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BBEJIEHUE

Cspiiie 70% mOBEpXHOCTH 36MHOTO 1Iapa 3aHUMAIOT MOpPS U OKeaHbl. Mopsl U Okea-
HBI SIBJISIFOTCSI HE TOJBKO MCTOYHMKAMHM MHOTHUX II€HHBIX MUILIEBBIX MPOJIYKTOB, Pa3HOO0-
Pa3HBIX BUJOB MUHEPAIBHOTO CBHIPbSI U SHEPTUH, HO U YIOOHBIMU BOAHBIMH MYTSIMH COO0-
nienusi. M31aBHa 1011 Hayalld COBEPIIATH TUIABaHUS TI0 MOPSM C LIEJIbI0 0OMEHA TOBapaMH.
Pa3Butue moperiaBaHusi CnocoOCTBOBAIO Pa3BUTHUIO TOPTOBIH, BOSHUKHOBEHUIO MHUPOBOTO
PBIHKA, YTO B CBOIO OU€pe/ib, CIIOCOOCTBOBAIO OOMEHY 3HaHUsAMU. HeclydaiiHO IMEHHO Ha
Oeperax Mopei BOSHUKIIHM NepBble uBUau3anuu. C pa3BUTHEM MOPEIIaBaHUS PAa3BUBAIOCH
U CyJIOCTPOCHHE — OJHA U3 CaMbIX JPEBHUX OTpaciieil mpoMblluieHHOCTU. AkaaemMuk A.H.
KpputoB mmcan, 4yTo —...Hayajuo HCKYCCTBA CYAOCTPOEHHUS BOCXOAMUT K TiyOoyaiimien
JIPEBHOCTH U TEPSIETCS HE TOJILKO B HE JOMIEIIEH JO HAC UCTOPUHU MCUE3HYBIINX KYJIBTYp U
[MBWJIM3AIMNA, HO OHO TIPEAIIECTBOBAIO JaXe CaMOM KyJIbType U HUBWIH3ALUM. |

Texunueckass peBONIONMS (MEXaHUYECKUH JBUTATENb, CTAIBHON KOpILyC) Jaja He-
OBIBAJIBIA TOJTMOK Pa3BUTHUIO CYIOCTpOeHHUsA. B TO ke BpeMsl MOSBISETCSA W CIeIHATA3AIUS
CYZIOB: CyXOTPY3HbI€, HaJJUBHbIE, TACCAXKUPCKHUE.

Eme 6onbiie Bo3pocia poiab MOPCKOTO TPAHCIIOPTAa B HACTOSIINEE BPEMs B CBSI3U C
YBEIUYEHUEM OOIIMX MAaCIITA00B MUPOBOTO MPOMBIIICHHOTO U CEIIbCKOXO3SIICTBEHHOTO
MPOU3BOJICTBA U TOBAPOOOMEHA, BBHI3BAHHOTO KpailHE HEpaBHOMEPHBIM pa3MEIIEHHEM Ha
36MHOM IIape IPUPOIHBIX PECYPCOB, HACEIEHUSA W CO3/IaHMH MHUPOBOTO PhIHKA XapaKTepH-
3yeTcs yACIbHBIM BECOM MEPEBO30K MOPEM B OOIIMX MEPEBO3KAX IPy30B BHEITHEH TOPTrOB-
mu. B nHacTosiiiee BpeMsi yAENbHBIM BEC MOPCKOIO TPAHCIIOPTa BO BCEX IPY30IEPEBO3KAX
COCTaBJISIET TPUMEPHO 65%.

Jlonis MOPCKHMX TEpPEeBO30K B TMEPEBO3KAX BHEIIHETOPTOBHIX T'PY30B B HEKOTOPHIX
ctpanax cocrasisier 100%. Mopckoil TpaHCHOpT, OOeCHeUHMBAIONINI TIaBHBIM 00pa3zoM
MEXTOCYJaPCTBEHHbIE SKOHOMHYECKHE CBS3H, BCET/Ia pPACCMATPUBACTCS B KAUECTBE BAXKHO-
r0 UHCTPYMEHTA MEXYHAPOIHOMN MOJUTUKHU.

Mopckoi TpaHCTIOPT SIBISETCS HE TOJBKO yIOOHBIM, HO U CaMbIM JICIIEBBIM BHUIOM
TpaHcnopTa. EcTecTBeHHbIE MMyTH, OOJIBIINE Pa3Mephbl TPAHCIIOPTHBIX CPEACTB, MAJIOE dHEP-
ronoTpedsieHne, HU3KUE IKCIUTyaTalldOHHBIE PACXObl U T.J. — BCE 3TO 00ECIEYNBAECT HEBBI-
COKYIO TI0O CPaBHEHHUIO C JPYTMMHU BUAAMHU TPAHCIOPTa Ce0ECTOMMOCThH MEPEBO3KH T'PY30B
(mpumepHo 60% OT /I ¥ BHYTPEHHEBOJHOTO TpaHcmopTa, 2,5% aBTomobuibHOro, 1%
BO3YIIIHOTO).

MupoBasi 5KOHOMHUKA TPeOyeT MePEeBO3KM MHOTHX MUJUIHAPIOB TOHH TPY30B U, KPO-
Me TOro, 00bEMbI TIEPEBO30K HETIPEPHIBHO YBEIMUMBAIOTCS. Takoi 00beM MmepeBO30K MOKET
o0ecreynTh TOJIBLKO MOPCKON TPAHCIIOPT, YTO U 0OeCTeunBaeT ero pa3purue. BaxxHbim ¢ak-
TOPOM, OOECIIEUNBAIOIIUM TPHUBIICUEHHUE TPY30B HA MOPCKOUW TPAHCHOPT SIBISETCSA TO, YTO
CTOMMOCTh MEPEBO3KM Ha MOPCKOM TPAHCIOPTE 3HAYUTEIBHO HIKE, YeM Ha >KEIe3HOJ0-
PO’KHOM TPAHCIIOPTE WU BO MHOTO pa3 MEHbBIIE, YeM Ha aBTOMOOWJIHHOM M BO3IYITHOM
TpaHCIIOpTE.

Omnpenenstonue GakToOpbl Pa3BUTHS MOPCKOTO TPAHCIOPTA: CHUKEHUE CTOMMOCTH
MEPEBO3KU M TIOBBIIICHUE CKOPOCTH JOCTAaBKU TPy3a OT M3TOTOBUTENS 10 MOTPEOUTEINS.

CHmxeHue ce0ECTOUMOCTH U CTOMMOCTH TTEPEBO3KH TO3BOJISIET TIPUBJICYL OOJIBIINN TPY30-
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noToK. [loBbIIIEHHE CKOPOCTH JOCTAaBKU TI'PY30B IO3BOJSIET CYAOBIACINbIY YBEIHUUTH
000pauynBaeMOCTh U MPOBO30CTIOCOOHOCTH CYHA, a TPY300TIPABUTEIIO — YCKOPUTH 000pa-
YMBAEMOCTb 3aTPAUYCHHBIX Ha TOBAp CPENICTB (COKPATUTh OMEPTBIIEHUE KAMUTAIOBIOKEHUN
BO BpPEMsI TPAHCIIOPTUPOBKH).

YMeHsbIeHne Beca cyaHa (Mpy OJMHAKOBOM BOJIOM3MEIICHUH ) TIO3BOJISIET TIEPEBE3TH
Oosblle rpy3a U, OOBIYHO, CHIXKAET Ce0eCTOUMOCTh CyiHa. Bece 3To MpUBOAUT K CHIDKEHHIO
ce0ecTONMOCTH TIEPEBO3OK.

[103BOMSAIOT YMEHBIIUTH BEC CY/THA HOBBIE MPOTPECCUBHBIE METO/IBI pacyeTa MPOYHO-
CTH ¢ ucnoias3oBaHnueM DBM, oTka3 ot 3amaca Ha kopposuto (mpumepHo 20%) 3a cyeT uc-
MOJIb30BAHMS 3AIMUTHBIX MMOKPBITUHN, DIIEKTPOXUMHUECKON 3alTUTHI OT KOPPO3HH.

YMeHbI1aeTcst BeC IBUraTels P TOU K€ MOIIHOCTHU 3a cYeT (OpCUpPOBAHUS HAIAY-
Ba, TIOBBIIICHUS JIABJICHUS M COBEPIICHCTBOBAHMSI MPOIIECCOB, YBEIWYEHUS YuciIa 000po-
TOB.

CHmKkeHue 3aTpayuBaeMOl MOIIHOCTH ISl TOCTHIKEHUS 3aJJaHHOM CKOpOCTH obec-
NIEYMBACT YMCHBIIICHUE PACXOJIOB HA TOTUIMBO M CHIDKACT KaIUTAJIbHBIC 3aTpaThl. 32 BTO-
pyto nosioBuHy 20-roBeKa MCMOJIb30BAHKE MOIIHOCTH YIYYIIMIOCH BABOE. JTO JOCTUTALT-
Csl COBEpIIEHCTBOBAaHUEM (OPMBI Cy/HA JUIsl YMEHBIIEHUSI €ro CONMPOTUBJICHHUS U COBEp-
IIICHCTBOBAHHUEM JIBHKUTEIISI — BUHTA.

YMeHbIIIeHHE CONPOTUBIICHUS JIBIKEHUIO CYJOB JOCTUTAETCS OTPabOTKOM (OopMbI
MoJIeNIel CyJ0B B OacceifHax, MpUMEHEeHHeM Oyiab0000pa3Hoi (popMbl HOca, curapoodpas-
HOW (hOPMBI KOPMBI, CAMOTIONIUPYIOIUXCS Kpacok. CoBepiieHcTBOBaHUE ()OPMBI BUHTA J0-
CTUTaeTCss OTPA0OTKON ero (hOpMbI ¢ TOMOIIBIO UCTIBITAHUIA B Pa3IMYHBIX YCTAHOBKaX, CO-
BEPIICHCTBOBAHUEM METOJIOB pacueTa, ONTHMH3aIel (GOpPMBI C y4ETOM B3aUMOICHCTBUS C
KOPITYCOM CYJIHa, TOYHBIM M3TOTOBJIICHHEM JI0 S-8MK, IMOJIMPOBKON BHHTA M APYTHMH METO-
JaMHU.

CyIlIeCTBCHHYIO POJIb B CHIDKCHHUU CEOCCTOMMOCTH IEPEBO30K TPY30B OKa3bIBACT
MPOrpecc B Pa3BUTUU TJIABHBIX JIBUTATENICH CY/IOB.

B kauectBe IIaBHBIX ABHTraTesied Ha CylaX HCHOJIb30BAIMCH BO BTOPOM ITOJIOBUHE
20-ro Beka mapoBbie TypOUHBI, Ta30BbIE TYPOUHBI, JU3EIH, AaTOMHBIC CUJIOBBIC YCTAHOBKH (B
KOHIIE Beka). B Hauane BTopoii monoBuHbl 20-T0 Beka mapoBbie TYpOUHBI YCTaHABIUBAINCH
Ha KPYITHBIE WJIK Ha CKOPOCTHBIC CyJa, €CJIU HAauOOJIbIIasi MOITHOCTh CYIIECTBYIOIINX JIH-
3ellell OKa3bIBAIach HEJIOCTATOYHON WIIM, €CJIM JU3eIbHAsl YCTAHOBKA TAaKOH MOIHOCTH 3a-
HUMAaJIa CIUIIKOM MHOTO MecTa Ha cyaHe. C O0NbIIUM pacxoioM TOIUTMBA HAa TYpPOWHHBIX
YCTaHOBKaX MUPHWJIMCh, TaK KaK TOILTUBO OBLIO JICIICBIIC AU3EITHHOTO.

bnarogapst mporpeccy B nu3enectpoeHur B KoHile 20-ro BeKa UMENHCh YXKe HU3KO-
o6opotabie(100-120 06/MHH) qU3enH OO0 arperaTHOW MOIIHOCTH, paboTaroline Ha 3Ha-
YUTEJILHO O0JIee ICMICBOM TSHKEIIOM TOILTUBE U MPH 3HAYUTEIILHO MEHBIIIEM PacxoJie, YeM Y
TypOuH. B 3TOM ciydae BO3MOKHA MpsiMasi Tiepeiada Ha BUHT, KOTOPBIA paboTaeT mpu Ta-
kux obopotax ¢ BeicokuM KII/I. B ciydae, eciu MECTO MalllMHHOW YCTaHOBKH OTPaHUYEHO,
TO BO3MOYKHO HCIIOJIb30BaHHE CPEIHEO00POTHBIX au3eneit (okxosno 400 06/muH), uto obec-
MEYNBACT MBI 00bEM MAIIMHHBIX OT/ACIEHUN. DTO IPUBEIIO K TOMY, YTO BCE HOBBIE Cy/ia
CTaJIM CTPOMTH C JIU3CIIBHBIM JBUTATEIIEM, a Ha PSJIC CTAPBIX CYJIOB 3aMCHECHBI TYPOUHBI JTH-
3EIISIMU.



1 HOHATHE O KITACCUDPUKALIUAN CYAOB

1.1 Knaccudukanusi Cy10B M0 NpU3HAKAM

Mopckoii TpaHCIIOPT UIPaeT B IKOHOMHUKE JIH00O0W CTpaHbl BaKHYIO poiib. Jlis nepe-
BO3KH OTPOMHOTO KOJIMYECTBa TPY30B, CPEIH KOTOPBIX BEIYyIllee MECTO 3aHMMAIOT HE(Tb,
ra3, Chbllly4yue rpy3bl, JECOMATEPUAIIbI, Pa3IMYHOE 000PYI0OBAaHUE U MEXAHU3MBI, TpeOyeTCs
MHO’KECTBO Pa3JIMYHBbIX THUIIOB CYAOB - TAHKEPHI, Ta30BO3bI, CYXOTIPYy3bl, KOHTEHHEPOBO3HI,
pBIOOIIOBELIKHE Cya.

Krnaccugukanus cyoB OCyHIECTBISIETCS MO PSAAY OCHOBHBIX IPHU3HAKOB, KOTOPBIE
OTJIMYAIOT UX JAPYT OT Apyra.

OCHOBHBIM IIPU3HAKOM OTEYECTBEHHOW KIACCU(PUKALUU CYJIOB SIBISIETCS €M0 HA3HA-
yenue. Bece rpakiaHcKue cyjia, B 3aBUCUMOCTH OT UX Ha3HAYEHUS, OJIPa3eIIioT:

- Ha mpancnopmHole;

- npOMBbICTI08bIE;

- CIIYoHCeOHO-6CnOMOCamebHble;

- cyoa mexHuyeckoz2o ¢aioma.

K npyrum npusnakam knaccu@uKaluuy OTHOCSTCS: pailOH NAAGAHUA, MUR CUNOGOIL
YCMAaHOGKU, 6UO OBGUIICUMETIA, XAPAKmMeDP O08UINCEHUA NO 600e, Mamepuan Kopnyca, ap-
XUMEeKMYPHO-KOHCMPYKMUGHbBLE NPUZHAKU.

Ilo xapaxmepy Oguicenusn cyoda NOAPAZNENSAIOTCA HA CAMOXOOHble - C MEXaHWYe-
CKUM JBUTATENIEM, SIBJISIFOIIMMCS MCTOYHMKOM SHEPTUU JJisl JABWXKCHHS CYJHA, U Hecamo-
XOOHble, TIEPEIBUTAIOIINECS OT UCTOYHUKA SHEPTUHU, HAXOSAIIErocsl BHE CyHA (C MOMOILBIO
OyKCHUPOB, TOJKAY€eHl, OT SJHEPTHH BETPa).

Knaccudukarus cy0B Mo TUITY IHEp2emuuecKoil yCmaHo6Ku.

B Hacrosiiiee Bpemst Ha cyaax Hambosee paclpoCTpaHEHbl MaTO0OOOPOTHBIE JTU3EIb-
HBIC€ CHJIOBbIE YCTAaHOBKH W3-3a CBOEW BBICOKOW JKOHOMUYHOCTH, Oyiaromapsi HU3KUM
yAENIbHBIM pacxojiaM TOIUIMBA, UCIIOJIb30BAHUIO JEIIeBOro TomiuBa, Beicokoro KII/I ycra-
HOBKHM, OojbiIoro motopecypca. IIpum orpaHuueHur pa3MepoB MAaIIMHHOTO OTAENICHUs
YCTaHABJIMBAIOTCS CPETHEOOOPOTHBIE TU3EIIH.

Ilo muny snepzemuueckoit ycmanogku cyyia noapasaessior Ha:

- menioxo0sl (TIaBHBIN IBUTaTeNb - BUTAaTe]lb BHYTPEHHETO CrOpaHus);

- napoxoosi (TIaBHBIN ABUTATENb - IAPOBas MOPIIHEBAs MAIlIUHA);

- myp6oxo0vl (TTIaBHBINA BUTATENb - TApOBasi TypOHHA);

- 2a30myp60x00vl (TIABHBIN TBUTATEID - Ta30Basi TypOUHa);

- 971ekmpoxo0sl (TpeOHOM BUHT BpalaeTCsl SJIEKTPOJIBUTATENIEM ), PA3IHMYalOT TypOo-
AIIEKTPOXObI U AU3ENBIIEKTPOXO/IbI, B 3aBUCUMOCTH OT POJia ABUTaTesl, MPUBOISIIIETO B
JIEUCTBHE T€HEPATOP IJIEKTPUUECKOTO TOKA;

- amomoxo0vl (ICTOYHUK TEIUIOBOM YHEPTUU - AaTOMHBINA PEAKTOP);

- epebHble cyoa (ABUTATENH - MyCKYJIbHAS CUJIa YEJIOBEKA).

B Hacrosiiee BpeMs MpeuMyIIECTBEHHOE PacpoOCTPaHEHHE Ha COBPEMEHHBIX CyJax
NOTYIHIH duzenvHule DY (10 95% oT MUPOBOTO TOHHAXkA CY/IOB), KOTOPHIE UMEIOT BBHICO-
KYI0 SKOHOMHYHOCTh W 3aHUMaloT MeHbmui o0beM MO, a 3HAYHUT, CYJHO MOXKET B3STh
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oonpine rpy3a. B kauectBe ['/] Ha Temnoxomaax UCTIONB3YeTCs] MaT000OPOTHBIN CYI0BOM JTH-
3enb 0OJIbIOoN arperatHoit MomHOCTH (10 40 ThIC. 1. C.), paboTaromuii Ha rpeOHON BUHT
¢dbukcupoBanHoro mmara (BOII) 6e3 peagykTopHO# TIepeaaym.

Ilo xapaxkmepy 0gusicenusn no 6ode cyaa noAPa3ICIAOTCS Ha:

- s00ousmewarowue cyoa (TUIABAIOIIUE HA TIOBEPXHOCTH BOJIBI);

- n008ooHbIe cyoa (IIaBaIOIIKE MO/ IOBEPXHOCTHIO BOIBI);

- enuccupyrowue (CKOIB3SIIUE TI0 TTOBEPXHOCTH BOJIBI);

- Ha n00B80OHBIX Kpblibsax (IaBaIOIINE HA MOBEPXHOCTHIO BOJIBI);

- cyoa Ha 8030YWHOU nodyuike u dxkpanonianst (Mapsiue Hal HOBEPXHOCTHIO BOJIBI).

1o 6udy osuxcumens cyna noapa3aeasaOTCs Ha:

- ¢ epeonbim sunmom (Hanubosee paclpoCTPAaHEHHBIN IBUKHUTEND);

- ¢ sunmopynesot konouxou (Azipod);

- ¢ kpbLIbuamvim osudicumenem (puc. 1.1) (3TH IBMKHUTETH 00ECIICYMBAIOT BHICOKYIO
MaHEBPEHHOCTh CYJHY, HO HeckoJibko MeHbIui KI1JT);

- 8030YUIHBIM BUHTNOM;

e
Hanpabnernue Gbuncenus cyona

Pucynok 1.1 - KpbuibuaTelii JBUKHUTEND

- C 6000MEmMHbIM 08UNCUMENEM (8bICOKONPOU3BOOUMENbHBIU HACOC 8blOpACbIBAem
Ccmpy1o 800bl, peakyus KOmopou 08udxcem CyJTHO) — UCIIOIb3YETCsl HA MEJIKOBOBE;

- napycHule (ABUKUTEND - IAPYC);

- rpeOHbIe (IBUKUTEND — BECIIO);

- KolecHble (IBUKHUTENb — IPEOHOE KOJIECO).

ITo ycTpoiicTBY BUHTBI pa3/IeisitOTCS HA BA OCHOBHBIX THUIIA:

- BUHTBI QQUKCUPOBAHHO20 wiaed, JOMACTH KOTOPBIX OTIUTHI 3a0[JHO CO CTYMHIEH U
MMEIOT HEM3MEHSIEMBIH 111aT; IaHHBIA TUII BUHTA HAIIIeJI IOBCEMECTHOE MPUMEHEHNE;

- BUHTBI pe2yiupyemoz0 uiaea, J0NacTh KOTOPBIX MOTYT IOBOPAayMBaThCA BOKPYT
CBOEH ocu Ha J000 yros yepes IIar HyJE€BOro ymopa, o6iarojgapsi 4eMy BUHT MOXKET CO-
3/1aBaTh OOpATHYIO TATY M 00ecreunBaTh 3aJHUN X011 cyaHy 0e3 peBepcupoBanus ['[], T. e.
0e3 U3MEHEHUs HAMPAaBJICHUS €ro BpalleHus. JlaHHBIN THUIT BUHTA, HECMOTPS HA €T0 OrpPOM-
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HbI€ MPEUMYIIECTBA, CJIOKEH B YIPABJICHUM U OOCIY)XHMBAaHUM U UMEET HU30HMpaTeNbHOE
npUMEHEHHE

Ilo Konuuecmaey 2pedHbIX 647106 BUHTOBBIE Cy/1a OAPA3ICISIIOT Ha:

- 00HOBabHble (OOMBITUHCTBO IPY30BBIX M MIPOMBICIIOBBIX CY/IOB),

- 08yxeabhble (MACCAXUPCKUE U CIIEHUaIbHBIE Cy/1a, BOEHHbIE KOpabin),

- mpexeéanvhbie (00NBIINE BOCHHBIE KOPaOIIHN),

- yemvlpexeanbHvle (OKEAHCKUE MAaCCAXUPCKUE JTaHEPHI, KpYIHEHIINEe BOCHHbIE KO-
pabmm).

Ilo mamepuana kopnyca cyna noJipa3ieysitoTcs Ha:

- cmanbHble — OOJIBIIUHCTBO COBPEMEHHBIX CY/I0B;

- U3 lecKUX Cn1a606 — HeOObIIINe U CKOPOCTHBIE Cy/1a (Ha MOJBOJAHBIX KPbUIbSIX, HA
BO3yIIHOM MOJYIIKE, CllacaTeIbHbIE UTIONKYU U T. 11.;

- niacmmaccossie - HeOONbILNE Cy/1a, KaTepa; )KeJIe300€TOHHbIE — CTOSTHOYHBIE (CTO-
€YHbIE) CyJla, MJIABIPHUYAIBI, TUIABMACTEPCKHE, TIABIOKU; JEPEBSIHHbIE — HEOOJBIINE PhI-
0OJIOBHBIE, CTIOPTUBHBIE;

- KOMNo3ummuble — KOPIYC CyAHA W3 JIBYX WJIU TPEX MaTepHalioB (CTallb + JIETKHUE
CIUIaBBI - MACCAKUPCKHUE Cy/1a; OETOH + CTalb — IUIABAOKH U T.1.).

Ilo paiiony nnaganus cyna noapasJeisoTCs Ha:

- Mopckue (TaNbHET0, HEOTPAHUYEHHOTO, OTPAHMYEHHBIX paiOHOB TUIABAHUS U MPU-
OpeKHOTO IJIaBaHuUs);

- petidogvle (U1 TIIaBaHUS B aKBaTOPHSIX MOPTOB U B YCThSIX OOJBIIMX PEK C BBIXO-
JIOM Ha MOPCKHE peiIbl);

- 6HympeHHe20 niaeéaHus (pedHble W O3EPHbIC) U CMEIIAHHOTO IJIaBaHUA («peKa-
MOpE» U «MOpE-PEKay).

Onpeodenenus ozpanuyenuil pailona naaeaHus:

| - nmnaBaHue B MOPCKHUX pailoHax Ha BOJHEHHH C BBICOTOM BOJIHBI 3%-HOM oOecre-
YEHHOCTH 8,5M, C yJajieHneM oT Mecta yoexwuia He 6onee 200 MUIb U C IOMYCTUMBIM pac-
CTOSIHHEM MEXIy MecTaMu yoexwuiia He 6onee 400 Muip;

Il - nnaBanue B MOpPCKUX palloHaX Ha BOJHEHHH C BBICOTOM BOJIHBI 3%-HOi olecre-
yeHHocTH 7,0 M, C yaaleHueM OoT Mecra yoexwuma He 6onee 100 Muiab U ¢ IOMYCTHMBIM
paccTosiHUEeM MEXIy MecTamu yoexwuia He 6omee 200 MUmb;

Mecto yOexuma — nto0asg €CTECTBEHHO WJIM MCKYCCTBEHHO 3alUIICHHAs aKBaToO-
pHsi, KOTOpasi MOKET ObITh HCIIOJIb30BaHa Uil YKPBITUS Cy/IHA TP BOZHUKHOBEHHH 00CTOS-
TEJbCTB, YTPOXKAIOIIUX €ro OE30MaCHOCTH.

111 - mopToBoOe, peitnoBoe 1 MpUOPEKHOE TUIABaHUE B TPAHUIIAX, YCTAHOBJICHHBIX Pe-
THCTPOM B KaXKJIOM CIIydae.

- peiifioBbIe (IJIaBaHWE B aKBATOPUH TIOPTOB M B YCTHAX OONBIIUX PEK C BBIXOJOM Ha
MOPCKHE peibl);

- BHYTPEHHETO IJIaBaHusl (PEYHBIC U 03EPHBIEC);

- CMEIIaHHOTO TUTaBaHus (peka-mope).

II CII - cvemanHoOE (peka-Mope) IJIaBaHWE Ha BOJIHEHUHU C BBICOTOM BOJHBI 3%-HOM
obecnieueHHoctH 6,0 M, ¢ yaaJeHHUEM OT MeCTa yOeKHIIa:
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- B OTKPBITBIX MOPsIX He OoJiee 50 MIIIb U C AOMYCTUMBIM PACCTOSTHUEM MEXIY Me-
ctamu yoexwuia He 6osnee 100 muib,
- B 3aKpBITBIX MOpsiX He 6osee 100 MUJIb U ¢ TOMYCTUMBIM PACCTOSIHUEM MEXKIY Me-
ctamu yoexwuia He 6osiee 200 Muib;
11T CII — cvemianHoe (peka-Mope) TUIaBaHUe Ha BOJTHEHUH C BBICOTOW BOJIHBI 3%-
HOM 00ecreueHHOCTH 3,5 M, C Y4ETOM KOHKPETHBIX OTPaHUYECHUI 110 pallOHy U YCIOBUSM
TUTaBaHUs, 00YCIOBJICHHBIX BETPO-BOJTHOBBIMH PEXXHUMaMH 0aCCEHHOB, C YCTAaHOBIICHUEM
IPU 3TOM MaKCUMAJIbHO JOTYCTUMOTO YJAJICHUs OT MeCTa YOEKHUIIA, KOTOPOE HE JAOKHO
npeBbimaTh 50 MUIb;
[To apyrum npusHaKam: no 1€0080My Kaaccy - PUCIIOCOOJICHHOCTh Cy/IHA IJ1aBaTh
B Pa3jIM4HOM JIeI0BOIl OOCTAHOBKE, 10 pA3NIUYHBbIM KAMe2opusim K 6e30nacHoCmu niasa-
HUS, NO 8UOAM CHAOIICEHUS.

1.2 ApXUTEeKTYPHO-KOHCTPYKTHBHbIE PU3HAKH CY10B

[Ipu3Haku apXUTEKTYpPHO-KOHCTPYKTUBHOTO TUIIA Cy/IHA: HAJTMUYHUE U MPOTSHKEHHOCTh
HAJCTPOEK; KOJMYECTBO NMaIy0; pacnoyioKeHHE MAIIMHHOIO OTIEJICHUS; PaCKpbITUE Many0;
dbopMa HOCa U KOPMbI, MUHUMAJIbHBIN WM U30BITOYHBINA HAJBOJIHBIN OOPT; YHCIO KOPITY-
COB.

Hanctpoiikoit Ha3bIBaeTcsl MpoyHasi BOJAOHETPOHHUIIAEMasi KOHCTPYKIIUS HAa BEpXHEH
naixyOe, mpoctuparomascs or 6opra 10 O0opra cynHa. PyOkoil Ha3bIBaeTCsi KOHCTPYKIIHUSA,
KOTOpasi HE TOXOIUT 10 OOPTOB (Ha BepXHeM nmanyoe) Oosee 4% MUPUHBI CyIHA.

Hanctpoiiku yBennumBaioT o0ObEM HAJIBOJHOW YacTH CyJHA — 3amac IJIaBy4YecTH,
YMEHBIIAIOT 3aJIMBAEMOCTh MAIYOBl IIPU XOJI¢ Ha BOJTHEHHH, B HAJICTPOMKAX pa3MelaloTcs
JKUJIble, OOIIECTBEHHBIE, CITYKEOHbIE U JPYTHe OMEUICHHUS.

Ilo konuuecmgy u pacnonoscenuro Hadcmpoex pazIuvaroT CIEAYIOIINAE apXUTEK-
TypHBIC TUIIBI Cy10B (puc. 1.2):

- 2nadxonanybHvle Cya, KOTOPhIE UMEIOT TOJIBKO PYOKH;

- TpexocmpogHble, UMEIOIINE TPHU HAJCTPOUKH: HOCOBYIO (0aK), CPETHIOIO
KOPMOBYIO (I0T);

- 08yX0Ccmpo@Hble, UMEIOLINE JIBE HAJICTPONKU: 0aK U 10T, 0aK U CPEIHIOI HAICTPOM-
KY, FOT U CPEJHIOIO0 HAJICTPOMKY; OJTHOOCTPOBHBIE, UMEIOLIUE OJIHY U3 HaJCTPOCK.

Ecnm 6ak cnuBaercst co cpenHeil HaACTPOUKOM, TO TOBOPAT, YTO CYJIHO C YOTUHEH-
HbIM OAKOM, €CIIU CPEJHSS HAJCTPOMKA CIMBAETCS C I0TOM, TO 3TO CYJIHO C YOJIUHEHHbIM
omom. Ecin HaacTpolKa MPOCTUPAETCS MO BCEH JJIMHE, TO 3TO CYJHO CO CIUIOUIHOMN
HAJICTPONKOM (T.H. ieabmepoeunoe).

Kpome nepednciieHHbIX apXUTEKTYPHBIX THUIIOB BCTPEUAIOTCS KeapmepoeuHvle Cyla
(uMeromMe KBapTepaek — noabeM BepxHed namnyos! Ha 0,8 - 1,2 M B kopMoBoii yacTth). Ta-
KHe CyJia KpoMe KBapTep/ieka MOTyT UMETh JI00bIe HaICTPOIKH.

[TanyGoif cynHa Ha3bIBaeTCS TOPU3OHTANBHASI KOHCTPYKIIUS, MPOCTUPAIONIASCS TI0
BCel JUIMHE cy/JHa (B OTJIMYME OT ManyObl IuiaTgopMa pacrnojaraercs Ha 4acTu JUIMHBI CY/I-
Ha). B 3aBuUcuMMOCTH OT Ha3HAYEHUs U Pa3MEpPoOB CyAa MOTYT UMETh OJIHY, JB€ ... 10 u 6o-
nee nanyo (oononanyonoe cyono, 08yxnayonoe cyono).
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Bepxnss nany6a 3aMbIkaeT BOJAOHEMPOHUIIAEMBIN KOHTYp CyJHA, a NalyObl, pacmo-

JIO’KEHHBIEC HIDKE, CITY)KAT JUIsi TOPU30HTAIBHOTO Pa3IeieHHsI BHYTPH KOPITYCHOTO 00beMa.

Nanyba radBodwozo )

a)
— == =11
b;_-_'__:’-':; A SR —; ) ﬂanybl’:_ﬁ;a%gduoaa
R S e e e e e e e e TeTe e e e e e e e ere’
a’) —= = w) _ KBapmepdex

Em i A = =

Pucynok 1.2 -Twursl cyJJ0B B 3aBUCHMOCTH OT YKCIIa U
PacIoIoKEHUs HaICTPOEK:

R e i

a- M1aJKonaayoOHoe CyIHO, O- TPEXOCTPOBHOE CYIHO C
0axoMm, I0TOM U CpeIHel HaJICTPOUKOMH,
B — JIBYXOCTPOBHOE, T — ABYXOCTPOBHOE C yIIMHEHHBIM

-;0;0:.;" .

S s RS 0aKoM, J - IByX OCTPOBHOE C yJIJIMHCHHBIM FOTOM,

L € — OJTHOOCTPOBHOE ¢ 0aKOM, % — OJHOOCTPOBHOE C
= ===} 5 FOTOM, 3 — CO CIUIOIITHOW HAICTPONUKOH (IIEeTbTEPCK),
U - KBapTepJieuHoe.
° \4
| — [ — — [ — fﬁ
\ AR \\\\\\\\\}: \_\Q\\l

V)

6

Pucynok 1.3 - BapuaHTel pacnionoxeHus

MAaIIMHHOIO OTJEJIEHHUS N0 JUIMHE CyJIHA!

a — cpenHee pacnonoxenue MO,

0 — npomexxyTouHoe pacnoioxenue MO,
B — KOpMOBOE pacnonoxenne MO

'\\ \\\.\\

ApPXUTEKTYPHO-KOHCTPYKTUBHBIN THUI CYJHA ONPEIACIACTCS TAKKE PACIOJIOKECHUEM

maraHOTO oTaenenust (MO). CoBpeMeHHbIE cyla OOBIYHO UMEIOn KOpMoeoe, cCMeuleH-
Hoe 6 Kopmy (npomedicymounoe) unu cpeonee pacnonoxcenue MO (puc. 1.3). B nmocnen-

HUE

MO,

ro/ibl Yallle BCTPEYAIOTCS CyJa ¢ KOPMOBBIM HMJIM MPOMEKYTOUYHBIM PACIOJIOKEHUEM
TaK Kak Takoe pacrnojoxkenne MO mo3BoJsieT BBIICIUTH IS Tpy3a Haubolee y1o0HbIe

JUUISL TPY30BBIX ONEpalyii Cy/I0BbI€ IIOMEIICHUS.

dopMa HOCa M KOPMBI SIBJIAETCS TAKXKE NPU3HAKOM, OIPEACIAIOLIUM THUI CYJIHA.

Hawnbonee gacto BcTpevaroTcs cienyromue GopMbsl HOCOBOI okoHewHOCTH (puc. 1.4) :

- IPSIMOI1 HAKJIOHHBIHN (opIITEBEHB (a);
11



- HOC Cy/IHa JIeI0BOTO riaBaHusi(0);

- HOC JieToKoJTa(B);

- KJIMNEPCKUN HOC ¢ OyJIbOOM MacCaKUPCKUX CYAOB (T);

- OyI0000pa3HbIi HOC (J1):

- IMJIMHAPUYECKUN HOC cyliepTaHkepa (€)

- JIO)KKOOOpa3HBIM HOC MaJIOTO CyaHa (3K).

B nocnennue ronpl yamie BcTpeudaroTes cyna ¢ Oynb0oBoil popmoii Hoca, KOTOpas
YMEHBIIIACT COMPOTUBJICHUE BOJBI JIBIKCHHIO CyJTHA, a TaKXKe OOJIerdaeT 3arpy3Ky CyaHa
6e3 muddepenra Ha HOC.

aj &) 8)

Pucynok 1.4 - ®opmMbl HOCOBOM OKOHEUHOCTH

Haubonee npeBHsst popma KOPMOBOI OKOHEUHOCTH ILAURMUYECKAA VI 00blUHAA
(puc. 1.5.a). Ona xapakTepu3yeTcs 00TeKaeMoi (ABOSKOW KPHUBH3HBI) [TOIBOTHON YaCTHIO
KOpIyca ¥ KOHMYECKOW HaJIBOJHOM 4acThio (0Opa3yroias — npsamasi, Ha pUCyHKe BHIHA

Pucynok 1.5 - ®opMbI KOpPMOBOI OKOHEUHOCTH

Kpeiicepckaa popma xopmsl (puc. 1.5.a) xapakrepHa AJid Cy/10B JJOBOEHHOH MO-
CTPOMKH (TaccaXupckue cyaa, Kpeicepsl). OTa ¢popma yiaydiaeT BHEIIHUM BU CyHA, HO
JI0OCTATOYHO CIIO’KHA B MIOCTPOMKE (IBOsIKAsE KpUBHU3HA OOIIMBKY).

Tpanuesas ¢ noozopom hopMa KOpMbI XapaKTepHa i Cy10B ITOCIEBOCHHOM MO-
ctpoiiku (puc. 1.5.06). Dta hopma KOPMBI yIPOIIAET TEXHOIOTHIO TOCTPOUKH, TTO3BOJISET
YIYYLIUTh PACTIONOKEHHE IIBAPTOBHOTO 000PYI0BAHUSA U OOJIETYUTH IIBAPTOBKY B KOPMO-
BOM YaCTH CyJHA.

MuHUManbHBIA HAZABOJIHBIA OOPT, KOTOPHIN OmpeaenseT MUHUMAJIbHBIN 3amac IJia-
BYyYECTH, YCTAHABJIUBAETCS B COOTBETCTBUU C MeXIyHapOAHONW KOHBEHLIMEW O Tpy30BOMU
Mapke. Ecniu cy/iHO epeBO3UT JIErKuil Ipy3 (C MallbIM yJeIbHBIM 00bEMOM), TO MOKET OKa-
3aTbCAd HEJNOCTATOYHO 00BEMa Ipy30BbIX MOMEIIEHUN AJs 3arpy3KH CyJIHA 110 MHUHUMAJlb-
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HbI Ha/IBOAHBIN OOpT. B aTOM ciiydyae HazHavaercs CyqHYy OONbIINN MHUHUMAJIbHOIO - U3-
O0bImOounbLL HA0BOOHBLIL Hopm (Cyla ¢ U30BITOUHBIM HA/IBOJHBIM OOPTOM: CYXOIpy3bl, pOJI-
Kepbl, naccaxxupckue cyna). Cyaa ¢ MUHUMalIbHBIM HaJBOJHBIM OOPTOM: py/OBO3bI, HaBa-
JIOYHUKH (OaJIKEephl), TAHKEPHI.

B 3aBuUCHMOCTH OT 4mcIa KOPIYCOB PA3INYAIOT: 0OHOKOPHYCHble CYyIa, 08YXKop-
nycHble Cylla — KaTaMapaHbl, MPexXKOpnycHele Cyaa — mpuceku (TpUMapaHsl).

Karamapansr Oosiee yCTOHYMBBEI Ha BOJHEHHUH W UMEIOT 3HAYUTEIHHO OOJBIIYIO
IUIOIIA/b BEpXHEW NayObl, YTO MO3BOJISET Pa3MECTUTh 0OJIbIIE MACCAKUPCKUX MTOMEIIEHUIN
WIN Tpy3a. Y TPUCEKOB JBa CUrapooOpa3HbIX KOPIyca ¢ MAIIMHHBIMU YCTAaHOBKaMH pacIo-
JIOKEHBI HUKE MOBEPXHOCTH BOJIBI, YTO MPAKTUYECKH, MCKIIIOYAET BOJHOBYIO COCTABIISIO-
IIYIO0 CONPOTUBJIEHUS BOJbl U 3HAYMTEIHHO YMEHBIIAET 3aTpaThl MOLIHOCTH Ha JIBUKECHHE
CyIHa, YMEHbBIIAET BUOPAIIMIO U IIIyM B TPETheM Kopiryce. TpeTuii KopIiyc pacmoiosKeH Hajl
BOJIOM M COEAMHSETCS C IMOJBOJHBIMH KOPITyCaMH C TIOMOINBIO KOJIOHH; B 3TOM KOpITycCe
pa3MeIaTcs NacCaKUpCKUe, KUIIbIe, CIy)KEOHbIE MOMEIIECHUs, TPy3. DTOT apXUTEKTYp-
HBIW THII Cy/THA XapaKTePeH ISl BBICOKOCKOPOCTHBIX CY/IOB.

[To npyrum npusHaKam: no J1e0060My Kaaccy - IpUcnocoOJeHHOCTh Cy/IHa IIaBaTh
B Pa3IMYHOMN JIeI0BOH OOCTAHOBKE, N0 pA3IUYHbIM KAme2opusm K 6e30nacHocmu niasa-
HUs, NO 8UOAM CHAOIHCEHUS.

1.3 Knaccuukanusi TPaHCIIOPTHBIX CY10B

TpancnopTHbIE Cyaa IPUHATO KIacCU(UIIMPOBATH MPEXKAE BCETO IO TIIaBHOMY MPH-
3HaKYy - 10 Ha3HaueHuto, T. €. 10 pody Nepeso3UMOo20 epy3da N cnocody BHITIOIHEHHS TOTPy-
30-pa3rpy30uHbIX padot (puc. 1.6). BBuay mupokoil HOMEHKIATyphl TPy30B, HEOOXOAUMO
ObLTO pUCTIOCa0IMBATh Cy/a AJIS IEPEBO3KU OINPEeICHHBIX BUIOB IPY30B.

l TpaHcnoprTHbie cyaa I

Cyaa anst Maccosbix Cyna ans resepansHbsix
rpy3os l rpysos
1] (,r;x:zlnzanuargonalcnue Kotiteleposoasl ] v»mae&c;];muue Cyna C ropusoHTansHoR
&y TPy3000paboTkoi
Tanxepus ]

i Yaxocneunanuanpo-

BaHHBIC Cya Cyna ¢ ropr3acHTaIbLHON
rpy3occtpaborkon
= YnpeepcanoHue 3

’ vAa Muorcuenesse cy.an __I fa308036t ]
Nayxueneswe cyna l -—l FUMOBO3L ]

J Korbunmposanibie
L cyna ruGpupiLe cyaa ! =] Pynoeosu |
INuxTeposo3 l

Hedrebankepu- J '—l é}p:«%uo'Juu
PYAOBO3H

[—-‘ermﬂ—ucf.m fToa0as! l
—L Hedrebankept l
Pucynok 1.6 - Kiaccuukaiiust TpaHCIIOPTHBIX CY/IOB 10 HA3HAYCHUIO

Tpancnopmmusie cyda cOCTaBISAIOT OCHOBHOE SAPO MOPCKOTO M peyHoro ¢iora. OHu
IpeHa3HAvaTCs AJIs IEPEBO3KH PA3IMUHBIX IPY30B M MACCAKHUPOB U MOAPA3IAEIAIOTCS Ha
2py308ble, NACCANCUPCKUe, 2PY3ONACCANCUPCKUE U CReYUATbHbIE MPAHCHOPMHEbIE CYOd.
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I'py3oevie cyoa pa3nensioT Ha JIBa OCHOBHBIX KJIacca - CYXO2py3Hble U HANUBHble, K
KOTOPBIM, B CBOIO OUYEPE/Ib, OTHOCSTCS CyJla pa3IMYHbIX TUIIOB U Ha3HaueHul. Kiace cyxo-
IPY3HBIX CYZOB BKIIIOUAET CYXOTpy3HBIE Cy/la OOIIEro Ha3HAYEHUS U CIIeUATN3UPOBAHHbIE
cyJia - ISl IEPEBO3KHU OIPEEIIEHHBIX IPY30B.

Cyxozpy3nsle cyda oOUIETO HA3HAUEHUsS MpPEJHA3HAYEHBI JJISl IEPEBO3KHU T'€HEpallb-
HBIX TPY30B U SBJSIOTCS HarOoJIee pacpoCTpaHEHHBIM TUIIOM Cy0B (puc. 1.7).

Pucynok 1.7 - YHUBepcaibHbIE CYXOTPy3HBIE Cy/Ia

Cyxorpy3Hble cyaa (Cyxorpy3bl) UMEIOT MPOCTOPHBIC TPY30BbI€ TPIOMBI, 3aHUMAIO-
IIF€ OCHOBHYIO 4YacTh KOpIyca, U OOBIYHO JABE MalTyObl (Majble Cyaa - OJHOMAanyOHBIE,
Oonplie - ABYX- M TpexmainyOHble). MalmmHHOE OT/AENEHUE, KaK MPaBUio, C JAU3EIbHOU
YCTaHOBKOM, PacrojoKeHO B KOPME WM CABHHYTO B HOC Ha OJWH-IBA IPY30BBIX TPIOMA.
Kaxxnpiii TproM MMeeT Tpy30BOM JIIOK (MHOTAA JIBa), 3aKpbIBAEMbIl METAIUTMYECKHUMH 3a-
KPBITUSIMA C MEXaHU3UPOBAHHBIM MPUBOJOM. B KauecTBe Ipy30BBIX CPEJICTB MPUMEHSIOT
KpPaHbI WU CTPENbl TPY30MOAbEMHOCTHIO 10 10 TOHH; ISl TSKETOBECHBIX TPY30B MpPUMeE-
HSIOT IPY30BbI€ CTpeibl Ipy30n0abeMHOCThIO OT 30 10 200 ToHH. Ha MHOTHX COBpeMEHHBIX
CYXOTPY3HBIX CyJax 000pyAYIOT OJIUH PePPHKEPATOPHON TPIOM JJII IEPEBO3KH CKOPOTIOP-
TSAUIUXCS TPY30B U JUMNTAHK /ISl IEPEBO3KU KUAKUX MMUIIEBBIX Maced.

Peunsie cyxorpysHble cyaa, HE3aBUCHUMO OT UX pa3Mepa, OObIYHO HMEIOT TOJBKO
OJIVH TPY30BOI TPIOM - JJisI Y00CTBa MOTPY30YHO-PA3TPY30UHBIX paloT.

K cneyuanusuposannvim cyxoepysnvim cyoam OTHOCSITCS pedpuKkepaTOpHbIEC, KOH-
TEeWHEpHBIE, TPEJIEpHbIE Cy/Aa, Cy/la JJIs MEePEeBO3KU HABAJIOUYHBIX TPY30B, JIECOBO3HI, Cyaa
JUISl IEPEBO3KM aBTOMAIIMH, CKOTa U .

Pegppusicepamopusie cyoa npeHa3HauYEHbI ISl IEPEBO3KU CKOPOMOPTALIUXCS TIPO-
IyKTOB (pBIOBI, Msica, GpykToB) (puc. 1.8). X rpy30BbIC TPIOMBI HMEIOT HAJIC)KHYIO TEILIO-
W30JISILUI0 M XOJIOAWIBHBIE YCTAHOBKH, OOCCIIEUMBAIOIINE OXJIAXKJICHHE TPIOMOB. B 3aBu-
CHUMOCTH OT PO/Jia MEPEBO3UMOT0 I'py3a B TpIOMax MOJAEPKUBAETCS TeMreparypa oT +5 10 -
25° C.
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Hekoropele pedprxepaTopbl IMEIOT MOLIHBIE XOJOIUIbHBIE YCTAHOBKH, 0O€CIIeUn-
BalOILIME HE TOJIbKO MOJJIEpKaHUE 3aJaHHON TEMIEPaTypbl, HO U OBICTPOE 3aMOpaKUBAHUE
rpy3a. Takue cyna Ha3bIBAIOT MIPOU3BOJICTBEHHO-TPAHCIIOPTHBIMU peprKepaTopamH.

Cyna, npegHazHadeHHbIE JUJIs1 IEPEBO3KU PPYKTOB (O0aHAHOBO3bI) UMEIOT YCHIIEHHYIO
BEHTWISALMIO TPIOMOB. ['py3omoabeMHOCTh pedprokepaTopHbix cynos gocturaer 8000-
12000 tonH. CKOpOCTH X0J]a HECKOJIBKO BHIIIIE, YEM Y CYXOIPY3HBIX CY/I0B OOIIEro Ha3zHa-
YEHUs], TaK KaK CKOPOIIOPTSILIUECS IPY3bl TPeOYIOT ObICTPOI TOCTaBKHU K MECTY Ha3HAYEHUSI.

Konmeiinepogossl TipeHa3HAUYEHbI Ul IEPEBO3KU I'PY30B, 3apaHee yIIAKOBAaHHBIX B
crienMagbHbIe OONBIIETPY3HBIE KOHTEHHEPHI, BEC KOTOPBIX C Tpy3oMm coctaBiser 10-20
TOHH. ['py30M0b€MHOCTh KOHTEUHEPOBO30B cocTaBisieT oT 8000 go 20000 TOHH, CKOPOCTH
xoxaa 30 y3moB (puc. 1.9).

LAAA4ARAA A rAgel) ANARARAR fasi”

" HATSU sMnE " ¢
LOKOON

Pucynoxk 1.9 - KonrelinepoBo3

bnarogapst ToMy, 4TO B rpy30BbI€ TPIOMBI YKJIAAbIBAIOT HE IITYYHBIN I'Py3 pa3aIn4HO-
ro pazMepa U Beca, a CTaHJapTHbIE KOHTEHHEPHI, OIPY304HO-pa3rpy304YHbIE ONEpaluy Ha
KOHTEHHEPHBIX cyJax BhIMONHAIOTCSA B 10 pa3 OpicTpee, yeM Ha OOBIYHBIX CYXOTPY3HBIX CY-
nax. KoHteilHepHble cyna OTIMYArOTCS OONBIIMM PACKPHITHEM MalyObl HaJ TPy30BBIMU
TPIOMaMH, YTO MCKJIIOYAET TaKyl TPYJOEMKYIO OIEpaluio, KaKk TOPU30HTAJIbHOE IEepeMe-
HIeHHEe rpy3a B Tprome. Ha HEKOTOpBIX KOHTEHHEPHBIX cyAaX, 00CTyKUBAIOIIMX MOCTOSH-
HYIO JIUHHIO, TPY30BO€ YCTPOMCTBO BOOOIE OTCYTCTBYeT. B 3TuX ciyuasix rpy3oBbie OIie-
paly BBIIOJIHSIOT TEPMUHAIBHBIMU CPEACTBAMM - NOPTAJIbHBIMU KPaHAMHU.
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Jluxmepoeosvr (Lighter Ships) — >T0 cyna, rie B KaueCTBE I'PY30BbIX €IUHUII HUC-
MOJIE3YIOTCSI HECAMOXO/IHBIE 0apKU — JIMXTEPHI, IOTPy3Ka KOTOPHIX HA CYIAHO B MOPTY IPO-
U3BOJMTCS C BOJBI, @ BRI'PY3Ka COOTBETCTBEHHO Ha Boay (puc. 1.10).

Pucynoxk 1.10 - JIuxtepoBo3

Taxue 6apxu rpys3onoabeMHOCThI0 250-300 TOHH BBIFPYKAIOT C CyJHA HEHOCPEa-
CTBEHHO Ha BOAY, [TOCJIE YEro UX OTOYKCHUPOBBIBAIOT K MPUYAy Tpy3onoiayyaTens. B cBs3u
C T€M, YTO KOHTEHHEpHbIE NMEPEBO3KH, OCOOCHHO BBITOJHBIE NPU CMELMIAHHOM COOOIEHUU
(>kese3Hast 1Opora - aBTOMAIINHA - CY/IHO), IIO3BOJISIIOT JOCTABIIATh IPY3 OT OTIPABUTEINS K
MOJIy4aTe 0 ¢ MUHUMAJIbHBIMU 3aTpaTaMH IpHU Meperpy3kax ¢ OJHOro BUJa TPAHCIIOPTA HA
JIpyroi U obecreynBaTh MPU 3TOM XOPOUIYIO COXPAaHHOCTh rpy3a. KoHTelHEpOBO3bI MONY-
YU B MTOCJIEHNE TOJIbl ITMPOKOE Pa3BUTHUE U SBJISIOTCS HanOoJiee NepCHeKTUBHBIM TUIIOM
CYXOIpY3HOIO Cy[Ha.

Ponkepwvr «Po-Po» (Rolker «Ro-Ro» ships) — 3T0 cyaa ¢ TrOpU30HTaIbHBIM CIIOCO-
O0M MOTPY3KH, CIYXaT JJIsl MEPEBO3KH T'PYKEHBIX TPEWUIepoB (aBTOIPHIIETIOB), KOJIECHOU
TEXHHUKHU, KOHTelHepoB U makeToB (puc. 1.11). Cyna umeroT oguH OGOJbLION TPIOM U He-
CKOJIbKO nany0. ['py30Bble onepanuu Nporu3BOAATCS y MpHYaia ¢ MOMOLIBIO aBTONOTPY3UH-
KOB U MIaTdopM C TsIrayaMu yepe3 KOPMOBBIE MJIM HOCOBBIE JAIIIOPTHI (BOPOTA) CyIHA MO
CHeUalbHBIM MOCTKaM — paMIiaM, a NepeMeIlaloT Ipy3 ¢ naayObl Ha Nany0y MO BHYTpPEH-
HUM amnmnapessiM (yCTpOHCTBO [Tl Bbe3/1a/Che3/ia TEXHUKH ) MU TPU MOMOIIN CIIeIHAIbHBIX
JU(PTOBBIX MOHEMHUKOB.

Pucynok 1.11 - Ponikep «Po-Po»
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I'py3onoasemHocTh TpeiiepHbix cynoB cocrasiser ot 1000 no 10000 ToHH, cko-
poctb xoaa 20-26 y3noB. Kak u KOHTeHHEpHbIE, TPEUJIEPHBIE Cy/1a B MOCIEAHEE BPEMS I10-
JTy4aroT 0oiblloe pacnpocTpaHeHue. HekoTopble HOBBIE cya 3TOr0O THUIIA IPHUCIIOCA0INBa-
10T JUIsl OJJHOBPEMEHHOW NEPEBO3KH TPEWsiepoB (B TproMax) U KOHTEHHEpPOB (Ha BEpXHEU
nanyoe). Takue cy/a Ha3bIBalOT KOHTPEIIEPHBIMH.

bankepor (Bulkers) npennaznadeHsl 171 IEPEBO3KU PYJbl, PyAHBIX KOHLEHTPATOB,
yIJIs, MUHEPATIBHBIX YI0OPEHNH, CTPOUTEIBHBIX MAaTEPUANIOB, 3¢pHa | T. 1. (puc. 1.12). DT
Ipy3bl COCTABISAIOT 0K0JI0 70% BCeX MepeBO3UMBIX MOPEM CYXHX I'PY30B, IOATOMY KOJIHYE-
CTBO CYyJIOB JUIsl IEPEBO3KH HABAJOYHBIX I'PY30B OBICTPO PAcCTET U COCTABIISIET yxKe Ooiee
20% OT TOHHa)ka BCETO MUPOBOTI'O MOPCKOT'0 TPAaHCIOPTHOTO (pioTa.

Cyna s HaBaJOYHBIX I'PY30B IMOJAPA3JESIOT HAa PYIOBO3bI, Cy/a, NEPEBO3SIINE
HauOoJee TSKEbIA Ipy3, Cyla AJis JETKOro rpy3a U yHHBepcajabHble. HekoTopble u3 3Tux
CyJIOB MOTYT MMETh JIBOWHOE Ha3Hauy€HHE, HAIPUMEp, B OJHOM HAIpPAaBICEHUU MEPEBO3ST
HABaJOYHBIM T'py3, a B O0OpaTHOM - aBTOMOOWJIM, WIHM TyJa - Pyady, a oOpatHO - He(]Th
(HedTepymnoBO3bI).

Cyna naHHOro THNa - OJHOMANyOHBIE, C MAIIMHHBIM OTJEIIEHUEM U HAJCTPOMKOM,
pacnoyioKeHHbBIMU B KopMme. OT JIpyrux CyXOrpy3HbIX CYJOB OHU OTJIMYAIOTCA OOJIBLION
rpy3onoxbeMHOCTBIO 10 150000 TOHH M OTHOCUTEIBHO HEBBICOKOW CKOPOCTBIO X0/1a OKOJIO
14-16 yznos.

Pucynoxk 1.12 - Bankep

I'py30BbIE TPHOMBI UMEIOT, KaK NPABWJIO, B HWYKHEM M BEPXHEN 4YACTAX HAKIIOHHBIE
CTeHKH, 00OEeCIeunBalolie camopacrpeesieHle rpys3a (CaMOUITHBKY) Kak B MPOJOJIBLHOM,
TaKk W B TIOTIEPEYHOM HampaBieHuu. L{ucTepHpl, HaxoaImIMecs MEXAy dTUMH CTCHKAMU H
OopToMm, MpenHa3HAaYeHBbl I MPHeMa BOSHOTrO Oaiacta, KOJIWYEeCTBO KOTOPOTO OOBIYHO
3HAUUTENBHO OOJIbIIE, UEM Ha CYXOTPY3HBIX Cynax oOuiero HazHadeHus. Hexotopsie cyna
UMEIOT B TPY30BBIX TPIOMax MPOIOJBbHBIC TIEPEOOPKH, YMEHBIIIAOIINE KPEH MPH CMEICHUH
rpy3a Ha OOpT, a BTOpOE JHO UMEET YTONIICHHBINA HACTHI U MOAKPETIICHHS, TIO3BOJISIIOIINE
MPOU3BOJIUTE TPY30BbIe omnepanuu rpeiidpepom. [lonapmnsromiee yucio cyaoB A HaBalO-
HBIX TPY30B HE UMEET I'PY30BBIX YCTPOMCTB U MX TPY3AT U Pa3rpykai0T NOPTOBBIMH Cpe-
CTBaMHM; Ha OCTAJbHBIX MPHUMEHSIOT JUOO MOBOPOTHBIC, MO0 KAaTydne KO3JOBbIE KpPAHBI.
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Hekotopsie cyna o00pynyrOT JEHTOYHBIMH TPAHCIIOPTEPAMH, MMO3BOJISIFOIIMUMU aBTOMATH-
YECKH BBITPYKATh IPYy3 U3 TPIOMa (CamMopasTrpyKaroluecs cya).

Jecososur (Timber carrying vessel) nmpennasHadeHbl I IEPEBO3KH JIECHBIX TPY30B
- KpyrJioro Jjieca u mutomarepuaiioB (puc. 1.13). OT cyXxorpy3HbIX CyJI0B 0OIIEro Ha3Have-
HUS JIECOBO3bI OTJIMYAIOTCS MEHbIIEH CKOpocThio Xoaa (13-15 y31oB), HanuuueM - HE3aBU-
CHUMO OT pa3MepoB CYIHA TOJBKO OJHOW MayObl M YCUICHHBIMU JICITOBBIMU TTOAKPETLICHH-
SIMH, TIO3BOJITFOIIIMMH UM 3aXOAUTh B TIOPTHI [lonsipHOTO OacceitHa, oTKya, B OCHOBHOM, U
BBIBO3SIT JIEC.

Pucynoxk 1.13 - JlecoBo3

HanuBHble cyda pa3nensor Ha: maukepwvl AJis IEPEBO3KH ChIpOi HEPTU U HeTenpo-
IYKTOB (Ma3zyTa, OCH3MHA, JAM3EJIBbHOTO TOIIMBA, KEPOCHHA U TOMY MOAOOHOE), cyna Ul
NEPEBO3KU CHKMKEHHBIX T'a30B (2a30603bl), XUMHUKAIUEB (KUCIOTHI, PACIUIaBICHHON CEephl U
poyYee) - XUMOB803bl, & TAKKE MPOUYHX KHUIKUX TPY30B (6000.1€U, BUHOBO3bL, YEMEHMOBO3bL).

Tankepwor (Tankers) oTHOCATCA K OJAHOMY M3 Haubosiee pacHpOCTPAHEHHBIX THUIIOB
TPAHCIOPTHBIX CYJI0B Ha UX JOJI0 MPUXOAUTCS 0KkoJio 40% MHUPOBOro TOHHA)Xa TPAHCIIOPT-
Horo ¢uota (puc. 1.14). Tankep mpeacraBisieT coO0H OAHOMANYOHOE CYAHO C KOPMOBBIM
pacmonoKeHHeM MAIIMHHOTO OT/IETICHUS U HaJICTPOMKH.

Pucynoxk 1.14 - Taukep
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I'py3oBasi yacTh TaHKepa AETUTCS MONEPEUYHBIMU U OAHOW, IBYMS WJIM TpeMs MHpo-
JOJIbHBIMH [I€peOOpKaMy Ha I'pY30BbIE OTCEKH, Ha3bIBA€Mbl€ I'PYy30BbIMH TaHKaMu. YacTb
TAHKOB OTBOJIAT JJIsl BOASIHOTO OaliiacTa, KOTOPBIM TaHKEp BCErjaa NPUHUMAET B 0OpaTHOM
peiice. ['py30Byt0 4acTb B HOCYy U B KOpPME OTJAEISAIOT OT COCEJIHMX NOMELIEHUH Y3KUMU
HENPOHULIAEMBIMH JIJIs1 HE(PTHU U ra30B CyXMMH OTCEKaMH Ha3biBaeMbIMH Kopdepaamamu. B
HOC OT MAaIIMHHOTO OTJIEJICHHS PaclojiaraloT HaCOCHOE OTJIEJICHHE C TPY30BBIMU HACOCAMU
JUISL pa3rpy3Ku cyaHa oT Hedtu. s cooOuieHns Mex1y KOpMOBOM HaACTPOMKOW U Many-
0ol Oaka, Ha KOTOPOW PaCIOJIOKEHO SKOPHO-IIBAPTOBHOE YCTPOMCTBO, 00OPYIYIOT HEepe-
XO0JIHOM MocTUK. HekoTophlie OombIirie TaHKEPhl CTPOST 0€3 MepexX0ITHOT0 MOCTHKA, €T0 3a-
MEHSIOT HACTUJIOM JIOPOXKKHU BJIOJIb BEpXHEN ManyObl. ['py30m0eMHOCTh TAHKEPOB KOJIEO-
netcs B 6oapmux npeaenax ot 1000 ToHH y TaHkepoB-pa3gaTuukoB 10 400000 TOHH y TH-
TFaHTCKUX CYNEPTAHKEPOB, SBIISAIOIIMXCS KPYITHEUILIMMU B MHUpe cyaMu. Pa3mepbl TaHKepOB
3aBUCST OT UX IPY30I0AbEMHOCTH.

TI'azo603ur (Liquefied Gas Tankers) mpeaHa3HaueHbl IS IMEPEBO3KH CHKIKEHHBIX
NPUPOJHBIX U HEPTSIHBIX, T.€. BBIACISIOMMXCSA IpU A00bIYE HEPTH ra3oB - METaHa, Mpomna-
Ha, OyTraHa, ammuaka (puc. 1.15). DTH ra3sel, SBISIOIIUECS TPEBOCXOIHBIM TOILUIMBOM H
IEHHBIM CHIPbEM JUISI XUMUYECKON MPOMBIIUICHHOCTH, MEPEBO3AT B CKUKEHHOM COCTOS-
HUU, B OXJIAKJEHHOM COCTOSIHUHM (B M30JMPOBAHHBIX IUCTEPHAX) UM MO JABICHHUEM.

B oTiinumne ot TaHKEpPOB, IPY30BbIE TAHKU KOTOPHIX 00pa3yIOT DJIIEMEHTHI KOHCTPYK-
IIUU KOPITyca, Ta30BO3bl UMEIOT BKIIAJHBIEC TPY30BbI€ IUCTEPHBI - IUIMHAPUIECKUE (BEPTHU-
KaJIbHBIE UM TOPU30HTAJIbHBIE), CEPUUECKHE WM IPSIMOYTOJIbHbIE. ['a30B0O3bI, IpeIHA-
3HAYEHHbIE JIsl IEPEBO3KHU CHKMXKEHHOTO IPUPOJHOTO Ta3a METaHa, KOTOPBIH MepeBO3SATCA B
OXJIXKJIEHHOM cocTostHUM (110 -161,5° C), UMEIOT TOIBKO NPSIMOYTOJIbHBIE IUCTEPHBI C
HAJICKHOU U30JISIUEH.

Pucynok 1.15 — Tankep-ra3zoBo3

JIJis BBITIOJIHEHUS TPY30BBIX ONEpaldid ra30BO3blI 00OPYAYIOT T'PYy30BOIl CHCTEMOM,
COCTOSIIIEH 3 HACOCOB, KOMITPECCOPOB, TPYOOIPOBOJOB U MMPOMEKYTOUHON HUCTEPHBI. Tak
KaK B Ipy30Bbl€ IIUCTEPHbI MPUHUMATH BOASHOW OalljiacT 3ampeniaeTcs, Ha ra3oBo3ax 000-
pyIayloT OayutacTHhIE LUCTEPHBI (B IBOMHOM JIHE WM 10 OopTam). TpaHCIOPTHUPOBKA CXKU-
KCHHBIX Ta30B CBSi3aHAa C MOBBIIICHHON B3pPhIBOONACHOCTHIO Ipy3a. Bo u3bexanue obpaszo-
BaHMS B3PBIBOOIIACHBIX I'a30-BO3AYIIHBIX CMECEH Ha ra3oBO3ax NPEAyCMOTPEHA HaJexKHas
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BEHTWJISIUS ¥ KOMIIPECCOPHBIX OTJICICHHM, pacrojaraéMblX B HOCY, M CHTHaJIM3aIus o0
00pa30BaHUU OMACHBIX KOHIIEHTpaIuil ra3a. /st TymieHus: moxapoB OOBIYHO TPUMEHSIOT
YTJIEKUCIIOTHYIO CHCTEMY.

Xumoeosvl (Chemical Tankers) — >T0 TaHKephl, IPEIHA3HAYEHHBIE VISl IEPEBO3KU
KUJKUX XUMHYECKUX TPY30B, TPY30Basi CUCTEMA W TAHKU M3TOTABIMBAIOTCS W3 CICIHATh-
HOM HeprKaBeIoIel CTal, MO0 MOKPBIBAOTCS CIICIUATBHBIMUA KUCIIOTOCTOMKMMH MaTCPH-
anamu (puc. 1.16).

Pucynok 1.16 — Tankep-xumMoB03

I'pysonaccasxcupckue cyoa 3aHUMAIOT TPOMEKYTOUYHOE IOJOKEHUE MEXKIY TPYy30-
BBIMH U TACCAXHUPCKUMH cynaMu. OOBIYHO K 3TOMY THUIY OTHOCST JIMOO TPY30BBIE CyIa,
MMEIOIINE TTOMEIIEHU sl pa3MelneHus 12 u 6oee maccaxupoB, JTUOO0 MACCAKUPCKUE CY-
Jla, UMEIOIIKME TPIOMBI JUI NEPEBO3KM KOMMEPUYECKHMX Ipy30B. B maHHBIN Kiacc CyaoB
BKJIIOYAIOT TAKXKE IPY30IMACCAXKUPCKUE MAPOMBbI, IPEAHA3HAYEHHBIC NI TIEPEBO3KHU TPaHC-
MOPTHBIX CPEJICTB U JIFOACH.

B coorBercTBHM ¢ MexXIyHapOAHON KOHBEHLMEUW MO OXpPaHE YEJIOBEYECKOU KU3HU
Ha MOpe, K TPY30IacCaKUPCKOMY CYJIHY MPEIbABISIIOTCS TaKhe K€ TpeOOBaHMS, KaK U K
[1aCCaXKUPCKOMY.

Ilaccasicupckue cyda - 3To Hanbosee COBEpPIIEHHBIE B TEXHUYECKOM OTHOIICHHUH CY-
114, pa3Mepbl KOTOPBIX KOJICOMIOTCS B IMIUPOKOM auamna3one (puc 1.17). K HuM oTHOCHT:

- 1atiHepvl — Cyna g 00CITy>KUBaHUS PEryJIspHBIX JIMHUM;

- Kpyu3Hvle cyoa, IpeTHa3HAYCHHBIC JIJIS1 OT/bIXa U TYPUCTUUYECKHUX MMyTEIICCTBUIA;

- cy0a O0Jisl MeCmHO20 COOOULeHUS.
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Pucynok 1.17 - [1accaxxupckoe cygaHo

Jlaiinepwi - HanboJee KpyIHbIE acCaXUpCKue cyaa. Mx BogonsMenieHue cocTaBis-
et 20-50 TeIC. T, cCKOpOCTh 22-30 y3.

Kpyusnvle cyoa 0OBIMHO UMEIOT HECKOJIBKO MEHBIINE Pa3Mephl, BOJOU3MEILEHUE UX
cocrasisieT 5-12 ThIC. T, ckopocTs 16-20 y3,

Oco0EeHHOCTHIO MACCAKUPCKUX CYIOB SBJISIETCA HAIMYUE HECKOJIBKUX MaTy0 M IuiaT-
dopM B Kopliyce, pa3BUTOM HAJCTPOMKM M OTKPBITBIX YYacTKOB Maiy0, 3HAUUTEIbHOE
OCTEKJICHHE HapyKHBIX CTEHOK MPOTYJIOYHBIX Manyd M 00IIecTBeHHbIX nomeleHuid. [lpu
UX MPOEKTUPOBAHUU 0COO0E BHUMAHUE YIENSAIOT o0ecredeHnio 0e30MacHOCTH MOpeTiaBa-
HUS: HENOTOIUIIEMOCTH, YMEHBIICHUIO KAauKd, CHA0KEHHUIO MPOTUBONOKAPHBIMH U craca-
TEIbHBIMU CPEICTBAMH.

JU1st IepeBO30K MacCaXXUPOB HAa MECTHBIX JIMHUSX CITYKaT HEOOJIbIINE MaCCAKUPCKUE
cyna BMecTUMOCTBIO 0 200 yen. u maccakupckue karepa. B mocienHue roasl Mupokoe
pacnpoCTpaHeHHE MOJYUUIIM CKOPOCTHBIE MOPCKHE Cy/a Ha MOJBOJHBIX KPbUIbSIX, HMEIO-
1€ CKOpocTh 35-45 y3 M paccunTaHHble Ha epeBo3Ky 10 200 yen.

CnyorcebHo-6cnomozamenvhsie cyoa - sl MaTepUAIbHO-TEXHUYECKOTO 0OecTeueHus
¢1oTa U ci1y’k0, OPraHU3yIOIINX UX dKCITyaTaiuio (puc. 1.18)

K HUM OTHOCSITCS 1eJOKOJIBI, OYKCUPHBIE, CacaTelbHbIe, BOJOIa3HbIe, MATPYJIbHBIE,
JIOLIMAHCKHUE Cy/Aa, OYHKepOBIIMKU U T.M. OHM Pa3AeNsAioTCs Ha Cly>)KeOHble U BCIOMOTa-
TEJIbHBIE.

Pucynoxk 1.18 — Cny>xeO6HO-BCcIOMOTaTEILHOE CYTHO
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K cynam crennanbHOro Ha3HAYEHHS! OTHOCSIT:

- yyebHvle cyoa,

- HayuHo-uccredosamenvckue (ruaporpaduueckue, okeanorpapuyeckue;

- MeouKo-canumaphwie (I1aBy4ue TOCIUTAIN, KAPAHTUHHBIE CY/1a);

K 6cnomocamenvhvim cynam oTHOCATCA: JEAOKOJBI, cracaTeld, OYKCHPBI, TPOTHUBO-
NOKapHbIE Cy/1a, CyI0NIOIbEMHBIE Cy/1a, IUIABYYHE MasIKU, CHA0)KEHUECKHE CyAa.

Jledokonwl cinyxat JUisl IOAJIEp>KaHUsI HABUTAIIMU B 3UMHUI Mepro]i BpeMeHu. B 3a-
BHCHMOCTH OT paiioHa IJIaBaHUS Pa3INYyaloT JIEJOKOIBI nOopmogvle, MOpCKUe, peuHble U -
HelHble.

[TpunsTas dopmMa B HOCOBOM YacTH M HEOOBIUHAs IIUPHUHA KOpITyca MO3BOJISIOT Jie-
JIOKOJTy «C pa30ery» BbUIE3TH Ha KPOMKY JIb/la, CKOHLIEHTPUPOBATh MacCy B OJHOM TOYKE U
IPOJABUTH JIEJ CBOMM BECOM, a (hopMa KOpPMBI - 00ECIIEUYUTh BO3MOKHOCTh OYKCHUpPOBAaTh
3acCTpSBIIME CyJa Ha «ycax», T. €. yTeM 3aBOJIKH HOca OYKCHPYEeMOro CyJHa B CHelHallb-
HOE 3ariayOsieHre B KOPMOBOM 4acTH JIeI0KOJIA.

Ilopmogble NeAOKONIBI UCHONB3YIOTCS JUISl MPOBOJKUA CYIOB BO JIbJaX, BCIIOMOTa-
TEJBHBIX OTEpaIil U MPOJUICHNS] HABUTAIIMK B 3aMEP3aI0IINX MOPTaX; UMEIOT SUIIEBUIHYIO
U MacCHBHYIO (OpMy KopItyca Mpu HEOOIBINON AJIUHE, OOIBIIYI0 HIUPUHY, TOIPE3aHHBIN
HOC.

Jli1s1 0cBOOOKIEHUS U3 JIEIOBOTO IJIEHA Ha JIEAOKOJIe YCTPauBalOT OallJIacTHBIE, Kpe-
HOBBIE U AU(GEepeHTHbIE TUCTEPHBI, MPU 3alIOJHEHUH KOTOPBIX 3a00pPTHOM BOAOW U mepe-
KauyuBaHUU €€ W3 OJHOMW IHUCTEPHBI B JPYTYIO MPOU3BOAUTCS packaurBaHUE CyAHA Ha OOpT
WJIM Ha HOC U OOKaJIbIBAHUE JIb1a CAMUM JIEOKOJIOM.

bykcuper B 3aBUCHMOCTH OT Ha3HA4YeHMs Pa3fesidloT HAa OKEAHCKHWE, MOPCKHUE, peil-
JOBBIE, IOPTOBBIE, JJII BHYTPEHHUX BOJIOEMOB.

Okeanckue OyKCUpBI TIpEIHA3HAUEHBI ISl CIIAaCEHUs CYJIOB, TEPISUIMX OeICTBHUE B
OTKPBITBIX MOPSX U OKeaHaX, MMO3TOMY HX Yallle Ha3bIBAIOT CracaTeNsiMU. XapaKTepHas
0COOEHHOCTh 3TUX OYKCHPOB - MOIIIHAsI CHJIOBas yctaHoBKa (10 15 Thic. kBT), obecnieun-
Barollas OOJBIIYI0 TATY Ha rake MoOIIHOW OykcupHoi nedenku. KoncTpykTtuBHas ¢gopma
HOCOBOHM 4YacTh OyKCHpa Majo OTJIMYaeTcsi OT (pOpMbI TPAHCIOPTHOTO CyAHA, Onaromaps
YeMy CKOpOCTb 3TUX CyA0B 0e3 Bo3a gocturaet 18-20 y3.

Mopckue Gykcupbl UMEIOT 3HAUUTENIbHO MEHBIIYIO TaJbHOCTD IJIaBaHUs, Yalle Bce-
ro UCIONb3YIOTCA /Uil OYKCUPOBKH CYAOB, IUIABYYHUX COOPYKEHHUI B OTKPBITOM MOpE, MO-
T'yT UCIOJIb30BAaThCs TAK)KE B KauecTBe cracaresneil. X MOLIHOCTH HaXoAsTCs B Mpefesiax
9-15 TeIC. KBT, ckopocTh 16-18 y3. OcHamieHbsl pa3HOOOpa3HBIM 000pYIOBaHUEM [T OKa-
3aHUSl IOMOINY TEPIAIUM O€JCTBHE CylaM: TYLICHHH I0>KapOB, OTKAUYKH BOJbI, CHATHS C
MeJH, MOABOIHOTO OCMOTpPa U PEMOHTA, CIIaCEHUs JIIOJICH M OKa3aHUsl UM MEepPBOM MeAUIINH-
CKOM ITOMOIITH.

Ilopmogble OyKcUpbl UMEIOT CPABHUTEIBHO HEOOJBIINE pa3Mephbl U HCIOIb3YIOTCS
KaK B KQUeCTBE BCIIOMOTATEIbHBIX CHIIOBBIX CPEZCTB IPH IIBAPTOBKE CY/IOB B MIOPTAX, TaK U
CaMOCTOSATEIBHBIX CPEACTB OYKCHUPOBKU IPYTMX HECAMOXOIHBIX IJIABCPEICTB MO peKaM U
npubpexHbIM BogaM. OTIHYAIOTCS BHICOKOH MaHEBPEHHOCTHIO M OCTOMYMBOCTHIO, UMEIOT

MOIIHOE OYKCHPOBOYHOE YCTPOMCTBO W TATOBBIM I'peOHOW BHUHT, CIOCOOHBINH pa3BUBATH
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yrnop A0 100 T. MomHoCTh CUIOBOM YCTaHOBKH (MPEMMYIIECTBEHHO IU3EJIbHOI) COBpe-
MEHHBIX IOPTOBBIX OYKCHpPOB HaxoauTcs B npeaenax 600-1500 1. c., ckopocts §8-10 y3.

Ha BHyTpeHHUX BOJHBIX MyTsX (pekax, 03epax), M0 KOTOPBIM MEPEBO3UTCS OKOJIO
MOJIOBUHBI TPY30B, Yallle UCIOIB3YIOTCS OYKCUPbI-MOIKAYU, KOTOPHIE COMPOBOXIAIOT He-
CaMOXOJIHbIE 0ap>ku M TJIaBCPEACTBA ¢ OOJBIIMMU MaccaMu rpy3oB. B ux HocoBoil yacTu
MPEeyCMOTPEHO CIENHAIBHOE CIIEMTHOE YCTPONCTBO, C MOMOIIBbI0 KOTOPOTO MPOU3BOIUTCS
TOJIKaHHE OYKCHPYEMOTO IJIaBCPE/ICTBA UIIM COCTaBa IJIABCPEJICTB HEMOCPEACTBEHHO TIEpe]
co0oii.

Jljis TyleHus: KpYMHBIX MOXKapOB HA Cylax U MPUOPEKHBIX CTPOCHUSX CIIYKAT CIe-
[UATILHBIE HOMCApPHble CYOd, UMEIOIINE MOIIHbIC MPOTUBOMOKAPHBIE CPEACTBA: CHUCTEMBI
BOJIO- U MEHOTyleHus. JanbHOCTh ASHCTBUS CTPYH OTHETacsAlIUX CPEACTB OT JadeTHBIX
ctBosioB jgocturaer 60-100 M. OTu cyaa UMEIOT BBICOKYIO CKOpPOCTh 12-14 y3 u Xopoiyto
MaHEBPEHHOCTb.

Cyoa mexnuueckoz2o ¢hnoma nipeiHa3HAUCHBI U1 TEXHUYECKOTO 00CTY>KUBAHUS CY-
JIOB, IOPTOBOI'O XO35IMCTBA U BOJHBIX ITyTel. K HUM oTHOCSTCS:

- naasydue MasKu,

- naagydue Kpauvl U KpaHoswle cyoa,

- naiasyuue 0oKuU,

- niagydue macmepckue.

- 3eMIleYepnaIKky U 3emMaecocsl OJisl YUCMKU U Y2lyONleHUsi KAHAL08;

- CaMOXOOHbIE WANAHObI C KOHCMPYKYUeli MPIOMO8 OJis 8bl8ANUGAHUS 2PYHMA,

- cyda-nepmecoopwuxu, yoaisgiowue OCMAmKy pasiumslx Ha NOBEPXHOCMU MOP3L
HegmenpooyKkmos;

IInasyuue camoxoouvie u Hecamoxoouvie Kparvl Tpy3onoabeMHocThio oT 100 1o 500
T UCTIOJIb3YIOTCS TIPU MOTPY3Ke TSHKEIIOBECHOTO TPy3a, YCTAHOBKM OETOHHBIX MaCCHBOB MU
BBITIOJTHCHUH B TTOPTAX TUAPOTEXHUUYECKHUX U 3AIIUTHBIX PaboOT.

IInasyuue 0oku UCTIONB3YIOTCS ISl OIbEMA CYJIOB U3 BOJbI, PEMOHTA UJIU MMOKPACKU
MOJIBOJTHOM YacCTH KOPITYCOB CYJIOB, BUHTOB, pyieid. [IpeactaBusiroT co0oil mmpoKuii moH-
TOH C BEPTUKAIHHBIMU OOPTOBBIMHU OarmHsMu. {7 BBOAA Cy/HA JTIOK MPUTAILIMBACTCS IMY-
TEM MpHeMa BOJIbI BHYTPh OAJTACTHBIX IIMCTEPH, a 3aT€M BCIUIBIBAET BMECTE C CYJTHOM ITy-
TEeM OTKauKH BOJBI 32 OOPT.

IInagyuue yene- u 3epHonepecpyxcament Ciayxat Jisi 00JerdeHrus OyHKepOBKU U 3a-
IPY3KHU CYIOB C IOMOUIbIO KPAaHOB, TPAHCIIOPTEPOB U THEBMATUYECKUX MAIIUH.

K paccmatpuBaemMoii rpynme Cyi0B IPUUUCISIOT TaAKXKE Cy/1a, IPeAHA3HAYCHHBIC IS
MPOKJIAIKU Kabells, a Takke J0OBIYM He()TH U ra3a B OTKPBITOM MOPE M IPYTUX padoT 1o
OCBOCHUIO KOHTMHEHTAJILHOTO 1Ieibha 1 MUpOBOTO OKeaHa:

- niasydue 6yposvle YCmaHosKu, byposvie cyoa;

- mpyoOOoyKIAOUUKU,

- naagydue 3eKmpoCmarHyuu;

- cyoa-KabenenpokIaouuKu.
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1.4 Knaccupukanusi IpoMbICTOBBIX CY/10B

IIpomvicnossie cyna ciayxaT nis 100bIYH, epepabOTKU U TPAHCIIOPTUPOBKU PHIOBI,
KpaboB, MOPCKOTO 3BEPsl © MOPCKUX pacTeHuil. OOImIMil TOHHAX MUPOBOTro (hJI0Ta MPOMBIC-
JIOBBIX CYZIOB cocTaBisieT okojo 10% oT Bcero ToHHaxa.

[To Ha3HAUYEeHMIO MPOMBICIIOBBIE CY/1a JENSTCS Ha:

- 000blealowue: TPAYyIIEPbl, CEMHEPHI, TYHIIEIOBBI, IPYCHBIE CY/A;

- 0oovlearoue - nepepadameuleéaroujue: OOIbITUE MOPO3UIbHBIE TPAYJIEPHI;

- nepepabamelearoujue’ niasyuue 6azvl,

- NPOU3B0OCMBEHHbLE pehpudicepamopebl.

Tpaynepwl - Hanbosee PacCIPOCTPAHEHHBIN THUIT PHIOOJIOBHOTO TOOBIBAIOIIETO CYJIHA.
[To Tuny paznenstorcs Ha OoiblIMe, cpeaHue U Mainele. [1lo cnocoOy TpaneHus paznuyaroTr
TpayJiepbl 60pmoo2o U Kopmogo2o TpaleHus. B 3aBUCHMOCTH OT pa3MepoB pa3inyaroT
OonbllMe, cpeHUE U Majble Tpayiepsl. g moabemMa BEUIOBICHHOM phIObI 00a THIA CyTHA
UMEIOT CJIHI B KOPME.

Tpayaepsl, Kak MpaBUiIO, OCHAIIEHBI XOJOAWILHBIMU YCTAHOBKAMHU JJIsI 3aMOPO3KH
U XpaHEHUs! pPpIOHON MTPOYKIIUH, OBIBAIOT HECKOJIBKHUX THUIIOB:

- MaJIbIY PBIOOJIOBHBIN Tpaysep ¢ 0opToBeIM TpasnieHueM (MPTB);

- MaJlplid prIOOJIOBHBIN Tpaysiep ¢ kopMoBbIM TpajeaueMm (MPTK);

- cpeanuii peroosioBHbI Tpaynep (CPT);

- 00JBIION MOPO3WIBHBIN peIOOTOBHBIN Tpayiep (BMPT);

- 6ospIION peI6OTOBHBIN Tpayiep (BPT);

- 0OJIBIIION aBTOHOMHBIH Tpayiiep Mopo3mibHbIH (BATM);

- ppI00IOBHBIN Tpaysep MOpO3UIIbHBIN KOoHCcepBHBbIN-cynep (PTMKC);

Tpaynepsl 001a1a10T OONBINION AaBTOHOMHOCTBIO IIABaHUSA - 0 4 MECSIIEB, TOATOMY
Ha HUX CO3/]aHbl XOPOIlIMe OBITOBBIE YCIIOBUS JUIsl KHUITaKa CyJIHA.

Bonvwue pwibonosnvie mpaynepvl 000pYyIyIOTCS TONBKO CPEICTBAMH KOPMOBOIO
Tpanenus. CpeHUE U Mallble TpayJiepbl KpOMe Tpaja 4yacTo O0OpYyIyIOT U JPYTUMHU Cpell-
CTBaMHU JioBa (ApU(TEPHBIMU CETSAMH, KOLIEIbKOBBIM HEBOJOM U T. II.), YTO MO3BOJISIET HUC-
0JIb30BaTh 3T CyJia B JIF000E BpeMs Tofia JIJIs JI0Ba pa3HbIX mopoa peid (puc. 1.19).

Bonbimme ppibosioBHBIE Tpaynepbl uUMeT BogousmenieHue okono 3000-3500 T,
KpyNHeHle KOHCEpBHO-Mopo3uibHbIe Tpaynepsl - 10000 T, cpennue tpayneps! - 250-900
T, MaJible Tpayiepsl U prioooBHBIE 00THI - 10 300 T. CkopocTh OonbIINX Tpaynepos 12-14,
cpennux 9,5-12, maneix 8-9 y3.
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KIEL NC 105

Ceiinepbr — cyna sl JIOBIHM PBIObI KOIIEIbKOBBIM HEBOJOM. Pasnuuator Oosbiuue,
CpeIHHE U Majible PHIOOJIOBHBIE CeHEPHI. Y celiHepoB paboyas Iomaika pa3MeniaeTcs Ha
kopMme (puc. 1.20)

Tak Kak yJ0B KOIIEIBKOBBIM HEBOJOM HOCHT PE3KO BBIPAKEHHBIN CE30HHBIM Xapak-
TEp, CelHepbl 00OPYAYIOT U JAPYTUMH OpYIUsIMH JIOBa (TpajioM, HeBojxoM). Bogousmenie-
Hue 00JBIINX pPbIOOJIOBHBIX ceitHepoB gocturaet 160-300 T, cpeauux 100-150 T, manbix 45-
80 1; ckopocTtb 7-10 y3, aBTOHOMHOCTH IaBaHus 4 -10 cytok. Okunax 8-12 geir.

Pucynok 1.20 - bosb1oii peiOonoBHBIN celiHep

XapaKkTEepUCTHKH U OCOOCHHOCTH MPOMBICIIOBBIX CY/IOB Pa3HOTO HAa3HAYCHUS OIpe-
nensitoTest popmoii opranuzaimu npombicia. CymecTByroT JaBe GOpMbI OpraHu3alMu mpo-
MBICJIa: aBTOHOMHAS M OKCIICANIIMOHHASL.

[Ipu asmonommnotli opraHn3aliii MOPCKHE Cy/a BBUIABIMBAIOT PHIOY U IO 3aIoJiHe-
HUH TPIOMOB TPAHCTIOPTHPYIOT €€ MOPT B 00pab0OTaHHOM BHJIC WJIM B BHJIE CHIPIIA WU B BH-
ne nonydadpukatoB. [Ipu sxcneduyuonnou gopme nmpombicia perIOOTOBHBIE CyAa YXOMIST
Ha [TPOMBICEIT Ha JUTUTEIHLHO BPEMS U 3aHATHI TOJILKO TOOBIYEH PHIOHI.

Ilepepabamuiearoniue cyoa npenHa3HavYCHBI 1A pueMa U nepepaboTku ynosa. K
HUM OTHOCSITCS CETIbASIHbIE, KpaOOJIOBHBIE, PHIOOKOHCEPBHBIC IIaBy4YHe 0a3bl, ppIOOMYUHBIE
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U MOpPO3UJIbHBIE cyJa (IMPOM3BOJCTBEHHBIE pedpuxkeparopbl) U T. I. B 3aBucumMocTu OT
HA3HAYEHUSI OHM UMEIOT HECKOJIBKO CHEIHaIbHO 000pYHIOBAaHHBIX IIEXOB 1T 00pabOTKU H
MOJIYYEHHUS TOTOBOW PHIOOIIPOIYKIIUY, JUIsl XpaHEHUsI KOTOPOU Ha 3TUX CyJaX UMEIOTCS pe-
(dprxkepaTOpHbIE U OOBIYHBIE TPIOMBI.

OCHOBHYIO 4acTh NepepadaThIBAIOMINX CYAOB COCTABISIOT Miagyuue 6a3vl - KpPYII-
HEHIIMe MPOMBICIOBBIE Cy/la BoAoU3MelleHneM B cpeaneM oT 10 mo 15 Teic. T, uMeromue
HECKOJIPKO MaTy0 M Pa3BUTHIX HAJCTPOEK, OOJIBIIME 3arachl TOIUIMBA M Macel, KIaJI0BbIe
JUTSL XpaHeHUs IPOBU3UH U IPYTUX 3aMacOB, HEOOXOIUMBIX AJI CHa0XKEHUS CyJIOB B pailoHe
npombicia (puc. 1.21). B mpon3BOACTBEHHBIX TOMEMICHHUSX Pa3MENIAlOT IIEXH 10 00paboTKe
yJIoBa.

Pucynok 1.21 — PriGonpomeicnioBast 6a3za

B xauecTBe rimaBHBIX ABUTATENCH HA MJIaBYYMX 0a3ax MPUMEHSIOT MapOBbIe TYPOUHBI
¥ MOIIIHBIE MaJI000OpOTHBIE Au3enn. CKOPOCTh COBPEMEHHBIX Tu1aByunx 0a3 13 -16 y3.

Ilpouzeoocmeennvie peppusricepamopsl ciyxat AJid IpueMa pblObl ¢ CyA0B-JOBIIOB,
HAXOJSIINXCS B yIaJCHHBIX palOHaX MPOMBICIIA U HE UMEIOIIUX TEXHOJIOTHYECKOTO U MO-
PO3WIBHOTO 000PYIOBaHUS, U TepeJaun €€ Ha TPAHCIOPTHBIE pedprxkepaTopsl win Oepe-
roByto 0a3y.

1.5 Knaccupukanus cynoB Poccniickum MOPCKUM pPerucTpoM CyJI0X0ACTBA

Knaccugukanronnoe obmectBo Poccuiickuii MOpCKOi perucTp CyaoxoJcTBa ObLIO
co3nano 31 gexabps 1913 roma. C 1969 rona PC sBusiercst uwienom MexayHapoHOM acco-
[Manum KnaccupukanuonHbeix oomects (MAKO).

Poccutickuii mopckoti pecucmp cyooxoocmea SBISIETCSI TOCYJAPCTBEHHBIM OPTaHOM,
OCYILECTBIIAIOIIUN TEXHUYECKUM HAA30p CYLOB HE3aBUCHUMO OT HUX BEIOMCTBEHHOW NpH-
Ha uIeKHOCTH. OCHOBHBIE €I

- MIOBBIIIICHHUE CTAaHAAPTOB OE30MACHOCTH YETIOBEUYECKOM KU3HU HA MOPE;

- MIOBBINICHNE CTAaHAAPTOB OE30MACHOTO TUTABAHUS CY/IOB;

- TIOBBIIIICHUE CTaHAAPTOB HAJIC)KHOW MEPEBO3KH IPY30B HA MOPE U BHYTPEHHHUX BOJI-
HBIX TyTAX;
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- pa3paboTKa Mep W CTaHJapTOB, HAIMIPABJICHHBIX HA MPEAOTBpAIllCHUE 3arps3HEHUs
OKPYKaroIIEH CPEBI.

C 1993 rona PC noaznepxuBaeT U COBEPUICHCTBYET BHYTPEHHIOIO CUCTEMY MEHEI K-
MEHTa KadecTBa, pa3pabOTaHHYI0 B COOTBETCTBUHM C MEXAyHApoAHbIM ctangaptom MCO
9001. Cucrema menemxmeHnta kadectBa PC cepruduumpoBaHa U HMeeT cepTU(UKATHI
HAI[MOHAJILHOTO OpraHa 1o ceptudukanuu Poccum u He3aBUCUMOTO CepTU(UKAITMOHHOTO
oprana SAI GLOBAL. C 1999 rona PC - npu3snannas EBponeiickuM cor030M opraHu3anus,
nerictByromas B coorBetcTBUU ¢ IlpaBumom (EC) 391/2009 u eBpomneiickuM cTaHIapTOM
EN 17020.

B Hacrosmiee BpeMs HaIM4YKME y Cy/IHA KJIacca TOrO WJIM MHOTO KJIacCU(UKALMOHHOTO
oOIIecTBa CBUJIETENBCTBYET O BIIOJIHE OIPECICHHON U TIOCTATOYHOM MpHU 3aJaHHBIX YCIIO-
BUSAX HAJEKHOCTH M IMPOYHOCTU KOPIYCHBIX KOHCTPYKILMM, YCTAHOBJIEHHBIX HA Cy/HE Me-
XaHU3MOB, YCTPOUCTB U CUCTEM, OOECIIEUNBAIOLIUX 0€301aCHOCTD IJIaBAHUSI.

Jlis npu3HaHMs KIAaCCU(PUIIMPOBAHHOTO CyAHA TOAHBIM K IUIABaHUIO HEOOXOIUMO
TaK)K€ BBIMIOJHEHUE TPEOOBaHU psijia MEXTYHAPOAHBIX COIIAIIEHUN!

- KOHBEHIINH O Tpy30Boit Mmapke KI'M-66;

- KOHBEHIIMH 10 OXpaHe yesnoBeueckol sxu3nu Ha mope - COJIAC-74;

- KOHBEHILIUH I10 NIPEJOTBPAILECHUIO 3arpsI3HEHUS aKBaTOpUN NOpTOB U Mopert MAP-
[TOJI-73/78;

- KOHBEHIIMM TIO0 TMOJATOTOBKE, AUIUIOMHUPOBAHUIO MOPSKOB M HECEHUIO BaxThl
I[TAMHB-78/95.

[IpucBoeHue cyaHy Kjaacca MPOM3BOJUTCS IO Pe3ysbTaTaM CIELHATBHOIO BCECTO-
POHHETO OCBUJETEIbCTBOBAHUS, HA3bIBAEMOTO MEPBOHAYAIbHBIM.

Krnacc npucBanBaeTcsi CpOKOM Ha MATh JIET C €KErOJHBIM MOATBEPKIECHUEM U yII0-
cToBepseTcs Bbiauel cynny KnaccupukannoHHOTO CBUAECTENHCTBA.

B nocnenyromue roapl a1 BO30OHOBIIEHHUS Kilacca MPOU3BOISATCS OYepeaHble OCBU-
JI€TEIbCTBOBAHMS C UHTEPBAJIaMU B MATh JIET.

Jliist OBICTPOTO MONTYYEHUS OLEHOYHOU MH(OPMALIMU O Cy/IHE U ero HKCIUTyaTallluoH-
HBIX BO3MOKHOCTSIX M OCOOEHHOCTSIX MCHOJB3YEeTCsl OOIIENPUHATAs B MUPOBOW MpPAKTHKE
CHMBOJIMKA B BUJIC COUCTAHUS 3HAKOB, OYKB U U PP.

OCHOBHOM CHMBOJI KJIacca CyJHA, YKAa3bIBAIOIIUN HA TO, YTO CYAHO MOCTPOEHO IO
IIpaBUjIaM U MOJ TeXxHU4YecKUM Haa3zopoM PC, coctout u3 31aka O 1 NMpoCTaBIsi€eMBbIX NIEpEN
HuM 6ykB KM a1 camoxoanoro cyana u K mj1s HecaMmoxoTHOTO.

Jl71st 1eT0KOJIOB T.€. CYAOB, MpeHAa3HAaYEHHBIX JUISl MPOKIJIAJKU KaHAJIOB B CIUIOUIHOM JIbJY,
MPOBOJIKH, OKOJKH, OYKCHPOBKHM CYJIOB M BBITIOJHEHUS ClacaTelbHBIX padOT BO JbJaX, K
OCHOBHOMY CHMBOJTY /100aBJISI€TCS] OZIMH U3 CIEAYIOIINX 3HAKOB:

JUTL; JIUI2; JIUI3; J1J14 - B 3aBUCUMOCTH OT MOIIHOCTH SHEPTreTUYECKOM YCTAHOBKH JIEI0KO-

J1a ¥ TPUMEHUTEIBHO K OPUEHTUPOBOUYHBIM YCJIOBHSIM UX HUCIOJIb30BAHUS:

JIJI1 - paboTa B apKTHYECKMX MOPSX B TEUEHHUE BCETO I0/1a;
JIJI2 - paboTa B apKTUUECKHX MOPSIX B JIETHHUI MEPUOT;
JIJI3 - paboTa B HEApKTUUECKUX MOPSX B TEYEHHE BCETO r0J1a B CILUIOIIHOM JIbAY TOJIILUHOM

1o 1,5 m;
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JIJI4 - paGota B MOPTOBBIX M MPUIIOPTOBBIX AKBATOPUAX B CILIOIIHOM JIbJLY TOJIIMHON J0

1,0 m.

JlJIs1 Cy10B € J1eI0BBIMH YCHJICHHSAIMH B 3aBUCUMOCTH OT KaTETOPUU YCUIICHHS
K OCHOBHOMY CHMBOITY J00aBisieTcst OAUH U3 cienyromux 3Hakos: YJIA; VII; JI1; JI2; JI3,
KOTOPBIN ONPEAENSET PalOH U CE30H CAMOCTOSITEIILHOTO IIJIaBaHUS BO JIbAAX:

VJIA - B IeTHE-OCEHHMI NIEpUOJ] BO BCeX pailoHax MUPOBOTO OKeaHa;

VYJI - B 1eTHe-0CEHHUN NEPUOJ B APKTHKE B JIETKHUX JICJOBBIX YCIOBUAX U KPYTIJIOToO-

JUYHO B 3aMEp3aroluX HEAPKTUYECKUX MOPSX;

JI1 - B neTHu#t nepuos B APKTHKE B Pa3pEKEHHBIX OUTHIX JbJaX U KPYIJIOTOJAUYHO B

3aMep3aroIINX HEAPKTUYECKUX MOPSX B JIETKUX JIEOBBIX YCIOBHSIX;

JI2, JI3 - B METKOOUTOM pa3pekeHHOM JIb1y HEAPKTHUECKHX MOPEH.

3HaKu JeJieHHs HA OTCEeKH.

JloGaByieHre K OCHOBHOMY CHMBOJIY OJTHOTO M3 3HaKoB 1 ; 2; 3 - o3Hauaer, 4To Mpu
3aTOIJIEHUU OJHOTO, BYX WM TPEX BOJOHEIPOHUIIAEMBIX CMEXHBIX OTCEKOB CYAHO JOJIXK-
HO OCTaBaThCA HA IUIaBY B YJOBJIETBOPUTEILHOM COCTOSIHUN PAaBHOBECHSI.

3HakM OrpaHUYeHUs] PAalOHA IIABAHUA

JloGaBiieHre K OCHOBHOMY cHMBOJYy omHoro u3 3HakoB: [; II; TICII; III - o3nagaeT
pa3pelIeHHBIN CYAHY pallOH TIJIaBAHUS:

| - mIaBaHMe B OTKPBITHIX M 3aKPBITHIX MOPSIX C yJIaJeHUEM OT opTa-yOexuIa

10 200 MuUIIB;

Il - mnaBaHue B OTKPBITHIX MOPSX C yJaJeHHUeM OT mopTta-yoexwuria a0 50

MUJIb;

[1CII - nnaBaHue B MOPCKUX pailoHaX Ha BOJIHEHUU J10 6 OaJUIOB ¢ y/lajJeHUEM

oT nopTa-yoexuiia 10 50 Muib;

Il - mpubperxHOe, peioBoe U MOPTOBOE IJIaBaHUE.

JI71s1 cyZI0B HEOTPaHUUECHHOTO pailoHa TJIaBaHUs 3HAK pailoHa TIaBaHUS HE J100aBIs-
€TCA.

3HaKM CTeNneHu aBTOMATU3ALNH

B 3aBucumoct oT 00beMa 000pyAOBaHUS CyIHA CPECTBAMH aBTOMATH3aIlUU K OC-
HOBHOMY CUMBOJIY JI00aBisieTcs OAWH U3 3HaKkoB: Al; A2; A3:

Al - 00beM aBTOMATHU3AIMHA MEXaHUYECKOM YCTAHOBKH TMO3BOJISIET IKCILTYya-

Talu cyaHa 0e3 BaxThl B MamMHHOM OTAeneHuu (MO) U B LIEHTpaIbHOM MOCTY YIIpaBlie-
Hua (HITY);

A2 — 00beM aBTOMATH3AIMN MEXaHUYECKON YCTAaHOBKH MO3BOJISIET DKCILTya-
TUpOBaTh cyaHO 0e3 BaxThl B MO, HO ¢ BaxToii B L{[TY; A3 - CyHO C MOIITHOCTBIO CY/I0BOM
sHepreTrueckor ycraHoBku 1500 kBT, 00beM aBTOMATH3aIlMi MEXaHUYECKOW YCTAaHOBKH
KOTOPOT'O COKpAIIIeH, HO TT03BOJISIET IKCIUTyaTanuio 6e3 BaxTel B MO.

3HaKHM onpeeSIeCHHOr0 HA3HAYEHUS Cy/IHA.

Ecau cynHo uMeeT onpeieieHHOE Ha3HAYeHHUE, TO K CUMBOJY Kilacca J00aBIseTcs
KpaTKOE yKa3aHHUE O ero Ha3HaueHuu. Hanpumep, naccaxxupckoe, 1€CoBO3, Py10BO3,
HedTeTaHKep, ppI00IOBHOE, OYKCHp, criacaTenib U T.1I.

JlonoJIHUTeJIbHbIE XaPAKTEPUCTHKH

28



Jljis XapaKTepUCTUKU KOHCTPYKTHUBHBIX OCOOCHHOCTEH WIJIM JPYTHX CHelu(UYEecKux
KayecTB MOT'YT yKa3bIBaThCsl JONOJIHUTENIbHBIE CBEEHUS 0 cyaHe. Hanpumep, kopmyc us3-
TOTOBJIEH M3 CTEKJIOIUIACTHUKA, WU YTO CYAHO WJIM €ro OTJEJbHbIE TPY30BbIE IMOMEIIEHHUS
IPUCIIOCOOIIEHBI ISl IEPEBO3KH OMACHBIX IPY30B.

Takum o0pa3om, MOIHBIA CUMBOJI CyiHA, UMetolero kinacc PC:

KM® JI2 11 A2 (s1ecoB03)

OH cozepXUT UHPOPMALUIO O TOM, YTO KOPIIYC CYXOTPY3HOI'O CyAHA-JIECOBO3a U €r0
MEXaHUYECKasi yCTaHOBKa MOCTpoeHbl 1o IIpaBunam u nmox Haazopom Poccuiickoro Mop-
ckoro Peructpa CynoxoactBa. CyqHO UMEET JIEJOBBIE MOJAKPEIIEHUS, [TO3BOJIAIOIINE EMY
CaMOCTOSTENBHO IJIaBATh B MEJIIKOOMTOM Pa3peKEHHOM JIbJYy HEAPKTHUECKUX MOpPEH ¢ yaa-
JgeHueM ot nopra-yoexunia 10 200 munib. CyqHO OCTaeTcs Ha IIaBy B paBHOBECHOM COCTO-
SIHUU TIPU 3aTOIUIEHUH OJJHOTO JIF0OOT0 BOJOHENPOHUIIAEMOTO OTCEKA. DKCIUTyaTalus dHep-
FE€TUYECKON YCTAaHOBKH MPOM3BOAUTCS 0€3 BaXThl B MAIIMHHOM OTJEJIEHHH, HO C BaXTOW B
LITY.

Taxkum 06pa3om, ocHOBHOU (yHKIMEH Poccuiickoro peructpa MOpPCKOro CyaoXOJ-
CTBa SIBIISIETCSl OpTaHHU3aIMsl TEXHUYECKOTO HAJ30pa U KIAacCU(UKAIMS TPaXKIAHCKUX MOP-
CKHX CYZOB U IIABCOOPYKEHUI C MPUCBOCHUEM CYAHY OIPEAEIICHHOTr0 Kiacca.

[Ipn ocymiecTBIeHUN KIacCCU(PUKALUMOHHOW IEATENbHOCTH Peructp BbIIAET NOKY-
MEHTBI, NPEIIMCaHHble 3aKOHOAaTeNbcTBOM Poccuiickoit denepannn u npaBuiaMu. J{oky-
MeHThI PerucTpa BbIAaIOTCS HA OCHOBAHUU IOJOKUTEIBbHBIX PE3YJIbTaTOB OCBUAETEIbCTBO-
BaHMS O0BEKTA.

Kaxxnomy MopckoMy CyJIHY, €CJIM OHO IO TEXHUYECKOMY COCTOSIHHIO COOTBETCTBYET
TpeOoBaHusIM, Peructp MoxeT NpucBOUTH Kiacc. [IpucBoenue kinacca mpou3BOJIUTCS C IO-
CTPOMKOM CyAHA, €CJIM MPOEKTUPOBAHUE U CTPOUTEIHCTBO €TI0 MPOBOIUIOCH MO HAA30pOM
Peructpa. Knacc npucBanBaetcst uiiu BO30OHOBIISIETCS ¥ B TIEPUO/I SKCIUTyaTallMK CYIHA.

Hanuuue y cynHa aeiicTByromero kiacca Perucrpa o3Hadaer, 4To CyJTHO HAXOAUTCS
noJ npenycMotrpeHHsIM [IpaBunamu Hag3opom Perucrpa 3a €ro TEXHUUECKUM COCTOSTHUEM.

TexHUYeCcKoe COCTOSIHUE MTOJTHOCTHIO WM B CTENIEHH, MPU3HaAaHHOW Perucrtpom 3a go-
CTaTOYHOE, YJOBJIETBOPSIET TeM TpeOoBaHusM [IpaBuil, KOTOpbIE HA HETO PACIPOCTPAHSIOT-
Cs1 B COOTBETCTBUHU C HA3HAYEHUEM, YCIOBUSIMM KCIUTyaTallMM U CHMBOJIOM KJlacca Cy/lHa.

Bonpocs! 1151 caMOKOHTpOJIS

1. KimaccugmkarmoHHbIe IPU3HAKK CYJIOB?

2. Poccuiickuii MOPCKOM PETUCTP CYAOXOACTBA U ero pyHKIuu?
3. Knaccudukarust mpoMBICIOBBIX Cy10B?

4. Knaccuuxaius TpaHCIIOPTHBIX CYI0B?

Jlureparypa: [1]: ¢.13-23, 23-26, 310-312; [2]: ¢.359-384; [3]:- ¢.33-104, 246-
251;[7]: c. 13-25.
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2 KOHCTPYKIUA CYAHA

2.1 IlonsiTHE O Cy/IHE, KAK HMHKEHEPHOM COOPY:KEHUH

B Oonee mupokomM, 0OBIIEHHOM YHNOTPEOJICHUU TOHSTUE «CYOHO» O3HAYAET BCSIKOE
MJIaBy4ee COOpPYKEHUE ONPEEICHHOr0 BOJIOM3MEIICHUS, MPEHA3HAYEHHOE ISl TPAHCIIOP-
TUPOBKH TPY30B U MACCAKUPOB MOPCKUM H PEYHBIM ITYTEM C 3aJJaHHON CKOPOCTHIO, a TAKKE
JUTSI BBITIOJIHEHHUSI CTIacaTeIbHBIX ONepaIuil.

K oco6bIM cynam oTHOcATCS KOpaOiau, IpelHa3HAUYEHHbIE CHEUAIBHO ISl BBIIOJI-
HEHUS! BOGHHBIX (DYHKIIMIA 110 3alUTE U OXpaHe pyoexke Hamieil cTpanbl. CI0BO «kopabiiby
- 3TO CHHOHHUM CJIOBAa CYOHO, KOTOPOE MCIIOJIb3YyeTCs] TOJIBKO B Cpelie BOCHHO-MOPCKOTO
¢rora.

Kopnyc cynna npezacraBisier co00il TOHKOCTEHHYIO YIJIUHEHHYIO U BOJIOHEIPOHHU-
aeMyr0 000JIOUKY JABOSIKOM KPUBU3HBI, KOTOPAs B OKOHEYHOCTSIX 3aMBIKACTCS] CBAPHBIMH,
WM JIATBIMU KOHCTPYKITUSIMHU, HAa3bIBAEMBIMU ITEBHSAMHU (B HOCY - (OPIITEBEHB, B KOPME -
axtepiireBeHb). O00I0YKa CHMMETPUYHA OTHOCUTEIBHO BEPTUKAIBHOMN MPOJIOJIBHOM IJI0C-
KOCTH, Ha3bIBAEMOW JTUaMeTpajibHOM, M3TOTOBJIEHA M3 JHCTOBOM cTaimu, oOpa3yrolei
HApYXHYIO OOIINBKY.

CoBpeMEeHHOE CYJTHO MPEICTaBISIET COOOM CIIOXKHOE IUIaBaollee WHXXEHEPHOE CO-
OpY)KEHHE, KOTOPOE MOXET ObITh KaK CAMOXOHBIM, TaK U HECAMOXO/IHBIM.

Bce camoxonnblie cya o croco0y nepenayn peakiiuu BOJbl X KOPITYCYy Mojapasfe-
JISIFOTCS HA CJIEAYIOIINUE JIBE TPYIIIIBI:

1) Bonousmeniaroriue (HaJBOAHbBIC U MTOIBOIHBIC). XapaKTEPHBIM JIJIS 3THX CYIOB
SBIIIETCA TO, YTO UX Macca YpaBHOBEIIUBAETCS MacCOM BOJIbI, BRITECHEHHOM MOIBOIHOM Ya-
CTBIO KOpITyCa.

2) Cyna ¢ TMHAMUYECKUMU TIPUHITUTIAMHE TTOJIICPIKAHUS:

- TJIUCCEPHI - CyJIa, ONMUPAIONTUECS HA BOJY THUIIEM;
- Cy/ia Ha TIOJIBOJTHBIX KPBUIbSIX, KOTOPHIC OMMPAIOTCSI HA BOY MOJABOIHBIM KPBLIOM;

- Cy/ia Ha BO3IYIIIHOM MOJIYIIIKE, KOTOPBIE OMUPAIOTCS HA BOAY Yepe3 MPOMEKYTOU-
HYIO CTATUYECKYIO BO3IYIIHYIO MOAYIIKY;

- DKpaHOTIIAHbI, ONTUPAIOIINECS HAa BOAY Yepe3 TUHAMUYECKYIO BO3IYIIHYIO TTOTYIII-

KY.

[Tomapinsroniee OOJBITUHCTBO MOPCKUX CYOB SIBJISIFOTCS HAJABOIHBIMHU BOJIOM3ME-
HIAIONIAMHU CYJAMU.
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PucyHok 2.1 - KOHCTpYKTUBHBIE 3JIEMEHTHI CyAHA!

a - CeKIIMsI aXTePIUKOBOM MepebopKu; O - CEeKIUs CpeHEeN YacTH Kopmyca: B — 010K
HAJCTPOMKU; T - OJIOK HOCOBOM OKOHEYHOCTH; 1T - OJIOK KOPMOBOH OKOHEUHOCTH; € - CEKIIUS
TPY30BOTO JIFOKA; K - TPIOMHAsI MEXKIIOKOBas CEeKIUs; 3- ceKuust MQO; u - ceKlus riIaBHOU
nayobl MEXIy TPY30BBIMH JIFOKaAMHU:

1 - many6a axTepnuKOBOW UCTEPHBI; 2 - AeHIBYAHAs TpyOa; 3 - BEpXHUU TOsIC 00-
IIUBKY; 4 - CTEHKA; 5 - HWKHHUI MOSC OOMMBKYU; 6 - HACTUII MATYObl; 7 - MPOJOIBHBIN KO-
MUHIC JIIOKa; 8 - MONEepeyHbli KOMUHTC Jt0Ka; 9 - mupcrpek; 10 - 6opToBas obmuBka; 11-
CKyJI0BOM mosic; 12- Hactun BToporo anHa; 13 - qaumesas oomwuBka; 14 - nenHoi sk, 15 -
TBUHJIEK; 16 -TapanHas mepebopka; 17 -tot; 18- aBapwmitabiii Beixom; 19 - axteprnuk; 20 -
neiaBynHas TpyOa; 21 - rpe6GHoit Ban; 22 - Oamiep pyns; 23 - nepo pyis; 24 - axTepiuTe-
BeHb; 25 - 0ak; 26 - gopnuk; 27 - GOpTOBOU cTpuHrep; 28- TBUHICYHBIN IIMAHTOYT; 29-
TptoMHbIi mmanroyt; 30, 40- Bepxusis(rinaBHas) nany6a; 31 - TynHens rpebHoro Bana; 32 -
KapJUHTChI, 33 — JHUIIECBBIC CTPUHTEPHI; 34 - BEPTUKAIBHBIN KWIb; 35 - MaIllIMHHAS 11aXTa;
36 - BepxHUM CBETOBOU JIOK; 37/ - HABUTAIIMOHHBINA MOCTHK; 38 - nuIonouHas nanyoa; 39 -
nanyOa cpenueit Haactpoiiku; 41 - pynmament I'/l; 42 - mmanroyt Hajnctpoiku; 43 — Kpaii-
HUN MEXIYIOHHBINA JTUCT; 44 - pamHbIld OuMC; 45 - pamMHBIN MIMaHroyt; 46 - pomoougab-
HBIN TUCT-HaKNaaKa; 47 - nuiepc; 48 - HocoBbie OpemTyku; 49 - mpoaosibHOE Pedpo

JIst BBIMOJIHEHHUS 3a4a4 IO TPAHCIIOPTUPOBKE I'PY30B, NEPEBO3KE MACCAXKUPOB, MPO-
W3BOJICTBEHHOM JEATEIBHOCTH B MOpPE MM APYIHMX LEJIEW COBPEMEHHBIE CyZAa JOJKHBI
MMETh IIPOYHBIE KOPITYCHBIE KOHCTPYKIIMH, MHOTHE JIECATKA MEXAHU3MOB, YCTPOMCTB U all-
napaToB, COTHU METPOB TPYOONPOBOIOB C apMaTypOil, KWIOMETphl KabeIbHBIX Tpacc C pac-
NPEJEeUTENIbHBIMA YCTPOMCTBAMU U B 00SI3aTEILHOM TOPSAJIKE BCE CHUCTEMBI 00eCTIeYeHNUs

KOMQOPTHOM )KU3HEICSITSIIBHOCTH HAXOAAIINXCS Ha OOPTY JIFOICH.
31



PaboTa B CIIOKHBIX yCIIOBHSIX BO3ACWCTBUS HA CYJHO MOPCKOTO BOJHECHHS M BETpA,
MPHUBOJISANINX K TMOSBICHUIO OTPOMHBIX YCHIJIMHA B KOPIYCHBIX KOHCTPYKITUSIX, KPETUICHUSX
MEXaHU3MOB K (DYHIaMEHTaM W BPAIIAIONIUXCS JCTAISIX W YacTIX, Kauka M MOBBIIICHHAS
BUOpanus TpeOYIOT 00ecrieYeHHs BRICOKOW CTENEHN KaueCTBa U3TOTOBIICHUS U HAJIEKHOCTH
B JUTUTENbHOM paboTe BCeX 2JIEMEHTOB KOpPIyca CyJJHa U YCTaHOBJIEHHBIX Ha €ro O0PTY Bcex
BUJIOB TEXHUYECKHX CPEJICTB.

HacepimeHHOCT, MeXaHU3MaMH, YCTPOWCTBAMH U 000PYIOBaHHEM, OTPAaHUYCHHOCTh
IUIOIIAJICH U 00BEMOB ISl UX Pa3MEIICHUs, TOCTYITHOCTH U YA00CTBa 0OCTYKHUBAHHS TpPe-
OyIOT 4pe3BBIYAHHON THIATEIBLHOCTH TPU MPOPAOOTKE BCEX BOMPOCOB TEXHOJIOTUH MOHTA-
xa, obecrieueHs] OE30MACHOCTH JIIOJIEH B MPOIECCE IKCIUTyaTallly, BHITOTHEHHS padoT 1o
YXO0Jy 32 TEXHHUECKUMU CPEICTBAMH, TPU BX pa300pKe U COOpPKE C IIENIbI0 PEMOHTA.

HanexHocTs AuTenbHON, yCTOWUMBOM, Oe3aBapuitHOM paboThl U 6€30MacHOTO Iuia-
BaHUS CyJlHA 00ECIICYMBACTCS TPAMOTHOCTHIO M CTENIEHBIO KBAIM(DHUKAIIMY dKHITaXa, a TaK-
e XOPOIIIO OPTaHU30BaHHOW TEXHUYECKON IKCILTyaTaluei CyaHa.

2.2 DKCMIyaTalHOHHbIE 1 MOPEXO/HbIE KaYecTBAa CyAHA

JI1s1 BBITIOJIHEHMS 3aJlaHHBIX €My (YHKUUNU CYJHO JOHKHO 001aJaTh KOMILJIEKCOM
OTIPEJICJICHHBIX KauyecCTB, KOTOpbIe o0ecneunBaroT 3(PQPEKTUBHOCTh €ro SKCIUTyaTalluH,
HAJIC)KHOCTh M 0€30MaCHOCTD IJIaBaHUSI.

IKCIUTyaTAllMOHHBIE KayecTBa. JTa IpyIila KaueCTB BKIIIOYAET B C€0s CICAYIOIIEE.

Ilonnaa zpy3zonodvemunocmsp (Oeogseitm Dw), XapakTepHu3yrolllas TpPaHCIOPTHbIE
BO3MO>KHOCTH CYJHA MPU MAKCUMAJIBHO BO3MOKHOM JAIbHOCTU U JNIUTEILHOCTH MEePExo/ia.
OTOT U3MEPHUTEIH JJISI Cy/IHA SIBJISIETCS BEJTMYMHON TOCTOSHHOM.

Yucmas zpy30no0vemHocmp, XapakTepu3yolas npeieabHy0 Maccy rpy3a Ha 6op-
Ty CyIHA B MPEACTOAIIEM peiice, OrpaHUYMBAIONIYIO €0 MOTPYXKEHUE MO OCaIKY, pa3pe-
HIEHHYIO pailOHOM M CE30HOM ILJIaBaHMs. DTOT U3MEPUTEIIb, KaK CIIEIYET U3 €ro olpeiene-
HUS, SBJISICTCS BEJIMUYUHOM, MEHSIOILICCS OT pelica K peincy.

I'pyzoemecmumocms, nipefcTaBistomas co0oii o0beM BCEX CYIOBBIX MOMEIICHUMH,
MpeAHa3HAYCHHBIX JUIsl pa3MEIIeHUs IEPEBO3UMBIX I'py30B. Pasnuuaror xunosyro epysosme-
CMUMOCMb, KOTJIa TIEPEBO3SATCS IITYYHBIE TPY3bl, TaKWe, HApUMep, Kak pbida B OJOKax,
AIIUKax, O0YKax, U 2py306MecmumMocms Hacwinblo (B 3€pHE), HAIPUMEP MepeBO3Ka Py,
3€pHa, COJIU.

Pb160710BHBIE M TPUEMHO-TPAHCHIOPTHBIE CyJa (ioTa prIOHON MPOMBILIIEHHOCTH 10
CpPaBHEHUIO C OOBIYHBIMU TPAHCIIOPTHBIMU CyJaMU UMEIOT CYIIECTBEHHO MEHBIIIYIO TPY30-
BMECTUMOCTh. DTO OOYCJIOBIIEHO TE€M, YTO MX T'PY30BbIE€ TOMEIIEHUS UMEIOT YCHJIECHHYIO
TEIJIOBYIO M3OJISAIIMIO, HA Cy/lIaX MUMEIOTCS MPOU3BOJICTBEHHBIC 1I€XU, CKJIAJIbI JJI MPOMBIC-
JIOBOTO CHAPSIKEHUS U Taphl 7151 POAYKIIMH, TOMEIIEHHS XOJOAUIbHBIX YCTAHOBOK.

[Tpu ucumcneHny B3BIMAEMBIX C CYJIOB IJIATEXKEH 3a MOJIb30BaHUE KaHAIaMH, 000py-
JIOBAaHHBIMU TPOXOJaMu U (apBaTepamMu, MOPTOBBIMH COOPYKCHHSIMH, JOIMAHCKUMH U
JIPYTUMHU YCIYTaMU KCTIOJIb3YETCS U3MEPUTENh, HA3bIBAEMbI PETUCTPOBOM BMECTUMOCTHIO
(peructpoBsIii ToHHAX). OH OmpenenseTcs Mo CIeNUaTbHBIM MEXIYHAPOAHBIM MpaBUIaM
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oOMepa CyJI0B U U3MepsAETCs B €IMHULIaX 00beMa, KOTOPBIE 10 YUCTO UCTOPUYECKOU Tpa-
JUIANA HAa3bIBAIOT PETUCTPOBBIMU TOHHAMM.

B merpuueckoii cucreme mep 1 per.t =2,83 M3 .

B cuny psaa ycinoBHOCTEH, MPUHATHIX B MEXIYHAPOIHBIX MIpaBuiIax oomepa, pa3iu-
YaloT:

- 8AJI08YI0 PECUCMPOBYI0 8MECHUMOCHY (OpYymMMmO MOHHANC), BKIIOYAIONIYIO0 00b-
€MBbI BCEX CYJOBBIX MOMEIICHUN IMOJ] BepXHEW maimy0oil, B HaJCTpolkax M pyOkax, 3a Hc-
KIIOYEHUEM OOBEMOB TOIUTMBHBIX TAaHKOB, MEXKIYJOHHBIX LUCTEPH U pslga IPYrux Mome-
IICHUIM;

- YUCMYIO PEeUCMPOBYI0 6MECMUMOCMb (HeMmmMo MOHHAHC), KyJla BXOIAT 00bEMbI
TOJIBKO T€X CYAOBBIX ITOMEUIEHUI, B KOTOPBIX BO3MOKHA MEPEBO3KA IPY30B WM MACCAXKU-
POB C UX 0araxxom, H, CJl€e10BaTEIbHO, BO3MOKHO MOJIYYEHHE CYOBIAIEIbIEM ONpPEIEIICH-
HOT'O JOXO0JA.

BaxxHbpIM »KCIUTyaTallUOHHBIM Kay€CTBOM SIBIIIETCS CKOPOCHMb X00a, TaK Kak OHa
obecrieunBaeT 3a1aHHYI0 3P(HEKTUBHOCTh TPAHCIIOPTHBIX U APYTUX OMEpaluii CyHa.

B npakrtrke 3KcITyaTaiuu MOPCKUX CYIOB UCIIOIb3YIOTCS MOHATHS CIaTOYHOU (TI0-
CTPOEYHOMN) ¥ TEXHUYECKOU (ITaCOpPTHOI) CKOPOCTH XO/1a.

[TepBasi, 3T0 CKOPOCTHh Ha CAATOYHBIX UCHBITAHUSAX BHOBb IMOCTPOCHHOTO CyAHA MpHU
3apaHee OrOBOPEHHBIX COCTOSIHMM BETPa, MOPCKOTO BOJIHEHUS, TEUEHUH U TIP.

Bropast, 3T0 cKOpOCTh, KOTOPYIO CYAHO CIIOCOOHO pa3BUBAaTh B TEUCHUE UTUTEIHLHOTO
BPEMEHHU Ha CIIOKOWHOW BOJI€ IPU HOPMAJILHOU pab0Te MEXaHHU3MOB. DTa CKOPOCTh 3a/1a€T-
sl IS pa3iesIbHOTO COCTOSIHUSA CY/IHA: B TOJIHOM TPy3y U B Oajuiacre.

Kpome mepeuncieHHBIX BbIIIE, BaXXHBIMU ISl CyJIHAa SKCIUTyaTallHOHHBIMU Kade-
CTBaMU SBJISIFOTCS:

- 0AIbHOCMb NABAHUA - PACCTOSHUE, KOTOPOE CYTHO MOXKET MPOUTHU MPHU 3aIlaHHOU
CKOpPOCTH 0€3 TOTIOJIHeHHSI TOIIMBA U CYJIOBBIX 3aI1acOB;

- ABMOHOMHOCHY - TIpENIeTIbHAS ITUTEIBHOCTh MpeObIBaHus B MOpe (B cyTKax) 6e3
MOTNOJIHEHHUS 3a11aCOB TOIJIMBA, BOJbI U MIPOBU3UU;

- ooumaemocmp - ynoo6cTBO U KOM(POPTHOCTH pa3MEUICHUS U KM3HEACSITEIbHOCTH
CYZIOBOI'0 3KHUIIaXa U acCaXXUpPOB;

- Jcugyyecms - CIOCOOHOCTh CyJIHA TIPH MOJTYyUYCHUH MOBPEXKICHUN COXPaHSATH BO3-
MOYHOCTb MUCITOJIb30BAHHUS €0 M0 NPIMOMY HAa3HAYEHUIO.

Mopexoanbie KayecTBa. JTa TPYIIa KAa4eCTB Cy/HA 00yCIaBIMBAaET ero Oe3ornac-
HOCTb IUIABAHUS U HAJIE)KHOCTh AKCIUTyaTalluH.

K 3TuMm kauectBaM OTHOCATCS CHENYIOLINE:

- njagyuecms - CliocCOOHOCTH Cy/THA TUIABaTh C 33JJaHHBIM MOTPY>KEHHEM B BOLY TIPH
3aIaHHOM TIOJIOKEHUU OTHOCUTEIBHO €€ TIOBEPXHOCTH, UMesl Ha OOPTY MOJI0KEHHBIE 1O PO-
Iy CITY>XOBI TPYy3BI;

- 0CmMOoN4YUEOCmd - CIOCOOHOCTh CYyJTHA, BBHIBEJICHHOTO HAKJIOHEHHEM KaKMMUIHOO
CUJIaMHM M3 TIOJIOKEHHMSI PAaBHOBECHSI, BO3BPAIATLCA K HEMY I0OCJE YCTPAHECHUS! NMPUUYUHBI,
BBI3BaBIlICH HAKJIOHCHUE;

- HeNROMONAAEMOCMb - CIOCOOHOCTD Cy/IHA OCTaBaThCS HA IUIABY MOCIIE 3aTOIICHUS

YacTH €r0 BHYTPEHHHX MOMENICHUN (OTCEKOB) HE OMPOKUIBIBASICH U COXpaHss MPU 3TOM
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BO3MOKHOCTh XOTsI Obl OTPAaHWYEHHOI'O WCIOJIB30BaHMs CYJHA MO €ro NMpsSMOMY Ha3Hade-
HUIO;

- ynpaensemocmsp - CIOCOOHOCTh CyJIHa yJE€pPKUBATh WM U3MEHATHh HaIlpaBlieHUE
CBOETO JIBMKEHHUS MO JKEJIAHWIO CYIOBOJUTEINA. JTO KAueCTBO MPEANoJiaracT Haludyue y
Cy/lHa BO-TIEPBBIX, CBOICTBA MOBOPOTIUBOCTU, T.€. CIIOCOOHOCTH OBICTPO H3MEHATH
HaIpaBJICHUE CBOETO JIBUKEHHUS, U BO-BTOPHIX, CBOMCTBA YCTOMYMBOCTH HA Kypce, T.€. CIO-
COOHOCTHU yAep:KaHHS HEU3MEHHBIM HAIIPABJICHUSI CBOETO JIBHXKCHHUS;

- X00KOCM®b - CTIOCOOHOCTh Cy/IHAa MEepeMeIIaThCcsl B BOJE C 3aJaHHONW CKOPOCTHIO
MoJ] JEHWCTBUEM NPWIOKEHHOM K HEMY JABMIKYIIEH CHJIBI, CO3JaBAE€MOM CIEI[MaJIbHBIMHU
YCTPOMCTBaMU, Ha3bIBAEMBIMU JBH)KUTEIISIMU;

- HPOYHOCTH - CIIOCOOHOCTH CyAHA MPOTHBOCTOSITh HE pa3pylIasich JEUCTBUIO CHII
BECa, CUJI TUIaBYYECTH, CHII COTIPOTUBIIEHUS BOABI U CUJI UHEPLINH;

- MAHEBPEeHHOCMb - COBOKYITHOCTh HaBUTAIITMOHHBIX CBOMCTB Cy/AHA, 00eCIIeUnBalo-
masi ero nepeMeIieHre B Hy)KHOM HampaBJICHUH ¢ TpeOyeMol CKOPOCThIO M HEOOXOIUMBIN
OTPE30K BPEMEHH. DTO KAYECTBO 3aBUCHUT OT YIPABIIEMOCTH, XOJKOCTH M HMHEPIUOHHBIX
CBOMCTB.

2.3 IloHsiTHE O MPOYHOCTH CYAHA

IIpounocmov Kopnyca - €ro CIOCOOHOCTH MPOTHBOCTOSTH BO3JICHCTBUIO BHEIIHUX
yCWIHMi 0e3 HapyIIeHHs 1EIOCTHOCTH U (POPMBI KaK BCErO KOpPIyca B I[EJIOM, TaK U €0 OT-
JIETTbHBIX KOHCTPYKIIUM, KOHCTPYKTUBHBIX Y3JIOB M 3JIEMEHTOB.

Mecmnasa npounocms - CiOCOOHOCTh MPOTUBOCTOATH CUJIaM, JIEUCTBYIOIIUM B TIpe-
Jenax JIMIIb OTIACIBHBIX KOHCTPYKTHUBHBIX JJIEMEHTOB, TaKMX KaK Y4YacTKH TanyO, Ijat-
dbopm, mepedopoK, HACTUIIA BTOPOTO JHA, KPBIIIEK JTIOKOB TPY30BBIX TPIOMOB, HAXOISIIAXCS
MOJ1 IEWCTBUEM CHJI Beca IPY30B, JbJIa, JaBICHUS 3a00PTHOM BOJIBI.

Oowan npooobHas nPoOUHOCMd - CIOCOOHOCTH TIPOTUBOCTOSATH CHJIaM, JCHCTBYIO-
MM Ha KOPITYC, YCJIOBHO MPECTABISIEMbIM MyCTOTENOHN, YIJIMHEHHON TpyOUyaToil OalKoi,
MOKOSIIIEHCA HA YIPYTOM CIUIOIIHOM OCHOBaHUU. [Ipu 3TOM paccMaTpuBarOTCS JIUIIb CHUJIBI,
JIEHCTBYIOIIME B BEPTUKAJIBHON MPOJOJBbHON TUIOCKOCTH. JlepopMamuu B 3TOM MIOCKOCTH
BBI3BIBAIOT OOIIUI MPOAOTBHBIN U3THO.

Ecnu cpenusis yacTh AJMHBI CyJHA HArpy:kKeHa OOJbIINE, YEM €r0 OKOHEUYHOCTH, TO
KOPITYC UCIIBITHIBAET MIPOTHO, TPU KOTOPOM BEPXHSIS Many0a OKa3bIBAETCS CXKATOM, a JTHUIIES
pPacTSAHYTHIM.

Ecam e OoKOHEYHOCTH Harpy>KeHbl OOJIbIlIe, YeM CPEIHsISl YacTh, TO KOPITYC HCIIbI-
THIBAET Meperud, u Toraa nanyda OKa3bIBAETCs PACTSIHYTOM, a JHUIIE CKATHIM.

B nporecce npoekTupoBaHus Cy/Ha MECTHasi U 001Iasi MPOA0IbHAs MTPOYHOCTh pac-
CUUTBIBAIOTCS Pa3/IeNIbHO.

B ycnoBusx skcrutyataiiii KOHTPOJIb U MPOBEPKA MECTHOW MPOYHOCTH BBIMOJIHSIETCS
Mo JOMYCTUMBIM Harpy3kam Prom, T/m . X HOpMBI 1711 BepXHEW mayiyObl, HIXKEPACIomo-
YKEHHBIX MaTy0 U T1atgopM, HACTHIIOB BTOPOTO JIHA, & TAKXKE JTFOKOBBIX KPBIIIEK TPIOMOB U
TBUHJICKOB MPUBOAATCA B MHDOpMaIuu 06 0CTONYMBOCTH U IPOYHOCTH.
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[Ipu pacyere oOmiel MPOJIOJIBHON MPOYHOCTH YUUTHIBAIOTCA CUJIBI BEca BCEX die-
MEHTOB CaMOTO KOpITyCca, YCTAHOBJICHHBIX HA CYIHE MEXaHHU3MOB, allapaToB, YCTPOMCTB,
CUCTEM TPYyOOIPOBOJIOB U KaOENbHBIX TPACC, CYIOBBIX 3a11aCOB TOIUIMBA, CMAa30YHBIX Macell,
pecHOM BObI, Oannacta 3a00pTHOM BOJABI, IEPEBO3UMBIX CYAHOM I'PY30B M IPOTUBOJCH-
CTBYIOIIIE UM BEPTHKAIBHBIE COCTABIISIOIINE CHJI AABJICHUS BOABI HA HAPY)KHYIO OOIIUBKY
KopITyCa.

Anrebpandeckasi CyMMa BCEX YKa3aHHBIX CHJI COCTABIISIET HArpy3Ky Kopmyca - Oaii-
ku. V3-3a HenmpephIBHOTO U3MEHEHUS CUJI IaBJICHUS BOJBI B MpOIlEcCce IBMKEHUS CyTHA HA
B3BOJIHOBAHHOM MOpE pachpejielieHle Harpy3ku 1o ero JJIMHE MOCTOSHHO MeHsieTcs. [lo-
ATOMY JJIsl YIPOIIEHUS PacyeTOB MPUHUMAETCS JOMYIICHNE, COCTOSIIEE B TOM, YTO HanOo-
jee HEOJIArompUATHBIMU CUMUTAIOTCS TAaKHE JIBAa IMOJIOKEHHUS CyJHA OTHOCHTEIHbHO BOJIHBI,
JUTMHA KOTOPO# TOYHO paBHA pacuyeTHOU JyMHe cyaHa (puc. 2.2):

- MUJENB-IINAHTOYT PACIONaraeTcsi Ha MOJOIIBE BOJHBI, T.€. KOPIMYC HCIBITHIBAET
poruo;

- MUETB-IIMAHTOYT PACIIONIaraeTcsi Ha BEPIIMHE BOJHBI, T.€. KOPIYC HCIBITHIBACT
neperuo.

Haiins ¢ ydeToM yka3aHHOTO JOMYIICHHS XapakTep paclpeiesieHus Harpy3Kd I10
JUTMHE CYJHA, Jajiee, KaKk ¥ B COMPOTUBICHUN MaTEPHAIIOB, OMPEICIISIIOTCS 3aKOHOMEPHOCTH
W3MEHEHHUS TI0 JJIMHE Cy/AHA-0alKu BHYTPEHHUX CHIIOBBIX (PAKTOPOB, T.€. U3TUOAIOIINX MO-
MEHTOB M U nepepe3bIBatoIIMX (MIOMEePEYHbIX) CHJI, a TAK)KE UX YUCIICHHBIC 3HAYEHUSI.

a’ NN

f
1- 222 2 -7

Pucynoxk 2.2 - 3ru6 cyqHa Ha BOJTHEHUU:
a — Ha BEpIIMHE BOJHBI; O — Ha MMO/IOIIBE BOJIHEI.
1 — BeImIe NI U3 BOJBI 00BeM; 2 — BomIeAIuil B Boxy o0bem; f — crpenka mporuba xopiry-
ca OT ACUCTBYIOUINX HA HETO CHJI.
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Pucynox 2.3 — Dniopsl H3ru0aronmx MOMEHTOB U MIEPEPE3bIBAIOIINX CHIT

B mponecce skcmmyaranuu CyJoB UX IPOYHOCTh KOHTPOJIMPYETCS JAUOO MO CHElH-
QJIbHBIM JTHarpaMMaM KOHTPOJISI IPOYHOCTH, JIUOO € MOMOIIBIO MPUOOPOB TUIIA CTAJIOUKA-
TopoB. [lo aumarpamme, kotopast 00bIyHO TipuBoAUTCA B MHbopmammu 06 OCTOWYUBOCTH,
MO>KHO MPOBEPUTH MIPOYHOCTH ISl JTFOOOTO COCTOSTHUS HArpy3KH CyAHa U B JIFOOBIX YCIOBU-
X €r0 DKCIUTyaTalluy, T.€. IPU CTOSTHKE B TIOPTY, HA peiijie, WK B mpoliecce peiica.

2.4 Tlonsitue 0 HAOOpe, MEPEKPHITHAX U CHCTEMaX HA0opa Kopmyca cyaHa

Jlnst mpuaHus Hapy>KHOW OOIIMBKE MPOYHOCTH U KECTKOCTH OHA U3HYTPH MOJIKPET-
JIeHa CHCTEMOW CBApHBIX WJIM KaTaHBIX 0aJOK, UMEIOIINX 00Iee Ha3BaHUE HAOOP Kopnyca
CyoHa.

banku Habopa 00pa3yloT IIOCKHUE pambl - KOHCTPYKLUU C JIEKAITUMH B OJJHOU
IUIOCKOCTH OajIKaMu, KOTOPbIE XKECTKO CBA3aHbI MEXKIAY COOOH B y3Iax.
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Pucynok 2.4 - [lonepe4Hbl€ IMAHTOYTHBIE PaAMBI:
a - B Cpe/lHEN 4acTH cyiHa; O - B HOCOBOI OKOHEYHOCTH; B - B KOPMOBOW OKOHEYHOCTH.
1 - 6umcer; 2 - mmaHTroyThI; 3 - GJop; 4 - KHUILIBL, 5 - OpakeTa; 6 - KapJIUHTCHI;, 7 TUIIEPCHI

Kpome Toro, kopmyc paszeneH Ha psii OTCEKOB NPH MOMOUIM TUIOCKUX auadparm,
MOJIKpEIJICHHBIX OalikamMu Habopa (manyObl, mIaT@opMsl, MONEpPEeYHble U MPOJOJIbHBIE TIe-
pebopkn). [Ipu 3TOoM ropuzoHTaIbHBIE AUA(PArMbl IPUHATO HA3BIBATH

HacTUIaMu (HACTUJ NanyOsl, mIaT(GopMbl, BTOPOTO THA).
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Yactu xopmyca, COCTOSAIINE U3 YIaCTKOB paM U CHCTEMBI IEPECEKAIONIUXCS C HUMH
Oasiok Habopa, 00pa3y0T KOHCTPYKIINH, Ha3bIBaeMble nepekpoimuamu. OHu
HOJIPa3IeISIOTCS Ha THUILEBBIC, OOPTOBBIC U ManyOHbIe (puc. 2.5).

Pucynox 2.5 — IlepekpbIThs KOpIyca CyJaHa:
| - naumesoe, Il - 6oproBoe u 111 - manyGHoOe:!
1- mHUIMEBON CTpUHTED; 2 - BEPTHKAIBHBIN KWib; 3- ¢uiop; 4,11- GopTOBBIC TIOJIOT-
HUIIA; 5 - MNAaHToyTHI; 6 - mamyOHbIi HacTWT, 7,9 - MayOHBIN CTpUHTEp; 8 - KOMHHTC JIIO-
ka; 10 - momepeuHnas repebdopka.

CorjacHO TPUHATOW KIIaCCHU(DHUKAIMK, Gopmosoe nepekpovimue, (puc. 2.5) HaOpaHO
110 nonepeyHol CUCTEME, TaK Kak B Habope mpeoliiafaloT NonepeyHble OalKu - wnanzoy-
mol, sSBISIOIIMEcs OalkamMH TJIABHOTO HampasiieHUs. B kauecTBe NEpeKpecTHHIX CBs3eH
3/1€Ch CIYXaT NPOAOJIbHbIE OAJIKU - HOpMOGble CHIPUHZEDDL.

[Inanroytsl u GOPTOBBIE CTPUHTEPHI BOCIPUHUMAIOT OCHOBHYIO YacTh HArpy3KH C
JUCTOB OOIIMBKH OOPTOBOIO MEPEKPHITUA H MEpearoT Ha nagay0y, JHUILY U HOMEpPEYHbIM
nepedopkam. YacTh Harpy3Ku o MIMAaHTOYTOB NepeaaeTcss Ha OOPTOBBIE CTPUHTEPHI, C HUX -
Ha paMHbIE IIMAHTOYTHI 1T OTIOPHBIN KOHTYP.

JIHUIIIeBOE MEPEKPHITHE KECTKO CBSA3aHO ¢ OOPTOBBIMH, OOPTOBBIEC - C MAaNyOHBIM H
JHUIIEBBIM, TATYOHOE OMUPAETCA HA OOPTOBBIE MEPEKPHITUS U EPEOOPKH.

B onuweeom nepexpvimuu, nabpanHoMm 1o 3TOH Ke CHUCTEMe, MPeoOIIaTatoIIuMu
OaJKaM¥ TJIABHOTO HAIIPABJICHUS SBIISIOTCS ¢)10pbl, a TIEPEKPECTHBIMH CBSI3IMU - TIPOIOITb-
Hble Oanku - OHuwmesvle cmpunzepot (puc. 2.5). Harpysku, nelcTBYyIOIIUME HAa JTHUIIEBOEC
NEePEeKPBITUE CO CTOPOHBI HAPYXHOW OOIIMBKH, paclpeAessioTcs TJaBHBIM 00pa3oM Ha
NPOIOJIbHEIE pedpa, MEHbINAsl YacTh Harpy30K MPHUXOTUTCS HETIOCPEICTBEHHO Ha OOPTOBBIC
MIMaHroyTel U nepedopku. [IpononsHeie pedpa nepenaroT ycuaus Ha (BIopsl, YaCTHYHO Ha
OTIOPHBIN KOHTYp - TIOTIEpeUHbIe epeOOpKH; (DIOPHI TaKkKe pacHpeeNsaoT yCuInsa Ha 60p-
TOBBIE MEPEKPHITHS U HAa TIEPEKPECTHBIC CBS3H - JTHUIIEBBIE CTPUHTEPHI, IEPEIArOIINe YCH-
J¥s Ha IepeOopKH.
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ITanyonoe nepekpsimue (HaxoaUTCs MO/ NMATYOHBIM HACTHIIOM U Ha puc. 2.5 He mo-
Ka3aHO) 10 YCIIOBHUSM COOPKHU ¢ OOPTOBBIM MOJOTHHUIIEM TAK)KE UMEET MOMEPEUHYI0 CHCTe-
My HaOopa, TOJIBKO B KauecTBe 0ajloK- INIaBHOT'O HAMPaBIICHHUS UCTIOIB3YIOTCS OUMCHL, a Tie-
PEKPECTHBIX CBSI3€H - MPOAOIBHEBIE HAIYOHbIE CIMPUHZEPLL N KAPJIUHZCHI.

Inemenmul nepekpvimus. [lepekpbITHeM Ha3bIBaeTCsA CUCTEMa 0ANOK, MEPEKPBITHIX
HACTWJIOM WJIM OOIIMBKOW. DJIEMEHTaMH MEPEKPBITHUS SABISIOTCS OAJIKU pa3IHYHOTO Mpodu-
751 (IIOJIOCHI, YTOJBHUKH, MOJ0COOYIBOBI, T — 00pa3Hble U APyrue Npoduin) U CTadbHbIE
JucTHI (puc. 2.6).

Pucynox 2.6 - [lpodunbHbIi mpokat
1 — paBHOOOKUI YTrOJNBHUK; 2 - HEPAaBHOOOKUH YTrOJNbHUK; 3 — MIBEIJIEp; 4 — ABYTABD;
5 — yrnoOynb0; 6 — TaBp; 7 — M0A0COOYIBKO; 8§ — CUMMETPUUHBIN 1M0I0cO0YNBO; 9 — MoKo-
BbI Tpodmtb; 10 — cermeHTHBIN mpoduib; 11 — npyTkoBas crainb; 12 — Tpyoda.

[IpeoGnaaromuM TUIIOM COSAMHEHHUH CTaTbHBIX KOHCTPYKIIUNA B CYJOCTPOCHUU SIB-
JISIFOTCS CBapHBIE coenHeHns. CBapka 00ecTiednBaeT paBHONPOYHOCTh COSAMHEHUS CBAPH-
BaeMBbIX JIMCTOB, OAJIOK U JAPYTHX JACTalleH (J1aXke TAKUX MACCHUBHBIX KaK JETAIA aXTCPIITCB-
Hs U GopiuteBHs). [llupoko npuMeHseTcs U JaeT OTJIIMYHBIE PE3YIbTaThl IPU BHICOKOM
NIPOM3BOIUTENBHOCTH TPy aBTOMATHYECKas M IMOJTyaBTOMATHIECKast AJIEKTPOCBAPKa MO
crnoeMm (roca. J[ocTaTouHO MIMPOKO MPUMEHSETCS pydHas CBapKa U MOJyaBTOMAaTHYECKas
CBapKa B CpeJie 3alllUTHBIX Ta30B.

banku cymoBoro Ha®opa B 3aBHCHMOCTH OT WX OPHUEHTAIMU TOAPA3JCIAIOTCS Ha
poJoJIbHBIE U TonepeyHbie. [Ipu 3ToM kecTkre MacCHBHBIE OajKy OJHOTO HAMpPaBIICHUS
(T.e. BOOMB Cy/JIHA, WJIM TIOTIEPEK HETO0) HA3BIBAIOTCS OaJIKaMU 2/1a8HO20
HanpaeieHus, a ONUPAOIIUECS Ha HUX 00Jiee MEIKUE 1 MEHEe JKeCTKHE OATKN Ha3bIBAIOTCS
nepeKpecmHbIMU C8A3AMU.

Ecnu 6anku rmaBHOTO HaNpaBISHHSI MPOXOAT BAOJb Cy/IHA, TO TOBOPST, YTO
OHHU 00Pa3yIOT HPOOOILHYIO CHCTEMY Habopa KopIryca CyAHa, a €CIH MONepeK -TO
nonepeunyio.

[Tpu mpomonpHOI cucTeme Habopa (puc. 2.7, a) ITUHHBIE CTOPOHBI IACTUH
JUCTOBOW OOIIMBKH MEPEKPBITUN, OTPAHMYEHHBIX HA0OPOM, HAIMPaBJICHBI BIOJbL CyJIHA, a
IpY TIOTIEpEeYHOM - monepek (puc. 2.7, 6).
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a} NpogonsMas cHCTeMa 6) NonepevHan cacTema
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Puc. 2.7 - Pacnionoxxenue 0anok mpu MpoI0IbHOM U MonepeuHol cucteMax Habopa 1
- topsl (6uMCHI); 2 - cTpuHTEp (KapiauHTC); 3 - TPOIOTbHBIC OaTKH

Kpome npomonbHOI 1 oniepeyHol cucteM Habopa I0BOJIBHO YaCcTO MUCTOIb3YEeTCs
cMerIaHHas (KjieTyaras) cucreMa Habopa, Mpu KOTOPOU MPOI0JIbHBIE U TIOTIEpEYHbIE OAIKH
paccTaBlieHbl HA TPUMEPHO OJMHAKOBBIX PACCTOSIHUSAX APYT OT Apyra U KoHDUrypaus
TUTACTUH OOIIMBKH, OTPaHUYEHHBIX HAOOpOM, TIpUOIMKEeHA K KBapaTy.

Ilonepeunas cucmema - OCHOBHas, Hamboliee cTapas cuctema Habopa, KoTopas
MPUMEHSJIACh ele MPH MOCTPOUMKE ACPeBSHHBIX cyqoB. OHa HaJEKHA B AKCIUTyaTallMd U
MIPOCTa B U3TOTOBJIEHUH, B HACTOSAIEE BPEMSI IPUMEHSETCS MPEUMYILIECTBEHHO IIPU CTPOU-
TEIHCTBE MaJbIX U CpelHuX cynoB iuHOM g0 100 M. HaGop kopmyca mpu 3Toil cucteme
COCTOUT M3 YacTO YCTAHOBJIEHHBIX WNAH2OYMO8 U (h1opoé U PEAKO OTCTOSIIUX JIPYr OT
Ipyra cmpuHeepos.

Kopnyc cyana, HaGpaHHBIN HO MTONEPEYHOM cUCTEMe Habopa, XOPOIIIO BEIACPKUBACT
HArpy3Ky OT oOmiero u3ruba, 0COOEHHO B OKOHEYHOCTAX Ja)Ke Ha CyAax AJUHOW 3HaAuH-
TenbHO Oonbie 100 M, TlIe MIMaHrOyThl OMUPAIOTCS Ha PSAJl TOPU3OHTANBHBIX MIATHOPM.

B HOCOBOI1 OKOHEUHOCTH 3Ta CHCTEMA JOCTATOUYHO XOPOIIO BOCTIPUHUMAET JUHAMHU-
YEeCKHUE HArpy3KH OT yAapoB O BOAY (CIEMMHMHT).

OcHOBHBIE TPEUMYIIECTBA HONEPEUHOU cucmeMbl Habopa:

- MPOCTOTa KOHCTPYKITUH;

- yn1oO0CcTBO cOOpKH KOpITyca CyJHa Ha CTarere;

- Xopotiasi 00eCTIe4YeHHOCTh TPOYHOCTH KOPITyCa 3a CYET UCIOIb30BaHUS MITAHTOYT-
HBIX paM, MO3BOJIMBINAS. YMEHBIIUTh KOJUYECTBO MOIMEPEUYHBIX MepeOOpOK, YIYUIIUTh HUC-
MOJIb30BAHUE BMECTUMOCTH TPIOMOB U COKPATHUTh YHUCIIO TPY30BbIX JIFOKOB.
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Pucynok 2.8 - [lonepeunas cucrema Habopa Kopryca cyaHa 0e3 TBOMHOIO JTHA:

1 — obmuBKa mHUINA; 2 — TONYOHHIA;, 3 — KWIb BEPTHKAIBHBIN; 4 — KWJIb TOPU3OHTAIBHBIN; 5 —
pedpo kecTkocTu ¢uiopa; 6 — CTPUHTED JTHMINEBOM; 7 — ya3(BIpe3); 8 — (JI0op CIUIONIHOM; 9 — KHH-
na ckynosas; 10 — ctpunrep 6optoBoif; 11 — mmaHroyr TproMHbId; 12 — nuct HakimagHOM; 13 —
HIMTAHTOYT PaMHBIM TpIOMHBIN; 14 — OumcoBas kuuna; 15 — momyoumc; 16 — danpmbopt; 17 —
croiika (anpmobopra; 18 — koHIEBOH Oumc; 19 — mmanmupe; 20 — 6umc; 21 — nepebopka momneped-
Hasi; 22 — KapiuHrc; 23 — HACTUI BepXHel nanyObl; 24 — KOMUHTC JIIOKa MOMEepedHbIi; 25 — pedpo
KECTKOCTH KOMHHICa; 26 — JHCT BBapHOW YTOJINEHHBIN; 27 — CTOMKa mepeOOpKu pamHas; 28 —
cTolika mepebopku; 29 — crpunrep nanyoHsiii; 30 — mmuperpek; 31 — obmmBka 6opTta; 32— auct
CKYJIOBOM 0o0mmBKH; 33 — cToika jokoBas; 34 — Opakera; 35 — kouTpodopc; 36 — mmwuiepc; 37 —
KOMUHTC

IIpooonvnas cucmema HabOpa UCTIONB3YETCS B THUIIEBBIX U OOPTOBBIX MEPEKPHITH-
X, HauboJiee yJaleHHbIX OT HEUTPATBHOM OCH CeueHHs Kopmyca Ha cyaax jiuHou 100-120
M. [Ipu 310l cucteme HabOp COCTOUT M3 OIU3KO PACIIONIOKEHHBIX MATYOHBIX CMpUHeepos u
NOPOJOJBHBIX OalOK M IIMPOKO PAa3HECEHHBIX KAPIUH2C08 W PA3PE3HBIX WNAH2OYMOS.
Hapy:»xHble 11CThI OOIIMBKY B HUX PaclojararoT BJIOJIb CYAHA, YCTOWYMBOCTh UX MPU MPO-
JO0JILHOM Habope B 4 pasa BbIlIe, YEM IPU MONEPEUHOM MPH OJUHAKOBOM PACCTOSIHUN MEXK-
ny OamkamMu B 00€MX CHCTeMax.

Kopnyc Gonbmioro cynna, HaOpaHHBIN 10 MPOJIOJILHON cUCTEeMe, JIerde KopIyca, mo-
CTPOEHHOT'0 HO IMOMNEPEeYHol cucteMe. ITo 00BACHAETCA TeM, YTO IpH o01ieM u3rude Kop-
nyca OO0JbIIOe YUCIIO MPOAOJIbHBIX 0anok 3¢ ¢eKTuBHEE BOBJICKAIOT B pabOTy HapYXKHYIO
OOIIMBKY, HACTHJIBI 1TaNTy0 W BHYTPEHHETO JTHA.

Kombunuposannas (cmewannasn) cucmema nabopa npeuMyIeCTBEHHO MTPUMEHSIETCS
IPY U3TOTOBJICHUU KOPITYCOB CYXOTPY3HBIX, HAMBHBIX U MACCAKUPCKUX CYIOB AITUHON 00-
nee 130 M, a Takke Ha TPY30BBIX CyJax JUIsl IEPEBO3KM MAccoBBIX Ipy30B. Ho 3Toii cucreme
naxyObl ¥ JHUINA, 1aXKe PU OTHOCUTEIFHO MAIIBIX PACCTOSHHIX MEXKIY IMOTICPEYHBIMH TIe-
pebopkamu, BBITOJHEE HAOMpaTh HO MPOAOILHON cucreme. Jlyis Habopa OOPTOBBIX mepe-
KPBITUHA, TOCKOJIBKY JUTMHA TPIOMa OOBIYHO OOJIbLIE €Tr0 BBICOTHI, LieJIecooOpa3Hee mpuMe-
HSTH TIOTIEPEYHYI0 CUCTEMY C OOJIBIIIMM YUCIIOM IIMAHTOYTOB. B 3THX yCIOBHAX COMPOTHB-
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JeHre 60pPTOBOro Habopa MECTHBIM Harpy3kam, KOTOPBIM Yallle BCEro noasepratorcs 0opra
cynHa, 6onee 3pPeKTUBHO, UEM TIPH MPOIOTHHON CUCTEME.

OKOHEYHOCTH CYZ0B OOBIYHO HAOMPAIOT HO MOMEPEUYHON CHCTEeME, TaK Kak B HUX Ha
KOPITYC Cy/JHA JEUCTBYIOT NMPEUMYIIECTBEHHO MECTHBIC Harpy3ku. Kpome Toro, mpumeHe-
HUE TPOJIOJILHON CUCTEMBI HA0Opa B OKOHEYHOCTSIX BCTPEUYACT TEXHOJIOTHYECKHE TPYHAHO-
CTH.

[Ipu cMmemanHOM cucTeMe JHUIIEBAas OOIMIMBKA MOIKpEIICHA cmpuHeepamu, maimyo-
Hasl - MPOJIOJIbHBIMU MOANATyOHBIMH OalikaMu, a O0PTOBAs - wWNnaHeoymamu ¢ HOpMaabHbIM
PACCTOSIHUEM MEKy HUMHU.

Br10op TOI vyt nHOM cucTeMbl Habopa MPOU3BOAUTCS HE JJIsl CYJHA B IIEJIOM, a pas-
0eNbHO IJIA KaXI0T0 KOHKPETHOTO MEPEKPHITHS U HEPENKO - JJIs OTICIbHBIX €r0 YYaCTKOB.
[Tpu 3TOM TIIaBHEIM (haKTOPOM BBIOOpA SIBIISIETCS COOTHOIIICHHUE Pa3MEPOB CTOPOH MEPEKPHI-
THS, a TaKXKE HaIpaBJICHUS JEHCTBYIONIMX Ta HEro HAarpy3ok (MOTMEepeK WM BIOJb). Tak,
HaIlpUMep, nonepeurvle Hazpy3Ku TMPeodIanaloT U 60pmMo6vIX N OHULUEBbIX TIEPEKPBITHSX,
CJICIOBATENBHO, JUISI IPUIAHUS UM OOJBIICH TMPOYHOCTH 3]IeCh HCIIOIB3YETCS nonepeynas
cucmema Habopa. OHa MeHee CIIOKHA, 0oJiee TEXHOJIOTHYHA MPU U3TOTOBJICHUH MOJOTHH-
11, Jy4Ille MPUCIOCO0IeHa K BOCTIPUSATHIO MECTHBIX Harpy30K, B TOM YHCIIE JaBJICHHUS JIbJa
Y yIapHBIX YCHIIUN.

2.5 HapyskHasi 001IMBKA, HACTHJIBI NAJY0 M BTOPOIO JAHA

Hapyxnas oOmuBKa oOecneuMBaeT IUIaBYYECTh CYJHA; HACTHJI BEpXHEH MNairyObl
MpeoTBpAIlaeT TOMaaHrue BOAbl BHYTPh CyJHA CBEpPXY; BTOpPOE JHO OOEcreunBaeT Hemo-
TOIUIIEMOCTh MIPH MOBPEXKACHUHN HApY>KHOW OOIIMBKYU JHUINA U 00pa3yeT MOMEUIeHHs - 1U-
CTEpHBI ¥ TAaHKH JUIsl XpaHEHUs TOIUIMBA U BOJBI B MEKAYAOHHOM IIpocTpaHncTBe. OqHOBpe-
MEHHO yKa3aHHBIE JMCTOBbIE KOHCTPYKLUH SIBJISFOTCSI OCHOBHBIMU KOPITYCHBIMU CBSI3SIMM,
oOecreynBaroIMMU OOIYI0 NPOAOIbHYIO IPOYHOCTh CYy/THA.

Hapy>xHast oO1mmBKa 1 HaCTHIIBI 00pa3yIOTCs PSAIOM COCTHIKOBAHHBIX KOPOTKHUMHU
CTOPOHAMH JIMUCTOB, Ha3bIBAEMbBIX HOACHAMU, KOTOPBIE PACIOIATralOTCs TaK, YTO JITTMHHBIE
MX KPOMKHU UIYT BAOJIb JUIMHBI cyaHa. [llnprHa nosceeB coctasiseT oT 1,5 M 10 3 M npu
JUTMHE JTUCTOB 710 16 M. CBapeHHBIE KOPOTKHUE CTOPOHBI JTUCTOB 00Pa3yIOT CTHIKH, a IJTUH-
HBIC - Ma3bl. JIUCTHI CBApUBAIOTCS MEXKIy cO00H, 00pa3ys nmonoTHuia. banku npuBapuBa-
I0TCA K MOJIOTHUIIAM, 00pa3ys NepeKphITHUS.

Paz0uBka HapyXHOH OOIIMBKM M HACTUJIOB HAa MOSCHS NMPOU3BOJUTCS HAa KOHCTPYK-
TUBHOM YEpTEXKE, HA3bIBAEMOM PACTSIKKOM JUCTOB (puc. 2.9). Ha sTom ueprexke yka3biBa-
I0TCA:

- IJIMHA, IIUPUHA U TOJIIMHA OT/IEJbHBIX JINCTOB;

- MOJIO’KEHHUE CTHIKOB U TIa30B OTHOCUTEILHO Oallok Habopa, manyo u nepedopoxk.
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Pucynok 2.9 - PacTspkka naimyOHOTO HaCTHIIa M HApY>KHOW OOIITMBKH

Tak xak HapyxHasi OOIIMBKA UMEET ABOSIKYIO KPUBU3HY M Ha IUIOCKOCTh 0€3 pa3phbl-
BOB HE Pa3BOpPAYMBACTCS, TO HA YEPTEKE PACTSKKHU €€ Pa3BepTHIBAIOT TOJIHKO MO BEpTUKA-

. B PE3YIbTAaTC 3TOI0 Pa3MCpPhl IO BBICOTC ITOJIYHAKOTCA JICUCTBUTEIbHBIMU (C YU4C€TOM
IIPUHATOI'O MacmTa6a), d pa3sMCpPHI 110 JJIMHC UCKAKCHHBIMHU.

Hexotopsie u3 mosickeB HApyKHOUM OOIIMBKU M HACTUJIOB UMEIOT 0COOBIC Ha3BaHMUS,

yKka3aHHbIe Ha puc. 2.10.
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Pucynok 2.10 — Hapy:xHast o61mrBka

B okoHeuHOCTSX cyaHa riaBHasi THUIEBAs Oaika - Kulb, IPOXOAIIAs MO CEPeaNHE

JAHUIIAa OT HOCAa OO0 KOPMBbI, 3aKaHYUBACTCA KOHIICBBIMH OaJKamMu - uimeenamu, KOTOPLIC

CKPEIUISIOT CYIHO B €AMHOE IIeJI0€ M MPUAAIOT MY BbIPAa3UTEIbHBIN KIMHOOOpa3HBIH 00-

JUK. B HOCOBOI OKOHEUHOCTH Ku/1b 3aKaHUMBACTCS ¢hopuimeenem, B KOPMOBOU - axmep-

uimeeHem.
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Cucmemul Habopa 060111020 OHA.

[Tpu monepeuyHo# cucteme Habopa JBOWHOTO JHA OaJKaMU TJIABHOTO HAIpPaBICHHS
ABIISIIOTCSL (DJIOPBI, yCTaHABIMBAaeMble Ha KaXKIOM IIMaHroyre. llepekpecTHbIMM CBSI3IMU
SIBJISIFOTCS: BEPTHKAIbHBIA KWJIb U CTPUHTEPHI (puc. 2.11 a).

[Ipu npoponbHOM cucTemMe HaboOpa JBOMHOTO JHA OaJKaMy TJIABHOT'O HaIpaBICHUS
SBJISIIOTCS TIPOJI0JIbHBIE pedpa skeCTKOCTH (0aIKu) THUIA U BTOPOTO JTHA, & IEPEKPECTHBIMU
CBSI3SIMH — (DITOPBI, KOTOPBIE YCTAHABIMBAIOTCS Yepe3 TPU — YeThIpe mmanuu (puc. 2.11 6).

[Tonepeunass cuctema Habopa MMeEET psiji NPEUMYIIECTB: MOIIHbIE OaJKu — Imepe-
KPECTHBIE CBSI3U HE 3arPOMO’KIAIOT IPY30BbIE U JPyTrue NOMELEHHsI, O0pPT MpH HOIepeyHOn
cucTemMe Habopa Jy4llle BOCIPUHUMAET Harpy3Ky OT KOHTAKTOB C MPUYAJIOM U JIbJAMH, TaK
KaK BOCIIPUHUMAIOTCS YCHIIUS OOJIBIIUM KOJTUYECTBOM OaJIOK.
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Pucynok 2.11 - KoHCTpyKIIMS JHUILIEBOTO NEPEKPBITUS C ABOWHBIM JTHOM:
a — ronepeyHas cucreMa Habopa; 6 — MpoJIoJIbHast cucTeMa Habopa.
1 — naumeBas o0mmBKa; 2 — pedpo xecTKocTH (aopa; 3 — GIrop CIIIONTHOM; 4 — BEpTUKAIBHBIHI
KWJIb; 5 — TOPU30HTAIBHBIN KUJIb; 6 — CTPUHIEp JHUILEBON MPOHUIIAEMBbIH; 7 — HACTUJI BTOPOTO
nmHa; 8 — pyrop HenmpoHUIaeMbIi; 9 — ckynoBas kHuIA; 10 — KpaltHUIT MEeXTYAOHHBIH JTUCT; 11 —
npojiosibHas Oanka BTOporo aHa; 12 — mpojoibHas HUIIeBas Oajka.

2.6 JlnuineBbie MepeKpbhITUS

®nopsl B MO ycTaHaBIMBAKOTCA Ha KakA0M ImnaHroyte. [Ipu sToM moja nmomnepey-

HBIMH BOJIOHETIPOHHIIAEMBIMU MTepeOOpPKaMU OHH TAK)KE BOJOHEIIPOHUIIAEMBI U PA3ICIISIOT

MEXIYAOHHOE MPOCTPAHCTBO HA OTJENbHBIE OTCEKH - LUCTEPHBI JUIsI XPAaHEHUS 3aracoB
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TOIJIMBA U BOABI. J[Ba LIEJbHBIX JIMCTa 3TUX (hopoB (puc. 2.12 a) mpuBapuUBaIOTCS K BEpTU-
KaJbHOMY KWJIIO, Hapy>KHOM OOIIMBKE KOpITyca, HACTUJIYy BTOPOrO JHA M IOJKPEIUISIOTCA
BEPTUKAJILHBIMU peOpaMu 5KECTKOCTH.

Mexny BOJOHENPOHUIIAEMBIMH YCTAHABIMBAIOTCS CIUIOMIHBIE (uiopsl (puc.2.12 6),
COCTOSIIIME U3 ABYX JIMCTOB, MOJAKPEIIEHHBIX peOpaMH )KECTKOCTH M UMEIOIIUX 00JIerdaro-
M€ BBIPE3bl, KOTOPBIE CIYXKAT TAKXKe JUIsl MEpeBUKEHUS JII0JCH B MEXIyIOHHOM Ipo-
CTPaHCTBE.

Crutomisble (GIOphl CTaBATCS TaKKe MOJA (QyHIAMEHTAMM YIOPHBIX IMOJUIMITHUKOB,
cennamMu (pyHAaMEHTOB LMIMHIPUYECKUX KOTJIOB U MO/ MUIJIEPCAMHU.

a
3 it it f

Pucynok 2.12 - ®nopsi:

a- BOJIOHETIPOHUIIAEMBIH; O - CTIIOITHOM.
1 - BepTUKAIBHBIN KWIb; 2 - CTpUHTED; 3 - peOpO KECTKOCTH

B BepxHeilt yactu QIOpOB M CTPUHIEPOB JAENAIOTCA OTBEPCTHUS ISl TPOX0Jia BO3AyXa
K BBIBOJISAIIIUM BO3AYIIHBIM TPyOKam, a y THUIIA OHH UMEIOT BBIPE3bl, Ha3bIBACMbIC I'0JTy0-
HHMIAMM, JUJIs] TPOTEKaHUs TOTUIMBA UM BOJIbI K IPUEMHBIM NaTPyOKaM CHUCTEM.

PaccmoTpeHHass KOHCTPYKILIMS JHUIIEBOro nepekpbiTuss B MO HaOpaHa mo nomnepey-
HOI CUCTEME U SIBJISIETCA TUIIMYHOM JIJISl CyXOTPY3HBIX CyA0B AIUHOU 10 120 M, Tak Kak oHa
CUMTAETCA MPEANOYTUTEIbHON M3 COOOpakeHUM MPOCTOTHI U 3KOHOMUYHOCTHU. [lpu sTOM
JIBOMTHOE JTHO YCTpaWBaeTCsl Ha BCEM MPOTSHKCHUH MEXIY (OPIUKOBON M aXTEepPHHKOBOM
nepebopkamu (puc. 2.13). PaccTosinue Mexay CTpUHTepaMH U BEPTUKAIBHBIM KUJIEM 3aBU-
CHUT OT LUMPHUHBI CyAHA. B 3aBUCUMOCTH OT 3TOr0 CYJHO MOXET UMETh UX OJIHY WJIU JIBE Ma-
pbl. Jlis 1ocTyna B OTCEKHM JBOMHOTO JHA B CTPUHIEpax BBIPE3ArOTCS OBAJBHBIE WU KPYT-
JIble OTBEPCTHSI.

Ocobennocmu KOHCMPYKUUU OHUWLEE6020 NEPEKPbIMUA C OBOUHBIM OHOM NpU
npoooabHoll cucmeme Haodopa. Ilpu TponoNbHOM HM3THOE KOpITyca IHUIINE HCIBITHIBACT
NPOJOJIbHBIE PACTATUBAIOLIUE U C)KUMAIOIINE YCUITUS, OCOOCHHO Y KPYITHBIX CYJI0B.

[ToaTOMy KOHCTPYKIIMS WX JHHINEBBIX IEPEKPHITHIA TOJDKHA OOecreuynuBaTh Kak

POYHOCTH MPH PACTSHKEHUH, TaK U )KECTKOCTh TPH CKATHH.
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Pucynok 2.13 - KoHCTpyKIMs JHUIIEBOIO MEPEKPBITHS C IBOWHBIM JTHOM
IpH NONEPEYHON cucTeMe Habopa:1 - HapyHas OOLIMBKA THUIIA; 2 — TOPU30HTAIbHBI
KWJIb; 3 - BEPTUKAJIbHBIN Kb, 4 - CIUTONTHOMN (hJI0p; 5 - THUINEBOM MPOHUIIAEMBIN CTPUH-
rep; 6 - pedbpo KEeCTKOCTH; / - CKyJIOBask KHULA; 8 - KpallHUI MEXAYAOHHBIN JIUCT;
9 -HacTWJI BTOPOTO JTHA

DTO HNOCTUTaeTcs YCTaHOBKOW OoNbIIOTO uucia Oalok (IPOJOJIbHBIX CBsI3ei),
HaMpaBJICHHBIX BJOJb cyaHa (puc. 2.14), ¥ ONMUPAIOIIUXCS HA PEIKO PacCTaBICHHBIC B ITO-
MePEYHOM HampaBIeHUHU (IIOPHI (CM. Takxke puc. 2.2).

Pucynok 2.14 - KoHCcTpyKIust AHUILEBOTO MEPEKPHITUS C ABOMHBIM JHOM MPH MPOAOIHHON
cucteme HaOopa:

1 - HapyxHas oOIIMBKA JHUIIA; 2 - TOPU3OHTAIBHBIN KIIb; 3 - BEpTUKAJIBHBIN KWIIb; 4

CIUTOUTHOM (h1op; 5 - HeMmpoHULIaeMblil Quiop; 6 - THUIIEBOI MPOHUIIAEMBIN CTPUHTED; 7-

MPOJIOJIbHBIE pedpa KECTKOCTH; 8 - CKyJIOBask KHUIIA; 9 - KpalHUN MEXIyJOHHBIHN JIUCT;

10 - HacTWI BTOPOTO JHA.
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2.7 bopToBble nepeKpbITUS

Ha BBIOOp crcTembl HaOOpa GOPTOBOrO MEPEKPHITHS CYIIECTBEHHO BIUSIOT Ha3HAUe-
HHE U pa3Mepbl CYIHA, pOJ MEPEBO3HMOTO Ipy3a, OCOOCHHOCTH YCIOBHUI 3KCILTyaTalluu M
parioHa IUIaBaHHUS.

Ha OoJyibIIMHCTBE HE CHEIHATH3UPOBAHHBIX CYXOIPY3HBIX CYIOB OOPTOBBIC TIepe-
KPBITHS UMCIOT HOREPEUHYI0 CUCmeEMYy HAafopa, KOTopas OKa3bIBaeTCs HanOoJiee paruo-
HAJILHOM, TaK KakK TpeOyeT 3HAUUTEIbHO MEHBIIIE AeTanell (KHUIL, OpaKkeT) Uit COSAMHCHHSI
0aJIoK, ¥ MCHBIIIC BBIPE30B IS MPOX0/a OAJIOK OHOTO HAMPABJICHHUS Yepe3 Oallku JPyroro
HanpasjeHus (puc. 2.15).

Pucynoxk 2.15 - KoHcTpyKIins 60pTOBOTO MEPEKPHITHSI PU TIOTIEPEYHON cCUcTeMe Habopa:
1 -mmanroyt; 2 - 6umc; 3 - OuMcoBasi KHULIA; 4 -CKyJIOBasi KHULIA; 5 - paMHBIH IINIAHTOYT;
6 -60pTOBO cTpUHTEp; 7 - HACTUI MAYOBI; 8 ~-HACTUIJI BTOPOTO JIHA; 9 - 00muBKa OopTa

[Ipu 310l cucteme Habopa mMaHroytel 1 BMecTe ¢ OuMcamu 2 U GpyiopamMu IBOMHOTO
JIHa, COETUHEHHbIC OMMCOBBIMU 3 U CKYJIOBBIMU 4 KHHUIIAMH, 0Opa3yloT KECTKHE IIIaH-
TOYTHBIE PaMbl, YCTAaHABINBAEMbIE B KAK/IOM LINALUN.

B paiione MO uyepe3 kaxkble ISATh IIMALKWNA YCTAaHABIUBAIOTCS PAMHbIE IIMAHTOYThI
5 u OoproBble cipuHTepsl 6. PaccTosiHue MeXAy MOCIETHUMH U HACTHJIOM BTOPOTO JIHA 8
WK 1anyObl 7 HE MpeBbIIIAeT 2,5 M.
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Pucynok 2.16 - JlenoBsie MoAKpeIIeHUs OopTa:
1- npomMeXyTOUHBIE IIMAHTOYThI; 2 - TOMOIHUTENbHBINA CTPUHTED; 3 - OCHOBHBIE
HIMAHTOYThI; 4 - 0OPTOBOM CTPUHTEP

Ilpooonvnaa cucmema nadopa GOPTOBBIX MEPEKPHITUM MPUMEHSIETCS B OCHOBHOM
Ha KPYITHBIX HACBIMHBIX CyJax U TaHkepax. Cyaa 3TUX TUIOB UMEIOT OAHY Nany0y, a BBICO-
Ta O0pTa Y HUX OOBIYHO OOJIbIIIE, YeM PACCTOSIHHE MEXKIYy TMOIEpPEYHBIMU TepeOopKamu.
[ToaTOMY M3 yCIOBHI MECTHOM MPOYHOCTH OKA3bIBAETCSA, UTO OAJIKU TJIABHOTO HAIPaBIICHUS
1,2 myudrie pacronaratb BIoJib cyana (puc. 2.17).
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Pucynoxk 2.17 - Konctpykuus 60pTOBOTO MEPEKPHITHS TPU MPOAOIBHOM cucTeMe Habopa:
1 - 6opToBOI1 cTpUHTEp; 2 — MPOAOILHBIE pedpa KECTKOCTH; 3 - paMHBIN MITIAHTOYT; 4 - 00-
muBKa 6opTa; 5 - maayOHBIH HACTHI

Onopamu Juist 3TUX OajoOK CIyXaT PEJKO PacCTaBIEHHBIE paMHbIE IINMAHTOYTHI 3,
yCTaHABJIMBAaEMbI€ B OJTHOM IUIOCKOCTH C JIOpamMH JTHUIIA.

JInst BocipusATHA JIEAOBOM HAarpy3kKH MEXIy pPaMHBIMH IIMAHTOYTaMU YCTaHABJIMBA-
I0TCSI IIPOMEXYTOUYHBIE MOJYIUIIIAHTOYThI ¢ BBIPE3aMHU, Y€PE3 KOTOPbIE IIPOXOIAT, HE paspe-
3asCh, MPOJI0JIbHBIE peOpa KECTKOCTH.

2.8 IlepexpoiTusi naayo u miaargopm

Ilanyésr SBASIOTCS TOPU3OHTAIBHBIME MTEPEKPHITHSIMHE, TIPOCTUPAIOIIMUMUCS TI0 BCEH
JUIMHE CY/HA.

ITnamghopmer B oTinume oT namy0d UMEIOT HEOONBIIYIO MPOTSHKEHHOCTD, a Ha CyXO-
Ipy3HBIX MHOTONAITYOHBIX cyAax miat@opmbl B MO 0ObIYHO SBISIOTCS MPOJOKEHUEM Ta-
1y6. PacronararoTcst OHM TOJBKO Ha YacTH HIMPUHBI CyJHA C OJHOTO WJIHM 1O o0ouM Oop-
TaM.

B mpenenax oTAeNbHBIX CYTOBBIX OTCEKOB 00a YKa3aHHBIX MEPEKPBITHS COCTOAT U3
HACTHJIA, MTOAKPEIUICHHOTO CUCTeMOH nepecekatonuxcs 6anok. [Tonepek cynna ycranaBiu-
BAIOTCS OUMCHL, A BIOIbL Kapaunzcol (puc. 2.18).
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Pucynok 2.18 - KOHCTpYKTUBHBIE 3JIEMEHTHI MaTyOHOTO NEPEKPHITHU:
1 - Oumc; 2 -kapauHre; 3 - nanyOHbIN HacThi; 4 - OUMCOBas KHUIA; 5 - MHILIEPC

Ilpu nonepeunoit cucmeme HabOpa OMMCHI CTaBATCS HAa KaXKIIOM INIMAHTOyTE (pHC.
2.19). Eciu B mayryde UMEIOTCS BBIPE3BI, TO YaCTh OMMCOB pa3pe3aeTcss MMM Ha JBa y4acTKa,
KOTOpBIEC HA3BIBAIOTCS noaydoumcamu. OHU OJTHUM KOHIIOM ONUPAIOTCA Ha OOpT, a APYTUM -
Ha TIPOJIOJIbHBIE CTEHKH KOMUHZCO8, OTPAXMAIONINX BBHIPE3Bl U TMPEACTABISIIOMNX COOOU
MOIITHBIC TOJICTOCTEHHBIC OAJIKM, BHICOTA KOTOPBIX HaJ MaJyOHBIM HACTHUJIOM BEpXHEH Ta-

7yOBI cocTaBsieT HEe MeHee 610 MM.
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Pucynok 2.19 - bopra u BepxHss nagy0a CyXorpy3Horo cyaHa, HaOpaHHbI€ MO MONEPEUHOM
cucteMe Ha0opa (BUJ U3 TBUHJIEKA):

1 -manyGHBIN cTpUHTEP; 2 - HACTHII BepXHEH namyOsr; 3 - ¢panbmoopT; 4 - mUpCTpeK;

S - nmoschst 00pTOBOI OOMIMBKU;6 - OUMC; 7 - KapaUHIC; 8 - mUiiepc; 9 - KOMUHIC IPY30BOTO

moka; 10 - mmanroyt; 11 — HacTUI HIOKHEH (TBUHIEYHON) NaryOsl; 12 - monepevHas nepe-

Oopka
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BerHI/Ie KPOMKH KOMHHI'COB CJIIY’KAT OIIOPHBIM KOHTYPOM IJIAA TCPMCTHYHBIX 3aKPbI-

THW IPY30BBIX JIFOKOB.

KonnyecTBO KapiaMHICOB 3aBUCUT OT IIMPHHBI Cy/HA U pa3MEpPOB BbIPE30B B naiyoe
u KosebneTcst oT oxHoro 1o tpex (puc. 2.20). Ilpu Gonpmmx mnposieTax OHU MOIJAEPKUBA-
I0TCSI nuanepcamu, yCTaHaBIMBAaeMbIMU JINOO 1Mo KoHLAMm Bbipe3a B JIII, mubo mo yriam
BbIpe3a, KaK IoKa3a- HO Ha cxeMmaX. [I0OBOJIbHO 4acTO BMECTO MUJUIEPCOB YCTaHABJINBAIOTCS

IPOJOJILHBIE HOJIynepedopKu.
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Pucynoxk 2.20 - Cyxorpy3Hoe CyAHO ¢ Naiy0oi U AHUILEM, HAOpaHHBIM
10 MPOJIOJIBHOM cucTemMe Habopa:
1 - moanany6HbIe IPOONIEHBIE pedpa KECTKOCTH; 2 paMHbIN OuMC; 3 - OUMCOBas KHUIIA,
4 - HaCTHII BEpXHEH ManyObl; 5 - KOMUHTC TPY30BOTO JIFOKA; 6 - IMIMAHTOYT; / — HACTHUII Ta-
nyObl TBUHJIEKA; 8 - OMMC HIDKHEH manyosl; 9 - o0nuBka 6opta; 10 — qHUIIEBBIE TPOO0JIb-
Hble pedpa xecTkocTH; 11 - BepTHKanbHbIA Kb, 12 - nHUIEBOM cTpuHrep; 13 - crutonHon

dnop; 14 - nactun Broporo nHa; 15 - munepc; 16 - nepedopka

IIpyn HanMuMM OAHOrO KapyMHICA, YCTaHOBJIEHHOTO B JIII, MpomoabHbIE KOMUHICHI
JIOKOB TPOJJIEBAIOTCS 3a IONEPEYHYI0 KPOMKY BbIpE3a Ha pPACCTOSHUE, HE MEHEE ABYX
mmarnwid (cMm. puc. 2.19). Ilpu yctaHOBKE IBYX KapJIMHTCOB UX OOBIYHO COBMEIIAIOT C IPO-
JIOJIBHBIMA KOMUHI'CaMU I'PY30BBIX JIFOKOB, a IIPU TPEX - TpeTUM yctpausaercs B [I1.

KOHCTpYKTHBHO KapJIMHIChI MPEACTABISIOT COOON TOJICTOCTEHHBIE BBICOKHE CBap-
HbIe OAJIKM TaBPOBOT'O CEUEHUSs, MPUBAPEHHBIE K NATyOHOMY HACTHIIy, a IO KOHIIaM - K I0-
NepeyHbIM nepedopkam, NOAAePKUBAICh TAM KHULAMU. Y MPOJOJIbHBIX KOMHUHICOB JIIOKOB,
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3aMEHSIOLIMX KapJIMHIChl, HUXKHSAS KPOMKa JIMCTOB oTrubaercsi, obpasys Quianen. Bponb
MOTIEPEYHBIX KPOMOK MAaTyOHBIX BBIPE30B YCTAHABIUBAIOTCS KOHIIEBHIE JTIOKOBBIE OMMCHI.
KHunpl, coequnsiomue ux co MINAaHrOyTaMu, JenaiTcs OOJBIIMX pa3MepoB, a Npouilb
LINIAHI0yTa 4acTO YBEJINYUBACTCS.

Kpome Toro, kak U npu nomnepeyHou cucreme Habopa, BIOJIb MPOAOIbHBIX KPOMOK
BBIPE30B I'PY30BbIX JIFOKOB MIYT KOMHUHICHI - KapJIMHICBHI, a I0J KOHIIEBBIMH JIFOKOBBIMU
oumcamu B /{1 mnu o yriam JItOKOB YCTaHABIMBAIOTCS MUJLIEPCHI.

2.9 CynoBble nepedopku

[TepeGopku Ha cyaax SBISIOTCS BaKHEHIIMMH KOHCTPYKLHUSMH, TaK Kak OHH o0ec-
NEYMBAIOT HEMOTOIIAEMOCTh CYJHA MPHU MOBPEXACHUN KOPITyCa, pa3JeistoT MEXIy coO00M
IPY30BbIE IOMEUIEHUS.

Jlis obecrieueHus: HEMPOHUIIAEMOCTH OHHU JOJIKHBI BBIJEPKUBATh TUAPOCTATHYE-
CKUI HAmop BOJAbl U MHEPLIMOHHBIE HATPY3KU KMJIKMX M CBITYYHX IPY30B, a TAaKKe€ MPEnsiT-
CTBOBATh PAaCIPOCTPAHEHUIO OTHS IIPH MOXKape.

B cootBeTcTBUM C Ha3HAYEHHEM MEPeOOPKH ETSTCS HA MOTEPEYHbIE U MPOJIOJILHEIE,
BOJIOHEIPOHULIAEMbIE, HEPTEHETPOHUIIAEMbIE, TA30HETIPOHUIIAEMbIE U TPOHULIAEMBIE.

Bono- u HedTeHenponuaempie nepebOpKy, BBIICISAIONINE BHYTPU KOpIlyca CyaHa
nomenieHus: (OTCEKH), HA3bIBAIOTCS TJIABHBIMU. WX pacmojokeHue Mo JUIMHE U IIUpPUHE
KOpITyca, PacCCTOSHUS MEXIY HUMH 3aBUCAT OT HA3HAUECHMs CyJIHAa M PoJa MEepPeBO3UMOTO
rpy3a.

Ilonepeunvie znagnvie nepedopku. VIx KommuecTBo onpenensercs mpasuiaaMu Poc-
cuiickoro Mopckoro Peructpa CynoxoacTBa, KOTOpble TpeOYIOT 0043aTENIbHYIO0 YCTaHOBKY
Ha BCEX CY/ax CIEIYIOUINX nepebopok:

- (hopnkoBoOii, epBOil OT GopLITEBHS, KOTOpasi 00pa3yeT OTceK - (GOpPIIUK;

- aXTEepPIUKOBOH, MEPBOI OT axTEepIITEBHS, 00pa3yroIIel OTCEK - aXTEpNHK, BKIIO-
YaroIIuii B ce0st AeHIBYIHYIO TpYyOY;

- IByX nepeOopok, BeiropaxuBaromux MO (mpu ero pacroioXeHuu B cpelHel ya-
CTH WU CABUHYTOM B KOpMY).

Kpome nepeuncieHHbIX Ha CyXOTPY3HBIX Cynax JuiMHOUM Oosee 80 M ycTpauBaroTcs
JIOTIOJTHUTENIbHBIE TEepe0OpKHU, YUCIO KOTOphIX y cynoB mnuHou 140... 180 m mocTturaet
4...5. Ha HepTeHaNMBHBIX CyJaX pacCTOSHUE MEXAY MOINEePEeUHbIMH MepeOopKaMu ¢ IEIbI0
YMEHBIICHUSI YAApOB OT MEPEIUBaHUs TPY30B OrpaHnyuBaercs 14 M.
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Pucynoxk 2.21 - BogonenpoHuiiaeMele mornepevHbie mepedopKu:
a - pacroyoKeHue nepedopoK y rpy30Boro cyaHa (moJTHoHaOOpHOE CYIHO); b - mo-
nepevHas nepedbopka; ¢ - roppupoBanHas nepedbopka; d - TapaHHas nepedopka:
1 - 1oT; 2 - axTepnuk; 3 - axTepnuKoBas rnepedbopka; 4 - TPIOMBI; 5 - cpeHss HaJICTPOUKa;
6 -nary6a mepedopok; 7 - MaIIMHHOE OT/IEIICHUE; 8 - HIDKHSS many0a; 9 - 6ak; 10 - memHoH
auuk; 11 - popnuk; 12 - Tapannas nepedopka; 13 - aBoiiHoe AHO; 14 - TyHHENb rpeOHOTO
Bajia; 15 - KHUIGI; 16 - MOSChsl OOIIMBKHU ITEPEeOOPOK.

IIpooonvubie 2nasnvle nepedopku. v IepeOOPKU yCTAaHABINBAIOTCS TJIABHBIM 00-
pa3oM Ha TaHKEpaXx, IJie OHU UTPAIOT POJIb PA3ACIUTEIbHBIX KOHCTPYKIUNA, YMEHBIIAIOIINX
BIIUSTHUE CBOOOIHBIX MTOBEPXHOCTEH JKHUJIKMX TPY30B HAa OCTOMYHUBOCTD CY/THA U TIPOJIOJIb-
HYIO MIPOYHOCTH KOpITyca BO BpeMsi Kauku. COBpEeMEHHBIC TAHKEPBI UMEIOT OT OJTHOU 10
TpeX MPOJOJIBHBIX MEPEOOPOK.

Bce nepebopku KOHCTPYKTHBHO COCTOSIT U3 JTUCTOBOTO MOJIOTHHUIIA U OaJIOK Habopa
U TI0 BBICOTE JIOBOJISATCS JI0 TaK HAa3bIBAEMOM MayObl IEpeOOpOK, KOTOPOil OOBIYHO ObIBACT
BepxHsist many6a. [lomoTHUIIa MOTYT OBITh TIIOCKUMHU WU TOGPUPOBAHHBIMEU. B cooTBeT-
CTBUU C 3TUM MEePEOOPKU HA3BIBAIOTCS IJIOCKUMU WIIH TO(PPUPOBAHHBIMH.

IInockue nepedopku (puc. 2.22). Y HUX JUCTHI 1 TOJTOTHUII] pacroiararTcs, KaK
MIPaBUIIO, TOPU3OHTAIBHO, & UX TOJIIMHA YObIBACT CHU3Y BBEpX. [IpuunH sToMy /Be. Bo-
MIEPBBIX, IABJICHUE BOJIBI WIIH JPYTOT0 XKUAKOTO TPy3a YOBIBACT 110 JIMHCHHOMY 3aKOHY, a
BO-BTOPBIX, HIDKHUE YaCTH MEePEOOPOK B MPOIECCE IKCIUTYaTAI[UH CY/THA TIOJIBEPKEHBI 00-
Jiee CUIBHOMY U3HOCY M3-3a KOPPO3UHU MeTaJa.
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Pucynok 2.22 - KoHCTpyKIIUs MONIEpeyHOM 1epebopKu.
1 — nonoTHuIIEe NepeOOpKHU; 2 — CTOUKH; 3 — TOKOBas CTOWKa; 4 — KHUIA; O — menbd; 6 —
pebpa )KEeCTKOCTH

banku nHabopa (cToiiku 2) COCTOAT U3 MOJI0CO0YIB0a, YrOJIbHUKOB, KATAaHBIX WUIIH
CBapHBIX TaBPOB M YCTAHABIUBAIOTCS BEPTUKAIHHO MIIM TOPU30HTAIBHO (pedpa KEeCTKOCTH
6). Croiika 3, pacnionoxxenHas B J{I1, m3roraBiauBaeTcsl yCUICHHOM, TaK KaK OHa BOCTIPHHU-
MaeT Harpy3Ku IpH MOCTaHOBKE Cy/Ha B oK. KoHIIBI cTOEK U pedep KpensTcs K naityoam,
HACTUJIy BTOPOTO THA U OOpPTaM KHHULIAMHU.

T'oghpuposannvie nepedvopxu. It nepeOOPKU U3TOTABINBAIOTCS U3 TOPPUPOBAHHBIX
MITAMIIOBKOW CTAJIBHBIX JINCTOB, WIIM U3 PA3IMYHBIX MPOKATHBIX MPOQUITICH.

XKecTkocTh ¥ MPOYHOCTH TOQPUPOBAHHBIX MEepeOOPOK obecnieunBaeTcs: GOpMOt Jn-
CTOB (TOJIOTHUIIL), KOTOpas MoTy4yaeTcs Ipy IITaMIIOBKE Ha mpeccax. bonbimm npeumyiie-
CTBOM TO(pUPOBAHHBIX NEPEOOPOK SIBISIETCS TO, YTO OTHNAJAET HEOOXOIUMOCTh TPYHAOEM-
KOI mpuBapKu 6asioK. DTO MO3BOJISET CHU3UTH TPYAOEMKOCTb U3TOTOBICHHS IEpeOOPKHU Ha
10 - 15%.0OnHako, BOZHUKAIOT ONpPEENIEHHbIE CIOKHOCTU MPHU CTHIKOBKE YacTel 3THUX Ie-
pebOpoOK M TpU COCAMHEHUAX C IPYTMMU KOHCTpYKIHsMH. [lomepednpie mepeOOpKu BbI-
HOJHSIOTCS. C BEPTUKAIBHBIMH ropamMu, a MpoAoibHbIE - ¢ TOpU30OHTaNbHBIMU. ['odpupo-
BaHHBIC MEPEOOPKHA MOTYT MOAKPEIUISATHCS MOIIHBIMU paMaMH (711 TIOTIEPEYHBIX — IIeITh-
¢bI, a UTS TPOJOIBHBIX — paMHBIC CTOWKH)(puc. 2.23).
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Pucynok 2.23 - KoHCTpyKIIM ITaBHBIX INIOCKUX HEPTECHETPOHHUIIAEMBIX
NONEePEYHON U MPOJOJIBHBIX NEPEOOPOK TaHKEpa:
1 - momoTHUIIE TONIEPEeYHOM TIepeOOPKH; 2 - TOJOTHHUIIA MTPOIOIBHBIX IepeOopoK;3 - CTOM-
KU 11epebopoK; 4 - TOKOBask CTOMKA; 5 - MIMAHTOYT; 6 - GOPTOBBIE CTPUHTEPHI; 7 - CKYJIOBas
KHUIA; 8 - paMHBIN (Iiop; 9 - mpoxonbHbIe pedpa xecTkocTh aaumIa; 10 - BepTUKaIbHBIN
KWJTh

Cpenu HauboJiee BaKHBIX IEPEOOPOK BHIAEIIAIOT:

- mapannuylo, W popnuKoeyio, - IEPBYIO OT HOCA MepedOpPKyY, KOTOPast BHIT'O-
pa’KuBaeT HOCOBOM hopnuKoswiii omcex,

- axXmepnuKogyio - NepPByI0 OT KOPMBI IepeOopKy, 00pa3yromIyt0 KOPMOBOM OT-
CEK, Ha3bIBAEMBII axmepnukom.

O06a oTceka UCHIOIB3YIOTCS KakK OaslaCTHBIE B IIEISX BBHIPAaBHHUBAHUS CyJHA Ha POB-
HBIM KUJIb TIpU 00pa3zoBaHuu AuQdepeHTa Ha KOpMY WM Ha HOC WM B LENSIX yBEIUYEHUS
OCaJIKU MPH TUIABAaHUM CyJHA MOPOKHEM 3a CUeT IpreMa B HUX OayutacTHOM 3a00pTHOM BO-
Ibl. JI71s1 9TUX ke 1iesiel B TproMax yCTpauBalOT TaK HA3bIBAEMBIE 271Y00KUE YUCmepHbl, NIN
ounmauky, KOTOPble MOTYT HMCHOJB30BAaThCS TaKXKe AN XpaHeHHs XKUAKoro rpysa. OHu
MPEJICTABISIOT COOOM OrpaHUYEHHBIN CO BCEX CTOPOH 3aMKHYTHIM 00bEeM, KOTOPBIH MHOT/Ia
pa3zenstoT OAHON WJIM HECKOJBbKUMH MPOJOJIbHBIMU MepeOOpKaMu JIJisl TIOBBIIIEHUS OCTOM-
YUBOCTH cyaHA. o mupuHe TUNTaHK MOKET OBITh paBeH LIUPUHE TPIOMA, a MO JUIMHE OH
HE JIOJDKEH MpeBBIIaTh | M B LESIX SKOHOMUU o0beMa Tproma. [Ipu Gonprmmx rabapurax
BHYTpPU JIUTNITAHKA YCTAHABIMBAETCS OTOOMHBIN JIUCT JUIsl TallleHUs! KojeOaHuil cBOOOIHOM
MNOBEPXHOCTH U CHJIBI y1apOB MPUHATOM )KUJKOCTH BO BpEMs KauKH CyHa.

MecTo pacrnosiokeHHs MONepeyHbIX BOJOHETPOHUIIAEMBbIX NEepeOOpOK OOBIUHO pa3-
JMYAIOT TI0 HOMEPY IIMAHr0yTa, Ha KOTOPOM OHHU IOCTaBJeHbI (Hampumep, nepedopka Ha
65-M mmaHroyre), a MPOJOIBHBIX - HO MPOTSHKEHHOCTH €€ MEXAY LIMaHroyTamu (HampH-
Mep, nepedopka Mexay 52-m u 64-M HINaHTOyTaMH).
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Bnepenu tapanHoii mepebopku (pexe - mo3aau) B (GOPHUKE YCTpauBaeTCs CIEIU-
aJIbHBIA OTCEK - YenHou AWuUK, CIyKaun s pa3MELCHHS SKOPHOU 1IEHU.

B kopMOBOI1 yacTu mo3aauM axTepnuKa pa3MeIlaeTcsl MonepevyHas mpaHyesas nepe-
OOpKa, OTACINSIONIAsl aXTEPIUK OT KOPMOBOTO MOA30pA.

2.10 IITeBHM ¥ BBIXOAbI TPeOHBIX BAJIOB

Bce Mmopckue cya B OKOHEUHOCTSIX UMEIOT 3a0CTPEHHUSI, T/Ie 0OIIMBKA IPABOTO U Jie-
BOTO OOpPTOB COEIMHSAETCS Ha CHEIUANbHBIX YCHJIEHHBIX KOHCTpPYKIuUsAX. B Hocy - ¢dop-
HITEBHAX, B KOPME - aXTEPIITEBHSIX.

@opwmeenu. BocripuHuMash OrpoMHBbIE yCWIWS TpU ABWKCHHHM BO JIbJax, MpU
IIBAPTOBKAX W yJapax O MPEensATCTBUs, (OPIITEBEHb AOJKEH NEpeaaBaTh 3TU YCWIHS Ha
BHYTPEHHUE KOHCTPYKIIMK HOCOBOW OKOHEYHOCTH KOpIyca cyiaHa. /(s 3Toro oH JoJKeH
OBITh HA/I)KHO COEIUHEH C Manydbamu, rmiaThopMaMu, BEpTUKAIBHBIM KUJeM, OOPTOBBIMU
CTPUHTEpaMH U JPYrUMH OajkaMu Habopa, a TakKe C JUCTAaMU HapYXKHOW OOIIMBKH.

HaubGonee mpocThiM ¢ TOYKH 3pEHHs] M3TOTOBJICHHS SIBISICTCS MPSIMON HAKJIOHHBIN
dopmreBeHs (puc. 2.24).

PucyHnok 2.24 - @opuiteBeHb CBapHOI
1 — OpemTyk, 2 — IPOJI0IBHOE peOPO KECTKOCTH

Ha kpynHBIX cynax HWKHSS 9acTh (OPINTEBHS OTJIMBACTCS B BHJIE Opyca ¢ peOpamu,
K KOTOPBIM MIPUBAPUBAIOTCS: BEPTHKAIBHBINA KWIb, (hI0pHI, TUIaTGopMbl. OOBIYHO OJIUH KO-
HEIl JTUTOW YacTH 3aKaHYMBaeTCs BONHM3U (DOPIUKOBOU MepeOOpKH, a APYyrou - y miatdop-
MBI

B HacTosiiee Bpemsi yCHENIHO MPUMEHSIOTCS paziudHble (OPMBI HOCA C Karuieo0-
pa3HbIMH OyJIBOOBBIMH HAJIEJIKaMU B TIOJIBOJHOW YacTH, BHIHECEHHBIMH 32 HOCOBOW Iep-
TCHAUKYJIISP.
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Pucynok 2.25 - KoHCcTpyKIusi HOCOBOM OKOHEUHOCTH € 0ylIb0000pa3HON HAJEIKOM:

1 - xo3bIpek; 2 - BeITOpOJIKa Ha Oake; 3 - manyba 6aka; 4 - oOmmBKa 0opTa; S - MIMAHTOYT;

6 - nenHoM sAMK; 7,9 - mnardopmsel; 8 - hoprrkoBas nepedopka; 10 - BepTUKATBHBIN KWIIb;,
11 - monepeunas nepedopka; 12 - crutomHo# drop; 13 - ordoitHas nepedbopka; 14 - dpop-
ITeBeHb; 15 - rmaBHas (BepxHsis) manyda; 16 - OpemTyk

Axmepwimegnu. IT0 MOIIHbIE KOPMOBbIE OaJKH, KOTOpPbIE MOAIEPKUBAIOT PYJib U
3alMIIAOT ero Mpu KacaHuu KopMoil pyHTa. Ha OHOBUHTOBBIX CyAax axTeplITEBEHb MOJ-
JIepKUBACT TAaKKe NEHIBYIHYIO TpyOy, TpeOHOI Ban M rpeOHON BHHT, pa3MEIICHHBIN B €ro
okHe (puc. 2.26).

dopma axTepIITeBHs 3aBUCUT OT (hOpMBI Tiepa pyis (OOBIKHOBEHHOM, OallaHCHUPHOM,
noy-0aJaHCHPHOI), pa3MepoB TPeOHOTO BHHTA M (OPMBI OYEpTaHHI KOPMOBOHM HacTu
Kopiyca cyAHa. Y OOBIYHBIX TPAHCIOPTHBIX CYJIOB axTepIUTeBHU (pHC. 2.26), U3TOTaBIH-
BAIOTCS JINOO LENBbHO- JIUTHIMU, TUOO M3 OTIACNBHBIX JIMTHIX YacTei, COCAMHEHHBIX MEXIY

56



coboii cBapkoi. JIOBOJIBLHO YacTO BCTPEUAIOTCS CBapHBIC KOHCTPYKIIUM, BHITIOJHEHHBIC U3
JINCTOB, COEIMHEHHBIX ¢ KOBAHHBIMH S0JJOKOM 2 U IOJIOIIBOM 3.
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Pucynox 2.26 - AXTepmreBeHb OJHOBHHTOBOTO Cy/THA!
1 — crapu-niocT; 2 - 5670K0; 3 - mojomBa; 4 - MATKA; 5 - pyAepIocT; 6 - MeTIu pyis; 7 - OK-
HO; 8 - apka; 9 - XBOCTOBUKH

[Ipn nmpoeKTHpOBaHUM axXTEPIITEBHEN MPAKTUUYECKM HE3BO3MOYKHO OIPEICIINUTh JIEH-
CTBYIOIIME Ha HUX ycuius. [103ToMy 10 HACTOSIIEr0 BpEMEHU UX MPOYHBIE pa3MephI orpe-
JENSIOT MO0 MpaBWiIaM KJIacCU(PUKAMOHHBIX OOIIECTB WM BBIOMPAIOT MO MPOTOTHUILY.
ITpouHOE cOoeqMHEHNE aXTEPUITEBHS ¢ OCHOBHBIMHM KOPITYCHBIMH KOHCTPYKLHSMH IPOU3BO-
JUTCSl TIPY TIOMOIIM €ro XBOCTOBUKOB 9, OpemtykoB 2, Opaker 1, crutomHsix ¢uopos 3,
BEPTUKAJILHOTO KHJISl 6, IPUBAPKOM HAPYKHOH OOIIMBKY K CTapHIIOCTY (puc. 2.27).
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PucyHnok 2.27 - BHyTpeHHUE KOHCTPYKIIMHU KPEIJICHUS aXTEPIITEBHS:
1 - Opaketa; 2 - Opemityk; 3 - crutonrHoi diop; 4 - nekaByaHas TpyOa; 5 - axTeprnuKoBas
nepedopka; 6 - BEpTUKAIbHBIN KUJTb

Buvixoowt epedonvix 6anos. Ha 1ByXBUHTOBBIX CyZaX BBIXObI BAJIOB BKIIOUAIOT B ce0s
JUTHIE KPOHIITEHHBI, MOACPKUBAIOIINE TPEOHBIC; Bajbl BHE KOpITyca CyAHA, 1 MOPTHUPHI,
oOecrieunBaroIye HEMPOHUIIAEMOCTh KOPITyca B MECTaX BBIXO/a U3 HETO IPeOHBIX BAJIOB.

Y OIHOBHHTOBOTO Cy/JHA SOJIOKO axXTEPIITEBHs SIBISETCS KOPMOBOW OIMOPOW Jist
neiaBynHOM TpyOsl. HocoBO# omopoii njist Hee sIBJsieTCsl axTeprnukoBas nepedopka. Crans-
Hasl WIK 4yryHHas TpyOa Jn00 BBapHUBAaETCs, JIMOO KPEMUTC K SOJIOKY aXTEpIITeBHs Taii-
KOM CO CTOMOPHBIM KOJBIOM (pHC. 2.28), a K aXTepNUKOBOU mepebopke - O0ITaMu.
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Pucynok 2.28 - JleiiaBy1HOE yCTPOWCTBO OJHOBUHTOBOI'O CyHA!
1 - crynuua BuHTa; 2 - AeaByAHAs TpyOa; 3 - BTyJNKa; 4 - BKIAABIII MOALIUIIHUKA; 5 - BO-
JopacrpeeTuTeIbHOE KOJIBIO; 6 - IITYLEp AJISI OTBOJA BOJBI, 7 - IepebOpKa axTepIuKa;
8 - ob6imioBKa Bana; 9 - Bam, 10 - Ha)kMMHAs BTYyJIKa caidbHUKa; 11 - caapHUKOBas HaOWBKA;
12 - mrynep s moaBoAa Boel, 13 - axtepiiTeBeHb; 14 - raiika; 15 - CTOMOpHOE KOIBIIO

HerinByaHast Tpy0a COBMECTHO C BTYJIKAMHM, BKJIQABIIIAMU MOAIIUITHUKOB, YIJIOTHS-
IOIIUM CAJIbHUKOBBIM YCTPOWCTBOM, YCTPOMCTBOM JUIsl OXJIAXACHUS MOAIIUITHUKOB U IMPO-
KauKH BOJIbI, @ TAKXKE C MPUCIOCOOJIEHUEM /IS 3aMepa MPOCaIKu TpeOHOTO Bajia Ha3bIBACT-
CA 0€il08YOHBIM YCHPOUCHBOM.

MHuoroo0pa3ue KOHCTPYKTHUBHBIX Pa3HOBUIAHOCTEH TpUBENO K Kiaccuuxanuu
JEHUBYIHBIX YCTPOKCTB MO CIAEAYIOIIMM IPU3HAKAM:

- TI0 BUJY MaTepuayia MOJIIUITHUKOB. ¢ HeMemaiiuyeckumu exiadviuiamu (0akayr,
TEKCTOJIUT, KalPOJIOH, IPEBECHO-CIOUCTBIE MJIACTUKH, METAILIO-PE3NHA);

- ¢ Memannuyeckumu exaaoviuamu (6a00UTHI CO CBUHIIOBOW OCHOBOW);

- 10 BUJY CMa3KH MOJUIMITHUKOB: C BOASHOW CMAa3KOW, C MAaCIISTHOW CMa3KOW MOJ
JIaBJICHUEM;

- M0 KOJIMYECTBY M PACIOJIOXKEHHIO OMOp TpeOHOro Baja: Ha ABYX IEHIBYIHBIX
MOJAIIUIHUKAX, HA JIBYX JIEUJIBYJHBIX U OJIHOM BBIHOCHOM MOJIIMIIHUKE B KOPMOBOHU pe-
11eCC, Ha OJTHOM JICHIBYJTHOM M OJTHOM BBIHOCHOM TOJIIUITHUKE B KOPMOBOM peIiecc.

2.11 daasmbopT. JleepHoe orpaxaenue

DanpmoopT U JEePHOE OTPAKICHUE MPETHAZHAYCHBI JIJISl TPEIOTBPAIICHUS TIaJICHUS
mozeit 3a 6opT. @anbmbOpPT Takke YMEHBIIAET KOJTUYECTBO BOBI, TOMAIAI0IIEH HA TATYOY
IpHU BOJHEHUM U Kauke. BricoTa ¢anbmbopra u geepHoro orpaxaeHust oosraHo ot 800 10
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1500 MM B 3aBUCMMOCTH OT pa3MepOB M Ha3zHA4YeHHs CyaHa. MeXIy HIKHEH KPOMKOU
¢anpmbopra 1 BepxHe KpoMKoil mmpcTpeka umeercs nmpocseT 100 - 200 MM. DTOT BbIpe3
SBIIETCSA JJIUHHBIM HITOPMOBBIM MOPTHUKOM, Yepe3 KOTOpBIM BOja, MOMaBilas Ha namtyoy,
ciauBaercs 3a 6opt. brnaromaps Tomy, uTo QanbIIOOPT HE CBA3AH JKECTKO C IIMPCTPEKOM,
HaIpsDKEHUs OT U3rubda Kopiyca He nepefarorcst Gpanbmoopry, GansmbopT HE pa3pyliaeT-
Csl ¥ HEe y4acTBYyeT B o0ecreueHrH O0IIei MPOYHOCTH CyAHA.

@anvwoopm (puc. 2.29 6) - cranpHOU N0sIC, TpUCThIKOBaHHBIN K I'T] BhImEe OopTa H
MPOCTUPAIOIIMIACS BJIOJIb CyJIHA OT 10Ta 10 O6aka. OTHOBPEMEHHO OH YMEHbIIAET 3aJIUB Ia-
7yOBl BOJIOM BO BpeMs IITOPMA U TA€T BO3MOKHOCTh IKUITAXKy BBIMOJIHATH HEOTIIOKHBIE Ma-
TyOHBIE paOOTHI. /[ 3TOT0 OH M3rOTaBIMBAETCA BBHICOTOM HE MEHee | M, a ero TOJIIMHA
NPUHUMAETCS HECKOJIbKO MEHbIIIE TOJIIUHBI OopTa. J{ns npuaaHus He0OX0AMMOM MTPOYHO-
cTH (HanbIIOOPT MOAKPEIUIIETCS BEPTUKAIHHBIMU M TOPH3OHTAIBHBIMU peOpamMu KECTKO-
CTH, YCTaHaBIIMBAEMBIMHU B TNIOCKOCTH IITMIAHTOYTOB, a CBEPXY HaKphIBaeTcs nianuupom. K
nanyoe GaapmoopT KpenuTcs konmpgopcamu. JIJis CTOKa BOABI ¢ anyObl B paiioHe (ab-
mI0opTa CIy)KaT MIENEBHIE ITUTAaThl WA IITOPMOBBIE TTOPTHI.

Inanwupe, v wianmmp (puc. 2.29 6) - mosiocka U3 MPOPHILHON WIN ITOJIOCOBOM
CTayy, MpUBapuBaeMas K BEpXHel KpoMke (aibioopTa, MoanupaeMas cBepxy KOHTpGop-
caMH TS TPOYHOCTH.

Konmpdghopc (puc. 2.29 6) ( mpoTUBOACHCTBUE CHUIIC) - CTOHKA B BHJIE OPAKETHI C T10-
SICKOM WK (pIIaHIIeM M0 KPOMKE, CTHIKYIOIIas (anbiIOOpT U IIIAHITUPh K HACTUITY MaTyOsbl.
KonTtpdopcel ycranaBnuBaroTcs g obecrieueHus: NpoyHocTH (anpmdopTa B MIOCKOCTU
OuMCOB Ha paccTosiHuU He Oonee 1,8 M ApyT OT Apyra.

Bmecto danpmbopra Ha Apyrux cynax OOBIYHO YCTaHABIUBAIOT JI€€PHblE OTPaXKIe-
HUS, IPECTABIIAIONTNE cO00M THOKHUE CTaTbHBIE TPOCHI, MPOTSIHYTHIC Yepe3 KPYTiIble CTOM-
KU, 3aKpETJICHHBIEC Y KPaeB NMaTyObl, U TOT/Ia BEPXHIOK YACTh ATHX OTPaXACHHUN 00paMIIsioT
B BUJIC TTOPYYHEH CTATBHBIMHU TPYOaMH UM TBEPABIM JIEPEBOM.

Pucynok 2.29 - Orpaxnenue many0: a — oomuii Bug; 6 — panpmoopr.
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1 — danpmbopT BepxHel mamyObl; 2 — BOJHOOTOOWHHMK; 3 — JIeepHOE OrpaxacHue; 4 —
danembopT 6aka; 5 — Ko3bIpek; 6 — nmanyda O6aka; 7 — Opemtyk; 8 — ¢hopimrTeBeHs; 9 — Bepx-
Has many6a; 10 — Oumcer Gaka; 11 — sikopHbId Kimi03; 12 — kapauare; 13 — nemHas Tpy-
Oa(manyoHsIil Kit03); 14 — mmanroyt; 15 — nenHoit smuk; 16 — koMuHre moka; 17 — miart-
dopwma; 18 — Tapannas (popnukoas) nepedopka; 19 — mnanmmps; 20 — uCT dampudopTa;
21 — crotika (koHTpOodopc); 22 — pedpo KECTKOCTH

2.12 IlpuBanabublii Opyc. CKy/10BbIe KUJIH

[TpuBanbHBINA OpYC CIYXKUT 1711 IPEIOTBPAILICHUS TOBPEXKICHUSI KOHCTPYKIIMM CyHA
npu mBapToBKe. Yaie Bcero mpuBagbHbIe OpyChsl YCTaHABIMBAIOT HA IOPTOBBIX CyAax B 1-
2 psina Ha OOpTy, a UHOTAA U B | psii HA HAICTpOIKe.

Ilpueansnsie 6pycvsa npeaHa3HAYCHBI U MPEAOXPAHEHUS KopIyca CyAHa OT Io-
BPEKICHHUI MPH IIBAPTOBKE K OEPErOBHIM COOPYKEHHUSM WIH IPYTHM cyaaM. B kadecTBe
TaKUX CPEICTB MPUMEHSIOTCS JCPEBSIHHbIC, METAJUIMUECKHUE, Pe3MHOMETaUINYECKUe U pe-
3WHOBBIC MMPUBAJIbHBIC Opychs (puc. 2.30).

/lepeeannvie puBaIbHBIE OPYChS M3TOTABIMBAIOT B OCHOBHOM M3 COCHBI, KE€Ipa H
JUCTBEHHUIIBI, peXe - U3 AyOa u siceHs. [lo KOHCTPYKIIMU OHM pa3NeSIOTCA Ha OTHOPSI-
HBIC U IBYXPS/IHBIE, & Pa3MePhl X MPUHUMAIOT B 3aBHCUMOCTH OT BOJIOU3MEIICHHUS Cy/THA.

bnaromapss ynpyrum cBOMCTBaM JEPEBO XOPOIIO IMOIMJIOIMIAET IHEPTUIO yaapa, pas-
pylIasich TMEPBLIM MPU HaBalle Ha TBEPAYIO CTEHKY. HemocTaTok nepeBSHHBIX MPUBAIBHBIX
OpycheB - HEOOJIBIIION CPOK CITYKOBI, UacTasi 3aMeHa Opyca.

Memannuyeckue nipuBajibHbIE OpyChsi HE 00JIaIal0T aMOPTU3AIMOHHOM CITOCOOHO-
CTBIO, yJIap Cy/JHA O MpUYaJl HE CMATYAETCs, HO pacmpesiesiseTcs Ha OOJbIIYIO JUIMHY KOP-
nyca. 3roraBnmBaioT UxX U3 CTaJbHBIX CTAHJAPTHBIX TPYO U3 TOH ke CTallM, 9YTO U KOPITYC
CyJlHa.

Pe3unomemannuueckuil npuBajIbHbIA Opyc 3G(HEKTHBHO MOTIIONIAET YHEPTUIO Y-
pa U OTHOBPEMEHHO O0ecreunBaeT pacupeielieHue Harpy3ku Ha OopT kopmyc cyaHa. On-
HAKO OH 3HAYUTENIbHO JIOPO’KE, CJIOKEH B M3TOTOBJICHUM U TpeOyeT Oojiee BHUMATEIHHOTO
HaOMIOZCHNUS TpU dKCIuTyaTanuu. [1o 3TUM mpu4MHaM TakWe NMpHUBAIBHBIC OPYChs HAILIH
NPUMEHEHHE TOJIBKO Ha KEJE3HOIOPOKHBIX MApOMax M Ha KPYMHBIX KPAaHOBBIX Cylax, da-
CTO IIBAPTYIOLIUXCS, Il KOTOPBIX OCOOCHHO OMAacHbI yAaphl O MPUYaJ MPH IBAPTOBKE.

Pe3unoevie npuBabHBIE OPYChsl HAXOIAT BCE OOJIbIIIEE MPUMEHEHHE B OTEYECTBEH-
HOM U MHOCTPAHHOM CYJIOCTPOCHUH. PE3MHOBBIE NpUBaibHble Opychs Tuna C/I, mocrasise-
Mble TOJUTaHACKON (upmori Vredestein. OHu 00JaAaf0T XOpOIIEH 3HEPrONOIIOIIAOIIEH
CIIOCOOHOCTBIO, CTOMKOCTBIO K BO3JEHCTBUIO aTMOC(EPHBIX OCAJKOB, MPOCTOTOM KOH-
CTPYKIMH U KpEIUIeHUs K Koprycy. OTHaKO OHU B 3HAYUTEIHLHO MEHBIIIEH CTEIIEHH CIIOCO0-
CTBYIOT paclpeie]ICHHIO Harpy3Ku Ha KOPITYC CyJHa, YeM MPUBAIBHBIC OPYChs BCEX IPYTHX
THUTIOB.

Bce npuBanbHBIe Opychsl YCTaHABIUBAIOT Ha YPOBHE WM BONM3H Maixy0, OOPTOBBIX
CTPUHIEPOB WJIM MPOAOIBLHOr0 Habopa, YTO 0OECIeunBaeT JIydlllee pacrnpeaesieHue Harpys3-
KU Ha COCEIHUE IIMAHTOYThl U APYTUE DJIEMEHTHI IPOYHOTO KOPITYC.
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CKynoevle Kunu CIyXaT I yMEHBIICHUS aMIUTUTYAbl OopToBOM Kauku. Kuiam
YCTaHABJIMBAIOT TaK, YTOOBI OHM HE BBICTYIATH 3a rabaputhl Kopmyca. [IpoTssKeHHOCTh Ku-
ner 1o 0,5 L, BeicoTa - ot 150 1o 1300 mM. Tak kak CKyJIOBbI€ KUJU JOBOJIBHO YacTO MO-
BPEXKIAIOTCS, TO KOHCTPYKIMS UX KPEIJICHUS JO0KHA OBITh TakoM, YTOOBI IIPH UX MOBpeE-
XKJACHUM HE MOBPEKIaNach HapykHas oOmuBKa (puc. 2.31).

Pucynoxk 2.30 - [IpuBanbHbie Opychsi:
a — CTaJIbHOM; O — JePEBsIHHBII; B — PE3MHOBBIN.
1 — manyOHbIl cTpuHrep; 2 — Opakera; 3 — mupcTpek; 4 — MeTauueckas KopoOka; 5 —
KpYyIHbIE IIYPYIIbl WIHM IBO31U; 6 — cTajgbHas moJioca; 7 — AepeBSHHBINA Opyc; 8 — MpoyminHa
(00yx); 9 — kpenexHsbIit 6ot ¢ raiikamu; 10 — pesunoBsrit 6pyc (1= 1000 - 1200 mm).

N

\
e
\
)| \){
\
l
Pucynok 2.31 - CkynoBbI€ KUJIU: @ — MECTO YCTAaHOBKHU;

0 — IBYXCIIOMHBIA KWJIb, B — KWJIb C TPEOCHUATON KPOMKOM; T — KUJIb C MOAKPEIUISIONIEH
IIOJIOCOM.

on

2.13 JlenbHbIE Belu

JlenbHbIE BEIIM NPEIHA3HAYEHBI IS 3aKPBITUSL OTBEPCTUM B KOHCTPYKLHUAX KOpIyca
U o0ecrieueHUs] HOPMAIbHBIX YCIOBHM OOMTaeMOCTH (JIaLIOPTHI, METAIIMYECKUE TBEPH,
CXOJHBIE JIOKH, HINTFOMUHATOPBI, TOPJIOBUHBI, TPAIbl U Tak Jaliee).
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Hnnrwomunamopel ciiyxat Al €CTECTBEHHOI'O OCBEILEHUS M BEHTUJISIUHU MTOMeEIlle-
Huil. NuiroMuHaTOpBI pacronokKeHHbIe BOJIM3M BaTEPIIMHUN — KPYTJble TIyXue (He OTKpHbI-
BAaIOIIIMECs) C MPOYHBIMHU CTAJIbHBIMU IITOPMOBBIMU KpBIIIKaMU. Bpllie pacrnosioxeHHbIe
WUTIOMMHATOPBI (CTBOpYATHIE) MOTYT OBITh OTKPBIBAIOLIUECS CO IITOPMOBBIMH KpPBILIIKAMU
win 6e3 Hux. HempoHunaeMocTh WITFOMMHATOPOB M IITOPMOBBIX KPBIIIEK 00€CIIeYNBAETCS
PE3MHOBBIMH TpokiagkaMu. KBagpaTHble WIUTIOMHUHATOPBI YCTAHABIMBAIOTCS Ha CTEHKAX
pyOOK.

Cxo0nble n0KU CIyxaT JUisl AOCTyNa JoAed B noananyoHsle nomenienus. @opma
JIIOKa MPSMOYTOJIbHAs, OBalibHasA, Kpyrias. Henponumaemocts obOecriednBaeTcsl MpOKIa-
KOHM YJIO’)KEHHOH MO0 KOHTYpY JIOKa U 00’KaTHEM C MOMOIIbI0 0apalllKoOBbIX 3aJpackK (pucy-
HOK 2.33).

Booonenponuyaemoie 06epu yCTaHaBIMBAIOT HA BOJIOHEIIPOHUIIAEMBIX TIEPEOOPKaAX,
CTEHKax HaJACTpoeK M pyoOok, maxrte MO u T.n. Bble naiayOwl nepedopok. OHH HUMEIOT
VILUIOTHEHHUE, HEMPOHUIIAEMOCTh 00eCIeYnBAETCsl MOBOPOTHBIMHU PYyYKaMU 3aJpacK U KIu-
HbSIMH (PUCYHOK 2.34).

Knunkemmnuwie 0sepu yCTaHaBIMBAIOTCS JUISl MPOXOJIa Yepe3 BOJOHETPOHHUIIAEMbIC
nepeOopKHu HIKe manyobl nepedopok (Hampumep Mexay MO u TyHHeneM rpeOHOro Baia).
CranpHOE JUTOE MOJOTHO ABEPU MEpeMenaeTcsl B CIENUaNbHbIX HANPABIAIOMIUX C TOMO-
IIHIO TUIPOTIPUBO/IA UITM BaJIMKOBOTO MPUBOJIA C YIIPABICHUEM BBIIIE TATyObI IEpeOopoK (¢
eI 00ECTIeUeHUs YIPaBIEHUS B ClIydae 3aTOIUICHUS MMOMEIICHU). YIUIOTHEHUE JOCTH-
raeTcsi TOUHOM MPUTrOHKOM paMbl IBEPU K HAIPABIISIONIMM U UX IUIOTHBIM IIpHKaTueM Ona-
rojaps KIMHOBOM dopme (pucyHok 2.35).
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Pucynok 2.32 - natoMuHaTOpBI:
a) - cTBOpYaThid, 0) — rmyxoi. 1 — 3aremHuTens, 2 — kopnyc, 3 — cronop, 4 — cTexno, 5 —
IITOPMOBAsI KPBIIIKa, 6 — OTKUIHOM 00T ¢ OapalkoBoii 3aApaiikoil, 7 — pydyka crornopa, 8 —
pamka, 9 — repmeTHK.
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Pucynok 2.33 - CXOJIHBIH JIIOK.

1 — MONOTHO KPBIIIKK C pe3MHOBON MPOKJIIAI-
KOH, 2 — KOMHHTC, 3 — TIOJJbEMHOE TPYKUHHOE
YCTPOUCTBO, 4 — YIOPHI, 5 — OTKUIHON OONT C
OapallkoBOM 3apaifikoi,6 — OTpaHUYUTEb,

7 — cTonop OTKUAHOTO 0oJiTa, 8 — MsrKas 3a-
IIUTa OT YAAapoB.

Pucynox 2.34 - Bogonenponumaemas
IBepb. 1 —pama, 2 — MOJIOTHO JBEPH,
3 — py4Ka 3aapaiiku, 4 — rnetJs,

5 — KJIMH, 6 — pe3MHOBas MPOKJIAJIKA.
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Pucynok 2.35 - JIBepu KIMHKETHBIE (CKOIB3AIINE):
a — BepTUKaJIbHBIE OMYCKHBIE, O — TOPU30HTAIIbHBIE CIBIKHBIE. 1 — MOJOTHO IBEpH, 2 — XO-
JIOBOI1 BUHT, 3 — raiika, 4 — paMa BepTUKaJIbHOUN ABEPH, 5 — pyUHOU BaJIMKOBBIN IPUBOA, 6 —
PEnYKTOp, 7 — 3JIEKTPOABUTATEIb, 8 — MOAIIUITHUK, 9 — myckarteinb, 10 — mOJI0THO TOPU30H-
TanbHOU ABepH, 11 — pama ropuzoHTaNbHOU ABepH, 12 — 3yOuaTas peiika, 13 — 3yOuaras
miecTepHs, 14 — macisiHbli Hacoc, 15 — ruapounauHap, 16 — TOK MOPIIHS

Topnosunsl cnyxart 1iis 10CTyIa B HUCTEPHBI, Kopdepaambl 1 Apyrue oTceku. (pu-
CYHOK 2.36)

.- p——— 6
8 7 P KN NOBEPNYIMO, Pa/eN0
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Pucynox 2.36 - FopJIOBHHa
1 — mpuBapsIi, 2 — Ipokiaaka, 3 — Kpbllika, 4— mnuibka, 5 — raiika, 6 — OTXKMMHOU 00T,
7,8 — cTomop raiiku, 9 107— ykazarens nuctepusl, 10 — pyuka, 11 — HaBapbII OTKUMHOTO
ooxTa.
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Tpanwt cnyxat ajig iepexojia ¢ OJJHOTO YPOBHS Ha JIpyroil. Tpambl ObIBalOT HAKIOH-
HBIMH U BEPTUKAIBLHBIMH, BHYTPEHHUMH M HAPY>KHBIMHU, CKOO-Tpamnbl U 3a00pTHBIE TPAITbI.

(puc. 2.37 u puc. 2.38).
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Pucynok 2.37 - Tpansl
a — BEpTUKAJIbHBIA OJHONPYTKOBBIN, O — BEPTUKAIbHBIN ABYX NPYTKOBBIM, B — CKOO-Tpan:
1 — retuBa U3 MoJOCH, 2,7 — cTyneHbka, 3,8 — o0yx, 4,9 — 6our, 5,10 — raiika, 6 — TeTHBa U3
nosioco0yne0a, 11 — ckoba ckoO-Tpara.

Pucynok 2.38 - Tpan HakJIOHHBII:
1 — TereBa Tpamna; 2 — ¢uiaHIIOBaHHAs CTYNEHbKA; 3 — MOPYYEHb TPYOHBII ChEMHBIN;
4,11,16 — raiika; 5,9,15 — 60aT; 6 — 00yx Bepxuwuii; 7 — 108 coequHeHre MPyTKOB; 8§ — BUHT
cronopHseii; 10 — mnanka; 12 — kauua; 13 — npokiaaka
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2.14 MauToBoOe yCTPOIicTBO MM PaHroyT. CTOSTUMIA TaKeJIax

MauTtoBoe ycTpOHCTBO IpeIHA3HAYEHO JUUIsl HECEHUS CPEACTB CUTHAIM3ALUH U CBA3H,
a IIpU CTPEIOBOM I'PY30BOM YCTPOMCTBE — JUIsl KPEIIEHUSI HA HUX CTpEJL.

[lepBast mauta ¢ HOca Ha3biBaeTcs (OK, BTOpasi — I'POT, a TpeThsl — OuzaHb (eciau
ecTb). Maumul, cmpensl, KOJIOHHbL, pell, 2aghenb N3TOTaBINBAIOT U3 CTAIBHBIX TPYyOYaThIX
WM JIUCTOBBIX KOHCTPYKUUH U HA3bIBAIOTCS PAHZOYMOM.

[leprieHAMKYISIPHO K MauTe KPEMAT TOPU30HTAIBHBIN PaHroyT — pei, eciii paHroyt
HaKJIOHEH K Maure ~ Ha 45° — radens. Peit u radens cayxar 1 nogbeMa QuiaXkHbIX CUT-
HaJOB U orHeil. Jlyig oOciayKuBaHUs CTPEN U OTHEW B BEPXHEW 4acTU MAdThl UMEETCA IUI10-
aaKka — canune. Bole canuHra uinu pesa — cmenvea. Tpocwl, onuna Komopvix He U3MeHsl-
emcsl, Ha3vl8aAIOMCs cCmoAuUM makenaxyicem. K cmoauemy makenasicy OTHOCATCS 6aHmMpl —
NOJJIEP/KUBAIOIINE MAUTy CO CTOPOHBI OOPTOB, Wimazu v KOHmMpuimazy 1N01J1€PKUBAIOIINE
MauTy B IIPOJOJILHOM HalpaBICHUH.

Mautbl, UMEIOUIMe BaHThl W IITAard, HA3bIBAIOTCS BAaHTOBBIMHM, HE HUMEIOLIUE —
0€3BaHTOBBIMU. 3aTpaThl MeTajlsla Ha 0€3BaHTOBBIE MAuThl OOJIbIlIE, HO OHU OoJiee yIOOHbI
JUI TPY30BBIX OINEpalUi U MPOCTHI B YXO/€ (B HACTOAIIEEe BPeMs ITOYTH BCE MauThl Oe3BaH-
TOBEIE).

(8epxnan)
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Pucynox 2.39 - Tuns! maur:

a — oIMHOYHAasi MayTa; 0 — nByHoras JI-oOpa3Has rpy3oBas mauta; B —II-o0pa3Has
rpy3oBas Mauta. 1 — 1BOWHOE THO; 2 — cTerc; 3 — msapTHepc; 4 — peil; 5 — cTeHbra; 6 — KJo-
TUK; 7 — BaHTHI; § — MauTa; 9 — BepxHss nanyOa; 10 — mrar-kapuak;11 — mrar; 12 — canuHr;
13 — 00yx TonenanTa; 14 — ykocuna; 15 — moxymaura; 16 — 6ammaxk mimopa.
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2.15 Hancerpoiiku U pyoKu cyaHa

CtpoeHue cyaHa XapaKTepU3YIOT TaKKe KOJIMYECTBO U PACIOJIOKEHUE HAOCMPOeK U
PYOOK, BHEITHUH apXUTEKTYPHO-KOHCTPYKTHUBHBINA OOJIHK.

Haocmpoitku hopmupyrotcst BMecte ¢ pyokamu (puc. 2.40) 1 npeacTaBisitoT cooon
CaMOCTOSITEIbHBIE KOPITyCHBIE KOHCTPYKIMH, YCTaHABIMBAaeMble HaJl OCHOBHBIM KOPIIyCOM
BJIOJIb BepXHEH manyObl. B HUX pa3meTaroTcst KWible, CIy)KeOHbIE, CAaHUTapHBIE W OOIIe-
CTBEHHBIE TIOMETLCHHS.

s MocTuk

Lo nousHan NanyGa

MNporynounan nanyGa

NanyGa

HAAGC TOMHK
Hanacrponka / i

BHancrpoiAaxa Bepxunr nanyGa

I TEMHOEeK — BN

N reUHOeK [~ Brvopan nanyta

Tpos
[™ Tperes nanyta

Pucynok 2.40 - Cxema pa3MenieHus
HAJCTPONKHU, pyOKU U TAITYObI Br0noe ano

—

1

MexaynoHHO e
NPoOCTRaHcTBO

IIo poune HaﬂCTPOﬁKa MOXCT 3aHUMATb 3HAYUTCIIbHYIO 49aCTb BerHeﬁ l'IaJ'IY6BI. B

3aBUCUMOCTH OT THIIA CyJHA HAJICTPOWKa MOKET pacloyiaraThCsi B CEpeAUHE CyIHa, TOrna
OHA HAa3BIBACTCS CpeOHel HAOCMPOUKOU, a Takke ONMkKe K HOCYy WIM KOpME, TOrJa OHa
Ha3bIBAETCS HOCOBOIU, NI KOPMOBOU HAJICTPOUKOMA.

Ha GonbimHCTBE Cy/I0B MIMpUHA HaOCmMpoliKu COBMAIACT C IIMPUHOM TJIaBHOM MaTyObl U
SIBIISICTCS TIPOZIOJDKEHUEM OOpTa, B TO BpeMs Kak pyoOxa, ipeHa3HaYeHHAs I YIPABICHUS Cy/I-
HOM, MEHBIIIE IMPUHBI KOPITYca, MIMEET CaMOCTOSTENBHBIA BXO/ U 3alIMIlEHa ¢ 000X OOPTOB OT
JICVCTBHSI BOJIHBI U BETPA.

PyOxu nMeroT camocTosiTeIbHbIe MalyObl, KOTOPHIE B OOJIBIIUHCTBE CIIy4aeB OTKPBI-
ThI ¥ UCTIOJIB3YIOTCS B KAYECTBE MPOTYIOYHBIX.

[To TpeGoBanmo MexayHapOIHOW KOHBEHIIMU HO 3alIUTE )KMU3HU HAa MOpE, Ha OJTHOM
U3 BEPXHHUX MaIyO, KOTOpasi MOXKET COBIMAJATh C pyOOYHON maiy0oii, pacronaraiTcs cra-
caTeJIbHbIE IIJTIONKHU U CPE/ICTBA.

Hecmotps Ha TO 4TO HaACTpOIKa M3TOTABIMBAETCS U3 JIETKUX CIUJIAaBOB WM U3 TOH-
KOT'0 JINCTOBOT'O METaJlJia, OHA UTPAET BAXKHYIO POJIb B YKPEIUICHUH MPOOJIbHON MPOYHOCTH
cynHa. B aToM cmbIcie ee poiib MOXKET OBITh ABOSIKOW. Ha HEKOTOpBIX THMax CyJIOB
HAJICTPOIKA HE BXOJUT B HEMPOHHUIIAEMBII 00beM KOpITyca U HE Y4acTBYET B 00€CIICUeHUN
MPOJIOIFHOM MPOYHOCTU CyAHA. Torga oHa SIBISETCS CaMOCTOSITEIBHON KOPIMYCHOM KOH-
CTPYKLIMEN.

X0006011 mocmuk co cBoell many0oil pacnojiaraeTcsi HaJl HaJCTPOUKOM U SIBISETCS
MOMEIIeHUEM JJIs1 yrpaBiaeHus: cyaHoM. OOBIYHO B HEM COBMEIIAIOTCS MTypMaHCKask pyoOKu

68



U panuopyoku. Ha HEKOTOpBIX THUIAX CYAOB KpPbUIbS XOAOBOIO MOCTHKA MOTYT MPOCTH-
paTbcst OT 6opTa 10 OopTa B BHJIE Y3KOH MOJIOCH K LENSIX yA00CTBa yNpaBiIEHUS CYJHOM B
CJIOKHBIX HAaBUTallUOHHBIX YCJIOBUAX. BhIllle XOAOBOr0 MOCTHMKA MHOTJA JE€Jar0T MOJHO-
CTBIO OTKPBITBIN BEPXHUN HAGU2AUUOHH LI MOCTHK.

Camas BepXHss U3 Nany0, NPOXOoIsIasi HEMPEPBHIBHO BAOJIb BCETO CyAHA, HAa3bIBACT-
cs eepxHeli, WK 2naeHoit, naayoou (I'Tl), koTopas UMeeT TBOSKYIO KpUBH3HY. B mpo0i1b-
HOM HAalpaBJIEHUU 3Ta KPUBU3HA HA3BIBAECTCS C€0108AMOCHIbIO, B TIONIEPEUHOM - HO2UOBIO.
Panee ObUIO MPUHSATO CUYUTATH, UTO MadyObl, U3TOTOBJICHHBIE TAKUM OOpa30M, yIydIIarOT
OCTOMYHMBOCTD CY/IHA 32 CUET OBICTPOrO CTOKA OOJBIIMX MACC BOJBI, 3ATMBAEMBIX Ha MalyOy
BO Bpems mropma. OTHaKO TEXHOJIOTUYECKAs CIO0KHOCTh U3TOTOBJIEHUS MATyObl C IBOSKON
NOruOBI0 YBEJIMYUBAET 3aTpaThl HAa MOCTPOIMKY CyAHA, KOTOphIE HE OMPaBIBIBAIOTCS Tpe-
MMYIIECTBAM U, MOJTYy4aeMbIMH OT YIYUIIEHUS MOPEXOJIHbIX KauecTB cyaHa. [losTomy B mo-
cle/lHee BpEMSI B MUPOBOM CYJIOCTPOEHUU HAMETHJIACh TEHIECHIIUS YIPOILIEHUS MPOU3BO-
CTBa MaJyOHBIX MOJOTHUII, MOATBEPKACHHAS MPAKTUKONU AKCITyaTallud CyJI0B, TOCTPOCH-
HBIX 0e3 cenyioBaToCcTu nany0. Muorue 3apy0OexHbie GUPMBI CTPOAT CyJa C IPSIMOYTOJILHOM
nanayOoi, umeromel ykioH B 3-5° Ha o6a 6opta ot JI1, koTophIii obecrieunBaeT OBICTPHIN
CTOK BOJbl. Takoe TEXHOJIOTUYECKOE PEHICHUE 3HAUYUTENIbHO YIPOCTUIIO U3rOTOBJICHUE I1a-
JTyOHOTO MEPEKPHITUS U CHU3WIO TIOCTPOCYHYIO CTOMMOCTh. cyaHa Ha 15-20% He B yiep0o
€ro MOPEXOAHBIM KaUeCTBAM.

[TamyGpl MOPCKUX U MTACCAXKUPCKUX CYAOB, PACTIONOKEHHBIE Gbliile 2/IA8HO, U3TO-
TaBJIUBAIOTCA 0€3 KPUBHU3HBI U UMEIOT CJEAYIOIME HA3BAHUS:

- manyObl HaJICTpoekK (Oaka, 10Ta, CpeHel HaICTPOUKH);
- IPOT'yYJIOYHbIE NATYOBI (Yallle Ha MACCAKUPCKUX CYIaX);
- IIJTIOTIOYHAs Tanyoa;

- mayry0a MOCTHKA.

[TamyOb1 MOPCKUX CYZOB, PACIIONOKEHHBIC HUJICE 2I1ABHOL, YaCTO HA3bIBAIOT BTOPOH,
TPeTheH U T. 1,, WU Hudchel u cpedneti (cMm. puc. 2.40). Ha cynax 3apy0exHON MOCTPOUKH
naixyObl yacto o6o3Havatot OykBamu: A, B, C u T. .

Cyna enympennezo u cmewianno2o TiaBaHus (TUIA «peKa - MOpe»), Kak MpPaBHIIO,
UMEIOT OJIHY TJIaBHYIO NAIy0y.

2.16 CynoBble moMenieHusl, UX pacnoJioyKeHne 1 Ha3HAYeHne

CynoBbie TOMEIIEHUS Pa3MEIIaloT B OCHOBHOM KOpPIYyce, HAJCTpPOWKax U pyOKax
(puc. 2.41). OcHOBHOW KOpITyC BKIIOYAET BCE IMOMEIICHHUS M OTCEKH, OOpa30BaHHbBIE
HapYXKHOW OOIIMBKOM, BEpXHEH HEMPEepHIBHON May0oii, a Takke nanyoamu, miaThopMamH,
TJIaBHBIMHU TIOTIEPEYHBIMH U TPOJOJIBHBIMU MEPeOOpPKaMU M BBITOPOAKAMH, PACIIOIOXKECH-
HBIMH B HaJICTPOMKAX, pyOKax U B OCHOBHOM KOpITyCe.

K yucny naubonee sasicHvix omcekos 0CHO8HO20 KOPNYCa OMHOCAM.!

- hopnuk: KpailHUN HOCOBOU OTCEK;

- axmepnuk. KpauHU KOPMOBOU OTCEK;

- MedHcOyOOHHOEe NpOCmMpPaHcme: TPOCTPAHCTBO MEXAY HapY>KHOM OOLIMBKOW U 2-M
JTHOM;
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- mprom: TIPOCTPAHCTBO MEXKTY BTOPHIM JTHOM M OJrbKaifiel nanyooi;

- MmeuUHOeK: TPOCTPAHCTBO MEXTy COCETHUMH MaTy0aMu OCHOBHOTO KOPITyCa;

- OunmaHK: TIIy0OKas IIUCTepHA, PAaCIIOIOKEHHAs BbIIlIE BTOPOTo JHA;

- Koghghepoam: y3kuii HepTe- U Ta30HETPOHUIIAEMBIA CYXOH OTCEK, PaCIOIO0KEHHBIN
MEXTy OTCEKaMH WU IUCTEPHAMH ISl HE(PTEPOTYKTOB U COCETHUMHU TTOMETIICHUSIMU;

- OMCeKU 2IABHBIX U BCNOMO2AMETIbHBIX MEXAHUIMO8;

- myHHenb epebroco éana. Ha cynax ¢ MKO B cpeaneit yactu cyaHa, u T. 1.
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Pucynok 2.41 - Cxema OCHOBHBIX OTCEKOB Ha CyXOTPY3HOM CYJ/IHE:

1 - dbopnuk; 2 - enHOM SImuK; 3, 8 - TMNTAaHKU, 4 - TPY30BOH TPIOM; 5 - TPy30BOM
TBUHJIEK; 6 - MEXKyIOHHOE MTPOCTPAHCTBO (ABOIHOE AHO); 7 - Kodhdepaam; 9 - MO; 10 -
Kopuop rpedHoro Bana; 11 - axrepruk; 12 - 10T (kopMoBas HajacTpoiika); 13 - cpemusis
HaJCTpolika; 14 - 6ak (HOcoBast HAJACTPoOIKa); 15 — pyOKH.

B Tpromax ycTpamBaroT Tak Ha3bIBa€MbIE OURMAHKU, KOTOPBIE MOTYT UCIIOJIb30BaTh-
sl TaKXKe I XpaHeHHs )KUIKOro rpy3a. OHM MpeCTaBIsSIIOT coO00i OrpaHMYEHHBIN CO BCeX
CTOPOH 3aMKHYTBHIM 00BEM, KOTOPBIA MHOT/A pa3leisioT OJHOW WM HECKOJIBKUMHU IPO-
JOJIbHBIMH TIepeOOpKaMu /1Jis TIOBBIIICHUSI OCTOMYUBOCTHU cynHa. [lo mupuHe nuntaHk mMo-
KET OBITh PaBeH HIMPUHE TPIOMA, a MO JJUHE OH HE JOJDKEH MPEBBIMIATh 1 M B HENSIX KO-
HOMHH oObema Tproma. [Ipu Gonbiiux rabaputax BHYTPH AWNTAHKA YCTAHABIMBAETCS OT-
OOMHBIN JIUCT JUIsl TalleHUs! KojeOaHuii cBOOOIHON MOBEPXHOCTH M CHJIBI YIapOB MPUHATON
YKUJKOCTU BO BpEMsI KauKu CyAHa.

Kaxnoe cynHo umeer yucmepnul 11 xpaHeHus Toruea. Kak npaBuio, oHU pacno-
nararotcs psgomM ¢ MO win B MEXIyJOHHOM MPOCTPAHCTBE JIBOMHOTO JHA, a TAKXKE BIIOJb
OOpTOB Cy/IHA.

[ucTepHb! A1 AKUJIKOTO TOILUIMBA HEMPOHUIIAEMO OTHAEIISIIOTCS OT CMEXHBIX IUCTEPH
U TPIOMOB Y3KUM ITYCTBIM OTCEKOM, Ha3bIBAEMbIM Kogghepoamom - y3Kuii HENPOHULIAEMbIH
OTCEK, pa3AeIIIOUUM COCEIHHE MOMEUIECHUsI Ha CyJAHE, ¢ MUHUMAJIbHOW mHpuHOU 0,7 M.
Koddepnam oraensieT >xuiible MOMEIICHUS] U IUCTEPHBI C MUTHEBOM BOJOW OT IIUCTEPH C
He(TEMPOyKTaMH, TOMEIICHUS IJIsl XpaHEHUsI XUMHUYECKH arpeCCUBHBIX U B3PHIBOOMACHBIX
BEIIIECTB OT OCTaJIbHBIX MMOMEIIEHUN. Ha TAHKEpaxX ¢ MOMOIIbI0 Koddepaama oTaesA0T TPy-
30BbI€ TAHKU OT HOCOBBIX TOMEUIEHHUH, OT KHJIOW HaACTpoiiku u oT MO.

Ha cynax OGonpiioro BogousMemieHus s oOecniedeHuss TpeOyemol nocaoku w
ocmou4usocmu CyJHa MPU X0Ji€ MOPOKHEM UCIONB3YIOTCS faiiacmusle BOJOHEITPOHULIA-
eMbIe IIUCTEPHBI (IBOMHON OOpT, ABOMHOE MHO). X cyMMapHBIii 00BeM 110 3a00PTHOM BOJIE
nocturaet 110 0,2-0,3 oT Bomou3MenieHus CyHa.
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OTU HUCTEPHBI UMEIOT HEOOJBIIYIO IIMPUHY U pacHoiaratoTcsi HO OOpTaM Ipy30BbIX
TPIOMOB WJIA B UX BEPXHEU U HUKHEH 4aCTSX.

Ha cymax ¢ MammHHOM YCTaHOBKOW, PAaCIOJIOKEHHOW B CPEIHEHW 4YacTH KOpITyca,
YCTpauBaEeTCs MmyHHe b IS 3alIUThI JUHUH TJIIABHOTO BaJOMPOBOJA, MPOXOISIIETO HO JTHHU-
[y KOpIlyca 4yepe3 KOPMOBBIE TPY30BbIE€ TPIOMBI JI0 aXTEPIHUKOBOM MepeOOpKU. ITOT TyH-
HeJb MPEACTaBISeT cOO0M BOAOHENPOHUIIAEMBIH KOPUIIOp B BHJE MPOYHOTO MeETaJlIN4e-
CKOr'0 OTpaXXJECHUs, NIMHA KOTOPOTO 3aBHCUT OT JUIMHBI BasonpoBoaa. [Ipu cpeanem pac-
nonoxkennn MO sta nimHa MoxkeT gocturatb 50 M u Oosee, B CBSI3U C YeM KOJIMYECTBO
MIPOMEXYTOYHBIX BAJIOB JIOJKHO OBITH HE MeHee | MTYK Nnpu 6-8 OMOPHBIX MOIIUITHUKAX.

[lon obwum pacnonosxcenuem cynHa MOHUMAIOT OOIIYI0 KOMIIOHOBKY B KOpITycCe,
HAJACTpOMKax W pyOKax BceX MOMEIIEHUM, MpeAHa3HAYCHHBIX JUIsl pa3MElIeHUs] Ha CYyJIHE
[JIABHBIX M BCIIOMOTATENIbHBIX MEXAaHU3MOB, CYIOBOI0 00OpYI0BaHUS, 3aMacoB, EPEBO3HU-
MBIX TPY30B, IKUIAXKA U MACCAKUPOB, a TAKKE BCEX CIYKEOHBIX, OBITOBBIX, X03UCTBEHHBIX
U CaHUTApHBIX NoMmelleHuit (puc. 2.42). FIx B3auMHOe pacrojoKeHue, IIaHuPOBKa U 000-
pyZlOBaHUE 3aBHUCAT TJIaBHBIM 00pa3oM OT THUIA U Ha3HAUYEHUs CyAHA, €r0 Pa3MEpoB U
NpeIbsBIEHHBIX K HeMy TpeboBaHuii. Hampumep, Ha KOMIIOHOBKY TMOMEIIEHUN BHYTPHU
KOpITyca BJIMSET pa3feieHrue KOpIyca Ha BOJOHEIPOHUIAEMbIE OTCEKH, a IUIAHUPOBKA I10-
MEIICHUI B HAJCTPOMKAX 3aBUCUT OT MECTOIOJI0KEHUHSI MAIIMHHON YCTAaHOBKMU M T. 1. Ha
pucyHke 2.28 TOKa3aHO pacIOJOKEHHE OCHOBHBIX TPYMI MOMEIIEHUM Ha CyXOrpy3HOM
CyZIHE.
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Pucynok 2.42 — Cxema pacnosoKeHHe OCHOBHBIX TPYIII MOMEIICHUH Ha CyXOTpy3-
HOM CyJHE
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2.17 Knaccudukanus cya0oBbIX OMelIeHUI 1 X 000pyaoBaHue

Cneyuanvnvle nomeuweHus - Tpy30Bble TPIOMBI, TOMEIIEHUs I 00pabOTKU U Xpa-
HEHUS yJIoBa U T. JI. - 3aHUMAIOT OCHOBHYIO 4acTb 00bEMOB KOpIyca Ha IPY30BbIX U IPO-
MBICJIOBBIX cynax. [ImaHupoBKa 3THX MOMEILEHUH olnpeaensercs TpeOOBaHUAMHU, MPEIbSB-
JSIEMBIMU K BBITIOJTHEHUIO TPY30BBIX ONEPALMil, XPaHEHUIO U Pa3MEIICHUIO TPy3a, IPUEMY,
00paboTKe U XpaHEHUIO yJIOBa U T. II.

OT pacnoJioKeHusl CIeUalbHBIX MOMELIEHNUN, ONPEAEIAIONINX 3KCIUTyaTallMOHHO-
HPKOHOMUYECKHE IMOKA3aTEIu CYJHA, 3aBHCHUT IOJOKEHHE BCEX APYTHMX CYIOBBIX IOMEINIE-
HU.

Cnysceonvle nomeuwenus NpeIHa3HAUYCHBI ISl 0OecTieueHrss HOpMaJIbHOM dKCILTya-
Tanuu cynHa. CiyxeOHble MOMEUIEHUS PACIPEIENISIOT IO BCEMY CYAHY, OOJBIIENH YaCThIO B
TpPIOME, B OKOHEUHOCTSIX CyJlHa, B pyOKax Ha BepxHel nanay0e, B IOMEIEHUsAX 0aka, roTa u
T. 1., HUHOTJIa TaMm, TJI€ HE JOMYCKAeTCs pa3MellaTh JKWJIble NMOMEUICHUs, HApUMEp Haj
GbOpNUKOM U axXTEPIUKOM M HUXKE BaTepiauHUU. YacTh HAaBUTALIMOHHBIX MOMEIICHUN - py-
JIEBYI0, IITYPMAHCKYIO PYOKH, paAHOpyOKy - pacrojiararoT Ha MOCTHKE; TOMEIIICHUE Jlara u
HXO0JI0TA - Ha BTOPOM JIHE. B uX 4ncino BXOIAT:

- MIOMEIIICHUSI TJIABHBIX U BCIIOMOTATENbHBIX MexaHu3mMoB (MO);

- TIOMEIIEHUS JJIsl pa3MelleHUs] MayOHBIX MEXaHU3MOB U MEXaHU3MOB CY/IOBbIX CH-
CTEM:

- pymnenvHoe omoeneHue;

- CMaHyuu y2ieKuciomHo20 RoHCApOMYUeHUsl,

- CIaHyuu 3amepa YpoeHs 2py3a U YNpaeieHus 2py3068biMu ONePayusMu,

- GeHMUNANOPHbIE,

- nomeweHuss KOHOUYUOHEPOB,

- MacmepcKue: MmexaHuieckue, ciecaphule, 91eKmpo- U paouomexHuieckKue, capou-
HbLUL NOCM.

Kunvle nomewjenua >kunaxa Ha TPY30BBIX CYJaX HaxoAsTCs, Kak IpaBUiIO, B
HAJCTPOMKE WM MOJ BepXHeW mamy0oil OCHOBHOIO KOpIlyca, HO HE HUXE BaTEpJIMHUU,
MPEUMYIIECTBEHHO OJIMKE K CPEHEH 4acTu CyJHa, IJie MEHee ONIYyIaeTcs Kadka I BuOpa-
sl OT paboTaroMX rPeOHBIX BUHTOB. VICKITIOU€HNE COCTABIISIIOT OOJBIIMHCTBO TUIIOB IPY-
30BBIX CYJIOB C YUCTO KOPMOBBIM pacronokeHneM MKO : Ha HUX Bce KUJIble IOMEIICHHUS
HKUIMAXKA pa3MELIalOT B KOPMOBOW HajacTpoiike. (Ha HEKOTOpBIX THUIAX Tpy30BBIX CYJOB C
KOpMOBBIM pacnojiokeHueM MKO, sxwiyro HaACTpOHKYy pacmosiaraloT B Hocy.) s
YMEHBIIICHHSI IITyMa B KaloTax, HaXoJsmmxcs B paiione maxtel MKO, nocneanroro odcTpa-
MBAIOT NOMENICHUSIMA BCIIOMOTATEIbHOIO Ha3HaueHUs (KIaJOBBIMH, IIUTOBBIMU U T. 1I.),
CO3/AOIIMMH CBOEOOpa3HbI MPOTUBOIIYMHBIN Oaprep. B mociennee BpeMsi Ha KpymHO-
TOHHAXHBIX TaHKEpaX W CyAax AJid MEePEeBO3KU HABAJIOYHBIX I'PY30B MPAKTUKYIOT MOJTHOE
otnenenue xuioi pyoku ot maxtel MKO, xuiyto pyOKy CTaBAT OTAENbHO, BIEpEAH IIaxX-
ThI, B BUJI€ COOPY>KEHUS1, HAIIOMUHAOIIETO TOYeUHbIN A0M. Ha macca)Xxupckux cynax KaroThl
KOMaH/Ibl Pa3MeIIaoT B HOC, B KOPMY M HUXKE MACCAKUPCKUX KAIOT, a KAalOThl KOMCOCTaBa -
Ha OJIHOM M3 BEPXHHX SIPYCOB HAACTPOIKH, OOBIYHO B pailoHe pylieBoi pyOKH (SpycoM HHU-
xKe).
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Karota xamurana oOBIYHO HaxXOJWUTCS HO MpaBOMY OOpPTY Ha SIpyC HUXKE PYJIEBOM
pyOku. Bce karoThl MOMOIIHMKOB KanUTaHa (IITYPMAaHOB) Pa3MEIIAlOT 3[€Ch KE WM HIKE
SApycOM; KalOThl CTapiiero (TJaBHOTO) MEXaHWKA, MEXaHUKOB M MPOYEro MepcoHaja Ciyx-
Obl TEXHHYECKOHM AKCIUIyaTallud CyJHA pacnojlararoT, HO BO3MOXxHocTH, onmxke k MKO,
KaIOTy HaYaJIbHUKA PaJIMOCTAHIIUU - OJIMKE K PYJIEBOM pyOKe, KaloThl MepcoHasa naayoHou
KOMaH/Ibl pa3MeIaroT Mo MpaBoMy OOPTY, EPCOHAT MAIIMHHON KOMaH/bI - 110 JICBOMY.

Obdwecmeennvie nomewjeHus CIyxat JUisl OpraHU3alMi U IPOBEJACHUS Pa3INYHbIX
KYJIbTYPHO-MaCCOBBIX MEPONPUATUN, KOJJICKTUBHOTO OTAbIXa W MUTAHUS DKUIAXKa U Iac-
caxupoB. Crofia BXOJSAT 00IIECTBEHHbIE TOMEIICHUS JIsl SKHUITaka U OTJEIBHO OOIIECTBEH-
HbIE MTOMEILEHU 1 naccaxupoB. K 00IIecTBEHHBIM MOMELIEHUSAM IKUNAM#CA OTHOCST Ka-
I0T-KOMIIAHUIO, CAJIOHBI KOMCOCTaBa M KOMaH/Ibl, CTOJIOBbIE KOMCOCTaBa M KOMaH/Ibl, KypH-
TeJbHbIE, COPT3aJl, 0acCeiH, KOMHATY JJIsl 3aHITHH, OMOInoTeky. Ha KpymHBIX TPOMBICITO-
BbIX U HAyYHO-HUCCJIEAOBATEIbCKUX CYJaX MMEIOTCS KMHO3aJbl; Ha CyJaX ¢ HEMHOIOYHC-
JICHHBIM SKUIIaXKeM T0Ka3 KUHO(DUIBEMOB OOBIYHO MPOBOJST B CTOJIOBBIX.

K npoxoonvim nomewenuam otHocst xopunopsl, TamMOypbl, BecTuOONH, (oiie, 3a-
KPBITHIE MPOTYJIOYHBIE MMATyOBI.

Ilomewenua nunie610Ka Cyxat JJisi IPUTOTOBIICHUS M pa3/ladyMl MUIIU SKUIAKY U
MacCcaKupaM, a TAaKXKe JIJISI MBIThSI U XpPaHEHHsI CTOJIOBON TIOCYIbI

Paznuuator kamby3Hble TOMEIEHUS:

- KamMOy3 JUIsl KUTIaXa;

- TIICKapHS,

- KJIaJIOBBIE PACXOJHOIO 3araca Jisi KaMOy3a U MeKapHu;

- noocomosumenvHblie NS Pa3fesiKu Msca, pelObl, OBOIIEH, xnebopes3ka, OydeTHsble,
NOCYZOMOEYHbIE, KJIa/10BbIE MOCYAbI U CTOJIOBOIO OEIIbsL.

TIlomewenus nuwed10Kka MOMKHBI HAXOAUTHCS BOJIMU3U TeX O0BEKTOB, KOTOPHIE OHU
obcnyxuBarT. Tak, kaMOy3, XJIeOOMEKapHIO U T. JI. pa3MeIaloT BOJIM3U CTOJIOBOMH KOMaH-
JTbI, KAIOT-KOMIIAHUS WM pecTOpaHa, 0OBIYHO Ha OHOW U TOH ke mayoe, Uiu 1o/l HUMH, C
000pyZI0BaHHEM CHIEIIHAILHOTO JTH(TA AJIs T01aYu HUIIKM. B cBOIO ouepenb, MPOBU3NOHHBIC
KJIaJI0BbI€ PACIIONAralT psSAOM WM Ha OJUH-/ABA sipyca Hibke kamOy3a. [Ipu pasmenienun
MPOBU3MOHHBIX KJIQI0BBIX 0053aTENbHO YUUTHIBAIOT YAOOCTBO MOTPY3KH MPOBU3UH HA CY/I-
HO C MTOMOIIBIO CY/IOBBIX CPEJICTB.

Canumapnule zucuenuueckue IOMENICHUSA MOIPA3ACIAIOT Ha:

- CAHUTApPHO-OBITOBBIE (IIpavYe€yHbIC, CYIIUIbHBIC, TJIAUIbHBIC, KJIaJ0BbIE YACTOTO U
TPSI3HOTO O€JIbs, TOMEIIEHUS paboyuero miatThs u mp.);

- CaHUTapHO-TUrueHnUeckue (YMbIBaJIbHBIC, IYIIICBBIC, BAHHBIC, TYaJCThl H IP.).

Meouyunckue nomeujeHus BKIIOYAIOT B CeOS: J1azapeT, U30JATOP, alTEeKy, MEIH-
IUHCKYIO U CaHUTApHYIO KJIaJOBble W aMOYyJIaTOpHUIO, MPUEMHYIO Bpaya, ONEpalMOHHYIO,
PEHTTEHOBCKHIA, 3yOOBpadeOHbBIN U Ipyrue KaOMHETHI (Ha cyAax ¢ OONBIIUM KOJIMYECTBOM
mozeit), np. OObIYHO KOMIUIEKC MOMEMICHUH MEIUIIMHCKOTO OOCIYXKMBaHUS Ha CyAax
Ha3bIBAIOT ME00D10KOM.

Ilomewienusa cyooewix 3anacoe u CHabIceHusn Ciyxar JJid XpaHEHUs 3a1acoB Ipo-
BU3HH, MIKUIIEPCKOTO, HABUTAIIMOHHOTO U MPOYEro CylI0BOT0 cHaOxeHus. B ux uncno Bxo-

JISIT KJIaJ0BBIC.
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Oobopyoosanue cyooevlx nomeuieHuil.

Xunbie u oOuIeCTBEHHBIE TOMEIICHNS KUMaKa W AaCCAXUPOB TOJKHBI OBITH YH00-
HBI JUJIs1 OOMTaHUS JroAeil. DTH TpeOoBaHUs periaMeHTUpYyroTcs: «CaHUTapHBIMU TIpaBUIIa-
MU JIJI MOPCKUX CY/O0B», MOJIOKEHUSAMU MeXTyHapoIHON KOHBEHIIMHU O IMOMEIICHUSX s
skunaxa, [IpaBunamu Peructpa. OHM onpenensitoT MUHUMaJIbHYIO IUIOIIAb, KyOaTypy U
BBICOTY KHWJIBIX M OOIIECTBEHHBIX MOMEIIEHUH, a Tak)kKe HOMEHKIIATypy 000pyI0BaHUs, He-
00X0JIMMOTO /JIs1 CO3JaHusl HOPMAJIbHBIX OBITOBBIX ycioBUi. [llupuHa MpoxoaoB, YKIOH U
HIMpUHA TPAOB, MPOTUBOMOXKAPHBIE KOHCTPYKTUBHBIE MEPONPHUATHS U Ipyrue TpeOOBaHUs
0€30MMaCHOCTH TaKXKe PEriIaMEHTUPYIOTCS.

KomMmcocTaB pa3memaroT, Kak MpaBWIO, B OJHOMECTHBIX KAalOTax, MPUYEM KalOTbI
CTapIlero KOMCOCTaBa - KaluTaHa, CTaplliero mTypMaHa 1 crapiiero (IJlaBHOT0) MexaHuKa
- COCTOAT M3 KaOMHETa, CIajJbHU M TyalieTa ¢ BaHHOM (mqymiem). Ha Gonpmimx cymax Omox
KalliTaHa UMEET TAKXKE CAJIOH, & BCE KaIOThl KOMCOCTaBa - TyaJIeT C TyIIEM.

Komanpa (psimoBoii cocTaB) pa3melnaercs B OJHO- U JBYXMECTHBIX KaroTax, 000py-
JIOBaHHBIX BCEM HEOOXOJIMMBIM (Ha Cy/Aax, Iie¢ HEBO3MOXKHO YCTAHOBUTH B KaXKJI0M KaroTe
DKUIAXa CaHy3ell, ero MpelycMaTpuBalOT HE Oojiee 4eM Ha KaKJble IIeCTh 4elloBeK). B
KaXXJI0M KaloTe MOMUMO MSTKUX OJHO- M JIBYXbSPYCHBIX KOCK (MUHUMAJIbHbIE BHYTPEHHUE
pa3Mepsl korku - 1900 x800 MM) nMeroTCsl TMBaH, CTYlbs (Kpecio), mKagbl 1 OACKIbL,
MUCHMEHHBIN CTOJI, OJIOYKH JJIsi KHUT U TpadrHa CO CTaKaHaMU, YMBIBAJIBHUK C TOpsiYeii u
XOJIOJTHOM BO/IOH (HAa COBPEMEHHBIX CyMepTaHKepax - TyaJeT ¢ aymemM). Bee katoThl skuma-
’a 000pylOBaHbl CUCTEMaMU KOHAMIIMOHWPOBAHHS BO3/1YyXa, XOPOIIO OCBELIEHBI, UMEIOT
€CTECTBEHHOE OCBEIICHHE Yepe3 WILTIOMUHATOP.

O6opynoBaHue Ajsl CyJIOBbIX NOMEIIEHUN U3rOTaBIMBAIOT B MOPCKOM HCIOJIHEHHH,
T. €. OHO MOKET HOPMaJIbHO (DYHKIIMOHUPOBATH B YCIOBUAX KaukH. JlJis 3TOr0 BCsl cynoBas
Mebelb, KOTOPYIO B OOBIYHBIX YCIOBHSIX MOXKHO INEpEBUTATh, UMEET IITOPMOBBIE Kperuie-
HUS, HAJIEKHO yJAepKuBarolue ee Bo Bpems mropma. CyqoBble KOMKH UMEIOT HEOOIbIION
OypTHUK, IPeJOTBPAILAIOLINM 1aJIeHHEe ¢ KOMKK pu KaMke. Ha cronax mo nepumerpy Takxke
CTaBST HeBbICOKHE OypTHKH. Ha mosikax, 0COOEHHO ¢ MOCYI0M, JUIsl KaXI0To MpeaMeTa jae-
Jal0T THe3/Aa-KperieHus. Bee mpodee o6opynoBaHue(paJuonprueMHUKH, TE€JIEBU30PbI, Te-
nedoHbl, HACTOJBHBIC JIAMITBI U T. [I.) TaKXKe CHA0XKaI0T MTOPMOBBIM KperuieHueM. Jlis 6e3-
OIMMACHOI'0 MPOX0/1a MO0 KOPUAOpaM BJ0JIb NEPEOOPOK YCTaHABIMBAIOT IITOPMOBBIE TOPYUHH.
[IpenycmaTpuBarOT HaJEKHOE KpEIJIEHUE KAIOTHBIX JBEpel Kak B 3aKPhITOM, TaK U OTKPHI-
TOM IIOJIOKEHUSAX.

OO01iecTBEHHbIE TTOMEIIEHUS IKUIaXka, pacroyiaraemble BOJIM3U KalOT, 000pYAYIOT C
TaKUM PacyeToM, YTOOBI CO3/1aTh XOPOILINE YCIOBUS I OTJbIXA, TPHUEMa MHILH.

JUist OTAenKd M 000PYIOBAHUS KUIIBIX U OOIIECTBEHHBIX NMOMEIIEHUI IIUPOKO MpH-
MEHSIOT TJIACTMACChl U HOBBIE CHHTETHYecKue Matepuanbl. Ocoboe BHUMaHHUE yAeseTcs
pa3MEIEeHUI0 OTKPBITBIX BEPaH[, COJSIPUEB, 0ACCEHHOB, CIOPTILIOUIAIOK, 3aHUMAIOIIUX
3HAUMTENbHYIO TUIONIA/Ib Ha BepXHeW manybe v manybax HaJCTPOMKH B KOPMOBOM, 3allu-
LIEHHOU OT BETpa, YacTH.

Ha maccaxupckux cymax Xuible U OOIIECTBEHHBIC IMOMEIEHHUS MAaCCaKUPOB OTHe-
JIEHBbI OT COOTBETCTBYIOIIMX MOMeUIeHnH skunaxa. [loatoMmy Oonblioe 3HaUeHHE MPUAAIOT

KOMMYHUKALHUSM, T. €. IIyTAM NEPEMEIICHUS ITaCCAXKUPOB U dKUIAXa 1o cyany. 1 te u npy-
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r've JOJKHBI MMETh U30JMPOBAHHBIN JIPYT OT Jpyra JOCTYH K CBOMM OOIIECTBEHHBIM IIO-
MEIIEHUSM, a IKUMaXK, KpOME TOT0, U K pabounm mectam. [[ist 3TOoro 0o00pyayroT creru-
aJIbHbIE MaruCTpalibHbIe KOPUIOPHI U TPAIbl - Pa3AeNIbHO 715l TACCAKUPOB M IKUIAXKA.

[Ipu nmanupoBke medbr0oka 0COO0 YUUTHIBAIOT YAOOCTBO TPAHCHOPTUPOBKHU OOIb-
HBIX B JIa3apeT U u3 Hero. B u3omisTop 00s13aTeNbHO JOJKEH OBITh BXOJI C OTKPBITON MayObl
yepe3 TaMOyp. K Korke B H3071TOpE JOMKEH OBITh MOJIXOJ] C TPEX CTOPOH.

CriennanbpHble TPY30BbI€ MOMEILEHUS, Ha TPY30BbIX CyJaxX - I'PY30BbIE TPIOMBI, 3a-
HuUMaroime okoyio 60% KybaTypbl OCHOBHOTO KOpIlyca, 00OpYAYIOT B COOTBETCTBUU C MX
Ha3HaueHueM. [[JIMHY Ipy30BbIX TPIOMOB NMPUHHUMAIOT BO3MOXKHO OOJBIIEH - B mpenenax
TpeboBaHU 0OecreYeHus] HEMOTOIUIIEMOCTH MPU 3aTOIUICHUH OJHOTro OTceka. I'py30Boii
TPIOM CYXOTPY3HOTO CyJIHAa U3HYTPHU OOIIMBAIOT JEPEBOM:

- 1I0 HaCTWJIy BTOPOro JHa oT OopTa 10 OOpTa CIUIOIIHBIM HAaCTUJIOM -nauenam W3
JIOCOK TOJIIIMHOM OKOJIO 50 MM, yKIaJbpIBa€MbIX Ha MAYIIHE B IIONEPEYHOM HaIIPaBICHUH
Opycku (Jarv) TOIMMHON mpuMepHO 40 MM;

- 10 0OpTaM ChbEMHBIMHU JEPEBSIHHBIMU OpychsiMu cedueHueM 50x200 MM - pulbounca-
Mu, YCTaHaBIIMBa€MbIMHU BJIOJIb TpIOMa MoBepX OopToBoro Habopa Ha paccrosauu 200-300
MM OJIUH OT JPYTOTO.

PbIOMHCHI HE TOIBKO M30JUPYIOT IPY3 OT CONMPUKOCHOBEHUS C BIAKHBIM OOPTOM, HO
U TPEJIOXPAHSIIOT IPy3 U OOPT OT CIydalHBIX MOBPEKICHUI. AHAJOTHYHO TprOMaMm 000py-
IYIOT U TPY30BbI€ TBUHICKHU.

Ha cynax, mepeBo3smux rpysbl, BeITpyXkaeMmble rpeiidepoM, AepeBsHHbIA Nailon B
TpIOMax 3aMEHSIOT HACTUJIOM BTOPOTO JHA, YCUJIICHHBIM HE MEHee ueM Ha 4 MM.

Ha cynax, nepeBo3siux 3e¢pHO, B TPY30BBIX TPIOMax B UX BEPXHEW YacTH yCTaHaB-
JMBAIOT BPEMEHHbIE CheMHbIE MPOAOIbHbIE IepeOopku B [II1, BbICOTOM, paBHOM MPUMEPHO
1/3, BBICOTHI TproMa. JTU TiepeOOpKH, Ha3bIBaAEMbIE wWupmuHe-60pocamu, TPEeIOTBPAIIAIOT
nepechliaHue 3epHa Ha OAMH OOPT MpH Kauke CyAHa, KOTOPOE MOXKET MPUBECTH K OMPOKH-
nbiBaHuio cyaHa. IupTHHr-60packl M3roTaBiIMBAIOT U3 METAJUIMYECKUX CTOEK M 3aKiaj-
HBIX JIOCOK JIM0O MpeyCMAaTPUBAIOT IITATHBIMH U BBITIOIHSIOT B BUJIE CKJIAHBIX IIIUTOB.

Tprombl crienalIn3UpOBaHHBIX KOHTEHHEPOBO30B MUMEIOT SIUEUCTYI0 KOHCTPYKLHUIO,
T. €. COCTOSAT U3 00PAa30BAHHBIX CIIEIUATBHBIMUA BEPTUKATBHBIMU CTOUKAMU HANPABAAIOUUX
Aueek, B KOTOpPbIE BCTABIAIOT KOHTeiHepbl. Ha cynax tuna Po - Po, aBToMOOMIIBHBIX Mapo-
Max M JAPYTUX Cylax, NepeBO3SIIMX KOJECHYIO TEXHHUKY, IPY30Bbl€ TPIOMBbI H TBUHACKHU
000pYyIYIOT CIIEUATbHBIMU KPEIUICHUSIMH ISl PACKPEIJICHUS] B HUX T'PY30B - aBTOMAIIIHH,
TPENIEPOB, KOHTEHHEPOB.

Bonpoce! aiist caMOKOHTpOIIst
1. Cuctemsl HaboOpa Kopmyca cyaHa?
2. HazoBuTe OCHOBHBIE KOHCTPYKTHUBHBIE JIEMEHTHI Kopityca?
3. KoHctpyknusa koprnyca cyaHa?
4. PacnojioKeHHUe Ha CYJAHE CYAOBBIX MOMEIIECHMI?

Jluteparypa: [3]: c. 33-105, 147-214; [8]: c. 5-17; [7]: c. 91-101.
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3 CYJIOBBIE YCTPOMCTBA
3.1 SIxopHoe ycTpoOiicTBO

SxopHOE YCTpPOWCTBO MpeAHA3HAUEHO /JiA 00ECTCUCHHS] HAJIC)KHOW CTOSIHKU CyAHA
Ha peiiie u Ha rryouHax 10 80 M. SIKOpHOE YCTpONCTBO Takke MCIOIB3YETCsl MPH IIBap-
TOBKE K MPHYATy W OTIIBAPTOBKE, & TaKXKe I OBICTPOTO IMOTAIICHUS WHEPIMH B LEJISAX
MPEeIOTBPAILIEHUS CTOJIKHOBEHUS C IPYTHUMH CyJaMu U 00bEKTaMHU.

SIkopHOE YCTPOWCTBO MOXKET OBITh MCIOIB30BAHO TAKXKE JJIS CHATHUS CyJIHA C MEJH.
B aTOM ciydyae SIKOph 3aBO3ST Ha IUTIONKE B HY)KHYIO CTOPOHY U CYTHO TIPH TIOMOIIH SIKOP-
HBIX MEXaHU3MOB MOATITUBAETCS K SIKOPIO. B HEKOTOpBIX Cilydasix SKOPHOE YCTpPOICTBO, a
TaK)KE€ €Tr0 DJIEMEHTHI, MOT'YT OBITh UCIIOJIb30BAHBI 1T OYKCUPOBKH CYIHA.

Mopckue cyga uMeroT 0OBIYHO HOCOBOE SKOPHOE YCTpOucTBO (puc. 3.1), HO Ha He-
KOTOPBIX Cy/IaX UMEETCs TakKe U KopMoBoe (puc. 3.2).

Pucynok 3.1 - Cxema pa3menieHuss HOCOBOTO
SIKOPHOTO YCTPOMCTBA.

1 — saxopb; 2 — sIKOpHAs 1eNb; 3 — YCTPOU-
CTBO JJIs1 OBICTPOI OT/Ia4M KOPEHHOT'O KOHIIA
SAKOpPHOM 1enu; 4 — Opalmnuib; 5 — BAHTOBOU
cTomop; 6 — eMHoU cTomnop; 7 — 60pTOBOI
SIKOPHBIH KITI03; 8 — KIIt030Bast TpyoOa; 9 —
nenHas Tpyoa (manyOHsIit kiro3); 10 — nen-
HOWU SIIHUK.

Pucynok 3.2 - KopMoBO€ IKOpHO-IIIBAPTOBHOE
YCTPOMCTBO.

1 — nennas TpyOa; 2 — mmuib; 3 — CTOMOP C 3a-
KJIQJHBIM TTATIOM; 4 — DJIEKTPOBUTATENb; 5 —
LEMHOM SUK; 6 — IKOPb; 7 — KJIF030Bast TpyoOa.

76



SIkopHOE ycTpOoiCTBO OOBIYHO BKIIFOUYAET CJICTYIOIINE SJI€MEHTHI :

- IKOpb, KOTOPBII Onaromapst cBoei macce U popme, BXOJUT B TPYHT, CO3JaBasi TEM
caMbIM HEOOXOAMMOE COMPOTUBIICHHUE MTEPEMEIICHUIO CYIHA WU TUIaBY4Yero o0beKTa;

- IKOpHasl Lelb, Mepearonas yCUINe OT CyJlHa K HaXOoIAIEeMyCsl Ha TPYHTE SIKOPIO,
UCIOJIb3YEeTCs U1 OTAAUU U ObEMA SIKOPS;

- SIKOpPHBIE KJIIO3bl, MO3BOJISIONINE SIKOPHOM IEMH MPOXOJIUTh CKBO3b JIEMEHTHI KOp-
MYCHBIX KOHCTPYKIIMH, HAMpaBISIONIME JBUKEHHWE KAHATOB IMPHU OTAA4€ WIW BHIOMpAHUU
SKOPSI, B KJTIO3bI SIKOPS BTSATHBAIOTCS JJI1 XPAHEHUS T10-TIOXOTHOMY;;

- SKOpPHBIA MEXaHU3M, 00€CIeUUBAOIIUNA OTJa4y U MOIBEM SKOPS, TOPMOKEHUE U
CTOIIOPEHHE SIKOPHOW IIEMH MPH CTOSIHKE HA SIKOPE, MOATATMBAHUE CY/AHA K SIKOPIO, 3aKpet-
JICHHOMY B TPYHTE;

- CTOIIOPBI, KOTOPBIE CIYKAT JUIsl KPEIUIEHUS IKOPSAIO-TIOXOJHOMY;

- [ICTHBIC SIIUKHU ISl pa3MEIIEeHUs SKOPHBIX IeNel Ha CYyIHE;

- MEXaHU3MBbl KpEIUIeHUs M AUCTAHIIMOHHOW OTJauM SIKOPHOM Ienu, oOecrednBaro-
HIMe KperJIeHue KOPEHHOr0 KOHIIA SIKOPHOH 1IenH ¥ OBICTPYIO €ro OTAauy B ciiydae Heo0Xo-
JTUMOCTH.

Sxops B 3aBUCHMOCTH OT UX Ha3HAUCHUS PA3JENSIOT Ha CTaHOBBIC, MIPEIHA3HAUYCH-
HBIE JJIs1 yAepKaHUs Cy/lHa B 3aJJaHHOM MECTE, U BCIIOMOTaTeIbHbIE — AJIsl YACpKaHUS Cy-
Ha B 33/IaHHOM TIOJIO)KCHHH BO BPEMs CTOSIHKH Ha OCHOBHOM sikope. K BcriomoraTenbHbIM
OTHOCHUTCSI KOPMOBOH SIKOPB - CTOI-aHKEP, Macca KOTOPOro cocTaBisieT 1/3 mMacchl cTaHOBO-
ro M BEpI, — JIETKUH SKOPb KOTOPBIA MOKHO 3aBO3UTh B CTOPOHY OT CyJHA Ha IILIIOIKE.
Macca Bepra paBHa MMOJOBHHE MaccChl CTON - aHKepa. KomuuecTBO M Macca CTaHOBBIX SIKO-
peil 15 KaKaoro cyJHa 3aBUCUT OT pa3MepoB CyliHa U BbiOupaetcs no IIpasunam Peructpa
CYyJI0XO/ICTBA.

OCHOBHBIMHU YaCTSIMU JIFOOOTO SIKOPSI SIBJISIIOTCS BEPETEHO U Jamnbl. SIKOpsl pa3andaroT
10 MOABMKHOCTH M KOJIMYECTBY JIall (JI0 YEThIpeX) U Hanuuuio mroka. K 6e3mnanbiM oTHOCAT
MepTBBIE AKOpsi (TpUOOBHIHBIC, BUHTOBBIC, KEJIE300€TOHHBIE), UCIIONIB3yeMble MPH yCTa-
HOBKE TUTABYYUX MAsIKOB, Ie0apKaJepoB U APYTUX TUIABYIUX COOPYKEHU.

Cyl1iecTByeT HECKOJIBKO TUIIOB IKOPEH, KOTOPBIE UCIOJIb3YIOTCSI HA MOPCKUX CY/Aax B
KauyeCTBE CTAHOBBIX M BCIIOMOTaTeNbHbIX. M3 HUX Hanbosee pacnpoCTpaHEHHBIMH SIBIISIOT-
Ccs SIKOpSI: aIMUpanTecKuil (paHee ucmoab3oBaiics), Xoia (ycTapeBIIni sikops), ' py3oHa,
Haudoprta, MatpocoBa (ycTaHAaBIMBAaEeTCS B OCHOBHOM Ha PEYHBIX CYyJaX W HEOOIBIIUX
MOpCKUX cynax), bonara, ['pyzona, Kpycon, FOuuon, Teiinop, Cnek u ap.

Aomupanmeiickuii akops (puc. 3.3a) MHUPOKO MPUMEHSIICS BO BPEMEHA MapyCHOTO
dnora, 6marogapst MpOCTOTE CBOEH KOHCTPYKIIMU U OOJBINION JepsKamieit cuie - 10 12 Becos
sxopst. [Ipu mpoTsKke sIKOpst U3-3a MepeMEeNIeHUH CyIHA IITOK JOXKUTCS IJIAlIMsI Ha TPYHT,
MpU ATOM OJIHA U3 JIall HAYMHAET BXOJUTh B TPYHT. Tak Kak B TPYHTE HAXOIUTCS TOJHKO
OJIHA Jlama, TO MPU U3MEHEHUHW HAINPABJICHUS HATSOHKCHHS Ienu (PBICKAaHWM CYJHA) Jiarna
NPAKTUYECKU HE Pa3phIXJISieT TPYHT M 3TUM OOBSCHSAETCS BBICOKAs JepiKalllas CHiia 3TOTO
skopsi. Ho ero cioxHo youpaTs 1mo moxoJHoMYy(M3-3a IITOKa OH HE BXOJUT B KIIIO3 U €ro
OpUXOIUTCS yOMpaTh Ha NManxyOy Ju00 MOABEIIMBATH BIOJb 0OpTa), KpOME TOTO, Ha MEJIKO-
BOJ/IbE MPEJCTABISET OOMIBIIYI0 ONACHOCTD JUJISl APYTUX CYA0B TOpyallas U3 rpyHTa jama. 3a

HEe MOXET 3aIyTaTbCsl sIKOpHas Lienb. [103TOMy Ha COBPEMEHHBIX Cylax aIMUpPAITEHCKHUE
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SKOPSl MCIOJIB3YIOTCS TOJIBKO B KA4€CTBE CTOMAHKEPOB W BEPIOB, MPU SMHU30UUYECKOM
MPUMEHEHUH KOTOPBIX HEJOCTATKU €r0 HE CTOJIb CYIIECTBEHHBI, a BHICOKAs JeprKalias cuiia
HeoOXxoauma.

Axopov Xonna (puc. 3.3 0) ©MeeT JIBE MOBOPOTHBIE JIAIIbI, PACIIONOKEHHBIC OJIM3KO K
mToky. [Ipu peickaHuM CyjJHA JIanbl MPAKTUYECKU HE Pa3pBIXJSIOT TPYHT, U MOATOMY YBe-
JUYUBACTCS JIepKaIas cuia SKops 10 4 — 6 - KpaTHOUM CHITBI TSHKECTH STKOPSL.

Sxopp Xoia oTBeYaeT ONPEIEIEHHBIM TPEOOBAHUAM:

1) 6eIcTpO OTHAETCS M YIOOHO KPEMHUTHCS MO-TIOXOTHOMY;

2) obmamaet TOCTAaTOYHOU JeprKalle CHIION ITpu MEHBIIEH Macce;

3) ObICTpO 3a0UpaeT IPYHT U JIETKO OT HErO OTIEISAETCS.

Pucynok 3.3 - CygoBbi€ CTaHOBBIE SIKOPA
a - arMupanTeickuii; 6 - Xosra, B - MarpocoBa

SAKopb COCTOUT U3 ABYX OOJBIIMX CTANBHBIX JIeTaliel: BEpeTeHa W JIall ¢ TOJOBHOM
YacTbl0, COEUHEHHBIX IIPU MOMOILHU ITHIPSI U CTONOPHBIX OOJITOB.

OTOT SIKOPh HE MMEET IITOKA, ¥ MPH yOOpKe BEPETEHO BTATHMBACTCS B KIIIO3, a JIAIIbI
NpKUMaOTCs K Koprycy. Cpenn OonbIIOro yucia sikopeil 6e3 mToka sKopb Xoiia BbI-
FOJTHO OTJIMYAETCS MaJIbIM KOJIMYECTBOM JieTajeil. bombIire 3a30pbl B MecTax COeIMHEHUs
JieTajeil NCKIII0YaloT BO3MOKHOCTD 3aKIMHMBaHUA Jan. [Ipu najgeHuu Ha rpyHT, 6iarogaps
HIMPOKO PACCTaBJICHHBIM Jaram, SKOpb JIOKHUTCS IJIAIIMS U MPU NPOTSKKE BHICTYMAIOIINE
JIETaJIA TOJIOBHOM YaCTH 3aCTaBJIAIOT JIalbl [IOBOPAUYMBATHCA B CTOPOHY I'PYHTa U BXOJUTH B
Hero. 3appIBasch B TPYHT 0OCMMH JlamaMH, 3TOT SAKOPb HE MPEACTABISAET OMAaCHOCTH IS
JPYTHX CY/I0B Ha MEJIKOBOJIbE U UCKIIOYAETCS] BO3MOXKHOCTh 3aIllyThIBAHMSI 32 HETO SIKOPHOU
nenu. Ho m3-3a TOro, 4yto JB€ IIMPOKO PACCTABJICHHBIE JIANbl HAXOJATCSA B IPYHTE, MpHU
PBICKaHUM CyJHA TPYHT pa3pbIXJSETCS M JIepKallasi Cuiia 3TOro SKOpsi HAMHOT'O MEHbIIE
YeM aIMUPAITEHCKOro MpHU OJIHOM Jlare B TPyHTE.

Axops [angpopma (puc. 3.4) nogobeH axopio XoJuia, UMEET JIBE€ HIMPOKUE, HOXKE00-
pa3HbIe OBOPOTHBIE JIalbl, PACIOJ0KEHHbIE OM3KO K IITOKY. biarogaps 3ToMy npu pheic-
KaHWUU CYy/IHA Janbl IPAKTUYECKH HE Pa3phIXJISIOT IPYHT, YBEIMUMBAS AEpXKAILYIO CHUILY A0
10 - xpaTHOWMCHIBI TSDKECTH SAKOPSI U YCTOMYMBOCTH ero Ha rpyHre. Skops Handopra 6ma-
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rojapsi ’TUM KadyecTBaM I10JIy4MJ Ha COBPEMEHHBIX MOPCKHMX CyJax camoe HIMPOKOoe pac-
IPOCTPaHEHHUE.

Pucynok 3.4 - Sxops lamdoprta

Axopvs Mampocosea nmeeT 1Be MOBOPOTHBIE Jamnbl. /11 TOro, 4ToObl SKOPh BO BCEX
CIIydasiX JIOKHJICA TUIallMsI Ha TPYHT, B TOJIOBHOM YacTH SIKOPS UMEIOTCS LITOKH ¢ (iaHLa-
MU U TIOCJIE€ TPOTSKKUA CYTHOM SIKOPb JIOKHUTCS IUIalIMs U, Ojarojapsi BhICTyHAOIIMM Ya-
CTSIM TOJIOBHOM YacTH, JIallbl IIOBOPAYMBAIOTCS M BXOJAT B IpyHT. SIkopb MarpocoBa 3¢-
(eKTUBEH Ha MATKUX I'PyHTaX, MO3TOMY OH MOJyYWJI PAcCHpOCTPAaHEHHWE HA PEUYHBIX U He-
OOJIBIIINX MOPCKHUX CyZax, a ero OosblIas AepsKalias Cuia I03BOJIIET YMEHbIIUTh Maccy U
U3TOTaBIIMBATH KOPb HE TOJBKO JINTHIM, HO U CBAPHBIM.

Ha manbix cynax u 0apkax MCHOJB3YIOT MHOTOJIANHbBIE OECIITOKOBBIE SIKOPSI, HAa3blI-
Baemble Komkamu. Cyna JIeI0BOTO IIaBaHMS CHAOXKAIOT CIEHUAIbHBIMH OJIHOJAITHBIMU
0eCIITOKOBBIMHU JIEJOBBIMU SAKOPSIMU, IPEITHA3HAUCHHBIMU JJIs1 yAEpKaHUS CyJIHA Y JIEJO0BO-
'O MOJIA.

Axopunaa yenv CIyXUT IS KpPEeIUIEHUs SKOpsA K Kopmnycy cyaHa. OHa COCTOUT W3
3BEHBbEB, O0OPA3YIOIIMX CMBIUYKH, COEMHEHHbIE OJIHA C JAPYTOil MpU MOMOIIMU CHEIHaTIbHbBIX
pa3beMHbIX 3BeHbEB. 36eno Kenmepa (pucyHok 3.6) COCTOUT U3 JABYX OJMHAKOBBIX IONY-
3BEHBEB C YCTPONUCTBAMHM, O3BOJISIOLUIMMHU ITPH COOPKE COEAMHATH UX B 3aMOK. 3BE€HO UMEET
CheMHBIA KOHTP(OPC, KOTOPHINA NMpu cOOpKE BCTABISIIOT B Ma3bl MOJY3BEHbEB. 3BEHO U
KOHTP(HOPC CKPEIUIAIOT KOHMYECKOH IIMIIBKOM.

Cmbtuku 00pa3yroT ssIKOpHYyIo Lenb JuHou oT 50 go 300 M. B 3aBucuMOCTH OT pac-
MOJIO)KEHUSI CMBIYEK B SIKOPHOM LENU Pa3iNyaloT SIKOPHYIO (KpEermsiuiyrocs K sIKOpro), Mmpo-
MEXYTOYHbIE U KOPEHHYIO CMBIUKH (Kpemsiiyrocs K Kopnycy cyaHa). JIMHbel SKOpHOU U
KOPEHHOM CMBIYEK HE PErNIaMEHTUPYIOTCS, a OIUHA RPOMEHCYMOUHOU CMBbIYKHU, UMEIOIIEH
HEYETHOE YMCIIO 3BEHBEB, COCTaBISIET 25 — 27,5 M. Kpenar sSKkopp K SIKOpHOU LENu NpH 0-
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MOIIU SIKOPHOHM CKOOBI. UTOOBI MpeaynpeanTh CKpYYUBaHHE 1IETH, B SKOPHYIO U KOPEHHYIO

CMBIYKHU BKIIKOYAIOT ITOBOPOTHBIC 3BCHBS — 6€PHLIIOCH .

Pucynoxk 3.5 - SIkopHo# cMBbIUKa.
1 - BepeTeHO siKOps; 2 - cko0a AKopsi; 3 - KOHIIeBask Cko0a; 4 - KOHIIEBOE 3BEHO; S -
YCUJIEHHOE 3B€HO; 6 - BEPTIIIOT; 7 - HOpMaJIbHOE 3BEHO

SIKopHBIE 1IenU Pa3IUYaroT MO UX KATHOPY — AMaMeTpy MOMEPEYHOTO CEUEHUSs MPYT-
Ka 3B€HA. 3BEHbs Lenel kanuOpom Oosee 15 MM JOIKHBI UMETh PACIIOPKH — KOHTPGOPCHI.
VY kpynHenHmmx cynoB kanuOp sxopHbix 1eneil grocruraet 100 - 130 mm. i KoHTpos 3a
JUIMHOM BBITPABIICHHOW LIETIHM Ka)<Jasi CMbIYKa B Hauaje U KOHIIE UMEET MapKUPOBKY, yKa-
3BIBAIOIIYIO0 Ha TMOPSAKOBBIA HOMEP CMBIYKHA. MapKHpPOBKY J€Nal0T MyTeM HaMaThIBAaHUS
OTOXOKEHHOW MPOBOJIOKM HA KOHTP(OPCHI COOTBETCTBYIOIINX 3BEHHEB, KOTOPHIC OKpAIIIH-
BaIOT B O€JIBII LIBET.

Macca sikopei, IJIMHA U KaauOp SKOPHBIX ILIETeH NI cyaHa ycTaHaBiauBaroTcs Ipa-
Bunamu Peructpa. Ha coBpeMeHHBIX cyjax OOJBIION BMECTHMOCTHU JITMHA KaXKIOU SIKOP-
HOH 11e11u cocTaBisAeT 14 - 16 cMbIUEK.

Axopuvle Kn103bl BHITONHAIOT Ha CyAax JABE BakKHble (YHKUHUU — OOECIEUYHUBAIOT
OecTpernsaTCTBEHHBIN MPOXO0/I SKOPHOH IENH Yepe3 KOPIYCHbIE KOHCTPYKIIMH TP OTIa4Ye U
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BBIOMPAHUN SKOPS W OOECIIEUMBAIOT yI00HOE M Oe30MacHOe pa3MelleHue OeCIITOKOBOTO
SIKOPSI B TIOXO/THOM TIOJIOKEHUU U €T0 OBICTPYIO OT/ady. SIKOpHBIE KITFO3bI COCTOST U3 KITIO-
30BOM TPYOBI, TATyOHOTO KJIF03a U OOPTOBOTO KJIHO3a.

a)

A4-A

o8 apymo

Pucynok 3.7 - SIkOpHBIN KITH03:
a — KOHCTPYKIIHS; O — TIOJIOKEHHUE SKOPSI PU BTATUBAHUU B KITIO3.
1 — manmyOHBIN KT103; 2 — KIII030Bas TpyoOa; 3 — OOpTOBOI KITt03.

Knto306yto mpydy OOBIYHO BBITIOJNHAIOT CTAJIbHOM CBAapHOW W3 JABYX NOJOBUH (TIO
JTUaMETPY), IPUYEM HUKHSS MOJIOBUHA TPYOBI TOJIE BEPXHEH, TaK KaK OHA MOABEPraercs
00JbIIEMY U3HOCY JIBHIKYIIEH 1ienbio. BHyTpeHHU quameTp TpyObl IPUHUMAIOT PaBHBIM §
— 10 xanubpam 11enu, a TOJMIIMHA CTEHKH HUYKHEH TTOJIOBUHBI TPYObI HAXOUTCS B Mpeesiax
0,4 - 0,9 xanubpa neny.

bopmoevie u nanyonvie kni03vt — CTaIbHBIE JIUTHIE U UMEIOT YTOJIILIEHUS] B MECTax
npoxoja nenu. x ceapuBaroT ¢ KIt030BoM TpyOoil u MpuBapuBaioT K naixyoe u 6opty. Be-
PETEHO SKOpS MO-TIOXOJHOMY BXOJIUT B TPYOY; CHAPYX U OCTAIOTCS TOJIBKO JIAIbl SKOPSI.
UToOBI MpeoTBPaTUTh MOMAJaHNe Yepe3 KIF03bI BOJBI Ha Many0y, MaayOHBIA KITH03 3aKpbI-
BAIOT CMEIUAIbHON OTKUIHOW KPBIIIKON C BBIEMKOM JIJIs MPOX0/1a IKOPHOU LIETIH.

JUiss OYMCTKU BOJAOW OT Ipsi3U U JIOHHOT'O TPYHTA SKOPS M LENU MpHU BhIOMpaHUH, B
TpyO€ KITI03a MPeyCMOTPEH Pl IITYLEPOB, MOJICOCTUHEHHBIX K MTOKapHOH MaruCTpay.

Ha naccaxupckux u MOPTOBBIX CyAaX SIKOPHBIE KJIHO3bI YACTO ACNAKT C HAIIAMH —
CTAJIbHBIMU CBAPHBIMH KOHCTPYKIHUSMH, TPECTABISIONIMMU coO0H yriyOneHus B 6oprax
CyZHa, B KOTOPbIE BXOJAT JIalnbl AKOPS. SIKOpb, BTSAHYTHIM B TAKOM KIIIO3, HE BBICTYIIAET 32
IJIOCKOCTh OOPTOBOM HapyHOW OOIIMBKHU. DTH KJIHO3bI UMEIOT s/l MPEUMYIIECTB, OCHOB-
HBbIC U3 KOTOPBIX CIEAYIOLIUE: CHIKEHHE BO3MOKHOCTH IOBPEXKICHUU CyIOB IIPU IIBap-
TOBHBIX OIepanusix, OyKCUPOBKE M JIBHKEHUU BO JIbJIaX, a TAKXKe yJydllleHUE MpHUJIeraHus
Jan K Hapy>KHOM OOLIMBKE 3a CUeT U3MEHEHHUS HaKJIOHa BHYTPEHHEH MOBEPXHOCTHU KIT03a.
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Pucynok 3.8 - SIkopHbIe KJTIO3bI: @ — C HUIIIEH; O - BBICTYNAIOIINIMA

BricTynaromumii K03 1oka3zaH Ha pucyHke 3.8 0, rJie SCHO BHJIHO €ro OTJIMYHE OT
0OBIYHOTO KJT03a. BricTynaromye Kio3bl IPUMEHSIOT Ha cyAax ¢ 0yiap0000pa3Hoit (hopmoit
HOCA, YTO MO3BOJIIET UCKIIIOUUTH YAAphl AKOPs 0 OyJIbO MpH ero oTaaye.

OTKpBITBIE KIIIO3bI, MPEACTABIAIOMINE COO0M MACCHUBHYIO OTJIMBKY C KEJIOOOM IS
IPOX0/1a SIKOPHOU LIETIH U BepeTeHa SIKOps, YCTAHABIUBAIOT B MECTE COEIMHEHUs ManxyObl ¢
O6oprom. VX MpUMEHSAIOT Ha HU3KOOOPTHBIX CyAax, Ha KOTOPBIX OOBIYHBIE KIIO3bl HEXKea-
TEJbHBI, TAK KaK Yepe3 HUX Ha BOJIHEHMH Ha NaiayOy MonaaaeTt Boja.

AxopHvle mexanu3zmol CIyxart:

- JUIs1 OTAA4U SKOPS ¥ SIKOPHOM IIENH MPU MOCTAHOBKE CYJHA HA SIKOPb;

- CTONOPEHUS IKOPHOU LMY IIPU CTOSTHKE CY/IHA Ha SIKOPE;

- CHATHS C AKOPsI, MOATATUBAHMS Cy/IHA K SKOPIO,

- BEIOMpaHMS LIETH U IKOPS ¥ BTATUBAHUSI IKOPS B KITIO3;

- BBINOJIHEHUS IIBAPTOBHBIX OMNEpaIuii, €Clu HET CHEeUHaIbHO MPEeIyCMOTPEHHBIX
JUISL OTUX LIeJIe MEXaHU3MOB.

Ha mopckux cynax MCMONb3yIOT CIEAYIOIINE SKOPHbIE MEXaHU3Mbl: Opallnuiy, mo-
JTyOpallInuin, SKOpHbIe WIN SIKOPHO-IIIBAPTOBHBIE LIMHUIU U SIKOPHO-IIIBAPTOBHBIE JICOCIKH.
OCHOBHBIM 3JIEMEHTOM JIIOO0OT0 SKOPHOI'O MEXAaHU3Ma, pabOTAIOIIEro C LENBIO, SIBIAETCS
LEMHOM KyJIauKOBBIM OapaOaH-3Be3/104Ka. ['OpU30HTAIBHOE IOJOKEHHE OCHU 3BE3JI0YKU
CBOMCTBEHHO OpalluIsiM, BEPTUKAIbHOE — WINUAAM. Y HEKOTOPBIX COBPEMEHHBIX CYIOB
(Mo psixy mpUYMH) 0ObIYHBIE OpaIINUIN WU WK TPUMEHTh HelenecoodpasHo. [loaTo-
MY Ha TaKHX CyJaX yCTaHaBJIMBAIOT SKOPHO-IIBAPTOBHbIC JICOEIKH.

bpawnuns npennazHadeH A 00CIy)KUBaHUSL OJHOBPEMEHHO LieTiel JIEBOro U Ipa-
BOT'O OOpPTOB.
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Pucynoxk 3.9 - Bpammunib snexkTpuueckuii (cxema)
1 — nBurarens; 2 — 4epBAYHBIA PENYKTOP; 3 — LMWIMHIPUYECKHE IIECTEPHU; 4 — LenHas
3BE37I04Ka; 5 —JIEHTOYHBIN TOPMO3; 6 — Typauka; 7 — rpy30BOM Bal

Ha xpynmHOTOHHaXXHBIX CyJaxX MPUMEHSIOTCS hoJydpauinunu, CMENICHHbIE K Oop-
TaMm.

——
g

N\

Pucynox 3.10 - [TonyOpammmnuib co mBapTOBHOI ebenkoil: 1 - Typauka; 2 - JeHTOU-
HBIN cTonop; 3 - MasTHUKOBBIHN CTOMNOP; 4 - namyOHBIN KiTt03; 5 - 6apadaH co MBapTOBHBIM
TpocoMm; 6 - MybT YHPaBICHHUS OpalIIuiIeM

Bbpawnuns coctout U3 aBUTATENS, PEAYKTOpa M Pa3MEIICHHBIX Ha TPY30BOM Bally
IENMHBIX 3BE3J0YEK M Typadek (IIBApPTOBHBIX OapabaHOB st pabOTHI CO MIBAPTOBAMH).
3BE3/I0YKH CHIIAT HA BTy CBOOOJIHO | MPHU padOTe ABUTATENS MOTYT BPAIIaThCs TOJIBKO TO-
r71a, KOTJla OHM COSIAMHEHBI C TPY30BBIM BaJiOM CHEIHAIbHBIMU KYJAQYKOBBIMH MY(TaMH.
Kaxxnas 3Be3mouka cHaOKeHa MIKHUBOM C JICHTOYHBIM TOpMO30M. bpammunm obecneunBaioT
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COBMECTHYIO MJIM Pa3/ielibHyI0 paboTy 3BE3[10U€K JIEBOTO U MpaBoro 60oprToB. Mcnonas3oBa-
HUE QPUKIUOHHBIX MY(T MO3BOJISET CMITYUTH yJapHBIC HATPY3KH U 00ECIIEUUTh TUTABHOE
BKJIIOUEHHUE 3Be3/104ek. OTaaua sIKkops Ha MajblX MIYOHMHAX MPOU3BOIMUTCS 3a CUET €ro co0-
CTBEHHOM Macchl B Macchl mermu. CKOPOCTh TIPH ATOM PETYIIHPYIOT MPU MTOMOIITH JICHTOYHO-
ro Topmo3sa Opammwig. Ha 6oipmmx riryOWHaX Memb BBITPABIUBACTCSA C TIOMOIIBIO MeXa-
HU3Ma Opammis. Typadku cUAAT HA TPY30BOM WIIM MTPOMEKYTOYHOM Bally ECTKO U BCe-
rJa BpallaloTcsa MpU BKIIOUYEHHOM JBUTaTelie. B HOCOBOM SIKOPHOM yCTpOWCTBE 00€ 3BE3-
JIOYKU U IIBAPTOBHBIE OapabaHbl UMEIOT OJIUH MPUBO/I.

Mexanusm winuis 0ObIYHO pa3/elieH Ha IBE YacTH, OJIHA U3 KOTOPBIX, COCTOSIIAS U3
3BE3/I0YKM M IIBAPTOBHOTO OapabaHa, pacriosnaraercs Ha manyOe, a Apyras, BKIIOYaroIas
PEAYKTOp U JBUTATElb, — B MOMEIICHUH MO many0oil. BepTukanbHast och 3B€30YKU M03-
BOJISICT HEOTPAaHUUYEHHO BaphbUPOBATh B TOPU3OHTAIBLHOMN IJIOCKOCTH HAINpaBICHHUE IBUXKE-
HUS TIENH; HAPSAIY C XOPOIIMM BHEIIHUM BHJIOM M HE3HAYUTEIBHBIM 3arpPOMOXKICHUEM
BEpPXHEW MallyObl - 3TO SBISETCS CYIECTBEHHBIM MPEUMYIIECTBOM NI, YacTo SKOPHBIN
U IIBAPTOBHBIA MEXaHU3MBI OOBEMHSIOT B OJTHOM SIKOPHO-IIIBAPTOBHOM IITTHJIC.

Axopno-wmeapmosnvie nededoku. B HacTosAIEe BpeMs B SKOPHOM YCTPOMCTBE KPYII-
HOTOHHAXXHBIX CYJIOB CTQJIA MPUMEHSTH SKOPHO-IIBAPTOBHBIE JEOCIKH C TUAPABINYECKUM
MIPUBOJIOM U JUCTAHIIMOHHBIM YIpaBJIeHUEM. DTH JICOSTKHU KOMITOHYIOTCS U3 TIOTyOparim-
Jeil ¥ aBTOMAaTMYECKHUX IIBAPTOBHBIX JIEOENIOK, KOTOPbIE MMEIOT OJUH MPHUBOJ. SKOpHO-
[IBapTOBHBIE JIEOEIKH MOTYT OOCIYKUBAaTh IKOPHOE YCTPOMCTBO ¢ KanmuOpom 1enu 1o 120
MM. Onu oTiinvaroTces BeicokuM KITJI, MeHbIeit Mmaccoii u 6€30MmacHOCThIO B padoTe.

SIkopHBIE MEXaHM3MBI MOTYT OBITh C MAPOBBIM, JIEKTPUUYECCKUM WM THUIPABIHYE-
CKHUM TTPUBOJIOM.

Pucynok 3.11 - SIkopHblii KT

1- snextpoaBurarenb; 2 - peayKTop (UepBsu- Pucynok 3.12 - SIkopHo-111BapTOBHAs Jie
HBII); 3 - BepTUKAIbHBINA Bal; 4 - Tpy30BOil Bal; Oenka (momyOpallnuib C IMIBaAPTOBHBIM
5 — nemHas 3Be3/104Ka; 6 - Typauka; 7 - JICHTOY- O6apabanom). Cxema.

HBIA TOPMO3.

Cmonopubr ipelHa3HAuEHbl JUIsl KPEIUIEHHs IKOPHBIX LIETIeW U yAepKaHus SIKOps B
KJIF03€ B ITIOXOJHOM MOJIOKEHUU. J[JI1 TOr0 MCHOJIb3YyIOT BUHTOBBIE KYJIauKOBBIE CTOIOPBHI,
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CTOTIOpPHI C 3aKJIaJIHBIM 3BEHOM (3aKJIaJHbIC CTOMOPHI) U A Oojiee MIOTHOTO MPHIKATHUS
SIKOPSI K KJTF03aM — IIeTTHBIE CTOIIOPHI.

3axknaonoii cmonop (pucyHok 3.13) cOCTOUT U3 IBYX HEMOJBIKHBIX IIEK, TTO3BOJIS-
IONUX IIEMH CBOOOTHO TPOXOJIUTh MEXKIYy HUMH IO BBEIEMKE, COOTBETCTBYIOIICH (opme
HUKHEW 4YacTh BEPTUKAIBLHO OPHUEHTHUPOBAHHOTO 3BeHA. Ha oMHOW W3 MIEK B Tpopesu
YKpeIJIeH 3aKIagHON mai, CBOOOHO BXOAAIINM B BEIPE3 MPOTUBOIOIOKHOM 1ieku. HakmoH
BEIpE3a TaKOB, YTO YCHJIHE, CO3/1aBa€MOE 3aCTOIIOPEHHON IEMbI0, MOJTHOCTHIO BOCTIPUHUMA-
€T maJI. DTOT CTOMOP PEKOMEHAYEeTCs T Iienel kamuopom 6osee 72 MM.

B éunmosom cmonope ocHoBaHvueM CIyXHT IIJIMTA, B CPEIHEH YacTH KOTOPOH cre-
JIaH KeJI00 I TPOX0/1a 3BeHbEB Ienu. Ha MabIx cymax ropu30oHTaIbHO OPUEHTHPOBAHHOE
3BEHO MPIWKHUMAETCS JBYMS HAIIEUMHAMH K TUIMTE OCHOBaHHWs. HaleuumHbl 3aKperieHbI
MIAPHUPHO ¥ TMPUBOJATCS B JIBFDKCHUE BUHTOM C IPOTHBOIIOJIOKHBIMY TPANCIICH 1A TbHBIMH
pe3b0amu. B OTKpBITOM TOJIOKEHUH HAIEYWHBI JAIOT BOBMOXHOCTD IIETIH CBOOOTHO CKOJIh-
3UTh 110 XKeN00y cHOBaHMs. UTOOBI 1IeTh IPU JBIKCHUH HE MOTJIa TIOBPEIUTHh BUHT, CTOIIOP
UMEET OTPaHUYUBAOINYIO AyTy. CTOMOpEHNE ey MTPOUCXOTUT B Pe3yaIbTaTe ACHCTBUS CHII
TPEHUS MPU MPKUME HaIlleYMHAMHU 3BEHA IeNHu K IutuTe cromopa. Ha kpymHBIX cymax (c
OOJBIITUM KAJIMOPOM IIETH) 3THM CIIOCOOOM HE yIaeTcs 00ecrednTh HE0OXOAMMOE YCUITHE
JUTSL CTOTIOpeHHS Tiend. [103TOMy MeXay MBYMs BEPTHKAIBHO. PACIIONOKEHHBIMHU 3BEHBSIMU
BBOJIATCS KYJIAUKH PAcTIONIOKCHHBIC Ha HAIICUWHAX MTPH aHAJIOTHYHOM CXeMe CToIopa.

Pucynok 3.13 - KoHCTpyKIIHsI CTOTIOPOB SIKOPHO# IIENU: a—3aKIaJHON, O—BUHTOBOM,
B - IEMHOMW. 1 — 1muTa - OCHOBaHUE; 2- 3aKJIaIHOM maj; 3 — meka; 4 — 5keo00; 5 — MITHIPb;
6 — nyra; 7 — BuHT; 8§ — HameunHa; 9 - pykosarka; 10 - nernouka; 11 - ranper; 12 - o0yx; 13 -
rJ1arojib-rak.
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Maammnuxkoewtit ctoniop (puc. 3.14, B) COCTOUT, TaKKe U3 ABYX HEMOJABUKHBIX KOJIO-
JIOK € 7KeJI000M ISl IPOXOXKACHUS AKOpHOU Lenu. Uepe3 npoylnHbl B BEpXHEN 4acTH KO-
JIOJIOK MPOXOAMUT Harellb C HaCa)KEHHBIM HAa HETO MAasATHUKOM - TMOBOPOTHBIM MeTajinye-
CKUM TaoM. byydun HaKHHYTHIM Ha SKOPHYIO II€TIb, MAasTHUK CTOIIOPHUT €€ MOJ0OHO 3a-
KJIaTHOMY TIaly.

Pucynok 3.14 - MassTHUKOBBII CTOIIOP

Ilennoit cmonop nipencTaBisieT co00M KOPOTKYIO LEMHYIO CMBIYKY (MEHBIIEro Ka-
aulpa), IPOMyCKaeMylo 4epe3 SKOPHYI0 CKOOy M KOTopas 3aKpeIuisieTcss CBOMMH JBYMs
KOHIIaMHU K o0yxam Ha nany6e. C moMOUIbIO Tajipena, BKIIOYEHHOTO B OJUH KOHEIl. LIETH,
HOJTATHUBAIOT SKOPh B KII03 10 IUNIOTHOTO MpUJIETaHUs JIall K Hapy»KHOI oOmuBke. ['arosns-
rak, BKJIFOUEHHBIN B ApYyrod KOHEL LENHu, CIYXUT A OblcTpoil oTnauu cronopa JleHntou-
HBI TOpMO3 Opammnuis (IIMKiIs) UCIOIB3YIOT B KaYECTBE OCHOBHOI'O CTOIOPA MPHU CTOSTHKE
CyZHa Ha sKope. Takoe CTOIOPEHUE UMEET Pl IPEUMYIIECTB, CPEAU KOTOPBIX BaXKHEUIIINM
ABJISIETCS. BO3MOXKHOCTD ITOTPABIMBAHHUS LIEMH 32 CUET MPOCKAIb3bIBAHUSA TOPMO3HOIO IIKHU-
Ba OTHOCUTEJIbHO TOPMO3HOM JICHTBI ITPU PBIBKAX.

Ilennaa mpyo6a (nanyOHBINA KII03) CIY>)KUT JJIsl HAMPABIEHUSI SKOPHOW IIEMH OT Ia-
AyObl A0 LIEMHOTO sKKa. B BepxHel M HMXKHEH yacTsax 1enHas TpyOa UMeeT pacTpyOsl.
Lennble TpyOBI pacnoyiaraloT BEpTUKAIBHO WM CJIETKa HAKIOHHO, TaK YTOOBI HWKHHUM KO-
Hel HaXOAWJICS HaJ| LICHTPOM LIEHOro sAuka. [Ipy yctaHoBKe Opammnuiisi BEpXHUM pactpyo
HEenHOM TpyObl KpemsT Ha ero gpyHaameHTHo pame. Ilpu ycraHoBKe mINWIS MPUMEHSIOT
YTJIOBOM MOBOPOTHBIN pacTpyO, KOTOPHIH COCTOUT U3 JIMTOTO KOPITYCa U KPBIIIKH, TAPHUP-
HO-3aKperIeHHON B ero BepxHel yacTu. Kpbllika 3aKkpbIBaeT pacTpyO, mpeaoxpaHss Lemn-
HOM SIIIUK OT MOMAaJaHMs B HErO BOJBI, U MO3BOJISIET IPU HEOOXOIMMOCTH yAEp)KaTh Ha Ia-
Ty0e y4acTOK SKOPHOH Ienu Ui OCMOTpa, JUId Yero B Hell MMeeTcsi OTBEPCTHE, COOTBET-
CTBYIOILIEE 3BEHY LEIIN.

JUirHa 1lenHoM TpyObl 3aBUCUT OT PACIIOIOKEHUS LIETTHOTO AIIMKA 110 BBICOTE CyHA.
BuyTtpennuii tuameTp TpyObl IPUHUMAIOT PaBHBIM 7 — §KaaubpaM Lemnu.

Ilennvle awguku TpeaHA3HAYEHBl JUIA Pa3MELICHHUS U XPAHEHUS SIKOPHBIX LEIHEH.
[Tpu BBIOOpKE AKOpEH IeTb KaXI0TO CTAHOBOTO SKOPSI YKJIAIBIBAIOT B OTBEJCHHOE IS HEe
OT/ICJICHUE LIETTHOTO SIIIUKA.
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Pa3Mmepsl 11emHOrO SAIMKAa AOMKHBI 00E€CTICYUTh CaMOYKJIAIKY SIKOPHOW IENU TpH
BBIOOpKE sIKOpsl 0€3 ee pacTaCKUBaHUSA BPYUYHYIO. DTOMY TpPeOOBAHHUIO OTBEYAIOT LIMJIMH-
JIPUYECKHE OTJEICHUS IIEMHOTO SAIIUKa TuaMeTpoM, paBHbIM 30 — 35 kaimbpam nenu (Bo
BCSIKOM CIIy4ae SIIUK JOJDKEH ObITh CPaBHUTEIBHO Y3KUM). BricoTa 1IEMHOTO sIuKa J10TXK-
Ha OBITh TaKOM, YTOOBI MOJTHOCTHIO YJIOXKEHHAs IEMb HE I0XO0IUa 10 Bepxa smuka Hal—1,5
M. Ha nHe memHoro simuKa Mo IEHTPOM LEeMHOW TPYObl YCTaHOBJIEH MOIIHBIN MOJYyOBaTh-
HBIN PBIM, Yepe3 KOTOPBIA SIKOpHAas 1elb, MEHsSl HalpaBJIEHUE, MOJBOIUTCS K KPEIUICHUIO
KOPEHHOTO KOHI[a. [[emHoi1 MK MMEET CaMOCTOATEIIbHOE OCYIIICHUE.

PucyHnok 3.15 - YcTpoicTBO 17151 KpEIIEHUS U OTJa4l KOPEHHOTO KOHLIA SKOPHOM LIETIH:
a — Ha KPBIIIKE LIETTHOTO SIINKa; 0 — Ha mepeOopKe.
1 — tara npuBoja; 2 — peruar; 3 — GUrypHslii rax; 4 — KOHIEBOE 3BEHO.

Kpennenune n ornava skopHO# nienu. B BepXHE 4acTh LEMHOTO SIHUKA PACTIOIOKE-
HO CIICIUAJIBbHOE YCTPOWCTBO ISl KPEIUIEHWS W SKCTPEHHOW OTIAa4yd KOPEHHOIO KOHIIA
sKopHO# 1ernn. HeoOxoauMocTh OBICTPOM OTIaul MOXKET BO3HUKHYTH IPH IOXkKape Ha Co-
CEJIHEM CYJHE, BHE3AITHOM M3MEHEHUH MOTOJIHBIX YCIOBUM M B IPYTUX CIy4asix, KOraa Cy/-
HO JIOJDKHO OBICTPO MOKHHYTH SKOPHYIO CTOSTHKY.

Jlo HenaBHEro BpEMEHM KPEIJICHUE KOPEHHOM CMBIYKH K KOPITYCY OCYIIECTBIISLIOCH
HCBAKO-2A71COM — COJIEPKAIMM TiIarojib-rak. OTaava nenu nporu3BOIAIaCh TOIBKO U3 LET-
HOTO SIIUKA.

B Hacrosimiee Bpems 11 0TAa4M SIKOPHOW IIEMH BMECTO TJIArojb - raka, KOTOPbIA He-
Oe3omaceH Mpu OTAaue MU, CTAIA TPUMEHATh OTKUJIHBIE TaK! C JUCTAHIIMOHHBIM MPUBO-
oM. [TpuHIMI AEHCTBUS OTKUIHOTO SKOPHOTO raka TaKOW K€, KaK W IJ1arojb raka, ¢ Tou
JUIIb Pa3HULEH, YTO CTONOP OTKHIHOTO Taka OTAAETCS MPH MOMOIIH JTUCTAaHIIMOHHOTO Ba-
JUKOBOTO MJIM WHOTO TPUBOJA. YTPABICHHE 3THM IPHUBOJIOM PACIIOIOKEHO Ha Maimyde
HETIOCPEJICTBEHHO Y IKOPHOTO MEXaHU3MA.

3.2 PysieBoe yCTpOMCTBO

Pynesoe ycmpoiicmeo ciyxut st o0ecriedeHus: IBHKEHUS Cy/IHA TI0 3aJlaHHON Tpa-
€KTOPUU U COCTOUT U3 CIIEAYIOUIUX OCHOBHBIX YaCTEH:

- nocm ynpasnenus;

- pyiesas nepedaya OT TIOCTA YIIPaBJIEHUS K PYyJICBON MaIluHE;
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- pynesas MauuHa,
- pYeBoti npueoo - MJis Tepeadn ABMKCHHsSI OT PYJICBOM MAITUHBI K Oayuiepy pyJis;
- py/ib, KOTOPBIH HETIOCPEICTBEHHO 00ECIIEYMBACT YIIPABISIEMOCTh CY/IHA.

OO0muii BUJ pyJIEBOTO YCTPOKCTBA MTOKa3aH Ha puc. 3.16.

10

Pucynok 3.16 — PyneBoe ycTpoiicTBo:
1 — mepo pyns; 2 — ¢uanneBoe coequHenue; 3 — Oamiep; 4 — pyneBoi NpUBOI; S5 —
pyJeBas mamuHa; 6 — pyJieBas nepenava; 7 — IITypBal Py4HOIO YIpaBlIeHUs; 8 — pyaep-
noct; 9 —renbmnopToBas Tpy0a; 10 — nsTKa axTepITeBHS

B pyns Bxogut mepo pyns u 6aimiep. OCHOBOM Tiepa pyJast sIBISETCS MOIIHASI BEPTH-
KanpHas Oanka — pyaepnuc. C pyaepnucoM cCOeUHEHbI TOPU30HTAIbHBIE pedpa KeCTKOCTH
u ey, [1o ceueHuro pynau aenarcs Ha TUIacTUHYaThie U o0TekaeMbie. OOTEKaeMbId PyJIb -
MyCTOTEJIBIN B CEYCHUH MMEET KAIUICBHIHYIO (OPMY, YIyUIIaeT YIPABIIEMOCTh, YBEIHUH-
BaeT KIIJ/] BunTa, 061agas cOOCTBEHHOW IMIaBY4eCThIO, YMEHBIIIAET HATPY3KY Ha MOIIINTI-
HUKHU. V3-32 9TUX MPEUMYIIIECTB MPAKTUYECKU BCE MOPCKHE Cya HMEIOT O0TEKAaeMbIC PYIIH.

CyoBble pyiu MPUHATO KIAaCCU(DHUITMPOBATH O CIEAYIOMNUM Mpu3HaKam (puc. 3.17).

I[To criocoby KpermieHus epa pyisi ¢ KOPIYCOM CyIHA Pa3udaioT PYIH:

a) MPOCTHIE - C OTIOPOM Ha HUKHEM TOPIIE PYJis UM CO MHOTUMHU OTMIOpaMU Ha pyaep-
1I0CTE;

0) MOYMOJIBECHBIE - C OTIOPOH Ha CIEIUATLHOM KPOHIITEHHE B OJHOM MPOMEKY-
TOYHOI TOYKE MO BBICOTE Iepa pyJis;

B) TIOJIBECHBIE - BUCSIIIHNE Ha Oasepe.
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[To moo’keHUI0 OCH BpaIlleHHs] OTHOCUTENBHO Mepa pyJisl pa3invaroT PYIIH:

a) HeOaJIaHCUPHBIE — C OCBIO, Pa3MEIIEHHOM Yy nepeHel (BXOAIIei) KPOMKH Tepa;

0) monybanaHCUpHBIE — C OCBhIO, PACIIOJIOKEHHOW HA HEKOTOPOM PACCTOSTHUM OT I1e-
pEIHEH KPOMKH PYJIsi, 1 OTCYTCTBHEM ILUIONIAIN B BEPXHEH YaCcTH Iepa pyJisi, B HOC OT OCH
BpaIICHHUS,

B) OajlaHCHUPHBIE — C OCBHIO, PACIIOJIOKEHHOM TaK JKe, KaK y ToJy- OaJlaHCHPHOTO PY-
JIs1, HO € TUTOIIAbI0 OaTaHCHUPHOW YacTH Tiepa Ha BCIO BBICOTY PYJIs.

|

Pucynok 3.17 - Knaccudukanus cyoBbIX pyJiell B 3aBUCUMOCTH OT CII0c00a KPETICHHS X
C KOPIYCOM U PaCIOJIOKEHHs OCH ITOBOPOTA: a - HeballaHCUPHBIE; O - OaJaHCHUPHBIE.
1 - mpocToii; 2 - MoMyNnoaABECHOM; 3 - MOIBECHOM.

bannep ciyxut nns nepenady Bpallarolero MOMEHTA Ha NIEPO PyJisd U €ro IOBOPO-
Ta. bamiep — npsAMON WM U30THYTHIN CTEPKEHBb, KOTOPBIM KPENMUTCS OJHUM KOHILIOM K IIEepy
pyist ¢ momouibio (IaHlla WIM KOHYyca, a APYrol KOHEI] BXOJUT 4Yepe3 IebMIIOPTOBYIO
TpyOy U caJbHUK B Kopnyc cyaHa. bamnep noaaepxuBaercs NOAIMIMITHUKAMU, HA €T0 BEpPX-
HUW KOHEIl HACAXEH PyMIIENIb — OJJHOIUICUYUI WM JABYIUICYUH phIYar.

Pynesoit npueoo cBs3piBaeT Oaiep pyis ¢ pyJIeBOM MalIMHON U COCTOUT U3 pyMIIe-
JIs 1 COOTBETCTBYIOIIEH Mepeiayu K HeMy OT pyJieBoil MamuHbl. Hanbomnblee npuMeHeHue
MMEEeT THJIPABIMYECKUI TUTYHXKepHBIN puBoA (puc. 3.18) u pyneBas MammHa ¢ Kadaroliu-
mucs munuaapamu (puc. 3.21). Haxoast npumeHeHHe 3y04aToCeKTOpHBIN mpuBoj (ycrta-
PEBIIMIA THIT), pyMIENbHBIA 1 BUHTOBOM (puc. 3.20).

OCHOBHO MPUBOJ JOJKEH 0OECIeYrBaTh MOBOPOT PYJs HA MOJHOM XOJy CYAHA C
35° omnoro 6opta 1o 30° gpyroro 6opta 3a 28 cek (MeXaHUYECKUM OTpaHUIUTENH TOBOPO-
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Ta pyJs Ha 35°, a KOHeUHbIH BhIKItoUaTenb Ha 30°). 3amacHoi MPUBOJ IOJKEH o0ecreyn-
BaTh MEPEKIIAJKy pyJisi IPHU MOJOBUHHON ckopocTh (HO He MeHee 7 y3ioB) ¢ 20° Ha 20°
npyroro 6opra 3a 60 cek. ABapuiHBIN MPUBOJ AOKEH OBITh MPEIYCMOTPEH, €CIIU KaKas-
7100 BaTEePIMHUS MPOXOAUT BBIIIE MATYObl PyMIIEIbHOU (TTOMEIICHUS, TJe pa3MelieHa py-
JieBasl MaIlnHa).

Pynesas mawuna pasmemaercs Ha KOPME B CIIEIUATILHOM (PYMIIETILHOM) MOMeEIIIe-
HUuU. [I[pUMEHSIOTCS 3JEKTPUUYECKHUE U DIEKTPOTHAPABINYECKUE PYJIEBbIE MaIlIUHbBI. Mor-
HOCTh UX O0ecleunBaeT HENMpephiBHYIO B TeueHHe 10 MUH mepekiiagky pynis ¢ 6opra Ha
6opT (1o 30 Ha kaxapIi O0pT) He Oosee, yem 3a 28 c. [lepenaya Bpararomero MOMeHTa OT
PYJIEBOM MAIlIMHBI HA PYJIb OCYIIECTBIISIETCS PYJIEBBIMHU MPUBOIAMH PAa3HBIX THUIIOB.

ITo IlpaBwiam Peructpa cyna nOmKHBI MMETh TPU NPHUBOAA PYJIs, JEUCTBYIOIIUX
HE3aBHUCHUMO: OCHOBHOM, 3amacHblii U aBapuiiHbli. [Ipnbop mokaspiBaromuii pa3BopoT nepa
pYJIsl Ha3bIBAETCS aKCUOMETP.

VYuutbiBasg 0coOyI0 BaXXHOCTh PYJIEBOTO YCTPOMCTBA st 0€30MaCHOCTH CyJHA, Ha
COBPEMEHHBIX CyJlax OOBIYHO YCTAHABIMUBAIOT JIBA OJMHAKOBBIX IPUBOA, KOTOPHIE COOT-
BETCTBYIOT TPeOOBAaHUSM K OCHOBHOMY IPUBOJY. DTO 3HAYUTEIHHO MOBBIIIAET HAJIEKHOCTh
pPYJIEBOrO yCTPOMCTBA, TaK KaK B 3TOM CJIy4ae BO3MOKHA B3aWMHas 3aMEHa y3JIOB.

[Ipu rugponpuBoie TOBOPOT PYJisi OCYHIECTBIISIETCS 3a CUET M0/IaYd Maciia BBICOKOTO
JIABJICHUS B OJIMH W3 TUIPOLIMWIIMHAPOB U MO AEMCTBUEM ILTYH)KEPA IIOBOPAYMBAETCS PyM-
nesb U pyJb (M3 TPOTUBONOIOKHOTO THIPOLUIUHAPA MACIO CBOOOHO CIIMBAETCS).

Pucynok 3.18 - OGmmii Buj (a) U cxema AeWCTBUS AJIEKTPOrHIPaBINYECKON PyJIeBO Ma-
mmns (0): 1-6amnep, 2 — pymnens, 3 — UUIHHID, 4 — TUTYHXKED, 5 — 3JEKTPOABUraTelNb, 6 —
MACJISIHBIN HAcOC, 7 — MOCT yNpaBJICHUS.
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Pucynoxk 3.19 - PyneBble NpuBOJbI: @ — pyMIENbHbIN; O — BUHTOBOM; B — CEKTOPHBIH.
1 - mepo pyns; 2- Gamiep; 3- pymnens; 4- WTYpPTPOC; S- 3y0UaThlil CEKTOpP; 6- MPYKUHHBIN
aMOpTHU3aTOP; 7-BUHTOBOM IIIIMHIEID; 8- MOI3YH.

Pyuanoit pymnensusiit npueod (pucynok 3.19 a) npumensieTcst Ha kaTtepax. Tak Kak
TPOChl HaMOTaHbl Ha Oapa®aH B MPOTHUBOIOJIOKHBIX HAMPABIEHUSAX, TO MPU BpaIICHUU
mrypBaia ¢ 6apabaHOM OJHUH TPOC YIUIHHSETCS, a BTOPOH YKOpauMBaeTCsl, YTO 3aCTaBIsET
MOBOPAYMBATHCS pyMIIENb U PYJIb.

Bunmoeoit npueoo (pucynok 3.19 6) npumeHsieTcss Ha HEOONBIIUX cyAaxX. Tak Kak
pe3b0a Ha MMNUHJAENIE B pallOHE MOJI3YHOB MPOTUBOMOJIOKHOTO HAIpaBJICHHs, TO MPH Bpa-
HICHUH MIMHUHJEIS B OJHY CTOPOHY MOJ3YHBI CONMKAIOTCA, a MPHU BpAllEHUU B JIPYTyIO -
YAQIAIOTCA PYT OT JIpyra. DTO 3aCTaBiIse€T OBOPAUYUBATHCS PYMIIENb U PYIlb.

3ybuamo-cekmopHwlii npUEOO paHHEE NOCTATOYHO LIMPOKO MPUMEHSIICS (PUCYHOK
3.19 B). IIpuBoauTCS B ABMKEHHE DJIEKTPOMOTOPOM depe3 peaykTop. B atom npusoje pym-
neJib KaK BCET/a JKeCTKO MOCaKeH Ha Oaiiep, a 3y0uaTslii CeKTop CBOOOJIHO BpallaeTcs Ha
Oamiepe. Pymmnens cBS3aH C CEKTOPOM MPYKMHHBIM aMOPTU3aTOPOM, UYTO CMSTYAET yJIaphbl
BOJIH [I€pe/iaBaeMble OT Iepa pyJisd Ha PeLyKTop.

[IpuBon ynpaBieHus pyjaeBOW MallMHbI CBS3bIBAET IITYPBAJI WU MYJIbT YIPABICHUS
pacIoNIOKEHHBIN B PYJIEBOM pyOKe U pyneByto mamuHy. Hanbosee pacrnpocTpaHeHbl dJIeK-
TPUYECKUN U TUAPABINYECCKUAN TPUBOJBI.
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Pucynok 3.20 - PyneBoit mpuBoa ¢ Ka4aroIMMHUCS [THHAPAMHA

Ilocm ynpaenenus pynem HaXOIUTCS B PYJIEBOW PYOKe M TPEACTaBISACT COOOH
MITYpBaJ WIH MYyJIbT, CMOHTUPOBAHHBIN B OJIHOM KOJOHKE ¢ aBTOpyJeBbM (puc. 3.21). V
MO0CTa YIPABIICHUS PACIIONIOKEH PEUTEP TUPOKOMITACAa U MArHUTHBIN KOMIIAC, a TAKXKE yKa-
3aTelib MOJNOKEHUs pyiist (puc. 3.22).

Pucynok 3.21 — ABTopyneBoil «Auct-2»

VYnpaBiieHHe MOXKET OCYLIECTBIISITHCS BPYUHYIO, IOJIyaBTOMATHYECKH M aBTOMAaTHYE-
CKU (C IOMOIIBIO aBTOPYJIEBBIX PA3IMYHBIX TUIIOB). OCHOBHBIM 3JIEMEHTOM 2.1€KMPUEeCKOU
nepeoayu SIBISIETCA CUCTEMa KOHTPOJUIEPOB, MIOMEIIEHHBIX B IITYPBAJIBbHON KOJIOHKE U CBSI-
3aHHBIX 3JIEKTPOIPOBOJKON C 3JIEKTPOJIBUIaTEIEM OCHOBHOI'O NMPUBOJA B PYMIEIBHOM OT-
JICJICHUN.

JUI TUCTaHIIMOHHOTO YIIPABJIEHUS 3JIEKTPOTUIPABIMUECKUMH PYJIEBBIMU MallUHAMU
Ha CyJax MIMPOKO MPUMEHSETCS CUCTeMa YIpaBieHUsI «AHCT - 2». COBMECTHO C TUPOKOM-
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acoM W PyJeBOM MaIllMHOW OHa oOecleuMBaeT YEThIPE BHJA YIPABJICHHUS: «ABTOMAT,
«Crnepsuuity, «IIpoctoity, «PydHoi».

Pucynok 3.22 - UnaukaTop akcuomeTpa

ABapHWIfHBIH MyJIBT YIIPABICHUS PACIIOJIOKEH B PYMIICIEHOM OTICIICHUU.

B y3KkocTsX Ha MajoM X0y CYJTHO IUIOXO CITYIIAETCS PYJIsi, TaK KaK Masias CKOPOCTh
HaOeTaromero Ha pyJib MOTOKA PE3KO YMEHBINAST MOMEPEUYHYIO THIPOINHAMUYCCKYIO CHITY
Ha pyse. [ToaTromMy B 3THX cilydasx 0OBIYHO MPUOETAIOT K IIOMOIIY OYKCHPOB WJIM HA CYIHE
YCTaHABIIMBAIOT CpeAcTBa akTuBHOro ympasieHus (CAY): moapyiuBaroniue yCTpPOUCTBA,
BBIJIBHYKHBIC TIOBOPOTHBIC BUHTOBBIC KOJIOHKHU, aKTUBHBIC PYJIH, TOBOPOTHBIC HACAIKH.

Iloopynuearouwue ycmpoiicmea (puc. 3.23a) 0ObIYHO yCTAaHABIUBAIOT B HOCOBOH Ya-
CTH CyJHA, 2 MHOT/Ia U B KOPMOBOM. [[y1s1 TOrO, 4TOOBI HUIIA B KOPITyCE HE CO3/aBajia Jo-
MOJTHUTEIHHOTO CONMPOTUBIICHHS HA X0y CY/HA, OHA 3aKPBIBACTCS JKAITIO3SIMH.

BeiaBukHas pyseBasi KOJIOHKA 00€CIIeYuBaeT yrop B JJIOOOM HaNpPaBJICHUH, TIOATOMY
OHA YaCTO MCIOJIB3YETCS HAa MAJIBIX CyJaX W IJIaBCPEACTBAX JUIS YIASp)KaHUs Ha OJTHOM Me-
cTe Ha OoybImuX TIyOnHax. Ha MabIx riryOMHAaX BO3MOKHO TIOBPEXKICHUE KOJIOHKH.
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Pucynok 3.23 - [loapynuBaroriee yCTpOWCTBO (a) U BBIABMIKHAS MTOBOPOTHAS JIBMKUTEIb-
HOpYJieBas KoJioHKa (0).

Axmuenwtii pyv (pucyHok 3.24 a) — 3T0 YCTaHOBJICHHBIN B Iepe py/s HEOOIbIIOM
BUHT C IPUBOJIOM OT 3JIEKTPOJABUTATEINS WM THAPOJABUTATEINSI, PACTIONOKEHHOTO B KaIrcyIie,
BCTPOCHHOU B PYJIb.

@)

Pucynok 3.24 - AkTuBHBIN pyib (a) 1 MOBOpOTHas Hacaaka (0):
1-nepo pyns; 2- BcioMoraTenbHbIA BUHT; 3- 3JIEKTPOJBUTaTENb; 4 - Oajuiep; 5 - aleKTpoka-
0enb; 6 - TpeOHOM BUHT; 7 — HacaKa TOBOPOTHAS.

B HekoTOphIX ciyyasx MPUBOJA BHHTA OCYILIECTBISETCS OT AJIEKTPOJBUTATENs, pac-
MOJIOXKEHHOTO B PYMIIEJIBHON Yepe3 Basl, KOTOPBIN MPOXOIUT Yepe3 moiblid Oamiep. [lpu He-
paboTaroleM IJIaBHOM JBUTATelle PyJib MOKET MoBOpaunBathes 10 900 U co3naBarh ynop B
HY’KHOM HampaBJieHUU Ipu paboTe BcoMmoraTelbHOro BuHTa. MHoraa stot Bapuant CAY
UCTOJB3YETCsl, KOTAa He00X0AUMO 00eCTIeYlTh MaIyI0 CKOPOCTh CyJHa mopsjaka 2 — 4 y3-
JIOB.

Ilosopomnas nacaoka (puc. 3.24 6) npexacrasiuser coboit o0TekaeMoe KOJbIe00-
pa3Ho€e Teno, BHYTPU KOTOPOro Bpaiiaercs BUHT. [Ipu moBopoTe Hacaiku OTKIOHSAETCS OT-
OpaceiBaeMasi BUHTOM CTPYs BOJIbl, UTO BBI3bIBACT MOBOPOT cyaHa. [loBopoTHas Hacaaka
3HAYUTEIBHO YIIYYIIAeT MOBOPOTIMBOCTh HA MAaJBIX XOJaX M OCOOCHHO Ha 3aJHEM XO.y.
OT0 00BACHSAETCS TEM, YTO BCS CTPYS BOJIBI OTKJIOHSAETCS HACAKOM KaK Ha MepeaHeM, TaK U
Ha 3aJIHEM X0y, B oTJInuue oT pyisi. Kpome Toro, B psjie ciaydaeB HacaJlka MO3BOJISIET yBe-
nnunth KIIJ[ BUHTA.

B nocnennee Bpems nofyunsia pacpocTpaHeHHE 3JEKTPOABUKYIIASICS CUCTEMA
AZIPOD (Azimuthing Electric Propulsion Drive), koTopast BKiIto4aeT B ce0si JU3eib- reHe-
parop, MEKTpOMOTOp  BUHT (puc. 3.25).

Jln3enb-reHepaTop, pacnoioKeHHbIN B MAIIMHHOM OTJEJI€HUH CYAHA, BbIpaOaThIBacT
AIIEKTPOIHEPTHIO, KOTOPas O KaOeNbHBIM COeIMHEHHSIM MEePEIaeTCs Ha AIEKTPOMOTOP.
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OneTpoMoTOp, 00eCceYnBaIOIIMI BpallleHUe BUHTA, PACIIOJIOKEH B CHEIIMAIbHON TOHAO0JIE.
BUHT HaxoUTCs HA TOPU3OHTAIIBHOM OCH, YMEHBILIAETCS KOJIMUECTBO MEXaHUYECKUX Tepe-
nad. BUHTOpPY/IeBas KOJMOHKA MMEET Yroll pa3BopoTa 10 360°, 4To 3HAYMTENTHHO HOBBIIIACT
YIPaBJISIEMOCTh CYAHA.

Pucynoxk 3.25 - Buntopynesbie kononku tumna - AZIPOD.

HoctounctBa BPK «AZIPODy:

- SKOHOMHUS BPEMEHHU U CPECTB IIPH MTOCTPOUKE;

- BETIMKOJICTTHASI MAHEBPEHHOCTH;

- yMeHblaeTcs pacxoj Torusa Ha 10 - 20 %;

- YMEHBIIIAeTCS BUOpALKs KOpITyca CyIHA;

- U3-3a TOT0, YTO AUAMETP I'peOHOr0 BUHTA MEHbILIE - 3PPEKT KaBUTAIL[UN CHUKEH;

- oTcyTcTBYET 2P deKT pe3oHaHca rpeOHOTO BUHTA.

Ha puc. 3.26. nokazaHa cxema pacHojiOK€HHsI MPUOOPOB M MYJIbTOB YIPABJICHHUS:
OJIMH MYJIBT JUIsl YIPABICHUS CyTHOM MU JBWKEHHUH BIIEPE]l, BTOPOH MyJbT JUIsl yrpaBie-
HUS CYJTHOM IIPH JIBUKEHUH KOPMOU BIIEpe] U J1Ba MyJIbTa YIPaBJICHUS HA KPbUIbSIX MOCTH-
Ka.

i

Pucynox 3.26 - [lanens ynpasienus cynna c AZIPOD
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Ilepen kaxapIM BBIXOJOM B MOpE PYJIEBOE YCTPOMCTBO TOTOBAT K paboTe: TIIATEIb-
HO OCMaTPHBAIOT BCE JIETANIU, YCTPAHSAIOT OOHAPYKEHHbIE HEMCITPABHOCTHU, TPYILIUECS YaCTU
OUMUIIAIOT OT CTapON CMAa3Ku M CMAa3bIBalOT BHOBb. 3aTEM IOJI PYKOBOJACTBOM BaXTEHHOI'O
NOMOUIHMKA KalUTaHa MPOBEPSIIOT UCIPABHOCTh PYJIEBOTO YCTPOWCTBA B JAEUCTBUM MyTEM
npoOHoii nepexnanku pyins. Ilepen nepexnankoit Hano yOeaUTHCS, YTO MOA KOPMOM YUCTO
Y HUKAKHUE IJIaBCPEJICTBA U IIOCTOPOHHUE MPEAMETHI HE MEIIAIOT MOBOPOTY nepa pyia. Ox-
HOBPEMEHHO NIPOBEPSIOT JETKOCTh BpAaIlCHUs PyJid U OTCYTCTBUE JaXE€ HE3HAUYUTEIbHBIX
3aenanuil. Bo Bcex MOJIOKEHUAX Iepa pyss CIUYAeTCs COOTBETCTBHUE IMOKA3aHUM PYJIEBBIX
yKasaTenenm W BpeMs, 3aTpauuMBacMO€ Ha IepeKiIanky. PymmenpHoe oTaeneHue Bceerma
JOJKHO OBITH Ha 3aMKke. Kitroun oT' Hero XpaHsTcs B IITYPMaHCKOW pyOKe M B MAlIMHHOM
OTJICJICHUH Ha CIIELUAJIbHO OTBEICHHBIX MOCTOSHHBIX MECTaX, aBApUHHBIN KIIIOY - Y BXO/1a B
PYMIIETIBHOE OT/EJIEHUE B 3aIIEPTOM IIKA(PUUKE C 3aCTEKICHHON ABEPLICH.

Tpebosanua Pecucmpa K pyneeomy ycmpoiucmey

Ko BcskoMy pyneBoMy yCTPOICTBY NPEABIBIISIIOTCS CIEAYIOIINE TPEOOBAHHUS:

- HaJIKHOCTb U 0€30MaCHOCTh PabOTHI MPH JTFOOBIX HABUTAIIMOHHBIX YCIOBHSIX;

- JKUBYYECTh;

- o0ecrieyeHne 33aJaHHOTO yIiia M 33JaHHOW CKOPOCTH MEPEKIaIKU PYisl IpU MaKCH-
MaJIbHOM CKOPOCTH CY/HA;

- BO3MOXHOCTh OBICTPOTO Iepexojia OT OCHOBHOTO BUJA YIIPABJICHHS K BCIIOMOTATEb-
HOMY;

- BO3MOXXHOCTb YIPaBJIEHUSI C HECKOJIbKHX MECT;

- yI0OCTBO YIIpaBJeHUs, HAUMEHbIIINE rabapuTHBIE pa3Mephl U Macca;

- IPOCTOTA YCTPOMCTBA, yX0/1a U 00CITyKUBaHMS;

[IpaBunamu Peructpa chopMynupoBaHbl CIEIYIONINE OCHOBHBbIE TPeOOBaHUS K PY-
JIEBOMY YCTPOMCTBY Cy/IHA!

- PyneBoe ycTpoHCTBO, WIM yCTPOWCTBO € IOBOPOTHOW HACAJIKOW, JOJKHO HUMETH
JIBa TIPUBOJIA: TJIABHBIM U BCIOMOTATEIbHbIM.

[Ipu geiicTBUM TJTaBHOTO PYJIEBOrO MPUBOAA PYJIEBOE YCTPOMCTBO JTOJKHO olecrie-
YUTh MAHEBPUPOBAHUE CYJIHA C MEPEKIAIKON MOTHOCTHIO MOTPYKEHHOTO pyJis (HacalaKu) C
O0opTa Ha OOpT MpPU MaKCUMAJIbHOW CKOPOCTH MEPEAHEro X0J1a; MpU 3TOM BpeMsl epeKiai-
KH, pynis (Hacanku) ¢ 35° oguoro 6opta Ha 30° aApyroro 60pTa HE AOJKHO MPEBHIIIATH 28 C.

BcnomMorarenbHbIii pysieBoii IpUBOJ] TOJDKEH 00ecieunBaTh MaHEBPUPOBAHUE CYyIHA
C MEePEKIAKON MOTHOCTHIO MOTPYKEHHOTO PyJist (Hacaaku) ¢ 0opTa Ha OOPT MPU CKOPOCTH
nepeHero Xo/1a, paBHOM 1/2 MakcMMalIbHOM CKOPOCTHU CY/IHA, HO HE MEHee 7 y3.; IPH 3TOM
BpeMsl TepekIaku pyis (Hacaaku) ¢ 15° ogroro 6opta Ha 15° apyroro 6opTa He AOHKHO
npesbimars 60 c.

BcmomorarensHOro npuBoja He TpeOyeTCsl, €CIU TIaBHBINA PYJIEBON MPUBOJ COCTOUT
U3 JIByX HE3aBUCHUMO ACHCTBYIOIIMX arperaTtoB, KaXkJblil U3 KOTOPBIX YIOBIIETBOPSIET Tpe-
OOBaHUSM K TJIaBHOMY MPHUBOJY. J[BUratrenu pyneBbIX MPUBOAOB JOJDKHBI JOMYCKAaTh UX
neperpy3Ky o MOMEHTY He MeHee 1,5 pacdyeTHOro MOMeHTa B TeueHue 1 MuH.

BcnomorarensHbIii pydHON NPUBOJ TOJDKEH OBITH CAaMOTOPMO3SIIIMM WM HWMETh

CTOTIOpHOE YCTpOoHCcTBO. OH MoMKeH obecreuuTh TpeOoBaHUs K HeMy IpH paboTe He Golee
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YeThIPEX YEJIOBEK C YCHUIIMEM Ha pyKosTKax mrtypBaia He 6ojnee 160H Ha xaxmoro pabora-
IOLLETO.

- KoHcTpykiusi mpuBOOB J10JKHA OOECreYrBaTh MEPEXo]l C OCHOBHOTO PYJIEBOIO
IPHUBOJIAa HAa 3aIIaCHOM 3a BpeMsl He OoJiee 2 MUH.

- PyneBoe ycTpolcTBO JOKHO MMETh TOPMO3 MJIM MHOE MpHUCIOcobieHue, obecrie-
yuBaroliee yaep>kaHue pyis B J1I0O0M mojiokeHuu. Ha pyrneBoMm mpuBoje OJKHA OBITh
IKaja JJis ONpeAesieHUs JeHCTBUTENBHOIO MOJIO0KEHUSI PYJIs C IIEHOM nenenHust He 6onee 1°.

3.3 llIBapTOBHOE YCTPOICTBO

[IIBapTOBHOE YCTPOMCTBO MpPEAHA3HAYEHO I 3aKPEIUICHUS CyJIHA y Mpuyaja WIH
JIPYTUX COOPYKEHHM.

DneMeHTHI HIBAPTOBHOTO YCTPOMCTBA:

- Weapmoaul - KaHAThI, KOTOPBIE 3aKPEIUISIOTCS OJJHUM KOHIIOM Ha Oepery WiH JIpy-
TOM COOPYKE€HUU;

- KHexmbl — CIy>KaT JIsl 3aKPETUICHHS CyI0BOr0 KOHI[A IIIBAPTOBOB;

- KJII03bl, KUNOBble NIaHKY — MPEHA3ZHAUYCHBI JIs1 IPEIOTBPAILEHUs U3JI0Ma U
YMEHBIIICHUS TPEHUSI IIBApPTOBOB;

- weapmosuvie mexarnuzmsl (AL IIBAPTOBHBIN, JIeOe/IKa IBApTOBHAS aBTOMATH-
YecK — CIyXaT JIJisl moi0upanust (MMOATATUBAHUSA) U CTOIIOPEHUS IIBAPTOBOB;

- 8blowKU, banKemKy — MPEAHA3HAYCHBI JJI1 XPaHEHUs IBAPTOBOB;

- cmonopwl NIBAPTOBHOT'O KaHATa;

- KpaHybl — CIIyKaT JUIsl CMSITYEHUs y1apoB MPU IIBAPTOBKE CYHA.

OO6m1as cxema MBapTOBHOTO YCTPOMCTBA MMOKa3aHa Ha pucyHke 3.27.

Pucynok 3.27 - O0mas cxema IBapTOBHOI'O YCTPOMCTBA
1- neGenka miBapTOBHAs aBTOMAaTHUYECKas; 2 - pOYJIbC HAMPABISAIOLUINM; 3 - K03
HIBApPTOBHBIN MIECTUPOYIBbCHBIN; 4 - CTOMOP IIBAPTOBHOTO KaHATa; 5 - KUMOBas IUIaHKA C
TpeMmsi poyJibcaMu; 6 - KITt03 OYKCUPHBI; 7- KHEXT OYKCUPHBIN; 8 — KHEXT IIBAPTOBHBIN; 9 -
KaHaT MBapTOBHEIN; 10 - eGeaka MBapTOBHAS aBTOMATHUYECKas ¢ Typaukoi; 11- mBapToB;
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12 - cronop OyKCUpHOTO KaHata; 13 - KuIoBas IJIaHKa ¢ IBYMs POYJIbCAaMH M HAMETKOM; 14
- BBIOIIIKA OECIPUBOJIHASL C TOPMO30M; 15 - KIIF03 IIBApTOBHBIM; 16 - IIMHIb SKOPHOIIBAP-
TOBHBIN; 17 - BOJIHOOTOONHUK.

Illgapmoewbt — ctalibHbIE, PACTUTENIbHBIC WIM CUHTETHYECKHE KaHaThl (Tpockl). B
HACTOAILEE BPEMs B OCHOBHOM IIPUMEHSIOTCS CUHTETHYECKHE IBAPTOBBL. JTU IIBAPTOBBI
UMEIOT pAJl IPEUMYILECTB: OHM JIETKHE, THOKHE, POYHbIE, YIpyrue (racarcs pbIBKH), HO
€CTh U HEJOCTATKU: OILIABJISAIOTCA IPU TPEHUH, PA3PYLIAIOTCS HA COJIHIIE, IIPU Pa3pbIBE BbI-
JIeNIAI0T KOJIOCCATIbHYI0O KMHETUYECKYI0 SHEPruio (YTO ONAcHO i IIBApTOBIIUKOB). JlJis
IPEeIOTBPAILEHUS UCKPOOOPA30BAHUS ITH LIBAPTOBBI JIOJKHBI OBITH MPONUTAHBI MOPCKOMN
BOJ10M. PacTuTenbHble MBapTOBHI (IEHBKOBBIE, CU3AJIbCKUE, MAHWIBCKUE) — THOKHE, HO Me-
Hee NpPOYHbIE, MOJABEPKEHbl THUEHUIO M B HACTOSIEE BpeMs Ha CyAax MPAaKTUYECKU HE
npuMeHstoTcsi. CTalbHbIE IIBAPTOBBI MPOYHbIE, HO Ooyiee TsKenble U kecTkue. Jljig Bo3-
MOKHOCTH pabOThl CO CTaJIbHBIMU IIBAPTOBAMHU OHM JIOJKHBI COCTOATH HE MEHEE 4YeM U3
144 npoBosioveK M 7 MATKUX CEPACYHHUKOB. DTH IIBAPTOBBI MPEICTABISIIOT ONACHOCTD JJIS
IIBapTOBLIMKOB ¥ IPUMEHSAIOTCS TIOCTATOYHO PEAKO.

[IIBapTOBBI Ha 3a00PTHOM KOHIIE MMEIOT METIIO - OTOH, KOTOPBIM HaKUIBIBAIOT HA
OeperoBoii main. /[ns mogauu mIBapTOBOB HAa OEper WM JIPYroe COOPYKEHUE OOBIYHO HC-
HOJIb3yeTcs OpocaTeabHbIN KOHEL — JIETKHH MEHBKOBBIA TPOC C MIECKOM B TPOCOBOM OILIETKE
Ha KoHIIE (pUCYHOK 6.16.1). C OMOIIBIO ATOTO JIETKOTO TpOoca Ha Oeper BBITATUBAIOTCA
CPABHUTENIbHO TSHKEJIbIE IBAPTOBBI.

Pucynok 3.28 - Kpenienue mBapToBbIX Ha 6eperoBoii TymOe

B 3aBUCHMOCTH OT MOJIOKEHUsI OTHOCUTEIBHO CYyJHA IIBAPTOBHI HA3BIBAIOTCS: MPO-
JOJIbHBIC, TPH)KUMHBIE, IIIMPUHTH (HOCOBBIC U KOPMOBBIE COOTBETCTBEHHO) (PHCYHOK 3.29).

JInst 3aKkperuieHus IIBapTOBOB Ha CYyJHE CiyKaT kHexmwt (pucyHok 3.30.a). Ecim
CYyIHO IIBApTYETCS K BBICOKOOOPTHBIM CyJaM M BBICOKMM MpHUUajaM, TO YCTaHABJIHBAIOT
KpPECTOBBIE KHEXTHI YTOOBI MIBAPTOB HE COCKaIb3bIBal (pucyHok 3.30.0).

Jlyis mpefoTBpaIieHnsi U3J0MOB IIBAPTOBA U YMEHBIICHHS TPEeHUS y OopTa cyaHa
YCTaHABIIUBAIOT K103bl, Kunoewtle naanku (pucynok 3.30.8,r,1). Eciu Ha cynHe ucnonb3y-
I0TCS IBAPTOBBI M3 CHHTETUYECKUX MATEPUAJIOB, TO ISl IPEIOTBPAICHUS OBICTPOTO U3HO-
ca IIBapTOBOB YCTAHABIMBAIOT KIIFO3BI C TOBOPOTHOM 0001MOi#1 (pucyHok 3.30.¢).

98



o>
Gy N L="AN

T
5

Pucynok 3.29 - Cxema mIBapTOBKH Cy/IHA JIATOM
1- Opammmnb, 2 - KHEXT, 3 - mIBapTOBHas Jiebenka, 4 - KO3, 5 — KUMOBas IUIaHKa, 6-
[IBAPTOBHBIN MINUJIb,7 — KOPMOBBIE€ MPOJOIbHbBIE, 8§ — KOPMOBOU MPHXKUMHOU. 9 — KOPMO-
BOM mnpuHr, 10 -HOCOBOM mNpHHT, 11- HOCOBOM NPUKUMHOM, 12 - HOCOBBIE IPOIOJIBHBIE.

bnaronapst Tomy, 4To 060iiMa IOBOpayMBaeTCs MPU HATSHKEHUHU 1IBAPTOBA, POYJILCHI
OKa3bIBAIOTCA B IJIOCKOCTH CYJOBOW M O€peroBoil BETBU IIBAPTOBA, YTO MCKIIOYAET TPEHUE
CKOJIbXKEHHA. B psne ciyuaeB ¢ 3TOM k€ LENBI0 HCIOJIB3YIOTCS MHOTOPOYJIbCHBIE KIIFO3BI,
KOTOpbIE 00pa30BaHbl HECKOJIBKMMH TOPU30HTAIBHO U BEPTHKAIBHO PACIIOIOKEHHBIMU PO-
yibcamMu. Ho mpu HEKOTOpBIX yriax HakJOHA IIBApTOBAa MPOUCXOJIUT €ro 3allleMJICHHE U
nedopMaliys, YTo IPUBOAUT K OBICTPOMY U3HOCY IIBAPTOBA.

Pucynok 3.30 - DneMeHTbl HIBApTOBHOT'O YCTPOUCTBA!
a — KHEXT MPSAMO IBYX TyMOOBBI; 6 — KHEXT JBYX TYMOOBBIN KPECTOBBIN; B — KIJIFO3 IIBAp-
TOBHBII; T — KUAIIOBAs TUTAHKA C JBYMS POYJIbCaMU; J — KUIIOBAs TUTAHKA C TPEMs pOyJIbca-
MU; € - KJIF03C TTOBOPOTHOM 000iMO# (CaMOOPHUEHTPYIOITUICS); K - BBIOIIKA JJIsl IIBAPTO-
BOB; 3 - CTONOP CTAIIMOHAPHBIN JJIs IIIBAPTOBA; U - OpOCATENBHBINA KOHEI]; K - KpaHEI[ MsT-
KW JT - aBTOMaTUYeCKas IIBapTOBHAs JieOeKa.

[To-moxomHOMY MIBapTOBBI XpaHATCS Ha proutkax (puc. 3.30.x), 6apabanax aemo-
MamuuecKux weapmosvix 1ebedox u Ha dankemax. Ha psiie COBpeMEHHBIX CY/I0B BBIOII-
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KU UMEIOT AJIEKTPUYECKUN MPHUBOJI, YTO MO3BOJISET O0JETYUTh pabOThl MO HMIBAPTOBKE CY/-
Ha. bankeTku — pelieryarbie AEpEeBSHHbIE IUIONIAJKH, KOTOPBIE CIYKAT JJI XpPaHEHUS
[IBapTOBOB, CBEPHYTHIX B OYXTHI.

& -

Pucynok 3.31 — Brromka Pucynok 3.32 — Kanat Ha Gankere

JUIs NOATSATMBaHUS IIBAPTOBOB CIIY)KaT Typaukyd Opallnuis, MIBapTOBHBIE IIMHIIH,
IIBapTOBHBIE J1€0EIKH, aBTOMATUYECKHE IIBAPTOBHBIE JIeOEAKH, MHOroOapabaHHbIe HIBap-
TOBHBIE JICOEIKH.

kd = e

Pucynox 3.33 — KnexTel Pucynox 3.34 - Kpennenue mBapTOBHOTO
1 -ocHoBanue; 2 - Tym0a; 3 - nUIATKa; TpOCa Ha KHEXTE
4 - mpunus; 5 - cTomnop; 6 - 00yx

[Tpu oTcyTCTBUM MIBAPTOBHBIX JIEOEAOK, MOCIE MOATITUBAHUS IIBAPTOBA C IIOMOIIIBIO
MEXaHH3MOB, IIBAPTOB HEOOXOIMMO 3aCTOTIOPUTH, a 3aTeM IMEPCHECTH Ha KHEXT M 3aKpe-
NUTh BOCbMepKamu. JIJisi CTOMOpEHHs MIBApTOBA HA HETO HAKJIAJBIBAIOTCS MPOCOGblEe CHO-
nopel 0OOBIYHO U3 TOTO K€ MaTepuala, 4To M MBAPTOB, @ HHOT/IA UCTIONB3YIOTCS CTaI[OHAP-
HbIE cTONOpPHI (pucyHok 3.30 3).

Pucynoxk 3.35 - IlepeHOCHBIE CTOTIOPHI: &) - LIETTHOM; 0) - paCTUTEIHHBIN
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Aemomamuueckue wieapmosuole ededoku (pUcyHok 3.37) MOIICPKUBAIOT YCUITHE
B IIBapTOBE B 3aJaHHBIX TpejesiaX 3a CYeT MOTPAaBIWBAHUS WM MMOAOUpPAHUS IIIBApPTOBA.
Eciu mmvHa mBapToBa MPEBBICHT 33/IaHHYIO BEIMYUHY, TO IS HCKITFOUCHUS aBapuu JieOe -
Ka CTOTIOPUTCSI W TOJAeT 3BYKOBOW cHTHaNI. Ha aBTOMaTHUeCKWX MIBApPTOBHBIX JeOemkax
BECh IIBAPTOB HaXOJUTCsS Ha OapabaHaX, YTO 3HAYUTENIBHO YIPOIIaeT padoThl MO HIBAPTOB-
K€ ¥ IIPH U3MEHEHUHU OCajku cyqaHa. Ho Tak kak aBToMaTwueckue JIeOeAKH TPOMO3IKHE, TO
HE y/IaeTCsl YCTAaHOBUTH KOJMYECTBO JIEOSTOK, COOTBETCTBYIOIIEE YHUCITY IIIBAPTOBOB, KOTO-
pbie 00bIYHO TIO1aeT cyaHo. KpoMe Toro, aBTOMaTrKa 4acTO BBIXOJUT U3 CTPOSI.

Pucynok 3.36 - [lIBap-
TOBHBIE OapabaHbl HA
OJITHOM Bally CO 3BE3/104-
KaMH Oparimnuis u Ty-
padKamu.

Pucynok 3.37 - JIByx
OapabanHas 1mBap-
TOBHas Je0eKa C
THJIPOTIPUBOIOM

Ha MHOTHX COBpEMEHHBIX Cy/1ax MOSIBUIMCH MHOTr0OapabaHHbBIE IBAPTOBHEIE JicOe -
Kd. OTH J1Ie0eIKK He UMEIOT aBTOMAaTUKH, HO 3HAYUTEIHHO 00JIer4atoT paboThI MO IBAPTOB-
K€ 3a CUeT TOro, 4To Ha OapabaHax HAXOAUTCS MUHUMAIbHO HEOOXOJUMOE YHCIIO LIBAPTO-
BOB (Tak Ha Oankepe aeaseiitom 75000 TOHH uMeeTcs O 8 MIBAPTOBHBIX OapabaHOB HA HO-
cy u kopMme). OT MexaHu3Ma dTOH JeOeKH OTXOAUT Bajl, HA KOTOPOM PACIIONIOXKEHBI Oapa-
OaHbl co mBapToBaMu (OT ABYX 10 4). Kaxapiii 6apaban MOKET COSTUHATHCS C BaJIOM HIIH
OTCOEAMHSITHLCS OT HEr0 ¢ MOMOIIBI0 KYJIadyKOBOM My(ThI (aHAIOTUYHO SIKOpHOMY Oapaba-
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HY) ¥ KaXJIbIi 0apabaH UMEET CBOM CTOMOP. ITO MO3BOJISAET ONMEpaTopy padoTaTh C THOOBIM
Oapabanom (pucyHok 3.36 u pucyHok 3.37).

3.4 KpanueBasi 3a1ura

Kpanywr ipenHa3HaveHb! U1 IPEAOXPAHEHUS KOPITyca CyJHa OT MOBPEXKICHUS IIPU
IIBApTOBKE, CTOSIHKE y Mpuyasia Wik 0opra apyroro cyaHa. OHU OBIBalOT MSTKUE U JKECT-
KHE.

M=azkue kpanybl - 3TO MAPYCUHOBBIE MEIIKH, TYTO HaOUThIE YNPYruMm HenedopMu-
pyOIIUMCS MaTepuaoM (HampuMmep, IpoOOYHOM KPOIIKOM) M OIUIETEHHbIE MPSAsIMHU pac-
TUTENBHOIO Tpoca. KpaHer MMeeT OroH ¢ KOyIIeM Ul KPEIJIEHUS! K HEMY pacTUTEIbHOIO
Tpoca, IJIMHA KOTOPOTo JODKHA OBITh TOCTATOYHOM JUIsl KPEIJIeHHUs KpaHlia 3a 60pToM Ipu
HU3KHUX [TpUYajax U HAMMEHbUIEH Ocajke.

/Kecmkue xpanywvl - nepeBsiHHbIE OpPYCKH, [TOJIBELIMBaeMble Ha Tpocax K OOPTy cya-
Ha. JIng npuianus TakoMy KpaHIly 3JJACTUYHOCTH €T0 OKJIETHEBBIBAIOT MO BCEW JJIMHE CTa-
PBIM PaCTUTEIBHBIM TPOCOM.

HTeapmosnsie ckodbl TPUMEHSIOT ISl KPEIUIEHUS IIBAPTOBHOTO Tpoca 3a Oepero-
BOU pbIM WJIM PBIM HIBAPTOBHOM OOYKHU.

Hlupokoe pacmpoctpaneHue Ha cynax ¢uora PII momyuunu kak Hambosee HalIex-
HbIC KpaHI[bI IIBAPTOBHBIC THEBMAaTHUYECKHE (IMaMeTp 2 M, JJIUHA 3,6 M).

KpaH11bl U3 NOKPBHIIIEK KOHCTPYKTUBHO BBIMOIHSIOTCS JBYX BUJIOB:

- C BEpTUKAJIbHBIM PaCIOJIOKEHUEM ITaKeTa IMOKPBIIIEK;

- C BEpTUKAJIbHBIM U TOPU30HTAIBHBIM PACIIOI0KEHNEM TAKEeTa MOKPBILIEK.

Takue KpaHIIbl B COUETaHUU CO IIBAPTOBHBIMU KaHATaMU, UMEIOLIMMHU aMOpPTU3aTO-
pBl B BHJI€ BCTAaBOK W3 KallPOHOBOI'O KaHaTa (WJIM PE3UHBI), NO3BOJSAIOT LIBAPTOBATHCS U
BBITIOJIHATH TPY30Bble pa0OThHI MPU COCTOSHUM Mops A0 4 OamioB. ['MpastHABI U3 aBTOMNO-
KPBIILIEK UMEIOT HE BBICOKYIO CTOMMOCTD M IIPOCTOTHI B U3TOTOBJIEHHH.

KpaH1ibl 13 aBTONOKPBILIEK, CKOMIIJIEKTOBAHHBIE B TMPJSHIBI, UCIOJIb3YIOTCS B Ka-
YEeCTBE IMOJABECHBIX KaK BCIOMOIaTEIbHOE CPEACTBO 3alIMThl HauOoJee YA3BUMBIX YacTeu
HAJCTPOEK, BEPXHEN YaCTH KOPITYCOB, OKOHEYHOCTEH U Ap. ABTONOKPBIIIKA UMEIOT HEKO-
TOpble OTpULIATEIbHBIE CBOICTBA, B YACTHOCTH, OOJBIIYIO, YEM HYKHO JUISl TOM LenH,
KECTKOCTh. DTO MPUBOJUT UHOTJA K 00pa30BaHUIO BMITHH B HAPYKHOM OOIIMBKE.

Bompoc 0 xoinyecTBe MIaBy4YMX U MOJABECHBIX KPAaHIIEB, UX PACIOJIOKEHUHU BJIOJb
OopTa cyJaHa JIOJDKEH peniaTrbesl CyJ0BOAMTENIEM C yYETOM Pa3MEpOB IIBAPTYIOLIUXCS CY-
JIOB, KPYTH3HBI IIOA30POB U JPYTUX KOHCTPYKTHBHBIX U apXUTEKTYPHBIX 0COOEHHOCTEH Cy-
JIOB, a TaKKe€ 0COOEHHOCTEH IIBAPTOBKH CYIOB B OTKPHITOM MOPE B YCJIOBHSAX BETpa, BOJI-
HEHUs, 36101 U TpeOOBaHUM XOPOILIe MOPCKOM MPAKTUKHU.

¥Yx00 3a weapmoenvim ycmpoiicmeom

[IIBapTOBHOE YCTPOMCTBO JOHKHO COJAEPKAThCSI B MCIPABHOM COCTOSIHMH, obecre-
YUBAIOUIEM €ro MOCTOSHHYIO TOTOBHOCTh K JeWCTBHIO. KHEXThI, IIBapTOBHBIEC KIIO3bI,
KUTIOBBIE TUTAHKH, HAIMPABIISIONINE POYIBCH JOJDKHBI OBITH BCETJa JOCTATOYHO TIAJAKHUMH
JUISL IPEIOTBPAILEHUS PEXKACBPEMEHHOTO U3HOCA TPOCOB. PONMKH, pOYJIbChI U ApYyTHE MO-
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JIBYDKHBIE DJIEMEHTHI JOJDKHBI JIETKO BpaIlaThCs, ObITh XOPOIIO PACXOXEHbI U CMa3aHb.
[lenHbIE ¥ TPOCOBBIE CTOMOPHI, IJIAr0JIb-TAKU JOKHBI OBITh UCIIPABHBI.

[Tpyu HamuuYMKM aBTOMAaTUYECKUX LIBAPTOBHBIX JIEOEOK M HIBAPTOBHBIX MOBOPOTHBIX
KJIFO30B CJIEJIyEeT MEPUOJIMYECKH IPOBOPAUNBATH POJIMKH KIIFO30B U PETYJISIPHO CMAa3bIBaTh
TPYLIHECS YaCTH.

Bce koHIIBI, TPOCHI, KpaHIbl, MaThl, OpocaTesbHbIE JUHU HAJ0 CBOEBPEMEHHO IpPO-
CYLIMBAaTh, METAIJINYECKUE I€TAIH - OUHUILATh U CMa3bIBaTh.

[Ipu cTosiHKE cy/HA HA MIBApTOBaX HEOOXOAMMO BBIIOJHATH CIEAYIOLIEe:

- 3ampellaeTcs OCTaBIATh CTAJIbHbIE IIBAPTOBHBIE KOHIIBI Ha OapabaHax Opammnuiiei
Jla)ke Ha KOPOTKOE BpEMs, TaK KaK IPH HATSKEHUHM WIM PbIBKax IIBApTOBOB BaJlbl MEXa-
HU3MOB MOT'YT OBbITh IOTHYTHI;

- B MECTax C pe3KUM KoJicOaHHMEM YPOBHS BOJbl PEKOMEHAYETCS B KAUECTBE LIBAp-
TOBHBIX KOHIIOB IPUMEHSTh PACTUTEIbHBIE TPOCHI TMOO TPOCHI U3 CUHTETUYECKUX MATEpPHU-
aJloB;

- BO BpeMs MOTPY3KU U BBITPY3KH HEOOXOAMMO MPOBEPSTH, YTOOBI BCE IIBAPTOBBI
ObUIM OJMHAKOBO OOTSIHYTHI, HE UMENIN U3JIMIIHEH cIaOuHbl WK HE OBUIN CIUIIKOM TYT'H-
Mu. OCOOEHHO BHHMATENIBbHO HaJ0 CJIEIUTh 3a IIBAPTOBAMHU B MOPTAax, IJl€ UMEIOT MECTO
Kosie0aHusl YpOBHS BOJBL;

- BO BpeMs CWJIBHOTO BETpa WM TEUEHHUs IIBAPTOBBI, KOTOPHIC HCIBITHIBAIOT
HauOoJiblllee HANpPsDKEHUE, TOJDKHBI ObITh PaBHOMEPHO HATAHYTHL. llpun Hamuuuu 36104
HIBapTOBBI JOJKHBI UIMETh HEKOTOPYIO CIA0MHY C LIEJIbI0 YMEHBIIEHUS UX HANPSKEHHOCTU
IpU PacKauuBaHUM CY/IHA;

- BO BpeMs JOXK/S IBAPTOBHI U (aJIMHU U3 PACTUTEIBHBIX TPOCOB HEOOXOIUMO Te-
PUOIMYECKU MOTPABIMBATh, TaK KaK, HAMOKasi, OHM yKopauuBaroTcs Ha 10 - 12 % u moryr
JIONHYTb.

CranbHOW IIBApTOBHBIA TPOC MOJJICKUT 3aMeHe, €clid B JII0OOM MecTe Ha €ero
JUTMHE, PAaBHOM BOCBMHU JMAMETpPaM, YMCIO OOPBIBOB MPOBOJIOK cocTaBiseT 10% u Gomnee
o0111ero yucia MpoBoJOK, a TAKXKE IpU Ype3MepHOi aedopmariuu Tpoca.

PactuTtenbHbIl TPOC MOJIEKUT 3aMEHE NMPHU pa3pbiBe KaOOJIOK, MPEIOCTH, 3HAYH-
TeJIBHOM H3HOCe WK Jeopmari. CHHTETHYECKHE KaHAThI MOAJIEKAT 3aMEHe, €CITU KOJIH-
4ecTBO OOpPBHIBOB M MOBPEXKACHHUM B BUI€ HAJIPhIBOB HUTEH cocTaBiseT 15 % u Oonee yucna
HUTEW B KaHATe.

3.5 I'py30Boe ycTpoOiicTBO

['py30BBIM yCTPOMCTBOM Ha3bIBACTCSI KOMIUIEKC KOHCTPYKIMH, MEXaHU3MOB U U3JE-
JIMW, IPEIHA3HAYCHHBIN ISl TPY30BBIX ONEpaliid CUJIaMU CyHa

B cocTaB rpy30BbIX YCTPONCTB Ha CYXOTPY3HBIX CYJax BXOISAT IPY30BbIE CTPEIIbI WU
KpaHbl. Ha cynax ¢ ropu3oHTanbHOM Tpy3000pab0TKON IPy30BBIMU YCTPOMCTBAMHU SIBIISFOT-
Cs1 armapeny, JIAIMOPThI, MAHAYChI, TOTPY30UHbIE TUPTHI ¥ MOIHEMHHKH.

Ha cynax mepeBo3simux ceillyuyue (HaBaJIOYHBIE) TPY3bl, POJIb IPY30BBIX YCTPOMCTB
BBITIOJIHAOT TPAHCIIOPTEPHI, AJIEBATOPHI, IEPETPYKATENHN PA3TUYHOTO TUIIA.
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Ha nanuBHBIX cynax rpy3000paboTka BeAeTCsl ¢ MOMOIIbIO I'PY30BBIX HACOCOB U
TPyOOIIPOBO/IOB.

I'py3oeoe ycmpoiicmeo co cmpenamu.

OCHOBHBIE AJIEMEHTHI TAKOTO YCTPOMCTBA: MAuThl MM TPY30BbIE KOJOHHBI, KOTOPHIE
CITy’KaT OTIOPOH IJIsL CTPEIT, TPY30BBIE CTPEIBI C TAaKEIaXEM U 000pyIOBaHUEM ISl TIPOBO/I-
KU Y KPEIUICHHsI TaKeJlaXka U TPY30BBbI€ JICOEIKH.

K nerkum rpy30BBIM CTpeiaM OTHOCSITCS CTPEIIBI TPY30MOABeMHOCTHIO 10 10 T.

Jezkaa zpyzoeas cmpena npencTaBIseT cO00W CTaNbHYIO TpyOy C YTOJIICHHEM B
cpenneit yactu. HkHMIA KOHEI[ CTpeNbl — wnop UMEET BUJIKY ¢ AByMsl npoyiinHamu. Ha
BEPXHUI KOHEI] CTPENTbl — HOK HACAXHUBAIOT KOJIBIIO — O)2esb, UMEIOIINA YeThIpe 00yxa.
Crpernbl cBapHON KOHCTPYKIIMHM MOTYT HE UMETh OyTelsi, a JIsl KperIeH!us TaKellaxa K HOKY
CTpEJIbl IPUBAPUBAIOT O0YXH.

JIns mmapHUPHOTO COEAMHEHUS IIIOPa CTPEIBI C MAYTOM HA TIOCJIEAHEN HA BBICOTE 2 -
2,5 M OT nayObl YCTAHABIUBAIOT OAUIMAK, UMEIOIUN TIPOYIIUHY U OIS THUK.

Hox ctpensl momaepxuBaercs monesanmom. VI3MeHsisl ITUHY TOTICHAHTa, MOYKHO
U3MEHUTH YTOJI oIbeMa CTpelbl. TONmeHaHT COCTOUT U3 CTAaJIbHOTO TPOCa, KOPEHHON KOHEIT
KOTOPOTO KPEmUTCsl K BepXHEMY 00yXy HOKOBOTo Oyreins. BTopoii, X010Boii, KOHEI[ Tore-
HaHTa MPOXOJIUT Yepe3 moneHanm-010k, 3aKperuieHHbI Ha MauTe. Huke Gioka k ToneHaH-
Ty KPEMUTCS TPEYTOJIbHOE 3BEHO — mpey2oibHuKk monenanma. C Apyroi CTOPOHBI K Tpe-
YTOJIbHUKY MPUKPEIUICHBI JUIMHHO3BEHHAS 1IeTb — 2PY306801 CMONOp U CTaIbHOU TPOC —
Jonapvy monenanma. Jlonapb TONEHAaHTa CIYXKUT Ui TIOAbEMa CTpelbl. BeiOupatot momaps
C TIOMOIIBIO TPY30BOii JIeOEAKH, Ha TYpauKy KOTOPOH 3aBOJISIT XOA0BOM KOHeIl jionaps. ['py-
30BBIM CTOIIOPOM CTpPEITy 3aKPEIUIIOT B HYXHOM ITOJIOKEHUH, /ISl YeTr0 OJHO M3 3BEHHEB
[ETH KPEemsT K 00yXy, IPUBapeHHOMY Ha maiyoe.

Ha mHOrux cymax nmisi KperieHus TOTIEHAaHTa U MOJbeMa CTPENIbl BMECTO TPY30BOTO
CTOIOpa HUCTONIB3YIOT MONEHAHMHbLE 8bIOUIKY, KOTOPBIE TIPUBOMATCS BO BpaIlleHHE OT TPY-
30BOM J1€0eIKH.

['py3 mogHUMArOT THOKUM CTaJIbHBIM TPOCOM — 2py308biM wikenmenem. Ha onHoMm
KOHIIE €ro 3aKpeIUIsIoT IPy30BOM rak M NMPOTUBOBEC, a JAPYrOod KOHEIl 4epe3 I'pPy30BOU U
HATIPABJIAIONINKA OJIOKU MPOBOJST K TPy30BOM JieOenke, rJe MPOYHO 3aKPEIUISIIOT Ha Oapa-
Oane. [Ipu mogbeme rpy3a rpy30BOH MIKEHTEh BBIOMPAIOT C IIOMOIIBIO 2PY308bIX 1€0e00K.

[ToBOpOT cTpesnbl A5t BEIHOCA Tpy3a 3a OOPT U 0OPATHO MPOU3BOAUTCS MPU TTOMOIIH
ommscex. Kaxnas crpena UMeeT J1Be OTTSKKU, YTO JJaeT BO3MOXHOCTh HAJIEKHO 3aKpe-
IUTH €€ B HY)KHOM TMOJIOKEHUU. OTTSHKKA COCTOUT U3 KOHIA CTATbHOTO TPOCA — MAHMbLIA
u maneii, OCHOBaHHBIX PACTUTEIbHBIM TPOCOM. MaHTBUIN OTTSKEK 3aKPEIUISIOT 32 OOKOBBIE
00yX1 HOKOBOTO OyTrensi, a Tajdu HIKHUMH OJIOKaMU KPEIsT 3a 00yXH WM PhIMBI, YCTAHOB-
JIeHHbIE Ha nanyoe, panpmbdopTe, pyoKe U T. M.

Jlerkue ctpensl MOTYT paboTaTh Kak B OJMHOYHOM TaK M B CIIAPEHHOM BapUaHTE.
[Ipu paGoTe B CTapeHHOM BapUaHTE «Ha meied)ony OAHY CTpeny (OeperoByr) ycTaHaBIIH-
BAaIOT B TOJIOKCHHUE «3a OOPTOM» Tak, YTOOBI €€ HOK HaXoAwjcs HaJa mpudaioM. Bropyro
cTpeny (TPIOMHYIO) YCTaHaBIMBAIOT B MOJIOKEHUE «HAJ JIFOKOM» TaK, YTOObI €€ HOK Haxo-
JTAIICSL HAaJl IPOCBETOM JIFOKA TPY30BOTO TPIOMA.
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Pucynoxk 3.38 - Jlerkas rpy3oBas cTpesia ¢ OCHaCTKOM JiJIsi OIMHOYHOM paOOThI:
1- rpy30BOI HMIKEHTENb, 2- TPY30BOI OJI0K, 3- TOMIEHAHT, 4- CTpelia, 5S- TONEHAHTHBIN OJIOK,
6- OTBOJHOM OJIOK, 7- OTTSDKKH, 8- Oammak, 9- IenmHoM CToIop.

Beirpy3ka ocyiecTBiserca ciaeayrommM odpasoM. I'pys, 3alelmIeHHbIH I'pPy30BbIM
rakoM «TPIOMHOI» CTpeJbl, TOJHUMAETCS €€ JIeOeAKOW BbIIIe KOMUHICA TpIOMa U (aib-
mobopTa. Jlebenka «OeperoBoit» cTpesnsl MoAOUpaeT CIabMHy CBOETO IPY30BOT0 IIKEHTEINS U
Kak Obl «OepeT rpy3 Ha ceOs», OTHOBPEMEHHO JIeOeaKa «TPIOMHOI» CTPEJbl MOTPABIUBAET
CBOH I'py30BOH IKEHTENb. ['py3 HAUMHAET NepeMENIaThCsl B CTOPOHY NpUYalia U, KaK TOJb-
KO OKa)XeTCs HaJ MECTOM BBITPY3KH, 00a IIKEHTENS TPABAT U IPy3 OIyCKaeTcs Ha mpuvall.

TPIOMHAR
cTpena

Pucynoxk 3.39 - PaGoTa ierkumu cTpesiaMu Ha «Tenaedon»:
1 - oTTsKKU; 2 - KOHTPOTTSKKY; 3 - rak; 4 - TONPUK; 5 - TPy30BbI€ HIKEHTEIN
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['py30100BEMHOCTD TSAKEIOBECHBIX IPY30BbIX cTpen gocturaer 600 T u naxe 1300 T.
TspkenoBecHast Tpy30Bas cTpesia OTIIMYAeTCs 110 KOHCTPYKLMU OT JIETKOM TeM, YTO ONUpaeT-
Csl IITIOPOM Ha OTIENBbHBIN (pyHIaMEHT; MOABEM Tpy3a, H3MEHEHHE BBIJIETA, TIOBOPOT CTpe-
JBI OCYIIECTBISIETCS OTAEIBHBIMH JIeOeIKaMH Yepe3 MHOTOIIKUBHBIC Talld — TWUHU. Takum
o0Opa3oM, paboTa CTpesibl HOJHOCThI0 MEXaHU3UPOBaHa AJIsl TOr0, YTOOBI ONyCcKaTh (MOAHU-
MaTh) B JIIOOYIO 3a/laHHYI0 TOYKY TpioMa (Jtoka) 0e3 IepeMelleHUH BpPYyYHYIO BHYTpPHU
Tptoma. B Hacrosiiee BpeMsi 0OBIYHO HCIOJIB3YETCS ABYXTOINEHAHTHOE BOOPYXEHHE CTpell,
KOTOPOE MO3BOJISIET OTKA3aThCs OT OJHOM JIEOSIKH U OTTSKEK.
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Pucynok 3.40 - TspkenoBecHOE TPy30BO€ YCTPOMCTBO
1, 2 — rpy30BbI€ KOJIOHHBI; 3, 4 — BpaIaloIUecs TOJIOBKA; 5, 6 — TOTICHAHT - TaJlu.

N3MmeHeHne BbUIETa M MOBOPOT TAKUX CTPEN OCYLIECTBIISIETCS ABYMSI TOIEHAHTaMH
(moabeM U ONyCKaHUs CTPENbI-TIPU OJHOBPEMEHHOM U3MEHEHUH JIIMH TOIIEHAHTOB, a TIOBO-
POT OCYILIECTBIISETCS, €CJIM OAWH TOIIEHAHT YKOPAuMBAETCs, a APYTrOd — Y/UIMHSETCS) pUC.
3.40.

[lo aHamornyHoi cxeme B HACTOsIIIEEe BpeMs BBIMOJIHAETCS OCHACTKa JIETKUX CTpel,
YTO TMO3BOJISIET COUETAaTh MPEUMYIIECTBA KPAHOB U CTpe (IOorpy3ka B JII00YIO TOUKY TproMa
(JIr0Ka), MEXaHU3UPOBAHBI BCE OIEpallK, BO3MOKHOCTh paboTaTh Ha peijie MpU BOJIHEHUH,
IIPOCTOTA U JEIIEBU3HA KOHCTPYKLIHN).

C yBenM4YeHNEM PacKpBITHS CYAOB JUISl OBBIIIEHUS TPOU3BOIUTEIBHOCTH U MEXaHU-
3allMM TPY30BBIX pabOT MOTPeOOBAIMCh I'PY30BbIE YCTPOWCTBA, CIOCOOHBIE YKJIaJbIBATh
rpy3 B It00YI0 TOUKY TpromMa. OTHUM U3 TAKUX YCTPOWUCTB SBIISIOTCS] KPAHBI.

Cyoogvie zpy3o6bie Kpanbl.

CynoBble KpaHbl 00eCIeYrBaIOT MOTPY3KY Ipy3a B JHO0YI0 TOUKY JHOKA, YTO MPaKTH-
YECKH HCKJII0YAeT TsDKETIbIe pydHbIe PaOOThI MPH MOTPY3Ke U BBITPY3KE, MOBBIIIAET TEMIIBI
Ipy30BbIX pabOT CyI0B ¢ OONBIIUM PACKpbITHEM. B TO ke Bpemsi KpaHbl SBJISIOTCS BeChbMa
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JIOPOTUM TPY30BBIM YCTPOMCTBOM M HE MOTYT padOTaTh MpH KpeHe WM Kauke Ooinee 2°-
3°,4T0 3HAUUTENBHO OrPAHUUYMBAET UX HMCIIOJIb30BAHUE MPU IPY30BbIX ONEpaLUAX Ha penae
(rpy30BO#i 6JIOK KpaHOB >KECTKO CBSI3aH CO CTPEJIOH, MOATOMY IIKEHTENIb COCKAaKUBAET MPHU
HAKJIOHEHUHU CYJIHA U KpaHa).

Haubonee pacnpocTpaHeHbl MOBOPOTHBIE CYAOBBIE KpaHbl, KOHCTPYKLHUS KOTOPBIX
MoKa3aHa Ha pucyHke 3.41.

OOBIYHO YCTaHABIMBAIOT OJAMH KpaH Ha TpIOM. ['py30m0IbEMHOCTH MOBOPOTHBIX
KpaHoB mopsigka S — 10 T, a B HeKoTopbIx ciaydasx pocturaet 20 — 30 T. YcraHoBKa JIByX
MOBOPOTHBIX KPAHOB Ha MOBOPOTHOMU IIAT(POpPME 3HAYUTEIHHO MOBBIIIAET MAaHEBPEHHOCTh
U YBEJIMYUBAET I'PY30I0IbEMHOCTh B/BOE. [IpH cmapuBaHMM KpaHbl yCTaHABIUBAIOTCA Ia-
pajieNbHO C YIpPaBJICHUEM M3 OJHOM U3 KaOWH, MOAbEM Ipy3a M CTPEJbl 3anapajuiesieHbl,
MOBOPOT OCYHIECTBIISIETCSI MIATPOPMOM, Ipy3 MOKHO MOJHUMATh OJHOBPEMEHHO JIBYMS
CTponaMu (KaHaTaMH) C YBEJIMYEHUEM TIPy30I0JbEMHOCTH BJABOE. B 0OBIYHOM pexnMe
wiatgopma pa3BopauyMBaETCs TaK, YTOOBI KaXK/Ibli KpaH 00CTy>KUBAJ OJIMKANIINIA JTIOK.

Pucynok 3.41 - [ToBOpOTHBIH Cy10BOW IPy30BOM KpaH
1 — konoHHa; 2 — TUIONIAJKa MMOBOPOTHAS C MPUBOJHBIMU MEXaHU3MaMu; 3 — Mexa-
HU3M U3MEPEHUs BbIJIETA CTPENbl; 4 — MEXaHU3M TOIbEeMa U OMyCKaHUs Ipy3a; 5 — kabuHa
MOoCTa yOpaBieHUs; 6 — OTTSKKA CTPENbl; 7 — TPy30BOM LIKEHTENb; § — cTpena; 9 — rak c
MIPOTUBOBECOM U BEPTIIOTOM.

Jloporue u TsKelble KpaHbl COOTBETCTBYIOIIEH IPy30M0bEMHOCTH HE Lielecoo0pas-
HO. J171s1 3THX TPy30B OOBIYHO IPEyCMaTPUBAIOT TSHKEIOBECHBIE IPy30Bble cTpenbl (r/m >10
T), IaXKe €CIU AJIs IEPEBO3KU JIETKUX IPY30B YCTAHOBIIEHBI KPAHBI.

I'py3oevie ycmpoiicmea cneyuanusupo6anHvix cyoos.

Ha nuxtepoBozax cucrembl —JIOI ycTaHOBIEHBI MOIIHBIE MEPEMENIAIOIINECS
BJIOJIb CYZHA KO3JI0BBIE — KpaHbl 1 1/11 500 T, a UHOTJa 1 MOCTOBBIE KOHTEHHEpOIIeperpyxa-
tenb. Ha muxtepoBo3ax tuna — Cu-bu cunxponudt rpyzonogsemuoctsio 2700 T u crienu-
aJlbHbIE TEJEKKH, NIepeMelaronuecs: B1ojib cyaHa. Ha poikepax K rpy30BbIM yCTpOHCTBaM
OTHOCSIT ammapesns JUid BBO3a IPy30B Ha CYIHO, MOJIBEMHHUKH, TU(QTHI ¥ TMaHIyChl JJIS Nepe-

MEILEHUS TPY30B MEXy Maty0amu, pa3IndHbIe TOTPY3UHUKH.
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Cyna 11 HaBaJOYHBIX TPY30B OOBIYHO HE UMEIOT COOCTBEHHBIX BBICOKOIIPOU3BOIM-
TEJBHBIX TPY30BBIX YCTPOUCTB. HO Ha HEKOTOPBIX U3 ATUX CYIOB YCTAHOBJICHBI MOTPY30 —
pasrpy304Hble YCTPOICTBA C IEHTOYHBIMH TPAHCIIOPTEPAMH, IPePEPHBIMU MOCTAMHU.

JIwkosbie 3akpvimus

JItokoBBIE 3aKpBITHS 00ECIIEYMBAIOT HEMPOHUIIAEMOCTh KOPITyca, €CIU IOCNe ycTa-
HOBKHU Ha MECTO JIFOKOBBIE KPBIIIKH 00KaThl CIIelMaIbHBIMU JAeTaiasiMu(3aapaiikamu). Eciu
MOCJIE YCTAaHOBKM Ha MECTO JIIOKOBBIE KPBIIIKK HE 00aThl, TO JTOKHBI 00€CTIEUMBATHCS
OpBI3TOHENTPOHUIIAEMOCTb.

JItoKOBBIE 3aKpBITHS MPECTABISIET COOON CTaNbHbIe MHUTHI (110 1-8 Ha oAuMH JIOK) ¢
VIUIOTHEHHUSIMU 10 KOHTYpY. JIFOKOBBIE 3aKpBITUSI OTKPBIBAIOTCS MEXAaHU3UPOBAHHBIM CITO-
co0oM: ¢ TTOMOIIBIO JIEOEKU WM KPAaHOB, PACKPBIBAIOTCS ¢ TOMOIIBIO THIPABINYECKOTO
pHUBOJIa (CTBOPUYATHIC), CHUMAIOTCS OEPETOBBIM MJIM CYIOBBIM I'PY30BBIM YCTPOWCTBOM IIe-
JUKOM (TTOHTOHHOTO THITA) TIPEJCTABISIET COO0 CTalbHBIe NUTHI (110 1- 8 Ha OJHH JIIOK) C
VIUIOTHEHUSIMU TIO KOHTYPY. JIIOKOBBIE 3aKpBITHSI OTKPBIBAIOTCS MEXaHU3UPOBAHHBIM CIIO-
coOOM: C TIOMOIIBIO JIEOCKH UM KPAHOB, PACKPHIBAIOTCS C MOMOIIBIO THAPABIUYECKOTO
npuBoJia (CTBOpUYATHIE), CHUMAIOTCS OEPETrOBBIM WJIM CYIOBBIM I'PY30BBIM YCTPOHUCTBOM Iie-
JIMKOM (TIOHTOHHOT'O THUTIA).

Haubonee pacnpocTpaHeHHBIMU 3aKPBITHUSIMUA Ha CYXOTPY3HBIX CyJax SIBISIOTCS OT-
KUJTHBIEC JIFOKOBBIE 3aKpBITHS, 00JIa/1al0IINe JOCTATOYHOM TPY30MOHEMHOCTHIO U TIPUCTIO-
coOJieHHbIE /I TEPEBO3KH HAa HUX 2 — 3 sipyCOB KOHTEIHEPOB.

Pucynoxk 3. 43 -JIrokoBbI€ 3aKpbITUS KPYII-

Pucynoxk 3.42 - OTku/1HBIE JTIOKOBBIE HOro Oankepa, CBUraroIuecs K bopram
3aKPBITUSI C TUPONPUBOJIOM yCTa-
HABJIMBAIOTCA HA CYyXOrpy3ax.
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3.7 BykcupHoe yCTpoiicTBO OYKCUPHBIX M IPYTUX Cy/10B

BykcupHoe ycTpoiCTBO OYKCHPHBIX CYIOB 3aBHCHUT OT Ha3zHaueHHUs Oykcupa. Mop-
CKHE€ U OKEaHCKHE OYKCHPBI UMEIOT KOPMOBOE OYKCUPHOE YCTPOHMCTBO, KOTOPOE COCTOUT U3
OyKcupHOM 1ebenKn, OYKCUPHOTO Traka, OyKCHPHOTO K032, OYKCUPHBIX apoK. bykcupHBIi
raK 3aKkperieH Ha OyKCHUpPHOW Tyre M pachojioKeH BOJMM3M IIEHTpa TSDKECTH CyAHa (Uit
yIy4IlIeHUs] MAaHEBPEHHOCTH TMpHU OYyKCHUPOBKE). BykcupHBIE Taku MMEIOT JUCTaHIMOHHOE
YCTPOWCTBO JJISl UX OMPOKUIBIBAHUS U OCBOOOKICHHUS OYKCUPHOTO KaHaTa, €CIH KPEH Ipe-
BBIIIACT JIOMYCTUMBIN Tpeaen. Mopckue OyKCHPOBKM OOBIYHO OCYIIECTBIISIIOTCSI KHIJIbBa-
TEPHBIM CIIOCO00M (OYKCHUpYyeMbIi 00beKT Mmo3aau Oykcupa Ha 50-300 M.

Peunbie Oykcupbl IMEIOT MOLIHBIE YCTPOMCTBA B HOCOBOM YacTH JUIsl TOJIKAHUS U Jie-
Oenku Juisi ctaruBanust ¢ Oapykeit. [lopToBble OYKCHpPBI OOBIYHO UMEIOT B HOCY U KOpME
MOIIIHbIE KHEXTHI (OUTEHTH) JUIsl KPeIUIEHUs IIBAPTOBHBIX KOHIIOB IO/JaBa€MbIX C CY/OB.
HekoTopblie Oykcupbl B HOCOBOM 4acTU UMEIOT OYKCHUPHYIO JIeOeIKy, Ha KOTOPOU XpaHUTCS
Oykcup. Dta nebenka UMEET MAJIOMOIIHBIA MPUBOJ, CIIOCOOHBINM MOAOUpaTh CBOOOIHBIN
OyKcUp W MoJlaBaTh €ro, ecau Heooxoaumo. Ilpu cromopenun jgedeaka BHIAEPKUBACT pas-
pBIBHOE ycwiIne OyKcupa.
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Pucynok 3.45 - PacnionoskeHne OYKCUPHOTO YCTPOMCTBA HA MOPCKOM OyKCHpE.
1 — OykcupHBIA KITI03; 2 — HIBAPTOBHBINA KHEXT; 3 — IIBAPTOBHBIA ML, 4 — OyKCHpHas
apka; 5 — BBIOILIKU C TPOCOM; 6 — OuTeHr; 7 — OykcupHas nedenka; 8§ — OyKCHpHBIH rak; 9 —
OykcupHas ayra; 10 — orpanuunrtens OykcupHoro tpoca; 11 — npuBanbHsiil Opyc; 12 — kpa-
Hell.
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Pucynoxk 3.46. KopMoBoO# OyKCUPHBIN KITIO3:
a — TIIyXO0#; 6 — C OTKHU/IBIBAIOIIEHCS HAMETKOM; B — C POYJIbCAMM:
1- HameTKa; 2-poyibC BEPTUKAIBHBIN; 3- POYIIHC TOPU3OHTATHHBIN.

[TopToBbIe OYKCHPBI TAaKXKE YaCTO UMEIOT OYKCHPHBIN T'aK, apKH, K03 WA KUTIOBYIO
TIaHKy. MOIIIHbIE KpaHIbl U MPUBAJIbHBIC OPYChs CIyKaT Ui MPEJOTBpAIICHUS TOBpe-
XKJEHUHN cyHa U OyKcupa.
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4 CTTIACATEJIBHBIE CPEJICTBA

CrnacarenbHble Cpe/icTBa MPEAHA3HAUYCHBI JJI CIIACEHUs HKUIMAXeHd M MaccakupoB B
ciydae aBapuu cynHa. K cracaTenbHbIM CpeCcTBaM KOJUIEKTUBHOTO IOJIb30BaHUSI OTHOCAT-
s criacaTeNbHbIC IUTIONKU U TUIOTHI, ASKYPHBIE MUTIONKH, K HHANBUIYAIbHBIM - HATPYIHU-
KU, )KUJIETHI, ClIacaTeIbHbIe KPYTU U THIPOKOCTIOMBI.

4.1 CnacarejJbHad INLIIONKA

Cnacamenvhaa walonka - 3TO LUTIONKA, CIOCOOHAs 00€CTICYUTh COXpaHEHUE KU3-
HU JIIOJICH, TepHAIMX OeJCTBUE, C MOMEHTA OCTaBJICHHs UMM cyaHa (puc. 4.1, 4.2). meH-
HO ITO HAa3HAYCHHE M OMPEIEIICT BCE TPEOOBAHMSI, TPEIBSIBISEMbIE K KOHCTPYKIIUU H
CHa0XEHUIO cracaTeIbHBIX UTIOMOK.

TONPUK

Pucynok 4.1 - CnacarenbHble MUTFOIKHA 3aKPBITOTO U OTKPBITOI'O THUIIOB

Uucno MecT B cHacaTelbHBIX IUIIONKAX HAXOJAIIUXCS Ha IMACCAXUPCKOM CYIHE
JIOJDKHO OBITh HE MEHEE UMClia MacCaKUPOB U DKUTIAXKa, Ha TPY30BOM — C KaXX0ro OopTa He
meHee 100% »skunaxka (Ha MacCaXHPCKOM CyAHE Oe30MacHOCTh B 3HAYMTEIHLHOM Mepe
00ecrneunBaeTCs HETOTOIUISIEMOCTRIO CY/THA).

CnacatenbHbIe IUTIONKA UMEIOT BHYTPEHHUH 3arac TUIaBydeCTH 3a CUET BO3YIITHBIX
HEMPOHUIIAEMBIX SIIMKOB WM MIeHOMaTepuana. BHyTpeHHUN 3amac IiaBy4ecTH oOecreyun-
BaeT HEMOTOIUISIEMOCTh ILIIONKHU C JIFOJbMHU U CHaOXKEHHEM MpHU 3aiuBaHuU Bojaou. Cmaca-
TeJIbHBIC NUTIONKH MMEIOT 3alac BOJBI, NMPOBHU3UU M HeoOXxoaumoro cHabkenms. Craca-
TebHBIC MUTFONKU IS JBUKEHUS JOJDKHBI UMETh JIBUTATENb, PYYHON PBHIYaKHBIN MTPUBOJT
Ha BUHT BBIIIEN U3 ynotpednenus. CKOpoCTh NUTIONKHU TOJDKHA OBITH HE MeHee 4 5 y37I0B,
Bec He Oostee 20,3 1, ;yiuHa He MeHee 7,3 M 1 BMmemarh He 0oiiee 150 genoBek. CriacaTeins-
Hasl IUTIONKA JTOJDKHA OBITh 3aKPHITOTO THUIIA U CAMOBOCCTAHABIIMBATKLCS MOCTE TTePEBOpaAYH-
BaHMs. Ha maccaxupckux cynax - moJy3aKpbITOrO TUIA U UMETh YKPBITUE OT HEMOTO/IBI.
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Pucynok 4.2 - Pa3zpe3 3akpbIToii criacaTelbHOM LUTIONKH, K — cOpachiBaeMasi IIUTION-
Ka: | — KphIKY; 2 — JIFOK CXOIHBIN; 3 — JIIOK CBETOBO; 4 — Jieep cracaTelbHBIN; 5 — pyOka
pyJiieBas; 6 — BEHTUISIIUOHHAS TOJIOBKA; 7 — OpocaTeNbHbIi KOHEll; 8§ — MObEMHOE YCTPOM-
cTBO; 9 — pyHnyk; 10 — nBuraresns.

Ha coBpeMeHHBIX TPY30BBIX Cy/laX yCTaHABIMBAIOTCS COpachIBaeMbI€ T€pPMETHUHBIC
OTCEKH ]ISl BCETO DKHUIaXKa, KOTOPHIC PacIoJiaraloTcsl B KOPMOBOM YacTH CyJHA WJIH cOpa-
ChIBaeMbI€ ILTIONKH (IILTIONKU cBoOOHOTO maneHus (puc. 4.3). [lepexoa k cOpacsiBaeMbIM
oTcekaM 00YCIIOBIIEH OMACHOCTHIO y/Iapa O CYAHO MPH CIYCKE IUTIONKU B YCIOBUSX BOJIHE-
HUS U Ka4K{; OTCYTCTBUE XOJ]a KOMIICHCHPYETCS IUPOKOU CEThIO CIacaTelbHBIX CIIYKO 1
cpenctB omnoBemeHus. [Ipyu 3HaYUTENILHOM KpeHe CyJHa HEBO3MOXKHO CIYCTUThH IUIIONKY C
omHOTO W3 OOpTOB. [lOATOMY TpHM KOMIUICKTAIMM CYyJTHA INLIIOMKAMH TPOCOBOTO CITYCKa
HE0OXOAMMO UMETh MX JiB€. A BOT HUIIONOK COpachIBa€MbIX JOCTATOYHO OJHOW, OHA Kpe-
MUTCSI C KOPMBI, OTKY/1a U cOpachiBaeTcs ¢ yxke paboTaroIiM JABUTaTeIeM, OTBO3S KOMaHIy
OT BOPOHKH.

Pucynok 4.3 - [llnronka cOpaceiBaemast
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Ha cerogusimauii neHb cOpacbiBaeMble criacaTelibHas LUTIONKA CYUTAIOTCS CaMbIM
HA/IKHBIMU CPEJICTBAMU CIIACEHMS IKUMaKeH MOPCKHUX cynoB. CyIIecTByeT M SKOHOMHUYe-
CKasl 11eJ1eCO00pa3HOCTh MX MPUMEHEHHS: OJMH KOMILJIEKT 00OpyJaoBaHHS Ha 0a3e Takou
IUTIONKY JICIIEBIIE ABYX KOMIUIEKTOB 000pyA0BaHUs Ha 0a3e OOPTOBBIX HUIIOIOK TPOCOBOIO
cnycka. [losToMy cTposiirecs 1 MOJEPHU3UPYEMBIE B TOCIEAHEE BPEMs Cy/la OCHAIIAIOT-
csl, KaK MMpaBujIo, COpachIBa€MbIMH CIIACATENbHBIMH IUTIOMKAMH.

Jlexcypnasa cnacamenvnasa wiawnka (puc. 4.4). 310 TUI criacaTeIbHBIX ILTIOMNOK,
npeHa3HAuYCHHBIX Ul CIIaCaHMsI JIt0JIeH U3 BOJBI (YIAaBIIMX 32 OOPT WM OOHAPYKEHHBIX
B MOpe) U 17151 cOopa cracaTeIbHbIX IUTIONOK U TIOTOB.

[IpenmytiecTBO eKYpPHOH HITIONKY - OBICTPOTA U HA/ICKHOCTh CITyCKa U TOIbeMa
Ha OOPT Ha X0y MpH HEOONBIIOM BOJHEHUU. MOIIHBIN CTAlMOHAPHBIN WM MOJIBECHON
MOTOp TIO3BOJISIET ONEPATHBHO OOCIEAOBATh PAaiOH MaJeHUs YeloBeKa 3a OOpT, MOJHATH
€ro M JIOCTaBUTH K 00pTy cyaHa. JlexxypHas HUTIONKA CIIOCOOHA BBITIONHATH CIIACATENhb-
HBIE OMepaliy B IITOPMOBBIX YCIOBHSIX U MPU OTPAHUYEHHOW BUIUMOCTH. JleKypHbIE
IUTIONKA HAXOASATCS B TIOCTOSTHHOM TOTOBHOCTH. [I0TOTOBKA M CIYCK IUTIOTIKU TPOU3BO-
JATCS 32 5 MUHYT.

PucyHnok 4.4 JlexxypHas criacaTtenbHasl IITIONKA

ILlInonbanku. /{4 cycka IIITIONOK UCIIOJIb3YKOTCS TOJBKO IPaBUTALIMOHHBIE HUTIOT-
OaJIKH: CKaTHIBAIOIIMECS, OJTHOLIAPHUPHBIC, IBYX MApHUPHBIC (PHCYHOK 4.5).
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PucyHnok 4.5 - TUIIbI TpaBUTAIMOHHBIX ITUTFOIIOATOK:
a — CKaThIBaIOIasics; O — OAHOIIAPHUPHAS; B — JIBYX IIIAPHUPHAS.

Criyck poimkeH o0OecreunBaThCsl CO CTOPOHBI MOAHATOrO Oopra MmpHu KpeHe 25° u
muddepente 10°. CKopocThb CITycKa JOJIKHA PETYIUPOBATHCS TOPMO30M JIEOEIKH, & TOIBEM
IITIONKH OOBIYHO OCYIIECTBIISIETCS C TOMOILBIO 3JIEKTPONIPHBOAA.

TankepHbIe criacaTeIbHbBIC IITIONKH JOJDKHBI 00ECTIEYNTh 9BaKyallio dKHUIaKa TaH-

Kepa uepes3 pa3iuThie U 3aropeBIINecs HEPTENPOAYKTHI.

JUig 3TOr0 cnacaTeslbHasl LUIIONKA JTOJKHA BBIIEPKMBAaTh HE MeHee 10 MUHYT TeM-
nepatypy 1200°C. [IoaToMy 3TH HUIFOIIKM MOTOPHBIE 3aKpPBITOTO THUIIA, CTAJIBHBIE C XOPO-
HIe U30JIALMEN, a TaKKe MPelyCMaTPUBAETCS OPOILIEHUE UTFONKU 3a00pTHON Bo10i. CKo-
POCTh HUTIONKU JI0JKHA ObITh HEe MeHee 6 y370B. [[ist apIxanus mrofei, paboTsl JBUTATENs,
Co3JaHMs MOANopa Bo3Ayxa (ISl MCKIIOYEHMs MOMNaJaHus JbIMa) MPEAYCMOTpPEH 3arac
CKATOTO BO3/lyXa B OAJJTIOHAX.

Jlsist TOro, 4TOOBI WIEH KHIIaXka He OCTaBaJICsA Ha CyJHE BO BPEMs CITycKa IUTIOINKH,
NPEeyCMOTPEHO YIpaBJIEHUE CIYCKOM M3 caMoOM NLTIONKH. [ MCKIIOYEeHHs] meperpena
IUTIONKK BO BpPeMs CIYCKa JOJKHO OBITh MPEYCMOTPEHO OPOILIEHUE CYHOM 30HBI CITyCKa.

4.2 CnacarejibHbIE IJI0THI

Cnacamenvhnvle naiomot. CniacaTelnbHbIE TUIOTHI OTHOCSITCA K CIacaTeIbHBIM CPEli-
CTBa KOJIJICKTUBHOI'O MOJIb30BaHUs 1 BMeniaroT 6 - 20uenmoBek. KogmuecTBo MecT B cmaca-
TEJBHBIX TUIOTAX Ha CYJHE JIOJDKHO ObITh He MeHee 50% OT KoJinuecTBa SKUIMaXKa TPYy30BbIX
cynoB u 25% mrozeit Ha 6opTy maccaXupckoro cynHa. Hanbosee mmpokoe pacrnpocTpaHe-
HUE TOJIYYHJIM cOpachiBaeMble HAJyBHBIE CllacaTeIbHbIC IUIOTHI, B TO K€ BPEeMS UMEIOTCS
YKECTKHE U TMOJIYKECTKHUE MI0Thl. HalyBHOM criacaTtenbHbIN IIOT XPAHUTCS HA CYJHE B KOH-
TeliHepe W MpHu cOpachbIBaHUM 3a 0OPT KOHTEWHEP PacKPBIBACTCS, U TIJIOT HagayBaeTcsa. Eciu
CyIIHO TOHET, TO OJlaroapsi THAPOCTATY IJIOT OCBOOOKIACTCS U BCILTBIBAET. [ IIOTHI mMErOT
HEOOXOaMMOE CHAOKEHHE.
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PucyHnok 4.6 — CnnacaTenbHblil IUIOT:
a — IUIOT criacaTesIbHbIN HaJlyBHOM OOIIHi BUI;, O — KapKac IioTa.
1 — BX0onHO# Tpar; 2 — MIaBy4uid sIKOpb; 3 — HalyBHOE JHUIIE; 4 — MITOpPKA BX0Ja; 5
— CUTHAJIBHBIN OTOHB; 6 — TBOWHOM TEHT; 7 — BOJOCOOPHUK; 8 — ra30BbIi OAJIOH B yexJie; 9
— MyCKOBOM JinHb; 10 — BogoOamacTHelii kapmaH; 11 — neep; 12 — HagyBHOe cuzenbe; 13 —
HaJyBHas nyra; 14 — kaMmepa miaBydectd; 15 — OykcupHoe npucnocoOnenue; 16 — 6anka.

Ecnu HamyBHBIE TUIOTHI HAAYBAIOTCS y OOpTa Cy/lHA U CIIYCKAIOTCS C JIFOJIbMU, TO Ta-
KHE TUIOTHI MOTYT 3aMCHHTH IUTFONKH B FOJKHBIX paliOHAX TUTaBaHUS.

OCHOBHBIMH 3JIEMEHTAMU CIIACATEIILHOTO IJI0Ta SBISIFOTCS (pHC. 4.6):

- KaMepa TUIaBy4ecTH (00ecreuynBaeT miaBy4yecTh I10Ta);

- JIHUIIE - BOJOHEIPOHUIIAEMBIN 3JIEMEHT, 00CCIICYMBAIONTUN U300 OT XOJIO/I-
HOU BOJIBI;

- TGHT - BOJIOHEITPOHUIIAEMBII 3JIEMEHT, 00ECTICYMBAIONTUI U3OJISIIIHIO TTOITEHTOBOTO
MPOCTPAHCTBA OT 3HOS U XOJIOAA.

Kamepa mmaBydecTy HaJlyBHOTO IIJIOTA COCTOMT HE MEHEE YEM U3 JIByX HE3aBUCHMBIX
OTCEKOB, /I TOTO YTOOBI MPHU MOBPEKIECHUU OJHOTO OTCEKA, OCTABIINECS OTCEKU MOTJIH
obecrneunBaTh MOJOKUTEIBHBIN HAJIBOJIHBIN OOPT U yAEPKUBATh HA IJIABY IITAaTHOE KOJIHU-
4ecTBO Jitojiel U cHaOkeHne. OOBIYHO OTCEKM PACIIONararoTcs KOJbIIAMH OJIWH Hal JApY-
TUM, YTO TO3BOJIAET HE TOJBKO O0ECHEUYHUTh JOCTATOYHYIO TJIABYYECTh, HO U COXPAHHUTH
IUIOIIAb JUIsl pa3MELLEHHUs JIFOIEH MPU MTOBPEXKICHUN OJTHOIO OTCEKa.

Jlnst oGecniedeHust BO3MOKHOCTH MOIEpKaHus pabodyero JaBiIeHHs B OTCEKax ycTa-
HABJIMBAKOTCS KJIANIAHBI U1l PYYHOU MOJIKAYKH HACOCOM MJIM MEXAMHU.

3aadya TEPMOU3OJSIUMA TOJTEHTOBOTO MPOCTPAHCTBA OOBIYHO pEIIACTCS IMyTEeM
YCTaHOBKH TEHTA, COCTOSALLETO U3 JABYX CJIOEB BOJOHEIIPOHUILIAEMOI'0 MaTepuasa ¢ BO3IyIl-
HOU TPOCIOMKOM. Hapy»XHbIM LIBET TEHTa JENaeTcsl OpaHKeBbIM. JlJIsI yCTAaHOBKM TEHTa B
HAaJlyBHBIX IIJIOTaX JIEJIAKOTCS OMOPBI ApOYHOIO THUIA, HAAYyBAIOIIMECS aBTOMAaTHYECKH BMeE-
CTe C KaMepoii miaBydecT. BricoTa TeHTa 1eaeTcst TaKou, 4TOOBI YeIOBEK MOT HAXOAHUTh-

Cs B CHJISTYEM IOJIOKEHHUH B JTFO00M YacTH MOJATEHTOBOT'O MPOCTPAHCTBRA.
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Ha TeHte 101%KHO OBITH:

- 110 MEHBIIIEH Mepe, OJJTHO CMOTPOBOE OKHO;

- YCTPOMCTBO 17151 cOopa J10°K/1€BOM BOJIBI;

- YCTPOKMCTBO JIJIsl yCTAHOBKH PAAMOIOKAIMOHHOTO oTpaxkaTens uiu SART;

- TI0JIOCHI U3 O€JI0r0 CBETOBO3BPAILAIOIIET0 MAaTEPHATIA.

Ha BepxHeil 4yacTuM TEHTAa YCTAHABIMBAETCS CUTHAIBHBIM OTOHb, aBTOMATUYECKH
BKJIIOUYAIOIMICS NPU PACKpBITUM TEHTA. 3apsA] OaTapeu MUTaHUs oOecrieunBaeT padoTy B
TE€UeHUE He MeHee 12 Jacos.

BHyTpu miioTa ycTaHaBIMBAaeTCs BHYTPEHHUN UCTOYHUK CBETA C PYYHBIM BBIKIIIOYa-
TeJIeM, CIOCOOHBIN HEMPEPHIBHO paboTaTh B TE€UEHUE HE MeHee 12 JacoB.

Ilo BHemIHEMY NEpUMETPY KaMephbl IUIaBYUYECTH IIOTA KPEMUTCS CracaTelbHBbIN Jie-
ep, noMoraronuii 1o0patecs 10 Bxoaa. [lo BHyTpeHHEMY MEepUMETPY TaKkKe YCTaHABIMBA-
€TCsl CIIacaTeIbHBIN Jieep, MOMOTAIOLIUH JIIOISIM YAEPKUBATHCA BO BPEMS LITOPMA.

Bxonp! B ciacarenpHble TUIOTHI 000PYAYIOTCS CIEIMATBHBIME YCTPOMCTBAMH, TTIOMO-
TaroUIMMH JTIOSM 3a0UpaThecsl U3 BOABI BHYTPH mioTa. [lo kpaitHeil Mepe y 0lHOTO U3 BXO-
JIOB Ha ypOBHE BOJIbI JOJDKHA OBITH 000pYyI0BaHa MOcajouHas Tuionaaka. Bxoasl, He 060-
pPYIOBaHHBIE TOCAJOYHOMN IUIOMIAAKOM, JOJKHBI UMETh MOCAJOYHbIE TPAIbl, HIXKHSISA CTY-
NEeHbKa KOTOPBIX HaXOJIUTCS HUKE BaTepIMHUM HE MeHee yeM Ha 0,4 MeTpa.

Ha guumie HagyBHOro mioTta Mo NepuMeTpy YCTaHABIMBAIOTCS 3aIlOIHSEMbIE BOAOU
kapManbl. OHH TPECTaBISAIOT COO0N OTBUCAIONINE BHU3 MEIIKH C OTBEPCTUSMH B BEpX-
Her yacTu. OTBEpCTHUS JENAIOTCA JOCTATOYHO OOJBIIMMH, YTOOBI B T€UEHHE 25 CEeKyH]
MOCJI€ TOTO, KaK IJIOT OKa3bIBAETCSl B PACKPBITOM COCTOSIHUU Ha BOJIE€, KAPMaHbI 3al0JIHU-
much He MeHee yeM Ha 60%. KapmaHbl BBIOTHAIOT J1B€ (DYHKIIMH:

- o0ecrneurnBaoT OCTOMYUBOCTD, YTO OCOOEHHO aKTyaJbHO BO BpeMs LITOpMa, KOrjaa
PaCKpBITHIH IIOT HAXOAUTCS Ha BojE 0€3 Jrofei;

- PACKpBITHIM TJIOT UMEET OUYEHb OOJIBIIYIO HAJBOIHYIO MAPYCHOCTh MO CPABHEHUIO C
NOTPY>KEHHOM 4acThiO, YTO MPUBOAUT K CUILHOMY BETPOBOMY Jipei]y. 3anoJHEHHbIE BO-
JIOM KapMaHbl, CYIIECTBEHHO YMEHBIIAIOT BETPOBOM Apeiid mmoTa. J[ns HagyBaHus TUI0Ta K
€ro JHUILY KpenuTcsl OAJUIOH ¢ HETOKCUYHBIM I'a30M, 3aKPBIThII CHEUAIbHBIM 1YCKOBbIM
KAAnaHoM, KOTOPBI OTKPBIBAE€TCS INPU HATSKEHUU IMPHUKPEIUIEHHOIO K HEMY ITYCKOBOI'O
nuHs. [Ipy OTKPBITUM MYCKOBOIO KJIallaHa T'a3 3alloJIHIEeT OTCEKU B TeUeHue 1 - 3 MUHYT.

IlyckoBoO¥ TMHB NMEET IBOMHOE Ha3HAYCHUE:!

- UCTIONB3YETCs ISl OTKPBITHS KJanaHa Ha OaJIoHe ¢ ra3oMm;

- UCTIONB3YeTCs U1 yAep:KaHud IJI0Ta Ha Bojie y OopTa cy/Ha.

JImuHa mycKoBOTO JIUHS HE MeHee 15 MeTpoB.

Chaboicenue cnacamenvbnoz2o nioma:.

- 2 IIaBy4YUX BECIA;

- 2 IaBy4YuX KOS, OMH U3 KOTOPHIX MOCTOSTHHO MPUKPEIUIEH K TJIOTY, a BTOPOi
aBIsgeTcs 3anmacHbIM. Cpa3y 1mocie pacKphITUS MJI0Ta cOpAChIBAEMOT0 TUIA MPUKPEIIeH-
HBI TUIABYYUN KOPb PACKPBIBACTCS aBTOMAaTUUYECKH;

- Cpe/iCTBa OCYILICHHUS: IJIaBYYUid Yyeprak (J1Ba yepraka ajsi INIOTOB BMECTUMOCTBIO
13 yenoBek u Oonee) u 2 ryoku;
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- cracaTeabHOE KOJIBIO € IJIaByYrM JIMHEM JITuHOM He MeHee 30 MeTpoB;

- PY4HOI HacOC WM MeXa JJid MOJKAYKH IUI0Ta;

- CTICIMATBHBIN HECKIIATHON HOXK 0€3 KOJIFOIIEH YacTH C IJIaBydeld pydKo;

- 3 KOHCEPBOOTKPHIBATEIIS;

- HOXKHUIIBL;

Pemonmuuiii komniexm 01 3adenxu npokonog. BXogut Matepual Jjist U3rOTOBIIE-
HUS 3a1U1aT, KJIeH, MpOOKU U 3aKUMBI JIJIs1 OBICTPOH 3aJIeJIKU MOBPEKICHUI;

Cpeocmea cuenanuzayuu:

- paanoIOKAIIMOHHBINA MasK - oTBeTuYnK (SART);

- YKB nepenocHas paguocTaHuus;

- 4 xpacHbI€ apaIIIOTHBIE PAKETHI;

- 6 KpacHBIX Qanbiideiiepos;

- 2 TUTaBy4YHE TBIMOBBIC TIIAIIKH;

- DJICKTPUUECKHI BOJIOHETPOHUIIAEMBI (DOHAPE;

- CUTHAJIbHOE 3epKajio (renuorpad) U CUTHaJIbHBIA CBUCTOK;

- Ta0JHIIa CriacaTeIbHBIX CUTHAJIOB.

Cpeocmea sicusHeobecneueHus:

- MUTHEBAsI BOJIa KOHCEPBUPOBAaHHAs U3 pacyeTa 1,5 IuTpa Ha YeoBEKa;

- numieBor pannoH u3 pacuera 10 000 x>k Ha denmoBeka;

- anTeyka NepBOil HOMOIIH;

- TaOJIETKH OT MOPCKOM 0OJIe3HHU;

- 10 OJHOMY TUTUEHUYECKOMY TaKETY Ha YEJIOBEKA;

- pbIOOTIOBHBIE TPUHAIJIC)KHOCTH;

- TEIUTO3alIUTHRIE cpencTBa B KomudecTBe 10 % oT pacyeTHOTO UMCIIa TIOACH;

- HTHCTPYKIIUS IO COXPAHEHUIO )KM3HU Ha CIAacaTeNIbHbIX MIOTaXx.

Yemanoexa IICH. Ha cynne TICH (mnot cnacaTenbHbIl HagyBHOW) XpaHUTCA B
IJIACTUKOBOM KOHTEHHEpE, COCTOSIIEM U3 JABYX MOJOBUHOK, T€PMETUYHO COECIMHEHHBIX U
CKPEIUICHHBIX OaHIaKHBIMU JIeHTaMu (puc. 4.7).

[IpodHOCTH JIEHT, WU COEAMHSIOMIMX KOHIIBI JIGHTHI 3BEHBEB, PACCUUTHIBAETCS HA
pa3pbIB OT BHYTPEHHETO JAaBJEHUS ra3a py HaJyBaHUHU ILIOTA.

VYcTaHoBKa MmiI0oTa MpeaycMaTpUBAaeT JBa crocoba OCBOOOXKIEHHUS OT HAaWTOBOB -
PYYHOM 1 aBTOMATHYECKHUU.

KonTteliHep ¢ mIoToM ycTaHaBIMBAeTCs Ha CIELUAIBHOM pame, NMPUKATBIM K HEH
HalTOBaMH, 3aBEJICHHBIMHA Ha YCTPOMCTBO OTAAUH.
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Pucynoxk 4.7 - Cxema kpernenust [ICH k cynny: 1 - HaiiToB; 2 - riaronb-rak; 3
- yCKOBOM JIMHB; 4 - ruApocTart; 5 - cnaboe 3BeHo; 6 - OaHJaKHast JIeHTa

CmyckoBO€ yCTPOMCTBO crHacaTelIbHBIX IJIOTOB JIOJDKHO OOECleunBaTh O€30TMacHbBIN
CIYCK IJIOTA C TMOJHBIM KOMIUIEKTOM JIIOJIeil U cHaOkeHus npu KpeHe 1o 20° Ha mro6oi
oopt u nuddepente g0 10°.

Jnst pyunozo oceoboocoenus oTa OT HAUTOBOB JOCTATOYHO COPOCHUTH C IJIaroJib-
raka ukcupytoiee 38eH0. ECTh ycTpoiicTBa, y KOTOPBIX OCBOOOXKI€HHE HANTOBOB MPOMUC-
XOJIUT TIOBOPOTOM CIEIUATBLHON PYKOSATKH, B PE3yJIbTaTe€ BBIAECPTUBAIOTCS IITHIPU, YAEP-
JKABAIOIINE KOPEHHBIE KOHIIBI HAMTOBOB. Takoe yCTpOMCTBO MPUMEHSETCS, KOTJAa HECKOJIb-
KO IUIOTOB pa3MENIaeTcsl Ha OJHOW pame ApYr 3a ApyroMm. B Takoll KOHCTpYKIMU Mpeny-
CMaTpUBAETCsl KaK MOCJeI0BaTENbHBINA COPOC IIOTOB, TAK U COPOC BCEX MIIOTOB MOBOPOTOM
OJIHOU PYKOSITKH.

4.3 UHIMBUAYAJIBHBIM CHIACATEIBHBIM CPEACTBAM

CnacatenbHble XKWIETHI, THAPOKOMOWHE30HBI M CHAacaTeIbHbIE KPYTHM OTHOCATCS K
WH]JIUBUIyaJbHBIM CHACaTEIbHBIM CPEJCTBAaM.

CnacamenbHbulil dcuiem - 3TO CPEJICTBO JJIs MOJCPKaHUS YETIOBEKA HA TTOBEPXHO-
ctu Bojsl (puc. 4.8). Ha cyna AOMKHBI MOCTAaBIATHCA ClacaTelbHBIE KHIETH TPEX pa3me-
poB. Kaxxplii usieH sKumnaxa U maccakup JIOJDKEH ObITh 0OecreueH MHAUBUAYATbHBIM JKU-
aeToM. JIOKHO OBITh JOCTATOYHOES KOJIMYECTBO CIIACATEIIBHBIX JKHUIICTOB JII BAXTEHHOT'O
MepCoHala, a TAKXKE JJISI UCIOJIb30BAHUS B YIAICHHBIX MECTaX PACHOJIOKEHHS ClacaTelb-
HbIX HUIIONOK U TUIOTOB. CracatenbHble KUJIEThbl, MPEAYCMOTPEHHBIE I BaXTEHHBIX,
JIOJDKHBI XPaHUTHCS HA MOCTHKE, B TIOCTY YIPABJICHHS JIBUTAaTelIeM U B JIIOOOM JAPYTroM Io-
CTY, TJI€ HECETCA BaxTa.

CriacatenbHbIC KWIETHl KOHCTPYKTUBHO MOTYT OBITh HQAYBHBIMU WIIH C «OKECTKUMU)
AJIEeMEHTaMH, 00€CTICUNBAIOIIIMMH TJIaByYECTh.
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Pucynok 4.8 - Kectkuii ciacatenbHbINA KUIET

Ha cyane B xaroTax OMKHBI OBITH cHIacaTeIbHBIC JKWJIETHI WIM HATPYIHUKHU TIO KO-
JUYECTBY JIIOACH Ha OOPTY IUTIOC HA MECTaX HECEHUS BaXThl — IO YUCITY BaXTCHHBIX

T'uopomepmoxocmiom — KOCTIOM U3 BOJIOHEIIPOHUIIAEMOI'0 MaTepuaina AJis Mpeao-
XpaHEHUs YeJIOBEeKa OT MEPEOXIaKACHUS B X0NI0AHOH Boae (puc. 4.9). Jlns kaxxaoro Haxo-
JSIerocss Ha OOpTy uesoBeKa JOJKEH OBITh MPEeAyCMOTPEH THIPOTEPMOKOCTIOM. Takke
TUAPOKOCTIOMBI JIOJKHBI HAXOAUTHCS B YJAJIEHHBIX MECTaX PacHoOJIOKEHUS IIOTOB, KOJIHU-
YECTBO UX OMpeessieTcss AIMUHUCTpalel ¢uiara cyaHa, HO pEeKOMEHAYeTCsS UMETh paB-
HOE BMECTUMOCTH ILJIOTa, HO HE MEHEE JIBYX.

Pucynok 4.9 - FnﬂpéTéI;MOKocno

Cnacamenvnulit Kpyz - 3TO TJIABYYUN KPYT JIUTUNITHUYECKOW (POPMBI B CEUCHUU C
NPUKPEIJIEHHBIM K HEMY B YEThIpEX TOUKaX cracareiabHbIM JeepoM (puc. 4.10). Cnaca-
TEJILHBIN KPYT JOJIKEH:

- UMETh CIACATEIIbHBIN JIeep, NPOXOIAIINNA 110 HapY)KHOMY IEpUMETPY Kpyra U 3a-
KPEIUICHHBIN B YETHIPEX PaBHOYAAJICHHBIX JAPYT OT Jpyra MecTax, o0pasys yeTblpe OJIMHa-
KOBBIX IETIIH;

- UIMETh HAlIUTBIE IIOJIOCHI U3 CBETOBO3BPALAIONIETO MaTepraa;
- UIMETh Maccy He MeHee 2,5 KT.
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PHCYHOK 4.10 - CnacareabHbIE Kpyru Co crmacarCIbHbIM JIMHEM M C CaMO3a>KUraro-
mMMMCA OTHEM

. He menee omgHOro Kpyra ¢ Kaxaoro OopTa OJDKHBI MMETh CIacaTelbHbIC JIMHU
nauHod He MeHee 30 M.

5 OBHLIECYJOBBIE CUCTEMBI

OO6miecy1oBbIe CUCTEMBI TIPEAHA3HAYCHBI JJI MEPEMEIICHUs] )KUIKOCTEH, BO3IyXa U

razoB C IIeJIbI0 00ecTieYeHHsT 00IIEeCYIOBBIX HYXJ, oOecreueHns] 0€30MacHOCTH TIJIaBaHuUs,

YCIIOBUN OOUTAaeMOCTH M COXPAaHHOCTHU Tpy30B. OOIIEeCy0BbIE CUCTEMBI COCTOST U3 TPYOO-

IIPOBOJIOB, IMYTEBBIX COCIMHEHWM, apMarypbl, MEXAaHU3MOB, alllapaToB, KOHTPOJIBbHO-

U3MEPUTENBbHBIX PUOOPOB U EMKOCTEH.

Tabmuna 9.1 - Knaccudukanus o01ecyj0BbIX CUCTEM

I'pynna cucrem Cucremsl Ha3znauyenmue
TpromHbIe OcymurenbHbIe Jna ynaneHus TprOMHOUM BOJBI, JJISI OCY-
IIEHUS MEXTYJIOHHBIX U OOPTOBBIX OTCEKOB;
BonootnuBHas JIns ynaneHust Macc BOJIbI U3 3aTOIJIEHHBIX
OTCEKOB TOCJIE 33/ICTTKH MPOOOUHBI.
bannacrhas IIpuem, nepekadka U yJaJeHHE BOJSHOTO
Oanacta Jyisi ©3BMEHEHUS OCTOWYUBOCTH TN
MOCAJKU CyaHa
IporuBomo:kap- | IloxkapHoil curHanuzanuu | OOHapy’KeHHE BO3MOXKHOI'O MoXkapa
HbIE Bonorymenusi, oobemaoro | Tymienne mokapoB BOJOW, MapoM, HETO-
TylieHus (MapoTyIIeHUs, Ta- PIOYUMU Tra3aMHu, IEHOU
30TYIICHUS ), IEHOTYIIeHUsI, | TylleHus Tmokapa TOCPEICTBOM TMOJa4H
YKUJKOCTHOTO TYIICHUS OTHETACUTENbHON KUIKOCTU
HckyccrBennoro | Bentwmanuu, konaunuo- Iloanep:kanue 3amaHHOM TeMIepaTypbl U
MHKPOKJIMMATA HUPOBAHUS BO3/lyXa, OTOII-COCTAaBa BO3/lyXa B CYIOBBIX OMEIICHUSIX
TeHUs
CanurapHbie [InTBEBOI, MBITHEBOI, [Togava mpecHol 1 3a60pPTHO BOJBI K ObI-

3a00pTHOM BOJIBI.
CrouHo-daHoBbIe (PaHOBaS,
CTOYHAsI, IIMUTaTHAS)

TOBBIM MOTPEOUTEISAM.
OTBOJA KCIOJIB30BAaHHBIX BOJ OT CAHUTAp-
HBIX YCTPOMCTB U MOMEIIEHUN U TOKIEBBIX

BOJI ¢ Tany0
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5.1 KoHCTPpYKTHBHBIE 3JIEMEHTHI CYy10BbIX CHCTEM

Marepuan Tpy0: cTalib, BBICOKOJETUPOBaHHAS CTaNb (C J0OAaBKaMHM, YIy4IIalOIUMU
CTOMKOCTh W MPOYHOCTH CTajM), ME/b, JIATYHb M JPYTUe€ CIUIABBI MEIH, JIETKUE CIUIABBI,
TIacTMacchl (BUHUILIACT, MOJUATHIICH U T. 11.). JIJis MOBBIIIEHUS] KOPPO3ZUOHHOM CTOUKOCTH
TPYOOIPOBOIOB MPUMEHSIOT PA3IMYHbBIE TAKOKPACOYHBIC TTOKPHITHUS, OITMHKOBKY, (pyTepoB-
Ky TIJJACTHKOM, SMaJIbl0 (BHYTPEHHEE MOKPBITHE TPYO), OMMeTaNTnUecKre TPyObl, MPOTEK-
TOPHYIO 3alIUTY U T.JI.

TpyOsl, apMaTypa U T.J. XapaKTepU3YIOTCS YCIOBHBIM MPoxoaoM Dy — BHYTpeHHUM
JTMaMETPOM U YCIIOBHBIM JlaBiieHHEeM Py - Ha KOTOpOe pacCUUTHIBAIOTCSI.

OTnenbHBIE YUYACTKU TPYO COCAUHSIIOTCS MEXKY COOOM C MOMOIIBIO MyTEBBIX COEIH-
HeHuil. HanOosiee mupoko HCMonb3yeTcsl cBapka, HO JIJIsl BO3MOKHOCTH pa300pKH MpH pe-
MOHTE M 3aMEHE UCIOJB3YIOTCS CIIEAYIONINE MyTeBble COeANHEHMs: (praHeBoe, (GUTTUHTO-
BOE, IITYIIEPHOE U TIOPUTOBOE (C THOKUM 3iieMeHTOM) (puc. 5.1).

.~

ﬂj p

Pucynok 5.1. IlyreBbie coeaunenus Tpyo:

a — nanueBoe; 6 — GUTTUHrOBOE (Pe3b00BOE); B — IITYLIEPHOE; T — JIOPUTOBOE.
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Pucynok 5.2 - ®acoHHbBIE YacTH CYIOBBIX TPYOOIPOBOJIOB:
a— KOJICHO; O — TPOMHHMK; B — CTaKaH NepeOOPOYHBIN (U151 00eCIIeYeH s HETPOHUTIAEMOCTH
MpoXo/1a uepes mepedopKy).

K 3anopHo-perynupyronieit apmatype TpyOoOrpoBOJOB OTHOCSTCS: KpPaHbl, KJIalaH#bl,
KJIMHKETHI.

Kpanwvt v manunynamopel ucnois3yrotcs npu Mainsix Dy (puc. 5.3, 5.4). Paziauuno-
ro Ha3HAYEHUs KIIaMaHbl MOKa3aHbl Ha puc. 5.5.
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Pucynok 5.3 - [Ipoxognort
KpaH C PYKOSTKOM.
1 — xopnyc; 2 — npobka; 3

S

Pucynok 5.4 - Cxemsbl 1efiCTBHS KPAaHOB Pa3HbIX THIIOB.
| — mpoxoanoii; Il — TpexxomoBoii ¢ L- 06pa3Hoii mpoOKoii;
I11— TpexxomoBoii ¢ T- 0Opa3HOM MpooOKoit; IV — KpaHOBBIH

— CaJIbHUK; 4 — pyKOsITKa

MaHHUITYJIATOP.
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Pucynok 5.6 - Knuaket

PI/ISyHOK 5.5 - Tumnst KJIaHaHOBZVa — 3alIOPHBIN TPOXO/I- 1 — xomH (TucK); 2 — raiika Xo7[o-
HOM: 0 — HEBO3BPATHONPOXOHOM; B — HEBO3BPATHO- Bast; 3 — KOPIyC; 4 MITOK; 5 —
3aIOpHBbIii yTIIOBOI; I' ~HEBO3BPATHO-YIPABIACMBIA; 1~ (o iiica: 6 — canpHuKoBas

TpeX KJlanaHHas KOpoOKa ¢ HEBO3BPATHO-3aIIOPHBIMU HaBuBKa; 7 — YKA3ATeNb X0/1a
knamanamu.l — kopmnyc; 2 — KpblIka; 3 — mTokK; 4 — Ma- JHCKa; 8 — MAXOBHK; 9 — PYKOST-
XOBHK; 5 — caJIbHUKOBasi HAOMBKa ; 6 — Tapenka. Ka.

Knananwsl niepekpbIBalOT NPOXOJHbIE OTBEPCTUSA IMPHU IMOMOIIM TMEepeMellaroeics
TapeJiKu, MIIOTHO MPUJIETAIoNIE K ce/Ty. 3aropHbIe KiIamaHbl UMEIOT TapesKy, KoTopas me-
peMelnaeTcss BMECTe CO IITOKOM TpH BpalleHWu MaxoBuka (puc. 5.5, a). HeBo3BpaTHO -
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MPOXOJHOM KIIallaH MMEET TapeliKy, KOTopash MOXET MepeMelaTrbesi (CKOJIb3UTh) OTHOCH-
TEJBHO IITOKA, OTKPBIBAsI IPOXOJ B OJJHOM HAIPABJICHUH, €CJIH IITOK MOAHSAT (CO CTOPOHBI
KUJIKOCTH, KOTOpas MOJHUMAET TapesiKy KiamaHa). B MpoTHBOIOJIOKHOM HamnpaBlIeHUU
MPOXOJ >KUIKOCTH BCErJa 3akphIT (puc. 5.5.8). Ecnu mTok mprkuMaeT Tapesiky KiamnaHa,
TO MPOXOJI 3aKPBIT B JIOOOM HaIpaBlIeHUHU. B HEBO3BpaTHOM KIalaHe Tapejaka MOKET MO/I-
HUMATbhCs MO/ AaBJICHUEM JKHJIKOCTH CHU3Y, OTKpbIBas €l npoxox. [lpu oTrcyrcTBUNM naBie-
HUS JKUJKOCTH Tapelika KJlalaHa OIyCKaeTcs, 3aKkpbiBas npoxoa. Ilpu gaBineHun xKuakoctu
CBEpXYy Tapelika KjamaHa NPHKUMAaeTCs K CeUTy 3aKpbIBas MPOXOJ KHIKOCTU (PHUCYHOK
5.56). B psine cnydaeB 1ienecoo0pa3Ho 00beTMHUTL HECKOJIBKO KilammaHoB. Ha pucynke 5.51
NOKa3aHa TPeXKJIalaHHas KOpoOKa ¢ HEBO3BPATHO-3aIIOPHBIMH KJIallaHAMH.

Ha tpyGomnpoBogax 0OJbIINX AUAMETPOB YCTAHABIUBAIOT KAUHKembl (PUCYHOK 5.6)
U JpYTYyI0 MAaTEHTOBAHHYIO apMaTypy (Tuma —06a0ouka, 1apoBbie U T.1.). Y KIMHKETa Ipo-
XO/JI IEPEKPBIBAETCS IBYMs JUCKAaMH, PACIIOJI0KEHHBIMU 110, HEOOJIBLINM YIJIOM. DTO MO3-
BOJISIET O0OECIIeUUTh BEChMa 3HAYUTENbHBIE YCHIIUS MPUKUMA AUCKOB K CeljiaM MpU CpaB-
HUTEJIBHO HEOOJIBIIMX YCHIHAX B IITOKE. B OTKPBITOM MOJOKEHUU JAUCKH yOUparoTcs U3
MPOX0JIa B BEPXHIOK YacTh KOpITyca, o0ecreynBasi MUHUMAaJIbHOE COMPOTUBIICEHUE MTPOXOIY
KUJKOCTH.

Ha pucynke 5.8 nmokazana 0opToBas 3ax/ionka, KOTOpasi pa3MeliacTcss Ha OTIUBHBIX
OTBEPCTUHU OaJTACTHOM, OCYIIUTEIHLHOW WM IPYrod CHUCTEMbI. JTa 3aXJIONKa MPOIyCKaeT
BOJY TOJIBKO U3 CyJHA. XOTs OTJIMBHBIE OTBEPCTHUSI PACIIOIAralOTCsl BCEr/la BhILIE BaTEPIIU-
HUM, HO MIPH yJape BOJHBI 0 OOPT, 0€3 OOPTOBBIX 3aXJIOMOK BO3MOKHO ObLIO OBl HEXena-
TeIbHOE MPOHUKHOBEHUE B CYAHO 3a00pTHOI Bojabl. Kpome Toro, cozmatorcs mpu 3TOM He-
MPUSTHBIE IIIYMBI Ha CyJIHE.

Ha pucynke 5.7a,06 nmoka3ansl IpUeMHbIE OTPOCTKH, KOTOPbIE CIYKaT AJIs yIaJeHUsS
(mpuema) xuakocTeil u3 TaHkoB. Ha pucyHnke 5.7a noka3zaH NpUEMHUK U3 3aKPBITHIX TaH-
KOB, B KOTOPBIX Majo BEPOATHO MONaJaHKe MOCTOPOHHUX MPEAMETOB U MyCOpa. pacuimpe-
HUE B HUKHEH YacTH CIENaHO IS TOTO, YTOOBI HE YMEHBIIATh MPOXOJHOE CEYEHHUE IMPHU
OIYIICHHOW HIKHEN KpoMKe (711 HanboJiee moIHOTo 3a0opa xuakoctu). [IpuemMHuk ¢ rps-
3€BbIMH pEIIETKaMU OOBIYHO MCIIONB3YETCSI B OCYIIUTEIbHOM MarucTpainu AJis MperoTBpa-
HICHUSI TIONAJaHusI Mycopa B cuctemy. ['psizeBast kopoOka (puc. 5.7B) ISl OTACIICHUS WHO-
POJIHBIX MTPEIMETOB 32 CYET YMEHBIIECHUS! CKOPOCTH MOTOKA U PELIETKH.

Hopuinesoit nacoc (puc. 5.9a) 0OBIYHO HCTOJIB3YETCS B TE€X Ciydyasx, KOT/a BO3-
MO>KHO TOTIaJJaHie BO3yXa B cuctemMy. [Ipon3BoAUTENbHOCTD €0 OOBIYHO HE BEJIUKA.

Henmpooexncuwit nacoc (puc. 5.96) MUPOKO UCIIOIB3YETCSA B PA3IMUYHBIX CUCTEMaX,
0COOEHHO eciu TpedyeTcsl BHICOKAsi MPOU3BOAUTEIBHOCTh, HO YYBCTBUTENEH K MOMAAaHUIO
BO3/yXa U CO3/1a€T HE OUEHb IITyOOKHI BaKyyM.

Oceesouni (nipomennepHsii) Hacoc (puc. 5.9B) umMeeT 0OBIYHO BBICOKYIO MPOU3BOJIH-
TEJIBLHOCTh IPU HU3KOM Hamope.

Hllecmepenuamulit u 6UHMOB0U HACOCHI UCIIOJB3YIOTCS OOBIYHO B TOIUIMBHOM W
MaciistHo# cuctemax MO.
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a)

Pucynok 5.7 - [IpuemMHBIC OTPOCTKH U Tps3eBbIe pemieTka PucyHok 5.8 - 3axmonka 6opToBas

1 KopoOka. 1 —kopmyc;2—Kpbllika;3 — BalluK;4 — Tapenka; 5 — mpoOKa CITyCKHas

H

i || || o

2)

Pucynok 5.9 - CynoBble HacoChl (CXEMBI):
a — TIOPIITHEBOM; 0 — IEHTPOOEKHBIN; B — OCEBOM; T — IIECTEPEHYATHII; 1 — BUHTOBOM.; € —
CTPYMHBIN 2KEKTOP.

5.2 MepuTesibHbIE U BO3AYIIHbIE TPYObI

MepuTenbHbie TPYOBI CIy)KaT Ui 3aMepa KOJIMYECTBAa JKUAKOCTEH B IUCTEpHAX,
Absiax U T.4. HIKHIOI0 Y4acTh MEpUTENbHOW TPYOBl 3aKpEIUIAiOT Ha HEOOJIBIIOM PaccTos-
HUH OT JTHUIIA IIUCTEPHBI, & BEPXHIOI YacTh BHIBOISAT OOBIYHO HAa OTKPBITHIC NATYyObI U 3a-
KPBIBAIOT 3aBHHYUBAIONICHCS MPOOKOH M3 CINIaBOB MM (IS MTPEIOTBPAIICHUS KOPPO3HH).
Ha konbue BOkpyr mpoOKu BHIOMBAIOT Ha3BaHHUE IMCTEPHBI, B KOTOPYIO BEAET dTa Tpyoda.
[Tpu onyckanuu B TpyOy MEpPHUTETBHON PYJCTKH C TPY30M WM (YTIITOKA, YPOBEHD JKUIKO-
cTu oTOuBaercs Ha jeHrte (pyrmroke). st ynydmeHuss BUIMMOCTHA yPOBHS Ha JIGHTY pY-
JETKH WK (PYTIITOK HAHOCAT CIIEUAIBHYIO MTACTy WIH MEJ.
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Ha coBpeMeHHBIX Cyaax 4acTO NPUMEHSIOT TAaKXE pa3JIM4YHbIE JAMCTAHI[MOHHBIE
YCTPOWCTBA 3aMepa YPOBHS U KOJIMYECTBA KUIKOCTEN B LIMCTEPHAX U APYTUX EMKOCTSIX.
Boznyuineie TpyObl ciyxaT Jisi COOOUIEHUS LIMCTEPHBI ¢ aTMOC(Epoid, UTOOBI MpU MpUeMe
YKUJKOCTU B IIUCTEPHE HE BO3HMKAAa BO3YIIHAS MOIYIIKA, U30BITOK JIaBJIICHHUS, a TIPU BbI-
Kauke — BakyyM. Tak Kak U30BITOK JaBJICHUS U BaKyyM MOTYT MPUBECTH K NOTEPE MPOYHO-
CTH OTPaKIAIOMINX KOHCTPYKLHUMN, TUIOMIA/Ib CEYCHHs] BO3AYIIHBIX TPYO JOKHA OBITH HE

MEHBIIIE TUIOLIA/IA CEUEHUs HATMBHBIX TpyO. Bo3aymiHble TpyObl Takke ciyKaT sl BEHTH-
TSN LHACTEPH.

8
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Pucynoxk 5.13 - VI3mepuTtenbHbie TPYOBI;
a — CO Chb€MHOU BTYNKOM; O — C MPUBAPHOM BTYJIKON M MITATHBIM (DYTIITOKOM.
1 — tpy6a; 2 — mpobka; 3 — coeauHUTENbHAsA My(Ta; 4 — KPOHINTEHH; 5 — IpUBapHas TJIAH-
Ka; 6 — QyTIITOK.

BoznymHbie TpyObl yCTaHaBIMBAIOTCS B CAMBIX BBICOKHX MECTax HACTHIIA OTCEKa U
BBIBOJIAT OOBIYHO HAa BEpPXHUE NanyObl. BepXHHE KOHIBI BO3MYIIHBIX TPYO 3aruOaroTcs K
HU3y (00pa3ys Tak Ha3bpiBaeMblii —rycekl) uim 000pyayroTcsl MOIMIaBKOBBIMU 3alIOPHBIMU

KJIallaHaM# JJISI TIPEIOTBpAIlleHUs MOoMa anusl 3a00pTHOM BOABI B OTCEKH (OpBI3TU BOJIH,
MOMKa).

g ——

ee e e s e o
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Pucynoxk 7.14 - '0710BKH BO3IyIIHBIX TPYO:
a — C TIOTUIABKOBBIM KJIAMIAHOM; O — C OTHE3AIIUTHON CETKOM.

5.3 OcymuTejibHasi cHCTEMAa

OcymuTenbHas cucTeMa MpelHa3HaueHa Ui yAaJeHUs CPaBHUTEIbHO HEOOJNBIINX
KOJIMYECTB BOJIbI, CKaIIMBaolIelcs B Tpiomax, MO U Apyrux moMeuieHusx cyjaHa B pe-
3yJbTaTe OTIOTEBaHUS, POTEYEK TPYOOIPOBOIOB, HACOCOB, KOPITyCa, MEXaHU3MOB U amma-
paToB, BOABI OCJIE MOMKU CYAOBBIX TOMELIEHUN U T.1..

OcymuTenbHasi CUCTEMa COCTOMT M3 BCAChIBAIOLIET0 TPYyOOIPOBOJA, MPUEMHHUKOB,
IPSA3EBBIX KOPOOOK, 3aMOpPHBIX M HEBO3BPATHO3AMOPHBIX KJIANAaHOB, CaMOBCACBHIBAIOIIMX
HAcCOCOB U CelapaTopa TPIOMHBIX BOJ. [I[pueMHHUKN MMEIOT 3alllUTHBIE CETKH U YCTAHABIIH-
BalOTCS B JIbSUIAX M CTOYHBIX KOJOJLAX B KOpMOBOW yacTu TproMoB 1 MO. Cxema ocymiu-
TeJIbHOU CUCTEMBbI IpuBeieHa Ha pucyHke 7.10. B HekoTOphIX momenieHusx (IemHON SIIuUK,
pyMmmenbHoe), yaaleHHbIX oT MO, /Ui OCyIlIeHHs YCTaHABIMBAIOTCS PYYHbIE HACOCHI WU
MKEKTOPBI, paboTaronIue OT MOKapHO MarucTpay.

[lepenyckHas cuctema CIyXKUT JJIs IeperycKa BOAbl U3 MOMEIIECHUM, B KOTOPBIX HET
NPUEMHHUKOB OCYIIMTENIBbHON CUCTEMBI B HIDKEJIEKAIINE WU COCEHUE ITOMELICHUS.
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Pucynok 5.10 - Cxema oCcymuTenbHOW CUCTEMBI
(BBIMOJHEHHAS 110 IEHTPATU30BaHHOMY MPUHIUITY) U PaCIONOKEHUE MPUEMHHUKA |

1 — ocymuTenbHBIA Hacoc; 2 — KOpoOKa ¢ HEBO3BPATHO-3aMOPHBIMH KJIalaHAMH; 3 — MpHU-
eMHBII maTpyook; 4 — rpsizeBas KopoOka; 5, 6 — KOpoOKH ¢ HEBO3BPATHO-3aIIOPHBIMU KJIa-
naHamu; 7 — cernapaTop TPIOMHBIX BOJ; 8 — KJIIMHKET; 9 — OTIMBHOI HEBO3BPATHO-3aIIOPHBIN
O6optoBoi knanaH; 10 — mprueMHbBIN OTPOCTOK CUCTEMbl aBAPUHHOTO OCYIICHHS TTIOMEIEHUS;
11 — maructpanb BOJISHON MOYKAapHOW CUCTEMBI; 12 — KlanaH 3amoOpHbBIN IIyCKOBOM Hamop-
HOM BOJBI 3KEKTOPA; 13 —BOIO-BOASIHON KEKTOP.
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5.4 bBanaacTHag cucTeMa

bamnacTHast cucreMa npeaHa3HaueHa AJIs IPUEMa, OTKAYKU U MEePEKadyKH KHUJIKOIo
Oamtacta - 3a00pTHOM BOJIbI. DTO MO3BOJSET B HY>)KHOM HAaNpaBJIEHUH MU3MEHATH OCAJKY,
T depeHT, KpeH, OCTOMYNBOCTh U MPOYHOCTh CyJIHA. B KadecTBe OAIacTHBIX €MKOCTEH
UCHOJIb3YIOTCS OTCEKH ABOMHOTrO J1HA, (OPIUK, aXTEPNUK, OOPTOBBIE U MOANATYOHBIE 11U-
CTEpHBI, U TAaHKH.

Pucynok 5.11 - YcranoBka npuem-
HBIX KUHICTOHOB: a —HUILIEBOTO; O
— 6opTtoBoro.

1 — KUHTCTOH; 2 — BO3AyIIHAsA TpyOa
JUTSL BBITTYCKA BO3/1yXa U3 BBITOPO/I-
kH; 3 — TpyOa mojgauu mapa; 4 —
TpyOa momayu Bo3ayxa; 5 —tpyda
JUISL BBIITyCKa TOPSYEro mapa wiu
C)KaTOro BO3AyXa JJIsi 000TpeBa Mtk
MIPOYBKU IPUEMHOTO OTBEPCTHUS C
penieTKo;6 -o6orpesa uim npo-
JYBKHU TIPUEMHOTO OTBEPCTHUS C pe-
IIETKOIA;

bamnact npuaMMaeTcst depe3 crienuaibHbIe KIalnaHbI-KMHTCTOHBI, YCTaHOBJICHHBIC
Ha BBITOPOJKAX, B KOTOPBIE BXOJUT BOJA Yepe3 PEIICTKY ISl HCKIIOYCHHs 3aCOPEHUs CH-
cTeMbl. J[J11 OYUCTKM KaMephl U PEHIESTOK OT BOJOPOCIICH U JIbJja B KaMepy MojaroT nap. B
0aJTaCTHBIX CHCTEMax UCIOJB3YIOT IIEHTPOOEKHBIE HACOCHI MPOU3BOAUTENHLHOCTHIO 100 —
500 m3/gac npu Hamope 15 — 20 M BoJsiHOTO CTON0A (MTPOU3BOAUTEIHLHOCTD JOJIKHA OBITh
TaKoH, 4YTOOBI yJaIuTh OajuiacT U3 HauOoJbIIe UCTepHbI 3a 1 - 2 yaca, a Bech Oaiact 3a
6 - 8 yacoB). B xauecTBe pezepBa 6aIACTHOIO HACOCA UCTIONB3YIOTCS OCYIIUTEIbHbBIE UITU
MO’KapHBIC HACOCHI.

Brikauka Gamnacta 3a 60pT OCYIIECTBIISIETCS Yepe3 OTIIMBHBIE OTBEPCTHS, PACIIOO-
JKEHHBIC BBIIIE TPY30BOM BAaTEPIIMHUU W CHAOXKEHHBIE 3aXJIOMKaMH, HE MPOIMYCKAIOIUMU
3a00pTHYIO BOY BHYTPh. [Ipuem Oamracta B TaHKaX OCYIIECTBISETCS ¢ MTOMOIIBIO TIPHEM-
HUKOB (—XxparnkoBl) - KOHyCOOOpa3HBIX pacuIupeHHi TPYObI (UTOOBI MEXTy MPUEMHUKOM U
JHUIIEM TaHKa OBIJI0 MUHUMAJIbLHOE PACCTOSHUE 0€3 YIeMIICHHS TUTOIAIN CCUCHHMS ).

<%

N

Pucynok 5.12 - Cxema 0aiacTHOM CHUCTEMBI.
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1 — npueMHBIN KMHTCTOH; 2 — OaJlJIaCTHBIA Hacoc; 3 — pacmpenenuTelibHas KopoOka c 3a-
MOPHBIMM KJIanlaHaMu; 4 — MPUEMHUK; 5 — HEBO3BPATHO-3aMIOPHBIN KilanaH; 6 — KIUHKET; 7
— cernapaTop TPIOMHBIX BOJ; 8 — 3alOPHBIM KJIalaH ¢ JUCTAHLIUOHHBIM YIIPABICHUEM.

5.5 CucremMbl NOKAPOTYIICHUS W MOKAPHONH CUTHATU3ALUA

Ycnex TyiieHus mokapa 3aBUCHUT, MPEXK]E BCEro, OT ObICTPOTHI OOHAPYXKEHUS €ro
oudara. Jlyist 3TOro Ha cyaax MPUMEHSIOT aBTOMAaTUYECKUE CUCTEMBbI NOKAPHOM CHUTHAIU3a-
LIUU ¥ PYYHBIE U3BELIATEIH.

ABTOMAaTHYECKYI0 CHUCTEMY CHUTHAJIM3AlMM YCTAaHABIMBAIOT IMPAKTUYECKH BO BCEX
NOMEILEHUAX CyJHA. ABTOMaTUYECKUE CUCTEMbl CUTHAJIN3alUN CpadaThIBAIOT HA MOBBIIIE-
HUE TEMIIEPATypbl B MOMELIEHUH WM IIPU MOSBIECHUU JbIMA (JIbIMOBAsi CUTHAJIN3aLUsA).

Bce mopckue cyaa o00opynoBaHbl CUCTEMON BOJIOTYLIECHUS, AEHUCTBIE KOTOPOM OCHO-
BaHO Ha OXJIAXJICHUU TOPSILIUX BelecTB BoJoi. CucrteMa BOJOTYIIEHUS YCTPOEHa TakK, YTO
B JII00YI0 TOYKY CyJHa BoJia JOJDKHA MOJAaBaThCSA U3 BYX MOXApHBIX cTBOJIOB. Hemocrat-
KOM 3TOM CHCTEMBI SIBJISIETCSI TO, YTO BOJIa MOXKET UCIIOPTUTH I'Py3 U 000pyJ0BaHHE, HE J10-
MyCKAaeTCs BOJIOM TacUTh AIEKTPOOoOOpydOBaHHE.

Ilapomyuwienue 0OCHOBAaHO Ha OTTECHEHUH KUCIOPOJA OT O4ara ropeHHsl U NpUMEHs-
€TCsl B TOIUIUBHBIX IUCTEPHAX, KOTEJIbHBIX OTAEIEHUSAX, ABIMOXOAAaX, B IPY30BbIX TaHKax
TAHKEPOB U HACOCHBIX OTAEJICHUAX. YTJIEKUCIOTHOE MOKAapPOTYIIEHHE OCHOBAHO TAKXKE Ha
OTTECHEHUHU KHUCJIOpOAa U MPUMEHSETCA B Ipy30BbIX Tpromax, MO, momenieHusx aBapuii-
HBIX T€HEPATOPOB, HACOCOB, KJIAJOBBIX IOpIOYMX MaTepuanoB. JKuakas yriekuciora xpa-
HUTCS TIOJT OOJIBIINM JIaBJICHUEM B OaJUIOHAX M MO TpyOaMm MojaeTcs B OXpaHIeMOe MoMe-
HIEHUE, T]I€ UCTIapsAETCs.

Cucmema #cu0KocmHo20 myuieHusi OCHOBaHa Ha TOM, YTO oco0ast )KMJIKOCTh (Xia-
noH 114B2 unu Xnanon-13B1),Beinyckaemasi B TOMEIIEHUE ¢ 04aroM mnoxapa, Jerko ucra-
psetcs (t0 xkunenust ~ - 300 ), 00pa3ys TSHKENbI HETOPIOYMIA Ta3, KOTOPBIA BBITECHSET KHC-
JIOpOJl BO3/AyXa. JTa cUCTEMa MPUMEHSETCS B TeX K€ MOMENICHUSIX, YTO U CUCTeMa yrie-
KHCJIOTHOTO TYIIEHUs, HO OoJiee y00Ha B 9KCITyaTalllH, TaK KaK HET MOTePh racsIInX Be-
IIECTB, KAK 3TO UMEET MECTO IPH YIIEKUCIOTHOM TYHIEHHH U3 — 32 BBICOKOI'O JABJICHUS B
6amnonax. Ho, k coxxaneHuto, Mpu TYyIIEHUHU BBIACISIOTCS SJOBUTHIE Ia3bl, UYTO CACPKUBAET
MIUpoKoe puMeHenue 31oit cuctemsl. (I1o 3Toit ke npuuune xuaKoCcTh bd-2— GpoMuUCTHIi
ATUI + TETPOYTOPANOPOMITAH— 3aMPEICHA).

Ilenomyuienue OCHOBaHO Ha TOM, YTO TOPALINE MPOLYKThHI U30JUPYIOTCS OT KHUCIIO-
poJia BO3JlyXa MEeHON. DTOl cucTteMoil 000pyAOBaHbI TaHKU TaHKepoB, MO, TOIIMBHbBIE U
MacJsiHble [IUCTEepHBL. [IeHOM MOKHO TYIIUThH MOXKap, Kak B MOMELIEHUAX, TaK U HA OTKPHI-
ToM Bo3ayxe. IleHa nerkas, mosTOMy OHa JEpPXKHUTCA Ha MOBEPXHOCTH JIO00H roproueit
KUAKOCTU U 3P (HEKTUBHO TaCUT OTOHb.

Bue Gonpmmx koindecTBax (MEpEeHOCHbIE MEHOTYIIUTENN) MEHa MOXKET OBITh MOJTY-
YeHa XUMUYECKUM IyTeM (B3aMMOJIEHCTBUE IIEJIOUN U KUCIIOTHI).

B Gonbmux KoaumdecTBax MEHY MOJYYarOT CMEIIMBas BO3AYX C MEHOOOpa3yroUIM
COCTaBOM U 3a00pTHOM BOJIOH (BO3IYIIHO-MEXaHUYECKasl TICHA).
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5.6 CucTtemMbl BOASIHOTO MOKAPOTYIICHHS.

Ha cynax npuMeHSIOT CleIyIOIIe CUCTEMBI BOJAOTYIICHHUS: 8000N0NCAPHYIO, 8000-
pacnvlieHus, 600AHbIX 3a6eC, OpouleHls TPAIOB, IepeOOPOK U naiyo.

[IpyHIMI [EWCTBUS BOJONOKAPHOW CHCTEMBI 3aKIIOYAETCS B OXJIAXKACHUM ropsdyei
ITOBEPXHOCTH, KOMIIAKTHOW WJIM PACIIBIIIEHHOM CTpYyeH BOABI U3 cTBONA. Henb3sa TymuTts Bo-
JoW KapOua Kajblusl, KMl U Apyrue XUMHUYECKUE 3JIEMEHTHI, BCTYNAIONIUE B PEAKIHIO C
BOJIOM, IBIJIb CAXapHYIO, MEPCTAHYIO U Jp., JIEKTPOOOOpYy10BaHHE.

PacnibuieHHON CTpyeil MOKHO TYHIMTh HEPTEHNPOAYKTHI B OTKPBITOM €MKOCTH, TaK
KaK paclblIeHHasl BOja, 0TOMpas TEIJyo, NpeBpalaeTcs B nap, KOTOPbIH OTTECHSAET KUCIIO-
PO BO3yXa OT 04ara ropeHusl.

B cucreMy BXOJST: KMHICTOH, KJIallaHbl, HACOCHI, TPYOOIPOBO/, MOKAPHBIE POKKH,
HOKapHbIe pyKaBa, CTBOJbI. Hamop B 110001 Touke MarucTpajin JOKeH ObITh He MeHee 25
klla. Kaxpgas Touka Ha Cy/iHE TOJDKHA OOCITY>KUBAThCS 2 - MsI CTBOJIAMHU.
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Pucynok 5.15 - Cxema cucTeMbl BOJISTHOTO MOKAPOTYIIECHHUS.

1 — mo>kapHBIi HacoC; 2 — MaruCTPaAIbHBIN TPYOOIIPOBO/I; 3 — MOMKAPHBINA POKOK

Cucrema 6odopacnuviienus CIyXKUT I TYLIEHUS I10KAapPOB B MAILIMHHO - KOTEJIBHBIX
OTJIEJICHUSIX M JPYTHX MOMENICHUSX, TJe MCIonb3ytoTes Hedrenpoayktsl 111 paspsna. Ha
TpybomnpoBose uepe3 1,5 - 2,0 M ycTaHaBIMBAIOTCS BOJOPACIIBUIMTENH, 00ECIIEUNBAIOIINE
NOJyYeHHE BOSHON IBLIM, YTO MO3BOJISIET OBICTPO OXJIQJAUTh OYar rOpeHust U 00pa3oBaB-
IIMMCSI [TAPOM OTTECHUTH KUCIOPOJI BO3yXa.

Cucrema 600saHbIX 3a6ec CIYKUT JUIsl IPEJOTBPALICHUS PACHPOCTPAHEHHUs IOXKapa
Ha pOJIKepax, B JUTMHHBIX KOPUIOpaxX U OOJBIINX TOMEIICHUSX.

Cucrema opoutenusa TpanoB, NEPEXOIHBIX IUIOMAIO0K, MIaXT, MECT CIyCKa HUIIONOK
Ha TaHKepax, NaJly0 TaHKEpPOB OXJIaXKJae€T COOTBETCTBYIOIIME MOBEPXHOCTU U MPEIOTBpa-
I1a€T IPOHUKHOBEHHE OTHSI B OXPAHSEMbIE 30HBI.
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5.7 Cucrembl NEHOTYICHUS

[TpuHIMI NEeHOTYIIEHUS 3aKIIF0YAETCSl B U30JIALIMU TOPAIIEH MOBEPXHOCTH OT KUCIIO-
poJla BO3/yXa CJIOEM MeHbl. DTa cuctemMa Haubosiee 3(pPeKTUBHA NpU TYUIEHUH TOPSALINX
He(TENpPOayKTOB, TIO3TOMY OHA MPUMEHSETCS Ha TaHkepaxX, B MO u nucrepHax TOIUIMBA,
Mmacna. Ha cynax npuMensercs cucreMa ¢ BHEITHUM MTEHOO00pa30BaHUEM.

[TenooOpa3zoBaTenb BRIIABIMBACTCA BOJOU uepe3 Oy(pepHyro KUIKOCTD (11 UCKITIO-
YeHUsI CMEIIMBaHU ); KpaTHOCTD meHbl oT 1:10 mo 1:100.

[IpousBoauTENBbHOCTH cTaloHapHoro creosia 10 100 — 150 M3 meHsl B MUHYTY, a
pY4HBIX — 8 M3 /MUH.

CucreMa yrieKMCIOTHOTO TYIICHHUS MPUMEHSETCS B TPY30BBIX TproMax (HE MOPTUT
rpy3), MO, ¢hoHapHBIX, MAJIIPHBIX, Oara’KHbIX OTAEJICHUSAX, TOMEIIEHUAX aBapUIHBIX FeHe-
paTopoOB, HACOCHBIX OTJEICHUSIX.
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Pucynok 5.16 - [IeHoTy1IeHrE C BHEITHUM IIEHOO0Opa30oBaTeieM;
a — cxeMa MOoJIy4eHHUsI TIeHbI; 0 — CUCTeMa BO3yIIHO-MEXaHUYECKOT0 NIEHOTYIICHHSI Ha TaH-
kepe. 1 — 6amnon ¢ neHooOpa3zoBareneM; 2 — cudoHHas TpyOka; 3 — 3anopHbIN Kianax; 4 —
CMECHTENb; 5 — TPYOOIIPOBO OT BOJOMOXKAPHOM CHCTEMBI HJIM OTAEIBHOIO Hacoca; 6 — me-
HOIPOBOJ; 7 — OTCEYHOM KJIANaH MWW KIMHKET; 8 — NUCTAaHIIMOHHO YIPaBJISIE€MbIN KJalaH C
MHEBMAaTUYECKUM MPUBOJIOM JUIs MyCKa B pabOTy BO3IYIIHO-NIEHHOTO CTBOJA; 9 — cranuo-
HapHBIM BO3AYIIHO-TIEHHBIN cTBOM; 10 — MeMOpaHa JUIsi MpeIoTBpAIICHUsT BBIXOJA MapoOB
HEePTENPOIYKTOB U3 TaHKA; 11 — OTPOCTOK MEHOMPOBOA B TPY30BOM TaHK; 12 — MEHOCIHB-
Has nepdopupoBaHHas TpyOa B BepXHEH yacTu TaHka; 13 — mokapHble POKKH ISl MOJCO-
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€IMHEeHUS TIOXKAPHBIX PYKABOB C BO3AylIHOMEHHbIMU cTBOJamu (Dy = 70 mm);14 — otpo-
CTOK MEHOMPOBOJIa B HACOCHOE OTJEJIEHHUE ISl MOJCOECTUHEHUSI TIEPEHOCHO T'0 BO3AYIIHO -
MEHHOT'O CTBOJIA.

5.8 Cucrema yriekucJ0THOTO TYIIEHUSs

[IpuHin paboTsl cUCTEMBI 3aKitoyaeTcss B TOM, 4To razoM CO2 (Oosiee TKEIbIM,
YeM BO3/1yX) 3aloJHSIETCS TIOMEIEHUE BBITECHSSI KUCIOPO Bo3ayxa. Ha cynax B cucreme
YTIEKUCIOTHOTO TYHICHUS MIPUMEHSIOT KUJKYIO YTIIEKUCIOTY, KOTOpas XpaHUTCs B Oaio-
Hax non nasienueMm ~13Mma. Ilpu nepexone B ra3oo0pa3HOe COCTOSIHUE O0BEM yBEIUYU-
Baetcs B 450 pa3. bamnonsl emkocThio 40 11 cozeprKar 1o 25 Kr KUJIKOW YIJIeKUCIoThl. X
yCcTaHaBJIMUBAIOT rpynnamu 1o 10 - 12 6ayisIoHOB ¢ TMCTaHIMOHHBIM [IPUBOJIOM K KJIAIIaHAM.
o nycka CO2 B moMmenieHne 3ByKOBbIE U CBETOBBIE CUTHAJIBI U3BEIIAIOT O HEOOXOIUMOCTH
MOKUHYTb [TOMELIEHUE JJIs1 UCKIIFOUECHHUS )KEPTB.

5.9 CucreMbl OBITOBOr0 BOJOCHAOKEHUS

K cucremam OBITOBOTO BOAOCHAOXEHHSI OTHOCSTCS CHCTEMBI: NUMbEBOU 800bl, XO-
JIOOHOU U 20psiueli MblmbeBoll 800bl, CAHUMAPHOU 3a00pmHoU 600bl. CHCTeMa MUTHEBOU
BOJIBI TIPEIHA3HAUCHA IS MMPUEMa, XpaHEHUS U T0JIaul MMUThEBOW BOJBI B KaMOy3, MHUThE-
BbIC KOJIOHKH, @ Ha HOBBIX CY/IaX — U K YMbIBAJTbHUKAM.

O

Pucynok 5.17 - Cxema CUCTEMBI MUTHEBON BOJIBI.
1- manuBHOU TpyOONPOBOA; 2 — IMUCTEPHBI MUTHEBOM BOJBI; 3 - TPyOOIIPOBOJ K Hacocy;4 -
PYYHOI HAacoc; 5 - eHTPOOEKHBIN IEKTPOHACOC; 6 - mHEBMoIcTepHa(THIpodop); 7 — pe-
Jie 1aBlieHus; 8 -HallOpHAasi MAaruCTPalib;9-NoTpeOUTENH.

[IutheBas BoJa JOJKHA XPAHUTHCA B LIMCTEPHAX, HE COMPHUKACAIONIUXCS C HAPYXK-
HBIM OOpTOM, Oa/UTACTHBIMU W JPYTUMH LHUCTEPHAMHU. BHyTpeHHee MOKpPHITHE IUCTEPH
JIOJDKHO OBITH COTJIAaCOBAHO C OpraHaMH CaHHAJ30pa. 3aJlaHHOE JIaBJICHHE B MarucTpasd
MOJACPKUBACTCS C MOMOIIBI MHEBMOIIMCTEPHBI — Pe3epByapa, YACTUYHO 3aMOJTHEHHOTO
BO3JYyXOM U BoAOM. [1o Mepe 3amonHeHnst BOJIOM JaBJICHUE B THEBMOLMCTEPHE OBBIIIAETCS
10 0,3 Mna u gaTyuk JaBJeHUs BBIKIIOYAET 3JIeKTpoHacoc. C pacxogoM BOJAbI JaBICHUE B
IMHEBMOLIUCTEPHE TAJAaeT 0 MHUHHUMAJIBbHO JONYCKAEMOIO M peJie JABIICHUS BKIIOYAECT
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Hacoc. biaromaps aToil cxeme B cHUCTeME MOCTOSIHHO IOJIEP>)KUBAETCS J1aBJICHHUE B yCTa-
HOBJICHHBIX IIpe/eiax Mpu NEPUOANYECKOM BKIFOUEHUH Hacoca.
Cuctembl X0JI0HON U ropsiuei MbITEBON BOJbI AHAJIOTUYHBI CUCTEME MUTHEBOM BO-
JIbl, 32 UCKIIFOYEHUEM TOIrO, YTO K XPAHEHUIO MBITHEBOW BOJbI HE NPEIBSABISAIOTCA CTOJIb
KECTKHe TpeOoBaHUs, a TopsAyas Boja MpeaBapuTenpHo nogorpesaercs A0 70°. MbITbeBY1O
BOJY IIOJIAIOT B IyILIEBbIE, BAHHBIE, IPAY€YHbIE, KAMOy3bI.
Cuctema caHuTapHOW 3a00pTHON BOJIBI IPEIHA3HAYECHA IS [10/1a4K 3a00pTHON BO/BI
B TyaJIeThl, BaHHbIE U T. 1. [lo mpuHIMIY oAga4u BOJbI OHA aHAJIOTMYHA JIPYTUM CHCTEMaM
BOJIOCHA0KEHHUs, HO BO/Ia HEMOCPEICTBEHHO IIPUHUMAETCS U3-3a OopTa.
Cmouno-ganoswvie cucmemot.
Cmounas - 115 ynanaeHus TpsA3HON BOJbl U3 BaHH, YMBIBAJIbHUKOB, OaHb U MIp..
Danosasn u gexanvnan - 11 ynaneHus (ekaJbHbIX BOJA U3 TalbIOHOB; A cOopa
IpsA3HOM BOJBI U3 (PaHOBOM M CTOYHOM CUCTEM B (peKabHbIE HUCTEPHBI U COpOCa 3THUX BOJ B
CHeUalbHOE CYJTHO WJIK 32 OOPT BHE MPEJIETIOB TEPPUTOPHATIBHBIX BOJ;
Inueamuas - nas ynajneHus BoJbl ¢ ayd, MOCTUKOB U JIp..

5.10 CucreMbl BeHTHJISIUHN, KOHAUIMOHUPOBAHUS U OTONJIEHHUS

Cucrtema BEHTWISIIMU TIPEIHA3HAYCHA JIJI1 CHA0KEHUSI YUCTHIM U CBEKUM BO3yXOM
KUJIBIX, CIIY>KEOHBIX M OOIIECTBEHHBIX MMOMEIICHUM U yIaJeHUs 3arpsi3HEHHOTO BO3/IyXa U3
can610KkoB, kam0Oy3a, MO, xoddepaamMoB, aKKyMyJIATOPHBIX U IPYrHX moMenieHuil. Ben-
TUJISIUASL UIMEETCS MPAKTUYECKU BO BCEX CYIOBBIX MOMEMICHUSAX (Ja)e UCTEPHBI BEHTUIIU-
PYIOTCS 4epe3 BO3IYIIIHbBIE TPYOKH).

Ha cynax npumeHsieTcsi BEHTWISIIIUS KaK MCKYCCTBEHHAs, TaK U €CTECTBEHHas (pe-
xe). [Ipu ecrecTBEeHHON BEHTUIISALMHM OOBIYHO HUCIIOJIB3YETCS CKOPOCTHOM HAmop BO3ayxa
IIpU ABUKEHUU Cy/JHA WIH IBU>)KEHUE BO3/lyXa, BbI3BAHHOE PA3HOCTHIO TEMIIEPATYP.

Pucynok 5.18 - BeHTHIISIITMOHHBIE TOJIOBKU:
clieBa — HarHeTaTeNlbHas; IPaBa — BBHITSDKHASA (edaexTopHast)
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B cuctemax MCKycCTBEHHOW BEHTWIALIMU AJIS CO3/IaHUS IIOTOKAa BO3/yXa UCIONIb3Y-
I0TCS LIGHTPOOEXKHBIE U OCEBbIE BEHTUIIATOPHI. B psne nomemenuii 1as odecrneyeHus: Heoo-
XOAMMOI'0 KOJMYECTBA OOMEHOB BO3/yXa (OTHOLIEHHE 00beMa MOCTYNMBILIEIO BO3JyXa K
00beMy MOMEIIEHHSI) ITPENYCMAaTPUBAETCSI KaK HarHEeTaTeIbHasl, TaK U BBITSKHAS BEHTHJIS-
nus. 11t npeloTBpallieHus: paclipoCTpaHEHUs! 3alaxoB U3 CAHUTAPHBIX TOMEIICHUH U KaM-
Oy3a B 3TUX MOMEILEHUAX OOBIYHO MPETYCMATPUBACTCS TOJIBKO BBITSYKHAS BEHTUIISLIMSL.

CucreMa KOHAMIIMOHUPOBAHMS LIMPOKO MPUMEHSAETCS HAa COBPEMEHHBIX CyJax Ui
co3/1aHusl KOM(OPTHBIX YCIOBHH Uil paboThl U OoTAbIXxa. CucreMa KOHIMIMOHHWPOBAHUS
npeJHa3HaueHa JJIs OXJaXKICHHs M OCYIIEHHUs BO3AyXa JIETOM HB TPOIMKax, MOAOrpeBa
BO3[lyXa MU €ro YyBJIaKHEHHUS 3MMOM M B apKTUYeCKuX MmMpoTax. KoHIuumoHMpoBaHue
OOBIYHO OOCITY>KHBAET JKUJIbIE U OOILECTBEHHBIE MTOMEIIEHH, @ TAK)KE HEKOTOpbIE CIyXKeo-
HbIE MMOMeIIeHUs (pyJieBas pyOKa, HEHTPaIbHbBIN MOCT yIPaBIEHUs).

Konaunuonep cOCTOUT U3 BO3AYIIHOTO (pUIIbTPA, MOAOrPEBATENEH, OXIaIUTENS BO3-
JyXa, YBIQXHUTENS U BIArOOTAEIUTES.

N3BecTHBI ABa OCHOBHBIX THIAa CUCTEM KOHIUIIMOHUPOBAHUS: HU3KOHAIOPHBIA U
BBICOKOHAMOPHBIN (HU3KOCKOPOCTHOIN M BBICOKOCKOPOCTHOH). [Ipn HU3KOHAnmopHOM cucte-
Me BO3JlyX 00pabaTbIBaeTCsl B KOHAULMOHEPE U MOJACTCS C OJMHAKOBBIMH MapaMeTpaMu B
MOMEILIEHUS, [/Ie TEMIIEPATypa MOXKET PETyIUPOBATHCS TOJIBKO KOJIMYECTBOM MOCTYIAOIIIE-
ro Bozayxa. IIpu BbICOKOHANOpPHOI cuUCTeMe BO3AyX MOJAaeTcs B MOMEIIEHHE U Ha MecTe
CMEILIMBAETCS ¢ BO3YXOM IMOMEILIEHHs 10 TpeOyeMbIx KoHAuLui. Takas cucrema MOXKET
OBITH OJHONPOBOJIHON M ABYXIPOBOJHOW (KOHEYHO OOJbIINE BO3MOKHOCTU MMEET IABYX-
IPOBOJIHAS CHCTEMA).

Omonnenue Ha cyax ObIBa€T BOJSHOE, DJIEKTPUUECKOE (IJIEKTPOrPENKH), BO3AYLI-
Hoe (1oJa4ya MoJOrpeToro Bo3ayxa 4yepe3 BIyBHYIO HCKYCCTBEHHYIO BEHTHIIALIMIO) WIH Ta-
poBoO€ (Ha COBPEMEHHBIX CyJlaX YK€ He IPUMEHSIeTCs).

5.11 CnenuajibHbIe CHCTEMbI TAHKEPOB

I'py3oBas cuctema obecrieunBaeT MPUEM U BbIJIady KUAKUX FPY30B.

OHa COCTOUT U3 TPY30BBIX HACOCOB (TIOPIIHEBBIX WM IEHTPOOEKHBIX), pa3Merae-
MBIX B HACOCHOM OTJICJICHWHU, U TPY30BOTO TPYOOMPOBOJA C OTPOCTKAMH B Ka)KIbI TaHK.
Huametp TpyOompoBoaa 1o 900mm. TpyOorpoBOAOB M HACOCOB CTOJIBKO, CKOJIBKO COPTOB
rpy3a MOXET MePEBO3UThH TaHKEP.

JInsi OJTHOM 3a4KMCTKHA TaHKOB OT OCTaTKOB Tpy3a CIYKHUT 3aUMCTHAsl CUCTEMa U3
TpyO nuamerpom 110 150 MM ¢ IOpPIITHEBBIMH HACOCAMHU.

CucreMa ra3o0TBOJHBIX TPYO CIYXKHUT Ui yJIajdeHHUs MapoB HEPTENPOTYKTOB. Bbi-
XOJIHBIE OTBEPCTUSI ITUX TPYO C OTHENPErpauTEeIbHBIMU CETKAMHU PACIIONaraloT Ha BBICOTE
10— 15 m.

B aT0i1 cucteme ycTaHOBIIGHBI IbIXaTENbHBIC KIIAMMaHbl, YMEHBIIAIONINE TIOTEPU TPY-
3a Ha MCIApEHHE 3a CUET MOJJICPKAHMS JaBJICHUS B TaHKAaX B npeaenax ot - 5 klla go +15
kl]a.

Cucrtema MOWMKM Ha TaHKepax MpeaHa3Ha4YeHa JJii MOWKU TaHKOB MPU CMEHE Tpy3a.

Moiika ocyiecTBiIseTCs 0 3aMKHYTOMY LMKy nogorpetsiM 10 60°- 80° pactBopom. ITo-
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CJi€ 3TOr0 pacTBOpP OTKAYMBAIOT B OTCTOMHBIE TAHKW, U OYMILEHHBIA PACTBOP MOCTYIAET
OTISITh HA MOWKY. B Hacrosmiee BpemMs MIUPOKO pacrpocTpaHeHa MOMKa HEPTETIPOIYKTaAMH.
Jlnst obnieryeHuss MOMKH MpeAyCMaTpPUBAETCS IpONapruBaHUE TAHKOB.

Cucrema mojaorpeBa rpysa npelHa3HadeHa Jisi YMEHbBIICHHUS! BSI3KOCTU HeTEmpo-
JTIYKTOB, YTO 00JIeTYaET BHIKAYKY U YMEHBIIIAET OCTATOK IPy3a B TAaHKaX.

JInst u3MepeHns ypoBHS Ipy3a B TaHKAX UCIOJB3YIOTCS Pa3JIMYHbIE NUCTAHIIMOHHBIC
CHCTEMBI 3aMepa ypOBHSI.

Kaxxp1if Tank 060py10BaH CUCTEMON MAapOTYIICHUS U TEHOTYIICHHUS.
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