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AHHOTANIUA

HMucunminna  «KomnploTepHoe  MoOAenupoBaHUE — THAPOTEXHUYECKHUX
COOPY)KEeHMID» pa3paboTaHa ISl aclUpaHTOB, OOYyYAIONIMXCS IO HaIPaBJIEHUIO
nonrotoBku 08.06.01 «TexHuka W TEXHONOTHS CTPOUTENBCTBA» IO MPOQPHUIIIO
«'uaIpOoTEXHUYECKOE CTPOUTEILCTBO» B COOTBETCTBHE ¢ TpeboBaHusimu ®I'OC BO
oT 30 utonsa 2014 r. Ne 873 u Bxoaut B 0a3oByro yacth bioka 1 J{ucuumimab
(MomynH) yueOHOTO MIaHa U ABisieTcs: o0s3arenbHou aucuuminHoi (b1.B.O/1.6).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI cocTaBisier 108 yacoB (3 3au€THbie
CAMHMUIIB). YUEOHBIM JIAHOM TIPEIYCMOTPEHBI JEKIIMOHHBIE 3aHATHS (9 4acoB, B
oM MAO 9 wyacoB), npaktuueckue 3aHsaTusa (9 dyacoB, B Tom MAO 9 uacoB) u
camocTosTenbHas padota ctyaeHta (90 yacos). Jducuunnuna peanusyercs Ha 2
Kypce B 4 cemecTpe. Dopma KOHTPOJIS O TUCIUIUIMHE — 3a4€ET.

Kypc «KoMmnbroTepHo€ MOAECIMPOBAHUE THAPOTEXHUYECKUX COOPYKEHHUID
dbopmupyeT  OOLIEKYIbTYpHBIE, NpOo(decCHOHaNbHbIE W  yYHHBEpCAJIbHbIE
KOMIETEHIIUU, SIBISIETCSI OCHOBHBIM JUIsl O3HAKOMJIEHUS aCIUPAHTOB C
COBPEMEHHBIMU CHCTEMAaMHU I pacdy€Ta U MPOEKTUPOBAHUSA, NPUMEHAEMbIMU Ha
MPOU3BOJICTBE, HAYYHBIX HCCIEAOBAHUSX W JUIsl PELICHUS] MPUKIAIHBIX 3a7ad B
00JIaCTH TUJIPOTEXHUYECKOTO CTPOUTEIHCTBA.

Hean AMCUMILTUHBI: dbopmupoBaHue OOLIEKYIbTYPHBIX U
00menpoecCHOHATBHBIX ~ KOMIIETCHIIMMA,  ONPEACNSIONIMX TOTOBHOCTh U
CIIOCOOHOCTh MAarucTpa K HCIOJIb30BAHUIO 3HAHUM B 00JaCTH COBPEMEHHBIX
WH()OPMAITMOHHBIX U KOMIBIOTEPHBIX TEXHOJIOTHH B 00JACTH MPOEKTUPOBAHUS U
Pacy€TOB TMAPOTEXHUUYECKUX COOPYKEHUM.

3amavyu AUCUMILUIUHBI:

® [OJIy4YEeHHUE CHUCTEMHOTO 3HAHUS O COBPEMEHHBIX HH()OPMAIMOHHBIX
MPOAYKTaX JiJisi MPOEKTUPOBAHUS TUAPOTEXHUUECKUX COOPYKEHUI;

® [IOJ[yUEHUE CUCTEMHOIO 3HAHUS O COBPEMEHHBIX HH(OPMALMOHHBIX
IPOAYKTax [UI AaHaJIW3a M HCCIENOBaHUS COCTOSHUN T'MIPOTEXHUYECKHX
COOPYKEHNH;



® OBJIQJICHUE OCHOBHBIMH alrOPUTMaMH MPOBEIEHHS  HCCIEeTOBaHUN
THAPOTEXHUUECKUX COOPYKEHHUM U JaHHBIX O HUX Ha COBPEMEHHBIX IMPOTPAMMHBIX
KOMILJIEKCaX.

JIis yCTenHoro M3y4eHus: TUCHMIUIMHBI «KOMIBIOTEpHOE MOIETUpOBaHHE
THIPOTEXHUUECKHUX COOPYKEHUHN )» Y 00yUaIOUINXCs TOJKHBI ObITh CPOPMHUPOBAHBI
npeBapUTeNIbHbIe KOMIETEHIUH, TIOJIyYeHHbIe B pe3yjbrare oOOydeHHs Ha
MIPEIBAPUTEITILHOM YPOBHE 00pa30BaHMsI.

[Tnanupyembie pe3ynbTaThl OOyuY€HHUs MO JaHHOW AMCUMIUIMHE (3HAHUS,
YMEHUS, BIIAQJICHUS), COOTHECEHHBIE C IJIAHUPYEMBIMU pPE3yJbTaTaMH OCBOCHHUS

0o0pa30BaTeNIbHOM POrpaMMbI, XapaKTEPU3YIOT 3TAIbl (POPMHUPOBAHUS CIEAYIOIINX

KOMIIETEHIINH:
Koa u popmyaunposka Ortanbl GOPMUPOBAHHUS KOMITETEHIIMH
KOMIETEeHIHH
- COBPEMEHHBIC CIIOoCO0bI
UCIIOJIb30BAHUS uH(pOpMAIMOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOTUHA B
BBIOpaHHOU cepe AesATeTbHOCTH

- OCHOBHBIC IIOJIOKCHHUSA MCXAaHHUKHN
I'PYHTOB H T€OJIOTHH;

3HaACT

- BbIOMpaTh W  TNPUMEHATH B
npodhecCHOHAITLEHON CATCIBbHOCTU

(OIIK-2) ymeer | POP A

OKCIICPUMCHTAJIBHBIC u PacCYCTHO-

BJIaICHHCM  KyJIbTypOM  HAYHHOTO TCOPCTUYICCKHUEC MCTO/bI UCCIICAIOBAHUA

HCCIeA0BAHUS B obnactu

CTPOMTENBCTBA, B TOM HHCTE C - HaBBIKAMH IIOWCKA (B TOM 4YHCIE C
HCIIONBE30BAHMEM HOBEHIIIIX WCIOJIb30BaHUEM  HH(POPMAIIMOHHBIX
MH(OPMALHOHHO- cucTteM u 6a3 0aHHBIX ) K KPUTHYIECKOTO

aHanm3a WHOpPMAUA TO TEeMaTHKe
MPOBOJUMBIX UCCIETOBAHUI
- HaBBIKAMH IUIAHUPOBAHUS HAYYHOTO

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH

BJIAJICET
HCCIEA0BAHMS, AaHAIN3a IOJy4aeMbIX
pe3yabTaTOB u (hopMyITUPOBKHU
BBIBOJIOB
- HaBBIKAMM  TPEACTABICHUS U
MIPOJIBM>KECHUS pe3ynbTaToOB
MHTEIUIEKTYaJIbHOU JeATEeIbHOCTH;
(HK_3) - OCHOBHBIC METOJBI U COBPEMCHHBIC
CIIOCOOHOCTh JEMOHCTPUPOBATh U 3HAET IIPUHITMIIBEI HAY9IHOr'O0 MCCICNOBaHUA B
MIPUMEHATH YIIIYOJICHHBIC 3HAHUS B obmactu TUAPOTEXHUICCKOTO
o0actu TUAPOTEXHUYECKOTO CTPOUTCJILCTBA
CTPOUTEIBCTBA c y4eToM - BBIIEIATH METOAbl MCCIIEOBAHUSA,
COBPCMCHHBIX IIPUHIOHUIIOB yMeer HEOOXOOMMBIE JJI BBIICICHUS U

Hay4YHOI'O UCCIICI0BAHMS OITUCAHHS 3aKOHOMEpPHOCTEHN B
(MHTerpaTUBHOCTb, nporecce IPOBEICHUS




AHTPONOLIEHTPUUYHOCTb, HCCIIeI0BATEIbCKON paboOTHl B 001acTH

KOMMYHHUKATHBHOCTb, THIPOTEXHUYECKOTO CTPOUTEIHCTBA U
(GYHKIMOHATIBHOCTD u COIIOCTABJAITh HUX C COBPEMEHHBIMU
1p.)pyHKIIMOHAIBHOCTD U Ap.) MIPUHITATIAMHA HAYYHOTO MCCIICIOBAHUS
- KPHUTHYCCKH OLCHHUBATH 06HaCTB
MPUMEHUMOCTH BBIOPaHHBIX

MaAaTEMAaTHYICCKUX MCTOOOB.

- OCHOBHBIMM METOJAaMU IMPOBEICHUS
BJIAJIEET HACCIIENOBAHUI B o0OJactu
TUAPOTEXHUYECKOTO CTPOUTEIHCTBA

- METOJIbl ¥ TEXHOJIOTUU HAYYHOU
KOMMYHUKAIIUU HA TOCYAApCTBCHHOM
Y HHOCTPAHHOM SI3bIKaX MPABOBYIO
0a3y Ha 00BEKTHl HHTEIUICKTYaIbHOMN
COOCTBEHHOCTH

3HaeT - CTUWJIMCTHYECKHUE OCOOCHHOCTH
MPEJICTaBICHUS PE3YIbTaTOB HAYYHOH
ACATCIIbHOCTHU B yCTHOI>'I u
MMCbMEHHOU opMe Ha
rocyaapCTBCHHOM U HMHOCTPAHHOM

A3bIKAX
(YK-4) - CJIEZIOBAaTh OCHOBHBIM HOpMaM,
TOTOBHOCTh HUCIOJIb30BATh yMeeT IPUHATHIM B HAYYHOM OOLIEHUH Ha
COBPEMEHHBIE METO/IbI u rOCyJapCTBEHHOM U HHOCTPAHHOM
TEXHOJIOTUU Hay4HOU A3BIKAX
KOMMYHHKallu{ Ha - HABBIKaMU aHAJIN3a Hay4YHBIX
rocyaapCTBCHHOM M HMHOCTPaHHOM TEKCTOB Ha TOCYIapCTBEHHOM U
A3BIKaX MHOCTPaHHOM SI3bIKax

- HaBbIKAMU KPUTHYECKON OLIEHKU

3¢ (HEeKTHBHOCTH Pa3IUIHBIX METO/IOB

Y TEXHOJIOTHI HAy4YHOU

S KOMMYHMKAIIMU HAa FOCYAapCTBEHHOM

Y UTHOCTPAHHOM SI3bIKaX

- pa3aMYHBIMU METOAAMH,
TEXHOJIOTUSIMU U TUITAMU
KOMMYHHMKAIUI U OCYILECTBICHUN
po¢eCCHOHATIBHOM 1eATEIbHOCTH Ha
rocy/1apCTBEHHOM U MHOCTPAHHOM
A3BIKAX

Jlst hopMHUpOBaHUS BHIMICYKAa3aHHBIX KOMIETCHIIMI B paMKaX MUCIUILTAHBI
«KoMmmbrorepHoe MOJEIUPOBAHUE TUAPOTEXHUYECKUX COOPY>KEHUM )»
MPUMEHSIOTCSI CIIETYIONTNE METOAbI AKTUBHOTO O0yUeHHUsS: TPOOIeMHOE O0yUeHue,

IIPOEKTUPOBAHKE, KOHCYJIbTUPOBAHUE U PEUTUHIOBBIA METO/L.



I. CTPYKTYPA Y COJIEPJKAHUE TEOPETUYECKOM YACTH
KYPCA (9 YAC.)

Tema 1. UcTropus passutusa CAIIP u coopy:keHHil KOHTHHEHTAJILHOIO
meab@pa (1 yaca).

PaccmarpuBaemblie Bompochl: Kiaccuueckoe npoektupoBanue. Ilopsoox
pa3pabOTKN MPOEKTHON U paboueil qokymeHTaruu. Pazsutre 9BM u 4mClieHHBIX
MeTo/0B. Vcrnosib30BaHUE YHMCIEHHBIX METOJIOB Il Pacy€éToB M 0OOCHOBaHUSA
MPOCKTHBIX pEIIeHUH B 00JacTh MIeNb(POBOro CTpouTeNnbcTBa. MHTETparus
nporpaMmMHbIX — obecrnieueHuid. [lpuknagHpie W (QYHKIMOHANBHBIE  SI3BIKU
porpaMMHUpoBaHus, Kak cpeactsa uHrerpauuu [10. CoBpeMeHHbIE OAXOABI K
MPOCKTUPOBAHUIO M pacu€TaM MIeIb(POBBIX COOPYKEHUN U UX DIIEMEHTOB.

Tema 2. CoBpemennoe 11O nis1t npoexkTupoBanus u pacyéron (1 yacos).

PaccmaTpuBaembie  Bompochl:  OOmieldl  aJropuT™  NPOEKTHPOBAHUSA
COOPYKEHHI KOHTUHEHTAILHOTO mIeib(ha 1 ux 35eMeHToB. O0Ire onrcanne BCero
KOMILJIEKCa MHCTpYMEHTOB B oOnactu UT akTyanbHBIX AJi1 TPOEKTHUPOBAHUSA U
pacd€ToB MIENb(POBBIX COOPYKEHUHN U UX DJIEMEHTOB Ha COBpeMeHHOM dTarne (Revit,
AVEVA, SACS, Tekla n 1.1.). Ux B3aumocss3b. (Hanpumep, b1, Matlab, Word,
AutoCAD, PLAXIS, Adobe Acrobat) Hopas mnapaaurma HOpOEKTHPOBAHUS.
OCHOBHBIE ATambl MOJICTUPOBAHUS COOPYKEHUM KOHTHHEHTAIBHOTO Tenbda Ha
OBM. Coop wucxoanblx JaHHbIX. ®OopMupoBaHue Ha0OpPOB MaTEPHAIOB.
Ha3nauenne mareMatndeckux MoOJENeH s 31eMEeHTOB moaenu. opmupoBaHue
KOM. Haznauenue rpaHuyHbIX ycloBUil. DAaKTOpHI, BIAUSIONIME HA TOYHOCTh U
BpeMs pacuy€ToB NpU MoAeaupoBaHUU. Popmanuzanus pe3yiabTaTOB PACYETOB U
MPOEKTUPOBAHHUE. ApXUBUpPOBaHUE pe3yJbTaTOB NEeATEeIIbHOCTH o
MIPOEKTUPOBAHMIO U pacuéram. KaTanoruszanus.

Tema 3. HopmarusHo cnpaBouyHoe 11O ajis1 conpoBoxkaeHns NPOEKTHOM 1
HAYYHO-UCCIIeA0BATEIbCKOM NeAaTeabHOCTH (1 yacoB).

PaccmarpuBaemble Bompochl: [IO a1 HOPMATHBHOIO COIMPOBOXKACHUS
npoektupoBanus (Texakcnept, Cmpoti koncyrbmanm, Koncynemanm Ilnioc,

L'apaum, NormaCS, Anoexc), 110 nns cmetHbix otnenoB I'pann-cmera, ABC; 110



JUTSI TIOMCKA HAYYHO-TEXHUUECKNX UCTOUYHUKOB nH(popmaruu (Since Direct, Scopus,
Elsevier, Springer, e-library u op.); OKEaHOJIOTUIECKUE u
rupomereoposornueckue b/l

Tema 4. CoBpemennoe 11O 11 aBTOMaTH3aUMU HHXKEHEPHBIX U HAYYHO-
TeXHHYECKHUX PACUYETOB M BU3yaJau3aluu ux pe3yabraros (1,5 yaca).

PaccmaTpuBaeMblie BONpochl: Excel Kak MHCTPYMEHT MPOEKTUPOBIIMKA U
uccienosarenss. Matlab kak MHCTPYMEHT NPOEKTHPOBUIMKA W HCCIEA0BATENIS.
Matlab kak wuHCTpyMEeHT ¢dopManu3auu HAayYHO-TEXHUYECKUX MaTEpHUaIOB.
MATLAB niig penieHus CTaTUCTUYECKUX 3a/1a4, IPUKJIAJHOIO IPOrpaMMHUpPOBaHUS,
Busyanmuzatuu U T.0. 11O STATISTICA nast CTAaTUCTHYECKUX PAacdy€TOB U aHAJIM3A.
ITO SURFER nng aBTOMaTU3allid KApTUPOBAHUS M TIOCTPOEHUSI TOBEPXHOCTEM.

Tema 5. OTpaciaeBoe u yausepcanabHoe IO s npoexkrtupoBanus CKII B
CAD penaxkropax (1 yacos).

PaccmarpuBaembie BONPOCHI: [[ByXMEpHOE U TPEXMEPHOE MOJIETTMPOBAHUE B
CAD xommnekcax. Tomonoruyeckoe U TBEPAOTENbHOE MOAECTUPOBAHUE OOBEKTOB.
CAD komruiekchl pu MH(MOPMAITMOHHOM MOJEIMPOBAHUU O00BEKTOB. MMmopt u
JKCIIOPT TEOMETPUUECKUX MOENEH MeXay nporpaMMHbIMU obecriedueHusiMu CAD
u CAE. Komnusuu npu skecnopre ¥ umnopre. MHCTpyMEHTBl aHann3a KOJUTU3UM U
ux ucnpasnenus. AutoCAD, Revit, Solid Work, Spays Claim Design Modeler, Civil,
Civil Geotechnical module.

Tema 6. OtpacaeBoe IIO g pacyéToB W aHAAN3A COCTOSIHUA
TUAPOTEXHUYECKUX coopy:xeHui (1 yaca).

PaccmatpuBaemble Bonipockl: 110 Anchored Structures nist peuieHus 3aua4y
0 THUAPOCTATUYECKOW M THUAPOAMHAMUYECKOM YCTOMYHMBOCTH COOPYKEHUW Ha
KOHTUHEHTanbHOM Tenbde. PLAXIS 2D u 3D (MIDAS) nns pemenus 3agad o
Ir€OTEXHUYECKON YCTOMIMBOCTU COOPYKEHUH Ha KOHTUHEHTaIbHOM 1enbde. SCAD
Ui pemieHusT 3ada4 O KOHCTPYKTHMBHOM YCTOMYMBOCTH COOPYKEHUS Ha
KOHTHHEHTAJIHLHOM IIeb(e.

Tema 7. YuuBepcasbHoe IO aas pacyéroB W aHajM3a COCTOSIHUA

TUAPOTEXHUYECKUX coopy:xenui (1,5 yaca).



PaccmaTtpuBaemble Bonpocbl: MHorogaktopHoe MmonaenupoBanue. ANSYS
KaK MHCTPYMEHT JJIsl MOJAEIUPOBAHUS U aHAIU3a MIEIb(OBBIX COOPYKEHUNH M HX
saneMeHTOB. OcHoBHble Moaynu ANSYS akryanbHble IS NPOCKTHUPOBAHUS U
pacdy€ToB COOpYXeHUW KOHTHHEHTaIbHOTO mmenbha. SIMULIA Abaqus xax
UHCTPYMEHT JUIsl MOJAEIUPOBAaHUS M aHaiu3a MIEIb(OBBIX COOPYKEHHH U HX
3JIEMEHTOB.

Tema 8. MHCTpYyMeHTHI AJIs ONTUMHU3ALUM MapaMeTpPoB coopyxkenus (1
yaca).

PaccmaTpuBaemblie Bompochl: [lapamerpuueckass W TONOJOTMYECKas
ontumuzauus. Ilapamerpuueckas ontumuzamuss B ANSYS DesignXplorer.

[Tapametpuueckas ontumuzaius B SIMULIA ISIGHT. Ontumusauusi B MATLAB.

II. CTPYKTYPA U COJJIEP’)KAHUE NPAKTUYECKOM YACTH
KYPCA (9 uacoB)
IpakTnyeckue 3aHATUSA (9 YACOB U3 HUX 9 YACOB C MCMOJIb30BAHUEM

METOHA0B AKTHUBHOI0 00y4YeHUH — IPYNNOBAas KOHCYJIbTAIUA)
3ansaTue 1. ABTOMaTU3anusi NPOEKTHOr0 Npou3BoacTBa (1 yac)
OcHoBubie Buabl npoektupoBanusi, CAIIP, knaccudukanus CAIIP (I'OCT
23501.108-85, Software Asset Management (SAM), muorooOpaszue IO nms
MIPOCKTUPOBAHUSI M pacu€ToB, MHGOPMAIIMOHHAS cUcTeMa, [[pUHIHIBI TOCTPOSHNUS
WH(POPMAIIMOHHBIX CHUCTEM, CHCTeMa TeXHUuYeckoro nokymeHtoobopora (CTO),
cucteMa oducHOro JOKymMeHTooOOpoTa, wuHMopMmarmonHas woaenb, COJ|
MPOU3BOJIUTEIIBHOCTh KOMITBIOTEPA, CKOPOCTh BHIYUCIIEHUN, CKOPOCTh 3aITUCH.

3ansiTHe 2. JTanbl NOCTPOCHUS MATEMATH4YECKON Moje/ieil B KOHEYHO-
3JIEMEHTHBIX POrPAMMHBIX KOMILIEKcaXx (2 yaca).

VYrpoiieHuss W yTOYHEHHMs, pabouyude THUIOTE3bl, IMOCTPOCHUE MOJEIH.
Banmunanus u Bepudukanusa mozaeneit. [Ipumepsl mojaeneit Gpuznueckux 0ObEKTOB.
[IpuMeHeHUEe BCTPOCHHBIX MPOLEAYP BBIYUCIUTEIbHBIX KOMIUIEKCOB  JJIf
MOJICIUPOBaHUSL (PU3NYECKUX TMPOIECCOB, CBA3AHHBIX € AUPPepeHInaTbHBIMUA

ypaBHeHusAMH. Dopmanuzanus pe3yJbTaToOB NPOECKTUPOBAHHUS M PAC4ETOB.



ApxuBupoBaHue 1 KaTanoruzauus naHHeix. Henpoussonacteennoe 110 (MS Word,
Adobe Acrobat).

3ansaTue 3. HopmatuBHo cnpaBounoe I1O (2 yaca).

HcnonszoBanue web 6a3 nanueix IBOY s moucka HaydyHO-TEXHUUYECKOM
uHpopmaiuu. Mcnonb30BaHue CIPaBOYHBIX CUCTEM.

3ansatue 4. IO puas aBTOMaTM3allMd MHKEHEPHBIX M HAY4HO-
TeXHUYECKHUX PACY€TOB, BU3YATH3ALMHU JaHHBIX. (2 yaca).

Nurepdeiic [1O0  Matlab. Matlab xax HHCTPYMEHT MPUKIIATHOTO
nporpamMmupoBanusi. Matlab kak UHCTPYMEHT BU3yaIM3allMi HAYYHO-TEXHUYECKOU
uHpopmarnuu. Matlab n matemaThyeckasi CTaTUCTUKA M TEOPUS BEPOATHOCTEH.
Matlab xax wHCTpyMEHT ONMGPOBBIBaHMS JaHHBIX. Matlab kak WHCTPYMEHT
reHepanuu oT4€ToB. Matlab kak mHCTpyMeHT 00paboTku curnHanoB. Matlab kak
UHCTpyMEHT 00paboTku uzoopaxeHuid. [10 STATISTICA kak WHCTPYMEHT JJis
pelIeHUsT CTAaTUCTUYECKUX U BeposTHOCTHBIX 3amad. [IO0 SURFER nns
KapTUPOBAHUS U MTOCTPOCHUS IOBEPXHOCTEM.

3ansaTtue 5. OrpaciieBoe m yHuBepcaibHoe IO qisi mpoekTHpoBaHUs
CKII B CAD penakropax. (2 yaca)

Bunp! csizeli mexay paznuunbiM 11O s sxcniopta u umnopra CAD mopaenen.
Ucnonb3zoBanue AutoCAD npnst nmoarotoBku wmoxened s skcnopta B CAE
KoMILUIeKChl. Mcrionb3oBanue Revit i1 OAroToBKU Mojenel st skcnopta B CAE
koMmriuiekebl. cnonb3oBanue Civil nns noarotoBku CAD mopeneit anis umnopra B
CAE xommekcsl. Ucnons3oBanue Spays Claim nia noarotoku CAD monenei
Pa3JIMYHBIX THUIIOB PACIIMPEHHUN B IIEJISIX KCIIOPTAa T€OMETPUYECKUX MOJIENel B
CAD KOMILIEKCHI.

3ansatue 6. OrpacaeBoe IO niasi pacyéToB M aHaAJM3a COOPYKEHUH
KOHTHHEHTAJIBHOTO mejb@a (3 Jaca)

Pacuér crambHOro 3askopeHHoro mnoHToHa B IIO Anchored Structure.
[Tocnemyromuii pacy€T CTaJIbHOTO MOHTOHA, OAIACTUPOBAHHOTO M OMEPTOTO Ha

necyaHoe aHO, B IIO PLAXIS 3D. Pacuér ycuinii B 3J€MEHTaX KOHCTPYKIUH



CTATHHOTO TMOHTOHA, OATIACTUPOBAHHOTO M OMEPTOro Ha mecuanoe nHO, B 10
SCAD.

3ansatue 7. ANSYS kak yHusepcanbHoe 1O misi pacuéroB m aHaju3a
COCTOSIHMS COOPYKEHNH KOHTHHEHTAJIbHOIO0 mebda. (2 yaca)

Oxcnopt CAD moneneir B ANSYS. HcnpaBiieHue KOJIUM3UN MPU SKCIOPTE
CAD wmopeneii. ['enepanusi KOHEUHO-3JIEMEHTHOU ceTku. Mcnonb3oBanue ANSYS
JUIsl petiienus 3aay cratuku. Mcnonb3oBanue ANSYS nns pelienuss ITMHAMUYECKUX
3agady. MHcnone3oBanue ANSYS 1ns  pelmieHUss TEOTEXHMYECKHMX — 3aj]ad.
Hcnonw3oBanue ANSYS nns peuieHus: temnepaTypHbix 3anad. Mcmonb3oBaHue
ANSYS nns peuieHust riApoCTaTUYECKUX U THIPOINHAMUYECKUX 3a/1a4.

3anstue 8. ABAQUS kak ynusepcaabHoe I1O nis1 pacuéroB m aHajau3a
COCTOSIHMS COOPYKEHN KOHTHHEHTAJIBHOIO0 mebda. (2 yaca)

Nutepdeiic ABAQUS. VictionwzoBanue ABAQUS nuist penieHus 3a1a4 CTaTUKH.
Ucnonb3zoBanue ABAQUS nns peuieHus JUHAMUAYECKUX 3aaad. Mcmosb3oBaHHe
ABAQUS nns peumieHusi reotexHuyeckux 3aaad. Mcnonb3oBanue ABAQUS nns
pelieHuss TeMmneparypHbiX 3anad. HMcnonws3oBanne ABAQUS nns  pelieHus
TUAPOCTATUYECKUX U TUAPOJUHAMUYECKUX 33/1a4.

3ansiTue 9. MHCTPpYMEHTHI AJ151 ONTHMHU3ALMH MAPAMETPOB COOPYKEHUS.
(2 yaca).

[ToxOop onTuMaNbHBIX pedep KECTKOCTH, UX II1ara U TOJIIIHHBI JISTOCTOUKOM
cTeHKu s JenoszamutHoro mosica B ANSYS DesignXplore wmetoaom

IIapaMeTPUYECKOU ONTUMU3ALUH.

[IpakTuyeckre 3aHATHS MPOBOMATCS B CHEIMAIM3HUPOBAHHON ayauTOpHUU
JIBOY.
III. YYEBHO-METOIAUWYECKOE OBECIIEYEHHUE
CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIUXCS
Y4eOHO-MeTOANYECKOE oOecrieueHue CaMOCTOATEJIbHON paboThHI

06y11a101u1/1xc>1 110 JUCHUIIINHEC «KOMHBIOTepHOG MOJCIUPOBAHUC



THAPOTEXHUUECKUX COOPYKEHHID» TpeacTaBieHo B [Ipwnoxennn 1 1 BKIIIOYaeT B
ceost:

e JIaH-TPA(UK BBITOJIHEHHUS CAMOCTOSITETLHOU PaOOTHI 1O TUCITUTUINHE, B TOM
YHUCJIe MPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJTHEHHE 110 KKJOMY 33JIaHUIO;

e XapaKTePUCTUKA 3aJaHUN IJISI CaMOCTOSITENbHOW pabOThl ACIUPAHTOB H
METOUYECKUE PEKOMEHIAINHU TI0 UX BBITIOJHEHHUIO;

eTpeOOBaHUS K  TPEACTABICHHIO W  O(QOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSITENIEHOM paboThI;

e KPUTEPHUH OLICHKHU BBIMOJIHEHUS CAMOCTOSITEIbHOM pabOTHI.

IV. KOHTPO.JIb JOCTUXXEHMUS LEJEA KYPCA

No | Konrpon Konpt 1 aTansl popMupoBaHuss KOMIETSHITHIA OueHouHbIE CpeACTBA
n/n | upyemsle TEKYIIMH | IPOMEKY
pa3aenbl KOHTPOJb | TOYHAS
/ TeMBI aTTecTall
JIACIIUILIT ns
HHBI
1 Saggarua  [[1IK-3 - MpaBOBYIO 0a3y Ha OOBEKTHI Cobeceno
1-4 OIIK-2 | uHTENIeKTYaIbHOM COOCTBEHHOCTH BAHNE
- YIPaBJATE pesylbTaTamMi (YO-1) BOHP?CH
HCCIIEIOBATEIILCKON IEITEIbHOCTU W3 12 K 3a4€Ty
- crioco0amu (pUKCAIlUU U 3aIIUTHI 9-13
00BEKTOB MHTEIIEKTYaTbHOM (ITP-12)
COOCTBEHHOCTH
2 | 3anstus  OIIK-5 | - byHgamMeHTaNbHBIC U IPUKIIATHBIC
5-9 JUCIUILINHBI
- OCHOBHBIE JIOCTHKEHUS 3apyOeKHOM
HayKd B 00J1acTH MPpo(dhecCHOHAIbHON
EATEIHHOCTH Cobeceno
- 00Ut Kypc MaTeMaTHKH, OCHOBHBIC BaHHe
METOJIBI MATEMATHIECKOTO, (YO-1) BOHP?CBI
KOMIUIEKCHOTO, (DYHKIIMOHATTLHOTO VI3 3-18 K 3a4€Ty
aHajM3a, METO/Ibl JIMHEHHOM anreOphl U 1-8
reOMETPUU; (ITP-12)
- OCHOBHBIE 3aKOHBI XMMHH,
XapaKTePUCTUKHU M CBOWCTBA PacCTBOPOB
Y CTPOUTEIILHBIX MAaTepPUAJIOB;
- OCHOBHBIC IIOJIOJKEHHSI MEXaHHKH
TPYHTOB U T€0JIOTHH;




- BecTH cOOp W CHUCTEMAaTH3ALUIO

(haKTHIECKOTO Marepuaia JUTSt
MPOBEJICHUS PACUETOB HAJC)KHOCTH
- PUMEHSTh yIITyOJICHHBIE

TEOPETUYECKHE M MPAKTUUECKHE 3HAHMS
OpU PEIICHUM TPAKTUYECKUX 3a1ad B
obsacTu npodeccuoHaTbHON
IeSATEeIBHOCTH

- CTpPOHMTH pAacy€THBIC CXEMbI 3ajad,
COCTaBJISITh YpaBHEHHs PAaBHOBECUS U
IBIDKCHUS. ~ MEXaHUYECKHX  CHCTEM,
pemiath  MX ~ METOJaMH  BBICHICH
MaTeMaTUK! u aHAJIM3UPOBAThH
HOJTy4YCHHBIC Pe3yJIbTaThL;

- OLICHMBAThH YUCIICHHBIC MTOPSIKH
BEJIMYHH, XapaKTePHBIX VISl Pa3THIHBIX
pa3iesioB €CTeCTBO3HAHMS

- METOA0JIOTUYECKUM anmnapaTom
ONpeACIICHUS HAJIe)KHOCTH
CTPOUTEIBHBIX CHCTEM, KOHCTPYKUUU WU
COOPYKEHHI B Ka4ECTBE TEOPETUUYECKOU
6a3bl

- HaBbIKaMH pCIICHUA
po¢eCcCHOHATBHBIX Hay4HO-
TCXHUYCCKUX 3aJa4 C MNPUMCHCHHCM
NepeI0BhIX TEOPETUICCKUX u

[IPaKTUYECKUX 3HAHUI

- METOJIaMHU U IIPUEMAaMU PEILCHUS
MaTeMaTHYeCKUX (pOpMaTn30BaHHBIX
3aJ1a4 MPOCTEHIIMMH YUCIICHHBIMHU
METOJIaMU C UX peanu3anuei Ha OBM;

YK-4

- TpeOoBaHHS HOPMATHUBHBIX aKTOB U
JOKYMEHTOB MO CO3JaHHIO U BEJCHHUIO
IpaloCTPOUTENFHBIX KaJacTPOB TOPOAOB
(paitonoB)  cyobektoB  Poccuiickoit
denepanuu;

- TEOPETUYECKHE OCHOBBI U
3aKOHOMEPHOCTH (YHKIIMOHUPOBAHHUS
COLMAJIbHBIX SIBJICHUH 1 TIPOIIECCOB;

- TEHEpUPOBATh HOBBIC (KpPEATHBHBIC)
UJIEU U 3aMHTEPECOBATh B 3TOM Hay4YHBII
KOJIJICKTHB,

- AHAJIM3UPOBATHh MCKJIMYHOCTHBIC
OTHOIICHHS U KOPPEKTUPOBATH HX;

- INTAaHUPOBATh U OCYHICCTBIIATH CBOIO
JESITeTbHOCTD C YIETOM pE3yTbTaTOB
ATOTO aHAJIN3a,

- HaBbIKaMU pabOTHI B HAYYHOM
KOJUJIGKTHBE MPH BBITOJTHCHUN
COBMECTHBIX HayYHBIX UCCIICIOBAHUN U
MIPOBEACHUH IKCIIEPUMEHTOB;




- CIIOCOOHOCTHIO K JIEJIOBBIM
KOMMYHHUKAIHSIM B TPO(ECCHOHATBEHON
cdepe, CHOCOOHOCTBIO K KPUTUKE U
CaMOKPHUTHKE, TEPITUMOCTb,
CIOCOOHOCTBIO pabOTaTh B KOJIJICKTHBE.

TuroBble KOHTPOJIbHBIE 3aJaHUS, METOIMYECKUE MATEPUAIIBI, OIIPEACIISIIOLINE
MpOIEAYphI OLICHUBAHUS 3HAHUW, YMEHUHN 1 HABBIKOB U (MJIM) OMBITA JIEATEIBHOCTH,
a TaK)Ke KPUTEPUU W TIOKA3aTeJIM, HEOOXOAUMBIC NJIsi OICHKH 3HAHWUW, YMEHUH,
HABBIKOB M XapaKTEepU3YIOIIHUE ATanbl (POpMUPOBAHUS KOMIETEHIMN B Mpolecce

OCBOEHUs 00pa30BaTeNbHON MPOrpaMMbl MpeacTaBieHbl B [Ipunoxennn 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPBI U
NHPOPMALINOHHOE OBECIHHEYHEHUE JUCIHUITIJIMHBI

OcHoBHas guTeparypa

(2neKmpoHHbIE U NeYamHble U30aHUs)

1. AxumoB I1.A., benocroukuit A.M., Kaiitykos T.b., Mo3sranesa M.JL.,
Cunopos B.H. Mudpopmaruka B CTpOUTENHCTBE (C OCHOBAMH MaTEMaTHYECKOTO U
KOMITBIOTEPHOI'0 MOJIeIMpOBanHus) : yueOHuK /. — Mocksa : KnoPyc, 2017. — 420
c. — Jlnas OakamaBpoB u wMaructpoB. — ISBN 978-5-406-05500-7 -
https:// www.book.ru/book/920578

2. benos B.B. KommbrorepHoe MonenupoBaHuME KW ONTHMHU3UPOBAHME
COCTaBOB KOMIIO3UIIMOHHBIX CTpOMTENbHBIX MaTepuaioB / B. B. benos, A. H.
bo6priies, B. T. Epodees [u ap.]. - MockBa : ACB, 2015 - 262 c¢. -
https://lib.dvfu.ru:8443/lib/item?id=chamo:811289&theme=FEFU (1 3x3.)

3. bouapoBa A.A. BeruncnutenbHas MaTeMaTuKa: y4eOHO-METOIUYECKHI
KOMIUIEKC : yuyeOHoe mocodue s By3oB / A. A. bouaposa, E. I1. JIynmosa, A. A.
PatnukoB ; [mon pen. A. A. bouapoBoii] ; J[aJlbHEBOCTOUHBINA TOCYAAPCTBEHHBIM

TEXHUYECKUM YHUBEpPCUTET. - BimaauBoctok: HW3n-Bo JJaibHEBOCTOYHOTO



TEXHUYECKOT O YHUBEPCUTETA, 2008. — 174 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:3848 13 &theme=FEFU (58 3k3.)

4. bynasun JI.A. KoMnbioTepHOe MOJEIMPOBAHUE (PU3UUECKUX CUCTEM :
[yaeonoe mocobme] / JI. A. bynaBun, H. B. Beropuunkuii, H. 1. JleGoBka. -
JonronpyiHbIii : NuTennexr, 2011 — 349 C. -
https://lib.dvfu.ru:8443/lib/item?id=chamo:663842 &theme=FEFU (5 3k3.)

5.  BacumseB A.H. Matlab [OnextponHslif pecypc] : caMOy4HTEb.
[TpakTrueckuit moaxoa / A.H. BacunbeB. — DJIEKTPOH. TEKCTOBBIC JaHHBIE. —
CIl6. : Hayka wu Texnumka, 2015. — 448 c. — 2227-8397.

http://www.iprbookshop.ru/43318.html

6. I'opuocraeea T. H. KommbrorepHoe MojaenupoBaHue : ydeOHOE
nocobue / T. H. 'opHOcTaeBa ; Yccypulickuii roCyIapCTBEHHBIN MearornYeCcKuii
MHCTUTYT - Yccypuiick : [M3n-Bo YcCypuICKOro Meaarorudyeckoro MHCTUTYTa],
2010 — 103 c. - https://lib.dvfu.ru:8443/lib/item?id=chamo:433666 &theme=FEFU
(2 9K3.)

7. KynukoB .M. Meton ®ypre B ypaBHEHUAX MaTeMaTHYECKOU (PU3UKHU
[DnexTponHbIil pecypc]: yuebHoe mocodbue / M. Kymukos, A.Jl. Haxman, —
DJIEKTPOH. TEKCTOBbIC AaHHbIe. — Caparos: Al [Iu Op Menua, 2018. — 91 ¢. —

978-5-4486-0196-5. http://www.iprbookshop.ru/71568.html

8. [Muayrun B.1O. YpaBaenus matematudeckoil GU3NKU [ DIESKTPOHHBIN
pecypc] : kype aekuuii / b.1O. ITuuyrun, A.H. [Tnuyrusa. — DIeKTPOH. TEKCTOBBIE
naHHele. — OmMck: OMCKHMII TOCYylIapCTBEHHBIM yHUBEpCUTET HM. @O.M.
JocToeBckoro, 2016. — 180 C. — 978-5-7779-1976-2.
http://www.iprbookshop.ru/59669.html

9. [Topmues C.B. KommbioTepHoe MoaenupoBaHue  (PU3MUECKHUX
nporeccoB B makere MATLAB : yue6Hoe mocooue / C. B. IlopmneB. CaHKT-
[TerepOypr : Jlans, 2011 — 726 C. -
https://lib.dvfu.ru:8443/lib/item?id=chamo:307438&theme=FEFU (2 3k3.)

10.  Cunopos B.H., MeToa KOHEUHBIX 3JIEMEHTOB B paCYETE COOPYKECHUM.

Teopus, anroput™m, npuUMepbl pacyeToB B mporpammHoM kommuiekce SIMULIA



Abaqus [DnexTponHbIil pecypc] : Yuebnoe mocodue / CunopoB B.H., Bepmmuaun
B.B. - M. : U3natensctBo ACB, 2015. - 288 ¢. - ISBN 978-5-4323-0090-4 - Pexxum
noctyna: http://www.studentlibrary.ru/book/ISBN9785432300904.htmldeopoBa
H.H. OcuoBsl pabotet B ANSYS 17 [DnexkTpoHHbIi pecypc] [u ap.]. — DaeKTpoH.
nan. — MockBa: MK IIpecc, 2017. — 210 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/90112

11. IMlamanmH, A. IO. PacueTbl KOHCTPYKLHMI METOJAOM KOHEYHBIX
anemMeHTOB B ANSY'S [DekTpoHHBIN pecypc] : MeToaudecKre peKkoMeHaauu / A.
FO. IlamanuH. — OJEKTPOH. TEKCTOBbIe naHHble. — M. : MockoBckas
rocyJapCcTBEHHas akaJeMus BOJHOro TpaHcnopra, 2012. — 72 ¢. — 2227-8397. —

Pexxum pgocryna: http://www.iprbookshop.ru/47951.htm

12.  Jlykesaenko, N.C. CratucTtuka [DIEKTpOHHBIN pecypc]| : ydeOHoe
nocooue / U.C. Jlykpsinenko, T.K. MBamkoBckas. — DnekTpoH. gaH. — CaHKT-
[lerepOypr : Jlawp, 2017. — 200 c¢. — Pexum jocryna:
https://e.lanbook.com/book/93713

13. Erdogan Madenci, Ibrahim Guven. The Finite Element Method and

Applications in Engineering Using ANSY S® [Electronic resource] - Boston, MA:
Springer US, 2015 — 656 p. -
http://link.springer.com/openurl?genre=book&isbn=978-1-4899-7550-8

JonoiHuTeIbHAS JIUTEPATYypa

(21eKmpOoHHbIE U NEeYamHble U30aHUs)

1. boes B.J. KomnbrorepHoe MojenrpoBaHue [IIEKTPOHHBIA pecypc]/
boes B.Jl., Coimmuenko P.IT.— OinekTpoH. TekcToBbIE JaHHbIe.— M.: MHTEpHET-
Yuupepcurer HNudopmanuonusix Texnonmoruvi (MHTYWT), 2016.— 525 c. -
https://lib.dvfu.ru:8443/lib/item?id=[PRbooks:IPRbooks-73655 &theme=FEFU

2. bouapoBa A.A. Maremaruyeckas (usuka: y4eOHO-METOIUYECKUN
KOMIUIEKC 111 By30B / A. A. bouapoBa ; JlaabHEBOCTOUHBIA TOCYAapCTBEHHBIN

TEXHUYECKUHA  yHuBepcureT BmammBocrok @ U3n-Bo  JlalbHEBOCTOYHOIO



TEXHHUYECKOTO YHHUBEPCHUTETA, 2008— 148c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:385006&theme=FEFU (58 3k3)

3. HamunoB A.M. MaremMaTHuecKOe W KOMITBIOTEPHOE MOJACITHUPOBAHHE
CIOXHBIX CHCTeM [DJEKTpPOHHBIN pecypc]: ydeObHoe mocobme/ [lanmmoB A.M.,
lNappxkuna H.A., Jlomke O.P.— DneKkTpoH. TEKCTOBble JaHHble.— [leH3a:
[TeH3eHCKMIT TOCYyIapCTBEHHBI YHUBEPCUTET apXUTEKTYPHI M CTPOUTENhCTBA, DbC
ACB, 2011.— 296 c. - https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-
23100&theme=FEFU

4. ManpimieBa  T.A.  YucneHHble  METOIBI W KOMIBIOTEPHOE
MojienupoBanue. JlabopaTOpHbIi TPAKTUKyM 10 ammpoKcuManuu —(QyHKIHN
[DnexkTpoHHBIN pecypc]: ydeOHo-MeToauueckoe mocodue/ ManbimeBa T.A.—
OnektpoH. TekctoBbie AanHbie.— CII6.: YauBepcurer UTMO, 2016.— 33 c. -
https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-67833 &theme=FEFU

3. Mengenes, II. B. Maremaruueckas oOpaboTka pe3yibTaTOB
UCCIIeIOBaHMS [ DNEeKTPOHHBIN pecypc| : yueOHoe mocodue / [1. B. Mensenes, B. A.
®denoToB. — DJEKTPOH. TEKCTOBbIe AaHHbIE. — OpeHOypr : OpeHOyprckuit
rocyaapctBeHHbIi yausepeuret, ObC ACB, 2017. — 100 c. — 978-5-7410-1772-2.
— Pesxxum nocrtyna: http:// www.iprbookshop.ru/78785.html

6. IlenbxkoB B.b. KomnbroTepHOoe MOIEIMpPOBaHHME OCHOBHBIX 3ajad
KJIACCUYECKON MEXaHHUKH [ DJIEKTPOHHBIHN pecypc]: yue6Hoe nocobue/ [lenpkoB B.b.,
Carankuna JI.B., BanbiueB J[.A.— DJIEKTpPOH. TEKCTOBbIC NaHHbIC.— JIMMEIK:
JIuneuxuii rocyrapcTBeHHbIN TexHHuueckuil yausepeuret, ObC ACB, 2013.— 84 c.

- https://lib.dvfu.ru:8443/lib/item?1d=IPRbooks:IPRbooks-55101&theme=FEFU

7. [TopmaeB, C.B. KommnbeooTepHoe MojaendpoBaHue (GU3HUECKUX
nporieccoB B makete MATLAB [OnexTponHsblil pecypc] : yaedHoe mocodue / C.B.
[TopmaeB. — OnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2011. — 736 c. -
https://lib.dvfu.ru:8443/lib/item?id=Lan:Lan-650&theme=FEFU

8. CagonoBa, JI. A. Meronbl WU WHCTPYMEHTHl MPUHATHS PpEIICHUIN
[DnexTpoHHBIN pecypce] : yuebHoe nocooue / JI. A. Cadonona, I'. H. CmonoBuk. —

OneKTpoH. TeKcToBble HaHHbIE. — HoBocubupck : Cubupckuil rocy1apCTBEHHBIN



YHHUBEPCHUTET TEIEKOMMYHUKAUNA 1 uHpopmaruku, 2012. — 298 c. — 2227-8397.

— Pexxum nocrtyma: http://www.iprbookshop.ru/54768.html

9. CxmsipoBa E.A. KomnstoTrepHoe MojienrpoBanue GU3NUECKuX sSBJICHUN
[DnexTponHHbIl pecypc]: yuebHoe mocobue/ Cxmspoa E.A., Mamorun B.M.—
DNEKTPOH. TEKCTOBBIE TaHHble.— ToMmck: ToMCKUii MOMUTEXHUYECKUI YHUBEPCUTET,
2012— 152 c. - https:/lib.dvfu.ru:8443/lib/item?1d=IPRbooks:[PRbooks-
34668 &theme=FEFU

10.  Tapacuxk B.Il. MaTtemaTtnueckoe MOAECIMPOBAHUE TEXHUUECKUX CUCTEM:
y4eOHUK - M.:HULI NH®PA-M, 2016. - 592 c.
http://znanium.com/catalog.php?bookinfo=549747

Ilepeyens pecypcoB HHGOPMANUMOHHO-TEJICKOMMYHUKANMOHHOU CeTH
«AnTepHeT»

1. http://iglin.exponenta.ru/index.html - x.t.H. HUromua C.II. Ha cairte

Exponenta. Web-cTpanunia, npeaHazHadeHHas 115 COBMECTHOM pabOThI ¢ CUCTEMOM
HAy4YHbIX U HH)KE€HEpHBIX pacuéToB MATLAB.

2. www.edulibru — caift lleHTtpanbHoii OuOMMOTEKM 0Opa3oBaTEILHBIX

PECYpCOB.

3. http:/elibrary.ru - Hayunas snektpoHHas OnOIHOTEKA.

4. http://www.auditiorium.ru — caiit «Poccuiickoe oopazoBaHHE».

5. http://www.rating.fio.ru — caiit ®eaepauun MaTepHeT-0o0pazoBaHusl.

6. http://www.netlibrary.com — CereBas OnOIHOTEKA.

7. http://www.rsl.ru — Poccwuiickas ['ocynapcTBeHHast OMOIMOTEKA.

8. http://www/mysopromat.ru/cgi-bin/index.cgi -caiiT «Moi compomaT», Ha

canre pasMCIICHBI y‘{e6HBIC KYpPCEI, CTaTbH, IMOJHOTCKCTOBBLIC BCPCHH KHHUI IIO
MCXAaHHUKC, HAYYHBIC CTATbH.

9. https:// www.dvfu.ru/library/ - 9bC JIBDVY.

Iepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHHA U IPOTPAMMHOI0
odecneuyeHust



[Ipu ocymecTBaeHHr 00pa30BaTEIBLHOrO Mpolecca CTyJEeHTaMU U
po(heccopCKO-MPEnoiaBaTeIbCKUM ~ COCTaBOM  HCIOJB3YETCS  CIEAYIoIee
IporpaMMHOE 0OecTIeueHue:

1. ABAQUS
Adobe Acrobat Reader
Anchored Structure
ANSYS
AutoCAD
Matlab.

Microsoft Office (Word, Excel, PowerPoint u T. n).
PLAXIS 2D

PLAXIS 3D

10.Revit

A e A T

11.Space Clam

12.STATISTICA

13.SURFER

[Ipu ocymecTBaeHUH 00pa30BATENBLHOTO MpoIEecca CTyIACHTaAaMH |
npodeccopcKo-NMpenojaBaTeIbCKUM ~ COCTAaBOM  MCMOJB3YIOTCS  CJEAYIOIIne
UH(OPMAIMOHHO-CITPABOYHbIE CUCTEMBI:

Hayunas snekrponnas 6ubmmorexka eLIBRARY.

DNEeKTPOHHO-O0MOIMOTEYHAs! CUCTEMA U3IAaTENbCTBA «JIaHby.

OnexTpoHHO-0MOMMoTeyHas cuctema «IPRbooksy.

DNEeKTPOHHO-O0MOIMOTEYHAs CUCTEMA «Znaniumy

Nudopmarmonnas cuctema "EJJMHOE OKHO noctyna k oOpa3oBaTebHbIM

pecypcam".

Texakcnepr

['apanT

VI. METOJIWYECKHE YKA3AHMS O OCBOEHUIO
T CTUTIIAHBI



Ha uzyuenue nucumiuivuel oTBoauTcs 18 yaca ayautopHbix 3auatuid 1 90 yaca
caMocTosITeNbHON paboThl. [Iman-rpaduk camMocTOsSTENpHONM pabOTHI pa3MeEIieH B
[Tpunoxxenun 1.

PexoMeHaalM¥ N0 UCMOJIb30BAHMI0O MATEPHATIOB Y4€0HO-METOAUYECKOTO
KOMILIekca. Ha mpakTuuecknx 3aHSATHSX MPErofaBaTelh KOHTPOIUPYET padoTy
ACIIMPAHTOB, OTBEYAET HA BO3HMKAIOIIME BOIPOCHI, MOJACKA3BIBAET XOA M METO]
pemenns. Ecny MONy4eHHBIX B ayJAWTOPUM 3HAHWNA OKAXKETCS HEIOCTAaTOYHO,
aCIIMpPaHT MOXET CaMOCTOSITEJIbHO TOBTOPHO  MPOYECTb  JIEKIMIO  WJIU
COOTBETCTBYIOIlIEE IOCOOME, TPOCMOTPETh MPAKTUKYM C pa3o0paHHbBIMU
IPUMEPAMH.

[Ipu BBINOJHEHUU 33JaHUS HA MPAKTUYECKOM 3aHSTHH CIEAYET BBIIIOJIHUTD
3aJlaHie «Io0 0o0pasily», MPEIOKEHHOMY IMpernoaaBaTesieM U chOpMyITHpPOBATH
BOIIPOCHI. 3aTEM BBITIOJTHUTHh HHIUBHUIyTbHOE 3aaHue. CaMOCTOATENbHYIO padoTy
MO>XHO BBINIOJIHATh KaK Ha ayJUTOPHOM 3aHATUM, TaK U CAMOCTOSATEIHHO BO
BHeayauTopHOe Bpems. Ilpm 3TOoM pe3ynpTaT HEOOXOAMMO  OTIPABUTH
MPENOJIaBaTEeI0 Ha IPOBEPKY.

[locne BbIMIONHEHMS 3a7aHUs, ACHHUPAHT 3AIIMINAET €ro MPEernoJaBaTesio B
HA3HAYCHHOE BPEMSL.

Pexomenpanuu mno padore ¢ Jureparypoii. B xoae BbINOJHEHUS
MPAKTUYECKUX 3aJIaHUi HEOOXOAMMO 00paIaThCs, K YKa3aHHOUM MperoaBaTessam
JUTEpPATYypE.

PexoMeHaauM 10 MOATOTOBKE K 3a4eTy. YCHENIHas MOJArOTOBKA K 3a4eTy
BKJIFOYAET pabOTy Ha MPAKTHYECKUX 3aHATHUAX B TECUCHHE CEMECTPA, BHITIOJIHCHUE
BCEX 3aJlaHM{ TpernojiaBarelii U MOJATOTOBKY TeopeTHueckoro marepuana. [lpu
MOATOTOBKE K 3IK3aMEHY HEO0OXOAMMO pa3o0paTh OCHOBHBIC TEMBbI, MOCTAHOBKHU
3a/1a4y ¥ UCTOJb3yEeMbIE€ METOIBI.

VII. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMIIIAHBI

[lepeueHb OCHOBHOTO 00OPYIOBAHUS

Ne HanmenoBanue o00pya0BaHHBIX
/1 MOMEIIEHNN U TOMEILEHNN I




CaMOCTOSATEIbHOMU p3.60TBI C YKazaHUuEM

azapeca
690001, Tlpuvopckmii  kpait, T. Tenesuzop LG M-4716 CG — 1 wrt.;

. 11 nepconanbHbIX KOMIIBIOTEPOB CS
BnaguBoctok, o. Pycckuii, kammyc

JAB®Y, xopnyc L, ayn. L-353

GRATTAGE M COM J8044 ¢ moHuTOpamMu
Acer V226HQLB;

690001, ITpumopckuii kpai,

r. BmaguBocTok,

0. Pycckuii, kamnyc JIBOY, Kopmiyc A,
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YwuranpHbie 3a161 HayuHoit OnOmmnoTexu
JAB®Y ¢ OTKPBITBIM 1OCTYIIOM K (DOHITY

Mono6nox HP ProOmne 400 All-in-One 19,5
(1600x900), Core i13-4150T, 4GB DDR3-
1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb

kbd/mse,Win7Pro  (64-bit)+Win8.1Pro(64-
bit),1-1-1 Wty

Cxopocts nmoctyna B Hatepner 500
Mo6wurt/cexk.

Padoune MecCTa IS Jroaen c
OrPaHUYEeHHbIMU BO3MOKHOCTAMM
310POBbSI  OCHAILlEHbl  JWCIUIESIMH U
[IPUHTEPAMU bpaiins; 000pyI0BaHBI:

MOPTATUBHBIMU yCTPOMCTBAMH ISl YTEHUS
IJIOCKOINIEYaTHBIX TEKCTOB, CKAHUPYIOLIUMU U
YUTAOLUMHU MalllMHAMH c BHJIEO
YBEJIMUUTENEM C BO3MOYKHOCTBIO PETYIISLIUU
LBETOBBIX  CHEKTPOB;  YBEJIWYMBAKOLIUMU
ANIEKTPOHHBIMH JIYIIAMH U YJIbTPa3ByKOBBIMU
MapKHPOBLIIMKAMH




Ipunoxenue 1 k padGoyeit nporpamme y4e0OHOM JUCUUIINHbBI

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUHCKON ®EJEPALIMU
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIETO OOpa30BaHUS
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Iinan-rpaguk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThl 0 AUCIHUILIUHE

Ne Hara/cpokn Buna camocrositesibHOM IIpumepHbIe ®opma
n/n BbITIOJIHEHU S padoThbI HOPMbI BpEMEHH | KOHTPOJIA
HA BbINOJIHEHHE
1 5 Hepens IlonroroBka Kk yCTHOMY 15 YO-1
ceMecTpa OMpoCy MO TEMaM 3aHATUH 1-
5
2 10 genena Pemrenue 3aganguii mo temam | 20 I1P-12
ceMecTpa 3aHsaTuM 1-5
3 15 Henensa [ToaroroBka Kk ycTHOMY 15 VYO-1
ceMmecTpa OIPOCy 110 TEMaM 3aHATUH S-
7
4 18 Henens Pemenue 3aganuii mo temam | 20 I1P-12
ceMecTpa 3aHATHI 7-9
6 18 Henena [ToaroroBka Kk 3K3aMeHy 20 DK3aMeH
cemecTpa
Hroro | 90 yac.

XapakTepuCTHKA 32IaHUM VIS CAMOCTOATEIbHON padoThl 00y4arOIUXCS U
METOAMYeCKHEe PEKOMEHIALUH 10 UX BHIIOJTHEHUIO

NupuBuayajabHble 3a1aHUs

[Ipu opraHu3amuu CaMOCTOSTEILHONW pabOThl TMPENoaaBaTellb JIOJDKEH
YUYUTHIBATh YPOBEHb MOJITOTOBKHM Ka)JOT0 acOUpaHTa U MPEABUNIETh TPYAHOCTH,
KOTOpbI€ MOTYT BO3HHMKHYTh IIPU BBIIIOJHEHUU CAMOCTOATEIBHON pabOThI.
[IpenonaBarenb JTaeT KOKJIOMY acCIUpaHTy VH/IUBUyaJIbHBIE u
nuddepeniupoBanHbie 3aaHus. HekoTopble M3 HUX MOTYT OCYIIECTBIISTHCS B
rpyrtire. Beigaya MHAMBUAYABHBIX pacueTHO-TpapUIECKuX 3aJaHUi IPOU3BOTUTCS
B 3aBUCHUMOCTH OT MPOXOIUMOM TEMATUKU Kypca U ONpeeseTCs MPEnogaBaTesieM.
Jlanee mpuBOAATCS 00pa3libl PEIICHUS.

NupuBuayaabHoe 3aganue 1 no remam 3ansatuii 1-3, 6a30Bblil ypoBeHb

Bemonmnum M3 mo oOpaboTke MaccuBa JaHHBIX. 3aaJuM KOJHUYECTBO
uHTepBasioB. HaiinéMm mupuny Kaxaoro uHTepBajia (oHa 0003HaUeHa B MporpaMmMme
uneHTudukatopom. byaem npeamnonarats pactnpeaesieHne HemPEePhIBHBIM, IOATOMY

MOCTPOUM THCTOIPaAMMY.

clear all $ OUMCTUTBH NaMATH
sf="'D:\Iglin\Matlab\ContData\xrayl.txt'; % wmMma danga IaHHHX



x=load (sf); % BBOIDMM U]

4
x=sort(x(:)); % nepebopmMaTHUpoBa M CTOJOEL M PaCCOPTUPOBAJIMU
n=length (x); % KOJIMUECTBO IaHHBIX

xmin=x(1); % MMHMMAJIbLHOE S3HaueHUe
xmax=x (n); % MakCcHMaJbHOE SHaueHMue
Mx=mean (xX); % MaTeMaTrmuyecKoe OXMuIaHMue

f=n-1; % umcno creneHey CBOOOIE

Dx=var (x); % IOucrnepcmusa

Sx=std(x); % cpemHeKBaIpaTUUHOE OTKJIOHEHUE

Ax=skewness (x,0) ; % HeCMelleHHasa aCUMMeTpUs

Ex=kurtosis (x,0)-3; $ HeCMeEUeHHH 3KCLEeCC

Medx=median ( £ % MeIraHa

Rx=range (x) ; pa3Max BBEIOOPKU

p=[0.9;0.95;0.99;0.999]; % BamaéM IOOBEPUTEJIbHEIE BEPOSATHOCTU
g=1l-p; % YPOBHM 3HAUVMOCTU

X
X
X

14
) 7
3

k=round(n?0.5); % UMCIO MHTEPBAJIOB IJId NOCTPOEHMS I'MCTOIPAaMMEL
d= (xmax-xmin) /k; % mrMprHa KaxIoTO MHTEpBaja
del= (xmax-xmin) /20; % moBaBKM BJIEBO M BIPAaBO

x1l=xmin-del;
xr=xmaxtdel; $ TI'paHMIE MHTEepBajla IJig [NOCTPOEHMUS I'PadMKOB
fprintf ('Uucno mHTepBasioB k=%d\n', k)
fprintf ('llupuHa mHTepBasa h=%14.7f\n',d)
figure % cozmaeM HOBYW GUTYPY
hist(x,k) % nocTpounm I'MCTOTPaMMYy
set (get (gcf, 'CurrentAxes'),
'"FontName', 'Times New Roman Cyr', 'FontSize',10)

title ('\bflucrorpamma') % 3aT0OJIOBOK
x1lim([x1 xr]) % TpaHuus no ocm OX
xlabel ("\itx {j}') % MeTka ocm X
ylabel ("\itn {j}') % mMeTka ocu y
UMCJIO MHTEPBAJIOB k=22
llmprHa MHTepBaja h= 0.3514961
I'mcrorpamma
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NupuBuayaabHoe 3ajaHue 2 mo TeMaM 3aHATHH 4-5, NPOABHHYTBIH
YPOBeHb

Crnenath aHanu3 pabOT MO TEMAaTUKE CBOEr0 HAIPaBJIEHUS UCCIEIOBAHUS C
MIOMOIIBIO 3JEKTPOHHBIX pecypcax [BDY. Ecnm TemaTnka ucCleIOBaHUN HE
U3BECTHA CJeNaThb C TMOMOIIbIO AJIEKTPOHHBIX pecypcoB JIBDY dopcaiir
UCCJIeIOBAHNE TEPCIIEKTUBHBIX HAMNpPAaBJICHUA MO HAMpaBiIeHUIO OOYCTPOHCTBA
KOHTHHEHTAJILHOTO Telbda.

NupuBuayaiabHoe 3agaHue 3 o TemMaM 3aHsaTuil 6-18, 0a30Bblil ypoBeHb

Coznmate TBEpAOTEIBHYIO MOJENs TpyHTOBOM mamObl B 110 PLAXIS 3D. U

POBECTH (PUIBTPALIMOHHBIN PaCUET.

NupuBuayanbHoe 3axaHue 4 mo TteMaMm 3aHATHH 6-18, mpoaBuHYTBIM
YPOBEHb
Coznaiite ceTky 00OJOYHO-CTEPKHEBOM CHUCTEMBI MO METOJY pPa3AelEHHOMN

TOTIOJIOTMH Ha MPUMEPE MOJIEIH PEeIIETIATON MIaT(HOPMBI.




. — ~ *

YcTHbIE 0NPOCHI U KOJUIOKBHYM

Y CTHBIE OITPOCHI OCYIIECTBIISIETCS MPETIOIaBaTeNIEM 0 3aBEPIICHUIO U3yUEHHS
KOKI0ro paszena. Bompockl M 3anaHus OpHUBEAECHbI B NpuiiokeHun 2. s
IOJrOTOBKM HCIIOJIb3YETCS OCHOBHAas W JONOJHUTENbHAS JIUTepaTypa IO
nuctuiuimHe « KOMITBIOTEpHOE MOJISTUPOBAHIE THAPOTEXHUIECKAX COOPYKEHUIN.

Bompockl, BO3HHKAOIIME B MPOIECCEe MOATOTOBKH, ACITUPAHT MOXKET 331aTh
IpenoaBaTesio Ha KOHCYIbTalUsX.

TpeGoBanus K npeacTaBIeHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaAMOCTOSITEILHOM PadoThI

Pe3ynbTaThl caMOCTOSATENHLHOM Pa0OTHI ACHIUPAHT BBIMIOJIHSET B BUJIE PACUETHO-
rpadudeckori  pabOTBl MO KAXIAOMY H3ydaeMoOMYy pasfeny. Pemenue
NPEATIOKEHHOTO MperoiaBaTesieM 3aJJaHusl TOJKHO OBITh NMPOBEAICHO yKa3aHHBIMU
MeTofamMu ¢ momoibio cpencts Matlab, PLAXIS, ANSYS u compoBoxaatbcs
NOSICHCHUSIMH, ~ WUTIOCTPUPYIOIIUMHU ~ PE3YyJbTaThl  OCBOCHUS  HM3Yy4aeMbIX
MHCTPYMEHTOB.  BBINOJHEHHBIE W NPOBEPEHHBIE  3aJaHUs  OTCHUIAIOTCA
NPENoIaBaTeNio0 Yepe3 KOPIOPATUBHYIO MOUTY.

Kpurtepuu ouieHkH BbINOJIHEHHS] CAMOCTOSATE/ILHON padoThl

CamocrosTenbHas pabdoTa acIHUPaHTOB BKJIOYAET pacdeTHO-Tpaduyeckue
pabOTHI IO KaXIOMY M3y4aeMOMY pasfelly, KOTOpbIe JOJDKHBI ObITh 3alIUIICHB Y
npenojaBaress, a Takke MOArOTOBKY K YCTHBIM OmpocaM. BhINonHeHne u 3amuTa
pacdeTHO-TpaduUIeCKuX padoT 00s3aTeNbHBI IS CcHayl dk3aMeHa. Kpurtepun

OIIEHKH KaXXJI0T0 BUa paOOThI MPUBEACHBI B MPUIIOKEHUH 2.



Ipunoxenue 2 k padGoyeit mporpamMe y4e0HOM JUCUUIINHbBI

MMWHUCTEPCTBO OBPA30BAHMS U HAYKH POCCHUIICKOM ®EJIEPALIN
denepanbHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIET0 00Opa30BaHuUs

«/{aIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NHKXEHEPHAS HIKOJIA
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MMacnopt ®OC

Kox u ¢popmynupoBka

Jdranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMINETEHIHH
- COBpPEMEHHBIE CIIOoCcOOBI UCTIONIb30BaHUS
MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHH
3Haer B BBIOpaHHOM cdepe NesTeIbHOCTH
- OCHOBHBIC TIOJIO)KEHUSI MEXaHWKH TPYHTOB U
OIIK-2 T'€0JIOTHH;
CIOCOOHOCTBIO -
- BbIOMpaTh W TPUMEHATH B MPO(HEeCcCHOHAIBHON
UCIOJIb30BaTh
Ymeer NESITeTbHOCTH OKCIEPUMEHTAJIbHBIE M PAaCcYETHO-
yTIIyOJICHHBIS
TEOPETUIECKUE METObI UCCIICIOBAHUS
TEOPETUYECKHE u
NpaKTHYECKHE 3HAHWS, - HaBBIKAMH TOUCKA (B TOM YHUCJIE C UCIIOJIb30BAHHEM
4acTh KOTOPBIX MHQOPMAIMOHHBIX CcHUCTeM M 0a3 OaHHBIX) U
HAXOJUTCS Ha KPUTHYECKOTO aHaM3a WHQPOpPMAIMKA O TEMaTHUKE
IepeoBOM pybexe MIPOBOIUMBIX UCCIICIOBAHUM
JaHHO HAYKH Brnaneer | - HaBbIKaMU IJITAHUPOBAHUS HAYYHOTO UCCIICIOBAHUS,
aHaJM3a MOJYYaeMbIX PE3yJIbTaTOB U (HOPMYITHPOBKU
BEIBOJIOB
- HaBBIKAMH TIPEICTaBICHHUS H TPOJBUKCHUS
PE3yNIbTaTOB MHTEIUICKTYaTbHOU ACSITEbHOCTH;
- OCHOBHBIE METOJIBI W COBPEMEHHBIC MPUHITUIIBI
3Haer HAYYHOTO WCCIICIOBAHHS B o0acTu
THJIPOTEXHUYECKOTO CTPOUTEIILCTBA
I1IK-3 crocoOHOCTEIO - BBIACHATh METOABI MCCIEIOBaHUS, HEOOXOIUMEBIE
J€MOHCTPHPOBATH JUIS BBIJCJICHUS W OMHUCAHUS 3aKOHOMEPHOCTEH B
HaBBIKH  pabOTBl B nporiecce MPOBEACHUS UCCIIEA0BATEILCKOW paOdOTHI B
HayqHOM  KOJIEKTHBE, |y, o0JacTd THIPOTEXHHYECKOTO CTPOUTEIBCTBA U
CTIIOCOOHOCTHIO COIOCTaBJIATh WX C COBPEMEHHBIMH MPHHITUIIAMA
MOPOKJIATh HOBBIE UICH HAyYHOTO MCCIICIOBAHUS
(KpeaTUBHOCTB) - KPUTHYECKH OIICHMBATh 00JIaCTh MPUMEHHUMOCTH
BBIOPaHHBIX MATEMATHYECKHUX METOJIOB.
Brageer | - OCHOBHBIMI METOAMU NIPOBEACHMS UCCJICIOBAHMIA
B 00JTACTH THAPOTEXHUIECKOTO CTPOUTEIHCTBA
- METOJIbl ¥ TEXHOJIOTUU HayYHOUW KOMMYHHKAIMH Ha
YK-4 rOCyIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX
BIaICHUCM PaBOBYIO 0a3y Ha OOBEKTHI HHTCIUIEKTYaIbHOM
criocobamu GuKcauu u 3 COBCTREHHOCTH
HaeT
3allNThI 00BEKTOB - CTHITUCTHYECKUE OCOOCHHOCTH TPEICTaBICHUS
HHTC/UICKTYyaJIbHOU pe3yabTaTOB HAYYHOU NEATEIBHOCTU B YCTHOU U
COOCTBEHHOCTH, MUCHMEHHOM (hopMe Ha TOCYIapCTBEHHOM U
YHIPaBICHUA MHOCTPaHHOM SI3bIKax
pe3yabTaTaMu  Hay4dHO-
M - CTIeIOBaTh OCHOBHBIM HOPMaM, IPUHSATHIM B
HCCIIeIOBATENLCKOM
Ymeer HAYYHOM OOIIEHUH Ha TOCYIapCTBEHHOM M
JeSTeTbHOCTH u
WHOCTPAHHOM SI3bIKaX
KOMMeEpIHATU3aI[HH
npae  Ha  OOBEKTHI - HaBbIKAMHU aHaJIN3a HAYYHBIX TCKCTOB Ha
MHTEIUIEKTYaIbHOM Braneer rOCYJapCTBEHHOM M MHOCTPAaHHOM SI3bIKaxX
COBCTBEHHOCTH - HaBBIKaMU KPUTHYECKOH OIEHKH 3P PeKTUBHOCTH

Pa3IMYHBIX METOJIOB M TEXHOJIOTHI HAYYHOMI




KOMMYHUKAIIUX HA TOCYAAPCTBCHHOM U
UHOCTPAHHOM SI3BIKaX
- pa3JIM9YHbIMU METOJaMH, TCXHOJIOTUAMU U TUITAMU
KOMMYHHUKAIHI TIPU OCYIIECTBICHUH
npodeccHoHABHOM IeATEIPHOCTH Ha
rOCY/IapCTBCHHOM U MHOCTPAHHOM SI3bIKax

IIIkana oueHUBaAHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUI

Kon n JTansl GopMHPOBAHMS KOMIETEHIMH KPHTepHH NoKa3aTen
¢opmyaupoBka
KOMIIeTeHIIUH
- COBpEMEHHBIE CIIOCOOBI | - COBPEMCHHBIC | - COBpEMEHHBIE
UCIIOJIb30BaHMs CIOCOOBI CIIOCOOBI
nH(opMaLMOHHO- UCIIONIb30BAHUS UCIIONIb30BAHUS
KOMMYHHUKAIIMOHHBIX nHpopMannoHHO- nHpopMannoHHO-
3HaeT TEXHOJIOTMH B BHIOPaHHOH | KOMMYHUKAIIMOHHBI | KOMMYHUKAIIMOHHBIX
(mmoporoB | cepe nesTensHOCTH X TEXHOJOTHMH B | TEXHOJOTHH B
BIit - OCHOBHBIC TIOJOXEHHS | BhIOpaHHOW cdepe | BHIOpaHHOM chepe
YPOBEHb) | MEXaHHKH  I'PYHTOB U | OeATENbHOCTH JEeATeIbHOCTH
T'€0JIOTHH; - OCHOBHBIC | - OCHOBHBIC I10JIOKCHUS
HIOJIOKEHHS MEXaHUKH TPYHTOB W
MEXaHHKH TPYHTOB | I'€OJIOTHH;
U TE0JIOTHH;
- BBIOMpaTh M NPUMEHSTH B | -  BBIOMpaTe W | - BBIOMpATh u
npodeccroHaIbHOM MIPUMEHSTH B | NPUMEHSTH B
ymeer JeSTeIIbHOCTH npodeccHoHaNBEHON | MpodecCHOHANBLHON
9KCIIEPUMEHTAIILHbIC U | NedTelbHOCTH JIeSITEIIbHOCTH
OIIK-2 (HpOHVB " Pac4eTHO-TeOPEeTUUECKHE 9KCIIEPUMEHTANIBHBI | SKCIIEPUMEHTANILHBIE U
CIIOCOOHOCTBIO HYTBIH METOJIbl HCCIICIOBAHUS € W  pacyeTHo- | pacyeTHO-
UCIIONB30BAaTh YPOBCHb) TEOPETUYECKUE TEOPETUYESCKUE METOIbI
yIriyOJIeHHbIE METOBI HCCIICIOBAHUS
TEOPETUYECKUE U HCCIICIOBAHHUS
IpaKTUYEeCKUe - HaBBIKaMH ITIOHCKa (B TOM - HABBIKAMH ITIOUCKA | - CIIOCOOHOCTB OLICHHUTD
3HaHUS, 4acTb YHCIIE C UCTIOIBb30BaHHEM (B TOM 4HCIE C HaJ&XHOCTh
KOTOPBIX MHGOPMALMOHHBIX CUCTEM U | HCIIOJIb30BaHUEM CTPOMTEINBHBIX CHUCTEM,
HaXOJUTCA Ha 0a3 OaHHBIX) U MH(OPMALMOHHBIX | KOHCTPYKLUI u
HepeloBOM KPUTHYECKOTO aHAJIN3a cucreM u 06a3 COOPYKEHHH.
pybexe  naHHOM uH(popManuK 1o TeMaTHKe OaHHBIX) U - CIIOCOOHOCTH TIPHHTH
HayKH MPOBO/IMMBIX HCCIICAOBAHUI | KPUTHYECKOTO K peLIeHuI0
- HaBbIKAMH IJIAHUPOBAHUS | aHaIW3a npodeccrHoHaNbEHON
pnageer | HAYUHOrO HCCIEN0BaHMS, nHdopmauuu 1o HaY4HO-TEXHUYECKOU
(rmyBox aHAJIN3a TOIY4aeMBbIX TeMaTHKe 3aj1a4y, UCIIONB3YS
M Pe3yJIbTaToB U MPOBOIMMBIX HepeoBbIe
YPOBEHD (OpMYIUPOBKHU BEIBOJIOB HCCIIeIOBAHUH TEOPETUYECKUE u
ocpoery | - HABPIKAMH NPEICTABIICHUS | - HABBIKAMMU NpaKTUYECKUE 3HAHUA.
) Y IPOJIBIKCHUS IUIAHUPOBAHUS - CIIOCOOHOCTD
pe3yIbTaToB Hay4HOTO HaIyjcaTh Ko Ha
MHTEJIIEKTyaIbHOU HCCIIEeI0BaHMS, NIPUKIIaTHOM
JIeITeIIbHOCTH; aHamM3a WH)KCHEPHOM SI3BbIKE
MOJTy4aeMbIX JUISL peILeHUs
pe3yJbTaTOB U MaTeMaTHYECKH
(hOpMyITHPOBKH (hopMaIn30BaHHBIX
BBIBOZIOB 3a/1a4 YUCIICHHBIMH
- HaBBIKAMH | METOHaMH.

IIPEACTABIICHUSA

n




MIPOJBUKECHHUS
pe3yNbTaToB
MHTEJUICKTYaIbHON
JIeSTEIbHOCTH,

- OCHOBHBIC MECTObI 1
COBPEMCHHBIC TPUHIUIIBL

- OCHOBHBIC METOIbIL
1 COBPEMCHHbLIC

- OCHOBHBIC MECTOIbI U
COBPEMCHHLIC

3HACT HAYYHOTO HCCJICJIOBAHUS B TIPHUHITUITBL MIPHUHIUITE HAYYHOTO
(moporoB | obmactu Hay4HOTO HCCIIeTOBaHUS B
TIK-3 BI TUIPOTEXHUYECKOTO HWCCIIETOBAaHUS B obmactu
CITOCOOHOCTH YpOBEHB) | CTPOUTEIHCTBA obiactu THAPOTEXHUIECKOTO
JIEMOHCTPHPOBATH THIPOTEXHHYECKOT | CTPOHMTEIHCTBA
" MIPUMEHSATh 0 CTPOUTEIHCTBA
YIIIyOJICHHBIC - BBIICTISITH METOBI - BBIJICJIATH METOMBI | - BBICISITH METOMABI
3HaHUS B 00JacTu WCCIIeIOBaHMA, HCCIICIOBAHHUA, HCCIICIOBAHHUA,
THUIIPOTEXHUYCCKO HEOOXOIUMBIE ISt HEOOXOMUMBIC ISl | HEOOXOAUMBIC JIJIs
0 CTPOHUTEIBCTBA BBIJICJICHUS X OTIACAHHUS BBIJICJICHUS U BBIJICJICHUS U
c YYETOM 3aKOHOMEPHOCTEH B OTIMCAHUS OTIMCAHUS
COBPEMCHHBIX npoliecce MPOBEICHUS 3aKOHOMEPHOCTEH B | 3aKOHOMEPHOCTEH B
MPUHITUIIOB ymeer UCCIICIOBATEIbCKOM pabOThl | mporecce MpOLECCE MPOBEACHI
HAYYHOTO (nposu B 0o0JacT MIPOBEACHUS _ | mecaesioatenbekoii
WCCIIeTOBAHUS N THIPOTEXHUIECKOTO HCCIIeIOBATENBCKON | paboThl B 001acTH
(MHTETPaTUBHOCT HYTbIH CTPOUTENILCTBA U paboTsl B 00JaCTH THAPOTEXHUIECKOTO
b, YPOBCHE) COIIOCTABIIATH UX C THIPOTEXHUYECKOT | CTPOMTEIBCTBA U
AQHTPOIIOLCHTPHY COBPEMEHHBIMHU 0 CTPOUTEIBCTBA M | COTIOCTABIATH UX C
HOCTB, MPHUHITUIIAMA HAY9IHOTO COTIOCTaBIIATh UX C | COBPEMEHHBIMH
KOMMYHHKATUBHO UCCIICIOBAHHUS COBpPEMCHHBIMU MPHUHIUTIAMA HAYIHOTO
CTb, MPUHIUITAMHA HCCIICIOBAHHUS
(hyHKIIMOHATTBHOC HAYYHOTO
Th u HCCIICIOBAHHUS
Jp.)bYHKIUOHANL | BIALEET | - KPUTHYECKH OLCHUBATh - KpUTHYCCKH - KpUTHYCCKH
HOCTb U JIp.) (rmyOoku | 00JIACTH IPUMEHUMOCTH OIICHUBATh 00JaCTh | OICHHWBATh 00JIACTh
i BBIOPaHHBIX MIPUMEHUMOCTH MPUMEHUMOCTH
YPOBEHb | MaTeMaTHYECKHUX METOIOB. BEIOpPaHHBIX BEIOpPaHHBIX
OCBOEHH MaTeMaTHIECKUX MaTeMaTHIECKUX
ST) METOJIOB. METOJIOB.
- METOJIBI 1 TEXHOJIOTHH - METOBI 1 - METOIBI 1
HAYYHOI KOMMYHUKAIIH HA | TEXHOJOTUH TEXHOJIOTUHN HAyJIHOU
TOCyTapCTBEHHOM H HayIHOH KOMMYHHUKAIIH Ha
3HaeT WHOCTPAHHOM SI3BIKaX KOMMYHHUKAIIMA HA | TOCYIapCTBEHHOM H
(moporoB | mpaBoBYyIO 0a3y Ha OOBEKTHI | TOCYNAPCTBCHHOM M | HHOCTPAHHOM SI3BIKaX
BIii UHTEJUICKTYaIbHOM HWHOCTPaHHOM MpaBoOBYIO 0a3y Ha
YPOBEHB) | COOCTBEHHOCTH SI3bIKaX MPaBOBYIO 00BEKTHI
0a3y Ha 00BEKTHI HHTEJUICKTYaIbHON
YK-4 MHTEJJIEKTYa bHOH | COOCTBEHHOCTH
TOTOBHOCTh cOOCTBEHHOCTH
HCTIONB30BaTh - CTHJIUCTUYICCKHE | - CTHIINCTHYECKHE - CTHITUCTHYECKHE
COBPEMEHHBIC 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH
METOBI u MIPEICTaBJICHUS PE3YJIbTATOB | IPEACTaBICHUS MIPEICTaBICHAS
TEXHOJIOTHH HAYYHOH JESATEeIbHOCTH B | pe3yJIbTaTOB pe3yIbTaTOB HAYIHOU
Hay4qHOU yMeeT YCTHOH W NHCHbMEHHOHW | HayqHOU JIeSITEIbHOCTH B
KOMMYHHKAIHN (mpomBu | ¢opMe Ha rocyJapCTBEHHOM | NESTEIHHOCTH B YCTHOH U THCEMEHHOH
Ha HYTHIH Y MHOCTPAHHOM SI3BIKaX YCTHO# 1 ¢dopme Ha
rOCYyTapCTBEHHOM | YPOBCHb) MMUCBMEHHOU (popMe | TOCYIapCTBCHHOM H
U UHOCTPAHHOM Ha HWHOCTPaHHOM SI3bIKaX
SI3BIKAX rOCyJapCTBCHHOM U
HWHOCTPaHHOM
SI3BIKAX
BIaeeT | - ClIeJOBaTh  OCHOBHBIM | - CIICJIOBATh - CJIeIOBAaTh OCHOBHBIM
(TmyOokm | HOpMaM,  TIPHHATBIM B | OCHOBHBIM HOpMaM, | HOpMaM, IPUHSATHIM B
i HAyYHOM  OOIICHWH  HA | IPUHATHIM B HAyIHOM OOIICHUN Ha
YPOBEHb | TOCYTapCTBEHHOM 1 | HAy9HOM OOIIEHHUN | TOCYZapCTBEHHOM U
OCBOCHH | MHOCTPAHHOM SI3BIKaX Ha HWHOCTPAaHHOM SI3BIKaX

)

TOCYJapCTBCHHOM U




HWHOCTPAaHHOM
S3bIKaxX

4.

MeToauueckune MaTepHaJIbl, ONPECACIAIONINE ITPOHCAYPDbI OHCHUBAHHUA

pe3yjabTaToB OCBOCHUA TUCIUILJINHDI

OueHoOYHBbIE CPEACTBA VIS IPOMEKYTOYHOM aTTecTauuu

IlepeyeHb THIIOBBIX BONPOCOB K 3a4€Ty
OcHoBHbIe OHATHUS MoennpoBanus. Knaccudukamms moaenei.
Yro takoe nHpOpMaIOHHAS] MOJIETH?
Yro Takoe nnpopmanroHHas cucrema’?

MatemaTrueckue  MOAENH  PA3IUYHOW  CTENEHH  MPUOIMKEHUS:

pacnpeaCiICHHbIC U COCPCAOTOUCHHBIC, JIMHEHUHBIEC U HGJII/IHGI\/'IHBIC, CTaTUYECCKUE U

JTUHAMUYECKHE.

5. Urto takoe CAIIP? Dnements CAIIP. Knaccuduxanus CAIIP.

6. OcHoBHbIe 3Tanbl npoektupoanus CKIII.

7. Otambl GOPMUPOBAHUS MPOEKTHON JOKYMEHTAIIHH.

8. YdacTHHMKH mpoliecca MPOeKTUPOBAHMUS.

9. Bcrpoennwsie mpomenypsl Matlab s pemieHuss  KpaeBbIX  3aaad
TEIJIONPOBOJAHOCTH.

10. OcobennocTn MOACIUPOBAHHUA CPEACTBAMU KOHCUYHO-3JICMCHTHOI'O ITaKCTa

PDE Tools Matlab.

11. Ocobennoctn wucnoib3oBanusg Matlab miga  cratuctuueckux u

BEPOSITHOCTHBIX PaCU€TOB.

12. Matlab kak cpeaa st IPUKIAAHOTO HHXKEHEPHOTO MPOTPAMMHPOBAHHUS

13. Matlab xak cpena ayis 06pabOTKH CUTHAJIOB.

14. Matlab xak cpena mist 00paboTKH U300paKEHHIA.

15. OcHoBHbIe MOAY M Matlab.

16. Uto Takoe oTpacieBoe u yHuBepcaibHoe [107?7

17. Kakue HMHCTPYMEHTBI HMCIHOJB3YIOT B OPraHM3alMAX Ui YIPABICHUS

IpPOrpaMMHBIM OOecrieueHreM?



18. Yro takoe BIM? KakoBa ero poisib? COCTOSIHME CTPOMTEIBLHON OTpaciu

oTHocuTenbHO BIM Ha coBpemeHHOM 3Tane?

19. PLAXIS kak HUHCTPYMEHT MOJICJIUPOBAHUS T€OTEXHUYECKUX CUCTEM.
20. 3agaun, pemaemsie B PLAXIS?
21. Ocobennoctu [10 PLAXIS

22. OcHoBuble Moaynu ANSYS wu wux wucnonb3oBaHue Uil aHaln3a

COOPYKEHHUI KOHTUHEHTAJIBHOTO IIeJbda.

23.
24.
25.
26.
27.
28.
29.
30.

ABAQUS ny1s1 aHanmm3a coopyKeHUH KOHTMHEHTAJIBLHOTO 1Ielbda.

OCHOBHBIE ATAITbl YUCIICHHOTO MOJCIIMPOBAHUA B PAa3JIMYHBIX CpCaax.

HOI[FOTOBKa HCXOAHBIX JAaHHBIX AJIA MCIIOJIb30BaHUA B MOJCIIAX.

PaboTa ¢ KOHEYHO-3JIEMEHTHBIMH CETKaMH.

OkcnopT v umnoptT moaeineit B CAE cucteMsl.

Cucremsl CAD MoaenupoBaHus.

HcmpaBieHue KOJUIM3UM PU UMITOPTE.

Kaxkue IMpOIrpaMMHBIC ITPOAYKTHI JJIA HapaMeTpI/IquKOﬁ OIITUMM3AaIIH BbI

MOYKETE Ha3BaTh?

31. HopmaTHBHO-CIPaBOYHBIE CUCTEMBI.

32. Kakue HHCTPYMCHTbI YHMCJIICHHOI'O MOACIMPOBAHHA BaM H3BCCTHLI JIA

PCUICHUA 3aaa4 FH,Z[pOCTaTI/I‘ICCKOﬁ )41 I‘PI,ZIpOI[PIH&MI’I‘ICCKOﬁ YCTOﬁqHBOCTH?

KpnTepnn BBICTABJCHHUSA OLICHKHU ACIIMPAHTY HaA 3a49€TC 110 ITMCHUIIINHE

«KomnboTepHoe Moe/IMpOBaHHe THAPOTEXHUYECKHUX COOPYKEHUID)

TpeGoBanus k chopMHUPOBAHHBIM KOMIICTEHIUSM

O1eHKa «OTIIMYHOY» BBICTABIIAETCS ACIIUPAHTY, €CIIH OH ITyOOKO
W TIPOYHO YCBOWJI Yy4YeOHBIH MaTepual, HCUCPIIBIBAIOIIIE,
MOCNIEIOBATEIbHO, YETKO W JIOTUYECKH CTPONMHO WU3jIaraeT
OCHOBBI  HCITOJB30BAaHHUS  BBIYHCIHTEIBLHBIX  KOMIUIEKCOB,
CBOOOJHO CIHpaBiIETCS C, BOINPOCAMHU U YMEET NPUMEHSTh
3HaHus cucreM Matlab, Plaxis m ANSYS s momydeHus
peH_IeHI/ISI, HpaBI/IJIBHO OGOCHOBBIBaeT HOHy‘IGHHOC peLHCHI/Ie 148
OIICHUBAET €T0 MOrPEITHOCTb.

banabl Onenka
(pEUTUHTOBO | IK3aMeHa

i OLIEHKH) (crangapTHas)
86-100 COTIIHYHO
76-85 «xopoutoy

OneHka «XOopolIo» BBICTABISAETCS ACIHUPAHTY, €CJIU OH TBEPIO
3HAa€T OCHOBBI MCIIOJIb30BaHMS BBIYUCIUTEIbHBIX KOMIUIEKCOB,
IPaMOTHO M MO CYIIECTBY H3JIaraeT MaTepual, He AOIycKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE HAa BOIPOC, IMPABHIIBHO




NPUMEHSCT  TPAKTUYECKUE  HABBIKM  NpPU  pEIICHHUH
NPaKTUYECKUX 3aj]ad, BIIAZeeT HEOOXOOMMBIMH HaBBIKAMHU
NPUMEHEHHs BBIUMCIUTENbHOrO0 makeToB Matlab, Plaxis wu

ANSYS.
61-75 «yooenemeopu | OIEHKA «yJOBIETBOPUTEIHLHOY BBICTABIISIETCS ACITUPAHTY, €CIIN
MelbHOY OH MMEET 3HAHUS TOJIKO OCHOBHOTO Marepuaia, HO HEe YCBOWII

JeTanel, MOImycKaeT HETOYHOCTH, HEeJJOCTATOYHO IMPaBUIIHHBIE
(OpMYIIMPOBKH, HAPYIICHUS JIOTHUSCKOHN TMOCIIeI0BATEIEHOCTH
B U3JIOKEHUU TPOTPAMMHOIO MaTepuana, HUCHBITHIBACT
3aTPyJHCHUS TIPH  BBIMIOJIHCHUU MPAKTHYCCKHMX pPaboT ¢
IIOMOIIILIO BEIYUCINTENLHBIX ITakeToB Matlab, Plaxis mu ANSYS.

0-60 «Heyooenemeop | OIICHKa «HEYIOBICTBOPUTEIILHO» BBICTABIIACTCS aCIHPAHTY,
UmenbHo)» KOTOPBIM HE 3HAET 3HAYUTEJIbHOW YaCcTU MaTepuaa, JOIyCKaeT
CYIIECTBCHHBIC  OIIMOKH, HEYBEPEHHO, C  OOJBIIUMHU
3aTpyJHEHUSMU BBIMOIHSIET MIPAKTUYECKIE PAOOTHI, CBSI3aHHBIE
C TIPUMEHEHHWEM BBIUYMCIUTEIBHBIX MmakeToB Matlab, Plaxis u
ANSYS. Onenka  «HEYJOBIETBOPUTEIBHO»  CTaBUTCS
CTyJIGHTaM, KOTOpbIE HE€ MOTYT MPOJOKHTH OOydeHue Oe3
JIOTIOJTHUTEJIHHBIX 3aHSATHH 110 COOTBETCTBYIONIEH TUCIUTUTIHE

OueHouyHbIe cpeCcTBA ISl TEKYLIeld aTTecTAlNU

Bonpocel s cobecenoBaHMii 1o AucHMILIMHe «MaremaTrnuyeckoe
MOJEeTUPOBAHUE»

3ausaruda 1-5

o OcHoBHbIe OHATUS MoenupoBanus. Knaccudukamnms Mmoaenei.

o UYro Takoe nHpHOpMaALMOHHASI MOJEIIH?

o Yro Takoe nHpopmanroHHas cucrema’?

J MaremaTtudeckue MOJETH pa3iIMYHOM CTENEHH NPUOIMKECHUS:

pacrpeieieHHbIE U COCPEOTOUYEHHBIE, JIMHEHHBIE U HEJIMHEUHbIC, CTATUUECKUE U
JTMHAMUYECKHE.

° Uto takoe CAIIP? Dnements CAIIP. Knaccudukanus CAITP

° OCHOBHBIC TPUHLMIBI HUCIOJB30BAHUE MPOTrPAMMHBIX CPEICTB A
pPacy€ToOB U MPOEKTUPOBAHUS TEXHUYECKUX CUCTEM

° Kakue »siekTpoHHBIE pecypchbl Bbl HUCHOJB3YeTE€ JUIsl IOKCKA
MCTOYHUKOB TEXHUYECKOW U HAyYHOU MH(POPMAITIH?

° Kakue cripaBo4HbI€ CUCTEMBI BaM U3BECTHBI?

3ausaruga 5-7



° OcHoBHbIe MOy Matlab.

o Uro takoe BIM? Yro Takoe Revit?

o Civil ans mMopenupoBaHUS T€OJOTMYECKHMX YCIOBHM Ha TUIOHIAAKE
CTPOUTENHCTBA U HKCILTYyaTAIIMN COOPYKEHUN KOHTUHEHTAJIBLHOTO 1Ieb(a

o Kakoii CAD penaktop o01a1aeT BO3MOXHOCTb pab0TaTh NPaKTHYECKU
CO BCEMHU COBPEMEHHBIMH pacimpeHusmu Qaitnos ¢ CAD monensmu?

o Kakue nakeTbl mIpOrpaMMHBIX CPEICTB BaM M3BECTHBI JUISl PELUICHUS
CTaTUCTUYECKHUX 3a7a4?

3anarus 7-9

o Kakue nakTsl NPUKIIaJHBIX IPOTPAMMHBIX CPEJICTB BaM W3BECTHBI IS
MOJICJIMPOBAHUSI MOPCKUX OIepanuil Ha KOHTUHEHTAIbHOM Iueibge?

o Kakue makeTsl NPHUKIAJAHBIX MPOTPaAaMMHBIX CpPEJICTB BbI Oynere
UCITIOJIB30BAaTh AJI1 MOJEIUPOBAHUSA F€OTEXHUYECKUX CUCTEM?

. Kakue makersl Bam  wu3BecTHbl i onpenenenus  HJIC

KOHCTPYKTHUBHBIX 3JIEMEHTOB COOPYKEHUA?

Kpurepuu oueHku:

v 100-85 0anoB BBICTABIISIETCS ACIIUPAHTY, €CJIM €r0 OTBET MOKA3bIBACT
MPOYHbIC MPAKTUYECKUE HABBIKA MCIOIb30BAHUS BBIYMCIUTEIBHBIX KOMIIJIEKCOB,
OTIIMYAeTCs  TAyOMHOW ©W  TIOJIHOTOW  PAcCKpPBITHS ~ TEMBI;  BJIAJICHUE
TEPMUHOJIOTMYECKUM aIapaToM; yMeHrue 000CHOBATh IPUMEHEHHUE OIPeIeTICHHBIX
BBIYUCIUTEIbHBIX KOMILIEKCOB, HCTI0JIb30BATH /JIsl PEIICHUS] BO3MOXHOCTH [TAKETOB
Matlab, Plaxis 1 ANSYS.

v’ 85-76 0GawIoB  BBICTABIETCS  ACIUPAHTy, €CIH  €ro  OTBET,
OOHApY)XMBAIONIUKA  TPOYHBIE  TPAKTUYECKAE  HABBIKK  HWCIIOJIH30BAHUSA
BBIYMCIIUTEIBHBIX KOMILUIEKCOB, OTJIMYAeTCs TIyOMHOW M TMOJHOTON pPAaCKPBITUSA
TE€MbI, JEMOHCTPUPYET BIAJCHUE TEPMUHOJIOTUUYECKUM alllapaToM; YMEHHE
000CHOBaTh MPUMEHEHUE OMPEEICHHBIX BBIYHCIUTEIBLHBIX KOMIUIEKCOB 3ajad,
JIOTUYHOCTh M TMOCJENOBATEIbHOCTh OTBETa. ONHAKO JTOMYCKaeTcs OAHA - JIBE

HCTOYHOCTH B OTBCTC.



v’ 75-61 Oamn  BBICTABIETCS  aCUPAHTy, €CIM  €ro  OTBET,
CBUJICTEIILCTBYIONNH, B OCHOBHOM, O 3HAaHWHM TMPAKTUYECKUX HABBIKOB
WCIIOJIb30BaHUs BBIUUCIUTEIIBHBIX KOMIUIEKCOB, JEMOHCTPUPYET HEAOCTATOUYHYIO
TIyOWHY M TOJTHOTY PACKPBITHS TEMbI; HEIOCTATOYHOE BJIAJICHUE BO3MOXKHOCTSIMHU
BBIUMCIUTENLHBIX makeToB Matlab, Plaxis u ANSYS, HenocraTto4Ho cBOOOHOE
BJIaJICHUE MOHOJIOTHYECKOM peuslo, HapyIIeHUs JIOTHYHOCTHU u
MOCJICTIOBATEILHOCTH OTBeTa. JlomMycKaeTcsi HECKOIbKO OMMOOK B COACPKaHUU
OTBETA.

v 60-50 ©OamioB BBICTABIAETCA ACHUPAHTY, €CIM €ro OTBET,
O0OHapyXHMBAIONIUH OTCYTCTBHE HABBHIKOB HCIOJIL30BAHMSI BBIYHCINTEIHHBIX
KOMIUIEKCOB, OTJIUYACTCS HETJIYOOKHM PACKPBITUEM TEMbI, HE3HAHUEM OCHOBHBIX
BO3MOYKHOCTEH TPUMEHEHUS BBIYMCIUTENIBHBIX TTakeToB Matlab, Plaxis m ANSYS;
c1abbIM  BJIQJICHUEM MOHOJIOTHYECKOW pPeYbl0, OTCYTCTBHEM JIOTUYHOCTH U

IIOCJICA0BATCIIbHOCTH. I[OHYCK&I-OTC}I CCPBLE3HBIC omunoOKH B COACPIKaHNU OTBETA.



