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1. llesu u 3212494 AU CIUILIHHBI

ObecneunTh CTYyICHTOB MOJTHOLEHHBIMUA 3HAHUAMH OCHOB PaOOThI C KOMMEPUYECKUMU
pemiatensMu Ha pumMepe nporpammuoi cpeasl ANSYS Workbench, cpopmuposars y
CJIyIIaTENIEeH OTBIT PEUICHHs 33134 B 00JaCTH BBIYMCIUTEIBHON THAPOTa30qMHAMUKH
NPUMEHUTH 0A30BbIC 3HAHUS CIIyIIATENEH HA MPAKTUKE TIPHU UCCIIETOBAHUHA KOHKPETHBIX
(bu3HYECKUX SIBICHUI.

Kparkoe conepxanmne TUCHMILTHHBI

JlucuuninrHa OXBAaThHIBAET TEOPETUUECKHUE U MTPAKTUUECKUAE ACTIEKThI U3YUYEHHUS JBHKCHUSA
ra30KUAKOCTHBIX CPEJl B Pa3IMUHBIX 00IACTIX MPOMBIIUIEHHOCTH. CTyJI€HThI OCBaUBAIOT
HAaBBIKH aHAJIM3a, MOACIUPOBAHUS U ONITUMHU3ALUN IIPOLIECCOB, MPOTEKAIOIINX B
TUIpOTa30AuHaMUYeCcKuX cucteMax. [lomydyeHHble 3HaHUS MO3BOJIAT CTYIEHTaM
MPUMEHATH TEOPUIO HA TPAKTUKE U PEIIaTh peajbHbIC MHKEHEPHbIC 3aJa4u. JJucuuIinHa
CroCOOCTBYET Pa3BUTHIO KOMIUIEKCHOTO MOHUMAaHUs PabOThl CUCTEM, B KOTOPBIX
IIPOMCXOAUT JBUKEHUE, A TAK)KE B3aUMOECHCTBUE ra30B U KalleJIbHbBIX KUJIKOCTEN C
MOBEPXHOCTSIMU BHYTPEHHEHN MPOTOYHOM YACTH TEXHOJIOTMYECKOTO 000PYI0BaHUS.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HaeT: OCHOBHbIE MaTeMaTHYECKHe MOJIETH
FUAPOra30IMHAMUUECKUX MPOLECCOB; MPUHIIUIIBI
TUCKpEeTH3aI[MH YPAaBHEHHUI TUIPOTa30IMHAMUKY;
QJITOPUTMbI YUCJICHHBIX PEIIEHUN; OCHOBBI
MOCTPOEHUS BBIYUCIUTEIBHBIX CETOK; OCHOBBI
napajuieIbHbIX BBIYUCICHUN U ONITUMU3AIUU
BBIUHCIUTENBHBIX MPOIECCOB; MPUHIUIIBI
00pabOTKH BU3yalIbHBIX JAHHBIX

YMmeeT: hopMynHpoBaTh MaTEMaTHUECKUE MOACIN
17151 KOHKPETHBIX THPOra30iMHAMUYECKUX 3a]1a4;
BbIOUpATh ONTUMAJIbHBIE YUCIIEHHBIE METO/IbI U
QJITOPUTMBI JUIsl IOCTABJICHHBIX 3a]1a4; MPOBOJIUTH
QHAJIM3 YCTOMYUBOCTH U CXOJUMOCTH YUCIIEHHBIX
CXEM; MHTEPIIPETUPOBATh PE3YJbTAThl PACUETOB;
OLICHUBATh MOTPEUTHOCTH MOJEIUPOBAHUS U
KOPPEKTUPOBATh BHIUUCITUTEIbHBIC TAPAMETPHI
Hmeet npaktuueckuii onbIT: padotel ¢ CFD
mporpaMMaMu; ToCToOpadoTKa JaHHBIX:
MOCTpOEHUE rpaQUKOB, aHUMALIHUA,
M30IMOBEPXHOCTEH; OTIIa/IKa BRIYUCITUTEIBHBIX
MOJIEJIE IPU PACXOIUMOCTH PEIICHU;
MCIIOJIb30BAHUE CYTIEPKOMITBIOTEPHBIX CUCTEM JJIS
[PECYpCOEMKHUX pacueToB; pabOThl B KOMaH/E HaJl
MPOEKTAMU

VYK-2 CriocobeH ornpenensaTs KpyT 3a7ad B paMKax
MOCTABJICHHOM LIEJIM ¥ BHIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIIeHHsI, UCXO/Is U3 AEUCTBYIOIINX

IIPABOBBIX HOPM, UMEIOIINUXCS PECYPCOB U
OTpaHUYECHUM

3HAeT: OCHOBHBIC MaTEMaTHUYCCKHC MOACIN
THAPOTa30ogMHAMUYCCKUX IMMPOUCCCOB; MPHUHIIUIIBI
JAUCKPCTU3aAllUN ypaBHeHI/II\/'I ruapora3oguHaMUuKH,
AJITOPUTMBI YUCIICHHBIX pGIHGHI/II\/II; OCHOBBI
MOCTPOCHUA BBIYHMCIUTCIbHBIX CCTOK; OCHOBEI

YK-6 CriocoGeH ynpasisiTh CBOUM BPEMEHEM,
BBICTPAUBAaTh U PEATM30BBIBATH TPACKTOPHIO
CaMOpa3BUTHsI Ha OCHOBE MPUHIIMIIOB 00pa30BaHMUS
B TEUCHHE BCEU KU3HU




napajuieIbHbIX BBIYUCICHUI U ONITUMU3AIUU
BBIUHCIUTENBHBIX MPOIECCOB; MPUHIUIIBI
00pabOTKN BU3YaTbHBIX JaHHBIX

YMeeT: hopMynHpoBaTh MaTEMaTHUYECKUE MOACIN
[UIs1 KOHKPETHBIX TMIPOra30lMHAMUYECKUX 3a/1a4;
BbIOMpATh ONTHUMAJIbHBIE YUCIIEHHBIE METO/IbI U
QJITOPUTMBI JUIsl IOCTABJICHHBIX 3a]1a4; MPOBOIUTH
QHAJIM3 YCTOMYUBOCTH U CXOJUMOCTH YUCIIEHHBIX
CX€M; UHTEPIIPETUPOBATDH PE3YJIBTAThl PACUETOB;
OLIEHUBATh MOTPEUTHOCTH MOJEIUPOBAHUS U
KOPPEKTUPOBATH BHIUUCITUTEIbHBIEC TAPAMETPHI
HNmeet npaktuueckuii onbIT: padoTel ¢ CFD
mporpaMMaMu; TOCTOOpadOTKa JaHHBIX:
MOCTpOeHUE rPaQUKOB, aHUMAIIHH,
M30II0BEPXHOCTEN; OTIIA/IKa BEIYUCIUTEIbHBIX
MOJIEJIe IPU PACXOIUMOCTH PEIICHU;
MCIIOJIb30BaHMsI CYyIIEPKOMITBIOTEPHBIX CUCTEM IS
PECYPCOEMKHUX PacueToB; pabOThl B KOMaH/E HAJl

MPOEKTAMU

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.0.02.M1.01 ba3oBble KOHILIETIIIMHA TOTUCTUYECKOTO
yIpaBICHHUS,

1.0.10 Anrebpa u reomMeTpus,

1.0.02.M16.01 ®usznyeckre 0CHOBBI
PIIEKTPOTEXHUKH,

1.®0.02.M8.01 I'enepanus u Banuaanus uaeu
TEXHOJIOTUYECKOT0 cTaprara,

1.0.02.M11.01 OcHoBsl 3D MoaenupoBaHusi,
1.9.02.M4.01 [{udpoBeie METOIBI 00PaOOTKH
MPOCTPAHCTBEHHBIX JTAHHBIX,

1.0.02.M3.01 YnpaBneHue KOMMYHUKALIUAMH,
1.0.02.M12.01 JIuTelinbie TEXHOIOTUH
3arOTOBUTENILHOTO TTPOU3BO/ICTBA,
1.®.02.M7.01 OcHOBBI OpraHu3auu padoInX
[MPOIIECCOB MOPITHEBBIX JIBUTATENICH,
1.0.02.M14.01 KonkypeHTHbIE€ PEIHOYHBIE
CTPYKTYPBI U MEXaHU3MBI HX 00€CIICUeHUs,
1.®.02.M9.01 IlpuxnagHas rupora3oluHaMuKa,
1.0.02.M13.01 CeHcopsl U AMHAMUYECKHE
M3MepeHus,

1.®0.02.M10.01 IIpakTuueckas rpamMMaTUKa
[PYCCKOTO S13bIKa KaK HHOCTPaHHOTO,
1.®.02.M5.01 DnexTpoHHBIE yCTPOICTBA U
CpeICTBa aBTOMATU3alINH,

1.30.02.M17.01 OcHOBBI cyeOHO-3KCTIEPTHOM
e TeNIbHOCTH,

1.®0.02.M2.01 CoBpeMeHHbBIE METO/IBI
KOMITbIOTEPHOTO T€OMETPUYECKOTO MOJICIIUPOBAHNUS,
1.®.02.M15.01 Co3nanue mudpoBBIX MOJIEICH
neraneil 1 Mexaun3MoB B CAD-cucreMax,
YyeOHast mpakTHKa (ITPAKTUKA TI0 TIOTYYEHUTIO
MEepPBUYHBIX MPO(DeCcCCHOHATbHBIX YMEHHH U

1.0.06 IlpaBoBenenue,

1.0.09 TexHHKO-?KOHOMUYECKHUI aHAIHN3
[IPOCKTHBIX PEIICHUM,

1.0.02.M13.03 NUHTEIIIEKTyaIbHBIE CUCTEMBI
YVIIPaBJICHUS pOOOTOTEXHUYECKUMHU KOMILIEKCaMH,
1.®.02.M7.03 MoaenupoBaHue MaT€pUaoB B
NIBUTATEJIECTPOCHUHU: TTOTYyUYEHUE, CTPYKTYpa,
CBOICTBA,

1.9.02.M12.03 IIpoexTrpoBaHUE CBAPHBIX
COEIMHEHU B U3/IeTTUH,

1.©.02.M1.03 YnpasneHue npou3BoACTBEHHBIMU
MpOIECCaMU B JIOTHCTHKE,

1.9.02.M11.03 OcHOBBI IPOMBILUIEHHOTO JU3aliHa,
1.0.02.M17.03 DxcrniepTHBIE UCCIIETOBAHUS
TTOKyMEHTOB,

1.®.02.M9.03 MoaenrpoBaHue TUAPABIUIECKUX U
MHEBMATUYECKUX MAIIWH,

1.®.02.M2.03 OCHOBBI apXUTEKTypPHO-
TU3aTHEPCKOTO TPOESKTUPOBAHMUSI, TPUEMBI
KOMITBIOTEPHOTO MOJIEIMPOBAHUS,

1.©.02.M10.03 IIpakTuueckasi CTUIIMCTHKA HAYUYHOU
peun,

1.9.02.M8.03 busnec-mMonens craprana,
1.®.02.M4.03 MOHUTOPHUHT 3KOJIOTHYECKOTO
COCTOSIHHSI 3€M€JTb B YCIIOBHSIX TOPOJICKOM CPEIbI,
1.0.02.M14.03 Opranuzanus 3aKymnok TOBapoB,
paboT, yCIIyT OTAECIbHBIMUA BUIAMH FOPUIMUECKUX
i,

1.®.02.M16.03 DnexTpoobopynoBaHue
MPOMBILUICHHBIX TPEIIPUIATUN U YCTAaHOBOK,
1.9.02.M15.03 TexHonoruueckoe

IpOorpaMMHUpPOBaHUE,




HAaBbLIKOB, B TOM YHCJIC IICPBUYIHBIX YMGHI/Iﬁ )41
HABBIKOB HAYYHO-HCCIICI0BATEIHCKOM
NesTeTbHOCTH) (2 ceMecTp)

1.0.07 Ilcuxomorus,

1.®.02.M5.03 KoMnbOTEpHBIE U TPOMBIILICHHBIE
UHTEpQEIChI U CeTH,

[Ipon3BoACTBEHHAs MTPaKTHKA (HayYyHO-

uccienoBarenbekas) (6 cemectp)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.02.M13.01 CeHcopsl U AMHAMUYECKHE
N3MEpEeHUS

3HAET: AJIEMEHTHI TEOPUHU HA/IEKHOCTH TEXHUYECKHUX
CUCTEM, 3a/1a4H, CTOSIIIME NEPE] AMATHOCTUKON U UX
OpraHMU3alMI0 Ha MPEANPUATHIX, CTPATETUU U
OpraHU3aIUI0 TEXHUYECKOTO 00CITYy>)KUBAaHUS U
[PEMOHTA, METO/Ibl ¥ CPEACTBA U3MEPEHUIT
JIEKTPUUYECKUX BEIMYUH, BUAbI U3MEPHUTEIbHBIX
npuOOPOB U MPUHIMIIBI UX PAOOTHI YMEET:
paccUMTHIBATh MOKA3aTeIN HAIEKHOCTH B TEX
o0beMax, Kak 3To TpeOyeT HOPMATUBHO-
TEeXHUYECKas JOKyMEHTAIMs, pa3padarbiBaTh
cuctemy TOUP 1 opraHu30BBIBaTH TEXHUYECKOE
00CITy’)KUBAaHHE U PEMOHT MEXaTPOHHBIX CUCTEM Ha
NPEIIPUITUN, COCTABISATh U3MEPUTEIILHBIE CXEMBI,
BBIOMpATh CpeCTBa u3MepeHus Mmeer
MPAKTUYECKHUM OIBIT: pa3pabOTKH
croco0oB/Mozemel qUarHoCTUPOBAHUS
MEXaTPOHHBIX U pOOOTOTEXHUYECKUX CHUCTEM,
UCIIO0JIB30BaHMs CPEJCTB U3MEPUTEIIbHON TEXHUKH,
00pabOTKHU 1 aHaJIu3a Pe3yJIbTaTOB U3MEPEHUI

1.9.02.M4.01 [{udpoBbie METOIBI 00PaOOTKH
[POCTPAHCTBCHHBIX JTaHHBIX

3HaeT: 00IIyI0 KJIACCH(PHUKALINIO
reoMH(pOPMAIIMOHHBIX TPOIPAMMHBIX KOMILJIEKCOB;
OCHOBHBIE COBPEMEHHBIE BUJIbI I'€0I€3UYECKOTO U
KapTorpaduyeckoro NporpaMMHOro o0eceyeHus;
BO3MO)KHBIE HaripaBjieHus ucronb3oBanus [ IC B
KaueCTBE HCTOYHUKOB OTKPBITON K UCIIOJIb30BAHUIO
UH(POPMAIUK YMEET: OCYIIECTBISATh OCHOBHBIC
BUJIbI T€0/IE3UUECKUX U3MEPEHUI C
MCITOJIB30BAaHUEM DIEKTPOHHBIX TAXEOMETPOB,
reOE3UUECKUX CITyTHUKOBBIX IIPUEMHUKOB,
Ta3epHBIX TATBHOMEPOB B 00JIACTH CTPOUTEIHCTBA
MMmeeT npakTu4ecKuii onbIT: 00pabOTKU JaHHBIX
reoJe3M4E€CKUX U3MEPEHUN C UCII0JIb30BAHUEM
00I11€r0 YHUBEPCAIBHOIO U CIIELUAIEHOTO
MHCTPYMEHTAJILHOTO ITPOrPaMMHOI0 00€CIIeYeHUS;
BBITOJIHATH OTJEIbHBIE BUABI UMUTALIMOHHOTO
MonenupoBanus cpenctsamu I'MC-iporpaMMHbIX
[1AKETOB

1.0.02.M1.01 ba3oBsle KOHIIEIIINH JJOTUCTUYECKOTO
YIIPABICHUS

3HACT: TEOPETHYESCKHE OCHOBBI JJOTUCTHYESCKOTO
yIIpaBICHUS, IPUHIUIIBI OPTaHU3aLUU U
YIPaBJICHUS LEISIMUA TIOCTABOK, METO/IBI
ONTUMU3AIINHU JIOTUCTHUYCCKHUX ITPOLIECCCOB,
KPUTEPUH OLIEHKHU S PEKTUBHOCTH JTOTUCTHYCCKIX
orieparuii, CriocoObl CO3MaHMsI IIEHHOCTH ISt

KOHCYHOI'O HOTpe6I/ITeJ'IH 4€pe3 JJOTrUCTHYCCKOC




yIpaBlieHuEe YMEET: aHAIM3UPOBATh JIOTUCTUYECKHUE
MPOLIECCHI B LIETISIX MOCTABOK, BBISIBIATH MTPOOIEMBI
U «y3KHE MECTa» B JJOTMCTUYECKHX ONepaIusix,
MPUMEHSATH 0a30BbI€ KOHIICTILIUHU JIOTHCTUYECKOTO
yIpaBJICHUs ISl ONITUMHU3AIIH TTPOIIECCOB,
pacCUUTHIBATh KIIFOUEBbIE MTOKA3ATEH

A (HEKTUBHOCTH JIOTUCTUIECKON JAEITETLHOCTH,
pa3pabaThIBaTh U BHEPSITH MEPHI MO MOBBIIICHUIO

A HEKTUBHOCTH JIOTUCTUIECKUX onepanuii meet
MPAKTUYECKHUI ONBIT: pa0OTHI C UHCTPYMEHTaAMU U
METO/IaMH JIOTHCTUYECKOTO aHAJIN3a, TNTAHUPOBAHUS
U KOOpJMHAIIMY JJOTUCTHYECKHUX OTepaIuii,
[IPUHATUS PEILICHUN B YCIOBUSAX HEONPEAEIEHHOCTH
Y I3MEHYMBOCTH BHEIIHEH CpeJibl, MOHUTOPUHTA U
KOHTPOJISI BBITIOJIHEHUS JIOTHCTUYECKUX TUIAHOB H
3a/1a4, B3aMMOJICHCTBUS C YYACTHUKAMH LIeTIN
MOCTaBOK JIJIs1 00€CTIeUeHus COTNIACOBAHHOCTHU U

b dexTuBHOCTH oneparuit

1.®0.02.M2.01 CoBpeMeHHbBIE METO/IBI
KOMITBIOTEPHOTO T€OMETPUIECKOTO MOACTHPOBAHHUS

3HaAeT: METO/IbI MPOCIIUPOBAHUS U TOCTPOEHUS
N300paKEHUI TEOMETPUUIECKUX PUTYD
TEXHOJIOTUYECKOTO 000PYIOBAHUS, €r0 JAeTaNeH 1
Y3JIOB C HCIIOJIb30BAHUEM CPEACTB aBTOMAaTU3alUN
MPOCKTUPOBAHMS 1 B COOTBETCTBHUH C TEXHUYECKUM
3agaHreM. 3HaeT TpedoBanus crangapToB ECK/ Ha
cOoCTaBJieHHEe U O(PpOPMIICHUE TUTIOBOM TEXHUYECKOM
TOKYMEHTAIUH JIeTajeil, COOpOYHBIX STUHUI] U
PJIEMEHTOB KOHCTPYKIMIA YMEET: aHAIM3UPOBATh
dbopmy MpenMeToB B HATYpeE U MO YepTekam Ha
OCHOBE METOJIOB TTOCTPOCHHMS H300paKEHUH
reoMeTpUYeCKuX QUTyp, MPOSKTUPOBATH
TEXHOJIOTUYECKOe 000PYIOBaHUE C UCIIOIH30BAHUEM
CpE/ICTB aBTOMATH3allUU TPOEKTUPOBAHUS U B
COOTBETCTBUU C TEXHUYECKHUM 3aJIaHUEM. YMEET
COCTaBIIATH U OPOPMIISATH TUIIOBYIO TEXHUUECKYIO
TOKYMEHTAIMIO HA OCHOBE MCIOJIb30BaHUS
WHGOPMAITMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
COBPEMEHHBIX CPEICTB KOMITBIOTEPHOU TpaduKu,
rpaduuecku 0ToOpaxkaTb reOMETPUUECKIE 00pa3bl
n3nennii Mimeet npakTHYeCcKuid ONBIT: BJIAJIEET
pEeIIeHUEM METPUUYECKUX U TO3ULIMOHHBIX 33134,
METOJIaMHU MTPOCIIUPOBAHUS U U300PAKECHUS
MPOCTPAHCTBEHHBIX OOBEKTOB MPU MPOBEACHUN
pacy€TOB IO TUIIOBBIM METOJIUKAM; HA OCHOBE
METOZIOB MOCTPOEHUS N300paKeHU!
reOMETPUUYECKUX (PUTYP MOXKET MPOSKTHPOBATH
TEXHOJIOTHYECKOE 000PYIOBAHKE C UCTIOIH30BAaHHEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIIUN
MPOEKTUPOBAHMS U B COOTBETCTBUH C TEXHUYECKUM
3a/1aHleM; B COOTBETCTBUU C TpeboBanusmMu ECK/]
Ha OCHOBE 3HaHUS TpadUIECKUX MAKETOB YMEET
MPUMEHSTH HOBbIE KOMITBIOTEPHBIE TEXHOJIOTHH TIPH
COCTaBJIEHUU KOHCTPYKTOPCKON JOKYMEHTAIIUN
n3nenust «3D-monens - 2D-uepTéxr»

1.90.02.M16.01 ®duznyeckre 0CHOBBI
DIIEKTPOTEXHUKH

3SHaeT: TEPMHHOJOTHUIO, OCHOBHBIC OIIPCACIICHUA
3J'IeKTp0HHOI71 TCXHUKH; CYTh (I)I/I3I/I‘-IeCKI/IX

IMMPOLCCCOB, JIC)KAIIUMX B OCHOBC IPWHIMIIA I[Gf/iCTBPIS[




AIIEKTPOHHBIX MOITYIPOBOAHUKOBBIX IPUOOPOB;
CBOMCTBA Pa3IMUHBIX MOJIYIPOBOIHUKOBBIX
NpUOOPOB U UX XapAaKTEPUCTHKH; IPHHIIUATIBI
CO3/1aHUs MOJIEJIEH MOTYyPOBOAHUKOBBIX TPUOOPOB
TSI pENIeHUs 3a]1ad Ipo(dheCCUOHAIBHON
ESTEIbHOCTH YMEET: BHIOMPATh 37I€MEHTHI
QJICKTPOHHBIX CXCM IJId PCIICHUA OCTaBJICHHOU
3aJjauy; aHAJIU3UPOBATh U OMUCKHIBATH (PU3HUECKHE
MPOLIECCHI, TPOTEKAIOUIUE B TTOTYIPOBOTHUKOBBIX
npubopax; MpaBUIbLHO HHTEPIIPETUPOBATH
OKCIICPUMCHTAJILHBIC JTAHHBIC C TCOPCTUYCCKUMU
MOJIOKEHUSIMU; TTIOI0UPATH JINTEPATypHBIE
HCTOYHUKU JJId pCUHICHUA 3a1a4 [0 TCMAaTHUKE
TaHHOHM Y4eOHOM TUCIUTIIINHBI, HCTIOIB30BaTh
KOMIBIOTEPHYIO TEXHUKY IpU 0()OPMIIEHUHU OTUETOB
mabopaToOpHBIX PabOT; MOJIETUPOBATH
[MPUHIUITUAJIBHBIC 3JICKTPOHHLIC CXCMBI C ITOMOIIBIO
KOMITBIOTEPHOI TEXHUKH MIMeeT nmpakTuyeckuii
OIIBIT: SKCIICPUMCHTAJIbHBIX I/ICCJIGIIOBaHI/Iﬁ
XapaKTePUCTHUK U MPaBUIBHOTO BBIOOpa
MOJTYIIPOBOAHUKOBBIX IPUOOPOB; YIIPaBICHHUS
DIIEKTPOHHBIMU YCTPOWCTBAMU; BiIaICHUS
OCHOBHBIMHU METOAAMHU OpraHu3allin
CaMOCTOSITEIBHOTO OOY4YEeHUS U CAMOKOHTPOJIS

1.®.02.M15.01 Co3nanue udpoBbIX MOJIENEH
nerane u MexanusMoB B CAD-cucrteMax

3HAET: METOJIBI CO3/IaHUs IU(PPOBBIX MOCIIEH
netanei 1 Mmexanu3smMoB B CAD-cuctemax, METO/IbI
co3aHus UGPOBBIX MOJIETIEH JAeTaNel u
MexaHn3MoB B CAD-cucteMax YmeeT: npuMeEHSTh
CAD-cuctemsl 111 TPOCKTUPOBAHMS I€TAJIEH 1
MEXaHU3MOB MAILIMHOCTPOUTEIBHOIO Ha3HAYECHUS,
npumMeHsATb CAD-cucTemMsl 1711 TPOEKTUPOBAHMS
eTaJIe 1 MEXaHU3MOB MAIIMHOCTPOUTEIBHOTO
Ha3HaueHus1 IMeeT mpakTU4eCKUi OMBIT: BIaACHUS
npueMaMu co3ianus U poBeix Moaeneit B CAD-
CHUCTEMax, BIaJCHUS PUEMaMHU CO3/IaHUS

i poBeix Moneneit B CAD-cucremax

1.0.10 Anrebpa u reoMmeTpus

3HaeT: METO/Ibl PELICHUS JIMHEHHBIX YPABHEHHI,
OCHOBBI JIMHEWHOTO MPOrpaMMHUPOBAHUSI, OCHOBHBIE
MOHSATHS JTMHEHHON anreOpbl U aHAIUTUYECKON
F€OMETPHUHN; OCHOBBI BEKTOPHOTO U MaTPUYHOTO
WCUHCIIeHHsI, 0a30BbIe TOHITHUS TEH30PHOM anreOpsbl
'YMeeT: MeToAbl MPUMEHEHHS] MAaTEMaTUYECKOTO
arrapara JUis peleHus 3a1a4 ONTUMU3aluu,
pa3bupaTh J0Ka3aTeNIbCTBA TEOPEM, PEIIATh
TUIIOBBIC 3a7a4Y1; UCIIOJIL30BaTh MaTeMaTHUe CKUM
arrapar Jyisi OCBOCHHS TEOPETUUECKUX OCHOB
MeXaHUKH TBepaoro nedopmupyemoro tena Mmeer
MPAKTUYECKUIM ONBIT: PEIICHUS 3a7a4 ONTUMHU3ALNH,
aHaJIM3a U CUHTE3a WH(POPMAIUH, a TAKKe
MCIIOJIb30BaHUs MATEMaTUYECKOIO armapara
[IPUMEHUTEIBHO K PELICHUIO 3a1a4 MEXaHUKHU

1.9.02.M7.01 OcHoBBI Opranu3zanuu padboInx
MPOIIECCOB TIOPITHEBBIX IBUTATEICH

3HaeT: TCOPECTHYCCKUEC OCHOBLI pa601n/1x mpouecCcoB
[MOPIIHCBBIX ﬂBHFaTeﬂeﬁ; MPUHIUIIBI OpraHru3alnunu
pa6ormx MpoueCcCoOB U METOJIbI UX pacucTa VYmeer:
BBITIOJITHATDH HOI[60p H€06XOZ[I/IMI)IX MATEMATUYCCKHUX

Moneneﬁ U IIPOrpaMMHBIX KOMIIJICKCOB JIJIS




BBITIOJIHEHHS PAaCUETOB ONPEEIIEHHBIX pabounX
MPOLIECCOB U ONPE/EIICHUS 3aJaHHBIX TAPaMETPOB;
[pemark 3a1a4uy ONTUMU3ALUU [TapaMeTpoB pabounx
nporeccoB MIMeeT NpakTUYECKU OTIbIT:
BBITIOJIHCHUA MATCMATHYCCKOTO MOJACIIMPOBAHUA U
pacyeTHOTO OTNpeeTICHHs MapaMeTPOB MPOIECCOB B
[paMKax 3a/IaHHBIX PECYPCOB M OTPAHHYCHUI;
MPOBEACHMSI aHAJIN3a TOJTYUYEHHBIX PE3yIbTaTOB

1.®0.02.M8.01 I'enepanus u BanuaaLus uaeu
TEXHOJIOTHYECKOTO CTapTarna

3HaeT: MOHITHE M HHCTPYMEHTHI TEXHOJIOTUIECKOTO
Ou3Heca; MpoILece MIIaHUPOBAHUS, IPOSKTUPOBAHUS
U pa3pabOTKU TEXHOJIOTUN AP(HEKTUBHOTO
POM3BOACTBA MPOJYKTOB TEXHOJIOTHUECKOTO
NpeANPUHIMATEIHCTBA; OCHOBBI JH3AH-MBIIUICHHSI
U METOZIbl TEeHEpUPOBAHHUS UIeH YMeeT:
reHEPUPOBATh TEXHOJOTHUECKIE OU3HEC-UIEH
MPOBOANUTH MX MAPKETHHTOBYIO BAJIUIAIINIO,
[pa3pabarkIBaTh IUIaH Mpolecca customer
development; onpenensiTh NOAXOAAIINE
WHCTPYMEHTBI MApPKETHUHTA JIJISl pEIICHUS 3a/1a4
PBIHOYHOTO MPOJIBMKEHUS OusHec-unen Mmeet
MPaKTUYECKHUH OTIBIT: CEIEKIIMHA TEXHOIOTHYECKUX
OU3HEC-uAeH MO PA3TUYHBIM KPUTEPHSIM B YCIOBHUAX
[PECYPCHBIX OTpaHUYCHUH, BAIMIAINA OU3HEC-UICH,
NpOBEJICHHUS] MAPKETUHTOBBIX UCCIICOBAaHUN

1.0.02.M5.01 DnexTpoHHBIE yCTPOICTBA U
CpeACTBa aBTOMAaTHU3aLIUU

3HaeT: TEPMUHOJIOTHIO, OCHOBHBIE OIPE/IEICHMS,
MPUHLIMIIBI JIEHCTBUS M MAaTEMaTUYECKOTO OMUCAHMS
JIEKTPOHHBIX IEMEHTOB CUCTEM aBTOMAaTHU3alllH;
METOZbI pacyeTa NEKTPUUECKUX IIeTe aHaI0rOBbIX
U IM(POBBIX JEKTPOHHBIX YCTPOICTB; METO/BI U
CpeJCTBA aBTOMATU3ALIUN CXEMOTEXHUUECKOTO
MOJEIIMPOBAHNS U IPOEKTUPOBAHUS IEKTPUIECKUX
CX€M; OCHOBBI KOHCTPYHUPOBaHUS
paZMOdIIEKTPOHHOM anmnaparypbl BKIKOUas
[pa3pabOTKy MeYaTHBIX IUIaT; YCIOBHbBIE
rpadudeckre 0003HaYECHUs SIEKTPOHHBIX TPUOOPOB
U YCTPOWCTB; HM(POBBIE U AaHAJIOTOBBIE YCTPOWCTBA
DJIEKTPOHHON TEXHUKH; CIIOCOOBI MPeICTaBIECHUS
MH(GOpPMAIH; OCHOBBI JUCKPETHON MaTeMaTHKU U
anreOpbl JIOTUKHU; TOCYapCTBEHHbIE CTaHIAPThI
[IPABUJI BBIMIOJIHEHUS JIEKTPUUYECKUX CXEM; OCHOBBI
U(PPOBOI M UMITYJILCHON TEXHUKH; yCTPOUCTBA
COMPSIKEHUSI C 00BEKTOM JJIsl UPPOBBIX CUCTEM;
COBPEMEHHYIO 2JIEMEHTHYIO 0a3y 3J1eKTPOHUKH;
MH(GOPMAIIMOHHYIO ¥ OMOIuorpaguuecKyro
KYJIBTYPY B 00JaCTH 3JIEKTPOHHOIN TEXHUKU YMEeT:
pelaTs CTaHAapTHHIE 3a7a4y MPOoQeCcCUOHATLHON
NeSITeIbHOCTH B 00JIaCTH 2IEKTPOHHON TEXHUKH;
MPOBOJIUTH aHAJIN3 U Pa3pabOTKy CTPYKTYPHBIX U
[IPUHLIAIINAIBHBIX CXEM COBPEMEHHBIX
JIEKTPOHHBIX YCTPONCTB; BECTH PaCcUEThI
DJIEKTPUUYECKUX LIENei aHAJIOTOBBIX U LIU(POBBIX
QIIEKTPOHHBIX YCTPONCTB; IPUMEHSATH METO/IbI
MOZEITUPOBAHNUS IPOLIECCOB U CUCTEM; BBIOMPATh
2JIEMEHTHI ANEKTPOHHBIX CXEM ISl pEIICHUS
MOCTABJICHHOM 3a/1a41; UHTEPIPETUPOBATD

OKCIICPUMCHTAJIBHBIC JAHHBIC W COIMMOCTABJISATh UX C




TEOPETHUECKUMH TMOJIOKESHUSIMU; TPOCKTUPOBATH U
pa3pabaThIBaTh MeYaTHbIE IJIAThl IPOCTEHIINX
AIIEKTPOHHBIX YCTPOICTB CUCTEM aBTOMAaTHU3allMH;
COCTABJIATH CXEMbI 3aMEIIEHUS PAITUYHBIX
DIIEKTPOHHBIX YCTPOICTB; MPOBOAUTH UCCIIEI0BAHUS
DIIEKTPOHHBIX CXEM C UCTIOJIb30BAHUEM CPE/ICTB
CXEMOTEXHHUECKOTO MOJICTTMPOBAHUS MO0UPATh
TUTepaTypHbIE HICTOUHUKH I PEIIeHus 3a1a4 10
TEMaTUKE TAHHON Y4eOHON AUCIUIUTHNHBI C
MpUMEeHEeHnEeM UHPOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTUHN U C YYETOM
OCHOBHBIX TpeOOBaHMI HHPOPMAITMOHHOMN
6e3omacHocTH MIMeeT npakTU4ecKuil OnbIT:
HAaCTPOWKHU U OTJIAJIKU DJIEKTPOHHBIX YCTPOMCTB;
BJIa/ICHUSI METOAMKAMHU pacueTa u
SKCIIEPUMEHTAJILHOTO OTpeieNIEHUs TapaMeTpOB
DIIEKTPOHHBIX YCTPOICTB, CUHTE3a JTOTMUECKUX
cxeM; pabOThI C COBPEMEHHBIMU TEXHUUYECKUMU
CpeaCcTBaMU ¥ HH()OPMAIIMOHHBIMU TEXHOJIOTUSIMU B
npodeccrnoHanbHOM 00J1aCTH, TPUKIIATHBIMA
porpaMmMaMu JUisl peLIeHUs] MHKEHEPHBIX 3a]1a4
QIIEKTPOHUKHU M MOJIETTUPOBAHUS SJIEKTPOHHBIX CXEM

1.30.02.M11.01 OcHoss! 3D MonennpoBaHus

3HAeT: METO/bl MPOELUPOBAHUS U TOCTPOCHHUS
N300paKeHUI TeOMeTPpUIECKUX PUryp
TEXHOJIOTMYECKOTo 000pyI0BaHNUs, €T0 JIeTalel u
y3J10B C UCIIOJIb30BaHUEM CPEICTB aBTOMATH3aLU1
MIPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3aJaHleM YMeeT: aHaJIM3upoBaTh (opMy MpeIMETOB
B HaType U 10 YepTekaM Ha OCHOBE METOJIOB
MOCTPOEHUS U300paKeHUI reoMeTpuIecKuX GUryp,
MPOEKTUPOBATH TEXHOJIOTHYECKOE 000PYAOBaHHUE C
MCII0JIb30BaHUEM CPEICTB aBTOMATH3aLUU
MIPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3anaHueM lmeeT npakTu4yecKuil ONbIT: pelIeHNs
METPUUYECKHX U MO3ULIMOHHBIX 3a/1a4, BJIaIeHUs
METO/IaMH MPOELUPOBAHUS U U300paKEHUS
MPOCTPAHCTBEHHBIX OOBEKTOB MPHU MPOBEACHUN
pacu€ToB 110 TUIIOBBIM METOJMKAM; HA OCHOBE
METOZIOB MTOCTPOEHUS N300pakeHU!
reoMETPUUECKUX (PUTYP MOXKET MPOEKTUPOBATH
TEXHOJOIMYECKOe 000PYI0BaHUE C UCTIOJIB30BaHHEM
CTaHJAPTHBIX CPEACTB aBTOMATH3aLlUN
MPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3a1aHuEM

1.®.02.M9.01 ITpuxnagxas rugpora3oquHaMHuKa

3HAeT: OCHOBHBIC OHSATHUS U 3aKOHBI
THAPOTra3ogMHAMUKN,; OCHOBBI MAaTCMATHYCCKOT'O
MOICIIUPOBAaHUA; IIPUHIIATIIBI pa60TLI C
BbIYUCJIUTCIIbHBIMU ITPOrpaMMHBIMHU ITAKCTAMU
(1)I/I3I/IKO—MaTeMaTI/ILIeCKI/IC ACIICKTBI MOACIIMPOBAHUA
IMPOLCCCOB B BEIYUCIUTCIIbHBIX ITPOTrPaMMHBIX
MakKeTax YMEeET: MPUMCHATH YUCIICHHBIC MECTOABI JJIS
PCIICHUA 3a1a4 TUAPOTa3OANHAMUKHN
AHAJIM3UPOBATH U UHTCPIIPETUPOBATH PC3YJIbTAThI
PACUCTOB; MPOCKTUPOBATHE BEIYHUCINTCIIbHBIC
OKCIICPUMCHTBI; OLITUMHU3UPOBATD BEIYUCIIUTCIBHBIC

npoueccsl MiMeeT MpakTU4eCKNUN ONBIT:




npaktuueckas padora ¢ CFD nakeramu; pazpaboTka
npocteix CFD moneneit; Bepudukamms 1 BaIuIaus
JICJICHHBIX MOAEIEH

1.0.02.M10.01 IIpakTnyeckas rpaMMaTHKa
PYCCKOTO sI3bIKa KaK MHOCTPAHHOTO

3HaeT: crocoObl OPMYTUPOBKY IIETH U 3aj1a4 Ha
[PYCCKOM SI3bIKE B COOTBETCTBUU C
rpaMMaTHYE€CKUMHU HOPMaMHU PYCCKOTO SI3bIKA,
[pUEMBI TNIAHUPOBAHUS U BBICTPAUBAHU
TPAeKTOPUH MPO(HECCUOHATBHOTO PA3BUTHS
(coBepILIEHCTBOBaHMS TPAMMATHYECKHUX HaBBIKOB Ha
PYCCKOM $I3bIKE KaK HHOCTPAaHHOM) YMeeT:
bopMynHpoBaTh LENH U 33]a4 Ha PYCCKOM SI3bIKE B
COOTBETCTBUU C TPAMMATUYECKUMHU HOPMAMHU
[PYCCKOTO $I3bIKa, a TaKXKe MUCXO/I U3 JEHCTBYIOLINX
[IPABOBBIX HOPM, HUMEIOIIHUXCS PECYPCOB U
OrpaHUYEHUH, MJIAHUPOBATh U BBICTPAaUBaTh
TPAEKTOPHUIO CBOETO NMPO(HECCUOHATBHOTO Pa3BUTHS
(coBepILIEHCTBOBaHMS TPAMMATHYECKHUX HaBBIKOB Ha
PYCCKOM $I3bIKE KaK HHOCTPAHHOM) Ha OCHOBE
HaBBIKOB CAMOKOHTPOJISI MIMeeT npakTuiecKkui
OMBIT: (HOPMYIIMPOBAHUS LIEJIeH U 3a/1a4 Ha PyCCKOM
S3bIKE B COOTBETCTBUU C IPAMMAaTHUYECKUMU
HOpMaMH PYCCKOTO $I3bIKa, IUTAHUPOBAHUS
TPAeKTOPUH Pa3BUTUS U COBEPIICHCTBOBAHUS CBOMX
rpaMMaTHYECKUX HABBIKOB HA PYCCKOM SI3bIKE KaK
WHOCTPaHHOM

1.0.02.M12.01 JIuteiinple TEXHOJIOTHHA
3arOTOBUTEIILHOTO TIPOU3BO/ICTBA

3HaeT: BUALI, 0COOEHHOCTH U ONTHUMAJILHBIE
CIOCOOBI TEXHOJIIOTUYECKUX OTEPAIHii TUThsI YMEeT:
OCYIIECTBIISITh MOAOOP TEXHOJIOTHUECKOW OCHACTKH
U 000pY/IOBaHUS /7Sl BBITIOJIHEHUS
TEXHOJIOTUYECKUX onepauuid muths Mimeet
MPAKTHYECKHUI OMBIT: Pa3pabOTKH TUTEHHBIX
TEXHOJIOTUI 3aTOTOBUTEJIBHOTO MPOU3BOCTBA

1.0.02.M14.01 KoHnKypeHTHBIE PBIHOYHBIE
CTPYKTYPBI U MEXaHU3MBI UX 00ecIeueHus

3HaeT: OCHOBHBIE (DOPMBI PHIHOYHOM KOHIIEHTPAIIH,
NpU3HAKH HEOOPOCOBECTHOW KOHKYPEHIIHH,
TTOMUHHPYIOIIETO TIOJIOKEHHSI HA PhIHKE; (DYHKIIUHU U
TIOJTHOMOYHSI aHTUMOHOTIOJIBHBIX OPTaHoOB,
WHCTPYMEHTHI pealin3alliil rOCy1apCTBEeHHON
KOHKYPEHTHOH MOJIUTHKH YMEET: aHAIN3UPOBaTh
MPOIIECCHI KOHIIEHTPALMH MPOU3BOJICTBA U
NeITEIbHOCTH €CTECTBEHHBIX MOHOTIONNH;
BBISBIISITH (DOPMBI 3710yTIOTpeOIeHUs
TTOMHHUPYIOIIMM TTOJIOKEHUEM Ha PBIHKE, PHCKH,
YTPO3bl, OTPAaHUYEHHUSI KOHKYpeHInu Mmeer
NPaKTHYECKHUHA OIIBIT: BIIaICHUS METOAAMH aHAIIN3a
COCTOSIHUSI KOHKYPEHTHOM CpeIbl Ha TOBAPHBIX
PBIHKAX; OIIEHKH SKOHOMHUYECKUX MEp
rOCTIOJICPYKKU Pa3BUTHUSI KOHKYPEHIIUU

1.®0.02.M17.01 OcHOBBI cy1eOHO-3KCTIEPTHOM
NesITeIbHOCTH

3HaeT: 0cCOOEHHOCTH HAa3HAUYEHUs U IIPOM3BOJICTBA
DKCIIEPTU3 OT/ICJIBHBIX BHJIOB, TEOPETUUECKUE
OCHOBBI IKCTIEPTOJIOTUH, TPATUIIMOHHBIX
KPUMHMHAIMCTUYECKHUX 3KCIIEPTU3 YMEET:
NPUMEHSITH COBPEMEHHbIE METOABI U BO3SMOKHOCTH
CyAeOHBIX dKcTIepTH3 MIMeeT mpakTHIECKHIA OTBIT:
KJIaccu(UKAIUK CyIeOHBIX IKCIIEPTU3 HA POJIBI U
BU/IbI, IPUMEHEHMS TOJTYYEHHBIX 3HAaHUI B 00JacTh

CyZ1eOHO HKCIEPTOIOTUHI




1.0.02.M3.01 YnpapneHrne KOMMYHUKaIUIMU

3HaeT: BUJbl PECYPCOB U OTPaHUUYEHUI, OCHOBHBIE
METO/Ibl OLIEHKH Pa3HbIX CLIOCOOOB peIIeHUs
npogecCHOHABHBIX 3a/1a4, UCXOIS U3
NEHCTBYIOIUX ITPABOBBIX HOPM, UMEIOIIMXCS
[PECYPCOB M OTpaHUYCHHUH; CTIEHUPUKY,
Pa3HOBUIHOCTH, HHCTPYMEHTBI U BO3MOXKXHOCTH
COBPEMEHHBIX KOMMYHHUKATUBHBIX TEXHOJIOTHH JUIs
aKaJeMU4eCKOro 1 npodeccuoHaIbHOIo
B3aUMOJICHCTBYS YMEET: yCTaHABIUBAaTh
KOMMYHUKAIMH, 00€CIIEYMBAIOLINE YCIICLIHYIO
paboTy B poekTax MmMeeT mpakTU4eCKUi OIBIT:
BJIaJICTh METOIMKAaMH pa3pabOTKHU LeNU U 3a]a4
MpOEKTa Ha OCHOBE 3((EKTUBHBIX KOMMYHUKAIIHI;
pa3pabOTKN KOMMYHHKAIIMOHHOM CeTH JUIs
peann3aluy CBOEH POJIM U B3aMMOAEHUCTBUS BHYTPH
KOMaH/Ibl

YaeOHast MpakTHKa (MPaKTHKa MO MOTYYESHUIO
MePBUYHBIX PO(ECCHOHANBHBIX YMEHUH U
HABbLIKOB, B TOM YHCJIC IICPBUYIHBIX YMCHI/Iﬁ u
HaBBIKOB HAYYHO-MCCIIEJOBATEIbCKON
NeSTENIbHOCTH) (2 cemecTp)

3HaeT: OCHOBHbIE MpHeMbl () (PEKTUBHOTO
yIpaBiieHUs] COOCTBEHHBIM BPEMEHEM, IPUHIIMITBL,
METO/bl M CPEACTBA PEIICHUs CTAaHAAPTHBIX 3a/1a4
npogecCHOHAIBHON AeATEIbHOCTH Ha OCHOBE
MHGOPMAITMOHHOM 1 6ubIHorpadguueckoi KyIbTypbl
C MPUMEHEHUEM WH(POPMALMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA, IIPUHIINATIBI
MOCTPOEHUS YCTHOTO U TUCbMEHHOTO COOOIIEHUS Ha
roCcy1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX;
HaBBIKAMU YTEHMS U NEPEeBO/Ia TEKCTOB Ha
WHOCTPAaHHOM $SI3bIKE B TPO(HECCHOHATBHOM
oOIIeHnH. YMeeT: IUIaHupoBaTh CBOE pabouee
BpeMs U BpeMsi CaMOpPa3BUTHS; POPMYIIHPOBAThH
[eJI JINYHOCTHOTO MPO(ECCHOHATBHOTO Pa3BUTHS U
YCIIOBUS UX JOCTHKEHUS, UCXO/IS U3 TEHACHUUN
pa3BUTHA 00JIACTH PO ECCHOHATBHOM

e TeIbHOCTH, UHIUBUAYaTIbHO-IMYHOCTHBIX
0COOEHHOCTEH, peliaTh CTaHAapTHBIE 3a]a4H
NpoQeCCUOHAIBHON AEATEIBHOCTH HA OCHOBE
UH(POPMAITMOHHON M OUOIHOTrpaguecKon KyIbTyphbl
C IpUMEHEeHUuEeM HHPOPMAIIMOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJOTHA, MPUMEHATh Ha
MPAKTHKE JIEJIOBYI0 KOMMYHHUKAIIHUIO B YCTHON U
NUCbMEHHOU (hOpMax, METO/BI U HaBBIKH JEJIOBOTO
0OLIeHHS Ha PYCCKOM UM MHOCTPAHHOM SI3bIKaX
VMeeT MpakTUYEeCKUH OMBIT: YIPaBICHUS BpEeMEHEM
NIPY BBITTOJTHEHUH KOHKPETHBIX 3a/1a4, POEKTOB,
[pY JOCTHXKEHUH NIOCTABJICHHBIX LIEJIeH,
PUMEHEHUSI COBPEMEHHBIX MPOTPaMMHBIX CPEJICTB
TUIs PELIeHUs] CTaHJapTHBIX 3a]1a4 CBOEH
npodeccuoHaNbHOM 1eATEeIbHOCTH U HAIJISTHOTO
NpeACTaBICHUS U CTPYKTYPH3aIMKA HHPOPMAITUH
U1 IPEACTaBIEeHUs TIPOPECCUOHATIBHOMY
00I11€CTBY, HCTIOB30BAHMUS I€TOBBIX KOMMYHHUKAIIUN
B YCTHOH UM NMHCbMEHHOU (pOopMe Ha PyCCKOM U
MHOCTPAHHOM SI3bIKaX; YTEHHs U IIepeBojia TEKCTOB
Ha MHOCTPAHHOM SI3bIKE B MPO(ECCUOHATEHOM
o01eHnH

4. O0béM 1 BUABI YUeOHOIl padoOTHI




OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTaBIET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenne mo cemectpam
. Bcero B yacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
4

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144

AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 71,5 71,5
BrInonHenne MHAMBUAYAJIBHOTO MPOEKTA 71,5 71.5

KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5

By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3ader

5. ConeprkaHue TUCHMIIIMHBI

N O0beM ayIUTOPHBIX 3aHITHI O
o
pa3/:[_ena HaumenoBanue pa3znenoB IUCHUIUITMHBL BHJ1aM B Hacax
Bcero JI 113 JIP
1 KoMIploTepHBIE IPOrPaMMBbl HHKEHEPHOTO U HAYYHOTO 4 ) ) 0
aHaiIu3a
Co3znanue reomerpuueckux mozeneid B ANSYS Design
2 8 4 4 0
Modeller
3 [[Toctpoenue pacuetHoii cetku B ANSYS Meshing 10 4 6 0
OcHoBbl paboTel B ANSYS Fluent. MeToasr pacuera.
4 10 6 4 0
[TocToOpaboTKa.
MopenupoBanue TypOYJICHTHBIX TCUCHUH BSI3KOTO
5 ACTHD bRy 22 12110 | o
TEIJIONPOBOIHOTO Ta3a
6  |MeTonbl MOAETUPOBAHUIO MHOTO(A3HBIX CPE. 10 4 6 0
5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBaHMe UM KpaTKOe COAEPKaHUE JIEKIIMOHHOTO 3aHATHS BO
neKuuujpasaena
4acoB
BBeznieHre B KOMIbIOTEpHOE MojienpoBaHe. O030p OCHOBHBIX MPOTPaMMHBIX
KOMILUIEKCOB KommbtoTepHoi nmxeHepun (CAE-cuctem). Bo3amoxxHocTr 1 Mmomynu
1 1 . . 2
[TK ANSYS. CoBpemennsle cpeapl MozenupoBanust Ansys Aim, Discovery.
O6o10uka ANSYS Workbench.
[IpuHIMTIBEI CO3MaHUs TeOMEeTpUUYeCcKOr Monenu. Onepamuu mo Co3aaHuio U
pENaKTUPOBAHUIO 3CKM3a. TpexMepHble onepanuu. Perakruposanue
2 2 |reomerpuueckoit Monenu. Umnopt mozaeneit u3 Buemaux CAD-cuctem. 4
HHCTpYMEHTBHI JUIsl TOMCKA, UCIIPABICHHS OIIMOOK U YIPOILLIECHHS MOJIEIIeH,
CO3/1aHME€ BHEIIHUX M BHYTPEHHUX 0ObEMOB.
3 3 OcHoBHbIE BUABI ceTOK. CTPYKTypHUpOBaHHAsL, MHOTOOJIOUHAs, KOH(QOPMHAs CETKU. 4
Moayns ANSYS Meshing. Metoas! noctpoenus cetku B 2D u 3D obnactsx.




[moGanbHbIE U JIOKaJbHbIE HACTPOHKU. MHsiunonnsie ciou. KoHTponb kauecTBa
CETKH.

KpaTkoe BBeZieHHE B BHIYUCIUTENBHYIO a3pOTUAPOIMHAMUKY: HCTOPUYECKUN
0030p, MpUMepHI 3aj1a4. YpaBHEHUs] KOHTUHYAIbHOM ra3oBoil tuHamMuku (Ditnepa u
HaBbe—CtoKca), pemaembie B mporpaMmMHoM nakere ANSYS Fluent. Meton
KOHEUHBIX 00beMOoB. Pemarenin ANSYS Fluent u o6act ux npuMeHeHuUsI.
['papuueckuii u TekcToBbIi HHTEpdelch mporpaMMbl ANSYS Fluent. ®aiin
KypHana. O030p 10CTyNHbIX (pu3nUYecKux Mozaesei. 30HbI sueek. [loctaHOBKaA
rPaHUYHBIX YCIOBUM JJI1 BHYTPEHHUX U BHEUTHUX 3a]1a4 a3pOJIMHAMHUKH.
Co3nanue otTueToB. MoHuTopsl. O0paboTKa M BU3yalU3al|sl pacyeTHBIX Mosel
teueHuid B ANSYS Fluent u ANSYS CFD-Post.

0630p Mozenet TypOyneHTHOCTH. MoiemupoBaHye MPUCTEHOYHON 001acTH.
[‘paHNUHBIE YCIOBUS s TypOYyIEHTHBIX apaMeTpoB. Buel TermnooomeHa.
KoHBEKTHBHBIN U paJuallMOHHBIA TEII000MEH, (a30BbI NEPEXO U X
mozaenupoBanue B ANSY'S Fluent. TernnioBble rpaHu4HbIE yCIOBHSL.
HecranmonapHble TeUeHUs, METO/IBI pacueTa, 00paboTKa pe3yabTaToB.
MopenupoBaHus Ta30BbIX TEUEHUH C XUMUYECKUMHU PEAKLUSAMHU.

[ToaroroBneHHbIE U HEMOATOTOBJICHHBIE cMecH. Mozenu B3anMOIeNCTBUS
TypOyneHTHOCTH 1 XUMuUH. [lonmp30BaTebckne BRIpaKeHHs, (YHKIINH, YPAaBHEHHS
[epeHoca CKajspa.

MonenupoBaHHe COMPSHKEHHBIX TETUIOBBIX U a3poynpyrux 3agad B ANSY S
'Workbench u ANSYS Fluent. Coznanue npoekra comnpsikeHHOM 3a1aun B ANSY'S
WB, ycTtaHoBKa cBsizell MEX/1y MOAYJISMU, UMIIOPT FPaHUYHBIX U HAuaJIbHBIX

yciioBuil. OJTHO- U IByHANpaBI€HHOE CONPSKEHHUE.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1

1

PaGora B 000mouke ANSYS Workbench.

2

2

Pabota B Mmomyne Design Modeler. Co3manuto 3D mozeneit maccu v TIymuTess

Pa6ora B Mmonyne Design Modeler. Coznanue u penakrupoanue 3D moneneil.
YrpakHeHUE 110 UMITOPTY M UCIPABJICHUIO TPEXMEPHON MOJIEIIH.

Pa6ota B Mogyne ANSYS Meshing. YnpakxHeHuUe 110 TOCTPOSHUIO CETKH B
TpoiiHuke TpyOs! as 2D u 3D obnacreit

Pa6ora B Momyine ANSYS Meshing. YnpakHeHUE 110 TOCTPOSHHUIO paCYETHOM
cetku B 3D Mozenu ruapokiianaHa.

KonTponsHas pabota o padore B moayisix Design Modeler u Meshing.

WuTepdeiic u ocHOBBI paboThl B mporpamme Fluent. PacueT cmemenus xonoqHoi
U ropsiueit Bozibl B TpoiHKKe TpyObl. O6paboTka pesynsratoB B ANSYS Fluent

Pacyer TeueHNs1 MHOTOKOMIIOHEHTHON CMECH B TIOMELICHUH rapa)a ¢ y4eTOM
[1aBy4E€CTH U UCTOYHUKOB UMIyJIbca. THCTpyMeHTHI MOCcTOOpabOTKY pe3ysibTaToB
pacuera B CFD Post

[TonkmoueHne Mozeneit TypOyJIeHTHOCTH, HACTPOHKA TPUCTEHOUHBIX (QYHKIHN 1
BXOJIHBIX YCIIOBHIA JJIsl TYpOYJSHTHBIX MapaMeTpoB. Pacuet TypOyieHTHOTo
TEYCHUS 32 YCTYIIOM C UCIIOJIb30BAaHUEM JIBYXIIapaMETPHUECKUX MOJIEINEH
TypOyJEHTHOCTHU

10

MeToabl pacyeTa HECKUMAEMBIX U C)KMMAEMbIX TEUEHUM. Pacuer BI3KOro TeueHust
B OKPECTHOCTH a3POJIMHAMUYECKOTO TPODHIIS.

11

Monenu TeriooOMeHa, 3a1aHie TeTUIOBBIX TPAHUYHBIX YCIOBUH, TIOAKITIOYCHUE
MCTOYHHUKOB TeTlJIa B pacyeTHYI0 001acTh. Pacder TeueHus: B OKpeCTHOCTH
[M€YaTHOM TJIaThl C YYETOM MCTOYHHMKA TEIJIOBBIAEICHUS W CONPSHKEHHOTO




TETI000MeHa
12 5 MopnenupoBaHue TeUeHUH ¢ XUMUYECKUMHU peakuusMu. Pacuer ropeHus Bogoposaa 5
B BO3/IyIITHOM TIOTOKE
Pemenue conpsbxkeHHbIX 3a1a4 B ANSY'S Fluent. MonenupoBanue paboTsl
13 5  |maTyuka aBIEHUS U a3POYNPYTrHX KoJeOaHUH MIIACTHHBI, 3aKPETNIEHHON OTHUM 2
KOHIIOM Ha ITOJJTOYKKE
14 6 |KoHTponpHas paboTa MOJCIMPOBAHNIO MHOTO(A3HBIX CPET 2
15 6  |BpimonHeHMe HHAMBUAYAIBHOIO POEKTA 2
16 6  |3amuTa npoekTa 2
5.3. JlaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Bemonnenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
BrInonHeHne nHANBHUYAIbHOTO TIpoekTa  |cM. MHpopManmonHoe obecnieueHme 4 71,5

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KoHTpomnb kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MPOTPaMMBbI OCYIIECTBISICTCS B
cooTtBeTcTBHH C [TonmoxkeHrem o 6auTbHO-PEUTHHTOBOM CUCTEME OIECHUBAHUS PE3yJIbTaToB
y4eOHOM JESITEIIbHOCTU 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

Hazsanne Yun-
Ne | Ce- Bun Makc.| Ilopsnok HaunciaeHus
KOHTPOJIBHOTO Bec THIBA-
KM|mecTp| koHTpOIs Oann 0aJoB
MEPOIPUATHS ercs B [TA
baapl HAYKUCIISIOTCS 110
CIEAYIOLIEH CUCTEME:
1 Umnopr cetku -10
0aJIJIoB
2 Co3naHue BbIpaXKeHUN
IUTSL HAaYaJIbHBIX U
rpaHUYHbIX ycioBui -10
0aJIJIoB
Texymii Mopennposanue 3 Cosjlarue BHIpaxeHA7 nudpepeHIMpOBaHHbIN
1| 4 Y P 0,25 100 |-10 6amos PEHIHP
KOHTPOJIb | TEUEHHUS KUJIKOCTH 3ayeT

4 Co3naHue rpaHUYHbIX
ycioBwuii - 10 6amioB

5 Hacrponku
Ha4aJIbHbIX 3HAYCHUU -
10 6amnoB

6 Hactpoiiku
MapamMeTpoB aIanTalun
ceTku -10 GamioB

7 Hactpoliku




nmapaMeTPOB PEIIaTEsI -
10 6amnoB

8 Ilomyuenue peuieHus ¢
noMomso ANSYS
Fluent -10 6aynos

9 ITpocMoTp
[pE3yaBTaTOB B
MOCTIPOIIECCOPE
ANSYS CFXPost -10
0aJioB

10 Coznanue
BEKTOPHOTO rpaduka
ckopocTtH -10 6anoB..
bamibl cymmupyrorcs.
PeliTvHr = cymMMapHbIN
6amt * 1%

Texymmii
KOHTPOJIb

MopnenupoBanue
TEUeHHUs raza

0,25

100

baibl HaUUCHAIOTCS IO
CJEeYIOLEN CUCTEME:

1 Umnopt cetku -10
0aJoB

2 Co3naHue BhIpaKECHUN
TSI HAa4YaIbHBIX U
TPAHUYHBIX YCI0BUH -10
0aJoB

3 Co3naHue BhIpaKECHUN
-10 6amoB

4 Coznanue TpaHUYHBIX
ycioBuit - 10 6anos

5 Hacrpoiikn
HaYaTbHBIX 3HAYCHUH -
10 6anoB

6 HacTpoiiku
[apaMeTpoB aJanTariuu
ceTku -10 6amioB

"7 Hactpoiiku
napaMeTpoB pelaTes -
10 6anoB

8 [lonyueHue pemieHus ¢
oMot b0 ANSY'S
Fluent -10 6anos

9 IIpocmoTp
[pE3yJIBTaTOB B
[TOCTITPOIIECCOPE
ANSYS CFXPost -10
0aJioB

10 Co3nanue
BEKTOPHOTO rpaduka
ckopocTH -10 6anoB.
baJiel cyMMUpPYROTCSI.
PeliTvHr = cymMmmMapHbIN
oan * 1%

¢ hepeHIIMPOBAHHBIT
3aueT

ITpome-
JKyTOUHAast
aTTeCTalus

nudGepeHITMpoBaHHBIH]
3a4er

100

OneHka 3a AUCHUTUIHHY
(dopmMupyeTCst Ha OCHOBE
BEJIMYMHBI TEKYIIETO
pEeUTUHTA
00y4arIIerocs mo

nudhepeHpoBaHHbII
3a4eT




TUCTIUILTAHE:
"O1nnyHO" - BEIMYMHA
pelTHHra
00ydaromierocs mo
nmucrumnae 85...100
03

"Xopomio" - BenuunHa
peUTHHTa
00yJaronierocs mo
mucouraae 75...84 %;
"VrnoBneTBOpUTENHHO" -
BEJIMYUHA PEUTHHTA
00yJaromnierocs mo
mucouraae 60...74 %;
"HeynoBnerBopurenbHo"
- BEJIMYMHA PEUTHHTA
00y4aronierocs mo
mucruraae 0...59 %.

Texymmii
KOHTPOJIb

Brimonnenue
WHIUBUTyTHHOTO
npoekra. Co3anue

TeOMETpUH

0,1

100

baibl HaYUCHAIOTCS TTO
CJeYIOLEN CUCTEME:
100-85 6anmnos -
MaTepuat
paccMaTpUBaEMOro
BOTIPOCA PACKPHIT
[MOJTHOCTBIO. MaTepra
MPEICTaBJICH IPaMOTHO,
B SICHOM JIOTUYECKOU
MOCIIeZIOBATEILHOCTH;
TOYHO U
npodeccuoHaTbHO
HCTIONB3YETCS
TEPMHUHOJIOTHS;
[MPOJIEMOHCTPUPOBAHO
YMEHHE OCHOBHBIC
noaxonsl CFD-
MOJICTTUPOBAHHSI,
MPOJIEMOHCTPUPOBAHO
YCBOEHUE paHee
M3y9ICHHBIX
COITYTCTBYIOIIIUX
MaTepuaios; paboTa
MOJITOTOBJICHA B
OTBEICHHOE BpeMs, C
HEOOXOMMBIMU
MMOSICHCHUSIMH,
MPOJAEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yueOHOI 1 HayuyHOU
TUTEepaTypPhl; JOMYIIECHBI
OJTHa — JIB€ HETOYHOCTH,
HE MCKAKAIOIINE CYyTH
OTBETa Ha
[paccMaTpuBaeMbIe
BOIIPOCHI.

84-75 6anna - matepuan

ACCMATPUBACMOI'O

nudpepeHIMpOBaHHBIH]
3a4eT




BOIPOCA U3JI0KEH
CUCTEMaTU3HPOBAHBI U
MOCJIEZIOBATENBHO:
MPOEMOHCTPUPOBAHO
YMEHHE aHATN3UPOBaTh
Marepua, OJHAKO He
BCE BBIBOJIBI HOCSIT
ApryMEHTHUPOBAHHbBIN U
ToKazaTeIbHbIN
XapakTep;
POIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM
UTepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLEHKY «5». HO MpH
ATOM UMEET MECTO OAMH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMTYIICHBI
HeOOJbIITNE IPOOEITBI, HE
MCKA3UBIIINE
coziep kaHue paboTHI;
TOTTYIICHBI OJIVH - JIBa
HejoueTa mpu
OCBEIIEHUHA OCHOBHOT'O
Marepuaia BoImpoca.
74-60 G6aria - HEMOJIHO
WM HETMOCJIEI0BATEIbHO
W3JI0KEHO COJIEPIKAHUE
Marepuaa
[paccMaTpuBaEMoro
BOMpOCa, HO
POIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOIIPOCOB,
MPOAEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHEHIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLLIMOKY B OIIPEEICHUN
MMOHATHH,
WCTIOJH30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSX IO OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.
MeHee 60 0asuioB - OTBET
MPEICTaBICH HEMOJIHO
WIH HE TI0 CYyTH
acCMaTpUBAEMOr0




BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTrO
MaTepuaa, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMH Y4EeOHOTO
Kypca; JICKIIMOHHBII
MaTepua U MaTepuaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.

Texymui
KOHTPOJIb

Beinonnenue
WH/IMBUYaJIbHOTO
npoekrta. CoznaHue

pacyeTHOM CeTKn

0,1

100

baniel HAYUCIISIOTCS 1O
CIEAYIOLIEH CUCTEME:
100-85 6aoB -
MaTepHua
[paccMaTpUBaEMOro
BOIIPOCA PACKPHIT
MOJIHOCTBIO. MaTepua
[peACTaBICH TPaMOTHO,
B SICHOM JIOTMYECKOM
[TOCJIEIOBATCIIBHOCTH;
TOYHO U
Mpo¢eCCUOHATEHO
MCIIOJIb3YyEeTCS
TEPMUHOJIOTHS;
MPOAEMOHCTPUPOBAHO
YMEHUE OCHOBHBIC
rmogxoasl CFD-
MOJICTUPOBAHUS;
MPOAEMOHCTPUPOBAHO
YCBOEHHUE paHee
M3YYEHHBIX
COMYTCTBYIOIIUX
MaTrepuaioB; pabora
[OJrOTOBJIEHA B
OTBEICHHOE BpeMsl, C
HEOOXOINMBIMH
MMOSCHESHHUSIMU;
[MPOJIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOM
y4eOHOM 1 Hay4YHOH
TUTEPATypPbl; JOMYIIEHbI
OIHA — JBE HETOYHOCTH,
HE UCKaXKAIOIINUE CyTH
OTBETa HA
[paccMaTpuBaEeMble
BOITPOCHI.

84-75 6amna - Mmarepuan
paccMaTpUBaEMOTO
BOIIPOCA U3JI0KEH
CHUCTEMaTU3UPOBAHBI U
MMOCJICAOBATEIBHO:
[MPOJIEMOHCTPUPOBAHO

YMCHHC aHAJIU3UPOBATH

nudpepeHITpoBaHHbII
3a4eT




MaTepua, OJHAKO He
BCE€ BBIBOJIbI HOCSIT
ApryMEHTUPOBAHHBIN U
noKa3aTelbHBIN
XapakTep;
MPOIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOU
TUTEpaTyphl; padboTra
VIOBIIETBOPSIET B
OCHOBHOM TPeOOBaHUSAM
Ha OLICHKY «5». HO IIpH
TOM UMEET MECTO OAMH
U3 HEJIOCTAaTKOB; B
W3TI0KEHUH JTOTTYIICHbI
HeOomnbIre Ipo0esbl, He
MCKa3UBILINE
cozep)kaHue padoTsr;
TOTIYIIEHBI OIVH - J1Ba
HeoueTa mpu
OCBEIICHUH OCHOBHOTO
Marepuaia BOompoca.
74-60 Oasia - HETIOJIHO
WIH HETOCJICIOBATEIHHO
U3JI0KEHO COJIepyKaHUE
Marepuaa
[paccMaTpuBaeMoro
BOTIPOCa, HO
MPOEMOHCTPUPOBAHO
oOIee MOHUMaHKE
BOTPOCOB,
MPOIEMOHCTPUPOBAHBI
HABBIKU 1 YMEHUSI,
TOCTaTOYHBIC IS
TaJTbHEMIIIET0 YCBOCHUS
MaTepuaa; JOMyIIeHbI
OIMOKH B OTPECTICHUN
MOHSATHH,
MCTIOJIb30BaHUH
TEPMUHOJIOTUU;
BBISIBIICHBI TPOOEITHI B
3HAHUSX TI0 OCHOBHBIM
CUCTeMaM U
TEXHOJIOTHUECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOMU
TUTEepaTypHI.

MeHee 60 0asuioB - OTBET
MPECTaBICH HEMOIHO
WIN HE TI0 CYTH
[paccMaTpuBaEeMoOro
BOIIPOCa; OOHAPYIKEHO
HE3HAHWE WIIN
HENOHUMaHue OobIIeit
WM Haubosee BayKHOM
4acTH y4eOHOTO




Marepuaa, TpeOyeMoro
npu GOPMUPOBAHUHT
KOHTPOJINPYEMOU
KOMITETCHIIMH Y4EeOHOTO
Kypca; JICKLIUOHHBIN
MaTepual U MaTepuabl
OCHOBHOM JINTEpaTyphl
M0 KypCy HE YCBOCHBI.

Texymumii
KOHTPOJIb

Brimonnenue
WHIUBUTyTBHOTO
npoekra. Co3anue
pacyeTHOW MOJEIN
MIPOBE/ICHHE
MOJICTTUPOBAHUS

0,1

100

baiel HAUUCIIAIOTCS 10
CJeYIOLEH CUCTEME:
100-85 GaoB -
MaTepuat
paccMaTpUBaEMOro
BOTIPOCA PACKPHIT
[MOJTHOCTBIO. MaTepua
MPEICTaBJICH IPaMOTHO,
B SICHOM JIOTHYCCKOU

MO CJICI0OBATEILHOCTH;
TOYHO U
npodeccuoHaTbHO
HCTIONB3YETCS
TEPMHUHOJIOTHS;
MPOJIEMOHCTPUPOBAHO
YMEHHE OCHOBHBIC
noaxonsl CFD-
MOJICTTUPOBAHHSI,
[MPOJIEMOHCTPUPOBAHO
YCBOEHUE paHee
M3y9ICHHBIX
COITYTCTBYIOIIUX
MaTepuasos; padboTa
MMOATOTOBJICHA B
OTBEJICHHOE BpeMs, C
HEO0OXOIUMBIMHU
[MOSICHEHUSIMH,
MPOJAEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHOI 1 HayuyHOU
TUTEepaTypPhl; JOMYIIECHBI
OJIHAa — JIB€ HETOYHOCTH,
HE MCKAKAIOIINE CYyTH
OTBETa Ha
[paccMaTpuBaeMbIe
BOIIPOCHI.

84-75 6anna - matepuan
[paccMaTpuBaeMoro
BOIIPOCA U3JI0KEH
CUCTEeMaTU3HPOBAHBI U
I10CJIC0BATENIHHO:
MPOEMOHCTPUPOBAHO
yMEHHE aHAJTU3UPOBATh
MaTepua, OJHAKO HE
BCE BBIBOJIBI HOCST
ApryMEHTUPOBAHHBIN U
ITOKa3aTeIbHBIN

XapaxTep;

G hepeHIMPOBAHHBIT
3aueT




POJIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM
UTepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLEHKY «5». HO MpH
ATOM HMEET MECTO OJIUH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIIICHBI
HEeOOJbIITNE TIPOOEITBI, HE
MCKA3UBIIINE

coziep kaHue paboTHI;
TOTTYIICHBI OJIMH - JIBa
HejoueTa mpu
OCBEILEHNH OCHOBHOTO
Marepuaia BoImpoca.
74-60 Garia - HEMOJIHO
WM HETOCJIEI0BATEIbHO
U3JI0KEHO COIep KaHue
Marepuaa
[paccMaTpUBaEMOro
BOMpOCa, HO
POIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOIIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLIMOKY B OINIPEEICHUN
MMOHATHH,
WCTIOJTh30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSX IO OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.

MeHee 60 0auioB - OTBET
MPEICTaBICH HEMOJIHO
WIH HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTro
MaTepuaa, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOH
KOMIIETEHIIMH Y4EeOHOTO
Kypca; JISKIIMOHHBIN




MaTCpuall U MaTCpuaibl
OCHOBHOM JINTEPATYPHI
M0 KypCy HE YCBOCHBI.

Texymmii
KOHTPOJIb

Brinonuenune
WMHAUBUIYAIBHOTO
MPOCKTA.
[TocTobpaboTka u
aHaJIM3 TAHHBIX
pacuera.

0,1

100

baibl HauUMCAI0TCS IO
CIEAYIOLIEH CUCTEME:
100-85 6anmnos -
MaTepual
[paccMaTpuBaEMOro
BOIIPOCA PACKPHIT
MOJIHOCTBIO. MaTepua
[peACTaBICH TPaMOTHO,
B SICHOM JIOTUYECKOU
[0CJIEI0BATEIIBHOCTH;
TOYHO U
po¢eCCUOHATEHO
MCIIOJIb3YyEeTCS
TEPMUHOJIOTHS;
MPOAEMOHCTPUPOBAHO
YMEHHE OCHOBHBIC
nonxoasl CFD-
MOJICTUPOBAHUS;
MPOAEMOHCTPUPOBAHO
YCBOCHHE paHee
M3YYEHHBIX
COMYTCTBYIOIIUX
MaTrepuaioB; pabora
MMO/ITOTOBJICHA B
OTBE/ICHHOE BpeMs, C
HEOOXOINMBIMH
MOSICHEHUSIMU;
[MPOJIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOM
y4eOHOM 1 Hay4YHOH
TUTEPATypPbl; JOMYLIEHbI
0JTHA — JIB€ HETOYHOCTH,
HE UCKaXKaIOIINUE CyTH
OTBETA Ha
[paccMaTpuBaeMbIe
BOITPOCHI.

84-75 6amna - Mmarepuan
[paccMaTpuBaeMoro
BOIIPOCA U3JI0KEH
CHUCTEMaTU3UPOBAHBI U
MOCJIEeI0BATENbHO:
[MPOJIEMOHCTPUPOBAHO
YMEHUE aHAJU3UPOBATh
MaTepHuall, OTHAKO HE
BCE BBIBO/IbI HOCSIT
ApryMEHTHUPOBAHHbBIN U
TOKa3aTeIbHbIN
XapaKkTep;
MPOAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM
TUTepaTyphl; padora
VIOBJIETBOPSIET B

OCHOBHOM TpeOOBaHUAM

¢ hepeHIMPOBAHHBIT
3aueT




Ha OLICHKY «5». HO IIpH
TOM UMEET MECTO OAHMH
U3 HEJIOCTAaTKOB; B
W3TI0KEHUH JTOTTYIICHbI
HeOomnpIMe Ipo0esbl, He
MCKa3UBILINE
cozep)kaHue padoTsr;
TOTTYIIEHBI OIVH - J1Ba
HeoueTa mpu
OCBEIICHUH OCHOBHOTO
Marepuaia BOompoca.
74-60 Oasia - HETIOJIHO
WM HETOCJICIOBATEIHHO
U3JI0KEHO COJIEpyKaHUE
Marepuaa
[paccMaTpuBaeMoro
BOIIPOCA, HO
MPOIEMOHCTPUPOBAHO
oOIiee MOHUMaHKE
BOTPOCOB,
MPOIEMOHCTPUPOBAHBI
HABBIKU 1 YMEHUSI,
TOCTaTOYHBIC IS
TaJIbHEMIIIETO YCBOCHUS
MaTepuaa; JOMyIIeHbI
OIIMOKH B OTPECTICHIN
MOHSATHH,
MCTIOJIb30BaHUH
TEPMUHOJIOTUU;
BBISIBIICHBI TPOOEIHI B
3HAHUSX TI0 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTHYECKOMY
000pYI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOMU
TUTEepaTypHI.

MeHee 60 0auIoB - OTBET
MPECTaBICH HEMOIHO
WIN HE TI0 CYTH
[paccMaTpuBaEeMoOro
BOIIPOCa; OOHAPYIKEHO
HE3HAHWE WU
HEMOHUMaHue OobIIeit
WM HauboJee BayKHOM
JacTH y4eOHOTO
Marepuaa, TpedyeMoro
pu GOPMUPOBAHUHT
KOHTPOJINPYEMOU
KOMITETCHIIMH Y4EeOHOTO
Kypca; JICKIIUOHHBIN
MaTepual U MaTepuabl
OCHOBHOM JINTEpaTyphl
M0 Kypcy HE YCBOCHBI.

Texymmii
KOHTPOJIb

Brinmonuenue
VHIUBUIYIBHOTO

0,1

100

basuiel HauncagrOTCA 110

CJICI[yIOH.[Cﬁ CHUCTCMC!

nudpepeHIMpOBaHHBIH]
3a4er




npoekTa. Odopmiienue 100-85 6amnnoB -

oTyeTa Marepuan
[paccMaTpUBaeMOro
BOMPOCA PACKPHIT
MOJTHOCTBIO. MaTepHa
MpEeICTaBJIEeH IPaMOTHO,
B SICHOM JIOTUYECKOU
MOCJIeZI0BATEIbHOCTH;
TOYHO U
npodeccrnoHanbHO
UCTIOJIb3YETCS
TEPMHUHOJIOTHS;
POIEMOHCTPUPOBAHO
YMEHHE OCHOBHbBIE
noaxo el CFD-
MOJICITUPOBAHMS,
POJIEMOHCTPUPOBAHO
YCBOCHHE paHee
W3yYEHHBIX
COITYTCTBYIOLIUX
MaTepuanoB; pabora
MOJIOTOBJICHA B
OTBE/ICHHOE BpEMH, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON 1 HAyIHOM
TUTEepaTypPhl; JOMYIIECHBI
0JTHa — JIB€ HETOYHOCTH,
HE MCKaXAIOIUe CyTH
OTBETAa Ha
[paccMaTpuBaeMble
BOTIPOCHI.
84-75 Gamna - marepuan
[paccMaTpuBaeMoro
BOIIPOCA U3JIOKEH
CUCTEMaTU3HPOBAHbBI U
MOCIIeIOBATENIBHO:
MPOIEMOHCTPUPOBAHO
YMEHUE aHAJTH3HPOBAThH
Marepua, OJHAKO He
BCE BBIBOJIbI HOCSIT
ApryMEHTHUPOBAHHbBIN U
TOKa3aTeIbHbBIN
XapakTep;
POIEMOHCTPUPOBAHO
YCBOECHHE OCHOBHOM
UTEepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLEHKY «5». HO MpH
ATOM UMEET MECTO OAMH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEeOOJIbITNE TPOOEITBI, HE




MCKA3UBIIINE
coziep kaHue paboTHI;
TOTTYIICHBI OJIMH - JIBa
HejoueTa nmpu
OCBEIICHUHA OCHOBHOTO
Marepuaia BoImpoca.
74-60 6aria - HEMOJIHO
WM HETOCJIEI0BATEIbHO
U3JI0KEHO COZIep KaHue
Marepuaa
[paccMaTpUBaEMOro
BOMpOCa, HO
MPOIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOIIPOCOB,
MPOAEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
ToCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLIMOKY B OIPEEICHUN
MMOHATHH,
WCTIOJH30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSAX 110 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.

MeHee 60 0asuioB - OTBET
MPEICTaBICH HEMOJIHO
WIH HE TI0 CYyTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTrO
MaTepuaa, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMN Y4EeOHOTO
Kypca; JICKIIMOHHBII
MaTepua U MaTepuaIbl
OCHOBHOM JINTEPATYPHI

110 KypCy HE YCBOEHBI.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexyTouHo Kpurepun
[Ipouenypa npoBeneHust
aTTeCTaluN OLICHUBaHUs
Qg depeHIMpOBaHHBII [Ipu onieHMBaHUM PE3YIBTATOB YUEOHOU NEATEIBHOCTH B coorBercTBUM
3a4eT 00yJaronierocs Mo JUCIUILIMHE UCTIONIb3yeTcs OaTpHo-  |c . 2.5, 2.6




JEeSTENIbHOCTH 00ydaromuxcs (yTBepakaeHa MpUKa3oM peKTopa
Ne 179 o1 24.05.2019 1. (B pemaxiuu npukazos ot 10.03.2022
Ne 25-13/09, ot 02.09.2024 Ne 158-13/09)). Pelitunr
00y4aromierocs 1mo AUCHUILTHHE ONPEENIIeTCs TOIBKO IO
pesyabTaraM TeKyuero KoHTposs. CTyaeHT BIpaBe NpoiTu
KOHTPOJILHOE MEPOTPHUSATUE B paAMKaX MPOMEKYTOUHOM
arrectanu (auddepeHIUPOBAHHBIN 3aUeT) AJIS YIyqIICHUS
CBOET0 UTOTOBOTO peHTHHTA 1Mo AuciuIuinHe. OeHkKa 3a
TUCHMILTUHY (POPMUPYETCS HA OCHOBE BEJIMYUHBI TEKYILIETO
peiituHra odyyaromerocs mo qucuuruimae: "OTiugHo" -
BeITMYMHA pelTHHTa oOydaromierocs mo nucuuruinae 85...100
%; "Xopormo" - BeTW4YrHA PeUTHHTa 00YJarOIIerocs Mo
nucuuruinHe 75...84 %; "Y1oBneTBOpUTENbHO" - BETMYMHA
peliTuHra oOyyatomierocs no aucuuiuinge 60...74 %;
"HeynoBneTBopUTeNbHO" - BETMYMHA PEUTHHTA
oOyuaromierocs o aucuurmiuae 0...59 %.

PEUTHHIOBAsI CHUCTEMA OLIEHUBAHUS pe3yapTaroB yueOHoi  |[lonoxkeHus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

Ne KM

YK-2

3HaAeT: OCHOBHBIC MaTeMaTHYECKHUE MOACIHU rHAPOrasoquHaMuICCKuX
[MPOLCCCOB,; NPUHIMIILI JUCKPCTU3AIUN ypaBHeHI/Iﬁ TUApPOTra30ANHAMUKHA
AJITOPUTMBI YU CJIICHHBIX pemeHI/Iﬁ; OCHOBBI TIOCTPOCHUSA BBIYHUCINTCIIBHBIX
CCTOK; OCHOBBI MapaJlJICIIbHBIX BBIYHCICHUI U OIITUMM3AIINHU
BbIYUCIIUTEIIBHBIX IIPOUCCCOB,; IMPUHIIUIIBL O6pa6OTKI/I BHU3YaJIbHBIX JaHHBIX

YK-2

'YmeeT: GopMyaupoBaTh MaTeMaTUIECKUE MOJCIH 1T KOHKPETHBIX
THIPOra30JUHAMHYECKUX 3a]1a4; BEIOMPATh ONTHUMAIbHBIC YUCIICHHBIC
METObI U AJITOPUTMBI 1T IOCTABIICHHBIX 3a/1a4; MPOBOJAUTH aHAIIN3
YCTOMYMBOCTHU U CXOJMMOCTH YUCJIEHHBIX CXEM; HHTEPIIPETUPOBATH
pe3ynbTaThl PACYETOB; OLIEHUBAThH MOTPEIIHOCTH MOJICIIMPOBAHUS U
KOPPEKTUPOBATh BHIUYNCIUTEIIbHBIE TAPAMETPHI

YK-2

Hwmeet npaktudeckuii onbIT: padbotel ¢ CFD nporpamMmmamu; mocrobpadoTka
TaHHBIX: IOCTPOEHUE I'paUKOB, AHUMALIUH, U30IIOBEPXHOCTEMH; OTIaaKa
BBIUHCIIUTEIBHBIX MOJIEJIEN IIPU PACXOAMMOCTH PEILIEHU; UCTIOIB30BAaHNE
CYNEPKOMITBIOTEPHBIX CUCTEM JJISl PECYPCOEMKHX pacyeToB; pabOThI B
KOMaHJI€ HaJl IPOEKTaMU

YK-6

3HaeT: OCHOBHBIC MaTeMaTHYECKHUE MOJCIU THAPOra3oaAuHaMHYCCKUX
[MPOLCCCOB,; NPUHIMIILI JUCKPETU3AIUN ypaBHCHI/Iﬁ ruapora3ouHaMUuKu,
AJITOPHUTMBI YUCJICHHBIX peHIeHI/Iﬁ; OCHOBBLI ITOCTPOCHUA BBIYUCIIUTCIIBHBIX
CCTOK; OCHOBBI MapaJlJICIbHBIX BBIYHCIICHUI U OIITUMU3AINHN
BbIYHCIIMTCIIbHBIX IMTPOICCCOB, IIPUHIIUIIbLI O6pa6OTKI/I BHU3YAJIbHBIX JaHHBIX

YK-6

YMmeeT: GopMynupoBaTh MaTeMaTHUYECKUE MOAEIH J1JIsi KOHKPETHBIX
THIPOra30JMHAMHYECKUX 3a]1a4; BEIOMPATh ONTHUMAJIbHBIC YUCICHHBIC
METObl ¥ AJITOPUTMBI JIJISl IOCTABIECHHBIX 33/1a4; POBOAUTH aHATH3
YCTOMUHUBOCTH U CXOAMMOCTH YHCIEHHBIX CXEM; HHTEPIPETUPOBATh
pE3ybTaThl PACYETOB; OIIEHUBATH MOTPEIIHOCTH MOJIETUPOBAHUS U
KOPPEKTUPOBATh BEIUUCIUTEIbHBIE TAPAMETPHI

YK-6

Hwmeet npaktudeckuii onbIT: padotel ¢ CFD nporpamMmmamu; mocrobpaboTka
TaHHBIX: TOCTPOECHHE I'padUKOB, AHUMALIUH, U30ITOBEPXHOCTEH; OTIaaKa
BBIUHCIIUTEIBHBIX MOJEINIEN IIPU PACXOAUMOCTH PELIEHU; UCIIOIb30BaHUS
CYTIEPKOMITBIOTEPHBIX CUCTEM JIJISl PECYPCOEMKHX pacdeToB; paboThI B

KOMaHC Hall IPOCKTaMU




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1. bacoB K. A. ANSYS : cnpas. nonb3oBarens / K. A. bacos. - 2-e uzn.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : un.
2.  Kamyn A. b. Ansys B pykax uHXKeHepa : npakT. pyk. / A. b. Kamnyh,
E. M. Mopo3os, M. A. Ondepoena ; npeauci. A. C. [llagckoro. - U3, ctep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : umn.

0) OononHumenvbHas Iumepamypa:

1. BonkoB E. A. Yucnennsie MeTofbl : yueOHoe mocooue / E. A. Bonkos.
- 5-e u3n., crep.. - CI16. u ap. : Jlans, 2008. - 248 c. : .

2. Cenos JI. 1. MexaHuKa CIJIOIIHON cpeibl | YUeOHUK JIJIsl YH-TOB U
BTYy30B: B2 1.. T. 1. - 4-¢ u3n., ucnp. u gon.. - M. : Hayka, 1983. - 528 c. : um.

3. PamuxoB B. 1. YUucnenHsie METOABI pellieHUus PU3NIECKUX 3a1ad :
VYue6. nocodbue / B. U. Pamuxkos, A. C. Pomans. - CII6. u ap. : Jlans, 2005. - 204,
[1]c.:umn.

8) omeuecmeenHule U 3apyOeNHCHblIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Bonkos, E. A. UucneHnnsle MeTO/IBI | yaeOHOE ocobue aJisg By30B / E.
A. BonkoB. — 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 252 c. —
ISBN 978-5-8114-7899-6. — TekcT : 21eKTpoHHbIH // JIaHb : 2I€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/167179

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma.
1. Bomnkos, E. A. Yucnennbie MeTobl : yueOHOE ocodue 11t By30B / E.
A. BonkoB. — 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 252 ¢. —
ISBN 978-5-8114-7899-6. — Tekcr : a1eKkTpoHHBIN // JIaHb : 3J€KTPOHHO-
ouomoreunas cucrema. — URL: https://e.lanbook.com/book/167179

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

Haumenosanue
Ne Brn peeypea s bubnuorpagpuueckoe onrcanue
JUTEpaTypbl AIIEKTPOHHOMN
dopme
Meronuyeckue MeTo/ CONPSKEHHBIX IPaUEHTOB. MHOI0CETOYHBII
1 mocoOust Ass ObC u3narenncTBa [MeTo : yueOHO- MeToAruecKoe nocobue / coctaButenu P.
CaMOCTOSITEIbHOM Jlanb K. Hapumanos [u ap.]. — Tomck : TT'Y, 2019. — 19 ¢c. —
[pabOTHI CTY/ICHTA TekcT : anexTpoHHBIH https://e.lanbook.com/book/148671

[lepedeHb UCTIONB3YyEMOIO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)



2. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. OOOQ JlanBep-Texakcnept(21.02.2027)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyIOBaHUE, CTEH/Ibl, MAKEThl, KOMIIBIOTEPHASI TEXHHKA,

. No
Bun 3angTui Ay MPeIyCTaHOBICHHOE POTPaMMHOE 00eCTIedeHHEe, UCTIONb3yeMOoe s
YA Pa3JIMYHBIX BUJIOB 3aHITUH
905
Jlexun (36) KOMIIBIOTEP, IPOEKTOP
[IpakTuueckue 114

KOMITBIOTEP

3aHSTHUS U CEMUHApHI [(2)




