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1. Henu n 321241 0CBOEHUS TMCHMUILTAHBI (MOTYJIs1)
dopMupoBaHUE Y MarUCTPAHTOB YIIIyOJIEHHBIX MPO(ECCHOHATIBHBIX 3HAaHUH B 001acTH
KOMIIBIOTEPHOT'0 MOJIETTMPOBAHUS CIIOKHBIX HETMHEWHBIX MPOLECCOB HAa MPUMEPE MOJEIINPOBAHUS
nporecca 1ehopMUPOBAHUS MOAKPETIEHHBIX 000JI0YEUHBIX KOHCTPYKLUN C UCTIOIb30BaHHEM
COBPEMEHHBIX IPOrPaMMHBIX KOMILIEKCOB, ITOPUTMOB pacueTa U TEXHOJOTUI MporpaMMHUpPOBAHUS.
— 3HAKOMCTBO CO CJIO’KHOCTSIMH MOJEIUPOBAHUS HETMHEWHBIX TPOLIECCOB;
— 3HAKOMCTBO C MOJIEJISIMH H CIIOCOOaMH pacdeTa MOJIKPEIICHHBIX 000JI04eYHBIX

KOHCTPYKITUH;

— 3HAaKOMCTBO C OCOOCHHOCTSIMU KOMIIBIOTEPHOT'O MOJICIMPOBAHUS B 331a4aX CTPOUTEIbCTBA;

— 3HAKOMCTBO C OCOOCHHOCTSIMU 1e(pOPMHUPOBAHUS SJIEMEHTOB CTPOUTENIbHBIX KOHCTPYKIIUH,
BBIIIOJIHEHHBIX U3 OPTOTPOITHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB;

— 3HAKOMCTBO C OCOOCHHOCTSIMU JIe(POPMHUPOBAHUS SJIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIUN
[IpU TUHAMUYECKOM Harpy>KeHHH;

— Pa3BUTHE HABBIKOB MPOBE/ICHUS BIYUCIUTEIBHOIO SKCIIEPUMEHTA;

— pa3BUTHE HABBIKOB MPOBEJICHUS UCCIEIOBAaHUMN HA CTHIKE CTPOUTEIHLHON MEXaHUKHU U
KOMITBIOTEPHOTO MOJIETUPOBAHMUS.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMsI MO AMCIHUILIMHE (MOYJII0), COOTHECEHHBIX €
HHIUKATOPAMHM JOCTUKEHUSI KOMIETeHIH i

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00y4eHUs 110
JTHCLUILINHE, 00eCTIeYNBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1

ITK-4 CriocobeH
OCYIIIECTBIIATh
KOMITBIOTEPHOE
MOJICTTUPOBAHUE JIJIS
obecnieyeHus
IIPOM3BOJICTBEHHO-
TEXHOJOTMYECKOMH
eITEILHOCTH B 00JIaCTH
CTPOUTENHCTBA

[1K-4.2 OcyiectBisier
KOMITBIOTEPHOE
MOJIeJTUPOBAaHUE OOBEKTOB U
(wi1) TIpoIIeCCOB B 00IaCTH
CTPOUTENLCTBA

3HaeT

— TEOPETHUYECKUE OCHOBBI MOJICTUPOBAHUS
CJI0’KHBIX HEJITMHEUHBIX MPOIIECCOB;

— METOJBl MCCIIEAOBAHMSA MAaTEeMaTHYSCKHUX
MOJICIICH;

— OCHOBHBI€ IOJIOKEHUS HEJIMHEHHON TEeOpuH
AJIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIUM;

— COBpPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHUU
pacdeTa CTpOUTENbHBIX KOHCTPYKITHIA;

ymeeT
—  WCIOJIb30BaTh ~ OCHOBHBIC  TPUEMBI
MaTeMaTHYECKOTO  MOJICIUPOBAHUS  TIPH

pelIeHny 3a1a4 pa3IndHON TPUPOIbI;

— paspabaTbhiBaTh MaTEMaTHYECKHE MOJICTH
neopMUPOBAHUS DJIEMEHTOB CTPOUTEIBHBIX
KOHCTPYKLMU;

— pa3pabarbIiBaTh MPHUKIATHOE IMPOTrPaMMHOE
obecreyeHue;

BJIajieeT

— METOoJaMHU MCCJEAOBAHUS MaTEeMaTUYECKUX
MOJEJIeH;

— YHUCJCHHBIMH METOJIaMU ISl PEIICHHS
HEJIMHEWHBIX 3a]1a4;

- HaBBIKAMH MIPOrpaMMHUPOBAHUS u
AITOPUTMH3ALIMH ITPOIIECCOB.




[MK-4 Cniocoben [1K-4.3 TIpencraBnsier 3HaeT
OCYIIECTBIISATh pe3yIbTaThl KOMITBIOTEPHOTO — TEOPETHYECKHE OCHOBHI MOJICITHPOBAHHUS
KOMIIBIOTEPHOE MOJICTTUPOBAHUS CJIOKHBIX HEJIMHEWHBIX MPOIIECCOB;
MOJICTTUPOBAHUE IS — OCHOBHBIC TIOJIOKEHUSI HETMHEHHOU TEOpUH
obecrieueHus AJIEMEHTOB CTPOUTEIBHBIX KOHCTPYKITUH;
MIPOU3BOJICTBEHHO- ymeeT
TEXHOJIOTHIECKON — MIPOBOJIUTH BEIYUCITUTEIHHBIN YKCIICPUMEHT;
JeSITeTIbHOCTH B 00J1aCTH BJIajeeT
CTPOUTEIILCTBA — HaBBIKAMHM  BHU3YyalU3alldd  PACUETHBIX
JAHHBIX;
— HaBBIKAMU aHaJM3a MOJTyYEHHBIX
pe3yIbTaTOB.

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIAA) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JlanHas qucruruinHa (MOyJib) BKirodeHa B biok «/{ucuumunel, moxymu» b1.B.03 ocHoBHOI
npodeccuoHaibHON 0OpaszoBarenbHoi porpammsel 09.04.03 IpuknagHas nHGopMaTHKAa U OTHOCHTCS K
yacTu, (GopMUPYEeMOIl ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH Y4eOHOTO MIIaHa.

No Koa u HauMeHOBaHUE UHIUKATOPA
[IpenmecTByromme IUCHUIIINHBI
n/m JOCTH KEHHUSI KOMIIETCHIINU

YK-1.1, YK-1.2, YK-1.3, YK-1.5,
OIIK-3.1, OIIK-3.3, OIIK-4.3

1 |Meromosorusi HAy4YHBIX UCCIIETOBAHUI

MeTo107I0THST HAyYHBIX HCCIIEI0BAHUN

- 3HaTh: METO/IbI M MOAXO/IBI K PEIICHHUIO UCCIIEA0BATEIHCKUX 3a/1a4 CPEJACTBAMH KOMITBIOTEPHOTO
MOJICTTUPOBAHUS;

- YMETh: (JOPMAM30BATh 33/1a4y, BBISBUTH OOBEKT, IPSIMET | IIeITb UCCIICIOBAHHUS,

- BIIQJICTh: HABBIKAMHU OTIMICAHUS U TIPEJICTABICHUS PE3YJITATOB HCCIICTOBAHUS.

W3 nporpammel 6akaiaBpuara:

- 3HaTh: YMCJICHHBIC METO/IbI PEIICHHS HETMHEHHBIX 3a/1a4;

- YMETh: MPUMEHATh HEOOXOUMBIA MAaTeMATHYSCKUN anmapart JJisl PeIIeHUs TPUKIIATHBIX 3a/1a4;

- BIIQJICTh: HABBIKAMHU BBEIOOPA HEOOXOIMMBIX YHCIICHHBIX METO/IOB.

Ne Konx n HanMeHOBaHME HHIMKATOpa
ITocnenyromue qUCHUIIINHEI
n/m JIOCTH>KEHUST KOMITETEHIINH

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-2.5, YK-3.1,
VK-3.2, YK-3.3, YK-3.4, YK-4.1,
VK-4.2, VK-4.3, YK-4.4, YK-5.1,
VK-5.2, YK-5.3, YK-6.1, YK-6.2,
VK-6.3, OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-1.4, OIIK-1.5, OIIK-2.1,

1 BrinoHeHue u 3anuTa BBIMYCKHOM KBaTU()UKAITMOHHOM OIIK-2.2, OIIK-2.3, OIIK-3.1, OIIK-
paboThI 3.2, OIIK-3.3, OIIK-4.1, OIIK-4.2,
OIIK-4.3, OIIK-5.1, OIIK-5.2, OIIK-
6.1, OIIK-6.2, OIIK-7.1, OIIK-7.2,
OIIK-8.1, OIIK-8.2, OIIK-8.3, IIK-
1.1, IIK-1.2, T1IK-1.3, TIK-2.1, TIK-
2.2, IIK-2.3, TIK-3.1, I1K-3.2, IIK-
4.1, I1IK-4.2, 11K-4.3, TIK(LT)-1.1, TIK
(ID)-1.2, TIK(1L)-1.3, ITK(11)-1.4, TIK
(ID)-1.5, TIK(11)-1.6

2 |Hay4Ho-HcclieoBaTeNbCKast MPaKTHKA OIIK-4.1, OIIK-4.3

3 |IIpoexkTHas mpakTHUKa [1K-4.3, [1K-2.2, TIK-3.1




4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4alluxcs ¢ npenojasaresieM (0 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSATEJIbHYIO PA00Ty 00yYaKOIIUXCS

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboTs! Beero MIPAaKTHYECKYIO
4acoB o 2 3
JITOTOBKY
KoHTakTHas padora 64 32 32
Jlaboparopusie 3ansatus (J1ad) 64 64 32 32
Hnast KOHTaKTHAs pa6oTa, B TOM YHCJIE: 2,3 0,8 15
KOHCYJIBTAIllMH 10 KYPCOBOH padoTe (IIPOoeKTy), 14 04 1

KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adeTa,
3a4yeTa ¢ OLICHKOM; 3alliTa KypCOBOH PabOThI 0,65 0,4 0,25
(mpoexkTa); cnaya KOHTpoNbHBIX padot (PI'P))

KOHTaKTHasd paGOTa Ha aTTeCTalluIo B CCCCHUIO

(KoHCYIBbTaIHA TTepea SK3aMEHOM H cliada 0,25 0,25
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocTositesbHast padora (CP) 154,95 71,2 83,75
O061masi TpyA0eMKOCTh TUCHUILIMHBI (MOYJIAA)
4achl: 252 108 144
3a4eTHbIE eTHHUILI: 7 3 4

5. Conep:xkanue TUCHUILIUHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 10 pa3jiesaM (TeMaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/JIeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA
5.1. TemaTrueckuii MiaH JUCHUILIAHBI (MOJTYJIS)

Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Jac. Kon
WHJIUKATOP
3 a
g | Jexuum I13 JIP Bcero,
Ne Pa3H6HBI JUCIHUITIINHBI s CP qac JOCTHXXCHU
[0} .
@) U3 HUX U3 HUX U3 HUX Z!
Ha Ha Ha KOMIICTCHI]
TpaKTH- MpaKTH- MpaKkTH-
BCEro 4ecKyIo BCEro 4eCKyIO BCEro 4ecKyIo 5051
noAro- noAro- moaro-
TOBKY TOBKY TOBKY
1. |1 paznen. KomnbrotepHoe
MOJIeTTUPOBAHUE
nehopMUPOBAHUS
000JI0Y€YHBIX KOHCTPYKIIHHA,
MOJIKPEIUJICHHBIX pedpamu
KECTKOCTHU
OcHOBHBIE XapaKTEPUCTUKHI
1.1, pacrep ]2 2| 2 | 2| 4 | OKk42
000JI0Y€YHBIX KOHCTPYKITHI
Maremarrueckas MOETb
nehopMUPOBAHUS
1.2. | 060109€UHBIX KOHCTPYKIIUH, 2 6 6 16 22 I1K-4.2
MOJIKPEIUICHHBIX pedpamu
KECTKOCTHU
MeTtonuka penieHus 3aaa4d
MPOYHOCTH M YCTOWYHUBOCTHU
1.3.|"P y 2 41 4 | 6| 10 | K42
TSt 000JI0YEK, TTOAKPETIIICHHBIX
pebpamu KeCTKOCTH




1.4.

CoBpeMEHHBIE KOMITBIOTEPHBIC
TEXHOJIOTHH JIJISl PEIICHHS
HEJTMHEWHBIX 33]1a4 TCOPUH
000JI0YEK

21,2

27,2

[1K-4.2

1.5.

[IpoBeaeHne BEIUUCTUTEILHOTO
AKCIIEPUMEHTA U aHAJIU3
pE3yJIbTaTOB

14

14

26

40

[1K-4.2,
I1K-4.3

2 paznen. MlHast KOHTaTKHast
pabora

2.1.

WNnas xonTakTHas paboTta

0,8

[1K-4.2,
I1K-4.3

3 paznein. Kontpoub

3.1

3auer

[1K-4.2,
I1K-4.3

4 paznen. KommbrotepHoe
MO/JICIIMPOBAHHE
nehopMUPOBAHUS
000JI0YCYHBIX KOHCTPYKIIHIA
npu AMHAMHUYCCKOM
Harpy>KeHUu

4.1.

JluHaMuuyeckoe HarpyKeHue.
Bu bl Harpy3oxk

[1K-4.2

4.2.

MaremaTuueckas MOJEb
nehopMUPOBAHUS
000JI0YCYHBIX KOHCTPYKIIHIA
IPY TUHAMUYECKOM
Harpy>KeHUU

12

[1K-4.2

4.3.

YuciaeHHbBIC MCTO/Ibl PCHICHUA
HEJIMHEHHBIX 3aJa4 JUHAaMUKN

12

18

[1K-4.2

44.

Meroauka pemieHus 3aaa4d
YCTOMYHUBOCTH MPHU
JUHAMHYECKOM HarpyXeHUH

10

[1K-4.2

4.5.

Pa3paboTtka nmporpaMMHOTO
obecrniedeHus JJis aHAIHU3a
YCTOMYMBOCTH 00OIOUEUHBIX
KOHCTPYKLHUU IpH
JUHAMUYECKOM HArpyKEHUU

20

28

[1K-4.2

4.6.

[IpoBeaeHnEe BEIUUCTUTEIBHOTO
SKCIIEPUMEHTA U aHAIN3
pe3yIabTaTOB

33,7

41,75

[1K-4.2,
[1K-4.3

5 paznen. MHas koHTaKTHAs
pabota

5.1.

Wnas koHTakTHas pabora

1,25

[1K-4.2,
I1K-4.3

6.

6 paznen. Kontponb

6.1.

DK3aMeH

27

[1K-4.2,
I1K-4.3

5.1. JJaboparopHbie paboThI

Ne
pasng

HaumenoBanue pa3zaena
Y TEeMBI JTA0OPaTOPHBIX
pabot

HaumeHoBaHue u COJACPpIKaHUC na60paT0pHHx pa60T




Hampsoxenno-nepopmupoBannoe cocrosiaue. Jledopmanmm,

OcrosaEbe NEepEMEIICHUS, YCUIIUS, MOMEHTBI, HANIPSKEHUs. TOHKOCTEHHBIE
1 XapaKTCPUCTHKH o6omouku. [Tapamerpsr JIsme. [Tonorue 0607109KH TBOSKON KPUBU3HBI
060]10%‘““’13( IPSIMOYTOJIBHOTO TUIaHa, [IIMHAPUYECKUe, KOHUYecKue, cpepuueckue,
KOHCTpYyKiH TOpOUAaIbHBIE 000104KH U aHeau. CrocoObl 3aKperuieHus KOHTYpa
KOHCTpYKUMIA. BUIbI IpUKIaibIBa€MBIX HArpy30K.
MaremaTtuueckas
MOJICITb O0010YKH, TOJIKPETUICHHBIC OPTOTOHAIBHOM ceTkol pebep. CrBurosas u
nedopMUPOBAHUS KPYTHJIbHAS )KECTKOCTh. METO]1 KOHCTPYKTUBHON aHU30TPOIHH.
2 000JI0YCUHBIX JluckpeTHoe BBeJieHHE pedep xKeCTKOCTH. DYHKIMOHA ITOJTHOM
KOHCTPYKLIHUH, MOTEHIUATHHON YHEPTHH JedopMaIuu it 000JI0UEK, MOAKPETIICHHBIX
MOJAKPETUICHHBIX pebpaMu KEeCTKOCTH.
pedpamu KeCTKOCTH
Mertoauka peneHus
3aja4 MpoyHocTH 1 | Pa3Ouenue ¢pyHKIMOHANa Ha HECKOJIBKO YacTel. AHAJIU3 MPOYHOCTHU B
3 YCTOMYMBOCTHU 11 Pa3HBIX YaCTSIX KOHCTPYKIIUH.
000JI0YEK,
MOJAKPEIICHHBIX
pedpamu )KeCTKOCTH
CoBpeMeHHbBIC
KOMIILIOTEPHBIE MaremaTtuueckue makeThl, MOJACP>KUBAIOIINE BO3MOKHOCTD
4 TEXHOJIOTHH IS pacmapaJuieIMBaHus IporeccoB Berunciennii. Maple. MatLab.
pemenns Henmuuennpx | Texnonorus CUDA. Texnonornu Bu3yanu3anuu 1mpouecca
3a/1a4 Teopur 0605104eK |AePOPMUPOBAHMS KOHCTPYKIIMH.
TIposenenne Bnusinue Hanmu4us noAKperyieHus: Ha HapsHKeHHO-Ae(opMUpOBaHHOE
5 BBITHCIHTCILHOTO COCTOSIHME KOHCTPYKLIMH. AHAJIN3 NEPEMEILIEHUN U HAMIPSKEHUH.
SKCTICPUMCHTA M aHATM3 | oy o nvocts MeToza PrTiia. CXOQMMOCTH MeTOza KOHCTPYKTUBHOM
Pe3ylbTaToB AHU30TPONUH.
Aunamuieckoe JedopmupoBanue npu JeHCTBUH HArPy3KH, 3aBUCSIIEH OT BPEMEHH.
8 Harpy:xenne. Buet Oyukuuu nepemenieHnit. CKopocTh HarpyxeHusi. Macca KOHCTpYKIHM.
HarpysoK KonebaTenbHebIii mporiecc.
Marematnueckas
MOJICITb ['eomeTpryeckue COOTHOIICHHS] TOHKOCTEHHBIX 000I0YEK.
nehopMUPOBAHUS ['eomeTpuueckas HeMMHEUHOCTh. PU3NUECKUE COOTHOIICHHUS.
9 000J10YEYHBIX OyHKIMOHAN MOJHOM 3Hepruu Aedopmaiuu odonouku. Kunerndeckas
KOHCTPYKLUH ITPU DHEPrus.
JTUHAMUYECKOM
HarpyXeHUuu
YucneHHsle MeToasl | MeTOIbl MUHUMU3AaMK (QYHKIIMOHAJIA TTOJIHON SHEPTHH JeopMalnu.
10 | pemenus nemuueiinpix |Merton JI.B. KanToposuda. MeTonbl pelieHns CHCTEM 00BIKHOBEHHBIX
3a/1a4 JIMHAMUKHU muddepeHnranbHbpIX ypaBHeHHH. XKectkue cuctemsr OJ[Y. Meton Pynre-
Kyrra. Meton I'mpa. Meton Pozen6poxka.
Mertoauka pemeHus
11 3aa4 yCTOMYMBOCTH | AHanm3 rpaduka 3aBUCUMOCTH «Harpyska — nporut». Touku nepernoa.
npu nuHamudeckoM | Kpurepuit A.C. Bonsmupa. Ananus rpadyka 3aBUCHMOCTH
Harpy>KeHUU «IEePEeMEILIEHUE — BPEMS».
Pazpabotka
12 IIPOrPaMMHOTO Pa3pabotka [10 B MmaTemaTnueckux nakerax. ONTUMHU3AUS TPOIIECCOB

obecrieueHus st
aHajn3a yCTOMYUBOCTHU

BBIYHUCIIEHUN.




000J10YEYHBIX
KOHCTPYKIUI MpH

JUHAMHYECKOM
HarpyXeHuu
TIposeneHue Meroaonorus mpoBeAEHUS BEHIYUCIUTEIBHOIO SKCIIEpUMEHTA. BrlsiBiieHHe
BBIYHMCIIUTEIIBHOIO . . .
13 3aKOHOMEPHOCTEH U OCOOCHHOCTEH 1ehopMHUPOBAHHSI KOHCTPYKIIUNA TTPH
IKCICPHMCHTA 1 aHATIH3 MIPOBEJICHUH BBIYUCIUTEIHHOTO dKCIIepUMeHTa. Bepudukanus
pe3ynbTaTOB

IMOJIYYCHHBIX PE3YJIbTATOB.

5.2. CamocTosTenbHas paboTa 00yJaronXCs

Ne
pasz

HanmenoBanne pasaciia
JUCHUITIIINHBI 1 TEMBI

ConeprxaHue caMOCTOSTEIILHOW PabOThI

OCHOBHBIE
XapaKTePUCTUKH
000JIOUEUHBIX
KOHCTPYKIUHI

N3yuenue Marepuana 1o teme.

MaremaTrueckas
MO/IEITb
nehopMupoBaHus
000JI0YCUHBIX
KOHCTPYKU U,
MIOIKPETUICHHBIX
pedpamu )KeCTKOCTH

N3ydenne matepuana mo Teme. BeimoHeHUe mpeoOpa3oBaHmii
MAaTeMaTUYECKON MOJEIH.

MeTouKka pereHus
3aJ1a4 MPOYHOCTH U
YCTOMYMBOCTH JJISA

000JI0YEK,
MTOAKPETUICHHBIX
pedbpamu KeCTKOCTH

N3yuenne mMarepuana 1no teme.

CoBpeMeHHbIE
KOMITBIOTEpPHBIE
TEXHOJIOTUH IS

pelIeHus HeMMHEWHBIX
3a/1a4 Teopun 000JI04eK

N3yueHnne marepuana 1no teme.

[IpoBenenue
BBIYHCIIATEIIBHOTO
JKCIIEPUMEHTA U aHAIIN3
pe3yJIbTaToOB

N3ydyenue matepuana no teme. Pabora Haj KypcOBBIM IPOEKTOM —
MPOBCACHUC BbIYUCIUTCIIBHBIX SKCIICPUMEHTOB, o6pa60TKa JaHHBbIX,
aHAJIN3 Pe3yJIbTaTOB.

JnHammuyeckoe
Harpyxxenue. Bubl
Harpy3ok

N3yuenne Marepuana no teme.

MaremaTnueckas
MOJIeTTh
nedopMUPOBAHUS
000JI0YeYHBIX
KOHCTPYKUHUU MpH
JTUHAMUYECKOM
Harpy>XeHUHU

I/I3y‘-ICHI/IC MaTcpuraja 1o TeMme. Brimonnenue npeo6pa30BaHH1”4
MaTeMaTtuueckoit moaenu. Hagano pa60TBI Haa KypCOBBIM ITPOCKTOM.

10

YuciieHHbIE METOJIBI
pEelIeHUs] HETUHEUHBIX
3aJ1a9 JUHAMHUKU

H3yLICHI/IC MaTcpHraja 1o TeMe. HpI/IMCHCHI/IC K MaTeMaTH4eCKOH MOJeIn
YHUCJICHHBIX MCTOI0B. PabGora Haa KypCOBBIM ITPOCKTOM.

11

Meroauka pemesus
3a/1a4 yCTOWYUBOCTU




[IPU AMHAMUYECKOM
Harpy>KCHUU

N3yuenne matepuana o reme. Pabora HaJ KypCOBBIM ITPOEKTOM.
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Pa3pabotka
MIPOTrPaMMHOIO
obecrieueHus JyIst
aHaJIM3a yCTONYHMBOCTHU
000J10YCYHBIX
KOHCTPYKUHUW NpH
JUHAMHYCCKOM
Harpy>KeHUU

N3yuenune matepuana rmo teme. Pabora HaJl KypCOBBIM IPOSKTOM —
pa3paboTKa U OTIaJKa MPOrPaMMHOTO 00€CTICUeHHUS.
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[IpoBenenue
BBIYMCIIUTEIIBHOTO
SKCIIEPUMEHTA U aHAJIU3
pe3ynbTaToOB

Uzyuenue matepuana mno teme. [IpoBeneHue pacueToB (BHIYMCIUTENBHBIX
SKCIIEPUMEHTOB) IO pa3pabOTaHHOI nmporpamme. AHaIU3 pe3yabTaToB,
o(opMIIeHHE KYpPCOBOTO MPOEKTa




6. MeToauueckue MaTEepHAJIbI JI51 CAMOCTOSATEIbHO PadoThl 00YUAKOIIMXCS MO AUCIHUILIAHE
(Moay110)

[TporpaMMoii TUCIUTUTHHBI TIPEIYCMOTPEHO MPOBEICHUE JIA00PATOPHBIX 3aHSATHUH,
MIPEANOJIAraoIX 3aKpEIICHUE U3YICHHOI0 MaTepraia ¥ (pOpPMHUPOBAHUE Y 00yUaIOIIHMXCS HEOOXOUMBIX
3HaHUW, YMEHUM ¥ HaBLIKOB. KpoMme TOro, BaKHEHIIIMM 3TAalOM W3Y4YEHUS JUCLIUIIIUHBI SBIISECTCS
CaMOCTOSTEIIbHAs paboTa 00yJarOIIMXCs C UCIIOIb30BAHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTH.

B 00beM camocTosATEIbHON PaOOTHI 10 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKUX BOIIPOCOB IO BCEM T€MaM JIMCIUIIINHBIL;

- OJITOTOBKA K J1a00paTOPHBIM 3aHATHSIM;

- TIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOJITOTOBKA K KOHTPOJILHOH paboTe;

- BBIITOJIHEHUE KYPCOBOTO MPOECKTA;

- IOJITOTOBKA K DK3aMEHY.

3aJI0roM YCIEITHOTO OCBOCHHMS IMCIMILIMHBI SBJISCTCS 00513aTEIbHOC MOCCIICHHE JJa00PaTOPHBIX
3aHSITHIA, TaK KaK MPOITYCK OJTHOTO (TeM 0oJjiee, HECKOJIBKUX ) 3aHATUH MOXKET OCJIIOKHHUTH OCBOCHHE
pa3ziesioB Kypca.

[IpucTymas Kk U3y4eHUI0 TUCHUILIMHBI, 00yJaromeMycss HeOOXO0IMMO B TIEPBYIO OYEPEIb
03HaKOMHUTHCS ¢ coaepkanueM PII]I, a Takke METOAMYECKUMU YKa3aHUSIMU 110 OpTaHU3AIUU
CaMOCTOSTEIIbHON pabOThI M MOJTOTOBKH K J1a00PaTOPHBIM 3aHATHSIM.

[Ipu moAroTOBKE K 1JAOOPATOPHBIM 3aHATHSAM U B PAMKax CaMOCTOSATEILHON PabOThI 110 U3YUCHHUIO
JTUCIUTIINHBI 00y4YaroImUMCcsi HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN MaTepral U JOMOJHUTh €ro C y4eTOM PEKOMEHOBAaHHOU MO
JTAHHOU TeMe JIUTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMbI CeaTh KOHCIEKT, UCIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBITTOJIHUTH JTa0OpaTOpPHBIC 3aJaHUs B paMKax U3y4aeMOU TEMBI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeME, UCIIObL3Ys MaTepranbsl @OC, mubo rpymnoBbie
WMHJIUBUyaAJIbHBIC 3aJIaHKS, TOATOTOBJICHHBIE MPETO/IaBaTEIIEM;

- BBIIIOJIHUTH KYPCOBOM MPOEKT;

- TOJTOTOBUTHLCS K MPOMEKYTOUYHON aTTECTAIUU.

HTorom uzydeHust AUCHUIIIIMHBI SIBIISIETCS 3K3aMEH U KYPCOBOU MPOEKT.

DK3aMeH MPOBOAMUTCS MO pacnucanuto. @opma MpoBeeHUS 3aHATHS MOXKET ObITh YCTHAS,
MUCbMEHHAs U B AJIEKTPOHHOM BuJe. CTYJIEHTHI, HE MPOIIEAIINE aTTECTALNIO, JOJDKHBI IUKBUIUPOBATH
3aJI0JKEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.

7. OneHo4YHbIe MaTepHAJIbI 1JIsl IPOBEACHHUS TEKYIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTanuy 00y4arIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIUN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCHUTIIIAHbBI . Bun orienounoro
WHJIMUKATOpPa KOHTPOIUPYEMOM

/1 (Momyms) KOMITETEHIIHH cpencTaa

KoHTposs nostanHoro
BBITIOJTHEHUSI
a00paTOPHBIX 3aJaHUM.
TeopeTnueckue

[1K-4.2 BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0ydJaronuxcs

OCHOBHBIE XapaKTEPUCTUKU 000JIOYEUHBIX
KOHCTPYKLUU

Matemaruueckas Mojieb AeopMupoBaHUS K-4.2 Kontposb nostanHoro
000JI0YEeYHBIX KOHCTPYKIIHH, ' BBITIOJTHEHHU S




MOJIKPETIJICHHBIX peOpamMu KeCTKOCTH

1abopaTOPHBIX 3aIaHUH.
Teopernueckue
BOTIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTecTaluu
00yJaromuxcs.

MCTO,Z[I/IKa pe€mCHus 3a4a4 IIPOYHOCTH U
YCTOﬁqHBOCTH JJIA O6OJ'I0‘I€K,
IMOAKPCIINICHHBIX pe6paMH KECTKOCTHU

I1K-4.2

KonTposnb nosranuoro
BBITIOJTHEHUS
71a0b0paTOPHBIX 3a/1aHUH.
TeopeTnueckue
BOIIPOCHI JJIs
MIPOBECHUS
MIPOMEKYTOYHOMN
aTTecTaluu
oOyJaromuxcsi.

COBpeMeHHLIC KOMHI)IOTepHI)IC TCXHOJOTHHU
JJI peHICHI/IH HeJ’II/IHef/'IHI)IX 3a1a4 TeOpI/II/I
0001104Y€eK

[1K-4.2

KoHTposb mosTanHoro
BBITIOJTHECHUS
J1a00PaTOPHBIX 3aJaHUN.
Teoperuueckue
BOTIPOCHI JIS
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTecTanuu
0o0yyJarommxcsi.

HpOBeI[CHI/Ie BBIYHCIIUTCIBHOI'O
OKCIICPUMCHTA U aHAJIN3 PC3YJIbTATOB

TK-4.2, TIK-4.3

KonTposaps moatamnHoro
BBITIOJIHCHUS
a00paTOPHBIX 3aJaHUM.
TeopeTnueckue
BOIIPOCHI IS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTaIuu
00yyJaromuxcs.

WNHuas xoHTakTHas pabora

TK-4.2, TIK-4.3

3auer

TK-4.2, TIK-4.3

JlunamMuueckoe HarpyxeHue. Busl
Harpy3okK

I1K-4.2

KoHTposs nostanHoro
BBITIOJIHEHUS
1ab0paTOPHBIX 3a1aHUM.
Teopernueckue
BOIPOCHI JJIs
MPOBEACHUS
MIPOMEKYTOUHOMN
aTTecTaluu
o0yJarmuxcs

MaremaTtnueckast Mojieb 1eOPMUPOBAHUS
000JI0YeYHBIX KOHCTPYKIMHA IpH
JUHAMHYECKOM HarpyXeHUH

[1K-4.2

KonTtpomns nosranHoro
BBITTOJIHEHHS
1a00paTOPHBIX 3aJaHUH.




TeopeTnueckue
BOIIPOCHI JJIs
MIPOBEACHUS
MIPOMEKYTOUHOU
aTTecTalluu
00yJaronumxcs.
KonTpose nosramnuoro
BBITIOJIHEHHS KYPCOBOT'O
MIPOCKTA.
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YuciieHHbIE METO/IbI PEIICHUST HETMHEMHBIX
3aJ1a4 JUHAMUKH

I1K-4.2

KonTpose nosramnuoro
BBITIOJIHCHUS
J1a00paTOPHBIX 3aJaHUM.
Teopetnueckue
BOIPOCHI JIs
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCcTalluu
00yJaroIuXxCs.
KonTposae nosranuoro
BBITIOJIHEHHS KYPCOBOTO
MIPOEKTA.
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MeTtoauka PCUICHUA 3a1a4 YCTOﬁQHBOCTH
IIprU TMHAMHWYCCKOM HArpy>KCHHUU

[1K-4.2

KoHntposb nostanHoro
BBIIIOJIHEHUS
1ab0paTOPHBIX 3a/1aHUH.
Teopernueckue
BOIIPOCHI JJIs
MIPOBEACHUS
MPOMEKYTOUHON
aTTecTaluu
00yJaronuxcs.
KoHntposnbs nostanHoro
BBITIOJIHEHUS KYPCOBOI'O
MpOEKTa.
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Pa3zpaboTka nporpaMMHOTo ob6ecrieueHust
JUTSl aHAJIU3a YCTOMYMBOCTH 000JIOYEUHBIX
KOHCTPYKIUU ITPH TUHAMUYECKOM
Harpy>XeHuu

I1K-4.2

KoHTtposs nostanHoro
BBITIOJTHEHUS
a00paTOPHBIX 3aJaHUM.
Teopernueckue
BOIPOCHI I
MIPOBECHUS
IIPOMEKYTOUYHON
aTTecTaluu
0o0yJaromuxcs.
KoHnTposs nostanHoro
BBITIOJTHEHUS KypCOBOI'O
IIPOEKTA.
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HpOBCI[CHI/IC BBIYHCIIUTCIBHOI'O
OKCIICPUMCHTA U aHAJIN3 PC3YJIbTATOB

TK-4.2, TIK-4.3

KoHnTposs nostanHoro
BBITIOJTHCHUS
a00paTOPHBIX 3aaHUH.
Teopetnueckue
BOIIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN




aTTecTanuu
o0yJaromuxcs.
Kontposb nosranHoro
BBITIOJTHEHHS KyPCOBOTO
IIPOEKTA.

14 | Mnas xoHTakTHas paboTa [1K-4.2, I1K-4.3

15 | Dk3amen

I1K-4.2, I1K-4.3

7.2. TunoBbie KOHTPOJIBHBIC 3a/IaHKS UM WHBIE MaTepUAJIbl TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH,
HEOOXOAUMBIC ISl OLICHKW 3HAHWMM, YMEHUN U HAaBBIKOB U (MJIM) OIbITa MPOo(GeCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIMA B IIPOLIECCE OCBOSHUS TUCIUTIIHHBI

Jly1st mpoBepkH cPOPMUPOBAHHOCTH MHAMKATOPOB KommereHiuil [1K-4.2, [1K-4.3 tunoBsie
KOHTPOJIbHBIC 3aJaHUS U UHBIE MaTEPHaJIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH Pa3MEICHBI 110 apecy

DUOC Moodle

https://moodle.spbgasu.ru/ Kabenpsr / Undopmanronusie Texnonoruu / KomnsorepHoe
MOJIETTMPOBAHKE HEJTMHEHHBIX ITPOIIECCOB B CTPOUTEILCTBE

7.3. CucteMa OLIeHUBAaHUS PE3YIbTATOB O0YUYESHHUS 110 AUCHHUIIIMHE (MOJIYIIIO) IIPH MPOBEACHUU TEKYLIETO

KOHTPOJIA YCIICBACMOCTH

Onenka
«OTJINYHOY (3aUTEHO)

3HaHUS:
- CUCTEMaTU3UPOBAHHBIE, [NTyOOKHE U TIOJIHBIE 3HAHUS 10 BCEM pas3zesiaM
JTUCHUTIIUHBI, @ TAK)KE 110 OCHOBHBIM BOITPOCAM, BBIXOJISIIIIUM 32 TIPEIEIIBI
y4e0HOM MTPOrpPaMMBEI;

- TOYHOE HCII0JIb30BaHUE HayUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
1 JIOTUYECKU [TPABUIJIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

- IOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIOMIOJIHUTEIILHON JIUTEPATYPHI,
PEKOMEHIOBAaHHOM paboueii MporpaMMoil 1o JUCIUTUINHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTHPOBATHCS B TEOPHUSIX, KOHIICTIIUAX M HAPABIICHUSIX
JTUCIUTITUHBI U 1TaBaTh UM KPUTHYECKYIO OLIEHKY, UCTIOb3Ysl HAy4YHbIE
JTOCTHKEHHSI IPYTUX AUCIUTUINH

HaBBIKH:

- BBICOKHI YpOBEHBb C(HOPMUPOBAHHOCTHU 3asIBJIEHHBIX B pabouel mporpamme
KOMIICTEHITHIA;

- BJIaZICET HaBbIKAMHU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CI0KHBIE
po0JIeMbI M HECTaHIAPTHBIE CUTYaIIHUH;

- MPUMEHSIET TEOPETUUCCKHE 3HAHUS JIJI1 BHIOOpA METOMKHY BHITIOJIHEHUS
3aJaHUMH;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1aY;

- 0e3ynpeyHo Bia/ieeT HUHCTPYMEHTapUeM Y4eOHOM NUCHUIUINHBI, YMEHHE €r0
3¢ PEeKTUBHO MCIIOIH30BATH B MOCTAHOBKE HAYYHBIX U MIPAKTUUECKUX 3a]1aY;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSIX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKIEHUSX, BEBICOKHI YPOBEHB KYJIbTYpPhI UCTIOJTHEHUS 3aJaHI I




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTITHHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABIECHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MMOCTAaHOBKE U PEILICHUU HAYYHbIX U MPO(ecCHOHANBHBIX 3a1a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAaHIaPTHYIO METOIMKY BBIIOJIHEHUS 3a/IaHUM;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOGHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOW paboveii mporpamMmoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLECMIIUAX U HAIPABJICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIIEHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJTHEHUS 3aJJaHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3aJaHHA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTnuecKkre BOIPOCHI U TIPAKTHYECKUE 3aJaHUsI IS TPOBEICHUS TIPOMEKYTOYHOM aTTeCTalluu
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa30BaTeNbHON MPOTPaMMBbI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Bomnpocsr k 3auety (ITK-4.2, T1K-4.3):

1. O6on0uKH, MOAKPEIICHHBIC OPTOTOHAJILHOM ceTKo pedbep. CaBUroBas U KpyTHIIbHAS
KECTKOCTb.

2. MeToa KOHCTPYKTUBHOW aHU30TPOIHH.

3. luckpeTHOe BBElIEHUE pedep KECTKOCTH.

4. OyHKIMOHAJ TTOJIHOK NOTEHIIMAIIBHON dHEPTUH AehOopMaIiu 111 000JI0UeK,
MOJIKPEIUJICHHBIX peOpamMu KeCTKOCTH.

5. Metoauka penieHus 3a1a4 MPOYHOCTH U YCTOMYUBOCTH 7151 000JI0UEK, MOAKPEIIIICHHBIX
peOpamu KeCTKOCTH.

6. AHanM3 NPOYHOCTH B PA3HBIX YACTAX KOHCTPYKIIHH.

7. CoBpeMeHHbIE KOMIBIOTEPHBIE TEXHOJIOTUH JJISl pELICHHS HETUMHEINHBIX 3a/1a4 TEOPUU
000JI04€K.

8. Texnosoruu Buzyanusaiuu npoiecca AepopMUpOBaHUS KOHCTPYKIUH.

9. [IpoBeneHne BHIYUCIUTEIBHOIO SKCIIEPUMEHTA U aHAIIU3 PE3YJIbTaTOB.

10. Bnusnue Hanuuus NOJKPEIUICHUS HA HAMPSHKEHHO-1e(OPMUPOBAHHOE COCTOSIHUE
KOHCTPYKIUH.

11. AHanu3 nepeMenieHui 1 HanpsHKeHU .

12. Cxogumocth MeToaa Putia.

13. CxoaumocTh METOJa KOHCTPYKTHUBHON aHU30TPOIIUH.

Bomnpocs k sx3ameny (ITK-4.2, T1K-4.3):

1. lunamuueckoe HarpyxeHue. Buspl TMHaMUYECKUX Harpy3okK.

2. lebopmupoBaHue npH JHCTBUHM HArPy3KH, 3aBUCSIICH OT BPEMEHH.

3. Oprorponus Marepuana. O000meHHbIH 3aKoH ['yKa.

4. ®u3nyeckrue COOTHOLIEHUS /ISl U30TPOIHBIX U OPTOTPOIIHBIX MAaTEPUAJIOB.

5. Maremarnueckast MoJieib 1eopMHPOBaHKS 000JI0YSHYHBIX KOHCTPYKIIUN IPH JTUHAMHYECKOM
Harpy>KeHuH.

6. OCHOBHBIE XapaKTEPUCTUKH 000JI0YEUHBIX KOHCTPYKIUH.

7. CriocoObl 3aKperieH!s] KOHTYpa KOHCTPYKUMN U BUABI IPUKIIAbIBAEMbIX HAaIPy30K.

8. 'eomeTpuueckre COOTHOIIEHNSI TOHKOCTEHHBIX 00oJiouek. ['eoMeTpruyeckas HENMMHEWHHOCTbD.
®u3nYeCcKue COOTHOIICHHUS.

9. OyHKIMOHAT TOHOM dHEepruu AedopMannu 00om0uku. Kunernueckasi sHEprusi.

10. YucneHHble METOIbI pELICHNS HEJTMHENHBIX 3a/1a4 TUHAMUKU.

11. Meton JI.B. KautopoBuua.

12. Metoas! penieHus cucteM oObIKHOBEHHBIX UG depeHInalbHbIX ypaBHeHUH. JKecTkue
cuctemsl O/1Y.

13. Meroa Pynre-Kyrra. Meton I'mpa. Meron Po3zen6poxa.

14. Meroauka penieHus 3a/1a4 yCTOMYMBOCTH MTPU TMHAMUYECKOM HarpyKeHHUU.

15. Ananu3 rpaduka 3aBUCUMOCTH «Harpy3ka — mporuo». Touku neperuoa.

16. PazpaboTtka I10 B MmaTremaTtnyeckux nakerax. OnNTHMHU3ALNS IPOLIECCOB BHIYMCIECHUH.

17. MeTrononorus nNpoBeAEHUS BBIYUCIUTEIBHOTIO SKCIIEPUMEHTA.

7.4.2. TlpakTrueckue 3afaHus ISl MPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
[Tpumeps! 3anannii (ITK-4.2, T1K-4.3):

1. Pa3paboTraTh KOMOBIOTEPHYIO IPOrpaMMy ISl aHATIN3a YCTOMUYUBOCTH 000JI0UEUHBIX
KOHCTpYKIUH. HaliTh KpUTHYECKYIO HArpy3Ky MOTEPH YCTOMYUBOCTH AJIsl CTAIBHOM MOJ0roi 000I04KH
JBOSIKOM KpuBH3HBI ¢ mapamerpamu h=0.01 m, a=b=60h, R1=R2=225h. 3akpermnicHne KOHTypa — IMAPHUPHO
HEMOJIBUYKHOE, HAarpy3Ka paBHOMEpPHO pactipeneneHHas. [locTponTs rpaguk 3aBUCUMOCTH «HArpy3Ka —
porud» U MmoJisd nNepeMerieHui 1 HalpsHKeHUH.

2. Haiitu pemenue 3a/1a4yu yCTOMYMBOCTH JIJII TEOMETPUYECKH HEIMHEWHON KOHUYECKON
nanenu ¢ napamerpamu  h=0.01 m, al=16 m, a=32 ™, Tera=0.78, b=Pi. Harpyxenue — nuHaMu4eckoe,
A1=10 MIla/c. 3akpermienne KOHTypa — NIAPHUPHO HEMTOABUKHOE, Harpy3Ka PaBHOMEPHO



pacnpeneneHHas. IlocTpouTs moss nepeMeneHnil U HalpsKEHU .

3. Pa3paboTraTh KOMIBIOTEPHYIO IPOTpaMMY ISl aHATN3a YCTOMUYUBOCTH 000JI0YEUHBIX
KOHCTPYKIIUH, TOJKPETICHHOM OPTOTOHAIILHOM ceTkol pedep. HaliTh kputuyeckyro Harpy3Kky noTepu
YCTOMYUBOCTH JUJIsl CTAJILHOM MOJIOTOM 000JI0YKH BOSIKOW KpuBH3HBI ¢ mapameTpamu  h=0.03 m, a=b=600h,
R1=R2=1510h. BapuanTs! noakpericaus: 4x4, 8x8, 12x12. ITapamerpsr pedep 3hx2h. 3akpemenue
KOHTYpa — IIIAPHUPHO HEMOABUKHOE, HArpy3Ka paBHOMEPHO pacnpeneneHHas. [loctpouts rpaduk
3aBUCHMOCTH «HATrpy3Ka — MPOTHUO» U OIS IEPEeMEIICHUH U HANIPSKEHUH.

7.4.3. [IpumepHBIC TEeMBI KYPCOBOM pabOTHI (MpoeKTa) (TIpH HATUYUH )
TpeOoBaHwMsI K BBITIOIHEHUIO KypPCOBOTO MPOEKTA

1. KypcoBoii mpoekT «KoMIbroTepHOE MOIeTUpOBaHuE 1e(hOpMHUPOBAHUS 000TIOUETHBIX
KOHCTPYKIU». CTYCHTHI TOJDKHBI pa3padoTaTh alroOpuT™M pacyeTa HalpsHKeHHO-Ae(OPMUPOBAHHOTO
COCTOSIHHSI M1 YCTOMYMBOCTH 000JIOYEUHON KOHCTPYKIIMU C YYETOM Ir€OMETPUUYECKON HETMHEHHOCTH MPHU
JMHAMUYECKOM HArpy»€HHH, a TAKKE PeaJnu30BaTh €ro C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI
MIPOTPaMMUPOBAHUS.

2. HeoOxo1MMo peann30BaTh aHAIH3 YCTOMYNBOCTH KOHCTPYKIIMH, TIPOBECTH PACUYCTHI
HEKOTOPBIX BAPUAHTOB KOHCTPYKIIHH, TOKA3aTh CXOAUMOCTh YHCIIEHHBIX METOJIOB.

3. Bapuantsl 3a1anuii popMUPYIOTCS U3MEHEHHEM BUIAa TEOMETPUHU 000JI0YKH, MaTepuaa,
BU/JIa TIPUKJIAJBIBAEMOM HArpy3KU, CKOPOCTH HArpYy>KEHUsI, CI10c00a 3aKperyieHus: KOHTYpa, UCIIOJIb3yeMOT0
YHCJIEHHOTO MeToAa Il pemenus cuctemer OJ1Y.

4. B xauecTBe JOMOJHUTEIHHOTO 33JaHUs BO3MOKHA peayin3alvs B POrpaMMe aHaIu3a
MPOYHOCTU KOHCTPYKIIMH WU HETUHEHHBIX CBOOOTHBIX KOJICOAHHIA.

7.5. Meronndeckue MaTepHaibl, ONPEeIAoLIMe IPOLelyphl OLIEHUBAaHUsI 3HaHUH, yMEHUI, HaBBIKOB U
(1K) ombITa NPOQPECCUOHANBHOM NeATETbHOCTH, XapaKTepU3yIOIUe 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUN

IIponetypa npoBeeHNUs IPOMEKYTOUHON aTTECTALIMU U TEKYILEro KOHTPOJIS yCIIeBAeMOCTH
periiaMeHTUPYeTCsl JIOKAJIbHBIM HOPMATUBHBIM aKTOM, ONPEAEIISIOIINM HOPSIOK OpraHu3aluy 1
IPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMTPOMEXKYTOUHOM aTTecTallii 00yJaroIuXCsl.

[Tponenypa orieHnBaHust GOPMHUPOBAHUS KOMIIETEHIIMN MPU MPOBEICHUN TEKYIIIETO KOHTPOJIS
npuBe/cHa B 1. 7.2.

TunoBbIE KOHTPOJIBHBIE 3aJaHUS WIA UHBIE MAaTEPHaIbl TEKYILErO KOHTPOJISI IPUBEICHBI B 1I. 7.3.

ITpomerxyTouHas aTTecTanys No AUCLUUILUIMHE IPOBOAUTCS B (popMe 3auera, KypcoBOrO MPOeKTa U
JK3aMEHa.

KypcoBoil mpoeKT 3amIaeTcst CTyAEHTOM.

3auer mpoBoUTCS B (hopMe cobece1oBaHMs.

DK3aMeH NpoBOJUTCA B popMe codece0BaHNs U BBIIIOJHEHUS IPAaKTUYECKOT0 3a1aHus. B
9K3aMEHAIlMOHHBINA OMJIET BKIIIOYEHO JBa TEOPETUUYECKUX BOIPOCA U MPAKTUYECKOE 3a/laHue,
COOTBETCTBYIOILIME COJIEPKaHUIO0 (POPMHUPYEMBIX KOMITETEHIUI. DK3aMeH IPOBOAUTCS B YCTHOH (opMe.
J171s MOATOTOBKM 110 3K3aMEeHAIMOHHOMY OuiieTy oTBoauTCs 40 MUHYT.

7.6. Kputepuu onieHnBanus chopMHUpPOBAaHHOCTH KOMIIETEHIIUN MTPH MPOBEICHUH MPOMEKYTOUHON
aTTecTaluu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepun OueHka OueHka
CHEYJOBJICTBOPUTEND | «YIOBICTBOPUTEIbH | OIEHKA «XOPOILIO» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3aYTEHOY




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3aay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHU 3aaHHI.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM 06y‘{CHI/I$I (3HaHI/IH, YMCHH:, BJIIAICHUC HaBLIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
N KonnuectBo
Ne ABTOp, Ha3BaHKE, MECTO U3JIaHUS, U31aTCIbCTBO, TOJ U3/IaHUs YICOHOU 1
/i y4eOHO-METOIUIECCKON JTUTEPATYPhI DK3CMILIAPOB/JICKTp
oHHBbIN angpec ObC
OcHoBHasi JINTEPaTypa
1 AtuckoB A. 0., bapanosa 1. A., Kapnos B. B., Mockaneunko JI. I1., 23
CemenoB A. A., KoMnbproTepHbIE TEXHOJIOTHH pacyeTa obosodek, CII16., 2012
9 barumes P. B., Yucnennsie Meto s, JInnenk: JIMnenkuii rocyaapCcTBEHHbIH http://www.iprbooksh
TexHndyeckuii ynusepcuter, 96C ACB, 2018 op.ru/88750.html
JlomoiHUTEIbLHASI JINTEPATYPA
Kapnos B. B., [lanun A. H., MaTemarndeckoe MOJIETUPOBAHKUE U PacUeT
1 |?71eMenToB cTpouTEMbHbIX koHcTpyKui, Cankr-ITerepOypr: CaHkT- http://www.iprbooksh

[TeTepOyprckuii rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIH
yauepcutet, ObC ACB, 2013

op.ru/19335.html

OOyuaromuecs U3 yuciia uHBATHI0B U U1l ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HJTH)
JIEKTPOHHBIMU 00Pa30BaTEILHBIMH PecypcaMu B (hopmax, alaliTHPOBAHHBIX K OTPAaHHUYCHUSM UX
3JI0pOBBSI.

8.2. [lepeueHn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH «HTepHEeT», HeOOXOIUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET» DNEeKTPOHHBIN agpec pecypea

Caiit komnanuu MathWorks, Beimyckaromieit MaTeMaTu4ecKuii

maker MATLAB matlab.html

https://www.mathworks.com/products/

Caiit xomnanuu Maplesoft, Beimyckaroriieit MaTeMaTH4eCKHUi

naker Maple ple/

https://www.maplesoft.com/products/ma

CaiT MoaIepKKH sI3bIka IporpaMMupoBanus Python

https://www.python.org/

CaiiT ¢ nokymeHnTarnue o padore ¢ Texnonorueir CUDA

https://docs.nvidia.com/cuda/cuda-
toolkit-release-notes/index.html

8.3. Ilepeuennb cCOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U UH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM

Haumenosanue ONEKTPOHHBIN ajpec pecypea

DIIEKTPOHHO-O0MOIMOTEeUHas cucteMma u3narenbersa "FOPAUT"

https://www.biblio-online.ru/

Cucrema aucranimonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

DIIeKTPOHHO-O0MOIMoTeYHas cucteMa u3arensersa "IPRsmart”

http://www.iprbookshop.ru/

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

Hayunas s5ekTpoHHas
6ubanorexka ELIBRARY.RU

8.4. HepequL I/IH(I)OpMaLII/IOHHBIX TCXHOHOFHﬁ, HCIIOJIb3YCMBIX IIPHU OCYHICCTBICHHUHA 06pa30BaTCHLHOP0
nmpouecca 1o JUCHUINIMHE, BKIII04Yasd NEPCUCHb JUICH3MOHHOI'O U CBOGOIIHO pacipocTpaHsaceMoro
mporpaMMHOT O obecrnieucHUs

Crnioco6 pacrpocTpaHeHus

HaumenoBanue (JTULIEH3MOHHOE WUJTU CBOOOTHO

pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r




Microsoft Office 2016

Horosop Ne 132009689201 ot
18.12.2020r IIporpammubie
MPOIYKTHl MaikpocodT, 10OroBop
Ne ]132009689201 ot 18.12.2020 ¢
AO "CodrJlaita Tpeiia": Windows
10, Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Visual Studio 2017

Horosop Ne 132009689201 ot
18.12.2020r IIporpammubie
MPOIYKTHl MaiikpocodT, 1OroBOp
Ne J132009689201 ot 18.12.2020 ¢
AO "CodrJlaita Tpeiia": Windows
10, Project Professional 2016, Visio
Professional 2016, Office 2016.

Maple Bepcus 2017

Horosop Ne6/n ot 21.06.2017 ¢ AO
"CodrJlaita Tpein". Jlunensus
OeccpouHas

Matlab Bepcust R2019a

HoroBop NoJ[31908369487 ot
01.11.2019 ¢ OOO "Codtnaiin

[IpoekTtrr". JIutiensus 10
31.12.2025

Notepad-++ Bepcust 7.7.1

CB00OOTHO pacIpoCTpaHIeMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTLTAHBI
CaenieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U OMEIICHHI JIsl CAMOCTOSITEIbHON pabOThI

HanmeHnoBaHue yuyeOHBIX ayTUTOPUI U
MTOMEIICHHUH I CaMOCTOSITEIIBHOM PabOThI

OCHaH_[eHHOCTB O60py,I[OBaHI/ICM N TCXHHUYCCKHMMH
CcpeacTBaMu O6y‘IeHI/I${

47. KoMnpIoTEpHBIN Ki1acce

Pabouue mecra c 1K (cTOn KOMIIBIOTEPHBIH,
CHUCTEMHBIN OJIOK, MOHUTOP, KJIABHATYpPa, MBIIIb), CTOJ
pabounii, MOKIIIOUEHUE K KOMIIBIOTEPHOI ceTn
CII6I'ACY, Brixon B Internet.

47. IlomemeHus 1151 CaMOCTOSITEILHOM pabOThI

[TomerieHue 1t CaMOCTOSATENBHOM pabOTHI
(unTanbHbI 321 6ubnuotekw, aya. 217): [IK-23 mr., B
1.9. 1 mt.- I[IK ams our ¢ OB3 (cuctemHbIi 010K,
MOHUTOP, KJIABHATYpPa, MBIIIIb) C MOJKIIOUYCHUEM K
cetn «MHTepHET» 1 00ecreyeHneM JoCTyma B
AIIEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaATENIBHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10, Microsoft Office 2016

47. YueOHble ayTMTOPUU ISl IPOBEICHUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
aTTecTaluu

VYyeOHast aynuTopus AJis IPOBEICHUS MPAKTUYECKUX
3aHATUN, KypCOBOTO MMPOEKTUPOBAHUS (BBITIOTHEHHS
KYPCOBBIX pa0OOT), TPYNIOBBIX U MHAUBHIYaJIbHBIX
KOHCYJIbTAINH, TEKYILIEro KOHTPOJIS U
IIPOMEKYTOUHOM aTTeCTalli — KOMIUIEKT
MYJBTUMEAUMHOTO 000pyn0BaHus (TIEpPCOHANBHBIH
KOMITBIOTEP, MYJIbTUMEAUNHBIN TPOEKTOP, 3KPaH,
ay/Ino-CUCTEMA), IOCKAa MapKepHasi Oemnast amaneBas,
KOMIUIEKT y4eOHOI Me0enu, MOAKIIoUeHUE K
kommbroTepHoi cetu CII6I'ACY, Beixoxa B MiHTEepHET.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIOBHA OJIA ITOJTYUCHUA
O6paBOBaHI/I$I B COOTBCTCTBHHU C TpC6OBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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