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1. lesin 1 3a1a4n OCBOEHUS IMCHUIJIMHBI (MOIYJIs1)

HCH}IMI/I OCBOCHHSA AUCHUIIIIMHBI ABJIIAIOTCA OCBOCHUE CHCTEMBbI 06H_[I/IX IMPUHIUIIOB, MOJIOKEHUU U
METOJIOB TOCTPOCHHS CHUCTEM HWHIXXEHEPHOTO aHayiM3a; MpuoOpeTeHHue O0a30BbIX 3HAHUK O MPOTPAMMHBIX
TCXHOJIOTHAX, HUCIOJIB3YCMBIX IIPpH pa3pa60TKe nporpaMMHOI0O 06GCHGI-IGHI/ISI aBTOMAaTu3allii HHKCHCPHBIX

PacucToB

3amayaMy OCBOEHUS JUCLMIUIMHBI SIBISIFOTCS PACCMOTPEHUE BOIPOCOB MPOEKTUPOBAHHUS MOABEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, JTOPOXKHBIX CPEICTB U 000pymOBaHUs, (Hajiee UCHOIB3YyeTCs 0000maronuit
TEPMUH «CTPOUTEIbHBIC MAILIHBIY).

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue

Ko n nHaumenoBaunue

[Inanupyemblie pe3ynbTaTbl 00y4eHUS O

KOMIIETEHIINH MHMKATOpa TOCTHKEHUS JTUCIUILINHE, 00eCeunBaloIIne TOCTIKEHNE
KOMIIETCHIINU IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OITIOI]
TTK(ID)-1 Cnoco6eH|IIK(I1)-1.1 Bemonuser cOop|3naer
CaMOCTOSITENIbHO W (WJIM) B|HCXOTHBIX JTAaHHBIX mii[Metoasl cOopa ¥ aHaNM3a JAHHBIX IS
KOMaH7Ie pa3pabaTsIBaTh|pa3paboTku UGPOBOI Moaenu|pa3paboTku HUGPOBLIX MOJeIeH
U (POBYIO MOJIeITb [pa3pabaTeiBacMON W |yMeeT
HA3eMHOI TPAHCIIOPTHO- |3KCILTYyaTUPyeMOU HA3eMHOI | AHATM3UPOBATH, CUCTeMAaTU3UPOBATh u
TEXHOJIOTUYECKON MAIIMHBI|TPAaHCIIOPTHO- TEXHOJIOTUYECKOi|00pabaTpiBaTh TOMy4YeHHBIE B Xoie cOopa
1 (WIH) ee KOMIIOHEHTOB MaIlTUHbI u (wm) ee|1aHHbIe
KOMIIOHEHTOB ~ Ha  CTaJMAX|BJIaJeeT HABbIKAMH
KU3HEHHOTO nukia,|HaBeikamu  paboTel ¢ 0a3aMu  JIaHHBIX,
YCTQHOBJICHHBIX B TEXHUYECKOM|METOAAMHU TIOWCKa B Pa3TUYHBIX
3aJlaHuu MH(OPMALIMOHHBIX CUCTEMAX
[1K-4 Cnocoben npoBoauth|[IK-4.5 CocraBnsier mnpoekT|3HaeT
OLIEHKY  TEXHOJOTUYHOCTH|MPEIIOKEHUH B TEXHHUYECKOC|HATMYME W  OCOOCHHOCTH  HCIIOJIb30BAHMS
MPOEKTUPYEMOIl Ha3eMHOM|3a/laHue Ha pa3pabOoTKy HOBOM|CHENHATU3UPOBAHHBIX MAKETOB PACIIMPEHUS B
TPaHCIOPTHO- WA MOJICpHU3UPOBAHHOM |KaXK 101 U3 N3YUYEHHBIX CHCTEM

TEXHOJIOTUYECKON MalIuHBI
U (WaM) ee KOMIIOHEHTOB U
COIJIaCOBaHUE ee
KOHCTPYKTOPCKOU
JOKYMEHTAUU

Ha3eMHOMN TPaAHCIIOPTHO-
TEXHOJIOTUYECKOM MAalIuHbl U
(M) ee KOMITIOHEHTOB

ymeet
COCTaBJIATH IPOrpaMMbl Ha BCTPOCHHBIX A3BIKAX
nporpammupoBanus.  Co3maBaTh — MPOCTHIE

rpaduiecKre MpUI0KeHUS

BJIa/leeT HABbIKAMU

HABBIKAMU PEIICHUS YpaBHEHWH, HEPaBEHCTB,
muddepeHIMaTbHBIX YPaBHEHUH U TOCTPOCHUS
rpau4ecKuX UILTFOCTpAIHit

3. Yka3aHue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Jannas aucuurnianHa (MoAyib) BKIoYeHa B bnok «/luctumumnel, moxynu» b1.B.10 ocHoBHOIA
npodeccuoHaibHONW 0o0pa3oBaTeabHO mporpammbl 15.03.03 Tlpuxnagnas MexaHuWKa ¥ OTHOCHUTCS K 4acTH,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTENbHBIX OTHOLICHUH y4eOHOTO MiaHa.

Ne e UICCTBYIOMNE T CIUALIHEL Kon u HauMeHoBaHuE MHIUKATOPa

/1 pel yromue jcet JOCTHKEHHUSI KOMIIETCHITUHU

1 |Ousnka VK-1.1, YVK-1.2, VK-2.4, OIIK-1.1,
OIIK-1.2, OIIK-1.4, OIIK-1.5




duzuka

3HaTh:

dbyHIaMeHTaIbHBIC (GU3NIECKUE TTOHATHSA, ((U3NICCKHE BETUYMHBI U STUHUIIBI X U3MEPCHHUS,

OCHOBHBIE METOJbl HCCIICJIOBAHHS M aHallM3a, MPUMEHSIEMbIe B COBPEMEHHON (M3HKE M TEXHUKE;
0a30BbIC TCOPUM KJIACCHYCCKOM W COBPEMEHHOW (HU3MKH, a TakKe€ OCHOBHBIC 3aKOHbI W IPUHITUIIBI,
YIPABIISIONIUE PUPOTHBIMU SIBJICHUSIMH U IIPOLIECCAMU, HA OCHOBE KOTOPBIX pa0OTaIOT COBPEMEHHBIC TIPUOOPHI

VYMern:

paboTaTh ¢ MPOCTEHIIIMMU anmaparaMu, MPUOOpaMH U CXeMaMH, KOTOPBIC UCTIONB3YIOTCS B

(GU3HMYECKUX W  TEXHOJOTHMYECKHX JIabopaTopusix, W TOHUMATh MPUHIMUIBI WX JCHCTBUS,
OPUEHTHUPOBATHCSA B COBPEMEHHOU U BHOBB CO3/1aBAEMOM TEXHUKE C 1I€JIbIO €€ OBICTPOr0 OCBOEHUSI, BHEPECHUS U
3((PEKTUBHOTO UCIIOIB30BAHMS B IPAKTUUYCCKON ACSITSIBHOCTH

Braners:
pUeMaMy 1 METO/IaMH PEIICHUsI KOHKPETHBIX 3a7a4 U3 Pa3IMYHbIX 001acTei PU3UKH, yMETh
JIeNIaTh IPOCTEHINNE OIICHKH U PAcUeThl JJIs aHAIHM3a PU3NICCKUX SIBICHUIN

Ne Kon u HanMeHoBaHMe UHIMKATOpA
[Tocnenyromuye TUCHUIIITUHBL
H/ II JOCTUXKECHUA KOMIICTCHIITUN

1 I/IH(bOpMaLII/IOHHI)Ie TCXHOJIOTMHN XHU3HCHHOI'O IHWKJIa HA3€MHBIX

[1K-4.3, T1K-6.2, IIK-8.6
TPAHCIIOPTHO-TEXHOJOTHYECKUX MAIIVH

4. O0beM AUCHMILIMHBI (MOAYJIS) B 3a4YE€THBIX €IMHUIAX € YKA3aHHEM KOJMYECTBA aKaJeMHYEeCKHX
YacoB, BbIJIEJEHHBIX HA KOHTAKTHYIO Pa0doTy oO0ydaioumuxcs ¢ npemnojgaBareseM (M0 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yarmmuxcs

Cemectp
W3 HUX yackl Ha
Bun yuebHolt paboTbl Beero MPAaKTHYECKYIO
JacoB o 6
JITOTOBKY
KonTakTHas padoTa 80 80
Jlexumonneie 3anstus (Jlek) 32 0 32
[pakTuueckue 3austus (Ip) 48 12 48
WNnas xouTakTHas padoTa, B TOM YHcJjIe: 0,5 0,5
KOHCYJIBTAIIMU TI0 KYpPCOBOH paboTe (TIPOeKTy), 1 1

KOHTpoJIbHBIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTecTaluio (caava 3a4era,
3adeTa ¢ OIEHKOH; 3alIuTa KypCOBOW pabOTHI 0,25 0,25
(mpoekTa); cmaya KOHTpOIBHEIX padot (PI'P))

KOHTAaKTHas pa60Ta Ha aTTeCTallnio B CCCCUIO

0,25 0,25
(KOHCYJIbTAIUS TIePe)T PK3aMEHOM U C/laya dK3aMeHa)
Yacnl HA KOHTPOJIb 8,75 8,75
CamocrositenibHasi padora (CP) 89,75 89,75
O0mas Tpy10eMKOCTh TUCHUILIUHBI (MOIYJIS)
gacel:| 180 180
3aYeTHbIE ¢TUHHUILI: 5 5

5. Copep:xanue IMCHUIUVIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE IO Ppa3aejnaM (TeMaM) € YKa3aHMeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4eCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTuveckuii T1aH TUCIUTUIMHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHIUKATOP
3 13 JIP B a
Ne Pasgensl qUCUUIUTUHEL g JICKIHH CP cero, JIOCTHUKEHU
5 yac. o
couneren
BCCro YECKYIO BCCTro YECKYHO BCECTro YECKYHO Un
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. BBenenue
I1K-4.5,
11 Beenenne B paspaborky CAE 6| 2 7 11 TIK(LT)-
MPOrPaMMHBIX KOMIUIEKCOB 11
I1K-4.5,
19 Pazpaborka apxurektyp CAE 6| 2 2 2 12 18 TIK(LT)-
CUCTEM MH)KXEHEPHOTO aHalIn3a 11
Mertonsl NOCTPOCHHS TK-4.5,
13, |[mporpammmubIx peammsatmii| o | 4 8 8 10 ) TIK(ID)-
" |cnoxHBIX BBIYMCIIMTEILHBIX 11
METOJIOB
2. |2 paznen. Has KoHTaKTHas
pabora
I1K-4.5,
2.1. |3auer 6 1,25 TTK(LT)-
1.1
3. |3 pazmen. Konrpons
I1K-4.5,
3.1. |3auer 6 1 TTK(LT)-
1.1
4. |4 paznen. Ananus
Pazpabotka ApXUTEKTYpPBI [1IK-4.5,
4.1. [crmoxHOr0 BBEIYHMCIIUTENBbHOTO| 6 | 4 7 12 23 TTK(LL)-
MeToaa 1.1
I1K-4.5,
4.2. |PazpaboTka CTPYKTYyp JTaHHBIX 6| 4 7 12 23 TTK(LT)-
1.1
HuTrerparus CO3JIaHHBIX I1K-4.5,
4.3. |cTpykTyp AaHHbIX B pamku CAE| 6 | 4 7 12 23 TTK(LT)-
CHUCTEMBI 1.1
I1K-4.5,
4.4. |ITporpammuas peanusauus CBM| 6 | 4 7 2 12 23 TTK(LL)-
1.1
OTtimagka 154 arpoOarust 127 [1IK-4.5,
4.5. |co3nanHoOM nporpaMMmHoii| 6 | 4 10 5’ 26,75 | TIK(LY)-
peanuzanuun CBM 1.1
5. |5 paznen. Koutpomus
I1K-4.5,
5.1. |9x3amen 6 8 TTK(LT)-
1.1




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
. HaunmeHnoBaHMe U KpaTKOe CoAepKaHUE JIEKIIUH
/1 U TEMBI JIEKITUHA
Beenenue B pa3paboTKy IpOrpaMMHBIX KOMITJIEKCOB.
OcobenHoctu pazpabOTKH MPOrPAaMMHBIX KOMILIEKCOB M BBIYHCIUTEIBHBIX
BBenenue B pa3paboTky
IIPOrpaMMHBIX CHCTEM MHXEHEPHOro aHajiu3a. JletanbHoe
1 CAE nporpamMmMHBIX ..
MPOEKTHUPOBAHUE MPOrpaMMHOr0 Komiuiekca. OOecriedeHune TpeOOBaHUIA:
KOMIIJIEKCOB
paclmpseMoCTb, MaCIITAOUPYEMOCTh, Y100CTBA COIIPOBOXKAECHUS.
Knaccuyeckue MeToabl IPOEKTUPOBAHUS.
PazpaboTka apXuTekT . .
2 p CAE CHETGM P CrpyktypHblii moaxoa. Amnamu3 TpeboBanmii. Hemoctatku. OcHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS ITPOIPAMMHBIX KOMIUIEKCOB.
MH)XEHEPHOr0 aHaJIn3a .
[IpoexTnpoBanue  Wepapxuii  KjIaccoB  (MPUKIATHBIE  IPOTPAMMBIL,
OMOIMOTEKH, KapKachl).
M OcoOeHHOCTH ~ CHCTEM  WH)XEHEPHOTO  aHanu3a  (BBIUYMCIUTEIBHBIX
€TO/BI IIOCTPOCHUS . . )
. P nporpaMMHbIX cucreM) (maaee CAE— computer-aided engineering).
IIPOrpaMMHBIX
3 peaM3aIyii CI0KHBIX
BBIYUCIIUTENIBHBIX
METO/IOB
Pazpabotka oOmeit cxembl apxurekTypsl CBM B pamkax Tpex3BEHHOMH
Pa3paboTtka apxuTekTypbl
apXUTEKTYphl KJIMEHT-CEPBEP.
6 CJIO’KHOTO
BBIYUCIIUTEIILHOTO
MeTo/1a
Pa3zpaboTka Ha ypoBHE NaHHBIX: CO3JAHUE PEISALMOHHBIX CTPYKTYp JAaHHBIX
U1l XpaHEHUs! BXOAHBIX
7 Pa3paboTKka CTPYKTYp |¥ BBIXOJIHBIX JJAHHBIX.
JTAHHBIX
Pa3paboTka Ha ypoBHE M0JIb30BaTEIs.
HNuTerpanus co3naHHbIX
8 CTPYKTYp AaHHBIX B
pamku CAE cucremsl
9 [TporpamMmHast PazpaboTka Ha JIOTHYECKOM YpOBHE.
peanmuzanuss CBM
Ornagka coznanHoON nporpaMMHoy peanusaunn CBM Ha npumMepe TecToBoi
Omnazka u anpobanus  |TOCTAHOBKHM 3aa4H.
10 |co3maHHO# MpOTrpaMMHON

peanuzauuun CBM

5.2. IlpakTnyeckue 3aHsATUs

HaumenoBanue paznena

Ne .
Wi | ¥ TSMbI IPaKTHUECKHX HanmeHoBaHue U co/iepikaHue MPAKTHUECKUX 3aHATHI
3aHATHI
ApXUTEKTYpbl ~ HPOTPaMMHBIX  KOMIUIEKCOB  (MOHOJUTHBIE,  KIIHEHT-
PaspaGoTka apxutekTyp |CEPBEPHEIE).
2 CAE cuctem OcOOEHHOCTH MPOTPAMMHBIX APXHTEKTYP CHCTEM HH)KCHEPHOTO aHaIn3a.

HWHXXCHCPHOI'O aHalIn3a

HWcrnonp30BaHNe MPUHIUIIOB IIO-CTPOSHHS HEpapXuil KiIaccoB Ha 0Oase
uHTepQeiicoB (MIIOCH 1 MUHYCHI). BBeienue B 060011eHHOE




npoektupoBanue. [lonsitue ctparerus. Pazpaborka kapkacoB cucTeM Ha 0aze
crpareruid. [lpunnun mopenb- Bua-xkoHTposuiep (MVC). TectupoBanue
MIPOrPaMMHOTO obecrievyeHus. ConpoBoxieHuE pa3paboTaHHOTO
MPOTrPaMMHOTO 00€CTIeUeHHUS.

Pa3pa60TKa BBIYUCIIUTEIBHBIX IIOACUCTEM B paMKaxX KIHCHT-CECPBEPHBIX

ApPXUTEKTYP.
Mertoapl moctpoenusi |Co3gaHue  MHOPACTPYKTYpbl A HPOBEAEHUS  pacyeToB  Ha
MIPOrPaMMHBIX BBICOKOITPOU3BOAUTEIIBHBIX BBIYUCIIUTEIbHBIX CUCTEMaX
3 peanusanuii cnoxueix |(cymepkomnbrorepax). I[lpumeHenue moHsTHH Teopun rpadoB Ui
BBIUMCIUTENbHBIX pa3paboTKH MPOTPAMMHBIX PEATU3aIUi CJI0KHBIX BRIYHCIUTEIIBHBIX METOIOB
METOJIOB (CBM). Obecnieuenue aBTOMAaTU3aluU pacrnapanieIuBaHus
BBIUHMCIUTENBHBIX MpOLIEAYp HAa YpPOBHE apXUTEKTyphl CO3/1aBacMOM
nporpammHon peanuzanuu CBM.
Metonsl mocrpoenus |[Ipumenenne CAE  TexHomormii npu  NpPOEKTUPOBAHUM — HAa3€MHBIX
IPOrPaMMHBIX TPaHCHOPTHO-TEXHOJOTUYECKUX MAIINH
3 peanmsanuii cnoxkueix  (McnonezoBanue  pasnmuuHBIX - nporpamMMubix - npoaykros  (MATLAB,
BBIUHCITHTEIbHBIX SolidWorks, Inventor, Solid Edge, KOMIIAC 3D, ANSYS) s
METOJIOB npoektupoBanusg HTTC
Pa3pabotka Ha nmormdyeckoMm ypoBHe. PazpaboTka apXUTEKTyphl CIOKHOTO
BBIUUCIIUTENIFHOTO METO/a, BKIOYas: a) pa3paboTKy HepapXuu KIIacCoB,
PaspaoTKa apXHTEKTYpI peal3yIoluX OCHOBHYIO 3a/aty Pa3pa6aTBIBaeM0ﬁ }
nporpaMMHOil peanm3aiuu CBM; 0) paspabotky ceteBoit mogenu CBM nHa
6 CJIOIKHOTO OCHOBE TpaOOPUEHTUPOBAHHON TEXHOJOTHH; B) TEHEPALHI0 KapKacoB
BRIHCIHTEILHOTO oTAenbHBIX 0MbaroTeK ¢ momombsio CASE nHCTpyMEHTapHs.
Merona Pa3pabotka cereBoit momenn CBM Ha ocHoBe rpad0oOpHEHTHPOBAHHON
TEXHOJIOTUH; B) TEHEPAINIO KApKAaCOB OTACIBHBIX OMOIMOTEK C MOMOIIBIO
CASE uncTpyMeHTapusi.
Brei6op cymiecTByrOIMX H ONpeAeiicHue HOBBIX (OpPMATOB BXOIHBIX U
7 Pa3pabGoTka CTPYKTYp |BBIXOJHBIX TaHHbIX.
TAHHBIX Bri6op cymiecTByOmMX W OMNpeAesieHHEe HOBBIX (OPMATOB BXOIHBIX M
BBIXOJHBIX TAHHBIX.
[IpuMmeHeHne cHenUaIM3UPOBAHHBIX MmoacucTeM wucnoibzyemon CAE
cucteMbl  JUIsi  (QopMHpOBaHUS  Tpa@HUUECKOro  MOJIb30BATEIbCKOIO
Unterpanus co3nannbix [HHTEpdeiica (nanee GUI — Graphical User Interface) na ocHOBe BEIOpaHHBIX
8 CTPYKTYp JaHHBIX B |MJIM CO3JaHHBIX CTPYKTYpP JTaHHBIX
pamku CAE cuctemsl  |(popMHupoBaHus rpaduueckoro noip3oBaTenabckoro uHrepdeiica (nanee GUI
— Graphical User Interface) Ha ocHOBe BEIOpaHHBIX HITH CO3/IaHHBIX CTPYKTYP
TAHHBIX
Pa3paboTka KOHKPETHBIX OTAENBHBIX aJrOPUTMOB B paMKax CO3JaHHOU
apxutekTypsl CBM Ha ocHOBE IpOrpaMMHBIX MHCTPYMEHTOB MCHOIb3yeMON
CAE
CUCTEMBI JINOO Ha OCHOBE OOMIEOCTYIHBIX S3BIKOB IMPOrpaMMHUPOBAHUS U
9 [Tporpammuas KOMITHJISITOPOB.
peanuzanust CBM Pa3paboTka KOHKPETHBIX OTAETBHBIX AJITOPUTMOB B paMKaxX CO3JaHHOMN
apxutekTypsl CBM Ha 0CHOBE MpOrpaMMHBIX HHCTPYMEHTOB UCIOJIb3yeMOM
CAE
CUCTEeMBI JIU0O Ha OCHOBE OOIIENOCTYIHBIX S3BIKOB MPOrPAMMHUPOBAHUS U
KOMITUJISITOPOB.
[TpoBeeHne BEIMMCIUTEIHFHOTO SKCIIEPUMEHTA B paMKkax ucronb3yemoit CAE
Otnanka u anpodanus
. . |cucreMsl.
10 |cosnammHO mporpaMMHOH [TpoBeeHne BEIMMCIUTEIHLHOTO SKCIIEPUMEHTA B paMKax ucrnoib3dyemond CAE
peanuzauuun CBM CHCTEMBL.
10 Ornanka u anpobanus  |[IpoBenenne skcnepuMenTa B pamkax ucciexyeMoi CAE cucrembr

CO3JIaHHOU

[IpuMeHeHne MporpaMMHBIX POAYKTOB ISl IPOBEICHUS




IIPOrpaMMHOMN
peanuzanuu CBM

SKCIICPUMCHTAJILHBIX HCCHeﬂOBaHHﬁ.

5.3. CamocrosrenbHas paboTta o

Oydaronuxcs

Ne | HaumeHnoBaHnue pasnuena N
ConeprxaHue caMOCTOSTEIILHOW PabOThI
/0 | JUCLUIUIMHBL U TEMBI
Beenenue B pa3paboTKy MpOrpaMMHBIX KOMILICKCOB
OcobeHHocTH pa3pabOTKM NPOrPaMMHBIX KOMIUIEKCOB M BBIUMCIIUTEIBHBIX
BBenenue B pa3paboTKy
IIPOrPaMMHBIX CUCTEM MHXEHEPHOr0 aHanu3a. JleranbHoe
1 CAE nporpaMMHBIX .
IPOEKTUPOBAHUE NPOrPaMMHOro KoMiulekca. ObecniedeHue TpeOOBaHMIA:
KOMILJIEKCOB
pacupseMOCTb, MACIITAOUPYEMOCTh, Y100CTBA COIIPOBOXKACHUSI.
[Tonsitue crparerus. PazpaboTka kapkacoB cucTEM Ha 06a3e CTpaTeruil.
Pa3paboTka apXuTeKTyp .
5 CAE Pa3pabotka kapkacoB cucteMm Ha Oaze crtpateruil. IIpuHuun monens- Bu-
CUCTEM
koHtpouiep (MVC). TectupoBaHue MNpOrpaMMHOIO  OOeCIeUCHHsI.
MH)KEHEPHOTr'0 aHalln3a
ConpoBox/ieHre pa3pabOTaHHOTO POrPAMMHOI0 00ecIeYeHusl.
ObecnieueHye  aBTOMATH3alMM  pacHapajyieIMBaHUs — BBIYMCIUTEIbHBIX
MeTobl TOCTPOEHUs . .
IpOLEAYp Ha YPOBHE apXUTEKTYphl CO3/1aBa€MOM IPOrpaMMHOM peann3anuu
IIPOrpaMMHBIX
. CBM.
3 peanu3aiuii CI0XKHbIX
CpeactBa aBTOMAaTW3allMM M paclapajUIeIMBAHUS  BBIUYMCIUTEIbHBIX
BBIUMCIUTENbHBIX . .
IpoIelyp Ha YPOBHE apXUTEKTYPhl CO3/]aBaeéMOI IIPOrpaMMHON peanu3aiu
METO/10B
CBM.
Pa3zpabotka cereBoii momenu CBM Ha ocHoBe rpadoopueHTHPOBAHHOI
Pa3paboTKa apXMTEKTYphl|TEXHOJIOTHH; B) T€HEPAIIMIO KapKAacOB OTIEIBbHBIX OMOIMOTEK C IOMOILBIO
6 CJIO)KHOTO CASE unctpymenrapusi.
BeluncauTensHoro  |Paspaborka cereBoit momenn CBM Ha ocHOBe TpadoOpHUEeHTHPOBAHHOU
MeTo/a TEXHOJIOTUH; B) T'€HEPALMI0 KapKacoB OTAENbHBIX OMOIMOTEK C MOMOUIbIO
CASE uHcTpyMeHTapus.
Boibop cymiecTByromMx U ONpeesieHue HOBBIX (OPMATOB BXOJHBIX U
5 Pa3paboTka CTPYKTYp |BBIXOIHBIX JaHHBIX.
JAHHBIX Boibop cymiecTByromMx U ONpeesieHue HOBBIX (OPMATOB BXOJHBIX U
BBIXOJHBIX JAHHBIX.
[IpumeHeHne crenuanTu3upoOBaHHBIX mojacucTteM ucnonb3dyemoir CAE
cuctembl  JUIsi  (opmHpoBaHUS ~ IpaHUUECKOro  MOJIb30BATEIHCKOIO
unrepdeiica (nanee GUI — Graphical User Interface) na ocHOBe BhIOpaHHBIX
WuTerpanus co31aHHbIX
WIM CO3JJaHHBIX CTPYKTYp JaHHBIX
8 CTPYKTYp JAaHHBIX B .
[IpumeHeHne crenuanTu3MpoOBaHHBIX moacucTteM ucnonb3dyemoir CAE
pamku CAE cucrembl
cuctemMbl  JUIsi  (GopMHpoBaHHS ~ IpaUUEecKOro  IMOJIb30BATEIBCKOTO
unrepdeiica (nanee GUI — Graphical User Interface) na ocHOBe BhIOpaHHBIX
WIM CO3JJaHHBIX CTPYKTYpP JaHHBIX
Pa3paboTka KOHKpPETHBIX OTIENbHBIX AJITOPUTMOB B PaMKax CO3JaHHOMH
apxurekTypbl CBM Ha 0CHOBE POrpaMMHBIX HHCTPYMEHTOB MCIOJIb3yEMON
CAE
CUCTEMBI JIUOO Ha OCHOBE OOIIENOCTYIHBIX S3BIKOB MPOrpaMMHUpPOBAaHUS U
9 ITporpammHas KOMITUJISITOPOB.
peanuzanus CBM Pa3paboTka KOHKpPETHBIX OTIEIBHBIX aJITOPUTMOB B paMKaxX CO3IaHHOU
apxutekTypsl CBM Ha 0CHOBE MporpaMMHBIX HHCTPYMEHTOB HUCIIOJIb3yEMOM
CAE
CHCTEMBI JIUOO Ha OCHOBE OOIIENOCTYMHBIX S3BIKOB MPOrpPaMMHMPOBAHUS U
KOMITUJISITOPOB.
[IpoBeneHne BBIYUCIUTEIBLHOTO 3KCIEPUMEHTa B paMKax MCIOIb3yeMOil
10 | Omanxan anpobauust |CAE cucreMbl.

CO3JJaHHOM MPOrPaMMHOU

HpOBG}]eHI/Ie BBIYHUCIIUTECIIBHOT'O OKCIICPUMCEHTA B paMKax chonmyeMoﬁ




peanuzanuun CBM CAE cucremsl.

6. MeToauueckue MaTepHaJIbl JJisi CAMOCTOATEILHOM PadoTHI 00yUalOIIUXCS M0 JUCHUILINHE (MOIYJII0)

[Iporpammoil AUCHUIUIMHBI TPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHSITHI, HA KOTOPBIX IAeTCs
OCHOBHOM CHCTEMaTHU3UPOBAHHBI MaTepHas, MPAKTHYECKUX M J1aO0OPaTOPHBIX 3aHATHH, MPEANOJIararoIimx
3aKperyicHue M3y4eHHOro Marepuaia M (opMUpOBaHUE y O0OydarOmMUXCS HEOOXOAMMBIX 3HAHHA, YMEHUU U
HaBbIKOB. Kpome TOro, BaKHEWIIUM JTarloM H3y4YeHUs IUCIUIUIMHBI SIBIIACTCS CaMOCTOSTENbHas paboTa
Oo0Oydaromuxcsi C HCIOJB30BAHHEM BCEX CPEICTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa3oBaTelbHBIX
TEXHOJIOTHH.

B 00beM camocToSTENNbHOM padOThI 10 TUCHUIUIHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3yYCHUE TEOPETHUYECKUX BOIPOCOB IO BCEM TeMaM JTUCIUILUIHHBL;

- MOJIrOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

- IOJTOTOBKA K 3a4eTy;

- IOJrOTOBKA K IK3aMEHY.

3aJI0roM yCIICIITHOTO OCBOCHHS 3TON NTUCHUILIMHBI SBIISETCS 00s13aTeIbHOE MTOCEIICHUE JICKIIMOHHBIX 1
MPaKTUYECKUX 3aHATUM, TaK KakK MPOMYCK OJHOro (TeM O0ojiee HECKOJbKUX) 3aHATUM MOMKET OCJIOKHUTH
OCBOCHHME pa3IeiioB Kypca.

[Ipuctymnas K U3y4eHHUIO TUCHUTLIUHBI, HEOOXOAMMO, B IIEPBYIO OUY€PE/Ib, 03HAKOMHUTHCS C COJIEPKaHUEM
PIIJI ans cryneHToB o4HOW (OpMBI OOYYCHHS, a TaK)KE€ METOJMYCCKHUMHU YKa3aHUSAMH I10 OpPTraHU3alud
CaMOCTOATENIbHON PabOThI M MOJATOTOBKE K MIPAKTUYCCKUM 3aHSATHUSM.

[Ipu moaroTroBKe K MPAaKTUUYECKUM 3aHSATHUAM B PaMKaxX CaMOCTOSITEIILHOM pabOThl MO M3YyYEHHUIO
JTUCIUTIIMHBI 00yJaromuMcst HE00X0IMMO:

- TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUM MaTEpHall M JOMOJIHUTH €r0 C YYETOM
PEKOMEHIOBAaHHOH 110 IaHHOW TEME JINTEPaTypPHhI;

- TMpU CaMOCTOSITCJIbHOM HW3yYE€HHWHU TEOPETUYECKOW TEMBI CJeJlaThb KOHCIIEKT, HCIOIb3Ys
pexomenoBanHbIe B PI1J] ncrounukuy;

- BBIIIOJTHUTH NIPAKTUYCCKUE 3a/IaHUsI B pAMKaX U3y4aeMON TEMBI;

- IOJATOTOBUTHCS K IPOMEKYTOYHOM aTTECTAIIUH.

WroroMm m3ydeHus: AUCHUIUIMHBI SBISETCSA 3a4€T BO YETBEPTOM CEMECTpE; HK3aMEH B MSITOM CEMECTpE.
3ader U 3K3aMEH MPOBOAMUTCS MO paclnucaHuio ceccuu. dopma NMpoBeAeHUs MPOMEXKYTOUHOM aTTECTallud -
ycTHas. CTyZeHTBI, HE MPOIIEIITNE aTTECTAIUIO 10 TpaUKy CECCUU, JOHKHBI TUKBUAUPOBATH 3a0KEHHOCTD
B YCTQHOBJICHHOM IOPSIKE.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYIIEero KOHTPOJISI yCIeBAeMOCTH U TNPOMEKYTOYHOM
arTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM ATaIoB UX (YOPMHUPOBAHMS B MPOIIECCE OCBOCHUS AUCIMITITUHBI

Kon n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL . Bun onenounoro
MH/INKAaTOpa KOHTPOJIMPYEMOM
/1 (Momyms) cpencTaa
KOMITETEHIIUU
1 Beenenue B pa3paborky CAE mporpaMMHBIX TK-4.5, TIK(ID-1.1 YCTHEIH OTpoC
KOMILJIEKCOB
2 Pazpaborka  apxurektryp CAE  cucrem TTK-4.5, TIK(IT)-1.1 pemenye samad
MH)KEHEPHOr'0 aHAJIN3a
Metonbt MOCTPOCHHUS MIPOrPaMMHBIX
3 |peammzanuii  CIIOKHBIX  BBIYMCIHMTEIBHBIX [TK-4.5, TIK(L1)-1.1 YCTHBIN OIIPOC
METO/I0B
4 |3auer ITK-4.5, TIK(11)-1.1
5 [3auer [1K-4.5, TIK(1D)-1.1 YCTHBII IIOPOC
6 Pa3pabotka ApPXUTEKTYpPHI CJI0KHOTO TTK-4.5, TIK(IT)-1.1 YCTHEDH OIPOC
BBIYUCIUTEILHOIO METO1A
7 |Pa3paboTka CTpYKTYp JAaHHBIX [1K-4.5, TIK(11)-1.1 Pemenue 3anau




WuTerpanus CO3JaHHBIX CTPYKTYp JaHHBIX B i ) .
8 pamxir CAE cricTensr [1K-4.5, IIK(11)-1.1 YCTHBIN OIIPOC
9 |[Iporpammuas peanuzanus CBM [TK-4.5, TIK(L1)-1.1 pereHue 3aaaqd
Ornanka u anpooanus CO3aHHON i ) .
10 IporpaMmiofi peanisamii CBM [IK-4.5, TIK(L1)-1.1 YCTHBINA OITPOC
11 [9x3amen I1K-4.5, TIK(LT)-1.1 YCTHBIA OIIPOC

7.2. TUNOBbIE KOHTPOJIbHBIE 3aJJaHMsI UM UHBIE MaTepHajIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMbIE
U1l OLIEHKY 3HAHWW, YMEHHUI ¥ HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHOM eI TeIbHOCTH, XapaKTEPU3YIOIIUX
3Tansl HOpMUPOBAHMS KOMIETEHIUH B TPOLIECCE OCBOCHUS AUCHUTIINHBI

[TpumepHbIe 3ajaHus U1 BBITOJHEHHSI IPAKTUYECKUX paboT

(U1 IpOBEpKH CHOPMUPOBAHHOCTH MHIMKaTOpa nocTibkenus komnereHimu ([TK(1D)-1.1, TIK-4.5)

- [IpoBenenue ananuTH4YecKUX 0030pOB JTUTEPATYPHBIX UCTOYHUKOB.

- OcBoeHHME METOAOB M IMPHEMOB TOWCKA aKTyalbHOW WHGPOpPMAIMU IO TEMATHKE Kypca, BKIIOYast
CHEeLMaIN3UPOBAHHbBIE HAYYHO-TEXHUYECKHE KypHaJIbl, pe3yibTaTel HMP, naTeHTHBIE MaTepuaibl.

- IlpuobOpeTcHre HaBBHIKOB pabOThI B HAYYHO-TEXHHMUYSCKUX W TATCHTHBIX 0a3ax MaHHBIX B Cpele
HuTepner.

- OCBOCHHE aHTIIOS3BIYHON TEPMUHOJIOTHH 110 TEMAaTUKE Kypca.

- [IpencraBnenue pe3ynbTaToB paboThl ¢ HHPOpMAIMEl B Buae pedeparoB, Mpe3eHTaluld U TOKIaI0B
JUTSl y4acTHsl B HAYYHBIX KOH(EPEHIUSX.

7.3. CucreMa OIEHUBAHUS PE3yNbTATOB OOYYEHHS MO TUCIHUIUIMHE (MOJYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIEBAEMOCTHU

OneHka «OTINYHO» 3HAHUS:

(3auTeHo) - CUCTEMaTU3UPOBaHHbIE, INTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jeiiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIpeeiibl yueOHOM
IPOrpaMMBl;

- TOYHOE UCIIOJIb30BAHUE HAYYHOU TEPMUHOJIOTUH, CHCTEMAaTUYECKU IPAMOTHOE U
JIOTUYECKH MPABUIILHOE MU3JI0KEHUE OTBETA HA BOMPOCHI;

- IOJIHOE U TTYOOKOE€ YCBOEGHUE OCHOBHOM U JIOMOTHUTENBHOMN JINTEPATYPHI,
PEKOMEHI0BaHHOW paboyeit mporpaMMoi 1Mo AUCIUTUTHHE (MOTYJTIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCA B TEOPUAX, KOHIIEMIUAX U HAITPABICHUSAX TUCIUIIIIUHBI U
JlaBaTh UM KPUTUYECKYIO OLIEHKY, UCIOJIb3Ysl HAYYHBIE JOCTHXKEHUS IPYTUX
JTUCITATIITNH

HaBBIKH:

- BBICOKHMI YpOBEHb C(HOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueit mporpamMmme
KOMIICTEHIUIA;

- BJIaJIeE€T HAaBBIKAMH CAMOCTOSATEIIFHO ¥ TBOPUYECKU PEIIaTh CIOKHBIE MPOOIEMBI 1
HECTAHJAPTHBIE CUTYyalUU;

- MPUMEHSIET TEOPETUIECKUE 3HAHMS JIJIs1 BRIOOpA METOIMKH BBITIOJIHCHUS 33/ TaHUH;
- TpPaMOTHO 0OOCHOBBIBAET XOJ PEIICHUS 33/1aY;

- 0e3yIpevHo BlIaJeeT HHCTPYMEHTApHUEeM YIeOHON JUCITUTUIMHBI, YMEHHUE €ro

3¢ (HeKTUBHO UCTIOIH30BATh B TOCTAHOBKE HAYYHBIX U MPAKTHYECKHUX 3a71a4;

- TBOpYECKasi CaMOCTOsITeIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIIOBBIX OOCYKIEHUSX, BEICOKUH YPOBEHBb KYJIbTYPhl UCTIOJIHEHHS 3aJaHU




Onenka «xopouo»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJIHbIE U CHCTEMATU3UPOBAHHBIC 3HAHMS 110 TUCLUIIINHE;

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi IO JTUCITUTIIINHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSAX, KOHUEIIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET AejaTh 000CHOBaHHbIE BHIBO/IbI;

- BJIaJICET UHCTPYMEHTAPUEM 11O JUCLUILIMHE, YMEHHUE €T0 UCII0JIb30BaTh B
IIOCTAHOBKE U PELIEHUH HAyYHbIX U IPO(PECCHOHANBHBIX 3a1a4

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3AHATHUSAX, YIACTUE B IPYIIIOBBIX
00CYyXE€HUSX, BBICOKHI YPOBEHB KYJbTYpPbl UCIIOJIHEHUS 33JaHUM;

- CPEeHUH ypOBEHb COPMHUPOBAHHOCTH 3asIBJICHHBIX B pabouell mporpaMme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEeHU BBIOUPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHuil;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIH MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhl, PEKOMEHI0OBAaHHOH paboyveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOIbI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHUECIIIUAX U HAIPABJICHUAX 10
JUCIUIUIMHE U 1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEMOAABATEIISI PEIIATh CTAHJAPTHHIE 3a1a4U
HaBBIKH:

- paboTa 1oj; pyKOBOACTBOM IPEIMOIaBaTENs Ha TPAKTUUECKUX 3aHATHSX,
JIOITYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHCHUSI IPU 0OOCHOBAHUM AJITOPUTMA BHITIOJIHEHUSI 3aJaHI I

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThI);

- 3HaHUE OT/IEbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpamMmoit o
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asiBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 00OOCHOBATH AJITOPUTM BBIIIOJHEHMS 3aJaHUN

7.4. Teopernueckne BONPOCHI W IPAKTHUYECKUE 3aJaHMs Ui TPOBEICHHsS IPOMEKYTOYHOM aTTeCTaluuu
o0y4JaroImuxcs, HeoOXOAMMBbIC JUIsl OLICHKU 3HAHWH, YMEHUH M HABBIKOB U (WJIM) OMbBITa MPO(EeCcCHOHATBHOMI
NESTETPHOCTH, XapaKTEPHU3YIONIUX dTambl  (OpMUpPOBAHUS KOMIIETCHIIMA B  TPOIECCE  OCBOCHUS
00pa30BaTEILHON IPOrPAMMBL




7.4.1. TeopeTudeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTalli 00yJaroIInXCst

Teoperudeckre BOIPOCH ISl TIPOBEICHHSI TPOMEKYTOUYHOM aTTECTAIIMH 00yJarOIINXCSI

4-p1it cemecTp (3auer):

1. Pacckaszath 0 mpuHIMIIAX pPa3pabOTKH MPOTPAMMHBIX PEATHM3AIUN CIOXKHBIX BBIYHACIATEIBHBIX
METOOB, TPEOYIOIUX I PabOThI BEHICOKOTPOU3BOJUTEIHHBIE PECYPCHI.

2. Pacckazate 0 3ajavax NPUMEHEHHUS CTAHIAPTOB M OOIIMX METOJIUK BEIEHHsS pa3pabOTKH
porpaMMHOTO oOecnieueHus pu pazpadborke CAE cucrem.

3. [IpencTaBuTh AITOPUTM Pa3pabOTKU MPOrPAMMHOT0 oOecrieueH s B paMKax rpadooprueHTHPOBAHHOM
TEXHOJIOTUH.

4. Pacckazath 0 Metonax paspadotku GUI B pamkax cymectByrommux CAE cuctem.

5. CocTaBUTH CETEBYIO MOJIENIb IPOTPAMMHOM peaIn3alii METO1a KOHEUHBIX SJIEMEHTOB.

TeopeTtnueckre BONPOCH I IPOBEICHUSI TPOMEKYTOUHOM aTTECTallud 00yJaroIIuXCs

S-blii ceMecTp (IK3aMeH):

1. Beraeptuth 6anky 1o pazmepam (JIormyckaercs pa3padboTka mogo0us 0ainKky ¢ TEMU Ke rabapuTHBIMU 1
MOCaJ0YHBIMU pa3Mepamu).

2. BeiOpaTh peIM-004ThI, maiObl 1 raiiku Ha M30x3,5 mo 6mbmmorexe McMaster-Car.

3. I[lepen HavanoMm aHanm3a ypoOCHTh COOPKY, YTO ObI HE OBLIO HEOOXOJMMOCTH 33/1aBaTh KOHTAKTHI U
HE UMETh CJI0KHOCTEU MPHU MepeceueHUsIX KOHEUHBIX 3JIEMEHTOB B Pe3b0e).

4. IIposectu ananu3 H/C, npunoxus k kaxxaoMy peiM-6oaty 1o 2000 H, nelicTByronMX 0 BEpTUKAIH
BHU3. 3aKperIeHUs] B MECTaX KPEIJICHUS YIIPOCTUTH 0 3aKPEIUICHUS BEPTHKAIbHBIX TIOBEPXHOCTEH.

5. BBINOJIHHUTH TOMOJOTUYECKYIO ONTHUMHU3ALUIO OAJIKM TOJ Ty e Harpy3ky (BEpHO 3aiaTb 00JacTh
KOHCTPYKTUBHON HEM3MEHHOCTH, INIOCKOCTA CUMMETPHUH ).

6. [TonydeHHyr0 CeTKy mocje ONTHMH3ALUU A0PadOTaTh 10 TEXHHYECKH OOOCHOBAHHOTO PEIICHHS H
cHoBa nposeputh H/IC.

7.4.2. [lpakTryeckue 3aJaHus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlMH 00yJaroIIuXCsI
ITpumepHBIEe TEMBI IPAKTUYECKUX 3aJaHUH JUUIS IPOBENCHUS TPOMEXYTOUYHOHN aTTeCTalluu
(17151 MpOBEPKHM CPOPMUPOBAHHOCTU UHAUKATOPA JOCTHKEHUS! KOMIIETEHLIUN

1. IToctpouts apxurekrypy CAE cucTeMbl CTATUCTHUECKOTO aHATN3a TaHHBIX.

2. Ioctpouts apxutekrypy CAE cucTtemMbl poBeIeHUS] ONTHMU3AMOHHBIX PAaCUETOB.

3. Pa3paboTka nojcucTeMbl aBTOMaTUYECKOTO CPaBHEHHS U KOPPEKTUPOBKH PE3yIbTaTOB PacUeTOB.

* ApXHUTEKTYypa CUCTEMbI: KOHLENIMS, IPUHIUIIBI ASJIEHUS Ha MOJACUCTEMBI.

* IlocTpoeHue CTPYKTYp MAAaHHBIX Ui XpaHEHHUs pe3yJbTaTOB: HCIHBITAaHWH, pacyeToB. MeTojibl
aBTOMATHYECKOTO CpaBHEHUs pe3yabTaToB: SQL 3ampocs! B B/I.

* [Ipumep peanuzanuu B paMkax cymectByrouieit CAE cucremsi.

4. Pazpa0oTKa OICUCTEMBI CyppOTraTHOIO MOAEIUPOBAHUS HA OCHOBE PErPECCHOHHOIO aHAIN3A.

5. Pa3paboTka MOACHUCTEMBI CyppOTaTHOTO MOJEIUPOBaHHUA B  0O0JACTH  MHKPOMEXaHHKH
KOMITO3UIIMOHHBIX MaTEpHajIoB Ha OCHOBE HEHPOCETEBBIX TEXHOJIOTUI aHAN3a JaHHbIX.

6. Pa3zpa0oTka mporpaMMHOIO WHCTPYMEHTa peEIICHUs 3aJaud MOUCKAa TEPMOYHPYTONpPOYHOCTHBIX
XapaKTePUCTUK KOMIO3UIIMOHHBIX MaTepUaIoB HA OCHOBE METO/1a TOMOT€HU3AIUH.

7. Pa3paboTka rpaduyeckoil MOACUCTEMBl BU3yaJIH3allMU JIBYXMEPHBIX/TPEXMEPHBIX PE3yIbTaTOB
pacueTos.

BapI/IaHTBI 3aI[aHHI>'I NIpEACTaBJICHBI B KYpCE HpOFpaMMHBIe CUCTCMbI MHXXCHCPHOI'O aHAJIM3a B CUCTCMC
Moodle: https://moodle.spbgasu.ru/course/view.php?id=2033

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBsie npoekTsI (padoThl) y4eOHBIM IJITAHOM HE TIPETYCMOTPEHEI.

7.5. Metoauueckue MaTepuabl, ONpeessonre Mpoueypbl OlIEHUBaHNs 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)

OIIbITa MPO(ECCUOHATBHOMN IEATENTbHOCTH, XapaKTepU3YIOIIUe dTanbl (POPMUPOBAHUS KOMITETEHIIUN
ITpouenypa mnpoBeneHHs MPOMEKYTOUHOM aTTecTalMM M TEKYIIEro KOHTPOJIS YCIEBAaEMOCTHU

periaMeHTUPYeTCs JIOKAJIbHBIM HOPMATUBHBIM aKTOM, OIPEEISIONIMM HOPSII0K OpraHU3aluy U



MIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MMPOMEKYTOUHOM aTTecTalluu 00yYaroIXCs.
[Iponienypa oneHuBaHuss (HOPMUPOBAHHMS KOMIETEHIUI MPH TNPOBEJCHUM TEKYHIEr0 KOHTPOJIS
npuBeeHa B I1. 7.2. TUNoBbIE KOHTPOJIBHBIE 33/IaHNS WM UHBIE MAaTEPUAIIbl TEKYILEr0 KOHTPOJIS IPUBEICHBI B II.

7.3.

[TpomexyTouHas aTTecTanus Mo AMCHUIUIMHE IPOBOAUTCS B (hopme 3adeTa (4 ceM.) v 3Kk3aMeHa (5 ceM.).

BxiroueHo /1Ba TEOpETHYECKUX BOIIPOCAa M IPAKTHYECKOE 3aJaHHE, COOTBETCTBYIOIIME COAEPIKAHHIO
dbopMUpYyeMBbIX KOMIETEHIHUNA. DK3aMEeH U 3a4eT MPOBOIATCSA B YCTHOM Qopme. Jljis MOATOTOBKU MO OUIIETY

orBoauTcst 30 MUHYT.

7.6. Kpurepun oneHuBaHus cQOPMUPOBAHHOCTHA KOMIIETSHIIMIA MIPH MPOBEACHUN IPOMEKYTOUYHOU aTTECTAIIMH

Kputepun
OIICHUBAHUS

YMEHUS ¥ HABBIKH HE
chopMuUpOBaHbI

0a30BbIe CTPYKTYPbI
3HaHUU. Y MEHUsA
(bparMeHTapHsl U
HOCSIT
PENpOAYKTUBHBII
Xapakrep.
JemoHCcTpUpyeTCs
HU3KHHA YPOBEHb
CaMOCTOSITEIBHOCTH
MIPAKTUYECKOTO
HaBBIKA.

YPOBEHb OCBOEHUS U OLIEHKA
Onenka Onenka
«HEYIOBJICTBOPUTEND | «yIOBICTBOPUTENHH | OLlEHKa «XOPOIIO» OneHka «0TJIIMYHOY
HOY» o»
«HE 3a4TEHO» «3a4TEHOY
YPOBEHb OCBOEHUS | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHUS YPOBEHb OCBOCHHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIINU KOMIIETEHIIUH
«HEOCTaTOYHBII». «IIOPOTOBBII. «IIPOJIBUHYTBIN». «BBICOKUI».
Komrmereniun He Kommerenmmun Kommerenmun Kommerenun
c(hOpMHUPOBAHBI. c(OpPMHUPOBAHBI. chopMHpoBaHbl.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, | CdopmupoBanbl | 3HaHUS OOLIMPHBIE, | apryMEHTHPOBAHHbIE,

CUCTEMHBIE. Y MEHUs
HOCAT
pPEnpOIYKTUBHbBIN
Xapakrep,
MIPUMEHSIOTCS K
PELIEHHUIO TUITOBBIX
3a7laHUN.
JleMoHnCcTpHpyeTcs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEJIBHOCTH
YCTONYUBOTO
MPaKTUYECKOTO
HaBbIKA.

BCECTOPOHHHUE. Y MEHHUS
YCHELHO NPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTaHIapTHBIX
TBOPYECKHUX 3aJaHUM.
JlemoHcTpUpyeTcs
BBICOKMI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKasI aJalTUBHOCTh
IIPAKTUYECKOTIO HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIUOKH IMPU OTBETE HA| BOIIPOCHI, OLTUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3auay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aU4TEHOY BBICTABIIACTCS, €CIIA CpeAHEe apu(PMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecrneyeHue JUCIUIJIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 [OcrpeiikoBckuii B.A., Teopus nagexnoctu, MockBa: A6puc, 2012 9BC

CyBopoB A. B., Measeakos B. B., Cabmuna I'. B., Hlaxtmueiinep B. T, 9BC
) [TporpaMMupoBaHHe TEXHOJOTMYECKMX KOHTPOUIEpOB B cpeme  Unity,
HoBocubupck: HoBocuOupckuii Tocy1apcTBeHHBIH TEXHUUECKUN YHUBEPCHUTET,
2011

Hekpacos K. A., IToramaukoB C. U., bospuenkoB A. C., Kynpsokkun A. A,
3 |Merox Monre-Kapno wa rpaduueckux mporeccopax, ExarepuHOypr:
Ypanbckuii heaepannpuniii yausepcurer, ObC ACB, 2016

http://www.iprbooksh
op.ru/69634.html

CyBopoB A. B., Menseako B. B., Cabmuna I'. B., HlaxTmmnueiinep B. T,
4 ITporpaMMHUpoOBaHKe TEXHOIOTMUECKUX KOHTpoiulepoB B cpexe  Unity,| http://www.iprbooksh

Hosocubupck: HoBOCHOMPCKUIA rOCyIapCTBEHHBIM TEXHUYECKUI yHUBEpCUTET,|  OP.ru/45000.html
2011




JlonmoJHUTENbLHAS JJUTEPATYPA

1 benos I1. I'., CucTremHBIl aHAIN3 ¥ TPOTPaAMMHO-1IEJIEBOM MEHEKMEHT PHUCKOB, | https://urait.ru/bcode/

Mocksa: UznatenscTBo FOpaiit, 2019 441104

5 Benos I1. I'., CucTeMHBIH aHAIN3 U IPOrPaMMHO-IICIIEBOM MEHEKMEHT PUCKOB, | https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 454245

3 |OcrpeiikoBckuii B.A., Teopus Hanexxnocta, Mocksa: A6puc, 2012 9BC
Hekpacos K. A., IToramuukos C. U., bospuenkoB A. C., Kynpsoxkun A. 4., 9BC

4 [Merox Monte-Kapno Ha rpadudeckux mpoueccopax, EkarepunOypr:
Ypanbsckuii henepanpubiii yauBepcuteT, DbC ACB, 2016
Hekpacos K. A., IToramnukos C. U., bospuenkoB A. C., Kynpsoxkun A. 4., 9BC
5 [Meronq Monre-Kapimo Ha rpaduueckux mporeccopax, ExaTepuHOypr:
Ypanbsckuii henepanpubiii yauBepcuteT, ObC ACB, 2016

6 |OcrpeiikoBckuii B.A., Teopus Hanexxnocta, Mocksa: Aopuc, 2012 9BC

Obyuaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH ) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCypcaMu B JOpMax, aAanTHPOBAHHBIX K OTPAHUYCHHUSM UX 3[JOPOBBSL.

8.2. Ilepeuenp pecypcoB HMH(OPMALMOHHO-TENIEKOMMYHUKAIMOHHON cetu «HTepHeT», HeOOXOIUMBIX JUIs
OCBOEHUS AMCUUILIINHBI (MOYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DNEeKTPOHHBIN ajpec pecypca

CaiiT cipaBO4YHOM IIPABOBOI CUCTEMBI

«Koreynyrant ILTiocy http://www.consultant.ru/

8.3. Ilepeuenb coBpeMEHHBIX MPOPECCUOHAIBHBIX 0a3 JTAHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumMeHnoBanue DJIeKTPOHHBIN apec pecypca
MopenupyeMblii KaTaJIOr HAyYHBIX KYPHAIOB. www.doaj.org
Poccuiickast rocygapcTBeHHas OMOIMOTEKA www.rsl.ru

®denepanpHblil  00pa3oBaTeNnbHBId moOpTan "EnWHOEe OKHO [docTyma K

" http://window.edu.ru
00pa3oBaTeNbHBIM pecypcaM

Hayunas JIEKTPOHHAs
Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU 6ubmorexa eLIBRARY. RU
DIeKTPOHHO-OMOIHOTeHAs cricTeMa n3aatensera "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3aaTensersa 'Jlans" https://e.lanbook.com/
Cucrema jucrannuonnoro ooyuenus CIIoI'ACY Moodle https://moodle.spbgasu.ru/

8.4. TlepeueHr WH(DOPMANMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX IPH OCYIICCTBICHHH 00pa30oBaTeILHOTO
mpolecca MO AUCHHUIUIMHE, BKJIIOYas TMepedYeHb JUIICH3MOHHOTO M CBOOOJHO PacmpoCTPaHIEMOTO
MPOrpaMMHOTO 00ecTIeueHUs

Cnoco0 pacnpocTpaHeHus
HaunmenoBanue (JTUTIeH3MOHHOE WK CBOOOIHO
pacopocTpaHIeMOe)

HoroBop Ne /132009689201 ot
18.12.2020r [IporpammHbIe
npoaykThl MaiikpocodT, noroBop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Office 2016

HoroBop Ne  [132009689201 ot
18.12.2020r IIporpamMmmMHBIe
mpoayKThl MaiikpocodT, moroBop No
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Autodesk AutoCAD 2019/2020

IIucebMO 0 BO3MOKHOCTH 6CCHJIaTHOI71
3arpy3Ku 00pa3oBaTeNbHBIX
JHUIEH3UH  TOJTHO(PYHKIMOHAIBHBIX
BEpCHIl TPOrPaMMHBIX TPOJTYKTOB
Autodesk or 15.05.2012

Autodesk Inventor 2019/2020

IInceMO 0 BO3MOKHOCTH O€CIIJIATHOM
3arpy3Ku o0pa3oBaTeNbHBIX
JUIEH3UH  TOJIHO( YHKIIMOHATBHBIX
BEPCHI MPOrPAMMHBIX TIPOJYKTOB
Autodesk or 15.05.2012

Ansys

ANSYS CcyOJIMIICH3UOHHBIA JTOTOBOP
Ne1976-110/2017-C3D0O oT
16.10.2017 ¢ 3A0 "KAJDPEM Cu-
Ali-Oc" 6eccpouHbIi

Matlab Bepcus R2019a

MATLAB JIOTOBOP
NoJ131908369487 ot 01.11.2019 ¢
000 "Codraaiig IlpoekTs!"”

Solid Works Bepcust 2019

SolidWorks gorosop NeTr000660287
or 27.09.2021 ¢ AO "CodtJlaiin
Tpeita"

STAR-CCM+  Bepcus 13.02.0.11

Star-CCM+ noroBop Ne 46047-20 ot
03.06.2020 ¢ OO0 "CHHIL"

KOMITAC-3D

KOMIIAC-3D  cyGuuiieH3uOHHBIN
JIOTOBOP NoAC3-17-00534 oT
13.06.2017 Ha 50mu+
cyOnuueH3suonnbiii foroop NeAC3
-20-00218 ot 20.04.2020 eme Ha
50 ¢ OO0 "ACKOH-Cesepo-

3anan" 0eccpOYHbII

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTHBI
Crenennsi 00 OCHAIEHHOCTH YYeOHBIX ayIMTOPUA M TOMENISHHUH JIJISI CAaMOCTOSITEIIbHON PaOOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
JUISL CAMOCTOSITETIbHON paboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
CpeacTBaMu 00y4YeHHUs

32.  VwuebHble ayauTOpUH Uil  MPOBEACHUSA
JEKINOHHBIX 3aHATHH

YyeOHass aymuTopus JUIS  TIPOBEACHHUS  3aHATHHA
JEKIIMOHHOTO  THIMA, KOMIUIEKT MYJIbTUMEIUIHOTO
o0opymoBaHUs (TIepcoHaTbHBIN KOMITBIOTED,
MYJIbTUMEIUITHBIN MPOEKTOpP, DKpaH, ayauo-
CUCTEeMa), J0CKa, JKpaH, KOMIUIEKT yueOHOW Mmebenu,
noakioueHne kK kommbelotepHoir cetu  CIIGIACY,
BEIX0J1 B IHTEDHET




32. [lomenieHus A1l CAMOCTOSITETILHON pabOTHI

[Tomernenune a1 cCaMOCTOATEIBLHON paOOThI (UM TATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«lHTEpHET» M 00CCIIEYeHUEM JIOCTYIA B 3JICKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

32. VYuyeOHBIE ayAUTOPUHU MIPOBEACHUS
IIPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTUPOBAHUS (BBIOJHEHUSI KYpCOBBIX DPaboT),
IPYNIIOBBIX M HMHIUBHIYaJIbHBIX KOHCYJIbTALUH,
TEKYIETr0 KOHTPOJIS U POMEKYTOUHON aTTecTallun

JUIA

Kommuiekr MYJIbTUMEIUIMHOTO o0opynoBaHus
(mepcoHaTBHBIN KOMIIBIOTED, MYJIbTUMEIUITHBII
IIPOEKTOpP, 3KpaH, ayJuo-CUCTEMA), JIOCKA, KOMIUIEKT
yueOHOI Mebenu, MOAKIIOUEHUE K KOMITBIOTEPHON CeTH
CIIGI'ACY, Bbixox B HTEpHET

st maBanuoB u ymi ¢ OB3 obecrnieunBaroTcs crielinaibHbIE YCIOBUS IS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.




Pabouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKHU
15.03.03 Ilpuknannas mexanuka (mpukas MunoopHayku Poccun ot 09.08.2021 Ne 729).

IIporpammy cocraBuiI:
JIoreHT, K.T.H. 51.B. Bacunnen

[Iporpamma oOcCyxkaeHa U peKOMEHJOBaHAa Ha 3aceqaHuu Kadenpsl HazeMHBIX TpaHCHOPTHO-
TEXHOJIOTUYECKUX MAallllH

31.03.2022, npotokon Ne 16
3aBeayromuii kadenpoii 1.1.4H., mpodeccop, C.A. EBTrokoB

[Tporpamma ooOpeHa Ha 3aceaHUH Y4eOHO-METOAMYECKO KoMuccuu (hakynbTeTa
21.04.2022, npotokon Ne 5.

[Ipeacenarens YMK k.T.H., norienT A.B. 3a3bikun
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