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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

HCH}IMI/I OCBOCHHSA OUCHUIIIIMHBI ABJIIAIOTCA OCBOCHUE CHCTEMBbI 06H_[I/IX IMPUHIUIIOB, MOJIOKEHUU U
METOZIOB TOCTPOCHHSI CHUCTEM HWHIXXEHEPHOTO aHaiM3a; MpuoOpeTeHHue O0a30BbIX 3HAHUN O MPOTPAMMHBIX
TCXHOJIOTHAX, HUCIOJIB3YCMBIX IIPpH pa3pa60TKe nporpaMMHOTIO O6CCHC‘I€HI/ISI aBTOMAaTu3alliil HHKCHCPHBIX

PacucToB

3amayaMy OCBOEHHS AUCLMILIUHBI SIBISIOTCS PACCMOTPEHUE BOMPOCOB MPOCKTUPOBAHUS MOABEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOXKHBIX CPEACTB M 000pymOBaHUs, (Jajee UCIONb3yeTcs 0000marommi
TEPMUH «CTPOUTEIbHBIC MAILIHBI»).

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEeHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko n nHaumenoBaunue
WHJIMKATOpa JOCTHKEHUS

[Tnarupyemblie pe3ynbTaThl O0yUSHUS 110
JTUCIUIUINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE

KOMIIETCHITNH TUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OITOIT
OIIK-2 Cnocoben pemats|OIIK-2.1 JeMmoHCTpHpYyeT|3HaeT
npodeccroHaNbHBIC 331a4YU|[TOHUMAHHE MIPUHIIMIIOB(OCHOBHBIE COBPEMEHHBIC CUCTEMBI
C UCIIOJIb30BAaHUEM METO/I0B, | (D yHKIIUOHUPOBAHUS KOMIIBIOTEPHON MaTeMAaTHUKH, UX BO3MOXHOCTHU
croco6oB u CpeInCTB(MHPOPMAIIMOHHBIX  CUCTEM  B|U crienU(pUKY
MoJIlyueHusi, XpaHeHus wu|cdepe npodeccuoHanbHO |ymeeT
nepepaboTku MHPOPMAIUH; | IS TSILHOCTH pelaTh OCHOBHBIC 33]]a4H JTMHCHHOMN anreOpsl 1
UCIOJIb30BATh MaTeMaTUYECKOT0 aHaIN3a B KaX 10 U3 CUCTEM
nH()OPMAIMOHHBIC u BJIaJieeT HABBIKAMH
nu(ppoBbIE TEXHOJIOTUU B HaBbIKaMM  pabOTBl  CO  CHPaBOYHBIMU
npodeCCHOHATBLHON CUCTEeMaMH KOMIIBIOTEPHBIX MaTEeMaTHYCCKHUX
JeSITeNIbHOCTH; MaKeTOB U MMAKETOB PACIIMPEHUI
OIIK-2 Cnocoben pemats|OIIK-2.2 JeMoHCTpUpYyeT|3HAEeT
npodeccuoHanbHble 331a4U|[IOHUMaHKE 001acTH[pa3HOBUIHOCTH MaTepUaIbHO-TEXHUYECKUX
C HCTIOJIb30BAaHUEM METOJIOB, |[[IPUMEHEHHS 0a3, cmocoObl W  METOABl PACCTAHOBKHU
croco6oB u CPEeJICTB|crennain3upoOBaHHbIX MaTepUuaIbHO-TEXHUUECKUX pecypcoB B
MOJIyYCHUs, XpaHeHUs U|WH(OOPMANMOHHBIX TEXHOJIOTHI|3aBUCUMOCTH OT XapaKTePUCTHK 0a3

nepepaboTku HHpOpMaIuy;
UCIIOJIb30BATh

WH(POPMAIIMOHHBIC u
1u(ppoBbBIE TEXHOJOTUU B
npodeccnoHanbHOM

TSI TETbHOCTH;

U TPHUKIAJHOTO TPOrPaMMHOTO
obecrieueHus

ymeer

ONPENENATh OTPEOHOCTh
MaTepUaIbHO-TEXHUYECKUX PECYpCax
BJIaJieeT HABbIKAMH

CMOCOOHOCTBIO TMOMCKA M 3aKYNKH PECYpPCOB,
OpraHM3alK JOCTaBKHU, XPAaHEHUS U BblAuu
MaTepUajoB

OIIK-2 Cnocoben pemarb
npodeccuoHaIbHbIE 331a4H

C UCIIOJIb30BaHUEM METOJIOB,
Croco0oB U CpeAcTB
IMOJIY4YCHMUH, XpaHCHUA n

nepepaboTku HHpopMauy,
UCTIONIb30BATh

WH(POPMAIIMOHHBIC u
nu(ppoBbIE TEXHOJIOTUU B
npodeccnoHaNbHOM

TSI TETIbHOCTH;

OIIK-2.3
MMPUMCHCHUC
CIICUAIN3UPOBAHHOI'O
nporpaMMHOTIO oOecrnieueHUsT B
COOTBETCTBHH C 3aJJaHUEM

JeMoHCTpHpYyeT

3HaeT

HalM4ie W OCOOEHHOCTH  HCHOJIb30BAHUS
CHEIMATM3UPOBAHHBIX MAKETOB PACIIMpPEHUs B
Ka)KJJOW U3 N3YYEHHBIX CUCTEM

ymeeT

OCHOBaMH IIPOIpaMMHUPOBAaHUs Ha BCTPOEHHBIX
s3bikax. OCHOBaMHU HCIOJIb30BAHUS OCHOBHBIX
KOMaH[|

BJIaJieeT HABbIKAMH

HAaBbIKAMHU IIPUMEHEHHUS MAKETOB NPUKIIAJHBIX
MporpaMM IO MOJEIUPOBAHUIO, MaTeMaTHKeE,
WH)XEHEPHOM rpaduKe, TEKCTOBBIM JOKYMEHTaM




TTK(1T)-1 Crniocoben
CaMOCTOATENIbHO W (WJIH) B
KOMaH/e paspabarbIBaTh
nudpoByro MOJIEJTh
Ha3€MHOU TPAHCIIOPTHO-

TEXHOJIOTHYSCKON MAaIlIMHBI

[IK(ID)-1.1 Bemmonuser cbop
UCXOHBIX JTAaHHBIX JUIS
pa3paboTku UPPOBOKH MOJETU
paszpabaThiBacMOit WIIH
3KCIUTyaTUPYEMOMU Ha36MHOU
TPAHCIIOPTHO- TE€XHOJIOTHMYECKOMN

3HaeT

Meronsl cOopa W aHanmM3a JaHHBIX IS
pa3paboTku nu(POBHIX MOETEH

ymeer

AHanm3upoBars, CHCTEMaTH3HPOBATh U

oOpabaTheiBaTh TIOJYYCHHBIE B Xoze cOopa

1y €€ 4aCcTu MalllMHbI HJIM €€ YaCTHu Ha|daHHbIC
CTaAMAX JKU3HEHHOTO IHUKJA,|BJajieeT HABbIKAMHU
YCTaHOBJICHHBIX B TexHW4YeckoM|HaBeikamu paboTbl c 0a3amMu  JaHHBIX,
3aJaHNN METOJaMH IIOUCKa B Pa3JIMIHBIX
MH(OPMAIIMOHHBIX CHCTEMaX
TTK(LD)-1 Crnoco6en (ITK(LT)-1.2 PazpabaTriBact|3HaeT
CaMOCTOATENIFHO ¥ (WIM) B|UU(POBYIO Mojenb Ha3zeMHOM|KoHcTpykimro Ha3eMHBIX
KOMaHJIe pa3pabaThIBaTh|TPAaHCIIOPTHO- TEXHOJIOTHYECKOM|TPAHCIIOPTHO-TEXHOJIOTMYECKUX ~ MAllMH |
QG POBYIO MOJIETIb|MAallIMHBl WM €€ YacTH B[METOJBI TIOCTPOCHHUS HUPPOBBIX MOJIEINCH
HA3eMHOH  TPAaHCIOPTHO-|COOTBETCTBHH C TEXHUYECKHM|yMeeT
TEXHOJIOTUYECKON MallMHbI|3aaHueM Crpouts MOJeNN Ha3eMHBIX
WIN €€ 4acTu TPAHCIIOPTHO-TEXHOJIOTUYECKUX ~ MAallMH  C

HCIIOJb30BAHUEM PA3JIMYHBIX POTrPaMMHBIX
MPOJYKTOB

BJIaJieeT HAaBbIKaAMH

Haspikamu nmocTpoeHus MoJieneld B pa3anyHbIX

IIPOrPaMMHBIX CpElax C YYE€TOM IIOCIEIHUX
JOCTUKEHUHN HAyKU U TEXHUKHU
TK(LD)-1 Crnoco6en (ITK(LT)-1.3 [IpoBoaut|3Haer
CaMOCTOSITENIbHO W (MiM) B|mpoueaypbl Bepudukauuum  u{MeToasl BepudUKalUy U BTN MOIeNIeH
KOMaH/Ie pa3zpabaThIBaTh|BaIUIAIUNA TUPPOBON MOJIETIH  |ymMeeT
UG POBYIO MOJIEIIb Hcnonbp3oBate pa3iuuHbIe CIOCOOBI
Ha3eMHOMN TPaHCIIOPTHO- BEpU(PUKALUU U BAIUJALIN MOJIETEH

TEXHOJIOTHYECKOM MaIlIMHBI
WM €€ 4aCTHu

BJIaJleeT HABBIKAMH
[IporpaMMHBIMH NPOJIYKTaMH, [TO3BOJISIOIIMMHU
OCYILIECTBIIATh BEPUPUKALNIO M BAIUIALHUIO
uu(dpoBBIX MoIEeH




TTK(1T)-1 Crniocoben
CaMOCTOATENIbHO W (WJIH) B
KOMaH/e paspabarbIBaTh
nudpoByro MOJIEJTh
Ha3€MHOU TPAHCIIOPTHO-

TEXHOJIOTHYSCKON MAaIlIMHBI
WK €€ 4aCTHu

[IK(1D)-1.4 IIpoBOauT OULEHKY
COOTBETCTBUS pa3zpadarbiBaeMOin
J5RI05 JKCILTyaTUPYEMOM
Ha3€MHOU TPAHCIIOPTHO-
TEXHOJIOTMYECKON MAaIIWHbl WU
ee 4acTH TpeOOBaHUSIM
TEXHUUYECKOTO 3aJaHUsl

3HaeT

Meronsl OILICHKH COOTBETCTBUS
pazpabarbiBaeMOW  HWJIM  IKCILTyaTUPYEMOM
Ha3€MHOMU TPAHCIIOPTHO-TEXHOJIOTUYECKOMN
MalllMHbBl ~WJM €€ 4YacTu TpebdOoBaHUSIM
TEXHUYECKOTO 3aJaHus

yMmeer

[IpuMeHATh pa3nuUHBIE METOAbl MPOBEACHUS
OLICHKH COOTBETCTBUSI pa3zpabaTbiBaeMOU HIIU
3KCIUTyaTUPYEMOM Ha3€MHOMU
TPAaHCHOPTHO-TEXHOJOTMYECKON MAIlIMHbI HWIIH
€€ 9acTH TPeOOBAHUSIM TEXHUYECKOTO 3aJaHUS
BJIa/IeeT HABbIKAMU

Hagsikamu MIPUMEHEHUS MIPOrpaMMHBIX
IPOJYKTOB C LEJIbI0 MPOBEIACHUS OLICHKU
COOTBETCTBUSA pa3pabaTtsiBaeMOi 1581051
3KCILTYyaTUPyeMOu HA3eMHOH
TPAHCIOPTHO-TEXHOJIOTUYECKON MalIuHbl WA
€€ 4acTu TpeOOBaHUSIM TEXHUYECKOTO 3aJaHUs

ITK(1D)-1 Crniocoben
CaMOCTOATENIbHO W (WJIH) B
KOMaH/1e pa3pabarbIBaTh
uudpoByro MOJIEITh
Ha3€MHOU TPAHCIOPTHO-

TEXHOJIOTMYECKOM MAIIWHBI
WJIn €€ 4aCTHu

MK(L)-1.5 dopmupyer
IIPOEKTHYIO JIOKYMEHTALUIO I10

pazneny u3 HUGPOBOM MOIEIH
pazpabarsiBaeMOi W
BKCIUTyaTUPYEMOM Ha3€MHOU

TPaHCIIOPTHO- TEXHOJIOTHYECKON
MaNIMHBI HJIK €€ YaCTHU

3HaeT
CocraB NpOEKTHOW TOKYMEHTAIIUU U METO/IbI €€
(bopmupoBaHus

ymeeT

@opMHpOBaTh NPOEKTHYIO JTOKYMEHTALHIO I10
pasaerny u3 1 poBoii MOJIeIN
pa3pabaTplBaeMOH WM OKCIUTyaTHPYeMOW
Ha3eMHOM TPAHCIOPTHO-TEXHOJIOTHIECKON
MallluHbI

BJIa/ieeT HABbIKAMH
PasznuuHbIMM  IPOTpaMMHBIMH  ITPOJYKTaMH,
MO3BOJIAIOIIMMH IOATOTaBIUBATE IPOCKTHYIO

JOKYMEHTAIMi0 U3 [UGpPOBOM  MOEIH
pa3pabaTeiBaéMOil MM 3KCIUTyaTHpyeMon
Ha3eMHOMN TPaHCIOPTHO-TEXHOJIOTUYECKON
MaIlllHbI

TK(I)-1 Cnoco0OeH|[IK(I1)-1.6 TloaroraBnuBaer u|3HaeT

CaMOCTOSITENIbHO W (MiM) B|mepenaer 1udpoByto Mojaens([IporpaMmHble  HTPOAYKTHI,  [O3BOJIAIOLIME

KOMaH/ie pa3palaThIBaTh|Ha3€MHOM TPaAHCIIOPTHO-|OCYILECTBIATh MMOATOTOBKY LU(PPOBOM Mojaenu

U POBYIO MO/IEJIb|TEXHOJIOTMYECKONM MalINHbl WJIM|HA3€MHOU TPAHCIIOPTHO-TEXHOJOTUYECKOU

Ha3eMHOMN TPaHCIIOPTHO-|ee YacTu B (hopMare, yKa3aHHOM [MAILIMHBI UJIU €€ YacTH B TpedyeMoM opmate

TE€XHOJIOTUYECKON MAalINHbI[B TEXHUYECKOM 3aJaHUH ymeer

WM €€ 4acTu [IpumensTH pa3iIuyuHbIe MIpOrpaMMHBbIe
MPOAYKTHl C IENBI0 MOJATOTOBKH LU(POBOI
MO Ha3zeMHOU

TPAaHCHOPTHO-TEXHOJOTUYECKON MAIlIUHBI HIIH
€e yacTu

BJIa/IeeT HABbIKAMU

HaBpikamu mocTpoeHuss mmu@poBOrd MOEIH
Ha3eMHOI TPaHCIOPTHO-TEXHOJIOTUYECKON
MaIllMHbl WM €€ YacTH C HCIOIh30BaHUEM
Pa3IMYHBIX TPOrPAMMHBIX MPOAYKTOB




I1K-4 Crioco6en|I1K-4.2 Pa3pabarbiBaeT NpOEKT|3HAET

pa3pabaTbIBaTh IPOEKT|TEXHNYECKOTO TPEUIOKEHHSI C|HAIWYMe W  OCOOCHHOCTH  HCIOJIb30BAHMS

KOHCTPYKLIMU  TMOJBEMHO-|y4eTOM BO3MO>KHOCTH |CIIELIMATTM3UPOBAHHBIX TAKETOB PACIIMPEHUS B

TPaHCIIOPTHBIX, MEXaHM3aIMH, aBTOMAaTH3alUH 1 [KaXI0W U3 H3YIEHHBIX CHCTEM

CTPOUTENIBHBIX M JJOPOXKHBIX [pOOOTH3AINH MOJTbEMHO-|yMeeT

MaIIiH U 000pyI0BaHHS TPAHCIIOPTHBIX, CTPOUTEIBHBIX H|COCTABIISATH IPOTPAMMBI Ha BCTPOSHHBIX SI3BIKAX
JIOPOXKHBIX MaIluH ulnporpammupoBanus.  Co3maBaTh  IPOCTHIE
00opyoBaHUs rpaduyecKkre IpUIoKEHHS

BJIajieeT HABbIKAMH

HaBBIKAMHU pEIICHHUS] ypaBHEHUM, HEPABEHCTB,
i depeHIaIbHbIX YPABHECHUN M MTOCTPOCHHSI
rpadUUECKUX UILTIOCTPAIIHA

3. Yka3zaHue MecTa IMCHUILTHHBI (MOAYJISAA) B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMmbl

Hannas mucuuruimHa (MOIyNb) BKItodueHa B bnok «/Iucummumasl, moxynu» b1.0.25 ocHOBHOM
npodeccronansHOi oOpazoBarenbHOM mporpammbl  23.05.01 HazemHBIe TpaHCIOPTHO-TEXHOJIOTHUYECKUE
CpEeJICTBA U OTHOCHUTCS K 00513aTeIbHOM YacTH y4eOHOr0 IJIaHa.

Ne Kon n HauMeHOBaHuE MHIUKATOpa
[IpeamecTByromMe TUCUUILIAHBI
/1 IOCTHIKEHUS KOMIIETEHIINU
1 |Dusuxa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, VK-1.1, VK-1.2, YK-2.4
duzuxka
3HaTh:

(bYHI[aMeHTaHBHLIC (I)I/I?»I/I‘IGCKI/IC IIOHATHA, (bHSH‘leCKI/IC BCJIMYMHBI U CAUHHUIIBI UX U3MCPCHUA,

OCHOBHBIC MCTOAbI HMCCJIICAOBAHUA W aHalIW3a, NPUMCHACMBIC B COBpCMGHHOfI (1)I/ISI/IKC N TCXHHKCE,
0a30BEIE TCOPHUU KJIACCUYECKOU U COBpeMCHHOﬁ (I)I/ISI/IKI/I, a TaK)XC OCHOBHBLIC 3aKOHbI W IIPUHIMIIBI,
YHOpaBJIArOMUC MPUPOAHBIMHA ABJICHUAMU U IIPOLCCCaMU, HAa OCHOBC KOTOPBIX pa60Ta}0T COBPCMCHHBIC HpI/I60pI~)I

VYMeTh:

paboTtarh ¢ MPOCTEHIIMMHU anmapaTaMmu, MPUOOPaMu U CXEMaMH, KOTOPHIE UCTIONB3YIOTCS B

bu3MYeCKUX ¥ TEXHOJNOTMYECKUX JabopaTopusiX, W TOHMMATh MPHUHIMIBI WX JEHCTBUS;
OPUEHTHUPOBATHCS B COBPEMEHHOM M BHOBB CO37]aBA€MOI TEXHUKE C IEJIbI0 €€ OBICTPOr0 OCBOCHUS, BHEAPECHUS U
3¢ (HEeKTUBHOTO UCTIONB30BAHUS B IPAKTHUECKOMN eATETHbHOCTH

BraneTs:
preMaMU U METOJaMH PEIIeHHs] KOHKPETHBIX 3a7[ad U3 Pa3IMUHBIX o0nacTel GU3UKH, YMETh
JienaTh MPOCTEHIITHE OLICHKU U PAaCcUueThI JIJIS aHAIN3a (PU3UIECKUX SIBICHUHN

Ne TocIe TyolHe THCHHIITHHEI Kon n HauMeHoBaHMEe MHAUKATOpa

n/n Y JNOCTUKEHHS KOMIIETEHIIUU

1 JlnarHocTuka, WHCTPYMEHTAJIbHBIM KOHTPOJIb M JKCIEPTH3A OIIK-4.2. OIK-4.3. [TK-2 3
HA36MHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIIVH " = '

5 |AHGOpMALMOHHEIC TEXHONOTHH XH3HEHHOTO LHMKIIA HA3CMHBIX _Oll'{K-I%H% O_l_lﬂé-2i_3[i< HK__1445’ I'II_LK(H?
TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIlIUH 1 5 ’HK (I%?l 6. ’ (L)-1.4, (I

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHMLAX € YKA3aHHEM KOJMYECTBA aAKaJeMHYeCKHX
YacoB, BbIICJICHHBIX HA KOHTAKTHYI paldory oOydamomuxcs ¢ mpemoaaBarejeM (10 BHAaM y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Kypc
13 HuX yackl Ha
o Bcero
Bun yue6Ho# paboTh MPAKTUYECKYIO
4acoB 2 3
MOJITOTOBKY
KonTakTHas padora 18 8 10




Jlexmonnebie 3auatus (JIek) 8 0 4 4
[pakTuueckue 3austus (Ip) 10 4 4 6
HMHuast KOHTaKTHas padoTa, B TOM YHCJIE: 0,65 0,4 0,25
KOHCYJIBTAINH 110 KypCOBO# paboTe (ITPOEKTY), 0.4 04
KOHTpOJbHBIM paboTam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3alIiuTa KypCOBOW pabOTHI 0,4 0,4
(poekTa); caada KOHTPOJBHEIX padoT (PTP))
KOHTaKTHas paboTa Ha aTTECTAINIO B CECCHUIO 0.95 0.95
(KOHCYJIbTAIUS Tepe SK3aMCHOM U c/1avya ' '
Yacel Ha KOHTPOJIb 12,75 4 8,75
CamocrositenbHas padora (CP) 184,2 59,2 125
O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)
qacel:| 216 72 144
3a4YeTHbIE eTHHHIIBI: 6 2 4

5. Copep:xxanve IMCUMIUIMHBI (MOAYJsl), CTPYKTYPHMPOBAaHHOe IO pasiejaM (Temam) ¢
OTBEJeHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKHX YaCOB U BU/I0B y4eOHbIX 3aHATHI

5.1. TemaTnueckuii jaaH JUCHUILUIMHBI (MOJYJIsA)

YKazaHuem

KonrakTHas pabdora (1o y4eOHBIM
3aHATHIM), Yac. Kon
UHIHKATOP
3 a
Ne Pasnens! AUCIUILINHEL | JeKimn 13 P CP Beero, JOCTHKEHH
~ Jac. o
pere I et I e comneren
BCETO YECKYIO BCETO YECKYIO BCETO YECKYIO numn
moaro- moAro- moAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Beenenue
OIIK-2.1,
11 Beenenne B pazpadorky CAE 2| 1 15 16 | onK-2.2
MPOTrpaMMHBIX KOMILJIEKCOB OITK-2.3
OIIK-2.1,
1o, |Ppadoma apxmrextyp CA 5 | 05| 05 25 | 265 |OIK-2.2,
cucTe €HEPHOI0 3 OITK-2.3
OIlK-2.1,
OIIK-2.2,
OI1K-2.3,
HK(ID)-
Mertoubl IIOCTPOEHUS 1.1, TIK
13, |POrpaMMHBIX peanu3anui o 2 35| 35 192 247 (In)-1.2,
" |CcHOXKHBIX BBIUMCITUTEIBHBIX ’ ' ’ ’ TIK(1T)-
METOJIOB 1.3, IIK
(I)-1.4,
HK(L)-
1.5, TIK
(ID-1.6
2. |2 pazgen. NHasg KOHTaKTHas
paborta
OIlK-2.1,
OIIK-2.2,
2.1. [3auer 2 0,8 OITK-2.3.
I1K-4.2
3. |3 paznen. Konrpoib




3.1.

3auer

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

4 pazgen. Ananus

4.1.

Pazpabotka
CIIO)KHOTO
MeToza

APXUTEKTYPBI
BBIYKCIIUTEIILHOIO

25

27

OIIK-2.1,

OIIK-2.2,

OIIK-2.3,
[1K-4.2,

TIK(LD)-
1.5

4.2.

Pa3zpaboTka cTpykTyp JaHHBIX

25

27

OINIK-2.1,
OIlK-2.2,
OIIK-2.3,
TK-4.2,
TTIK(L)-
1.1, TIK
(1)-1.2

4.3.

WuTerparus CO3/IaHHBIX
CTPYKTYp JaHHBIX B pamkun CAE
CUCTEMBbI

25

27

OIIK-2.1,

OIIK-2.2,

OIIK-2.3,
I1K-4.2,

TTK(LD)-
1.4, TIK

(D)-1.5

44.

[Iporpammuas peanuzanuss CBM

0,5

1,5

25

27

OIIK-2.1,

OIIK-2.2,

OIIK-2.3,
[1K-4.2,

HK(LL)-
1.5, TIK

(ID-1.6

4.5.

Ortnanka u
CO3JaHHOI
peanmuzauuu CBM

anpooanus
MIPOrpaMMHOMN

0,5

1,5

25

27

OIK-2.1,

OIK-2.2,

OIK-2.3,
[1K-4.2,
HK(1L)-
1.1, TIK
(ID)-1.2,
TTK(1D)-
1.3, IIK
(ID)-1.4,

TIK(LD)-
15

5 paznen. Kontpons




OIIK-2.1,
OIIK-2.2,
OIIK-2.3,
I1K-4.2,
TIK(LD)-
1.1, IIK
5.1. |9k3amen 3 9 (I1)-1.2,
HK(L)-
1.3, IIK
(ID)-1.4,
HK(L)-
1.5, IIK
(ID-1.6
5.1. Jlexuun
No | HaumenoBanue paszaena o
. HaumeHnoBaHue 1 kpaTKoe coiepKaHue JEKIUN
/1 Y T€MBI JICKIIUH
Beenenne B pa3paboTKy MpOrpaMMHBIX KOMILJIEKCOB.
OcobeHHoCcTH Pa3pabOTKU MPOrPaMMHBIX KOMIUIEKCOB U BBIYMCIUTEIbHBIX
Brenenue B pazpaboTky
IPOTPaAMMHBIX CHCTEM MHKXEHEPHOTO aHanm3a. JleranpHoe
1 CAE nporpamMmMHBIX ..
IPOEKTHUPOBAHUE IPOrpaMMHOr0 Komiuiekca. OOecneueHue TpeOOBaHMIA:
KOMILIEKCOB
pacmmpseMoCcTh, MaCIITAOMPYEMOCTh, YA00CTBA COMTPOBOKICHHUS.
Kitaccnueckne MeTo1bl MPOEKTUPOBAHUS.
Pa3paboTrka apxurekr . .
2 P CAE CHI():TeM P CrpyktypHblii monxon. Axanu3 TpeboBanui. Henocratku. OCHOBBI
00BEKTHO-OPHEHTHPOBAHHOTO MPOSKTUPOBAHUS POTPAMMHBIX KOMIUIEKCOB.
MH)KEHEPHOr'0 aHaJIn3a .
[TpoexTnpoBaHue  uepapxuil  kiaccoB  (IPUKIAAHBIE  [IPOrpaMMBbI,
OMOIMOTEKH, KapKachl).
OcoOeHHOCTH  CHUCTEM  HMH)XXEHEPHOrOo  aHajuu3a  (BBIYMCIHUTEIbHBIX
MeTobl mocTpoeHus
nporpaMMHbIX cucteMm) (nanee CAE
MIPOTPaMMHBIX . . .
porpar — computer-aided engineering).
3 | peanmuzaumii cloXKHBIX
CucTteMbl HHXEHEPHOTO aHaIM3a (BBIYMCIUTEIbHBIX TPOrPAMMHBIX CHCTEM)
BBIYUCITUTEIEHBIX
(manee CAE
METO/I0B . . .
A — computer-aided engineering).
p 6 Pa3zpaGotka oOmieit cxembl apxutektypsl CBM B pamMkax Tpex3BEHHOM
aboTka
a3pabo APXUTEKTYPHI KITMEHT-CEPBED.
6 | @DXHTEKTYPEI CIOKHOTO
BBIYUCIIUTENLHOTO
MeToaa
Pa3zpaGoTka Ha ypOBHE JaHHBIX: CO3JaHHE PEISALMOHHBIX CTPYKTYpP JaHHBIX
JUTSL XpaHEHUsI BXOJAHBIX U BBIXOJHBIX JTaHHBIX.
7 Pa3paboTka cTpyKTyp
JTAHHBIX
Pa3paboTka Ha ypoBHE MOJIb30BATEIS.
WuTerpamnus co3jaHHbIX
8 CTPYKTYp AaHHBIX B
pamku CAE cucrembl
9 [TporpammMHast Pa3paboTka Ha JTOrHuecKoOM YpOBHE.
peanuzauust CBM
Otajka 1 anpodarus Otnanka coznanHoi nporpammHoi peanuszanu CBM Ha npumepe TecToBoit
10 CO3IaHHOM MIOCTaHOBKHM 33J1auu.




IIPOrpaMMHOMN
peanuzanuu CBM

Otnangka cozgaHHoON nporpaMMHol peanusaunun CBM Ha npumepe TecToBOM
IIOCTAaHOBKH 33J1a4H.

5.2. [IpakTruyeckue 3aHsATUS

HaumenoBanue paznena

IJI\/EI U TeMBbI PAKTHYECKUX HaunmenoBanue u copepikaHue MPaKTHUECKUX 3aHATHHA
3aHSITHIA
ApXHUTEKTYpbl ~ MPOTPaAaMMHBIX  KOMIUIEKCOB  (MOHOJIUTHBIE,  KIIUEHT-
CEpBEpPHBIE).
Oco0eHHOCTH TMPOTrPaMMHBIX aPXUTEKTYp CHUCTEM HWH)KEHEPHOTO aHaju3a.
Paspabotka apxutekryp |Mcrmonp3oBaHue NPUHIMIIOB TOCTPOCHHUS HEpapXuil KiaccoB Ha 0ase
2 CAE cucrem uHtepdeiicoB  (wocel U MuUHychl). BBegenue B 0000mieHHOE
WH)KEHEPHOro aHanu3a |npoekTupoBanue. [lonstue crparerus. PazpaboTka kapkacoB cucTeM Ha Oaze
crpareruid. [lpunnun mopenb- Bua-koHtposwiep (MVC). TecrupoBanue
IPOrPaMMHOTO obecrieueHus. ConpoBoxkeHUE pa3zpaboTaHHOTO
POrPaMMHOT0 OOeCTeueHusI.
Pa3paboTka BBIUMCIUTENBHBIX MOACHUCTEM B paMKax KIMEHT-CEPBEPHBIX
ApXUTEKTYP.
Mertonsl moctpoenust |Co3gaHue  UHQPACTPYKTYpbl  AJs  HIPOBEIEHUS  PAacyeToB  Ha
MIPOrPaMMHBIX BBICOKOITPOU3BOIUTEIIbHBIX BBIUMCITHTEIIHLHBIX cucTemMax
3 peanuszanuii cnoxHelx  [(cymepkoMmbiorepax). I[lpumeHenue moHsTHH Teopun rpadoB I
BBIYHCITUTEILHBIX pa3pabOTKH MPOTPAMMHBIX PEATU3AINN CIIOKHBIX BBIYHCIUTEIIEHBIX METO/IOB
METO/IOB (CBM). ObecnieueHue aBTOMAaTHU3AINH pacnapanieuBaHus
BBIYUCIUTENHBIX TPOLEAYP Ha YPOBHE AapXHTEKTyphl CO31aBaeMOM
nporpamMmHo# peanuzamnuu CBM.
Metonpst nocrpoenuss  |[Ipumenenne CAE  TexHomormifi 1npM NPOEKTHPOBAHMH  HA3EMHBIX
MIPOrPaMMHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIHH
3 peanusanuii cnoxkueix (Mcronb3oBaHne  pasnMuHBIX  nporpamMmubix - mpoaykros  (MATLAB,
BBIYHCINTEIbHBIX SolidWorks, Inventor, Solid Edge, KOMIIAC 3D, ANSYS) s
METOJI0B npoextupoBanus HTTC
PazpaboTka Ha snormdyeckomM ypoBHe. Pa3paboTka apXHTEKTyphl CIOKHOTO
BBIUMCIUTENFHOTO METOJIa, BKIJIOYas: a) pa3pabOTKy HepapXuu KIaccoB,
PaspaGoTKa apXUTEKTYpE] PEaIM3YIOIIIX OCHOBHYIO 3211y PaBpa6aTI)IBa€MOI7I §
nporpamMmmHuoil peanuzanuu CBM; 6) pa3zpaboTky cereBoit mogenu CBM Ha
6 CIOIKHOTO OCHOBE Tpa)OOPUEHTUPOBAHHON TEXHOJIOTHH; B) TEHEPAIMIO KapKacoB
BRIHHCTTEIABHOTO e 1pHBIX GHOMMOTEK ¢ moMompio CASE MHCTPYMEHTAPUSL.
Metona Pa3pabotka cereBoit Momenu CBM Ha ocHoBe TrpadoOpHEHTHPOBAHHOMN
TEXHOJIOTHH; B) T€HEPALUI0 KapKacoB OTAEIbHBIX OMOIHOTEK C MOMOIIBIO
CASE uHcTpymMeHTapusi.
Breibop cymiecTBylOmUX U ONpeAencHHe HOBBIX (OpPMATOB BXOAHBIX U
F Pa3paboTKa CTPYKTYp |BBIXOJHBIX JaHHBIX.
JTAaHHBIX Bribop cymecTByronmx M OmpefesneHHe HOBBIX (DOPMATOB BXOJIHBIX U
BBIXO/IHBIX JIAHHBIX.
[lpuMeHeHne crieMUATU3UPOBAaHHBIX —ToacucTeM ucmonb3dyemorr CAE
cuctemMbl Uil (GopmupoBaHHS  rpaUUECKOTO  MOJB30BATEIHCKOTO
WnTerpanus co3nanneix |MHTEpdeiica (manee GUI — Graphical User Interface) na ocHoBe BEIOpaHHBIX
8 CTPYKTYp JQHHBIX B |MJIHM CO3JaHHBIX CTPYKTYp JAaHHBIX
pamku CAE cucremsl  |bopMupoBaHus rpaduueckoro mnojb3oBaTenbckoro nurepdetica (nanee GUI
— Graphical User Interface) Ha ocHOBe BEIOpaHHBIX HIIH CO3JIaHHBIX CTPYKTYP
JTAaHHBIX
Pa3zpaboTka KOHKPETHBIX OTIENBHBIX AJITOPUTMOB B paMKaxX CO3JaHHOU
9 [Iporpammuas apxutekTypsl CBM Ha ocHOBE MpOoTrpaMMHBIX HHCTPYMEHTOB HCIOIb3YeMOMH

peanuzanus CBM

CAE




CUCTEMBI JINOO HAa OCHOBE OOMICTOCTYIMHBIX S3BIKOB MPOTPAMMHUPOBAHUS U
KOMITUJISITOPOB.

Pa3paboTka KOHKpPETHBIX OTHENbHBIX AJITOPUTMOB B PaMKax CO3JAaHHOM
apxuTekTypbl CBM Ha 0CHOBE MPOTpaMMHBIX HHCTPYMEHTOB HCIIOJIb3yEeMOM
CAE

CUCTEMBbI JINOO Ha OCHOBE OOIIENOCTYIHBIX S3BIKOB IMPOrpaMMHUpPOBAHUS U
KOMIIWJIATOPOB.

10

Otnanka u anpodanus
CO3JIaHHOM POrpaMMHOMN
peanmnzanuu CBM

[TpoBeneHHE BBIYHMCIMTEIBHOIO 3KCIIEPUMEHTa B paMKaxX HCIOJIb3yeMOM
CAE cucremsl.
[TpoBeeHHE BBIYHMCIMTEIBHOIO 3KCIIEPUMEHTa B paMKaxX HCIOJIb3yeMOM
CAE cucremsl.

10

Otnanka u anpodanus
CO3JIaHHOM TPOrpaMMHOMN
peanmmzanuu CBM

[TpoBenenme skcriepuMeHTa B pamkax uccneayemoit CAE cucreMsr
[Tpumenenue IPOrPaMMHBIX MIPOJYKTOB IE POBEJCHUS
AKCIIEPUMEHTAJIbHBIX UCCIICIOBAaHUM.

5.3. CamocrosrenbHas paboTa o

OyJaroIIUXCs

Ne | HaumeHnoBaHnue pasnaena N
ConeprxaHue caMOCTOSATEILHOM paboThI
/0 | JUCLUIUIMHBL U TEMBI
BBenenue B pa3paboTKy NpOrpaMMHBIX KOMILJIEKCOB
OcobeHHocTH pa3padOTKU MPOrPAMMHBIX KOMIUIEKCOB M BBIYMCIUTEIBHBIX
Brenenue B pazpaboTky
1 CAE mooroasmmr - |PPCTPAMMHBIX CHCTEM HIDKEHEPHOTO aHaMH3a. JeranbHoe
porp POCKTHPOBAHNWE NPOTPAMMHOTO KoMIutekca. ObecrieueHue TpeOOBaAHMIA:
KOMILJICKCOB
OMILICKCO pacuMpsAeMOCTb, MAaCIITAOUPYEMOCTh, Y100CTBA COIPOBOXKACHUS.
[Tonsitue crparerus. PazpaboTka kapkacoB cucTeM Ha 6a3e cTpaTerui.
Pa3pabotka apxurextyp .
5 CAE Pa3pabotka kapkacoB cucreM Ha 6a3e crpateruid. IlpuHuun mozens- BUA-
cucTeM
kourpourep (MVC). TectupoBaHue MNPOrpaMMHOIO  OO€CICUYEHHsI.
WH)KEHEPHOTO aHaJIn3a
ConpoBosx/ieHne pa3padOTaHHOTO MPOTrPAMMHOI0 00ECTIEUEHUSI.
OOlecrieueHne aBTOMAaTU3allMM  pacHapaUIeTUBaHUS  BBIYUCIUTEIbHBIX
MeTobl TOCTPOEHUs . .
Ipolelyp Ha YPOBHE apXUTEKTYphl CO3/]aBa€MOM MPOTrpaMMHON peanu3aiu
MIPOTPaMMHBIX
. CBM.
3 | peanuzanmii CIOKHBIX
CpenctBa aBTOMaTH3allUd W paclapajyieIMBaHUS  BBIYMCIUTEIbHBIX
BBIYUCITUTEIEHBIX o .
IpoIeTyp Ha YPOBHE apXUTEKTYPhI CO3/IaBaeMOI IPOTPAMMHOM pean3aluu
METO/I0B
CBM.
Pa3zpabotka cereBoit mMomenu CBM Ha ocHoBe TIpad0OpHEHTHPOBAHHOM
Pa3paboTKa apXUTEKTYpbI|TEXHOJIOTUH; B) TEHEPAIMIO KAPKACOB OTAENIBHBIX OMOIMOTEK C IOMOIIBIO
6 CIIO’KHOTO CASE unctpymeHTapusl.
BeiuncaurensHoro  [Paspaborka cereBoit momenu CBM Ha ocHoBe rpadoOpHEHTHPOBAHHOMN
MeToJIa TEXHOJIOTUH; B) T€HEPALMI0 KapKacoB OTAENbHBIX OMOIMOTEK C MOMOUIbIO
CASE uHcTpyMeHTapus.
Bribop cymecTByrommx M OmpefesneHHe HOBBIX (DOPMATOB BXOJIHBIX U
7 Pa3paboTka cTpyKTyp |BBIXOJHBIX JaHHBIX.
JTAHHBIX Bribop cymecTByrommMx M OmpeneneHHe HOBBIX (DOPMATOB BXOIHBIX U
BBIXOJTHBIX JTAHHBIX.
[lpumeHeHne creMUATU3UPOBAaHHBIX —TozacucTeM ucmonbdyemorr CAE
cucteMbl  Juis  (QOpMHpOBaHUS  TpadUUEcKOro  IMOJb30BATEILCKOTO
untepdeiica (mamee GUI — Graphical User Interface) na ocHoBe BBIOpaHHBIX
WuTerpanus co3qaHHbIX
WIN CO3JIaHHBIX CTPYKTYP JaHHBIX
8 CTPYKTYp JAaHHBIX B .
[lpuMeHeHne cCreMUATU3UPOBAHHBIX ToAcucTeM ucmonb3dyemoir CAE
pamku CAE cucrembl
cucteMbl  Juis  (QOpMHpOBaHUS ~ TIpadUUEecKoro  IMOJIb30BATEILCKOTO

untepdeiica (manmee GUI — Graphical User Interface) na ocHoBe BbIOpaHHBIX
WK CO3/IaHHBIX CTPYKTYP AaHHBIX




Pa3paboTka KOHKPETHBIX OTAEIBHBIX aJIrOPUTMOB B paMKax CO3JaHHOU
apxutektypbl CBM Ha 0CHOBE MpOrpaMMHBIX HHCTPYMEHTOB HCIIOJIb3YEMOM
CAE

CUCTEMBI JINOO HAa OCHOBE OOIIEOCTYIHBIX SI3bIKOB MPOrPaMMHUPOBAHUS U

9 IIporpammHas KOMIIUJIATOPOB.
peanuzauus CBM Pa3zpaOoTka KOHKPETHBIX OTIEJIBHBIX AJITOPUTMOB B pPaMKax CO3JaHHOH
apxutekTyppl CBM Ha ocHOBE IpOrpaMMHBIX HHCTPYMEHTOB MCHOJIb3yeMOMN
CAE
CHCTEMBI JINOO Ha OCHOBE OOILIENOCTYIHBIX SA3bIKOB NPOIPAMMHPOBAHUSA U
KOMITWJIATOPOB.
ITpoBeeHue BEIYMCIUTENBLHOIO SKCIIEPUMEHTA B paMKax ucnosnb3yemont CAE
Otnanka u anpodanus
- . |cucTeMBI.
10 [co3maHHO¥M MporpaMMHOM

peanuzauuun CBM

[IpoBeneHue BEIUMCIUTENBLHOTO SKCIIEPUMEHTA B paMKax ucnonb3dyemoit CAE
CUCTEMBI.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEIbHO padoThl 00yYaOIUXCS MO JUCHUILUINHE (MOYJII0)

IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHOI CHCTEMaTHU3UPOBAHHBIN MaTepuai, MPaKTUYECKUX U JaOOPATOPHBIX 3aHATHH, MPearoJiararolinx
3aKperieHue M3Y4eHHOro Mmarepuaia U (OpMHUpPOBAHHE y OOYUYaAIOMIMXCS HEOOXOAMMBIX 3HAHHWM, YMEHHHA U
HaBbIKOB. Kpome TOro, BakKHEMIIMM 3TanoM HW3Y4Y€HHs AUCLMILIUHBI SIBISIETCS CaMOCTOSITENIbHAsg paboTta
o0yJaromuxcs C MCIOJIB30BAaHUEM BCEX CPEICTB M BO3MOXKHOCTEH COBPEMEHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00Bbem camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeIyOIIee:

- U3yYEHHUE TEOPETHUUYECKUX BOIIPOCOB IO BCEM T€MaM JIUCLUIUIMHBL

- IOArOTOBKA K IPAKTUYECKUM 3aHATUSM;

- IOArOTOBKA K 3a4eTy;

- IOArOTOBKA K IK3aMEHY.

3a10roM ycreurHoro 0CBOEHUs 3TOM JUCHUILIUHBI SBISETCS 0053aTeIbHOE MOCEIICHNUE JIEKIIMOHHBIX U
NPAaKTUYECKUX 3aHATHHA, TaKk Kak IPOIMYCK OJHOrO (TeM Ooyiee HECKOIBKUX) 3aHSATHH MOXET OCIOXKHUTH
OCBOCHME pa3/iesioB Kypca.

[TpucTynas K U3y4eHHIO JUCIUIUIMHBL, HEOOXOAMMO, B IEPBYIO OYEpeib, 03HAKOMHUTHCS C CO/ICPIKaHUEM
PIIJ] nnst ctymeHToB O4HOM (opmbl OOy4YeHHs, a TakKe METOAMYECKMMH YyKa3aHUSMU [0 OpraHu3alvu
CaMOCTOSITENIbHOM pabOThl U OJATOTOBKE K MIPAKTUUECKUM 3aHSTHUSIM.

[Ipy mOATOTOBKE K MPAKTUYECKUM 3aHATUSIM B paMKax CaMOCTOSITENIBHONH pabOThl MO H3YyYEHUIO
JUCHIUTUIAHBI 00y4JaromuMcsi He0OX0IUMO:

- NOBTOPUTH 3aKOHCHEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepHall U JOMOJIHUTh €ro ¢ Y4eTOM
PEKOMEHIOBaHHOM 110 IaHHOM TEME JINTEPaTyphI;

- IpU CaMOCTOSITEIIbHOM HW3yYEHUU TEOPETUYECKOW TEMbI CJeJaTh KOHCIIEKT, MCIOJb3Ys
pekomenioBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTh IPAKTUYECKUE 3a/1aHHS B PAMKAX U3y4aeMON TEMBI;

- IOArOTOBUTHCA K IIPOMEXKYTOYHOU aTTECTALAH.

HtoroM m3zydeHus: JUCLUIUIMHBI SBJISETCSA 3a4€T BO YETBEPTOM CEMECTPE; FK3aMEH B ISITOM CEMECTpE.
3aueT M 3K3aMEH NPOBOAUTCA IO pacnucaHuio ceccuu. Dopma MpPOBEAECHUSA MPOMEXKYTOUHON aTTECTALUU -
ycTHasi. CTyIeHThI, He MIPOILIE/IINE aTTeCTAlUIO MO rpaduKy CeCCUM, AOJKHBI JIMKBUIAMPOBATH 3a/10JKEHHOCTh

7. OueHoYHbIe MATEPUAJIbI JJIsl NMPOBEAEeHNUs] TEKYIIero KOHTPOJISI YCIeBAaeMOCTH U TMPOMEKYTOUYHOM
arTecTauvu 00y4armMXCcs N0 JMCUUILIHHE (MOIYJII0)
7.1. IlepedyeHb KOMIETEHIIHH ¢ yKa3aHUEM 1TaoB UX (YOPMHUPOBAHHUS B MPOIIECCE OCBOCHUS AUCIMITITUHBI

Kon n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL . Bun onenounoro
WH/INKAaTOpa KOHTPOJIMPYEMOM
n/m (Momyms) cpencTaa
KOMITETEHIIUU

1 Brenenne 5 paspabory CAE nporpammmbix OIIK-2.1, OIIK-2.2, OIIK-2.3 |ycTHbIi onpoc
KOMIIJIEKCOB

2 Paspaborka  apxurextyp  CAE  cncrem OIIK-2.1, OIIK-2.2, OIIK-2.3 [pemenue 3agau
WH)KEHEPHOTO aHAJIN3a
Meronsl MMOCTPOCHUSA MPOTPaMMHBIX OIK-2.1, OTIK-2.2, OIK- 2.3,

3 eannia 15071 CJ'IOI;)KHBIX BLI‘{IECJIIETGHBHBIX TIK(I)-1.1, TIK(I)-1.2, CTHBIN OIIPOC
fmo OB“ TIK(I)-1.3, TIK(I)- 1.4, TIK  |* p

g (ID)-1.5, TK(1)-1.6
4 [3auer OIIK-2.1, OIIK-2.2, OIIK- 2.3,
I1K-4.2

5 [3auer OIIK-2.1, OIIK-2.2, OIIK-2.3 |ycTHBIi nopoc

6 Pazpabotka ApPXUTEKTYpPBI cioxknoro|OIIK-2.1, OIIK-2.2, OIIK- 2.3, THLL O
BBIYMCIIUTEIILHOTO METO/A I1K-4.2, TIK(I1)-1.5 e onpoc

7 |PaspaboTka CTPYKTYp JaHHBIX OTK-2.1, OIK-2.2, OIIR-2.3,15 | e saau

p PYKTYP A TK-4.2, TIK(I))-1.1, TIK g




(I)-1.2

OIIK-2.1, OIIK-2.2, OIIK- 2.3,
[1K-4.2, TIK(11)-1.4, TIK YCTHBINA OTIIPOC
dD-1.5

WNHTerpanus CO3MaHHBIX CTPYKTYp IAaHHBIX B
pamku CAE cucremsl

OIIK-2.1, OIIK-2.2, OIIK- 2.3,
9 |[Iporpammuas peanu3zanus CBM [TK-4.2, TIK(11)-1.5, TIK penieHue 3aaa4y
(D-1.6

OIIK-2.1, OIIK-2.2, OIIK- 2.3,
Otnanka " anpooanus CO3JIaHHOM [1K-4.2, TIK(1)-1.1, TIK
nporpammHoi peanuzanuun CBM (ID)-1.2, ITIK(1D)-1.3, TTK(LL)-
1.4, TIK(11)-1.5

10 YCTHBIA OIIPOC

OIIK-2.1, OITK-2.2, OITK- 2.3,
TIK-4.2, TIK(1)-1.1, TIK

(ID)-1.2, TIK(LD)-1.3, TIK(LD)-
1.4, TIK(ID)- 1.5, TIK(1])-1.6

11 [Sx3amen YCTHBIM OIIPOC

7.2. TurnoBbie KOHTPOJIBHBIE 33JaAHMSI HITU MHBIC MAaTEPUAITBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOTUMbBIC
JUTsl OLICHKY 3HAHWW, YMCHHI U HABBIKOB U (WJIH) OIBITA TPO(ECCUOHATBHOM JEeSITEIbHOCTH, XapaKTEPH3YIOIIHX
sTansl (HOPMUPOBAHUS KOMITETEHITHH B IPOIIECCE OCBOCHUS JTUCIIATLITHBI

[TpumepHBIe 3aJaHus 1151 BBITOJHEHHSI TPAKTHYECKUX PaObOT

(ms mpoBepku chopMupoBaHHOCTH MHAMKaTopa aoctixkenws komnerennuu (OITK-2.1, OIIK-2.2,
OIIK-2.3, TIK-4.2, TIK(I1T)-1.1, TTK(11)-1.2, ITK(1T)-1.4, ITK(1T)-1.5, ITK(1T)-1.6))

- [IpoBenenune aHATUTHYECKUX 0030POB JINTEPATYPHBIX HCTOYHUKOB.

- OcBoeHME METOAOB M MPHEMOB MOWCKA aKTyalbHOW MHGOpMALUU MO TEMaTHKE Kypca, BKIOuas
CIIELIMAIM3UPOBAHHBIE HAYYHO-TEXHUYECKUE )KypHaJbl, pe3ysbratel HP, marenTHbie MaTepualbl.

- IlpuoOpeTrenre HaBBIKOB pabOThl B HAYYHO-TEXHHMUECKUX W MATEHTHBIX 0a3ax MaHHBIX B Cpele
HNuTtepner.

- OCBOECHME aHTJIOS3bIYHONM TEPMUHOJIOTHH 10 TEMATHKE Kypca.

- [IpencraBnenne pe3ynbTaToB pabOTHl ¢ HHGOpMANMEH B BUIE pedepaToB, MPE3CHTALUN U JOKIAI0B
JUIS yY4aCTHUsl B HAYYHBIX KOH(PEPEHITUSX.

7.3. Cucrema OLEHUBAHUS pE3yJIbTaTOB OOY4YEHMs] MO AUCHMILIMHE (MOIYJIO) NMPHU NPOBENECHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH




OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HMCII0JIb30BaHHE HAYYHOH TEPMUHOJIOTHUH, CUCTEMAaTHYECKH TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSX, KOHIEIIUAX U HAIPABICHUAX JUCUUIUINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIC CUTYAIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (HeKTUBHO UCTIONB30BATh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMaTU3WPOBAHHBIC 3HAHUS 1O JUCLIHUIUINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUYECKH IPABUIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAHIAPTHYIO METOJUKY BBIMOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCMOJIB30BAHNE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJIeeT MHCTPyMEHTapueM y4eOHOH TUCIUILINHBI, YMEHUE €T0 UCTIONIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbI UCITOJIHEHUS 33/IaHUM;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» |- (parMeHTapHbIC 3HAHUS 110 TUCIUTIIHHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMU YPOBEHb KYJIBTYPBI HCIIOJHEHUS 3a/1aHNM;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BONPOCHl W MPAKTUYECKHE 3aJaHUS JJIsl IMPOBEJIEHUS IPOMEKYTOUHOM arrectalnuu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTnyeckue BOMPOCHI AJIsl MPOBEACHUSI IPOMEKYTOUHOMN aTTeCTAlUU 00yYarOIINXCs

Teopernueckue BOMPOCHI JJIsl TPOBEICHUS IIPOMEKYTOYHON aTTeCTAIUUA 00YUJaIOIUXCs

4-p1i1 cemecTp (3auerT):

1. PacckazaTh O TpHHIUIAX Pa3paOOTKU MPOTPAMMHBIX PEATH3alUA CIOXKHBIX BBIYUCIUTEIBHBIX
METOJIOB, TPEOYIOUINX ISt paOOThI BEICOKOIIPOU3BOIUTENBHBIE PECYPCHI.

2. Pacckazatp 0 3agayax NPUMEHEHUS CTaHAAPTOB W OOMIMX METOAMK BEACHUS pPa3paboTKu
nporpaMMHOro odecnieueHus npu paspadorke CAE cuctem.

3. IIpencraBuTh anropuT™ pa3pabOTKH MPOTPAMMHOTO OOECTIEYeHHS B paMKaxX rpaoOOpUEHTHPOBAHHOM
TEXHOJIOTHUHU.

4. Pacckazath 0 MeTonax pa3zpadbotku GUI B pamkax cymectByronux CAE cucrem.

5. CocTaBUTh CETEBYIO MOJIEIb TPOTPAMMHON peanu3alii METO/1a KOHEUHBIX 3JIEMEHTOB.

TeopeTrnueckre BONPOCH i MPOBEICHUS IPOMEKYTOUHON aTTeCTallii 00y4JaroIIUXCs

5-bIif cemecTp (IK3aMeH):

1. Beraeptuth 6aky mo pazmepam (JIomyckaeTcs pa3padoTka mogo0us Oaku ¢ TeMH e TabapuTHBIMU U
MOCaJI0YHBIMU pa3Mepamu).

2. BeiOpate peIM-00THI, 11ali0BI U raiiku Ha M30x3,5 mo 6ubimorexke McMaster-Car.

3. Ilepen HauaIoM aHaANM3a YIIPOCUTH COOPKY, UTO ObI HE OBIJIO HEOOXOIUMOCTH 3a/1aBaTh




KOHTAKThl U HE UMETh CJIOKHOCTEN IPU MepeceYeHHsIX KOHEUHBIX AIEMEHTOB B pe3b0e).

4. Ilposectu ananu3 HIAC, npunoxxuB K Kaxaomy peiM-60aty no 2000 H, geficTByronux no BepTUKaIu
BHU3. 3aKperIeHUs] B MECTaX KPEIUICHUs YIIPOCTUTH A0 3aKPEeIJIeHHs] BEpTUKAIbHBIX TOBEPXHOCTEH.

5. BBINOTHUTH TOMOJOTMYECKYIO ONTUMH3AIMIO OalKy MOA Ty K€ Harpy3Ky (BEpHO 3agaTh OOJIacTH
KOHCTPYKTUBHON HEM3MEHHOCTH, INIOCKOCTH CUMMETPUN ).

6. [TonydeHHYIO CETKy TOCTEe ONMTHMH3AIHMK A0PadOTaTh 0 TEXHHYECKHM OOOCHOBAHHOTO PEIICHUS H
cHoBa nposeputs H/C.

7.4.2. [IpakTrueckue 3aqaHus sl IPOBEICHUS MPOMEKYTOYHON aTTECTAIMH 00YJarOITUXCS

[TpuMepHBIe TEMBI TPAKTUUECKUX 3aJaHU JIJIsl POBEICHUS TPOMEKYTOUHOM aTTecTaluu

(11 mpoBepKu CHOPMHUPOBAHHOCTU WHAMKaTOpa AocTikeHus kommerenuun (OIIK-2.1, OIIK-2.2,
OIIK-2.3, TIK-4.2, TIK(I1T)-1.1, TTK(11)-1.2, ITK(1T)-1.4, ITK(11)-1.5, ITK(1T)-1.6))

1. IToctpouts apxurekrypy CAE cucTeMbl CTAaTUCTUUECKOTO aHAIN3a IaHHbBIX.

2. Iloctpouts apxutekrypy CAE cucrembl mpoBeieHUS! ONTHMHU3ALMOHHBIX PAacUeTOB.

3. Pa3paboTka nojcucTeMbl aBTOMaTHYECKOI'O CPAaBHEHHSI U KOPPEKTUPOBKH PE3YyJIbTaTOB PACUETOB.

* ApXHUTEKTYypa CUCTEMbI: KOHLENIMS, IPUHIUIIBI ACJIEHUS Ha TOJCUCTEMBI.

* IlocTpoeHue CTpPyKTyp HaHHBIX Ul XPAaHEHUS pe3yJbTaTOB: MCIBITAaHUM, pacueToB. MeTombl
aBTOMaTHYECKOI'0 CpaBHEHMs pe3yiabTaTtoB: SQL 3ampocs! B B/I.

* [Ipumep peanuzanuu B pamkax cymectByronieit CAE cucremsr.

4. Pazpa0oTKa MoJICUCTEMBI CyppOTraTHOI'O MOAEIUPOBAHUS HA OCHOBE PErPECCHOHHOIO aHAIN3A.

5. Pa3paboTka TOJACUCTEMBI CyppPOTaTHOTO MOJCIUPOBAHUS B O0NACTH  MHKPOMEXAHHKHU
KOMIIO3ULIMOHHBIX MaTE€pUaJIOB HA OCHOBE HEHPOCETEBBIX TEXHOIOTUI aHaIM3a JaHHbIX.

6. Pa3zpa®oTka mporpaMMHOro MHCTPYMEHTa PELICHUS 3aJayd IOUCKAa TEPMOYIPYTOINpPOYHOCTHBIX
XapaKTepUCTUK KOMIIO3ULIMOHHBIX MaTepHUajIoB HA OCHOBE METOJ1a TOMOT€HU3aIIH.

7. Pa3paboTka rpaduueckoil MOACHCTEMBl BH3YyaIH3allUU JIBYXMEPHBIX/TPEXMEPHBIX PpE3yJIbTaTOB
pacyeTos.

Bapuantsl 3aganuil npeacrasieHsl B Kypee [IporpaMMHbIe CHCTEMBI MHKEHEPHOIO aHAJIN3a B CUCTEME
Moodle: httos://moodle.snbaasu.ru/course/view.nhn?id=2033

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUIUHN)
KypcoBbie npoekTs! (paboThl) yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

7.5. MeTtoaudeckue MaTtepHuaibl, ONpeAessonue Npoue ypbl OleHUBaHUs 3HAaHUM, YMEHUN, HABBIKOB U (WJIH)
OIbITa IPO(PECCUOHATBHOMN IEATENTbHOCTH, XapaKTepU3YIOIUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIMN

[Tpouenypa mnpoBeAcHMs NPOMEXKYTOYHOW aTTECTAllMM M TEKYHIEr0 KOHTPOJISI YCHEBAEMOCTH
perJaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIONIUM MOPSIOK OpraHU3alui U IPOBEICHUS
TEKYILETro KOHTPOJIS YCIIEBAEMOCTH U POMEKYTOUHOM aTTecTali 00y4JaromuXCsl.

[Tpouenypa oueHuBaHus (POPMHUPOBAHUS KOMIETEHIMH IpU MPOBEACHUH TEKYLUIEro KOHTPOJIS
IIPUBE/IEHA B I1. 7.2. TUNIOBBIE KOHTPOJIbHBIE 3a/1aHUS UIIM MHBIE MaTEpUaJIbl TEKYILET0 KOHTPOJIS IPUBEACHBI B II.
7.3.

[TpomesxyTouHas aTTecTalys Mo AUCHUILTMHE TPOBOIUTCA B (hopMme 3aueTa (4 ceM.) 1 sk3ameHa (5 cem.).

BxuroueHo /1Ba TEOpETHUECKHX BOMpPOCAa M MPAKTUYECKOE 3a/1aHHe, COOTBETCTBYIOIIUE COJIEP’KaHUIO
(bopMHpyeMBIX KOMIETEHIMI. JK3aMeH M 3a4eT MPOBOAATCSA B ycTHOW (opme. /g moAroToBKU mo OuieTy
oTBOAUTCA 30 MUHYT.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu IMMIPpOBCACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepun Ouenka Ouenka
OLICHUBAHMS | «HEYJIOBJICTBOPHUTEND | «yIOBICTBOPHUTENHH | OLEHKA «XOpPOIIO» OueHKa «OTJIMYHO»
HO» o»




YMCHUA U HABBIKU HE

0a30BbIE CTPYKTYPHI

CHCTEMHBIC. Y MECHUS

«HE 3a4TCHOY «3a4TEHOY
YpoBeHb ocBOEHUSI | YPOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMITETeHIINH KOMIIETEHIIUHT KOMIIETEHIIUHT KOMITETCHIINHT
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHIN.
Kommerenuu He Kommerenun Kommerenun Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. chopMUpOBaHbL.  [copmMupoBaHbl. 3HAHUS
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHUS OOMIMpPHBIE, | apryMEHTHPOBAHHBIE,

BCCCTOPOHHHUC. VYmenus

chopMHUPOBAHBI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT XapakTep, TUTIOBBIX, TAK U
pPENpOAYKTUBHBIN MPUMEHSIFOTCS K HECTaH/IaPTHBIX
Xapakrep. PEIICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JemoHcTpupyercs 3a7aHuM. JemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKUI YPOBEHb
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH CaMOCTOSITENIbHOCTH,
MPAKTUYECKOTO YPOBEHb BBICOKAs aJJaITUBHOCTh
HaBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HaBbIKA
YCTOMYUBOTO
MPAKTHIECKOTO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiicst
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JI€MOHCTPHUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETUIECKOTO MOHMMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuaa, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
-IOTYCKaI0TCA -HETIOJIHbIE OTBETHl | KOHTPOJIUPYEMOro | 3HAHUS IPOrPAMMHOTO
MIPUHIUTIAATIEHBIE Ha OCHOBHBIE o0bema MaTepuaia;
OLIMOKY MPU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -MI0JTHOE TOHUMaHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYLIHOCTH U
ounera, OTCYTCTBYET HEJIOCTAaTOYHOE - 3HaHUA B3aUMOCBSI3U
3HAHUE U TTOHUMaHUE TMOHUMAaHHE TEOPETUUECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHSATUH U CYIIHOCTHU MaTtepuana MPOLIECCOB U SBJICHHI,
KaTeTropHii; M3JIaraeMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HEMOHUMaHUe BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSICHATH CBSA3h | pamMKax 00CYXIaeMbIX
3HaHUA JOTIOJIHUTEBHBIX | HETOYHBIEC OTBETHI Ha | IPAKTUKHU U TEOPUH, 3aJaHuM;
BOITPOCOB B paMKax JOTIOJTHUTETHHBIC BBISIBIIATH -CIIOCOOHOCTH
3a/laHul OumeTa. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSCHSTH CBSI3h
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS; -JIOTHYECKHU
-IIpaBUJIbHBIC U MOCJIe1I0BATEIbHEIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HA MCYEPITBIBAIOIIINE
MIOCTaBJIEHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouera, a TakKe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 5K3aMCHATOpaA.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuarna.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XO0J1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CJIU cpe/iHee apu(METHUECKOe HaXOUTCS B HHTEpBaJle
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHOo-MeTOoAMYECKOE H MATEPUAIBLHO-TeXHUYeCKOe ofecneyeHne JUCIUIIMHBI (MOLYJIs1)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

1 [OcrpeiikoBckuii B.A., Teopus Hagexxnoctu, Mocksa: Adpuc, 2012 9BC

CyBopoB A. B., Mensenko B. B., Cabnuna I'. B., Hlaxtmmueiinep B. T,
2 [IporpaMMHpOBaHUe TEXHOJIOTMYECKMX KOHTpoiiepoB B cpexe  Unity,| http://www.iprbooksh
HoBocubupck: HoBocHOUPCKHIA TOCYIapCTBEHHBINH TEXHUYECKUH yHUBEpCUTET,|  OP.ru/45000.html

2011

HexkpacoB K. A., IToramuukoB C. U., bospuenkoB A. C., Kynpsikkun A. S, http://www.iprbooksh
3 |Meronx Monre-Kapmo Ha rpaduueckux mporeccopax, ExaTepuHOypr: OF.) fu /696‘;3 4 html
Ypansckuii denepanbubiii yausepcuret, DbC ACB. 2016 ' '

CyBopoB A. B., MensenkoB B. B., Cabmuna I'. B., laxtmmHeiaep B. T'.,

4 [IporpamMmmupoBaHue TEXHOJOTMYCCKMX KOHTPOJUIEpOB B cpeae  Unity, SBC
HoBocubupck: HoBocuOupckuii rocy1apcTBEHHBI TEXHHUYECKUH YHUBEPCUTET,
2011
JlonoJIHUTeIbHAS JUTEPATYPA
1 |OctpeiikoBckuit B.A., Teopus nagexnoctu, Mocksa: Abpuc, 2012 9BC
Hekpacos K. A., Iloramnukos C. U., bospuenkoB A. C., Kynpsoxkkun A. S, 9bC

2 |Merox Monre-Kapmo Ha rpaduueckux mporeccopax, ExarepuHOypr:
Vpansckuii penepansabli yausepcurer, ObC ACB, 2016

3 |OcrtpeiikoBckmii B.A., Teopust HanexxaocTH, Mocksa: Aopuc, 2012 9bC

Hekpacos K. A., IloramnukoB C. U., bospuenkoB A. C., Kynpsokkun A. ., 9BbC
4 |Merox Monre-Kapno Ha rpaduueckux mnporeccopax, ExarepunOypr:
VYpansckuii penepansueiii yausepcurer, ObC ACB, 2016

benog I1. T'., CucTeMHblif aHANIN3 1 IPOrPaMMHO-IIETIEBOI MEHEDKMEHT PUCKOB,| https://urait.ru/bcode/

Mocksa: FOpaiit, 2020 454245
5 benos I1. T'., CucTeMHblif aHANTN3 U TPOrPaMMHO-IIETIEBOI MEHE/DKMEHT PUCKOB,| https://urait.ru/bcode/
Mocksa: U3natensctBo FOpaiit, 2019 441104

Obyyaromuecs u3 yncia nHBaauaoB u il ¢ OB3 obecnieunBaroTcs Ne4aTHBIME U (WJTH ) 2JIEKTPOHHBIMH
o0Opa3oBaTeNbHBIMU pecypcamMu B (hopmax, alaiTUPOBAHHBIX K OTPAHUYECHUSIM UX 3JI0POBBSI.

8.2. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX IS
OCBOEHUS AMCUIUIIIINHBI (MOYJIs)

HaumenoBanue pecypca cetn «IHTEpHET» DNeKTpOHHBIN ajpec pecypca

CaiiT cripaBOYHOM MPAaBOBOM CUCTEMBI

«Koreymyrant [LToc» http://www.consultant.ru/

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)CCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTCM

HaunmenoBanue DJIEKTPOHHBIN aJIpec pecypca
Cucrema aucranimonnoro ooydenus CII6GI'ACY Moodle https://moodle.spbgasu.ru/
DIEeKTPOHHO-O0MOIHoTEYHas cucTeMa u3iarenbersa "Jlans" https://e.lanbook.com/
DJIEKTPOHHO-O0MOIMOoTeuHas cucteMa n3garenbersa "FOPAUT" https://www.biblio-online.ru/

Hayunas IIEKTPOHHAs

Hayunas snextponnas 6ubnanoreka eLIBRARY.RU submorexa 6L IBRARY RU

@enepanbHblii  oOpa3oBarenbHbIl mopran "EnmHoe OKHO JocTyma K

" http://window.edu.ru
00pa3oBaTeIbHEIM pecypcaM




Poccuiickast rocygapcTBeHHas OnOInoTeKa

www.rsl.ru

MoaenupyeMblid KaTaJIOT HayYHBIX )KYPHAJIOB.

www.doaj.org

8.4. TlepeueHb HMH(POPMALMOHHBIX TEXHOJOTHH, HCHOJB3YEMBIX IpPH OCYIIECTBICHUU O00Pa30BaTEIbHOTO
mporecca MO JAUCUMIUIMHE, BKJIOYas IIepeueHb JIUMIEH3MOHHOIO M CBOOOJHO pPAacCIpOCTPaHIEMOro

MPOrPaMMHOTO O0ecTIeueHus

HaumenoBanue

Crioco6 pacrpocTpaHeHHs
(TMTIIEH3MOHHOE WIIH  CBOOOHO
pacIpocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne  [132009689201 ot
18.12.2020r IIporpamMmmMHbIe
npoIyKThl Maiikpocodr, moroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne  J132009689201 ot
18.12.2020r [IporpammHBIe
npoyKThl Maiikpocodr, moroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Autodesk AutoCAD 2019/2020

ITrceMO 0 BO3MOKHOCTH OeCILIaTHOM
3arpy3Ku 00pazoBaTeNbHBIX
JUIEH3UH  TTOJIHO( YHKIIMOHAILHBIX
BEPCUN TPOrpaMMHBIX MPOJYKTOB
Autodesk ot 15.05.2012

Autodesk Inventor 2019/2020

ITrceMO 0 BO3MOKHOCTH OeCILIaTHOM
3arpy3Ku 00pa3zoBaTenbHBIX
JUIEH3UN  TOTHO(YHKIIMOHAIBHBIX
BEpCUN TPOTPAaMMHBIX TPOJYKTOB
Autodesk ot 15.05.2012

AnNsys

ANsys cyOnmuIeH3UOHHBIH J10TOBOP
Ne1976-110/2017-C3D0 oT
16.10.2017 ¢ 3A0 "KAJ®EM Cu-
Ali-Oc" 6eccpouHbIit

Matlab Bepcus R2019a

MATLAB JIOTOBOP
NoJ131908369487 ot 01.11.2019 ¢
000 "Codrimaiig IIpoexTs!"

Solid Works Bepcust 2019

SolidWorks norosop NeTr000660287
or 27.09.2021 ¢ AO "Co¢rJlaiin
Tpeiin"

STAR-CCM+  Bepcus 13.02.0.11

Star-CCM+ norosop Ne 46047-20 ot
03.06.2020 ¢ OO0 "CHUHIT"

KOMITAC-3D

KOMITIAC-3D  cyOnuiieH3MOHHBIN
JIOTOBOP NeAC3-17-00534 oT
13.06.2017 Ha 50murr+
cyonuneH3noHHbIit  1oroop NeAC3
-20-00218 ot 20.04.2020 eme Ha
50 ¢ OO0 "ACKOH-Cesepo-
3anan" GeccpOYHbBIN




8.5. MarepuanbHO-TEXHUUECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBeJnieHus1 00 OCHAIICHHOCTH YY€OHBIX ayTUTOPUH M MOMEIICHUHN JJII CAMOCTOSITEIbHON paOOThI

HaunmenoBanue y4eOHBIX ayAUTOPHUIl U TOMEIICHUH
JUI CAMOCTOSITENIbHON paboThI

OcHaImeHHOCTh 000PYIOBAaHUEM U TEXHUYECKUMU
CpeAcTBaMu O0Y4CHUs

32. VYuyeOHBIE ayAUTOPUHU
JICKLIMOHHBIX 3aHITHH

JUIA IMPOBCACHUA

YyeOHass ayauropus Uil  TPOBEACHUS  3aHSATHI
JEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUWHOTO
000pyI0BaHUs (mepcoHanbHbII KOMITBIOTED,
MYJIbTHMETHIHHBINA MIPOEKTOp, IKpaH, ayJiuo-
CUCTEeMa), JO0CKa, JKpaH, KOMIUICKT y4eOHOW mebenw,
noakaoueHue Kk kommbrotepHor cetu CIIOIACY,
BbIXoa B UHTEDHET

32. ITomenieHus i1 CaMOCTOSTEIHHOM pabOThI

[Tomenienue st CAaMOCTOSITETILHON pabOThI (YUUTATIBHBIN
3an oubnuoteku, ayn. 217): TIK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHbld  OJ0K, MOHHUTOD,
KJIaBUaTypa, MbIlIb) C TOJKIIOYEHHEM K CeTH
«MHTEpHET» M O00ECIIEYCHNEM JOCTYIA B 3JECKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyto cpeny CIIOGIACY.
I1O Microsoft Windows 10, Microsoft Office 2016

32.  VYdeOHBIE ayAUTOpUH MPOBEJICHUS
MIPAKTUICCKUX 3aHATHH, KypCOBOTO
MPOCKTUPOBAHUS (BBITIOJHEHUS KYpPCOBBIX padoT),
TPYNIOBBIX W WHAWBHIYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIIET0 KOHTPOJISl U MPOMEKYTOYHON aTTecTalluu

JJIA

Kommiekr MYJIBTUMEAUUHOTO 000py0BaHUS
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMETUHBIN
IPOEKTOP, 3KpaH, ayJuo-CUCTeMa), JOCKa, KOMIUIEKT
yueOHOW Mebenu, MOAKIIOUEHNE K KOMIIBIOTEPHON CETH
CIIOI'ACY, Bbixon B IHTEpHET

I[J'IH HHBAJIMAO0B M JIUII C OB3 obecneunBaroTCH CIICHHUAJIBHBIC YCIIOBUS JJIA IMOJTYYCHUS O6pa30BaHI/IH B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.




PaGouast mporpamma cocrasiena Ha ocHoBe PI'OC BO - cnermumanuter mo crnenuanbHocty 23.05.01
HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpeacTBa (mpuka3 Munoopuayku Poccun ot 11.08.2020 Ne 935).

[Iporpammy coctaBwiI:
JIo1eHT, K.T.H. 5I.B. BacuiabeB

[Iporpamma oOcyxkzaeHa M peKOMEHIOBaHA Ha 3acefaHuu Kadenpsl HaseMHBIX TpaHCHIOPTHO-

TEXHOJIOTUYECKUX MaIIHH
31.03.2022, npotokoi Ne 16
3aBenyromnuii kadeapoii 1.1.H., mpodeccop, C.A. EBTiokoB

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
21.04.2022, nmpotokoit Ne 5.

[Ipencenarens YMK k.T.H., goueHT A.B. 3a3bikun
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