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1 leau u 3aga4y TUCHMILIMHBI

1.1 eap TUCHUNIHHBI

[lenbro n3yuyeHus QuCUUILIMHBL « HellmHelHbIe 3a1a4i CTPOUTEIIbHOU MEXaHUKH»
SIBJISICTCSL:

— ¢hopMHUpOBaHUE 3HAHUI O COBPEMEHHBIX METOJIaX UHXKEHEPHOT'O0 UCCIICIOBAHUS
Y MOJEIUPOBAHUS KOHCTPYKIMUA 3/TaHUN U COOPYKECHUM, YACJICHHBIX aJrOPUTMAX IS
HEJIMHEWHOT0 aHalii3a HaIpsKeHHO-e(POPMUPOBAHHOTO COCTOSHUSI M TPOYHOCTH C
y4ETOM YIPYTOIIACTUYECKUX CBOWCTB KOHCTPYKIIMOHHBIX MAaTEPHUAJOB,
T€OMETPUYECKH HEJTMHEHHBIX AedopMalinii, KOHTAKTHOTO B3aUMOJCHCTBUS DJIEMEHTOB,
OCBOCHHE TIPEIHAZHAYECHHOTO JJIsl 3TOTO YHHUBEPCATIHLHOTO MPOTPAMMHOTO O0eCIIeYeHUs
METO/1a KOHEUHBIX JIEMEHTOB;

- TTIOATOTOBKA CTYJIEHTOB K JIESITEIILHOCTH B COOTBETCTBUU C KBaJTU(UKAITMOHHON
XapakTepucTUKoN nHxeHepa mno HanpasieHuo 08.05.01. CTpouTenbCTBO YHUKAIbHBIX
3maHuil U coopykeHuil (CTpOUTEIbCTBO BBICOTHBIX M OOJBIICIPOJICTHBIX 3[aHUM H
COOPY>KEHHUI).

1.2 3agaun AUCIUTIIMHBI

3ajmavamMy JgucuuIinHel  «HenuHeliHble 3a1a4M  CTPOMTEIBHOM MEXAHHKW»
ABJISIIOTCS:

- O3HAKOMJICHHME CTYJIEHTOB C IIMPOKO NPUMEHAEMBIMA METOJAMHU U NOAXOAaMU
K HEJIMHEHHOMY aHaJIM3y HAINpPsSKEHHO-1e(POPMUPOBAHHOTO COCTOSHUS U IPOYHOCTH, a
TaK)K€ O3HAKOMJICHHME C COBPEMEHHBIM MPOTPAMMHBIM O0ECIEUEHUEM, PEaIU3YIOIUM
JAaHHBIE METOABI JUIsl pacyeTa HaNpsKEHHO-AEQOPMUPOBAHHOTO B HEJIMHEHMHOU
ITIOCTaHOBKE KOHCTPYKIMH 31aHUN U COOPYKEHUH.

— n3y4yeHue 3PPEKTUBHBIX U BHICOKOIIPOU3BOAUTENbHBIX YUCICHHBIX aJITOPUTMOB,
HCIOJB3YEMBIX B COBPEMEHHBIX BBIYMCIMTENBHBIX KOMIUIEKCAX I aHAJINA3a
HaIpsSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS 3[AaHUM M COOPYKEHUW B HEJIMHEHMHOU
ITOCTAHOBKE.

- 3HAKOMCTBO C OCHOBAaMM PAacyeTHOI'O MOJEIMPOBAHUs KOHCTPYKLUMH 31aHUN U
COOpPYKEHUH C HCIIOJIb30BAHUEM OJHOW U3 YHUBEPCAIBHBIX IIPOIPAMM METOJA
KOHEUHBIX OJJIEMEHTOB U OJHOM U3 YHMBEPCAIBHBIX IIPOrpaMM TPEXMEPHOIO
aBTOMATU3UPOBAHHOI'O IIPOECKTUPOBAHUS.

2 MecTO IMCHMILTAHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/JbHbIX MPOrpaMM

Jucuunnraa «HenmuHelHble 3a1adud CTPOUTEIBHOM MEXAHUKH» OTHOCHUTCS K
0a30BOil "acTu MPOGeCCHOHANTBHOTO IMKJIAa OCHOBHBIX O0pa30BaTEIBHBIX IMPOTPamMM
(OOII) no nanpasnenuto moaroroBku 08.05.01. CTpoUTENbCTBO YHUKAIBHBIX 3JaHUH U
coopyxeHui (CTpOUTEITbCTBO BRICOTHBIX U OOJIBIICTIPOJICTHBIX 3JaHUN U COOPYKEHUM ).

[IpenmecTByrommMMH  KypcaMud, Ha  KOTOPBIX  OasupyeTrcs  JUCIHUILIMHA
«HenuHelHbIe 337141 CTPOUTEIIBHON MEXaHUKU» SIBJISIFOTCS:

- MaTeMaTHKa (JInHeiHas anreOpa, MaTeMaTHUYECKHIA aHAJIN3);

- TECOpETUYECKasA MEXaHUKA;

- COMPOTHUBIICHUE MAaTEPUATIOB,

- CTpOUTEbHASI MEXaHUKA;

- TEOpHUS YIPYTrOCTU C OCHOBAMH TEOPUHM IUIACTUYHOCTH U MOJI3YUYECTH.



3 Komnerenumumu oOydawiuerocsi, ¢gopMupyemMbie B pe3yJjbTaTe OCBOEHMHSI
JUCHHUIIJIMHBI (OIK-6, ONK-7, MK-10, ITK-11)

OIIK-6

Hcnonb30BaHHEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX NUCUHUIUIMH B NPO(GECCHOHAIBHON IEATEIbHOCTH, NPUMEHEHHEM
METOJI0B MaTeMaTHYECKOTO aHaIN3a ¥ MaTEMaTH4eCKOro (KOMITbIOTEPHOT0) MOJEIMPOBAHHS, TEOPETHIECKOTO U SKCIEPUMEHTAIBLHOTO
HCCIeI0BaHMSI.

OIIK-7

CriocoOHOCTBIO BBISIBIIITH €CTECTBEHHOHAYYHYIO CYIIHOCTB IIPO0OJIEM, BO3HUKAIONINX B X0/I€ MPO(ECCHOHABLHON AEsTENbHOCTH,
MIPUBJIEYb JJISI UX PELISHHs] COOTBETCTBYIOIIMN (pHU3NKO-MaTeMaTHIECKUH armapar.

IK-10

3HaHHEM HayYHO-TEeXHH4eCKOH MH(OPMAIMHU, OTEYECTBEHHOTO U 3apYOEKHOTO OIIbITa O NPO(GHITIO IESTEIBHOCTH.

MK-11

Brnagennem MeTomaMu MaTeMaTHYECKOro (KOMIBIOTEPHOTO) MOJIEIUPOBAHMS Ha 0a3e YHUBEPCANBHBIX U CHELUATN3UPOBAHHBIX
MIPOrPaMMHO-BBIYHCIIUTENBHBIX KOMIUIEKCOB M CHCTEM aBTOMAaTH3MPOBAHHOTO NMPOEKTUPOBAHUS, METOAAMHU ITOCTAHOBKU U MPOBEICHHS
9KCIIEPUMEHTOB I10 3aJAHHBIM METOJUKAM

B pesynbpTaTe OCBOCHMS AMCIMIUIMHBI CTYICHT TOJDKEH 00JIanaTh CIeAYIOIIUMA
obmenpodeccrnonansubivMu (OI1K) u npodeccrnonansubivu (I1K) komneTeHusMMI:

B pe3yabTarte ocBOeHUs

o0pa3oBaTeIbHOI
Kon MPOrpamMMbI IlepedyeHb MIaHMPYyeMBbIX Pe3yJbTATOB
KOMIIETEHIIUN | O00y4aroIMiics J0JKeH 00y4YeHus M0 JUCUMUILINHE
o0s1agaTh
KOMIIETEHUMAMU
OIIK-6 Hcnons3oBaHuE OCHOBHBIX 3HATH:
3aKOHOB ® TEOpETHYECKHE BOMPOCHI B 00JIaCTH
€CTECTBEHHOHAYYHBIX HEJIMHETHOUW TeOpUu yIpyrocTu,
JUCLUIUINH B TEOPHH TUIACTUYHOCTHU, YUCTICHHBIX
npodeccroHaIbHOI JITOPUTMOB JJISI pEILICHUS
JesITeNbHOCTH, TPUMEHEHUEM HEeJMHEHWHBIX 33124 IPOYHOCTHOTO
METOAO0B MaTEMaTHIECKOTO aHaM3a KOHCTPYKUUH 3MaHUN 1
aHaJlM3a 1 MaTeMaTHIeCKOTO COOPYXEHHH C HCIIOIB30BAHUEM
(KOMIIBIOTEPHOTO) COBPEMEHHBIX BBIYUCIUTEIIBHBIX
MOJIEJINPOBAHUS, CPEACTB MaTeMaTu4ecKoro
TEOPETHIECKOTO H (KOMITBIOTEPHOT'0) MOJICTUPOBAHUSL.
OKCIICPUMECHTAJILHOT O YMeETh:
HccienoBaHus. ® COCTaBJIATh PACUCTHBIC MOJCIH IJIs

OCHOBHBIX KOHCTPYKTHBHBIX
JJIEMEHTOB 3JaHUH U COOpYKEHUI
JUIS  HETMHEMHOTr0 TMPOYHOCTHOTO
aHaJu3a;

e BHIMONHATE Ha OBM  pacuers
HanpsHKEHHO-1e()OPMUPOBAHHOTO
COCTOSIHMSI M OCYILIECTBIIAATh OLEHKY
MIPOYHOCTH KOHCTPYKTHBHBIX
3JIEMEHTOB 3/IaHUA U COOPYXKEHUH B
HEMHENHOW MTOCTAHOBKE.

BJIAJETh:

e METOJaMM HEJIMHEHHON MeXaHUKH
MIPUMEHUTENBHO K 3JIeMEHTaM
3IaHUI U COOPYKEHHH,
OPHUEHTHPOBAHHBIMH Ha
HCIIONb30BAHUE COBPEMEHHBIX
BBIYUCIUTEIBHBIX CPEICTB.




OIIK-7 CIocoOHOCTHIO BBISBIISATH 3HATh:
€CTCCTBCHHOHAYYHYIO ® [IOCTAaHOBKY HEJIMHEWHBIX 33134
CYIIIHOCTH TIPOOIIEM, CTPOUTEIHLHON MEXaHUKU U UX CBSI3b
BO3HHUKAIOIIKX B XO/1€ C CMEXHBIMH JUCITUTUTMHAMU
npodeccnoHaNbHON HEIMHEHHOW TEOpUH YIPYTOCTH,
NEATEITHFHOCTH, IPUBIICYD IS TEOPHUH TUIACTUYHOCTH.
UX PeIIeHUs yMeTh:
COOTBETCTBYHOIIHMH PU3UKO- dbopmynupoBaTh  yCIOBHS  3amad
MaTeMaTUYECKUH arrapar . CTpOI/ITeJIbHOﬁ MEXAaHUKHU B
HEJIMHEMHOM MMOCTAaHOBKE
IIPUMCHHUTEIILHO K OCHOBHBIM
KOHCTPYKTHUBHBIM 3JICMCHTaAM 3)IaHI/II‘/'I
U COOpPY>KEHUH.
BJIa/IeTh:
¢ (pu3HKO-MaTEMaTHICCKUM aIlapaToM
JUTSL pETIICHUS 3a71a9 CTPOUTEITEHOM
MEXaHUKH B HEJTMHEHHOMN
MIOCTAaHOBKE MPUMEHUTENBHO K
OCHOBHBIM KOHCTPYKTHBHBIM
3JIEMEHTAM 3JJaHUM U COOPYIKEHUH .
I1K-10 3HaHWe HAYYHO-TEXHUYECKOH | 3HATH:
nH(popMaIuy, ® COBPEMEHHOE COCTOSTHUE TPOOIEMbI
OTEYECTBCHHOTO U HETTMHEHHOTO aHalIn3a KOHCTPYKITHH
3apy0OeKHOTO OIBITA IO 3IaHUH U COOPY>KEHUI B
MPOMUIIIO IEATEIBHOCTH. OTECUYECTBCHHOM H 3apyO0e)KHOM
CTPOUTEILCTRE.
YMeTh:
® [PUMEHATH 3HAHUS, IOYEPIIHYTHIC B
OTCUYECTBCHHEIX U 3apyOeIKHBIX
HMCTOYHHKAX HAYIHO-TEXHUYIECKOH
nH(pOpMAITHH, O COBPEMEHHBIM
METOJaX pacuera 3JaHui U
COOPYXEHUM B HEJTMHEWHOMN
TTOCTaHOBKE.
BJIA/IeTh:
® COBPEMEHHBIMHU METOJaMU pacueTa
HaIpsHKEHHO AeOpPMUPOBAHHOTO
COCTOSIHUA 37JaHUN U COOPYKEHUM B
HEJIMHEHMHOM MOCTaHOBKE.
IIK-11 Brnanenuem metogamu 3HATh:

MaTeMaTHYECKOTO
(KOMITBIOTEPHOTO)
MOJCIIMPOBAHUS Ha 6a3e
YHHBEPCAJIbHBIX U
CTCIHATN3UPOBAHHBIX
MPOTPaMMHO-

BBIYUCIIUTEIBHBIC allTOPUTMBIL,
MIPUMEHSEMBIE B COBPEMEHHOM
MPOrpaMMHOM O0ECTICUCHUH TS
pelIeHrs TPUKIAIHBIX 331249
HEJIMHEMHOTO MPOYHOCTHOTO
aHanIu3a.




BBIYHMCIIUTCIIBHBIX YMETh:

KOMIIJIEKCOB M CUCTEM ® MIPEACTaBJIATH OTJICIBHBIC
aBTOMAaTHU3MPOBAHHOT'O KOHCTPYKTHUBHBIEC JJIEMEHTBHI 3aHUI
NPOCKTUPOBAHUS, METOAAMH U COOPYXKXCHMH B BHJE PacUETHBIX
IIOCTaHOBKH W MPOBCICHUS Mojenel;

SKCIICPUMCHTOB 110 3aJaHHbIM ® JCHOJb30BaTh COBPEMCHHOC
MCTOJIHKaM. porpaMMHoOe o0ecIieueHue 1Jist

HETTMHEHHOTO aHaJIN3a HAMIPSKEHHO
nehOpPMUPOBAHHOT'O COCTOSIHUS U
MIPOYHOCTH JIeTaneil u y3JI0B 30aHuI
U COOPYKEHUH.

BJIAJIETh:

e HaBBIKAMH HCIIOJIB30BaHMUS OJTHOM M3
COBPEMEHHBIX BBIUMCITUTEITBHBIX
MIpoTpamMM, peaau3yIoIiei MeTo T
KOHEUHBIX 3JIEMEHTOB JJIsl pacyeTa
HaIpspKEHHO AeOpPMUPOBAHHOTO
COCTOSIHHS 3JaHUM U COOPY>KEHHUH B
HEJIMHEHHON ITOCTaHOBKE.

4 CTpyKTypa U coiep:KaHue TUCHUNINHBI

OO6miast TPyA0EMKOCTh JUCIUILIMHBI COCTaBJseT / 3a4eTHBIX €AWHUII, T.e. 252
aKaJeMUYeCKHX yaca (M3 HuX 222 Jyaca — caMOCTOsATENIbHAs paboTa CTyJCHTOB).

JlucrunimHa 4YWTaeTCs Ha MATOM Kypce B AeBATOM cemectpe. [IpoBomsitcs
JIEKIIMH - 8§ 4acoB, CeMUHAPHI — 22 yaca. DopMa KOHTPOJIS — IK3aMEH.

Buj yueOHoi1 padoThI Bcero yacos Cemecrtp
9
OOmas TpyI10eMKOCTh 180 (53.e.) 180(5 3.e.)
AyIUTOpHBIC 3aHATHS 90 90
(Bcero)
B ToMm uucie
JICKIAH 36 36
[IpakTUeCKHe 3aHATHS 54 54
JlabopaTopHbIe 3aHATUS - -
CamocrosiTenbHas 90 90
paboTa CTy/IeHTa
KypcoBas pabota HET HET
KypcoBou npoekr HET HET
Bun npomexxyTouHOR OK3aMeH
aTTecTalluu

CtpykTypa M colepKaHMe IUCHUIUIMHBI «HennHeilHble 3a7auu CTPOUTEIbHOU
MEXaHUKU» TI0 CPOKaM U BUJaM paboThl oTpakeHsl B [Ipunoxenun 1.



Conep:kanue pa3aejoB IUCUUIIHHBI.

Tema 1. BBegenue.

OO030p TUNOB HENMHEWHBIX 3a/a4 MPOYHOCTU MPHU MPOEKTUPOBAHWU 3IaHUU U
COOpYKEHUU (pacyeT KOHCTPYKIHMM C YYETOM YIPYTrOIUIACTUUYECKUX CBOMCTB
KOHCTPYKIIMOHHBIX MAaTEPHUAIIOB, 3a7a4u r€OMETPUYECKH HEJIMHEWHOTO
nehopMHUPOBaHUS, 3a/1a41 KOHTAKTHOTO B3aUMOJICHCTBUA).

CoBpeMeHHOE TPOrpaMMHOE OOCCIeUeHHe Il PEIICHUS HEIWHCHHBIX 3a]1ad
ITPOYHOCTH.

O630p >hPeKTUBHBIX W  NPOU3BOJUTEIBHBIX  YHCJICHHBIX  aJTOPUTMOB,
peanu3yeMblX B NPOTrPpaMMHBIX KOMIUIEKCAaX I PEIICHUS HEJIWHEWHBIX 3a1a4
ITPOYHOCTH.

CpaBHUTENBHBIN aHAIW3 PAa3JIMYHBIX PACUETHBIX IOIXOAOB [UIS PEIICHUS
HEJIMHEWHBIX 3a1ad. JleMOHcTpanusi pe3yJbTaTOB BBINIOJHEHHBIX B HEJIMHEWHOU
MMOCTAHOBKE PACUETHBIX HCCIEOBAaHUN KOHCTpyKuuid. [IpoGiembl TOYHOCTH,
aJICKBATHOCTU U SKOHOMHWYHOCTH PACUETHBIX MOJIEJIEN JIsI HEJTMHEMHOIO aHAJIU3a.

Tema 2. OCHOBBI TEOPUM TIACTHYHOCTH.

HcnbiTanuss MatepualioB Ha pacTsbkeHue-cxatue. OCHOBHBIE MEXaHUYECKHUE
XapaKTEepUCTUKU MarepuaioB. Jlumarpamma nedopmupoBaHusi marepuaina (ycloBHasi,
neicTBuTenbHas). (CxemaTtusanus JuarpaMmmbl jaegopmupoBanusi. HanpspkeHHoe
COCTOSIHME B TOUKe. PasiiokeHue TEH30pa HaNpsHKEHWM HAa [AapOBOW TEH30p U
nesuarop. VHBapumaHTBI TEeH30pa HanpsKeHUH. VHTEHCMBHOCTH — HAIpSKEHUM.
N300pakeHre HANpsSKEHHOTO COCTOSHMSI B HPOCTPAHCTBE TJIABHBIX HANPSKEHUU.
JeBuatopnast minockocTh. [ledhopmupoBanHoe coctosHue. PasioxeHue TeH30pa
nedopmalvii Ha MIApOBOM TEH30p W JeBUarop. MHBapuaHThl TeH30pa aeopManui.
HNurtencuBHoCcTh nedopmanuii. CBsi3b MEXAY KOMIIOHEHTaMHU TEH30pPOB, a TaKKe
BEJIMYMHAMH WHTEHCHUBHOCTH HANpPSOKCHWH W AeopMmaruii B Mpeaenax YHIpyrocTu.
VYcnoBus Havaa MIaCTUYHOCTHU I U30TporHoro Teina (yciaoBusi Tpecka-Cen-Benana,
ycinoBus Xybepa-Muzeca).

[ToBepxHOCTh macTuuyHOCTUH. Mepa ynpounenus, [locrynar pykepa. Teopema o
MaKCUMyMe paboThl IIacTUYeCKO nedopmaiuu. ACCOUMUPOBAHHBIN 3aKOH TEUCHUS.
Teopus TeueHus ¢ U30TPONHBIM yrpouHeHueM. YpaBHeHus [Ipanarnsa-Peicca. Teopus
MaJIbIX YIpyrorjiacTuueckux aedopmaruii (1edopmMaliioHHast Teopus).

Tema 3. CBeeHusi U3 reoMeTpUYeCKH HeJIUHEHHOM TEOPHH YIIPYTOCTH.

Tenzop nenuneitHbx gegopmaruii ['puna. Bropoit Tenzop nanpspkenuit [Tnonsr-
Kupxrodpda. Tensop nHanpsoxeHuit Dinepa. YpaBHEHUS PABHOBECHUS U TPaHUYHbBIC
YCJIOBUS B HEJIMHENHON TEOPUM YIIPYTOCTH.

Tema 4. KoHe4yHO-dj1eMeHTHbIe (POPMYJIMPOBKHM pelleHUs] HeJUHEeHHBbIX
3a/1a4 MPOYHOCTH.

Bapuanuonspie npuHIMIBI - OCHOBA (POPMUPOBAHUS pa3pellaloNINX ypaBHEHUN
MKD HenmHEeNMHOTo aHalin3a MPOYHOCTH KOHCTPYKILMI. BBIBOI MaTpUYHBIX YpaBHEHUM
MKD n71s penienust HeMMHEHHBIX 3a/1a4 MPOYHOCTH B MpupanieHus (nmoaxon Jlarpanxa,
Mo uduImpoBanHbIi oaxon Jlarpanxka). Matputiet MKD niis 3amau B mpupaiieHusx -



KacaTelbHOM JKECTKOCTH, BIIMSHUSA HAyalbHBIX HANpPsUKEHUN (reoMeTpUyYecKoi
KECTKOCTH), BIIUSHUS HAYAJIbHBIX IIEPEMELICHUN U Ap.

Tema 5. D¢pdexTUBHBICE YNCICHHBbIE AJTOPHUTMbI pPelIeHHs HeJUHEeHHBbIX
3aa4 NPOYHOCTH € UCIIOJIB30BAHNEM METOAAa KOHEYHBIX- 3JIEMEHTOB.

Mertoa nepeMeHHbIX TapaMeTPOB YIIPYTOCTH I PELIEHUS YIIPYTOIIIACTHYECKON
3ajaun 1o JedopManvoOHHONW Teopuu. MeTonbl JOMOJHUTENbHBIX JAepopMmaiuii u
JOTIOJIHUTENIbHBIX HANPSDKEHUM U1 pElICHUs YNPYroIUIACTUYECKOM 3a7adyu  II0
nehopMaIiOHHON TEOPHH.

Meton HeroToHa 117151 peieHusi TeOMETPUYECKU U (PU3NYECKH HETMHEUHBIX 3a7a4
KOHEUHO-2JIEMEHTHOTO aHanu3a. KBasuHbroToHOBCcKHEe Meronbl (bpoiinena, BFGS).
O6Gecneuenne T100aNBHON cXoauMOCTH MeToda HproToHAa (IMHEHHBIA TOWCK,
JIOKaJIbHO-OI'PaHUYEHHBIN ONTUMAJIBHBIN 11ar).

Arc-length meton m merox mpomomkenus mo mnapamerpy lllamammmua s
pELIEHUs CYIIECTBEHHO HEJMHEWHBIX 3a]1a4.

SIBHBIE M HESBHBIE CXEMBI IIPAMOIO MHTEIPUPOBAHUA 110 BPEMEHU HEIMHENMHBIX
JUHAMUYECKUX YPABHECHUM.

Tema 6. Oco0eHHOCTH pelIeHUs] KOHTAKTHBIX 3a/1a4 MeTOJ0M KOHEYHbIX
3JIEMEHTOB

OO030p TUINOB KOHTAaKTHBIX KOHEYHBIX 3JIEMEHTOB. lcrmosb30BaHMEe MeToza
mrpadHbIX QyHKUMN Ul OTPa)KEHUSI KOHTAKTHOTO B3aMMOJIEUCTBUA B cucteMe. MeTon
MHOXUTEJEH Jlarpanka npu pelieHn KOHTAaKTHOM 3a/1a4H.

Tema 7. IlyTu nmoBbIlIeHUS] TOYHOCTH PACUYETHOTO HEJMHENHHOr0 aHAJIM3a,
BBINOJIHIEMOI'0 METOI0M KOHEYHBIX 3JIEMEHTOB

[IorpemHoOCTH, BO3HUKAIOIIME NIPU HEJIMHEMHOM KOHEYHO-3JIEMEHTHOM aHAJIU3€e
KOHCTPYKIMM 3JaHUM U COOpYKEeHHU. IlyTM IOBBIIEHHS TOYHOCTH BBIITOIHAEMOIO
METOJOM KOHEUYHBIX JJIEMEHTOB PACUYETHOIO HEIMHEHWHOI'O0 AaHalIu3a HanpsKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKIIMIA 3JaHU U COOPY>KEHUH.

5. O6pa3oBaresibHbIE TEXHOJIOTHU

Meroauka mnpenofaBaHus IUCHMIUIMHBL «HenuHenHble 3a7auu CTPOMTEINBHOM
MEXaHUKU» U peajn3anusi KOMIIETEHTHOCTHOTO MOJIX0/Ja B M3JI0KEHUH M BOCHPUATUU
MaTepuaga MpeAyCMaTpUBAaeT HCIOJB30BAaHUE CIEAYIOIIUX  aKTUBHBIX  (QopM
MPOBEJCHUS] TPYNIOBBIX, WHIUBUAYAIbHBIX, AyJUTOPHBIX 3aHATUH B COUYETAHUH C
BHEAyIUTOPHON paboToil ¢ 1enabio (GOPMUPOBAHUA U PA3BUTHUS MPOGECCHOHATBHBIX
HABBIKOB 00yYaIOUIUXCA:

— IMOATOTOBKA K BBIIOJIHEHUIO TIPAKTHUYECKUX 3aHATHUA B KOMIIBIOTEPHBIX
J1a00paTOpHUsX BY3a;

— TOATOTOBKA, MPEACTABICHUE U OOCYXKIEHHE INPE3CHTAlUl Ha CEMHUHAPCKUX
3aHATHUSAX;

— OpraHm3aiys ¥ MpOBEJeHHE TEKYIETO KOHTPOJSI 3HAHUHM CTYIACHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— MPOBEACHNE MACTEP-KJIACCOB AKCIEPTOB M CIICIIMAIMCTOB B 00JACTH YHCICHHBIX
METO/I0OB ¥ HEMUHEMHON MEXAHUKU.



6. OeHOYHbBIE CPEACTBA JIsl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecCTALMH N0 UTOT'aM OCBOCHHS JMCHUILIMHBI M Y4eOHO-MeToAnYecKoe
o0ecreyeHne CaMOCTOSTEIbHOM PadoThI CTYAEHTOB.
B mpomecce o00ydeHHs HCHOIB3YIOTCS CIEAYIOIIKWE OICHOYHbIE (HOPMBI
CaMOCTOSITENIbHOM paboOThl CTYAEHTOB, OLICHOYHBIE CpPEICTBA TEKYIIEro KOHTPOJISI
YCIIEBAEMOCTH Y IPOMEKYTOUYHBIX aTTECTALUM:

- IIOATOTOBKA K BBIIIOJHCHHUIO PACUYCTHBIX MOACJIBHBIX 3aJa4 Ha IIPAKTHYCCKHX
3aHATHUAX U UX 3allluTa.

OueHouHbIE CpeACTBA TEKYIIEr0 KOHTPOJS  YCIEBAEMOCTH  BKJIHOYAIOT
KOHTPOJIbHBIE BOMNPOCHI U 3aaHus B (opme OJaHKOBOTrO M (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JJI1 KOHTPOJIL OCBOEHUSI 00YHaAIOIIUMUCS Pa3/IeioB TUCUUILITUHBI.

OOpa3ipl  TECTOBBIX 3a/laHUN, KOHTPOJBHBIX BOMPOCOB W 3aJaHUN  JJIA
MPOBEACHHUS TEKYIIETO KOHTPOJIS, 9SK3aMCHAIIMOHHBIX OWIETOB, TPHUBEICHHI B
MPUJIOKEHUU 2.

6.1. @oHI OLIECHOYHBIX CPEICTB s POBEACHUS POMEKYTOYHOM aTTeCTALUH
o0y4aroumuxcs 1o AMCUUILIHHE (MOAYJIIO).

6.1.1. TlepeueHb KOMIETEHIIMN C yKa3aHWEM JTaroB WX (HOPMHUPOBAHMS B TPOIECCE
OCBOEHHS 00pa30BaTEIbHOM MPOrpPaMMBI.

B pesynapTare OCBOGHUS JAUCHUIUIMHBI (MOAYJsA) (OPMHUPYIOTCS  CJICAYIOIIHE
KOMITCTCHIINH

Kon B pesyabTare ocBoeHHs1 00pa30BaTeILHONM NPOrpaMMbl 00y4aromiicst
KOMIIETEHITHH J0JI:KeH 00,1a1aTh
OIIK-6 Hcnonb30BaHMEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCIUIUIMH B

po(hecCHOHATLHOM e TENILHOCTH, TPUMEHEHUEM METOIOB
MaTeMaTUYECKOT0 aHallu3a U MaTeMaTUYECKOTo (KOMITbIOTEPHOTO)
MOJICJIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEIOBaHUSI.

OIIK-7 CriocoOHOCTBIO BBISIBIIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTH TIPOOIeM,
BO3HHKAIOIIMX B X0JI€ TPO(ECCUOHAILHON AEATENbHOCTH, IPUBIIEYb JUIs
UX PELICHUs COOTBETCTBYIONINH (PU3HKO-MaTeMaTHUECKU anmapar.

I1K-10 3HaHUEM HayYHO-TEXHUUYECKOW MH(POpPMAILIUU, OTEYECTBEHHOTO U
3apyOEKHOTO OMBITA IO TPOPHITIO ACSITSIBHOCTH.

IK-11 Brnanennem MeToAaMu MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO)
MOACIIMPOBAHUA HaA 62136 YHUBCPCAJIBHBIX HW  CICHUAIU3UPOBAHHBIX
IPOTPAaMMHO-BBIYHCITATENBHBIX KOMILJICKCOB u CHCTEM

ABTOMATHU3UPOBAHHOI'O  MMPOCKTUPOBAHUA, MCTOAAMU TIOCTAHOBKU U
IMPOBEACHM A SKCIICPUMCHTOB I10 3aJITaHHBIM METOJAUKaM




B npouecce ocBoeHusi o0pa3zoBaTesIbHON MporpamMMmbl JAHHBIE KOMIIETEHLIMU, B
TOM 4YMCJIE UX OTIEJIbHBIE KOMIIOHEHTBI, (JOPMUPYIOTCS MOITAIHO B XOAE OCBOEHUS
00y4aroIUMUCS AUCUUIUINH (MOJYJIEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
U KaJIEHAApHBIM IpapUKoM y4eOHOro Iporecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUI,
(popMHpPYyeMBIX 110 HTOTaM OCBOCHHS IUCHHUILIUHBI (MO1YJISI), OMUCAHUE LKA

Ilokazarenem

OIICHHUBAHUA

OllCHUBAHMUSI.
KOMIIETCHIIUHN

Ha

Pa3IUYHBIX

JTarax

ux

(bopMHUpOBaHUS SBISIETCS JIOCTHKEHUE OOYYaIOIIUMHKCS IUIAHUPYEMBIX PpPe3yJbTaTOB
00y4YeHHS 10 TUCIUTUTHHE (MOJYIIIO).

OIIK-6 — Ucno1b30BaHHEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCIUILINH B MPO(eCCHOHAIBLHOM
e TeJIbHOCTH, MPUMEeHeHHeM MeTOI0B MaTeMaTHYeCKOr0 AHATU3a U MATeMaTH4YecKoro (KOMNbLIOTEPHOI0)
MO/1eJINPOBAHUS, TEOPETHYECKOI0 H IKCIEPUMEHTATBHOI0 UCCJIeI0BAHUS.

Kpurtepun oueHuBanus

ITokazareun
2 3 4 5
3HATB: OO0yuaromuiics OO0yyaromuiics OO0yyaromuiics OO0yyaromuiics
TEOpPETUYECKHE JIEMOHCTPUPYET NOJIHOE JEMOHCTPUPYET JEMOHCTPHUPYET YaCTHUUHBIE | AEMOHCTPUPYET
BOIIPOCHI B 00JIaCTH | OTCYTCTBHE WIIH HETIOJIHbIE TEOPETUYECKUE | TEOPETHYECKHE B 00IaCTH MOJIHbIE
HeJIMHeHHOo HEJIOCTaTOYHOE COOTBETCTBUE | 3HAHMS B 00JaCTH HeJIMHEeHHo Teopuu TEOpEeTUYECKHE
TEOpHUH YNPYrOCTH, | TEOPETHUUECKUX 3HAHWUN B HeJIMHEeHHO Teopuu YOPYToCTH, TEOpUU 3HaHMS B 00J1aCTH
Teopuu 00JacTH HENWHEHHOHN TEOPHH | YHPYTOCTH, TCOPHU IUTACTUYHOCTH, YUCICHHBIX | HEJIMHEHHOU
IUIACTHYHOCTH, YOpPYTOCTH, TEOPUU IUIACTHYHOCTH, aNTOPUTMOB JUIA PELIEHUS | TEOPUU
YHUCIIEHHBIX IUTACTUYHOCTH, YMCIEHHBIX YHCIIEHHBIX aJlTOPUTMOB HEJNMHEIHBIX 33134 YIPYTOCTH,
aJTOPUTMOB IS aNTOPUTMOB ISl PEIEHHS JUIS PEICHUS MIPOYHOCTHOTO aHAIIN3a TEOpHUH
pelieHus HEJIMHEHMHBIX 3a1a4 HEJMHEHHBIX 3a1a4 KOHCTPYKLMHI 30aHUI U IUIACTHYHOCTH,
HEJIUHEHHBIX 3aga4y MPOYHOCTHOTO aHaJIM3a IMMPOYHOCTHOT'O aHaJI1M3a coopymefmﬁ C YHUCJICHHBIX
IIPOYHOCTHOTO KOHCTPYKLIMH 31aHUN U KOHCTPYKLUI 3aHUI U HCIIOIb30BAHUEM aJIrOpUTMOB ISt
aHanmm3a COOPYKEHHII ¢ COOPYKEHHH ¢ COBPEMEHHBIX peleHus
KOHCprKLII/Iﬁ HCIIOJIB30BAHUCM HCIIOJIb30BAHUCM BBIYUCIUTECIIbHBIX CPECICTB HEJIMHEHHBIX
3I[aHPII>i u COBPEMEHHBIX COBPEMCHHBIX MaTCMaTU4YCCKOI' o 3aga4
COOPYXKEHHH € BBIYHMCIIUTEILHBIX CPEJCTB BBIYUCITUTENBHBIX CPEACTB | (KOMIIBIOTEPHOTO) MMPOYHOCTHOI'O
HCIOJb30BaHUEM MaTEMaTUYECKOrO MaTEMAaTHYECKOTO MOJENHAPOBaHUsI, HO aHanmm3a
COBPEMEHHBIX (KOMIIBIOTEPHOTO) (KOMIIBIOTEPHOTO) JIOITyCKAI0TCA KOHCTPYKLUI
BBIYUCITUTEIbHBIX MOJIENPOBAHUS. MOJIEIIUPOBAHMS. HE3HAYNTEIbHbIC OMIMOKY, | 37aHUH U
CPEICTB Jomyckarorcs HETOYHOCTH, 3aTPYJHEHUSI | COOPYXKEHHH C
MaTEMaTHYECKOTO 3HAYUTENIbHBIC OIINOKH, IpY aHATTUTUYECKUX UCTIOJIb30BaHUEM
(KOMIIBIOTEPHOTO) MPOSIBISETCS onepanusix. COBPEMEHHBIX
MOICIIMPOBAHUA. HCOOCTAaTOYHOCTH ?;Ha.HI/II\/'I7 BBIYHCIIUTCIIbHBIX
0 psiy MoKa3aTeseH, CpeICTB
obyJarormuics MaTeMaTHIECKOTO
HCIBITHIBAET (KOMIIBIOTEPHOTO
3HAYUTEIIbHBIE )
3aTpyAHEHHS IIpU MOJIEJINPOBAHUS,
ONEepPUPOBAHUY 3HAHUSMU cBO0O/IHO
IIpU UX IepeHoce Ha ornepupyer
HOBBIE CUTYaIH. npuobpe-
TE€HHBIMU
3HAHUSMH.




yMeThb:
COCTaBJIAITh
pacueTHble MOAEIH
TSt OCHOBHBIX
KOHCTPYKTHBHBIX
3JIEMEHTOB 3JaHUM
U COOpPYKEHHUH Uit
HEJMHEITHOTO
TIPOYHOCTHOTO
aHau3a;
BBIITOJIHATH Ha
9BM pacueTsl
HaIpsKEHHO-
nedopmupoBaHHOT
(6] COCTOSHHUA u
OCYIIECTBIISTH
OLICHKY HPOYHOCTH
KOHCTPYKTHUBHBIX
9JIEMEHTOB  3/1aHUH
U COOPYXEHHH B
HEJIMHEHHOMN
MIOCTaHOBKE.

OOyuaronuiicst He yMeeT Wiu B
HE0CTaTOYHOH! CTENEHU

yMeer:

COCTABIISITh PACUCTHBIC MOJIEIH
ULt OCHOBHBIX
KOHCTPYKTHUBHBIX  DJIEMEHTOB
31aHUH WU COOPYKEHUH IS
HEJIMHEWHOTO  MPOYHOCTHOTO
aHaJIN3a;

BBINOJIHATE Ha DBM pacueTst
HaMpsXKEHHO-
Je(OPMHUPOBAHHOTO
COCTOSIHUS M OCYILECTBIISATh
OIIEHKY NPOYHOCTH
KOHCTPYKTUBHBIX 3JIEMEHTOB
3/1aHUH U COOPY>KEHUH B
HEJIMHEWMHON MOCTaHOBKE.

OO0yuaroniuiics
JEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBHE
CJEYIOIIMNX YMEHUMN:

COCTaBIISITh pacyeTHbIC
MOJEIN JUII OCHOBHBIX
KOHCTPYKTUBHBIX
3JIEMEHTOB  3JaHUH U
COOpYKEHUH ISt
HEJIUHEHHOTO
MPOYHOCTHOTO aHAJIH3a;
BBLINOJIHATE Ha OBM
pacyeThbl HampsKEHHO-
Je(OPMHUPOBAHHOTO
COCTOSIHUS K
OCYILECTBIIAT OI[CHKY
MPOYHOCTH
KOHCTPYKTHBHBIX
3JIEMEHTOB 30aHAN U
COOpYXEHUH B
HEITMHEHHOM ITOCTaHOBKE.
Honyckatotcs
3HAYUTEIIbHBIC OIIMOKH,
MIPOSIBIISIETCS
HEIOCTaTOYHOCTh
BJIaJIEHUS HABBIKAMH I10
psAOy TOKazaTeleH,
OO0y4aromnimiics
HCIBITBIBAET
3HAYUTEIIbHBIC
3aTpyIHEHUS IpU
MPUMEHEHUN HABBIKOB B
HOBBIX CHTYAIVSIX.

OO0yuaromiuiics
JEMOHCTPUPYET YACTHYHOE
COOTBETCTBHE CICAYIOLINX
YMEHMI:

COCTaBJISITh pacyeTHbIC
MOACTN JJ1 OCHOBHBIX
KOHCTPYKTUBHBIX
3JIEMEHTOB 3TaHUN "
COOpYKEHUH ISt
HEJIMHEHHOT O

MPOYHOCTHOTO aHAJIH3a;
BBITIOJTHATH HAa DOBM
pacyeTbl HampsKEHHO-
Je(OPMHUPOBAHHOTO
COCTOSTHUS 1
OCYILECTBIIATH OIICHKY
MPOYHOCTH
KOHCTPYKTHBHBIX
3JIEMEHTOB 3JIaHUH 1
COOPYXEHUH B
HEJIMHENHON NIOCTaHOBKE.
‘YMeHust OCBOEHBI, HO
JIOTTYCKAIOTCS
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
TIPY TIEpeHOCEe YMCHUH Ha
HOBEIC, HCCTAHIAPTHEIC
CUTYAIIHH.

OO0yuarouiuiics
JEMOHCTPUPYET
HOJTHOE
COOTBETCTBUE
CJIE/TYFOLITIX
YMEHMI:

COCTaBIIAITh
pacueTHbIe
MOJIETH
OCHOBHBIX
KOHCTPYKTUBHBIX
9JIEMEHTOB
30aHUN u
COOpYKEHUH s
HEJMHEHHOTO
TIPOYHOCTHOTO
aHam3a;
BBINTOJTHATH HA
OBM pacueTtsl
HATIPSDKCHHO-
nedopmupoBaHHO
rO COCTOSIHUS U
OCYIIIECTBIISATh
OIICHKY
MPOYHOCTH
KOHCTPYKTHBHBIX
2JIEMEHTOB
3aHAN 1
COOpYXEHUI B
HEJTMHEHHOM
MOCTaHOBKE.
CBobozHO
omnepupyer
NpUOOPETEHHBIM
U YMCHHSIMU,
MPUMEHSCT UX B
CUTYAIHIX
TIOBBILLIEHHOM
CIIO’)KHOCTH.

IS
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BJIAJETh:
METOJaMK
HEJIUHEHHOMN
MEXaHUKH
MPUMEHHUTETHHO K
3JIEMEHTaM 3JaHui
U COOPYKECHUH,
OpPHECHTHUPOBAHHBIM
M Ha
HCIIOJI30BaHUE
COBPEMEHHBIX
BBIYHUCIINTCIIbHBIX
CPEJICTB.

OO0y4aromuiics He BIaceT
WIH B HEJIOCTATOYHOM
CTEICHHU BiIaJceT METOAaMU
HEITMHEHHON MEXaHUKH
MIPUMEHHUTETHHO K DJIEMEHTaM
31aHUI U COOPYKEHUH,
OpUEHTHPOBAHHBEIMH Ha
HCTIOJIB30BaHUE COBPEMEHHBIX
BBIYUCIIUTEIBFHBIX CPEICTB.

OOyuaronuiicst He B
MOJIHOM Mepe BiajeeT
METOJaMHU HEJIUHEHHOM
MEXaHUKH
MPUMEHHUTETHHO K
3JIEMEHTaM 3JaHui U
COOPYXKEHUH,
OpUEHTHPOBAaHHBIMH Ha
HCII0JIb30BaHNE
COBPEMEHHBIX
BBIUHCIIMTEIbHBIX
CPEJICTB.

Homyckatorcst
3HAYUTEIIBHBIC OIIUOKH,
TIPOSIBIIAETCS
HEIOCTaTOYHOCTH
BJIaJICHISI HABBIKAMH TIO
psiay nmoKazaTeneu,
Ob6ygatomtmiics
WCTIBITHIBACT
3HAYUTCIIbHbBIC
3aTpyAHEHUs IpU
MMPUMCHCHUN HABLIKOB B
HOBBIX CUTYalUAX.

OOy4arouuiics 9aCTUIHO
BJIaJEEeT METOJAMH
HEJUHEIHHON MEXaHUKH
MPUMEHHUTEITHHO K
3JIEMEHTaM 3JIaHui U
COOPYXKEHUI,
OpUEHTHPOBAaHHBIMH Ha
HCII0JIb30BaHNE
COBPEMEHHBIX
BBIYHUCITUTENBHBIX CPECTB.
HaBriku 0cBOEHBI, HO
JIOTTYCKAIOTCSI
HE3HAYMTEIILHEBIE OIIHOKHY,
HETOYHOCTH, 3aTPYIHEHUS
MpH [epeHoce yMEHU! Ha
HOBEIE, HECTAaHIapPTHEIC
CUTYAaIHH.

OO0yuJaromuiics B
ITOJIHOM 00BeEME
BIIaJIEET
METOJAaMU
HEITWHEHHOMN
MEXaHUKH
MPUMEHHUTEIEHO
K DJIeMEHTaM
3TaHul U
COOPYXKECHUH,
Opl/IeHTl/IpOBaHHbl
MU Ha
HCIIOJIE30BaHUE
COBPEMEHHBIX
BBIYHUCIINTCIIbHBIX
CPEICTB.
CsoboxHO
MIPUMEHSIET
TIOJTyYEeHHBIC
HaBBLIKH B
CUTYaIHsIx
MOBBIIIICHHOMN
CIIOKHOCTH.

OIIK-7 — Crioco0HOCTHI0 BBISIBJIAATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh MP00JieM, BO3HUKAIOLIUX B X0/1€
npogeccHoHAIbHOM /1esITeIbHOCTH, MPUBJIeYb JUIS MX PEelIeHUs COOTBETCTBYIOIIMI (PU3NKO-MaTeMaTHYeCKH

anmapar.
Kputepun onennBanus
Iloka3aTtensn
2 3 4 5
3HATh: OO0yuatonuiics OO6yuatommiics OO6yugatommiics OO6yuarontuiics
MOCTaHOBKY JIEMOHCTPUPYET MOJTHOE JEMOHCTPHUPYET JEMOHCTPUPYET YaCTHUUYHBIE | JEMOHCTPUPYET
HEJIMHEWHBIX 33/1a4 | OTCYTCTBHE WU HETIOJIHBIE TEOPETUYECKHE | TEOPETHYECKUE 3HAHUS B MOJHEIE
CTPOUTENILHON HE0CTaTOYHOE COOTBETCTBHE | 3HAHUS B IOCTAHOBKU 00JIacTH TOCTaHOBKHU TEOpEeTUYECKHE
MEXaHUKU U UX TEOPETUUYECKUX 3HAHUN B HEJIMHEHHBIX 3a/1a4 HEJIMHEHHBIX 3a/1a4 3HaHMS B 00JaCTH
CBSI3b C CMEXKHBIMH | 00JIaCTH IIOCTAaHOBKH CTPOUTEIHOM MEXaHUKU | CTPOUTEIHHON MEXaHUKHU U | MOCTAaHOBKU
JUCHUTUTMHAMMU: HEJIMHEeMHBIX 3a/1a4 U UX CBSI3b C CMEKHBIMU UX CBSI3b C CMEXHBIMU HEJIMHEHHBIX
HeJnHeHHOo CTPOMUTENBHOM MEXaHUKU U UX | JTUCHUIUIMHAMHU: JUCHUTUTMHAMMU: 3a1a4
Teopuen CBSI3b C CMEXKHBIMHU HEJIMHEWHOH Teopuen HEJIMHEWHOH Teopuen CTPOUTENILHOMI
YOPYIOCTH, JUCLUIUIMHAMU: HEJIMHEHHOMN YOPYTOCTH, TEOpUEH YOPYTOCTH, TEOpUEH MEXAHHUKH U UX
Teopuen TEOpUEN YIPYroCTH, TEOPUEN | MIACTUYHOCTH. IUIACTUYHOCTH, HO CBS3b C
TUIACTUYHOCTH. IUIACTUYHOCTH. Jomyckarorcs JIOITyCKAr0TCA CMEKHBIMU
3HAYUTEIbHBIC OMINOKH, HE3HAYHTENbHBIE OINOKY, | AUCIMIUIMHAMU:
HPOSIBIAETCS HETOYHOCTH, 3aTPYJHEHUS | HEIMHEHHON
HEIOCTaTOYHOCTh 3HAHUH, | MPU AHATUTUYECKUX TeopHuen
IO psAy MOKa3aTeleH, orepanusx. YIOPYroCTH,
oOyuaromuiics TeopHuen
HCIIBITBIBACT IJIaCTHYHOCTH,
3HAYUTENIbHBIC cBOOOIHO
3aTpyAHEHHS IIpU OIepUpyeT
OTIepPUPOBAHUH 3HAHUSIMHU nproOpe-
IIPY UX IEepeHoce Ha TE€HHBIMU
HOBBIE CUTYalHH. 3HAHUSAMH.
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yMeThb:
(hopmyapoBaTh
yCIIOBUS 3a/1a4
CTPOUTENbHOU
MEXaHUKHU B
HEJNMHEHHOMN
MIOCTaHOBKE
NPUMEHUTENIBHO K
OCHOBHBIM
KOHCTPYKTHBHBIM
JJEMEHTaM 3JlaHui
U COOPYKECHUMH.

OOy4arouiics He yMeeT WU B
HEJ0CTaTOYHOM CTENEHU
yMeeT:

(hopMyIIHpOBATh YCIOBHUS
3a71a4 CTPOUTEIIbHOU
MEXaHUKHU B HEJIMHEWHOM
ITOCTaHOBKE MPUMEHHUTENBHO K
OCHOBHBIM KOHCTPYKTHBHBIM
3JIEMEHTaM 3JaHuil 1
COOpPYKEHUH.

OO0yuaroniuiics
JEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBHE
CJEYIOIIMNX YMEHUMN:

(hopMynHpOBATH YCIOBHUS
3aj1a4 CTPOUTEIbHON
MEXaHUKHU B HEIMHCHHOM
IMOCTaHOBKE
MPUMEHHUTEIBHO K
OCHOBHBIM
KOHCTPYKTUBHBIM
3JIEMEHTaM 3JaHUN U
COOpYKEHUH.

HomyckaroTcs
3HAYUTEIbHBIC OITHOKH,
TIPOSIBIICTCS
HEI0CTaTOYHOCTh
BJIaJICHHS HABBIKAMH TIO
psiay nokazaTeneu,
OO0yuaromuiics
UCTIBITBIBACT
3HAYUTCIBbHBIC
3aTpyAHEHus IpU
MMPUMCHECHUN HAaBLIKOB B
HOBBIX CHUTYalHsX.

OO0yuaromiuiics
JEMOHCTPUPYET YACTHYHOE
COOTBETCTBHE CICAYIOLINX
YMEHMI:

(hopMyIHpOBATH YCIOBHUS
3aj1a4 CTPOUTEIbHON
MEXaHUKHU B HEIMHCHHOM
IMOCTaHOBKE
MPUMEHHUTEIBHO K
OCHOBHBIM
KOHCTPYKTUBHBIM
3JIEMEHTaM 3JaHUN U
COOpYKEHUH.

YMeHHsI OCBOEHBI, HO
JIOITyCKArOTCA
HE3HAYHUTENbHBIE OLINOKH,
HETOYHOCTH, 3aTPyTHEHHUS
MIpY NEPEHOCe YMEHUN Ha
HOBBIE, HECTAHAPTHEIE
CUTYyaIlHH.

OO0yuarouiuiics
JEMOHCTPUPYET
HOJTHOE
COOTBETCTBUE
CJIE/TYFOLITIX
YMEHMI:

(hopmynHIpoBaTH
yCIOBHSA 33724
CTPOUTENHLHOMN
MEXaHHUKH B
HEJMHEWHOM
MOCTaHOBKE
MPUMEHUTEIHHO
K OCHOBHBIM
KOHCTPYKTUBHBIM
JJIeMEHTaM
3TaHUN U
COOPYXEHH.
CsoboxHO
orepupyer
NpUOOPETEHHBIM
Y YMEHUSIMH,
MPUMEHSIET UX B
CUTYaLUsAX
MOBBIIIEHHON
CIIO’)KHOCTH.

BJIA/IeTh:
¢usuko-
MaTeMaTHYeCKUM
anmapaTtom Jyist
peueHus 3a1a4
CTPOUTENBHOM
MEXAaHUKH B
HEJIMHEUHON
TIOCTaHOBKE
MPUMEHHUTEIBHO K
OCHOBHBIM
KOHCTPYKTUBHBIM
3JIEMEHTaM 3JaHui
U COOPYXKECHUH .

OO0y4aromuiics He BIaceT
WIH B HEJIOCTATOYHOM
CTCIICHU BIIAJICCT (PH3UKO-
MaTeMaTHYeCKUM aIapaToM
JUTS1 pelieHus 3a1a4
CTPOUTENBHON MEXaHUKH B
HEITMHEHHOH ITOCTaHOBKE
MIPUMEHUTEIHHO K OCHOBHBIM
KOHCTPYKTUBHBIM JIEMCHTAM
3/1aHUI U COOPYKEHHUH .

OOyuaroniuiicst He B
MOJIHOM Mepe BiajeeT
(hU3UKO-MaTEeMAaTHYECKUM
anmnapaTtoM JUIsl pelIeHuUs
3a/1a4 CTPOUTEIHHOU
MEXaHUKHU B HEJIMHEHHOM
MIOCTaHOBKE
MIPUMEHUTEIHHO K
OCHOBHBIM
KOHCTPYKTHBHBIM
3JIEMEHTaM 3JaHui U
COOPYXEHUH .

Homyckatorcst
3HAYUTEIBHBIC OIIUOKH,
HPOSIBIISIETCS
HEJIOCTaTOYHOCTh
BJIa[ICHISI HABBIKAMH TIO
psiay nokazaTenen,
Ob6yugatomtmiics
WCTIBITHIBACT
3HAYUTEbHEIC
3aTpyOHEHUS TIPH
MMPUMCHCHUN HAaBLIKOB B
HOBBIX CUTYyallUAX.

OOy4arouuiics 9acCTUIHO
BianeeT PU3UKO-
MaTeMaTHYCCKUM
anmnapaTtoM JUIsl pelIeHuUs
3a/1a4 CTPOUTEIHHOU
MEXaHUKHU B HEJIMHEHHOM
MIOCTaHOBKE
MIPUMEHUTEIHHO K
OCHOBHBIM
KOHCTPYKTHBHBIM
3JIEMEHTaM 3JaHui U
COOPYXEHUH .

HaBbiku 0cBOEHBI, HO
JIOTTYCKAIOTCSI
HE3HAYMTEIILHEBIE OIIHOKHY,
HETOYHOCTH, 3aTPYIHEHUS
MpH [epeHoce yMEHU! Ha
HOBEIE, HECTAaHIapPTHEIC
CUTYAaIHH.

OO0yuaromuiics B
[TOJIHOM 00BeEME
BJajseeT (PU3UKO-
MaTeMaTU4YeCKUM
anmnapaToMm st
pelieHus 3a1a4
CTPOUTENBHOMN
MEXAaHHUKH B
HEJTWHCHHOM
II0CTaHOBKE
MIPUMEHHUTEIBHO
K OCHOBHBIM
KOHCTPYKTUBHBIM
3JIEMEHTaM
3TaHuN U
COOpPYKEHUH .
CBoboaHO
MPUMEHSIET
MOJTy4eHHBIC
HaBBIKH B
CHUTYaIUsIX
MTOBBIICHHOH
CJIO’KHOCTH.

MK-10 — 3nanueM HAy4YHO-TeXHUYECKOI HH(OPMAIINH, 0TEYECTBEHHOT0 U 3apy0e;KHOr0 ONbITA M0 NPodHII0

JeATECJIbHOCTH.

Tloxka3arean

Kpurtepun oueHuBanus
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2 3 4 5
3HATh: OO0yuatonuiics OO6yuatommiics OO6yuatommiics OO6yuarontuiics
COBPEMEHHOE JIEMOHCTPUPYET NOJIHOE JEMOHCTPUPYET JEMOHCTPHUPYET YaCTHUYHBIE | AEMOHCTPUPYET
COCTOSIHUE OTCYTCTBUE UIH HETIOJIHbIE 3HAHUS B 3HaHMS B 001aCTH TMIOJIHBIC 3HAHUS B
npo0JieMbl HEJIOCTaTOYHOE COOTBETCTBHE | O0OJIACTH COBPEMEHHOTO COBPEMEHHOT'O COCTOSIHUS obnactn
HEJIMHEHHOTO 3HaHMH B 00JacTH COCTOSIHUS TTPOOIIEMBI npoOJIeMbl HEJIMHEHHOTO COBPEMEHHOTO
aHanmu3a COBPEMEHHOT'0 COCTOSIHUS HEJIMHEHHOro aHanu3a aHaIu3a KOHCTPYKIMH COCTOSIHUS
KOHCTPYKLUI po0JIeMBbI HEIMHEHHOTO KOHCTPYKLUH 31aHuil u 3/1aHUH U COOpYXKEHHUH B npoOIIeMbl
31aHUU U aHanu3a KOHCTPYKIUM 31aHUl | COOPYKEHUI B OTEUECTBEHHOM U HEJIMHENHOT O
COOPYXEHUI B U COOPYXEHUH B OTEUECTBEHHOM U 3apyOeKHOM aHaJIM3a
OTEYECTBEHHOM U OTEYECTBEHHOM M 3apyOEKHOM | 3apyOeKHOM CTPOUTENBCTBE, HO KOHCTPYKLIUH
3apy0eXxHOM CTPOUTEIBCTBE. CTPOUTENHCTBE. JIOIYCKaroTCs 3aHUN 1
CTPOUTENHCTBE. Homyckarorcst HE3HAYNTEIbHBIC OMIMOKH, | COOPYKCHHH B

3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA OTCYCCTBCHHOM H
MPOSBIISETCS MPH aHATUTHYECKUX 3apy0eXHOM
HEeI0CTaTOYHOCTh 3HAHUH, | oneparusx. CTPOUTEIILCTBE,
IO psiTy MOKa3aTeseH, cBOOOTHO
oby4aroruics omnepupyet
WCTIBITHIBAECT npuoodpe-
3HAYNTEIbHBIC TCHHBIMHU
3aTpyIHEHUs MIpU 3HAHUAMM.
OTIEpUPOBAHNH 3HAHUSIMH
IIPY UX NIepeHoce Ha
HOBBIE CUTYalNH.
yMeThb: OOyuaronuiicst He ymeeT win B | OOyuatowmuiics OOyuaromuiics OOyuaromuiics
MNPUMEHSTh 3HAHUs, | HEAOCTaTOYHON CTENEHU JEMOHCTPHUPYET HEMOJIHOE | AEMOHCTPUPYET YACTUYHOE | IEMOHCTPUPYET
MOYEPIHYTHIE B yYMeEeT: COOTBETCTBHE COOTBETCTBHE CICAYIONUX | IOJHOE
OTEYECTBEHHBIX U MIPUMCEHSTH 3HAHM, CJICYIOITNX YMEHHH: YMEHHH: COOTBETCTBHE
3apyOeKHBIX MOYEPIHYTHIE B CJITYFOIITIX
HCTOYHHKAX OTEYECTBEHHBIX M 3apyOCKHBIX | MPUMEHATH 3HAHMS, HNPUMEHSTH 3HAHMUA, YMEHHH:
Hay4JHO- HCTOYHHMKAX Hay4IHO- MOYEPIHYTHIE B MOYEPIHYTHIE B
TEeXHUYECKOI TEeXHHYECKOI MHpOpMalnu, 0 | OTEYECTBEHHBIX U OTEUYECTBEHHBIX U HNPUMEHSTh
undopmanuu, o COBPEMEHHBIM METOAAX 3apyOeKHBIX HCTOYHHMKAX | 3apyOeKHBIX HCTOYHHKAX 3HAHMS,
COBPEMEHHBIM pacueTa 3JaHUH U COOPYKEHUHN | HaAy4HO-TEXHUUECKOU Hay4YHO-TEXHUYECKOI MOYEPIHYThIE B
METOJax pacueTa B HEJIMHEWHOM MOCTaHOBKE. uHdopmanuu, o uHdopmanuu, o OTEUYECTBEHHBIX U
31aHUH 1 COBPEMEHHBIM METO/aX COBPEMEHHBIM METOaX 3apyOeKHBIX
COOpY>KEHHH B pacueta 31aHUH U pacueta 31aHUN U UCTOYHUKAX
HEJMHEHHOMN COOPYXEHUH B COOPYXEHUH B Hay4HO-
MOCTaHOBKE. HEJIMHEWHOM OCTAaHOBKE. | HEJIMHEHHON OCTaHOBKE. TEXHUYECKOH
uHPOpPMAaLNH, O
Jomyckarorcst YMeHUsI 0CBOCHBI, HO COBPEMECHHBIM
3HAYUTEIbHBIC OIINOKH, JOIYCKaroTCs MEeToJlax pacyera
TIPOSIBIISIETCS HE3HAYUTENIbHbIC OUIMOKY, | 3[aHUH U
HEI0CTaTOYHOCTh HETOYHOCTH, 3aTPYJHEHUS | COOpPYXCHHUH B
BJIaJICHUS HaBBbIKAMU I10 IIpY [IEPEHOCE YMEHUI Ha HEJIMHEWHOI
psiay mokazaTeneii, HOBBIE, HECTAHIAPTHBIC MIOCTaHOBKE.
OO6yuaromuiicst CUTYalluH.
HCTIBITHIBACT CBo0oHO
3HAYUTENbHBIC ornepupyer
3aTpyQHEHHS IPU IpHOOPETEHHBIM

MNPpUMEHCHUHN HABBIKOB B
HOBBIX CUTYyalUAX.

1 YMECHHSMU,
MPUMEHSET UX B
CUTYaIHAX
TMOBBIIICHHOH
CIIOKHOCTH.
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BJIA/IeTh:
COBPEMEHHBIMU
METOJIaMU pacyeTa
HaNpsHKEHHO

e OpMHUPOBAHHOT
0 COCTOSIHUS
3MaHuN U
COOPYXEHUH B
HEJMHEUHON
MOCTaHOBKE.

OO0y4aromuiics He BIaceT
WIA B HEJOCTATOYHOM
CTEIIEHH BJIaJIEET
COBPEMEHHBIMH METOIaMHU
pacdera HanpsHKEHHO
ne(OPMHIPOBAHHOTO
COCTOSIHUS 3JaHUHN 1

COOpYKEHUH B HETMHENHON

IIOCTAaHOBKE.

OOyuaroniuiicst He B
MOJIHOM Mepe BiajeeT
COBPEMEHHBIMU METOAAMHU
pacdeTa HanpsHKEHHO
ne(hOpMHUPOBAHHOTO
COCTOSIHHUS 3JaHUH U
COOPYXEHUH B
HEJIMHEWHOW MTOCTaHOBKE.

Homyckatorcs
3HAYUTEIIBHBIC OIIUOKH,
TPOSIBIISICTCS
HEJI0CTaTOYHOCTh
BJIaJICHUS HABBIKAMU TIO
pAdy TOKa3aTeleH,
Ob6yugatommmiics
WCTIBITHIBACT
3HAYUTEIIbHbIC
3aTpyIHEHUs [IPU
NPUMEHEHUH HABBIKOB B
HOBBIX CUTYyalHUsIX.

OO0y4arouuiics 9aCTUIHO
BJIa/IE€T COBPEMEHHBIMU
METOJIaMU pacyeTa
HaTPSHKEHHO
ne(hOpMHUPOBAHHOTO
COCTOSIHHUS 3JaHUH U
COOPYXEHUH B
HEITMHEHHOMW TIOCTaHOBKE.
HaBbiku 0CBOEHBI, HO
JIOTTYCKaIOTCSI
HE3HAYMTEIILHEBIE OIIHOKHY,
HETOYHOCTH, 3aTPYIHEHUS
MpH [IepeHoce yMEHU! Ha
HOBBIE, HECTaHJAPTHbIE
CUTYallUH.

OO0yuJaromuiics B
ITOJIHOM 00BeEME
BIIAJEET
COBPEMEHHBIMHU
METOLaMU
pacuera
HAIpPSHKEHHO
ne(OopMHPOBAHHO
r0 COCTOSIHUSA
31aHUN U
COOpYXEHUH B
HEJUHENHON
[TOCTAHOBKE.
CBoboHO
MPUMEHSIET
MOJTy4eHHBIC
HaBBIKHU B
CHUTYaIUsIX
MTOBBIICHHOH
CJIO’KHOCTH.

MK-11 - BragenuemM MeTOIaMU MaTeMAaTHYeCKOT0 (KOMIbIOTEPHOI0) MOJEJIUPOBAHUSI HA 0a3e YHHBEPCAJBHBIX U
CIeNHATU3MPOBAHHBIX IPOrPAMMHO-BBIYMCIMTENBHBIX KOMILIEKCOB U CHCTEM aBTOMAaTH3MPOBAHHOIO
NPOEKTUPOBAHUS, METOAAMM IIOCTAHOBKHU U NPOBECHHUA IKCIIEPUMEHTOB 110 3aJaHHBIM METOANKAM.

Kpurtepun oueHuBanus

IToka3artensn
2 3 4 5
3HATB: OO0yuaromuiics OO0yyaromuiics OOyuaromuiics OO0yyaromuiics
BBIYHCIINTEIbHBIC JIEMOHCTPHUPYET MOJHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YaCTHYHbIE | JEMOHCTPHPYET
ITOPUTMBI, OTCYTCTBHE WIIN HETIOJIHbIE 3HaHUS B 3HaHMS B 00J1aCTH TMIOJIHBIC 3HAHUS B
HpUMEHsieMbIe B HEJIOCTaTOYHOE COOTBETCTBUE | 00iacTH BBIYHCIIUTEIBHBIX obnactn
COBPEMEHHOM 3HaHMH B 00JacTH BBIYHCIIUTEIBHBIX ITOPUTMOB, BBIYHCIIUTEIBHBIX
HPOTPaMMHOM BBIYHCIIUTEIBHBIX aJITOPUTMOB, | alTOPUTMOB, HNPUMEHSIEMBIX B JITOPUTMOB,
obecrieueHnH [UIs MPUMEHSACMBIX B COBPEMCHHOM | NIPUMEHSAEMBIX B COBPEMEHHOM HNPUMEHSEMBIX B
pemneHust MIPOTPaMMHOM 00ECIICUEHUH COBPEMEHHOM MIPOTPaMMHOM COBPEMEHHOM
MIPUKJIAIHBIX 3a4a4d | UL PEIICHUS MPHUKIIATHBIX MIPOTPaMMHOM 00ecCIIeUeHNH [UIsl PEIICHNsT | TIPOrPaMMHOM
HEJIMHEHHOTO 3a7a4 HEMTMHEHHOTO obecrieueHnH [UIs NPUKJIAJHBIX 33739 obecrieueHnH [UIs
MPOYHOCTHOTO MIPOYHOCTHOTO aHAJIN3A. pELICHUsT MPUKIIATHBIX HEJIMHEHHOTO pemeHus
aHau3a. 3aJ]a4 HeJIMHEHHOTO MPOYHOCTHOT'O aHAN3a, HO | TPHKJIAIHBIX
MPOYHOCTHOTO aHAIIN3a. JIOIYCKarOTCS 3aj1a4
Honyckatotcs HE3HAYMTECIIBHBIC OMIMOKH, | HEJMHEHHOTO
3HAYUTEJIbHBIC OIINOKH, HETOYHOCTH, 3aTPyJIHEHUS] | IPOYHOCTHOTO
NPOSIBIISIETCS NPU aHATTUTUYECKUX aHaJM3a,
HEJIOCTATOYHOCTh 3HAaHHM, | ONepanusx. CBO0O/IHO
IO psAY TOKa3aTeleH, orepupyer
oOygaromuics nproOpe-
HCIIBITBIBAET TCHHBIMHU
3HAYNTEIbHBIC 3HAHUAMM.

3aTpyIHEHUs MIPU
OTIEpPUPOBAHNH 3HAHUSIMH
NPU UX TIEpeHoce Ha
HOBBIE CUTYalUH.
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yMeThb: OOyuaromuiicst He ymeeT win B | OOyuatowmuiics OOyuaromuiics OOyyaromuiics
MPEeICTaBIATh HEJ0CTaTOYHOM CTENEHU JIEMOHCTPHUPYET HEIMOJIHOE | AEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET
OTlIeJbHbIE yMeeT: COOTBETCTBHUE COOTBETCTBUE CIIEYIOMUX | TIOJHOE
KOHCTPYKTHBHBIE MIPEACTaBIATh OTJENFHBIC | CIIEAYIOMINX YMEHUI: YMEHHI: COOTBETCTBHE
SJIEMEHTHI 3aHUH U | KOHCTPYKTHBHBIE  3JEMEHTHI CIIEIYIOIINX
COOpPY)KEHHH B BUJIE | 3/IaHUI U COOPY)KEHHH B BUJAE | IPEACTABIATH OTAEIBbHBIE | MPEICTABIATh OTHENbHBIC | YMEHHIL:
pacYeTHBIX PacUYEeTHBIX MOJETICH; KOHCTPYKTHBHBIE KOHCTPYKTHBHBIE
MoOJIeNeH; HCTIOIB30BaTh COBPEMEHHOE SJIEMEHTHl  3JaHWA W | DIIEMEHTHI 3IaHUH U | TIPeACTaBIATh
HCTIOJTBb30BaTh IporpaMMHOe oOecrieueHre COOpY)XEHHH B  BHIE | COOPYXCHHI B BHJE | OTIENBHBIC
COBPEMEHHOE JUIsl HETMHEIHOTO aHanu3a pacyeTHBIX MOJIETIEH; pacyeTHBIX MOJIETIEH; KOHCTPYKTHBHBIE
MPOrpaMMHOE HampsHKEHHO WCIOJIb30BaTh WCIOJIb30BaTh 9JIEMEHTHI 3JaHui
obecrnieuenue s Je(OPMHUPOBAHHOTO COBPEMEHHOE COBPEMEHHOE U COOPYXKEHUIl B
HEJIMHEWHOTO COCTOSIHUSL U TIPOYHOCTH MPOrpaMMHOE MPOrpaMMHOE BUJE PACUYETHBIX
aHanu3a JieTanei u y3J0B 3JaHuil U obecrnieuenue s obecrnieuenue s MOJEJIEH;
HAaIPSIKEHHO COOpYKEHUH. HEJIMHEMHOI 0 aHau3a HEJIMHEWHOI 0 aHau3a HCIIO0JIb30BATh
ne(pOopMHPOBaHHOT HaNpsHKEHHO HaNpsHKEHHO COBPEMEHHOE
0 COCTOSIHHS U ne(OPMHUPOBAHHOTO ne(OPMHUPOBAHHOTO POTPaMMHOE
MPOYHOCTH JIeTaei COCTOSIHUS ¥ IPOYHOCTH COCTOSIHUS ¥ IPOYHOCTH obecrieueHne s
Y y3JIOB 3JaHUH U JleTasiell ¥ y3JI0B 3JaHUi U | AeTaneil U y3/10B 31aHul U HEJINHEHHOT O
COOPYXEHHH. COOPYXEHHI. COOPYXEHHI. aHaJIM3a
HATIPSDKCHHO
Homnyckarores ‘YMeHus1 0CBOEHBI, HO nedopmupoBaHHO
3HAUMTENbHBIE OTUOKH, JIOTTYCKAIOTCS TO COCTOSIHUS U
MIPOSIBIISIETCS HE3HAYUTENbHBIC OMUOKHA, | MPOYHOCTH
HEJO0CTaTOYHOCTD HETOYHOCTH, 3aTPYJHECHHS | JeTalel v y3JoB
BIIa/ICHUS HABBIKaMU TIO MpH IIepeHoce yMEHUH Ha 3IaHUN U
psAOy TOKazaTeeH, HOBEIC, HCCTAHIAPTHEIC COOPYKCHHI.
OO0y4atromimiics CUTYaLlUH.
HACIBITHIBAET CsoboxHO
3HAYHTEIILHBIC orepupyeT
3aTpyIHEHUS IpU proOpeTeHHBIM
MPUMEHEHUU HaBbIKOB B 1 YMEHHSMU,
HOBBIX CHUTYaIlHsX. MPUMEHSIET UX B
CUTYaLUsAX
MOBBIIIEHHOU
CJIOHOCTH.
BJIAaJeTh: OOyuaronuiicst He BIageeT OO0yyarommuiics HE B OO0yyJaronuiicst 4aCTUIHO OO6yuarontuiicst B
HaBBIKAMU WIA B HEJOCTATOYHON TIOJTHOHM Mepe BIazeeT BJaJeeT HaBBIKAMHU TIOJTHOM 00BemMe
HCIIOJIb30BaHUS CTETICHH BJIA/ICET HaBBIKAMH HaBBIKAMU WCIIOJIB30BaHMS OTHOW U3 BIaJeeT
OJIHOM U3 KCTOJIb30BaHUs OJTHOM U3 WCIOJIb30BaHUS OJTHOM U3 | COBPEMEHHBIX HaBbIKaMU
COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX BBIYHUCITUTENbHBIX WCIIOJIb30BaHUS
BBIYUCITUTEIHHBIX BBIYHMCITUTENLHBIX IPOTPaMM, BBIYHUCITUTENBHBIX MPOrpaMM, peanu3yromne OJIHOM U3
MporpamMm, peanu3yromei MeTo MpOrpaMM, peanu3ymomied | MeToJ KOHEYHBIX COBPEMEHHBIX
peanusyomen KOHEYHBIX 3JIEMEHTOB AJIs METO]l KOHEUHBIX 9JIEMEHTOB JJIs1 pacueTa BBIYHUCITUTENBHBIX
METOJ KOHETHBIX pacueTa HampsKEHHO 2JIEMEHTOB JIJIS pacueTa HATIPSHKCHHO Tporpamm,
SJIEMEHTOB JIJIst ne(OPMHUPOBAHHOTO HaNpsHKEHHO nIe(OPMHPOBAHHOTO peanu3yromei
pacuera COCTOSIHUS IeTalIeH U y3II0B ne(OPMHPOBAHHOTO COCTOSIHUS IeTaliel u METOJ KOHEUHBIX
HaINpsHKEHHO 3IaHUIA U COOPYKECHUH B COCTOSIHUS TeTaliel u Y3JIOB 34aHUH H SJIEMEHTOB ISt
JIe(OPMHUPOBAHHOT | HETMHEHHOU TIOCTAHOBKE. Y3JIOB 34aHUHN H COOpPY)KCHHI B pacuera
0 COCTOSIHUS COOpPY)KCHHI B HEIMHEWHOH MOCTaHOBKE. HaNPsHKEHHO
JieTanen u y31noB HEeJMHEWHOH nmocTaHoBke. | HaBblku OCBOEHBI, HO Je(OPMHUPOBAHHO

3JIJaHUN U
COOpYXEHUH B
HEITUHEHHOM
MOCTaHOBKE.

Jomyckarorcs
3HAYUTEJbHBIE OIINOKH,
HPOSIBIISIETCS
HEJIOCTaTOYHOCTh
BJIQJICHUSI HABBIKAMH TI0
psiay nokazaTeneu,
Ob6yuatrommmiics
HCTIBITHIBACT

JOIMYyCKarTCA

HE3HAYUTEIHHBIC OIINOKHY,
HETOYHOCTH, 3aTPYIHEHUS
MpH [epeHoce yMEHU! Ha
HOBBIE, HECTaHJAPTHbIE

CUTYAaIHH.

'O COCTOSHUSA
JleTaje ¥ y3J0B
3JIaHUM U
COOpYXEeHUH B
HEJIMHEWHOU
MOCTaHOBKE.
CsoboxHO
IIPUMEHSIET
[IOJIy4YEHHBIE
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3HAYUTCIIbHBIC HaBBbIKH B

3aTpyIHEHUs [IPpU CUTYaIUsIX
MIPUMEHEHUN HABBIKOB B TIOBBIIIEHHON
HOBBIX CUTYalHUsIX. CJIO’KHOCTH.
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[[Ixanbl OlLIEHMBAHUA PE3YJIbTATOB MPOMEKYTOYHOM aTTECTAlMM U HUX
OTMCAHUE:

dopMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[TpomexxyTouHas arrectanusi o0ydarommxcs B GopMe 3K3aMEeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBIMIOJTHEHUSI BCEX BHUJIOB Y4€OHOW pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOW AUCIUIUIMHE (MOJYIII0), TPU 3TOM YYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJISI YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTENIEHU JTOCTUKEHUSI OOYYAIOIIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYYECHHS IO
JTUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS TIpenojaBaTesieM, BEAYIIUM 3aHATHS IO
JUCHUIUIMHE  (MOIYJII0)  METOJAOM  JKCIepTHOM  omeHku. [lo  utoram
MPOMEXYTOUYHON aTTeCTAllMU MO AUCIUIUIMHE (MOMAYJI0) BBICTABISETCS OIICHKA
«OTIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIHHO» WU «HEYAOBICTBOPUTEIBLHO.

K npoMmexyTodHoil — aTTecTallMM  JIOMYCKAlOTCS  TOJBKO  CTYJICHTHI,
BBINIOJTHUBIIIME BCE BHJABl Y4eOHOH paldOThl, MPEayCMOTPEHHBbIE padouei
NporpaMMon 1o AucHuIuinHe «HenmuHerHble 3a1auu CTPOUTEIIbHOM MEXAHUKUY:
MPOILLIN  TPOMEKYTOUYHBIM KOHTPOJIb, BBIMOTHIIIA JTAOOpAaTOpHBIE PaOOTHI,
BBITIOJIHWIM KYPCOBOU IPOEKT.

HIxaJja oneHUBaHUA Onucanmne

BommonHensl Bce BHIBI  yueOHOW paboThI, MpPETyCMOTPEHHBIE
y4eOHbIM M1aHoM. CTYACHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHH, HaBBIKOB, TPUBEICHHBIX B TaOiMLax IoKa3aTelew,
OTIEpUPYET MPUOOPETCHHBIMH 3HAHHUSIMH, yMEHUSIMH, HaBBIKAMH,
MIPUMEHSAET UX B CHUTyalUsAX IOBBINIEHHOM CIOXHOCTH. [Ipu sTom
MOTYT OBITh JONYIIEHBI HE3HAUUTENbHBIC OIIMOKH, HETOYHOCTH,
3aTPyAHEHUS NPU AHATATUYECKHUX ONEpPALMIX, IEPEHOCE 3HAHUM U
YMEHUH Ha HOBBIC, HECTAHIaPTHBIE CUTYAIUU.

OTJINYHO

BrimonHeHs! Bce BUIBI y4eOHOM pabOThI, IPEyCMOTPEHHBIE
y4eOHBIM TIJTAHOM.

OOy4Jaromuiicss JEMOHCTPUPYET YACTHYHOE COOTBETCTBUE 3HAHUH,
Xopouio YMEHMH, HaBBIKOB 110 TIpeAMeTY. HaBbIKKM OCBOEHBI, HO JOMYCKAIOTCS
HE3HAYUTENIbHbIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH TIEPEHOCE
YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYAIIHH.

BrimonHeHs! Bce BUIBI y4eOHOM paboThI, IPEyCMOTPEHHBIE
y4eOHBIM TIJIAHOM.

OOy4Jaromuiicss JTEMOHCTPUPYET 3HAUUTEIHHBIC OLTUOKH, POSIBIISIET
HE/IOCTaTOYHOCTh 3HAHWW, YMCHHI U BIIQJICHUSI HABBIKAMH 10
HECKOJIbKUM TeMmaM mpeamera. OOyqaromuics UCIBITHIBACT
3HAYUTEIbHBIC 3aTPYAHCHUS TIPU PUMEHEHUN YMEHHUI 1 HABBIKOB B
HOBBIX CUTYaIUsIX.

VY 10BIIETBOPUTEIIHHO

17



He Bemonmnen oauH wim ©Oojee BHAOB y4yeOHOW pabOTHI,
MPEeIyCMOTPEHHBIX y4eOHbIM TUIaHOM. CTYHEHT NIEeMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHHMM, YMEHUH, HABBIKOB IMPUBEICHHBIM B
Ta0IuIax T[oKa3aTeneil, IOMyCKAIOTCs 3HAYUTEIbHBIC OIIMOKH,
MPOSIBIIICTCS OTCYTCTBHE 3HAHWW, YMEHWH, HABBIKOB IO pSIy
MOKa3aresei, CTYJICHT HWCIBITHIBACT 3HAYMTEIbHBIC 3aTPYIHEHHS
MPH ONEPUPOBAHUN 3HAHMSAMH W YMCHHSMH TIPH WX IIEpPEHOCEe Ha
HOBBIC CUTYaIIUU.

HeynoBnerBopurtenbHO

@oHABI OLIEHOYHBIX CPEACTB MPeACTABJIEHbI B MPUWJIOKEHHHU 2 K padouei
nporpamme.

7. Y4eOHO-MeTOoAUYecKOe U MHGOPMaIHOHHOE 00ecrieyeHre JMCHMIIINHBI.

a) OCHOBHAas JiUTeparypa:
1. Iucapenko I'.C., MoxapoBckuii H.C. VYpaBHeHuss M KpaeBble 3aqauu

TEOpUH IIACTUYHOCTHU U non3yyecTu. — Kues: Hayk. qymka, 1981. — 496 c.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

2. AranoB B.II., TI'aBprommn C.C., Kapynun A.JI., Kpamckmii H.A. -
CrpoutenbHas MEXaHUKa aBToMoOusIa U Tpaktopa. M.: MU3a-so MI'TY "MAMUN",
2002 - 400c.

3. Manuuun H.H. [Ipuknaanas Teopus MIACTUYHOCTU U TOJI3ydecTH. — M.:
Mammnoctpoenue, 1975. — 400 c.

4. 3enkeBud O. - MeToj] KOHEUHBIX 3JIEMEHTOB B TeXHUKE. — M.: Mup, 1975.
- 543 c.

5.Bacumzy K. — BapuanuoHHsle METOAbl B TEOPUU YIOPYIOCTH U
miacTU4HoCTU. — M.: Mup, 1987. — 542 c.

6. Zienkiewicz O.Z., Taylor R.L. — The Finite Element Method. Fifth
edition. Volume 1: The Basis. — Butterworth-Heinemann, 2000. — 707 p.

7. Zienkiewicz O.Z., Taylor R.L. — The Finite Element Method. Fifth
edition. Volume 2: Solid Mechanics. — Butterworth-Heinemann, 2000. — 479 p.

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTePHeT-PecypChl:
[IporpammHuoe oOecrieueHue:
- YHUBEpcaJibHas MMporpaMMa MeTO1a KOHEUHBIX 3JIEMEHTOB, IPUMEHsIeMast Ha
MPEANPUATUSIX CTPOUTEITHLHOM OTPaciH;
- yHuBepcalibHas mnporpamma 3-D mnpoekTupoBaHus, NpuUMEHseMas Ha
MPEANPUATUSIX CTPOUTETHLHOM OTPaciH;
- o(pricHOE MpOorpaMMHOE OOecIIeUeHHe.
HNuTepHeT-pecypchl HE TPETYCMOTPEHBI.

8. MaTepunaibHO-TEXHHYECKOe o0ecneyeHne TUCIUIIINHBI.
o CneunanusupoBanHas yueOHasi nabopatopus kadeapsl «/Iunamuka,
OPOYHOCTh MAalIMH M CONPOTUBIEHHE MaTepuanoB» Ayn. H-212, ocnamennas
KOMITBIOTEPaMH C YCTAHOBJICHHBIM HEOOXOAMMBIM IPOrPaMMHBIM 00€CTIEYeHUEM;
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o [IpoexTopsbl, F3KpaHbl [JIs IEMOHCTpAIMU O0y4aloluXx MaTepuasos,

npe3eHTalNi, y4eOHBIX (PUIBMOB.

9. Meroanyeckue peKOMeHIAIUH 1JIsl CAMOCTOATEILHOMH PadoThI
CTY/ACHTOB

9.1 Meroanueckue yKka3aHusi 10 BbIIOJHEHHIO U 0POPMIICHHUIO
BbINIOJIHEHHBIX MPAKTHYECKUX 3aJaHUH 10 aucuuniube « HesiuHenHbie
3a1a4M CTPOUTEIbHON MEXaHUKH

9.1.1 Tpe6oBanus Kk 0OPMJIECHHIO BHINOJIHEHHBIX MPAKTHYECKAX 3a1aHHI

BrinmonHeHHOE MpakTHYECKOe 3aJaHue TOJHDKHO OBITh OQOpMIIEHO Ha JucTax ¢opmara A4
CO CIEeNYIOIIUMH MOJISIMU:

e JleBoe - 25 MM.
e Bepxnee - 15 wmwm.
e [lpaBoe - 15wmm.
e Hwmwxnee - 15mm.

BrInosiHEHHOE MNPAaKTUYECKOE 3aJaHUE JOJKHO HMMEThb  TUTYJIbHbIA  JHCT. [Ipumep
oopMIIeHHS TUTYJIBHOTO JIUCTA MOKa3aH B MPHIOKEHUHU.
BrInnonHEHHOE MPAKTUYECKOE 3aJaHUE TOJDKHO COJIEpXkKaTh CIECAYIOLIUE pa3/eibl:
e ConepxaHue.
e Bgrenenue.
OcHOBHas 4acTb.
3akiroueHue.
Cnucok HMCHOJb30BaHHOM JUTEPATYPHI.
[Tpunoxenus (He SBIAIOTCS 00s3aTEIBLHOM YAacThIO OTYETA).
Crpanumpl oT4eTa JOJDKHBI OBITH MPOHYMEpPOBaHBL. Hymepamus HauWHAETCS CO BTOPOW
cTpanuipl. Ha TUTYIBRHOM JIMCT€ HOMEP CTpPaHUIE HE MPOCTABISETCS.
B ocHOBHOW uacTM HaxoIATCs BCe MPOHyYMEpOBaHHbIE TJaBbl, maparpadsl u
nojnaparpadsl.
Hymepamus maparpadoB u moamnaparpadoB MPOU3BOIATCS CICAYIONIAM 00pa3oM:

e [lepBas mudpa obo3HAYaeT HOMEP TJIABHI.

e Bropas mudpa - mopsakoBelid HOMEp maparpada.

e Tperbss mmudpa - MOPAAKOBBIH HOMEp Toamaparpada.
Hanpumep, naparpad 2 m momnaparpad 5 maparpada 2 riaBel 3:

e |l Onucanue pacueTHoil cxeMbl

e 3.2 I'paHHYHBIE YCJIOBHUS

e 3.2.5 I'panuyHBIE YCI0BHUS 1O MepeMelIeHUsIM

Hywmepaius puCyHKOB MPOW3BOAUTCS CIEAYIOIIUM O00pa3oM:
e [lepBas mudpa obo3HAYaeT HOMEP TJIABHI.
e Bropas mudpa - NMOpAIKOBBIA HOMEP PHUCYHKA B TJIaBE.

Hanpumep, pucyHOK B IiaBe 3, UMEIOUIMI MOpAIKoBbII Homep 11:

e Puc. 3.11. /IuamoroBoe OKHO BBOJa MCXOJHBIX JTaHHBIX
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Touka B KoOHIle Ha3BaHHUA TJaBbl, maparpada, moamaparpada U puUCyHKa HE CTaBHUTCH.
Hazpanue riaBbl nuieTcs 3arjiaBHBIMU MOTYXKUPHbIMU OykBamu. Ha3zBanust nmaparpagos u
noanaparpagoB MULIYTCS CTPOUYHBIMH MOTYKHUPHBIMH OyKBaMU, 3a UCKIIOYEHUEM NEepPBOH

OykBbI, 3arnaBHoOU. [Toamaparpadsl MOTYT OBITH BBIIETIEHBI KYPCHBOM.

HywMmepanust MCronb30BaHHON JIMTEPATYphl MPOU3BOAUTCS JHOO B aii(haBUTHOM TIOPSIIIKE,
00 MO Mepe CCHIJIOK Ha HEe B TEKCTE KYPCOBOM pabOTHI.

[Tpumeps! odopmIleHUS] JTUTEPATYPHI.

Kuuru:

e bunepman B.JI. — Teopus mexannueckux konedanuid. — M.: Beicn. mkona, 1980. — 408
c

e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypnaiabi:

e bopucos 10.C., bnarosemenckuii FO.H., [Imurpuuenko C.C., [TankpaTtoB H.M. Ananu3
MIPUMEHUMOCTH YPaBHEHUH U MCCiieioBaHne (POpMbI KpHUBO# ycTanocTw // 3aBojickast
naboparopus. unarnoctuka marepuanos, Nel10, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate bending elements //
Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.

9.1.2 TpeGoBanus K cogep/KaHUI0 Pa3leJoB NPAKTHIECKOT0 3a1aHHUs

1.

B copep:kaHMM TODKHBI OBITH TpPEACTaBIECHBl Ha3BaHUS BceX IUaB, maparpadoB u
nojanaparpagoB ¢ ykazaHHEM HOMEPOB HA4aJbHBIX CTPAHHMIL.

Bo BBegeHMM O0OOCHOBBIBa€TCSI ~ aKTyaJbHOCTb W CTAaBUTCS  LeJdb  paboTH,

[IEPEUMCIAIOTCS pelIaeMble 3aJadyd M JacTCsl KpaTKoe conaepxkaHue Bcex Tuas. Jlius

KYPCOBOTO IPOEKTA, COACPIKAILErO0 KOHKPETHBIE 3aJa4H, NACTC TOCTAaHOBKA 3aJad.
Teoperuueckast paboTa MOKET HOCUTh ONUCATEIbHBIA MM METOAWYECKHH XapakTep.

3. B ocHOBHO#H YacTH MOAPOOHO OMUCHIBACTCS MOCIEAOBATEIHPHOCTh PEIICHUS 3a1a4H.

IlpumepHnpiit 1aH OCHOBHOM 4acTH

e [JlocranoBka 3amaum. CBeneHuss 00 O0OOBEKTE MCCIENOBaHUS M 00JACTH
CTPOUTEIILCTBA.

[ ] TeOpeTI/I‘IeCKHG OCHOBBI peH_IeHI/I}I 3aJda4u, chonwyeMHe a.HI‘OpI/ITMBI.
e OmnucaHue IPOrpaMMHOTO 0OECTICUCHUS
e lcxonHble JaHHbBIE, OTMCAHUE PACUETHOM CXEMBI.
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4.

5.

e Xapakrepuctuku monenn MKD. KonuyecTBO 371€MEHTOB, Y3J10B, CTENEHEH
CBOOOIBI.

e (OmucaHue TUIIOB KOHEUHEIX JJIIEMEHTOB.

e Uudopmarus 06 yClIoBHUSIX 3aKpEIJICHUS U HATPYKEHUSI.

e [locnenoBaTenbHOCTh (HOPMUPOBAHUS MOJEITH cpeAcTBaMU mporpammbl MKD,
0COOEHHOCTH MOJATOTOBKH MOJIEIIH.

e Hudopmanus o mporecce perieHus 3a1a4mn.

e (BencHMS O KOMIBIOTEpE, XapakTepucTHkax mporpaMMmbl MKD (Ha3BaHue,
BEpCHUs, BO3MOXKHOCTH), HEOOXOIUMBIX BBIYUCIMTEIBHBIX pecypcax, BpeMEHHU
pelieHus.

e AHanu3 pe3yibTaTOB PaCUETOB.

B 3akiroueHuM naetcs KpaTkas OIIEHKAa MU OCHOBHBIE BBIBOJIbI BBHITIOJHEHHOW pPalOOTHI.
B npujoxkenne BbIHOCUTCS WH(OOPMAIMOHHBIM Marepuaj, HE TPEOYIOIIUN JAETAIBHOTO

paccMOTpeHHsT B OCHOBHOH yacTu (Hampumep, TaOnuibl, TpaduKd, PUCYHKH, JHUCTUHTU
mporpaMM | T.I1.)

9.1.3 TpeboBanus K BLINOJIHEHHIO NPAKTHYECKUX 32 1aHMI

1.

2.

[TpakTrueckoe 3agaHue JOKHO OBITH O(OPMIIGHO COTJIACHO TPEeOOBaHMUSIM yKa3aHHBIM
BIIIIC.

ConepkaHue TPAKTUYECKOTO 3aJaHUs JIOJKHO COOTBETCTBOBATH MEPEUYHCICHHBIM BBIIIE
TpeOOBAHUSM.

[IpakTryeckoe 3a1aHue JODKHO OBITH CHAHO 32 JBE HENENH JI0 OKOHYAHHS CEMEeCTpa.

10.MeToau4yecKkue peKOMeH AU ISl PenoaaBaTeJis
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IIporpamMma cocrtaBieHa B COOTBETCTBMM C DenepanbHbIM TOCYAAPCTBEHHBIM
oOpa3oBaTeNbHbIM CTAHAAPTOM BBICIIETO OOpa30BaHMS 110 HANpPaBICHUIO
noarotoBkn  uHxeHepoB 08.05.01. CTpouTebCTBO YHHUKAJBHBIX 3JaHUH W
coopy:xkeHuii (CTpOUTENHCTBO BBICOTHBIX U OOJBIICHPOJICTHBIX 3JaHUN U
COOPYKEHHUN).

IIporpammy cocraBuiI:

I.T.H. / O.A. Pycanos/

IIporpamma yTBep:kaeHa Ha 3acegfaHum Kadeapbl “JluHamuka,
NMPOYHOCTH MAIIIUH U CONMPOTHBJIEHHE MATEPHUAJIOB” « __ » 2019
T., IpOTOKOJI Ne

3aBenyromuii kageapoit
1. T. H., Ipodeccop /A.A. CxBopiios/

PykoBoauTens oOpa3zoBaTeabHOM
IPOTPaMMBI / /
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[Ipunoxenue 1.
CTpykTypa u conep:xkanue TucuuIInHbl «HenuHelHbIe 3a1a4i CTPOUTEIbHOH MEXaHUKW» 10 HANPABJIEHUIO
noaroroBku 23.04.02 «Ha3zemMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKUE KOMILTEKCHI (CTPONTENbCTBO BHICOTHBIX U
00JILLICTIPOJIETHBIX 3AAHUIA M COOPYKEHUI)

(wHKEHEP)
< Buasbi yyeOHoli padoTsl, Dopm
? s B BKJII0YASl CAMOCTOATEIbHYIO Buabi camocTosiTeIbHOM PadoThI bl
Paznen g % § padoTy CTY/IEeHTOB, CTY/IEeHTOB aTrrect
/n S T 3 U TPY/I0€MKOCTh B Yacax anuu
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | PP | Pedepar | K/p | D | 3
lecToii cemecTp
11 | Tema 1. Beeoenue 9 1 S) 7 10
12 Tema 2. Ocnoevl meopuu 9 2.4 5 7 10
nAACMUYHOCIU.
Tema 3. Ceeoenusn us 9
1.3 | ceomempuuecku HenuHelinou 9 5-6 S) 15 +
meopuu ynpyzocmu.
Tema 4. Koneuno-snemenmmnule 8 15
1.4 | dpopmynupoeku pewrenusn 9 7-8 5
HeNUHEeUHbIX 3a0ay RPOYHOCHU.
Tema 5. Ippexkmuenvie yucnennovle 7 10
anzopummul peuteHus HeUHeHbIX
1.5 | 3a0au npounocmu c 9 9-13 | 5
UCROJIb308AHUEM MEMOOA
KOHEUHbIX- )JIeMEeHM 08.
Tema 6. Ocobennocmu pewienusn 8 15
1.6 | koHmakmuuix 3a0au memooom 9 14 6
KOHEUHbIX I/1IeMEeHM 08
17 Tema 7. Ilymu nogviuienusn 9 15 5 8 15
MOYHOCHU PACYEMHO20




HeUHEUHO020 anaanusa,
GbINOTIHAEMO20 MEMOOOM
KOHEYHDbIX IJIEMEHM OB

(Dopma ammecmauuu

Bcero yacos o gucnuIningae
B [IEPBOM CEMECTPE

36

54

90

Bcero 4acoB nmo JUCIUILINHE BO
BCEX ceMecTpax

36

54

90




Ipunoocenue 1 x
paboueil npocpamme
MUWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKY POCCUMCKOM ®EEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJIPKETHOE OBPA30OBATEJIbHOE YUPEXIEHWE BBICIIIET'O OBPA3OBAHNS
«MOCKOBCKHU NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Kagheopa: /lunamuka, npouyHoCHb MAWUH U CORPOMUGIEHUE MAMEPUATIOB

@OH/I OHEHOYHbIX CPE/ICTB

MO JUCIATIJINHE

«HeJiuHeHHBbIE 321a44 CTPOUTEIbLHON MEXaHUKMN»
Hanpasnenue noaroroBku

23.04.02. HazeMmHble TPAHCTIOPTHO-TEXHOJIOTHNYECKHE KOMILJIEKChI
(CTpouTeJIbCTBO BBICOTHBIX U 00JIBIICIIPOJIETHBIX 3JAHUH M COOPYKEHUH)
®opma 00ydeHUs: OUHAs
Bun npodeccuonansuoii gesitensuoctu: (B coorBerctBun ¢ ®I'OC BO)

Cocras: 1. [TaciopT (poHIa OLIEHOYHBIX CPEIACTB

2. OnucaHne OLEHOYHBIX CPEACTB:
9K38,MCH8.III/IOHHI>IC 3alaHUs.

Cocmaeumenn:

Pycanos O.A.

Mocksa, 2019200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTU KOMIIETEHLIUH

Tab6muna 1

HeJsmHeliHbIe 321244 CTPOUTEILHOH MEXaHUKHU

dI'OC BO 3

B mipotiecce ocBOeHUS JaHHOM TUCHUUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CIIETYIOIINE
o01enpodeccuoHaJIbHbIE U TPO(decCHOHATbHbIE KOMIIETeHINH:

BJIAJ€Th:

METOIaMH HEJIMHEHHONW MEXaHUKH MPUMEHHUTEIBHO K
HIIEMEHTAM 3/IaHUI U COOPYKEHHIA, OPUCHTUPOBAHHBIMU
HA MCIIOJIb30BAHUE COBPEMEHHBIX BBIUMCIHTEIbHBIX
CpencTs.

KOMIIETEHIINU IlepeyeHb KOMIIOHEHTOB Texnosorus | @opma CTeneHu ypoBHeil 0CBOCHUSA

NH- D®OPMYJINPOB- ¢dopmupoBan joue- KOMIIEeTEHLM I

JEKC KA Hs HOYHOI'0

KOMIIETEHIHIl |cpeacTBa

OIIK-6 cnocodonocmp BHATH: CamocrosTensaas VO, BazoBblii ypoBeHb
UCNOIL308aMb OCHOBHbIE — [TEOPETHYECKUE BOIPOCHI B 00JIACTH HETMHEHHOMH paborTa, U, - CIOCOGEH UCHONb306AMb OCHOGHbIE 3AKOHbL
BaKOHb TEOPHHU YIIPYTOCTH, TEOPHUH IUIACTHYHOCTH, YHCJICHHBIX [ICKIHH, K, eCMecmeeHHOHAYUHbIX OUCYUNTUH 6
ecmecmeeHHOHAY YHbIX QJITOPUTMOB IJIsL PEILCHUS HeJIMHEHHbIX 3a1a4 NpPaKTHYECKUE K/ npogeccuonanvhoii desimensrocmi.
oucyunium 6 [IPOYHOCTHOTO aHAIN3a KOHCTPYKUMUIT 30aHui 1 BaHATHUS P, BOCIPOHM3BOACTBO MOMYUCHHBIX 3HAHUH B X01€
npogeccuonanvHoll COOPY)KCHUI C HCIIOIb30BAHNEM COBPEMEHHBIX T, TeKyILEro KOHTPOJIS
OesimenbHOCmu, BEIYHCIIUTEIBHBIX CPEICTB MATEMAaTHIECKOTO PT [MOBbICHNBII YPOBEH
npUMeHAmb Memoobl (KOMITBIOTEPHOT0) MOAEINPOBAHUSL.

AMeMAMULECKO20 yMeTD: - CIIOCOOCH CaMOCTOSITEIILHO UCHOIb308ANb
anauza u COCTABJIATb ~ PAC4yeTHbIE MOJEIM JAJIi  OCHOBHBIX OCHOBHbIE 3AKOHbL ECTNECNEEHHORAYUHbIX
amemamu4ecKozo [KOHCTPYKTHBHBIX 3JIEMEHTOB 3JIaHUI M COOPYKEHHH 1JIs] OucyuniuH 6 npogeccuoHaIbHol
(komnvlomepHo2o) HEJTMHEHHOTO MPOYHOCTHOTO aHAJIN3a; DesmenbHOCu
mooenuposarus, BEIIOJIHATE Ha  OBM  pacuersl  HalpsHKCHHO-
meopemuueckoeo u ne(OpMUPOBAHHOTO COCTOSHHS M OCYIECTBILATh OLICHKY|
N [TpakTHyecKoe MPUMEHEHHE ITOJTyYSHHBIX

BKCNepuMeHmanbHo20 [IPOYHOCTH KOHCTPYKTHUBHBIX JJICMEHTOB 3[JaHUH U N
uccnedosamus. COOPY)KEHUM B HETMHEWHOM OCTAaHOBKE. PHAHMH B MPOLECCE MOATOTOBKH K CCMUHAPAM,

K BBICTYIIJICHHUIO C JOKJIaA0OM




OITK-7 Cnoco0HOCTH BHATH: CamocrosTensaas VO, BazoBblii ypoBeHb
\Pabomams ¢ MMOCTAaHOBKY HEJTMHENHBIX 3a/1a4 CTPOUTEIBHON pabora, I, - CII0COBCH pabomams ¢ KOMIbIOMEPOM (8
KOMnbIOMEpOM, KaK MEXaHUKH! M UX CBA3b C CMEXHBIMH JUCIUTUTNHAMH: MeKIHH, K, Moy uucne 6 pexcune YOaneHHo20 0ocmyna) u
cpedcmeom ynpasieHus HETMHEWHON TeOpUen yrpyroctu, Teopuei MpaKTUYECKUE K/ C npozpammHbIMU cpedcmeamu 061ezo u
ungopmayueii, 6 mom [IIaCTHIHOCTH. BaHATHA P, CneyuanbHo20 HaZHauenus 0J1A peuleHus
Hucue 6 pescume YMETh: T, HeIUHelHbIX 3a0a4 RPOYHOCTL.
yoanenHoz2o docmyna, (opMyIHpOBaTH  YCIOBHSA  3aJa4  CTPOUTEIHHOH P BOCIIPOM3BOCTBO TTOTYYCHHBIX 3HAHUH B X0/
CnOCOOHOCMBIO MEXaHUKH B HCIMHEWHOW MOCTAHOBKE MPUMEHHUTEIBHO K T TeKyILEro KOHTPOJIS
pabomams ¢ OCHOBHBIM KOHCTPYKTUBHBIM 3JICMEHTaM 3IaHUH U [MOBbICHNBII YPOBEH
1P OCPAMMHBLIMU COOPYKCHIH. - CIIOCOOCH camocmosimenvHo pabomams ¢
cpedcmeamu obujezo u BIAALETD: KOMNBLIOMEPOM (8 MOM YUCIE 8 pedcuMe
cneyuanbHo20 (me/IKO-MaTeMaaneCISHM annapaToM  JUle pelIeHus danentoz0 Jocmyna) 4 ¢ NpOZPAMMHLIMIL
HazHauenus. Bamad  CTPOWUTCILHOW MCXaHHUKH B  HEJIMHCHHOW cpedcmeamu obujezo u cneyuansiozo
[10CTAHOBKE TMPUMCHHTEIIPHO K OCHOBHEIM HAa3HAYeHUs 0I5l peuleHUs] HeTUHelHbIX 3a0ay
[KOHCTPYKTHUBHBIM 3JICMEHTaM 3IaHUH U COOPYKCHUH -
- CIIOCOOEH  camMocmoamenbHo  COCMABIAMb
pacuemmnvie Mooenu ons OCHOBHDBIX|
KOHCMPYKIMUGHBIX 9/1eMeHmos 30aHull u
coopyoicenuil 0Nl HENUHEUHO20 — NPOYHOCMHOZ0
ananusa u
eoinoname Ha IBM pacuemvul nanpsiiceHHo-
0ehopMUpo8anH020 COCMOAHUSL U
0CYUjecCmenams OYyeHKy HPpOUHOCHIU
[MpakTHYecKoe MPUMEHEHUE MOTYYCHHBIX 3HAHUN
B IIPOIIECCE MOATOTOBKH K CEMHHAPaM, K
BBICTYIICHHIO C TOKJIAZIOM
MMK-10 Cnioco0HOCTH BHATh: CamocrosTensnas VO, Ba3zoBblii ypoBeHb
Buanuem ) HAYUHO= (COBPEMEHHOE COCTOSHUE HpO?HCMH HeJmHefiHoro pabora, T, - CLIOCOBCH OpUeHMUpPOBAMBbCs B HAYUHO-
mexnuueckou AHAITN3a KOHCTPYKIUIA 3[aHUI U COOPYKCHUH B MeK 1M, K, mexHuueckoll uHpOPMAyUL, OMEeHeCmBEeHHO20
unpopmayuu, OTEYECTBEHHOM U 3apyOCIKHOM CTPOHTEIIBCTBE. MPaKTUYCCKHE K/ U 3apY6edCcHO20 Onbima no nPoGu.io
omeuecmeenHo2o U [yMeTh: BaHATHUS P, DesmenbHOCHiL.
Bapybesicnoco onvima no [IPUMEHSATH 3HAHUS, IOYCPITHYTHIC B OTCYECTBCHHBIX U T, BOCIPOH3BOCTBO MOy YCHHBIX 3HAHUH B X0J1¢
npogunio desmenvrHocmu. BapyOSKHBIX HCTOYHHKAX HAYYHO-TCXHHUUCCKOM PT TEKyILEro KOHTPOJIS

MH(pOPMAIIUHU, O COBPEMEHHBIM METOJIaX pacyera 3MaHuil
1 COOPYKEHHUI B HETMHEWHOMN MTOCTAaHOBKE.

BJIAJETh:

COBPEMEHHBIMH METO/IaMH pacueTa HaIpsKCHHO
ne(OpMUPOBAHHOTO COCTOSIHVS 3aHUN U COOPYKCHHI B
HEJTMHEMHOMN MOCTaHOBKE.

IMoBbIIEHHBbINl YPOBEHb

- CIIOCOOCH CaMOCTOSITENIEHO OpUEHMUPO8AmbCsa B
HAYYHO-MEeXHUYEeCKOU ungopmayuu,
omeuecmeenHo2o0 U  3apybextcHo20 onvima  no|
npoguio desmenbHoOCmu.

[IpakTH4ecKoe MPUMEHEHHE MOTYYECHHBIX 3HAHUH B
mpoLecce  MOATOTOBKM K CeMHHapaMm, K
BBICTYIUJICHHIO C JOKJIaJIOM




MmK-11

Crnoco6HOCTH

BI1afeTh MeTojaMu
MaTeMaTHYeCKOro
(KOMIIBIOTEPHOTO)
MOJETUpOBaHUs Ha 0a3e
[YHUBEPCATbHBIX u
CreHaTM3UPOBAHHBIX
POTPaMMHO-
BEIYUCITUTEIHHBIX
KOMIUICKCOB U CHUCTEM
ABTOMATH3HPOBAHHOTO
[IPOCKTHPOBAHUS,
METOZaMH TIOCTAHOBKU H
poBeICHUS
PKCIIEPUMEHTOB 1o
3aJaHHBIM METO/IUKAM.

BHATD:

BBIYHCITUTEIILHBIC aJITOPUTMBI, IPUMEHIEMBIC B
COBPEMEHHOM TIPOTPAMMHOM 00€CTICUSCHHUH TSI
[PEIICHUS TPUKJIATHBIX 33729 HEJTMHSHHOTO
MMPOYHOCTHOTO aHAJN3A.

YMeTh:

MPEACTaBIATh OTHEIbHBIE KOHCTPYKTHBHBIE JJIEMEHTBI
3IAHUI U COOPY>KEHUI B BHJIE€ PACUETHBIX MOJEIICH;
MCTIOJIB30BaTh COBPEMEHHOE MPOrpaMMHOE 00eCIICUeHUE
U1l HEJTMHEMHOTO aHalIn3a HATPSKEHHO
IneOopMHUPOBAHHOTO COCTOSHUS U IPOYHOCTH JICTANCH U
[y3JI0B 3aHUI U COOPYKEHUH.

BJIAaJETh:

HABBIKAMH HFICTIOJIE30BaHHS OTHON M3 COBPEMEHHBIX
BEIYUCITUTEIBHBIX [IPOTPAMM, PEaTn3yIOmei MeTO
[KOHEYHBIX AJIEMEHTOB UL pacyeTa HanpspKeHHO
ne(OpMUPOBAHHOTO COCTOSIHUS 3aHUN U COOPYKCHHI B
HEJTMHEMHOMN MOCTaHOBKE.

CamMmocTosgTeabpHas
paboTa,

lIeKImy,
MPaKTHICCKHE
BaHATHS

YO,

Iba3oBbIii YpOBEHb:

- crioco0eH npedcmasnsims omoesibHble
KOHCMPYKMUGHb1e d1eMennbl 30aHuil U
coopyoiceHull 8 8Ude pacyemHblx Mooeell.

IBoctipon3BOACTBO MOTYyUYEHHBIX 3HAHUM B X0
TEKYIIETO KOHTPOJIS.

IMoBbIIEHHBbIN YPOBEHb:

- CIIOCOOCH CamMoCmosimenbHO NpedCmasisime
OmoenbHble KOHCMPYKMUGHBLE DJIeMEHN1bL

BOAHULL U COOPYIAHCEHUTL 8 BUOE PACYEMHBIX
Wooeneti,

- CIIOCOOCH  CAMOCMOSIMENbHO — UCHOIb306AMb
cospemennoe npozpammHoe obecnedenue Ol
HeUHeUH020 amauza HANPSIHCEHHO
0ehopMUPOBAHHO20 COCMOSIHUA U NPOYHOCHU
3OaHUIl U cOOpyIHCeHU.

HpaKTI/I‘IeCKOC MPUMCHCHUC TOJTYYCHHBIX 3HAHUUI
B IpoLecce IMOArOTOBKM K CEMHUHaApaM, K
BBICTYIIJICHUIO C JOKJIaJOM




Hepelteub OUECHOUYHbBIX cpedcme no ()ucuunﬂuue

Ipunoscenue 2
K paboueil npocpamme

«Henuneiinvie 3a0auu cmpoumenbHol MEXAHUKU

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpatkas xapakTepucTrKa OleHOYHOTO OLIEHOYHOTO CPECTBA B
OoC cpencTBa cpeacTsa d0C
CoBmecTHas TSI TeTbHOCTD TPYIIIBI
00yJaroIIHXCsI " MeIarOrMYeCKOro
paboTHHKA noJ YIpaBIEHUEM
Jlenosas n/uin Mearori4ecKoro  paboOTHHUKA C  IEJIBI0 Tewma (mpobiiema),
1 poieBas urpa pemeHust y4yeOHBIX U MPO(pECCHOHATBHO - KOHLENLM, PO U
(1K) OPMEHTHPOBAHHBIX 3a/1a4 MyTeM HIPOBOTO | OKHJACMBIH PE3yILTAT 110
MOJICTTMPOBAHUSL ~ PEATbHOW  MPOOIEMHON KKIOU Urpe
cutyannd. [103BOJISIET OIICHWBATH yMEHHE
QHATM3UPOBATH W pelarh  TUIIUYHBIC
MpoQeCCHOHAIbHBIC 3aJaUH.
[lpoOnemHOe  3amaHWe, B  KOTOPOM
oOyyaromemMycs MNpeuiaraloT  OCMBICTHUTD
2 Keiic-3amaua [pEaAIbHYIO npodeccuoHanbHO- [3aaHus AJis pelIeHus Kewnc-
(K-3) OPHUEHTHPOBAHHYIO CUTYAIHIO, 3a1aun
HEOOXOMUMYIO Ui~ peUIeHHWs  JaHHOU
MPOOJIEMBI.
CpelcTBO KOHTPOJSI YCBOCHHS Y4eOHOTO
MaTepuanga TeMbl, pas3fella WU pa3felioB Borpochi 1o
KommokBuym TUCIUIIMHBI, OpPraHU30BaHHOE KaK yueOHOe
3 TemMam/paszzenam
(K) 3aHATHE B BUJIE co0ecemoBaHus MCLUTLTHHBI
[e/1arornyecKoro paboTHHKa C
00yJarOIUMHUCS.
KontponbHas padora (CDECTBO MIPOBCDKM  yMEHMIi TPUMCHATH KommiekT KOHTpOJIbHBIX
4 MOJyYCHHBIC 3HAHUS JUISI PEIICHHs 3a1ad .
(K/P) 3a/IaHMi 0 BapuaHTaM
OTIPEICIIEHHOTO TUIA M0 TEME WIIH Pa3eily
Kpyrssiii cror, OneHouHble  cpelncTBa,  mo3Bosstonue | [lepeueHb MMCKYCCHOHHBIX
BKIIIOYHTH  OOy4aromUXCsi B IMPOIECC TEM IS TPOBEICHUS
5 HOH?&;‘;ZC;?I’Z’HYT 0OCYXKICHHUSI CIIOPHOTO BOMPOCa, IPoOJIeMbl  [KPYTJIOTO CTOJIA, AUCKYCCHH,
z[eGa;Tm ’ M OIICHUTh WX YMCHHE apTyMEHTHUPOBAThH TIOJICMHKH, JAHUCITYTA,
COOCTBEHHYIO TOUKY 3pEHUSI. nebaroB
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IIpoekTt
D)

KoHeuHbIli  NpOAYKT, IMOJIydaeMblii B
pe3yJIbTaTe IUIAHUPOBAHUS W BBINOJIHCHHUS

KOMILIEKCa y4eOHBIX u
rcciaeqoBaTebckux 3amaHuil. Ilos3BossteT
OLICHHUTH yMEHUs o0yJaromuxcs

CaMOCTOSITENIbHO ~ KOHCTPYHMpPOBaTh  CBOU
3HAHUS B MPOLECCE PEUICHUs TPAKTUYECKUX

3a1ad W MpoOJieM, OPUCHTHUPOBATHCS B
MH()OpPMaIMOHHOM

MPOCTPAHCTBE u YPOBEHb
c(OPMHPOBAHHOCTH AHATTUTHYECKHUX,
MCCIICO0BATCIIbCKUX HaBBIKOB, HAaBBIKOB
MPaKTUIECKOTO U TBOPYECKOTO

MBIIJICHU . Moxet BBITIOJIHATBHCS B
WHIUBHyaIbHOM MOPSIIKE WM TPYIION
00 y4JaroIuXCsl.

Tembl TpyNMNoOBBIX U/HUITN
WHIMBUIYaIbHBIX
MIPOEKTOB

PaGouas Terpanp
(PT)

JMaaKTHYeCKU KOMILJIEKC,
MpEIHAa3HAYECHHBIA [JI1 CaMOCTOATEJIbHOMN
paboThl OOYyYAIOMIETOCs W IMO3BOJISIOIHIA
OIICHUBATh YPOBEHb YCBOCHUS UM y4EOHOTO
MaTepuaa.

O06paser paboueii TeTpaau

Pa3zHoypoBHEBbIE
3a1a4yy U 3a1aHUA

(P33)

Pa3nnyaroT 3aa4yn U 3aaHUS:
Q) pErPOIYKTUBHOTO YPOBHS, TO3BOJISIOIINE
OIICHHUBATH "
TUAarHOCTUPOBaTh 3HaHUE (AKTUYECKOTO
MaTepuaia (6a3oBbIC MIOHATHS,
QITOPUTMBI, (aKThl) ¥ YMEHHE TPaBUIBLHO
MCIIONIb30BaTh CIICLMANIbHBIE TEPMHUHBI H
MOHSTHSI, Y3HABaHUE OOBEKTOB M3y4CHHUS B
[pamMKax OTIpeICIEHHOTO pasznena
TUCIUTIINHBI,
0) PEKOHCTPYKTUBHOTO YpPOBHS,
MO03BOJISIIOIINE OLICHUBATh u
TUAarHOCTHPOBATh YMEHUS CHHTE3HpPOBATH,
AHAJTM3UPOBATh, 0000MMaTh (aKTHUYECKUN U
TEOPETUYECKUI Marepual c
bopMynupoBaHreM KOHKPETHBIX
BLIBOJIOB,  YCTAHOBIIGHHEM  MPHYHUHHO-
CIICICTBEHHBIX CBSI3Ei;
B) TBOPYECKOTO YPOBHs,
MMO3BOJISIONINE OLICHUBATh u
TUarHOCTHPOBATh yMEHHUS, WHTErPUPOBATH
3HAHUSA pa3IMYHbIX oOnacrei,
ApPryMEHTUPOBATh  COOCTBEHHYIO  TOYKY
3peHUsl.

KomMIiexT pasHOypOBHEBBIX
3a7a4 ¥ 3aJaHui

Pacuetno-
rpadudeckas pabora
(PTP)

CpencTBO TPOBEPKH YMEHUW NPUMEHSITH
MOJIYYCHHBIC 3HaAHUA 1o 3apaHce
ONpeeIEHHOM METOIUKE MJIi pPEelIeHUs
3a7a4  WIM 33aJaHuid 1[0 MOAYJII WA
TUCITUIUIMHE B IIEJIOM.

KoMmnekr 3amanuii mis
BBITIOJTHEHHS PacUETHO-
rpaduyeckoit paboThI
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10

Pedepar
(P)

IIponyxr CaMOCTOATEJIbHOMU paboThI
CTYJICHTa, MPEACTABISAIOMNNA COO0OM KpaTKoe
M3JI0KEHUE B MUCbMEHHOM BUJIE
[MOJIy4YEHHBIX PE3YJbTATOB TEOPETUYECKOIrO
aHaM3a OMNpeAeNieHHOW Hay4yHOU (yueOHO-
MCCIIEIOBATENIbCKOM)  TEMBI, TJI€  aBTOP
[PACKpBIBAET CYTh HCCIEAyeMOW MpOOIEeMBI,
[PUBOAUT PA3TMYHbBIC TOUKHU 3PEHUS, a TAKKE
CcOOCTBEHHBIE B3IJISbl HA HEE.

Temsl pedepaToB

11

Joxknan,
cooO1ieHne

(AC)

[Iponyxr CaMOCTOATEJIbHOMN paboTsI
CTYICHTA, MPEICTABISIOMINI co0oit
MyOTMYHOE BBICTYILICHHE no
[IPE/ICTABICHUIO ITOJIYYEHHBIX PE3YJIbTATOB
[pEIICHUS oTpeaeNIeHHOM yueOHO-
MPaKTUYECKON, Y4eOHO-UCCIIEI0BATEIbCKOM
WM HAyYHOU TEMBbI

TeMbI TOKITag0B,
COOOIIIeHNI

12

YceTHBII onpoc
cobecenoBanue,
(YO)

CpeAcTBO KOHTpOJIS,, OpraHM30BaHHOE Kak
crienuanbHas ~ Oecelpa  MEIAarornyeckoro
paboTHMKAa C OOydJalIIMMCS Ha TEMBI,
CBA3aHHBIC C M3y4aeMOW AUCLUIUIMHOW, U
[pacCUMTaHHOE Ha BBIICHEHHE 00beMa 3HaHUMN
00yYaroIerocs 1Mo onpeaeiecHHOMY pasjedny,
TeMe, poOJIemMe | T.11.

Bomnpocs o
TeMam/pazzenam
THACIIATUIHHEI

13

TBopueckoe 3aganue
(T3)

YacTU4HO perjJaMeHTHPOBAaHHOE 3a/1aHue,
MMEIOIIee  HECTAHJApTHOE  pEIIeHHe W
MO3BOJISIONIEE JTMArHOCTUPOBATh  YMEHUS,
MHTETPHUPOBATDH 3HAHHSA Pa3INIHBIX
o0acTeif, apryMeHTUpOBaTh COOCTBEHHYIO
TOYKY 3peHus. MOXXeT BBIOTHATHECS B
WH/IUBUIYAIbHOM TOPSAAKE WU TPYIION
00yJaronmxcsl.

TeMmbl rpynmoBeIX W/ UITH
WHIUBUTYTbHBIX
TBOPYECKUX 3alaHUHN

14

Tect

(D)

CucremMa CTaHIApTU3UPOBAaHHBIX 3a/laHuUM,
103BOJIAIOIAS aBTOMAaTU3UPOBATh
[IPOLICAYPY H3MEPEHUs YPOBHS 3HAHUU W
YMEHUN 00yJaroIerocs.

®douHpg TeCTOBBIX 3aJaHUN

15

Tpenaxep
(Tp)

TexHUYEeCKOe CpelCTBO, KOTOPOE MOXKET
OBITH HCIIOJIB30BAaHO JUIST KOHTPOJIS
NproOpEeTEHHBIX CTYAEHTOM
MPO(heCCHOHALHBIX HABBIKOB W YMEHHUH I10
YIOPaBICHUI0 KOHKPETHBIM MaTE€pUAIbHBIM
00BEKTOM.

KoMmmnexkr 3amaHuii gig
paboTHI HA TPEHAXKEPE

16

Occe

CpencTBO, TO3BOJIAIONICE OICHUTh YMCHHE
oOydaromierocss MUCBMEHHO W3Jarath CyTb
[MOCTABJICHHON MPOOJIEMBI, CaMOCTOSTEIHLHO
MPOBOJUTH aHAIMW3 O3TOM  MPOOIEeMBI  C
HCITOJIB30BAaHHEM KOHIIEITIIAN u
AHAJTMTHYECKOTO WHCTPYMEHTAPHS
COOTBGTCTBYIOH_[eﬁ JUCIUITIINHBI, ncJaTtb
BBIBOJIBI, 0000IIAIONTNE ABTOPCKYIO TTO3HUIIHIO

MO MMOCTaBJICHHOU TIpobeMe.

TemaTnka 3cce
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MUHKUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOM ®EJIEPALIVN
OENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE YUPEXIEHWE BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIITHH M CONIPOTUBIICHHE
MaTEpHAJIOB)

Jucuunnuna - HenHelHble 3a1a4i CTPOUTEIbHON MEXAHUKU

Hanpasnenue - 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3TaHUN U COOPY>KEHUI

Kypc 5 cemectp 9 .
9K3AMEHALIMOHHBIN BUJIET Ne 1

1. OG30p TUMOB HEIMHEWHBIX 3a7a4 MTPU 00ECIIEYEHUU TPOYHOCTU KOHCTPYKIIUIA
3JAHUN U COOPYIKEHUM.
2. MexaHn4eckne CBOMCTBA KOHCTPYKIIMOHHBIX MAaTEPUAJIOB 3 MPEIeIaMU

YIPYTOCTH.

3. 3anaya.

YTBepxkaeHO Ha 3aceNanny Kadeapsl «__ » 2019 r., IlpoTokom Ne
3aB. xadenpoit /A.A. CxBopI10B/

MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUMCKOM ®EIEPALIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHWE BBICHIETO
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI@I{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUHM NOJIUTEX)

®axynsrer TPAHCITIOPTHBIN, xadempa «/InHaMuKa, IPOYHOCTS MAIIMH U COMPOTHBICHHE
MaTepuanioBy

JucuunnmHa - HenuHeHbIe 3a1a4i CTPOUTEIbHOM MEXaHUKHU

Hanpasnenue - 08.05.01. CtponTenbCTBO YHUKAJIBHBIX 3/1aHUN U COOPYKEHUN

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. OG30p METOIOB M ANTOPUTMOB PEIICHUS] HETMHEHHBIX 33]1a4 MPOYHOCTH.
2. Inarpamma pactspkenusd. J{uarpamma cxatusi. Juarpamma aedopMupoBaHus

Marepuaa.
3. 3agaua.

YTBepxkaeHO Ha 3aceNaHny Kadeapsl «__ » 2019 r., IIpoTokom Ne
3aB. xadenpoit /A.A. CxBopI10B/
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MUHKUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOM ®EJIEPALIVN
OENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE YUPEXIEHWE BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/IIX YHUBEPCUTET»
(MOCKOBCKHNM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M CONIPOTUBIICHHE
MaTEpHAJIOB)

Jucuunnuna - HenHelHble 3a1a4i CTPOUTEIbHON MEXAHUKU

Hanpasnenue - 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3TaHUN U COOPY>KEHUI

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. O630p porpaMMHOTO OOECTIeUeHUS TSl pEIICHUsT HETMHEHHBIX 3a/1a4

IIPOYHOCTH.

2. CxeMaTu3zanus guarpamm 1eopMUpPOBaHUS MaTepHaa.

3. 3agava.

YTBepKIEeHO Ha 3aceJaHUU Kaeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopI1oB/

MUHKUCTEPCTBO OBPA3OBAHUSA M HAYKH POCCUMCKOM ®EJIEPALIVN
OEJEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/IIX YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTEpHAJIOB)

Jucuunnunza - HenHelHble 3a1a4i CTPOUTEIbHON MEXAHUKU

Hanpasnenue - 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U COOPY>KEHUI

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. Pa3noxxeHnue TeH30pa HaNpsKEHUH Ha IapOBOM U I€BUATOP.
2. Ddodexr baymunrepa.

3. 3amaya.
YTBepKIEeHO Ha 3aceJaHuU Kadeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopI1oB/
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MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI@I{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MOJIUTEX)

®axynsrer TPAHCITIOPTHBIN, xadenpa «/InHaMuKa, IPOYHOCTS MAIIMH U COMPOTHBICHHE
MaTepHuanioBy

JucuunnmHa - HenuHeHbIe 3a1a4i CTPOUTEIbHOM MEXaHUKHU

Hanpasnenue - 08.05.01. CtponuTenbCTBO YHUKAJIBHBIX 3/1aHUN U COOPYKEHUN

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. MuBapuaHThl TEH30pa HAMPSKEHUH, JeBUATOPa HAMIPSHKCHHUIA.
2. YcnoBue Havala ractuueckux aedopmaiuii B popme Xyodepa-Museca.

3. 3anaua.
YTBepxkaeHO Ha 3acemaHny Kadeapsl «__ » 2019 r., IIpoTokom Ne
3aB. kadenpoit /A.A. CxBopI10B/

MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE YVUPEXIEHWE BBICHIETO
OBPA30OBAHUA

«MOCKOBCKHM HOJII/ITEXHI@I{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUHM NOJIUTEX)

®axynprer TPAHCITIOPTHBIN, xadempa «/InHaMuKa, MPOYHOCTS MAIIMH U COMPOTHBICHHE
MaTepuanioBy

JucuunnuHa - HenuHeHbIe 3a1a4i CTPOUTEIbHOM MEXaHUKHU

Hanpasnenue - 08.05.01. CtponTenbCTBO YHUKAJIBHBIX 3/1aHUN U COOPYKEHUN

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. UHTEeHCUBHOCTD HANPSXKEHUN, MHTEHCUBHOCTD KacaTeJIbHbIX HAMPSKEHUN.
JleBuatopHast MmI0CKOCTb.

2. Ycnosue Havana miactuaeckux aedopmanuii B hpopme Tpecka-Cen-Benana.
3. 3agaua.

VYTBep:KIIEeHO Ha 3aceJaHuU Kaeaphl «__ » 2019 r., [Ipotokon Ne

3aB. kadenpoii /A.A. CkBopI10oB/
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MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI@I{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MOJIUTEX)

®axynsrer TPAHCITIOPTHBIN, xadenpa «/InHaMuKa, IPOYHOCTS MAIIMH U COMPOTHBICHHE
MaTepHuanioBy

JucuunnmHa - HenuHeHbIe 3a1a4i CTPOUTEIbHOM MEXaHUKHU

Hanpasnenue - 08.05.01. CTpouTenbcTBO YHUKAIBHBIX 3JaHUI U COOPYKEHUI

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. Paznoxenue TeH3opa jnedopmaliuii Ha IIaPOBOM U IEBUATOP
2. [ToBepXHOCTh IIACTUYHOCTH. MEpPBI yITPOUHEHUSI.

3. 3agava.
YTBepKIEeHO Ha 3aceJaHuU Kaeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopIioB/

MUHKUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOM ®EJIEPALIVN
OEJEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHMUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTEpHUAJIOB)

Jucnunnuza - HenHelHbIe 3a1a4i CTPOUTEIbHON MEXAHUKU

Hanpasnenue - 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U COOPY>KEHUI

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. MuBapuanTsl TeH30pa nedopmaruii, feBuatopa aehopMarimii.
2. IToctynar [dpykepa.

3. 3amaya.
VYTBep:KIeHO Ha 3aceJaHUU Kadeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopI1oB/
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MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI@I{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MOJIUTEX)

®axynsrer TPAHCITIOPTHBIN, xadenpa «/InHaMuKa, IPOYHOCTS MAIIMH U COMPOTHBICHHE
MaTepHuanioBy

JucuunnuHa - HenuHeHbIe 3a1a4i CTPOUTEIbHOM MEXaHUKHI

Hanpasnenue - 08.05.01. CtponTensCTBO yHUKAJIBHBIX 3/1aHUN U COOPYKEHUN

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 9
1. 3aBUCUMOCTH MEX Iy HAIPSHKECHUSMU U AeOpMALASIMU B TIpeiesiaX YIPYTOCTH.
OO0BemMHBII MOYJTH yIpyrocT. CBsI3b MEXKY I€BHATOPOM JAedopManuii u
JIeBUATOPOM HarpsikeHui. CBsI3b MEXKIy HHTCHCUBHOCTHIO IeopManiuii u
MHTEHCUBHOCTBIO HAITPSYKEHU.
2. Teopema 0 MakCHUMyMe IJIACTUYECKON PabOTHI.

3. 3agava.
YTBep:KIEeHO Ha 3aceJaHuU Kadeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopIioB/

MUHKUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOM ®EJIEPALIVN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTEpHAJIOB)

JucuunnuHa - HenuHelHble 3a1a4i CTPOUTEIbHON MEXAHUKU

Hanpasnenue - 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U COOPY>KEHUI

Kypc 5, cemectp 9

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 10
1. Meron HproTOHa Kak OCHOBA aJIrOPUTMOB PEILICHUSI FTEOMETPUYECKU-
HEJIMHEWHBIX U (PU3NYECKU-HETMHEHHBIX 3a]1a4 TPOYHOCTH.
2. MeTto nepeMEeHHBIX MapaMeTPOB YIPYTOCTH JJIs PEIICHUS YIIPYTo-
MJIACTUYECKOM 3a71auu 10 1epOpMaIMOHHON TEOPUH.

3. 3anaya.
YTBepxaeHO Ha 3aceNaHny Kadeaphl «__ » 2019 r., IIpoTokom Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI@I{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MOJIUTEX)

®axynsrer TPAHCITIOPTHBIN, xadenpa «/InHaMuKa, IPOYHOCTS MAIIMH U COMPOTHBICHHE
MaTepHuanioBy

JucuunnmHa - HenuHeHbIe 3a1a4i CTPOUTEIbHOM MEXaHUKHU

Hanpasnenue - 08.05.01. CtponuTenbCTBO YHUKAJIBHBIX 3/1aHUN U COOPYKEHUN

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 11

1. Teopus TeueHHs C U3OTPOIHBIM YIIPOUYHEHHUEM.
2. Henunetinbie ngedopmanuu. [loctaHoBKa reoMeTpruYeCKU-HETMHEHHBIX 3a1a4

IIPOYHOCTH.

3. 3anaua.

YTBepxkaeHO Ha 3aceaHny Kadeaphl «__ » 2019 r., IIpoTokom Ne
3aB. kadenpoit /A.A. CxBopI10B/

MUHKUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOM ®EJIEPALIVN
OEJEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NOJIMTEX)

®dakynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTEpHAJIOB)

Jucnunnuna - HenuHelHble 3a1a4i CTPOUTEIbHOM MEXAHUKU

Hanpasnenue - 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U COOPY>KEHUI

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBIA BUJIET Ne 12
1. YpaBuenus teuenus Ilpannrns-Pelica.
2. O630p MojIeIIeH TUIIEPYIIPYTUX MAaTEPUAJIOB.

3. 3agava.
YTBepKIEeHO Ha 3aceJaHuU Kadeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopI1oB/
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MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI@I{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MOJIUTEX)

®axynsrer TPAHCITIOPTHBIN, xadenpa «/InHaMuKa, IPOYHOCTS MAIIMH U COMPOTHBICHHE
MaTepHuanioBy

JucuunnmHa - HenuHeHbIe 3a1a4i CTPOUTEIbHOM MEXaHUKHU

Hanpasnenue - 08.05.01. CtponuTenbCTBO YHUKAJIBHBIX 3/1aHUN U COOPYKEHUN

Kypc 5, cemectp 9

3K3AMEHAHI/IOHHI>II71 BUJIET Ne 13
1. Teopust MaJIBIX yIPYTO-TIACTHYECKUX AedopManuii (aedopMamoHHas
TEOPHUSI).
2. IToctanoBka 1 0030p METOOB PEIIEHUST KOHCTPYKITMOHHO-HETMHEHHBIX 3a/1a4
(3a/1a4 KOHTAKTHOT'O B3aUMOJICUCTBUA).

3. 3agava.
YTBep:KIeHO Ha 3aceJaHuU Kaeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopI10B/

MUHKUCTEPCTBO OBPA3OBAHNSA M HAYKH POCCUMCKOM ®EJIEPALIVA
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NOJINTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTEpHAJIOB)

Jucuunnuza - HenHelHble 3a1a4i CTPOUTEIbHON MEXAHUKU

Hanpasnenue - 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U COOPYKEHUI

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 14
1. OGecnieuenue rnodanbHON cxoguMocTH MeTofa HeloToHa ipu perieHuu
HEJIMHENHBIX 33]1a4 MPOYHOCTH.
2. AcCcOlIMMPOBAHHBIN 3aKOH TCUCHUS.

3. 3agava.
YTBepxkaeHO Ha 3acemanny Kadeapsl «__ » 2019 r., IIpoTokom Ne
3aB. xadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI@I{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHUM MOJIUTEX)

®axynsrer TPAHCITIOPTHBIN, xadenpa «/InHaMuKa, IPOYHOCTS MAIIMH U COMPOTHBICHHE
MaTepHuanioBy

JucuunnmHa - HenuHeHbIe 3a1a4i CTPOUTEIbHOM MEXaHUKHU

Hanpasnenue - 08.05.01. CtpouTenbCTBO YHUKAJIBHBIX 3/1aHUN U COOPYKEHUN

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 15
1. KBa3MHBIOTOHOBCKHE aJITOPUTMBbI PELIEHUS] HETMHEWHBIX 33]a4 IPOYHOCTH.
2. IlocraHOBKa 3a/1auy OLIEHKH Ka4eCTB IIaCCHBHOM 0€301acHOCTH Ky30Ba
TPAHCIIOPTHOT'O CPEJICTBA PU ABAPUINHOM CTOJIKHOBEHHH.

3. 3agava.
YTBepKIEeHO Ha 3aceJaHUU Kaeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopI1oB/

MUHKUCTEPCTBO OBPA3OBAHNSA U HAYKH POCCUMCKOM ®EJIEPALIVN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJEHHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTEpHAJIOB)

Jucuunnuza - HenHelHble 3a1a4i CTPOUTEIbHON MEXAHUKU

Hanpasnenue - 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U COOPY>KEHUI

Kypc 5, cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 16
1. MonenupoBaHue HEMMHEHHOTO Ae(OPMUPOBAHUS KOHCTPYKIIUUA TPAHCIIOPTHOTO
CpelCcTBa MPU aBAPUHHOM CTOJIKHOBEHHH.
2. KoHeuHo-311€MeHTHBIE POPMYIUPOBKH PELICHUS] HETMHEHMHBIX 337124

MIPOYHOCTH.

3. 3agava.

YTBep:kKIEeHO Ha 3aceJaHUU Kaeapsl «__ » 2019 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopI1oB/
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