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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

®opMupoBaHue y CTYICHTOB YINyOJeHHBIX MPOo(decCHOHAIbHBIX 3HAHUN B 00JIACTH KOMITBIOTEPHOTO
MOJICTIMPOBAHUSl HEJIMHEHHBIX MPOIECCOB Ha TMpHUMEpPe MOJEIHPOBaHUS Tpolrecca aehOpMUPOBAHUS
000JI04eYHBIX KOHCTPYKIUN C HCIOIb30BAaHHEM COBPEMEHHBIX IPOTPAMMHBIX KOMILJIEKCOB, aJTOPUTMOB
pacyeTa ¥ TEXHOJIOTUN IPOrPaAMMHUPOBAHHUS.

— 3HAKOMCTBO C BRXXHEHIIIMMU HOHSITUSIMHU TEOPUU TOHKOCTEHHBIX 3JIEMEHTOB KOHCTPYKIIHIA;

— U3YYEHHE TEOPETHYECKHX OCHOB, IPHEMOB K METOJIOB COBPEMEHHOI0 KOMIIBIOTEPHOTO
MOJICJIUPOBAHNS;

— BbIpa0OTKa MPaKTUYECKMX HABBIKOB Pa3pabOTKH MaTeMaTUYECKUX Mojeneil nedopMupoBaHus
3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIUH;

— 3HAKOMCTBO C COBPEMEHHBIMU KOMIIBIOTEPHBIMU TEXHOJIOTHSMH pacyeTa 000JI0UE€YHBIX KOHCTPYKIIUH;

— MPUMEHEHHUE MAaTEeMAaTHUYECKUX MPOrPaMMHBIX KOMILJIEKCOB JIJISl PEIICHUS HEJIMHEHHBIX 3a/1a4 TEOPUU
000JI0YEK;

— HCCIIEIOBAaHNE MaTeMaTHYECKUX MOJIEIe 000I04YeK C MPUMEHEHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHI;

— pa3BUTHE HABBIKOB IIPOBEJICHUS BHIYUCIUTEIIBHOIO SKCIIEPUMEHTA;

— pa3BUTHE HABBIKOB IIPOBEACHUSI MCCIIEIOBAHUM Ha CTHIKE CTPOUTEIBHON MEXaHUKHU U KOMITBIOTEPHOTO
MOJICIIUPOBAHUS.

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB OOy4YeHMSl MO JAUCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIN I

Kon n HaumeHOBaHue Kox n HaumeHoBaHuE [Tnanupyemble pe3yabTaThl 00y4eHUs 110
KOMIICTCHIINU HHAUKATOpa ONOCTHKCHUA JUCHUITIINHE, O6CCHC‘II/IB3IOHII/IG JOCTUXKCHUC
KOMIICTCHIHH IUTaHUPYeMBIX pe3ynbTaTtoB ocBoeHust OITOI]
[1K-4 Cnoco6en|[1K-4.2 OcymectBiser BbIOOp|3HAET

OCYILIECTBISTh IMPOEKTHYIO|MaTeMaTHYeCKUX METOJOB MJIsI|— YMCICHHbIE METOJbI PEUICHHUS JUHEHHBIX U
JeSTEIILHOCTD, CBSI3aHHYIO C|pa3pa0O0TKH arOpruTMa PEIICHHS |HEIMHEHHBIX CUCTEM YPaBHECHU;

IPUMEHEHHEM u|nocTaBleHHON 3a7jauu - oOmiue HPUHIUIIBI HOCTPOCHUS
pa3paboTKoi BBIYMCIIUTENILHBIX AJITOPUTMOB;
MaTEMaTHYECKUX MOJETEH, — METO/IbI annpoKCUMaLun U
AJITOPUTMOB, METOAO0B, HHTCPIIOJINPOBAHUA,

IIPOrpPaMMHOTO ymeer

O6€CH€‘I€HI/I$I, B — OHnpeAcATL MNMPUMCHHUMOCTb YHCIICHHOI'O
COOTBETCTBUHU c MeTo/a K ¢(hOopMyIHMPOBAHHOM 3a1a4e;
ITOCTaBJICHHOM 3a7a4en — TEepexoauTh OT OOMMX MaTeMaTUYeCKUX

(bOpMyYIHPOBOK, MCHOIb3YEMbIX B YHMCIEHHBIX
MEeTOJaX, K YacTHbIM  (DOpPMYIHpPOBKaAM,
WCIIOJIb3YEMBIM IIPU PELICHNUH 3aa4;

BJIaJleeT HABbIKAMU

—  CHOCOOHOCTBIO  BBIOMpPATh KOHKPETHbBIE
METO/IbI JIs1 peIIeHUs IPUKIIAHON 3aa4u;




[1K-4 Cnocoben
OCYIIECTBIATL IIPOEKTHYIO
JESATCIIbHOCTD, CBSI3aHHYIO C

PUMEHEHUEM u
pa3paboTKOI
MaTeMaTHYeCKUX MOJelIeH,
aJTOPUTMOB, METOJIOB,
POrPaMMHOTO
obecreyeHus, B
COOTBETCTBUU c

OCTaBJIEHHOM 3aJ1auen

[1K-4.3 OcymecTBisieT
MPOTrpaMMHYIO pealn3alui0 B
COOTBETCTBUU C AJITOPUTMOM

3HaeT

MNPUHIUIIBI TMOCTPOCHUSA BbBIYUCIIUTCIIBHBIX
JITOPUTMOB;

— BO3MOXHOCTHU MPOTpaMMHBIX KOMIIJIICKCOB,

MpeJHa3HAYCHHBIX  JUII  MaTeMaTUYeCKUX
BBIYHCIICHHI;
—  TEOPETHYECKHE  OCHOBBI  pa3pabOTKH

HPUKJIaHOTO IIPOrPAMMHOT0 00ECTIEYEHUS;

— COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH
pacuera CTPOUTENBHBIX KOHCTPYKIIHH.

ymeer
— OCYIIECTBIIATh
MOJICTUPOBAHHE  TIPU
Pa3IUYHON IPUPOJIBL;

— COCTABIIATH AJITOPUTMBI C YU4ETOM CIEIUPHKH
MAIIMHHBIX BBIYKCIEHUN W IPOrpaMMHUPOBATH
Ha s13bIKe maketa Maple;

BBIIIOJIHATE ~ TIPOTPAMMHYIO  PEATH3aIUIO
aITOpUTMa pEIleHHs NPUKIaTHON 3a1add Ha
OJTHOM U3 A3bIKOB IIPOrPAMMHPOBAHMSI.
BJIajieeT HABbIKAMU

HaBBIKAMH  (pOpManu3aluyd  PUKIAJHOM
3a]1a4H;

HaBBIKAMU OLICHKHU aJIcKBaTHOCTHU
MOJTy4aEMbIX PaCYETHBIX JIAHHBIX;

HABBIKAMH IIPOBEICHHUS BBIYHMCIUTEILHOIO
HKCIIEPHMEHTA.

KOMITBIOTEPHOE
peuieHun  3a1a4y

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

Hannast nucuuiuiiHa (Moayib) BKiItodeHa B biok «/ducuumnmbsl, moxynu» b1.B.10 ocHoBHOM
npodeccnoHaabHOM oO6pa3oBarenbHOi nporpammsl 09.03.03 IlpukinagHas nHoOpMaTUKa U OTHOCUTCS K YacTH,
dbopMupyeMOil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUN y4eOHOTO TIJIaHa.

Ne TTpe/ecTByolHe AUCIATIHHEL Kox n HauMeHOBaHUE MHIMKATOPA
n/n JOCTH)KEHUS] KOMITETCHITUT

1 [KoMmbroTepHOE U MaTEMATUYECKOE MOJIETUPOBAaHNE OIlK-2.2, TIK-4.1

2 |BapuannoHHOe HCYHCIIEHUE OIIK-1.4

3 |Texmmueckas MmexaHHKa OIIK-1.3, OIIK-1.4, OIIK-1.5

4 |YucieHHBIE METOIBI OIIK-1.2, OIIK-7.1

5 |OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHNE OIIK-4.1, OIIK-4.2, T1IK-1.1, TIK-1.3

6 |KommbroTepHOE MOAETHPOBAHNE B MATEMAaTHYECKUX CPEaax SZIK_IA’ OIK-1.5, OTK-2.1, OIIK -




KOMHBIOTCpHOG 1 MaTEMaTU4CCKOC MOJACIIMPOBAHUC
- 3HaTb: OCHOBHBIC BU/IbI 3JICMCHTOB CTPOHUTCIbHBIX KOHCTPYKHHﬁ;
- YMCTh: CTPOUTb MATCMATUUCCKHUC MOJICIN JJICMCHTOB CTPOUTCIBLHBIX KOHCprKLII/If/’I B JIMHEHHOMU

ITOCTaHOBKE;

- BIIQJIETh: HABBIKAMU pa3pabOTKU MPHKIATHOTO MPOTPAMMHOTO 00ECHedeHUs] M KOMIIbIOTEPHOTO

MOICIINPOBAHUA.

Hayuno-uccnenoBarenbckas pabora (mosiydeHHE NEPBUYHBIX HABBIKOB HAayYHO-HCCIIEAOBATEIBCKOM

paboThl)

- 3HATh: METO/IOJIOTHIO IIPOBECHHUS BHIUUCIUTEIBHOTO SKCIIEPUMEHTA,;
- YMETh: MPOBOIUTDH MCCIIEIOBAHMS C UCIOIb30BanneM DBM;

- BJIaJIETh: HABBIKOM OIMCAHUS TTOJTyYEHHBIX PE3YJIbTATOB.

OOGBbEKTHO-OPHEHTHPOBAHHOE IIPOIPAMMHUPOBAHHUE:

- 3HATh: COBPEMEHHBIE TEXHOJIIOTHH Pa3pabOTKH MPOrPaMMHOIO 00ECIIEUCHNS;

- yMeTh: porpaMmmupoBaTh B cpeae MS Visual Studio;

- BJIJIETh: HABBIKAMH OTJIAJKH IPOTPAMM.

BapuaisonHoe ucuncaeHue

- 3HATh: BapUAIIMOHHBIEC METOBI ¥ BAPHAIIMOHHBIC TPHHIKITEI MEXAHUKH;

- YMETh: JIeIaTh BapUAIMOHHbIE TIPE0OPa30BaHMUs;

- BJIaJIETh: HABBIKAMHU PabOThI ¢ (PYHKIIMOHATIAMH SHEPTHH.

YucaeHHbIe METOIbI

- 3HATh. YHCICHHBIE METOBI PEIIEHHS CHUCTEM YpPaBHEHUH W YHMCIEHHOTO WHTETPUPOBAHUS, HX

IOTPCHIHOCTH,

- YMETh: IPUMEHSATh YACICHHBIE METO/IbI K IOCTABJIECHHBIM 3aJa4aM;
- BJIaJIETh: HABbIKAMU PeAJIN3allMy YUCICHHbIX METOI0B Ha DBM.

Juddepenunanbabie ypaBHEHHS

- 3HaTh: METO/bI perieHus quddepeHIaTbHbIX YPaBHEHUII;

- YMETh: pemaTh 3aaa4uu Kommu 115 CucTeM ypaBHEHUI;

- BIIQJIETh: HaBBIKAMU MaTEMaTHUECKUX Mpeodpa3zoBaHuil nuddepeHuanbHbIX ypaBHEHUH.
KoMnbroTepHOE MOJENMPOBAHUE B MATEMATHYECKUX CPEax

- 3HaTh: BO3MOXKHOCTH KOMITBIOTEPHOT'O MOJICIMpOBaHus B cpeae MatLab;

- yMETh: peniath nocraBieHHbIe 3a1aun B [10 MatLab;

- BJIaJIeTh: HaBBIKAMHU CHMBOJIBHBIX MpeoOpa3oBanuii B cpeae MatLab.

TexHuueckas MEXaHUKA

- 3HaTh: OCHOBHBIC XapaKTEPUCTHKU HAMPSHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHHS DJIEMEHTOB

KOHCTPYKIMI;

- YMETh: CTPOUTH 3ITIOPHI HANIPSHKEHUI;

No

/o

KOI[ U HAMMCHOBAHUC NHAUKATOpPA

ITocne W€ TUCIUATUINHEI
JLyTOLIHe MCIL MOCTHKEHUS KOMIIETEHIIAH




1 |BeimonHeHue 1 3amuTa BHITYCKHOW KBATU(UKAITMOHHON paboThI

VK-1.1, VK-1.2, YK-1.3, YK-1.4, VK-
1.5, YK-1.6, VK-2.1, VK-2.2, VK-2.3,
VK-2.4, VK-3.1, YK-3.2, YK-3.3, VK-
3.4, YK-3.5, VK-3.6, VK-4.1, VK-4.2,
VK-4.3, VK-4.4, YK-5.1, YK-5.2, VK-
5.3, YK-6.1, YK-6.2, YK-6.3, YK-6.4,
VK-6.5, VK-7.1, YK-7.2, YK-7.3, VK-
7.4, YK-8.1, VK-8.2, VK-8.3, VK-8.4,
VK-9.1, VK-9.2, YK-9.3, YK-9.4, VK-
9.5, VK-10.1, YK-10.2, VK-10.3,
OIIK-1.1, OTK-1.2, OITK-1.3, OIIK-
1.4, OIK-1.5, OIK-2.1, OIK-2.2,
OI1K-2.3, OIK-2.4, OITK-2.5, OIIK-
3.1, OIIK-3.2, OIK-4.1, OITK-4.2,
OIIK-5.1, OITK-5.2, OITK-6.1, OITK-
6.2, OIIK-7.1, OIIK-7.2, OIIK-8.1,
OIIK-8.2, OIK-9.1, OIK-9.2, ITK-
1.1, TIK-1.2, TIK-1.3, TIK-1.4, TIK- 2.1,
TK-2.2, TIK-3.1, [IK-3.2, TIK- 4.1, TTK-
42, TIK-4.3, TIK-4.4, TIK(I) -1.1,
MK(1D)-1.2, TK(D)-1.3, TIKID)- 1.4,
TK(10)-1.5

4. O0beM AUCHUIIMHBLI (MOAYJis1) B 3a4eTHBIX €IMHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
YacoB, BbIACJEHHBIX HA KOHTAKTHYI0 pPadoTy 00y4yawluxcsi ¢ nmpenojgasaresieM (10 BHAAM y4eOHBIX
3aHATHH) M HA CAMOCTOSATEIbHYIO PA00Ty 00yYaKOIIUXCS

Cemectp
W3 Hux yacel Ha
Bun y4ueOHo# paboTh Beero MIPAKTUYECKYIO
Hacos MOATOTOBKY 7
KonrakTHas padoTa 64 64
IIpaktuaeckue 3ausatus (Ip) 64 0 64
HWnasi koHTaKTHAs1 pab0Ta, B TOM YHCJIE: 15 15
KOHCYJIBTAIINH 110 KYPCOBOH paboTe (IpoeKTy), 1 1
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHasi paboTa Ha aTTecTaluio (caada 3a4era,
3a4eTa C OICHKOM; 3allluTa KYpPCOBOU PabOTHI 0,25 0,25
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 0.95 0.95
(KoHCYNBTaIUS TIEpe/T SK3aMEHOM U cada ’ ’
Yacel Ha KOHTPOJIb 26,75 26,75
CamocrositesbHast pabora (CP) 51,75 51,75
O0nas Tpy10eMKOCTh JUCHUNITUHBI (MOTYJIs1)
yacel: 144 144
3a4eTHbIE eJUHUIIbI: 4 4

5. Conep:kanue QUCHUILIMHBI (MOAYJIsA), CTPYKTYpPHMPOBaHHOe IO pasjenaM (TeMaM) ¢ yKa3aHHUeM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA AKA/IeMHYECKHUX YACOB M BUAOB YUYCOHbIX 3aHATHH

5.1. TemaTrueckuii MiaH JUCIUILIMHBI (MOJTYJIS)




Pazgensl JUCHUITIIINHBI

KonrakTtHas pabora (1o yueOHbIM
3aHATHUSM), Yac. Kon
MHUKATOP

ne 13 JIP a
KA CP Beero, JIOCTUKEHU

qac.
a
U3 HUX Ha U3 HUX Ha U3 HUX Ha
HPaKTH- HIPaKTH- HIPaKTH- KOMIICTCHII
BCEro | deckyro | BCero | deckyr | BCero | 4eckyro 5041
TIOATO- TOJIro- OJIro-
TOBKY TOBKY TOBKY

Cemectp

1 pa3nen. KomnbrorepHoe
MOIETTMPOBaHKE TpoLiecca
nehOpMUPOBAHUS HIIEMEHTOB
CTPOUTEIIBHBIX KOHCTPYKIIMH

1.1.

Maremaruueckue MO/JIENH
neOpMUPOBAHUS  DJIEMEHTOB

CTPOUTENBHBIX KOHCTPYKIHA B| 7 10 12 22 [1K-4.2

TCOMCTPUYICCKU HEJTMHEHHOMN

ITOCTAaHOBKEC

1.2.

OcHoBHbIE XapaKTePUCTUKU

3JIEMEHTOB CTPOUTENBHBIX| [ 4 4 8 [1K-4.2

KOHCTPYKITHI1

1.3.

Meroauka peLeHus

HEJTUHEHHBIX 3aJa4

9JICMCHTOB CTPOUTCIIBHBIX

KOHCTPYKIIMH

A7 18 12 | 30 IK-4.2

1.4.

KOMHBIOTepHLIC TCXHOJIOI'MH

pacuera JJIeMeHTOB| 7 6 2 8 I1K-4.3

CTPOUTEILHBIX KOHCTPYKITUHI

1.5.

MeTtoauka HCCIICAOBaHUA

POYHOCTH DIIEMEHTOB| 7 6 6 12 I1K-4.3

CTPOUTCIIbHBLIX KOHCTDYKI_II/Iﬁ

1.6.

BrrancnurebHBIN
SKCIIEPUMEHT
KOMIIBIOTEPHOMY

MOJIENTUPOBAHHUIO nporecca S
neGOpPMUPOBaHUS  DJIEMEHTOB
CTPOUTECJIBbHBIX KOHCTDVKHI/H\/JI

1o

15,7 35,75 | TIK-4.3

2 pasaei. HMNuas xoHTakTHaAs

paborta

2.1.

Wnas xonTakTHas pabora

I1K-4.2,

! 125 | ka3

3.

3 pasgen. Konrpoib

3.1.

DK3aMeH

[1K-4.2,
I1K-4.3

5.1. [IpakTuyeckue 3aHsAThs

HaunmenoBanue pasaciia

pJ;ngﬂ 1 TeMBbI PaKTH1ECKUX HanmeHnoBanue u cofep:kaHnne NpakTHUYeCKUX 3aHATUI
3aHSATUI
Maremaruueckue Marematnueckne Mojaenu aAeGOopMUpPOBAHUS DIEMEHTOB CTPOUTEIHHBIX
MOJIeNn KOHCTPYKIUI B TEOMETPUUECKH HEIIMHEWMHOW MTOCTAaHOBKE
1 nehopMUpPOBAHUS ['eomeTpuyeckue COOTHOIICHUS I OalloK, TUTMT, OOOJOYEHYHBIX
3JIEMEHTOB KOHCTPYKIMHA C Y4YE€TOM Te€OMETPpUYECKOW HeluHenHocTu. Dusmnueckue
CTPOUTEIBbHBIX COOTHOIIEHUS TUHEHHO-YIPYTUuX OaJOK, TUTUT U 000J0YeK. Y CHIIHS,

KOHCTDVKIIUH B




F€OMETPUYECKHU
HEJIUHENHOM ITOCTaHOBKE

MOMEHTBI, TMOINepeYHble CUIbl. @DOYHKIMOHAT TMOJHOW MOTEHIMAIbLHON
sHeprun jaedopManu KOHCTPYKUMHU. Monenb aepopMHpOBaHUS THIIA
TumoleHko. YdYer mnomnepedHblXx cABUroB. [umore3sl. BwiBog wu3
(GyHKLIMOHATAa YHEPTUN YPaBHEHUI paBHOBECHSI.

OcHoBHbIE OCHOBHbIE XapaKTEPUCTUKHU DIIEMEHTOB CTPOUTEIIbHBIX KOHCTPYKIIHI
XapaKTEPUCTHKU Bunbr 6amoxk u muut. Ilapamerpsr Jlsame. Ilosorme o000I0YKH JTBOSKOM
2 3JIEMEHTOB KPUBU3HBl IIPSMOYIOJBHOIO  IUIAHA, LWIMHIPUYECKUE, KOHHYECKHUE,
CTPOUTEBHBIX cepuueckre, TopouaagbHble 000710Yky U maHenu. CrocoObl 3aKperuieHus
KOHCTPYKIIUH KOHTYpa. Bubl npuUKiIagpiBa€MbIX Harpy3oK.
Meronuka pemeHus HENUHEWHBIX 3a4ad Uil AJIEMEHTOB CTPOUTENIbHBIX
KOHCTPYKIUI
Metox Putna s MuHUME3anMd  (pyHKIMOHAlAa TOJHOW SHEPrUu
nedopManuu, TpaAueHTHbI MmeTon, meton bybnoBa — Tamepkuna s
pelIEHHUs] ypaBHEHHM paBHOBeECUSA. MeETonbl pElIECHUs] HEJIMHEWHBIX
Mertoauka perneHus .
N anredpanvyeckux ypaBHEHUN U UX CHCTEM: METOJ] MPOJAOJIKEHUS PELICHUS 110
HEJIMHEMHBIX 3a7a4 s . .
3 S ICMCHTOR napamerpy, Meron HbroToHa, mrepaunoHHbIi MeTon. Meton Oilnepa ans
pemenus 3anaun Komm.

CTPOUTEIBHBIX .

e — Meroauka HCCIEIOBaHUS YCTOMYHMBOCTH  3JIEMEHTOB  CTPOMUTENIBHBIX
KOHCTpyKuui. Merton JlsmynoBa. I'paduku 3aBUCHMOCTEH «Harpy3ska —
nepemMeleHne». HaxoxneHne BEpXHUX U HUKHUX KPUTUUYECKUX HArpy30K.
HccnenoBanre 0cCOOBIX TOUYEK TMpPH PELICHUH 3a/lad YCTOWYHBOCTH.
HccnenoBanue onpenenurtesnis MaTpuilbl SIkoou.

KoMnbroTepHble  TEXHOJOTMHM  pacdera  JJIEMEHTOB  CTPOUTEIBHBIX
KomnsrorepHsie N
KOHCTPYKIUI
TEXHOJIOTHH pacyeTa
4 KoHneuHOR/IeMEHTHBIE MpPOrpaMMHbIE KOMILUIEKCHI OOILIEro Ha3HaueHUs.
3JIEMEHTOB
Maremaruueckue [IAKEThI Maple, MatLab. BosmoxuaocTr
CTPOUTEIIBHBIX o
. pacrapajuleIMBaHusl IIPOLIECCOB BBIYMUCICHUN. Y3KOCIEIHAIN3UPOBAHHOE

KOHCTPYKITUH

porpaMMHOE 0OecTieyeHue.
Meroauka  ucciaeoBaHUS — IPOYHOCTH  DJIEMEHTOB  CTPOMTENBHBIX
KOHCTPYKIUHI
MeTtoauka uccienosanus |[V130TporiHble 1 OPTOTpOIIHbIE MaTepraiibl. OcoOeHHOCTH 1e(OpMUPOBAHUS
5 | MPOYHOCTH SJIEMEHTOB KOHCTPYKIMHA U3 OPTOTPONHBIX MaTepuaynoB. Kpurepum mnpoyHOCTH.
CTPOUTEIIBHBIX Kpurepun Mmuszeca u Kymona — Mopa. Kpurepunm Mwuszeca — Xwuiia,
KOHCTPYKITUH ['onbnen6nara — KonHoBa, MakCUMAaNbHBIX HAPSHKEHUH.
AHaM3 COCTOSIHUS MaTepralla KOHCTPYKIIMU Ha Ka)KJJOM dTarle Harpy>KeHHUsL.
BrruncnurensHbIi BprunciuTeNnbHBIA  3KCIIEPUMEHT IO KOMIIBIOTEPHOMY MOJIETUPOBAHUIO
JKCIIEPUMEHT I10 nporecca 1ehOpMUPOBAHHS STIEMEHTOB CTPOUTENIBHBIX KOHCTPYKIIUN
KOMIIBIOTEPHOMY Brinonnenue pacderoB. AHaIM3 yCTOWYMBOCTH M NpOYHOCTH. [locTpoenue
MOJEIUPOBAHUIO noJsiell MpOruOOB U HANPSHKEHUH ¢ MPUMEHEHHWEM MPOTPaMMHOIO MakKeTa
6 nporecca Maple. TIlporpamma BH3yalu3aludud TOJCH NPOrHOOB ¥ HAMPSHKEHHIA.
nehopMUPOBaHUS BrisiBrieHHE 3aKOHOMEPHOCTEN, aHAIIN3 PE3YIIBTATOB.
3JIEMEHTOB
CTPOUTETBHBIX
KOHCTPYKITHH

5.2. CamocTosiTenbHas paboTa o

OyJaromuxcs

Ne | HaumenoBanwue paznena .
CopepxaHre caMOCTOSITENBHON pabOThHI
paSI{ AUCHUIIIIMHBI U TEMBbI
MareMaTh4ecKue Marematnueckue Mozenu aeGOopMUPOBAHHUS DIIEMEHTOB CTPOUTEIHHBIX
1 MOJIENN KOHCTPYKIIUH B TEOMETPUYECKU HETMHEHHOW MTOCTAaHOBKE
neOpMHUPOBAHNS N3yuenne TeopeTHyecKoro wmarepuana. BrimosiHeHHe mpeoOpa3oBaHMiA
3JIEMEHTOR MaTeMaTH4ecKoi Moaenu. BeiBol ypaBHEHU paBHOBECHSI.




CTPOUTEIBHBIX

KOHCTPYKLIUH B

F€OMETPUYECKHU
HEIMHEHHON MOCTaHOBKE

OcHOBHBIE OcCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKLUI
XapaKTePUCTUKHU N3y4yeHne TeopeTMuecKoro MaTepuana.
JJIEMEHTOB
CTPOUTEINIBHBIX
KOHCTPYKUUHI

Meroauka perenus
HEJIMHEHHBIX 3a7a4 JUIs

Meroanka pernieHuss HETWHEWHBIX 3ajad IS 3JIEMEHTOB CTPOUTEIBHBIX
KOHCTPYKIUA

3JIEMEHTOB Pabora Hag KypcoBbIM mpoekToM. [IpuMeHeHne Kk MaTeMaTu4ecKoil MOZIETH
CTPOUTEINIBHBIX YHCJIEHHBIX METOJOB.
KOHCTPYKUUHI
KomnrerorepHsie KoMmploTepHble  TEXHOJIOTMM  pacueTa  3JEMEHTOB  CTPOMTEJIbHBIX
TEXHOJIOTHH pacyera |KOHCTPYKLMHI
JJIEMEHTOB Pabota ¢ mporpaMMHBIM 0O€CTIEYCHHEM.
CTPOUTEJIBHBIX
KOHCTPYKIMHI
Mertoauka  HMccleOBaHUS ~— NPOYHOCTH  JJIEMEHTOB  CTPOMUTENIBHBIX
Meroauka nccinenoBaHus .
KOHCTPYKLHH
IIPOYHOCTH DJIEMEHTOB
W3yuenue teopernyeckoro marepuaia. Pabota Hag KypcOBBIM IPOEKTOM.
CTPOUTENIbHBIX
KOHCTPYKIUHI
BbruncnuTenbHbplii  (BBIUMCINUTENBHBIA OKCIEPUMEHT 10 KOMIIBIOTEPHOMY MOJEIMPOBAHUIO
HKCIEPUMEHT 110 nporecca 1ehOpMUPOBAHHS HIEMEHTOB CTPOUTEILHBIX KOHCTPYKIIHA
KOMIIBIOTEPHOMY PabGota Hajg KypcoBbIM MPOEKTOM. BbIMoONHEHHWE pacyeToB M aHAIU3
MOJIETUPOBAHUIO pe3yabTaTtoB. OdopmiieHne KypcOBOTO MPOEKTA.
nporecca
ne(popMUPOBAHUS
2JIEMEHTOB
CTPOUTENIbHBIX

KOHCTPYKIIMHU




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

IIporpamMMoO#l TUCUMIUIMHBI IIPELYCMOTPEHO IPOBEACHUE NMPAKTUYECKUX 3aHATUN, IIPEAINOIArarolnx
(bopmupoBaHue y 00ydaronIuxcsi HeOOXOAUMBIX 3HaHUHM, yMEHHH U HaBBIKOB. Kpome Toro, BayKHEHIIIMM 3TarioM
M3y4YEHUs IUCUUILINHBI SBIISIETCS CAaMOCTOSATENbHAs paboTa 00y4aromuXcs ¢ UCIOIb30BAHUEM BCEX CPEACTB U
BO3MOYKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHMA.

B 06beM camocTOATENIbHOM PA0OTHI 110 JUCHUIUIMHE BKIIOYACTCS CIEAYIOLIee:

- U3yYEHHUE TEOPETHYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUAM;

- IOJArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- BBIIIOJIHEHUE KyPCOBOTO ITPOEKTA;

- IOArOTOBKA K YK3aMEHY.

3aJ0roM YCHEIIHOIO0 OCBOCHMs IUCLUIUIMHBL SIBJSIETCS O0S3aTENIbHOE IOCEIEHHE IMPAKTUYECKUX
3aHATHH, TaK KaK IPOITYCK OAHOTO (TeM 0oJiee, HECKOIBKUX) 3aHATUI MOXKET OCJIOXKHHUTH OCBOCHHUE Pa3/IeoB
Kypca. Ha npakTrueckux 3aHATHAX MaTepHall 3aKPEIUIAETCS IPY BBIIIOJHEHUH 3a1aHNUMN.

[TpucTynas K U3y4eHUIO TUCIUILINHEI, 00yJaromeMycs He00X0IMMO B TIEPBYIO OYEpPeb 03HAKOMUTHCS
c conepxanueM PII/I, a Takke METOAMYECKMMH YKa3aHUSAMH 10 OpPraHU3aLMM CAMOCTOSITEILHONW paboThl U
IIOATOTOBKH K IPAKTUYECKUM 3AHATHAM.

ITpy mOAroTOBKE K NMPAKTHUUECKUM 3aHATHUAM U B PaMKax CaMOCTOSTEIbHOM pabOThl MO H3YYEHUIO
JTUCHIUTUIAHBI 00y4JaroImuMcs: HEOOX0IMMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAaHHBIN HA paHEe MaTEPHUal U JOIIOJIHUTD €T0 C y4ETOM PEKOMEHI0OBaHHON
I10 TAaHHOW TE€ME JIMTEPATYPBHI;

- IPA CAMOCTOATEIBHOM M3YyYEHUU TEOPETUYECKONM TEMbI CAENaTh KOHCIEKT, HCIIONb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIOJIHUTH JJAOOpAaTOPHBIE 3a/1aHUs B paMKax U3y4aeMoil TeMbl;

- OTBETUTh Ha KOHTPOJIbHBIE BONPOCHI IO Teme, ucnoib3ys Marepuansl ®OC, nubo rpynmnoBble
WHIVBUAYAJIBHBIE 3a/1aHUs], IOATOTOBJICHHBIE IIPENIOIaBaTENEM;

- BBIIIOJIHUTB KYPCOBOM IIPOEKT;

- IOATOTOBUTHCS K ITPOMEKYTOUHOM aTTECTALIUH.

HToroM n3ydyeHust JUCHUIIIINHEI SBIISIETCS YK3aMEH U KYpPCOBOM ITPOEKT.

DK3aMeH MPOBOJIUTCA MO pacnucaHuio. Popma MpoBeIEHUS 3aHATHA MOXKET OBbITh YCTHAsl, TUCbMEHHAs
U B 2JIEKTPOHHOM BH€e. CTyIeHTHI, HE MPOLIEANINE aTTeCTAUIO0, TOJKHBI JTUKBUIUPOBAThH 330XKEHHOCTD B
YCTaHOBJICHHOM IOPSAKE.

7. OueHouHble MaTepHaJbl /JJsl NPOBedeHHs] TEeKYIIero KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXCcs M0 JMCUUILINHE (MOTYJII0)
7.1. [lepedeHb KOMIETEHIINH ¢ yKa3aHUEM ITANOB UX (DOPMHUPOBAHUS B MPOIIECCE OCBOCHUS AUCIIUITITUHBI

KOI[ 1 HAMMCHOBAHHC

. Bu onnenounoro
WHJIMKATOpa KOHTPOIUPYEMOM

Ne KonTponupyemeble pa3iesibl AUCHUTUIHHBI

n/m MOAYJIst cpencTaa
(orys1s) KOMITETEHIINHT peA
NupuBunyansHOE
Matemaruueckue Mojaenu AeGOopMUPOBAHUS 3a7aHue. Tecr.
1 |2/1eMEHTOB CTPOWTENTBHBIX KOHCTPYKIIUH B [1K-4.2 IMosramHelii  KOHTPOJIb
r€OMETPUUYECKHU HETMHEWHON TOCTaHOBKE BBITIOJTHEHUSI  KYPCOBOTO
MIPOEKTA.
NHnuBuayansHOE
3a7laHue. Tecr.
OCHOBHBIE ~ XAPAKTEPUCTUKHA  DJIEMEHTOB .
2 . I1K-4.2 [MosTanHpIii  KOHTPOJB
CTPOUTENBHBIX KOHCTPYKLIUM
BBITIOJIHEHUSI  KYPCOBOTO
MPOEKTA.
NupuBunyansHOE
. 3a7aHue. Tecr.
Meroanka pelieHrus HEeIUHEHHBIX 3a/ay JJis .
3 [1K-4.2 [loaranHeli  KOHTPOJIB

3JIEMEHTOB CTPOUTENBHBIX KOHCTPYKIUI
BBIITOJIHEHUSI  KYPCOBOIO

IIPOCKTA.




NuauBunyansHOE
3a7laHue. Tecr.
Komnsrotepubie TEXHOJIOTHH pacuera .
4 . [1K-4.3 [ToaTamHblii  KOHTPOJIB
3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIUI
BBITIOJIHEHUSI  KYPCOBOTO
IPOEKTA.
NuauBunyansHOE
3aJlaHuE. Tecrt.
Metoauka UCCIIEJIOBAHMUS MIPOYHOCTH .
5 . I1K-4.3 [losTanHbpii  KOHTPOJb
AJIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIHI
BBIMIOJIHEHHUSI KYPCOBOT'O
MIPOCKTA.
o NuauBunyanbHoe
BrrauciaurensHblit HKCIIEPUMEHT o
KOMIIBIOTEPHOMY MOJEIHUPOBAHUIO IIpOIlecca 3a/14HHC. Tecr.
6 [1K-4.3 [TosranHelii  KOHTPOJIB
neOpMUPOBAHUS 3JIEMEHTOB CTPOUTENILHBIX
. BBITIOJIHEHUSI  KYPCOBOT'O
KOHCTPYKIIUH
IPOEKTA.
7 |Wnas xoHTakTHas padora [1K-4.2, I1K-4.3
8 [Ox3amen I1IK-4.2, [1K-4.3

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WK MHBIE MaTEPHAIIBI TEKYILIETO KOHTPOJIS yCIIEeBAEMOCTH, HEOOXOIUMbIe
JUTSL OTICHKY 3HAHWW, YMCHUI U HABBIKOB | (MJIH) OTIBITA MPO(ECCHOHATBHOM e TEIIEHOCTH, XapaKTEPU3YIOITUX
sTansl HOPMUPOBAHMS KOMIIETEHIUI B MPOIIECCEe OCBOCHUS JUCIUILTUHBI

[Mpumeps! uHAMBHAYaTbHBIX 3aaanuii (ITK-4.2, TTIK-4.3):

1. Pa3pabotarh KOMIIBIOTEPHYIO MPOrpaMMy JUJIsi aHalK3a MPOYHOCTH OOOJIOYEHHBIX KOHCTPYKIUH.
Haiitu 3HaueHue npeaenbHOi HArpy3Ku JUIsl CTAIbHOW LUJIMHAPUYECKON MMaHeIu o Kputepuro Museca.

2. Pa3zpaboTaTh KOMIBIOTEPHYIO MPOTPAMMY JUISl aHAIM3a YCTOMYHUBOCTH 00OJIOUCIHBIX KOHCTPYKITHH.
Haiitu kxpuTHueckyro Harpy3Ky noTepu yCTOMYMBOCTH AJISl CTAIbHOM MOJI0roi 000JI0UKH IBOSIKOW KPUBU3HEI C
3a/IaHHBIMU TIAPAMETPAMH C YUYE€TOM TE€OMETPUUECKOM HEIMHEHHOCTH. 3aKperieHHe KOHTypa — IIapHUPHO
HEMNOJIBI)KHOE, Harpy3ka paBHOMEpHO pacrpeaeneHHas. Iloctpouth rpaduk 3aBHCUMOCTH «Harpyska —
pOTUO» | TOJIS TIEPEMEIICHUN U HAIPSKESHHIA.

3. Haiitu pemieHue 3a1ayu yCTOMYMBOCTH JJII T€OMETPUUYECKH HEIIMHEMHOW KOHMYECKOW IMaHeNu C
3a/IaHHBIMU TTIApaMeTpaMU. 3akperyieHHe KOHTypa — IIApHUPHO HEMOJBIKHOE, Harpy3ka paBHOMEPHO
pacnpeneneHHas. [IpoBecTu aHanM3 NPOYHOCTH, IOCTPOUTD MOJISI NEPEMEIICHUI 1 HAPSKEHUM.

[Mpumepst TecToBbixX 3amanuii (IIK-4.2, [TK-4.3)

1. 'eomeTpruueCcKy HEIMHENHBIE COOTHOIIECHUS NOIPa3yMEBAIOT KBAAPAaTUYHbIE YJICHBI
Br16epute oauH OTBET:

a. [Tapamerpos JIsame

b. Ilepemenienns W

c. [Tepememienus V

d. Iepememnierns U

2. [lpu uccnenoBaHUM YCTOWYMBOCTH 000JIOUKH UCTIONB3YIOT KPUTEPUA
Bri6epute o1H OTBET:

a. JIamyHoBa

b. Byonosa-T"anepkuna

C. Bnacosa

d. Putna

3. Jlnst cBeZieHHs BapUallMOHHON 33a]auu K CHCTEMe anreOpanyecKuX ypaBHEHUH HCIIONIb3YeTCs METOA
Bri6epute o1H OTBET:

a. byobnosa-I"anepkuna

b. Diinepa




c. Putna
d. BracoBa-KantopoBuua

4. Ilpu HCTIONB30BaHUM TEOPUU 000JOYEK, OCHOBAaHHOW Ha ['Hmore3e mpsAMoOil HOpMalu, CKOJIBKO
KpaeBbIX YCIOBUH JOJKHO OBITh 3aJ105K€HO?

Bribepure ouH OTBET:

a. 16

b.2
c.4
d. 8

5. JIJig penieHus CHCTeMbl HEIMHEHHBIX alireOpandecKuX ypaBHEHUM MTPH UCCIIEIOBAaHUN YCTOMYMBOCTH
000JI04€K HE TPUMEHSICTCS METO/T

Bri6epute oquH OTBET:

a. IIponoimkenus o napamerpy

b. Ditnepa

C. Pynre-Kyrra

d. IToceqoBaTeNbHBIX TPUOIHMKEHHUI

6. Kputnueckas Harpy3ka yBeIMUUBAETCs, €CIU...
BeiOepure oauH OTBET:

a. YBEIU4UTh JTUHEHHbBIE pa3Mephl

b. YBenu4uTh 4nuCIO KPACBBIX YCIOBHUI

C. YMEHBIINUTb PalyC KPUBU3HBI

d. YMEHBIIHUTH TOJIIMHY 000I0YKH

7. Metop penieHus HETMHEWHBIX 3a/1a4 TEOPUH OOOJIOUKH MOJPAa3yMEBAET ONPENEIUTh HANpPsHKEHHO-
ne(GopMHUPOBaHHOE COCTOSHUE IIPH ...

Br16epute ouH OTBET:

a. OJTHOM 3aJTaHHOW Harpyske (

b. [TocnenoBaTeIbHOM MHOTOKPATHOM YBEJIMUYCHUU HATPY3KHU ( ¢ maroM Aq

C. IBYX 3a/IaHHBIX Harpy3kax (1 u 2

8. YpaBHEHUs paBHOBECUS TEOPUHU 000JI0YEK, OCHOBAHHOM HA TUTIOTE3€ MPSMOIl HOPMaJH, COCTOUT U3
Bribepute oauH OTBET:

a. IBYX ypaBHEHUU

b. omHOrO ypaBHEHUS

C. TpeX ypaBHEHUI

d. yeTbIpex ypaBHEHHIA

9. YpaBHEHHUs paBHOBECHSI CO/IEPKAT HEU3BECTHBIX (PYHKIMMI
BeiGepute ouH OTBET:

a. yeThIpe

b. Tpu

C. OIHY

d. e

10. Cucremoil ypaBHEeHU Teopuru 00O0JIOUEK, OCHOBAHHOW HA TUIIOTE3€ MPSIMOW HOpMalld, SBIISETCS
cucremMa quddepeHIaTbHbIX YpaBHEHUN

Bribepute oauH OTBET:

a. 6-ro mopsaKa

b. 4-ro mopsiaka

C. 8-ro mopsaka

d. 2-ro nmopsiaka



OTBETHI HA TECTOBEIE 3aJaHus

Ne Bompoca oTBeT
1b
2a
3cC
4 a
S5¢C
6¢C
7b
8c
9b
10c

7.3. Cucrema OLICHMBAHUS PE3YJIHTATOB OOYYCHHS MO TUCHUILUIMHE (MOIYJIO) MPHU MPOBEICHUH TEKYIIETO

KOHTPOJIA YCIIEBACMOCTH

O11eHKa «OTIIMYHO)
(3auTeHO)

3HAHUSA:

- CUCTEMaTU3UPOBaHHbIE, IITyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JieaM
JUCLHUIIIMHBL, 2 TAK)KE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 34 IIPEAEIIbI
y4eOHOIl mporpamMmsl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUH, CUCTEMATUYECKN I'PAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOW U JONIOJIHUTENBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboueil mporpaMMoi o JUCHHUIUIMHE (MOIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLUENIUAX U HAIPABICHUAX JUCLIUILINHBI
Y J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yysl HAYYHBIE TOCTUKEHUS IPYTrUX
JUCLUILINH

HAaBBIKH:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamMme
KOMIICTECHITHIA;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaHJapPTHBIEC CUTYyaLUH;

- IPUMEHSET TeOPETUYECKHE 3HAHU JUIsl BBIOOpA METOJIMKU BBIITOJIHEHUS
3aJaHI;

- TPaMOTHO 00OCHOBBIBAET X0/ pEIICHUS 3a/1aY;

- 0e3ynpeyHo Bia/ieeT MHCTPYMEHTApHUeM Y4eOHOM TMCIUIUIMHBI, YMEHHUE €r0

3 PEKTUBHO HCII0JIb30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 3a]1a4;

- TBOpUYECKasi caMOCTOsITeNIbHas paboTa Ha
NPaKTUYECKUX/CEMUHAPCKUX/Tab0paTOPHBIX 3aHATUAX, AKTUBHO Y4acTBYET B
TPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUM




O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBHOM JINTEPATYPhI, PEKOMEHI0BAaHHOMN
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MIPaBWJIbHO U3J1araeT OTBETHI HA BOIPOCHI, YMEET JIelaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs paboTa Ha MPAKTUUYECKUX 3aHATHUAX, YIACTHE B IPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUHU, CTUIMCTHYECKOE U JIOTUYECKOE
M3JI0’KEHUE OTBETa Ha BOIPOCHI, YMEHHE JIaTh BEIBOJIBI 0€3 CYIIEeCTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaJIeeT MHCTPYMEHTapueM y4yeOHON AUCIUILIIMHBI, YMEHUE €T0 UCII0JIb30BAaTh B
pelIeHN TUTIOBBIX 3a]1a4;

- YMEET Mo/l pyKOBOJACTBOM MPENOJaBaTEeNs pellaTh CTaHIapTHBIE 3a1a4n
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHBII MUHUMAJIbHBIA YPOBEHb C(HOPMHUPOBAHHOCTH 3aSBICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS MTPH 0OOOCHOBAHUH aJTOPUTMA BHITIOJTHEHHS 3a1aHUi

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS MUCbMEHHON PabOThI);

- 3HaHHE OT/AEJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIbHON paboTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOXOAUMBbIE JJI OLEHKU 3HAHWM, YMEHUI U HaBBIKOB U (WJIK) ombITa MPpOodhecCuoHaTbHOM
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK 00 yJarOIIHXCS

Bomnpocsl k 3x3aMeny:

1. T'eomeTpuveckue COOTHOIICHHS JUIsi OOOJOYEYHBIX KOHCTPYKIMH C YYETOM TE€OMETPHUUYECKOM
HEJIMHEHHOCTH.
. ®u3nyecKue COOTHOUICHUSI TUHEHHO-YIPYTruX OaJoK U IUIUT.
. ®u3nyeCcKue COOTHOUIEHUSI TMHENHO-YIIPYTUX 000I0YEK.
. Ycunus, MOMEHTBI, IONIEPEYHbIE CUIIBI.
. OYHKIIMOHA MTOJHON MOTEHINAIBHOW YHEpIruu AehopMaIii KOHCTPYKLIUH.
. Monens nedhopmupoBanus Tuna TUMOLIEHKO. YUeT NONEPEUHbIX CBUTOB.
. BeiBog 13 (pyHKIIMOHANA S)HEPTUU YpaBHEHUI PaBHOBECHS.
. Buapl 6anok, miut u odosouek. [Tapamerpsl Jlsme.
. CriocoObI 3aKkperuieHus: KOHTypa. Bupl mpukiiasBaeMbIX Harpy30K.

10. Meton Putna.

11. Meton ByonoBa — 'anepkuna.

12. MeTo1bl pelieHrs HeTMHEWHBIX alreOpandecKuX YPaBHEHHUH M MX CHCTEM.

13. Meton Ditnepa ais pemeHus 3anayu Komm.

14. MeToiuka UCCle1I0BaHUsl YCTOMYUBOCTH 3JIEMEHTOB CTPOUTEIbHBIX KOHCTPYKLIUMN.

15. Meron JlsmynoBa. ['paduku 3aBucHMOCTEH «HArpy3ka — nepemenienne». Haxoxaenne BEpxXHUX U
HUKHUX KPUTUYECKUX HArpy30K.

16. MccnenoBanue 0cOOBIX TOYEK MPH PEIICHHH 33[a4 yCTOWYMBOCTH. MccienoBaHue onmpeaenuTens
MaTpuilsl SIkoowu.

17. KoHeuHO371€EMEHTHBIE POTrPaMMHbIE KOMILIEKCHI OOIIET0 Ha3HAYEHUSI.

18. Marematrnueckue maketsl Maple, MatLab.

19. H3otpomHbie M OpTOTpomHBIE MaTepuainbl. OcoOeHHOCTH IeGOpPMHUPOBAHUS KOHCTPYKIHMUA H3
OPTOTPOITHBIX MaTepUAJIOB.

20. Kputepuu npo4HOCTH.

21. Buzyanuzanus 1nosiei mporuooB U HApsHKEHU.

22. BolYMCIUTENBHBIN SKCIIEPUMEHT IO KOMIIBIOTEPHOMY MOJICITMPOBAHHIO ITpoliecca 1ehOpMUPOBAHUS
3JIEMEHTOB CTPOUTEIbHBIX KOHCTPYKIIMHM.

23. Marematudyeckue MoOJENH JIe(GOPMHUPOBAHUS HIIEMEHTOB CTPOUTENIBHBIX KOHCTPYKLHUH B
r€OMETPUYECKH HEIMHEWHON ITOCTaHOBKE.

24. OCHOBHBIE XapAKTEPUCTUKU MIEMEHTOB CTPOUTEIbHBIX KOHCTPYKIIHH.

25. Mertoauka penieHust HeTMHENHbBIX 3a/1a4 [ 3JIEMEHTOB CTPOUTENBHBIX KOHCTPYKLIUH.

26. BeIuuCIuTENbHBINA SKCIIEPUMEHT 110 KOMIBIOTEPHOMY MOJIEIMPOBAHUIO IIpoliecca JepOopMUPOBaHUS

OO0 IO DN K~ W

7.4.2. IlpakTryeckue 3ajaHus 1J1s MPOBEICHHs TPOMEKYTOUHOM aTTecTali 00yJaroImuxcst

[Mpumep 3ananus (I1K-4.2, T1K-4.3):

Hcnonp3ys cpey aHaIuTHYeCKUX BeraucieHuit Maple, pa3paboraTh KOMIBIOTEPHYIO IPOTPaMMYy st
aHaIM3a MPOYHOCTH IHHApHYeckod maHenn c¢ mapamerpamu h=0.01*N m, a=N M, b=1 pax R=54 m
E=2.1*10"5 MIla, rne N — Homep Omiera. cronb3zoBate Metoa HeioTona u meton Putia.

7.4.3. IIpumepHble TEMBI KypcoBOil paboThI (ITpoeKTa) (pU HATHYUH)

KypcoBoit mnpoekr «KommbpioTepHoe MOJenUpoBaHHE Iporecca JIehOpPMHPOBAHUS HIEMEHTOB
CTPOUTENBHBIX KOHCTPYKIWi». CTyIeHThl IOJDKHBI pa3paboTaTh aITOPHUTM pacdyera HalpsHKEHHO-
1e(OpPMUPOBAHHOTO COCTOSIHUS O0OJOYEYHOM KOHCTPYKIIMM C Y4E€TOM TI'€OMETPHUYECKOW HEIMHEHMHOCTH, a
TaKXKe pearn30BaTh €ro ¢ MPUMEHEHHEM COBPEMEHHBIX TEXHOJOTHH MporpamMMHupoBaHus. J[OIDKHO OBITH
pa3paboTaHo y3KOCHEIHATM3UPOBAHHOE MTPUKIIAHOE IPOrpaMMHOE 0OeciedeHue.

HeoOxomuMo peann3oBaTh aHAIN3 YCTOWYMBOCTH KOHCTPYKIIMH, TPOBECTH pacUeThl HEKOTOPBIX
BapUaHTOB KOHCTPYKILHUH, TOKa3aTh CXOJUMOCTb YHCICHHBIX METOJIOB.

BapuanTs! 3amanuii GopMUpYOTCSI H3MEHEHUEM BHJIa TEOMETPHH OOOJIOUKH, BUIA MPHKIIAIBIBACMOMN
Harpy3kH, croco0a 3aKkperuleHusi KOHTYpa, HCIOJb3YyeMOr0 YHCICHHOIO METOAa JUIi MHMHUMU3AINU
(GyHKIIMOHATIA WM PEIICHHUS CUCTEMBI HEJIMHEHHBIX alre0pandeckux ypaBHEHUH.

B kadecTBe ONMONHUTENBHOTO 33JaHUS BO3MOXKHA peaju3alus B MporpaMMe aHajiu3a MPOYHOCTU
KOHCTDVKIIHH.



7.5. Meroandeckue MaTepuaibl, ONPEAESIONne MPOLeAyphl OLICHUBAHUS 3HAHUM, YMEHUN, HABBIKOB U (MJIM)
OTIbITa MPO(ECCUOHANBHOMN AEATEIbHOCTH, XapaKTepU3yIOIUe 3Tarbl POPMUPOBAHUS KOMIIETEHIIUMA

IIpouenypa mnpoBeneHUs NPOMEKYTOUYHOM aTTECTAlMM M TEKYLIEr0 KOHTPOJSA YCIEBAEMOCTH
perIaMeHTHpPYyeTCs JOKAJIbHBIM HOPMATUBHBIM AKTOM, OINPEAEISIOUIUM MOPSII0K OPraHU3alui U IIPOBEICHUS
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00y4aroIIuXCsl.

[Tponienypa oueHuBaHUS (HOPMUPOBAHHS KOMIIETCHIIMHA TPU MPOBEACHUU TEKYIIETO KOHTPOIS
npuBeAcHa B 1. 7.2.

THUIOBBIE KOHTPOJIBHBIE 3a/1aHUS WIM HHBIE MaTEPUAJIbl TEKYILETO KOHTPOJIS IPUBEJEHBI B 1I. 7.3.

[TpomexyTouHas aTTecTalus Mo TUCHUIUIMHE TPOBOAUTCS B (hOpMeE KypCOBOTO MPOEKTa U IK3aMEHa.

KypcoBoii IpOEKT 3aIUIIAETCS CTYACHTOM.

Ok3aMeH mpoBoAuTca B ¢opMe coOeceloBaHHsS U BBIIOJHEHUS MPAKTHUECKOro 3anaHusi. B
9K3aMEHALIMOHHBIN OUJIET BKIIOYEHO JIBa TEOPETUYECKUX BOIPOCA U IPAKTUUECKOE 3a/1aHNE, COOTBETCTBYIOIIINE
coJiep>KaHuI0 (OPMUPYEMBIX KOMIETEHUUH. DK3aMeH MPOBOIUTCS B yCcTHOH (opme. (s MOATrOTOBKH MO
9K3aMEHAaLlMOHHOMY Omiety orBoauTcs 40 MUHYT.

7.6. Kpurepuu oneHuBaHus chOPMUPOBAHHOCTH KOMIICTCHIIUN TTPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTallUN

YpoBeHb OCBOCHHSI M OLICHKA
Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBICTBOPUTENBH [ OLEHKA «XOPOILIO» OrneHka «OTIIMYHOY
HOY o»
«HE 3a4TEHO» «3a4TEHO»
YpoBeHb OCBOCHHUSI | YPOBEHb OCBOEHUSI | YPOBEHb OCBOCHUS VYpoBeHb OCBOCHUS
KOMITETCHIHT KOMITETCHITHT KOMITETCHIINH KOMITETCHIINH
«HEIOCTAaTOYHBIN». «IOPOTOBBIIT». «MPOABUHYTHIN. «BBICOKHII.
Kommereniun He Kommerennun Kommerennun Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI.
3nanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHus oOMIMpHEIE, 3HaHUs
YMEHHUSI U HaBbIKU HE | 0a30BbIe CTPYKTYPHI | CHCTEMHBIC. YMEHHUS [ apryMEeHTHUPOBaHHBIE,
Kputepuu chopMUpOBaHBI 3HAaHUU. Y MEHUs HOCSIT BCECTOPOHHHE. Y MEHHUS
OLICHUBAHHUS (dbparMeHTapHbI U PENpPOAYKTUBHBIN |yCHEIIHO MPUMEHSIOTCS
HOCAT XapakTep, K PELICHUIO KaK
PEenpOyKTUBHBIN MPUMEHSIOTCS K TUIIOBBIX, TaK U
Xapaxrep. PEIICHUIO TUTTOBBIX HECTaHaPTHBIX
JemoHCcTpUpyeTcs 3a7laHUN. TBOPUYECKUX 3a/1aHUMU.
HU3KHHA YPOBEHb JeMoHCcTpHpyeTcs JlemoHCTpHpyeTCs
CaMOCTOSITEJIbBHOCTH JIOCTaTOYHBII BBICOKHI YPOBEHb
MPaKTUYECKOTO YPOBEHb CaMOCTOSITEIIBHOCTH,
HaBbIKA. CaMOCTOSATEJIbHOCTH | BBICOKAsl aJallTUBHOCTh
YCTOMYHBOTO MPaKTUYECKOTO HABBIKA
MPaKTUYECKOTrO
HaBBIKA.




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JIONOJTHUTEIBHBIX  |HETOYHbIE OTBETHI HA | IPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIIBHBIX

BOIPOCOB.




He moxet BriOpaTh UcnbiThiBaeT bes 3aTpynHenunit [Ipumenser
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHUS 33JJaHUMN. | BBIOOPY METOJIUKH CTaHJIapTHYIO JUIS1 BBIOOpa METOTUKH
Jomyckaet rpyObie BBIIIOJTHCHHS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIUOKH TpH 3aJIaHuMH. BBITTOJTHCHUS He nomyckaet omm6ox
BBITIOJTHEHUH 3a/1aHul, | JlomyckaeT ommoku 3aJaHuH. IIPY BBIITOJIHEHU U
HapyLIAKIINUEe JOTUKY | TpH BeIMoJHeHUH | JlomyckaeT ommoku 3aIaHHH.
peleHus 3a1ay. 3aJ]aHU, HAPYLIEHUSA | TPU BBIIOJIHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTMKU PELICHUS 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad. HapylIarue pe3yJIbTaThl
BJIaJICHUE He moxxet 060cHOBaTH HcnbITEIBaeT JIOTUKY PEIICHHs] | BBINOJHEHUS 3aJaHUM.
HaBBEIKAMH aJTOpUTM 3aTPYJIHEHHUS C 3a71a4 I'pamoTtHO
BEITIOJTHEHUS 3a1aHuid. | opMynupoBanueM | Jlemaer KOppeKkTHbIE |  00OCHOBBIBAET XOJ
KOPPEKTHBIX BBIBOJIBI 110 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneIThIBaCT peLICHUS 3a/1a4H.
sarpynHeHus mpu | OGOCHOBBIBAET X0/
000CHOBAHHUH penieHus 3a1a4 6e3
anropuTMa 3aTpyHECHUM.
BBIITOJIHCHUS
3aJIaHH.

OrneHka 1o JMCHMIUIMHE 3aBUCUT OT YPOBHS C(OPMHPOBAHHOCTH KOMIIETCHIIMM, 3aKpEIJICHHBIX 32
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
or 4,5 o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTENBHO»/ «HE 3aYTEHO» BBICTABISETCS, €CIU CpeaHee apudmernyeckoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOANYeCKOE 1 MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U IONOJHUTEIBHOMN JIUTEPATYpPbl, HEOOXOIUMOM /711 OCBOCHUS AUCLMILTUHBI (MOTYJIS)

KomngectBo
AK3EMILIIPOB/3IIEKTP
OHHBIH agpec DbC

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/11 yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 Kapnos B. B., Maremarnueckoe MOAEIMPOBAHUE, aITOPUTMbI MCCIEA0BAaHUS OBC
MOJIEJIH, BEIYUCIUTEIbHBINA SKCIIEPUMEHT B Teopuu oboodek, CII16., 2006

5 Kapnos B. B., [lanun A. H., MaremaTuueckoe MOJEIUPOBAHHE W PACUET 9BC
AJIEMEHTOB CTPOUTENbHBIX KOHCTpYKIHH, CII0., 2013

3 AtuckoB A. 1O., bapanosa JI. A., Kapros B. B., Mockanenko JI. I1., CemenoB 9bC
A. A., KoMrbroTepHbIe TEXHOJIOTHH pacdera obonouek, CII6., 2012

JonoJHuTeIbHAA JUTEPATYPA

JlykameBuy A. A., Teopust pacuera rutactud u obonouek, Cankr-IlerepOypr: OBC

1 [Canxkrt-IletepOyprckuii  TOCYAapCTBEHHBI  apXHTEKTYPHO-CTPOUTEBHBIM
yauBepcutet, 9bC ACB, 2017

2 |[letpos B.B., Teopus pacuera mactuH 1 obonouek, Mocksa: ACB, 2018 9BC




3 |reopum 1utacTHH ® 00Oomouek», Kazanb: Kasauckwuii

KaromoB P. A., KoHcniekT nekiuii «OCHOBBI TEOPUU YNPYTOCTH U DJIEMEHTHI 9BC

apXUTEKTYPHO-CTpOoUTENbHBIN yHUBepcuTeT, DbC ACB, 2015

roCyAapCTBEHHBIN

vHuUBepcureT, Al I1lu Op Menua, ObC ACB, 2016

[lopmikoB A. A., AcraxoBa A. S., Lpioun H. 1O., OcHOBBI Teopuu ynpyrux 9BC
4 |tonkux o06osouek, MockBa: MOCKOBCKHI TOCYIapCTBEHHBIH CTPOHTEIBHBIN

OOyuaromuecs u3 yrciia HHBaIUA0B ¥ jnil ¢ OB3 o0ecrieunBaroTCs MeYaTHBIMHU | (FITH ) DJIGKTPOHHBIMHU
o0pa3oBaTeNbHBIMH pecypcamMu B (popMax, alaliTHPOBAHHBIX K OTPAHUYEHUSAM UX 310POBbSL.

8.2. Ilepeuenp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «HTepHeT», HeoOXOIUMBIX s

OCBOCHUS AUCIUTUIMHBI (MOTYJIs)

Haumenoanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aapec pecypca

Caiir xomnanuun MathWorks, Belmyckaromeii MareMaTH4eCKui
naker MATLAB

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

Caiit xommanuu Maplesoft, Beimyckaromieii MareMaTHYECKHIA
naker Maple

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

8.3. [lepeueHnb coBpeMEeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

Cucrema aucranimonnoro ooydenus CII6GIACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenscrsa "FOPAUT"

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

DJIeKTpOHHO-0MOIHOTEUHAs cucTema u3naareiapcTsa " IPRbooks"

http://www.iprbookshop.ru/

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

Hayunas 3JIEKTPOHHAs
oubamnoreka ELIBRARY.RU

8.4. IlepedyeHp WHGPOPMALMOHHBIX TEXHOJOTHH, HCIOIB3YEMBIX IPH OCYHIECTBICHHH O0Opa30BaTEIBHOTO
npolecca IO JWCLUUIUIMHE, BKIOYas IepeuyeHb JIMIIEH3MOHHOTO U CBOOOJHO pPAaclpOCTPaHIEeMOro

IPOrpaMMHOTO 00eCTICUeHUs

HanmenoBanue

Crnioco6 pacnpocTpaHeHus
(JIU1IEH3MOHHOE WK CBOOOJIHO
pacupocTpaHsIeMoe)

Microsoft Windows 10 Pro

Horoop Ne 132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTsl MaiikpocodT, goroop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

Horoop Ne 132009689201 ot
18.12.2020r [IporpammubIe
npoaykTel Maiikpoco¢Tt, noroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Visual Studio 2017

HoroBop Ne  J132009689201 ot
18.12.2020r [IporpammubIe
npoaykTsl Maiikpocodr, noroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,

Project Professional 2016, Visio

Professional 2016, Office 2016.

MAPLE  pmoroBop  NeG/H  or
Maple Bepcus 2017 21.06.2017 ¢ AO "Co¢rJlaitn Tpeiin"

0OeCCPOUHBIN

MATLAB JIOTOBOP

Matlab Bepcus R2019a

NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiin [IpoexTsr"

8.5. MarepuaiabHO-TEXHUYECKOE 00€CTIeUeHNE TUCIUTIITUHBI
Caenenust 00 OCHAIIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHHH JIsl CAMOCTOSITEIbHON PabOThHI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
JUTSI CAMOCTOSITEIIbHOM paOOThI

OcHaiieHHOCTh 000pYJOBAHUEM U TEXHUYECKUMHU
cpelacTBaMu 00y4yeHus

47. KomnboTepHbIH Ki1ace

Paboune mecra c 1K (cTO KOMIBIOTEPHBIH, CHCTEMHBIN
OJI0OK, MOHHTOp, KJaBHATypa, MBIIIb), CTOJ pabouui,
noakaoueHne kK kommbiorepHoit cetm CIIGIACY,
BBIXO/ B Internet.

47. IToMenieHus JUIsl CAMOCTOSATEILHON PabOTHI

[Tomemienue 17151 caMOCTOATEIbHONU PAOOTHI (UM TATIBHBIN
3an Oubmuoteku, aya. 217): I11IK-23 wt., B T.4. 1 mwt.- [IK
mist gun ¢ OB3  (cucremsbiii  OJIOK, MOHHUTOD,
KJIaBUATypa, MbIIb) C TOJKIIOUYECHHEM K CETH
«IHTEepHET» M 00ECIIEYeHUEM JIOCTYIA B SJICKTPOHHYIO
uH(popMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

47. VY4eOGHBIE ayIUTOPUM Ui TNPOBEICHUS
NPaKTUIECKUX 3aHATHA, KypCOBOTO
IPOEKTUPOBAHUS (BBIMOJIHEHHUSI KYpCOBBIX paboT),
TPYNIIOBBIX W WHIUBUAYAITBHBIX KOHCYJIBTAIUH,

TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘IHOI‘/’I aTTeCTaluu

VYyeOHass ayauTopusi Al NPOBEINCHHUS MNPAKTUYECKUX
3aHATUH, KypCOBOIO IPOEKTUPOBAHUS (BBIMOJIHEHUS
KYpPCOBbIX paboT), TpYIIOBBIX U HWHAMBHUIYaAJIbHBIX

KOHCYNbTAIUH, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHOMN
aTTeCTalluu — KOMILJIEKT MYJIbTUMEAUITHOTO
o0opynoBaHus (mepcoHanbHBIM KOMIIBIOTED,

MYJbTUMEAUNHBIA TMPOEKTOP, IKpaH, ayJuo-CUCTEMA),
JI0CKa MapkepHas Oenas sManeBasi, KOMIUIEKT y4eOHOM
Mebenu, TOJKIIOYEHHE K  KOMIIBIOTEPHOH  ceTu
CII6I'ACY, Bbixon B HTeEpHET.

I[J'ISI HHBAJIMJ0B U JIUI] C OB3 o0ecnieunBaroTCS CIICHHUAJIBHBIC YCIIOBUA IS TTOJTYUCHUA 06pa3OBaHI/I${ B
COOTBETCTBHH C Tpe60BaHI/IHMI/I HOPMAaTUBHO-ITPABOBBIX JOKYMCHTOB.
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