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BBEJAEHHUE

MeTtonuueckre yka3aHHs COCTaBIIEHBI B COOTBETCTBHMU C IPOrpamMMoid
nucuuruinabl «KOHCTpyKIus Koprryca cyaoB» mo HampabiieHuto 26.03.02 Ko-
pabiiecTpoeHre, OKEaHOTEXHUKA U CUCTEMOTEXHHUKA 0ObEKTOB MOPCKOM MH(ppa-
cTpykTyphl 1 «KoHCTpyKIHs Kopiryca Kopabiiei, Cy/10B 1 00bEKTOB OKEaHOTEX-
HUKW» 1o cnenuanbHocTH 26.05.01 [IpoekTupoBanue M mocTpoiika kopadiei,
CYJIOB U OOBEKTOB OKEAHOTEXHUKH.

Jucuuraa «KoHCTpyKIusl KOpIryca CyAOB» SIBIsieTCs 0a30il mpu Mmpoek-
TUPOBAHUH KOHCTPYKIIUM KOPITyCa MOPCKUX CY/IOB U TUIABYYHX COOpY>KEHH. 3a-
Jlauu, pelaeMple MpU MPOSKTUPOBAHMU KOHCTPYKIMMA Kopmyca, TpeOyroT obec-
MEYECHUSI POYHOCTH, HAJIEKHOCTU U pabOTOCIIOCOOHOCTU NMPU MUHUMATBHON Me-
TajsioeMKocTH. HeoOxoauMble XapaKTepUCTUKU HAAEKHOCTU M paboTOCIOCO0-
HOCTU KOHCTPYKIHUI MOYHO MOJYYUTh IYTEM IPaMOTHOIO KOHCTPYMPOBAHMS,
0a3MpyYIOLIETrocs Ha aHAJM3€ MPEALIECTBYIOUIETO ONbITa HKCIUTyaTalluud U U3yde-
HUSI COBPEMEHHBIX U IEPCIEKTUBHBIX CYJIOB.

[TosToMy mpu BBIOJHEHUH pacueTHO-rpaduyueckoil padoThl Mpemycmar-
PUBAETCSl UCIOJIB30BAaHUE OCHOBHOTO HOPMATHUBHOIO JOKYMEHTa MO KOHCTPYK-
UM MOPCKUX cynoB — [IpaBun knaccuukanuu u MOCTPONKHA MOPCKHX CYJIOB,
yacTts |l «Kopnycey» (B nansuelimem [Ipasun).



1. IEJb PACUETHO-TPA®HUYECKON PABOTHI

[enbto pacueTHO-TpaduuecKkoil padOTHI SIBISETCS BBINIOJHEHUE pPa30MBKU
KOpIIyca CyJHa Ha OTCEKH pacyeTHbIM MeToJoM. IIpu »TOM mpemycmarpuBaercs
BBINOJIHEHUE TPEOOBAHUI U MCIIOJIB30BAaHUE OCHOBHOTO HOPMATHUBHOIO JOKYMEHTA
— [IpaBun knaccuuKamy 1 MOCTPOMKH MOPCKHX CyI0B, 4yacThb |1 «Kopmycy.

3agaHue COACPIKUT CIEYIONINE IaHHbBIE:

— TUIl U Ha3HAYEHUE CYJHA;

— TJIaBHBIE pa3MEPEHUs Cy/IHa, B TOM YHCIIE€ L — JIMHA MEXIYy MEepIeH IH-
KyJsipaMu, M; B — mupuHa, M; D — BeicoTa 0opTta, M; d — ocajka B Ipy3y, M;

— nepoas Kareropus Peructpa.

B 3amaHun Takke yKa3bIBa€TCS PACIIOIOKEHHE MAIIMHHOTO OTACIICHUS IO
JUIMHE Cy/HAa.

Hcxonnbie naHHbIC MpUBEACHBI B TaOmumax A.1, A.2, A.3 npunoxenus A.

2. O°POPMJIEHUE PACUETHO-TPA®HUYECKOM PABOTHI

2.1. IlosicHUTEABLHASA 3AIIMCKA

Odopmienue IloACHUTENTPHONW 3alMCKUA BBIOJIHIETCS B COOTBETCTBUU C
['OCT 2.105-95 «O6miue TpedoBaHus K TEKCTOBBIM JIOKYMEHTaM)).

CBobOoaHOE ToJie ocTaBiseTcsl Ha Jucte: cBepXy — 20 MMm; cHu3y — 30 Mmm;
cieBa — 25 mm; cnpasa — 10 mm; mone s neperuiera — 0 mm. Menons3yrorcs
CTaHJApTHBIE PAMKH, C MaJIbIM IUTAMIIOM BHU3Y JIUCTA, HyMepalus JENIaeTcs B
mrramie. OCHOBHAsI HAIIIUCh KaXKJIOTO JIMCTA OTYETa COAEPKUT CIEAYIOIINE CBe-
neHust: mudp HarpabieHHs / CEMUATLHOCTH (6 CMMBOJIOB). HOMEpP TpymIibl (2
CHMBOJIa). HOMep 1o nopsiaky (2 cumsona). 001113.

B nosicHuTenbHy0 3armcKy BXOAAT BCE pacdyeThl ¢ HEOOXOAUMBIMU MOSICHE-
HUSIMU B COOTBETCTBUU C 0OBEMOM Pa0OT, MPpeyCMOTPEHHBIM 3a1anueM. [loscHu-
TEJIbHAS 3aMKcKa JOJDKHA BKITI0YaTh TUTYNIbHBIN jucT (I[Ipmnoxkenue b), ormasmne-
HUE, TEKCT, OUOIMOrpapruuecKuii CriMcoK, MPUIOKEHHE (TIPU HEOOXOTUMOCTH).

OrnapyieHrEe T0KHO BKJIIOYATh 3ar0J0BKU pa3/iesioB U MOJPa3eioB U HO-
Mepa COOTBETCTBYIOIMX CTPAHHULI.

TekcToBast yacTh OTYETA BBIMOJIHAETCS TPUHTEPHBIM CIIOCOOOM Ha CTaHAAPT-
HBIX JcTax Oenoro npera ¢opmara A4 C 3amolHEHUEM OJIHOW CTOpOHBI. Peko-
MEHyeTCsl IPUMEHEeHHe TekcToBoro pemakropa — MicrosoftOfficeWord, ucross-
3ysl CIIEAYIOIINE MTapAMETPHI:

— mpudT Times New Roman, kerms 12-14 mr;
— MOJIyTOPHBIN MEKCTPOUYHBINA HHTEPBAJ U OOBIYHBIN MEK3HAKOBBIN HHTEPBAT,
— ab3anHbIi oteTyn — 1,25 cMm;



— BbIPAaBHUBAHUE MO MIMPUHE CTPAHUIIBI C ABTOMATHYECKON pacCTaHOBKOM Iie-
PEHOCOB;

—3aroJioBoOK 1 (pa3aen) — KUPHBINA, PONMCHBIE OYKBBI, K&Kl pa3esl Hauu-
HAETCsl C HOBOW CTPAHUIIBI, HHTEpBaJ mnocie — 18 nr, 3anpeTuTh aBTOMATU-
YECKHI MEPEHOC CII0B, BEIPABHUBAHUE TEKCTA T10 JIEBOMY Kparo, OTCTYII Clie-
Ba— 1,25 cm u BeicTym — 0,4;

— 3aroJioBoK 2 (MoApas/eln) — KUPHbBIN, CTPOUHbIE OYKBbBI, UHTEPBAJ MEpe]l 3a-
roJIOBKOM 12 1T, mociie — 6 NT, 3anpeTUTh aBTOMAaTUYECKUN TIEPEHOC CIIOB,
BbIpAaBHUBAHME TEKCTa MO JIEBOMY Kparo, oTcTyn cieBa — 1,25 cMm u BeicTyn
-0,8;

— 3aroJIoBOK 3 (IIyHKT) — CTPOYHbIE OYKBBI, MHTEPBAJ MEPE]] 3aroJOBKOM 6 IIT,
nocie — 6 IT, 3anpeTuTh aBTOMATHUYECKH MEPEHOC CIIOB, BhHIPAaBHUBAHUE
TEKCTa 0 JIEBOMY Kparo, OTCTy cieBa — 1,25 cm u BeicTyn — 1,2,

OCHOBHO# TEKCT JOJKEH OBITh pa3lesieH Ha pa3/elibl U MOAPA3/EIbl, KOTO-
pble HyMepytroTcs apaOckumu 1udpamu 0e3 Touku B koHue. Homep noapasnena
COCTOMT M3 HOMEPOB pa3liena U Iojapas3zeia, pas3leleHHbIX Toukor. Hymeparms
IYHKTOB JIOJKHA OBITh B Ipeesiax nopaszena U HOMep IMyHKTa JOKEH COCTOSTh
13 HOMEPOB pazJielia, MoApaszeiia U MyHKTa, pa3AciieHHbIX ToukaMu. B KoH1e 3a-
T'OJIOBKOB, Ha3BaHUM TaOJIMII M PUCYHKOB TOUKU HE CTaBATCSL.

[lepeueHs nomyckaemMbIxX cokpatieHuil cinoB yctanosiieH B ['OCT 2.316.

®opMyIibl, Ha KOTOPbIE UMEIOTCS CCBUIKH B TEKCTE, JOJDKHBI HyMEpOBaThCS B
npenenax pasziena apadckumu mudpamu. Homep opmysbl HomKeH COCTOSATH U3
HOMEpa pa3ziesia ¥ MOpSAKOBOro HoMepa (popMyIibl, pazaenéHHbIX Toukoil (1.2, 6.7).

[Tpu Habope popMyn pekoMeHyeTcsl UICOoab30BaTh peaakrop MathType.

Kernu mpudroB: ocHOBHO — 16; kpynHbIN uHAEKC — 10; METKUI UHIEKC —
7; xpymHbIi cumBon — 20; Menkuii cuMmBoat — 10.

lapautypa mpudra: teker — TimesNewRoman (kypcuB); QyHKus —
TimesNewRoman (kypcuB); nepemernas — TimesNewRoman (kypcus); cTpou-
Hble Tpeueckue — Symbol; nponucHbie rpeueckue — Symbol; cumBonbr — Sym-
bol; matpunia Bektop — TimesNewRoman (kypcuB); uucia — TimesNewRoman
(KypcuB).

®opmyIbl BEIpaBHUBAIOTCS MO LEHTPY, UX HOMEpa B CKOOKax — MO MpaBo-
My Kparo, UHTepBal nepen Gopmyioi 6 nr, nocie — 6 nt. HymepoBaTh cienyer
TOJIBKO HanboJsiee BaxXHbIe (POPMYJIbI, HA KOTOPBIE €CTh CCHUIKH B TeKCTe. B O10-
vorpaduyecKuidl CIMCOK BKJIFOYAIOT BCE MCIOJIb30BAHHBIE UCTOUHUKU B MOPSIKE
MOSIBJIEHUSI CCBUIOK B TEKCTE.

[Tpumep odopmnenus: popmyb
«... TP pacy€Te MAIIMHHBIX ONepauui MPUKIAAHOTO YIPaBISIOMEro QyHKIM-

OHUPOBAHUS UCTIOJB3yeTCs BbipaxeHue (7.1)
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n-1

A,=5k, 2R (7.)

=1

rnae Pi_ i-1 cTaThs Harpy3kd NpoOTOTHIIA, T; ...».

Pucynku u ux HaumeHnoBanus B ¢popmare: «Puc. 6.1. HaumenoBanue, Bbl-
paBHUBAIOTCA 10 LUEHTPY, 0€3 a03alHOTo OTCTYMNa, Kerjb 12 T, HHTepBaj nepes
PUCYHKOM — 6 IIT, IOCJIE HAMMEHOBAHUS PUCYHKA — 6 NIT. PUCYHKM BBINOJIHAIOT-
cs B popmarax BMP, TIFF u JPG. MX konu4ecTBO JOKHO OBITH JOCTATOYHBIM
JUISL TIOSICHEHUSI 1 0OOCHOBAHMUSI IPUHSTHIX IPOECKTHBIX PEIICHUN.

CchUIKM HAa PUCYHKH CIIENYET MHUCATH « ... B COOTBETCTBUU C pUC. 6.1 .... ».
Ecnu pucyHOK MMEET COCTaBHBIE 3JIEMEHTHI UM HYMEPALIUIO COCTaBa U3EHUS U
Ip., TO Ha 3TOM PHUCYHKE JOJDKHA OBITh yKazaHa pacmu(poBKa MO3ULHUA U HO-
MEpOB Ha PUCYHKE, pa3MEUIEHHBIE MO/ PUCYHKOM, B 3TOM CJIy4ae MOCie CIOBa
«PUCYHOK», HAUMEHOBAHUSA U JBOETOUYMS TOMEIIAIOT MOSICHUTEIbHbBIE JaHHBIE.

Ecnu B kauecTBe pHCyHKa yKa3bIBaeTCs rpauk, TO Ha MOJE KaXI0ro rpa-
(vKa HAaHOCUTCS CETKa, IIar KOTOPOU BBIOMpPAETCS UCXOMs U3 XapakTepa (pyHK-
IUOHAJIbHOW 3aBUCUMOCTH U MacuITada rpaduka.

Hymepanus Tabnuiibl BHIIOTHSAETCS TAKXKE B Mpeeiax pas3zesia aHaJoruy-
HO (popmyrnam u pucyHkam. TaOiauily MOMEIIAIOT MOJA TEKCTOM, IJe BIEpBbIC
OHa yKa3blBajlach WJIM, IO BO3MOKHOCTH, Ha OTIEIbHOM Jucte. Ecnu tabnuna
IEPEHOCUTCSI Ha JIPYTYyIO0 CTPaHUIly, HEOOXOAMMO MOBTOPUTH CTPOKH 3aroJioB-
koB Tabnunpl. Hazpanue «Tabnuua 3.1» pacnonaraercs Haja Tabiuuel crpasa,
BbIPaBHUBAHUE I10 MPaBOMY Kparo, pa3peKEeHHbIHN, Keryib 14 nt, Ha3BaHHE pac-
roJjlaraeTcs 1o IeHTpy, Kerib 12 nT, moxyXupHsIid. MlHTepBan nepen HauMeHO-
BaHMEM TaOJIMIIBI 6 TIT, HHTEPBAJ mepe ab3aiem, CIeayolUM cpasy 3a Taou-
e 6 nr. BHyTpu Tabnuubl NpUMEHSIOT OJIMHAPHBIN MEXKCTPOUHBIA MHTEPBAJL.
[Tocne Ha3BaHus TaONMIIBI 3HAKW MTPEMUHAHUS HE CTaBATCA.

[Tpumep odopmiteHuUs: TAOIUIIBI

Tabnumal.l
O01mee YKuCI0 MONEepeYHbIX BOJOHENPOHULIAEMBIX IIePe0OPOK
O61iee yncio nepedbopok
JHa cynHa, M MAaIIMHHOE OTAEJICHUE B CPE/I- MAaIIMHHOE OT/ACTICHHE
Hell yactu B Kopme!
Jo 65 4 3
Ot 165 mo 185 9 8
Cspimie 185 ITo cornacoBanuto ¢ Perucrpom

TTepebopka axTeprmka 06pa3yeT KOPMOBYIO IPAHHUITY MAIIHHHOTO OT/ICNICHHUS




2.2. I'pa¢myeckas 4acThb

Heo0xoauMo BBIIOJHUTE CXEMY OOILEro PACIONOKEHHUs] OCHOBHBIX IOMeE-
meHuid Ha ¢popmate A4. Ha npoaosibHOM paspese CyJiHa IoKa3aTh PacIoioxKe-
HUE IJIaBHBIX MONEPEYHBIX NEpeOOPOK, Manyd, JBOMHOrO JHA, HAACTPOEK, 000-
3HAYUTh HA3BaHUS OCHOBHBIX MOMEIIECHUN. YKa3aHHAas cXema JIOJDKHA JOMOJI-
HATBHCS 110 MEPE BBINOIHEHUS OCTAIBHBIX Pa3/IEJIOB pacyeTa.

[Tpu pa3zpaboTke cXeMbl MOKHO MCIIOJIb30BaTh OMUCAHUE CYAHA-IIPOTOTHIIA
Wi OJU3KOro MO HAa3HAUYEHHUIO M pa3MepaM CyIHa, MPUBEIECHHOTO B TEXHHUYE-
CKOHM JOKYMEHTalMu uim xypHanax («Cynoctpoenue» u ap.).

3. HOPAJOK BBIIIOJTHEHU S
PACUETHO-TPA®UYECKOM PABOTHI

3.1. ApXMTEeKTYPHO-KOHCTPYKTHUBHBII THII CyJHA

Kopnyc 11000ro miaBy4ero coopyXeHus SIBJISIETCSI TOW OCHOBOMW, Ha KOTO-
POl pacniojlaraeTcsi U MOHTHUpPYeTcs HE00X0AUMOe 000pyAOBaHHUE, KOTOPOE OIpe-
JIeNIeT Ha3HAYEeHHUE 3TOr0 COOpykeHus. B TedyeHue Bcero cpoka CiryXObl €ro
KOHCTPYKIIUSA JTOJKHA BOCIIPUHUMATH BCE BO3MOXKHBIC HArPY3KU 0€3 pa3pylieHus
Y OCTATOYHBIX Jie(hopMalMii, HECMOTPS Ha HEM30EXKHBINA U3HOC U Koppo3uto. [Ipu
€ro MPOECKTUPOBAHNU BHELIHUE HATPY3KHU 3a4aI0TCsI B 3aBUCUMOCTH OT YCJIIOBUH U
paliOHOB JKCILTyaTal1 K.

[Tpu npoEKTUPOBAHUU KOHCTPYKIIUHN CyJHA TaKKe HEOOXOIUMO YYUTHIBATH
aApXUTEKTYypHBbIE TPEOOBAaHUS K BHEIIHEMY BHIY M €r0 KOHCTPYKTHMBHBIN THIIL.
KOHCTpYKTUBHBIN TUI TPAHCIIOPTHOTO CYAHA OIPEAEIAETCA HAWITYUYLIen PUCTIO-
COOJICHHOCTBIO K TPY30BBIM OIEpaIysiM, Pa3MEIICHUI0 U XPaHEHHIO T'py3a BO
BpeMsl TPAHCIIOPTUPOBKU MPU HEOOXOJAMMOM KadyecTBE, XOpolliel o0UTaeMOCTH
JUIS. KOMAHJIbI, JOCTATOYHOM MIPOYHOCTA M MUHHUMAaIbHOM mMacce. OCHOBOW apXxu-
TEKTYPHOTO BUJA SIBJSIIOTCS (POPMBI OCHOBHOT'O KOpITyca, 0OECIeYMBaIOIINE MHU-
HUMaJIbHOE COMPOTHUBIICHUE MPU JIBUKEHUU B BOJIE U XOPOLIME MOPEXOIHBIC Ka-
YecTBa Ha BOJIHEHUH, a TAKXKE PACIOJIOKEHUE, KOJIMYECTBO U (popMa HAJICTPOEK,
PAaCIIOJIOKEHUE MAIIMHHOTO OTIEJICHUS, )KAJIBIX TOMEIIICHUNA U TPIOMOB.

Kopnyc npencrasisier co0oil HEMPOHUIIAEMYIO 000JIOUKY, COCTOSLIYIO U3
OTHOCUTEJIHHO TOHKHX JIUCTOB, MOJKPETUICHHBIX OalKaMu, MPEJCTaBISIOMUMU
co0oil TpokaTHbIe Wi cBapHbIe mpoduiu. [IpomonapHbIe U TTONIEpEUHbIE TIepe-
OOpKM YCTaHABIMBAIOTCS KaK B KOPITyC€ Cy/JHA, TaK U B €r0 HAACTPOHKaxX
UMEIOT pa3nnuHble Ha3HaueHus. OHM 00eCIeuynBaOT HEMOTOILIIEMOCTh, TTPOY-
HOCTb, KOHCTPYKTUBHYIO IMPOTHUBOIOXKAPHYIO 3aIlUTY, Pa3AEsAIOT KOPIyC Ha
oTceku. IX MUHUMAJIbHOE KOJMYECTBO (IPOYHBIX U HEMPOHUIAEMBIX) 3aBUCUT
OT IJTMHBI cyaHa u onpenensercs [IpaBunamu KnaccudukannoHHbIX 00I1IECTB.
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Henponuiaembie nepeOOpKU TOJKHBI BBIIEPKUBATh JABICHUE BOJBI MPH
aBapUHOM 3aTOILUICHUH OTCEKa, a IIPU MEPEBO3KE KUIAKUX TPY30B — UHEPIUOH-
HbIE HArpy3KH OT JKUJKOTO Tpy3a npu kauke. [losToMy nepedopku H0KHBI 00-
JajaTh JOCTATOYHOM MpouHOCThI0. Kopmyc cy/Ha monepeyHbIMu nepedopkamMu
pasaensercs Ha psa orcekoB (Puc. 3.1).

OTcexkoM Ha3bIBAa€TCSA 4acTh BHYTPEHHErO IPOCTPAHCTBA CyJIHA, OTPaHU-
YEHHasl THUILEeM, OopTamu, nanxy0oi nepedopoK U ABYMSI COCEIHUMH IOIEpeU-
HBIMH BOJIOHEITPOHUIIAEMBIMH IT€PEOOPKAMH.

Kpaithuii HOCOBOW OTCEK, OTrpaHHYECHHBIN (OPIUKOBON MEepeOOPKOi,
HAa3bIBACTCA (DOPIUKOM.

KpaiiHnii KOpMOBOM OTCEK, OTpaHUYEHHBIA aXTEPHIUKOBON NEpeOOpKoil,
Ha3bIBACTCA AXTEPIUKOM.

[TpocTpaHCcTBO MEXy HapyKHOM OOIIMBKOW M BTOPHIM THOM Ha3bIBaeTCS
MEKAYAOHHBIM MPOCTPAHCTBOM. MEXIyJJOHHOE MPOCTPAHCTBO O0pa3yeT OT-
CEKH JBOMHOrO AHA. OTCEKU BTOPOIO JHA UCIOJIB3YIOTCS JJI XPAaHEHUS 3aI1acoB
TOIJIMBA, Maclia, IPECHOM BOJbI, IpreMa Oasiacra.
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Puc. 3.1. O0mas cxema MpOMBICIIOBBIX CY/IOB:
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[IpocTpaHCTBO MEXTy BTOPHIM JTHOM M OJM>Kaiiier mairyooil oOpasyer
TpIoM. [IpocTpancTBo MeXx 1y naayOoil Ha3bIBaeTCSI TBUHAEKOM.

JIMNTAHKOM Ha3bIBaeTCs ITyOOKas IIUCTEPHA, PACIIOI0KEHHAs BBIIIE BTO-
poro aHa. /J[unTaHKy MUCIOIB3YIOTCS JJIsl XpaHEHHUs TOIUIMBA, Mprema Oaiacra,
a TaKXe JJIsl IEPEBO3KU KUJIKUX, CYyXHX TPYy30B U pblOHON Myku. Ha coBpeMen-
HBIX TaHKEpax M CYyXOTPY3HBIX CyJlax 3arachl TOIUIMBA Pa3MEUIAIOTCS B LIUCTEP-
Hax, pacloJIOKEHHBIX BHE JIBOMHOTO JHAa. Ha cyXorpy3HbIX cynax s mpuema
OajiacTa MUCHOJIb3YIOTCS CHEIUAbHbIE IUCTEPHBI, PACIIOJIOKEHHBIE BO BTOPOM
JHE WM OOPTOBBIC ITMCTEPHBI, 00pa3oBaHHBIC ABOMHBIMEH OopTamu. Cyma s
MEPEBO3KH HABAIOYHBIX T'PY30B M HE(DTH UMEIOT OOPTOBBIE CKYJOBBIE U OOPTO-
BbIC IO/ TyOHbBIC IIUCTEPHBI.

Hucrepna coopHasi — cyzoBasi EMKOCTb JJisi cOOpa M XpaHeHus HeoOpabo-
TaHHBIX CTOYHBIX BOJI.

OTCTOMHBIH TAHK — TaHK JUII COOpa M OTCTOSI IPOMBIBOYHBIX BOJT TAHKOB,
Ipsi3HOTO OajacTa, He(TSIHBIX OCTATKOB M APYTUX HedTecoaepKalliuX cMece.

TaHk H30JUPOBAHHOIO 0AJJIACTA — TaHK, KOTOPBIM MOJHOCTHIO OT/ACIICH
OT IPy30BOM CHUCTEMBI U CUCTEMBI KUJIKOTO TOILJIMBA U CIICIUAJILHO MPEIHa3HAa-
YyeH /i 0ayuiacTa U MEePEeBO3KU TPY30B, HE SBJISIIOIIUXCA HEPTHIO WM JIPYyTUMHU
BpPETHBIMU BEIICCTBAMH.

Koddepaam — y3koe HedTe- U Ta30HEIPOHHUIIAEMOE TOMEIICHHUE, pa3fie-
JSOIIEE IUCTEPHBI ¢ HEPTEMPOAYKTAMU OT CYXOTPY3HBIX TPIOMOB, ITUCTEPH
IIPECHOM BOJIBI M APYTHUX MOMeIIeHHA (Puc. 3.2).
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Puc. 3.2. Cxema Cy10BBbIX ITOMEIICHUH.
1- popnuk; 2— nenHou AMMK; 3— AUNTAHK; 4 — IPy30BOH TPIOM;
5 — rpy30BOil TBUH/IEK; 6 — MEXAYJOHHOE MPOCTPAHCTBO (ABOWHOE JTHO);
7 —xoddepnam; 8§ — muNTaHK; 9 — MAITMHHOE OT/CIICHHUE;
10 — xopunop rpedHoro Bana; 11 — axrepnuk; 12 — 10T (kopMoBasi HaACTpoiika); 13 —
cpenHsisi HaACTpoiika; 14 — 6ak (HOCOBast HAJACTPOKKa,
15 — pyOxu.




Maiuno-kotenbHoe oTaeneHue (MKO) o qiuHe cyiHa MOXKET 3aHUMATh
cpeaHee, MPOMEXYTOUHOE M KOpMOBOE Tojiokenue (Puc. 3.3).
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Puc. 3.3. PacnionoxeHne MalmimHHOTO OT/ICICHUSI 1 OCHOBHOM KHJIOW HAJICTPOUKH
a) cpenHee, 0) MPOMEXKYTOYHOE, B) KOPMOBOE

Paszmemenne MKO B kopMe UMEET psAJl IPEUMYILECTB:

1. Coxkpamiaercs ajvMHa BaJonpoBOAa U €ro Macca.

2. HWcknrowaercs HEOOXOAMMOCTHh MpeayCMaTpUBaTh TYHHEIh TPEOHOTO
Bana u3 MKO B kopMy, KOTOpBII YMEHBIIIAET MOJE3HbII 00BEM TPIOMOB U CO-
3/1a€T HEY100CTBA IPH BBIIOJIHEHUH I'PY30BBIX PaOOT.

3. BpIcBOOOXmaeT ynoOHBIC TSl YKIAIKH TPY30B 00BEMBI B CpeHEH Ya-
CTH CyJIHA.

Henocratku: uncto kopmoBoe pacnonoxkenue MKO u xuinoii HaaCTpOUKu
YCIOXKHSET yciioBue yaupdepeHTOBKH CyAHA MPU €ro ABMKCHHUU MOPOXKHEM,
YBEJIMYUBAET U3rMOAIOIINN MOMEHT IPH MOJO0XKEHUH CyJHA Ha BEPILIMHE BOJIHBIL.
MainHHOe oTneseHne Ha JOOBIBAIOIINX Cy/Aax, KaK MpaBuio, pacrojaraercs B
CpeIHell YacTH MM HECKOJIBKO CMEIIaHHO B HOC OT MUJEINS YTOObl UMETh CBO-
00JHYIO TUIOLIAAL NATyOBl /Il BBIOOPKH Tpaja. YHIpOIIatTCs BOMPOCH yaud-
(epeHTOBKHM Cy/IHA KaK MOPOKHEM, TaK U B TPy3y, YMEHbIIAECTCS U3THOArOINiA
MOMEHT IIPH TOJI0KEHUHU MOPOKHETO Cy/IHA HAa BEPUIMHE BOJIHBI U IPy3y Ha IO-
JTOIIBE BOJIHBI.
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3.2. HopmajbHasi mmamnus

[nanus siBasiercss Hanbosiee OOIIMM 3JIEMEHTOM MOYTH BCEX KOPITYCHBIX
KOHCTPYKUHMNA: OT BETUYHMHBI IIMAIMU 3aBUCSIT MPOYHBIE pa3Mepbl (TOJIIIMHBI)
Hapy>KHON OOIIMBKH, HACTUJIOB BTOPOTO JIHA, NATy0 U 1iaTdopm, OOIIMBKY Tie-
pebopok, pazmepsl HaOopa u T.1. Lllmanus He sBIsIEeTCS HE3aBUCUMBIM TMapaMeT-
pPOM, TaK Kak B3aMMOCBSI3aHa C IPOYHOCTHBIMU U KECTKOCTHBIMHU XapaKTEPUCTH-
KaMU ITOYTH BCEX CBSI3€U KOpIyca.

Ha npotsbkennn BCell MCTOPUM METAIUIMYECKOTO CYAOCTPOCHUS BEJIMYMHA
HIMaUi yBEIWYUBAIACh, HO JIENANOCh 3TO JAOCTATOYHO OCTOPOXKHO - TI0 Mepe
yrIyOJieHUs] 3HaHUW O XapakTepe padoThl KOpIyca M €ro jeTayed, COBEepIICH-
CTBOBAHMsI KOHCTPYKIIMI U MaTepuara.

SABnsisich MHAUBUYAIBHON XapaKTEPUCTUKON CyJIHA (COOPYKEHHs), ONTH-
MaJjbHas MIManus A1 Pa3jIudHbIX CYJI0B Pa3IMyHa, OJJHAKO 9TO HE 3HAYUT, YTO
KaX0€ CYJHO JOJDKHO MUMETh cBoro mmarnuto. [Ipu Gonpuiedt mmanuu odecre-
YMBAETCSl YMEHbILIEHUE 00beMa paboT MO U3rOTOBJIEHUIO, YCTAHOBKE, COOpPKE U
npuBapke Oanok Habopa u aeraneil ux coeauHenui. lllmanus, oTBevaromas
MUHUMYMY BE€Ca, MEHbIIE IIMAIUU, OTBEYAIOIIEH MUHUMYMY CTOUMOCTH.

B cBs3u ¢ atum B [IpaBunax Peructpa, Haumnas ¢ 1968 ronma, paspemeHo
MU3MEHATH pa3Mephl MIMAlKU B MHUPOKUX Mpeaenax (M3MEHssl BEIUYHHY a I10
dopmyrne 3.1 mo £ 25 %) 06e3 cmenmalbHOTO coryIacoBaHWsi ¢ Peructpom.
JlomxHa ObITH BbIOpaHa CTaHAApPTHAs IIMAIMS B COOTBETCTBHU C OTPACIIEBBIM
crangapToM «lllmanum MOPCKUX CTANBHBIX CYJOBY, MPEIyCMAaTPUBAIOLIUAM IS
CpeIHel YacTH CyiHa CIeAYIOIINe pa3Mephl MIMalud, MM:

400, 500, 550, 600, 700, 750, 800, 850. 900, 950, 1000.

Hopwmainbhas mmarust (paccTositHue MEXIy OalkaMyd OCHOBHOTO Habopa) B
CpellHel 4acTH CyJiHa onpeenseTcs o Gopmyie

ao= 0,002L + 0,48, w. (3.1)

[TomydeHHOE 3HAYEHWE IIMTAIIMA OKPYIIISICTCS 0 CTaHAAPTHOTO pa3Mepa.
[Tpu morepedHoil cucTteMe HabOpa Ha JUIMHE OTCEKOB YKJIAJIBIBACTCS KPaTHOE
YHCIIO TIIAINNA, a TP TPOJO0IBHON crcTeMe Habopa JHHUINA U MaTyObl paccTo-
sTHAE MEXAy (propaMu u paMHBIMH OMMCaMH KPaTHO IITAIMH IS IITIIaHTOyTOB
oopra.

B dopruke n axtepnuke mimamnus A0JKHA ObITh He Ooisee 0,6 M; MExIy
nepebopkoit popnuka u ceuenueM 0,2L B kopMy OT HOCOBOTO MEPHEHANKYISIPA
— He 6omee 0,7 M.

C ydyeToMm BBIOpaHHOM IIMAITMK HA CXEME OOIIEro PacroIOKEHUS CIICTyET
MOKa3aTh MOJOKEHUE MPAKTUYCCKUX MIITAaHrOYTOB M MPOHYMEPOBATH HX.

12



3.3. BogjoHenponunnaembie nepedopkm.
Pa30ouBKka Kopmyca Ha OTCeKH

3.3.1. OcHOBHBIE MOJIOKEHUS

Korz:a BI)I6paH THII MEXaHUYECKOH YCTAaHOBKH, HO CIIIC HC HN3BCCTHBI Xa-
PAKTCPUCTUKHU TJIABHOT'O ABUIATCIIAA, CYMMAPHYIO MJIMHY MAIIMHHO-KOTCJIbHBIX
OTI[eJIeHI/Iﬁ MOKHO BBIPA3UTh B JOJIAX AJIUHBI CyJIHA

hgo=k-L . (3.2)

3naueHus kodp¢unmenta K caumarorcs ¢ rpaduko Ha puc. 3.4 u 3.5.
Kpusbie 1 u 2 (puc. 3.4) OTHOCSTCS K JAU3EIBbHBIM yCTAaHOBKAM KakK C MPSIMOM
nepefavyeil Ha BUHT, TaK U C PEeAyKTOpHOU. {1 Au3enb-peayKTOPHBIX YCTaHO-
BOK C JIByMSI JIBUTATEIIIMU B CPEIHEH YacTH CyqHA 3Ha4eHUs K TOBOJNBHO cTa-
OwbHbI ¥ nipu JuiuHe cyaHa L = 75-150 m cocrasistot 0,13-0,15.

3HauyMTeIbHBIC KOJIcOaHus kod(huienTa K B 001acTH MaJIbIX JUIMH MPH
KOPMOBOM pPAacHOJIOXKEHUH AU3EIbHON YCTAaHOBKH OOBSCHSIOTCS Oojiee cylie-
CTBEHHBIM, YEM IIPU MHOM PACIOJIOKEHUU MalmuHHOTO otaenenus (MO), Biaus-
HUEM KOHCTPYKTHBHOTO THIIA TJIABHOTO JIBUTATEINs HA AJTUHY MAIIMHHOTO OT/E-
aernst (MO), BiusiHEEM KOHCTPYKTHBHOTO THUIIA TJIABHOTO JIBUTATelNs Ha JJIUHY
MAIIMHHOTO OT/IEJCHUS (TIOCKOJIbKY 3/1€Ch MMPUXOAUTCS BIUCHIBATH YCTAHOBKY B
CyXEHHbIE 00BOJIBI KOpITyca CyJHa), a, CIEeI0BaTeIbHO, M HA BETUYMHY KO-
¢urmenta K. JIns ycTaHOBOK ¢ ra3oBbIMH TypOWHAMH 3Ha4eHUs K OJM3KH K
HIDKHEMY TIpEJeNy TU3EIbHBIX YCTaHOBOK [9, 10].

k

0.25 ‘
3y - 512 0.20 —

0.20 S 7 ~ 2

= 0.15 ~
T A A

0.15 / RN RN NN
2 1 AN 0.10

0.10 70 80 90 100 110 120 130 140 150 L m

30 40 50 60 70 80 90 100 110 120 130 140 L m

Puc. 3.4. Bnauenus kodpounuenta k B popmyne  Puc. 3.5. 3nauenus kosddunuenra k, B

(3.2) nost sHEPTrETHYECKO# YCTAHOBKHU C OJTHUM dopmye (3.2) aus qu3ens-
nu3eneM B cpenHeit yactu cyaHa (1); ¢ onHum ANIEKTPUYECKON YCTAaHOBKH B KOPMOBOM
JU3€eJIeM U KOPMOBOM YacTu cyaHa (2); 1ist yactH cyaHa (1) 1 mapotypOouHHON

JTM3eNb-PEYKTOPHON YCTAaHOBKH C ABYMSI YCTaHOBKHU B Cpe/IHel yacTH cyaHa (2)

JIU3EIISIMU B KOPMOBOM 4acTH cyHa (3)

OOwee 4KMCIO0 MONEPEUHBbIX BOAOHENPOHUIAEMBIX NEPEOOPOK, BKIIIOUAs
nepedopku (oprnuKa U aXTEePHUKa, TOKHO ObITh, KaK MPaBUJIO, HE MEHEE yKa-
3aHHOro B Ta0n. 3.1. DTu TpeboBaHUs OTHOCATCS TOJBKO K IPY30BBIM CyAaM U
SBJISIFOTCS. MUHUMAJIbHBIMHU.
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Ecimu nipemycMmatpuBaeTcsi obecriedeHre HEMmoTOIUIAEMOCTH CY/IHA, YUCIO0 U
PAacIoIoXKEHHE BOJIOHEIPOHMIIAEMBIX MEPeOOPOK (a TaKKe YaCTHYHBIX BOJIOHE-
IPOHHIIAEMBIX MTEPEOOPOK) CIIEAYET MPUHUMATh B COOTBETCTBUH C TPEOOBAHUSIMU
vyacth V «/lenenue Ha orcexn» [1].

Tabnuma3.l
O01ee YuCI0 MONEPEeYHBIX BOJOHENPOHULIAEMbIX NePedOpPoK
OO6m1ee yncio nepedopok
Jnuna cynHa, m MalIMHHOE OT/JICJICHUE B CPE/I- MAIlIMHHOE OTJIEJICHUE
Hel JyacTu B Kopme!
o 65 4 3
Ot 65 no 85 4 4
Ot 85 o 105 S) 3)
Ot 105 no 125 6 6
Ot 125 no 145 7 6
Ot 145 no 165 8 7
Ot 165 no 185 9 8
Capiie 185 ITo cornacoBanuto ¢ Perucrpom

IMepebopka axrepnuka 06pasyeT KOPMOBYIO IPAHHUIY MAIMHHOTO OTJEIEHHUS

B otnmenpHBIX citydasix PerucTp MokeT TOmyCTHTh YMEHBIIICHUE YUCTA TIe-
pebopok. Ilpu 3ToM paccTosiHEEe MEXKIY COCETHUMHU BOAOHEITPOHUIIAEMBIMH TIC-
pebopkamMu, Kak MpaBuiio, HE JOJKHO mpeBbiath 30 M. YBeaudeHue 3Toro pac-
CTOSIHUSL SIBIISIETCSI B KQKJOM CJydae MPEIMETOM CIEeHUaIbHOTO0 PacCMOTPEHUS
Peructpom.

Bce BomoHenpoHuiiaeMmple TOMEpEeYHbIE MEPeOOpPKH, PACIOIOKEHHBIC
MeXIy (POPIUKOBOM M aXTEPIUKOBOU MepeOopKamMu, JOJKHBI ObITh TOBECHbI
710 1aryObl HAJABOIHOTO OOpTa.

Otceku, npeaHa3HAYEHHBIC JIJIs1 IEPEBO3KU KUIKUX TPY30B U Oaiiacra, y
KoTophiX | >013-L u (i) b>0,6-B SBISIOTCS MPEIMETOM CIEHHUAIBHOTO
paccmotpenus Peructpom (I 1 b — nnmna u mmpuHa otceka, M3MEpPEHHbBIE Ha
CEpeNHE €ro BBICOTHI, M).

3.3.2. Yuer TpeGOBaHUIi MeKTYHAPOIHBIX KOHBEHIIUIA

llepebopku nuko8 u MauwluHHO20 OMOeNeHUs], MYHHeIU ePeOHbIX 84108 HA
RACCANCUPCKUX CYOaX.

1. lomkHa ycTaHaBIMBATHLCS (POPIIMKOBAS MM TapaHHas mepebopka, KoTopas
JIOJDKHA OBITH BOJIOHETIPOHUITAEMOH /10 MaTyObl mepeOopoK. ITa nepedopka JOK-
Ha pacrojiaraThCsi Ha PacCTOSHUM He MeHee 5 % jumHbl cyana L, u Ho 6omee 3 M
wioc 5 % mmnel cyaHa L, 0T HOCOBOTO meprieHauKysipa (puc. 3.3).
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2. Ecnm xakasi-mu60 4acTh KOpIlyca CyiHa HU)KE BaTEPJIMHHUU BBICTYIAET 32
HOCOBOH MEPHEeHIUKYJISAp, HAIPUMEp, OYIb0OBBIN HOC, paCCTOSHUE U3MEPSETCS
OT TOYKH, PACIOJIOKEHHON MOCEpEeUHE UIMHBI TAaKOTO BHICTYHA, OO0 Ha pac-
CTOSIHUH, paBHOM 1,5 % JIMHBI Cy/1HAa B HOC OT HOCOBOTO MEPIEHAUKYISPA, JTHU-
00 Ha paccTOSHUU 3 M B HOC OT HOCOBOTO MEPHEHIUKYIISPA, CMOTPS 10 TOMY,
KaKoe M3 M3MEPEHHI JaCT HAMMEHBIINHI pe3ynbTat (puc. 3.6).

] NManyba nepeGOP“I
T
min 0.05Lx43 4 |

Puc. 3.6. Pacrionosxenue TapaHHo# nepeOopku

3. Ecm umeercs qyMHHAS HOCOBasi HAACTPOMKa, (OPIHUKOBAs WU TapaH-
Has repedopKa Ha BCEX MACCAXKUPCKUX CyJax JOJKHA OBITh MPOJJICHA HEMpOo-
HUIIAEMOM TIPH BO3JEHCTBUM MOPS JIO0 CJIEAYIOIICH CIUIONIHON MayObl, pacmo-
JI0’KEHHOM HEMOCPEACTBEHHO HaJ maryoou mepedopok. [Ipogomkenne T0MKHO
OBITH BBIMIOJIHEHO TaK, YTOOBI UCKIIOUYUTH BO3MOXKHOCTh €0 MOBPEXKICHUS HO-
COBOH ABEPBIO MPH MOBPEKICHUN WM OTPHIBE HOCOBOM JBEPHU.

4. AxtepnukoBas mepebOpka, a Tak)Ke HOCOBask U KOpMOBasi mepeOopKH,
OTACJAIONIME MAIIMHHOE MMOMEIIEHUE B HOC U KOPMY OT IPY30BbIX M MMaCCaKUp-
CKHMX MOMEIICHUH, TaK)Ke JOJDKHBI YCTAHABJIMBATHCS M OBITH BOJIOHETPOHUIIAE-
MBIMH JI0 TTaTyObl IEpeOOpOK.

AxTepnukoBas nepedopka MOXKET, OJJHAKO, UMETh YCTYI HUKE MaTyObl TIe-
pebOpOK TIPH YCIOBUH, YTO CTEIEHHh OE€30MACHOCTU CyJHA B OTHOIICHUU JIEJIe-
HUS HA OTCEKU IPU 3TOM HE CHUKAETCS.

5. Bo Bcex ciywasix neiIByIHbIE TPYOBI JOJDKHBI OBITh 3aKJIFOYEHBI B BO-
JIOHETTPOHUIIAEMbIE TIOMEIICHUSI HEeOOobIIOro oObema. J[eWaByIHBIN CaTbHUK
JIOJDKEH PacroyiaratbCsi B BOJOHEIIPOHUIIAEMOM TYHHEJIE TPEOHOr0 Baja WA
JIPYyroM, OTAEJICHHOM OT OTCeKa JEHIBYIHON TPyObl BOJIOHENPOHHUIIAEMOM I10-
MEILEHUH TaKOro 00beMa, YTOOBI B CiIydae €ro 3aTOIJICHUS U3-3a TPOCaYrBaAHUS
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BOJBI Yepe3 NCHIBYAHBINA CAlIbHUK IPEAEIbHAs JIMHUS IOIPYXKEHUS HE OKas3a-
JIach MOJ{ BOJIOM.

Ecnu tapanHyto nepeGopKy 3HaAUUTENBHO CMECTUTh B HOC, TO IIPU CTOJIK-
HOBEHMM OHa MOXET OBITh pa3pylle€Ha U, CJIEeI0BaTEIbHO, CBOIO POJb OHA HE
BBITNIOJIHUT, TO €CTh, KpoMe (popnuka OyneT 3aToIuieH ciaeayoumili otcek. Eciun
3Ta mepedopka OyaeT CYIIECTBEHHO CMeIIeHa B KOpMY, TO 3aTOIUICHHBIN (op-
MUK MOYKET NPHUBECTH K 3aTOIJIEHUIO CAMOT'O CYyJIHA.

EcTp cyna, Hanmpumep, poJIKEphl, Y KOTOPBIX IPY30BbI€ ONEPALMH IPOU3-
BOJSTCS 4epE3 HOCOBYIO ammapeib. Y 3THUX CYJOB OOBIYHO YCTAaHABIIMBAIOT JIBE
TapaHHble nepebopku. J[Be monepeyHbie KpaitHue nepeOopky y (opiuTeBHS U
axTepnukoBasi 00pa3yroT JBa KOHIEBBIX OTCeKa: Qopnuk u axteprnuk. Korga
pedb HIET O KOHCTPYKLUMU OKOHEYHOCTEW, TO MOIPa3yMEBAETCA HE TOJIBKO
4acTh KOpIyca MEXJIy IITEBHAMM U MONEpPEYHbIMU IepedopkaMu (oprnuka u
axTepIMKa, HO TAKXE M Y4aCTKM OCHOBHOI'O KOpPIyca, KOTOPHIE IPHJIErarT K
NUKaM U 00ecreynBalOT MOCTENEHHBIM KOHCTPYKTUBHBIM NEPEXO0] K CpeaHei
Y4acTU KOpIlyca, a TAaKKE OCYIIECTBIISIIOT KPEIJICHUE MPOJOJIbHBIX 0aJloK, CyA0-
BOro Habopa.

B sTux palioHax yCTaHaBIMBAKOTCS BAKHEWIIHE CYIOBBIE YCTPOWCTBA U
000OpyZ0BaHUE, pa3IMYHbIe HUCTEPHBI U MIOMEILIEHUS U BCE 3TO B PSJI€ CIy4yacB
OIpEAENSIeTCs HA3HAYEHUEM CY/IHA U €r0 SKCIUTyaTallMOHHBIMU OCOOCHHOCTSIMH.

C y4yeToM Bcex NMEpeurciIeHHbIX TPeOOBaHUI BBINIOJHUTH pa30UBKY KOPIY-
ca CyJHa Ha OTCEKHU B MacuiTadbe Ha popmate A4, opreHTalus albOOMHAS.



4. IPUMEP BbBIITIOJIHEHUA
PACYHETHO-TPA®OHUYECKOI'O 3ATAHUA

4.1. ApXMTEKTYPHO-KOHCTPYKTUBHBIN THII CyJIHA

ApPXHUTEKTYPHO KOHCTPYKTMBHBIA THII CyJIHA OIIPENEISETCS €ro BHEIIHEH
(dopMoi, a Takke YUCIIOM Nany0 OCHOBHOIO Kopmyca. BHemHss ¢opma cynHa
3aBUCUT OT (OPMBI OCHOBHOIO KOpITyCa; YHWCIA, PACIOJIOKEHUS U (POpPMBI
HAJICTPOEK U pyOOK; MECTOTIOJIOKEHUS TIaBHBIX MEXaHU3MOB U (DOPMBI ILIMOBBIX
TpyO; THIIA ¥ PACIIOJIOKEHHS IPY30BOI0 yCTPOUCTBA, paHroyra (Madr) u T. 1. Cy-
XOTPY3HOE€ CYIOHO SBJIIETCS CYIHOM TOPrOBO-IIPOMBIIUIEHHOTO HAa3HAYEHUS,
IpPEeHA3HAYEHO I MEPEBO3KH NAKETUPOBAHHBIX TI'py30B. OHO 0OCITYyKUBaeT
HYKJbl OIPEAEICHHOIO MPOMBILUICHHOTO MPEANPUATHS U SBISETCS Kak Obl CO-
CTaBHOW 4acThIO 00OPYI0OBaHUS MPOMBILIIIEHHOT'O KOMILIEKCA.

HocoBas 0KOHEYHOCTh cyiHa uMeeT O0yib0000pasHyo GopMy B MOJBOJIHON
yacth. Hanmuunme Oynb0a yMeHBIIAET BOJHOOOPA30BAHME M CIOCOOCTBYET
YMEHBILIECHNIO COINPOTHUBIICHUS BOJBI JABWKCHHUIO CyJIHA. Y CYyIOB, HMEIOIINX
NoJIHbIE 00pa30BaHus Kopiryca, Oyiap0 B HOCY MO3BOJISIET 3a0CTPUTH HOCOBBIE Ba-
TEPJIMHUU U PailOHE KUJIbBATEPHOM JIMHUU M YMEHBIINTH TEM CAMBIM COIPOTHB-
JeHue popMBbI.

Cyxorpy3sl — cyAa CO CTaHIApTHOM CENJIOBATOCTBIO, ONPENEIIIEMOM 110
IpaBwiIaM O Ipy30Boil Mapke. CyXorpy3 MMeEET YEThIPEXSAPYCHYIO HAJICTPOMKY.
Hazactpoiiku pacnosno’keHbl Ha BEpXHEW HENpPEpHIBHOM Maay0e OCHOBHOI'O KOp-
nmyca. OHM NPOCTUPAKOTCS MO IMPUHE CcyaHAa. HancTpolku ciaykat HE TOJBKO
JUISL pa3MEILEHUsI B HUX CYJIOBBIX NMOMEIICHUI, HO U JJIs YIYYILIEHUS MOPEXO/-
HBIX KayecTB cyAHa. CyJHO C MOJHBIM PACKPBITHEM MATyOBbI, T.€. MPUCIOCOOJIEHO
JUISl CKOPOCTHBIX T'PY30BBIX omnepaiuil. JIFoku 3aHUMaroT OOJIBIIYI0 YacTh IIO-
a1 nanyObl, UMEET MOINEepPeYHbIe EHTPAJIbHbIE JTIOKH mupuHoi 10,5 M.

B paiioHe rpy30BBbIX MOMEIIEHUN JAHHOTO OTKPBITOTO CyAHA HEBO3MOYXKHO
YCTPOMCTBO PYOKM WM HAJACTPOMKH, TaK KaK 3TO CONPSDKEHO C MOSBICHUEM
3HAYUTEIBHBIX KAPMAHOB y MTONEPEYHBIX KOMUHICOB JIFOKOB. ClIeI0BAaTEIbHO, U
X0J0Basi pyOka, M HAJCTpOHKa pa3MellatoTcsl HaJl MalIMHHBIM OTJIEJICHUEM.
CyaHO ¢ MPOMEXKYTOUHBIM PACIIOI0KEHHEM MAIIMHHOIO OT/IEJICHUS.

['py30Bble MOMEIICHUS NaHHOTO CYXOrpy3a HPEACTaBISIIOT COO0O0M psin
TPIOMOB NPUOIU3UTENFHO OJUHAKOBBIX Pa3MEpOB, OTAEICHHBIX APYr OT Apyra
MOMEPEYHbIMU  BOJOHENPOHUIIAEMbIMU  TiepedbopkamMu. OAMHAKOBBIE 00beM
TPIOMOB T03BOJISIET Hanbosee F(HEKTUBHO UCIIOIB30BaTh OEPErOBbIE TPY30BbIE
cpencrBa. Bece momnepeunbie nepeOOpKM BOAOHETIPOHUIIAEMbIE U JOBEACHBI 0
BepxHer manyOsl [1]. KoHcTpykiust kopriyca cyaHa JOJDKHA 00JiafaTh CBOWM-
CTBaMHU JOJITOBEYHOCTH, O€30TKA3HOCTH, PEMOHTONPUTOJHOCTH M JIPYyTUMU
CBOMCTBaMH, BXOJSIIIUMH B IOHATHE HAJIEAKHOCTH.
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4.2. HopmajabHasi mmamnusi

Hopwmaibhast mmanus (pacCTosiHie MEXIy OajdkamMu OCHOBHOTO Habopa) B
CpPEIHEU YacTH CyJHa:

ao = 0,002xL + 0,48 = 0,002x148 + 0,48 = 0,776 m = 800 mM. 4.1)

B ¢opnuke u axtepnuke mmarus ap = 0,6 M.
Ha paccrosanu 0,2L (He Oosee 30 M) OT HOCOBOTO MEPICHAMKYISAPA
IIMaIus JoJbKHA OBITh He Oosee ap = 0,7M.

4.3. BononenponuiaemMbie nepedopKu.
Pa30uBka kopmyca Ha 0TCEeKH

OO11ee YnCIo NOMEePEeUHbIX BOJIOHENPOHUIIAEMBIX MTEPE0OPOK, BKIHOYAS I1e-
pebopku Qopruka U axTepIrKa, T10HKHO ObITh HE MEHee 8 JIJisl 3aJaHHOTO CY/THA.
OTU TpeOOBaHUS OTHOCATCSA TOJIBKO K TPY30BBIM CYAaM U SIBJISIIOTCS MHUHUMAab-
HBIMHU.

Ecmu npenycmarpuBaercs o0ecriedyeHHe HEMOTOIUISIEMOCTH CyJIHA, YHCIO U
PacrojoKEHNE BOJOHETIPOHUIIAEMBIX TMEPeOOpPOK (@ TaKKe YaCTUYHBIX BOJIOHE-
MIPOHUIIAEMBIX MEPEOOPOK) CIeyeT MPUHUMATh B COOTBETCTBUH C TPEOOBAHUSIMU
yactu V «/lenenue Ha orcekn» Mopckoro Peructpa Cynoxojncta. B oTaenbHbIx
cirydasix Pernctp MokeT IOMyCTUTh YMEHBIIICHHE YHCia epeOopoK.

[Ipu 3TOM paccTosiHEE MEXTY COCETHUMH BOJOHEIIPOHUIIAEMBIMH MEepedop-
KaMH, KaK MpaBuio, HE JOJHKHO MpeBbIath 30 M. YBEIMUYEHUE ATOrO paCCTOSHHUS
ABJIIETCSL B KQXJOM CITy4dae MpPeAMETOM CIIEHUaIbHOIO paccMoTpeHus: Peructpom.
Bce BooHenpoHnIIaeMbie MONepeuHble MepeOOpKH, PacioioKeHHbIe Mexay Gop-
MMUKOBOM M aXTEPNUKOBOW MepeObopKaMu, KaK MPaBUio, JOJKHBI ObITh JOBEIECHBI
JI0 TaTyObl HAJBOIHOTO OOpTa.

Otcexu, peaHa3HAYCHHBIC IS TIEPEBO3KHU KUJKUX TPY30B M Oasuiacra, y
koTopbix 1>0,13-L u (unu) b>0,6-B saBistoTCS NMpeaMETOM CHEIUAIBHOTO pac-
cmotpenust Peructpom (1 u b — myinHa u mmpuHa oTceka, U3MEpPEHHbIE Ha cepe-
JIMHE €T0 BHICOTHI, M).

Ydyer TpeOOBaHUN MEXAYHAPOIHBIX KOHBECHIIUN

Ilepebopxu nuxo8, MawuHHo20 omoeieHus U 0euo8yoHvle mpyovl HA epy-
308bIX CYOax.

1. lomkHa yCTaHABIMBATLCS TapaHHas rmepedopKa, KoTopasi JOKHA OBITh
BOJIOHETIPOHUITAEMOU 10 MayObl HAJABOJHOTO OopTa. JTa mepebopka TOKHA
pacrojaraTtbCsi OT HOCOBOTO TEPIICHIUKYJIIpa Ha pacCcTosiHMM He MeHee 5 %
JUTMHBI cyaHa Wik 10 M, CMOTPs IO TOMY, YTO MCHbIIIE. B OTAEIbHBIX ClTydasx
MOKET OBbITh pa3peleH0 HHOE PacCTOsIHUE, HO He Oosee 8 % IIMHBI cyaHA.
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2. Ecnu xakas-nmu60 4acTh KOpITyca CyJiHa HI)KE BaTEPIIMHUHN BBICTYIIAET 3a
HOCOBOU MEPHEHAUKYJISAP, HAapUMep, OyIb00BbIN HOC, PACCTOSTHUE U3MEPSETCS
OT TOYKH, PACIOJIOKEHHON MOCepeuHe JITTMHBI TaKOro BHICTYIA, JIMOO Ha pac-
CTOSTHUHU, paBHOM 1,5% JIMHBI CyHA B HOC OT HOCOBOT'O NEPIEHIUKYJISApa, JIH-
00 Ha pacCTOSSHUU 3 M B HOC OT HOCOBOTO IEPICHANKYJISIpA, CMOTPS IO TOMY,
KAaKO€ U3 U3MEPECHHUH 1aeT HAUMEHBIINHN Pe3ybTarT.

doprnukoBas mepedopka OT HOCOBOTO MEPIISHIUKYIISIPA PACIIOIaraeTcs Ha
paccrosauu: 0,05L = 0,05-143 = 9,6.

Komuuectso mmanmii: 9,6/0,6 = 16mi.

OpueHTupoBOYHAs JUTMHA OTCEKa Mmociie (GOPIUKOBOM epedOpKH orpe/ie-
J€TC:

0,2L.-9,6 =19 m;

KommuectBo mmaruii: 19/0,7 = 27,141mm.

Jmuny otceka mocie hopHuKoBOM mepeOOpKU MPUHUMAEM PaBHOM:

27-0,7=189m

Jmuua mammuaHOTO otaenenus (MO):

o = K-L =(0,12x0,2) x143=0,17x143= 24, m;

KomngectBo mmaruii 8 MO:

|,.o/a0 = 24,31/0,8 = 31 mm.
[Tepecuer gnuuer MO.
|0 = 31x0,8= 24,8 m;

JIJ1s1 OpUEHTUPOBOYHOTO pacyeTa JJIMH OCTAIBHBIX OTCEKOB MMPUHUMAEM
JUTMHY axTepruka paHoi 10 M.

OmnpenenseM 00IIYIO JUTMHY OCTATBHBIX YETHIPEX OTCEKOB:

143 -10-24,8-189-31,5-9,6 =80,5m
80,5/3 = 26,83 m; 26,83/0,8 = 331mum.

Jnuaa xaxmoro orceka: 33-0,8 = 26,4 m

Yrounsem nnuny axtepnuka: 143 —26,4x3-24,8-18,9-9,6= 10,5 m

C y4yeToM Bcex MepeyrcICHHBIX TPEOOBAHUM M PaCUYE€TOB BBITIOJIHICTCS
pa30uBKa KopIyca CyaHa Ha OTCeKH B MaciTabe (puc. 4.2).

co0O 000 0 o
1 R
108 m

21wn. s d.5m

KO 24,810 264w 284w 284w 182w 9.8
dwn. & J48m J3wn. x 480 33 wn. A 48w J3wn. x 480 27 wn. x 4.7 [16 wn. » 9.8

E] T 5l I EX ] 3] [} ki 2] ] 3] kK5 ] T3 iEE] ]

Puc. 4.2. Pa3buBka kopiryca CyJHa Ha OTCEKH
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3AK/IIOYEHUE

[Ipu BeIMOTHEHUHU pacueTHO-TpaduuecKoil paboThl 00yYarOIINECs U3YHYatOT
U UCTOJIB3YIOT OCHOBHOM HOpMaTUBHBIN TokyMeHT — [IpaBuina kiaccudukanum
U MOCTPOMKH MOpPCKHUX cynoB, yacTh |l «Kopmyc», anbO0oMbl KOHCTPYKTUBHBIX
MU/JIETb-IITMIAHTOYTOB U THUIOBBIX KOHCTPYKIIMI, KOHCTPYKTHUBHBIE U padoune
yeptexu cynoB, 'OCTe1 u OCThL.

BrimotHeHne pacdeTHO-Tpaduueckoil paboThl CIIOCOOCTBYET MOJITOTOBKE
o0y4aromerocss K KypcoBOMY NPOEKTUPOBAHUIO W HU3YYEHHIO KYpPCOB CTPOU-
TEIbHOW MEXaHUKH KOpalOysi, TEXHOJIOTUU CYJOCTPOCHHS, OOIIECyI0BBIX
YCTPOMCTB U CUCTEM, IPOCKTUPOBAHUS CY/IOB.
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IMPUJIOKEHHUE A

Taomumna A.1
OcHOBHbIE XapaKTEPUCTHKH CYXOIPY3HBIX CY/I0B
Cyxorpy3Hoe CyaIHO
XapaTepHCTHIH 1 [ 23456 ] 7]8]9]10
Jvna, M L |2140 | 148 | 143 | 142 | 91 | 145|141 | 110 | 156 | 95
HIupuna, M B [20,0({21,0]205|230|14,0(22,0(228|148|21,8|14,3
Bricora 6opra, M D (120]126|118|144| 80 | 123|142 | 86 {129 | 7,1
Ocanka, M d | 75(80/69(|84|55(79|81|62]|94 |65
Bogomsmemenue moymoe, T |x103|13,7116,2(13,2|178| 4,6 | 164|169 | 6,6 | 21,5| 6,37
Bopomsmerere x103| 46 | 54 | 44 [ 59 | 15|55 |56 | 22 (101 30
TIOPOYKHEM, T
ITay0Ob1 (koM4ecTBO) nl | 1 2 1 2 2 1 2 2 2 1
Pacnonoxenue MO | K* [TIp**| K |Cp**| K | K| K| K| K | K
[ IupuHa moka bl 0,5B
[IupuHa MaxThI b2 0,3B
Pamyc ckynbl Rc 0,9 BBICOTHI JBOMHOIO JHA
Kareropus nogkperurenmii | *** |lce2 | Arc4 | Ice3 | Arc4| Ice2 | Ice3 | Arcd | Arcd | Ice3 | Arcd
Paifon skcrutyararmm Rl R R1| RR| R1  R1| R2|R1|R1|R2
Ioxsem JHMM AHALIIA t 1015/0,16(0,14/0,17|0,11/0,16|0,16|0,17|0,16 | 0,16
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*.
KopmoBoe pacnionoxxenue mammuaHoro otaenenus (MO).
[TpomesxyTouHOE, CpeiHee pacoNoKeHne MallMHHOro otaeneHus (MO).

“Ilo Ipasunam Peructpa.
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TadbaumaA.2

OcHOBHbBIE XapaKTEPUCTUKHU HAJIUBHBIX CyA0B

HanuBHoe cyaHo

XapakTepUuCTUKHU
1 2 3 4 S) 6 7 8 9 | 10

Jivna, M L |150| 195|213 |174|215| 165|182 | 208 | 188 | 214
Mupuna, M B [21,0(27,0132,0|23,4|31,0(23,0|24,3|28,2|25,8|31,0
Bricora 6opTa, M D [11,2]14,2|15,2|12,5(15,5|12,4|13,8|14,2|13,7|15,4
Ocanka, M d |80/105(11,0| 9,0 |11,3| 9,5 |10,5|11,0|10,7|11,6
Bogousmemenue nonnoe, T(x103(20,745,3|61,5|30,161,8(29,6/38,1|52,9|39,7|62,6
Bononsmenienne

x103| 6,9 [15,1]20,5/10,0/20,6| 9,9 [12,7|17,6|12,6|17,8
MTOPOKHEM, T
[IpononsHBIC TIEpeOOPKH n2 | 2 2 2 2 2 2 2 2 2 2
Pacnonoxxenue MOIK* K| K| K| K|]K|]K|K|K]|K
[IuprHa maxTel b2 0,3B
Pannyc cxynsl Rc 0,9 BBICOTBI ABOWHOTO J1HA
Kareropus nonkperienuii *** |lce2 |Arc4d| lce3 |[Arcd|Ice2 | Ice3 |Arc4|lIce3 |Ice2 |Arcd
Paiton skcmutyatanuu *** |R1 | R2| R1| R2| R1| R1|R2 | R1|Rl1|R2

“KopMoBoe pacronoskenue MaluHHOro otaenenus (MO).

*%
[TpomexyTouHoe, cpeiHee pacnonokeHre MauHHoro otaenenus (MO).
ITo IIpaBunam Perucrpa.



TadbaumaA.3

OcHOBHBIE XAPAKTEPUCTUKH HABAJIOYHLIX CY10B

Haganounoe CyJIHO

XapaKTEpHCTHK 1] 23] 4[5[6]7][8[09]10
JnvnHa, M L 215|186 | 180 | 172 | 181 | 190 | 178 | 204 | 189 | 201
[ Iupuna, M B [31,0]276|280|228(205|295|234|285|272|318
Ocayka, M d [110]100|112| 91 (114|123|10,2|124|10,0|12,3
Beicora 6opra, M D |16,0]156|16,0|13,6|164|16,8|14,6| 159|156/ 16,9
BonousMmerenue noyHoe, T | x10° | 58,7 | 41,1 45,2 | 28,6 | 36,1 | 54,6 | 34,0 | 57,7 | 45,4 | 64,7
Bonorsmerertie x10°) 196|137 |151| 95 |120(182|11,33| 192 |12,2|168
MIOPOYKHEM, T
[TaryOp1 (KOJTMYIECTBO) nl | 1 1 1 1 1 1 1 1 1 1
Pacnonoxxenue MO K* K| K| K|K|]K|K]|]K]|]K]|K
[ Iupuna moka bl 10,4B|0,5B|0,4B|05B|0,4B|0,5B|0,4B|0,5B|0,5B|0,5B
[IupuHa MaxThI b2 0,25B
Pamnyc ckymbl Rc 0,9 BBICOTHI IBOMHOTO JTHA
IoanamyOHas nuctepHa Hn 0,25B
CkyroBast ICTEpHA Hc 0,3D
OTCTOsIHUE ITCTEPHBI h3 0,35D
Kareropus noakpenienuii *** | |ce2 | Arcd| Ice3 | Arc4 | Ice2 | Ice3 | Arcd | Ice3 | Ice2 | Arcd
Paiion skcrutyararum ***  R1 | R2| RL|R2| RL| R1|R2| Rl | Rl |R2

“KopMoBoe pacronoxeHue MalmuHHOro otaenenus (MO).
“TIpoMexyTouHOE, CpeaHee PacToNoKeHHe MAITMEHOTO oTAeeHus (MO).
““Tlo IpaBunam Peructpa.
a = 30°% B = 45 — 55° %4
b,=(04+0,5)-B ~5F
] ~ |t
b, = (0,7+0,75)- B o /{
|
b, = (0,1+0,15)-B | 2,
b, =(08+12)m A :
h, = (0,11+0,13)-D 1 N 2]
N
_ )\ A ;
h, =(0,35+0,37)-D 4 &
hy = (02+0,3)-D & 4
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h,= (1,6 +2,00) M




IMPUJIOKEHUE b
®OPMA TUTYJIBHOI'O JIMCTA

MMHUCTEPCTBO HAYKH 1 BEICIIIEI'O OEPASOBAHM S POCCUIMCKOU ®EJEPALINN
PEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUA
«CEBACTOHNOJIbCKHM I'OCYJIAPCTBEHHBIA YHUBEPCUTET»

Mopckol HHCTUTYT
Kadenpa «OxeanoTexHuka u KopadbiecTpOSHUE

Crnemmanbsaocts  26.05.01 TlpoekTupoBaHME M HOCTPOMKA KOpaOJIEi,
CVJIOB U 00OBEKTOB OKECAHOTEXHUKH

Cnemuanuzamnus  I[poeKTUPOBAHUE U ITOCTPOUKA CYIOB M 0OBEKTOB

OKECAHOTEXHUKHU
Kypc 3 TI'pymma TIK/c-XX-1-0 Cemectp 5

PACYHETHO-TPA®OUYECKASA PABOTA
10 TUCLUIIIINHE

KoHcTpyKIims Kopnyca KODa6JICI>'I, CYIOB M 00BEKTOB OKECAHOTECXHUKH

(Hazséanue Oucyuniumbl)

Ha TEMY. Pa30ouBka KOpI1yCa CyJiIHa Ha OTCCKH PACYCTHBIM MCTOJ0M

Bapuant Ne

Boimonauit: 00y4arouuics rpynmnsl
[K/c-XX-1-0
Gamumnus U.0.

(unuyuanvl, amunus)

« » 20 T.

Hayunslii pykoBoautenb:_ U.O. amunus

(unuyuanvl, pamunus)

« » 20 T.

OueHka:

« » 20 T.

r. CeBacTomnoJin
20 T
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MUHUCTEPCTBO HAYKU 1 BBICIIIETO OBPA3OBAHUS POCCUMCKON ®EJIEPAITN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXJIEHHUE BBICIHEI'O OBPA3OBAHUA
«CEBACTOMNOJBCKHUHN I'OCYIAPCTBEHHBIA YHUBEPCUTET»

MopCKOi HHCTUTYT
Kadenpa «OxeanorexHuka u kopabiecTpoeHUE»

Hanpasnenne _ 26.03.02 KopabiecTpoeHne, OKeaHOTCXHUKA U
CHUCTEMOTEXHNUKA 00BEKTOB MOPCKON MHMOPACTPYKTYDHI

[Tpoduin «KopabnecTpoeHne
Kypc 3 TI'pymma K/6-XX-1-0 Cemectp 5

PACYHETHO-TPAOHUNYECKASA PABOTA
10 TUCILHUIIIINHE

KoHcTpyKIIMs KopHayca CyJ10B

(Hazséanue oucyuniuisl)

na Temy: Pa30MBKa Kopryca CyJaHa HA OTCEKU PACUYSTHBIM METOJIOM
Bapuant Ne

Boinonam: 00y4aromuics rpyIb
K/6-XX-1-0
Gamunus 1.0.

(uHuyuanvl, pamunus)

« » 20 T.

Hayunsiit pykoBoautens: N.O. Gamunns

(unuyuanst, hpamunus)

« » 20 T.

OueHka:

« » 20 T.

r. CeBacTomnoJin
20 T
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PA3BBUBKA KOPITYCA CYJIHA HA OTCEKHA
PACYHETHBIM METOJOM

Memoouueckue yxaszanus
K 8bINOJIHEHUIO paAcYemHO-epaghuyeckol pabomsl

Cocmasumenu: Ky3bMuHa AnHa BaneHTUHOBHa,
banamos Muxawni I'eopruesny



B aBTOpCKOM pemakuun

Nzn. Ne 60/2022. O6bem 1,75 m.a. Yen. med. 1. 1,63. Yu.-uzn. n. 1,715.
PUNIM ®I'AOY BO «CeBacTononbCKui rocyJapCTBEHHbIN YHUBEPCUTET»



