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I. PaGouasi nporpaMma nepecMoTpeHa Ha 3aceJaHnM Kageapbl:

IIpoTokoi OT « » 20 1. Ne

3aBemyrormii Kadeapoit

(tozrvch) (N.O. Davmms)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3aceIaHuy Kageaphbi:

[TpoToko OT « » 20 1. Ne

3aBemyromuii Kadempoit

(nozruck) (N.O. Davmms)



AHHOTaN U K pabo4eil nporpaMMe JMCUMILIAHBI
«Pacuer coopy:keHHIl U IPOEKTUPOBAHUE)

JucuuruinHa paspaboTaHa s CTYAEHTOB, oOywarommxcs no cnenuainbHoctn 08.05.01
CrpouTenbCTBO  YHUKANBHBIX 3JaHUM M coopykeHud crneumanuzauus  «CTpOUTENbCTBO
THJIPOTEXHUYECKUX COOPYKCHUH MOBBIIICHHOW OTBETCTBEHHOCTH», BXOIUT B 0a30BYy0 yacTh bioka 1
Jucturuiniel (Moaynn) yaeoHoro riana (uagekc b1.5.45).

OO6mast TpyI0EMKOCTh OCBOCHHUSI JUCIUIUIMHBI cOcTaBiisieT 4 3auéTHbie enunuilbl (144 daca).
VY4eOHBIM IJIAaHOM TPEAYCMOTPEHBI: JTabopaTopHbie 3aHATHS (72 4aca) MU caMOCTOATENbHas padoTa
crynenta (72 waca). Jucuumiuna peanusyercss Ha 5 kypce B 9 cemectpe. dopma KOHTPOJsS IO
JUCLUIIIIMHE — 3a4€T C OLEHKOM.

JlucuMminHa OCHOBBIBAETCS HA M3YYEHHM CJHEAYIOUMX AucuuIiiuH: «Marematuueckuit
aHanu3», «JIuHeliHas anrebpa M aHanuTUYecKas TeoMeTpus» «BapuannoHHOoe ucUHCIECHUEY,
«CormnpotuBiieHne marepuanon», «CrpourtenbHas MexaHukKa», «Teopus ylmpyroctu ¢ OCHOBaMU
IUIACTUYHOCTH W ToJi3ydecTu», «MexaHuka JKUIKOCTM M rasa», «MexaHuka TpyHTOBY,
«H(opMaliOHHbIE TEXHOJOTHH B CTPOUTENbCTBE», «HaueprarenpHas reoMeTpusi U WH)KEHEpHas
rpaduka», «ApXuTekTypa» u apyrue. O0ecrnednBaeT BBITIOJHEHHE BBITYCKHOW KBATM(PUKAITMOHHOMN
paboTEHL.

Henan aucuuniauHbl - GOPMUPOBAHUE Y CTYACHTOB TEOPETUUYECKUX 3HAHUNA U MPAKTUYECKUX
HaBBIKOB HMH)XXEHEPHOIO AaHAJINW3a 3/aHHUH, COOPYKEHMM M UX KOHCTPYKUHH C TOMOIIBIO
KOMITbIOTEPHOTO MOJAETUPOBAHUS.

3agauu AMCUMIIMHBI:

- 3aKperyieHHe CTYICHTOM TEOPETUYECKUX 3HAHUM, IMOJyYEHHBIX MPH H3YYEHHH O0a30BBIX
JTUCLUILUINH;

- TIOJITOTOBKA CTYJEHTa K CaMOCTOSATEIbHOMY MPOBEACHUIO PACUETOB CIOKHBIX MH)KEHEPHBIX
CUCTEM, KOHCTPYKIUI U UX 3JIEMEHTOB, IPOBEJICHUE CTYIEHTOM Hay4HBIX UCCIIEJOBAHUII;

- (opmupoBaHue HaBBIKOB 00pabOTKU, MPEICTABICHUS U MHTEPIPETUPOBAHUU PE3YyJIbTATOB,
MOJIy4aeMBIX C IIOMOIIbIO YUCIEHHOTO MOJICINPOBAHNUS;

- (hopMUpOoBaHKE 3HAHUI O MOArOTOBKE KOMIBIOTEPHBIX MOJIENEH K pacuéTy B COOTBETCTBUU C
JNEUCTBYIOUIUM MepeYHEM HOPMATHBHBIX MIPABOBBIX aKTOB U HOPMATHUBHBIX JOKYMEHTOB Poccuiickoit
Oenepannu, 00eCIEUNBAIOIINX TPEOOBAHMS O COOJIIOJICHUM TEXHUYECKON O€30MacHOCTH 3JaHHi U
COOPYKEHHUM.

Jlis ycnemrHoro M3y4eHWsl JUCIHUIUIMHBI Yy OOydYaroluXxcs JOJKHBI OBITh CPOPMHUPOBAHBI
CIIeyIOIIMe IPEeIBAPUTENbHBIE KOMIIETCHITNH:

- HCMIOJB30BAaHMEM  OCHOBHBIX  3aKOHOB  €CTECTBEHHOHAyYHBIX  AUCLHMILUIUH B
npo(ecCUOHANBHONW ~ JIeTeIbHOCTH, IPUMEHEHHEM METOJIOB MaTeMaTH4eCcKOro aHanmu3a H
MaTeMaTU4eCKOTO (KOMIBIOTEPHOI0) MOJIEIUPOBAHUS, TEOPETHYECKOTO M HIKCHEPUMEHTAIBHOTO
nccnenoanus (OITK-6, vactuuHo);

- CHOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYUYHYIO CYIIHOCTH IPOOJeM, BOZHHUKAIOUIUX B XOJ€
npo(ecCUOHANTBHON  JIeTENIbHOCTH, NPUBJIEYb HUX IS pelIeHUs COOTBETCTBYIOIIUN (PU3HMKO-
MaTtemaTtudeckuii anmnapar (OIIK-7, yactuuHo).

[Tnanupyembie pe3yybTaThl OOy4eHUs MO JaHHOW TUCHMILIMHE (3HAHWS, YMEHUS, BJIaJICHUS),
COOTHECEHHbIE C IUJJAaHUPYEMBIMU pE3ylbTaTaMM OCBOCHHS 0Opa30BaTENbHONW MPOTrpaMMBI,
XapaKTepU3yIOT 3Tarnbl JOPMUPOBAHUS CIEAYIOIINUX KOMIETSHIIUI:



Kon u ¢popMyupoBKa KOMIIETEH UM S1anbl GOPMHPOBAHMS KOMIIETEH MM

OIIK-6 3HaeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

UCTIONb30BaHUEM OCHOBHBIX 3aKOHOB JMCLUIUIAH U METO/IbI MATEMATHYECKOTO

€CTECTBEHHOHAYYHBIX JMCLMIUIMH B MOJIENTMPOBAHMS, TEOPETUIECKOTO U

PO ECCHOHATBHOI IEITENBHOCTH, 5KCMIEPMMEHTAIBHOIO MOAX0/a

[pUMCHCHIEM METOI0B MATECMATHICCKOTO | vy jeer IPUMEHSTH TIOTyYEHHbIE 3HAHUS ISl PEIEHHs

aHaJM3a ¥ MaTeEMAaTHYECKOTO NpAKTHUECKUX 3a7a4

(KOMITBIOTEPHOI0) MO/IETTUPOBAHUS,

TCOPETHYECKOr0 W SKCTICpHMEHTANEHOoro | BIAACCT | HaBBIKAMH TEOPETHUECKOO H PAKTHIECKOro

P — aHaJM3a pe3yabTaTOB UCCIIEN0BaHMIA 1
(hOpMYITMPOBKH BHIBOJIOB

nK-11 3HaeT OCHOBHBIE MOJIENIN pacyéra 3JaHui, COOpYKEHUH U

BIIaJIEeHHEM METOJaMH MaTEMaTHIECKOTrO MX KOHCTPYKIIHIA, 8 TaKKe 00J1aCTh UX IPMMEHEHHUSI

(KOMITLIOTEPHOT0) MOZIEIMPOBAHHS Ha yMeeT IPUMEHSATH MATEMATHYECKUI anmapar Juis

0ase yHHBEPCATBHBIX U pelIeHHs 3a1a4 METOJAMH YUCIIEHHOTO

CHCLIHATH3MPOBAHHBIX HIPOTPAMMHO- (KOMITBIOTEPHOr0) MOIENMPOBAHMS, BKITIOYAs

BBIYUCITUTENBHBIX KOMIUIEKCOB M CHCTEM COBPEMEHHBIE hOPMYJTHPOBKH METOA KOHEUHBIX

aBTOMATU3MPOBAHHOTO TPOEKTUPOBAHMS, IIEMCHTOB

METO/IAMHU TIOCTAHOBKM M POBEIEHUS

SKCTEPUMEHTOB 110 3a/IaHHBIM MeToukay | PIMICCT | HABBIKAMY aHATH3A W HHTEPIPETAIMH PE3YIIHTATOR
YHUCIIEHHOTO (KOMITBIOTEPHOT0) MOIEITHPOBAHHS
TIOCTABIICHHBIX 3a/1a4

Jnst  popMupoBaHus BBIICYKA3aHHBIX KOMIETEHIIMA B paMKax JUCHUIUIMHBI «Pacuer

COOPY)KEHHM U TIPOSKTHPOBAHHUE» TIPUMEHSIOTCA CIEIYIONMEe METOJbl AaKTUBHOTO OOydYeHUs:

npo0ieMHoe 00ydeHne, MPOEKTUPOBaHKE, KOHCYIbTHPOBAHUE U PEUTUHIOBBIN METO/I.



|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH KYPCA (18 HAC.)
Jlexuuu y4eOHBIM TUTAHOM HE MPETyCMOTPEHO
Il. CTPYKTYPA U COAEP)KAHUE MTPAKTUUYECKOM YACTHU KYPCA (36 yacos)

JlaGopaTopHbie padoThl (72 yaca)

JladopaTopunas padora 1. Ucropus pasButus CAIIP u coopy:keHHii KOHTHHEHTAJIbHOIO
mesabda (2 yaca).

PaccmaTpuBaemble Bompochl: Kitaccuueckoe mnpoextupoBanue. llopsaok paspaboTku
MPOEKTHOM U pabodeil nokymeHtauuu. PazButue OBM u uncneHHsix metonoB. Mcmoisib3oBanue
YHUCJIEHHBIX METOJIOB Uil pacuéToB W OOOCHOBAHHUS NMPOEKTHBIX pPEHIEHHH B 00JACTH IIeIb(OBOro
cTpouTenbeTBa. MHTErpanus nporpaMMHbIX obecrieueHuil. [lpukiagasie 1 QyHKIMOHAIbHBIE A3BIKU
nporpaMMmupoBanus, kak cpenctsa uHrerpauuu [10. CoBpeMeHHbIE MOAX0Abl K MPOEKTUPOBAHUIO U
pacuéram 1menb(OBBIX COOPYKEHUN U UX AJIEMEHTOB.

JlabopaTopHasi padora 2. CoBpemennoe I1O a5 npoeKTHPOBaHUs U pacuyéToB (2 4acoB).

PaccmaTpuBaemble  Bompocbl:  OOmield  anropuTM — IPOEKTUPOBAHUSA  COOPYKEHUM
KOHTUHEHTAJIbHOTO mienbda u ux saemMeHToB. OOUIMe onucaHue BCEro KOMIUIEKCa WHCTPYMEHTOB B
ob6nactu UT akTyanpHBIX Ui IPOSKTUPOBAHUS U pacYETOB IIETb(OBBIX COOPYKEHUN U UX IIEMEHTOB
Ha coBpemenHom osrtane (Revit, AVEVA, SACS, Tekla u t.1.). Ux B3aumocss3e. (Hampumep, B/,
Matlab, Word, AutoCAD, PLAXIS, Adobe Acrobat) HoBas mapaaurma mpoektupoBanus. OCHOBHbIE
3Tanbl MOJCIIMPOBAHUS COOPYKEHUH KOHTHHEHTAILHOTO Iienbda Ha IBM. COop MCXOIHBIX TaHHBIX.
dopmupoBanre HaOOpPOB MaTepuaioB. HasHaueHne MaTeMaTHYECKUX MOJENEH ISl DJIEMEHTOB
Mozenu. @opmupoBanne KOM. Haznauenne rpaHudHbIX yCaoBHil. @aKTOphI, BIUAIONIME HA TOYHOCTD
U BpeMs pacu€ToB NpU MoJAeaupoBaHuu. PopManuzanus pe3yabTaToB pacyETOB U MPOEKTUPOBAHUE.
ApXHUBUPOBaAHUE PE3YIbTATOB AEATEIBHOCTH 110 NPOESKTUPOBAHUIO U pacuéTam. Karanoruzanusi.

JladopaTopHas padora 3. HopmatuBHo cnipaBouHoe I1O s conpoBo:KaeHNsI MPOEKTHOM
U HAYYHO-UCCIIeA0BATEbCKOI eI TeJIbHOCTH (2 YacoB).

PaccmarpuBaemsbie Bompocki: 110 a1 HOPpMAaTUBHOTO CONPOBOXKACHHS MPOEKTUPOBAHUSA
(Texakcnept, Cmpoti koucyromanm, Koucynemauwm Ilnoc, T'apanm, NormaCS, Awnoexc); 110 mns
cmeTHbIX oTaAenoB ['pang-cmera, ABC; TIO nns mnoucka HAYyYHO-TEXHUYECKUX HCTOUYHUKOB
unpopmanuu (Since Direct, Scopus, Elsevier, Springer, e-library u op.); okeaHomormueckue u
rugpomeTeoponornyeckue b/

JladbopaTtopnass paGora 4. CoBpemenHoe IIO piasi aBTOMATH3allUM WHKEHEPHBIX H
HAYYHO-TeXHUYECKHX PACcY€TOB U BU3YaJIH3ALMU UX pe3yabTaToB (3 yaca).

PaccmaTpuBaeMblie Bompochl: Excel kak MHCTpYMEHT MPOEKTHPOBIIMKA U HCCIIEI0BATEINS.
Matlab kak “HCTpYMEHT MPOEKTUPOBIIKKA U uccaenoBarens. Matlab kak nacTpymenT dopmanusauu
HayyHO-TeXHHUecKkux MatepuaioB. MATLAB nans pemieHus CTaTUCTUYECKHUX 3a]ad, MPUKIAJAHOTO
nporpammupoBanus, Busyanuzauuu 1 T.4. [10 STATISTICA s ctaTucTHUECKUX pacy€ToB M aHAIN3A.
ITO SURFER nyis aBTOMaTH3aiiy KApTUPOBAHUS U TOCTPOEHHSI TOBEPXHOCTEH.

JlaGopatopnas padora 5. OtrpaciieBoe u yHusepcajabHoe I1O nis npoexkrupoBanusi CKII
B CAD penakrtopax (2 yacos).

PaccmarpuBaemble Bomnpocbl: J[ByxmepHoe u TpéxmepHoe MojaenupoBanue B CAD
KoMIulekcax. TomoJjoruueckoe M TBEpAOTEIbHOE MojaenupoBaHue o0bekToB. CAD KoMIUIeKChl mpu
MH(GOPMALIMOHHOM MOJIETMPOBAHUU OOBEKTOB. IMITOPT M SKCIOPT T€OMETPHUUECKUX MOJENEH MexIy
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nporpammubivMu obecnieueHusiMu CAD u CAE. Kommsuu nipu skcnopte U umnopte. MHCTpyMEHTHI
aHanmu3a KoJutu3uii u ux ucnpasienus. AUtOCAD, Revit, Solid Work, Spays Claim Design Modeler,
Civil, Civil Geotechnical module.

JlabopaTopuasi padora 6. OtpaciaeBoe IIO nias pacuyéToB W aHAJM3a COCTOSIHHS
meab(oBbIX coopyskenus (3 yaca).

PaccmaTpuBaembie Bompocwl: [10 Anchored Structures s pemeHus 3amad o
TUAPOCTaTUYECKOM M T'HAPOJAVMHAMHYECKOM YCTOMYMBOCTH COOPYKEHUH Ha KOHTHMHEHTAJIbHOM
mensdpe. PLAXIS 2D u 3D (MIDAS) mis perieHus 3agad O TI'€OTEXHHUYSCKOW YCTOHYHMBOCTH
coopyxeHuii Ha KoHTHHeHTanbHOM mmenbde. SCAD mns pemenus 3agad O KOHCTPYKTHBHOM
YCTOMYMBOCTU COOPYKEHHS HA KOHTUHEHTAIBHOM HIETb}e.

JladbopaTopHas padora /. YHuBepcaiabHoe IO qis pacuyéroB m aHajm3a COCTOSTHHUS
meab(oBbIX coopyskeHmii (2 yaca).

PaccmaTtpuBaembie Bompocbl: MHorodakToprHoe moaenupoBanue. ANSYS kak WHCTpyMEHT
TUTSL MOJISIIMPOBAHMSI M aHAJIN3a METb()OBBIX COOPYKEHUH 1 uxX meMeHToB. OcHoBHBIE MOy ANSYS
aKTyaJbHBIE ISl TIPOCKTHPOBAHUS M PACYETOB COOPY)KEHMH KOHTHHEeHTanbHoro menbgpa. SIMULIA
Abaqus kak HHCTPYMEHT JJIsl MOJICIIMPOBAHUS M aHAIKM32a MIETb(OBBIX COOPYKEHHI U UX DJIEMEHTOB.

JlabopaTopHasi pa6ora 8. MHCTpyMeHTHI JIi ONTHMH3AIHN MAPAMETPOB COOPYKEHHS
(2 yaca).

PaccmaTpuBaemble Bompochbl: [lapameTrpuyeckass W TONOJIOTHYECKass ONTUMM3AIIMSL.
[Mapamerpuueckast ontummsanuss B ANSYS DesignXplorer. Ilapamerpuueckas onNTUMH3AIUsS B
SIMULIA ISIGHT. Onrumusamus 8 MATLAB.

JladopaTopHas pa6ora 9. ABTOMaTH3aI1usi NPOEKTHOI0 NMPou3BoAcTBa (24aca)

OcunoBubie Buabl npoektupoBanus, CAIIP, kmaccuduxamus CAITP (I'OCT 23501.108-85,
Software Asset Management (SAM), wmuHoroo6pasue IIO mas HPOEKTUPOBAaHHS U PACUYETOB,
uHpoOpMalMOHHAA cuctema, [IpUHIUOBI MOCTPOEHHs HMH(DOPMALMOHHBIX CHUCTEM, CHCTeMa
TexHu4yeckoro  nokymenroobopora  (CTJO), cucrema  0oQUCHOTO  JTOKYMEHTOOOOPOTA,
uHpopmannonHas wmojaenb, COJ] npou3BOIUTENBHOCTh KOMIBIOTEpPA, CKOPOCTb BBIYUCICHMH,
CKOPOCTb 3aIHCH.

JladopaTopHas padora 10-11. DTanbl nocTpoeHUsi MATEMATHYECKOIi Mo/1e/iell B KOHEYHO-
3JIeMEeHTHBIX MPOrPaMMHBIX KOMILIeKcax (4 Jaca).

VYhopouieHuss M yTOYHEHHs, pabouyve TUIOTE3bl, IOCTpoeHHe Mojenu. Bamunanus u
Bepudukanus mozeneil. [lpumepsr Moxenel ¢usumueckux o0bekTOB. IlpHMeHEeHHE BCTPOEHHBIX
IPOLETYP BBIYUCIUTENbHBIX KOMIUIEKCOB JJIS1 MOJECIUPOBAaHUS (PU3NYECKUX IIPOLIECCOB, CBA3AHHBIX C
middepeHnnanbHBIME  ypaBHeHUsAMU. DopMmanuzanus pe3yinbTaTOB IMPOEKTUPOBAHUA M PacyEToB.
ApxuBHpOBaHHE U Karajoruzamnus ganasix. Hempoussoacteennoe 110 (MS Word, Adobe Acrobat).

JlabopaTopnas pa6ora 12-13. HopmaTtuBHo cnpaBounoe I1O (4 gaca).

Hcnonb3oBanne Web 6a3 manupix JIBOY s moucka HaydHO-TEXHHYECKOH HH(MOpMAIHH.
Vcnonbp3oBaHue CIPaBOYHBIX CHCTEM.

JlaGopatopnass pabora 14-15. IO ans aBTOMAaTH3alUMM MHKEHEPHbIX M Hay4HO-
TEXHHYECKHX PAcY€TOB, BU3yaIu3aluu TaHHbIX. (4 yaca).

Wnrepdeiic I10 Matlab. Matlab kak nacTpymMeHT npuknagnoro mporpammupoBanus. Matlab
KaKk WHCTPYMEHT BH3yallM3allid Hay4HO-TeXHHYeckoi wuHpopmaruu. Matlab um maremarmueckas
CTaTHCTHKa W Teopus BepositHoctei. Matlab xak mHcTpymMeHT onmdpoBeiBanus nanneix. Matlab kax
MHCTPYMEHT reHepanuu oTu€toB. Matlab kak wmHCTpymMeHT 00paboTku curnanoB. Matlab xax
UHCTpyMEHT 00paboTkn u3o0paxenuit. I[10 STATISTICA kak UWHCTpYMEHT Ui peIICHUs
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CTaTUCTMYECKMX M BeposATHOCTHRIX 3amady. [IO SURFER mus kaptupoBanuss M MOCTpOEHUS
ITIOBEPXHOCTEH.

JlaGopatopuas padora 16-17. OtpaciieBoe u yuuBepcaiabHoe I1O 1/ mpoeKTUPOBaHUS
CKII B CAD peaaxropax. (4 daca)

Bunst cBszeit mexny pasauudabiM 1O mnst skcmopra u ummopra CAD  mopeneid.
Ucnons3zoBanne AUtOCAD pmns moarotoBkm Moxenerd s skcropra B CAE  KOMIUIGKCHI.
Hcnonn3oBanue Revit mist moaroroBku mojeneit mist skcropra B CAE komriuiekcsl. Mcnonb3oBanue
Civil mnst mogroroBku CAD moneneit mist umnopra B CAE kommuiekcsl. Mcnonbs3oBanue Spays Claim
s oaroroBku CAD mojeneil pa3TuvHbBIX THUIIOB PACHIMPEHHUH B IENIAX 3KCIIOPTA T€OMETPUICCKHIX
mozeneit B CAD KOMIUTIEKCEHI.

JlabopaTopuasi padora 18-19. OrpacaeBoe 1O nisi pacyéToB M aHAIU3a COOPY KEHMIi
KOHTHHEHTAJIbHOro mejbda (6 yaca)

Pacuér cranmpHOro 3asikopenHoro nontona B [10 Anchored Structure. IMocnenyromuii pacuér
CTAJILHOTO IMMOHTOHA, OAJNTAaCTHPOBAHHOTO M OMEPTOro Ha mecuyanoe nHo, B [0 PLAXIS 3D. Pacuér
YCHJIMH B 2JIEMEHTaX KOHCTPYKIIMH CTATHHOTO IMOHTOHA, 0AJUIACTUPOBAHHOTO M ONIEPTOTO HA IMECYaHOE
nHo, B ITIO SCAD.

Jla6opaTopuasi pa6ota 20-21. ANSYS kak ynuBepcaabHoe I1O 1iisi pacuéToB u aHajau3a
COCTOSIHMSI COOPY’KEHHIT KOHTHHEHTAJILHOTrO 1meibga. (4 yaca)

Okcropt CAD mogeneir B ANSYS. Hcmpasnenne komumsuii mpu skcropre CAD mopenei.
I'eneparus koHewYHO-3NIeMeHTHOUW ceTku. HMcmonb3oBanme ANSYS st pemreHus 3amad CTaTHKH.
UcnonwszoBanne ANSYS mis pemenust auHamudeckux 3anad. Mcmons3oBanne ANSYS mist pemenus
reotrexuuueckux 3amad. Mcmomb3oBanme ANSYS s pemeHuss  TeMrepaTypHBIX  3ajad.
HcnonwzoBanre ANSYS m1st pemienns rTuapoCcTaTUIECKUX U THAPOIMHAMUYECKUX 3a1a4.

JladopaTopnas pabora 22-23. ABAQUS kak ynuBepcaabHoe IIO pias pacuéroB u
aHAJIM3a COCTOSTHHUS COOPY KeHH KOHTHHEHTAJIbHOIO 1Iejibda. (4 yaca)

Hurepdeiic ABAQUS. MHcnmonwszoBanne ABAQUS s pemieHus 3amad  CTaTHUKH.
UcnonszoBanne ABAQUS st pemenus auHamudeckux 3amad. Mcmomb3oBanme ABAQUS mis
pemieHus: reoTexHudeckux 3anad. McmonszoBanne ABAQUS nmnst pemieHus TeMmepaTypHBIX 3ajaad.
HcnonszoBanne ABAQUS st perieHns ruApoCTaTHUECKUX U THAPOIUHAMUYECKUX 3a]1a4.

JladbopaTopHasi paGora 24-25. HMHCTpyMeHTBHI [UIA ONTHMHU3ALMH NapaMeTpPoOB
coopy:keHusi. (4 gaca).

[Togbop ontumanbHbIX pedep KECTKOCTH, MX IIara W TOJIIHUHBI JIETOCTOUKOW CTEHKH IS
nemo3amutHoro nosica B ANSYS DesignXplore meromom nmapaMeTpuyecKoil ONTHMH3ALINH.

I1l.  YYEBHO-METOJUYECKOE OFECHEYEHUE CAMOCTOATEJBHOM
PABOTbBI OBYYAIOIINUXCA

VYuebHo-MeToiMdYeckoe  O0eclieyeHne  CaMOCTOSITENIbHOM — paboThl  oOydaromuxcs IO
mucuuIuiiHe «Pacuér coopykeHui M MpoeKTupoBaHHue (IMPOrpaMMHOe oOecrieyeHne)» MpeCTaBICHO
B [Ipunoxenun 1 u BKiIroyaer B ceds:

- IUTaH-TpaQUK BBINOJHEHUS CAMOCTOSTEIbHONM paboThl MO JMUCHMIUIMHE, B TOM YHCIE
IIPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHUE 110 KAXKI0MY 33JJaHUIO;

- XapakTepUCTHUKA 3aJaHUN Ui CaMOCTOSATENIbHOW paboThl CTYyJEHTOB M METOAUYECKHE
PEKOMEHAALINH IO UX BBIIIOJIHEHUIO;

- TpeOOBaHMUs K MPEACTABICHUIO U 0()OPMIICHUIO PE3YIbTATOB CAMOCTOSATEILHON pabOThI;

- KpUTEPUH OLICHKH BBIMOJHEHUS! CAMOCTOSITEILHON pabOTHI.
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V. KOHTPO.JIb JOCTHXKEHUS IEJEN KYPCA
@DopMBbI TEKYLIET0 U NIPOMEKYTOYHOI0 KOHTPOJIS 110 JUCHHILIMHE

KaJIacTpOB TropojioB (paiioHOB) cyObekTOB Poccuiickoit denepanum;
- TEOpPETHYECKHE OCHOBBI M 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS COIMATBHBIX SBJICHUH U
MIPOIIECCOB;

- FeHepUpoBaTh HOBBIE (KpEaTUBHbIE) UAEU U 3aMHTEPECOBATh B 3TOM HayUHBIA KOJUIEKTUB,
- aHaJM3UPOBATH MEXIIMUYHOCTHBIE OTHOLIEHUSI U KOPPEKTUPOBATh UX;
- IJIJAHUPOBATH M OCYILECTBIIATH CBOIO JESATEIBHOCTD C YUYETOM Pe3yJbTaTOB ATOT0 aHAJIN3a,

- HaBBIKAMH PabOTHI B HAYYHOM KOJUICKTHBE ITPU BHIIOJTHCHHH COBMECTHBIX HAYYHBIX HCCIICIOBAHIN
Y IPOBENIEHUH SKCIIEPUMEHTOB;

- CIIOCOOHOCTBIO K JISMIOBEIM KOMMYHHUKAIUSAM B TIpo(heCCHOHATBHOU cdepe, CTOCOOHOCTEIO K
KPHUTUKE W CAMOKPUTHKE, TEPIIMOCTB, CIIOCOOHOCTBHIO pab0TaTh B KOJUICKTHBE.

No KonTtponupyemsie } OLeHOYHBIE CPENICTBA
| pasnest / TeMbl Koms! u atansl hopMupOBaHHS KOMITETCHIMN TEKYIIHH MIPOMEKYTOYHAS
JIMCITUATLTAHEI KOHTPOJITh aTTEeCTaLlUs

1 3anstusa 1-12 MK-11 - MPaBOBYIO 06a3y Ha 00BHEKTHl MHTEJUIEKTYyaJIbHONH COOCTBEHHOCTH CobecenoBanue Bompocs! k

- YOPaBJISATh PE3YJIbTaTAMU HCCIIEI0BATENbCKON eI TETbHOCTH (YO-1) 9K3aMeHy

- cnoco6aMu (pUKCAIMK U 3aIUTHl 00bEKTOB MHTEIUIEKTYaIbHOW COOCTBEHHOCTH VA3 1-2 (11P-12) | 9-13
2 3anstusa 13-25 OI1K-11 - pyHAaMeHTaJIbHbIC 1 MPUKJIAJHBIE TUCIIUITIIHBI CobecenoBanue Bompocs! k

- OCHOBHBIE JIOCTIKEHHUS 3apyOeKHON HAYKH B 001acTH TIpohecCHoHaIbHON NeATeTbHOCTH (YO-1) 9K3aMeHy

- 001l Kypc MaTeMaTUKH, OCHOBHBIE METO/IbI MATEMATHYECKOT0, KOMILIEKCHOTO, N3 3-18 1-8

(YHKIMOHATFHOTO aHAJN3a, METO/BI JINHEHHOH anreOphl U TEOMETPHH; (TIP-12)

- OCHOBHBIC 3aKOHBI XHMHUH, XapPaKTEPUCTUKH U CBOWCTBA PACTBOPOB M CTPOUTEIHHBIX MATEPHUATIOB;

- OCHOBHBIC TIOJIOKCHHUSI MEXaHUKH TPYHTOB M TCOJIOTHH;

- BeCTH cOOp U CHCTEeMAaTH3aINI0 (PaKTHIECKOr0 MaTepraja i IPOBEICHHS PACUETOB HAISKHOCTH

- IPUMEHSITH YTIIyOJICHHBIE TEOPETHUCCKIE U MIPAKTUICCKUE 3HAHHSI IIPU PEIICHUH MTPAKTUIECKIX

3as1a4 B 00actu npodecCHoHaNbHOMN eI TeTbHOCTH

- CTPOUTH PACUETHBIC CXEMBI 33144, COCTABIIATh YPABHEHHS PAaBHOBECHS M JBIKCHUS MEXaHUIECKUX

CHCTEM, peIlaTh UX METOAMH BBICIICH MAaTeMaTHKH M aHATU3HPOBATH MTOTyUICHHBIE PE3YIIbTATEHI,

- OLICHUBATH YMCIICHHBIC TIOPSIKN BETMYNH, XaPAKTEPHBIX VIS PA3INYHBIX Pa3/IelIOB €CTECTBO3HAHUS

- METOIOJIOTMYECCKUM aIapaToM ONPEIeIeHNs HaIe)KHOCTH CTPOUTENIFHBIX CUCTEM, KOHCTPYKIUH 1

COOpPY)KECHHUH B KA4eCTBE TEOPETUUIESCKOM 0a3bl

- HaBBIKaMH peIIeHuUs PO EeCCHOHATBHBIX HAYIHO-TEXHUIECKHIX 33144 C IPUMEHEHHUEM TIePeIOBBIX

TEOPETHUCCKUX U MPAKTHUECKUX 3HAHUN

- METOIaMH 1 IIPHEMaMH PELICHIS] MAaTEMaTHIeCKUX (OpPMaIM30BaHHBIX 33aa4 IPOCTEHITNMIE

YUCJIICHHBIMU METOZAMU C UX peanmn3anuei Ha OBM;

OIIK-6 | - TpeOoBaHMST HOPMAaTUBHEIX AKTOB U JOKYMEHTOB IO CO3JaHUIO M BEACHHUIO IPaJOCTPOUTEIHHBIX
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TunoBble KOHTPOJIBHBIE 3aJaHUS, METOJAMYECKUE MAaTE€pHalIbl, ONPEICIAIOIINE IPOLEAYPbI
OLICHMBAHMsI 3HAHUN, YMEHMM U HaBBIKOB U (WIM) OIBITa AEATEIbHOCTH, a TAaKXKE KPUTEPUU U
[I0Ka3aTeal, HEOOXOAUMbIE JUIl OLIEHKM 3HaHUM, yMEHUH, HAaBBIKOB M XapaKTEPU3YIOIIHE OSTallbl
(bopMUpOBaHHU KOMIETEHIMI B MpOIECCe OCBOCHUS 00pa30BaTeIbHON MPOTrpaMMBbl MPEICTABICHBI B
[Ipunoxxenuu 2.

V. CIIMCOK YYEFHOM JINTEPATYPBHI 1 HHOOPMAIIMOHHOE
OBECIIEYEHME JUCHUIIJINHBI

OcHoBHas JauTepatypa
(onexmponnvle u newammvie uzoarus)

1. AxumoB I1.A., benocronkuit A.M., Kaiiryko T.b., Mosranesa M.JI., Cunopos B.H.
Nudopmaruka B CTpOUTENHCTBE (C OCHOBAMH MaTEeMAaTHYECKOTO U KOMITHIOTEPHOTO MOJICTUPOBAHUS) :
yuebnuk /. — Mocksa : KaoPyc, 2017. — 420 c¢. — Jlns 6akanaBpoB u maructpo. — ISBN 978-5-
406-05500-7 - https://www.book.ru/book/920578

2. Kynukos I''M. Meton ®@ypbe B ypaBHEHHUSIX MaTeMaTH4eCKOU (PU3UKHU [DIIEKTPOHHBII
pecypc]: yuebnoe mocoomue / I''M. Kynukos, A.J[. Haxman. — DneKkTpoH. TEKCTOBBIE JaHHBIC. —
Caparos: Aii [Tu Op Memua, 2018. — 91 ¢. — 978-5-4486-0196-5.

http://www.iprbookshop.ru/71568.html

3. [MTuuyrun B.YO. YpaBHenus maremarndeckoi (Gpu3uku [DIEKTPOHHBINH pecypc] : Kypc
nekmuid / B.JO. IMmayrun, A.H. [Imayruna. — DIeKTpoH. TEKCTOBBbIC JgaHHBIE. — OMCK: OMCKHiA
rocyfaapcTBeHHbI yHUBepcuTeT uM. ®.M. JloctoeBckoro, 2016. — 180 c. — 978-5-7779-1976-2.

http://www.iprbookshop.ru/59669.html

4, Bacunber A.H. Matlab [OnexTponHslii pecype] : camoyuutens. [IpakTruaeckuii oaxo/n
/ A.H. BacuibeB. — DinekTpoH. TekctoBbie mannbie. — CI16. : Hayka u Texnuka, 2015. — 448 c. —
2227-8397. http://www.iprbookshop.ru/43318.html

5. bouapoBa A.A. BrlunciurenbHas MaTeMaTHKa: y4eOHO-METOIUYSCKHH KOMIUICKC :
yaeObHoe mocooue s By30B / A. A. bouapona, E. I1. JlynmoBa, A. A. ParaukoB ; [mox pen. A. A.
bouapoBoii] ; JlanbHEBOCTOUHBIN FOCYIaPCTBEHHBIN TEXHUUECKUN YHUBEPCUTET. - BnaguBoctok: 13-
BO /{aibHEBOCTOYHOTO TEXHMYECKOTO yHHBepcutera, 2008. — 174 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU

6. CunopoB B.H., Meron KOHEUYHBIX HJIEMEHTOB B pacuére coopyxenuil. Teopwus,
ANTOPUTM, IPUMEPHI pacu€ToB B IporpammHoM Komiuiekce SIMULIA Abaqus [D51eKTpOHHBIN pecypc]

: YueOHnoe nmocobue / CumopoB B.H., Bepmmaun B.B. - M. : U3nareasctBo ACB, 2015. - 288 c. -
ISBN 978-5-4323- 0090 4 Pexum JIOCTYyIA:
http://www.studentlibrary. ru/book/ISBN9785432300904 html®emoposa H.H. OcHoBbl paboThl B
ANSYS 17 [DnexTponnslii pecypc] [u ap.]. — DaektpoH. gaH. — Mocksa: JIMK Ilpecc, 2017. —
210 ¢. — Pexum moctyna: https://e.lanbook.com/book/90112

7. [Mamanun, A. FO. Pacuerbl KOHCTPYKIIMII METOJIOM KOHEUYHBIX 351eMeHTOB B ANSYS
[DnexkTpoHHBIH pecypc] : MeToanyeckue pexkomernanuu / A. FO. [llamanuH. — DEeKTPOH. TEKCTOBbIE
naHHble. — M. : MOCKOBcKasi TOCyJJapCTBeHHAs aKaJeMus BOJHOTO TpaHcmoprta, 2012. — 72 ¢. —
2227-8397. — Pexxum nmocryna: http://www.iprbookshop.ru/47951.htm

8. Jlykpsinenko, U.C. Cratuctuka [DnekTpoHHBIH pecypc]| : ydebHOoe mocobue / U.C.
Jlykpsinenko, T.K. MBamkoBckas. — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2017. — 200 c. —
Pexxum nmocryma: https://e.lanbook.com/book/93713

9. Erdogan Madenci, Ibrahim Guven. The Finite Element Method and Applications in
Engineering Using ANSYS® [Electronic resource] - Boston, MA: Springer US, 2015 — 656 p. —

http://link.springer.com/openurl?genre=book&isbn=978-1-4899-7550-8



https://www.book.ru/book/920578
http://www.iprbookshop.ru/71568.html
http://www.iprbookshop.ru/59669.html
http://www.iprbookshop.ru/43318.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU
https://e.lanbook.com/book/90112
http://www.iprbookshop.ru/47951.htm
https://e.lanbook.com/book/93713
http://link.springer.com/openurl?genre=book&isbn=978-1-4899-7550-8

JlonoTHUTeIbHAS JIUTEpaTypa
(onexmponnvle u neuammvie uzoanus)

1. Bouaposa A.A. Maremarnueckas ¢u3muka: y4eOHO-METOINYECKHA KOMILUICKC JUIs
By30B / A. A. bouapoBa ; JlanbHEBOCTOYHBIH TOCYJapCTBEHHBI TEXHUYECKUH YHHBEPCUTET
Brnamusoctok :  WM3a-Bo  JlanbHEBOCTOYHOTO  TeXHMUYECKOro yHuBepcutera, 2008—  148c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:385006&theme=FEFU

2. Mensenes, II. B. Maremarnueckas 00pabOTKa pe3yabTaTOB  MCCIEAOBAHUS
[DnexTponHEI pecypce] : yuebHoe mocodue / I1. B. Mensenes, B. A. ®enoToB. — DIEKTPOH. TEKCTOBBIE
nanabe. — OpenOypr : OpenOyprcekuii rocynapctsennsiii yausepeurer, 9bC ACB, 2017. — 100 ¢. —
978-5-7410-1772-2. — Pexwum nocryma: http://www.iprbookshop.ru/78785.html

3. Cadonosa, JI. A. MeTopl 1 HHCTPYMEHTBI IPUHSTHUS pelIeHuH [DIIeKTPOHHBIN pecypc] :
yuebHoe mocobue / JI. A. CadonoBa, I H. CmonoBUK. — DJIEKTPOH. TEKCTOBBIC IaHHBIC. —
HoBocubupck : Culupckuil rocyqapcTBEHHbI YHHUBEPCUTET TEJIEKOMMYHMKAMH W WH(GOPMATHUKH,
2012. — 298 c. — 2227-8397. — Pexum moctyma: http://www.iprbookshop.ru/54768.html

4. Tapacux B.Il. MaremaTnueckoe MOJEIMPOBAHHWE TEXHUYECKUX CHUCTEM: YUEOHMK -
M.:HUL] UH®PA-M, 2016. - 592 c. http://znanium.com/catalog.php?bookinfo=549747

Ilepeuens pecypcoB HH(pOPMAIHOHHO-TEJIeKOMMYHUKALMOHHOM ceTn « AHTepHeT»

1. http://iglin.exponenta.ru/index.html - k.r.u. Wrmua C.II. wa caiite Exponenta. Web-
CTpaHulla, MpeJHa3HAYEeHHAsl 11 COBMECTHOI pabOThI C CUCTEMOI Hay4YHBIX U MH)KEHEPHBIX pacuéToB
MATLAB.

2. www.edulib.ru — caiir LlenrpansHoit OnOIHOTEKH 00pa30BaTEILHBIX PECYPCOB.

http://elibrary.ru - Hay4nast snekrpoHHast OMOIHOTEKA.

http://www.auditiorium.ru — caiir «Poccuiickoe 00pa3oBaHHE.

http://www.rating.fio.ru — caiit ®eneparuu MHTepHeT-00pasoBaHusL.

http://www.netlibrary.com — Cereast OubmoTeKa.

http://www.rsl.ru — Poccuiickast I'ocymapcTBeHHas OMOIHOTEKA.

8. http://www/mysopromat.ru/cgi-bin/index.cqi -cait «Moii compomaT», Ha caiTe

N o ok~ w

pa3MenieHbl yueOHbIe KypChl, CTaThH, MOJIHOTEKCTOBBIC BEPCUU KHUT 110 MEXaHUKE, HAyYHbIE CTaThH.
9. https://www.dvfu.ru/library/ - 95C JIBD®YVY.
Ilepeyenb HHPOPMAMOHHBIX TEXHOJOTUA ¥ MPOrPAMMHOI0 O0ecreYyeHust

I[Ipu ocymecTBieHnn o0O0pa30BaTEIBLHOTO IIpollecca CTYACHTAaMH W MPOeCcCOPCKO-
npenoaaBaTCIbCKUM COCTAaBOM HUCIIOJIB3YCTCA CICAYIOIICE IIPOIrPpaMMHOC obOecneueHue:
1. ABAQUS
Adobe Acrobat Reader
Anchored Structure
ANSYS
AutoCAD
Matlab.
Microsoft Office (Word, Excel, PowerPoint u T. ).
PLAXIS 2D
PLAXIS 3D
Revit
Space Clam
STATISTICA
13. SURFER
IIpn ocymecTBieHnn 00pa30BaTENBHOTO TpoIlecca CTyAeHTaMH H  MPodeccopcKo-

© oo Nk LD

el
N o

MIPEI0/1aBaTeNIbCKUM COCTaBOM MCIIOJIB3YIOTCS ClIEAYIOIINE HH(POPMALIMOHHO -CIIPAaBOYHBIE CHUCTEMBI:
Hayunas snexrponnas oubnnorexa eLIBRARY.
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http://lib.dvfu.ru:8080/lib/item?id=chamo:385006&theme=FEFU
http://www.iprbookshop.ru/78785.html
http://www.iprbookshop.ru/54768.html
http://znanium.com/catalog.php?bookinfo=549747
http://iglin.exponenta.ru/index.html
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DNEeKTPOHHO-OMOIMOTEeUHAsl CHCTEMA U3/IaTeNIbCTBA «JlaHby.

DnexTpoHHO-0ubmuoTeunas cucrema «IPRbooksy.

DNEeKTPOHHO-OMOIMOTEeUHasI CUCTeMa «Znanium»

Nndpopmammonnas cucrema "EJJVMHOE OKHO gpocryma k o0Opa3oBarelbHBIM
pecypcam".

Texakcnepr

l'apant

V. METOIUYECKHUE YKA3ZAHUA 11O OCBOEHHUIO JUCHUIIJINHBI

Ha wu3ydyeHHWe IUCIUIUIMHBI OTBOMUTCS 54 4Yaca  ayAWTOPHBIX 3aHATHH W 63 daca
camocTosTeNbHOM paboThl. [1nan-rpadux camocrosrenbHoi paboTs! pa3mereH B [Ipunoxenun 1.

PexomeHaanum no UCNoOJIb30BAHMI0O MATEPHATOB Y4eOHO-MeTOAMYECKOro komiiekca. Ha
MPaKTUYECKUX 3aHATUSAX IpenojaBaTelb KOHTpoJUpyeT paloTy CTYIEHTOB, OTBEYaeT Ha
BO3HHUKAIOIINE BOIMPOCHI, MOJCKA3bIBAET XOJ M METOJ peuieHus. Eciu MoJTy4eHHBIX B ayJUTOPUH
3HAHUN OKa)KeTCsS HEJOCTATOYHO, CTYACHT MOXKET CaMOCTOSITEIbHO MOBTOPHO MPOYECTh JIEKIIUIO WU
COOTBETCTBYIOIIIEE TTOCOOHE, TPOCMOTPETH MPAKTUKYM C pa300paHHBIMU ITPUM EpPaMH.

[Ipy BBIMOTHEHWW 3aJaHMs] HAa MPAKTHYECKOM 3aHSITHH CJEAYET BBIIOJHUTH 3alaHUE «I10
oOpa3ily», MNpeaIoKeHHOMY IMIpernojaBaTelieM U CPOpMyIUpOBaTh BOIPOCHL. 3aT€M BBINOJHUTD
UHIUBUAyalbHOE 3ajaHue. CaMOCTOSITENbHYI0 pPabOTy MOXKHO BBIMOJIHATH KaKk Ha ayAUTOPHOM
3aHSATUM, TaK M CaMOCTOATENBHO BO BHeaynuTopHoe Bpems. Ilpu 3TOM pesynbTaT HEOOXOAUMO
OTMPaBUTh MPEIOIABATEIIO Ha IPOBEPKY.

[Tocne BbIMOTHEHUS 331aHUA, CTYACHT 3alUIIAET €ro MPErno aBaTeso B Ha3HAYCHHOE BPEMSL.

Pexomenganuu mo padore ¢ jureparypoil. B Xoje BBINOJHEHUS NMPAKTHYECKUX 3aIaHMIl
HEO00X0MMO 00paIaThCs, K yKazaHHOHW MperoiaBaTessiM JTUTepaType.

Pexomenganum no noAroToBKe K 3a4eTy. YcIelIHas MOJrOTOBKA K 3a4eTy BKJIOYaeT paboTy
Ha TMPAKTUYECKUX 3aHATHSX B TEUCHHE CEMECTpa, BBINOJHEHHE BCEX 3aJaHMil NpernojaBaress u
MOATOTOBKY TEOPETHUECKOro Martepuaina. [Ipm moarotroBke K sSk3aMeHy HE0OX0AWMO pa3o0parh
OCHOBHBIE TEMbI, IOCTAHOBKH 3a/1a4 U UCII0JIb3YyEMbIE METO/IbI.

TpeOoBaHusl K T0MYCKY HA 3a4eT/3K3aMeH

Jlyig nomycka K 3a4eTy/3K3aMeHy CTYIEHT JIOJKEH:

- 00s13aTeNbHO MOCeIaTh 3aHATHS (111 OYHOM POpMBI OOyUEHHS);

- UIMETb KOHCIIEKT JICKIIHIA;

- IMETh MaTepuasbl O MPAKTUYECKUM 3aHATHIM,

- IMETb MaTepuasbl BEIOIHEHH Ta00PaTOPHBIX padOT (IIPH HAJTMYKUH B YUeOHOM ILJIaHE);

- BBITIOJTHUTH B MOJHOM 00beMe 3aJaHusl K MPAKTUYECKUM 3aHATHAIM (HampuMmep, pelieHHbIe
3amay, pedepar, AOKIaJ U3YyYEeHHOTO Marepuala, MPeACTaBICHHBIH B BUJE MPE3CHTAIUU U MPOUUE
3a/laHusl, MPEAYCMOTpPEHHbIe paboueil yueOHO# MporpaMMoON MUCIUIUIMHBI B paMKaX MPaKTUYECKUX
3aHATHH);

- 3aIIUTUTH KOHTPOJIbHBIE PAOOTHI U TECTHI (IIPH HATHMYUU B y4eOHOM IUIaHE);

- 3aIIUTUTH PaCYETHO-Tpaduyeckue padoThl (MIPH HATHMYUHU B y4eOHOM TIaHe);

- 3aIIUTUTH KypCOBYIO pabOTy MM KypCOBOM MPOEKT (TPU HAIUYUU B YU€OHOM TIIIaHE);

CryneHT 00s13aH HE TOJBKO TMPEACTABUTh KOMILJIEKT BBITIOJIHEHHBIX 33aJaHUNl W TMPOUYUX
MaTepHuaaoB, HEOOXOAUMBIX JUTSI AOIMYCKa K 3a4eTy/IPK3aMeHy M0 U3ydaeMOU JUCIMILTUHE, HO U YMETh
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OTBETUTh Ha BOMPOCHI MPENOJABATENs, KaCAIOIIMECS PEIICHUs KOHKPETHOW 3a/layu WU
BBITIOJTHEHHOTO CTYJCHTOM 3aJJaHusl.

B cnyyae HEBBINIOJHEHHS BBIIICU3JIOKEHHBIX TPEOOBAaHUN CTYICHT He OONycKaemcsi K caade
3aueTa WM IK3aMEeHa.

Vil. MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Jliia ocyuiecTBiieHUs 00pa30BaTENbHOIO IMpoLecca M0 JUCHUILIMHE, HEOOXOAUMO CIIEIYIOLIee
obopynoBaHue:

1. IIpoekTop, ¢ MUHUMAJIBHBIM Pa3peIIeHUEeM BhIBOJIa 300pakenus 1366x768 nukceneit;

2. CuctemHble OJIOKM, MUHIMYM |5 IIT. TP yCIOBUM pa3JefieHus TPYNIbI CTYACHTOB Ha JIBE
noarpymmsl. OnepanuonHas cuctema: Windows 7 wiu HoBee. MUHUMAaITbHbBIC, OCHOBHBIC TPEOOBAHMUS
K CHCTEMHOMY OJIOKY:

- Apxwurektypa mporeccopa X86-64 (pekomenmyercs mokosieHue mpoiieccopos Intel 64
naunnas ¢ Intel Core i3);

- O0bém oneparusHoit namsati (RAM): 4 T°6;

- YcrpoiicTBO XpaHeHus1 HH(DOpMAIIMK: HAKOTIMTENh Ha XECTKUX MarHUTHBIX auckax (HDD):
200 I'6, ckopocthb Bpamenust 5400 06/MuH.

3. KunkokpucTrainyeckie KOMITBIOTEPHBIE MOHHUTOPBI, MHHUMYM 15 mT. MuHUMansHOE
paspernieHre BeIBoa n300paxenus 1366x768 nukcenei;

Jomyckaetcst UCIOJIb30BaHUE KOMIIbIOTEPOB-MOHOOJIOKOB c aQHAJIOTUYHBIMU
XapaKTepUCTUKaMHU.

Bce cuctemnbie 6510KU AOKHBI OBITH CBSI3aHBI JIOKATBHOU CEThIO M UMETh JOCTYI B IHTEepHeT.
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IIpuiaoxenne 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN
denepanbHOE rocyJ1apCTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPEkKACHUE
BBICILIETO 00pa30BaHuUs

«/lanbHEeBOCTOUYHBIN (peepabHbIH YHUBEPCUTET)
(ABDY)

NHXEHEPHAS IIKOJIA

YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHON PABOTHI
no aucuumnHe «Pacyer coopy:keHuid 1 NPOEKTUPOBAHUE»
CnenuanbHocTh 08.05.01 «CTpOUTENbCTBO YHUKAIBHBIX 3IAHUN U COOPYKEHUI)
Cnenuanuzanust «CTpOUTENBCTBO THAPOTEXHUUECKUX COOPYKEHUM MOBBIIIIEHHON OTBETCTBEHHOCTH

dopma MOJArOTOBKH - OUHAs

BaaauBocToK
2016
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Hnaﬂ-rpaq)mc BBLIIIOJIHEHHS CAMOCTOSATEIbHOMK paGOTLI o TMCHMIIJIMHE

No Hara/cpoku N HpamepHbic HOPMEL ®opma
i - Bu caMocTosTeIbHOM paboThI BpPEMEHH Ha KoHTpONA
BBIMOJTHEHUE
1 5 Hemens ceMecTpa IToAroToBKa K yCTHOMY OMPOCY IO 7 YO-1
Temam 3aHsaTuii 1-10
2 10 Hemens cemectpa | Pemienue 3amanuii mo temam 15 I1P-12
sansTui 1-10
3 15 nenens cemectpa | IloAroroBka K yCTHOMY OIPOCY 1O 7 YO-1
temam 3aHsaTuid 10-14
4 18 Hemens cemectpa | Pemienue 3amanuit mo temam 15 I1P-12
3anstui 15-18
6 18 nenens cemectpa | IloaroroBka Kk 3x3aMeHy 20 DK3aMeH
HTroro 64 yac.

XapakTepucTUKA 3aJaHU 1J15l CAMOCTOATEILHOI PA00ThI 00y4aIOIMXCHA U METOAUYECKHE
PeKOMEHIAIUM 110 UX BbINOJHEHHUIO
NuauBuayanbHble 3aJaHUSA

[Ipn opranuzanuu caMOCTOSITENIBHOM paboOThl MpernojaBaTeNb JOJDKEH YUUTHIBaTh YPOBEHB
IMOATOTOBKMW KaXJOro CTyAC€HTa W MNOPEABHUACTH TPYAHOCTHU, KOTOPBIEC MOI'yT BO3HHKHYTH IIpU
BBIIIOJTHEHUHU CAMOCTOSITEILHOU pa6OTI)I. Hpeno;laBaTenL AaCT KAXKIAOMY CTYACHTY MHIAUBHUAYAJIbHBIC
u guddepeHmpoBaHHble 3aqaHus. HekoTopble U3 HUX MOTYT OCYLIECTBIISIThCS B rpymme. Beinaua
WHIUBUAYAIbHBIX pacdyeTHO-TpadUyecKuX 3alaHuil MPOU3BOAUTCA B 3aBUCHMOCTH OT MPOXOAUMOMN
TEMaTUKHU Kypca U onpezenseTcs npenoaasarenemM. Jlanee npuBoasTcss oOpasibl pemeHusl.

NuauBuayanbHoe 3a1aHue 1 mo remaM 3aHsaTHii 1-3, 6a30Bblii YpOBeHb

Brmomaum MJI3 mo o6paboTke mMaccuBa JaHHBIX. 3aJaldM KOJIMYECTBO WHTEpBajoB. Hainém
MIUPUHY KaKJIOro WHTEpBasia (OHA OOO3HauYeHa B Tporpamme uaeHTU(dUKaTopoM. bymem
MIpenoaraTh pacupeesieHne HeMPePbIBHBIM, IOATOMY ITOCTPOUM THCTOTPAMMY.
clear all % OoUMCTMTBH NaMATh

='D:\Iglin\Matlab\ContData\xrayl.txt'; % wmma dalia IaHHHX
x=load (sf); % BBOmMM U]

;
x=sort (x(:)); % nepedopMaTHpoOBaJIM CTOJOEL ¥ PaACCOPTUPOBAIINU
n=length (x); % KOJIMUECTBO IaHHBIX

xmin=x(1l); % MMHMMaJbLHOE SHauUeHUe

xmax=x (n); % MakKCMMaJIbHOE SHaueHMe

Mx=mean (x) ; % MaTeMaTUMUECKOe OXuIaHue

f=n-1; $ umciygo crTeneHem CBOOOILI
Dx=var (x); % Oucrnepcus
Sx=std(x); % cpemHekBaIpaTUUYHOE OTKJIOHEHUE

Ax=skewness (x,0) ; % HeCMEIleHHad acCHMMeTPUS
Ex=kurtosis(x,0)-3; % HecCMEleHHHN 53KCLeccC

Medx=median ( S % MenraHa

Rx=range (x) ; pasMax BEOOPKM

=[0.9;0.95;0.99;0.999]; % 3amaéM HOOBEPUTEJILHEIE BEPOSITHOCTMU
g=1-p; % YPOBHM 3HAUUMOCTU

k=round (n"0.5); % UMCJIO MHTEPBAJIOB IJII MNOCTPOEHMUS ITUCTOIPaMMEI

Q

d= (xmax-xmin) /k; % mmMpmHa KaXxIoT'o MHTepBaja

del= (xmax-xmin) /20; % mo®aBKM BJIEBO ¥ BIPaABO
x1l=xmin-del;

xr=xmaxtdel; $ TI'paHMlE MHTEepBaja IOJsg [NOCTPOEHMUs I'padMUKOB
fprintf ('Uucsio murepsasor k=%d\n', k)

fprintf ('llmpuua mHTepBasa h=%14.7f\n',d)

figure % coszzmaeM HOBYH QUTYPY

hist (x,k) % nmocTpounu TMUCTOTPaAMMYy

X
X
X

r
) 7
%
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set (get (gcf, 'CurrentAxes'), ...
'FontName', 'Times New Roman Cyr', 'FontSize',10)
title ('\bfI'mcrorpamma') % 3aT0OJIOBOK
x1lim([x1l xr]) % rpaHuusl no ocu OX
xlabel ('\itx {j}') % MeTka ocm X
ylabel ("\itn {j}') % mMeTka ocm y
Umciio MHTepBaJioB k=22
llyprHa MHTepBaja h= 0.3514961

I'mcrorpamma
:I‘[I T T T T T T T T T

NuauBuayaabHoe 3aaHue 2 10 TeMaM 3aHATHii 4-5, NpoABUHYTHIH YPOBEHb

Cnenatp aHanmu3 pabOT MO TEMATHKE CBOETO HAIPaBJICHUS HCCIICAOBAHHMS C IOMOIIBIO
3eKTpoHHBIX pecypcax JAB®Y. Ecnu temaruka uccieoBaHUM HE WM3BECTHA CHENAaTh C MOMOIIBIO
ANEKTPOHHBIX pecypcoB [IB®DY dopcaliT wuccnenoBaHue NEPCIEKTUBHBIX HAMpPaBJICHUH TIO

HaIIpaBJICHUIO O6YCTp0ﬁCTBa KOHTHUHCHTAJIBHOT'O menb(ba.

NuauBuayanabHoe 3aJaHue 3 M0 TeMaM 3aHATHI 6-18, 6a30Bblii ypoBeHb
Coznmath TBepaoTenbHYIO Mojenb rpyHToBoi mamObl B [IO PLAXIS 3D. U nposectu

(GWIBTPaIMOHHBIN pacyér.
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NupuBuayaiabHoe 3ajanue 4 1o TeMaM 3aHATHIl 6-18, npoABMHYTHIH ypOBeHb
Co3pmaiiTe ceTky 0OOJOYHO-CTEPKHEBOH CHCTEMBI MO METOJYy pa3AeiEHHOM TOMOJIOTUH Ha

pUMepe MOJETH PEIETYATON TIAT(POPMBIL.
' a0

YcTHBIE ONIPOCHI M KOJIJIOKBHYM

VYCTHBIE ONpPOCHl OCYIIECTBIIAETCS IPENOoJaBaTeIeM IO 3aBEPLICHUI0 M3YYEHHUS KaXKIoro
pas3zaena. Bonpochl 1 3a1aHus IpUBEEHB] B IPWIOKEHUH 2. JIJ1sl MOATOTOBKH MCIIOJIB3YETCsl OCHOBHAS
U JONOJHUTENbHAs JuTeparypa no JucuuiuimHe «Pacuér coopyxeHHi U NpOEKTUpOBaHHE
(mporpaMMHO€ 00eCIIeUCHHE)».

Bomnpockl, Bo3HHKaOLIME B IPOILECCEe MOATOTOBKH, CTYJEHT MOXKET 3aJaTh IPEnojaBareio Ha
KOHCYJIbTallUSX.

TpeOoBanus K NpeACTABICHUIO H 0()OPMIICHHIO Pe3yJIbTATOB CAMOCTOATEILHOM PadoThI

Pe3ynbTaThl caMOCTOSATENBHOM pabOThl CTYAEHT BBINOJHSET B BHJE pacyeTHO-rpaduuecKon
palboThl MO KaXJIOMY H3ydyaeMOMYy pasfenly. PeleHue npemiokeHHOro IpernojaBaTeieM 3aJaHust
JIOJDKHO OBITH MPOBEICHO YKa3aHHBIMH METOJaMH ¢ momoribio cpeacts Matlab, PLAXIS, ANSYS u
COIIPOBOX/IAThCSl  MOSCHEHMSMH,  WUIIOCTPUPYIOUIMMHM  PE3yJAbTaThl  OCBOEHHMSI  H3y4aeMbIX
MHCTPYMEHTOB. BBINONHEHHbIE M NPOBEpEHHBbIE 3a/JaHUs OTCBHUIAIOTCSA IPENoJaBaTeNllo  yepes
KOPIIOPaTUBHYIO MOYTY.

Kpurtepun oneHKH BBINOJHEHHS CAMOCTOSITEIbHON PadoThl

CamocrosrenpHas paboTa CTYIEHTOB BKJIIOYAET pacyeTHO-rpaduyeckre padoThl MO KaxIOMY
U3y4yaeMoMYy pa3JieNly, KOTOpbIe JODKHBI OBITh 3alUILEHBl y MPEroaBaTeNs, a TakKe MOJrOTOBKY K
YCTHBIM OIpocaM. BpIMoiHeHHe M 3aliuTa pacyeTHO-TpaduuecKux paboT oOs3aTenbHbI IS CAAYM
sKk3aMeHa. Kpurepun olieHKH KaXJI0ro BUia paboThl IPUBEICHBI B IPUIOKEHUH 2.
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IIpuaoxenne 2

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUMCKOM ®EJEPAIINN
denepanbHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPEkKACHUE
BBICILIETO 00pa30BaHUs

«/lanbHEeBOCTOUYHBIN (hefepabHbIH YHUBEPCUTET
(ABDY)

NHXEHEPHAS IIKOJIA

®OH/I OHUEHOYHBIX CPEJACTB
1o aucuuiiuHe «CTpoure/ibHas PU3NKa»
CnenuanbHocTh 08.05.01 «CTpOUTENbCTBO YHUKAIBHBIX 3IAHUN U COOPYKEHUI)
Cnenuanuzanust «CTpOUTENBCTBO THAPOTEXHUYECKUX COOPYKEHUH MOBBIIEHHOW OTBETCTBEHHOCTI)

dopma MOJArOTOBKH - OUHAs

BaaauBocToK
2016
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Hacnopt ®OC no gucuumiune «Pacuer coopy:keHHii U NPOEKTHPOBAHM E»

Ko 1 popMyJIHpOBKa KOMIIETEH MM Aranbl GOPMUPOBAHKST KOMIIETEH MM
OIIK-6 3HAET OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILIMH U METO/IBI
UCIIONIB30BAHNEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX MaTEMAaTHYECKOTO MOJETMPOBAHHS, TEOPETUYECKOTO ¥ SKCIIEPUMEHTAIIBHOTO
JUCIUIUIMH B TPO(ECCUOHATBHON IEITENBHOCTH, TPUMEHEHHEM noaxoza
METOA0B MaTCMATHYCCKOro aHaIn3a i MATEMaTHIECKOTo yMmeer NPUMEHSTh TI0TyYE€HHBIE 3HAHUS JIIs PEIICHUs IPAKTUYECKUX 33712
(KOMIIBIOTEPHOI0) MOJIETTUPOBAHUS, TEOPETUYECKOTO U
B T HaBbIKAMH TEOPETHYECKOTO M TIPAKTHIECKOTO aHAJH bTaTOB
3KCMEPUMEHTAIILHOTO UCCIIE0OBAHMUS Tanee BBIKAMIT TCOPCTUICCKOr0 1 NIPAaKTHICCKOTO aHATIH3a Pe3yIIbTATO
MCCIIENOBAHUN U (JOPMYIMPOBKH BHIBOJIOB
IK-11 3HAET OCHOBHBIE MOJIEM pacuéra 30aHUM, COOPYKEHUI U UX KOHCTPYKIMH, a TAKXKE
BIIaJICHUEM METOJaMH MaTeMaTHIeCKOro (KOMITBIOTEPHOTO) 00J1aCTh UX IPUMEHEHHS
MOJIEIMPOBANHs Ha 6a3e yHHBEPCATBHBIX H CHICLHATM3UPOBAHHBIX | vy eer IPUMEHSATH MATEMATHYECKUI anmapaT JUIsl PEICHNs 3a/1a4 METOJaMU
HpOrpaMMHO-BBITHCIUTEILHBIX KOMILIEKCOB M CHCTCM YUCIIEHHOTO (KOMIBIOTEPHOT0) MOJIETTMPOBAHHS, BKIIFOUAs COBPEMEHHBIE
ABTOMATH3MPOBAHHOTO MPOEKTUPOBAHMS, METOIAMHU MTOCTAHOBKH H (hOPMYJTHPOBKH METO/IA KOHETHBIX TEMEHTOR
[POBECHHUSI SKCIICPUMEHTOB M0 3aJAHHBIM METONKAM
BIIAJICET HaBbIKAMH aHAJIM3a U UHTEPIPETAINH PE3YIbTATOB YMCIEHHOTO
(KOMIIBIOTEPHOT0) MOJICIIMPOBAHHMS TIOCTABJICHHBIX 33144

@ opMbI TeKYILEro U MPOMEKYTOYHOT0 KOHTPOJIS MO JMCHHUIJIUNHE

- OCHOBHBIC 3aKOHbI XUMHUH, XapPaKTCPUCTUKH U CBOMCTBaA PacCTBOPOB U CTPOUTECIIBHBIX MaTCPHAJIOB,
- OCHOBHBIC ITOJIOKCHHUA MCXAHUKU I'PYHTOB U I'COJIOTHH;

- BECTH C60p Hn cucreMaTu3aluro (l)aKTI/I'-IeCKOTO MaTte€puala Iy IIPOBCACHUA paCdC€TOB HAACKHOCTHU
- IPUMCHATH er'IYGJ'IeHHBIe TCOPETHUYCCKUC U MMPAKTUICCKUEC 3HAHWA TP PCHICHUH IMTPAKTUICCKUX
3a/a4 B obnactu HpO(i)eCCI/IOHaJ'ILHOI‘/JI JACATCIbHOCTH

- CTPOUTH paC‘{éTHLIe CXCEMbI 3a/1a4, COCTABJIATh YPAaBHCHUS PABHOBECHUA U ABMIKCHUSA MCXAHUYICCKUX
CHUCTCM, p€IIATh UX MCTOOAAMU BBICIIEH MaTEMAaTHUKHU U AHAJIM3UPOBATH MOJYYCHHBIC PC3YJIbTAThI;

No KonTtponmupyemsie OLleHOYHbIE CPEeNCTBA
0 /;] pasmeinst / TeMBbI Komsr u aTans! popMupoBaHHs KOMIIETEHITUN TEKYIIHH MIPOMEKYTOUHAS
JIMCIMTLTAHBI KOHTPOJTb ATTECTALUs
1 Sanstus 1-12 MK-11 - MPaBOBYIO 0a3y Ha 00BEKTHI HHTEIIEKTYaIbHOH COOCTBEHHOCTH CobecenoBanue Bomnpocs! k
- YIOPaBJIATH PE3yJIbTATAMHU HCCIEOBATEILCKOM AESTEIbHOCTH (YO-1) 9K3aMEeHy
- croco6amMu (DUKCAINHN U 3aITUTHl 00BEKTOB HHTEIIEKTYalbHOH COOCTBEHHOCTH na3 1-2 (ITP-12) | 9-13
2 Sausarus 13-25 OI1K-11 - pyHIaMEHTAIBHBIC ¥ MPUKJIAIHBIE TUCIIUITIIHBI CobecenoBanue Bomnpocs! k
- OCHOBHBIE JOCTIKEHUS 3apyOe)KHOW HAyKH B 001acTH TIpoecCHOHaTbHON IeATEIILHOCTH (YO-1) 9K3aMeHy
- 00T Kypc MaTEeMaTUKH, OCHOBHBIC METOBI MATEMATHUECKOT'0, KOMITJICKCHOTO, M3 3-18 1-8
(hYHKITMOHATEHOTO aHAJIN3a, METOJIbI TMHEHHOM anreOpbl M TEOMETPHH; (I1P-12)
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- OHCHUBATDb YU CJICHHBIC TOPAAKH BEJINYNH, XapAKTCPHBIX TSI PA3JIMYHBIX PA3ACJIOB €CTCCTBO3HAHM L

- METOJIOJIOTMYECKUM aIIapaToM ONpeaeeHUs HaJe)KHOCTH CTPOUTEIbHBIX CUCTEM, KOHCTPYKIUH U
COOPY)KEHUH B Ka4eCTBE TEOPETUUECKON Oa3bl

- HaBbIKaMH peleHus MpoheCCUOHAIBHBIX HAYYHO-TEXHUYECKUX 3a/1a4 C TPUMEHEHHEM TMepeTOBBIX
TEOPETUYECKUX U MPAKTUUECKUX 3HAHUH

- METOZlaMH U IPHEMaMH pELIeHHs] MaTeMaTHIeCKUX (hOpMaIH30BaHHBIX 33au MPOCTEHIINMU
YHCICHHBIMH METOJIAaMHU C UX peanu3aieil Ha OBM;

OIIK-6

- Tpe6OBaHI/I${ HOPMATHBHBIX dKTOB U JOKYMCHTOB I10 CO3JIJaHHNI0 U BEACHUIO I'PaJOCTPOUTCIIbHBIX
KaJIacTPOB TOPOIOB (paiioHOB) cyObekToB Poccuiickoit denepanuiy;

- TEOPETHYECKHE OCHOBBI M 3aKOHOMEPHOCTH (DYHKIIMOHUPOBAHMS COLIMAIBHBIX SBICHUH U
TPOIIECCOB;

- TeHepUPOBATh HOBBIC (KPEATHBHBIEC) UICH U 3aMHTEPECOBATh B 3TOM HAayYHBINA KOJUICKTUB,
- AHAJIM3UPOBATH MEKIIMYHOCTHBIE OTHOLIEHUS U KOPPEKTUPOBATH HX;
- TUIAHUPOBATh U OCYILECTBIIATH CBOK) AEATEIBLHOCTD C YUETOM PE3yNbTATOB 3TOr0O aHAJIN3A,

- HaBBIKaMH pa60T1>1 B HAYYHOM KOJUICKTHUBC IIPU BBIITOJJHCHUH COBMCCTHBIX HAYYHBIX I/ICCHG}IOBaHI/Iﬁ
Y MPOBEACHHUHU 3KCIIEPUMEHTOB;
- CITOCOOHOCTBIO K JIEIOBBIM KOMMYHHKAIMSAM B TPOPECCHOHALHON cdepe, CTOCOOHOCTHIO K
KPUTHKE M CAMOKPUTHKE, TEPIIUMOCTh, CIIOCOOHOCTHIO PaboTaTh B KOJUICKTHBE.

Il kana oueHnBanusi ypoBHs1 C)OPMUPOBAHHOCTH KOMIIETEH Ui

Kon u ¢popmynupoBka
KOMIeTeHINH

Jtanbl GopMHUPOBAHUS KOMIIETEeHIINH

KpPUTepHH

nmoxkasaTejau

OIIK-6

HCIIONB30BaHAEM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX IHCIHILIMH B
npoheCcCHOHAIBHON IeITeNbHOCTH,
NpUMEHEHHEM METOI0B
MaTEeMaTH4ECKOr0 aHAIN3a 1
MaTEeMaTHIECKOr0 (KOMITBIOTEPHOTO)
MOJICITUPOBAHUSI, TEOPETUIECKOTO 1
9KCHIEPUMEHTAIBHOTO CCIIEJOBAHUS

3HaeT - (ynaaMeHTanbHBIC U IPUKIIATHBIC - CIIOCOOHOCTH CIeNIaTh 0030p
(TmoporoBsIit JACIUTIINHBI (hyHIAMEHTABHBIX U MPUKIIATHBIX
YPOBEHB) - OCHOBHBIE JTOCTH)KEHUS 3apyOeKHOM IHUCIUIIINH, HEOOX OIMMBIX I

HAayKH B 00JIaCTH MPOQeCCHOHATBHON
EeATENBHOCTH

- 00mmHii Kypc MaTeMaTHKH, OCHOBHBIC
METOIBI MATEMATUYECKOT O,
KOMIIIEKCHOTO, (PYHKITHOHAIEHOT'O
aHaJIN3a, METOBI JINHEWHOW anreOphl ’
TEOMETPUH;

- OCHOBHBIE 3aKOHBI XHUMUH,
XapaKTEePUCTHKH U CBOHCTBA PacTBOPOB
U CTPOUTENHHBIX MaTEPHAJIOB;

- OCHOBHBIE TTOJIOXKEHUS MEXAHUKHU
TPYHTOB U T€OJIOTHH;

BBIIIOJIHEHHS CBOETO UCCIENOBAHUS
- CIIOCOOHOCTH OOBICHUTDH 3HAUYEHHE
OCHOBHBIX JIOCTHKEHUS 3apyOeKHOM
HAYKH [PU UCCIICIOBAHUS PUKIIATHBIX
3a1a4

- CIIOCOOHOCTH paccKka3aTh 00 MeTomax
MAaTEMAaTHYECKOr 0. KOMIUIEKCHOIO U
(hYHKIIMOHATFHOTO aHAJIH3A,
HCIIONIB3yeMBIX B CBOEM HCCIICIOBAHUT
- CIIOCOOHOCTH TIEPEUNCIIUTH OCHOBHBIC
3aKOHBI XHMMH, HCIIONH30BAHHEIC B
CBOWX TIPHKIIAJHBIX UCCICTOBAHUIX

- CIIOCOOHOCTH OTMETUTH OCHOBHEIE

- CIIOCOOHOCTH MCIIOJIB30BaTh
COBPEMEHHbBIE HHPOPMAIMOHHBIE
MIPOIYKTHI s 0630pa
(byHIaMEHTATbHBIX U TPUKIIATHBIX
JIHCLUMILIAH, HEOOX OIUMBIX IS
BBIIIOJHEHHUS CBOETO MCCIIEN0BAHMS

- CITOCOOHOCTH JJOHOCUTDH 3HAYEHHE
OCHOBHBIX JIOCTIDKCHHH 3apyOeKHOM
HAyK{ TIPU FCCIEIOBAHMUS TPUKIIATHBIX
3a1a4

- CITIOCOOHOCTH TOHOCHUTH MH(OPMAIIHIO O
METOAaX MaTEMaTUYECKOTO.
KOMILIEKCHOTO ¥ (PYHKIIOHAIBEHOTO
aHaJIN3a, CIOIh3yEeMbIX B CBOEM
HCCIEAOBaHUU

- CLOCOOHOCTH BBIJIEIUTHL OCHOBHBIE
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MOJIO’KEHHUSI MEXaHUKHU TPYHTOB U
Tre€0JIOTMH HEOOXOIUMBIE TSI CBOUX
HCCIIEeIOBAaHUI

3aKOHBI XHMUH, HCIIOJIb30BAHHBIC B CBOMX
MIPUKIJIAIHBIX UCCIIEIOBAHUSAX

- CIIOCOOHOCTD BBIIEJINTH OCHOBHBIE
MOJIOXKEHUSI MEXaHUKHU TPYHTOB U
reoJIOTNY HEOOX OJIMMBIE JIUISI CBOMX
HCCIIE€IOBaHUI

yMeeT - BECTH COOp U CUCTEMAaTU3AIHIO - CIIOCOOHOCTH 00OHAPYKUTH U - cIocCOOHOCTh HAXOANUTH U
(MpOIBUHYTBHIH (akTHYECKOr0 MaTepuana s YIOPSIOYNTh (PAKTUUECKUIH MaTepra CHCTEMAaTH3HPOBaTh (PaKTHIECKHH
YPOBEHB) MPOBEICHHS] PAaCUETOB HAJICKHOCTH JUI IPOBENICHUS Pacy€ToB MaTepual Ajsl IPOBEACHUS pacuéToB
- IPUMEHSATH yIITyOJICHHBIE - CIIOCOOHOCTH JIEMOHCTPUPOBATH - ClIOCOOHOCTB UCTIONB30BATh
TEOPETUYECKUE U MPAKTUUECKHE 3HAHUSI | YIJIyOJICHHBIE TEOPETHYECKUE U yriryOneHHbIE TEOPETHIECKHIE U
MIpH PELICHUH ITPAKTHYECKUX 3a7a4 B MPAaKTUYECKHE 3HAHMS IIPU PELLIEHUHU MIPAKTUYECKUE 3HAHUS IIPU PELICHUH
obnacty nmpodeccuoHaIbHON MPAaKTUYECKUX 3a/1a4 NPaKTUYECKUX 3a/1a4
JeSITeTbHOCTH - CIIOCOOHOCTb pellIaTh 3a/la4ud Ha OCHOBE | - CIOCOOHOCTH MPUMEHSTh JUISl PEIICHUs]
- CTPOUTh pacy€THBIEC CXEMBI 3a/1a4, MIOCTPOEHHUSI PACUETHBIX CXEM, 3a7ja4 pacyETHBIE CXEMBI, YpaBHEHUN
COCTaBJIATH YPaBHCHUS PaBHOBECUS U COCTaBJICHHUA ypaBHeHHﬁ PaBHOBECUA U PpaBHOBECHA U JIBMKXCHUA MEXaHUYCCKUX
JBIDKCHUS] MEXaHUYECKUX CHCTEM, JBIKCHUS] MEXaHUYECKUX CHCTEM, CHCTEM, IIPUBIIEKATh METO/IbI BBICILICH
pelIaTh UX METOJAMH BBICILCH MPUBJIEKast METO/IbI BBICILICH MaTeMaTUKH.
MaTEMaTUKH U aHAJIN3UPOBAThH MaTEMaTUKH.
HOJIyYCHHBIE PE3YIIbTATHI;
- OLICHMBATh YMCIICHHbIE TIOPSAKH
BEJIMYMH, XapaKTEPHBIX AT Pa3IHUHbIX
pa3enoB eCTECTBO3HAHUS
BIIaJIEET - METOJIOJIOTMUECKUM aMIapaToM - CIIOCOOHOCTH MPOU3BECTH OLICHKY - CIIOCOOHOCTH OLIGHUTH HaEKHOCTD
(Tmy6oxkuit OIpeeNIeHNs HaJeXKHOCTH HaJI&KHOCTH CTPOUTENBHBIX CUCTEM, CTPOUTENBHBIX CUCTEM, KOHCTPYKIUH U
YpOBEHb CTPOMUTENBHBIX CUCTEM, KOHCTPYKLIUHN U KOHCTPYKLHI U COOPYKEHHUI. COOPYKEHUI.
OCBOCHM) COOPY)KEHHH B KAUECTBE TEOPETUIECKOH | - CIIOCOOHOCTH MPEIIOKHT PEIIeHHE - CIIOCOOHOCTH NPUHUTH K PELICHUIO
0a3sl npodeccHOHANBHON HAyIHO- npoheCCHOHANLHON HAy4YHO-
- HaBBIKAMH PEIICHUS TEXHUIECKOH 3a7a4H, UCIONIb3YS TEXHUYIECKOH 3a7a4H, NCIONIb3YS
npoeccoHaNbHBIX HAYYHO- MIepeIOBbIE TEOPETHUECKHUE U MIEpeI0BbIE TEOPETUUECKUE U
TEXHUYIECKUX 3aJa4 C IIPIMEHEHHEM MPaKTHYECKUE 3HAHWA. MPAaKTHYECKNE 3HAHMA.
MIEPEAOBBIX TEOPETHUECKUX U - crocoOHOCTh pa3padboTaTh Koi Ha - CITOCOOHOCTH HAIMCATh KO Ha
MIPAaKTHYECKUX 3HAHUH MPUKJIATHOM MHXEHEPHOM SI3BIKE JUIS MPUKJIATHOM MHXEHEPHOM SI3BIKE JUIS
- METO/IaMH ¥ IPHEMaMH PEIIECHHS pEIIeHUs] MaTEMaTHIECKH pELICHHUS] MATEMaTHIECKH
MaTeMaTHYeCKUX (popMaTn30BaHHBIX (hopManM30BaHHBIX 3324 YHCICHHBIMHU (hopMann30BaHHBIX 3a/1a4 YHNCICHHBIMH
3a/1a4 MPOCTEHINMH YUCICHHBIMU METOaMH. METOAAMH.
METOJAMH C UX peanmn3armeil Ha OBM;
nK-11 3HaeT - MPaBOBYIO 0a3y Ha OOBEKTHI - CIIOCOOHOCTP MEPEUNCITUTh OCHOBHBIC - CIOCOOHOCTH MPUMEHSITH OCHOBHBIE
BIIaICHUEM METOaMU (ToporoBsIit MHTEIUIEKTyaIbHON COOCTBEHHOCTH HOPMATHBHBIE U NIPABOBBIE JOKYMEHTBI HOPMAaTHBHBIE W TIPABOBBIE JIOKYM EHTHI
MaTEMaTH4eCcKOro (KOMIBIOTEPHOT0) | YPOBEHB) perynupyIonre OTHOEHHS B 001aCTH pETyIMpYIONIe OTHOIEHHS B 001aCTH

MOJACIMPOBAHUA Ha Oase

00BEKTOB HHTCHHGKTY&HBHOﬁ

00BEKTOB HHTeHHeKTyaHLHOﬁ
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YHUBCPCAJIBbHBIX U
CIICUAJIM3UPOBAHHBIX TPOIr'PaMMHO-
BBIYUCIINTCIIBHBIX KOMIIJICKCOB U
CHUCTEM aBTOMATU3UPOBAHHOI'O
IMPOCKTUPOBAHUA, METOAaMU
TOCTAHOBKHU U IPOBCACHUA
OKCIICPUMEHTOB 110 3aIaHHBIM
METOANKaAM

COOCTBEHHOCTH
- CIIOCOOHOCTH paccKa3aTh 00 OCHOBHBIX
sTanax o(h)OPMJICHUS TATEHTHOMN 3asIBKH

COOCTBEHHOCTH
- CIIOCOOHOCTD BBIIEIUTH OCHOBHBIE
9Tarbl 0OPMIIEHHS TATEHTHOM 3asiBKH

yMeeT - YIPaBIATh pe3yabTaTaMu - CIIOCOOHOCTH HCTIONIb30BATh - CIOCOOHOCTH IPUMEHSTH COBPEMEHHBIE
(MIpOIBUHYTHIH HCCIIEeI0BATEIbCKON AESTEITbHOCTH COBPEMEHHbIE HHPOPMAIIHOHHBIE nH(pOpMaInOHHbIE CHCTEMBI IS
YPOBEHB) CHCTEMBI JIJIs YIIPaBJICHUS Pe3yJIbTaTaMH | YIIPABIICHUsI Pe3yJIbTaTaMH
HCCIIE/IOBATENIbCKON AESITeIbHOCTH UCCIIEI0BATENbCKOH AESITEIbHOCTH
BJasieeT - criocobamu (PUKCAIK ¥ 3aIUThI - crIocOOHOCTH 0YOPMHUTH 3AIIUTHBIE - crlocoOHOCTH 0()OPMHUThH 3aIUTHEIC
(Tmybokwuit 00BEKTOB MHTEJUIEKTYaJIbHOM JIOKyMEHTBI Ha CBOIO MHTEJUIEKTYaJIbHYIO | IOKYMEHTHI Ha CBOIO MHTEIUIEKTYJIbHYIO
YPOBEHb COOCTBEHHOCTHU COOCTBEHHOCTh COOCTBEHHOCTb
OCBOEGHHS)
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MeToauueckue MaTepualjbl, ONpeac/JIsoImue npoucaypbl OicHUBAHUSA PE3YyJabTAaTOB

OCBOCHHUA TUCHHUIIIIUHBI

OIIeHO'lHBIe cpeacrea aJis l'[pOMQ)KyTO‘lHOﬁ aTrecraummu
Hepeqenb THUIIOBBIX BOIIPOCOB K 3K3aME€HY

1. OcHoBHbIe OHATHS MOenupoBanus. Kiaccupukarys Moaenei.

2. Yto Takoe HHPOpPMAIIMOHHAS MOAECTH?

3. YUto Takoe uH(POpMaIMOHHAs cucTtema?

4. MaremaTH4ecKue MOJIETU Pa3JIMYHON CTENEeHU TPUOIIDKEHUS: paclpeielieHHbIE W

COCpE0TOUEHHbBIE, JIMHEWHbIE U HEIMHENHBIE, CTATUYECKUE U IMHAMUYECKUE.
5. Yro takoe CAIIP? Dnementst CAIIP. Knaccupukanuus CAIIP.

. OcHosHnble sTansl npoextupoBanus CKIII.

. Otanbl OpMUPOBAHUS IPOEKTHOW JOKYMEHTALIUH.

6
7
8. YuacTHHKHM mporiecca MPOEKTUPOBAHUSI.
9

. Berpoennsie mporienypsl Matlab mist pererust KpaeBbIx 3a/1a4 TEIUTOTPOBOIHOCTH.

10. OCOOCHHOCTH MOJICITMPOBAHUS CPEACTBAMHU KOHEYHO-31eMeHTHOTO maketa PDE Tools
Matlab.

11.  OcobenHoctu wucnonb3oBanus Matlab ans  cratucTudecknx #u  BEpOSTHOCTHBIX
pacd€ToB.

12. Matlab xak cpema 11 npUKIagHOTO HHXEHEPHOTO MPOTPAMMHPOBAHHUS

13. Matlab xax cpena s 06pabOTKK CUTHAIIOB.

14.  Matlab kak cpena s 06paboTKH H300pasKeHUIA.

15. Ocuosusle Moy Matlab.

16.  Yro Takoe oTpacieBoe u yHuBepcaibHoe [10?

17. Kakuwe WMHCTPYMEHTHI HCHOJB3YIOT B OPraHMU3ALMUSAX UL YIPABJICHUS MPOrPaMMHBIM
obecrieueHuem?

18.  Uro takoe BIM? KakoBa ero posib? CocTosiHuE CTPOUTEIHHON OTPACI OTHOCUTEIHHO
BIM na coBpemenHoM 3tarie?

19. PLAXIS kak #HCTpYMEHT MOJICITUPOBAHUS IT€OTEXHUUECKUX CUCTEM.

20. 3anmaun, pemaembie B PLAXIS?

21. Ocob6ennoctu I[10 PLAXIS

22. OcnoBuble momymu ANSYS u uX HCHOJB30BaHHE Ui AaHalu3a COOPYKEHUU
KOHTHHEHTAJILHOTO IeNbda.

23. ABAQUS ans ananuza coopyKeHUN KOHTHHEHTAJIbHOTO Iienbda.

24.  OCHOBHBIE ATAIlbl YUCICHHOTO MOJICIIMPOBAHUS B PA3JIMYHBIX CpeIax.

25.  TloarotoBka MCXOAHBIX JAHHBIX JUIS UCIIOJIB30BAHUS B MOICTISX.

26.  PaboTa c KOHEYHO-’IIEMEHTHBIMU CETKaAMHU.

27.  Oxkcnopt u umnopt Mozeneit B CAE cuctemsl.

28.  Cuctembl CAD mozpenupoBanus.

29.  VcmpaBneHue KOJUTU3UMA MPH UMIIOPTE.

30. Kakue mporpaMMHBIE TPOAYKTHI ISl MapaMeTPUYECKONW ONTUMHU3AIMU BbI MOXKETE
Ha3BaTh?

31.  HopmaTHBHO-CIIPaBOYHBIE CUCTEMBI.

32.  Kakue MHCTpYMEHTHI YHCICHHOTO MOJETUPOBAHUS BaM W3BECTHHI JJISl PEIICHHS 33734

FPI,Z[pOCTElTH‘-ICCKOﬁ u FHI[pOI[HH&MH‘-ICCKOﬁ YCTOIZHHBOCTH?
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KpnTeplm BBICTABJICHUS OCHKHU CTYJACHTY Ha 3a4€T€ M0 TUCHHUILINHE «Pacuér

COOPY:KEeHUI U MPOeKTUPOBaHNe (IPOrpaMMHOe o0ecriedeHne)»

banasbl
(periTuHrOBOM
OLICHKH)

Ounenka
IK3aMeHa
(cranpmaptHasi)

TpedoBanust k chopMHUPOBAHHBIM KOMITIETEHMAM

86-100

«OTJIUYHO»

OlIeHKa «OTJIIMYHO» BBICTABIISICTCS CTYIICHTY, €CJIM OH INIYOOKO M MPOYHO
YCBOMJI y4eOHBII MaTepHal, HCYEPIIBIBAOLIE, TIOCIIE0BATENBHO, YeTKO U
JIOTUYECKU CTPOMHO M3JIaraeT OCHOBBI MCIIOIb30BAaHHS BBIYHCIUTEIBHBIX
KOMIIJIEKCOB, CBOOOJTHO CITPABJISIETCS C, BOIPOCAMHU M YMEET MIPUMEHSTh
3Hanus cucreM Matlab, Plaxis u ANSYS s nonydenus pereHus,
IPaBUIILHO 0OOCHOBBIBAET MOIYYEHHOE PEIICHUE U OLICHUBAET €ro
HOTPEUIHOCTb.

76-85

«xopouwto»

Or1eHKa «XOPOIIT0» BBICTABISAETCS CTYIACHTY, €CJIM OH TBEPIO 3HAET
OCHOBBI MCITOJTB30BAHMS BHIUMCIUTENBHBIX KOMIUIEKCOB, TPAMOTHO H 110
CYIIIECTBY M3JIaraeT MaTepHall, He JTOMyCcKas CYIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, MPABUIBHO MPUMEHSIET MPAKTHUECKUE
HABBIKU TP PEIICHUHN MPAKTHYECKUX 3a/1a4, BlIaJeeT HeOOXOMMbIMHU
HaBBIKAMH [TPUMEHEHHS BEIYHCINTEIRHOTO makeroB Matlab, Plaxis u
ANSYS.

61-75

«y0061»

OHGHKa «YOOBJICTBOPUTEIIBbHO» BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHUA TOJBKO OCHOBHOI'O MaT€pualia, HO HEC YCBOUJI HGTEUICI:I,
JIONYCKAeT HETOYHOCTH, HEIOCTATOYHO MPABHUIIbHBIC ()OPMYIIUPOBKH,
HapymeHus JIOTUYECKOH IIOCJICA0OBATCIIbBHOCTHU B U3JIOKCHUN
HpOFpaMMHOFO MaTepHana, HUCIIBITBIBACT SanyJIHeHI/IH HpI/I BBITIOJTHCHU N
HPAKTHYECKUX pabOT ¢ TIOMOIIBIO BEIYHCIUTENbHBIX TakeToB Matlab,
Plaxis u ANSYS.

0-60

«Heyo0s81»

OlieHKa «HEYIOBJIETBOPHUTEIBHOY BBICTABISIETCS CTYICHTY, KOTOPBIH HE
3HAET 3HAYMTEILHOM YaCTH MaTepHaa, JOIMyCKAeT CYIIeCTBEHHBIC
OIIHOKH, HEYBEPEHHO, C OOJBIINMU 3aTPYAHEHUSMH BBITTOIHSET
IPaKTHYECKHE PabOThI, CBA3AHHBIC C IPHMEHEHUEM BBIYHUCIHTETbHBIX
nakeroB Matlab, Plaxis u ANSYS. Ouenka «HeymIOBIETBOPUTETHHO
CTaBHTCS CTYJIEHTaM, KOTOPbIE€ HE MOTYT MPOIOJKUTE 00ydeHne 6e3
JIOTTOJIHUTENBHBIX 3aHATHH M0 COOTBETCTBYIOIIEH JTUCIUILINHE

OueHoYHbIE CPeACTBA Ul TEKYIIel aTTecTalun

Bonpocsl 1is codeceqoBanuii o Jucuuiuinie «MaremaTtudyeckoe MoOJAeJMPOBAHUE»

JlabopaTopHbie pa6oThl 1-9

- OCHOBHBIC ITIOHATHUS MOOCIINPOBAHU. KHaCCI/I(I)I/IKaHI/IH MOJICJIEH.

- Uro Takoe undopmannoHHas Moaennb?

- Uro Takoe unpopmannoHHas cucrema?

- MaremaTudeckue MOACIH pa3J'IPI‘lH0ﬁ CTCIICHU HpI/I6J'II/I)KeHI/IHZ

pacipeaciICHHbIC U

COCpEOTOYCHHBIC, IMHEWHbIE U HEeTMHEWHbIE, CTATUYECKUE U IUHAMUYECKUE.
- Uro takoe CAIIP? Dnementsl CAIIP. Knaccudukanus CAIIP

- OcHOBHBIC IMPUHIUIIBL

HCIIOJIb30BAHUC TPOTpaAMMHBIX CPEACTB  JJIA paC‘-IéTOB u

MMPOCKTUPOBAHUA TCXHUYCCKUX CUCTEM

- Kakne QJICKTPOHHBIC PECYPCBI BbI UCIIOJIB3YCTC MJIA IMOHMCKAa HCTOYHUKOB TEXHUYECKOU M

Hay4yHOH uHpopmarmu?

- Kakue CIIPpaBOYHBIC CUCTCMbI BaM HU3BECTHEI?

JlabopaTopusbie padorsl 10-18

- OcHoBHbIe Moty Matlab.

- Yro Takoe BIM? Uto takoe Revit?

- Civil UL MOACIIUPOBAHUA T'COJIOTMYCCKUX YCJIOBI/Iﬁ Ha TIUIOIMIaAKEe CTPOUTCIbBCTBA U
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IKCIUTYaTaI[Ml COOPY>KEHUH KOHTHHEHTAIBHOTO mebda

- Kakoit CAD pemakrop o06magaer BO3MOXKHOCTh pabOTaTh NPAKTUYECKH CO BCEMH
COBpEMEHHBIMHU pacimpenusMu ¢aiinos ¢ CAD monensmu?

- Kakue makeTsl MporpaMMHBIX CPEJICTB BaM U3BECTHBI JUISI PEIICHUS CTATUCTHUYECKUX 3a/1a4?

JlaGopaTopHblie padoTsl 18-24

- Kakume makThl NMPUKIAJHBIX MPOTPAMMHBIX CPEICTB BaM HM3BECTHBI IS MOJICIHPOBAHUS
MOPCKHX OTIepauii Ha KOHTHHEHTAJILHOM IeNbde?

- Kakme makeTbl NPUKIAAHBIX TPOTPAMMHBIX CpPEICTB BBl OyJIeTe WCIOJIB30BATh JUIS
MOJCITUPOBAHUS T€OTEXHUICCKUX CUCTEM?

- Kakme makersl Bam wm3BecTHBI uisi omnpenencHuss HJIC KOHCTPYKTHBHBIX JJIEMEHTOB
COOpY>KEHHUs?

Kputepuu oneHkm:

v 100-85 OayioB BBICTABIISCTCS CTYIACHTY, €CJIH €r0 OTBET II0Ka3bIBaeT MPOYHBIC
MPAKTUYECKUE HABBIKH HWCITOJIb30BAHMS BBIYMCIUTEIBHBIX KOMILICKCOB, OTIMYACTCS TIIYOHMHOW U
MOJIHOTOM PACKPBITUS TEMBI; BIAJCHHE TEPMUHOJIOTUYCCKUM aIaparoM; yMeHHe OO0OOCHOBATh
MPUMCHCHHUE  OIPEACICHHBIX  BBIYMCIUTEIBHBIX KOMIUIEKCOB, HCIOJIB30BaTh JUISI  PEIICHUS
BO3MOKHOCTH TakeToB Matlab, Plaxis u ANSYS.

v' 85-76 GaIOB BBICTABJISAETCS CTYIEHTY, €CJIH €ro OTBET, OOHAPYKUBAIOIIUM MPOYHBIE
MIPAKTUYECKHE HABBIKA HCIIOJIb30BAHUS BBIYHCIUTEIBLHBIX KOMIUICKCOB, OTJIMYACTCS TIyOMHOW W
MTOJTHOTOM PACKPBITHS TEMbI; JEMOHCTPUPYET BIAJCHUE TCPMHHOJIOTHYCCKHM arapaTroM; YMCHHE
000CHOBAaTh TMPUMEHEHHUE OIPEACICHHBIX BBIYUCIUTEIBHBIX KOMIUICKCOB 3a/ad, JIOTUYHOCTh W
MOCJIeIOBATEILHOCTD 0TBeTa. OJHAKO JOITYCKACTCs OJHA - JIBE HETOYHOCTH B OTBETE.

v 75-61 Gann BBICTABIAETCS CTYACHTY, €CIIM €I0 OTBET, CBUAETENLCTBYIOIINNI, B OCHOBHOM, O
3HAHWHM TPAKTHYCCKHMX HABBIKOB HCIOJB30BAHUS BBIYACIUTEIBHBIX KOMIUIEKCOB, JIEMOHCTPUPYET
HEJ0CTATOYHYIO TIYOMHY W TIOJHOTY PAcKPBITHS TEMbI, HEJOCTATOYHOE BIIAJICHUEC BO3MOMHOCTIMU
BBIYMCIUTENBHBIX nakeroB Matlab, Plaxis u  ANSYS, #Hemocrarouno cBoOOJHOE BllaJeHUE
MOHOJIOTHYECKOW PEYbI0, HAPYIICHUS JIOTHYHOCTH W IIOCIEAO0BAaTEIbHOCTH OTBeTa. Jlomyckaercs
HECKOJIBKO OIIMOOK B COJICP)KaHUHU OTBETA.

4 60-50 Ga/I0B BBICTABISACTCS CTYACHTY, €CIIM €0 OTBET, OOHAPY)KUBAIOIIHA OTCYTCTBHE
HABBIKOB HCIIOJIb30BAHMUS BBIYMCIUTCIIBHBIX KOMIUICKCOB, OTJIMYACTCS HErIyOOKHM pPacKphITHEM
TEMbI; HE3HAHHEM OCHOBHBIX BO3MOKHOCTEH MPUMEHEHHS BRIYMCIUTEIRHBIX MakeToB Matlab, Plaxis u
ANSYS; cnaGpiM  BIaJeHHMEM  MOHOJIOTUYECKOM  peubl0, OTCYTCTBHEM  JIOTHYHOCTH U
MOCIIEIOBATEIBHOCTH. J[OIyCKAOTCSI CEPbE3HBIC OIUOKH B COJICP)KaHUH OTBETA.
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