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BBEJAEHHUE

MeTtonuueckre yka3aHHs COCTaBIIEHBI B COOTBETCTBHMU C IPOrpamMMoid
nucuuiuinHbl «KoHCTpyKius kopmyca Kopaliieid, CyloB U OObEKTOB OKEaHO-
TeXHUKU» 1Mo crenuanbHocTh 26.05.01 IlpoexkTupoBanue U mocTpoiika Kopao-
JIeH, CYyZI0B M OOBEKTOB OKEAHOTEXHUKH.

Hucuurmmna «KoHCTpyKIus Kopiyca kopabiei, cyioB U 00bEKTOB OKe-
AHOTEXHUKN» ABIIAECTCSA 0a30i pU MPOESKTHPOBAHUU KOHCTPYKLUMHU KOpITyca MOp-
CKUX CYJIOB U IUIABYYHX COOPY>KEHHI. 3a7jauu, peliaeMble Mpu MPOECKTUPOBAHUH
KOHCTPYKIIMIA KOpIyca, TpeOyIOT 00ecredeHrs: MPOYHOCTH, Ha/ISKHOCTH U pado-
TOCIIOCOOHOCTH MPH MUHUMAJIBHON MeTaoeMKocTH. HeoOxoaumMble xapakTepu-
CTHKHU HAJICKHOCTU U PAOOTOCIIOCOOHOCTH KOHCTPYKIMI MOKHO MOJYYUTH ITY-
TEM IPaMOTHOTO KOHCTPYHMPOBaHHUs, 0a3MPYIOLIETOCS Ha aHAIMU3€ MPEIIIECTBY-
IOLLETO ONBITA IKCIUTyaTallUd M U3YYEHHUS COBPEMEHHBIX U IEPCHEKTUBHBIX CY-
JIOB.

[ToaToMy npu BBIOJHEHUH KOHTPOJIBHON pabOThl MpeyCMaTpPUBAETCS UC-
II0JIb30BAaHUE OCHOBHOI'O HOPMATHUBHOTO JOKYMEHTA IO KOHCTPYKLUHUHA MOPCKUX
cynos — I[IpaBun knaccudukanuyu 1 NOCTPOUKH MOPCKHX cya0B, yacTh Il «Kop-
nycy (B nanbHeimeM [IpaBun).



1. HEJIb KOHTPOJIbHOM PABOTHI

L{enpr0 KOHTPOIBHON paOOTHI SBJISACTCS BHIMOIHEHHE pa30OMBKH KOpITyca Cy/I-
Ha Ha OTCEKHM PACUETHBIM METOJOM. IIpu 3TOM mpemycMaTpuBaeTcs BBINIOJIHEHUE
TpeOOBaHUN M HCMOJIL30BAaHUE OCHOBHOTO HOPMATHUBHOTO JIOKyMeHTa — [lpaBui
KJIaCCU(PHKALIMU U TIOCTPOUKHA MOPCKHX Cy0B, yacTh |l «Kopmycy.

3agaHue COACPKUT CIEIYIONINUE TaHHbBIE:

— 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 3amanun Takxke yka3blBa€TCs PACHOJIOKEHUE MAIIMHHOTO OTIEJICHUS T10
JUTMHE CYJIHA.

Hcxonnbie nanHbIe MpUBEACHBI B Ta0uax A.1, A.2, A.3 npuioxenus A.

2. O°POPMJIEHUE KOHTPOJIbHOM PABOTHI

2.1. IlosicHUTEABLHASA 3AIIMCKA

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

CBobOoaHOE ToJie ocTaBiseTcss Ha Jucte: cBepxy — 20 MMm; cHuzy — 30 mm;
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 HarpabieHUs / CrieUaTbHOCTA (6 CUMBOJIOB). HOMEP TpyHImbl (2
CHMBOJIa). HOMep 1o nopsiaky (2 cumsona). 001113.

B nosicHuTenbHy0 3arMcKy BXOAAT BCE pacyeThl ¢ HEOOXOAUMBIMU MOSICHE-
HUSIMU B COOTBETCTBUU C 0OBEMOM Pa0OT, MPpeyCMOTPEHHBIM 3a1anueM. [loscHu-
TeNbHAS 3alKCKa JI0JKHA BKIIOUaTh TUTYNbHBIN JUCT (IIpunoxkenue b), ornasie-
HUE, TEKCT, OUOIMorpapuuecKuii ClucoK, MpIokeHue (Ipyu HEOOXOIUMOCTH).

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

TekcToBast yacTh OTYETA BBINOJIHAETCS IPUHTEPHBIM CIIOCOOOM Ha CTaHAAPT-
HBIX JcTax Oenoro npera ¢opmara A4 C 3amolHEHUEM OJIHOW CTOpOHBI. Peko-
MEHyeTCsl IPUMEHEeHHe TeKcToBoro pemakropa — MicrosoftOfficeWord, wucross-
3ysl CIIEAYIOIINE MTapAMETPHI:

— mpudT Times New Roman, kerms 12-14 mr;
— MOJIyTOPHBIN MEKCTPOUYHBIA HHTEPBAJ i OOBIYHBIN MEX3HAKOBBIN HHTEPBAT,
— ab3anHbIi oteTyn — 1,25 cMm;



— BBIPABHUBAHUE MO IMIMPUHE CTPAHUIIBI C aBTOMATHUYECKOW PacCTaHOBKOM Tie-
PEHOCOB;

—3aroJioBoOK 1 (pa3aen) — KUPHBINA, PONMCHBIE OYKBBI, K&Kl pa3esl Hauu-
HAETCsl C HOBOW CTPAHUIIBI, HHTEpBaJ mnocie — 18 nr, 3anpeTuTh aBTOMaTH-
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,
BbIpAaBHUBAHHUE TEKCTa 10 JIEBOMY Kparo, OTcTyn cieBa — 1,25 cMm u BeicTyn
-0,8;

— 3aroJioBOK 3 (IIyHKT) — CTPOYHbIE OYKBBI, MHTEpBaJI MEPE]] 3aroJOBKOM 6 IIT,
nocie — 6 IT, 3anpeTuTh aBTOMATHUYECKH MEPEHOC CIIOB, BhHIPAaBHUBAHUE
TEKCTa 10 JIEBOMY Kparo, OTCTy cieBa — 1,25 cm u BeicTyn — 1,2,

OCHOBHO# TEKCT JOJKEH OBITh pa3lesieH Ha pa3/elibl U MOAPA3/EIbl, KOTO-
pble HyMepyroTcsa apaOckumu 1dpamu 0e3 Touku B koHue. Homep moapasnena
COCTOMT M3 HOMEPOB pa3liena U Iojapas3zeia, pas3leleHHbIX Toukor. Hymeparms
IYHKTOB JIOJKHA OBITh B IpeJeiax nopaszena i HOMEp MYHKTa JIOJDKEH COCTOSITh
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 pasjiesia v OPSAKOBOr0 HoMepa (hopMyJibl, pa3aeéHHbIX Toukol (1.2, 6.7).

[Tpu Habope popMyn pekoMeHyeTcsl UICOoab30BaTh peaakrop MathType.

Kernu mpudroB: ocHOBHOH — 16; kpynHbIN uHAEKC — 10; METKU 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 HanboJsee BaKHbIe (POPMYIIbI, HA KOTOPHIE €CTh CCHUIKH B TeKCTe. B 610-
avorpaduyecKuidl ClUCOK BKJIFOYAIOT BCE MCIOJIb30BAHHBIE HCTOYHUKHU B MOPSIKE
MOSIBJIEHUSI CCBUIOK B TEKCTE.

[Tpumep odopmnenus: popmyb
« ... IPU pacuére MAIIMHHBIX OMEPALNA TPUKIATHOTO YIPABIAIOMIETO (PYHKIIH-

OHUPOBAHUSA UCMOJB3yeTCs BbipaxeHue (7.1)
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A,=5k, >R (7.1)
rnae Pi — I-51 cTaThs HArpy3Kd MPOTOTHUIIA, T; ...».

Pucynku u ux HaumeHnoBanus B hopmare: «Puc. 6.1. HaumeHoBaHue», BbI-
PaBHMBAIOTCA 110 LIEHTPY, 0€3 ab3aIHOT0 OTCTYMA, Kerib 12 NT, MHTepBall epe
PUCYHKOM — 6 TIT, TOCJIe HANMEHOBAHUSI PUCYHKA — 6 NIT. PUCYHKH BBITOJHSIOT-
cs B popmarax BMP, TIFF u JPG. Mx konu4ecTBO JOKHO OBITh TOCTATOYHBIM
JUTSI IOSICHEHUSI 1 OOOCHOBAHMS IPUHATHIX MPOEKTHBIX PEIICHUIA.

CchUIKM HAa PUCYHKH CJIEYET MUCATh « ... B COOTBETCTBUU C pHC. 6.1 ... ».
Ecnu pucyHOK UMEET COCTaBHBIE 3JIEMEHTHI UM HYMEPALIUIO COCTAaBa U3IEIHS 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 JIBOCTOUYHS MOMEIIAIOT MOSICHUTEIIbHBIC JTAHHBIC.

Ecnu B kauecTBe pHCyHKa yKa3bIBaeTCsl rpauk, TO Ha MOJE KaXI0ro rpa-
(vKa HAaHOCUTCS CETKa, IIar KOTOPOU BBIOMpPAETCS UCXOMs U3 XapakTepa (pyHK-
[IMOHAIBHON 3aBUCUMOCTH M MaciiTada rpaduka.

Hywmepatus TaGauIsl BRITIOIHIETCS TaKKe B IIpe/iesiax pasjiesa aHauoruy-
HO (opMysaM M pucyHKaMm. TaOiuIly moMemiaroT IMojA TEKCTOM, I BIEPBbIC
OHA YKa3bIBajach WJIHM, IO BO3MOXHOCTH, HAa OTAEIbHOM Jincte. Eciau Tabnuia
MEPEHOCUTCS Ha JIPYTYIO0 CTPAHUILY, HEOOXOJUMO MOBTOPUTH CTPOKH 3arojioB-
koB Tabymnpl. HazBanue «Tabmuma 3.1» pacmonaraercs Haj TabauIel crpaga,
BBIPAaBHUBAHUE TI0 TPABOMY Kparo, pa3peKeHHBIH, Kerib 14 nT, Ha3BaHUE pac-
moJjlaraeTcs 1o IeHTpy, Kerib 12 nT, moxyXupHsiid. MlHTepBan nepen HauMeHO-
BaHMEM TaOJIMIIBI 6 TIT, HUHTEPBAJ nepen ab3aiem, CIeayoIUM cpa3y 3a TalJu-
e 6 nr. BHyTpu Tabnuubl NpUMEHSIOT OJIMHAPHBIN MEXKCTPOUHBIA MHTEPBAJL.
[Tocne Ha3BaHus TaOIUIIBI 3HAKU TPETIMHAHUS HE CTABSTCS.

[Tpumep odopmiteHuUs: TAOIUIIBI

Tabnumal.l
O01mee YKuCI0 MONEepeYHbIX BOJOHENPOHULIAEMBIX IIePe0OPOK
O61ee ynco nepedopok
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'padpmueckast yacTb

Heo0xoauMo BBIIOTHUTH CXEMY OOILEr0 PAaclOOKEHHsI OCHOBHBIX TOMeE-
mieHuit Ha ¢popmare A4. Ha mpomonsHOM paspese CyaHa MoKa3aTh PacIioiokKe-
HUE TJIaBHBIX MMOMEPEYHBIX MEepedOpOK, Maxyd, JBOMHOrO JHA, HAACTPOEK, 000-
3HAYUTh Ha3BaHUS OCHOBHBIX NOMEIICHUN. YKa3aHHas CXeMa JOJDKHA JOMOJ-
HSTBCS TI0 MEPE BHINIOJHEHUS OCTAIBHBIX Pa3/IeJIOB pacyeTa.

[Tpu pa3zpaboTke cxeMbl MOKHO HCIOJIb30BaTh OMMCAHUE CYJHA-TIPOTOTUIIA
WK OJM3KOro MO HAa3HAYEHHUIO M pa3MepaM CyHa, IPUBEJIECHHOIO B TEXHHUYE-
CKOM TOKyMeHTauuu win xypHanax («CynoctpoeHue» u ap.).

3. HOPAAOK BBITIOJIHEHU A
KOHTPOJIbHOM PABOTBI

3.1. ApXHTEKTYPHO-KOHCTPYKTHBHBIN THII CYyAHA

Kopmyc mo60oro miaaBy4dero coopy>Ke€Hus SIBISIETCS TOW OCHOBOM, Ha KOTO-
poii pacriosiaraeTcsi U MOHTUPYETCsE HE00X0AUMOE 000pyA0BaHUE, KOTOPOE Ompe-
JIeNIsieT Ha3HAuY€HUE ATOr0 COOpY)KEHus. B TeueHuwe Bcero cpoka ciykObl €ro
KOHCTPYKIIHUSA JOJKHA BOCIIPUHUMATh BCE BO3MOKHBIE Harpy3Ku 0e3 pa3pylieHus
U OCTAaTOYHBIX JiehopMalinii, HECMOTPsI Ha HEM30eKHBIA U3HOC U Kopposuto. [Ipu
€ro MMPOEKTUPOBAHUH BHELIHNE HArPY3KH 33JIaI0TCSI B 3ABUCUMOCTH OT YCJIOBUH U
PaliOHOB KCIUTyaTalUu.

[Ipu mpoeKTUPOBaHUM KOHCTPYKIMM CyJHA TakKe HEOOXOAUMO YUUTHIBATH
apXUTEKTYpHBbIE TpeOOBaHUS K BHEIIHEMY BUIY U €0 KOHCTPYKTHUBHBIM THII.
KOHCTpYKTUBHBIN TUI TPAHCIIOPTHOTO CYAHA OMPEAECIAETC HAMITY4YlIEeH MPUCTIO-
COOJIEHHOCTBIO K T'PY30BBIM OIEpalMsiM, Pa3MEIICHUIO U XPaHEHHUIO Ipy3a BO
BpEMsI TPAHCIIOPTUPOBKH TPU HEOOXOJAMMOM KayeCTBE, XOpOIleH OOMTaeMOCTH
JUIsl KOMaH/Ibl, IOCTATOYHON MPOYHOCTH U MUHUMAaIbHOU Macce. OCHOBOU apXu-
TEKTYPHOTO BHUA SIBIAIOTCS (POPMBI OCHOBHOTO KOpITyca, 00€CTIeYMBAIONTUE MH-
HHUMAJIbHOE COIPOTHUBIICHUE MPH JBUKEHUU B BOJE U XOPOLIME MOPEXOIHBIE Ka-
YecTBa Ha BOJIHEHUH, a TAKXKE PACIOJIOKEHUE, KOJIMYECTBO U (popMa HAJICTPOEK,
PACIIOJIOKEHUE MAILMHHOIO OTIEJICHUS, )KUJIBIX ITOMEIIEHUNA U TPIOMOB.

Kopnyc npencrasiser co0oil HEMPOHUIIAEMYIO 000JIOUKY, COCTOSIIYIO U3
OTHOCHUTEJIbHO TOHKHUX JIMCTOB, MOJKPEIUICHHBIX Oajakamu, MpeaCTaBISIIOIIMU
co0o0l mpokaTHble Wi cBapHble npodunu. [IpononsHbie U oNIEpeyHbIe Tepe-
OOpKM YCTaHABIIMBAIOTCS KaK B KOPIyC€ Cy/JHA, TAK U B €ro HAACTpOMKaxX u
UMEIOT pa3iinyuHble Ha3HaueHus. OHM 00ecreynBalOT HEMOTOIUIIEMOCTh, TPOY-
HOCTb, KOHCTPYKTHBHYIO IMPOTHUBOIIOXKAPHYIO 3AIIMTY, Pa3IeisiOT KOPIyC Ha
oTcekd. VIX MUHUMAJIbHOE KOJMYECTBO (MIPOYHBIX M HEMPOHUIIAEMbIX) 3aBUCUT
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OT JUIMHBI cyiHa U onpenensiercs [IpaBunamu KnaccudukaimoHHbIX 0OIIECTB.

Henponuiiaembie nepeOOpKU TOJKHBI BBIJEPKUBATh JABJICHUE BOJBI MPH
aBapUHOM 3aTOILUICHUH OTCEKa, a TP MEPEBO3KE KUIKUX T'PY30B — UHEPIMOH-
HbIE HArPY3KH OT JKUJKOIo Tpy3a npu kauke. [loaTomy nepedopku TOJKHBI 00-
JajaTh JOCTATOYHOM MpouHOCThI0. Kopmyc cy/Ha nmonepeuyHbIMu rnepedopkamMu
paszzeinsercs Ha psj orcexoB (Puc. 3.1).

OTcexoM Ha3bIBAECTCS YACTh BHYTPEHHErO NMPOCTPAHCTBA CYyJHA, OTPaHHU-
YEHHasl THUIlEeM, OopTamu, nany0oi nepedopoK U ABYMSI COCEIHUMH IOIEpPEeU-
HBIMH BOJIOHEITPOHUIIAEMBIMH ITEPEOOPKAMH.

Kpaithuii HOCOBOW OTCEK, OTrpaHHYECHHBIN (OPIUKOBON MEepeOOPKOI,
Ha3bIBacTCsA (POPIMUKOM.

KpaitHuii KOpMOBOM OTCEK, OIpaHHUYCHHBIM axTEPIUKOBOM IepeOOpKoOH,
Ha3bIBACTCA AXTEPIUKOM.

[TpocTpancTBO Mekay HAPY>KHON OOLIMBKOW U BTOPBHIM JTHOM Ha3bIBACTCS
MEeKAYAOHHBIM NMPOCTPAHCTBOM. MEXIyJJOHHOE MPOCTPAHCTBO OOpa3yeT OT-
CEKH JBOMHOTrO AHA. OTCEKU BTOPOIO JHA UCIOJIB3YIOTCS JJI XPAaHEHUS 3aI1acoB
TOTUIMBA, MacJia, TPECHOM BOJIbI, IpHUeMa OaJliacTa.

a)
’_é% LienHoR Aupk

[ yefiks 1A

[ pyBka
KT
TEMHAEK H21 Sk

M W HHOE TEMHAEH Me 4 TEMHAER N 3 TEMHLEE M2 2 TBMHgER Mzl |\ |
D OTAENEHHE }: ’
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OTAENEHME /

Popnue
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Puc. 3.1. O0mas cxema MpOMBICIIOBBIX CY/IOB:
a — IPUEMHO-TPAHCIIOPTHOTO Cy/IHA; O — TpayJepa.



[IpocTpaHCTBO MEXTy BTOPHIM JTHOM M OJMbKaiiier maimyooil oOpasyer
TpIoM. [IpocTpancTBO MeXx 1y nanyOoil Ha3bIBACTCSI TBUHAEKOM.

JIMNTAHKOM Ha3bIBaeTCs ITyOOKas [IHUCTEPHA, PACIIOI0KEHHAs BBIIIE BTO-
poro aHa. /J[unTaHKy UCIIONB3YIOTCS JJIA XpaHEHHUs TOIUIMBA, Mpuema OaJuiacra,
a TaKXke JJIs TIEPEBO3KHU KUJIKUX, CYXHX TPYy30B U pbIOHON Myku. Ha coBpeMen-
HBIX TaHKEpax M CyXOTPY3HBIX CyJlax 3amachl TOIUIMBA Pa3MEIIAOTCS B IIUCTEP-
Hax, pacloJIOKEHHBIX BHE JIBOMHOTO JHAa. Ha cyXorpy3HbIx cynax sl mpuema
OajiacTa UCHOJIb3YIOTCS CHEIUAIbHbIE IUCTEPHBI, PACIIONIOKEHHBIE BO BTOPOM
JTHE WM OOPTOBBIC ITMCTEPHBI, 00pa3oBaHHBIC ABOWHBIMEH OopTamu. Cyma s
MEPEBO3KM HABAIOYHBIX TPY30B M HE(PTH MMEIOT OOPTOBBIE CKYJIOBBIE H OOPTO-
BBIC TIO/IMTaTyOHBIE IIUCTEPHEI.

IucrepHa coopHas — cyfoBasi €MKOCTb /i1 cOOpa M XpaHeHUs: HeoOpado-
TaHHBIX CTOYHBIX BOJI.

OTCTOMHBIH TAHK — TaHK JUII COOpa M OTCTOSI IPOMBIBOYHBIX BOJT TAHKOB,
Ipsi3HOTO OajacTta, He(TSIHBIX OCTATKOB U APYTUX HedTeCcoaAepKaIuX CMECeH.

TaHk H30JUPOBAHHOIO 0AJJIACTA — TAaHK, KOTOPBIM MOJHOCTHIO OT/AEICH
OT IPy30BOM CHCTEMBI U CUCTEMBI KUJIKOTO TOILJIMBA U CIICIMAJIBHO MPEHa3Ha-
4eH NI O0aiacta U IEPEBO3KH TPY30B, HE SABIAIONIUXCSA HEDTHIO WM JPYTUMH
BpPETHBIMU BEIICCTBAMH.

Koddepaam — y3koe HedTe- U Ta30HEIPOHHUIIAEMOE TOMEIICHHUE, pa3fie-
JSOIIeEe IUCTEPHBI ¢ HEPTEMPOAYKTaMU OT CYXOTPY3HBIX TPIOMOB, LIMCTEPH
IIPECHOM BOJIBI M APYTHUX MOMeIIeHH (Puc. 3.2).

BT
1> - 15 =l 14
I'.I = o = = = -
1 4 a = |7 4 q 4 = ¢
S F —10__ —F — 1
=] 5 5 5 /}

I
ﬁz — 13 = : - _ ) T - —
\‘ L ) T> TRl =<1 1> "/
iE . :

Puc. 3.2. Cxema cy1OBBIX TTOMEIIICHUH.
1- ¢opnuk; 2— nenHo AMKK; 3— AUNTAHK; 4 — TPYy30BOM TPIOM;
5 — Tpy30BO# TBUH/JIEK; 6 — MEXTYJOHHOE ITPOCTPAHCTBO (JIBOMHOE JTHO);
7 — xohdepnam; 8§ — muNTaHK; 9 — MAITMHHOE OT/CIICHHE,
10 — xopunop rpebHoOrO Bana; 11 — axTepnuk;
12 — 1ot (kopMoOBas HazCTpoiKa); 13 — cpenHss HaACTPOIKa;
14 — Gak (HocoBast HaACTpoOKKa;15 — pyOkwm.




Maiuno-kotenbHoe oTaeneHue (MKO) o qiuHe cyiHa MOXKET 3aHUMATh
cpeaHee, MPOMEXYTOUHOE M KOpMOBOE Tojiokenue (Puc. 3.3).

b

a)l

[=)] .

E] i
hd ..

\

—

Puc. 3.3. PacnionosxeHue MalimHHOTO OTAEIEHUS M OCHOBHOW KHIIOM HAICTPOIKH
a) — cpenHee, 0) — MPOMEXKYTOUHOE, B) — KOPMOBOE,

Paszmemenne MKO B kopMe UMEET psiJi IPEUMYILIECTB:

1. Coxkpatiaercst AMHa BaJIONPOBOJIAa U €r0 Macca.

2. UckmrouaeTcst HE0OOXOMMOCTh MPEeAyCMaTpUBaTh TYHHEIh TPEOHOTO Ba-
na 3 MKO B kopMy, KOTOPBI YMEHBIIAET MOJIE3HBI 00BEM TPIOMOB U CO3J1AET
HEy100CTBa IPU BBINOJIHEHUH T'PY30BBIX PadoOT.

3. BricBoOok1aeT y100HbIe AJIsl YKIIAKA TPY30B 00BbEMBI B CpeIHEN YacTh
CyJlHa.

Henocratku: uncro kopmoBoe pacnonoxenne MKO u xuioi HaaCTpOMKH
YCIIOXKHSET ycioBue yaupdepeHTOBKH CyAHA MPHU €ro JABMKEHHUU MOPOKHEM,
YBEJIMYUBAET U3rHOAIOIINN MOMEHT IIPH MOJO0XKEHUH CyJHA Ha BEPIIIMHE BOJIHBIL.
MainHHOe oTneseHne Ha JOOBIBAIOIIMX CY/Aax, KaK MpaBuio, pacrojaraercs B
CpeIHell YacTH MM HECKOJIBKO CMEIIaHHO B HOC OT MHUJENs YTOOBl UMETh CBO-
00HYIO TUIOMIAh TMATYOBI N1 BEHIOOPKH Tpasia. YPOIIAIOTCS BOMPOCH! yaud-
(bepeHTOBKU CyJIHA KaK MOPOXKHEM, TaK U B IPYy3y, YMEHBLIACTCS U3TUOAIOLIHIA
MOMEHT IPH MOJ0KEHUU MOPOKHETO Cy/IHA Ha BEpUIMHE BOJHBI U IPY3y Ha MO-
JIOILIBE BOJIHBI.
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3.2. HopmajbHasi mmamnus

[manus siBasieTcst Haubosiee OOIIMM 3JIEMEHTOM IMOYTH 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 sBIsIeTCS HE3aBUCUMBIM MTapaMeT-
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 JeTayieid, COBEepIIeH-
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 cBOo mmnanuto. [Ipu Oosbieil mmamnuu odecrie-
YMBAETCsS yMEHbIIEHNE 00beMa paboT M0 U3TOTOBJIEHUIO, YCTAHOBKE, COOpKE U
npuBapke Oanok Habopa u aeraneil ux coeauHenui. lllmanus, oTBevaromas
MUHUMYMY BE€Ca, MEHbIIE IIMAIUU, OTBEYAIOIIEH MUHUMYMY CTOUMOCTH.

B cBs3u ¢ atum B [IpaBuiax Peructpa, HaumHasa ¢ 1968 roma, paspemieHo
MU3MEHATH Pa3Mephl MIMAlMU B MHUPOKUX Mpeenax (M3MEHssl BEIUYUHY 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, MPETyCMAaTPUBAIOIIIM JIJISI
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 OompeeseTcs o Ggopmyiie

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 TIIAIANA, a TP TPOJOJIBHON crcTeMe Habopa JHMINA B TaTyObl paccTo-
sTHAE MEXAy (propaMu ¥ paMHBIMH OMMCAaMH KPAaTHO IITAIAH JIJIS IITTAHTOyTOB
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 BBIOpaHHOMW IIMAITMK HA CXEME OOIIEro PacroiOKEHUSI CISTyeT
MOKa3aTh MOJOKEHUE MPAKTUYCCKUX MIITAaHrOYTOB M MPOHYMEPOBATH HX.
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3.3. BogjoHenponunnaembie nepedopkm.
Pa30ouBKka Kopmyca Ha OTCeKH

3.3.1. OcHOBHBIE MOJIOKEHUS

Korz:a BI)I6paH THII MEXaHUYECKOH YCTAaHOBKH, HO CIIIC HC M3BCCTHHI Xa-
PAKTCPUCTUKHU TJIABHOT'O ABUIATCIIAA, CYMMAPHYIO MJIMHY MAIIMHHO-KOTCJIBbHBIX
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.
Kpussie 1 u 2 (puc. 3.4) OTHOCSTCS K AU3EIbHBIM yCTAaHOBKAM KakK C MPSAMOI
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.

3Ha4yMTeIbHBIC KOJIcOaHus KoddduirenTa 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 JBUTATENS HA JJIMHY MAIIMHHOTO OT/E-
aernst (MO), BussHIEM KOHCTPYKTHBHOTO THUIIA TJIABHOTO JIBUTATelNs Ha JUIUHY
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 3HaveHUs K OJM3KH K
HIDKHEMY TIpEJeNy TU3EIbHBIX YCTaHOBOK [9, 10].

k

0.25 ‘
3y - 512 0.20 —
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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-
au3eneM B cpenHeit yactu cyana (1); ¢ onHum ANIEKTPUYECKON YCTAaHOBKH B KOPMOBOM
IM3eeM U KOPMOBOM YacTH cyaHa (2); s yactH cyaHa (1) 1 mapotypOouHHON

JTU3EIb-PEYKTOPHON YCTAaHOBKHU C IBYMSI YCTaHOBKHU B Cpe/IHel yacTH cyaHa (2)

JIU3EIISIMU B KOPMOBOM 4acTH cyHa (3)

OOwee 4MCIO0 TONEPEUHBIX BOAOHEINPOHUIAEMBIX NEPEOOpPOK, BKIIOUAs
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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Ecmu nipenycmatpuBaeTcsi o0ecriedeHre HEMOTOILIEMOCTH Cy/IHaA, YUCIO0 U
PAacIroyioXKEeHHEe 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 BOJOHENPOHUIIAEMbIX NePedopoK
OO6miee 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 MPAHHUIY MAIIMHHOTO OTEIEHHUS

B otnmenpHBIX citydasix PerucTp MokeT TOmyCTHTh YMEHBIIICHUE YUCTA TIe-
pebopok. Ilpu 3ToM paccTosiHEEe MEXKIY COCETHUMHU BOAOHEITPOHUIIAEMBIMH TIC-
pebopkaMu, Kak MpaBuiio, HE JOJKHO mpeBbiath 30 M. YBeaudeHue 3Toro pac-
CTOSIHUS SIBTISIETCSI B KQKJOM CJydae MPEIMETOM CIEeUaIbHOTO0 PacCMOTPEHUS
Peructpom.

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

Otceku, npeaHa3HAYEHHBIC JIJIS TIEPEBO3KU KUIKUX TPY30B U Oaiiacta, y
KoTophiX | >013-L u (i) b>0,6-B SBISIOTCS MPEIMETOM CIEHHUAIBHOTO
paccmotpenus Peructpom (I m b — nnmna u mmpuHa oTceka, M3MEpPEHHbBIE Ha
CEpEANHE €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, KoTopast
JIOJDKHA OBITH BOJIOHETIPOHUITAEMOH 10 MaTyObl epe0opoK. I1a nepedopka J0mK-
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. Ecnu xakasi-mubo 4acTh KOpIIyca Cy/Ha HIKE BaTEpIMHUU BBICTYIIACT 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 HOCOBOI'O NEPIEHANKYJISApa, JIU-
00 Ha pacCcTOSHUU 3 M B HOC OT HOCOBOTO MEPHEHIUKYISAPA, CMOTPS 110 TOMY,
KaKoe M3 M3MEPEHHI JaCT HAMMEHBIINHI pe3ynbTat (puc. 3.6).

Puc. 3.6. Pacrionosxenue TapaHHO# niepeOopku

3. Ecm umeercs nyMHHAS HOCOBasl HAACTPOMKa, (OPIHUKOBAs WU TapaH-
Has mepedopka Ha BCEX MACCAKUPCKUX Cylax JIOJDKHA OBITH MPOJJICHA HENpo-
HUIIAEMOU TIPU BO3JACHUCTBUM MOPS A0 CJICAYIONIECH CIJIONIHONW MayObl, pacmo-
JI0O)KEHHOM HEMOCPEeACTBEHHO HaJ mayyooil mepedopok. [Ipogomkenre H0MKHO
OBITh BBIMIOJIHEHO TaK, YTOOBI UCKIIOUYUTH BO3MOXKHOCTh €0 MOBPEKICHUS HO-
COBOH ABEPBIO NPH MOBPEXKIECHUU UIH OTPHIBE HOCOBOM JIBEPH.

4. AxtepnukoBas nepebopka, a Tak)Ke HOCOBask U KOpMOBasi mepeOopKH,
OTJEJIAIOUIME MAIIMHHOE MMOMEIIEHUE B HOC U KOPMY OT I'PY30BBIX U MMACCAXUP-
CKHUX TIOMEIICHHUM, TaK)Ke JOJDKHBI YCTAaHABIMBATHCS M OBITH BOJOHEIPOHUIIAL-
MBIMH JI0 TIaTyOBI IepeOOpOK.

AXTepnukoBas nepedopka MOXKET, 0OJIHAKO, UMETh YCTYI HUXKE MaayObl Te-
pebOpOK TIPH YCIOBUH, YTO CTEIECHHh OE€30MACHOCTH CyJHA B OTHOIICHUU JIETIe-
HUS Ha OTCEKH MIPU STOM HE CHUKAETCS.

5. Bo Bcex ciywasix neiIByIHbIE TPYOBI JOJDKHBI ObITh 3aKITIOYEHBI B BO-
JIOHETIPOHUIIAEMbIE MOMEIIECHUsSI HEOOIbIIOTO 00BheMa. JleMaByaAHbIN calbHUK
JIOJDKEH pacrojiaraThCsi B BOJIOHETPOHUIIAEMOM TYHHEJE TpeOHOro Bajia WId
JIPYyroM, OTAEJICHHOM OT OTCeKa JEHIBYIHON TPyObl BOJIOHENPOHHUIIAEMOM I10-
MEILEHUH TaKOro 00beMa, 4TOOBI B CiIydae €ro 3aTOIJICHUS U3-3a TPOCaurBaAHUS
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BOJIbI Uepe3 JAEHABYJIHBIA CAJIbHUK IpeleibHAasl JIUHUS MOTPYKEHUSI HE OKa3a-
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
BBITOJIHUT, TO €CTh, KpoMe (popruka OyneT 3aToIUieH ciaeayroumii otcek. Eciau
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-
BOJISITCS Yepe3 HOCOBYIO ammapesb. Y 3THUX CYyJ0B OOBIYHO YCTAHABIIMBAIOT JBE
TapaHHble nepebopKku. J[Be monepeynbie KpaiiHue nepebopku y (opiuTeBHS U
axTepnukoBasi 00pa3yroT JBa KOHIEBBIX OTCeKa: Qopnuk u axteprnuk. Korga
peub HAET O KOHCTPYKLUHU OKOHEYHOCTEH, TO MOAPa3yMEBAECTCSI HE TOJBKO
4acTh KOpIyca MEXIy IITEBHSAMM U MONEPEYHbIMU NepebopkamMu (poprnuka 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 yCTaHABIMBAKOTCA BAKHEWIIME CYJOBBIE YCTPOMCTBA 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 BBIIOJHUTH Pa30MBKY KOpITy-
ca CyJHa Ha OTCEKHU B MacuTade Ha popmate A4, opreHTalus aTbOOMHAS.

4. IPUMEP BBITIOJIHEHU A
PACYHETHO-TPAOHUYECKOI'O 3AJAHUA

4.1. ApXMTEKTYPHO-KOHCTPYKTHBHBIN THII CyIHA

APXUTEKTYPHO KOHCTPYKTHBHBIN TUIl CyJHA OMPENESETCS €ro BHEITHEH
dbopMoii, a Takke YHCIOM TMaay0d OCHOBHOIO Kopiryca. BremmHsisi ¢dopma cyaHa
3aBUCUT OT (POPMBI OCHOBHOTO KOpITyCa; YHCIA, PACIOJOXKEHUs U (HOpMbI
HAJCTPOEK U PyOOK; MECTOTOIOKEHHS TIIaBHBIX MEXaHU3MOB U (DOPMBI JIBIMOBBIX
TpyO; THMa M PACIOJIOKEHUSI TPY30BOTO yCTPOMCTBa, paHroyra (Madr) U T. 1.
HaBanouHoe cygHO SIBISIETCS CYJHOM TOPrOBO-IIPOMBIILUIEHHOTO Ha3HA4YeHUS,
MpeIHa3HAYEHO JIsl TIEPEBO3KH TPY30B HACKHINBIO (HaBasioM). OHO OOCITyKHBaEeT
HYXKJIbI ONIPEAICIICHHOTO MPOMBIIIIEHHOTO MPEANPUITHS U SIBISETCS Obl COCTaB-
HOM 4acThiO 000pYAOBaHUS TPOMBIIIIICHHOTO KOMILIEKCA.

Pon nmepeBo3uMoro rpysa siBJsieTCS OJHUM M3 OCHOBHBIX ITPU3HAKOB, OIpe-
nemnsitome KTC. CtpemiieHne monyduTh 00jiee SKOHOMUYHOE B AKCIUTyaTalluu
CYJITHO 3aCTaBJISIET MPHUCIOCA0IMBATh KOHCTPYKIIMU K YCJIOBHSM IEPEBO3KH, IO-
rpy3ku, pasrpy3ku. Cyaa, 00CIyKUBaIOIIKUE ONpEAesIEHHbIE JMHUN, HAa3bIBAIOTCS
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JUHEHHBbIMU cyaaMu wid JaiiHepamu. CyJna, IepeBo3siue rpy3bl B Pa3InYHBIX
palioHax Mupa — HasbiBaroTcsa Tpamnamu. [lo poay mepeBo3uMoro rpysa pasiu-
YaroT cya:

1. Cyxorpy3Hbie, IEpPEBO3SIINE TeHEPATbHBIE U JIECHBIC TPY3BI.

2. 15 epeBO3KM HACHIMTHBIX (HABAJIOYHBIX) TPY30B.

3. HanuBHbIE (TaHKEPBI, TA30BO3bI).

4. TTaccaxxupckue.

HagBasiounslii rpy3 — Cyxo# rpy3, IepeBO3UMbIH Ha MOPCKUX CyAax Oe3 Ta-
pbl HaBaJioM (pyJa, pyJHbIE KOHLEHTPAThl, yIOOPEHUS U T. I1.) WIA HACHIIbIO
(3epHO, caxap-ceipel] U jp.). [Ipu morpy3ke HaBaJIOYHBIX T'PYy30B Ha CYAHO HE
TpeOyeTcsl crenuanbHas yKiIaaka W KperuieHue. [ mepeBO3KM HaBaJIOYHBIX
IPY30B UCIOJIL3YIOT CHEMANIbHBIE CyJa — OajKephl, KOTOpbIE HE UMEIOT CIICIIU-
QJIbHBIX TPY30BBIX MEXaHU3MOB, TOJIBKO OOJIBIIIUE TPIOMBI JIJISl TPY3a.

HocoBas okoHedHOCTh cyHa uMeeT 0yiib0000pa3Hyto GopMy B MOIBOTHOMN
yactu. Hanmmume Oynb0a yMeHbIIaeT BOJHOOOPAa30BAaHUE U CIOCOOCTBYET
YMEHBILIECHNIO COINPOTHUBIICHUS BOJBI JABWKCHHUIO CyJIHA. Y CYyIOB, HMEKOIINUX
NoJIHbIE 00pa30BaHus Kopiryca, Oyas0 B HOCY MO3BOJISIET 3a0CTPUTh HOCOBBIE Ba-
TEPJIMHUU U pailoHe KUJIbBATEPHOMN JIMHUU U YMEHBIIIUTh TEM CaMbIM COIPOTHUB-
JeHue (POpPMBI.

Bce nonepeunsie nepe0OpKr BOJAOHEIPOHUIIAEMBIE U JIOBEICHBI 10 BEPX-
Helt nanyOs! [1]. KoHcTpykins Kopmyca cyaHa JToJDKHaA 00J1a/1aTh CBOHCTBAMU
JIOJITOBEYHOCTH, O€30TKA3HOCTH, PEMOHTONPUTOJHOCTH U JIPYTMUMHU CBOMCTBA-
MU, BXOJIAIIAMH B TIOHSATHE HAJEKHOCTH.

PacuetHblif BapuaHT NpeacTaBiIsieT cOOON HaBaJOYHOE CYIHO C TJIABHBIMU
pa3MepeHusIMH, YKa3aHHBIMH B Ta0I. 4.1

Taonumnmad.l
XapakTepucTHKH CyIHA
XapaKTepuCTHKH 3HauyeHnune
JlnvHa MakcuManbpHas, M L =190
upuna, m B =295
Bricora 6opta, M D =16,8
PacueTtHas ocaznka cynHa, M d=123
Pacnonoxxenne MO Kopmosoe
[TasryOb1 (KOJTM4ECTBO) 1

4.2. HopmajabHasi mimamusi

HopmanpHas mimanus (paccTosiHue MEXy OaJlkaMi OCHOBHOTO Habopa) B
CpPEIIHEN YaCTH CyJIHA:

ao = 0,002xL + 0,48 = 0,002x190 + 0,48 = 0,86 M = 900 Mm. 4.1)
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B ¢dopnuke u axtepnuke mmarus ap = 0,6 M.
Ha paccrosuuun 0,2L (38 M) OT HOCOBOro MEpHCHAMKYJISApA IIIMALKs
JIOJDKHA OBITH He OoJiee ag= 0,7M.

4.3. BononenponuiaemMblie nepedopKu.
Pa30uBKa KOpIyca HA OTCEKH

OO1ee 9MCiI0 MOMEPEYHBIX BOIOHETIPOHUIIAEMBIX TTEPeOOPOK, BKIFOTAS TIe-
pebGopku (oprrka U axTeprrKa, JOJDKHO OBITh HE MeHee 8 I 3aJaHHOTO Cy/IHA.
OTU TpeOOBaHUS OTHOCATCSA TOJIBKO K TPY30BBIM CYAaM U SIBISIIOTCS MHUHUMAaJb-
HBIMU.

[Ipu 3TOM paccTosiHEE MEXTY COCETHUMHU BOJIOHETIPOHUIIAEMBIMH T1epe0op-
KaMH, KaK MPaBuiio, HE JOJLKHO MpeBbIath 30 M. YBEIMUYEHUE ATOTO PACCTOSHHUS
ABJISIETCS B KQXJOM CITydae MPEeAMETOM CIIEHUAIbHOIO paccMoTpeHus: Peructpom.
Bce BoioHenpoHuIiaemMbie MonepeuHble mepeOopKU, PacIioIOKEHHbIE MEXTY (op-
MTUKOBOW M aXTEPIIMKOBOM MepeOopKaMu, KaK MPaBUIIO, TOJKHBI ObITh JTIOBEICHBI
JI0 TaITyOBbl HAJBOTHOTO OOpTa.

Otceku, mpenHa3HAuYEHHBIE JJIs MEPEBO3KH KUIAKUX TPY30B W Oasuiacra, y
kotopbix 1>0,13-L u (unu) b>0,6'B aBistoTCS NMpeaAMETOM CHEIUATIBHOTO pac-
cmoTpenust Peructpom (1 u b — nmHa u mmpuHa OTCEKa, U3MEPEHHBIE HA cepe-
JIMHE €T0 BBICOTHI, M).

dopnukoBas nepedopka OT HOCOBOTO MEPIEHANKYIISIpa pacloiaraeTcsi Ha
PACCTOSIHUM:

0,05xL =0,05x190 = 9,5 m;

— koaruecTBo tmaruii: 9,5/0,6 = 17 .

OpueHTHpoBOYHAS JUTMHA OTCEKA IMociie (POPIUKOBOM epeOOpPKH oIpe;ie-
JsieTCs:

0,2xL — 9,5 = 28,5 wm;
—KkonmuecTBo mmanwii: 28,5/0,7 = 40 mm.
Jlnuny oTtceka nmocie GopnuKoBOil mepeOOpKH MPUHUMAEM PABHOM:
40x0,7 = 28 m.
Jnuna mammnaHoro otaenenus (MO):
lo = k-L =0,16x190 = 27,9 wm;
- KonnuecTBo mmnanuii B MO:
/a0 = 27,9/0,9 = 31 mm.

J{1s1 OpUEHTUPOBOYHOIO pacueTa JJIMH OCTaIbHBIX OTCEKOB IPUHUMAEM
JUTMHY axTepnuka paBHou 10 m.

OmnpenenseM 00IIYIO JUTMHY OCTAIBHBIX YETHIPEX OTCEKOB:

190 -10,2-28 -27,9-10=113,9 m.
113,9/6 = 18,9 m;18,9/0,9 = 21 m, mpunumaem 21 M.
JlmmHa kaxxmoro orceka: 21-0,9 = 18,9 m.
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YTounsem MJINHY aXTCPIINKA:

190 — (27,9 +6-18,9 + 28 + 10,2) = 10,5 m

C ydeToM Bcex NepeurciaeHHbIX TPeOOBAHUN U PACUETOB BBITTOIHIETCS
pa30buBKa KOpIIyca CyJHa Ha OTCeKH B Maciutade (puc. 4.2).

NF—

\\lﬁmn x 08

28uwn x 0.8

24wn x 0,8

2Bwn x 0,8

2Bwn x 0,8

28wn x 0,8

32wn x 0,7

13un x 08

Du

]J?

Puc. 4.2. Pa3buBka xopityca Cy/Ha Ha OTCEKH

3AK/TIOYEHHUE

7.8

[Ipy BBINONMHEHUH PaCYETHO-TpAPUUECKOro 3aJaHusl o0ydarolmuecs HU3y-
YaloT U UCIOJIb3YIOT OCHOBHOM HOPMAaTHBHBINA TOKyMeHT — IIpaBuna knaccudu-
KAl ¥ TOCTPOMKHU MOPCKUX Cya0B, yacTh |l «Kopmyc», anbOOMbBI KOHCTPYK-
TUBHBIX MUJIEIb-IIIIAHTOYTOB U THIOBBIX KOHCTPYKIUH, KOHCTPYKTUBHBIE U pa-
6oune yeprexu cynoB, OCTor u OCThL.

BrinonHeHne KOHTPOJIBHOM paboThl COCOOCTBYET MOATOTOBKE 00ydaro-
HIETOCs K KYpCOBOMY MPOEKTHUPOBAHUIO U U3YUYEHUIO KYPCOB CTPOUTEIBHOU Me-
XaHUKU KOpabJisi, TEXHOJIOTHH CYIOCTPOCHHMsI, OOLIECYJOBBIX YCTPOUCTB U CH-
CTEM, IPOEKTUPOBAHUS CYJIOB.



BUBJIUOIPA®UUYECKHA CIIUMCOK

1. IlpaBuna ximaccuduKaluu W MOCTPOMKH MOPCKUX CYJOB. Poccuiickuii
Mopckoit peructp cymoxonctBa: — CII6.: Poccuiickuii MOpPCKOW peructp
cynoxocta, 2021. — Yacts I1. Kopmyc. — 319 c. http://rs-class.org/ru/

2. Kysemuna A.B. KOHCTpyKIHS CTallMOHAPHBIX U TJIABYYUX COOPYKCHUI:
yuae0. mocooue/ A.B. Ky3pmuna, B.P. Jlymko, B.C. UrnatoBuu, M.I". banamios.
— CeBacronoinb: CesHTYVY, 2013. — 213 c.: un.

3. bapabanoe H.B. Konctpykius mopckux cynos: B 2 T./H.B. bapabanos,
[".IT. Typmos. — CII6.: Cynoctpoenue, 2002. — T.1. —448 c., T.2. — 472 c.

4. AnbO0OM KOHCTPYKTHBHBIX MHUJENb-IINAHTOYTOB. yueb. mocobue. —
JIL:JIKHM,1970. — 135 c.

5. benkun FO.B. VmxenepHas rpaduka B cynoctpoeHuu: CHpaBOYHUK
/¥O.B. benkun. — JI.: Cynoctpoenue, 1982. — 192 c.

6. TOCT 2.104-68. Enunas cuctemMa KOHCTPYKTOPCKOW JTOKYMEHTAIIUU:
oburue nonoxxkenus. — M.: M3n-Bo cranmapros, 1983. — 340 c.

7.TOCT 2.419-68. Enunas cuctemMa KOHCTPYKTOPCKOW JTOKYMEHTAIIUU:
[IpaBuiia BBINOJHEHUSI JOKYMEHTAIMU TIPU IJIA30BOM METOAE MPOU3BOACTBA. —
M.: U3n-Bo cranmapros, 1972. — 280 c.

8. Mameees B.I'. ChpaBOYHUK TO CYAOCTPOUTEIHHOMY YEPUCHUIO
/B.I'. MatBeeB, B.A. bopucenko. — JI.: Cynoctpoenue, 1983. — 246 c.

9. Bponnuxos A.B. Mopckue TpaHcnopTHble cyaa. OCHOBBI MPOEKTUPOBa-
Hus: yue0. mocooue/ A.B. bponnukos. — JI.: Cygoctpoenue, 1984. — 352 c.

10. Bponnuxos A.B. IlpoextupoBanue cynoB: yueouuk/ A.B. bpoHHHKOB.
—JI.: Cynoctpoenune, 1991. — 320 c.

11. DOnextponnsiit kypc «Konctpykuus xkopmyca cyaosy (Koncrpykums
Koprmyca KopaOyei, CyIoB M OOBEKTOB OKEaHOTEXHHKH) — 4YacTh 2
https://do.sevsu.ru/course/view.php?id=5867

12. Konctpykuus kopiryca Kopabiiei, Cy/1oB 1 00bEKTOB OKEAaHOTEXHUKH:
METO/I. YKa3aHUs K BBITIOJIHEHUIO CaMOCTOSITEIbHOW pabOThl CTYJECHTAMU CIie-
nranbHocT 26.05.01 TlpoekTupoBaHue U MOCTPOMKa Kopabiiei, CyJ0B U 00b-
€KTOB OK€aHOTeXHUKHU Bcex (popm oOyuenus / Coct. A.B. Ky3pmuna, M.I'. ba-
namioB. — CeBactononb: CeBl'Y, 2019. — 23 c.
http://lib.sevsu.ru/xmlui/handle/123456789/8641

13. KoHcTpyKuMs Kopiyca CyAO0B: METOJUYECKHE YKa3aHUsl K BBITIOJIHE-
HUIO CAMOCTOSITEIbHOM pabOThl CTYJEHTOB HampaBieHHUs NoAroToBku 26.03.02
KopabaecTpoeHue, okeaHOTEXHHUKA U CUCTEMOTEXHHKA 00OBEKTOB MOPCKOM WH-
dbpactpykrypsl Bcex ¢popm oo0yuenus / Coct. A.B. Ky3zemuna, M.I". banarmos. —
CeBacromnonb: CeBl'Y, 2019. — 24 c.
http://lib.sevsu.ru/xmlui/handle/123456789/8637

20


http://rs-class.org/ru/
https://do.sevsu.ru/course/view.php?id=5867
http://lib.sevsu.ru/xmlui/handle/123456789/8641
http://lib.sevsu.ru/xmlui/handle/123456789/8637

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

*.
KopmoBoe pacnionoxxenue mammuaHoro otaenenus (MO).
[TpomesxyTouHOe, CpeiHee pacioIokKeHne MalIMHHOro otaeneHus (MO).
*%
ITo IIpaBunam Perucrpa.
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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 nonkperuienuii *** |lce2 |Arc4d| lce3 |[Arcd|Ice2 | Ice3 |Arc4|Ice3 |Ice2 |Arcd
Paiton skcmutyatanuu *** |R1 | R2| R1| R2| R1| R1|R2 | R1|Rl1|R2

“KopMoBOe pacronoskeHue MalluHHOro oTeenus (MO).

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



TadbaumaA.3

OcHOBHBIE XAPAKTEPUCTUKH HABAJIOYHLIX CY10B

Haganounoe CyJIHO

h,= (1,6 +2,00) M

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 ITUCTEPHBI 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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