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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJI.-TE€XH. HayK, TOUEHT, DPposioBckas Ajekcadpa BUKTopoBHa;KaH]I. -

TEXH. HayK, NOLEHT, [leryxoBa llHHa SIkoBIeBHA

OOJDKHOCTb, MHMUUManbI, cpamvm na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[ToaroroBuTh Oyayiero marucTpa K NpodeccCHOHANBHON AESTeNTbHOCTH B
00JacT TPOEKTUPBOAHUS HOBBIX dS()(PEKTHBHBIX BHIOB KapKacOoB 3HaHUN U
COOPYKEHUH U3 JEeTrKUX METAUIMYECKUX KOHCTPYKLUMH, MpeIHa3HAYEHHbIX IS
00BEKTOB, KaKk MacCOBOT0, TaK U MHAMBUAYAILHOTO CTPOUTENHCTBA, BO3BOAMMBIX, B
TOM 4YHCJIe, B pailoHaX C HU3KMMM PACUETHBIMU TEMIlEparypaMH M B paliOHax C
MTOBBIINIEHHOW CEHCMHUYECKON aKTHBHOCTBHIO M MOAPA0ATHIBACMBIX TEPPUTOPHUSIX.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

Byayuuit maructp B 00JIaCTH CTPOUTENBHBIX KOHCTPYKIIUN JOKEH:

- U3YYHUTh OTCUECTBEHHBIM U 3apyOECKHBIA OMBIT PAa3BUTUS KOHCTPYKTHUBHBIX
(dhopM KapKacoB 3aHUN U COOPYKEHUN U3 JIETKUX METATTUYECKUX KOHCTPYKIIHIA;

- yMeThb BbIOparb ONTUMAIbHOE pELIEHUE IMYTEM TEXHUKO-PKOHOMUYECKOTO
aHaIM3a pa3IUYHbIX BAPUAHTOB;

- HCIIOJB30BAaTh COBPEMEHHBIE KOHCTPYKIMOHHBIE MW TEIUIOW30JIALIMOHHBIC
MarepHuaibl B KapKacax 3/1aHUM;

- IIPUMEHATh COBPEMEHHBIE MPOrPAMMHBIE KOMIUIEKCHI JUIsl pacuera KapKacoB
3/1aHUM U3 JIETKUX METAUINYECKUX KOHCTPYKLUUM U UX AJIIEMEHTOB;

- OCBOMTb METOJMKY IPOEKTUPOBAHUS PA3JIMYHBIX KAPKACOB,
TJIOCKOM cxeme paboThl, TaK U MPOCTPAHCTBEHHOM;

- Hay4yuThCSl BBISABISATH PE3EPBBI HECYIIEH CIIOCOOHOCTH MPOEKTUPYEMOTO
00BEKTA;

- pazpabarbiBath paboume uepTerxku KM u KMJI.

Kak IIpHu

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa
AOOCTUXEHNA KOMneTeHUunn

3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTtbl o6yquV|s:| no ancuuniunHe

ITK-1: Cnnoco0HOCTH yNIPaBJIATH
COOpY KeHM i

CTPOMTEJIbCTBOM M PEKOHCTPYKIMEN 30aHNH 1

[IK-1.1: CocraBnenue miaHa u
KOHTPOJIb peain3aluu paboThl
II0 CTPOMUTENILCTBY 31aHUN U
COOPY>KEHU I

MpaBuJia COCTABJICHUS TUIaHA U KOHTPOJIS peain3aluu
paboThI IO CTPOUTENHCTBY

MIPUMEHSATD MPABUIJIA COCTABJICHUS TIaHA U KOHTPOJISI
peanu3anuy paboThl 10 CTPOUTETBCTBY

CHIOOOHOCTBIO IPUMEHSTDH MPABHUJIA COCTABIICHUS TUIaHA
Y KOHTPOJIA peann3aluu paboThl O CTPOUTENIBCTBY

IIK-2: Cnioco0HOCTH YyNIPABJIATH

HpOI/I3B0[[CTBBHHO-TCXHOJIOFH‘IBCKOﬁ

ACATECJIBbHOCTBIO CTpOHTCJ’IbHOfI opraHm3anuu

IIK-2.1: CocraBnecHue miaHa
BXOJIHOTO KOHTPOJISI TPOSKTHOM
JIOKYMEHTALUH TTpU
CTPOUTETHCTBE, PEKOHCTPYKITUH
31aHUHN U COOPYKEHUU

HOPMBI COCTABJICHUS IIJIAHA BXOJHOI'O KOHTPOJIA
MOEKTHOM JOKYMCHTaIU

MNPUMCHATH HOPMBI COCTABJICHHS I1JIaHa BXOAHOTO
KOHTPOJIA IMOCKTHOM JOKYMCHTaUH

HaBbIKaM¥W IPUMCHCHHUY HOpMAMH COCTABJICHUS TIJIAHA
BXOAHOT'O KOHTPOJIA IMOCKTHOM JOKYMCHTallUH




ITK-3: Cnioco0HOCTH OCYIIEeCTBIAATH CTPOUTEIbHBIM KOHTPOJIb M TEXHUYECKHH HAA30p
B c(hepe NMPOMBILIIIEHHOT0 ¥ FPAKIAHCKOI0 CTPONTEIbCTBA

[TK-3.1: CocraBienue miaHa HOPMBI COCTaBJICHUS I1JIaHA TI0O KOHTPOJTIO

paboT MO0 KOHTPOITIO MIPOU3BOJICTBEHHBIX MPOIIECCOB U MX PE3yJIbTaTOB
MIPOM3BOJICTBEHHBIX MTPOIIECCOB, | MPUMEHSATH HOPMBI COCTABJICHUS TITaHA TTO KOHTPOJTIO
10 KOHTPOJIIO MX PE3yJIbTaTOB Ha |MPOU3BOACTBEHHBIX MTPOIIECCOB M UX PE3YIIHTATOB

00BEKTE KaUTATLHOTO HaBbIKaMH MPUMEHEHHUSI HOPM COCTaBJICHHUS TLJIaHA O
CTPOUTENHCTBA KOHTPOJIIO MIPOU3BOICTBEHHBIX MPOIECCOB U UX
pe3yJIbTaroB

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI
SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHsaTHA

3aHATHS CEMUHAPCKOTO TUIIA

CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3NO0C anocC 3N0C 3UO0C
1. OBIIME CBEJEHUS O KAPKACAX 3TAHUHA U3 JETKUX METAJLJIMYECKUX KOHCTPYKIIUH (JIMK)
1. Knaccudukarus u 061acTb NpUMEHEHHS! JIETKUX
METALINYECKUX KOHCTPYKIUI B KapKacax 374aHUM. 2
OcHOBHBIE HanpaBieHUs pa3BuTUA 31aHuil u3 JIMK.
2. Opranuzanusi IPOEKTUPOBAHUS KAPKACOB U3 JIETKUX 4
METAUINYECKUX KOHCTPYKIIMM
3. Ocobennoctu npumenenns: JIMK 18
2. MATEPUAJIBI 1 COEAUHEHUA JJIA JIMK
1. Marepuanst qs JIMK. bontoBeie coequnenus B JIMK.
Crnennansnblie BUabI cBapku 11 JIMK n apyrue Buabl 2
COEIMHEHU M.
2. Beibop marepuanoB v COSTUHEHUMN TSI JIETKUX 4
METAUINYECKUX KOHCTPYKIMH
3. Be10op MarepuanoB U COEIMHEHUH Il KOHCTPYKIUH C 18

Y4C€TOM KIIUMATHYCCKOT'O paﬁOHa CTPOUTCIILCTBA

3. MPOEKTUPOBAHUE KAPKACOB 3JAHMI M3 JETKHNX METAJUIMYECKUX KOHCTPYKIIMIA

6




1. OcHOBHBIE BOIPOCHI MPOCKTUPOBAHUS KAPKACOB 3aHUI
U3 JIETKUX METAUIMYECKUX KOHCTPYKLIHUN

2. OcHOBHBIE BONPOCHI IPOEKTUPOBAHUSI KAPKacOB 3JaHUN
U3 JIETKUX METAUINYECKUX KOHCTPYKIMH

3. OcobeHHOCTH MPOEKTUPOBAHUS 3AaHUNA U COOPYKEHUN
u3 JIMK

18

4. KAPKACBHI 3JJAHMI MHOI'OLIEJIEBOI'O HA3ZHAUYEHWS W3 OBJIETYEHHBIX

BAJIOYHBIX "

1. OGneryennbie Oa0YHbIC KOHCTPYKIMHA. CTaTbHBIC
KOHCTPYKLUU KapkacoB Tuna «Kanck». KoHCTpyKTUBHBIE
pelIeHNs KapKacoB C 3JIEMEHTaMH Pa3InyHON
KOHCTPYKTUBHOW (hOpMBI

2. IlpakTrueckue npuMepsl pacuyeTa CIJIOIHOCTEHYaThIX
paMm ¥ KOHCTPYKITUH

3. Br160p KOHCTPYKTUBHON (DOPMBI OATOYHBIX
KOHCTPYKILUHI

18

5. KAPKACHI 3JIAHAM C IPAMEHEHUEM ®EPMEHHBIX KOHCTPYKIIUI

1. ®epMbl ¢ pa3TUYHBIMU TUIIAMU CEUEHUH. 3MaHNs U3
KOHCTpyKUu# Thna «Mosoneuno», « XKutomup» n
peleTYaThIX paM.

2

2. lpakTryeckue nmpuMepsl pacuera GepMEeHHBIX
KOHCTPYKLUHI

3. BeiOOp KOHCTPYKTHBHOM (hOpMBI (hepMEHHBIX
KOHCTPYKIUI

18

6. HIOJIHOCBOPHBIE 3JAHUA C MPOCTPAHCTBEHHBIMU PEHIETYATHBIMU KOHCTPYKHMUAMM.

1. 3nanus 3 KOHCTpYKIMH THIIAa «KHCI0BOACKY,
«IHUUCK», «MockBa» u Apyrue.

2




2. Pexomenmanuu mo mpoeKTUPOBAHHUIO TTOJTHOCOOPHBIX
3,Z[aHPII>'I C MMPOCTPAHCTBCHHBIMU PCIICTYATBIMU
KOHCTPYKLHUSMU

3. Be16op KOHCTPYKTHUBHOM (hOPMBI 31aHUS C
MPOCTPAHCTBEHHBIMH PELICTYATHIMU KOHCTPYKIUSIMU

18

7. 3IAHUASL — MOJYJIN. KOHCTPYKTUBHBIE PEIIEHUS MOBWIBHBIX 3JIAHUM

1. Pa3nuynble TUIBI YHU(DPUIIMPOBAHHBIX 30aHUN —
MoyJeil. MoouibHble cOOpHO-pa3OopHbIE 3aHUS U3
CKJIAJBIBAIOLINXCS B MAKET MJIOCKUX CeKUUH. MoOUIbHbIE
3/1aHUs] KOHTEHHEPHOT O THIIA

2. OcobenHocTr pa3paboTKH pabounx yepTexKen 3aaHmii-
Moysel. PekomeHnauu rno BbI00py KOHCTPYKTUBHBIX
pelieHnit MOOMITBHBIX 31aHHH

3. Mcnonp30BaHKe NPUHLIMIIA 31aHUI-MOYJIEH

18

8. IEI'KHUE CTAJIBHBIE TOHKOCTEHHBIE OLIMHKOBAHHBIE KOHCTPYK

[T

1. Orpaxpaaroiye u HeCylnue KOHCTPYKIUU U3
TOHKOCTCHHBIX OITMHKOBAHHBIX IPOQHIICH

2

2. IlpakTHueckue MpUMephl pacyeTa KapkacoB 3JJaHuH U3
TOKOCTEHHBIX OLIMHKOBAHHBIX KOHCTPYKIIMH

3. Ucnonp30oBaHre NpUHLIKIIA «MOOMIBHOCTUY B CeBEpHBIX
Y OTJAICHHBIX palloHax

18

9. BJIOYHBI TUII KOHCTPYKIIMI NMMOKPHITUMA C MPMMEHEHUEM ITPO®WJIMPOBAHHBIX JINCTOB.

1. Kparkuii 00630p CyLIECTBYIOIIUX TOKPBITUH C
MCTIONI30BaHNEM NPO(PHUIMPOBAHHBIX JIUCTOB.
KoHcTpyKTHBHBIE pelieHns KOHCTPYKIUI OJI0YHOTO THIIA,
paspaborannbie Ha Kapeape CKuYC

2. OcobeHnHocTH pacyeTa npoPHINPOBAHHBIX JIUCTOB




3. Be16op KOHCTPYKTHBHOH (hOPMBI OJIOYHOTO THITA

KOHCTPYKLUI ITOKPBITUN C IPUMEHEHUEM 21
PO UINPOBAHHBIX JIUCTOB
Bcero 18 24 165




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. Enmxuesckuit JI. B., Kpsutos .., Kpernann A. H., Tepemkosa A. B.
Orpaxnaroiune U Hecylue CTPOUTENIbHbIE KOHCTPYKIMU U3 CTATBHBIX
TOHKOCTEHHBIX npoduieit: Mmonorpadus(Kpacnospck: [TUK COY).

2. Enmxuesckuii J1. B., Hanenses B. /1., [leryxosa U. f. Kapkackl 3n1anuii u3
JIETKUX METAUIMYECKUX KOHCTPYKIIMI U UX 3JIEMEHTHI: yueOHoe mocodue
(Kpacnosipck: UIIK CDY).

3. CHulII I1-23-81.*Cranbnblie koHcTpyKIu#/I occtpoit Poccun(M.: T'YII
LIIIT).

4. Enmxuesckuii J1. B., Ileryxosa U. f., Bacunosckuii A. B. Kapkacer
OJIHOATAKHBIX MPOU3BOACTBEHHBIX 30aHNUI U3 JETKUX METAUIMUECKHUX
KOHCTpyKIHii: yaeoHoe mocobue(Kpacnospck: KUCH).

5. T'opes B.B., YBapos b.1O., Enjixuesckuii JI.B., dununmnos B.B., ['opes B.B.,
I'opes B.B. Metamumnueckue konctpykuuu: T. 2. KoHcTpykuuu 31aHui:
y4eOHUK JIJIsl CTPOUTENbHBIX By30B: B 3-X T.(MockBa: Briciias mkoa).

6. [MHUUNCK um. B.A. Kyuepenko I'occtpos CCCLI CraibHblE KOHCTPYKLUU
(Mocksa: I'VIT LIIIIT).

7. Enmxuesckuit JI. B., Ileryxosa 1. S1., I'puropees C.B., Kynpun B. I.
MeTtamuinyeckre KOHCTPYKIUMU: METOIMYECKUE YKa3aHUsl K KypCOBOMY
MPOEKTY i cTyIeHTOB crienranbHOCTH 290300 "IIpombinieHHOE 1
TPKIAHCKOE CTPOUTENBCTBO" 3a04HON (hopmbl 00yuenusi(KpacHospcek:

KpacT'ACA).

8. Tammuion @.®. MeTamdyeckue orpaxaroiiie KOHCTpyKiuu (s 3manui,
BO3BOJIUMBIX B CYPOBBIX KJIMMaTH4eCKUX ycloBusX )(JIenunrpan:
Crpoituznar).

9. Tammnon @.@. Orpaxaaroniue KOHCTPYKIMU U3 ATFOMUHHUEBBIX MaHeel

(Jlenunrpan: Ctporiuzaar).

10.  Mapsiues A. 1O., Enmxuesckuii JI. B. J[BynoscHoe npeaHanpskeHHOE
ApOYHOE TIOKPHITHE C MOSICAMH U3 CTATBHBIX MPOQPIIUPOBAHHBIX JTHCTOB:
JUCCEPTAITU Ha COMCKAHWE YUYCHOHN CTEIICHH KaHIu1aTa TEXHHUECKUX HayK
(Kpacuosipck: KpacTACA).

11.  pauesckuii C.B., Enmxuesckuii JI.B. I[IpoctpancTBeHHbBIE
TpaHchOpMHUpPyEMBbIEC CEKIIMH 31aHUH - YKPBITUN U (hepMbI TOKPHITUN
apOYHOTO THUIIA U3 JINH3000pa3HBIX OJIIOKOB: AWC. ... KaH]. TEXH. HAYK
(Kpacnosipck: KpaclTTACA).

12.  buprones B.B., Komun U.1., Kpsutos U.1., CunsBectpoB A.B., buprones
B.B. IIpoekTupoBanne METAUIMUECKUX KOHCTpYKIUiA: Creln. kypc: Yueo.
nocoOue Il CTy/1. By30B 00yuUarolll. 1o cneruanbHocTy "[IpoM. u rpax.
ctp-Bo" (Jlenunrpan: Ctpoiinznar).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOACTBA (IPOrpaMMHoe
obecrevyeHne, HA KOTOPOe YHMBEPCUTET NMeeT JTHIEH3UI0, 4 TAKKe CBOOOTHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleyeHune):
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1. B cootBerctBHuM ¢ TpedoBanussMu PI'OC 3++ mpu peanu3auu pa3InyHbIX
BUJIOB Y4EOHOH pabOTHI B MPOIIECCE U3YUEHUS JUCIUILTUHBI UCTIONB3YIOTCS
aKTUBHBIC U UHTEPAKTUBHBIC (DOPMBI POBEICHUSI 3aHITHH.

4.3 NUnTepHeT-pecypchl, BKIKWYas NpodeccuoHATIbHbIEe 0a3bl JAHHBIX
U uHGoOpMalNUOHHbIEe CIIPABOYHbIE CUCTEMbI:

1. http://bik.sfu-kras.ru

3. Marepuanbl K TEXHHUYECKUM CpEeACTBaM OOy4eHHs: KOMIUICKT TuieHoK (laser
transparen-cy)Jist IeMOHCTpaIMu Marepuaia o aucuuruinie «Kapkackr
3IaHUM U3 JIETKUX METAUINYECKUX KOHCTPYKIIHI, a TAK)KE HATUYUE TUCKOB C
HEO0OXOUMBIM HUJUTFOCTPAIMOHHBIM MaTepHaIoM JIJis MoKa3a B aya. A-423.

4. B meromuyeckom kabuHeTe Kapeapbl « CTpOUTENbHBIE KOHCTPYKITUNY
UMEETCS BECh HE00-XOIUMBI MaTepHAT JUISl H3yYEHUS JAaHHOUW TACITUTITHBIL.

5.

6.  IIporpammHoe obecnieueHue

7. [Tporpammer SCAD, Jlupa, Cosmos, ANSY'S, pazpabotanHbie 1101
oneparmoHHo# cuc-temoit Windows wimm Unix.

S @oH OLEHOYHBIX CPeICTB

OueHouHbIe CpeACTBA HAXOJATCA B MPUIIOKEHUU K paboOyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi /ISl OCYLIECTBJICHHUS
00pa30BaTEJIBLHOIO MPOLECcCa MO AMCHHILIHHE (MOLY.II0)

Aynutopuu ¢ MyJIbTUMEIUHHBIM 000py0BaHNEM, JTAOOPATOPUU /TSl IPOBEIEHUS
IIPAKTUYECKUX 3AHATHM.

[Tonynsipuocts SCADa ocHOBaHa Takke Ha yHaciaeaoBaHHOM OT JIMPBI
COEIMHEHUH pacyeTa ¢ 3aa4aMy IPOEKTUPOBAHUS: 000D CEUEHUH,
apMUpOBaHHe, ceicMUYeCKUe U Apyrue pacue-Tol, Tpedyembie CHullamu u
CPaBHUTEJIBHO JIETKO aB~TOMAaTu3UpyEMBIE.

[TK SCAD mno3Bossier Hanbosee HarsasAHO, TOCTYITHO PeJaKTUPOBATh U
CTPYKTYpHUpOBATh CPEICTBA MOJArOTOBKU JaHHBIX. B oTiIMYMe OT APyTrux nmporpamm
3/1€Ch UMEIOTCSI MAHEH JJIsl U3-MEHEHHUSI CBOMCTB y3J10B, KOHEUHBIX AJIEMEHTOB U
JIPYTHX 9acTell pacueTHOW cxeMbl. TOJIbKO MHOTOYHCIIEHHBIE KHOTIKH TPadudecKux
(GUIBTPOB OJIMHAKOBOTO BUJIA J1a CIIPSITAHHBIE CPEAN BTOPO "CTENEHHBIX KHOIKHU
«Cxema ympaBienus», «OK», «OTMeHa» 1 HEKOTOpPBIE APYTHE HEMHOTO OPTAT
KapTUHY.

11



[Tporpammusie komruiekcbei COSMOS, ANSYS, NASTRAN (CILA)
MIOCTPOEHBI 110 IPUMEPHO OJMHAKOBOM cxeMme. MHCTpYMEHThI MOATOTOBKU
JTAHHBIX 3/1€Ch B MEHbILIEH CTENEHH, HO 00Jiee YETKO CTPYKTYpUPOBaHbI, MEHEE
yI0OHBI CpeICTBA PeAAKTUPOBAHUS U HET IpoLeayp npoekTupoBanus. OnHako
MO>KHO MCIIOJIb30BaTb MOLIHBIE CPEICTBA MOATOTOBKH PACUETHBIX CXEM
KOHCTPYKIIMI caMOi pa3sHOOOpa3"HOM (OPMBI U CTETIEHHU CIOKHOCTH.

OCHOBHOI NOPSIAOK MOCTPOEHUSI PACUETHOM CXEMBI: CO3/IaHUE
reoMeTpuue"CKoil (OpMbI, Om-pesiesieHrne CBOMCTB UCTIOIb3YEMBIX KOHEYHBIX
AJIEMEHTOB, HAHECE "HUE CETOK U3 3TUX JIEMEHTOB-I4YEEK HA TOCTPOEHHBIE
reoMeTpruueckue GopMbl, 33J]aHNE BHEIITHUX BO3ACHCTBUIN - TeOMETPHUYE-CKUX
CBSI3€M U CTAaTUYECKUX JINOO TMHAMUYECKHUX HArpy30K.
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