MunucrepcTBo ob6pazopanus u Hayku Poccuiickoit @ezepanuu

denepanbHoe rocynapcTeHHOe 610KETHOE 00PA30BATENLHOE YUPEKIEHHE BBICILIErO
npodeccHoHaIbHOro 06pa3oBaHus

«Canxkr-IlerepOyprexuii rocy1apcTBeHHbI MOPCKOIl TEXHHYECKHI YHHBEPCHTET»
(CIIoIrMTY)

[IPUHSITO «YTBEPXJIAIO»
Ha 3acesianuu yuenoro [Ipopexrop o HP CII6I'MTY
coBera ®KuO

K. PUJIMMOHOB
% » A% 2014 rona

« //» 5j 2014 r.

(mpotokom Ne L@ZZ)

ITPOI'PAMMA
BCTYNHTEJbHOI0 3K3aMeHA B aCIIHPAHTYPY

1o Harpasienuto 26.06.01
«TexHuKa U TEXHOJOTUM KOPAOIECTPOCHHS M BOJHOTO TPAHCIIOPTa»

110 TpOQUITIO
«IIpoexTHpoBaHUE U KOHCTPYKLUS CYI0B»

Canxr-ITerepOypr
2014



2

Beenenne

B OCHOBY HACTOSIIEH MporpaMMsbl IMOJIOKECHBI JTAUCHUILTHHBI TYMAHUTAPHOTO U COLHAAITBHO-

HKOHOMHYECKOTO, MAaTEMATHYECKOT0 U e€CTECTBEHHOHAYYHOrO, OOIIETEXHHYECKOTO LHKIIOB, a
TaKKe CrenuanbHbie AucIumHHEEL "Teopus kopabns", "KoHcTpyKuus kopryca cynoB (kopad-
neit)", "Texnonorus cynoctpoenus”, "CTpouTebHas MeXaHHKa U NPOYHOCTH Kopabis", "Cyo-
BBIe (KopabelbHEIE) FHepreTHyeckue yeranoBki" M 1p. Hactosmas nporpamma paspaboTtana Ha
kadenpe npoexruposanus cyaoB CIIGTMTY B cootBeTCTBHM C (peepAIbHBIMI TOCYIaPCTBEH-
HBIMH 0Gpa30BaTeTbHBIMK CTAHAAPTAMH BBICIIErO MPOQecCHOHANTBHOTO 00pa3oBaHus CTyneHed
«CTIEIAATTHCT», KMATUCTPY.

1. IIpoexkTHpOBAHHE CY10B

CyaHO — clOXKHAas TeXHHYecKas cucteMa. [loHsTHe 0 mpoeKTe u NPOCKTUPOBAHUH CY/-
Ha. Criupans NpoeKTHpoBanus. BHEIHsS ¥ BHYTPEHHsIA 33714l NPOeKTHpoBanus. MHOro-
YPOBHEBOE TIPE/ICTABICHHE 3ala4uH MPOEKTHpoBaHUs. OpraHu3auys nporecca NpoeKTHpo-
parust Kb, HUW, KonrtparenTtsl. Dtamnb! co3anus cyaHa. CTaanuu MpoeKTHPOBAHHS CYIHA.
Texunyeckoe 3amaHue Ha npoektuposanue cyana (T3). TexHuueckoe npeatoKenue. Ic-
kbl mpoekt. Texmumueckuil mpoekr. PaGoumii mnpoekt (cocTaBieHne paboye-
KOHCTPYKTOpCKo# aokymenTanuu — PKID). IIpeIKoHTpakTHOE MpeUTOkKeHHe, K1acchpu-
KAllMOHHBIH IIPOEKT.

Harpyska cyana. Crangaprt Harpy3ku. COCTaBIISIONINE 3EMEHTHI HATPY3KH (pasierbl,
TpYIIbL, TOArpybL, cratbi). Tabmuie! Harpysku. Mx cocrasnenue. Bujpl Bogonsmere-
HHA (cocTostHMS Harpyskn). [lenseiit. I'pyzononbeMuocTs. Koo huuueHTs! yTHIN3AIHHT
BOJIOM3MEIIEHHUS 110 YMCTO rpy3omoaseMuocTd B o DW. CooTHoLIeHHs pa3ziesoB Ha-
rpy3kd. Buael 3aBHCHMOCTEIl JUIsl ONpE/eieHusl Pas/IeNoB HAarpy3Kku CyaHa. M3mepurenn
Harpysku. Harpyska mo xopmycy. IlpuGmmkenusie (opmylibl Ui ONpeseeHns MacChl
KOpIyca B 015X OT Dy (IOJHOTO BOJOM3MEINEHNUS ), HCTIOIB30BAHHE KyOHIECKOro MoJy-
ns. ®opmynsl ApHotra, JLM. Horuna. Ilocrareiinbiii pacyeT Harpy3kd Mo Kopmycy. On-
pelie/leHHe MacChl METAUIMYECKOro Kopiyca. Macca MpOAONBHBIX CBS3ei, mepebopok,
HazcTpoek, pybok. Harpyska mo CDVY. Onpenenenue 3anacos tormsa. Omnpejenenne
HATPY3KH TI0 CYIOBBIM CHCTEMaM, Cy[OBEIM yCTpoificTBaM. 3anac BoxonsMelnesus. Ompe-
JIeJIeHHe MacChl AKHIakKa, MACCaKHPOB, MPOBU3HH, CHAOKEHHS, MMYIIECTBA.

[lousTHe 06 ypaBHEHHH Harpy3ku (Macc). Bujel Takux ypaBHennd. Mx pemenne u uc-
[I0JIb30BAHKE B MPOLECCE MPOEKTHPOBAHUS. Y PaBHEHHE HATPY3KH B (YHKIMH MOTHOIO
Bojou3Merenus Dy, B anreGpamueckoit gopme. Ero pemenne. YpaBHeHHe Harpy3ku B
dynxuuu L, B, T B anreGpanyeckoii popme. Y paBHEHHE HArPy3KH B ¢yuxuun Dy B dop-
Me ipupamennit. Ero pemenne. Koapdumment Hopmana (1, ) B pacueTax Harpysku cya-
Ha. Crioco6sl ero onpezeneHus. Fcnons30Banye Ny B PAKTHKE POSKTHPOBAHUA.

[ToHsTHE O BMECTHMOCTH CyaHa. THIIbI IepeBO3HMBIX IPy30B. ¥ ie/IbHask MOTPy304HAas KYy-
Garypa rpy30B. Y ienbHas rPy30BMECTHMOCTb CyaHa. [ToHATHE O TEOPETHIECKOH BMECTH-
mocti. CriocoObl BO3AeHCTBHS HA ee BEIUYUHY. BMECTHMOCTS 110 ChIITy4YeMy M MO TapHO-
My Tpy3y. Ypasaenue o6bemoB B.JL Ilosmonnna. YpaBHEHHE BMECTHMOCTH CyXOTpy3-
HBIX CYJIOB CO CPEHHUM DACIOIOKEHHEM MALIMHHOTO OTACICHHS. YPaBHCHHE BMECTHMO-
CTM HAIMBHBIX CyI0B. bamiactuposka cyasa. OmpeseneHne Kojiudectsa OGasracra.
Vnuddepentoska cyaHa B GauiacTHOM nepexosie. Jmropa eMkocTH. Ee moctpoenne u ue-
noNb30BaHMe. BMECTHMOCTH Cy/IHa, OTpeensieMas o mpasuiaM odmepa. Banosas u unc-
Tast BMECTHMOCTb.
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ITpoBepOUHBIii pacueT BBHICOTH HABOAHOrO HOpTa 1O MpaBHIIaM O rpy30BOii MapKe.

VYuer TpeGoBaHHil K HENOTOIIAEMOCTH. PaccTaHOBKa nepebopok. 3amac IUIaBy4eCTH.
KpuBasi IpeeIbHbIX B JOMYCTUMBIX JUIHH 3aTOTUICHH. BeposTHOCTHBIN HHIEKC HEMOTOM-
nsemoctr. TTOKa3aTeTH OCTOMYABOCTH CyIHA MPH €ro NPOeKTHpOBAaHHH. OTHOCHTENbHAA
METALIGHTPHYECKAs BBICOTA. YPABHEHHE OCTOHYMBOCTH CYIOB. 3aBHCHMOCTD AIILIHKAT
LEHTpa BEJMYMHBI M LEHTPa Macc (Z,Zg,) OT Pa3MEPOB M XapaKTCPHCTHK (hopMBI CYIOB.
Pemmenye ypaBHEHHS OCTOIYMBOCTH (B anreGpanyeckoii Gopme). Casa3b moKasartenel oc-
TOWYMBOCTH U Kauku. HopMHpoBaHHE OCTONYHBOCTH (MO TPeOOBAHMIM Mopckoro Pern-
ctpa P®). TpeboBanus K MOKa3are/siM OCTOHUMUBOCTH, JHAarpaMMa ocroiunBocTd. Onpo-
KH/IBIBAIOIIHI H KPEHSIIHHA MOMEHT.

OcHOBHI pacyeta noTpeGHoil MomuocTn COY. OnpejeneHne MOIHOCTH CBY no ¢op-
MyJaM THTIA aIMEPANTEHCKHX K03 uiieHToB. AHAN3 KPHBBIX MOIIHOCTH 1 CONPOTHB-
JleHds ABIKEHMIO. KpuTHyeckas CKopocTh. DKCIUTyaTallHOHHAs CKOPOCTb. 3anac MOLIHO-
cti. KoadpuimeHT Henonb30BaHus CKOPOCTH.

OnpenieleHne JUIHHBI CyJHA W3 COOOpaXKeHHH CBA3M €€ C XOIKOCTHIO. OtHocHuTeNbHAs
jumHa cyaHa. Onpezenenne Koddduuuenta oOmeH MOTHOTBL. [TonoxeHure LEeHTpa Ben-
UMHBI 110 [UTHHE cyaHa. [TonokeHne MNaHroyTa HanOOJIBIIETrO CEICHHSL. dopma HOCOBOH
oxoneunoctd. dopmel Hocosbix Bersell I'BJI. Ocobennoctu (bopMBI CTPOEBOH 10 IINAH-
royram. Bynp6oBbie 06pa3oBaHus HOCOBOH OKOHEYHOCTH. @opMBI U XapaKTEPUCTUKH HO-
coBBIX Oyiib00B. DOpMa KOPMOBOH OKOHEUHOCTH.

OnwcaHne cya0oBol ToBepxXHOCTH. ITocTpoeHne TEOPETHYECKOro HepTeXka Mo METOAY
U.A. Sxosnea. AdPuHHOE NEPECTPOCHHE TEOPETHYECKOro HepTeiKa. Hcrnons3oBaHne
CTaHZApPTHBIX 00BOLOB. J[pyrue cnocobsl MOCTPOCHHS TEOPETHIECKOTO HEPTEkA.

OnTUMHA3AIMOHHBIE METO/IBI IIPOCKTUPOBAHMS CYIOB. Kpmepnu ONTUMH3AIUH.

HaﬂpaBJICHHH pa3sBUTHA aBTOMAaTH3ALUH NPOCKTUPOBAHHUA CYIOB. CucTeMbl aBTOMATH-
3UPOBAHHOTO MPOEKTUPOBAHUSA CYIOB.

2. KoncTpykuns cyos

Kopryc cy/lHa Kak ciojkHas cucrema. Pasputue KOHCTPYKIMII KOpITyca CyJHa ¥ MEeTO-
JIOB HX IPOEKTHpoBaHus. Poib HayKu W onbiTa. CTAHOBNEHHE HAyKH O MPOCKTHPOBAHHH KOHCT-
pykumii, OTeuecTBEHHBIE W 3apyOeKHBIC yUCHBIE H CTICIHATICTHI B 06acTH KOHCTPYKLUH CY-
JIOB.

Kopryc cyaua, HancTpoiiku, pyOkn. Jlaume, Gopt, mamy6bl, mIaThopMbl, IEPEOOPKH, BTOPOE
IHO, BTOPO# Gopt; 610K, cexmust. Cpenusis 4acTh Cy[Ha, HOCOBAA H KOpPMOBAd OKOHEYHOCTH.
Hapy»xHas 00mmBKa, HACTUIIBI NANy0, miatdopm, obmmBKa nepeGopok. Jincrossie u OayouHbIe
37eMeHTHl, Habop Oanok, Gajkh OCHOBHOIO M paMHOTO naGopa. Ilnaums. Cuctembl HabOPA.
JIMCTOBbIE KOHCTPYKITHH, JMCTHI (110ckA), Gankn Habopa JTHUIIA, 6opra, nany0, niardgopm, me-
pebopok; QyHnamenTsl. QOPIITEBEHD, AXTEPLITEBEHD, KPOHIITEMHBI W IITAaHbl TPEGHBIX BAJIOB.
V3161, J€TAIH, YTeMEHTBI KOPILYCHBIX KOHCTPYKIHI.

CocTosIHME 3arpy3KH Cy/IHA, BOJIHOBBIE PEKMMBI, JIEJOBbIE YCIOBHUS, MBAPTOBKA B MOPC,
OyKCHpOBKa, JOKOBAaHWE H T.I. XapPaKTCPHCTHKH BHCUIHMX yenosuil. TTonaTre 0 Harpyskax,
JefCTBYIOIMX HA KOHCTPYKIMM Kopryca cyaHa. [IpOToDKHTENBHOCTE SKCILTyaTatiu Cy/Ha.
O61as ¥ MECTHAsA TIPOYHOCTh. Y CTOMUHBOCTb. Y CTAIOCTHAS IPOTHOCTD. [ToBpeK1aeMOCTb.



MeToIbl H3TOTOBJEHHS KOPIYCa U €r0 COCTABHBIX yacTei. OCHOBHBIE TpebGoBaHus MPO-
M3BOJICTBA, TPEABIBISIEMBIE K KOPIIYCHbIM KOHCTPYKIHSM. Matepuas CyIOBBIX KOHCTPYKIHA:
BUJIBI IOCTABOK M 00JICTh HX MPUMEHEHHS B CYIOBBIX KOHCTPYKIHAX.

TpeboBaHus, NPEBSBISEMBbE K KOHCTPYKIHAM Koprmyca CyJHa. [MonsTus: QyHKIHO-
HAJIBHOCTb, HAZIEKHOCTD, TEXHOJOTHYHOCTB.

ApPXMTEKTYPHO-KOHCTPYKTHBHBIC XapaKTEPUCTHKH CyAHA: dopma Kopmyca, KOIHYECTBO
xoprycos. OcoGeHHOCTH O0IIeH KOMIOHOBKH (pacnionokenne MO, KOIHYECTBO nany0, npo-
JOTBHBIX TePeGOPOK, pasMepbl IPy30BbIX TOMEIICHHH), KOIMYECTBO, PasMEpbI U pacmoNoKeHHe
HAJICTPOEK, BEIMYMHA HAJBOAHOTO GOPTA, HAMMYUE BHIPE3OB JUIA MPOBEACHHA IPy30BBIX Olepa-
[ii, CHCTeMBI Ha0Opa KOHCTPYKIIUA.

Packpoii HapyxHOi# oOmmBKH. PacTskka Hapy)XHOH 0OmmBKH. Bpibop THIOpasMepa
nucToBOTO Mpokara. Tpebosanus IIpaBui KI1acCH(PUKAIMOHHBIX 0OIIECTB K PaCKpOIo 1 COCIH-
HEHHIO HIeMEHTOB JIHCTOBBIX KOHCTPYKIHH. KOHCTPYKTHBHBIE BAPHAHTBI obecreueHus IIaBHO-
CTH COMPSKEHUS COEIMHIEMBIX JINCTOB (IIePEXO/HbIE MOACHS, JIACKH).

CucteMbl HaGopa JHAIIEBBIX KOHCTPYKimit. TpeboBanus [IpaBmii Ki1accu(pUKAIHOHHBIX
06IIECTB K KOHCTPYKIMH JHHMINA CYJOB PA3IAYHBIX APXHTECKTYPHO-KOHCTPYKTHBHBIX THIIOB.
KOHCTDYKTHBHBIE CXEMBI [IHHIIA YHHBEPCAIBHBIX CYXOpY3HBIX CYNOB, CYIOB UL MAaCCOBBIX
TPY30B, CYIOB UL SKHIKHX Tpy30B. KOHCTpYKUMS IHMIIA C JBOWHBIM JIHOM B CpEIHEN YacTH
cyana (MpoONbHAs U TOTEPetHas CHCTEMBI Habopa): 006nacTh NPUMEHEHNS, OCHOBHBIE KOHCT-
pyKTHBHBIE y3/1b1. KOHCTpYKIMA AHuIIA O€3 BTOPOro 1Ha B cpenHei yacTy cyana (mpoaoibHas 1
ToNepeuHas CHCTeMbl HaGopa): 061acTh IPUMEHEHHS, OCHOBHBIC KOHCTPYKTHBHBIC y3JIBL.

Cuctembl HaGopa GopToBbIX KOHCTpyKimit. TpeGoBanus IpaBin KiaccH(UKAIHOHHbIX
opranusaiyii K KOHCTPYKIMKM OOpTa Cy/0B pasHiHEIX APXUTEKTYPHO-KOHCTPYKTHBHBIX THUIIOB:
KOHCTPYKTHBHBIE CX€MbI I YHHBEPCAIBHBIX CYXOrpY3HBIX CYIOB, CYAOB JUIA MAacCOBBIX TpYy-
30B, CYJIOB JUIS KHAKUX Tpy30B. Konerpykimst 6opra B cpenneii yacTu cyaHa. OMHAPHBIHA 60PT:
06aCTh TPAMEHEHHS, OCHOBHbBIC KOHCTPYKTHUBHBIC Y3JIbL. JIBoiinoit 6opT: 061acTh NPUMEHEHU,
OCHOBHBIE KOHCTPYKTHUBHBIE y3JIBI.

CucTeMbl Habopa mamyGHBIX KOHCTpyKimii. TpeGoBanus IIpaBu KIaccH(pUKAMOHHBIX
OpraHM3aIMil K KOHCTPYKIIHH TAIy0 Cy/0B PasiuiHBIX ApPXUTEKTYPHO-KOHCTPYKTHBHBIX THIIOB:
KOHCTPYKTHBHBIE CXeMbI ITATy0 YHHBEPCATBHBIX CYXOrPY3HBIX CYIIOB, Cy/0B JULA MAaccOBBIX Ipy-
30B, CY/0B JUISl XKHIKHX IPy30B. KOHCTpYKuHs BEPXHEH H NPOMEKYTOHHBIX nany0 B cpeaHeit
YacTH CyXorpy3Horo cyaHa. OCHOBHBIC KOHCTPYKTHBHBIC y3JIBL. KOMHHICBI TPY30BBIX JIOKOB.
BEIGOp KOHCTPYKTHBHOTO BapHaHTa. PaspesHble W HEPA3PE3HBIC MPONOILHAIC xomunresl. [lome-
pedrble KOMHHICBL [IpaBuia K1acCH(QHKAIMOHHBIX obmects (ITpaBuna o rpy3oBoi Mapke) O
pasmMepax ¥ KOHCTPYKLHH KOMHHICOB. ®anpmbopthl. Konerpykims nanyObl HedTeHATHBHOTO
cyaHa B paifOHe IPY30BbIX M OaINACTHBIX TAHKOB. OCHOBHBIE KOHCTPYKTHBHBIC Y3ITBI

Knaccupukauus mepebopok. AsapHiiHbie nepeGopku. [lepeGopkn muctepH. Konctpyk-
THBHBIC BAPHAHTHI ePeOOPOK: MUIOCKHE ¥ roQpHpOBAHHbIE nepeGOpKH; 00IacTh NMPUMEHEHHS.
Tpe6opanus [Tpasi K1acCHOUKAUMOHHBIX ODIIECTB K KOHCTPYKIH [IABHBIX HOIEPEYHBIX e~
pebopok. PopMEpOBaHHE KOHCTPYKTHBHBIX CXCM nepeGopOK YHHBEPCATBHBIX CYXOTPY3HBIX CY-
OB, CYJIOB JUISl MACCOBBIX TPY30B, CYZOB /IS KHAKHX TPY30B. KoHCTpyKI|S IUIOCKHX aBapHii-
HpIX nepeGopok. KOHCTPyKIHs MIOCKHX NepebOpoK CYNoB A JKHAKHX TPY3OB. KoHcTpyKuust
ro()pHpOBAHHBIX MepebOpOK CYJOB Ul KHAKHX TPY30B. KOHCTpYKIMH ¢ PaMHBIMH CBSI3SIMH
(wenphamu, paMHBIMH CTOHKaMH). Becmensdosbie nepedopku. KOHCTPYKIHMS MIIOCKAX U rog-
PHPOBAHHBIX 11EPEGOPOK CYIO0B [UIsi MACCOBBIX TPY30B.
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Cuctembl HaGopa koncTpykumii B MO. TpeGosanus 1Ipasun KI1accH()UMKAIMOHHBIX 00~
IecTB K KOHCTpyKIusAM B paiione MO. KoncTpykius nHuiia, Gopra, nany0, niarGopm, maxT,
1nepeGOpoK, TYHHEIS IPpeOHOro Bajia.

TpeGosanus [IpaBui K KOHCTPYKIMH HOCOBOH OKOHEYHOCTH. Konctpykiust popnuka ¢
XONOCTHIMM  (PacmopHBIMH) OMMCaMH; KOHCTPYKIHMS C nep()OPUPOBAHHBIME  TLIATPOPMAMH.
Koucrpykuus popurress. KoHCTpYKIHs yCHICHUH HOCOBOTO paitona ot ciemunra. Tpebosa-
Hus TIpaBii K KOHCTPYKIMM KOPMOBOH OKOHEYHOCTH. KoHCTpyKIHsI KOPMOBOH OKOHEYHOCTH
OTHOBHHTOBOTO cyHa. KOHCTPYKIHS KOPMOBOH OKOHEYHOCTH JBYXBHHTOBOTO CY/IHA. ITans!
rpeGHOro Bama. Kpomueiinpl rpeGHbIX BanoB. KOHCTPYKIMS aXTePIITCBHS OJTHOBHHTOBOTO U
JIByXBHHTOBOT'O CyJHA.

Knaccuukanus Hanetpoek i py6ok. OcoGeHHOCTH KOHCTPYKIIH JUTHHHBIX M KOPOTKHX
HazcTpoek ¥ pyook. KOHCTpYKIHMS KOPIyca B MECTaX OKOHYaHHS HAICTPOCK U pybok. BuyTpen-
HHe KOHCTPYKIHH HAACTPOoeK H pyOok. Criocodbl OTKIMOYEHHS HAICTPOCK 1 pyOOK OT OCHOBHOT'O
Kopryca. PacupuTebHble U CKOIB3SAIIUE COEAMHCHHUS. Hancrpoiiki U pyOKH M3 JIETKHX CIUIa-
BoB. KOHCTpYKIHS IBIMOBBIX TPYO.

Hasnauenue u wiaccndukanus GpyHnamentos. Cuibl, AeHCTBYOIHE HA GyHIaMEeHTBI.
OcroBHble TpeGoBanus K PyHnaventaM. KOHCTpYKIlHs (YHIAMEHTOB IO IIABHBIE JBUTATENH,
KOTJIBI, BCIOMOTATE BHBIE MEXaHU3MbI 000PY/I0BAHUS CYIOBBIX yCTPOHCTB.

V3en, feTalb, SeMEHT, COeJHHEHHE NeTaleH/IeMeHTOB KOPIYyCHOM KOHCTpyKuuu. Bu-
Bl COEMHEHHH JeTaneil/3neMeHToB (CBapKa, KiernkKa, cknensanue). TpeGosanus [IpaBun kiac-
cHUKAIMOHHBIX OOIIECTB K COCTHHEHHIM. KiaccuuKanms y3JoB CYIOBBIX KOHCTPYKIMH.
®yuKimn dnementos y3ia. TpeGopanus IIpasm KJTacCH(UKAIHOHHBIX 00IIECTB K KOHCTPYKIHH
y3710B. BiusiHIE TEXHOJOTMYECKHX M IKCILIyaTallHOHHBIX ¢aKkTOpOB Ha KOHCTPYKIHIO Y3IIOB.
TuroBble KOHCTPYKTHBHBIE 00pa3hl OCHOBHBIX Y3JIOB, JIEMECHTOB y3JOB (meraneit), 37IEMEHTOB
feTaneil KopIyCHBIX KOHCTPYKIIHH.

Beipesbi-ia3sl. BoIONpOTOKH H BO3TYXONPOTOKH (wrmratsl). Beipessl ans obnerdenus
KOHCTPYKIHIT; TOAKPETICHUS BEIPE3OB.

HaI'py'SKH OT BO3JCHCTBUSA BHEIIHEN cpebl, BO3JCHCTBUS T’ Py30B H MEXaHU3MOB; aBa-
puﬁmﬂe U UCIIBITATEJIbHBIC HArpy3KH. Kﬂaccmbmcaum B 3aBUCHMOCTH OT IPOAOJDKHTEIBHOCTH
JeNCTBUS, XapaKTepa W3MEHEHHs BO BPEMCHHU, peaKIiu KOHCprKI.IPIﬁ Ha BHEIIHHE BO3ACHCTBHSL.
[TonsiTHE O MPUHIUANAX OLCHKH BOJIHOBBIX Harpy3okK: y4e€T JUMHAMHKH IIpoueccea, HEpETyJIApHO-
CTH. CprKTypa 3aBACUMOCTEM, HUCIIOJIB3YIOIIMUXCS B MpaKTHKE TNPOEKTHPOBAHUS KOHCprKHHﬁZ
3aBUCUMOCTH IS ONIPEACIICHUS BOJIHOBBIX W3ruOarommxX MOMEHTOB, 3aBUCUMOCTH IS ornpene-
JIEHWS1 BOJIHOBBIX IlaBIIeHHﬁ.

TToHSTHS O JHUIIEBOM H GOPTOBOM CIIGMHHTE. Y JApHBI W3rubaomuii MOMEHT. Y 1ap-
Hble JIABJICHNS TIPH JTHHULIEBOM cleMunre. Binsnue dopMBI KOpITyca B HOCOBOM paiioHe Ha Xa-
paKTep pacmpesielieHust W 3HAUCHHs nasenuii. [TonsaTHE 0 BOJHOBOH BUOpAlMH M MOPAIKE ee
y4eTa TpH TIPOEKTHPOBAHHH KOHCTPYKIIHH. [ToHSTHE 0 METOJAaX OIpe/IeNICHHsl PACUSTHBIX HHEP-
IIHOHHBIX HAarpy3oK. [IpHduHBI BO3HMKHOBEHHS yCHIHA. OcoOeHHOCTH peaKkluH KOpIyca H €ro
KOHCTPYKIHH Ha 9T BosjeicTBust. ITopsanok y4era BHOPALMOHHBIX HArPY30K MPH IPOEKTHPO-
BAHUH KOHCTPYKIIHH.

HarpaByieHus COBEPIICHCTBOBAHMNSA KOHCTPYKIUMH CYJOB. OcoOEHHOCTH KOHCTPYKIMH
KOpITyca Cy/I0B HOBBIX apXHTEKTYPHO-KOHCTPYKTHBHEIX THIIOB.
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[lousiTHEe — MPOEKTHPOBAHHE KOHCTPYKIMIl Kkopryca cyana. IIpoekTHpoBaHuMe - NOHCK
Hanbonee HGGEKTHBHOTO BApHAHTA KOHCTPYKTHBHOM KOMIOHOBKH U HanOoJIee paliOHalIbHBIX
3HAYeHMH KOHCTPYKTHBHBIX napameTpoB. [lapamMeTpideckoe MpOSKTHPOBAHKE H KOHCTPYHPOBA-
ue. JleKOMIO3HIHs 00BeKTa M [polecca NPoeKTUpoBaHus. CTPYKTYpPHO-JIOTHYECKas CXeMa na-
PaMeTPUYECKOTO MPOSKTHPOBaHUA. MozenupoBaHue IpH NPOSKTUPOBAHMH CYNOBBIX KOPIYC-
HBIX KOHCTPYKIHit. [TOHSTHE — «MOJIeNIb TIOBEIEHHS» KOHCTPYKLHH / 37IEMEHTa KOHCTPYKIAH.

IIpunupnel GopMHPOBAHUS TPEOOBAHHH K pasMepam JJIEMCHTOB KOHCTPYKIMH KOpIiyca
cyaHa. HopMupOBaHHe MPOYHOCTH, KECTKOCTH, YCTOHYIHBOCTH. Vuer KOppO3HOHHOTO M MeXa-
HIHYECKOro W3HOCA. MUHMMAIbHBIE TOMIMHBL Bpibop Mmarepuana. PaxTopbl, ONpPENCIAIONIMe
BBIGOD MPOYHOCTHBIX XapaKTEPUCTHK MaTeprana. [IoHsTHE 0 HOPMATUBHOM MPEENIC TEKYICCTH.
Kareropus cramu. BeiGop kateropuu.

CucteMsl Habopa KOPILyCHBIX KOHCTPYKIHiL. PakToOphl, ONpEeAIOnue BBIOOp CHCTEMBI
HaGopa: XapakTep HarpykKeHHs KOHCTPYKIuH, TpeGoBaHHs K OOIIEH MPOTHOCTH, TpeboBaHUA K
0BecIeueHHI0 YCTOMIMBOCTH, TPeOOBAHNS TEXHOIOTHYHOCTH, KOHCTPYKTHBHOE COTIACOBAHME
CMEKHBIX uacTeii KOpIyca CyIHa, SKcrulyaTauuonnsie Tpebopanus. OOmue peKoOMEHALMUH 110
BEIOOpY cucTeMbl Habopa. BriOop mimaru.

Tpe6oBanusi K MECTHOI MPOYHOCTH W YCTOHUHBOCTH JIMCTOBBIX H Hanounsix seMeHTOB B [Ipa-
puiax Poccuiickoro mopekoro Pernctpa. Mozenu u3ruGa THCTOBBIX H OANOYHBIX SIEMCHTOB.
Mozie/i YCTOMYMBOCTH JIMCTOBBIX M OaOUHBIX SIEMEHTOB NPH PA3IiYHOM XapakTepe Harpy-
senus. CTpyKTypa TpeGOBaHHI K MECTHOH MPOYHOCTH H YCTOHYHBOCTH JMCTOBBIX H OanouHBIX
snemeHTOB. [IpaBuia BEIGOpa IPAHUYHBIX yCIOBHH H PACIETHOTO MPOJIETa GaOYHOr0 MEMEHTA.
[IpaBriia onpe/e/IeHus apaMeTPOB PUCOCAMHEHHOTO NOACKa GasIOUHOrO JIEMEHTA.

AJTOPHTMBI IPOEKTHPOBAHMUS JTACTOBBIX M GAIOYHBIX JIEMEHTOB. AJITOPHTMBI TIPOEKTHPOBAHHUS
HCTOBBIX M GAIOYHBIX IEMEHTOB B COOTBETCTBHH C TPEGOBAHHAMH MECTHOM MPOYHOCTH. AJl-
TFOPHTMBI IPOEKTAPOBAHHS JIACTOBBIX M OATIOUHBIX IEMEHTOB B COOTBETCTBHH C TpeGOBaHUAMU
YCTOHYMBOCTA. AJITOPUTM PEIIEHHs 3a/a49d NPOEKTHPOBAHHUS rodpupoBaHHOTO 3j1eMeHTa. AJl-
TOPHTM pElIEHHS 3a/1a9H POEKTHPOBAHHS MHILIEPCA, PACTIOPKH, JNIEMCHTOB noyrnepedopKH.

TpeGoBanus K MECTHOI! IIPOYHOCTH OANOK PaMHOTO nabopa B [IpaBuiax PocCHHCKOTr0o MOPCKOTO
Peructpa. Mojienu: IINaHrOyTHAS paMd, MEPEKPBITHE. IIpaBuiia BEIOOpa IPAHHYHBIX YCIOBUH H
pacdeTHOro TponeTa GanKku — JJEMEHTa crepikHeBoi cuctemsl. [Ipasuia omnpeneneHus napa-
METPOB MPHUCOEUHEHHOTO MOSCKa OATKH PaMHOTO Habopa. TpeGoBaHusi K YCTOWYHBOCTH
xoncrpykimu B [Tpasriax Poccmiickoro Mopekoro Peruerpa. Mojieny yCTOMUMBOCTH CTEPIKHE-
Boit cucreMpl. CTpyKTypa TpeOOoBaHMii K YCTOHYHBOCTH TIPH IPOIOBHON U TONEPEYHOM CHCTE-
Max HaGopa. IIpaBusia BEIGOpa IPAHMYHBIX YCIOBHH, PACUETHOTO MpOJETa M NapaMETPOB npu-
COEIMHEHHOTO MOSCKA 3JIEMEHTA CTEPKHEBOM CHCTEMBL.

[TocTaHOBKA ¥ AJTOPHTMBI PEIIEHHS 3a/1a4 MPOEKTHPOBAHMUA xoHcTpykumii. [TocranoBka
¥ AITOPUTM PELICHHs 3aaud NPOCKTHPOBAHHUS KOHCTPYKIIMH, MOJEIHPYEMBIX IIIAHTOYTHOH
pamoii. TTocTaHOBKA M QJTOPUTMBbI PEMICHHS 3aja4 MPOCKTHPOBAHMA paMHOr0 Habopa KOHCT-
pYKIMii, ¢ HCIIONB30BAHHEM MOZENeH MEPEKPHITHS C OAHHAPHBIM JUCTOBBIM TOKpbITHEM. [lo-
CTAHOBKA M QJITOPHTM PELICHHs 33/1a4yl MPOCKTHPOBAHUA PAMHOTO Habopa KOHCTPYKIHH, ¢ HC-
OIb30BAHMEM MOJETM MEPEKPBITUS C JBOMHBIM JHMCTOBBIM MMOKPHITHEM. [TocTaHOBKA U alro-
PHTM pellleHus 3a1a4 POSKTHPOBaHUs Habopa KOHCTPYKIHii 110 TpeGOBaHUSM K YCTOHIHBOCTH.

Mozenb KOpayca Cy[Ha - COBOKYMHOCTb 3((EKTHBHBIX NPOAOIBHEIX cBsizel (9KBUBA-
NeHTHBIH Gpyc). XapakTepUCTHKH SKBHBAICHTHOTO Opyca. DKCIepUMEHTaIbHBIE JTaHHbBIE, MO~
TBEP/KAAIOIIHME BO3MOKHOCTE TIPHMEHEHHA MOJCIH — SKBHBAJICHTHEI Opyc B 3aj7a4ax pacuera
ob1meii MPOYHOCTH M MPOEKTHPOBAHHS KOHCTPYKIMH Kopryca CyaHa. Posib OTHENBHBIX MpPO-
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JIONMBHBIX cBsi3eil B o0ecriedeHHH OOIIeH NMPOYHOCTH M KECTKOCTH Kopmyca cyaHa; gopmyrna
[TankoBuya. Bausuue koppo3uonHoro uznoca.  IlocTtaHoBka ¥ &JIrOpHTM pEIICHHS 3a1a4d
TPOEKTUPOBAHHUS TIPOJOIBHBIX CBA3EH KOpITyca Cy/HA.

IpoextnpoBanue Kuuu. TpeGoBaHKs PABHOIPOYHOCTH KHHIBI M COE/MHSEMBIX Galok.
BimstHue (OPMBI KHMIBI HA YPOBEHb KOHUEGHTPALMM HANPSKEHUH B y3ie (Ha 3HAYCHHS K09¢-
(UIMEHTOB KOHIEHTPALMH Hanpsokenuii). KOHCTpYKTHBHBIE MEPONPHATHA, HANPAaBICHHbIC Ha
obecriedeHne yCTOHUMBOCTH KHUI. KHIYHBIC COSMHEHNs paMHBIX OanoK. beCKHIYHBIE COe/u-
Henusi. HaxyiecTounble KHUIBI M OpakeThl. XapakTep HaNpsHKeHHOrO COCTOSHMSA B y3lie nepece-
wenust Ganok. Buapl nospexaenuit. Bei6op Gopmbl BBIpe30B 1 Npoxoa 6anok OCHOBHOTO Ha-
6opa. BEiGop $OpMBI H pa3MepoB COEJHHHTENBHBIX JJIEMEHTOB (pebep KECTKOCTH, COe/MHH-
TeNbHBIX TUIAHOK). XapaKTepHUCTUKH TEXHOJIOTHYHOCTH Pa3IM4HbIX BADHAHTOB y3JI0B.

[IpoeKTHPOBAHHE HTEMEHTOB KOHCTPYKIHIl KopIyca cy/iHa Ha ocHoBe TpeGoBanuii [Ipa-
Bun Perucrpa. TpeGosanus [IpaBun. PacueTHble HAarpy3ku. 3aBHCHMOCTH JUIA ONpPENETICHAS
TOMIMHBI THCTOBBIX 3IEMEHTOB. ANITOPUTMBI IpoeKkTUpoBanns. I[IpoekrupoBanue Oanok oc-
HOBHOrO HabOpa JHUIIA W BTOPOro AHA. KOHCTPYKTHBHBIE CXEMbI JHALIA NPH MPONONBHOH M
TonepeyHoii cucremMax Habopa. KOHCTPYKTHBHBIE CXeMbI OAKPEIUICHHS OaloK JIHHIIEBOTO Me-
*youHOT0 Habopa. TpeGosanus IIpasui. PacueTHble HArpY3KH. 3aBHCHMOCTH VIS OIpesiese-
HHS XapPAKTEPHCTHK OAnoK. ANropHTMBI NpoeKTHpoBaHus. KOHCTPYKTHBHBIE CXEMBI Gopra npu
IPOOTIBHOM ¥ Tonepeunoi cucteMax Habopa. TpeGosanus [Ipasui. PacueTHbIe HArpy3Ku. 3a-
BHCHMOCTH LISl OTIPe/IeIeHHs XapaKTEPUCTHK GAIOK. ArOpuTMEI IpoekTupoBanus.  ITpoek-
THpOBaHHKE MATYGHOTO HaGopa CyXOrpy3HOro u HedTeHanuBHOro cy10B. IIpoekTupopanue  Ha-
6opa MIocKoi MepeGOPKH CYXOrpy3HOTO Cy/IHA H HE(QTEHATHBHOTO CY/IHA. [TpoexTrpoBa-
HHe ToQpUpOBaHHOHN NepeOopKH HedTeHATHBHOTO CyHA. [IpOeKTHPOBAHKE MPOIOIBbHBIX cBsizeil
KOpIlyca CyIHa. AJITOPHTM IPOEKTHPOBAHHS.

ITepcneKTUBBI Pa3BUTHSA METOJIOB MPOEKTHPOBAHHS CYAOBBIX roHcTpykuuii. CoBpeMeH-
HOE COCTOSHHE MPOOGIeMbl ABTOMATH3HPOBAHHOTO NPOSKTHPOBAHMS KOHCTPYKIHMI Kopiyca Cya-
HA. ABTOMATH3aLHs POEKTHO-KOHCTPYKTOPCKHX paboT B CYyJOCTPOCHHH HA fasze CyIIECTBYIO-
mmx CAD u CAD-CAM cucrem.

TpuMeuanue: NPy MOATOTOBKE K BCTYNHTEIBHOMY 9K3aMEHY 10 NPOEKTUPOBAHHMIO CY/10B
BHEMAHHE NOCTYNAIOMUX aKIEHTUPYeTCs Ha pasfene 1, a 1o KOHCTPYKIUHU Cy0B — Ha pa3feiie
2!
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