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Pabouas mporpamma aucuumiauabl «IIpoekTupoBaHuEe U KOHCTPYKIUS CYyAOB» ISl acIiu-
panTtoB cneuuanbHocTh  2.5.18 «IIpoekTupoBaHME W KOHCTPYKIHMS CYJIOB» / aBT.
H.B.Kanuauna — Hwxkuuit Hosropon: HI'TY, 2022. - 25 c.

Pabouast mporpamma npeaHazHadeHa sk METOJIMYECKOro COMPOBOXKICHUS Mpernoa-
BaHUS AUCHUILIMHBL (MoayJisi) «IIpoexkTupoBaHME M KOHCTPYKILHS CYJIOB» aclHUpaHTam
ouHOW (hopmbl 0O0yueHus: Mo crenuanbHocTH 2.5.18 «IIpoekTupoBaHue M KOHCTPYKIIHS
CYJIOB».

Pabouass mporpamMMa IUCHUILIMHBI COCTaBJI€HA B COOTBETCTBUU C TPEOOBAHMSIMU
CJIEIyIOLIUX HOPMATUBHBIX TOKYMEHTOB:

1. ®enepanbHble TOCYIAPCTBEHHBIE TPEOOBAHUS K CTPYKTYpE IPOrpaMM MOATOTOBKHU
HAyYHBIX U HAYYHO-TIEIarOTUYECKUX KAJPOB B aCMHUpPaHType - nmpuka3 MunoOpHayku Poc-
cun oT 20.10.2021 r. Ne 951.

2. [lactiopt Hay4HoO# crienuanbHOCTH 2.5.18 «IIpoekTrpoBaHre U KOHCTPYKIUS CY-
0B, pa3padoTanHblii 3xcniepTamu BAK Muno6pnayku Poccuu B pamkax HoMeHkmatypbl
HAyYHBIX CHEIUATBHOCTEH, YTBEPXKIACHHOW mpukazoM MuHoOpHayku Poccum ot
24.02.2021 r. Ne 118.

3. VYueoOnnii miman HI'TY mno mnporpamMMe NOJATOTOBKM HAy4YHBIX M Hay4dHO-
MearornYecKuX KaapoB B aclUpaHType MO HayyHoOU crnenuanbHocTh 2.5.18 «lIpoekTupo-
BaHME U KOHCTPYKIUS CYJ0BY.

4. IIporpamMma KaHIUAATCKOTO dK3aMeHa 1o crnenuanbHocTh 2.5.18 «IIpoexTupona-
HUE U KOHCTPYKIIUS CYJIOBY.

ABTOD ﬂf/( H.B. Kanuanna

LﬁéﬁnHCL)

20 mag 2022 .

© Kamuanua H.B., 2022
© ®I'bBOY BO HI'TY, 2022
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1 IIeJIb H 3aJa491 OCBOCHHUA JUCIHUITIINHBI

eab ocBOeHUs TUCUMILIMHBI: (OPMUPOBAHUE U PA3BUTHE y ACIIMPAHTOB 3HAHUHN U
YMEHHM, MO3BOJISIIOLIMX OCYIIECTBISATh IJIAHUPOBAHUE W MPOBEACHUE HAYUHBIX HCCIENO-
BaHUI B 00JIACTH METO/I0B MPOCKTUPOBAHUS U KOHCTPYKIIUA COBPEMEHHBIX CYJIOB.

3agaun:

— (opMHUpOBaHUE HABBIKOB M YMEHUN B 00JIACTH TEOPUM MPOEKTUPOBAHUS U KOHCTPYKIIUU
CYyJIOB;

— U3Y4YEHHE OCHOBHBIX METOJIOB HAYUYHBIX HCCIICIOBAHUH, MPUMEHSIEMBIX B 00JIACTH CY/JI0-
CTPOCHHUSI,

— OCBOCHHE KJTIOUEBBIX MOJXO0JIOB K MPOCKTUPOBAHUIO CYJ0B U CYJIOBBIX KOHCTPYKIIHIA.

2 MecTo JTUCHUIIMHBI B CTPYKTYPE NMPOrpaMMbl aCIUPAHTYPbI

Huctunnuna (Monyib) « lIpoekTMpoBaHWe W KOHCTPYKLMS CYJOB» BKJIIOYEHA B
0JIOK 00s3aTeNIbHBIX JAMCLMIUIMH, HAMPABICHHBIX Ha MOATOTOBKY K CAadye KaHIUAATCKOTO
HK3aMEHa.

JHuciuminHa 0a3upyercs Ha 3HAHUAX, MOJYYEHHBIX aClUMpaHTaMU B PeE3ysbTare
OCBOCHMSI 00pa30BaTeNIbHOM MPOrpaMMbl  BBICIIETO 00pa3oBaHUsl (MarucTparypa,
CHICIIMAITUTET).

HaumenoBanue 6moka | Cemectp, B Tpy10eMKOCTh AUCHUILINHBI Bun npomexy-
KOTOPOM 3a4eTHLIC Yacer TOYHOM aTTe-
HPEMOAACTCA | & yyrpprrrpr O6mas B Tom uncne CTaiuu
MUCIUILINHA Aynutopnas | CPO
Oo0s3arenpHas 6 3 108 24 84
JUCHHIIINHA
HUTOI'O 3 108 24 84 DK3aMeH

3 CTpyKTypa M cojep:KaHue JUCHUILIHHBI (MOTYJINA)

OOmas Tpy10eMKOCTh TUCIUIUTHHBI cocTaBiseT 3 3aueTHbIe eauHulibl (108 gacos).

3.1 CTpyKTYypa IMCHUILIUHBI (MOIYJIs1)

JucuuninuHa npenojaercs B 6 cemecTpe.

Bepcu}l . I 0 KBe3 noo QoKymenm Oeit 3 cymok nocne pacnevamxu. /lama K3 y9 N“ Cmp 4 uz 25

u epems pacnevamku:
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Pa6ouas nporpamma IuCIUIJINHbI
«[Ipoexnaponanne H KOHCTPYKIUA CY10B>»

HauMmeHoBauue Oobem yqeﬁﬂoﬁ paﬁoTbI (B qacax) BI/UI HUTOrOBOIO
AUCHHUIITHHBI KOHTPOJISt
Ne Bcero | Beero N3 ayauTopHbIX Cawm. P
ayJuT.
n/n e Jlexu. | JIab. | Ilpak.| KCP. | paGora
1 | IIpoekTuposa-
HU€ U  KOH-| 108 24 24 - - - 84 OK3aMeH
CTPYKIIHSA CYyI0OB
3.2 Conep:xkanue JUCHUILTHHBI (MOTYJINA)
3.2.1 Pa3nesibl AMCHUILIHHBI (MOXYJIS1) M BHABI 3aHSITHI
Ne HanmeHnoBanue pasaesia Buabl yueOHoii padoThl 1 CamocrosiTebHAs
TPYA0eMKOCTh (B Yacax pa6ora (CP)
Pasac/ia JucunnianHbI pyA ( )
Jlex. | Jla6. | IIp. | KCP
OO61re BOnpocsl IPOEKTUPOBAHMUS.
1 MeTtoauka pacueTa 1 aHanu3a Harpy3Kku U 6 ) ) ) 21
BMECTUMOCTH KOpaOIist
5 ObecneueHre OCHOBHBIX KaueCTB Cy/IHA MPH 6 - - - 21
POSKTHPOBAHUHU
Metoarka npoeKTHpoBaHUs Kopadiiei 6 - - - 21
4 KoHcTpykus kopmyca cy10B 6 - - - 21
uroro: | 24 | - - 84
3.2.2 Coneprkanne pa3iejioB AUCHUILIHHBI (MOXYJINA)
No | HammenoBanue Conepxanue pazaena ®dopma npoBe-
n/m | paszaena (TeMbl) (TembI) JICHUs 3aHSATUN
1 2 3 4
1 | Obume Bonpock OcHosbl meopuu u memoooa02uu nNPOEeKmMupo- Jlexuuu
NPOCKTHPOBAHUS. | 6AHUAL.
Metoauka pacue- [Ipeamer mMpoeKTUpOBaHUS, €ro 3aayd U MEeCTO
Ta M aHAJTN3a cpean KOpaOJIEeCTPOUTENBHBIX JUCHUIUTNH. (OCHOBHBIC
Harpy3KH U BMe- | 3Tallbl pa3BUTHUS U COBPEMEHHOE COCTOSIHUE TEOPUU U Me-
CTHMOCTH KOpaQiisl | TOJIOJIOTHH TIPOCKTUPOBaHUS CyN0B. OCHOBHBIE METOJIBI
MIPOEKTUPOBAHUSA, UCXOJHbIE MaTepHalIbl, UCIOIb3yeMble
pH 3TOM, OOIIMe W YacTHBIC MPOTOTHUITEL. B3anMocBs3bh
MEX]y TJIaBHBIMHU 3JIEMEHTaMU CyIHa/Kopalist U ero oc-
HOBHBIMH KadecTBaMH. OCHOBBI TEOPUH MOIO0OUS U pas-
MEpHOCTEH, CrnocoObl MPOEKTHUPOBAHUSA MO MPOTOTHILY.
DJeMEeHTHl MaTeMaTHYECKON CTATHCTUKUA U TEOPUHU OIIIH-
OOK, OLIEHKa TOYHOCTU KOpPAOJIECTPOUTENLHBIX PacueToB
Bepcu}l: 1.0 fe;mu;pamﬁzlg’::;ijm 3 cymok nocne pacnewamku. [lama K3 y9 N(_‘ Cmp 5 uz 25
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(OCHOBBI METOJMKH TOTYYCHHS CTATHCTUYECKUX (OPMYIL,
MPUJIOKEHNE METOJIa HAUMEHBIIUX KBAaJIPaTOB U MOCTPO-
€HUE KPUBBIX CPEJIHUX BEJIUYUH, ONpE/eNICHuE OTKIIOHE-
HUM BEJIMYUH OT UX CpeAHuX 3HadeHHii). COBpEeMEHHbIC
MpoOJIeMBI TEOPHUH ¥ METOAOJOTHU TPOSKTUPOBAHUS
CYJIOB.

OcCHOGbl IKOHOMUYECKO20 AHANU3A NPU NPOEK-
mupoeanuu.

3amauu U cojepiKaHue HKOHOMUYECKOTO OOOCHO-
BaHUA cyAoB. Kputrepuu u mokaszareinn 3KOHOMUYECKOU
s dekTHBHOCTH PabOTHI CyI0B. MeToArYeCKHUe MPUHITH-
bl CPaBHUTEIHHOU OIEHKU 3()(PEKTUBHOCTU CYAOB, OT-
JUYAIOIIUXCSI OCHOBHBIMU 3JIEMEHTAMH, XapaKTEPUCTH-
Kamu U obopynoBanueM. [loHsTue 0  BOEHHO-
9KOHOMMYECKON Mozenu. CpoKOBblE 3alaydl BOEHHO-
SKOHOMHMYECKOTo  aHanmuza. Ilomxom Kk  BbIOOpY
ONTUMAJILHOTO KOpalJis 10 KpUTEpUIO 3(PPEeKTUBHOCTD —
CTOUMOCTb.

2 O6ecneuenne  Oc-
HOBHBIX
CyIHAa TIpU TPOCK-
TUPOBAHUU

Ka4ycCTB

Tpebosanusn, npedvagaemple K OCHOUYUEOCHU
cy00g¢ u Kopaobneil, ypasHeHus 0CMOUYUEOCHU U UX UC-
nonv3oeanue.

BnusiHue 21€MEHTOB  IPOEKTUPYEMOTO  CyA-
Ha/KopabJiis Ha ero OCTONYNUBOCTb.

Kpurtepun ocrtoifunBocTH CyI0B U KOpaOiei.
Bepxuuil 1 HwxHMIA npenensl ocroifunBocTtu. Tpebosa-
HUS KJIacCU(UKAIIMOHHBIX OOILIECTB K OCTOMYMBOCTH CY-
noB. TpeboBaHus K 0OCTOMUMBOCTU Kopaliel. YpaBHeHHE
OCTOMYMBOCTH U €ro HCIOJIb30BaHUE AJI OINpeaeTeHUs
OCHOBHBIX 3JIEMEHTOB cyJHa/Kopabns. CBs3p mnepuoja
COOCTBEHHBIX MOIMEPEUHBIX KoyiebaHuil cyaHa/kopabdis ¢
€r0 pa3MEpEHUsIMU U METALIEHTPUUECKON BBICOTOM.

Tpeoosanusn, npedvasnaemvie K HENOMONIAEMO-
cmu cy0oe u Kopaonei.

[Tonxonpl k oOecHEYeHHI0 U HOPMHUPOBAHUIO
HenoTtorusieMocTd. CBsi3p MEXKIy TJIaBHBIMU pa3MEpEHU-
SIMH, HEMOTOIUIAEMOCTBIO M aBAPUHWHON OCTONYHMBOCTBIO.
3armac rnjaaBy4ecTd M BbICOTa HaJBOJHOTO 6opra. BiusiHue
BBICOTHI HAJBOJHOTO OOpTa HAa MOpEXOIHbIE CBOWCTBa
cynHa. OOecriedeHne HEMOTOIUIIEMOCTH. PaccTaHoBka
niepebopok. Kpussie npenenpbHbIX JiHH 0TCeKOB. Koad-
¢unmenTel npoHuraeMoctu. TpeGoBaHMsS KiaccH(HKa-
[MOHHBIX OOIIECTB K OOECHEUYEHUI0 HEIIOTOILIIEMOCTH
cynoB. TpeGoBaHUs K HEMOTOIUIIEMOCTH KOpaOIieit.

Jlexmn

3 Meroauka

POCK-

Onpedeﬂenue OCHOGHbBIX JJlIeMEeHmo6é npoeKkmu-

Jlexuym

Bepcusa: 1.0
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VICH

TUPOBaHHUA KOpPaO-

Pyemozo cyona/xopaons.

CymiecTByrolue METOIbl MpoekThupoBaHus. Hc-
II0JIb30BAHUE OCHOBHBIX 3aBUCUMOCTEN M ypPaBHEHUH IIpU
pa3zpaboTke alropuTMa MPOEKTUPOBAHUS. AJITOPUTMBI
npoekTupoBanus. ONTUMU3ALNSA XapaKTEPUCTHK M 3Jie-
MEHTOB IIpU MPOEKTUPOBAHUU CyaHA/Kopadisi. Kputepuu
OLICHKM M CpaBHEHUs Ipu ontumuzauuu. llpumenenue
OBM u MaremMaTH4eCcKHE METOJbl ONTUMHU3ALUU MPOEK-
THUPYEeMBIX CyZ0B U Kopabieii. [lonstue o CAIIP.

Oobuee pacnonoicenue.

ApPXUTEKTYpHBIE OCOOCHHOCTH COBPEMEHHBIX CY-
1oB U Kopabneit. Kpurepuu, ucronb3yemMblie pu BeIOOpe
pacrosoKeHusl TeX WIM MHBIX IOMEUICHUH Ha cylaax H
Kopabmsx. ApXUTEKTypPHO-KOHCTPYKTHBHBIC THIIBI CY/OB.
[Tonsitue. CBsA3b apXUTEKTYpPHO-KOHCTPYKTHUBHOI'O THIIA
CyJlHA C €ro Ha3HAuY€HUEM, POJIOM IEPEBO3UMOIr0 rpy3a,
YCIIOBUSIMU JKCIUTyaTaluH, IIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKUMH TpeOOBaHUSIMU U  TpeOOBaHUAMHU
KiaccuukanronHoro oodmiecta. Komrekramuss u mo-
MEIEeHUs] HKunaxa. TpeboBaHUS K pa3MELICHHIO Ha
CyJHE WIH Kopabje MOMEIIeHUH pa3IM4yHOIro Ha3zHaue-
Hus.  [lpaBunma  pa3zpaboTku  depTexkeidl  obuiero
PacroIoKeHusl.

CynoBble ycTpoiicTBA H CHCTEMBI.

Oco0eHHOCTH TNPOEKTHPOBAHHUA  OT/AEJbHBIX
THIIOB IPAKIAHCKHUX CYy10B

Hanuenwie cyoa.

CymiecTByromue TUINBI HAJIUBHBIX CyA0B. OCHOB-
HbI€ YpaBHEHUS TEOPUU MPOEKTUPOBAHUS CYOB, UCIIONb-
3yeMble pu BbIOOpE 2JIEMEHTOB TaHKEPOB.
MexnyHapoaHble  TpeOoBaHHS, TMpPEIbsBISIEMblE K
KOHCTPYKIIMU M 000pyI0BaHUIO TAHKEPOB.

Cyxocpy3nvie cyoa 013 nepeeo3Ku 2eHepaIbHbIX
2py308.

CymiecTByrole THUIBI CYJOB JUIsl TIEPEBO3KU Te-
HepalbHbIX Ipy30B. OCOOEHHOCTH pa3MelLIeHHs IPY30BbIX
ITOMENIEHUH Ha CyXOrpy3HBIX cyAax. Mcnonp3yemslie rpy-
30Bbl€ ycTpolicTBa. OCHOBHBIE YpaBHEHUS TEOPUU MPOEK-
TUPOBAHUS, HUCIIOJIb3yEMbIE€ MPU BBHIOOPE 3JIEMEHTOB pac-
CMaTpPUBAEMBIX CYJIOB.

Cyoa Oona nepeo3Ku HACLINHBLIX U HABGATOYHBIX
2py308.

OcHoBHBIE TpeOOBaHUS, MpPEIbSBISEMbIE K pac-
cMaTtpuBaeMbIM cygam. OCOOEHHOCTH KOHCTPYKIUU KOp-
Iyca Cy[OB JJsi NEPEBO3KM HACBIHBIX M HABAJIOYHBIX
rpy30B. OCHOBHbBIE YpaBHEHHsI TEOPUH MPOEKTUPOBAHUS,

Bepcusa: 1.0
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UCTIOJb3yEeMbIE TMPH BBHIOOPE 3JIEMEHTOB paccMaTpuBae-
MBIX CYJIOB.

Cyoa 0113 nepeeo3ku yKpynHeHHbIX YHUpuyupo-
6AHHBIX 2PY308.

OcobeHHOCTH BBIOOpA IJIEMEHTOB KOHTEHHEPOBO-
30B. OCHOBHBIE ypaBHEHHUs, UCIOJIb3yEMble TpU BHIOOpE
3JIEMEHTOB CYJIOB C TOPU30HTAJILHOU rpy3000pabOTKOM.

Oco0eHHOCTH MPOEKTHPOBAHUSA HAJABOIHBIX
KopaoJieii.

Ponp oOmiero pacmonoeHusi Mpu MPOEKTHPOBa-
HUU KOpaOist. ApXUTEKTypHbIE 0OCOOEHHOCTH COBPEMEH-
HbIX Kopabnei. [IpuHIMIBI pa3MerieHus KOpaOeIbHBIX
MoMeIeHH. BO3MOKHOCTH MOAYJIBHO-arperaTHbIX MOJ-
XOJIOB TpH MPOEKTUPOBaHUU Kopabnei. OcobeHHOCTU
OIpe/ie/ICHUs TJIaBHBIX 3JIEMEHTOB aBUAHECYILIUX Kopal-
neil. OcoOEHHOCTH ONpeJeNieHUs] TJABHBIX JJIEMEHTOB
nerkux kopabsaei. IlpuHUIMIIBI pa3MelleHuss OCHOBHOIO
(GYHKIIMOHATTEHOTO 000pYI0BaHMsI Kopabiei.

4 [KoHCTpyKIHs
KOpITyca CyJI0B

KoHcTpyKuusi OCHOBHBIX 4acTed Kopmyca Cy.a-
HA ¥ HAANAJTYOHBIX COOPY/KeHUI

Koncmpykmuenasa KOMNOHO6KA OCHOGHBIX Ua-
cmeil Kopnyca cyOHa U HAONAIYOHBIX COOPYIHCEHUIL.

[Tpenmer nHaywyHoM aucuuiuinHbl «KoHCTpyknms
Kopmyca cyaoB». Pa3BuThe MeTOA0B NPOEKTUPOBAHUS
KOPIYCHBIX KOHCTpYKIMii. HayuHbple OCHOBBI TPOEKTHPO-
BaHHSA KOHCTPYKIMI Kopryca cynHa. CBsi3b C ApyrHMHU
CYJOCTPOMTEIbHBIMU  JUCUUIUIMHAMH.  TpeboBaHwUs,
MpenbsBIseMble K KOHCTPYKLIUAM Kopiyca cyaHa. [lons-
TUS: (PYHKIIMOHAIBHOCTD, HA/IEKHOCTh, TEXHOJIOTHYHOCTD
CYIOBBIX KOHCTpyKUMHA. CucTeMbl Habopa KOPITyCHBIX
KOHCTpYKIMH. DaKTOpbI, ONpeaesione BpIOOp cucTe-
MbI Habopa: XapakTep Harpy>KeHusi KOHCTpYKIuii, TpeOo-
BaHUS K OOECIEYEHUIO0 yCTOMYMBOCTH, TpeOOBAaHUS TeX-
HOJIOTUYHOCTH, KOHCTPYKTUBHOE COTJIACOBAaHUE CMEKHBIX
qacTeil Kopmyca CyJHa, SKCIUTyaTallMOHHbIE TPEOOBaHMUSL.
Ucrtopus pa3Butus cucteM Habopa KOHCTPYKIIHI KOpITyca
CyJHa.

Hapyscnas oouwiueka.

Ponp HapyxHON OOImIMBKM B oOecrieueHUH oOIIen
U MECTHOM MpOYHOCTH Kopmyca. IlpuHuun packpos
HapyXHOM oOmmBkH. TpeOoBaHHS HOPMATUBHBIX JOKY-
MEHTOB K PacKpor0 U COEMHEHMIO AJIEMEHTOB Hapy KHOM
OOIIMBKH. AJITOPUTMBI TPACCHUPOBKH IMA30B U CTHIKOB.
KoHCTpyKTHBHBIE BapHaHThl 00OecHeueHHs] IJIaBHOCTH
COTIPSIKEHMSI COETMHSAEMBIX JIMCTOB (IIEPEXOAHBIE MOSCHS,

Jlexiun
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JIaCKM).
/Jlnuwesvie KOHCMPYKYUU KOpnyca cyoHa.
Cucrtembl HaboOpa JHMILEBBIX KOHCTPYKIHM. OO-
JacTh NPUMEHEHUS OJUHAPHOIO M JIBOMHOIO JIHUINA.
OCOOEHHOCTH KOHCTPYKTHBHOM KOMIIOHOBKHM JTHHILA CY-
JIOB pa3IM4YHBIX apXUTEKTYpPHO-KOHCTPYKTUBHBIX THIIOB.
KoncTpykuus ABOMHOrO M OJAMHAPHOTO JHHUILA MPH TIPO-
JOJABHOM M IONEpPEeYHOM  cHUCTeMax Habopa.
KoHcTpykTrBHOE OOpMIICHHE OKOHYAHHUS BTOPOTO JTHA.
Bopmoegvie koncmpykuyuu Kopnyca cyoua.
Cucrembl Habopa OOPTOBBIX KOHCTpYKmui. O0-
JacTh MPUMEHEHUS OJIMHAPHOrO M ABoHHOoro 6opra. Oco-
OCHHOCTM KOHCTPYKTMBHOW KOMIIOHOBKH OopTa CyIOB
Pa3IUYHBIX APXUTEKTYPHO-KOHCTPYKTUBHBIX THUIIOB. KOH-
CTPYKIHSI IBOMHOTO M OJMHAPHOTO OOpTa MpH MPOJ0h-
HOM U monepevHoi cucremax Habopa.
Ilanyonvie KOoncmpyKyuu Kopnyca cyoHa.
Cucrembl Habopa nanyOHbIX KOHCTpyKuuil. Oco-
OCHHOCTH KOHCTPYKTHMBHOW KOMIIOHOBKHM MHaiy0 CyJI0B
Pa3NUYHBIX ApPXUTEKTYPHO-KOHCTPYKTUBHBIX THUIIOB. PoJb
HacTUja NaxyObl B 00€CTICUeHUH OOIIEH MPOUYHOCTH KOP-
nyca. Koncrpykuus namyOHoro Hactuia. KoHcTpykims
naty0 ¢ OOJBLUIMMH BBIpE3aMU TPY30BBIX JIIOKOB MpHU
NPOAOIBHOM M TmonepeuHol cuctemax Habopa. Kon-
CTPYKTHBHBIE BapHaHTBhl CHWXCHHS YPOBHS KOHIIEHTpa-
LIUU HaNpsDKeHU B pallOHE BBIPE30B I'PY30BBIX JHOKOB.
KoHCTpyKIMs KOMUHTCOB TPY30BBIX JIIOKOB; Pa3pe3HbIe U
Hepa3pe3Hble MPOJOJbHbIE KOMHUHICHL. KOHCTpyKIMs
¢danbmbopra. KoHcTpykius nany6 He(dTEHaIUBHBIX Cy-
noB. Koncrpykuuu namy6 ¢ HaOOpoM BHYTPU I'py30BBIX
TaHKoB. KOHCTpyKmmu mamy® ¢ HapyXHBIM PacIioyioKe-
HUeM Habopa. OCOOEHHOCTH KOHCTPYKIIMU NaTy0 CyJI0B ¢
TOPU30HTAIIBHBIM CIIOCOOOM I'py3000pa0OTKH.
Ilonepeunvie u npodobhbvle nepedopKu.
Haznauenune nepebopok, kiaccudukanus, Tpedo-
BaHUS K PACMOJIOKEHHUIO MOMEPEYHBIX M MPOJOJIBHBIX I1e-
pebopok. OcoOeHHOCTH KOHCTPYKTHUBHOW KOMIIOHOBKU
MOTIEPEYHBIX M MPOAOJIBHBIX MEpPe0OpPOK CYIOB paziIvy-
HBIX apXUTEKTYPHO-KOHCTPYKTHBHBIX THUTIOB. [lmockue u
roppupoBaHHbIe IEpeOOPKH, 00IACTH TPUMEHEHHS.
KoHcTpykinsi aBapuilHBIX TMONEpeYHBbIX Iepedo-
pok. KoHCTpyKIus MIIOCKUX MOMEPEUHBIX U IPOIOJIBHBIX
nepedopoK, OTPaHUYMBAIOIIUX IIUCTEPHBI / TPYy30BbIC
taHku. KoHCTpyKIns TopupoBaHHBIX MEpeOOPOK CY/I0B
C paMHBIMHU Oankamu (1enb(aMu, paMHBIMH CTOWKAMH).
Konctpyxknus 6ecrenbhoBbIX mepedbopok.

Bepcusa: 1.0

KBe3 noo QoKymenm
u epema pacnevamru:

3 cymok nocne pacnewamku. [lama K3: y9 N(_‘

Cmp. 9 u3 25




//\

HI'TY

N\ 4

PaGouasi nporpaMmma auCHUIJINHBI

CK-PII-15.1-04-22

Pa6ouas nporpamma IuCIUIJINHbI
«[Ipoexnaponanne H KOHCTPYKIUA CY10B>»

Ocobennocmu KOHCMPYKyuu Kopnyca 6 paione
MAUIUHHO20 OMOENEeHUA.

CucreMbl HabOpa KOHCTPYKILUH B pailoHE MallUH-
Horo otnenenus. TpeOoBaHUS HOPMATUBHBIX JOKYMEHTOB
K KOHCTPYKLIMH KOpIyca B pallOHE MAIIMHHOIO OTIElle-
Hus. KoncTpykmus maumia, 6opra, mamy0, 1uiardopm,
[IaXT, IepeOOPOK, TYHHENS TpeOHOTo Baa.

Koncmpyxkyua kopnyca 6 pailonax oKoHneuHO-
cmei.

KoHcTpyKiins HOCOBOM OKOHEYHOCTH € XOJIOCTBI-
MU (pacniopHbiMHM) Oumcamu. KoHCTpyKiusi HOCOBOM
OKOHEYHOCTH C TNephOpUPOBaHHBIMU  IIaT(HOpMaMH.
Konctpykuus ¢popriresHsi.

KoHcTpykuus ycuiaeHuit HOCOBOrO paioHa [yis
BOCHPUATHS HArpy3ok Impu ciemuHre. KoHcTpykuus
JHMIIA U OOpTa IpH MONEPEYHONW M IPOJOJIBHOW cHCTe-
Max Habopa.

KoHcTpykuus xopmyca B pailoHe KOPMOBOH OKO-
HeyHOCTH. OCOOEHHOCTH BHENIHMX BO3JeHCTBUIl. Bnms-
Hue TpeboBaHuil Kk BuOpauuu. KoHCTpyKuus KOpMOBOM
OKOHEYHOCTU OJHOBHUHTOBOrO cyaHa. KoHcTpykuus kop-
MOBOM OKOHEYHOCTH JIBYXBMHTOBOTO cynHa. KoHcTpyk-
LUs BBIXOJOB IpeOHBIX BanoB. KpoHiuTeilHbl rpeGHOro
Bana. KOHCTpyKIMS axTepHITEBHS OJHOBHHTOBOIO H
JIByXBUHTOBOTO CyJHA.

3.3 IlpakTuyecKue 3aHATHS

VY4eOHbIM IIIIaHOM HE TIPEAYCMOTPEHO.

3.4 JlabopaTopHbie padoThI

Y4eOHbIM IIJIaHOM HE TIPEIYCMOTPEHO.

3.5 CamocTosiTeibHAsI pa00Ta ACIMPAHTA NPH U3YYEHUH Pa3/1e/i0B U CHUILTUHBI

CamocTosTenbHast paboTa acupaHTa MpU U3yYeHUH AUCUUIUINHBI «[IpoekTupo-
BaHUE M KOHCTPYKIMS CyZI0B» cocTaBisieT 84 yaca.

B xone camocTosiTensHOM pabOThI aCTUPAHT:

- U3y4aeT MaTepHUallbl, HE OCBEILIEHHBIE B JICKLUSX;

- TOTOBUTCS K DK3aMEHY.

No \ Bonpocsl, BBIHOCUMbBIE HAa CAMOCTOSITEIbHOE U3YYEHUE

| Ko-Bo ya-
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pazzena

COB

1

2

Memoouka u nocnedosamenbHocmey papadomku 3a0aHuil Ha nPo-
eKxmupoeanue cyona/xopaons.

CynHo/kopabmb - clIoXxHas TeXHUYecKas cucrtema. [loHsaTHE O cTamusax
npoektupoBanusi. Cripalib IPOEKTUPOBAHUS. BHEIIHAS U BHYTpPEHHSIS 3a/1a4U
MIPOEKTUpPOBaHMs. MHOrOypOBHEBOE NPECTABICHUE 33]a4l [IPOCKTUPOBAHMSL.
Opranmzanusa nponecca npoektupoanuss Kb, HUW. Kourtparentsl. Ortambl
co3manus cynHa/kopabns. Cramuu (9tamsl) pa3paboTku mpoekra. [loHsarue o
KOHBIOHKTYpPE pPBIHKA T'PaXKIaHCKUX CYJOB. BBIsBICHHE THIIaXa CyJOB, MOJb-
3YIOLUXCS CIPOCOM Ha phIHKE. [1oAroToBKa NpeaKOHTPAKTHBIX IPEIIOKEHUN
o cynam. HasHauenue, coaep:kaHue M MoOcCieI0BaTelbHOCTh oTpadboTku OT3
n TT3 na npoexktupoBanue kopadisa. ConepxaHne MPOSKTHBIX padOT HA JaH-
HBbIX cTaausaX. KOHTpakTHBINA MPOEKT CyJHa, 3CKU3HBIA MPOEKT KOpalis, Tex-
HUYECKUIN WM KJIaccu(UKAIIMOHHBIA IIPOEKT, paboye-KOHCTPYKTOPCKas JAOKY-
MEHTAIHSI.

Memoouka pacuema u ananuza HA2py3KU. YpasHeHus Hazpy3Ku
(macc).

3HaueHue pacueTa Harpy3Ku MpHu MpOeKTHUpoBaHUU. MeTo mocienoBa-
TeNbHBIX NPUOIMKEHUH NpU ONpeAeNeHUH (COCTABICHHWH) HArpys3Kd CyJHa.
Crangapt Harpy3ku (OTC). 3nauenue crannapta npu pacuerax Harpysku. Co-
CTaBIISIOIINE JIEMEHTHI Harpy3ku. TaOnuibl Harpy3ku. Buabl Bogousmerie-
Hus. CocrosiHus Harpy3ku. JlenBet. XapakTepHblil COCTaB Harpy3Kd pa3ind-
HBIX TUMOB cyn0B. KoaduuuenTs! yTunusanun BOAOU3MEIIEHUS MO0 YUCTON
Ipy30M0BEMHOCTH U 1O JieABeNTY. CBS3b MEXKIY JIEMEHTaMU CyAHa/Kopadiis
U COCTaBJISIIOIMMH Harpy3ku. Buael 3aBUCHUMOCTEH Ui OMpeseneHus pasjie-
J0B Harpy3ku. M3mepurenu Harpy3ku. Buasl ypaBHeHUI Harpy3ku W NPHUHIIH-
bl UX HCIOJIb30BaHUS B Ipolecce NpoekTupoBanus. uddepeHunanbuble
ypaBHenust Hopmana u byOHoBa.

Memoouxa pacuema u ananuza 6MecmumMocmu cyona/Kopaons.

CBs13p MEXIY dJIEMEHTaMH CYJIHA/KOpaliisi ¥ BMECTHMOCTBIO KOpITyca.
[ToHATHE O BMECTUMOCTH Cy/HA. Y IeJibHAs Orpy304yHast Ky0atypa (yaeabHbIN
MOTPY304YHBIA 00BEM) Ipy3a, YAelIbHAs IPy30BMECTUMOCTh CyJHA. DMIOpa eM-
koctu. Ee HasHaueHue u cmoco® moctpoenus. [IpaBuia o rpy3oBoil Mapke.
HanBonuelil 60pT kKak kputepuil 6€30macHOCTH 3KcIutyatauuu cyaHa. Oomep
cynoB (PerucrpoBast BMecTUMOCTB). CyIIHOCTh METOJIMKH PACYETa BMECTUMO-
cti Kopabis. CrocoObl pacyeTa MOTPEOHBIX IUIOMIAZCH U 00BbEMOB MOMEIIIe-
HUHl Kopiyca U HajacTpoek. CpaBHUTEIbHBIN aHAINU3 JIOCTATOYHOCTH 0OBEMOB
U IUIoUIazied Kopryca M HaJCTPOEK KOpalis Ui pa3MeleHUs BOOPYKEHUS,
Ooe3zanaca, SHEpPreTUKH, 000PYJJOBAHUS U T.II.

21

Oobecneuenue mpebosanuil o X00KOCMU NPU NPOCKMUPOBAHUU C)-
006 u Kopabaei.

KoMmoHeHTHI conmpoTuBIeHUS ABWXKEeHHN cyaHa. [logcuer compoTus-
JIEHUs B Tpoliecce mpoektupoBanus. [IpomynscuBHbIi kK03 dunment. O0mme
CBeJIeHHUsI O cmocobax ompeseneHusi TpeOyeMoil MOIIHOCTH JHEepreTH4ecKOi

21
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YCTaHOBKH. AHAJIN3 KPUBBIX MOIIHOCTU M CONPOTHUBICHUS. KpuTHueckas cko-
pOCTh. DKCIUTyaTallMOHHAs CKOPOCTh. 3arac MOIIHOCTH, Kod(hduuueHTt wuc-
MOJIb30BAHUS CKOPOCTH. XapaKTepUCTUKH U K03 uimenTsl Gpopmbl Kopiryca.
CBs13b IIaBHBIX pa3MEpPeHH, UX COOTHOLICHUN U KO3 (ULIHMEHTOB KopIyca ¢
XxoakocThio. Teopernyeckuii yeprex. CrocoObl MOCTPOSHUSI TEOPETUYECKOTO
yeprexa. Mcrnonb3oBaHue CepUHBIX O00BOMOB. AHAIUTUYECKHUE METOJBI IO-
CTPOCHUS TEOPETHUECKOTO YePTExkKa.

Tpebosanun Kk npouHocmu u KOHCMPYKYUU Kopnyca.

OO6mme TpeOoBaHUs K MPOYHOCTH U KOHCTPYKIIMU KOPITyca CyHa U KO-
pabust. Metoabl obecrieueHus o01eit 1 MecTHOU npovyHocTr. O0mme TpedoBa-
HUs K 00€BOH 3amuTe Kopalis U ero XKUBYUECTH.

OCHOBBI TEOPUM M METOJA0B NMPOEKTHPOBAHMSA CYI0B U KopaobJieil ¢
HOBBIMH NPUHIUNAMH MOIeP:KAHUS.

Cyoa u kopabau na nooeoouvix kpulivax (CIIK u KIIK).

CoBpeMeHHOE COCTOsIHME, KJIacCU(UKALMs U OCHOBHBIC HAIpPaBICHUS
ucnons3zoBanust CIIK u KIIK. CriocoOb1 onienku ocHoBHbIX KadecTB CIIK u
KIIK na HayanbHO# cTaguu npoekTtupoBaHus. [IpuHIMNIBI 06IIero pacmosno-
xenus u apxutektypbl CIIK U KIIK. Onpenenenne rnaBubix snemeHToB CITK
u KIIK B nepBoM npuOImMKeHnu.

Cyoa u kopabnu na eo3oywnoii nooywike (CBII u KBII).

CoBpeMeHHOE COCTOsTHHUE, Kiaccu(UKalus U OCHOBHBIE HalpaBJICHUS
ucnons3zoBanuss CBIT u KBII. CriocoOb1 onienku ocHoBHBIX KadecTB CBII u
KBII Ha HayanpHBIX CTaAUAX MPOEKTUpOBaHMA. [IpuHIMIIBI 00IIero pacmnoso-
XKEHUS U apXUTeKTypbl aMmpuOuiineix u ckerobix CBII u KBII. Ocobennoctu
pacueroB octoiiunBoctr CBII n KBII. Onpenenenue riiaBHbIX 3JIEMEHTOB aM-
¢ubmitabix u ckerossix CBII n KBII.

Oco0eHHOCTH NMPOEKTHPOBAHUS MOABOJHBIX JIOJAOK U IIy0OKOBO.-
HBIX ANNapaToB.

Pacuemut neo6x00umwlx 00vemo6 u naagyvecmu.

3HaueHUe BMECTHUMOCTU MNpPHU TNPOESKTHUPOBAHUHM IMOJBOJIHBIX JIOJOK M
anmaparoB. Knaccudukanus nomemenuii, pacupeaencHie 00beMOB 10 paszie-
nam u rpynnaMm. CrocoObl pacuera HOTPEOHBIX OOBEMOB U IJIaBYyUECTH.
bannactupoBka u obecriedeHre T0MOTHUTEIbHON TIaByYeCTH.

Ilpoexmuposanue oougezo pacnonoxcenus.

OcHoBHBIE TpeOOBaHUS K apXUTEKType Kopmyca. Pazmerienue Boopy-
KEHHSI, TIOCTOB yNPABICHUS U CBSI3U, YHEPreTHUECKON yCTaHOBKU UM JIMYHOTO
coctaBa. [Topsok pa3paboTku uepTexeit 00IIero pacronoKeHusl.

Memoowvt onpedenenus 6000u3IMenieHUsA U 21A8HbIX PAIMEPEHUIL.

OmnpeneneHne BOJOU3MEUICHNS] HAa HAYAJIBbHBIX CTaJMAX MPOEKTHUPOBA-
HUs. MeTollbl COBMECTHOTO pEIlIeHUs] YpaBHEHHH Macc, 00beMOB U IUIaBy4Ye-
CTH.

Oc00eHHOCTH MPOEKTUPOBAHUA OKEAHOTEXHUKH.

CoBpeMeHHbIE TUIIBI IJIaBYYHX OypPOBBIX YCTAHOBOK U JIPYTHX CPEJICTB
okeaHOTeXHUKU. OOOCHOBaHHE AJIEMEHTOB MOJIYHOrPYKHBIX OYPOBBIX yCTaHO-
BOK. IIpoekTrpoBaHue yCTpOHCTB MO3MIMOHUPOBAHUS Uil OYpPOBBIX CY/OB U

21
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ycTaHOBOK. OOOCHOBaHHE 3JIEMEHTOB CaMOIOJBbEMHBIX OYpOBBIX YCTaHOBOK.
OCOOCHHOCTH MPOEKTUPOBAHUS IIJIABKPAHOB, JIOKOB M JIPYTHX CPEICTB OKe-
aHorexHuku. (OOecrneueHne O€30MaCHOCTH OSKCIUTyaTallud TPOCKTUPYEMO
OKeaHOTeXHHKH. CIOCOOBI OIICHKH OCHOBHBIX Ka4eCTB IUIABYYHX OYpPOBBIX
YCTaHOBOK U IUIABYYUX MOPCKUX MHYKEHEPHBIX COOPYKCHUHI B HA4aJILHOU CTa-
IIMH TIPOCKTUPOBaHMs. BinsiHue BHENIHEH cpe/bl U YCIIOBHH 3KCILTyaTalluyd Ha
BBIOOpP OCHOBHBIX 3JIEMEHTOB IIaBYYHX OYPOBBIX YCTAaHOBOK M IUIABYYUX MOP-
CKUX WH)XCHEPHBIX COOPYIKCHHI.

Ycunenua koncmpykuyuii kopnyca onsa nnasanus 60 1voax.

Knaccudukanus cynoB jieoBoro iaBanus. OCHOBBI KIaCCH(PHUKAIUH.
CooTBeTCTBHE KAaTErOpHuH JIEAOBBIX YCUJICHUN U YCIOBHM 3KcrutyaTtauuu. Tpe-
OoBanus K popme Kopmyca. [IpoTsKeHHOCTh PaiiOHOB JIEIOBBIX YCHIICHUH (J1e-
JIOBBI TIOSIC, IEPEXOTHBIE PAOHBI).

PopMHUpPOBaHHE KOHCTPYKLMHU KOPITyCa B pallOHaX JIEJOBBIX YCUJICHUM.
Cucrembl HabOpa KOHCTPYKUUH B paiioHe neaoBoro mnosica. KoHcTpykTUBHAS
KOMIIOHOBKA JTHHIIA, TIONEPEYHbIX MepeOOpOK, JIEJOBBIX Maay0 W miatdopm.
KomnoHoBka kKOHCTpykuMil okoHeyHocTei. KoHCTpykumsi mTeBHEW CylOB
JIEZI0BOTO TJIaBaHUS.

Haocmpoiiku, pyoku.

Knaccudukanuss Haactpoek u pyOook. OcoOEHHOCTH KOHCTPYKIIMH
JUIMHHBIX M KOPOTKUX HAJCTpoeK U pyOok. KoHcTpykius kopmyca B MecTax
OKOHYAHUS HAACTPOEK U pyOOK. BHyTpeHHHE KOHCTPYKIMM HAJICTPOEK U py-
60k. CriocoObl OTKIJIIOUEHHS HAJACTPOEK M pyOOK OT OCHOBHOT'O KOpITyca: pac-
LIMPUTENIbHBIE U CKONb3ALIME coennHeHus. HaacTpolku U pyOKu U3 JIETKHUX
CILIaBOB.

Dynoamenmul n0O cyo0o8vle MEXAHUIMBL.

Hasnauenue u knaccugpukanus pynnamentoB. Cuibl, eiicTByIoIME Ha
¢bynnamenTsl. OcHOBHBIE TpeboBaHUs K ¢pyHIameHTaMm. KoHcTpykuust pyHaa-
MEHTOB I10/] IVIaBHBIE IBUTATENN, KOTJIbI, BCIIOMOTaTENIbHBIE MEXaHU3MBI.

Bo3zmoorcnocmu gpopmuposanun munoevix KOHCMPYKUUIL OCHOBHBIX
yacmeil Kopnyca cyoHa.

Brusiaue TpeboBanmii yHH(UKAIMKM U CTaHIapTU3aluKu Ha popMupoBa-
HUE CTPYKTYPHBIX COCTaBJISIONIMX KOpIyca cyaHa. MoZyibHbIE IPUHIIMIIBI
(dbopMHpOBaHUsI KOpITyca CyIHa.

Harpysku, neiicTByiomue Ha KOHCTPYKIHHU CY/10B.

Knaccugpukayusa nazpy3ox.

Harpy3ku ot BO31€MCTBHS BHELIHEN CPENIbl, BO3CUCTBUS IPY30B U Me-
XaHU3MOB; aBapUWHBbIE U HCHbITaTeNbHbIe Harpy3ku. Knaccuduxanus Harpy-
30K B 3aBUCUMOCTH OT IPOAODKUTEIBHOCTH JAEUCTBHUSA, XapaKTepa N3MEHEHHUS
BO BPEMEHU, PEAKLIUN KOHCTPYKLMI HA BHEIIHNUE BO3/ICHCTBHS.

Haczpy3ku na muxoii éode.

OOmuit mpoAoaBHBIN M3TH0 KOpIyca cynHa Ha Tuxoi Boje. CocTamis-
IOLME HArpy3KU CyAHA; paclpeiesieHHbIE, MOIypaclpeesIeHHbIE U COCPENO-
TOYEHHBIE COCTaBJAOIIME. MeTobl KOMIOHOBKM HAarpy3kd M IOCTPOEHUS
SIIOP pacHpeiesieHus] COCTaBJSIIOIIMX HArpy3Ku Mo JUIMHE cynHa. Meronuka
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OIIpeJIeNIeHUs] M3TUOAIOIMX MOMEHTOB U Iepepe3biBaomux cuil. Ctoxactuie-
CKUH XapakTep Harpy3oK Ha TUXOW BOJE M I11eJIeCOO0pPa3HOCTh €ro yuera npu
OTIpeJIeIEHU N U3TUOAIONIIX MOMEHTOB H NEePEPE3bIBAIOLINX CHII.

Bonnoevie nazpy3ku na kopnycnole KOHCIMPYKUUU.

MeTo1bl OLIEHKH BOJIHOBBIX Harpy3ok. BojHOBBIE Harpys3ku Ha pery-
JISPHOM BOJIHEHUU; CTaTHYeCKas MOCTAaHOBKA Ha BOJIHY, OIpeleieHHe Kodd-
(dunmeHTa BOJIHOBOTO M3rubaronero MmomMenra, agpdexkr Cmura. [Toustue o mMe-
TOZAE OIpPEACNICHUs] BOJHOBBIX Harpy30K MHpHU Kauke CyJHa Ha HEPEryJSIPHOM
BosiHeHUU. CTpPYyKTypa 3aBUCHUMOCTEH, MCIONb3YIOIIUXCS B MPAKTUKE MPOEK-
TUPOBAHUS KOHCTPYKIMI: 3aBUCIMOCTH JIJISl OTPEJIeNIeHUs] BOJHOBBIX M3TrH0a-
IOLUX MOMEHTOB, 3aBUCHUMOCTU Ul OIpPEJEICHUs] BOJHOBBIX JIaBJICHUIL.
[TonstTre o MeTogax pacyeTa KPYTAIIUX W TOPU3OHTAIBHBIX H3THOAIOIINX
MOMEHTOB.

Yoapuwie nazpysxu npu cnemunze. Bonnoeasa euopayus.

[TonsiTust 0 MHUIIEBOM U OOPTOBOM CIEMMHIE. Y JapHbII U3rnbaroniuii
MOMEHT. YJlapHble JaBJCHHUS TpPU JHUIICBOM clieMUHTe. BnusHue ¢opmsl
KOpIyca B HOCOBOM pallOHE Ha XapakTep paclpeleleHUs M 3HAYeHUs JaBiie-
Huil. [loHsTHE O BOMIHOBOW BHOpalMK U MOPSAJKE €e y4yeTa MpH MPOSKTHPOBa-
HHUH KOHCTPYKIIUH.

Huepyuonnvle nazpy3xu npu Kauke.

[TonsiTue O MeTolle OLIEHKM WHEPLMOHHBIX Harpy3ok. PacderHble
3aBUCHUMOCTH.

Jleooevie nazpysku.

XapakTtep J€A0BBIX HAarpy30K B 3aBUCHUMOCTU OT YCIIOBUM B3aUMOJEH-
CTBUS KOpIIyca Cy/AHa cO JbA0M. MoJieb OLIEHKH yJIapHbIX Harpy3ok. Mozeins
OLICHKU Harpy30K IpH JIEIOBBIX CHKATHSIX. XapaKTEPUCTUKU HArpy3ok. Brius-
HUE Macchl U CKOPOCTHU X0Jia cyAHa. BrnusiHue ¢popmel kopmyca.

Hcnvimamenvnvie nazpy3ku. Aeapuiinvle Hazpy3Ku.

OcHoBHbI€ OHATHA. PekoMeH1a1ny o onpeaeseHuro.

OCHOBBI NIPOEKTUPOBAHUSA CYAOBBIX KOHCTPYKIMM.

Ilonamue - npoekmuposanue cyo0o6vlx KOHCIMPYKYUIL.

[TpoexTtupoBanue - mouck HambOomnee 3G(HEKTUBHOTO BapuUaHTa KOH-
CTPYKTHUBHOTO 00JMKa U HarboJiee palloHaIbHBIX 3HAUEHUH KOHCTPYKTHUBHBIX
napamerpos. [lapamerpuueckoe npoektupoBanue. Konctpyuposanue. Ilocra-
HOBKa MpoO0JeMbl MPOEKTHPOBAHHUS B BHJE 334yl MaTeMaTHYeCKOro Ipo-
rpaMMupoBausa. OCHOBHBIE NMOHATHS, onpenencHus. COBpEMEHHOE COCTOSIHUE
U MIEPCTIEKTUBBI COBEPILIEHCTBOBAHMS METOOB MPOEKTUPOBAHUS CYIOBBIX KOH-
CTPYKIIUH.

Kpumepuu npoexmupoeanus cy0o6vix KOHCMPYKYUL.

HanexHnocTs - KpuTepuil IpOEKTUPOBAHUS KOHCTPYKIUH. OmacHble Co-
CTOSIHUSI KOHCTPYKUHUHU: MOBpPEXACHUs, pa3zpyuienus. GopmynupoBka Halex-
HOCTH B TE€pMHUHaX mapameTpoB cocTossHud. [lonarue o koadduimenrte 3anaca
1 aKTOpax ero OnperesIomuX.

TexHomornuyHOCTh KOHCTpYKIH. Kputepun texnonormynHoctu. O6ec-
MEYCHHE TEXHOJOTUYHOCTH HA PAaHHUX CTAIUAX MPOSKTHPOBAHUS: BHIOOD
(GhopMBI KOpIyca; COrIacoBaHUE pa3MEpPOB IPY30BbIX MOMEIIEHUN ¢ rabapuTa-
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MU CEKLHH, TUIIOpa3MepaMH JMCTOBOIO M MPO(UIBHOTO MPOKAaTa, BETMIYUHON
mnanuy. BiusiHue mmanuu Ha Maccy, TPyJI0€MKOCTh U CTOMMOCTb U3rOTOBIIE-
HUS KOHCTpYKUuHU. O0ecrieyeHre TeXHOJIOTUYHOCTH Ha CTaIUSX TEXHUYECKOTO
U paboyero MpoeKTUPOBAHUS: pallMOHANIbHAs pa3OMBKa KOpIyca Ha OJIOKU U
CEeKIMH; YHU(DUKAIUS TUIIOPa3MEPOB MaTepHala; ooecrnedeHne MakCUuMalbHO-
IO KCIOJIb30BaHUS MaTepHasioB; BbIOOp HanboJiee MPOCTHIX JIeTalel U y3JI0B;
o0ecrieyeHrne MPUTOTHOCTH KOHCTPYKIIMM K aBTOMAaTH3MPOBAHHOMY H3TOTOB-
JICHUIO.

TeXHUKO-IPKOHOMUYECKUE KPUTEPUU IPOECKTUPOBAHMS CYJOBBIX KOH-
CTpYKLUI. MUHUMU3AIMSA MacChl KOHCTPYKIUMU. MUHUMU3AIUS TPYIOEMKOCTH
U3TOTOBJIEHUS] U CTOMMOCTH KOHCTPYKIIMH.

Hopmamuenan 6aza npoekmupoeanus KOHCMPYKYUil KOpnyca cyond.

[TpaBuna kmaccu(UKAIMOHHBIX OOIIECTB — OTPAKEHUE OMBITA MPOEK-
TUPOBAaHUSA U SKCIUIyaTallud KOHCTPYKUUH Kopmyca cyaHa. [IpuHumnsl mo-
cTpoeHus u coBepiieHcTBoBaHUs [IpaBui. Poinp IIpaBuin kinaccupukannoHHbIX
opraHm3aluii B 00ecleueHUH HAJSKHOCTH KOHCTPYKIUMN KOpIyca Cy/aHa,
(bopMHpPOBAaHNUN KPUTEPHUEB IPOCKTHPOBAHUS CYIOBBIX KOHCTPYKITHHA.

HopMbl mpouHocTH Koprmyca cyJoB U KopaOieil — anmapat asis mpoek-
TUPOBAHUS HETPAJAULIMOHHBIX KOHCTPYKIUI CYJOB M KOHCTPYKIMI MOPCKHX
COOpY>KE€HHH HOBBIX TUIOB. [IpMHIIMIIBI MOCTPOSHHUS, Pa3paOOTKU U COBEPIIECH-
CTBOBaHMSI HOPM IIPOYHOCTH.

[Tonoxenus mo KoHcTpyupoBaHHi0. OO0OIIEHHE OmbITa Pa3paboOTKU
KOHCTPYKUIHN. ATbOOMBI TUIIOBBIX KOHCTPYKTOPCKHUX PELIEHUH.

IIapamerpuyeckoe NPOEKTHPOBAHHE KOHCTPYKIUI KOPIIyca CyIHA

Obwue nonodxcenus napamempuqecKkoz0 NPOEKMUPOEAHUA KOH-
CmpyKuuil Kopnyca cyoua.

Hexommosuinus 00bekTa (Kopmyca CyJIHa) M Ipoliecca MpOeKTUpPOBa-
Hus. KoMnoHoBKa U coriacoBaHre KOHCTPYKTUBHBIX cxeM. Bribop marepuana.
®daxTophl, ONpPEENSIONINE BHIOOP XapaKTepUCTUK MaTepuaia. Y CJIOBHbIE MO-
JI€JIA IPOEKTUPOBAHMSI.

Ilpoexmuposanue KOHCMPYKMUGHBIX ITIEMEHMOB.

Mopenu "noBeaeHus" KOHCTPYKTUBHBIX (JMCTOBBIX U 0AJIOUHBIX) dIie-
MeHTOB. Mojienu n3ruba JTHCTOBBIX M OaJlOUHBIX AJIEMEHTOB B YNPYyroil cra-
i, Monenu ynpyro-miacTu4eckoro J1eOopMHUpOBaHUS JTUCTOBOTO M (MJIIH)
OasioyHOTO IeMeHTa. [IpenensHoe COCTOSIHHE JIMCTOBBIX M OATOYHBIX JIEMEH-
TOB, 3arpy’KEHHBIX JIOKAIBHON U (WJIM) PaBHOMEPHO-pACIpEAEIEHHON Harpys-
Koi. MoJien ycTOMYMBOCTH JIMCTOBBIX M OAIOUHBIX 3JE€MEHTOB MPH Pa3JIny-
HOM XapaKkTepe HarpyXeHusl.

[TocraHoBKa M pelleHHe 3ajaud MPOESKTUPOBAHUS JHUCTOBBIX U Oanoy-
HBIX JIEMEHTOB Ha OCHOBE TpeOOBaHHI HOPMAaTHUBHBIX JOKyMeHTOB (IIpaBui
Perucrpa, Hopm npounoctn):

- IPOEKTHUPOBAHUE HAPYKHOM OOIINBKH;

- IPOEKTUPOBAHHNE HACTUIIA BTOPOTO JHA, MaTyObl, MIaT(GOpMBI;

- MPOEKTUPOBAHNE OOIIMBKY MPOJIOJIBHON 1 TTOTIEPEUHOM MepeOOpKH;
- IPOEKTUPOBaHHUE OAJIOK OCHOBHOT'O Ha0Opa KOHCTPYKIIHIA;

- MPOEKTUPOBAaHNE TOPPUPOBAHHOTO MOJIOTHHUIIA IEPEOOPKH;
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- IPOEKTUPOBAHUE MUILIEPCOB, PACIIOPOK, JIEMEHTOB IOJIYNIEPEOOPKHU.

IlIpoekmupoeanue KOHCMPYKYUU KAK COGOKYRHOCMU JIUCHO8 U 0a-
JIOK Haobopa.

Mogenu "noBeneHus" KOHCTPpYKIMUA Koplyca cyaHa. Mojenu: Hepas-
pe3Has Oanka; IMaHroyTHas pama, epeKkpbiTue (Yrpyras CTaaus; MpeebHOe
cocrosiHue). Mojienb yCTOWYMBOCTH CTEPKHEBOM CUCTEMBI.

[TocraHoBKa U pelleHHE 337ad MPOEKTUPOBAHUS KOHCTPYKIMM Ha oOc-
HOBE HOpMATUBHBIX TOKyMeHTOB (IIpaBun Peructpa, Hopm npounocT):

- TIPOCKTUPOBAHUE PAMHOIO HaOopa MHUINA 0e3 JTBOWHOrO JHA M C JBOWHBIM
JTHOM,;

- IPOEKTUPOBAHUE OCHOBHOTO M PAaMHOTO Habopa rnepedopok HePTEHATUBHBIX
CYyJIOB;

- IPOEKTUPOBAHUE PAMHOr0 Habopa namyObl ¢ BEIPE30M I'PYy30BOIO JIIOKa,

- IPOEKTHPOBaHNE paMHOr0 Habopa many0 6e3 BBIPE30B;

- IPOEKTHPOBaHKE OOPTOBOrO HAOOPa,

- MPOEKTHpPOBaHUE BepXHEH mManayOnl (yyacTKoB manyObl) 1Mo TpeOOBaHUSAM K
YCTOMYUBOCTH.

IIpoexmupoeanue npooonvHbIX céA3ell KOPpRyca cyoHa.

Mogenb Kopiryca CyaHa - COBOKYMHOCTb 3(P(GEKTUBHBIX MPOIO0THHBIX
cBsi3el (PKBHUBAJIEGHTHBIH Opyc). XapaKTEepUCTHUKU SKBHBAJEHTHOro Opyca.
Ponb oTenbHBIX cBsi3el B 0OeCTieYeHHH 001Iel TPOYHOCTH U KECTKOCTU KOP-
nyca cynHa; (opmyna IlankoBuua. PenynupoBaHue JIHCTOBBIX 3JE€MEHTOB.
Onpenenenre XapakTepUCTUKN SKBUBAJIEHTHOTO Opyca ¢ yu4eTOM peaylupoBa-
Hus. llpenensHble u3rnbaromme MoMeHTHl. OCOOEHHOCTH MOJAEIMPOBAHUS
KopIryca cyAHa ¢ OOJBIINM PacCKphITHEM MalyObl. [ OpU30HTAIBHBIA H3THO U
Kpy4Y€HHUE KopIlyca Cy/IHa.

[TocraHoBKa W pelieHue 3ajady MPOEKTUPOBAHMS MPOJIOJIBHBIX CBS3€i
KOpIlyca Ha OCHOBE TpeOOBaHUI HOpPMATUBHBIX JTOoKyMeHTOB (IIpaBmi Peru-
ctpa, Hopm npounoctn):

- NPOEKTHUPOBAHME MPOJOJIBHBIX CBs3eil cyaHa 0e3 ydera peaylupOBaHM
JIMCTOBBIX AJIEMEHTOB;

- NPOEKTUPOBAHHUE MPOJOJBHBIX CBSI3€H C YUETOM PENYLIMPOBAHMSI JIUCTOBBIX
3JIEMEHTOB;

- IPOEKTHUPOBAHUE MPOJOJIBHBIX CBSI3€H KOpIyca CyJaHa ¢ OOJBbIINM pacKpbl-
THEM TayOFbl.

IlIpoexmupoeanue 1€006b1X ycuneHui.

Monenu nmoBeneHHUs OOPTOBBIX KOHCTPYKLUWN MpU JEUCTBUU JIEJOBBIX
Harpy3oK: yrpyras ctajgus paOoThl JHCTOBBIX M OaIOUHBIX AJIEMEHTOB, pam-
HbIX O0asiok (10 GuOPOBOIl TeKyuecTH); MpeAebHOe COCTOSHUE OOIIMBKH, Oa-
JIOK OCHOBHOTO Habopa, O0OPTOBOM KOHCTPYKIMH B LeJIOM. Moaenn MecTHOM
YCTOMYMBOCTH CTEHOK 0ajlok OCHOBHOTO M paMHOro Habopa. Mozenu "3aBana"
(motepu yCTOMYMBOCTH TUIOCKOH (DOopMBI M3ruba) 0ajoKk OCHOBHOTO Habopa.
Mopenu MECTHOTO CMATHSI KPOMOK JINCTOBBIX KOHCTPYKLIAM.

ITocTaHoBKa M pelIeHue 3a7a4 MIPOEKTUPOBAHUS KOHCTPYKIUHN JI€0BBIX
YCUJICHHH Ha OCHOBE TpeOOBaHUII HOpMAaTHBHBIX NOoKyMeHTOB (IIpaBun Peru-
ctpa, Hopm npounoctn):
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® - [IPOEKTUPOBaHHE OOLIMBKH JIEIOBOIO M05Ca U NEPEXOAHBIX OSACHEB;

® [IPOCKTHpPOBaHHE OaJOK OCHOBHOrO Habopa (momepedHas U MPOJOJIbHAs
cucteMbl Habopa);

® [IPOCKTHUPOBAHUE PAMHBIX OAJIOK;

® [IPOEKTHUPOBAHHUE JINCTOBBIX KOHCTPYKLUHUH (CTEHOK BBICOKMX paMHBIX Oa-
JIOK, (JIOPOB, CTPUHIEPOB, YYACTKOB JIEJIOBBIX Maiy0, IuaThopM U Iore-
PEUHBIX Mepe0OPOK, MPUMBIKAIOLINX K 0OPTY).

Ilpoekmuposanue 3n1emenmog y3106 KOPRYCHbIX KOHCMPYKUUIL.

[TpoextnpoBanue kHuL. TpeGoBaHHE PaBHOINPOYHOCTH KHUIBI U CO-
enuHsieMbIX Oanok. BimsHue ¢(opmMbl KHHIBI Ha YPOBEHb KOHIEHTPALUU
HaNpsDKCHUN B y3ie (Ha 3HaYeHHS KOA(PQPHUIMEHTOB KOHICHTPAIUU HarpsiKe-
Huil). YcroiunBocTh KHULBL. KOHCTpyKTHBHOE obecreueHue yCTOMYMBOCTH
KHMII.

V31bl nepeceueHust 6aJOK OCHOBHOTO M paMHOro Habopa. Xapakrep
HaIIpSHKEHHOTO COCTOSHMSL B y3i€. Buael noBpexacHuil. XapaKTEepUCTHKU
yCTaNOCTHOI npouHocTH. Bbi0op popmMbl BeIpe30B A poxoaa 06asoKk OCHOB-
HOro Habopa. BeiOop ¢popMbl 1 pa3sMEPOB COEAMHUTEIBHBIX IEMEHTOB (pedep
KECTKOCTH, COEIMHUTEIbHBIX IUIAHOK). XapaKTePUCTUKU TEXHOJIOTHYHOCTH
Pa3IMYHbIX BapHAHTOB y3JI0B.

OOmrast cxema NPOEKTHPOBAHUS 3JIEMEHTOB Y3J0B KOPIYCHBIX KOH-
CTPYKUHUI 110 TpeOOBaHUAM K YCTaJIOCTHOW MPOYHOCTH.

ABTOMATH3HMPOBAHHOE NPOCKTHPOBAHHE KOHCTPYKIHH Kopmyca
CyAHA.

Cucmemvt asmomamu3suposannozo npoekmuposanus (CAIIP).

Knaccugpukanus CAIIP. OcHoBHble nmpuHiunsl opranuzauuun CAIIP.
Pons CAIIP B coBepiIeHCTBOBaHNN KOHCTPYKIUI KOpITyca Cy/IHa.

Cneyuanuzupoeannvie noOCUCmeMbl NAPAMEMPUYECKO20 NPOEKHU-
POBAHUA KOHCMPYKUUIL KOPRYCca CYOHA.

3amauu ¥ CTPYKTypa CHELMAIU3UPOBAHHBIX IMOJCUCTEM MapamMeTpuye-
CKOTO ITPOEKTHPOBaHUS KOHCTPYKLUI Kopiyca cyaHa. MeToauueckre OCHOBBI
aBTOMATHU3HPOBAHHOTO MAaPAMETPUUECKOTI0 MPOEKTUPOBAHUSI KOHCTPYKIIUH.

Aemomamu3supoeannas paspabomka padoueil KOHCHPYKMOPCKOU
OOKyMEeHmayuu — aé6momamu3upo6annoe KOHCmpyupoeanue.
ABTOMAaTU3MpOBaHHas pa3paboTka paboueil KOHCTPYKTOPCKON JOKYMEHTAIH
C UCIOJB30BAaHMEM CHCTEM HHU3KOTO, CpPEAHET0 M BBICOKOIO YPOBHS
MeToaudeckre 0OCHOBBI aBTOMAaTU3HMPOBAHHOTO KOHCTPYUPOBAHUS.

HUTOI'O: 84

4 Oo6pa3oBaTesibHbIE TEXHOJIOTUHN

ITpu ocBoenun aucuuiuinHbl «II[poeKTUpOBaHME U KOHCTPYKIHS CYAOB» HCIOJB3Y-
IOTCS CIeyroIre 00pa3oBaTeIbHbIE TEXHOJIOTUU:
- AKTUBHBIE (JICKIUN);
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- “H(pOPMAITMOHHBIC (aHATU3 U 0030p UCTOYHUKOB HH(POPMAIIHH);

- KOMITBIOTEPHBIE (BUPTYAJIbHBIE U CETEBbIE MHTEPHET-TEXHOJIOTUN),

- HGOPMAITMOHHO-KOMMYHHKATUBHBIC (KOMITLIOTEPHI, TEJIEKOMMYHUKAIIMOHHBIE CETH),

- KOMMYHHUKATHBHbIE (0OCYKII€eHHE MpOoOJieM Ha ayJIUTOPHBIX 3aHITHUSX, KPYIJIbIC
CTOJIbI, TUCIYTHI, YYACTUE B ACMHUPAHTCKUX HAYUYHBIX MU HAYYHO-TIPAKTHUYECKUX KOH-
dbepeHnusx),

- MpoOJIEMHbIE 33JIaHUS ACTIMPAHTaM, U UX MPEJICTaBIIeHNE, Pa300p KOHKPETHBIX CUTY-
aruim.

5 OuneHoYHbIE CpeacTBa JJisl TEKYLIero KOHTPOJIsI YCIIeBAeMOCTH M IPOMEKY-
TOYHOM aTTeCTAIUM 10 UTOTAM OCBOCHMS IV CHUIIINHBI

ITo nToram ocBocHUSA AUCHUILIMHBI aCIIMPAHTOM CHACTCA DK3aMCH.

DK3aMeH OOCHHUBACTCA II0 CHUCTCMC: OTJIMYHO, XOPOIIO, YAOBJICTBOPUTCIIbHO, HC-
YAOBJICTBOPUTECIIHHO.

OTtnuyHO MOJIHBIN I‘paMOTHHﬁ OTBET IO BCEM TPEM BOIIPOCAM, conepmamnﬁ npume-
PpbI, B TOM YUCJI€ COOTBCTCTBYIOIIHNEC TEMC Hay‘IHO'I/ICCHeI[OBaTeHI)CKOfI JCsI-
TCIBbHOCTHU COUCKATCIIA.

Xopomo IIPaBUJIBHBIN TPAMOTHBINA OTBET, HO:

a) TpeOYIOUIMI yTOUHEHUS 110 OAHOMY U3 33JaHHBIX BOIIPOCOB;
0) MpH HAJTMYUU OJTHOTO - IBYX HEJ0YETOB;

B) JIONYyIIEHA OJIHA Herpy0Oast omuoKa.

Y 10BIETBOPUTETBEHO IIPaBUJIBHBIN TPAMOTHBINA OTBET, HO:

a) TpeOyIOIIHI YTOUHEHHH 110 BCEM BOIIPOCAM;

0) nomymieHa rpy0ast ormmoxa;

B) IPU HATMYWU OOJIee TBYX HETOUYETOB;

F) Ha TCOPETUYCCKUE BOIIPOCHI AaHBI MCUHCPIIBIBAIOIINE OTBCTHI, HO OTCYT-
CTBYIOT MPHUMEPHI, UIUTFOCTPUPYIOIINE COMCKATeleM MOHHUMaHHE CYTH BO-
IPOCOB.

HeynosnersopurensHo a) HenpaBUIbHBIE OTBETHI Ha JIBa U 00Jiee BOIIPOCOB OUIIETA;
0) Korga 4uciao OuMOOK MPEBOCXOAUT HOPMY, NPH KOTOPOH MOXKET ObITH
BBICTaBJICHA MOJIOKUTENIbHAS OLIEHKA.

Tekyiuii KOHTPOJIb OCBOCHHUS MaTepuaja Mo KaxaoMy pa3feiny AUCIUILIUHBI OCY-
HIECTBIISETCS TECTUPOBAHUEM.
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Oopa3uywl oyenouHvix cpeocme
0111 NPOGEOCHUAL MEKYyuye20 KOHMPOJiA 8 6ude mecmos

Tecmut k pazoeny 1:
Bomnpoc 1: OcHOBBI TEOPUH U METOAOJIOTHUH TPOEKTUPOBAHHS.
Bomnpoc 2: Harpy3ku, 1eliCTBYIOIIME HA KOHCTPYKIUU CYIOB.

Tecmot K pazoeny 2.
Bonpoc 1: TpeboBanus k 006ecreueHuI0 OCTOMYUBOCTH.
Bomnipoc 2: YpaBHeHHE OCTOMYMBOCTH M €TI0 UCIIOJIH30BAHUE.

Tecmul K pazdeny 3:
Bomnpoc 1: Onpenenenue OCHOBHBIX 3JIEMEHTOB MTPOCKTUPYEMOTO KOPaOIsl.
Bonpoc 2: C/r cyna uist nepeBO3KU reHepaIbHBIX TPY30B.

Tecmul Kk pazoeny 4:
Bonpoc 1: KoHcTpykius 60pTOBOT0O NEPEKPHITUS JIETOKOA.
Bomnpoc 2: BHenHue Harpy3ku, JeMCTBYIOIIUE HA CYAHO.

6 YueOHO-MeTOAMUYEeCKOe U MH(OPMAIIMOHHOE 00ecnevyeHne TUCIIUIINHBI

6.1 OcHoBHas JuUTEpaTypa

Ne ABTOD(BI) 3arnaBue N3parensctBoO, Hasnaue- | Kon-Bo 3k3.
/1 roJ U3IaHuAg HHUE, BUJT B OMOII-K€
U3/IaHus,
rpug
1 2 3 4 5 6
1 I"aiikoBHY Teopus NpOEKTUPOBAHUS BOJLOU3- CII6.: U3n-Bo Momno-
A . Mermamux kopabneit u cynos. B 2 | HUL MOPUH- rpadus
1. T. 1. Onucanue cucremsl «Ko- TEX, 2014.
padIIby
2 | laiikoBu4 Teopuss mpoexTtupoBanusi Bozgous- | CII6.: U31-Bo Moso-
A. N. Menrarmux kopaosei u cynos. B 2 | HUIl MOPHUH- rpadus
1. T. 2. Ananu3 u cunre3 cucremsl | TEX, 2013.
«Kopabiby»
Bepcus: 1.0 Bes noonucu doxymenm oeii 3 cymox nocae pacneuamia. Jama | 107y, V9 No Cmp. 19 u3 25

u epems pacnevamku:
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3 | Aummk B.B. | IIpoekrupoBanue Cy10B JL: YuebHuk 28
Cynmoctpoenue, AnA By30B
1985.
4 | bapabaHnoB Konctpykuust kopmyca Mopckux | CII6, Cynmoctpo- | YueOHUK 11
H.B., Typ- cynoB. B 2-x tomax. Towm 1. OG- | enue, 2002 JUIS BY30B
mos I'.I1. e BOIPOCHl KOHCTPYHPOBAHUS
KOpITyca CyHa.
5 | bapabanos Koncrpykuus xoprmyca wmopckux | CIIO, Cynoctpo- | YueOHUK 11
H.B., Typ- cynoB. B 2-x Ttomax. Tom 2. | enue, 2002 JUIsl By30B
moB I'.11 MecTHast MPOYHOCTh U MPOEKTUPO-
BaHUE  OTHEIIBHBIX  KOPITyCHBIX
KOHCTPYKIIMH CY/IHA
6 |- [paBuna 2019. Poccuiickmii peu- | M.: 2020 Hopwma- https://www
Hoii Peructp PO THUBHBIM rivreg.ru/iz
JTOKYMEHT daniya-
rrr/pravila-
rrr-2019/
7 |- [MpaBuna wiaccudukanmu u mo- | CII6., 2021 Hopwma- https://IK.rs-
CTPOWKH MOPCKHX CyIOB. Poccwii- TUBHBIN class.org/reg
ckuii Mopckoit Peructp Cymoxon- nokymeHnt | book/rules?l
CTBA. n=ru
6.2 JlonoJiHUTe/ILHAS JIUTEPATYypa
Ne ABTOD(BI) 3arnaBue N3narenscTBO, TOX Hasnaue- Koin-BO
n/n U3JJaHUS HUE, BUJ 9K3. B
H3JIaHUA, ouobII-Ke
rpud
1 | BponnukoB | [IpoexkTupoBanme CyI0B JI.: Cynoctpoenune, | YueOHHUK 30
A.B. 1991
2 | Uonos B.I1., | [IpoekTrpoBaHUE JITOKOIOB CII6.: Cynoctpoe- Yyebunk 2
I'pamysoB Hue, 2013.
E.M., 3yeB
B.A.
3 | Hememko [IpoextupoBanue cynoB. Awm- | JI.: Cymoctpoenue, | YueOHUK 1
I.o. ¢ubuitaple cyna Ha Bo3aymHOM | 1992
noaymke: B 2-x kH.
4 | boitnos I'.B., | IIlpounocte u  koHctpykums | JI.  Cynmoctpoenue, | MoHorpa- 31
[Tanuit O.M. | kopmyca Cy/10B HOBBIX THUIIOB 19709. bus
5 | MarBees OcHOBBI KOHCTpYHpOBaHus 00- | Hukeropon. roc. | Yue6. mo- 61
AN., Kanu- | mecynoBbIX yCTPOMCTB TexH. yH-T. Hwx- | coOue.
nuna H.B. uuit Hosropon, 2011 | I'pud YMO
B oOmactu
Kopabie-
CTPOCHUS
Bepeun: 1.0 | Bo moomicu oomenn oc 3 mo nocse pacnenam. Jama | (7. V3 No Cmp. 20 u3 25
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6 | ABoifuenko | OcHOBBI mpoekTtupoBaHust 00- | Hwxkeropon.  roc. | Yue6. mo- 49
I0.A. mecy1oBbix cuctem. Y. |. Dine- | texH. yH-T uM. P.E. | cobue
MEHTBI OOIIECY/IOBbIX cucTeM U | AnekceeBa. — Hink-
oOuye MPUHIMIBI MPOSKTUPO- | HUM Hosropog,
BaHUS 2015
7 | ABoituenko | OcHOBBI mpoeKTHpoBaHus 00- | Hwkeropo. roc. | Yue6. mo- 2
I0.A. miecyaoBbix cuctem. Y. Il Tlpo- | rexn. yH-T uMm. P.E. | coOue
eKTUPOBAaHME TPIOMHBIX cucTeM | AnekceeBa. — Huxk-
HUU Hogropon,
2020

6.3 Ilepuoanyeckue U31aHUA

Mopckue HHTEIUIEKTyalbHbIe TEXHOI0ruu - http://morintex.ru/

Mopckoii Bectauk https://www.morvest.ru/

Crpoum ot cunsHOM cTpansl http://magazine.aoosk.ru/

Cynoctpoenue -  http://www.sstc.spb.ru/publications/sudostroy/

Cynoctpoenue u cyaopemoHr - https://flotprom.ru/catalog/?ELEMENT _1D=3646

BectaHuk AcTpaxaHCKOTo rocy/1apCTBEHHOT'O TeXHUUYECKOTO YHUBepcuteTa. Cepusi: Mopckasi TeXHUKA
U TEXHOJOTHS - https://cyberleninka.ru/journal/n/vestnik-astrahanskogo-gosudarstvennogo-
tehnicheskogo-universiteta-seriya-morskaya-tehnika-i-tehnologiya?i=1101272

e Hayunsie npoGiemsl BogHOTO TpaHncnopta - http://journal.vsuwt.ru/index.php/jwt

6.4 UnTepHeT-pecypcehl

http://www.vympel.ru (CaiiT KOHCTPYKTOPCKOTO OIOPO IO MPOSKTUPOBAHUIO CyI0B «BhImien») ;
http://www.seatech.ru/rus/project/cargoships.htm (Caiit komnanuu "Cu Tex" ("Sea Tech™));
http://www.korabel.ru/catalogue (nHpOpMaIMOHHO-TIONCKOBAsi CUCTEMA «KOpaleI.py»);
https://rs-class.org/ (caiit Poccuiickoro mopckoro Peructpa cynoxoncTsa) ;
https://www.rivreg.ru/ (caiit Poccuiickoro peunoro Perucrpa P®);
Hayunas snexkrponnas oudnunoreka e-LIBRARY.ru:  http://elibrary.ru/defaultx.asp
Hayuno-texaunueckast 6ubnuorexa HI'TY:
OnekTpoHHsIi aapec: http://www.nntu.ru/RUS/biblioteka/index.html ;
e  DJeKTpOHHBIN Katanor kaur: http://www.nntu.ru/RUS/biblioteka/index.html ;
e  DJICKTPOHHBIN KaTaJIOT MEPUOTUICSCKUX U3aHmii: https://www.nntu.ru/content/nauka/resursy
WNndopmanronHas cucrema Joctyna K KaTajoram Oubmumorek cdepsl oOpa3oBaHHs U HAyKU
SKBCOH: http://www.vlibrary.ru
DneKTpOHHbIE OUOIMOTEUHBIE CHCTEMBI:
e - DOBC «Koucynprant cryneHta» (OnekTpoHHas Oubnmoreka  TexHudeckoro BVY3a):
http://www.studentlibrary.ru ;
e DOBC Jlans https://e.lanbook.com/ ;
e DObC HOpaiir https://biblio-online.ru/
LleHTp MUCTaHIMOHHBIX 00pa3zoBaTeabHbIX TexHoIornit HI'TY
e DiekTpoHHas oubnuoteka: http://cdot-nntu.ru/wp/31eKTpOHHBIN-KaTAIOT/

Bepcu}l . I 0 KBe3 noo QoKymenm Oeit 3 cymok nocne pacnevamxu. /lama K3 y9 N" Cmp 21 uz 25

u epems pacnevamku:



https://www.studmed.ru/science/transport/sudostroenie/periodika-po-sudostroeniyu/morskie_intellektual_nye_tekhnologii/
https://www.studmed.ru/science/transport/sudostroenie/periodika-po-sudostroeniyu/morskoy-vestnik/
https://www.studmed.ru/science/transport/sudostroenie/periodika-po-sudostroeniyu/stroim-flot-silnoy-strany/
https://www.studmed.ru/science/transport/sudostroenie/periodika-po-sudostroeniyu/sudostroenie/
http://www.sstc.spb.ru/publications/sudostroy/
https://www.studmed.ru/science/transport/sudostroenie/periodika-po-sudostroeniyu/sudostroenie-i-sudoremont/
https://flotprom.ru/catalog/?ELEMENT_ID=3646
https://cyberleninka.ru/journal/n/vestnik-astrahanskogo-gosudarstvennogo-tehnicheskogo-universiteta-seriya-morskaya-tehnika-i-tehnologiya?i=1101272
https://cyberleninka.ru/journal/n/vestnik-astrahanskogo-gosudarstvennogo-tehnicheskogo-universiteta-seriya-morskaya-tehnika-i-tehnologiya?i=1101272
http://journal.vsuwt.ru/index.php/jwt
http://www.vympel.ru/
http://www.seatech.ru/rus/project/cargoships.htm
http://www.korabel.ru/catalogue
https://rs-class.org/
https://www.rivreg.ru/
http://elibrary.ru/defaultx.asp
http://www.nntu.ru/RUS/biblioteka/index.html
http://www.nntu.ru/RUS/biblioteka/index.html
https://www.nntu.ru/content/nauka/resursy
http://www.vlibrary.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://cdot-nntu.ru/wp/электронный-каталог/
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6.5 HopMaTHBHbBIE TOKYMEHTBI

e [lpaBuna 2019. Poccuiickuii peunoit Peructp P®. - M.:
https://www.rivreg.ru/izdaniya-rrr/pravila-rrr-2019/

e [lpaBuna knaccudukanuu M MOCTPOMKH MOPCKUX cyaoB. Poccuiickuii Mopckoii Peructp Cynoxon-
crBa. CII6.,2021. Hopmarusssiii nokyment. https:/Ik.rs-class.org/regbook/rules?In=ru

2020. HopMaTuBHBII 1OKYyMEHT.

6.6 YueOHO-MeTOqUIECKOE O0ecTIedeHHe CAMOCTOSATEIHLHOMH PadoThl aCHPAHTA

Hcnonp3yroTes cienyroye BUIbl CaMOCTOATEIbHON pabOThl acMpaHTa: B YUTAb-
HOM 3ajie OMOJIMOTEKH, B YUEOHbIX KaOMHETaX, KOMIBIOTEPHBIX Kiaccax ¢ JOCTYIIOM K pe-
cypcaM HTEpHET U B TOMALIHUX YCIOBUSX.

[TopsimoK BBIMOJTHEHUSI CAMOCTOSITENIBHONW PabOThl COOTBETCTBYET MpOrpamMMe Kypca
Y KOHTPOJMUPYETCS B X0J1€ JEKIUOHHBIX 3aHITHIA.

CamocrosiTenbHas paboTa MOAKPEIIeTcsl y4eOHO-METOAMYECKUM U MH(DOPMAIMOH-
HBbIM 00€ecleYyeHUEM, BKIIFOUAIOIINM PEKOMEHI0BAHHbIE MOHOTpaduu, y4eOHUKHU U Y4EOHO-

METOJMYECKHE TIOCOOHS, MEPUOANUECKYIO JINTEPATYPY, & TAKKE KOHCTICKTHI JICKITH.

7 MaTepHaJIbHO-TEXHHYECKOe o0ecneuyeHue U CIUNINHBI

HaumeHoBaHue crienMaJIb-
HBIX MMOMelleH!i U momMe-
IIEHUH JJIS1 CAMOCTOATENIb-
HOM padoThI

OCHAILIEHHOCTD CHENMHAJILHBIX
NMOMeIeHUI ¥ MoOMeleHu# AJIs
CaMOCTOSITEIbHON PadoThl

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpaMMHOro odecreveHmus.
PexkBH3MTHI NOATBEPKAAIOLIETO
AOKYMEHTa

5325

MynsTUMeauiiHas ~ ayauTo-
pust (A7 TpOBENEHUs 3aHs-
TAH JIEKIIUOHHOTO H CEMH-
HapCKOT'0 THUIIA, TPYNIIOBBIX U

Hocka wmenoBasg; MynpTuMeEanit-
HBIH MIPOEKTOP BENO
MP776/MP777 Digital Projec-tor;
Kommerotep PC Intel Core7-
3820/8 Gb RAM/NVIDIA GeForce

Windows XP (JIutienzuss MSDN
Academic Alliance

(MSDNAA), norosop
NeTr021888 ot 18.06.2008); Mi-
crosoft Office Professional Plus

UHIUBHIYalbHBIX KOHCYTb- | GTX 560/HDD 500 ¢ Web- | 2013 (umensust Ne 61410938)
Talui, Tekymero Koutpois u | kamepoir A4TECH PK-910H

IIPOMEKYTOUHON arrecra-

10020%9)

5125 Jocka menoBasi; mynbrumenuitaeiid | Windows 10 Pro mis yaeOHbIx

KoMnbrorepHslii kinacc u
MYyJIbTUMEIUNHAS Ay TUTOPHS
(n71st MpoBeICHUS 3aHATUI
JEKIIMOHHOTO U CEMHUHAPCKO-
ro TUIA, TPYIIOBBIX U UH]IU-
BUJIyaJIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U MPo-

npoexktop BENO MP776/MP777
Digital Projec-tor; xommsiotep PC
Intel Core7-3820/8 Gb
RAM/NVIDIA  GeForce GTX
560/HDD 500 ¢ Web-kamepoii ;
HEePCOHAIBHBIC KOMIIBIOTEPHI C BbI-
xomom  Intel Core7-3820/8 Gb

3aBeicHUH (MoamucKa
DreamSpark Premium, gorosop
NeTr113003 ot 25.09.14); Win-
dows XP (JIutensuss MSDN Ac-
ademic Alliance (MSDNAA),
noroBop NeTr021888 ot
18.06.2008); Microsoft Office

be3 noo

Bepcusa: 1.0

u epems pacnevamku:

QoKymenm Oeit

3 cymok nocne pacnewamku. [lama

KD:

Y3 Ne Cmp. 22 uz 25



https://www.rivreg.ru/izdaniya-rrr/pravila-rrr-2019/
https://lk.rs-class.org/regbook/rules?ln=ru
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MEKYTOYHOM aTTeCTaIlH, RAM/NVIDIA  GeForce GTX | Professional Plus 2013 (suuen3us
JUIs caMocTosTenbHOM pado- | 560/HDD 500 ¢ moakmrouenuem k | Ne 61410938); Dr.Web (morosop
ThI CTYJIEHTOB, KypCOBOI'O UHTEPHETY Ne 31704840788 ot 20.03.17);
IPOCKTHUPOBAHUS, BHIIIOIHE- Adobe Acrobat Reader DC-
HUS KyPCOBBIX padoT) Russian, TIIIIT ITpoekT-1
r. Hwxuuit Hosropoa, yi.
Mununa, 24)

KBe3 noo QoKymenm Oeit 3 cymok nocne pacnevamxu. /lama K3 . y9 N“ Cmp 23 u3 25

u epems pacnevamku:

Bepcusa: 1.0
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JIUCT
corjiacoBaHus pado4eii mporpaMmsbl

['pynma HayuHbIX cnienuanbHocTel: 2.5 MamuHocTpoeHue

Hayunas criermaibHOCTh 2.5.18 [IpoekTupoBaHne 1 KOHCTPYKIHSA CYI0B

Jucrurnuaa: TIpoeKTUpOBaHNE U KOHCTPYKIIUS CYJIOB
dopma o0ydeHUS: OYHas
VY4eOHblil 1o 2022 - 2023

PEKOMEH/IOBAHA kadenpoit «kKopabiectpoeHre u aBUallMoHHas TEXHUKA)

npotokod Ne 7 ot "20" mas 2022 r.

OTBETCTBEHHBI UCTIOJHUTEIb, U. 0. 3aBeaytomero kadeapoit «KopabiectpoeHue u aBua-
IIMOHHAS TEXHUKA

K.T.H., IO1IEHT //'/( S H.B. Kagunnna 20.05.2022
TIO/ITHCH pacui(ppoBKa MoIIICH jara

ABTOD: ,

K.T.H., IO1IEHT /7/( _ H.B. Kagunnna 20.05.2022
MOATHUCH _4/pﬂCLLIH(1)pOBKﬂ TIOATIUCH jara

COI''TACOBAHO:

N.o0. nexana gaxynbpTeTa MOAPOTOBKH CIICIIUATUCTOB BHICIICH KBATHU(DUKAIINH

E.JI. TpyGouyknHa 20.05.2022

TOIITHCH pacudpoBKa MOAMTUCH Jara

Bepcu}l . I 0 KBe3 noo QoKymenm Oeit 3 cymok nocne pacnevamxu. /lama K3 y9 N“ Cmp 24 uz 25

u epems pacnevamku:
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JlonoJiHeHUs ¥ U3MeHeHNs B padoueil nmporpamme
TUCUMILUIMHBI HA 20 /20 yu.r.

Brecennsie n3menenus Ha 20 /20 y4e6-

HBIA TOJT

VTBEPXJIAIO

[IpopekTop no Hay4HOM paboTe

(13 29

(moanuck, pacmudpoBKa IMOAIKCH)

20...T

B pabouyto nporpammy BHOCSITCS CIIETYIOIINE U3MEHEHUS

1) .....................
2) .....................

.....................

WJIU JIeJIaeTCs OTMETKA O HEeIleJIeCOOOpa3HOCTH BHECCHHS KaKMX-TM00 M3MECHEHUIN Ha J1aH-

HBIN y4eOHBIN T0JT

COI''TACOBAHO:

Jlexan ®CBK

HauMeHo8aHue Gaxyibmema (UHCMUmMyma, 20e peaiusyemcsi 0aHHOe HANpasienue) AUYHAS NOONUCD

pacuugposka noonucu  dama

KBe3 noo QoKymenm
u epema pacnevamru:

Bepcusa: 1.0

3 cymok nocne pacnewamku. [lama

KD:

Y3 Ne

Cmp. 25 u3 25
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