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1. llesu u 3212494 AU CIUILIHHBI

Lenb MUCHUIUIUHEI SIBISETCS: Pa3BUTHE CIIOCOOHOCTH MPUMEHSATh TEOPETHUECKHIE 3HAHUS
JUISL PELIEHUS ITPAKTUYECKHUX 3aa4 CBA3aHHBIX C IIPOLIECCAMM, POTEKAOIINX B
TUAPABIMYECKUX cucTeMax. OCHOBHBIE 3a1a4u AUCUUILINHGI [Ipuknannas
TUAPOTra30JuHAMUKA: - (HOPMHUPOBAHKE 3HAHUI 00 OCHOBHBIX METOAX, IPAKTUKE UX
UCIIOJIb30BAHMS 1 COBPEMEHHBIX Mpo0IeMax ruApora3olMHaMuKH, - (GopMUpoOBaHUe
HAaBBIKOB BJIaJICHUSI COBPEMEHHBIMHA METOAAMU BBIYMCIUTEIbHON TUAPOra30AuHAMHUKHY, -
NOCTPOEHUS PUBUKO-MEXAHUYECKUX, MATEMAaTUUECKUX U KOMIIBIOTEPHBIX MOJIEIIEH s
peleHns 3a1a4 ruApora3oJuHaMUKH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlvucuuniarHa OXBaThIBAET TEOPETUUECKHUE U MTPAKTUUECKUE ACTIEKThl U3YUYEHHUS JBUKCHUS
ra30’KUJIKOCTHBIX CPEJl B KBA3UCTALMOHAPHOM PEKUME, BKII0Yasd UX TUHAMUKY. CTYJIEHTHI
OCBAaMBAaIOT HABBIKM aHAJIM3a, MOACIUPOBAHNS U ONITUMU3ALIUN IIPOLIECCOB, IPOTEKAOILINX
B rUJIpora3oquHamMuyeckux cucreMmax. [lomyyeHHble 3HaHUS MO3BOJAT CTYI€HTAM
IIPUMEHATH TEOPUIO HA IIPAKTUKE U PELIATh PeajbHbIC MHKEHEPHbIC 3a1a4u. JIuCUUIUIMHA
CroCOOCTBYET PAa3BUTHIO KOMIUIEKCHOTO TOHUMAHUS PabOThI CUCTEM, B KOTOPBIX
IIPOUCXOIUT JBUKEHUE, A TAKIKE B3aUMOIECHCTBUE ra30B U KallEJIbHbBIX KUJIKOCTEN C
MOBEPXHOCTSIMU BHYTPEHHEHN MPOTOYHOM YACTH TEXHOJIOTHYECKOTO 000PYI0OBaHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBBI pabOThI U MPOSKTUPOBAHUS
TUAPABINYECKUX U THEBMATUYECKUX MAILINH;
VYK-2 Crioco6eH omnpenenars KpyT 3ajjad B paMKax [METObl 1 HHCTPYMEHTBI MOJIEJIMPOBAHUS
MOCTABJICHHOW LIEJI M BRIOUPATh ONTHMAJIbHBIE  [THIPABINYECKUX M MHEBMATHUECKUX MAIIUH
CIOCOOBI UX peleHMs], UCXO/s U3 ACUCTBYIOIMX |YMeeT: pa3paboTKa U aHAINU3 MoJelei
IIPaBOBBIX HOPM, UMEIOIIMXCS PECYPCOB U TUAPABINYECKUX U THEBMATHYECKUX MAIIMH
OTrpaHUYEHUN MeeT NpaKTUYECKUN OMBIT: PAKTUYECKOE
npumenenne CAD cuctem npu npoeKTUpOBaHUU
CUIPaBIMYECKUX U THEBMATUYECKUX MAIIUH

3HaeT: METOAbl U HHCTPYMEHThI MOZIETTUPOBaHUS
TUAPABINYECKUX U THEBMATUYECKUX MAILINH;
HOpMaTHBHAs 0a3a MPOEKTUPOBAHUS

VYK-6 CriocoGeH ynpaBisiTh CBOUM BPEMEHEM,  [THAPABINYECKUX M MHEBMATUYECKUX MAIIHH

BBICTPAaNBaTh U PEAIN30BBIBATH TPACKTOPHUIO YMeeT: penieHue 3a1a4 ONTHMAaJIbHOTO
CaMOpa3BUTHS HA OCHOBE MPUHITUIIOB 00Pa30BaHMS [IPOCKTUPOBAHUS THIPABIUYCCKHUX H
B TEUEHUE BCEH JKU3HU [THEBMAaTHYECKUX MAlllUH

MeeT MpakTUYECKUI OIBIT: PELICHUE 3a1a4
ONTUMAJIbHOTO IPOEKTUPOBAHUS THIPABINYCCKUX U
[MHEBMATUYECKUX MaIlluH

3. MecTo nucumiuinebl B crpykrype OII BO

[lepeueHb MpeANISCTBYIOMINUX AUCIUTUIHH, [lepeueHb MOCIEAYIONMINX AUCIUTLINH,
BUJIOB PabOT yueOHOTO IIaHa BHJIOB paboT

1.®.07.M6.02 OdopmieHrne KOHCTPYKTOPCKOM 1.®.05 UuctpymeHTaapHOE 00eCTeyeHUe




TTOKYMEHTAIH C HCTIOJIb30BAHUEM CHCTEM
ABTOMAaTU3HPOBAHHOTO MPOEKTUPOBAHUS,
1.®0.07.M8.01 DnexTpoHHBIE yCTPOICTBA U
CpeICcTBa aBTOMATU3alINH,

1.0.07.M6.01 OcHossl 3D MonenupoBaHus,
1.®.07.M4.01 IlpuxnagHas rugporazoluHaMuKa,
1.0.07.M4.02 Cpenctsa BHIYUCIUTEIBHON
UIPOTa30IMHAMUKH,

1.9.07.M7.02 LludpoBbie 31€MEHTHI CHCTEM
yIpaBICHHUS,

1.0.02 Kunemaruka poOOTOB U MaHUITYJISITOPOB,
1.®.07.M2.01 [{udposbie MeTOBI 00PaOOTKH
[POCTPAHCTBEHHBIX JIaHHBIX,

1.®.07.M7.01 ®uznueckue 0OCHOBBI AIEKTPOHUKHI

TEXHOJIOTUYECKUX MPOIIECCOB Ha Oa3e
POMBIIIJICHHBIX POOOTOB,
@J1.03 Teopus pemieHns n300peTaTeNbCKUX 3a1a4

TpC6OBaHI/IH K «BXOJIHBIM» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.07.M6.02 OdopmieHne KOHCTPYKTOPCKOI
TOKyMEHTAIIMU C UCIIOJIb30BAHUEM CUCTEM
AQBTOMATU3UPOBAHHOT'O POEKTUPOBAHUS

3HaeT: MeTozbl NpoepOoBaHus U IOCTPOEHUS
N300paKeHUI TeOMETPUUYECKUX PUryp
TEXHOJIOTMYECKOr0 000PYIOBaHUs, €ro JeTaneil u
Y3JI0B C MCIIOJIb30BAHUEM CPEJICTB aBTOMATH3ALUU
[IPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUUYECKUM
3ajanneM. 3HaeT TpedoBanus ctangaproB ECKJI na
cocTaBJeHHE U 0(OPMIICHHE TUIIOBOM TEXHUUECKOU
TOKYMEHTAIUH JIeTajieil, COOpOYHBIX eIUHUI] U
JIEMEHTOB KOHCTPYKLUN YMeeT: AHaIU3UpOBaTh
dbopMmy MpeMeToB B HaTYpe U [0 YepTekaMm Ha
OCHOBE METOJIOB IOCTPOEHUS U300pakeHu i
reoMeTpuYeCcKux QUryp, IpoeKTUpPOBaTh
TEXHOJIOIMYECKOe 000PYI0BaHUE C UCTIOIb30BaHHEM
CPEICTB aBTOMAaTU3allUY IPOEKTUPOBAHHUS U B
COOTBETCTBUU C TEXHUUYECKHUM 3a/laHUEM. YMEET
COCTaBJIATh U O(POPMIISATH TUIIOBYIO TEXHUUECKYIO
JTOKYMEHTALMIO HAa OCHOBE MCIIOJIb30BAHUS
MH(GOPMAIIMOHHBIX TEXHOJIOTUM, B TOM YHUCIIE
COBPEMEHHBIX CPEJICTB KOMIIbIOTEPHOM rpadukuy,
rpaduuecku 0ToOpaxarb reoMeTpUYECKre 00pasbl
usnenui Mmeer npakrtudeckuii onsiT: Boageer
[peIIeHUEM METPUUYECKUX U TO3UIIMOHHBIX 3a/a4,
METOIaMH MIPOELUUPOBAHUS U U300paKEHUS
[IPOCTPAHCTBEHHBIX OOBEKTOB NP MPOBEACHUN
pPacu€ToB 110 TUIIOBBIM METOJUKAM; HA OCHOBE
METOZI0B [TOCTPOEHUS N300paKeHUN
reOMETPUUECKUX (PUTYP MOXKET IPOEKTUPOBATH
TEXHOJIOTMYECKOE 000PY/I0BaHHE C UCIIOIb30BAHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3aLUU
[IPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3agaHueM. B coorBercTBuM ¢ TpeboBanusmMu ECKJI
Ha OCHOBE 3HaHUS TpaUUECKUX MAKETOB yMEEeT
[IPUMEHATH HOBBIE KOMIIBIOTEPHBIE TEXHOJIOTUU TIPU
COCTaBJICHUU KOHCTPYKTOPCKOM TOKYMEHTAIlu!

u3nenus «3D-Mopens - 2D-ueptéxoy




1.0.07.M7.01 ®usnyeckre 0CHOBBI JIEKTPOHUKH

3HaeT: TepMUHOJIOTHIO, OCHOBHBIE ONPEEIICHUS
PIIEKTPOHHON TEXHUKHU; CYyTh (PU3NUECKUX
[IPOLIECCOB, JIEXKAIUX B OCHOBE MPUHIUIA 1EHCTBUS
PIIEKTPOHHBIX MOJYIPOBOJHUKOBBIX TPHOOPOB;
CBOMCTBA pa3IMUHBIX NOIYTIPOBOAHUKOBBIX
MpuOOPOB M UX XapPaKTEPUCTUKU; TPUHIIUITHI
CO3JIaHHsI MOJIeIIEH MOTyTIPOBOTHUKOBBIX MIPHOOPOB
TSI pelIeHus 3a/1ad IpodeccruoHaIbHOMN
NesITeIbHOCTH YMeeT: BriOupars a1eMeHThI
SJIEKTPOHHBIX CXEM IS PELIEHUS] TOCTABICHHON
3a/1a4M; aHAJIM3UPOBATh U ONUCHIBATH (PpU3HUECKUE
MIPOLIECCHI, TPOTEKAIOIIUE B MOJYIPOBOIHUKOBBIX
nprubOpax; MPaBUILHO HHTEPIPETUPOBATH
SKCIIEPUMEHTAJIBHBIE JJAHHBIE C TEOPETHYECKUMHU
MOJOXKEHUSIMH; TOJI0NPATh TUTepaTypHbIe
VMCTOYHUKM ISl PEIICHUS 3a7a4d 110 TEMATHKE
TaHHOU y4eOHOW AMCIUILTNHBL; UCTIOIh30BaTh
KOMITBIOTEPHYIO TEXHUKY IIPU O(OPMIIEHUN OTYETOB
T1abopaTopHBIX paboT; MOJAETUPOBATH
PUHIUIINAIbHBIE JIEKTPOHHBIE CXEMBI C TOMOIIBIO
KOMIIBIOTEPHOU TeXHUKH VIMeeT npakTudecKkui
OMBIT: DKCIIEPUMEHTAIbHBIMU UCCIIEI0BAHUSAMH
XapaKTepUCTHUK U MPAaBUIBHOTO BbIOOpa
MOJTYITPOBOHUKOBBIX TIPUOOPOB; CIIoco0aMu
YIpaBIEHUS 3JIEKTPOHHBIMU yCTPOIICTBAMY;
OCHOBHBIMHU METOJaMU OpTaHU3ALNHI
CaMOCTOSTEIILHOTO OOY4YEHHUSI K CAMOKOHTPOJIS;
COBPEMEHHBIMHU TEXHUYECKUMU CPEICTBAMU U
UH(QOPMAITMOHHBIMU TEXHOJIOTUSIMH B
npodeccroHanbHOM 00J1aCTH; TPUKIIATHBIMHU
IporpaMMaMu JJIsl peLIEHUs] MHKEHEPHBIX 3a]1a4
SIIEKTPOHUKHU U MOJEIUPOBAHHUS AIEKTPOHHBIX CXEM

1.0.07.M4.02 Cpenctsa BHIYUCIUTEIBHON
THJIPOTa30IMHAMUKN

3Haet: [logroroBka npemayioxkeHuM mo
MpeaynpexICHUI0 U TUKBUAAINK Opaka mpu
AQBTOMATHU3UPOBAHHOM H3TOTOBJICHUH
MaIIUHOCTPOUTEIIBHBIX U31EJINNA HU3KOU CII0KHOCTU
, TpakTudeckas padora ¢ CFD nakeramu;
pa3pabotka mpocTteix CFD moneneii; Bepudukaus
W BaJIMJIAINS YUCIICHHBIX MOAEIEe YMeeT:
dbopMynHpOBaTH MATEMAaTUIECKUE MOACTH ISt
KOHKPETHBIX TMIPOTra30JuHAMUYECKUX 3a/1a4;
BBIOUpATh ONTHMAILHBIC YUCIICHHBIE METO/IBI U
QJITOPHUTMBI JUISl IOCTABJICHHBIX 33/1a4 , IPOBOINUTH
QHAJIU3 YCTOMYMBOCTH U CXOAUMOCTH YUCIIEHHBIX
CXEM; MHTEPIIPETUPOBATH PE3YIbTAThl PACUETOB;
OLIEHUBATh MOTPELIHOCTH MOJEIUPOBAHUS U
KOPPEKTUPOBATh BBIUUCIUTEIBHBIE TAPAMETPBI
VmeeT mpakTUdecKuil onbIT: HaBbIKU pabotsl ¢ CFD
MporpaMmmMaMu; MocToOpaboTKa TaHHBIX:
MOCTpOEHHUE TPaPUKOB, aHUMAIIHIA,
M30ITOBEPXHOCTEN; OTIIA/IKA BBIYUCIUTENBHBIX
MOJIEJIEN IIPU PaCXOAUMOCTH PELICHUH, OTIIaIKa
BBIYMCIIUTEIIBHBIX MOZEIIEH ITPU PACXOJUMOCTH
PELICHUH; UCIIOJIB30BAHUE CYIIEPKOMIIBIOTEPHBIX
CUCTEM ]ISl pECypPCOEMKHUX pacueToB; pabOThI B
KOMaH/I€ HaJl IPOEKTaMHU




1.®0.07.M8.01 DnexTpoHHBIE yCTPOICTBA U
CpeICTBa aBTOMATU3aINN

3HaeT: TepMUHOJIOTHIO, OCHOBHBIE ONPECIICHNUS;
MPUHIUIBI JEHCTBHS U MATEMATUYECKOTO OMUCAHUS
DIIEKTPOHHBIX AIEMEHTOB CUCTEM aBTOMAaTHU3Aall|H;
METO/Ibl pacyeTa JIEKTPUUECKUX LIeTIeN aHAIOTOBBIX
U IIUPPOBBIX EKTPOHHBIX YCTPOUCTB; METOJBI U
CpECTBA aBTOMAaTH3alUN CXEMOTEXHUYECKOTO
MOJIEIIMPOBAHUS U IPOEKTUPOBAHUS IEKTPUUECKUX
CXEM; OCHOBBI KOHCTPYUPOBAHMS
PaAMOIEKTPOHHOM anmnapaTypbl BKIIIOYAs]
pa3paboTKy MeYaTHBIX IJIaT; YCIOBHBIE
rpaduueckre 0003HaYCHUS AIIEKTPOHHBIX TPHUOOPOB
W yCTPONCTB; IU(PPOBHIE U aHAIOTOBBIC YCTPONUCTBA
DIIEKTPOHHOM TEXHUKHU; CIIOCOOBI MPECTaBICHHS
uHGOpMAaIH; OCHOBBI TUCKPETHON MaTeMaTHKHU U
anreOpbl JIOTUKHU; TOCYIapCTBEHHBIE CTaHIAPTHI
MIpaBUJI BBINIOJTHEHUS JIEKTPUUECKUX CXEM; OCHOBBI
U(PPOBON ¥ UMITYJILCHON TEXHUKH; YCTPOUCTBA
COTPSDKEHUSI ¢ 00BEKTOM I IU(PPOBBIX CHCTEM;
COBPEMEHHYIO 3JIEMEHTHYIO 0a3y IEKTPOHMKH;
WH(OPMAITMOHHYIO B OMOIHoTrpaduaecKyto
KYJIBTYPY B 00JaCTH 3JIEKTPOHHOM TEXHUKU. YMEET:
Pemats cTangapTHbIE 3a71a91 PO ECCUOHATEHOMN
NesITeTIbHOCTH B 00JIaCTH 2IEKTPOHHON TEXHHKH;
MPOBOJIUTH aHAJIN3 U Pa3pabOTKy CTPYKTYPHBIX U
MPUHIIUITHATBHBIX CXEM COBPEMEHHBIX
IIEKTPOHHBIX YCTPOMCTB; BECTH PaCUEThI
PIIEKTPUYECKUX IIeTIel aHAJIOTOBBIX M U(PPOBBIX
SJIEKTPOHHBIX YCTPOMCTB; IPUMEHSATH METO/IbI
MOZETUPOBAHHUS TIPOLIECCOB U CUCTEM; BBIOHPATh
SJIEMEHTBI ANIEKTPOHHBIX CXEM JJI PELICHUS
[OCTaBJICHHOM 3a/1a41; UHTEPIPETUPOBATD
SKCIIEPUMEHTAJIBHBIE JAHHBIE U CONTOCTABIIATh UX C
TEOPETUUECKUMU TOJI0KEHUSIMHU; TPOEKTUPOBATH U
pa3pabaThIBaTh MeYaTHbIE IJIAThl IPOCTEHIINX
DIIEKTPOHHBIX YCTPOICTB CUCTEM aBTOMAaTHU3allMH;
COCTaBJISATh CXEMBI 3AMEIICHHS Pa3IMYHbIX
DIIEKTPOHHBIX YCTPOICTB; NPOBOAUTH UCCIIEI0BAHUS
SJIEKTPOHHBIX CXEM C UCIOJIb30BAHUEM CPEJICTB
CXEMOTEXHHUECKOTO MOJICTTMPOBAHUS ITOI0UPATh
UTEpaTypHbIE NCTOYHUKH IS PELICHHS 3a7a4 110
TEMaTUKE TAHHON y4eOHON AUCIUIUTHHBI C
MpUMeHEeHHEeM UH(GOPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH U C yYETOM
OCHOBHBIX TpeOOBaHMI HHPOPMAITMOHHOM
6e3omacHoCTH. VIMeeT MpakTU4eCcKuil OMbIT:
HacTpoiikoil 1 0TJIaAKOM 3JIEKTPOHHBIX YCTPOMCTB;
METOAMKAMH pacuyeTa U 3KCIIEpUMEHTAIBHOTIO
ONpeeIeHUs] TapaMEeTPOB JEKTPOHHBIX YCTPOMCTB,
CUHTE30M JIOTUYECKUX CXEM; COBPEMEHHBIMU
TEXHUYECKUMH CPeICTBaMU U MH(POPMALIMOHHBIMU
TEXHOJIOTHSIMU B TIPO(EeCCUOHABHON 00IacTH;
MPUKJIAJHBIMH IPOTPAMMAMM JIJISI PEILIEHUS
WH)KEHEPHBIX 33/1a4 IEKTPOHUKU Y MOJIETUPOBAHUS
SIIEKTPOHHBIX CXEM.

1.0.07.M2.01 Hudposbie MmeToa6I 00paOOTKH
[IPOCTPAHCTBEHHBIX JIAHHBIX

3HaeT: o0Nyr0 Kiaccupukaimio

X COI/IH(I)OpMaLII/IOHHBIX IMPOrpaMMHBIX KOMILJICKCOB,




OCHOBHBIE COBPEMEHHBIE BUBI T€0JIE3MUECKOTO U
KapTorpaduyecKoro MporpaMMHOTO 00€CTICUCHNS,
BO3MOYKHBIE HanpasieHus ucnosnb3osanus [ IC B
KaueCTBE NCTOYHUKOB OTKPBITON K UCTIOIB30BAHHIO
UHPOPMAIIUN YMEET: OCYIIECTBISATh OCHOBHBIE
BU/IbI T€0/IE3MUECKUX U3MEPEHHI ¢
MCII0JIb30BaHUEM DJIEKTPOHHBIX TAXEOMETPOB,
re01e3UUECKUX CITyTHUKOBBIX IPUEMHHUKOB,
Ta3epHBIX TaTbHOMEPOB B 00JIACTH CTPOHUTEIHCTBA
Nmeet npaktuueckuii onbIT: OOpabOTKH JaHHBIX
reo1e3MYECKUX U3MEPEHUH C UCII0JIb30BaHUEM
001Ier0 YHUBEPCAIBHOTO U CHEIUAIBHOTO
MHCTPYMEHTAIBLHOTO MPOTrPaMMHOT0 00€CTICUEHUS;
BBITIOJTHSTH OT/IEbHBIE BUABI UMUTAIIMOHHOTO
MoaenupoBanus cpenctsamu I'MC-mporpaMMHbIX
MaKeTOB

1.0.07.M6.01 Ocnossl 3D MonennpoBaHus

3HaeT: MeToasl MPOEMPOBAHUS U TOCTPOECHUS
M300paKEHUI TEOMETPUUIECKUX PUTYD
TEXHOJIOTMYECKOT0 000py0BaHNUS, €T0 JIeTalel u
Y3JI0B C UCIIOJIb30BAHUEM CPEJICTB aBTOMAaTHU3alluU
MPOCKTUPOBAHMS 1 B COOTBETCTBUH C TEXHUYECKUM
3amaHueM YMmeeT: AHaTu3upoBaTh Gopmy
MPEIMETOB B HaType U IO YepTekaM Ha OCHOBE
METOIOB MOCTPOEHUS N300paKeHUN
reoMeTpUUYECKuX (PUryp, mpoeKTUPOBAThH
TEXHOJIOTMYECKOE 00OPYI0BaHUE C UCTIOIb30BaHHEM
CPE/ICTB aBTOMATH3aIlUN MTPOCKTUPOBAHUS U B
COOTBETCTBUU C TEXHUUECKUM 3a1anneM Mmeer
MPaKTUYECKUI ONBIT: Bianeer pemenruem
METPUYECKHUX U MO3ULIMOHHBIX 3a/1a4, METOAAMH
MPOCIIMPOBAHUS U N300 KCHHS
MPOCTPAHCTBEHHBIX OOBEKTOB MPU MPOBEACHUN
Pac4YETOB IO TUTIOBBIM METOJMKAM; Ha OCHOBE
METOZIOB MOCTPOEHUS N300pakeHU!
reOMETPUUYECKUX (PUTYP MOXKET MPOSKTHPOBATH
TEXHOJIOTMYECKOE 00OPYI0BaHUE C UCTIOIb30BaHHEM
CTaHJAPTHBIX CPEJICTB aBTOMATH3AITII
MIPOEKTUPOBAHMS U B COOTBETCTBUH C TEXHUYECKUM
3a/laHueM

1.®0.07.M7.02 LludpoBbie 2IeMEHTHI CUCTEM
YIIPABICHUS

3naeT: HazHaueHue u XapakTepUCTUKH TUITIOBBIX
TEXHOJIOTUYECKUX YCTAaHOBOK, OT/IEJIbHBIX
DJIEMEHTOB aBTOMATHKH U UX COBOKYITHOCTH B
cocTaBe (PyHKIIMOHAIBHBIX OJIOKOB, a TaKXkKe
KJIFOUEBbIE 0a3bl IAHHBIX, TJI€ MOKHO HAWUTH
WHGOPMAITUIO ISl PEIISHUS TOCTABIEHHBIX 3a/1a4
YMmeeT: AHaIU3UPOBATh UCXO/IHBIC JAHHBIE HA
MPOEKTUPOBAHNE TEXHUYECKUX CUCTEM U MMPOBOJUTH
OIICHKY TpeOyeMBbIX TEXHUUECKUX CPEJICTB,
BBIOUpATh JAaTYUKU, UCTIOTHUTEIbHBIE MEXaHU3MBI U
[peryIupyoLe Opraibl, OTBEYAIOIIHNE
MpeabsIBICHHBIM TpeOoBaHusM Mimeer
npakTuyeckuii onbIT: COBpEeMEHHBIMU 1TU(PPOBBIMU
MPOrpaMMHBIMU METOJJAMHU PACUETOB U
MPOCKTUPOBAHMSI CUCTEM YIIPaBJIEHUs, BEIOOpA
TEXHUYECKHUX CPEICTB aBTOMATU3aLUU U

YIPABJICHUS IS PEaIU3aliK IPOEKTUPYEMOM




CHCTCMbI aBTOMaTn3alii B COOTBETCTBHH C
TCXHHUYCCKUM 3aJJaHUEM

1.®.07.M4.01 ITpuxnagxas ruapora3oguHaMHuKa

3HAeT: OCHOBHBIC IMMOHATHS M 3aKOHBI
TUAPOTra30JMHAMUKHN; OCHOBBI MAaTEMATHYECKOTO
MOJICTTUPOBAHMS; IPUHIIUIIBI PAOOTHI €
BBIYMCIUTEIbHBIMU IPOrPAMMHBIMH ITAKETAMU;
(bU3UKO-MaTEMaTHIECKHUE ACTIEKTHI MOICIIUPOBAHUS
MPOLIECCOB B BBIUUCIUTEIBHBIX TPOTPAMMHBIX
MakeTax YMeET: IPUMEHSTh YUCIECHHbBIE METOABI JIJIS
pelIeHus 3a/1a4 TUAPOra3oIMHAMUKY;
QHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YIBTATHI
PACcyYETOB; MPOEKTUPOBATH BEIYMCIUTEIBHBIE
SKCIIEPUMEHTBI; ONITUMU3HPOBATH BHIYUCIUTEIBHBIE
npoueccsl IMeer mpakTU4eCKUi OIbIT:
npakTrueckas padora ¢ CFD naketamu; pa3paboTka
npocteix CFD Moneneil; Bepudukamnus v Baauaanus
JUCJICHHBIX MOAEIEN

1.9.02 Kunemaruka poOOTOB U MaHUITYJISITOPOB

3HAeT: OCHOBBI KHHEMAaTHKH POOOTOB 1
MaHHUIYJIATOPOB, BKJIIOUas MPSIMYIO0 U 0OpaTHYIO
KHHEMAaTHKY; OCHOBHBIC THITHI KHHEMATHYECKIX
[eneil U UX XapaKTepUCTHK; COBPEMEHHBIE METOIbI
U QJITOPUTMOB ONITHMHU3AIMH JBHKCHUS POOOTOB;
HOPMaTUBHO-TIPABOBYIO 0a3y, CBA3aHHOM C
HCTIOTh30BaHUEM POOOTOB B TIPOU3BOICTBEHHBIX
MpoIeccax, BKIIOYask CTaHIapThl 0€30MaCHOCTH
'YMeeT: GopMyITHpOBaTh 3aJ1au, CBI3aHHBIC C
yIpaBIeHUEM U ONTUMU3AINEH JBUKEHUI POOOTOB,
B pPaMKaXx 3aJIaHHOM I1eJIH; aHAJTU3UPOBATh
UMEIOIINECS PeCypChl M OTPAaHUYCHUS, BKITIOUAS
TEXHUYECKHUE, DKOHOMUYECKHE U TIPABOBHIC
ACTIEKTHI; BRIOMpATh U IPUMEHSITh Haubosee
TIOJTXOJISITIIAE AJITOPUTMBI K METOJBI JIJISl PEIICHUS
3a/1a4 KWHEMAaTUKU; aalTHPOBaTh CTaHIapTHHIE
METOIBI ¥ TIOIXO/IBI C YIETOM CIIeITU(UKH
KOHKPETHBIX 3a7a4 U ycioBuid MiMeeT mpakTudeckuit
OTIBIT: aHAJIN3 U UHTEPIIPETAIHS PE3YIBTaTOB
MOJIEITUPOBAHUS U UX IPUMEHEHHS K peabHbIM
WH)KCHEPHBIM 33]1auaM; CUCTEMHOE MBIIIJICHHE TSI
KOMITJIEKCHOM OIIEHKH 33/1a4 U UX PEIIeHUH,
BKJTIOYAs] ME)KIUCIMILTHHAPHBIN MOIX0.1; padoTa B
KOMaH7Ie JiIsl 00CyK/IeHUs U BbIOOpa Hanbolee
MPUEMJIIEMBIX PEIICHUH B YCIIOBUSX OTPaHUYCHHBIX

pecypcoB U TpeboBaHMIT Oe30macHOCTH

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO0mas TpyA0eMKOCTh JUCHUIUIUHBI cOCTaBIseT 4 3.€., 144 4., 72,5 4. KOHTaKTHOU

paboThl

Bun yuebno# paboTs

PaCHpeI[CHCHI/IC 10 ceMecTpam
Bcero B Hacax

4acoB Homep cemectpa

5




OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144

Ayoumopnvie 3aHAmMusL: 64 64
Jlexruu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (MIIN) IPYTHE BUJIBI

ayuTOpHbIX 3aHsaTHi (I13) 32 32
JlaGoparopubie paboTsI (JIP) 0 0

Camocmosmenvuas paboma (CPC) 71,5 71,5
BrinonHeHue 3a1aHU TEKYILIETO KOHTPOISA 71,5 71.5

KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,5 8,5

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - nud.3aueT

5. Coneprkanue TUCUMIIIIMHBI

O0beM ayaAUTOPHBIX 3aHATUN

Ne HammeHoBaHMe pa3aesioB TUCIHILTHHEL 10 BUJAM B 4acax
pasznena
Bcero J| 113 | JIP
1 BBeneHne B ruipora3ouHaMuKy 4 2 2 0
5 OCHOBHBIC YpaBHEHHUS THAPOTA30JUHAMUKA U 12 6l 6 0
TEIIOMaccooOMeHa
3 |OcHOBBI METOAA KOHEUHBIX Pa3HOCTEN 12 6 6 0
4 KoHeuHO-pa3HOCTHBIE METO/IbI PELICHHUS 33134 12 6l 6 0
rUIepOOINMUECKOro, NapaboIndeCcKoro, SJUIMITHYECKOTO THIIA.
5 OCHOBBI METO/1a KOHEUHBIX 0OBEMOB B 337a4ax 12 6l 6 0
'MJPOTra30IMHAMHUKH
MeTozbl MOAETUPOBAHUIO MHOTO(A3HBIX CPe. 12 6 6 0
5.1. Jlekuum
Ne Ne Kox-
HanmeHoBaHue WM KpaTKoe co/iepKaHKue JIEKIIMOHHOTO 3aHATHUS BO
neKuujpasaena
4acoB
BBezieHre B ruipora3oMHaMUKy OCBEIAET OCHOBHBIE IPUHIUITBI U KOHIETIIIUN
HTOTO MPEAMETa, U3Y4arOLIEro MOBEJCHUE Ta30B U KUIKOCTEN B IBUKECHUU.
1 1 |PaccmarpuBatoTcs KitoueBble ypaBHeHHs. OOCYKIa0TCA XapaKTepUCTUKU 2
JTaAMMHAPHOTO U TypOyJIEHTHOTO TEUEHUH, UX aHAJIU3 U YUCIIEHHbIE METO/IBI,
HEOOXOIMMBIE JIJIs1 MOJICIIMPOBAHUSI CJIOKHBIX TTOTOKOB.
) 5 PaccmarpuBaroTcst KITIOYeBblE YpaBHEHUS, Takue Kak ypaBHeHus: HaBbe-Crokca, a 6
TaK)Ke PUHIIUTIBI COXPAHEHUST MACChI, UMITYJIbCa W DHEPTHH.
3 3 UncieHHbie MeTobI peneHns AuddepeHnnanbHbIX YpaBHEHUH, HCTIOTb3YeMble 6
U1 MOZIETTUPOBAHNUS IIPOLIECCOB B (PU3MUECKUX U MHKEHEPHBIX 3aJadax.
4 4 KoHeuHO-pa3HOCTHBIE METO/IbI PEICHNUS 3a/1a4 THIepO0INIeCcKOro, 6
napaboINIECKOTO, UM THYECKOTO THMa. [IprMepsl IpUMEHEHUST METO/IOB.
5 5 OCHOBBI MeTO/1a KOHEYHBIX 00beMOB. [IprMepsl IpUMEHEHNnE METO/[a KOHEUHBIX 6
HIIEMEHTOB B 33JlauyaX I'MpOra30quHAMHUKH.
6 6 Ditnepos, JIarpanxkeB u JuepoBo- JlarpaHkeBbl MOAXOAbI K MOJICTUPOBAHUIO 6
MHOrodasHbIx cpell. [IpuMepsl IpUMEHEHUs OIX0I0B MOJCIMPOBAHMUS.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanmeHnoBaHMe WK KpaTKoe COiep)KaHUe MPAKTUIECKOTO 3aHATHUS, CEMUHapa BO
3aHATHUA[pa3Iena

qaCoB




1 1 [Beemenue. OCHOBBI cocTaBneHHs qU(PepeHIINaTbHBIX YPaBHEHUH. 2
2 2 |YpaBHeHMS TMIPOJMHAMUKU U TEIUIOMAcCOOOMEHa. 6
3 3 |OcHOBBI METOIA KOHEYHBIX PA3HOCTEHN. 6
4 4 KoHeuHO-pa3HOCTHBIE METO/IbI PELICHHUS 334 IMIepO0INIeCcKoro, 6
apadoIM4YeCcKoro, JuIunTuiYeckoro Tuna. Ilpumepsl 3anau.
5 5 OCHOBBI MeTO/Ia KOHEYHBIX 00beMOB. [IprMeHeHe MeTo1a KOHEUHBIX AJIEMEHTOB 6
B 3aJja4aX TUAPOra30JMHAMUKH.
6 6 DilnepoB, Jlarpanxes u DunepoBo- JIarpaHkeBbl MOAXOAbI K MOJIETUPOBAHHIO 6
MHOro(a3HbIX cpell. [Ipumepsl MogenupoBaHuss MHOTO(a3HbIX Cpel.
5.3. JlaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Bemonnenne CPC
Crnncok nureparypsl (¢ yKkazaHUEM Kon-
ITogsun CPC pas3zenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
BrimonHenue 3a1anuii TeKyniero Kontpois [cm. MapopmarmonHoe odecneueHne 5 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 Yuu-
Ne | Ce- Bun Makc.| [lopsnok HauncneHust
KOHTPOJIBHOTO Bec THIBA-
KM|mecTp| koHTpOIs Oann 0aJIoB
MEPOIPUATHS ercs B [TA
baiiel HAYUCIIAIOTCS 110
CIEAYIOLIEH CUCTEME:
1 Umnopr cetku -10
0aJIoB
2 Co3gaHue
BBIPAXKECHUM JJ15
HaYyaJILHBIX U
rPaHUYHBIX YCIIOBHIA -
Texymuii MogaeaupoBanue 10 bamros i GepeHIMpOBaHHBIH]
1] s Y P 0,25/ 100 [3 Cosnanme PEHIHDP
KOHTPOJIb | TEUEHHUS KUJIKOCTH 3aueT

BhIpaXkeHUi -10 GanoB
4 Co3naHue rpaHUYHBIX
ycioBuit - 10 6anos

5 Hactpoiiku
HayaJILHBIX 3HAYCHUM -
10 6ammoB

6 HacTpoiiku
MapaMeTpoB afanTallu

ceTkd -10 OauioB




"7 Hactpoiiku
napaMeTpoB perIaTes -
10 6amnoB

8 Ilomy4yenue pemeHus
¢ nomotisio ANSYS
Fluent -10 6aynos

9 IIpocmotp
[PE3yaBTaTOB B
MOCTIPOLIECCOPE
ANSYS CFXPost -10
OaJIoB

10 Co3nanue
BEKTOPHOTO rpaduka
ckopoctu -10 6anos.
bajuibel CcyMMUpPYHOTCSI.
PeiiTuHr = cymMmMapHbIi
oamn * 1%

Texymmii
KOHTPOJIb

MonenupoBanue
TEUEeHH rasa

0,25

100

baibl HauUKCHAI0TCS IO
CIEAYIOLIEH CUCTEME:

1 Umnopr cetkm -10
0aJoB

2 Co3nanue
BBIPAKEHUM JJ15
HayaIbHBIX U
TPAHUYHBIX YCIOBUH -
10 6amnoB

3 Co3nanue
BhIpaXkeHUi -10 OanoB
4 Co3naHue rpaHUYHBIX
ycioBuit - 10 6anos

5 Hacrpoiikn
HayaTbHBIX 3HAYCHUH -
10 6amnoB

6 HacTpoiiku
[apaMeTpoB aJanTariuu
ceTku -10 6amioB

"7 Hactpoiiku
napaMeTpoB pelaTes -
10 6amnoB

8 [lonyuenue pemeHus
¢ momoIipr0 ANSYS
Fluent -10 6annos

9 IIpocmoTp
[pE3yJIBTaToB B
[OCTIPOIIECCOpe
ANSYS CFXPost -10
0aJoB

10 Co3nanue
BEKTOPHOTO rpaduka
ckopocTH -10 6anoB.
baisl cymMupyroTCs.
PeliTvHr = cymMmmMapHbIN
6amt * 1%

i pepeHITMpoBaHHBIH]
3a4eT

Texymumii
KOHTPOJIb

Coznanue reomeTpun
THPOMAIINHEI

0,1

basin HaUKUCIISIOTCS 110
CIEAYIOLIEH CUCTEME:
4 OasioB - MaTepuan

G hepeHIIMPOBAHHBIH]
3a4yeT




[paccMaTpUBaEMOro
BOMPOCA PACKPHIT
MOJIHOCTBIO. MaTepua
MpEeICTaBJIEeH IPaMOTHO,
B SICHOM JIOTUYECKOU
MOCJIEZI0BATEIbLHOCTH;
TOYHO U
npodeccrnoHanbHO
WCIIOJIb3YeTCS
TEPMHUHOJIOTHS;
MPOAEMOHCTPUPOBAHO
YMEHHE OCHOBHbBIE
noaxoel CFD-
MOJICITUPOBAHMSI,
MPOAEMOHCTPUPOBAHO
YCBOCHHE paHee
W3yYEHHBIX
COITYTCTBYIOIIIUX
MaTepuaion; pabora
MOJIrOTOBJICHA B
OTBE/ICHHOE BpEMs, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON 1 HAyIHOU
TUTEepaTyphL;
TOTIYIIEHBI OIHA — JIBE
HETOYHOCTH, HE
MCKaXarolue CyTH
OTBETA Ha
[paccMaTpuBaeMbIe
BOIIPOCHI.

3 Oasta - MaTepual
[paccMaTpuBaEMOro
BOMPOCA U3JI0KEH
CUCTEMATU3HPOBAHBI U
MOCJIEZI0BATENBHO:
MPOAEMOHCTPUPOBAHO
YMEHHE aHaJINU3UPOBATh
MaTepuall, OJHAKO HE
BCE€ BBIBOJIbI HOCSIT
ApryMEHTUPOBAHHBIN U
moKa3aTelbHBIN
XapaKkTep;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
UTEpaTyphl; padboTra
VIOBIIETBOPSIET B
OCHOBHOM
TpeOOBaHUSIM Ha
OIIEHKY «5». HO MpHU
HTOM UMEET MECTO OJIUH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEOOJIBITNE TPOOECITHI,




HE MCKa3WBIITUE
coziep kaHue paboTHI;
TOTTYIICHBI OJIMH - JIBa
HejoueTa nmpu
OCBEIICHUHA OCHOBHOTO
Marepuaia BoImpoca.

2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BaTENIbHO
U3TI0KEHO COJICpIKAaHUE
Marepuaa
[paccMaTpuBaEeMoOro
BOMpOCa, HO
MPOIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOTIPOCOB,
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.

1 Ganna - 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
MO Kypcy HE YCBOCHBI.
0 GanyioB - OTBET HE
MPEIOCTABIICH.

Texymui
KOHTPOJIb

PacueTHas cetka
MIPOTOYHOM YacCTH
MOJIEIN

0,1

baiel HAYUCHAIOTCSA O
CIEAYIOLIEH CUCTEME:

4 0asuioB - MaTepuan
paccMaTpUBaEMOTO

BOIPOCA PACKPHIT

i epeHIpOBaHHbIH
3ayer




MOJTHOCTBIO. MaTepuan
MpEeCTaBIECH IPaMOTHO,
B SICHOM JIOTUYECKOU
MOCJIEZI0BAaTEILHOCTH;
TOYHO U
npodeccrnoHanbHO
UCTIONB3YeTCS
TEPMHUHOJIOTHS;
MPOIEMOHCTPUPOBAHO
YMEHHE OCHOBHbBIE
moaxonsl CFD-
MOJICITUPOBAHMS,
MPOIEMOHCTPUPOBAHO
YCBOCHHE paHee
W3yYEHHBIX
COITYTCTBYIOIIIUX
MaTepuaoB; padbora
MOJIOTOBJICHA B
OTBEJIEHHOE BpeMS, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON U HAyIHOM
TUTEepaTyphL;
TOTIYIIEHBI OIHA — JIBE
HETOYHOCTH, HE
MCKaXarolue CyTH
OTBETa Ha
[paccMaTpuBaeMbIe
BOTIPOCHI.

3 Oasta - MaTepual
[paccMaTpuBaEMOro
BOMPOCA U3JI0KEH
CUCTEMATU3UPOBAHBI U
MOCJIEZIOBATENBHO:
MPOIEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBaTh
MaTepua, OJHAKO He
BCE€ BBIBOJIbI HOCSIT
ApryMEHTUPOBAHHBIN U
moKa3aTelbHBIN
xapakTep;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
TUTEpaTyphl; paboTra
YVIOBIIETBOPSIET B
OCHOBHOM
TpeOOBaHUSIM Ha
OIIEHKY «5». HO MpHU
HTOM UMEET MECTO OJIUH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEOOJIBIITHE TIPOOECITHI,
HE MCKa3WBIITUE
coziepykaHue paboThI;




TOTTYIICHBI OJIMH - JIBa
HejoueTa mpu
OCBEIICHUH OCHOBHOTO
Marepuaia BoImpoca.

2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BaTENIbHO
U3TI0KEHO COJICpIKaHUE
Marepuaa
[paccMaTpuBaEeMoOro
BOMpOCa, HO
MPOIEMOHCTPUPOBAHO
o0111ee IIOHNMAaHNE
BOTIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
NTaJIbHEHIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLIMOKY B OINIPEEICHUN
MMOHATHH,
WCTIOJTH30BAHHH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSAX 110 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
MPOEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.

1 Ganna - oTBET
MPEICTaBICH HEMOIHO
WIH HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTrO
MaTepuaa, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOH
KOMIIETEHIIMH Y4EeOHOTO
Kypca; JICKIIMOHHBIN
MaTepual U MaTepUaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GamnsoB - OTBET HE
MPEIOCTABIICH.

Texymui
KOHTPOJIb

PacueTHO! MOIEb.
MopenupoBanue

0,1

baiel HAYUCHAIOTCSA O
CIEAYIOLIEH CUCTEME:

4 0asuioB - MaTepuan
paccMaTpUBaEMOTO
BOIIPOCA PACKPBIT
[MOJTHOCTBIO. MaTepra

MMpEcaACTaBJICH 'PAMOTHO,

nudpepeHITMpOBaHHBIH]
3a4eT




B SICHOM JIOTUYECKOU
MOCJIEZI0BATEIbHOCTH;
TOYHO U
npodeccrnoHanbHO
UCTIONB3YeTCS
TEPMHUHOJIOTHS;
MPOIEMOHCTPUPOBAHO
YMEHHE OCHOBHbBIE
noaxobl CFD-
MOJICITUPOBAHMSI,
MPOIEMOHCTPUPOBAHO
YCBOCHHE paHee
W3yYEHHBIX
COITYTCTBYIOIIUX
MaTepuaioB; pabora
MOJIrOTOBJICHA B
OTBEJIEHHOE BpEMS, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHOW 1 HAyIHOM
TUTEepaTyphl;
TOTIYIIEHBI OIHA — JIBE
HETOYHOCTH, HE
MCKaXarolue CyTH
OTBETa Ha
[paccMaTpuBaeMbIe
BOTIPOCHI.

3 Oasta - MaTepual
[paccMaTpuBaEMOro
BOMPOCA U3JI0KEH
CUCTEMATU3HPOBAHBI U
MOCJIEJIOBATENBHO:
MPOIEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBATh
MaTepua, OJHAKO He
BCE€ BBIBOJIbI HOCSIT
ApryMEHTUPOBAHHBIN U
nMoKa3aTelbHBIN
XapakTep;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
UTEpaTyphl; padboTra
YVIOBIIETBOPSIET B
OCHOBHOM
TpeOOBaHUSIM Ha
OIIEHKY «5». HO MpHU
ATOM UMEET MECTO OJIUH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEOOJIBIITHE TIPOOECITHI,
HE MCKa3WBIITUE
coziepkaHue padoTHI;
TOTTYIIICHBI OJIMH - JIBa
HejoueTa npu




OCBEIICHUH OCHOBHOTO
Marepuaia Bompoca.

2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BATENIbHO
U3TI0KEHO COJIepIKAaHUE
Marepuaa
[paccMaTpuBaEeMoOro
BOMpOCa, HO
MPOIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOTIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHEHIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLIMOKY B OINIPENIEICHUN
MMOHATHH,
WCTIOJTh30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSAX 110 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.

1 Ganna - oTBET
MPEICTaBICH HEMOJIHO
WIH HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTro
MaTepuala, TpeoyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOH
KOMIIETEHIIMN Y4EeOHOTO
Kypca; JICKIIMOHHBIIA
MaTepual U MaTepuaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GanyoB - OTBET HE
MPEIOCTABIICH.

Texymui
KOHTPOJIb

[TocTobpaboTka n
aHaJM3 TaHHBIX
pacuera.

0,1

baibl HauUKCHAI0TCS 1O
CIEAYIOLIEH CUCTEME:

4 0asuioB - MaTepuan
paccMaTpUBaEMOTO
BOIIPOCA PACKPBIT
[MOJTHOCTBIO. MaTepra
MPEICTABIEH TPAMOTHO,
B SICHOM JIOTUYECKOU

MMOCJICJOBATCIbHOCTH,

i epeHIpOBaHHBIH]
3ayer




TOYHO U
npodeccrnoHanbHO
UCTIONB3YeTCS
TEPMHUHOJIOTHS;
MPOIEMOHCTPUPOBAHO
YMEHHE OCHOBHbBIE
noaxoasl CFD-
MOJICITUPOBAHMS,
MPOIEMOHCTPUPOBAHO
YCBOCHHE paHee
W3yUEHHBIX
COITYTCTBYIOLIUX
MaTepuanoB; pabora
MOJIrOTOBJICHA B
OTBEJIEHHOE BpEMS, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON 1 HAyIHOU
TUTEepaTypPhL;
TOTIYIIEHBI OIHA — JIBE
HETOYHOCTH, HE
MCKaXarolue CyTH
OTBETa Ha
[paccMaTpuBaeMbIe
BOTIPOCHI.

3 Oasta - MaTepual
[paccMaTpUBaEMOro
BOMPOCA U3JI0KEH
CUCTEMATU3HPOBAHBI U
MOCJIEZIOBATENBHO:
MPOIEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBATh
MaTepua, OJHAKO He
BCE€ BBIBOJIbI HOCSIT
ApryMEHTUPOBAHHBIN U
noKa3aTelbHBIN
XapakTep;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
UTEpaTyphl; padboTra
VIOBIIETBOPSIET B
OCHOBHOM
TpeOOBaHUSIM Ha
OIIEHKY «5». HO MpHU
HTOM UMEET MECTO OJIUH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEOOJIBIITHE TIPOOECITHI,
HE MCKa3WBIITUE

coziep kaHue paboTHI;
TOTTYIIICHBI OJIMH - JIBa
HejoueTa npu
OCBEIICHUH OCHOBHOTO
Marepuaa Bompoca.




2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BaTENIbHO
U3TI0KEHO COJIepIKAaHUE
Marepuaa
[paccMaTpuBaEeMoOro
BOMpOCa, HO
MPOIEMOHCTPUPOBAHO
o011ee IIOHNMaHNE
BOTIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
ToCTaTOYHbIE AJIs
NTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLIMOKY B OIIPENIEICHUH
MMOHATHH,
WCTIOJH30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSAX 110 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.

1 Ganna - oTBET
MPEICTaBICH HEMOIHO
WK HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOro
MaTepuala, TpeoyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMN Y4EeOHOTO
Kypca; JICKIIMOHHBIIA
MaTepual U MaTepuaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GanyioB - OTBET HE
MPEIOCTABIICH.

Texymui
KOHTPOJIb

Odopmiienne oTuera

0,1

baibl HauUKCHSAI0TCS 1O
CIEAYIOLIEH CUCTEME:

4 0asuioB - MaTepuan
paccMaTpUBaEMOro
BOIIPOCA PACKPBIT
[MOJTHOCTBIO. MaTepra
MPEICTABIEH TPAMOTHO,
B SICHOM JIOTUYECKOU
MOCJIEe10BaTEIbHOCTH;
TOYHO H

npogeccHOHaIBHO

nudGepeHITMpOoBaHHBIH]
3a4eT




UCTIONB3YeTCS
TEPMHUHOJIOTHS;
MPOIEMOHCTPUPOBAHO
YMEHHE OCHOBHbBIE
noaxo el CFD-
MOJICITUPOBAHMS,
MPOIEMOHCTPUPOBAHO
YCBOCHHE paHee
W3yYEHHBIX
COITYTCTBYIOIIIUX
MaTepuaoB; pabora
MOJIOTOBJICHA B
OTBEJIEHHOE BpEMS, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON 1 HAyIHOU
TUTEepaTypPhL;
TOTIYIIEHBI OIHA — JIBE
HETOYHOCTH, HE
MCKaXarolue CyTH
OTBETa Ha
[paccMaTpuBaeMbIe
BOTIPOCHI.

3 Oasta - MaTepual
[paccMaTpuBaEeMoOro
BOMPOCA U3JI0KEH
CUCTEMATU3HPOBAHBI U
MOCJIEZIOBATENBHO:
MPOIEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBATh
MaTepua, OJHAKO He
BCE€ BBIBOJIbI HOCSIT
ApryMEHTUPOBAHHBIN U
moKa3aTelbHBIN
xapakTep;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
TUTEpaTyphl; paboTra
VIOBIIETBOPSIET B
OCHOBHOM
TpeOOBaHUSIM Ha
OIIEHKY «5». HO MpHU
ATOM HUMEET MECTO OJIUH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEOOJIBIITHE TIPOOECITHI,
HE MCKa3WBIITUE

coziep kaHue padoTHI;
TOTTYIIICHBI OJIMH - JIBa
HejoueTa npu
OCBEIICHUH OCHOBHOTO
Marepuaia BoImpoca.

2 Oajuia - HeTIOJIHO WITU
HEMNOCJIE0BATENIbHO




U3TI0KEHO COJIepIKAaHUE
Marepuaa
[paccMaTpUBaeMOro
BOMpOCa, HO
MPOIEMOHCTPUPOBAHO
oO11ee IIOHNMAaHNE
BOIIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLIMOKY B OIIPEIEICHUN
MMOHATHH,
WCTIOJH30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSAX 110 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOMU
JTUTEepaTypBhI.

1 Ganna - oTBET
MPEICTaBICH HEMOIHO
WIH HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOro
MaTepuala, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMH Y4EeOHOTO
Kypca; JICKIIMOHHBIIA
MaTepual U MaTepUaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GamnsoB - OTBET HE
MPEIOCTABIICH.

3a4eT BBICTABIISIETCS 110
TEKYLIEMY PEUTHHTY.
«OT1arano» - 85...100

Ipome- npdepeHIPOBAHHBIT Oana; «Xopormo - nhdepeHIpoOBaHHBIN
KYTOUHAS ! PEHIHDP 100 (75...84 Gamnna; « ! PEHIHDP
3a4er 3a4eT
aTTeCTaIHs YIIOBIIETBOPUTEITEHO) -
60...74 6amna; «
HeynoBneTBOpUTEITEHOY
- 0...59 Ganna.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
| Bua npoMexyTouHOM | IIponenypa npoBeneHus Kputepuu




arrccTanuu OLICHUBAaHUA

[Ipu oleHuBaHUM pe3yabTATOB YUeOHOW AEATEIbHOCTH
o0yyaronierocs mo AUCUUILIINHE UCTIONb3yeTCs 0aIbHO-
pEeUTHHIOBAsE CUCTEMA OLICHUBAHUS PE3yIbTaTOB YueOHOU

JESITeTPHOCTH 00yJaromuxcs (yTBepKIeHa MPUKa30M pEeKTopa
Ne 179 ot 24.05.2019 1. (B pemaxuuu npukasos ot 10.03.2022
Ne 25-13/09, ot 02.09.2024 Ne 158-13/09). Ouenka 3a
9K3aME€H PacCCUUTHIBAECTCS MO PEUTHHTY 00YyJaromerocs mno
JUCLUIIIMHE RIT HA OCHOBE peWTHHIa IO TEKYIIEMY KOHTPOIIO|B cOOTBETCTBUHI
Rrek ¢popmyne: Rai=Rrek, rae Rrex=0,25 KM1+0,25 cmm. 2.5,2.6
KM2+0,1 KM3+0,1 KM4+0,1 KM5+0,1 KM6+0,1KM7  |[TonoxeHus
paccuMThIBaeTCs HA OCHOBE 0assioB, HAOPaHHBIX
00yJaroIUMcst IO Pe3yJIbTaTaM TEKYIIEro KOHTPOJIS C yI4eTOM
BecoBOro ko3 duuuenta. CTyeHT BlpaBe yay4IIUTh CBOM
pe3yNIbTaT MPH CIAYH MPOMEKYTOuHOU arrectarnmu. [1Ikana
NepeBo/ia peiTHHra B oLeHKy: «OmmyHo» - Rk = 85...100%;
«Xopomo» - Rk = 75...84%; « YnoBneTBOpUTEIbHO» - Rk =
60...74%; « HeynosnerBopurenbuo» - Rk = 0...59%.

Qg QepeHIIMPOBaHHBIN
3a4er

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

KommnereHnuun Pesynbrarsl 00yueHus

3HaeT: OCHOBBI Pa0OTHI U MPOCKTUPOBAHUS TUAPABINUECKUX U
YK-2 [MHEBMATUYECKHUX MAlllMH; METOABI 1 HHCTPYMEHTBI MOJEIMPOBAHUS HH
rUIPaBIMYECKUX U MTHEBMATUYECKUX MAIIUH

VK2 'YMeeT: pa3paboTKa U aHaJIU3 MOJIETIEH THAPABINYECKUX U THEBMATHYECKUX IAARAN
- T
MalluH

VK- HMmMeeT nmpakTUdecKuil onbIT: MpakTuueckoe npuMenenue CAD cuctem nipu ol
= T T T
MIPOCKTUPOBAHUH TUIPABIMUECKUX U ITHEBMATHUECKUX MAIlIUH

3HaeT: MCTOAbI U HHCTPYMCHTBI MOACIIMPOBAHUSA TMAPABINYCCKUX U
YK-6 MHEBMAaTUYECKUX MAIIMH; HOPMAaTUBHAs 06a3a MPOCKTUPOBAHMSI HH | [ [
rMAPAaBINYCCKUX U THCBMATUUCCKUX MAIllUH

‘YMeeT: peIICHUC 3a/1a4 OITUMAJIBHOTO ITPOCKTUPOBAHUSA TUAPABINYCCKUX U
IMTHEBMATHYCCKHUX MallllH

YK-6 HH | [

lMeeT MpakTHYECKUH OMBIT: PEMICHHUE 3a7a4 ONTUMAIBHOTO
[IPOCKTUPOBAHNS THIPABIMYECKUX U THEBMATUUYECKUX MAIIUH

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

YK-6 HH |

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. bBacos K. A. ANSYS : cnipas. nonb3oBarens / K. A. bacos. - 2-e uzn.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : un.
2. Kamnyn A. b. Ansys B pykax uH»xeHepa : mpakT. pyk. / A. b. Karutys,
E. M. Mopo3os, M. A. Ondepoena ; npeauci. A. C. [llanckoro. - U3na. ctep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : un.

0) dononHumenvHas iumepamypa:




1.  Cenos JI. . MexaHuka CIUIONTHOM Cpeibl : YUEeOHUK Jis YH-TOB U
BTY30B: B2 1. . T. 1. - 4-¢ u3x., ucnp. u go.. - M. : Hayka, 1983. - 528 c. : um.

2. Bonkos E. A. Uucnennsie MeTosisl : yuebHoe nmocodue / E. A. Bonkos.
- 5-e u3n., crep.. - CII6. u np. : Jlans, 2008. - 248 c. : ui.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Bonkos, E. A. UucneHnnble MeTO/IBI | ydeOHOE ocobue aiisg By30B / E.
A. BonkoB. — 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlansp, 2021. — 252 c. —
ISBN 978-5-8114-7899-6. — TekcT : 21eKTpoHHbIH // JIaHb : 2€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/167179

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. Bonkos, E. A. Yucnennsie MeTobl : yueOHOE ocodue 11t By30B / E.
A. BonkoB. — 6-e u3j., ctep. — Cankr-IlerepOypr : Jlanp, 2021. — 252 ¢. —
ISBN 978-5-8114-7899-6. — TekcT : anekTpoHHbIH // JlaHb : 2IEKTPOHHO-
oubmmoreuynas cuctema. — URL: https://e.lanbook.com/book/167179

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Bu ecypca B
Ne g peeyp . bubnuorpagudeckoe onrcanue
JUTEPATYPHI ANIEKTPOHHOM
dbopme
Meroanyeckue MeTo/ CONPSKEHHBIX IPaUEHTOB. MHOI0CETOYHBII
1 mocoOust A ObC u3narenscTBa [MeTo : yueOHO- MeToAruecKoe nocobue / coctaButenu P.
CaMOCTOSITEIbHOU Jlanb K. Hapumanos [u ap.]. — Tomck : TT'Y, 2019. — 19 ¢c. —
paboOTHI CTYICHTA TekcT : anexTpoHHBIH https://e.lanbook.com/book/148671
[Tepeyens ncnoap3yeMoro mporpaMMHOTO 00eCTICUeHHUS:
1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

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

[Tepedenp ncmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -Texakcnept(04.02.2024)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne T CIUTITHHBI

No OcHoBHOE 000pyIOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
Bun 3anaruii a I_l MPeyCTAaHOBICHHOE IPOTPaMMHOE 00€CTICUCHIE, UCTIONb3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH
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Jlexuun (36) KOMIIBIOTEP, POEKTOP
[IpakTnueckue 114-1
KOMIIBIOTEP
3aHATUSA U CEMUHAPHI [(2)




