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NPEJMCIIOBHE

Hacrosumui yveGHMK NpedHa3HaYeH MUIA yYalUUXCA HECYOOBOAMIEJIb-
CKHX CHEUMaIBHOCTEH CpelHHX CHEUMATBHBIX yueOHBIX 3aBefeHud Munu-
cTepcrBa peibHOrO Xo3sidctBa (Muspsibxosa) CCCP ¥ Hamucal ¢ ydyeToM
AHAITM32 yYeOHBIX [UTAHOB M NIPOTrPaMM 110 ITHM CTICIMATIbHOCTAM.

ApXUTeKTypHO-KOMIIOHOBOYHbIE M KOHCTPYKTHBHble OCOBEHHOCTH DBI-
DONpPOMRICTIOBBIX CYZIOB, KOMIDIEKTHOCTh, KOHCTPYKIMA M PACHOJIONKEHHE
oBuecyIOBBIX, CHEUHATBHEIX, IPOMBICJIOBBIX YCTPOHCTB H CHCTEM PacK PbIThI
B yueGHHKe C yYeTOM 0COGEHHOCTell OpyRMi JI0OBA M NPHHUMIOB paGoTh
¢ yuMu. HavansHas ocTORYMBOCTD PACCMOTPEHa KAK YACTHRIH Cy4all OCTOR-
YHBOCTH, 4 H3YYEHHI0 CpPe[ICTB M Cloco60B OGopbObI 3a XHBYYECTb CYIQHa
. (BXC) npe/muecTBYi0T BONPOCK OpraHM3aiuu CiyX6sl M nonroromm
x BXC.

HanGonsuiyw TpymHoCTs IIpH H3IyYeHHH KYpcCa [pefICTaBIIAIOT OCMBICITH-
BaHue H 0BobieHHe pe3yNbTaTOB TEOPETHYECKHX BBIBOAOB. B CBA3H ¢ ITHM
ocoboe BHHMaHHE yJeJIeHO aHAJM3Y MOJYYAE€MBIX 3aBHCHMMOCTEA H BhIABIIE-
HHIO Ha JTOH OCHOBe TeX W/IM MHRIX PAKTHAYECKHX pexoMeHpauuit. Toi xe
LENH CIYXaT UPUBECHHELIE BO MHOFMX MecTaxX y4yeOHuMKa GMCIleHHbIE TIPHME -
pui. HauGonee cnoxmHbie ¥ HPUHUMIIMAIbHBIE BONPOCH HIUIIGCTPHPOBAHBI.
st nyvisero yCBOEHHA MaTepHaia H BO3MOXHOCTH CAMOINIPOBEPKH B KOHIIE
KaXJ10# rnaBbl IPHBEAeHbl KOHTPOJIBHBIE BOIIPOCHL.

Hdaydenwe matepHana . 1 H 2 peKoMeHJyeTCA HayWHaThL C aHANH3a
HITIOCTPalMA H NOAPHCYHOUMBIX MOAmMced, a In. 3 U 4 - CONPOBOXHATH
CAMOCTOATENBHBIM BLIBOAOM OpMYyJI, pelieHMeM [paKTHYeCKHMX 3apay,
NOCTaHOBKOK npobneMubix BonpocoB. OcBamBath MarepHall INl. 5 CleAyeT
coBMecTHO C paboramm [11-15, 18, 19]. Bce cBefleHHSI, OTHOCHIHECH
K KOHCTPYKUHAM, MX KOMIUIEKTHOCTH M B3aHMOpAaCHOJIOXKEHHIo, BCe BO-
IpOChI, CBA3AHHbIE C 0BecneYeHHEM YCIOBHI GE30MacHOro IUIABAHMA CYMOB,
OXPpaHBI YeJIOBEYECKOM KU3HHM, IIPefIOTBPAIMEHKSA 3aTPA3HEHUS C CYJOB U T. 1.
PacKphIThI , COTACHO TpebGopaHuam [pasun KiacCHpMKaALMH H NOCTPOHKH
Mopekux cynos Perncrpa CCCP, mostomy u3yuenne mwoboli Tembl Kypca
obs3aTensHo  XONKHO CONpPOBOXIATECA Oonee mogpobHBIM 3HAKOMCTBOM
C COMlepXaHHeM pa3fieNion COOTBETCTBYIOIUMX YacTeil 3Tux ITpaBun.

B yuebHHMKe IMPHHATHI eIMHUIb! (BA3HYECKMX BEJIMUMH, YCTAHOBIEHHbIE
Mexgynaponoit cucremoit emunun, (CH), u 0603HaueHusi, YCTaAHOBIIEHHbIE
Hopmamu CIB (cM. npunoxeHue).

Ilpu moproToBKe yyeOHMKA IOMMMO YKa3aHHOM B IlEpeYHE JIMTEPATy Dbl
HCHONB30BaHbI ONyGIIMKOBAHHBIE B OTKPHITOH IEYaTH MAaTepHalbl HaydHO-
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TEXHHYECKMX KOHGepenmit crpan C3B; MeXIYHAPONHBIX KOHBEHILHI;
. »CripaBodHuKa mo Teopuu Kopabnsa™ (J1., Cynocrpoenue, 1985); ,,Cipasou-
"HHK32 1o TeopuM Kopabna” (M., Boeuwspar, 1984); ,CupaBouniixa mno
JHBydYecTH Kopabna’ (M., Boennspar, 1984); xypuanos ,,Cymoctpoenue”,
»PBIOHOE XO3ANCTBO’”; TPyNoB KanmHHHHIPANCKOro TeXHHYECKOrO HHCTHTYTA
priGHol mpoMbinesHocTd U xo3siictBa (KTUPIIX) wu Tocypmapcreensoro
NPOEKTHO-KOHCTPYKTOPCKOrO  HHCTHTYTa  pblDONPOMBICIIOBOTO ‘¢nora
(Tunpopribduior) u ap.

Cnepyer mmets B BHAy, Yro Ip¥Be[eHHble B y4YeOHMKe M3BleUCHHS
M3 TEXHMYECKOM NOKYMEHTAUMK CYNOB (CXeMbl, HOMOTPaMMBI H T. I1.) fAB-
NAOTCA WULIOCTPATHBEKIM MaTepHAZIOM M HE MOTYT CIyXHTh HCTOUHHKOM
IS BRINOJIHEHHUA NPAKTHYECKHX PacyeTos.

Bce oT3bBEI M mOXenauuMA NpochGa Hanpannnrb no anpecy 19!065
. Jlenuurpag, yn. 'orons, 8, uaparenscrso ,,Cyfmocrpoenne’.
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BBEJIEHHE

'

Cerogna pblGHOEe XO3AACTBO — BHICOKOPA3BMTAA OTpPACIb arpompo-
MbIUIeHHOTo koMmiekca. B cBete ‘pemtennit XXVII creaga KIICC u Ilpo-

' IOBOJIBCTBEHHOH NPOrpaMMBI IIepefl OTPACibio NOCTaBNIeHBb! 3ajiaum: obecne-

YMTh TPOM3IBOMACTBO IMINEBOi puIGHOH mpoxykuyu k 1990 r. B obneme
4,4-4,6 MIH T B TO[l; YBEMYHTb 33 AECATHIIETHE IPOMIBOJICTBO TOBAPHOM
pribbl B prIGOBONHBIX XO3AACTBAX MPUMEPHO B 3 pa3a; pacilIMPHTE H 06HO-
BHTh aCCOPTUMEHT DBIGHBIX TOBApOB, MOBBICHTH MX KaYeCTBO. YXKe B HACTOA-
mee BpeMA HorpeGienne perbbl Ha Jynry HacelleHHA CTpaHbl COCTaBJifer
17,7 xr npotus 7 xr B 1950 ., a k 1990 r. oHo Bo3pacrter 10 19 kr. BpipaGa-
THIBacMEble M[WuIeBbie pPbiGHbIE TOBapbl ofecHeudBaloT cBbie 12% Bcero
IHIIEBOTO XMBOTHOrO Genia, TpoH3BoAMMOro B cTpane [ 16].

OcHoBy peibHOTO xo03siictBa CCCP -cocraBnster mpoMeicioBbil ¢ioT,
omMH K3 Haubonee MOLHBIX B MHpe, obecniewBalomui Gonee 90 % obmero
BBLNOBA, NPOH3IBOACTBO 85 % Bceil BHIMYCKaeMOH MpoayKiMH, 56 % pribHBIX
KOHCEPDBOB H MOYTH Bcedl KOPMOBOH pbIGHOM MyKH, BbIpabaThiBaeMoOH H3
PbIBHBIX OTXOIOB. B Hero BXOOAT OCHAIIEHHbIE BBICOKOMEXAHM3HPOBaH-
HbIMHK cpencTBaMH AOGbIYM M 06paBoTKM MOPENpOIyKTOB, COBPEMEHHOM
HaBMIAUMOHHOH H NOUCKOBOH TEXHMKOH Cy[a, [pefHAIHAYeHHble HJIA
IKCIULYaTauMH B PpaljIMIHBIX paioHax MHUpOBOro OKeaHa, B MpPHOpeXHBIX
30HaX H BO BHYTPCHHHX BOJOEMAX CTpaHbl. [[JIff HHX XapaKTepHBI BRICOKHE
MOpexo/iHble Ka4eCTBa, BBIMOJHEHHe TpeGOBaHMA MeXAYHAPOOHBIX KOH-
BEHUMiH, CAHHTAPHOTHTHEHMYECKMX HODMATHBOB, YCJIOBHH, IapaHTHPYIO-
mmx Ge3onacKocTh Tpyna.

* llpopykums ¢nora peiGuod npomununessoctu (OPI1) pasnoobpasna:
MOpOXeHaf, COJIEHadA, OXJaXIEHHAasA M cBeXada ppiGa (kMBbe), (uie, mpe-
CEPBBI, KOHCEPBHI, PHIOHLIA ¢apii M MKpa, TEXHHYECKHA H MEOMIMHCKHHA
PpoiOniA xup, prIGHAA Myka, OellicoBas NacTa ¥ MHOT'Oe IpYIoe.

CoBpemeHHOE CyJIHO — OIHO M3 HaHBoJIee CIIOXHBIX HHXEHEPHRIX COOpY-
KeHHH. Peanusyemble NMpH €ro CO3XAHMM TEXHHUYECKHE HIEM ¥ KOHKDETHBIE
PelIeHHsA [OJDKHB! OTBEYaTh YPOBHIO Pa3BMTHA TEXHMKHM HE TOJBKO TEKY-
IEro nepvona, Ho u Onmxkanmx 10—20 ner. UMeHHO MO3TOMY BO BCEM
LHKIIE COINAHMA OOBEKTOB CyHNOCTPOEHHH BEChMA BaXKHAs M OTBETCTBEHHAN
ponb OTBOOMTCA Hayke. Cpend BBIIAIOIMXCH yYeHBIX Hallled CTpaHbl CTap-
LIEro NOKOJIEHHA, BHECIIKX 3HAYHTENIBHBIH BKIIAZ, B CTAHOBJIEHHE M pa3BHTHE
OTEYECTBEHHOM CY/IOCTPOHTIENLHOH HaykH, ciienyer HasBatb M. M. OxyHeBa
(1810-1873) — aBTOpa OpHI¥HANBHOIO KYPCa .TEOPHM IPOEKTHPOBAHHA
cynoB, BHue-anmupana C. O. Makaposa (1849-—-1904) — oCHOBONOIOXHHKA
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YUeHMA O HENOTOINAEMOCTH cypmHa, U. I'. ByGuosa (1872-1919), mono-
XHBILETO HAYano (OPMHPOBAHHI0 CAMOCTOATENBHOH [MCIMINIMHBI — CTPOM-
TeJIBHOH MEXaHHKH KOpaGisad M MpeIyIoNHBLIErO COBPEMEHHYI0 NOCTAHOBKY
3alayn 0 BpICOpe HAMBBHITOTHEMIUMX C IKOHOMMUECKOM TOUKM 3pPEHHA 3ile-
MEHTOB NMPOEKTUPYeMOro CynHa, akagemuka A. H. Kppuiosa (1863--1945) —
OCHOBOIIOJIOXKHHKA COBPEMEHHOH TeOpuM KOPaO/isf, y4YacTHHKA peLucHHs
OCHOBHBIX TEXHHUYECKHX BONPOCOB COBETCKOIO CYHOCTPOCHHA M MHOTHX
apyruX. HoCTORHO HNPOFOIKHUIIA TPajMiHH PYCCKOH HayuHOH INKOJbI CY-
nocrpoutenie axagemMuku 0. A. llumauckui, B. fI. IoamionuH, wieHsl-
koppecnoxpmentel AH CCCP II. @. ITankosuy, M. H. AHoBCckHI, npodeccopa
B. T. Bnacos, B. M. Manmaun, H. B. Cepactesnos, B. K. Bacunses, I'. Y. 30-
THKOB H MHOrHe Apyrue. Ilo pAAy HanpaBNeHMil CyXOCTPOMTENIPHOH HayKH
Hama CTpaHa yBEPeHHO 3aHHMaeT Jimpupyloutee mosnoxkeHue. B CoBerckom
Coro3e MOCTPOeHBI WEPBBIE B MHUPE MOIILHBIE aTOMHbIE JIENUKOJbI, PhIGOKOH-
CepBHBIE IUIaBYYMe 3aBOJIb, CAMBbIe KPYIIHbIE B MUpe TUIaByuHe Ga3bl U HaydHO-
HCCIIe[IOBATeNIbCKHE CY/ia, Cy/Id Ha IIOJIBOJIHBIX KPbUIBAX, CY/Ia-KaTaMapaHbl,
GyKCHPBI-TOJIKAYH, COCTaBHbIE CYXOrpy3Hbie CYMa, PeyHble TaHKepbl H HedTe-
PYZOBO3bI, CO3/1aHBI NEPBble B MHPE ONBITOBBIH NeOBBIA OacceHH M Hay4HO-
MCCNeIOBATENIbCKaA MOJBONHAA JIONKA, BriepBhle pa3paboTaHel HOPMBI OCTOH-
9MBOCTH MOPCKHX CYHOB, IIPUMEHEHa MpPH HOCTPOHKE TIpPY30BBIX CYHOB
HU3KOJIEFMPOBaHHAA CTAlb NMOBBLIIICHHON HPOYHOCTH, OCYUIECTBIEH MEpexoyl
K MAacCOBOMY CTPOMTE/IbCTBY TPayliepoB C KOPMOBOH CXeMO# TpaleHHs
u 1. A. CoBeTckue cyAa — yYaCTHUKH BCEMHPHBIX H MEXIYHaPOOHBIX BBICTA-
Bok B Bproccenre (1958), Moupeane (1967), IMapwxe (1977), Bpaitrone
(1978), Bopno (1983), spMapok B Jleiinuure, BHICTABOK ,,WHpBIGIpOM”
B Jlewmnrpane, BOHX CCCP B MockBe. OHM OTMEYEHBI MHOTHMH MeJasisiMH
M MnaoMaMH. MOpDAKH COBETCKOIO HPOMBICIOBOTO (JIOTa BoepBble B MH-
POBOH MPaKTHKE MPHMEHHTH B MACCOBOM Maciitabe WIBapTOBKY CYyIOB,
BeJICHHE TPY30BBIX Ollepauli, GYHKepOBKY TONAMBOM, Hepecaiiky ofeH
C CyZiHa Ha CYJTHO HeNOCPEe[ICTBEHHO Ha NIPOMBICIIE.

CCCP — yuactHuk 15 MHOTOCTODOHHMX KOHBEHUMH, COTPYRHWYAeT
B olyactu phiboioBCcTBa ¢ 44 TOCYHApCTRAMH IO Pa3fIMYHBIM BOIPOCAM
pbI6HOTO X03aicTBa. TPamMUMOHHO Pa3BHUBAIOTCA IIHPOKHE CBA3M B 061aCTH
ppIBONIOBCTRA C COLMANIMCTMYECKMMH CTpaHaMy B Lyxe GpaTcTBa M B3aHMHOI
BbIrofpl. Ha B3aMMOBBITOAHBIX M DAaBHONPABHBIX YCIIOBMAX OKa3bIBAETCH
TEXHHYECKOE COZHEHCTBHE PDa3BUTHI) HALNMOHAJILHON pHIGHON I1IPOMBIIILICH-
HOCTM DAY pa3sBHMBAlOINNXCH cTpaH A3um, Adpuxu u Jlarunckoit AmMepukwu.
JenoBsie OTHOWIEHHA B PA3JMYHBIX OGNACTAX PHIGOJIOBCTBA OCYILECTBIIAIOTCA
H C Pa3sBUTHIMH KaNHMTaJMCTHYECKHMH FOCYIapCTBAaMHM, OCOGEHHO C TeMH,
KOTOpBIE BBIPaXKal0T TOTOBHOCTb K YeCTHOMY COTPYIHHMYECTBY HAa OCHOBE
B3aHMHON BBIFO/IBI H PABHOHPABHUA. '

Cnoxmsre npouecch npeoGpa3’oBaHuil, NEPEOLUEHOK, HOBOIO MBILUICHWS
M HOBBIX [eHCTBMii, HA3BaHHbIE MEPECTPOHKOH, CTAMH HOCHE anpeyibcKOro
(1985 r.) Tnenyma LIK KIICC npaxTukoii B Hawe# crpane. Ilepectpoiixa —
CHMHOHMM Gopb6bl. ITO NMOATBEpPIMN XON, BHEpPEHHA rOCYJapCTBEHHOM IpH-
€MKH B HPOMBIIIEHHOCTH, 3KCIEPUMEHTANBHOH IPOBEPKH XO3pPacueTHBIX
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MPUHIMIIOB, BBEACHHMS CHpPaBe/UIMBRIX Hauyajl OMJIATHI TPYyA2 MO KOHCYHOMY
pe3ynbraTy, OeMOKPAaTH3allHH YOpPaBJICeHYeCKHUX 3BEHbCB, DCOPraHM3aliMu
“CpemHeH M BBICLIEH IMXKOJIbI, XPYTUX PeBOJIIOLHMOHHBIX 10 CBOEH CYTH H3MEHE-
BUi B 0biiecTBE. YUNTHIBAsA OMBIT HAaYAlla NEPECTPOHKH, HioHbCKUM (1987 r.)
ITneym IK KITCC BpipaGorarn H yTBepOsmil OCHOBHBIE TONOXEHM [1€ PeCTPO#-
KM ynpaBjieHHsl JKOHOMMKOH cTpaubl. Kak oTMerun IenepaibHbli cexpe-
tapp LIK KIICC M. C. Top6aueB B cBOeM foKjiafe Ha nioHbCkoM (1987 r.)
Inenyme LK, ,,...co3maTh MOWHYH CHCTEMYy MOTHBOB M CTHMYJIOB, [O-
OyxiarmmMx BceX PaGOTHHKOB MONHOCTHIG PACKPHIBATH CBOM CHOCOOHOCTH,
IUIOHOTBOPHO TPYAMTHCHA, HanGoiee 3¢ ¢eKTHBHO HCIONB30BATh IPOH3BOJICT-
BEHHbIE Pecypchl,— TaKOBO BeJicHue BpeMeHH . BoipaGoTaHubIe Ha HIOHBCKOM
Inenyme K nmonoxeHus mnepeCTPORKH CNOCOBCTBYIOT YCHEIIHOMY BBIHOII-
HEHMIO 331y, HOCTaBJIeHHBIX Hepef ppibHOH poMbiuLeHHOCTBI0O XX VII cbea-
nom KIICC u IponoBonbcTBEHHO#M MPOrpaMMOH.



[JIABA 1

‘ YC’I_'PO[VICTBO CYJIOB

. § 1. OGupe cBeeHHn O cyHe

Knaccudukamust cynos. CyIHOM Ha3BIBAIOT MHXKCHEPHOE COOpYXCHHE,
crnocobHoe mIaBaThb Ha BOIE M NepeMelaTshes MO Heil, ‘HecA Ha cebe rpyssi,
niofied, oBopymoBanme, OGYCIIOBJIEHHBIE Ha3HAYEHHEM 3ITOTO COOPYXEHMS.
Ina cocraBsieHus KpaTKod YNpPOIIECHHOR XapaKTePHCTHKH MoGOro cyaHa
WIH TPYNIBI CYOB HX KNACCHGHUMPYIOT MO Clemylouum’ OCHOBHBIM HpH-
3HAKaM: 10 HA3HAYEHHIO (IO PO/ BHINOTHAEMO#H JIEATENLHOCTH) , MATEPHAITY
KOpilyca, pofy ZBHIaTe/lA, pOAY OBHXHTENIA H PAHOHY IUIABAHHA. '

Ilo Ha3HayeHHI0 BCe Cy/a MOXHO Pa3feIMTh Ha TPAHCHOPTHBIE, BCIIOMO-
rateiibHble, TEXHUYECKHE, CIIEUManbHbic, ppiOO/IOBHBIE, CIIOPTHBHBIE. :

K TpaHCHODTHBLIM OTHOCAT NAcCaXMpPCKHe, IPY30BBble CYHa, IapOMEI,
nuxtepel (HecamoXopHuie cyma). Ilacca>XHMpPCKHM CUMTaT CYJHO,
npefiHa3HaveHHOe JUlA NEepeBO3KH WM NepeBo3sinee Gonee 12 naccamupos —
JHI Ha GopTy cyAgHa, KpOME KanMTIaHa, WIEHOB JKHIAX3a M JAPYTHX JIHL,
CBA3aHHBIX C JIGATENIBHOCTBI0 JTOTO CyfaHa (CHENManbHOTO IepCoHaIa).
B 3xunax BXOIMT NMUHBIH cocTaB, 0GeCNEUMBAIOIINH YIPaBIICHHE, JIBHIKE-
HHE, XHUBYUYECTh' 4 6Ge30macHOCTh IKCIUIyaTauMH cy[Ha, a TaKxXe mepcoHain,
oBCNyXHBaWIUMA JTHIHBIA COCTaB M MHaccaxwpoB. K cneyuaavnomy nepco-
Ha@1y OTHOCAT I, He SIBJIAIOIIMXCH JACCHKUPAMH, WICHAMM JKHIAXA MM
JeTbMH B Bo3pacte MeHee 1 roja M HaxomAwmxca Ha Gopry B CBA3M CO cne-
HHAIbHBIM Ha3HaUeHHEM [AHHOTO CYAHA WIH JUIA BLIIOJIHEHHA CIICHMANBHBIX
paboT Ha Gopry maHHOTO cyAMa (HayyHeie paGOTHHKH, a{MHHHCTPATHBHO-
XO3AHCTBEHHDbIH NepcoHan M T. I.). [ py 30 B I M cudTaloT moBoe Tpamc-
NOPTHOE CY[HO, He ABIIAICLIEECH MACCAXUPCKHM (CyXOrpy3Hoe, HaIMBHOE,
KOMOWHHPOBaHHOE, MHOTOUENEROE, YHuBepcassHoe M ap.). Cyxozpyinsie
cyoa obuwe2o Ha3HaueHUA NMPEAHA3HAYEHBbI WA NePeBO3KH JII0ObIX IITYIHBIX
Tpy30B B ylakoBke (reHepanbHbIx rpy3oB). K cyxozpysueim cneyuanu-
3UpoSannbiM CyOaM MOXHO OTHECTH JIeCOBO3bl, NAKETOBO3BI, pedpuxkepa-
TOpHBIE, KOHTEHHepOBO3BI, Oaniepsl, ponkepbl (THma po-po M po-bioy),
NUXTepoBO3bl. baakepsl mpucnocoGneHsl OiiA nepeBO3KH HaBajioM moboro
MACCOBOTO Ipy3a (pyHbi, YIJiffi M T. IL.)}, 4 poakepbl — PJifl TOPHIOHTANILHOM
rpy3oobpaGorku. Ilpx stoM cynma THma po-po 3arpyXaior Ycpe3 HOCOBBIE
WIM KOPMOBbie BOpOTa (ammapenu) NpH TOMOINY BHEIKAWIHX HA CYAHO
aBTOMOTPY3YHKOB WM IIAT(GOPM IJIA NepPeBO3KH I'PYXEHbIX aBTOIPHIUENOB,
KOJIECHO# TEXHWKH, KOHTEHHEPOB M NMAKETOB, a Cy[a THma po-hioy — depes
KOPMOBYI0 FCThb MOCJC NIPHEMA B TPIOM §anIacTa myTeM 3aBeJCHHA [U1aBaio-
piero ¢ rpy3om noHToHa. Ilocie ocylieHAs TPIOMa MOHTOH OCTAETCA B TPIOME.
B KauecTBe KOHTEHHEPOB HA AUXTEPOEO3AX HCIOMNB3YIOT HECAMOXOJHEIE
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BapXH-TUXTePbl, TOTHUMAEMple C BOMBI IIPU MOMOINM IPY30BBIX YCTPOHCTB
JIMXTEPOBO3a. YHuGepcanvHole cy0d TPUCTIOCOOIEHBI K MEPEBO3Ke HECKOMb-
KHX pPasfUYHbIX TPY30B, 3 KOMOUHUDOGAHHblIE — [IBYX Pa3HOPOIHBIX TPy30B
(wanpumep, HedTepyaoBo3bl). HaaueHsie cyda (TaHKepEI, Ta30BO3bI) ‘NIpe-
Ha3HaUeHbl /14 NMepeBO3KH HAJMBOM B TPY30BBIX OTCEKaX XHIKHX rpy30B.
ITapoMBbl NepeBO3AT Jkelne3HOOOPOXHBIH H aBTOMOOWIBHBIH TPaHCIOPT,
a TaK>Ke MacCaXHPOB Yepe3 MOPCKHE NPOJTHBHI. '

Bcnomoraresnbhele cyfia 00ecneUMBAaT 3KCIJIYaTaUMIO LPYTHX CYAOB.
310 GyxcupHble (NOPTOBBIE, MOPCKHE), JIOLMAHCKHe, ClacaTesibHbe, JIemo-
KOJbHBIE (BCTIOMOTATeNIbHbIE H JIMHEHHbIE) U ApyTHe Cyna.

K cymaM texHuueckoro ¢Jiota OTHOCAT OHOYINyGHTeNbHbIE cyHa (3eM-
CHAapAAKI) , IJIAByYMe KPAHKI U IUIaByude IOKH, IUIaByuHe MacTepckHe, BOJO-
na3ueie 6oThI, KabembHbIe U IPYTHE Cy/aa.

Cyna cmelMajibBHOIO Ha3HayeHMS — 3TO CaMOXOJHBbIE Cyda € MeXaHH-
YeCKHM JABHTraTesieM, KOTOpble B CHIIY CBOCTO Ha3HaYeHHS MMEIOT Ha BopTy
Gonee 12 veJi. cHenManbHOrO NEpCOHana, BKJoYas maccakupoB. K rtaxum
CydaM OTHOCAT HayYHO-MCCIIE[OBATE/IbCKHE, IKCICOAMUMOHHBIE, THApOTpa-
duveckue, yueBGHble cynma, priGoobpabartbiBatoiie O6aspl M IpouHe Cyda,
HCTOJIb3yeMble [JIA NepepalOTKH UMBBIX PeCYpcOB MOPS M He 3aHATHIE
¥X JTOBOM, H Ap.

PriGonoBHbIE Cy[a — 3TO Cy/a, HCTONb3yeMBble M NMPOMBICTIA WIIH UIA
npoMpIciia ¥ 06paboTKH CBOETo yi1oBa (PhIGhI MITH JPYTHX XHBBIX PECYPCOB MO-
pa) . K axunaxy peiboaoenozo cyona OTHOCAT BCeX JIMII, IaHATBHIX BBINOJIHE-
HHMeM mo6bix 0673aHHOCTeH Ha BOpTY CyZIHa, CBA3aHHBIX C HA3HAYEHHEM CyIHa.

B COOTBETCTBHM C MaTepHalOM OCHOBHOIO KOpIyca CyIHO MoXeT GbITh
CTAJIbHBIM, JIEPeBAHHBIM, KOMNO3MTHBIM (Habop cTanbHOM, OOMIMBKA fepe-
BAHHAA), Xele306eTOHHBIM (B GONBLIMHCTBE CITyyaeB HECAMOXOJHBIM),
M3 JIETKHX CIVTABOB M M3 CTEKJIOIUIACTHKA.

I'naBHpIii pBHUTaTeNlb, YCTaHOBJIEHHBIH Ha CyOHe [WIA NpPHUBENEHHR B
AOCACTBHE ABHXKHTIENA, HaeT COOTBEICTBYIOILEE HA3BaHHE CYAHY: napoxol
(TnaBHBIA [BHraTes — NapoBafA MAllMHA), 2430- WIM naporypboxod (Tnas-
Hblii [BHraTeNh — ra3oBas WM mnapoBas TypGuHa), Temaoxod (TTaBHBIH
JABHTaTesIb — ABHUTATENb BHYTPEHHEIO CTOPAaHMA), TYpOo- MU OuU3enb-34eKTpO-
Xx00 (InaBHafA 3HepreTHYecKas YCTaHOBKA COCTOMT M3 IPeGHOTO 311eKTpo-
ABHrarTesis ¥ Typbo- WIH IW3eNb-TeHepaTopa), aToMoxo0 (ATOMHasA 3Hepre-

, THUeCKas YCTaHOBKaA) .

Tlo popy nmBMXHTens pasnuualoT epebHble, NADYCHble, KOAECHbIE, URTO-
gble, C KpbLAbYATOLM HITH 6000METHbIM O8uxuTenem cyaa (cm. § 33).

B 3aBHCHMOCTH OT MODEXOOHbIX KauyeCTB, COCTOAHHA OGOpYHOBaHHS,
CHaBXXCHHA . CIACATENIbHBIMHM CPeICTBAMH, DPaJlM0ANNAPATy POM, HANEKHOCTH
BOJIOHETIPOHHUAEMBIX 3aKpBITHHA, IPH YCIOBHH BBINOJHEHHA CIELMATIBHO
OTOBOPEHHBIX TpeGOBaHHA CydHy MOXeT ObITh HadHaueH HeOTpaHHYeHHbIH
WIH OT paHHYeHHBIA paioH niaBaHua (cM. § 3).

OcHobHble cBemenuMa o cyaHe. Kopnyc cymHa o6pa3oBaH KopoGuaTo
METaIMYeCKONH KOHCTPYKIHMEH, cocTofmed u3 HaGopa, many6, miardopm,
nepebopok, OGLIMBKH H T. 1I.



Habop wopnyca c¢yOna — COBOKYNHOCTb COeTMHEHHBIX IpYT C OpYroM
GaIOK, NOMKPEIUIANINKNX BHEIMHHE W BHYTPEHHME JIMCTOBBIE KOHCTPYKIIMH
KOpIyca cyfHa M OOpasylolMX ero Kapkac, 3aBeplUaloiuyica B HOCOBOWM
YacTH cynHa dopiluTeBHeM, a3 B KOPMOBOH axTepiuTeBHeM. Popuuregens —
NepenHAs 0coB0 MPOYHAA KOHCTPYKUMA HOCOBOH OKOHEYHOCTH CYJHA B BHJIE
CTa/IbHOH OanKH, H3OTHYTOH mo ¢GOpMe OKOHEYHOCTH, AXTEPUITEGEHb —
KOHCTPYKIMA KOPMOBOH OKOHEYHOCTH CY[IHAa B BH/IE OTK PBITOH HITH 3aMKHY-
TOi CTIbHOM paMbl (cM. § 6). \

CaMy10 BEpXHIOK HENpEepPbIBHYIO M0 BCEH UIMHE CYIHA naay0y Ha3bIBAaOT
6epxHeil, a HHXe PacloNoXeHHble NaTyGhl COOTBETCTBEHHO BTOPOM, TpeThei
H T. 0., WIM UM INIPHCBAaWBalOT OMNpeleNieHHble HaMMEHOBaHUA (Hanpumep,
nasy6a peiG3aBona, HWXHAA Nany6a u 1. 11.) . [lnargopmoii HassiBatoT nanyGy,
PACTIONOXEHHYI0 HUXE BepXHEH M MPOCTHPAIOINYIOCA JIMILUL HA YacTh JTHHBI
cynHa. .

I'nannble nonepevnsie BOJOHENPOHHLAEMbIe NEpefOPKU NENIAT Kopnyc
CyOHa 1O [UIMHE Ha BOMOHeNpOHMlAaeMble oTcexd. CaMyio BepXH0K nanyoy,
[0 KOTOpOH MIOBeleHHI ITaBHEIe MONlepeYHble BOJOHENpOHHIIAeMBIE Tiepebop-

KH [eNeHuA CYRHAa Ha OTCEKH, Ha3plBAT nanyboi nepebopok, a nanyoy,

OT KOTOpOH H3MEPAT HABOIHBIA OOpT —naaybou Hao080OHO20 OopTa.
Kpaiiiue BopmoHenpoHMIiIaeMble HOCOBOH M KOPMOBOH OTCEKH HMEHYIOT
COOTBETCTBEHHO (fop- H axTepnuxom. B 3aBHCMMOCTH OT pa3MepoOB H Ha3Ha-
YEHHA Cy[IHA B CAMOCTOATEIbHbIe OTCEKH BHIfIENIAIOT MAaIlIMHHOE, KOTENBHOE,
pedpHXKepaTOpHOe OTMENIeHHA, Ipy30Bble OTCEKH. Ipy30BOH OTCex, npef-
Ha3HAYeHHBIM [UIA MepeBO3KH CyXHUX M >KWIKMX [py30B (TOIUIMBA, BOMOBI),
Ha3piBawT dunrankom. EMxocTn (UMCTEpHBI) € TOILUIMBOM, CMAa30YHBIM
MaCJIOM M T. II., CMeXHble ¢ EMKOCTAMHM MUThEBOH BOIBI WIH ¢ I'DY30BBIM
OTCEKOM 71 MHIIEBRIX MPOAYKTOB, Pa3feNsAioT Y3KHM OTCEKOM — Koggep-
Oamom. Ecnu rnaBHasA nonepevHas BONOHENpOHMIAeMas NepeGopka MalHH-
Horo otnenenua (MO) He ABNAETCA ONHOBPEMEHHO MepeBOPKOM aXTepnuKa,
TO rpebHON Bal pa3sMelaT B CIeUMaIPHOM TyHHene rpeGHoro Bana. [ns

. ynoﬁcnaa YKNaaKHy rpysa Ha MHOTHX NTPOMBICJIOBBIX CyIaX Ipy30BbI€ OTCEKH

Pa3feNsmoT MO BHICOTE JIETKUMH FOPH30HTAJIBHBIMH TepeK PHITHAMH, 06pa3ys
TBMHIEKH M TpioM. HyMepauus rpy30BbIX TPIOMOB M TBUHAEKOB HAYHHAETCH
OT HOCOBOWH OKOHEYHOCTH CyfHa, a TBMHAEKOB, KPOMe TOrO, CHU3Yy BBepX.

Yacte Kopmyca cyngHa, OTpPaHHYEHHYI0 CHapy>XH [IHMILEBOH HapyXHOH
OOLINBKOH, 2 H3HYTPH — HACTHJIOM BTOPOTO [Ha, HA3bIBAIOT O8OUHbIM OHOM.
Orcexd QBOWHOrO HHA MCMOMNb3YIOT UIA XpaHEHWA 3alacoB TOIJIMBA, BOIBI,
CMa30YHOTO Macna M pa3MellleHHA BOAsAHOro Gaacra. Bolpeuuarmyroca
ycTtynom Ha Beicoty 0,7 — 1,0 M KkOpMOBYI0 4acTh BepxHeil NamyObl HMEHYIOT
K@apTepoexoM. _

Ha Bepxneil nany6be pasmeiueHs! Haocrpoliku. Kak npaBwio, HancTpoAKH
NMPOCTHPAIOTCA Ha BCIO LIMPHHY CYIIHA, OHAKO MOTYT OBITh H y3Xe, HO He Goree
ueM Ha 4 % 1MPHHBI CyHa. PyOKu MeHbIlle HaliCTPOEK IO LMPHHE, H paclo-
JlaraloT MX Ha nanyGe HanCTpoAKM MM Ha BepxHedl nanyGe. Hapgctpoixu
H pyOKH pa3feNsalnT Ha APYChl COOTBETCTBYIOIIMMH Nany0aMM HaOCTpOeK
u pybok. Hapcrpoiiky B xOpMOBO# YacTH CyHHa, IOXOUALIYI0 [0 KpanHeH
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TOUKH . KOPMOBOH OKOHEWHOCTH, HA3BIBAIOT KTOM, & HAICTPOHKY B HOCOBOH
YaCTH, HAYMHAIOUIYIOCA 0T (POPIUTEBHSA, — Ouxom. Bak ABNACTCA y[JIHHEH-
HBIM, €CJIH €TO [IUTHHA He MeHee 25 % [UIHHBI Cy[IHA, CUMTast OT (OpINTEBHA.

Pucynok 1.1 pgaeTr mpeacraBiieHHe O KOMIIOHOBOYHOM PpEIIEHHH OJHOTO
U3 COBpeMeHHbIX GOJBLINX MOPO3HIIBbHBIX phiGoNoBHBIX Tpaynepos (BMPT).

IKCIUTyaTallMOHHO-TeXHHYECKHE BO3MOXXHOCTH CyIHa ONpeAensainTca
CITeAYIOIHMH OCHOBHBIMH XapaK TEPUCTUKaMHU.

Booouszmewenue cyona ¢ noansim 2pysom — Macca M cylHa npu Hak-
Gornbieit gonycTUMoi ocanke d no epy3o8yio garepauruto (IBII) . Jauna cys-
Ha mex0y nepnenouxyaspamu L — paccTosiHMe, N3MepeHHOE B OMAMCTPAsIE-
Ho# wiockoctH (IIT) Mexny HOCOBBIM NepNEeHINK YJIIPOM, NPOBENEHHBIM e
pe3 KpaiiHiol0 HOCOBYIO TOUKY KOHCTpYxTueHol earepaunuu (KBIT) — Ba-
TepNHHMH, IPUHATOH 33 OCHOBY MOCTPOEHHS TeOPeTHYECKOrO YepTexa CYHH4
H COOTBETCTBYIOLLYI0 NONYyYeHHOMY IpelBAapHTEBHBIM pacueToM IOJHOMY
BOJIOM3MeIlICHHIO CyJIHa, — 1 KOPMOBBIM NEPNEHIUKYISPOM, ABISIOWUMCA
nuHHe# nepeceyenus I ¢ BepTHKaIbHOM MONEPEYHOH IUIOCKOCTLIO, MPOBE-
‘IeHHOH Yepe3 TOUKY nepeceveHMs ocH Oajinepa pyns ¢ mwiockocteio KBJL
Tlog III mOHHMAaWT BePTHKAILHYI0 [UIOCKOCTh CHMMETPHK TEOPETHUYECKOH
TIOBEPXHOCTH (BHYTpEHHell IOBEPXHOCTH HapyXHOH OGIUMBKH) Kopiyca
Cy[Ha, PacCEKallLyI0 er0 Ha iBe CHMMETPUUHBIE MOJIOBHHBI — JIeBbIA GopT
(JIB) u npaselii Gopr (ITB). JIuHuio NepeceyeHHs TeOPETAYECKOH MOBepX-
HOCTH ¢ BEepTMKAJIBHOH MONEPEYHOH IUIOCKOCTBIO MOCepedAMHe MeXOy HOCo-
BbIM M KODMOBBIM NePHEHOHKYNApaMH Ha3bIBAlOT MUOEAb-UNAH2ZOYTOM
¥ 00603Haya0T 3HAKOM JRI, @ TOPH3OHTAIBHYI0 IUIOCKOCTh, IPOBEAEHHYH
4epe3 HHUXKHIOW TOYKY TeOpeTHYECKOH MOBEPXHOCTH KOPNyca CYHHA B IUIOC-
KOCTH MMJETIb-IUNAHTOYTa — OCHOGHOI naockoctslo (OIT). YuacTok mnmms
Kopnyca cygHa no 0,21 B HOC M KOPMY OT MHIENb-IINAHTOYTa HMeH ¥t
CpemHEH YacThi0 UIHHBI Cy[IHA, a YYacTKH AjHHo#i mo 0,05L, usMepser:
OT HOCOBOro H KOPMOBOI'C MEPNECHOHKYIAPOB B CTOPOHY MHAENb-IIITAHRYS, .
Ta, — OKOHEUHOCTAMH CynHa. Ecnn cepegmHa MO Haxomurcs 3a npenenami
0,3L B xopmy oT Mujenb-LmaHroyra, 1o MO cuMTaeTcs pacmosioKeHHBIM
B Kopme. lllupuna cyona B n3Mepsiercd Ha MHU[ENB-IUNAHIOyTe B padoHe
I'BJ1, a ocagxa d — no Bepruxanu or OII mo I'BJI. Ion evicoroii 6opra D
NOHHMAT BEPTHKAIBHOE PAaCCTOSAHHE, H3MEPeHHOE B IUIOCKOCTH MMJEllb-
LINAHrOoyTa y GOpTa OT JIMHUH IlepeceYeHusl HHXKHEH HOBEpXHOCTH nany6Ho-
ro HaCTHIIA BepXHeH BOJOHENPOHHLAeMOM IANTyOhl C TEO peTHYECKOM NOBEepX-
HocThio Kopmyca cyana go OII, a aramormunoe paccrosmue go I'BJI, aB-
TIAMIEECH OCHOBHBIM H3MEDHTENIEM 3alaca IUTIaBYYeCTH CY/[Ha, Ha3bIBaloT
'8bICOTOIl YCTAHOBAEHHO20 HAOBOOHO20 bopTa. .

B mpaxTHKe 3KCIUTyaTauMH IOJIb3YKTCA IOHATHEM BAJIOBOH M UMCTOR
BMECTHMOCTH CY[HA, ¥3MEeDEHHOH B pETHCTPOBBIX TOHHax (1 per. T=
©=2,83 M3 =100 ¢yr?®). Baroean emecrumocro cymHa BKIouaeT O6LeM
HNOMeuleHUi CynHa B uenoM (Non BepXHed nanyGoi, B HaICTPOMKax u py6-
KaX, 32 MCKJIIOYEHHEM BCIOMOTaTelIbHLIX IIOMEIUeHHH, OTOBOPEHHBIX B
[paBwnax oGmepa) ¥ NpeaHasHaUeHa [UIA pacyeToB cCOOPOR 3a IONB30BAHME
KaHaJlaMH, [IPHYATIaMH, 32 JIOUMAHCKHE YCITYTH H T. 1. ¥ [UIAl CTATHCTHYECKOI'O
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Puc. 1.1. BMPT runa ,,Ilpomerest™:

a — obumit Bua; O — paGovaa many6a; 6 — cxema obuwero pacnonoxenus; I, 2, 6, 9, 21 — uncrepHn! mM3enbHOro TOWwIMBA; 3 —
kodgepuam; 4, 7 — pedpuikKepaTOpHBIE TPY30BBIe TpIoMbI; 5, & — TBunpexu; /0 — uucrepha mateeBoi Bomkl; 1/ — pedpuxeparoproe
otnenenne; 12 — nenrpanpHui noct ynpasnenns (LITIY); 13, 14 — yucrepHsl KoTeNBHOTO TomwmBa; /5 — MSMIMHHO-KOTEILHOE OTACNIEHHE -
(MKO); 16 — tpiom pri6HOR Mykk; I7 — ppiGomyanoe otaestesme (PMO); I8 — rynHens sanonposons; /9 — umcTepunl puibbero xupa;
20 — apmatypuan; 22 — cerepoit TpwoM; 23 — rpamuenbii mopran; 24 — peiGHBEE wmex; 25 — danswrpy6ni; 26 — ynnunenwsit 6s8ic;
27 — xunble ¥ cnyxebuble nomemenns; 28, 29 — mTopoit M Tpetwit ApycHl Hamcrpoliku; 30 — COBMeleHHAS HABUTALMOHHO-IPOMBICIIOB 8S

py6ka; 31 — gennoit sumk; 32 - ko3wipex; 33 — knamonsie; I—VIII — RONOHENPOHWIIAEMEIE OTCEKH



yueta ¢utota. Yucras 8mecTumocTs NpeAcTaBnaeT coboil ycrnoBHbI 06BeM
KOMMEpYECKH  3KCIUIyaTHPYeMbIX IMOMEIIEHUH  (MOoMelleHMd cymHa,
CNyXalllWX DI [1epPeBO3KHM TIpy30B, IaCCaXHMPOB, MAIMHHBIC MOMeLLe-
HUA 4 Op.).
CxopocTs cyOHa v N3IMEPSAETCA B yanax (1 ya=1 munsa/u=1852 m/u).
Bonee nompoOHO reoMeTpHuYeCKHe H 3KCINIyaTaHMOHHO-TEXHHYCCKHE
XapaKTePUCTHKH Cy[QHa pacCMOTPEHbI B COOTBETCTBYIOLIMX IT1aBaxX yueOHUKaA.

§ 2. Cyna dnota puﬁﬂon NPOMBILIIEHHOCTH

Tun cymsa @PII CCCP 3aBHCHT OT 0COOEHHOCTEH OpyIMHA M OOBLEKTOB
JI0Ba, pailoHa IpoMeicna H ¢opMbl paboThl Ha NPOMBICIIE, BHAA H crocoba
BhIpafaTbIiBaeMON TPOAYKIMH H T. M. '

B mpakTnke MOpPCKOTO M OKEaHMYeCKOTO NMPOMBICNIA ONpefieHIIMCh aB-
TOHOMHas, 3KCIeHUMOHHAA H aBTOHOMHO-3KCHeHIIHOHHAA GOpMbI paBoThI
cynos. B nepBoM cnydae Bech MK OT AOOBIUM O TPAHCIOPTHPOBKHU 0Gbex-
TOB NpOMBIC/Ia B HOPT BBHIIOIHACT OFHO CyAHO 0e3 MOCTOPOHHE#H MOMOLUM,
BO BTOpOM — f106bI4y, 06paBoTKy, Neperpy3ky ¢ CygHa Ha CygHo u
TPaHCNOPTHPOBKY B [OPT Ha3HaYeHHsA OCYIIECTBIAWT Cyda pasfIHYHOIo
HasHaUeHUs (IKCIeOMUMA), B TPEThEM -~ B 3aBHCHMOCTH OT OGBEKTOB MO-
ObIuM, Ce30Ha UNM XO3ANHCTBEHHOM HEOOXOOMMOCTH Cyhda moryT pa60'rarb
YacTh BPEMEHH 110 NIepBOH H YaCTh — IO BTOPOit dopMe.

B COOTBETICTBHH C BHIOM OCHOBHOI'O OpYIHA JIOBa H 06BbEKTA NPOMBICIIA
AoOv1Baloniee Cy[HO HA3pIBAIOT: TPayaepoM (OpyIHe OBa — CETHOM MeIIOK,
HMEHYEMBId TPaioM, NPH OyKCHPOBKe KOTOPOrO BOJAa IPOUEKHBAETCA
CKBO3b fYECH CeTH, a priba MPOHTH He MOXET), celinepom (OpynMe JoBa —
06GMeTaHHAs BOKPYT CKOIUIEHUSA PbIGHI CETHAas CTEHA, HUXKHAA YaCTh KOTOPO#
crAruBaercd, oOpasya ,Kowens”, yaepxuBatouyiii peiby); Opugrepom
(opynue noBa — CeTHas Mperpaja Ha IYTH JBHXXEHUS pbIObI, B Auee KOTOPOi
peiba oGnayenBacTca), Apychukom (Opynue JIOBa — IUIABAIOIIMH TPOC, Ha
KOTOPOM KPEeNAT MHOXECTBO IOBOJINOB C HAXMBIIEHHBIMH HA)XMBKOH KpHOY-
KaMH, 06pa3ys B UeJIOM APYCHBIA MOPANOK), TPAYAepPOM-CEHEDOM, Ceille-
pom-TpaynepoM, TpayaepoMm-OpudTepom, 38epob0oIinbIM, KpabOAOEHBIM,
KpDeEeTKOADBREIM, TYHYENOBHbIM, MHOZOHEAEBBIM CYOHOM H T. 11.

B 33BHCHMOCTH OT HAIHYHA XONMOAMIIBHOIO 0GOPYNOBAaHUA CY[a MOIYT
ObITb MODO3MNIBHBIMH, PedpPHKEPATOPHHIMH M HepedppHIKe PaTOPHBIMH.
Ha moposuasnbix cynax MMeerci BO3MOXHOCTD 3aMOPaKMBAaHHA' YJOBa,
Ha pedpuxeparophsix — BhIITYCKa OXJIAXKIEHHOR H MaJIOCOJIEHOMN POy K IHH,
Ha HepegipumepaTopHbix —I0CONA WIH JOCTaABKM HA INPHEMHBIA [YHKT
OXJIaX/IEHHOH JIBAOM POy KHHH.

Munpri6xoa CCCP nogpaspenser cyna OPII wa cyna npoMbicioBoro
¢nora ¥ cynma, He ABNOWMECT ITPOMBICTIOBBIMK. IIPOMBICIOBBIT (hIOT
BKiloYaeT [oGbIBalomye, oO6paGaTeiBalolye, , NPHEMHO-TPAHCHOPTHBIE H
BCOOMorarelbHble cyna. Jobbigarowue cyoa TNpe;HA3HAYEHbI [JiA BeleHUSA
BOIHOTO NMPOMDICNIA HJIH BE[EHHA NPOMBICIIA H 00paBGOTKH 0OBEKTOB 3TOro
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npomsicna (psiGbl, MOPCKOTO 3BepA, MOJUTIOCKOB, TOjIOBOHOTHX, BOJIOPOCIIeH
H 1p.), obpabarviearouue — KA 0GpaboTku 06BbEKTOB BOMHOTO MPOMBICHA,
a npuemho-TpaHCcNOPTHble — [UIA TIPHEMAa W TPAHCTIOPTHPOBKK NpPOAYKIWH
NpoMBICTIa B MOPT HAa3HAUeHHA, Nepellaud Ha No6GhIBaloIKe CyAa pas3fiUYHOro
pona cHaOXeHMA, TOIUIMBA, BOABI, KOIJa INPHEMHO-TPAHCIIOPTHOE CYIHO
s storo mpucnocoGneHo. K ecnomozareavhvim orHOcAT ydebHbie cyna,
Cyma [jiA HAay4HbIX DPbIOOXO3AHCTBEHHBIX HCC/IeOBAHHH, OXpaHbl 3aMacoB
o6pexTOB mMpoMsiciia H Ap. JlemokonbHo-cnacaTensHble cyna, OyKcHpbI-KaH-
TOBIMKH, IIMHe#HBIe OYKCHpBI, TaHKepbl, OapxH, NaccaXHMpcKHe Cyna,
JIOUMAHCKHe, TOXapHble M pa3be3fiHbie KaTepa, HedhTeMycOpOECOOPUIHKH H
ToMy nofoOHeIe cyna OPII He OTHOCAT K IPOMBICIIOBBIM.

B nensx ymopsiioueHus kiaccuukaumu cynos ®PII MunpeiGxoz CCCP
NPHUCBaHBAET UM CHMBOJI KJlacca, COCTOMUUH H3 OykB M uMdp, onpenessio-
LIMX pa3MepHYI0 KAaTeropHio U (WIM) Ha3HaveHHe Cy/(Ha, 3. TAKXKEe CYMMapHY10
MOLIHOCTh [JIABHBIX [IBHraTejiecH M HOMEpP TEXHHYECKOro MNpoekTa (s
CynoB 3apy0eXHOM TMOCTPOMKM — HAMMEHOBAHME TOJIOBHOTO CYy[HAa CEPHH),
JnA poGeiBaromMx CyooB, Kak IS Cy[oB Hanbornee MHOTOYMCIIEHHOTO
THIA, 33 OCHOBY OTHECEHHA HX K TOMY WM MHOMY KJIacCy NpHMHATA OJIHHA
cynHa mMexay nepneHaukynapamu L, m: L 2 100 — xpynHoe cymso (cymep-
cymHo); 65 < L < 100 — Gonpitoe cynHo; 34 < L < 65 — cpemmee CynHo;
24 € L < 34 —manoe cymso; L < 24 —mManoe MaloMepHOe CYOHO.
Hanpumep: PTMK-C 5300 kBr muna ,Moo3yua” — peiGoNOBHbIH Tpaysep
MOPO3WIBHO-KOHCEPBHBIH (CynepTpaynep), MOIIHOCTh [JIABHBIX [ABHIaTelNcH
5300 kBr, ronosuoe cynHo ,,Moo3yHa” (mocrpoex B I'IP). B pansHeitiem
IpH KPaTkoM 0GO3HaYeHMH TOr0 WIH HHOTO THIIA CY/IHAa MOIUHOCTb IJIaBHBIX
IBHrarTeniel yka3nIBaThcA He Oynmer, a BMecTO HOMepa mpoekTa OymeT npuBe-
JIeHO Ha3BaHKe roJIOBHOTO CY/IHa CEPHH.

Dobumaonmse cyna. KpynHeie goGHBalMmHUe cyma Hpea-
Ha3HaueHsl A1 aBTOHOMHOH paBGoOTHI B OTHOANCHHBIX paHoOHaxX MupoBoro
oKeaHa. 310 ppIOOJIOBHBIE TpayJyiepsl C YIJIHHEHHBIM DaxoM, MepeXOomsiuumM
B [I-0Gpa3nylo (B mWi1aHe) HAJCTPOHKY, YTO YBEJIMUMBAET IJIMHY IIPOMBICIIO-
BOH nany6bl, YaCTHYHO 3alMILaeT €€ ¢ GOPTOB OT Hemorodsl, obecredMUBaeT
Bo3Mox#ocTh cMeuieHuAa MKO — HCTOYHHMKA IlymMa —B KOPMY OT JKHJIBIX
nomMewieHnid. Tpayneper mo Gopram uMeroT fABe danbiTpybsr (BMecTo Tpa-
OMUMOHHOH ONHOM) AJIA BHIBOAAa B aTMocdepy AbIMa, ra3oB H T. I, YBeJH-
YeHHasl [UIHHAa TIPOMBICIICBOA ManyObl, pa3feliecHHOH Ha [IBE€ MNOJIOBHHBI,
obecrewBaeT BO3MOXHOCTh paboOTBI MO [JBYXTpaNiOBOH cxeMe ,Ay0in”
(monepeMeHHo AByMA TpasiamH) . Cya HMEIOT TPAHUEBYI0 KOPMY CO CIIMIIOM
(18 BIATHMBaHHMA Tpaya), HABMIaUMOHHO-TPOMBICIOBYI py6Ky, oBecreus-
Bamoulyl0 KpyroBoi o63op. Tpaynepst Moryr cHaGxate moGbiBaloinue cyna
TOIUTMBOM, IIPOMBICIIOBBIM CHaPAXEHHEM H POJOBONIBCTBHEM. _

Ha puc. 1.2 npencraBineH prIGONIOBHO-KPHIEBBIH Tpaylep (cynep'rpay-
nep) PKT-C tuna ,,Autapkthma” (CCCP), KOTOpBIH, ABNAACH OGBIYHBIM
COBpeMEHHBIM KPYHIHBIM DBIGOIIOBHBIM TpayJiepoM, OXHOBPEMEHHO — Cile-
UHaNU3HPOBAHHBIA KpWIeBbIH Tpaynep. CynHo obecneymBaeT BBITYCK KOH-
CepBOB, MOpPOXEHOM mpomykumuu, GemkoBod mactel ,Oxeadn” (43 KpHiA)
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~ Puc, 1.2. PKT-C tuna ,,AHTapKTHLA "

a — obumit Bug; 6 — npommiciionan nayxy6a; 8 -- cxema obuwero pacronoxenus; ! — xunpie n GrrToRBIE NoMeenua; 2, 3 — xwibie
nomewennn; 4 — cnyxebHble NMOMeMEHNA; 5 — Pa3il~1)JHO-3JarOTOBHTENIBHBIA Uex; § — KCHCEPBHBIN LeX M LieX 3a8MOPO3KM; 7 — CITHN;
8 — pymnensHoe othenenue; 9 — mupoMyunsie e (fi - MKO u LITY; 11 — pedpuxepatoproe otnencune; 12 - pedpHoxepaTopHbIit

TpIOM K TBHHOEK; I3 — Ko o~ % vnioMbl; 14 ~ xoHncepsHble TRHHIeKH; 15 — xoddapram



¢ nocnepyiwoulel ee 3aMOpPO3KOH, KOPMOBOH phIGHON MYKH H3 OTXOHNOB
npousBoscTBa. g ero HeoOBIMHBIX AapXMTEKTYpPHO-KOMIIOHOBOYHBIX H
KOHCTPYKTHBHOI'O pellicHUH XapaKTepHbI: CONMPAXEHHe CIIHIA C yAITHHEHHOH
nany6oi Oaka, a He ¢ BepXHel nany6oM, KaK y APYTHX KPYNHBIX OTOGBIBaI0-
mux cynoB (cM. puc. 1.1), IpH HAaIHYMH B KOPMOBOH YaCTH HeGONBLINX
OTKDBHITBIX YYaCTKOB BepXHe# ManyBbl; APYCHOe PaclONONEHHE IPOMBICIO-
BbIX J1eGeIoK — BaepHBIX Ha BepxHed nmany0e B KOpMe, KaGenbHO-BbITAXHbIX
M TIPOMBICTIOBO-TPY30BbIX Ha OCHOBHOH NpOMBICTOBOH nanybe (manyGe
Gaxa), rMHeBBIX Ha nalyGe HaacTpoiku (cM. § 14); BBUIMBKA KPHAA H3
Tpajla HACOCHON yCTaHOBKOH Oe3 MofbeMa ynoBa Ha nany0Oy, 4ro crmocobeT-
ByeT NOBBILEHMIO BBIXOAA M KaYeCTBA MPOAYKUMH; paOHHpOBaRHe GyHK-
IIMOHAIBHBIX 30H (KWI0H, MPOMBICTIOBOH, MPOM3BONCTBEHHOH H TeXHOIIOTH-
YeCKOM), @ TaKXKe MPOCTOTa KOMMYHHKAUMH BHYTPH KaXIOH 30HBI B MEXIy
HUMH; BIepBbie B MHPOBOH IpAaKTHKE IPHMEHEHHOe Ha TpayJepax
OBYXBAPYCHOE pa3sMelleHHe OCHOBHBIX NPOM3BOACTBEHHBIX YYACTKOB (Ha
IIaBHOH M BepXHeH mamy6ax KOPMOBOI YACTH Cy/Ha), NMO3BOMHBIIee IOJ-
HOCTBIO OTHENMTb ChIpBIE pPa3flellowHO-3arOTOBHTENIbHBIE YUYaCTKH OT KOH-
CepBHOIO M MOPO3UIBHOrO MpPOH3BOACTB. [IpOM3BONCTBEHHBIE MOMELICHHA
BKIIIOWAOT IeX 06paboTKH pHIGEI M KpWIf, YYACTKH MepepaboOTKH KpHIS
Ha MACO M GeIKOBYIO 11aCTy, KOHCEPBHBIH IleX ¢ MOPO3MIIbHO-YTIAKOBOYHBIM
YYaCTKOM, XHMPOMYYHOH 1€X M Pa3IHyHble BCIIOMOTaTelbHLIE, Pa3fesiOuHbIe,
HOArOTOBHTENbHbIE W TOMY IONOOHBIE YYaCTKH, 0GOpPYHOBaHHBIE COBpEMEH-
HBIMH pa3/ie/IOYHBIMHU U YIIAKOBOYHBIMH MAIIHHAMM H TPaHCIIOPTHPOBOYHBIMH
muHuAMM. [I1A XpaHeHHA OXJIaXJIEHHOH pbIOBI 10 ee MOCTYINICHHA Ha 0bpa-
BOTKY IPeNycMOTpEH TPeXCEKUMOHHBIH GYHKep-aKKyMyATOp.

Ha puc. 1.3 nokasaH peIGONOBHBIA Tpayliep MOPO3MWIbHBIA (Cymep-
tpaynep) PTM-C tuma ,,Cnpyr” (IIHP). Jia Hero, KaK M [Uif BCeX COBpe-
MeHHBIX KPYIHBIX TpayliepOB, XapaKTepHBI CONPSKEHHE CIIHMNA C BepXHel

Puc. 1.3. PTM-C tuna ,,CripyT”
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nany6oii, OHOSPYCHOE pa3sMellieHHe OCHOBHBIX [IPOH3BOACTBEHHBIX YYACTKOB
{nop, BepxHe#l manyGo#), HaBHIALMOHHO-IPOMBICIIOBASI PyOKa KPYyTOBOIO
o63opa, Il-oGpasHas HafcTpoika. CydgHo oOecreuMBaeT 3amMOpaXKHBaHHE
y/OB4; W3rOTOB/IEHHE KOHCEPBOB M3 IeYeHH M pbibbr (6e3 NmpHMCHEHHA
macna), BeipaboTky ¢une, pplGHOM MYKH H3 OTXO[OB ITPOH3BOACTBA, XHPA.
O6opynoBaHKe NPOM3BOACTBEHHbIX NOMELICHHH BKITIOYAET TEXHOJIOTUYECKUE
JIMHHUM 3aMOPaXKMBAHHA M H3TOTOBJIEHHA KOHCEPBOB, YCTAHOBKY IS BBIpa-
GOTKM >KHpa M3 NMeYeHH M PbIOOMYUHYI0 YCTaHOBKY, PacloJioKeHHbIC NOT
nasry6oi OCHOBHBIX IIPOM3BOACTBEHHBIX YUaCTKOB.

B 1986 r. Hayat ce pHHHBIA BBIYCK PbIGOTIOBHBIX TPay!IEPOB MO PO3HIIBHO-
KOHcepBHbIX (cyneprpayiepos) PTMK-C tuna ,Moo3sysn”™ (THP), npemuas-
HaYeHHBIX UIA JI0Ba pbIObl B JIeTHHH MepHO HABHIaLMH B ADKTHKe M BO BCe
IIe pHOJbl TOJa B OKPBITBIX NIbIOM HeapKTHYeCKHX Mopax. Cyza oGecrieunBa-
10T nepepaboTKy ynoBa Ha HOTpOHIeHHYI0 H obe3rnaBlieHHylo pbiby, duie,
pbIGHBIE KOHCEPBBI, phIOHYI0 MYKY (M3 OTXOIOB IPOM3BO/ICTBA) , TeXHHYE CKHIA
U MeIMUMHCKHMA (M3 meyeHH) pbi6Hii xup. IIpoM3BOACTBEHHbIE NOMEILIEHHA
BKJIIOYAIOT LieXH CIELHANbHOM pa3fesikH, obe3rnaB/uBaHns, o6paboTkn Mell-
KOH HepasfeNnaHHOW pbIObl; YYaCTOK YNMAKOBKH 3aMOPOXEHHBIX OIOKOB;
KOHCEPBHBIH M >KUPDOMYYHOM 1liexu, 000pYIOBaHHbIE TPAHCIIOPTEpaMK M TeX-
HOJIOTHYECKUMH IPOM3BOACTBEHHBIMU TMHHAMU. [lpemycMoTpeHBI LMcrepH2
A OxJaXKIeHHs 3a00pTHOH BOABI H YETHIPEeXCEKIMOHHBIA OXJIaX/iaeMblIit
pbIOHBIH OYHKEp-aKKYMYNATOp Ui NpedBapUTe/IFHOTO XPaHCHHA pBIGHL.

IononHeHHe MPOMBICTIOBOrO ¢i10Ta KpPYNMHbIMK J0GBIBAMIMMY CYIaMU
B OCHOBHOM GyneT ocymecTBaATbes 3a cueT PTM-C tuna ,,Copusonr” (CCCP)
M HaxXO[SAILIHXCA B CTaflMM NPOEKTHPOBAHMA KOHCEPBHBIX KPHIIEBO-PBIGHBIX
TpaynepoB (cyneprpaynepoB) KPTK-C (CCCP).

bBonbmue nobGbiBawmue cyaa B3aBUCHMOCTH OT i[pOMBICIIO-
BOH O06CTAaHOBKHM M BHMJa HOOBbIBaeMOTO MOpENpoAyKTa MoryT paboratse
[0 aBTOHOMHOMH, 3KCIEIHUMOHHOH H ABTOHOMHO-3KCIEHMIMOHHOH (opme
paboTbl Kak B OTHAIEHHBIX pailOHaX MHpOBOro okeaHa, Tak U B 200-MHUIIBHOH
5KOHOMMYECKOH 30He M Ha Hielib¢rax. B OCHOBHOM 310 pbIGOJIOBHBIE TpayJie-
pPbl H CHELMANU3UpOBaHHble (110 BHAY BbUIABIMBAEMOro 06bekTa J0GHIUH)
ceitnepnl. Tpaynepbl, — Kdk NpaBuio, NBYXnanyGHblE Cyda CO CPEOHHM
pacnonoxennem Il-06pasHoOH HaICTPOAKH M KOPMOBBIM pacloNOXeHHEM
MPOMBICTIOBBIX MEXAHH3MOB Ha BepxHed (NpoMBICIOBOH) manyGe, 3aKaHuM-
BAIOILEACA CTMNOM. B HajcTpolike pasMellieHbl KAlThl KOMAHHOTO COCTARBA,
00uIecTBEHHO-ObITOBbIC, METHIMHCKHE H CllyXKeGHble TOMetieHus. B HocoBoi
YaCTH MEXOynajyGHOrO IPOCTPaHCTBA paclolIOXeHbl KalThl KOMaHIIBI,
B KOPMOBOH ~— MPOH3BOACTBEHHBIe M JpyrHe noMeiuenns. MKO cMemeHo
B KOpMY OT MHU[eNb-IINAHIOyTa, pedpHXepaTopHble TPIOMBI — B CTOPOHY
HOCOBOH OKOHEYHOCTH CY[Ha, pedppu>KepaTOPHBIA WIH PEIGOMYYHOH H KOH-
cepBHBbIf TproMbl —B KOopMy oT MKO. OcHoBHble 3anachl TOILUIMB2 M CMa-
30YHOrO Maciia pa3MeileHbl B IBOHHOM JIHE. .

IlpencraBrneHue 06 apXUTEKTYpPHO-KOMIIOHOBOYHOM pEIUEHAH COBpPEMEH-
HBIX GOINBIIMX-MOPO3HIIBHBIX PbIGonoBHBIX TpaynepoB BMPT tunos , JIpome-

teir” (I'OP) u ,,Ilynxosckui mepumuan” (CCCP) gatot puc. 1.1 u 1.4,q, 6.
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Puc. 1.4. Bonniune Fo6uIBAIO-
Lpe cyna:

a, 6 — BMPT tana ,JIyn-
KOBCKMA MeprmMan” (oGmmit
BUO M BUA, H8 CAMM); 6 —
BMPT muna ,JleckoB™; 2 —
PIOC Tuna ,Mopsua”; 0 —

BCT Tuna ,,Popuua’
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Cyna ocyllecTBIAKT MOB PbIGHI TPanoM no cxeMe ,,1y0mnn’” u obecrneunBaioT
BBIPaGOTKY MOPOXEHOH NPOAYKLMH, PHIGHOW MYKH (M3 OTXOIOB IPOH3-
BOICTBa), XHpa M HPHTOTOBJIEHHe KOHCepBOB M3 neveHu. OGopymoBaHHe
npousBoacTBeHHbIX NoMeuleHnds BMPT rtuna |, JIpomeredt” Bimiouaer: GyH-
Kep-aKKyMYJIATOP, TeXHOJIOTHYECKHE JINHHKM NPOM3BOACTBA HepasJielIaHHOM,
HOTPOLIEHOH H 006e3r1aBNeHHON phIGHI, TMHHIO PYYHOH pasfeliiH, UeX MPOoH3-
BOACTBA KOHCEPBOB M3 IIeUEHH, >XHPOMYUHYI0 YCTGHOBKY M YCTaHOBKY
BbIpaGOTKH xHMpa U3 nedeHu. OGopynoBaHue IPOM3BOACTBEHHBIX TIOMEILIEHHH
BMPT Tuna , JlynkoBckuii Meprgnan” NPURUHNHATIBHO aHAJIOTHYHO.

Puc. 1.4,e paer npepcrasiiende 06 apxutextype BMPT npeppiaymmx
NOKOJIEHHHA, KOTOpHIE elle JUTHTENbHOE 'BpeMs Gyayr paborath B cocxaBe
npomsiciioBoro dbiora.

K GonbluuM poO6biBaloliMM CyiaM OTHOCHTCA prIGonoOrniBawuiee obpa-
GatsiBatoutee cyaHo PIOOC tuma ,Mopmia” (CCCP), npenHasHaueHHoe s
OoGbIMM KWIBKH Ha 3JIEKTPOCBET CHELMATIBHBIMH pHIGOHACOCHBIMHM YCTaHOB-
KaMH, [IPOH3BOJCTBA MIPeCePBOB, KUIIBKHM NPAHOTO NOCONa B GouKkax ¥ coeHOl
vemryu B Gouxax (if HyK[ JIAKOKPaCOYHOH NMPOMBILUIEHHOCTH ), XpaHeHHA
M [OCTaBKH npofykuuH B nopt. CynHo umeer oy naiyGy, pa3sBHTBIH 0T,
KOpOTKHH 6ak, CMELIeHHYI0 B KOPMY TPEeXbAPYCHYK pyOKy H KOpMOBOe
pacnonoxerne MKO (puc. 1.4,2). IIpoM3BOACTBeHHaA XOMOOMIbBHAA YCTa-
HOBKA CY[Ha paclojloXkeHa B HOCOBOH YacCTH, Ifi¢ HAXOOMICA aKKYMYJIATOP
(OyHxep) pbIObI, TPOMBI — B CpefiHel YaCTH 0L phIGLEXOM.

Bonburoit ceitHep TyHuenoBubii BCT tuna ,Popuua’ (ITHP) npenHasHa-
YeH A HOOKYH TyHNAa KOUICIbKOBBIM HEBOROM, 0BpabOTKH M 3aMOPaXH-
BanuA ynosa (puc. 1.4,0). Cymso cHaGxeHo MOToBOTOM M crienGoTaMu s
obecneyeHHs KOLIENbKOBAaHHA TyHNA,

3BepoGoitHo-ppiGonoBHoe cyaHo 3PC rtHma ,,3BepoGoii”, Take OTHO-
cAueecs K GONBIIMM JOGLIBAOIIMM CyHaM, NMpegHa3HAYeHO 1A NPOMBICIA
MOPCKOTO 3Bepsl H JIOBa PbIGhl ¢ moMouibio Tpaia. Ha Hem mpomsBopaTca
o6paGoTka wKyp, BEpaGoTka MOPOXKEHOH MACOKOCTHOH MacChl, MOPOXKEHOH
PbIOHI, XHpa K pbIGHON MYKH H3 OTXO/[IOB [IPOH3BOJCTBA.

Iononnenue nmpomelicioBoro ¢nota GoNbUMMH AOOLIBAOIUMMYU CyTaMu
GymeT ocyulecTBNATLCA B OCHOBHOM 3a cuer BMPT tuma ,IlynxoBckwmit
MepHOMaH” M ero MoaudHKalMA OTPaHHYCHHBIX pa3sMepeHHMid A paGoThI
B 1IeNbOBBIX 30HAX H Ha MaTEPHKOBBIX CKJIOHaX IIPM CpefHEHl YAAEHHOCTH
ot moproB 6GasupoBauus, BMPT fnsi paGoThl Ha MATEPHKOBBIX CKJIOHaX
(r'aP), PIOC tuna ,Mopaua” u ap.

CpenHue po(BBaloUHe CYyAa NpegHasHavyeHbl A obecre-
YEHHA CEe30HHO-ABTOHOMHOH H 3KCIEIHMUHOHHOH GopMbl paBGoThl. JTO, KAK
NpaBWIO, ONHONANYyOHBIE TpayJephl, CelHepBl, TPayiiephl-CeHHEPHI, CeifHe pbl-
TpayNiepel H CHeUHATH3HPOBAHHble IO BUAY OOGbIBAEMOro ynoBa cyma.

HpencraBieHne 06 apxHTeKTYpHO-KOMIIOHOBOYHOM pELLi€HHH COBpe-
MEHHOTO CpefHEro pbIBOIIOBHOrO Tpaynepa Mmoposwiboro CPTM Tuna
,-Bacwnuit ITonog” (CCCP) pmaer puc. 1.5. CymHO OCyIecTBIAET JIOB poIfbl
TParioM Mo cxeMe ,,Ay0Onp’’ U obGecneuvBaeT ee NepepaGOTKy B MOPOXKEHYIO
npopykunw. Texnonormueckoe oGopymoBaHMe BKITIOYET: TPaHCIOPTEPHI —
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Ban manyb6a;

Puc, 1.5. CPTM THna ,,Bacunuit Mo-

nom™’;

a — obumit BuR; 6 — npomsicTo-
8 — cxema oOuiero pac-

nonoxewms; I — gopmmk; 2 — knamo-
Ban; 3, 5 — pedpuxepartopubie Tpio-
mel; 4 — maxTa rungpomoxatopa; 6 —

%ﬁlmluuli ;

T LTI TT

MOPpO3WIBHOE OTAEe-
Hue; 7 — miaxrta na-
ra; 8 — pedpuxepa-
TOpHOE  OTHEJIeHHE;
9 — MKO; 10 — umc-
tepusl Bomml; 11 ~
PYMITEZIBHOE OTHeNTe-
mue; 12 — paGouan
womanxa; 13 — py-
nepaa py6ka; 14—
NyRsT  yHpPaBIIEHHS
TparToBOH JeGenKon;
15 — nproreneparop



Puc. 1.6. Cpentine

a — CPTP mmna ,,Bapenueso mope’’; 6 — CTP tuna ,,Anpmanucr”; € — CTP ™ana
ro pacnonoxenus CTP; I, 5 — wnanosvie; 2 — dopmuxk; 3, 19 — GannmacTHbie LKcTEP-
noMeueme priGonouckorsrx npuGopon; 9, 10 — uucrepunt soawr; /1 — Hapura-
npomeicnosan aebenxa; 1.5 — MO; 16 — pribanii Tprom; [ 7 — GyHkep npensapuTens-

orestenve; 21 — anmapens cnuna; 22 — NMbAOTEHEPATOpHbIE
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nobnipaloiHe cya

,Hapexurnit’’; 2 — TCM tuna ,,OpneHok”; O ~ CCT rtuna ,,Tubun’; € — cxema oSie-
Hel; 4 — kalorsl; 6 — rompynuBaOllEe YCTPOHCTBO; 7/ — TOUIMBHAN uucTepHa; & —
MOHHBIA MOocTMK; 12 — HaBMrammoHHO-MpOMBbICTIOBaa py6ka; I3 — moroGor; 14 —

HOTO oxnsxneHuAa poi6pr; I8 — Tpiom xowenskosoro Hesona; 20 ~— pymmenbHOe
neGenxu; 23 — pribonacoc; 24 — monooToenMTEND
v
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NOABEeMHBIA, I COPTHPOBKH YJIOBa, IJIA NMOJAYM pbIOl B GyHKEp MOpO-
3UIIBHOTO OT/IEJIEHHA, CKpeOKOBBIA IJIA JIbJA; IIbOTEHEPATOP; JIOTKH s
nofauu rpysa B TPIOMBI H IlepeBaud puibbl OT COPTHPOBOYHOrO K INepena-
TOYHOMY TpaHCNoOpTepy; OyHKep IJiA OXJIAXIEHHA YJIOBAa M MAILKHY n1A
I71a3ypoOBKH 6710KOB MOPOXKEHOH phIOHI.

Ha puc. 1.6,4 mokaszaH coBpeMeHHBIH Cpemmu prGOIIOBHbIH Tpaynep
pedppmxepatopsstii CPTP thna ,,BapeHueBo Mope” (CCCP). 3to moconbHo-
CBE)XbEBOE CYIHO C IBYXTPAJIOBOW IPOMBICIIOBOH CXeMOH ,,71y0ip”".

Ce30HHYI aBTOHOMHYW) H 3KCIEOHUMOHHYI paboTy obecneuuBaeT
cefinep-rpaynep pedppuxepatopsiii CTP tuna ,,Anmbnunucr” (puc. 1.6,6),
OCYLIECTBIIAIOLUHHA JIOB pbIObI GOJIBIINM KOIIETEKOBBIM HEBOAOM HIIH TPaJioM
o KopmoBoi#l ¢xeMe. IlepeBoopysxeHne cynHa ¢ OTHOrO BHAA JI0Ba HA ApyTOi
MOXeT GBbITh BBINOJIHEHO CHIIAMHM 3KHIIAXeH Cy[Ha W OZHOTO M3 Cy[OB 3KCile-
muwau. Ha cynHe BbipaGaThiBaeTcsl OXJaX[EHHas NPOAYKUMA. BeUMBKY
yJioBa M3 KOLIEIbKOBOrO HeBopja oObecmeuMBaeT NOTPY>KHOM pyIGoHacoc.
IIpenycMmoTpeHsl GyHKepbl V1A XpaHEHHA JibJd H KPaTKOBPEMEHHOrO Xpa-
HeHus pbibpl. TexHONMOrMYeckoe oGOpYMOBaHME BKIIIOYAET PhIGOMOCONbHBIN
arperar, gBa JIbAOTEHEPATOPAa, TPAHCIIOPTED H BHHTOBbIE TPIOMHBIE 3JIEKTDO-
HOAbEMHUKH.

OKCNeIHUMOHHBIH J10B PhIOB! KOLIENIBKOBBIM HEBOIOM, TPAJIOM M CHIOp-
peBOZIOM, XpaHeHHe yIoBa B CBeXXeM HIIM OXJIaXIEHHOM BHAE obecreunBaeT
CTP runa ,,Hapexmnpiii” (puc. 1.6,8).

IlpencraBnenne 06 apXuTEKTYypPHO-KOMIOHOBOYHOM peElLUEHHH COBpe-
menHbIX-CTP paer pHc. 1.6,e.

Tpaynepoi-ceiiHepbl Mopo3sunbHble TCM rtHna ,,Opnesok”™ (puc. 1.6,2),
tak *e kak ¥ CTP, npenHa3Havamuch fJIA JIOBA PbIOLI TPAIOM I10 IIPOMBICITO-
BOM CcXeMe ,,iy0ip’ M KOLUENbKOBBIM HEBOIOM, OIHAKO ONBIT 3KCIITyaTa-
MM 1O0Ka3an Hed¢p(eKTHBHOCTh KOIUEIbKOBOro JioBa, 1 TCM nomonHunu
¢nor xak tpaynepbl. Ha cymHe oGecnmeumBarTcs 3aMopaxkuBaHue oGpa-
GoTaHHOH WM NepepaboOTaHHOH NpPOAYKIMH, MPOH3BOACTBO pHIGHOH MYyKH
M3 OTXOIOB, TeXHHYECKOTO H MENMIMHCKOIo (M3 MeueHu) pPhIObErQ XKUpa.
CynHo 060pyHOBaHO KOPMOBBIM pedpHIKEPAaTOPHBIM TPIOMOM H TPIOMOM
ppibHOit MyxH. IlpegycMoTpeHB! UHCTepHa OXJIaXHOeHHA 3aGOpPTHOH BOBI
H GyHKep NpeIBAPHTEILHOIO OXJIaXIEHUs PbIOBI.

Cpennine  ceiiHepsl  TyHuenoBHble CCT tuma ,,Tu6ua” (CCCP)
(puc. 1.6,0) obecneuMBaOT JIOB TyHIa KOLIENIPKOBLIM HEBOOOM H COXpa-
HeHHe YJIOBa B OXJIaXKIeHHOH MOpPCKOH Bofde NHGO 3aMOpOXXeHHOro (mop-
MOpO3eHHOro) B paccone. Ha cymme MMeloTcs npueMHBIH GyHiep mns pbibbr.
H BOCeMb pedpHXKEPATOPHbIX TPIOMOB (TAHKOB), UMPKYIAUMIO BOJBI H
paccoyia B CHCTEMaX OXJIQXEEHHA KOTOPbIX OGECIEUHBAIOT LEHTPOGEXHBIE
Hacochl. CyHO OCHAIIEHO ITPOMBICIIOBHIM BOTOM H ABYMS MOTONIOBKAMH s
KOILLIEJIbKOBaHHA TYHIIA.

Cpemnuit TyHuenos-apycHuk CTS tuma ,Hepeupa” (CCCP) BhmmonHser
noGbIdy TyHna ¢ momompbio Apyca. Kanbmaponosusie cyna KJIC oGecnieunna-
10T TPOMBICE KAbMAapoB ¢ MOMOILBI0 CNEUMANBHBIX KPIOYKOBBIX ODYIMi
7oBa (YOO%eK).
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IonmosHeHKe TPOMBICTIOBOTO (JIOTa CPeTHHMH HOObIBaIOIUMMKA CyHaMH
oyner npouasoun'rbcx 3a cyer CPTM HoBoro nokoienus, CPTP tuna ,ba-
peHueBo Mope”, CTP THnoB ,,ATIbIIMHACT” M ,"Hagexapii”’, CCT tuma ,,Tu-
6usn”’, KJIC, cpelHMX KpeBeTKONOBHBIX TpayilepoB mopo3wibHeix CKTM
U APYTHX CHeLHANHIMPOBAHHBIX H MHOTOLEIEBLIX CY/IOB.

Mansie no6GmBamwuue cyjxa IpefHa3HaYeHbl A NpuOpex-
HOFO HPOMBICHA, XapaKTepHOro GONblIMM pasHoobpasueM clocoGoB JoBa,
" TpeCyIOLIMM HATMYMs CIEIHATM3MPOBAHHBIX M MHOTOLEJEBBIX CyHOB, CriO-
cOOHBIX paboTaTh C Pa3THIHBIMH OpPYIHIMH JIOBA. :

Manblii  pe1GosIOBHBIA Tpaynep pedpHxkepatopHsiii MPTP tina ,,Tupy-
nsit” (CCCP) BripabarbiBaeT OXJIaXIEHHYIO M C1aBGoCONeHyIo (IpecepBhl)
npopykimo. TexHonoruyeckoe oGopymoBaHME BKMIOYAET: JIHHMIO IO NPOM3-
BOJICTBY NpeCepBOB, B COCTaB KOTOPOH BXOIAT 3aKaTOUHBIHA ToTyaBTOMaT,
MalllMHa 1A MOMKH ¥ cynixu Galok, NepeMelMBaloliee yCTpoOHCTBO, pacda-
COBOUHBIA KOHBeiiep H NOABEMHHK ; JTHHHIO [0 NPOH3BOACTBY OXJIAXKICHHOM
pBIOBI; NBIOTEHepaTOp; pbiGHLBIH GyHKEp.

Manklit KpeBEeTKOJIOBHEILI Tpaynep MoposwibHblii MKTM tHna ,,Jlema”™
(IIHP, puc. 1.7,a) oGecneunBaeT OTJIOB PEIGHI MIIM KPEBETOK, 3aMOPaXHBa-
Hue oOpaBoranHoro W HeoGpaboTasnoro ymoma. Texnomormyeckoe oGopy-
JOBaHHE BKJII0YAET JIHHHK OGPaGOTKH KpeBeTKH H PhiGhI.

Mamptii TyHuenoB-sipychuk MTS tuma ,,Tysuenos-1” (CCCP) npouzso-
IOMT JIOB TYHIAa SPYCOM H €ro AOCTaBKYy Ha Oeper B TaHKaX ¢ OXJIaXXIECHHOR
MOpPCKOH BOTIOH.

Mansii priGonoBHbIH Tpaynep pedpuxepaTopupti MMPTP Ttuna ,ban-
THKa” (puc. 1.7,6 U @) cHaeT ynoB B OXJIaXIEHHOM BHJE, a Malbli pbI6o-
noBHpi ceifiHep MMPC tuna ,Kepuanun” (puc. 1.7,2) — B cBexeM Bufe.

Insa paGoTel B COCTaBE COBETCKO-3apy6eKHBIX KOMIIAHMA MIIM TPOMBICIa
O JHUUEHIWAM B IKOHOMMYECKMX I0HAX WHOCTPAHHBIX FOCYHAAPCTB CTPOMTCA
CepHsi PbIGOJIOBHO-K PEBETOUHBIX MOPO3HIBHO-pedpHXKe PaTOPHBIX  MaJTbIX
TpaynepoB tHma ,Jlaykyea’” (puc. 1.7,0). CynHO OCYlIECTBIAET KOPMOBOE
TpasieHHe pbIOBI [JOHHBIM, OJM3HELOBBIM H pa3HOITYOMHHBIM TDajlaMH,
a TaKxe JIOB KpPEBETKH M TONIOBOHOTMX (OCBMHMHOTa, KaJpMmapa, Kapaka-
THIBI) To. ABYBGOPTHOH cXeMe ¢ IMpHMeHeHMeM TaHTroHOB (cM. § 14), BhI-
HycKas MOPOXEHYI0 WIH 0XJIXEEeHHYI0 TPoAyKIMI0. 3aMopax#BaHHe obecre-
YMBAMT ABa aBTOHOMHBIX MOPO3MIIBHBIX aNmapaTa B pbIGHOM LieXe, a BBITYCK
OXJIRXKIEHHON NMPOAYKIHH — NbIOTeHepaTop. B nepBoM BapHaHTe B Ipy30BOM
TpIoMe TopjepxuBaeTca Temmeparypa — 25 °C, Bo BTopom —4°C. Ina
NpefBapPHTENIBHOTO XpaHEHUA yJI0Ba MPERYCMOTpeH PhIGHbIH GyHicep ¢ 0Xnax-
neHHo# 3aBQpPTHOI BOIOH.

Ipencrabnenne 06 apXHTEKTYpPHO-KOMIIOHOBOYHOM DEIEHHH COBpeMeH-
HBIX MaJibIX OGBIBAIOIMX CYHOB HaeT puc. 1.7,e.

HonomHenne npomeicnioBoro GnoTa MUIBIMH JOGBIBAIOIIAMK CYJaMH
Oyner ocywecTBnAThes 3a cyer MPTP tuna ,,[upynain”, MKTM tuna ,,JIexa”, -
MMPC tuma ,Kepuanun”, MMPTP tuna ,Bantuia” u MHOTMMM [pYTHMH
CHIeHMaTIM3UPOBaHHBIMK M MHOTOLETIEBHIMH HOOBIBAIOLIMMY CYAMH, CIOCO6-
.HBIMH BECTH JIOB Pa3IMUHBIMH CPECTBAMH,
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Puc. 1.7. Mannie

@ — MKTM rtunsa ., Jlena”; 6 u 8 — MMPTP tuns , Bantuxa’ (oGA
YBHHH';
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0 — MPKTM tuna ,,Jlayxkysa’’; € — cxema o6iiero PACTIONIOMEHHA MATTOTO HOGbI-
Baromero cynna; J — pynemas py6ks; 2 — ¢popmmk; I — xauoir 6nok; 4 — peiBHbi
TploM; 5 — MO; 6 — axTepmuik; 7 — cunopoit 6nok

O6paGatemalonme cyma. Taxde cyna TUpMHMMAwT oT ROGBIBarOLIAX
cynoB 0GbeKTbi BOJHOrO IpPOMBICNIA, MepepabarpiBaloT ux B monydabpu-
Karhl MJiM TOTOBYI0 NPOAYKHMI0 U JocTaBnusior B mopr. KpoMe toro, oHH
ob6ecriewnBatoT JOGBIBalONIHE CyAa TOIUIMBOM, CMa3OUHbIM MacjIOM, BOJOH,
TIPOMBICTIOBBIM CHApSOKEHHEM, NPOAOBONIBCTBHEM, @ TAKXKE MEAHUHHCKOE
H KyJAbTYypPHO-IPOCBETHTENIBHOE OBCITyXHBaHHe KHMaxedl cynoB. B 3apu-
CHMOCTH OT XapaKTepa NpOM3BONCTBA M BHIA BBINTYCKAEMOH NpOXYKIUMH
oGpaGaTbiBatolune cyga MOTyT ObiTh pbiIG00OpaGaThiBarolMMM, KOHCEpPB-
HBIMHM, MYUHBIMH, YHHBEPCAUIBHBIMH IUTaB0a3aMM, MPOH3IBOACTBEHHBIMH
ped puxXepaTopaMH. o

YuupepcanpHan nnaBGaza YIE thnma ,Koncruryuus CCCP> (I1HP)
npedHasHayeHa fIA paboThl B COCTaBe 3IKCHEAMHMH C HOGBIBaIOMIUMH
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CylaMM, IPYHUMAET OT HUX phiBy-Chlpell U Moy dabpuxarel, nepepabarpisact
ChIpell Ha KOHCEPBBI, IIPECEPBhI, MOPOXKEHYH) H COJIEHYIO IIPOAYKUHMIO, PCH3-
BOJMT pHIOHYI0 MYKY H3 OTXOJOB IIPOM3BOACTBA, TEXHUYECKHH M MEIMIIMH-
ckwit pbibuil KMp, HKPY W OOCIABJIAET NPOAYKIMIO B NOPT. ITO Tpexnaiyh-
HOe CYIHO C KOPMOBBIM pacnonoxenneM MKO u cMemieHHOM K HOCOBO
OKOHEYHOCTH cpefdHe#t HancTpoikon. CyqHO HMeeT IIECTh ped PUXKE PATOPHBIX
TPIOMOB, TPIOM PBIOHOH MYKH, LMCTE PHbI KOHCEPBHOIO Macla, TeXHHYeCKOro
H nonygabpukara MeIHIMHCKOro pbiObero Xxupa. [Ipou3BoICTBEHHbIE TOME-
LIeHUS BKJ/IOYAIT LEXH pas3fdelIKH pbIiGbl, KOHCEPBHBIH, MOPO3HIbHBIHA,
NPON3BOMCTBA IpecepBoOB, Tocona, AopabBoTku cojeHoro mnomygabpuxara,
MPOK3BOACTBA UKPHI, PHIOCOMYUHON, >XHMPOTONHOE OTAENEHHE, TY3NYUHYIO
craHumi. Ha cygHe ycTaHOBIIEHBI IIECTh IThIOrEHEPATOPOB YEIIYHYATOTO
JbAa ¥ GyHKEp-aKKYMYNIATOD.

Hasnauenne pei6ooGpabarbiBatownei wiasbaser I16 THOa ,,Hpo¢ecuop
Bapanos” (ITHP) anamoruuso HasHaueumio YIIB. CymHo ofecneunBaer
3aMOPAXXMBAHKE [PUHATOrO OT HJOOBIBAWIIMX CYHOB YJIOBA, H3TOTOBIIEHHE
TIpecepBOB, BBIPabGOTKY CONIEHOW NPOAYKIMH, PHIOHBIX MyKHM (M3 OTXOIOB
NPOU3BOACTBA) M XHUpa, [IOCTaBKY IPOAYKLUMH B HOPT. 310 OBYXnamyGHoe
CYIHO ¢ KOpMOBBIM pacnonoxerveM MKO u HocoBo# HagcTpoiko# o6opy-
OOBAaHO YeTBIpbMA ped PHXKEPATOPHBIMH TPIOMAMH, HNATBI ped pHXKepaTop-
HBIMH TBHHIEKAaMH, MYUHBIM TPIOMOM H IIMCTePHOH ph1Ghero xupa.

PriGooGpabarbiBatomas mMyunas mnasGaza PMB tuna |, Ilarupecsaru-
nerue CCCP” (CCCP) npousBomuT Ty Ke mpoaykimo, yro u I1B, npu npe-
HMYIIECTBEHHOM MPOU3BOACTBE PHIOHON MYKH W XHpa, 4 KOHCepBHAA IUIaB-
6a3a KIIb — npu npeMMy111eCTBEHHOM [IPOX3BONCTBE KOHCEPBOB.

HasuaueHue npoM3BoICTBEHHBIX pedpuiepaTopos [P — mpueM B paitoHe
NPOMbBICNIA OT MOBBIBAWIIMX CYIOB, HE MMEIMX MOPO3WIbHOTO 06opymc-
BaHMsA, pbIObI-ChIpUA, €€ 3aMOPa)XUBAHHE C nocneaywneil NOCTaBKON [po-
AyKUMH B HOPT WM nepefayed Ha IpHEMHO-TPaHCIIOPTHOE CyHO.

IInag6azsr MIIB npensasHauensl il paGoTsl B COCTaBe 3KCHEOMIMR
C MaIbIMH HOOBIBAIOIIMMH CYHAMH M BbIpa0OTKH TOTOBOM MPOAYKIMH:
MOpPOXKEHOH (B TOM UHMCIle M3 pasliellaHHOM M Hepa3peNlaHHOM pbIGhI) IeueHH
H MOJIOK, [IPECEPBOB, MKPbI, CONEHOM CelIbOH, PHIGHOH MYyKH (M3 OTXOOB
NpOM3BOACTBA), phIGbero *mpa (TexHuYeckoro M nonydabpuxara Mepy-
IMHCKOT0). 1O IBYXNanmy6Hble Cy[a ¢ KOPMOBBIM pacnioioxerneM MKO,
OBYXBAPYCHBIM PaCHOIOXKeHNEM OCHOBHBIX TeXHOJIOTHUECKNX 1IEXOB, CIUIOLI-
HOH HafICTPOHKOH, 0aKOM, UeThIPeXBAPYCHON HOCOBOW H ;uzyxmapymon
KOpPMOBOH pybGKaMH.

IpepcraBnenne 06 apXHTEKTYpPHO-KOMIIOHOBOYHOM peLIEHHH OJHOIO
H3 coBpeMeHHbIX 06pabaTpiBarommX cynos paet puc. 1.8,

TNononxenue npomsicnoBoro ¢nora obpabaTbiBaoIMMK CynaMH GyHeT
OCYINECTBJIATBCA 33 CYeT KpaBGopblGOKOHCEPBHBIX NnaBGas (QHHIAHAHA),
KOTOopble 3aMeHAT xopomo 3apexomeHposapiuye ceGa KIIb tvna ,,Annpeit
3axapoB” (CCCP), a raxxe 3a cuer YIIB tuma ,Kouctutyuus CCCP”, TIB
(IIHP), cynos mis o6paGorku Menkoi peiGer (CCCP), Maibix ppr6oobpaba-
ThiBatomux 1wiapGas MIIB (CCCP). Ha 6aze PIIOC tuna ,Mopsasa” 6ymyT
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Puc. 1.8. PMB tuna ,,JIsmrgecatunerue CCCP”:

a — oBumi mun; 6 — cxema o6mero pacnonoxenus; I — MomemeruA
NPOMBICIIOBOTO CHapsxeHua; 2 - uex o6paBorku Gouex; 3 —~ GoumsHckHe
KnagoBsle; 4 — HENMHOM AWMK; J — UMCTePHA MPeCHOi Bompl; O — OMITAHKH
rommpa; 7 — 9 — Hacocusle oTaestenus; 10 — rupponmamoe M cenaparopHoe
otnenenne; Il — wxnamoBbIE M ECTIOMOTraTeNibHble ToMewenus; /2 — pribo-
pasmenounbiit uex; 13— 19 — pedpuxepaTopunie Tpiomsl u TBhHaekn; 20 —
annapatiele oTmenenua; 2/ — xommnpeccopHoe,oTnerienme; 22 — MODOSHIb-
Hoe otmenenme; 23, 28 — nmpporeneparopHbie momemenuna; 24, 30 — nwpo-
xparmmuma; 25, 26, 29 — xunvie n cnyxebubie noMeluenns; 27 — pynenas
u wrypmaHckaa py6ku; 31 — uex pri6Horo dapma; 32 — uex pribHON MykH;
33 - 36, 38, 39 — Tprombt u TRUHOEKH PBIGHOR MyKK; F7 — pHIGHBIT GYyHKeD;
40 — xorenvHoe oTnenenme; 4l —~ remepaTopHoe oTmenigHMe; 42 — GnITOBBIE
M oBGuiecTBeHHnle rometmeHns; 43 — MO; 44 — nomemenne NOApPYITHRAFOIUMX
ycrpoiicts; 45 — pymnensHoe oTtnenenue; I — rmardopma; II — HMOKHAA
nany6a; III — 3aponckas nany6Ga; IV - nepxusas nanyGa; V — npombIicnopas

nany6a



CO3MiaHpl NpHEeMHO-06pabaTbiBalolupe Cyda (O CaNaKH, KHIBKH M T. IL.)
C y4eTOM 0COBGeHHOCTeH pa3HpIX BaccelHOB,

IIpueMHo-TpaHCNOpTHBIe CyHda. TakMe cyfla NMPUHMMAIOT Ha TIPOMBICTIE
HpoayKIHio 0T oOpabarpiBalOIIMX M [AOGBIBAWILKX CynoOB, ofecHeunBasg
HOCTIeTHHX TOIUIMBOM, CMa30YHBIM MAaCJIOM, BOJOMH, IIPOMBICIIOBBIM CHapsi-
JKEHHeM, IPOOBONLCTBUEM, H JOCTABNAKT IIPOAYKIIMIO B IOPT.

Puc. 1.9. [IpHeMHO-TpaHCTIOPTHBIE Cy/a:

a — TP tuna , Kpucrann-2”’; 6 — TP tuna ,,Kuposen’
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Ha puc. 1.9,4 npelcraBieH COBPEMEHHBIH NPHEMHO-TPAHCIOPTHBIH
pebprxepatop TP tuna ,Kpucrain-2” (IIP). Oro aByxmanyBHoe cynHo,
0GOpyIOBaHHOEe UYETHIPbMS PpedPHKEPAaTOPHBIMM TPIOMAMM M TBHHOEKAMH,
¢ KOPMOBBIM pacnoroxennem MKO.

Manplit  mpueMHO-TpaHcnopTHRIA ped puxepatop TP tuma ,,Kuposen”
(CCCP) npenHasHayeH [JIA MpHEMA H NEPEBO3KHM MOPOXKEHOH M OXJIaxeH-
HO# ppIOONPONYKLHHA, KOHCEPBOB U IPeCEPBOB C e pepabaThiBAIOIIMX Hpefl-
OpPUATHHR WIH CyHOB HpUGpeXHOTO JIoBa, IipueMa 0T NOGBIBAIOIIMX CYHOB
MenKO#t ppIOBl B OXJaXJaeMble TpIOMbI, CHabXeHHA [OGBIBAIOIIMX CYHOB
TOIUIMBOM, CMa30YHbIM Mac/ioM ¥ T. 1. (puc. 1.9,6).

IononxeHue MPOMBICTIOBOro ¢0Ta MPHEMHO-TPAHCIIOPTHBIMH cy):LaMH
Oynmer ocyuiecTBnAThCs 3a cyer TP tunoe ,,Kpucramn-2”, , Byxra Pyccxan”
(CCCP), TP npoexTa ,,ATnantux-602" (I'lIP). Hpubpexusni 7108 oBecneyar
TP tuna ,KupoBeu”, cepusi MaJibIX TPHEMHO-TPAHCIOPTHBIX pedprkepa-
TopoR (M < 200 T),. OTNIMYAIOIUMXCA BBICOKOH CTENEHBI0 aBTOMATH3aliHH
3HepreTHYeCKOM YCTaHOBKH, H Ip.

BcnioMorareskupie  HPOMLICIIOBRIE  CYAa. Haywo-nccnenonarenbcxne
cyna (HUC), oTHocsuMecss K BCIOMOTaTesbHbIM IIPOMBICIIOBBIM CyIaM,
Tpe/iHa3HaYeHbl 1A HAyUHBIX PbIGOXO3ANCTBEHHBIX HCCIIEAOBAHHA.

Pr160s10BHO IOMCKOBBIe  (IepeoBopynoBatHble HOGHIBAOIIKE) CITYKAT
I BEOEHHA [POMBICIIOBOH Pa3sBeAKH NyTeM KOHTPOJILHBIX OTJIOBOB M Ha-
BefeHusA MOGBIBAOIIMX CYHOB B paioHbl OGHapyskeHHs PbIOBI. YiIOB 3aMo-
PaXMBAETCA B HEpa3[ellaHHOM BHJE C YaCTHUYHOH pa3feIKOH KpYyIHBIX
IK3IEMIUIAPOB M cpaercsa Ha TP wiM [OCTaBiAfAeTCA B NMOPT 0a3HPOBAHHA.
Pa3Besxa MosxkeT GbITh IePCHIEKTHBHON M OIe PATHBHOM.

YueGuo-npon3porctBenHoe cypHo YIIC tuma |, JlpusBanue”, Takoke
OTHOCHILEECA K BCIOMOTaTeNbHBIM TIPOMBICIIOBBIM CyHaM, OBOpYI0OBaHO
Ha Gaze BMPT tuma ,,JIpoMereii’” u npeaHasHayeHO A7 HPOH3BOACTBEHHOTO
o6yuenus kanpos QPII. CynHo oBecrieurBaeT 0B pbIObI TPAsIoM, BIPAGOTKY
MOPOXEHON NMPOLYKUMH, PBIGHOH MYKH M XHpa H3 OTXO/I0B IIPOH3IBOJCTBA.
AHanoruuHble 3aauM ¢ LENbI0 NOATOTOBKH Ka[poB pelliaeT y4eGHO-TpaHcnopT-
Hbl# pedpuxeparop YTP.

Kourpons 3a coGniomeHneM npaBun phIGONIOBCTBA M MOpeIUIaBaHHA
OCYLIECTBJIAKT MATPYNbHBIE CyJa, OXpaHy 3anacoB 0ObeKTOB BOJHOIO HpO-
MsIcnia — pr1Booxpanukie cyga POC.

B nocnepywumme ropst HUC OynmyTr co3pmaBatbesi Ha Gase cepHHHBIX
XOPOILIO 3aPeKQMEHIOBABIKX CeGA IOOBIBAILIMX CY/IOB. '

§ 3. Texsuveckuit HAN3OP 32 CyAaMH

Hapsopuas pmesrrensHocTh Perncrpa CCCP. OpranoM rocyaapcTBeHHOTO
TEXHHUECKOI'0 HA[30pa W KIacCHPUKAUMM TPaXIAHCKHX CYIOB B Hauleid
crpane smnserca Peructp CCCP. Ilo nopyyennio H or HMeHn CoBeTCKOrO
NPaBHUTENBCTBA HAH 10 HOPYICHHIO IPaBHTENBCTB ApYrux crpaH Pernctp CCCP
OCYUIECTB/ISIET B IMpefeax CBOed KOMIeTeHUUMH TeXHWUECKMH Ha3op 3a
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BBINOJIHEHHEM  TpeGOBaHHi MEXIYHApOOHBIX KOHBEHUMH, COIJIAIHEHHH
' JOTOBOPOB, B KOTOPBIX YUaCTBYeT Hamia crpaHa. Pernctp CCCP ycrasaBimm-
BaeT TexHMueckue TpeboBaHMA, obecneunBapoime YC/IOBHA 6e30MacHOro
" MNAaBaHMA CyOB B COOTBETCTBHH C HX HA3HAUCHHEM M Ha OCHOBaHMH W3M1a-
BaeMpIX Perncrpom IIpaBun knaccudpukanuy H NOCTPOMKH MOPCKHX CYHOB
(B panbHeiinieM WMeHyeMbIX B yueGHuke ITpaBunamu), HpaBun no xowm-
BeHMoHHOoMY oGopyHoBaHHI0 MOpCKHX cyfoB, [lpaBun o rpy3oBod Mapke
'MOpcKHX cyfioB, IlpaBwn Mo rpy30nONbEMHBIM YCTPOACTBAM MOPCKUX
cynoB, IIpaBai Mo NpeSOTBPAIEHHIO 3arPA3HEHHA C CYIOB (KOHCTPYKIMA
u obGopymosanue), Ilpasun obmepa MOPCKHX CYROB W [pYTHX MpaBul, a
TaKke GloyteTeiedl H3meHenuit H gononueHHi k [IpaBuiam, — OCymecTBIfeT
HAN30pHYI0 JIEATENIBHOCTh. B’ COOTBETCTBYIOHMIMX VACTAX IIpamm yuTeHbI
TeXHHYeCKHe TpeBoBaHMA MeXAyHapo[HOH KOHBEHIHH IO OXpaHe YelnoBe-
YecKoi XH3HH Ha Mope 1974 r. (COJIAC-74) n nporoxonos 1978 u 1983 rr.
K Heil, MeXyHapoqHO# KOHBEHUMH O Ipy30BOi mapke 1966 r., Mexmuy-
HapOJHbIX TPABHI NpeHyNpeX/eHHs CTONKHOBEHHs CynoB B mope 1972 r.
(MIAICC-72), Pernamenta papuoceasy 1959 r., Konpennun MOT-152
0 TexHHKe 0c30MacHOCTH H TMIHeHe TpyAa Ha moproBeix paBorax (mepe-
cMoTtpeHHoii B 1979 r.), MexXnyHaponHo#i KOHBEHUHH 110 NPENOTB PaLCHHIO
. 3arpA3HeHnA ¢ cypos 1973 r. u mpotokona 1978 r. k Hel (MAPIIOJI-73/78),
MexayHapogHOH KOHBEHIMH O TOATOTOBKE H [HIFIOMHPOBPAHHM MOPAKOB
u HeceHHMH Baxtsl 1978 r. IpensapuTensHO YYHTHLIBAIOTCH TPeGOBAaHHA NOKA
He paTHGHIMPOBaHHOA MeXyHaponsod KOHBeHIHH Mo GezonactocTn ppbo-
nosHbix cynoB 1977 r. (KBPC-77) u gp. MexnyHaponHoe COTpPYAHHIECTBO
Periictpa CCCP pa3BuBaeTcfl 10 C/IELYIOUIHM OCHOBHBIM HANIDABICHHAM:
TeXHHYECKOE COTPYAHHYECTBO C OpPraHaMM TEXHHYeCKOro Hafg30pa H KJac-
cuduxaund cynos (OTHK) coumanmucTHyeckHX CTpaH; TeXHHYECKOE COTpYN-
HHYECTBO- B paMKaxX MexXIyHapoiHO#i accomHauMM KiacCHHICAHORHBIX
obmects (MAKO), wienoM xotopoii Pernctp CCCP ctan B noa6pe 1969 r.,
IABYXCTOPOHHEE COTPYIHHUECTBO C HHOCTPAHHBIMH KIJIACCH(pHKANHOHHBIMH
OpraHaMH Ha OCHOBeé JOTOBOPOB O B3aHMHOM 3aMeELLCHHH IIPA OCYINECTBITe-
HMM Haj3opa; y4acThe B paboTe MeXIyHAPDOAHBIX NPaBHICIBCTBEHHBIX
K HeNpaBHTENbCTBEHHBIX OpraHujauui [ Hampumep, B pabore MexapanH-
TENbCTBEHHOM ' Mopckoit  opranwdammu  (MMO) — noaxomutere OOH] ;
YYaCTHE B MEXIYHAPOIHBIX HAYUHO-TEXHHIECKHX Me POTIDHATHAX IO BOTIPOCAM
CYROCTpOeHHA H De30MaCHOCTH MOpeN/IaBaHKA.

Pernctrp CCCP ocyluecTBnsieT TeXHHYeCKHH HA[i30p 32 CIIEAYIOMHMH
MOPCKHMH Cy[JaMH H CyfaMH BHYTpPEHHEro nnana'unn,'nopﬁle)xaumm €ro
TEXHMYECKOMY HafI30py B NOCTPOKEe H 3KCIUTyaTalyu: mcmxcnpcxm »
HATMBHEIMH, [TPE/IHAIHAUCHHEIMH 715 IEPEBO3KH TOPIOIHX ¥ JPYTHX OTACHBIX
rpy3oB; GykcHpamMu (He3aBHCHMO OT MOWIHOCTH INABHRIX JBHTaTenel
M. BAJIOBOH BMECTHMOCTH) ; CAMOXO/{HBIMH Cy[JAMH C [TTABHEIMH [IBHI3TeNAMA
MomHocTeio 55 kBr u Gonmee; cymamu BanoBoi BmecTHMOCTBIO 80 per. T
H Gonee. Persictp CCCP mpoM3BOIMT TeXHHYECKHH Haf30p 332 CyAOBBIMH
XONOAMWILHEIMH YCTAHOBKAMH C TOUKH 3peHHA 0e30NacHOCTH CYQoB, a 0O
3afiBKe CYHOBJIafie/Ibla — KJIACCHOHKAIHIO XONIOJHIPHBIX YCTaHOBOK Cy[Ha.
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Perncrp CCCP BHINONHAET Hag30p 33 CYNOBLIMH TPY30HOXLEMHBIMH YCTPO#H-
CTBaMH Ipy30nob¢MHOCTbIc 1 T M Gonee H O 0cOBOMY - COTITacOBaHHIO
MOXeT OCYLICCTBIIATL HAX30P 32 APYTHMH CyJaMH, YCTAHOBKAMH H YCTPOHCT-
BAaMH, HE YNOMAHYTEIME Bhillle. TeXHOIOTHYECKHE M CTICHMAIIEHAIE YCTPOIHCT-
BA PBIOOQJIOBHBIX Cy[OB, CYIOB CHEUHILHOrO HAa3HAYeHHA, TEXHHMYECKOTO
¢rora, KaGenbHEIX CyNOB He MOIIEXAT Hag3opy Perucrpa, 3a MckimioueHHeM
oGopynoBasus, nepewcIIeHHOTo B COOTBETCTBYoLMX vacTAX [Ipasun. Peructp
CCCP npousBouT TeXHHUECKHI HAR30D 33 KOHTeHHepaMH NpH H3TOTOBJICHHH
H JKCIUIyaTallud, PacCMaTpPHBA€T H COIJIaCOBBIBAaET HPOEKTHl CTaHIApTOB
H OPYTHX HOPMATHBHRIX JIOKYMEHTOB, CBA33HHLIX C €ro OeSTENLHOCTBIO,
MOXeT BHINIONIHATH 3KCIEPTH3bl H YYACTBOBATh B 3KCIIEPTH33aX HO TEXHH-
SeCKHM BONPOCAM, BXOAAIIMM B KPYT €ro AeSTeNbHOCTH, H3naeT Perucrpo-
BYI0 KHHTY MOPCKHKX CYHOB, B KOTOPOH COHEpaTCs OCHOBHEIE TeXHHUECKHE
DAHHBIE CYJIOB H CBEACHAR 06 UX KJIaCCHPHKALHH.

Hap3op 3a TexHHuECKHM COCTOSHHEM CYIIOB OCYIWIECTBISIOT HHCIIEKTOPHI
Pernctpa CCCP nocpeAcTBOM OCBHIACTENHCTBOBaHHMI: NepBOHAYANIEHOTO
(Wns BRDAYM COOTBETCTBYIOMIMX CBHIETENBCTB), NEPHONHUYECKHX (Mepe3
UeTRIpe rOfa i BO30GHOBICHHS COOTBETCTBYWIUMX CBHAETENBCTB), NPO-
MEXKYTOUHBIX (IUIf TONTBEPXKACHAA NEHCTBHA COOTBETCTBYIOINMX CBHHC-
TeIBCIB), €MErOfHBIX (HApPYXHOTO OCMOTP2) H, B HeOOGXOIMMBIX CIIy4asx
(upr aBapHH M T. N.), HONOJHHTENBHLIX. B UENAX COKPAIMEHHS NPOCTOA
CYHoB B NOPTY UIMPOKO MPAKTHKYETCA HellpepHBHOE KJIACCH(PHKAIHMOHHOE
OCBHIETENILCTBOBAHHE, NMPH KOTOpPOM BeCh 00bEM OCBHIETENLCTBOBAHMA
pa3nensiercd Ha MECKOJIbKO SACTHYHRIX OCBHIETENLCTBOBaHMH WO YKpyn-

HeHHBIM YACTAM (HapHMEp, OCBHIETE/IbCTBOBAHHE KOPNYCa, FPY30NOJBEM- -

HbIX YCTPO#CTB, IJIABHOM 3HePreTHYeCKO#l YCTAHOBKH H T. 1.) . Ha ocHoBarmy
OCBHMJETC/ILCTROBAHHA CY[THA €My INPHCBAHBACTCA KJIACC C ONpeNeIEEHBIM
chMBoJTIoM B Beipatorca Knaccudbuxammonsoe cBHAeTenscTBO B CBHIETENHCT-
BO O FOJHOCTH CysHa K wiapaHuw. Ileppoe CBHIETENBCTBO MONTBEPXAET
BrimonHenue TpeGoBannii [Ipasun, BTOpoe — BhINONHEHME TpeGoBaHHi Ilpa-
BWJI H MEXJIyHapOOHBIX KOHBeHInA. OGa nokyMeHTa BRIIAIOTCH Ha HeThIpe
ropa. IlpucBoende cynHy Kiracca 03HadaeT, 9TO CYAHO MOJIHOCTHIO WIA B CTe-
NeHH, DpH3HAHHOA PermcTpoM Rocrarowoi, yuonnersopxer TpeGOBAHKAM |
IIpasnn.

Knaccu ¢ynosB. OCHOBHOM CHMBON KIAcCa CyAMa, NOCTPOEHHOTO
no TlpaBmwnam u nop Hagsopom Perscrpa CCCP, coctoT M3 3Haka ® u
npocrannneuoro nepen, HaM 3Haka KM (s caMOXOOMBIX CYHOB) HIH
K (mna necamoxommnix cymos). Ecnu cymwo B uenoM nubo ero Kopmnyc,
m6o MexaHWgecKas ycTaHonka GhUIH mocTpoeHbi To [IpaBwiam u nop Hap-
30poM fpyroro, npusHanHoro Permcrpom CCCP nHOCTpaHBOro KmacCHpH-
KaUMOHHOTO OpraHa, a 3aTeM CygHy npucBoeH kmacc Perucrpa CCCP, T0
CHMBOJ KJ1acca cocToMT 13 3HakoB KM wmu K. Ecyin cynHo 1 ero Mexanmuyeckan
ycTaHORKa ObUIM MOCTpOeHB! Ge3 Hag3opa NpH3HaHHOTO PerucTpoM HHOCTpaH-
HOTo KJAacCH(pHMKAUMOHHOrO oOpraHa unM BooOme Oe3 Haj3opa KiacCH-
$MKaUMOHHOTO OpraHa a 3aTeM CyAHy HpucBauBaeTca xilacc Perucrpa
CCCP, 10 B cumBone knacca mpocraBysior 3Hak (KM) wm (K). B 3asm-
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CHMOCTH OT NPHMEHECHHOH KaTerOpHMH JIEROBLIX YCMIICHMil KOpIyca CyzHa,
yaoBneTsopatomX TpeGoBanuaM [IpaBwi, 32 OCHOBHEIM CHMBOJIOM KHacca
Cy/lHA CTAaBAT O[MH M3 3HAKOB KareropHil Jjielopbix yciwiemni: YJIA, VII,
N1, J12 uwnn J13 {13, u. I, 1aGn. 2.2, 3.2]. Bykcupam B 3aBHCHMOCTH OT
KATETrOpHH JIE[IOBOTO YCHJIEHHA K OCHOBHOMY CHMBOJYy KJiacca [oGamisior
OOMH M3 crnegyloumx 3HakoB: YJI, JI1 wm JI3. Ecml CYOHO YHOBICTBOPAET
tpeGopannim 4. V Ipasun ,,Jlenenne Ha oTcekH’, T0 K OCHOBHOMY CHMBOJY
Knacca NOGABIMIOT OMH M3 3HAKOB Jenenns Ha orcexu: (1], [2] wm [3] .
3HaK MOKa3BIBAET YKCIIO OTCEKOB, NIPY 33TOIUICHHWH KOTOPBIX CYHO NOJINHO
OCT4TBCA Ha IUTaBY B Y/IOBAECTBOPUTENBHOM COCTOSHMM PABHOBECHA. Y CyfiHa,
MpefIHA3HAYeHHOrO [UIA IUIABAHMA B OrPaHHYEHHOM pIHOHEe WITH ANs cMe-
LIaHHOro (peKa-Mope) IUIABZHMA M HOCTPOEHHOrO C IpAMEHEHHEM Mpelly-
cMoTpenHbix IHpaBunamu nsror it onpefesieHHOro paioOHa IUTaBaHHA,

33 OCHOBHBIM CHMBOJIOM KNacca NPOCTABJIAIOT OJHH M3 3H3KOB OT pAHHIeHHA
paitona nyrapanms: I, II, IICTT ww HI, KOTOpble aloT npaBo Ha: I — ceobon-
Hoe IUTaBaHHE B 33K PBITHIX MOPAX H yIalleHHe OT MecTa yBexama xo 200 M
B OTKPBITBIX MOPAX HPH PaCCTOAHMH MeXay Mectamy y6esxanua 1o 400 muns;
Il — wiaBanKe B rpaHHiax, yCTAaHOBJIEHHBIX PermcTpoM B KaXOOM cilydae,
B 3aKPBITEIX MOPAX H yjaneHye oT MecTa yGexiina 10 50 MUIb B OTKPBIThIX

" MODSIX ITPH [IOIYCTHMOM DAaCCTOAHHK MEXTY Mectamu yGexmua no 100 munb;
IICI1 — nnaBanMe B 3aKpBITHIX MOPAX C YA3JIeHHMEM OT MecTa yGexmua
mo 100 muns NpH [IONYCTHMOM PpacCTOAHMH MEXAY MeCTaMM yOexuina
no 200 mMum» M NIaBaHHe Ha BHYTPEHHHX BOJMbIX MYTAX, 3 TaKKEe IUIABaHHE
B OTKDBITHIX MOpPAX HAa BOJIHEHMH [0 6 GWUIOB C ymaneHHeM OT MecTa yOe-
XHIA Ko 50 MWL NPH OMYCTHMOM PacCTOAHHM MEX(Iy MecTaMH yGeXHiia
no 100 suns; I — npuGpexHoe, peliioBoe H MOPTOBOE IWIABAHHE B I'DaHH-
IaX, YyCTaHOBJIeHHbIX PerHcrpomM B kaxuoM ciywae. JUIA cymoB HeorpaHu-
YEHHOTO pPAHOHA IUIABAHMA K OCHOBHOMY CHMBOJNY KJ/acca 3HaK PpaHoHa
aBaiuA He noGasnsior. Ecny oGopysoBanse aBTOMAaTH3alMA CaMOXOJIHBIX
CyHOB yHoBneTBopAer TpeGopamuam u. XV THpapun ,,ABtomatH3aums”,
TO 332 OCHOBHRM CHMBOIIOM KJIACCa MPOCTABIANIT OHWH M3 3HAKOB ABTOMATH-
saqun Al, A2 win A3, osHavalowmx crnepywouiee: Al —~ CYAHO, 33 MCKIIO-
YEHHEM MACCaXKHPCKOro, HMeeT OOBeM aBTOMATH3AIHH MEXAHHYECKOM
YCTaHOBKH, obecrnieunBalonIvii ero sKcnayaraumio Ge3 BaxXThl B MAaUIHHHBIX
NOMEUIEHWAX M UEHTpalibHOM mnocty ympaBmenua (LIIY); A2 —cymio
HmeeT 00beM aBTOMATH3alHM MeEXaHWYeCKOH YCTaHOBKH, 00ecrieunBalouHi
€ro 3xcilyatanMio 6e3 BaXTel B MauMIMHHBIX TOMEIUEHHAX, HO C BaxTo#
B HITY; A3 — cynHO ¢ MON{HOCTbIO I/IaBHAIX MeXaHH3IMOB 1500 kBr ¥ Menee
MMEET COKPANICHABIA OObEM aBTOMATH3AUMH MEXaHMYECKOH YCTaHOBKH,
ofccneHBaOMMA JKCNNYaTaiHio Ge3 BaXThl B MAIMHHBIX TNOMEHICHHAX.
Ecniu Ha3HayeHWe Cy[Ha YAOBIETBOPAET COOTBETCTBYIOLIHM TpeGOBaHMAM
IIpaBHn, T0 K OCHOBHOMY CHMBOIY KJiacca NOGaBNAKT KPATKYIO CIHOBECHYIO
XapaKTePHCTHKY (accaXaipckoe, pyAoBO3 M T. I.). Y CyAHA C aTOMHO#
IHEPreTHYECKOH YCTaHOBKOH, yRoBIeTBOpAMNILero tpeGoBannam IlpaBun
u Mpasun xmaccupHKaumMu W NOCTPOMKH ATOMMBIX CYAOB, K OCHOBHOMY
CHMBOIY Kilacca 106ap/ifAioT 3HaK aTOMHOTO cymm%.



Hanpumep, xnacc cynna KM @ J12 m A2 pbIGONOBHOE O3HAYAET: KOpP-
Nyc ¥ MeXaHWYECKasA YCTAHOBKA PRIGONOBHOTO CyAHa NocTpoeHm no Ilpasm-
nam ¥ nof, mam3opom Permcipa CCCP (WiH nop Haa30poM YNOIHOMOYEH-
Horo Pernctpom CCCP HMHOCTPAHHOrO KJIaCCH(HKALKMOHHOIO OpraHa);
CYIHO WMeeT Np3aBO CAMOCTOATENIBHOIO IUIaBaHME B MenkoOMTOM paipe-
XEeHHOM JIbjly HEaPKTHYECKHX MOpel; Npr 3aTOINECHMH ORHOro moGOro
OTCeKa CYAHO OCTAacTCA Ha [UIaBY B YAORJICTBOPHTEIIBHOM COCTOSHHMH PaBHO-
BECHA; PAaHOH IUIABaHWA CyHHa He OTPaHHYeH; 06BEM ABTOMATHIALHH MEXa-
HHYECKOH YCTAaHOBKH CyfqHa oGecneumBaeT ero 3|<cm1yarau,mo 6e3 BaxTh
" B MAIIKHHBIX MOMELLEHHAX, HO ¢ BaxToil B IHITY.

Knaccrel Xonomunbusix ycramosok. B cnytwrx Oropo-
permnix B 4. XII Ilpasun ,Xonmomunsusie ycTaHoBKH”, i Ge3onacHoi

TaGauya 1.1. Conocrassienne 0GoInauennil B CHMBONAX KIIACCOB Perucrpa CCCP

KnaccudpukanmoHHbIH
HaumenoBaHue o Peructp JInokipa Tepmanckuit
CHMBONa Peructp CCCP (Benmko6puTaunn) JInoiip, (®PI)
Ocuosoft KM ® F<100A1 +vRIMC © |  <100A4 + <MC
cuMBON _
KM 100A1 + LMC 100A4 + MC
(KM) 100A1 + LMC i ' -
l(a-rempu) jeno- YIIA ' _ . _
BRIX yCRUICHHA yin Ice Class 1A Super E4
m Ice Class 1A E3
2 Ice Class 1B E2
3 Ice Class 1C E1l
Henense Ha o -
OTCEeKH - bd 1
B - |
Bl ' . -
Pajion mnasanus | Heorpammaen- : 100  3naKa Her
| ueiit (3HaKa Her)
CnoBecHute M
I | orps- K
IC1I HHYCHUS —
m w
ABToMaTIDaIA Al ~ UMS : AUT-h/24
A2 i -~ AUT-Z
A3 - ) -
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IKCIAyarauMH cynHa Perucrp Moxer 0o ocoGoMy NODYy4YeHHIO KIIACCH-
$KUMpOBaTL XONOAMWIBHbIE YCTAHOBKHM M HPHCBaMBaTh WIM BO30GHOBNATH
HX KJIACC, OCYIECTBJIAA TeXHHWYECKMH Hai3op 3a ycraHoBKamu. IIpu-
CBOGHHe WIH BO30GHOBIICHME KNacca YROCTOBepAETCH BHIJAYEH KJIACCH-
bHKaUMOHHOIO CBUJIETENBCTBA HAa XOJIOOMABHYI0 YCTaHOBKY. OCHOBHOMH
CHMBOJI KJlacca XOJIO[WIBHOH YCTaHOBKH, nocrpoemsiodn no Ilpasmnam M
nopi HapzopoM Perncrpa CCCP, coctomt M3 3maxos X @ , a H3roTOBAEH-
HOH MO NpPaBHIaM H IIOJ, HaJ30pOM [PYroro, MpH3HaHHOTO Perncipom
KNacCHOHKAIMOHHOIO OpraHa ¢ NOC/IeYIOWHM OCBHICTENECTBOBAHHEM
Perucrpa — u3 3haxa X. EcnM xonopMnbHad yCTaHOBKa NocTpoeHa Ge3 Han-

30pa NIPH3HAHHOIO PerncTpoM 'KiIacCHQMKAUMOHHOTO OpraHa WiIH' BooGiue
Ge3 Ham3opa KiacCHPHKAUMOHHOTO OpraHa, a 3aTeM el NPHCBaHBaeTCA

v

H OPYTRX KaacChEKaLMOHHBIX OPraHoOB HAR30pa”

opras Hag3opa
- Biopo Bepurac Iler Hopcke - AMepHKaNCKOoe Hransanckui
(Opaxmn) Bepurac Bwopo Cyno- Mopckoit
(Hoprerus) xopmcTBa Perucrp
1 3/3E
o} + ofe MOT T 1A1 +oRMV +Al@ + #100A -1.1
‘1 3/3E + hAMS
iy + s MOT 1AL HRMV Al + AMS 100As - 1.1 win
90As - 1.2
- 1A1 + MV Al + AMS
Ice Class 1A Super ICE-1A* O603nayenult Her . RG1*’
lce Class 1A ICE-1A [TpH COQTBETCTBHH - RG1
Ice Class 1B ICE-1B uHcKO-lIBEACKOR RG2
Ice Class 1C 1CE-1C KnaccuduKalH RG3
(O} CSA — o6ecne-
O yemme apapuit- - - ‘ -
HO# ocTolH-
BOCTH - — -
1A 9 — BeInonHeHue
TpeGopanmit
7 4 COJIAC-74 - - -
Deep sea " Deep sea 3naka Her NAV.LL
CnosecHure | Rr280, R9gq, CrnosecHble | Byxsemmnie
orpa- R45uT n OrpaHH- B iHdponsIic
HHYEHHUSA (ynanenue YeHHA ' OTpaHHYeHHA
B MWIAX) ‘
AUT EO si+ ACCU LA.Q-1X
— - ' ol ACC LA.Q:2
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xnacc Pervcrpa, To CHMBOJI Knacca cocTouT 13 3Haka (X). B cnyuasx, xorna
XONOJMIbHAA YCTAHOBKA HpPEAHASHAYEHa ANIA OXJIAXIOCHHA MM 3aMOPRXH-
BaHMA HPOAYKTOB HPOMBICIIA M OTBEY3deT COOTBETCTBYHOLIHM TpeGOBaHHAM
4. XII [Tpasun ,,.XonopunpEhie yCTAHOBKH, K OCHOBHOMY CHMBOJTY KJIacca
aobasnmoT 3Hak P. ,

Hanpumep, cumson knacca xonopunstoi ycranosxu BMPT txna ,,Jlyn-
KOBCKHiHl MepH[MaH’’, usroronjiennoil no Ilpasunam u nop Hagsopom Pe-
rucrpa CCCP, cniexyroimii: X @ P.

Bonee nonuele ceenenns o peArensuoctd Perucrpa CCCP moxaio nony-
uyTh B ,,O0UMX HOJIOKEHMAX O HAA30PHOR NeATensHocTh™ B B u. 1 ,,Knacen-
duxauun IIpapun.

Knaccuux aumoHHbIR
Hmueno;nlme
CHMBONA
Hurmon Kaiinam Tonmscxuit Bonrapexwit I'naBnan
Kuoxait (JInomnn)| Permcrp cynos| cynosoit Petuctp| umcnexums
- TPAaHCIOpTa
BHP
OcHonuoR NSk + MNS% #* KM KM » KM &
cumBon NS + MNS KM KM & KM %
- (KM) KM/ * JKM/ &
Kareropus - YLA YIIA ULA
NeIOBHIX Class 1A Super IS | YL yn UL
ycHeHR# Class 1A IS L1 ‘ N1 L1
Class 1B IS 12 : n2 L2
Class 1CIS L3 3 L3
Henenne - ¥l i [1]
HA OTCEKH - % ' % 7]
- 3
Paiton 3uaka Her - 3naxa Her 3Haka Het 3naxa Her
TUIABANKA . . I 1 I
Cneunansisie |11 | Pafionns IT | Paitonnt I
3HAKH — | ornwm0TCH | — | MnaBaHmRA -
: ITfl| ot PC HI| orosopenst I
AnToMeTRISIAN MO ] A? Al Al
- A2 A2




Ananornwmie Pernctpy CCCP xnaccuduxauHoHHbie OpraHal KaHTaJIH-
CTUYECKHMX CTPAaH He SHBIMIOTCA OpPraHaMH TOCY[AAPCTBEHHOrO 3HAYCHMA,
a BBIPaXAI0T MHTEPECHl CTPAXOBBIX 00uecTB. OpHEHTHPOBOYHOE COBOCTaBJIE-
HHe cumBoJioB kiaccoB Permcrpa CCCP m ppyrux KiaccHbHKAITHOHHBIX
OpraHoB NpeACTaBlIeHO B Tabu. 1.1. )

Jdonomumrensusil Han3op 3a cynamu. Hapsopxas pesrenmsHocts Peructpa
CCCP He 3aMeHsdAeT [eATENHHOCTH OPTaHOB TEXHUYECKOTO KOHTPONA CYHO-
BlaflensueB, cyfoBepdeit u 3aBopoB-Hirorosurened. Hapsop 3a cymamm
OCYIIECTBIIAIOT HHCHEKUMH Ge30MacCHOCTH MOpEIUIABaHMA M HOPTOBOTO
Hagaopa OPII, opraubl noXapHO# OXPpaHbi, CAHIMMICTAHIHMH, TEXHHYECKHE
HHcnek1My mpodcoio3a u CyaoBIajgeNel.

IMpodonxenue rabn. 1.1

OpraH Hagsopa

) Cynopenu:monJ Yexoctio- PyMBrHCKER Orocnapexuit Perucrg
H8A U KNaccH- | BauxHil Perucrp Perncrp cynos KHIP
duxammonnan | cyaoBoit cypos cynos
OpraHH3aus Perucrp
rae
DSRK KM *x KM RNR/CM + M/O | X100A1-%X-M1 * KSE +}MKS
DSRK KM KM RNR/CM + M/O . 90A-M2 KSE + MKS
DSRK (KM) (KM) | RNR/(CM) +M/O 90A-M KSE + MKS
Eis Arktis - G 60 ULA -
Eis Super YL G50 UL SPIS
Eis 1 L1 G 40 L1 118
Eis2 L2 G130 12 218
Eis 3 L3 G20,G10- L3 318
[ i @ % -
2 2 Q -
K] Bl Q Bl -
3naka Her | 3uaka Her 0 3naka Het -
I I 1 CS — npubpexaioe
1l m . 2 } 7 orpanuven- nnaBaHwe
- — -~ HEIX pafioHOB SWS — mnasanue
I 11 3 Ha enoxofiHoi
BOfiE
2 Al 2 AUT 1
J amt A2 } A AUT 2 UMA
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Jeatenprocts [NaBHOH TOCYRapCTBEHHOH MHCHEKUMH Ge30MaCHOCTH
MOpDEIUIABAHHA H nop'ronoro Hap3opa ®PIl Munpribxoza CCCP ([‘FPOPI)
HanpaBieHa Ha HpeHyTpeXicHHe aBapHiH H HapyuleHHH YCTaHOBIIEHHOIO
nopAka Ha dnore. MHCIeKUHA OCYIECTBIIACT KOHTPONb 32 BHINONHEHHEM
YcraBa cnyx6b1 Ha cypax ®PIL, 3a coGmopeHneM Konekca 'ropronoro Mope-
‘apanua CCCP, IlpaBmn texHuuecko# skcnnyaraumi ¢IoTa, 3aKOHOMA-
TEJIBCTB2, NPHKa30B ‘H anrpykuHﬁ MHuHpBIEX032, MEXAYHAa POIHBIX KOHBEH-
M M MEXIIpPaBHTENLCTBEHHBIX COIVIAIEHHA MO BoONpocaM Ge30macHOCTH
MOPSIUIaBAaHMA W puIGONOBCTBA. MIHCOEKIMA IPOM3BOIMT pacciiefioBaiue
0coBo TAXeNbIX aBapHii Ha ¢IOTe, BHIABAAET NPHUMHBI ABAPHH M NMII, BH-
HOBHBIX B aBaPHH, BE[IET IOCTOAHKEIH KOHTPAND 38 oGecnieueHneM Be30nacHoi
pabGotsl ¢rora Ha Npombicie, AAET 3aKIJIIOYEHME [0 BOMPOCY HA3HAYEHHMHA
JHI KOMaHHOTO COCTAaBa Ha JONKHOCTH. Boanoxennbie Ha TTPOU 3apaumn
BBMONHAITCA Yepe3 GacceMHOBBIE HHCIIEKIMHM H MX HHCIEKLUMM MO paioHam,
KAaMKWTaHOB MOPCKHX phIGHBIX MQPTOB.

Hapsop 3a cobmopelneM NpaBH MPOTHBOMOMXAPHOH 3JAIHTHI ocymect-
BIIfieT "MOPCKaA MNOXApHO-TeXHu4Yeckasa uHcnekuua mnopra. Ilpuw Hamsope
NpoBepsAIoTCcA coGIofieHHe IPOTHBONOXAPHOFO PEXHMA Ha CY[IHE, COCTOHHHKE
NpPOTHBONOXAPHOTO OBOPYNOBAaHMA H HHPEHTApsA, COOTBETICTBHE CYAOBOIO
P2CHHCaHHA N0 NOXAPHOH TPEBOTE HAJIMYHOMY -COCTaBY CYROBOTO 3KHIaxa
H T. n.> IIpp HCHPaBHOM NPOTHBONMOXAPHOM CAOCTOSHHH CYHHY BbIIACTCA
CBHIIETENHCTBO N0XKAPHOM OXPaHbI CPOKOM Ha OIIMH peHcC.

CaHMTapHO-3UHICMHOJIOTHYECKHH HAaJ[30p 32 CAHMTapHRIM COCTOSHHEM
CynMa B COOTBETCTBHH ¢ CaHHTapHBIMH MpaBHWIaMH 1 MopckHx cymos CCCP
BLINONHAECT CAHMTApHO-3IMACMHONIOTHYeckas craHuma. Iocne ycrpasenus
MMCILMXCA He[JOCTATKOB CyOHY BbIIACTCH Camnapnoe CBHNIETEJILCTBO
Ha IpaBo IU1aBaHHA CPOKOM Ha IyBa roAa.

Hap3zop 3a oGecnewenueM TexHHKH Ge3onacHOCTH " OXpaHBI rpyna ocy-
IMECTBIIAIOT TEXHHYECKHe MHCHeKIMH npodco3a. OHu NMpOBEpAOT HAJnyKe
H COCTOSIHWE NPEeNOXPaHHTENBHEIX H 33ILMTHBIX YCTPOHCTB, paGoTy OLITOBBIX
CHCTEM, 3HAHME M COOITIOZICHME IEHAMM HKHIIAXA npaBI TeXHHKH Ge3zonac-
HOCTH H 3aKOHOMATENsCTBA 06 OXpaHe TpyNa, MPHHHMAIOT YUACTHE B pacclie-
IOBAHHH NPHYMH IPOU3BOJCTBEHHOrO TPABMATH3MA.

He pexe opHoro pasa p [Ba ropa cyIoBjafieficly B JIMUE CHELHANBHOM
KOMHCCHH MPOH3BOJHT MHCIEKTOPCKHH OCMOTp, MO pe3yssTaraM KOTOpOro
[3eT OUEHKY TEXHHYeCKOTOo COCTOSHHA CydHa M paGoThl WICHOB 3KHIaXaA.
HenpepbIBHBIA Haf[30p 332 TEXHMYECKHM COCTOSIHHEM CY[Ma OCYILECTBIAET
CYROBaf aJJMHHHCTPAUMA.

Hanzop 3a ManoMepHLIME CyNaMH, Be nogra3opusiMu Perncrpy CCCP.
ManomepHbie Cyia MOPCKOTO M BHYTPEHHeTO IUTaBaHMA [B ToM wicre Gasu-
pyIolMecs Ha cyax-Hocutensx (6asax)], ue nopHamsopunie Perncrpy CCCP,
MOXPa3NeNA0T Ha CAMOXOAHBIe NanyOHble, HecaMOXOAHbIC NanyGHbIE, CAMO-
xomunie GecnmanyGHnie M wecamoxommsie Gecoanmy6ubre.. Cormacuo Iomoxe-
Huo 06 yuete, perHcTpaiHH, TEXHHUYECKOM HaJi30pe W Haj3ope 3a Gezomac-
HOCTHI0 INIaBaHMA ManoMepHbix cypoB, OPI1 CCCP n priGonoBeuxHX Koi-
X030B TEXHHYeCKHH HAA30p 33 3THMM CYHaAMH OCYLUECTBIIAIOT CyZOBJafesnel|
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H OpraHM3yemas UM MOCTOSAHHO HeHCTBYIOUIAS KOMHCCHA IO TeXHHYECKOMY
OCBHAETENIBCTBOBaHMIO cynoB. Hamsop 3a Ge3somnacHoCTbl0 IIIapaHMsA OCy-
IIECTBAAET CYHOBIIafielielf, 3 KOHTPOJb 33 OpraHH3aliHeH y4eTa, peTHCTpalHH,
TEXHHYECKOTO Haji30pa H Haji30pa 3a Ge30MacHOCTHIO MTABAHWA BO3NATAETCH
Ha OaccedHOBLHIe H paHoHHBIC rocpbiOdroTHHCHEeKIMA. ManmomepHnie cyna
YUMTBIBAIOTCH H PerHCTpAPYIOTCA B Cy[OBBIX KHHraX MOPCKHX pbiOHBIX
NOpTOB, M MM BbyiaeTca CyHOBOH. GwieT, ABNAOMIAICA CBHACTENBCTBOM
Ha TnpaBo TiaBaHma non I'ocymapctBendriM ¢rarom CCCP. Texnmdeckoe
OCBHJETENIBCTROBAHHE MAJIOMEPHBIX CY/IOB KOMMCCHSA TIPOM3BO/IUT €KETO/IHO
Hepe[l Ha%aloM HABHIAUMH M IPOMBIG/IA, a TAKOKe NOCIE OCTPOHKH H PeMOH-
ra. OcMOTpy mopiexaT Kopiyc, ABAraTeNnb, CYHOBhIE YCTPOHCTBA, Cy[OBbIE
cHcTeMbl H cHabxeHue cymna. [lo pesynbraraM ocMOTpa M JaHHBIX IOCTPOEY-
HbIX JIOKYMEHTOB KOMHMCCHA COCTaBjuieT.CBHICTENBCTBO O FOAHOCTH K IUIa-
BaHHIO, OfMH JK3EMIVIAP KOTOPOro XpaHUTCH Ha CynHe, a Ipyro#l — y cymo-
srnapensia. Kpome Cymosoro 6uiiera u CBHIETENHCTBA O FOAHOCTH K IUIa-
BAHHIO HAa CY[THO BBIJACTCH AKT OCBHMCTEJIbCTBOBAHHA PYNEBOrO, AKOPHOrO,
MIBAPTOBHOTO H GyiCHpHOro ycTpoiicTBa (Ha nmany6ubie cynd) . Manomepinie
nany6Hble Cyla MOPCKOIO ITaBaHMsi [OJDKHbI MMeTh CBHIIETENIBCTBO 1O
OCTOHMBOCTM M HapsoaHomy Gopry m HacraBneHwe mo coxpaHeHmio IUIa-
BYYeCTH H OCTOHUMBOCTH.

§4. 3nemem'u KOPITYCHBIX KOHCTPYKIMi:

Martepuant, npuMenisemile B CYROCTPOCHUH. Texuuueckuii mporpecc
n1060f OTPac/H MPOMBIILIEHHOCTH B IHAMMTENBHOH Mepe obycnoBnnBaeTcH
yClleXamMu B CO3/JaHHH W HCNONB3OBAHUK BBICOKOKAYECTBEHHBIX MATEPHATIOB,
ofnafaromuX - onpefeNieHHbIM KOMIUIEKCOM (H3HYECKHX, MeXAHHYeCKHX
M CHENMAIBHBIX CBOMCTB, U NMPOrPECCHBHON TEXHONOTHEH MX NPOH3BOHCTBA.
[powHOCTHBIE M HpyrHe CBONCTBA HNONHMEPHEIX MATEpHAaroB (IIacTMacce)
JIATIEKO He NOJIHOCTHIO OTBEYANT COBPEMEHHBIM TpeGOBaHHAM CyIOCTPOCHHH,
[03TOMY BO3MOXHOCTb 3aMeHbI METAJUIOB NOJMMEPAMH B CYHOCTPOCHHH
HOCHT HOCTATOYHO OIpaHHYeHHBIH XapakTep. TakMM 06p3a3oM, OCHOBHOE
NpHMEHEHHE [UIA KOPITYCHBIX KOHCTPYKLMHA B ﬁxmxcai'nuné ronpl, Kaxk M-
paHee, HaHKYT METAIUTHYCCKHE MATEPHaNbl, B TMEPBYIO oqepem. HA OCHOBE
xenesa (cramp). Cramb Cpeid OPYTHX METAINIOB OCTA€TCA: €AMHCTBEHHBIM
MaTepHaIOM, KOTOpbIH NpH aHAIOTHYHEIX 34TpaTax Ha MPOM3BONCTBO OG/a-
faeT wanbosiee MOAXOMAWMM COYETAHHEM (HIHUECKHX M MEXAHMYECKHX -
cBoiicts. Ilpy oTHOCHTENBHO HUIKHX TPeGOBAHMAX K Macce KOHCTPYKIHiH
HMCIOJIb3YIOT YTJIEPOANCTDIE CTANIH OGBICHOBEHHOTO KayecTBa Mapok BCr.3cn4,
BCr.3cn2, BCt.3xn2 ¥ ipyrHe C npepesoM TeKydecTi 235 MIla. JlernpoBaHue
B HeOOJNBUIMX KOJIHYECTBAX MApPraHIEM, MeEABI0 H KpeMHHMEM MHO3BOJMIIO
CO3[AaTh CEPHI0 HM3KOJIETHPOBAHHBIX CTaJIeH TOBBIIIEHHOH MPOYHOCTH: Map-
ranuesylo 09I'2, xpomoxpemuennkenemenucryio 10XCH], a rakxe Hepya-
BEIOIME CTanM: XpoMoHMKeneturanoByio 12X18HI0T u xpomonuxese-
anmfomuAneBylo 09X17H7101. Hawnywmia xoMinexkc GUIRKO-MeXaHHIeCKHX



CBOWCTB HH3KOJIETHPOBAHHBIX CTAJIEH JOCTUTHYT NPH MX MHK pOJieTH POBAHHH
HuoGneM. Monyyennasa takum nytem crans Mapku 15I'B ¢ mpepenom teky-
gecth 353 MIla ycreluHo mpHMeHsieTCA MpH MOCTpoiike cynoB. HauBsiciuen
NPOYHOCTBIO CpelM HH3KOJIETHPOBAHHBIX CTajied oOJajaeT CTajib MapKH
10XCH]] ¢ npepenom tekyuectn 392 MIla. Jina cynos, paGoTtalwommx B ycrio-
BHAX HH3KHMX TEMIepaTyp, pa3paloTaHa HM3KOJIETHPOBAHHAA CTaNb MapKH
10I'HB, MHK poJierHpOBaHHAsA HHOGHEM H AIIOMMHHEM.

IlpaBuna npenycMaTpuBalOT HMCHOJIB30BAHHE JUIA U3TOTOBJIEHHA I37ie-
MEHTOB KOHCTPYKIMHA KOPIYCa Cy[JHA CYHOCTPOMTENILHON CTAIH HOPMATLHOR
npouoctH Kateropuid A, B, ]l u E c npemenom texydectu 235 MHa, a Taxoxe
CTajiedl MOBBINIEHHON RPOYHOCTH ¢ Hpepenamm texydectu: 315 Mlla mwis ka-
Teropuit A32, 1132, E32; 355 MIla s kareropuii A36, 1136, E36; 390 Mlla
A xateropuit 1140, E40. -

JlononHuTtenbHble CBEAEHHA O CYJOCTPOMTENBHBIX MaTepHaiaX ! IIpebAB-
AAeMBbIX K HAM TpeGoBaHMAM MoxHO noiywsts B 4. 1I IlpaBun ,Kopmyc”
(n.14).

Hapyxuas obumBKka cymla Henpoxnuaemyio o6onodky Kopmryca cyjHa,
KOTOpas BMecTe C IOMJepXHBAIUMM ee HabopoMm oOpasyer Gopra, mHHIHE
H OKOHEYHOCTH Cy/IHa, Ha3bIBAIOT HAPYNHOU 00wuaKoi cyona. Jluctel Hapyx-
Ho# OOIMBKH pacnosaraoT /JIHHHOH CTOPOHOH BHOIIB KOpNyca CyAHa,
a MX KOPOTKHE CTOPOHBI COeIMHAIOT CTbiKamu, 0Gpa3ys psaxa. CoemmHenue
NpOAOBLHBIX PAXOB JIMCTOB OGIIMBKH HMEHYIOT Na30M , A DAL, JIACTOB B NIPO-
DONIBHOM HaIpaBJieHHH, UMEWILMX OBz Na3, — noAcom HAPYKHOI oOwuaKY
(pvc. 1.10). YuacTox mepexopa mOABOMHOM YACTH OT GOPTOB K AHMILY Ha3bl-
BRIOT CKYA0ii CYOHA, a IOAC HAaPY>XHOH OBMIMBKH B palloHe CKYJIbl — CKY10-
abiM noacom Hapywhou obwuexu. HapyxHyo oGIIHBKY, pacrolioXeHHYI0
Bpllile CKYNOBOI'O N0fCa, Ha3bIBalOT BOPTO60I, 2 HUXHIOK YacTh OBHIMBKH,
BKJINYAOIIYI0 JIMCTI CKYJIQBOTO MOfica, — OHuwesoli obuuekoii. Hosc
OGUMBKH, NPHMBIKAWIHE K OpyCKOBOMY KMIIO (MpPH OTCYTCTBHH TOpPH-
3JOHTANBHOFO KMIA), HMEHYIOT WNYHTOGbIM , 3 KPAliHHit IOAC HACTHIIA Hajly-
6b1 cynmHa, npHMbIKaomkd K BOPTOBOM HAapyXHOH OGUMBKe, — Naay6GHbIM
CTpuHzepom. YTOJNEHHBIE JIACTBI HAapyXHOH OOMIMBKH Cy[qHa B paiioHe
OEHCTBHA JE[I0BOH HArpy3KHM HAJBIBAIOT A€0086IM NOACOM HADYMMOU 06-
wueku. TonmMHA MOAChEB HAPYXHOH OGUMBKH, KPOMe JIEAOBOTO MOfACA,
K OKOHEYHOCTAM YMEHBILAETCA, a JICAOBOIO NOsACa yBeliHuMBaeTcA. Bmecre
¢ TeM B OTHEJBHBIX MeCTaxX OBIMBKA MOXET MUMeTh MECTHblE YTOJIUIEHHA.

Mepexphimas  cymma. Ilepexpbitve Ccynma — yyacTOK OGIIMBKH Wik
HACTUNR, NOJKpEIUICHYbIH HADOPOM M OTpaHHYCHHLIH OTNOPHBIM KOHTYPOM,

~ Ha KOTOpBIA onupaercs Habop. OnopHbBIM KOHTYPOM AHMIIEBBIX U ManyGHbIX
NepeKpHITHiA ABNIAIOTCA GOp1a M momnepeyHble nepeGOpKH, BOPTOBBIX Nepe-
KPhITHA — NonepedHble NepeGOpKH, NHMIMe H nanyOwmi. JUtMHA mnepeKpbITHA
PaBHa PACCTOSHHI0O MeX[y ABYMs IONEPEUYHbIMH NEpebOpKaMH HIM BBITO-
PONKaMH, BBICOTA [HHINEBBIX NEPEK PHITHA ONpefe/AeTcA BEPXHHMH KPOM-
KaMH CKYJIOBOIO IOSCA HApYXXHOH OOIIMBKM, GOPTOBBIX — PaCCTOAHH-
€M OT [HHLEBOIO NepeKphLiTMa [0 OmMxaiiueii nanyGm KA MEXKY
nanyGamu. ‘
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Puc. 1.10, Mupens1unavroyt TP ,,Kpscrani-2:

1 — pepruxansupiit kunb; 2 — rOpH3OHTANBHEIA KWIb;
3 — prumenoit ctpunrep; 4 — croiika dnopa (pebpo xect-
KOCTH) ; J — OAMMmeBofl mnoOAC HapyxHO# o6umeku; 6 —
comHo# npoMnuaempnt (uiop; 7 — HACTHR BTOPOrC [H3;
8 — cxynomoit noac HapyxmOii oBumBKM; 9 — KpsitHui
mexaygonupni  nuct; 10 - ckynosan xwmua; 11 — npo-
nonsHan GoproBas Ganka maGops; /2 — xuuua; I3 — pam-
Hbl witauroyT; 14 — Gopropoi nosic HapymHOit oGNMBKH;
15 — 6umcoman  kuunma; /6 — MOMIIMPCTPEUHBIA MOAC Ha-
pyxHoit o6umsxu; I7 — IIMPCTPeYHBIA NOAC HapyXHO#H
obumBkn; 18 — many6upiit crpunrep; 19 — macun Bepxmei
nany6st; 20 — mpomonsHaa nopnany6Haam Ganka naGopa;
21 — nonoo mnpomonnHoi nepeGopxu; 22 — Hactun mna-
ny6wm nepeGopox; 23 —6umc; 24 — croitxa nepeGopku;

25 — macTun muxnein nany6er; 26 — xapmuHre '



Kectkuit Inemert HaGopa Kopryca CyaMa, HpefHa3HAYCHHBIA A
BOCOPHATHSI TPOMONIBHBIX Y TOMEPEeYHBIX HArpy3oOK, HaseIBalwT Oaaxoi
nabopa xopnyca cyona. banicu Habopa NepeKpBITUA PACNONATAKOT I1apasiiesb-
HO CTOpPOH2M ONOPHOTO KOHTYpa. BakH, KOTOPbIx B NepeKpsITHH GollbiLie,; —
GaIKM [NIaBHOIO. HANpaBJieHHA, a nepne}mnxynnp}me MM GaTKH — mepe-
KPeCTHbIE .

Haactunoi uMMenywT YacTh oﬁummcn NepeK PLITHA, PACHTONOXEHHYH
MeXay ByMa GankaMu IJI2ZBHOTO' HAIPaBAeHMsi H IBYMSA NePeKPECTHBIMH
6anamu HabGopa.

linanroyTHbie pamer (cM. pHc. 1.10). Pamy, pacmnonoxeHHyIo 110 mepH-
METpY B IIOTIEPEYHOM CeYeHHHM KOPIIYC2 CY[HA M COCTOALIYIO M3 NOCIIeNOBa-
TEAIBHO COEJMHEHHBIX NPYr C fApyroM Ganok mnonepeynoro HaGopa guina,
LINAHrOYTOB M OMMCOB HAa3bIBAOT WMGH2OYTHOI DAMOI, a NMAHTOYTHYIO
paMy = MMJIENIEBOIO CeYCHHA — Mudendb-uunan2oytom. PaccTofiHHe Mexqly
IBYMSL COCCIHHMHM paMaMH — wnayua. lnaups no pnuHe cymHa MemfeTcx }

OcHOBHbI€ 3MleMeHTHI LINAHI'OYTHOW PaMbl Cile[lyIOLInE .

bumc — nonepeynaa Ganka nany6Horo nepekpbiTHA. OGBIKHOBEHHBIN
GMMC BBINONIHAIOT H3 CTAaNIbHOrO MPOGWIA, YCHIECHHBIH — H3 YCHJIEHHOTO .
cTansHOro npoduiasa, pamubli (GHMC yBelHYCHHBIX Pa3MepOB) — M3 CBapHO#
TaBpoBoi GankH. BuMc, HAYmHA o 6OpTa M MOXOMAIUMI TONbLKO [0 BhIpe3a
Ipy30BOT0 JII0KA WIM KADIMHICA Ha3bIBAIOT MOaybUMCOM, @ COBMAAIOIUMA
C MONEPCYHOH KPOMKOi BBIpE3a I'pPy30BOrO THOKA — KOHYEQbIM GUMCOM.
Konuepoit 6HMc OGbINHO BBIIIONHAOT B BUJE CBAPHOH TAaBpOBOH Ganku,
a noTy6HMC — B BHJIe CTAJIBHOTO NpoduiA.

Ilinanzoyr — nonepeunad Ganka GoproBoro nepekpwitua. Kak m Gumc,
OH MOXET ObITh OOLIKHOBEHNBIM, YCHIIEHHBIM M- pAMHBIM. BeTBh mmnasroyra,
NPOXONIAILYI0 B TPIOME, Ha3bIBAIOT TPIOMHLIM WINAH20YTOM , 3 B TBHHACKE —
TeundeynbiM. HINAHTOYT, yCTAHABJIMBAEMBIH MLy OCHOBHBIMH LUTIAHTOYTa-
MH, HMEHYIOT NPOMENYTOUHbIM, 3 YCTAHABIIHBACMBIH B pafioHe OKOHe'lHOC'l‘eH
cyna nop sexotropsiM yrnoM K I — nosopornbim.

bumcosan Knuya — MMcTOBan petanb (vaue 'rpeyroanou cbopmx)
coeaMHAIIAas GHMC CO LIMAHTOYTOM.

Paop — nonepevHas CBA3bL JHALEBOro HEPeKpbITHA CyaHa B BHIE JIMCTOB
C MOMKPEIUIACIIAM HaGOpPOM — CIUIOLIHOTO ¢hiopa, KOTOPHIA MOXeT GbITh
HENPOHHIAEMBIM, PA3/IETIAIONINM JIBOMHOE JHO HA HelPOHHILAEMOE OTCEKH,
H NPOHHMIAEMbIM, HMEIOIHM OBAILHBIE WIH KPYTJIble BBHIpe3bl —J1a3bl, HIH
B BHJI¢ NONEPEYHBIX GAIOK, HAYIUMX H3HYTPH 1O HapYXHOH OoGIIMBKe JIHAIA
H CHM3y HaCTHJIa BTOPOTO [Ha, CoepHHEHMbiX y GoproB Gpakeramu, — Gpa-
KeTHoro ¢nopa. Ilpu oTCYyTCTBHM y cynHa NBOHHOTO AHa GJIOP MOXET ObITH
BBITOJIHEH B BHJAE CBapHOH TaBpOBOH Bankw. :

Bpaxera — nucroBas netanb NpAMOYTONBHOH WIH ‘GIH3KOA K HPAMO-
yronpHoi GopMbI, TNpefHa3HAVYEHHAaH A CoefjHHeHMA HaGopa Kkopiryca
CYIHa M IPHCOCIIHUEHHA ¢T0 K 0BImMBKeE HNH HACTWIY CyAHa.

Cxynoean Kxuya — ACT TpeyroibHOM WM GNM3IKOH K TPeyrONLHOM
¢$hopMbI, MOXET GbITE C OTOTHYTOH KPOMKON KM IC IPHBAPEHHBIM MOACKOM.
IIpn orcyTcTBHM BTOPOTO fiHA CKYJI0Bas KHHIIA COSIMHAET NNARTOYT C $IIOpoM
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WM KpaHHeH HHHINEBOH. MPOJONBHOH ﬁanKou 6o KpaiiHHe [HHNICBBIE
HpOXOINBHBIE GAIKH C HHKHHMH GOPTOBRIMM NMPOAONBHEIMH GLIKAMH Cy/iHa.
TIpu HanWuM BTOPOTO [IHA OHA COEHMHAET LMIAHIOYT ¢ KPaHHMM MeXqy-
JOHMEIM JIACTOM — FOPH3OHTAJIbHBIM WIH HAKJIOHHBIM JIMCTOM HAacTHNA
BTOPOTO [iHa Cy/iHa, IPHMBIK3IONIMM K €I0 HapyXHO# ofnmBKe.

Npononkheic cBA31 HaGopa Kopryca cynHa (cm. puc. 1.10). K npo-
HONBHBIM CBA3AM HaGopa KOPNYca OTHOCAT CTPHHIEPhI, KAPIHHICHI, KHIIH,
npofionsHeie Gajiku HaBopa.

Crpunzep — ycwiieHHaa . ITpOHOJIbHAs Ganka HaGopa Kopnyca B pauone
GOPTOBOTO WM [HHIIEBOTO NePeKpHITHA. JIHMIEBOH CTPHHTED YCTaHABIIA-
Bator nepnenpucynspuo k OIT cynHa WK HOPMAITBHO K HAPYXHO# [HMLIEBOH
obumBKe Cy/Ha, GOPTOBONA — NEPUEHAMKYIAPHO WIH IO/ HEKOTOPBIM YIJIOM
K GoproBoil HapyXHOl o6IMBKe CynHA. JIHHINEBOH CTPHHTEP ymeuuuem{on
BBICOTBI, PACHOMOXEHHBIA MEXNY OCHOBHBIMHM CIPHHIEPAMH IO HApyXHOR
OHUINEBOH OOIIMBKE WIH NOJ HACTHIOM BTOPOTO [HA CYy[OHa, HAa3bIBaloT
noaycIpunzepom, a CTPHHIEp YMEHbLIEHHOH BBICOTHI ¥ HeGonbiiol npors-
JKEHHOCTH, CIy)XALHH JUIA PpaclpefefiCHHA JIOKaJIbHBIX Harpy3oK, MPWIO-
MEHHBIX K KOPHYCY CY/IHA, — PAIHOCAUJUM CTPUKZEPOM. :

Kapaunzc — ycunennas npoponpHas 6Ganka nany6Horo nepeprmm.

Kuav cyona — npoponbHas Ganka wid GajKH, WIK MORC HAPYXHOH 06-
IWMBKH CyaHa, Haxopsamueca B Il nubo npocthpaomuecs CHMMETPHYHO
3TO# MJIOCKOCTH B paiioHe AHMUIA K CIlyXamnKe A oBecneueHus IPOYHOCTH
Kophyca CydHa. BepTukavnblii Kuab — BEePTHKANIbHBIA [HUILEBOH CTPHHIED
B I, npoxopsAwMii o Bce#t OJIHHe WIH 9acTH WIHHBI cyaHa. TynueabvHuii
Kiab COCTOHMT H3 [ABYX CBA3AHHBIX BEPTHKANBHRIX 6ajl0K, PacHOMOMEHHBIX
papom cummerpuaHO I cynmna. Fopu3oHTanbHbIA cpenuMit flofAC JHUIEBOA
HapyXHOH OBIIMBKH, ycTaHOBNeHHbIA cummerpuuso Il cynMa, Hasmsaior
. 20pU3ONTAAbHLIM KUAem, 3 KWIb B BHHE HAPYXHOMH IIPOAOIBHOR THHLIEBOH
cBA3H 3 Gpyca WIH HECKOIBKHX NONOC, MPOXOAAlLmi MexAy GopLITeBHEM
. H 3aXTEpUITEBHEM 110 BCEH [JIMHE Cy/IHa, — BPYCKOGbIM,

Banku Habopa Kopilyca, CymHa, pacHofioxeHHble BJIONb Cy[Ha M IOK-
KpelUIAIoHHe HapyXHyo oOumIHBKY fHMnia, Gopra, HacTWI nanyGel MM
WaTdhopMBI, HACTHN BTOPOTO HA, UMEHYIOT NPodoabHoli OHuujeaoil, npo-
"OonbHoli bopTO6Ol, NPOdoAbHOIL nodnaaybuol Garkamu cydHa W npodoab-
Holl 6aaxol nacTuna 8TOPO20 OHA COOTBETCTBEHHO.

Pebpo B Bupe npodunbHOTO 3neMeHTa, MOAK peIlIsoilee JIHCT OGIIMBKH,
Hactuna Wik Ganky Habopa xoprnyca cy/iHa COCTaBHOTO npoduis u oGecneyn-
Balolee MECTHYI0 JKECTKOCTh, HA3HIBAIOT PeGPOM WeCTKOCTU KOpRyca cyoxa,
a2 KOHCTPYKIMIO, OKaHMIIAIWYI0 BhIpe3 B nanyGe, mwiardopme, mioniapxe,
nepeBopke, monynepebopke, BHIFOpOAKe, HaCTHIIE BTOpOro [Ha M Goprax
CynMa, — KOMUN2COM.

MepeGopkn kopmyca cymua. [lepebopka — 310 BEPTHKQIbHAK CTEHKa
M3 THCTOB ¢ HaGopoM, paszendonias BHY TPEHHIOW YACTh KOPIyca Ha OTCEKH
N4 OrpaHuvMBatomasi HafacTpodku W pyOGkmu. B alapucumocTs oT pacmono-
XeHMs W HazHaveHMs NepeGopka Moxer GbiTh MOMEpPevHOR H NMPOAOALHOM,
HEeITPOHHNAEMONH M NPOHHMIAEMOMA, TMABHOH, (OPIHKOBOH H AXTEpNHKOBOM,



nonynepeﬁoplcoi'f, ot16oiHON NepeGOPKOH, BBHITOPOMKON, OrHeCTORKOM
nepeGopkoit. IlepeGopka, ycTaHOBNEHHAA B MNONEPEYHOM HaNpaB/ICHHH
CYJHa, CUMTAETCS MOMepeYHoii, B NMPOTOIBHOM HANPARJICHMH — NPOOOALHOI.
[epeBopky, KOTOpadA B 3KCINYaTalHH WIH aBaPHHHBIX CIYYasdX, MpelycMOT-
PEHHBIX PacyeToM, SABIACTCH HEMPOHHIAEMOH, HMEHYIOT HenpoHuydaeMoil,
a K KOTOpOIi He MpeqBABNAETCA TPeGOBAHUA HEIPOHHLIAEMOCTH — NPOHUYde-
Moii nepebopxoii kopnyca cyona. Henponunaemyio nonepeutyio nepeGopky,
KOTOpast JOXOOMT A0 manyOml nepeGopok, mpocTHpaetcdA oT Gopra o Gopra
M JIEJTUT CY/IHO Ha OTCEKH, 0becneBaOIUME €r0 HEMOTOMIAEMOCTb, Ha3hIBAIOT
214810l nonepeynoil nepebopxoli Kopnyca CYORa, 3 aHAJIOTHYHYI0 IIPOOONb-
Hylo nepeGopKy, npoctHpalowylocsa Ha Gonblied YaCTH FJIHHBI CyHa N YYacT-
Byloiy1o B oBecriedetinu ero obuieit NPoNONLHONH NPOYHOCTH, — 2A428HOU NPo-
00abHol nepebopxoii kopnyca cyona. HempoHkuaeMsle nonepeuvnbie nepeGop-
KM Kophyca CyfHa, oTaensiiomye GopnHK H aXTeplHK OT OCTAIbHBIX IOMe-
IMeHMiA, — COOTBETCTBEHHO fopnuxoeas (TapanHaA) M axTepnuxoeas nepe-
Gopxu. TepeGopky Kopryca Cy[Ha, NPOXOUMlyl0 He MO BCEH UIHHE HITH
HIMpHHE, WIH BBICOTE OTCEKa, HMEHYIOT noaynepebopioii. IlepeGopka ¢ Bhi-
pe3aMH, yCTaHaB/IMBaeMasd BHYTPH HMHCTEPH [/1f YMEHbIIEHHA AHHAMHYECKOH
HATPY3KH OT TNepeMEIleHHA XHIKOCTH, — 0TOolHaR nepebopkd. BepruKainb-
HYI0 HWIH HaKJIOHHYIO CTEHKY ¢ HaBopom #H 6e3 Hero, pasfieIAIONLY10 MOME -
MEHHA BHYTPH OTCeKa CYHJHA, Ha3bBAOT a8si2opodioii. Ecnu nepeBopia
BMECTe C H30NANMEH BbIIEPXWBAacT HeHCTBHE IUIAMEHM M He [OMyCKaer
3HAMMTENILHOTO NMOBLHILICHHA TEMTEPAaTyphl MO APYTYI0 CTOpPoHy nepeBopkwm;
TO 3TO O2HecTolixan nepebopxa kopnyca cyowa. BeprakanpHylo 6Ganky
Habopa Kopmyca Cy[Ha COCTABHOTO WIH KaTaHOro mpodunsd, BXONAliywo
B cocTap Habopa NMepeBOPKH, MMEHYIT CTOiiKOli nepeGopKU CYOHd, a YCH-
JieHHYy10 CTOHKY nepeGopku — pamnoii croiixoii. CTOAKY YBETHYCHHBIX
Pa3MepoB, YCTAHOBJIEHHYI Hali BEPTHKAILHBIM KHWIEM HIH OHHILEBLIM
CTPHHIEPOM, IIOJ KOTOPEIM pAaCHONaralT KHIbGIIOKH MNpH . NOCTAHOBKE
CyiHA B [OK, Ha3bIBAT OOKO8OH CTOlix0ii nepebopru. T'opH3OHTaNbHYI0
Ganky nepeGopok BHINONHAKT M3 COOTABHOTO WIH KaTaHOro mpoduns.
YewienHyo ropusonTansHyio 6anky nepeGopku, COCTOAMYIO U3 JTHCTA C HOA-
KpeImouHM HaGopoM, HMMEHYIOT 20pU3OHTAAbHOU pamoll nepebopku.
\

§ 5. [TpousocTs KOpHyca CyHa

O6ume ceenennn. B o6uieM cnyvae Ha Kopnyc Cy[iHa JeHCTBYIOT CHIIBI
TAXECTH, THAPOCTATHYECKHE H THAPOAHHAMHYECKHE CHJIBI, CHJIBI MHEDUMH,
BHOpaUMORHbIE HATDY3KH, YCHIMA B3aHMOJCHCTBMA KOpIyca CyAHa CO
MBIOM, YCHIHA, BOSHMKAIOWME OT HaBAJIA NpH HIBAPTOBOUHBIX ONEPANHSAX
B MOpe, HM3KHe TeMIIepaTypsl, YAaphl KODNyca O BCTPeYHylo BONHYy (cre-
MHHT), 0COGEHHO B CHyYaAX OrC/IEHMA HOCOBOH OKOHEUHOCTH, NIOCHIE BXOM3
B BOJly KOTOPOH NPOMCXOOMT pe3Koe YBeJIHYeHHMe THAPOAMHAMMYECKHX
YCHIMH, BBI3BIBAIOLIMX TPOTHG CyIHA, & NMOCNE NPEKPAleHKs OEHCTBHA —
’Bufipmuno xopnyca HT.I.
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IIpu NpoeKTHPOBaHHH -CYZIOB TPOYHbIE pa3Mephnl. KOpIllyca Cy[Ha ompe-
[EeNAIT B COOTBETCTBHH ¢ TpeGopanuamMu IIpasun 1 BpeMeHubIX HOpM NpoY-
HocTH Mopexkux cypos Permcrpa CCCP. 31 HOpPMATHBHBIE HOKYMEHTHI
[ONYCKAIOT ollpefielieHHe NPOUHBIX Pa3MepOB KOPIyca H € MOMOIIbIO IPAMBIX
PacyeToB. ‘ :

Ipowocts Kopryca np obieM ero fedopMupoBanun HasniBaloT 00Weil
NPOYHOCTOI0 CYONA, TIPOYHOCTD OTHENIBHEIX ero KOHCTpYKImH (6opTa, nanyos1,
OHHUIA, NepeGOPKH H T. 1.) IPH MX MECTHOM [ehOPMHPOBAHHH — MECTHOI
npourocrsio. C No3uIuA oOlell NPOYHOCTH CYAHO pPacCMATPHBAKT Kak
HYCTOTEJlyI0 COCTaBHYI0 GanKy, MMeIolLylo NIepeMeRHbIe [0 UIMHE nolepey-
Hble CEYEHHMA M MperepheBaioulylo B obuwem ciyyae nedpopmanud u3ruba B
TOPH30HTAJIBHON H BEPTHKAILHOM IUIOCKOCTAX, HedOpManKH CIBHIa U KpYyye-
Hus. Jlepopmanuio Kopryca CynHa B BepTHKAIILHOR TPOJOJIBHOH IUIOCKOCTH
TIPHHATO Ha3pIBaTh OOWUM NPOOOAbHLIM U32uboM, 2 IPOTHOCTh NpH O6nIEM
HPOAONBLHOM H3rube — obwyell NpoO0AbKOI NPOYROCTDIO.

B cooTBeTCTBHH C TpeGOBaHMAMU BpeMeHHBIX HOPM POUHOCTH MOPCKHX
CYROB NPOYHOCTh KOPMyca CyfHa NPOBEPHIOT IO [ONYCKAEMBIM HaNpAXeHH-
AIM K 1O NpefenbHOMY COCTOAHHIO. B mepBoM cilyyae BBIABIAIOT cHOCOOHOCTD
KOpIyca CyfgHa COHpPOTHBIATBCA MNEACTBYIOUIMM B IIpouecceé HOPMANIBHOH
IKCIUlyaTaluy CHIAM, BO BTOPOM — CIIOCOGHOCTb CONPOTHBNATLCA KPaTKO-
BPeMEHHBIM Ileperpy3KaM.

Cornacho Teopud H3aruGa Gasiox, paccMOTpeHHO#H B Kypce ,,ConmpoTHB-
NeHHe MATEepHANoR’’, HOPMANbHbIC HaNpAKCHKA TPH MIrube MOXMO onperie-
JIHTH 110 hopMyIte

o :MuarziYJHO =MH31‘</WHO’ . (1-1),

e M ., — H3rubaIMii MOMEHT B PacCYMTHIBAEMOM MONEPEYHOM CEeYeHHH
xopnyca cypHa (banku), kH-Mm; z; —oTrcrosumue ueHrpa tskectw (IIT)
i CBAI3H NONEPeYHOTO CeYeHHA KOpIlyca Cy/iHa OT ero HeHTPabHOH OCH
(HO), M; Jyo — TNaBHBIA UEHTPUIBHBIA MOMEHT uﬂeApunﬂ HOMEPEYHOTo
ceueHMsl Kopiyca cyfaHa otHocutensHo HO cevenus, M*; Wyo — MOMeEHT
COTPOTHBJIEHHSA MONEPETHOro CeYeHus KOpIyca cyfiHa oTHocuTensHo HO, M°.

Ha criokoiiHOH BOfe CY[HO HaXOJMTCHA B COCTOSIHMM - PABHOBECHA MOM
BO3JEHCTBHEM CHIT TAXECTH M Noamepxanuf. OIHAKO MHTEHCUBHOCThL pacIipe-
[eJleHus ITHX CHII 110 JJIMHE Cy[THa HEe OAHHAKOBA, M IIPH HX CIIOXKEHHH MOy -
YaeTCA IMI0pa HArpy3IKH, AEHCTBYIOLIEH HA CYAHO KakK Ha BasKy CHOXHOIO
nonepeyHoro ceyeHus. OyeBHAHO, UTO €cH B CpelHeiH YacTH CymHa HaGnjo-
HaeTcA HM3OBITOK CHNT TIOOJIEPXAHHA, 2 B OKOHEYHOCTAX — CHJI THXKECTH, TO
HaOniomaeTcA Neperu6 cynHa, B nanyGe BOIMMKAIOT HAaNPSKERUA PACTSOKEHHSA,
B JIHULLE — CXATHA. IIpH M3MEHEHUH COOTHOILIEHHS CHIT TAXECTH U MOMIePXa-
HUA Ha€imopaercsa mporuG CynmHa, XapaKTep Hampsxewuii MeHsercs. Ha son-
HEHUH TPOMGXOIHT U3MEHEHME SMIOPH CWJI MOUIEPXKAHMA 32 CYCT HIMEHEHHA
pa3mepoB H GopMbI CMOYCHHOH (MOABOMHOH) MOBEPXHOCTH cyfdHa. Tak,
Ha BeplUMHE BOJIHBl 3HaYeHHEe CHIIBI MOMJEPXAHHA B CpeHEH YaCTH Cy[Ha
CYIECTBEHHO BO3PACTaeT, B OKOHETHOCTAX — YMEHLINACTCH M HaGniopaercs

47



Y

neperu6 CyjHa, Ha MOMIOIIBe BOMHBI — nporu6 (puc. 1.11). Cymmupys u3-
rubarorHe MOMEHTHI U Nlepepe3bIBaioIHe CHIIKL HA THXOH BONE H Ha BOJIHEHHH
NONYYAl0T pacyeTHble 3HaYeHMS CTaTHYECKOH IepepespIBatomedl cunbl O H
urnGapiiero MomeHTa M, ... OueBHpHO, uTO0 HAMGONBIIHE HOPMANILHBIE
HaNpAXeHUA NIPH [POJONbHOM H3THOE BO3HHKAIOT B CPEIHEH MACTH Kopnyca
B paitoHax many6s! (0,) H gauma (0 ), a B OKOHEYHOCTAX H B pajioHe Batep-
JIMHHK OHM 3HAUMTENIbHO Menbile. MMeHHO B HauGoNee HaNpsXeHHbIX KOHCT-
PYKIMAX H MOTYT NpOM3OMTH pa3pylueHus. MeTomuia pacvera My, u O
npaBorurcs B [Ipasunax ¥ BpeMeHHBIX HOpPMaX MPOYHOCTH MOPCKHX CYJIOB. .

Kak BumHo u3 dopmynsr (1.1), HanGosblmie HOPMaNbHBIE HAllPAKEHHS
BO3HAKAIOT B CBA3IAX Koplyca, HauGonee ypasieHHnix or HO nomepevnoro
ceuenusa. B nomepeuHoe ceyeHne KOpIMyca CylHa BXOMAT GOpTOBask M JHHMINE-
Bas OOHNMBKH, HacTwibl nany6, mmarbopM M BTOPOTO HAa, NMPOJOJIbHBIE
CBA3M KOpNyca CynHa, ofpadys monepeuHoe cedeHHe NycToTenoi Gamicw,
Ha3bIBAEMON 3KGUEAAEHTHOIM Opycom. UToGBI mMoNepeuHble CEYEHHS MpoO-
FONBHBIX CBA3€M, HAYINHKX He 10 BCEH [UIHHE CyAHa (KOMMHICOB, Kap/IHHICOB,
HAJICTPOEK H T. IL.), MO GBITh BIJTIOUEHEI B COCTAB 3KBHBaIEHTHOTO fipyca
ong yBenuYeHHS Wyo M yMeHbIICHUS 0 [ cMm. q;opmyny (1.1)], osm gom¥KHEI
YIOBJIETBODATh PANY YCIOBHHA, PpErTAMEHTHPYEMBIX COOTBETCTBYIOLHMM
HOPMATHBHBIMH IOKYMEHTaMH.

Hacrwnsr nany6, miardopm u Broporo aHa, obumBsxa pauMma K Gopra
NP BO3HHKHOBEHHM HaNpseHWH cXaTua (upr W3ruGe) MOryT NMoTepATh

a) Pacmm«cnue

8 |
—_— 3
" \\\/’/F \/ /(—
\\\_4 )é
9 — L7
- Emamue —— ]

\ .. /
— —_ ﬂacmmneuue —_ ‘
— %

T T Y
BN

!
Puc. 1.11, U3ruG cynua Ha BOAHEHUH:

a — na BepwmHe Bonmbi; O — Ma crokoiHOM Bope; € — HA TO-
mowne wonuwm; 1, 2, 3 — BaTepmMMMM CymHMa Ma BeplumHe BOMMBI, M3
CHOKO#HOA BORe # HA NOAOLIBE BOHM! COOTB ETCTR CHHO
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YCTOMUMBOCTE. JTO MpPOM3OHAET TOTAA, KOr[a HAIpSXKEHUA CXKATHUSA, BBIMMC-
JieHHple Ge3 ydYeTa MOTepH YCTOWUMBOCTH, OKaXyTcA GOJbllle KPHUTHYECKHX
HanpsDKeHWd, TNOJYYEHHBIX IIPH pacyeTe Ha YCTOMMMBOCTh YMOMAHYTBHIX
cBsseil. B pe3ynpTaTe IUIaCTHHBI HACTHIIOB, rmarqmpM WM OGIIMBKH BbI-
My4aTCA M HE CMOTYT BOCIPUHMMATb [POMOIBHBIX YCHIIMiA, MPeBBIIIAIOLIUX
YCHWIHA NOTEPH YCTOHUHMBOCTH. DTy HOMOJIHMTEIIBHYIO YaCTh HAI'Py3KH BOCIIDH-
MyT MpPOOOJIbHBbIE CBA3M, HE MOTEPABIUHE YCTOHUMBOCTh (KAPIIMHICHI, CTPHH-
repbl, NpojIoJibHble GalkM HaGopa KOpHyca), HANpPSKEHUA B HUX YBellM-
vatcsi. B cBA3M ¢ 3THM BCe MpOOOIIbHbIE CBA3H, BKIIIOYdEMbIE B COCTAB IKBH-
BaJIeHTHOTO Opyca, paspenswT Ha ruGkHe CBA3M, KOTOPblE MOI'YT NMOTEPATH
YCTOHUMBOCTD, H XKeCTKHe, He Tepsowne ycToiuBocTH. K wecrium ceazam
OTHOCAT BCe NpPOHOJIbHbIE Ganku HaGopa ¢ MPUCOEIMHEHHBIMH K HUM IT0ficKa-
MM (IpUMBIKAIOLIMMHM CNleBa W CNpaBa y4aCTKaMM INAacTMH nmpuHe# 0,25
pasMepa KOPOTKOH CTOPOHBI ONOPHOTO KOHTypa miacTHHsl). K eubrum
€8A34M OTHOCAT BCE IVIaCTHHBI (HACTHIIBI, HAPYXHYI0 OGILMBKY) 32 BBIYETOM
IPUCOeAMHEHHBIX MOACKOB XECTKHX CBSA3EH.

PacueT HOPMABHBIX HAanpsOKEHMH OCHOBAH Ha NpHMHLMIE IIOCIENOBA-
TeJIbHBIX NpHONIHKeHHA. B nepsoM npubnuxeHHH onpepenfwt Wy miA
BCell IUIOIIANM CeYeHMA IKBUBAJEHTHOro Gpyca, 3ateM no dopmyne (1.1)
PacCUMTBIBAIOT HAMpPSDKEHHs CXKATHA O, M CPABHHBAIOT MX C HOIYCKaeMbIMH
HAIPAXKEHUAMH Ha YCTOMUMBOCTh [JIA COOTBETCTBYIOLUMX CXKATBIX IUIACTHH
[6y]. Ecnu o > [0,], BbmOnHAT pacyeT IKBHBAIEHTHOrO Opyca
BO BTOpOM MNpUBIMXEHMH: BCe CBA3M, TepAKILUHE YCTOHUMBOCTb, BBOOAT
B JKBMBAJIeHTHbIH Opyc C yMeHBHIEHHOH IUIOLIAMbI0 IIONEPEYHOIO CeUYeHHA
(TIpOM3BOAAT PedyLUHPOBaHHE ) , UTO MPHBOSKT K H3MEHEHHIO TeOMETPHYECKHMX
XapaKTepHCTHK 5SKBHMBAJICHTHOTO &pyca H COOTBETCTBEHHO HOPMAJIbHBIX
HarpskeHHH OT 06LIero npomonpHOTO H3ru6a, MOTOM BBIYHCIIAIT HOpMallb-
HbI€ HAIpAXEHUA OT OblIero NpoooMbHOro M3ruba, TaK e Kak IpH MEPBOM
npubmkenny, M mnsa HauGosee ynaneHHpix oT -HO cBsizedt comocramnsior
HODMAIBHBIE HANPSKCHUS, NMONYyYeHHBbIE NpH NEPBOM M BTOPOM Npubiinxke-
HUsX. OKOHYATeNBHbIM CUMTAIOT pe3yNbTaT IPHOTIHXKEHHSA, [PU KOTOPOM
Pa3HOCTh HANpsDKeHWH HavBosnee ymaneHHpix oT HO cBaA3edl mocnemHero
H TIpEeOBbIAYIIEero npUGIIMXKeHi He MpeBbIIaeT 5%. PacueT NpoBOMAT OTAENE-
HO i MOJOHIBbI M [ BePILIKHBI BOJIHBI. MHHMManbHbIe 3HaAUeHHA MOMEHTA
COMPOTUBJIEHUA IKBUBATIEHTHOTO Opyca mid nany6er W, n npuMiua w, perna-
MeHTHpyloTcA [lpasunamu. Ecnu BeruscnenHnie W, u W, oka3sbiBaiorcs
MeHbilie 3HaYeHHH, Tpebyemeix [IpaBunamu, TO cuMTaeTCA, YTO CYAHO He MMEeET
IOCTaToYHOM O61ue# NPOYHOCTH.

Ilpn nposepke o6uedl IPOYHOCTH MO NPEeAENIBHOMY COCTOSIHUIO BBIUHCIIA-
10T MAKCHMAJIBHO BO3MOXHbIE aGCOIIOTHBIE 3HAUYEHHA H3THGAI0NIEr0 MOMEHTa
OT NONafaHusA Cy[IHa Ha BOJIHY, OT YAApoB BOJIH B [JHHILE B HOCY H B pa3Bal
HOCOBOH OKOHEYHOCTH, 4 TaK)Ke Ha CNOKOiHOH Boze. Ix cymMma ¢ ydeTroM
COOTBETCTBYWILUUX KO3GGPHUHEHTOB, 3HaueHHA KOTOPBIX OIpefeNAOT CO-
IJIACHO PeKOMEHJAUHAM BpeMeHHBIX HOPM HpPOYHOCTH MOPCKHX CYROB,
KakK IpH TIporu6e, TaKk M IpH neperube KopiLyca Cy/iHa He JOJDKHA [IPEeBHIIATh
Tipe/leIbHOTO  M3rubaoiliero MoMeHta M,,, YMHOXeHHOro Ha 1,15 mpu

49



npornGe u Ha 1,30 npu neperuGe. 3HaueHWe M, HaXOMAT B COOTBETCTBMH
¢ peKkoMmeHAauMAMH BpeMeHHBIX HOPM HPOUHOCTH MOPCKMX CYHOB A
MOMEHTa COIPOTHBIICHHSA TIPOBEPAEMOIO IIOMEPeYHOro CeYeHHs KOpIyca
CyOHa C yYeTOM pedylHpPOBAHMA I'MOKHMX CBA3EH NPH HATPAXKEHUAX, PABHBIX
npeaeny TEKy4YecTH 0, B HauGonee ynaneHHown ot HO ceaA3m.

KpoMe oOwelt npomonsHOM MPOYHOCTH KOpINyca CY[OHAa OLEHUBAKT
MECTHYI0 MPOYHOCTb NePEKPBITHA, paM, U30JMPOBaHHBIX OaioOK M IUIaCTHH.

IIpn pacyeTe HepeKpbITUA I10JIAIAKT, YTO HArpy3Ka BOCIPHHUMAETCH
HApY>XHOW OOLIMBKON, NepefaeTcA Ha Dajyik¥ IVIaBHOI'O HANpaBJieHUsd, a cie-
JOBATENbHO, M Ha NepeKpecTHble CBA3H, pa3rpyskamoue OalkM IJIaBHOrO
HanpaBreHuA. Ilpu onpemeneHHBIX pasMepax MONEPEYHOIO CeYeHHA Tnepe-
KpECTHble CBA3M MOIYT HAarpyxarb OajikK¥ IJIABHOTO HanpaBlieHWA. JTO
0BCTOATENBCTBO MHOIZIA MCIONB3YHIT [JIA pasHeceHUA GONBLIMX COCPeOTO-
YeHHBIX Harpy3oK Ha BO3MOXHO GoInblllee WACIO GajloK ITIABHOTO Halpas-
nenus. Harpyaku, Ha KOTOpble pacCUMTBIBAIOT IEPEKPBITHA, pernaMeHTH-
pylotcs I[IpaBunamu.

MeToaMKa pacyeTa MpOYHOCTH KOpNyca cy/iHa H3yyaeTcs B Kypce ,,CTpoH-
TeTIbHasA MeXaHWKa kopabna™ u B HACTOAIEM yYeOHHMKe He pacCMaTpHBaeTCA.

Konrpons nmpouHoctv Kopmyca cynha. IIpowHocTs kopiyca MpoMBICTO-
BBIX Cy[IOB B IIpolecce 3KCIUTyatallMd CYIIeCTBeHHO u3meHsercia. Hepa-
IMOHANbHOEe pa3MellleHHe Ipy3a Ha Cy[He NPHBOOMT K yBeNWYeHHI0 M.,
a U3HOC CBs3eH, BXOIALIMNX B COCTaB 3KBMBAJICHTHOIO Opyca (YMEHbIICHHE
TONILMH H3-32 KOPPO3WM, 3PPO3MH M Mp.), W NOBPEXIEHHA OCHOBHBIX CBA-
3¢l — K yMeHblIeHHw W, u W, . Bee 910 cornacso ¢popmyne (1.1) apnserca
NPUYHHOM BO3HUKHOBEHMA HANpsSDKEHUH, KOTOpble MOTYT IpPEBBICHTbL HO-
nyckaemble [@]. Cka3spiBaeTc BIHAHHE TeMNEpaTypHBIX (HaKTOPOB, MpH-
BOAAWMX K yMeHbiueHnio [ o]. M3HOC M noBpexeHns cBA3eH KOPMyCHBIX
KOHCTPYKIIMH, TeMIlepaTypHble W3MEHEHUsA CKa3BbIBAIOICA M Ha MECTHOH
IPOUHOCTH. B Ty BBILLIEN3/I0KEHHOTO MOABIACTCA HEOGXONMMOCTb OCTOSMH-
HOT'O KOHTPOJIA MPOYHOCTH KOPIyca Cy[Ha B MPOlecce IKCIUTyaTalluH.

B coorBerctBum ¢ TpeGoBanusmu IIpaBun mifA KOHTpons ofweH M
MECTHOH IMPOYHOCTH KOPpIyca CyZHa B Ipouecce 3KCIUTyaTalHH YCTaHaBJIM-
BaeTCA CHCTEMa OCBHIETENBCTBOBAHHH, NPH KOTOPBIX HHCIEKTOD Perucrpa
CCCP ocMaTpuBaeT U peruCTpUpYeT COCTOSIHMe KOPIyCHBIX KOHCTPYKIHMH,
obecreunBaOIMX OGLY0 U MECTHYI0 IIPOYHOCTb.

K ocHOBHBIM clocoGaM KOHTPONA COCTOAHMA oOIeH ¥ MeCTHOH Npoy-
HOCTM OTHOCSIT: KOHTpPOJIb C IIOMOIIBI0 HOPMATHBHO-TEXHHYECKOH MOKY-
MeHTaluu, NpUGIIMIKEeHHbIE pacyeTbl M KOHTPOJIb NMOCPEACTBOM CllELHANb-
HBIX NpUOOPOB.

Cornacuo IpaBunam, cyma mmHo# 150 M u. Gonee HomxHB! ObITE 00e-
CreYeHbl CpeICTBAMM KOHTpONA 3arpy3ku (MHcTpykumed no 3arpyske,
npuGopaMu M T. M.), a Cyaa M0GOH JUIMHBI, Ha KOTOPBIX NIPedyCMOTpPEHb
cllyyan HepaBHOMEPHOIH 3arpy3KH, JOJDKHBI ObITh CHaGkeHbl MHcTpykumeit
no 3arpyake. O6pruHo VHCTpyKiMA cofepUT rpaduk 3aBHCHMOCTU CTaTH-
YeCKOro MOMEHTa Mg Macchl Tpy30B (BXOIAWMX B HeABEHT CyHHa) OTHO-
CHTEJIBHO TUTOCKOCTH MHMJIE;Ib-IMAHI0yTa OT BOAOHU3MellleHUsA cyaHa M nu6o
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rpadMK 3aBHCHMOCTH HOMYyCKaeMbIX NH(depeHTOB f (Pa3HOCTH OC3OK
B HOCOBOA M B KOPMOBO# OKOHEWHOCTAX) OT BOMOM3MEILEHHA cymHa M.
Ilpn Hanuumyu nepsoro rpadMka Mo HeMy ONpedeNAIT OOMYCKaeMOe 3Haue-
Hue [ M, ], a 3aTeM pacCUMTHIBAIOT CTATHYECKUHA MOMEHT MAccChl Ipy30B KaK
CyMMy NpoH3BelleHHH MacC rpy3oB Ha paccTosnda or X LT ngo mnockoctn
mupens-umnanroyra, Ilpy Mg > [ Mg] mpousocts xopryca CymHa He oBe-
crlieYeHa M (CJiedyeT NPHHATH HEOTIIOKHBIE Mepbl IO TiepepaclpelielIeHHI0
rpy3a Ha cymHe. Eciu B MHcrpykumio BkioueH rpadux ¢t =f(M), 10 U3
Hero HaXomAT [t] M COMOCTAaBNANT ero ¢ [eHCTBUTENBHbIM 3HaueHWeM !
Mo pe3ynbraTaM cpaBHeHMS NMpHHUMAIT HeoGxopuMmble Mepbl. Berpeuarorc::
‘M ApyTHe BapHaHTb! AUATPaMM H rpadHKOB, O3BOIAIIIMX KOHTPOJINPOBATL:
NMPOYHOCTh CYJHA B [Tponecce 3K CTUTyaTalH,

IIpn nepepacnpepneneHuy rpy3oB cliefyeT YUMTIBIBAaTb, YTO, HallpHMeD,
nepeMellleHHe Tpy3a OT MHZEINb-IINaHIOyTa B CTOPOHY OKOHEYHOCTH IIpH-
BOIOMT K YBEJIMYCHHIO HamlpsOKeHU#, eclid CyOHO MMeeT BBITUG, H K yMeHb-
LIEHHIO, €CITY, CYTHO UMeeT porus.

H3medenne oOLIei MPOYHOCTH KOpNyca Cy[AHA Tpd H3MEHeHHMH ero
3arpy3KH MOXHO KOHTPOJIMPOBATh PacyYeTHHIM METOHOM, KOrfAa B CyHOBO#H
TEXHHYeCKOM [OKyMEHTAalMH INPHBONATCA 3HaueHHA [ONYCK3eMOIO H3TH-
Galolulero MOMeHTA M [JalOTCA PEeKOMEHJAUMM [0 MeTOAHMKEe pacyeTa BO3-
HHMKAloIIETo B MHIeJIEBOM CeYeHHH M3rHbaloiiero MOMEHTA.

Kontpons usmenenns W, u W 3a cuer m3Hoca u gedopMaumuit cBaseHt
3IKBHBWIEHTHOTO GOpyca permamentupyerca Ilpasunamu, PyxomsopcrBom
[0 TeXHHYecKOMY Haf3opy 3a CyHaMH, HAXOOALMMMUCA B JKCIUTYaTalMH,
HopMaTHBHO-METOIMYECKHMH YKA3aHMAMM 10 ONpelelIeHHI0 TeXHHYeCKOro
COCTOSHMSA KOPIYCOB. MOPCKHX CYAOB B 3KCIIJIyaTallMH B MeTOIMKOIl OUEeHKH
TeXHHYECKOro COCTOAHUA KopnycoB cyaoB OPIl (B panbHeiimeM Texe™
MeTopmuka).

Ilpu xoHTpone o6ieid W MeCTHOH INPOYHOCTH KOPNYCOB CYHOOE @i
oObI4HO NpuMeHsioT MerTonuky. B cooTBercTBMM ¢ MeTommioii mpH oude
OelleHHN yMeHblIeHHs oOluell NMPOYHOCTH KOpilyca K3-3a M3HOCa y CYOOB
mmMHOH Gonee 80 M NpOBOIAT M3MEpPEHHMA CPeJHMX OCTATOUHBIX TOJILIMH
37IEMEHTOB 3KBHBWIEHTHOTO Gpyca B peKOMEH[IyeMbIX paifOHaX cpemuei
YaCTH CYAHa, MO pe3ynpTaTaM 3THX 3aMepoOB HaxomAT GaxTHYecKHe 3Ha-
yeHuss W, u W, u cpaBHHBAIOT MX C JOTYCTHMBbIMH 3HaYeHHUAMM. MeTomuKa
OOMYCKAaeT 3KCIEpPHMEHTAJIbHOE ONpefeiieHHe (baKTHYECKHX 3HaueHud W,
n W, myTeM cTaTHueckoro Harpy>eHHs Kopnyca (NpHeMa Wi NlepeMelwe-
HHA Tpy30B), pacueTa CO3[laBaeMOro M3ruGaiero MOMEHTa, 3aMepoB
BO3HHKAWOIGEX TPH 22rpy3Ke (NepeMellieHUn) HanpsikeHud B manyGe M auu-
e B MUIEIEBOM CEYeHHH C NOCIEAYyIMM onpefieieHnem W, u W, nc
dopmyne (1.1). Biusune medopMaimit Ha o6y TIPOYHOCTh onpenenxxw
COIJIaCHO PEKOMEHIALMAM MeTOnHKHM NyTeM 3aMepoB AedopMaumit (octa-
TOYHBIX NPOTHOOB JINCTOB OGLUIMBKH M HaCTHJIOB) M CpaBHEHMA C AONMYycKae-
MpIME fepopmauusamMu. IloABndlomMecas B Ipolecce 3KCIUTYaTalMu CyAHa
TPEILMHBI B pe3yibTaTe BO3MEHCTBHA HU3KHX TEMIIEPATYD, B MECTAX Pe3KOro
H3MEHEHUA TOICePeYHOro CeueHMs MpPONONLHBIX CBA3EH, B YriaX BBIPE3OB
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(KOHIIEHTPATOPOB HANPAXKEHHUI) COTIIACHO TPeBOBaHUAM MeTOmMKH HOIIKHBI
GBITh HEMEIUTEHHO YCTPAHEHBI.

KoHTpons COCTOSAHMA MeCTHOR NMPOYHOCTH MPH M3HOCE W MOBPeXIECHUH
CBAI3€H COCTOHT B TOM, YTO B MEPHOM oOYepedHbIX OCBHIETENIbCTBOBAaHHH
NpOBOIAT OOMepbl OCTAaTOYHBIX TOJILIMH CBA3eH, MOXHAaO3opHbIX Perucrpy
CCCP. ‘

Konrtpons mpouHocTH Kopiyca CyfHa ¢ MOMOLIbI0 NpHGOPOB KOHTPOIA
paccMoTpeH B § 26.

Cucremsl Habopa Kopnyca cynHa. PacnonoxeHHe Ganok FIaBHOFO Ha-
npaBJieHMsA B INEpeKpPBbITHM OmperenseT ero cucremy Habopa, a cHUcTeMa
Habopa GOJIBLIMHCTBA NepeKpPbITHR — CHCTEMy Habopa Kkopmyca cyoHa B
uenoM. Pasnuuaror TpH cHcTeMbl HabGopa Kophyca CyfmHa:. MoNepeYHyio, mpo-
HONbHYI0 H KOMOGHHHPOBaHHYIO.

Hpu nonepeunoii cucreme nabopa npoaonbHylo NPOMHOCTE OBecneyMBaOT
PedKO pacCTaBlieHHble HHMINEBhle H GOpPTOBbIE CTPHHIEpHI, KapIHHICHI,
a TaKXe KHMIM, HapyXHas obumBka, HacTwibl nany®, miardopmM. Pacnono-
XeHHe UIMHHBIX CTOPOH IUIACTMH NOMNepeK CyOHa 3HAYMTENIbHO CHHMdXKaeT
HX YCTONYMBOCTb NpH HEHCTBHH OOJIBIIMX YCHIIHH, YTO NMPHBOAMT K YBEJIH-
YEHHIO TOJILMHBI OGHIMBKH IJIMHHBIX CYHOB H MacChl Koplyca B HEJIOM -
(yMeHbiueHHI0 Tpy3onoabseMHocTH). [losToMy nonepeunyio cucteMy HabBopa
[IPUMEHAIOT HAa CPaBHUTENbHO HeQONBUmMX Ccymax (nmpu miaMHe go 120 m),
KCIBITHIBAIOIIMX DEHCTBME OTHOCHUTENbHO HeBosbimx H3rHGaILHX MOMEH-
TOB, Ha GyKCHpaX, Cydax JielOBOro IiiaBaHus u T. . Kopnyc noGeiBaroiumx
CYHOB, 32 PeRICHM HCKJIIOYeHHEM, HMeeT NMONepeuHylo CHCTeMy Habopa B CBA-

34 CO CPaBHMTEJIBHO HHM3KHMMHM 3IHaYeHHAMM OTHoWeHuA L/D ¥ ¢ teM, 4To
KOPpIyC ¢ monepe4yHoi CHCTeMOH HabBopa B Gonbluel cremeHs MOXeT COMpo-
THBJIATHOA XapaKTEpHbIM 1A ROOGLIBAIOLMX CYNOB YHAPHBIM Harpy3kam,
BO3HHKAIUHM B MpOIECCe MaHEeBPEHHBIX ONepalMid ¥ INBAPTOBOK Ha IMpo-
MbIC]IE, :

Ipu npodoasHoit cucreme nmabopa xopnyca cygHa MOMEpPEYHY MpPOY-
HOCTb O0O6eCNeuMBalOT pPENKO paccTaBlieHHble pamMbl, HapyxHas oOmvBKa,
HaCTWIBI, MonepeyHble nepeBopkH (paccTaBlieHHble vallie, YeM [IPH MOMe-
pevwHOH cMcTeMe). PacnoniokeHHWe NJIMHHBIX CTOPOH HIACTHH BOONB CY[HA
3HAUHTENIbHO MOBBINIAET HX YCTOHYMBOCTh INIPH JIEHCTBHH GOJIBILHMX CHMMAI0-
LIHX YCHJIMH, YTO NO3BOJIAET YMEHBIUWTh TOJNIIMHY HApYXXHOH oOIMBKH
H COOTBETCTBEHHO MacCy Kopmyca B nesnoM. IloatoMy mpononbHyio cucteMy
Habopa MIPUMEHAIOT Ha CynaxX GosbIIOf [UIMHBI, HCIBITHIBAIOIIMX [EHCTBHE
3HAYMTENIbHBIX HM3THOAIMHX MOMEHTOB (HampuMMep, Ha HeKOTOPLIX Kpym-
HbIX 0GpabaThIBalOIIKX CyHaX, TaHKepax M Jp.). OKOHeYHOCTH CYHOB BCerna
HMET MollepedHyio CHCTeMy Habopa, TaKk KakK NpPH He3HAYUTESIbHBIX H3TH-
GalomMX Harpyskax B OKOHeYHOCTAX (CM. puc. 1.11) M cyiuecTBeHHbIX
NOMePeYHbIX Harpy3kax (MIpH CIeMHHTe, YIapax B pe3yJbTaTe CTOJIKHOBEHHH,
BO3[ICHCTBHH JIeIOBON OGCTaHOBKH M T. I1.) NMpOMOJIbHAA CHCTeMa MxX HaBopa
He3dpdeKTHBHA., ' .

Ilpu paBHOM NPOYHOCTH KOPHYC ¢ MPOROIBHON cHCTeMON HaBopa MMeeT
' Maccy, Ha 5—7 % MeHblllyl0, YeM C NOMEPeYHoH, OOHAKO ero cBopka IpH
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NOCTPOIKE YCOXHAETCH, YTo M OrPaHWUMBAET OO0NACTh MpHMEHEHUH MPo-
[ONBHOM CHCTeMbl HAGOpa.

Kax BuaHo u3 puc. 1.11, Gopr cynHa B IHAWMTEIIBHO MEHbILECH CTEIEHH,
yeM many®a M mHMILE, YYacTByeT B oDeclleyeHMH oOwiel NpOOOJIBHON MpoY-
_HocTd. Hcxons u3 artoro, 10. A. [lumanckuit 8 1908 r. npemnoxun komou-
Hupogannyw cuctemy Habopa. Ilpu TakoM Habope NPOTONBHYIO CHCTEMY
UMeloT Nany6a unK auunte 6o nanyGa M gHuue. KoMOHHMpOBaHHas cucTe-
Ma HaXOOUT HpHMEHeHMe Ha KpYNHbIX [0ObIBarolMX, 06pabaTeiBaromIMX
H IIPMEMHO-TPAHCIIOPTHBIX CyAax (cM. puc. 1.10).

§ 6. KopnycHple KOHCTPYKUHH

Imamenple nepekpeitHa. B cooteercrBuM ¢ TpeGoBanusimu Ilparun
Cyfaa AIHHOM o 50 M MOryT He MMeTh OBOMHOro mHa, JyiHHOM S0-61 M
JOTXHBI HMeTh ABoiHOoe nHO B MO ¥ B Hoc oT Hero o GopnMKOBOH mepe-
CopKkM, AIMHON CBBINie 61 M HOJKHBI HMETb ABOWHOE JIHO MO BCed AJIHHE
cyoHa Mexmy ¢op- M axTeplMKOBOH NepeGopkamu. B ormenbHBIX cnyyasx
OOMYCKAITCA HEKOTOPbIe OTCTYIUIEHUS OT YKa3aHHBIX TPeGOBaHUH.

BricoTa fBOIHOro gHa KpyNHBIX CYOOB AOCTUTaeT 1,5 M u Gonee.

Bce pumnieBble NMepeKpBITHA CpeAHUX, GONBINMX H KPYNHBIX HOOBIBal0O-
IIMX, MHOTHX [PHEMHO-TPAHCMOPTHBIX M HEKOTOPHIX 0OpaGaTHIBAOIKX
CyIOB HMeIOT MONlepeyHylo cucTeMy HaGopa (puc. 1.12,2), a MHorux obpa-
6aThIBAIOIMX M HEKOTOPBIX KPYMHBIX MPHEMHO-TPAHCIIOPTHBIX — MPOOIIb-
Hywo cuctemy {(puc. 1.12,6). BepruxanbHbiil (TyHHeNBHBIH) KWJIb He pas-
pe3arT, coomiHble (GIOPbl pa3pe3awT ANA YCTAHOBKH BePTUKANBHOrO
(TyHHENBHOTO) KMIA, a JUIA HpOXOJa NMpOAOJbHBIX Gamok HaGopa JHMIIA
M HACTU/IA OBOWHOTO AHA BO (yiopaX NpelycCMaTpUBalOT BbIpe3bl COOTBET-
CTBYIOMIMX pa3MepoB. TYHHeNIBHBIA KM HCHONBIYIOT A NPOKIAOKH
MarucTpaibHbIx TpyGompoBoaoB. JTo obneryaer yxop, 3a HAHMK U IpeoXpa-
HAeT HX OT 3aMOpaXXMBaHHA. B CTeHKkax TyHHeNBHOrO KMIIA pacnojaraiot
TOPTIOBHHBI MEXIYIOHHBIX TaHKOB, YTO MO3BOJIAET He [ieJ1aTh T'OPIOBUH
B- HACTHIIE BTOPOTO 7Ha, OCOGEHHO B HAaCTWJE pedpHXKEpPATOPHBIX TPIOMOR.
bnarogapsi TakMM NpeMMYyLIeCTBAM TYHHENBHBIA KHITb MONYYMI IMPOKOE
pacnpoCTpaHeHHe HAa NPOMBICTIOBBIX CyHJax. PaccrosHue Mexmy CTSHKaMu
TYHHEJIBHOTO KHJIS MOxeT gocTHrats 1,8 M. Ha BomoHenponuniaemeix gpnopax
BBIPE3bl 32BAPUMBAIOT WJIM NpoJoibHble Oanku HaGOpa pa3pe3aloT M KpemsT
K ¢dnopaM ¢ nomowpo 6paxet. JJHUIIEBbIE CTPUHTEPDI Pa3pe3aloT Ha KaXAOM
CIUTOILIHOM ¢rIope M Ha MonepeuHbIx nepebopkax, a Ansa Npoxosia GpakeTHOro
¢bnopa B CTeHKe CTPHHIepa NpeyCMaTpHUBAIOT BbIpe3bl COOTBETCTBYIOMIAX
pasmepoB. Iisn ofecnmeueHHst [OCTyma KO BCeM YacTAM [BOMHOrO [Ha B
CTpHHIrepaXx, KaKk W B MPOHUUAEMEIX (BIOpax, AeNaT KPYyiible Wik OBANbHbIE
otBepcTHs. Orop 1 GpakeTy Nof, CKYJIOBOH KHHIEH TOPU3OHTAIIBHOTO MeXIy-
OOHHOIO JIMCTa MOJAKPeIUIsAIoT cToiKOoM. IIpH BBICOTE ABOMHOrO HHa Gonee
0,9 M cTeHKHM CIUIOIWHBIX GIIOPOB, THUMIEBBIX CTPHHIEPOB M BEPTHKAIBHOTO
(TYHHENBHOTO) KHIA TOOKPEIUIAIOT BEPTUKAIbHBIMK peGpaMu >KeCTKOCTH
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" Puc. 1.12. Crcremst Habopa AMUIA:

@ — momepeuHast ¢ OBOWHBIM OHOM; & — NMPOXONBHAA ¢ OBOAHBIM AHOM; 8 — nonepetman 6e3 pmoimoro

pua; ] —~ wacTMn BTOpOro aHa; 2 — BOJOHeNpOMMIaeMsni ¢nop; 3 ~ Gpaxerusnt dnop; 4 — BOJIOMPOHHILAEMBIH

dnop; 5 — Bepmxanbubth iunb; 6 — nEMmenoi crpunrep; 7 — Gpaxera; 8 — xpaiHuA MEXLY HOHHBIA JMCT; -

9 — mpononsuan Ganka HaGopa HAacTMIIa BTOPOTO ana; 10 — croika dnopa; 1] — rynuensusst xune; 12 — npo-

[ONbHAA 6am<a HaGopa nmuma; /3 — mnyuroBeni nosac; /4 — Gpyckossnt kune; 15 — ceapHoit TaBpoBsi ¢nop;
16 — cxynomas xuuna; 17 — oBbIKHOBEHHBI! WNAHTOYT



(cTOitKaMHK) M3 NpOQUILHON CTANH WIHM CTabHOMN nonockl. Ilpu 11pogosbHOK
cHcTeMe HaGopa AHHMILA BMECTO NpPOJOJIBHBIX JTHHUIEBBIX Gasiok MOryT GbITH
YCTaHOBJIEHBI JOMOJIHUTENIbHbIE CTPHHIEPBI, B KOTOPBIX, B OT/IHYHE GT OCHOB-
HBIX CTPMHIEPOB, IEal0T BhIpe3bl GOMBIIMX Pa3MEPOB.

IIsoiiHOe mHHO HedTEHaIMBHBIX CYHOB CTPOAT B COOTBETCTBHH €
TpeGOBaHMAMY MeXIYHApOIHOH KOHBEHUMM [0 OXpaHe OKpYdXKaloule#
cpenpl.

JIHuIeBbIe NEPEKPHITUA MalbIX HOOBIBAIOLIMX CYd0B 6€3 [BOMHOFO
[Ha BBIIOJIHAKT IO TONEpPEUHOM cucTeMe HaGopa (puc. 1.12,8). Piropwi
IHHLIEBbIE CTPMHTEPBI M BEPTHKANBHBIA KHJIb H3TOTOBIAIOT U3 CBAPHCI
TaBpoOBOro Npodwis. BepTHKabHBIA KHIIb Pa3pe3aioT Ha MONEPEUHbIX NEL.
Gopkax, ¢JOpbl —HA BEPTUKAIBHOM KHjle, [HMUIEBbIE CTPHHIEPBI — Hd
¢iopax u nomepeunblx Tnepebopkax. CoenuHeHMe BEPTHKAIBHOTO KHIA
M THHILEBBIX CTPMHIEPOB C NONePEYHBIMY NTepeBOPKAMH yCHIIMBAIOT KHHIIAMU
WIH YIIHpPEHHEM [OACKOB KHIA U CTpuHrepoB. lllnanroyThl M Gpropsl coenu-
HAIT CKYJIOBBIMH KHHMUAMH, 8 NpPH OTCYTCTBMH TaKOH BO3MOXHOCTH —
cBapKkoi BeThbiK. lmauus y Manbix foOblBalomiMX Cy[oOB  COCT2BIsAeT
0,5—0,6 M. B 607IbLIMHCTBE ClTy4YaeB HOMOJHUTENIBHO YCTaHABIIMBAOT BpyCcKO-
BBIA KHJIb, NOBBILIAIOLIMA XKECTKOCTb JHHIIA.

HesaBucumo oT cucTeMbl HaBopa M HATHVMSA [BOHHOTO JHA OHMUIEBOH
HaBop B paiioHe MO ycunuBaoT. Bo Bcex cnyuyasx KONMYECTBO CBA3EH, HX
pa3Mepsl, KOHCTPYKIMIO, PAacCCTOSHHS MEXHAy CBA3AMH pET/IaMCHTHPYIOT
IpaBuna ¢ yyeToM HasHaueHns cynHa. bonee nmofpo6Hble cBefieHHA O Tpebo-
BaHMAX K HAGOpYy NHMUIEBOTO NEPEK PhITHA MO)KHO nonywts B 4. 11 IIpaBun
».Kopmyc™.

Boprossie nepexkphitia. OcobGeHHOCTBIO GOPTOBBIX neperbmm npo
MBICIIOBBIX CYHOB SBIAETCA TO, YTO OHM MOMIKHbI BOCHPHHHMATH BOJTui: ¢
MecCTHble Harpy3KH NpJ LUIBApTOBKAaxX Ha BOJIHEHHH, npH pabore ¢ opyi:
JI0Ba, B JleloBOM oGcTaHOBKe. B 1O Xe BpeMs 6OpPTOBBIe NEPEKPBITHE i
UHTENILHO YYaCTBYIOT B 06LIeM MpOHoNbHOM U3rnbe (cM. puc. 1.11), nosron
B OONBUIMHCTBE CNyYaeB UMEIOT MONePeuHyl0 CHCTeMy HaBopa (puc. 1.13 a)
IlhtarroyThl 0GBIYHO pa3pe3aloT Ha manybax M KpemAT K manyGaM W KpaiHe-
MY MeXIYIOHHOMY JIMCTY KHMHaMM. MHorna npuMeHSIOT 6eCKHHYHOE COeMTH-
HeHHe HHXXHMX KOHIIOB MEXIyNanyOHbIX WINAaHTOyToB ¢ nanyGoit. B pafionax
HeHAcTBHA GOJIBLIMX COCPeIOTOYEHHBIX HATPy30K GOpTOBO# HAGOp yCHTUBAKOT
yCTaHOBKOH BOPTOBBIX CTPHHIEPOB H PaMHBIX LUNAHTOYTOB C MHTIEPBAIOM
B HECKOJIbKO IUMauyii. Y CyZIOB JIeJOBOTO NJIABAHHUS B PaiiOHAX, OTOBOPEHHBIX
[IpaBinamMu, MeXAy OCHOBHBIMH ILIIMAHTOYTaMM pa3MeLIAOT MPOMEXYTOY-
Hble. BopTOBBIE CTPHHIEpBl YCTAHAB/IMBAWT, KAaK HpPaBHIO, B IUIOCKOCT:
MOLUHBIX TOPH30HTaJIbHBIX pebep >KeCTKGSTH MOMepeyHsIX Nepe6opok, oGpa-
3y paMbl B MPOJOJIbHO-FOPH30HTATIBHON IIOCKOCTH. OMHOBPEMEHHO B paic
Hax YCWICHHOTO BoproBoro Habopa il yMEHBLIEHHS TOBPEXIECHHH MpH
LIBaPTOBKAX YyBEJIMUMBAIOT TOJILUMHY HapyXHOH oOmHBkH. B GoproBhix
CTpHHTepax [enaoT paspe3bl HA PaMHbIX LMNAHTOyTaX M MOMEPEUHbIX Tepe-
Gopkax, NpefAycCMaTpHBAaOT COOTBETCTBYIOUIME BbIpe3bl [UIA IPOXOHd
OOBIKHOBEHHBIX, YCHJICHHBIX H MPOMEXYTOYHBIX LLINAHIOYTOB.
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Puc. 1.13, Cucremsl HaGopa GopTa:

'@ — nmomnepeunast; & — IPOONBHAA; 6, ¢ — KOHCTPYKUMH TOBBIUIEHHA KeCTKOCTH HaBopa; | — nany6HbIA cTpUHTep BepxHedt
nany6st; 2 — nany6Hblt CTpUHrep HMikHelt many6ni; 3 — pamubpi wnanroyT; 4 — GopToBO#t CTpUMHrep; J — MpoMEKYTOUHBI
wnaHroyT; 6 — oGbIKHOBEHHbIA WnaHroyT; 7 — o6umBka Gopta; 8 — 6umconas xuuua; 9 — pamuntz Gumc; 10— Gopromnie
npoponsHsie  Ganxu naGopa; /I — nenosoe mopkpemienme; 12 — KOMMHTC nonepeuoit mepeGopku; 13 — 06bIKHOBeHHBI

’ 6umc; 14 — monoca xectkoctn; 15 — pebpo xecTKOCTH



Ipit nposionbHON cucTeMe HaBGopa (puc. 1.13,6) nponomHkie GoproBeIe
GankA MPOBOJIAT Yepe3 COOTBETCTBYIONIME BHIPE3hl B CTEHKAaX PAMHBIX MINAH-
rOyTOB H pa3pe3al0T Ha IONEPEYHHX IepeGopkax, yCHIMBAsg KperuleHue
K NOCIENHHM, TAK Xe KaK H GOpTOBBIX CTPHHIEpOB, KHHIAMH. Paimephl
npodwiA NpononsHeiXx GoproBeix Gajox HaGopa B CBA3M C HIMEHEHHEM
IMIPOCTaTHYECKOro AaBIeHHsA yBeIHUMBAIOT 110 Bhicote Gopra.

B LenAX YMEHBIICHHS TOBPEXCHHH. y3/ia KpelUleHMA IINaHroyros
H GMMCOB NpH LBapTOBKAX KX TOPUK IIPHBAPHBAIOT COOTBETCTBEHHO K
HacTWy nanyGel uiM GopToBoit oGmmBKe. Eciu u3 Texmonornyecknx coobpa-
XEHMH [PHBApKa TOPUOB HEBO3MOXHA, TO CBOOOMHbIE KOMIbI HONOK MMIaH-
TOyTOB H OHMCOB Yy OMMCOBBIX KHHI nomcf:ennmot, COCOMHAA MX TUIOCKOH
CTOPOHOM MPOAONBHON CTalBHOW moJock - (puc. 1.13,8) WM cTeHKE umaH-
TOYTOB H GHMCOB "COEMHAIOT NONAPHO pe6pam1 xecticoctH (puc. 1.13,2).
Tpu mmaHroyTax, MMeOUMX pa3spall, BEPXHHH y4acTOK GOpra AernaioT BepTH-
KAIBHBIM.

CBe/IeHHA O paitOHaX YCHJIEHHI KOPITyca Cy/loB, IUBAaPTYIOIHXCA B MODe,
MOXHO nonywuts B [ 13, 4. 11, puc. 9.4.2.1-1 1 9.4.2.1-2]. ‘

KOHIpI MPOMEXYTOYHBIX INNAHTOYTOB 3aKpelUIAT Ha nany6ax, mwiar-
¢opMax WM CHEHHAIBHO YCTAHOBJIEHHBIX HPOMONBHBIX cBA3AX. H3ru6
INAHTOYTOB B IUIOCKOCTH HAHMEHbIIEH JXECTKOCTH HPEJOTBPAILAIOT 32 CUCT
YCTAHOBKHM Pa3HOCAUMX GOPTOBBIX CTPHHTEPOB, pa3pe3acMbIX Ha IUNAHIOY-
TaX M NPHBAPHBaeMbIX K HEM. Y CyloB ¢ GOpPTOBOil cXeMoil TpaleHHA TOJI-
mmuHa GOpTOBOH OOLIMBKH H MIMPCTpeKa MEXAY TPANOBBIMH AyTaMH yBEH-
wuBaetcs Ha | MM 1o cpaBHenmio ¢ TpeGyeMoit, B paiioHe Pa3MELLEHH TPano-
BBIX JIyT YCTaHAaBJIMBAIOT HMPOMEXYTOUHbIE LIMAHTOYThI, IIMPCTpeK, ¢anbii-
Gopt W GoproBylo O6MHMBKY Bbile YPOBHA GannactHoii Barepmanni (BBJI)
3aMILAIT OT H3HOCA, TaK Xe KaK oOuMBKY Tp4Hua rpaynepon KOpMOBOTO
TpaneHHs, MPYTKOBOH CTAJIbI0 CETMEHTHOrO CEYeHHH, npm;apem{on HAKJIOHHO

“(cm. puc. 14,6u 1.7,8).

Tlpn onmHapHOoM GOpTe HaMMEHBILME IIOTEpPH Oﬁ‘beMOB HA H3OJIAIMIO
M Haubojiee NPOCTOA PeMOHT GOPTOBBIX NEPEKPHITHA [OCTAralOTCHA YCTa-
HOBKO# OCHOBHBIX M IPOMEXYTOUHBIX LITAHTOYTOB OJMBAKOBOTO MPOdHIA
MIIM YMEHBUICHHEM ILNALMH, [O3BOJIAIONIMM. YMEHBIIMTh BRICOTY Habopa
H COOTBETCTBEHHO TONUWMHY M30/AUMH. OfHaKo 3HAYHTENTLHO CHH3HTL OGbe-

' MBI TIOBpEX/IeHHA GopToB 0e3 CyIeOTBEHHOTO YBEJNMYCHHS BhICOTHI HabGopa
He ypaeTcs. TloatoMy B mocnenHue rossl Bce 4ale Ha KPYmHBIX 0GpaGarhi-
BalOIUMX H TPHEMHO-TPAHCIIOPTHBIX CyHaX PHMeHAIT ABOKHO#M Gopt, 0Gpa-
3yeMblH NPOINONBHHIMH mnepeGopkaMM, HCHONL3YH HPOCTPAHCTBO MENGLY
nepeGopkoit H GOpPTOM A pa3MellleHHs 3alacoB XHIAKHX rpy3os. Ilpu
3TOM, KpOME TOro, ympomaerca ¢Gopma TPIOMOB, YTO YIIYUlllaeT YC/OBHA
NOr py304HO-Pa3r py304HbIX paGoT, NOBhINaeTCA Ge30MaCHOCTs MOPEIUIaBaHu,
YNPOINACTCA KOHCTPYKHMA H YMEHBUIAETCA TONNMHA M3OJALUMA TPIOM2
3a CYeT YCTaHOBKH HaGopa BHYTpPH NBoiHOro Gopra. )

PacnpocTpaneHHe NONYYWIH JBe KOHCTPYKTMBHBIE CXeMhl JBOHHOFO
Oopra: BHYTpeHHee MEPEKPHITHE IOJHOCTHIO HM3OJIMPOBAHO OT BHEIIHETO
Oopra (puc. 1.14,4); BHYTpeHHMIA W BHellIHMiA GOPT COEOMHEHEI FOPH3OH-
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Puc. 1.14. KoHcTpyKiia aBoitHoro GopTa:

a — PTK-C ,Haranua Koswosa”; 6 —IIB ,Jlesmuckan Hckpa’;

8 — B ,Cnacck”; I — npoponshast mnepeGopka (BHyTpemnnit 6opr);

2 — croiixa mepebopxm; 3 — mpoponmbHan pamHan Gaika nepeGopky;

4.— 6umc; 5 — wnauroyr; 6 — Goprosoh crpuurep; 7 — HapyxHam 06-

umpKa; 8 — ropu3ouTansHas gHadparma (rmaﬂbopma) 9 — BepTMKaAL-
Hana nuadparma

TAIBHBIMK  Mnatopmamu  (OmapparMamMu) M BEPTHKANLHBIMH  [ONe-
pevHBIMH pAMacdparMaMH, YCTaHaBIHBAacMBIMH Yepe3 HECKOJNbKO IINAUMH
(pue. 1.14,6). Ha ITb ,,Criacck ”, rme B HaiBOJHO# YacTh GopTa BHYyTpeHHee H
BHeliHee GoproBble MepeKpHITHA He coelMHeHpl ceia3smu (puc. 1.14,8),
XapaKtep NOBpeXJIeHHi BHelIHero 6opra npy MBapTOBKAaX OKAa3aJicA TaKHM
Xe, Kak M B pailoHe oguHapHoro Gopra, a Ha 1B ,,PniGax Bantnku”, roe
6oprosrie mepekphlTHA 1O Bced Bbicote Gopra coemuHeHBl TWIaTdOP-
MaMH B fuadparMaMH, YacTOTa MOBpEXQICHHH Habopa M OCTAaTOYHbIE CTpEsl-
'KH Tiporn60B NpHMEpHO B [Ba paaa MeHblIe, Y¢M B pailoHaX ¢ OJIMHAPHBIM
6oproM.

Onnako ycraHoBKa nnanbopM A auadparM 1IpH peMOHTaX — TpyHoeM-
KOe H poporocrosimiee MeponpusaTHe. IloaToMy B mociiefHHe ropmbpl cTanu
NPHMEHSATH NPOCTPAHCTBEHHO-CTEPXKHEBBIE KOHCTPYKIMH, OBpasyeMbie CTOM-
KaMu (packocaMH) MeXMy INaHI0yTaMH ABOHHbIX GOPTOB, TPEB PaliAIOLIHX
[Ba COCEHMX IIMaHTOYTa B packocHylo ¢epMy. Taxue koHCTpykumM oGe-
CHeWHBaIOT COBMECTHYI0 paBoOTy NePEeKpBbITHii BOHHOTO GOpTa, yBeTHUMBAsA
TIPOYHOCTh BHEUIHErO [IEPEKPBITAA 33 CYET Pa3HECEHHMS HArpy30K Ha Gonbluoe
YHCIIO HEHarpyXeHHBIX CBA3eH.

\



Boltee noppoGHbie cBeneHus o TpebGoBamMax k HaBopy Goprosoro
nepeK prITHA Moo noyywTs B 4. 11 [Tpasmi ,,Kopnyc™.

TanyGuute nepexpermis. IlanyGlbie NepeKpeITHA COBPEMEHHBIX MpO-
MBIC/IOBBIX CY/IOB BBHIONHSIOT JHGO MIOCKHMK, JIHGO ¢ WIaTPOBOH NOrHGEI0
(nepeKpuITUA BepXHHX Many6), OoOpa3OBaHHOA HECKONbKHMHM IUIOCKHMM
yuacTKamu ¥ ofecrieusBalolneit CToK 3a60pTHOR BOIbL.

Tlanybusle nepeipblTvsA- JOGHIBAIOLMIMX CYNOB, CPaBHHTENBHO HeGOIb-

10T BOJ(OH3MelLeHHA 0GPaGaTHBAIMX H IIPHEMHO-TPAHCIOPTHBIX, MHOTO-
nanyBGHBIX CYNOB Ha YpOBHEe PacHONOXEHHS B3MOPTHIAUMOHHON SAIUMTHI
BBLITIONHAIT 1O NoNepeyHOH cucTreme HaBopa. Iipogonsyio cucremy Habopa
HMetoT NanyOsl KpymHbIX 0O6pabaThIBalOIIMX H [PHEMHO-TPaHCIOPTHRIX
CYIOB.
[pu nonepeusoi cucreme HabGopa (pmc. 1.15,a) WacTo paccTaBlieHHEIE
BGAMCBI, KpOMe KOHIEBBIX JIOKOBBIX, HMEIOT OHHAXOBYI0 BbicoTy. KoHue-
Bble JIIOKOBble GHMCHI BHIMIONIHAIT B BHHe PAMHOro (YCHIEHHOTO CBAPHOTQ
TaBpoEOro) apogunsa. BesencTtere HeGonbUmMX Pa3MepoB IPy30BHIX JIIOKOR
NPOMBICIIOBBIX CyJ0B KAapJIMHICHI, KaK NpaBWIO, He COBIAJAIOT C JIPOLOHD-
HBIMM KOMHHICaMH TPY30BBIX JMOKOB. JI8 pasrpy3kiu KapJIHHICOB H YMEHb-
LIEHHA MAacchl NanyOHOro nepeKpeiTHA YCTAHABAHBAIOT MHINEPCH — BEPIH-
KATTbHbIE CTOMKH, Ha KOTOpHIE ONMpAIOTCA Kapimmrcel. Hudiamii KoHen
nMAjiepcos onupaeTcs Ha HaGop pBoiHoro mHa. KoHieBbie BHMCHI ClyXar
VI KAPJTHHICOB OTOPaMH, 2 KapITHHIChI, B CBOIO OYEPE/ib, CIIYKAT ONOPAMH
wis 6umcoB. BUMCBI HPOBOAAT Yepe3 BHIPE3RI B KAPIHHICAX W B NIPOJOiL-
HpIX KOMHMHICAX H NMPUBApKBaioT K EuM. Kapnuxrcn paspesaioT Ha nonepéd-
HpIX nepeGopkax M NPHBAPHBAOT K HHM, IIOAKPEIVIAA HA KaXOAOM BTOPOM
OuMCce H Ha KaXHAOM paMHOM OMMce peDpaMH MECTKOCTH HIIH GpaKeTaMH,
a Ha nepeOOpKax — KHHUAMH. ’

ITpn npopmonssoit cucreme Habopa (puc. 1.15,6) mnomnanyGhsie npo-
HonbHeie OaJiKM NpPOBORHT UYepe3 COOTBETCTBYWIME BBIPE3BI B CTEHKAaX
paMHBIX OHMCOB M pa3pe3aloT Ha HoNepeYHBIX nepebopiax, IpHBapHBAIOT,
YCWIKBasA KHHIAMH COeJIMHEHHE ¢ nepeGopKaMu.

Hacrunnt. Tonmuya NUCTOB HACTWIA Dany0 3aBHCHT OT IIHMHLI CyJHA.
HanGonplnyio ToNmuHy MMEIOT JIMCTBI HACTWIA pacieTHOH nany6bl — HaTyDHl,
BKJIIOYeHHOH B 3KBMBaJIeHTHBIH Opyc. 310 MOryT OBITH BEpXHAA HenpephiB-
Hasg nanyGa cypHa wiu nanyBa pmiwuHOM cpepmert HajcTpoukH. Hockonbky
HauBosbiilke HANPSOKEHHA BO3ZHHKAWT B CpepHell YacTH pacyeTHOH ImanyGm
(cMm. puc. 1.11), ToNMHA JIUCTOB HACTHAA YMEHBLIAETCHA K OKOHEYHOCTAM
cynHa. Ilo 3T0H e NpHYHHe TONMUMHA NIHCTOB HACTHIIA HIXHUX NanyG yMeHD-
maerca ¢ npubnuxenueM nany6sl kx HO sxsuBanenmioro 6pyca. Tommuuuy
JIMCTOB HACTWIa BTOPOTO [IHa BHIGHPAIOT aHAIOTHYHO, H3 YCIIOBHHE 06eCle YeHAA
obmweit ¥ MecTHol npousocTd. JIMCTH HacTHAOB NManyfsl OGEMMO PACIIONA-
raloT IJIMHHOA CTOPOHO#M BIIOJB CYTHA.

Tonumua nanyGHOYO CcIpMBrepa [OJDKHA ObITh He MeHee TOJIUMHBE
GopTOBO# OOLIMBKH, TAK KaK ere YIjioBoe coefHHeHHe ¢ ODIMBKOM Gopra
npy, 3HawTeNnsHOM ynaneHun ot HO skBuBanieHTHOTO Gpyca ABNACTCHK MECTOM
KOHUEHTpauHH HanpsokeHHd. M3 3mix e coobpaxesmii Ha cygax Gonbmioi
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Puc. 1.15. Many6Hsle NepexpriTHA

a — nonepeunan cucrema Habopa; 6 — npoponbHas cucrema HaGopa; @ — € — pa3-
NHuHBlEe COCOMHEMMA naty6muoro crpuHrepa ¢ mmpcrpexom; I, 2 — npoponbHbLl K HoMe-
PEeUHBIi KOMHMHIChI FPY30BOTO JNIIOKA; J — KQHUeBOH moxosblit Gumc; 4 — nonyGumc;
5 — wmpcrpex; 6 — wamanroyr; 7 — GmMcoBas KHuu3; ‘8 — OBBLIKHOBeHMbHT Gumc; 9 —
wapnunrc; 10 — wactun nany6mi; 1] — pammsni Gumc; 12 — npoponuxas mopnanyGuas
G6anxa Ha6opa; 13 — nonepeunan rodpuposauman nepeGopka; I4 — 3axnemca; 15 —

CTpHHrepHbIN yronsunik; 16 — many6GHbit cTpuHrep
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‘ IJIMHRI nanyﬁﬂbm CTPHHTEp COEIMHSIOT C IlalCTpeKOM npu MOMOLUH CTPHH-
FEPHOrO YTOJNIbHHKA, MPHKJIENBIBACMOFD [BOHHBIM 33KJIETIOYHBIM LIBOM
(puc. 1.15,8). Takoe coenpHeHue oBecrewsBacT MACTHIHOCTh H NpenoTBpa-
1uaeT nosBlieHMe TpeiunH B yane. Ha moGbiBarowmx cyfiax cOelMHEHHe ma- -
ny6uoro CTpuHrepa ¢ IIMPCTPEKOM BBHINOJIHAKT CBapHBIM YITIOBBIM
(puc. 1.15,2,0) wiu B BH[¢ 3aKPYTJICHHOTO COEIMHEHUSA Gopra C HacTHIIOM
nany6o! (puc. 1.15,¢e).

AHaJIOTHUHBIM MECTOM KOHUCHTPALMH HANpsXKEHHH B HACTHNAX ABNAIOT-
¢ BbIpe3bl. YroGbl KOHUEHTPAUMUs HANpPAXEHHA He IpUBENA K NMOABICHHIO
TPELiHH, YIJIKI JIF0GbIX BBIPE30B CKPYIJIAT, KOHCTPYKIHIO B palOHe BLIpe3a
NOOKPEIUIAIOT. YTIIBI BBIPe30B IOJ, TPY30BBIE JIIOKH NPOMBICIOBLIX CY[OB
NOJIKPEILIAOT BBAPHBIMH JIMCTAMH, TOJMUMHA KOTOPBIX COCTABIIAET 1,35
TOFILUMHBI NMOAKpeIAeMoro nucta. OTHOCHTENBHO KOPOTKHE BBIPE3bl NOJ-
KPpeIUIAI0T BBAPHBIMH YTOJIUEHHBIMH JIMCTAMH, YCTaHABIIMBAEMBIMH BJOJIb
BCeil [UTHHBI IIPOZIONIbHBIX K POMOK BBIpe3a. YBEJIHUHBAIOT TOJILHHY HACTHIIOB
B paifoOHaX BO3AEHCTBUA Ha HUX PACCOJIa, OTXOHOB 00paboTKH yIOBa, MOPCKOH
BO/IbI, TOIUTHBA H T. II.

Bonee noppoGHble CBelieHMs O TPeGOBAHMAX, MpPeNbABIAEMBIX K Ha-
Gopy nmanyGHBIX MEpeKPLITHA H HACTWIOB, MOXHO NOMYYHTh B Y. II IpaBun
»Kopmyc™.

~ TepeGopku. KonuuecTBO nomnepeuHbIX BONOHENPOHHIIAEMEBIX TTepeGopok,
pasmenoIMX KOPNYyC CydHa Ha BOHOHENpPOHHNAaeMble OTLCEKH, 33BHCHT
OT ero IHHLI U pacnontoxxeHna MO. Ecnu cymHo mojryyaer B CHMBOJTIE KIIACCa
3HAaK [eJIeHHs Ha OTCEKH, TO UHCIIO M DACHOJIOKEHHE BOJOHENPOHHLAEMBbIX
nepeGOpPOK MOJIKHO OTBEYATH YCIOBHAM oOObecledeHHA HeNOTOIUIAeMOCTH
CyHHa COTJIaCHO rpe603amum u. V IIpaBun ,,JesienHe Ha otceku’ (cM. § 30).

He3aBHcuMO OT KONMHYeCTBa NepeGOPOK H yNOBIETBOPEHAS TpeGOBaHHAM
HETIOTOIUIAEMOCTH Ha BCeX CYyHaX YCTAHABIIMBAWT axTep- M (OPNHKOBYIO
(rapam-lyro) nepeGOpkH. AXTEpIHKOBYI0 NepeGOpKy pa3MellaloT Ha TaKoM
PacCTOSAHHH OT KOPMOBOTO M€ pIEeHAMNKYIIAPA, UTOGbI 0OecnewTh pa3MellieHHe
HeAOBYAHBIX TpyO Mexay axTepiiTeBHeM H nepeGopkoii. Ilo Beicote mepe-
Gopky MOBOAAT RO NanyOhl HAABOAHOro GOpTa, 3 B OTHAENBHBIX CIyyasX —
[0 TepBO# BOMNOHENPOHHLAEMOH MeXay MepeGOpkodl H axTepiITeBHEM
nany6sl wm 1argopmsl. Pacnionoxenue ¢opmmkoBoit (Tapaumoit) mepe-
GOpKH IOMKHO 0 MHHHMYyMa CBOIMTb €e paspylleHHe NpPH [OBPEXICHUH
HOCOBOH. OKOHEUHOCTH CYyIHA. YCTaHABIMBAIOT €€ He majee YeM Ha 0,08L
OT HOCOBOTO mepneHmKynapa. Ilo BricoTe ee MOBOJAT Ho nanyGH HaEBOA-
Horo Gopra, a NpH HAJIMYHH POCTHPAIIMXCA 3a MepeGopKy GaKa HIiIH Herpe-
PbIBHOH nany6el, pPacmojoXeHHOH Bblule nNanyObl HagBomHoro Gopra, —
ao nany6e! Gaka WM HellpepbIBHOH Namy6bi. OcTanbHble BOLOHEIPOHHLaeMbIe
NepeGOpKH NOBOAAT [0 NaiTyGbI HANBOAHOTO GOpTa.

Cornacuo TtpeGoBanuam IlpaBun 3ampewaercA ycTaHOBKa [Beped H
TOPJIOBUH HWXXe NasyGbl nepeGopok B ¢opnukoBoi mepeGopke H nepeGop-
" KaXx, pasfieNAolIKX TPIOMBI, — Ha CyJaX, HMEIOUIKX B CHMBOSIE KJIacca 3HaK
-AeJIEHHA Ha OTCEKH, M HHXe Iiany6bl HANBOIHOTO 6OPTa — Ha Cyaax, He HMeIo- .
IIAX B CHMBOJIE KJIacca 3HAKa [IeJIeHHsA Ha OTCceKH. B ocoObIX cnyvasx, mo
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cormacoBanuio ¢ Perucrpom CCCP, nomyckaercs yCraHOBKa HnBepeit ciie-
UHATEHBIX THIOB B NepeGOpKaX MeXIy TPIOMAMH M 10 OIHOH IBEPH B KaX-
no# nepefopke MAalIMHHEIX NOMeIUEeHHA (KpoMe [Bepeil B TYHHeH Ipe6HBIX
BAaJIOB).

Inockue nepeGopkH COCTOAT M3 NOJIOTHUINA, [JIMHHBIE CTOPOHBI KOTO-
poro pacnonaraior nonepek CyaHa (TOJLIHHY NOACHEB YMEHLIIAIOT B CTOPOHY
BepxHeii NanyGb1), H HaGOPa B BUJIE BEPTUKATIBHBIX CTOEK HIIH FOPHIOHTAJIBHBIX
pebep, ycTaHaBJIHBaeMBIX C ONHOH CTOPOHEI MOITOTHHINA. BhicOTa nonepewHnIx
(xpome TapaHHBIX) TEepeGOPOK NPOMBICIOBRIX CYHOB OGBIYHO MEHBIIE
LMPHHBI; TOITOMY HX BBINOIHSAOT ¢ BEPTHKAIBHBIMH CTOAKAMM,

Tpu mpoponeHOK cHcTeMe HaGopa NanyGhl W JHUINA CTOMKH pacmolna-
raloT B IUIOCKOCTH MNpOJONBHBIX 6ajlok HACTHJIA BTOPOro AHa M namy6Gn
W COeIMHAIT KHUIAMM C NPOJIONIbHEIMM OankamMu. IIpH nomnepedHoit ‘cucTeMe
HaBopa namy6hr B HHINA KHHIbI CTOEK JOBOJAT [0 GimxaiinmXx K nepeGopke
¢nopa u 6umca. Ilpu BeicoTe Gopra MeHee 3 M, a TaKXKe B BEPXHHX MeEXy-
nanyGHbIX NOMEIIEHUAX KOHUB! CTOEK CPe3aloT ,HA yc”’, He ‘COCAHHANA C Ia-
nyGoit u maumeM. Ilonepeunbie NepeGOPKH NMPOMBICIIOBHIX CYJOB B CBA3H
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Puc. 1.16. Koncrpyknuusa nepe6opok:

1 — npoponsHaa rodpuposanuas mnepeGopka; 2, 6/— CTOWKH
nepeGopor; I — pamuaa Banka mnepeGopku; 4 — HECTMN BTOPOTO
aHa; S — CKYNOBAA KHMGA; 7 — nonepeuHan Iwtockas nepeBopica
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_ Puc. 1,17. QopuiteBHu:

a — majoro Tpaynepa; 0 — Gonblioro Tpaynepa; € — IuiaByuei Gasul

C YACTBIMM MOPCKHMH IIBapTOBKAMH YCHJIHBAIOT FOPH3OHTaNbHbIMM pelpa-
MH JXKeCTKOCTH Mexny 6opToM H Gnmxaiilllel K HeMy CTOHKOH mepebop i,
npuBapuBas pebpo k cToHKe M cpe3as ,Ha yc y Oopra. IIpu BbicoTs 180
Gopicu -Gonbllle ee MIMPHHBI (TapanHas nepeGopKa), a TAK ke NPH IPONIOTBL DI
cucreMe HaGopa Gopra Ha HomepeuHbIX NepebOpKax yCTaHABIMBAlOT TOPH-
30HTaJIbHbIE peOpa JkeCTKOCTH, YCHIIHBasA COeNMHEHHe NMOCTIeqHMX ¢ 6OpTOBHI-
MH IIPOFOJIbHBIME GajikaMH IIPH NIOMOLIY KHHIL.

TpouHoCTh M XecTKOCTh rodpHpoBaHHBIX NepeGopok obecnewnBaloT
robpsl, 4aile BOJIHUCTbIE WIH TpaneuueBHaHble (kopoGuarbie). XecTkoCTb
rodppHpoOBaHHLIX NMepeGOPOK HHOIZIA YBEIHUMBAIOT YCTAHOBKOH B NepleH/IH-
KyNnApHOM rodpam HanpaBiieHMH pamubix Ganox (puc. 1.16). Yacto u3
TEXHOJIOTHYECKHX cooOpaxeHHA TrodpHpoBaHHbIE NepeGOpKHM pa3sMeliaioT
Ha CBapHBIX TaBPOBBIX DalikaxX, LIMpHHAa MOACKA KOTOPBIX VA 3TOrO AO-
CTaTOYHa.

HocoBas oxoHeudocTs. OCHOBOH HOCOBOH OKOHEUHOCTH KOPpHyca CyAHa
(yuactka ot ¢opuireBHs 10 $HopnuKOBOH nepeGOpKH, a cO CTOpOHBI GopTa
H [HMILIA — COOTBeTCTBEHHO Ha nporsxehuu 0,15L u 0,25 L or HOocOBOro
MepreHAuKynapa) apiserca dopuireBens (puc. 1.17). I10 Ganka nuTOM,
KOBaHOH, CBAapHOH KOHCTPYKUMH WIM W3 NpodWIbHOW CcTan (Y ManbixX
MaJIOMEpPHBIX CYMIOB), COECIOMHAEMAaA C BepPTHKAIBHLIM KHIEM CpPeIHHM
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Puc. 1.18. KoHerpyKUMA HOCOBOR OKOHEYHOCTH CyqHa;

1 — xo3pipex; 2 — mpiroponks 6sxs; 3 — manyGs Osks;. 4 — o6umBKa
Gopra; 5 — mmasroyrm 6Gopra; 6 — uemnof aumx; 7, 9 — nnatdopmm; 8 —
tapannan mnepeSopka; [0 — cpedmwit mHumeso#h crpunrep; Il — momepeguan
. mepeBopxa; 12 — crmommoh ¢mop; 13 — o6umBka 6ynbBoBoit napemxu; 14 —

mnauroytet  Synsba; 15 — orGoitmanm nepeBopxa; I[6 — dpopmrenenn; 17 —
Gumc; 18 — nany6a nagsonHora Gopra; 19 — Gpemryx :
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AHMINEHEIM pa3pe3acMbiM Ha ¢ropax crpuhrepom. Hapyxnasa oGmmBka
coeMHAETCA ¢ OpILITEBHEM BCTBIK UIIH BHAKPOH.

Kax yxe oTMevyatoch, cHCTeMa HABopa OKOHEYHOCTEH CY/IOB HOIE peuHas
(puc. 1.18). Mnanun He mpessuiaetr 600 MM. Ha cysax negoBoro nnasaxHus
YCTaHAaBIIMBAIOT MPOMEXYTOYHbIE IUNAHIOYTh! U3 MpOQHIBHOA CTaNH, a Yepe3
Kakapie 34 [MALKK — PAMHBIA IUNaHTOyT. ®NOphI BHLUIOIHAIT B BHIE
CBApHO# TaBpOBOH KOHCTpyKimu. B dopnuke ycranaBnMpawT yepe3 IimaH-
FOYT JIONONHHTENIbHbIE PHAJIBI GHMCOB MM TOPH3OHTAJIBHBEX JiHagparm
(1w1a1hopM ¢ OBNErYaIIMMH BBIPE3AMH) , 3 IO KaXIAOMY pALy — GOpTOBhIe
cTpuHrepsi, ofGpadyloime paMy C TOPU3OHTaIbHBIMH peGpamMH JKeCTKOCTH
¢opruxoBoil nepeGopku, H nouKpemwAlT KHUUamu. IIpy orcyTcrean ropu-
30HTAJILHOTO pebGpa JKeCTKOCTH nepefOPKU COeTHHEHHE YCHIIHBAl0T KHANAMH
IUVIMHOM He MeHee JIBY X uinianuil, JOBeJIeHHBIMH [0 NIePBOM CTOHKH e peBOPKH.-
boproBble CTpHHTepbl pa3pe3aloT Ha PAMHBIX ILONAHIOYTaX M OPIHKOBOH
nepebopke, B CTeHKaX CTPHHIEPOB NpellyCMAaTPHBAIOT BhIPE3bl [UIA [XPOX0Oaa
OOBIKHOBEHHLIX H IPOMEXYTOUYHAIX IUMAHTOYTOB. IMIIAHrOYThI, HA KOTOPBIX
He MOCTaBJieHb! [OMOSIHHTENbHBIE DUMCHI, COCMHAIOT CO CIPHHIEPAMH NpH
NOMOIUM KHHI. BOpPTOBBIE CTPUHIEpHI, MalyBRl M IUIATHOPMBI COCIHHAIOT
¢ dopiuTeBHEM TIpH NOMOIH GpelITyKOB (TOPH3OHTANIBHO PACIIONOMKEHHBIX
6paxer). Ilpn pa3mewienun B dopruke uMCTepHH! GONBIIOA EMKOCTH B
He#l YCTaHaBNIHBaKT OTGOIHHYI0 nNepeGOpKy, ABIAOMYIOCA OIXHOBpPEMEHHO
OMOPOH [UIA JONOTIHHTEIIBHBIX PANOB 6MMCOB HITH FOPH30HTaJIHBIX fadparM.
YmMeHbIleHHe CHIIBI YRApOB NPH ClleMUHTE, CONPOTUBIICHUS BOJIbI [BHXKCHHIO
cynHa (ocebeHHO ero BOITHOBOH COCTaBiANLIEH) H Ap. 0GecrieUHBalOT yBeIH-
UYeHHEM 3a0CTPEHHA HHXHMX BETBEH HOCOBBIX INMAHIOYTOB, 3 B pAle Ciy-
yaeB — oopMacHHeM OynbGoo6pasHOl HOCOBOM OkoHewHocTH (cM. § 36).
B He#t ycTaHaBNMBAIOT BePTHKANBHBIE M TOPH3OHTAILHEIE Mad) parMbl.

Ilepexon oT ycwieHHOro HaBopa HOCOBOH OKOHEYHOCTH K OCHOBHOMY
HaGopy KOopIyca CyAHa BhIIONHAIT 0T POPNUKOBOI NepeGopkH, NOCTENEHHO
YMeHbIlIasg pasMephbl CBA3eH. MOMEHT COHPOTUBIIGHHS BCeX TPIOMHBIX LIMAaH-
TOyTOB HMXXHHX TBHH[AEKOB 32 (OPIHKOBO#H NepeGopkof 10 cedeHMs, yna-
JIEHHOrO OT HOCOBOrO IepneHiukynsipa Ha 0,15 L, YBE/IMMMBAKOT Ha 20%.
Ecnu mpomeT mnaHroyra TBMHAEKAa NpeBBILAET 3 M, YCTaHABIIMBAIOT [I0-
TOJTHUTENBHBIE BOPTOBBIE CTPUHIEPhI C MHTepBanoOM He Gonee 2 M, a B Tpio-
Me — GOPTOBLIE CTPHHIEpbI, SABJIAIOMIMECA MPOLOIKeHHEM BOPTOBLIX CTPHH-
repos ¢oprmHia.

KopmoBasa okxouewHocTs. OCHOBO# KOpMOBOH OKOHEYHOCTH KOpmyca
cyana (YYaCTKA OT aXTepnMKOBO# NepeGOPKH B CTOPOHY KOPMBI) ABJISIETCH
axrepmiteBens (puc. 1.19), pacnonoxenusit B JII cynHa ¥ opHOBpeMeHHO
obecnedHBaloIMA OllOpY AJIA Nepa pyis, HaNPaBNsIOIMX HACATIOK , KOPMOBO-
TO KOHIA IrpebHoro Bana. ®opMa axTepiITeBHA 3aBHCHT OT GOPMEBI KOPMOBO-
ro mop3opa (HaKJIOHHOH YACTM KOpPMOBOH OKOHEYHOCTH KOpHyca CyJiHa,
BRICTYNIalOWIEH 32 AXTepuureBeHb), KONWYECTBA IpeGHBIX BajiOB, THIA nepa
PY7I% HIIH HaNpaB/sIOILeH HACA/IKH, HA3HAYCHMSA Gy/IHA.

HMpa pByxBanibHOM rpeGHOH ycTanoBKe rpeOHble Banbl BBHIXOMAT M3
xopiyca sHe NIl cynna. B 3tom cnyyae peiiiBynHast Tpy6a BBIXOLHMT Yepe3
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Puc. 1.19. AxTepiiteBi# ¥ KpouuTeiit rpeGRoro Bana:

@ — axTepluTeBeHs NUTOCBAPHON; O — aXTEPLITEBEHE CO CheM-
HbIM DpYREPINOCTOM; 6 — axTepuwiTeseHn Ge3 pyeplrocTa; & — -
ABYpOrufi KpPOHWITEHH rpeGHOro msana; - 1 — crapu-nocr; 2 -
A6noko; 3 — neixuna; 4 < nopomea; 5 — naTka; 6 — pyaeprocT;
7 — pynesvie netmu; &8 —~ oxHo; 9 — apka; 0 — xmocToBMK;
11 — cremubiin pynepriocr; 12 — nepo pynsa; I3 — 6awep pyns;
14 — nana; 45 - por

BBIKPYXKH LINaHTOYTOB. BoIk pyXKKH 06pa3ylorT IyTeM YCTAHOBKH (DUTYPHBIX
$nopor ¢ BeIpe3aMu 1A TPOXoNa HeHABYAHOR TPYGbI, 2 HapyXHYI0 oOmHB-
KY B 3TOM paiioHe yu3rubator no o6sony dopos.

Wrorpa rpeGHble Banbkl BBIXOOAT HapyXy Yepe3 MOPTHPY — KOPOTKYIO
Tpy6y, NPOYHO CKPENNEHHYIO ¢ KoplycoM cynoHa. OHa umeeT AcHIBYIHBIN
NO/IMIHMK, CO3AAI0NIMiA onopy mis rpeGHOro, Bana, ¥ CaJibHUK, NPENAICT-
BYIOILIMHA 1IPOHHKHOBEHHIO BOJbI BHYTPh KOPIYCa CyIHa. Tocne Bhixoma
M3 MOpPTHPB! rpeGHON Ball NMPOTATHBACTCA HA HEKOTODYI [UIMHY B KOPMY
¥ Y BHHTA NOJIepXUBAeTCA KpoHIITeHHOM (puc. 1.19,2).

Jina obecnevesns npoxofa NeidaByaHoR TPy6sI BHICOTY GNOPOB yBesHu-
suBaT. C GnopamMu axTepuITeBeHb COENMHAIOT HPH IOMOUIM IOMEPEYHBIX
peGep, (I0[OWBY aXTepPHITCBHA HPOTATHBAIOT B CTOPOHY HOCOBOM OKOHEY-
HOCTH | CY[iHa U COCUAMHAIOT C TOPU3OMTA/IBHBIM U BEPTHKA/IBHBIM KHIAMM..
YcuneHue axtepluKa KaK N0 KOHCTPYKTUBHOMY oq)opw]emuo TaK H HO pas3-
MepaM HUTAUMKY ¥ CBA3CH COOTRATL "BYeT 10IK peiutenuio dopnuka (puc.’1.20).
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Puc. 1.20. KoHcTpyKuus KOpMOBOH OKOHEMHOCTH Tpaynepa (cnuil He nokasau) :

1 — peiinpynman tpy6a . (cm. puc. 1.25); 2 — quuwmenoi crpunrep; 3 — a6no-
ko axrepmreBna; %, I2 — Gumchr; 5, 1l — croitkm; 6 — kpowwrehn pyns; 7 —
remsMmuopronas tpyba (cm. § 9): 8 — pHuMmeRoR cTpHHrep KOPMOROTO TON3OPa;
9 — miatpopma; 10 — o6mmska Tpanua; 13 — nany6a; 14 — mmpcrpex; 15 -
xapnuurc; 16 — obwmuska Gopra; /7 — nepeGopka axreprmxa; I8 — npoponsHan

rodpuponannan nepeGopxa; 19 — mmanroyr; 20 — dnop

Tpaynepel KOpPMOBOTO TpajicHHA HMEIOT TPaHUEBYId KOpMy (KopMy
C NPAMBIMH OYePTaHHAMM B [UIaHEe M B BEPTUKANBHOH IUTOCKOCTH) M 0Bopy-
pyworcsa ciunoMm (cM. puc. 14,6 u 1.7,¢). TomuuHa obUMBKY TPaHLA HO
MeCTa NOJbeM2 TPAJIOBBIX IOCOK YBENIHUHBAETCSA 10 CPABHEHHIO C HApYXHOMH
OOLIKBKO# OOBIYHBIX CyOB, TpaHel 3amHuiaeTcA OT M3HOCA NPHBAPHBLIMH
HAaKJIOHHBIMH NOJIOCAMH CETMEHTHOTQ CeYeHMA JHAMETPOM He MeHee 70 MmMm.
Ilpy HaMHYMK CJIHIIA WIM NOJYCIMAA KOPMOBYIO OKOHEYHOCTh YCWIHBZIOT,

3* : 67



YCTaHaBJIHBas HOIOJIHHTENIbHBIE NPOJONBHBIE H NoNepedlbie paMHbie GankH,
pacnopkH, mepeGopkH B flonynepeGopku. BokoBbie BepTHKANbHBIE CTEHKH
cnuma (cM. puc. 1:4,6) OBOAAT MO HapyXHOH OOIIMBKH THHIIA M [0 aXTep-
MKOBOi nepeGopin. CTEHKH CIIMNA IUIABHO TEPEXONAT. B TNPOSIONbHbie
paMHeie nopnwiybHbie GajiKH NPOMBICIOBOA nanyOm — BepxHeid y Goib-
IIMHCTBA CY[OB HMIH NanyOpl 6aka y cOBpeMeHHbIX CyHOB (HampHmep, y
PKT-C ,Autapktpa”™). flany6a ciuma TpayfiepoB vaille MMeeT IJUIMITH-
yecKyto GpopMy C yrioM HakmoHa 35 °, mpononbHylo cucTeMy Habopa ¢ pam-
HBIMH OuMcaMu uepe3 3—4 MNAUMH M PACCIONHHEM MEXLY NPONOJIBHBIMH
Gankamu HacTuna He Gonee 600 mMm. Ha HekoTopeiX 06paGaThIBaiolMIMX
cynax, riae NpeqyCMOTpPEH CIMII JUIsA MOXbeMa YJIOBA CHEUMATLHBIMA KoJiec-
HBIMH HJIH MHBIMH TPAHCAOPTHEIMH YCTPOACTBAaMH, Nany6y cnuna BhIMOMHAIOT
1o monepeyHo#l cucteMe HaGopa. HaGop CTEHOK €/MNa COCTONT M3 BEPTHKAIIb-
HBIX CTOeK, KOTOpble KHMIIAMH Kpensit K Oajkam HaGopa najyOml cinna
M OCHOBHOTrO Koplyca cymHa. Bo BceX Clyyasx TOJIMHAZ HacTWia namyOnl
CNHMa Ha 2 MM Gonblile TOJIUMHBI HapyxHo# oGumBxH. Ha cymax, Benymmx
MeJIATHYECKHA JIOB, CTEHKH CJIMNa MNOOKPEIUIAIOT MPOHOJIbHBIMM IIpHBap-
HbIMH CErMEHTHBIMH I10JI0CaMK AHaMeTpoM He Menee 70 mM. Ilany6y u cren-
KH CIMIa COESMHAIT C HapyXHOH OGUIMBKOH TIpH NMOMOUIM CKpPYTJIEHHBIX
o paguycy 150—200 MM IMCTOB TONMUMHON He MeHee 20 MM.

Hancrpofikn m pyOku. Hanctpoiikn M py6ku, npusHMMaomue ydJacTHe
B 061meM 1npoxonbsHOM H3rule KOpIyca CynHa, Ha3bIBAT OAUHKbLIMU, A Hal-
CTPOHKH WIH pyOKH, HMelwe HeBGONbINYI0 MJIMHY H He3HAYMTENBHO YUACT-

_BylwinMe B obmem uarnbe xopnyca, — KkopoTkumu. JNHHHBIE CpefHHe Haj-
CTPOMKK MOTYT ObITh BKIIIOYEHb! B 3KBHBAJICHTHBIR O6pYyC, ¥ TOT/Ia pacueTHOH
nany6oii 6ymet nany6a HagCTPORKH, a IIOMAb TIONEePeYHOTO CeUeHHA BepX-
Hed nany6nl mod HamCTporKoH Oyner Gonblile Y KOHHOB HafcTpoikH. JInuH-
Hble CpPefHHE HAJCTPOHKHM KOHCTPYRPYIOT aHAIIOTHYHO KOPIYCY CyHHa,
KOPOTKHe cpefHHe HafCTpo#ikH, 6ak U IoT, pybku — Hcxoas M3 obecreveHus
MeCTHOM IIPOYHOCTH. '

HaGop HaJICTPOAKH aHAJIOTHYeH HaBopy B MexaynamyOHbIX moMetie-
HUAX, TONbKO OGojiee nerkmid. llmaHroyTsl HagcTpoexk M GOPTOBBIE CTOAKH
pyBOK YCTaHABJIMBAIOT Ha KANQIOM OCHOBHOM INNAHFOYTE, YYMTHIBAA Paciio-
TIOXEHHE BBIPE30B B CTEHKAX M manyBax Hapcrpoex u pyGox. B miockocrn
nonepeYHpIX nepeBGOpoK KOpIyca Cy[THa YCTAHABIIHBAOT PaMHBIE IHIIAHIOYTHI
4 6uMCbI MTH BbITOpoaxH. U3 nonepeuHpix nepeGopok Hapcrpoex HamGonee
OPOYHbLIMH [IENAKT KOHUEBBIE. HOCOBble NEpeGOpKH CpelHed HANCTPOAKH
U j0Ta. BOproBbIe CTEHKH HAJICTPOEK LIBAPTYWIHXCA B MOPe CY[OB OTCTOAT
ot Bopra He Mekiee YeM Ha 0,1 CBoeil BBICOTBI THGO HMEIOT YKNIOH He MeHee
0,1 B cropony III cymsa. Ilo xoHuaM HaacTpoex HaGNIOKAETCA KOHIEHTpa-
UHA HANPAXKEHNH, TOITOMY MECTa OKOHYaHNUA HAACTPOeK ycHnuBawT. JIMcTh
HH)KHero nosca GoproBoi OOIIMBKH Hancrpoiku HMEIOT TOJILHHY OGOoNbiiylo,
4eM JIMCThI CpefIHeH YaCTH HafICTPOHKH .

Hancrpomcn U pybKH OGBIYHO CTanmbHblE, OIHAKO Ha HEKOTOPBIX MpO-
MbICTIOBBIX CyNaX pPYOKH HM3IOTOBJEHBI W3 AJIOMHHHEBHIX CIUIABOB, 4TO
ymeHbiaeT Maccy u nonsxaer T cynma. JIns npegoTs pauieHust KOHTaK THOM

68



Puc. 1.21. Hagcrpotiku u pyGkH:

2 — Gak TpaMcrnopTHOTO pedipuxcepatopa; O — obumit BUx pybiu; I — nany6a
uHamcTpoiiku; 2 — croika cTemxu py6km; 3 — npomonvuas nonmnany6man Ganka
Habopa py6ku; 4 — mOAKpervieHHe BBIpe3a NOI ABepb; S — CTOMIKA BHICOPOIKHM;

6 — 6umc py6ku; 7 — croitka GopTa py6xu; & — Gumc HancTpOiKH



KOPPO3UMHM MeX/y CTaJbHbIM KOMMHICOM HaACTPOHKH (py6OKM) H €€ CTEHKOM
U3 aJIOMHMHHEBRIX CIJIaBOB YCTAaHABJIMBAIOT INPOKJIAAKY M3 Ppe3WHBI HIIH
THOKOJIOBOH JICHTB! Y BBINOJIHAIOT 3aKJIENIOYHOE COeIHHEHHE.

IpencTaBneHne O KOHCTPYKUMHM ‘HAfICTpoeK M pyGok maer puc. 1.21.

¥Yrnb1 coetiHEHNA GOKOBBIX CTEHOK PY'6OK ¢ KOHUEBbIMHU IlepebopkaMH
BBIIOJHAKT 32K PYTJICHHBIMA. JIIA NpeAOTBPalIeHHs KOHHEHTPAlMH HANps-
KEHMH B YIJIaX OKOHHBIX H [BEepHBIX BBIPE30B H NOABJICHHA TPELIHH YIJIBI
BBIPE30B CKPYIJISIOT, BBIpe3bl INOOKPEINIAIT OOMENOYHBIMH pPAMKaMH.
Bripesbr ons aBepel B pybkax, pacloJIOXEHHBIX B CpeqHeH YacTH CyfAHa,
NOAK PETUIAIT YTOJILIEHHbIMH JINCTAMH, Bbipe3bl )1 WJUTIOMHHATOPOB K OKOH
TIOIK PETUIAI0T TOPH3OHTAIIBHBIMI pebpamH.

a)  l——

X

»

Puc. 1.22. Kpennenue croex danpuibopra: -

a — cvmuaomeeca; 6 — xectkoe; I — HINIAHTOYT; 2 — 6umco-
Baa kuuua; 3 — 6umc; 4 — nmanyGHBIA CTpuHTEp; S — CMMHSM0-
wascx xopobka; 6 — croiika ¢anbwbopra; 7 — WIaHLMpb; )
‘8 — panvmBopr; 9 — xmuna; 10 — pebpo xectkocwm; 11 —

o6umsxa Gopra; 12 — pebpo xecTkoctn dhanbbopTa



Orpaxnenusi. KOHCTpYKLMIO M3 JIHCTOB C NOMKpPEIIAILIAM HaGopoM,
Tpe/IHA3HAYEHHYI0 [UIA OTPAX/ICHHA OTKPBITBIX YaCTed BepXHuX nanyo,
Ha3BIBAKT aasuboprom (puc. 1.22), a aHAIOTHUHY0 KOHCTPYKIIMI0O B HO-
COBOH OKOHEUHOCTH — Ko3bipbKoM (cM. puc. 1.21,a). Boicora dansuibopra
kone6nercs or 1 go 1,5 M. Ha moGbiBaromux cynax ¢anpuibopr, Kak paBHIIo,
He NpPMBAPMBAIT K IMPCTPeKy, OCTaBufAs npoceeT B 100-300 mm pns
cToKa 3a Gopr GoNbLIMX Macc Bodbl NPH 3a7MBaHMM NanyObl, a2 B LienAX
NPEHOTBPALIEHHSA TIOBPEXIEHHUI NPH LIBAPTOBKAX yCTaHABJIMBAIOT C YKJIOHOM
BHYTpb cyaHa He MeHee 0,1.

JinsA . npenynpexieHusa MOBPeXIeHHA MajyOHOro CTpHHIepa B paioHe
KpPEeIJIeHHA K HeMy croek ¢anbibopra KOHCTPYKLIMIO KpeIUIEHHS CTOCK
BBINOJIHAIT CMuHamoweica (puc. 1.22,2). Croiiku ¢ansmbopra pacrona-
TawT B IUIOCKOCTH OMMCOB ¢ MHTepBasioM He Gonee 1,5 M. B oTmesnbHbix
CllyYafgX JONYCKaeTCA yBeJMyeHne HHTepBaia. Ha pel60NIOBHBIX Cymax CTOHKH
dansbopra ycTaHaBJIMBAIOT Yepe3 [Be ILMAalMHM, a B PalioHE pa3MEILECHUA
OOPTOBBIX TPAJOBBIX IYr — Ha KaXxOOM LumaHroyre. o BepxHe#t kpomke
danpbopra KpemUTCA IUIAHILMPh, Yallle U3 NonocolynsGoBoro mpoduns.
Ha HeKoTOphIX KpYNHbIX OOpPabaThIBalOIIMX M I[PHEMHO-TPAHCHOPTHBIX
cydax ¢anbIGOpT MpUBapHBawT K wmMpcTpeky. Croiiku danbmiGopra ycra-
HABJIMBAaW0T ¢ GOJIBLIMM WHTEPBAaNOM, a IA yHajdeHUA OOJIBIUIMX MAcc BOJbI
C BepxHe#l mamyObl NMpedyCMAaTpPUBAIOT INMTOPMOBBIE HOPTHKHU — IPOJONATO-
BaTble BbIpe3bl B (anplIOOpPTE, OrpakjacMble METATIMYESCKOM PpEIISTKON
(CTa/IBHBIMY DIPYTKAMU) . '

Ha orxpeiThix yYacTkax many6 HaicTpoek, pyGoK, B HeKOTOPBIX paio-
HaxX BEePXHHMX nanyd, Mo KPOMKaM Bbipe3oB B maiybax, He obecriedyeHHBIX
KOMHUHICOM [1OCTaTOYHOH BBICOTbI, YCTaHaBJIMBAKT [OCTOAHHOE, CheMHOZ
WM 3aBalMBaloLieecs Jiee pHoe orpaxneHue (cM. puc. 1.21,2,2.10,e 1 2.11 . )
OrpaxieHHe COCTOMT M3 CTOEK BBICOTOH He MeHee 1 M, BBINOJIHEHHBIY i~
Tpy® WM NpodUNbHOR CTany, Jieepa, U3TOTOBJIEHHOTO M3 TpyD, MpyTwz
JIETKOH lieNM WIM Tpoca, U JeTaneil KperuleHus. CTONKH 3aBaJIMBAIOLIETOL S
H CHEMHOTO OTpaXKHEHHUs 3aKpEIUIAKT B CllelMalbHbIx OallIMaKaX, HpHBa-
peHHbIX K manyGe. [locne ocnabrieHHsE TPOCOBBIX HMM LENHBIX JIEEPOB H
OTHAY MOBOPOTHBIX WIThbIpeH OalIMAKOB, CTOWKH CHHMAIOT WX 3aBaJIHBAIOT
Ha natyGy, vawe BHONbL CyAHa. PacCTosHue MeXIy CTOMKaMM JieepHOTO
OTPaXICHHs He MPEBBIIAET 1,5 M, NPelyCMaTPHBACTCA CTONOPEHHE B BEPTH-
KaJbHOM IIOJIOXKEHMH CbHEMHBIX M 3aBAIMBANIIMXCA CTOeK. IIpMMeHeHue
B KayeCTBe JIEEPHOTO OTpaXOeHHA CTaJIbHOTO TpOca JONMYCKAE€TCA B HCKIIIO-
UHTENIbHBIX CITyYasX. .

Moxpermua BepxHuX nany6. B uelnsax coxpaHeHHs KavecTBa TOBGBIBaEMBIX
MOPpeNnpoAyKTOB paBoure yYaCTKH MPOMBICIOBBIX Nanys NOKPLIBAKT COCHO-
BBIMH JOCKaMH TomuyHoi 40—60 MM npu wmpuHe 100 Mm. Jocku yknambr-
BaloT napamiensHo NI -Ha ouMitieHHBIH M 3arpyHTOBAHHBIA CTAJIBHOW HACTHII
C NPHBApeHHBIMH INNMIBKAMM H KpenAr raikamu. OTBepcTHe HAN raiikoi
3aKpHIBAIT AepeBAHHON NPOOKOH, NOCTaBITEHHON Ha GeNitjiaX, CTHIKH U 11a3bl
[OCOK KOHOIATAT CMOJAHON NMaKJe, 3aIMBAIOT 3AIHBOYHON MAaccoi, HACTH
TPOCTPYTUBAIOT M NOK PBIBAIOT FOpAYeil HaTy panbHoit onudoit. Ha paccrosuuu

7



100—150 MM or mmpcerpeka k nanybHOMY CTpHHIepy HpPHBapHBaloT BHOTIb
fopra CTAIBHYK [OJOCY BbICOTOH 5060 MM (BaTepBeiicoBylo monocy),
N0 KOTOPOH M [OBOMAT HEepeBAHHOE IOKpbITHe ManyObl. OGpazoBaHHBIH
MeX[y LIMPCTPEKOM H BaTePBEHCOBON MOJIOCOH KaHaN (BaTepBeic) CryXuT
A cGopa BoIbl, yrmansieMo# 3a GOPT Yepe3 YCTAHOBIIEHHbIE B BaTepBeiice
winuratel (cM. § 17). g ycTpaHeyMs CKONB3KOCTH 11any® Ha HUX HaHOCAT
Heckonb3auylo Mactuky HM-42 u kpacky HK-101. Mactuuipre mokpsiTHs
nany% MeHee NPOYHBI, YeM JepeBAHHBIE.

Otpenvubie y3nsl. llaxra MKO pacnonaraeTcs Hap riaBHBIMM MeXaHH3-
MaMH, POXOAMT CKBO3b BCe ManyObl M 3aKPHIBAETCA BOJOHEMPOHHIIAEMbIM
CbEMHDIM KaIllOM CO CBETOBBIMH JI0KaMH. CTEHKH LI1aXThbl NOOK eIV AT CTOM-
KaMM B IUIOCKOCTH OCHOBHBIX ILMAHTOYTOB, ManyGbl B MecTaX BhIPE3OB 110N,
CTEHKH MOJK PENIIAI0T AHANIOTMYHO BhIPe3aM Hoj, rpy30Bsle moku. Ha cTenkax
WiaXThl YCTAHAaBIIMBaIOT TeJIbdephl MM HeDOMBLIME MOCTOBBIE K PaHbI, oDecTie-
YHBAIOLIMe MOHTaXMble M HeMOHTaxcHble paboTel B MKO. Yepea miaxTy BeIBO-
HOAT TPyOBl OT ABHIaTeNedl U KOTNOB B KOXYX ABIMOBOM TpyObl, POU3BOAAT
3aMeHY [TIaBHBIX M BCIIOMOraTtenbHbIX MexaHu3mMoB MKO (nipu cHATOM Kamne).

Puc. 1.23. KoHcTpy KUt ObIMOBOHR Tpy6al:

1] — xamo3u; 2, 8 — muadparmer; I3 — xKOoxyX NBIMOBO# TpyGul; 4 — ObIMO-
xon; 5 — seiropoaxa; 6 — maxta MKO; 7 — CTORKH CTeHKM LI8XThI ¥ BBIFOPOAKH
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Puc. 1.24. ®yunaMeHT ROX IaBHbA ABHTATEND:

@ — ofupsit sua; 6 - nonepewnoe cewerme; ! — npomonbunie Garmxu; 2 ~ To-

PM30OHTankHele nonocki; J — Gpakernt ¢ WHunamu; 4 — kHMupt; S — o6parTHble

- mojocet; 6 — wacTun Broporo aus; 7 — duioper; 8 — monycTpusrep; 9 — DuMIEBO#
! cTpuHrep

Koxyx dvimoeoii TpyGur (bansurrpyer) npeanasHaveH 1A OrpANGICHUA
BLICTYNIAOIHX YACTER XBIMOXOMA, Fa30BBIX/IONOB, FlyumTesei H T. 1. Gopma
TPYGnl ofecreuuBaeT NONHBIA OTBOR, NPOZYKTOB CrOpaHMA B atMocdepy
Ge3 3axpata Kakux-TnGo paitoHOB cysHa. BRyTpm mpiMoBOR TPYOm ycra-
HAaRITHBAIOT YTWIM3AUHOHHDBIE KOTJIbI, HeGONbIIME TEKTPOABKTATENH H T. 1.,
060pYaYI0T CYIIHIKH H APYTHE OMELLeHHA. ' ’

IpencraBnenne o KOHCTPYKImM TpyG jaer puc. 123, o BHEmIHEM MX
BHge — prc. 1.1-1.9. )

DyxoamenTs TpefHA3HAYEHbI A YCTAHOBKH M KPEIUICHHS MEXaHM3-
MOB H arperatos —o61e1mueﬂgmx B O[HO lesioe asis coBmecTsioR pabotel
HECKONBKHX Pa3sHOTHIIHLIX MAUIMH, YCTPOHCTB M T. n. OyHIaMeHTR HOI
F/IaBHble [BHIATE/IH COCTOAT H3 [BYX CBAapHBIX TaBPOBBIX KOHCTPYKUR,
CTEHKH KOTOPBIX IPHBAapeHb! K HACTMIY BTOPOTO JiHA B OJHOM IUIOCKOCTH
G [MHHUIEBBIMH CTPMHIEDaMM WIIH B IUTOCKOCTH ONEIHAIBHO YCTAHOBJIEHHBIX
NOJlyCTPUHTEPOB HACTHNIA BTOporo nHa. Ha kaxpom minavroyre CreHKH
Mexqly cofoi cem3zanel GpakeTamM C NOSCKOM, CO CTOpoHnl Gopros nop-
K PEIUicHbl KHUIAMHK (puc. 1.24). TIpH OTCYTCTBHH HBOMHOTO JIHA NPOJOTIBHBIE
CTEHKH (YHIAMEHTa OJHOBPEMEHHO SBJIAIOTCA [(HWLEBHIMH. CTPHHIEpaMH,
2 CBA3YIOLUHMM MX 3IEMEHTaMK ciyXaT hnophl. DyHRaMEHTH BCIOMOTaTENb-
HBIX H NanyGHBIX MEXaHW3IMOB 8 GOMBIIMHCTBE CIIYYa€B COCTOAT M3 COEIH-
HEHHBIX MPOIONEHBIX M NONEpeyHBIX Gamok AHCTOBOM CTanM, COBMEILEHHbIX
¢ HabopoM KOoplUyca M NORKpenneHWwHIX KHUIAMH. IIpH HeoGXomuMOCTH
nanyGel ¥ WIaTHOPMBI B MeCTax yCTaHOBKH (yHIAMEHTOB TOMKPEIUIAIOT
AOMONHATEILHO, 2 NpH GONbLIOH Macce MeXaHH3Ma (Arperata) YCHAMBAKOT
nyniepcamu unn tonyuepeGopxamu. HeGospilime mexanusmel yCTaHaBIIK-
BAlOT. Ha NpUKpenileHHsle K Habopy xopnyca cy/Ha KpoHIuTeRHsl. Bo MEOFHX
Cywasx uni ymeHelueHust BHODauMH KOPIYCHBIX KOHCTPYKUMi NpH paBoTe
MEXaHH3IMOB [OCHEHHNE YCTAHABINBAKT HA AMOPTU3ATOPDI.

Aetidsyonoe yctpoucreo npepHa3HayeMo [NA BBIBOAA rpeGHOro Bana

34 mpelensl Kopiiyca cygHa. OcHOBHbIE 2JIEMeHTBl O[HOIO M3 BapHaHTOB
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Puc. 1.25. Banonpopon BMPT:
& — panonpopoa; ! — axtepurrenenn; 2 ~

a — pehimpynHoe ycrpoicTBO; O — OeltuBynHas BTYynNKa;
neinBynHan Tpy6a; I3, 4 — nefinsynHble BTYnxkH (NOQLMIMHMHKH); 5 — cansHMKOBaA Habueka; 6 — nepe-
6opka axTepmMka; / - npoxnanka; & — tnaney peAmeyaHoR TpYOBI; 9 — HaXMMHas BTYNK3 CANBHHKS;
10 — rpe6uoit Ban; Il - ob6nmuobka rpebHoro sana; I2 — pxnapgpium gefiasyaumx BTynok; /3 — BuHT
peryaupyemoro urara (BPII); 14 — 6ykca Macnonposoge; 15 — omopHbiit nopummumnk; 16 — nonymydra;
17 — mexaHu3m uaMeHenua wara muura; I8 — macnobykcs; ]9 — npomexyTounsii san; 20 — peakTHBHAH

’ LLITAHTE; 2} ~ TYHHeIb BATIONPOBOAS



* Be#NByJHOTO YCTpOHCTBAa HpeAcTaBjieHsl Ha puc. 1.25,2. Kopmopoil KoHel

HOedaBymHOA TpyObl KPelAT K aXTepHMKOBOH HepeGopke ¢ nomouneio ranua
WIH 37IeKTPOCBAPKH. YCTaHOBJICHHBIH Ha HOCOBOM KOHIE YCTPOHCTRA Cafib-
HHMK NpeOTBPAalliaeT MOCTYIieHHe 3a60PTHOH BOABL B KOpIlyC cynHa. B cny-
Yae MPAMEHEHHA NeAABYIHBIX MOAIUMITHMKOB, 3aJIHTBIX 6200UTOM, CaJIBHMK
YCTaHAH/IHBAIOT M HA2 KOPMOBOM KOHue ycTpoitictea. Bonee mompoGHo meHn-
BYJHOE YCTPOHCTBO H3YyYaeTCA B CIIELHMATIRHBIX KYpCaxX.

Baaonpogod (puc. 1.25,8) cocrout u3 rpeGHOTO BaNa, HOYIH MOMHOCTHIO
Haxo[suerocd B ACHABYAHOH TpyOe, MPOMEXYTOMHMBIX BajiOB H Baja-Ipo-
CTaBKH, . CBA3LIBAIONICTO MPOMEKYTOUHbIC BaNbl C INIaBHbIM IBHIATENEM.
Mexay coGoit Basibl COEMHAIOT Py MOMOLIM ¢IIAHIEB M [UIOTHO HPHTHAHHBIX
wwmHapHieckux Gontos. IlpoMexyrTouHBe Banbl M Ban-MpOCTABKa JIEXAT
B NO/UHHNHHKAX CKOJIbXEHHA, YCTAHOBIICHHBIX Ha QYH[[AMEHTAX B TyHHerne,
BanonpoBoAa. Jig yMeHbIIEHUA TPeHHA IICHKH BalOB MOKPphIBaloT GpoH30M,
BKIAObllM NONMMNHMKOB 3anmuBaior 6aGbutom. Ha cymax ¢ xopMoBBIM
pacnonoxedueM MO npomMexXyToulble Basibl OTCY TCTBYIOT.

Tynneas sanonposoda npepcrasnser coBoi pacnonoxennyro B I
OT axTepnMKOBOH Nepebopkn o xopmoBoi nepeGopkn MO npononbHYyIO
BOJIOHeTIpoHKLIaeMYI0 BhIroponky. IlomepeuHoe ceyenHe TyHHCNS OOGLMHO
HMeeT Gopmy .apxH. CToikH OGIIMBKH TYHHENI® YCTAHAB/IMBAIOT Ha KaXIOM
umaHroyre. Bxon 13 MO B TyHHEND 06eCeYHBAIOT Yeped KITHHKETHYIO [IBEPb.
Y axTeprnuioBoii nepeGOPKH TYHHENIb YU pAloT, 06pasys penecc, B KOTOPOM
YACTO YCTPaMBAIOT 3amacHom Beixon u3s MO Ha mepxmioio nanyGy yepe3 Bono-
HenmpoHnmaeMyo waxTy. Ha cyzax ¢ kopmoBbiM pacnonoxceHHeM MO 1ysnens
BANOHPOBOJA OTCYTICTBYET.

3axkpurmis oTBepcmt B Kopuyce cymma. Jsepu nepebopok HeneHust
CyOHa H3a OTCEKM B 32KPbITOM COCTOHHHM HENPOHHIAEMBI HpH HAamope CTON-
6a BonpI BICOTOH He MeHee 5 M. HIX moppaspensior Ha Tpu THNA: HaBecHble

(mn 1), ckone3siuke MO BEPTHKANBHBIM WIH TOPHU3OHTAIBHBIM HANPAB-

NAOIMM C PYYHBIM IpHBOIOM (THR 2) NHGO C MPHBOAOM pYWHBIM M OT
ucTouHnka 3deprun (tan 3). CrajibHoe JIMTOE MONOTHO CKOAL3AUMX (KIIHH-
KETHBIX) JIBepei IVIOTHO 3aK/IHHMBAETCA B HaNPAaBIIAIOMIMX 33 CYET KJIMHO-
BUpHO# (opMb1 1BepH M Hanpas/smoumx (puc. 1.26,a). YnpasneHne Banu-
KOBbIM, peeyHbIM, THP2BIMUCCKUM MIIH JPYTHM [PHBOJAOM o0eCHedHBaeTCH
€ 06eux cTopoH nepeGopKH y IPHBOKA BPYUHYI0 HIIH BPYUHYIO M OT HCTOYHHKA
JHEPIUH, 4 TAKXKE C JIETKOMOCTYNHOrO MeCTa Bbillle manyGni nepeGopok.
YupagneHnse MPHBONOM € MCTOMHMKOM 3HEPTHH OCYIMIECTBIIAETCH [IOMOJIHH-
TeABHO U3 pyneroi py6Gin. [lepemenietive fBepy NO HANPABIAIOIMKM COLIPO-
BOX/IACTCA HENMpPEPLIBHBIM 3BYKOBLIM CHTHAJIOM, a 3aKPHIBaHHE C MOCTa
YRPABNCHHA — NPEHBAPHTENBHBIM HENpPEPHIBHBIM 3BYKOBLIM CHIHAIIOM IIpO-
nosxurensHocTsio 30 . CnenHanbHoe YCTPOHCTBO oBecreMMBaeT apTOMATH-
YeCKOE 3aKpbIBaHME JIBEPH, €CIIM OHa, 3aKPLITaf ¢ MOCIa ylpapiieHHA, ObUTa
OTKPpbITa C APYTOro MocTa, ¥ NpefAOTBPAIAET BO3MOXHOCTb ee OTK phIBAHHA
C MOCTa ympaplieHHA, €CIIM 3aKPhITHE OCYILNECTBIEHO c Apyroro nocra. Iura-
HHE 3Hepryeil NpHBOMAOB [IBepell THNA 3 OCYIECTBIAETCA He MeHee YeM OT
ABYX HE3aBMCHMBIX HCTOUYHMKOB. BpeMsl 3aKphiBaMMA [BEPH PYUHBIM IpH-
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Puc. 1.26. BogoHenpounnaeMble JBEpH :

@ — xnuuKernan; 0 — mabecHast; | — mogomenpommuaeman nepebopxa; 2 —
KOMHMuecKAn 3y6uaTas mepenava; 3 — BAMKKORLIA npupon; 4 — 3MEKTPOIBMIaTesNb;
5 — macnaumii uacoc; 6 — rpyGonposon; .7 — rugpowwmnanp; & — mToK NMopnmA
ruaponsmnapa; 9 - gunumapudeckan 3y6usras wecrepun; 10 — syGuaras pefixa;
11 — nonotmo ppepmu; 12 — pama npepu; 13 — nany6a nepebopox; 14 — xommure
nBepu; 15 — wimnonan wapenka; I6 — pyuxa-sappafixa; 17 — Gensomacnocroikas

pe3nHopan npoianka; I8 — merna gBepwu .

BOJOM MPH NpPAMOM IOJIOXKEHMM CyOHa e Inpepbnuaer 90 ¢, mpuBOAOM
OT MCTOWMK2 3Heprumn He Gonee 60-c u ne menee 10 ¢. Cpencrea s 3aKphbi-
BaHWA OBEPH HOSDKHBI nencmonars Gc30TKa3HO MIPH KpeHe 110 15° na no6ok
6opr 1 mubdepente no 5°
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Hasecnvie 80002a30HenponulaeMbie Ogepu 1NTAMIYIOT M3 JTHCTOBOH
cramu (puc. 1.26,6). Hpu Haxatm¥ PyKOH Ha pyuKy-3aipaiky (c siroboit
CTOPOHBI [BEPH) XBOCTOBAafA €€ YACThb C BHYTPEHHEH CTOPOHbi HOMEILCHHA
HaJBUTaeTCA Ha KIIMHOBYIO HAMIeNIKY, MPHXKMMasA KOMUHIC Bblpe3a mox ABepb
K. YNOXeHHOH MO nepuMerTpy ApepH (PacoHHOH GeH3OMACIIOCTOAKOH pe3H-
HOBOW NMpOKJIajiKe.

- Hasecnvie nporueonoxapmvie (o2necroiixue) OGepu — MyCTOTeNas CTanb-
HasA KOpo6Kka, H3ONMpPOBaHHAA TAK Xe, KaK M NepeGopka, HA KOTOPO# OHa
ycraHoBneHa. OrHecroiikMe [BepH YCTaHAaBIIMBAOT B BBITOPOAKAX TPAlloB
¥ B NepeBGOpKaXx INIaBHBIX IPOTHBOIOXAPHBIX 30H, [JHCTAaHLHMOHKOE yrpaBJie-
HHMe 33aKpbITHH OrHECTOMKHX [Beped 0OBIUHO obecrmeuHBalOT W3- pyJIeBOH
pyOkH. Kuble MOMeLLEHNA C ITTyXHMH HIIM CTBOPYATBHIMH HILTIOMHHATOpaMH
nuaMeTpoM B cBety MeHee 400 MM oGopynyioT HaBeCHBIMH [iB¢pbMH Bolnee
NerkoM KOHCTPYKUMH. DJTO acGOCHIMTOBbIE OTHe3ajlepXHBAIOLIME [IBEDPH
C BEHTHIAUMOHHOW pelleTKOH M BbIOMBHOM (HIIEHKOH B HMJKHEH YacTH
OBepH, OGIIMIOBAaHHBIE CIOMCTHIM IUIACTMKOM ITOJ LieHHbIE IOPOJBI JepeBa.

HanomMuHaTopbi O KOHCTPYKTUBHOMY HCIIOJIHEHHI0 MOTYT GbITb CTBOD-
YaTBIMH M [NIYXHMH (HE OTKPBIBAIIUMMHMCS), 3 B 3aBUCHMOCTH OT TOJILLUMHBI
CIEeKJIa U HaMeTpa B CBETY — TAXENIbIMH, HOPMAaNbHBIMU H 06IeryeHHhIMK.
Boprosrie uinmomunatopsr (puc. 1.27,a4) pacnmomarator Beiite netdedt I'BJI
He MeHee 4eM Ha 0,025 B. MinoMHMHAaTOpbl, YCTaHOBIIEHHbIe B HapyXHOMH
obumMBKe HHXe Many6bl HamBOOHOTO 60pTa, B T06OBLIX NepeGopkax NepBOro
Apyca Hapcrpoek (pyGok), BTOpOro stipyca NpH YOaJIEHHM OT HOCOBOFO
nepneHauKynsapa He OGomee 4Yem Ha 0,251, cHabxaioT MeETaNIUYeCKMMH
IUTOPMOBBIMH K PHILIKaMH. BOIOHENpPOHMIIAEMOCTh CTBOPYATOrO HILTIOMHHA-
TOpa M INTOPMOBON KpBIIIKH obecneunBaeTcs 06xaTueM (acoHHOM pe3u-
HOBOW MPOKaAKH.

Ha kopmyce cgerogoeo awka yCTaHABIHMBAIOT TIIYXHE WUTIOMHMHATOPHI
(puc. 1.27,6). Kpplllky CBeTOBBIX JIIOKOB, Pa3MEMIEHHBIX HaJ ILAXTOH
MO, xamby3aMu, npoXOIBHBIMH Kopnnopawx OTKPBIBAMOT . u 32K pBIBAIOT
DHCTaHIHOHHO C-TIOMOLUbIO MPHBOAA.

Cxoonsie awku (puc. 1.27,8) npemHazHayeHbl IS JOCTYIA B TOANA-

ny6ubie momenieHua. Ilo popme oHM OBIBAIOT KBafipaTHRIMH, IMPAMOYIOJIb-
HbIMH, KDYTJIBIMK HITH OBaTBHbIMH, 33K PBIBAIOTCA M OTKPbIBAIOTCA BPYUYHYI0
(nerxue) wim c nomoiupio mMpuBOma (TsxXensie). BopmoHenpoHMuaeMoctb
obGecnieunBaerca  o6xaTtHeM  (acoHHOM MacT06eH30CTOMKOM Pe3HHOBOH
NpPOKJagKH mioka. OTKHOHBIE KDBIUKH CXOPOHBIX JIIOKOB COBPEMEHHBIX
CYNOB [Jisi MOAAEPXKaHUA B OTKPHITOM COCTOAHHH 060PYNOBaHB! CAMODHKCH-
PYIOLIUMHCS CTONOPaMH.
- Topaosunvs (puc. 1.27,2) npennaanaqenu '[NIA IOCTYyNa B LMCTEPHBI,
Kobdepiamer u T. m. Hx (bopMa Kpyrias HIIH OBanbHas, 33KpPbIBAIOTCA
OHH METAUIMYECKOH KPBIIIKOR NMyTeM OGXaTHA TaeKk MO ee INePHMETpY.
B 3aBHCHMOCTH OT COOEPKHUMOrO NMOMELICHMS HENPOHMHAEMOCTh OGecIeyH-
BaeTCA pe3HHOBOH, KapPTOHHOH HWIH APYTOf MPOKJIagKOM.

I'py3oebie awxu COBpeMeHHBIX NPOMBICIOBBIX Ccynos (puc. 1.27,0)
3aKpBIBAIOT OTKHAHBIMH HIIH [BYXCTBOPYATBIMH METAIIMYECKMMH KBl
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s ) _ Puc, 1.27. 3akpLiTHA NPOXOIOB H OTREPCTHH:
@ — CTBOpPYATbIA Hnnmnuﬂérop; 6 — ceToBO# MOK; € -- CXORMBIL NOK; & — TOPNOBHHA; - JBYXCTBOPYATOE rHAPABIIHUECKOE
33KpbITHEe FPY3OROTO MIOKA (M30MmuMA CHATE); J — CcTROPYATHIN WUTIOMMHATOp; 2 — pe3uHOBas npoknanka; 3 — cronop; 4 —
7 — BOPOTA30HENPOHULAEMAR KPBIINKA;

mWTOPMOBAA KpbILIKE; J — OTKUOHOH 60nT ¢ GapainkoBoA 3aapaitkofi; 6 — KOMMHIC;
8.~ rnyxo# wumomMunatop; 9 — xan MKO; 10 — crranvwaurens; 1/ — xpoika moxa; /2 — ynop; 13 — nprsapeiu; /4 — xpuwka
- sitxa; 17 — macun BToporo nma; /8 — MAPONIPMROL 3AKPHITHA

roprosussl; 15 — mmwibka; [ *



KaMM, CHabXEHHbIMM TIHIpaBJIMYeCKHMH YCTpOWCTBAMH [JIi OTKPBIBaHHA
M 3aKpbiBaHns. KpblUlKH TIKOBHIX 33K PHITHA pedpHXKepPaTOPHBIX TPIOMOB
U TBHHOCKOB C BHYTpPeHHEdl CTOPOHBI NOKPBIBAIOT HM3OJALUOHHBIM MaTe-
puanoM H oGmMBalOT MeTanmudeckKMMH nuctamu. Kpomku gByxcTBopua-
TOTO 3aKpPLITHA MeEXTy CoDOH CoelMHeHB LIAPHHPHO, OJHAa M3 CTBOPOK
' HMIAPHAPHO COE[MHEHA C KOMMHICOM [Ipy30BOTO JIlOKa, Apyras cBoGomHO
HepeMelaeTCA Ha pONHKax IO MOJIKaM IMPOJOAbHOIO KOMHMHICA JIIOKA.
Beicota xoMHMHIca Ha OTKpbITOH nanyGe He fosxHa ObiTh MeHblle 600 MM.
Ha sHexoTopbIX Cyliax KPpBILIKH JIIOKOB OTKPBIBAIOT C IIOMOLUBI0 IPY30BO-
ro ycrpoiictBa. I'py3oBble JIOKM Ha IpOMBICIOBOMA manyGe H OyHKepsl 3a-
KpPbIBAIOT CHEMHBIMM KpBIUKAaMM, 3alUATBIMM [OCKaMKM 3aloIHLO C [e-
PeBAHHBIM MOKPbITHEM nNanyGhl. BomoHenpoHMuaeMocTk obecneynBaeTcs
TaK XK€, KaK Y HaBeCHbIX BOJOHENPOHHLAECMBIX IBEpel, 0BXaTHEM YTOIUIEH-
HBIX TOJIOBOK -33[IpaeK.

§ 7. CynoBbie moMelleHUs

Cynospie nomenieHnss obpasoBaHbl NyTeM pa3fieNicHHA KOpIyca CyaHa
Ha OTCeKH H pasfieficHMs OTCEKOB, HajficTpoek M pybox mnanybamu, mmat-
dopMaMH M BBITOPOJIKAaMH Ha OTHAEIILHBIE 3aMKHyTble NpocrpaHcrBa. Ko-
JIMYECTBO M PACHOJIONEHHE CYHOBBIX NOMELUEHHUI, HX 060pyaOBaHHe U pa3Me-
pbl onpenenaloTca MEOruMU $aktopamu. CornacHo Ipasunam (u. VI , Ilpo-
THBONOXAPHAS 3alUMTa’’), CYHZOBble NOMEIUEHHA NOIPA3NENAT HA NOCTHI
YTpaBJICHHSA, XGUIBIE, CIY>KeOHble, Ipy3CBbIC, MAlIMHHBIE NMOMEIUEHHA, Xpa-
HWIHILA TOIUIMBa M CMA30YHBIX Macesl, HaCOCHbIE, IPOU3BOACTBEHHbIE TIOME-
LIEeHHA, TOMELUEHHA CMIeLMaIbBHOM KaTeropuH.

HNocrer ynpaenenns. Iloct ynpasneHus cynHOM pacmosiaraeTca Ha XOmo-
BOM MOCTMKE B 3aKPBITOM MOMelleHKH B PyJNeBoH pyOke, uMelolled nBa
BBIXOA — [0 OOHOMY Ha KaX[oe KpPbUIO XOJOBOTO MOCTHKA — U TNPOXOX
¢ Gopra Ha Gopr. B pynesoit pybke ycTaHaBNHMBajOT IyJbThl YNpPaBJIeHHA,
cocTofllMe M3 YHHGUUMPOBAHHBIX CeKlMil. B Ceximu BGTPOEHBI MAUIMHHBIA
Tenerpad, 3NeMeHTbI YOPaBIICHAS CY[HOM H BHMHTOM pel'yJIMpPyeMOro 1ara,
KOMMYTAaTOPBI TPRHCIIALMH H FPOMKOTrOBOPSAILEH CBA3MU, TelledOHBI NMAPHBIX
CBA3e#l W aBTOMaTHuecKaA TelleGOHHAA CTaHUMA, IIEMEHTBI Pa3TIMUHOH
CHTHANTH3aUMH H YNpaBlieHHA. B NMoMelueHHH, CMeXHOM C pyJeBoH py6KOH,
pasmMellialoT WITYPMaHCKYI pyOky, obopymoBaHHylo cpelcTBamm, oBecrieunt-
BAaIUKMMM BBIOJTHEHHE DAa3iIMYHBIX INTYPMaHCKHX pacuetoB. Ha Manbix
cymax obe pyOkHM YCTPaMBalOT B OJHOM IOMELICHHH. B H30THPOBAHHOM
TIOMELIEHHH KPYTHBIX O6GpabaThIBaloOILMX H KPYMHBIX AOOBIBAKIIMX CY/OB,
CMEXHOM C pyleBOH pyOKOH, yCTaHaB/IMBAaIOT HABUTaLMOHHBIH KOMIIIEKC
CIYTHHKOBOH HaBHTaiMH s Gojiee TOYHOTO ONpefesIeHNS MeCTONOJIONEHHA
cynHa, PammopyOky pacnionarailor pAanoM C pysieBoi pybkoit. Ha coBpemeH-
HBIX IOOBIBANIMIMX CyaX B KOPMOBOH 4YacTH pyOKM yCTpauBalOT NpPOMBIC/IO-
Bylo pybky, OOOPYNOBAaHHYI0O CpPEe[ICTBAMH YIPABJICHHS HNPOMBICIOBBIMU
MeXaHW3MaMM, BHHIOM peryjIMpyeMoro Inara ¥ CpedcTBaMH 0GecClieYeHHA
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Prc. 1.28. YacTs coBMellleHHO! HaBHraMOHHO-IPOMEICIIOBOH PYGKH COBpPeMEHHOTO
KpyliHoro AoGHIBaIero cynHa: pyGKH clieBa HalpaBO — NPOMBICTIOBas, INTYPMaH-
CKaf, pyniesas

MaHEBPHPOBAHUA CYOHOM, HMEIOHIYI0 OTKPBITBIA POXOM, B PyN€BY™ PYOKY
(puc. 1.28).

LY — 3ByKOH30NMpPOBAHHOE NOMELIEHHE, B KOTOPOM PAacHOJIOKEHHI
OpraHpl AMCTAHUHOHHOTO YNPAaBJIEHHWA TIJIaBHBIMH H BCIIOMOraTe/IbHBIMH
MEXaHM3MAMH, BHHTOM DeTYIMpPYeMOIO IIara, KOHTPOJIBHO-H3MEPHTEIIbHbIE
pubopsl, NpuGOPI aBapUIHO-NpeAYIPeAUTEIIBHON CHIHATIM3ALHM H CPENICTBA
caau (puc. 1.29).

Heutpansupnii noxapuetii noct (LIII) — nomemeHne, roe cocpenoTo-
YeHBI CTAHLMH CUTHATIH3aUMH OGHAPYXeHHs N0Xapa M AUCTAHIMOHHBIE MYCKO-
Bbi¢ YCTPOWCTBA MPOTHBONCOKAPHBIX CHCTEM, pa3MelUEeHHBIE HA MOCTHKE
UIM B JpPYTMX MNOCTaxX YNpaBlieHUA, UMEIOIIHX HEMOCPEICTBEHHYI0 CBH3b
¢ MOCTHKOM H KPYTJIOCYTOUHYI0 BaXTy Ha XOHy cydHa (K 3TOH Xe KaTeTOpHH

Puc. 1.29. [IITY coBpeMeHHOro CyJHa
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TNOMeLlEHHH OTHOCAT MOMCILUEHHSA aKKYMYIATOPOB, ABAPHIAHBIX HCTOYHHKOB
3HePIMH, PaClo/iaraeMbIX Boluic najnyGel nepeBopoK, H T. M.). .
Kunnpie moMewmenua. K #wibiM noMeleHUsAM OTHOCAT KaloThl, oOiiecT-
BeHHble H CaHMTApHO-THTHEHHYeCKMe NoMellieHus. COrTacHO TpebBOBaHMAM
IIpaBwi1 >xwWible NOMENICHHA He MNONYCKAeTCA pa3MeliaTb HHMXe MajyObi
nepeGopoK, B HOC OF (JOPITHKOBOA H B KOPMY OT aXTepNMKOBOH NepeGopok.
Ha coBpeMeHHDBIX MPOMBICTIOBBIX CyfaX oBOPYAYIOT OAHO- H JBYXMECT-
Hple KoMdopTabGenbHble Kk a 10 T bl * (puc. 1.30). Ilpu paccenenun sxunaxa
10 KawTaM IpeXyCMaTpuBaloT oGecrmeuyeHue HamGollee KOPOTKOro M Geso-
IIACHOTO MYTH OT KawThl A0 pabouero Mecra. B GoJbLIMHCTBE CHYyYaeB yCTpaH-
BalOT KOPHIOPHYI CHCTEMY pACIOJIOKEHMA KAawT C JBEPAMH, OTKpbIBA0-
IIMMMCA BOBHYTPb KaioThl. KalOTbI paclionaralT mo GopraM CyZHa, ¥TO
NO3BOJIsAET HCIONb30BaTh B HUX €CTECTBEHHble OCBeLIEHHE H BEHTWIALHIO.
B mocnepHue ropmpl nmpUMeHAT MOAYNbHBIH MeTof OopkH, oBopyno-
BaHUs H 3aIUMBKHU CyIOBBIX nmoMelueHui. [fog Momynem noHuMawT yHupH-
UMPOBAHHBIA y3e/l, OPOPMIICHHBIH KAaK CAMOCTOATENIBHOE H3[eIHe M BbI-
MONHAIOIIMA onpedeneHHyo ¢yHKIHIO B obweM ycTpoictee. B CCCP s
3alIMBKH INIOMEILEHHH IPHHAT OCHOBHOH Moayns M 100. KparHocts
pasMepoB MOMY/bHBIX (CTAHHAPTHLIX) TaHelled 3alUMBKH oGecneunBaer
BO3MOXHOCTh HITAMIIOBKH MOIYJEH H TOIHYX HX B3aHMO03aMeHAeMOCTD,
MO3BONAET 3aLUHTh TOBEPXHOCTH MPAKTHYECKH N06bIX pasMepoB. C BHYTpeH-
HeHl CTOpOHbI MaHelH HAaKJleeHa Heroprou¥as M30/UMA C THIPO3AIUTHBIM
TIOKPBITHEM, HapyXHas CTOPOHA NOKpPbITA [eKOPaTUBHHIM IOJIMMEPHBIM
MaTepuaoM. KpensiT maHe u K MeTauIHYeCKOMY KapKacy, H3TOTOBJIEHHOMY
B uexe (puc. 1.31). ’
C yuetom tpeGoBanmit COJIAC-74 u IIpaBus 0 MpUMEHEHHH B CYIOBBIX
MIPOTHBOMOXAPHBIX KOHCTPYKUMAX TOJIBKO HErOPHYHX MAaTepHajloB (KpoMe
OEKOPaTHBHOH OGIHLOBKH MOBEPXHOCTEN) B MOC/eIHKE TOABI pa3paboTaHsl

Puc. 1.30. Kawra Broporo Mexanuka Ha BMPT
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Puc. 1.31. U3zonauua cyIoBbIX NOMelIeHHH

4 — 3BykoBas; 0 — NPOTMBOMNOXADHAS HANbUIAEMan: 6 — KapKACHaHA;
1 — usonupyeman mnomepxHocTh; 2 — u3omauna; 3 - Habop kopnyca; 4 —
oGpelretnk; J5 — wmnbka; 6 — 3alIMBKA M30JAUKH; 7 — NEeKOPATHBHAR
3ammBeka; & — MeTauMueckmi wwmnr; 9 — yronbhuk obGpeurerHuxa; 10 —
npoxnanks u3 taoxona; Il — mucr n3 AMr; ]2 — caMOHape3anowHi BUHT;
13 - kopotenu; 14 — cexuma xapxacoB; 15 — nexopaiwBHO-OTAENOUHBIA
IU1aCTMACCOBBIA IwIMHTYC; 16 — monaynbvueie naHenu; 17 — mmacTMaccoBbIi
muntyc; 18 — noxpeitue nany6er; 19 ~ cxoba; 20 — ycraHoBouHmIH Gont

OTeYeCTBeHHBbIE HEroploYMe M OTHE3AIIHILEHHBlE MATEPHAIbl H KOMIIO3MIHKH,
U3 HUX mpexpe BCero cliejlyeT BBLIEIHTh HETOPIOUYIO KECTKYIO IUIMTOUHYI
TEIUTOU30JIALMI0 U3 MUHEPANBHOTO BONOKHA HA KapOamMiigHo# cMone M@-17
ITnure! MCMONB3YIT B KauecTBe CepHaUeBHHbI MOMYJbHbIX TEIUIO3BYKONpPOT. -
BONOXApHBIX TaHeJleH UiA HM3OJIALMH XWIBIX H CIyXebOHbIX NOMeElLeHHMI.
Heroprounit kieit Mapku AXK 1H03BONAET NPUKIICHBATH IUIHTHI H3OIALMH
KaK BHyTpH maHesneil, o6pasys MX ceplLEBHHY, TAK M K KOPIyCHbIM KOHCT-
pYKuMAM. JJeKOpaTHBHBIM MaTepHAIOM 00070UeK HaHeNeH MPUHAT METalo-
IUIACT — CTAIBHOH OUMHKOBAaHMbIA JucT TonmwmHod 0,8~i,1 MM ¢ Ha-
KJIeEHHOM Ha HEro AeKOPATMBHO-3ALIMTHOM NOJIMMEPHON IJIEHKOH TONIIHHON
150— 300 mxm. I'upposawmtHOe . nokpbithe Mapkn XHC, HaHocHMoe Ha
IUTHTBL PYYHBIM HJIM MEXAHH3UPOBAHHBIM CHOCOOOM, a TakKe GyMaXHO-
CTTOMCTBIH TUIACTHK NOBBILLEHHBIX 3JIACTHYHOCTH, TEPMOCTOMKOCTH ¥ BOJO-
CTOMKOCTH oODecrneynBalT 3aMeljIeHHe paclpocTpaHeHusA IutameHH. s
NOKPHITHA NanyG pazpaboTaHbl IUTMTOYHBIN JIMHONEYM U JIMHOJIEYM Ha OCHOBe
¢ IIMPOKOH raMMoil pacuBeTOK, OTNHYAIOIIHECS MeJICHHBIM paclpoCTpaHe-
HHMEM NJIAMEHH TIO er0 MOBEPXHOCTH.

KofGmecTBEHHB M NOMEUIEHH AM OTHOCAT CAIOHBI, KaloT-
KOMIIAHHH, CTOJIOBBIE, KYpPHTEJIbHbIE, KHMHO3a/lbl, CUOIHOTEKH, WMTAIIbHBIE
K CHODTMBHBbIE 3albl, MEMUMHCKHE NOMEIEHUA (MeIUUMHCKHE 6I0KH)
H T. 1. Bce GompuMe M KpymHple moGpiBaiuue cyna oBOpyayHT CaHHTap-
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HeIMM GJloKamu,'a KpymHble 06pabaTsiBarwliie 1 MHOTHe KPYIHbIE MpUeM-
HO-TPaHCIIOPTHbIE CYAa — XMPYpPIHYeCKHMH, CTOMATOJIOTMYECKHMHU, PEHITe-
HOBCKMMM M APYTHMH CHELHANU3HPOBAHHBIMY KaOHHeTaMM M CTaLiMOHapaMu.
MenuumsckHe NoOMelleHHA PacloiaraioT M30JHPOBAHHO OT APYIMX HOMelile-
HHA 1 oﬁecnélmsaxor HE3aBHUCHMBIM BBIXOJIOM Ha OTKpBITYI0 nany6y. [Isepu
06ILIeCTBEHHBIX TOMEILEHHI IOMXHBI OTK phIBATHCA HAPYXY IS ycxopemm
BBIXOLa U3 3THX NOMELIeHHI IPH ABAPHH.

KcaHNTapHOTHTHEHHYECKHNM NNIOMelle HUAM OTHOCHT
Tyaderbl ' (Ta/lblOHBI), YMBIBA/IbHbBIE, LYlLICBble, BaHHbple, OAHM, MpaveuHsie
U TOMY nofoGHble nmoMeuleHUA. [1071bI M CTEHBI ITHX NOMELIEHUA IOKPHIBAKT
KePaMHYeCKHMH IUMMTKAMH NO LEMEHTHOMY.OCHOBaHHI0. IInsa Hux oObIMHO
HCIOJIB3YI0T HaHMeHee YOOOHbIe NOMeMIeHHA Ge3 eCTeCTBEHHOTO OCBELICHHUA.

CirykeGHble noMeltiehns. K cny>xeGHbIM IOMELIEHHAM OTHOCAT XO3ANCT-
BeHHbIE MOMeMeHHA — KaMOy3sl (xyxHu), xne6GonexapHu M T. 1. (ux oGopy-
OOoBaHHe paboTaeT Ha TBEPAOM HIIM JXHIOKOM TOIUIMBE) ; TTIafHIbHbIE; TNIAB-
Hple GydertHble; NPOBU3ULMOHHBIE KIIAKOBBIE; MOCYAOMOeUHbIe M KJIafOBhie
NOMELIEHHA — KJIafOBble CYJOBBIX 3al1aCOB, B3PhIBUATHIX BELLIECTB, 3aMYaCTe,
¢oHapHbIe, MAADHBIE U T. 1.

I'py3oBhie moMeleHHS . praonble NOMEILIEHHS — 3TO I'PY30Bbl€ TAHKH
IUIA TIEpeBO3KH TPY30B HAIMBOM, B TOM WHMCIIE CIIMBHbIE LMCTEPHBI, U NOMe-
LeHHUA JUISA CYXHX IpY30B — TPIOMBI H TBHHIEKH.

F'py3soBhe TaHKH IJIA NEPEBO3KH I'PY30B HAIMBOM (IMIITaHKH)
yCTpPauBaT Ha KpYyNHeIX o0OpabGarpiBaOiiMxX M IPHEMHO-TPAaHCHOPTHBIX
Cydax [nAa [OOCTaBKH TOIIHMBA AoOGhIBaoOwIMM cydam Ha npomsicie. [locne
OCYUIEHHA, MPONAaPHBAHHA H 33YMCTKH [IMITAHKH 3aTpY>XaloT prIGHON MYKOMA.
PacrionaralotT HX, KaK TpaBHIO, MEXOY TIPY30BbIMH pechPHXepaToPHHIMH
TpioMaMi M ¢opnukoM. CrHBHble UHMCTepHBI MpefHa3HaueHsl miA cBopa
CTOYHO-(eKaJIbHBIX M JIBANBHBIX BOA. ByHKepsl MpenBapUTeNbHOTO OXJIaxne-
HHA 3360PTHOM BOMbI HCHONB3YIOT /IR OOeCTEYCHHA MOHAYM XOJOAHOM
BOMBI B OYHKEPHI-AKKYMYJIATODEl XPaHeHHS yJIOBa A0 ero NOCTYIUIEHHS
B TMPOM3BOACTBEHHbIE MOMENIEHHA. BkiamHpie uUMCTepHBI DRIGHETO >KMpa
CITY>AT [UIA XPaHEeHHA U [OCTABKH €T0 B IOPT. '

FpysoBble TpiOMB M TBHHIEKH Ha COBPeMEHHbIX IpO-
MBICJIOBBIX Cy[laX B OCHOBHOM pedpHkepaTopHble, HX BHYTPEHHIOI NOBEpX-
HOCTb TOKPBIBAIOT H3ONALMEH 1A yMEHBIIEHHA TemtooOMeHa ¢ BHELIHeH
cpemoi. Huskylo temmepatypy B TpioMe obecneunBaer pedprikepaTOpHasd
YCTAHOBKA, KOTOpag MOXeT UMeThb HGO GaTapefHyI0 CHCTEMY OXNaXOeHUsS
(oxnaxpamwowue GOpTOBBIE M MOTONOMHBIE GaTapeH pacmoNIOMXeHbI BAOIb
BCEIO TpioMa), JuGo BO3AYIHHYI (C KaHajaMe WiM 6e3 xaHanos). Ilpu
BarapeitHoit cucTeme GOpTOBble GaTapen OrpaXKJAlOT 3AIUTHOH PEWETKON,
MPH BO3AYLIHOM — B CHEeHHMANbLHOM BRITOPO/KE TPIOM2 YCTaHABJIUBAIOT BO3MY-
XOOXJIafMTENH, 3 OXJIaXACHHBIA BO3OYX MOJACTCA BEHTWIATOPaMH JIHBO
B DOpTOBBIC WM HamoONbHBIE NepPOPHPOBAHHEIE (WIH C PEllTKAMH) KaHa-
JIBl, Yepe3 KOTOPbIE OH NMOCTYMaeT B TPIOM, JTHGO cpasy B TpIOM.

Bce BHyTpHTpioMHBIE YacTH KOPHyC2 CYOHA H3OMHUPYIOT HM3OJIALHMEH
H3 GHOCTOHKHMX MaTepHAJIOB, He BHITE/IAIOMMX 3a1aXa, a B Mecr‘ax BO3MOXHBIX
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17 34 5 Puc. 1.32. Hsonauua pedpuxeparopHoro Tpioma:

I/ — nucrer Hapyxmoit ob6umexs  Gopra; 2 -

MMHEpaNOBaTHbie TUTHTH; J — HIONAUMOHHEIE TITHTHI

7 (nenotmact); 4 — Kreit; 5 — nnedka Ha Kiew;

6 - 3ammBxa wu3onAuMM; 7 — gHCTHr AMr; 8 —

§ Wwmutbkd  (3a3XeNBIBAOTCH NPOGKOBOA Kpymoi Ha

23 xnew); 9 — 6pycxn; 10 — nonsecxa; 11 — mactuy-

? moe noxpeitne; I2 — Gerounoe moxperme; 13 —

22. KOMIEHCAIHOHHBIM 11OB, 33[IeJI3HHBIN repMETHKOM;

14 — apmupyroman cerxa; 15 — yc kpermrenus CeTKH;

. 16 — mppousonaumn (meprammu na Garyme); 17 —

21 6noKM H3OMAIMM M3 neHocrexvia; 18 - macTun

20 FNT 10 BToporo axa; 19 — ppenancian Tpy6xa; 20 — wemenr

O\~ C MOKpLITHEM 3MOKCHEHON wmmaknenxoit; 21 —

CTeKNIOTKaHb Ha KJel; 22 — WIMUIbKA ¢ TONHITH-

s nexono# waikGoit; 23 — npogonuhan Ganka HaBopa
‘ KOPIyca cyaHa

: 11 75 w 15
. [/

© o LW A

MOBpEXICHH H30NALMI0 3aMIMBAOT. B nocneguue ropsl molmyuMia pacnpo-
CIpaHeHMe KOHCTPYKLHS H3OMAINHH pedpHIKepPaTOPHBIX TPIOMOB M TBHH-
nexoB ©Oe3 TpamguuMOHHOH S50-MHIUIMMETPOBO# BO3XYLIHOH HPOCIIOHKH.
MexQy OGIMBKOH KOpIyca M H30JMpywowiel KoHMcTpyximed (puc. 1.32).
OGpasyommics KOHAEHCAT H30JIAUME OTBOMAT B CIELHATIbHbIE KOIIOIBI
C NOMOMWIBK [peHaxHOH cucTeMnl. IIpu ycTaHOBKe Ha cymax ¢ [ABOHHBIM
OHOM JePeBAHHOI'O HACTH/IA €70 TOJNIIMHA OOMKHA OmTh He MeHee 50 MM
npu L <60 M u He MeHee 65 MM nipu L > 60 M, a nof npocBeTOM I'py30-
BOroO JII0Ka B Ciyuae, eCliM IpelyCMATPHBAEeTCH pa3rpy3ka TpoMa MeEXaHM-
3HPOBAHHEIMU IipucniocoOneHHAMH, — yaBoeHHOH. K TpoMy roroBywo npo-
OYKUMIO NOAAlT C HOMOMIBI TDAHCIOPTEPOB, 3 B TPIOM — C IIOMOMIBIO JTIO-
TIeYHHIX 3JIEBATOPOB, TPABHTALMOHHLIX CHHMPIBHBIX HM/H TPaBHTAIMOHHBIX
CNYCKOB. BHyTpUTpIOMHYI0 MEXAHH3aUMIO C YYETOM pa3MepoB TpioMa oGecrie-
YMBAOT YCTAHOBKOH CTAUMOHADHBIX MWIH IEPEABHKHBIX JIEHTOUHBIX KOH-
BeHepOB, Pa3NHUHEIX aBTONOIPY3UMKOB M 1iTaGeneyknamumkos. IIpu HatHIHH
TBHH/ICKOB IepE[IBHKHBIC KOHBeHepbl MEPEMEILAIOT 1O CHEIMAbHBIM Ha-
NpPaBNAIOIIAM H3 TBHHIEKOB B TBHHIEK, a AaBTONOIPY3IYHKH — IIPH IIOMOIIH
rpy30BOro YCTpOHCIBa cyfHa. B HeoxsaxmaeMbIX Ipy3oBBIX TpioMax Ges
HBOHHOTO [Ha CIUIOIIHOM e peBAHHDbIA HACTHIT K3 IUMTOB YKIaAbIBAIOT NOBEPX
$NOpoB M IOBONAT L0 BEpXa CKYJIOBOro 3akpyrieHns. TonmmmHa Hacruna
He meHee 40 MM npu L < 30 m n He meHee 60 MM npu L > 30 m, nop,
TMPOCBETOM Ipy30BbIX JOKOB He MeHee 70 MM. Ilpn HanuumM QBOHHOTO fHa
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K HACTHNY BTOpOYO JHa Kpenfr NOHNepeyHble GPYCKH-IATH, Hd KOTOPbIC
YKJIaIpiBAOT IMMTHI A€PeBAHHOrO HacTHWIa — naitona. Ilo GopraM B crieunans-
HO TIpHBapeHHble CKOGbI YKIIaAnIBaIOT C HEKOTOPBIM HHTE PBAIIOM I POIOTIbHbIE
HOCKH — PhIGHHCHI. TpIOMBI CBeXBEBBIX M NOCOJIBHO-CBEXLEBHIX [100bIBaIO-
WMX CyOB, IEPeBO3AMMX PhIfy HABAIOM, Pa3feNAOT MPH NOMOIUYM 3aKJIaf-
HBIX [OCOK WO BBLICOTE W B IUTaHe Ha OTHEsIbHbie SUeHKH — depaakH. Jlocku
3AKJIAABIBAIOT B Na3bl CNIEUHAIBHO MPEyCMOTPEHHbIX 71 3TOH LENM NHIUIEp-
coB (CroexK) M TUIMHTYCOB. UepmaKM NpedOTBPALIAIT MEepeMelieHHe DPhiObI
B TpIOMe TIpH KauKe Cy/\Ha.

MaumAHbIe TOMelLeHHs. JTO MOMeleHHs; COEPXKAIME IIIaBHbIE MeXa-
HH3MBbI, BaJIONPOBOMbI, KOTJIbI, JABUIaTeNlM BHYTPEHHEr0 CTOPaHnA, S1IeKTpo-
TEHepaToOphl M pYrHe OCHOBHbIE 3IEKTPHYECKME MEXaHH3Mbl, YCTAHOBKH,
PYJieBble MallMHBI M T. I. IT1aBHble MeXaHH3MBbI | 3He preTHYecKas ycTaHOBKa
(3Y)] npenna3suavens! mns npmaeﬁemm B JieliCTBHe JYBUTraTelieH, BCIOMOra-
TeJIbHbIE MEXaHM3MBbI 0GecleuMBaOT PaGOTY ITIaBHBIX MEXAHH3MOB, CHabXe-
HHe Cy[HA IEKTPOIHEPIHEH M IPYTHMH BHOAMH IHEPIHH, a TAKXKe yHKIMO-
HMpOBaHHe CHUCTEM M YCTpOiicTB. K MammunpiM noMemeHnAM orHocar MO,
korenshoe (wm MKO), ornenemue xonomuwibHbix MauiMH (pedpuxepa-
TOpHOE OT/eTieHHe), PYMNENIBHOE, TYHHeNnb Banomposomz M ap. Kaxmoe
MAIIMHHOE MOMEIEHHe C MeXaHM3MaMmu OoOiell MOIIHOCTBI He MeHee
375 kBr, paGoTawMMH Ha >XHIKOM TOIUIMBE, TYHHEIIH BaJlONPOBOMOB
H TpyBOIPOBONOB AOIKHBI HMETh He MeHee [BYX BBIXOJMBIX YIyTed, pacro-
TIOXEeHHBIX KaK MOXHO JIAfiblile APYT OT Apyra. PasMelueHne riaBHbIX U BCIIO-
MOTaTeNIbHBIX MEXaHH3MOB, 06GOpyHOBaHMA, TpPYOONpPOBOAOB, ApMAaTyphi
M T. M. AONXHO ObITh TaKHM, 9TOOGK ObLI BO3MOXEH CBODOIHBIA AOCTYN
K HUM M oBGcnyxmMBaHHA M aBapHAHOro peMOHTA NpH ODecleYeHHH CBO-
BonHOro mpoXopa HWIHPHHOH He MeHee 600 MM K BBIXOAHBIM HYTAM H3 HX
[IOCTOB YUPaBJIEHHA H MECT OBCTY >XWBaHHS.

MamnHHOe OTHAeJieHHe— OCHOBHOCE MAIMHHOE HOMELICHHE,
B KOTOPOM pasMemanT JY H MHOTHE BCIOMOIaTe/ibHbie MeXaHu3Mbl, Pa-
UHOHANBHOE HCNONb30BaHMe o6meMa MO ofecnewmBator IIaTdhOpMBI, a
yAobcTBO  06CTyAMBaHHA — YCTAHOBJIEHHBIe B HECKOIIBKO APYCOB petleT-
varsi¢ IUTOINAJKH C TPaNaMM H NMPOYHbIM JieepHBIM orpaxyieHueM. [TanyGy
HACTHITAOT PHGQIICHBIMH MeETaIUTHYeCKHMH JIHCTAMM, IUIOTHO NPHIIETAIOIIHMH
K METaJfIAYeCKOMY KapKacy. Mexpy HacTWiOM H BTOpPBHIM JHOM IIpOKIIa-
aemarT 1pybonposoa. Ha maneix noGnmarommx cynax mojnyumnu pacnpo-
CTpaHeHde JM3eNb-peAyKTOpHbIe 3Y (OH3enb MIH OBA AH3e/A — PeAyKTOp —
rpeGHOIl Bajl), HA CpelHMX — OJHOMALIMHHBIC [H3elb-PeNYKTOpHbie DY,
Ha GONBUIMX M KPYIHBIX — MBYXMAIMHHEE AH3enNb-penyKTopHbie JY ¢
orGopom MOIHOCTH Ha BaoreHepatoph (puc. 1.33). 3Y kpymusix TP —
omuopanbhbie gu3enbHbie (TP vna ,,Kpucrann-2’"). unu nusenb-penykTopHeie
arperatel (TP np. ,,Atnantux-602), kpynsbix 06paGaTbIBAOIINX CYHOB —
OHOBANbHBIE [IBYXMAUIMHHbIE HIH3e/Mb-PeflyKTOPHBIE arperatel ¢ OTGOpOM
MOLIHOCTH Ha BaJloreHepaTophl (KpaGoppiGoKOHcepBHanA TUiaBGaza), OfHO-
Ba/IbHBIE OJJHOMAILMHHHBIE NM3enbHble arperatsi [ [IB (TIHP) ], manbix o6pa-
GaTHBaOMMX SYMIOB — OJHOBaJIbHbIE OHOMAIIWHHbIE JH3€]Ib-Pe/lyKTOPHbIE
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Puc. 1.33. IIppRunnyansible CXeMel I1aBHBIX JY :

a - BMPT ,Heaw Boukxos”; 6 - PTM-C ,.Cnpyr”; 8 —c xomba-
HMDOBAHHGE [DBYXTOTOYHOR flepefadell MOUHOCTH HA rpeOHOR BMHT;
i - BPII; 2 - panonposom; 3 — BanoreHepatop [MOCTOAHHMOrO TOKa;
4 - panbremepaTop NEpEMeHHOro TOKAa; J — PeNYKTOp; 6 - rianHbmt
meyrareds (owlens); 7 — BUHT (UKCHpOoBaHuHOro wara (BOH); 8 —
BCPTMKANBHBLIE (1EPCAATONHLIE KONOHKH; 9 — amacTHYHO-pazo6umTenbuan
mydaa; [0 - renepatop nocrosrmoro roka; /Il — rpeGuoik anexTpo-

MBUTATEIIb

arperarnt {Manan [IB). Ina oGeciieueus 3neKT po3He pruei CynoBoOH 3NIeKTpo-
CTAaHUMH  yCTAWABIIKBAKOY  M3eNb-FeHepaTopbl  fMDO  [H3elIb-FeHe paTophl
K Bamorercparophi. {lpneM 55X TPOIHEPIMHM ¥ €¢ NOJAYYy K NOTpeGHTENAM
oBecnieyMBaeT riashsii pactupepensrenshpii wut (TPIY), pacnonaraemsrit
8 LIIY B paitoke MO. B nepeniekube Ha KPynHOTOHHaXHBIX oOpabGatbiBalo-
WHMX ® [PUCMHO-TPIHCHOPTHBIX CyZaX BO3MOXHO Hcmonb3oBawwe JY ¢
KOMOWHHPOBAHHOK ABYXIIOTOYHON Nepefadyed MOUIHOCTM Ha TpebHOH BMHT
{puc. 1.33,8). [nakupie [OBMraTenn MOTyT paGoTarb HENMOCpelUCTBEHHO
Ha rpeCHOM BMHT Yeped BePYMKANbHbIE NepefIATOYHBIE KOJOHKH H pelyKTop
nu6o, ApH OTKICYEHHRIX KOJIOHKAX, Ha TeHepaTopbl, NMTaiollHe rpebHOH
IMEKTPOABHIATEND.

MpencrapineAne 0 lepCHeXTUBHOM pACHONOXEHHN Mexann3mop B MO
paetr puc. 134 Buepebie B npakTuKe Tpaynepoctpoenns Ha PTK-C ,,An-
TADKTHHA~ BCe BCNOMOIaTelIbHbIE MEXaHM3MBI, O6GCIYyXMBAaIOIUHE ITIABHBIC
ABUraTeny, cobparbi B eAMHBIA QYHKIMOHANLHBINA arperaTibii Gi1OK WA KaX-
poro asurarens. O6mas xomaoxorka MO nogumHena ¢yHKUMOHANLHOH He-
necoobpa3HocTy, WPMHUYMIY MaKCHMANBLHOTO COKPauieHHA NPOTAXEHHOCTH
KOMMYHHKalHH, obecneneHH0 O6e30MacHOCTH W ygoGersa 06CITYKHBAHKMA
MEXAHH3MOB B ApMATYpPHi, a TAKXKe BO3MOMXHOCTH arperarHoro peMOHTA.

87



1 2 3 4§ )
] /

[ \
1111/11141111111 TIITTI]] “”I‘LL“T,%}L
[/
i oty gt 672
e N leP 2

10

Puc. 1.34. OGopynosanne MO Ha PKT-C ,,AHTaka‘m‘(a" (mmardopMa Be HNKasana)

1 — arperar cma3kM penykTopa; 2 — CENAPATOP TONRKBE; J — MacsAHLIE
Gavin; 4 — MacHAHbLE arperat tnasHoro meuratens (L) ; 5 - onpecrmsrennubie
ycreHoBiaa; § -~ STPEraT HACOCOB OMPECHUTENBHBIX YCTAHOBOK; 7 — Arperar 1arai-
sonogrotoBxu I'/l; & — nyckonsie yerpoictsa; 9 — rianHslit mM3eIb-peny KTODHBIR
arperar; 10, 11 — ronnuponepexauwnsaioume uacoch;; [Z2 — popouonOrpenareny;
13 — ¢mmerpnt 3360pTHORA BOAm; 14 — noxapubiit Macoc; 15 -- arperat soponoa-
rorosxu IJl; 16 - censpatopm macna; 17 — Gawnonm cxaroro Boagyxa; 8 -
Bo3ayWMLNA xKoMnpeccop; 19 — manorexeparopst nepemennoro roka; 20 — wicockt
TpioMibix cucTeM; 2/ — Bcriomcrarensusie  (CTOSIHOMHNE) [M3eIb-TEHEPITOPHI

Ha PIOC ,MopsHa” B MO BbIneneHB TpH GYHKUMOHAJIBHBIE 30HBI:
BCe BCIIOMOTaTeNbHOe: 000pYNOBaHHE PACIONOXeHO Y HOCOBO# DepeGOpkH,
INaPHBIH ABHTATeNlb W AM3C/b-TEHEPATOPHl — B CpPEMHEH YacTH, a KOleNbHaA
ycravoBka u IIIY — y kopmoBoit nepeGopku. BLITOBBIE MeXaHHIMBI H 060-
PYROBaHHe CKOHICHTPHDOBAHBI B OT/IENBHOM OTCEKE HACOCHOIO OTHESICHHMA,
HaxopAeMca panomM ¢ MO. .
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B ormeneHum XONOAMAbHBIX M2aUWIUH (pedpuXepa-
TOPHOM OTZHEJeHHYHU) pacloaraloT MexaHusMel ¥ 00OpYHOBaHHe
XOJIOIMIIBHBIX YCTAHOBOK, IIPeIHA3HAUeHHBIX U1 IIPOU3BOMICTBA HCKYCCTREH-
Horo xonoma. TpeGoBaHMA, NpedbABNiAeMble K pedhpUKepaTOPHOMY OT/E-
JIeHUI0, 32BHCAT OT TPYNIBl XOJOOMIBHOrO areta (XA), Ha KOTOpOM pa-
6otanT xonomuibHbele Mawuyibl. K rpymme I 0THOCAT HeBOCHIaMEHHAIOIIMECH
XA (R22, R12 u ap.), x rpymme: Il — TokcuuHble H BOCIIAMEHAIOIHMECH
XA nipu 0GbeMHOM KOHIEHTPALMK N1apoB B BO3AyXe 3,5 % u Gonee (amMmuax),
Kk rpynne III — B3pbIBOONacHBIe M BOCIUIaMeHsAwLMecA XA npu 0O6neMHOM
KOHLEHTpaL|K MapoB B Bo3myxe 3,5% (nponaH, nponusieH). Ha coBpemen-
HBIX M MEPCHEKTUBHBIX CYaX POMBICTIOBOTO ¢II0Ta XOIOJHIIbHbIE Y CTAHOBKH
paborator Ha XA rpymnst I (R22, R12). XonomunbHsle MalHHBI ¢ XA
rpymn II 1 III IOTXKHBI YCTAHABJIMBATECA B OTJENTbHBIX [A30HENPOHUIAEMBLX
HOMEIlEHHAX, HMEOIINHX JIBA BBIXOMA, PACHOJIOXEHHBIX KAK MOXKHO HajIblie
[Apyr OT [Opyra, ¢ OTKPHIBAIMMUCA HAPYXy HBEpPAMH. 3TH BBLIXOABI He
JOMXHBI BeCTH B JKHIbIE W ClyXeOHble NMOMEILEHHA WMIM B INOMelleHUA,
coobmaroimecs ¢ mumu. OfyH M3 BRIXOOOB JOJXKeH cOOOIATBCA ¢ OTK PbITOH
nany6oit. Otaenenue OOMXKHO HMeTh ABTOHOMHYI0 BeHTWiAuMio. OtneneHus
aBTOMaTH3UPOBAHHBIX XOJIOAMIIBHBIX MAlMH ¢ Be3BaXTeHHBIM 0BCy XHBAHH-
eM, paborarommx Ha XA rpynnst [ Moryr He UMeTh BTOpOIo BhIXofa. Mexa-
HH3MBbI, anmapartbl ¥ APYroe XONIO[MIIbHOe 0GOpYHOBaHHMe YCTAHABIMBAKOT
Ha pacctosiHuy He MeHee 100 MM oT nepeGOpPOK M CTCHOK OpPYTHX YCTPOHCIB.

MpencraBneHne o pacronoxeHUHd o0BOPYIOBAHUA pedpHXEPATOPHOIO
otnenennsa BMPT naer puc. 1.35.
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Puc. 1.35. Pe¢ppmxepaTophoe oraenenuve BMPT , [Ipomereit™:

1 — nacochl oxaxaaomeR Bonsl; 2 — MOXAaPHbIA HACOC;

3 — GannoHs: cxaTOro BO3AyXa; 4 — KOMIOPECCOPHI CHETOTO

BO3AYX8; J — CTAMIHA MMHEDANTMIANHH; § — CTAHUMUM O30HM-

poBanust; 7 — pacconmbhbie Hacochl; & — BHHTOBOH KoM

peccopuenit arperar; 9 — xoupencatop; 10 — sanextponBsu-
ratens; /] — TomwIMBOINMEpEKAYHB SIOLIME HACOCHI
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PyMmnenbHoe OTHeNneHUEe (B axTepmuKe) MpefHA3HAYECHO
1A pa3MeLeHus IpUBoaOB pyis (cm. § 9).

B otmenpHBIX NMOMeleHHAX Bblle NManyObl nepefOpPOK ¢ BBIXOAOM Ha
OTKPBITY® TamyGy pacnoiaraioT AaBTOHOMHBIA aBapHAHBIA HMCTOMHHK
3IEKTPOIHEPTHH (IMU3€ITb-TeHePATOP WIIH AKKYMYJIATOpHbIE BaTapen) .

XpaHwmIua TOIUHB2 M CMA30UHBIX Macell. K HUM OTHOCAT IMCTEDHBI
OCHOBHOI'O 3aflaca, pa3MeliaeMbie B ABOHHOM [He M Bblllie QBOHHOIo HHA,
PacXOliHble, CTOUHDIC, NIEPE/IMBHEIE M OTCTOMHbIE UMCTEPHBI, PacToJaracMble
vawe Beero B MO. LluctepHBI 060pYaYyIOT CHCTEMAMH a0/ IHEHHA-OCYILEHHS,
TIOKATH3ALMH [I0XKapa, IpeyCMATPHBAIOT BO3MOXHOCTD KX 3aUMCTKH. :

Ilpou3BocTBeHHEIle MOMeIueHHA. JTO UEXH, NAaGOPATOPUH, MACTEPCKHe
u T. 1. Ha coBpeMenHbIX GOMBUMX M KPyNHbIX HobbiBarowmx cynax, oOpa-
OaThIBAIOILKX CyaX MPOH3BOACTBEHHbIE IOM. {eHMA PACIONATAOT B JXBA-TPH
Apyca. Ha Apycax ycTraHaBiIMBaloOT jleTKHe NepeGOPKH, BBITOPOOKH, 06pa3ys
NpOM3BOACTBEHHBIE ULeXH M yvacTku. Tak, Ha PKTM-C tvna ,,Antapkrvpa”
ChIpble pPa3fe/IOYHO-3aTOTOBMTENIbHBIE YYaCTKM pa3MelueHbl Ha BepXHeil
nany6e, KOHCEPBHOE M MOPO3WIbHOE NMPOH3BOICTBO — Ha ITIABHOM, XHpO-
My4HOE [pPOM3BOACTBO — B HIKHeM fApyce. OBGopynoBaHHe IpOH3BOICTBEH-
HBIX MOMEILEHHH 32BMCHT OT Pa3MepoB M Ha3HaueHWA CY/IHa, BM/A BbIpa-
GaThIBaeMOH MponyK1MH. Pa3HooGpasHble crienyalibHble MAllMHBI H YCTAaHOBKH
(rONOBOOTCEKAIONIME , HHIICTHPOBOUHbIE, IKYPOCHEMHbIE ¥ T. 1i.) YBA3KIBAIOT
CPEACTBaMH TPAHCIOPTMPOBKH B TEXHOJNOTHYeCKHe JIMHHM O6GpaboTkH
00beKTa NPOMBICIIA, TeXHOJIOTHYeCKMEe JIMHAM TAaKXe YBA3BIBAIOT MEXIY
coboit, obecneunBas IONHYW YTWIH3anul OTXomoB. KpatkHe cBegeHHA
O TEXHOJOTHYECKOM OOGOPYROBaHMM COBPEMEHHBIX IPOMBICIIOBBIX CYMIOB
npHBeneHb! B § 2.

§ 8. [ToHAT™HA 0 NPOEeKTH POBaHHH, IOCTPOiKe ,
M peMOHTe IPOMBICIIOBLIX CYHOB

Hpoexmposande cymHa. OCHOBHBIM MeTOJOM NPOEKTHPOBAHUSA CY/OB
ABINAETCA METO[, IOC/IefOBaTe/IbHbIX NIPHONIHKeHHHA. OH 3aKIII04aeTCA B pasfe-
_ JIeHHH Hpolecca NMPOeKTHPOBAHMA HA OTHeNbHbIE CTAIMH WITH 3TAlbl, BHYTPU
KOTOpBIX pellaeTcs CpaBHMTENbHO HeGonbluas rpynna BONPOCOB, TecHO
CBA3aHHBIX MexXAy co6oM. VI3 BceX 3aaHHBIX BeIHYMH U TpeGoBaHMA K CyDHY
BBIGHPAIOT [T12BHbIE WIS PELIEHNA KOHK PETHOTO 3TANd, M Pe3yJIbTaThl I pPBOTO
NpHOfiHKeHHA KOPPEKTUPYIOT NOCIe PellleHHs BOIPOCOB APYTHX 3TalNoB TaK,
yroBel He ObIIO IPOTHBOPEUMA MeXQOY pellleHHAMM pasHbIX 31anoB. Komm-
4ecTBO TpeGyeMbIX NPUGITHXKEHHH 3aBHCUT OT YCTAHaBIIMBAEMOI'O HOIMYCTHMO-
TO PACXOXIEHNA MEXIY IABYMS TIOCTIe/I0BATe bHBLIMK PHONHKeHUAMH. OBbIu-
HO TPH NMPOEKTHPOBAHHH MEYT MO IYTH NoA6G0Ppa KaKOro-mnbo NocTpoeHHOro
CynlHa, GMU3KOro K MNpoeKTHPY eMOMY MO HA3HAUYCHHIO M ITIABHBIM TeXHUYECKHUM
XapaKTePHCTHKAM, B KaYeCTBE HCXOMIHOTO npubnixeHuA. [IpakTuKa mpoexTH-
poBaHHsa BblpaBoTana ollpefieNieHHbIe CTafMM pPa3pabOTKH NPOEKTOB CYHOB,
BHYTPH KOTODBIX MOTYT BBIENATHCA €llle M OTHAEJIbHbIE ITambl.
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Ilepsasa crapna— pazpaboTka TeXHHYECKOTO 3a[aHUA HA IIPOEKTH-
poBaHHe — NepedHA TpeBOBaHKH, MPeNbABIACMBIX NPOCKTAHTY 3aKaIUHKOM.
OGocHoBanue TpeGOBaHMil ¥ COCTaBIACT ITIABHYI 3afiavy pa3paboTUMKa TeX-
HHMYeCKOro 3aJaHuA.

BTtopasa crapHsa— TeXHHYECKOEe MpefJIOKeHHe MIH 3ICKH3HBLIH
TIPOEKT, OT/IHYAIOIIHECA JHIIb MTyOHHOH npopaboTKH, HO MMEWINHE OJHHA-
KOBBIE€ TJIaBHBIC 3ajjayd: IIpOBepKa COBMECTHMOCTH TpeOOBaHMH TeXHH-
YeCKOTO 3aJasMA M 0Becrev:Hue 0e30macHOCTH paGoThl U IUIABAHMA CYIHA.

Tperba cTanmuA— TexHuueckuil NpoeKT. Ero OCHOBHbIE 3afauu —
KOHCTPYKTHBHast pa3paborka CyJHa M COCTaBJIcHHe BeJOMOCTEH 3aKa30B
KOMIUIEKTYIOIIETO 06OpYJOBaHHA H MaTePHATIOB.

YerBeprafa cTaauid— pabouwii npoexr. 31a -cTagMA HHOTHA
COBMEIAeTCA C TpeTheil, M TOTAa pa3pabaTpIBalT TeXHOpabOWMH MpPOEKT.
Hepenko paGoude depTexdt CO3AT MPUMEHUTENBHO K KOHKPETHBIM TEXHM-
YeCKMM M TEeXHOJIOTHYECKHMM BO3MOXXHOCTAM 33BONA-CTPOMTENA W JlaXe
€T0 LIEXOB H YYaCTKOB.

B KaXMoH CTagMH YTOUYHAKT XApaKTePHCTHKH M [l0Ka3aTelH Cy[Ha,
NOJyYeHHbIE HA NPedbIOYLIMX CTalMAX, U B TO e BpeMs IPOBEPAIOT BBI-
noyHeHHe Tpe6GoBaHui TexHuYeckoro 3amanua. B CCCP rexumueckoe 3amanue
Ha TNPOeKTUPOBAHHE INPOMBICIIOBOTO CyAHZ pa3pabartbiBaloT OGBIMHO Opra-
HM3auMn MuHpbi6xo3a. MHorma T1a xe opraHu3anuaA npopafaTbiBaeT TEXHHU-
YeCKOE MpeUIoXKeHHe. JCKHM3HBIH H TEXHHYECKHH MpPOeKThl pa3palarbiBaloT
LEHTpanpHple KOHCTpyKTOpckHe Owopo (LHKB), cneunanusupyroimecs
Ha [POEKTHPOBAHUM CY[OB OIpeMENIeHHBIX THIMOB. PaGoude MpoeKThl BHINON-
HAwT obbiwHo Te >xe HKDB, yacto COBMECTHO ¢ KOHCTPYKTOPCKMMH 610po
saBoftoB-cTponteneil. Ilocne cormacoBanns npoekta ¢ Peructpom CCCP,
ToccananupcraHiyed, NOXapHOH MHCHEKUMEH, OpPraHaMM IMpOQCOKICH
[IPOEKT yTBEPXAAeT 33Ka3UMK,

Oco0eHHOCTH 3KCIUTyaTalfH [POMBICNIOBBIX CYAOR TpeGyoT BbIICH.
HEHHsA MHOTOBaPHAHTHBIX HCCIIE[JOBAHMH Ha BCEX CTagMAX MPOEK THPOBAHHMA,
B NEpBYI0 ouepels B MepHOM NMPOPaGOTKH TEXHHYECKHX 3a/aHMA M NpenJio-
XeHHA. PelieHne Takoil TPyMOeMKOH 3aJaud HEeBOSMOXXHO Ge3 IpHMeHEHHs
3KOHOMMKO-MaTeMaTHYeckKuxX MeTofoB M IBM Ha ocHoBe cHcTeMbI aBTOMa-
TH3HPOBAHHOTO HpoexTUpoBaHUA (CAIIP). Yxe B 1986 r. gonst aBTOMAaTH-
3HPOBAaHHbIX MPOEKTHO-KOHCTPYKTOPCKHX paBOT B BelyIIHMX MPOEKTHAIX
OpraHu3aumMAX CTpaHnl AoBefeHa no 50 %. B Gnuxaiimue rompl HAROET LIMPO-
koe npumeHerne CAIIP ,,Pribgpnor”, paspaGateizaemas KTUPITXom cos-
MectHO ¢ I'mnpopmibpnoToM. CucreMa oGeCneYHT aBTOMAaTH3MPOBaHHOE
NPOEKTHPOBAHKE [CPCIEKTUBHBIX NPOMBICHOBLIX CYIOB HAa BCEX JTamnax,
BIUTOTh [10 3aBTOMATH3HPOBAHHOTO BBIIYCKAa rpadHyYeCKOH YacTH MpOEKTa.

OCOOEHHOCTbIG COBPEMEHHOTO IPOEKTHPOBAHMA SHBIAITCA MeX- H
BHYTPHUIIPOEKTHasA YHM(UKAlUHA, CO3AaHHe 0a30BbIX INPOEKTOB, 06eCHEUH-
BAWIMX COKpallieHHe THIOpPa3MEpOB CYHOB, YBeJIMHYEHHE HONM aBTOMATH-
SHPOBaHHBIX MPOEKTHO-KOHCTPYKTOpCKUX paGor. Ilpu atoM cospmaBaemble
Ha OCHOBE TeXHHYECKOTO INpoeKTa MacimuitaGHele MakeTsl MKO u ppyrux
HaChIWIEHHBIX TTOMELUEHHA 0DCCIIeUMBalOT BBITYCK 00pa3sMepeHHbIX YepTexei
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C 33aKOOPIWHHPOBAHHBIMH TpaccaMu TpyGONpPOBOMOB, BEHTHJISLMOHHEBIX
KaHaJoB, 31eKTPOCeTEH M T. . M IMO3BOJIAOT H3TOTOBJIATH MOJYJIbHBIE C6O-
pouHrie enuHubl (MCE) B 11eX0BBIX YCITOBMAX CTPOMTENTBHOTO MpelNpHATHA
H NpeaNIpUATHA-TOCTaBIIMKA.

QPopmupoBaHHe Koprmyca cyaHa. CTpouTensCTBO CyHmHa HaYHHaeTCA
C NOAYOTOBKH CyJOCTPOMTENBHOTO NpediipUATHsA: pa3pabareiBaioT TeXHOJIO-
THYECKHA rpadUK MNOCTPONKH, M3TOTOBIIAT OCHACTKY, MpHUCTOCOOIIEHNUS,
HiaboHbl [eTanel; 3aBO3AT MaTepHalibl, MEXaHM3MbI, arperatsl, o6opyno-
BaHHE M T. Il., IOCTAaBIIsIEMble NpeNpHATHAMHA-TOCTaBIMKamu. [IpucTymator
K BBIIYCKY [eTajiel, y3iioB, (pyHOAMEHTOB, 3JIEMEHTOB Cy[OBOro Habopa,
obmmBkH M Ap. ['oTOBBIe M30ENUA MAPKHPYIOT M OTNPABIAIT Ha CKIambl.
JanpHeiinraa nmocnenoBaTeNkHOCTh paboT 3aBHCHT OT BBIGpPaHHOTO clocoBa
OKOHYaTeNIbHOTO (OPMHPOBaHMA KOpNyca CylHa Ha cGopouHo#t momiaaxe.

TpamuumonnsiMu cGopoussiMu exnHuuamu (CE) smBnsworcs cexuusa —
IUIOCKOCTHAA M obbeMHast, Gnok-cexkuud, 6nok. I[lnockocThan cexyus MoXer
HMETb HeGOJbLIYI0 KPHUBH3HY MOSIOTHHILA, 00%€MHA? HMeeT 3aMKHYThIH
06beM (YacTb OHMII2 C IMCTePHAMM IBOWHOrO OHa, YacTh Bopra ¢ uMCTEp-
HaMH [BoiHoro Gopra M 1. n.). Baok-cexyus — oGveMHasA KOHCTPYKIMA,
cOPMHPOBAHHAA H3 HECKOIIBKHX 06bEMHBIX U TWIOCKOCTHBIX CeKUMi. baok
BKNIYaeT B ce6s BOOOHeNMpoHMIAeMbIi OTCeK, chOPMHPOBaHHBIA M3 GNOK-
cexuuii. OGbryHO Gnox oxBaThiBaeT ¢ YHKIMOHAJIBHO CaMOCTOATENIBHY 10
30Hy (HanpuMep, pailoH MOY).

Ilpu Bcex cnocobax ¢opMHMpPOBaHHA KOpIyca CymHa CTPEMATCA Mepe-
HECTH ero HachlileHHe MeXaHHM3MaMH, oGopydOBaHHEM H T. M. Ha Gonee
paHHHii 3Tan c6OpKH — B UeX0Bble YCIOBUA. COBpeMeHHBIE NPHHIIKITHATIBHAA
TEXHOJIOTHA M OPraHM3alMA CYNOCTPOEHHA MpeNyCMATPHBAIOT BGIOYHO-MO-
IYNBHOE cbopmxponarme KOpIycoB H3 OJIOK-Mofysned, MOmyNbHO-arperar-
HBIA MOHTaX CYHOBOTO 0GOpYyHOBaHHA M MEXaHM3MOB, OTHENIKY [OMEUIEHHH
1o MonynbHoit cucteMe M100. MonynbHoe CymOCTpOeHHE CO3[aeT YCIIOBHA
i GpicTporo M IMOKOro pearMpOBaHUA CYNOCTPOMTENIBHOM NpPOMBIIUIEH-
HOCTH Ha H3MEHEHHE NOTPeOHOCTH B Cydax pa3JIMUHBIX THIIOB M PasMeEpOB,
NO3BOJIAET OCYHIECTBIIATh H3OTOBJIEHHE HAa CNELMATIM3HPOBAHHBIX YYaCTKAX
CYROCTPOMTENIBHOYO NpeNNpHUATHA KOMIUIEKCHO HAchlilIeHHble MeXaHH3MaMH,
arperataMs, TpybonipoBogaMu U T. n. kpynHele MCE. CyziHo paccMatpuBaioT
KaK yHuHUMPOBaHHYI0 IU1aTdOpMY-HOCHTENL PpAa3NIMUHBIX TEXHUYECKHX
CHCTEM H CpE[ICTB, NOCTAaBIAEMBIX B BHIE CTaHAAPTA3MPOBAHHBIX H YHHGH-
unpoBanHeix MCE. OpHako BBICOKaf HACHILIEHHOCTb MPOMBICTIOBBIX CYHOB
KOMIUIEK Ty IOIIMMH M3[IeNIUAMH, NMOJTHOE OTCYTCTBHE UMITHH/IPMYECK O BCTaB-
KH (YYaCTKa KOpHyca B CpefgHeH YacTH CylHa OIMHaKOBbIX 0GBOIOB) HIH
OTpaHWYeHHas ee [IIMHA He MO3BOJIAIOT PHHATH CEKUMM H GIIOKM B KauecTBe
HauGonee kpynHeix obmecynoBeix MCE. Takkmn MCE y npomsiciioBsix
CYNOB ABNAIOTCA OOBEMHBIE HachlleHHble KoHCTpykumn (OHK), ¢dopmu-
pyeMble 43 xopnycHeix CE M Bkioualomue KpynHble arperaT¥poBaHHBIE
emuHuLbl (AE) M M30enua KOpPIycOHOCTpOeYHONM HOMEHKJIATYphbl. SBAAACK
npoMexyToyHor CE Mexpy cexuueit u 6noxom, OHK pximiouaer 3naum-
TelbHy10 4acTh' Gonee Menkux MCE M u3menuil HachblilleHWs, KOTOpble MpPH
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6T10YHO-CEKIIMOHHOM TeXHOJIOTHHM HampaBiAlTcs J1ubo B 610k, mu6O Heno-
cpencTBeHHo Ha cyaHo. Tak, Ha PIOC ,,Mopsna™ u3 pasmemeHHsix B MKO
128 en. oGOpynoBaHHA BKJIIOYEHO B arperathl MJIM [OCTaBIeHO B arpera-
tHpoBanHoM Buge 100 en., a Tpu M3 OEBATH arperatos MKO pouuin B, 30-
HanbHbI Gnok. Bce Bcmomoratensusie Mexanusmpl PKT-C ,,AHTapkTHaa’™,
o6CyXHBaOIIHe [JIaBHble ABWTaTeNM, COOpaHbl B eOuHbI QyHKIMOHAND-
HbII arperaTHblii GIOK M1 KaXOOTo ABuraTens (cM. puc. 1.34), ceMb u3
UeTHIPDHA[LATH arperaroB OCHOBHOH YacTH BCIOMOTATeNIbHBIX MEXaHH3MOB
u obopynosauns — ctaHpaprHble Mopynn. HanbGosee xapakTepHBIMH AN
npoMeiciioBbix cypoB aBnawnTca OHK nomewnennit, rabaputHble XapakTte-
PHCTHKH KOTOPBIX yHM(UUMpoBaHbl. IIpu MOAyNIbHOM Cy[IOCTPOEHHH CTpe-
MATCA K ToMy, uroGbl Bce OHK uMenu Takylo >ke HachIINEHHOCTb, KAKYIO
OHH HUMEIT B COCTaB€ CyOHA, a MPH BBINOJIHEHHH MOHTAXXHBIX COeOUHEHHH
kpynibix MCE uckiouyanace. ycTaHOBKAa MenKHMX rReTaned win Gonee
menkux CE.

BHegpenue MOOYynBHOTO CyJOCTPOEHHA O3HayaeT CTAaHJAPTHU3aLMI0 He
TOJIBKO HeTajiedl, y3/OB, 3JIEMEHTOB KOHCTPYKIMH, a ¥ Oojlee KPYNHBIX
CE — yunduuupoBaHHbIix CeKUHMH, Gj0KOB M vacted cynHa. lllmpoko mnpu-
MEHAT YRUGUUMPOBAHHbIE MOMYNbHbIE KOHCTPYKLHMH OZHOIO THIOpa3Me-
pa, M3TOTOBJIEHHbIe O eHHOMY uYepTexy (puc. 1.36,a4}). Ilpennonaraercs
CO3[aHMe IUECTH THIOB cyloB Ha ocHoBe bMPT ,Ilynkosckuit Mepuaman”
M eIMHOM [y1s1 HuX 6a30BOMA MOJIENH, B CPeliHel YacT# KOTOPOH NpeflyCMOTpeH
b yHKIMOHANBHBIH MOJIYITh, MEHSIEMbIi B 3aBHCUMOCTH OT HA3HAYEHUS Cy/IHa,
HO Bce Mopupukauuu GynoyT MMETh OMHAKOBbIE KOHCTPYKIMH KOpITyca,
jHepreTHYeCKHe M JBHXUTENbHBIE YCTAHOBKH, YCTPONCTBA M T. I. Pa3zpaborka
orpaHMyeHHoro uucia tunopasmepoB OHK u Bxomsmmx B UX COGTaB MeHee
kpynabix MCE, cranpaptusaums arperatoB, Menkux CE u peraneit, mans-
Heiimee coBepmeHcTBoBaHHe CAIIP, yBennuenne o6GbeMa NpoeKTHOH [O-
KyMEHTalMH, epeJaBacMOi Ha MAIIWHHBIX HOCHTENIAX UITH HEMOCPEICTBEHHO
¢ 3BM npoexTHOM opranu3anun Ha IBM CynocTpoHTeNnbHOroO MpeiNpHATHA, —
BCE 3TH NEPCIeKTHBHbIE HANPaBIeHHA NMPOEKTUPOBAHHA M MOCTPOHKH CYHOB
03BOJIAT IIMpe BHEAPATh 0GOPYNOBAHME OJ1A H3TOTOBIIEHHA THIIOBBIX KOHCT-
PYKUHH Ha MeXaHH3H POBAHHBIX JIMHUAX H YYaCTKaX C IPHMeHEHHEM TOTOUHBIX
MeTOJIOB TNPOM3BOMCTBA M MEXAHM3ALMEH OCHOBHBIX M "BCIIOMOTATEIBHBIX
onepauui (puc. 1.36,8).

C6opounoli nnomwanKofl [NiA OKOHYATENBHOTO (OPMHPOBAHMA KO-
Iyca cyaHa MOTYT ObIThb NPOAONbHBIA, MONEPEYHbIA WIIM TOPU3OHTANIBHBIN
CTanens, CIMII, 71aBY YK UM CyXO# NOK, 3JUIMHT U Ap. CTanens NpeCTaBiIAeT
CoBOH Y3KyI0 [JIMHHYI0 >Kelle30GeTOHHYI [UIOWAAKY, pacloiOXKeHHYI0
MEPNCHANKYIAPHO (NpPOAC/bHBIA M TOPH3OHTAIBHBIA) HIM [apajuiesbHO
(nomepeuHBIA) ype3y BOAbI. 3a CUeT yKJIOHa 2—5 ° K FOPH3OHTY NPONObHbII
H TIONEPEYHbIN CTanein obecnedBaOT FPABUTALMONHLIA CYCK CY[IHa B BOOY
Ha 3aBeJICHHBIX [IGJ KOPIYC NOCIE/IHETO CIYCKOBBIX Caa3KaX Mo cMa3aHHbIM
CHeLMAIBHBIM XXHPOM CIyCKOBBIM J0poXkaM. C [pofONbHOIO CTamens
CyAHO BXOIHMT B BOAY OOBIMHO KOPMOH. ¢ MONEpPeYHOro — GOPTOM, ,,IpBIXK-
KoM”’. ‘C rOpU3OHTANBHOTO CTAMeNA CyAHO [IpM IOMOLIM Tpoca H jebefok
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Puc. 1.36. ®opMupoBanme 61oKa cyaHa:

a-— u3 mopynsHpix CE; 6 — M3 ykpymHennnix OHK noMeugeHHi; 8 — MexaHm-
3UPOBAHHAA NOTOYHAA JIMHUA H3TOTOBNEHHA THULIEBBIX U GOPTOBBIX CeKUMMA
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1

HAKATHIBAIOT Ha IOABEICHHBIA K CTaleie MIaByuMi 0K, JIOK C CYJHOM
OTBOJAT OT CTalensl M MpPUTAIUIMBAKT, CYAHO . BCIUIbIBaeT. (fiun — 310
HECKONIBKO TOPU3OHTANIbHBIX IUIOLAN0K, CBA3AHHBIX C OMHOH HAaKJIOHHOH,
yXopsAlle# B BOAY, H 060PYIOBAHHBIX pelibcOBBIMH MyTsMH. Ha 3asenennpix
noj KOpNyc TefleXKaX Cy[HO Ipd NMOMOLIM TPOCOB H JlebelOK MepeBOAAT
Ha HAaKJIOHHYW IUIOLUAAKY M, MOTPaBIMBasA TPOC, IPOU3BOAAT CIYCK B BOLY.
IInaByuwnii MOK H CJIUII UCIIOJIL3YIOT M [Jisl NOJbeMa CYJOB U3 BOABI B LENAX
OUYMCTKH U [eMOHTa MOABOAHON YacTH Kopmyca. Jllnasyuuii 00X — HECKONBKO
MOCNEe/0BATENIPHO COEMTMHEHHBIX MNUHHOR CTOPOHOR NPAMOYTONLHBIX MOH-
TOHOB, [0 KpasM KOPOTKHMX CTOPOH KOTOPBIX HOYTH IO BCeH IUTHMHE JOKA
VCTaHOBIIEHb! [Be NpsAMoyroibHble Bamnu. Ha manyGe noHToHOB (cramess-
nanyGe) YCTaHABIMBAWT Kub-GIOKM M KNETKM WM HATpaBsAomMe J0-
PoXKH (B 3aBHCHMOCTH OT Ha3HaueHus noxa). Ilpu 3atomnenHbix oTcexax
NMOHTOHOB COODY>XeHHE MpPUTAIUIMBAEeTCA, MPH OCYIUEHHBIX — BCILUIBIBAET.
Cyxolr Oox npenctaBiisieT coboil GeTOHMPOBaHHBIA KOTJIOBaH, paclOJIOXeH-
HBIF HHXKE YPOBHA aKBAaTOPHH U OTAEJICHHBIH OT Hee CHELHAIbHEIM 3aTBOPOM.
3aTBOp OTKPBIBAOT U BCIIBIBLIEE CYOHO BBIBOJAT U3 IOKA. FAAUH2 — IIPOM3-
BOJCTBEHHOe MOMelleHHe, 0BOpYNOBAaHHOE CTaHETbHHIMH MECTaMH IUif
CTPOMTETIBCTBA HIIH peMOHTA He GONbIIMX CYA0B.

DopmHpoBaHHe KopNyca CyOHa Ha cOOpOUHOM IUIOUIaKe OCYILECTBIIAIOT
CEKLMOHHO-THPaMH/IAJIBHBIM, CEeKIMOHHO-OCTPOBHBIM, OIOUHO-CEKIIHOHHBIM,
GI10WHBIM WIM IIOTOYHO-TIO3HUMOHHBM criocoboM. Ilpu cexyuonno-nupamu-
Oaabhom cnocobe GOPMHpOBAHKE KOPIyca OOBIYHO HAYMHAIOT C 3aKIagKH
cpefHed OOBbEeMHON [HMILEBOH CEKLMH, KOTOPYIO MOCTeNeHHO HapaluBaloT
cexuusamu ot III k Gopram, oT gHMUIA K HanyGe M OZHOBPEMEHHO B HOC
H KopMy. CeKyUOHHO-OCTPOSHON CNoco6 XapakTepeH (HOpPMHpPOBaHHEM
HECKOJIBKHX CaMOCTOATENbHBIX IMPAMHI (OCTPOBOB), CMBIKaeMBbIX 3a60ii-
HbIMM (BCTABHBIMM) CEKLMAMM M Y3NIaMU. BaouHOo-ceXyUoRHbIE Cnoro:
PopmUpOanus KopIilyca OCYILECTBIIAIT U3 GIOK-CeKIMi U CEKLMA MHpaMH-
AalbHBIM HJIM OCTPOBHBIM CNOCOBOM. baouHblili CnOco6 PHopMUDCGEaHUs
KOpIyca OCYLIECTBJIAIT CThIKOBKOMH [IOCTaB/IAEMbIX K COOPOYHOM MIIOLIagKe
M3IOTOBIICHHBIX B LeXe O10KoB. PopMHpPOBaHHe KOpIyca U3 GIIOK-MOAYMeH,
OHK ananornudo 6nounomy ¢opmupoBaHuio. B psape criyyaes xopryc dop-
MHUDPYIOT NOTOYHO-NOIULUOHKbIM (KOH8elepHbIM) CROCOBOM, KOTOA INO-
IagKy MepeaBUIaAlT MO UEXY € MO3MUMK HA O3ULMIO, IMle BHINONHAKT Ope-
AYCMOTpPeHHble I COOTBETCTBYWINEH NO3MUMH pabotbi. C nociegmeit mo-
3ULHH CHOPMHPOBAHHBIA KOPITYC CyCKAOT B BOMY.

MpuuATed CMoco6 GOPMUPOBAHMA KOPIYCa CYIHA 33BHCHT OT KOHCT-
PYKTHBHBIX OCOOEHHOCTENl M Pa3sMepOB Cy[AHa, HAUIMMMA M TEXHHUYECKOTO
OCHALLEHUSA COOTBETCTBYIOLIMX MPOH3BOACTBEHHBIX IIOLANEH, [PY30II0IbeM-
HOCTY KPaHOBOTO 0GOpY/iOBAHHMSA CTPOALIETO TPeANnpuATHs, B2 cGOpOYHON
IJIOIAIKK H MHOTHX OpPyTruX GaKkTopoB.

CniywienHoe Ha BOly CygHO MOABOJAT K [JOCTPOEYHOMY NHpCY, TOE 3a-
BEPILAIOT BCe MOHTaXKHbIE H OTAECJIOUHbIE paBOThI, TOTOBAT K Caue 3aKa34HKY.

Cpaua cynmHa 3akasunky. JUIS BCECTODOHHEH [IPOBEPKHM COOTBETCTBHA
IOCTPOEHHOr0 Cy[HA TEXHHYECKOMY [POEKTY MPOBOIAT UIBAPTOBHBIE H
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XOOBble HCHBITAaHUA. ['OJIOBHBIE CyHda IPOMBICTIOBOro (loTa 3aKa3’uMk
NpUHMMaeT [O0CHe 3KCIUTYaTallMOHHBIX MCIIBITAHMA B BHAE ONBITHO-PO-
MBICTIOBOTO peiica. Bce MCHbITaHMA MPOBOJAT IO CrienHanbHO pa3paboTaH-
HBIM NPOT paMMaM.

Ha weaproensix ucnviTanusx 'y HROCTPOEYHOrO MNHpPca NpOBepAKT
paloTy MeXaHM3MOB, YCTPOHCIB M CHCTEM KaK B OTAEIbHOCTH, TAK H BO
B3aUMOJIEHCTBHH, o0OecneunBaOT Ge30M4CHOCTb  XOMOBBIX MCIIBITAHHH.

Xoodoesie ucnbiTanus (BbIXOZ B MOpe) TIO3BONAKT BBIABHTb M yCTpa-
HUTb OGHapy>xeHHble HedeKTbl. BO BpeMs 3TMX HCIBITAHHA KOHTPOJIM-
pyloT Bce 0OOpYOOBaHHE M CHCTEMBl CyAHa NMpH MX paloTe Ha pasIMYHBIX
3KCIUTYaTalMOHHBIX PEXHUMaX, TPOBEPAIT COOTBETCTBME TAKTHKO-TEXHH-
YeCKUX JIAHHBIX TeXHHYECKOMY NpoeKTy. B COCTaB XOJOBBIX HCIBITaHHH
TONOBHBIX NMPOMBICIIOBBIX CY/IOB BXOJSAT HMCIIBITAHMSA IIPOMBICIIOBOTO 060-
PYIOBAaHMA 1O NPAMOMY HA3HAYEHHIO, MOPO3HJIBHBIX alllApaTOB M TEXHO-
JIOTHYeCKOTo KoMIUlekca Ha poibe. Iocne ycrpaHeHUA 3aMeYaHHil 110 YCMOT-
penuto Perucrpa CCCP v 3axa3umka MHOITIA IPOBOAST KOHTPOJIBHBIN BBIXOT
B MOpe, 3aTeM Ha CyOdHO BBIAI0OT KOMIUIEKT OTYeTHOM HNOKYMEHTAluH,
COCTABJIAIT NPUEMOCHATOUHBIA aKT U NlepeIaloT CYAHO 3aKa3UMKY.

TIporpaMMa onsi THO-NpOMbBICAO8020 pelicd BKIWYAET MOpPEXOJIHbIe,
JIeNOBble MCIBITAHUA (IJIA CYOOB C JIEMOBBIMM YCHICHHAMH), NPOBEPKY
paBoTOCIOCOGHOCTH MPOMBICTIOBOTO, XONOAMIIBHOIO M TEXHONOTHYECKOTO
06opynoBaHNA B 3KCINTyaTaMOHHBIX YCJIOBHAX, COOTBETCTBHA TEXHHUKO-
3KOHOMHMYECKHX NOKa3arenel cynHa TpeGoBaHuaM npoexrta. Ilocne ycrpa-
HCHHS 3aMeYaHMii O ONBITHO-MPOMBICTIOBOMY pefiCy NPHEMOCIATOYHbIHA
aKT yTBep)paeTr Munppi6xo3 CCCP.

Ha Bcex sTamax nocTpoMKM CyOHA, BIJIOTh O MOZNMCAHMSA TpHEMO-
COATOYHOTO AKTa, y3JIbl, MEXAHH3MBI, arperaThl, KOHCTPYKIMH, YCTPOKCTBA,
CHCTEMBI M CYJHO B LETIOM, logHan3opHbie Peructpy CCCP, npepbasisior
IUI OCBUAETeJIb.CTBOBAHUS MHCIIEKTOpaM Perucrpa.

PemouT cynoB. B ycTaHOBIIeHHbIE HOPMAaTHBHO-TEXHHYECKOH JJOK yMeH-
TalMed CPOKHM Ha CY[OPEMOHTHOM HPEINpPHATHM IPOBOJAT IJIAHOBHIH
TEKYIUHHA, CPe/THHMH, KaNMTaNbHBLIA M TapaHTHAHBIH PEMOHTBI TEXHHYECKHUX
CpedcCTIB ¥ CyOHa B lenoM. Texywuil pemoHT NipefHa3HaeH IS NOLIePXKa-
HMA TEeXHHMKO-DKCIUIyaTaMOHHBIX XapakTepHcTuk (TI3X) B 3amaHHBIX
npengenax. IlpousBonAT 3aMeHy M (MAM) BOCCTaHOBJIEHME OTHEJIBHEIX
GLICTPOM3HAILMBAIOLIMXCA 3NIEMEHTOB, OUYHCTKY M OKpAaCKy KOpIhyca,
HeGonbuiMe KoprycHble pabotsl. Ilpn cpednem pemonTe BHINOMHAWT PaGOTHI
IO BOCCTaHOBJIEHHI0 TIX /10 3aJaHHBIX 3HAYEHHMH C 3aMeHOM M (HITH) BOCCTa-
HOBFIEHHEM 3/IEMEHTOB OTPAHMYEHHOH HOMEHKIATypbl. 3aMeHAKNT HEKOTO-
pble JIHETHI HApYXHOH OBMIMBKH M 3MeMeHThI HaGopa kopnyca. Kanurans-
Hblll pemoHT ofecmeuwnBaeT BoccTaHOBjeHHe TIX [0 3HAuYeHMH, OIH3KHX
'K MOCTPOEUHBIM, € 3aMeHO# H (WIIM) BOCCTAHOBJIEHHEM JIIOGHIX ITIEMEHTOB,
BKmouass 6a3oBeie (I71aBHBlE ABUTaTeNld, BanmonpoBonx u T. m.). Ilocne
CpellHETO M KaNMTaNbHOTO PEMOHTOB NPOBOMAT NPUEMOCHATOMHbIE MCITbI-
TaHHA B OGbeMe, GIM3KOM K HCHBITAHHAM B HEPHOX TMOCTPOMKHM CYZHA.
B TeueHue rapaHTHHHOrO CpoKa CYIOPEMOHTHOE H CYZOCTPOHTENIbHOE
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npemrpuﬂfux HPOBOIAT 2apanTuiinblii pemonr. WcnpasHoe win paGoto-
cnocoGHOe COCTOSIHME OTAENBHBIX 3JIEMEHIOB Cy[IHA B IEDHOX MEXy
UIAHOBBIMM PEMOHTaMM OGECTIeUMBACT CyIOBNafiesiel] MyTeM Henaarosbix
Mexpelicogslx pemonTod. TIpHMHHE H TOCNEACTBHS aBapHHHBIX IOBPeXKe-
HUH YCTPaHAIOT NpH agapUiiHLLX DEMOHTAX, 3 NOBPEXHEHNH, BBI3BAHHLIX
CTHXHKBIMM  GeICTBHAMM, — IPH  BOCCTAHOBUTENBHLIX PEMOHTIX. Hoo-
Oepxugaiowuii peMonT OGeceMMBAcT NOJAEPXAHHe THX B 330aHHBIX
MpefeNaX IO YCMOTPEHHIO Cy[UBJIafiefiblia B KOHUE HITH HENOCPEACTBEHHO .
OC/Ie OKOHYaHKSA HOPMATHBHOTO Cpoka CiiyXGul (B cpentem 20—24 roga) .

Iina ynywmenuss TOX cyama (3meMeHT2 Cy[Ha), BK/iouas Xapakre-
PHCTHKH YC/IOBHHl TpyHa M GhITa 3KHNAXA, BHIOIHAKT MOOEPRUIAYUIO —
COBOKYMHOCTh ONEPAIMA NO M3MEHEHMI0 KOHCTPYKIMM cynHa (djieMeHTa
CyaHa), a B uUeNAX M3MEHEHHA (YHKUMOHAIBHOTO Ha3HAUCHHA CynHa
(aneMenTa CcynHa) — nepeoGopydoeanue — COBOKYNHOCTY ONEPAaUMA 0O
H3MEHEHHI0 KOHCTPYKIHHK cynsa (aneMeHTa cypHa). Jins oucTkn Kopiyca
H NPOBEPKH COCTOAHHSA nnuxmrenmo-pynenoro KOMIUTEKCa NpPOBOIAT
00KO08ble OCMOTPbL. )

Ilo BceM BMIaM peMORTa COCTaBJIAKT BENOMOCTH Hynenoro ITana
PEMOHTA, DEMOHTHBIX paGoT M NOKOBRIX pabor. BeoMocTd HyneBOro
JTana W PeMOHTHBIX pabBoT COHEpXAT OTAEAbHhIE pa3fieil N0 KOPHYCHOH,
MEXaHMYECK OH, 2JIeK TPHIECKOH, PATHOHABHI aHOHHOI H IPOH3BOJACTBEHHO-
TEXHOJIOTHYeCKOH uacTM. OTHENBHYI0 BEIOMOCTb COCTAaBJIAIOT Ha PEMOHT-
Hbie paGoThl, BHUIONHSeMble IKHHaxeM cynHa. IlocrenoBateIbHOCTD mepey-
HA PEMOHTHBIX paBoT COOTBeTCTBYeT EMMHOM HOMEHKNIaType KOMIUIEKTOB
H yanos cynHa. IlogroroBkoi pemoumoﬁ NOKYMEHTAIMH 3aHUMAeTCH
aIMMHUCTPAKA CYIIHA.

Ha nyneBoM a3rame peMOHTa CymOpeMOHTHOE npennpuxme FOTOBHT
HeobGxomumyio 6asy mus pemoHTa. Hasanom PeMOHTa CUMTAT MOMEHT
'OKOHYAHHA MNPHEMKH Cy[Ha Ha PEMOHT CYZOPEMOHTHBIM! NpE/IPHATUEM,
KOTOpOe B TeYeHHe NEPBOH TPETH INIAHOBOIO CPOK2 PEMOHTA IPOM3BOIMT
YTOUHAWILYK AeeKTALMIO U ONpPe/ieNiAeT OKOHYATEMbHbIA 061eM U pacyet-
HbIi CpPOK peMoHTa. COCTaBNAIOT TeXHONOTHYECKHMH (CeTeBOH) rpadux
PEMOHTa Cy[IHA — OCHOBHOM JOKYMEHT [UIS OpraHM3aliH¥ U IUIaHHPOBaHUA
. ‘peMOHTHBIX paboT. 3aBEpPHIAETCA PEMOHT [IPHEMKOM cym{a cynonnanenb-
LIEM ¥ COCTaBJIeHHEM COOTBETCTBYIOLIETO aKTa.

OnHMM M3 OCHOBHBIX COBPEMEHHBIX METOOB DEMOHTA HBIIAETCA
azpe2aTHblil PEMONT, NPH KOTOPOM- 3AMEHAIOT HEMCIPABHBIE Y3NBI, arpé-
raThl, MCXaHM3Mbl U T. [I. HOBBIMH WM CHATBIMM NDH PeMOHTE APYroro
CYAHAa H 3apaHee OTPEMOHTHpPOBaHHBIMH. IIpH nMOTOYHOM METO/le PEMOHT2
paboTbl BBIIONHAIT Ha MO3HUHAX cneuuanuauponaunbm paGowmx mect
B ONpeNeNieHHOM TEXHOIOTHYECKON nociefpoBarebHocTy.: Tloyipo6Ho Bo-
npockl PEMOHTa CYHOB pPacCMATPHBAOTCA B CHENHANbHBIX MpeAMeTaX.

Boprb6a ¢ xoppo3uelt u obpacranmem xopuyca cyama. [lop Bo3meicrt-
BHEM BHEUIHEH CpeJbl KOPIYC Cy/IHa IIOJIBEPraeTci CyilleCTBEHMBIM pas3-
pyiIeHHAM (KOPPO3HH), KOTOpble YMEHBINAKT €ro NPOYHOCTb, CHHXAIOT
ckopocts cynna. He MeHbliee BIMAHWE HA yMEHbLUCHME CKOPOCTH Cy[Ha
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OKa3pIBaeT OOpacTaHWe pPaHOHA (IEPEMEHHON BaTep/IIMHUM 3ejleHBIMM BO-
AOPOCIAMH, a G1HKe K KHITI0 — )XHBOTHBIMHA oOpacrateNiMH (B OCHOBHOM
GanaHycamu). Kopposust npuBoput K GombluuM 06bEMaM KOPIYCHBIX
PeMOHTHBLIX paBor. O6GpacTaHue Kopiiyca U KOPPoO3us TpebyOT nepHojm-
YeCKHMX JOKOBaHHH JYIA YMEHbIICHUSA LIepOXOBATOCTH HAPYKHOM OOILIMBKA,

Xnmuyeckas KOppo3us (OKHMCHEHHE) XapaKTepHa A He3alMIIEeHHBIX
HapBOJHBIX CTANBHBIX KOHCTpyKuMi. Bojiee onacHa 3iexTpoXHMHAYeCKas
KOPpO3#A, CYIHHOCTb KOTOPOH COCTOMT B CHEAYIIIEM: IIpH pa3MELLEHUH
B JNEKTPONIHTE ABYX 3JIEMEHTOB C -Pa3HBIMU MEKTPHUECKHMHU TIOTEHIHANA-
MM MeXJy HHMH HauMHaeT NpOTeKaTb MIEKTPUUECKHH TOK OT IJeMeHTa
c Dollee HM3KHUM NOTEHIMANOM (aHOmA) K WIeMeHTy ¢ Oosiee BBICOKMM
noteHynanoMm (karopy). Ilponecc conpoBoiqiacics paspymieHneM (,,pacT-
BOpeHMeM’’) aHoma. Mopckad Bofa SABJIAETCA 3JIEKTPOHMTOM, CTIbHAA
HapyXHas OOMMBKa KOpHyca -—aHOIOM, a4 ee OKaJIHHA, pa3HOPOIHbIE
LIITAKOBBIE U Fa30BBIE BKNIOUEHUs, GPOH30Bble rpeOHble BHHTBI, BTYIIKH
DeHABYIOHBIX HOMMIMOHHKOB M Ap. — karonom. HaubGonee HHTEHCHBHO
PacipoCTpaHAETCH IMEKTPOXUMHMUCCKAN KOPPO3UA 110 HAPYXHOA ODWMUBKE
B padiOHe NepeMEHHOW BaTep/IMHUM, Yy KOPMOBOro MO}30pa, B MECTaX
YCTAHOBKH JIOHHOH apMaTypbl, B paiiOHe CBAPHBIX HIBOB. YCWJIEHHO KOpPpo-
SHPYIOT AKOPHBIE LieNHble AIHKH, JTbAIA, ABOHHOE THO, BATEPBEHC, HACTHIIbI
TOA, MlepeBAHHBIMM [OKPBITUAMH H Y KOMMHICOB JIIOKOB, NpayveuHble,
OyuIeBbI€ M T. M. -

Jns 3amuTEl HapyXHOH OGUIMBKH OT KOPPO3Md M 0OpacTaHHs HpH-
MEHAIOT (IpOTHBOOGPACTAIOLIHE TOKPbITUA, KOTOpPble MOXHO pasfellHTh
Ha YeTbipe TPYMNIbi: OOBIYHBIC, NONITOCPOYHEIE, CAMOBOCCTAHABIMBAOIUHECH
U camornonupylomwneca. O6pruHbie MOKpuITHA THIa XB-53 paGoTocnocoGHbI
B TeueHwe 12—14 mec, monrocpoussie — 16—24 mec, CaMOBOCCTaHABIIH-
BalmMecs — 2,5—5 ner, camononupymoumecs nokperrua (CIIK), ocHopan-
Hbhle Ha MEIJICHHO pDAacTBOPAIOMIMXCA B  BOfie OPTaHHYECKHX aKPHIOBBIX
cononuMepax (BBULEJIAKUIAX NPH ITOM TOKCHUHDbIE Beuiecrsa) M oGpa-
3YI0IIME IUIEHKY TIOBBILLIEHHOM Iiiagkocti, — o 30 mec. K camononu-
PYIOLIHMCA OTHOCHTCH MOK PbITHE ,, XMAPOH’, KOTOpoe HabyXxaet, MOrfoman
10 70—80 % Boap! OT CBOEH MACChI, U CIJIaXHBAET NOBE PXHOCT.

B nocnemune roppl paspaboTaHO MHOTO YCTPOHCTB YJIbTPadBYKOBOH
3aLUMTBL OT OOpacTaHWsA, 3aCTaBNAIHX OCMMBKY Kopnyca crma6o BHOpH-
pOBaTh, YTO He MO3BONAET MOPCKMM OPraHM3MaM M BOHNOPOCHASM IIpH-
KPeIUIATLCA K €€ TOBEPXHOCTH. ’

JUist yMEHDIIEHHA KOPPO3HH LMCTEPH B GA/UTACTHYIO BOMly M HEKOTOphle
HeTeNpOAYKTbl [0GaBNAT ClHEUAAIbHBIE MHIHOHUTOPHI (3aMenjTMTENH),
OTHesIbHBbIE KOHCTPYKUHH H y3iIbl, TpYGONpPOBOMABI BBLIMOMHAWT U3 HepxKa-
BEOINEH CTajiM, NOBEPXHOCTH OMNpefeNeHHbIX [eTancd OKCHIMPYIOT MUIA
00pa’oBaHHA EPOYHOM H IUTOTHOM MNEHKM OKHCHIOB (O6bIYHO MPUMEHAIOT
¢docparnpopanne). IIpu nporekTOpHOH 3amMTe K Hapyxmoi obuMBKe
KOpIyca Ha NPUBApHBIX UIMUIIBKAX KPENAT H3TOTOBJIEHHbIE M3 CIJIABOB
H3a AIIOMHHHEBOH OCHOBE MPOTEKTOPbI, ABJIAIIMHUECH MO OTHOUWICHHUIO K
obumBke aHonoM. Pampyc neicTBMA npoTeKTOpOoB oOrpaHuueH. bBonee
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3d¢dexTHBHa KaTOHas 33MIMTA, NPH KOTOPOH B ONpe[ejIeHHBIX PaifoHax
HApYXMHO#H OGUMBKH Ha H30/THPOBAHHOM CTEKJIOIUIACTHKOM YYACTKE KpeiaT
XeJIe30KPeMHUEBBIE MM IUIATHHOTHTAHOBBie 3Kpanel. IlonoxwrenbHEIR
HOIOC CYAOBOTO MCTOYHHKA IMTOCTORHHOTO TOKa MOBOANT K 9KpaHy (aHox),
OTPHUATENbHBIA — K KOpHycy cyaHa (karoa). 3ammry MHOIMX AeTanei,
TpyOONpOBOAOB OT KOPpPO3HM: 0GecreuuBawY NHHKOBAHMEM, XPOMHPOBA-
HHEM M T. 11 g ‘ '

B nocnenpee BpeMs monyuana pacnpocTpaHeHde MpoHIaKTHYECKaR
M NpefiOKOBasA OUMCTKAa KOPHYCOB CYNOB TNop Bopoii. B nepsom ciyuae
ynansercs Tonsko ofpacraHme, a BO BTOPOM — BMecte ¢ 0GpacraHHeM
CHHMAeTCHK M CTapas KpacKa.

Bce H3BecTHRIE B HAcTOsAllee BpeMA CIOCOGBI OMMCTKH NOBepXHOCTed
NIpeficTaByieHs! Ha puc. 1.37. '

CyLIHOCTD OYHMCTKH C NOMOINBI0 MEXaHHYeCKOTO OYMCTHOrO OpraHa
3aKJII0YAETCH B BO3AEHCTBUMA HA OYALIZEMYI0 IOBEPXHOCTb MYIKOB CTANBHBIX
TIPOBOJIOK, WIAPOUIEK, ANACTHHOK, CKPeGKOB, yHAPHUKOB, KOTOpHE NMOJ-
BEPraloT HaClIOEHNA YIapy, CPe3aHHIO, APANAHUIO, PHIXTIEHHIO H YACTHYHOMY
sarnaxmpanuio. Hanbonee pacnmpocTpaHeHHBIMH CPEHCTBAMH MEXAHH3AIMH
OUMCTKHM Ha OTEYECTBEHHRIX 3aBOHJAX MABJIAIOICA arperarhl C MEXAHHUECKHM

. Cnoco6s! OCTKH
noBepXHOCTeR

I Xumugecknit | Mexannyecamit | TepMuuecknit

Pywinim CrpyiiHo- . ArperaramMs ¢ MeXaHHYeCKHMHN
HHCTPYMEHTOM 3PO3HOHMBIR OTHCTHLIMH OPraHaMHy
[ Hecxoctpytrmat | [llpoﬁec'rpynmml [ npoﬁeuemuﬁl

| IMeKTPOrU/pas- [ TuapocTpy s I [ﬁmumomunl l I‘unpo:ﬁcxo—
NHYeCcKHit

Kasnmipywomeft | - YnsTpaspyxo-
crpye#t BoOil KaBMTaIMER

Puc. 1.37. Cioco6bl ouMcTiH MOBepXHOCTelH
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paboTMM OpraHoM B BHJE 1ETOUHEIX M LIapomledHbiX GapabaHos. Co3natine
3GQEKTHBHEIX H HAJEXHBIX APoGeCTPYyHHBIX M IPOOCMETHBIX arperaros
C 3aMKHYTHIM IHKJIOM pereHepaimmu pobu tpeGyeT cepbe3HON KOHCTPYK-
TOPCKO-TEXHOJIOTHYECKOH NpopaGoTku. Ifonyww pacmpocTpaHeHHe FUpo-
THHAMHUECKHH CHOCO0, MCHONb3YIONMH TNOjaBaeMyio 107, JaBjieHHEM
BOMIY B KadYeCTBé CPefCTBA OUHCTKH M MOBBULAIINMH KaYeCTBO OUHCTKH.
¢ beKTHBHOCTD OUHCTKH MOBBILIAETCA 33 CYET COBMECTHOIO HCIOJIb30Ba-
HUS [HMHAMHYeCKOTO H KaBHTALMOHHOIO Boanencmun BBICOKOHANOPHO#
3aTOMUIEHHOH CTPyH BOASI Ha 0GpaGaTeiBacMylo nOBepXHOCTS. Ilph HeTeve-
HHM BBICOKOHANODHOW 3aTOIUICHHOH (IpH NOABOIHOM OYMCIKE) CIPYH
W3 HacakH co cKopoctsio 32 M/c u Gonee npu masnenuu 0,6 MIla u Gonee
06pa3yercs  KaBUTALMOHHAA 30HA, 3ANONHEHHASA BHUIEHMBLIMMHCH M3 XHJ-
KOCTH B IIpOLecCe €¢ DPAaCIOMPEHHA razamu M mapamu. IIpn cxionbisaHum
KaBHTAUHOHHBIX ' Ty3BIDbKOB TEHEPHPYETCA 3HEPTHH, HOCTAaTOMHas yIA
PaspyllieHHs OKHCIIOB META/UIOB, NAKOKPACOUHBIX OKPHITHIA ¥ OTNOXEHMI,
ecnd obpabaTpipaemasi NMOBEPXHOCTh HAXOOMICA BONM3H KaBHTAUKOHHON
30HbI. OWHCTKa NOBEPXHOCTH NMPOKCXONMT NOJ, BO3LEHCIBMEM IMIpaBIIH-
YeCKHX YJapOB, CO3[]aBAEMBIX CTPYed, M YAAPHBIX BOJH, BOIHHKAIOWMX
IPH CXJIONbIBAHMH IY3bIPbKOB. IIPOTSOXEHHOCTh KaBHTALHOHHOH 30HBI
Pery/IHpYeTCH PaCXO[OM' BOfbl. MCIBITAHNA NOKA3aJIH, YTO NOJIHAS OYMCTKA
NOABOAMOH YACTW KOpNyCa CyJHAa 33 CYeT KaBHTalMOHHOM 3pO3MM FNpH
masnienym cTpyu 5,5 MIla ananornuna Takoi xe ouMcTKe OGBIYHON CTPyeH
npu zasnenun 70 MIla. CkopocTth OWMCIKM NOABONHOM YaCTH KopIyca
YCTPOHCTBOM, COCTOSIMM M3 ILETOYHOH MAIIFHKH ¢ KaBHTATOPAaMH, BO3-
pOCIId B [1BA pa3a {0 CPARHEHHMIO CO CKOPOCTBIO OMHCTKH OGBIYHOM uieToy-
HOH MAIIMHKOMH.

Kownrpoasuusie sonpocet

1. Haitre XapaKTepHCTHKY KiaccHPHKAHH CyOoB HO Haaﬂaqeﬂmo‘, pallony mnapa-
HHKA, THY TTIABHOTO [IBUTATENIR, ABHAKHTENSA M MaTepHany KOpIiyca.

2. Yro oO3HauaeT: éHIAZ pedpuwkeparopHoe u KMI1JI3 priGonoBnoe?

3. Jlakre xapaKTepucTHKY ¢OpM OpraHu3alMH paGoThl IPOMBICIIOBOro QJOTa;
cniocoboB fo6bMH 00BEKTOB MOPCKOro NMPOMEICHA; APXHTEKTYPHO-KOMIOHOBOYHOTO
pemlenna coppeMeHHbIX BMPT, CPTM, maisix noGuiBaousx cynos, B, TP. '

4. HazoBute MOTPeOHTENH NEKTPOIHEPTHH, HMEIOIHECS HA TIPOMBICTIOBBIX CYHaX,
H cHocobnl ee oﬁecneqemm BapHAHTLI KOMNOHOBKH 3Y; MoTpeGUTeNd HUIKHX TeMIe-
paTyp.

5. HaszoBuTe OCHOBHEIE NONEpeYHbIe H npononmup cBAsu Habopa Kopnyca CyjHa.

. 6. JlaliTe XapaKTepUCTHRY CHCTeM Habopa OCHOBHEIX NTPOMBICTIOBBIX CYHOB.

7. Ha#ite xapakTepucTHKY KosHcrpykum#t muuma BMPT; Gopra TP; many6sn MB.

8. Kak obecneiHpaeTcs BOJOHENPOHHUAEMOCTH CYIOBLIX MPOXONOB M 3aKPHITHA?

9. Nanre xapaxTtepuctuxy CE, npumenseMbiX npu pasnuuyHbIX CrocoGax $opmu-
POB2HHA KOPIyca CygHa; CNocoGoB 3aUIHTHI CYHOBBIX KOHCTPYKi# OT KOppO3HH;
paboT, BLINONHAEMBIX NPH PA3NTHYHKIX BHIAX DEMOHTA CyAHA. ..



I'JIABA 2

CYIOBBE YCTPOKUCTBA ¥ CHCTEMBI

§ 9.PyneBoe ycTpoiicTBo

PyneBoe YCTpOHCTBO — COBOKYNHOCTh MEXaHH3MOB, arperaros u ys3-
70B, 0GecrmeYHBaIMX yIpaBieHHe cyfOHOM. OCHOBHBIMM KOHCTPYKTHB-
HBIMH 3JIEMEHTaMHM TMBOro pyneBOro ycTpoicTBa ABIAIOTCA: pabounit
OpraH — nepo pyns (pynb) WIK NOBOPOTHA# HANpaBIAKINAR HACA[IKa;
bannep, coeOMHAWIUNA paBouMii OpraH ¢ pyrneBbIM NpPUBOAOM; pYJEBOR
NPUBOJI, NEpENaIIMi yCHHe OT PYJeBOH MalIMHBI K paGoyeMy opramy;
py/ieBas MalUWHA, CO3[A0Ias yCWIMe [ IOBOpoTa pabouero opraHa;
HPHBOJ| YTIPAaBIIEHHA, CBA3BIBAIOMINI pyneBym ManipHy ¢ M[OCIOM YI-
paBiieHus.

Ha coBpeMeHHBIX Cymax yCTaHaBJIMBAKT MyCTOTelble OOTeKaeMble
P Y T H, COCTOALIIUE U3 TOPHU3OHTANIBHBIX pebep H BepTUKAJIBHBIX IHadparm,
MOKPBITBIX CTaIbHOM oGuiMBKoi (puc. 2.1,2). O6MBKY KpensAr K pame
3/IeKTPO3aKJIeNKaMH. BHyTpeHHee NpPOCTPaHCTBO pyJA 3alONHAT CMO-
JUCTBIMH BEIIECTBAMH HJIM CaMOBCHEHHMBAIOIUMMCA IIEHOIOIMYPETAaHOM
III1Y-3C.

B 3aBHCHMOCTH OT pacronoXeHHA OCH BpallleHHA pa3NiHuaTr GamaHcup-
Hpte (puc. 2.1,4, 8), HeGanaucupHble (puc. 2.1,6) u nonyOanaHCKpHbIe
pynu. Ocb BpalueHHst 6a1aHCUPHO20 pYAA TPOXOOMT HYepe3 Iepo pyi,
a Hebanancupho20 — COBMAMAET C TepelHeR KPOMKOW mnepa. Y noayoa-
AGHCUPHO20 pYAA B HOC OT OCH BpAalleHUA BBICTYIAeT TONBKO HUXHAA
YacTh nepa. MOMEHT CONMpPOTHBIIEHHR MOBOPOTY OGaiaHCHPHOTO WIIH TOJY-
GaTaHCHPHOrO pyNA MeHbille, YeM HeDallaHCHPHOTO, H COOTBETCTBEHHO
MeHble 'TpeOyemas MOWIHOCTb pyNieBoil Maumusl. HpuHuun paGoTsl nepa
pyns paccMoTpeH B § 37.

Ilo cnmocoBy KpemneHHs DynM pasOeNsfoT Ha HOABECHBIE H NpPOCTHIE.

Iloosecnoli pynb KpelAT FOPU3OHTATIBHBIM (DIIAHIEBBIM COETHHEHHEM
K 0Damlepy M yCTaHaBIMBAWOT TOMBKO Ha MAJIIX M MAJBIX MaJOMEPHBIX
noObIBaOIIMX CyIax.

IIpocroit 00HOONOPHYIL GanaHCupHbL pyab (CM. pm 2.1 a) LITBIpEM
YOHpPAaeTCA B YNOPHBIA CTaKaH NATKH axTepliTeBHA. [[iA yMeHbllIeHHs
TPEHUA LMIIMHOpHYECKAs 4YacTh IUTHIPA MMeeT GPOH30BYIO OOGIHMIUOBKY,
a B NATKY aXTepLUTEBHA BCTaBlieHa OpoH3oBas BTynka. CoelMHeHMe pyns
¢ 0annepoM — ropu3oHTaNbHOe (brIaHIEBOE Ha HIECTH GOITAX KIIM KOHYCHOE .
HIpH KOHYCHOM COEIMHEHMH KOHMYECKAs KOHLEBas 4acTh Gannepa BCTaB-
JIAETCA B KOHYCHOE OTBEPCTHE BepXHEH TOPLEeBoH nuacdparMpl pyJisf U INTOTHO
3aTACMBAETCA [AHKOM, MOCTYN K KOTOpPO# 0GecneuuBaeTCs Yepe3 KphIlKY,
NOCTABJIEHHY10 Ha BUHTAX, BXOMANMX B OGIHMBKY pyJis. M30rHyTsId Gamiep
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JaeT BO3IMOXHOCTh pa3leNsHOro JeMOHTaxa pyns M Gammepa (npH HX
B3aHMHOM pa3BopoTe). ’

IIpocroii d8yxonophulii Hebanancuphblii pyab. (cM. puc. 2.1,6) ceepxy
3aKpBIT JIMCTOBOH AMadparMoi W JIMTOH TONOBKOH, HMelowied ¢iaHen
[N COeNMHeHHA pynA ¢ OannepoM M NETNI0 NON BePXHIOK IUTHIPEBYIO
omopy. B nemmo pynmepnocra BcTaBnsior GakayroBble, GpOH30BbIe WIIH
ApyTHe BTYIKH.

Hepocratounas  xect-
KOCTb HHXHEH onopel bBa-
TIAHCHPHBIX py:;Iedl YACTO CTa-
HOBMTCA 'NpPHYMHOH BHOpa-
UMK KOpMBI CylHa M pyJs.
3TOT HEOOCTaTOK OTCYTCT-
BYeT Y OanaHcupho2o pyas
CO CBEMHbIM DYOEPNOCTOM
(cM. puc. 2.1,8). B mepo
TaKOro pyjsi BMOHTHpOBaHa
Tpyba, uepe3 KOTOpyw Mpo-
XOIHT CBEMHBIH pYAEpNOCT.
Hwxaui KoHen pymepnocra

8)

15
19

71

|_-20

NN g

g

/]
A 7

Puc. 2.1. Paboume opraHst
@ — pynib OHOOTOPHBIA GANBHCHPHEINH; 6 — pynb ABYXONOpPHBIH HeBanaHCHpPHBIA;
Hag HATPABJIAOWANA HACAAKA co cTabunnaatopom; [ — Gannep; 2 — dnanen; 3 — o6-
aoHTansHoe pebpo; 7 — nATka axTepwteBHa; § — raitxa; 9 ~ wait6a; 10 — pynenoin
13 — ynopHmiit crakan; I4 — kaHan nnA peMoHMTaXA ynopHoro crakada; 15 — resiem-
pyaepnocta; 20 — chemublit pynepnoct; 2/ — pepmukansHan 1pyGa; 22 — rpe6Hoit
HanpaBJNloWan nacanka; 26 —
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3aKpeIIAIT KOHYCOM B IIATKE axTepIUTEBHs, 4 BEPXHUI KpelsT (IanHieM K
axrTepluteBHI0. BHYTpH TpyGbl yCTaHaBIMBAOT NOMILMIHUKK. Pypneproct
B MeCTax [POXOXIEHUA Ucpe3 IOMIIIMIHMKY HMEET GPOH30BYI0 OBIHULIOBKY .
KpenneHue pyns K Gannepy — dianuesoe.

B nepe axrusHozo pyasa (puc. 2.1,2) NOMeleH BCIIOMOTATesbHbINA
rpe6Hoit BHHT. IIpH mepexnaike pynsA HailpaBsjieHHe YNopa BCIIOMOTATEllb-
HOro BMHTa HM3MEHAETCA M BO3HMKaeT AOMNOJIHMTELHBIA MOMEHT, OBOpa-
uMBawIKiA cynHo. HampaBrneHue BpamicHHsA BCIIOMOTIATeNbHOTO BHHTA
HNPOTUBOMOJIOKHO HANMPABJICHUIO BPalieHUs] OCHOBHOIO. JJIEKTPOABHIaTeIb
pasMeliaeTcA B Tepe pyJS MIH B PYMIIENIBHOM OTHeNleHHH. B mocnenHem
Cryyae 3NEKTPOABUIaTeNb HEMOCPEACTBEHHO COEAMHEH C BEePTHKAIBHBIM
BAIOM, MEpeHaliliiM BpallieHde pedyKTopy ABMXmTeNA. BUHT akTUBHOTO
Py MOXeT 00ecIeTh CYyIHY CKOPOCTh 10 5 y3.

Ha MHOrmx cymax npoMbICIIOBOTO (pJIoTa BMECTO PYJISl YCTaHAaBJIMBAIOT
NOBOPOTHYW HaNpaBlslIytw Hacaaky (puc. 2.1,0),
KOTOpast co3faeT TaKyl0 >Xe, KaK M pyjb, GOKOBYI0 CHIY IIPH MEHBIUMX
ymiax nepekianku. IIpuueM MoMeHT Ha Gasulepe HacagKu IIPUMEPHO B IBa
pasa MeHbllle MOMEHTAa Ha Oarnepe pynst. [ing ofechieyeHUs YCTOMYMBOTO
MOJIOXKEHUA HacafKH NpH NepeKafikax U yBelMYeHHA ee pYJIeBOro AelcT-
BMA K XBOCTOBOH YaCcTH HACaKM B IUIOCKOCTH OcH Oarulepa Kpendr cTa-

PYJIEBBIX YCTPOMUCTB:

8 — pynb GaNaHCHPHBIA CO CHEMHBIM PY[EPNOCTOM; 2 — AKTHBHbIA pynb; O — NOBOPOT-
nmBxa nepa pyns; 4 — Hamenka-o6TexaTestb; 5 — pepTHKanbHas muadparma; 6 — ropu-
wrbipb; 1] — Gpon3aoBas o6nuuoBxa mThIpA; /2 — 6poH3oBan BTynka (MOQIIMITHUK) ;
noprosas TpyGa; 16 — nerns pypmepnocra; 17 — pynepnoct; I8 — Baxayt; 19 — dnanen
suntr pyna; 23 — penyxTtop ¢ o6Texarenem; 24 - craBunusarop; 25 — MoBOpOTHas
rpeGuoit Ban; 27 — rpeGuoit BUHT



6unu3atop. KOHCTPYKIMA M KpelUleHHe HaCaKH aHaTIOTHYHBI KOHCTPYKUMH
H KPeIUIeHHI0 BATaHCUPHOTO pyIisi.

Banmnep —U30THYTBIA WM MpPAMOH CTaJIbHOH IMWIHHIPHYECKHIA
6pyc, BbIBeIeHHBIH Yepe3 IrelIbMIOPTOBYI0 TpybOy B pyMIteNIbHOE OTieNieHHe.
CoelHeHMe TelbMIOPTOBOM TpyBbl ¢ HApyXHOM OOIIMBKOW W HACTHIOM
nany6sl — BomoHenpoHUunaeMoe. B BepxHell YacTH TpyObl YCTaHAaBIHMBAKOT
YIUIOTHHTEJIbHBIA CAIBHMK M MOMUIMMHUKKA Gannepa, KOTOpble MOTyT ObITh
ONOPHBIMMU H YIOPHBIMH.

PyneBoe yCTPOMCTBO MOJIKHO HMETb 11 P H B O [ bl: IJIABHBIA H BCIIOMO-
TaTeJIpHBIA, 2 MPH UX PaclONIONKEHUN HHKe IPY30BOH BaTEpJIMHUH JIONOJHYU-

B L S T puppupp: |

[
i — e ——— L e e s

K rnacacy  Omnacoca

Puc. 2.2.

4 — cexTopHO-3yGuaThiit; 6 — LUTYPTPOCOBLIA; 68 —~ rUApaBlindeCKUM Ty HXKepHbIHA ;
1 — wrypsan v pynesas KOJNOHKA BCHOMOTATeNbHOTO NpuBoaa; 2 — pyMmenb; 3 — yep-
6 — npy»MHHBIA 8MOPTH3ATOP; 7 — G6annep; 8 — GamaHCHPHBIA PyIb; 9 — 3yGuatstit
wme poynbent; 13 — Gydepubie npyxamnbt; 14 — cextop; 15 — nopiuenb-mnynxep;
20 ~ cextopoBunnan xameps; 2] ~ xpbinatka c nonacramu; 22 — cTaKaH ¢ NPOAOTIL-

25 — kpbiuka; 26 — KBanpatHas ronoska; 27 — paBouas nonocTs umnnHapa; 28 —
HeMogBHX-
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TEJIBHBIN aBApHIHBIH, pa3MelleHHBIA Bhllie NatyGel NepeGopok. Bmecto
BCTIOMOTaTesIbHOTO TIPHBOMA [IONYCKAETCS YCTAHOBKA CBOSHHOTO IT1aBHOTO,
COCTOAIEro M3 [BYX ABTOHQMHBIX arperaroB. Bce NpHBOOBI OOJXHBI
, DeHCTBOBATE HE3aBUCHMO APYT OT APYra, HO, KaK HCKITIOUeHHe, IOMYyCKAeTCA
HaIMYME y HHUX HEKOTOpBIX oOwMX petayied. InaBHbIA NpHBOA HOJKEH
paboTaTh OT HCTOYHHKOB 3HEPrHH, BCIIOMOIATENbHLIA MOXET BbITh PyYHBIM.

KoHCTpyKUHMA NPHBOAA PYJIA 3aBUCHT OT THNAa PyNe€BOM MaliH-
Hbl. Ha cymax npomeicioBoro ¢nora YCT4HABIIMBAIOT 21eKTPUNECKUE
U 31eKTpo2udpagauyecKue pyneasle Mawuns:. lleperie BHLIMONHAIOT B BUIE
IEKTPOABUraTeNsl NOCTOSHHOIO TOKAa, BTOpble —B BHAE KOMIUIEKCa
9JIeKTPONIBUIATENb — HACOC B COYETAHHH C IINYHXEPHBIM, JIONACTHBIM

WJIM BHHTOBBIM THIOPABIIHYCCKHM MNPHBOOOM. fb"-lele pyaeable MauluRbl
B COYETAHHH C IUTYPTPOCOBBIM, BAIMKOBBIM HITH THPABITHYCCKHUM DYIIEBLIM

NPHBOXOM BCTPEYaOTCA TONBKO Ha MaJIbIX M MaJIOMEPHBIX JOOBIBAIOLIMX
cynax.

Ha wmMHormx Mmamo- ®  CpenHeTOHHaXKHBIX CyIax YCTaHaBIMBAIOT
CeKTOpHO-3yGuarelli pynesoil npusoo (puc. 2.2,a). Ipu Eaﬁore 3NIeKTpo-
IOBUraTeNid CBOGOJIHO HACAKEHHbIA Ha Oalep 3yOuaThif CeKTOp 4Yepes

N
N

SO

NEENERNNN

7

s carr.

I

Tipusony: pyns:

2 — TMAPABJIMYECKHH JIOMACTHBIA; O — HAP3BIIHYECKHH BHHTOBOH; € — pYMIIeTb-TAITh;
BAuHLIA PeAYKTOp; 4 — 3yOuareiil CEKTOp IJIABHOTO MNpPMBOLA; 5 — WIEKTPOMBHIATENb;
CeKTOp BcrnomoratensHoro Npumoma; J0 — uwepmax; 11 — mryprpoc; 12 — nanpamnsio-
16 — ruppoumnunnp; 17 — macoc; I8 — npemoxpammrensHerit knanaH; 19 — xopnmyc;
HbIMM KaHaBKamu; 23 — KOJNsieBoR mopueHs; 24 — CTAKAH ¢ BUHTOBBIMM K3HABKAMM;
WIMOHOUHAA KaHaBka; 29 — xomoso#t koHen nonapa; 30 — nogmuxHbm Gmox; JJ —
HbIA GOk
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NPYXHWHHbIE AMOPTHIATOPBI NMEPEeaeT YCWIME JKeCTKO 3aKpeIUIeHHOMY Ha
Gannepe MpPOJONBHOMY pyMMenio. AMOPTH3ATOPbl CMATMYAIOT TOIMYKH,
BO3HUKAIOUMe NIPH NIYCKe JIEKTPOIBUraTeNlA WIH NPH YAApax BOJIH O Nepo
pyna. UepBAuHbHA pelyKTOp OGecneuuBaeT CaMOTOPMOXEHHe NPHBOJIA.
B xayectBe BCNOMOraTeNbHOrO NMPHBOAA MpPEyCMOTpeH MOMONHUTENbHbIH
KeCTKO HaCaxkeHHBIA Ha Oaynep 3yOuateiil cextop. PaGorty cextopa obecre-
UMBaeT pyYHasA IITypBaJibHaA KOJOHKA Yepe3 BAJIMKOBYI0 NPOBOOKY M
AOTIOJIHUTENIbHbIA YePBAYHBIA PEMYKTOP.

Ha MaJIOMEPHBIX JIOGBIBAIOMNX CYHaX MPHUMEHANT CEKTOPHbI mryp-
1pocossiii npueod (puc. 2.2,6). YcHIHe pyneBoil MAUIMHBEI Yepe3 LITYp-
TPOC INepefaeTcsa XEeCTKO HacaxeHHOMy Ha Gayurep cekrtopy. lryprpoc
BBINOJIHAT U3 CTAJIBHOTO TPOCa ¢ yuacTKoM lend lanmna B cpemHeit yactu
WIN uesiMkoM u3 nend. OGe BETBM IUTYPTPOCA OT CEKTOpa Yepe3 Hallpas-
JAKIIKHE POYJBCHI MAYT K 3Be3J0ouke HiIH GapabaHy pyJieBOH MallIMHBI.

. B mocnegHem Bapuanrte npu BpauieHMd GapaGaHa OfHA BeTBb CTAJILHOTO
Tpoca BHIGMpaeTCA, a [Jpyras — NOTpaBiMBaetcA. CnabuHy mTyprpoca
BBIOMpAOT BHHTOBBIMH TaJIpeNiaMH, TONYKH CMAFYUAKTCH OydepHbIME
HIpY*UHaMH.

Haubonpinee pacnpocrpaHenue Ha NPOMBICIIOBOM ¢JioTe IOJTyYHIIH
2udpasaudecKue pynegvie npusoObl. TUTYHXEPHBbIH, JIONACTHBIA, BMH-
TOBOM.

Hacoc ruapaBiMyeckoro IUIYHXepHOro mpuBopa (puc: 2.2,8) mpu
paboTe 37MeKTPOOBMIATENIA NEpeKauuBaeT pabouylo XUAKOCTh H3 ONHOTO
THOPOUMIIMHIpPA B [ApPYrOH, YIO NPHBOAMT K MePEMEIUEHHIO IHaPHUPHO
COEIMHEHHOTO C >XeCTKO HACAXEHHBIM Ha Oanmnep pyMerneM IUTyHXepa
H nopopoTy bamnepa. Ilpu ymape BONHBI 0 Nepo pyis JaBiieHHE B OOHOM
M3 THOPOUMIMHAPOB BOIPACTAET U NPEIOXPAHHUTENIbHBIA KI1ANaH N peryCKaeT
YacTb paboyed >XMOKOCTM B APYFOR UWIMHAp, aMOpPTH3MpyA ymap. Cre-
1MaJIbHOE YCTPOMCTBO ofecneurBaeT aBTOMATHYECKHH BO3BpaT Iepa pysis
B NepBOHAYANIbHOE MOJIOXKEHHE MOCTIE CNafia JaBIeHHA B IHOPOUHIIHHIpE.
Ha MmHorux cymax yCTaHOBIIEHBI CHBOEHHBIE IUTYHXXEPHBIC FM7IpaBJIHYECKHE
pyneBble NpuBopkl. IlapannensHo paboTaroniue aBe HMapbl THAPOLUIHHL POB
H JIBa Hacoca obeclieuMBalT BO3MOXKHOCTDb NMEPEKIIafiKH pyla 000l mapoi
THIPOHACOCOB. B aToM ciywae Ha cyqHe MOXeT OTCYTCTBOBATh BCIIOMOTa-
TeJIbHBLA IPUBO, PYJIA.

Pymnens rufipaBiMyecKoro JIONACTHOTO PyNIeBOTO npmaona BBITIO/IHEH-
HBId B BHE KPBUIATKH C JIOMACTAMH, HAXOJHTCA B 3aKPHITOM HHIHHIPHYE-
CKOM KOpIyce, pa3fielIeHHOM HeTIOABKHAIMH NEpEro pOIKaMu Ha HECKOJIBKO
pabouMX Kamep, 3aNOJIHEHHbIX pabouedl XHAKOCTbIO (Ha pHc. 2.2,2 OBe
KaMepsbl). 3a30pbl MeX[ly JIOMACTAMH U KOPIYCOM, HEMONBHKHBIMK Iepe-
TOPOAKAaMH M BaliepoM ymioTHATCA. IpH Nepekauke paboyelt XHIAKOCTH
H3 OHHX NOTIOCTEH KaMep B APYTHe, CO3ZACTCA PA3HOCTh [JABJIEHHH, BBI3bI-

- BaloLIasA NMOBOPOT pyMIleNsa H Gajlepa.

BuntoBO#H FHOpaBIHuYecKHil npuBop (pHC. 2 2,0) COCTOMT M3 HemNop-
BHXXHOFO KoOpIyca, cpeJHAA YacTb KOTOPOFO BBUIONHAET PONb WHIHHApPA.
B uMnuHAp noMeineH KONBIUEBON MOpHIEHb: €FO BHYTPEHHAA NOBEPXHOCTh
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HMeeT B nepxnen YaCTH BHMHTOBBIE, 2 B HHJXKHEH — MPOJONbHbIE KAHABKH.
Ha romoeky Gannepa XkecTico HafleT CTaKaH ¢ NPOHONbHBIMK KaHABKaMH.
Hpyroit crakaH ¢ BMHTOBBIMHM KaHABKaMH HENOOBHXXHO INpPHKPEIUIEH K
kpbuke kopnyca. IIpun mogave xmpaxoctd B paGodylo MONOCTh LMIIHHAIpa
TIOpLIEHD TOJTyY2€eT NMOGTYNATEILHOE BHXKEHHE, 1€ PEMEIIaACh IO BHHTOBBIM
KaHaBKaM HENMOIBH)XHOIO CTaKaHa, NMOBOPAaYMBAETCA M uepe3 CTAKAaH C
MponONbHEIMM KaHaBKaMH NOBOpauYuBaeT Banmnep.

‘Kpome mepeuncneHHBIX Ha NPOMBICIOBBIX CyHaX H3pefka BCTpeda-
I0TCA pyJNieBpie IPUBOADI JPYTHX THIIOB, B OCHOBHOM B KavYeCTBe BCIIOMOra-
TeNBHbIX MM aBapuiiHpIX. B HCK/IIOWMTENBHBIX aBapHIHBIX CHTYaUMAX
MOTYT GbITh IpUMeHeHB] [Be pymneas-raau. Taiab — 310 ABa Gioka, Mexpy
KOTOPbIMH HaTAHYT TPOC (Jomaps, puc. 2.2, e). KoHen nonaps, 3a kotopsrit’
MPOM3BOAAT TATY, HA3bIBAIOT XOMOBBIM, A 3aKpElieHHBIH KOHel — KOpeH-
HBIM. BJIOK COCTOMT H3 KOpHyca, BHYTPH KOTOPOTO HaXOOATCA OOMH HIH
HOCKOJIbKO IKHBOB, BPAalalOUIMXCA Ha OCH (Harene). Tamu MOryT GbITh
pasnuuHoi KOHCFpyKiuH. HamBonee mnpocThIM BHOOM TanH ABIAETCA
ropaeHb — HEMIOJBHXKHBIH ONHOWIKHBHBIR G/IOK, MO3BOJISTIOLHI H3MEHHTh
HanpaBJleHde TATH (HanpaBiAiowHiA Giok). Topriewb He [aeT BBIMIpHILIA
B ycunmu. Jlpyro¥ BMO — Xx8ar-T@Au — 3TO0 ABYX- H OMHOIIKHBHbIE ' GIIOKH,
IpHYEM KOPEHHOM KOHEI[ JIONapf 3aKpelUleH Ha OMHOMIKHBHOM Gioke.
Tanu, cocrosuie U3 GIOKOB ¢ OSHHAKOBBIM YHCIOM IKHBOB, HA3BIBAIOT
THHIAMH, a U3 BIOKOB C YMCIOM IIKHBOB Bollee TpeX B KaxmoM Groke —
rnsavu. [Ipu paGore TajmM BO BCeX BeTBAX JIOMAapA BO3HMKAET YCHIIHE,
PaBHOE YCHIIHMIO, IpPWIOXKEHHOMY K XOHOBOMY KOHILY, M03TOMy oGiee
yCHIIHe, NlepeiaBaeMoe TAJbI0, PABHO CYMMe YCHIIHH B BETBAX MOJBHIKHOIO
6noka, BKIIOYAA yCWIME H B XOXOBOM KOHLE, €CIH OH CXOMNHUT C 3TOro
Gnoxa. OpuH 6ok TamM Cck0GOH Kpemar K MpefyCMOTDEHHOMY B LUMaH-
TOyTe OTBEpPCTHIO, OPYTOH —K CEKTODY WiIM pyMIieo. Xo[oBbie JIONAPH
Yyepe3 CHCTeMY HampaBJIAIOMMX GIOKOB BRIBOAAT K Gnmskaiweii neGemke.
[Ipusuun paGoThl aHaJIOTHYEH paboTe ITYPTPOCOBOTO MPHBOJA. .

IucraHuMOHHOe YNpaBiieHHe pYJIeBOH MaIlMHOA H3 pyJieBOH pyGkH
00eCneUnBaloT TenefHHAMMYECKHE TepeNayd, Ha3plBaeMble DY 1€ BRIMH
TeleNlepenauaMH HIM PYyJNeBBHIMH TejieMOTopaMu. Ha
COBPEMEHHBIX NMPOMBICIOBBIX Cy[aX HAILIH MPHMEHEHHE TH/IPAaBIIHYeCKHE
M JJIeKTPHUECKHe pysieBble Tesenepenaud. Yacto onu ay6nmpyrorca Wi
KOMOHHHDYIOTCA B 371eKTPOTH/IDaBIIHYECKHE.

IneXTpUteCcKan Teaenepedaya COCTOMT H3 CMELHMaJBHOIO KOHTpOJUIE-
pa, PAacHOJNIOXEHHOro B pyJleBOM TyMOe M CBS33HHOTO 3JIEKTpPHUECKOM
CHCTEMOH ¢ IYCKOBBIM YCTPOHCTBOM pYJIeBOH MalliMHbI. YIpaBJIeHHE

KOHTpPOJIIEpPOM OCYILIEeCTBIISAETCA ¢ nomoumo LUTypBaNIa, PYKOATKH WIH
KHOIIKH.

Tudpasauseckan renenepedaya COCTOMT M3 PYyuYHOIO Hacoca, MpHBOJIHM-
-Moro B pabGoTy IITypBajloM, M CHCTeMBbI TPyOOK, CBA3BIBAIOMIMX HACOC
¢ IMyCKOBBIM YCTPOACTBOM pYjI€BOH MmaiuiiHbl. PaGouelt MWMIKOCTbIO CHCTE-
MBI CIIy>XaT He3amep3amwilas cMech BOOBI C IJIHUEPHHOM WIH MHHEpPaIbHOE
Macro.

>107



YnpapjieHue IJIaBHBIM M BCHOMOTATENbHBIM DyJieBbIMM IPHBOIAMH
(paBoraroMMM OT HCTOYHMKA JHEPIWH) — HE3aBHCUMO M IIPOM3BOIHTCH
€ XOJOBOFO MOCTHKA, a TAKXKe W3- PYMIEJIBHOTO OTAeNeHHsA. Bpemsa nepexo-
‘7ia ¢ [J1aBHOTO Ha BCIIOMOTATeNbHBIA NPUBOJ He NOJIXNHO NMPeBHIIATh 2 MHUH.
Ilpw HanmKYWH OCTOB YRPAaBJIEHHA IJIABHBIM DYJIEBBIM IIDHBOJIOM B DYJieBOH
H IPOMBICIIOBO# pyOkaX BBIXOO M3 CTPOS CHCTEMBI YIIPABJICHHA C OTHOTO
HoCTa He JOJDKEH IpeNATCTBOBATh YNpPAaBJIEHHIO C OPYroro mocra. Bpems
NepeKIagKH NOJHOCTBIO NOTPYXEHHOTO pY/ifA HIH NOBOPOTHOR HacajKu
TJaBHBIM PUBOAOM (npu wHaubonbinelt CKOPOCTH MepeHero xona) ¢ 35°
opHoro Gopra Ha 30° Apyroro He DOJIKHO NpEBBILIATH 28 ¢, BCIOMOTATEIb-
HBIM -(IIpH CKOPOCTH, PaBHOM NOJIOBHHe HamOOINbiIe#i CKOPOCTH IepeaHero
Xopa Wi 7 ¥3, B 3aBHCHMOCTH OT TOFO, KaKOe 3HauCHHe Gombue) ¢ 15°
opsoro 6opra Ha 15° gpyroro ~ 60 ¢, aBapuilHBIM (IIpH CKOPOCTH He Me-
Hee 4 y3) He OrpaHUYMBaETCH.

¥Yron. nepexknagxy pyisA ONPeHeNAIOT N0 YCTAHOBJIEHHOMY Y KaXIOTo
NOCTa YNpapJieHHs akcHoMeTpy. KpoMe TOro, Ha ceKTOpe pyleBOro NpHBO-
A2 WM APYTHX JETAIAX, XKECTKO CBA3AHHBIX C GalepoM, HAHOCAT wIKamy
D7 ONpeHdeNiCHHS MEHCTBUTENIBHOTO TMOJIOMKEHHA PYNA. ABTOMATHYECKYIO
COITIACOBAaHHOCTh MEXY CKOpPOCTBbIO, HallpaBleHAEM BpalUCHHA U MOJIOXKE-
HUEM IITYPBaia H CKOPOCTBIO, CTOPOHOH H YITIOM NEpeKJIagKH pyns obecre-
YHBaeT CEpPBOMOTOP.

OrpaHuunTe NN NiepeKJIafkKH PyJist BRINOJIHAIOT B BHAE BBICTYOB Ha nepe
py/iA ¥ aXTepIUTeBHe, KOTOpble YIMPAKTCA APYT B ApYra IpH MaKCUMAIbHO
HONyCKaeMOM- yrJjle NepeKJIagKH pPYJIf, HIK B BUME KHHUL, NPHBaPEeHHBIX
K nanybe, B KOTOpble YIHpaeTca CeKTOp NpHBOAa pyis. Bce MexaHuyeckHe

. PyneBble IPHBOLBI NOMOIIHUTEIIBHO MMEIOT KOHeYHbIE BBIKIIIOUATEIIH, OTKIIIO-
YaloMe MeXaHHIMBI IIPEXAE, YeM PYJIb JOHOET O OF pAHUUMTEIA IOBOPOTA.
B ruapaBiHuYecKOM IUTYHXEPHOM TIpHBOAE OrpPAaHHWYHTENEM [OBOpOTa
PyJIfA CIyXaT JOHBIUKHA FHAPOLMITHHAPOB IPUBOAA.

Topmos (cTonop) pynA RNpeiHasHaueH s ynepxcamm pyns npn
aBapMiHOM peMOHTe WIH [pH [epexofe C OFHOrO0 NPHBOJA Ha [PYroOW.
HanGonee 4ACTO NPUMEHSIOT JIEHTOYHBIA CTONOP, 3AXKHMAIOLMIA HEMOCPECT-
BeHHO Gamyiep pynsa. CeKTopHble MPHBOABI HMEKT KOJIOAOYHBIE CTOMOPBI,
B KOTOpbIX TOPMO3HAA KOJIOOKA NPHXKMMAeTCA K CNEIMANBHOH OQyre Ha
ceKTOope. B ruppaBiHYecKHX NIPHBOXAX PONb CTONOPA BHINOJIHAIT KI1aNaHsI,
1€ peKPBIBAONIKE JOCTYN paGouei XHIKOCTH K IPHBOAM.

YnepxaHue CylHa Ha 3aaHHOM Kypce TDH GAaroNpHATHBIX TOrOM-
HBIX ycnoBHAX 6e3 yuacTHA pyneBoro oGecneuMBaeT a6TOpPYA€g0il, MPUH-
MR paBoThl KOTOPOrO OCHOBAH HA NIPHMEHEHHH TMPOKOMIIACA MITH MAarHUT-
Horo kommaca. Opraue! 0GbIMHOFO YNpaBjieHHs CBSI32HBI C aBTOPYJICBBIM.
Korma cymHo JOXHWTCA Ha 3afaHHBIA Kypc, Py/ib O aKCHOMETPY YCTaHaB-
JIMBAlOT B HyJleBoe IOJIOXEHHE W BKIIIoYaloT aBTOpyneBo#. Ecnu mop geficr-
BHEM BeTpa, BOJIHEHHA WIHA TEUEHHS CyJHO OTKJIOHAETCA OT 3aJaHHOTO
Kypca, 37IeKTPOJBHrarTe/lb CHCTEMBI, OJIyYHB HMITYIIbC OT HAaTYHKa KOMIIa-
ca, obeclieuBaeT BO3BpalleHHe CyOHA Ha 3aJaHHBIR Kypc. IIpu vamMeHennn
Kypca WIH MaHeBpHDOBAHMH 4BTOPYNEBON OTKJIIOUAIOT H NEPEXOOAT Ha
06BIYHOE pyJieBOE YIpaBJIeHHE.
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§ 10. fixopuoe ycTpolicto

. SIKopHOe YCTpOKCTBO MpefHAasHAYeHO ANA YICPHKAHHA Cy[HAa Ha Mecre
BO BpeMsA CTOAHKM BHe GeperoBbIX NpHYANOB, A CHATHA CY[HA C MENH,
1A GHICTPOTO TalIEHHS MHEDUAH BHXYLIETOCA CYAHA, NpH MaHEBDH-
POBaHHH B CTECHEHHBIX YCIOBHAX M T. H. OCHOBHBIMH 3JIEMEHTAMH YCT-
- poiictBa (puc. 2.3) ABIAIOTCA: AKOPb, AKOPHAA IIEMb, CTONOPbI, AKOPHBIE

MEXaHU3MBl, KOMAHOOKOHTPOIUIEp, AKOpHble KIII03bl, HEIHOH AIIMK,
YCTPOHCTBO JUISt KpEIUIeHHA H OTAaYH KOPEHHOTO KOHIEA AKOPHOH UEmH,
LEeNHBIE TpyObl, KPBIIKH HKOPHBIX KJII030B. YCTPORCTBO  paclonaraiot
Ha nanyGe Gaxa. Hexoropnie xpynHotommaxkubie cyma (IIB, TP u np.),
BBITIONHAIONIME MOPCKHME TPY30Bbie ONepamyy, oGOpYNYywT NONOIHUTEID-
HbIM YCTPOHCTBOM, DACTIONIONEHHBIM Ha 10TE, a ;mx Ty GOKOBOIHBIX AKOP-
HBIX CTOSHOK — Ha ﬁaxe ;

Ilo Ha3HaveHMI0 AK O pA HOHPA3AENAWT Ha CTaHOBble (OCHOBHBIE)
H BcrioMorarebHaie. Cambii GONBLLOA H3 BCIOMOTaTeNkHBIX AKOPEH Ha3bl-
BaoT cron-ankepoM. OH OGKIYHO BXOIMT B COCTAB KOPMOBOI'O SKOPHOTO
ycTpoiictBa. Ha3sHadeHHe crom-aHKepa — y/lepXaHHe CTOSWIETO Ha CT3aHO-
BOM AIKOpe CyfiHa B ONpe/ie/IeHHOM NOMNOXEHAHX H T. II. ‘

Ho xoHCTpyKIMM cyHoBble AKOPA JIENAT Ha AKOPA CO IITOKOM H
Ge3 pmIToka ¢ NoBoOpoTHbIMH NanaMu. OHH MOTyT 6biTh KOBAHOTO, JIHTOTO
WM CBApHOIO MCMOJNHEHHA. '

Aomupaareiickuit axops’ (puc. 2.4, a) COCTOMT M3 BepeTeHa, Monepey-
HOe ceyeHHe KOTOpOro HMeeT npnmoyronbuylo, KpYIiylo WM OBaJIbHYIO
dopmy, 3aKAHUMBAIOINETOCH YTOMIEHHEM (TPEHIOM) C POraMU W NANEMH.
CkBO3b OIBepCTHE B BepXHeR YaCTH BepeTeHa NPOXOAMT LUTOK, 3arHYThIM -
Ha OIHOM KOHIE, YTO NO3BOJIAET YGUPaTh ero BRONb BepeTeHa (MO-HOXOL-
Homy) . HliTok HMeeT ymopHOe KOBIO H IPAMOYTOIBHOE OTBEPCTHE, B KO-

. TOPoe BKIIANBIBACTCA YeKa JUIA y[epKaHUA LUTOKa B paBoYeM fOTI0KEHHH.
. K Bepxneit @cTH 'BepeTeHa KpenuTcA AKOpHaA ckoba s COeTHEHHA
AKOpA C AKOPHOH Henbio. SIKOph NajaeT Ha TPYHT HauGonee TAXENOH
¥ TpOUHOH wacTel (nATKOH). LipH HaTAKEHHM LEMH IUTOK IepeBOpaH-
BaeT AKOPb, JIOMMTCH Ha TPYHT M OfHa jlana 3apbiBaercA. OGecnewnBas
Gonburyro pepxaumyio cwiy (6—8 BecoB AKOpA), AKOpPb IEM He -MeHee
HMEET DAl CYUIECTBEHHBIX HeJOCTATKOB: Ha MAJhIX rnyGuHax BrOpas
jlana MOXeT MOBPEIMTh KOpIYC CYAHA M NPOXOMAMMX CYNOB; BO3MOXHO
HaMaThIBAaHME UENMH Ha NANY; INTOK He NO3BOMNAET BIAHYTH nepereﬂo B
K03 H MO3TOMY #KOpPh XpaHAT Ha manyGe. K rpymme apgMuparreiickux
orHocATcA skopsa Tpormana, Mapruha u np.

Axops Xoana (puc. 2.4,6) COCTOMT M3 BepeTeHa H Kopoﬁxu (Tpen--
[a), OTHMTON BMeCTE C-J1amaMH. B TpeHfie HMeeTCH CKBO3HOe OTBEpPCTHE,
4epe3 KOTOpoe MPOXOIOHMT BepeTéHo. Banuk BepeTewa ymupaeTcs B FHe3[a.
C ppyro#i CTOpOHBE ONOPAMH [JIfl BAJIMKA ABJIAIOTCA [(BE CTONOPHBIE IWMWIb-
KM, KOTOpEIC YCTAHABIKBAIOT NOCNE TOCTRHOBKHM BepereHa. Akops mamaer
wiammsa. Ilpu Bonouenuu no rpyury NPWTHRE BHI3LIBAIOT TIOBOPOT Kopob-
KH, JIans! paanopa'nmalorcﬂ Ha Yron 1o 45° v 3apuipalotcs B TpysT. Heomm-
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Puc. 2.3. Axopxoe ycTpoficTBO:

1, 2, 7, 8, 9, 10 - coornercreenso neGenka, TpOC, UeNHas CMBINKE, CTOMOP,
IIKMB TPOCa M Kmo3 ryGoxoBonmoro (monosmmmrensHore) sxops; 3, 4, 12, 13 -
cooTBercTBeHHo bGpammans, cromop, Gopromok mclopnuﬁ K103 H AKOPHAA Lend
CTAHOBOrO AKOpA; J, 6 — cOOTBeTcTBEHNO DPAacTpy6 M TpY6a GOpTOBOTO HKOPHMOTO
wmo3a; I1 — rnyGoxosopuniit axops; 4 — cranosoit axops; 15 — kno3man 1pyGa
uemmoro snmka; 16 — nemmoit aumx; I7 — o6yx; I8 — ycrpofcTeo xpernermsa

M OTHA8YM KOPEHHOTO KOHua uerd; 19 — TAra mCTAaHUMOMHMOR OTIXSWA UETH

Puc. 2.4, Sixops pasnHYHBIX THIOB:

] a — apmupanrteiickmit; 6 — Xonna; 8 — Matpocopa; 2 — I'py3ona; [ — axopuas
cxo6a; 2 — ynopuoe konmno; 3 — mrok; 4 — yexa; 5 — rpenn; 6 — pora; 7 — ndne; -
& - nepereno; 9 — npamoyromsuoe ornepcrue; 10 — xopobxa; 11 — panuk Beperena;
12 — cronopunie mmusxu; 13 — npunms; 14 - wrrox ¢ guanmem
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HAKOBOE COMPOTHBICHHE JlamaM (NpH 3apbIBaHMM B TPYHT) IPUBOJMT
K BO3HMKHOBEHHI0 MOMEHTA, CTpPeMALICrOCA BBRIBEPHYTh AKOPh M3 IDYHTA.
Takoe e ABIEHME NMPOMCXOMUT IPH H3MEHCHHHM HANpPABIICHAS HATSKCHUS
AKOPHO# LENH IO BOSAEHCTBHEM HA CY[HO BETPA, BOJIHEHHA HIH TEYEHHS.
Tlostomy pepxadhias cuna sikops Xomra (3—4 Beca AKops) MeHbIe, 4€M
IITOKOBBIX. 3TOT HEHJOCTATOK KOMNEHCHPYIOT, YBEIIHUMBas [JIHHY BHI-
TPaBJIMBAEMOH SKOPHOH uend. SKOpPH JIMIlEH HEAOCTATKOB UITOKOBBIX
AKopeil M HaUie]l NOBCEMECTHOE NPHMEHEHHME HA NPOMBICTIOBOM ¢UIOTE.

Axops Marpocoea (puc. 2.4,6) ornuuaerca ot saxops Xomna Gonee
GITM3KHM Pacrio/IOKEHHEM Jiafl K BEPETeHy, YT0 YMeHbIIAET MOMEHT, BbI-
BOPaYMBAWIUAK RKOPL U3 TIPYHI3, H YBEJHYMBACT [ACPXKALIYI0 CHIY
(612 Becos akops) . lifrok ¢ ¢uiaHuamMu obeciiew:BaeT NMPaBHIIBHOE MOJIO-
XKeHHE SAKOpPsA NIPU BONOYEHUH MO TPYHTY H NpeHOXpPaHAEeT AKOPb OT ONpo-
kuabBanua. PopMa ceueHUR N1all NPUONHIKAETCA K TPEYroJIbHOH.

JAxops I'pysona (puc. 2.4,2) HMeeT Apyrylo KOHCTPYKUHIO COEIH-
HEeHHA BepeTeHa ¢ KOpoOKoO#H, HHyIo (opMy Nalt W TpeHOa, YeM y SKops
Xonna, HO AepXallas ciuiia HPHMEPHO TaKask Xe.

Berpeuaetcs MHOTO AIKOpeH IpOYMX THIOB: JUIA HOCTAHOBKH IUIaBY-
49ero HaBHTaUMOHHOIO OTPAXJICHHA, IUIABYYHX MAAKOB, IOKOB U IS [PyTHX
HeJiei.

IIpaBuna panoT pexoMeHmanMy no pacyety TpebyeMOH Macchl CTAHOBOYXO
AKOPA M JOIYCKAalT NpUMeHEeHHe B KauyeCTBEe CTAHOBBIX AKOpEd M CTON-
auKepoB Axopei Xoibia, I'pysona u apmupanteiickoro. CHaGxeHnne cyos
AKOPAMM JIPYTHX THIIOB ABJIAETCSA MPeIMETOM CIEUMAIBHOTO PacCCMOTPEHH ]
Peructpom. Cyga ¢ kareropusmu ycwiennit YJIA u YJI umewoT nononuu-
TeJIbHbIH JIEAOBBIA AKOPS.

flxopuan pens KoMmmiekryercd u3 perasieh no I'OCT 228--65
B coorBeTcTBUM ¢ I'OCT 6345—65. Llenb, COCTOHT M3 CMBIYEK [UIHHOH OT
25,0 po 27,5 M, KOTOPBIC (TOIPa3fEAMOT HA AKOPHYI0 (KPenUICcs K AKODIO),
KOpeHHy10 (KPENHTCR B LENHOM JUIMKE) W IIPOMEXYTOUHbIe. CMbIuxa
COCTOHT M3 3BEHbEB, KOTOpBle Mpu KanuOpe uemu (Ouamerpe npyTka)
15 MM H Gornee uMerT KOHTpdopchl - (pacnopky) . [IpefoTspaiiesne 3akpy-
YMBAHHR LENMA M BBIBOPAUMBAHHA SIKOPA M3 TPYHTA HPH CTOAHKE  CY[Ha
Ha siKope ofecmeynBaer BepmiwI (pHc. 2.5,d), BK/IOYaeMbId B AKOPHYIO
CMBIMKY Yy AKOpA. CMBIMKH - COEMHAIOTCA COCIMHUTEIBHBIMM 3BEHBAMH
(puc. 2.5,6, B). UtoGpl COeMHUTESIbHBIE 3BEHbA, HMEIOHINE HECKOJIBKO
Gomrblily1o TOJILMHY, IPOXOMMIA UYepe3 3BE3/IOYKY AKOPHOrO MeXaHH3Ma
njammMs, CMbNKH HMET HeuyeTHoe YdCIO 3BeHbeB. Llemb Mapkumpyercs
B MeCTaX COEJHHEHHS CMBIYEK: KOJIHYCCTBO 3BEHBEB Ha KaXIOH CMBbIHKe,
COOTBETCTBYIOILEE HOMEPY CMBIYKH,. OKPAalIMBAlOT B OeJiblii LBET M Ha MX
KOHTPGOPCH HAKIIAALIBAOT LUMATH M3 OTOXOKEHHOH NpPOBOJIOKM. Mapku-
POBKAa MOBTOPAETCA Yepe3 Kaxible MATh CMbIYEK: MapKHPOBKA WIECTOM
CMBIYICM AHAOTHYHA MepBOoH. O6lIas JyIMHA NBYX AKOPHBIX LENel CyHoB
HEOrpaHMYEeHHOI'0 PaifOHa IUIABaHHA AOJDKHA ObiTh He meHee 200 M, orpa-
HuyeHHOro — 100 M. llpn HeveTHOM uMCIle IPOMEXYTOYHBIX CMBIYEK ILEID
TIB foikHa HMeTh Ha OLHY IPOMEXYTOYHYIO CMBINKY Gonbine, yéM uens JIB.
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Puc. 2.5. JnmeMeHTH! AKOPHOro yCcTpolicTpa:

@ — meprmor: 0 — coemmmrensHoe 3meHo (FOCT 6348-52); 6 — coepuHu-
TensHOe 3BeHo KeHTepa; 2 — KpeIUIeHHe KOPEHHOrO KOHIS SAKOPHOMR nem; 0 — 3 —
CTOMOPAI AKOPHOH LemH: BUHTOROH (0); masTwxomon (€); 3aknamHoR () ;
aemoft (3); I — ckofia coenmmmMTensHoro 3mewa; 2 — ummmibka; J — mexn; 4 —
npo6ka; 5 — cpemmbih xourpdiope; 6 — cxob6mr Kenrtepa; 7 — manyGs Gaxa; 8§ —
maxosuk; 9 — rara; [0 — yrnosoh pemar; I — xopnyc; /2 — orxmpmoi Tak;

13 — xopemmoe 3neH0 xOpenHOH cMurukn; [4 — rnarons-rai ‘
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AKOPHYI0 CMBIUKY COEIMHAIOT C AKOPHOM CKOGOH NpH MOMOIUM KOH-
HeBO# KOOI, INTBIPh KOTOPOH 3aKIIafbIBAIOT B AKOPHYI0 cK0Oy. KopeHnyio
CMBIYKY- Ha ‘MallbIX M CTapbIX -CY[JaX COECAMHAKT IMpPH IOMOILK I'NAroJs-
raKa ¢ 3aKpeIUIeHHBIM 33 06yX B 1eTHOM SAIIHKe CKOBOH KOPOTKHM Yy4acT-
KoM uenu (kBaka-rasicoM) . Ilpy TOIHOCTbIO BBITPABIICHHOM LiglH IJ1arolib-
TraK BBICTYMaeT Haj NanyGoit U oBecneunBaeT NpH HEOBXOOHMOCTH BBICTPOE
oTcoendHenme ftemi. Ha coBpeMeHHBIX Cynax BMeECTO JKBaka-rajca ycra-
HAaBIIMBAIOT CHEUMAIBHOE YCTPOMCTBO, COCTOMNICE M3 3aXBaTHIBAKIIETO
MeXdHH3Mad M MEXaHH3Ma OTHAYH. YCTPOHCTBO MOXET ObITh [IBYX THIIOB:
C YIJIOBBIM pbr4aroM (puc. 2.5,2) u c mpAmbIM perdaroMm. Ipu Bpamenuu
PacloOsIOXKEHHOTO HA Tallyfe MAaXOBHKa PpBIYAT OCBOGOXIAET OTKHIHOM
I'aK, ¥ Fak BRIXOJHUT H3 KOPEHHOTO 3BeHa CMBIYKH.

CTOonopH NpensasHAYSHB! MJIA KPEeIiCHUs AKOPHON MeMM U AKOpsA
no-moxopHoMy. HauGonee 4acTo Mexy AKOpEM H AKODHLIM MEXaHH3IMOM
YCTaH3aBIIMBANT CTONOPHI BUHTOBBIE WK ¢ 3aKafgHeIM Hanom. Ilpu Bpaine-
HiH PYKOITRH LUIMHOENA 6UHTO8020 cTonopa (puc. 2.5,1) KONOAKH
0GXUMAIOTCA H 32KMMAOT SAKODHYIO Lellb, OSHOBPEMEHHO MpHXHMas
ee K OCHOBaHMIO CTOTOpa. 3amuTHAA AyTa NpefOXpaHAeT pe3nly nuHaens
opH GLICTPOM BBITPaBNHBAHMM AKOPHOH uenu. Ha coBpeMeHHBIX cynax
obxaTue KOJOHOK CTOINOpPa MOXET OCYLIECTBIATHCA H RHCTaHUMOHHO
M3 PY6KH, VIl Yero HCIONb3YIOT IIEKTPOABMraTeNh IIpH YAaCTHYHO M3Me-
HeHHOH KOHCTPYKIMH cTomopa. CromopeHHe LENH NpH MOMOWM CTONOPAQ
¢ 3aKagOnbiM nasom (puc. 2.5,x) obecrieunBaeT 3aKyIafpiBacMblil B Ma3bl
CTONOpa MeXAY BepTHKAIBHBIMH 3BeHLAMH LEMH MeTaJUIMYecKHil Opycox
(man). Ipy xanmubpe uems [0 72 MM yCTaHaBIMBAIT BHHTOBO# CTONOP,
CBhIle 72 P£.A — CTONOP C 3aKJIAUHKIM NatoM. IIpH NpOTpaRIUBaHUH LETH
NOBCPOTHENA ANl MAATHUK08020 cronopa (pUc. 2.5,e) NpHXKUMaeT ee
K OCHOBaHMIO CTONOpA. :

JnA mwioTHOro BTATHBaHHA AKOPA B K03 H NpeJOTBPALIEHHA ero
CMelieHUs TIpH Kauxke Cy/IHd CIYXHT yenuold cronop (puc. 2.5,3), upH-
KpelUleHHbI# K 06yXy Ha nany6Ge. Ilpn moMoum rinarons-raka win Kpyroro
IPHCHOCOBIEAMA-CTONOP KPENAT K AKOPHOH LN M OGTATMBAIOT TaJIPENOM -
(sa pucynie ne mokasan). HHorma cromop IpoBOIAT Yepes KOPEHHYIO
CK0Oy AKOpPHOM CMBIYKH JIHGO t!epea 3BEHO LIEMH M KpelAT 00a ero KoHua
K 006yxaM Ha nanyGe.

Jlentounniis cronop (puc. 2.6,a) ofecnieunBaeT ynepKaHue AKOPHOMN
LenH N0CTle PacCTONOPEHHA BCeX OCTAJIBHBIX CTOMOPOB, a TAKXKe PETryITH-
pyeT CKOPOCTb ee NOTPaBIMBAHHA. Cronop coCTOMT M3 O6WMTOH (pHK-
LMOHHOM IIPOKNAAKONR C BHYTpEHHeil CTOPOHBI CTaIbHOH JIHTbI, OXBAThI-
Balowied TOPMO3HOH AMCK 3Be3[OYKHM AKOPHOTO MeXaHH3Ma. JleHTa cTs-
THBaETCA BFATOBLIM INPMBONOM BpPYUHY!0, HA COBPEMEHHBIX CyHax —
IOHCTAHIMOHHO (U3 pyGKH) ,

AxopHbe MeXaHH3M B — Gpaummny, umunu, neGeaxu, AKOp-
Hple NPpPHCTaBKH, NpHMeHsAeMble Ha NPOMBICIOBBIX CyOaX, MOTYT GObITh
C mapoBbIM (¥a CyJax ¢ mapocusiioBoit JY), 3/eKTpHYECKHM H neKTPO-
THOPABIHYECKHM IIPUBOAOM.
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Puc. 2.6. AKopHbie MeXalnu3Mbl:

2 — Gpawmuib; 6 — wmane; I — Typayka; 2 — sAKOpHaA
3Be3004Ka; 3 — JIGHTOUHBbIA cTONOpP; 4 — NpPUBOM, JEHTOYHOTO
cronoph; 5 — kmw3; 6 — cranuna; 7 - nany6a Gaxa; & —
venHoit cromop; ¥ — sxopxasa uens; [0 - srHTOBOR cTOMOpP;

11 ~ xo3blpex

Ilpy xanubpe uenm go 92 MM M OTCYTCTBUM IPENATCTBUM CO CTOPOHBI
HOCOBO# OynbGOBOM HalielIKH YCTaHABIIMBAKT 6paunuts {cM. puc. 2.6,a).
CBoDomyo HacaXceHHble HAa TTIaBHBIH Ball Opawmnuias pgse AKOPHBIE 3Be3-
JAOYKH MOTYT COC/HHATBCA C HUM IpH TNOMOIIM KYJIAUKOBBIX WIH ¢pHK-
LHHOHHBIX MydT. MydhThi CKONB3AT B/I0Jb Baja O CBA3BIBAKIUAM HX C
BaJIOM LNIOHKAM M COCOMHAIOTCA ¢ AKOPHBIMH 3BE3JOYKAMM TOJIBKO MIPH
BBEIOHpaHUK AKOPHOW Lend. B OCTansHBIX CTNIyuasX 3Be3[OYKH M MydTh
Pa3beIMHEHBI, YTO MO3BCNAET UCIICIH30RATH KECTKO HACAKEHHBIE HA KOHIAX
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pana GapaGaHel (Typauku) Uifi IUBAapTOBHBIX, TPOMEICIIOBBIX H IpY30- -
BeIX omepaumi. PaGory Opaumuns obecreuMBacT ' 3JIEK TPOABHIATENb
vepes peAyKIOp. Tlpn OMCTaHHMOHHOM YNpaBiieHMM GpammwieM H3 pyGkH
MeCTHBIH MNOCT ynpaBlieHHA (KOMaHIOKOHTPONIEP) COXpAaHAIT, HO B
KOHCIPYKUHI0 Opallllnuis JOMOJIHHUTENPHO BBOOAT 3JIEKTPHYECKHH IPHBON
YTIPaBAEHHA JIEHTOYHBIM CTONOPOM, 3JieKTPHYECKHH MIIH IHpaBIHYeCKHi
TIPHBOZL YNpaBNieHMs MyQ{TaMH CLEIUIEHMA 3BE3[0YEK, CUETUMK [UIHHBI
BLITpaB/leHHOH Uend. JIMCTAHIHOHHOE YNPpAaBiIEHHE CTONOPLUB KPEIUICHUA
AKOpPA MO-IOXOOHOMY ONOKHpYeTCA C AMCTAHUHOHHBIM YNIPaBJIEHHEM
Gpanmunem.

Ilnuay (puc. 2.6,6) B oTnHuMe OT OpalllmuIA UMEST BEPTHKATBHBIA
pan (6aep), YTo AAeT BO3MOXHOCTb Pa3MECTHTh NMPHBOL, IUMHNA, OOBIYHO
3MeKTPHYECKHIt, ION Nany6oi Gaxa. Ha BepXHmMil koHel Gannepa, BHIXOHA-
M Ha OTKPBITYI0 HanmyGy, JKeCTKO HacakeHa Typauxa, HHXe KOTODOH
cBoBGogHO HafeTa AKOPHAA 3BE3MI0TKA C TOPMO3HBIM 6apabaHOM JIEHTOMHOrO
cronopa. 3Be3nouka ¢ GannepoM coeaunsaerca My¢Toi. Ha nany6e B kopmy
OT LOIMIeH pa3sMeIlaloT 3alUMTHOe OrpakieHHe (KO3bIpeK), 32 KOTOPBIM
PacHoJIokeH NOCT ynpapieHHA. nunH ycraHaBnHBaoT HpH Kamabpe AKOp-
HOH Lielu CBhillie 82 MM, a TaKXe NpPH HATHYMH y CyOHa Gynbn6006pa3HOM
HOCOBOH HAIENKH.

Ha xpyItHOTOHHaXHBIX Cyax NPHMEHAIOT AKOPHO-UBANTO8HbIE Aebed-
KU C TMAPABAHYECKHMM MPHBOAOM M AMCTAHIMOHHBIM ynpaBneHneM. Takue
ebeaKH KOMMOHY0T K3 aBTOMATHYECKHMX ILIBAPTOBHBIX Ne{eflOK M OOHO-
AKopHbIx Opammmnest (nonyGpammunest). JleBGemina oQHOBPEMEHHO sB-
JIAETCA NPHUBOMIOM IS Gpautnuis. '

B cnyvasix yCTaHOBKHM RKOPHOTO MeXaHH3Ma ¢ HeCaMOoTOpMo3suieiics
Hepepavdedl NpeXyCMaTPHBAlOT aBTOMAaTHYECKOe TOPMO3HOE YCTPOWHCTBO,
cpabaTeizaioliee NpM HCUC3HOBEHMM INIPHBOLOHON 3HEPIMM WIH BBIXOJle
NIPHBOXA H3 CTPOR.

IlpuBonHOM HmBHraTenbs AKOPHOTO MEX2HH3Ma JOMXeH 00ecreyuBaTh:
BBIOMpaHHe OfHOH AKOPHOH LENMH BMecTe C AKODEM B TeueHHe He MeHee
30 mmiH co ckopocThio He MeHee 0,15 M/c, a NpH nopxome AKOPA K KO3y —
He Gomee 0,17 Mm/c (pexomeHmyercs He Gomee 0,12 M/c); ORHOBpeMeH-
Hyo BBIGOpDKY RBYX fAKOpeH C IIyOMHBI, paBHOH NOJIOBHHE PacYeTHOH.

IlastyGrble m GOpTOBBIE AKODHBIE KK 3Bl COCTOAT M3 KIIO-

-30BOA TpYOBI M CTanbHBIX JHTBIX pacTpyGoB. TONLIMHA CTEHKH TPYOHI
KJI10332 [IO/DKHa - GpITh He MeHee 0,4 xanubpa uenn. Ha mMHormx cymax
60pTOBBIE AKOPHBIE KIII03bl CO- CTOPOHBI BOpTa HMMeT HMUIY JUIA Iipe-
MOTBpPANIeHHA BLICTYNAHMA Nall AKOpA 3a Npedensl ob6BojoB Kopmyca.
B coueTaHMM C AKOPHBIM UIMWIEM NPHMEHAIOT YTJIOBOH NaTyGHBIA KNI03,
OpammuieM —  CHENMANBHBIA  KITI03, ABNAIIMACA YacThl0 Gpamnmuns
(cM. puc. 2.6,6).

IlpeporBpainenne 3amMBaHus nanyObl Yepe3 GOPTOBOH AKOPHBIM KIIHO3
obecneunBaloT K I IUKH AKOPHBIX KN0O30B.

B pafioHe paGOTaIOLIETO AKOPHOTO yCTPOMCTBAa HOJDKHBI HAXOOMThCS
TOABKO JIMI:3, OGCITYXMBAIOIMME YCTPOHCIBO. 3ampelaerca pasobuiarts
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AKOpHBIE 3BE3MOYKM M OTAABATL CTONODHI, He MpPOBEPHB OBXaTHe JEH-
TOYHOTO CTONOPA, a IMpY 3alyCKe B paboTy AKOPHOTO MeXaHH3Ma ClefyeT
yGeaMTbCsA, YTO LielHaA 3Be3[I0UKa pa3oliueHa (Kpome CilyyaeB BbIGHpaHMA
AKOPHOH UCIH) . '

§ 11. I'py3oBoe ycTpoiicTBo

I'py3oBoe yCTpOHCTBO — COBOKYHHOCTh MEXaHH3MOB, Y3JIOB, AeTanelt
H OCHACTKK, MpefHa3HaYeHHBIX 1A MOTPY3KH, BBITPY3KH, IEPEMELIEHNS
IPy30B ¥ NPOAYKTOB MOPCKOTO IMPOMBICIA, a TAKXe [UIA BCIIOMOTAaTeIb-
HBIX ONEPaLHMH C OPYAMAMH JioBa. K OCHOBHBIM Ipy30BBIM YCTPOHCTBAM
TIPOMBICIIOBBIX CYJIOB OTHOCAT IPY30BO€ YCTPOHCTBO CO.CTpPEIaMM, KPAaHBI
¥ THONbeMHMKH (KpaH-Ganku, tensdepsl, Tanu, ropaeru). Kpome rtoro,
HAaXOAT IPHMeHeHHe TPAHCIOPTephl (CTaMOHApHblE M IEPeHOCHBIE),

' 3NeBaTOPbI, JIOTKH, PONIbIaHrH. Ha MHOTHX IIPOMBIC/IOBBIX CylaX YCTaHOB-
JIEHBI CTIEUMANIbHBIE CITYCKONOAbeMHBIE YCTPOHCTBA.

I'pysoBoe ycTpoifictBo co cTpexnamu (puc. 2.7) —
OCHOBHOH BHJ TIpy30BOr0 YCTPOHCTBA INPOMBICIIOBBIX CYAOB — COCTOUT
M3 TPy30BBIX CTpeN, 3dKPErUICHHBIX HA MauTaX Wil TPOUHBIX CYHOBBIX
KOHCTPYKLHAX, TPOCOBOHM OCHACTKH (TaKenaXxka) H jebeloK.

Maura — 310 mycToTeNast KOHCTPYKIMA C MONEepeYHbIM CeYeHUeM KpyT-
JIOH, HPAMOYTOJIBHOM WIH Ipyro# ¢opmsl, OBGBIYHO 3aKAHYMBAIOINASCA
CUTMHIOM, Ha KOTOPOM YCTaHaBJIMBAIOT CTEHbIY ¢ HEOOMBUIUM INIOCKUM
auckoM (KIJIOTHKOM) . Maurtsl nofpasnesifioT Ha oguHOYHBIE, JI-0GpasHble,
nopranbHbie, I1-06pasHbie W rpy3oBble kosoHHBL. IIpu Hanuuwu Ha cynue
TpeX Maul HOCOBYI Ha3bIBaloT (HOK-MAYTOH, CpefHIo — IpOT-MavToOH,
KOpPMOBYH — GH3aHb-MauTO#. Mayra TpOXOMIMT Yepe3 OTBEPCTHE B BepXHei
nanyGe (MAPTHEpC) M NMpHBapeHa K HACTHITY HUXKHe# nayyGbl MIIM BTOPOTO
nHa (crenc). B Mecrax mpoxona Maurbl cKBO3b NanyGbl oGecneunBaeTcs
HeoOXomiMas MeCTHas IIPOYHOCTH KOpIyca Cy/iHa. VIHOrAa MayThl ¥ CTEHBTY
JOTIONHUTETBPHO DAaCKPeIsIAT IIPH NOMOIIM CTOAYErO TAaKeJlaXa M3 XKecT-
KOro CTabHOro Tpoca. Tpoc, pack periisiiouui MauTy u CTEHBTY CO CTOPOHBI
6OpTa, Ha3blBAalOT BAHTAMM, CO CTOPOHbI HOCOBOH OKOHEYHOCTH CymHa —
‘mrrarom. Tpoc, pacKpelUIAOIIMiI MauTy CO CTOPOHBI KOPMOBOM OKOHEY-
HOCTH CY[HA, MMEeHyI0T 0aK-IITaroMm, a cTeHpry — ¢popayHOM (HampuMep,
TPOC, PAaCKPEIUIAIILHMIA CTEHBIY BTOPON MAauThl CO CTOPOHBI KOPMBI, — 3TO
rpoT-CTeHb-pOpPayH) . KpenneHne crosvezo Taxenawa K nanybe InokasaHo
Ha puc. 2.8,4. B GONBIIMHCTBE CllyyaeB CTOSWMH TaKesaX Ha IPOMBICIIOBBIX
CyHax OTCYTCTBYET. ' ‘

Ha coBpeMeHHbIX [10GBIBaIOIIMX CyJaX OOBIYHO YCTAHABIIMBAIOT MOP-
TarnbHble MauThl (cM. puc. 1.1-1.7 u 2.7,a), ornuvaromuecs ot JI-oGpa3Heix
Bolee HM3KHUM DACHOIIOKEHHEM TpaBepchl (IIepeXOMHOM MIIOMIANKH),
K KOTOpOH KPEeNAT CH10BbIe GJIOKHU JnA paboThl C OpyAMAMM J10Ba U ApYyTHX
BCHOMOTratenbHbIX nestedt. IT-0GpasHble MayThl COCTOAT U3 ABYX OTHEIBHBIX
MauT, Coe[JHHEHHbIX BBEpPXY TpaBepcod. Takue MauTel OOeCEYHBAOT CpPaB-
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Puc. 2.7. I'py3onble ycTpoficTna:

2 — nopransHaa Mauta BMPT mna ,IIpometeit’; 6 — rpysOBLI® KOJTOHHBI ¢ MeXSHHIHPOBBHHLIMM CTpesiamu TP tvna ,,Kpucrann-2*;

1 - orramks; 2 — noprancHan Mmaute; 3 — creHb-BERTLI; 4 — cTembrs; 5 — xnoTnK; 6 — ronosxs aenmunamuma PMO; 7 — nopran; 8, 24 -

- TomeHaHT-Tanb; 9 — HOxoBbut 6yrenn; 10 — rpysoBoit Gnox; I} — rpysosoit mxenrens; 12 — rpeyronsHoe 38eno; I3 — rpy3oBoit rak;

14 - Sawmax; 15 — minop crpentst; 16 — Bbiowuxs Tonexsnrs; 17 — ,renedon’; 18 ~ maureuns; 19 ~ nerxas crpensa; 20 — Hampasnsio-

unit 6ok rpy3omoro wkeurensn; 2/ - rpysonan nebeaxs; 22 - rpysomas xosnouns; 23 — Gnox romenaHTa Ha mswre; 25 — ynop ana

'KpemyIeHMs CTpeibl No-noxopuomy; 26 — Hoxomedt Grox Tonenanrs; 27 ~ Hanpasnmoumit 6ok Tonenswts; 28 — ronensHTHAR Nebenxa;
29 — xabuna ynpasnemun ycrpofictsom; 30 — nebenxa ,renedons”; 31 — nebemxs OTIRKKK



Puc. 2.8. IneMenTH! rpy30BOTO YCTpoHcTRa:

4 — KpeIUleHHo CTORYero TAKenaxa; O — KpelUleHHe LIMOPA JIETKOA CTPeNsi; 8 — KpeIUieHHe GNOKA TOTEHAHTE; & — rPY30BAA iIe-
SenKa Nerkoil CTpeNIbl ¢ MEKTPQDPHBOOOM; O — TOMEHAHTHAR BLIOIIKA; € — CTOTOP TomeHanra; ] ~ xomuenman oBofima; 2 — Tanpen;
3 — cxo6a; 4 — 06yx; 5 — maure; 6 — wmftop crpesntbi; 7 — Bepraor; 8 — rpy3omoll wkewtens; 9 — Hanpasnsmionmk Gnox WKeHTENA;
10 — wak6a; 11 — cepsra; 12 ~ Gammex; 13 — 6nox tonemants; 14 — xomammoxoutponnep; 15 — rpysoso# Gapalen; /6 — anexrpo-
neurarens; 17 — penykrop; I8 — rypsuxa; 19 ~ Tonenamr; 20 - ecmucton; 2/ — TpeyronsHoe 3BeHo; 22 — cTomop TomeMeHTa; 23 ~

nonaps Toneuanra; 24 — Karndac-Bnox



HMTENIbHO GOJIBLIOH BbLIET IPYy30BOH CTpeNLl, 4eM OOBACHAETCHA HX LUMPO-
KOE pacfipocTpaHeHue Ha OOpabarhIBAlOMMX M NPHEMHO-TPAHCTIOPTHBIX
cymax (cm. puc: 1). T'py3oBbie KONOHHBI — OTAENBHO CTOALIME 10 Gopram
MauThl, He CBA3aHHbIE MexAy coBoi M obecrieurBaloInye HAUGONBLIMA BbUIET
IPY30BOH CTpeJIbl, — YCTaHABAMBAIOT Ha KPYHHBIX MPOMBICIOBBIX CyfaX
(cMm. puc. 1.8,2.7,6).

I'pysoasie cTpenst rpy3onombeMuoctsio o 100 KH Ha3nBaw0T NerkuMy
K KpemAT K Mayte (MM KOPIYCHOH KOHCTPYKIUMH) Ha BbICOTE IO 2,5 M
Hap nany6oi. Ilpn Gonblued rpy30noheMHOCTH CTPE/IbI HA3BIBAKOT TAXEIIO-
BeCaMM H KpenaT K hajlybe (KOpIyCHOHM KOHCTPYKIMM) y OCHOBAaHHMA
maurel. CTpena npefcTaBnsieT cobol CTanpHYI0 NyCTOTENYK KOHCTPYKIHMIO
¢ MONEpeYHBIM CeYeHHEM KPYITION WM JApYrod ¢OPMBI, HHXHHH KOHEN
KOTOpOi (HIIIOP) MMeEeT BHIIKY ¢ ABYMsA npoyunHaMu. K BepxHeMy KoHy
cTpenbl (HOKY) TNPUBAapMBAIOT CTaIBHYI0 Haknaaky (6yrens) misa kpeiule-
Hua 0o6yxoB. K MauTe npuBapuBaoT 6awMak ¢ NPOYIIMHO# M TOQMAT-
HuKoM. Yepe3s OTBepCTHe NPOYUIMHbI GAMIMAKA MPOMYCKAKT BEPTHKANb-
HBIH LITBIPh (BEPTIIOT), HHXHHI KOHel KOTOPOrO YIHpaeTcs B MOMMIAT-
HHK, 3 BEPXHHI COEIMHAETCA CO IUIIOPOM CTpeJibl TOPH3OHTMILIBIM 6oji-
TOM: Beprior obecnednBaeT nepeMellieHHA HOKA CTPEIIbI B TOPH3OHTAIBHON
INIOCKOCTH, 2 TOPH3OHTANGHbIA GONT —B BeprukanbHoi. Kpennenue tsxe-
JTOBECHOM CTpenbI K, Nany6e NPUHUHITHRNBHO 2aHaIOTHYHO K PETLIeHHIO JIETKOH
CTpelbl.

Packpennenue u paboTy CTpenbl OCYIIECTBIAT C NOMoilblo Oe2yue2o
raKenawa — TOMeHaHTa, OTTSKEK, KOHTPOTTAXEK, Ipy30BOrO IIKEHTENA
(cMm. puc. 2.7). ToneHaHT JIeTKO#l CTPeNbl — FHBKMIA CTATBHOM TPOC, MpoBe-
HEHHBIA OT HOKOBOTO OyreNisT CTpeNbl ¥Yeped O10K TONEHaHTa HA MauyTe
K TONEHAHTHOM BbIOIIKe, TONMEeHAaHTHOH Nebenke WM Typauke Ipy30BOM
nebenxu. MiHorna npMMeHAIOT CTONIOP TONMEHaNTa. TONEHAHT TAXeN0BECHOH,
a YacTO M JIETKOH CTpeIBl — Tajlb, Y KOTOPOH OIfiH GNMOK KpPenAT K HOKO-
BoMy -6yTenio, NpyToi —K Madure, a XOHOBOH KOHEL[ JIONAps TPOBOIAT
yepe3, fox TomeHaHTa K TONeHaHTHOW neGemie. Tonenant obecmeunpaer
TpebyeMbiil yron mnombeMa (BbuleT) crpenbl. OTTAXKKH JIETKOH CTpeNsl
COCTOAT M3 KOPOTKOTO CTAIBHOTO Tpoca (MaHTbUIA), OJHHM KOHHOM
3aKPeniIeHHOTO Ha HOKOBOM Oyrene, a ApyruM — Ha OlOKe TaJid. Bropoﬁ
Gnox TanM KpemAT K Kopiycy cynHa (manyb6e, danpBopTy), a X0H0BOH
JION2ph — Ha KHexTaX. OpMHOWHas -cTpena WMeer [Be orTspkku. Ha npo-
MBICIIOBBIX CyNax B GONBIIMHCTBE CITyYaeB YCT3HABJIMBAIOT CIapeHHbIE
CTpeJibl, HMEIOLIME [0 OHOH GOPTOBOH OTTAXKE M OIHY OOLUYI0 HEHTpPasb-
HYI0 OTTAXKY (,,Teledpor’’) B BUIE TANH, Y KOTOPOH ONOKH KpenaT K HO-
KaM CTpell, 2 XO[OBOI# JIONaph — HA KHexTaxX win nebepice. OTTAKKH TsxKe-
JIOBECHOH  CTpeNibl He MMEWT MAHTBUISL, 4 XOIOBOH JIONAph TaiM (THHH)
mpoBoaAT Ha nebepky. OTTsxiu -oBeéneunBalor TpeGyeMoe MNOJIOXEHHE
CTpefibl B FOPH3OHTANILHON IUIOCKOCTH. I'py30BOil IHKeHTeNb JIETKOH CTpe-
JIbI ~ FWGKHH CTanbHOM TPOC, NPOBeNieHHEIH OT Gapabaua rpy3oBo#t neBepkH
Yepe3 HanpapnsiowmMii (B Gawimake) W rpy3osoi (Ha Hoke) .Gnoku. Ha
CcBOOOOHOM KOHUE IUKEHTeNf KpenfAT NMPOTHBOBEC (OTPe30K Hemd HWIH
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CHEIMAIBHbIA Tpy3), oBecHeuMBAIOIIMI HaTshHxeHMe LIKeHTeNd Oe3 rpysa,
H rpy30Boii rak. I'py30BOH ILIEHTENb THXKEOBECHOH CTPeJibl — IIKEH-
TeNIb-THHDb, y KOTOPOH GNOKM KPENAT K HOKY CTpellbl H IPy30BOMY FaKy,
a XOJIOBOIA JTONAPh . IPOBOIAT Yepes BPE3HOi GIIOK Ha HOKe, HANPABIIAIOILHE

610k H Ha Maute ¥ nanyGe — k GapaGaHy rpy3oBoii fieGemxu. -
T'py3oesie aebedku COBpeMEHHbIX MPOMBICIIOBBIX CYHOB B OCHOBHOM

INEKTPHYECKHE HNM 3NIeKTPOTHApaBlHyeckue. B KkauecTBe BCmoMorartelib-
HbIX HHOTIA YCTAaHABIIMBAOT pyuHbie NieGemkn (NpH Ipy30NOABLEMHOCTH
po 8 xH). M3pena Bcrpeuartcs napoBbie JeGenxH (Ha cymax ¢ Mapocu-
nosoit JY). I'pysonogvemuocts nebemox nocruraer 100 xH, npu Heo6xo-
OMMOCTH — YBEIIHYMBACTCH n'pu'MeHeHueM HIKeHTeNnb-1aj1ed. JleGepxcn MoryT
ObITh THXO- WIH OGBICTPOXOIHBLIMM; ONHO- WIM MHOTOCKOPOCTHBIMH; C
* OfHUM Ipy30BbiM GapaGaHom M Typaukoif WIN TOJNBKQ C TPy30BbIM Gapaba-
HOM, C rpy30BbIM 6apabGaHOM, Typaukoil W MPHUCTABHBIM rpy30BbiM Gapa6a-
Hom. Ha puc. 2.8, ¢ npencrasnena pacnpocTpaHeHHasi Ha NPOMBICTIOBBIX
cynax 3NMeKTpHuecKas rpysosas nebenxa. Coenuuenne rpysoboro 6apaGana
C Ipy30BbIM BaJIOM JlebeKH OGecHeuMBAaeTCA ¢ NMOMOIIBIO CHJIALLEH Ha
UUTKUAX Bajia KynaukoBoil Myd el Typauka skecTko HacaxeHa Ha rpy30Boi
Ban. Jiis MeIIeHHOro NOTPaBIIMBAHHA I'Py3a NOJ NEHCTBHEM CHIbI TAKECTH,
a. TaKXKe VIS yHEpKanuA T'py3a Ha Becy Ipy3oBoii GapaGaH cHaGxeH Top-
MO3HBIM DapaBaHOM C JIEHTOYHBIM CTONOpPOM. Kpome TOro, npemycmoTpeH
IMeKTpHuecKHA Topmo3. Iloct ynpaBnenus nebGeikol COCTOUT H3 KYJIAYKO-
BOr0 KOHTPOJUIEpa BOOO3ALLMIICHHOIO HMCIONHEHHA, YCTaHOBIIEHHOTO Ha
nanyGe. Y 3/1eKTpOrHpaBHYeCKHX I'DY30BbIX NefelOK 3eKTPOABHraTellb
CmapeH ¢ HacOCOM, NOJAWIUMM pabouyio XMAKOCTh B THAPOABHIATENH
neGenxn. JleGenxm . obGecneyMBaloT IUIABHOE peryjiMpoBaHHe CKOPOCTH
nogbeMa M ONYCKAHMs Ipy3a. JIEKTPOTrMApABIMYeCKHe JNeGekH rpy3o-

nogrseMuocToio 30 ¥ 50 kH ycTaHOBNetibl HA MHOrMX YIPOMBIC/IOBBIX CYHAX.

TonenanrHas Bbiomka (puc. 2.8, 1) Ha ofsoM Baly uMeeT fpa Dapa-
Gana, ofMH M3 KOTOPbIX Npe[HA3HaYeH OIS NPHBOOHOIO CTAIBHOIO TPOCa
(cBHCTOBa), MOAABaEMOTO" Ha TYpauKy TrpDy3ORoi JeGelxH, a Ipyroi —
mia nonapa ToneHaHTa. Ilpm BRIGHpaHMM rpy3oBo# NebGefkol CBHCTOBa
o0a GapabaHa BBIOIIKM BpALAITCA H ofecnewpanT TpeOyeMbld BbUIET
IPY30BOH CTpelibl. Bbiolllka HMeET CTONOP H TOPMO3, YTO MO3BONAET HafieX-
HO OTyCKaTh CTpeny TOJ, eHCTBMEM ee CHIbI TsxecTH. JIA noasema crpe-
JIBl C TPY30M YCTaHAaBJIHBAIOT CHEIMANbHble TOMEHAHTHBIE JIeGeAKH HITH
.Tpy30BbIc JieGeflkH HMEIOT ToleHaHTHbIH Gapaban. B mnocnemem cnyuae
TONEHAHT BBHINONHAIOT B BH/IE TONERAHT-TAJIH.

Cronop ToneHanta (puc. 2.8,e) yCTaHaBIHBAIOT Ha HEKOTOPBIX JOGHI-
BAIOUIHX CyJaX MpH HAJIMYAH OFMHOMHBIX CTpell HeGONBINOH IPYy30HOLBEM-
HOCTK. CTONOp COCTOHT H3 TPEYTOJIBHOTO 3B€Ha, Ha KOTOPOM 3aKpelUIeHbl
XOMOBOH KOHEl TONEHAHTA, JIONaph TONEHAHTa — CTAILHOX MMOKWA TpoC —
H CTOHOP TONMEHAHTA — JJIMHHO3BEHHAs (TaKeNaXHas) Lens. B sToM cmyyae
BolomIKOR (NeGenKoil) BHIGHPAOT JIONAph TONEHAHTAa, NOJHMMAN CTpeNy
Ha yroin, Bonbiuui TpebyeMoro, Kpenar cronop Ha najuy6e 3a 3BeHO, COOT-
BETCTBYIOUmIEe TpeOyeMOMy BBUIETY CTpenibl, H INOTPaBAMBAIOT JIONAPh

[0 HaTHAXXCHHA CTONOpA.
|
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Ha cynmax HpHMEHSIOT He3aBMCHMBIA (OOMHOUHBIN), HOCTIEIOBATellh-
HBIi M COBMECTHBIA CIOCOGEI paBoThl cTpermamu. JlerkHe CTpenbl MOTYT
pabGortats MOGBIM COCOGOM, TsAXKeNOBECHbIE — TONBKO OJMHOYHBIM. [lpu
OOMHOYHOM pabore Ipy3 NepeMellalwT MMOBOPOTOM CTPENBI ¢ MOMOLIBK
orrkeK. [fombeM M ONMyCcKaHWe rpy3a OCYWECTBIAKT [PU 3aKperIeHHBIX
ortaxkax. IlocnemoBartensHyl pa6oTy obecnmeuMBaT -3a [Ba IpHeMa:
OIHON CTpeNioi rpy3 M3 TpiOMa YKJIa[BIBalOT Ha manyGy, HpyToil — mepe-
HOCAT B HY)XHOM HAIlpaBJICHHH.

HanGonee pacrpocIpaHeHHbI crocob6 COBMeCTHOH paboThl CTpern —
paBota ,,Ha Tenedon’’. OHy cTpelly yCTAHABIIMBAKT Hajl IPY30BbIM JIIOKOM,
a Opyryio BBIBaJIHBAIOT 33 GOpT. XOJOBble KOHUB IPY30BBIX INKCHTENCH
COE/IMHSIOT C MOMOUIBI0 TPEYTONBHOIO 3BeHAa, K KOTOPOMY Kpenar obuimi
rpy3oBoi rak (cM. puc. 2.7). Crpensl pacKpemiAnT MexX1y coGod TompH-
KOM (CTaNbHBIM TPOCOM) WIH Tansio (,,TereoH’’), a CO CTOPOHBI GOPTOB —
"oTrTskKaMu. KpoMe TOro, co CTOpoHbBI GOPTOB HOMOIHHTENBHO 3aBOOAT
KOHTPOTTAXKH (cTanmsHOH Tpoc). Ilpu pasrpyske Tpioma cHavana Gonee
HHTEHCHBHO paboTaer Ipy3o0Basa nebGenka cTpenbl, YCTaHOBIIEHHOH Han
TPIOMOM, a Ipy3oBas jnebenxa Apyrod crpenbl obecneuBaeT TpeGyemyio
cnabuHy cBoero rpysoBoro wmkeHtens. [locne BeIBOma rpysa u3 TpioMa
Gonee HHTEHCHBHO paBoraeT Nebenxa Apyroi cTpensl. C TOMOMLIBIO 3TOMH Xe
neBeIKH ONyCcKalT Irpy3 (Ha mpuyan win Apyroe cynuo) . Ilpu 31oM Macca
MNOJHHMAaeMOTO IpPy3a He Jo/DkHa mnpeBpluaTh 50% rpy30NOgBLEMHOCTH
opHOH crpenbl. IIoTHOe HCMONB30BaHHe TPY30NOOBEMHOCTH IpPH IOBBI-
IECHHOH TPON3BOAMTENBHOCTH HaeT crocod MOABMXKHOM CTpesibl, IPH KOTO-
POM -OZHY CTpeNly OTTSDKKAMH 3aKPEIUIAIOT HENOMBHXHO Haj TPIOMOM,
a OBOPOT BTOPOW cTpefibl ofecneuMBalOT 3aKpelUIeHHbIM Ha ee HOKe rpy-
30BBIM LUKEHTEJIeM HENOOBHXKHOH CTpellbl. BhIBanMBaHME NOBBHXKHOM
CTpensl 3a BOpT MPOM3BOIMTCA MNOJ MAeHCTBHEM ee COBGCTBEHHOrO Beca,
JUIA 4er0 CYQHO [OMXHO MMeTb KpeH 3—4° B CTOpOHy mpu4anma (Jpyroro
cynHa). PaGota ctpen ,,06a00ukoit” B mpHHUMIIE He OT/IHYAeTCHA OT paboTh
CTpen ,Ha Teniepon”. CTpesibl BRIBAJIMBAKOT 33 COOTBETCTBYIOILMH UM GOpT, -
uro oBecreyBaeT OMHOBPEMEHHYI0 pasrpy3Ky (MOrpys3Ky) ABYX CHAIOWMX
(*PMHAMAIOIKX) CYHOB, OLBAPTOBAHHBIX ¥ 0GOKX BOPTOB CyaHa.

ITpyHIMNBI COBMeCTHOH paBoTHI CTpeNl ABYX OLIBAPTOBaHHBIX cynos
AHANIOTHYHBI COBMECTHOH paboTe CTpell OMHOTO CylHa.

CospemeHHble Cyda 00OpYHNyHT KpaHaMM HIIH OPYTHMH TI'DY30BBIMH
YCTPOHCTBAMM BBICOK OH IIPOH3BOIUTEIIBHOCTH.

Ha npoMBICOBBIX Cyfax YCTaHaBI¥BAlOT TPY3O0BBIE€ K paHBI
¢ 3NEKTPHYECKHM HIM THAPAaBIMYECKHM MpHBOAOM. Iuppasnuueckuit
APHBOA ympoilaeT paGoTy, [aeT BO3MOXHOCTh AMCTaHUMOHHOTO YIIpaBiie-
HHA M POrpaMMHpPOBaHHOTro pabouero uMkina. Ha snexrpozudpasaunecxom
NOGOPOTHOM KpaHe ¢ THAPOIMPUBOJAMH HH3KOIO HABNEHHUA HEKOTOPBIX
IIPOMBICIIOBBIX CYHOB paboTy rpy3oBoro GapaGaHa, GapaGaHa ToneHaHra,
NMOBONOT IUIaTopMbl oBeCneynBaloT ulecTb TuApoasHrarered (Mo aBa
HA MEXaHW3M). MexaHH3MpI MOAbeMa IPy3a H M3MEHeHMsl BBUIETA CTPEIIbI
000OpYyIOBaHBI 'TOPMO3aMH C aBTOMATHYECKMM pAaCTOPMa)XXMBAHHEM OT
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THApOUMHHAPOB. KonoHHAa KpaHa ONHOBPEMEHHO CNYXHMT GakoM s
paboveil XHUIKOCTH.

Mavuroebrii kpan — oObIyHast CIpena ¢ MAPOIPUBOJOM NOAbEMA M TI0-
BOpOTa CTpeibl. ['HapaBIHYeCKHii BepIior, CMOHTHPOBAHHbIN Ha GaliMake
MAYThI, OCYIUECTBIIAET I[IOBOPOT CIPENbl B TOPH3OHTANbHOM IUIOCKOCTH,
a MMIPOLMIMHID, IIAPHHPHO COEMHEHHBIA C MayToOd M CTPEJIOH, M3MeHseT
BBUIET CTpeibl. I'py30BOit LIKeHTeNb NPOBOSAT Ha Ipy3OBYI0 leGelky
Yepe3 UWIKHUB HOKa CTpesibl, OTBOJHOM O0K Ha Mavre, BTOPOH LIKMB HOKA,
Hanpasisomud 610k mmopa. [IpH Takod MpoBOAKe TPY30BOH IIKEHTENH
OJHOBPeMEHHO BBINOJIHAET (GYHKINH TONEeHaHTa.

AleyxronenanTHan cTpena MMeeT MBa 3aKPeIUIEHHBIX Ha HOKE TOlle-
HAHT4, NPOBEJlEHHbIX Yepe3 pa3HeCeHHble Ha CAJIMHIe OJIOKM K TBYM TO-
neHaHTHpIM neBemikaM. [Ipu Takoil OCHacTKe OTCYTCTBYWT OTTHXKKH, 2
pabota crpesbl oBeclieYHBaeTCR IPY30BOH H HABYMSA TONEHaHTHBIMH Jle-
BenxamMu. _

Ilepexuonoii Taxeao8ec — NBYXTONEHAHTHAs CTpeNa, yCTaHOBIIEHHaA
MEXTy -AByMA Tpy30BbBIMH KoJCcHHaMH. KoHcrpykuusa pacnonaraercs
MeXQRy JBYMA CMeXHBIMH TPHMAMH. TONEHAHTBI OCHAIUEHBI TOMEHAHT-
TaNAMH, a TPY3OBOH IUKEHTENTb BBHIIOJHEH B BMIE MikeHTenb-ruaH. C Io-
MOIbI0 TONEHAHTOB HM3MEHSIOT BBLJIET CTPENBI, OCYIHECTBIIAIT IepeBOH,
€e Ha CMEXHBIA TPIOM, pa3BOPOT CTPENIhl B TOPH3OHTAILHOM ILIOCKOCTH
(Ipd TPOTMBONONIOXHOM Bpaliekun GapaGaHOB TOMEHAHTHBIX JieGeIOK ).
Uro6h1 MpH MepeBOAE CTpPelibl Ha CMEXHBIA TPIOM He TpeBoBaiach ee fepe-
OCHAacTKa, BepXHHE GJIOKH TOMEHaHTOB KpeNAT K NOBOPOTHBIM TOJIOBKAM
BEPXHHX KOHIOB I'PY30BBIX KOJIOHH.

Bce Gonee mMpokoe npuMeHeHHE HAXONAT MEXAHUBUPOBAHHbIE CTDEMbL
(cM. puc. 2.7,6), y KOTOPBIX IIPeIyCMATPUBAETCA BO3MOXHOCTh H3MEHEHUSA
HX TOJIOXKEHHUA Nof, IPy3oM. [IMCTaHUKOHHOE yripaBiieHHe paboToil yCTpOHCT-
Ba OCYLUECTBIIAET U3 KaGHHBI OIMH YeJIOBEK.

- Kpansl, MexaHu3MpoBaHHblE CTpPeNbl M I[OXbEMHHKH [OJKHBI MUMETh
KOHUEBbIE BBIKJIIOYATENIH [JIA ABTOMAaTHYECKOH OCTAaHOBKH MEXAHH3MOB
B KpaWHMX monoxeHuAx. Hampanenwe nIBHKeHMA pYKOATOK OPraHOB
YIIPaBII€HUA MEX2HH3MAMK [JO/IKHO COOTBETCTBOBATH HAlpPaBJIEHUIO JBH-
XKeHHS Tpy3a.

PaBoTa rpy3oBoro ycrpuiCIBa 3ampeliaeTcs: B ClydYanX oOHapyKeHHs
HeCOOTBeTGTBUA TpeGoBaHMsam IlpaBHi; NpU HEUCIPABHOCTH TOPMO3HBIX
YCTPOKCTB; I1IpH OTCYTCIBHM Hafnuce o [ONYCKAaeMOW Harpyske; [0
NpOBEHCHUA HCHBITAHHH T1IOC/IE€ PEeMOHT2; IPH 3aMeHE OTBETCTBEHHBIX
HECbEMHBIX YacTed, OKOHYAHHM CPOKAa TOHHOCTH HOKyMeHTOB. He [io-
NyCKaeTCA KPEeIUIEHNE TONEHAHTa Ha KHEXTAaX, YTKaX M T. Il., IPUMEHEHHE
CIUIECHEHHBIX TPOCOB, CTaIBHOro Tpoca ¢ 10% 0GOpBaHHBIX MPOBOIOK
Ha Yy4YacTKe [UIMHOM B BOCEMb [MAMETPOB TPOCA, pPACTUTENIBHOTO TpPOCA -
Ipy HaJIMYuM pa3pbiBa KabBosiOK, IIPEJOCTH M 3HAUMTENIBHBIX M3IHOCE HITH
nepopmanmu. K paBore Ha rpy3oBbIX nefenkax AOMYCKAKTICA TOIBKO
CHELHAIBHO NOATOTOBJIEHHbIE NHUA. JIMna Muapme 18 sileT K rpy3oBbIM
paboraM He jomyckawica. Bo Bpems nposeieHus rpy30BbIX paBoT 3ampe-
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IAeTCA: HAXOJUTHCH IO CTpesiod, Ha MPOCBETE JII0Ka, Ha JIMHUH OBIKeHUA
rpy3a; paGoraTh Ge3 3alLMTHBIX KaCOK; MOINPABIIATL LIKEHTENb PYKAMM;
OCTaBJIATb YCTPOWCTBO C NMOMHATHIM IPY30M; HaXOOMTECA B paiioHe paGor
TIOCTOPOHHHM JIHIIAM.

§ 12. hiraprosHoe 1 GyxcupHoe ycTpolicTsa

llBaproBHOE ycTpoHcTBO. ITO COBOKYMHOCTh AETA/IEM H MEXAHH3MOB,
[peHa3HaYeHHbIX 1A TOATATMBAHMA M ‘HAJeXHOIO KpeIUIeHHA CyOHa
K TPHYaABHBIM. COOPYXXEHMAM MWIH ApyrMM cynaMm. OHO BKIToYaeT HIBap-
TOBbI, BBIGPOCKY, BBIOLIKH, KIJII03bl, KHIIOBbIE INIAHKH, OTBOJHbIE POYJIb-
Cbl, KHEXTHI, YTKH, CTOIOpbI, IIBaPTOBHblE MEXAHH3MBI, LIBAPTOBHBIC
KpaHusl. CXeMbl LIBaPTOBHBIX YCTPOHCTB DPa3sHOOOGPasHbI M 3aBHUCAT OT
cnocoba LIBapTOBKM M CTENEHH MEXAHH3AIHH LIBApPTOBHBIX OIEPAIHiA,
a KOMIIOHOBKa YCTPOHCTB COIJIaCyeTcsi C KOMIIOHOBKOH AKOpHOro u 6yx-
CUpHOro yeTpoiters (vre. 2.9, cM. Takxke puc. 1.21,a).

HBaproBHBA Tpoc (WBaprToOB) ObIBACT CTAIbKLIM, PACTU-
TeabHbimM (TIEHBKOBBIA, MAHUIILCKMIA, CH3AJIBCKHR) , CURTeTUNecKUM (Kanpo-
HOBDIH, HEWIOHOBLIH, MONMHIPOIAIEHOBbIA H AP.) M .KOMOUKUPOGAHHLIM,
Ha npomMspicnoBbIX cyfax B OCHOBHOM IIPUMEHSIOT CTAJIBHOM TPOC, M3 PacTH-
TEJIBHBIX TNPEMIOYMTAIOT MaHMIbCKHA, JlydmMM cunTaeTcs KOMOGHMHHpPO-
BaHHBIH LIBAPTOB, COCTOSINHMH M3 CTaNbHOTO TPOCa, OKAHUWMBAIOILETOCH
15—20-MeTpOBBIM OTpPe3KOM CHHTETHYECKOTO Tpoca. Bce nisaprosni Hmelor
Ha XOZOBOM KOHIE INeTiiio (OroH), HAKH/BIBaeMylo Ha GeperoBywo TyMGy
(nan). PacTHTENBHBIH M CHHTETHYECKMH IBapTOBBI OHAMETPOM MeHee
20 MM He NpHMEHSIOT, 2 U3 COOGPaXKEHHUH NOXKAPO- H B3PHIBOGE3ONACHOCTH
B HEKOTOPBIX CIIYYafX He HCIOJIB3YIOT CTAJIbHOM M CHHTETHYeCKUH LIBap-
ToBb! (B paiiOHe NOXapo- ¥ B3PHIBOONACHBIX YHWCTKOB). Bpakyior mmBap-
TOB TaK )€, KaK I'Dy30BOH IIKEHTEb.

Bri6Gpocka—aro 25-MeTPOBBIN PACTHUTEIILHBIA MIIH CHHTETHYeCKHI
TPOC C 3aKpPEIUIEHHBIM Ha KOHIE HaPYCHHOBBIM MELIOYKOM C MECKOM
B TPOCOBOH oOmierke (Jieroctsio). BLIGpOCKy yKNafpIBalOT B LDIaTH
(puc. 2.10,a) n, yaepxuBas 3a CBOOOAMBIH KOHel, 6pocaloT Ha Ipuuan,
KoHel, KpenAT 3a OroH mBapToBa H NOC/TENHMA NOMAIOT Yepe3 HBAPTOBHLII
M OykcHpHpIA Kimo3. HauMeHOBaHMEe OCHOBHBIX HIBApPTOBHBIX KOHIOB
[py IIBapTOBKE OTPa’KeHO Ha puc. 2.9.

XpaHAT cTanpHO# IIBAPTOB Ha PYYHBIX B b 10 Il K a X, 060PY/OBaHHBIX
TOPMO30M, ITPHXHMAeMBbIM: nenanuo K Imeke GapaGaHa. Ha xpynHoToHHaX-
HBIX Cy[aX YCTaHAaBJIHBAIOT IIBAPTOBHBIE BBIOLIKH C IPUBOIOM.

lisaproBHbe knwan (puc. 2.10,6, s, 2) noapasnensor
Ha Ooproebie U naay6usie. Ha cynax, cnemyroumx no IfanamckoMy kanany,
Ifie TMPOBOAKA Cy[Ha vYepe3 IUIIO3bI OCYIIECTBJIAEICK C NOMolbio Gepe-
TOBBIX TATaYei, 06A3aTeNIbHO YCTaHABIIHBAIOT TAHAMCKHE KIIIO3bI, HMEIOILIHE
Gonbimit pajMyc KpUBH3HBI paGoueil IOBEPXHOCTH, YeM Yy GOPTOBOTO,
H JIydile IpHCTocoOneHHble MIA paboThl CO IIBAPTOBAMH GOJBIIOTO IHa-
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g 10 1M 1213

Puc., 2.9. Cxema 1miBaproBKH, pasMeilleHHs LIBapTOBHOTO H DyKcupHoro obopynosakusa TP ,Kpucrann-2':

1, 14 — 6yxcnpubie Kmo3n1; 2 — KMIOB8A IUIaHKa C TpeMA poynbcammu; 3 — Gurenr; 4 — kumomas
IIAHKA C HAMETKOR ¥ ABYMSN POYIbCEMA; 5 — UIBAPTOBHLIN KHEXT ¢ BpaulalouMica TymBamm; § — AKOpHO-
UIBAPTOBHLIA IIMMAb; / — MaHAMCKHMI Kkmio3; § — oTBomMOit poynic; 9 — Gopromoli MBAapTOBMBLI XKIMI03;
10 — sriomka; 1] — nmapToBHBL KHeXT C BPamIAIOWMMMUCHA TYMBAMM M OTBOIHBIM poymbcom; /2 — nocr
ynpaenetus nebegkamu; 13 — wmaprosubni mmunb; 15 — xopmomo#t mpoponpHent umapron; 16 — man;
17 ~ KOPMOBOH MPHXUMHOA WIBAPTOB; 18 — umaprosubit kpanen; 19, 20 — xopmoBoit M HOCOBOM IITPHE-

t™; 21 — nocopos npuxumHoi meapron; 22 — HOCOBOM nponcnbuhm LBapTOB



Puc. 2.10, IneMenTsi LIBAPTOBHOLO YCTPO#CTBa:

4 - Bpifpocka; 0, 8, 2 - WRAPTOBMbIE NATYOHDBIN, MaHaMCcKHiA, BOpTOBOM KITIO3bI;
0, € — npAMasn N ¢ TpeMs POYIIbCIMH KHTIOBbIE IUIaHKH; K, 7 — KHEXTb! € BpALAIOLUA-
MHCA TYMBAaMH M OBOHHONM NpsMoOR; U — ycrpoicrBo ,,Cepn’’; K — OTBOOHOH POYkC
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Merpa. JUiA MPOBOAKM WBAPTOBOB C aBTOMATHYECKHX JeGeZiok OGBITHO
YCTAHaBITHBAIOT YHHBEPCAIbHBIE WIM ABTOMATHYECKHE HOBOPOTHBIE KIIIO3BI.

Knnoespie mnakn (puc. 2.10,0, €) TpenHasHaYeHbI IUiA W3-
MeHEeHHs HanpasjieHHA wBaproBa. Ha OoJblIMHCTBE COBpPEMEHHBIX CYHOB
YCTaHABJIHBAOT KHIOBhle IUIAHKH M3 OTAEIBHO CTOAIGMX [BYX-TpeX
poynscos. OrBogune (ManyGHble) poynbebl (puc. 2.10,x) ycraHaBiH-
BAOT OKOJIO WIBAaPTOBHOTO MEXAHM3Ma, Yro NpeAoTBpaILaeT Nepexoc Nikap-
TOBa Ha GapaGaHe (Typauxe).

IpaproBHbie KHEXTH NpeaHasHaveHsl [T KpelUleHus 1IBap-

TOBa Ha cyame. HX nonpaspensior Ha npamste (puc. 2.10,3) u kpecrosbie.
Jns NHKBHOALIMH Ha, IPOMBICHE TPaBMOOMACHBIX CHTYalMii [P IIBapTOB-
KaX MCIONb3yl0T KHeXThl ¢ Bpawalommmucs tym6amu (puc. 2.10,%) H
ycrpoicrBo ,,Cepn-1” (puc. 2.10,u) ma 3akpemwieHusA H GHICTPOH OTHAYH
mpaproBa. KHexTbl COCTOAT H3 OCHOBaHMA M JBYX BpallalIUXcH TymG
CO CYOIOPHBIM YCTPOHCTBOM XpaloBOro THNa, obeclieUHBRAOLMM BpanlcHHE
TymMB B ogHoM Hamnpasjjesuu. C GapaGaHa 1IBapTOBHOTO MeXaHM3Ma ILIBaPTOB
TMPOBONAT Ha KHEXT M HAKJIAJIBIBAIOT TpPeMsA LUTaTaMH B BHOE BOCbMEPOK.
Hocne xpennewns oroxa Ha mpHuane (Apyrom cymhe) IBaprOBHbIM Mexa-
HH3MOM BbIGHpaT cnabuHy. CTOMOpHOE YCTPOHCTBO KHEXTa MCKINIONACT
HeOGXOMMMOCTD NIPHMEHEHHs IIEPEHOCHOro cronmopa u obecneunpaer Hajex-
Hylo mBapToBKy. B ycrpoiictBe ,,Cepn-1"’ oroH mmaproBa Apyroro cyjaHa
HAaKHOBIBAIOT Ha Cepbry, KOTOPas, OMYyCKAafACh IOM AEHCTBHEM COGCTBEHHOTO
Beca, yAEPXKHMBACT 1BApPTOB 32 CUET- HAJIMYMSA JKCUEHTPHCHTETA MEXIY OChIo
BpallicHHA CepprH M JIMHHeH HATMOXeHWs 1wBaprosa. [id oTmauu miBapTOBa
cefyeT BBIHYTH crpaxono!mbm manen M MOBOPOTOM phbi¥ara ONpOKHHYTHh
cepery. .
* Kuextsl MOTyT GBITh CTaJIbHBIMM MM UyTYHMHBIMM, CBAPHBIMM MIIK JIHTHI-
MM OpPH Hapy>XHOM gHaMeTpe TyMObi He Mmeree 10 mMamerpoB crassHOrO,
5,5 nMaMeTpOB CHHTETHYECKOro, 3 TaKXe He MeHee OOHOH IJIMHBI OKDYX-
HOCTH PacTHTEJIbHOTO 1BapTOBA, U KOTOPLIX Npe/IHa3HaYeH KHexT. PaccTon-
HHe MeXOY OCAMH TyMG KHEXTOB JOMXHO OBITE He MeHee 25 IMaMETPOB
CTaJIBHOTO HJTH TPeX UIMH OK PY)KHOCTH PaCTHTETRHOTO JBAPTOBA.

Y TKH — KOBaHHaA JWIH CBAapHasA ABYpOras KOHCTPYKLMS, PacCUMTaH-
Haf HA CPAaBHMTENbHO HeGOMBIINE YCHWINA H NIpeHA3HAYCHHASA [UTA Bpe MEHHOH
WIBAPTOBKH MOAXomsamux K Bopry OykcHpoB, KatepoB H T. I YcraHaBnu-
BaIOT HX Ha (aneiGopre WM y BatepBefca.

Kimlo3pl, KHeXTbl, KMIOBbie IUIAHKH, POY/IbCHI PacrioNaraloT TaKHM
0bpaszomM, urobbl oGecmeunBanack ynmoGuas paﬁora nmap’ronnblx Mexamia-
MOB W 321(J1a/ika IIBAaPTOBA HA KHEXTHI. :

HNocne 3aBepeHMs mBapTOBa CYHHO HIBAPTOBHBIM MEXAHH3MOM [OATA-
FHBAT K MpHyany (ApyroMy CyOHy), WIBApTOB BPEMEHHO 3aK pelUIAIOT
CTONO PO M H3aBOIAT Ha KHeXT.

IlBaproBubie MeXaHH3M Bl — WIBAPTOBHbIE WINIHIM, Gpalinuwin
H nebepxu. Ha MHOrix moOBIBalOIMMX CyJaX B KaueCTBe LIBAPTOBKBIX Me-
X4HH3MOB MCIOJIb3YIOT APYTHe NanybHbie MEXAHH3MBI, HMEKLME TYpPauKH.
B nocniensee Bpems yCTaHaBNHBAIT KOMGHHHpPOBaHHbBIE AKOPHO-UEAPTOS-

126



Hble nebedKu, B KOTOPbIX NeNHble M LIBapTOBHbIe GapaGaHbl HMeT OOLUMI
ruppoupuBoy. Mleaproensie wnuau MOryr Obith C Hal- U nof1ay 6HbIM
PACHONIOKEHHEM IEKTPONBMIATENA H (PHBOJA WIH C MX PaclONOKeHHeM
B ronoBke wnwiA (Ge3banfepHblii wnuis).. [eaprosusvie nebedku GriBaloT
NPOCTHIMH M aBTOMATHYECKHMH. ABTOMATHYECKHE JIeOeKH yCTaHABIIMBAIOT
Ha TpebyeMoe yCWJIHE C y4eTOM MeTeoposioruueckmx ycnosuii. C yBenmue-
HHEM YCHJIMA B Tpoce Jlebejika aBTOMAaTHYECKH BKIIOYAETCA HA PEXHM TpaB-
JIeHHs, 2 IpM yMEHDbILIEHHH — Ha PeXHM BhIOHpaHKsA, 1ioka He Gy/er obecne-
YyeHO 3ajaHHOe ycunue. [Ipu M3MeHeHHM YCJIOBHMH paboThl M3MEHAT U yCTa-
HOBKy asromara. Takas jeGellka MOXeT paGoTaThb B pPEXKHMe DYYHOTO H
ABTOMATUYECKOTO yipaiieHus. [IBapTos MOCTORHHO XpaHWTCA Ha GapaGaue
aBTOMATHYeCKOM NeGeIKH, B Pe3yNIbTATE YeTO OHA Of{HOBPEMEHHO BHIICIIHACT
¢yHkuun BbiOUIKM W KHexra. TAropoe ycHiiMe LIBAPTOBHBIX MEXaHH3MOB
He HOJIKHO HpeBbilIaTh 1/3 pa3spbIBHOTO YCHIIHA HIBapTOBA, UCIOJIB3YEMOTO
Ha cyaHe. TopMO3 HIBAPTOBHOTO MeXaHH3MA JIOIDKEH BBI[EDKMBATD yCHIIHE,
paBHOE 1,5 HOMHHAIBHOTO TArOBOro. ABTOMATHYCCKAs HIBapTOBHAA yeGelKa
JOJIXHAa HMETb 3BYKOBYI0 CHIHAanM3amHio, cpabaThIBaoLy0 HpH [OJTHOCTHIO
BBITpaBIIEHHOM InBaproBe. Ha cynax mnepclneKTHBHOH [OCTPOHKH OymyT
HPHMEHATBCA KOMOWHMPOBAHHBIE MEXAHM3MbI M ABTOMATUMECKME LIBAPTOB-
. Hple neGenxu. lIpwxuMHbie mIBapToBbl Gy/yT Kpenuvhca Ha Oapabase aBTU-
MaTHYeCKO# JIeGeKH, TypayK# KOTOPOH oGecneyaT BolGHpaHHE TPOJIO/bHBIX
HIBaPTOBOB W UNIPHHIOB, 3aKpersiAeMbiX Ha KHexTaxX. KoHtposms u ynpase-
HHe paboToil MeXaHM3MOB GyIyT OCYLIECTBIIATBCA ABTOMATHYECKOH CHCTeE-
MO#i, BKIIOYalINed MECTHbIe, LUEHTpanu3oBaHHble (B OMHOH OKOHEYHOCTH
CyOHa) ¥ NIaBHbIH (8 py6GKe) MOCTHI KOHTPOJA M YIPaBJIeHHA.
DlBaproBHBle KpaHubl NpelHa3sHadeHbl MJIA [pe/IOXpAHEHHUA
KOpryca CypHa OT NOBPeXIeHHA NpM IBAapToBKaX. Beimonusior ux snacTuy-
HBIMH, ITHEBMATHYeCKHMH, THAPABIMYECKHMH, a TaK¥e KOMOHHHpOBaH-
HBIMH. Jn4cTuYHble Kparybi NPENCTaBIAioT CODOH COIOUIHBIE, TOJIbIE HITH
HabopHble pe3MHOBRIE W PE3HHOKOpPAHBbIE [ETajiM, MHOrJa B COYETAaHHH C
METAUTHYECKHMH KOHCTPYKUMAMHA. Yaine npHMeHAIOT 0TpadotalHbic, aBTO-
MOOHUINIbHBIE LIMHEI, KOTOpbIe B KonuuecTBe 10—25 Liryk mpolIMBalT B TpeX
HIIH YeThIPEX MeECTaX CTAJIbHHIM TPOCOM M Pa3BeIliMBaloT BRonb Gopra Ha
netAxX (KpaHUbl-THpRAHAbI). Moryt npumeHstscsi GnoxH rupnasy. Ipu
LHIBAPTOBKE M CTOAHKE B NMOPTY MCNOJb3YIOT JIeTKUE NepPeHOCHBIE KPaHUbl —
Ope3eHTOBbIE MEUIKH, HAGHTbIE PAa3JIMIHBIM aMOPTU3IALMOHHEIM MATe PHAJIOM
M OIUleTeHHBbIE CHAPYX( TEHbKOBBIM TPOCOM. /IncematuvecKuii Kpaney —
6ansioH, Yaile UWTHHIPHYECKOH POPMBI, COCTOAIMN H3 KaMephbl H MOK phill-
KH C apMmatypoil. B kaMepe nopmepiaiBaercsi usbbitouHoe nasiehue. Ilpo-
CTeHiliMe 2u0pasaudecKiue Kpanybl MMET OfHY 0BGONoUKy, B BepXHeH yacTa
KOTOpO# HAXOAMTICHA BO3AyX, a B HuXHed — ofia. Ilpu cOmuxennu Gopros
CyIoB 06OJI04Ka pacHpaBNAeTCA MO ACHCTBHEM [daBieHHA Bo3fyxa. Or-
CYICTBME OT/IaWH, BBHICOKAA CTEileHb TAINGHHA JHEPrHM fICTIAIOT THIPABIH-
YeCKHE KPpaHLbl NepcneKTHBHBIMH. HaxomaTr npuMeHenue remndHpyromme
IIBAPTOBHBIE KPAHIbl, KOTOPbIe B CBOOBOMHOM COCTOAHHH HAIOJHEHLI ROUOH
(WM BO3MyXOM, e€CliH KpaHel{ paciojioXeH Bhimie Barepyumun). Hpu cOnm-
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KEHUH CYHOB M CXATHH KpaHua BoJa (BO3AYX) BBIIABAHBACTICA HApPyKy,
a 110 Mepe pacXOXKIEHHA CYJIOB — 3acachIiBaeTCA cHoBa. KonnyecTtBo u paiMe-
IUEHME VICMEHTOB KpAHUCBOH 3AMMTH BAPbHPYIOT B 3aBMCHMOCTH OT THIIA
CY/(Ha U YC/IOBHI PaGoTHI.

Lt oBecreucuna Oe30IlacHOM MIBaPTOBKM HWJUTIOMHMHATOPBI DopTa,
06palleHIHOro K {IpHYly (CyBHY ), HOJIXKHbI ObITh 337 pacHbl, 2 MeCTa NpoBe-
Hefiust WBAPTOBHBIX paBoT Xopomo ocBemeHsl. FHpH 3TOM 3ampeliaercs:
HaXO[MThCA Ha JIMHWM HAMpaBJIcHWA TAFM KAK Bliepeld, TAK M HO3afiy LIBAp-
' TOBHOIO MeXaHM3Ma, BHYTpM yIia, o0pa3oBaHHOrO 1IBaproBoM, Oimxe
1 M or Typauxn (GapaGaHa) WM KHCXTA pH BHIGHPAHUM XOJOBOFO KOHIA
LIBAPTUBA HIIM (OTPABJIMBAHUM C KHEX1a; TPABUTh WIIM BbIOMPATh MIBAaPTOBBI
Be3 KOMAIIbl JIMIA, PyKOBOJAILEFO IBAPTOBHBIMH PaGOTAMHA; HAXOIHMThCH
IIpH HAJIOKEHHMH CTONOPAa CO CTOPOHBE HATSDKEHMA TUBAPTOBA NOCIE OTAAUM
CIOMOpPd;, KPEMUTh MIBAPTOBHI HA TypPayKax MEeXaHM3IMOB JaXKe HA HEUpPPRON-
JKMTEJIbHOE BpeMs; paBoTaTth CO CTANBHBIM TPoCcOM 6e3 MapyCHHOBBIX py-
Kapul. Bepxsue 1MarM HaNOMEHHBIX HAa KHEXTHl LIBAPTOBOB [IOJIKHBI
CKPEINIATLCA MEXAY COBOH JIOCTaTO4HO TPOYHBIM TPocoM. B pakoHe mpose-
JCHHA LIBAPTOBHBIX oOflepalMid 3alpeulaeTcs HAXOAUTHCA JIMLAM, He TpUHH-
MAWUIKM YYaCTHE B IUBAPTOBKE.

Byxcuptoe ycrpoictBo. ITO COBOKYRHOCTb [ETANIEH M MEXAHM3MOB,
00eCcne WBAOLMX BO3MOXHOCTb OYKCUPOBATh 1pyroe CyJHO MK ObITb OyKCH-
pycembiM. OHO BKIOYAeT OyKCHPHBIH TPOC, OYKCHpHBIE KIT103bI, GHUTEHIH
(OyKCHpHbIE KHEXTBL) , BRIOLIKH JIA XpaHeHHA Tpoca (¢M. puc. 1.21,an 2.9).
KonnueciBo # pasMepbr 3eMEHTOB YCTpoiicTBa omnpepensor Ipasuna.

Cyna nmpoMbICTIOBOrO (ioTa CHaGXeHBI CTANBHEIM Gy K CH pHBI M
TPOCOM COMIACHD BeJOMCTBEHHOMY Tabenw CHaOxeHus (WITaTHBIM
1pocoM) . ey OYKCHPHOM JIMHIHH OGBIYHO PUHMMAIOT paBHOH 400—500 M.
Tpebyeman uinHa OyKCHPHOM JIMHMM MOXeT GbiTh 3HAUMTENIBHO yMeHBUIEHA
BKITIOYCHHECM B Hee PaBHOIIPOYHOMN BCTaBKH U3 Kanpononoro Tpoca. bpakytor
Oy KCHPHBIH TPOC TaK Ke, KAK IUBAPTOBHBIM.

ByxcupHble Knw3b ObiBalTr 3axkpbirsimu (C SaMKHyTbIM KOH-
TYpPoM) H orkpbitbimu. OHH MOTYT GbITh CHafXKEHBI POYABCAMH M HAMETKOM
(Haknagcoit) . YcTanaB/iMBaT KI03bl Ha (yHJaMeHTe B BBleMKe (anbi-
Gopra. llpu nopave GyKCHPHOFO Tpoca MeXJiy BBIOPOCKON M TPOCOM BKIIIO-
YAI0T KaHAT-IPOBOJHMK — JIETKUH [POYHBIA CTAJBHOM MK CHHTCTHHCCKHE"
TPOG. '

Durtenru (yCHJIeHHbIe KHEXTBI) MPOYHO CBA3aHKI -C HaGOpOM KOp-
Nyca M pPacHOMOXEHbl B OKOHEYHOCTAX M CpefHedl vactd cyrHa. OpmHako
[IPOYHOCTD LHTATHBIX KPEIUIEHHH OYKCHPHOro Tpoca Ha IIPOMBICIIOBBIX CYHAX
He BCErfa JOCTATOYMA [UIA IUIMTENBHON ByKCHPOBKH, 0COBCHHO BYKCHpPOBKH
MaJIbIX Cy/OB GONIBIIMMHM M [pM HeGNAarONPUATHBIX TIOTOIHBIX YCIIOBHAX.
TlosTOoMy HE3aBMCHMO OT HaNHYHA OYKCHPHOFO YCTpOMCTBa cnocoG xperie-
HUA TPOCa pa3pabaThIBAIOT B KAXKHOM KOHKPETHOM Cliyyae.

b para — apouHblA CTAILHOM TPOC RMaMeTpoM, GONbIINM, YeM GyKcHp-
HbIA, WM HECKOJIBKO CTalbHBIX TPOCOB AMaMETPOM, MEHBIIMM, YeM Oyk-
cupublif. Konnpt -6paru MMEIT OTOHBI, 2 B €e (ﬁepemme 3afeNad KOyH Ui
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KperieHust GyKCUPHOTO Tpoca. bpara MOXeT 3aBOIMTBCA B AKOPHbIE KITI03BI,
32 (hyHIAMEHTHI CYIOBBIX MEXaHH3MOB, KOMHHICHI IPY30BBIX JIIOKOB H IIpy-
THe MPOYHbIe CYNOBBIE KOHCTPYKIMH.

Mpn Gyxcupoeke Ha HeGoNbUIME PACCTONHMSA W GNaronpUATHBIX 1OTOM-
HBIX YCIIOBUAX OYKCHpHBIA TPOC KpemAT 33 GuUTEHTH, 2 Ha NOOBIBAKOLLAX
Cynax MOTYT GbITh MCIIOJIB30BAHBI 1POMBICTIOBBIE JIeOeIKH.

B Mopckoit npakTHKe GyKCHPOBOK Cy/IOB IIPOMBIC/IOBOTO (oTa pac-
npocTpaHeHa OyKCHpPOBKAa B KWIbBaTep, Korna Gykcdpylolee CyqHO ¢ mo-
MOIBI0 GyKCHpPHOTO Tpoca (GYKCHpHO#M JiMHMM) TAHeT 33 coBoit Gyxcupye-
Moe. B 0coBbIx aBapHiiHBIX Cly4asiXx GYKCHPOBKY OCYILECTBJIAIT JIaroM
(6opt 0 GopT).

BezonacHocTs paGoT ¢ GYKCHPHBIM YCTPOHCTBOM CIIENyET oﬁecnetmaarb
TaxK JKe, KaKk U IIpy paGoTax €O MIBAPTOBHBIM YCTPOHCTBOM.

§ 13.CnacatensHoe yCTpoHcTso

ChacateflbHOe  YCTPOMCTBO — COBOKYNHOCTh  CY[IOBBIX  CIIACATENTBHBIX
CPEeICTB M YCTPOHCTB I MX XpaHEHMA M CIlycka Ha Bofy. PasznnuarmT cna-
care/bHble CpEOCTBa KOJUIEKTHBHOTO M HMHIMBHAYAIBHOTO HOJb30OBAHHKA.
K nepebiM otHOcAT mimwonku (puc. 2.11,2), mwiotsr (puc. 2.11,6, &), npu-
60pBI, KO BTOPBIM — CIAcaTeNbHble KPYTH, MOACA, XUIIETH ¥ T. 1.

Inwonkyu OenAr Ha cmacarenbHble, paboune, meXKypHble U ClEIManb-
HOTO Ha3HaYeHHA.

Cnacareabnbie wwironky OBIBAIOT OTKPBITBIMH M 3aKPHITHIMH; JIEpe-
BAHHBIMH, U3 JIETKMX CHABOB M IUIACTMACCOBBIMHM; rpebHbiMH  (Beceib-
HbIMH) , IaPYCHBIMH ¥ BHHTOBBEIMH. BHHTOBBIE CllacaTe/bHble HUTIONKH HMEKT
MEXAHHUECKMH WIH MOTOpPHBIA NpHBON. MexaHuueckMe NPHBOABI MOTYT
GBITh BAJIMKOBBIMH M Yalle pbldaKHbIMHM. IIpM pbIua’)KHOM MeXaHHYECKOM
NPHBOAE KAYATEIbHOE ABMKEHME pYUYHBIX pBIYATOB WM HOXHBIX Nejanei
npeobpasyeTca BO BpAalIATENbHOE ABMXeHMe TpeGHOro Bana. MoTopHbie
IIDTIONKYM  CHaOxeHbl [BUTaTejleM BHyTpPEHHero CropaHuf, paboTaloluM
uepe3 peBepq-pefykTop Ha rpeOHoM Ban. CracarefibHble LUTIONKH BMECTH-
MocTbI0 60—100 yesr. JOMXKHBI IMETh MOTOPHBIH HITH MeXaHHYeCK M IPHBO/,
a cepile 100 Yen. — TONBKO MOTOPHBIN.

Y xaxpgoil cnacaTelIbHOM LUTIONKH MMEIOTCA: oraepcms{ B JHUILE O71A
clycKa BOABI, 3aKpblBaeMple MpobKOA Ha pe3pGe WIM 4BTOMATHYECKHM
KJ1allaHoOM; Jleep ¢ MOMNNAaBKAMH, PACIONOXEHHBIA CHAPYKH IO]], IVIAHIIAPE M,
KWIK-IOPYYHH B pafoHe CKY/bl; BO3/IyLIHbIE OTCEKH (OLMHKOBAaHHbBIE
KeCTAHble AIUKHU), 0BeclieUMBAIOIIME IUABYYECTh 3ATONNECHHOR IO YPOBEHbD
INIAHIMPA HUIINKH C MOJHBIM KOJIMYECTBOM JI0fieil U CHabXeHHs; CIyCKO-
MOJMBEMHOE MpHcHocOOieHHe B paHOHe OKOHEYHOCTeH [UIA | 3aKpelyieHUs
Tajiefl NPH COycKe M MOAbeMe IUTIONKH; TMOJHBIA KOMILIEKT CHaGXeHUs
COCNAaCHO HOPMaM, yCTaHOBJIeHHbIM [IpaBiiaMu 110 KOHBEHUMOHHOMY 00B0pY-
ROBaHMI0O MOPCKHX cynoB Perucrpa CCCP.
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Puc. 2.11. KonneKkTHBHbIE clacaTesibHble CpefiCTBA:

g — MOTOpHAsl Cracare/TbHAs ULTIONKS 33KpLITOTO HCUOHeHus; 6 — HayBHOHR
cnacaTensHblt 10T B paGoyeM mMONIOXEHMM; 6 — HAQYBHOK CIAcCaTENIbHbIA IDIOT
B Kouresinepe; | — Tpan; 2 — mnaByuwit axops; 3 — mrTopka Bxoma; 4 — cHrHansb-
Hbhi doHapb; 5 — ABOMHOM TeHT; 6 — BomocGopHMk; 7 — GanNNoOH c Ta30M B uexne;
8 — nyckopoit muue; 9 — omobaywracTubit wapmau; 10 — neep; 1] — mapymHoe

manme; 12 — rugpocrar

Cmyck IWiloNOK Ha BOAY M MOObeM MX Ha GOpT cymHa OCYLIeCTBIAAIOT
¢ nmomowmp winpon6anok. lMimonbGanky GbIBalOT I'PaBHTALUMOHHBIMH,
3aBaJIHBAOLIMMHUCA H TOBOPOTHBIMH.

Ha mpoMpICIIOBBIX CyaX YyCTaHABIIHBAWT 2PAGUTAUUOKHbLE WionbAAKU
HECKOJIbKHMX Pa3HOBHIHOCTEH, HO BO BCeX CNTyYasX UX BhIBAJIMBAHHE 33 BOpT
NPOU3BOIMTCH MO, NEHCTBHEM CHIIBI TSXXKECTH LUIIONKH. Y ONHOLIAPHHPHOH
IPaBHTALMOKHOM UITonGanku (puc. 2.12,4) crTpea HMXHHUM KOHUOM: LIAp-
HUPHO 3aKperuleHa Ha manyGe. BoiBanuBaHHe OydeT MPOUCXOIMTE HO TeX IOP,
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NOKa HUXKHUHM IPAMONR YHaCTOK ULTIONGANIKH He TOCTHIHET yHOpoB Ha nanybe.
JByXmapHdpHass [paBMTalMOHHas uumonGanxa (puc. 2.12,6) COCTOHT
U3 OBYX HMIAPHHPHO COEIMHEHHBIX 4YACTeH, HHXKHAA W3 KOTOPHIX IIIaPHHPHO
3akpeluieHa Ha nanyOe. IlpedenbHoe BhIBaJIMBaHMe BepXHEH YACTH LILIION-
fajikM OrpaHHYMBAETCA 3aKPENJIEHHOH Ha HeNOABHXXHOM IUAapHMpe Telie-
CKONHYEeCKOH TAroN. 3aeaausamwwancs 2pasUTGUUOHHAR  wnionbanka
(prc. 2.12,8) 32 c4eT mepeMemIeHMA KATKOB IO [ABYM HENMONBHXHBIM Ha-
I1paBJIAOUIMM COBEPHLIAET B pallaTeNbHO-IOCTYIATENIbHOE IBHXKEHHE M BbIBATIH-
BaeTcA 3a Gopr. Crarbigarowanca epasutayuotkas wawnbaaxa (puc. 2.12,2)

2 3

a) ; 4
B D 5

45?"‘ 6

- -
Y

Puc. 2.12. Himon6anku:

4, 6 ~ rpaBUTALMOHHbIE OAHO- ¥ MBYX-
W2pHUPHAR; 6, & — rPARUTALMOHHBIE 33Ba-
AMBAOUIAACA W CKaThiBawwLiasacsa; O — Npu-
BoaHan 3apanusaromanca; | — noxBMKHBIH
6nox; 2 — por; 3 — mokomsst Gnok; 4 —
crpena uwnonbanku; 5 — nonapes NUTICIE
raneit; 6 — wanpaBnsmlowMA Gmok; 7 —
cranuna; 8 — cromop; 9 — oTBOAHOM 670K
10 ~ nwenopeuxwbiit  wapuup; 11 — no-
OBHKHBIA 1aphup; {2 — orpaHMuuTenpHan
teneckomuueckan tara; [3 — wxarkm; 14 —
HanpaBnswume; 15 — wmonranm; 16 ~
MexaHu3M BbiBanusanuna; 17 — pykosarka
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TaKXe COBEPILAET BPAIIATEBHO-NIOCTYNATENIBHOE [BMXKEHHE 3a CYeT Iepe-
MEIlEHHA KATKOB MO HM30THYTBIM HanpasnsoumM. ITo-moxonHoMy TpaBH-
TalMOHHbIE NUTIONGATKH 33KPEIUIAIT CTONOPOM, KOTOPbIil MMeeT BHHTOBOH
INOMHAETh ¢ FAaKOM. [aK 3aKJIafbIBAOT 32 YNOpbI Ha nutionGajike, a BHHTO-
BBIM UNMMHIENeM BHIGMPaIOT CciabuHy. Y Kaxpoi rpanmaxmonﬂoﬁ LLITTONI-
GasKH MMeeTCA ONHOCTOPOHHYH KWIBOIOK, K KOTOPOMY € IIOMOLIBI0 HAATO-
Ba (Tpoca C IJIaroib-TakoM H TAJIpeNioM) IPHXHUMAIOT IUHONKY.

BriBanuBaHHe IpaBHTAHHOHHBIX LINIONGANIOK H CHYCK IIIONKH Ha BORY
OCYLUECTBIIAIT NpPH NOMOIIH HUION-TANlel, COCTOAMX H3 OXHOIKHKBHOIO
6nokxa c cepbroit. Jlomaps uuon-TanM ¢ GapabaHa 1UHONOYHOH JebenxH
HPOBOIUTCA Yepe3 OTBOJHBIE GIIOKM Ha maynyOe, OTHH IIKHB IBYXUIKHBHOIO
HAMPpaBJIAOWEro GoKka CTAaHWHBI LUNONGANKH, OOWH IIKHB IBYXIIKHBHOTO
6iioxka Ha HOKe, MOMBMXHBIN 670K UUIION-TANH, BTOPOH WUIKHB HOKOBOFO
6noka u 610OKa CTAHMHBI H KPENHMTICA BHM3y y CTaHMHbI. Taxas mpoBofka
obecnewiBaeT NOCHEe OTHAYH CTONOPOB UDIONGAJIOK NpH TIOTPaBIIHBAHHU
JIOTap# UUTION-TAJIM CHAYajia BBIBATMBAHME HUIIONOAJKH, a 3aTeM CIYCK
uptionky. HaBellleHHas Ha por HOKa UDTIONGAIKH Cepbra NOABHXHOrO Gnoka
UUTION-TATH COCKAIB3bIBAET C POra TOJIBKO MOCIe BBIBAMBAHHUA LITIoNGaiku
U [pelOTBPAILAET IPeXXACBPEMEHHbIA CIYCK LUTIONKH. 3aBellCHHbIe Ha OHH
Gapaban nefenxH nomapu o6oux uDION-Tanied 0GeCleYHBAIOT PaBHOME PHBIH
CNYCK ULTIONKH. .

Y 3asaauearowuxca wawnbarox (puc. 2.12,0) npy BpalleHHH PYKOAT-
KM XOOBOH BHMHT Yepe3 3y6uaTyio MIIH YepBAUHYIO Mepelady BHIBHHUMBAETCA
U3 My(dThl (MEXAHH3M BBIBATHBAHHMA) H BBIBAJIMBAaeT CTpelly LUTIONGRAKH
BMeCTe co nunonkoi 3a Gopr. Cnyck UUIIONKH Ha BOAY OCYILECTBIIAIOT
¢ MOMOLIBI0 UUTION-TAJIM, HEMOABIDKHBIN 610K KOTOpOi 3aKpellieH Ha HOKe
CTpenbl NUNONGAJIKM, a MOEBMXKHBIA KONBLOM WIM YIIMHEHHBIM 3BEHOM
'3aBelieH 33 rak uumonkH. CyliecTByeT HeCKOJIbKO pPa3HOBHIHOCTEH TAKHX
uIonGanok, HO BCce OHM BBIBAJMBAIOTCA C MOMOILBI0 NPUBOIXHOIO MeXaHH3-
Mma. Ilo-moxopHoMy uUDTIONKY KpeNAT HAHTOBaMM K HBYM KHWIBGIOKAM —
MONEPeYHbIM TOACTABKAM Ha Nayiyfe, HMeIMM 06BOIbI KOPIYyCa IUIONKH.
Hapysaiylo MoJOBHHY KHNILEIOKOB HENAOT OTKHIHOM WIH CKOJB3AUICH,
9TO HCKIIIOYAET HEOOXOAMMOCTh NPHIOAHHMATD LUTIONKY NPH BLIBATUBaHAK
ee 3a Bopr.

IlogopoTrbie winionbasku Pa3BOPAUABAIOTICA TOJNBKO B TFOPH3OHTAJb-
' HOH INIOCKOCTH BOKPYI CBOEH BePTHK&IbHOH OCH. Iljif BHIBAJIMBAHMA LILTION-
KN HeoBXOIMMO BBIBECTM 33 BOpT CHadaja OIHY ee OKOHEYHOCTb, a 3aTeM
opyryw. Hcnons3yior Takue numonGanke A clycka M mogbema paBouwmx
LUTIONOK M JPYTHX BCIOMOTATeNIbHEIX IJIABYYMX CPeACTB HA MANBIX CyHJaX.

HokxH kaxoii mapsl LUIIONGAIOK COeOUHAITCA TONPHKOM (TPocoM),
K KOTOpOMY KPpENAT He MeHee ABYX CIIaCaTeNIbHBIX LIKEHTeNel H3 pacTHTe -
HOTO Tpoca ¢ MycuHramH (y3jiamMM) Ha paccTosiHmu He Gonee 0,5 M Opyr
OT Opyra.

Tlpu macce LUIIONKH C MIoABMM M CHaGXeHHEM [0 2,3 T BKIIIOWHIETBHO
YCTaHABJIMBAOT 33BATHBAIOIIHECA WIH I'PaBHTAUMOHHBIE LUTIONGATIKY, CBHIIIE
2,3 T — TONBPKO TIpaBHTaUMOMHbIe. ©'DaBHTAIMOHHBle LUHONGANIKH IOJIHBI



oBecneudBaTh Ge30MacHBI CIYCK UUIIOINKH NMPH KPeHe CyaHa Ha IoOoH
Gopr mo 15° u mudgepente mo 10° He Gomee yeM 3a 2 MHH, a 3aBAJTHBAMN-
LiMeCs TIPH TeX ke KpeHe M Mu¢pdepenTe — He MeHee YeM 3a 4 MUH.

MnonouHsle e 6e KK GHBAOT ¢ pyUHLIM (PeIKO) U C MEKTPH-
ueCKMM npHBomoM. JleGenky ¢ eKTPHYECKUM IIPHBOAOM HMEIOT LEHTpO-
Gexcblit TOpMO3 UIA 0BecnieueHnA TpebyeMOH CKOPOCTH CIlyCKa CHACaTENbHBIX
" CpeficTB, PyYHOH TOpMO3 (JIEHTOUHBIH CTONOp) HyIf 33Me[JICHHA H CTOMOpe-
HHA CIYCKa LUTIONKH, CTOMOPHOE YCTPOHCTBO (CTONOpHYH cofauky, camo-
TOPMO3ALLYI0 Tlepefiady) yis NpeJOTBPALIEHAs CAMOIPOU3BOJILHOTO CIYCKa
LUTIONKH {IpM ee MOAbeMe, pyuHoii mpuBon. Ha xaxmodt uutonGanke ycra-
HOBJIEH KOHEYHBIH BBIKIIOYaTeNlb, OTK/IOYAIOUIMA [HTAHHE IIPHBOMHOTO
OBMraTens mpexpe, YeM LulonGanka gonmer go ynopa. Iocne cpaGatriBanns
KOHEYHOT0 BBIKJTICUaTesIA fAajibHeHlllee 3aBajMBaHNe UUTIONOANKYU CO IITKII-
KOH obecnedMBaeTCA py4YHBIM IIPHBOJIOM.

Hocapky niopeit B LUTIONKY NMpH HAJIMYMH BOJTHEHHMA WIM HAa XOAY CyIHa
MPOH3BOIAT JMGO .NpY HaXOXIEHHH ee Ha KHnbbnokax, iubo mocne chmycka
LUTIONKA 10 YpOBHA Nany06bl, ¢ KOTOpod HauGosiee yNoGHO OCYILECTBIIATH
nocagky. B Tuxyio noromy nocagky nofeH NPOM3BOOAT MO IUTOPMIpamy
TOCJ1e CNyCKa HITIONKH Ha BOAY.

MNpu sHaudTenbHOM Kauke [UIA NpeJOXpaHeHHA LUTIONKH OT YAapoB
HCTIONB3YIOT 3apaHee IPHTOTOBIIEHHOE Orpauawuiee YCTPOWCTBO — KOHHBI
TpeX CTANBHBIX TPOCOB, COeIMHeHHbIe B OBMIMiA y3el. YCTpOHCTBO MPOBOAAT
N0, KHIIEM CYOHa K MeCTy CHyCKa NITIONKH TaKUM 06pa3oM, 4ToObl OOHMH
TPOC MOXHO OBUIO 3aKPpenHTh K NanyBe CO CTOPOHBI IPOTHBOIIONIOXKHOIO
CMycKy UUTIONKH Gopra, a OBa Apyrux — K LUTIONOYHOH nanyGe cO CTOPOHBI
cnycka uumionkd. liifonka AByMA MaHWIBCKHMM TPOCaMHM CBOGOZHO Kpe-
THTCA K KaX/IOH BeTBH ycTporcTBa. IIpH cnycke 1UTIONK Y NETIIH MaHHIIbCKOTO
TpoCa CKONBb3AT MO WOJKH/IBHBIM KOHHAM. B TOT MOMeHT, Korjga LUTIONKa
OKaXeTCA Ha BOJE. METIM Mepepe3aloT HOXOM. IIpn Hanvuum Gosnpiuoro
KpPeHa MJIA CIOycKa UUTIONKH HCHONb3YIOT CajlaskH, COCTOAIIME M3 JIBYX
CIIyCKOBBIX MOJIO3bEB, 32K PEIUIEHHLIX K OOPTY LIUTIONKH YNOPHBIMH GoNTaMu.
Iimionka ckONMb3HT Ha NONO3bAX Mo GOpTy cymHa, a mocie crycka GONTh
0oCBOOOXMaOT M MOJ03bA CHHMAWT. Ha CHIBHOM BONIHEHMH XOpOIlIHe pe-
3YJIBTATHI JA€T BBUIHTOC B BOMOY DPACTHTENIPHOE MACJIO: TOHKaA IJIeHKa pas3-
JIMBILIErOCA Macia MpenATCTBYeT oOOpa3’oBaHHI0 KPYTBIX TIpebOHedt BOIH.
OpHaxo 3TOT METON NPHMEHAIT TOJNBKO B HCKJIIOUMTENIBHBIX CITyuasx
(ocraBnieHne rUGHYILETO CyOHa H T. I} .

exypras walonka — cienyanbHoe CHacaTelIbHOe CPeCTBO, KOTOpoe
HAXOOMTCA Ha Cy[He B NMOCTOAHHOH TOTOBHOCTH [JIA HEMEMJICHHOTO MCIOIE-
30BaHUA, H NpPeSHA3HAYCHO AJIA CMNAcaHMA YNABIUMX B BOAY JMIONEH, MIOfeH
¢ IOTEePIEBIIETO aBapHI0 CY/HA, a Takke AnA cBopa M GYKCHpOBKH criaca-
TeJIbHBIX [UIOTOB B YCTIOBHAX aBapuH. JleXXypHble LUTIONKH MOTYT OBITB.
XKECTKOH, HaflyBHOH HIIM KOMOHMHMpPOBAHHOW KOHCTPYKUWM, HMX [UTHHA
3,8—-8,5 M. Omn monxHb1 06eCIeUNBATD pasMeLileHNe He MeHee [IATH YelIoBEK
B CHOAYEM H OJHOTO B JIeXAYeM MOJIOXKeHMH. [JeXypHbIe HUTINKH FOIINHbI
6pITh CNIOCOGHBI MaHEBPHPOBAaTh NPH CKOPOCTH 70 6 y3 M COXpaHATH ee
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B TeYeHHe He MeHee 4 4, 06J1aaTh JOCTATOMHBIMU MOOUIIBHOCTBIO ¥ MaHEB PEH-
HOCTPI0 HAa BOJIHEHMM [UIA CIAaccHMs HAaXOMNAIUMXCA B BOJAE JIoOeH, cbopa
CYHOBBIX CHAcaTeNlbHBIX INIOTOB W OYKCHPOBKH TNOJNIHOCTBIO HAIPYXXEHHOTO
25-MeCTHOrO cnacartejIbHOTO [U10T2 MM 0 3KBUBAICHTA CO CKOPOCTBIO
He MeHee 2 y3 Ha TUXOH Boye. TpeGOBaHH K MIIaBYYECTH €Ky PHBIX LIUHIONOK
COOTBETCTBYIOT TpPeGOBaHUAM K CIIAcarelibHbIM LUTIONKaM. KOHCTpyKums
UUTIONOK [OIYCKAaeT MX CNYCK Ha XOoay CyAHa, MOYero o CKOPOCTbI 1O
5 y3 Ha THXO# Bofe. MIMIoTiKHM OKpallleHb! B OPAHXKeBbIi LBET, 2 Ha UX 38K PbI-
THAX HaHeCeHbI KpecThl. I'peGHON BHHT CHablXeH 3aIUMTHBIM IpHCIOCOOne-
HueM. YaCTHUHO 3aKpbITast JeXKypHAA LDIOINKA B CIyYae ONMPOKHABLIBAHMA
[O/DKHA BO3BPALIATBCA B I[1€PBOHAUANIBHOE 1IOJIOKEHHE [IPH ITPUIIOXEHHH
YCHIIHA OMIHOTO YeJIoBeKa, a MOITHOCTBIO 3aKphbITas [IeXyPHasA LUIIOINKA XKEeCT-
KOH KOHCTPYKUMH HOJDKHA -OBITh CaMOBOCCTaHaBiIMBatoeroca tuna. Ipou-
HOCTb XeCTKOM [e>XypPHOH ULTIONKH 00ecneuBaeT ee cOpoc Ha BOY ¢ BbICOThI
3 M Be3 NOBpexIeHUH, 4 CTYCKONOIbeMHOE PUCTIOCOBIEHHE ITA IIOJTHOCTbIO
Harpy>XeHHOH JKECTKOH [eXYPHOM LUIIIKU M03BONACT IIPOU3BOAMTE OTAAYY
TakOB OOHUM YeroBeKOM. TpeboBaHUA Kk 0OlEH NMPOYHOCTH MOJBEILEHHOH
Ha raKax HajlyBHOH JIEXYpHOH LUTIONIKH, K ee OCTOHYMBOCTH OTOBOPEHBI
B IIpaBunax no KOHBeHUMOHHOMY 0GOPYIOBaHHI0O MOPCKHX CYHoB Perucipa
CCCP. HapyBHble OeXypHble LIUTIONKH AOJIKHBI WMETh TPAaHLEBYX KODMY
HIIM 3KBHBAaNeHTHYI0 KOHCTPYKIUMIO OJIfA KPEIUIeHHA NPHBOJHOTO ABUTATeNs.
Ilnonku HOJXKHBI GBITH CAMOOCYIIAIOMMHMCA HIIM UMeTh 3 deKTHBHbIE
cpeAcTBa OCylleHHs. KOHCTpyKUMA HaJyBHOM OEXYPHOH LUIINKH JOJIXKHA
HO3BOJIATh OTHOMY UYeJIOBEKY BO3BPALlaTh €¢ B IePBOHAYANIbHOE IOTIOXKEHHE
M3 OIIPOKHHYTOTO cOCTOSHUA. IIpouHoCTh HamyBHOH LUTIONKH O0ecreYHBaeT
BO3MOXHOCTb €€ COpachIBaHUA Ha IIOBEPXHOCTb BOJBI C BBICOTHI 3 M C HOJ-
HBIM CHaBGXXKeHHMEM H CIyCKOBOW koMaHmo#. Ha cyiaHe mexypHas HamyBHas
LIUTIONKA XPAaHUTCH B HAaAYTOM COCTOSHHMHM IO, CIIyCKOBBIMH YCTPOHCTBAMM.
Criyckonogbe MHOE IPUCHIOCOGIIEHHE [T TTOJTHOCTRIO HArpyKeHHON HagyTol
JIeXyPHOM LTIONKH 00eClieuBaeT OTAAYY FaKOB ¢ OJHOM TOUKH.

B kavecTBe IOIOIHUTENBHBIX CPEOCTB WIIM [UISA YacTHYHOM, a MHOTMA
W TIONIHOM 3aMeHBI CIIacaTe/IbHbIX LIJIIONOK UCHONB3YKWT cl1aCaTe I bHbIE
HIIOTHI: XeCTKHe (M3 JIErKHX CIUIaBOB WM MIIACTMACC) W HaayBHBIE.

AKecrrculi n1ot uMeeT OBaNBHYI0 KaMepy IUIaBYYECTH B BUIE 3aMKHYTOH
TPyORl KpYTJOro CeuyeHUs, pa3fiesieHHylo nepeGopKaMH Ha HeCKOJIBKO OTce-
KOB, 3aNOJIHEHHBIX MOPOILIacTOM. JIHMIe MeTaITHYeCKHX MIIOTOB — ABOMHOE
(B HeM XpaHAT CHaGXeHHe), IUTACTMACCOBBIX -- OOMHAPHOE (B 3TOM CIlyuae
cHabXeHHe XpaHAT B CheuMalIbHOM KoHTeiHepe). Ilo BHyTpeHHeMy M Ha-
PY>KHOMY KOHTYpY IIOTa KpelIMTCHA clacaTeNbHpid Neep. InoT oBopynmoBax
BECNlaMM, NAapycoM, a WIS 3alMTHI JIIoAel OT. HENOTOAbl TEHTOM, KOTOPBIH
Ha CNEUMANIBHBIX Ayrax MoxeT OwiTh nopgnsar. IIpu orpmave cromopa mioT
COCKAJIb3bIBAET B BOAY C HAKJIOHHBIX HAllPaBIIAIOIMX.

Ha npoMBbIC/IOBEIX Cydax B OCHOBHOM NPUMEHAIOT HAOYEHbIE cnacarens-
Hbte naotbt (cM. puc. 2.11, 6, 8), HIrOTOB/IEHHbIE U3 MHOTOCIIONHON PO PE3H-
HEHHOH TKaHM fpKO-OpaHXeBoro umera. OBanpHag WM KpyInlas Kamepa
IUIABYYECTH TAaKHX INIOTOB — 3aMKHyTas TpyOa, pa3fiesieHHas Ha HeCKOJIBKO

134



CAMOCTOATENBHBIX OTCEKOB (UMCNO OTCeKoB 4YerTHoe). TeHT rulota moppmep-
XHUBaeTcA TpyGuaThiMHM pmyramu. Kamepa miaByyecTH W [yrH 3anojHAIOT
CMEChI0 YITIEKMCIIOrO Ta3a ¢ a30TOM, HaxXo[fledcs B CTalbHOM GaJlIOHe,
3aKpefleHHOM Ha MWioTy. IlyckoBoi JIMHb OIHUM KOHLUOM MPHCOEOMHEH K
KJanaHy 6ajuloHa, BTOPBIM — K KOpNycy cyaHa. B HepaBoueM COCTOAHHH
3ayYeXJIEHHBIH [U10T XPaHAT B KOHTeilHepe, 3aKpelUIeHHOM Ha ManyGe HaifTo-
BOM ¢ ruapocratom. HaiitoB oTparoT BpyuHyw M c6pachiBaoT IUIOT 3a 60pT,
au60 MpH NOTpyKeHMH CyOHA Ha ONpedesieHHyW TIJyOMHY CpabaTbiBaer
TMAPOCTAT U OCBOGOMIaeT HalTOB. IIpH HATSAXEHHH MYCKOBOTO JIMHA NOJ
HOedCTBHEM CHIIBI ITUIaByYecTH BCIUIBIBAIOIIEI0 KOHTEHHepa WM BpPYyYHYIO
OTKpbIBaeTcA KJlanaH GasioHa, IIOT HANOJIHAETCA [a30M, pa3phIBaeT 4eX0Jl U
KOHTeHHep M NpHHHMaeT paGouee nosioxeHue. IlyckoBOA THHP pa3peIBaeTCA
Npy YCHIMHM, MeHbLIEM CWIbl IUIABYYeCTH HagyToro miora. IIpu >xkenaHuu
(c yueTOM BpeMeHH rofia) ABOMHOE JHO MIIOTa MOXKHO 3aNOJIHUTH BO3IYXOM ¢
NOMOWIBIY pydYHOro Mexa (Hacoca). MM ke MOXHO OGeCNeYHTs MOHKAUKY
KaMep IUIaByYeCTH Yepe3 KJIamaHbl MOAAYyBa NpH MOSBJIEHMH YTEYKH rasa.
IlpepoxpanuTenbHble KlalaHbl MPeIOTBPAWAKT Pa3pblB Kamep [1aByUeCTH B
clyyae paclUMpeHMs rasza. BomoGannmacTHble KapMaHbl IO[ AHHILIEM IIOBBI-
LIal0T OCTOWYMBOCTD MIIOTA, YMEHBUIAKT KauKy M BeTpoBOM apeid. InexTpu-
Yyeckasd JIaMIIOYKa HAa TeHTe MNOJy4yaeT NMTAHHE IpH IIOTPYXXEHHHM B BOY
3aK peIUICHHOH Ha JHHILLE MII0Ta CyX0o3apAXKeHHOH Gatapeiiku. JloxeBas Bosa
M3 BOJOCOOpHHKA Ha TEHTE MO TpyO6Ke OTBOAMTCH BHYIph MIIOTA. B clydae
BBIXO/Ia U3 CTPOA MOJIOBHHBI OTCEKOB IUIaBYYeCTH IUIOT OCTAeTCA HA IUTABY C
NOJNHBIM KOJIMYECTBOM JIIoJIeH H CHaOXeHHA, Ha KOTOpOe OH pPAacCYMTaH.
HapyBHo#t nioT gomxeH GbIT: B HOMHONR FOTOBHOCTH Yepe3 60 ¢ Mmociie BCK pbl-
TMs NYCKOBOTO KIIallaHa GajijioHa NpH TemiepaType Boagyxa 18—20°C
¥ uepe3 180 ¢ npu Temneparype 30 °C.

Muorue cynma Ha manyBax HajgcTpoek M pyfOoOK HMeT HTaBydMe
n pu 6O pbl —JlerKHe NIOTHI, ClacaTe/IbHbie CKAMEHKHU K T. 1., OGHeCeHHbIe
CHAcaTENbHLIM JieepoM, NOA, CHAECHLAMH KOTOPBIX 3aKDpEIUIeHBI BO3AYILIHbIE
Awnky. Ipu rudenn cyaHa npuGophbl BCIIBIBAIOT.

VHnuButyanbHele criacaTesIbHble CPE/ICTBA ENAT HA XKeCTKHE (M3 TPOGKH
WIM TIEHOMIACTa) M HajlyBHble (C KAMEPOH ILIABYYECTH M3 BOMOHENPOHH-
uaeMoi TKaHM) . Bce OHM MMEIOT APKO-OPaHXKEBYI0 OK PacKy.

CnmacartenbHble KPpYTH, oOHeCEHHbIE IIG BHEUIHEMY e pUMETPY
CracaTeNbHBIM JIeepoM, KPeNAT Ha JIEEPHOM OrpakieHuH, ¢anbubopre,
creHkax pyBok c oboux 6Goproe cynHa. IlpumepHo 50% chacaTenbHbIX
KPYyroB HUMEIOT CBeTAIMeCA OyHKH, JIaMIIOUKAa KOTOPBIX 3aXKMIaeTcs IIpH
nonafiauuy B Oyek Mopckod Bogmpl. Ecnu Ha cynHe yCTaHOBIIEHBI UYeThIpe
n Gonee crnacaTesbHbIX KPyra o CBETAWMMHCA OyiikaMu, To He MeHee OBYX
H3 HUX CHaOGXCHbI' aBTOMATHYECKH [EHCTBYIOLIMMH JBIMOBBIMU [IALIKAMH.
He MeHee ueM OIMH cmacaTelbHBIH Kpyr Ha KaXaoOM OOpTy MMeeT cliaca-
TeSbHbIA TMHb (TOHKMHA TPOC) , 32K PETICHHbIH Ha CyTHe.

CmacartenbHbBle XHUIeThl BBIOAKNT KAXKIOMY YeJOBEKY, HAXO-
AAWEMYCS Ha CyAHe, W JIONOJIHMTENIbHO BaXTEHHOMY IIEPCOHAJly Ha MecCTe
HeCeHUA BaxThbl. JKuIeThl — XKECTKHE HMIIM HATyBHBIE — CHAGXKEHBI CBUCTKOM
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M JIAMIOYK O, TOJIyYaloillel MUTaHMe OT BOJAOHANMBHOH Gartapedxu. Hanys-
HBIe JKMJIETbI COCTOSIT M3 IBYX HalyBHBIX KaMep, HallOMTHAEMBIX M3 3aKpel-
JIEHHOTO Ha >xuieTe DayuioHa. KpoMe Toro, HamyBHBIe KaMephl MOXHO Hafol-
HHUTh uepe3 TpyOKy, KOTOPOH [ CTPaXOBKH CHAOXEH HALyBHOM >XHIeT.
[TpaBunbHO HajeThId XuieT ObeclieyMBaeT NOJIOXKeHUE YeJTOBeKa IO/ YIJIOM
45° K NMOBEPXHOCTH BOIBI JIMIIOM BBEPX HE3aBHCHMO OT TOTO, B KaKOM
HOJIOXEeHHH YeTIOBeK YIIall B BOAY.

CnacaTtenbHble HarpyagZHUKH YOOBINETBOPAKT TeM 3Xe Tpe-
0OBaHMAM, YTO Y CIIaCaTeNIbHBIE JKHITETHI.

CnacaTenbHble KOCTIOMB-KOMOUHE3O0HBL MCIHOIB3YIOT
IpU BBIIOJIHEHMH CIACaTeNbHBIX WM aBpaNBHBIX paboT, CBA3AHHBIX C JITTH-
TeNbHBIM [IpeGbIBAHUEM B BOTE.

CTpaxoBouHBIEe pabouwMe J>XHIeThl [IpeJHa3HaYeHbl s
HOCTOAHHOTO HOILIEHHS BO BpeMsA paboT, KOTOpPbIe CONPAKEHBI C BO3MOXHBIM
naleHueM 3a GopT. XumeT obecreuvBaeT MOIJIEpXKAaHUE ynasilero 3a GoprT
YeI0BeKa B MTONIOXKEHUH, BITH3KOM K BePTHKAIBHOMY.

KoHcTpykumsa cracaTesibHBIX CpelicTB, MX KOJHMYECTBO M pa3MelleHHe
Ha KaX[IOM cyOHe perinaMeHTHpylorcs IlpaBMnamM 1O KOHBEHUHOHHOMY
obopynoBanuiw Mopckux cynoB Perucrpa CCCP. HonmyckaeTcsa pa3menieHue
MJIOTOB Ha nany6e, pacrorosKeHHON Bblille MIIM HIDKE IIUTIOIQUHOM, TIPH yCIIO0-
BMH HaJlMMMA IUIOIAAKHK AnA cBopa moped. lLmionkM MOXHO pa3sMernaTh
B MOOOM MO H/IMHe Cy[HA MecTe, 32 MCKIIIOYEHHEM HOCOBOH OKOHEYHOCTH,
IJic OHKH MOTYT GbITh CMBITHI BOJTHOM 32 GOPT.

s obecnieyeHns Be30MacHOCTH IHPH  OOCHYXHBAHMM  LUTIOIIOYHOTO
YCTPOHCTBA 3alpeuiaercsa: MOJb30BAThCA UUTIONOYHBIM YCTPOHCTBOM NOCIIE
UCTeYeHHA CpoKa rogHocTd cBupaeTenbcTBa Peructpa CCCP po momyyeHus
HOBOI'O CBHJETEIbCTBA; HOIYCKaTh K CAMOCTOATENbHBIM pafioTaM mo crmycky
M MONbeMy IUNIONOK IHI, He oONajialuMX HEOGXOMWMBIMH 3HAHHAMM H
MpaKTAYECKAMM HaBBIKAMM; CIYCKaThCcA B LUTIONKY MO LUTION-TAIAM HIH
OpYyIHM, He IIpeIHa3HAYeHHBIM IS ITHX Iielei KOHLAaM; pa3MeiiaTh B LUTIOMN-
Ke JIofied CBblille YCTaHOBIIEHHOM AJIA Hee HOPMbl; XOHMTh, CTOAThH B IIUTION-
Ke; AepXaThb PyKH Ha IJIaHLIMPE HPH Nogxode K GOpTy cydHa MM HpHYAly.
Jhopu, BBIKNIaABBalNMe HUXHHe OIOKH LUION-TAIEH, JIONXHBI CTOATH
JMIOM K COOTBETCTBYIOLIEMY INTeBHK NUIIONKH, a Tald OpaTh 3a LIEKH
TaK, yroObl Majbubl PyK He MOTJIM OBITh 3aTAHYTHI B LIKMBHI Gnoka. [lpu
3TOM 3alIpeIllaeTCA HAXOAMTLCA MEXIY INTeBHEM IWIIONKH M Tajblo, Mecra
YCTaHOBKHM CflacaTesIbHbIX YCTPOHCTB KOJIJIEKTHBHOI'O IOJIB30BAHHA H YYacT-
KH BO[bl B PaHOHAX CIyCKa [O/DKHBI OCBEIATHCHA CYyAOBBIMH CpeICTBAMH.
B npoxopax M Ha Tpanax cynos BogousmenieHneM 3000 T B GONbLIe TOJIKHBI
6bITh yicazaTeny HallpaBJICHHA BBIXNOJA K CHACATENIBHBIM CPEICTBAM,

§ 14. TIpomeicnoBsle ycrpolictsa

IIpoMeicioBOE yCTPOHCTBO — COBOKYNHOCTb KOHCTPYKIMit, TIPOMBICHO-
BbIX MEXaHH3MOB, PAaHIOyTa, TakKenaxa, MPHCNOCOGNEHMA M arperaros,
06ecrieyMBAIIIMX BBHIMONHEHHE BCEX ONepauuit npy paboTe ¢ OpyNAMH JIOBa.

136



Houuerit Tpan (puc. 2.13,a) mpepHasHaveH it 0010Ba JOHHBIX
pbi6 W HpeAcTaBsgeT cOGOH HECHMMETPHUYHBIH OTHOCHTEIIBHO FOPU3OHTANBHOR
MIOCKOCTH CeTHOH MEILIOK. Bepxmlg ero TONGBUHA GoJbUle HIDKHEA M
oGpa3yer Haj ycTbeM Tpajia CKBEp (CETHYIO KpeIllly), NpeNOTBPAILAIOLIMA
yxoji pbiGbl BBepX. YOaeHoM CTPONOM 33KPHIBAT BLIXOJ pbiGpl H3 KYyTKa
[IpH TIOJXOJie TPaila K CYIHY, 0e1eXHbIM CTPONOM PasIenstior GONbIIOR yroB
HAa YaCTH, 2aliTAHom (LUHYPOM C [JIarojib-rakoM) 32BA3BIBAIOT KYTOK TpAna,
a MpM BLUIMBKE YJIOBAa HAa CYMHO — pa3pA3bIBaloT. I'OpH3OHTANBHOE PacKpbl-
THE YCThA Tpana 00ecneWMBanT Tpanoguimu dockamu (OBANbHBIMH, NpA-
MOYTOJIBHBIMH, KpPBUIOBMAHBIMM M [Ip.), BKIIOYEHHbIMH MeXjy kabenem
¥ €2¢pOM TOJ HEKOTOPbIM YITIOM K HarpaBJIEHHMIO JIBUXKEHHA TPaJia, 3 BEpTH-
KaJIBHOE PpACKPBITHE — KYXTblaimMu (MyCTOTENIBIMH 1IACTMACCOBBIMH  IL3-
PaMK MM KOMCIPYKUMSMM JpYroii GOpMbI) H 2PYHIPONOM — CYAJIbHBIM
TPOCOM ¢ TPy3aMu, Pa3sMEIAEMBbIMKH COOTBETCTBEHHO H3 BepXHel W HIKHeH
nod6ope (CTanbHOM TPOCE, OKAWMIMONIEM CeTh B yCThe Tpaja). 3a CYeT
TAXENOrQ FPYHTPONA [TOHHBIA TPAN JIpM TPANEHUKM ABMKETCA IO JHY, Cleays
BceM ero HepoBHOCTsM. K UEHTpanbHOW YacTH TPYHTpONA KpeNAT KeapT-
pon — CTalibHOM TpPOC [ HOJATATMBAHMA, CNyCKa W TO[(heMa CPYHTpOIA.
Knsaueaku ¢ METAUIMYECKHMH 1IAPOBBIMH GOOUKYaMU, PACUPABIIAA KDPbUIbS
Tpajia, CMOCOGCTBYWT €r0 BePTHKAIbHOMY pacKpsiTHI. Kabein (cTanbHo#
tpoc muHoi 100--125 M) BKIIHOYAIOT MEXIY KIAYEBKAMH M TPAJIOBbIMH
Hockamu. Baepel (cTambHoit Tpoc) oBecneunBatoT GykcupoBky Tpana. [lepe-
XOJIHbIE KOHUBI TPAIOBBIX HOCOK 06eCrnevMBaoT BKIIOYEHHE H BBIKIIIOYEHHE
NOCTIE/IHMX IPY CyCKe M MofbeMe Tpana. A nojawd MUTaHUsA pa3MeLueH-
HBIM Ha Tpajie I1pubopam IIpoBOIAT INMeKTpoKabesb. PasHorny6uusbie (ena-
THYeCKMe) Tpajibl, KaK MpaBwio, OeckiiAyeBovHble. MX KOHCTPYKTHBHas
0cOBeHHOCTh — OTCYTCTBHE CKBepa M IpyHTpoIa.

YcrpoitcBa ia KopMoBero TpaneHHs. Onepauuu KOPMOBOTC TPalieHUst
BKJIIOYAIOT: MOATCTOBKY M cOpachbiBaHHe Tpajia B BOAY, TpaBlieHHe KaGesed,
BKJIIOYEHHE TPAJIOBBIX [0COK, TPABIIEHHE BAEPOB M MX CTONOpEHHUeE, BLIGOPKY
BaepoB MOCIe OKOHYAHHA OYKCHPOBKM Tpasia, MPUEM H OTKIIOYEHHE Tpasio-
BBIX JIOCOK, BBRIGOpKY Kabesieil, DogbeM M 8blausKy ya068a (0CBODONIeHHE
Tpana oT YJIOBa), OCMOTP Ipaia M ero peMOHT. CXeMbl [TPOMBICIIOBBIX YCI-
POMCTB OTAMYANTCA CMOCOGAMHM BBIIOJNIHEHHA Ofepauuii TpaJIeHHA, 2 KOMII-
JIEKTHOCTh 0GOPYNOBaHUA 3aBUCHT OT AJIMHBI IIPOMBICIIOBOM nanyGel (fIpo-
MBICSIOBOA TNOINAZIKK), BBICOTH! HAABOINHOTO Gopra M obecreunpaeT BTACHU-
BaHue (HOJbeM) BCero Tpana (puc. 2:13,6) wnuero yacTu (KpbulbeB, MoK GOP,
kytka). [Ipu nonHom BrarupaiuM (IObEME) Tpan pacTATMBAIOT Ha nanybe
(y cynoB mmuHon Gonee 5060 M), yactuuyHo (y cynos jmmnoi 30—60 M)
WM TONHOCTBIO (Y CYyHOB JUIMHON no 30-40 M) HaMaThIBAIOT Ha CETHOM
Gapaban. Ilpu vactyywom BTArMBaHMM (HOJbBEME) CpedHAs YacCTh Tpana
HOCTOAHHO OCT4€TCH B BOJE, @ KYTOK WM3IBJIEKAOT M3 BOIbI IS BBUIMBKH
peibe1. Kpynasre, Gonsluue 4 MHorMe cpefuue Jobbmamonwme cyma obopy-
[OBAHBI NPOMBICIGBHIM YCTPOUCTBOM, ODCCUEUMBAIOUWIMM NOHHOE BTATHBA-
HHE Tpajia o CJIMMmy .
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Puc. 2.13. KopMoBo# TpanoBsiit nos:

2 — TIpPHRIMIMANILHAA CXeM8 OOMHOTro Tpana; & — npoMbicnosaa cxema BMPT tuns ,ITpomereit”; I — raiitan; 2 — xyrok; J —
tonmeHaHT; 4 — OeNeXMbli CTPON ¢ THHeM; J — MeloK; 6 — yOaBHbIA CTPON C JMHEM; 7 — 3aN8BTHMBAIOIIAR 4acTh; & — ckmep; 9 —
xpbno; 10 — wuxnna nonbopa ¢ rpyurponom; Il — pepxHan nopbopa ¢ KyxTbiamu; ]2 — ronblie XOHUbI rpyHTpOna, nonbop U Tome-
Hanta; 13 — kpaptpon; 14 — xnsauenka ¢ GoGunuem; IS5 — xaGenv; 16 — Tpanonaa mocka; I7 — mepexonmublit KOHel TPanoOBOM OOCKH;
18 — naep; 19 — cnun; 20 - tpamen; 2] — ropusontansunil pon; 22 — tpamuessii danbuBopt; 23 ~ cTonop Tpanopoit mocku; 24 —
BaepHLI MomB ecHoM Brox; 25 — nopmecHoi kauudac-6nok; 26 ~ amexTpokabensHan nebenxa; 27 — NomBecHOM BIOK CTAKHOrO TPOCA;
28 — tpanuespit noptan; 29 ~ sopora cuuna; 30 ~ ropu3oHTANBMBII pont Ma mopore cnuna; 3] ~ paepman neBenxa; 32 — rpysosan
nebenxa ¢ Typaukoi; 33 — rpysosoft mxentens; 34 — Hanpasnsoumi poynbe; 35 — BEITAKHOM KoHel kaGenbHoit neGenxu; 36 — xabenn-
Haa meGenike; 37 — BBITAOXKHON iCOHell U BHIGHpaMMA CeTHON uacTH Tpana; 38 — rpy3osas nebeaka; 39 — BLITAXHON KOHE! THHEBO#H
neGenaxu; 40 — runenan neSenxa; 41, 43 — nopranm nopraneunix Mmaur; 42 — orpaxneude paboueit mnowmanxu; 44 — CTAXKHOR TpoOC



Trancean nebedka, obGeclieUMBAOIAA COYCK-MIO/beM TPalia M PAIjIHUHBIC
BCIIOMOIATellbHBIE M TPy30Bble OlEpauuu npu pabore ¢ HUM BBINONHACTCH
B BH[E OJHOTO 4rperara MM COCTOMT M3 HECKONBKUX ONEPAaUMOHHBIX Jie-
Beaok. JlebexH MOTYT UMETh MIEKTPUYSCKUM, FUIPABTMUECKHA GO Mexa-
HMYECKHH [IPABOJL OT IJIABHOI'O MIIM CIEHMANBHO YCTAHOBIIEHHOIO JIBMraTens
BHYTPeHHEIo cropaHusa. M3 arperarHeIX TpanoBbIX jleGefOK paclipocTpa-
HeHb! JieGe K H ¢ YeThIpsMA U Gonee OapabaHaMu, pACIONOKEHHBIMHU HA OIHOM
umu ppyx Banax. Ha CTP tuua ,, AnsrMeuct” nebefika MMeEET 10 ABa Bacp-
HBIX, BCHOMOLATENIBHBIX W KaGennHbix GapaGana. Cxema NPOMBICIOBOTO
YCTPOMCTBA ¢ padfie/ibHbIMK NeGeikaMy pa3paboTaHa COBETCKMMY MHKEHE -
my. [Ipn TaKoi cxeMe Y¢TaHaBNMBAKT ABe opHoOapaGanubie gaephble nebed-
Kku ¥ ase (npu paBote © ABYMS TpaiaMu — YeThipe) AByxGapaGanmbie Ka-
Geasro-abiTamnble nefeoku. bBapaGanpt nebenok oGOPYAYWT BaepOyKNaj-
UHKAMM, JIEHTOUHBIMM TOPMO3aMH, PpACTOPMAXMBAWIINMM YCTPOHCTBOM,
cpaGaTHIBAIOMMM [IPH OCTHXKEHNM YCUIIMA B Baecpe CBBIlIC YCTaHOBJIEHHOTO
(HanpuMep, Npu 3auene Tpana 3a rpyHT U T. 1.). HanGoneniee pacnpocrpa-
HeHWe TONYWAT BUHTOSOH KaHATOYK.Aa04UK — BPAMAIOLIMACA OT NpUMBOAA
IPy30BOro Baja jieGeaku BHHT ¢ KPyIHOH MpPaBO# M JIeBo# pe3bbOH, O KO-
TOPOMY IliepeMenaeTcss KapeTka ¢ ABYMSA BEPTUKAIIBHBIMM M OJHHM IOpM-
3OHTANBHMM poluKaMu. 3a ofuH oBopor Dapabana jiebegKU KapeTKa nepe-
MEIIaeTCA TI0 BUHTY Ha OIMH BHTOK KaHaTa, B IIPOBe/IEHHbIA MEXAY POJIHKaMH
KaHaT (Tpoc) POBHO YKJIA/IbIBAETCA Ha 6apaﬁaH nebenkn. Berpeuarorca
1 peevHbic KaHaTOYKJIaZuHK H.

Ha kpynHsIX # MHOIKMX BosbIIMX TpayriepaX yCTaHABIHBAKT BCHOMOTa-
TeNlbHbIE [Py30Bble M THHeBble ofHoGapaGaHHbie (MHOrHa @e3 Typayek)
nebegku. [uneavie acbedxu NCHONB3YIOT NPy MO bEME Ha Majtydy TpajioBOro
mMelIka ¢ ynoBoM. Hexoroppie cyfa oGopynyioT cerusim Gapabanom — ragpo-
NPHBOMHBIM O/JHOBAJIBHBIM MEXaHM3MOM, BBINOJIHAIIINM (BYyHKIIMH BBITAX-
HoM nebegxu. bapaGaH — IMagkuid IMJIHHAD, pasfeNieHHsIH pebopmaMu
Ha TpH CeKUHU: JJBe KpaiHHe Npe[AHA3HAYeHB! [UIA HAMOTKH BBITAXHBIX,
[epeXONHbIX KOHUOB H Kkabelled, a neHTpanbHas — JUIA HAMOTKH CETHOH
vacTu Tpana. Ifonoxerue BHYTpeHHUX peGOpPIl PeryHpyeTCH HX CMELICHUEM.
TCM 1una ,OpneHok” 0GopynoBaH pfecaTuGapabGaHHOH BCIIOMOTaTeNbHOM
neBemicoit ¢ ABYMA IPUBOAHBIMHU MK TPOJIBUTATEIAMMA, KAXK/IBIH H3 KOTOPBIX
obecriewnBaeT paboty naTy 6apabanos. bapabaHbl pacitoJIOKeHDI B IBe NHHAH.
Ha nuHuM ¢ KOpMOBOH CTOPOHBI MMEIOTCA YeThipe KaBe/bHBIX Gapafiaﬂa,
H3 KOTODBIX [{BA LEHTPAIIBHBIX MOTYT COCOMHATRCA JUIA BBIOOPKH CETHOH
YacTH TPajia K COCTABJIAIOT B 1IEJIOM CeTHOH Bapadan, a BOKOBBIE CHABXKeHBI
KaHaToyKnapuikamH. Bropasa nuHuA cHaGXeHa LIeCThi0 BCOMOTATEeIIbHBIMH
OapaBanamu, M3 KOTOPBIX [BA LECHTPASNbHBIX — BHITAXHBIE {(TuHenple) A
HOAbEMA YIIOBY HAa CY[HO, JIBa CPeIHHX — JUIA BBITMBKM YNOBA, [IBA Kpaii-
HHX — [UIA OJCYWKHK Tpana, CIyCK M UOAbeM 31eKTpoKaBess, IMTatomero
paciiojiokeHlple Ha Tpaje fpPHGOPBI, -BBIMOIHAKT 3JIEK TPOHPUBOLHbIE
JInexTpokabenbhbic aebedxku. Pabora snex TpokabenbHOd M TPanoBoi (Baep-
HOH) jleBe/l0K CHHXPOHH3HPOBaHA.

Yupapjienue JsieGekaMH COBPCMCHHBIX CY/IOB OCYLIECTBIAKT W3 Ipo-
MbICJIOBOH pyOKH.
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B pajioHe CONMpsXeMMA CAHHA C MPOMBICIOBOH NanyGod yCTAHABNMBAIOT
 TOPM3OHTAJIBHEIA DON [JIA YMEHBUIEHHS M3HOCAa Tpana M nany6sel, a mua
3aBefleHUs CTPONOB llepeXBaTa ¥ NMOATATHBAZHMA Tpajna no panybe B many6e
[eNaioT NONepevHylo CIIMIOBYI0 KaHAaBKY MO, POJIOM HIIH B HOC OT HeEro.
Y BepxHero AOpOra CIIHNA YCTaHABIMBAWT 80POTI caung, obecnevMpaiomHe
GezonacHoCTs NIOPEH M NIpeAOTBpalalomme Haberanme KpyTOH BOJIHBI HA
nany6y. CospemeHHble cyma o06OpydyloT HBYXCTBODYATHIMM BOPOTAMH
€ THAPABIIMIECKHM 332K PhITHEM.

Hanpapnsounye pONMKH Ui MPOBOAKH B2ePOB H TPOCOB — 3TO LIKHBBI
€ BePTHKANBHOM OChI0 BpallleHHMA, YK pelUIeHHbIe Ha PyHIAMEHTaX HIIH KPOH-
urTeiHax, a MofaBecHsle (BaepHbIE) POJIMKM — HIKHBBI, MOJBEUICHHblE Ha
Kauawwuxca noprasax (LyTax), TDAHYegblX NOPraadx, Tpasoavix Oy2ax
n apyrux KoHcTpykumsax. Kauudac-Ginokx mra cTarusaHus Tpaja B BOAY
KDEeHOAT B CpelHEH YACTH TPaHUEBOTO MOPTANa, EPeXOJHOI'0 MOCTHKA, Ha Cile-
UHAJIBHOM BBICTpeNle WJIH cTpene. Brnoku mrs nogbemMa M NOATATHBAHHA
Tpana, BHUTMBKH yJIOB3, MPOBOJKH BBITAKHEIX KOHUOB M T. Il. KpeUAT Ha
CTAUMOHAPHBIX NMOPTANBHBIX MauraxX, KaYALIMXCA MOpranax (myrax), 'l‘pa-
NOBAHIX [yTaX, TPAHUEBHIX NMOPTANaX, BBICTPENaxX H T. . XapaKTe pHOJ YepToi
KDymHBIX AO6GBIBaIOMMX CYNOB KOPMOBOTO TpajieHHS SBJIACTCA HalHuMe
Ha pabodeil Iwiomagke ABYX MOPTAJbHBIX MAYT, NEPeHIOI0 H3 KOTOPBIX
HCIIONB3YIOT IS MONTATHBAHMA Tpana 1o nanyGe, a 3agH00 (KOPMOBYI0) —
[IA NOTbeMa KYTKA M BBUIMBKH ynoBa (cM. puc. 1.2). JIns MHOTHX OG-
BAIOIKX CYOB XAPAKTEPHO HANIMUME KOPMOBOH NMODPTAJIBHOH MAYTBI B COYe-
TaHMH C HM3KHM TPaHLEBbIM HOpTanioM (cM. puc. 1.1 u 1.6). B HexoTopHIX
CHywasiX BMECTO TPaHUEeBOTO MOpPTaja IIPHMEHMIOT OBa I-0Gpa3HBIX KPOH-
ITeAHa, ob6pasywmMx BMeCTe kak Owl mopran, HO Ge3 cpefHedl 9acTH Tpa-
Bepchi (cM. puc. 1.5). Ha Manbix Tpaysepax ¢ GeCCNMIOBBIM IIPOMBICIIOBBIM
YCTPOHCTBOM YyCT2HaBJIHBAIOT KOPMOBbIE KaualoUIMeCA MNOPTAibl ([AYTH)
¢ aMIUIHTY/I0#t Kavarus 10 90 ° . BepTHKabHbIil ObeM Tparia OCyIIeCTBIIAIOT
C NOMOMBK IIKEHTerNleH, NMPOBENEHHLIX Yepe3 IMO/BElICHHbIE IPy30BbIe
GutokH noprana (HyrH), a TOPH30HTANBHOE Ii€ peMelleHHe K MECTY BHUIMBKH
y70Ba — 3aBaNMBaHHEM MOpTaia (B HOC — KOPMY) C NOMOLUBIO T'MIPOTIPH-
pofa. Ha MHoOrMX cymax BepTHKaNbHEIA TOMBEM YJIOBa IUIA M€ peMelEHHA
K MeECTY BBUIMBKH HPOH3BOIAT I'Dy30BbIMH cTpesiamy. Ha Manbix Tpaymepax
HCHONB3YIOT TpaloBble OYTH — apKH M3 KOpoGYATOro MM HBYTaBPOBOrO
npoduns, 3aKpemicHHble HA nany6ubIx ¢yHmameHrtax. Ha myrax mopmserm-
BT GIIOKH AIIA [IPOBOMKH BAEpOB, 3 Y OCHOBAHMS YCT4HABIIMBAIOT KOpeEH-
Hble ponuKkH. Pasmemaior ayrn noGopTHO B KOPMOBOIi YACTH MPOMBICIIOBO#H
nany6u nnH y tpaHueBoro ¢aypmbopra. [is yBenuyeHHA pa3oBOrO mepe-
MEUICHHs1 Tpajla IpH €ro CHycKe MNPHMEHAIOT BBICTPENLI B BUAE JIETKOH
CTPeNbl HITH IIOCKOR OPMBI CO CYCKOBBIM KaHHGac-6110K0M, 3aBasieHHbIe
B OOXO/THOM MOJIOXKEHHH K TPaHLEBOMY MOPTAIy.

Cramnoli Tpoc — CTaNbHOH TPOC C INIArONB-TAKOM Ha XONOBOM KOHUE
H OBYyMSA JIMHAMM-IPOBOJHHKAMH, ONMH H3 KOTOPBIX lpeAHa3HaudeH mif
OTCOECJMHEHHA INarojib-raka OT TPana NpH ero NpUGNHXeHHH K CIYCKOBOMY
Kammdac-6roKy, a Apyroi — IIA MOATATHBAHMA raka K MECTy NOBTOPHOIO -
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Puc. 2.14, MpusuknuansHas cxema Goproporo tpaneHus CPTP ,,Iluonep™:

1 — cromop-6nox; 2 — xopMOBaA TpamoBas nyra; J, 4 — MOABEeCHOR W KOpeH-

HOM pONMKHM TpajioBO# AyrdM; 35 — OoTBOHAmME ponukmu; 6 — Tpanopasa nebenxa;

7 — xpaprpommas TymGa ¢ ponuMkoM; &8 — poynbc Ha dansuwiGopre; 9 — Baepsi;

10 — uentpansunie pomuxu; Il — Goptomoit ponux; 12 — HocoBas TpaoBaf Ay-
ra; 13 — xun meccenxepa

KpensieHus 3a Tpaj. BolTaxHoil KOHey — CTabHON TPOC ¢ TAKOM IS BBITA-
TMBaHUA, TEpeXBaTd W THONTATHBAHMA Tpala H KYTKa [OCE CIONOPEHHA
BBIGPAHHBIX KIIs4eBOK. IIpHMEHAIOT aHaJIOTUYHBIE [ONOIHHTENbHBIE BBITSXK-
Hble KOHIBL [T003emHblli TPOC — LIKEHTENb MOPTAJIOB, HCTIONb3YEMBll COB-
MECTHO C JIOTIONTHUTENIBHBIMM BBITSKHBIMM KOHIAMH WIH TATAMH (THHAMH)
A oOneryeHuss NOATATHBAHMA IPUNIOFHATOTO YJIOBA K MECTY BBUIHBKH.
Cronopb! TpanoBbiX JocoK (OGBIWHO lieNHble) TNpeHa3HaYeHbl A Kpene-
HHA JOCOK K KOpIycy cynHa. B nocnenee BpeMs IIpHMeHIOT MpHCIIocoOe-
HUA 711 MEX2HM3H pOBaHHOTO IIPHEMA H OTJAYH TPAIOBBIX TOCOK. )

Ycrpoitcsa mna GoproBoro Tpasienna. Onepaunu 6opTOBOrO M KOPMO-
BOTQ TpaJeHWsA aHAIOTH4HBL. Y TpayiepoB GOproBoro TpaneHus wiH o6a
6opTa pabouMe M C HHX OCYLIECTBIIAIOT HOMEpeMEHHBIH JTOB ABYMA TpajlaMH,
unu opguH Gopr paGoumi. Muorue CPTM tnma ,Homunck”, MPTP tuma
»Kapenua” u gpyrue cyna, nepeoGopynoBaHHble LIS TOBa KPeBETKH, MOTYT
paboTaTh OHOBPEeMEHHO ABYMSA M JaXke YeThIpbMA ManbiMK Tpanamu. Jna
3TOH LENM Ha HMX YCTAHOBJIEHBI IOBOPOTHBIE T @ H T O H bl — BBICTPENBI LA
CTOIIOPEHHUSA BaepoOB Tpaa.

OCHOBHBIMM 3JIEMEHTAMH HPOMBICIIOBOTO YCTpOMCTBAa Ui GOPTOBOTO
TpajieHUA ABJIAIOTCA TpanoBasd nebelka, TpanoBble OyTH (MM KPOHIUTEHHBI
H T. N.), UEHTpa/IbHbIe U BOPTOBbIE POYJIbChI, KMIbI MECCEHXepa, PONIHKH Ha
HapcTpoiike (pybke), cronop-6nok. KpoMe Toro, HCHONMB3YIOT CreHHaIbHbIE
TPY30BbIE CPENICTBA ([IXKMIIBCOHBI, ,,CYLIMIKH"’, CTpensl) K Tpockl (puc. 2.14).

Tpanossle neGenick Tpayne poB GOPTOBOTO TpasieHHA, 32 PEAKHUM HCKITIO-
YeHHEM, HEpasfesIbHble, C NBYMdA BaepHbIMM GapaGaHaMu, OTHOM WIM ABYMSA
napamu Typavex. bapaGausl, cBOBOIHO HacaxeHHbIe HA TPY30BOH Ball, HMEKIT
CaMOCTOATENBHbIE MY(TbI BKIIIOYEHHS, JIEHTOUHbIE TOPMO3bI M BaepOyKIIaj-
unk. Typauky McCHonb3ywT IJIsi BCOOMOTATeNbHBIX omepauuii. UHorna opmny
napy TypaueK 3aMeHAIOT napoi HeGONbIIMX rpy30BbIx GapaGaHoB.

Meccennep — cTanbHON TPOC C TaKOM Ha XOJOBOM KOHIE, MpefHAa3Ha-
YEHHBIH I MONTATHBAHHA BaepoB K GOPTY CyhaHa M 3aBOJIKH HX B CTONOP-
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Gnok. Kun meccenxepa —Ba BEPTHKANBHBIX M OJIMH TOPH3OHTAJIBHBINA
POYIbCHI, yCTaHaBIMBaeMble Ha ¢aibmiGopTe B paHoHe KpeMIeHUA K Cy[NHY
Baepos. Cronop-6a0x yfepxuBaeT oba Baepa B OfHOH Touke. [lpumeHsior
HOJIyaBTOMATHYECKHE CTOMOP-OJIOKM pa3NuuyHBIX KOHCTPYKUHMHA. MecceHxe-
POM 3aBOIAT 006a Baepa B 3eB cTOMOp-Grnoka. Iloa NaBrmeHHeM BaepoB CTONO-
PALUHKE 32MENIKH M FdKH OT)KKHMAIOTC1, 4 ITOCTIe IpOXoa Ba€poB MG, ACHCTBHEM
NPYyXMH BO3BPALUAIOTCA B NEPBOHAYAIbHOE NONOXEHUEe H 33K PhIBAIOT BBIXO.
3ameNIK¥ ¥ TaKH OTXKHMAIOT PYKOATKOH ¥ 0CBOGOXKIIAIT Baepa.

Jlxunscon — CTanbHONM TPOC € TPY30BBIM TaKOM, [POBOMMMBIH Uepe3
NOOBEIIEHHBIE K MauTe Ipy30Bble GIIOKH. ,,Cyiuuaxa’ — OIOK, OB ELICHHBIH
B II Hap manyGo¥ 3a TpeyroJibHOe 3BEHO, PACTAHYTOE MeXTy MauToH W Hafl-
CTpOMKON (pyOKoO#l) pACTAXKAMHM M3 CTaIbHOTO Tpoca. Ilpe/Ha3HaueHa
OHa I MOABEMA U3 BOJBl U 3aBAaJIMBAHUA Ha manyO0y CeTed Meuika Tpaja
(A moACyuIKM) .

BoumMBKY ynOBa OCYLIECTBIIAKT B Clefyloliel NOCIEAOBATENbHOCTH.
Hocne noprArusanusa tpana K 60pTy BHIGMPAIOT yOABHBIA CTPOI, HOAHUMAIOT
MenIoK, HabuBasA ppIGO# KYTOK M, 3aXBaTHUB JKUJILCOHOM JIeNIEXHBIA CTpOII,
MONHHMAIT KYTOK HAa MNany0y, OQHOBPEMEHHO MPUIYCTHB ,,CYLIMIKON”
Memok. Ilpu 3T0M yacTh prIGBI, He MOMECTUBNIAACA B KYTKe, OCTaeTCA
MeXHOy AeleXXHBIM M yHAaBHbIM crpomamu. KyTok ocBoGoXmaioT oT pbiOBI,
TalTAH 3aTATHBAIOT, ONMYCKAKT KYTOK B BOAY, M NOJHMMAIOT MEIIOK 3a yNaB-
Hbi crpon. Hocne HanmonmHeHHUA KyTKa peIBOH MOBTOPSAIOT Te Xe OIle paiuy.

YcrpolictBa s KoleJIbKOBOro JoBa. Kouieabkoablii Hegod COCTOMT
M3 CEeTHOM YacTH, HaCaXKEHHOH HAa BEPXHIOW, HIXKHIOW M GOKOBYK NOAGOpEHI
(KanpoHOBBI KaHAT). YIIOB KOHIEHTPUPYETCA B CIMBHOW YaCTH, PACIOIIO-
KEHHOH B IIEHTpe HEBOJA Y ABYKPBUIBIX HEBOJAOB MIH ¢ KpPag — Yy .OOHO-
KpoUIbiX. HauBosiblee MpoMBICTIOBOE 3HAUCHHE MMEIOT OJIHOK PhUTbie HEBOMBI,
MCTIONIb3yeMBi€ 1A JIOBA C OOHOTO cyAHa (puc. 2.15). JinnHa HeBORA MOXET
noxopHTh o 2000 M, BwicoTa — a0 250 M. BepxHas nopbopa OCHauleHa
KYXTbUIAIMH, HMKHAS — IPY3UIIAMH U CTSXXHBIMH KONBIAaMH (B TOCIedHee
BpeMA OpOH3OBBIMM pa3beMHBIMH) Ha y3/eukaX. Uepe3d CTSKHBIE KOJbla
NpOMyCKAoT CTAXHOH cTanpHOM Tpoc~K 6Gokopol momGope Ha MOBOAKAX
MIIM MaJIbIX y3[eYKaxX KpelAT Mailble KONbla I GOKOBOTO CTSIXKHOIO
Tpoca. [lpu 3aMere HeBOa NEPBBIM BHLIMETBIBAIOT MATHOL Ype3 (CTalbHOM
TPOC), MOCNEOHMM — BexHoll ype3. K matHOMY ypedy KpelsT IUIaByuuit
' AKOpb, CBeTAUMICA Oy, npogodnux (CTajbHOH TpOoC, obecHeYnBaIGLUHI
CBA3b MATHOTO KpbIla HEBOHA C CYIHOM IIpU 3aMeTe) H Uepe3s MepeXOJHOM
KoHell — craxholl Tpoc, Kocak ppIGbl OKPYXalT HEBOJAOM, CTAXHOM TPOC
CTATMBAIOT H 3aMbIKAIOT HU3 HEBOAA, 0OPasys KOIleNlb, B KOTOPOM YIEPXKH-
BaeTCA pbiba 10 NMOJMHON BHUIMBKH Ha CYQHO. ‘

O1penbHble OlepauMH I0BA MOTYT BBITIOHATHCA MO-Pa3HOMY, YTO BHOCUT
H3MEHEHHsA B MPOMBICIOBBIE YCTPOWCTBA CyHOB. 3aMeT HeBOAAa BO BCeX
cnyyasax Haubonee ymoGeH ¢ KOPMBI, a WA BBITOJIHEHUS JPYTUX Olle paLui
MOXHO BBIIEJIMTE TPY OCHOBHBIE CXeMBI, 0GeCIeunBaoLIMe : KOLIEIbKOBaHHE,
BBIOODKY HEBOJ2 M BBUIMBKY YJIOBa ¢ BOpTa; KOUIENIbKOBAaHUE, BBIOOPKY
HEBOJA M BBUIMBKY YJIOBA C KOPMBI; KOIlEIbKOBaHKe ¢ GopTa, BHIGOpPKY
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Puc. 2.15. [IpHHUMIHANBEHAA CXeMa OHOKPbUIOBOTO KOUIEIBKOBOTO HEBOMIA:

1 - nposopnuk; 2 — ceerawmitca 6Gyit; 3 — nnasyuuit skopp; 4 — cMBHan
uacTh HeBOOA; J — MOMNEBOK; 6 — BepxHsa mogGopa; / — KpbUIo HeBopa; & —
KocbiHKa; 9 — y3meuxa GexHoro ypesa; [0 — Gexnoit ypes; 11 — HuxHAs noa-
Gopa; 12 — craxHoe Konbuo ¢ y3pmeukoi; I3 — rpysmna; I4 — craxuOR Tpoc;
15 — 6oxoBas mon6opa ¢ y3OEYKAMH, CTSXKHBIMH KOIbLAMH M GOKOBBIM CTAYKHBIM

Tpocom; J6 — mATHOM ype3

HeBOa C HOCa, BRUIMBKY ynoBa c Gopra. Ilpu paBore mo BTOpOH cxeMe
CYIOHO PaciioNaralT KOPMo#H K HEeHTpYy oGMeTaHHOTO NpOCTPAHCTBA M C KOP-
MBI OCYILECTBJIAKT BCe AajibHeiiure paBotel. [lepBas cxema B 0TeUeCTBEHHOH
MpaKTHKe ABJISICTCS OCHOBHOH.

HNpoMeicnoseiec 1eGeAKH MCHONB3YIOT A PaGOTBI CO CTAXKHBIM TPOCOM
H TNPOBOTHMKOM, IS NOABEMa KoJlell, MOACYIIKH HeBOJA, BUIMBKH YIIOSa
M [IpYTHX BCIIOMOTaTeNbHBIX onepammii. Ha cymax, obecneunBarouimx HeCKOb-
ko BuuoB jgoBa (CTP, TCM u np.), ycTaHaBIMBalT MHOTOOIEPALMOHHbIE
TpanoBble nebGeaxu. Insa mepeMotku c¢ Gapabana neGenkH CTAXKHOIO Tpoca
nepell 3aMETOM HeBOJa, I OBCITY XMBAaHHA NPOBOIJHUKA LIHPOKO IMPUMEHSA-
T pyuHble W npuBofHele BeiolikH. Ha CCT u mpyrux cygax ycTraHaBIMBawOT
CeHiHepHbIe 3JIeKTpoTHApaBnHieckue nebenku. Kpome TOrO, McHonesyior
LIMWTY, Gpalmuny, FPy30Bbie U BaepHbie-neGeKH.

Honpecuvie HesodosbibOpouUnble Mawunbi (HBM) — nopselnBaeMbie
- CHJIOBBIE GIIOKH C 3N1EKTPHYECKHM HUIIH NIEKTPOTHIPABIHIECKHM IPHBOLOM,
coBMeuamoie GyHKINHA BBIGOPKH U YKNagKu HeBoja (pHc. 2.16,4). Heso-
NOBBIGOPOYHBIE KOMIIIEKCHI COCTOAT M3 ABYX moasecHsix HBM winm nany6-
HOM HeBOJOBBLIGOPOUHOH M MOBECHOM yknamouHoit maumH. Ha CTP tuma
»ANbIMHKCT” ycTaHoBNeHa HBM  tuma ,,Tpumiekc”, cocrosinas u3 Tpex
UWIHHAPHYECKHX 0apabaHoOB C THAPAaBIIMYECKHM HPUBOAOM, KOHCOJIBHO
3aKpelUIeHHBIX B OfIHOHM IUTockocTH. HeBon cdhopmmpoBaHHoi neHront (a He
KTYTOM) IPOXOOMT Haj MEPBBIM, 3aT€M MOJ, BTOPBIM, H [IaJlee HAfl TPETbHM
GapabanoM. Komnaexc ,,Pon’”’, npegHa3sHaueHHBIH IJIA NOACYLIKH HeBOMA
(KOHUEeHTpaunn yI0Ba B CIIMBHOM 4aCTH [IpH BLIGOpPKE HEBOAA), NpPefCTaB-
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Puc. 2.16. IneMeHTHI TPOMBICTIOBOTO YCTpolicTBa WIS KOUIEIbKOBOTO J10Ba:

@ — CHNIOBOR GNIOK C IEKTPONPHBONOM; O — xryTodopMHMpOBATENb; 6 — Mab-
rorep; & — kannep; I — mexa; 2 — npusox; 3 — nmrok; 4 — TpsBepca; J — 3axuan-
Hoit mamen; O — GapaGan; 7 — pebpo; 8 — penykTop; 9 — ropHM3OHTANBHBIA PONMIC;
10 — Bepmukanpupiit pornk; 11 — cranoe konbuo; [2 — crakHoRt womenm; I3 —
ceTHoe TMonoTHo; I4 — mpucnoco6neHne MIA OTHAYM M 3aTATMBAHMA CTAXHOTO KOJBLA;

15 — o6pyy; 16 — uikeHTens rpy30B0it cTpennr

nseT coBoi HECKONBKO PONOB AMameTpoM A0 220 MM ¢ pe3MHOBBIM IO-
KpbITHEM, OBODYIOBAHHBIX MNPHKUMHBIMH pPOJNAMHM MEHBLIETO JMaMerpa.
Takue ponbl ¢ THHPABIHYECKHMM IIPHBOIOM 00eCIEUMBAIOT CKOPOCTh TOH-
cymk# Hepoma 0,2 M/c M Haje)KHOe yOepkaHMe CITMBHOM uacTH y Gopra.
XKeyroopmuposareav ocyulectsisier ¢bopMHpoBaHHE B XKTYT H cBoGon-
HyI0 IIPOBOJIKY HeBOa Npu BhIGOpKe. B xauectse ¢popmupoBatens mpuMe-
HAIT IyTH TpyGYaTOro ceueHMsA, 3aKpellieHHBle Ha danbmbopre, cBOGOIHO
BpAlLAILMeECcH IOfBeLMBaeMbte 6apabannt, manbrorep (puc. 2.16,6, ).
CunoBble 6710KH HMOABEIIMBAOT Ha CTpellaX, KpaH-0ankax, Gankax-MaHumy-
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nsropax, KpoHiuteitHax. Kpan-6anku 1 6anku-MaHUITYJATOPEI MOXHO BbIBA-
7KBaTh, pPa3BOpaYMBaTh B TOPU3OHTAJIBHOM INIOCKOCTH, WX HOKH MOXHO
[OHAMATh M ONYCKaTb. BbICTpesbl C NMOXBEIUEHHbIMA KaHHpac-6rokaMH
IS IPOBOJKH CTAXKHOLO TPOCA IIpH KOLIEJIbKOBAHAM OBECTIEYHBAIOT BBIHOC
KaHH}ac-67T0KOB B HOCOBOW YacTH Cy[Ha 3a Tipenenbl panbiiGopra Ha pac-
crosnme 70 1 M. BbICTpesibl MOTYT MMeTh pasiuuHyio GOpMy, GbITh ChbeMHBI-
M, HOBOPOTHbIMU. Ha cOBpeMeHHbIX Cy/laX yCTAHABIMBAIT IH/IPAB/IMYECKHE
HoT-Banakxu, COCTOALIME M3 BBICTpeSia C THAPOIMWIMHADPOM, Ppa3ABHXHOTO
6II0Ka ¢ TMOPOLHIHHAPOM, [yNbTa u GiloKa yrpaBneHus. [IynbT ynpasieHus
obecrieyBaeT [OMCTAHUHOHHbIE OIYCKaHHe-NIOAbEM BBICTpPENla, OTKPBITHE
6rioka 1 oTHady craxHoro tpoca. IlIpemycMoTpeH aBapuiHbiid BADHAHT YIIpaB-
IIeHHsL C TIOMOLIbI0 TPOCa, 3aBe[EHHOr0 Ha Typauky Gpawumuis. Yerpoicreo
,,COpoc”’, TpenHasHaYeHHOe IJIA [HACTAHHHOHHOM OTHAUM CJIMBHOM YacTH
HeBO/a NpH 3aMeTe, COCTOMT M3 aBTOMATHYECKOIO IdKa, 3aKPeIlIEHHOTO
Ha KpaH-6anKe MJIM JpPyroM IITaTHOM MeCTe B KOPMOBOM YaCTH CyfiHa,
610Ka CHFHANM3alMd M MyJIbTa YNpaBJIEHHA, PAacIONIONEHHOTO B DYJeBOM
pybke. IIpu nmomaye NHTaHHA Ha rak NMOCIEOHHHA pacKpBIBAETCA M CIHBHAA
YACTh HEBOJA MJIM IUTaBYYMH AKODPb MafaT B BOAY, yBIleKas 3a coBoi Bech
HEBOM. BuicTpen pjs KpenjeHHs CIIMBHOM YacTH HEBOMAA NPH BBUIMBKE YJIO-
Ba — JlerkaA crpesia HeGONbINOH [UIHHBI, CHaGXEHHasl KPHUKaMH [UIs MOA-
BelMBaHuA 6OKOBOM MOAGOPHI CIIMBHOM YacTH 3a konbla. OH MOXeT MOf-
HMMATbCA M OIlyCKAaThCSA TONEHAHT-TaNbi0, pa3BOPAUMBATLCA B IO PH3OHTAJILHOH
IUIOCKOCTH M (UKCHPOBaThcA B pabouyeM TOJIOKEHMH OTTXKaMH. Pykosr-
KOH BBICTPEST MOXHO INOBEPHYTh BOKPYTI ero IpoAo7ibHOH OCH H BBICTpPO
OTHATh CNMBHYIO YaCTh. B MONIOXEHHHU NO-MOXOHOMY €ro 3aBalMBalOT BAOJb
Gopra cynmHa. MeTtarMyeckue JIOTKH H NMOBOPOTHble KPOHIITEHHBI (BBICTpE-
NIbI) TPUMEHST IS YKJIAAKH M BBIMETKH CTSXKHBIX KOJew NpH 3aMere
HeBOJa. Kannep npenHa3sHaueH OA BRUIMBKH pbibbl H3 NOACYLIEHHOIO HEBO-
aa. Yro6er kannep mydilie 3a4eprbIBasl phiby, K OMHOMY Kpar o6pyya K persaT
rpys (puc. 2.16,2).

Povr6onacoce! pjis BBUIMBKHU pbibbl MOTYT GBITh C 37ieK TPHUYECKHM, THAPaB-
IIMYECKUM HITH ¢ MEXaHWUeCKHUM (OT ITIABHOIO WM CNEHMANBHOTO ABUraTeNst
BHYTpeHHeTro CTOpaHHA) NpPUBOAOM. B KOMIUIEKT BXOOAT BCACHIBAIOIHMA
M HanopHBIH pe3sHMHOTKAaHeBble apMHPOBaHHBIE IIPOBOJIOKOM IUIAHTHM C 3a-
GOPTHBIM MaTpyGKOM H HeBO3BPATHBIM KIIAIaHOM, BOJOOTHEIIHTEND U IIYCKO-
perynupyowas annapatypa. Haxogsat npuMeHeHHe nOrpyskHble phIGOHACOCHI.

Ha puc. 2.17 upepcrasnena cxema BbiGopku Hesoma CPTM. Heson
BBIOKpAIOT, NOKa HHMXXKHAS MopGOpa He HATAHETCA BOonb OopTa, mocie uero
¢€ 33aBANMBAIT Yepe3 IUIAHIIMDPL M 32KPEIUIAIOT ¢ TNOMOLIbIO TPUBA30K Ha
TPOCEe MIH MopyyHAX. Bepxusasa nogGopa crenHansHO 3aBeleHHBIM KOHIOM
NOAMepXKHBACTCA B IOTHATOM mojoxeHuu. Kamepom uim peiGoHacocoM
NPOU3BOAAT BbUIMBKY YJIOB4&.

YcrpoiictBa mnsi npudiTepHOro, KpIOUKOBOFO M HEKOTOPLIX NPYIdX.
BHOOB Jyi0Ba. JIpucbTepHblit /10B NpHMEHAOT NPH 0610Be phiObi HeBOIBIIMX
KOHUEHTpauHid. CoXUBILAACSA B OTeYeCTBEHHOIM NpaK THKE CXeMa: I POMBICTIO-
BOTO YCTPOMCTBA NpeAyCMAaTpuBaeT BBIMETKY APHPTIEPHOTO MOpsAOKa C Je-
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Boro GopTa, a BhIGOPKY — ¢ ITPaBOrO, YTO TO3BOJIAET MCIONbB3OBATh CYIHO
H ISl TPAJoOBOTO JIOBA. :

Ilpocroii opugreprblii nopadox (¢ HHXKHHM WIM BePXHHM Ppaclolloxke-
HHEM BOXaKa) M KOMOUHUpOGaHHbL (CTyTeHYAaThiA) — psif, NOCIEHOBATEb-
HO COeIMHEeHHbIX [pHbTepHbIX Cetedl. JpugrepHas cerb — NPAMOYIeIjIbHOE
ceTHOe NOJIOTHO MiMHOH 30—35 M, BhicoTOH 6—15 M, NocaxeHHoe HAa MOJ-
Goprl (pacTUTenbHBIA KaHaT) . BepxHas non6opa ocHaileHa MEHOUTaCTOBLIMH
NOIIABKAMM, HWXKHAA (IIPH HAIMYMH BePXHEro BOXaKa) — 3arpyswoi (rpy-
“unmamu). Topsaaku ¢ HWKHAM pacnonoxeHneM Boxaka (6Ge3 rpyswia)
HaxofAT Gornee HmMpokoe npuMeHenne (puc. 2.18). InuHa nopAmgka HOCTH-
raet 5—7 kM. CynHo pOpefidpyeT € MOPAAKOM MpH 33K pelUIeHHOM B HOCOBOH
yacTH Najty6bl Boxkake. ABTOMAT CTOSHOYHOIO BOXAaKa, BCTPOCHHBIH B gpud-
TEPHBIA LIITHIIb WIH YCTaHOBJIEHHBIH Ha Nany0be, CTpaBIMBAaeT BOXAK B Clydae
BO3HHKHOBCHHSL B HEM YCWIHS, [peBBILIAIOIIErO YCTaHOBIeHHoe. Cxema
MeXaHH3auMy BBIGOPKH NOPSIKa TpeficTaBIIeHa Ha pHc. 2.19,a.

B nmpombiciioBo# ImpakTHKe [IPHMEHSIOT TPH BHAA KPIOUKOBBIX OPyOHH
JIOBA: YMIOUKH, TPOJUIbI H APYCH. Tpoaabl COCTOAT U3 NOBOJALOB ¢ HAXKHUBJIIEH-
HbIMH HaXMBKOH KpIOYKaMH, OYKCHPYyeMBIX 3a Cy[HOM Ha CIeLManbHBIX
BoicTpenax. OCHOBHOH BH[, KPIOYKOBOIO OPYAMA JIOBAa — APYCHBIA NOPAAOK
AMHOR 10 150 KM, KOTOPbI MOXET ObITh LpeiiyIOIMM H CTALHOHAPHBIM.
Hopsagox cocrout M3 xop3un mimHOH g0 300 M, 06pa3oBaHHBIX ILECTHIO
cexuuamu. peidyrounin ApycHbIH NOpANOK — Apeidylomias CHACTh VI
obnoBa ppIGpl Ha ri1yOuHax Jo 300 M OT mMoBepXHOCTH BombL. Ce K I H A

Puc. 2.17. BuiGopka Hesona Ha CPTM:

1 — motopHbiit 6o1; 2 — Kpau-6ankKa IS NMOABEIUMBAHUN Karlepa; 3 —
6N0KM M PONHKH 1A NMPOBOAKH TPOcoB; 4 — CTHAXHOI Tpoc; J — BBHICTpeN
¢ xanudac-6okaMu U181 NPOBOOKH CTHAXKHOTO Tpoca; O — HoCOBas mpo-
MbICTIOBas fuUloiaaka; / — TpaloBo-ceiiHepnas nebemka; & — kpemwrexme
CTMBHOM 4acTH HeBONa; 9 — CTAKHDBIE KONBUA C y3HeYKaMK HMKHel noaGopl;
10 — vuxunan nonBopa ¢ ysmeukamm; I/ — tpoc (wranra) nns nepenaun
KOJsel, ¢ y3OedKaMH M HHXKHeil nonGopbl K HEBOAOBBIGOPOUYHOMY MeXaHM3-
My; 12 — neson; 13 — xpan-6anka pons nomBelMBaHMA BBIGOPOUYHOTO CHIIO-
Boro 6noka; /4 — arBommoit ponmk; 15 — mwTAHra ANA  CTAXKHBIX KOMNeW
npu 3aMeTe HeBopaa; 6 — YKIAamouHblii CcuioBoit Gmok Ha noprane; 17 —

KOPMOBAsi NPOMBICIOBAA IUIOMANKa
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Puc. 2.18. IIpHHUMNHaNEHAN cXeMa NOPOCTOTo ApHGTEPHOTO
NOPARKAE C HHXHHM BOXaKOM:

] ~ Boxak; 2 — xaMaT Ons NONTATMBAHMA BepXHed nop-
6opbr; 3 — GyiixoBenit nosonen; 4 — nonnaBok; 5 — GyAKOBBIA

NOIUIEBOK ;

6 — Bepxuas mnopGopa; 7 — DpHdTepHas ceTh;

8 — 6yit-maax; 9 — 6oxosaa nonbopa; [0 — rpys; 1] —so-
XKaKoBbIt nosopen; /2 — moxuaa nopbopa
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Pnc. 2.19. Cxemnr BbIGH-
paHus:

a — ppudrepHoro  no-
panxa; 6 —sapyca; I — ma-
MHa  CeTeTpACHaA; 2 —
LEBATIB 3 — manprorep;
4 — poxax; 5 — BOXaKoO-
BhIi moBopeu; 6 — npud-
TepHbIt poln; 7/ — CeTeBhI-
Gopounan MawmHa; 8§ — TA-
Hyiupe wkusbl; 9 — xpe6-
THHa; 10 - xprouxoBble
nosomubl; 1l — Gyitpen;
12 — eMxocTh € KOpP3HHON;
13 — apycopniGopounasn Mma-
mMHa; 14 — nprxumHo

QIKMB
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Apyca coctouTu3 X pe G THHBI {pacTH-
TefIkHOI'O MjiM KaIpOHOBOIO TpOCa JIMaMeT-
poM Oo 8 MM), BYHKOB ¥ KPIOUKOB C IIO-
Bouamu (puc. 2.20). By#fKH H3TOTOBNALT
U3 pe3uHbl HATYBHBIMH, HIIM M3 MOJINITHIIE-
Ha, MOBO/LBI — U3 PACTHTEIIBHOTO MIIM Kall-
POHOBOIO TpOCa HHAMETPOM 1O 6 MM.
Kpiouks — cTansHble xpoMupoBaHHble. CT1a-
[IMOHAPHBIA APYCHBIA MOPAHOK OTIIHYAETCA
OT [peHdylomero HaNHYMeM KOHLEBBIX
. AKOPEH, YAePKHBAIOLIH X TIOPANOK Ha MeCTe,
OT KOTOPBIX MAeT 6yipen (TpocC) K HOMOJI-
HHTETBHBIM GyAM-BEIIKAM C (PIaXKaMH.
Puc. 2.20. Npunumnuansnas cxe- KpoMe Toro, K XxpeGTHHE ¢ KHTEPBAJIOM B

Ma fIEJIaArHYeCKOro Apyca: 10—-15 M kpenaT rpy3nl Ha pacTHTETIBHBIX

1 — ByitkoBbIi nomwrasok; TPOCaX, MJIMHOH KOTOPBIX PETYJIHPYIOT
2 - Gyfixonsit nosomeu; 3 — xpeS-  TI0JI0KEHHE KPIOYKOB HAJl TPYHTOM.
hue; 4 ‘?P”‘“‘“""’" nosopew; TIpy HanmuuuM KOpPMOBOHM Ha[CTPOAKH

T Kprotox TIOCTaHOBKY H BBIOOpPKY sApyca, IpOH3-
BOOAT ¢ 60pTa, TIpM OTCYTCTBMM — NMOCTAHOBKY fApYca OCYIIECTBIIAKNT C
KOpMBI, a BBIGOPKY — ¢ 6opra. Ha Manoi ckopoctH cynHa cb6pachiBamr
3a GOpT KpIOUKOBBIE MOBO[BI C HaXWBKOH, CTPaBlIMBag OFHOBPEMEHHO
xpeb1HHY M cOpacriBas ByiKoBBIE IOBOALBI ¢ GyAKaMH.

Ha coBpeMeHHbIX cy[ax YCTaHaBIIMBAIOT MAIIHHBI H yCTPOHCTBA C aBTO-
MAaTHYECKUM HaXXMBJIEHHEM KPpIOYKOB IIDM NOCTaHOBKe spyca. Kprouku
¢ XpeGTHHON NPOXOHAT Yepe3 ClELHANIbHBIH GyHKep, BCTPEYalOT Ha CBOEM
NyTH KYCOYKM phrIObl, Hape3aHHOH aBTOMAaTMYECKHMH CIEHHATIBHBIMH HO-
aMH, HaKalTbIBaIOT 4X H yBJeKaior 3a Gopr. IIpu BrIMeTke XpeGTHHY OTRO-
OAT OT Kopiyca cydgHa GOpTOBBRIM JIOTKOM-OTBOLMTeTdeM. BriGupaemas
xpebGTHHa Yepe3 Majbrorep WIN [pyroe Hanpapiiswollee IpUcnocoOieHue
TIPOBOGMTCA Ha APYCOBBIGOPOYHYI0 MAIUMHY C 3JIEK TPUYECKHMM JINGO IrHApaB-
JIMYECKHM TIPHUBOIOM H YKJIAAbIBaeTCA B eMKOCTh WIH HAMaThIBaeTCA Ha
Gapaban (cM. puc. 2.19,6). - ,

Jna o6GpasoBaHuA NPOMBICIOBOH KOHHEHTPALUMM M TPHBIIEYCHHA PbIGHI
HEeKOTOPBIX NOpPOA, NPUMEHSIOT HAJBOJHOE M NIOABOAHOE ocBeileHue. JliocTper
(IpOXEKTOPHI) HAamBOIHOTO OCBEIUCHHA pAClONaraloT Ha CHeUMalbHBIX
BBICTpeNIax, IpHYeM CO CTOPOHBI pabBouero Gopra MOCTpBI KPaCHOTO CBETA,
C IPOTHBOINOJIOXHOTO — cHRero. OGHApYXHMB NPOXKEKTOPOM CKOIUIEHHE
pBIGHI (HampHMep, caipbl), 3aXMUTAI0T NIOCTPBI CHHETO CBETA H YCTAHABIUBAIOT
TIOBYIHKY {CeTHOM MELIOK) C MPOTHUBONONOXHOro Gopra. Korpa ckormrenne
pbIOBI CT4HET IJIOTHBIM, CHHHME IIOCTPbI NOCTENEHHO TacAT H BKIIIOYAIOT
KpacHble — ppiba mepexonuT B IPOCTPAHCTBO MeXTY GOPTOM H JIOBYHIKOH.
TlogHMMAIOT JIOBYIIKY M IPOH3BOAAT BBUIMBKY YJIOBa.

PacnpocTpaHeR 510B ppiOBI Ha MOJABOIHBIA 3TIEKTPOCBET C IOMOIIBIO
peiboHacoca (cM. puc. 1.4,2). B cucreme uuianros m Tpy6 OT Hacoca no
3aJ1aBJIMBAIOILErO yCTPOMCIBA CO3[AeTCA BaKyyM, H BOfAa ¢ priGoil (Mmynbna)
YCTpeMIIAIETCA MO CHUCTeMe K Hacocy. M3 BomooTAenuTeNnsa Boma NMOCTYMaeT
3a 6oprT, a ppiba — Ha nanyBy.
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§ 15. Cuenpanibiibie CyROBHE YCTpolicTBa

CpenciBa akTuBHoro ynpasnenua (CAY) — scnomora-
TENbHBIE YCYPONCTBA, UMEIOUIMe CBOA NpUBOXHOH ABUTaTenh U CO3MAIOLIME
yrnop, HampaBJeHubI# nop yrinom x JAIT Ha maneix xogax u 6e3 xopma cynma,
HE3aBMCHMO OT CyoBoro ABMxurens. Ouu obneruyarpT ycnosust paboThi
C OpYBHAMM JIOBAa, YMEHBUIAIOT BEPOATHOCTb 3AHOCA CY[IHa B HEBOJ, COKpa-
AT BPpeMA MOPCKUX INBAPTOBOK H T. IL.

K CAY ornocar axrtuensie pyau (cM. puc. 2.1), noopyausarwouue ycr-
poicrea (I1Y), evlogumHble OGUNUTENbHO-DY/1€E8bLE NOBOPOTHbLIE KOAOHKU
(BOPK) u np.

ITY cocTouT M3 cKBO3HOro TyHHensi (TpyGbl), pacHOTIOKEHHOTO B OKO-
HEYHOCTH CY[IHa HIDKE BaTEpIIMHUK M IPOXONALLEro OoT ogHoro Bopra K Opy-
rOMY, W [IBMXKMTENIA, pa3MEIEHHOro B TyHHese. Pabounm opranom ITY mMoryt
OBITE rpeGHbIE BHHTBI, KPhIIBYATBIE IBHXKUTEITH M HACOCHI PA3JTHYHBIX THIIOB.
Iipu paBote pabouero opraHa o TyHHeJU0 e peKaYMBaeTCA BOIa H CO3JAETCH
nonepeyHas CHiia, NOBopauMBaliuas cyaHo. H3MeHeHHe HaMpaBJieHHs OTOKA
BOZbl JOCTHIAeTCA PEBEPCOM [IBHraTelif B CJIy¥Yae YCTAHOBKH BHHTA (DHKCH-
POBaHHOTIO 11ara, NOBOPOTOM JIONAaCTed BUHTA PeryJIMPyeMOro Wiara, 14CTaH-
IIMOHHBIM OTKPBITHEM OHHOIO M3 KJIMHKETOB, PaClOJOXEHHBIX B TYHHelNe
no obeum croponam Hacoca. Y .Hexotopeix I1Y rpeGHoOi BHHT 3akperneH
Ha BEPTUKANIbHOM Bany, pa3MELIEHHOM B BEPTHKATbHOM TyHHesie. B BepxHel
YaCTH TYHHENb PACXOOMTCH Ha 00a Gopra, 3aGop BOAbI NPON3IBOAMUTCH H3-NOT,
IHHINA Cy[IHA, HallpaBiieHue ee BbIGpoca perynupyercs sacnonkamu. Koucr-
pYKimaA otedectBeHHoro IIY ¢ BHHTaMu OPOTHBONONOXHOIO BpAINEHAS
IrpefcrapiieHa Ha puc. 2.21,a4. JIBa xopmorsix IIY tuna ,,BPIU B 1py6e”
ycTaHoBiieHbl Ha Maroi IIb, opHo kopmoBoe —Ha TCM tuna ,,Opnexox™.

Hanpassienue ynopa, cosmapaemoro BIPK (puc. 2.21,6), MoXeT u3Me-
HATLCA B TOPHIOHTANIBHOH IUIOCKOCTH B HpedeNiax 360°. Ige KOPMOBBIE
BJIPK ycranosnexst Ha TP tuna ,,50 ner CCCP”.

Cnyckonogbemusie ycrpoicrra (CIY) npegnazsHaueHnt
wn obecrevyeEnsa paboThl TeXHHYECKHX CPENCTB CIIELHANBHOIO HA3HAYEHMA
(BOTOB, CYNOB-IOBLOB, aBTOHOMHBIX M GYKCHpyeMBIX alNapaToB H Ap.),
a TaKXe IS BBIIOIHEHMA HEKOTOPHIX CNEUHANLHBIX BHOOB pabor (nepe-
cajiky Juoie#, MpHeMa JiouMana u op.) . Cobpementinie CITY nif aBTOHOMHBIX
TINABCPeACTB BKIOYAOT B ce6A ClleAYOIHMe OCHOBHBIE 3JIEMEHThI: HeCyl1ylo
METAJUIOKOHCTPYKIMIO; MEXaHMIM H3MeHEHMA BBUIETA; MeXaHM3M CIYyCKa-
nognrema oObBEKTa; ABTOMATHYECKYI0 CHCTEMY BBIGOpa MOMEHTa Hauana
nogbreMa C BOJIHBI; YCTPOMCTBO aMOPTH321MH PHIBKOB B I'PY30BOM KaHaTHOH -
NpOBOJKE ; YCTPOWCTBO aBTOMATHYECKOR OCTPOIKH ILIABCPeACTBA; YCTPOMCT-
BO OrpaHUYEHHs MOMEPeYHOro M NPONOJIBHOTO PacKauMBAHUA oDbeKTa OT
KaUKH Cy[Ha HpH CHycke (NoxbeMe); MeXaHM3M CIleXKeHMA 3a IUIaBCpencT-
BOM IIDH- €0 ABWXECHUM HA BOJIHe; YCTPOMCTBO lEHTPOBKM OOBEKTa IpPH
YCTaHOBKE Ha KHNLONOKH; 3NeKTPO- U FTHOPOCUCTEMY IPUBONOB MEXAHU3MOBR,
Bxonamux B cocraB CIIY; cHcreMy ynpamienusa ¥ MHGOpPMAlMy O BbHION-
HEMHH OTAENIbHBIX onepailMif- B 3aBHCHMOCTH OT Ha3HAYCHUA H KOHCTPYKUHU
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06BEKTa HEKOTOpbIE W3 IePeYUC/ICHHBIX JMIEMEHTOB MOTYT OTCYTCTBOBATb.
CIIY pis aBTOHOMHBIX 0GHEKTOB B HACTOALIEE BPEMA HAXOUATCA B CTa/lMH
CTaHOBJICHHA ¥ HHTEHCHBHOTO Pa3BUTUA.

Ha puc. 2.22,4 npencrasneso CIIY mia motobora TCM tuita ,,Oprnesox ™.
BoiBanuBanne Gota 3a Gopr ocymecTiser rugpounimuap. Ipu 310M KO-
POMBICIIO BMeCTe ¢ BOTOM YNEPKMBAITCA OTTAKKAMH MapajlielbHo GOopTy
cynHa. Cnygk Ha Body # INOABEM H3 BOHBI OCYUIECTBIIAIOT HIKEHTEIIAMM
¢ noMompio ebenku. B ciyuae ynopa npoTusoBeca B ITaHKY OF paHHUMTEIIA
HOCIIEHAS NOAHHMAETCs, COKHMaA NpyxuHy. llTtok, 3aKperIeHHDIR Ha IUIaH-
K€ W HPOXOAAIMA BHYTPH MNpPYXUHBI, PA3MbIKaeT KIIeMMBI KOHTaKTopa
@ioka ¢ aBTOCTOMOM H OGecTOYMBAaeT neBenKy. YIpaBJieHHE BCEMH OTepa-
HHAMH MPOU3BOIAT K2 IPOMBICIOBOM PyOKH.

HapusupyansHoe CITY rpysomogbeMHoctsio 250 kH s TyHienoBHbIX
GoroB TB tHna ,Jlenunckuit nyy” npegcTasnedsl Ha puc. 2.22,6. Bot npu-
HNOAHMMAIT Hag KwibbBrokamu, rpy3oBbie GapaGaHbl neGelkKH 3aTOPMaXKH-
Bawor. BhipanuBanme crpen 3a Gopr mom HeHCTBHEM CHIbI TaXecTH GoTa
ofiecnemMBaloT NOTpaBNHBaHKEM KaHATHOM NpoBofkH. C noMoiupio nebexu
OCYWIECTBIIAAIT CcnycK 6oTa, yMeHBIIaA €ro pacKauMBaHHE OTTAXKAMHU.
IlynbT ynpaBiteHnst pactioioxeH MeXy KOJNOHHAMH Ha nay6e.

Wnmmsupyansisie CITY pna po6sBaromux cynos KIIB Tana ,,Angpei
3axapoB” MpepcTaBisfiT COBOH He 3aBAIMBAIIKECH, 2 IOBOPaIMBAOIIHECH
BOKPYT CBOECii B PTHKaNbHOH OCH HITIONGATIKH.

Puc. 2.21. Cpencrpa aKTHBHOT'O yIIpaBJICHHA:

a — ITY c napHbIMH BHHTZMH NpPOTHBONONOXHOTO Bpamewusa; 6 — BAPK;

1 — penepcupHbIit amexTponuraTrens; 2 — 3macTHuHas mydTa; I — Benynpsi

Ban; 4 - Bepxumii penykTOop; J — BepTMKanbMLUI Ban; 6 — ONOpHAA WIMTa;

7 — rpebHoR Bunt; 8 — rpeGnoit Ban; 9 — Hwkumit peayxtop; [0 — nomepeu-
HBbIA TYHHETb



Lot

" Puc. 2.22. CliycKolIogbeMHBIe yCTpoicTBa:

a — motoBoTta; O, 8 — CymOB-JIOBUOB; 2 — MCCIIEAOBATEILCKHX
MA; 1 —rak ¢ npotMBoBecoM; 2 — OrpSHHYMTEN: BBICOTHI MOABEMA
60ota; J — mpyaMHs OTrpSHMUMTENs cO WTOKOM; 4 — PONMUKOBBIA
60k ¢ amrocronoM; J — och MoBOPOTA; 6 — HAMPABRIAONMA IIKKB;
7 — nosopornas wmonbanka; &8, 24 — rpy3opas KaHATHAA NpPOBO.-
ka; 9 — ruppounwmmunp; 10 - Tpy6xu c paboueit xmmxocrtsio; 11 —
HagcTpoitka; /2 — Tpoc TopmMo3s rpy3oBoit nebeaxu; /3 — rpysossie
neGenku; [4, 23 — kauaTHas NPOBOOKSE BLIBATHARAHMA WAKNGANKH;
15 - xopobka; 16 — xopombicno; 17 — uenHoi CTONOP OrPSHUMH-
Tens nogmema Gora; I8, 19, 22, 33 — orrAmamie xanatsl; 20 — 3ama-
nupaowancs wmonGanka; 2/ — xonoune; 25 — kunsbnoxu; 26 —
cyaHo-noseu; 27 — depma; 28 — mrimBuxkuO MocT; 29 — cnenAume
neGenxn xkaHaToB-npoBoarMkos; J0 — nipoponbuas Gankay; 31 —
KOMIIEHCITOpbI  (TMAPOUMIHHApPL) ; 32 — moaBecka ¢ aBTOMAaTHue-
CKMM 38xBaTOM; 34 — mkup depmbr; 35 — WIKKB  BLIABUKHOTO

MocTa; 36 — KOpeHHO# KOHeU KaHA8THOH MPOBOAKH
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Ha KIIb mma ,Bocrox™ myist no6biBatomux CyaoB ' ycTaHoBiieHs (10
omtomy ¢ kaxporo 6opra) CIIY rpysonogsemuoctsio 800 kH (puc. 2.22,8).
Ha nepemematonieMcst no penbcaM (epMbl BBIBHKHOM MOCTY PaclionoXeHbI
Tpy3oBnie NeGenky B cefmnyve neGelic KaHATOB-NPOBOIHAKOB. Jipe BeTBH
K4HaTHOH TIpY30BOH HPOBOJKH NOIBEAEHH K NOJBECKE C ABTOMAaTHYECKHM
33XBaTOM MOJ{ YITIOM, IpeMOTBPAlIAIONIMM PacKaYHBaHHE MOJHHMAEMOTO
CYiHA B INonepeYHOM HamnpaBiieHHM. OTTAXHbie KaHaTbl, BBIHOC KOTOPBIX
B CTOpPOHY OKOHedHOCTei CyaHa ofecnieunBaeT npoonbHas Ganka, MpegoTBpa-
LAKT pacKawiBaHue CYHOB B NMpPOAOILHOM HampaeiieHHH. KommeHcatopsl-
THAPOUMNMHDE], CBA3aHHbIE C THIPONMHEBMOAKKYMYIIATOPOM, KOMIEHCH-
PYOT YCHIHA B OTTAXHBIX KaHaTax. TpaHCNOPTHpOBKY CyIOB-JIOBUOB MO
nanybe x CITY ana cnycka WM K LITaTHOMy MeCTy nocie moabeMa oGecie-
YMBAlOT PacHoOIOXEHHRIE IO ABe Ha KaXAoM GopTy caMOXOgHbIE J1E€KTPOo-
TMAPAB/IHICCKHE TElieXXKH C NOJBHXHEIMH B BEPTHKANBHOH MIIOCKOCTH
KHITBGNOTHBEIMH paMaMH.

Ina obecnievennsa npuema ynosa y noGbiBaioiero CyaHa HemoCpencT-
BEHHO M3 BOABI Ha HEKOTOPbIX OGpaGarklBalomMX Cy[ax NpeLyCMOTPEHbI
COEUHATIBHEIE YCTPOHCTBA, COCTOALIME M3 KOPMOBOIrO ClHNa, neGegok yu
1pocoB (IIB muna ,IloHepcx™, ,PriGauxan cnasa”, ,,Cnacck” u pp.). K
TPOCY, NMOJAHHOMY Ha [JoGbIBaioLlee CyZIHO € NOMoipio IaBawomux Gyes,
KpemiT KoHTedHep ¢ pribod H cOpaceiratoT nocnenuui 3a Gopr. Yepes cnun
o6Gpabarsmmaionlero cyaHa KOHTeHHeD NOOHMMaeTcA Ha paGouylo many6y.
Bonee cnoxmoe ycrpoiicTBO JUIfl MOALEMA YIIOB2 B CETHBIX MelIKaX 060py-
OYI0T TeJIeXKOW H IUTomagkod. Melok c priGoit BTATHBAIT Ha YCTaHOBJIEH-
HYW0 B HHKHeH 9acTH ciHna oGpabarbiBamilero cynHa TelleXKy, KOTOPYH
3aTeM NOABOJMAT K HAKJIOHSMIOLIEHCA momake, Melmok ¢ pwiBoil mepe-
MEMIAIOT C TENIEXKH Ha IUIOWANKy, OTAAIT CTSOKHOR TPOC, INIOMANKY HAKIIO-
HAKT H (POM3BOMNAT BRUIMBKY PpbIGHI Yepe3 HMXKHee OTBEPCTHE CETHOTO
Menka. Jlpyrue THNBI CHelHanbHBIX YCTPOHCTB HIA NpHeMa ynosa Gec-
KOHTAKTHBIM CHOCOGOM NMPUHLMIHANIBHO HE OTIIHYAIOTCA OT PACCMOTPEHHBIX.
BeckoHTaKTHBIA cnocoG nmpHEMa ynoBa He Hallell IIMPOKOTO MpAMeHeHHA
Ha HPOMBICIIOBOM (Ji0Te, H NepcNeKTHBHbie 0oGpaGaTbIBalomiMe cyna He
OYOYT HMETD CITHNA.

3namTenbhbie padnuuMA no (GOpMe M Macce aBTOHOMHBIX MOIBOIHBIX
anuapatoB (TIA), npepnasHaueHHBIX JUIA HCCeoBaHMA paBoTbi Opynmi
NOB3, NMOBEMIEHHA PLIGHI K T. 1., Pa3HOOGpPasHe CYHNOB-HOCHTENEH ITHX alnma-
PaTOB NMPHBOIAT K KOHCTPYKTHBHOMY pasHooGpasuio ux CIIY. Jna mansix
ITA npuMeHAIOT YCTPORCTBA B BMAIE YCOBEPIIEHCTBOBAHHBIX KPaHOB, yCTa-
HOBJIEHHBIX Ha nany6e cygna. Ha HAC ,,3ynn” GykcHpoBKY, CyCK 4 MOJbeM
OByXmeCTHOro HecamoxopHoro IIA ,,Tetuc-2”’ oGecmeUHBawT Ipy30BBIMH
crpenamu. CITY rpyaponogvemioctsio 400 xH mn camoxopubix IIA ,,Ce-
Bep2” u THUHPO-2 HHUC ,Opucceii” u ,AXTHasnp” INpeiCTaBIeHO Ha
puc. 2.22,2. Kanathas npoBojika BBINOJIHEHa ciefyomMM obpa3oM: Ko-

! B npouecce 3KchnyaTaisk NOGnBaowMe cyfa ceGA He ONpaBay K GLITH CHATEI
¢ KIIB, oanako CIY npencrannser WHTepec.
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PEHHOM KOHel KpenuTcA K dpepMe H, TDOXOJis Yepe3 LIKHUB MOJABECKH H IIKHB
HOKa BBIABH)KHOTO MOCTa, NMONAJaeT Ha IIKWB 3afHEH YaCTH MOCTa, antee —
Ha WKHB EePMBI M UYepe3 HampaBNsolLMe LIKHBHI — Ha GapaGau rpysoBoi
nebepKH, yCTaHOBNEHHOH B pybke wiM TpioMe. Takas mpoBoaxa obecrie-
YMBaEeT BO3MOXKHOCTb NepeMelleHUA MOCTa mpH HepaBoramoumx nebelkax.
B CIIY npuMeHeHBI aBTOMATHUYCCKHE 3aXBaThl, KOTOpble BMecCTe C MO beM-
HbIMU LITOKaMu 0OeCreuMBaloT aBTOMATHUECKYI0 OCTPONKY anmnapaTtoB
B ycnoBufx BonHeHHs Mops. CIIY B BHIE BBIIBHXKHOTO MOCTa C pelbcamMu
1A CTycKa 110 CIMMY GyKCHpyeMoro annapata (C TeleBUSHOHHOMN CTaHUMeH)
,,Kaiman” ycranosneno Ha HUC ,MkHas 3sesga”. Ha HUC ,,I'upgponast”
mna camoxomHoro ITA THHPO-2 ycravoBneHo CIIY rpy3onogbeMHOCThIO
180 xH c napannenorpaMMHO, BEIBUIMBaEMOH 32 GOPT THOPOLHITHHIIPaMH,
MeTaNOKOHCTpyKuMeit. KoHcTpykima oBopynoBaHa cregauMu nebeax amMu
[JI KaHAaTOB-MPOBOOHAKOB, aBTOMAaTHYECKMMM 3aXBaTaMM, CHCTEMOMH aBTO-
MaTH4YeCKOro BrIGOpa MOMEHTa MOAbEMA-CIIycKa anmapaTa ¢ yYeTOM ero
IIOJIOXKEHNA HA BOJIHE, TEJIEXKOH C THAPONPHBOAOM AJIA TPAHCIOPTHPOBKH
ammapaTa 1o CyIaHy.

Iepecagxy mopeit ¢ cymaHa Ha CyIHO IPH cnaGoM BOJIHEHHH OCYLIECTBIIA-
0T N0 OOBIMHEIM CYAOBBIM TpanaM M cxopHAM. C yCHIIEHHEM BOIIHEHHA
IIPUMEHAIOT TOJBELIMBacMble HAa TaK TIPy30BOTO YCTPOHCIBA HaBECHbIC
KabWHBI C 33aKpeIUICHHBIMM Ha JIHMILE CTaphiMM aBTONOKphILKamu. Bonee
COBEPUIEHHOE YCTPOHCTBO COCTOMT H3 KaOWHBI ¢ NeGelKOH [UIA BCIOMOra-
TENIBHOTO TPOCa M NPY>XUHHOM BhIoIKH. JleGemxoit BLIGHPaloT BCIIOMOTATeNb- .
HBIA TpOC, 3aKpeIUIEHHBIA Ha Nanybe NPHHHMAIOLIEro Cy[Ha, NMOCTENEHHO
npubmmkas kabuHy k nanyGe. IIpu 3toM BGapabaHBI-BBIOUIKH, NMPOBOPAUM-
'BafACh, 3aKPYYHBAIOT NMPYXHHBI. PackpyuMBasch NpH Kauke, IPYXWHbI BbIGH-
paloT TMOABMBIUYlOCA cnabuHy BCnoMoratenbHoro tpoca. CornacHo Tpe6o-
BaHMAM MeXIyHapogHOH KOHBEHUMH 0 OXpaKe YeJIOBEYECKOH MH3HM Ha
Mope MJIMHA INTOpPMTpana OT MOBEPXHOCTH BOIBI IO MeCTa BXOIA JIOUMAHa
Ha CyAHO He JomxHa npesbimath 9 M. [loatoMy Ha kpymHBIX CyJax HauBonee
YaCTO NPYMEHAIT MeXaHHYeCKHe JIOUMAHCKHe IMOObeMHHKH. TelexKy
OTTAXKAMM KpendAT y 60pTa, cCoeVHEHHbIE XeCTKUH ([UinHHa 2,5 M) 1 rubkuit
JIOUMAHCKHeE Tpanbl, 3aKpelUICHHbIEe HAa TeNeXke, ¢ NIOMOLIbI0 TajleH H Je-
GeIKH OMyCKalT 0 KacaHuA MOBEPXHOCTH Boael. Ilocne mepexona nmoumana
B PaHOH CTpaxXymllled OyTH )XECTKOro Tpama Tpanm NoJHMMaloT Jlebenkon,
H JIOLMAH MEPEXOOMT Ha IUIOWAIKY TeleXKH. CyllieCTBYIOT H ApPYTHE KOHCT-,
PYKIMH NOObEMHHKOB.

§ 16. IneMeHTHI CyXOBBIX CHCTEM

CynoBble cCHCTE MBI — COBOKYNHOCTh CETH TpyGONpoBOHOB ¢ ap-
MaTypoi, MEXaHH3MaMH, annapaTaMi, NpUGOpaMH yNpaBlleHHA ¥ KOHTPOJIA,
YCTPOHCTBaMH H €eMKOCTAMH, CIIYXAUlHMH U1l TPaHCIIOPTHPOBKH, XpaHEHHA
U M3MeHeHHA (QH3MYECKMX CBONCTB MOKOCTE H ra3oB. B 3aBHCHMOCTH
OT HAa3HaYeHHA H XAPAKTepa BBLINOIIHAEMBIX (PYHKIHA CYOOBBIE CHCTEMBI
Nonpasfe/ AT Ha oOulecyoBble, CHeUHanbHble M CHCTEMBI cyAoBhix JY.
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K oOmecynoBeIM cCHCTeMaM OTHOCAT TPIOMHbIe (OCYLUNMTelbHYI0, Gai-
JIACTHYI0, KPEHOBYIo, b (hepeHTHYI0, BOXOOTIMBHYIO) , CAHUTapHbie (IIHTbe-
BOH, MBITbCBOH, 3a60OPTHOH BOMBI, CTOYHO<DAHOBYI0, CHCTEMY LUIIHIATOB),
HCKYCCTBEHHOTO MMKPOKJIMMaTa (BReHTHIALMH, OTOIUIEHHSA, OXJIaXKIeHHH,
KOHIMUMOHHPOBAHHA BO3AYX2), MPOTHUBONOXAPHBIE (BOAOTYIUEHHA, MAPO-
TYIIEHHA, NEHOTYIUEHAA, IasOTYIUeHHA, XHUMKOCTHOIO TYIIEHHA; CHIHAJH-
331HH BOHHKHOBEHHA 110XKapa) .

CneyuanbHble cucTeMst MPOMBICTIOBBIX CYJOB — 3TO CHCTEMbI XOIOMMIIb
Hble, pbIObero >pa, PACTHTENBHOIO Macia, Ty3nyka, ppl6onopmau, npous-
BOICTBEHHOM TIpecHO# M 3a60pTHOH BOMRI, TPOH3BOACTBEHHOIO MapocHabke-
HH A, KaHAUTHIALNK K ID.

CucreMsl nns obOcnyxwmBaHust cymoBeix JY (TOIWIMBHbBIE, TApoBhbie,
MAC/IfHble, BO3MYIMHO-Ta30BhlE, BOMAHOIC OXJIAXAEHHA H Op.) H3YWAIOT
B CIIEUMAILHBIX NIPEIMETaX.

B 3aBHCHMOCTH OT THIIa, pa3MepOR, Ha3HaYeHHUA U Tpeﬁonamm 3KCIUTya-
TalfHX CXeMa CYHOBBIX CHCTEM MOXeT ObiTb: UEHTPAAUZOBAHHOU — MEeXAHH3-
MBI M yTIpaB/isseMas apMaTypa paclloOiioXeHbI B OOHOM MecTe (HalpuMep,
B MO) u oScnyxusator notpeGuTesieit Bcero CynHa; OeyeHTpaau308aHHOl ~
MeXaHM3MBI paclloNoXeHbl B OJHOM MecTe, a YIpaBifeMas apMaTypa —
B Pa3sHbIX MeCTaX; @BTOHOMHOI —B KaXIOM OOGCIyXHBaEMOM oOTCeKe
HMEIOTCA CaMOCTOATEJIBHBII MEXAaHM3M M OTAeNbHaf Marucrpanp ¢ Heobxo-
MMMOW 2pPMATYPOH; 2pynnoeoii — OIMH MeXaHH3M OOCIYXHBaeT HECKONbKO
oTcexoB. TpeGoBaHusA, MpeabABIAeMBIE K CYIOBBIM CHCTEMaM, perjlaMeHTH-
pyloTci MexayHaponHO# KOHBeHUMEH 110 OXpaHe YeloBEYeCKOH  KM3HH
Ha Mope, IlpaBwnaMH, HOpMaMH TeXHHKH Be30NMaCHOCTH H NIPOMBIHIUIEHHOM
CaHHTApHH.

TpyGonpoBomsi, MyTeBEie COEMMEEHHS H apMAaTyYp& CYAOBHIX CHCTEM.
Marucrpansusii Tpy6GonpoBoa (MarucTpais) Moxer GbiTh BBIIOIHEH B BH-
Ae Pa3OMKHYTOM JIMHMM (OMMH TpyGOmpOBOA, BIONb CyAHA) WIM KOIbLA
(mBa TpyGonpoBOnIa BOOJNb CyIOHA, CBA3aHHbIE Ile pEMBIYKaMH, BKITIOUAIOMIHMH
pasoGmmrenbHylo apMatypy). Ot MarucrpaibHoro TpyGONMpoBOA2 OTXOAAT
OTPOCTKH B COOTBETCTBYIOLIME OTCeKH (NoMeuleHMa) cynHa. Ha kpymHeix
CyHaX BO3MOXHO HalTMyHe KOMOHHHPOBaHHOH MaruCTpaH.

' B 3aBHCHMOCTH OT CBOWCTB NPOBOIMMOM cpelibl NPHMEHANT TPyOhI
CTaIbHbIe, CTalbHble OUMHKOBaHHbIe WIH GYTHPOBAHHbIE IOJIMITHIIEHOM,
MefiHble, MEIHO-HHKENIEBbIE, NIATyHHbIC, GHMETAVIHYECKHE, M3 THTaHOBBIX
CIUIaBOB, IlacTMaccoBbie. LA cHcTeM, obeclieuwMBaOIMX XHUBYYeCTh CyIHa,
OPUMEHAWT TONbko GecuioBHble TPyObl, UIA IPOYMX CHCTEM — CBapHbIe.
Paamepbl H MapKu MaTepHarnoB TpyG pernamentupoBadsi TOCTom,

B coorBerctRun ¢ I'OCT 564876 tpyGonpoBos CyIOBBIX CHCTEM
MADKHPYIOT HaHeCeHHeM OTJIMMMTENBHBIX M IpPedyNpeXOA0IMX 3HAKOB
B BHO¢ HaKpallleHHBIX (HaxkjleeHHBIX) Kousel. OCHOBHOM OTIHYMTENBHBINA
3HAK ONpeNelAeT IPOBOIMMYIO Cpelly, @ COYETaHHe OCHOBHOIO M [IONONHH-
TEJILHOYO 3HaKOB YCTAaHABIIMBAeT Ha3HadeHue TpyGonpomopa. Mupuua orin-
WMTENBHBIX Koel —25 MM (y3koro) wm 50 MM (UMpPOKOTO), mpefy-
npexqaloumx — 50 MM. Ilp HaHeCeHMHM TONIBKO OTIHUMTENBHBIX 3HAKOB
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Puc. 2.23. TlyTeBBie coelMHeHHA TpY GONPOBONOR :

a — ¢ npuBapHeIM ¢rnanuem; 6 — co cBoGomHbIM bnavuem; @ — mycdbrTosoe; 2 —

wTyuepHoe; O — MOpUTOBOe; € — GniIcTpocMbikaeMoe; I — npupapHoit ¢drmanen; 2 —

. KOoTbUEBbIe Mporouku; 3 — Gont; 4 — rafika ¢ waiGoil; 5 — npoxnanxa; 6 — TpyGa;

-7 —6ypr; &8 — maitba; 9 — cpobopmbiit dnawen; 10 — xourpranka; 11 — mydra;

12 — wryuep; 13 — naxupuasn raiika; 14 — wunmens; 15 — xomytuk; 16 — mopuronas

mydTa; 17 — noBopawmsawouasnca raiika ¢ nankamu; I8 — cronopuoe xombuo; 19 —
natpy6ok nnA uamra

155



paccTrofinMe MeXay Konbtiamu paBHO 25 MM. Konbia npefdynpesxmalomux
3HAKOB HAHOCAT MeXJy KOJIBLAMH OTJIHYATENIBHBIX 3HAaKOB Ge3 3asopa.

llyTeBne coenvMHeHHZ Npe[HA3HAYEHRI 1A COERMHEHHSA TPYG
MexXxny coDOH H ¢ apMaTypoi, (acOHHBIMM YaCTAMM, CTeHKaMH €MKOCTeH
H T. I. Hepa3zsemubie coeQuHenus MOyt OBITh CBaPHBIMM, MNAAHBIMK MITH
KJIeeHBIMH, pa3semHbie — qnaHueBsiMu  (puc. 2.23,4, 6), MydTOBRIMH
(puc. 2.23,8); wrynepusiMu (puc. 2.23,2), moputoBeiMu (puc. 2.23,0),
GRICTPOCMBIKaeMBIMH (pHc. 2.23,€) ¥ cneuuabHbIMA. Bee BUIBI coeMHEHMI
pernaMeHTApoBanbl CooTBeTCTByIMMU 'OCTamu, HOpManAMM H TeXHH-
YeCKMMH YCITOBHAMH. ILI0THOCTD CoeguHeHMA oGecneunBainT: $praHIeBOro —
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Puc, 2.24, ®acoHHmle YacTy TpyHonpoBoAoB:

@ — WTyuepHOe KoOJeHo; O — ITyuepHasR KpeCTroBuna; 6 — duraHIeBbIk
Tpolfimmik; 2 — nepeBopouHbIii CTaKaH; O — MPUBAPBILI; € — BBApbIll; X — JIUPO-
obpasubiit xomneHcarop; J — TpyGubit ¢nanen; 2 — mepeGopxa; J — mepe-
Gopounbni ¢namen; 4 — Tpy6a; 5 — npusapbi unn BBapeil; 6 — HACTHA nanyGeI
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ofXaTHeM NPOKJIANKH (pe3HHOBO#, 1aPOHHTOBOH, BHHHIUIACTOBOH, MEHOH,
CTaJIBHOM); My(TOBOTO — MPONMHTAHHOH J>KeNe3HBIM CYPHKOM IaKiei,
HaMaTbIBaeMoOH MO pe3bbe TpyO; IWITYUEPHOTO — APHXKATHEM IMIPOKIIAgKH
NpH HABHHYABAHMH TafiKW HAa WTYLEP; MIOPHTOBOTO — PasBAbLOBbIBAHHEM
KOHIOB TpyG, COEIMHAEMBIX IWIHHAPHYECKOH MYyQTOH M3 371aCTHUHOM
pe3MHBl C TKaHEBOH MpPOCIOAKON; OBICTPOCMBIKAEMOrO (IJiA COEMHMHEHMSA
LIUIaHroB) — 0GXaTHEM Ppe3HHOBBIX TNPOKIIAIOK NpH CTHIKOBaHHM JIBYX
naTpyGKoB C MOCNeAyIOIHM NOBOPOTOM Ha 30-40° opnmHoii rajiku OTHOCH-
TeJIBHO [PYTOH H CUEIUIEHHEM LANoK.

QacoHHblc YaCTH NpedHasHaYeHbl [UIA pa3BeTBieHMs TpybonpoBopa
WM M3MEHEHNA HAMpaBlleHHsA ABHXKEHMA paboyei cpelpl, a TaKie 71 repMe-
TM3aIMH NPOX0Aa TPY6 Yepe3 KopiycHble KOHCTPYKumH (puC. 2.24). Kommen-
CaTopbl KOMIEHCHPYIOT M3MEHEHHA Pa3MepoB TpyOompoBopma B Ipolecce
skcmnyartauud. Kperienne TpyG K KOPHYCHBIM KOHCTIPYKLHMAM obecre-
YMBaT MOLBECKAMU WIIH >XKECTKHMH ONMOPAMM C YCTAHOBKOH I1apOHMTOBOH
WITH Pe3HHOBO#M NPOKIIaJKH,

ApMaTypa COyXdT MIA BKIIIOYEHHSA, OTKIIIOYEHHS, MEPeKIIIOYCHHA
H peryJIMpOBaHUA [aBJleHHA pabovell cpedpl B MarucTpaim TpyGonpoBoja.

Kaanan — 3anopHoe yCTpOHCTBO, Y KOTOPOrO HPOXOAHOE OTBEPCTHE
3aKphIBaeTCA IUIOTHO MPHXXHMAeMO# K CeIUTy B KOpIyce KilallaHa TapeikoH.
ITo cmoco6y coemMHeHMA ITOKA C TapeJIKOH KIIAMAHBI pasfeNAOT Ha 3anop-
Hele (puc. 2.25,4, 6), HeBo3BpaTHbIe (pHC. 2.25,8), HeBO3BPaTHO-3aMOPHEIE
(puc. 2.25,2) H HeBO3BpaTHO-ympaBifeMule (pHc. 2.25,0). HeBo3BparHnii
KJIalaH LITOKA He MMeeT M I1PH MNOBBILIEHHH [aBJIEHHA B IOJIOCTH IO Tapell-
KOH (MM pa3speskeHMM Ha[ TapesIKO#) NMOCIIEMHAA NOTHHMAETCH, OTKPHIBAA
mpoxop OnA paGoyed cpedbl TOJBKO B ONHOM HanpaBiieHuH. KianaHiple
KOpOoOKH 00beTMHSIOT OBLHM KOPIYCOM HECKOJIBKO KJIallaHOB.

C moOMOWIbI0 NPeIOX PaHUTENBHBIX, PEAYKUMOHHBIX, IPOCCENIBHBIX H ApY-
I'MX KIallaHOB OCYILECTBJIACTCA PEryIHPOBaHHE [aBlIeHHA pabGoueil cpenpl.
B npenoxpaHUTEeNnbHOM KilalaHe Tapelika IPHXHMMAETCA K Cemty IPY>HHOM,
CTeNeHb CXKATHA KOTOPO# peryJIHpYIOT CHELHATIbHBIM BHHTOM. IIpu moBsI-
IIEHNH JIaBJIEHHA CBEPX YCTAHOBIIEHHOTO TapeilKa TIOHUMAETCA H BRITYCKaeT
HEKOTOpOe KOJIHYeCTBO paboueil cpenbl, MOKa [aBjleHHE He YMEHBIIHTCA
10 YCTaHOBJICHHOTO. B pedyKuIMOHHOM KiamaHe, H3MEHAA MOJIOXEHHE Ta-
penKH, YMeHbLIaT NMPOXOJHOe CeYeHHe, YeM YBEJIMUHBAKT CKOPOCTh MCTe-
YeHHS M YMeHBIIAIT [OaBieHMe paboyed cpenpl. JpoccenpHbNi Kiamnas, no
YCTPOHCTBY aHaJIOTHUYHBIH 3alOPHOMY, 0GeCeYHBaeT peryid poBaHHe pacxoa
paboyel cpeapl 3a CYeT H3MEHEHHA IPOXOJHOTO CEYEHHMS MeXIY TapelKoi
yno6oobtekaemoit ¢oOpMBI ¥ CEUIOM.

 Kpan — 3anopHOe yCTPOHCTBO, Y KOTOPOTO IIPOXOJ{HOE OTBEPCTHE 3K Pbl-
BAaeTCA MOBOPOTOM Ha OMNpefieNIeHHbIA Yrojl IUIOTHO NPHTEPTOH KOHYCHOH
npo6kH ¢ npope3saMH (pHc. 2.25,€) . B 3aBHCHMOCTH OT KONMYeCTBa H GOPMBI
npopeseil B NpoGKe pa3lIMYaloT ApPOXOAHble (Ipope3b CKBO3HAA), TPeX-
XOMIOBBIE KPaHbl H KPaHOBble MauumynaTopsi. IIpoxommoi kpaH coobiaet
HIH pasoObiuaer mBe TPYyO6bI, TpexxonoBod ¢ L-o6pasHoii npopessio B npoGke
coobmaer wiH pasobuiaeT cpemHww TpyOy ¢ MoboH H3 IBYX KpaHHUX TPYO,
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Puc. 2.25. ApMaTyparcynoBmx CHCTeM:

@ — obumit BUZ, 2aMOPHOTO KaNgHR; 6 — O — NPHHLMITHATIBHBIE CXEMBbI KITATIAHOB:
3anopHoro (0), HeBo3BpaTHOro (8), HEBO3BPATHO-3aNOPHOro (2}, HEBO3BPATHO-YIIPAR-
nsemMoro (0); e — obumit Bua mpoxogHoro kpana; ] — xopnyc; 2 — kpsnuka; 3 —
MaxoBsuk; 4 — HEMOJABWIKHAA BTYNKS C BHYTpeHHell pe3nBoil; 5 — mToK ¢ pe3nBOR;
6 — HaxHMMHAA BTYNKa; 7 — CaNbHMKOBAA HaGumka; § — onopHoe (CTONOpPHOE) KOML-
no; 9 — rapenka; 10, Il — HaraBreHMBIE YIUIOTHHTENIbHbIE MOBEPXKOCTH TAapelNKH
u cemns xopmyca; 12 ~ cemno; 13 — uanpamnsoman Ttapenxw; 14 — raitka; 15 —

pyxoarka; 16 — npobka
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Puc. 2.26. JoHHax u GoproBax apmarypa: !

4 — KIMHKET;

6 — 3ax;0nKa; 8 — KHHICTOH; & — CXeMa BKIIIOUEHMSA apMAaTypbl;
1 — xopnyc; 2 — xnuH (3amBuxka); 3 — xomomai raiika; 4 — mTok ¢ pespboit; 5 —
Kpbuuxa; 6 — omopuoe kxonbuo; 7 — canvHuko®as HabGuska; 8 — HANMMHAR BTYNKa;
9 — pyxosnrxa; 10, 13 — npoxnanxu; 11 — ock Tapenxu; 12 — tapenka; 14 — nouuniit
¢naHen; 15 — rapenka ¢ HanpaBnsmionmM ¢nanHuem; I6 — TpyGubt dnawen; 17 -
maxoBuk; I8 - Tpy6a nompona napa; 19 — Tpy6a nomsoma cxkatoro mosmyxa; 20 -
Bo3aymHaa Tpy6Ga; 2/ — xkuHrcToHHbil ammk; 22 — nepdopuposaunas tpy6a; 23 —
peumtetka; .24 — Tpy6a monauM mapa WIK CXaToro BO3ayxa; 25 — npuemHas Tpy6a;
26 — HeBO3BPATHO-3aNOPHBIK KnanaHn; 27 — KHHICTOH
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a ¢ T-o6pa3unoit npope3sio B npodke coobuaer Mexqy coboit BCe Tpu NpH-
CoeMHEHHble TPYGBI. MaHMnynATOp COeIMHAET B pA3MMUHEIX BAPHaHTaX
NOAKIOYeHHbIe K HeMy TpyGOmpoBOABI, HO HE MOXeT MepeKphIBaTh HX.

Knaunxernvie 3a0eumxu (Kaunxerst) — 3anopHble YCTPOHCTRA, Y KOTO-
PBIX TPOXOIHOE OTBEPCTHE 3aKDBIBAETCA KJIMHOBOH 3aJIBHXKOH. ¥ H306pa-
XeHHOTO Ha pHC. 2.26,4 KIHHKETAa IUTOK He IBMXETCA MNOCTYNATeNBHO,
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Puc. 2.27. I'pasesaiinTHeie yCTpO#CTBa:

@ — dunprp; 6 — rpaseBsa kopobka; 6 — MPUEMHHMK; 2 — LUMMTAT BepxHed nany-
6b1; O — WMMTaT 38KPHITOR NMany6m; | — dnanen; 2 — oTkupHon Gont; J — KPBIUKSE;
4 — xpau s OTBOHA BO3AYXA; 5 — pe3uHOBAA npoknangka; 6 — Gapaumrex; 7 — cra-
K8H, 06TAHYTLIR MENKOR MeTa/LIMdecKoH cerkonr; & — peim; 9 — kopnyce; 10 — cerka;
11 ~ mowee cynma; 12 — npuemmar 1py6Ga; 13 — pactpy6; 14 — mmmratHas 1py6a;
15 —~ Boponxa; 16 — nany6a; I7 — pemerxa; 18 — nonocte; 19 — xosbipex; 20 —

NOKPbITHE Nany6bt
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a TOmBKO TOBOpauMBaeTcA pyKoATkoii. Ilpy 310M XOyoBaA raika, HaBMH-
UMBAsACh HA ILITOK, NepeMeIaeTcs BLOJb HETO BMeCTe ¢ 3aaBmikoH. Kunker,
06OpyOBaHHbIH CEPBOMOTOPOM, MMEeT UMIMHApP C KPbIIKOH M NMOPUIEHB,
HafleThlil Ha TTafKkuii (6e3 pe3n6bl) WITOK 3aABIXKH. [lepenMeltieHHA 3aBHX-
K¥ OCYIIECTBIAIOTCA BMECTE C Ne PeMELICHHAMM O PIIHA.

3anopHbLIM OpraHoM 3axaonku (puc. 2.26,6) ABNAeTCA TapenKa, KOTO-
pasfl OBOpaYMBaeTCA Ha OCH NMOJ JeH#CTBHeM JaBlIeHHA pabovelt cpenpl Mo
TapelIKOA ¥ OTKPBIBaeT HPOXOA. 3aKpbIBaeTCA NPOXOJ Iof HeHCTBHEM
CHJIBI TAXECTH TapenkH. 3axJoNKH Bosiee CIIONKHOW KOHCTPYKIMH YIIpaB-
NAIOTCA TMCTAHIHOHHO.

ITogopoTHbiit 3aTgop B KayecIBe 3alOPHOTO OpraHa MMeeT MNMOBOPa-
YHBAEeMbIil BOKPYT BepTHKAJIbBHO# OCH KpYTbli JUCK-3aCTiOHKY, @ KUH2CTOH
(puc. 2.26,8) — TapenKy ¢ HaNpaBISAIOIMM NajlblueM.

CxeMa BKITIOYEHUS [IOHHOH apMaTypsl TIpe[CTaBlleHa Ha piic. 2.26,2.

Ha npuemusix TpyBonpoBopax 3aG0pTHOH BOBI YCTAHABJIMBAT (Hu1bT-
put (puc. 2.27,a) win epaszegvie xopobxu (puc. 2.27,6), 2 Ha KOHUAX Bca-
comBatoluMx Tpy6 B uMcTepHax (oTcekax) — mpuemuuxu (puc. 2.27,8)
HIIH npuemKsie pa3bopuvie cerxu. CeTKd COCTOAT H3 ABYX MONYUHIHHIPOB
¢ numaMerpoMm OGoxoBbix orpepctHit §—10 MMm. YacTo y NpueMHO# ceTku
CTaBAT HeBO3BpaTHeIH knaman. Ha manyOax pna oGecreuenus CTOKa BOJIbI
pasMelnator iwnurarst (puc. 2.27,2ud).

TMpuBonbl ynpaBiieHHs, KOHTPONLHO-M3MepHTeNbHble NpHGOPH H Mexa-
HH3MBI CYHOBRIX CHCTeM. YmpaBsieHHe apMaTypoil, almapaTaMu M HOpYyTHMH
3JIeMeHTaMH TpyBOnpoBOMOB M cHcTeM oDecleUnBaeTCA MeCTHBIMH H OHCTaH-
IMOHHBIMM NPUBOIAMH BPYYHYIO M aBTOMATHYeCKH. IIMCTaHIMOHHOE YIpas-
JIEHHe MOXeET OCYIECTBIIATHCA C MOMOLIBK MEXaHWYeCKOTo (BAJMKOBOIO),
THAPABJIMYECKOTO, THEBMATHUYECKOTO WIH 3MIeKTPHYECKOTOo M PH B O [ a.

, -Baauxosiiii npueoo (puc. 2.28,a) npencrasnseT coGoi memnb 1apHUPHO
COE/THHEHHBIX BAJIMKOB (WM TpyG) . BpaweHue Ipueofa OCYILECTBIIAIOT BPYY-
HYI0 WJIM 3JIEKTPOABHTaTENIEM. Y 2UOPdaAUNECKO20 NPUGOOd C OTHOCTOPOHHEH
mofayed paGouell XMAKOCTH (BepeTEHHOrO WM TYpOHMHHOIO Maciia) MpH
CoeNMHeHHY paGoueit NOOCTY MaHUNYNIATOPa ¢ NopaawueR TpyGkol Hacoc no-
Iaet pabouyr >KMAKOCTb MO, HOplieHb, KJIanaH oTKpbiBaetca (puc. 2.28,6).
Tlocne mepexioYeHH® MaHMNYIATOP2 NOL AEHCTBHEM IIPY>XHMHBI HODIIEHb
OIlyCKaeTCcs M NPOXOJHOE OTBEPCTHE NEpeK phIBaeTCA, a paboyas ¥HMAKOCTH MO
cnuBHOH Tpybke nocrymaer B 6Gak. Ilpu aByxcTopoHHel Topmaue paboveit
XHAKOCTH TMOCMeHAA [IOMONHMTENBHO NOABONMICA B NpPOCTPAHCIBO Haj
NOPIUIHEM, BBINOTHAA PONIb NMPY>XHHBL Y MHEBMATHYECKHX IMPHBOJIOB BMECTO
XHAKOCTH NPHMEHAT BO3AYX. B cocTaB anextpusecio2o npusodoa BXOIUT
3JIEKTPOABHIaTeNlb WM 31eKTPOMArHUT, JJIeKTPOABHIATENhF MOXKET Ppaclo-
J1araThCsl HEMOCPENCTBEHHO y apMaTyphl HITA B OTIAJIEHHH OT Hee.

KoHTponbpHO-uaMepurtenstsie npubopn (KUI) — ma-
HOMETpbI, BAKyyMMeIpbl M TE€PMOMETpBI — NPCAHA3HAYeHB! A KOHTPONA
3a COCTOAHHEM CPefbl, TpoTeKalolleil Mo TpyGonpoBoIaMm.

B cynmoBeIX CHCTeMaX NPUMEHAIOT H a C O € bl: MOPUIHEBbie, POTOPHBIE
(urecTepeHHblE M BHHTOBbBIE), LEHTpOOEXHDbIE, OCeBble (IIpomTenepHbIe),
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" Puc. 2.28. TIpMBODHI [HCTAHIMOHHOTG
yupaBileHHs apMaTypolt:

4 — panUKOBLIH; 0 — ruapaBnuue-
CKMH ¢ OOHOCTOpPOMHEA nonauedt pabo-
uet wmaxoctw; [, [l — kuurcroHsl;
2 — maphup; 3 — pamuk; 4 — xomoBas
mydTa; J — 3yGuaran nepenaua; 6 —
nany6Has BTynka; 7 — BanMK ¢ KBag-
paTOM MOA KON WIH MaxXOBHK [N
ynpsenerna; 8 — 6ax ¢ paboueinn xmn-
Kocteio; 9 — npysxmua; 10 — nopuienn;
12 — manunynarop; 13 - npepoxpanu-
TenmbHbI# knanav; I4 — macoc; 15 —

38NOPHBIA KJ1anaH

n

BUXpeBble M CTpyiHbple. HauGosbluee pacmpocTpaHeHHe MOITYYHSIH NMOPLIHE-
Bbie, HeHTPoOeKHBIE ¥ CTPYMHBIE HACOCHL (3KEKTOPBI) .

Y nopwnesozo Hacoca (puc. 2.29,a) NpH OBHXEHUM HOPIIHA BBEpPX
B UWIMHIpE CO3[3eTCA Pa3peXXeHHe M XKMOKOCTb NOCTYNAaeT B IMIIMHAD yepe3
BCaChIBAIOWIMI KJIallaH, a INPH JIBM)KEHMM TIOPLIHA BHHM3 — BBITECHSCTCH

Puc. 2.29. [IpunHummuannHble
cXeMbl paGoTbl HACOCOB:

4 — MOPIIHEBOTrO; 6 —
LEeHTPOOeXHOro; 6 — CTpYMHO-
ro; I - mpuemmas cerka; 2 —
BcachBalowyi  TpyGonporon;
3 ~ Bcachmaroumit KIIaMaH;
4 — nopurens; 5 — umnUHAp;
6 — HarKeTaTENBHBIN Tpy6ompo-
BoA; 7 — HarMETATENLHBIH KI13-
nan; - 8 ~ xopnyc magoca; 9 —
pabovee koneco; J0 — nepos-
BpaTHbI knanau; Il — macan-
xa (commo); 12 — muddyaop;
13 — oTnuBHORK neTpy6ok;
14 - BCachiBa Ui naTpyGok
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Yepe3 HaTHeTaTeNbHbIH KJjanmaH. Knanansl oTKphIBaloTCA TMOA IdBIIEHHEM
MHIKOCTH, a 3aKpBIBAIOTCA IOp HOEHCTBHEM NpPYXHHBI (Ha CXeMe He I10-
Ka3aHa).

BosHukalomie Mpd BpallleHHH JIOMAcTHOro Koieca YeHTpobexHo20
Hgcoca UeHTpoOexHble cuibl OTOPachiBalOT SKMAKOCTD B CIMpajieBHIHBIA
KaHaJl ¥ oBpa3oBaBlUe¢cA B LEHIpe pa3peXeHHe 0OecreYuBaeT NPATOK KHA-
KOCTH 1O BcackiBamieMy Tpy6onposony (puc. 2.29,6). IIns nmycka Hacoca
ero KOpIyc M BcachIBaloLMili TpyGONMpoBOA INpeJBapHTeNIbHO 3aIOJIHAIT
BOJOH, MO3TOMY NpPH YCTAHOBKE HACcOCA BHIUIE YPOBHA MEpeKauyuBacMoWn
JKMOKOCTH Ha BCacbIBapouleM TpyBoNpoBofe CTaBAT HeBO3BpATHbIA KIlamaH,
TIO3BOJIAIIAR 3TMTh HACOC XMIKOCTBIO Tlepef] ero nyckoM. B psane ciydaer
Hacoc CcHaGXaloT CaMOBCACBIBAIOIIAM YCTPOHCTBOM (BaKyyM-HacocoM),
YOANSOIMM BO3[AyX M3 NpHeMHOro Tpybornporoma. B uenfix mopemuesus
Hamopa HeHTpoOGeXHble HACOChI BBINONHAKT MHOrOCTYHEHYAaThIMH — U3
HEeCKOJIBKHX paBGounX KoJleC Ha OJTHOM Baiy.

Y guxpeebix HACOCOS8, B OTNHUHME OT UEHTPOGEXHBIX, NUIAKOCTb IEpe-
MeIlaeTca 1o nepudepu paboyero Komeca B TaHI€HIHMAIbHOM HaflpaBIEHUM,
a Yy 0cegslx Hacoco8 — B OCEBOM HAlpaBJIeHUH.

Y yenrTpoGexro-8UXpe8blX HACOCOE TEPBOH CTYNEHBIO ClHyXuT pabovee -
KOJ1eCO HEHTPOoGeXHOro Hacoca, BTIOpo# — BUXPEBOTO.

PaBouas Bopa (map), BbiTekafA ¢ BOJIBIUOH CKOPOCTBIO H3 CY>KAIOIUEHCH
HACAIKH CTPYIiHO20 Hacocd (3wexTopa), oBecleynBaer paspexeHMe BO BCa-
coiBalolleM Mmatpy6ke (puc. 2.29,6). B pesynbrate mepexaunBaeMas ui-
KOCTh IIOTHMMAETCA MO BCAChIBAWOINEMYy TpyGONMpPOBOAY ¥ NEepeMenaeTcs
10 HarHeTaTeJIbHOMY.

BeHTHNIATOPH CIOyXKaT [IA MepeMelueHUS BO3MyXa MM rasa
NpH fnaeneHuu He Gonee 5 xIla. Ux moppaspensioTr Ha neHTpodexHble H oce-
Bble. B CymOBBIX CHCTeMax uaiue NMpMMEHAIOT LEHTPOGeXHble BEHTHIATOPSI,
paboTaroriue 10 NPUHUKITY AEHCTBHA LEHTPOGEXHBIX HACOCOB.

§ 17. OGecynoBble CMCTEMBI

Tpromunie aicremnl. OcymutensHaa cucreMa (puc. 2.30,a)
COCTOHT H3 OCYIIMTeJIbHBIX HACOCOB, MarHCTPATH C NPUEMHBIMU OTPOCTKAMM
M PasobLimMTeIbHON apMaTypoit. CHCTEMy BBINONHAIOT MO IEHTPAM30BAHHOM
cXxeMe C JIHHEHHOM INPOKIAIKOH MpHeMHBIX TpyGompoBonos. C6op Bojbl
B OTCEKAX OCYMIECTBIASEICA B JIbANAX M CTOMHBIX Konouuax. Ilpuemmusle
OTPOCTKH CHCTEMbI BO MHOTHX Cly4asiX cHabxeHbl pacTpyGaMu C CeTKOM
HIIH TpA3¢BBIMH KopobkamH. Ha koHue BriBopMMOro 3a GOpT OTIMBHOTO
TpybolipoBOIA yCTaHaBIMBAIOT HeBO3BPAaTHO-3aMOPHBIA KJIANAH C MPHBOAOM
IMCTAaHIMOHHOTO yrpaBneHus., CucreMa JOMKHA UMETh He MeHee OBYX oCywil-
TeAbHbIX HAcOC08 ¢ MEXAHMYECKHM IPHBOIOM, B KayeCTBe KOTOPBIX MOLYT
NpUMEHATBCA He3aBMCHMBle GaymacTHble, CAHUTapHbIE HACOCHI HJIH HACOCHI
obwecynoBoro HasHaueHus. Ha cymax mmHo#t go 91,5 M B KavecTBe OJHOIO
H3 OCYIIMTEJIBHBIX HACOCOB MOXeET GBITh BO10- WM NAPOCTPYAHBIN 3XKEKTOD.
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Puc. 2.30. IlprHUATHANBHEIE CXEMBI CHCTEM

@ — ocyuirenbuoft; 6 — Gamnactaoit; 1 — c6opHbI
Kolopew; < — rpsA3eBas kopoGka; J, 1] — KMHrcTOHBI;
4 — HeBO3IBPATHO-3ANOPHbIE KJIAMAHBI; 5 — OCYIUMTENbHbIA
H8COC; 6 — HeBO3BPATHO-3aNMOPHBIR AUCTAHUHOHHO YIpaB-
NIAeMblil  KnamaH; 7 — NpHeMHMKM; & — TpexknananHas
3anopHss Kopobka; 9 - Gannmacmabii  Hacoc; [0 — 3a-

MOPHBIA JUCTAHIIMOHHO YINPaBJIAEMBIH Kj1anaH

OcyumTenshsble eHTPOGEXKHBIE HACOCHI JOIDKHBI ObITH CAMOBCACHLIBAIOILIMMH.
B mpoTHBHOM ciyyae cMcTeMa 0GOpYNYeTCA BO3MYXOOTCACHIBAOLIMM YCTpO#-
ctBoM. Ha cypmax, uMerolnX HHIIEKC fiefieHus Ha oTceku Gosee 0,5 (cm. § 30),
OIMH W3 HACOCOB SBJISETCA HAcCOCOM MOIPYXHOrO THNA, 3 MCTOYHHK €ro
MHTAHUA HAXOOWTCA Bbille ManyGel nepeGopok. B MpoTUBHOM ciyuae HaCoCHI
H UCTOYHMKH UX AMTAaHHA pa3sMeLIaloT B Pa3HbIX BOJOHENPOHHLAeMbIX OTCe-
KaX TakKMM 00pa3oM, yToObl MpU TH0GOM NOMYCKaeMOM [jld CyQHa 3aTome-
HHM OJMH HacOC HaXOMMICA B HEMOBPEXKIEHHOM OTCeKe H 6bUT crocobeH
ocywate J1o6oit 3aromieHHbId otrcek. ObecneuHBaeTCs BO3MOXHOCTB OCY-
nreHuss MO uepe3 nmpueMHBle OTPOCTKM, MPHCOeAHHEHHble K Hacocy, HpH
OIHOBPEMEHHOM OCYILEHUH OCTafIbHBIX OTCEKOB ApyTHmMM Hacocamu. Kpome
TOro, ApegyCMATpHBAeTCA BO3MOMHOCTb aBapuiiHoro ocywenus MO, mis
4yero HauOONBIUMA NO MPOU3BOOMTENBHOCTH HACOC OXJIAXKIAIOLIEH IJIaBHbIE
OBMIaTeld BOABI MMeeT TPUEMHBIE OTPOCTKH C HEBO3BPATHO-3aIOPHBIMH
KNlanmaHamy, NpPHYEM Ha OTPOCTKAaX He YCTAHAB/IMBAKT NpPHEMHbBIE CETKH
H duneTpel. MO ¢ pBOIHBIM NHOM 060PYAYIOT OCYUMTeNbHRIMU KOMOOLUAMH
BMecTHMOCTbI0 He MeHee 0,2 m>. OcynmrtensHblit Tpy6OmpoBOd 0BBIYHO
NPOK/IagbIBalOT BHe JBOHHOTO [iHAa, a B CNyYagX NMpPOKIJIAAKH B HBOAHOM
OHe ApHeMHBIe OTPOCTKM B KaXIOM BOJOHENPOHUIIAEMOM OTCeKe 060pyay 0T
HEBO3BpPaTHRIMH “KJlamaHaMu. BHyTpu Iaxr j1ara u 3Xonora, B KOJOAuUax
OBOMHOrO AHa OO MeXaHH3MaMM U B MecTaxX cOopa BOOABI YCTaHaBIUBAIOT



IOTOTHUTE IbHBIE TpHeMHble OTPOCTKH. HomeleHHe aMMMAYHBIX XOJIOOMIIb-
HbIX MalIHH HMeeT ABTOHOMHYIO CHCTEMY CCYLIeHHS, 3  PEOHOBBIX — MOIKIIIO-
yaeTcs K obiIecyIoBoil cucTeMe ocylueHHs. B KopMoBOil YacTH Irpy30BOI0
TpIOMa C ABOHHBIM IHOM IIpedyCMATPHBRIOT IO OQHOMY ocymuTeanomy
KonoAuy ¢ Kaxgoro 6o0pra BMeCTHMOCTbIo He MeHee 0,2 m3. ®op- u axrep-
MK, He HCIOJIb3yeMble B KAaUeCTBE LUCTEPH, HENHbIE ALMKH H IIKHIlE PCKHe
MOTYT HMMETh aBTOHOMHOE OCYLUeHHE PyYHbIMH HAaCOCAMM MJIM BOJSHBEMH
xekTopaMs. OcyllieHHe NOMelIeHHH py/EBBIX MAallMH M OPYTMX NOMelle-
HMH Hall aXTepPIHKOM MOXET OCYIIECTBIATHCA PYYHBIMH HaCOCaMM, BOOSAHBI-
MH 9XeKTOpaMH HIIH IIpH MOMOLM cTouHbIX TpyD. K mpuemMuo# ocymmTens-
HOM MaruCTpajii MOIKJIIOYAI0T HAcOC TPIOMHBIX BOf, TOJAWIIHHA BOAY Ha
cemapaTop MM Ha cnenuanbHoe cygHo. OuHiieHHas B cemapaTope Bofa yna-
nseTcsa 3a GOpT, a mpOAyKThI OYMCTKH — B COOPHYI0O IMCTEPHY. B mucTepHax
Y TpIOMax TpyOonpoBOa MPOKNAALIBAT B CHEUMANBHBIX TYHHEAX.

BogooTrTnuBHaA CcHCTeMa IpedHa3HaYeHa [IA  yJalleHHs
BonbMIMX Macc BOZbI, MONABIEH HA CyHO TIPH 3aTOIUIEHHH oTcekoB. CHcTe-
Ma aHaJIOTHYHa OCYIIMTE/IBHOM CHCTeMe, HO UMeeT TPyObl 3HAUHTeNbHO 607ib-
mero guametpa (go 300—400 Mm) u Hacoce! GollbILEH TPOU3BOOMTENIBHOCTH.,
Ha mpoMBICIIOBBIX CyJaX CHCTeMa BXO[MT B COCTAB €MHCH OCYLIMTEIbHOH
CHCTEMBI.

CnyckHas M nNepenycCKHasA CHCTeMBl IIpeHA3HAYECHBI
COOTBETCTBEHHO IS CJIMBA M TlepenyCKa BOJBI U3 HeGOMBILIMX HEOCYIIAEMBIX
NMOMelIeHAR B OCyllaeMble. B caMOM HHM3KOM MecTe HEOCYIlaeMOro Iome-
IIEHNS YCTAHABJIHBAIOT HEBO3BPATHBIN MIIM HEBO3BPATHO-3alIOPHBIA K14IaH,
OT KOTOpOI'O OTBOIAT CHYCKHYI0 TpPyGKy K paclofioxeHHOMY B OCYIIA€MOM
OTCeKe CTOYHOMY KOJIOALY, 7NbsflaM MIM K CllelHajIbHOH Bo#ocBOpHO#M
uMcTepHe. CTOUHBI TpyGONpOBOA, OXJI4XKOAEMBIX NMOMENICHHH CHabXaercs
THIPaBIUYECKHM 33aTBOPOM H He UMeeT 3aMOPHBIX KiananoB. Eonu crounas
IMCTepHA ABNAeTCA OGWEH MIA HECKOIBKHX BOJOHENPOHHIIAEMBIX OTCEKOB,
TO CTOYHbIE TPYObl 0OOPY/YIOT HEBO3BPATHBIMH KJIaLIAHAMH.

BanmactHaa cucrema (puc. 2.30,6) mpenHasHaueHa A
IpHeMa, NepeMelleHus ¥ yOaneHusa 3aBOpTHOH Bofbl C Lelbio YIydileHHA
MOpEeXOIHbIX KayeCTB W COXpaHeHMs NPOYHOCTH Koprnyca cygHa. Cucrema
COCTOMT M3 NUCTEPH V1A BOOAHOIO Gajlnacra, HacocoB H TpyGBompoBogoB
¢ apMaTypoil, CpeICTB KOHTPOJIA KOJIMYeCTBA IPUHATOrO Basiacta H BO3RYll-
HBIX TpyG. B KauecTBe OGanyacTHBIX IMCTepH OOBIYHO HCNONB3YIOT - GODP-
H axTeplmHK, a TaK)e LHMCTepHbl OBOMHQro aHa, OcymienHe GajutaCTHBIX
IMCTEpH OCYILIECTBIIAIOT Yepe3 TOT xe TpyBompoBonm, YTO M HaloHeHue.

. Hpu a3toM kimamaHHele kopoGku nemaror 3amopHoro tuma. Hacocs! cucre-
Mbl — caMOBcachiBaioude. 3aGopTHasgs Boga B CHUCTEMY IIOCTYmaeT Yepes
KHHICTOHBI WJIM KIIMHKETBI, YCTaHOBJIEHHbIE Ha OOIUMBKE KOpIyca, CTeHKe
AIMKa 3a60pTHOH BoOAbl MM KHHICTOHHOIO AIIMKAa KW 3aKpelyleHHblE HA
npuBapeite (cMm. puc. 2.26,2). B HapyxHo#t ofumBke Kopnyca CymHa Ha
NPHEMHBIX OTBEPCTHAX pAaClloNaraloT CbeMHble 3alIUTHBIE pereTkd. Ilna
NpOyBaHMsA M IPOTrpeBaHUA IIPHEMHBIX OTBEPCTHH K HHM MOIBOMAAT CXXAThIA
BO3[yX, ropsayyi Boxy Minu mnap. Kaxpas 6GamnactHasA uucrepHa obcmyxu-
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BaeTCA HE31BUCUMBIM TpyGonpoBoaoM. CHCTeMy BBINONHAKT MO LEHTPasH-
30BaHHOM CXeMe ¢ JIMHeHHOM IIpOKIafkoH TpybompoBopmoB. bannacthas
cucTeMa OBCITYKMBAETCS He MeHee YeM OJHHM HaCOCOM, B KauecTBe KOTOPO-
ro Moryr OBbITh UCUOJIB30BaHBI HacoCsl OOlLECYIOBOTO Ha3HaYeHHs, B TOM
YMCIIe OCYHIMTENIBHBIA, IIOKAPHBIA HIIM Pe3CPBHBIH HACOC OXJIaXHAIOLUEH
Bofbl. [lpu 3TOM, ecnu GaniaCTHBIe UMCTepHBI MCMO/Ib3YIOT B KaueCTBE TOM-
JIMBHBIX, NpUMeHeHHe pe3epBHOIO Hacoca OXJIaXkaalouled BOABI MM MOXap-
HOTO Hacoca HemomyctTHMo. Hacocel, mcnonsayemble mist oTKauky -Gamiact-
HOH BOJBI M3 UUCTEPH JBOHHOIO [HA, JOJHKHBL ObITh CAMOBCACHIBAIOLIMMH.
I1puemnbie OTPOCTKH CHCTEMb obeclieuMBalT OCylleHHe GannacTHOH lIPlCTep
HbI IIPY K peHe CyaHa oo 5 °

B rpymny 6anndcrm>1x CHCTEM BXOOAT KpeHoBafA H n.m})q;epemuaﬂ
CHCTEMBI, NpeJHa3HAYCHHBIE [UJ1 U3MEHEHHA MOCAAKH CyAHa. TakHe CHCTEMBI
XapaKTepHbI TOJIBKO JIs1 CHELHMAIBHBIX CyA0B. Ha GONBIIMHCTBE POMBICTIO-
BBIX CyOOB OCYWIMTeNbHyl, OannacTHyio, KpeHOByl H mudiepeHTHYI0
CHCTeMBI OObemHHAIT B 00ulyo 6a/lacTHO-OCYyUIMTeNbHY0 cucTemy. [lpu
3TOM IpHEMHBiH TPYyOONpOBOI OCYILMTENIBHON CHCTEMBI BHINOJIHAKT He3aBH-
CHMBIM 0T BaNacTHOro, a OJMH M3 MPHEMHHMKOB OCYUIMTENBHOW CHCTEMBI
MKO nopBojAtr K He3aBUCHMOMY OCYLIMTeNbHOMY Hacocy. OGpiwo ycra-
HABJIMBAIOT He MeHee [IBYX DannacTHO-OCYLIMTENIBHBIX HACOCOB.

Tpy6orpoRoabl OCYUIMTETBHOH, BOTOOTIHBHOM, CIYCKHOH H Il penycK-
HOH CUCTeM MapKHpYIOT Y3KHM 3efleHbIM OCHOBHBIM M HIMPOKHM Y€ pHbIM
HOOMOJIHUTENIbHBIM OTJIMYMTESIBHBIMU KOJIbLAMH, a OallacTHOH, KpPEHOBOH
M mugdepeHTHOR CHCTEM — IUHPOKAM 3eJIeHBIM OCHOBHBIM OTIIHUMTENILHRIM
KONBLOM.

BospyuiHas nopyiiika npu 3anoJHEHUH UUCTEPH YCTPaHAETCA € IIOMOLLBIO
BO3[AYHIHBIX TpyD C BO3AYHIHOH TOJIOBKOH, BBIBEOCHHBIX W3 UMCIEpH Ha
BepXHiol TanyGy M 3aruyThix Ha yron 180 °. INonnaBkoBslit KnanaH (pe3H-
HOBBIH 1UapMK) TOJIOBKHM MpELOTBpAlaeT MOMNaJaHHe B LMCIEPHY BOMBI.
HsmeputensHele TpyGbr (cM. § 18, puc. 2.40) pasmewwaloT Hag CaMbiM
HH3KHMM MeCTOM LMCTepHbf (TpioMa). YpOBeHb MMIKOCTH OIMpenessior
N0 BBICOTE CMOUYEHHOH NOBEPXHOCTH (YTIUTOKA, MNOAHHMAeMOro BBepX
3a BBIBOPAaUMBacMyK BTYHKY. Bo3dyiliHble M H3MepUTEJIbHbIE TPYObl MapKH-
PYIOT Y3KHMH JKeJIThIM OCHOBHBIM H [ONOJIHHTEJIBHBIM (OCHOBHOTO LBeETa
MPOBOIMMOM Cpefibl) OT/IMUATENIBHBIMA KOJBIAMH.

CanurapHbie cuctembl. OCHOBHbIE 3JIeMEHTBI CHCTE MBI M TheE B O it
B OBl HpeAcTapjieHbi Ha puc. 2.31,a. Booy XpaHAT B CrieuManbHbIX BKIaf-
HBIX LMCTepHaX (He MeHee OBYX). llucTepHbt He compuKacaioTcs ¢ 3a00pTHOM
BOAOH M TOIJIMBHBIMH IIMCTEPHAMH, YAAJIeHbl OT MCTOUHHKOB TeIUIa H CKOIljle-
HHH HEYMCTOT. B esisAX BBIIOJIHEHHA CaHUTapHbIX TpeGOBAaHMH K NHUTbeBOMH
BOJIe BHYTpPEHHAA IIOBEPXHOCTh LMCTEPH TILATENBHO 3aYMILAETCA M MOKDBI-
BaeTCsA Ge30MacHbIMH IS 3NOPOBBA JIoAeH KpackaMu. HauGonsiuee pacnpo-
CTpaHeHHe NONYYAIM: UMHKOCHJIMKAaTHas kpacka B-)K-41, HaHocuMas Ha
IIOBEPXHOCTh B TPU CJ/I0fl CO CMauuBaHKeEM MocneHero ¢nos 10 %-HbIM pacTBo-
poM oprodocopHoil KUCIOTBI: ITHIICHIKKATHasA kpacka KO-42, HaHocumas
B YeTRIpe CJIOS: MOIMypeTaHOBBbIe 3Manu YP-41, YP-41J1, 3:76. HaHOCHMBIe
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Puc. 2.31. [NpuHuMnHanbHble CXeMbI CAHHTAPHBIX CHCTEM:

g — muTbeBOfi BoOmBI; 6 — cTouHo-aHoBOR; I — 3amopHble knanmaHb; 2 — TpyGo-
NpOBOI" CKAaTOTO BO3AYXa; J — HEBO3BPATHO-3aNMOPHBIA KnamaH; 4 — npenoXpaHu-
TenbHplA KnanaH; S5 — maHomerpbl; 6 — rumpodop; 7 — cnuBHOR TpyBonposoa; 8 —
Knanan mauomerpa; 9 — manomerpuueckoe peite; IQ — anextpounens; Il — sanexTpo-
neuratens; 12 — wacoc murheBod moapl; I3 ~ mcachiBaloumit TpyGonpomonm; I4 —
3amacHas UMCTEPHAa MUTLeBOH Bonabl; IS5 — mpueMHBNI xanaH ¢ ceTkod; /6 — maTuwmk
ypoBuemepa; I7 — rpyBGonpoBon npueMa soapt ¢ Gepera (apyroro cypma); 18 —
Tpy6onpoBon OT onpecHUTenbHOW ycraHomku; /9 — pepxusm nanyBa; 20 — ypossue-
Mep; 21 — BosgyuHas Tpy6a; 22 — npoTuBONBUILHBEL dunbTp; 23 — Bogopa3BopHbIit
kpan; 24 — pacxomusiit TpyBonposond; 25 — pacxomMblii KpaH; 26 — IHMTaTeNbHbIA
TpyGonposon; 27 — caTyparopHaAa YCTAHOBKA IR IPUTOTOBNEHMS TCa3UpPOBaHHOM
Boasi; 28 — ympiBansauk; 29 — muccyap; 30 — ywmraser; 31 — ¢anosbit TpyGonpo -
Bopn; 32 — dexanenar muctepHa; 33 — dexanbhble Hacocel; 34 — CTOYHAA LMCTEQH::
35 - tpyGonpoBoa NpoMbIBaHUA UUCTepH 3aGopTHOM Bomoi; J6 ~ cTOuMBIl TpyS-

nposon; 37 — oTnueHOM TpyBonposox

B TPH CJ0#; MPOTeKTOPHAA KpacKa (CHIMKALMHK-3), HAKOCHMAA B TPHU CI{OA,
H Op. 3an0ofHATCA LHMCTePHBI OT GeperoBOH MarMCTpalM HUTBEBOW BOLIPI,
3amachl MOMOJIHAITICA C CYAOB-BOZOJIEEB M OT CYOOBOM OINPeCHHUTEIBHOM
YCTaHOBKH.

Hpuaimn paBGotsl ONpecHUTEIBHOM YCTAHOBKH COCTOMT B BbIIIAPWBAHWM
MOPCKOH BOZIBI B ONpPeCHHTeNE C NOCHeAyIoued KOHIEHCauHei napa B KOH-
neHcatope. IonyyeHHass OHCUHANIMPOBaHHAaA BOMA HACBILIAETCHA KHCIIOPOIOM
M [pYr¥M# KOMIOHEHTAMHM IUIA NPHIAHUA el HeOOXOOMMBIX BKYCOBBIX
KkavectB. OGuwian MPOU3BOIMTENBHOCTE ONPECHNTENBHBIX YCTAHOBOK HEKOTO-
poix IIB cocrapnser 350—500, a goGeiBaromwmx cynos — 120—150 1/cyr.
Cpok XpaHeHMs NHTBEBOH BOJBI YBEIMYHBAIOT 33 CYeT ee NPOKAUMBAHMS
Yyepe3 HOHH3AIMOHHYI0 BaKTe pHUHIHYI0 YCTaHOBKY.

IMHesMoumcTepHa  (runpodop) — pedepsyap ¢ BCHOM, BBITECHAEMON
K HOTPeOHTENII0 CXKAaTHIM BO3OYXOM. MaHOMeTpHueCKOe pelle NMpH 3aJaHHBIX
MUHHMAaAbHOM M MAKCHMAJIBHOM 3HAYeHHAX [aBJIEHHA BO3AYyXa B IMApO-
¢dope 3aMbikaer NAGO pPa3MbIKAET IMEKTPHYECKYIO LeMb, aBTOMATHYECKH
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BKIIIOYaA WIH BBIK/IOWA HACOC 10 Mepe pacxofia Boayl B rupipodope. Ipe-
OOXpaHMTeNbHbIH KranaH rufapodopa cpabaTeBaeT, eciiM [aBJjieHHe CXATOro
Bo3Ayxa B ruapodope Ha 20% NpeBHICAT MAaKCHMAIBHO YCTaHOBJICHHOE
ona mMaHopente. Ha HeGoNbIUHMX CyaX BMeCTO [HEBMOLMCTE PH YCTaHABIHBAOT
(same B pyGke) pacXoOHMylo WHMCTepHY, H3 KOTOPOH BoMa K MOTPEGHTeNAM
NOCTyMaeT caMOTeKOM, a aBToOMaTHYeckas pabora Hacoca oGecneunBaercs
NOIMNAaBKOBLIM pefe, CpabBaThIBaIMM IpH IIpelesIbHBIX YPOBHAX BOOBI
B IMCTEpHe,

CucTeMy mHTbeBOH BOObI MAapKHPYIT [ABYMS Y3KHMHM OCHOBHBIMH
OTITHYMTE/IBHBIMA KOJIBHAMH 3€JICHOTO LBeTa H ONIHMM IPedyHpeXXIaloiHM
CHHeETO UBeTa.

CHcTemMa MBTheBOH BOBI IO YCTPOHCTBY aHAJTOTHYHA CHCTe-
Me IHMTbeBOH BOMBI, HO B €€ COCTaB JONOJIHHTENIbHO BKIIIOYAIOT OTHAEbHBIE
TpyGOINpoBOAbI H UHCTEPHY FOpAYei BOJBI, BOLOMONOT peBaTeNlb H CAMOCTOA-
TeIbHBIH 3JIEKTPOHACOC 1A NMepeKaYHBAHHUA TOpAUYeH BOAbI. 3amachl MbIThe-
BO# BOJBI XpaHAT B IMCTEpPHAX IPOYHOTO KOpHyca CylHa (B JMNTaHKax,
GOpTOBBIX UMCTEpHAX, WMCTepHaX [BOAHOro aHa). Ha HexoTopsix Cymax
CHCTeMB! MBITBEBOH M NUTBeBOH BOOBI coBMelleHbl, IloTpeGutenu o6enx
CHCTeM 0beCTieYHBaOTCA MUTbeBOl BOMOH.

Cuctema 3a60opTHOH BOOB MO YCTPOHCTBY aHAJOTHYHA
CHCTeMe TMTheBOH BOAbl, HO He HMeeT 3amacHbIX wucTepH. Mcmomb3yercs
CHCTeMa [Iji NMPOMBIBKH TaJIbIOHOB, OXJIAXOEHHA KHNATWILHHKOB, BOJO-
nogorpeBaTtesieif, NHTaHHA ONPECHATEIIBHOH YCTaHOBKH, XO3AHCTBEHHBIX
HYXI H T. 1L

CucteMsl MBITBEBOH H 3a60PTHOH BOABI MAPKHPYIOT Y3KHMHU OCHOBHBIMH
H JIONOJIHATEJIbHBIMM OTIHYHTEJIbHBIMY KOJIBIAMH 3€JIeHOTO 1IBeTa.

®aHoOBaA CHCTEMAa TmpeAHA3HAYeHA [NA YHANCHUA HEUHMCTOT
(¢exanbHBIX BOA) M3 [aJibIOHOB, CTOYHAA CHCTeMa — A yHaleHus
TpA3HOH BOIOBI M3 YMBIBAJIbHHKOB, G6aHb, OylleBbIX, NpaYeyHsIX H T. I. CoBpe-
MEHHbIE CYy/Ia HMEIOT CTOYHO<paHOBYI0 CHCTeMy 3aK pbITOro THNa (puc.2.31,6).
W3 cannTapHbIX MoMenieHHA (eKanbHbie ¥ CTOUHbIC BOIbI NOCTYTAOT B COOT-
BETCTBYHILHE UHCTEPHbI CAMOTEKOM IO ($aHOBOMY H CTOWHOMY TpyGompo-
BOJAaM, Ha KOTOPBIX YCTAaHAaBIIMBAlOT BOLfHBIE 3aTBOpPbI — M3THOBI TpYO,
rge BOJA 3a[lep>XUBAeTCA M NPENATCTBYeT HPOHUKHOBEHHIO ra3op (3anaxoB)
B nomeuicHuf., C 3TOH >ke Henblo NOA YMBIBAJIBHHKAMU YCTaHaBIIHBAIOT
orcToiHMKH. TpyGompoBon ¢aHOBOH CHCTeMbl MMeeT AHaMeTp He MeHee
100 MM H NpoKJIagplBalOT €ro ¢ ykjioHoM He Menee 0,05. Hduamerp TpyGo-
MpoBOJa CTOYHOM CHCTeMbl MeHbile. M3 mucTepH HeWHMCTOTHI yHansmioT ¢e-
KanbHpIM H4cOCOM, OBOpYNOBaHHBIM YCTPOHCTBOM jif aBTOMAaTHYECKOro
Nycka NpH 3aloJIHEHHH UMCTEpHbI. B MOpTY M B BOax ¢ CAHUTApHBIM peXU-
MOM aBTOMaTHKa OTKmiuaeTcA, IIucTepHsl pacmonaraloT BHanH OT XWIbIX
H CNy>XeBHBIX TOMENIEHHH, TOCTOB YNPaBiIeHHA W MCTOYHHKOB Tellna, 06opy-
AYIOT CHIHanM3auyed O 3alOoJIHEHHM M yKas3aTeJIAMM YDPOBHS 3allOJIHEHMA.
V BbIxoma 3a 60pT OTVIMBHOH TPyGOIPOBOX MMeeT DUCTaHHHMOHHO YIpaBJisie-
MBI HEBO3BPaTHO-3aNOpPHBIA KiamaH. C nany6G BHYTPEHHHMX MOMelleHHM
BOJIa CAMOTEKOM IOCTyTNaeT B CTOYHbIE TPy Gbl Yepes LINUTATHL, A ¢ OTKPBITHIX



nany6 — vepes nanyOHple INMMIATH IO
BEPTHKAIIBHBIM TPY6GaM mOC/eNOBaTelNb-
HO ¢ ofHO# ManyGei Ha OpyTyio H 3aTeM
3a Gopr. CucTeMy MapKHpYIOT Y3KHM
OCHOBHBIM H IMPOKHM [OTIOJHHUTEb-
HBIM OTIIHUYMTENIBHBIMH KOJBHAMM Yep-
HOTO L{BETa.

CornacHo TpeGoBanuaM KoHBeHIHH
MAPIIOJI-73/78, Bce cyna HOJXHbI GbITh
CHaOXeHbl YCTAHOBKAaMH I OWICTKH
¥ 06€e33apaXaIBaHHA JIbUIbHBIX, CTOYHBIX
H  XO3fHCTBEHHO-OBITOBBIX BOI WM
HECTEPHAMH IUIA MX cBopa M mocnegyio-
med nepelaud Ha OYHCTHBIE COOpYe-
Hus. HpuMeHsieMble yCTaHOBKH OCHOEA-
Hbl Ha GOHOXHMMYeCKHX WIH dH3HKO- ; f X
XMMHYeCKHX  MeTofmax  obBpabGorkH. Sa Sopm
HepBrie pomxHbl paGoTarh Hempe peIBHO
H3-32 IPOJOIDKHTENBHOCTH 00pa3oBaHUA
AKTHBHOTO HJIa H HEKOTOPHIX €ro 0co-
GeHHOCTel (HanpuMep, H3-3a mNOTepu Pac. 2.32. [HpunimmnmansHas cxema
AKTHBHOCTH) , BTOpbie TpeGylOT Hajuuys YCTAHOBKM [if  (QH3IHKO-XHMHYECKOH
M XpaHeHHS ONACHBIX XMMHUYECKHMX pea- 06paGoTKM CTOWHLIX BOR
reHTOB (KOAryNfIKTOB), MOJ BO3MEHCT- 2 351 ;(:POZE::EH.NH;HMM K‘amesa;
BHEM KOTOPbIX B3BELICHHBIC TBEPMBIE , g ke MT:H‘;’T"; 6
YACTHUb] CTOYHBIX BOA BBUIEISIOTCHA,  peaxtop-orcrofmuk; 7, 8 — Kpambi
azicopOupysch Ha XJIOMbAX THOPOOKHCEH
MetainnoB. Xionss nHOO ocemawt, yMGo OThWIBTPOBBIBAIOTCA M NEpeKadi-
BaloTCA B cOOpHYI0 eMKOCTD, 3 OWMLIEHHbIE CTOKH NOCTYNAWT u1a 0be33apa-
JMBAaHKA B Je3SHHGEKHHOHHYI kaMepy. B nomoGHBIX yCTAHOBKAX MCIOJh-
3yI0T THOPOOKHCH MATHHA, KAJBIKSA, XJIOPHOE XENE30 W IPYTHE XHMHKATHI.
IlepcnexTHBeH (GHIMKO-XHMHUYECKHH CINOCOD OUACTKH CTOYHBIX BOL M HX
CMecH C ¢eKanbHBIME BOJAMH NPH 3IeKTPOXMMHYECKOM DONYYeHMH Koa-
rynautoB (puc. 2.32). CuacoG 0CHOBaH Ha aHOIHOM PaCTBOPEHKH AJIIOMHHHA
6o xeneza B MOpCKOil Bofe (WJIH PacTBOpPE NMOBapEHHOH conin) ¢ 06paso-
BaHHEM THOPOKCOXIOPHIOB, ABNAOUMXCA 3()PeKTMBHBIME KOATYIHAHTaMH
U1 OMMCTKH BOMpBI OT B3BEIUCHHBIX YacTHH UM HedTenponykrtos, OuuiaeMas
BOia TIONACTCA B NPe/IBAPHTEIbHYIO KaMe Py, CHab¥eHHY0 IBYMA bUIIbTpaMH
rpy6oii OWMCTKHM, IO€ MPOHCXOOAT YACTHYHOE pasfiesieHHe HedTENPOHYKTOB
H (unpTpauusd OT KpPYNHbIX NpuMeceit. Macia nepeKayuBawTCsA B MaclIo-
COOpHHK, 3 HePTeNPOHAYKTHl B BHAE B3BeLUEHHBIX YaCTHI MOCTYIAIOT BMECTE
co crokamu B peakTop. Hocne 3anonHenus peakTopa HauMHaetcs HapaGoTka
KOATyjIfiTa B 3NIEKTPOJIM3EPE, a BBHIIEIAIOUIMIACA XI0D NPomycKaeTcs Yepes
owiLIaeMbie CTOKH. KoarynsaHT BbITECHAETCA CXKATBIM BO3TYXOM H3 37IEKTPO-
JIM3epa ¥ CMEIIMBAETCA ¢ OUMIIAeMOM BofloH. B mpouecce pasnoxeHHs: rumo-
XJIOPHTa B CTOYHOH BOMOe IPOUCXOOMT (IOTaHMs B3BELEHHBIX YACTHI C
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Puc. 2.33. IlpuHUMIMansHasd cxema YCTAHOBKH AJIA 3NEeKTPoXMMHMUeckoit oGpa-
60TKHU CTOYHEIX BOM:

1] — eMKOCTP ¢ TMOBapeHHOW CcONMBIO; 2 — YCTPOWCTBO OTBOOA OYHIIEHHGH
BOABI M TeHbl; 3 — BeHTWIATOp; 4 — NpHUBOQ, NMEHOCHEMHOIO MeEXaHM3Ma; S —
6MoKM 37TEKTPOOOB; 6 — 3NTeKTPONBUraTeNb NPUBONA CETYATOrO MIbTpa; 7 ~ -
ceTuaThiit UILTP; 8 — Tpy6a mis npoMeiBku dunpTpa; 9 — npuemHas BOpOHKa;
10 — namenvunrens uwmama; [l — nacocnr; 12 — dunbrp-orcroitnuk; 13 —
paTuuk ypoBHAa; I4 — KoHTpone xadecTBa ouMeHHoOR Boawi; IS5 - gpoccens-
HBLT KITAN3H MOA2YA OUMUIEHHOW BOMABI B €MKOCTh ¢ cOnbio; I6 — mpoccenbHbIA
KJIan8H (¢ HeBO3BPATHbIM KIIANMAHOM) NOJAYM CTOHHBIX BOJ B Y3eln 371eKTpo-
XMMMYECKO OWHUCTKH; J— 670K rpyBoi ouucTKu M cGopa upiama (npumeceit) ;
II - ycpemHMTesIbHAH €eMKOCTh; [I[ — y3es1 3nmeKTpoXxMMmMuecKol o06paBoTKH;

IV - emkocTb c6Opa OYHLLIEHHON BOObI

HOMOIIBIO BBIIENAIINETOCA TIa3000pa3HOro XJIOpa M CXATOrO BOIAYXa,
YyKcTan $HpaKlMA CIMBAETCA Yepe3 KpaH 7, a rycTasd — Yepe3 KpaH & nonaetcs
B 1maMocBopuuk. 3ddexT owCIKM BOAbI OT He(TENPOAYKTOB HOCTHraeT
99 %, oT B3BelEHHDIX BelECTB — 97 %.

B nocnepnee BpemMsA NONYYMIH PacnpOCTPaHEHHE YCTaHOBKH C 3IEKTPO-
xuMHYecK ol 06paBoTkoi cTounsix Bom tna J0C (pue. 2.33). Mo mpuem-
HoMy naTpybky CTOYHBle BOABI NOCTYMAKT Ha BPAILAIIUMHACA CETYATHIK
$WwIsTp, B KOTOPOM HOM, EHCTBHEM LEHTPOOGEXKHBIX CH1 KPYIHBIE 3arpss-
HeHHA (IIMAM) CIIeTAloT C CETKH, yHapsAwTcs 06 3MacTHUHbIH 3K paH K NafanT
B [UJAMOBYI0 eMKOCTh, OuMiueHHBIe OT KPYIHBIX 3aIpA3HEHHH CTOUHEIE
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4 Puc. 2.34, Tlew mis cxmr.amm 0TOpPOCOB:

1 — mmo3 nomsuM Mycopa; 2 ~ BO3OYXOAYB;
3 — nutan ¢yTeposka; 4 — spixom TrasoB; J —
6 3XKEeKTOp; O — BTOpUUHASA KaMepa CrODaHWA; 7 —

KaMepa CropaHuMa wuiama; & — sanansHas op-
7 cynks; 9 — nomaya Tomnmea; 10 — camooumusaio-
wpitcs $unetp; 1/ — wnaMosbmt ump-
KYNAUMOHHBI Hacoc; 12 — Hacoc-gpo-
6uaxa; 13 — mucrepna wnama; 14 —
nofada nBUTaMs8 M TBEpABIX OTGPOCUB;
15 - wnaMoOBBIA O3UPYIOUMA HACOC;
16 — cMecutens; 17 — wnamMosasn ¢bop-
cyuxsa; 18 — rennonepenaromas kepa-
muueckan cerka; J9 — nomaus BO3-
79 17 6 15 myxa naa pacnbutesus; 20 — gmoiHas
CTEHKa BO3AYIIHOTO oxmnaxaenus; 21 —
KaMepa CropaHus TmepAblXx OTGpocoB

X

C)

e

JIK

BOIB! Yepe3 IPHEMHYI0 BOPOHKY MOCTYMaKT B eMKOCTb Il yCPEIHCHHA
COCTaBa CTOYHBIX BOI, OTKYJAa MepeKauuBaloICA yepes ApOCcellb H HEBO3-
BPATHBIA KIJIamaH Ha 3JIeKTPOXHMHMUeCKY ouMcTKy. IIpouecc oumcrkm ocy-
HMIECTBIIAETCA TIpH MOCIIeIOBATENIBHOM HPOXOXIACHMH CTOKOB Uepe3 MeX-
aneKTpomHble NpocTpaHcrsa. IIpy 3ToM 3arpsA3HeHHs oGpa3ylT Ha NOBepX-
HOCTH CTOYHBIX BOJI MleHy, KOTOpasA CKpeOkaMH HampaBlAeTCs B UEHTP €M-
KOCTH M CaMOTEKOM IOCTyNaeT B HUIaMOBYI0 eMKoCTh. OTkauka nuiama
ONHOBPEMEHHO C ero M3MeJIbYeHHEM IPOH3BOAMICA B HEKAIBHYI0 UHCTEPHY
160 B MycopoCxkHrawomyto neds, [IpoMbiBKa CeTKH Bpalllalomerocsa cerya-
T0r0 ¢UnbIpa obecreuuBaeTca OGPaTHBIM MOTOKOM BOJBI Yepe3 KOJIbIe-
06pa3Hy1o e phOpPHPOBAHHYI0 TPYOY, PAacloNIOKEHHYI0 B IPHEMHON BOPOHKE -
Ilpu pabore 3OC Ha mpecHo# BOHe NpPedyCMOTPeHa eMKOCTb, B KOTOPYIO
3aCBINAeTCA NOBapeHHasA COJIb M HACOCOM Mofaerca ouuteHHaA Bopga. O6pa-
30BABIIMHCA Paccoll CaMOTEKOM Uepe3 e peJIMBHYI0 TPy6Y MOCTymaeT B y3ell
JNMEKTPOXHMMHMYECKON OUUCTKH. B ycTaHOBKe npelycMOTpeHa NPHHYOMTENbHAA
BEHTWIAUMA BCEX €MKOCTed, YTo obecleunBaeT HeOOXOOMMOe pa3peXkeHHe H
TIpeNMATCTBYeT IPOHHKHOBEHHIO HEIPHUATHBIX 3a1aXOB B CYJOBBIE TOMEILIEHHS.

OnmuH M3 NepCleKTHBHBIX BAPHAHTOB IeYM IUIA CXHUIAHUA MHMAKHX H
TBEPABIX OTOpoCOB npeicTaBied Ha puc. 2.34. 3ananpHasa (opcyHka nop-
MMraeT UUIAMOBYK WM oOTK/iovaerca. llnamomaa ¢opcyHka HarpeBaeT mo-
HaBaeMblii Ha Hee HedranoM nuram mo 800 °C, HITAMOBBIH O pylOLIHA
HacOC aBTOMAaTHYeCKH 3alyCKaeTCs, IUIaM cropaeT. B ciyvasax snarocomep-
aHMA UUTama cBbile 60 % M MOHMXEHHA TemmepaTypbl Huxe 800 °C aBTo-
MAaTHYECKH YBETMYMBAETCA [10/1a4 TOMINBA, a [IPH MOBBINIEHHH TEMIIEPaTy pbl
cepmne 960 °C aBTOMAaTHYECKH yMeHBIUAeTCA MPOH3BOJMTEIBHOCTh ILIAMO-
Boro Hacoca. Ilpu cropaHms HDTama HarpeBaeTcs KepamHYecKas CTEHKA U B
CMEXHOi KaMepe Cropalor TBepable 0T6pochl (Mycop) . B cyyasax orcyTcTBuA
HedTAHOro NLLTaMa TBepIble OTGPOCHI CKUIAIOT C NOJOIPEBOM Ke paMuyeCKOH
CTeHKH ToIIMBOM. Hacoc-mpoOHika, HMPKYIAIMOHHBIA HacOC [UIA LIIamMa H
BO3[IyXOfyBKa paGoraiot Henpepuisto. Ipu aBapwiinoi Temnepatype 1050 °C
fieYh ABTOMATUYECKH 1€ PeKITHYAETCA HA PEXKMM OXITaXKOEeHU S .
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CHcTeMBl MCKYCCTBEHHOIO MMKpoK/mMara. CHCTeMY NapoBOTLO
OTONNEeHHUA Ha CydaX MaIOro BOAOH3MElleHHA CYPOAT NG UeHTpasiu-
30BaHHOMY RpPMHIMNY, Ha APYTHX CyJaX — no rpymmosoMy. TennoHocuTenem

' CAIYXHT HAChilLEHHBIA Nap HH3koro HasneHua (0,2—0,3 MIl2), nonyvaeMsri
OT TIJ4BHBIX, BCTIOMOFATENBHBIX WM YTUAM3aUMOHHBIX KOTiI0B. CHCTeMa

a) / ]
Nlag em xomaa -
2 J7 4 5 7
17 "Y1d9” 8

K numamenb -

JJ

Jz

4050000

Puc. 2.35. IlpuHuMnuankHple CxeMBbl CUCTEM OTOILTCHUA:

4 — NMapoBON OBYXNPOBOOHOHW; 6 — BOOAHOH; 6 — BO3RYIIHO# ORHOCTYIIEH-
yatoit; | — xoten; 2 — penyXuMOHHBIR kianaH; 3 — NpPelOXPaHUTENbHBIA KIIaNaH;
4 — cemapaTop nmapa (BomooTBOAHMIA); 5 — mapopacrpeienuTensHas Kopobka
(konnekTop); 6 — MAarMcTparb CBexero napa; / — OTPOCTKHM K rpeakam; &8 —
3ATMIOPHBLIA MIroneuaThlil Kianan; 9 — rpenxa; /0 — 3amopHBLIA KOHOEHCATHBIA KIla-
nan; /1 — orpocTku KoHpaeHcaTHOTO TpybompoBopma; 12 — marucTpans KoHaeHcaT-
Horo Tpy6Gonpomoma; I3 — cBopnaa xopob6kxa koupencara; J/4 — TpyBa oTBOmA
koupencara; 15 — xonpencatoorsonumk; 16 — rpyGonporon kowmencara; 17 —
remwnslis ammk; /8 — BopmopacmpenenuTensnan xopobxa; /9 — rpy6a orsopa mnapa;
20 - amTomaTnueckn OeiicTByloumit knanau; 2/ — Gax; 22 — rpyBonpoBop otBOAA
BOMbI Ha XO3ANCTBEHHbIE HYXObl; 2F — MUTAaTEbHbU HAacoc: 24 — WMPKYIALMOHHbHY
Hacoc; 25 - peuMpKYIAUMOHHBLIA 1pyGonpoBon; 26 — rpy6a OTBOHAa M3BBITOYHOM
Bonml; 27 — pacmmpurensHblit Gak; 28 — ropsvas sona; 29 — 3aGopuslit pacTpy6;
30 — tpyGonponos c¢mexero Bo3ayxs; JI — anexTpoBeHTHNATOp; 32 — KalOpH-
dep; 33 - 1pySonpoRoa TerMOHOCHTeNd: J4 — MAarucTpasnb MOJOTPETOro BO3OYXa;

35 — oTpocTkm K BO3OYXOpacnpeneTuTenam; 36 — BO3AY XOpACTIpEIENTHTETS
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MOXeT ObITh BBIMONIHEHAa OJHO- WIJIM [OBYXIPOBOOHOH. B mnepsoM crmyuvae
OTBOM, KOHJEHCAaTa W MOABOM, NMapa MPOU3BOAAT MO OJHOMY U TOMY Xe TpY-
6omposoay, Bo BTopoMm (puc. 2.35,24) —no pasHeIM TpyGonmposomam. llpu
OIHONPOBOJHOM CHCTEMe Nap OT KOTJIA Yepe3 PeAyKUMOHHDIM M NMpenoxpa-
HHTeJIbHBbIA KJIalaHpl MOMBOAAT K CEMapaTtopy, B KOTOPOM OH OCYIIaeTCA
M Yepe3 pacrpefieNuTelbHy0 KOopoOKy NMOoCTynaeT B Maructpasib. K Maructpa-
JIM OTPOCTKAMM IIPHCOETMHEHB! IpelikH. B rpenke Inap YacTHYHO KOH[IEHCH-
pyeTcs, H ero cMechb ¢ KOHHEHCATOM II0 OTPOCTKY IOCTYIlaeT B MaruCTpans
M KOHZEHCaTHylo KOpoOKy, fajiee yepe3 KilamaH # KOHJEHCATOOTBOAYMK —
B ,,TelVIbIH”’ MK, OTKYAa KOHJeHCAT HacocoM nozaerca B koten. Ha coBpe-
- MeHHBIX CyZaX MapoBOe OTOIUIeHHe NMpHMeHsoT tonbko B MO, canbrokax,
KJIaJOBbIX H T. M., TAK KaK OHO CHH)XaeT BJIAXKHOCTb BORIYXa B IIOMEILCHHUH,
BBI3BIBAET NPHTOPaHMe NBUTH HAa TpelIKaX M MOSBJICHHE 3aMaXa rapH, COmpo-
BOXMAaeTcA MIYMOM. CHCTeMy MapKHUpPYIOT Y3KHMH OCHOBHBIMM K JONOJIHM-
TebHBIM OT/IHYMTEIbHBIMU KOJIbLIaMH CepeOpHCTO-ceporo HReTa.

CucTteMy BOOAHOTO OTONJEeHHUA CTPOAT IO TOMY e
OpUHIMIY, YTO W CHCTeMYy NapOBOro OTOMNNEHHA, HO B HEH OICYICTBYIOT
cemapaTopbl, peIYKUHOHHBIE KIamaHbl M KOHAEHCAaTOOTBOOWMKHM. Temno-
HOCHTeNeM CIYXMT Bofa TemnepaTypoii 80-90°C. Cuctema cHaGxaercs
UM PKYJIAUMOHHBIM HACOCOM H PACUIMPHTENIbHBIM GaKOM, KOMIIEHCH PYIOILHM
u3MeHeHMe o6GbeMa BOAB NpH HarpeBaHud (puc. 2.35,6). Hupkynsuus
MoxeT 0beclieuwMBaThCA 3a CYeT pa3HOCTH IUIOTHOCTEH ropsved M OXJIaKZeH-
HOM B TIpelikax BOIbl (TPaBMTAUHOHHAS CHCTeMa). IIpu OBYXIpOBOAHOM
CHCTEME TEIIOHOCHTEIb MOJKET MOCTYNAaTh K IPeJIKaM CBEPXY BHH3 M CHH3Y
BBEpX, ABHTasAcCh B OJJHOM HallpaBlleHHH (TIPSMOTOYNANA CXEMA) WITH B IPOTH-
BOTIOJIOXHBIX HAalpaBJieHHAX (NMPOTHBOTOUHAA CXeMa), MpPU OOHOIPOBOIHOM
CHCTeMe TeIUIOHOCHTENb IOCTYNaeT K TIpelKaM CHH3Y H BBIXOOMT BHHUS.
CHcTeMy BOAAHOTO OTOIUIEHHS MPHMEHSAIOT B JGUIBIX, CTyXKeOHbIX H 06IL:<;
BEHHBIX IIOMELIEHHAX, MapKHPYIOT Y3KHMH 3€JIeHBIM OCHOBHBIM M cCepe
6pHCTO-CE PHIM TOMOTHUTETPHBIM OTIIHYHTETBHBIMK KOJBIIAMH.

CHcCTeMy BO3OYWHOTO OTOMNNEeHHSHA BHUIOJHAKT IO
TpyNnoBOMYy NpUHUMNY W NPHMEHAIOT TIPeHMYIUECTBEHHO B XWIBIX W Cny-
XeOHbIX noMeiieHUaX. TenIoHOoCHTeNIeM CITYXHUT NMOTAaBaeMbIid B NIOMeIIIEHHE
IlpeIBAPHTENBHO IOMIOrpeThil BO3AYX. llonmorpes MoXeT GbiTh OFHO- MIW
OBYXCTyTeHYaThIM. B mnepBoM cnyyae BO3[yX MOJIHOCTBIO TOHOTPEBACTCH
B o6ilieM BO3OYXONOAOrpeBaTesie, BO BTOPOM — vactuuno (o 15-20°C)
B IPYNNOBOM BO3[YXOIOAOTpeBaTesle U OKOHYATENbHO, O TpebByeMoi TeMre-
paTyphl, B KalOTHBIX BO3JYXOIOAOrpeBaTenfx. II0 OMBIBaeMBIM NOIOTpe-
BAEMBIM BO3LYXOM 0pebpeHHbIM TPy GKaM BO3[LyXOIO/IOr peBaTENA NPOXOIHT
nap MM ropsvas Bopa. IloflorpeB BO3/yXa MOXeT OCYILECTBIATLCS KT P~
YeCKHMH rpeinkaMi.  CKOMIOHOBAaHHBIA C 37eKTPOBEHTHIATOPOM TaKoOW
BO3IYXONONOTpeBaTeslh Ha3bIBalOT KanopH e po M. IlpHHuuMNHanmbHas
CxeMa CHCTeMbl BO3OYLIHOTO OTONJIEHHMA IipeAcTaBleHa Ha pHc. 2.35,4.

InexkTpHYecKOe OTOHNNEeHHE (IMEKTPOrpesiKH) HCIOND-
3yWT B IIOMELIEHUAX, I'le HeoOXOIMMMO NOIIEepXUBATb MOCTOSHHBIE TEM-
TepaTypy M BIaXHOCTb BO3AyXa (pyOkax u T. m.). B cBsisu ¢ mpoctoToit
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Puc. 2.36. CucreMu! BeHTHIIAUMU H KOHIMIMOHHPOBAHUSA BO3AYXa:

g — HOpManbHbIH  pednexTop; O — m8poRoO aediIeKTOP; 6 — IMEKUMOHHBIA
nedrekTop; 2 — CXeMa ONHOKAHANBHON BbICOKOHaropHoi CKB; O — cxeMa amyxka-
HanbHOM BhiCOKOHAMOpHOR CKB; [ — 1eHTpanbHbIfi KOHDMUMOHEp; 2 — 3MEKTPOBEHTH-
narop; 3 — Boanyxonposon; 4 — KAOTHBIH KOHIMUHOHED; S — cMecuTens; @ — GunbTp;
BIT — wospyxonoporpesatens; BO - Boapyxooxnamutens; ¥ — ysnawuurerin; I —

WIMMHHAP (BJIATOOTAGNHUTEND)

H THIMEHHYHOCTBIO 3TOT BHJ OTOIUIEHWA HaXOOMT Bce Gollee LIMPOKOE IIPH-
MeHeHHe.

Ha coBpeMeHHBIX cynax BO3OYyLIHOE OTOIUIEHHWE MPHMEHAIOT B COCIaBe
CHCTEeMBbl BEHTHJANKHN WM KOHIMUMOHMpPOBaHHA Bo3gyxa. Ilo
IPHHIMIY [eHCTBMA BEHTWIAUMA ObIBaeT €CTECTBEHHOH, WCKYCCTBEHHOH
M KOMOHHMPOBaHHOM, a 10 XapaKTepy — NPUTOUHOH (BOYBHO#), BRITSXKHOM
H TPHTOYHO-BBITSDKHOH. A moMelleHMM ¢ OOMHAKOBBIMH MapaMeTpaMH
BO3[yXa M XapaKTepoM BpELHBIX BbIIEJIEHHA CHCIEMY BEHTHIIALMH BBIIOJ-
HAIOT 10 IPYMIIOBOMY NPHHUMNY, 1A MOMelleHui Gonmbioro o6bvema (rpy-
30BBIe TPIOMBbI, MAallIHHHbIE H IPOH3BOACTBEHHbIE MOMELICHHA, KHHO3aJbl
H T. 1), @ TAKXe ISl aKKYMYJIATOPHBIX, IOMellueHHil ppIGOMYYHOH yCTaHOB-
KH, MeJHIIMHCKHX H3OIATOPOB H T. I1. — I0 aBBTOHOMHOMY.

BoanyXxooOMen mnpu ecTeCTBEHHOH BEHTWIALMH OCYlUeCIBNfleTcA JIHOO
yepe3 WUIIOMMHATODBI, JIOKK, ABEPH H T. M. 332 CYeT Pa3HOCTH IUIOTHOCTH
XOJIOOHOTO M TEIUIOro BO3OyXa, NGO Yepe3 MOBOPOTHIE HediieKTOpBI WIH
IKEKIMOHHbIE TOTIOBKH 3a CUET MCHONB30BAHHMA CKOPOCTHOrO MOTOKAa BO3-
Oyxa, ompiBalowlero cydHo. lednekTopbl B MONOXKeHHH, H30GpaxeHHOM
Ha puc. 2.36,4, 6, ofeClieYNBAOT BIMXKHYI BEHTWIALMIO, a 3XKEKIMOHHAs
rojyioBKa Ha pHc. 2.36,8 — BuITKHYI0. IIpy MX NOBOpPOTE BOKPYT BePTHKAIIb-
HO#t ocu Ha 180° xapakTep BeHTHNIAUMH M3MeHHWTCA. Kaxnblit medmexrtop
HMeeT IIPOYHYI0 KPpBIUIKY, KOTOPYI0 B IUTOPMOBYIO NOrofy 3aKphIBalOT.

CrcreMa HCKYCCTBEHHOH BEHTHIIALMH COCTOHT M3 3J1eKTPOBEHTHIIATOPOB,
BO3[IyXOIIPOBOAOB (KpYIJIOTO WIH NPAMOYTOJIBHOIO CEYEHHA) C pa3oGuiu-
TeJIbHBIMH KJTHHKETaMH, IPHEMHOM ¥ BO3NYXOpaclpefeInTeIbHOH apMaTyphI.
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IO CHMKEHHA INyMa B BO3OYXOMNpPOBOAAaX YCTaHABIHMBAWT 3BYKOIOIIIO-
wanmue natpy6xu. IIpuem cBEXEro M OTBOJ, 3ar pA3HEHHOTO BO3YXa IIPOH3-
BOLATCA uepe3 IpuBOBMIHbIE TOJIOBKH Ha OTKDBITOH nanyGe (HamcTpofike)
H BEHTWIALMOHHbIE IIaxXThl (B HaACTpoikKe WiH danbiurpybe) ¢ BO3myXo-
3aIIMTHBIMH KpBIINIKaMH. B cucTemax o6IwiecyIOBON BEHTHIALMH CBEXHM
BO3MYX MONAETCA BEHTWIATOPaMH yYepe3 GWILTP M BO3IyXOpaclpeneiuTeH
B XWIble M ClyXeGHble TOMEILECHNUA, BBITECHAA 3arpA3HEHHBIA BO3AyX B
KOpHOOp. 3arpsA3HeHHbIH BO3[yX M3 ObITOBBIX MOMCLICHHA 3acachbIBacTCA
BEHTHUJIATOPaMH M BbIGpacsIBacTCA B aTMOCPEPY, a CBEXKHH BO34Y X NOCTYHACT
yepe3 JBepHbI€ pELIETKH U3 KOpHEOpa. BoyBHbIe MarHcTpamu o60pymoBaHbl
aBTOMAaTHYeCKOH WM [JUCTAaHIMOHHO YIIPaBIAEMOM Tra30HeNpOHHLAEMOMH
apmatypoii, [Ie peK pbIBAIO1IEH KaHasIbl B Cllyyae NoXapa.

MKO o6opyayoT cMmelIaHHOH BEHTWIAUMER (eCTeCTBEHHOM BBITSKHOH
M MCKYCCTBEHHOH IIPUTOYHOM ) , TPEHMYIIECTBEHHO IIPUTOYHOM ¢ MOLOT PeBOM
BO3[yXa B BO3OyXONoJorpeBarese 3MMON M OXJIAXIEHHEM B BO3[yXO0OXia-
nutene nerom. IlomelneHHA XOMOAWIBHBIX MALMH MMEOT aBTOHOMHYIO
BBITSDKHYH BEHTWISUMIO Y JOMOJIHUTENbHYIO ABapUIHYIO, TPY30BbIE TPIOMBI —
HCKYCCTBEHHY0 BTS)KHYH M BBITSDKHYI0 BEHTWISLMIO C pa3MellleHUeM B BeH-
TWISUMOHHBIX KONMOHKAaX pPEeBEPCHMBHBIX OCEBBIX 3JJIEKTPOBEHTUIIATOPOB.
Hekortopeie cyma oBopydyloT CHCTIEMON BEHTWIAUMH TPHMOB C IpeABapH-
TENBHOM TNOACYIIKOM BO3OyXa B CHEUMATBHBIX YCTaHOBKAX, COCTOSILIMX
U3 [BYX OOWHAaKOBBIX uacTeil. Uepe3 OfHY uacTb IpPOOyBal0T Hapy¥HBIHA
BO3/yX, KOTOPBIA, COMPHKACAACh C BIAroMOrIOTHTENEM, OCYIIaeTcs M INo-
CTymaeT B TpioM. B 3To >xe BpeMs MoJaBaeMbIH BO BTOpYIO 4acTb Har peThil
BO3[yX yOaJifieT M3 ee BJIaronorioTuTena u3beITok Biaru. B mpouecce pabo-
TBI Ha3HAUECHHE YacTeH MepHOANYECKH MEHSAIOT.

Tpy6GonpoBod CHCTEMBbI BEHTWIAUMM MAapKMDPYOT IHHPOKMM OCHOBHBIM
H TOMOJIHUTENBbHBIM O TIIMYMTENbHBIMH KOJIBLAMU ronyGoro uBeTa.

CucTteMb KOHOHUHOHHNpOBaHNA Bo3ayxa (CKB) ornu-
YaIOTCA OT CHCTEM BEHTHIIAIMH TeM, YTO BO3AYX, MOCTYNAIOLIHUA B TOMELICHHSA,
NOJBEpPraeTcs MOAOrPEBY WIH OXJaXOEHHIO, YBIIAXHEHHI0 WIM OCYLIEHHIO,
OUMCTKE OT MbUTK M APYTHX 3ar pA3HEHHUH, obecliedHBast B XWIBIX I CryXke6-
HBIX MOMELIEHUAX TeMIlepaTypy BO3AyXa B mpedenax 23—25 °C IIpH OTHOCH-
TeMbHOH BnaxHoctu 40— 60 %, « B pabounx 30HaX MAIUMHHBIX M KOTEIBHBIX
oTaenenuit — ne Boime 28 °C. CKB KmaccHbUIMpPYIOT MO CIELyIOLIMM OCHOB-
HBIM NpPH3HAKaM: CE30HHOCTH paboTel (Ce30HHBbIE, KPYrIOCYTOUYHbIE) , Ha3Ha-
yeHwo (xkomMdoOpTHbIE, TeXHONOFMYeCKMe), MecTaM o6paGoTKM BO3OyXa
(ueHTpanbHBIE — 0GpaboTKa Bcero BEHTWIMPYIOLIETO BO3AyXa A pada
MOMEUIEHHA OCYIIECTBIACTCA B LEHTPaIbHOM WIM IPYNIIOBOM KOHIMIHMOHE-
paX, MeCTHbIe HAH aBTOHOMHBIE — BO30yX oOpaBatbiBaeTcA B HeGOINBIIMX
KOHOHMIMOHEpaxX, HaxOOAIMXCA B caMux momemenuax). Ilo uucny marn-
cTpanbHbIX Bo3ayxoBonoB CKB moppaspensioT Ha ONHO- M IBYXKaHAIbHBIE.
CKB MoryT GbITs MpPAMOTOYHBIMH (aTMOC(hEpa — KOHAMUMOHEP — MOMeLLe-
HHe — aTMocdepa) M HEMpPAMOTOYHBIMM, PaGOTAIOLIMMH Ha CMECH CBEXErO
H peIMpKYIAUMOHHOro (M3 MOMELUEHMH ) Bo3ayXxa. B 3aBHCMMOCTH OT Cko-
pOCTH [BIDKEHHA BO3[yXa B BO3AyXOBOJAaX CHCTEMBbI MOTYT ObITh HH3KO-,
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CpeHe- H BRICOKOCKOPOCTHBIMHU (HANOpHBIMH) . B HU3KOHaNOpHBIX CHCTeMax
06paboTka Bo3lyxa NPOH3BOMMTCA MONTHOCTBIO B LEHTPaNbHOM KOHIHIMOHE-
pe, OTKyJa OH MofdaercA B IoMeuleHHe non naBneHHeM 1—2 kIla. Takwue
CHCTEMBl MMCEHOT Or paHHYeHHbIE BO3MOXXHOCTH MECTHOTO pery/lMpOBaHUA
H NIPUMEHAITCA TOJBKO B GONBIIMX NMOMEILEHHUAX M B MOMEIIEHUAX C OIH-
HaKOBBIM TEIIOBBIM PEXWMOM. B BBICOKOHaMOpHBIX CHCTEMAaX C OIHO-
KaH@IbHOA CXEMOH BO3MyX M3 IIEHTPAIBHOIO KOHAMIMOHEPA C NOBLIILEHHON
CKOpOCTBIO TOCTyNaeT B KalOTHbIE KOHJMUMOHEpBI, 0GOpYHOBaHHbIE BOJA-
HBIMH HMJIH 3IEKTpHYeCKHMH KanopupepamH, 4To oOecleuuBaeT MNOACOC
BO3[yXa H3 TIOMEILEHAA U €ro NoJorpeB B MecTHOoM Kanopudepe. B Bricoko-
HaMoOpHBIX CHCTEMAaX C [BYXKAHATIbHOM CXEMOH 4YacTb CBEXEro BO3AyXa
o6pabatbiBaeTcsi (HarpeBaeTCs "WIH OXITaXIAETCA) B OHHOM LEHTPATLHOM
KOHOHIHOHEPE M NOCTYNMAaeT K CMECHTENI0 B IOMELIeHHe, a OpYyras uacTb
' IPOXOAMT 006a UEHTPATBHBIX KOHJHUMOHEpa, HarpeBaeTcs (OXIIaXiaeTcs)
ao Gornee BbICOKOMH (HM3KOMH) TEMIEpPATY bl M TAKJKe NIOCTYNIAeT B IOMEILEHHE.
XKenaemas TemMliepatypa B NOMELIEHUH TOAMIE PHUBAETCA NIOCPEICTBOM peETy-
JIMpOBaHHSI KOJIMYeCTBA 0 BOMX MOTOKOB BO3MyXa B CMECHTENIE.
Ipencrasnenne o pabore coBpemenHnix CKB pawor puc. 2.36,2,0.

§ 18. CnenmasnsHble CHCTEMEI IIPOMEBICTOBEIX CYHOB

B cucTeMaXx HCKYCCTBEHHOTro XO0Joga HaubGombilee
pacnpocTpaHeHHe Ha CyJax Haulell NMPHHIHMN oTGOpa TEIUIOThI,CONMpPHKAcalo-
wedca ¢ OXTaXAaeMOM Cpemoi >KHOKOCTbIO (XJ1afareHTOM), HMeloLieH
npu atMocepHOM [aBlIEHUM HH3KYH TEMIeEpaTypy KHIIEHHA: aMMHAaKOM
(-33,4°C), dpeoHom-12 (—29,8°C), dbpeonom-22 (—40,8 °C) u np. OtBOR
TEIUIOTBI H3 OX/IaX[aeMbIX MOMeELIEHHH OGecneyuBalOT paccojIbHas, Helo-
CpeNCTBEHHAafA, BO3AYUIHAA M CMEILIAHHAA CHCTEMBI OXJIaXKIECHHUA .

B pacconshoii cucreme oxaawdenus (puc. 2.37,a4) KoMIpeccop 3aca-
CbIBa€T M3 MCNApUTeNA Cyxue HachbllleHHble Mappl XA (pabouero Tema) M
cxumMaeT uX. JlaBneHHe MapOB MOBBIINAETCH, OHU MEPErpeBalOTCA M HarHeTa-
I0TCA KOMIIpECCOPOM B KOHIE€HCATOp, Ile UMpKynupyollas 3ab0pTHasa Boaa
otOupaer y Hux temnory. [leperperbie Napel NepexOOAT B HACBILLECHHBIE,
a 3aTeM NpeBpamialOTCA B KOHOeHcaT. M3 KoHjieHcaTopa xwaxHi XA nocry-
NaeT K perylupymolleMy KNanaHy, rie NpOUCXOOAT NOHMKEHHE ero JaBIeHHA
M YacTHYHOE HCIapeHMe. TemmepaTypa XXHMIKOCTH CHHXKAaeTCsi, H OCHOBHaA
€€ Macca HMCTapsercd B MCIapHTENe, T. €. MEPEXOOUT CHOBa B CYXOH Hachl-
meHHblt map. TemlorTy, HeOGXOMMMYI [iA MCTapeHHMs, Xunkuii XA nomy-
yaeT OT paccoiia, OMBIBAIOILETO 3MeeBMK HcrapuTensa. OXIaXIEHHBIK B
HCIIapUTeNie paccol HacOCOM IpOKayHBaeTcs uepe3 Garapen oxiakmaemMoro
NOMELIEHHA H, 0TO6paB HEKOTOPOE KOJIMYECTBO TEIJIOTHI BO3MYyXa IOMeLle-
HHs, BHOBb BO3BpaujaeTcA B HCHapHrens. B kavectBe XA pacCOIbHOM CHCTe-
MBI OXJIAKOEHUA 0OBIYHO MCHONB3YIOT ANOBUTHIN M B3 pLIBOONIACHBIH AMMHAK,
a B KayecTBe paccojla — BOAHBIE PACTBOPBI XJIOPUCTOTO KaJTbLHMA , XJIOPUCTOTO
HaTpHUA M IOp.
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Puc. 2.37. IlpHHUMNHAIRHBIE CXEMBI XO-
JOOWIBHBIX CHCTEM:

a — pacconbHOM; O — HenocpencTBeH- 17/ /\;\;
HOI; 8 — BosgymmHon; I — komrpeccop;
2 — TpyGonpoBox oTpaboTaBimero XA:

3 — ucnaputens; 4 — pacconbHbIA 3MEKTPO-

Hacoc; 5 — TpyGonpoBon oTpaGoTaBuIero Wy 176 kT
paccona; 6 — oxnaxnaomas Garapesi; 7 —

oxnaxgaemoe mnoMemseHne; & ~ TpyGonpoBon OXnaxkaeHHoro paccona; 9~
ppoccenbhblt  knanan; 10 — tpyBonposon xuokoro xmanarenta; 11 — xoH-
nencatop; I2 — tpyGonposon oxnaxpensoro Bosayxa; I3 — moagyxopacmpe-
penutens; 14 — BuiTsKHOM BOsmyxonpoBon; IS5 — npuemmbnt pactpy6; 16 —

anexTpoBenTMnATOp; /7 — BO3AYXOOXNAmMTEND

Moasnenune ¢ppeona (Tsmkenoro GesppemHoro rasa 6e3 3anaxa, He ropio-
yero ¥ He 0Opa3ywwero ¢ BO3OYXOM B3PbIBOONACHBIX KOHLEHTPALHHA)
TIO3BOTIIO MPHMEHHTh HA COBPEMEHHBIX CYHNAaX HEeNOCPEOCTEERHYIO CUCTEMY
oxnawoenun (puc. 2.37,6), npm KoTopoit No GarapeAM OX/IaXaaeMOro
MOMeLLIeHUST NPOTeKaeT XUOKUA XA, 3aKUNAOUMA NPU CONPUKOCHOBEHUH
¢ BO3OYXOM HNoMelueHHst U or6uparoumil ero Temwiory. K OCHOBHBIM HO-
CTOMHCTBAM CHCTEMBI OTHOCATCA: OTCYTCTBHE paccoiia, HCMapurens, hx
COCOB M [pyroro oGopyHoBaHus IJIA OXIaXJEHHA M MOJAayd paccona; 3Ha
yuTeNIbHO GONIbIUasA  XOJOAONPOU3BOAUTENILHOCTE; IPOCTOTa YCTPOWCTBA.

B 8030ywunoi cucreme oxaaxodenun (puc. 2.37,8) BO3AYyX, OXJIXJIEH-
HBIA B CNEUMAJIBHBIX BO3[IYXOOXIaUTENAX, BEHTWIATOPaMH Nofaerca B JIo-
MelleHUe, [Te HarpeBaeTca W BHOBD 33CachIBAeTCA BEHTHUAATOpaMH. '

CMewannan cuctema OXAaxoexuss TNOMELIEHHA 3HAUUTENIbHO YCIOX-
HSET XOJIONWIbHYI0 YCTRHOBKY M NIPHMEHAETCA PENKO.

TemnepaTy pHbIH pexuM OXJ1aXKIa3€MOI0 MOMELUEHHS TIPH KCITOTb30 BaHHH
ABTOMATH3HPOBaHHBIX XOJIOOMIIBHBIX YCTAHOBOK MOJEPXHBAeTCA perysis-
TOpaMK TeMIepaTypsl WIH AaBiieHus. B nepBoM ciyuae UyBCTBUTENBbHBIH
aneMeHT (pejle TeMMepaTypbl) IIpH INOBBLIIEHHH TEMIIEPaTypbl B OXJaxKjae-
MOM MOMELICHHH 3aMbIKaeT KOHTAKTHI W C TOMOIUBIO [IPOMEXYTOUHOIO
peie OTKpBIBaeT COJICHOMIHBIA KIAalaH, Yepe3 KOTODBI B OMIAXKIAIOLIHE
BaTapeu NocTynaer paccoln win XA.

IIpn noHM>eHWH TeMIepaTypbl OO HHXHEro 3afaHHOro npegena KOH-
TaKThl pejie TEMIlepPaTypbl Pa3MbIKAIOTCS, COJIEHOMHBIN KJTanaH 32K pbIBaeTcH,
nojaya oxiIaxgamollero BewecTBa B Garapen npexpaiaercsa. Bo Bropom
Clyya€ TNpH MOBBILIEHHH TEMIEPATYphl B OXJIaXX1aeMOM [OMELIEHHH BO3-
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pacralT TeMiepaTypa M jamiienne napoB XA B 0OaTapee M, KOrma HaBJIcHHe
JOCTUTaeT BEepPXHEro 3a/laHHOIO IIpefieNia, KOHTAKTbI pelie [NaBJIeHWS 3aMbl-
KawTcsl, KOMIpeccop BKIuaeTcs B paboty. Ho Mepe 0TcachbiBaHMA NapoB
XA narneHue B GaTapee MOHKXKAETCA M MPH NOCTHIKEHHWH HHXXHETO 3a/IaHHOTO
HpeleNla KOHTAKTbl pelle DPa3MBIKAOTCA, KOMIIPECCOp OCTaHaBJIMBaeTCH.
Pene maBieHus UCOONB3YIOT B TeX CIy4asX, KOITIa KOMIIpeccop 06CIyXuBaeT
HECKOJIbKO MOMELeHHIi C OIMHAKOBBIM TEMIEPATY PHBIM PEXHMOM.

TpyGonpoBop, X0IOMOHOCKTENA — PAccoia — MaAPKUPYIOT Y3KHM OCHOB-
HbIM M IIMPOKMM JIOTIOJTHUTENIBHBIM KOJIBLAMH 3€JIEHOI'O UBeTa, a MUIKOCT-
Horo XA — IByMsl y3KHMH OCHOBHBIMM XKEJITOTO LBET4, ABYMS ' y3KHMH
OOMOTHUTENbHBIMK OTIIMYMTENIbHBIMH  KONBIAMH YePHOIO I1BeTa W Hpeay-
NpeXA0IMM KOJIBIOM XeJITOTO LIBETA C Ye PHBIMH T0JI0CAMH.

CHcTeMy NpeOgBAapUTEeNbHOTO OXJNIAXAEHHUSA HCNOIb-
3YIOT WIA CoXpaHeHMA pbiObl IO MOCTYMIeHMs ee Ha nepepaloTky. B 3toR
CHCTeMe NpH nofave XA BO BHYTPEHHIOW IIOJIOCTb MCTIAPMTENIS JIBIOTEHE pd-
TOpa NPOMCXOOUT €r0 WHTEHCHBHOE KHIIEHHE 3a cuieT OTOOpa TEMIOThl OT
BOMBI, MOJaBaecMOM uepe3 (OPCYHKHM Ha Hapys>KHble [IOBEPXHOCTH HCHapH-
Tensa. OGpa3zoBaBuiMiica nep CKalbIBaeTCA ¢pe3aMH H CChIIaeTCA BHH3,
a U30BITOK BOMBI CTEKAaeT B UOMIOH H OTBOJMTCA Ha PEUMPKYIISALMOHHYIO
crariuio. Ilapsl XA orBopsArca k komnpeccopy. K Mectam morpebnenus
“JlefI, NIOJAETCA C MOMOLIBK TPAHCNIOPTePOB, 37IEBATOPOB H T. II.

CuctemMa 3aMoOpaxHMBaHHA NpedHasHaYeHa IS 3aMOPaXM-
BaHHMs pHIGONPOAYKUHK Mepell 3arpy3KoH B pedpuiepaTOpHbIA TpioM. B
CYHOBBIX YCIIOBHAX HCIOJB3YIOT BOSAYWHBIA M KOHTAKTHBHA (MeX(Ly OX-
naquaxomuMn IIATAMH) METOMbI 3aMOPAKHBAHMS. Ha poGbBaromux cymax
pacupocTpaHeHbl TejleXeUHble M KOHBeHepHble (COBpeMeHHBIE) BO3YILHO-
MOPO3HTIbHBIE annapaTbi. ABTOMATH3XpPOBAHHbBIH CKOPOMOPO3WIIBHBIA amia-
paTt COCTOMT M3 phIGHOro OGyHKepa, KOHBeHepPHOM YAaCTH annapara ¢ ABHXY-
mwEMHca Gnok-GpopMaMH IS 3aMODPAXXMBaHMA pbIOh! B MOTOKE XOJIOJHOIO
BO3/1yXa, BO3NYXOOXJIafHTENA C BEHTHIATOPOM, TpaHCIIOpTEpa UIf II0[aud
670K0OB Ha INIa3ypOBKY W YNaKOBKY. B vocienuue rofpl HaXOOMT NpUMe-
HeHHe CITOcOO MOKpOro 3aMOpaXMBaHHMs pbIObl HEKOTOPBIX Hopof (Me-
KOTO TYHHIa ¥ Ap.), NIPpH KOTOPOM pbIGHBHL TAaHK 3aNOJIHAIT OXJIAKACHHOM
MOPCKOH BOOOH M 3arpyXarT pblGOH, NepeKauuBasi BBITECHAEMYIO BOAY
B crenymowmi tadk. Ilocne 3amonHeHus TaHka pbIGOH B- Hero A0GaBISIOT
CBEXYI0O OXIAXAEHHYI0 3aGOPTHYI0 BOAY M BKIIIOYAIOT LMPKYNIALHOHHBINR
pacconbHplii Hacoc. 3areM B BoAy [0GaBisioT NOBapeHHy conb. UYepe3
HEKOTOpOe BpeMs paccoNl BBIKAYMBAIOT, U B TaHKe MNOMOEPXKHBAIOT 35 CYET
pedpHIKe pATOPHO# YCTAHOBKHM TeMmepaTypy oT —6 mo —12°C. Hepen mnpu-

. XOHOM B MOPT pbify Pa3MOPaKMBAIT, IIPONYCKas Yepe3 TaHKH COPAUMi
paccorn.

CucTeMa TeXHHUYeCKOro pbbGhero xupa obecnew-
BAaeT IPOM3BOACTBO JKHpa MO cleAylluefl CxeMe: W3MellbYeHHbIE PbIGHBIE
OTXOAp! NMOAAT B BAapUIIBHKK Ha pa3BapKy CyXMM NapoM, a 3aTeM IOf
npecc. XoM HampapssieTcsl Ha NPUIOTOBJIEHHE DLIOGHONW MYKH, @ XXHPOCOAEP-
Kalas >XHMOKOCTh HACOCOM MNEepeKauMBaeTCA B LUTAMOOTHENHTeNb (LEeHTPH-
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dyry), roe owmmaeTca OT TBepabix OEJIKOBBIX NMpHMECEH, MOMOTrpeBacTCA
M CaMOTEKOM MNOCTyMaeT B celiapaTop WIA orheneHHs xupa. TpyGomposon
MapKHpYKT HMPOKHM KOPHYHEBBIM OCHOBHBIM OTJIHUMTEJILHBIM KOJIBLOM.

CHcTeMYy MEeIMUHUHCKOTO pPBOGbero XXHpa MNPUMEHAIOT
AA NPOM3BOJICTBA XHMpa U3 MEYeHH PbIG HEKOTOPBIX MOPOM (TPECKH, aKyJIbl
H fap.). Xup BeIpaGaTHIBacTCA B S>KHPOTONHEIX KOTNaX OCTpPhIM NapoM, Ha
CeNapaTOpHBIX YCTAaHOBKAX C Mpe[BapHTENIbHBIM ApoONeHHEM H HarpeBOM
MeYeHK W B KOMOHHMPOBAHHBIX YCTAHOBKAX, COUYETAOMIMX >KHPOTOMHbIE
KOTIBI M cemapaTopsl. BknapgHble UUCTEPHBI MEAHIMHCKOTO phIGbEro xupa
paclonarajoT BOATH OT MCTOUYHMKOB TEIUIOTHI M 3arps3Henuil. Ilepekauxy
Xupa 00eCreudBaT ClelMalnbHble Hacochl. TpyGonpoBOM, CHCTEMbI MapKH-
PY®T OBYMA Y3KHMH KODHYHEBBIMM OCHOBHBIMH OTJIHUMTENBHBIMH KOJIb-
1aMH H CHHHM NpeyT peXXAaoIHM.

CHcTeMa Ty3nyka obecneusBaeT NPHIOTOBIICHHE MAJIOCOTIEHOM
H coneHo#t peIGbI. Ty3lyk NPHIOTOBASAIOT MPOKAYKOH 3a6OpTHOH BOMBI
Yepe3 CONepacTBOPHTENH C MOCIEAYIOUIEH OYHCTKON B MeXaHUYeCKHX (HIbT-
pax, OXJIaXKIEHHEM B PacCcOJIBHOM OXJIAJIMTENIE H Mofaued K NoTpebHTenam.
OrpaGoraHHbIi Ty3nyk cIHBaeTci B COOPHHK H CHOBa IOJaeTCA B Conle-
pACTBOpDHTENH [UIA MOBBIMIEHHA KOHUeHTpauue. TpyGompoBond cHCTeMBI
MapKHpYIOT OBYMS LIMPOKHMH 3€JleHBIMH OCHOBHBIMH OTIIHUYKTETIBHBIMH
KONBUAMHK W CHHUM [ penyNPeXIA0muM.

CHcTeMa pPacCTHTENBHOrO Macia COCTOHT H3 BKIamHBIX
IMCTEepH I8 XpaHEHMS Macna, crienmanbHbIX 6akoB IJIS ero NMpOKaJHBaHUA
nepen momauyed K moTpeOurensaM, TpyGoNpoBOAOB ¢ apMaTypoil, HacOCOB
H HanopHoro 6aka, OTKy[a Maclio CaMOTEKOM IOCTYNaeT Ha Maclopasiiu-
BOYHBIe MamiMHbi. TpyGonpoOBOX CHCTEMBI MAapKHPYIOT OBYMA WIKMPOKKHMM
OCHOBHBLIMH KOPHYHEBBIMH OTIIMYMTENIBHBIMH KOJBUAMM H CHHMM Ipefy-
MPEXIAIOLIHM. '

CucremMa mnpoH3BOACTBEeHHOH 3a6OopTHOH BOAH
COCTOHT M3 paccbIbHOrO OXJIA[MTENA BOMBI IA aKKYMYJATOPHBIX GakoB
¥ NapoBOro BOJOMOJOrpeBaTens N1 MOMKHK o0OpyNOBaHHSA TOpAYEH BOROM.
CHcreMy MapKHPYIOT TaK e, KaK CHCTeMY MBITheBOH BOMBI.

CHcTeMa NPOU3BONCTBEHHOH MpPecCHON B OB He3a-
BHCHMA OT CHCTEMBI OBITOBOM IpeCHOH BOMABI H MapKHpyeTcs TaK e, KaK
cucTeMa nuTheBoH Bopel. CHCTeMa NMPOH3BOACTBEHHOrO Mma-
pocHabOXeHHA MADKMPYETCHA TAK XKe, KaK CHCTeMa NapoBOIO OTON-
JIeHUA. -

CHcTeMa NPON3BOACTBEHHONW KaHAJNM3aLHHU COCTOHT
H3 OGe3HaNoOpHBIX YYACTKOB, MpPEeJHA3HAYEHHBIX [UIA YOAJEHHA CTOYHBIX BOJ
¢aMOTEKOM 3a GOpT, B CTOMHBIE KOJIO/UBI HIIH CGOPHBIC LMCTEPHBI, H Halop-
HBIX YYACTKOB, TI0 KOTOPBIM BOJY YHAalflOT U3 MecT cGopa. CTOUHBIA Tpy-
6onpoBoy, MPOK/IaApIBalOT B NpefieriaX OfJHOro BOJOHENPOHHLaeMOr 0 OTCeKa.
Tlepen 3aGOpTHRIMM OTBEPCTHAMM YCTaHABIIMBAKT HEBO3BPATHO-3aMOPHBIE
KJlanaHel MM HEBO3BpaTHBIE 3axyonkH. Boproeyio apmatypy oGopynyror
cucTeMoH nponyBaHusA M oborpesa. TpyGomposopm cucTeMBl ITPOM3BOACT-
BEHHOH KaHAJHM33aUMM MAapKHpYIOT TaK Xe, KaK CTOYHO-paHOBY:0 CHCTeMy.
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Puc. 2.38. UsMeperHne yPOBHS XHOKOCTH C TIOMOILINO:

a4 — pelie ypOBHR TPIOMMBIX Bon Thna PYK; 6 — nueBmepkarop-

HOMl CHCTeMbl; 6 — yTmTOokKa; ] — BMMTBI H3CTPOMKM; 2 — PTYTHBIE

nepernouatenn; 3 — xonnak; 4 — perar; 5 — mrok; 6 ~ cunsdou;

7 — xonoxon; &8 ~ Tpy6ka k mamoMerpy; 9 — xpan; 10 — xumkocT-

HbI1 MaHoMerp; /I — tpyGonpomon cxkatoro mosgyxa; 12 — sTynka

¢ pessGofi; /3 — many6a (MacTwi mToporo gpHa); [4 — usmepurenn-
uas Tpy6a; 15 ~ uenouxa (rpoc); 16 — dyruirox (pefika)

Cucrema nmoporpena OannacTa MNpefHa3HaueHa [nA Nof-
IEePXaHHA TeMMepPaTypbl BOOb! B IMCTepHaX Ha 1—2°C Bblme TOYKH ee
3aMep3aHus. B 3Toit cucTeMe Map mpornyckawT Yepe3 DUCTAHUXOHHO YIIpaB-
JIAeMbI¢ KJIallaHbl H PaclONOXXEHHBIE B HMCTepHaX 3MeeBHKH, 3 KOHIEHCAT
Yepe3 KOHAEHCATOOTBOAMHMKH H HEBO3BPaTHO-3allOpHbIE KIIANaHb! HAll paBNIAOT
B TpyGonpoBop oTBopaa koHpaeHcata. IlpemycMorpeHa cHCTeMa NpomyBaHHA
3MEeBHKOB CHKATHIM BO3[LYXOM.

CucrteMB HHCTAHUMOHHOTO H3MepeHHA YPOBHHA
KHIKOCTH B IMOMEIIEHAAX M HHCTePHAX B HACTOALIEe BPeMA elle He I10J-
HOCTBIO OTBEYAIOT COBPeMeHHBIM TpeBOBaHHAM 3KCIUTyaTalMH CYHJOB U Haxo-
OATCA B CTAJM YCOBepUIEHCTBOBaHMA. OflHa U3 TAKMX CHCTEM BKIIOUAET
peae yposHua Tpiwmusix 8od tuna PYK, ycraHaBnuBaeMoe B CTOYHBIX KONOZ-
Hax konokonoM BHH3 (pHc. 2.38,4). Ilpy omnpepeneHHOM ypoBHe BOHBF
B TpIOME CKMMaeMas BO3GYIIHaf MOAYHIKAa KOJIOKONA CXXHMMaeT CHIb(OH,
¥ IWITOK, Yepe3 pbIYar NOBOPAUMBAA DTYTHble MePEKIIOUATENH, 3aMBIKAET
KOHTAKThl HOCNETHHX, OOecleYMB 3aropaHMe CHTHaNbHOH NAMIOYKH Ha
noCTy ynpaBneHMl. CUSHAAU3ATOP YPOGHA 3AEXTPOOHO20 TUnd COCTOMT
H3 [IByX 37IEKTPOLOB B CHELMANIbBHOM KOpITyce, K KOTOPbIM nofBeNieH KaGens.
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"Korzma ypoBeHb BOHbI JIOCTHTaeT 3aKPEIUIEHHOTO Ha NepeGOpKe CHrHanm-
3aTOpa, NPOMCXOINMT 3dMbIKAHHME 3JIEKTPOIOB M 3aropaHe CHMIHaJIbBHOH
JIAMITOYKH Ha MOCTy ynpaBiieHHA. B oCHOBY paGoThl nhesmaruyecko2o ypos-
Hemepa TIONIOXEHO M3MepeHHe pa3sHOCTH /aBJIcHHH B ABYX TpyOkaXx, ofiHa
H3 KOTOPBIX OMYyIUEHA Ha THO LUCTEPHBI, a Apyrad MOABeNeHa B €¢ BePXHION
yacTb, B nuesmepxaroproii cucteme (puc. 2.38,6) usMepuTensHyw TpyOKY
M KOJIOKOJI NMPOMYBAaKT CKATBIM BO3IYXOM, B pe3yJbTaTe 4ero B KOJOKOIE
yCTaHaBNIMBAaeTCA [aBJieHUe, PaBHOEe HABIICHHIO CTONGa XMIKOCTH Haj HHUM.
[o noKa3aHMAM XMAKOCTHOIO MaHOMETpa ONpelesIANT ypOBEHb XHIKOCTU
B 1MCTepHe. B dugmanomerpe ruppocTaTHuecKoe JaBNIEHHe CTON02 XHIAKOCTH
BOCIpHHMMaeT MeMGpaHa, NporHGpl KOTOpPOH BBI3BIBAKT MepeMelueHHe
CepHeYHHKa B MHOYKIMOHHOM KaTyllKe mpeobpa30BaTesifi U COOTBETCTBEHHO
H3MeHeHHe CHJIbI TOKA B 3IEKTPHYECKOH LIeNH M OTKJIOHEHHE CTPeJIKM yKa3a-
TeInf YpPOBHA.

CucTeMBl HOHCTAHUHOHHOFO H3MepeHHA OCAAKH
CymHa, KaK NpPaBWIO, MPUHUHIHAIBHO aHAJIOTMYHbI CHCTEMAM IOHCTaHUMOH-
HOTO H3MepeHHA yPOBHS JXMAKOCTH B LMCTepHaX M Tpiomax. Kpome Toro,
MOXHO OTMeTHTh maTwik IlapyHoBa m matumk Jonenko. Iatumk Ilapynora
Tpe/icTaBNAeT coGOM 3aMONHEHHYI0 MacIoM Tpy6y C NOIUIaBKOM, 3aMBIKal0-
MM [[Be HaTAHYTble BHYTPH TpyGbl KOHCTAHTaHOBBIe mpoBoyioku. IIpoBo-
JIOKH COeIMHEHbI C YKa3aTelleM OCAIKH Ha IOCTy YTpaBieHUA MO cXeMe
TOTEHHHOMETpa, MON3YHOM KOTOPOTO CIY>XHMT normnaBok. TpyGa coobiaetcs
c 3abopTHO# Bopo#. IIpu U3MeHeHHU OCAAKH CyJHA COOTBETCTBEHHO MEHAITCA
ypOBeHb Maciia B TpyGOe M CONPOTHBJIEHHE K TPHYECKOro MOCTA. Y TaTaMKa
HoueHko B coobwaroueinca ¢ 3a6opTHOH BomoM TpyGe Ha OOMHAKOBBIX
PacCTOSIHMAX [PYr OT [pyra 3aKkperleHbl KOHTAKTHI, COelHHEHHblE MHOTO-
AWIbHBIM KabeleM C ykasaTeleM HAa IIOCTY YIDPaBIeHHA CYAHOM. B 3amu-
CHMOCTH OT ypPOBHA Bompl B TpyGe (OT OCaaKM CyOHa) 3aMbIKAeTCA OIpe-
BielleHHOe KOJIMYeCTBO KOHTakToB. Ilon3yH ykasaTenst mOBOPawMBAKT FO
Tex NOp, NMOKa He 3aropuICA WM NOTacHeT BKJIIOYEHHas B CeTh JIAMIIOYKA.
Hepocratox GONBILIMHCTBA CHCTEM [MCTaHIMOHHOIO H3MEPEHHA OCAJIKH —
BO3MOXHOCTh 3aMep3aHMAd B HMX BoAbl 3uMoi. KpoMe 10ro, B CHCTEMaX,
paboTaloIMX MO PHHUHNY U3MepeHHUS NaBJIeHUA WM HCTONH3YOLIUX IPOMe-
XYTOYHBIC XHIKHE Cpelbl (Macio, pTyTh), HE YUHTBIBAIOTCA BIIMAHME H3Me-
HEeHHA IUIOTHOCTH 3aB0OPTHOM BO/bI M BIIMSAHHE KaUKH CyOHa.

§ 19. llpoTHBONOXapHbIe CHCTEMEI

[TpoTuBOMOXapHbIE CHUCTEMBbI MpefHA3HAUeHbl I BBIABIIEHUA ovara
noxapa 4 ero nukBuaauuH. Ilo cmocoby TyiieHHA moXkapa CHCTeMBI MOH-
pasfieNiAOT Ha MOBEPXHOCTHBIE, CIyXaluMe JUIA [OAau Ha IOBEPXHOCTH
oyara IoXapa BeIleCTBa, KOTOpoe OXJIajaeT HIM IpeKpalaer AOCTymN
KHCIIOpOa B 30HY ropeHHs, 1 Ha oGbeMHble, 3anojIHAOIIHe 061beM oMele-
HHA [IapaMM WIH rasaMu, He Nonjep>xuBaroimMu roperns. Ilo pony mcnomns-
3yeMOT0 OTHEeracCHTENIBHOTO BELECTBA CUCTEMBI [EJAT HAa BOOAHbIE (BOMO-
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Puc. 2.39. DneMeHTBI CHCTEMb! CHIHATTH3AUNM BO3HHKHOBEHHA 110XKapa:

Q@ — PTYTHBI MAKCUManbHbIA TeMIePaTypHbIA U3BelIaTenb; 6 — TeMIepaTypHbIi
HM3BEWATENDb C DUMETAIMYECKOMN UTACTHHKOM; 8 ~ nuddepeHUManbHBIA TeMI1epaTy PHbI
M3BEWIATETb; & — IEKTPHYECKAA CXeMa CUCTeMbl; | — MIATHHOBBIE KOHTAKThi; 2 —
dbapdoposoe ocHOBaHMe; I — GUMETAIIMYCCKAA TUIACTUHKA; 4 — MOOBMKHbBIR KOHTAKT;
5 — mMCK €O IIKATOH HACTPORKH M HENOMBHXKHBLIM KOHTAKTOM; 6 — OrpaHHUYMTENb
nepeMellleHUA KOHTAKTA; 7 — HEMOABHMIXKHbIA KOHTAKT; & — cTepxeHb; 9 — HuKHAA
xamepa; I0 — Brynia c otsepcmuem; I — memGpana; 12 — pepxuas kamepa; 13 —
aKKYMynATopHan Gartapena; [4 — patumk; 15 — conenomnn; 16 — namnouxa; 17 —

asonok; 18 — conporusnenue

TYLIEHUS M BOJOPACHBUIMTENIbHbIE), 3aTOIUTEHUA 3a00OpPTHOM BOHOH, IEHO-
TYLIEHMS, NAapPOTYIIEHHs, [a30TylleHUs1 (YIJIEKHUCIOTHaA M WHEPTHBIX TIa-
30B) ¥ ¥uaKoctHoro tyweHus (CXK-b).

Huxe paccMoTpeHB! KOHCTPYKTHBHBIE 3J1eMEHTbl M IIPUHLMI OEHCTBUSA
cMCTeM OOHapy>KeHUA. MoXKapa M MOXKapoTylleHUA. PekoOMeHOauuu 1o 1ene-
coOoOpa3HOCTH MNpPUMEHEHHs CUCTEM M OpraHuM3anyk GopbObl ¢ MoXKapoM
nanbl B § 41.

CucrtemMa aBTOMAaTHUECKOHN MOXapHOW CHTHaAlH-
3al MM BKJIIOYAET: [ATYMKH-M3BEILATENIH;, NPHEMHYI0 aNmapaTypy; COCHH-
HUTeNbHbIE JIMHKHM, CBA3bIBAIOLIME H3BeILATeIM ¢ NPHEMHOH anmapaTypoH;
HCTOYHHUKH MUTAHHA 37IeKTPO3IHePrueil CHCTeMbl CUTHANU3auuu. 7emneparyp-
Hble u3gewarenu pasfensioT HAa MaKCUMasbHbie, AuddepeHIHaIbHbIE U KOM-
G6uuupoBanHbie. [TpocTefinmit MaKCHMANBHBIH TeMIEPATYPHBIH HM3BeEINarellb
(puc. 2.39,4) npencraBnser coGO# DPIYTHBEA TepMOMETP C BIIASHHBIMH
TUTATHHOBBIMM KOHTaKTaMH. [IpH MOBBILEHHM TeMIlepaTyphl B MOMeELEHHH
00 ONpelelIeHHOro 3HaueHus CTO;IGMK PTYTH JOCTUraeT BEPXHero KOHTaKTa
M 3aMBbIKaeT IIeKTPHYECKYIO Lienb. Bo3HHKAIOT CBETOBOM M 3ByKOBOMH CHIHa-
nbl. Y u3Beinatens, n3oGpaxeHHoro Ha puc. 2.39,6, ¢ NoBbIIEHHEM TeMITe-
paTypbl B NIOMeLlUeHMH 3JIEKTpUYeCKas LEeNb 3aMbIKACTCA NMpH Mporube 6u-
MeTaUIMYeCKOR MWIACTUHKU. JluddepeHimanbible TeMnepaTypHble HM3BeEiHa-
Tend (puc. 2.39,8) pearupyioT He Ha aGiCONIOTHOE 3HAaYeHHE TeMIlEpPaTypbl
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B IIOMEILIEHHH, 4 HA CKOPOCTb ee HapacTaHus. Bo3fyXx B KOpnyce M3BeIlaTeNs
HarpeBaeTcs U CBOBOGHO BBIXOJWT U3 BepXHEH KaMepbl Yepe3 KaHaJIbl B CTEH-
KaxX KOpHyca, a W3 HHXKHEH KaMephl — Yepe3 OTBEPCTHA MAJOTO IHaMeTpa
BO BTynKe. 3a CYeT BO3HUKAMILEH Pa3sHOCTU [IaBjleHH# B KaMepax MeMGOpaHa
nporuGaeTca BBEPX, H €6 CTEPXXeHb pa3MbIKaeT KOHTAKTHI, IO[aBast HMITyJIbC
B CHCTeMY CUTHaIN3auuu. ECIM ckopocTh H3MeHEHHA TEMIEpaTyphl BO3[yXa
B IIOMelIeHWH HEBENNKAa, BO3MYX H3 HIKHEH KaMepbl YCIEBAeT BHITEUb
Yepe3 OTBEPCTUA BTYJIKM H B KaMepax H3BeILATeNA He CO3AeTCA TOCTATOUHOH
IJiA MporuGa MeMOpaHbl pa3HOCTH [aBlleHMH. B KOMOMHMpPOBAHHBIX MIBEILA-
TeNAX COYeTaeTCH NMPHHIMI MaKCHMAJIBHBIX M e peHUHANBHBIX H3BEILA-
Tesied. B cucTemax curHanmusanuy, pabGoTaromux Ha NMPHUHUMIE OOHApyIKeHHA
IbIMa, BEeHTHIATOPOM II0 CHIHalBHBIM TPyOKaM NOCTOAHHO OTCAcChIBaeTCA
BO3[AyX M3 KOHTPOJAMpyeMbIX IoMeileHnit. Ha wonuax TpyBok ycraHoBieH
doroanement. [Ipn nosBreHMH [BIMA HIMEHAETCA CHIA CBETa, (HOTOINEMEHT
cpaGaThIBaeT M 3aMbIKAeT CeTh CHTHanu3aumy. JIATuMKH-M3BelMaTesny, OCHO-
BaHHbIe Ha 9OHapY>Xe€HHM OTKPBITOTO IUIAMEHM, TAKXKe HMEKT (POTOITEMEHT,
3aMBIKAOUIHA 3TIEKTPHYECK YIO CETh.

Ilpocreimias 3mexkTpuveCKas CHUTHAJNIBHAg CHCTEMa TMIPE[CTABIEeHa Ha
puc. 2.39,2. Cuna TOKa, NPOTEKAIOLIETO 10 HENMH OT aKKYMYIATOpHOH Bara-
peH, He JOCTaTOYHA JUTA 3aTOPAaHHMA CHTHANBHOM JIAMITOYKH U paBoThl 3BOHKA.
ITpn cpabGaTbiBaHMM JAaTYHKA-H3BEILATEIIA JJIEKTPHYECKasa LENEb Pa3MBIKAeTCH,
CePIEYHMK COJNIEHOMAA UIYHTHPYET CONPOTHBJIEHME W JIEKTPHUECKHH TOK
TIOJTHOR CHIIBI MpOXOAMT OT BaTape yepes NaMIOYKY H 3BOHOK. BosHmkalor
CBETOBOM M 3BYKOBOH CHTHAJIbI.

Amnnapatypa, NPMHHMAR0ILAA CHTHAIBI OT U3BewaTeNed H OlIOBeIHAroIa-
0 noxape, oObeJMHAETCA B KOMMYTAaTope NOXXapHOH CHrHalM3alyy, ycra-
HOBJIEHHOM Ha IIOCTY YIpaBJIeHHA (B pyneBol py6ke). Kaxmon zaxuraio-
IIeHCA JaMIIOYKE COOTBETCTBYeT CBOH HOMep OXpaHAeMOro MOMelIeHHS.
Jatumkn pyvyHOM 11032 pOH3BEILATENbHOH CHIHATM3ALUMH yCTAHABIMBAKOT
B KOpDHIOpax M BECTHOIONAX XWIBIX, CIYXeGHBIX H OOILIECTBEHHBIX NOMe-
LIEHHH.

CxemMa MpPOTHUBOMOXAPHOH CHCTeMBbl BOONOTYINEHHS
npefacraBneHa Ha puc. 2.40,z. LeHTpoGexxHble noxapHble 37€KTPOHACOCHI
C HE3aBHCHMBIM OT TJIaBHOTO [IBHTaTeNii NPHBOIOM [OJIXHBI OfecrieuMThb
OOHOBpeMeHHYI0 paboTy 15% BCeX YCTAHOBNIEHHBIX Ha CyIHE [OXapHbIX
POXKOB BOOAHOIO OPOLICHHMA TpanoB M BbIxomoB M3 MO, cucremsl Bopo-
pacnbuienua B MO 1 cucTeMBbI eHOTYIIEHUA. B KavecTBe aBapHAHOTO Cpe/ICTBA
MCTIONB3YI0T aBapUIHBIA TOXAaPHBIA HACOC ¢ IPHBOZIOM OT aBAPHIHHOTO HCTOY-
HHKa 3Heprud. K cucreMe MOTyT GbITh TOJKTI0YeHbI HalyiacTHbie, OXIIAXIAI0-
e ¥ Apyrve Hacochl CyAOBBIX cucTeM. Ha GonbuMHCTBE IpPOMBICTIOBBIX
CYHOB CHCTEM2 BBIIONHEHA [0 KOJBUEBOR CXEME C MOIe PeUHbIMU TIePeMBIY-
KaMH, HMEOIMMH PaldoOILNTeNbHbIe KamaHbl. OT MarucTpajii U 1ie peMbIYeK
HUAYT OTPOCTKH K IOXAapHBIM PoXiaM. BcTpeyarwTca BapHaHTBI BIIOTHEHHS
MArucTpasH no NuHedHON cxeme. OT 3aMep3aHus B 3UMHHMH mepHox.TpyGo-
MPOBOJ, MpPeIOXPAaHAOT YCTPOHWCTBA IUIA clycKa M HpomyBaHua Bopbl. [lo-
KAPHBIH POXOK IPecTaBiseT coBOil 3aro pHbIA KanaH ¢ $praHueM Ha OfIHOM
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Puc. 2.40. 3neMeHTH BOASHOR CHCTEMBI MTOXAPOTYLIEHH ¢

@ — MPUHUMIMAIbHAR CXEM8 CHCTEMbI BONOTYLueHHA; O — CIpHHKIED
¢ METAUIMYECKHM 38MKOM; 6 — CITIMHKep CO CTeKJIAHHOH KonGoi;
2 — BomopacnbLMTETh; | — HEBO3BPATHO-38NOPHBI KIIaMaH; 2 — 33N0PHbIN
knanan; 3, 29 — noxapHnie Hacocht; 4, 30 — mopsaubie dwnbrpwy; 5, 31 —
kMHKeTsl; 0, 32 — npuemsbiii TpyGomposon; 7, 34 — KMHICTOHHBIE
sumxn; 8, 33 — npuemubie kuurcronst; 9 — neperopogka; 10 — pewrer-
ka; Il - tpyGonposoa nponymanua; 12 — noxapHbie powxwu; 13—
TpyGonpoBonm k cMcTeMe NeHOTYImeHHR; /4 — BONOMOXKapHAA MaTHCTPAh;
15 ~ pepxusin nany6s; 16 — mozaymman TpyGa; 7 — pasoGumrTeNbHBIT
xnanad; I8 — npepmoxpamuTensupit wianau; 19, 28 — Gainacusie TpyGo-
npononw; 20, 25 ~ cronku; 2{ — 1pyGonpoBon K cHCTeMaM BOOPACIHBI-
sMenus u opomemns; 22 — rpyGonposon Ha nanyGy HapcTpoitkm; 23 —
HancTpoiixa; 24 — nadeTHbit cTRON; 26 — MaHoMeTp; 27 — NepenycKHOR
TpyGonporoa; 35 — wryuep; 36 — cTexnaunsit knanan; 37 — muadparma;
38 — xonpuo; 39 — wmeit6a; 40 — pama; 41 — poserka; 42 — nmerkomnnas-
KM MeTanmMuecknit 3aMoK; 43 — cTexssHHas KonGa ¢ HUIKOCTHIO!

44 — wtndT ' R



CTOpOHe [UIA KpeIUIEHHA K OTPOCTKAM MArHCTPAIH H OBICTPOCMBIKAEMOMH
raiikoil Ha pyrodl CTOpOHE [UIA NpPHCOSOMHEHHMA MOXapHoro pykasa. Kosm-
YeCTBO M PAacHOJIOXEHHE MOXapHBIX POXKOB 06eCHeuMBaET OQHOBPEMEHHY10
Nojavyy ABYX CTpyd Boasi B miobylo wacte cyziHa. BGnu3n Kaxnoro poxia
Pa3sMEILAT PYKAB ¢ PYIHBIM NOXKAPHBIM CTBONOM (GpaHmCHOHTOM), HMelo-
MM TNPHCOEAMHHTENBHYK raiiky GbicrpocMbikawmerocs THna. KomGuHu-
POBaHHEle CTBOJIBI [AIOT KOMNAKTHYI0 CTPYi0 H pachpuleHHylo Bony. Jlns
obecneveHAA NOCTOAHHON T'OTOBHOCTH CHCTEME! K HEME[UICHHOMY [ICHCTBHIO
HANOp B MarHCTPaJIH NOAJEPXHBAETCA ¢ NOMOLIBI0 MHEBMOLKCTE PHBI, aHAJIO-
TM9HOH LMCTEPHAM CHCTeM BOJOCHaGxeHHsA. IIpu OTCYTCTBHHM NHEBMOLIHCTE -
HBI HAanop B MarMCTpaIH 0GecmeuBaeT HOCTOAHHO pabOTalOIMA OIHH M3
HOXAPHBIX HACOCOB, NMPHHHMAIOLKA 3a00pTHYI0 Bomy uYepe3 obuiecyloBOH
HIH cuemHanbHbii KMHrcToM. CHcreMa MoXeT cHabxarscsa Bopoil ¢ Oepera
WIH [pyToro CyRHa Yepe3 HepexOfHOe coeAnHeHHe YHH(GHUAPOBaHHOTO
MeXIyHapoHoro o6pasiia.

BomopacnmnuTenpHble CHCTEeMBI Ppa3iefilol Ha CHpHH-
KJepHbie, BOJOPAaCIBUICHHS, OPOLICHHA M BOJAHBIX 3aBec. OrHeracurensHoe
AeACTBHE CHCTEM OCHOBAHO Ha OXJILKZEHHH TIOBEPXHOCTH TOPAILEro BellecT-
Ba C OJHOBPEMEHHBIM HHTEHCHBHBIM Mapoo6pa3oBaHMEeM, YMEHBHIAIIAM
[IOCTYNl KHCIOPOJIa.

Cnpunxneprar cucrema COCTOMT M3 TpyGomnpoBopa (1o mOBOAOKOM
NOoMelIeHHA) C naTpy6KaMM H CIPHHKNCPHBIMH TONOBK2MH, apMATYpbI,
MHEBMONMCTEPHEI H aBTOMATHYeCKH JieHCTBYOIEro Hacoca. IlpemycMoTpeno
pe3epBHOE NOMIJIIOYEHHE K CHCTeMe BONOTYHIeHHA. PacnpocTpaHeH rpymno-
BOH NpPHHIMI NOCTPOEHHA CHCTEMbI, aBTOHOMHBLIA BeTpeuaetcA pexce. Ilpu
NOBBILEHHH TEMIEpPaTyphl B OXpPaHACMOM MOMeIleHHH (B XHIBIX H 06-
wecTBenubix 10 70—80°C) NpHnoH MeTalyIMUECKOTo 3aMKa CHpUHIKNEpa
(puc. 2.40,6) wiaBuTcA, MMGO paspHIBACTCA CTEKNIAHHaA KONGa MpH 3aKH-
DaHMK B Hed »apxocTH (puc. 2.40,8), KnanaH OTKPHIBAETCA M HaXOHA-
I1asucA Hof [JaBIeHHEM B CHCTEMe BOHA, YHAPAACh O PO3ETKY, pa3bphI3rH-
BaeTcA. PaccToAnmne MexXAy CIpHHKIIEPaMK He TpeBbiliiaeT 3 M, OT Ile peGOpoK
OHH OTCTOAT Ha 1,5 M, a B KODMIOPaX HX YCTaHaBINHBa1OT NOCePeAHHE NPO-
xona. [pu BckpriTHM OfHOro (MOGOTO) COpPHHKNEPa cpabaThiBaeT KOHTPOIb-
HO-CHTHANIbHBIH KJIanaH, OTKPHIBAOIUMH JOCTYil BoAe K crpunkiepam. [Ipu
3TOM Ha LEHTPAIBHBINA NMOXKAPHBIH 110CT OCTYIAeT CHIHAI.

Cuctemy eodopacnslienus BHIONHAIOT B BHAE HECKOJIBKHX KONBUEBBIX
APYCOB C PacHbUIHTENAMH, OTIHUAKHMMHCA OT CIPHHKIIEpd OTCYTCTBHEM
KJlanaHa. Pacnbumrens HaYMHaIOT AEACTBOBATbH Cpasy Xke MOCHE OTKPHITHA
3alOpHOTO KJIalaHa Ha nojsopAuwem TpyGonpopone. IHrudr pacnsuiatens,
H306paxenHoro ua puc. 2.40,2, obeciewuBaer pacibuicHHe BOIBI JIO MEJIKOR
BOAMHOH NBUWM, BLIXOHAINEH U3 HACAAKH B BHJE NOYTH TOPH3OHTAIBHOTO
Beepa. JlnaMeTp BBIXOIHOTO OTBEPCTHA PacHbUIMTERS NPHHAMAIOT paBHBIM
3—7 MM, a paccTosHMe MeXHy pacnsulMTensiMu 1,2—1,5 m. Honywnn pac-
npocrpaHeHHe cepuueckue H NoNychepHYeCKHE PACHBUIMTENH ¢ GONBIIMM
KOJIHYEeCTBOM OTBepCTHH AnameTpoM 1—4 MM, oGecneunsainime pacibUieHue
BOABI 0 TyManooOpasHOro cocrosnuA. PacibuieHHe Bofpl MOXeT GbITh
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OCYWIECTBIIEHO C TIOMOILIBIO CXATOro Bo3nyxa. Bomol cucTema cHaBxaetcst
OT BOJONOXapHOH MarucrpaiH. Ilpumenserca ona B MKO, npousBoacrses-
HBIX MOMELEHUAX, MATTAPHbIX, (JOHAPHBIX H T. M.

Cucremy 60000pouienusn BBHINONHAIT ABTOHOMHOM MIA KaXIOro oXpa-
HAEMOTO foMerueHHA. Bony cMcTeMa mosyuaeT OT BOAOMOXAPHOH MarucTpa-
nu. IIpn noBbimleHMM TeMIeparypbl IO CHTHAIY OT HATYMKa-M3BelaTens
aBTOMATHYECKHM OTKPHIBAETCA KPAH C /e TPOMArHHTHBIM NIPHBOJOM M BOAA
NoCTynaeT K BOJOPACHBUIMTENSAM CHCTeMbL [IpemycMoTpeH Myck CHCTEMbI
C MOMOILBIO pyYHOro npuBoaa. CucTeMy NpPHMeHAIOT Ha 3BepoGOMAHBIX H IEpy-
TUX ClenMaibHBIX Cyax B MECTaX XpaHeHHs B3PbIBYATHIX H JIETKOBOCIA-
MeHSIOMMAXCA BE[ECTB, HCIOMB3YIOT IA OXJIaXIEHHA nepeBopok M opolie-
HUSA 1HaXT aBaPHIAHBIX BbIXOHOB W3 MALLIMHHBIX TIOMeELLe HUM.

Cucrema 800AHbIX 3agec, NHTAIIUAACA OT BOJONOXKAPHOH MATMCTPaIH,
OpPensTCIBYeT paclpoCTpRHEHHI0 OFHA, 3auMIIaeT BOMOHEN pPOHHIaeMbIE
IBEPH M MX NMpOeMBI, BBIXO[bl H3 NOMeilieHHH XOJONWIbHBIX MALIMH, KOPH-
IOpBbI MPOM3BOJCTBEHHBIX NOMEIlLeHHH H T. M., OXJIaXgaeT GIH3KOpacnoso-
JKEHHBbIE KOHCTPYKIIHH. . '

Tpybonposon cHCTeM BOLOTYLIEHHA, CHOPHHKIIEPHOH, BOINOPACIBLIE-
HHsA, BOIOOPOLIEHHSA , BOIAHBIX 33aBeC MAPKHPYIOT ABYMA Y3KHMM 3eNCHBIMH
OCHOBHBIMM OTJHUMTENBHBIMH KOJBLAMM H KDAaCHBIM NpPEeAyNpeXTaoimiuM
KOJBLOM.

Cucrema 3atonneHuys 3ab6OpTHOH BOJXOMH npeaHasHa-
YeHa I 3aTOIUICHMS TIOMELEHMHA B CllyYyae BO3HHKHOBEHWA OMNACHOCTH
B3pbIBa. TpyGonpoBOI cHCTeMbl MapKHPYIOT [ABYMS LIHPOKMMH 3ell€HBIMM
OCHOBHbIMH OTJIMYHTENIBHBIMH KOJIBLIAMA H KpACHBIM IIpeyINpeXXIaloumM
KOJIBLIOM. )

CncreMa meHoryweHuA obecneunBaer H3ONALUMIC TFOPALMX
NpeMETOR OT KHMCAOPOIA BO3[lyXa B pe3ysbTaTe MOKPBITHA HX CIIOEM IleHbI.
Ha cymax umpoko NpuMeHAIOT cTayuowapHbie CUCTeMbl 8030VUIHO-MEXAHU-
wecko20 nenorywenus (puc. 2.41,a). Kupxwit nexooBGpazosarens [10-1
win [10-6 3xekT10pOM NOJAIOT U3 CHEUAATLHON IMCTEPHBI B HANIOpHBIA Tpy6o-
HpoOBOM, TOE OH CMELIMBACTCH C BONOH OT BOMOMOXAPHOH MarMCTpaJiH,
obpa3yn BofAHyl 3MynbcHio. IIpoxons uvepe3 BO3NYLIHO-NEHHbIA CTBOI
BOJAHAA 3MYNbCHS 34CACHIBAacT BO3OYX,. 0Opa3zya mneHy, KoTopas MofaercH
K MecTy nmoxapa. Hapgay co cTauMoHapHBIMHM CHCTEMaMHU C BHELIHHM MEHO- '
o6pa3oBaHHeM NPUMEHAIOT MeECTHbiE CTAYUOHADHbIE 8O30YUWHOTNEHHbE
YCTaHOBKU C BHYTPEHHUM neHootpaioeanuem (puc. 2.41,6). B pezeppyap
NIOMIAI0T CXKAThI BO3[yX, KOTOpBIA Yepe3 cHOHHYI0 TPyOKY BBITECHAET
IMYNbCHIO B TPyBonpoBoj. B 310T Xe TpyBonpoBod Yepe3 OTBEPCTHA B BEPX-
Hell vYacTM CcHQOHHOH TpyOGKHM NPOXOEMT YacTbh BO3[lyXa, B pe3dynbTale Yero
obpa3yercsi neHa. AHaOrMYHbIE YCTAaHOBKHM BBHIOJIHSIOT NepeHOCHBIMM
(Bo3nyuHo-NeHHbIH OrHeTYHMTENB) . B cucreme xumuueckozo nenoryuwenus
NPH peaKiHH KHCIOTHI U HIETIOYM o6pasyeTcs IleHa, B Ny3bIphKaX KOTOPOH
COIEPXHUTCA YIJIeKHCIBIH ra3, 4I0o NOBBIIAeT e TacAume cBoicTBa. Tpy-
GonpoBop cucTeMbl NMEHOTYLIEHHA MAapKHPYWT TaK e, KaK CHCTeMy 3a-
TOIUIEHHA. :
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Puc. 2.41. CucreMn BO3AYLLHO-MEXAHHYECKOT'O MEHOTYLIICHHNA ;

2 — ¢ BHemMMM neHooGpa3onanueM; 0O — MeCTHas ¢ BHYTPEHHHM [1€HO-
o6pazosannem; [ — moxapumi@ Hacoc; 2 — 3KeKTOp-CMecuTens; J - Tpy6o-
nposon nesooBpazosatenin; 4 - WMcTepHa; 5 — 3anopHbHE knamad; 6 — pacceu-
Batens; 7 — Gydepnana s»mpxocrs; 8 — rpyGonpomos cnycxa xwmpxocrd; 9 —
Hanopuelit TpyGonpopon; /0 — cudounan tpyGxa; I/ — peeppyap ¢ amyns-
cueit; 12 - orBepcua mus Bxonma Bo3dnyxa; /3 — ropnosuna; I4 — pemyKumoH-
ublit  xnanaw; 15 — menmonposonm; /6 — ruGxmin uwanr; /7 — cnpbiex; 18 -
Gauton cxaroro Boauyxa; 19 — TpyGonpomop cxatoro Bo3nyxa; 20 — rpex-

XONOBOH KpaH

CHcTeMy napoTyumieHHsA BBUIOIHANT IO UEHTPAIHIOBAHHO-
My npuHuuny. Ifap or mapoBoro korna dYepe3 penyKUMOHHBIA KJallaH Io-
CTYNaeT Ha paclpelelUTeNsHy0 KOpoOKy (KOUIeKTOp), OT KOTOPOH HAYT
OTPOCTKH B OXpaHseMeie nomeuieHwsd. K uucrepHamM map nogBogAr B HX
BEPXHIOI0 YaCTh, K NOMeweBHAM — HA BBICOTe A0 1 M OT HacTWia namyGbl.
K komnexTopy map MoxeT NOIBONMTBCA OT GeperoBOro MCTOYHMKA HIIH
¢ gpyroro cynHa. TpyGonpoBol cCHCTEMEI MapKHPYHWT TaK e, KaK CHCTe-
My NapoBOTO OTOIUICHHA C JOMONHEHMeM MpelyNpexXIanero Kojisla Kpac-
HOTO [BeTa. .

YIrnekucnoTHaAg CUCTEeMa NOXAaPOTyUeHHA COCTOHT
W3 OOHOW HMNH [IByX (HOCOBOH M KOPMOBOH) CTAHUMA YIJIEKHCIIOTHOTO
TYUIEHHMS, Pa3MELIIEHHBIX Ha OTKPAITHIX Nalybax H OTpaeHHbIX CTa/IbHBIMH
ra3soHeNnpoHHuacMbIMH nepeGopkamu. Ha cramuuu, oGopynosaHHO# Temno-
H30NAUNER H BEHTIWLIUMEHR, YCTAHOBIEHE 00beaMHeHHbIE B 6aTapen GaL1oHbI
C XHAKHM YTJIEKHCIIBIM ra3zoM. bartapen pabotaior Ha obumil KoOJUIEKTOp,
OT KOTOPOro B OXpaHseMhle IOMELIEHHs MPOBOAAT TPYyOhl CO CreLMaIbHBIMH
HacaixkaMH-comsiaMi. Tpy©Osl MpoKIIafpIBalT NOA, MONBOJIOKOM NMOMELIEHH S,
TAK KaK YTJEKHCIIBIA Ta3 TsKellee BO3YXa, a MOMelleHHe FepMETH3HPYIOT.
Ipoxnanxa TpyGonpoBosa uepe3 Kuible, CiryxeGHble M 061eCTBEHHbIE TOMe-
HIEHHs He AonyckaeTca. [IpuHIMI paBOTBI CHCTEMBI PaCKpHIT Ha pHC. 2.42,a.
TpyGonpoBon cHCTEMBI MapKHPYIOT Y3KHM XKENTbIM OCHOBHEIM OTJIMYH-
TENbHBIM KONBIOM M [OBYMA NPeNyHpexJalolMMH KOJBIAMH: KPacHEIM
H XEJTBIM C YePHEIMHU MOJI0CAMY.
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Puc. 2.42. Cuctemul 06beMHOTO HOXKAPOTYIUCHNS:

a — yraexucnornan; 0 — CK-B; ! — Gannon ¢ ymexucaniM razom; 2 — npe-
noxpawutensubit TpyBonposon; 3 — ceucrok; 4 — nyckopoi puivar; 5 — xomnek-
TOp; 6 — IITSBHFAa MHEPMATHYECKOIO T'PYNNOBOro NPHBOLA YA NMYCKA YIJIEKHCIIOro
rasa u3 Garapeu; /7 — fpyGOnpoBOA IMyCKOBOIO CXATOTO BO3AYX3; 8 — MOPUICHSB;
9 — wanumpp; 10 - tpyGonpopon shimycka Bo3nyxa u3 uunuuapa; I/ — spmyckHas
ronoska; 12 — manomerp; 3 — rnamumiit cromopuemt wnanan; I4 — nyckosoit
xnanad; 15 — marucTpansusiit TpyGonposon; I6 — macagka-comno; 17 — xone-
ueBoi rpyGomnporon; /8 — npobka cnupa wmpxoctn; 19 — ocHoBHOR pe3epmyap
¢ orneracaweit xuaxocteio; 20 — cudounan tpy6ixa; 2/ — moporka min 3anonmxe-
HMA peaepnyapa; 22 — NerkonnapKas NpegoXpaHUTENbHAn npobka; 23 — HeBO3BpaT-
Ho-38mOpHBbIR Kianan; 24 — npepoxpaHMTEnbHBA Inanax; 25 — penyKuMOHHBI
KnanaK; 26 — xnanau Ganyona; 27 — TpyGompomom mponysaHun Gammoma; 28 —
OCHOBHOR GaIsIOH CxaToro Boinyxa; 29 — pacuminutens; 30 — pesepnubiit Ganuox
cxaToro Bo3nyxa; J[ - xyanan npuema Bo3nyxa; J2 — KpaH KOMTPONA YPOBHA

wupKocTH; 33 — peacpBHBIL pe3epBYap ¢ OTHErACHILEN RGHKOCTHIO

CHcTeMa NMOXapOTYyWEeHUsA UHEPTHBIMH Tra3daMu
MCKII0YaeT o6pa3joBaHHE B3PHIBO- M INOXaPOONACHBIX KOHLEHTPauM# NapoB
HedTENPOAYKTOB 33 CYET 3aNONHeHKA cBOGOIHBIX 06beMOB eMKoCTell HedTe-
NPOAYKTOB M CMEXHBIX C HUMH NOMEIUEHHH HHEPTHBIMH I'a3aMu, He TOMHep-
XHBaOIMMH ropeHus. OGpa3oBaBIIHECA NPH CTOPaHMH XHIKOIO TOIUIMBA
B CHEUMAIBHBIX TeHEPATOPaX ra3bi NOABEPIAIOT OWACTKE, OXJIAXOEHHIO H TIPH
temneparype 40—50 °C HarHeTalOT B OXpaHseMbie NoMemeHus. Mcnons3ylot
TaKXXe OTpaboTaHHble BBHIXJIONHBIE a3bl JBUraTesled BHYTPEHHEIO CTOpPAHHA
H NAPOBBIX KOTJIOB.

CucreMa XHAKOCTHOTro noxaporymeunus CK-B Mo-
XKeT ObiTh BBUIOIHEHa KaK 10 UeHTPaH3OBaHHOMY, TaK H [0 IpyNmoBOMY
WIH HHIMBHAYANbHOMY NpHHumny. IlpusumnuansHasg cxeMa CHCTeMbl Npen-
CTaBjieHa Ha puc. 2.42,6. Ecnu OTKPBITE KiTanaHel 26 u 13, ckatelil BO3AYX
BBITECHHMT KHIISIIIYI0 NPH HH3KOH TeMIepaType XHAKOCTh (cMechk GpoMHCTO-



ro 3TMna H TeTpadgpTOpAMOPOMITaHa WIM YHCTBIA TeTPagTOPHMGPOMITAH —
dpeod 114YB-2) B MarucTpanbHeli TpyGonpoBoa. Ilpu Bhixome M3 pacrmbl-
JIATeNled B OXpaHAeMOe TNIOMeLIEHHe XUIKOCTb, HCIAPAACD, BBIIENSAET HHEpT-
HBIA ra3, KOTOPBIH TAXejlee BO3AYXa M HE MOAHEpXMBACET TOpeHHA. 3amyck
CHCTEMBI HEBO3MOXKEH IpEXZAE, YeM CpaboTaeT CMrHATM3ALMA MpedyNpex]ie-
HMA JIHYHOTO cocTaBa. TpyGonpososi “Hcrem CXK-B M HHepTHBIX ra30oB MapKH-
PYIOT TaK e, KaK TpyGONpOBOJ yrieKUCAOTHO! CUCTEMBI.

KonrpoasKbie sonpocsi

1. JDaliTe XxapaKTepHCTHKY: paGo4YMX OpraHOB pYJIEBOTO YCTPOHCTBAa M HX Kpelule-
HHUs; NPHBOOOB PyJsi; NpHHIMNA paGoThl SKOPHOTO YCTPOHCTBA; OCHOBHBIX 37IEMEHTOB
AKOPHOH 1IENH; CTONMOPOB SAKOPHOrO YCTPORCTBA; AKOPHBIX MEXaHH3MOB; MaHT H CTOA-
4ero Takejlaxa; YCTpOHCTB2 IpY3OBBIX CTpen; Oeryyero Takeijaxa; MeXaHH3MOB Ipy-
30BOI0O YCTpONCTBAa; 3/1eMEHTOB IUBAapTOBHOTO YCTPOHCTBA; KpaHileBO{ 3a1LHTHI Npo-
MBICJIOBBIX CYOOB NPH MOPCKHX WIBaPTOBKaX; 3JIeMeHTOB GYKCHPHOro ycrpo#cTsa
' TIPOMBICNIOBOTO CyiHa; LUDONGAIOK; HHAHBHIYANBHBIX CTIacaTeJIbHBIX CPedCTB,

2. Kak ocymecrBnsoTcs: pa6ora oavHouHO#t cTpenoit H ,,Ha TejdedoH™; cmyck
¥ NOAbeM LUIIONKY, HAJly BHOTO CTIACaTeNIbHOTO TIJ1I0Ta?

3. Kakde npompIcioBble YCTpOHCTBa H 0GOpYHOBaHHe 0GeCleYyHBAIOT: KOPMOBOE
TpaneHue; GOpTOBOe TpaJlieHUe; KOLUeNnbKOBHRI 50OB; npudTepHbId NOB; spycHBIN
J10B; ApyTHe BHOBI 1oBa?

4. Kakue mpomsiciioBsle ycTpoHcTBa M 0GOpyJOBaHHe TPajJiOBOTO JIOBa MOTYT
6BITh IPUMEHEHBI AN APYTHX BHAOB JioBa?

5. Jailite XapaKTepUCTHKY NIIPHHIHIIA -paGOTHI: apMaTy bl CYLIOBBIX CHCTEM; CPEACTB
3alUMTBl apMaTyPhl M MEXaHH3MOB OT 3aCOPeHMS; NPHBOAOB NHCTaHIMOHHOrO YNpaB-
JleHUus apMaTypol; HacOCOB M BEHTWIATOPOB; T'HApodopa; cucTeM oromneHus; CKB;
cucrem obecliedeHHss HM3KHX TeMIlepaTyp B Ipy30BBIX TPIOMax; CHCTEM AHCTAaHLHOH-
HOrO M3MepeHHs OCalKH CyAHa H YPOBHS XHIKOCTH B OTCeKe (LMCTepHe); HMOBEpX-
HOCTHBIX ¥ OOGLEMHBIX CHCTEM MOXApOTyllieHMs; cpeAcTB ofecliedeHHs BHINIOJHEHHA
-Tpe6oBaHHi MexnyHapoaHOR KOHBEHILIHH 110 OXpaHe OKpYyxakoleH cpeasl.

6. Kak MapKUpYIOT pa3Nu4Hble CylOBbIE CUCTEMBI?

7. Kakue clielinaibHble CUCTEMBI IPOMBICIIOBBIX CyA0B Bul 3HaeTe?



I'JIABA 3

OCHOBbl CTATHKHK CYIHA

Teopml Cy[lHa — HayKa O paBHOBECHH H NBH)XXCHHH IIaBaIOUIErQ CyAHa —
BKJIIOYAE€T B2 OCHOBHBIX paspela: CTaTMKY M MWMHAMHKY Cy[Ha. B craruke
PaCCMATPHBAKT MODPEXOIHBIE Ka4YeCTBA CyHJHa: ILUIaBY4YECTh, OCTOHYHBOCTD
H HeNnoTowisAeMoCTb, B JHHAMHKE — XOOKOCTb, YNPABIACMOCTh, KauKy.
Xonkoctb, B CBOKW ouepellb, OXBATHIBAECT [IBA CAMOCTOATEJIBHBIX, HO B3aUMO-
CBA3aHHBIX BOIIpOCAa: CONPOTHBJICHHE BOIBI OBMXCHHI0 CyOHa M CYNOBblE
ABHUXUTEIIH.

§ 20. ®opma Kopnyca CyAHa H KpaTKUe CBeJIeHHA
O NpUGIHIKEHHBIX BHIYMCIIEHHAX

Dopma Kopnyca cymua. PopMa kopnyca cyaHa onpefiensercsa ¢opmoit
ero CeYeHWil TpeMA B3aMMHO NePHeHOWKYIAPHBIMU IUIOCKOCTAMH, COOT-
HOLIlEHHEM [JIaBHBIX pa3MepeHnil M KoddpduumeHTaMu nonnothi. IIpencras-
sieHHe 0 GOpMe KOpIyca CyliHa []AeT TeopeTutecKull YepTex CyoHa.

B KadecTBe Tpex B3aMMHO NepPHEHOMKYJIADPHBIX CEKYIMX INTOCKOCTEN
npuauMawpT MII, wiockocTs MHMaenb-lInaHroyra, o6o3HavaeMoro 3HaKOM
3, ¥ wiockocte KBJI — ropu3oHTanpHye IIOCKOCTh, COBNAJANIIYR C MO-
BEPXHOCTBIO BOMAB! VI Cy[Ha, INIAaBAIOLIETO NPH IOTHOM BOZOU3MELUCHHH
M pacueTHOH ocapke. IIpH pelreHHM 3apay CTaTHKHM CYOHa HCNONb3YIOT ITIaB-
Hble KOOpOMHaTHble miockocTd — JII, nnockocts Mupgens-mnadroyra u Ol
(puc. 3.1).

I'nasHBIME TEOpPETHUECKHMM pa3MEPEHHAMH CyIOHa SABJIAIOTCA: IUTMHA
MeXZy nepleHOMKynsapams L; mnMHa no pacyeTHoi BatepiauHuH L, —
paccrosiiMe MexXTy TOUKAMHM TepeceYeHW HOCOBOH M KOPMOBOH YacTeit
pacueTHoH Batepnuuny ¢ JfI cynHa; pacyeTHas IMpHHa cynHa B — HauGonb-
H1as IHPHHA TEOPeTHYeCKOH NOBEpPXHOCTH Kopnyca cymHa no KBJI; Beicora
Bopra D; ocapxa d. HanbGonbume pasmepennst L g B By COOTBETCTBYIOT
MaKCHMaIbHBIM pa3’MepaM TeOPeTHYECKOH NOBEpPXHOCTH KOphmyca Cy[nHa,
a2 rabapurunle L .g H B[g YYHTIBIB2IOT NOCTOSMHHO BBICTYHAlOUIMEe YacTH
Kopnyca.

QopMy Kopnyca CyOHa XapaKTepH3YKT CleEmylomMe HanDoJiee BaXHble
COOTHOIUEHHA FJIABHBIX pasMepeHuil. OrtHolilenue L/B B 3HauMTeNBLHOR CTe-
HeHH OIpefeNiAeT XOMKOCTb CyIHA: YeM GoJIblile CKOPOCTb CyJHa, TeM Gobile
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Puc. 3.1. T'naBHBle pa3MepeHns B CUCTEMa OTCYRTa:

I — nnockocts KBJT; 2 — A11; 3 — miockoCTs MHMeNb-LINAH-
royra; 4 — Ol

HOOJKHO GbITh 3TO OTHOLUeHHE; B/d BIMAST Ha OCTOHWABOCTh, KaUKY M XOJ0-
Bbie KayecTBa; L/D oxaspiBaer BIMAHWE Ha IPOYHOCTL KOPIyca CYIHa;
D/d oupenensier 0cTONMMBOCTS Ha BONBILKMX YITIaX KPeHAa U HENOTOIUIAEMOCTD
Cy[Ha.

Kosd¢duuuentsr nomHoTs! ¢opMel NoaBofHOro obdseMa Kopllyca CyaHa
MO3BOJIAIT YWCIIEHHO OLEHUTD IT1apHbIe ee 0coOeHHOCTH. K OCHOBHBIM K03¢-
duHeHTaM TOJHOTHI OTHOCAT KOo3(duuneHTsl monHoTsl wiomany I'BJT «a,
IUIOIAM MOTpYXeHHOH YacTH MHJenb-lMaHroyTa (3, obluieH NONHOTHI (Ion-
HOTbI BOJOU3MEILUEHHA) §, K MPONSBOOHBIM — KO3hIHUIUHEHTHI TPOJOTIBHOH
HOJTHOTHI ¢ ¥ BE PTUKAJIBHOM MOJIHOTHI X :

a =S/ (LB); . 3.1
B =wy [(Bd); . (32)
8=V /(LBd); 7 ‘ (3.3)
¢=V/](wgl)=8/Gy (3.4)
x=V/(Sd)=d]a, ' (3.5)

rae S, wy— coorBercTBeHHO miowanu I'BJI M norpyxeHHo# 4acTH MHJETIb-
umanroyra, M2 ; V — 06beMHOE BOJOH3MEILIEHHE Cy/IHA, M> .

Kaxxgomy THIy CYOOB COOTBETCTBYIOT CBOH, CPABHHTENIBHO Y3KHeE OMala-
30HBI_3HaYeHHA KO3 HUIMEHTOB MONHOTBI H OTHOILEHHH IMaBHBIX pa3Mepe-
Hui. HeGonbliMe NpOMBICIIOBBIE Cyla MMEIOT Mallble 3HaueHHA L/B u & u no
dopme kopnyca Gnu3ku k GykcupHbIM cymam. Popma KOpiyca KpYyIHBIX
IPOMBICTIOBBIX CYJOB MaJlo OTJIMYaeTCA OT (OPMbI KOPIyca OObIYHBIX TPaHC-
HOPTHRIX CymoB. Pasnuume uaGiromaercs Toibko B GopMe KOPMOBOM OKO-
HEYHOCTH, 3aBHCAIICH 0T 0cOOeHHOCTEH paboThl CyHA Ha [IPOMBICTIE.
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Tabnuya 3.1. XapaxTepHcTRKH HOPMBI KOPIYCa POMBICIIOBBIX CYN0B

Xapak- | Bonbmue poi- | CpenHue pbi- Bonbume | O6paGarniBaio{ Tlpuemuo-
TepucTH- |  GONOBHBIE GosroBHbIE cefiHepbI uMe Cyaa | TPAHCIIOpTHBbIE
Ka Tpaymepbi Tpaynepn cyna
[ 0,57--0,66 0,55--0,58 0,48-0,54 0.60-0,73 0,66—-0,74
a 0,78-0,82 0,77-0,83 0,70-0,84 0,76-0,86 0,71-0,84
B 0,96-0,98 0,82-0,88 0,81-0,90 0,91-0,99 0,93-0,99
L/B 5,4-5.6 4,7-5,2 3,8-4,6 5,6-7,4 5,9-17.5
Bld 2,5-2,7 2,3-29 2,2--2,8 2,1-3,7 2,0-2,7
L/D 7,5-7,7 10,0-10,5 7,7-8,6 10,0-12,6 10,5-13,5

IpencrapneHde o cpedHMX 3HAYCHHAX XapaKTEPHCTHK (OpMBI Kopltyca
NpOMBICIIOBbIX CY/IOB flaeT Tabn. 3.1.

Ha rTeopetnueckoM uepreke TEOpPETHYECKYH0 IOBEPXHOCTb KOPIycCa
CyAHa pacceKalwT (C paBHbIMM MHTEPBANIaMH) CHCTEMOM BCHOMOTATEJIBHBIX
TUTOCKOCTeH, MaparulesibHbIX [JIABHBIM KOO PAKHATHRIM MiocKocTaM. Mao6pa-
XeHHe NMPOEeKUMN BCeX CEYCHHH Ha ITOCKOCTh MH[EJIb-IUMAaHTOYTa Ha3bIBAOT
»ikopnycom™, Ha OIIl — ,noaywuporoi”, na JII — ,,6oxom”. Tlockonbky
TeOpeTHYECKaA TOBEPXHOCTh CyJHa CHMMeTpuuHa oTHocuTenbHo I, Ha
»ITOJIYIIHpOTE ™ BBIYCPYMBAIOT TOJILKO MOJOBHHBI BaTEPIHHHH, & HA ,,KODIY-
ce’’ — NMOJIOBHHBI LUNMAaHIOyTOB. PaccToAHne MeXIy OByMA COCETHHMH Teope-
THYECKHMH TIOMEPEYHBIMH CEKYLIMMH MJIOCKOCTAMH, H3MepeHHoe & I,
Ha3bIBAICT TEOPETUYeCKOU wnayuel.

Hpyn peuieHNy nmpak TMUEeCKHX 335a¥ OOLIYHO HCIOJNB3YHT IPAMOYIOJIb-
Hyl cucreMy KoopmuHaT 0 X YZ (cM. puc. 3.1), B COOTBETCTBHM C KOTOPOH
ONpedeNAT KOOPOHHATHI N1000H TOUKH CY[Ha: aBcuuccy X, IOJIOXKUTEIIbHY IO
B HOC OT IUIOCKOCTH MHME/Ib-IUNAHIOYTa, OPOHHATY J, IONOXKHTEJIbHYIO
B CTopody mnpaBoro 6opra or MII, anmnuxary z, MOJNIOXHUTENLHYI0 BBEpPX
ot OIl. Ha MHOTHX NPOMEICIIOBBIX Cy/I2X, IOCTPOEHHBIX HEe Ha OTeYeCTBEHHBIX
CYNOCTPOMTEINILHBIX 32BOJIAX, OTCUET abCUACChI XK1 BeAETCA OT KII B cTopoO-
Hy HOCOBOM OKOHeYHOCTH. B 3TOM cnyuae npu HeoGxomMMoCTH nepecqer/
MOXHO MPOH3BECTH IO GopMyIJIe

x=xgn—L/2. ' | (3.6)

" Tak kak Bce TpH NpPOEKUUH TEOPETHYECKOIO YepTeXa H30Gpaxaror
OJHY H TY e TEOpeTHYEeCKYI0 NOBEPXHOCTh, KOOPHHMHATHI J11060H TOUKH
CyIHa HOJDKHb! ObiTh COIJIACOBaHBI HAa BCeX NpoeKuusx. Abcumcca Moxer
GbITh OlpefielieHa Ha NPOEKUMAX ,,00k” W ,,IONYyHMMpoTa’, OpAHHATA —
Ha MPOEKUMAX ,IONYUINpoTa” M ,KOpNyc”, aniIMKaTa — Ha NpOeKIMAX
»DOK” U ,,kopmyc”. 3T0 CBONCTBO MCIONB3YIOT [OJIA BhIYC PUMBAHHSA HA TEOpe-
THYECKOM YepTexe J1060ro Heo6XOBHMOIO B NPAKTHKE CAMOCTOATEJIbHBIX
PacuyeTOBR CeYeHHA IUIOCKOCTDIO, NAPATUIENIbHOA ONHON M3 TIIaBHBIX Koop/IH-
HATHBIX IJIOCKOCTEH.

TNocanka cyana. Ilocagky cymHa onpenendioT napaMeTpbl, GUKCHPYICIIHE
€ro MOJIOXKeHHe OTHOCHTEJIPHO HEBO3MYIIEHHOH MOBEPXHOCTH BOMBI HIIH
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MOJIOXKeHHe [eHCTBYIOIIeH BaTePIMHMH OTHOCHTENBHO cynHa (puc. 3.2).
K HAM OTHOCAT: yTONn KpeHa 8 — yron MexXqy JeHCTBHTE/IbHBIM MOJI0XKeHHeM
JII ¥ UpoHONpHOH BepPTHKANBLHOM IIIOCKOCTBIO; yron mddepeHta Y —
YOl MeXIy MEeHCTBHTENBHLIM MOJIOXKEHHEM TUTIOCKOCTH MHIIEJIb-1INIAHIOYy Ta
Y [IOTIe PEUHOM Be PTUKAJILHOM TUIOCKOCTBIO; CPelHIO OCAZKY Ccy/tHa d, paBHYIO

d=(dy+dy)/2, (3.7

rae dy u dy — ocanku, uaMepeHHble or OIl Ha HOCOBOM M KOPMOBOM II€p-
_TEHIHKYJIAPaX COOTBETCTBEHHO, M

Judpdepenr ¢t Bonee HarmamHO xapakrepuayer NPOAOJIBHOE MOJIOXKEHHE
CymHa:

t =dy —dy. (3.8)
3aBUCHMOCTD MeXay ¥ ¥ { MOXHO YCTAHOBHThH U3 pHC. 3.2:
tg ¥ =1t/L. (3.9)

MHorna B pacueTaX HCHONB3YIOT CpeflHIO OCagkKy dy, H3MepeHHYIo
B paitoHe UT mnowamm neitctByromedt satepnHnn. Kak BupmHO M3 puc. 3.2,

df=d+xftg¢/=d+xft/L,‘ (310)

rae xy — abemucca UT miomany peicTByloleR BaTe PITHHAM, M.

1A KoHTpONA 3a 0CAaEKOH B YCIOBMAX 3KCIUIyaTalud CyOHa MCIOJb-
3yI0T Mapxu y2ay0neHus — HaKpalleHHble WJIM NpMBapeHHble Ha obouv
Boprax okoHeuHocTe# CymHa mubpbl, OlipelieIAIoINe BePTHKAIBHOE PacCeTs s
HHME OT HM)KHEH KPOMKH MG PbI 10 HHXKHEH K POMKH KOpITyca Cy[jHa B paifone
HaHeceHMA Mapku (puc. 3.3,4, 6). PuMckue mubps 03HayaoT 0CagKy B ¢y-
Tax, apabckue — B Merpax (1 ¢yr=0,3048 M =0,305 ™). Ilonoxenne
Mapok yriybnemns He copnagaet ¢ HIT u KII, moaroMy crieayer verxo mpen-
CTAaBJIATh Pa3sHMIY MEXOy PpacYeTHbIMH ocagkamu dy W d, H3MepeHHLIMK
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Puc. 3.2. Nocagka cymHa:

4 — ¢ pudrdepeHTOM Ha KOpMY; O — ¢ KPeHOM Ha 1paBbii GopT
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Puc. 3.3, K onpenencunic ocagok:

2 — no mapxam yraybneHus B ¢yrax; O — mo MapkaM yrinyGneHMA B MeTpax;
8, 2 — N0 AMAarpaMMaM OCaoK

ot OIl Ha HOCOBOM M KOPMOBOM i€ plIeHIMK YIS paX, U IKCIUTyaTdMOHHBIMHA
OCafiKaMHU dy M dyc .y, ONPEEIIIOIIMMYU OTCTOSIHHE OT TIOBEPXHOCTH BOJIBI
HIDKHEH TOUKHM KOpMyca B paioHe MapoK. B JOKYMEHTauMH HPOMBICTIOBBIX
CyHnoB faaerca GoKOBasg MPOeKUMA CydHa ¢ U306 pakeHHbIMM Ha HEHl MapKaMH
. yrnyOneHuss M4 OCagKaMHM Ha IleprneHOMKYynsApax. [lepeceveHue HaHeCeHHOM
Ha 3Ty MPOEKUMI0 CyJHA MO MOKA3aHUSM MApoK YINyOleHHS NeicTBylioniei
BaTepriutmy ¢ HIT u KI1 onpenenut pacuetHnte ocanxu. Berpevalorcs u mpyrue
dopmbl fokymenTaimu (puc. 3.3,8, 2).

B OKOHEYHOCTAX HEKOTOphIX KPYTHBIX IIPOMBICIIOBRIX CYIOB YCTa-
HAB/IHBAKOT OCAIKOMEpbl, MOKa3aHHUA KOTOPBIX aBTOMATHYECKH Tie PeAloTcs
B INTYpMaHCKYI0 pybky. OnHaKO CywecTBYIOLIHE CHCTeMb! OCA/IKOMEPOB
HAIT XOPOIIHE pe3ysIbTaThl TOJIBKO Ha THXOH BOZE. Yron KpeHa 3aMepsior
KpEeHOMETPOM, Yyroin mugdepeHTa —C MOMOILbIG MUAKOCTHOTO Hudde-
peHTOMeTpa.
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Hpumep 3.1. Mo nokasaHusm mapok yrny6iaenns BMPT (cm. puc. 3.3) onpenesnurs
0CafIKM Ha NepHeH UK ydpax.
PaccuuTtaem skciulyaTalluoHHbIe ocaaku (cM. puc. 3.3,4, 6):

dym=0,1.40,5=4,05M; dy =16 dyr=0,305.16=4,93 m.
OcajkH Ha neplneHNUKYIIsApax paBHbl (cM. puc. 3.3,8) :d,; =4 M; d =5 M.

Mpubmxennsle BeluMcinernss. O6beM Cy[ha orpaHuYeH KpPHBBHIMH 1O-
BEepPXHOCTAMM, a IUIOIA/IM CEYEeHHH — K PUBBIMH JIKHUAMH, TIpHYEM 3TH OTpa-
HUUMBAlOWME TOBEPXHOCTH M JIMHMM aHaJHTHYeCKH He 3ajiaworcs. [lostomy
B pacueTax 110 TEOpUM CY[HA HOJIb3YIOTCA NPUONHXKEHHBIMU BBHIMHCIICHHUAMMU.
B oTeuecTBeHHO# MpaKTUKE pacyeTOB HauOoMblliee PaclpoCTpaHeHHE MOJTYYH-
JIO TIPABMJIO Tpareuun.

Hycts TpeGyeTcss BHIWMCIUTh Ivowany ¢urypel O0F 104 (puc. 3.4,6).
Pazo6bem miMHy ocHoBaHHA 04 Ha pAfd paBHBIX OTpe3KOB H B TOUKAX Aee-
HUS BOCCTAHOBHM IEpIEHIUKYIApbI 10 llepeceueHusa ¢ kpusoit FJ. Ilpu yc-
JIOBUM OOCTATOYHOFO KOJIMYECTBA CEYeHHMH YYACTKH KpPUBOH MOXHO CUMTaTb
npambiMu. [lomywiM papn Tpanmeuuit ofuHakoBo# BhiCOTRE /. HckoMas
IUTOILAND OIPEAEMTCA KaK CyMMa IUTOIUAAEH ITHX Tpaneini

S=Wo+y1)8l/ 2+ (y1 +y2)81/2+ (y2+y3)81/2+
+(V3+tpa)81/2=81[po +y1+y2 tys +ya — (Yo +¥a)/2].
ITonyuenHoe BBIpaXkeHHe Ha3bIBAOT GopMY0l Tpaneyuil, KOTOpyo B oowemM
BM/IE MOJKHO 3aMMCaTh TaK :
n
s=8I[ Z yi—(yo+yn)l2], (3.11)
i=1
roe 6/ =1/ (n+1), M; ] —IMHA paccexkaeMOro yuYaciKa, M; A — KOJH-
n
YeCTBO CeYeHMH; X y; =yo+ty;+...+y,_ ty, —anrebpanveckan

CyMM2 Op[MHarT, M;l l(y0 +¥n)/2 — nonycymMma KpaiHHX opmuHar (mio-
mpaBsKa), M.

Aunanornyso onpepensior obGbeM Tea, pAacCEKaeMOTrO0 paBHOOTCTOA-
MMM TTapajlie/IbHBIMHM MIIOCKOCTAMM ¢ MHTEpBaSioM §1 :

n ,

vy =8I Z s;—(sotsn)/2]. 3.12)
i=1

Qopmynsl Tpaneumit LIS ONpelelieHHS M0 TEOPETHYECKOMY YepTeXxy

CyOHa IUIOWA[M BaTeplIMHHM, IMAHIOyTa, 06GheMa MOOBOMHOM YACTH CyOHa
MOJKHO 3aIMCaTh B CIIEYIOLIEM BHIE '

S=28L) T yi — (o +3m)/2]; (3.13)

i=1
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Puc, 3.4. K pacuery ¢pyTirroka:

a)

0,66m

TEOpeTHYECKHH YepTeX PaioOHa JIHMIIEBOK TOIUIMBHOM uncrepHnl BMPT:a — ,,60x”; 6 — ,,xopnyc’’;
8 — ,MONyLMpOTa’; 2 — KPUBAafA eMKOCTH UUCTEPHBI; O — GyTIUTOK



W=26A E 3 ~ (o +3n) 21 (3.14)
V =8d[ z"s,-—(so+s,,)/2]; (3.15)
it

V=5L]

1

N ™Ma

w; —(wo twy)/2], (3-16)
l .

rae 81, 8d — COOTBETCIBEHHO pPACCTOAHMA MeXOY TeOpeTHYECKMMM UINaH-
n

FOYTAMH W BATEPIMHHAMM, M; X J; — CyMMa OpJMHAT TEOPETHYECKOH
. i=1

BaTePIIMHHH Ha COOTBEICTBYIOLIMX TEOPETHYSCKMX LMaHroyrax [ B dopmy-

ne (3.13)] HWIM TeOPETHYECKOTO UMAHIOYTa HAa COOTBETCTBYIOIUMX TEOPETH-

yeckux Batepnuiuax [B dopmyne (3.14)], M; S; w; — COOTBETCTBEHHO

WO/ BaTepIMHHE M LINaHroyToB, M2; V — 06beM Kopllyca CyfiHa, M3 ;

n n
Z S; 2 w; — COOTBETCTBEHHO CYMMBI IUIOIIANEH BATep/IMHHA M LIIaH-
i=1 i=1 , '
[OYTOB, M2,

Mpumep 3.2. Ha puc. 3.4,4, 6, @ NpeacraBrieHbl TPH NMPOSKIHH Y4aCTKA TeopeTHYe-
cKoro uepTexa BMPT B paloHe pachoNIOKeHHA THUIUEBOH TOIUTHBHOR LUCTEPHBI MEXY
62 w 82 mnanroytamu (um.) JIB. InuHa ucrepusr 12, Beicota 1,2 M, umpuHa — ot I
1o 6opta. [TocTpouTs KPHBYIO BMECTHMOCTH (EMKOCTH) HHCTE DHBI H H3TOTOBHTh DY TIUTOK.

Ha npoexuny ,,kopnyc’ {cM. puc. 3.4, 6) HaHeceHs! HACTHA BTOPOFO [HA M pacce-
Kaomas UMCTEPHY 10 BBICOTe HAa JBe paBHble 4acT¥ BarepnuHHA. Ilo 3aMepeHHBIM
Ha ,,kopHyce” opAHHaTaM Touek A, C, E, 5, M, H Hacrun H BaTepAsHRus cNpoeUMpOBaNEl
Ha ,nonywHpoty” (cm. pHc. 3.4,8). TaMm jke HaHeceHbl BOMOHENPOHMIlaeMble (GROPBI
82-ro n 62-ro win. ¥ MONEpeuNble CCYEHHA, PACCEKAOINME UMCTEPHY TIO JJTMHE Ha YeThipe
PABHBiE YaCTH.

Mo jamepeHHBIM Ha ,,IIOMYWIHPOTE”™ OPIMHATAM MOHEPEYHBIX CeYeHHH paccuHuTaem
IUTOLMENH FOPHIOHTANILHBIX CedeHHI WHCTEPHEI K ee eMkocTh (6e3 yuera Habopa kopnyca)
TIpK pa3HLIX YPOBHAX 3amoiHeHHA. B coorBerctBuM ¢ dopmynoh (3.11) nnouman
OHA IHCTEPHRI

Son =312,75+ 4,.10 +4,90 +5,35+5,60 — (2,75 +5,60)/2] =55,6 m?,
TUTOMHANEL IPOMEXY TOYHOTO [OPHIOHTANIBHOTO CeYEHHM UCTEPHDL

spp =3[4,25 + 5,20 + 5,75 + 6,15 + 6,45 — (4,25 +6,45) /2] =67,35 m?,
110113 /{b HACTHIIa BTOPOTO IHa

S2m=315,05+ 5,80+ 6,30 + 6,65 + 6,90 — (5,05 +6,90)/2] =74,2 m>.

CornacHo dopmyne (3.12), TeopeTwyeckass BMeCTHMOCTH LMCTEPHBI NpH JaNoIHEHHH
O MpOMEXYTOYHOH BaTepIMHMH paBHa

YV ap =0.6[55,6 + 67,35 — (55,6 +67,35)/2] =36,9 m?,

2 TEOPETHYCCKAA BMECTHMOCTD UHCTEPHBL
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v =0,6[556 +67,35+74,20 - (55,60 +74,20)/2] =79,35 m>,

Tax xax HaBop Kopnyca cynHa B MWHCTepHAX 3aHHMaeT B cpefiHeM 2 % ofbeMa, HeHCTBY-
TEJIbHAA BMECTHMOCTH HYIET COCTaBNATL COOTBETCTBEHHO Yp =0,98 . 36,9 =36,2 m?,
v =0,98.79,35=77,7m",

[lo pe3ynbTaTaM pacdera CTPOHM KPHBYIO BMECTHMMOCTH UMCTepHm (puc. 3.4,2).
Ha meraymuueckolf Monoce KepHEM METKH BMECTHMOCTH, COOTBETCTBYIOUIME YPOBHIO
sanonuennda (puc, 3.4,0). OrcToAHMe METOK OT KOHUA (pyTUITOKA OMpefiensieM MO
KPUBO# BMECTHMOCTH HHCTEPHBL,

§ 21. Inasyuects

OCHOBHEIE XapaKTEePUMCTHKH M YCNOBuA 1aBydectd. CriocoGHoCTh Cy/iHa
HAXOMTHCA B PaBHOBECHH IIpH ONRpENeSIeHHOM IOJIOXEHHH OTHOCHMTENIBHO
TIOBE PXHOCTH BOJIbI Ha3bIBAIOT NLAAEYYECTHIO.

Ha mnaBawmgee cygHO HEHCTBYIOT CHIBI TAXKECTH H CHIbI JaBlIeHHA
BOMbl. BekTop paBHOHEHCTBYIOWIEH CHN TAXKECTH, HA3BIBAEMOH G€COBbIM
8o0ousMewjenuem cyOHa A, HanpaBjleH BEPTHKANBHO BHU3, 4 NMHHA €r0
neicTus npoxomut Yepe3 LT cymua. Bektop paBHOAeACTRYIolIEH CHI TaBJie-
HMA Bombl (CHWI MONJE pXKaHusA) , paBHOMK CHIle THXXeCTH BOJBI B 00beMe norpy-
XeHHOH YacTH KopIyca Cy[IHa, HarpaBneH B NPOTHBOIONOXHYIO CTOPOHY,
a JMHHUA ero HeicTBHA Npoxoput Yeped LT morpyxkennoro obvema Kopiyca
cynHa [upeHTp BenuumHbl (IIB)]. B teopnu kopabna LT cynHa oGo3nadaror
Oyksoit G, a B Gyksoi C. Y nnapawwmx CyXoB IpoMbICioBOro ¢iora
UT Bcerna Boime IB.

Hnsa paBHOBecHA CBOGOIHOrO TBEpPOOro Tela HEOGXOMMO M IOCTATOYHO,
uTOGBI CyMMa npoeKumii BceX CHJI Ha OCH KOODOHHAT M CYyMMa MOMEHTOB
3ITHX CHJl OTHOCHTEJIBHO KaXROM M3 OCeil KOOPIMHAT paBRHsNHCh Hymmo, Ciie-
[IOBATeNIbHO, OJIA PABHOBECHA IUTABALIEr0 CYAHA HeOBX0MMO H IOCTATOUHO,
yTo6BI PaBHONEHCTBYIOMIAR CHN THAXeCTM CyAHa 6bUla paBHa MO MOZYJIO
paBHOLEHCTBYIOIIER CHI AaBieHnA Boupl, a LT cynHa Haxogwmica Ha OHOM
Beprukanu ¢ IIB. Jlia cymHa, rumaBatowero Ge3 xpena u audgepenta, ItH
YCIIOBHA PaBHOBECHA MOXHO 3aIIHCATh B BHAE

A=V, mu M=pV; (3:17)
Xc = Xg, © (3.18)
Yo =Yg (3.19)

rme A =Mg — BecoBoe BofioM3MelleHHe (CHNIa TAXKECTH) CY[IHA, paBHOe
CHJIe THXecTH BbITeCHeHHOH uM Bompl, KH (g =9,81 m/fc? — yckopenue
cBoboHOro mapeHMA); 7Y — yjenbHpIA Bec Bompl, KH/M3: V — oBbemuoe
BOfloM3MelteHMe (06BeM BRITECHEHHOH CYJHOM BOfpl), M> ; M — Bonousme-
ieHHe (Macca) CynHa, paBHOE Macce BHITECHEHHOR UM BOJIBL, T; p — IUIOTHOCTB
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BOpEL, T/M3; Xx¢, Vo, Xg, Vg — coomeTcrneHHo Koopmmdrbl B u UT cynHa,
M. Jlna npecuou somsl ¥ =9,81 xkH/M?, p=1 1/m3, s mopckoit Bofw
=10,05 xkH/M3, p =1,025 /M3,

Yenoue (3.17) Ha3bIBAT OCHOSHBIM ypdeHenuem naaeyyecru. llpu
HafMuMH y CyIHa KpeHa W guddeperta ycnosue (3.17) ocraercA HeW3MeH-
HbiM, 2 (3.18) u (3.19) menmorca. JeHCTBHTENBHO, W3 PACCMOTpPEHUA
Tpeyronshuka GAC npn Hamuwn muddepenta (cM. puc. 3.2,4) ¥ Tpeyronp-’
wuka GBC npM HanuuH KpeHa (cM. puc. 3.2,6) YCIOBHe pacIOJIOXEeHHA
IT u IIB n#a onHoOM BepTHKaJIH MOXHO 3allHCaTh COOTBETCTBEHHO TaK :

xc —xg =(z5 —zc)tg ¥ (3.20)
ye—yg=(2g —2¢c) tgh. (321)

Yron auddepeHTa npoMBICIIOBBIX CyOB YacTo He NpeBbiaer 1,5 °, no3TOMY
ycnosre (3.20) ¢ mocTaToMHOM A NMPAKTHYECKHUX LeNIed TOUHOCTBI0O MOXHO
NpeACTABHTH B CIIEAyI0l1IeM BHIIE

Xc ™ Xg. (3.22)

HopmupoBanne miaByYecT CBA3aHO ¢ HajHaueHMeM CY/HY 3anaca nad-
gyvecTu, 1OJi KOTOPHIM MOHMMAKT 06bEM BOJOHENPOHHI[AEMOI0 Kophyca
Beite I'BJI. 3amac mnaBydecTH ONpefesiAeT MAaccy Ipy3oB (HJIH BOOBI),
KOTOpy® cydHo, mnaBatoniee no I'BJI, MoxeT NpuHATE NO NMOJHOH HOTepH
mnaByyectH. OCHOBHOM M3MepHTeNb 3aMaca_ 1IaBy4eCTH — BICOTa MUHHMAJIb-
HOro HajsoAHoro Goprta, mocraroyHas mns Ge3omacHOro IUIaBaHUA B ONpe-
HeNleHHBIX paHOHAX M B ONpelieleHHOe BpeMA TOHa, — YCTaHaBIHBaeTCH
IIpaBritamMu 0 Tpy30BOM MapKe MOpPCKHX CYROB, pa3paboraHHbivu Perucrpom
CCCP Ha ocHoBe MexyHapoHOH KOHBEHUMH O rpy3oBoii Mapke. Tpebo-
BaHHA KOHBEHIMHM paclHpOCTpaHAITCA Ha cyAa, (KpoMe poIGONOBHBIX)
CoBepIlaloliMe Me)KIyHapOIHbIE pEHCBbI, T. €. 3aXOffAmMe B MOPThl CTpPaH,
Ha KOTOPbIE PaciipOCTpaHAECTCA KOHBEHIMA.

Jna KOHTpONA BBICOTHI HagBOJHOIO GOpra B YCIIOBHAX JKCIUTYaTauHH
Ha KaxgoM 6Opry B cepenuHe CyaHa HaHOCAT 2py3o0eyio mapky (puc. 3.5).
Opran Hap30opa, Ha3HAMMBINKH CYJHY TPy30BYI0 MapKy, 0603HauaoT Gykna-
MH (Ha oTedecTBenHpiX cynax P u C). Bepxusasa kpomka namyGHOH JIHHHH
COBMajaeT C JIMHHECH NepeceYeHUS NPOHOIDKEHHOH BepXHeH MMOBEPXHOCTH
nany6e1 HagBOAHOro Gopra (WM JepeBAHHOTO HACTHIIA 3TOH NManysbl, eClH
OH HMeeTCA) ' C Hapy>XHOH NOBEPXHOCThI0 GopTOBOH OGUmMBKH. Bepxuss
KpPOMKAa T'OPH3OHTAIIbHON ITMHAM MPOXOJMT Yepe3 ueHTp pucka Ibmmcons,
H BEPTHKANBHOE PACCTOAHHE OT Hee 0 BeépXHed KPOMKH NaTyOHON JIHHHH
PaBHO Ha3HAYCHHOMY Cy[HYy IleTHEMY HaaBomHOMy Gopry. Mapku ocapgok
HaHOCHAT NEpPIEHIMKYJIAPHO BePTHKAIPHON JIMHHNA, IpOXOAsAINel Ha paccTon-
uuu 540 MM B Hoc ot meHTpa mucka Ilnumconsa. Ecnu Ha cygHO He pacmpo-
CTpaHATCA TpeGoBanMAa MexIyHapomHOM KOHBEHUHMH O TPy30BOH Mapke,
MapKy HaHOCAT COIJIaCHO ONHOH H3 MApOK, H306paXKeHHBIX Ha puc. 3.5,
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Puc. 3.5. I'py3sosbie Mapxu:

g — CyaHa ¢ MUHHMATIbHBIM HaapoausiM OoproMm, cosep-
UIILIEI0 MEeXAYHApO/HbIe pPeichl; 6 — CyaHA ¢ MUHHMATBHLIM
HagBOUHBIM GOpTOM OrpaHN4eHHOrO panoHa NNABaHUA; 8, & —
CyaoB ¢ HM3DbITOYHbIM HAaJBOAHHBIM GOPTOM, COBEPUIAUWMX
MexayHapoaHbie peiicht; / — nany6uan nunuA; 2 — guek [lanm-
cons; J — mapxu ocagok; TII - mna HpecHo® BOABLL B TPO-
mikax; I - s npecuoi Boast netom; T - TpormMueckan;
J1 - neTHnAnA; 3 — 3MMHANA; 3CA — sumunn B CeBepHoOR
ATnanmmke

HO C BEPTUKaJIBHOH TTOJIOCOM, fle peceK arouiest ueHTp aucka [inumcons. Cynam,
Ha KOTOpkle pacnpocipaHawTca TpeGosavun KouseHuymu, Perucrp CCCP
BbIJaeT MexuyHapogHOe CBHAETENILCTBO O Tpy30BOH MapKe, COCTaBIIEHHOe
Ha pycCKOM M aHITIMACKOM f3bIKAaX, Ha BCe OCTajIpHble cyda — CBUAETCIbCT-
BO O Fpy30BO# MapKe TOJIBKO Ha PYCCKOM A3biKe.

Kaxqroii ocajke cyaHa COOTBETCTBYET ONpelefieHHOe BOOOW3MEUIEHHE.
Bomonamelnenue cy/iHa MOpPOXHEM paBHO Macce IOTOBOIO K peHCy CyOHa
Oe3 NpMHMMaeMbiX Tle peMeHHBIX T'py30B. Bogou3aMeleHHe ¢ OSIHBIM I Py30M
PaBHO Macce CyAHa, TUIABAKMIEIO N0 rpy3oByl0 Mapky. PasHocTh BOIO-
H3MEWEHNA CyOHA C NMOIKHBIM Ipy30M H CyAHA NMOPOXKHEM Ha3biBAKT Jed-
eeuToM MMM npedeasbholl 2py3onodsemuoctsio cyuHa. Ilom wucroi epyso-
ROOBEMHOCTbI0 CY[IHA NIOHUMAIOT MpefeNbHY0 Maccy Tpy3a, KOTOpBIH CYAHO,
NOrpyXeHHOe [0 IPY30BYW MApKy, MpHHMMAaeT [pH MMEKUMXcid Ha Hem
COOTBETCTBEHHO DAaHOHY M Ce30HY IIaBaHus 3amacax M skunaxe. Pa3znuuaror
2PY308MeCTUMOCTb CYJIHA KUNOBYI0 M RACbINGIO (B 3epHE), (10[ KOTOPbIMA
HOHUMAIOT 00BEM NOMEUIeHMA [J1F I€PeBO3KM COOTBETCTBEHHG [IUTYYHBIX
TPY30B H TIpPYy30B HACHINbIo. YOeabHaa 2py30no0semHOCTs —3T0 TIpy3o-
BMECTHMOCTb, NPUXOMAUIAACH HA 1 T UHCTOH TIpy3ONOABEMHOCTH CYAHA.
Yoenshan epysoemecTumMocTs — 3TO  IpPy30HO/IbEMHOCTD, TPHXONAILIAACH
Ha 1 M? rpysoBmecTHMOCTH.

[lorpy3ounble XapaKTepuCTHKH, M> /T, HEKOTOPHIX TI'py30B [peCTaB-
JIEHBI HUXKeE:

. Tapa
BalKH KOHCCPBHBIE XCCTAHbIE 2,97
Bouku gepessHHbIC ) 11,67
Mewiku 131 pLIGUOR Mykn 3,50
Todpotapa 3,33
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ToToBasA Npopy KUK

Pr1Guit xup B Gouxax 1,50-1,70
KoHCepBHI, ipecepBbl B KAPTOHHBIX KOpoGKax 2,46
Pui6a MopoxeHas B rodppoTape 2,45
PriGuoe ¢une MopoxeHoe B rogppoTape 1,83
Pri6a conenas B Gouxax 1,50
Ppi6Hasg MyKa B MelKax 2,38

Mpumep 3.3. TP THna ,,OcTpoB Pycckuit™ MoXeT JOHONHHTENBHO OpuHATH 1300 T
Tpy3a B BepXHue TBHHOEKH, cBOGOAHAS BMECTHMOCTD KOTOpPEIX pasHa 2800 m?, Kakyio
Maccy MopoxeHo#t peIGel H MOpoxeHOro prIGHOro ¢duine B rodpotape cilegyet Horpy-
34TH Ha CYAHO, YT0GHI IOJHOCTEIO UCNIONTB30BATh €0 IPy30NCABEMHOCTE H IPY30BMECTH-
MOCTB?

Tlorpy30yHble XapaKTEPUCTHKH MOPOXeHOH puIGhr 2,45 M3 /T, MOpOXeHOTO dHie
1,83 mM?/T. YcnioBHe YIOMHOTO HMCHONB30BaHMA T'DY3OBMECTHMOCTH TpH lipneMe (e
maccolt m H MopoxeHoH pbiGel Macco#t 1300 — m sanumem B Bupe 2800 =1,83m +
+2,45(1300 - m). PelnuB 3TO ypaBHeHMe OTHOCHTENsHO m, Honyuum m =621 1. Ha
CyIHO cnenyeT norpy3uTs 621 T dune u 679 T MopoxeHo#t priGEL.

OnpepeneHre XapaKTEPHCTHK IWIaBYyYecTH. B 1ennax obecneueHus KOHTpo-
N M peryNTMpPOBaHHA MODEXOOHBIX KayeCTB NpPH JKCIUTyaTallMM Cy/IHa Ha
CTa[MK TPOSKTHPOBAHMA DACCUMTBIBAIOT [UIA PA3NIHYHBIX OCalok oGbheMHoe
BONIOM3MellieHHe M KoopruHatel LB, miompans BatepnuHuM u abeumccy
ee 1T, npyrue xapakTepuCTHKH (OPMbt Kopiyca. Pe3ynbTaTsl BLIYMCIIEHHH
BBIIAKT HA CyOHO B ¢opMe Tabnuu, rpapHKoB, LIKAN, AHATp2MM, HOMO-
rpaMM B [BYX BapHaHTax: ¢ yuetoM auddepeHTa (A KOHKPETHBIX OCa-
OOK Ha MephneHmMKynspax) W 6e3 yuera mubdepeHTa (WIf KOHKPETHBIX
cpemux ocapok). Ilepsplil BapuaHT Haulesl IpUMeHeHHe B BM[E QHArpaMm
®upcosa, [ynpobuna, KTHUPIIX, ®upcoBa — I'yngobuna (puc. 3.6,q2),
OMarpaMM oOCafiok pasmHuHoOd ¢opmul (cM. puc. 3.3,8, 2) u gp. Bropoi
BapM2HT JOKYMEHTalMH BCTPeYaeTCA B BHAe I'py30BOH LIKAJIBI M THAPOCTA-
THYECKHX KpHBBIX; Ha3bplBaeMBIX KDHBBIMHM 3JIeMEHTOB TEOPETHYECKOIO
ueprexka (puc., 3.6,6). IlepBoiii B2pHaHT MCTIOJIb3YI0T I1pH moboM mudde-
peHTe, BTOPOil — TONBKO NpH Auddepente mo 1,5°, npuvem mo 1° npume-
maT popmyny (3.7), 011 0o 1,5° — popmyny (3.10).

Ia omnpepenenus BomousaMelueHuss u koopauHar IIT cymHa cocrap-
Aot Tabnuuy Harpysku (1a6n. 3.2). IHpH 310M NpHMeHAOT TeOpeMy O
CTaTHYeCKOM MOMEHTe paBHOHOCHCTBYIOWIEH CHIIBI: MOMEHT paBHOMEHCTIBYIO-
e CHIBl OTHOCHTENIBHO KAaKOH-MMOO CHCTeMbl OTCYeTa paBeH anreBpad-’
YeCKOH CyMMe MOMEHTOB COCTABIIAIOLUMX CHJI OTHOCHTEJILHO 3TOH € CHCTe-
Mol otcueTa, Honoxenne LT cygHa B ogHOpONHOM IOJIE TSXKECTH COBIIAZACT
C MONTOXeHHEM ero IEHTpa MacC, XapaKTepH3YWILMM paclpeAeicHue Macc
cynna. Ilostomy B TaGnuue BemeTCA pacueT MAacChl M CTATHYECKHX MOMEHTOB
Macchbl Kak Gosiee ymoOHbBIX (B NMpaKTHYeCKHX YCIIOBUAX) BenluudH. Bopo-
n3MeweHue ¥ koopouHatsl LT cynHa onpenensior no ¢popmynam

n
M=My+ X my;; (3.23)

i=1
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Puc. 3.6. XapaxTepuCTHKH 3J1EMEHTOB TEOPETHYECKOTO YepTexa
PTM ,,AtnaHTux’:

a — prarpamma  Qupcosa — IyHaoOuna; 6 — ruapocTatiue-
CKHE KpHBbIe



Tabnuya 3.2. Harpyska PTM tHnoa ,,ATIaBTHK’ C MHHHMANBLHBIM ABYXCYTOUYHBIM 3ana-
COM TON/HBA H BORBI Ge3 rpy3a

Paitor x(ot
CTaTbH HAarpys3kKH pacnomno- m,t | KIT),m zZ, M My, 1M | Mz, T.™Mm
SKEHH A, 11T,
CyBRHO NOpOXHEM - 2226 | . 34,6 6,21 77020 13 824
IucTepHbI ¢ IH3ENEHBIM TOIIHBOM
Ne 1 (II) 114 —noc - - - - _
Ne 2 (OI) 95-108 - - - - -
N¢ 3,4 (JIb u I1B) 81-95 - — - - -
N2 5,6 (JIb u [1B) 70-81 - = - - -
Ne 7 (JIB) 59-70 - - — - -
Ne 8 (JIB) 59-68 - - - - -
Ne 9 (I1B) 63-68 — - - - -
Ne 12 (I1B) 59-68 - - - - -
Ne 28,29 (JIb n 11B) 27--35 - — - - -
Ne 30 (JIB) 15-27 5,0 14,4 0,51 72,0 2,6
Ne 31 (IIB) 21-27 15,0 14,7 1,67 220,5 25,1
Ne 35 (IO 4 — Kopma — - - — -
IucrepHb! € Ma3yTOM
Ne 15,16 (JIB n I1B) 45-58 3,0 29,0 0 87,0 0
[IHcTepHB! C MacIoM
N 10 (HIB) 59-63 2,8 36,6 0,42 102,5 1,2
Ne 13 (JIB) 44-50 1,5 27,9 0,06 41,9 0,1
Ne 14 (I1B) 44-50 4,18 27,9 0,49 116.,6 2,0
Nt 17,18 (J1b u l1B) 50-58 - ~ - - -
N¢ 19, 20 (JIb u 11B) 37-44 4,0 24,3 -0,07 97,2 -0,3
Ne 36 (JIB) 72-80 0,5 45,6 3,27 22,8 1,6
Ne 37 (JIB) 70-72 2,6 42,6 3,34 110,8 8,7
Ne 43 (Il 51-58 2,0 32,7 0,11 65,4 0,2
[IucTepHbl ¢ nNpecHol BomoK
Ne 24 (JIB) . 36-42 - — - - —
N2 25 (1IB) 43-44 - - - -~ —
Ne 26, 27 (JIB 1 IB) 33-43 - - -~ - -
Ne33,34 (JIB u IB) 5-10 5,0 4,8 5,32 24,0 26,6
Ipoune HHCTEpHBI
N¢ 11 pexanbHast 68-70 3,0 41,4 1,0 124,2 3,0
(Iib)
N? 21 KoHpeHcarTa 68-70 0.8 41,4 1,65 33,1 1,3
OUHIIEHHOT'O Mac- :
ma (I1B)
N¢ 22 KoHjeHcaTa 4344 0,5 26,1 2,20 13,1 1,1
macna (JIB)

203




IIpodoaxcenue taba. 3.2.

Paiton x (ot
CT4aTbM HATPY3KHM pacnoso- m,t| KiT), M zZ, M My, .M | Mz, 1-M
JKEHM S, LT,

N¢ 23 koTenbHOM! 42-44 1,0 25,7 0,40 25,7 0,4
Bonbl (JIB)

N° 32 pui6bero xupa 15-21 - - - - -
(I1B) .

TexHonornueckHe LUCTEPHBI

I oxnaxkpeHus pribL 5-10 - - - . -
(1B) : . _
IT oxnaxpenus pbiGsl 5-10 — - - - -
- (J1B)
1T oxnaxpeHus 5-10 —~ — _ _
preibel (I1B) .
IV oxmaxnenus 5-10 — — — - -
poi6el ([1B)
N¢ 38 oxnmaxpenus 10-13,5 - - -~ - -
Boasl (I1B) .
I'py3oBbl€ TPIOMBI
N 1 (pmiba) 95-113 - - - -~ —
N° 2 (pwi6a) ] 81-100 - - - - -
N¢ 3 (pwi6a) 26—44 — - - _ _
Myuso# Tpiom
PriGHast Myka 10-26 — . _ — _
Mewku peibHoit 10-26 10,0 14,5 5,00 145,0 50,0
MYKH .

* Mpoyne cTaThH HAFPY3KH

Poiba B prIGuexe 12-46 - - - - -
Celpse B PMY 10-23 - - - = —
I'py3 prIGeI Ha - - - - - -
nanyGe

I'py3 pri6Gel Ha - B - — - -
HOKe CTpestbl

YnakoBoUHbIH# 26-44 42,2 21,0 6,00 886,2 253,2
MaTepuarn

Jkunax ¢ Garaxxom - 9,0 48,0 9,70 4320 87,3
[TpoMeicnoBoe - 50,0 11,6 8,50 580;0 425,0
BOOPYXeHHE ’

IpoBu3us - 0,5 50,0 8,00 25,0 4,0
O6nenexenne — — — — - =
Bopou3sMeltieHue, - 2389 33,59 6,16 80245 14717

CTaTHYECKHE MO-
MEeHTBI BOIOU3Me-
LIEHHS ¥ KOODJIH-
natel T cynua




n
Xg=(Moxg, + Z.mix;)[M; : (3.24)
’ i=1 .

n
zg=(Mozgo+ Z m;z;)[M; (3.25)

i=1

n . .
yg=Moygo .El"m.-y.')/M, (3:26)
i=1
Ie m; — Macchl epeMeHHBIX TPY30B Ha CynHe, T, Xj, Zj, ¥; — KOQPIMHATBHI
uentpa Macc (LIT) i-ro nepeMennoro rpysa, M; My, Xgq, Zgo, ¥Yg0 — COOT-
BETCTBEHHO BONOM3MelleHHe, T, M KoopauHatel LIT cynHa mopoxHeM, M,
onpeneneHHble NMpH cOaye CyAHa B IKCIUTYaTalHi0 M He MeHAOWMecH [0
GriKaflliero CyieCTBEHHOTO PeMOHTa, NepeoGopyOBaHMA WIH OYEPEIHOTO
ONBITa KPeHOBaHHs. . '

B coorBercTBuM ¢ TpeGoBaHMaMi Ilpapii Ha KaXmoe CyQHO BBIIAETCH
HudopMannss 06 OCTOHYMBOCTH, NMO3BONIALIIAA B YCIOBHAX 3KCIUTyaTalHH
OCYILECTBJIATh NMOCTOSHHBIA KOHTPOJIb M PEryJIHpOBaHHE NMOCAOKH H OCTOH-
yyBOCTH cynHa. B UHdopMauuu npHBeneHs: CBENleHMA O TIOCA[Ke M OCTOH-
YHBOCTH 110 OCHOBHBIM XapaKTepHbIM (THIOBBIM) CJIyYasiM Harpy3KH CyaHa,
a TaKXe CHpaBouYHble MaTepHaNIbl, HEOOXOINMBIE [U1S BBINOIHEHHA CAMOCTOSA-
TeJIbHBIX pacueToB. Hampumep, .mis tHmoBoro cnyvas Harpysku PTM ,Ar-
nautuk” (cM. 1a6n. 3.2), npuMeHuB ¢opmynsr (3.22) — (3.24), nonyynm
ClleAYIOILME XAPAaKTepHCTHKH: M =2389 1; 2, =6,16 M; xg =33,59 Mot KII,
WIH TPH IJIMHE CyHa MeXay nepneHmuKynapamu L =73 M cornacHo ¢opmy-
ne (3.6) xg =33,59-73/2=—~2,91 M 0T IWIOCKOCTH MHMIE/b-UINAHIOYTa,

Eciin B OCHOBY pacueTa Ha TIPOMBICIIE TIPMHAT OMH M3 THIOBBIX CIlydaeB
Harpy3ku Hugpopmamun o6 oCTOHYHBOCTH, HCTIONB3YIOT Clieftylomue Gpopmy -
JIbl, BBIPAXAWIIHE Ty Xe TeOPeMy O CTaTHYeCKOM MOMEHTE paBHOLEHCTBYIG-

HIed CHIIBL: '

n
M =M+t Z my ' 3.27)
i=1
n
xg, = (Mxgt T mix;)[My; (3.28)
i=1
. ‘
Zg, = (Mzg+ T m;z;) IM,; ‘ T (3.29)
i=1 .
. n. . '
Vg, =(Myg £ T muy;)[M,, : (3.30)
=1

roe My, xg1, Zgy, Yg1 U M, Xg, Zg, Y g — COOTBETCTBEHHO BOJOU3MellEHHE
H xoopmuHatsl LT cynHa B paccUHTBIBAEMOM H THIIOBOM CIIyuasX HArpy3KH;
my, Xi, zj, y; — Macca u KoopauHatel LT NpHHATHIX WIH CHATBHIX i-X IPY30B.

B ¢opmymax (3.27) — (3.30) sHak TWIOC MCTIONb3YIOT NPH TIPHEME, MHHYC
TIDH CHATHM Cpy3a. :
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Puc. 3.7. KpnBrle BMeCTHMOCTH M koopiuHat LT TornueHol uucTepHn N2 5 unu 6 (g) ;
cxemarnyeckHit yeprex (6) PTM THna ,,ATIHaHTHK:

I — VII] - BonOHENpOHULAEMbBlE OTCEKH

Maccy u kooppunatel IIT kuaKuX rpy3oB onpefenfiloT ¢ MOMOILBIO
Tabmun unu rpadpuxoB (puc. 3.7,4) mo noekasaHuaM ytmroka. Maccy
TBepMbIX I'PY30B HaXOJAT B3BEeLIHBaHHEM, [0 Macce e[MHHUIIbI rpy3a (Gouxy,
KOpOOKHM, MeLIKH, -6aHKH M T. 1), 10 YHeNnsHO# rpy3oBMecTHMOCTH. Koop-
puHater IIT TBeprpiX Ipy30B OINpenesigiT C NMOMOIUBI CXeMAaTHYECKOTO
yeptexa cynHa (puc. 3.7,6) MAM BHINOJHEHHOro B MaclitTaBe ueprexa obiue-
I'o paciloIOXEeHHA CyIHa. i

Ipumep 3.4. Ha PTM ,,ATNaHTHK’ NpH Harpy3ske, NpuBedeHHOH B Ta6n. 3.2, npuus-
nu 20 T puIGb Ha Many8y B pattoHe 10—26 wn. ¥ Gannact B uucTepHbi N2 S M 6, epenanu
apyroMmy cymHy 10 T memxo Ans pbibrolt myxu. Ionesyscs puc. 3.6,6 u 3.7,4, 6,

onpepnenuTh BOOOW3MellieHHe, koopauHaTel LIT u 1B, ocagky, mnomags BaTepiHHHH
H aGeuncey ee UT,

Ha puc. 3.7, 6 HaHeceHO NOJIOXeHHe NPHHATON PBIGHI H onpeneneHbl KOOPOHHATHI
~ee T ~ Touku 4 ; Xpri6 =11,5m; z pbib = 10,5 M.

XapaKTepHCTHKHM OOHOM LHCTEpHEI onpefiensem 1o puc. 3.7,8: v =50 M®; xpop =
=45,15 m; Zgon=09+0,15=1,05m.

[Ipu mnoTHOoCcTH Mopcko#t soabl p =1,025 1/mM® Macca npuHsATOro B 06e UMCTEPHDL
Gannacta papHa myon =2pv =2.1,025.50=102,5T. '

Maccy M craTMYeCKHe MOMEHTbI MacChl MEIIKOB [UIf PLIGHON MYKH HaxoOoum
M3 TalMm. 3.2: myge; =10 T; Mo Xpmem =145 T+ M; Mo Z pey =50 T M,

XapakTepHCTHKHM CyZHa [O W3MeHEHHA Harpy3kH ciegyoume (cm. T1abn, 3.2):
M =2389 T Mxg =80245T.™m; Mzg =14 717 1.M.

- ITo dropmynam (3.27) — (3.29) paccuntbiBaem

M, =2389+20+102,5 - 10=2502T;
xgy=1(80245+20-11,5+102,5.45,15 - 145)/2502 =33,96 M oT KII;
zg1=(14717+20.10,5+102,5 . 1,05 ~ 50) /2502 =5,99 M.

CornacHo THOPOCTaTHYECKHM KpHBBIM (cM. pHc. 3.6,6) npu m, =2502 T d=
=43 m, npy d=4,3 M xc=34,25 m; z¢=2,3 M; xy=32,15 mor KII; §=795m>.



Ilpumep 3.5. C nomotupio pacuera MoNMyueHbl xapakTepHCTHKH PTM THna ,,ArnaH-
THK”: M =3300 T; xg =33 m ot KIL [lonb3ysce puc. 3.6,a, HaiTh 0CaJiK! Ha HepleH-
OUMKYRAPaX M z ¢, )

INpu ycnosun (3.22) Touka A onpefenHT: dy =48 M; d =55 M; z =291 M.

INlpumep 3.6. Hns ycnoBus npumepa 3.1 waliTH BonoH3MerueHHe M aBcmmccy
IIT BMPT. :

Touka A (cm. puc. 3.3,8) cooTBeTcTBYeT Bojou3MelleHHI0 M =2800 T H crarH-
YeCKOMY MOMeHTY M, =— 1000 t1.m. Onpemenum abecunccy lIB: xo=My /M=
=-1000/2800 =— 0,36 M OT IIOCKOCTH MUOENL-IUMAHTOYTa,

[IpuHaB ycnosue (3.22), nonyiuMm Xg M xC=~ 0,36 M.

H3mMeHenne cpemHedit ocamku cynHa. M3meHeHne cpenHelt OCafKH TpH’
JIp¥eMe HJIM CHATHM Tpy33 ONpedessiorT, HCNOJIb3Y A CTpaBOYHbIE MaTepHAHI
CYIOBBIX TUKYMEHTOB. ‘

Tlppmep 3.7. Ilo peaynsratam penieHust NpuMepa 3.4 ONpedenHTs H3MeHEHHE
cpenHeft ocanku PTM Thna ,,ATIaHTHK NOCJle IpHEMa Ha cymHO 698 T rpysa.

Boponsmelienue nocie Nnpuema rpysa papHo M =M, + 698 =2502 + 698 =3200 T,

Kax BupgHo u3 puc. 3.6,6, BONOM3MEIEHHIO M COOTBETCTBYeT CpEeANAA ocanka d, =
=5,2 M. U3MeHeHHe cpenHelt ocanku §d =5,2 —4,3 =0,9 M,

Macca npMHMMaeMOro WIH CHHMaeMoOro (pacXoflyeMOro) Ha NpoMbICiie
Tpy3a NpH KOHKPETHOH Ipy30BOHM Onepaund Mo CpaBHEHHI0 C BOJACH3Melle-
HHEM CyJ/IHa HCBEJTHKA, H3MeHEHHE CpelHeH OCaKH HE3HAUHTENIBHO, NO3ITOMY
C IOCTAaTOYHOH CTeNeHBbI0 TOYHOCTH GopTa CynHa B paiolie H3MEeHEHHA OCaliKH
MOXHO CUMTaTh BEPTUKAJIBHLIMH,-d NPUHATBIA (CHATBIA) rpy3 CYHTATH TaK
Ha3bIBaeMBIM Maabim 2py3om. Macca Maroro rpysa, KaK NpaBuilo, HE IPEBbI-
maet 5—~10% BopousmewteHus. HukHuA npepen orBevaeT cydaM OCTPBIX
06pa3oBaHuil, BepXHHH — CyJaM C OTHOCHTEJIbHO NPAMOCTEHHBIMH DOpTaMH.
ITpu npueme (CHATHM) MAIOTO TPy3a BOWIAWMH B Boxy (MITH BbIIUEOLIHA
#3 Boibl) 0GbeM §V MOXHO ONpelleNdTh Kak 00GbeM NpPHU3MaTHYeCKOTo
Tejla, OCHOBaHHEM KOTOPOTO CITyXHT IUIOWA/lb BaTEPIIMHHHU S, 2 BHICOTOR —
HM3MeHeHHe cpelHei ocaaku 6 d:

8§V =5s8d. ' ’ . (3.31)
B coorBercTHH ¢ yenoBuem (3.17) macca rpy3a paBHa
m=pdV. i (3.32)

‘Hopctasue (3.31) B (3.32) u pemmB nojyyeHHOe ypaBHeHHE OTHOCHMTENBHO
&8 d, Hangem

sd=m[(pS). (3.33)

B mpaxkTHueckHX pacueTax 4YacTO HPUMEHAKT YMCIO TOHH (KHJIOHBIO-
TOHOB) Ha | ¢M H3MeHeHHA oCafKH, oBo3Havaemoe yepes g. [Ipunsas B (3.33)
6d =0,01 M, m=q ¥ pelIMB ypaBHeHHe OTHOCHTENIBHO ¢, HOTYYUM

g=058dpS =001pS. (3.34)
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Ioncrasus B (3.34) BbIpaxenue oy S U3 (3.1), HailneM
q=001palB. : (3.35)

IIpHHAB 1A NPOMBICTIOBBIX CYHOB CpelHee 3HaveHHe @ ~0,8 (cM. Tabn. 3.1),
NoJIyuMM NpubnxeHHy1o opmyiy

q~0,008pLB. (3:36)

Qopmynsr (3.33) —(3.35) ynoOHs! wiA GrICTPOro pacyera U3MEHEHHMA Cpel-
Heff OCAfIKH WIM KOJIHYECTBA MPHHATOro (CHATOTO) Ipysa, eciid INPOM3-
BOIALIMH - pacueTsl 3allOMHWI IIpUMEpHBIe 3HaueHHA S WIM ¢ IUiA CynMa
NOPOXHEM, C MOJIHBIM IPY30M M IPH KaKOM-TO IIPOMEXYTOYHOM COCTOSHHH
HarpysKu. '

PaccMoTpuM, xak H3MeHHTCH CpelHAs 0CajiKa Cy[IHa NpH ero nepexoje
M3 Cpefibl C OTHOM IUIOTHOCTHIO B Cpefly C Apyroi miotHocTsio. Ilycts cymHo
HaXOOMTICA B cpelle C IUIOTHOCTBIO p NpH 0OBEMHOM BojoM3MelleHuu V.
Iocne mnepexoma B cpedy C IUIOTHOCTBIO p; B cooTBeTcTBHMM ¢ (3.17) ero
00beMHOe BOOM3MELIEHHE CTAHET PaBHBIM V| MpH HeH3MeHHMBLIEMCS BOO-
H3MeIlEeHNH, T. €.

pV=p,V,; (3.37)
V=V +§V. (3.38)
Honcrasus (3.38) B (3.37), nojiyuum |
pV=p,V+p,6V. (3.39)

Moncrasus (3.31) B (3.39) u pewiMB MONyYeHHOe YypaBHEHME OTHO-
CHTeJIBHO 8d, HaimeM

8d=(p - p1)V [(p:85). (3.40)

Ocanika CymHa yBeIMUMTCA [pH NepeXofe B MeHee IUIOTHYIO Cpedy M yMeHb-
LIMTCA NpH Nepexofe B Golee MIOTHYH Cpemy .

Tpumep 3.8. Kaxyio JONONHHTEBHYIO Maccy Fpy3a MOXHO pa3mMecTHTh Ha BMPT,
3arpyeHHOM B IIpeCHOM cpepe MO Ipy30BYK Mapky I1, urobbi € lepexo oM B MOPCKYIO
cpedy He HapywuTs Mapky JI? BopousMelleHne cy/IHa, INaBaoLero B MOPCKO# cpene
no mapxy J1, paBHo 5450 T, mnowwans BaTepauuuy 1070 M2,

O6peMHOe BOOOU3MellIEHHe CyJIHa B npecHolt cpele Haxopum no gropmyste (3.17):
V =M/p=5450m3.Tlo ¢opmyne (3.40) onpemensdeM H3MeHeHHe cpefHel OCafKy
CyIHa TIpH NlepeXofle B MOPCKYIO cpeny :

&d = (1 — 1,025)5450/(1,025.1070) =- 0,124 M (BCINEITHE).
Pewraa (3.33) oTHOCHMTENBHO m, NIONYUaeM

m=p, §6d=1,025.1070.0,124 =136 1.
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3§ 22. Cramiueckoe pasHOBecHe HPH
HAKIOHEHHAX CYAHa

OcTolinugoCThio Ha3BIBAOY CUOCOOHOCTH CYIIHA, OTKIOHEHHOTO BHEILHHM
MOMEHTOM OT HOJOKEHHH pPABHOBECUS, BU3BPAIATECA B MCXOJHOE IIOJIO-
KeHUe Mocile HpeKpamieHUs LEeHCYBUA TOrO MoMeHTa. MOMeHT HalbIBaioT
CTATUYECKUM, €CIIH YITIOBOH CKOPOCIBIG U YCKOPEHHEM BbI3BAHHOIO UM
HaK/IOHCHUA CY/AHA MOXHO fipeHeGpeys. B HPOTHBHOM CIlyHae MOMEHT CUHTAIOT
Outamuydeckum. COOTBETCTBEHHO pPACCMATPHBANT CTAIUNECKYI0 N OUHAMU-
YeCKYI OCTOUYUEOCTs. B 3aBMCUMOCTH OT MIOCKOCTH JIEHCTBUA MOMEHT
Ha3pIBAOT KPEeHAWUM WIN OQuddepenTyiontirm, a OCTOMIMBOCTE — none-
peurod W ApoOdCAbHOY. B NpakTAKC IKCINYydTAUMA HEHOBPEHIEHHOTO
cynHa Gonsuue yrasl nuddieperra He HaQomaorcH, NOITOMY pa3K¥aoT
RQUanbRYWw OCToidugdocTs (NONMEPCUHYI0 ¥ (POJONBHYIO) ¥ OCTOUNUBOCTH
Ha 60AbUX Y2aux KpeNd.

llpy U3yycHMM HaYQTBHOH OCTOMYHBOCTH PaccMaTpHBAIOT TaK Hadblkae-
MbI€ Pa8HOOGBEMHblE HGKAVKEHUA, KOT)a oObeM MOABOAHOH YacTd CyiHA
OCTaeTCA NOCTOAHHBIM, a MeHseTcA Nuuib ero ¢dopma. CooTBETCTBYIOILHE
TAKHAM HAK)IOHCHUAM BATE PIMHUM HA3BIBAOT PUGHOOGBEMHLIMU .

IpyHIMIMATHAY  CXeMA  HM3YYEHMS OCTOHYMBOCTY  (IpejicTaslicHa
puc. 3.8.

OcuoBpl yuenus 06 octoiumBocr# CyHoB Gbuil pa3paBoTaHb WIEHOM-
Herepbyprexoii Axapemun Hayx ' JleoHapmom Jinepom B codunenun ,Ko-
paGenpHas Hayka”, onybnuxosanHom B 1749 r. CorsnacHo teopeme Jiisiepa,

Ha

| @EJP’%“EI [ mposomuan

Cramnseckasn ! TiuHamimecicast l
f ~ 1
Mannie yrm Bonkume yrnn JoGhie yrisr
Kpea KpeHa KpeHa
3apaun petianT 3apavm pelaoT Jagawm pewiaoT 3agaun pemaoT
N0 METAUEHTH- 1O OHarpaMMam 10 NHArpaMMaM 1o ¢popmynam
oft popmyne acrolluMBOCTH ocroftuBoCcTH HIH € HOMOLIHO
- cyRosoft

JIOKY MEHTALHH

Puc. 3.8. Cxema HayueHHA OCTOAUHBOCTH
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Puc. 3.9. TopH3OHT4ANLHO-TIONIEpEYHOe NepeMellleHHe Ipy3a (d); K pacuery
, WIeya CTATHYECKOH ocToftunBocTH (6) ‘

pe paBHOOOBEMHBIE BaTep/IMHHM, €CTH Yrol Mexpay HHMU GeCKOHeuHO
Majl, nepeceKawTcA MO NPAMON JIMHHH, nmpoXoasumeid wepea JIT miomapu
JEeHCTBYIOUIEH BATEPIMHHM M Ha3bIBAEMOH OCbl0 pagHo00BeMHO20 HAKAO-
nenun. Ha puc. 3.9 ock paBHOOGBEMHOTO HAKHOHEHHA IIPOCLHMPYETCA B TOUKY
F. Ecay cynHo npAMoGOpTHO; TO B IpefieNaX ero npamMoGopTHOCTH TeopeMa
Siviepa cnpaBeuBa A moboro yrna Haknounenus. Ha cynax npoMsicnoBo-
ro $noTa ¢ JOCTATOUHOR A MpPaKTHYECKHKX Lesied TOUHOCTBIO Teopema
Jittepa MoKeT GBITL KCIIONB3IOBAHA NPH YTIAX KpeHa o 12°
Kpensume u mddepenryoupe Momenrss. Cyaa rlpommcnosoro ¢dioTa
B YCJIOBHAX SKCIUTYaTaUHM MOTYT OKa3aThCH HOJ, BO3[ACHCTBHEM CTATHYECKHX
KpeHAHMX H MpQEepeHTyIomMX MOMEHTOB [pH HPUBEJEHHH TPYy30BbIX
M [POMBICIIOBBIX paBoT, MaHEBPHPOBAHHA HA HEBOJIBIIMX CKOPOCTAX JIBM-
KeHHA, OyKCHPOBKAX, CKOIIIIEHHH HAa OHOM 60PTY WICHOB IKHIIAXA, HUTHYMH
HENOPLIBHCTOTO BeTpa M T. M. JIMHaMHucCKHMA KpPEHAIUMH MOMEHT MOXeT
BO3HMKHYTb NpPH peIBKE OYKCHPHOTO TpOoca WJIH 3alelle opyiuil foBa 3a
HEPOBHOCTH [pyHTa, oGps»IBax Baepa, OyKCHPHOrO Tpoca, IUBAPTOBHBIX
, KOHI{OB, TpY30BOT0Q ILUKEHTeJIA, HPH BO3[IEHCTBUH NOPBIBHCTOrO BETpa WIIH
Pe3KUX H3MEHEHHAX Kypca Ha GONBHIMX CKOPOCTAX ABHXKEHHUA CyoHa M T. I
TFopusoHTILHO-NONEpEYHOe NepeMellieHue rpy3a Maccoi m (puc. 3.9,a)
MOXHO PacCMATPHBaTh KaK CHATHE TPYy3a W3 1oJloXeHHA A ¢ nocneayomum
MPHEMOM ITOTO e IPy3a B HONIOXKEHHE B. MOMEHT BOBHHKILEH CTATHYECKOHR
KPEHALIEH Haphl CUll paBeH

My, =mg(y; —~ y;1)cos 8 =mgl, cos 0, . (341)
rae !, — paccrosiHue, Ha KOTOpOE MEPEMENICH [Py3 B TOPHIOHTAIBLHO-IO-
HepeyHoOM HAMPABIICHHH, M. '

Ilpou3poJIbHbIA [IpHEM TIPy32 MOXHO pacCMATPHBATh KAaK (OPHEM €ro
B JII (y, =0) ¢ nocreayomAM ropH3CHTAIBHOMONEPEYHBIM MlepeMene-
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HHMEM B IEHCTBHTENBHOE NonoxeHue (y2). B aTtom crnyvae Bripaxenue (3.41)
ApHHHMaET BHJ,

Myp =mgy; cos § =mgy cos 6, {342)

rae y —opauHata LT npunaTtoro rpysa, M. OueBHOHO, YTO BbipaXKeHHe
(3.42) npuMeHMMO ¥ BpU CHATHH C CYJHa rpy3a.
llo aHanoruu ¢ MpeAbIAYIAMH DPacCyXIeHUAMH craTHYeckHe nudde-
PEHTYIOUME MOMEHTHI JIPH TFOPH3OHTAIBLHO-NPOJOJIBHOM IlepeMeLeHHH
© M npHeMe (CHATHH) rpy3a MOTYT ObITb COOTBETCTBEHHO BBIPAaXE€HBI Clie-
pyioummM obpasomM: :

Mpug = mg (xz — X 1) cos ¢ =mgly cos ¥; (3.43)

Muug =mg(x — xr)cos y, (3.44)
rme xy W x —abcuuccni T mnomanu medcTByIoled BareplMHHAM u\npw
HATOTO (CHATOrO) rpysa, M.

[Ipu neGombinux yrinax kpeHa H AucddgepeHTa NPaKTHYECKH cos § =~ 1,
cos ¥ =~ 1 ¥ BeipaxeHus (3.41) — (3.44) nNpHHUMAIOT TAKOH BMA:

My, =mgl,; (345)
My, =mgy; ‘ (346)
Mpugp = mgly; | (3.47)
Muug = mg (x — xz). (348)

C pmocCTaToyHOH W3 MPaKTHYECKHX COOOPaXceHHH TOYHOCTBIO- B HEABapHHHBIX
YCIIOBHAX 3KCIUIYaTAllMK NPOMBICIIOBOTO (JIOTA BEIMUHHOA Xy B BBIPAKEHHH
(3.48) moxmHo npeHeﬁpeqb H [IPHHATD

Myyp =~ mgx. ' . (3.49)

CraTHyeCKMH KpeHAIMHA MOMEHT IpH CKOIUIGHHM WIEHOB JKHIAaXa
Ha ofjHoM BOpPTy onpeseNA0T U3 BHIpAKEHHA

”
n

Mp=8 Z m;yjcos ~¢g E m;y;, (3.50) -
i=1 i=1
rae Maccy m; OHOTO yeJIoBeKa npunHMmalotr paBHod 0,075 T npu mnorHocTH
Pa3sMeileHHS 6 Yen. Ha 1 M2 cBOGOIHOI TWIOWIAN nany6ml.

[Ipn DAacroNoXeHHH CTSHXKHOTO TPOCa MPOMBICJIOBBIX MEXAHH3MOB B
IIOCKOCTH MONEPEYHOTo CeYeHHA CY[IHA H He3HAMHTEJIBHBIX YIIIaX KpeHa,
BO3HHKAWIMX B Opomecce paGoThl ¢ OPYAHAMH JIOBd, HAHOOMBIUMA CTAaTH-
YECKHH KpeHAIMA MOMEHT paBeH

Myp=Fapy2 + (z—d)?. (3.51)
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3necy Fyp — HaTsDKeHHe CTAXHOro Tpoca, KH; y, z — koopouHaTer TOUKH
CXOHa CTSKHOTO Tpoca ¢ Kanudac-6JI0Ka, Manprorepa, HOKa CTpeJIbl M T. 1L,
M. Ecnn crsikHOM Tpoc cOCTaBIisieT ¢ IIOCKOCTBIO NOMEPeYHOro CeyeHus
yron a, B Boipaxenun (3.51) cnemyer Fy,, 3amenuts Ha Fy, cosa, a My,
YBEJIHUMTD Ha BeIMUMHY F'p, ¥ sin a.

CratHyeckMH KpeHAWHMA MOMEHT Ha YCTAHOBHBIIEHCH HUPKYNAUMH
ONpeieN AT MO pekomeHAanuaM '§ 37. l

Cuntasi HampaBneHue [OEeHCTBMA BeTpa nepneﬂnm(ynnpﬂum K 6opty
Cy/Ha M PaBHOMEHCTBYIOLUYIO CWJI [IaBJICHHA BETPA COCPEOTOYCHHOH B IT
WIOWAAM NapyCHOCTH Cy[Ha, CTATMYECKHA M IMHAMMYCCKHH KpeHsiue
MOMEHTBI MOJKHO OMpeieSIuTh o dopMyiie

Ml(pzpv Ay,z, (3.52)

rge p, — yCJIoBHoe yHOeNbHoe [aBjieHHMe BeTpa, ofpefeNisieMoe MO IUKaie
bodopra npu pefictBuu Berpa Ge3 nopriBOB WM NpM nopeiBax, kila; 4, —
nnowaap MpoeKLMM HagBoAHOK Yacth cymma Ha JII, m?; z — Bo3BbllLieHHe
LT miomany napycHOCTH CyJIHA HaJl BaTepiIMHHEH, M.

JlanamMuuecKHil KPpeHAMNA MOMEHT Ipu oﬁpbme rpy30BOro HIKeHTEsIA
Haxown M3 BbIpaXKeHH g

My, =mgy. - “(3.53)

3nece m - mMacca rpy3a Ha LIKeHTENe, T, ¥y — OPAMHATa TQUKH KpeiljieHHA
rpy3oBoro 6110Ka Ha HOKe IPY30BOI CTpeJbI, M.

BoccranasnuBatonmit momenr. Jlonyctum, uro cypso ¢ UT s rouke G,
Haxopsieecad B NPSAMOM INOJIOXKEHHH paBHOBecuA. NpH BaTepnunHuu Bl
(puc. 3.9,6), B pesynbrate [eHCTBMS BHEUIHETO CTaTMYECKOTO KPeHsero
MomeHTa M, He CBA3AHHOTO C HAarpysKoi cyaHa (HeHCTBHSA HEMOPHIBHCTO-
ro BeTpa, TATH NPOMBICIOBbIX MEXAHH3IMOB, MaHCBPUPOBAHMA H T. IL.),
HaKpeHWIoCh Ha yron 6. B cwily DpHHATBIX Bbillle YCIIOBHHA MOJIOXKEHHE
T cynua octaeTcs HeM3MeHHBIM, 2 [[B BRIXOOMT M3 ILIIOCKOCTH HAKJIOHEHHSA
H NepeMelaeTcA B CTOPOHY HAKJIIOHEHMA MO HEKOTOPOH NPOCTPaHCTBEHHOH
" KpMBOM, HaspiBacmoi Tpaekropuedl IIB. Ilpoexumio tpaextopuu I1IB Ha
COOTBETCTBYIONIYI0 €H IUIOCKOCTh HAKJIOHEHMA Ha3biBaloT Kpueoi [IB (xpu-
Basi CCg). JIuHUM [eficTBHA CHN THAXKECTH A W NoffepxaHuA y V, ocTaBasch
NepleHIHKYISPHEIMHE K JeHCTBYyIomel BatepanHuy Bllg, He lexat Ha onHOM
BEPTUKAIM H, CIIEJOBATENbHO, CO3OANT mapy cwi ¢ mwiedoM GK — nmaeyom
cratuvecxoii ocroiivueoctu | 5. MOMEHT 3TOM Naphi CHII Ha3bIBAKWT 80CCTA-
HAGAUBAIOUUM MOMEHTOM . ‘

M, =Al,. (3.54)

B COOTBETCTBMM C HM3BeCTHOH AKCHOMOHM CTaTMKHM B PACCMATPHBAEMOM
cny4ae BatepiivHus BJly ‘Gynet BarepnuHHuelt paBHOBecHs, eClIM coBII0aeTCH
ycnoBue
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My =My, : (3.55)

lezlﬂ ’ B ) (3.56)
rge le — IJIeYO KPpEHALIEro MOMCEHTa, M, OnpeﬂenﬂeMoe H3 BBIPDAXKCHHUA
Lip =My /4. (3.57)

Ecn UT cynua pacnonoxeH B Touke G, Barepnunusg BJI, . He moxer Gpitp
BaTepIIMHMEH paBHOBecHd, Tak xaxk G £ < GK, u coorserctBeHHo My <
< M,,- B otom cnyvae BatepiuHHedl pasHoBecus Gymer BJlg —npu yrne
KpeHa 0, u nonosxenun LB B Touke Cy . M3 cka3aHHOTO CllefyeT, YT0 OCTOM-
YHBOCTb 3aBHCHT OT HostoxkeHns 1o Beicote LT cynHa u'xapaktepa kpusoit I1B.

AHanuTHYeCKoro BbipaxeHus kpupas LB He umeert, u ee dopma 3aBUCHT
OT ocaikH U 0GBoB cyaHa. KaxmoMy nonoxeHuo Touku C Ha kpusoii IB
COOTBETCTBYIOT ONpefe/icHHbI MIHOBEHHBIN LEHTP KPWBHM3HBI Mg, Ha3bl-
BAEMbIN  NONEPEYHBIM METAYEeHTPOM, M MIHOBEHHBIH pafuyC KPMBH3HBI |
mgCy, HMeHyeMbIH NONePeyHbIM MeTAUERTDUNECKUM DAOUYCOM ¥ g W OIIpe-
HensieMbI o hopmyiie

ro =1V, | (3.58)

rae I, — ueHTpaiTbHBIE MOMEHT MHEpLUMM IJIOIIAAM HAKJIOHHON BaTep/IMHUM
Bily OTHOCHMTENBHO ee TPOMONBHON LEHTpanbHOl ocu, M*; V — ob6bemHoe
BOZIOM3MellieHHe CyZHa NpH BaTepiuuuu Bl , M3

B pacueTax mo TeopHH CcydHa YacTO IPHMEHSIOT NMOHATHE MIHOBEHHOTO
JIOXHOFO [ONMEPEYHOro MeTaleHTpa (NPOMETAlEHTPa) My, MOR KOTOph:Ls
nofpa3yMeBaeT TOUKY MEPECeUYeHUA JIMHMA HEHCTBHA CWIbI TOITEpXKaHiii
npy yrnax kpea 6 =0uf.

AHaNOTMUHBIM 00pa3oM A Cllyvas IpOHONIBHBIX HaKJIOHEHUA CyOHA
(puc. 3.10,2) MOXHO BBHIBECTH 3aBHCHMOCTH

M, =AGK; " (3.59)
My =Myun; (3.60)
R=1,.|V. : (3.61)

3mech My — BOCCTaHABJIMBAKOWIMA MOMEHT, BOSHHKAIOIIKA NPH NPOJONSHbBIX
HakJIoHeHHAX cymHa, KH - M; R — npodoabhulii MeTayentputeckuil paduyc, M;
Iy, . — UEHTPanbHBI MOMEHT MHEPIMM IUIOIAZM HAKJIOHHOH BaTepIIMHHH
BJ'fl OTHOCHMTEJIBHO €€ TIOTepeyHO# LeHTpanbHol ocH, M*; V — o6seMHoe
BOJIOM3MellleHHe Cy[IHa NpM BaTepiuauu BJl;, m?. Moment / yr > I, , mo3TO-
My H3 BbIpaxeHHd (3.58) M (3.61) cremyer, uto Bcerma R » rg. Ipu
OTCYTCTBHH CBeJleHHH o 3HaueHHM R npuHumaior R ~ L,
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Puc. 3.10. neMeHTH! OCTOMMBOCTH

8 — npoponbHoit; & — MonepeuHoii; 6 — OTPHLSTENbHOH H3-
YanbHOH

IOuarpamma craTdyeckoil - ocroifunBoci. Jlonyctum, yro cyado ¢ LT
B Touke G HaKpeHWI10ch Ha yroit § (cMm. puc. 3.9,6) . IlpousBeneM Ha pucyHKe
HEKOTOphIe [IOMONHHTEIILHEIE [IOCTPOCHHUS. HponeneM H3 [pPOH3BOJILHOH
Toukh P (momoca) PNL m'yCg u npamyio GQ|l m'gCo. Toraa MoxHo
3ANMCATD

lg =GK =QN =PN - PQ. (3.62)
W3 npsamMoyrosbHoro Tpeyronsiuka POG cnenyer, uro

PQ=(z,—zp)sind. _ . (3.63)

IMopcrasue (3.63) B (3.62) v npunss PN =!p, nonyunm

(3.64)

.

lg=lp— (25— 2zp)sind,

rae [p —mnedo ocroiiumBocTd GOpMsl (TUIEYO CWIbI MOANEPXAHHA) OTHO-
CHTENbLHO MpoM3BOJIBHOTO momieca P, M. 3HaueHWe [p NpU KOHKPETHBIX

.BOOOH3IMCILCHHH H YITIC€ KPEHA 3aBHCHUT TOJIBKO OT NOJIOXCHUA JINHUHK OeRCT-

BHA CWIbl TNOANIEPXKaHHA, oNpeaenseMoro ¢opmol noaeoasoro obneMa



cynna. Ilmeun OCTOMYMBOCTH (OPMBI BLIUMCIAIOT NPH [POEKTHPOBAHHH
M TNpenCTaBlANT B BHAEe HHTEPNONAIMOHHBIX KPHBBIX (WM TaGnMil) IUied
ocroituuBocTH GOpMBI, Ha3bIBAEMBIX naHTOKapewamu. Ha cymax mpo-
MBICTIOBOTO ¢JI0Ta HALUIH TPHMEHEHHE MHTEPNOJIAUMOHHBIE KPHBElE IUIeY
OCTOHUWMBOCTH (pOPMBI, . PACCUHTAHHbE OTHOCHTENbHO momioco O, C, m
(cM. puc. 3.9,6), a TakKeé HOMOIDaMMBI aNIIMKAT JIOXHOTO METAaLEHTpa.

3amenolt B (3.64) zp anmmwIMKaTOH MpPegyCMOTPEHHOTO NaHTOKapeHaMH
TOJIOC2 MOXHO MOJYYATh KOHKDETHbIE BBIDAXEHHA YIS PacueTa 3HaueHui
lg, TpHMEHSAEMEIE B yCTOBHAX IKCIUTyaTalun CyaHa

lg =l —zg sinB; ' o (3.65)
Iy =lg ~ (z4 - z¢)sin, | (3.66)
lg =y — (2g—2m ) siné; ' . : (3.67)
lg =(z,, A —zg)siné. . ) (3.68)

3gecs / X, IF, IM -~ COOTBETCTBEHHO IUIEYH CHII NOAMEePKAHHMS, PACCUMTaHHEIE
OTHOCHTENIBHO OCHOBHOHM IUTOCKOCTH, LIB ¥ HayaJBHOTO MONEpeyHOro Mera-
UeHTpa, M.
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Puc. 3.11, K pacuery OCO:

4 — NaHTOKSpeHh (oTHOCMTAIsHO OII) mnas6a3mi: 6 — ICO nnasGa3pl; 6 —
HoMmorpamma 0. J1. Maxosa ons BMPT
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W3 Beipaxenuit (3.65) — (3.68) BUmHO, uTo IIA pacuera IUTEYa CTaTH-
YeCKOM OCTOMYMBOCTH B CYJIOBBIX YCIOBHAX JOCTATOYHO OIpeSIeNIUTh IOJIO-
skenue 10 Bricote T cyyana.

T'paduueckylo 3aBHCHMOCTh IUT€YZ CTATHYECKOH OCTOMUHMBOCTH MM
BOCCT2HABJIMBAIOILIETO MOMEHTa OT YIJIa XpeHa [jifl KOHKPETHOTO COCTOAHHA
Harpys3KH Cy[Ha HasbIBAWT Quaepammoli cratuseckoli ocrotivugocru (JICO).
XapakTepHbIH misA cynoB npomsicioBoro ¢uora dn JCO B BHIe KpHBOH
2 npepcrapned Ha puc. 3.11,6. B cwiy CHMMeETpHH CyQHa OTHOCHTEJIHHO
HIT npu HaknoHenuu Ha JIb ¢opma JICO Takas iKe, KaK M IpH HaKJIOHEHHH
Ha Hb, Ho nmeun cratuyeckod OCTOHYMBOCTH HMEIOT HpOTHBOIIOIIO)KHbIe
3HAKH.

Tpumep 3.9. Nocrponts OCO ans B npu Harpyske M =15268 Tu zg =9,23 M.
[Ineun ocroitunBocTH POPMBL pACCUHTAHBI OTHOCHTeNBHO OIT M ipHBesieHbI Ha pnc. 3.11,a.

Ilo xpuBBIM, H306paKeHHbIM Ha puc. 13.11,a, npu M =15268 T M yrnax KpeHa
¢ MHTepBanoM B 10° HaxomuMm Miedn ocToMumpocTH dopmel [ g : 1,82; 3,72; 5,58;
7,16; 8.26; 8.81; 8.69 M. Ilneuu cTaTHUeCKON OCTOMYMBOCTH I g, BbIYMCIIEHHBIE TIO
dopmyne (3.65), coorBercTBeHHO paBHbl 0,22; 0,56; 0,96; 1,23; 1,19; 0,82; 0,02 m.
JCO, nocTpoenHas o IMoNyYeHHBIM 2HHBIM, TIpeficTaBileHa Ha puc. 3.11, 6 (kpuBasa 2).

Npumep 3.10. C nomoiuslo Homorpammsl 10. J1. Maxosa (puc. 3.11, e) onpenenuTh
3HaueHMe Mfleya cTaTHueckol octoitumBoctu BMPT mnpu yme xpena 20°, ecnu M =
=4450T,z5 =6,33 M, xg =— 2,75 m,

Tlo nomorpamme, nNpHBeAcHHoOR Ha puc. 3.11,6, npu M =4450 T, Xg=— 2,715 m
¥ 6 =20° maxommm z,,'=7,15 m. o dopmyne (3.68) mbiuncnsem Ig = (7,15 —
- 6,33) .0,342=0,284 m.

JCO Be3 KakHX-THGO JOMOIHHUTENIBHEIX PACUYETOB /g MOXKHO MOCTPOUTDH
¢ MOMOUISK BKIIIYaeMO# B JOKYMEHTAlUHI0 Cy[HA YHHBEPCAIBHOH AMarpaM-
MbI cratuuecko# ocrorumBoctd (YICO), ans 4ero JoCTaTOUHO PACCYMTATH
HarpysKy CyIHa. ’

B HHdopmauuo 06 OCTOMYMBOCTH JUIS KAaXJIOTO TUNOBOTO CclyyYas
Harpy3k# BkJIoUYeHa cootBercTBYlomas JHCO. Eciau Bojgon3MelneHHs cymHa
M B OJHOM M3 THIOBHIX BAPHAHTOB HATPY3KH OOMHAKOBBI, 4 MOJIOXEHHA
IIT cynHa mo BBICOTE He COBMAAAlT, MOXKHO NPOH3BECTH NepecyeT THIOBOH
JCO ¢ moMo1bI0 BeJTHUHHBI

8lg =(zg, — 24)sinf (3.69)

(z g, W Zg — COOTBETCTBEHHO AMILUTUKATHI IT cynna B paccYMTHIBaeMOM
H THNOBOM BAPHAHTAaX HAaTrPY3KH, M), ONpeMelIMB M/leYd CTATHYECKOH OCTOM-
YMBOCTH PAaCCUHTBIBAEMOTO CllyYas 1o Gopmyiie

lo, =lg — 8lg . (3.70)

rge lﬁx u 19 -~ COOTBETCTBEHHO . IIJIEYO CTATHUECKOH OCTOMUMBOCTH B paccum-
TbIBAEMOM ¥ THUIIOBOM BAapUAHTAX HArpy3KH, M. O‘ICBHILHO UTO IIpH Zg < Zg
lo, >1lg.

Ilpumep 3.11. TlpunsB Harpysky IIb B npiMepe 3.9 3a THHNOBYIO, OMNpeHeNiMTh
NIe40 CTaTHYeCKO! OCTOWUHBOCTH NpH 0 =30°, ecnu zg, =8,23 M, M, =15300 T.
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To ¢opmysie (3.69) Haxonum
519 =(8,23~9,23) - 0,5=- 0,50 m.

3amepun Ha puc. 3.11,6 nenu‘nmy 1g =0,96 m upn 0 =30°, o dopmync (3.70)
onpenensem

8, =0,96 — (—0,5) =1,46 m,

OvyeBHHO, YTO NpH [eHCTBHHM BHENIHETO KPEHAIETO MOMEHTA 33 CUeT
nepemenieua IIB B CTOpOHY HakIOHeHHA CcynHa [!g yBeNMUMBaeiCH
(cMm. puc. 3.9,6). BecciopHo Takxe M TO, 4To /g YyMeHbIIaeTcs Hocie
HaKJIOHEHMA CynHa Ha yron 68p,, oTBedalomuii maxcumymy JICO
(cm. puc. 3.11,6)-. CnenoparensHo, 05, IODKEH COOTBETCTBOBATH HAuamy
Pe3Koro H3MeHeHHA GopMbI BXofAmiedl B BOAY WIH BRIXOJAIIEH H3 BOMIb
IIPH HAKJIOHEHHM CY[AHAa YacTH Kopmyca. Jnf cynoB mpomsicnoBoro diora
B GonbmmsHcTBE Ciiy4aeB , COOTBETCTBYET Yrily BXOAa B BOAY maiyGhi
HaJiIBOOHOro OopTa. B HeKOTOpHIX CMyTaAX MUIA MANBIX CYfI0OB C OCTPOCKY-
JIOBBIMHM 06BOfIaMH, IUTaBAOLIMX IIPH He3HaYHTEIBHBIX ocapkax, &n, coor-
BETCTBYET YINy BBIXONA H3 BOMABI-CKYNbI, €CJIH NPH HAKIOHEHUAX CKYJa
BLIXOHMT H3 BO/IBI PaHBIIE BXOAA B BORY NanyOHI.

Ipumep 3.12. o pe3ynsTaTam pellieHHA Npumepa 3.9 olpefeduTs Yrol KpeHa
I1IB nocne ropH30HTAILHO-IONEPEYHOrO NMEpeMeEILEHHA Irpy3a mMaccod 570 T B cTopody
MPOTHBONONOXHOro 6opTa Ha pacCTOAHHE 15 M. ¥YTON KpeHa CYHTATE MAJIhIM.

llo popmyne (3.45) Haxoomm My, =570.9.8:15=83790 kH . m.

Mo popmyme (3.57) mravucnsieM Iyp =83 790/ (15268 - 9,8) =0,56 m.

Cornacuo Buipaxenuw (3.56) 14 =0,56 M. [To JCO, upusesentoit ua puc, 3.11,6,
npulg =0,56 m naxonum 6 =20°.

Npumep 3.13. Perinss npumMep 3.12, cuwtas yron KpeHa 6OMbILIHM.

Ilo ¢popmyne (3.41) Haxonum 3HaueHHsA My, pu 6 =0, 10, 20, ...,70°: 83 790;
82517; 78737; 72564; 64 187; 53859; 41 885 28658 kH . M, a 110 BBIPAKEHHIO
(3.57) \coo-me-rmnyloume mm IHAYEHHAM 1 yp: 056 0,55; 0,53; 0,48; 0,43; 0,36;
0,28; 0,19 m.

Ha puc. 3,11,6 noctpoena KpHsas lxp=sS(8) (xpusas 1), cornacHo Koropo#
YTOJl KpeHa CyAHa B TIOJNOXEeHHH YCTOHUHBOIO paBHOBECHS paBeH 19°, B HONOXEHHH
HeycToRuMBoOro papHosecus 68,5 °

Eciu cypHo HakJsoHmnock 6b1 Ha yrom 68,5° (cm. npumep 3.13), 1o
NpH YMeHBUIEHUH 3TOFO YIia Ha 6ECKOHEYHO MaNnylo BeIHUMHY BOCCTaHABITH-
BAIOWMH MOMEHT 6yner Gonplile KPEHANEro W CYHO NEPEHIET B HOJIVXKCHME
TpH yrie KpeHa 19°. Ipu He3HawuTeNBHOM YBETHYCHUH Y72 KpPeHa CBepX
68,5° CYIHO ONPOKHHETCH.

OueBHjHO, 9TO NpH [eACTBHH BHENIHErO MOCTOAHHOTO CTaTHYECKOTO
KPEHALIETO MOMEeHTa (NiepeMELICHHH, IIPHEME HITH CHATHH TPY3a, HATSDKEHHA
Baepa H T. I1,) MaKCHMYM JOCO onpepeur yrojl CraTHuecKoro onpoxum,x-
BaHUA 0, =43,6° H MOMEHT CTATHYECKOTO ONPOKHIbIBAHHA Monp =Aly
=15 268 9,8.1,26=18 853 xH . m (cm. puc. 3.11,6). Yxe B61H3N MakcH-
myma JICO nonoxeHue cypHa OyIeT OHacHbIM, TaK Kax Jil0GOH clyyaiHbI#i

217



Jaxe He3HAUYMTeNbHbIH IOMONHHTEIbHBIA ermmmu MOMEHT MOXeT OIpo-
KHHYTb CyHO.

Ilpn neficTBHM Ha CyOHO CTaTHYECKOTO KPEHSLIEr0 MOMEHTa OT Hemo-
LIBHCTOTO  BETPa, 3HAUeHHe KOTOPOTO MNpeBhIlacT Mynp, yron 3axama
muarpammbl 0 =71°  ompepmenuT yron CTaTHYECKOro OIPOKHABLIBAHMA
(cm. puc. 3.11,6), 1. e. onpoxkunpiBaHHe GYOET 3aBHCETh OT MPOJOIIKHTENb-
HOCTH [cHCTBHA KpeHAuiero ¢akropa.

§ 23. Hamnemas ocroifimBocTs

B coorBeTcTBHM C TeopeMo# Jiifiepa 0 paBHOOOBEMHbBIX HaKMOHEHMAX
NpH He3HAYMTENPHRIX NONEpeYHbIX HAKIIOHEHHAX IU1aBaiomero 6e3 kpeHa
cyona ¢opMy BXopsiueid B BOAY M BRIXOAALICH U3 BONbI YAcTed Kopmnyca
MOXHO CYMTaTh OfIUHAKOBOM. B aToM ciyuae I, n V He H3MEHAIOTCA H COrTIac-
HO dopmyne (3.58) rg =const. CnemoBaresibHo, B Mpeaenax MajibIX HAKJIO-
HeHnH TpaexTopuio IIB MoxHO cumMTaTh myroi okpyxHocTH. Paguyc artoi
OKPYXHOCTH HA3bIBAOT HAUAAbHHIM MNOMEPEUHLIM METAUEHTPUNECKUM pa-
Ouycom r, a ee LEHTD — HAUAAbHLIM Nonepesnsim merayentpom m. Hone-
PeuHbIii Mg M JIONG{BI TONEPEUHDbIA My METAUEHTPHI IPH MaJbIX HaKJIO-
HEHHAX CYMTAIOT COBMELLeHHBIMU B TOouke m. Kak BHOHO H3 pHc. 3.10,6.

Zp =T tze. 3.71)

B moKyMeHTalmK CynHa IPHBOOAT 3HAUEHMA Z,, NpPH PasHbIX OCagKax.
CneposartensHo, nonoxenne LT cynHa mo BhiCOTE MOXHO XapaKTepH30BaTh
He TONBKO BENTMUMHOM Zg, HO M BEPTHKAILHEIM PACCTONHHEM OT TOUKH m
o, TOYKM G, Ha3pIBAEMbIM NONEPE¥HOIl MeTayenTpuvecKoi abicoToit h.
Hs puc. 3:10, 6cne11yer Y10

h=zp,—zg=r+zc—1z4. (3.72)
Ilpu Gonee Huskom nonoxenun LT cynHa nmonmepeyHas MeTalleHTpHYECKas
BbICOTa OoJible, HavyajlbHaA OCTOAMMBOCTH Nywiue. B oTeuecTBeHHOM NMpaKTH-
K€ - pacCyeTOB HAaYajIbHOH OCTOAYMBOCTH NpeANoYTEHHE OTHA0T nonepe'n-lou

METalEHTPHYECK O BBICOTE.
Kak BHIHO M3 IPAMOYTOJILHOTO Tpeyronblmxa GKm (cm. puc. 3.10,6),

lg =GK=h siné. (3.73)

C yueToM TOrO, YTO CHHYC MAJIOTO YIJla paBeH yIiy (B pajMaHax),

Topcrasus (3.73) WK (3.74) B (3.54), nonywmm: A
'My=Ah sin§=Ahg. 3.75)
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BoipaxeHue (3.75) Ha3mBalOT MeTayeHTpuueckod GopMyaol nonepeuHol
OCTOUMUBOCTU.

Ha puc. 3.11,6 BRMOOTHEHB! JOMOJIHMTENBHBIC NOCTPOCHHA: TPOBENCHA
KacaTeJbHas ¥3 Hauajla KOOpAHMHAT K HayanbHo# BeTBH JICO; BoccTaHOBJIEHBI
. NepIEHAMKYNAPH K ocK abcuuce npu 6 =57,3° (1 pan) u 6. U3 monoGus
TpeyronsiukoB Oab u OAB cnenyer:

" 0a/OA = ab/AB. (3.76)

YunuteBas, uto Oa =6,04 =1, ab =1y, u3s dpopmynsr (3.76) MoxHO HO-
JNYUHTh

1y = ABO. (3.77)

Conocrasus 3aBucuMoctn (3.74) u (3.77), Moxuo CHeNaTh 3aKJIIOYEHME,
qT0 AB h, T. e. OTPE30K BOCCTAHOBJIEHHOTO K OCH alCLIMCC IIPH yITie KpeHa
573° (1 pan) NEPNEHAMKYIIApPA, H3MEPEHHBIA OT OCH 7i0 TOYKHM €ro Mepe-
CeYeHHs ¢ HavanbHoH kacatenbHod k JICO, onpenenser B Macurrabe miesa
CTATHYECKOR OCTOHYMBOCTH 3HaueHHe h, a ¢opmyna (3.75) npumeHuma
Ul YITIOB KpeHa, NPK KOTOPHIX HauanbHas kacatensHan K JICO coBnapaer
¢ JICO. IHeiicreutensho, npu 0 =30° (cm. puc. 3.11,6) lg =ce # cd.
Opnako rpadmuecku onpeneIATh 3HaYeHHEe I He PEKOMEHIYETCH, TAK KaK -
HEBO3MOXHO IIPOBECTH KaCaTeJIbHYI0 C HeODOXOIMMOl TOYHOCTHI0. YKa3aHHOe
CBOHCTBO 1eNecoo0pa3HO MPHMEHATh JJIA KOHTPOJIA M IIOCTPOeHMHA Hauasb-
Horo yvactka JICO, xoraa usBecTHo 3HaveHne A . :

Mpmmep 3.14. ﬂpuuemm dopmyny (3.75), pewwrs npumep 3.13. CpaBHHTE pe-
3y/ILTAaTHL pacyeTa,

flo ¢opmyne %3.45) onpepiendeM My, =83790 xH .M. CornacHo BrIpaxeHHIO
(3.55) u puc. 3.11,6 My =83790 xH .M, k =1,1 M, Hogcrasnas 3TH 3nadeHnd B Gop-
myny (3.75) H pemas noNyYeHHOE YPAaBHEHHE OTHOCHTENEHO § , HaxoguM 6 =83 790 x
x 57,3/(15268.9,8. 1,1) =29,2°,°

H3 cpapHenus pe3yssTaToB pelueHus npuMepos 3.13 u 3.14 ciefyeT, Yro npuMeHe-
HHC MCTAUCHTPpHYeCKOR POpMYNLI NONEpeYHOH OCTOMYMBOCTH NPH GONBILOM yITIe KpeHa
32BRICWIO icACTBHTENBHEDA pe3ymuTar Ha 54 %.

Mpumep 3.15. Hpu noarorosxe BMPT k peMouty TpebyeTcs OCYILMTH IHCTEpHY
HIB, B xoropo#i Haxoautcst 10 T Tounupa ¢ opautatolt IT y =2 M. MOXHO nH B UENsNX
COKpAILICHUA -CPOKOB PEMONTA WPE/IBAPHTENBHO CHATH KIHHKETHYI JAJIBHKKY CHCTe-
MH 3a60pTHOR oxnaxpaomel BOJIBI, €CIIY OT/IHBHOE OTBEPCTHE HAXOAUTCH Ha 0,5 M BHI-
e Bareprmuuuu c JIB. Xapaxrepnc'mxn cyaHa: M =3200 1; A =0,05 Mm; B =15,2 m.

OTBepcTHe BXOQMT B BOAY MpH yTile KpeHAa, TaHTeHC KOTOpPOrO paseH tg6 =
=0,5/(B /2) =0,0658, orkyma 6 =3,76°. Tlo dopmyne (3.46) Myp=10.98-2=
=196 xH .M. Cornacro sripaxenmo (3.55) Mgz =196 xH . m. IopcraBnas ato 3xave-

"Hue B opmyny (3.75), npeneGperas uiMeHcHuem (yXyJlleHHeM) OCTONUMBOCTH

APH OCYLIIEHHH LHMCTEPHLI M pelnas MONlyYeHHOE YpaRHeHHe OTHOCHTENLHO 0 , HAXOIHM
6 =196.57,3/(3190.9,8.0,05) =7,2°. .

Be3 mpensaputessHoro nonnxenus LT cyaHa cHHMAaTh KIMHKETHYIO 3a3BHKKY
Hellb3f, TAK KaK MPH OCYLUEHHH LHCTEPHbI OTBEPCTHE BXOIAMT B BOAY W BO3IMOXHO .
3aToiienne MO,
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‘Jlomyctrm, yro IT cynaHa pacnonoxeH Bhillle HAYAIBHOTO MONEPEYHOTO
MetaneHTpa (cM. puc. 3.10,8). B ycnoBusax skclnyaTauum Beerja Madperca
Kakoi-in6o BHEWMHH ¢aKTop, KOTOPHIH HAKPEHUT CyIHO HA HE3HAUMTEIb-
HbiA yronm ¥ IIB cMecTMTCA B CTOpPOHY HakJIOHeHHs. Bosmuxumii npu atoM
BOCCTaHaBJIHBAIOLIMIA MOMEHT Gy/leT He BOCCTaHABAMBATh, 3 KPEHHTb CY[IHO
no yrna 65, MpU KOTOPOM JIMHHM ACHGTBUA CHJT TAXKECTH U MONICPXKAHMA
OKaXyTcfi Ha OJJHOH BepTHKaIH. Batepnunueid ycTOHUMBOTO paBHOBecHA
Oyner Batepnuuusa Bll,. Y Takoro cymHa orpHuaTessHasi HauajibHasA OCTOH-

. YMBOCTb, ¥ oHO OyfieT mnaBaTe ¢ yrioM kpeHa 6, Ha 1B nubo na JIb. Hpn
OBHXEHHM TaKoIo cyfiHa HaGIIOOaTCA XapaKTepHble BaNKOCTh M IUIABHOE
nepeBasMBaHue ¢ Gopra Ha Gopr. Ha JICO Takoro cynHa Iieyd CraTHUeCKo#
OCTOMYMBOCTH HMMEIOT OTpDHUATE/IbHBIE 3HaYeHHA B NPOMEXYTKEe MEXIy
CTporo mpaMeiM nosioxedueM (6 =0°) u HakmouHeM (6 =6,). Haunnas
¢ HEKOTOpOro yrila KpeHa §, Ijleud CTaTHYeCKOH OCTOMYHBOCTH CTaHOBATCA
TIONIOXHTENLHBIMA H OHarpaMma NpuoGperaer oObvHbIA B (puc. 3.12,4,
kpuBas 4). Takum 06pa3oM, HaIHYME OTPHUATENLHON HayaJbHOH OCTOHYH-
BOCTH He MOXeT CJIy)XMTb OCHOBaHMEM VIS 3aKJIIOYEHUA O TOM, YTO CYJHO
HEOCTOHYMBO M MOJDKHO ONPOKMMYThCH. OTpHHATENbHAA HAYaibHas OCTOH-
YMBOCTh XApaKTepPHA [JIA MHOTHX CYJOB NMPOMbICIOBOro ¢yioTa B MEPHOL
TMOATOTOBKH K 3aBOJICKOMY PEMOHTY, MPH PEMOHTE H OflacHa M3-33 BO3-
MOXHOrO BXOA B BOJY OTKPBITHIX WIH HEIUIOTHO 3aKPLITHIX OTBEPCTHH
HagBOJHOTO BopTa (MPH HE3HAUMTENBHOM KpeHe). EmWHCTBeHHb, cloco6
YCTpaHeHHsi OTpPHUATENbHOH HauyalpHOW ocTOHYMBOCTH — obecnewnts Gonee
Hu3koe mojioxeHde T cynma. TlonsiTka cnpAMHTbL Takoe Cy[HO TNepeMme-
IEHKEM, IPHEMOM MM CHATHeM Tpy3a BHe JII1 npHBeneT k NMepeBaMBaHUIO

”
, ol

a)
lg A

Puc. 3.12. Tuma JCO npoMbicnopeiX cyaoB (4); onpenencHMe ymh
RHHAMHYeCKOTO KpeHa (6); onpeneleHHe MHHHMANBHOTO OMPOKMILI-
BaONIETOo MOMeHTa (6)
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yepe3 mpsaMoe MojloXkeHHe Ha Jpyro# Gcpr ewle Ha BOJNBIMH yroi, ecnu
HpuYMHOH KpeHa ObUIA TONBKO OTPHUATENIbHAS HauanbHasg OCTOHYMBOCT.
HenpaBwibHag oueHKa NPHIMHBI BO3HHKHOBEHMA KpeHa M IONBITKA €ro’
ycTpaHeHusi OGbIYHBIMM METOOAMH  YacTO IHPHBOOAT K TSKEIbIM aBapHi-
HBIM CHTYaUHAM H Jaxe K OIIPOKHIBIBAHHIO,

Kax H npu paccMOTpeHHH MAIIRIX IONepeYHBIX HAKIIOHEHH, NPH ucClle-
LOBaHMM IPONOJIBHBIX HAKJIOHeHHH (cM. puc. 3.10,a4) MOXHO BBECTH NOHATHE
npodoabvroli merayenrpuyeckoll goicorst H ¥ Merayenrpudeckoi popmynst
npodoabkoll OCTOUNUBOCTY ’ .

M =AHsiny=AHY. ' ‘ (3.78)

U3 puc. 3.10,a cnepyer, uro

H=R - (zg-2¢). ‘ (3.79)
Tak kak R » (zg —z¢), B'npaKmqecxux pacyeTax NPUHHMAIOT ‘

H ~R, ’ (3.80)
a IIpH OTCYTCTBHH cnéneﬂuﬁ 0 3HauYeHHH R ‘ .

H~L. - (3.81)
Kpowme Toro, Ha ocHoBaHHH puc. 3.10,4 MOx3MHO 3amHcaTh '

bdy=(L[2—xp)tg¥; (3.82)

dd = (L2+xs)tg ¥, (3.83)

roe 6dy H 6d, — COOTBETCTBEHHO M3MEHEHHME OCAJIKM HA HOCOBOM H KOD-
MOBOM IIEpMEHIMKYIIAPAX INpH MPOJONBHOM HAKIIOHEHHUM CY[QHA Ha Yron
v, M; xg —ab6enrcca LT nmomanu OeHcIBYIOMER BATEPIMHMM C YYETOM
ee 3HAKa, M.

B mpakTHYeCKHX pacyeTax YacTo NPUMEHAI0T MOMEHT, KPEHAIM CYOHO
Ha 1°, u mMomenT, udbdepentyomuit va 1 cm. lIpunss B popmyne (3.75)
6 =1° ~1/57,3 pan u npuMeHus yciosre (3.55), Hailnem

M =Ak([573. (3.84)

roe M,° — MOMEHT, KpeHSIUMH CYOHO Ha 1°, xH - m/rpaz. Ctmrém, 41O
HpH ManeIx yriax sin ¢ =y, noacraenas (3.9) B (3.78) u npuHuman ¢ =
=0,01 M, npu cobmoneHuH ycnosusa (3.60) nonydaem

Mo =AH/(100L), \ (3.85)
a npu cobGmogeHuu ycnosua (3.81)
My=0014, - (3.86)

rae M, ., — MOMERT, H3MeHAoIWHA OupdepeHT cynHa Ha 1 cm, kH - M/cmM.
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§ 24. lunamMuueckas ocToHMBOCTD

Aunamuneckoll ocTolivugoCTvI0 Ha3bIBAIT CINOCOGHOCTh CY[IHA IPOTH-
BOCTOATh, HE OIPOKHIBIBAACH, [IEHCTBHIO BHE3aNHO IPWIOXEHHOTC Kpe-
HAIIETO MOMEHTA. :

[Ipemonoxmm, uT0 K CyAHy, HaXO[AEMYCH B NMPAMOM IIOJIOXKEHMH,
BHE3alTHO NMPWIOXKEeH KPeHALMH MOMEHT M, .. B nensx ynpoweHus sagauu
Oynem cuMTaTh, YTO 3TOT MOMEHT He 3aBMCHMT OT yria KpeHa. I'padux Takoro
MoMeHTa Gyner M3o6paxen Ha JICO npsAMoji JIMHHeR, MapajulebHON OCH
6 (puc. 3.12,6), a Touka b ONpemeNIMT Yrojl CTaTHYECKOrO KpPEHa Cy[Ha
6. B criyyae, ecniM Gpl MOMEHT [EHCTBOBaJ CTaTHUeCKH. IIOCKOJBKY IIpH-
JIOXKeHHBIA KPeHALIMA MOMEHT Y)Ke HMEET ollipe/ieJIeHHOe 3HayeHHe, a BOCCTa-
HaBJIMBAIOLIMA MOMEHT BO3pacTaeT NMOCTENEHHO, CYQHO B Mpolecce HaKIo-
HeHHA NpuobpeTaeT HEKOTOPYIO HAPAaCTAIOIIYIO YIJIOBYIO CKOPOCTh, KOTOpPas
B IOJIOKEHMM CTaTHYECKOTO paBHOBeCHA, Korpga colmopaeTca YCIIOBHe
(3.55), mocturaer cBoero HauGonbulero 3HaveHus. ITo HHepumMH CyIHO Kpe-
HHTCA pdanee, HO yXe C yMeHbUIAIOHIEACA YITIOBOH CKOpOCTbIO, TaK KakK
BOCCTaHAB/IMBAIOIIMI MOMEHT CTAHOBHMTCH Gojipule KpeHsmero. IIpu aocTH-
KeHHH HEKOTOPOTO YIJIa SHHAMMYECKOTO KpeHa 8, KOorna yrjioBas CKOpoCTb
HAKJIOHEHHS CTAHOBHTCHA PaBHOH Hyio, NON BO3OEHCTBHEM BOCCTaHaBIIH-
BaiCUiero MOMEHTa PacCMOTpEHHBIA Ipoliecc MOBTOpHTCA B OOpaTHOM Ha-
NpaBJIeHHH, Cy/THO HauHeT COBEPLIATh KOJieGaTeNnbHble NBHXKEhA, TOCTEREHHO
3aTyxalolide 107l BIIMAHMEM CONPOTHBIIEHHA OKPYXAIOLIEH cpenb! (BOIBI
H Bo3pyxa) . TakumM oGpasom, BeipaxkeHHe (3.55) He MoXeT GbITh YCIIOBHEM
OHHAMHYECKOTO PpAaBHOBECHA Cy[QHa M BeJIHYHHa M, He ABIAETCA Mepoi
OHUHAMYYeCKOH OCTOHYMBOCTH. Mepol NMHaMHYECKOH OCTOHYMBOCTH Oynert
paboTa BOCCTaHABJIHBAWILETO MOMEHTa, KOTOPYI0 OH JIOJIXKeH COBEPILIMTD,
uToGBI BO3BPaTHTb B HAaYAIIBHOE IIOJIOXKEHHe HAaKPeHeHHoe Ha yron 8, cynHo.
CrnepoBaTesibHO, YCIOBHe AMHAMMYECKOTO DPaBHOBECHA HMeeT CIIeRyIOoLni
BH:

Typ=Ts, 3.87)

roe TKp H Tn — COOTBETCTBCHHO paﬁOTbl KPCHALIEFO ¥ BOCCTaHABJIMBAIOLIETO
MOMCHTOB.

H3BCCTHO, 4TO paGora NOCTOAHHOTO KPEHAINEro MOMEHTA IIPH HAKIJIO-
HEHHH CyaHa 110 yria Bn paBHa NPOHU3BENICHHIY MOMCHTA HAa YTIOJI KpeHa:

Tup =Myp s ' (3.88)

Kak Bupaio u3 puc. 3.12,6, 3ta paGoTa COOTBETCTBYeT IUIOLIAM NTPAMGYTOJIb-
Huka ‘Oakn. Ecm Ha JICO (cm. puc. 3.12,5) BbigenuTh 3JIeMEHTapHYIO
NoJIoCKY, Iiowanas KoTopod Mydf, 1o mwiowans JICO npu yriae kpeha
6, paBHa . '

6=0,
Aoven = | Myds. (3.89)
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W3 BRIpaxeHUs (3 89) cienyer, uto paboTa Bowmﬂaennndmmero MOMEHTa
coorpercryeT miomanyu JCO npu KOHKpPeTHBIX yrnax KpeHa 0, u ¢ yderom
sapucumoctu (3.88) ycriopue (3.87) npuHumaer BUR,

Aoakn = Aoben: . (3.90)

IMnowagn Apaxn U Aopen BKIOUAKWT OGILYI0 1JIA HUX Wiowans Obkn,
no3aroMy ycioBue (3.90) MOXHO 3aIHCaTh Tak:

Aoab = Apek - (391)

Beipaxxenne (3.91) wucronbsylor auA rpaduyecKoro peUleHWS ypaBHeHMsA
(3.87): 1pH M3BECTHOM 3HAYEHMH [UHAMHYCCKOTO KPEHAIIEro MOMeHTa
NOJIOXeHWe OpPJMHATBI ¢r MoaBHpanT TakuM obGpa3oM, YToObl 3aIUTPUXOBAH-
#ple Ha puc. 3.12,6 mwiomiagu OKa3aJIHUCh PaBHBIMM; TOYKa M ONpPeeNuT
3HaueHUe YIN1a QUHAMHYECKOTO KpeHa Cy/IHa.

OueBMpHO, YTO NpH KAKOM-TO AMHAMWYECKOM KPEHAIEM MOMEHTe
o onpenesienua 0, Bca naowane HCO, pacnonoxenHas Buime rpaduxa
3TOTO KpPEHAWEro MOMEHIa, HOJDIHA ObITh 3AINTPUXOBAHA, AMHAMHYECKHH
YTOJ1 KpeHa CTaHeT pABHBIM CTaTHYECKOMY YIJIy KpeHa NOJIOXEHUA HeyCTOH-
YMBOTO papHoBecus. Ilpu Maneliutem yBennueHuu ynia Kpeha Ty, MpeBbICHT
Ty — cynHo Hew30eXHO ONpOKHHeTcA. BHesalllo NPUITOSKEHHDBIH KpeHAUMA
MOMEHT, NpH KOTOPOM JOMHAMMYECKHI YTON KPEHA HOCTUTHET 3HAYEHUN yTha
HeyCTOHYMBOIO CTaTUYECKOTO PaBHOBECHS, HASHIBAIOT MUHUMAABHbIM ONPO-
Kuovigaowum momenrom Myy,. B llpaBunax 1on onpoxudsieariyum

. MOMERTOM TOJpa3yMeBalOT MHMHMUMAJILHBIA yCJIOBHBUA pacueTHbIH AMHAMH-

YeCKH MPWJIOXEHHBIH KpeHAWHA MOMEHT M., onpefdefleHHBI C YYeTOM
SHEPTMM KauKH, KOTOPBIA cygHo emie criocoBHO Bbigepxath Ge3 aBapuy.
¥Yron, Ha KOTOPHIA IpPH 3TOM HaKJIOHAETCH CY[IHO, CUMTAETCA NPedeabHbiM
yaaom kpena. MeTopuka .pacyeTa MMHHMAIBHOTO ONPOKH/IBIBAKILETO MO-
MeHTa C yueToM 3HeprHM KauyKH IpeficTaBieHa Ha puc. 3.12,8, rme 6,, —
YC/IOBHAas pacyeTHas aMIUTMTYyJa GOPTOBOH KaukH, OlpeneseMas Mo pPeKo-
MeHnauuam papun.

Ecnu 3anupanue cynHa HacTynaer pabiile, YeM ONPOKHIIbIBAHHE (HATIPH-
Mep, B nepro paGoThl ¢ OPYAMAMM JIOBa MPH OTKPBITBIX OTBEPCTHAX),
AMHAMHYCCKH NPHIIOXEHHBIH MOMEHT, CIIOCOOHBIA HAKPEHUTL CYIHO [0 yrjia
3aIMBaHMA, TAK)XE HA3BIBAIOT ONPOKHABIBAIOIINM, TAK KaK 3IMBAHUE CUM-
TaeTCA aBapHHHBIM MocieacTBMeM KpeHa. B sTom ciyuae JICO o6psiaetcs
fipH yTJie 32JIMBaHMsA, 2 3HaueHne M, yMeHbIIaeTCsA.

3apauu, CBA3aHHBIE C MUHAMMUYECKOH OCTOWUYMBOCTBIO, PEHIAIOTCA TOYHEE
H 6bicTpee 1o gMarpamMme auHaMHueckod ocrouuusocty (JIQ), koropas
crpoutcs Ha ocHosaunu JICO H fipesicTapiseT coGoit KPUBYIO, BHIPAXKAIOLLYIO
3aBHCMMOCTh paGoThl BOCCTaHABNIHBAKoUIErocs momeHra (miowanu JICO)
oT yrna kpeHa. Ilockonbky nocrpoenue IO npoM3BoguTCs, KaKk Npasmio,
TOJIbKO B TIPONECCe MPOEKTHPOBAHMS CyIdHa, B HACTOAWEM Naparpade 310T
BOMPOC HE PACCMOTpEH.
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§ 25. Hdpl\mponalme OCTOWYMBOCTH CY[IHa

OcHoBHble KpuTepud ocToMuvMBOCTH. 3amaua HOPMMpPOBAaHHMA OCTOMUM-
BOCTH CyAHa — YCTAHOBUTh MHHMMAJIBHYIO [OIyCTHMYH OCTONYMBOCTD,
npd KOTOpPOH MNPAaBHIBHO 3IKCIUIyaTHpPYeMOMY H pasyMHO YNpaBisgeMOMY
CYAHY rapaHTHpyeTcsi 6e30MacHOCTh B OTHOUIEHUM ONPOKHABBaHMA. Obuiue
TpeGoBaHus IIpaBuil, KOTOPHIM [IOJXHBI Y[OBJIETBOPATh BCe Cylda He3aBH-
CHMO OT MX Ha3HaueHHs, BKIIIOYAIOT MpPOBEPKY OCTOMYMBOCTH HA OIHOBpe-
MeHHOE AEHCTBUE JUHAMMUYECKH TPHIOKeHHOIO [1aBlleHUA BeTpa # GOPTOBOH
KayKH Cy/IHd [IPH HAKITIOHEHUH €ro Ha HaBeTpeRHbid GupT, TpefoBanua k JICO,
NONEPEYHOH METANEHTPUYECKOH BHICOTE A 1IPOBEPKY OCTOMYMBOCTH Cy[IHA
B YCIIOBUAX OOJeIeHeHUA.

B xayecTBe OCHOBHOrOo KPHUTEPUSL OCTOWYMBOCTH MpPHHAT KpHICPHi
norogpt K, paBHBIH OTHOLIEHMI0O MHHMMAJIBHOIO ONPOKMABIBAKIIETO MO-
MeHTa M, (cM. pHc. 3.12,8) K KpeHAllleMy MOMEHTY OT AaBJieHHA IUKBallb-
Koro Berpa M,, paccuuTanHoMy no dopmyie (3.52), B KOTOPYIO BXOOMUT
yclloBHOe yreNbHOe JlaBlleHue BeTpa P, onpenenseMoe no rabnune Ilpasu.
OcroiuuBOCTh cuuTaeTCs ynomiierBopstouweil TpeGoBanuamM HopM no ocHoB-
HOMY KPHTEDHIO, €CITM B HaUXyJllleM C TOUKH 3peHHs OCTOHYHBOCTH COCTOA-
HHH HaTpy3KH Cy[Ha coGII00aeTcA yCiaoBue

K=M,/M, > 1. ‘ (3.92)

YcnoBus 3KCIUTyaTayuu CyI0B HeorpaHHYeHHOTO paHoHa INaBaHMA HaubGolee
CYpOBBI, IO3TOMY OHU JIOJIXKHBI HMeTb Bolee BICOKYI0 HOPDMY OCTOHYHBOCTH
MO CPaBHEHHIO ¢ CYIaM OIPaHHYeHHOro paioHa rmaBaHus. Jto TpeGoBaHue
MOXHO 0ofecneduTs ycTaHOBJIeHMeM Gorpuiero 3HaueHuss K wunwu, npu coxpa-
HeHuH ogwHaxoBoro K mis cyfgoB Bcex palOHOB IUIaBaHHSA, HA3HAYUTH Oolee
BBICOKHME HOPMBI py. B Ilpapunax perniamMeHTHpylOTCA 3HauYeHHS p, B 3aBH-
CHMOCTH OT pailoHa miaBaHuA cynHa H nonoxeHuA T mnomann napycHOCTH.

OnHako KpuTepuil TOroapl He [aeT HCYEpPIBIBAlOHIEH XapaKTepUOTHKY
OCTOHYMBOCTH M He YUMIBIBAaeT DAA OpPVIUX ¢aKTOpOB H APYrMX BHOOB
BHEWIHUX CHII. B Tex cryvasdx xorga cypa MMelT Majplil HagBOIHBIA GOpPT
U Maly1o IIoufafs MapyCHOCTH, TpeGOBAHHA K OCHOBHOMY KPHTEPHIO OCTOH-
YMBOCTH MOXHO YHOBIeTBOPHTb W MPH Ype3MePHO HU3KOR H KOPOTKOH
IOCO, xoTtopas He oGecmeynT CynHY HeoDXOmUMYIO CTelleHb ©e30MacHOCTH.
B cBA3M ¢ 3THM BBe[IeHBI JONOIHUTENIbHBIE 1pe6013amm K HCO U ToTlepeyHoH
METaUEHTPHYECKOH ByICOTE.

Xapax TepucTHKH GOPTOBOM Kauku cyaHa Tecno CBA3aHbI C €ro Hayamb-
Ho# ocToituuBocThio. [Ipu Gosbiioil MolepedyHoOR METaUEHTPHYECKOH BbICOTE
CYIHO MCTBITBIBaeT pPe3KYI0 KauKy, YTO MOXET IPUBECTH K CMENICHHIO Ipy3a.
C npyro#t CTOpoHBI, Maasi MeTalleHTPHYeCKast BHICOTa YBEIIMYMBAET BAJIKOCTh
Cy[Ha [axe [pH JIEACTBHA HA HEr0 CPABHUTENLHO HeGONBIIMX KpeHAUMX
MOMEHTOB, UTO TaK)e MOXeT BbI3BaTh CMelLEHHE Ipy3a.

CornacHo tpeGoBanuAM IlpaBusl, ucnpaBneHHasA HayallbHasA MeTalUEHTpH-
YecKas BBICOTa PBIDOJIOBHBIX CY[IOB M CYMNOB CHELHAIIBHOIO Ha3HAaueHHsA
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[OJDKHA GBbITH BO BCeX CHy4asaX 3Kclulyatanum He MeHee 0,05 M win 0,003 5,
CMOTpPA HO TOMY, Kakas u3 BenuuuH Gonbmse. Ilpu minHe cynHa o 20 M
(32 MCKIIIOUEHHEM Cy/iHA HOPOXKHEM) OCTOMYMBOCTb MO KPHTEPHIO TIOTOJIBI
He MpPOBEPHAETCA, a4 MCHPAaBJIEHHAA HAUANBHAA MeTAalUEeHTPHUECKast BHICOTA
nomkHa Ouith He MeHee 0,5 M; NpH Harpyske ,,CyZIHO Ha ITPOMBICIIE C OTKDbI-
THIMH JIIOKaMu, 6€3 yJloBa B TpIOMaX,C YJIOBOM H MOKDBbIMH CETAMM Ha Na-
ny6e npH 25% 3amacoB M NONHOH HOPMOM fIbAA W COJIH” MCIpPABIIeHHas
HauanbHasA MeTaleHTpHUeckKas BbICOTA AOJKHA GbiTh He Menee 0,35 m; yron
CTaTHYEeCKOro KpeHa IpH paGoTe ¢ CeTAMHM M rpyaonoﬁ CTPelIOH Ha MAaKCH-
MankHOM ee BhUIeTE He [O/KeH Npesbimath 10° win yrina, npu KOTOpOM
nany6a BXOOMT B BORY (CMOTPA O TOMY, YTO MeHblIe) .

Ha ocHopanuu conocrasieHus JICO GONBIIOro YHCIa ONPOKHHYBIIMXCH
H G/1aronoJyyHo IUTaBAKIIMX CyJIOB yCTaHOBJeHa npejenbas JICO, kotopas
XapaKTepH3YyeTCA KOHKPETHBIMH 3HaYeHUAMH [ , O u 0,

Capur 0, B CTUPOHY MAJIBIX YITIOB NpH HeH3MeHMBuUmMXcHA [, 0, H
o6mein mioujayu JJCO npuBoaMT K yBeNHYEHHI0 I H COOTBETCTBEHHO K Bonee
pe3koi GoproBod kauke. CynHo Gyner momagarte B pe3OHaHC HpH Golee KO-
POTKHX BOJIHAX, KOTOpbi¢ MNOBTOPAIOTCA 3HAYHTENIBHO 4Yamle. ITH ROBOMBI
‘O0yMmM orpaHuuuTs NojioxkeHue Makcumyma JCO HEKOTOPHIM MHHMMANB-
HbiM yriioMm. [ipapuna Tpe6yor oGecnieuenus 8, He Meree 30 °, a y n8yrop6oit
[HarpaMmsl HEPBhIA OT NMpAMOTO THOJIOXKEHHUHA CYJIHA MAKCHMYM 0JkeH GhiTh
npu yriie He MeHee 25°. JIIA Cy/I0B OrpaHu¥eHHOTO paiioHa IUIABaHWA B
yclioBHsix obneneHeHU s HeononuMo obecneuurs 8, He menee 25 °

Cnyyau, korma cyna MOMyYyaIM CTAaTHYECKHA KpeH, MpeBBILAONMA
50°, NOATBEPXIAIOT NPAK THYECKOE 3HAYEHHE HHCXOSIIEH BETBU [THAT PAMMBL.
Mpapwia Tpebyor obecnedenusn 0, He MeHee 60°, a IIpH oblleicHEHHH —
He wMenee S5°. Ina cynos mmHoW MeHee 20 M oOpbIB gMarpaMMbl [pH
yrnax kpeHa menee 40° He ponmyckaercs. OpHako npu 3TOM Heo6XooMMO,
4T06bI YCIIOBHBIN YTOH 3aKaTa AHarpaMMBbl, ONpee/IeHHbIA B MPEAIIOIIOKeHHA
HEMPOHUIIAEMOCTH 32KPbITBIX OTBepCTMH, ObDI He HMXKe BblilieyTIOMIHYThIX
3HaYeHHH.

Hpu cyefoBaHHMM Ha NOMYTHOM BOJIHEHHH CO CKOPOCTBIO, GNM3KOH
K CKOPOCTH Gera BOJIH, CyTHO MOXET HEKOTOpOe BpeMst 3aIePIHATRCA B OM0-
JXKEeHHM, KOTZIa ero CpedHAs YacTb HAXONMTICA Ha BepiuMHe BoOJNHBIL. Ecnu
NPH 3TOM JUIMHA BOJHBI NPUMEPHO DPaBHA [UIMHE Cy[Ha, B COOTBETCTBHH
¢ dopmynamu (3.58) u (3.71) ocroiuMBoCcTh GOpPMBI CynHa MeHAETCA
H JICO cyutecTBEHHO CHMXA€TCH, YTO MOXeET NPHBECTH K BHe3allHOMY HaKpe-
HEHMIO ¥ Ja)Xe. ONPOKMIBIBaHHI. IlpH 3TOM YXYAIUdeTCH YMIPaBjIAEMOCTb
CyOHa, YTO MOXeET BhI3BaTh BHe3alHBIA Pa3BOPOT /IaroM K BOJIHE, COCKaJlb-
3piBaHMe Ha ee MOJOIMBY M OMNacHmMA KpeH. PaccmarpuBaemas curyauus
uMeeT 0COGEHHO BaXkHOe 3HaueHWe A Manmix cynos. bosee nopgpoGHo
NaHHBI BOIPOC PACCMOTpEH B JIANIbHERIIIEM. :

HNpasuna TpeGylor v6ecneyeHus I, He MeHee 0,25 M IS CyNOB JTHHOM
L <80 M u He MeHee 0,2 M npu L = 105 M. JInAd mpoMeXxyTOUHBIX [IJIMH
CyaHa 3HaueHuA [ ;, ompepeNAIOTCA NMHEAHOH MHTepnonAuned. B ycnopuax
obnefeHeHns CyJ0B OrPaHRUEHHOTO paioHa WiaBanusa [ ; 2> 0,2 M.
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Tononuutenbhsie TpeGosanus [pasun auddepeHITHPOBAHDI B 3aBHCHMO-
CTH OT THIIA i Ha3HaueHHs cyfHa. OHM YCTaHABIIMBAKT PaCUeTHbIE BaPHAHTHI
HArpy3KkH, perliaMeHTHPYIOT HAYAUILHYI0 OCTOMUHBOCTb, HCXO/IA U3 MaK CHMAITb-
HO JIONyCTHMBIX YTJIOB KpeHa B YCIIOBHAX, OTOBOpeHHBIX IlpaBHiamu, u co-
HEPXAT PEKOMEHJALMH [0 NpoBepke OCTOMYHBOCTH PHIGONOBHBIX Cy[OB, Be-
AYUWHX JIOB CEeTAMH. ’

Jna Manpix peIGOJIOBHBIX CYNIOB OTpPaHHYEHHBIX PaikOHOB IUIABaHWA
nuHoi o1 20 go 35 M Pernctp MoxeT cHuXaTh TpeGOBaHMA K KPHTEPUAM
octoituuBocTH 1o 10%.

OGume cpemeHnst 06 ocToWYMBOCTH HPOMBICHOBBIX cymos. Kak Ghuto
YCTaHOBJI6HO, OCTOHYHBOCTb CY[OHa TEM Jyuile, 4eM GoJibille OpAMHATHI
ACO, yrnet Oy, 1 8, . 31n nokasatemu ¢popmst JICO onpepens0TCA MPHHOR
Cy[Ha H BbICOTOH HafBOIHOIO GOPT2, HAJIMYMEM BOJOHEIPOHMHAEMBIX Hajl-
CTpoeK H pYBOK, OTKpBITBIX OTBEpCTHH B KOpIlyce CY[Ha, COCTOSHHEM
Harpy3KH M YCIIOBHSAMH HPOMBICIIA. '

Bnusinne mmpuHpl cyaHa Ha dopmy JICO MOXHO ycTaHOBMTB, CpaBHHB
ABa INIAKONaNYOHBIX Cy[HAa, KOTOpbIE OTAHYAWTCA TOJIBKO MIMPUHOH. ¥
Gonee mmpokoro cyaHa Gonswe I/, u B cOOTBeTCTBHM ¢ (popmynamu (3.58)
n (3.72) Gonsie r u h. KpoMme Toro, yBeJMUeHHE LIMPHHBI CY/IHA IIPHBOIAT
K yMeHbIUEHHIO YIJla BXoa B BOJYy KPOMKH IajlyGel HagBonHoro 6opra
NpH KpeHe, YTO BhI3bIBaeT cMellleHHe yrioB Oy, H §, B CTOpOHYy MeHBIIHX
3HaueHuit. Takum o6pasom, yBeliMueHHe LIMPMHDBI Cy[Ha IpMBOIMT K Gonee
KpyToMy HauanibHOoMy yuactky JICO, yBenuueHuio Iy npH ogHOBpeMeHHOM
yMeHbllieHuH O u 8, .

AHanoruyHo cpaBHMBas jABa IJIaKONAAyGHBIX Cy[Ha, OTIHYAHMXCH
TONBKO BBICOTOH HafBOJHOrO GOPTa, MOXHO YCTaHOBMTb: yBelIHYEHHe BBICO-
Thl HajiBogHoro GopTa He wu3MeHsAer HavansHoro yvactka JICO, opHako
yBelluuMBaeT [ 4, O,y M 0, 3a cueT yBelmHYeHHA yIila BXO/ia B BOly KPOMKH
nany6s1 HAABOOHOTO GOpTa MpH KpeHe.:

Brusuue BopoHenpoHuuaemsix Hapgcrpoek Ha JICO aHanorwyHo yBenw-
YeHMI0 HajBoguoro Gopta. CnemosatenbHo, paHHuil 3akat JICO y Huzko-
GOpTHBIX CYOB YACTHYHO MOXMET GBITh YCTpaHeH 3a cyeT BOJOHEPOHHIIaeMbIX
HafictpoeK. Tak, cpemd CyHoB, MOTepHEeBLMX aBAPHIO OT ONPOKHOBIBAHMA,
74% He WMeNlH BO[OHENPOHHMUAEMBIX HAJCTPOEK WIM MMeJNIH HaCTPOHKH
MaJIof MpoTsXeHHOCTH. Xopolleil OCTOMYHBOCTBIO Ha' GONbIIHX YrilaX KpeHa
obnapaoT Gonblme M KpynHele AoObiBaiomue, o6pabarpiBaloliHe H IIpH-
€MHO-TPAHCIIOPTHBbIE CYNa, Y KOTOpPHIX [Be H 6oJiee many®, pa3BUTHIE Ha[-
crpoiiky. Jlo cux mop He 3apUKCHPOBAHO HU OOHOTO CJIy4as ONPOKHMIBIBA-
HMA TAKMX CYZIOB B YCJIOBHAX NIPOMBICTA.

Ipu yBennueHUH pa3sMepoB CyHa B 72 pa3 H COGIIIOEHNAN TeOMETPHUECKO-
ro nogobus BOCCTaHABIIMBAIOUIHE MOMEHTHI BO3PACTAOT IpPOIIOPHHOHANIBHO
n®, a KpeHAIMe OT IeHCTBHA BeTpa — 1>, T. €. OCTOHYHBOCTH GoJlee KPYIHBIX
cynmoB ofecneudTb Jlerye, 4YeM MaibIX. JTOT BHIBOJ NOATBepXKHaeT CTATH-
cruka: upuMepio 90 % aBapuii, CBA3aHHBIX C ONPOKH/IbIBAHKEM, IPOH3OLIIO
¢ cydamu mnuHodl 7o 40 M H NMOYTH HET CllyyaeB OIPOKWJIBIBAHHA CYIOB
OIMHOH Gonee 60 M.
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Ifockonbky  KopmoBble 06pa30BaHHA HPOMBICIIOBBIX Cy/NOB Oonee
NoJIHble, ¢ yBeluyeHUeM uddepeHTa Ha KOPMY TOMepedHad METAUEHTDH-
Yeckasd BHICOTA HECKONBKO YyBelHuMBaeTcA, HayaneHbid yyacroxk [ICO cra-
HOBHTCA Golee KpPYThIM, a 0pH AnpepeHTe Ha HOC KPYTH3Ha HaYaIbHOIO
y4YacTKa qMar paMMpl YMEHBLLIAETCH. ‘

3uauutenmsHoe BnuAHHe Ha JICO oka3siBaeT xapakTep Harpy3KH cynHa.
TNonuxenue UT cyaua ysenuyusaer i, lg, 04, 0, .

Paccmotpum HauGonee xapaktepHpie TMmb JICO (cm. puc. 3.12,q),
KOTOpble MOTYT GBITE Y CYHOB IPOMBICTIOBOTO GJI0Ta B YC/IOBUAX IKCILTYA-
TAUMH. v

Ha nporsikeHUH BceM CBOeH MOJIOXMUTENbHOH YacTH [qHarpamma, ipen-
CTaBJieHHasi KPMBOH ], He MMeeT ToueK neperHda M Mo XapaKTepy HANOMH-
HaeT CHHycomay WnuM mapaGony, oOpaineHHYl BepwmHOH BBepX. CynHo
obnanaer TONepeYyHON METAUEHTPHYECKOH BBICOTOH B Mpenernax 0,6—1,0 m.
J10 HamGollee pacIpOCTPaHEHHbIH WA CYOOB NPOMBICIOBOro GJIoTa THN
Aco.

Inarpamma, npepncTasNeHHas KPHBOH 2, uMeeT TOuky meperuBa, of-
HAKO IUIeYH CTAaTHYECKOH OCTOHYHBOCTH [OCTHIalOT OONBLIHX 3HAYCHHH.
CypHo oOnanaeT noNepevyHOH MeTAllEHTPHYECKOH BpicoToll MeHee 0,5 M.
Takasi puarpamMMa XapaKTepHa [UIS MHOTMX CPEHHX M MANbIX [0ObBIBaI0-
LIMX CYJIOB. :

Jlnarpamma, u306paxceHHas B BHZle KPMBOH 3, Ha NpPOTAXKEHUH CBOEH
TOJIOXMTeNIbHOH YacTH MMeeT JBa MAaKCHMYMa BCNeICTBME BIHAHHA Haf-
CTPOeK M PYOOK, YUTeHHBIX NpU pacyeTe MHTEPHONAUMOHHBIX KPUBBIX IUTeY
ocToHunBocTH ¢opmat. CynHo MoxeT ofUiapaTe NONepeyHOM MeTauneHTpH-
YECKOH BBICOTOM, K2K B OJJHOM M3 NpEeNBIyHMX CIyvyaeB, ¥ 1axe Gobiuei.
Takas pamarpamMma XapakTepHa [JId HEKOTOPbIX KDYHHbBIX [NOGLIBAOIUMX,
06pabaTsIBalOIMX M NPHEMHO-TPAHCHOPTHBIX CYHOB.

Ha HavanpHOM yyacTke [guarpaMma, NpercraBjieHHas KpuBOH 4, mpo-
XOOMT B OTPHUATESIbHOH o6MacTh. CysHO oGIIafaeT OTPHUATENLHOM NoNepey-
' HOHW METaleHTPHYeCKOH BRICOTOR Y [axe Npu ycioBuu pactionoxenns LT
cymia B Il mnaBaer ¢ yrnom xpena 6y Ha mwoGoi u3 Gopros. llpu yrmax
KpeHa, Gonpumx 0, gMarpamMma MPOXONMT B TOJIOXHTENLHOH 0ONacTH M
MOXeT BMeTh (popMy 11000i M3 paHee pacCMOTPEHHBIX JHATPAMM IIpH 6OIb-
IUMX 3HaYeHusx ! g, O, 1 0, . Takas guarpaMma BO3MOXKHA Y MHOIMX, J1aXe
KPYHHBIX INIPOMBIC/IOBLIX CY[OB B IMepHOI MOATOTOBKH MX K 3aBOJICKOMY pe-
MOHTY, /IOKOBaHHMI0, IPH 3aBOJICKOM pemoHTe u [IpaBunaMu He jionlycKaeTca.

. § 26. KonTpons oCTONMBOCTH CyIHa

Metonhl xorTpons ocroiiuiBocTH. OueBUFHO, YTO OCTOHYHBOCTbH CYJIHA
NP KOHKPETHOH Harpyske xapakTepusyercs nojoxeHueM ero IT no Beico-
T€, a Takxe To, yro cHuxenue LT cyngna npusenér Kk yBenudeHuio JioGoro
KPHTEPHA OCTOWYMBOCTH, HE3aBHCHMO OT NMPUMEHAEMOW CHCTEMbl HOpMHM-
poBanudA. ClieqoBaTeNIbHO, WA Pa3lIMYHBIX OCAIOK (BOJOU3MEIUEHHH) CY/IHA
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Pric. 3:13. K Bonpocy KOHTpPoJIsA OCTOWYHBOCTH Cy[Ha:
a— rpacbmc nonyckaempix ammwinkar [T gnrn CPTP; 6 ~ rpaduk gonycxae-
meix A pna I1B; 8 — rpaduk Gannacmuposiu TCM; I — & Kp HENOBDeX/IeH-
HOTO CYAMA MPH JOCTAaTOYHOH OCTOMYMBOCTH MOCHE MONyueHMst NpoGOMHDI;
2—h Kp HEMOBPEXIEHHOIO CYAHA NPH HELOCTATOMHON OCTOHWIBOCTM nocie
nonyuennsa npobounni; 3, 4 — rpaHKithl Hayana nprema Ganracta B uMCTEpHY
N° 10 npu TpanoBOM MM KOLHEIbKOBOM JIoBe; 5 — rPaHMLA HauAa JOTIONHM-
TENBHOI'O NpHeMa Ganiacra B UMCTEPHY ‘N“ 16 npu o6oux Buaax j1ova

3apaHee MOXHO OIpe/ieIMTh Takoe lionoxenue ero 1T mo Beicote, npu
KOTOPOM BBINONHAIOTCH . TPeOOBAaHUA KO BCEM KPUIEPHAM QCTOMUMBOCTH
KOHKPETHBIX HAUMOHANIBHBIX HOPM.

Kak ortmeyanoch pasee, nonoxenue LT cyana no ricoTe onpeapensercs
aNIUTHKATON Zg, MONEPEYROH MeTaLeHTPHUeCKON BBICOTON A MIIM KPATHBIMU
MM BEJTMYMHAMM — CTATHUECKHM MOMEHTOM BOIOM3MEMEHUS Mz, u ko3¢ddu-
IHEHTOM ocToiiynBocTH Mh. Mlaxe npu HauXy/lieM MO OCTOHYHBOCTH Ba-
PHaHTe Harpy3KH OCTOHYHBOCTb CY[HA MOJIKHA ObITh TaKOH, YTOGbI YHAOBIIET-
BOpPsUTHCh TpeGoBanus IlpaBun K KpUTEPMAM OCTOHUMBOCTH. PaccmoTpuM,
KAaK NpaKTHYECKH BRINOIHACTCA 3TO YCOIOBHE.

1A KOHKPETHOH ocazikH (BOAOM3MEIIEHHA) cyn,ﬂa IIpH pa3HbIX NOJIO-
xeHmax ero UT no Beicote crposr cepmio JICO. Kpuruueckum (ponyckae:
MbiM) monoxennem LT cynsa no BeicoTe A JaHHOA ocajkH (BQEOM3MeE-
wWweHus) OyrieT TaKoe MOJNOXNEHHE, MPH KOTOPOM BBIIOJIHAKTCA TpeGoBaHUs
KO BCEM KPHTEPHAM OCTOHYMBOCTH HanUMOHAnNbHBIX HODM, MpHYeM 3HaYeHHE
OOHOTO H3 KpUTepHeB (MIH Cpa3y HeCKOJNbKMX) OymeT IipeferibHbiM, a
ocranbHbie OynyT HMeTh HEKOTOpBI 3amac. Hampumep, w3 cepuu JICO
mia CPTP npu M =500 1 (puc. 3.13,a) 3uavenns [ ;, =0,25 mu K =1 umeer
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AMarpaMma, NOCTPOEHHAs WA Z g =3,24 M, 3HaYeHHe 6 =30° — puarpamma,
noctpoem{aﬂ i Zg =331 M, snavenue h =0;3 M —ia 2, =332 M ¥
8, =60° — s z, =3,46 m. OruGaromas Kpusas Ha puc. 3.13,a (Bbifenena
IITPUXOBKOH) ABAAETCA OKOHYAaTeJIbHON KPHBOH [IOMYCKaeMBIX MOJIOKEHHH
no BeicoTe LT cynna. Takas orubarouias k puBas BKilovaerca B UHdopmaumio
00 OCTOHYMBOCTH CY[H2 B BHIE OIHOTO H3 BapHaHTORB: Z =f(M wmd );
p=f(M wm d); (Mzg),p=f(M unu d); (th,<p =f(M wnu d).
OcCTOHUMBOCTD CY[H2 NPH KaKOM-TO IPOM3BOJILHOM BapHaHTE Harpy3KH
Oy IeT-COOTBETCTBOBaTh TPeGOBaHMAM HauMOHAIbHBIX IIpaBwi, ecniu DeACTBH-
TeapHoe nonoxenne ero LT coBmamaer wiM HaXoOMTCA HHXKE KPHUTHYECKOTO
II0JIOXKEHHA NIPH TAKOM e BolousmellieHun (ocapke). CoBnaeHue aeACTBH-
TEJIBHOTO M KpuTHUeckoro nonoxeuui IIT cymna o3nauaer, YTO KaKOH-TO
M3 KPUTEPHEB OCTOMYMBOCTH (WIH HECKOJIBKO KPUTEPHEB) MMeeT IpefielbHoe
3HaueHHe, a2 OCTaJIbHBie MMEIT HeKOTOpBIA 3amac. Takum oOpa3om, onepa-
TUBHBIH KOHTpONIb OCTOWYMBOCTH CBOAMICA K OIpeleNiCHHI0 HNECHCTBUTENb-
Horo monoxenust T cynHa 1o BbICOTe M CPaBHeHHMIO ¢ KPHTHYECKHM IOJIO-
weHueM. OCTOHUMBOCTB Cy[iHAa CUMTaeTCH nocrarouuon NPy BBITOTHEHUU
T060ro U3 yCITOBHIA:

Zg K Zg wp; | (3.93)
h> R o (3.94)
Mz, K (Mzg)yp; - (3.95)
Mh = (Mh) . ‘ (3.96)

B HNudopmauuio 06 OCTORYMBOCTH HEKOTOPBHIX Cy[OB BKIIIOYEH Ipaduk
Gannactuposku (puc. 3.13,6) wim rpaduk Oe3omacHoi 3arpysku CyaHa
(T'B3C, puc. 3.14,a) . IIpu ycnoBuu coOniofieHus pexoMmeHpaunik Hudopma-
UMM [0 [OCIENOBATEJILHOCTH NMpHeMa (pacXONUBaHHsA) 3allacOB B OCHOBHbIX
uuctepHax (puc. 3.15) u rpy3a B TpioMax OMEpaTHBHBIA KOHTPONL OCTO-
UMBOCTH CBOIOMTCA K ONpeMeieHHI0 Ha rpadHke MOJIOXKEHHS TOYKH, COOT-
BeTCTBYIOUIEH MMeEIOIIMMCA Ha CyOHe 3armacaM M rpysaM. PacnionokeHue
TOYKH Ha IpaHuile 30HHI GaIacTHpoBKH (cM. puc. 3.13,¢, kpuBas 3 unu 4)
O3Ha¥aeT, YTO JeicTBUTENbHOe nmonoxenne UT cynHa no BeicoTe coBmapaer
¢ xputuvyeckuM. Tak, B cimyuae Hamuuua Ha TCM 15 % 3anacoB B OCHOBHBIX
uucTepHax (puc. 3.15,4) u 10% rpy3a B TpIoMe [IPH YCIIOBHMH BBINOJTHEHHA
BBIIIEYIOMAHYTHIX TPeGOBaHMH cneiyer NpUHATH GajulacT B UHMCTEPHBI
N° 10 u 16 HesaBMCHMO oT BHHa 5oBa (CM. puc. 3.13,6), a npu HanuuMu
Ha BMPT 200 T 3amaca (puc. 3.15,5) u 100 T rpysa B TpioMax.— rxpmmrb
6annact B uuctepus1 N° 2 JIB u 1B (cMm. puc. 3.14,42). .

Peutenne o Heo6xopumMocTH moHmwkeHus nonoxerHus UT cynHa no BricoTe
MOXHO IPHHATE CPaBHEHHEM [IeHCTBHUTENIBHOIO COCTOSHHA Harpy3Ku CylHa
'C OflHMM M3 TMNOBBIX BapMAHTOB, BKJIIOYeHHbIX B MHdopMaumio 06 ocToii-
YMBOCTH, €CJIH yKa3aHHbIE HaIPY3KH OTJIMYAIOTCA HE3HAYMTENIBHO.
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Puc. 3.14. I'pacdux ﬁeabnacuon 3arpy3kH cynHa (@) ; HoMmorpammsl [0. JI. MakoBa (6 — ) @+

B — 6e3onacuan 30m3; A — 30ua HeponycTumoil ocanku; 7, 77, 111 — 30Hb1 nociienoBarenbHo Ga1acTHPOBKH
uncrepn JIB u ITB N° 2, N° 18, N° 4
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Honoxenue UT cyoHa mo BhICOTe B YCIOBHAX 3IKCIUTYaTalMH MOJXHO
ONpeNeSINTh PACUYETHHIM METO/I0M, METOIOM YueTa OCHOBHBIX 3allacoB H
Ipy30B, M3MEpHMTEIBHBIM M KOMOHHMPOBaHHBIM MeTofamu. Kpome toro,
KOHTPOJIb OCTOHYHBOCTH MOXKHO OCYLIECTBJISATH C NOMOLIBI0 CIIELHANTbHBIX
npuboOpoOB KOHTpOJIS.

PacueTHble METOIMBI ONpenesieHUs Z, OCHOBAHbI Ha MpuUMeHeHHH bOpMyYI
(3.25) n (3.29), a 3HaueHHe h mo3BoJIseT paccuuTaTh opmyia” (3.72).

OtpacieBoi Hay4HO-HCClleoBaTeNbCKOM J1aGopaTopued MOpPeXOIHBIX
KayecTB TMPOMBICJIOBBIX Cy/loB pa3paBoTaHa Hosas (opMa MHGpoOpManuu —
HudopMamus o nocagxe M ocrounBoctu cyaHa OPII [ 10]. Tak, npu Hanu-
uyun Ha BMPT 600 1 3anacoB B OCHOBHBIX LucTepHax M 200 T rpy3sa pbiGbl
B TPIOMax M CTPOTOM BBINOJIHEHHH PEKOMeHOAUMH UX NpHeMa (pacXOaoBa-
HHUs1) Ge3 npOBeNeHUs pacyeTOB MOXKHO ONpede/UTh (cM. pHc. 3.14 1 3.15,6):
GannacTupoBka He Tpebyercsi; d, =4,63 M; d, =562 mM; M =4450 15
xg =—2,75M; z, =633 ™.

K H3MepuTe/NbBHBIM OTHOCATCA MeTOMB!, INpejiHA3HAYeHHble HJIA OIpe-
NesieHMs METAUeHTPUYECKOM BBICOTHI TIO Pe3yJibTaTaM TIPOBENEHHA OINbITA
KPEHOBaHUA W U3MepeHUA Mepuopua cBOGOAHBIX GOPTOBBIX KONeGaHHH CyH-
Ha. [lopAnoK MpoBedeHHA OMNBITA KPEHOBAHUA Yy(TaHaBIHBaercs [lpaBunamu.
Onuit npoBoauTcA MOCHe NOCTPONKH, NMepeobOpPYHOBAHMA MWIH 3HAUMTENIb-
HOTO peMOHTa, a TaKxe MOCJ/ie ONpefe’eHHOTO CPOKa 3KCIUTyaTalMH Cy[Ha
B THXYIO IIOTOZly ITPH OTCYTCTBHH TEYEHHS U IPH COCTOSHMH HATPy3KH ,,CYIHO
nopoxHeM”. CreuuasibHO NOATOTOBIIEHHblE IPY3bl MOOYePEIHO MEPEHOCAT
¢ noMoiplo GeperoBpIX KpaHoB ¢ Gopra Ha GOPT Ha 3apaHee HaMeUeHHBIE
MecTa. Yribl KpeHa 3aMepsioT HO OTKIIOHEHHI0 BECKOB, ¢ MOMOLIBI0 cO0G-
LIAIOLMXCSL COCYMIOB WM MHKJIHHOTPathaMH, TIOTIEPEYHY K0 METALEHT PHYECK Y0
BBICOTY PacCYMTHIBAIOT Mo hopmyIte

h=513[ml,[(M8)], (3.97)

roe m —Macca rpysa, T; [/, — pacCTosiHHe, Ha KOTOpPOe NepeMelleH rpy3
B TONEpPEeYHOM HANpaBJieHUH, M; M — BOogoM3MenleHHe CYAHA B. MOMEHT
NPOBeZIEHUA ONBITA, T; § — 3aMePEHHBIA Yrojl KpeHa OT IONepevyHOro mMepe-
MelleHus rpy3a, rpaa. Anmmkary UT cynHa Haxogar no dopmyite (3.72).
OpHako OMbIT KPeHOBaHUS MAJIONPUIOMIEH B YCJIOBHMSIX NpOMbicia. Bonee
JNOCTYNEH ONBIT packauWBaHus, pekomeHpoBaHubi® MMO u ocHoBanHbii
Ha MpUONIMKEHHOH 3aBHCMMOCTH MEXAY METalleHTPHYECKOH BBICOTOH "H
nepHoaoM G0pTOBOM KaukH CyZHa Ha TUXOH BoJie:

h=(cB/Ty)?, (3.98)

[fie ¢ — MHEPLHMOHHBIH KO3((hHINEHT, 3HaUeHHE KOTOPOTO 3aBHUCHT OT THIA
Cy/IHa M paclipefieieHus Harpy3KkH no cyany, M~ %5 . c¢; B — uupuHa cynua,
M; Ty — cpennuit nepuop GOPTOBON KAYKH pacKayeHHOTo CYAHA, T. €. BpeMA
OJHOTO NepeBaJIMBaHUs CynHa ¢ Gopra Ha GopT M obpartHo, ¢. CperiHee 3Ha-
YeHHe ¢ yKasbiBaeTcsi B HMHpopMauuM o6 OCTOHUMBOCTM MHOTMX CYIOB,



a NpPH OTCYTCTBMM CBeJEHHMH MOXHO DEKOMEH[IOBATh B [€PBOM INpHOIH-
KEHMM cnedylolive 3HaueHWs ¢ mis: tyHoGoros 0,89; MPTP 0,87; CPTP,
CPTM 0,82--0,85; PTM, EMPT (1una ,,Maskosckwuii””) 0,87.

'KoMOMHHpOBaHHBIH MeTOJ, OTpenelNeHus zg, u Mz, Oasupyercs Ha
OllpefieNleHHH M3MepMTEIIBHBIM METO[OM 3HaueHHs h ¢ TNoc/eAyoluM
ucnons3oBaHneM dpopmynst (3.72). :

Bce Gompuree mpuMeHeHHe Ha ¢iioTe HaxopsAT NpHOOpBl [jisi KOHTPOJA
MOCaJIKH, TIPOYHOCTH M OCTOMYHBOCTH cymHa. MX MpHHATO HENUTh HAa [OBe
rpynnsl. B mepByio Bxopsar npuGopsl, OCHOBaHHble Ha pacYeTHOM MeTole
W TpefHa3HavyeHHble AJIA OIpefelleHHA HCKOMBIX BeJIMYHH NO [JaHHBIM O
NPMHHMaeMbIX Ha Cy[IHO Ipy3ax. BojplUMHCTBO NpHGOPOB NMEpBOH IpyIIbI
paboTaroT MO MPHHUMNY 3JIEKTPHYECKOTIO MIIH 37IeKTPOHHOTO MOZe/HpOo-
BaHMA HATPY3KH Cyf[H2, 3HAYEHHSA KOTOPOH BBOZST CHELMANBHBIMM Dy4-
KaMM Ha NMaHeiH npubBopa. OTcyeT HCKOMBIX BeJIMUMH MPOM3BOOAT CO LKA
Ha pyYKax ¢ COOTBETCTBYWILIMMH HaamHcAMH. Bo BTOpyIo Ipynmy BKITIOYAIOT
npuBOpPBI ONBITHOIO METO/A ONpexe/ieHMs OCTONYABOCTH Cy[IHa, OCHOBaHHbIe
Ha M3MepeHMH TIEpHOJOB KAauKH WIM YIJoB KpeHa. OHM MMeEIOT Cllesllyo
CHCTEMY U1 TONYYEHHS HMCXOAMBIX [OAHHBIX M CYeTHO-PELIAIOLIYI0 YacCTh,
o6pabaTpiBamilly® 3TM [aHHbiE C TNOCIEeOYMIIEH BbIJAYEH pe3YyJIbTATOB
BBIYUCJIEHHH. ‘

IIpuGop A. ®. KyGacoBa nocTpoeH Mo NPHHUMITY 37€KTPOHHOIO MOMENH-
POB3HMs Harpy3KH C HMCIOJIb30BAaHHEM IIPOCTEHLUMX PeJlefHBIX CIesIuX
cucTeM. Bpyunyo (JMHeHHBIMH NOTEHUHOMETPAMH) B TpUGOP B BHOE HANps-
XEHUH BBOOAT 3HaueHMA Maccel U koopauHaT LT cynHa nmopoxkHeM u mpu-
HMMaeMbIX TpY30B, 2 aHATOTMYHble XapaKTePHUCTMKH CHHMaeMbIX IpY30B
BBIBOAAT M3 Npubopa. XapaKTepHCTHKH NMOCTOAHHBIX IPY30B BBOOAT TyMGile-
pamu. BBeneHHble (CHATbIE) HANpsDKEHHSt MOCTYMAWOT B CyMMHpYIOLIHe,
MHOJKHTeIbHbIE M (PYHKUMOHaJIbHBIE YCTPOMCTBA, C TOMOLIBI0 KOTOPBIX
BIpa6aThIBATCA  pe3YNbTUPYIOIIME BEJTHYHHBI, COOTBETCTBYHOUIHE Mapa-
METpaM MOCaIKH U OCTONMMBOCTH CY[HA: [efABEATY; d,, Hd ; Zg.

Cranomuxarop (lllBeuusa) no NMpHHUMDY pabGoOTbl AHANOTMYEH NpUBOpY
A. ®. Kybacopa, HO HOMOJHHTEIBHO 06eClleunBaeT KOHTPOJb MPOYHOCTH
KoOpIlyca Cy[dHa B Ipolecce 3KcIutyataunu. Ha nanenu npubopa (puc. 3.16,4a)
MO YUCLY TIOMEMIEHWA CydHa YCTAaHOBJIEHBI PYYK#, ¢ NMOMOUIBK KOTOPBIX
B NpHOOp BBOAAT 3HAUEHUA Macchl rpy3a H KoopauHar ero LIT. Yuer BiausaHus
CBOGOMHDIX NOBEPXHOCTeH MUAKMX TPY30B OCYLIECTBIISKT ClelManbHbIMH
TymOnepamu. IlepexoueHHeM pyyeK M TyMOIepOB UMHTMPYHOT HArpysky
CynHa. B HIDKHEM TpaBOM yDly MaHenu coOpaHpl B ONHY rpyrnny Hepexiiio-
YaTeJI¥, ralbBaHOMETP M PYYKH NOTEHHMOMETPOB, IpedHa3HauyeHHble LA
OTCYeTa HCKOMBIX BesIMuMH. Ilepekiruarens yCTaHaBJIMBaKT B OJHO M3 MO-
noxenwt: L Jenseir”, , Judddepent”, ,,OcroitunBocts”, ,Hampsikenus’.
IloBopoTOoM OJHOMMEHHOR DPYUYKH CTpENIKY IajbBaHOMETPAa YCTaHaBIHBAKT
Ha HYTb M CO HIKambl, HAHECEHHOH Ha pyuKe, CHUMAIOT 3HayeHue HCKOMOit
Beanw~tHpl. Ha BHyTpeHHell CTOpOHe KpbIIKM NpHGOpa MpHBedeHbI CXeMa
OTCEKOB CY/Ha, 3aBHCUMOCTb KPHTHYECKOM MeTAHEHTPHYECKOH BBICOTHI -
OT BOAOM3MELIEHUST M Opyrve fdaHHble. CTATOAMKATOP MOXeT ObITh MCIOJIb-
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Puc. 3.16. Ipubopsl xoHrpons ocrolt-

YHBOCTH:

4 — cramogukarop; 0 — MeTaueHTpoO-
rpadp H. B. CeBacrtpaHoBa; & — npubop
dbupmset ,,Becmap™

' 30BaH JyIA BbIABJIEHMS HauGojlee MPAaBHIBHOTO DPaCTpeNeSieHUst TPY3OB Ha -
CyOHEe C TOYKH 3peHUs MOCA/IKH, OCTOHYHBOCTH U ITPOYHOCTH KOpIIyca.

MpuGop II1B30C ananoruyex craJoguxkaTopy.

Y npubopa MB3C-2 pykoarku 3apalomux OIOKOB Ha MaHenW YIpaB-
JIEHHA PacrolIOKeHbl COOTBETCTBEHHO Da3MEIICHHIO IPY30BbIX TOMEIIEHUH
Ha cynse. [lapameTpsl mepgeiita, cpenHeit ocanky, nud depeHTa, U3rubaroOLUMHX
MOMEHTOB M Ilepepe3bIBAOLIMX CHII B HECKOIIBKHMX CEYEHMAX MO0 AJIMHE CY[HA
CHMMAIOT [OOYepeTHO NOCIe BBEeNeHMA B NpubOp XapaKTePUCTHK IPYy30B.
Ilpu 3TOM ypaBHOBeHIMBAaOT CXeMy NMPUGOPA O MHAMKATOPY M OTCUMTBHIBAKOT
HY>HbIA NapameTp 1o COOTBETCTBYIOLEH LITKane.

Jlogukatop (llBeuus) aHanoruyeH npuGopy IB3C-2.

Mpubop anrnmiickoit ¢upmer IMEC npencramnser co6oil aHanoroBoe
BBIUHCITMTEIILHOE YCTPOMCTBO, IO3BOJIAKLIEE OMNpeelATy BOOOHIMELICHHUE,
ovddepeHT, MeTaleHTPUYECKYIO BbICOTY, NEepepe3blBAlOLIME CHIIBI M U3TH-
DaroLMe MOMEHTBI, @ TAKXe CTPOMTb JHATPaMMy CTATHYECKOH OCTOMYMBOCTH.
B npubope yuuThIBaeTCA BIMSHME CBOGOMHBIX IIOBEPXHOCTEH KUAKKUX TPY30B
B HMCTEPHAX MJIM CBOGOIHO NMepeMelLaloUXCA TPY30B B IPY30BBIX TPHMaX.

JIbBOBCKMM 3aBOJIOM 371eKTPOHU3IMCPHUTENBHBIX NPHGOpPOB paspaBoTaHbl
yuuduumpopantble npuGopbl YIIB3C-1 1 KOHTpoNA Harpy3kH, NOCAAKH H
npounocTH cyada M npubopsl YIIB30C-1, YIIB30C-2 s onpeneneHus oc1oi-
YMBOCTH Cy[Ha, a TaKXe XapaKTepPUCTUK MJIaBYYeCTH, OCTOMYMBOCTH H IpPOY-
HOCTH Cy[iHa IIpH NIpMEMe B OMH TPIOM 10 NIATH NapTHH pa3sHOPOJHOTO rpy3a.
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. B 19591963 rr. pazpaboTaH M UCNBITAH B YCIIOBMAX [IPOMEICIIa MeTa-
uentporpagp H. B. CepactnanoBa (puc. 3.16,6). ITpubop coCTOMT M3 ABYX
6rmokoB: 6Gnoka-matuvka M Groka MHOuKanud. IlpuHnun paboTel nmpubopa
OCHOBaH Ha ONpeeSieHHH OCTOIYMBOCTH MO Nepuony coBCTBEHHBIX BOPTOBBIX
konebGaHuit cynHa. UyBCTBHUTEJIBHBIM 3JleMEATOM IIpHOOpa ABJIAETCA THPO-
BepTMKab. JNeKTPOMEXaHHUECKaA CXEMa MO3BOJISET ABTOMATHYECKH orlpe-
OeNATh NMepuof ogHoro Konebarus. [Ipubop 3apaHee HacTPaUBalOT Ha IUMPHHY
M MHEepUUOHHBIA KO3(pIHUUMEHT CyIHAa, a TaKXe BBOIAT AOMYCKaeMoe 3Ha-
YeHHe METALEHTPUYECKOH BbICOTHI. C MOSBJIEHHEM XapaKTEPHBIX AMILTHTYIL
Ka4yKkH¥ OIOK-IaTYHK BKIIIOYAET Yachl M CYETYHK YMCiIa KoJleGaHMM, a ¢ yMeHb-
IIEHHEM AaMIUIMTYI M TOABJIEHHEM pa3dMaxoB HEJOCTATOYHOIO pa3Mepa
BBIKJIIOYaeT Yachkl U CUETYHK; ONpeneliseT cpedHee 3HaYeHHe aMININTY KaykH
M MOCNe HaKOIUIeHUS] ITOCTaTOYHOTO KOJIMYeCTBA 3aMepPOB HETMT CyMMapHOe
BpeMsA Ha YMCJIO pa3MaxoB M BBIJAET pPe3yNbTaThl Ha IIKaNy METaleHTPH-
YeCKHMX BBICOT OJIOKa HHOMKAIMH. B cityuasx, korga MeTaleHTpHYecKas
BBICOTA OKAa3bIBAaeTCA MeHbIIE [ONYyCKaeMOH, BKIIHYAETCSA CHUTHAJIM3alMA.
MeTtauentporpag ymoben mis cymoB minMHo#t go 80 M, Tak Kak Ha THXOH
Bofie OH TpebyeT pacKauMBaHMs CylHa XOTA Obl Ha 3—4 °, yTo Tpy;HO obecie-
uiTh Ha GoJlee KPYMHBIX CyAaX.

INpunuun peitctBua npubopa SC44 ¢upmsr ,,Becmap” (puc. 3.16,8)
aHWIOTMYeH NPUHUKNY OEACTBUA MeTtaueHTporpada. IIpubop maer Bu3yasb-
HbIH WIH aKyCTHYECKUH CHUTHal TPEBOTH B CIIyvYasix HapYyLIEHUA HOPM OCTO#-
yuBocTH. CnenManpHas NeyaTalolLas NMPUCTaBKa aBTOMAaTHYeCKH PETHUCTPH-
pyeT 3HauYEeHMs MeTalleHTPHYECKON BBICOThI H BPEMS 3aMEDOB.

Mpubopsr Benpena (®PI) — 310 1Ba He3aBMCHUMBIX MO KOHCTPYKIMH
6noka. [lns paGoTer NepBoro TpuGopa Ha Cy[lHe yCTaHaBIMBAlOI GOPTOBBIE
M ypaBHMTENbHylo uMcTepHbl. C MOMOLIbIO GOPTOBBIX WMCTEPH MepeKau-
BaHHEM AHMIKOCTH CO3[AIT KPEHALIMA MOMEHT, a C NOMOILBI ypPaBHHTE b
HOM LMCTEPHBI TOJUIEPXMBAIOT NOCTOAHHOE BOMOM3MEIICHHE BO BpEMS
uaMepennit. Kpome toro, ycraHaBnuBaeTcs CHCTEMa KOHTPOJIA 32 06beMOM
BoAbpl B HMcTepHax. [lo 3HaueHMAM co3MaBaeMbIX KpEHAIIMX MOMEHTOB
M yIJI0B KpeHa npubop onpenensietr k, z, u BpigaeT Ha akpate JICO B Bume
cBeTAmiMXCA Toyek. IlpubGop He yuMThIBaeT BIIMAHMA CBOGOIHBIX MOBEpPX-
HOCTEeH JXMIAKHX Ipy30B B HMCTepHaxX. Bropoit npuGop ocHOBaH Ha 3aBHMCH-
MOCTH MEX]y YITIOBBIM YCKOPDEHMEM KaUKH Cy[JHa M TNONEepeYHOH MeTa-
LeHTpHYeCKOR BbicoTOi. Ha 3kpane ocummmorpada npuGopa uzobpaxaercs
HayaaeHbIA yuacTok JCO.

JlokyMeHTaus Mo OCTONUMBOCTH M MOcalKe cymHa. B uensx oGecneue-
HMA MOCTOAHHOTO KOHTPONA W NOOMEPXaHHA B AOMYCTHMBIX Npeleiiax
NOCaflKM- ¥ OCTOMYMBOCTH cynaHa [lpaBuma npegycMaTpHBalT HallHuMe Ha
KaXaoM cynHe Mugopmayuu 06 OCTOUNUEOCTU, COCTOALIER M3 MATH pa3fe-
noB. B pa3sn. 1 natorcs OCHOBHBIE CBENEHHA O CynHe, o61uas XapaK TepucTHKa
OCTOHUMBOCTH, OTpaHMYeHHS NO Harpyske. B pasm. 2 mna xaxmoro npe-
IIyCMOTPEHHOTO THIIOBOTO CJIyYasi Harpy3KH NpHBereHbl B TabnuuHo#t ¢op-
Me CBeleHHA o 3arpy3ke (cm. Tabm. 3.2), cxeMaTHuYeCKHH UYepTex cyaHa
C HaHECEHHbIMM Ha HEM OCHOBHBIMH CTaThbfIMM Harpy3KH, CBedeHHs o Oaiia-
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L CxeMa pacnoyioXeHUsA BOHOHENMPOHHIaEMBbIX 0TCEKOB

['paduk Gezonacoft
3arpy3KH CyDHa
(rb3C)

(cMm. puc. 3.14,a)

CXeMa PACIIOJIOKEHHS OTBEPCTHI B BOMIOHENPOHULAEMbIX KOHCTPY KUHAX
Kopnyca

L Cxema pacrnonoxkesHs NpHBOJOB

PexomeHpyemas
NoCNeIOBaTeNHOCTD
3arpy3KH
H Pasrpy3KH
MOPpOXeHO#H phIObi:

Asapuiinan Tabnuua

N? 33TOMIEHHOTO OTCeKa

VI Vi \% v I It |
OcTORUWBOCTD
C
H
IMocauka
C
H

C - CHMMETPHYHOE 3aToIUIeHHe; H — HecM MMEeTpHYHOE. 3aTOIUIEHUE

Hl - ouens onmacHo; —onacvo; [ ] — ynoemetBopuTensHo.

IMocnenoBarenbHOCTH
neficrsuil mascocra-
Ba Nnocre NolyYeHu A
CYyDHOM npoGOHHEI :




JlononHHTenbiLlE CBEAEHNHA H PEKOMEHBALMK
(cM. Undopmaump , nncr)

- | s51-52 | 49-50 48 4647 | 44-45 -

B nepsy®© ouepels 3apauTh OTBEPCT s
(oM. cXemy pacrnofioXeHHA 0TBePCTHI)

03-12| 03-12 [ 04-19 | 02-01 | 02-01 |03-12 [03-10,12

* PexoMeHayeman 04-19( 04-19 [ 05-20 | 05-20 { 0202 |04-19 | 04-19 Monoxerse
MOC/IENOBATENBHOCTh 05-201 05-20 | 07-25 06--21 04-19 | 06-21 07-21 cyHa ocoGeHHO
npuema u pacxoponad ; 07-25 06-21 | 07-25 06-21 ONACHO, €CTIH :

HUR OCHOBHBIX
3aMAacoB ;.

OTxauKy BOOE! 0GecnewBaIOT HACOCHE
! -~

(cM. puc. 3.15, 6)

;
]

1 — ocyumrensunit Hacoc HUBC — 63/30; 2 — GannacTyubt Hacoc

HLIBC ~ 63/30

- Puc. 3.1, OnepaTHBHAR MHGOPMAUNR N KanuTana EMPT




CTHPOBKE, OCTOHYMBOCTH H mocanke, JICO. B pasa. 3 copepXkarca KoHKpeT-
Hble YKA3aHWA H PEKOMEHOALMM MO COXPAHEHHIO OCTOHWMBOCTH B Pa3NIMYHLIX
YCIOBHAX JKCIUIYaTalMM: Mepefi BBIXOOOM B peiic, BO BpeMs pefica; npH
[UIaBaHHH B CBEXYH M IITODMOBYI0 [OTOAY, NPH TPY3OBBIX ONEPANMsX
B Mope, NpH yrpo3se ofneneHeHua ¥ T. n. JIaHBI yKa3aHus MO NOCieROBa-
. TElIBHOCTH TPHEMa M PACXOMIOBAHMA 3amacoB M rpy3oB (cm. puc. 3.15).
B pa3n. 4 npuBeOeHB! CIPaBOYHbIE MATePHAIhi, NO3BOJIAIOLIME NPOM3BECTH
ONMEPATHBHBIX KOHWTPOJib OCTOHYHBOCTH IIpH Harpy3ke, OTIHYAlOIUEHCS OT
THOBO#A: cXema cyaHa (cm. puc. 3.7), Tabnmua WiK IuarpamMma NoNpPaBOK
yYeTa BJIMSAIHMA CBOOOJHOM nonepxnbcm KHIKHX TPY30B Ha OCTOHYHBOCTb,
Tabnuuer Wi rpaduxu nomyckaemoro nonoxenus T cyaua mo Bbicore
nnbo rpadpuk GannactuposBkH (cM. puc. 3.13). B 310T Xe pa3aen BKIIIOUEHbI
HeoDXoIKMble METOQHYECKHE yKa3aHMdA, MOMOTAIoIHEe NMOJb30BATHCA CIpa-
BOUHBIMH MATEPHallaMH M MPOU3BOMHTDb pacyeThl. B pa3sl. 5 naHw! MaTepHasibl,
OpepHaiHaveHHble [iA Goliee TOUHOrQ onpele/ieHHs XapaAKTEPUCTHK MO-
cafKH M OCTOHYMBOCTH CyfgHa: mnaHtokapenbt wiM YJICO (cm. puc. 3.11);
AMarpaMMbl 715 ONpefieNieHHA OCafloK, XaPaKTEPHCTHK OCTOHYHMBOCTH
(cm. prc. 3.3, 3.6); xpusas, Tabnruua WK WIKana QUi ONPeEAETIEHUA OCTOM-
YMBOCTH [I0 OEPHOAY KAUKH;, CXEeMa PACNONOXKEHWA OTKPLITHIX OTBEPCTHH;
rpapui (Tabnuua) yrnos '3anusauusa ¥ 1. n. B Uudopmanmu 06 ocroiam-
BOCTH CY[OB HPOMBICHOBOTO (h5ioTa jyiMHO#K Menee 30 M pa3n. 4 1 5 Moryr
OTCYTCTBOBAThH.

B LefAX CHCTEMAaTH3alMM BCEX CBEHEHWH M NOJyY4eHHA HMCXOOHOH HH-
opmMai¥ NpH KOHTPOJle M PEryIMPOBAHMH IUIABYYESTH M OCTORYHBOCTH
CyRHa eXeAHeBHO B WITypMaHcKoit (pyneBoii) pybke 3anonumior Ipy3oeyio
KHU2y , COCTOAIYI0 M3 BBOIHOH M OCHOBHOMH 4acTeii. B BBOJIHOII YacTH JaHbI
HeoBXOIUMble CIPaBOYHbIE CBEJICHHA, 3 OCHOBHAS YaCTh BKJII0YaeT KOMIUIEKT
NOBTOPAIOIIMXCA JBYX CTPaHHI: JleBaA Kpencramiser coboii xapromiaH
(BeIMOnHEHHbIe B MaciiTabe GOKOBYI0 NPOEKIUMI0O Cy[QH2 M TUIAH IMCTEpH)
¢ HaHECEHHBIM Ha HeM [IeHCTBHTEJBHBIM pAcHoOIOXKEHHEM IPY30B H 33MaCOB;
npaBas HMeeT HecKOJIbKo Ta@inu. B nepByio rabnuuy (aHaroruyHy tabn. 3.2)
BHOCAT 3HaYeHHA Macchl M koopauHat LT (COOTBETCTBYIOUIMX TPY30B, B He#
OnpefeAnT BONOHIMELIIEHUE U Koopmmarm IIT cymHa. Bo Bropyio Tabnu-
0y BKJIIOYAIOT PAacCCYUTAHHbIE OCHOBHBbIE XAPAKTEPUCTHKM IJIaBYYeCTH M
octroiiuuBocTd. [Mocne 3anonueHus 3tx TaGnui pexnawT BHBoON O HeoGxomm-
MoCTH BammactupoBky ¥ odopmnswT TatiiMily XapaKTepHCTHK CyfgHa Ge3
Gainacta ¥ XapakTepUCTMK mpunMmaemoro Oamnacra. 3ateM npoBepsroT
OCTOHYMBOCTD M MOCAZIKY, 3aNOJIHALY TabnuIy nenBeTa.

Ilo npockbe cymoBnapesnbua Ha CyAHO MOXeT ObITh HONOIHHUTENBHO
Bulava HMugopmayus o nocadxe u ocroiuueocru cyona ®PII Ita ungop-
Mmaina obvenuiser Mudopmaunw o6 ocroiumBoctH v Hudopmanmio o6
aBapMiiHOM WocapxKe M OCTOHYMBOCTH cymHa (cM. § 30), nmo3ponser pewatsb
NpaKTHYeCKHE BOMpOCH! KaK B HOPMAILHBIX YCIIOBHAX JKCIU1yaTallMH, TaK
H B YCIOBHMAX 3aTOIUIEHHA OTCEKOB IUIA BCEro [IMANa3oHa IKCIU1YaTalMOH-
HBIX Harpy3oK H BapHaHTOB 3aTOIUIEHHS OTCEKOB H BkJouaer Mudopmammo,
CnpaBoutsie matepuanbi, OnepatBHbie rHGOpMauMH (B BHAE IIAKATOB)
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VIS BTOPOFG HOMOIMHHMKA KaNHT4Ha, CTapiiero (I71aBHOIO) MeX4HHKA M Ka-
nuTaHa. B ciyuasix BBIGOJIHEHKA DEKOMEHAIMI 110 NpHeMy (pacXO0BaHHIO)
3aMaCOB OCHOBHBIX LMCTEPH M Ipy3a B TpioMax Mubopmanus nosBonser
6e3 KakuX-THGO pacyeTOB pemiMTh BONpoc O HeoOXxomaMMoCTH BaiiacTu-
POBKH H ONIpelelINTh XapaKTePUCTHKH [OCAJIKH M ocTORYHBOCTH. IIpu Hapy-
HIEHUH STHX PpPEKOMEHAUMA XapaKTepUCTUKH MNOCaAKH M OCTOHYMBOCTH
cylHa, HeoOxoguMocCTh ©6ajUTaCTUPOBKH ONpEReIAoT  OOLIEeN PHHATRIMU'
MeTOnaMH ¢ nomouisio CipaBouHbix MatepuasoB. OnepaTtuBHas HHGpOpMALHA
s crapuiero (riIapHOr0) MeXaHWKa NpelcraBieHa Ha puc. 3.15,6. B mrakar
HOMOJIHUTEJIBHO BKJTIoueHa Tabiuua s BHeceHMst Macchl (MPOlEHTa) 3ara-
COBR OCHOBHBIX LMCTEPH Ha KoHey saxrthl. M3mnieuenue u3 OmepaTvBHON MH-
dopmauHn JUIA BTOPOro IOMOMIHAKA KallMTaHa npejicTasieno Ha puc. 3.14.
B mmakar pnononHuTeNnsHO BKIOYEHBI CXeMa CYJHA C YKas3aHHEM Hocllesio-
BaTENbHOCTH 3arpy3kH (pa3rpy3ku) TIpy30BbIX TPIOMOB ‘M Tabnuuma s
BHeCEHHA Macchl (UPOLEHTa) rpy3a M OCHOBHBIX 3anacoB - (110 CBeleHHAM
CTapuiero MexaHuka) Ha KoHeny Baxtel. OneparuBHas mHbOpMaLMs LA
KanMTaHa npeAcrassieHa Ha puc. 3.17. Ilnakar ByiBenIMBaeTCA B IﬂTpraHCKOM

(pynenon) pybke.

§ 27. Bimsue nepeMellieHMs Ipy3, HEPACK PelUIEHHbIX IPy30B,
CBODOAMBIX NOBEPXHOCTEH HUAKHX H ChIyMX IPY30B
Ha OCTOHYHBOCT H HOCAKY CYITHA

Tlepemenenne rpy3oB. [Ipn BepTHkanbHOM NepemMeleHUH rPy3a OCTAIOT-
CA HeM3MEHHbIMM (JOpMaA IUIOUIAJM BATEPIMHHH M HOTPYXEHHOIO B BOAY
KOPpIyca CyfiHa, T. €. nojoxeHus 1B u HauansHOro mofiepeyHOro MeTaneHTpa.
Monosxenne T cymHa no Beicote uaMensercia. C yuyeTOM TOTO YTO B OIHO-
ponHom mnone Tsxecty LT U menTp Macc coBrmanarT, NpuMeHUTENIBHO K pac-
CMAaTpHBAEMOMY CJIy4al0 H3BECTHYI0 TEOpPEeMY TEOPETHYECKOH MeXaHHKH
O MOMEHTe paBHONCHCTBYIOUIEH CHJIBI OTHOCHTENIBHO BbIGPaHHOH CHCTEMBI
OTCY9€Ta MOXCHO 3alMCATh B RUJIE CHENYIOWETrO PABEHCTBA:

n .
MZAK =X m;z; . (399)
i=1

Ilyct rpys Maccod m mepeMeimieH W3 TONOXEHHA C alIUIAKATOH Z,
B IIOJIOXKEHUE C AMUIMKATOH 2, . ECJIM cunTaTh, YTO rpy3 CHAT H CHOBA NPUHAT,
YCIIOBHE (3 99) MOXHO 3anUCaTh TAK '

Mzg =Mz, — mz, +mz,. (3.100)

Nockonsky 6z4 =z, — z,, Bhipakenue (3.100) MOXHO IpeCTaBUTD B Clie-
OYIOIIEM BHIIE :

82 =24 - zg=m(zy —2,)IM. (3.101)
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Ha ocnoBanuu popmynsi (3.72) vimeem
hy=zp, — zg . . (3.102)

H3MeHeHHe [ONEPEYHOH METALEHTPHYECKOH BBICOTBI MOXHO ONpefesIuTh
W3 BLIPAKEHMA

8h =hy ~h=(2n — 2g,) — (Zm —2) =~ (24, —~2g) =—b2z4.

(3.103)
INopcrasue B Boipaxenne (3.103) ¢popmyny (3.101), noryunm
Sh=-m(zp-2,)IM. (3.104)
Toraa Hopas nonepeqnaﬂ MeTaUEHTPHYECK AR BBICOTA PaBHa '
hy=h+8h=h-m(z, ~2z,)/M. (3.105)

U3 dpopmyn (3.101) u (3.104) BuiHo, YTO NpH z, > 7, BENUUMHA
8z, — nonoxurenbHas, a §4 — OTpHUATENBHAA, T. €.

Zg, > zg; (3.106)

hy < h. , (3.107) |
Cneposare;isHo, nepememcﬂue rpysa BePTUKAIIBHO BBer yXy/uiaer ocToi-
YMBOCTh Cy/IHA, 3 BHM3 yJTyYLIaeT ec.

OueBnaHO, UYTO NPH BEPTHKAILHOM IepeMelleHWH rpy3a Gopmyny
(3.64) MoXHO 3anUCaTh B BH[IE

le, =1p— (24, —2p)sinb . | . A(j.lOS)

¥ M3MEHEHWe TIeYa CTATHUECKON OCTOHYHBOCTH onpeueﬁmcx U3 BBIPANEHUA

8lg=lg, —Ig '_ ’ - (3.109)

lNopcraBue B dopmyny (3.109) 3aBHCHMOCTH (3.108) u (3.64), nonyuum
‘ 8lg =lp —Zg, sinB+zpsind —Ip+z,sind —zpsinf =

=— (zg, — 2z )sin®. ‘ (3.110)

Torpa MOXHO 3aIMcaTh

g, =lg +81g =lg — (24, - 2g)sinb. ' ' 3.111)
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W3 dopmynsr (3.111) ¢ yuerom (3.106) BHOHO, YTO IUIEUM CTATHYECKOH
OCTOHYMBOCTH NpH NePEMEILEHHH TPY3a BEPTHKAIIbHO BBEPX YMEHBUIAWTCH,

a BHM3 — YBEJIHUMBAIOTCSA. .
W3MeHeHHe IPONOBLHOM OCTOHYMBOCTH MOXHO ONPENEIHTh U3 BhIpaXKeHHH

SH=—8zy=—m(zy — 2,)IM; ' (3.112)

Hi=H+8H=H-m(z;, —z;)/M. ‘ (3.113)
YuutbiBast, uto H > §H,B NPaKTHYECKHX PacueTax MPUHUMAIOT

H,=H. (3.114)

TIpd ropM3OHTANILHO-NONEPEYHOM M TOPH3OHTAJIBHO-IPOJOJIBHOM Nepe-
MeLIcHHAX Ipy3a HavyanbHasi TIONEPEYHAsAs M TNpPOJOJIbHAsA OCTOMYMBOCTH He
M3MEHSIOTCA, TAK KaK MPAKTHYECKH He M3MEHAIOTCA MNojloxeHHe IIB, Mera-
ueHTpa U HT cynHa mo BeicoTe. OpHaKo Npu 3TOM BO3HHKAIOT KpeH U AHbde-
peHr. Ilo aHanormu ¢ dopmynoii (3.101) mns npomosibHOTO NMepeMelLeHUs
rpy3a MOXHO 3aIlHCcaTh

dxg =Xg, — Xg =m(x2fxl)/M, (3.115)
rae x; M X, — cooTBeTcTBeHHO abcuwuccel LT mepBOHayanbHOro M HOBOIO
MOJIOXKEHHH Ipy3a, M.

MoacraBu B popmyiy (3.55) BeipaxeHus (3.75) u (3.41), wia Maneix
yTJIOB KpeHa NOJTyYHM

Ah sin@=mg(y, —y;)cos 6. . (3.118)
Pemras ypaBHeHue (3.116) OTHOCHTENBHO 6, MOXHO 3amHCaTh

tg6=mg(y; —y1)/ AR =m(y, —y,)/(Mh). (3.117)

IIpu neGonpLIMX HAKITOHEHHUAX YIJIbl KpeHa YHOGHO pacCUMTBIBAThH 1O op-
Myste (3.84) B coueTannu ¢ popmynon (3.45).

Korpa yron xpeHa Henb3si cuuTaTh MajbiM, popMyna (3.117) nenpuem-
nema. B atom cmyuae Ha JICO crposr cornacHo 3aBucHMoctH (3.41) win
(3.57) xpuByrw M, =f(8) wnn I, =f(8). Touxu nepecevenus 3roi
xpuBoH ¢ JICO onpenenAaT yribl KpeHa YCTOHUYHBOIO M HEYCTOMUMBOTO
paBHOBecHs cynHa (cM. mpuMepsl 3.12-3.14).

Taxk xak B YCIOBMAX 3KCIUTyaTaUuMH Heaaapmmoro cynHa OoNBIIMX
yros nudoepenta He HaGniogaercs, noactaBuB B dopmyny (3.60) Bbipa-
wenus (3.78), (3.43) u pemwmB MONyYeHHOe YpaBHEHHe OTHOCHTENBHO Y,
HaizeM

tg ¥ =m(x; —x,)/(MH), (3.118)
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anogcrasus (3.118) B popmynst (3.82), (3.83) u (3.9), monyuum:

8dy=m (x, —x,) (L2 - x7)](MH);  (3.119)
8dy=m(x;— x,) (L/2+x7)](MH); : (3.120)
§t=m(xs —x)L/(MH). . (3.121)

IIpn He3HauMTeNBHBIX M3MeHeHUMAX nuddepeHta, npuHas x, =0, Ha
OCHOBaHUM BeIpaxkeHuit (3.119) — (3.121) MoxHO 3anucaTh

§dy=08d,.=1/2, . : (3.122)

a U3 paccMOTpeHust puc. 3.11,a ¢ yueroM 3asucumocteit (3.119) u (3.120) -
HaWTH

dyy=dgt8dy=dy+m(x, —x,)(L/2 -x5)[(MH); (3.123)
duy =dy - 8dy =dy — m (x5 — x1) (L 12+ x7) [ (MH), (3.124)

rae dy v 4 — COOTBETCTBEHHO OCAAKH Ha HOCOBOM M KOPMOBOM MepieH-
JUKYJspax 1o HIpoBeaeHUs IPy30BoH ollepauuu, M.

MNMpumep 3.16. Kakywo macey Boasl Ha TP ,,Octpos Pyccku#” énenyer nepeKayars
M3 axTepnuKa (x; =—65) B opmuk (x, =65 m), 4T0OBI OCallK2 HAa KOPMOBOM NepIieH-
muxynape 6ema 7,6 M? XapaxTepucTuku cynna: M =157001; dy =8 M; xp=—4 M;
L =140 m; H =150 ™.

TpeGyemoe u3MelieHMe OCaIKH paBHO 8d . =8,0 - 7,6 =0,4 m. IloacraBnas 3ro

3HaYeHHe B ¢opMmyny (3.120) M peinas NnonydeHHoe ypaBHEeHHE OTHOCHTENBHO m, [10-
y4Yaem

m =15700.150.0,4/[ (70-4) (65+65)} =110T.

Hamenenne ocajok OKOHeUHoCTeH Cy7iHAa 1pH HeGONBUIMX N3MEHEHUAX
nuMbdepeHTa YOoGHO omnpenensts, npuMeHas dopmyns: (3.85) n (3.86)
B coveTaHuu ¢ ¢opmynamu (3.47) u (3.122). [lpu Gonsumx M3MEHEHUAX
nuddepeHTa CnelyeT HCHOJIB30BATh TOKYMEHTAIINIO CY/THA.

Mpumep 3.17. Pewunts npumep 3.16, npumenus.popmyisl (3.85), (3.47) u (3.122).

Tpe6yemoe usmeHenue muddepenta Haxoaum no dopmyiie (3.122): 8t =28d =
=0,8 M =80 cm. PaszienuB BripaxeHue (3.47) Ha 3aBucumocrtsb (3.85) u pelus nony-
4EHHOE ypaBHEHHE OTHOCHTENBHO m, MMeeM

m=80.15700. 150/ (100 . 140 . 130) =103,5 1.

Tpumep 3.18. C nomoluskd Auarpammbl, NpUBedeHHOM Ha pHC. 3.6, a, onmpe-
IEeJIMTh OCafiKH Ha liepneHauKkyvispax PTM , ATnaHTuK’® Nocne TOro, KakK NMepeKavyalu
60 T rorummBa (x, =10 M; x, =— 20 M), XapaKTepHCTHKH Cy[Ha IO Ipy30BOH onepa-
uun: M =3300T1; x, =33, 55MOTKII dy =504 M; dy=530M; L=73M.

Mo gpopmyne (3.6) naxonum
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x, =73/2 +10 =46,5m (oTKIl); x, =73/2+ ( 20) =16,5 m (ot KII).

CornacHo BeIpaxeHuio (3.115), a6cuucca HT cynHa nocre BhIIOIIHEHHs T'Py30BOH
Ollepailii CTAHOBHTCS paBHOM

xg, =33,55+60(16,5 — 46,5) /3300=33 ™ (oT KII).

. Hpuusas ycrosue (3.22), no guarpaMme, npuBefieHHoH Ha puc, 3.6,4, onpenensiem
dy; =4,8M # dyy =5,5M. ’

B c¢nyuae IpOM3BONIBHOTO NMEpeMeLIeHHA Tpy3a [UIA MAbIX YITIOB KpeHa
B ¢opmyny (3.117) cnemyer BBOOMTh k4, pacCUMTaHHylo 0O ¢opMmylie
(3.105). Ilpu GonbuiMx yIjlax KpeHa cliefyeT NMPHMEHATh NPeIBapUTENIbHO
nepecyuTaHHylo o opmyne (3.111) JCO.

MNpumep 3.19. B uensax coxpaHeHHs puiGonponykiun Ha 116 ,,PriGankas cnasa’
nepeMectuniu 570 T pbIGE! M3 TBHHOEKa (x, =— 10 M; y, =—7,5M; z;, =9 M) B TpioM
(x; =20 m; y, =7,5 M; z, =4 M). OnpenenuTs NOCAAKY H OCTOMUHMBOCTB CY[Ha MOCHe
fpoBefeHHO! Tpy30BONl ollepauud. XapaKTepHCTHKH CyOHa [I0 TPy30BOH OfepalHH:
L=153,5m; B =24m; dy=4,8M; d =7,0M; M =15268T; zg =942Mm; h =0,91m.
Hneyn craTvueckoM OCTOMYMBOCTH MPH YTNIaX KpeHa ¢ MHTepBanoMm B 10° pasHEl 0;
0,19; 0,50; 0,86; 1,11; 1.04; 0,66 m. '

U3MeHeHHe NMoMepeyHOH MeTaleHTPHIECKOH BEICOTBI HAXOAUM Mo opMmyne (3.104):
&h =~ 570(4-9)/15268 =0,19 m. CornacHo BEIpaxeHK© (3.103) H3MeHeHHe aNIUIH-
Kate! HT cynHa pasHo Szg =~ 0,19 M. B cootBeTcTBHY ¢ opmynolt (3.101) anmiukara
HT cymHa nocne mpoBefeHHsl Tpy30BOH oONepalliM CTAHOBHMTCH DaBHOH z P =942+
+ (- 0,19) =9,23 m. Ilo ¢popmyne (3.103) HaxoOAuM moNMepeyHYId METAUGHTPHUECKYIO
BBICOTY MOCIe NPOBeJeHHS T'py30BOH onepauuu h, =0,91 + 0,19 =1,1 m, a mo ¢popmyne
(3.117) — yron kpena tg8 =570(7,5+7,5)/(15268.1,1) =0,509; 6 =27°.

Yron kpeHa Gonsbiuoft, NosTomMy npuMeHsaTh Gopmyny (3.117) B nanHoM ciyuae
Henw3A. Cnegyer Hcnons3oBaTh ICO. Ilo dopmyne (3.110) BeiuucnsieM H3MeHelHe
MJled CTAaTHYECKOM OCTOMYMBOCTH NpM YI7ax KpeHa ¢ mHTepBajom B 10° u monmyuaem
0; 0,03; 0,06; 0,10; 0,12; 0,15; 0,16 m, CornacHo seipaxeHuo (3.109) medu cTaTH-
YECKOH OCTOMUMBOCTH MOC/e MpPOBelleHHA TPY30BOH OMNepalMM CTAaHOBATCA PAaBHBIMH
0; 0,22; 0,56; 0,96; 1,23; 1,19; 0,82 M. KpeHsiuye MOMEHTBI OT NlepeMeLUeHHS Tpy3a
paccuuTtsiBaeM no ¢dopmyne (3.41): 83,79; 82,52; 78,74; 72,56; 64,19; 53,86;
41,90 MH .M, a mnéun KpeHsAwero MomeHTa -- mo (3.57): 0,56; 0,55; 0,53; 048;
0,43; 0,36; 0,28 m. Ilo pesynsraram pacuera crpouM JICO, KpHBYIO Lp =f(6)
(prc. 3.11, 6) u onipefensiem yron KpeHa 6 =19°.

Ilo ¢opmyne (3.47) Haxopum aucbddepeHTYIOILHE MOMEHT OT NepeMeLleHHs Ipy3a
Mpup =570.9,8(20 +10) =167,58.10° kH.M, a no ¢opmyne (3.86) — MoMmeHT,
mubbepeHTyomi Ha 1 cM, M, =0,01 - 15268 - 9,8 =1496 kH - M.

H3menenne auddepenta cyaHa papHo 51 =167,58 . 10%/1496 =112 cm =1,12 m.

Io ¢opmyne (3.122) BeIYMCIIfEM H3MEHEHHE OCafOK Ha MepNEeHOUKYNApax Sdy =
=8d=1,12/2=0,56 M, a mo ¢popmynam (3.123) u (3.124) — ocagkyu Ha NepHeHIH-
Kynapax duy =4,8+0,56=5,36 M; d,;=7,00-0,56=6,44 ‘M. B cooTBeTcTBHH
¢ BelpaxkeHHem (3.8) nuddepeHT cynua paseH f, =5,36 — 6,44 =—1,08 m

Iocamka M OCTOHYMBOCTL Cy[ZHa mocile NMPOBeNeHHS TPY30BOH ONEpPaUuMH Cledyio-
mHe: t, =— 1,08 M (Ha kopmy); dyy =5.36 M; dyy =644 ™m; 8, =19°; h, =11 Mm;
zgl =9,23 M.

Hepackpemnniensnie rpysnt. Ilpenmosioxum, 4to Ipy3, paclooXeHHbIA
B TpiOMe, HaUMHAKT IOJHUMATh I'Py30BOi CTPEJIOi, a Ha CYTHO B TO e BpeMs
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HEACTBYeT KpeHsuMiA MoMeHT. -3a cyer cMeueHuss T rpysa u3 touku A4,
B ToMKY A, (puc. 3.18,2) co3maercs JONOIHUTENBHBIA KpPEHSALIHA MOMEHT

My, =mgl,sind, (3.125)

YPaBHOBEIIMBAeMBIH YacCTbi0 BO3HHMKILEIO IIPM KpeHe Cy[JHa BOCCTaHaBIIM-
BawLIEro MOMEHTa. B 3TOM cly4Yae BOCCTaHABIIMBAKIIMA MOMEHT YMEHb-
IIMTCA M CTaHeT PaBHBIM

My, =My —8M,p=Ah sind — mgl,sinf =A (h—mgiy/A)sin8,
(3.126)

a yroJl KpeHa CYQHA yBEJIMYUTICH. YBeTHUeHHe yIjla KpeHa MOKHO 06BACHUTD
YCIIOBHBIM ToBblleHHeM nonoxesns HT cyana, kotopoe npuseno Gs1 (nipu
OTCYTCTBHM CMelIeHHS Ipy3a) K TakoMy xe peaynbrary. CremoBarensHo,
MOXHO CuUMTaTh BbIpaKeHHWe B CcKoOkax paBeHcTBa (3.126) BeIpaxeHHEM
/Ul HOBOH {YCIIOBHO#) METaleHTPUYECKOM BBICOTBI

Bycn=h—mgly /A, (3.127)

a M3MeHEHHe METAEHTPUYECKON BBICOTHI PABHBIM H3MEHEHHI0 ANIUIMKATbI
UT cynua

bh=—8z,=—mgly/A=—ml; |[M. (3.128)
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Puc. 3.18. BiusHKe Ha OCTONUMBOCTh:

4 — HepaCKpEeIyIeHHOTO TIIOABEUIeHHOro rpy3a; O — cBoBGOmHOA MOBEPXHOCTH
JHIKOTO rpy3a; 6 — NpHEMa THEPROTO TPy3a; & — OPyaMiA J10Ba; O — MOCAAKM Ha

Mens
Y
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Conocraenas dopmyiet (3.128) u (3.104), MoxkHO caenats cilefyloluue
BBIBOJBI; BJIHAHME MOABELIEHHOIO M HepacKpelIeHHOro rpy3a Ha OCTOMYM-
BOCTh Cy[Ha aHAJIOTHYHO BIIMAHHMIO TAKOIO )€ pacKperueHHoro rpysa ¢ IT
B ToYie TOOBECa, CaM TpouecC NMOObeMa U OMyCKAaHUA Ipy3a He BIMACT -
Ha OCTOHYMBOCTb Cy[H4, M NPM BBIMMCNIEHMH §F [yIMHA nopBeca !, onpene-
JISieTCA paccTOSHHEM, u3MepeHBIM oT LT nexaiero rpysa 10 TOYKH noaseca
(HanpuMep, JO HOKA IPy30BOH CTPEIbI) .

BiusHME TEpeKaTHIBAILIETOCA TIPy3a aHAIOTHYHO TO/IBEIIEHHOMY
B - LIEHTpe KPHBHM3HbI KPHBOH, OMHCHIBAEMOH TNpH KpeHe CYyIHa UEHTPOM
TAKecTH rpy3a. Otciopa cnefyerT obweNpHHATOE MPaBMIO: BCe [PY3bl Ha
CyIHe JOJDKHBI OBITh HaJieXXHO PACKPEIICHBI.

CBoGonHble TMOBEpXHOCTH HWAKHX H CHIMYyWHX Ipy3oB. [Ipemnonoxmm,
YTO. Ha Cy[He MMeeTCA LMCTepHa, YaCTHYHO 3aNOJIHEHH2A XHIKHMM Tpy30M
Maccoit m, M Ha CYAHO HeHCTByeT BHEMIHMM KpeHSwMi MOMeHT. 3a cyer
CMenieH!s XMaKocTH nipu Kpede ee IIT nepemecturcs M3 Touku A, B TOUKY
A, (puc. 3.18,6). IIT xupxocts ofHOBpeMeHHO ABIAeTcA ee LIB, mostomy
KpHBYIo A; A; MoxHo cunTath KpHBo# 1B, pamnyc ee KpuBH3HbI (10 aHaso-
TMM C HAKJIOHEHHEM Cy[Ha) — METaUECHTPHYECKUM pPafgHycoM [/, a UeHTp
KPHMBH3HBI M, — METAUEHTPOM NpH MajpiX yriax Kpena. Torpa no aHanoruu
¢ popMmyoit (3.58) MOXHO 3amUCaTh

ly=ix/v, (3.129)

roe iy — ueHTpaJ'leblH MOMEHT MHEPUMH TOBEPXHOCTH MHAKOCTH omo-
CHTENTbHO €e UEHTpabHO# MpooIbHOlM ocH, M*; v — 06bem MmaxocTH, M3

BiusiHMe Ha OCTOMYHBOCTD CYOHa >XHIOKOrO Ipy3a He3allpecCOBAHHOM ~
LUMCTepHB! MOmoBHO BIMAHMIO NMOMABELICHHOrO B TOYKE M, TBEPHOIO Ipy3a
Maccolt m mpu iMHe noaseca /. IlostoMy mo aHanmoruu ¢ ¢opMynani
(3.126) — (3.128) MoxHO 3amucaTs

Mgy =A(h—mgl, [A)sing; - (3.130)
\ n=h- mgl /A _ ‘ (3.131)
5h=—8z, =»mlu/M ' (3.132)

Tak KaKk Macca XHOKOCTH B UMCTePHE paBHa .
M=py ¥, - (3.133)
TOACT2BHB B _dopmyny (3.132) BbipakeHUS (3.129) u (3.133), nonyuum
Sh =— 824 =— po ix /M, | ~ (3.13%)

TE P 4 — MUIOTHOCTh XHAKOTO Ipy3a, /M3
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Ecin popma cBobOOHOH MOBEPXHOCTH XHAKOIo rpy3a GIH3Ka K nps-
MOYTOJIBHOH, [J15 HAXOXMICHHA i, MOXHO MPUMEHHTH HopMyITy

C=elbd12. (3.135)

3pech ¢ KU b, — COOTBETCTBEHHO IJIMHA M IIIMpHHA CBOGOIHON MOBEPXHOCTH
XHIKOTO Ipy3a, M.

U3 3aBucumocreit (3.134) u (3. 135) cTiedyeT, YTO YMEHBILIECHHE LIHPHHLI
¢BOBOJIHOH NOBEPXHOCTH CYHIECTBEHHO YMEHBILIAeT OTpHIATEJIbHOE BIIMAHDE
XUIKOTO I'Py3a Ha OCTOHYMBOCTb CY[HA. AHAJIOTHYHBIA BLIBOJ MOXHO CHIeNIat b
npH paccMoTpeHun puc. 3.18,6. Ilph HakiyioHeHMM CypHa NepeMeWaloTCcs
TOJIBKO MOBEPXHOCTHBIE CJIOH XHAKOCTH. CllenoBaTeNnbho, 1A CyQHA ONacHO
HE YBEJIMUEHHe MAcCChl XMIIKOCTH, a YBEJINUeHHE e¢ CBOGOIHOM MOBE PXHOCTH.

IIpeAnonoxum, YTo B UHCTEPHE YCTAaHOBWIK M IPOMONBHBIX NiepeGOopOK
¢ onMHaKoBhIM uHTepBalom. Ilpu 3rom oOpa3oBanocs n +1 cBoGogHbIX
NOBEPXHOCTEH [UIMHOM ¢, W WUMpHHOH b./(n+]1). Cornacio ¢opmyie
(3.134), oOwee BMAHHE NOBEPXHOCTEH Ha OCTOHYMBOCTD ONpEHENTHTCA
BBIPaXXeHHEM

Sh =— (n+1) puizy /M, (3.136)
Tie B COOTBETCTBHH ¢ 3aBHCHMOCTbIO (3.135)
ix1=cx[br/ (n+ DP/12= 2 b3/ [12(n +1)°]. (3.137)

IMoncraBue Bbipaxenne (3.137) B dopmyny (3.136) c yuerom (3.135),
TIOTTYYMM

Sh=—pyiy/[12(n+1)?]. (3.138)

CpaBuuBas saBucuMocTH (3.134) m (3.138), MoxHO cumenaTh ciemyro-
IUKA BBIBOJ: YCTaHOBKA 7 NPOMOJIBbHBIX MepeGOPOK YMeHBIaeT OTPHLATEIIDb-
Hoe BIIHAHHE CBOGOIHOM MOBEPXHOCTH XHIKOIO Ipy3a Ha HayanbHYI OCTOH-
yMBOCTb cynHa B (1 + 1) 2 pas.

BrusAHHE NOBEPXHOCTH MOXHO He YUMTBIBATh Npd MasioH Tonmm-le
CITOA >KMOKOCTH WIH TpH 3anOJIHEHMH IMCTEpHBI CBbIllle 95 %, TaKk KakK yxe
NpH HEe3HAUMTENIbHBIX HAaKJIOHEHHAX CYIHa pe3KO YMEHBIIAeTCA ILINpHHA
MOBE PXHOGTH.

CBoGonHble MOBEPXHOCTH MOTYT NPHBECTH K BO3HHKHOBEHHI) OTpH-
HATEJIbHOH HayalbHOH OCTOHYMBOCTH, Moatomy HHbopmaiua o6 ocroiuu-
BOCTH [1a€T PeKOMEHAYEMYIO IOCIIeIOBATENBHOCTb [IPHEMA M PaCXONOBAaHUS
XHJIKOTO Ipy3a KaXAOTO BMJA, a TAKXe 3HaueHHd 8h, 8z,,38l9 (B BHOE
1aGiMiL, LKA, IMarpaMM K T. 11.) OJIA Y4YeTa ero BIIMAHHA HA OCTOWUYMBOCTD.

Paccyxpmas Tak ke, kak M B INpeApIyLIEM CIYYae, MOXHO BBIBECTH
bopMyny [nA HM3MEHEHHA MNPOHOJIBHOH METALEHTPHYECKON BBICOTHI MpU
CMEILEHHH XHIKOCTH B pe3ynbTaTe HATHUHA nuddepeHTa:
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SH =—p iy /M, - , (3.139).

rfie i, — UEHTpaJIBHBIA MOMEHT MHepLUMH CBOGOJIHOH nonapxnocm JKHIIKOTO
rpy3a OTHOCHTENIBHO ee IeHTPASIbHOM NollepedHoi OCH, OnHako, HpHHK-
Mas BO BHMManue BeipaxeHusn (3.114), BinsHue cBOGOIHON TNOBEPXHOCTH
XHMAKOTO Tpy3a Ha INPOJOJIbHYI0 OCTOHYMBOCTh B MPaKTHUECKHX YCIOBHAX
He YUHMTBIBAIOT. _

Ilpu yrie kpeHa, NpeBhINIAIONIEM YIOJl €CTECTBEHHOIO OTKOCA ChIIyYero
rpy3a ¢, (HauGOJNBIIMI yIoJl HAKJIOHA MOBEPXHOCTH HaXOOAILETOCH B IOKOE
rpy3a K TOPH3OHTANIBHON IUIOCKOCTH) , TPY3 MEePECHINAETCA B CTOPOHY HaKJIO-
HEHMA CyIHa, 3 @, OCTAeTCA MpeXxHUM. [locre CHATHA BHEIUHETO KPEHSLIETo
MOMEHTa Cy[HO ﬁyner IUIABaTh ¢ HEKOTOPbIM OCTaTOYHBIM YIJIOM KpeHa.
Mocnenyomme HAKIOHEHHS Cy/IHA, CONPOBOXIaeMble NAlbHEMIIMM Iepe-
CbillaHHEM I'py3a, MOI'YT NPHBECTH K onpokuabiBanuio. IlIpu cTpemutensHoi
KauKe MepechinaHHe rpy3a HayMHaeTCs IHaUMTENLHO panbiie. Tak, mis sepHa
a; =20 +30°, a c BO3HMKHOBEHHEM CTPEMMTENBHON KAaUKHM Mepechlllahue
HAUMHAETCA NpH yraax kpeHa 12—15°. OrpuuatenbHoe BIMSHHE ChITYYMX
Tpy30B YMEHBIIAIOT BbIPABHHBaHHEM e€ro IIOBEPXHOCTH, pa3MelieHHeM
Ha NOBEPXHOCTH HECHIMYWAX TPy30B (Hampumep, MEHMIKOB C 3epHOM), yCTa-
HOBKOH MOCTOSTHHBIX HJIH BPEMEHHBIX MPOOJIBHBIX NepeGopoK, YCTPOHCTBOM
CTIelMANTBHBIX JOCBINHBIX KoNofueB (MHTaTeNeil) [IA MONOIHEHUA TPHOMa
TNpH OCEAHNH MM YCYyIUKe I'PY3a, yCTAHOBKOH YepIaKoB (AIMKOB).

§ 28. BimusAnAe NpueMa H CHATHA TPY30B Ha
OCTONYHBOCTD H NNOCAOKY CYOHa

Ilpu npueme WM CHATHH (PacXOMOBAHMH) TIPy3a M3MEHAIOTCA CPENHANA
ocasika, Mocaaka, BogousMeiuenne, nonoxenusa T u IIB cynna no Beicote.
IpuHuMaembIil (CHHMaeMblil) Ipy3 MOXeT 0Ka3aThCA MaIBIM WM GOJIbIINM,
TBEPABIM, KHAKHMM WIH CBINYYMM, HENONBIKHBIM WIM NOJBEIIEHHBIM. H3me-
HeHMe YIiia KpeHa H JHddepeHTa MOXET 0Ka3aThCid MaJbIM MM GONbBLIMM.
Bce 3TH yCITOBMA BIMAIOT Ha BRIGOp METOOa pelleHHs MPaKTHYeCKHMX 3aj1ay
TNpH IPOBEJIeHUH T'PY30BBIX OIle paLuii.

Bynem cunTaTth, YTO B MCXOOHOM paBHOBeCHOM MONOoXeHUH KpeH H [ud-
depent y cypnHa orcyrcrByior. Ilpu npueme Manoro rpysa Gopra cynHa
B IpefleNlaX W3MeHEHHS OCA[KH MOXHO CYMTATb BEPTHKAIBHBIMH. IIpHem
MaJioro TBEPAOro HENOABHXHOTO IpYy3a Maccod I MOXHO pacCMarpuBaTh
KaK IIpolecc, COCTOSIIHA H3 JIBYX IOCIENOBATENIbHBIX ONEpaluii: MpHEM
Tpy3a B TOYKY ¢ KOODAMHATaMHM X, ¥ r =0, z, T. €. B TOUKY, PaCHOJIOKEHHYIO
Ha opHo# Beptvkamn ¢ HT nnomany Barepnuuun (puc. 3.18,8) ; mocnenyio-
11e¢ FOPH3OHTAJIPHOE NepeMellieHHe [py3a B IleHCTBHTeJ'leOC €ro NonoXeHue
C KOOpPIMHATAMH X, .

Tlocne . BpmMONHEHNA nepBON ONEpallAM NOCAmKa Cy[Ha He M3IMEHMTCH,
0bveMHOE BONOM3MelleHHe YBeNMUHTCH Ha §V =m/p W [ONONHUTETsHAR
cuAa nnaByyectn Y8V Gyner nmpunoxena B HT cnos mexnoy BarepmuuHuamu
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BJ1u BJI; (cm. puc. 3.18,8). Aniutukarta IIT Zono/HATeNBHOrO CJIOS paBHa
d +8d /2, rne §d — upupauieHue cpeu,ueu OcafixH, olipeaesnseMoe 1o Gopmy-
nam (3.33)—(3.36).

HpeHHOIIO)KHM, YTO NOJ /IeHCTBMEM BHEIUHETO KpeHAIUEro MoMeHTa
CYOHO NOJyuYuWIo Manpiil yron kpeHa §. Torpma cuna Ts)KeCTH NPHHATOrO
rpy3a mg ¥ paBHas eil 0 MOy OOMOJIHMTENbHasdA Cula IUTaByyecTH Y6V
00pa3ywT mapy cui. MOMeHT 3TOH maph! yBeIMUMBAeT BOCCTAHABIMBAIOLIMIA
MOMEHT CY/IHa Ha BeJIHUHHY

§M, =mg(d + 6d/2 —z)sin 8, ©(3.140)
B p€3yJIbTaTe 4€ro BOCCTaHaBHHBalOU.lHH MOMEHT CTaHOBl.{TCﬂ paBHbIM
My, =M, +5M,. . (3.141)

B cBA3M ¢ H3MeHeHHEM BOJIOM3MELIEHHS U OCTOHYMBOCTU CYOHa MpPH MpHeMe
rpy3a cornacko ¢opmyne (3.75) BeipaxeHne (3.141) npuHMUMaeT BHL

(A+mg)(h +8h)sin8 =Ah sinf +mg (d +6d/2 —z)sin 6. (3.142)
Pewrast ypaBHeHue (3.142) oTHOCHTeNbHO 8/ , OMyyaeM
8h =mg(d+8d|2—z~h)[(A+mg) =m(d+8d|2—z~h)[(M+m).
(3.143)
OueBHaHO, YTO NpY CHATHH Ipy3a
8h =—m(d—8d[2—z—h)/(M-m). (3.144)

Ecnn npuHuMaeMblii  (CHHMaeMbIi) TIpy3 O>KMOKHIA . M oGpa3oBajiach
cBobonHas NOBEPXHOCTh KUAKOCTH WIH TBEpObIH TPY3 NPUHAT Tpy30BO#
cTpesnioit (KpaHOM) ¥ BHMCHT Ha TPY30BOM LIKEHTENe, IollepeyHast MeTalieHTPH-
YecKas BbICOTa [IOJKHA ObiTb [IOMOJIHHUTENBHO YMEHbIIEHA HA BEIHWHHY,
onpenessieMmyo o ¢opmyite (3.134) nnu (3.128).

H3MeHeHHe TPOIOIBHOM MeTalleHTPUUECKO#f BLICOTHI MOXeT SbITh Hal/e-
HO aHAJIOTHYHBIM METO/IOM:

I

SH=tm(d+8d/2—-z-H)j(Mtm). ' (3.145)
Tak kax (dt6d[2 —2z) €H, NpaKTHYECKH MOKHO npume‘uﬁ'rb dopmyny
SH =¥mH |[(M t m), _ (3.146)

a ¢ y4eTom Toro, wro §H <€H, NpW MpueMe WIM CHATMH MalbiX IPY30B
npunvmaretr H, =H.
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TlocnepoBatensio nNpupaBHAB Hyiio BbhipaxeHHs (3.143)—(3.145)
H pelMB NONYYEHHhIE YDABHEHHWA OTHOCHTENbHO Z, MOXKHO MOJYYHTb Bbi-
PaXEHHSA i

z=d*8d|2-h,; : o (3.147)
z=d+8d{2—-H, (3.148)

B KOTOPbIX BEPXHHH H3 RBOMHBIX 3HAKOB OTHOCHTCA K IIpHEMY, HHXXHHHK —
K CcHATMIO Tpy3a. Beipaxenus (3.147) u (3.148) npencrapnstor coboi
YPaBHeHHS HeHTpalbHBIX IWIocKoCTeH, mapainensHsrx OIl M oTaHuaKmHXCA
cnepysouum cBoiictBoM: eciu T npunnmaeMoro wnu cHAMaeMoro rpysa
PacnonaraeTc B COOTBETCTBYMIOLIEH HEHTPAIBHOM UIOCKOCTH, TO HauajibHaf
OCTOHYMBOCTD CyHa He H3MEHSAETCA.

'C yuerom Toro uro (8d/2) <d u (d +8d/[2) KH, mia npoBejcHUN
NpaKkTHYecKHX pacyeroB Gopmyisl (3.147) u (3.148) MoxxHO Mpe/ICTABHTDH
B BHJIE

z=-—H. - (3.150)
-«

M3 Beipaxenuit (3.147) u (3.148) ciegyer: momnepeyHast MeTaileHTpPH-
4ecKkas BBICOTa YBEJMUMBAETCA NpH NPHEMe Ipy3a HHXe WIM CHATUH BHIIIE
TDIOCKOCTH, onpenensemoil ypaBHenneM (3.147), H yMeHbLUde TCA NIpH NpHe-
Me BBIIIE WK CHATHH HHXKE 3TOH [UTOCKOCTH; H3MEHEHHE IoNiepedHoH MeTa-
LEHTPHYECKOH BBICOTHI TeM ODormsiie, YeM Oojibille yzAaleH MO BBICOTE OT
HefitpansHolt mwiockoctk T npunmmaemoro (CHUMaeMoro) rpysa; IpueM
Ipy3a Ha CYOHO BCET/1a YMEHBIUIAET, 4 CHATHE — YBENUUHBAET HPOJONBHYIO
METAHeHTPHYECKYIO BBICOTY.

loncrasu B BeipaxceRue h; =h +8h QopMyIsI (3.143), G. 144)
H pelllMB TIONlydYeHHOE YPaBHEHHE OTHOCHTENBHO M1, MOXHO HOJNYUUTs hOpMY-
Ny A olipeliefieHUs Macchl IPy3a, KOTOPY® HeoGxoguMo NpUHATH Ha cwa
WK CHATH C CY/THa [/ M3MEHEHHUA [I0IlePeyHOR Merauempuqecxou BLICOTHE
Ha rpeﬁyemylo BETIHYMHY :

m=Msh [(d+58d]2—z~-hy).  @3.151)

Ilocne BbINOMHEHHA BTOPOH ollepatu Yy KpeHa M auddepenta, us-
MeHeHHe 0CalOK Ha NepreHpMKyNApax, HM3MeHeHme guddepeHra, HOBBIE
OCaJIKH ONpPEHENIATCA No (popMynaM, aHanoruuHeiM opmynam (3.117) —
(3.124), ¢ yueToM H3MeHEHHA BOJOH3MEILEHHA, OCTOAUMBOCTH M CpeAHEH
OCANIKH Cy/IHa TIPH BHITIONIHEHHH NepBOH OTEPalMK:

1g0 =my [ (M +m) (h +8h)] =my|(Mhy); (3-152)
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tg ¥ =m(x —xp)[[(M £m)(H +8H)]) =m(x - x)| (MiH);(3.153)
Sdy=m(x - xp) (L2 ~xg) [[(Mtm) (H+5H)] = |
=m(x~xp) (L2 -x7)[ (M, H); (3.154)
Sy =m(x-—-xp) (L[2+x7)[[(Mtm)(H+8H)] =

=m(x—xp) (L]2+x)[ (M H); (3.155)

51:nz(x~xf)L/[tMim)(H+6H)] =m(x—xf)L/(M1H);

(3.156)
dyy =dy t 85d+8d,; (3.157)
dyy =dy + 8d 7 8d,, (3.158)

rae 8d onpeaensior ¢ nomowsio popmyn (3.33) —(3.36).

B dopmymax (3.145)—-(3.148) n (3.151)—(3.158) Bepxuuit M3 ABOH-
HbBIX 3HAKOB OTHOCHTCS K TIpHEMY [PY3a, HHOKHHA — K CHATHIO.

Macca npuuHMMaemMoro no Heo6XOmMMOCTH XHaKoro Bajulacta oGbIYHO
3HAYHTENIBHO MeHblle Bomon3MereRud. [loaToMy B CBA3U C TeMm, YTO KPHTH-
veckue nosiokedua LT cypHa mo BeicoTe NMpH GNH3KHX BOAOM3MEMICHHAX
OTIIHYAKTCH HelHAYMTeNbHO, WnM Bo3Bpuuende T cynasa wapg nHavansHeiM
NOMEPEUHbIM MeETalEeHTPOM (IIPM OTPHLATEIBHOA HAYaIbHOH OCTOHYHBOCTH)
Hebonbloe, MUHAMANTBHAA Macca TpeByemoro 6atacta mosmiHa obecrieduTs
M3MeHeHHe NonepeyHoil MeTaleHTpHYeCKoil BhIcoThL U anmnukarel T cypua:

A obecnedeHNA HOPM OCTOHYHBOCTH Ha

8h =hp—h; (3-159)
82 =25 wp — 24 ) (3.160)

07151 yCTpaHeHMs OTpPHUATENIbHON HAYATBHOH OCTOHYKBOCTH NPH YCIOBHH
Zgkp ™ 2, WK A, =0 COOTBETCTBEHHO HA

62y =z, ~ 24, (3.161)

5h = h; (3.162)

C yuetom Ttoro uro (8d/2) <d u hy =h xp» $opmysia (3..151) npu-
HUMAeT BHL

m=Mbh [(d- z—hy,). . - (3.163)
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TlopcraBus Buipaxenus - (3.27) u (3 .160) B dopmyny (3.29) ¢ yverom
TOTO, 9T0 Zg = Zg xp» MOXHO NMOJTyYMTh

m=Mbéz, [(z—2g p)- : (B-164)

TpH yCTpaHEHHH OTpMUATENLHON HAYAJIBHOW OCTOHMMBOCTH (/1 y«p =0) ¢op-
myna (3.163) npuuumaer BAI

m=M8sh/(d-z). . (3.165)

B nponecce GaNacTMpoBKH yBeJIMueHHe HOTIEPEYHOR METaleHTPHYECKOR
BBICOTBI OT Tphema Gajutacta MOXET OKa3aThCA 3HAUMTENIBHO MCHBLIAM,
YeM ee yMeHpilieHHe OT BIMSHMA HNOSBMBUIMXCH CBOGOMIHBIX TIOBEPXHOCTEH.
HosToMy HYXHO CTporo coOijaTh PaUMOHATIBHYIO nocnenonarenbl{ocn
6ayuIaCTHPOBKH LMCTEPH IIPH IKCIUIYaTalliM CyJiHa. :

Tipuwmep 3.20. Onpehenute Hocapky u ocrofunsocts TCM npu momxope ero K
niaByyedt Gade, eCM Ha MepeXofic MIPACXOgOBaHO 30 T [HIENBHOrO TOMAHBA (0 =
=0,87 1/M?) u3 wuctepisr N2 IIB ¥ B uMcTepHe oOpa3osanack cBoGOHAA NMOBEpX:
HOCTE XHAKOCTH (cp =7 M; b;=3,6 M). KoopnmiaTe: BT mpacxononauﬂoro TOITIMBA:
x=21 m; y=1,6 m; z —3 M. Xapakrepucmxu CyOHa B Hauyajle mepexofa k fade: L =
=55 M; dy=4,6 M; d=53 m; §$=510 M?; x;=- 15 M; p=1,025 T/™M?; M=
—23001 h =0,68 m; H =50 m.

Mo ¢opmyne (3 27) wWaxopmMm Bojou3MemleHne M, =2300 — 30= 2270 1. Ilo
dopmyne (3.7) paccunThiBagM CpPEfHIO0 OCafiKy [0 Hayana nepexona d =4,95 M. Mo
dopmyne (3.33) suiumcnsiem u3meHeMue cpepHed ocanxu §d =0,06 M. llo (bopmyne
(3.144) onpenenseM MIMEHEHHE TIOTIepeYHON METALCHTPHYECKOM BRICOTHI NIOCHE PacXo-
pfoBaHuA Tolnuea sk = - 304,95 - 0,06/2 - 3 — 0,68)/2270=— 0,02 m.

CornacHo gopmyne (3.135), MoMeHT HHepLUHH cBOGONHO NOBEPXHOCTH TOTUIHBA
paBeH iy =7.3,5%/12=25 m*. Ilo popMmyne (3.134) HaxonHM YCIIOBHOE yMEHBUICHHE
nonepedHoit MeTaueHTpHYecKolt Bhicothl 8h =~ 0,87 . 25/2270 =~ 0,01 m. Ycnosuas
TIONEpeYHas METALEHTPHYECKAsA BLICOTa K KOHLY lIepexofia papHa h yycy =0,68 ~ 0,02
- 0,01 =0,65 m. Ilo popmyne (3.152) paccuuThiBaeM yron kpeHa K KOHIly Tlepexona
tgd =30-1,6/(2270.0,65) =0,033; 6 =1,9°. CornacHo BeipaxeHuio (3.156), c yue-
TOM ycnoBua (3.114) mnimeHeHHMe nuq;qaepeu'ra pasHo 57 =30(21 +1,5) . 55/(2270 x
x 50) =0,32 m. ITo dopmyne (3.122) BLHCHAEM HIMEHEHHE OCaZOK HA NMepHEeHIHKY-
nspax o BoifedcTeuA mud@epentyollero Momenra: §dy =8dy =0,16 M. B ¢oot-
BETCTBHH ¢ 3aBHCHMocTaMH (3.157) n (3.158) ocapxw Ha NepreHAMKYIAPaX K Kﬁ)nuy
Tepexoa paBHEL

dy1 =4,95 ~ 0,06 — 0,16 =4,73 m; dy; =4,95 ~ 0,06 + 0,16 =5,05 m,

o dopmyne (3.8) onpenensem nudphepert cynta ¢, =4,73 — 5,05=— 0,32 m,

Npumep 3.21. Ilpu noaroroske BMPT k 3anoncx<0My PEMOKTY pacueTOM yCTa-
HoBHeHo: M =3100T; d =3,6 M; h =- 0,05 M; 8 =6°. YCTpaHHTL KpeH CyaHa, NPUHAB
annaukary T IHCTEpH m:omloro [IHa, TIPMrOOHLIX I8 TpueMa Gannacra, paBHoft
0,7 m.

Mo ¢opmyse (3.165) Haxomum MuHHMAIBHO TpeGyemoe konudecTBo Gamnacta
VIR yCTpaHeHHA OTPHIATENILHOM HaYansHO# oCTOMIHBOCTH

~m =3100.0,05/(3,6 ~0,7) =534 T.
CrienyeT 6aniacTMpoBarh UHCTEPHRE! JBORHOTO fHa, pacnonox(eﬂnﬁe B JHI 1 umen-
e ImpH 3anpeccoBKe o6ILYyI0 BMECTUMOCTL He MeHee 53,4 T. Ecnu nocie 6annacTHpoB-

KH KpeH He yCTpaHeH, JanbHefulee COpaMIICHHe CYIHA MOXHO POHIBOAHTH OGEIMHEIMH
METONIAMH,
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Tlpu onpejiesenun BAMAKMH HPHEMa WM CHATHR BOABLIOTG Ipy3a Ha
OCTORYHBOCTb M NOCA/IKY CYJIHA HOJIB308aThCA opMynamu (3.143)--(3.151)
Henp3st; dopmysa (3.152) npuMEHHMa TOJIBKO NP Mallbix YOIax Kpewa,
a npu bonewMx yrna ucnonsdywt JCO B cooTBETCTBUM ¢ peKOMENATMAMH
§ 22. HoBylo momepeyHyio MeTalleHTPHMECKYIO BBICOTY HAXOMAT 1o GoPMyJie
(3.72) uocne nepecuera M, zy M z,,; NpH GONBUIMX H3MeHeHHAX Mupde-
penta B dpopmynst (3.153) —(3.158) sBopar 8d, H, w X g, OlipefesieHHbIe
o JOKYMEHTAUH# Cy/IHa 1A HOBOTo BOJOH3MEWEHUA, HIM N10C)Ie NlepecyeTa
M v x; onpenenswoT dyy,dyy, -

fipumep 3.22. C 110MOIUEIO /IHAT'PAMMBI, M306paxenol Ha puc. 3.6,a, onpefenTs
nocafiky u ocroftuusocte PTM ,,ATjaHTuk’ nocie npuema 400 T rpysa ¢ xoopOuHa-
tamy UT: x =40,25 m (ot KI); y =0,5 m; z =4,8 m. XapakTepHcTUKH CyAHa JO Tpy-
3080H onepaupu: M =2900 T; xg =32 M (ot KI); zg =5,5 m.

Mo c¢opmynam (3.27) - (3.29) Haxogum sojionmsmenletime u  kooppunatel 11T
CyMHa 110Clice 1IpHeMa Tpy3a

M, =2900 + 400 =3300; xg = (2900.32+490 . 40,25)/3300 =33 m (or KID);
2y, = (2900 5.5 +400 - 4.8)/3300 =542 m.

C yuerom ycrnobust (3.18) nputnmacm xXC, T xg, =33 m. Mo auarpamme puc. 3.6,2
ana M, =3300 1 4 xc, =33 ™M Haxouum d | =4.8 M; dy] =55 ™m; Zm, =6,02 m.
Ho ¢opmyne (3.72) onpemesiseM NOIEPeYHY0 METALSHTPHYECKYIO BbICOTY h | =6,02 —
—5,42=0,6 M, a o popmyne (3.152) - yron xpeHa cynda: tg 8 =:400-0,5/(3300 x
x0,6) = 0,101; 8 =58°.

INopBopsi HTOF M3I0XKEHHOMY BBILIE, MOXHO [aTh 0OuiMe peKoMeHna-
IAH [UIA pacyela MOCAfiKK M OCTOHYHBOCTH CYAHA Tiociie IipHeMa (CHATHA)
rpy3a, XapakKTepUCTHKH KOTOPBIX JOJDKHBI ONpeNeNTAThCH  Clledy0lHM
obpa3zom:

1) yrom KpeHa OpH MAIBIX HAKJIOHEHHAX — No ¢opmyie (3.152),
B KoTopoil 8k npm npueme (WIM CHATHH) MANOTO FPY3d HAXOAAT Mo Gop-
myne (3.143) [wiu (3.144)], a 84 npu npueme (cHaTHM) GONBLIOTO rpy3a
He paccUMThIBAIOT, BhIUMCIAA b mo ¢opmyne (3.72) nocie mepecyera M,
Xg. 2y

2) yrost xpena npu GossliMX HaxkJioHeHHsax — o JICO, moctpoeHHO#M
IUIA HOBOW HAarpy3KH CyIHa;

3) ocagku HA mepneHAMKYIIApax HpH HeGoNbHIMX H3MeHeHMHX Hudde-
peHra — no popmynam (3.157), (3.158), B kotopbix 8d, u 8d, HaxopAr
no ¢popmynam (3.154) u (3.155), npuvem § H npu npueme (CHATMH) MANTBIX
rpy3oB Beruncngior no dopmyne (3.145), a 8H npu npueme (CHATHH)
CONBIMX IpY30B He PacCUMTHIBANWT, oupedenss H; ¢ noMoubio JOKYMEHTa-
LMK CyHa; .

4) ‘ocajik¥ Ha TEpPNEHMKYJIApPAX [pH GONBIIMX H3MeHeHUAX nudde-
peHTa — o JOKYMeHTauuu JUIA HOBOH Harpy3xu cyaHa jmbo nocie pacuera
H3MEHEHHA OCafoK Ha MepreHAMKYIIApax ¢ MoMoulbio rpadUuKoB, AHATPAMM
WIH TabJHL, COCTaBIIEHHBIX [UIA ONpPedeNIeHHOH MacChl IIPUHATOrO (CHATOrO)
rpysa.
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BO BCE€X CJIyvyasaX pacueToB nonepe!{Hon OCTONYMBOCTH CJICAYEeT YUMTLI-
BaTh BIIMAHHE NOABJIAKIIHNXCA (,BOGOJZIHI)I‘( HOBCpXHOCTCP( XKHUAKHX Ipy30B.

§ 29. HameHeHMe MOCaAOKY M OCTOHYMBOCTH CyIHA
‘B 0COOBIX YCIIOBHAX IKCIITYaTalMH

Ins aHayM3a BIIMAHMA Ha CymHO pabBoThl NMPOMBICIOBBIX MEXaHH3MOB
pas3noXUM B TONEPEYHOM NMNOCKOCTH COCTABJIAKINYK F HX CHIBI TATH Ha
BepTMKaIbHYI F, W ropusoHtanbHywo F. cwisl (puc. 3.18,2). Cuny Fy
MOXHO PaccMaTpHBaTh KaK Ipy3 BecoM F ', NpHHATHIH B TOUKY CXOAa Tpuca
C HPOMBICJIOBOrO MexaHu3Ma (67oka, Manbrorepa M T. 1), M3MeHEHHe
NONEPEYHON MeTaleHTPHYECKOH BBICOTHI ompenensats no dopmye (3.143),
a M3MeHeHHe CpefHel ocagku — ¢ nomounsw ¢opmyn (3.33)—(3.36). Tax
KaK TOYKA CXOfIa TPOca ¢ IIPOMBICIOBOTO MEXaHH3Ma BCeT/Ia BbIlle HEHTpalb-
HO#l IJIOCKOCTH, onpepenigieMod ypaBHeHueM (3.147), OCTOMYMBOCTH CyaHa
npu pabore ¢ opymHAMH JIoBa Bcerjla yxyauiaeTca U TeM Oonblile, yeM Gob-
Ule TAra NPOMBICIIOBBIX MEXaHW3MOB H MeHbitle yren o. Ilpu mpoeepke
OCTOMYMBOCTH MOXHO. NpuHATH @ =0, yTo maeT oumbky B 6e30MacHYI0 CTOPO-
Hy. Kpensiuui MoMeHT, co3naBaeMblii CHiIaMH F M Fp, MOKHO ONpefesisTh
o dopmyne (3.51), a yron kpeHa — 1o ¢opmyne (3.55) ¢ yuetoM popmy-
et (3.75). B ciyyae BO3HMKHOBeHHs GoJbLINX YyCUNIWA Npu paGore ¢ opy-
IMAMH JIOBA HYXHO NPUMEHATh METO[bI, pacyeToB INpH IIpHeMe GOJIbLIOTO
rpy3a. Ecium npu BeiGopke ceTeil, Tpajia MCHOJNB3YKWT IPYy30Bble CTPeIbi,
OJIOKH, TO yUMTBIBAIOT peKOMeHOauuun § 27.

Ifpn pacyetax CHATHA CyAHa € MeJd NPHHUMIIHAILHO BBIAENANT [1Ba
BapHaHTa: MOBEPXHOCTb CONPHMKOCHOBEHHS MHUIR C TPYHTOM GoJbuias
M TIpM TiepeMeLUEHHH, IPUEME WIN CHATHU TPY30B KPeH M AubQepeHT cymHy
CYLIECTBEHHO He H3MEHSIOTCS — CYJHO CHAMT Ha ,,[INUTe”; NOBEPXHOCTE
CONPHKOCHOBEHHMsS [HMIUA C TPYHTOM HeGojbuiasi M TpU IE€peMEIlieHHH,
npueMe WIH CHATHM Ipy3a KpeH U AuddepeHT CyaHa MOTYT CYLIECTBEHHO
U3MEHHTHCA — CYIOHO CHAMT Ha ,,KaMHe”’

H3MeHeHHe ITOCAKHU M OCTOMYMBOCTH Cy[OHAa Ha MejlH BBI3BAHO MEHCT-
BHEM PeaK MU R rpyHTa, KOTOpOE aHANIOTHYHO [IEHCTBHIO CHATOrL B LEHTPE
papienns rpynta (z =0) rpysa Becom, paBHeIM R . Ilpu 3toM cornacHo
ypaBHeHuo (3.147) ocroHuMBOCTH Cy[HA Bcerfa yxymnuiaercsi. CxeMa pacue-
TOB OCTOWYMBOCTH M CHSITHA CY[Ha C MeJU CJI0XHA, O3TOMY OTPaHMYMMCH
PaCCMOTPEHHEM YTPOLIEHHOH CXEMBI PACYeTOB, TOYHOCTh pPE3YJILTATOB BBI-
* YMCJIEHMH 10 KOTOPOM [OCTATOYHA [UIA NPAK THYECKHX LieNeH.

Cunras, uto Ha rnyGoKo# BOde CYOHO Pasrpy3wiiM M ero OCaKH TaKHe
Xe, KaK Ha Menmu (dy p, dy.p), MO AMArpaMMe OCAfIOK OTPeNesIAT BOJIO-
nsmemeﬂne M. n abcumccy UB xc .. HannB xcr = Xg r, HAXOMAT BeC ,,CHA-
Toro” rpysa R u aGeuuccy IT aroro ,,rpysa” XR, (aBcumccy ueHTpa nasne-
HUSA TPYHTA), npnme}mB dbopmyny (3.28):

R=A—-7yV,; : (3.166)
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xp, =8 (Mxg — M xg 1), -(3.167)

roe A u M — cooTBeTcTBEHHO BecoBoe, KH, M MaccoBoe, T, Boou3Melle-
HUA Cy[Ha 10 MOCaAKH Ha Mefib; ¥ V [ — cHia, IJ1aBy4eCTU Cy/Ha Ha Mejid, KH.

Ecnu nop peiicTBueM BHeIIHero KpeHSIIETO MOMEHTa CYAQHO HAKJIO-
HHMTCA Ha HeGonbio# yron 8 (puc. 3.18,0), 10, COCTABMB CYMMY MOMEHTOB
BCeX CHJ OTHOCHMTENIbHO TOUKH A (ypaBHeHMEe paBHOBECHs), MOJy4dM BbIpa-
KeHMe M1 BOCCTaHaBJIMBAIOUIETO MOMEHTA '

My=7V 2y 8ind —Azgsin = (yViznp — Azg)sind, (3.168)

IO€ Z,,p — aNUIMKATa HAYaJIbHOTO MHOMEpeYHOro MeTaleHTpa NpPH 0caaKax
dyr ¥ dy r, M (OTIpedeNsAT MO JOKYMEHTALUMH CY/IHA) .

CynHo Ha Melld MMeeT MOJIOXKHUTENbHY0 HaYajibHYH OCTOMYMBOCTD, €CITH
B BbIpaxkeHuH (3.168)

(YVizme—Azg) > 0. (3.169)

Batepnuuus, napaiensHas aBapUiHOW BaTEPIIMHMHU, [JIA KOTOpOH MpH
ApWIKBE WM OT/IMBe BbipaxkeHHe (3.169) paBHO Hymw, GydeT y CydHa ¢ Hy-
JIeBOH HaYa)IBHOH OCTONYMBOCTBIO. ITO YCIIOBHE MOXHO HCIHOJIB30BaTh IIpH
OlleHKE BO3MOXXHOTO M3MeHEHUs OCTOHWABOCTH CHJSINEro Ha Mejd CyOHa.

i cHATUA cydHa ¢ MejM HeoBxomumo oGecneunts R, =0 (BCIIbITHE)
GO MpeooneTs CUWIIY TpPeHMs KOpilyca o TPYHT, olpeeifieMylo o ¢op-
MyIle

FszfTRr: . (3170)

rae [, — xKoapdunueHT TpeHua (rabn. 3.3). Eciu pacnosmaraemoe TArosoe
ycutue Gosvitie Fyp, TO CyIHO MOXHO CTAHYTD C MeliM Ge3 priBKa. B mpoTus-
HOM CJTyuyde HeoBXO[NMMO NMPOBEPUTh BO3MOXHOCTh CHATUS C MEJIM PHIBKOM
WIH pasrpys3uTs cynHo. JUif CymHa Ha ,,JutMTe” BeC CHUMaeMOro rpysa Aoll-
seH ObITb PaBHbIM TOH YacTH peaklMM I'PYHTa, KOTOPYI0 HeoGXxomguMo ,,Mo-
racMTh” [V YMEHBIUEHHS CHIIbI TPEHHS M obecCrevyeHHA CTATUBAHHMA C MeEJIH.
Obuwmin [T cHMMaeMoro rpysa [OOJDKEH pacloliaratbCA 10 BO3MOXHOCTH
OMXe K HEHTpy fAaBlieHus rpyHra. i cyaHa Ha ,,kamue” T chumaeMoro
rpy3a JOJ/DKEH HaXONMTHCHA HAJ HEHTPOM AaBJIEHHMsA IpyHTa JIHBo MO Ty ero
CTOPOHY, CHATHE TIpy3a B KOTOpod co3faeT Aud¢epeHTYUIHi MOMEHT,
yBEJIMYMBAIOLIMI CWIIy MJIaByYeCTH CyjaHa Ha ,JkaMHe’. Pasrpyska B mpo-
THBONOJIOXKHOW OKOHEYHOCTH 32 CYeT H3MeHeHuA nud¢epeHTa MOXKET yMeHb-
LIMTb CWIY TJIaBy4YeCTH U NIPHBECTH K yBeJIMUEHHI0 peaKLU{H I pyHTa.

Ta6auya 3.3. KospdHumueHT TpeHus (MOKOM) CTABHOrO KOpNyca Cy/iHa O rPYHT

Bug rpyHTa [t Bupg rpynra fr
Inuua (un) 0,20-0,42 Tanbka 0,45-0,47
I'nuHa ¢ neckom 0,30-0.40 BynuikHUK 0,40-0,60
fMecok 0,40-0,46 KameiHas mmra 0,35-0,60
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NMpumep 3.23. BLIMOIHATE C IOMOWBIO PUC. 3.6,2 pacueT CHATHA C MelH (,, IVTHTBI"")_
PTM ,,ATnadtuk”, ecnd dyy=4,8 M; dy =55 M; TIpYHT — rajbka; H3GbITOYHAS
TAra rpebHoro BuHra paBHa 198 kH. XapaKTepucmxu CYyQHa OO NOCAOKM HA Menb:
M=3400T; xz =32,8M (o1 KIl); 25 =542 M.

[lo puc. §6 anpudy =48 M nd,=5,5M naxogpum My =3300T; xCOp =xgp =
—32 0 ™M (ot KIl); z,;=6,02 M. 1o popmyne (3.166) paccudThiBaeM peaKUHio TpyHTa

r=9,8(3400 — 3300) =980 xH.
llo dopmyne (3.167) onpepensem aGcuuccy ueHTpa JaBNEHMs TIPYHTA X Rp~

=9,8(3400 - 32,8 - 3300 . 32,0) /980 =59,2 m (ot KII).

Ilo Ta6n. 3.3 Haxomum f, =0,46. CornacHo ¢opmyne (3.170), cuna TpeHUA paBHa
F1p=0.46 - 980 =450,8 xH. TpeGyeTca yMeHBUIUTE CHIY TPEHUS Ha BenuduHy 8 Fyp =
. =450,8 - 198,0 =252,8 kH. CnenopaTensHo, HYXHO CHATL ¢ CyAHa [py3 Maccoit m=

=252,8/(0,46 . 9,8) =56 T.

. CuATtHe ¢ Mend oGecrneynBaeTcy paboroit rpe6HOro BHHTA Ha 3afiHHil Xop mocle
pasrpyskH cyaHa (m =56 1; x =59,2 m). Ilpr a10M UenecooGpa3Ho yBETHYHTE YCHITHE
CTATHBAHMA 32 CYET HMCHONL3OBAHUA AKOpeld M BaepHbIX TNelelok. HavaneHas ocToi-
YMBOCTh Cy[IHA HA MeJTM [O pa3rpy3kH NOJIOXHTCIIBHAS, TAK KaK B COOTBETCTBHH ¢ (hop-
myno#t (3.169) 9,8 .3300.6,02 - 9,8.3400.542=14093 xH.™m > 0.

Ilpn mocraHoBke B AOK CyaHy IIA obeclieYeHHs LEHTPOBKH NPUIAIOT
HeGonbimoit audgepeHT Ha xopmy. Ilocne Toro Kak nsiTka axTepiTeBHs
KOCHEeTCA KOPMOBOTO KHIIBGIOKE, CYJHO HauHeT NOBOPAYMBATHCH BOKPYT
TOUKM KacaHua. Peakuusa KOPMOBOTO KMIBGIOKA B MIHOBEHWE, KOTNA
CYyOHO BceM KODIIyCOM CsfleT Ha KWIbONOKM, OOCTHraeT MaKCHMalbHOIO
3HayeHusa. [lpm 3TomM B HaubomNblleH CTereHH YXYIIIaeTCA OCTOMYMBOCTD
CyOHa, a HpH AOCTHIKCHWM OTPMUATENbHOH OCTOMYMBOCTM CYZAHO NOIYYHT
KPEH M [1aXe MOXET COCKOYHTh ¢ Kwib6liokoB. OueBHAHO, YTO NPH BBIBOJE
CyIHa U3 NoKa HabllioflaeTCA aHaJIOTHYHAs CHTYAlHA B MOMEHT Hauaia oTpbiBa
HOCOBOM OKOHEYHOCTH OT KwibGnoxa. IIo3ToMy nipM OOKOBOM peMOHTe
ocoboe BHMMaHHe HeoGXOOMMO yNeNnsATh KOHTPOIIO 332 H3MEHEHHEM BeGOBOM
Harpy3KH cyIHa.

B ycnoBuax oGneneHeHMs OCTOHYMBOCTB Cy[HAa CYLIECTBEHHO YXY[I-
IaeTcsa 3a cyeT HECHMMETPHYHO MPHHATOTO ,,Ipy3a’ Bhlille HeHATparTbHOW
INTOCKOCTH, YMEHbIIEHHA HapBogHOro §opTa, yBenHueHHs TUTOIAIM Napyc-
HocTH. IlpuuiHaMy BO3HMKHOBEHHS OGJleleHeHUA ABIAIOTCS | 3a6pBI3ruBaHme
H 33TUBaHUE CY[H3, oCefaHue Ha KOPHYCHBIX KOHCTPYKHMAX CHera, Kalnenexk
HOXIA, TyMaH HIM MapeHHe MOpA IDH Pe3KOM TeMIEepPaTypHOM Iepenane.
UHTeHCHBHOCTD OBNeieHeHUsT 3aBHCHT OT -THOPOMETEOPOJIOTHYECKOH 0BcTa-
HOBKH, COCTOAHMA Harpy3KH CyfHa, TNOBe[eHHA Cy[Ha B IITOPMOBBIX YCJIO-
BHMAX, CKOPOCTH, Kypca Cy[lHa K BOJIHE M BETPY, Pa3MepOB U PACHONIOKGHHUA
Hanuany6Hpix KoHcTpykumil. HanGonee uHTeHCcHBHOE o6lleileHeHUe IIPOUCXO-
[T IIpH BeTPe M BOJIHEHHH MOA yTiIoM oT 15 m0 45° x Kkypcy cynHa. O6ite-
feHeHHe TeM CHIIbHEe W ollacHee, YeM MeHbine cyaHo. Cpemnsue noGbiBalomue
CyHa HaYWHAIOT MHTEHCHBHO '06Mep3arth yxe npH BeTpe 7 GajuloB M TeMile-
patype Bo3myxa muHyc 8+10°C. PexoMeHnauuu mo 6oprbe ¢ obneneHe-

HUEM ¥ ero NOCeNCTBUAMM paccMoTpeHbl B § 40. Ilpapmnamn TIpesy CMOTpEH
' pAn TpeGOBaHMii M [aHBI PEKOMEHIAUMH 10 OBeCleUeHHIo oclonqunocm
CYOOB B YCIOBUAX O6/efieHeHUA.
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Cymo, nevxyieecs N0 B3BOJHOBAHHOM MOBEPXHOCTH MODS, 1e pUOLIH-
YECKHM NOMNAJAeT Ha BEPILMHY WIIM NOJIOMIBY BOJIHbI, B Pe3yJIbTaTe Yero Helipe-
PbIBHO HM3MEHAKTCA ¢$OpMa CMOYCHHOH 4acTH KOPIYca U COOTBETCTBEHHO
3HayeHHe IUTeY CHJIBl MOAMAEpXaHHA [ p a ClleJOBaTE/IbBHO U OCTOHYMBOCTD.
ITpu paccmotpenun puc. 1.11 MoXHO chenaTe 3aKJloYeHHe, YTO Ha BepILIMHE
BOJIHBI MOMEHT MHEPUMH IUIOWIAAH BATepIMHUM [, yMeHblIaeTcs, a 0GbeM-
Hoe Bogou3MellleHHe V yBenuuuBaerca. ClleoBAaTelIbHO, B COOTBETCTBHH
¢ popmynamu (3.58), (3.71) u (3.72) ymeHbluaeTcA NONepedHast MeTa-
UeHTpHYecKas BpIcOTa. Ha nopouse BoiHBI OCTOHUMBOCTE HECKOJBKO YIyy-
maercsa. OcoBeHHO 3aMeTHO OCTOMYMBOCTb Cy[HAa YXY/AIIAETCA Ha BOJIHAX,
IHHa KoTopeix coctaBiseT 0,8—2,0 mnuHbl cynHa, yrto HauGoriee peanbHO
oA cyaoB MIMHOM MeHee 100 M, 1. e. mist GONBUIMHCTBA A0GBIBAIOUINX
CyOB NpPOMBICNIOBOro ¢iota. HanGonplllyio ONacHOCTb NpPe/ICTABIAET ABH-
KEHWE CYJIOB CO CKOPOCTAMH, ONMM3KMMH K CKOPOCTH paclpocTpaHeHMs
TONYTHOW BOJIHBI, TAK KAK B 3TOM Cjlyuae Cy[HO, NONABilce HA BepLIMHY.
BOJIHBI, GoOJIee IMTEIbHOE BpeMs GyOeT HAXOMUTHCHA B VCIIOBUAX MOHMKEHHO i
OCTOMYHBOCTM M BEPOATHOCTb TONAJAHHA €ro LOJ LeHCTBME NOpbIBA BeTpa

BO3pacTaet. Jis Npelynpex/ieHHs aBapHH HEOGXOIMMO H3IMEeHHTh KYpC M
CKOpOCTh CY[Ha.

§ 30. HenmoTomusemocts

MeTombl pacyeTa HeNOTOMNACMOCTH HenoTonaaeMocTslo  Ha3biBaloT
CMOCOBHOCTb Cy/IHA COXpaHsATh JJIaBYYECTb W OCTOWYMBOCTD IIpH 3aTONIIEHMH
3a[JaHHOTO YHCJ1a OTCEKOB.

Henoromnsiemocts o6ecneudBaeTcs NpeaynpeInTenbHbIMH O praHd3allMOH-
HO-TEXHMYECKUMH ¥ KOHCTPYKTHBHBIMH MEpPONpPUATHAMH, a TaKiKe TeXHHYe-
CKH 0BOCHOBaHHBIMH M PEILUTENBHBIMH [IeHCTBUAMH JIMYHOTO COCTaBa CyjHA.

IpenynpennTtesbHble OpraHU3aUMOHHO-TEXHHYECKHE MEPONPHATHA U pe-
KOMEHIaluH o 6opbbe 3a )XUBYUYeCTh Cy/IHa pacCMOTPEHHI B TJI. 5.

KoHCTpyKTHBHOZ ofecleueHHe HENOTOMIAEMOCTH  (HefICHHE Cy/Ha
Ha oTcexH) perynameHtHpyercsa [lpaswnamu. B 3aBucumoctH oT xapakTepa
3aTOIUICHHA pa3/IMyaloT 3aTOINIEHHbIE OTCEKHM TpeX KaTeropuit. OTcek nepnoi
KaTeropUH 3aTOILIEH MOJIHOCTBIO, BTOPOH — YaCTHYHO, OQHAKO He coobuiaeTca
¢ 3a00pTHON BOOOH, TpeThel — TAKIXKE YACTHUHO, HO coobaeTcst ¢ 3a60pTHOM
Bofoi. Pacuer mocagku ¥ OCTOHYMBOCTHM aBapHifHOIO CygHa MOXeT ObITh
BBIMOJTHEH METOOOM IIpHeMa rIpy3a WM METOJOM I[OCTOSHHOTO BOJIOH3-
MeweHua. Ilpy Hcnmonb3oBaHMM MeTona IpHeMa TIpys3a BIMBUIYNCHA BOOY
PaccCMaTpHBAIOT KAK MPUHSATHIA Ipy3 W AJA 3aTOIVIEHHH 1O NepBON H BTOPOH
KaTeropusiM pacueTbl NPOU3BOAAT COINIacHO pekomeHpaanusam § 28. JIna
3aTOIUIEHHUS MO TPeThel KaTeropHH pacueT 3HAYUTENILHO CIIOXKHER U B MEPBOM
NpUBIHIKEHHM MoOXeT ObITh BBINOJIHEH KaK JJiA OTCeKa BTOPOH KaTeropuu
(c yueToM BIIMAHUSA cBOGOMHOM NOBEPXHOCTH BITHBLIEHCA BOIBI) .

llpn npuMeHeHUM McTOO@ NOCTORHHO:G 8oOou3Mewjenus oGveM 3a-
TOIUICHHOTO OTCEKa M BIIMBINASACA B HEro BOIA CUHTANOICA HE MpHHajyie-
XaluMMHU CyIaHy, a Macca u annnukarta HT cynaua npu 5T0M octalTes npex-
HUMH. B pesynpraTe npoMcXomMT TaKoe M3MEHEHHMEe OCAnmKH, HpPH KOTC-
poM 06beM JOMOJIHMTENSHC BCUIEAUIEH B BOAY YacTM KOpIyca CcynHa



" oKa3piBaeTCcd PaBHbIM 06BEMY HCKIIIOUEHHOTO OTCeKa, T. €. H3MeHAeTcA

dopma o6beMa NOJBOAHON HACTH Cy[HAa, 3 BECOBOEe U OGBHEMHOE BOAOM3ME-
IIEHHS OCTANOTCA NMOCTOAHHBIMU. B COOTBETCTBUHM C 3THM MeTO[OM aBapHiiHas

' momepeyHass MeTaueHTpuUeckas BbICOTAa NMpPH 3aTOWIEHHH 110 TpeTbedl KaTe-

ropuM ModxeT ObIThb ompemerieHa no GopMyse, NpHBedeHHOH Ge3 BuIBOMA:
h,,,,;h tv(d+8d/2=z-i./v)/V, (3.171)

rae h, d ¥ V — cOOTBETCTBEHHO TNONepeyHasd MeTALEHTPUYECKAsi BBICOTA, M,
CPemHAA ocafka, M, H 0GbeMHOe BOJOH3MeLleHHe, M> , Cy/IHa 10 3aTOIUICHHA
OTCeKa; ¥, Z M i, — COOTBETCTBEHHO 06beM, M, anmnkara [T, M, 1 MOMeHT
MHeplMH CBOBGOMHOM MOBEPXHOCTH BIIMBILEHCA B OTcex Bombl, M*; 8d —
H3MeHeHHe CpefHed ocaKH B pe3yJbTaTe 3aTOIUIEHHMA oTceka, M. U3 dopmy-
npl (3.171) cnemyert, 4TO H3MeHeHHe TIONe PEYHO M METAlEHTPUIECKO# BBICOTEI
paBHO

Sh=v(d+8d/2—z—i./v)|V. , (3.172)

Ipu wcnonb3oBaHUM MeTOOZ npuema 2py3d Ha OCHOBAaHMH (GOpMYI
(3.143) u (3.134) Moo 3anUcath

"=y (d+8d[2-z-h—iy/v)[(V+V); (3.173)
hlg=h tv(d+8d[2—z—h—i/v)/(V+v). : (3.174)

W3 cpaBHenus ¢opmyn (3.171) u (3.174) cnenyet: pe3ynbTaThl pacyeTa
HauaIbHOW TOMEPeYHOH MEeTaHEHTPHYECKOA BBICOTHI HO PAa3IHYHBIM MeTO-
IaM — pa3Hble. 3T0 OGCTOATEIBCTBO BBI3BAHO TEM, YTO PacueThbl BHINMOIIHEHD]
nna pasHeix Bomousmemennd (V. u V+v), nonoxenni UT (z, u z, +
+8z,) u dopm nopsonHoro obvema cynna. OnHaKo, TaK KaK OCTOAYHBOCTD
33BHCHT He TOJIbKO OT BeJIHYMHBI MeTalleHTPHYECKOH BBICOThHl, HO H OT BeJTk
UHHBl BOJOM3MEILEHUs, He3aBHCHMO OT METCHA pacyeTa 3HAYeHUA KO3p(u-
LHEATOB OCTOHUHBOCTM Mh B oBoux cnyyasx OyayT OJHHAKOBBIMH, T. €.
BCerfia COXpaHAETCH paBEHCTBO

Mhyy =M +m)h,,, (3.175)
rae g,y M h Ly — 8BAPHIHBIE METALEHTPHYECKUE BBICOTBI, M, BBIMHCIEHHbIE
COOTBETCTBEHHO MeETOOOM MOCTOAHHOIO BOJOM3MeILEHHA N0 Qopmylie
(3.171) u MeTomoM nprema rpysa no popMmyie (3.174).

@opmyssr (3.171) u (3.174) npuMeHHMBI TOJIBKO HpH 3aTOILIEHHH
HeGONIBIINX OTCEKOB, CONPOBOXNAWOIEMCA MaIbIMH YIIaMH HaKJIOHEHMs,
H SABJIANTCSA d)opmynaMH nepBoro npuGikeHus. Pacuersr Npu 3aToIUIeHHH
GoNBIIMX OTCEKOB, OCOGEHHO OTCEKOB TpeTbeH KaTeropHH, TPOMO3JKK
U BBIOJHAIOTCA TOJILKO ¢ IOMoIbio 3BM.

MeTon TOCTOAHHOro BOJOM3MeWEHHA, DPa3pabOTaHHBIA aKaJIeMHKOM
A. H. KpbutoBeiM B Hauyajle TEKYINEro CTOJIETHA, 3HAUMTENBHO ynpomael
MaTeMaTHYeCKHe BHIKIIAKH.

HopmMupoBaHHe HeNOTOWIZEMOCTH. MHHHMaJ'IbeIPI 3amac TiaByYecTH
aBapUAHOIO CyJHa 3aflaeTCcA INpeMeIbHON JIMHHEH HOTPY>XKeHHS — JIMHUER

\
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NepeceyeHuss HapyXHOl TIOBepXHOCTHM HacTwia najyObl HagBopgHoro Gopra
C Hapy>HOH MOBEPXHOCTHI0 GOPTOBOH OGUMBKM y GopTa, 2 Ha cynaX, HMel-
WX 3aKPYTIEHHBIA LMPCTpeK c paguycoM He Gonee 0,04 B, ata nuHusA
OIIpefensAeTCA MepeceYeHNeM TPONOIIKEHHON BepxHER NMOBEPXHOCTH HacTHIIA
nany6s1 HagBoHOTO GOpPTa ¢ HapYXXHON JIOBEPXHOCThIO GOPTOBOH OGLUIHBKH
y Gopra.

Cyaso ynoeiletBopsier Tpe6GoBaHHAM IlpaBuii K nocagke B IOBpeXIeH-
HOM COCTOSIHMH, €CTIH. aBapWiHasg BAaTePIMHUA NPOXOAMT He BbIIE Npefelib-
HOHl' JIHHMM IIOTPY>KeHHsi; BePTUKAIbHOe PAcCTOsSHHE OT aBAPMITHOA BaTep-
JMHEKM po Omukaiero orBepcTHA B MNepeGopkax, nanyGax win Goprax,
Yyepe3 KoOTOpOe BO3MOXHO [ajbHedlliee pacrnpocTpaHeHHe BOIBl 1O CY[HY;
He npeBbimaer 0,3 M; yrom KpeHa NpH HeCHMMETPHYHOM 3aTOIUTEHHH [0
CIIpsiMileHHsi He TipeBblmaet 15 ° ms maccaxupexux u 20° 11 Henaccaxup-
CKHX CY[OB, a mocjle CHpsMieHus —7° Ul Macca)MpCKMX CyHOB IIpH
3aTOIUTEHHH OJHOTO OTCeKa M 12 ° [y1si NacCaXUpCKHX CYAOB IIPH 3aTOIIEHHM
aByX ¥ 6onlee CMEXHBIX OTCEKOB K [71f HemaccaXupckux cynos. Jlius Hemacca-
XUPCKHX Cy[OB MHOIYCKaeTCA BXOj, B BOAY NajlyOrl HaaBojHoOro 6opra
H JiaXe OTKPBITOM Nany6sl.

Cynso ynosnerBopsieT TpeGoBaduaM llpaBwin K OCTOMYMBOCTH B IO-
BPEXIEHHOM COCTOSHMH, €CIIM: TNOIMepeyHass MeTaueHTph4ecKas BBICOTA,
onpenelieHHas MeTOAOM IIOCTOSHHOIO BOJOM3MEILEHUA, He MeHee 0,05 M;
MAKCHMa/IbHOE IUIeY0 JMATpaMMbl CTATHYECKOH OCTOMWMBOCTH [ = 0,1 M,
2 NPOTAXEHHOCTD YaCTH AMATPAMMSBI C TOTIOXMTENBHBIMH ILTeYaMi (c yueToM
yIna 3anuBaHuA) He MeHee 30° Npu cHMMeTpHuHOM M He MeHee 20° mnpH

* HeCCHMMeTPHYHOM 33TOIUTEHHH.

Kpome toro, Ilpasuna ycraﬂasnunamr TpeGOBAHHSA K YCTPOHUCTBY MBO-
HOTO '[{Ha, OTBEPCTHAM B BOHOHENpPOHHIAEMbIX MepeGOPKAX H MX 3aKpbl-
THAM, GOPTOBBIM OTBEPCTHAM HHXe NaryGbl NepeGOPOK, YCTPOHCIBY Tpy-
6onpoBogoB M T. 1. (cM. 1. 1 1 2).

OCHOBHBIM KpHTEpHEM YPOBHS obecriedeHHA HENMOTOIUIAEMOCTH IIpHHATA
BEPOATHOCTh COXpaHeHMs Cy[Ha NpH MONYYeHHH OIHOH NpoOOMHBbI, Ha3-
BaHHAsg UHOEKCOM OedeHus Ha orcexu. IlpaBwiia COmepXaT ABa OCHOBHBIX
TpeGoBaHusi: (aKTHYECKHH HMHIEKC OeJIeHHsA NojxeH GObiTb HE MeHee Tpe-
OyeMoro; [OJDKHbBI ObiTs oGeclleyeHs! YIOBIIETBOPUTENIbHAA aBapHiHas
M0CaJKa U OCTOWYMBOCTb IIpH 33TOILICHUM 33[IaHHOTO 9YMCIIA CMEXHBIX OTCe-
KOB. QaKTHYECKHMN HUHOECKC JIeJIeHUsA 3aBUCHT OT BEPOSATHOCTH NMOBPEXIEHHA
orcexa (IpyNnbl OTCEKOB) M COXpaHEHHA CY[Ha NpH 3aTOIUIEHMH I3TOTO
oTceka (TpyIiIbl OTCeKOB). BepoATHOCTE 3aTOIUIEHYN 3aBHCHT OT NOJIOXKEHHA
OTCeKa 110 OJIMHe CY[IHAa M ero IPOTHXKEHHOCTH, a TaKXe OT paclipe/ielleHUA
MOBPEX/EHNH, YCTAHOBIEHHBIX HA OCHOBAHMM ABZPHMHHON CTaTHCTHKH. Tpe-
GyeMblil MHIOEKC [elleHUs 3aBUCHT OT Ha3HaueHHMsA M [JIMHBI CyQHAa, YYHTbI-
BaeTCA M CTelleHb OMNACHOCTH 3aTOIUIEHHS CYLHa [ OKDYKaoUied Cpepnst.
Tak, gna TaHKepoB TpeGyeMblil HHIEKC IeNEHUs Ha OTCeKH Goliblie, YeM
VIS CyXOTPY3HBIX cyaoB. Ilis cynoB IpPOMBICTIOBOIO (ioTa OH HOJIXKEH
6b11b He Menee 0,5. Hanpumep, s Tpaynepa piuHoi 100 M ITpr YHCITEHHOCTH
yieHoB Jkunaxa 100 uen. TpeGyeMsil MHOEKC [elleHHA, PACCUYMTAHHBIA

258



no [lIpaBunam, paseH 0,67. UHci10 OTCEKOB, 3aNHChIBAEMBIX B 3HAK [lgJIeHHSA
Ha OTCEKH, ONpeleNifAeTcs B peaynbrare IpOBEPKHU BBUIOJIHEHHA TpeGOBaHUA
K aBapUIAHON OCTONYMBOCTH.

Tlpapunia pacnpoCTpaHsIOTCA Ha IMPOMBICIOBBIE Cyda pjiMHoR 100 M
u Bonee, NaccaxXUpCKue cyna, Tpy3oBhIe CyAa wimHo#t 90 M u Gostee, paGo-
Taoume B 0COBO TAXEIBIX YCIIOBHAX, pa3iiMuHBIE CyOa CHelHaIbBHOroO Ha3-
HaueHus (nemoxonsl, Gykcupsl U T. M.). C yuetoM ocoBeHHOCTed paGoThI
CYyIOB MPOMBICIIOROTO (uioTa (GoJbllioe yoaleHue OT mopTa-yGexuuia,
CHCTeMaTHYeCKOe H3MeHeHHe Harpy3kd B IIMPOKHX IIpefienax, CKoIUIeHHe
CYIOB B pailoHe MPOMBICNIA M T. I1.) N0 TpeGOBaHHW CYHOBJafeNbla OOHO-
OTCEYHBIl CTaHAapT HeNoTOIUISIEeMOCTH obeClleuuBaeTCs NpH JJIHHe CY[IHA
meHee 100 m. Tak, TCM tuma ,,Oprnerox™ (L =55,0 M), CTP tuna ,,Ars-
nuHHcr” (L =46,2 M), Bce Gonpiive 00BIBaIOLIME CYda HENOTOIUIAEMbI
TIpH 3aTOIJIEHHH ofiHoro nMwboro oTceka. CPTM, cefiHepbl HENMOCTOMIAE MBI TTPH
3aTOIUIeHHHM moboro oTcexa, kpome MO (ecnu B paiione MO HapymieHa
nasnyGa nepeGOpoK) .

HokyMeHTaUs MO HeNOTOIIIAEMOCTH M OUEHKA aBAPHIHOIO COCTOSHHHA
cymna. Cyna, umeloumnie B cumBone kiacca Peructpa CCCP 3kak peneHus
Ha OTCEeKH, MOJXKHBI GbITh CHaGxeHbl Hudopmayueli 06 agapuiinoii nocadke
u ocroiivugocru. Ilo TpeGoBanui0 cymomnapenbia Takod MHudopmauuen
MOTYT cHabaTbc cyfa, He MMeloLMe 3HaKa [eJieHuA Ha oTceKu. Mudopma-
LMA COCTABJIieTCA Ha OCHOBAaHMH HaHHbIX WHbopMauuy 06 OCTOHUHBOCTH.
KOHCTpyKTOp BBIGHpaeT HECKOIIbKO BAPHAHTOB HAarpy3KH, MO €r0 MHEHHI
Haubollee OMNAacHBIX, ¥ TPOCYMTBLIBAET MX C YYeTOM 3aTOIUIEHHA OTCEKOE,
NIOBpeX/ieHHe KOTOPhIX €My NMpeACTaBIsAeTcA AOCTATOYHO BepOSITHBIM H Hau-
Gonee omacHeM. Pe3ynbTaThl pacyeToB KaXIOTO pAaCCYMTAHHOTO BapHAHTA
APHBOJATCA B OTHEdbHOM pasnene HHdopMmanuu o6 aBapuilHOW mnocapxe
H OCTOHYMBOCTM Ha COOTBETCTBYWIUeH CTpaHuue, Cofepiauledl ¢BedeHUA
O COCTOSIHMM Harpy3KH CyJHa [0 aBapuH; paioHe ¥ BO3MOXHBIX MOCIENCT-
BHAX 3aTOIUIEHHSI; OOUMX M KOHKPETHBIX PEKOMEHOAUMAX MO NpedoTBpa-
IIEHHMI0 BO3MOXHOIO PacnpoCTpaHeHHs1 BOMBL 10 CY[IHY; CpefICTBaX oCylle-
HMA ¥ KX pasMelieHHH. TaMm sxe MpUBOOATCA TaGiIMUBI pacueTHBIX XapaKTe-
PHMCTHK CYy[Ha [0 W Hoclie 3aToluleHHA orTcexa H JICO noBpexaeHHOro CyoHa.

Cnenyanbibiii paspen VHbopMaluy cofepxuT obine CBeleHHs O CYIHE;
CXEMBI PacnoJioKeHHsA BOJOHETPOHHULAEMBIX OTCEKOB, OTBepCTHMl B Kopmyce
CyIHa ¥ IPHUBONOB MX 3aKpBITHs; OOlLiMe peKOMeHOALMH Mo NOJJe PIKAHUIO
OCTOHYHBOCTH -HEMOBPEXIEHHOIO CYy/IHA, HOCTATOYHON I TOTO, YTOGH OHO
MOTJIO BBIJIEPXKATH CaMOe OIlaCHOE pacueTHOE 3aTOILICHHE, H IPYTHE CBECHHS.

Hcxopnyro mHdopmMamiio o XapakTepuCTHKaX CY[OHAa 1O aBAPHH [IAET
BBIBLIHBaEMasA B WITYpMaHCKON pyOke HMu@opmayuornas docka Haepy3ku
U OCTOUYUBOCTU, U3TOTOBJIEHHAA W3 MIIOTHOH GYMarw M MOKpHITas Hpo3pau-
HBIM MatepHasioM. Jlocky 3aMoNHAIT eXe[JHEBHO Mo CBemeHMAM [py3oBoit
KHHTH. Pasmep mocku pmomxeH Gbitp He MeHee 1000 x 800 mm. B 1eBoii
BepXHeH YacTH JIOCKH HaHeceHBl cxeMa IPONOJIBHOTO pa3pe3a CYNHAa H IUIaH
A0 BTOpPOMY JHY C H306pakeHHMeM TpIOMOB, TBHHOCKOB, UMCTEPH, TAHKOB
H [pPYrHX BOJOHEMpPOHHLUAEMBIX €MKOCTeH C YKAa3dHHEM HX HyMepalHd,
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NpaKTHICCKHUX HIMAHTOYTOB, BOAOHENPOHHIaeMbIX oTcekoB. Ha mnaHe xax-
HOO¥ €MKOCTH [IeNTaloT ABa THE3[a JJIA KpeIUIeHHR LUBETHbIX QHUILEK, YKa3bl-
BaIOLIMX BUI M HAJIHYHE >XUAKOCTH B eMKoCTH. Ha ocHosHoM vacth Iocku
TIOMELIAOT TaOAMLbI HHGOPMALHKM O BATHYMM TBEPAbIX M KMAKHX Fpy30B
(no dopme Tabn. 3.2) u cBOOHYK® TaGNHUY Harpy3KkH, MOCAAKH M OCTOM-
IUBOCTH. ' ,

Ilpy nonydeHun npoGouHbl HeOGXOOUMO: YCTaHOBMTb PaiioH 3aTofl-
JIeHHA; COTNacHo cBefieHMAM HMHbopMauMOHHON MOCKM HAarpy3KH M OCTOH-
uMBOCTH BBIGpaTh B MHdopMauuk o6 apapuitHOM Mocamke W OCTOHYHBOCTH
BapuaHT, Hambonee ONM3KHA K peIbHOM CHIYaUMM; MNpOaHAIM3HPOBATH
HH}pOPMALMOHHbIE CBeREHHA W MNPHUHATH pEIlleHHe O Mepax MO GopnGe 3a
KUBYYECTb CyfHa. '

OpnuH U3 ocHOBHBIX HeziocratkoB Mudopmaimu o6 aBapuiiHO# nocap-
Ke ¥ OCTOAYMBOCTH COCTOMT B TOM, YTO B HeH IPHBOJMTCA OTPaHHYeHHOe
UHCJIO B3PHAHTOB HATPY3KH B YCJIOBMAX 3aTOILICHHs OTCEKOB M NpH Molny-
yeHuH poGouHsl MHdopmauus He paet cnenemm O IeHCTBHTEIIHOM COCTOA-
HMM TIOCaiKM M ocToiduMBocTH. KpOoMe Toro, B Hell OTCYTCTBYIOT CBeleHHsA
O MOCJIEACTBHAX PACHPOCTPaHEHUA BOOBI M3 3aTOIUIEHHBIX OTCEKOB B CMeX-
Hple. MHbopMauMs He comepXMT CHPABOYHBIX NAHHBIX, HEOGXOMMMBIX A
BBINOJIHEHHMA CAMOCTOATEIBHBIX PACYCTOB, @ CaMK pacyeTbl HACTOJIIBKO IpPoO-
MO3/IKH, YTO BBINOJIHAKTCA B OCHOBHOM ¢ oMok IBM.

OrMeueHHbIe HeoCTaTKH MOTpeGOBaNi pa3paBoTKi HOBOH HOKYMEHTa-
MM 1A TpoMbIciioBoro ¢utoTa, Gosiee NPUrOOHOM 1A ONepaTHBHOIO HCHOJIb-
30BaHUA B Mope. Takasd eOuMHas A HeMOBPEXIEHHOTC M NOBPEXIEHHOrO
CyOoB AOKYMeHTalusa Orrla pa3paBoraHa Ha Kadelipe TeOpHH KopaGns
KTHPIIX u monyumna Haspauue Hugopmayus o nocadxe u ocroiyugocru
cyoka @PPIT (cM. § 26). OHa mo3BONAeT Ge3 BbHINOJNHEHHA TPYAOEMKHX
pacyeToB MOJIYUHTb GoAbUION 0GbeM CBEMCHKHA O NEeHCTBHTEIIBHOM COCTOAHHH
HeNOBPEXAEHHOTO H TOBPEXHIEHHOTO CYMHa, O MOCHEeCTBHUAX BO3MOXHOH
GWIBTPaLIH BOABI B OTCEKH, CMEXKHbIE ¢ 3aTOIUIEHHBIM, IPHHATD TeXHUYECKH
TpaMOTHOE pellicHHe O 1LeJIeCOOOpa3sHOCTH M MOCHEeNOBAaTeNIbHOCTH OpraHu-
3aumy, GopbObl 33 KUBYUECTb, TOUHO YCTAHOBMTb, KOTTIA MOXET NMOABHTHCA
HeoBXOJIMMOCTb fNIpeKpalieHHA GOpbObl 33 *HMBYYECTb M OCTABJICHUA Cy/IHA.
HudopMauna Moxer GbiTb BbIaHa HAa CYIHO MO 3aABKe CYNOBJAielpua.

Konrpoavksie sonpocs

1. Tlo guarpamme ocamok BMPT (cMm. pHc. 3.3,8) onpepenure nojioXeHue BaTep- .
JIMHHH OTHOCHTENIEHO MapoK YIJlyGneHHs mnp# ocam(ax Ha NepHeHAMKYApax: dy =
=5,00 M; d =6,35 m.

O'meT aarep:mnux KacaeTcH u.nq)pu 50 Ha HocoBoOi Mapke H NepeKPHIBaeT WHPPY
XX Ha xopmoBoO# Mapke.

2. BuiBenouTe cpopMme: (3.12)-; (343); ©B.44); (3.1'12); (3.139); (3.144);
(3.151); . (3.164); (3.174)."

3. Ipu Buixoe Ha npomsicen CPTM MojeT DONONHHTENBHO NpHHATL 80 T rpy3a,
HMest 266 M cBOGOgHOH eMKOcTH TPIOMOB. Ha OCHOBaHMM NOTpY3OMHBIX XapaKTe-
PHCTHK Taphl, IpUBeleHHBIX B § 21, oNpeneNiuTe, KakyIo Tapy Ueliecoo6pa3HO NOTpY 3UTh
Ha CPTM pnsa nepepain NoGBIBAIOIUMM CYAaM, HTOGLI NOJIHOCTEIS HCMOJIL30BATh €ro
rpy30N0bEMHOCTE H IPY30BMECTHMOCTH?



Orsert: Todipotapy.

4. C nomousio puc. 3.6, omnpefienute ofBheMitoe BOJOMIMELLICHHE H KOOPAMHATBL
1B cynuna npu ocagKxax d, =4,26 Mud =5,7 m.

Orper: M =3200T; x =32 Mm; 20 =282 M, -

5. Onpenenure XapakTepHCTHKH IEMEHTOB TeopeTHyeckoro 4Yeprexa PTM ,,At-
nanTHk " npu ocajke 4 M (cM. puc. 3.6,6).

Orper: V =2180 M>; M =22351; xc=34,3 M; xr=32,2 m; z2¢=2,1 m; §=
=770 M?*; a=0,75; §=0,93; 6 =0,57.

6. IIpu KakHX ycnoBHAX npuMennama dopmyna (3.49)?

7. B Kakux cnyvYasx cnpsiMileHHe HAKPeHEHHOro Cy[Ha NpHBeleT K IepeBajiMpa-
HUIO Ha MPOTHBONONOKHEIH Gopr Ha yron: GoneumM#i NepBOHAYAIEHOrO; MEHLILHH
rMepBOHAYaIBHOro?

. 8. Cnomousio puc, 3.13,8 u 3.15,a caenafite BLIBOJ O uenecooﬁpaauoc'm 6arIacTi-
poBku TCM Ha xowensKoBom npomsiciie ipd 10 % priGal B TpioMe H 90 T AH3ENEHOIO
TOILINBA B OCHOBHEIX LIMCTepHaX,

9. Kaxylo maccy TomimBa HyxHO Nepexayars M3 immcrephsl JIB (y, =— 2,3 m;
z, =0,8 M) B mucrepuy B (y, =2,5 mM; z, =0,8 M), uro6bl BBIBECTH M3 BOMBI Tpe-
uMHy oGumBKH Gopra TCM? XapakTtepucruku cymHa: M =2300 1T; h =0,6 m; B =
=13,8 'M; BBIcOTa HajipoAHoro Gopra 1.4 m. Tpeuuma PACTIONOKeHa B palioHe MHIeNb-
umauroy'ra Ha | M HHXe BaTepIIMHHH,

OrBer: 41,7 1.

10. Onpepennre 3HaveHHe TpeGyemoro mudwpepeHTYIOWIETO MOMEHTa ANA BLIBOAA
13 Boanl HeGonuiuoR Goprosolt npoGounnl BMPT (x=40 m; z =3,65 m). XapakTepH-
. CTHKH cyaHa: L =85 M; M =4300 1; xp=—5 m; H =87 M; dyy=4,3 M; d; =56 m.
Ornert: 48,9 MH - M,

11. Onpepenure yron xpeda PTM ,, ATnaHtuk’ mocie nepeMemeHml 15 T prabur

c manybm (y, =~ 2 m; z, =10 M) B pribuex (y, =4 M; z, =7 M). XapaKTepHCTHKH
CyIHa 0O rpy30BoR onepaitiu: M =3150't; h =0,66 M.
Ortger: 2,5°.

12, BMPT nnapaer ¢ XapakTepucTukamu: M =3300 1; d =522 m; h =0,18 m;
h p =0,20 M. OnpepennTe MHHUMANLHYIO MAacCy GainacTa, KOTOPYI HYXHO NPHHATH
s obecnievesns TpeGoBaHu# HOpm ocToftumsocTd. Annnukara T npuroppix psis
6aru1acTHpOBKH LMCTepH z =0,6 M.

Orper: 14,9 1, ’

13. Onpepenure yron kpesa BMPT nocne npuema B wpctepiy B 100 T Tonnupa
(¥y=23 M; z=8,6 M; p, =087 1/M?), ecnn npu 3ToM 0Gpazopanact, caoGomuas
NOBEPXHOCTh XHAKOCTH (¢ =8 M; b =5 M). XapaKTepHCTHKM CyaHa OO r‘pyaonon
onepaunn: M 45001‘ d =49 m; S 975 m?*; h =0,6 m; p=1,025 T/M3,

OTBeT: s, 9° ’

14, XapaKTepquKH BMPT y npuuana cnenylonme L=75mM; B=13,8'm; d=
=3,8 M; M =2350 T; h =0,02 m; ‘¢ =7 T/cM. 3aGopTHax BOAa NpecHas (p =1 T/M’)
Ins obecrieycHns TpeGoBanuit Hopm gcroMuuBocTH (A > 0,05 M) pelUWwIM HPHHATEH
6ammact B uucrephnl N2 1 JIB u [IB. BepHO nH Takoe pellfeHHe, eCH [IPH Macce  BOJBI
B umcrepHe 25 T (z =1,5 M) pa3MepH ee cnoﬁou,uon NOBEPXHOCTH €q =7 M; by =
=6 M. C mpaporo 6opra Ha 0,1 ™M Bbille aa'repnm{m: HMeeTCH BOAOHPOHHUAEMOE OT-
BepcTHe. Kakoe Hy)HO IIPHHATE peltleHne?

15. Ocapxu nmo mapkam yrayGneruss BMPT na menx (,wiuta’) cienysoume:
dymr =405 M; dy \r=4,93 M. TpyHT — ranbka ¢ meckom (f;=0,44). Xapakre-
PUCTHKH CynHa no apapuu: M =2880 T; x; =- 0,21 m. HabuTouHas TAra rpebHoro
BuHTa 193,2 kH. Monb3aysacsk puc. 3.3,8, onpenennte maccy u abcumccy LT cHumaemoro
Tpy3a i o6ecredenns CAMOCTORTENIBHOIO CHATHA CY[AHA C MeJiH.

OtBer: m=45,51; x=5,04 m. :

16. Toyemy mocne 3anenxn Gonbitiol NpoGOMHEI ocyeHue anapuﬂuoro oTCeKa
MOXET OKa3aTECH HeJTOIy CTHMbIM?



I'nasa 4

OCHOBbI TMHAMUKHU CYJHA

§ 31. ConpoTHBieHHe ABHKEHHIO CYTHA

CnocofbHocTe cypna nepemMelaTscR ¢ 3aJaHHON CKOPOCTBIO, 1Ipeoforie-
Bas CONPOTHMRIIEHHE OKPYX@AWIUEH cpeppi (BOObl U BO3AYXa), HA3LIBAWT
X0OKOCTbI0. YdeHHe O XOAKOCTH NPHHATO JEMUTh HA [IBe YACTH: YHEHMeE O Co-
NMPOTHBJIEHHH JBHKEHMIO CYy[IHA M ydeHMe O CynoBhiX guxutenax. Ilpu pac-
CMOTPEHHH [BHXEHMA CyjHa OTHOCHTENBHO OKPYXAWILEH Cpefp! CHCTeMa
KOOPAHMHAT, CBAJARHAA C Cy[HOM, NopBwkHa. [lpumeHss npuHuxn oGpanie-
HUS [BMOKEHHA M HENOIBMXKHYW CHCTEMY KOOPOHHAaT, T. €. paccMarpHBas
HETOIBHIKHOE CYHO, 06T¢KaeMOE MOTOKOM BOMBI ¥ BO3AYX2, MOXHO Cylile-
CTBEHHO YIIPOCTHTb MATEMATHYECKYI0 MHTEpHpeTauMio uINUeCKUX ABICHMUH,
He MeHAA WX CYymHOCTb. OCHOBHOW THIIOTe30H HPH H3YYEHHH CONPOTHBIIEHHS
BOABI JBHXCHHIO CY/IHA ABNAETCA NPEiNo/IoXeHHe O HEIABUCHMOCTH COCTaB-
AAILKX CONPOTHBNEHHA, T. €. CUHTAIOT, 9T PH3MUECKHE NPOLECCHI, BHI3bIBA-
0MKe MX BO3HMKHOBEHMe, He3aBHUCHMBL. B HeHCTBHTENBHOCTH MMEET MecTO
HEKOTOPOE BIaMMOJICACTBUE MEXJIy COCTABIAIMME COMPOTHBJICHMA.

Cocrapnsoute conpoTuieHust ABWxeHMI0 cyana. CyjHo mps cBoem
NBHXXEHHH BBIBOIHMT MAcChl BOJbL U3 COCTOSIHHA NMOKOA M BOCHPHHHMAET MX
PeaKuKIo B BHfe CHAPOIAMHAMHYECKHX CHI, KOTOpBIE MOTYT ObITL CBefieHbI

K OJIHOH paBHOJICHCTBYIOIIECH
a) cune F, nexawen B M, M
moMeHTy M., neidcTByloue-
My B TOH Xc¢ fMOCKOCTH
(puc. 4.1, a). T'opusoHTans-
Has cocTapnawm@n Ry,y CH-.
nst F ABRisAeTCA CHIlOM CoMpo-
THBJICHAA BOibi. Y CYHoB
npoMbiciioeoro ¢uioTa (0THO-
CUTENBHO THXOXONHBIX) BEp-
TMKAbHAA  COCTAaBIIAIOIAHA
R, #u MOMeHT M, Majbi,
I03TOMY MOXXHO CYHTaTh, YTO
MONOXEHHE Cy/iHa Ha Xopy
oCTaeTcfl MPaKTHYECKH Ta:
KHM e, KaK B IOKOe.

Puc. 4.1. K Bonpocy o conpoTHRIICHHH BHKEHHIO BeimentuM Ha NorpyxeH-
cynHa: HOH TMOBEPXHOCTH ,,rojloro”

a, 6 ~ CHIIb, UCHACTBY IOILHE HA CMOUYCHHY IO (6e3 y4yeTa BbBICTYNAIOUIMX
HIOBEPXHOCTE ABUXYLUICTOCH Cy IHA qac'reﬁ) Kopnyca CyJHa
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B HOCOBOHM M KOPMOBOI ¥aCTsix jfieMeHTapHble Miowakn dQ (puc. 4.1, 6).
Ilpn HaGeraHuM IIOTOKa BOXBI CO CKOPOCTBIO ¥V Ha IUIOLUAJIKH JIEHCTBYIOT
cuiia TpeHust dFF w cwna papiieHus dQ), HampaBJIEHHBIE COOTBETCTBEHHO IO
KacatelsHOH M HopManu K IuomaakaMm. O6e cHiibl MOJXKHO pasioOXHTh Ha
npogonshble dF;, dQ,  nonepeunsie dF,, dQ, coctabsomue. lonepednnie
COCTABIISAIOLIHE HPUIIOXKEHHBIX K KOPILYCY CHII ITO Bcell CMOYEHHOM 1I0BepXHO-
CTH B32UMHO YpaBHOBemmBawTca. CyMMy MpOAONBHBIX ‘COCTABJIAOMIMX CHII
TpeHua dF .. 1o BceHl CMOYEHHOI MOBEPXHOCTH, BbI3BAHHBIX BA3KOCTBIO XHJI-
KOCTH M HAlpaBlIeHHBbIX BCETAa NMPOTHUB JIBMXXCHHA Cy[Ha, HA3pIBAOT CuAol
CONPOTUBAEHUA TPEHUA, d IPOJOIIbHBIX COCTABNIAMILMX CH/I OaBfieHus dQ, no
BCEH CMOYCHHON 1IOBEPXHOCTH — conpoTugieruem popmor (WU 8UXpesbIM
conporugaenuem). 1lpu npmxennn cynoHa ckopocrh 06GTeKaloNero foToKa
BJIOJIb CY1HAa HePaBHOMEPHA, YTO IIPHBO/INT K [IOBBILIEHHUIO THIPOIMHA MHYE CKO-
ro JIaBJIeHHA B OKOHEYHOCTAX U MOHUXEHHUIO B paitoHe Mupens. Tam, rae pane-
HHME B IIOTOKe Bbillle aTMocdepHoro, obpasyercsa Dyrop, a rie HuXe — BIaH-
Ha. BriBefieHHbIe W3 MOJIOXEHUS PAaBHOBECHA YACTHILbI XUAKOCTH IIOJI AEHCT-
BHEM CWI TAXECTU M CHII HHEPLMH CTPEMATCS BEPHYThCA B CBOE IIepBOHAYAJIb-
HOe MNonoXeHue. 10 NPHBOANT K BO3HHKHOBEHHIO K0JebaTelbHOTO JIBHKE-
HUS BOJIbI, B pe3yJIkTaTe KOTOPOTO Ha CIIOKOHHOM ITOBEPXHOCTH BOJBI 0Opas3y-
10Tcs KopabenbHble BOJIHBL. B cBA3M C Niepepacnpefe/ieHHEeM faBileHHs BJIO/Ib
Cy[Ha MNOABIAETCH COCTARJIAIOWIAA CONPOTHBIECHUs, HalpamleHHas IpPOTUB
ABHXXEHHA W HAa3bIBAEMAaA GOAHOEIM conpoTusaerueM. PaboTa, 3aTpayeHHas
Ha ero NMpeojioyieHue, NePeXOauT B IHePrUI0 BOBHHKAIOLIUX BOITH.

ConpoTnBreHde BOJbI BO3pacTaeT M3-32 HAMUUA BBICTYNAIOUIAX YacTel
(pynei, CKyNIOBBIX KWIei, HACA/IOK, K POHIUTEHHOB rpeBHbIX BAJIOB M T. IL.).
Kpome 10ro, cyaHo IpeofolieBaeT CONMpOTHBIICHHE Bo3AyXa. JlomoiHurens-
HO€ COINPOTHBIIEHME BO3HMKACT NpH IUIABAHHM B JIe[JOBOA 0GCTaHOBKe, H3-32
obpacTaHust Kopmnyca, fedeKTOB OOUMBKY (CTPOMTEIBHBIX M IKCIUTYaTalH:
OHHBIX) , HEPOBHOCTEH NMOKPACKH, paBOThl ¢ OPYOMAMH JIOBA, CKa3bIBAIOICH
COCTOSiHHE HAarpy3KH, BO3/IeHICTBHe MeTeoponoruveckux caxropoB. HonHoe
CONPOTHBIICHHE [IBHIKCHUIO ONpeAensioT CyMMAPOBAHMEM COCTABHBIX YacTeH
COIPOTHBIIEHHA C YYETOM Yy CIIOBHA IKCITyaTANMUM CyJHA.

ByxcuporowHoe conporuBnenne. Cuiy, ¢ KoTopo# cpema (BOma u BO3-
AYX) IPenATCIBYeT PABHOMEPHOMY NPAMOJIMHEAHOMY JBMXKEHHIO CyHHA Ha
YCTAHOBHBUIEMCSI CBODOJHOM X0y B THXYK [IOroy, Ha3biBalT GYKCHpO-
BOUYHBIM CONPOTHBJIEHHEM R :

Rg= R, + R¢ t Ry + Ry y+ Rygs- (4.1)

3peck Ry, Ry, Ry, Ry.g, Rggs — COOTBETCTBEHHO CONMPOTHBIEHHS TpEeHUS,
¢dhopMbI, BOJIHOBOE, BBICTYNAOILMX YacTei H Bo3myxa, kH.
Conporuenenue TpeHus MOXHO ONPEIENHTD 110 (hopMyJle

Ry = pv? QL. /2, : (4.2)

[Ae p — WIOTHOCTh BoAbl (U1 Mopckoi Bomsl p =1,025 1/M%); v — cko-
pOCTh CyjHa, M/c; §) — IUIOWAh CMOYEHHOW MOBEPXHOCTH cydHa Ge3 yuera
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BBICTYHAIOMMX uacTeir, M>; &, — Be3paMepHsi KO3(GHIMEHT CONPOTHBITE-
HHA TPEHHA.
Cmoueunyio nosepxnocrb HO6bBaOIMX CY[OB HaxomAT no tbopmyne
\
Q= Ld(1,45+1,128B/d), ' (4.3)

00paBartiBaio X ¥ TIPHEMHO-TPAHCHOPTHLIX CYZIOB — NO opmynie

Q= Ld[2+137( -0,274)B/d], (4.4)
TPaynepoB - 1o GopMyNTaM .

Q=255VL; 4.5)

Q= 1,02Ld(1,36+1,135B/d). (4.6)

3nece L, B, d - cOOTBeTCTBEHHO [UTHHA, HIMPHHA M OCAfIKa CY[QHa NpH [eH-

CTBYIONfeil BaTEepNuHUK, M, & — KOODPHUKEHT MONHOTHI BOACHIMEUICHUA

npu ocagke d; V -- 06beMHOe BOOM3MeilieHHe TIpU ocaaxe d, M.
Ko3¢pHuseHT conpoTHBNeHHS TPeHHA paBeH

Er= frn *Ex +Eun | 4.7

Tie £y — KO3 @UIHEHT CONPOTUBNCHHS TPEHHUS TEXHUYECKH [TIaOd Ia-
CTMHbI; £, — HabaBKa Ha KPHBH3HYy OGBOJOB KOpnyca Cymua: npu L/B =
=510 &, = (0,08 +0,02) £, ,4; Ew - HapbBapxa Ha IIEPOXOBATOCTH KOPIIY-
ca cysHa, NpUHMMaeMan AR MPOMBICAOBBIX cynos pasroi 0,5 - 1073, 3na-
veHus £, , NPUBOAATCK B CHEUMANIBHOA JIMTEPATYpe B 3aBMCHMOCTH OT Ge3-
pasmepsoro wucna PeitHonsaca Re, xapaxtepnzylomero peXHM ob6TeK anHsA
CynHa M onpenennemoro no gpopmyne

Re =vLfv,, - (48)

B KOTOPOH v, — k03¢ DMUMEHT KHHEMATHYECKOH BAZKOCTH ¥MIKOCTH, M2 /c.
Conporuénenue lopmsl MOXHO OUpPeNENUTH TIo (GopMyTie

Ry = pr2Qiy /2. (4.9)

3pmecs £y — GeapasmepHbiii  Koapdumment conporussienda ¢opmot. Ilo-
CKONbKY CONpOTHBNeHHe GOopmbl 0BYCNIOBIMBaETCH CHIAMM BH3KOCTH
HHITKOCTH, '4‘4, NONIeH 3aBHceTh OT wHcna Peinonspca. Opuaxo sa@utiome-
HHA MOK3&TH, YTO JUIA CY[OB HPOMBICTIOBOrO (ioTa £p NPAKTHYECKH He
3aBUCHT OT uucna PeifHONBACA M £r0o MOMXHO PacCUKTBIBATE NO NpHGTHKEH-
Hoii popmyte J. J. Manmens: :

Ep= 0.0%0gVVwy /(L) |9, (4.10)
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TOe (W ~— WIOMmasb MIOTPYXeHHOH 4YacTH MHeNb-IUNanroyTa, m2; L, —
IUIMHA KOPMOBOIO 330CTpeHHA (MeXAy KOPMOBBIM KOHLOM UMAMHOpHYE-
CKOil BCTaBKHM M axTepLiTeBHeM), M. boilee TOUHO compoTuBieHHe HOPMBbI
MOXeT ObITh ONpEJEeNeHO UCIBITAHHEM MOJENIM B ONBITOBOM GacceliHe. Y cy-
OOB ¢ XOpOIUOOGTeKaeMbIMH OOBOIAMH CONPOTHUBIIEHHE (POPMBI COCTABIA-
er 15—20 % nonHoro compoTHUBIEHHA, a IpH INI0X000TeKaeMpIX 06BOAX
MOXeT AOXOmHTH 1o 70 %.
Boanosoe conporugaenue MoxHO HaiiTi o opmyne

Ry, = pv2QE, /2. 4.11)

3meck £, — Ge3pasMepHbId K03 GHULHMEHT BOITHOBOTO CONPOTHBIICHMA, OL
pefensAeMplit B 3aBUCHMOCTH oT uucia ®pyna Fr; no rpaguky, nocrpoen-
HOMY Ha OCHOBaHMH Pe3yJIbTATOB MCIIBITAHUA MOJIEJIM JAHHOTO CyOHa.

Yucno ®pyna (OTHOCHTENbHAA CKOPOCTh) XapaKTepHU3YeT peXHMbI HBH-
KeHHs cynHa. Ilpu W3yuyeHHWHM BOMHOBOTO CONpPOTHBAEHHA Yallle BCEro HC-
nons3ywT yncno Opyna, paBHoe

Fr, = v/ \eL; (4.12)

pexuM OBICTPOXOHOCTH HAaBOJHOTO Cyf[Ha OlUeHMBaKT Mo uucny Ppyna,
onHchIBaeMoMy GopMYymnoH

Fry=v/vg*VV, ‘ (4.13)

a4 KapTUHY BOJIHOOOpa3oBaHMA ¢ YYeTOM INIYOMHBI ¢apBaTepa — IO YUCITY
®pyna, NpencTaBneHHOMY B BHAE

Fqu_): V/ VgH ’ (44,

rae Hy — rny6uHa papBatepa, M.

Ilpn pBUXeHMM CYHHA BHOBb OGpasylonidecsi KOpMOBbie MONEpeyHbic
BOJIHBI HAKNAAbIBAalOTCS Ha ellue He YcCIMeBlIMe 3aTYXHYyTh HoOcOBbie. Eciu
CKOpOCTb CyJHa M €ro [UiMHa TaKOBBbI, YTO BEPIIMHA HOCOBOH BOJIHBI HaKJIa-
ObIBa€TCA Ha BEpIIMHY KOpPMOBOM, BbICOTa BOJIH Pe3yjbTHPYIOILEH BOJIHO-
BOH CKCTeMbl 3HaUYHTENIPHO YBEJIMYMBAETCS M BOJIHOBOE CONPOTHBIIEHME CYy.-
Ha CyuwecTBEHHO Bo3pactaeT. EciiM BeplMHa HOCOBOH BONHbBI COBNAagaeT
¢ NMOAOLIBOM KOPMOBOH, TO BOJIHBI CIJIaXXMBAIOTCHA, BHICOTA BOJIH pe3yRbTH-
pyIolLleH BOJIHOBOH CHUCTEMBI YMEHDBIUAeTCd M BOJIHOBOe CONpPOTHUBJIEHHE
yMeHbiIaeTcAd. CileqoBaTeNpHO, KaXKOOH [UIMHE Cy[Ha COOTBETCTBYIOT OMpe-
OeNeHHbIE 30HbI GNaroNpUATHRIX ¥ HEOMArONPHATHBIX CKOPOCTEH.

ConpoTUBlIeHHe KOPOTKHX BBICTYNAIONIMX YacTed B OCHOBHOM COCTOUT
U3 CONMpoTHBIEHHA (GOPMBI, a IIMHHbIX (KHIEeH, pyNnel u T. 1.) — [ipu Iipa-.
BHIIBHOM KOHCTPYKTMBHOM pPaclOJIOXEHUH OTHOCHTEJIBHO KOPpIyca Cy[Ha —
M3 CONMpOTUBIIeHUA TpeRus. Conporuseaenue evicTynaowux ydcereil 0GbMHO
ONpENENAIT UCNBITAHUAMH MOJENleH CYIOB WIM BhICTyNamwIuMx yacren. Insa
HpHOITHXXeHHOM OLiEHKH MOXeT GbITh peKOMeHI0BaHa opmyna
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Rg.q= pv?Qk,.q/2. ' (4.15)

3pech £y.q — Ge3pa3MepHblii K03 ULHEHT CONPOTUBNIEHUS BICTYNAIOMIAX
yacreii. PekoMeHIyeTCA NPHHUMATH er0 PaBHBIM: 1A OQHOBHHTOBBIX CY/IOB
(0,05 +0,15) - 10™® B 3aBUCHMOCTH OT ITMHBI CY[IHA, IS OBYXBHHTOBBIX
cynos (0,45+0,60) - 1073 B 3a3BMCHMMOCTH OT KOJIMYECTBA pyJiell U Ko3d-
¢HuLMeHTa NOTHOTH! BOOOH3MEILIEHU L.

Conporugnenue 8030yxa B THXYI NOTOy MOJXHO OIpeHdenuTs No ¢op-
MmyIe

Ryos = Paos?’ An.xc Enos /2, (4.16)

TAE Ppos =1,226 - 1073 1/M> — mnoTHOCTL BO3AYXa; A, . — NPOEKUMA Ha
IVIOCKOCTb MHJEJIb-IUNAHIOYTa HAgBOOHOM YacTW KOpIyca, HAACTpoOeK
¥ BCeX Nany6HBIX coopyKeHuH, M?; E,., — Ge3pa3MepHbIi Ko3dduUmMeHT
COTNPOTHBJIEHUA BO3[yXa, ONpeneligeMbId IKcnepuMeHTabHO. s cynos
NPOMBICTIOBOTO 10Ta NPUHUMAIT &5, =0,7 + 1,2,

§ 32. BrusHve ycToBHH SKCIUTyaTauMy Ha CONPOTHBIIEHHE
OBHXEHHIO CyIIHA. PacdeTsl XO0OKOCTH

H3MeHeHHe CONpOTHBJIEHHS [BHXEHHI0 CyOHa NPpH IKCIUIYaTalHH.
C HayaloM JKcCIUTyaTalMd CyOHA OarbHedlllee yBeJMYEHHE LIEPOXOBATOCTH
Kopnyca ofycClOBIHBaeICA HapylUIeHHeM cJlog KpacKH, KOppo3ued Merajl-
na u obpactaHneM. CKOpOCTb CyoOB Hauboliee MHTEHCUBHO CHUXKAETCS
BCJIEACTBHE KOPPO3UH Ha NPOTAXEHHH TNEPBBIX YeThIpeX JIeT 3KCIUIYaTalMH.

O6pacraHue HabnmogaeTcs B OCHOBHOM BO BpeMsi CTOSHOK CYJHa B IOp-
Tax, BOIM3U nobepeXxps WM Ha Xomy NpH ckopoctu 1o 3 y3. OGpacTanue
B TPONHKaX NPOMCXOOMT Gollee MHTEHCHBHO, YeM B CPe[JHMX WIH BBICOKHX
mMporax. YeM Gosblue ITTyOMHA W MeHblle OCBellleHHOCTDb, TeM GOJbllE HH-
TEHCHBHOCTh OGpPACTaHMS, OCOGEHHO B KOpMe, Ie TONIIMHA CIOA MOXET
nocturatk 10 cM. Ilo HmaHHBIM HaGnOOeHMH YBelMYEHHE COMPOTHBIIEHMSA
TPeHHA B 3aBHCHMOCTH OT YHC/Ia CYTOK HAXOXJIeHHs B BOJe TNpH TeMIlepary-
pe 10—15 °C pgocturaer B yMepeHHbIX WMpotax 0,25, B TPONHMYECKHMX MOPAX
0,5 % B cyTku. Han6asky Ha 11epoXoBaTOCTh, YUMThIBalOUIylo $akTop 06pa-
CTAHUA U BO3pACT CyaHa (T. e. MOCIEACTBAA KOPPO3UM KOPIYCa) MOXHO OIl--
penenuTs no gopmyse

Eobp = € (e + 0,1, +2m;) (B * £u), (4.17)

roe ¢ — Koa¢gUUMEHT, 3aBHCALIMA OT BHJA NPHMEHAeMON NIPOTHBOOOpacTa-
I0lle KPAacKH M paioOHa IUIaBAaHHMsA; M, U M, — COOTBETCTBEHHO KOJIMYECTBO
CYTOK TIOCNle [OKOBaHHs, NpOBefleHHOe CYHHOM Ha CTOSIHKe W HAa XOmy;
m, — BO3pacT CyaHa, rogsl. B Bricokux umportax ¢ =0,0002+0,0020 B 3a-
BHCHMOCTH OT COPTAa KPA4CKH, 2 B CPe[JHUX LIMPOTAaX, CyOGTPONUKaX U TpOIH-
KaX €T0 YBeJIMYABAIOT COOTBETCTBEHHO B B4, TPH U YEThIpe pasa.
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9¢dexTuBHas u Ge3omacHas SKCIUTyaTalus CY7IOB [POMBICIOBOTO Io-
Ta BO3MOXHA MpH HAUTWYMHM NOCTATOYHOH JIeHONPOXOAUMOCTH, TNOM, KOTOPOH
[NOHUMAKT CIHOCOOHOCTb Cy[AHa B ONpeneNieHHbIX NeJOBLIX YCHOBUAX pasBu-
Barb HAaWOONBUIYI HOCTHXHMMYI0 CKOPOCTh IIPH IIOJJHOM HMCIOJIb30BaHMU
MOIIHOCTH 3JHEpPreTHYeCKOH YCTaHOBKH Ge3 NMoBpexqieHHA Koplyca. Jlemo-
BOe CONpPOTHRIIEHHe 3aBUCHT OT CKOPOCTH ABWXKEHHS, Pa3MEpEHHH U GOpPMBL
KOpIyca Cy/iHa, a TAKXKe OT XapaKTepUCTHK MODPCKOTO JIbJia: TONIUKHBI, IPo-
TSKEHHOCTH, CIUIOYEHHOCTH, CXaTus, Bospacra. JList pacdera nemoBoro co-
OPOTHBIIEHNA B CHEUMANBHOW NUTEpaType NPUBOAATCA TPOMO3IKHE 3MINUDPH-
yeckue ¢opMynbl. [1pHGIUKEHHO [OMOIHUTENBHOE CONPOTUBIIEHHE CYynHA
B BHTOM JIbJly MOXHO O peiesIuThb 10 opMyiie

R, =10"*a (500Fr; — 18) A. (4.18)

3pmech @ — KO03(pPUUMEHT, YUMTHIBAOLIMA B OCHOBHOM JIelOBYI OGCTaHOB-
Ky. IIpu Tonumue nvpa 0,6—0,8 M, 6anbHOCTH NbAa 8 GaloB (OTHOLIEHHe
[UIOWAAYX BOQHON MOBEPXHOCTH, 3aHATOH NbIMHAMM, K IUIOIAAM BCEro Ha-
6I1101aeMOT0  yYacTKa MoOps) M ILMpHHe MPOBGUTOTO BO Nbay KaHana Gornee
12 B 3Havenue g =0,1. B Taxensx npoax a gocruraer 10 u Gomnee.

Jina cypmos mpoMmeiciioBoro (pyioTa XapakTepHO MHOToo6pa3He 3KcIllya-
TAalMOHHBIX OCafOK. YMeHbIlleHHe Cpe[Hell OCagKH B OCHOBHOM CKa3bIBacT-
CA Ha YMEHBLIEHHH CMOUYEHHOHN NMOBEPXHOCTH IIpH MOBHILEHHH 320CTPEHHO-
cTd OGBOMOB, YTO NPHUBOAMT K YMEHDBIIEHHIO CONPOTHBIIEHMS TpEHHA U poC-
Ty ckopoctd cynHa. C usMeHeHuveM nuddepeHTa CONpOTHBICHHE TpEeHHS
MpaKTHYeCKH He MeHseTcA. BolHOBoe cONMpOTHBIIEHHE 3a cueT Gonblued 3a-
OCTPEHHOCTH HOCOBOHl OKOHEYHOCTH HECKONIBKO YMeHbLuaeTcs 1pu Oudde-
peHTe Ha KOpPMY H Bo3pacTaeT npu muddepeHTe Ha Hoc. ConporuBieHHe
(popMbl H3-32 HOBBIILIEHAA MOJHOTBI O6BOAOB IIpH OHpdepeHTe HA KOPMY
yBenuuuBaercsa. B obiiem, mjisi OONBIIMHCTBA CYZNOB HabiiopaeTcsi HeKOTO-
pO€ yMeHbLIEHHE COMPOTUBIIEHHUA [pM [U1aBaHMW ¢ HeGONbIIMM IuddepeH-
TOM Ha KopMy. Pesynbrartsl ucnsiraHui 6e30ynpGoBod Mopenu Tpayiepa
Noka3wid, 4ro. gudgepeHTOBKa Kopllyca Ha KopMy (IIpu cpemHedl ocanke
-no KBJI) u3MeHseT MojiHOe CONpPOTHMBIeHHe NBWXeHHI0 Ha 2—3 % (coor-
BETCTBEHHO HM3MEHEHHI0 CMOYeHHOH MOBEpXHOCTH). 3HauMTeNbHbIA mHe-
PEHT Ha KOpMy IpM CpelHed ocaake, cocraBisioweit 80 % or ocamku 1o
KBJI, yBenuumBaeT cMOYEHHYI0 MOBEPXHOCTH Ha 5—6 %. Y Mopenu Tpayre-
' pa ¢ HOCOBBIM OyNbGOM B 30He CKOpOCTeil MOJIHOro Xoma GIaronpuaTHBIR
apdpekT HocoBoro 6ynpba TepseTca ¢ pocToM OuddepeHTa Ha KOpMY.
Ha pexume TpaneHnsa Hannuwe Gyns6a NMPUBOOMT K YBEJHYEHHIO COIPO-
THBJIEHHMS 1O CpaBHeHHIO ¢ §e30ybGOBBIM BapHaHTOM. JTOT OTpHUATEIbHBIN
3¢ deKT ycunuBaeTcs IpH OHpgepeHTe cyIHa Ha KOpMy. 3HaueHHe HAWBhI-
rogHedtiero middepeHTa oNpenensoT ONBITHBIM IIyTeM B Npolecce 3KCII-
JlyaTalMi KaXpaoro cygaHa. .

ByKcHpOBOYHOE CONpPOTHBIIEHHE Tpana MOXHO IpPeJICTaBUTh B BHJE
‘CYMMBI CONPOTHBIIEHWH TpaJIoBOH CeTH, TPANIOBBIX HNOCOK M BaepoB. Beien:--
CTBHe OTCYTCTBHMS CHCTEMaTHYECKHX 3KCIle PUMEHTAJIBbHLIX JaHHBIX COIIPOTHB-
JieHHe Tpasia Ollpele/IsAf0T B IIpolecce IKCIUIyaTalluk CyqHa.
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Ha MenkoBompe M B KaHallax M3MeHHIOTCS BCe COCTAaBIISIOIIME COMNpPO-
THBTICHHA, O[HAKO HanGollee CYLECTBEHHO BOJTHOBOE CONPOTHBIIEHHE.

PacueThl CONPOTHBNIEHHS Ha MeJKOBOMbE M B KaHANaX COXHHI H 3aMe-
HAIOTCS 9KCHIEPUMEHTOM B ONBITOBOM GacceiiHe.

Mopckoe BoJiHEHHE H BBI3BABIIHMI €0 BETEp CYIeCTBEHHO CHHKAIOT CKO-
pocTs cynHa. OmgHoil U3 BaxHeHIMX XapaKTePHCTHK BOJIHEHUA SIBIIAETCHA Be-
POSITHOCTb NMOSIBIIEHHS BOJIH BBICOTOH, NMpEBHIIHANILENR HEKOTOpOe 3a/iaHHOe
3HayeHHe, Ha3pIBaeMoOe 0GecneyeHHOCThIo0. B OTeyecTBeHHOM MpakTHKe 33 Xa-
PaKTEPHYI0 PHHUMAKT BHICOTY BOJIHBL 3 %-HoOi oBecnieveHHOCTH h 3o Ec-
M, HanpuMep, K3 ¢, =6 M, TO 3TO O3HayaeT, 410 U3 100 nocnemoBaTeNbHBIX
BOJIH B CpeIHEM TOlIbKo 3 BONHBI GyJlyT HMeTh BBICOTY 6 M M Gonee. 3a py-
GexxoM B OCHOBHOM OMEPUPYIOT ¢ BBICOTOH ,,3HAYMTeNbHBIX'’ BONH (,,3Hayu-
TENIbHOH™ BBICOTOH BONH) H 13, KOTOpPasi MpPeHCTaBlIsAeT COGOH CPEHION Bhl:
COTy OfIHOH TpeTH HauGolee KpyNHbIX HabnmiomaeMbrx BosH. OGecneueHHOCTD
TAKMX BOJH COCTaBnseT okono 14 % (ra6n. 4.1). Ha BonHeHuu conpoTusie-
HHe [IBMIKEHMIO Cy[Ha BO3pacTaeT BCNIECTBHE KAUKH, M HeNOCPeACTBEHHOTO
BO3[EHCTBUA BONH Ha KOPNYC, NpPeNsTCTBYIOMH HX pacnpoCTpaHeHHIO.
Iinst NpuGNHOKEHHOH OlleHKH FIOTIOTHUTENEHOTO CONpOTHBJIEHUS. Ha BOJIHE-
HHMH HCNONB3YIOT HOpMyTy

Ry = AB(08-2r,/L)?*/d, (4.19)

roe 2r, —BBICOTA BOIHBI No wkale [mpporpaduyeckoro ymnpaslieHus,
M. Ilpu pacuerax npuHuMawT 2r,, =0,75 M, Y4TO COOTBETCIBYET BOJIHEHHIO

. Tabnuya 4.1. OcHoBHbIe pacyeTHbie TapaMeTpsl

HaumeHoBaHue 3HavYeHnA
napameTpoB
Betep
XapaKTepHCTHKA IO 0 1 2 3 4 5
wkane Bogopra, 6annst
CkopocTs BeTpa, Mfc 0-0,5 | 0,6-1,7(1,8-3,3 | 3,4-5,2 | 5,3-7,4]7,5-9.8
CnoBecHas XxapaKTe- Hltams Tuxutt | Jlerxknit | Cna6eiit | YMepen- | Crexutt
PHCTHKa ] . HbI#
BonHeHue
CTeneHb BOJIHEHHA, 0 | 2 | 3
Gannsl i
BricoTa BonH (o6ecre- 0,00-0,10 0,10-0,25 0,25-0,75 0,75-1,25
UeHHOCTh 3 %), M ’
BricoTa 3HAUHTENIBHEIX - - - 0,95
BONH (06ecrieueHHOCTD
14 %), m
CnoBecHas xapaKTe- -~ CnaGoe YMmepeHHoe | -3HauuTelBHOE
PHCTHKA .
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cunoi B Tpu Gamya. MMeHHO B 3THX YCHOBHAX NPOBOAAT CA3TOYHBIE HCIIBI-
TaHMA cynHa. UeM MeHbIle CYHO, TeM NpH MeHbUIEM BOJHEHHHM AOMONHM-
TeIIkHOe - CONPOTHRJIeHHe mpHoGperaer omyTHmoe 3HaveHwe. HauGonbiree
BIMAHHE BOIHEHUA HAGNIOMAETCA TP  OTHOLEHUM JUIMHLI BONHBL X IiHHe
cynHa, paBHoM npamepro 0,80 + 1,20. '

B CCCP Berep MpHHATO XapaKTepu30BaTh ero CKOPOCTHIO B M/C WIH 1O
mixane Bodopra B Gamnax. [lpoexuua a3pogMHAMHYECKOR CHITBI, BOIHHKAIO-
uted npH o6TeKaHHH MOTOKOM BO3JiyXa HAIBOIHOM YacTH Cy[JH4, HA HalpaB-
JieHHE JBUXEHHUA COCTABIIAET CONPOTHBIICHHE OT BO3IEHCTBHSA BeTpa:

R _

BeT

ProaAu.x (2"2 + 2v25e1- +V €OS¢per ) 402 /2, ' (4.20)
. THE Vger — CKOPOCTb BETPA, M/C; per — YTONl MeXMY HalNpaBlieHHEM BETpa
H HanpaBJICHHEM [BHXeHHA CypHa, Tpal; &£,.3 — Ko3dduimenT conpornsie-
HUA BO3[yXa, JaBHCAIUMH OT HampaBlieHMs Berpa. IIpy BcTpeyHOM BeTpe
£503 =0,7 +1,2; 1IpH @per =30+40° %5,, yBenmmuupaerca B 1,2—1,4 pasa
(HapcTpofiku M py6KM Mano 3>KpaHMpYWT APYr [pyra); OpH ger ~90°
£503 =0; IpH ONYTHOM BeTpe (Wpey >>90°) CONpPOTHBIIEHHE YMEHBILIAETCA
(%s0s < 0), oHako cBA3AHHOE ¢ HUM BETPOBOE BOJIHEHME B KOHEYHOM cCYe-
T¢ TIPUBOJMT K BO3IPACTAHHIO MOJHOIO CONPOTHBJICHHMA. YCTaHOBJIEHO, YTO
B CPaBHHIENbHO THXYI0 MOrOAy BO3AYIIHOE CONpPOTHBIEHHE COCTAaBIIAET
1,5-3,0 % nonHoro, HpH BCTPEYHOM BeTpe CWIOH 4—5 GaIOB BO3myumoe
conporusiieHse pocturaetr 10-15 %, a npu cwibHoM uropme — 30—40 %.

BETPa H HEPeTyNAPHOTO BOTHEHHS

uapamMerpon
6 7 8 9 10 11 12
9,9-12,4112,5~15,2 | 15,3-18,2 | 183-21,5] 21,6-251 | 252-29,0| > 29,0
Cunbhblit | Kpenkutt Oyenn Ifropm CunpHblff Wecrokwuif | Yparan
Kpenku# wrTopM wropm
4 5 6 7 8 9
1,25-2,00 | 2,00--3,50 3,50-6,00 6,00-8,50 8,50-11,00 -2 11,00
1,52 2,65 4,55 6,44 8,33 > 11,00
3uaunrens- | CunpHoe CwikHoe Ovuens - QOueHb Hexmoun-
Hoe CISIBHOE CHIIbHOE TeNBHOE
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Hexorophle cBefleMHsi 0 NMPUOIHKEHHBIX , PACYETAX XOAKOCTH MPOMBIC-
noBwix cynoB. Ilone3Has Tara rpeGHeIX BHHTOB P, pacxojyercs Ha npeopo-
JieHHe INOJIHOTO CONPOTHBJIEHMsI ABHXXEHMIO cyiHa R, cocrosiuero M3 Oyk-
CHPOBOYHOIO Rg M IOTIONHKTENILHOTO CONPOTHBIIEHHHA:

>

R= Rg+ Z8R=P,. 4.21)

MowsocTs, 3arpauuBaeMyio Ha NepegBukeHue (GYKCHpOBKY) Cy[Ha
C 33/1aHHOH CKOPOCTbIO, Ha3bIBAIOT GYKCHPOBOUYHOH M ONpedeNsior mno ¢op-
My e ’

N5 = Pe V. . ’ (422)

B cBs3u ¢ noTepAMu 3Hepruu npu paGore ABHAMTENA MOWHOCTE Np, Nogpo-
OUMasd K ABHXUTeN0, Becerna Gomblie 6y KCHPOBOUHOH MOIUHOCTH:

N, = Ng/ny, (4.23)

rae n, =0,50 +0,75 — nponynecusHbii KILJI peuioTens ¢ yueTOM BIHAHUA
KOpIyca CyAHa.

MomHocTh Ha Baly CynoOBOYO gBHraTens, HaspiBaeMyio 3¢dexTHBHOM,
HaxXopOAT no - cdopmyne - )

Pp, R, KH
60 Ne =No/ (MaNa NpenTr.m) -
Il / ] (4.24)
1
~— ,
S eSS N 3pecs My =0,95+0,99 —
T S AR KI1[, sanomnpoBopa, Yy4YMTbI-
wl { | — A BalOILMA TNOTepH Ha TpeHue
' | B NONUMUHMKAX BaloONpoO-
I S S 8 P BONIA ¥ B JIeAABY AHOM TpyGe;
30 7 Mpen = 0,94 + 0,98 -~ KIIA,
1A ' penyKTopa; m; . = 0,95 +
2 /4 M | <+ 0,97 — KII [ runpoMydTsL.
‘\[ ( | i MouHOCTh caMoro JBH-
I rartesif, Ha3piBacMas MHAMKA-
o — 41— i — 1 i . TOpHO#, paBHa
L
%F‘T}"r N, =
[4 2 4 5 8 10 vs,y3
Puc, 4.2. HNuarpammst tary CPTP npu nocTosiH- =Ns/ (nnnnnpennr.mnm) =
HOM HOMHHQJIBHOM KpyTALUEM MOMCHTE Ha
Bany ppurarens (1), npu ByxcHpopxe 23-merpo- :Nﬁ /n, (4_25)
Boro Tpana (600 ™M BLITPaRJICHHHX BAaCPOB) ,
H BCTpeuHoM Berpe B 3 Ganna (2), Ha nepexofle roe 7 — NponyNbCHBHbII

OpH BCTpeyHoM Berpe B 3 Ganna (J3); conpo- ~ i
TMBNene npuxkeHno CTP nps ero Gyxcmpos- KOO cymMa; 15, =0,75+
Ke (4) +0,95 — KI1J)I psurarens.
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HoMuHa/IBHAs MOMIHOCTH ABHIaTeNA — 3TO TapaHTMPOBAHHAA 3aBOAOM-
NOCTaBUIMKOM MAKCHMaibHasi NpOHOJDKHTeNsHaA (6e3 orpaHWveHUs Bpe-
MeHHM) MOLUHOCTS Ha (VIaHUe JBHMIaTesns. JKCIUIyaTalHOHHAas MOUFHOCTH
ppurareia cocrapifger 85—90 % HOMUHAILHOH M PeKOMEH[YETCA B KayecT-
Beé OCHOBHOIO pexMMma ero paGoThl B Nporiecce JJINUTEIbHOH 3KCIUTyaTalluH,
rapaHTHpYIOLIEro pe3epB mIA oGecneyeHMA CTABGHIIBHOH MOIHOCTH TIpH H3-
HOCE ero JeTalieil, TOMIMBHOW apMATYphl M T. II. IO UOCTAHOBKH Ha PEMOHT.

B mpouecce MpoeKTHpOBaHMA TpeGyeTca XOTs Obl MPHUONMXEHHO Ole-
HUTb HeOOXOAMMYI0 MOUIHOCTh HBUTaTensi, 0OecNeyMBAWIIYI0 3agaHHYIO
cKopocTh cynHa. Bce mpuGnmkeHHsle crioco6pl OCHOBaHbI Ha pacyerax IO
JAHHBIM 00paBOTKM CHCTEMAaTHYECKMX MOME/BHbIX MCILITAHHA WIM Marte-
PHATIOB HaTYpPHBIX UCHBITaHUA. B nepBom mpubnusxkeHuu Hpu pacuere GykcH-
POBOYHO# MOUIHOCTH MOMHO BOCIONb30BAaThCH XapAKTEPHCTUKAMU MOCTPO-
€HHOFO WIH TIHATeJIbHO paccUMTaHHOIo NPOTOTHIA.

Ilupoxoe mpHMeHeHue HAUUTH (GOPMYIIbI, NO3BONSAILIHE HAHTH Tpebye-
MYI0 MOILHOCTb JIBUIaTelied NpH M3MEHEHMAX CKODOCTH H BONOM3MEUICHUS
CY[Ha, XapaKTepHbIX JUiA CYNOB NpOMbICTOBOro ¢rioTa B mpollecce IKCIUlya-
TaunK: GopMyJia aMUpaNTeRCKUX K03dpuumneHToB

N, = M*33/¢,, 4 (4:26)
u dopmyna B. B. lasriioBa '
N, = MU2325 ). (4.27)

TIe C; M C3 — KO3 HUIHMEHTbI, IOCTOSIHHbIE VIS JAHHOTO THIA CYIHA.

Hpumep 4.1. BMPT npu sopou3mentcHun 5276 T pa3BuBaeT ickopocTh 14,2 y3.
Kaxyio cKkopocTs cMoxeT pa3puBaTh CY[HO MOCIE Nepeflaun Ha nnasydyio 6asy 1000 T,
pBi6B1?

Mo ¢opmyne (4.27) HaxoguMm Ne :szav; /¢, :M21/3
=5276 — 1000 =4276 1. OxHpaemasn CKOPOCTb CY[lHa paBHa

vgl /c,,» The M, =

ve, = M3 MY = 527623 . 14,22/4276% = 14,9 ys.

B [OKyMEHTalMM CYHOB HpPOMBICIIOBOTO ¢GioTa NpHBeNeHbl XOOBLIE
H TATOBHE XapaKTePUCTUKH, OTPANAIME COBMECTHYI0 paboTy nBuratens,
HABHXXHTEIIA M KODIyca CyJH3, NOCTPOEHHbIE HA OCHOBAHMH HATYPHBIX MCIIbl-
TaHW HITH PacueTHBIM My TeM. Oum onpefensAor cNOCOGHOCTD CY/IHA MPEOJIO-
JieBaTh CONPOTHUBIICHHE ABYMXEHUIO Ha 3aJaHHBIX PeXHMaX paGoThl.

Ha puc. 4.2 mpepcrasiena puarpaMma TArd BuHTA2 UKCHPOBAHHOTO
mara CPTP, noctpoeHHas Npu HCMBITAHUAX CY/IHA.

Hmarpamma no3BoNifeT peumTb pAN MPaKTHYecKMx 3amay. PaccMorpum

HEKOTODBIC U3 HUX.

Hpumep 4.2. C noMouisio AMarpamMMbl, NpHBeleHHON Ha puc. 4.2, OnNpedeNiuTh
ONTHMAaABLHYIO cKOpocTh Tpanehus CPTP npn BcTpeunom BeTpe 3 6anna.

Touxa nepeceuertwn xkpuBmx I B 2 (Touka 4) COOTBETCTBYET ONTUMANBHOR CKO-
poctn TpaneHus 3,25 y3, Tak Kak IMONHOE CONPOTHBIIEHHE [BMWKEHHIO CYIHAa paRHO
NpedesibHOW nMone3toif Tsire BUHTA (MIPK NOCTOSHHOM HOMMHA/ILHOM KpyTAUleM MOMeHTe
Ha Bany ABMraTens): P, =R =48,5 xH.
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Ilpumep 4.3. M3 ycnosusa obecrneyeHHs NMpOYHOCTH GyKCHPHOIO Tpoca CKOPOCTH
6yxcupoBkH CTP, noTepnesiielo aBapuio, He KOJDKHa NMPEBLICUTL 8 y3. ConpoTHBIenue
nswxeHnio CTP oTpaxeno kpHBod 4 ua puc. 4.2. C Kakoﬁ ckopocteio CPTP moxet
6yKcHpoBaTh apapHiHoe CyHO ?

Ycunue, cospapaemoe CPTP npu NMOCTOSAHHOM HOMHHARJIBHOM KpPYTAUIEM MOMEHTE
Ha Bally €0 JBMTATeNiA, JOJDKHO NpeofoieTh cOGCTBEHHOE CONIPOTHBIIEHHE MBHKEHHIC
¥ conporusienne asuxeHnio CTP. Hopbupaem ckopocth, Npr KOTOpoR P, =Rcgp + -
+ Rcprp- Kax supHo w3 puc. 4.2, ckopocTh GyKCHpOBKM papHa 5,9 y3 (Touka B),'
Tak Kak Rcoyp =33,3 xH, Repyp =12,0 kH, P, =33,3 + 12,0 =45,3 xH. C ysenuue-
HHeM cKopocti Oy kcuposku asurarens CPTP 6yneT neperpyxarhbes.

§ 33. CynoBbie NBHKUTENH

CyHOBBIMH [IBHXHUTENSAMH Ha3bIBAKT YCTPOHCTBA, COINANLIHE IBHXKY-
ILyI0 CWIy 3a CYeT BOCUDHATHS JHEPIHM [BHXKYLIMXCH Macc Bo3fyxa (napy-
ca M POTOpHble ABUXKUTENH) WM Nepefaun CyAHy peaKuuM OTOpachiBaeMbIX
Macc BOAb! (JIONMAcTHele ¥ BOJONPOTOYHBIE mmxanenu) K mtonacTHmnM
OTHOCAT I'peGHOe Becno, rpebHoe KoNeco, rpeGHON BHHT M KPLUILYATHIH [1BU-
XHTellb, K BO JOMPOTO UHBIM — BOJOMETHbIH H PAKETHBIA [IBHXHU-
tend. MHorma HMcnofib3ywT Bo3fyumHble BHHTBI, JBUXHTENHM TYCEeHHYHOIO
THRa H BHGpatOphl, pabGoTaroume mo npuxHumny peibsero xpocra. OHM He
HalUIM HIKPOKOTO TIPUMeHEHH A BCaiecTBYe HX Hu3koro KILL,

CokpaieHHe 3alacoB ¥ BbICOKaA CTOMMOCTh He(TH NpHUBENIM K 3aMer-
HBIM YCMeXaM B HCHONB30BAHHM JHEPIMH BeTpa [JIA [ABHXKEHUA MOPCKMX
cypoB. JKOHOMHA TOIUIMBA BO3PACTAeT C POCTOM MOLIHOCTH IJIaBHBIX [IBH-
" raTeied, MOSTOMY Pa3BUTHE 8eTpOdSuMuUTereli HA CpeTHETOHHAKHBIX CYHax
MO CPaBHEHUI0 ¢ MANOTOHHaXHbIMM Golnee nepciiekTBHO. Bonbuioe pasxo-
o6pasue pexuMOB pabGoThI NMPOMBICTIOBRIX CYHOB (lepexojsl, npeid, uac-
TO¢ MAaHEBPHPOBaHHe, 0COGEHHOCTH JOGBMH OGbEKTOB NMPOMBICTA H T. IL)
NOATBEPXIaeT UerecoO6paIHOCTh IPHMEHEHHsI TApYCHOTO BOOPYKCHHS.
B HacTosiuiee BpeMs BefyTcs NpoeKTHble paboThl MO NepeoBopynOBaHHIO
CPTP 1 HeKOTOPRIX OPYTHX NOGHIBANINMX CYHOB C LENBI0 YCTAHOBKH Napyc-
HOIO BOOpYXEHHA B KauecTBe BCMIOMOTaTefbHOTO HBHXMTC/A B COYCTaHHH
cBPHl. . .

I'pebnsie eecna B HacTosiinee BpeMHA NPHMEHAIOT TOJIBKO Ha IUTIONKAX,
. CIOPTHBHRIX H YYeOHbIX Cynax.

TpeGroe Kaneco ABNAETCH NBUXMTENEM C TOPH3OHTAIBHON OCHIO Bpa-
IleHus, PacroNQXXCHHOA NOMepeK Cy[dHa Hajl BOmoi no GopTam WM B KOp-
Mme. [lo OKpYXHOCTH K2KHOTO KOJIeCa YCTaHABIIMBAKT 6—12 MeTATHYECKHX
HEeNOABHXHEIX WIH NOBOPOTHBIX JioNacreil (IUIMI)), MMEWIUMX B IOmepey-
HOM cedeHuH. popMy npodmiis kpeua. B cBA3H ¢ Goseuiod Maccod, rpo-
MO3MIKOCTHI0, CIIA0OH 3AIMINEHHOCTHIO OT BHEIUHMX BO3JEHCTBHH, HEPABHO-
MepHOCTbi0 DaboTbl Ha BonHenuu M Huakum KIIJI rpebHbie woneca mon-
HOCTBIO BBITECHEHbI TpeGHBIM BHHTOM.

272




Ipebuoii' '6UNT — OCHOBHOIl BHJI NBHXKHTEJEH Cy[l0B NPOMBICIIOBOTO
¢mora. OH coCTOMT M3 2—6 JIONacTed, pacrosoXeHHbIX Ha CTYNHIE ¢ pas-
HBIM MHTEPBANOM MO OKPyXHOCTH. JlHaMeTp BUHTOB HoCTHraeT 9 M, a nepe-
OaBaemas BMHTOM MouHocTh 65000 xBr. ITo koHCTpykuuu rpeGHbie BHH-
THI TOAPa3IeAIT Ha BUHTHI ¢ukcupoBaHHoro mara (BOHI) — nenvHOMM-
THIE M CO CheMHBIMHM JIonacTamy — M BPII, umeromue MOBOPOTHBIE JIONACTH.

HenbHonuteie BOUI HMeloT OTHOCHTENBHO MAaNyl- MaccCy, OONYCKAawT
NpuMeHeHHe ypgo6oobrexaeMoit crymuupl. BOII co cbeMMbiMu JTONACTAMH,
COeMHAEMBIMA CO CTYIHMIEH IIPH NOMOILM LMWIEK, YCTAHABJIIMBAKT B Tex
C/TyuyasAx, Koraa u3-3a GONbUMX pa3MepoOB M MO YC/IOBHAM TeXHOJIOTUM
HEBO3MOXHO BLINOITHHTD LEJIBHOMUTEIMU. KpoMe TOro, BUHTBL CO CheMiil:-
MM JIONaCTAMH MPHMEHAT Ha Cy[ax, MIABaIOLUX BO JIBAAX, TAK KaK 3aMi-
Ha JIOmacTell TAKHX BHHTOB MOXeET NMpPOBOJMTbCA H2 IUIaBY. YBeETHUEHHbIA
OMaMeTp CTYMHIUBI 3TUX BHHTOB HeckonbKq cHuxaeT kx KIIJI no cpasHeHuio
C LieJIbBHOTIHTBIMH.

BPHl no xapakTepy paBoThl MOTYT GbITh ABYXMNO3MLHMOHHBIMK H BCepe-
KUMHBIMH. TIBYXITO3MIHOHHBIA BUHT UMeeT TOJIbKO [IB2 NOJI0KEeHUA NOMNacTel
Ui 3KOHOMMUYECKOrO H MOJIHOro Xxofia. B Hacrosuiee BpeMst TaKHe BHMHTBI
HCTIONB3YI0T TONBKO Ha CyHnax CTapod 1MocTpodAkH. Bcepexxumiupie BPIII
(puc. 4.3, @) obGecneudBalT MOJyYeHHe BCEX XOMOB — OT NMOJIHOTO Briepen
OO MOJIHOrO Ha3aj, BKIIoYas IojoxeHue ,,Cron” ¢ paGoTawoiUUM BHHTOM.

. Puc, 4.3. CypoBnle nanmenn:

@ — BCepeNHMHBIH BPUl; & — BPUl Tthns ,,TaHgem”; &8 — MEXAHU3M  1OBOPOTY
NOMBCTEA KYNMCHOTO THMA; & — MEXAHH3M NOBOPOTS nonac-reu IIATYHHOTO Thma: O —
xpvomegarTest; J — crymmua; 2 — nonacts; 3 ~ wimanbku Kpennenwd jonacty; 4 - nonsni
rpe6Hoit Bar; 5 — mranra; 6 — cyxaps; 7 — nanen; 8 — nonsyn; 9 — nansuesan main6a:

: . 10 — wmaryn
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Ha HekoTopbIX cymax NpoMsiciioBoro ¢nora npuMeHsior BPUI Tuna ,,71an-
oeMm” (puc. 4.3, 6), pacnonoxeHue ONacTed KOTOPHIX B NapaliellbHpIX
MIOCKOCTAX MPHBOOUT K YMEHbIUEHHIO AMAMETPa CTYMHLbI M TOBBILIEHHIO
3¢ eKTUBHOCTH BHHTA. ,

BPII- cocrour u3 COGCTBEHHO BHHTAa ¢ NOBOPOTHBIMHM JIONACTAMH
(BIUI), monoro rpeGHoro Bama, MeXaHH3Ma M3MeHeHHs wara - (MHIN),
TUAPABIIMYeCKON YCTAHOBKM ¢ MACTAHbIMM ‘HacOCaMM M ClleUHaJIbHOW CHCTe-
Mbi YIpaBJieHHs, CBA3aHHOM C IOCTOM YIpaBJjieHHs B pyJieBO# py6bxe.

BIUT npencraBnser cofoit NMycTOTeNnylo CTYMMLY, B-THE3daX KOTOPOi
3aKperUleHbl JIONACTH, a BHYTPH PacHojiokeH MEXaHW3M MOBOpOTa Jioma-
cTeir, ynpapinseMbni MULL Mexanusm noopora nomnacred GbiBaeT wLiecTe-
PeHYaToOro, BHHTOBOTO, KYJMCHOTO M INATYHHOTO TUMOB. B MexaHW3Max
LIeCTEPEHYaTOr0 W BMHTOBOTO THIOB MOBOPOT JIONACTeH OCYiLECTBIIACTCH
MIOBOPOTOM IUTAHTH, MPOXONALIEH Yepe3 MoNbli rpeGHOM Basl, a B MEXaHHU3-
MaxX KYJHCHOrO M WATyHHOTO THNOB — IIOCTYNAaTeNbHBIM IepeMenleHueM
wiTalryu, ceasaHHo# ¢ MUUL Ha cymax nmpomsiciioBoro ¢joTa B OCHOBHOM
HpHMEHSIOT MeXaHH3Mb! KYJIHCHOTO THIIA, MeX3HM3MBbI LUIATYHHOTO THIA HC-
HONB3YIOT pexe, TAK KaK OHM MeHee HaJleXxHbl. B MexaH¥3Me KyITHCHOTO THMA
(puc. 4.3, ) MOCTyNarTeIbHOE OBHKEHWE LITAHTH TepPelaeTCA CBA3AHHOMY
¢ Hell MOJI3yHY, B HAaNpaBNAWIUKX KOTOPOTO pacnonoxeH cyxapb. B cyxapb
BCTaBJIeH 3KCLUEHTPHYHO 3aKpelieHHbId Ha NasjblieBoH 1uanbe mameu. Jlo-
MacTh KpenurTcs K NanblieBoil MmaiiGe ¢ noMoupio mmuiek. OceBoe nepeme-
lieHUe MOJNI3YHA 3aCTABNAET CyXapb NePeMeLATbCA B NONePeYHOM HalpaBJie-
HHM, KOTOpbId, B CBOIO OuYepedb, 3aCTaBJsAeT Malel pasBOpayHBaTh Nallp-
LEBYI0 LUAHGY BMecTe C JIONACTbio BOKPYT ee ocH. B mMexanu3ame wmaTyHHOro
tuna (puc. 4.3, &) nocrynartenbHoe OBHXKEHHE LITAHTH NepenaeTcsl CBS3aH-
HOMY C Heil MON3yHY. 3aKpelieHHbIA LIAPDHHPHO € MOJI3YHOM ILATYH CBA3aH
¢ 3KCUeHTpHUHO 3aKpensieHHbIM Ha NalsueBoil wiaitGe nampuem. Ilpu no-
CTYNaTeJIbHOM [BHXXEHHM MNMOJJ3yHa IIATYH 3aCTaBJIsAeT NaJjel pa3sBOpauMBaTh
nanbleBylo [aily BMecTe C 3aKpelUIeHHOW Ha HeH JIONacThi0 BOKpYT ee
OCH. R ;

Mo tuny npusoma MMIl MOxeT GbITh PyUHBIM, MEXAHUUECKHUM, THPAB-
JIMYECKUM, INEKTPOMEXAHMYECKUM M 3IeKTporuapapindeckum. Cypa npo-
MBICTIOBOTO (hJIoTa B ocHOBHOM uMetoT BPIIl ¢ ruppapinueckum npusopom,
oGnagawuM MpocToToN KOHCTPYKLHUHM, BBICOKOHR. HANEHHOCTBIO, MaJIbIMM
raGapuTaMi M pa3BUBaoILMM Gonbluve ycuiiusa. MUl pasmeuraercsa BHYTpH
crynuubt BILJI, -BHyTpM BanmompoBoma u BHe BalonpoBona W BHHTa. Ha cy-
pax mpomsiciioBoro ¢uora MHIN, kak npaBuiio, yCTRHABNIHBAIOL B BAIONPO-
Bome (cM. puc. 1.25), pexe — B crynnue BIUL MHII cocTouT 43 ummmHpa,
CBA3aHHOTO nonymydroi ¢ rpebupiM BanoM. IloplleHs HHIMHOpa coeqHHEH
CO LUTaHTOH, PacnoyIoXeHHOR B NojioctH rpeGHoro Bana. KopMoBo#l koHel
IUTAHTH CBSA33H ¢ MeXaHM3MOM [OBOpoTa JomacTeid. [lopuieHs LWiIHHOpa
MMUIIl nox - maBneHWeM paGouer XUAKOCTH, NOFABa¢MON B OOHY M3 MOJOCTEN
UWIHHADA, NIOCTYNATeNIbHO NlepeMeLiaeTcss BMecTe CO LUTAHTOH.

Ynpaensate BPII Mosxwo ¢ MectHoro nocra u pucraHumoHHo. IMoct mu-
" CT4HUMOHHOTO YMpaBlieHUA VCTAHABIMBAaeTCA B pyileBOM pyOKe, a Ha psane
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KPYMNHBIX JO6BIBAIOLIMX Cy[OB — JOTMOJIHMTEIBHO B TNPOMBICIIOBOH pybke.
MecTHbrit oct ynpasneHns BPII pasmemaerca s LY mwin B MO. -

HecMOTpA Ha CHOXKHOCTb KOHCTPYKUMH, BBICOKYI0 CTOMMOCTB, TpYAHO-
CTH [pH 3KCIUTyaTauuu, yxone M pemoHte, BPIl oBnamarnT psanom cymect-
BEHHBIX [IOCTOMHCTB, 0fecreyuBaoliX BO3MOXHOCTb: MCNOJIb30BAHUA MOJ-
HOM MOUIHOCTH [BMratels Npu J060M 3HAUeHHH COMPOTHUBJIEHUS BHKEHHIO
Cy[Ha, YTO BaXHO JUIsi CYIOB MPOMBICTIOBOTO (hJI0Ta, paGOTAOUMX KaK B pe-
KHMe TpaleHus, TaK U cBOGOMHOTO XOJa; M3MEHEHHHA CKOPOCTH Cy/Ha OT
HyZleBo# [0 HauGolbllleil NpY HOMHHAIBHOM YaCTOTE BPAILEHWA; MONTyuYeHUs
3aiHero Xopa Ge3 peBepca [BUTaTellsfl MPU COKPALUEHHBIX BPEMEHUM W NYyTH
BBIBera Cy[Ha; OHMCTAHUMOHHOTO-YINpaBJIeHUs M3MEHEHHEM IIara BHHTa Oe3
nogays komaHa B MO; yBenuueHHs MOTOpecypca JBUraTells 32 cYeT yMeHb-
LIeHWs] YMCIa MYCKOB M OCTAHOBOK B Mpopecce paGoTsl ¢ OpYITHAMH JIOBA,
HaBEeNMBAHMA Ha IJIaBHbIC [IBUTATeNM TeHEPATOPOB IEKTPHUECKOTO TOKa,
TpeGyoLMX NPUBOMA ¢ MOCTOSHHOM YAaCTOTON BPAILEHHUA; BOCIPOU3BEACHUA
XO[OBOTO peXHMa Harpy3Kd Ha [IBUTaTellb NMpPU NPOBEICHMM LIBAPTOBHBIX
HCObITaHUA. 3atpathl, CBA3aHHble ¢ ycTaHoBkod BPII Ha cypax mpomsicno-
poro ¢uora, 61arogapsA 3TMM MpPeHMYLIECTBaM BO3MEIUANTCA 33 OJMH-IBa
roja.

Kpuuavuarnii dgumureny (puc. 4.3, 0) mnpencrapnser coGo# ycTaHOB-
JIeHHBIA 3aNOIMLO ¢ OOUMBKOW [HHILA BpAalLAIOLUKCA OTHOCHTENIBHO BEp-
THK@JIBHOH OCH [IMCK, HA KOTOPOM ¢ PaBHBIM HHTEPBAIOM MO OKPYXHOCTH
yCTaHOBNIeHbl 4—8 "BepTHKafbHBIX JIOMACTed, BBHICTYNAOIIMX M3 KOpmyca.
Jlomactd HMeOT KpbUIBYATBIA NpPOdUIb CeueHWS M IOBOPAYMBAOTCA BO-
KpYr coGCTBeHHO# BepTHKanbHO# ocu. JlomacTu BMecTe ¢ MMCKOM Bpauia-
I0TCA OTHOCHTENIBHO BepTHKANIbHOM Oy JHCKA M OJHOBPEMEHHO COBEpIIAOT
BpalIaTeNIbHO-KONebaTeNbHoe [IBUXKEHHE OTHOCHTENBHO COGCTBEHHOM OCH
nop, gedcTBHEM 0coGOTO MexaHH3IMa NOBOpoTa jonacTedl. MameHenunem 3a-
KOHa IFOBOpOTA JiomnacTeil 0GecneynBanTCA NOBOPOT CyJHa HA MecTe, puMe-
HeHHe HepeBepPCHBHbIX [IBUTaTelledl M MCIONB30BAHME HUX NMOJHOA MOLIHOCTH
npu ‘paboTe Ha pa3TMUHBIX PeXMMAX IBHXKEHMA CyIHa. YCTaHOBKA JIBHXHTe-
Jlell B HOCOBOM U KOPMOBOH OKOHEYHOCTAX OOecreunBaer IiepeMelleHue
cyoH4d garoM. CroXHOCTh KOHCTPYKUMM, OTpaHHYeHHBbIe MepeaBaeMasi
mowHocts (1o 5000 xBt) u cxopocts (mo 20 y3), mainas HaJieXXHOCTb
B paboTe Mo CpaBHeHHIO ¢ TpeOHBIMH BUHTaMH, GoNblasg CTOMMOCTD, IDIOXAs
paGota npu kwiepor Kauke, Manblii KILJI — npuuinel, o6ycnopnusaioiue
HCIONIb30BaHME KPBUIBYATBIX MBUXHUTENEH TOJMBKO Ha CY/ax BBICOKOH Ma-
HEBPEHHOCTH: MapoMax, NOpTpBbIX Oykcupax, IUIaBYWMX KpaHaX M T. M.
MHorpa kpeUlbuaThle OBHXHTENM NMPUMEHAKT B KauecTBe MOAPYIMBAIOLLETO
YCTpOMCTBA Ha K PYNHBIX CY1aX MOPCKOTO (IoTa.

Booomernblli ‘0gumurent COCTOMT M3 Hacoca WM TpeGHOTO BUHTA,
YCTaHOBJIEHHOTO BHYTpH KOpIIyca CyiHa B BojonpotouHoM KaHaste. Bona Bca-
-CBHIBAETCH Yepe3 NpHeMHOe OTBepcTHe B MOIBOMHOM YacTH CyAHAa M BhIGpa-
CBIBAETCA C MOBBIIIEHHOM CKOPOCTBI0 Yepe3 ClEHMANIbHBIE KaHaNbl, Paclo-
TIOKeHHDIE | B KODMe BBILIE WIH HHXe BAaTepSIMHHUM. YCTaHOBJIEHHbIe Ha Iy-
TH BpIOpacbIBaeMOH CTpPYH BOMBI CHELHANbHBIE YCTPOMCTBA, M3MEHsSIOLINE
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HanpasjieHMe BBIGPOCa CTpYH, OGeCHeuMBAIOT XOPOUIYI0 YNpPaBIAEMOCTD
CylHa Kak Ha MiepefHeM, TaK U Ha 3aJHeM Xogy. JBHXuTels XOpomio 3a-
WHILEH OT BHEIUHMX BO3NEACTSUA M MOXeT paGoTaTh Ha Mabix [IyGHHax.
B cBA3M ¢ GONBIMMM NIOTePAMH TNONE3HOTO OGbeMa NPH PA3MELIEHUM JIBH-
MUTENILHO-PYNIEBOTO  KOMIUIEKCa, OONBINOH CTOMMOCTbI0 IO CPaBHEHHMIO
¢ TpeGHBLIMM -BHHTAMH BOIOMETHbBie [IBHXHMTEJIM HAIUIH LIMPOKOe NpHMeHe-
HHE TOJIBKO Ha MENKOCHIAIUMX CYMax, IUTaBAaKOIMX HA peKax, Ile MPOU3BO-
JMTCA JIECOCIUIaB, HA Cy[aX Ha MOJBOIHBIX KpBUIbAX, CIIOPTHBHBIX CYMaXx.

§ 34. XapaxTepucTiKH rpeGHOTO BHHTS -

T'eomerpuueckre M KuHeMaTH4ecKHe XapaKTepuMCTHKH. IIpenmonoxum,
Yr0 TOYKa A MOCTYMATeNBHO NEepeMeLIaeTcsi MO MOBEPXHOCTH UMIMHIpA Ta-
PaJlIeNIBHO €r0 OCH U OTHOBPEMEHHO BpalllaeTcA BOKPYT 3TOoH ocu (puc. 4.4,
a). B pesynbrate Takoro IBHXKeHHsA TOUKA [IPOYEPTHT BUHTOSYIO AUHUIO U 33
OJIMH 0GOpOT MOJHUMETCA Ha paccTOAHMe H, HaspIBaeMoe CpeoHUM Wa20M
8unTOB0N Aunuu. Ecnu o6a NBHXeHWA TOUKM paBHOMEpHbIE, TO IPOYEpYH-
BaeMasd BUHTOBaf NUHUA AA1A; — BUHTOBAA AUHUA NOCTOAHHO20 Wiaea. 3a
KaXIbIH creaylomyid o60poT Touka MOJHHMAETCA HA TAKOEe XKe pacCTOAHHE
H. Ecnu opHo 43 fpuKeHHd TOuKM' (MMM 062 NBMXKeHHA) COBepIIAETCH
¢ MepeMeHHOH CKOpOCTBIO, TO NpOYepYMBacMasi BUHTOBAA JIHHHA AA43;4, —
BUHTOBAR AUHUA NEPEMEHHO20 uigzd. 3a Ka)KIlblﬁl'CJ'ICIIleLuHﬁ 06opoT ‘T0U-
Ka MOOHUMETCA Ha paccTosfHMe, He paBHoe npenbinyuieMmy. IIpu pasBeprke
UWINHAPAa Ha IUIOCKOCTb MOXHO BbiIenuTh ¢urypy ACA,, HassiBaeMmyiq
Wazo8bIM TPey20asHUKOM. JIMHa cTOpoHbl AC paBHA IJIMHE OKPYXHOCTH
OCHOBaHHA o00pa3youero OWIMHAPA, T. €. OKPYXHOMY IepeMelleHHI0
TOUKH A 33 OIMH oBPPOT B ee CJIOXKHOM JBHXeHHH. JIuHa cTopons! CA,
paBHa cpegHeMy Iary BHHTOBOH JIMHHM, T. €. OCEBOMY IepeMELIeHHI0 ToY-
KH A B ee CIOXHOM [IBH:KeHHMH 3a ofuH oGopor. JuHa cropoHsr A4, pas-
Ha JinMHe pa3BepHyTOW BHHTOBOH JIMHWM, MPOUEPUYEHHOH TOUKOM A B €€ ClOX-

a,
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Puc. 4.4. O6pa3oBaHue K pa3BepTKa:

d — BUHTOBOM NMHUKM; 6 — BUHTOBOM NOBEPXHOCTH NOCTOAHHOTO UIAra
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. HOM OBMXeHHMHM 32 OfHH 0BopoT. PazBepHyTas BMHTOBaf /IMHHA NOCTOAHHO-
ro wara 6ygeT IpAMON JIMHUEH, 8 IIepEMEHHOTO 111ara — KPUBOH.
Ipu nocrynartensHoM OBHXEHMH oTpe3ka AB BOONb KaKOH-TO OCH
H OJHOBPEMEHHOM €ro BpaleHHH BOKPYI 3TOH ke ocu obpasyeTcH GuH-
108418 nogepxvocts (puc. 4.4, 6). O6pasylumil OTPE30K MOXeT ObITh
TIpAMOTIMHEHHBIM HJIM KPUBOJIMHEHHBIM H PACIOJIATaThCA NepNeHAMKYNAPHO
WY non yraoM K ocd. 06a ABMXKEHUS OTpe3Ka MOTYT GbiTh PABHOMEpPHBIMH
U nepeMeHHbIMH. TakUM 0Gpa3oM MOXMO cO37aTh BECYHCIIEHHOe MHOXeECT-
BO pa3JIMUHBIX BHHTOBBIX OBepXxHocTel. Tak kak mpH 3ToMkaxaaa Touka oty
- pe3Ka NMpOYEPTUT BUHTOBYIO JIMHHIO, JINHUA NEpeceyeHNA BUHTOBOA NIOBEPXHO-
CTU MOBEPXHOCTBI0 COOCHOTO UWMIIMHIpa Beeraa 6ylleT BUHTOBOH Intuei. Bun-
TOBYI0 TIOBEPXHOCTD, Y KOTOPOil Ka)(Ias Touka o6pasyoiiero oTpe3ka uMeeT
OJMHAKOBbBIH HOCTOAHHMIA Iar, Ha3bIBAKT GUHTOBOU NOBEPXHOCTbIO ROCTOAH-
HO20 waza. BUHTOBasA NOBePXHOCTH, y KOTOPO#H 1ar Kaxno# Touku o6pa3syio-
ILIEro OTPe3Ka HOCTOSHHbIA, HO OTJIKYAETCH OT ll1ara Jpyrux ToYeK, — GUHTO-
845 NOBEPXHOCTb PAOUANIBHO-NEPEMEHHO20 wided. BHHTOBAas MOBepXHOCTD,
COCTOALIAK H3 BUHTOBBIX JIMHUHA NIEPEMEHHOrO HIara ¢ OIMHAKOBbIM CpeIHHM
UIarOM, — 8UHT08dA NOGEPXHOCTb (KCUUAbHO-NEPEMEHHO20 Wa2d, 3 COCTOA-
INass M3 BUHTOBBIX JIMHHA NepeMEeHHOrO IAra ¢ pasfiMUHbIM CpPEelHMM Hia-
TOM — GUHTOBAR NOBEPXHOCTs AKCUUAbHO-DAOULTLHO-NEPEMERHO20 Wd2d.
BHHTOBYI0 IOBEpXHOCTE HEBO3MOXKHO Pa3BepHYTh Ha IUIOCKOCTb. Ee u306pa-
XaT B BUOE COBOKYIIHOCTH pPa3BepHYTbIX BHHTOBBIX JIMHHMHA, NMONYYEHHbBIX
ceyeHHeM BMHTOBOW NOBEPXHOCTH COOCHBIMM WWMHHApamMu (cM. puc. 4.4, 6).
[oBepxnocTn JonacTy TpeGHOTO BMHTA BBLIMOIHAIT B BHOE Y4acTKoB
BHHTOBBIX MOBEPXHOCTeH Ppa3NIMUYHOH (OPMbI, COOCHBIX B OCBI) rpe6Horo
BuHTa. lloBepxHOCTh AOmMacTH, OGpatlleHHYI0 B CTOPOHY HOCOBOH OKOHeY-
HOCTM CY[HAa M NpeIcTaBAAIYI0 cOGOH YYacTOK CIIOXHOH BHHTOBOH IO-
BEPXHOCTH, IIar KOTOpOi M3MeHAETCH BAOSb OCH M 11O Pafikycy BHHTA, Ha-
3bIBAIOT 3aCACbIEaIOlyel, 3 TIOBEPXHOCTh, POTHBONOIONMYIO eil, — HazHeTa-
loweis, BBHINOJIHEHHOM vale BCero B BHIE YYaCTKa BUHTOBOW IOBEPXHOCTH

TIOCTOAIHHOTO HIIH PafuasbHO-iepeMeHHOTO wara. JIMHKA COTNpHKOCHOBEHMH

NoBepXHOCTed Jjlonactu obpasyeT KOHTYp nonactd. KpoMka koHTypa, Koro-
pasi Ha mepeHEM Xony Cy[Ha MepBOH BBOPAYMBAETCH B BOJAY, — 8X00AWds
KpPOMKd, a KpOMKa, npomnouonoxcﬂau ef, — gbix0dawan. B GonbuIMHCTBE
CllyuyaeB BXOfsilas KpOMKa JIONAcTH Tojule Beixoaswued. Ecnu BpaieHue
. BHHTA M0 4acOBOH cTpeiike (CMOTPA C KOpMbI) obecreynBaeT CyaHy nepen-
HHH XOJI, BUHT Ha3bIBA0T BUHTOM IIPaBOTO BpalHEHUA, B IPOTHBHOM Cllyyae —
JIEBOTO.

[peBHOf BMHT KpaTKO XapaKTepU3yHT CHe[yIOlIMe OCHOBHBIE [€O-

METpHYECKHe IEMEHTHI: AMaMeTp BuHTA D, — muaMeTp OMMCAHHOTO BOKPYT
BMHT2 COOCHOTO UMJIMHMpa; luar BuHta H — oceBoe MepeMellleHHe BHHTA 32
ofMH ero oBopoT B TBepuo# cpefie; luaroBoe oTHouteHwe H/D,; nnowapp
noucka BHHTa wD? /4 — nnomasp, oMeTaeMas BMHTOM TIDH €TO BpalleHHH;
Ivtomanp jgonacted BHHTa — CyMMapHasi MIIOWIafb CIPAMIIEHHON MOBEPXHO-
CTH BCex JlollacTed BMHTA; MUCKOBOE OTHOLIeHHe rpeGHOro BuHTA § — OTHO-
HieHHe IUTOIagM NoflacTed K IUIONIAAH [MCKa BHHTA, WYUCIIO Jionacred
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rpeGHOTO BHHTA Z, [MaMeTp CTYNHibl BUHTA d .. [eoMeTpuyeckue xapaxTe-
PHCTHKH IpeBHBIX BHHTOB CYHOB HNPOMBICIOBOTO (MJIOT2a U3MEHAITCA B
ciegyromnx npegenax: H/D,=05+1,2; 60=0,3+0,7; z=3%4; d.=
~ (0,16+0,18) D, — y uensHONUTBIX BUHTOB, dor =0,25 D, —y BHHTOB cO
CbEMHBIMH JlonacTamu, de, =0,3 D, —y BPIIL

OpHa U3 OCHOBHBIX XapaKTepHCTHMK (OPMbI JIONACTH — JIONACTHOE ce-
YeHHE — NpeAcTaBisieT co6oil pa3BepHYTY Ha IUIOCKOCTh ¢urypy, nomny-
YaUYCAd B pe3ysbTaTe CeYeHHA JIONACTH COOCHBIM BHHTY HMWIMHOPOM
(puc. 4.5, ¢). ®Popma npoduna NONACTHOrO CeueHUst MOXeT Obitb pa3HOM.
HauGorbliee npuMeHeHHe [ONYYHNIM aBUALMOHHbIE W CETMEHTHble Ipoduin.
PaspepHyB ceKylIM#l UMIMHAD C TPOYepYeHHOI Ha ero MOBEPXHOCTH JIMHHEH
BHHTOBOTO CEYeHHS, HOCTPOHM IIATOBHIA TpeYroNnbHuK AAA,, Ha TUNOTCHY-
3¢ KOTOpOro Oyfer JeXarb CIpAMIIEHHOe ceueHHe JIONACTH BHMHTA (FIPHUHHM-
MaeM, YTO HarHerarelibHag MOBEpPXHOCTDH JIOMACTH — BHHTOBAst MOBEPXHOCThH
nocrosHHoro wara). OceBoe NepeMenieHne rpeBHOrO BUHTA 332 OfMH 0BOpOT
B TBEpHON Cpefie paBHO ero reomerpuueckomy wary /. B Boge 3a cuer no-
ABJISIOINETOCA CKOJIbXEHHA [eHCTBUTENIBHOE OCeBOe IlepeMelilcHHe BHHTA,
Ha3bIBaEMOE MOCTYNb0 rpeGHOro BUHTA /1 ,, MeHbie fI. bonee monHo oce-
BOC NMEpeMEUleHHE XApaKTepu3yeTcd OTHOCHTENBHOM MOCTYIIBI0 A, =h pf Dy,
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! Puc. 4.5. K nonacTHO# TEOPHH BUHTA

d — pa3IRepTKAa NOMACTHOTO CeueHus; O -~ IUIAH CKOpPOCTen
M CHII, NEACTBYIOUWMX HA 37IeMEHT JIONACTH BUHTA
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Pa3sHocTb MeXIY reOMETPHYECKHM HIArOM H MOCTYIbIO HMEHYIOT JIMHEHHBIM
CKONbXeHUEeM rpe6HOro BUHTA.

3a opuH 06OpPOT BMHTA OKDYXHOe lepeMelieHHE JIOMACTHOIO CeYeHHs
paBHO 27r, oceBoe — h,. Ilpu yacToTe BpaleHHA N OKpYXXHOE U OCeBOE He-
peMelIeHAA 33 CEKYHJly PaBHBI COOTBeTCTBEHHO 2771 W Apn. ITH BENMUMHBI
ABJIAIOTCA OKPYXHOH V, W MOCTYHATENILHOH V, CKOPOCTAMM NOMACcTHOTO ce-
yeHHs. AGCONMIOTHAsA CKOPOCTh TOWKH A olipefieiutcsl BeKTOPHOH CYMMOH
CKOPOCTeH ¥, M Vp, HallpaBJleHHOW MOJ HEKOTOPbIM YITIOM @& K Xopje
npoduis ceveHus nonactu (puc. 4.5, 6) : v; =v, + 7).

I'npponnnamudeckne xapakrepuctukd. IlpuMenuB npuHumn oGpauie-
HUS OBHXEHMS, PACCMOTPHUM NpOodHIL HHIHHIPHYECKOTO CeYeHHA JTONacTH
rpeGHOro BHHT2, HaXOOAIIErocsA B cBOGOIHON Boje (M30JIMPOBAHHO OT KOp-
nycd Cy[Ha), CUMTad ero HeMOABHMXHEIM, a BOjy HaGerawiuei Ha npodusnb
CO CKOPOCTBIO W, UHCIIEHHO PaBHOH aBCOJIIOTHOH CKOPOCTH TOYKH A H NPOTH-

BOTOJIOXHO eH Hal'lpaBJ’IeHHOil Mo HEKOTOPBIM YIJIOM aTaKH @ K XOopae lpo-

buns cevenus (cM. puc. 4.5, 6). CTpyu BOnIbI, NapajliensHble BOAIHM OT NPo-
$wis, npu moxxonme k HeMy Mckaxawrtcsa. Ha HarHetaTensHO#M yacTu mpodu-
NA [POHCXOAMT TOPMOXeHHe CTpPYH, a Ha 3acachiBaIoIEed — YCKOpPeHHe MX
OBHXeHuA. B paiioHe yBeJIHueHMsE MeCTHOH CKOpPOCTH OGTeKaHMs [IaBlieHHe
NOHMXKAETCHA, 3 B PAHOHE TOPMOXKEHUSA MOBBILIAETCA MO CPaBHEHHMIO C [aBIe-
HHeM B MOTOXe mNepeqn npoduneM. PapHopeicTByomas cwi JaBlieHHs Ha-
NpaBlieHa B CTOPOHY MOHMXeHHOTO JaBlieHusA. Kpome cwi maBneHus feicrt-
BYIOT CUNIhI, O0ycil0BlleHHBIE BA3KOCTHI0 CTPYHM. PaBHOpeHcTBYIOILYIo Beex
CHIl [aBleHHS M CWI, BBI3BAHHBIX BA3KOCTBHIO NOTOKAa, MOXHO 3aMEHHMTh
opHOHA cHiod dP,, Ha3piBaeMoil PaBHOMEHCTBYIOLIEH THIPOJMHAMHYECKHX
CHII, NIeACTBYIOUMX Ha mpoduns. Pasnoxwms cuiny dP, Ha cOCTaBAAILME
B HanpapjeHHH Haberamuiero HeBO3MYILEHHOTO MNOTOKA BOMBI M fiepIIEHIIH-
KYJIADHO 3TOMY HANpaBUEHHIO, MONYYMM cuny dP,, HasniBaeMyIo NOgbeM-
HOH CHIIOH, u cuny dP,, nMeHyeMyl noGOBBIM CONpOTHBIICHHeM. B cBOMO
oyepesib, NOABEMHYIO CHIIY H N0GOBOe CONPOTHBIIEHHEe MOXHO PadiOXHTh
B HAaNpaBlIeHHH OCH BHHTA M NEePHEHOMKYISAPHO eMy H HONYMMTb cunbl dP,,
dP,, dQ,, dQ,. Cymmy cun dP, u dP, Bcex JIeMeHTOB, U3 KOTOpBIX CO-
CTOAT JIOMACTH BHHTA, Ha3bIBAIOT YNOPOM rpebGHOro BuHTa P, a cymmy Bcex
cun dQ, m dQ, — CcHo# CONPOTHBIIEHNA BpAIEHHUI rpe6HOro BuHTa Q.
Cila cOMPOTUBIIEHNA BPAUIEHHIO CO3[IAET OTHOCHTEIIBHO OCH IPeGHOrO BHH-
Ta MOMEHT COTIPOTHBIIEHHs BpaieHuio M),

C u3MeHeHHEM IIOJI0XKeHHSA npoqnum CeveHHsI OTHOCHTENNbHO CTYMHIIBI
BHHTa U3MEHMTCA COOTHOWeHne cun dP,, dP,, dQ,, dQ,, a clnenoBateNkHoO,
3HayeHHe M HanpasjieHHe ymopa P u moMeHTa M, T. e. U3MeHeHHEM yrna
aTaK¥ @ MOXHO [ONYUHTs [TOJSIONHUTE)IBHBIE, HYTEBbie H OTpUUATEIbHBIE
ynop u moMeHT. [lo Mepe nmoBopota nonacredt BPII (puc. 4.6) ynop ymess-
1aeTca A0 HyAs W, CAENaBILMCh OTPHHATENIBHBIM, MOCTeNeHHO BO3pacTaer.
Cuna conpoTuBnieHHs BpalLeHHMI0 BHHTA, JJOCTHTHYB HYJ€BOrO 3HaueHHs, BHa-
yasie npeBpailiaeTci B CHIY, CNOCOGCTBYIOIIYI0 BpallieHHI0 BMHTa B TY Xe
CTOPOHY, a NpH [alibHeAlIeM MNOBOPOTE JIONMACTeH CHOBA BO3BPAIACTCHA
K HYJIIO K IEPEeXOHUT B OGBIYHYI0 CW1Y CONIPOTUBIIEHUS BpaliieHHIO.



Ione3nast MOIIHOCTD, Pa3BHBaeMas TpeGHbIM BMHTOM B CBOBOIHOH BO-
fe, paBHa POHM3BELCHHIO CUITbI YNIOpPA P Ha ciopocTh MOCTYNATENBHOTO JIBH-
XeHUsL BHHTA Vy, a norpeﬁnﬂemau MOLUHOCTb — [IPOM3BENICHUI0 MOMEHTA CO-
LIPOTHBIIEHHA. BPAlEHHI0 Ha yrJloBYKW ckopocts Bpawenus. KL rpeGHoro
BHHTA B caoﬁonﬂou BOJIC ONPEAEAT 10 cl)opmyne

= Prp/(Mpw) = Pvp/(M - 27n), (4.28)

Tle w — yIIoBasg CKOpOCTh BHHTZ, paj/c. B ripakTuveckux pacuerax yfiop
M MOMEHT COIpPOTHBIIEHUA BpalleHH0 IpeGHOro BHHTa B CBOGOOHOH Boje
[PHHATO HPEACTaBNAT, B BHAe Oe3pasmepHrlX KOIQQHIMEHTOB, Ha3biBae-
MbIX K0dhuMeHTOM ynopa kK, U K03)PUUMEHTOM MOMeHTa k; H PaBHAIX

il

ky= Pl(pn*Dg); (4.29)

ko= My/(pn®D3). ' , (4.30)

)
3nech p — miotHocTs Bombl, T/M>. Tl cnpoexTHpoBaHHoro BONI 3xaveHus
K03(hHIMEHTOB yNOopa M MOMEHTa 3aBHCAT TONBKO OT OTHOCHTENbHOH MO-
CTYIM BMHTA A, U onpeenanTca NGO pacyeTHBIM MYTeM, JIHBO 10 pe3ys-
TaTaM HCIbITaHUA MOJENed BHHTOB B ONBITOBBIX OacceiHax npH Hx paGote
M30JHPOBAHHO OT Kopnyca cynHa. Koadduumentsr ky, k; u 1p Ha3biBaioT
2UOPOOUHAMUNECKUMUL | XGDAKTEPUCTUKAMU 2DebHO20 sunTa. I'padruecKyr

‘Puc. 4.6. Cunpi, peficTBy 0iMe Ha eMeHT onacTu BPHI npu ee moBopore:

d — NONoOXMTENbHbIE YIOp H MOMeRT (P > 0; Q > 0); 6 — NONMOXMTENbHBIA MOMEHT
M HyneBo# ynop (BMHT noTpe@iiser 3Hepruio mBuratend, P =0; @ > 0); 6 — oTpuua-
TENLHLIA yNOp U Hynesoit Moment (P < 0; @ =0); 2 -~ OTPHUIATENbHbIE YIOP U MOMEHT
(BuHT 'paBoTaer kak Typ6uma, P < 0; Q < 0); O — OTPMUATENbHbIA YIIOP M HYJIEBOM
moment (P < 0; Q =0); € — OTpHUATENbHBIN YIIOp M NONOMMTENbHLIA MoMeHT (P < 0;

Q> 0)



3aBUCHMMOCTh 3THX - XapaKTEepPHCTHK OT OTHOCHTEJIbHOH IIOCTYIIM BHHTa UMe-
HYIOT KpugbimMu OelicTeus 2pebHo20 6UHTA.

§ 35. Pabora rpeGHoro BuHTa 332 KOPIYCOM CyIHA

BsaumoneficTsue rpeGHOro BHHTA ¢ KOpIycoM cyaHa. B peansHeix yc-
JIOBUAX TpeGHOM BMHT HaxoOMIcA He B cBOGOgHOM Bomde, a BONM3M Kopryca
CyOHa ¥ B3aMMOJIEHCTBYeT ¢ HMM, YTO MeHAeT YCIOBHA paGoThl BMHTA. Bo-
NepBBIX, 33 [ABHXXYIIMMCA Cy[HOM HelpephiBHO OCBOGOXIAWTCA 0GBEMit
NPOCTpaHCTBa, paHee 3aHATHIE KOPIYCOM, KOTOpbIe 3alOIHAIOTCA OKPYXKaiG-
iwed Bofo#A. J16 BBI3pIBaeT TeUeHHE XUAKOCTH B CTOPOHY JABMIKEHHUA CYQ-
Ha — NOMYTHpIH NoTOK. '[locTymatesibHast cKOpOCTs HaGeraiouiero Ha BHHT
NOTOKAa PaBRHa Pa3HOCTH MEXY CKOPOCTAMM CyOHa M TOMNyTHOrO MOTOKA.
U3MeHeHHe MOCTynaTenbHOM CKOPOCTH HaGeraomero IOTOKa NPHBOIMUT
K YBeITHYEHHIO YI7Ia aTakH, a cllefoBaTe/IbHO, MOJBbEMHOH CHIbI M ymopa
(cM. puc. 4.5, 6). Bo-BTOpbIX, IrpeGHOM BHHT COO6ILIAET NOIONHHTEIbHbIE
CKOPOCTH OKpYXawlled Boje M yBeJIHUMBAeT CKOPOCTh 0OTekaHusA Kopiryca
B palHOHe KOpMbI, B pe3ylbTaTe Y4ero NOHUMAETCA JaBlIeHHe MeXy BHHTOM
H PpaclolloKeHHOH Ilepen, HAM KOPMOBO# 4acTbi0 Kopryca cynHa. ColpoTus-
JieHVe JBMXEHHMIO 3aBHCHT OT pa3HOCTH JaBlieHMil BOIbI Ha KOpNycC CyIHa
B HOCOBOH ‘M KOPMOBO# uacTsx. [TOHMXeHHe [aBIleHHA B KOPMe IPHBOIMT
K YBe/JMUCHHI0 CONPOTUBIEHHSA Ha BenuuvHY § R, Ha3bpiBaeMylo CWIOH 3aca-
coiBaHuA. CremomatenbHo, miA obecleueHHs 3a[aHHOH CKOPOCTH Cy[Ha

" ynop BuHTa P poikeH Gbirh Gonblie 6yKCHPOBOYHOIO CONPOTHBIICHHA Rg
Ha BennuuHy S R:

P=Rg+8R=F, +5P, (a3

roe P, —nonessas 1aAra rpeGHoro BHHTa, MIIylIasi Ha IpeofoleHHe Oykci-
POBOUHOTO compoTHBIeHus, kKH; 8P — NONONHUTENBHEIH YIIOP BUHTA, HEOO-
XO[MMBIA [UIA TIpeofoneHns CUibl 3acacbiBadusa SR, xH. Tlpu paBote rpe6-
_HOTO BMHTA2 32 KOPIYCOM CyJ[IHa IOJle3Hasg MOILHOCTh paBHA NPOU3BELEHHUIO
noJjesHol 14Aru (2 He ymopa) Ha ckopocth cynHa. KIIJI BuHTa, paboTalomero
32 KOpMycOM cyIHa, Ha3biBaeMbli nponyascuéneim KIII, onpepenutcs us
BBIPaXKeHUsA :

Ny = Pov | (Mpw) =Py | (M, - 277). | (4.32)

Ipu Gonbumx yacToTax BpaleHHs (MM CKOPOCTAX NBHXEHMs) paspe-
MeHHe Ha 3acachIBalOLIeH CTOPOHe JIOIAaCTH MOXeT NOCTHYb TaKOM CTeleHy,
YTO BOJA HayHeT BCKHIATh IIPH CBOef coOGCTBEHHOM TeMmepaType. 310 ABIle-
HHe Ha3biBaeTcA KasuTayueii. OGpasylolMecs NMPH KaBHTAUKH Iy3BIPBKH
3a7MI0JTHEHbI Ta30M, BBIAENUBILMMCSA M3 BOHBI, B KOTOpO# OH GbUT pacTBOpeH,
W mapamu Bopnsl. surasce BMecTe ¢ IOTOKOM H NONafas B 30HY [IABJICHHA,
TNPEBBULIAIONIErO [IaBlleHHe MX OGPa3OBaHUA, NMy3bIPbKH B THICAUHbIE MOSTH
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CEKYHMB! CXJIONBIBAIOTCA M MponafalT. B MOMEHT pa3pbsiBa My3bIpbka K ero
LEHTPY ¢ OONbLIOH CKOPOCTBI0 YCTPeMIAKTCS YacTHLBL BOObL, U B MaJleHb-
KOM o6beMe ObIBHIErO Iy3bIppKa BO3HUKAIT OrpOMHble faBiieHHs. Eciu
Ny3bIPBKH CXJIONBIBAKTCA Ha JIONACTH, ee MOBEPXHOCTb HAaUMHAET paspy-
ulaTecA. BHayarle MOABIIAIOTICA OCIMHKH, KOTOpBle 3aTeM CIIMBAIOTCA B A3BBI
(XaBUTAlMOHHAs 3pO3Us BHHTA), M 3d KAKOE-TO BpeMs BHHT IIPHUXOIUI
B HerogHocTb. C yBelWYeHHEM CKOPOCTHM MABHXXEGHHUA BOMABI OTAE/IbHBIE IIY-
3bIPbKH CJIMBAlOTCA B OOMH Ny3bIpb — KaBepHY, KOTOpPBIA 3aMBIKaeTCs 3a
TesioM nonactd. Ilockonbky pa3pylieHHe HPOMUCXOAHT B MeCTe 3aMbIKaHUA
Iy3bIpA, QJIA JIONACTH OHO He onacHo. Takyw pa3sBUTYI0 KaBHUTALHUI, KOTO-
POH OXBayeHa BCA MOBEPXHOCTh JIOMACTH ¢ 3aMbIKaHHEM KaBUTAllMOHHOM Ka-
BEepHBI BHE Tejla, Ha3hIBAWT BTOPOH cTajmueil kaBurauuu. C MOMeHTa Havana
KaBUTAllUM Pe3KO 3aMe[JIAeTCH JajibHEMIIMA poCcT rHAPOANHAMMUECKHX CHII,
ymenbiiaercss KILI BunTa. OcHOBHOR Mepo#t GopbOb! ¢ KaBUTaLueil ABJIALT-
€A NpaBWIbHOe NPOEK TUPOBaHHe rpebHOro BUHTA.

WHorpa npu paGote BMHTa MOXHO YCNbIIaTh 3BYYaHHe OHOTO, OBYX
WIN [aXke TpeX TOHOB. JTO 3BYUYaHHE Ha3bIBAWOT , NeHUeM’ 2pebHbIX 8UHTOE.
Yause ,,nieHKHe” MMeeT MeCTO Y JIATYHHbIX, peXe — Y CTaJbHpIX IpeOHBIX BUH-
TOB. Y UYT'YHHBIX BHHTOB ,HleHue’ He HaGiiomaetca. ,lleHHe” Bo3HuKaer
IPH MaJbIX YacTOTaX BpalleHUs M MHOIA COXPAaHseTCA OO MOJHbIX. OCHOB-
HOM MPUYMHOH ero BO3HHKHOBEHWA CJYXKAT BBIAEJIAIOUIMeCA M3 BOXBI NpH
pabore rpeGHorc BHHTa ellle OO IOABJIEHMS KaBHTallMM pacTBOpPeHHBIe B
Hedl My3pIpbKH Bo3ayxa. C pocTOM YacTOThl BpallleHWsl BUHTa HHTEHCHBHOCTD
HIyMa BO3pacTaeT, a NpH MOABJIEHMH KABUTALMK HHTEHCHMBHOCTb 3HAaUHTeIlb-
HO yBenwuuBaercs. lllym paGortaruiero rpeGHOro BMHTa XapaKTepusyeTcd
U ero coOGCTBEHHBIMM aKYCTHYECKHMM CBONCTBAMH, 3aBHCALIMMH OT €ro oc-
HOBHBIX 3JIEMEHTOB, KOHCTPYKLMH M BOCIPMHUMAacMOH HAarpyskH, a TaKXKe
BHGpauMen JIomacTei, BbI3bIBAEMOH HEPaBHOMEPHOCTbIO TpeHHA B NEHIBYN:
HBIX NOAUIMIHMKAX M B OednsynHod TpyGe. OCHOBHBIMH MepaMH GOpbObI
¢ ,NieHneM”’ TpeGHbIX BHHTOB ABIAKITCA 3a0CTPEHHME BBIXOAALIMX KPOMOK
TlonacTe#, NpugaHWe KOPMOBbIM HmaHroyram U-o6pa3Hoit ¢opmsl, obecne-
yeHHe TpebyeMBIX 33a30pOB MeXAy BHHTOM, axTepiuTeBHeM, pyJeM U BbI-
KpPYXXKaMM WIM KpPOHIITEHHAMH, [pUMEHEHHe CerMEHTHBbIX Npogwied cede-
HUA nonacti. KpoMe TOro, CHM>XeHHe 1IYMHOCTH paGOThl BHHTAa ODecleyH-
BaeTcA yBelHUeHHEM [NyOUHBI €ro IIOTpY>XeHHA, YBeJIHYeHHeM [IMCKOBOTO
OTHOLIeHUA. Meppl GoprGbl ¢ KaBuTallMed CIIyXXaT OOHOBPEMEHHO MepaMH
6oprObI ¢ IIyMOM paboOTaOLIErc BUHTA.

PaGora xomnnekca BuHT—nBuratens. OmHOM M3 HauGoJlee BaXKHBIX 3a-
a4y TeXHHYECKOH 3KCIyaTallud NpPOMBICIIOBOTO prioTa sBJAETCA obeclie-
yeHHe CTaOUIBHBIX OKa3aTeNled paGoTbl CyOHA INpH [UIMTEeTIBHOH ero 3kc-
IUlyaTauMH. PelileHMe 3TOM 330a4d BO MHOTOM 3aBHCHT OT CTENEHH B3aHM-
HOTO COTTIaCOBaHMA XapaKTePUCTHK 3TeMEHTOB KOMIUIEKca IpeOHON BHMHT—
KOpIyC CyHa—[IBUIaTeNb. '

Ilpy HU3NOXEHHUH IIpedlIeCTBYIOIIEIO MaTepuana I[0apa3yMeBaJioCh,
YTO OBUraTelb aBTOMATHYECKM 00ecleudBaeT HYXKHbIH pexuM paboTsl BHH-
1a. Ha caMoM e mene nwoGoR gBMrarenb MoXeT HOpMaJIbHO paboTaTh TOJIBKO
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npu cobGNMoneHnH pana ycnopuii. Jna momy- Ne |
YeHUsi HanGonblilel CKOPOCTHM CynHa HIH N
HauGONBIEro  YMOpa IPH HAaHMEHbIIEM er
pacxole TOIUIHBA. HeOOXOOMMO [MOJTHOE
COOTBETCTBHE TpeGHOTO BHMHTA He TOJIBKO
OCHOBHOMY PDEXHMY 3KCIIyaTauuy, HO M
XapaKTepUCTMKAaM [JIaBHOTO JIBHTaTend.
BuHT pomxeH oGecneunBaTe paGoTy IBHra- Nes
TeJ‘Eﬂ c Hommfanmoﬁ MOMIHOCTBIO M 3aaH- 'x,: ;‘
HOH Y4aCTOTOM BpAIlCHHs, COXPaHAA IpH
3ToM cBoil Hameeicumit KITJ. WameHenue
ylopa M NoJie3HOM TATH, MOMeHTa CONpo-
THBJICHMA BpAaILEHHI0 M TOTpebnsaeMoi
rpeGHBIM BHHTOM MOIIHOCTH IIPOMCXOMIMUT,
C OJTHOM CTOPOHBI, 33 cyeT gameﬂemm yrna Pic. 4.7. BHHTOBBIE XapaKTepH-
aTaky HaGeraiollero Ha JIONacTd MOTOKa crHiu BPIHI ma wsaprosax (1),
Boasl (33 cyer H3MEHeHHA luara, QHaMeTpa mpu Tparemmn (2), Ha CBO-
HWIH JHCKOBOTO OTHOH.leHHﬂ) , a C Apyros — GomHOM Xopdy HpH NOBBILICHHOM
3a cYeT M3MeHEHHA YacTOTH BpameHHsn (Y ;‘(”‘1{201'"‘;";”“;';““(3:‘ , Bzﬂ::;‘x
BOl). C ypemruennem compotuBnemus oo it (f;), B THXyI HOTONy
[ABUXXEHHIO TIPM HeM3MeHHOM 4YacToTe Bpa- nopoxaeM (5); BHEWHAA Xa-
IEHAS (npu mepexome B UITOPMOBYIO pakTepucTHKa JIBC (6)
noroay, pa6oTe ¢ OpymMAMH JIOBa H p.)

YMEHBIIIaeTCA CKOPOCTh CYJ{Ha, @ MOMEHT COIIPOTHBIIEHUsI EPAlIEHUIO U MO-
. TpebnAeMasg BHMHTOM MOLIHOCTh BO3PacTaloT. 3aBHCHMOCTH TNOTpeGasenon
TrpeGHBIM BHHTOM MOIUHOCTH OT YacTOTHI BpalieHHs MPH MOCTOAHHOM Oyk-
CHPOBOYHOM CONPOTHBIICHHH HAa3bIBAIOT BUKTOBOU XADAKTEPUCTUKOMU, -

OcHOBHbIME (aKTOpaMH, ONpeNENAIOUMMH pa3BuTHe DY NepcleKTHB-
HBIX NIPOMBICTIOBBIX CY[IOB, ABIAKTCA: HEOGXOMMMOCTh BeEHHs NPOMBICIIA
B OTHAIEHHBIX paHoHax MMpoBoro oxeaHa; NOBbIILIEHHE CKOPOCTH H TSTH
npu paGoTe ¢ OPYIMAMM JIOBa; yBeJMYeHHe ONH 06pabaThiBaEMOTO YNOBa
Ha GOpTy CynHa npH OSHOBPEMEHHOM BeleHHMHM NMpomsicia. BceM 3tuM Tpe-
GOBaHMAM B Hawiyullled CTelleHH COOTBETCTBYIOT ABHTaTelin BHYTPeHHero
cropanus (JIBC).

Pexxum paGotet JIBC onpenenserca ero BHelHel xapax-repucmkou
(puc. 4.7). HopmansHo#t paGoTe pBMraTens Ha TOJHYI0 MOLIHOCTb N, , OT-
BeyaeT HEKOTOpas TOYka B, COOTBeTCTBYIOIIAA HOMHHalbHOW YacroTe Bpa-
IIEHHA 7y, KOTAa ABHITATeNb NPH ONpenelleHHbIX BHEIHUX YCIOBHSAX MOXeET
paboTtath HenpepsIBHO Be3 orpanuveHns Bpemenu. JIBC pomyckawot Kpat-
KOBPEeMEHHYI0 Neperpy3ky no MomHoctd (no 10 %) npu yBenuueHHOH no-
navye TomnuBa. MCHonb3oBaHHe MAKCHMaTbHOH MOMHOCTHM WIH NOBBIIIEHHE
YacTOThHI BpallleHHs CBepX 7, HelomycYHMMO, TaK KaxK NPUBOIMT K COKpailie-
HHI0O CpOKa cNyxGObl feTalled M yBelMYeHHIO YHENBHOTO pacxofa TOIUIHBA.
HOna oGecnevenus pesepca JIBC TpeGyroTca ero OCTaHOBKa M MOBTOPHBIH
nyck. IpaBuieHo cnpoexTupoBanHsift BOUI Gyder paGoraTh Npu HOMHHAIB-
Hpix mapaMerpax JIBC TonbKO B pacyeTHOM pexuMe 3KCIUTyaTallMH Cy[Ha.

Ne s

0‘ Ry Ny g N

283



JBuxeHHe cyoHa B TUXYH [Orofy HpH TMOJMHOM BOJOHM3MeEILCHUH
(cM. puc. 4.7) ocyuuecTBNseics NP HOMUHAIIBHOM pexuMe paGoTwl JIBC,
IIOCKONbKY IpeGHOH BHMHT NOTpeGiisieT HOMWHANIBHYIO MOIIHOCTh NPH HOMH-
HAIBHOM uYacToTe BpaleHWsi (ToukKa B) — BMHT COOTBETCIByeT HBHIaTe-
nio. Ha tpanenun nortpe6nseMas BUHTOM MolHOCTb N, M yacToTa Bpaiue-
HHA 7, MeHbIIe HOMHMHAIIBHBIX 3HaueHuil (touka A). IIpu nonsrrxe passuth
HOMMHAJIPHYI0 YaCTOTY BpalleHUs BHHT NOTpeGnsieT MoiuHoctb N, p, Gonb-
Y0 HOMMHAITBHOM, — [IBUraTells neperpyxaerca (touka E). I'peGHo#t BuHT
B 3THUX YC/IOBUSX IUT3aBAHMA CTAHOBMTCH TMAPONMHAMHMYecKH TskenbM. [lpu
NBHIKEHHH Cy[Ha TMOPOXKHEM B TUXYW Norofy norpeGisemMas BUHTOM MOIl-
HOCTb [V, , Y 4aCTOTa BpaiLeHus 1, Gollblile HOMHHATbHBIX 3HaueHui (Touka C).
Ilpi paGote ¢ HOMMHAIBHOW YaCTOTON BpalUEeHHA BUHT OTPeGIsieT MOILHOCT
N, 1, MeHbBLIY0 HOMUHAJIBHOR, — IBUIraTellb HeforpykeH (touxa K). I'peGHoii
BHHT B 3THX YCTIOBMAX IJI4B&HUSA CTAHOBUTCA FMAPOAMHAMHMYECKH JIETKHM.
BuHT Tpaysepa, paccUMTaHHBIl Ha PEXHM TPAIEHHS TPy GOBIIOM yNope H
MaJIol CKOPOCTH, OKaXXeTCA I'APOAMHAMUYECKH JIETKUM IIpU pexuMe CBoGOM-
HOTO XOfia. BUHTBI, CIpOeXTUPOBaHHbIE Ha PeXXUM TpaleHUs, HA3bIBAWT TATO-
BBIMH, Ha peXHM CBOGOIHOro X0ma — CKOpPOCTHBIMH. Eclu TpasieHMe U CBO-
GoaHblt X0 B Npollecce 3KCILTYaTallMy CYIHA IO BpeMeHH IPHMEPHO OIMHa-
KOBB!, TO [UIAA TAKMX CYOOB IPOEKTUPYIOT BHHT Ha KaKON-TO CPeJHUHN PeXXUM
paboTsl.

BHHTOB, COOTBETCTBYIOUIMX [BUIaTelIl0, MOXel GbITh GeCUHCIIEHHOE MHO-
xecTBo. OHM OT/IMYAIOTCA OT BCeX MPOYMX BUHTOB TOJIBKO T€M, UTO NIO3BOJIAIT
NOJTHOCTbI0 MOTPeGNATh NepeaBaeMyIo IBUTaTeleM HOMHHA/IbHY 0 MOILIHOCTb
[IpY HOMHHAIBHOW YacTOTe BpAallleHWs, UCHOJNb3ysA ee ¢ GONbIIMM WIH MeHb-
wHM 3¢ deKToM. ,

B cnyyae xak rupipogvHaMInyecKH TAKENIOTo, TaK. ¥ JIETKOTO BUHTA HOMH-
HajpHasA pacrnolaraemas MOLIHOCTH JBHIaTellsl MOJTHOCTBIO He MCIOJb3YeTCA.
s MoMHOro UCMoNb30BaHHA MOLIHOCTU HeOGXOOMMO, YTOGhl KaXION 3aBH-
CHMOCTH GYyKCHMPOBOYHOIO CONPOTHBIIEHHA OT CKOPOCTH CY/IHa COOTBETCTBO-
BaJI CBO# 1Iar rpeGHOTO BUHTAa. 3TOMY YCIIOBHIO MOXET YIOBIIETBOPATH TOJNb-
ko BPII, coBmematotmit B ceGe cepulo rpebHBIX BMHTOB Pa3NIMUHOTO 1Uara.
[ToBoporom nonacreit BPIIl MoxHo 0GecnieunTs HopManbsHyto paGoty JIBC npu
Pa3sHYHbIX peXXMMaX IU1aBaHHs. PexaiM paGoTel BPII u3MeHseTca ¢ TOMOILBIO .
cucteM ynpaplneHus. BPIl, skcimyaTupyeMbsle ¢ NOCTOSHHOM YacToTON Bpatue-
HHMA, IJif U3MEHEHUsA CKOPOCTH Cy/IHa MMEIOT TOJIbKO CHCTEMY yNpaBlleHUA
11arOM BHHTa, KOTOpasA aBTOMAaTHYeCKH YMeHbllIaeT 1Iar BHHTA NIpH Nleperpy3-
ke npurarens. Ilpu HCMONB30BaHMM CHUCTEMBI NPOrPAMMHOTO YNpaBJIeHUA
BPIll v fBurarenem ux coBMecTHasi paboTta ocyiecTBIIsieTCA MO XEeCTKOM Mpo-
rpaMme, obecleynBamoileil MMHUMAaIbHBIA pacxo[ TOIUIMBAa Ha KaKOM-THOO
ofHOM pexauMe IU1aBaHus. [lpu usMeHeHMM pexaiMa IUIaBaHHMsA NporpaMMa
KOppeKTUpyeTcsi. CHCTeMa aBTOMAaTMYECKOIO peTYNHpOBaHHA KOMIUIeKCa
BPll-npurarenb—cynHo ofecleunBaeT aBTOMAaTMYeCKHMH BHIGOp pexaMa
paborel JY ¢ MUHHMAJIBHBIM PacXOIOM TOIUIMBA MPH MI0GBIX YCIOBUAX IUIa-
BaHMA U aBTOMATHYECKYI0 3aILMTY JBHIaTellsd OT neperpy3ok. Cucrema obec-
MeYMBACT pa3felibHOe ynpaBliehue apurareidem u BPI, yTo >kenartensHo npu
UIBapTOBKAX U paboTe ¢ opynusAMM J10Ba.
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Buj ycraHasnuBaeMoro rpeGHOro BMHTa Ha COBpPeMEHHBIX MPOMBICIIO-
BBIX Cy[ax 3aBHCHT OT XapaKTepa NPOMBICTIOBOH [eATENBHOCTH Cy/Ha (pail-
OHa TPOMBIC/IA, TMIA 3CHOBHOTO ODYHHS JIOBA, APOM3BOICTBEHHON [EATENb-
HOCTH M T. 1x). Ha Tpaynepax npM MOLIHOCTH TJIABHOTO HBMrarelia [0
450 kBr vame npumeHsawr BOU, 450-750 xBr —vuvame BPIH, cBhiie
750 kBT — Tonbko BPII; Ha ceftHepax-Tpaysiepax go 1100 xBr vame npume-
a0t BOUN, cBpime 1100 xBr — BPUI; Ha ceitHepax — B ocHoBHOoM BOII;
Ha TIpMEeMHO-TPAHCIIOPTHBIX Cy[JaX B OCHOBHOM JipkmeHswoT BOIl, B Hexo-
TOpbIX clyvasx (HanpuMep, Ha TP mp. ,, Atmantux-602°") — BPHl; Ha of-
pabaTbIBalOLIMX Cyfax — B ocHOBHOM BOI, a Ha HeKOTOpBIX YHHBEPCAT:.
HBIX cymax (HanmpuMep, Ha KpaGopbriGOKOHCepBHOM ilaB6asde BOIOU3MElL:
HMeM okoro 21 000 1) — BPIIL

COBOKYITHOCTh COITIACOBAHHBIX MeXXAy cO60H XapaKTepUCTHK KOPIyCd
CyZAHa, rpeGHOTO [BUraTelld U ABMXKUTENA, NOCTPOEHHBIX B 3aBUCHMOCTH OT
CKOPOCTH Cy[Ha, Ha3biBaOT HACROPTHOU Ouazpammol WK X0008siMu Xa-
paxTepucTukamuy. PellleHue NpaKTUYeCKMX 33a4 ¢ NMOMOUIBK [ACIOPTHOH
IMarpaMMbl pacCMaTpUBaeTCs B CleUHATbHBIX KypcaX.

§ 36. IlyTn noBslileHHst MPONYJILCMBHBIX KaueCcTB Cy/IHa

JddexTHBHOCTE paboThl CyaHa OMNpedensieTcs CPOKAMH OKYNaeMOCTU
3aTPAT Ha ero NOCTPONKY M 3KOHOMMYECKHMH MOKA3aTeIMM IKCIITyaTallH.

BbiGop palMOHaIBHBIX TNAaBHBIX pa3MepeHMM NPHUMEHHTENIBHO K KOH-
KPeTHbIM YCJIOBHAM 3KCIUTYaTalWM MO3BOJIAET YMEHBIIUTh CONpPOTHBIIEHUE
Bombl 10 13 %, a TwatenbHas orpaGoTka ¢opM 0GBOAOB MOABOJHON YacTH
KOplyca IyTeM MHOTOKPAaTHBIX MOJEITIBHBIX JIKCAEPUMEHTOB MOXET Oiec
[eYUTh [OIMOJIHHTEJIBHOE YMeHbLUeHHe COIIpOTHBIIEHHA BOOb Ao 15 . 7
3TOM KaX[bIA I[POUEHT CHHXeHUA CONPOTMBIIEHUS COOTBETCTHY -
yMeHbllIeHHA TpebyeMOH MOIIHOCTH ITIaBHOTO ABHIaTens H HpPUMepHO
COKPAIlleHUsl PacXO/la TOIUIMBA.

CyuiecTBeHHO CKa3piBaeTcsd BbIOOp ckopocTH OBHXkeHus. HeaHauutersip-
HOe yBelMueHHe CKODOCTH B 30He HeGNaronpUATHBIX CKOpOCTeil (BepilinHa
HOCOBOH BOITHBI HAKJIaIbIBAaeTCA HAa BepIUMHY KOPMOBOH) TpeByeT 3Hauu-
TEJIbHOTO YBeIHYeHMA MOIUHOCTH jABMrartens. B To >xe Bpems B 30He Giiaro-
NPMATHBIX CKOPOCTeH (BeplUMHA HOCOBOH BONIHBI HaK/lafbiBaeTCHd HAa MOM0-
LIBY KOPMOBOH) MOXHO 6e3 CyuleCTBEHHOrO M3MeHEHHA MOWHOCTH yBe-
JTHYUTL CKOpocTh cyAaHa. Co3faHuo 30HbI GnarompuUATHRIX CKOpoctei (yBe-
JeyeHuo BOJTHOOGpA3ywiled [NHHBI) CMOCOGCTBYET NpHUMeHeHHe Gynbfo-
BbIX 00pa3oBaHMi HOCOBOH OKOHEYHOCTM, mo3BonAwoumx npu Frp 2= 0,2¢
YMEHBIIMTh BOJIHOBOE coHpoTHBiieHHe go 10—15 %. OpHako Gnaroapuss-
Hbl 3Q¢eKT CHMXaeTCA NpH OanNacTHOM Iepexofe, TPAIeHHH, MOHMXKEH-
HBIX 3KCIITyaTaUHOHHBIX ckopoctax. KpoMe TOro, Ha compoTHBNeHHe OBH-
KEHMI0 CYIIEeCTBEHHO BJIMAeT 3HaueHHWe Ko3dgpuuueHnta 6ynsboobpasopa-
HHA (OTHOILEHMe IUIOINAH HAWGOJIBILETO IIONEPEUHOro CeueHHs Oynbba
K IUIOWAfy MOTpYXeHHOH 4acTW Mujelb-lunaHroyra). Tak, Ha rONOBHBIX
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BMPT thna ,IlpoMereir” ko3dduimeHT GyNT6006pa30oBaHHMA COCTABIAN
0,12 1, XOTA CONPOTHBIIEHHE ABHXEHHMIO CHH3HIIOCH, Yalue Habomasncs ce-
MHHI, NOBBICH/IaCh BHOpAauUMA KOpIyca, KWieBasd Kauka crana Gojlee Tse-
noii. M3 coobGpaxenuit obecrieyeHuss 0OGMTaeMOCTH M INPOYHOCTH KOPIyca
KosbodHuurenT GynpbooGpasoBaHua GbUT 3HAUMTESIBHO YMeHbIeH (1o
0,03-0,05), GnaronpuATHeil 3¢dexT Gyms6a ymeHsumics. [lostomy B
KaXIOM OTAENbHOM Cllyyae pelieHHe O NPUMEHEHNH HOCOBBIX OKOHEYHOCTeH
6ynr6006pa3Hbix GOpM NpHHUMaETCHA NOCTe TLUIATETbHBIX YK CNIEPUMEHTOBHA
MOJIEITH.

Bonbiioe 3HAaueHHE WMeeT PaUMOHANIbHOE NPOEKTHPOBAHUE BUHTODY-
JIeBOTO KOMIUIEKCAa B COYETAHHH ¢ KOHCTPYKTHBHBIMH 3JTeMeHTAMH KOpPMO-
Boil oOkoHeyHocTH. KopMmoBoi 6yms6 sanmoHckoi dupmer ,,KaBacaku™
(puc. 4.8, @), ycraHoBnenusnt B [Tl BONU3IW KOHCTPYKTHBHON BaTeplIMHUW
MaccaXMpCKOTo f1apoMa, 3a CYeT B3aHMOTAleHHs BOITHOBBIX CHCTEM, CO3.a-
BaeMbIX KOPMOBOH OKOHEUHOCTbIO ¥ CaMHUM Oyinb6oM, obecneyun cHHxe-
Hue TpebyeMoil MowmHocTH Ha 5 %, UTO COOTBETCTBYET MPUPOCTY CKOPOCTH
0,25 y3. AcuMMeTpuuHBie OGBOJIEI KOPMOBOW OKOHEYHOCTH HAa MOJENbHBIX

Puc, 4.8, CpeficTra IoBBILLIEHHS IIPOTYJIBCUBHBIX KaUeCTB CyIHa:

a — xopmMoBoi 6ynp0; 6 — HANPaBNAWLIEA HAcanKa; € — NpeaBuH-
TOBas Hacaka; & — MpeABMHTOBOH crpamnswoumit annapar: I — axrep-
QiTeBeHb; 2 — NONyKonbuo; J — crofika; 4 — rpeBHoM BuHT; S5 — nepo

pynsa



HCIBITAHUAX [I0Ka3aJIH, YTO IpU He3HAUMUTENIbHOM yBelHYeHHUHM GYKCHpPOBOY-
HOT'O CONPOTHBIIeHHA TpeGyeMas MOLIHOCTb IJIaBHBIX [BUraTeliel yMmeHbLia-
ercs Ha 6—7 %.

Ocoboe BHMMaHHe B MHPOBOM cyzlocrpoemm YIOeNsAnT MNOBBIIEHHIO
nponynscuBHoro KIIJI. IIis cpenHETOHHaXHbBIX H KPYNHBIX CYyHOB ¢ Goub-
mo#i ocankoi HauGollee 3¢peKTUBHBIM NPU3HAETCA YBeJIHUYCHHE IMAaMETpPa
BHHTa IpH cooTBercTBywweM (B 1,5-2,0 pasa) cHiXeHHH YacTOTBI €ro
ppaileHnss. CoueTaHHe TMOJyTYHHElIbHbBIX KOPMOBHIX OOGBONOB M BHHTA
GONBILIEr0 [MaMeTpa IpPU MANOH YacToTe BpaileHHA oGecneuusio yHHUBep-
calpHbIM CYXOTPY3HBIM cymaM Tuna ,MynsTucdnexc” yBelHYyeHHe MPO-
nynascuBHoro KIII Ha 10 %. OceBas JIHHMA TyHHellA 3THX CYHOB HallpaBile-
Ha BHM3, ¥ 3a60p BOMBI OCyILUeCTBIseTcA M3-MOM HHUILA, Glarofaps deMy
BMHT paGoTaer B CIUIOLIHOM IOTOKe JaXke TOT[a, KOIrJla BaTeplIMHHsA HaXo-
[OMTCH HHXe BepXHel KPOMKH JIONACTH BHHTA. Y Gankkeppuepa ,,KaHanueH
3HTepnpainc” ¢ nomgoGHo# cxemor npomynscuBHbil KIII Ha 22 % Bbiue,
a TpeSyeMas MOLIHOCTb ITaBHpIX ABWrarenell Ha 12 % Hudke, 4eM y aHano-
IMYHBIX CYHOOB ¢ 0ObruHpiMH oGBofamMu, Jo 5 % MoHO yBelIMYMTh PONYIIb-
cuBHbiit KIIJI BMHTa mpaBwiIbHBIM BhIGOpOM NpoduiA nonacTed H TillaTesib-
HOjt 06paBoTKOil IOBEPXHOCTH BUHTA.

YcraHoBKa KOHTPBUHTOB, KOHTPIpPOMNEIUIEPOB H OOTeKaeMbIX pylei
TaKXe YMeHpuiaer norepd. KOHTPBHUHTLI M KOHTpNpONeNsiepbl UMEWT OT
OBYX HO LIECTH.JIONAcTed. PacrmonaraioT UX COOTBETCTBEHHO Nepell rpeGHbIM
BHHTOM WM 33 HUM. B nepBoM ciydyae KOHTPBHHT 3aKpy4YdBaeT MOTOK B
CTOpOHY, TPOTHBONONIOXHYI0 BpailleHHI0 rpeGHOro BMHTa, a BMHT pacKpy-
YHBAET 3TOT NMOTOK, 00ecHeYHBas eMy INPAMOIIMHEHHOe OCeBOE IBHXKEHHE.
Bo BTOpOM clyyae KOHTpHpollelyiep cNocoBCTBYeT pacKpyYMBaHHI0 NOTOKA
H CO3MaeT MONOIIHUTENbHLIA ynop. B HacToAiuee BpeMs KOHTpUpOINENIepbl
3aMeHeHbl TNPOCTHIMH OGTeKaeMbIMU PYIISIMH, YCTAHOBJIEHHBIMH 33 I'peGHBIM
BMHTOM, BBINOJHANIUMMA pPOJIb KOHTpIpOINe/llepa M YBeIMYMBAKIIMMU
KII[ rpeGHoro BuHTa 10 5 %.

OpHOH M3 pacTlpoCTpaHEeHHBIX 'KOHCTPYKLME Ha Cygax MpPOMBICIIOBOTO
dnoTa ABnAercA curapoobGpa3Has Hafenka Ha mepo pynsa (cM. puc. 2.1, g),
yMeHbllaonas BuxpeoGpazoBaHHe 3a CTyNuued rpeGHOro BHHT4, YTO IMO-
poimtaet ero KIIJ.

' lllupoxoe pacnpocTpaHeHHe Ha Cyfax NMPOMBICIOBOTO ¢JIOTa MOJYYMITH
HampaBnsioiuMe Hacapku (puc. 4.8, 6). Ilnomans KOpMOBOTO OTBepCTUA
HacaJKH paBHa WIH HecKOJIbKO GOlbllle IUIOLIAAM OUCKa BUHTA, a IUIOWAIb
HOCOBOTO OTBepCTHA 3HauuTenbHO Gombite. Kaxqbiit anemeHT npoduns Ha-
HpapJisionied Hacagiku obTekaercA NMOJ HEKOTOPHLIM YTIIOM aTaKH &, B pe-
3yJbTaTe Yero BO3HMKAIT NOAbeMHaA cuna dP, u 1oGoBoe CONPOTHRIICHHE
dP,, co3nawiune B NpoeKUMH Ha HAallpaBlieHHE XOMa CYJHA JOTOJIHUTENIbHLIHA
ynop dPy, 4TO BMecTe ¢ U3MeHeHUEM HaNpaBlleHUA CPbIBAOILIETOCA ¢ Tpeb-
HOro BHMHTa IIOTOKa IOBbILIAET YNOp rpebHOro BUHTAa Ha TpaneHuu mo 40 %.
Hcnons3yoT Hacamki, ecTKO CBA3aHHbIE C KOPIYCOM CYAHA, H [IOBOPOT-
Hble Hacagku (cM. puc. 2.1, 9). Hanpapnsrowmas Hacagka yMeHbIUaeT Bepo-
ATHOCTb y[IapoB JionacTei rpeGHOro BUHTA O GUTbIA Nen U nﬂaBamume npen-
MeTbl, y/Iy4llIaeT YCIIOBUA paboThl BUHTA Ha BOJIHEHUH.
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B mnocnegme romsi HanuiM TpuMeHeHWe TpPENBHHTOBbIE HACaOKH
¥ CHpAMIAKUIME NpeNBUHTOBbIe anmnapathl. KombleBasa cTajiblas MpeIBHH-
TOBaf HACaAKa KPpEMHTICA K KOpMe Hel(OCPe[CTBEeHHO Mépel BHHTOM
(puc. 4.8, ¢). o dopMe Hacajxka HecuMMeTpHuHa, U 3bdeKT ee NeHCTBHA
32KJ110YaeTCA B BbIPABHHBAHMHM IOJIA CKOPOCTed M cTaGwiu3aliun o6TeKaHusn
KOpMBI, YTO CHHXKaeT GYKCHpOBOYHOE COIPOTHUBIIEHHE, YBENMYMUBAET MPO-
nmynbcuBHpI KILM, ymeHpinaeT BuGpauuio ¥ ynyylraeT MaHeBpeHHble Kaye-
cTBa cyiHa. B 3aBHCHMOCTH OT 3arpy3ku M CKOPOCTH Cy[Ha Hacajmka I03Bo-
JisfieT CHU3MTb TpeOyeMyH MOIUHOCTb IJIaBHOTO ABMratens Ha 4—10 %. Tak,
CNpAMIIAIOINMA TpedBHHTOBOK anmapat GupMbl ,,Muiy6ucu™, BhINONHEH-
HBIH B BHIE Da3spe3HOTO KOJIbLA C paguaibHBIMH CTOHKamu (puc. 4.8, 2),
3a cyeT paCKpPYUMBAHHA CTPYH BOMbI Nepell JUCKOM BHMHIA YBeINWUHBAET
ero KI1JI u obecrieunBaer yMeHbilleHue pacxoma TowiusBa Ha 4—7 %. -
$heKTHUBHOCTD allliapaTa BO3pacTaeT ¢ yBeauueHHeM [eBeilTa Cy aHa.

3HauKTe/IbHbIE pe3ePBBI MOBBILIEHUA NPONYJILCUBHBIX KayecTB KPOITCH
B CHMXEHHH BSI3KOCTHBIX COCTAaBJIAIOMMX CONPOTHBIIEHUA MyTeM ofecreye-
HHS MUHHM2NbHOH KOHCTPYKTMBHOH II€pOXOBAaTOCTH (BOJHHUCTOCTH JIUCTOB
OGILMBKH, CBapHbIX LIBOB M T. [I.) H TeXHOJIOTHYECKON [IePOXOBAaTOCTH (1Le-
POXOBATOCTH JIAKOKPACOYHOTO MOKPBITHA), YMeHbLIeHHH KOPPO3UH U 06-
pacTaHHsA KOpIyca CyIHa M JiolacTedl rpeGHOro BuHTa (cM. § 8 u puc. 1.37).

Koppo3sus, sposus, oOpactanue Koprnyca u jionacredl TpeGHbIX BHHTOB
B YCIOBHAX JKCIUTyaTauuM NpPUBOJIAT K THAPOAMHAMMYECKOMY YTAXKeeHHIO
BHMHTOBBIX XapaKTepUCTUK K K COOTBeTICTBYWIUEMYy HapyliueHHI0 GanaHca
MeXIy XapaKTepUCTHKAMH KOMIUIeKca BHHT—KOpHyc—naBHrarens. IIpu skc-
ninyarauun B Tponnkax CCT rugpopmMHaMuyeckoe yTskeleHue BHHTOB CO-
craBuiio 10 %. TloTeps ckopocTH CyNOB ¢ TMRPONMHAMMYECKH YTSKEeHHBI-
MM TpeGHBIMH BHHTaMHM M OOYCTIOBJIEHHBIE ITUM 3IKOHOMHUECKHE NOTEpH,
MOBBIIIEHHBIH . pacXo TOIUIHBA, a TaKXKe MOCIIeCTBHA NMOBBILIEHHOH TEIIO-
BOW HANpAXeHHOCTH JeTajledl UMWIMHIPONOPUHEBOH TPYIINbl ABUTaTeNIed BbI-
HyXJaloT IPUHUMaTh Mepbl K 06JIeryeHuio rpeGHbIX BUHTOB B Ipoliecce 3KC-
mwiyataiuu. Tak, npu pemoHte CCT ,, Tuopa’” muaMeTp rpeGHOTO BHHTA ObUI
yMeHblieH ¢ 3,8 1o 3,6 M. ,

Cpegu MHOXeCTBa HAalNpaBJIeHWH, CNOCOGCTBYHWILMX YITYUIIeHHI0 MpoO-
MYNTBCUBHBIX KayecTB CYNOB, HauGoliee U3YyUEHHBIM M MpOBepeHHBIM B 3KC-
TUlyaTailMOHHBIX YCTOBHMAX SABJIAETCHA TpPHMeHeHHe HH3KOOGOPOTHBIX Tped-
HbIX BHHTOB Oomnbinoro mmamerpa. MccreqoBaHusA Noka3pIBaioT, YTO ycCTa-:
HOBKa TAKMX BHHTOB B COYETaHMM C HallpaBIAIOILEH HACATKOH MO3BONIACT
MOJIyYUTb BBIMIPBILI MOIIHOCTH Ha pexHMax OGyKCHpOBKH Tpana mo 35 %
NpH NpaKTHYeCKH HyNneBoM 3ddexrte Ha cpobomHom xomy. OnHako wHc-
NONb30BaHHE HU3KOOOOPOTHBIX OTKPHITBIX IpeGHbIX BHHTOB [aeT BBIUI-
PHIII MOILHOCTH Ha cBoGomgHOM xomy okolo 13—-15 %. Tlostomy nepBeie
Ha#OyT MprMeHeHHe Ha HOOBIBAOLWMX CYNAX, a BTOPble — Ha TPAHCIOPTHBIX
pedprxkeparopax H mraB6asax.

3apaya MOBBIIEHUA TPOINYJbCHBHBIX KayeCTB Cy[IHa DeIIaeTCH COBMe-
CTHO CYHOCTPOHTeNSAMM M JKCIUIyaTaHMOHHHKAMH Ha BCeX CTagMAX Npoek-
THPOBAHHA, CTPOUTEIIbCTBA, IKCIUTYyaTallid ¥ PEMOHTA CYIOB.
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§ 37. Ynpasnaemocts CygHa

YnpapyisieMOCTh cyOgHa XapaKTepH3yeTcA ero BO3MOXHOCTBIO COXpa-
HATh WIM H3MEHATL HanpaBlieHWe [BHXEHHA [0 33[JaHHOM IporpaMme
H O0beMHACT ABA NPOTHBOPEYMBBIX CROHCIBA: Y CTOHYMUBOCTDb Ha
K Yy p Cc e —CIOCOGHOCTb COXPaHATh 3aJiAHHOE HAMpABJICHHE ABMKCHHA
¥ HIOBOPOTHHBOCTh — CIOCOGHOCTh H3IMEHATb HAPaBHCHHE IBUMMKCHHS
¥ ONIMCHIBATE TPAcKTOpMM NI0GO#A 3afaHHONW KpHuBu3Hbl. BonHewue, Betep,
HCPABHOMEPHOCTh B paGoTe rpeGHBIX BHHTOB H 1. Il. Bbi3bIBalOT OTKIOHCHHE
JUI cynHa oT nepBOHaYanmbHOIO HAlpaBIICHHA [BHXCHHA, HA3bIBAEMOE Pbic-
KaHueM. JKCIUTyaTAMOHHYI0 YCTOHUMBOCTD Ha Kypce CYMTaIOT obecrneveH-

' HOH, ecllH B YCIIOBMAX cJIaGOro BOJIHEHUS pyiib TEPeKNa/pIBACTCH HE Gonee
4--6 pa3 B MuHYTY Ha yron 3—5°.

Tpaextopua nBuxenus LT cynHa npu nepexiiafike pyJis Ha3biBART
yupxynayueiu, ckopocts aBwxenuss UT — cxopocrsio cydna Ha yupxyas-
yuu, yron (3, Mexay I u Bektopom cxopoctu IUT — yenom Opeiga cyd-
Ha. Pa3HYalT TPH NepHONA UMPKYJISUMH: HEPBHIA — MaHEeBPEHHDBIA — MO
BPEMCEHH COBIIafjaeT C NMPOJOIIXMTEIBHOCTBIO MEpeKTafiky pyNsfi, BTOpO# —
3IBONIONMOHHBIA — HAYHMHAETCS C MOMEHTa OKOHYAHHA MepeKIanKH pyns
H 33aKaHYHBAeTCH, KOTHAa 3J6MEHTbl [BHXCHHUA MEepPECTaHyT HIMEHATbCH

" BO BpeMEHH; TPETHil — yCTAaHOBMBIUMHCA — JUIHTCA BCe BpeMs, Noka pylb
HAaXOJMTCA B IepelIoXeHHOM nonoxeHuu. Tpaekropusa T cynmHa B nep-
BOM MNEpHONE UMPKYNISLUMH [pelcTaBiifeT CoBoi S-06pa3Hyl0 KpMBYIO,
BO BTOpPOM — CNIHpaneoBpa3Hyl0 KpHBYI0, B TPeTbeM — OKPYXHOCTh C [Ha-
METPOM UHMPKyJIALHH D,,. Tpetuii nepuop, 06bMHO HacTylaeT IIPH NOBOPOTe
cyaHa ma 100—150° no orHoumeHuo K Kypcy Ao nepekiagku pyns. OrHo-
wenwe D,/L, onpepenseMoe Bo BpeMs XOMOBBIX MCIIBITAHHMA, IUIA HOObE-
BaUMX CylOB HAXOOMTCA B npefenax 1,2—2,5, mia NpHEMHO-TPaHCHOPT:
HbIX M oOpabGareBarommx — B npepenax 3—6. UYeM MeHblle IuaMeTp ycTa-
HOBHBHIEHCA HUPKYJIALUMH, TeM NTywlie HOBOPOTIMBOCTh CYJHA.

Ilepo pyns npepcraBnseTr coGoit kpeuto. Kpsutom apiserca w kopnyc
cynHa (BaTepnuHAA — npodmwib, ocafka — pasMmax). Takum oGpasom, pylin
U KOpHyC 06pa3yloT CUCTEMy K3 ABYX KpbuibeB (puc. 4.9). C HayanoM repe-
KJIaNKK pyJis HalpaBJieHWe NMOTOKAa BOpbl, HaGerawinero Ha pyie 3a KOpmy-
COM' Cy[IHa, He COBIIAZaeT C HATpaBJIeHUEM HEBO3IMYIEHHOIO MPHCYTCTBHEM
xopnyca notoka. OgHako U3-3a KpaTKOB8PeMeHHOCTH MaHeBPEHHOT O NePHOIA
UHPKYJISAUKMK Yroi fpefiga ocraercd emte OYeHb MATBIM, CYIOHO [0 HHEPUHH
TIPONIOJIKAET ABMFAThCH MPAKTHYECKH NPAMOJIMHEAHO, M yroi aTaKu a, Ha-
Geramoinero co CKOpPOCTBIO ¥ Ha MEpo pyJif MOTOKA BOLBI MOXHO NIPHHATH
PaBHBM YOIy Hepexianixu pyns a. Ha pyiie Bo3HukaeT nogpemuan cuna P,
TiepNeHAUKYNApHaA HallpaBJlieHu HaGerafouero noroka, H noboBoe coupo-
THBIIeHHe P, [eicTByomee MO HanpaBjIeHUI0 NOTOKA. PagHoeHACTBYOIIAA
ITHX CW — FHApOAMHaMHYecKan cuna P, — nepecekaer M1O0CKOCTh CHMMET-
PHH pyiii B HEKOTOpOH TOYKE ¢, Ha3bIBAEMOH yeHTPOM Oa8/neHUR HA nepo
pyas. CornacHo M3BECTHOMY TNOJIOXEHHI0 TEOPETHUCCKOH MEXAaHHWKH IIpUBe-
netineM cwibl P, k T cynsa MoXHO BhUIEIMTH Iapy CHil ¢ TUIEYOM [, M cwity
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Py (puc. 4.9). MomenT napm cun Mp > TOBOPAYHBAIOLIAIA CYJIHO B CTOPOHY
NepeKNallku pyis, paBeH

Mp = Pyl =P, (L]2+e)cosa, . (4.33)"

rae € — paccTOfiHME OT leHTpa HaBlleHWss 10 ocu Gawlepa, m. Cany P:,'
MOXHO pa3JIOXMTh Ha cOCTaBnisiomMe: B HanpaBnewuu Il u neprnenpuxy-
msapuo JII. Cuna P, yBenuMuMBaeT CONpOTHBIeHME NBHXEHUIO, CKOPOCTh
Cy[Ha B HaNpaB/icHUH HepBOHAYAILHOTO Kypca HauMHaeT yMeHbiatbed. Cu-
na P, Bei3piBaeT GopToBoe cMemeHMe cynHa (npeiid) B CTOpPOHY, IIPOTHBO-
NOJNIOXKHYI0 MepeKiiafike pyiA. HM3-3a He3HaUHTENLHOH MPOTOIIKHUTENTBHOCTH
nepexilafky pyis pgpeitd cynHa npoMcXooMT ¢ yckopeHueM. BoaHukawwas
fpy 5TOoM chia uHepumk F, (Ha puc. He mokasaHa), npuwioxenHas B [T
Cy/lHa M HamnpaBJICHHasg B CTOPOHY, NPOTHBOMOJIOXKHYI0 YCKOpeHHI0 (B cTO-
POHY MEpeKNafgKy pyis), co3paer ¢ CWiod P, KpeHALIo napy, MOMeEHT
KOTOpOH paBeH

v

Mg, = P, (z, —d/2). (4.34)

CyBHO KpEHWTCA B CTOpPOHy Nepekianxu pyins no 1,5-2°. Yron Bo3pacra-
€T C YBEIWYCHHEM CKOPOCTH Cy[IHa M yMeHBILCHHEM MPONOJDKUTENBHOCTH
NepeK/IaIKu PyJIs.

C nossienneM ppeiidpa NOTOK BOIBI HAaUMHAET C YMEHBLIEHHOH CKO-
pocTeio v, HaGeraTs Ha GOpPT, BHELHHMA MO OTHOILEHHIO K HANPaBJIeHHUIO IIe-
peKJIagKu pyid, IO[ BO3pacTalMM yriiom apeida , a Ha nepo pyns nog
yMeHbIIAIOMMMCA yriioM g, =¢ — 3 (cM. puc. 4.9): YMeHbilleHue yria ara-
KH @, TPUBOIMT K yMeHbllieHHIo cuibl P, u mMomenta Mp . Kpome Toro,
Ha KOpIyce Cy[Ha, KaK Ha KpbUI¢, BCIe[ICTBUHE MOABJIEHHA HAPACTAIOLIEro
yrna ataku HaGerawomero noroka sogst (yria §) BO3HHKAIOT NMOAbEMHas
cwna Q,, nepneHAHKYNAPHAaA HalpaBlleHuI0 HaGeraloulero noToka, H joGo-
BOE coNpoTuBiieHHe O, NEACTBY0lIee B HaNPaBJIeHUH NOTOKA. B HavYanbHEIA
TIepHO, [IpH MANbIX YTTaX Ape#¢a LEHTp NpUIIOXKeHUs 3THX CHI pacnofloxeH
Heckonbko B Hoc ot IIT cynua. IipuBenenuem paBHopeicTBylowmed cun O,
u Oy ranpoguHamiyeckoi cwisl Qg kK LT cyHa MOXHO BBIJIIIMTH Mapy CHI
c mieuoM g u cuny Q;,'. Moment mapsr cuit Mg, nopopaynBamLuuil cyaHo
B CTOpPOHY HepeKianxkh pyis, (Ha puc. 4.9 3TOT 3Tal He flOKa3aH) paBeH

Puc. 4.9. Cunnl ¥ MOMeHTEI, AeACTBYONME Ha CYHO NPH YCTAHO BHBIIEHCA IMPKYNISUMH
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Cuny Qf g MOXHO Pa3JIOXKHUTh HA COCTABIIAIONME B HaNPaBJICHHH I u nepneH-
puxynspio AL Cuwia Q; yBelHuMBaeT COPOTHBIICHHE IBHKEHHIO, CKOPOCTh
CYJHa MpoJOIkaeT yMeHbmathcA. Cuna @, HpOTHBoAeHCTBYeT cmwie P.

YBenuuenue nog aercreuemM MomeHroB Mp , U Mg yrna fipeiiha § n ymeHs-
LIEHHE CKOPOCTH CY[IHAa B 3BOJIIOI[HOHHOM [epHOJKE UHPKYIIAIMH NPUBOOAT K
YMEHBIIEHHIO CHIibl P, AeficTBYIOLIel Ha Iepo pyJIs, H yBeHUeHHIo CHilbl (g,
neWcrBylomed Ha xopnyc. [lpu 3TOM TOuKa MPHUNOXeHHA MOCIeHed (TouKa
B) cmewaerca B kopMy. Bospacraiomas cOCTaBIIAIOMIAS CHIThI Qﬁ cwtaQ, B
KaKOH-TO MOMEHT BPEeMEHH OKa3blBA€TCA PaBHOH yMeHbINalowenes cuie Py,
a 3aTeM craHoBuTcsA Gosbute ee. [loatomy npeiid cynana B cTopoHy, o6patHyo
fepeKnanKe pyiis, NpeKpaiaercA, ¥ OHO HAYMHAET CMELIATHCA B CTOPOHY
nepexnankyu pyis. Ilocie Toro kak Touka B oxaxXercsl pacloNoXEHHOHW B
xopmy or UT cynna, moMeHT M W3MEHHT HaupaBleHHe [EHCTBUA M B
KaKO0e-TO MrHOBEHHe CTaHeT paBHBIM MoMeHTY Mp . Hactymur ycranoBus-
uleecsl ABHXEHHE, YION 3 CTaHeT MOCTOSHHLIM (paBHblM Bo), cwim P, u O,
YPaBHOBECATCA YNOPOM rpeGHOrO BMHTA, YCTaHOBHTCH IIOCTOAHHAA CKOPOCTh
nemwxenna T cynua no oxpyxHoctH guamerpom D,. C BO3HHKHOBeHHEM
KPHBOJIMHEHHOrO [IBUXEHHA HOABJIAETCA HOpMalbHasA CHNA MHepLUHMH (ILeHT-
poBexaan cuna) F, npunoxennas 8 [T cyaHa u HanpasiieHHas o pagnycy
TPAcKTOPHH HBHXKCHUA OT €€ LEHTpa B CTOPOHY, MPOTHBOOJIOXHYIO Iepe-
KINajike pyss, KOTOpas Ha YCTAHOBHBILIEMCA [BMXeHHH COBMECTHO ¢ CHIOH
“Q, — P, co3pmaer NOCTOAHHYK Mapy, KpeHAWylo Cy[AHo Ha Gopr, HpOTHBO-
TIOSIOXKHDIH NepeKnake pyns. MoMeHT 3TOH apst CHIT paBeH

Mg, = (@ —P,) (zg ~d[2). (4.36)

B coorsercTBun ¢ TpeGoBanmsivu Ilpapun yron xpeHa cyloB HpOMEIC:
noporo ¢uiora, HMEeIMX Ha GOpTy ChHenMANEHLINH NEpCOHAN B KOMHYECTBE
Gonee 12 yenm., mpu cxomneHny 3kumaxa y 6opTa Ha YCTAaHOBHBLIEHCS LMP-
KYJIALUMH He [OJDKeH MpeBbumars 3/4 yria 3amuBavun nuBo yria, NpH KO-
TOpPOM Majy6a NepeGOpOK BXOMMT B BOAY WIH CKYJIda BBIXOOMT M3 BOZBI
(mo MenpuieMy 3HaueHHI0), HO B NMoBOM clyuae fonxeH Gurs He Boree
12°. TIpaBuna pexOMeHIyIOT ONpeeNATh KPEHAMMA MOMEHT Ha YCTAHOBHB-
WeHCA UUPKYsiuH o ¢opmyne :

M, =0233Avdy (zg —d[2)/L, (4.37)

Tfle Vg — CKOPOCTh Cy[IHa Ha YCTaHOBMBIUeHCS UMPKYIHALEMHM, M/C, paBHas
80 % cKOPOCTH BLIXO/IA Ha IUPKYIIALMIO.

Ipu paccmotpenun dopmynnt (4.33) Moxaio chenarb ciepyioiee 3a-
kitouenue: Mp =f(a) npu nepexnamce pynsa or 0 ngo 90° chawana BO3pa-
CTaeT, IOCTHIaeT CBOCIO MaKCHMYMa, a 3aTeM yGbiaeT. HanGonbime 3uave-
HAA Mp , TmOny€aoTes NpH yrilax NEPEKIIANKH PYIIA OKONIO 35°. Mpu nepe-
KNajKe pme Ha yroi, GOIIleJHH 35°, 3¢peKTHBHOCTD €10 [IEHCTBHA PE3KO
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CHHXAeTCHd, BOIPACTAET CONPOTHBIICHHE [IBHXeHHI0O W YMEHBINAETCA CKO-
pocts cyana. [loatoMy pyineBoe yCTPOHCTBO CHaBaloT OrpaHAYMTENIAMH [O-
BOPOTa pyIl.

Mpunimn paBoTsl HanpaBNAIIIEH [TOBC Ol HacaJK{ aHAIOFHMYeH
HPUHUMITY JICACTBMA Nepa pynsa (cM. puc. 4.0, j. YBellMueHHe CKOPOCTH
cynsa, muddepeHTa Ha KOpMY CNOCOGCTBYIOT YXYAIIEHHIO IOBOPOTIIMBOCTH
H YJIyYlUeHHI0 yCTOHYMBOCTH Ha Kypce. Honopor B CTOPOHY HaKPEHEHHOTO
6Gopra TpeGyet ﬁonbmero BpeMeHH, a JUisl yJIepXaHus CYJiHa HA Kypce pylib
HEeCKOIIBKO nepexnanmnamT B CcTOpoHy KpeHa. Kauxka Bcerma yxymmaer
YNPAaBIAEMOCT, a [UIA yIepKAHWA Cy/IHA Ha Kypce TpH HAIIWYMH BeTpa Tpe-
GyercA mepexnagka pyls. YNpaBiisieMOCTb CY[OOB HPOMBICIIOBOTO (hroTa
CYILECTBEHHO 3aBMCHMT OT TWMA OpyJHMH JIOBa M B Hactosllee BpeMsl ollpefie-
JIAETCH OMbITHBIM Ny TEM.

§ 38. Kauka cynHa

"Korne6arenbhple JBUXeHUS CY/IHA OTHOCHTE/IHHO €rO TOJIOXCHHUA PaBHO-
BECHA Ha3plBalT xagukol. Ha BonHe, 10 cpaBHeHHIO ¢ NOMOXeHHEM papBHO-
BECHA B THUXYI0 MOTOfly, H3MeHsAeTCA NMOABOJIHbIN 06beM cynna. Hapyenue
ypaBHeHUsI TUIZBYYeCTH COIPOBOXJIAETCA KoONeBGaTeNbHBIMH IepeMeLueHUsA-
MH Cy[HAa BLOJIb BepTHKANIBHOH OCH, UMEHYEMBIMH 8epTUKLIbHOU KauyKoOl.
llpn 310M NHHHK [EfCTBUA CHA TAXKECTH M MOJIEPXKAHUSA HE HAXOIATCA Ha
OIHOH BEPTHMKAJIK, YTO NMPHBOJHT K OJHOBpPEMeHHBIM IIOBOPOTaM BOKpYT
MOTEPeYHOH OCH, Ha3biBaeMbIM Kuntesoid xauxoi. boprosas wauka Takxe
BBI3BIBAETCA BO3[eCTBHEM BoJHeHHA. Kauka yMeHsulaeT CKOpOCTh, YBeEIH-
YHBAeT pacXo/ TOIUIMBA, YXY[HIAeT YNpaBjfeMOCTh cyua. Bo3Humkawuiue
ApH KaykKe MHEPHMOHHbIC CHMIIBI M Y[IAPHI BOIH MOTYT MPHUBECTH K MECTHBIM
pa3pyLIeHHAM Kopiyca, NoTepe YI0Ba U Opy[Hil 110Ba, CPHIBY MEXaHU3IMOB C
(yHIAMEHTOB, CMEMICHHI0 IPY30B M onpokuubmanuio cynsa. [Ipu wauxe
YXYRIIAOTCA PeXHM paboThl MeXaHU3MOB, YCTpOHCTB M NIPHOOPOB, YCIioBUA
06HTaeMOCTH Ha CynMe, MPOABISETCH BpelHoe (PH3MONIOTHUECKOE BO3JEHCT-
BHe Ha J0jied B BUJe MOpCKO# Gome3nn. 3annpanue, 3aTpyaHAKLECe pabOThE
Ha many6e, crnocobCcTBYeT OMacHOMy oGsefieHEHHIO ManyOpr, NanyOHBIX co-
OPY)XEHHi U TPY308.

[lapameTprr Kauky B 3HAUUTENBHOH Mepe ONpelleNIII0T BO3MOXHOCTD
BelleHHs MNpomeicnia ¥ oGpabotkm ynoBa. HecoBMeCTHMOCTh KadKH 1UBAp-
TYIOLIMXCA CYIIOB [JIA Mepe/Iavuu-yJIOBa U NOMOJIHEHUA 32N1aCOB CONPOBOXIA-
ercs Pe3KMMM y[apaMd M [1ehOPMauMAMH KOPpIyca, TOTeped NPOMBICIIO-
Boro Bpemetu. Ilopor komgopraGenpHocTH (0GHTaEMOCTH) MNaccaXup-

CKHX CYJOB HepeIkO OrpPaHWUMBAIOT 3HaueHHEM JIMHEHHBIX YCKOPEHHH,
' KOTOpbIE BOJHHKAIOT BCHEICTBME Kauku, He npespmmioumm 1 m/c?.'Ha no-
6BIBAIOLIMX CYNaX IKHNAXY NPHUXOMUTCA paBoTaTh B YCIIOBHMAX 3HAYHTENIHHO
Gonpmmx ycxopenui (npespnmaioumx 3 m/fc?). Korjga Tpan Haxomurcs
Ha TIOBEPXHOCTH MOji GOPTOM MIIM y CIIMNA, BCIUIBIBAA U ONYCKasACh BMeCTe
C BOJIHOH, HArPY3Ka Ha NPOMBICIIOBbIE MeX23HHIMBI H ODY/IMA JIOBA PEIKO
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yBeNMYHBaeTcs, MOCKONbKY MAalas AJIMHA M Maag CTpelKa IIpOBMCaHuA
BaepoB He N30T aMMOPTH3HPYywlero 3¢peKTa U TPOHCXOIAT Pe3KHe PhIB-
KH. AHATIOrMYHa KapTHHA NpH MOJgbéme Ha CyIHO CKOLLIEIBKOBaHHOTO HEBO-
na. HauBonee cwibHasi GoproBasg Kauyka BO3HHKAeT IIPH TOJIOMEHHHM CyXHa
6e3 xona naroMm Kk BoniHe. O6pabarTpiBaioilMe U FIPHEMHO-TPAHCIIOPTHBIE CY-
fa, MaHEBPHPYA CKOPOCTbIO' H KYPCOM B OTKPHITOM MOPE, JIETKO H36eraior
NOJIOXKEHU#A Narom K Bonue. JloObiBaioliMe cy/ia YacTO JiMilieHbI CBOGOMBI
MaHeBpa, TaK KakK paboTaioT C OpyAMsAMH JIOBa, CTOHMOCTh KOTODPBIX Hepel-
KO COM3MEPHMA CO CTOMMOCTBIO CAMOTO CY/IHa, 2 HX COXPAHHOCTh B YCJIOBH-
SIX BOITHEHHA 06GecneuyMBaeTCs ONpefe/ieHHbIM MOJIOXEHUEM OTHOCHMTEIIBHO
cynHa. JIMieHHoe Xofia CYOHO OOBIMHO pa3BOpPAYMBAETCA IaTOM K BOJIHE-
HHIO, TI03TOMY fIOJIOXEHHE JIATOM K BOJIHEHMIO, HanboJiee OMAacHOe ¢ TOYKH
3peHHA OCTOWYUBOCTH, K COXAJIEHHIO, JOCTATOYHO XapaKTepHO MiA HoGbI-
BAOMMX CyJOB. JTY CHTyalHio ¥ NPUHMMAKT 33 pACYCTHYIO IPH OLEHKe
KayKH MpoMpicioBoro cygsa. KpoMe Toro, BepoATHOCTE HAMOTKH ceTei
Ha BHHT JOGbIBalollero cynHa ocobGenno Benuxa. Ho He Bcerna xauka Bpep-
Ha. Hekauvaiowmeecst nmpompiciioBoe CyHO ¢ HeGOJNBIIMM HaIBOAHBIM GOpTOM
ObUI0 Obl COBEpIIIEHHO HENPUIOOHO B IPOMBICIIOBOM 3KCIUIYaTallMM, TaK KaK
ero mnanyba nepuofnYecKH NONHOCThi0 GBI 3aramrmBanack. CnocoGHOCTH
MPOMBIC/IOBOrO CyfAHa ,,OTbIFPHIBAThCA, T. €. BCIUIBIBATH Ha BOJIHE, He TPH-
HMMaf BONy Ha GOpT, ABIACTCH BaXHEHIIMM [OKA3aTeNeM ero MOpexofi-
HOCTH, IOCKOJIbKY Ilany6a sasJigeTcs paboyei.

Kauky cynHa xapakTepM3yWT cCle[yluide [apaMeTpbl: aMIUTMTY/IA —
HauOonblllee OTKIJIOHEHHe CY[HA OT IOJIOXEHHS PaBHOBECHSI, M3MepHEMOe
npu 6OPTOBO# M KWIEBOH Kauke yInamu kpeHa 6, w aubdepenTa Y, co-
OTBETCTBEHHO, a NPH BEPTUKAUIBHOH KaUYKe — Pa3HOCTHI0 OCAJIOK B. OJIONKE-

.HHM PaBHOBECHS M KPaiHEro BEPXHEFO MIIH HHXHETO NMOJIOXEHUH; pa3mMax —

MOJIHOe NepeMellieHHe W3 OJHOIo KpaWHero IMOJIOMEHHH B [pyroe; foliHoe
KoJiebaHHe — cyMMa JIBYX c/leJyIOIHX ONMH 33 [PYTHM DPa3Maxos; rlepn-
opn T - BpeMAl cOBepllleHHA OTHOTO MONTHOTO KONeGaHKs.

Ha B3BOJIHOBAaHHOH LOBEPXHOCTH Kauka CY[H4 Cllaraetcs M3 coﬁcrneﬂ-
HBIX H BBIHYXJIEHHBIX KOJleDaHHH, 06yclOBIeHHBIX CHCTEMATHYECKMM BO3-
HOEHCTBHEM BOJNH. BojiHeHue, IpM KOTOPOM BCe BOJIHBI MMEIOT OJIHHAKOBbIE
X3apaKTEPUCTHKH, HA3RIBAIOT PecyaapHbiM. B [eHCTBHTENIBHOCTH pa3nu4Hbie
BOJIHB! OT/IMYAIOTCH 3HAYEHUAMU CBOMX XapaKTepUCTHK, MOITOMY MOpPCKOe
BOJIHEHHE ABJAETCA HcperynﬂprlM. Ber BONH He CONPOBOXMIAETCSH CTOJIb XKe
OBICTPRIM NOCTYNATeNbHbIM TepeMoLIeHHEM BOJHBIX Macc, fl0j0GHO ToMy,
KaK mnpo6eraiomue 10 MOBepXHOCTH HHBBI BETPOBBIC BOJIHBI He CONpPOBOX-
N2I0TCs NlepeMeLlIeHHEeM KoJlocheB. UacTHIIbi BOJIbI BO BpEMs BOJIHEHHA ONH-
ChIBAlOT B BEPTUKAILHOH IUIOCKOCTH HEKOTOpble HE3aMKHYTbhie TPaeKTOPHH,
KaXnaf 3 OpOUT KOTOpHIX CMEILECHA M0 OTHOUIEHWI0 K Npedpyiylleil B Ha-
npapiieHuH Oera BosnH. OnHaKo cMelleHHe OpPOHT HeBeJIMKO M HX OGBIMHO

. CYHTAIT 3aMKHYTHIMH KDHBbIMH — OKPYXHOCTAMH. HOHHYIO OKPYXHOCTb |

YaCTHIA TNMPOXOINMT 33 BpeMs, Ha3bIBA€MOE NMEPHOAOM BOJIHBI T, B TeucHHe
KOTOpoOro B KaKOoi-1u60 TOUYKE NMPOCTPAHCTBA OKAXYTCA BEPIIHHA, MOOLIBA
H CHOBA 'BeplIMHA BOJIHBI. C YBCIIHYCHHEM ymyﬁneﬂuﬂ paauyc BpalicHHA

f
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YACTHI Pe3KO yGBIBacT, H Ha HEKOTOPO#l riyGuHe BONHeHHe He OLIYIAeTCs.
OCHOBHBIMM XapaKTEPUCTUKAMH PeTYIIAPHOTO BOJIHEHWA KpOMeE Mepuosia
BOJIHbI ABIAKTCA: NPOQHIb BOJIHbI — KOHTYP CeYeHMH BOJIHbI IUIOCKOCTBIO,
HNapalUleJibHOH HanpaBJjieHUIo (Gera BOJIHb(; BepiUHHAa M NOJOUIBA BOJIHBI —
HaWBBICIIaA M HAWHM3LIAA TOYKM BOJIHOBOTrO Hpoduis; IUIMHA BOMHBI A —
TOPM30HTAaAbHOEC pACCTOAHHE MeXAY ABYMS NOBTOPAKLIMMHUCA TOYKAMH
BOJIHOBOTO NpoduIif; BhICOTA BONHbI h, — BepTHKAIbBHOE pPAaCCTOAHME
MeXay BepUMHONW M LONOMIBON BONHBI, CKOPOCTh Gera BOJINBI Cy — pac-
CTOIHME; HA KOTOpO¢ MepeMeliaeTca 32 opHy CeKYHny Kakaa-Jiubo Touxa
npoduUnA BOHbI; YroJl BOJIHOBOTO CKJIOHA @y — YTOJl MeXQy T'OPH3OHTaJIbio
# KacaTenbHOd K !poduiI0 BOJIHBI B JAHHOH €ro Touke (HaMGOJIbLIMHA yTOJI
BOJIHOBOIO CKJIOHA @y, 0ObIuHO He MpeBhumaer 9--12°). ’

Teopernyeckue uccrieoBaHUs, MOATBEPXK/IEHHbIE PAKTHKOA Habnione-
HHii, NMO3BOJIWJIM YCTaHOBHTH CJIEiyIONIMEe COOTHOILEHUs MeX]ly XapaKTepH-
CTHKaMH BOJTHbL: T, ~0,8 VX, co 1,25 V/\; by ~0,17A%Y4,

Kauxa Ha BonHemmM. CyIHO, BBBENEHHOE M3 [IONOXEHUA paBHOReCUA
Ha THXOH BOAC M NpefocTapieHHoe camoMy cefe MOClie NpeKpaleHus Jen-
CTBHMA BHEIIHero haKTopa, HauHeT coOBepiiaTh cBoGoaHeie KoneGaHus. Ipu
NONEPEYHbIX H MPOOIBHBIX HAKITOHEHHAX BOCCTAHABIIMBAIOLIMA MOMEHT BO3-
Bpaulaet CyIHo B NepBoHayasieHoe rnornoxenue. [lo mepe ciupamnenus cypHa
BOCCTaHABJIMBAIOUMA MOMEHT YMEHBIAETCH, 4 YIJIOBasA CKOPOCTb YBEIIMYH-
pacrci. C POCTOM YITIOBOWl CKOPOCTH PacTeT MOMEHT CWil CONPOTHBICHHA
BOMBI KONEeGAaHWAM CyAHa, H B HPAMOM [IOJIOKEHHH OH [IOCTHTaeT MaKCH-
MAJIbHOrO 3HAYeHUA, 2 BOCCTAHABIMBAOIMA MOMEHT paBeH Hymo. [lo unep-
UMK CyOHO NpOMCT NPAMOe NOJIOXKEHHe K GyneT HAKJIOHATHLCH, NIOKa YIIo-
Basg CKOPOCTb He CTaHeT paBHOM Hynw. Benencrsue peicTBea peMndHpyio-
IIero MOMEHTa Kaxpas MOoClenyoumas aMIUIMTY[Aa OKa3lpBaeTcA MeHbHIE
OpeAbIOYIUeH, U C TeYeHHEM BpeMeHH CyjHo ocTaHoBuTCA. IIpH BeprHKaib-
HBIX KONeOaHWAX CYJIHO MO MHepluu OyneT MpPOXOAMTh NOJIOXKeHHe PaBHO-
BECHA, MIOKa CONPOTUBJIEHHe BOAbI He MOracHMT WHEpLHMIO H CHWIa NOJjepxa-
HHMJ CHOBAa CTaHeT PaBHOM cHile TaAxecTH. M3 Cka3zaHHoro ciieffyer, 4To am-
NAUTYAa cBOGOAHBIX KoJeQaHH# 3aBHCHT OT HAYaJIbHOTO OTKIIOHEHUs M Ha-
yansHoH ckopoctd. Iepuon cBoGOmHBIX KoneGaHMH cypgHa Ha THXO# Bofe
npd GOPTOBON KauKe MOXHO OHNpenenuTs o ¢gopmyie (3.98), a npu xuie-
BO# Kayke — no dopmyne

T, ~24-/d. (4.38)
¥

Hepuon BepTHkanbHOH KauKH Ha THXOH BOJie MPAaKTHYECKH paBeH Ie-
puoay KwuieBoi kauxu. Ilepuosy xauku Ha THMXOH Bofe He 33BUCHT OT ec aM-
OIMTY/BI M [IpH 3aTyXaHWu KoNleGaHW#i cyaMa ocTaerca MocrosHHpiM. Ilo-
CKOIbKY TEOPHUA KauKH Ha HeperylIApHOM BOJIHEHHH CIOMXMA, PacCMOTPUM
KauKy Ha PEryJATOPHOM BOJIHEHHH, XapaKTepu3yeMoM ¢opmo#l BOJHOBOLO
npodwis. Jonyctum, 4r0 CymHO, IIMPHHa KOTOPOIO Maja IO CpaBHEHHIO
¢ [VIMHOH BOIJIMBI, B pe3yJIbTaTe Yero BOJIHOBOM Npodwib B Opedeiax mpH-
Hbl CyOHa MOXHO CYMTaTh INTOCKMM, HaXOOWICA Be3 Xoma Ha peryssipHOM
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BOJIHEHHM B NOJIOXEHHM JlaroM K HaGerawomum BojiHaMm. boproBas xauka
MoXeT ObITh IpeNCTaBlleHa KaK CyMMa [IByX TapMOHHMYECKHX KoJleDaHHH:
CODCTBEHHBIX C ITIepHOJIOM BOpTOBOH KaukH Ty Ha THXOH BOjie Oe3 yuera
COIPOTHBIIEHHS BOMbI M BbIHYXAEHHBIX C IIePHOMOM BOJIHBI Ty H AMIUIHTY-
noi 8, . BenencrBue BNMAHUA CONPOTHBIEHHS BOABI COOCTBEHHbIE KoJle-
Ganus GBICTPO 3aTYXAIOT, M 10 UCTEYEHHM HEKOTOPOTO BpeMeHH KoJeOaHuA
Cy[Ha CTAHOBATCA YMCTO BBIHYXICHHBIMH C [IEPHUOIOM [PHKJIAJbIBAEMBIX
K HeMy umnyiscoB. CorlacHo TeOpHM KaukH, OTHOCHTEJIbHasf aMIIHTYOa
60pTOBOH KaykH Ged yuyeTa CONPOTHBIIEHHS BOAbI MOXET ObITh BhIYMCIICHA
o ¢popmyJie

Om/am=1/[1 = (Tp [75)*]. ‘ (439)

AHanu3 dopmynst (4.39) no3BoiifeT cHENaTh HECKOJBKO BaXHBIX
BoiBofioB. Ilpu 7Ty <€ 7, ammiuTyna kauku @, paBHa yriy BOJIHOBOIO
CKIIOHA @, . B aTOoM cnyyae nany6a cyaHa Bce Bpems OCTaeTCs Tapasuielib-
HOH NOBEPXHOCTH BOIBI, T. €. CYRHO DymeT KauaThCcs B COIJIACHHM C BOJIHOM.
AMIUIMTYJa KaYKM [JOCTHraeT HauGONbIIMX 3HAYEHHA B TOuKax npoduisa
BOJIHBI C HAaHOONBIIMM BOJIHOBLIM CKJIOHOM, T. €. Ha MOJIOBHHE BBICOTBI
Kaxuoil BonHsl. Ha BepumHe W nogouiBe BONHBbI aMIUTHTY[a KauKu CymHa
6yner HebombuiOW H cymHo He GyaeT NpUHMMaTh Boay Ha mnanyGy. Ilpu
Ty > 1, aMBNUTyaa Kauku GymeT ovyeHb Mama. B atom crniyvae nany6a cyn-
Ha OyfeT CTpeMMTBCA 3aHHMATh MOJOXKeHWe, MapajielIbHOe FOPH3OHTY BO
BCeX TOYKAX BOJIHOBOTO:.MpoduwisA. ¥ TAKOro Cy[Ha HayaJlbHas MoNepeyHasn
MeTaleHTpHYecKass BpicoTa GIIM3KAa K HyNeBoMy 3HaveHuw. [lo mMepe npu-
Onmxenna Ty K 7,, Korga Tg /1, > 1, OTHOCHTEIIBHA AMIUIMTY/IA BBIHYX-
JIeHHBIX KoneDaHHi BO3pacTaeT M IIPH OTCYTCTBHH CHJI CONIPOTHBIIEHHA BO-
bl CTAaHOBHUTCA GeckOHeuHo OonblIOA. Takoe sIBIieHMe HAa3BIBAIOT Pe30HAN-
com. Ilpoucxoput capur no ¢ase KoneGaHuid MeXJ1y Cy[JHOM M BOJIHOH Ha
yron, 6muskuit k 90°. Cyauo 6yneT uMeTh HaUGOMBIIKIA KPeH, HAXOISCh Ha
BepliMHe BOJHBI HIIH Ha ee TOJIOLIBE, [ YIOJ BOTHOBOrO CKJIOHA paBeH 0°
Pesonanc MOXeT IPUBECTH K MIOTEpPe OCTOHYMBOCTH Cy/THA.

Kunepas kauka CONpPOBOXIAETCA BePTHKAIBHON KAUKOH, a MX KOMOH-
HaUMio Ha3bIBAlOT IpoposbHON Kaukoi. Ilpu u3yueHuMH npoponbHOA KaykH
pa3MepB! CylHa Hellb3si NPHHHMATh OECKOHeYHO MAallbIMM 110 CPaBHEHHIO C
pa3MepamMH BOJIHBI, TAK KaK JUIMHA CyJHAa H JUIMHA BOJIHBI ABIISIOTCA COM3-
MEPUMbBIMH BenHYHHaMK. Kak NOxa3pIBalOT HCCNENOBAaHHUsA, BITHAHHE BEPTH-
KAJIBHOH KaUYKM Ha KHIIEBYI0 He3HAUMTeJIbHO, OOpaTHOe e BIIMsiHHE Cyuie-
CTBeHHO. [loaTOMY KHIIeBY10 Ka4Ky MOXHO PacCMaTPHBATh KaK HE3aBUCHMYO
Ilpy kuneBoR Kauke CONPOTHBIIEHHE OKPYXAKLIEA CPebl 3HAUUTENIHHO
Gonbiie, yeM Npu GOPTOBOMH, MOITOMY CBOGOOHDBIE KOJIeGAHUS [IPH KHIIEBOH
Kauke 3aryxaior OpicTpee. llpakTHyeckH KuJieBYI0 KauKy Ha peryJsapHOM
BOJIHCHMH MOXHO CYHMTATh COCTOAILEH H3 ONHHMX BHIHYK[IEHHBIX KoJleGaHHHA ¢
TIEPHOJIOM, PaBHBIM lieprony BoiH. [lockoibky tiepHop, cBoDO/IHBIX KOJeHa-
HUH CynHa GoJIbLIOH, aMIUTHTY/IbI KKIEeBOH KaUKH [jaxce B YCJIOBUAX pe3OHaH-
€2 HEBENHKH M OpaKkTHYecKoe 3HaYeHMe [AA CY/JHA MMeeT He cama Kauyka,
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a CBA3aHHBIE C Hell 3aJIHBAEMOCTb NANyGbl ¥ NOABJICHHE CIIEMHHIa — riipo-
IMHAMHYECKMX YJIapOB HOCOBOM YacThlo O BOAY, CONPOBOXKAAIOIMXCA COTPA-
CeHMeM KOPpIlyca, HepeXOAALIKM B BUGpaumio.

B neficTBUTENBHOCTH UIMPHHA CyJHAa COM3MEpUMMAa C JUTMHOH BOJIHBI
H BOJIHOBOH Npoduinb B Npelieiax MMPUHBI CyZHa HeJIb3s CYMTATH [ITOCKHM,
a yroJ BOJIHOBOTO CKJIOHA — NOCTOSHHbIM HO umpnHe. Tak Kak c yBenuye-
HHEM TJIyOHHbI pafiMychl OpPOHT YaCTHH, BOMBI YMEHLIIAIOTCA OYeHb GbICTpO,
HeJlb3fl CUMTATh Yroll BOJIHOBOIO CKIIOHA MOCTOAHHBIM H 1o ocajke. Kpome
1010, cyiHOo noaBmiHo. HostoMy npH BeMHCIEHHH aMIUIMTYIBI B (JOPMYIY
(4.39) ponxen GbITh BBefleH 3¢ e KTUBHBIA YIoll BOJIHOBOTO CKIIOHA, Ofpe-
DejifeMbIi YMHOXeHUeM Haubonsiefo yrna a, Ha xo3ddHIUEHTbI, YUHTDHI-
BallMe pa3Mepbl CY/\HAa, 3 BMECTO MCTUHHOTO TepUOAa BONHBI Ty — Kaxy-
IMACA TIEPHOJI BO3MYIL@IOWMX CHI, OIpPEMIEIAOMWMIA BPeMsL MIPOXOXKIAEHUS
MHMO (HUKCHPOBAHHOA TOUKM [BHKYWIETOCA CyAHa [OBYX [OCeqoBa-
TenibHBIX rpeGHeil. TlockoNnbKy KaXyumics mepuOJ 3aBHCHUT He TOJIBKO OT
MHTEHCHBHOCTH BOJIHEHMA, HO U OT KypCa M CKOPOCTH CYJIHa, MOXHO H3Me-
HATb XapakTep Kayku, MaHeBpupys cymHom. Ha HeperynsipuoM BonHeHuH
cobcTBeHHbIe KoOJleGaHUA Cy/HA He 3aTyXawT, TaK KaK IIOCJIefoBaTeJIbHO
NpOXOAsALIMe BONHB! Pa3fMYaOTCA 110 CBOMM XapaKTepPUCTHKAM W Kaxaas
IpedplAyllad BOJIHA cO3/1aeT HOBble HaualibHble ycrioBuA. C MX H3MeHeHH-
€M MeHAIOTCA [1apaMeTpbl COOCTBeHHBIX KonleBGanui, cobcTBenHbIe Kosneba-
HUA He 3aTyXaloT, 2’ CcyMMMpYWOTCA C BBIHYXICHHBIMM, Kauka npeobpetaer
HeNPaBHIIBHBIA XapakTep. HeperynsipHocTh BOMHeHHS NPOABIIACTCA TeM
CHIIbHEe, YeM MeHblife COTPOTHBIIEHHE KauKe, MO3TOMY NpU KWwieBOH U Bep-
THKQIBHOW KauKax HeperyispHOCTh BOJIHeHMs Npospnserca cnaGo. Hccne-
NOBaHMA MOKA3BIBAKT, YTO IIpH peXMMax GOPTOBOH Kadki, [JaJiekKHX OT pe-
30HaHCHBIX, AMIUTHTY/IBI KaUKY Ha HeperyNsiPHOM BOJIHeHHMH HECKOIIbKO yBe-
NIMYHBANICA, 3 B YCHOBUAX, GIH3KUX K PE3OHAHCHOMY, — YMEHbIIAIOTCA -
(pe3oHanc He ycueBaeT DPa3BUTbcs). BoproBas Kauka Ha HeperyjsipHOM
BONHEHMH HPOMCXOMMT C NpeobnafgaHueM cBOGOIHLIX KonebaHMi, HOITOMY
cpenHuii mepyoni 6opTOBO# Kayku GM30K K MepHOy COGCTBEHHBIX GOpTO-
BbIX CBOOOIHBIX KONMeGaHuH cyAHa. ITo oGCTOATENLCTBO NO3BONAET IPUME-
HATb B MOpCKOi#i npaxtuke dopmyny (3.98) mia onpefieneHUst MeTaleHTPH-
YeCKOH BBICOTBL.

Perymuposanve kadxkn cynos npomeiciosoro dnora. Habmogenus no-
Ka3aIH, YIO 3aJIMBAaeMOCTh Yepe3 GOPT ompejieNideTcA MPAKTUYECKH TONBKO
6oproBoil kauxoi. Ha porinennu nipn b, 3o, =2 M celiHepy HYXHO HMeTh IpH-

6nu3utensno B 3 pasa Gonee BbICOKOe OTHOIICHHE HaABOAHOIO 60OpTa K M-
pHHe, uTOGBI BepOSITHOCTh HE3anuBaHus ObDla TAKOW ke, Kak y Bolbwioro
cynna. Tlpu h, 34 ~6 M pa3HuBa cocraBisieT yxe 1ofbko okono 30 %. Ta-
kUM 06pa3oM, Majible Cyad MOTYT ObiTh 3aIIMILEHBI OT 3alMBAHUA C TIO-
Moo Gatemibopra. 3aiMBaHue [IPH IPOJONbHOH Kauke (Yepe3 OKOHeY-
HOCTHM) UrpaeT He MEHBINYI0 POJIb B CHHXXEHWM HPOMBICIIOBOH 3¢eKTHBHO-
CTH, YeM 1pH Goproso#l kauke. Ha Bcypeurom BonHenuu mpu A =L He ypa-
ercs w3bexaTs pE3OHAHCHOHW TpOOONbHON kauku, ecnd 9 < L/d < 14.
HMeHHO 5TOT jMana3oH THIMYEH Ui noObBanmmx cyaos. [puHimnuaneio
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pelIeHHe 3a/1auM O 3ATMBAEMOCTH [IPH NPOOTbHONH Kauke cBOJMTCA K obec-
NeYeHHI0 IOCTATOYHO BBICOKOro HagBOAHOrO GOpTa B OKOHEYHOCTAX CyAHa ‘
M CeUI0BaTOCTH nanyﬁbx, NPHIAHHI0 OKOHEUHOCTAM Ppa3BHTBIX HA[ICTPOEK
(6axa u 10713).

PasBan V-0oOpasHbIX HOCOBBIX IIMAHIOYTOB YBEIWYHBAET IUIaBYYeCTh
HOCOBOW OKOHEUHOCTH TIpH MPOXOXHAEHMHM rpeOHs BOJIHbI, YMEHBILAET aM-
IVIMTYAbl KWIEBOH KAauKH, HECKONBKO YMEHBIUAeT 3aJHBA¢MOCTH ManyOnt
¥ obectieyuBaeT JIyuilyl0 BCXOXeCTh Ha BOJIHY, OJHAKO cnocoBCTBYeT MOsAB-
NEHRI0 CIIeMMHIa, IPUBOAUT K MHTEHCUBHOMY OpbI3roo0pa3oBaHuio, YTO OCO-
60 OmacHO ‘B YCIIOBHAX XapaKTepHOro jyis CyJOB IpoMbIcioBoro ¢iora ob-
nepeHenya. Takywo dopmy umaHroytoB uMeiT HeGonbive noObiBaloiHe
CY[ia, KOTOPBIM M0 YCNOBHAM 3KCIUTYaTdLHH YaCTO BCTPEUAIOTCA BONIHBI M-
HO#, MpeBBIAOIIER [UIMHY CyOHa, ¥ paboTa KOTOpBIX B YCIOBHAX 00llencHe-
HHM OrpaHHYMBaeTcia. Bonee ocTpeie cKyibl, GPYyCKOBBIft KWIb, BBIKPYXKH
rpeGHOro Bajla, 3aUMTbIA ACHABY. CHOCOOCTBYIOT yBeJIMYEHUIO CHII COMpPO-
THBIICHHA ¥ yMeHbiuaot GoproByle kauky. C mommxenuwem UT cynua yxyn-
IIA0TCA YCIOBUA OBHTaEMOCTH, Be[leHMA NPOMbICIA, YBElUYMBAETCA Bepo-
ATHOCTb PE30HAHCHOM Ka¥KH, KayKa CTAHOBUTCA PE3KOH, MOPBIBHCTOH.

ITpaxTvxa BeeHHsA MPOMBICIIA JaeT HEKOTOpble PEKOMEHIALMH 110 YCTa-
HOBJIEHHI0 TPaHMll OCTOHYHBOCTH M3 COOOpakeHHH oBecleyeHus [LIaBHOH
waukn. Tax, na Mansix v cpeuux MOGHIBAOIEMX CYy[OB He peKOMeHAYeTCA
HMeTh IEPHON, COBCTBEHHBIX GOpPTOBLIX KonebaHui MeHee 7—9 c, miA Goib-
wHMx pobbiBaloumx cynoB — meHee 10—12 ¢, a g KpynHBIX IPHEMHO-
TPAHCNOPTHBIX H 0OpabaTLIBAIOIIMX CYOB 3TH 3HAYEHHA ONpPEHEJIAT HHIH-
BHOYAIBHO ANA Kaxoro cyaHa. Ilpn ponHe B Gopr ciienyer cliefuThb 3a pe-
30HaHCHOM Kaukoi. JIna ee w30eX@HHA pPEKOMEHOYyeTCH M3MeHATh KYpC,
TAK KaK H3MeHeHHe CKOpOCTH NpakTHYecKH He Gyner oKa3pIBaTh BJIUAHHMA
Ha BoproByio kauky. Ha monyTtHo#it BonHe pgnuHOiM, Gnmu3koi k L, Bo3HM-
KaeT ONACHOCTb 3aIMBaHMA KOpPMbI H PAa3IBOPOTA CY[IHA NATOM K BOJHE,
KOIJia OHO HaXOOMTCA Ha [epefHEeM CKJIOH¢ WM Ha MOJOLIBE BOJIHBI H [IBH-
METCHA CO CKOPOCTbI), PABHOH CKOPOCTH BOJIHBL. B 3TOM cllyuae BO3MOXHO
ONpOKHApIBaHKe cynaya. Ecmu juiMHa BONHBI 3HaWMTENbHO GOMNblle [UTHHBL
CYIHa, TO OMACHOCTh HaGeraHusa ee Ha nanyﬁy Hepenuka. IIpu UTHHe BOJHEI,
MeHbIER JUIHHBI * CYAHa, BO3MOXHBI pe3Kafd KHAeBasd Kauka, OrojieHHe
rpeOHbIX BUHTOB H PyiA, 0cOGeHHO €CIIH CKOPOCTb CY[IHa MeHbIlle CKOPOCTH
6cra BoJiHBL. Bo Bcex cnyvasax npu BoiGope 6e30NaCHBIX KYPCORP M CKOPOCTH
TONB3YIOTCA YHUBEPCANBHOM uarpammoii xauky 10. B. Pemena. .

DBoproBas kauka MoxeT GbITh 3HAYMTENISHO YMepéHa ¢ NOMOWIBIO CIelH-
ATBbHBIX YCIIOKOUTENEH KaYKH.

Cxynogsie Kuau TpeACTaBAAIOT cOGOH uonocoGynsGu WM MOJIOCHE C
MPHBAapEeHHBIM 110 HAPYXHOH KpOMKe MPYTKOM, YCTAaHOBINeHHble B paHOHe
CKYJIBI BIONb Cy[iHa ¢ 060Hx Gop1oB. 1 yMeHbLIEHHA CONPOTUBIICHHA ABH-
KEHHUIO Cy[IHa MX PacrioylaraioT napauiellsHo MTHHUAM Toka. [lpu HaxnoHenuw
DBHXCYIIETOCA Cy[Ha Ha MOJHMMAIOUMIACA KMIb [IEACTBYeT IO/Ibe MHAA CHAA,
HATpaBJieHHas BHM3, 2 Ha ONycKaoumica — BBepX. Bo3HUKaeT JonOMHMTeb-
HbIH cTabunusnpyoumit MoMeHT. KpoMe TOr0, CKYJIOBBIE KWIH YBeJTHYMBAOT
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MOMEHT CWJI CONPOTHBJICHHSI BOObL M MOMEHT HHEPUMHM NPHCOEAMHEHHBIX
Macc Boabl. CKyJIOBbIE KHJIH yMEHBHIAWT aMIUIMTYApl GOPTOBOM KayKM Ha
20—25 %. OcobenHo ouiythm ux 3ddekT npy pe3oHance, Ge3 Xxona WM Npa
OBHXXEHHH C MaJibiMM CKOPOCTAMH M, KaK NIPaBWIO, yCTaHOBJICHBl Ha BCeX
Cynax npomeiciioporo ¢iora. JleficTBHe yCTaHOBIIEHHOTO Ha MaJlbiX M HEKOTO-
PBIX CpenHHX AOOBIBAIOIWMX cygaX GpyCckOBOro Kwisi aHAIOTHYHO JEHCTBHIO
CKYIIOBBIX KHJIEH. ' ,
Haccusnsie ycnoxoureashsle yucreprsi NpedcTaBliAlT coboil [pe. CHM-
MeTpHuHbie OTHocHTeNnbHO I GopTOBBIe HMMCTEpHBI, COeOMHEHHble KaHAIOM
H YaCTHYHO 3anojIHeHHbIC BOAOH WIH TomwiMBoM. Mpes maccMBHOR HMHCTEPHBI
npuHagnexur agmupany C. O. Makapory. Bo3Hukawowuit TpH Kayke 3a cuer
NepeMellleHH A XUAKOCTH H3 ofHoH BOopTOBOH LMCTepHBI B APYTYI0 CTabHIIH-
SUPYIOIMA MOMEHT IIPOTHBOMOJIOXEH MO 3HAKY BO3MYLIAIOLIEMY MOMEHTY
H NPOTHBOJEHCTBYET HAKJIOHEHHIO CY[Ha. B Hacroswee Bpems NpUMEHAIOT
YerbIpe THNA UMCTepH: 3akpbiTele U-o6pa3Hble  (nucrepHsr ®pama,
puc. 4.10, a), Tuna ,,Oniom” (puc. 4.10, 6), HMCTepHBI, OCHOBaHHbIE Ha
YMEHBLICHHH HaualibHOH ocTomuMBoCTH (puc. 4.10, ¢), u THna ,MHTepuur’
(puc. 4.10, 2). OrnnunTENbHON 0C06€HH(’)CTMO» uscrepH tuna ,,Oimom’” ABJIA-
€TCA OTKPbITbI CBEpXY COeIMHMTEJIbHBIA KaHaJI, NO3BOJISAIOIMA H3IMEHATH
cOGCTBEHHBIH TNepHOJ, KOJIEGaHHH XNAKOCTH B 3aBUCHMOCTH OT e¢ YDOBHA,
perynMpyemMoro ¢ momouelo KianaHa. Cucrema yMeHbiiiaeT KojebaHua cyn:
#a B 2--3 pasa M XOpolIO 3apeKOMeHOoBajla ce6A B NpoMbICIOBOR obcTa-
HOBKe, 0coGeHHO Ha oGpaBarpiBawiuHX cynax, obecneunBas nydimmMe yciio-
BHf IUBAPTOBKH, NPOM3BOJACTBEHHBIX INpolieccoB H oburaeMoctH. OcobeH-
HOCTBHI0 aKTHBM3MPOBAaHHOM UMCTepHbI Tuna ,IHTEpHHIr™ ABIAETCA BOIMOXK-
HOCTb MCHOJIB30BaHMA €€ KaK B KauyecrBe HPOTUBOKPEHOBOH B IpOMECCE
NpPOBeJIEHHA NOrpy30YHO-pasrpy30YHbIX paGoT, TAK W B KayecTse YCHIOKO-
HTEJIBHOM TIpHM Kauke Cy[Ha Ha BOJiHeHMH. B mepBoM cilyuae BoJa M3 OLHOM
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Pric. 4,10. YCclIOKOHTeIbHbIE IHCTEPRbBE:

a — 3axpuireie U-06pasnbre; 6 — mana , dmom’’;

8 — OCHOBaHHble KA YMEHBIUEHHWHM HAYaNLHOW OCTOM-

wBoctH; 2 — ana ,Murepunr”; [ — U-oBpaman um-

crepHs; 2 - WMIMHAP € TCPENyCKHbIM  XIIANaHOM;

3 — rpaBmbIit  knanaH  UTMHAPE;  F — XKHMAKOCTHBIHR

KOMIUIeKe; J — MaATHHK; O — Mepurenbunle Tpy6Ky;
7 — BOIRYLHHbIE HACALKH




60pTOBOA BeTBHM IlEpEMEIAeTCA B APYTYI0 ¢ NOMOIUBK CXATOro BO3/yXa,
TIOABaeMOT0 KOMIIPECCOPOM B BEPXHIOW NOJIOCTh LMCTEPHBI fIipaBOTO WIIH
sieporo Gopra. Yroll kpeHa cynHa NpPH 3TOM KOHTPOIIMPYETCS ¢ MOMOLIbLIO
MasiTHHKA, 11epeKPHIBAIOILETO OMHY M3 BO3MYINHBIX HACAIOK, pacHoOXeH-
HBIX MO €ro cropoHaM. Hacajku ynpapnsiioT ki1anaHaMHu, fiepeK phIBalOLIHMH
WIH NPONYCKAIOUMMH BO3aynmbli notok. IIpH kayke Ha BoJIHEHUH HepeMe-
HicHWe BOJBI MTOIDKHO [POHCXOOMTh 3IHAUMTENIBHO GhiCTpee — 3a BpeMs, He
[IpeBLINIANOINEe NOJIOBHHBI Hepuona GopToBoH Kauku cyaua. Kommpeccop
CTaHOBUTCH GecnoJieaHbIM M oTkmwodaerca. LucrepHa paGoraer B maccuBHOM
peXuMe, HO B KpalHHeM HOJIOXEHHH BOMA 3aficPXUBAETCA IyTeM HepeKphl-
THA BO3OYUIHOTO KJIallaHa CHCTeMOH GOJIBHMX KJAlfaHOB, YNpaBisfeMBbIX
[IHEBMAaTHYECKHUMH IBUTHHApaMu. CHUTHAT Ui ynpaBlleHUs BbIpabaTbIBaeTcs
B Byx U-obpasHbix TpyGkax ¢ BOIOH, pafoTalommx Kak MHHHATIOPHbIE
urcTepusl ®pama. B BepxHioo yacTe TpyOGKu BMOHTHPOBaHBI UyBCTBMTENb-
HBIE KHIKOCTHBIE JJIEMEHTDLI, pearupymoilMe Ha u3MeHeHHe B HUX [aBIICHUA.
IlonyueHHbril CHrHAT Yepe3 cHCTeMY YCHIIMTeSIeH NONAETCA HA NMHEBMATHYe-
ckHe wwiMHApPhL. CHcTeMa yNpaBjleHHs H3MEpAET TakKe CKOpOCTh GOpTOBOil
Ka9kH, a GoproBaa IBM BriGupacT onTMMaibHBIE MOMEHTHI OTKPHIBAHHMSA
H 3aKpbiBaHuA KkianaHoB. lucrepua ,,MHTepHHr” oGecneunBaeT yMeHbilieHe
aMIuaTy, 60pTOBOH XauyKkd B cpeHeM B 1,7 pasa. B uncTepHax, OCHOBaHHBIX
Ha YMeHbUICHUM HAYaJIbHOM OCTOHYHBOCTH, YaCTOTA KOJNeBaHUH XHIKOCTH B
2--3 pasa npeBbinfAeT cOGCTBEHHYO YACTOTY SOPTOBOM KAUKH CyHa. AMILIM-
TYIHO-YacTOTHple KpHBbie GOPTOBOM KayK{ Cy[OB C TAKHMH LMCTEPHAMH
HMEIOT BH[I, aHAJIOTHYHBIH BHIY aMIUTHTYJHO-YACTOTHBIX KPHBbIX GOpPTOBOM
. KaYKH Cy/oB Ge3 yClOKOUTelNsA, HO OBIIa/IA0MIMX MeHbLIeH HaYaTbHOH OCTON-
9YMBOCTBI0 M GoNbimm remMiipupoBanneM. LIMcTepHBI MOT'YT GBITH 33K PhITHIMK
H co0BauMMIcA ¢ 3360pTHON BOJOH, OQHO- © MHOTOADYCHBIMM.

boprosvie ynpaensembie pyau npegcrapasior cofoil aBa GanaHCHp-
HBIX PYJisfl, YCTAHOBJIEHHBIX B paiioHe Mufens No GOpTaM y CKYIsl ipuMep-
HO HeplneHAMKYNAPHO ofbumBke cynHa. CHeuwanbHoe ycrpoiicTBo obecre-
YHBAeT BBIIBH)KCHHE pyliedl W3 koplyca M yGopKy uX HpH HeoGXOaMMOCTH
B HULIM NyTeM BTAIMBAHHA WIIH 3aBAUTMBaHUA. MexaHH3M asTOMaTHYeCKOTO
yHOpaBlieHUs IePeKJIAKOW pylled obecrieyHBaeT OJHOMY M3 HHX MOJOXH-
TENIBHBIA YTOJl aTakH, a JpyroMy — OTpHIATelbHbId. Bo3HuKalomas Ha py-
JiIAX HOAbeMHasi CH/la Y BCHJIBIBAIOILEIO pYJis HampaBlieHA BHU3, a Y HOIDY-
HAOUIEro — BBEPX, CO3/AaBasd MOMEHT, CTAaOWTIH3IUpYHOUWMH KauyKy CY[IHA.
Mocioneky Takue pynu MOTYT NOBPeMTh Opy/iMsi OBA HIM OKAa3aThcA 1O-
BPEXICHHBIMH M HPH MaJlplX CKOPOCTAX Mano3ddex THBHbIL, A HPH OTCYTCT-
BHH XOfla BOOOme He paGoTaloT, HAa, MPOMBLICTIOBOM ¢UIOTE OHM He HAIIH
HpHMeHEHHMHA.

Konrtpoasusie aonpocst
1. B yem oTnHuse NOMHOTO M GYKCHPOBOYHOTO CONPOTHBIICHMH? )
2. Yem obycnosrieHo BoO3NMKHOBeHMe couporusnenuit Ry, R, Ry, Rp.u, Rpon.
Ry?
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3. Kakue sxcmnyaraumonnbie GhakTops ¥ KAK BINAIOT HA 3HAYEHUA COCTABTIAIILMX
CONMPOTHRAECHHA [IBHXCHHIO CyqHa?

4. lipn BoponaMeutenun 847 T PTM-C pa3eusaer ckopocTh 16,2 y3. OnpenenuTe,
CKONBKO Tpy3a MOXET OPHHATL YacTHYHO 3arpyxenusii PTM-C, ecnn nmo 3ar‘py3xu
OH M[ET CO CKOPOCTRIO 17 ya,

Orper: 1652 1, ) '

5. C momoinsio puc. 4.2 ofipenenure COMPOTHBIICHHE TPana BO BPeMSA TpPalcHHA
CPTP nipu Berpeutiom BeTpe 3 6anna v cKOpOCTH Tpasiehns 4 ya.

OrpeT: 42 xH.

6. C nomouinlo puc. 4.2 oupeieINTe XapaKTep Harpy3xH apuratens CPTP po BpemMs
ByxchpoBky asapuiHoro CPTM co ckopocTblo GYKCHPOBKH 6 y3 Nps BCTpelmou BeTpe
3 Ganna. Hatsokenne Gykcupnoro Tpoca 30 kH.

~ Orser: asuratens CPTP Hegorpyxer.

7. Kax H3MCHAOTCA  THIPOJHHAMHKYECKHE XAPaKTEPHCTHKM ‘BPHI npu moBopote
ero jionacreit? 1

8. Kakoe nonoxenwe nonactelt BPH na pnc 4,6 obecnieunBaeT 3aaHKIA X0 CyHOHa,
1UBAPTOBHbIE HCIKITAHNA? !

9. B KakHX cllyuastx NpH 9KCIUIYaTalHH GYXH3 M3MeHAWTCH yNop BHHTA, MOMeHT
COTPOTHBIICHUA BpallieHHI0?

10. B coveranuu ¢ KaKuM ITaBHLIM nnumrenem M HAa KaKHX CyJax uenecooSpasna
ycranoBka BOMI, BPIII?

11. Kaxue KOHKpeTHbIe Mepbl HeoGxomHMO nprHATh Ha IIB fns cosmanus nywmux
yCnosuil NpoBeieHUA XHPY pravecKoft onepanuu?

12. Cneayet nu Ilpl(HﬂTl: 6annact Ha PC, ecnu mapecTHR: B =6,2 M; b 0,35 ™;

=8,7¢; ¢=0,77c/m%5?

Orner cnenyer. -~

Inasa 5. ‘

OPI'AHH3AIIMA CIIYKBH H BOPBBA 3A XHUBYYECTD'
TIPOMBICIIOBOTO CYITHA

Xuayuects cynHa ofecneudBaeTCd HeENOTOIUIAEMOCTHIO, NOXapobe3o-
TACHOCTBIO, XHBYYECTbIO TEXHHYECKHMX CPefiCTB, KOMIUIEKCOM Npenynpenn-
TEJIBHLIX MEPONPHATHI H NMOATOTOBJICHHOCTHIO 3KHNaxa K Gopebe 32 xmBYy-
YecTh CyZHa. : )

HacraBnenme no mpenynpexieHio apapuit ¥ GopsGe 3a XMBYydecTb Cy-

. noB duiora pribHoi npomsmwtendoctH (HBXP-80) cosmectno ¢ Ycrasom
cnyx6e1 - Ha cynax ®PII CCCP, IMontoxenne 0 TexHHYeCKQH IKCIUTYaTAUMH
®PII CCCP, Ipasuna texunxu GezomacHoctd Ha cypax ®PI1 CCCP u [Ilpa-
BWI2 NPOTHBONOXApHO# GedonacHoctH Ha cymax ®PII CCCP onpemensiwor

OpraHH3aIMOHHO-TCXHHYECKHE MEPONPUATHA [0 NpeaylpeHIcHAI0 anapm’a,'

a TaKXXe NMOArOTOBKE H [eHCTBUAM 3KHMMAaxa no Gopbbe 3a XMBYUECTh cy/iHA
(BXC) B cityuae BO3HHKHOBEHHS 3BapMM IpH IDIaBaHMH B OOBIMHBIX YCIIO-
BasX. B ycnopuax ocoBoro pexuma: INIaBaHUA clieflyeT ZONOIHHUTENBHO YUH-
THIBaTh TPEGOBAHMA CTNCUMANBHLIX HACTABIICHMH, HHCprKIJ}lH M PyKOBOJCTB
s cynos OPIL
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§ 39. Opranu3amus obecneveHHs HHUBYYECTH CYHa

Opramwamus  cnyxObi. OpraHusaums cnyx0bl CTPOro yCTaHaBIMBAeT
NOBCeHeBHble 0OA3aHHOCTH KaM»JIoro WieHa 3KuNaxa, obecneumBaer IpoH3-
BOJCTBEHHYI0 NeATeNnbHOCTh M Ge3omacHocTs MopennaBaHus. Bce Texsuue-
. CKME CpenCTBA, CHCTEMBI, YCTPOHCTBA, KOPIYC CY[Ha, CYAOBble NOMEILEHHA,
oGopynoBarne, npubopel, cHaGxenue W T. II. PacIMCHIBAKICA NO cnyxbam
M KOM3aH[aM B 3aBEJOBaHHEe WIEHAM 3KHITaXka, KOTOpbIE OTBEYAIOT 32 HX 3KC-
IUTYaTalMI0 ¥ TEXHHYECKOE COCTOAHHE. JKHIMAXK COCTOMT W3 KOMAHJIHOTO CO-
CTaBa M CYIOBOH KOMAH]IBI.

CIpyKTypa OpraHu3auMu ciyx6bl npeficTaBiieHa Ha puc. 5.1, a. Kanuran
ABIIAETCH €OMHOHAYAIPHHKOM, 2 €ro HepBbI NMOMOIIHMK OTBEYaeT 3a IONH-
THKO-MOPAIBHOE COCTORIHME CYIOBOro 3xunaxa. HemocpencrseHHnIM Ha-
YTBHHKOM NaTyGHOH KOMAaHnbl ABNAETCA CTapminil 6ouMaH, a KOMaH[bI
OBITOBOrO OQCNYXMBaHHA — CTAPIIMHA NOMOWMMK KalMYaHa, BO3MIaBIAI-
INHHA TaxXe obliecyAoBYI0 ciyx0y, K KOMaHIHOMY COCTaBy KOTOpOi OTHO-
CATCA MOMOIMHMKH KallHTaHa — CYROBONMTENH W MOMOIHMK KalMTaHa [0
MONAPHO-TEXHHYECKON YacTH. 3a paiMOTeXHMYECKYI0 ClyxGy oTBeyaer Ha-
YANBHHK CYMOBOW pPaJMOCTaHUMH, 3 34 CYIOMEXAHMYECKYIO — FJIaBHbIH

- (crapmmi) MexaHuk. HenmocpeacTBeHHBIM HaYaTbHUKOM MAIUMHHON KOMAaH/IbI
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Puc. 5.1. [TpuHnMIHansybic CXeMEl OpraHHIaNEH

a — cnywbu; 6 — BXC
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AB/IAETCA BTOPOH MeXaHMK. YueGHO-CynoByio ciyxBy (Ha yueGHbIX ¥ yuel-
HO-TIPOM3BOACTBEHHBIX Cy[1aX) BO3DJIABJIAET NOMOMMHK KalMTaHa Mo YdeH-
HOH pabGoTe, a MeWKO-CAHUTAPHY!0 — DJIABHbGI (CTapIUMA) CyAOBOH Bpay.
HenocpeicTBeHHBIM HaYaJIbHHKOM MPOMBICIIOBOR KOMaHAbi ABJseTcs HO-
MOLIHMK KalluTaHa Mo fo6bMe (crapnmii Mactep mo noGemue). Ilom ero
Ke HayalioM HaxoiuTcs cayxba noberun. Komanny obpaGotku m cnyx6y
06paboTKH BO3rNaBNAET NMOMOIIHMK KAanmuTaHa MO NpoH3BopcTBy (cTapiumi
MO WITATHOMY PAcIHCAHHIO CynHa chenuanuct no obpaborke). Ha cynax,
rae cmyx6pl no6bru H 06paGoTku He BBIIe/eHb! B cal\'aocrosnenbuue, OHH
BXOIAT B 0OmiecynoByio ciyxGy. HavaneHHKM CyOBBIX KOMaHJ Hemocpeq-
CTBEHHO MOJYMHAIOTCA HAYajbHMKAM COOTBETCTBYIOLUMX CITyO, a HauafabHU-
KH CllyX0 — KanuTany cynHa. B agMMHMCTpaTMBHOM OTHOLIEHMM BeChb 3KH-
faX< NMOJYMHEeH cTaplieMy NOMOHIHMKY KaNMTaHa — [IepBOMY 3aMeCTHTENI0
KaNnK¥TaHa, OTBETCTBEHHOMY 32 OPraHH3aLHUIo CITYXObI Ha Cy/gHe.

YnpaeneHne cynHoM, ero 6e30laCHOCTb, XMBYYECTb, IPOU3BOLCTBEH-
Hafl [IEATEIBHOCTb M KOHTPOJIb 3a NOCEIEHHEM OCTOPOHHHMM JTHUAMH, Tpe-
6ylowue NMOBBHIIEHHOTO BHUMAHUA U HENpPEpHIBHOTO HAXOXJIEHHMA HA NOCTY
WIH paGoyeM MecTe, OGeCHEUMBAIOTCA KpYrJIOCYTOUHOH BaxTeHHOH CIyX-
Goit, no cnyxbGam — XomoBOH H crosHOYHOA BaxTamu. CTapliuM JIMIIOM
BCEH BaXTCHHOH CJIYXGbI CylHa ABJIAETCA BAXTEHHBIA TNOMOILUHMK KaNHTa-
Ha, MOJYMHAIOIMACA MPH OTCYTCTBHM KaIHTaHa €ro crapilieMy HOMOIIHMKY
H ABJIAOIIMACA NPH OTCYTCTBHM KalMIaHa M CTapliero MOMOLIHHKA CTap-
UIHM JIMIOM Ha cyfHe. B yacTH cneupansHbIX BOMPOCOB CTapiiuHe MO BaXTaM
NOIMYHHANTCA HAYANbHUKY COOTBETCTBYIOMIEH CyxOpl ¥ BedyT yCTaHOBJIEH-
HOH opMbI BaxTeHHBIH XypHall cyx6Gbl. B nopty, no ykasaHuio kanuTaHa,
JAONMONIHMTENIBHO KOMIUIEKTyeTcs [0o30pHas ciyx6a, npousBoasiuiaa obxon
Cy/Ha MO YTBEPKHCHHRIM MApHIPYTAM Ka>kibie 1ABa 4aca JHeM U Kaqiblit
4ac HOYBIO.

Pacniopsxenus no ciyxbe maiorcs B popme npukasanwii. Ilonyumsumit
npHKa3aHue 00f3aH NOBTOPHTL €r0 U O BHINOSIHEHUH [OJIOXHTB JIMLY, OTIAB-
uieMy npuxasaHue. Ilpn monyyeHnu oT gpyroro JiMla KOMaHIHOTO cOCTaBa
HOBOro NpHKa3aHHA, HCIOIHEHHe KOTOPOro He MO3BOJAET BHUIOIHMTH Ilep-
BO€, HCHOJIHAIOUMIA 06A33aH HOJMIOXHMTh 00 5TOM JIHLY, OT/AaBIlleMy BTOpOe
NPHKa3aHue, U NeACTBOBATh N0 ero yCMOTpeHHI0. OTBeTCTBEHHOCTD 32 HEBBI-
NOJIHEHHOe [lepBOe NpUKa3aHue HeceT JIMUO, OTHaBIlee BTOpOe fpMKa3aHHe.
Be3 paspeumieHus cBoero HenmocpeCTBEHHOTO HAYaIBHHKA W Be[JOMa BaXTeH-
HOTO TIOMONIHMKA KallMTaHa (BaxTeHHOTO MEXAaHMKA) WieHaM JKHUIaKa Ka-
TerOPHYECKH 3alpeiliaeTcsi MPOH3BOAUTL peMOHTHBIE H MHble paboTel, cB-
32HHBIE C BPEMEHHBIM BBIBOJOM M3 CTPOS MEXaHM3MOB, NpHOOpPOB, YCT-
POACTB, CHCTeM W anmaparypbl. Ilpu oGHapyeHHH OMACHOCTH, TpO3siliCH
MOAAM, CypHY, TPy3y, TEXHUYECKHM CPE[CTBAM M OpYIHMAM JIOBa, KaXIbld
WieH IKHNaXxa o0f3aH HeMeUIEHHO HOJIOXHTb 00 3TOM BaxXTeHHOMY IIOMOILL-
HHKY KamuTaHa (BaXTCHHOMY MEXaHHMKY), OHOBPEMEHHO NpPUHAB Bce BO3-
MOJXHBIC MEPBI [U1A ¢€ JIHKBHIALMH.

OcHoBOA opraHM3Iaumu CIyx6Gsl ABAAOTCA CYIOBble PACHUCAHUA: MO 33-
BENOBAHMAM, BAXT, N0 CYNOBBIM TpeBOraM, MO. NIBAPTOBHBIM OIlePalMAM,
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110 NOCTAHOBKe HAa AKOPb H CHATHA ¢ AKODH, NPOMBICIIOBoe (Ha NoObiBaMw-
HMX CyJJaX) co cXeMOR Ge30MacHOM paccTaHOBKH Niojei A paboThl ¢ opy-
JIMAMM JI0Ba, NO NMPHOOpPKaM, MO XWIbIM NMOMeLEHUAM. MOTYT COCTaBIATD-
CAA M [IpYrde DACIMCAHMA, HaNpapiieHHbIe Ha yiyvullleHHe OPraHu3almy ciyX-
6p1. [lpaBa u OGA3AHHOCTH KAXIOro WieHa YKHIAXKA ONPeeNATcA YCTaBoM
cnyx6nr Ha cymax ®PII CCCP, a Takke TeXHWUeCKHMH M [OJDKHOCTHBIMH
HHCTPYK UMAMH, YTBePgleHHBIMH B YCTaHOBJIEHHOM MOPANKE.

Monroroska cyama x BXKC. B uensix ofecneveHus YeTKOH OpraHM3anuu
BXC u nmpegynpexpaeHuss BO3MOXHBIX OIMOOK NpH HMCHONB3OBAHUM TEXHH-
YeCKMX CpelCTB Ha cydax MpeqycMOTpcHa MAapKHpOBKAa KOHCTPYKILMH, 3a-
KPBITHH, CUCTEM, apMaTypbl U T. [I. ABApHHHOEe U MPOTUBOINOXAapHOe CHab-
KeHHE 10 KOMILIEK THOCTH JIOJIHO COOTBETCTBOBaTh HopMaM IlpaBun u pas-
MeillaThcl Ha OGUIeCY[OBBIX M MECTHBIX ABAPUHHBIX M MPOTHBOMOXAPHBIX
nocrax. CHaGxeHue pa3MellaldT KaK MHHUMYM Ha ABYX COBMelleHHbIX 06-
1MeCy/TOBbIX aBapUHHBIX MOCTaX, OAMH H3 KOTOpBIX pacmonaraior B MO, a
Apyroi ~ Beiwe nany6sl nepeGopok (lpM miuMHe cynsa ot 45 po 31 M no-
NycKaeTcs ero pacrfioJlokeHHe HUXe Nany6wl MepefOpoK IipH YclnoBuH obec-
MeyeHHs1 MOCTOSHHOrO AocTyna K Hemy). Ilpu mimHe cynHa 31 M U MeHee
HOIIyCKaeTCsl HaJIYMe OIHOfO COBMEINeHHOre obliecyJoBOro aBapuitHOro
nocra. Hag BxomaMu B mocThI HAHOCAT HafIIMCH: ,,ABapHAHBIA NOCT (CHHER
Kpacko#), ,.[foxapHsiit noct” (kpacHoi kpackoii). [Ipeamers: aBapuiiioro
M IIPOTUBONOXAPHOIO CHaOXeHUsA, GanNMoOHBI M clacaTeslbHble CPeICTBa OK-
PalIMBAT ¥ MApPKHMPYWT B COOTBETCTBHH C YKa3aHMAMH IPHIIOXKEHHA
HBXP-80. Hanpumep, GansioHsl ¢ CKAaTbIM BO3OYXOM, YIIEKHCIOTOH, KHC-
JIOPOAOM, aUETHJICHOM H BOJIOPOJIOM OKPpAIUMBAIT COOTBETCTBEHHO B uYep-
HbId, YepHbIH, ronyboi, BeNblil M 3elieHbIA LBETa, HAHOCA MOCHE OKPACKH
Hagnuch o copepxumom Gamona. Ha BupHOM Mecte ¢ o6Genx cTOpoH Bogo-
HelIPpOHUIIAeMOH MepebOpKM HAHOCAT CHHed Kpackod MapkupoBky. Hanpwu-
-1

30
30 wn. pa3penser BogoHenpoHuuaeMsle orcexd II u IlI. Ha ypoBHe nertHeit
I'BJl B npecHoit Boge ¢ o6oux GoproB MKO, .TproMOB, NpOH3BOLCTBEHHBIX
M [pyTHX MOMEILEHHH Ha MOACKaX IMNAHTOYTOB cuHed wiu Oesnoil Kpacko#
HaHOCAT MOJIOCH!, H HE pexie YeM YISl KaXJIOoro MATOro WNAaHroyTa yKa3slBa-
10T X HOMepa ¢ 06ouX GOpPTOB: B I'PY30BBIX TPHOMAX — Ha OBLIMBKE BBEPXY
nog nany6oi; B MKO, npon3BoncTBeHHbIX ¥ APYrux GONBIIMX MOMELIEHH- .
AX - Ha BHAHBIX MecTax OOUMBKH, Ha BHYTpeHHe# 4YacTu canpmbopra, a
NPH €ro OTCYTCTBHM — HAa BHYTpeHHeH BbICTYIMalleH YacTH LIMPCTpeKa JIH-
6o Ha BHOHBIX MecTax nanyGbl y BoOpToB cy/Ha. MecTonososkeHHe BOjIOHe-
NpOHHIIaeMbIX NepeGOpPOK OTMeYaeTCA YepPTOH MO HOMEPOM COOTBETCIBYO-
Lero 10MAaHroyTa, d MeCTOMOJIOXEHHE OTBETCTBEHHBIX 3a0OPTHBIX OTBEP-

Mep, MapKHUpOBKa O3Ha4aeT: BOJOHENpOHHIAeMas NepeGopka Ha

CTUH — CHHHM MJI1 KPacHBIM KpYyroM, Hallpumep prrom@, 03Hayalo-

HIMM:. KHMHICTOH, PACCTOAHHE OT KPOMKH BEpPXHEH OTKpBLITOH Manybum [0
BepXHER KPOMKHM OTBEepCTHs C YYeTOM KPHBH3HbI OOpra cocraBisfeT 7 M.
OtMmevaloTcs Mecta pa3pbiBOB M KOHHOB BOPTOBBIX KHIlEH, HAPUMED, TAKUM
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obpaszom: '5— H 5—J(paccmmme OT KPOMK# BepXHeil OTKPBITO# MamyGbt oo

BepxHel KPOMKM GOPTOBOro KA ¢ YueTOM KpPMBH3HH Gopta S M). Mapxu-
POBKY ' BOOHEIPOHHIIAeMbIX ¥ TNPOTHBOMOXKAPHBIX 3aKPBITHH, HapyKHBIX
3aKPBITHH YCTPOHCTB CyJIOBOM BeHTWIAUHH HaHOCAT B cooTBeTcTBUM ¢ OCT un
ykaszauuamu npwioxkedusa HEXP-80 HenocpencTBeHHO Ha NOJIOTHe 3aK pRITHI
C [ABYX CTOpOH, €CIIM MMEIOTCA HPHBOJbI 3a[PaHBAHUA CHAPYXM M BHYTPH
repMeTH3npyemMoro KoHtypa. [lpu pacriosioxeHnn MPUBOMA TOJBKO CHAPY XU
TePMETHU3HPYEMOro KOHTYpa MapKMPOBKY HAaHOCAT CO CTOPOHBI YTIPABJICHHSA:
TIPHBOAOM 3ajpauBaHuA. Eciiu HeBO3MOXHO ceslaTh MapKHpPOBKY Ha HOJIOT-
He J3AKPBLITHA, €€ pa3MellawT Ha GIM3KO pacHoJIOXEHHBIX MOBEPXHOCTAX
KOpPHYCHBIX KOHCTpYKUMA. OT/NHYMTEbHBIE W TpefyNpesuTeNlbHble 3HAKH
1pyGonpoBogos cynossix cucreM (cM. § 17—19) HaHocAT y many6, wiat-
¢opmM, nepebopok, MexaHH3IMOB, UMCTEpH, KJIANIAHOB, KJIMHKETOB, paclpe-
AETUTENBHBIX KOpoBOK, B MecTax NepelieTeHus TpyD, a TaKke HA MPAMbIX
yuacrkax ¢ MHTepsajioM He Gonee 6 m. Ilpu npoknagKe TpyGonpoBoaa nox
0GHMBKON 3HAKY HAHOCAT MOJ CheMHBIMM JIIOUMHAMKM WITH mHTaMu. B Heko-
TOPHIX CJIyYasiX PAOOM C OTJIHMYMTESTBHBIM 3HAKOM CTPeJIKOH YKa3bIBaioT
HalpapjleHne IBHXeHHA MPOBOJMMOMN Cpefibl. 3amophble yCTpoicTBa OCHOB-
Hbix TpYGUMpPOBO/IOB MAPKHPYIOT HABCIUHBAaHHCM OTIHMMHTEIIBHOH ITACTHHKH
Gestoro ¢oHa, a apMATYpY NPOTHBOINOXAPHBIX CHCTEM OKPAIIMBAOT B Kpac-
Hbii LBeT. JEKTPoOoGOpYIOBaKHe MAapKUPYKT B COOTBETCTBMM C YKa3aHH-
amu upwioxeduas HBXP-80. Jjisa 1puBileyeHdA BHUMaHuA paGoTaloummMx K
HENOCPECTEHHOW OMACHOCTH, MpedyNpeXICHHs i O BO3MOXHOW OMNACHOCTH,
NIPeANIMCAHUA M PA3pEIleHHA ONpejIe/IeHHbIX MEACTBHMA C Lelblo ofecneueHHuA
Ge3onacHocTH ¥ HeobGxogumoi uHdopmauueit B coorBetcruu ¢ OCT ycra-
HABJIMBAIOT 3HAKH GE30MACHOCTH: 3aNpeliaionue, [peaynpexuaonme, npen-
NIUCBIBA;0NHE, YKA3ATEIIbHbIE, 3 TAK)KE ONOIHHTEIIbHbIE TAGHUKH.

B cpoku, ycranosjienHsle [lojloeHueM O TeXHUYECKOH IKCIUIYATAlUMM
PPl CCCP, skurnax npoBOAMT OCMOTPBI H IPOBEPKY TEXHHYECKOI'O COCTOA-
HuA 060OpYyIOBAHHA CBOETO 3aBefOBaHMA. Pe3ynsTaThl OCMOTpPOB M MpMHA-
ThI€ MeEpBI 3AMKCHLIBAIOT B COOTBETCTBYIOLIMe XYpHalel. PaGoTbl, KOTOpHIE
APUBOAAT K U3MEHEHHI0 OCTOHYMBOCTH M IOCAIKM CY[HA, HapylIeHUIO BONO-
HEeNPOHHMIIACMOCTH TIOABOIIHOM YaCTH KOpNyca, pEMOHT H peryaiHMpOBaHUe 3a-
KPBITHH MONBOAHLIX OTBEPCTHH M T. . BBHIMOIHANT TOJBKO C pa3pelicHHs
KalMTaHa nof HaGilloieHHeM BaxXTEHHOM cityx®@bl. OTBeTCTBEHHOCTH 3a 0Gec-
nicueHue Ge30MacHOCTH CyJHa NpH BHINONHEHHH TAKHMX paBGoT B MepHop, pefica
BO3JIaraeTcA Ha CTapliero NMOMOLHHMKA KAaHHTaHa WIM INaBHoro (crapiue-
ro) MexaHuka. B pefice He pexke OHOro pa3a 3a BaXTy NPOBOMAT 3aMepbl
HaJIK4MA BOAbI B JIbsJIaX, B OCOGBIX YCJIOBUAX IIaBaHuA (B JlemoBo# 00-
CTaHOBKE, IIpM LITOPME M T. I.) KaX[bLd, Yac, a mpy ynapax (o sen, opyroe
CYOHO H T. IL) HemeyieHHo. Ecim ycnosust He MO3BONAIT MPOM3BECTH 3a-
Mepbi, IPOBOJAT KOHTPOJIbHBIE OTKAYKH. Bo Bce MOMeNIeHKUA Ha cyqHe JIoJI-
xeH ObiTh 06ecnieyeH gocTyn B moboe Bpems cyTok. Kiroun BTOoporo komm-
JeKTa OT KalOT WIEHOB 3KHMAX@ ¢ 3aHYMePOBAaHMbIMM GHPKaMM HaXONATCA
Yy CTapiuiero NMOMOMIHMKA KalWTaHA, 3 [PH ero OTCYTCTBHM — Y BaXTEHHOTO



TOMOLIHHKA KanuraHa. Kiluuw BToporo KomIlekTa OT BCeX OCTaJBHBIX
NOMELIEHHA KPENAT K CHelUManbHOW [Jocke, olleyaTaHHOM U 3aKPBITON Ha
3aMok. Killod OT OOCKHM XpaHHTCA Y BaXT€HHOro MNOMOILHMKA KallMTaH4.

[lpx mosydeHMM LITOPMOBOTO MNpeRyNpexeHHA HeoDXOOuMO: fpexpa-
THTB MPOMBICe], obecneuuTh yOopKy HajlyOHOro rpy3a B TPHOMbI, KpellileHHe
[PY30B U APYIUX INpeaMeTOB MNA MPeoTBPAlIEHUE OT BO3MOXHOIO Nepe-
MeIleHHA; 3a/IpauTb TPIOMbl K BCE 33aKPBITHA COIVIACHO MX MAPKHPOBKE,
ycwiuTh HabmiofleHHe 3a ofecleyeHHEeM BONOHERPOHHUAEMOCTH KOPpIyca
CyqHa M HApY>KHBIX 3aKpBITUH; NPOHM3BOJAMTH 3aMEPbl BOIOBI B JihsLliX.
B Tymane, B YCIOBHMAX OrpaHHYEHHOH BUAMMOCTH, TIPH CIEHOBAHHH B Y3
KOCTSX M PalOHaX MAJIBIX TIYGHH JOJXKHBI GBITH MPHHATH! aHAJIIOTHYHbBIE Mc-
Pbl repMeTH3allMM U KOHTpOJiA. B ciyuasix yrpossi oblieneHeHUst HeoBXOMMU-
MO: NPKHATb MEpBI, aHATOFHYHBIE NMOATOTOBKE K NITOPMOBAHHMIO; TPHBECTH
B FOTOBHOCTb BCE MMEKWIMECA Ha Cy[He cpefcTBa Bopbbhl ¢ ofllefeHeHHEM,
aBapuiiHoe cHaG)XeHHEe M BOMOOTJIHBHBIE CpelcTBa; y6paTh NpeaMeThl, HAXO-
OALMECS OKOJIO LUMMTATOB M OPTMKOB; [IPOBEPHUTH MCIPABHOCTD HAllyGHO-
ro OCBELIEHHA U CyIOBBIX MPOXEKTOPOB; NMPHUHATb Mepsl K BBIBOOY CyOH2
M3 ONACcHOIO paioHa.

IlogroroBka skmmaxa K BIKC. B uenax KauecTBeHHOH INOOIOTOBKH
n opraHu3auud BXC wieHam 3kHNaka NpHCBaUBaIOT CyIOBOH HOMep M pac-
NHckiBaloT N0 nojpasgenenuam BXKC (puc. 5.1, 6, tabn. 5.1). B uckinoun-
TEeIBHBIX CiIyyasx HadanpHMkamu All Moryrt ©piTh Ha3sHaueHs! ApYrde nAuua
KOMAaHfIHOro cocraBa. Ha kpymHbIX cyfax MOryT cosgaBaTbesi JONOJIHATES b
Hble ¥ pedepBHbie All Ilpy nanmuuu Ha cymHe 12 dest. M BoJiee CIELHANIBHOTO
nepcoHarna kaxpas All [ aBapuitnas rpynma (AT)] B cBoeM cocTaBe JOMKHA
WMETh 3BEHO M3 TpexX YeloBek, paboTawoliMX B [bIXaTeJIBHBIX H30NHUPYO-
IMX annaparax. B NpoTHBHOM cllyyae Takoe 3BE€HO BKJIKYAKT B MaLiMH::.
xotenpHyre AIl (AT), a npu YHCIIEHHOCTH 3KMMNaxcz MeHee 15 wei. erv
xoMiekTytoT. Ha LI Ha3zHadaeTcss KpyinlocyTOYHas BaXTa M YCTaHur. ..
paercA npamasa cBa3p ¢ [KIL AIl (AT) oSs3aHsl 0Becrieyuts: repmerd:: -
LUHI0 Cy[JHa; 3BaKyalUHUI0 JIOGEH H BBIHOC PAaHEHBIX W3 ABapHIAHBIX ROMeUle-
HH#; yCTpaHCHHE BOJOTEYHOCTH KOPIycd M yHajieHue NOCTYNHBLICH BOIbI;
Bope0y c moxapaMH, ObIMOM, NAPOM, Fa3aMHi; JHMKBHIALHIO MOBPEXIEHUI
TEXHHYECKHUX CPE[ICTB M BHYTPHCYIOBOH CBf3M; pa3bopKy 3aBaloB; MNepe-
KaYKy JKMIKMX TIpy30B; B3aUMOIEHCTBHe C OEperoBHIMH aBapHHHO-CIIAca-
TENIbHBIMHU NOJpa3e/leHUAMH, IKMNaXaMHu JPyTUX CyLOB.

OcHoBpol opranuzaiuu BXC sBniAeTcs pacnucalde Mo TpeBoram, KoTo-
poe ycTaHaBIHBaeT obs3aHHOCTH M MecTa cbopa 3KMIa)a CyJHa IO TpeBo-
raM. O6illecyioBad TpeBora, nojaBaeMas HeNpPePHIBHBIM 3BOHKOM [POMKO-
ro 6os npopokmurenbHocTbi0 25—30 ¢, noBTOpsierca 3—4 pasa. YueGHan
TPeBOra, TPEBOTH NpH NpoBOMHe, NMpPOphIBE dAMMHMAKA, 3alHTE OT OPYKHA
Maccoporo nopaxerus (OMII) u moxape o6bABNA0TCA Mo pamuoTenede-
HY Toclle cHrHana obluecyloBOil TpeBOTH, INpHYeM [IpH IOXape CHUTHI
oBlecyJoBOH TPEBOTH CONPOBOXIAETCA YacThIMH yOapamMu B KOJIOKOIL.
Tpesorn ,,Yenopex 3a Goprom”, nopmaBaeMas Tpems 3BOHKAMH IPOMKOTO
604 TNpPOJOIKUTENBHOCTBIO 5—~6 ¢, M ,,OcraBieHne cypnHa', HojaBaemas
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Ta6auya 5.1. Noppasnenenns BKC

QOTBeTCTBEHHDIR 33 NeACTBUA NOApa3meneH! s NPy YHCIIOHHOCTH IKMIT3XKaE, Yeil,

N HanmeHOBaHH e TTOLPA3LTIeHH
nocra 100 u Bonee oT 50 no 100 oT 15 no 50 Mexee 15
T'naBHbIR KOMaHOHBIH! IYHKT Kanuran Kanuran Kanuras Kanuras
(TKIT)
1 XopoBasi BaXTa Ha MOCTHKe 3-%t TOMONIHUK 3-% noMoOIMHUK 3-it TOMOIHUK
KaMHTaHa KaluTaHa KallHTaHa
2 Xoposas BaxTa B MO 3% MexaHUK 3.t MexaHHK 3-# Mexanux
3 I'pynna 3puTensHOrO Martpoc Marpoc Marpoc
HabmogeHus 1-ro knacca 1-ro kmacca 1-ro Kmacca
4 CaHuTapHas rpymnna Cynosoif Bpay Cynosoit Bpay Cynosoit rpay Becs axunax
) ) - (denppinep) [IpMHHMAET
5 Apapuithan naprusa (AlIl) — ~ 2-# TOMOWHHK yyactue B BXXC
KalHTaHa
Hoconas apaputtnast 4-it NOMOLWIHHK 4-if TOMOUWIHMK -
naptua (HAII) KalMTaHa KalHTaHa
6 | Apaputinds naptus MO 2-it MeXaHHK - -
Apapuitsas rpynna MO - 2-# MeXaHHK 2-it MeXaHHK
7 Kopmopas apapuitHas 2-#t TOMOLIHHK 2-# TOMOUIHHK -
naprus (KAIT) KanuTaHa KanuTaHa
8 I'pynna oxpansl nopAaka HoMonmuk TIomMomHuk —
H 6e30MacHOCTH KalydTaHa no KalHTaHa o
MPOH3BOACTRY TIPOH3BOACTBY

(creuHaTuCT 1o
TIPOHRBOACTBY)




Ta6auya 5.2 Pacnucanue no Tpesoram
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oct N? 7. KopMoBas apapuitHas napTus. Pacniucanne No OCTaBJNEHHUIO CYIIHA MIPH UCIOTTb30BAHUHM
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Mprmeuanue Ilpy sBapuiHOf yTeuke (NMpPOpbIBE) aMMMHAKa JIHIE, paGOTa0UIME B AbIXATENIbHBIX H3OMHPYIOWMX aNAapaTax, MocTy-
MaloT B P3CIIOpAXKEHHE HAYATTLHUKE aB apuHHOM napmiu (rpynmer) MO.

CoCTaBJICHO Ha ,, ” 1% r. CT. ITOM. KalluTaHa



CEMbI0 KOPOTKHMH M OIHMM IPONOJDKHUTeNbHBIM (5—6 C) 3BOHKOM IpOM-
Koro 6o, noropawT 3—4 pasa.

€xema THMOBOIO paclMHCaHHA MO TpeBOraMm A Cy[dHa C 3KHMaxeMm 5o-
nee 50 ven. npepcraBnieHa B 1a6n. 5.2. TunmoBoe pacnMcaHHe [WIA CEPHH CY-
OOB cocTaBligeT w1yxbBa MopenaBaHHA CyOoBNajerbla H COrJacoBLIBaeT
¢ paiioHHOM pbIGOIOTHHCITEKLMEN o Ge30NMacHOCTH MopelnaBaHuA. B mpo-
uecce IKCIUTyaTalli Cy[JHa B pacnucaHuWe MOTYT GbITb BHECEHBI H3MEHEHHA.

Ha ocHoBe pacnucanua no TpeBoraM pa3pabaTbiBaloTCA oOlepaTHBHO-
TaKTHyecKaa Kapra noxaporyiueHus (OTKII) u onepatuBHO-TakTHUecKH#
nnan noxapotyitenus (OTIII), onpepensiiouiMe XapakTep OpraHW3aUdM
6ops6e1 ¢ NoXapoM. OHM YUUTBIBAIOT 0COGEHHOCTH KOHCTPYKTHBHOM NpPOTH-
BOMOXApPHOW 3alLMTBI Cy[OHA, HanpaBIeHHOH Ha NpedoTBpailleHHe BO3HUK-
HOBEHHA NOXapa, paclipoCTpaHeHMA OTHA W [pIMa, CO3[IAHHe YCIIOBUA Gelo-
NacHOW 3BaKyalMM JIIOfed M3 IMOMelleHHH ¥ ¢ CyQHa, a TaKie Ha yCHelIHYy 1o
60pb0Y € 110%apoM K ero NociueacTBUAMM.

KoHCTpyKTHBHYI0 NPOTHBONOXAPHYK 3aiHTy 0GecrneunBarT NpPOTHBO-
NoxapHple KOHCTPYKIMH U NIPOTHBONOXapHbIe 30HbL. I TaBEHbIe B¢ PTHK AJIbHBIE
NIPOTHBOMOXapHble 30HbI — 3T0 06BEMbI, cGpa3oBaHHble fieJieHHEM KOpIlyca,
HaZCTpOeK M pyboK MO WIMHe CyaHa OrHeCTOMKHUMH NepefopkamMu Tvna 4.
KoHcrpykimsa tuna A (orHecrokiue KOHCTpYKLMH) ofpa3oBaHbl nepeGop-
KaM¥ WIH nany6aMu, H3roTOBIIEHBI M3 CTAJIH WIHM PaBHOLEHHOTC MaTepHana,
NpefOTBPALLAIOT IPOXOXKIEHHE Yepe3 HUX JIbIMA M INIaMeHH B TedeHHe 60 MMH
CTAHOAPTHOTO MCNBITAHKWA OrHECTOHKOCIH, H30JIHPOBAHBI HErOpIOYHMH Ma-
TepHajlaM{ TaK, YTO CpeHAs TeMIEpPAaTypa Ha CTOPOHE, MPOTHBOIMOIOKHON
OTHEBOMY BO3[EHCTBHIO, He MOBbIAeTCA Gonee yeM Ha 139 °C o cpaBHeHKIO
¢ nepBoHayansHoil. [lpn sTOoM Temneparypa B 0G0l TouKe, BKIouas nwboe
COeMHEHHe, He MOBBIIAeTcA Goyee uem Ha 180 °C 1o cpaBHEHMIO C NePBO-
HauanbHoW. KoHcTpykuua tuna B (orHesafep>kuBaioiine KOHCTPYKLMH)
obpa3soBanbl nepeGopxamu, nanyGamu, NOMBOJIOKAMH MIIM 3aUIMBKaMM,
LETMKOM M3rOTOBJIEHbI U3 HErOpIYMX MaTepHalioB, COXPAaHAIOT HeTpOHKLae-
MOCTh IUifl TJIaMeHH B TeuyeHue 30 MHMH CTaHOAPTHOIO MCIEITaHUA OTHECTOH-
KOCTH, HW30/IMpPOBaHbl TaK, YTC CpeHsAsA TeMIepaTypa INOBEpXHOCTH Ha CTO-
POHe, IPOTHB OIOJIOXHOMH OrHeBOMY BO3[EHCTBHIO, He MOBbIIIaeTCA BoJiee YeM
Ha 139 ° C no cpaBHeHuIo ¢ NepBoHayasbHOM. [Ipu 3ToM Temrepatypa B 06oi
TOuKe, BKJIIOYaA N0Goe coenyHeHHe, He MTOBBILIaeTcA Golee yeM Ha 225 °C o
CPaBHEHHIO C NMepBOHAYATIBHON NPH BO3[EHCTBHM IUTAMEHH C 11000# CTOPOHBI.
K xoucrpykuuam tuna C (43 HEroplOYMX MaTepHasioB) He MpedbABIIARTCA
TpeGoBaHKA O MPCOOTBpALLEHHK NPOXOXKIEHUA Yepe3 HUX IbIMA, MIIAMEHH H
coGodeHNA Nepenana TeMiepartyp. boree noiHble cBedeHUA O TpebOBAHUAX
K NPOTHBOIIOKAPHBIM KOHCTPYKIUHAM oTpaxkedsl B 4. VI [IpaBui.

OTKII BxitodaeT cxembl ObIIEro pacmofioXeHuA cydHa H Manyb ¢ yka-
3aHMEM OTCEKOB, BOIOHEMPOHHUAEMBIX M BBIFOPOXKEHHBIX OrHEeCTOMKHMH
(xnacca 4) M orHe3afiepXUBAIOIIMME (Kilacca B) KOHCTPYKUMAMMU; PACHO-
JIOXKEHHA OTBEPCTHi, CPEefICTB M IOCTOB YIIPABIIEHHWA UX 3aKPBITMA; MyTeH
IBaKyalMH JII0fed U3 TOMeIUeHHH; CHCTeM MOXapOTyliieHHA ¢ 0BO3HaueHH-
eM NMYCKOBBbIX YCTPONCTB M paclloIOXeHHA OXPaHAEMBIX MOMEIleHUH; pac-



Tabauya 5.3. MpunumnuansHas dopma OTIHT

Homep | TTomewrenun, | Ipotuso- Myt PeKOMeH-—‘ Cnocobsl | OefictBus
MPOTH- | BXOJALME B | NMOXapHble | 3BaKya- | Ayemble CIIO- | OXpaHbl | IKUNaMN
BONO- POTHBOMO- cpencTBa LMK cobbi TyLUe- | COCeOHHX | TIpH NOXKa-
*xap- KBPHYIO 30- 30HBI IO/ U3 | HMA 1MOXapa | NoMellde- | pe B 30He
HOH HY, M UX 30HBI (3aBucAT OT HUH OT C Y4eTOM
30HBI KpaTKan xa- noxapa | KOHKPeTHBIX | Orus pa3BUTUA
pPaKTepH- YCIIOBUH B W ObIMa |aBapuiHON

CTHKA 30He) CHTYaUuuH

TIOJIOKEHHMS TTOXKAPHBIX POXKOB, OTHETYIHMTelNeH, MOXapHBIX NOCTOB M ApY-
roro MOXapHOTo CHabGxeHHUA W 0GOpYNOBaHUA; MECT BBIKIIIOYEHHMS MCKYCCT-
BEHHOW BeHTWNIALUMH H TepeKPBITUA BeHTWIALUMOHHBIX OTBepCTHH; MoXap-
HOM CHTHaNM3aUMM M CUTHAIM3aUMM OoGHapykeHHMs ouara mnosxapa. OTIIII
(ra6n. 5.3) paspaGartbiBaetca Ha ocHoBe OTKII u sBnsiercs ee cocraBHOMH
yacreto. K myaHy nppunaraercA onucarenbHasi 4acTh ¢ NepevyHcIieHHeM Bcex
IPOTUBOMOXAPHBIX CPEedCTB, BeHTWIALUMOHHBIX KaHAloB, MX MepeKpbITUil,
nyTedl 3BaKyauuHd Jiogedl U3 KOHKPETHOH NPOTHUBONOKAPHOH 30HBI, U3 30H
II0apa, arpecCUBHOTO BO3[eHCTBUA TemnoThl ¥ 3aabiMiieHus. Kpome Toro,
B OTII paeTcs kpaTkas XapaKkTepUCTHKA NOMeleHHH, YKa3bIBAOTCA 06b-
€M U OCHOBHbIe pa3Mepbl, @ TAK)Ke ONHUCAHHe HAXOOSWMUXCA B HHUX TPY30B,
IyTH AOCTYNa B 3TH MOMeWEHHs, CIocoBbl OXpaHbl CMeXHBIX MOMeleHHI
oT orHA u ApiMa. ODHOBpeMEHHO OTMeEYAOTCHA CpPecTBa U cnocobel, ¢ mo-
MOUIBI0 KOTOPBIX peKOMeHIyeTcs WIN He peKoMeHyeTca GOpOThCsA ¢ NMOXa-
POM B NMOMelleHUAX 30Hbl. Ecny NMukeupmanusa moskapa Bo3MoXXHa MyTeM 3a-
TOIUTEHHA COpALIETO NMOMellleHHA, TO TaKOH ¢rocol yKasbiBaeTcA KaK Kpail-
HUH, ¢ 06A3aTe/IbHbIM 060CHOBAHHEM HEIMOTOIUIAEMOCTH Cy/IHA.

Pacnucanue no tpesoram, OTKII u OTIII BrBenmBarwT Ha BUZHOM Me-
cTe B. MOMeuieHusaXx oOulero NMoSb30BaHUA M B JPYTUX JOCTYNHBIX MeCTax
CyOHa MO yCMOTpeHMI0 KanuTaHa. KpoMe Toro, Kaxmomy wieHy 3KHIaxa
BBIIAT KHMXKY CynoBod HOMep, B KOTODPOHl YKa3bIBAaOTICA €ro MeCTo
H 00A3aHHOCTM N[O BCeM CYOOBBIM PpAaclUCaHUAM, HOMepa 3aKpelUIeHHbIX
33 HUM Cpe/ICTB 3alLUThl, aBAPHIHO-CIIacaTe/IBHOrO HMYUIECTBA U T. II., @ Hajl
KOMKON NPHUKPEIUIAT KalTHYI0 KapTOuKy WIeHa 3KHMaxa ¢ yKa3zaHHeM
CHTHANOB TpeBOT H ACHCTBHA Npd HX OQbABJIcHUH. B mopry wim Ha peiiyie
eXe[JHEBHO COCTaBJIAIT paclucaHMe HO TpeBOraM jiif MMHMMYMa WIEHOB
3KHMaxa, HaxodALMXCcA Ha Gopry, 1o dopMe pacnucaHud ans naryGHoi AL
PacnivcaHue BBIBEIIMBAOT HAa BHMIHOM MeCTe, a OMH ero IK3eMIUIAp Haxo-
OMTCA Yy BaXTeHHOro [IOMOIHAKA KallUTaHa.

O6uiee pykosonactBo BXKC ¢ I'KIl ocywectBnser kamuraH, Helmocpen-
CTBEHHOE pPYKOBOMACTBO MeHCTBMAMM JIMYHOTO COCTaBa MO JIMKBHOALMH TO-
Xapa — MOMOIIHMK KalMTaHa MO MOXAPHO-TeXHUYCCKON YacTH WM, NIPH ero
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OTCYTCTBUM, CTaplMi MOMOIIHHK KalHuTaHa. JIeHCTBUAMHU JTMYHOTO COCTaBa
N0 JIMKBHJALUMK BCeX OPYTMX aBapUMHBIX CUTYalUUH HEMOCPENCTBEHHO PYKO-
BOIOMT CTapUiMil MOMOIIHMK KalWTaHa, a AeHCTBUAMM JIMMHOTO COCTaRa Nof:
pasfieHHil — HavaneHUKH moppasgeneHui. CBases T'KII M NompaspeneHunit
BXC ocyuiecTBisieTcs ¢ MOMOWRBI0 NOPTaTHBHBIX cTaHuui YKB, tenedona,
CYIOBOH TpaHCIIALMH, CBA3HBIX.

OcHoBHaa ¢opma monrotoBku 3xumaxd k DBXKC — teopernveckue u
MpaKTHYECKHE 3AHATHSA, YacTHbie M OOIeCYOBble YYEHHUA, €XKETOJHasA NOm-
TOTOBKa Ha Y4eGHO-TPEHHMPOBOYHBIX CyHaX, YYeGHO-TpeHaXepHpIX LEHTPax
U CTaHIMAX HAlyBHBIX CIIAcCaTeNbHBIX CpPeAcTB. 3aHATHA C WICHAMHM 3KHIIAXKa
NpOBONAT HEMOCpe[CTBEHHble Haua/IbHUKH MO IUIaHaM, YTEePKIeHHBIM cTap-
MM TNOMOLIHMKOM KanutaHa. lenmp mpoBeneHMs 3aHATHA — YTIilyOrenue
TeOpeTHYECKUX 3HaHMH, COBEPUICHCTBOBAHHE INPAKTHUECKUX HABHIKOB, He-
o6XoOuMBIX WIA OOCAY>XMBAaHHA WM MUCHONB30BAHUA COOTBETCTBYHOILETO
cynoBoro o6opynoBaHus. YacTubie y4enus npoBonsat HavansHuku All (AT)
¥ KOMaHJHpBI NMocToB Ge3 oObaBAeHNA yueGHoN TpeBord.-Ha vacTHpIx yue-
HUAX OTpaBaThIBAlOT: B3aHMOMEHCTBHE H CJIAXeHHOCTh paboTel WIEHOB 3KHU-
Ma)ka Ha CY[JOBOM IOCTY M MEXIY CYIOBBIMM MOCTAMH; NEHCTBUA CYHOBOTO
NOCTa MM TPYMNBI NOCTOB NPH BBIXOIE M3 CTPOS OTAENBbHBIX WIEHOB MOCTA,
TeXHHYECKUX CPENCTB H T. I.; 3aKpelUieHHe HaBbIKOB B HCIONb3IOBAHUH aBa-
PUIHBIX CpelCTB M MaTepHalioB, a TaK)X¢ KOMAHIHbIX HABBIKOB HAYaJIbHU-
KOB TOCTOB B NpPUHATHM GBICTPBIX H MPaBWIBHBIX PELUEHHH, B YNpaB/ieHUH
HOOYMHEHHBIMK TTHUAMH H TeXHHUECKHMH cpenctBaMH. Obwecydossie yue-
Hus TIO BCEM BHMIaM TPeBOT NpPOBOOAT He peXe OIHOTO pa3a B MeCAI U Iie-
pell KaXIpIM BBIXOIOM B [IIMTeNbHbLi peiic. Ha nodzorosurenshuix yuenu-
Ax OTpabaTbIBalOT OGA34HHOCTH COTJIACHO PACIHMCAHHIO MO TpeBOTaM, INpH-
YeM BpeMs BBINOJIHEHMA [eifcTBUA BO BHHUMaHMe He. mpuHHMmaercA. Lems
TPEHUPOBOUHBIX YdeHull — oTpaboTKA YeTKOCTHU, GBICTPOTBI M COIJIACOBAH-
HOCTH [eHCTBMH, B3aHMO3aMEHAEMOCTH INPH BBINONHEHHH OGA3AHHOCTEH.
OueHka yyeHMH MPOBOOMTCA MO HOPMAaTHBHBLIM MNokasatensam. Ha noxasa-
TeAbHBIX VYEHUSX KOMAHIHBIA cOCTaB OOyvaeTcA MeTOOMKe NPOBelCHUA
n pa3bopa yueHuMil, a Ha 3queTHblx TPOBEPACTCA IIOATOTOBKA 3KHUIa)a MO
OoTpabaThIBae MBIM 3/IeMEHTaM H 3a7a4e B LEJIOM.

ITo BceM TpeBoraM 3KMMaXk BBIXOIUT K MecCTaM cOopa ¢ HHOUBHIYaIb-
HBIMH CTIacaTeTbHBIMM CPENICTBAMM M HAJIeBAET X MO NPHKA3aHMIO KANWTaHA
WM €r0 BaXT€HHOTO NMOMOIIHUKA ¥ MO curHany ,,0craBiieHne cyaHa’.

§ 40. bops6a 3a HenoOTOIIAEMOCTH

OGecneuenne HemoTomnseMocTd. Boppba 3a HENOTOIVIAEMOCTh BKIIHOYA-
€T COBOKYNHOCTb [EWUCTBHUH 3KMIAXKA MO MOJAJEPNAHMIO M BO3MOXKHOMY
BOCCTAHOBJICHHI0 OCTOMYHBOCTH M IUIaBYYeCTH cyOHA. PellleHue o Lelecoo®-
PasHOCTH M MeTofmax OGopb6bI 3a HeMOTOTUIAEMOCTb MPUHHUMAETCH HCXOMIA
M3 XapakTepa aBapuM Ha OCHOBaHMM HaHHBIX MH(OpManMOHHOM HOCKH Ha-
IPY3KH ¥ OCTOHYHBOCTH CyJHA ¥ pekoMeHzaunu MHdopMaunn o6 aBapuitHO#



HOCajIKe ¥ OCTONYHBOCTH cynHa wiu MHpopManuu o mocajike U OCTOMYABOCTH
cyoHa OPII (cm. § 30). Ecnu mwiaBy4ecTs WM OCTOHYMBOCTh He MOT'YT GbiTh
o6ecneyeHsl, CyJHO CaXkaloT Ha Mellb WINH CHMMAIT C HEero 3KHUMa, Mpexnie
BCEro M3 BHYTPEeHHMX IOMeILEeHUH. ‘ ‘

OCTOHYHBOCTb aBApPHHHOrO CyAHA MOJXHO BOCCTaHOBUTb: ynaleHHeM
3a GOPT BOMBI, B MEPBYI0 oYepelb U3 WIMPOKUX U BBHICOKOPACTOJNIONEHHBIX
NOMellleHHA; CIlyCKOM BOAbl U3 3aTOIUIEHHBIX IO IIepBOil U BTOPOM Karero-
pUH 33TOMUIEHHs] MOMELIEHMH M XUIKUX IPY30B B HH)KepacNonoxeHHble O-
MeUIeHUS, NPefOTBPAlllCHHEM MepeTeKAaHUA M¥UAKUX IPYy30B B CTOPOHY H2-
KpeHeHHOro GopTa; npuemoM Gammacra; yfaleHWeM 3a GOpT BpiCOKOpA:-
HOJIOXEHHBIX Ipy30B (cM. § 27-29).

CrnpsamuTth aBAapUAHOE CYIHO MOXKHO y[aleHUWeM 32 GOPT BOBL, CO3fa-
fomie KpeH M OU(dGepeHT; NMepeKayKOH XHUIKUX IPY30B B CTOPOHY BBIXO-
AAIMX M3 BOObl 6OpTa U OKOHEYHOCTH; OAIACTUPOBKOH OTCEKOB CO CTO-
POHBI BBIXOOAMX M3 BOABI GOPT2 ¥ OKOHEYHOCTH (KOHTPIATOIIIEHMEM).

Ilo curnany ofuiecynoBO# TpPeBOTM 3IKHUIAX AOIDKEH AeHCTBOBATH CO-
[J1aCHO PaclMCaHHUI0 MO TPEBOIaM M, BBIABHUB IOCTPafaBUIMX, OKa3aTbh UM IIO-
MOIllb; YCTAHOBHTb NOCTOSIHHY0 CBA3b MO PajMo ¢ COOTBETCTBY IOLIMMM MH-
CTaHIMAMH; YCTAHOBHTb MeCTO, XapaKTep WU pa3Mepbl NMOBpPEXJIEHHH, NMpH-
MepHOE KOJIHUECTBO MOCTYNHUBILUEH B aBapUAHBIA OTCEK BOMBI U CKOPOCTh €€
TIOCTYIUIEHHA; YCTaHOBHTh COCTOSIHHE OTCEKOB, CMEXHBIX C aBapUIHBIM;
OIpefieNIUTh NyTH (GUIBTPALUMK BOAbI B HENOBPeXIEHHbIE NOMEIIEHUS; He-
MefJIeHHO TPHCTYIUTh K OTKAayKe (pHIBTPAlMOHHOH BOOBI U3 HEMOBPEX/IeH-
HBIX OTCekoB (IIpM ee HATMYMM) HaUHHas ¢ HauGollee BHICOKOPACIONONEH-
HbIX NOMELIeHHH; MpPeTOTBPATUTh MYTH (UIBTPALMH BOIB M HpH HEOBXOIH-
MOCTH HNOIKDEIHTh NepebOpKH, OrpaHUYMBAIOLIME ABAPDUHHBIA OTCeK; 3a-

ApauTh Bce OTBEPCTHA B Nanybax u MepeGopKax, Yepe3 KOTOPBIE BO3ZMOXN "
pacnpocTpaHeHHe BOABI MO CydHy (B HepBYylo ouepenpb — YKa3aHHeIe i Y
¢dopmaimyu 06 aBapHitHOH MOCAa[Ke ¥ OCTOMYMBOCTH cynHa M B Omeparir
uHboOpMalMy 1A KallUTaHa); oBecleyuTs KpersieHHe rpy3oB. HauampHe:. «
AIl (AT) nocne moknama o rotroBHOcTH K BXKC monmxmer cHcTeMaTHYeCKH
coo6mmate Ha I'KII o pe3ynbTaTax pasBeKu ¥ IPUHATBIX Mepax.

B npaktuke BXC umpoko paclpocTpaHeHO NepeKpeHMBaHHE CynHa Ha
NPOTHBONOJIOXHBIA GOPT C LeNbi0 BBIBOAA M3 BOABI NPOGOMHBI M CO3NaHMA
6/1arONPHATHBIX YCIOBHA IJIA YCTpaHeHUA aBapuilHOM cuTyaruu. OpHako
TaKHe OEACTBHA NOMYCTHMBI TOIBKO B TOM cllyyae, €CIIM UMeeTCA TapaHTus,
YTO CYIJHO He ONPOKHHETCA. '

B GopsGe c obnemeHHeM NPHMEHAIOT CIIEYIOIME CPEACTBA: TOPAYYIO
BOJY W Map, JIOMbI, TOINOPBI, NeLHH, JIONAThI, AepeBAHHbIE KyBallibl, MeXa-
HM3MPOBAHHBIA HMHCTPYMEHT C IIHEBMO- U IEKTpPONPUBOAAMM, aHTUGDPH3BI
(KpenKuil pacTBOp MOBapeHHOW CONMM C COPEPXAHMEM MHTMGUTOPOB), Mpo-
THBOOOJICIEHUTENIBHYI0 CMeCh, KaMEHHYI) COJlb, JKHD, OTXOIBl COHOBCIO
NPOM3BOACTBA ¥ Ap. MOXHO MCHOJIb30BAaTh TEIWIYK BOAY MOCHE OXJIAXKIECHUA
[TIABHOTO [IBUIaTelNlsl U XONOMMIBHOW YCTAHOBKYU MY 3a0OpTHYIC BOAY, €CiU
ee Temmeparypa mpesbimaer 3 °C, M0/1aBas ee KOMIAKTHBIMH CTPYAMM IOJ
6onbMM HarmopoM. B mepByw odYepenp HeoGXxomuMo OCBOGOXMGIaTh OT Nbfa
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PalMOAHTEHHBI, XOJIOBble OTHM, CTlacaTellbHble CpefCTBa, TaKellax, paHroyT,
LINKIaThl M MOPTHKH, a TaKXXe ABEPH Ha/ICTpoeK H pybOK, AKOpHbIe Neben-
KH, AKOpHble Ki03bl. OUHCIKY OT jbfa GoIbUmMX Cy[OBBIX MOBEpXHOCTEH
cllellyeT HauMHaTh ¢ Haubolsiee BBICOKOPACHOJIOKEHHBIX KOHCTPYKIMH CO
CTOpOHBI KpeHa CydHa. BplpaBHUBaHHe KpeHa IyTeM IepeKauyKH >KMOKHX
rpy3oB 3anpemiaerca. Ilepen Hauanom OKoOJIKH Jiba BOOJNIb NalyObl M Mecr
paboThl HeO6XOIUMO NMPOTAHYTH AOCTAaTOYHOE KOJIMYECTBO Ha/Ie)KHBIX JIeePOB.

Ina oka3aHWA KOHCYJIBTATHBHOM NOMOWIM CydaM, Tepnsiuum Genct-
BHE, BO BCeX NPOU3BOACTBEHHBIX M BCECOIO3HBIX 0ObeIUHEeHHAX MHHpBIG-
x03a CCCP cosmans! GeperoBble 1UTaGhl crnacaTenbHpix onepaumit (1ICO),
rge NpH pacyeTax NpuMeHsAT 3BM, uchbitanus Mopeneit aBapUHHBIX Cy-
poB. OpHako ux noMouub 3b¢deKTHBHA TOJBKO B Cilydae NOJYyYEHHA TOY-
HBIX CBEEHMH O COCTOSIHMHM aBapHMHHOTO Cy/Ha, 3KHIa)xa U MPHHMMAaeMbIX
Mepax.

Bopsba ¢ Bomo#, nocTynawllefi B OTCeKM Kopmyca cynua. Hannune Bo-
AOTEYHOCTH KOPIyca CyAHAa MOJKHO OIpelelHTb ¢ MOMOIIbIO CUCTEMBbI aBTO-
MAaTHYECKHX yKa3aTelled ypOBHA BOJbI B OTCeKe, IPOOHON OTKauKH HIIH 06-
ClleIOBaHHA padoHa MOBPEXAECHHA MO ClleyIolUM MpHU3HaKaM: LIyMy Io-
CTyINapled BoAbl, NMPOCAYMBAHHIO BOAbI Yepe3 HEIUIOTHOCTH B 1IBaX INepe-
GOpKHM, calpHMKax KabelbHBIX Tpacc H TpyGonpoBOOB, BOOAOHENpOHHMIA-
€MBIX 3aKpbITHH; LIYyMy BO3[yXa, BBIXOAAIIETO yepe3 BO3AYIUHbIE H H3Me-
puTenbHble TPyObl; NMpPOCAYHBAHHMIO BOABI MM NPOPBIBY BO3AYyXa IPH OCTO-
POXHOH OTHaue ONHOW-ABYX 3afpaeK BOJOHEMPOHHIAEMOTO 3aKPBITHA; OT-
HOTeBaHHI0 Nay6, nepebopok, BTOPOro [Ha U INIyXOMy 3BYKY IIpH yAape
0 HHX MeTaliMuecKMM npeameroM. OcyuieHne orTceka (OTCEKOB) MOXKHO
obecneynTs, MCNOIB3YA KPOME CTailHOHAPHBIX IepeHOCHble BOMOOT/IMBHBIE
cpeacrBa  (MOTCHAcOChI, NOTPYXXHble 3JIeXTPOHAacoChl, BOAOCTpPYHHbIe
35KEKTOPBI) M HACOCHI OXJIaXK[eHUA 3aGOPTHOM BOOOH ITIABHBIX [BHTraTeslel
U XOIIOJMJIBHOM yCTAHOBKH. 3acopeHHast Boja MoOXeT ObiTh yAaleHa puibo-
HAacoCOM.

Cnocobpbl, cpecTBa U MOCIEAOBATeNbHOCTD JIMKBHAALMH BOAOTEYHOCTH
KOpIyca Cy[Ha 3aBMCAT OT pa3MepoB, XapaKTepa U MeCTOMOJIOKEHHA Io-
BpexaeHuA. Eciu ocyuIMTeNlbHBIE CPefCTBa CIPABIAWICA ¢ HOCTyNaroluei
BOJIOH, peKOMEH/yeTCA 3aBeCTH IUIAaCThIPh, OCYIIMTb OTCEK, 3afellaTh Ipo-
GouHy M BecTH HaGImiomeHHe 3a BO3MOXHBIM NOCTYINIEHHeM Bojbl. B mpo-
THBHOM Cllyyae NepBoouepefHble ACHCTBMA OIKHBI OBITh HalpaBJIeHbl Ha
60ppby ¢ BO3MOXHBIM pPaclpoCTpaHeHHEM BOABI B HeaBapHiiHbIE OTCEKH.

Ha npoMsbiciioBoM ¢itoTe NPUMEHAIOT MATKUeE, MOIYKECTKHE M KECTKHE
wiacTeipd. K M AT K M M OTHOCATCA KOJIbYYHbIA, 0GJleryeHHbIA, IIITHIO-
BaHHBIA M YyueOGHBIH IUIACTBIPH, KOTOpPbIe MOTYT NMPHHUMATH GopMy 0BBOMOB
xopnyca cymHa. Il o 1y )k e C T K M e NIacTsIpH, CiocOBGHbIe IPUHUMATD
dbopMy UMIMHIPUYECKON MOBEPXHOCTH, — 3TO PEHKOBBIA IUIACTHIPH-TIODAK,
LITOPHBIA M TMOKHUA MIacThIpH ¢ MArKMMH GoptamMu. K X e ¢ TKH M OTHO-
CATCA JepeBAHHBIE IIACTBIPY C MATKHMMH OOpTam, IUIACTBIPH MeTaJllHye-
CKHMe KIIallaHHBIe M C NpHXUMHBIM GonTom. [IpaBuna ycTaHaBIHBalOT MHHU-
MaJibHBIH 00beM aBapHUHOTO CHab)KeHHsA CyIHa.
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Puc. 5.2. [InacTeipu:

d — KO/IBYYXKHBIA; 0 — >KECTKHA ¢ MATKUMH 6OpPTaMHM; 68 — MEeTATUTMUYECKHH ¢ Tpu-
XHMHBIM GonrtoM; ] — wKOTHI (cTAnBHOM TpOC); 2 — TaKenaxHas cko6a; 3 — xoyur;
4 — Ger3senp (NMEHBKOBLIA TPOC); 5 — NuKTpoc (cTanbHOM); 6 — uyeTbipe CHOA NAPYCH-
HOBOTO IOJIOTHHINE C IPOCIOAKON U3 NPOBOTIOYHON CETKH; 7 — KOHTPOJILHBIA WUTEpT
(pacTMTenbHBIK NuMHMbL WIK KauaT); &8 — xpamubl (cknagHoB T1aK); 9 — xpenrensc;
10 — ortaxxku (cTansHoit Tpoc); /I — nopkunmbHBle KOHub! (cTambHOM Tpoc); 12 —
noaywxa; 13 — reosmu; 14, 15 — touxuir m 1omcThIt crion, mocok; 16 — cmomsaHas
naxnn; 17 — napycuna; I8 — nmosoporHas cko6a; 19 — npuxmmuoit 6onr; 20 — raiika;
2] — pyxostka; 22 — metaunyecimit guck; 23 — pesunoBoe Kombuo; 24 — OTKHAHAA

) TNPYHHUHA

Ilpu ycraHoBKe KoabuyxHO20 naacteipa (puc. 5.2, ¢) Ha npoBOMHY 3a-
BOJIAT NMOJKHJIBHBIE KOHLBI C TAKHM pacyeToM, 4ToBpI IpoGoHHA OKa3anack
MeXIY KpPalHAMH HOOKWIBHEIMM KoHHaMH. OQHOBpeMEHHO pa3BOopauHBa-
0T Ha najlybe IWIacTBIph H K BEPXHHM KOYIAM cko6aMM KpensT LUKOTHI,
a B KpeHrelbC BEPXHeH MIKATOPUHB! 3aKJIaBBAIOT Xpanupl KOHTPOIBHOro
mtepra. Cko6aMH, COCIHHAIOT OTTAXKKH C KPEHreJIbcaMH GOKOBLIX UIKATO-
puH., IlogkmyibHble KOHLBI €O CTOPOHB HMpPOGOMHBI COEHMHAIOT CKOBaMH
¢ HHXXHHMH KOYIIAMM M KPeHrellbcOM HMXXHEH 1IKaTOPHHBL, TUIACTBIPb OTYC-
KalT B BOAY, CTPaBJIMBAIOT IIKOTE! H BBIGHPAIOT MOOKHMIIbHbIE KOHIEI, MOKA
KOHTpOJIbHBIf INTEPT He MOKAXET, YTO IUIACTHIPb OMYIleH Ha 3a[aHHYl0 ITTy-
GuHy. OTTAXKKAaMM PAacTATMBAIOT IUTACTHIPb, MOJKHIBHbIE KOHUBI 3aKpeIUif-
10T, TaNAMM BpPY4HYI0 OTTATMBalOT umorsl. [Ipu Gonswo#t npoGouse nopn
IJTACTBIPb CTAaBAT (GaJIBUIUMIAHTOYTE! W3 YTONBHHKOB WIH CTAJIBHOrO Tpoca,
ob1AruBaeMbIX Ha manybe Tanpenamu win NeGenkamu. Obaeauennwliii naa-
CTBIPb COCTOMT M3 ABYX MapYCHMHOBBIX MOMOTHHI M BOHIOYHOH NPOCIOAKH,
OKaHTOBAH JINKTPOCOM H3 CMOJIEHOT0 KaHaTta. C Hapy>KHOH CTOPOHBI INACTBHIPH
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HapajiniellbHO BepXHell KpoMke ¢ HHTepBajioMm 0,5 M HauIMTBI U3 MapyCHHBI
KapMaHbl, B KOTOphI¢ BCTaBJICHbI OTPe3KH Tpy6 MM cTajgbHOro Tpoca. Bo-
OpyXeHHe U MOC/efoBaTeJIbHOCTh YCTAaHOBKM Ha MpoBGOMHY aHalorMYHbI
KOJIBUY>KHOMY [IUIACTBIpIO. [Inuzo8anHblili NAacTolpb COCTOUT M3 HBYX Mapy-
CHHOBBIX TOJIOTHHIL, K OJHOMY M3 KOTOPbIX BOPCOM Hapyy IpPHILMAT LITH-
roBaHHbI Mar. JIMKTpOC H3roTOBNIEH M3 CMOJIEHOro MEHBKOBOTO KAaHATa.
Ilo yrnmam 3apenaHbl KOyIUW, a B CepefMHe BepXHeH LIKATOPUHbI — KpeH-
reibC. YcTaHOBKA Ha Npo6GOMHY aHANOTHYHA YCTAHOBKe KOJIBYYXHOIO IUIa-
cThIipA 6e3 OTTAXEK. YyeGubiil nAacTvlpb aHAOTHMYEH INNMIOBAHHOMY, HO
HE MMeeT IIMUIOBAHHOIO Mata. PeliK06bli NAaCTuIpb-TIOPARK COCTOMT U3
HaBUTOro CMOJIEHON MakJiell MapyCHHOBOTO MAaTpaua ¢ MPHUIATBIM ¢ OJHOM
CTOPOHBI IapYCHHOBBIM IIOJIOTHMILEM. MarTpal, co CTOPOHBI IOJIOTHHUILA
OpUOMT TBO3IAMHU K [epPeBAHHBIM' pPeAKaM, MPOCBET MeXIYy KOTOPBIMH
50—100 mm. Ilomepek peek crpouTeNbHBIMU CKOGaMM NpUKpeIUIeHBl 1Ba
CTaNbHBIX Tpoca I NOABeldeHUs INAacThipsa K IpobouHe. [Tophulil
naacTeipe ¢ MAKUMU O0pTAMU COCTOMT W3 NAPYCHMHOBOIY IIOJIOTHULIA,
NpUOUTOrO TBO3AAMH K CKOUICHHBIM C TOPLOB B CTOPOHY MapycCHHBI
U IUIOTHO TpWIETaloIMM [IPYT K ApYyry JockaM. B kpas nosjoTHHIa no ne-
pUMeTpy IUIACTBIPA 3aBepHYTa cMoJleHad NaKis, o6Gpasywmas MOgYLIKY.
Co cropoHBI, NPOTHBOMNOJIOXKHOH IMOAYLIKe, NMOMEPEK AOCOK CTPOUTEIIbHBI-
MH cko0GaMH NMpUKpelUleHbl JIBa CTafbHBIX Tpoca O/1A NOMABECHHA IUIACTDI-
pR K mnpobouHe. I'ubxuil naacreipb ¢ Ma2KuMU GOpTAMiL COCTOMT U3 daHe-
pbl ¥ NPUOHTOro IONOTHUINA, B Kpas KOTOPOTo Mo NMEepUMETpPY 3aBepHyTa
CMoJieHas MakJsfA, oOpasylouas nogyuiky. TIpu H3roroBneHuM wecTxo20
naacTelpa ¢ maekumu Gopramu (pue. 5.2, 6) Kpasi NPOIOXEHHOH MeXIy
CIIOAMH JIOCOK MPOCYPUYEHHONM HIHM MNPOCMOJIEHHON MNapyCHHbI [OJIXHbI
BBIXOJMTb 32 KpoMku mmrta Ha 0,5-0,7 M. BeicTynmawinue Kpas napycHHbI
3arubalT B CTOPOHY TOHKOIrO CJIOfA [JOCOK, HaBUBAKT CMOJIEHOU MaKiied
d MpubMBalOT TBO3OAMH. BpicoTa MOAYUIKM MOJXKHA GbITh paBHA TOJILIMHE
wura, wkpuHa — 0,3-0,5 spicothl. B ciyyae MocTaHOBKM IUIAacTBIpA CHapy-
XM KOpIyca CyaHa K HeMy CTPOMTENIbHRIMH CKOOaMM KpensT [1Ba CTajlb-
HbIX Tpoca [JIA IOfBefcHMA K MpoOoMHe. PasMepbl MIIaCTBIPS [OJIXKHBI
Ha 0,8—I,2 M NpeBbIUATh AJIKHY M LIAPHHY NMpoGOUHBI, TOJCTbIE JOCKHU Clle-
MyeT pacrojiarath BAOJIb CyHa.

Ecnu BhicTynmaloiue 4acTd KOpIyca cynHa (KWIIM, NPUBAILHEIA 6pyc
M [p.) He TO3BOJNAKT OBGECTIeYMTb TpPHXKATHE >ECTKOLO M MOJIYyMATKOTO
IIacThIped K NMpoGouHe, ¢ Hapy»HOW CTOPOHbI IIACTHIPA MPUGHBAIOT BBICTY-
nawiine O6pycbA M Mocile HaBe[EHHA IUIACTBIPA 3ABOMAT MAOIOJIHHUTEIIbHbIE
TIOAKWIbHbIE KOHIBbI, KOTOPBIMH H MPHXXHMAIOT €ro K KopIycy.

He6Gonblie 1npoGouHBl 3a/ie/1bIBalOT M3HYTPH aBapUMHOIO OTCeKa Xe-
CTKHMH IJIacTBIPAMH ¢ MATKUMH OGopTIaMu, UIMTaMH, MeTaNIHYeCKUMHU
KJIalaHAMH IJIACTBIPAMM M METAIMYeCKHMM IUIACTBIPAMM ¢ TIPHXHUMHBIM
Bontom (pHc. 5.2, 8). Ecnu ycTaHOBKe XeCTKHMX INIACThIPEH MelaoT Golib-
" HIMe BBICTYNAWIIME KPOMKHM MNpoGOMHbI, OyXTHHbI OOLIMBKH Kophyca H
HMEIONIMECK BBICTYMAIOILHE YacTH, MOXHO H3TOTOBUTb Kopobuarwlli naac-
ToIpb € MAKUMU OopTamu (naacToipb-iwyux). B 3ToM cnyyae x AHHLLY
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Puc. 5.3. CpencTBa KpersieHUs NIiacThips:

a — 6onT ¢ OTKUAHON cKoBoi; 6 — KpYKOoBBIA GonT; 8 — apapuitHas cTpyOunHa;
2 — pas;aBMXKHON MeTaLmHueckmit ynop; I — cxoba; 2 — 6ont; 3 — raitka; 4 — pyxosT-
Ka; 5 — 3axpat; 6 — MOANATHWUK; / — CTONOPHBIA BunT; § — wBermiep; 9 — Mprxumued
Buut; 10 — mwapuup; /! — BuyTpennsas Tpy6a; /2 — oteepctua gnst ueku; 13 - =ans
nHan BTynka; 14 — npomonvumit BbIpe3; 15 — waiba; /6 — nposonoka; J7
18 — napyxnasa 1py6a

KECTKOTO TIACTHIPA KPEeNsAT KeCTKHe CTEHKH U3 [IOCOK, @ Ha KPOnIKax . #'.
cTeHOK — noayuky. Ilepen mocTaHOBKOM ' IJTACTHIPA HM3HYTPU OTCEKA M30-
NsIUME B paioHe MTPpOBOMHBI HOMXKHA BBITh yyaJleHa.

KpeluleHne sxkeCTKHX TUIacTbipeil K MpoGOUHe MOMCIO TIPOH3BOIUTH GOMN-
TOM C OTKHMIHOH ckoBoi (puc. 5.3, 2), KpwukoBsIMH Gontamu (puc. 5.3, 6),
aBapuitHON cTpyBumHOR (puc. 5.3, 8), pa3sIBHXHBIM. METAIHYECKUM YIIO-
poM (puc. 5.3, ¢), 6pycoamu. [lpu KpemsieHHH IacThIpst KPIOUKOBBIMH GO
TaMH B TUTACTBIpe CBepAAT OTBEepCTHS M3 pacieTa OOHH OONT OUaMETPOM
20 MM Ha kaxasple 0,5 M? mnomany nmacTeips. EciM HEBO3MOXHO 3aLENHUT>
KPpIOYKOBbIe 60NTHI 32 KPOMKH NMPOBOUHBI, MOXHO 3aKPENUTh UX 33 00pes«i:
Tpy6, YronbHHKOB H T. I, BbIBE[EHHBIX CKBO3b IIPOGOMHY 3a GOPT CyriHe
[Ipy kpenneHHH MmiacThIps aBapuUiHONA CTPYOLMHOA HYXHO: OTHATh CTOIG:
Hble BHHTBI 3aXBaTOB, 3aXBaThl Pa3ABHHYTb W 3aXBaTUTh MMM WIMAHTOYTE::;
noA, MOANATHHK HNPHAUMHOIO BMHTA NMOABECTH IJIACTHIPh Y B BepTHKAIBHOM
HafpaBjleHHM HaBeCTH IAacThIpb BMecCTe €O CTpyb6uuHOA Ha mnpoGouny;
IPHXHMHBIM BHHTOM C IIOMOILBIO PYKOSATKHY IIPNXATh IU1acThIpb K NpoBonHe.
Inst KpeleHMst TUIACTHIPA PasABHXHBIM YNIOPOM HeOoOXOAMMO: HOANATHHK
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Hapy>XHOH TpyObl ynepeTb B [POYHYI0 KOHCTPYKLHIO KOpNyca; BbIHYTb U3
yliopa 4YeKy; BBUIBMHYTb BHYTPeHHI0I0 TpyOy H3 Hapy>XHOH OO KacaHHA
TUTaCTBIpS; BCTaBUTh YeKY CKBO3b IIPOMONLHBIA Bbipe3 BTYJIKHM B KpaiHUA
OBaJIBHBIA BbIpe3 BHYTpeHHeit TpyObl; COBMHYTH IMaH0y OO yNopa B YeKy U
‘BpauleHHeM NepeMecTUTh railky No ynopa B wmaidy. [Ipu manpHedtiem Bpa-
LICHUY FafiKku BBIABUraeTcsi BHYTpeHHAA TpyOa mo yropa B mnacTeipb. llap-
HUpHOE KpeljleHHe NOMANATHUKOB Ha KOHLAX ynopa obecleYdBaeT BO3MOX-
HOCTb €I0 YCTaHOBKH IO OCTPBIM YTTIOM K [I113CTHIPIO.

Ilepemaua ycunua npH KpelvleHMH IUTACThIPS HepeBAHHBIM GPyCcoM Ta-
Kafl Xe, KaK M IPH NMOJAKpeNniieHHH NepebOpoK M 3aKPBITHH, M 3aBHCHT OT
0CODEeHHOCTeH KOHCTPYKLIMM M PpaclosloxeHHA ODOpynoOBaHHMA aBapHAHOIO
oTceKa. _

Manbie npoGOHHB! MOXHO 3alleNaTb KPYIIIbIM METAITHY4ECKHUM IUIacThl-
PeM ¢ NPHXXHMHBIM GonToM (CM. puc. 5.2, ), IVIA Yero cliedyeT NOBepHYTh
cko0y M, MpUAep*MBag ee pyKoH, BBIBECTH CKBO3b NpoOOMHY 3a 60PT Cya:
Hax. OTKHMOHaA Npy>KWHa NOBEpHEeT CKOOY MNeplleHAMKYJIAPHO OCH MPHXHUM-
Horo 6oinTa, NOCNE Yero BpailleHHeM TaMKM cileflyeT NPHXKaTh,NNacThIph K
npoGouHe.

HemnnmotHocTH MeXy KOpIycoM CYIHA U NI1aCTLIPAMH, HeOONIbIIKE TPein-
HBI B lIeMEHTE U T. [1. MOXXHO 3a7€e1aTh CMONEHOM NaKiel, a MelIK He IPOOOKHBI,

Puc. 5.4. beronnpoBaHHe IPOGOMHBI:

1 - o6umska 6Gopra; 2 — ummanroyT; 3 — Gerow; 4 —
onanybka; J ~ ynopbl; 6 — GWisTpauKOHHbIe TPY OkH
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WUTIOMMHATOPbI, PAa3OLISAIUNECA IIBbI M TPEL[UHbI — AepeBAHHBIMK NMpobKa-
MH U KIHUHbAMH, OGepHYB HX IpPONUTAHHONW CYPUKOM, TEXHHUECKHM CaiOM
WIH npocMorneHHOH makJie. OCTaBLIMECA Yy3KHE IUETH M HEIUIOTHOCTH 3aje-
JIBIBAOT MENKUMH KJIHHBAMH. OKOHYAaTeIbBHO BOJOTEYHOCTh YCTPaHAT
Makjieid WIH JIHCTOBbIM CBUHUOM. Ha npobkH (KJIHHbA) HaKjafplBaw0T
¢daHepy WIH HOCKHM M PacKpemnsoT AepeBsSHHbiMH Opychamu. Heckonbko
6MH3KO pacloIoXKEHHBIX HEGONMBIUMX TpewHH (IpoBOHH) MOXHO 3ajelaTh
IYCTO CMa3aHHOH TEeXHHUeCKUM CaloM TNOMAYUIKOM C HaTOXeHUEM Ha Hee
OepeBAHHOIO 'IUMTa M packpernieHnem 6pycbhamu. JlanpHedilliee pacnpocIpa-
HeHMe TpelIMHbl M[pelOTBPAlIA0T CBEPIEHHEM Ha €e KOHUAX OTBEPCTHH
IHaMeTpoM 10 15 MMm.

OmyH u3 Haubosnee HaleXXHBIX CNOCOGOB MONHOIO YCTpaHEHHA BOJOTEY-
HOcTH — GeToHHpoBaHHe (puc. 5.4). OcylueHHbI padOH 3afleNAHHOHW Ipo-
OOMHBI OUMILIAIOT OT XMpa, Macel, YCTaHABIIHBAWT AEPEBAHHYIO OnManybky
C BCTaBJIEHHBIMH B HYDKHEH YacTH OTpe3KaMM OTBOJALIUX MPOCAYHBAILYIO-
cA BoOy TpyG M, TIIATENBHO YIIOTHAA KAKMM-THG0 METAINTUYECKUM IIpel:
MeETOM, YKIambiBaloT GeToH, [locie 3aTBepneBanns GeToHa TpyOKH 3a6HBarOT
yorioM. BeToH roToBAT cremyoiuuM obpasom: 4 yactH (o oGbeMy) necka
3aCHINAKT B CepedHHY €MKOCTM, O KpasAM — 5 yacTeif 3amonHuTensa (rpa-
BHii, webeHb WIM NIUIAK), Ha MECOK — 3 4YacTH UEMEHTa, BCYXYH0 TLATENBHO
NepeMEWHMBAT H, No0aBiAsA HeGONbIUMMM [JO3aMH 2 YacTH MPECHOH BOJBI
C pacTBOPEHHBIM B HeH YCKOpMTENEeM 3aTBepAeBaHHA GeTOHA, MOMELIMBAIOT

Puc. 5.5. Cxembl NMOOKpenieHHA KOpuyc-
HBIX KOHCTPY KUHH

a — ,TpeyronbHek’’; 6 — ¢ nopkpen-
NAIONMM  BepTHKAIbHBIM YHIOPOM; & —
C TOPH3OHTWIBHBIM ynopom; I — mepeSop-
Kka; 2 — nopknagHbie 6pychsa; 3 — ymop;
4 — nopknanuan mraHka; S — nany6a; 6 —
K4pIuHIc; 7 — HACTHI BTOPOTro aHa; & —
dyHpamenT; 9 — nepeBsHHBIE KIMHbA;

10 — Bononenponnuaemas nephb
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O NONyYeHUs OOHOPOOHOK Macchl. B kadecrse }/'exopmem{ 3aTBepAEBaHUA
OeroHa MOryT 6bITb NIpHMeHEHbI B 33aBHCHMOCTH OT MacChl LleMeHTa: XJIOpH-
CThIH Kansiuit (5 %), consHaa kucora (1-1,5 %), TexHuueckan copa (5—
6 %), sxunxoe crekno (1015 %). Haubornee acdex TMBEH XNOPHCTDIH Kasb-
uui. Ilpy GeToHHPOBaHMH B 3aTOIUIEHHOM OTCEKe pacTBOP NOJAKT BOIOIAa3aM
B NEPEBAHHOM WY METAUTHYECKOM COCYJiE C OTKPbIBAIOIMMCA THOM (CTeH-
KOH), WIM B MellkaXx no TpyGe, NomBeleHHOW K MECTY yKJajkKH -GeToHa.

[logkpenyieHne BOOOHENPOHHLAEMBIX KOHCTPYKLWMH clleqyeT NMpPOM3BO-
OUTh NIPH OMAaCHOM 3aTOIJIEHHWH OTCEeKa, 3HAYUTENbHOM BBITyUHBAaHMU MeTafl-
na, npy 0OHapY>XeHUH NPHU3HAKOB pacXoXKIeHUs CBapHBIX MIBOB M ocnaieH-
HHMA 3aKJIENOK, NpM MpenrnojiaraeMoOM IMepeXxofe ¢ HeOCYHIEHHBIM OTCEKOM
H BO BCeX CJIy4asiX, KOT[a NOSABJISEICA COMHEHHE B NPOUYHOCTH KOHCTPYK-
uuu. [lpn 3tom 3anpewiaercs BBINPABIAATL OeOPMUPOBaHHbIE KOHCTPYK-
LMK, a MoKpensjieHue NMepebOpoK HeoBXOOHUMO NMpPOM3BOAMIbL B MEpPBYI OYe-
pedy CHu3y, NepenaBas yCWJIMe Ha Habop uepe3 HaknagHoii Gpyc. HauGonee
HafeXHO M YBOOHO NOOKpeIL1ATh KOHCTPYKUMIO NepNeHANKYIAPHbIM K Hell
ynopoM. Ecnu Takoe norpkpelleHre BbIMOJIHHTD HEBO3MOXHO, PEKOMEHY-
eTcA MpUMEeHHTb CXeMy ,,TpeyTOJBHHK’’, HAaKJIOHHBIA YNOp ¢ TMOKpEIUIA-
ILIMM BepTUKATIBHBIM YIIOPOM WIH JI0GOH APYrod BapUaHT ¢ YYeTOM MeCTHBIX
YCTIOBMH M MMeIOLeT0ocs aBapuitHoro cHabxeHus (puc. 5.5). Bo Bcex cny-
YagX MNOBKpeIUTIeHHs KOHLBl YNOPOB HOJIXHbI OBITh Cpe3aHbl TaK, YTOOHI
yNop CONpHKAacaICA He YIJIOM, a NOBepXHOCThio. KNuHbA HeoGXomuMo Mo-
cToAHHO nonbuBate. llpu NopxpersieHMH BOMOHENPOHHUAEMBIX 3aKPBITHH
(oBepeit, JIIOKOB, TOPJIOBMH) 0coB0e BHHMaHHe HeOGXOAMMO yHENATh paB-
HOMEPHOCTH paclipefelieHUA VCHIHA MO NMepUMeTpY 3aKPBITHS M NpeJoTBpa-
LIEHHMIO [TOBPEeKIeHUA 3a[IpayBalOLLNX Y CTPOHCTB.

/
§ 41. Bops0a 3a KHUByUeCTh TEXHHUYECKHX CPEACTB.
Bops6a c noxapom

Bopsba 3a xuByuecTh TEXHMUECKUX CPEACTB. 3TO COBOKYIMHOCTb AedCT-
BMA JIMYHOTO COCTaBa, HANpaBJIeHHbIX Ha BOCCTAHOBJIEHHMe YTpaveHHBIX WIH
NOHMXXEHHBIX TAKTUKO-TEXHWYECKUX CBOMCTB MeXaHH3MOB, CHCTEM U YCT-
POMCTB NpH MOBpeXIeHUAX, Hepegko onpenenawomas ucxon BXKC. Cnocobbl
NpenynpeXaeHuA H YCTpaHeHHs NOBpeXIOeHHH M UX MOCJlefCTBHH, B3auMo-
3aMeHAeMOCTh MEXaHH3MOB M CUCTeM H3YYaTCs B ClIEUMANbHBIX NpeIMeTax.
Wrensr AIl (AT MKO momxHBI 3HaTh BapHaHThI MCIIONB30BaHUA M B3aHMO-
3aMeHAEMOCTH TeXHHYECKHX CPEJCTB B aBapUAHBIX CUTYyaUUAX, JOMYCTHMBIA
YPOBEHb NOCTYNMBILIER B OTCeK BOMbI WIs ofecneueHus pabotnt JY. [ocro-
AHHO [IOJIHA MPOBOIMTHCA HPOBEPKA CHCTEMbI aBTOMATUYECKOTO Nlepexoa
Ha aBapuMiiHOe OCBelleHHe U THTaHHMe OCHOBHBIX NMOTPeOUTesIel a7IeKTPO3Hep-
THH, KOTOpbIe OeNAT Ha TpH rpynnsl. IloTpeGutenu nepBoii rpynmsl obecre-
uMBaOT paboTy HaBHIAaLlMOHHOM alMapaTypbl ki cpedcTB cBA3H. PaGoTa morpe-
Gutesiell BTOPOH IPyNMbl BIHAET Ha XU3HEAeATEIBHOCTD CY/iHa, NO/IepXKaHHe
XOa M yNpaBJIS€MOCTH, HO KpPaTKOBpeMeHHOe NpeKpalieHde UX paboTbl He
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yrpoxaeT Ge30NacHOCTH CYDHA ¥ He BHIBOIMT M3 CTPOsi BCI0 CXeMY KaHanusa-
uMM T0Ka. Bee ocTanbHble MOTpeGHTENN OTHOCAT K TpeThbelt rpynine. HoTpe6u-
TeJIX NEePBOH M BTOPO# I'PYII OTKJIIOYAIOTCS TOJIBKO C Pa3pelieHHs KAlTHTaHa,
TpeThedl TPYMNNbL — C Pa3pelleHMa TNAaBHOTO (CTAapluero) Wi BaXTEHHOTO Me-
XaHHKa C TOCTIeNYIOIIMM [OKJIafloM BaXTeHHOMY IOMOLUHHMKY KalHTaHa.
Tipu DosABITEHHH KpeHa Cy[Ha HeoBXOMMMO CIIEIMTh: 32 YPOBHEM TOILIH-
Ba, BOZBI, CMa30YHOTO MacJla B UKCTePHaX, He XOMYyCKasA OroJIeHHA NpUeMHU-
KOB CHCTeM; 3a YpPOBHeM Bofpl B paGoTamolu¥x KoTlax, He AONycKas OroJie-
HMA TpyGOK M NONafiaHufA BOMbI B IApPOBbie MarKCTPanH; 3a paboToi HacocoBs.
AMpHeMHHKH 3360pTHOA BOIbI KOTOPBIX PacloNIOKeHbI GITH3KO K BaTepinHML.
YMeHblllenue MPOU3BOAHTENIBHOCTH BOMOOT/IMBHBIX CPEACTB BO3MOXHO HpK
3aCOpeHMM HPHEMHBIX MATPYGKOB (IPA3EBBIX PEHIETOK), OWHCTKY KOTOPHIX
MOHO OCYLIECTBIIATh CKPeGKOM WIIH METENKOH Ha [UIHHHOM Inecte. K mpu-
. €MHBIM CeTKaM BCAChIBAIOLIMX LIUIaHTOB MepeHOCHBIX BOOOOTIIMBHBIX CPeICTB
NOJBA3BIBAIOT PAaCTHTENIBHBIA WM CHHTETHUECKMH Tpoc. [naBaiolumii B 3aton-
JieHHOM oTceke Mycop ypansior. IIpn HemocTaTouHOM [aBlleHMH paBoueit
BOJIbI MIEpeHOCHOH BOJOCTPYMHBIH Hacoc (3KEKTOp) MOoxeT paboTarh BXOJIO-
CTYI0 ¥ Ja)ke HA 3aTOIUICHHe OCYIaeMOro OTCeKa.

Puc, 5.6, PemoHT TpyGonpoBOfa NOCPeACTBOM:

@ ~ YHMBEpCAIBHOTO JIEHTONHOTO 6yrenfl; 0 — Gyrens Ha 60nTaX: 68 — KieTHeBa-
HUA; 2 — yHMMBepCAIbHOM 3arnyiuxu; O — 3arTMyLIKH CIeCapHbIMM CTpyGupHamu; ] —
mpusaMuoi Gonty 2 — opuokuMHeR Toianka; 3 — oTxmimmon’ Gont; 4 — nomvemmasn
NpH3M8; J — MeTwUIMYecKas JeHTa; 6 — ONOPHAN IUIAHKA; /7 — CTSOKHOM Gonr; § —
cTanbHeR Hexnenks (Gyrens); 9 — npuimaMHan Maknagka (M3 MEOHOTO WIM CTalb-
HOro nMcTa TONMUpMHOW 1—2 mMm); JO — npoxnapounsit marepuan; I — rpyGonpo-
Bon; [2 — MArkes ManoyrilepOmMCTaR MPOBOIOKA ZMaMeTpoM 1,5-2 mm; 13 — xer-
Heska; /4 — dnanen; 15 — cramemoi mpuamuon muck; 16 — saxsar; 17 — xomomast
rakke; I8 — punr; I9 — pyxoarxa; 20 — npyxumna; 21 —nara; 22 — cnecapHas

cTpybumHa; 23 — MeTanmHyYecKHit JMcK
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Bo u3bexaHHe moxapa He pa3pelialTcs: paGoThl Ha TOINIMBHOM TpyGo-
NpoBOde, HaxodsAlleMcs 1107 1aB/leHHeM; OCTAHOBKA BEHTWIALUMH NP Hoga-
Ue TOIIMBA K (POPCYHKAM KOTJIOB, YTO MOJXKET IIPUBECTH K BbIGPOCY ITaMeHH
M3 TONKM KOT/IA; 3KCIUTYaTaus MOBPEXIeHHOro yyacTKa aponposona (cie-
[yeT NepelTH Ha pe3epBHBIN) . ‘

[Ipu ycTpaHeHMy NMoBpexkIeHHUs TPYGONMpPOBOIA YCTAHABIMBAT YHUBeEp-
CaJIbHbIH JIEHTOYHBIN Oyrens (puc. 5.6, a) B ciemgyrouieil IOCIea0BaTeNIBHOCTH
NOBPEXIEHHBIH YYacTOK OTKIIIOYAIOT OT pafoyeil cpensp!, BLIPABHMBAWT U 3a-
UMIIAI0T KPOMKH IOBpEX/IeHUA, HaKJIagbIBAKOT IIPOKIIaKY U OGBOIAT ee JleH-
TOH Oyrens. JleHTy BCTaBAAKT NOJ 32XHM M NPHXXUMHBIMH GONITaMu OGTATH-
BaIOT [0 IUTOTHOIO NpwieraHud k TpyGe. OrxumMHbIMU GONTaMu, OceBad H-
HMA KOTOPBIX JOJIXHA ObITh Napaie/IbHOH OCeBOH JIMHMM TIOBpeXiaeHHs, 06-
x¥umawT Gyresib. Ilpu minHe noBpexxgeHus cBobiie 120 MM ycTaHaBIHBaIOT
aBa oyrens. TpyBonposop ¢ IeHTOUHBIMU GYTelIAMH BbIJIePXKUABAET [1aB/IeHHe
napa ¥ Bosgyxa go 3 MIla, a sxmnakoctu — no 3,5 MITa. byrenu Ha GonTax c
Haxnaakamu (puc. 5.6, 6) ona 1py6 nuaMetpoM ao 40 MM CTaBAT Ha ABYX
oonrax, auamerpoMm 40-120 MM — Ha uYeThipeXx M [MAMETPOM CBBbllile
120 MM — Ha uiecTH GoiTax. JIMyMHA NPHOKMMHON HAKIIaAKH JOJKHA GbITh Ha
100—200 mMm Gonblue OIMHBI NOBpEXAEHHMsA, a LUMPHHA — He MEHee TpeTH
DJIMHBI OKDYXHOCTH TpyGoIpoBoia. B ciyvasx ycTaHOBKHM HeckOJIbKHX Oyre-
Jied MHTEPBAJI MeXI1y HUMM He oJDkeH npeBbiath 10—15 Mm. TpyGonposon
¢ TaKUMHU OyreiasiMi BhInepXWBaeT OaBjleHHe Napa ¥ Bo3ayxa jJo 2 MIla,
suaxoctd fo 2,5 Mlla. Ilpu knetneBanuu (puc. 5.6, @) TiepBbId UM NOCIeTHAR
BUTKH OOMIXHBI OTCTOATh OT Kpad HakyagkH Ha 20—30 MM, a KOHUBI TPOBO-
JIOKM JIOMXHbI ObITh 3aKpelUleHbl CTONOPHBIM y3i0oM. KrieTHeBaHue B opnuH
CTI0H TPUMEHAT Npd fAaBiieHu B TpyGompoeopme no 1 MIla. HeGombuiune
NOBPEXMEHUA TPYGONPOBOI2 MOXHO 3afeflaTh MAEPEeBSAHHBIMHM KJIMHBAMM
MITH IpoOKaMH, CMa3aHHBIMH T'YCTBIM CYPUKOM MM 0OepHYTBIMH I1PONMTaH-
HOM CYpUKOM KyJieb10. KoHLbI 3a6UThIX KIHHbER (NMTpo6oK) 06pezawT, cBep-
Xy HakJagbIBalOT Pe3UHY WM IIpOCY pUUYEHHY10 TAapyCHHY, KJIETHIOKOT NIPOBO-
sokoi. OTpeMOHTUPOBAHHBIA TAaKUM 0GPa3oM TPYGOIpOBOX BhIIEPKHBAeT
naeaeHue xuakoct ao 1,5 MIla. MHorpa TpewunHy paccBepiiumBarr 1o Bced
ee OJIHHE OTBEPCTHAMM BIUIOTHYI0 OJTHO K ApPYTroMy, Hape3alT pe3bGy M BBep-
THIBAIOT LHIIMJIBK M ¢ TOJIOBKOU NOM, KITIOY WIM 3arHYThIM XBOCTOBUKOM (BBep-
THILI), BBICTYNAIOLIYK YacTh IUMWIBKH CIIHIMBAIOT, PAacKJIeNbIBAlOT, CTABAT
Gyrenp WM KJeTHIoI0T. TpyGonpoBoa ¢ 3ajeflaHHOM IaHHBIM ClacoGoM Tpe-
LHHOM BBIIEPXUBAET OaB/IeHHE [1apa, Bo3ayXa, xuakoctd fo 1,5 Mlla. Ecnu
BO3MOXHO, NOBpEX[IeHHe YCTPAHAIT ra3o- WM 3jlekTpocBapkoH. Ilpu atoM
KOHLBI TpPEUWHBl pPacCBePMBAT CKBO3HBIMH OTBEPCTHAMM OHAMETPOM
B 1—2 TomuuHbl TpYGBI, KPOMKH TpelLIMHB! DPa3feibIBAlOT ¥ 3aBapHBAKOT OT
cepedMHbl K KOHUaM. IlpuMeHeHMe CBapkM Ha TOIUIMBHBIX, alETWIEHOBBIX
M TOMYy NOJIOGHBIX TpyBONpOBOIaX AOMYCKaeTcs TOJNLKO NOC/Ie HeMOHTaxa
TIOBPEX/IEHHOIO YdacTKa ¢ coBmiofeHdeM Mep OGesonacHocTH paGor. Bo
BceX CIyYafix JeMOHTaXa y4YacTKa TpyDOIpOBOfa KOHIbI CHCTEMBI AOJIXKHbI
ObITh 3ariyleHsl. 3arIyuky ¢ 3axBataMu (puc. 5.6, 2) NMpUMeHAT [IA Tpy-
GonpoBonoB (KpPOMe NAPOBBIX) ¢ BHYTpeHHHM AMamMeTpoM 70150 MM npu
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nasiieHMH pa6oueit cpenbr 2—9 MIla. HepeBsiHHble MPoOKH, 0BepHyThIE 1P
MacTIeHHOM WJIM NpOCypHueHHOM naKsiedl (B 3aBUCUMOCTH OT paGouei cpensr),
MONKPEIUIAKT YyIOPOM H YCTaHABIMBAOT npu aasneHuyu po 1,5 MIla, Hemon-
THPOBAHHBIA YYaCTOK TPYyGONpPOBONA MOXXHO 3aMeHMTh cpOCTKOM. C yueToM
Ha3HauYeHHs TpyGoNnpoBoda u paGouero OaBieHMA B KayeCTBE CPOCTKA MOTYT
ObITh NPUMEHEHB! LIJIAHTH ¢ MeTa/UIHYeCKOA OIUIeTKOM, AIOPHTHI, Pe3HHOBbIE
HUIAHIY, TPOpe3HHeHHble NOXapHble pyKaBa M fp. JJiMHa cpocTka gomxHa
ObiTh Ha 120~150 MM Gonblite AAMHBI BHIPE3AHHOIO yYacTka TpyGonpoBoza.
KoHUBI cpocTKa M3HYTpPH CMasbIBalOT CyPHKOM, OJEBAl0T Ha TpyGompoBon
H CTaBAT Gyreslb ¢ HaKJIAAKO# WM KJleTHIoWT. Ilociie ycTpaHeHHs MoBpexne-
HHt JaBfieHHe B TpyGOINPOBOE MOBBIMIAT NOCTENEHHO.

[oBpesxneHHblit 3neKTpHYecKHil Kabenb 3aMeHAOT HOBBIM, OTOEJIBHBIMU
npoBoaamy, cpoctkamu. CpOCTKM rOTOBAT 3apaHee M3 NPOBOICB AJIMHOM
10—15 M ceueHHeM, GNM3KHM K CeYeHHI0 3NIEKTPUYECKHX KabeNel cynHa.
KoHupb! cpoctka 3auuinialor Ha anuHe 40 MM u nyasr. IIpu pemonre kaGens
NOBPEX/IEHHBIN YYacTOK BbIPe3alT, YOa/fA0T CBUHLOBYI0 0BOI0UKY HMIIH ON-
JIeTKy Ha 60—80 MM, a pe3HHOBYI0 H30JIALMIO COOTBETCTBEHHO Ha 40—60 MM
oT 00pe3aHHOro KoOHUa KaGens, 3a4YMIIAIOT HKIWIbI U COEAMHAIT CO CPOCTKOM.
[pu cedeHMM >aUisl [0 6 MM? CcOefMHEHME OCYWIECTBIAWT CKpPYTKOH
(5—6 BHMTKOB) ¥ HM30JIMPYIOT H30JIAMOHHON JIEHTOM, a NPH ceueHHH Gornee
10 MM? CTArMBAIOT KJIeTHEBAHHEM WIH 32XKHMaIOT CTPYGLUMHAMH M H30JIHpY-
10T INCTOBOH pe3uHO#. Ilocne ycTpaHeHHs NOBPeXIEHUA 3aMePAIOT CONPOTHB-.
TigHMe W3ONAUMM COSOMHMTENBPHOTO YYacTKa Kabesifi, MOJAT NHTaHHE H Ipo-
BEPAIOT y4acToK Ha Harpes. IIpu Bcex BHIIaX PeMOHTA HANpsXXeHKe HA PEMOH-
THPY€MOM Y4acTKe [OJIKHO ObITh CHATO.

Ilnpoxoe npuMeHeHNe HAXOOAT IMOKCUIHBIE MACTHKH, LieMEHTHUPYIOLLIHE
COCTaBbl M 3M0KcHOHble Kiled. OHHM MCIONIB3YIOTCA NpH 3afelKe TpeluH B
KOpHycax MeXaHW3MOB, yCTPaHeHHM HeIUIOTHOCTEH CBapHBIX IIBOB, 3a[eliKe
PaKOBHH, COeiMHeHHH [leTalled, repMeTHU3aUMM MeCT pa3bhema, 3aTuBKe 3MeK-
TponeTalell M NOBpexxAeHUi Kabeneint ans ux usonsAuuu. CocraBnswoime ie-
MEHTBI ¥ TeXHOJIOTHA HCIONIb30BAHHA 3THX CPe[CTB PACCMATPUBAIOTCA B Clle-
IHATBHBIX KypCax.

Bopsba ¢ noxapom. [IpuurHami noxapa MOTYT GBITD CBapouHble paboTsl,
HapyUIeHHe PeXHMOB paboThl KOTeNbHBIX YCTAHOBOK, IIIABHBIX ¥ BCHOMOTa-
TeJIbHBIX MeXaHH3MOB, HeyIOBJIETBOPHTe/IbHOe TeXHHYecKoe cocTosiHue dop-
CYHOUHBIX yCTPOWCTB, TOIUIMBHBIX TpyGOIpPOBOOOB, ra30XofOB, MOMNadaHue
TOIUTHBA Ha pa3orpeTble KOHCTPYKLUMH MeXaHU3MOB, 3aXJIaMIIeHHE IOMelIeHUs
MycopoM ¥ T. I. [JofiBepkeHb! CAMOBO3rOpaHHIO: MOOMOYEHHas! puIbHas My-
Ka, pbIGHH XKD, PbIGHBIE OTXOOBI, PACTUTENIBHBIC MACIa U KUBOTHBIC JKUDBI;
MacnsHas Kpacka, 0yinga, BeTollb, aKJifA, NapycHHa, Genbe, MOCTeNbHbIE NpH-
HaUIe)XHOCTH, XpaHAILHeCA B CHIPOM BHMIE HAaBajJlOM, B TIOKaX, CBA3KaX HITH
NPONMTAHHBIC PACTATE/IBHBIMH MACJIaMH U MBOTHBIMH XUPaMH;, OpeBecHble,
MET&IIHYECKHe M OpyrHe OMWJIKH, NPONMMTaHHble PacTHUTEIbHBIMH MaciiaMu
H KMBOTHBIMHM >KMpPaMM; HeKoTOpble Apyrue matepuaisl. ['odpupoBanHas
Tapa OT TpeHHA HOpH HepeMellleHHAX MOXET BOCIUIAMEHHUThCHA, 0CODEHHO 3a-
rpa3HeHHas. OnacHbl Q1A Cy[IHA M B3PBIBbI COCYAOB M0OJ OaBJIEHHEM, B3PhIBbI
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KOTJIOB, Mac/iAHbIX napoB B KapTepe [IBC, conpoBoxmaeMble BBIGPOCOM Tuia-
MeHM U FOPIYMX Ta30B, OOJIBUMMH pa3pymIeHHAMH. B3pbiBoonacHel mapbl
GeH3uHa ¢ KoOHUeHTpanuei B Bo3gyxe 0,70—5,16 %, napbl aMMuaka — 17—28 %,
nape! Bofopona — cebiite 4,15 %, mpuip pri6HO#H Myxu — 30,63 r/m3. Eciu
BIIMAAHHE NPOJYKTOB TOPEHHA Ha YeJIoBeKa MOXHO ‘ONpeNelUTh 1O PAIY
NpH3HAKOB (HEJOMOTaHMI0, TOLMHOTE, TOJIOBHOH GOMIM M T. I.), TO KHCIIO-
poIHOe rojloflaHue U MoTepA CO3HaHUA HAacTYNalT BHE3alHo.

bopeba ¢ noxxapom BkJIHOYaeT: OGHapyXeHHe [OXapa M ONOBEIICHHe
9KHMNaXa; OPraHW3aLMI0 Pa3BeKM; OTpaHHueHHe PAcNPOCTPAHEHMS TOXapa
M JIMKBUJALMIO €ro MOCIeACTBHM; NpeaynpeXaeHHe B3pbIBOB; JTHKBHIALHIO
oyara Ioxapa 1 ero noceacTBHM. _

PaiioH ouara noxapa onpelesisioT 110 HATPeBY KOHCTPYKIMH, BO3IyXa,
N0 XapakTepy AbIMa, [I0CPeCTBOM IOjayi paclbUleHHO# BOMbI B MpeMmnosa-
raeMblit ovar noxapa (abiM M3-3a GypHoro BeieileHHs napa Geneer). Pas-
BEIKY NMPOBOJAT ¢ HEOGXOIHMMOM OCTOPOXHOCTBI0, 0GeCeynBas My Th BO3Bpa-
HIEHHA M MOCTOSHHYIO CBA3b C HAXOOALUMMCAH Y BXOJa B aBapMiHOe NOMellle-
HHe WIeHOM 3BeHa [IpH MOMOILLH NToleprUBaHKi ClIacaTeNbHOro IMHA (CM. NpH-
noxenue k HBXP-80). Paspenka ycTaHaBnMBaeT: MecTO, pa3Mep ouvara mo-
~ ’Kapa, I'PaHMLBI 30HBI PacNpOCTPAHEHHA OTHA M 3a/IbIMIIEHHA; HaJTMYMe JII0/IeH
B ONACcHOM 30He, BO3MOXHbIE TYTH ¥ CNOCOGDHI MX CNaceHUs; BH/ M KOJIHYECT-
BO TOPIOYMX M B3PBIBOONACHBIX MAaTepHAIOB B OYare Noxapa, B Helocpenct-
BeHHO# O/1H30CTH OT HETO M B CMEMMBIX NIOMELUEHHAX; BO3MOXHbIE MYTH pac-
NpPOCTpaHeHUS M CNocoGbl JIMKBHOAUMM I0XKapa; YCJIOBHA, 3aTpyIHAIOLINE
WIH CIOCOBGCTBYIOLIME TYUIEHHIO TN0Xapa, HaJluMe 3aBajIOB, HEOGXOOUMOCTD
H BO3MOXHOCTh MX pacuucTkH. Ilonck mniomelt npexpauiaeTcd TONBKO NOCIe
BLIABIIEHMA MONHOTO MX cocTaBa. [lo pe3ynbsTataM pa3BelKM HAa OCHOBE
OTKII u OTIIII ¢ yvetoM ocoGeHHOCTEN MOMelllgHHs!, TOPAILIEr0 MaTepuasa
(cm. mpunoxenne k HBXP-80) u MecTOMonoXeHHA cylHa COCTaBJIAIT KOH-
KPeTHBIH IJTaH JeACTBHIA.

IMoxap B MKO.BMKO ocHOBHOe KO/IHYeCTBO pa3/IMTOrO TOIUIHBA
Cropaer B NepBble MHUHYTHI NI0Xapa, IO3TOMY HeOGXOOHMO: IIepeK PBITh flofa-
4y TOIJIMBAa K MeXaHM3MaM, KOT/IaM, PacXO/IHbIM IIMCTepHAM; MOTacHIb TOM-
KH{ KOTJIOB; CHATb HallpsXkeHHE ¢ HAXOOAWMXCHA B OMACHOH 30He 3MeKTpHye-
CKHX ceTeil; CTPaBHTh BO3[YX U3 NYCKOBLIX GAJIOHOB; CTPAaBHUTb a3, cobiio-
[as HACTaBJIeHMA M MHCTPYKLMM; OCTAHOBHMTb BEHTWIATODEI, NEPEKPHITh BCe
‘OTBEPCTHA; OXJIAXAATh BOMOH M MEHOH pPacXOHOHbIC TOMIHMBHBIE UMCTEPHBDI,
OTCTOHHHKH M OlM3jexallde MeTaUTHYECKHE KOHCTPYKIMH, He MONycKas
BBIMyCKa TOIUIMBA, 3 NMPH BO3MOJHOCTH — 3AMOJTHUTb €MKOCTH BOJOW WIH
razom. Ha nepBom stane GoprGhI cliefyeT NPUMeHHTh CpPeCTBA NOBEPXHOCT-
HOTO MOXAPOTYILEHHA, a IPH HeYIOBJIeTBOPHTEIIBHBIX Pe3yNbTaTaxX WIH BO3-
TOPaHHH TNOZ, NaHOJIAMH — CTALMOHApHBIE CPEACTBa OGBEMHOrO MOXApOTY-
LIeHHA, OMHOBPEMEHHO OXJIaXas BONOM NaTyGbl M NMepeGOPKH CO CTOPOHLI
CMeXHbIX moMeuleHud (cM. § 19). Bxomuts (BBIXOOMTB) B MOMeIlIEHHE HAMO
yepe3 HHM3KOPACNOJIOXKeHHbIe TIPOXOIbI WM Yepe3 BHICOKOPACNOIIONEeHHbIE
NpPOXOMbl NOJ, CTpyed PacnbUIeHHOM BOMbI ¢ OMHOBPEMEHHBIM OXJIAKIEHHEM
CTEHOK IPOXOMOB WIA NpenynpexneHusa Bribpoca mwiaMeHu. Ecniu o6bveMHbIe



CpencTBa IOXapOTylIeHHsA He [AT IMOJOXHUTENIBHBIX Pe3yJbTaToB, HeobXo-
OYMMO OTKPBITh NyTH KpaTdallilero BhIXOJA AbIMA M [Aa30B U3 NOMeELUEHHs
M OXJI2XJATh PachbUieHHOH BOJOH KOHCTPYKLNM IO CHHOKeHHS TeMIlepaTy phbl
H o6GecredeHHs IPOHUKHOBEHUA K ouary moxapa. Haumenee adpdextunno na-
pOTYyLIEHHE.

INoxap B HaCOCHOM OTpgelJleHHHd. BaroM cayuae HeoGxo-
OMMO: NepeKpbiTh TpyGONpoBOsd, OCTAHOBUTDL M 00eCTOUMTb BCE MEXAHU3MEI,
OTCOE[MHUTb I'PY30Bble UIJAHTH, BHIKJIIOUMTh BEHTWIALMIO. B HauallzHOM CTa-
JIMM TIOXKapa ClieflyeT NMPUMEHATD CPEICTBA MOBEPXHOCTHOIO NMOXKAPOTYILIEHH s
(xpoMe BOJOTYILIEHHA) , IPH HEOBXOMUMOCTH — CUCTEMY O6BEMHOTO MOXKap:.
TYLLUEHUA ¢ OXJIaXAEeHUeM BOAOH nany6 u NnepeGOopoK CMexHBIX NOMENIeH .

Iloxap B pedpuxXepaTOpPHOM oTHeeHH U [locneno-
BaTeJIbHOCTh AeACTBUHA aHaJIOrMYHa MOCJel0BaTe/IBHOCTH AeNCTBHI IIpH TOXKa-
pe B MKO ¢ yueTroM BO3MOXHOro ImpopblBa aMMHaKa (IpU ero HajuvuH).
B 3TOM cnyuae TepMeTHIUPYIOT MOMelUeHUSA ¢ MPONYKTAaMHU, IPOBEPAIOT 3a-
ra30BaHHOCTb XHUJIbIX U CNTYXEGHBIX NOMeLIeHHHA, YCTPAHAIOT HCTOYHUKH OT-
KPBITOTO TUIAMeHHM M JIMKBHOUPYIOT B3pbIBOOMACHble KOHLEHTPAUMU MapOB
AMMMAKA. B MCKITIOUMTENIBHBIX CITYYasAX IPOM3BOIAT OCTOPOXKHBIN aBa pUIHbIIA
BBIYCK daMMHaKa M3 BCeH CHUCTeMbl pedpHiKepaTopHO# ycraHoBKH. [Ipu or-
CYTCTBHH Ta303alUMTHBIX CPeICTB MOXHO HENpPONO/DKHTEIbHOE BPEMA [Ibl-
LIaTh Yepe3 OOMIIBHO CMOYEHHYI0 BOOH TKaHb.

Moxap B NMPOM3IBOACTBEHHBIX NOMelleHusa x. Oco-
GeHHOCTH TeXHOJIOTHYeCKHX IIPOLECCOB M PACNONOXeHHA OGOpynoBaHUA B
NpPOH3BOJCTBEHHBIX NOMeIUEHHAX B HEKOTOPBIX CIyYafgX He MO3BOJIAIOT Ha-
OEXHO pa3fe/UTh NOMelUeHHA OTHE3AIMHTHBIMM M OTHECTOHKHMMH mepeGop-
KaMH Ha MpPOTHBOIOXApHBIE 30HbI. Bhicokue TeMNepaTypsl ¥ JaBjieHusA, Ipy-
MeHeHHe B3pbIBOONAcHbIX XA, 3arpoMofeHHe TeXHOJIOTHYECKHM 06O0py )
BaHHeM M OTCYTCTBMe JIIONEH B NepHoQ IpeKpalleHHs paGoT crnocofcre. -’
BO3HMKHOBEHHI0 H PacnpoCTPaHeHHI0 Moykapa. MeTonsr Gopebel ¢ MoXap:. .
BO MHOTOM aHaJIorM4HBI MeTodaM GopeGel ¢ nmoxapoM B MKO u pedpuxe
PaTOPHBIX OTAesIeHHAX.

Iloxap B TONMJUBHBIX UMCTepHa X. [Ipn 3aropanun tonnusa
B HEMOBPEXKAEHHOM 1McTepHe HeOOXOAMMO: OCTaHOBHTh TOIUMBHBIA Hacoc;
3arepMETH3HPOBATh HUCTEPHY, NPMMEHHTh CTaUMOHAPHBIE CPENCTBE 0GbEMHO-
IO NOXapOTYIIeHHSA LUCTEPHBI; OTKIIIOYUTb 3JIeKTPONMUTaHHe ceTeil B 30He

CKOIUIEHHSI APOB M Ia30B; INPHHATb MEpHI N0 yCTpaHeHUK) B3PHIBOOMACHOM -

KOHUEHTPALUM TOPIUNX cMecell; 3arepMeTH3MPOBATL COCENHHE LMCTEPHBI
M NMoJaTh B HUX GPOM3THIIOBBIE COCT4BbBI, XJIANOH, NAp, HHEPTHBIA WIK yrile-
KHcIbli ra3. HenecooGpasHo 3ampeccoBaTh BOMOH TOPAILYI0 LUCTEPHY, NIPH-
HAB Mepbl NPOTHB BBUIMBA TOIUIMBA. MecTa moBpexieHUA LMCTePHbI HAK Pbi-
BAaOT KOIIMOM, HarpeThie MecTa OXJIaJKMAKT PacHbUIeHHBIMY CTPYSIMH BOJBI,
pa3jiuBlileecs ropsllee TOIUTHBO NMOCBUIAKT NMECKOM, HCIOJIB3YIT OTHETYILH-
TeJIH WM MeHHbIe CTPYM, IORABas NeHy B OJHO MeCTO CTEHKH LMCTEPHbI Yepe3
noBpexjetine. Ecnu ropsiee TomMBo pasnawiock no BoOe, CYAHO BbIBOIAT
M3 ONaCHOrO paioHa MPOTUB BeTPa U TeUeHUA, OMHOBPEMEHHO KOMIAKTHBIMM
BOJAHbBIMA CTPYAMH OTIOHAIOT TOIUTHBO, OXJIAXIAKT KOPIYC H MPUHHMAIOT
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Mepbl [0 NpeKpauieHUI0 BBUTHBAHMA TOIUTMBA, BIUIOTh O €0 NepeKayKH
B ApYTHE LHCTEPHDBI H HIMeHEHH TNIOCaIKH CyIHa.

Moxap B xpaHuUNMwax yrJiA. [Ipy TyleHAH ropAwero yris
TPHMEHSIOT TIOXAapHble NOIaHTH Ge3 MOXAPHBIX CTBOJIOB. YTJeKHCNBIA ra3
H BOOAHOK nap Heddbex TUBHLI. JIHIa, IPUHUMAIOILNE YUaCTHE B TYILEHHH TO-
pAulero yris B TPIOMAX, YTojbHpIX GyHKepax W siMax, HOJMKHbI GBITH OCHa-
IIeHbl KaK pa3Be[IMMKH NOXapa. »

fToxap B akKKYMYNATOPHBIX NOMeuweHHAX. Batom
Clydae ClleflyeT: MPeKpaTUTh 3apAAKY aKKYMYIATOPOB; OTKITIOYHTH Garapeu;
YCHJIUTb BEHTWIALMIO 1A NpeJOTBPallieHHs B3pbIBa Fa30BOH CMeCH U NIPHMe-
HUTb MaThl, ac6eCTOBbIE KOBPHKH, BO3AYIHO-MEXaHHUYECKYIo NeHY Ha Npec-
HOHM BOZE; HEHTPANHM30BaTh PA3IMBLUMHCA 3MIEKTPOJIHT COIOH HIM CONOBLIM
pactBopoM. [Ipn HeoGXOOMMOCTH Hafe BKIIIOUATE OOBEMHYI0 CHCTEMY I1O-
XKapoTyLLIEHHA. ‘ ,

Moxap 3nexTpoo6GopynmoBaHHu . JIukBugaumio noxapa
00eCTOUEHHOTO 371EKTPOOGOPYAOBAHUA OCYLIeCTBIAWT MI0GBIMH OTHeracH-
TeJIbHBIMH CpefiCTBaMM, KpOMe MOPCKOIi BOJbI H XHMHUYeCKOH TeHbl, TaK KaK
OHH TPHBOOAT K HelPUTONHOCTH OOOpYAOBaHHA 1A nNanbHelnle# paborsl.
Ecnu  anekTpooGopynoBaHHe HaXOOHTCA INOf, HanpsxeHueM, — paGoTaioT
B H3MIEKTPHUECKHX MepuaTKax, 60Tax WIN rajoluax, NpuMeHAIOT CyXHe yr-
JIEKHCNIOTHBIE H a3p030JIbHble OTHETYIMTENH, acOecToBble KOBPUKHU. B kpai-
HHX ciyvasx Bxo4anT CN-b — WiIH YITIEKHCIIOTHYI0 CHCTEMY.

Moxap B XUNBIX MU cJIyXeGHB X NOoOMeucHHUAX BHa-
YaJTbHOH CTafiMM MOKapa NpPUMEHSIOT OTHETYUMTENH M [ApYTHe TopapyyHble
cpeacrsa. Ilpu pacnpocTpaHeHMH NMOXapa NepeKpbIBAalOT BEHTHIALHIO, Yepe3
BbiOuBaeMbie GHIEHKH [OBEpH WIH WIUIIOMHHATOPhl NOJAIT pacnbsUieHHYo
Bony (MO BO3MOXHOCTH BBEPX), BHIOPOAKH M MOBOJIOK OXIIAXHAIT BOIOH
CO CTOPOHBI CMEXKHBIX MOMeEILEHUH, IpY HeOGXOMUMOCTH OCTOPOXKHO pa3Gu-
patot u3onsuuio. Yenosexa B ropsiuei ofiexe YKIansIBaloT Ha Many6y H mo-
KpBIBAalOT MAapyCHHO#H, oHessioM H T. I. JUNA TyIeHHMA NoXapa HCToJb3yIT
BO3[YILIHO-MEXAHAUECK VIO TleHY U PACTIbUIEHHY10 BOAy.

Moxap B knapmo B bl Xx. Heo6xogumo: 3aj1pauts ABeph, Niepex poITh
BEHTHIALHIO, COCPEIOTOUYHTD Y ABEPH CPe/ICTBA NOXKAPOTYIIEHHA H, TIpeoXpa-
HAACH OT BbiGpoca fUIaMeHH, OTKPBITh ABepb. [Uid TylleHWA NPHMEHAIOT pac-
nbUleHHYI0 Boay. IIpH HanuuuMy B NMOMelUeHHH MUPOTEXHUYECKHX CPElCTB, 3a-
PAIOB M T. M. 06beMHbIE CPELICTBA NOXAPOTYILeHUA HeabbeKTHBHEL. B 3TOM
cnyyae ropsillide BellleCTBa OXJIAXKIAIT BOJOH WIM OCYLIECTBIIAIOT 3aTomie-
HUe MOMeLeHHA.

IMoxap B rpysoBom Tpw Me. JIocTynHbIi# ovar noxapa JIuK-
BUHPYIOT PaclsUIeHHOH WIM KOMIMaKTHOH NP MajnioM Halope CTpye# BOMBI.
TopAlylo TenyoM30IALMI0 pPa3CHPAIT, CTPAXYACh OT BhiOpoca MiamMeHH,
H nopawT Nof Hee BoAy. Boay nof H30mALHIO MOXHO NOJaTh Yepe3 Npope3aH-
Hple B nanyBe Ham oyaroM moxapa orBepctus. O6Ban paBoTawlmx npeno-
TBPAILAKT NPOKJIafibIBaeMbIMU MOBepX rpy3a gockamu. Omexny mopei, Ty-

| IAUMX [OXap, OXJIaXIAlT PAcTbBUIEHHOM BOJIOW, K MeCTy PaGoT IOAaioT
BO371yX. M30/1ALHI0 HarpeThIX NepeGoOpoK pa3bupaioT, nepeGOPKH OXNaXAAIOT
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BOJIOM CO CTOPOHBI CMeXHbIX MOMeLUeHHA, NMOMelleHHs: pa3rpyxawT. Ilo-
nauy XA B aBapHiiHOe NMOMelleHUe NMpeKpaiawoT, XA 1o BO3MOXHOCTH yaa-
Jis110T. [IpH OTCYTCTBMH NOJIOXUTENBHBIX Pe3y/IbTATOB HIIH BO3MOXHOCTH IIPO-
HUKHOBEHUA B TPIOM MPHMEHSIOT CTALMOHAPHYIO CHCTEMY 0ObeMHOIo MoXa-
pOTYIileHHs, OJHOBPEeMEHHO OXJIAXOAWT BOJOH pas’orpeTple KOHCTPYKIHMH.
B uMcKITIOUMTENbHBIX CIy4yasix B HauGoslee pa30TpeThIX MECTax Majy6 u nepe-
00poK MpOpe3aT OTBEPCTUA, Yepedys CKBO3HBIE M [I0 W3OJIALMH, NOJAIOT
B HuX Boay. Ilpu Bo3ropanuu prIGHON MyKH H KapTOHHOH rop¢poTaphbl Bo-
Oy mMofanT TOJIBKO B MecCTa HauGoIblero pa3orpepa, B Gojlee TAXENbIX CH-
Tyanusx NPUMEHSAIOT 0GbeMHOe MOXapoTyieHue. JIist mpemynpexaeHus NoB-
TOPHOTO BO3rOpaHusA BEHTWIALMIO TPIOMa B TeueHHe He MeHee 30 MUH MpOU3-
BOJAT He paHee 4eM yepe3 8 4 nocie JIMKBHIALMHU noxapa. ['py3, cKIIOHHbIR
K MOBTOPHOMY BO3TOpaHMI0, ymanstioT. lIpy HaJlMYMK TON TPIOMOM LMCTEpH
C TOMJIMBOM TPIOM 3aTAIUIHBAIOT Ha BBICOTY He MeHee | M, & NIpH HaJIMUHH rod-
poTapbl M He3dbeK THBHOCTH 06bEMHBIX METOLOB HOXAPOTYIUEHUs — 10 MOJI-
Bosioka. IIpH 3aTOIUIEHMAX YYHTHIBAIOT BO3MOXXHOCTb BCIUIBITHA TOPALLETO
rpysa o[ Najy0y, paclpocTpaHeHHs1 BOAbl B CMEXHbIE OTCEKH, pa3OyXaHuA
HEKOTOPBIX I'Py30B.

IMMoxap Ha OTKpHTHX NaJyGax u Ngoiulapjkax. Pas-
BOpPOTOM Cy[Ha oOecneyuBalT paclpoCTpaHeHHe [UITAMeHH M HCKp, B MeHee
HOXapOoOoNacHyo CTOPOHY, paclbUIeHHbIE CTPYH BOMbI MOJAIOT C HABETPEHHOH
CTOPOHbI, KOMIAKTHbIE — C IOABETPeHHOH NPOTHB pAacClpOCTpaHeHHs OTHA
U cboky. bnuskopacnonoxxeHHble TroploUyHe KOHCTPYKIHH, TPY3bl H MaTepHa-
Jbl OXJIAXKIAKT BOMOH, TOpsAIUMi Tpy3 pa3GHpaioT, pasNHBIIMECH TOpsALIHe
HedTeNpodyKThl racAT aub0 cGuBaT 32 GOPT KOMIAKTHOH CTpyeil BOOBL
Bo Bcex cmyvasx BenyT HaGoleHHe 3a CMeKHBIMM ¢ paHOHOM MOXapa I110-
MellEeHUAMH, B NEpBYI0 OYepedb 3alLMINAT OT OTHA cracaTeslbHble CpencTBa
M XKU3HEHHO BaXKHble OMeleHus (pyGKy U T. IL.).

Iloxape B mopry, NpuU peMOHTe, B noke. OgHoBpe-
MEHHO C HayaJoM [eHCTBUit MO IMKBUOALMH TAKHX I10XapOB O HUX COOBILAIOT
Ha COCelHHe Cy[a, B CNyX0Yy KamMTaHa NOPTa, JA€XYPHOMY [AMCIETYepy s
AOJlyYeHUA TMOMOIIM OeperoBbIX MOAapHbIX KomaHA. BopomoxapHywo maru-
CTpasib I0Ka MOJAKJIIOYA0T C HOCAa M KOPMbI K MarucTpajii cydHa, MecTo Mof-
KJIi0UeHMa orpaxgpanT. B mepBylo odepenb OTCTaMBAaKOT OT OIHA KIIeTKH
M KHIIBOJIOKH, HA KOTOPBIX CTOHUT cynHo. [TomMorp GeperoBhIx NoXxapHbIX Ko-
MaHJ ¥ MHOCTPaHHBbIX CyJOB B HHOCTPaHHOM IMOPTY HONYCKaeTcsd TOJIbKO 1O
NpHKa3aHWIO KallHTaHa aBapHiHOro cygHa. Korga npuHATbIE COBMECTHbIE Me-
Dbl He JAI0T NOJIOKUTENIbHBIX Pe3yIbTaTOB, €CJIM Ha CyIHe HAXOMATCA MOXKapo-
M B3PbIBOOHACHBIE TpY3bl, MOABIAETCA ONACHOCTb AJiA GeperoBbIX COOpYKe-
HUH, — CyTHO MOJ, IIPUKPBITHEM MOXAPHBIX H CIacaTebHBIX CYIOB OTBOAAT
B Ge3onacHoe MecTo, yIoGHOe [JIA [eHcTBHHA BeperoBbIX N0XKapHBIX KOMaH]I,
A160 B paiioH MaJIbIX MITYOUH [UIA 3aTOIUIEHHSA M NIOCAIKU Ha Mellb.



Konrpoavhvie sonpocu:

1. B xakyo xkomauay u ciyx6y Bbl BoHnere nocne okoHuaHus yunnuia? Kakosl
Bamu o6s3aHHOCTH NIpH HeceHHH BaxThi? Kro Baum HenocpencTBeHHbIH HayasnbHHMK?

2, Kakue cynosble pacnucaHusi Bol 3HaeTe? KakoBo HX cofmepiaHHe H HasHaueHHe?

3. Kaxossl 3apauu All (AT) MKO?

4. Kakye NOKYMeHTbl NOMOTYT BaMm onpepnenuts 06A3aHHOCTH NpH OGBABICHHH
CYHOBBIX TpeBoOr?

Iv-v 2% 4
5. Fme HaHOCHTCH ¥ YTO O3Ha4aeT MapKHpOBKa: ———— ; — ; N

—_ —_ —

6. UTo 03HAYaIOT 3HAKH cHHero upera: {3} ; (T); (nd 2

7. KakuMH coco6aMH MOXHO BOCCTAHGAMTHL OCTORUMBOCTE M CHIPAMHTE aBapHiHoe
cynHo?

8. B ueM oTnMuMe TocIenoBaTENbHOCTH delcTBUA N0 BXC Npu nonyyeHHn CygHOM
KpyItHO#! 1 Maroit 60pToBbiX Npoboun? '

9. Kak opraiusosarb GopsGy ¢ oGnemeHeHueM cynHa?

10. Kak onpemenuts HamH4yMe MOCTYNIEHHUA BOABI B OTCEK?

11. Kak 3aBOAHTCA KONbYY KHBIA MIIaCTHIPL?

12, KakMMM CpeOCTBaMHM MOXHO 3afieflaThb NpPOGOHHY €O CTOPOHBI aBapHAHOTO
oTceka?

13. Korna u kakHMH crioco6aMH OAKperIAT NonepeyHyo nepeGopky?

14. Kak o6ecneunts Ge3aBapHitHyo pa6oTy Hacoca NpH OCYlIeHHH OTceKa?

15. Kakumu cnoco6amu MOXHO YCTPaHMTh JOBpeXIeHUA TpyGonpoBoa; 3/eKTpH-
yecKoro kabens? ,

16. Uto MoxeT MOC/YXKTh NPHYHHOR BO3HMKHOBeHMs Noxapa B MKO, peibuexe,
rpy30BOoM TpoMe?

17. Kakue cnoco6s! 60pb6bi ¢ okapom Bor 3Haere?

18. Kakue npuHUMNHaIbHble AeHCTBHS BKMoYaeT Gopbba c moxapom?

19. KakoBbI OCHOBHBIE 33/1a4H pa3BeIKH Moxapa?

20. KaxoBa ocobeHHocTh 60pB6LI ¢ BO3ropeBuIelt rodpoTapoi?

IMpunoxenue
Conocrasnenne 0603Ha4eHHA HEKOTOPLIX BEJIHYHH, MPHHATHIX B yyeGHMIKE H BCTpeyaio-
IHMXCH B JIMTEPATYpE H NOKYMEHTAIHH IIPOMBICIOBBIX CYAOB

B nureparype  A0-
B yueGHuke KYMEHTAUHMH HEeKO-

TOpPBIX CYAOB

HauMeHOBaHNE BEITHUNHDBI

EnuHuna EpuHuua
OGo3Ha- | u3mepe- | OGosHa- | n3mepe-

YeHHe HHA YeHH e HMsA

Bogon3sMelieHHe M T - —

" BecoBoe BonoOH3MellIeHHE A xH D TC
0O61eMHOe BOTOA3MeELIEHHe v m? 14 m?

* Ocapka d M T M
BricoTa 6opTa D M H M
Macca rpy3a . m T P T
Pa6ora T I A TC*M
Mnoumiaap A Mm? S M?
IIneyo ¢raTHueckoMt oCTORYHBOCTH lg M Iey M

i
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MPENMETHBIA YKA3ATEJIb

1

ApapuitHag crpyGumHa 317
ABTOpyneBoit 108
AMIIHTY A Kauku 293
AxTepnuk 10

Bak 12

Bakwmrar 116

Bannep pyna 102
Bauimak 119

bumc 44

Butenr 128

bnok rpysopoit 119
-~ Hampasnsoumi 119
-- ToneHaHTa 119

Bopr nepbi#t 12

— upabbiit 12

Bpara 128

Bpaketa 44
bpawmnune 114

Bbyrens HoxkoBbIlt 119
~ yHHBepCaIBHbIA TeHTOuHbIR 322

Banonposop, 75

Banre 116

BatepsnuHus rpyiosas 12
— KOHCTpYKTHBHas 12

. — CTaTHYECKOro paBHOBECHA
Bepmisor 111, 119
Bunropas nunma 276

- NOBepXHOCTH 277
BMeCTHMOCTE perHCIpoBas BanoBag 12
— — 4ucras 12

BoponsmeuleHue cynHa 12

— — Beconoe 198

— — obbemMHoe 198

— — nopoxtem 12, 200

— — CUQJHBIM Tpy3om 12,200
Bonsuenne mops 268 v
‘Bopora cnuna 140

Bei6pocka 123 -

Bricora Gopta 12

— — Ha[iBOJIHOI'O ycTaHOBIeHHOro 12
— MeTaleHTpHieCKas nonepeyHax 218
~ — npononbHas 221

Brictpen 140, 145

198, 220

’

Buoiuka 120

FensmnoproBas Tpy6a 102
Tugpocratuieckine Kpusbie 201

Fnnen 106

T'unb 106 i

I'maBHBle NpPOTHRONOXKAapHBle 30HH 310
I'napubif  pacipenenuTenbHbt wmtr 87
Topuens. 106

" I'opnosuxa 77

I'padpuk GesomacHo#t 3arpy3km cymna 229
I'peGroit Buut 273

— — IMApOIOMHaMHYecKH Terkui 284

— — — TaXeablit 284

I'py3opas kmura 238

— Mapka 199

— mkama 201

I'py3osmectmocts 200

I'pysoBolt Tpiom 84

I'pysonoabeMHOCTh cynna ypensHas 200
— — uMctas 200

Bepu 75

Hpwxurenu 272

IIpoitHoe gHo 10, 53

Denpeiit 200 )

He#tmpynHas tpy6a 75

Jinarpamma 'yamobuna 201

— nacnopTHax 285

— craTHYeckof octolunBocTH 216

— — — MpOMBICTIOBSIX  cynos 220,
— dupcosa 201

Jianranx 10 N .

227

Jluckosoe oTHoeHne 277

Jinddepenr 193 .
JUMba cynHa Mexny NepneHaMKyIapamMH
12,190

~ — 1o pacuerHol BaTepnuunu 190

Hok nnaryuuit 95

— cyxo#t 95

HoxosLiA ocmoTp 97

TpudrrepHrniit nopagox 146

Iyra Tpanopas 140

JniMoBas Tpy6a 73 .
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BapBuKKa KIMHKeTHasA 160
3axpuITHE Ipy30B0ro JI0Ka 77
3axnonka 161

Wimomunarop 77

Hugexc frenewus TpeGyemnii 258

— — ¢axTHyecknit 258

WupuBunyansibie chacarebHbic CpeCTBA
135

HubopmalmoHHas OCKA HACpYy3KH ¥ OC-
TORYHBOCTH 259

Hudopmanus o6 aBapuitHo#t nocajke K oc-
TOHYMBOCTH CyqHa 259

~ ~ OCTOMYMBOCTH CyliHa 235"

— ONepaTMBHaA A% KanMTaHa 239

~ ~ — CTapuiero MexaHuxa 239

-~ — ~ — NOMOLUHUKa KanuTaHa 239

- 0 Nocafke w OoCTOMYHBOCTH cyiHa @PIT
238

Kasuraiusa 281
Kapnunrc 45
Kareropus saronnenus otrcexa 256
Kayxa 6oproBas 292
- BepTHKanpHad 292
— KHlleBas 292
Ksaprepaex 10
. Kuns 45
Kunosas miaHka 126
Knanau 157
Knacenduxanuus cymos 8
-~ — ¢ioTa prIGHOK NpoMbIlUIeHHOCTH 14
~— XOJIONWIBHBIX YCTAHOBOK 36
Knutker 160
Knotuk 116
Knio3 6ykchpHeri 128
- iIBapTOBHbIH 123
~ AKOpHBIA 115
Knext 6ykcupHepiit 128
~ WwBapToBHbIA 126
Kunua 6umconas 44
— cKynoBasa 44
Ko3spipex 71
Komunrc 45
Konrporraxka 121
Kopo6ka rpsasesas 161
Kopriyc cynua 9
Koddepaam 10
Kowrenex 13, 142
Koaddmunenr agmupanTteiickuit 271
— MHEpUHOHHBIA 232
— MOMEHTa  CONpPOTHBJIEHUSH
rpeGuoro sumta 280
- M0JIEFHOTO JeHCTBUA rpefHOrC BUHTA B
cBoboaHolt Bojie 270
~~~~~ — nponynbcuBHbIf 281

BpallieHHIO
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— - — CY/iHa BpOMNYJIbCHBHPIA 270

- MOJIHOTBI CYJIHA BepTHKanbsHO| 191

— ~ BOOOM3MellleHun 191 ,
— - WIOIUAAM BaTepIMHuK 191

— — — Muens-untanroyra 191

— - CyAHa npoAonbHoi 191

— CONMpOTHBSIEHKA BOJTHOBOIo 265

~ - BBICTYNAoOUIuX yacTelf 266

— -~ TpeHHA 264

- — (popmbl 264

~ ynope1 rpeGHOro BuHTa 280

KpaltHnit mexnynoHHelk muct 45, 354
Kpau 157 )
— rpysonoif 121

— — MaNTOBBIR 122

Kpanen 127

Kpurcpuit norosn 224

IeGenka arperatHas 139

- BaepHas 139

— BcroMorartenpHast 139

— TuHeBas 139

- Tpy3osas 120
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