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Bunb! yueOHO nesTenbHOCTH 2 cemecTp Bcero Ennnunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 108 108 4acoB
O61as Tpya0eMKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.e.

®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3a4eT ¢ OLEHKOM 2

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. HpI/IO6pCT€HI/Ie KOMHGTCHL{I/Iﬁ AJId OBJIAICHUSA HAaBBbIKAMH HCIIOJIb30BaHUA COBPCMCHHBIX
KOMIIBIOTCPHBIX TEXHOJIOTHH B Hay4YHBIX HCCJICAOBAHHAX, B TOM YHUCJIC COBPCMCHHBIX IMAKCTOB
MOJCIMPOBAHUA U aBTOMATU3allUU HAYUYHBIX HCCHGHOBaHHﬁ.

1.2. 3agauy AUCHUILIUHBI

1. O3HaKOMUTH CTYJIEHTOB C METOJaMHU U CPEICTBAMHU KOMIBIOTEPHBIX TEXHOJOTUM B HayYHBIX
HCCJIEeI0BaHUAX PUOOPOCTPOUTENHHOIN HAMPaBIEHHOCTH, & UMEHHO C: HOBEHIINMU MH(OPMALIMOHHBIMU
TEXHOJIOTUSIMU U MEPCHEKTUBAMH HX Pa3BUTHUS; TEOPETUYECKHMH OCHOBAMHU MOJICIIMPOBAHUS Kak
OCHOBHOT'O METO/ia BHEJIPEHUSI KOMIBIOTEPHBIX TEXHOJIOTUH B MPOoQecCuOHANIbHON cdepe; MeToJaMu U
CpeAcCTBaMHU MOJyYEHUs, XpaHEHHUs, oOpabOTKM M 3amUThl MHGOpPMAIMU B HAYYHOU H
npogeccuoHalbHON [ESTEIbHOCTH; KOMIBIOTEPHBIM MOJECJIUPOBAHUEM HAaHOCHUCTEM H
MOJYNPOBOJHUKOBBIX YCTPONUCTB; KOMIIBIOTEPHBIM MOJEIUPOBAHHEM MHUKPOIJIEKTPOMEXAaHUYECKUX
cUCTeM; pa3pabOTKOW U ONTHUMHU3ALMEH AIEKTPOHHBIX CHCTEM; TEIJIOBBIM aHaJINU30M KOHCTPYKIIUI;
MIPOYHOCTHBIM aHAJIN30M; PEIICHUEM 3a]1a4 ONTUMH3AIUN KOHCTPYKIIH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

HNunexce nuctumaunel: b1.0.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. Cnocob6en
npuoOperats 1
UCTIOJIb30BaTh HOBYIO
MH(POPMALIMIO B CBOCH
IIpeIMETHOM 00J1aCTH,
npeiarath HOBbIC UIEU
¥ TIOAXO/IBI K PEIICHHIO
MH)KEHEPHBIX 3a/1a4

OIIK-3.1. 3HaeT npuHLUIIBI
MOCTPOCHHS JOKAJIBHBIX U
r7100AIBHBIX KOMITBIOTEPHBIX
cerel, OCHOBBI MIHTEepHEeT-
TEXHOJIOT U, THIIOBBIC
IpOIIeTypbl IPUMEHEHHUS
po0OJIeMHO-
OpPUEHTHUPOBAHHBIX
NPUKITAHBIX POrPAMMHBIX
CPE/CTB B AMCUUIUINHAX
po(heCcCHOHAILHOTO IUKJIA U
npodeccruoHanbHOH chepe
JeSITeTbHOCTH

Hcnons3yeT Ha NPaKTUKE NPUHIIATIBL
[IOCTPOEHHUS JIOKAJIbHBIX U TJ100aTbHBIX
KOMITBIOTEPHBIX CETeH, OCHOBBI IHTEpHET-
TEXHOJIOI'M, TUIIOBBIE ITPOLIEIYPbI
PUMEHEHHS IPOOJIEMHO-OPUEHTHPOBAHHBIX
IIPUKJIAHBIX IPOTPAMMHBIX CPEACTB B
JUCHIUTUTMHAX MTPOGECCHOHATFHOTO KA U
npodeccruoHaIbHON chepe NeaTeIbHOCTH

OIIK-3.2. Ymeer
UCTIOJIB30BaTh COBPEMEHHBIC
nH(OpMaITMOHHBIC U
KOMITBIOTEPHBIE TEXHOJIOTHH,
CpeICTBa KOMMYHUKAIUH JUIsT
3¢ PEeKTUBHOTO MONCKA
nH(popMaIuu U3 cBoeu
MpeAMETHOM 00J1acTH

Hcnonp3yer coBpeMeHHbIE HH(POPMaIMOHHBIC
Y KOMITBIOTEPHBIC TEXHOJIOTHH, CPEICTBA
KOMMYHUKAIUH 11 3 PEeKTUBHOTO MOUCKa
nH(pOpMaIUK U3 CBOEH MPEeIMETHOM 001acTH

OIIK-3.3. Bimageer MmeTogamu
Hay4YHO-TEXHUYECKOTO
TBOPYECTBA, CIIOCO0AMU
reHepaluu HOBBIX UIEH U
MOAXOA0B JIJISl PEILICHUS
npodeccHoHaNbHBIX 3a7a4

HpI/IMeHHeT Ha MPAKTHUKE METOJAbI HAYYHO-
TCXHUYCCKOTO TBOPUYCCTBA, CIIOCOOBI
rée’Hepannun HOBBIX UACH U IOAXO0bI IS
peuicHu-d HpO(I)eCCI/IOHaHLHBIX 3aga4

OIIK-4. Cnocoben
pa3zpabaThIBaTh U
PUMEHSTh
CICIUAIN3UPOBAHHOE
pOrpaMMHO-
MaTeMaTU4YeCKOe
obecreueHue JIs
POBEICHUS
HCCIICAOBAHUM 1
pelICHHS HHXCHEPHBIX
3a71a4

OIIK-4.1. 3naet meToabl
pacdera, IpOeKTUPOBAHUS,
KOHCTPYUPOBAHUS U
MOJICPHHU3AIUN O0HEKTOB
pohecCHOHATBLHOM
JIESITCIILHOCTH C
UCIIOJIb30BaHUEM CUCTEM
ABTOMATH3UPOBAHHOTO
MIPOSKTUPOBAHUS

IIpuMeHseT Ha IpaKTUKE METOMBI Pacyera,
IIPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U
MOJIEpHHU3AIIH 00BEKTOB MPO(ECCHOHATBHON
JEATEIBHOCTH C UCIOJIb30BAHUEM CUCTEM
aBTOMAaTU3MPOBAHHOI'O TPOCKTUPOBAHUS

OIIK-4.2. YmeeT BoIOUpaTh
MaKEeThI MPUKITATHBIX
pOTPaMM ISl PEIICHUS
3a/1a4 mpodeccruonanbHOM

[IpumeHnsieT nakeTbl NPUKIAAHBIX IPOTPAMM
JUTSI pelIeHus 3a/1a4 MpoQeccuoHaNbHON
JeSITEIbHOCTH

NPOCKTUPOBAHUS U
KOHCTPYHUPOBaHHS 00BEKTOB
npodeccuoHaNbHOM
JeSITeTbHOCTH

JeSITebHOCTH

OIIK-4.3. Bnraneer Hcnons3yer COBpeMEHHBIE IPOTPaMMHBIE
COBPEMEHHBIMH CpelCTBA MOJIEIMPOBAHUS, IPOCKTUPOBAHUS U
IPOTPaMMHBIMU CPEJICTBAMU | KOHCTPYHUPOBAHUS OOBEKTOB

MOJIETTUPOBaHUS, npodeCCUOHATILHOM 1eATEIbHOCTH

IIpodeccuonanbHbIe KOMIIETEHIIUH
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero  |Cemectpsl

Bunpl yueOHOI nesTenbHOCTH
4acoB 2 cemecTp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 18 18
CamocrosiTeibHast padoTa 00y4amuxcs, B T.4. KOHTAKTHasI 108 108
BHeay/IMTOpPHasi padoTa o0y4yalomuxcs ¢ npenojaaBartejieM, BCero
[ToaroToBka K BBICTYIICHUIO (JTOKIATY) 18 18
IToaroroBka K 3a4eTy ¢ OLEHKON 36 36
[TonroroBKa K TECTUPOBAHUIO 34 34
[ToaroToBKa K yCTHOMY OIpPOCY / cOOECEeT0BAHHUIO 20 20
O0mas Tpyr0eMKOCTh (B 4acax) 144 144
OO0wmas Tpy10eMKoCTh (B 3.€.) 4 4

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jle. [Ipak. | Cam. Beero wacos dopmupyemsbie
Haspanus paznenoB (Tem) AUCUMILIMHBL | 3aH., (Ge3
g |32 paob., u sksamena) KOMITETCHITUN
2 cemecTp
1 OcHOBBI KOMIIBIOTEPHBIX TEXHOJIOTUI 2 - 16 18 OIIK-3, OIIK-4
2 HayuHble UCClIeIOBaHUS U BUJIbI 2 - 10 12 OIIK-3, OIIK-4
Hay4YHOH HH(pOpMaIH
3 CynepKoMIbIOTEPHOE MOJICIMPOBaHUE |2 - 10 12 OIIK-3, OIIK-4
4 KoMnbroTEpHOE MOJAEINPOBAHNE 2 - 12 14 OIIK-3, OIIK-4
HAaHOCHUCTEM U MOJIYITPOBOIHUKOBBIX
YCTPOMCTB
5 Pa3paboTka v onTHMH3AITHS 2 - 10 12 OIIK-3, OIIK-4
AJIIEKTPOHHBIX CHCTEM
6 CXeMOTEXHUYECKOE MOJECITMPOBAHUE 2 4 10 16 OIIK-3, OIIK-4
7 TennoBoil aHAIN3 2 6 10 18 OIIK-3, OIIK-4
8 [IpounocTHO# aHaM3. MoJanbHBIH, 2 8 14 24 OIIK-3, OIIK-4
BUOPAIMOHHBINA U TUHAMUYICCKUH aHATTN3
KOHCTPYKIMN. MeXIUCIUIUIMHAPHBIE
3aa4uu
9 llndpoBbie TBONHUKH 2 - 16 18 OIIK-3, OIIK-4
Uroro 3a cemectp| 18 18 108 144
Utoro |18 18 108 144
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBI (B T.Y. IO JICKIIHSIM)

HazBanus paznenos (Tem) Coneprkanue pa3iesioB (Tem) Tpynoemxocts dopmupyembie
JUCLUTUIAHBI JUCIUIUIAHBI (B T.4. O JIEKIHUSIM) (eKIMOHHEIE KOMIIETEHIIUU
3aHATHUSA), U
2 cemecTp
1 OcHOBBI KOMITBIOTEPHBIX |VICTOpHS M IEpCIEKTUBBI Pa3BUTHUS 2 OIIK-3, OIIK-4
TEXHOJIOTU KOMITBIOTEPHBIX TEXHOJIOTUN B HAYYHOU
JeSITEIbHOCTH; OCHOBHbBIE TEHJICHIIUU B
pa3BUTUU MHPOPMAITMOHHBIX
TEXHOJIOTHil; MHTEPHET TEXHOJIOI'MH B
(bopMHpOBaHNY TI00ATHFHOTO HAYYHOTO
IIPOCTPAHCTBA.
Hroro 2
2 Hayunble uccnenoBanus | Buabl HaydHO-TEXHUYECKOM 2 OIIK-3, OIIK-4
U BUJbI HAYYHOU MH(POPMALIUU U CLIOCOOBI ee
uHbOopMaIuu MIPEICTABJICHUS; HAYYHbIN TTOUCK B
MHTEPHETE; COCTAB TOMCKOBOI CUCTEMBI,
Hay4HbIE COIIMAJIbHBIE CETH.
HUroro 2
3 CynepkomnerotepHoe  |IIpemmyniecTBa CynepkoOMIIbIOTEPOB; 2 OIIK-3, OIIK-4
MOJIETTUPOBaHUE MIPUMEHEHUE CYTIEPKOMIILIOTEPOB B
HAYYHBIX MCCIIEJIOBAHUSIX; O0IauHbIe
TEXHOJIOTHH; NpeAcKa3aTeIbHOe
MOJIETTUPOBAHUE CIIOKHBIX CUCTEM.
Hroro 2
4 KoMmIiploTepHoOe KomneroTepnoe moaenupoBanue 2 OIIK-3, OIIK-4
MOJIETUPOBAHUE HAHOCHUCTEM; MOJIETIUPOBAHUE
HAHOCHUCTEM U [OJIyIPOBOJIHUKOBBIX YCTPONUCTB:
MOJTYTIPOBOTHUKOBBIX [I0JIEBOTO TPAH3UCTOPA;
YCTpOICTB doronmona (MynTbTHPHU3UKA);
Hroro 2
5 Pa3pabotka u MopnenupoBaHue JIEKTPUIECKUX U 2 OIIK-3, OIIK-4
ONTHUMHU3AIUS MarauTHeIX noieii B AC/DC-cucremax;
AJIEKTPOHHBIX CUCTEM pa3paboTka GUIBTPOB, AHTEHH U
BOJIHOBOJIOB B
MHUKPOBOJHOBOM U ONITUYECKOM
JIMaIa3oHe;
MEXIUCIUIUIMHAPHOE MOACIIUPOBAHUE
IIEKTPOMEXAHUYECKUX CUCTEM U
MbE303JIEKTPUUYECKUX YCTPOICTB;
npumenenne [10 COMSOL nins ananusa
MIOJTyTIPOBOIHUKOBBIX CUCTEM
HUroro 2
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6 CXeMOTEXHHUUECKOE
MOJICTTUPOBAHUE

[Iporpammel ajisi MOACIIUPOBAHUS,
MPOCKTUPOBAHUS U aHAJIN3a
ANEKTPUUECKUX CXEM U LICTIEH;
CXEMOTEXHHYECCKHE MOJICIIM IIACCUBHBIX U
AKTHUBHBIX AJIEKTPOPATUOIIIEMEHTOB,
METO/Ibl aHAJIN3a JIEKTPUUECKUX CXEM;
MOJICJIUPOBAHNE UHIYKTOPOB,
TpaHCcPOPMATOPOB, AIEKTPUUECKUX
MaIIiH, IOCTOSHHBIX MAarHUTOB U
JPYrOro MarHUTHOTO 00OPYTOBAHUS;

OIIK-3, OIIK-4

Htoro

7 TerioBol aHaiIus

YucneHHoe MOICTPOBAHUE PA3TUYHBIX
MEXaHHU3MOB MePEeHOCa TETIOTHI;
TETIJI0OBOM

anamu3 B COMSOL Multiphysics;
OXJIKJICHUE UHTETPATbHOM CXEMBI;
3aTBepACBaHE METaIa;

OIIK-3, OIIK-4

Hroro
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MomanbHBIN,
BUOPAIMOHHBIN U
IUHAMHYECKUU aHaIn3
KOHCTPYKIHUH.
MexucuIIMHapHbIe
3aJauu

8 IIpoyHOCTHOM aHaNM3.

Mogenu TUHEHHBIX YIIPYTHX,
CBEPXYIPYTHX, YIPYTOIJIACTUYHBIX,
BSI3KO-TUIACTHYHBIX U TIOJI3YYUX
MaTepHuaioB; BO3MOKHOCTH TOOABICHUS
CBOMX COOCTBEHHBIX MOJIENIEH C
MOMOIIBIO BHEIIHUX MOIPOTPaMM U
(GyHKIMI; MEXaHUKa KOHCTPYKLUH B
COMSOL Multiphysics; ctatnyeckuii
aHam3; nedopmanus pe3nHOBOTO
YIUTOTHUTEIS; TUTACTHYECKAs
neopmanus Ipu pacTsHKEHUH;
M0JIb30BATEIBCKHE MOJICIIA MATEPHAJIOB;
CTaTUYECKUN aHAIIN3 C IOMOIIBIO
BHEITHEH OMOIMOTEKH.

OIIK-3, OIIK-4

[IpoBenenue uccnenoBaHuil Ha
cobctBennbie yacToThl (Eigenfrequency),
B T.4. C YYETOM JeMI(pUpOBaHHUS;
rapMOHUYECKHE UCCIIeI0BaHUS
(Frequency Domain) myst pacuera
YaCTOTHBIX OTKJIMKOB U XapaKTEPUCTHUK;
nuHaMuueckuit anamm3 (Time
Dependent)

Ha MPUIIOKEHHYIO K CHCTEME
UMITYJIbCHYIO

Harpy3Ky, B T.4. HACTPOWKaA periaTesien;
WHCTPYMEHTBI M HACTPOUKH ISt

3¢ (PEeKTHBHOTO MOJATHFHOTO aHAJIN3a
cucreM: Time-Dependent Modal u
Frequency Domain

Modal; yué€Tt npenHanpspKeHus u
BpallleHus

(Prestressed Analysis), B T.4. UX BIUSHHS
Ha

YaCTOTHBIE XapaKTePUCTHUKHU;
XapaKTepHbIE

AJIEMEHTHI TOCTOOPAOOTKH, B T.4.
ObICTpOE

®dypre [IpeodpazoBanue (FFT),
aHUMAIIH

COOCTBEHHBIX MO/, IUarpaMMbl
Kombemnna.

OIIK-3, OIIK-4

Hroro
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9 llupoBbie ABOMHUKH

Konnenmus u onpenenenrue mudpoBoro
JBOMHMKA; BUIBI IUPPOBHIX JTBOWHHUKOB,
npuMeHeHre U(POBBIX TBOWHUKOB
MIPOM3BOJICTBA ¥ IU(PPOBBIX TBOWHUKOB
MPOIYKIIMH; HTH)KUHUPUHTOBBIC
WHCTPYMEHTBI JIJISL CO3IaHUS TU(DPOBBIX
JIBOWHUKOB M MX HBOJIFOIUS; TEXHOJIOTHUH
cOopa 1 00pabOTKU JAHHBIX IS
co3m1aHus NU(POBBIX TBOHHUKOB.

OIIK-3, OIIK-4

Htoro

Hroro 3a cemectp

18

Hroro

18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

HasBanus pasnenos (Tem)
JUCHUITIIMHBI

HanmeHnoBaHue NpakTUYECKUX 3aHATHN
(cemHnHapoB)

TpynoemMKoCTb,
q

dopmupyemble
KOMIIETCHIIUU

2 cemecTp

6 CXeMOTEXHHUUYECKOE
MOJEIIUPOBAHUE

3nakomcTBO ¢ Micro-Cap;
MaremMaThyecKas OCTAaHOBKA 3a1a4u
MOJIETTUPOBAHUS; pa3paboTKa MOAEIH,
3a/1aHUE CBOWCTBO MOJENIEN
KOMIIOHEHTOB; 3aJJaHHE HAYAJIbHBIX U
TPAHUYHBIX YCIOBUH; HACTPOUKHU
peruaress; 3arycK Ha pacyeT U aHaju3
pe3yabTaToB.

OIIK-3, OIIK-4

HUroro

7 TemtoBol a”Haiu3

CranroHnapHas U HecTalluoOHapHas
MaTeMaTH4YeCKHe MOJIEIN TEIJI000MeHa
B POC; 3amanne TEMIOBBIX CBOMCTB U
MOJIEJIE MaTepHaIOB KOHCTPYKIUH
POC; 3amanne HadaIbHEIX U
TPaHUYHBIX YCIOBUH TEIUIOOOMEHA B
POC; BoiBoa 1 uHTEpHIpETALUA
pe3yJIbTaTOB TEII0BOr0 ananm3a POC.

OIIK-3, OIIK-4

Hroro
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8 IIpoyHOCTHOM aHaNM3.
MomanbHBIN,
BUOPAIMOHHBIN U
IUHAMHYECKUU aHaIn3
KOHCTPYKIHUH.
MexucuIIMHapHbIe
3aJauu

CranuoHnapHas U HecTalluOHapHAas
MaTeMaTUYECKON MO MEXaHUKHU B
POC; 3aganne MexaHUM4ECKUX CBOMCTB
Y MOJIeJield MaTepuaIoB KOHCTPYKIIHI
POC; 3aganne HayalIbHBIX U
TPAaHUYHBIX YCIOBHI MEXaHHUKHU B
POC; BoiBoa 1 uHTEpIIpeTaLiug

OIIK-3, OIIK-4

pe3yIbTaToOB
Mmexannyeckoro ananunia POC.

Co3nanue MeXIUCIUILUTMHAPHON 4 OIIK-3, OIIK-4
MaTeMaTHYeCKOM MOJIETH (PU3NIECKUX
MIPOIIECCOB B

POC; 3amanne KOMIUIEKCHBIX CBOMCTB B
MOJIETIE MaTepHaIOB KOHCTPYKIUH
POC; 3amanne cBA3aHHBIX HAYaJIBHBIX U
TPAaHUYIHBIX

ycnoBuii B POC; BeiBoa u
WHTEPIPETAIHS

PE3yIBTATOB MOJICTUPOBAHUSI.

Htoro 8

Uroro 3a cemectp 18
Hroro 18

5.4. JlaGopaTopHbIe 3aHATHSA
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.5. KypcoBoii npoekT / kypcoBasi padora
He npemycMOTpeHO y4eOHBIM IIaHOM
5.6. CamocTosiTesibHass paboTa

Buel caMOCTOSATENBHOM paOOThI, TPYJAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIUU TIPEICTABIICHBI B
tadyuue 5.6.
TaOmuiia 5.6 — Buabl caMOCTOSITEIbHOM PaOOThI, TPYA0EMKOCTh M (POPMHUpPYEMbIe KOMICTCHIINN

Bunnr
HaszBanus pasznenos . | Tpynoemkocts, | @opmMupyembie
S — CaMOCTOSITENIbHOM 4 KOMITETSHIIHH DopMbI KOHTPOJIS
paboThl
2 cemecTp
1 OcHoBBI [Tonroroska k 6 OIIK-3, OIIK-4 | Bsictymienue
KOMIIBIOTEPHBIX BBICTYIUICHUIO (toxnan) Ha
TEXHOJIOTUH (noxnany) 3aHATUU
[ToaroroBka K 3auety 4 OIIK-3, OIIK-4 | 3a4éT c oneHKOM
C OLICHKOM
IloaroroBka k 4 OIIK-3, OIIK-4 | TectupoBaHue
TECTUPOBAHUIO
IToarorosxka k 2 OIIK-3, OIIK-4 | VYcrHsrii ompoc /
YCTHOMY Opocy / cobecenoBanue
co0ece10BaHNIO
Hroro 16
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2 Hayunslie [TogroroBka k 3auery 4 OIIK-3, OIIK-4 | 3auér c oueHKoi
WCCJICTOBAHMS M BUJIBI | C OIICHKOM
Hay4yHOM nHQOpPMaLUK  |[ToaroToBKa K 4 OIIK-3, OIIK-4 | TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 OIIK-3, OIIK-4 | VYcrHsriii onpoc /
yCTHOMY ompocy / cobeceoBaHuE
co0eceI0BaHUIO
Hroro 10
3 CynepkomnerotepHoe |IloaroroBka k 3auery 4 OIIK-3, OIIK-4 | 3auér ¢ oLeHKon
MOJIETTUPOBAaHUE C OLIEHKOH
IloaroroBka k 4 OIIK-3, OIIK-4 | TectupoBaHue
TECTUPOBAHUIO
ITonrorosxka x 2 OIIK-3, OIIK-4 | VYcrHsIi onpoc /
YCTHOMY OIpocy / cobecenoBanne
cobece10BaHNIO
Hroro 10
4 KomnbroTepHoe ITogroroska k 3auery 4 OIIK-3, OIIK-4 | 3auér c oueHKoI
MOJICTTUPOBAHUE C OLIEHKOH
HAHOCHUCTCM U IloaroroBka x 4 OIIK-3, OIIK-4 | TectupoBaHue
MOy TPOBOTHUKOBBIX TECTHPOBAHHIO
YCTPOHCTB TMoAroToBKa K 4 OI1K-3, OITK-4 | YcrHbiii onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
Hroro 12
5 Pa3zpabotka u [ToaroroBka k 3auery 4 OIIK-3, OIIK-4 | 3auér ¢ orieHKOM
OTITHMH3AITHS C OLICHKOH
SJICKTPOHHBIX CUCTEM IloaroroBka k 4 OIIK-3, OIIK-4 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 OIIK-3, OIIK-4 | VYcrHsriii onpoc /
yCTHOMY ompocy / cobeceoBaHuE
co0ece10BaHUIO
Hroro 10
6 CXeMOTEeXHHYECKOE [ToaroroBka K 3a4eTy 4 OIIK-3, OIIK-4 | 3auér ¢ oLeHKOon
MOJIETTUPOBAaHUE C OLIEHKOH
IToaroroBka k 4 OIIK-3, OIIK-4 | TectupoBaHue
TECTUPOBAHUIO
[ToxroroBka k 2 OIIK-3, OIIK-4 | VYcrHsIi onpoc /
YCTHOMY OIpocy / cobecenoBanne
cobece10BaHNIO
Hroro 10
7 TenuoBoil aHanu3 [ToaroroBka k 3auery 4 OIIK-3, OIIK-4 | 3auér ¢ onieHKOM
C OLIEHKOH
IToaroroBka k 4 OIIK-3, OIIK-4 | TectupoBaHue
TECTUPOBAHUIO
[Toarororka k 2 OIIK-3, OIIK-4 | YcrHsbIit onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
Hroro 10
10
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8 IIpounocTHoi aHanu3. |[loaroroBka k 6 OIIK-3, OIIK-4 | BsicTymieHnue
MopanbHbIH, BBICTYTIICHUIO (mokiam) Ha
BUOPAIMOHHBIN U (mokmany) 3aHSTHHA
JUHAMMYECKMU aHau3  |[ToaroToBKa K 3a4eTy 4 OIIK-3, OIIK-4 | 3a4éT ¢ oneHKOM
KOHCTPYKIIUH. C OIICHKOM
MexaucuummMHapHbIe | 1TonroToBKa K 2 OIIK-3, OIIK-4 | TectupoBaHue
3anaqu TECTUPOBAHUIO
ITonrorosxka x 2 OIIK-3, OIIK-4 | VYcrHsIi onpoc /
YCTHOMY OIpocy / cobecenoBanne
cobece10BaHNIO
Hroro 14
9 Hudpossie aBoiinuku |[loaroroBka k 6 OIIK-3, OIIK-4 | Bsictymienue
BBICTYIUICHUIO (moxman) Ha
(moxmnamy) 3aHATUU
[ToaroroBka K 3auery 4 OIIK-3, OIIK-4 | 3auér ¢ orieHKOM
C OLIEHKOM
IToaroroBka x 4 OIIK-3, OIIK-4 | TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 OIIK-3, OIIK-4 | VYcrHsriii ompoc /
yCTHOMY ompocy / cobeceoBaHuE
co0ece10BaHUIO
Hroro 16
Hroro 3a cemectp 108
Hroro 108

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHATHI
Buner yueOHoii
®opMupyemsie JEeATEeIIbHOCTH
@OpMBI KOHTPOJIA
KOMIIETEHIINH Jlek. [Tpaxk. Cam.
3aH. 3aH. pao.
OIIK-3 + + + Brictymenue (okian) Ha 3aHATHH, 3a4€T C
OIICHKOM, Y CTHBIN onpoc / cobece10BaHume,
TectupoBanue
OIIK-4 + + + BricTynnenue (nokian) Ha 3aHATUH, 3a4ET C
OLIEHKOM, Y CTHBIN ornpoc / cobecenoBaHue,
TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH
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. . MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbII
6asu 3a mepuos Bcero 3a
@®opMBbl KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0asu1 3a mepuos
mexay 2KT u Ha CEMECTD
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
11



2 cemecTp
Brictymienue (okman) 10 10 5 25
Ha 3aHATUU
3auéT ¢ OLICHKOMU 10 10 15 35
Ycrablit onpoc / 5 5 5 15
cobeceoBaHne
TectupoBanue 10 10 5 25
Hroro makcumym 3a 35 35 30 100
nepuos
Hapacratomum urorom 35 70 100 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6muia 6.2 — Ilepecuet 6aIoB B OIEHKH 32 TEKYIINH KOHTPOJIh

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. ®enopora, H.H. OcuoBbl pabotel B ANSYS 17 [Dnexrponnsriii pecype] / H.H. ®enoposa, C.A.
Bansrep, M.H. lanunos, FO.B. 3axapoBa. — DnekTpoH. naH. — Mocksa [DnekTponssiid pecypc]: IMK
IIpecc, 2017. — 210 c. [DnekrponnbIit pecypc]: — Pexxum nocryma: https://e.lanbook.com/book/90112.

2. KomnbroTepHbIe TEXHOJIOTUH B HayKe, 00pa30BaHUU M MPOU3BOJACTBE IEKTPOHHOW TEXHUKH
[DnexTponHbIi pecypc]: Yuebnoe mocobue / B. B. Kpyunnun, FO. H. TanoBunkwuii - 2017. 134 c.
[DnexTpoHHEIH pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/7255.

3. OCHOBBI KOMIBIOTEPHBIX TEXHOJIOTUI MPOSKTUPOBAHHS PAIHOAIEKTPOHHBIX CPEJACTB: YueOHOe
nocobue / FO. II. Kobpun - 2018. 56 c. [DnexTpoHHBIH pecypc]: — Pexum mocryma:
https://edu.tusur.ru/publications/7906.

4. KoMmbpIOTEpHBIE TEXHOJIOTUU B HAYYHBIX UCClIeoBaHUsX : yueOHoe nmocodue / E. H. Kocosa, K.
A. Katkos, O. B. Benbn [u ap.]. — CraBponions : CKOVY, 2015. — 241 ¢. — TekcT : 37AeKTpOHHBIH //
Jlanp : SJIEKTpPOHHO-OMONMOTEUHAss cucTema. [DIEeKTpOHHBIM pecypc]|: — Pexum mocryma:
https://e.lanbook.com/book/155228.
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5. KoMmbploTepHble TEXHOJIOTUU B HAyKe U MPOU3BOJCTBE : METOJUYECKHE YKa3aHUs / COCTaBUTEIb
C. C. Konmmoroposa. — Cankrt-IletepOypr : CIIOIJITY, 2021. — 44 ¢. — Texkcr : anexTpoHHblii // JlaHb :
3IEKTPOHHO-OMONMOTEUHass cucrteMa. [DJIEeKTPpOHHBIH pecypc]: — Pexum npoctyma:
https://e.lanbook.com/book/200975.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Tpodumona T. U. Kypc pusuku: yuebnoe nocobue mist By3os / T. . Tpopumosa. - 18-e uzx.,
crepeotuil. - M.: Axkanemusi, 2010. - 557, [3] c. : un. - (Beicmiee mpodeccrnoHanbHOE 00pa30BaHUE).
(mamuune B 6ubmuoreke TYCVYP - 252 3k3.).

2. U6parumos, 1.M. OCHOBBI KOMIIBIOTEPHOTO MOJACIUPOBAHUSI HAHOCUCTEM [ DJIEKTPOHHBIN pe-
cypc] [DnekTpoHHBIi pecypc]: yuedHoe nocobue / 1.M. U6parumos, A.H. Kosmos, FO.®. Hazapos. —
OnextpoH. nan. — Cankrt-IlerepOypr Jlanb, 2010. — 384 c. [DnexkTpoHHbIil pecypc]: — Pexum
nocrtymna: https://e.lanbook.com/book/156.

3. MareMaTnueckoe MOJICIMPOBaHUE (PU3UUECKUX MPOLEecCCOB TepMoycToitunBoctu POC: YuebHOE
nocobue 1o rpynioBOMYy IPOEKTHOMY OOYUYEHHIO JJIsi CTYIEHTOB PaJMOTEXHUYECKHUX CIeHaIbHOCTEH /
B. II. Anekcees, B. M. Kapa6an - 2012. 81 c. [DnekTtponHbiii pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/2536.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIEC YUeOHO-METOAUYECKHE MTOCOOHSI

1. KomnbioTepHble TEXHOJIOTUN B HAYYHBIX HCCIIEIOBAHUAX: YUeOHO-METOAMUECKOE MOCOOHe K
CaMOCTOSITENILHOM paboTe, MPaKTHYECKUM 3aHITUSIM U JabopatopHbiM pabotam / B. B. Kpyunnun - 2012.
56 c. [DnexTpoHHbIN pecypc]: — Pexum noctyna: https://edu.tusur.ru/publications/1211.

2. Monenu marepuanos B Engineering Data ANSYS Workbench 4.2 [DnekTponHnslii pecypcl:
Y4eOHO-MeToArYeCKOe TOCOOHe K CaMOCTOSTENIbHOM paboTe, MPaKTUUECKUM 3aHATHSAM U JIa0OpaTOPHBIM
pabortam [DNeKTPOHHBIH pecypc]: — Pexum agoctymna:
https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vl1101-2/.

3. JloBeneHue MCXOIHOW T€OMETPUU 10 PACUETHOM CXeMbl [DNEKTpOHHBIN pecypc]: YueOHo-
METOJIMYECKOE MOCOOUE K CAaMOCTOSITENILHOM paboTe, MPAKTUYECKUM 3aHATUSAM U 1Ta00OpaTOpHBIM paboTam
[DneKTpOHHBIH pecypc]: — Pexum apoctymna:
https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vi1131/.

4. Manukos, P. ®. KoMmnboTepHoe MoieTupoBaHUE TUHAMHUECKUX cucTeM B cpefe rand model
designer : yue6HOe mocobue ans By30oB / P. d@. Manukos. — Mocksa : U3natensctBo FOpaiit, 2022. —
223 ¢. — (Bpicmee o6pazoBanue). — ISBN 978-5-534-14575-5. — TekcT : 3NeKTPOHHBINA //
O6pazoBarensHas mwiaTdopma KOpaiit [caiiT]. (PexomengoBaHO ISl MPAKTYECKON U CAMOCTOSTEIHHOM
paboTsl). [DnekTpoHHbIH pecypc]: — Pexxum noctyna: https://urait.ru/bcode/497010.

5. Tlankun, A. @. Tepmoannamuka. COOpHUK 3a1a4 : yueOHoe nmocodue / A. @. 'ankuH. — CaHKT-
[TetepOypr : Jlanp, 2022. — 80 c. — ISBN 978-5-8114-2436-8. — TekcT : anexTpoHHbI# // JlaHb :
NEKTPOHHO-OMONMOTEeYHass cucTema. [DIeKTpoHHBIH pecypc]: — Pexum pgocrtymna:
https://e.lanbook.com/book/209843.

6. 3nakomcTtBO ¢ CAIIP Micro-Cap v12 Evaluation: Yue6noe noco6ue / O. I1. Ko6pun - 2018. 55
c. [DnexTpoHHBI pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/8507.

7. MonenupoBaHue CTaTUUYECKUX pexuMoB monacucreM POC: MeToauueckue yka3aHus K
nabopatopHoit padote / 0. I1. Kobpun - 2018. 40 c. [DnexktpoHHslil pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/8186.

8. MoaenupoBaHue AMHAMUYECKHUX pekUMOB moacucteM POC: Metoanmdeckue ykasaHHs K
nabopatopHoit padote / 0. I1. Kobpun - 2018. 33 c. [DnexktponHslil pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/8264.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMHU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOoANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
13 YKCIIa JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI 1 MHBAJIUAOB MPEJOCTABIISIIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st M1 ¢ HApYIIeHUsIMU 3PeHHUs:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

JlaGopaTopus HMPUKIAJHOTO MIPOTPAMMHUPOBAHUS: ydueOHas ayIUTOPHs Ui TPOBEICHUS 3aHATUI
JCKIMOHHOTO TUNA, yueOHas ayIuTOpHUs JIJs MPOBEACHUS 3aHATUN MPAKTUYECKOTrO THIA, yuyeOHas
ayIUTOPHS JUIsl IPOBEACHHS 3aHATUH Ja0OPATOPHOTO THIA, yueOHas ayIuTOpHs IS MPOBEICHHUS
3aHATUH CEMHHAPCKOTO THIIA, TIOMEIICHUE JJIsi KypCOBOTO MPOCKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX
paboT), moMeIIeHUe ISl TPOBECHUS TPYIIOBBIX U WHAUBUIYaTbHBIX KOHCYJIbTALUHN, TOMEIICHUE /IS
MPOBEJICHUSI TEKYIIETO KOHTPOJIS U MpoMekyTouHou arrectannu; 634050, Tomckas obnacts, T. Tomck,
Jlenuna npocrnexT, 1. 40, 302 ay.

Onucanue nMeroerocss 000pya0BaHus:

- MynsTaMenua ycrporictBo Hisense HSONS300;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Google Chrome;

- Microsoft Office;

- Microsoft Windows;

- Mozilla Firefox;

- OpenOffice;

Jla6opatopus I'TIO / JlabopaTopusi aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS: yueOHas ay TUTOPHS
171 TPOBEICHUS 3aHATUH JIEKIMOHHOTO THIA, y4eOHas ayIUTOpHS ISl MPOBEICHUS 3aHATHH
MPaKTUYECKOTO THIA, Y4eOHasi ayIuTOpHs IJIsl MPOBEACHUS 3aHATHI J1abOpaTOpHOTO THIA, ydeOHas
ayJUTOPHS TSl TIPOBEICHUS 3aHATHI CEMUHAPCKOTO TUIIA, IOMEIEHUE JIJIsl KypPCOBOTO MPOSKTUPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX paboT), MOMENIEHHUE ISl MPOBEICHHS T'PYNIOBBIX W HMHIWBUIYATbHBIX
KOHCYJIbTAllMi, TTOMEIICHHUE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOH aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnext, 1. 40, 403 ayn.

Onucanue nMeronerocss 000pya0BaHus:

- Mynbrumenuitasiii npoexktop TOSHIBA;

- TeneBuzop-mouutrop SAMSUNG;

- MarautHO-MapKkepHas JOCKa;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Acrobat Reader;

- Google Chrome;

- Microsoft Office;

- Microsoft Windows;

- Mozilla Firefox;

- OpenOffice;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 OcHOBBI KOMIIBIOTEPHBIX OIIK-3, OIIK-4 |BeicTymiieHue [IpuMepHBIil IEpedYeHb TEM
TEXHOJIOT NI (mokan) Ha JUTSL BBICTYTIIEHUS (HOKIana)
3aHATUU Ha 3aHIATUU
3auér c ouenkoil  |IlepedyeHb BonpocoB s
3a4eTa ¢ OLEHKOU
YcTHbli onpoc / [IpumepHBIil nepeyeHb
cobeceoBaHne BOIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHHS
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
2 HayuHsble uccneaoBanus u OIIK-3, OIIK-4 |3auér c ouenkoit  |Ilepedyenp BonpocoB s
BUJIbI HAYYHOU MH(OpMaIu 3ayeTa C OLEHKOM
VYeTHbIi onpoc / [IpumepHBIil nepeueHb
coleceqioBaHNE BOIPOCOB /ISl YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
3 CynepKoMIbIOTEpHOE OIIK-3, OIIK-4 |3auét c ouenkoit  |llepeueHb BOpocoB st
MOJIETTUPOBAaHUE 3aueTa C OLEHKOM
VeIl onpoc / [IpumMepHbIi IEpedeHb
coleceioBaHNE BOIIPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
4 KomnbroTepHoe OIIK-3, OIIK-4 |3auér c ouenkoit  |Ilepeuenp BonpocoB st
MOJIETUPOBAHUE HAHOCUCTEM U 3aueTa C OLEHKOM
HOITYyNPOBOAHUKOBBIX VYeTHblii onpoc / [IpuMepHBIii TEpeUeHb
YCTPOJCTB cobecenoBaHNe BOIIPOCOB JIJIs1 YCTHOT'O
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
5 Pa3pabotka u ontummsanmst  |OIIK-3, OIIK-4  |3auér ¢ onenkoit | [lepedens BOIpOCOB Jyist
ANIEKTPOHHBIX CUCTEM 3a4eTa ¢ OLCHKON
YcTHbIH ompoc / [IpumMepHbIii TEpeUeHb
cobecenoBaHue BOITPOCOB JIJIs1 YCTHOTO
ompoca / cobecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
6 CxeMOTeXHUYECKOE OIIK-3, OIIK-4 |3auét c onenkoit  |Ilepeuenp BompocoB /st

MOACIINPOBAHUC

3a4yeTa C OLIEHKOU

YcTHBIH orpoc /

[IpumepHbIi nepedeHb

cobecenoBanne BOIPOCOB JJIsl YCTHOTO
ompoca / codbeceroBaHUs
TectupoBanue [IpuMepHBIil epeyeHb

TECTOBBIX 3aJITaHUN
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7 TermioBoU aHaIn3

OIIK-3, OIIK-4

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

VYcrHbI# onpoc /

[IpuMepHBIii TIEpedeHb

cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
8 IIpoyHOCTHOM aHANIM3. OIIK-3, OIIK-4 |BeicTymienue [IpuMepHBIil TepeyeHs TeM
MotanbHbINH, BUOPAITMOHHBIN 1 (mokyam) Ha JUTSL BBICTYTUIEHUS (JOKIIa1a)
JUHAMUYECKUH aHaIu3 3aHITUH Ha 3aHITHH
KOHCTPYKIUH. 3ayét c onleHkoil  |[lepeuenn BOpoCoOB 1Jist
MesxucuuIMHapHble 3aJa4n 3auera ¢ OLIEHKOM
YcrHblii onpoc / IIpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
9 LlndpoBbie TBONHUKH OIIK-3, OIIK-4 |BeicTymieHue [IpumepHbIil nepedeHb TeM
(mokyan) Ha JUTSL BBICTYTIIICHUS (JTOKJIa/1a)
3aHATUU Ha 3aHSATUU

3a4éT C OLEHKOH

IIepeuens BonpocoB 11t
3a4era ¢ OLCHKON

YcrHbIi onpoc /

[IpuMmepHBIil nepeueHb

cobeceqoBaHme BOTIPOCOB JIJISl YCTHOTO
ompoca / codbecenoBaHUs
TecTupoBaHue [IpuMepHBIii TepeueHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHKU cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 11O

JTHUCITUTUTNHE
dopmynupoBka TpeOOBaHUH K cTeneHH C(HOPMUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIbHOH | MM ()parMeHTapHbIe YMEHUH UITN HaBBIKOB WJIN
CYMMBI 0aJI0B 3HaHUS YaCTUYHO ¢dparMeHTapHble
OCBOEHHOE pUMEHEHNe
yMEHHue HaBBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMaJIbHON 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMATUYECKOE
CYMMBI 0aJIOB OCYILIECTBIIIEMOE pUMEHEHUE
yMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Onpeznenute BepHbIil HAOOP CPEACTB, KOTOPHIE BXOAAT B UH()OPMALIMOHHBIE TEXHOIOTHHU:

a) KOMIJEKC TEeXHHUYECKUX CPEACTB - CHUCTEMBbl MPOTPAMMHBIX CPEICTB - CHUCTEMBI
OpraHU3al[MOHHO-METOAMYECKOr0 O0eCcTeueHus;

b) cucTeMBbl MPOrpaMMHBIX CPEJICTB - CHCTEMbI OpraHU3alMOHHO-METONUECKOr0o 00eceyeHus -
KOMIUIEKC TEXHOJIOTHYECKUX CPEJICTB;

C) KOMIUIEKC TEXHOJIOTMYECKHUX CPEJICTB - KOMIUJIEKC TEXHUYECKUX CPEACTB - CHCTEMBI
MPOrPaMMHBIX CPEJICTB;

d) HeT BepHOTO BapuaHTa;

. Komnekec, kakux mpoieccoB Haubosiee MOJHO XapaKTepU3yeT TEOPEeTHYECKUH METO]
uccaea0BaHus?

a) HaOJI0IeHne, HKCIIEPUMEHT, CPAaBHEHHE, U3MEPEHUE U BBITIOIHIETCS C LENbI0 HaKOTICHUS
CUCTEeMaTH4YeCKOIl MH(pOpMAILNH O SIBICHUU;

b) m3ydyeHue CBOWCTB 00BEKTa MO ONpPEACICHHOW MpOTrpaMMe C HCIOJb30BAHHEM
71a00paTOPHOTO WJIM MHOTO 00OpYJAOBAaHMS;

C) aHaJM3, CHHTE3, CpPaBHEHHE, paHXHpOBaHHE, o0oOmEeHHe, abcTparupoBaHHE,
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KOHKPETHU3AIUI0, CUCTEMATH3alNI0, (OpMaIN3aLHUI0 SMIUPUUYECKUX U IKCIEPUMEHTAIbHBIX
JAHHBIX C LEJIbI0 Pa3pabOTKH HOBBIX METOJIOB PEIICHUS HAyUYHO-TEXHUUECKHX 3a/a4;
d) mpotiecc HanmMcaHusl HAYYHOM CTaThbU, MOCBSIIEHHON pe3yJibTaTaM OPUTHHAIBHOTO HAyYHOTO
UCCJIEA0BaHUSl WM MOCBSIIEHHONW pacCMOTPEHUIO paHee ONmyOJMKOBAaHHBIX HAYYHBIX CTaTeH,
CBSI3aHHBIX OOIIEH TEMOI;

3. Kak npaBujibHO IPOBOAUTH SIKCHEPUMEHTAIBHBIE UCCIIEA0OBAHNUS?
a) CuctemMaTHyecKy MPOBOJUTH HAOIIOZCHHE, SKCIIEPUMEHT, CPAaBHEHUE U U3MEPEHUE C IIJIbIO
HaKoIUIeHUs HH(pOpMaIuu 0 Tporecce (SIBJICHUN);
b) IIpoBoANTH M3yUYeHUE CBOUCTB OOBEKTA MO OMPEACICHHON MPOTpaMMe C UCIIOIb30BAHUEM
71a060pPaTOPHOIO WIK HHOTO 000PYI0BaHMSI, C OCIEAYIOLIUM BBIITYCKOM MPOTOKOJIA UCIIBITAHUN;
¢) CucremMaTHyeCKH MPOBOJUTh aHAJIM3, CUHTE3, CPaBHEHHUE, PaHKUPOBaHHE, 0000IICHHE,
abcTparupoBaHue, KOHKPETU3ALUIO, CUCTEMATH3alI0, (hopManu3anuio SMIUPUYECKUX U
HKCMEPUMEHTAJIbHBIX JTAaHHBIX;
d) 3amosHATH MPOTOKOJ MCIBITAHUW HAKOIUICHHYIO CHUCTEMAaTHYECKyI HH(pOpManHio o
SIBJICHUY;

4. Yto HE0OX0IUMO, YTOOBI pa3paboTaTh TE3UCHI TOKJIA/a WIIH BHICTYIUICHUS ?
a) Kpatko chopMynupoBath U U3JI0KUTh OCHOBHBIE HAyYHbIE UACH 10 TEME UCCIIETIOBAHMUS;
b) Hanucath 3aKkOHYEHHOE MPOU3BEIECHUE MOCBAILIEHHOE pe3yJibTaTaM OPUTHMHAIBHOTO
HAyYHOTO UCCJIEIOBAaHUSI WM MOCBAIIEHHOE PACCMOTPEHUIO paHee OMMyOJIMKOBAHHBIX HAYYHBIX
cTaTel, CBA3aHHBIX OOIIEH TEMOI;
c) BrimycTuTh Hay4yHOE MM HAYUYHO-TOMYJSIPHOE HU3JaHUE, COJEpikKallee MOJHOE U
BCECTOPOHHEE HCCIIeIOBaHUE OJHOM MPOoOJIEeMbl WJIM TEMbl M MpHUHAJJIEKALIee OTHOMY WU
HECKOJIbKMM aBTOPaM;
d) PazpaboraTe myOIMKaInio, TOMOJHSIONIYI0 WJIH 3aMEHSIOIIYI0 YaCTUYHO WJIU MOJTHOCTHIO
YUYCOHHK;

5. Kakoii u3 mpomeccoB HEe BXOJIUT B CTPATErUI0 Pa3BUTHUS COBPEMEHHBIX MH(DOPMAIMOHHBIX
TEXHOJIOTHI B HAYYHOH AEATEIbHOCTH?
a) Co3naHue TEXHOJOTHMYECKUX YCIOBHH, ammapaTHbBIX M HNPOTPAMMHBIX CPEJACTB,
TEJIEKOMMYHHUKAIIUOHHBIX CHUCTEM, OOECHeYMBaONIUX HOpMalibHOE (DYHKIIMOHHPOBaHUE
Hay4yHOH AESATEIbHOCTH;
b) ObecnieueHne MHAYCTPUAITBHO-TEXHOJOTHUECKON 0a3bl Il HAYYHBIX UCCIICIOBAHUHN, B TOM
YHUCJe ¢ MHTerpanuen ¢ BeAyIIUMH HayYHBIMH, POU3BOACTBEHHBIMH U 00pa3oBaTEIbHBIMU
LEHTPaMu;
c) Hcnonp3oBaHne UMIOPTHBIX KOHKYPEHTOCIMOCOOHBIX MH(GOPMALIMOHHBIX TEXHOJOTHN U
pecypcoB;
d) IHoaroroBka kBanu(PUUUPOBAHHBIX KaJpPOB U pealu3alusi KOMIUIEKCHOTO BHEAPEHUS
MH(OPMALMOHHBIX TEXHOJIOTHH B cepy MPOU3BOJCTBA, yIpaBieHUs, 00pa3oBaHus, HAYKU U
ap.;

6. Kakoli U3 BHJOB MO3HABATEIbHOU IEATEIBHOCTH OTHOCUTCS K NPHUKJIATHBIM HAyYHBIM
ucciaeaoBaHusAM?
a) OcoObIif BUJ TO3HABATEILHOM JAEATEILHOCTH, HAITPABJICHHON HA MOJy4YeHHE, 000CHOBAHHUE U
CUCTeMAaTHU3alllI0 HOBBIX 3HAHUI, KOTOpAas pealn3yeTcs ¢ IOMOIIbIO HAYYHBIX UCCIIEI0BAaHUM;
b) UccnenoBanue, 3a1aqa KOTOPOTO COCTOUT B pa3pabOTKe WIIM MPOBEPKE HOBBIX TCOPUMN WU
TUIIOTE3, UMEIOINUX OOUIMH XapakTep U MPUMEHHUMBIX K ONpEAeIeHHOMY KJlacCy SIBICHUH,
MIPOIIECCOB MM OOBEKTOB;
c) UccnenoBanusi, HanpaBlieHHbIE Ha MPUMEHEHHE HOBBIX HAYYHBIX 3HAHUHM JJIS1 JOCTHXKEHUS
MPAKTHUYECKHX IIeJIel ¥ pelIeHHs] KOHKPETHBIX 3aay;
d) Her BepHoro oTBeTA;

7. Kako# U3 BUJIOB MO3HABATEIBLHON JMEATEILHOCTH OTHOCUTCS K (DYHIaMEHTATbHBIM HAYYHBIM
ucciaeaoBaHusAM?
a) OcoObIif BUJ TO3HABATEILHOM JEATEILHOCTH, HAITPABICHHON HA MOJy4YeHHE, 000CHOBAHHUE U
CUCTEMAaTHU3all1I0 HOBBIX 3HAHMI, KOTOpAas pealn3yeTcs ¢ IOMOIIbIO HAYYHbIX UCCIIEI0BAaHUM;
b) UccnenoBanue, 3a1aqa KOTOPOTO COCTOUT B pa3pabOTKe WIIM MPOBEPKE HOBBIX TCOPUHN WU
TUIIOTE3, UMEIOMNX OOUIMN XapakTep U MPUMEHHUMBIX K ONpEAeIeHHOMY KJlacCy SIBICHHUH,
MIPOIIECCOB MM OOBEKTOB;
c) UccnenoBanus, HanpaBlieHHbIE Ha MPUMEHEHHE HOBBIX HAYUYHBIX 3HAHUUM JJIS1 JOCTHXKEHUS
MPAKTHUYECKHX IIeJIel U pelIeHHs] KOHKPETHBIX 3aay;
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d) Her BepHoro oTBeTa;

8. K kakoMy BHJly TEXHOJIOTUH Bl OTHECETE TEXHOJOTUH KOMILJIEKCHOW KOMITbIOTEpHU3aIu chep
MIPOMBIIIJIEHHOT'O MTPOU3BO/JICTBA, 11eJIb KOTOPOH YHU(UKALNUS U CTaHAAPTU3ALUS JOKYMEHTAUU
(TpOEKTHOM, TEXHOJIOTHYECKOU, MPOU3BOJICTBEHHON, MAapKETUHTOBOM, YKCILTYaTallHOHHOMN)
MIPOMBIIIIEHHON MPOAYKLUMU Ha BCEX 3Tamax ee >KU3HEHHOTo IHKia?

a) CALS texHonorus;

b) HaTEpakTUBHAS TEXHOJIOTHUS;
¢) be3bymakHast TEXHOJIOTHSI;
d) lpyroe;

9. Kakue cucteMbl MCMONB3YIOT IS PELIEHUS KOHCTPYKTOPCKHX 3a7ad U OoQOopMIIEHUS

KOHCTPYKTOPCKOW JOKYMEHTaluu?
a) CAD;
b) CAM;
c) CAE;
d) CALS;
10. Kakue crucTeMbl UCMOIB3YIOT ISl MHKEHEPHBIX PACYETOB, B TOM YHUCIIE JUIsl MOACIMPOBAHUS?
a) CAD;
b) CAM;
c) CAE;
d) CALS;
11. Kakue cucTeMbl UCMOIB3YIOT ISl aBTOMATU3AIMU TOATOTOBKHY 1 YIIPaBJICHHS TPOU3BOICTBA?
a) CAD;
b) CAM;
c) CAE;
d) CALS;
12. YTOo OTHOCUTCA K TPYAHOCTSAM HCHOJb30BAaHUS KOMIIBIOTEPHOTO MOJAECIUPOBAHUS i
HaHOCUCTEM?
a) OTCyTCTBYeT MadbHHI MOPSAIOK, CBOMCTBEHHBIN KPUCTAJIJIAaM U TIO3BOJISIONIUNA YMEHBIIUTh
YHUCJIO CTeTeHEel CBOOOAbI CHCTEMBI;
b) baumxHUN TOPSAMOK, XapaKTEPHBIH JIs >XKUAKOCTEH, HE TO3BOJSET ONPEACIUTH
(GyHKIIMOHAJIbHBIE CBOMCTBA HAaHOMATEPUAJIOB;
c) Ilpu momenupoBaHMM Ha aTOMHOM YPOBHE MaKpoOOBEKTOB MPSIMOE MOJIEIMPOBAHHUE B
NpUOIMKEHUH MOJIEKYJISIPHOM TMHAMUKH U, TeM OoJiee, KBAaHTOBOW MEXaHUKU 3aTPyAHUTEIBHO
JIa)Ke C UCIIOJIb30BAaHUEM COBPEMEHHON KOMITBIOTEPHON TEXHUKH;
d) Bce nepeuncieHHbIe aCTICKTHI;
13. [Jlns gero MoxeT ObITh pa3padoTad MUGPOBOM TBOWHUK?
a) [IpousBojacTBa;
b) Uznenws;
¢) [ns mpousBoacTBa U U3AENUS;
d) Her BepHoro oTBeTA;
14. UTO MOXHO OTHECTH K MOHATHIO «IU(PPOBOI TBOWHHUK MTPOU3BOACTBAY?
a) JleranpHOE MOIENMpPOBaHWE KOHPUTYpAIUi (PU3UUECKUX CYNIHOCTEH M JTMHAMHUUYECKOE
MOJIETTUPOBAaHUE U3MEHEHUH MPOIyKIUH, POIIEcca U PeCypCoB B IPOIECCe MPOU3BOJICTBA;
b) Cucremy, cocTosmryo U3 NUGPOBON MOJEIN U3ACIHSI U JBYCTOPOHHUX HH(POPMAIIMOHHBIX
CBsI3el ¢ u3nenueM (TIpu HATMYUU U3eus1) U (M) €T0 COCTAaBHBIMH YaCTSIMH;
¢) Crnenudukamuio KOMIETECHIIMK NepcoHalla, 00opyaoBaHUs, (PU3MUYECKHX AKTHBOB,
MaTepuaJbHbIX PECYPCOB U ONEpaluil, HEOOXOIUMBIX ISl BBIOJIHEHUS MPOU3BOJCTBEHHOTO
npolecca;
d) Her BepHoro oTBeETA;
15. UTo MOXHO OTHECTH K MOHATHIO «IU(PPOBOI TBOWHUK HU3CTHS» ?
a) Cucrtemy, COCTOSIIYIO0 U3 HU(POBON MOJEIH U3AENUS U IBYCTOPOHHUX MH(POPMAIIMOHHBIX
CBsI3el ¢ u3nenueM (TIpu HATMYUHU U3eIus1) U (M) €T0 COCTAaBHBIMH YaCTSIMH;
b) [ludpoBoii TBOMHUK, HAMTOJHEHUE U (DYHKIIMOHATBHOCTh KOTOPOTO OMPEALIAETCS B X0/
pealin3aluy CTaAuu pa3paboTKU U3AENus;
¢) LudpoBoii N1BONHUK, HAMOJHEHUE W (PYHKIIMOHAIHBHOCTh KOTOPOTO OINPENEIISIETCS B XO/€
pealin3aluy CTaJANU SKCIUTyaTalluu U3Aeusl.
d) Her BepHoro oTBeTA;
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16. Kax Ha3piBaeTcsi cucteMa, COCTOsAIass M3 TEXHUYECKUX CPEACTB, MNPOTPaMMHOTO,
METOJIMYECKOTO U OpPraHU3alMOHHOr0 obOecreueHus M KBaJu(UUIUPOBAHHOIO MEpcoHaia,
npeaHa3HauYeHHas JJIsl POBEICHUS TOJUTOHHBIX MCIBITAHUN KaK pe3yJibTaTa UCCIEeIOBAHUS
CcBOMCTB (P poBoi Moaenu (Wi UG POBOrO TBOWHUKA)?

a) [{udporoii (BUpTyanbHBIN) UCIIBITATSIIBHBIN TTOJIUTOH;
b) Ludpooii (BUPTyaIbHBIN) UCTIBITATSIILHBINA CTEHI;

¢) lludporsie (BUpTyaIbHBIC) UCTIHITAHHS;

d) HarypHblif uCTIBITATEIHHBIN ITOJTUTOH;

17. st Kakoro U3AENIUsi MOYKET OCYIIECTBISATHCS pa3padoTka IudpoBOTro ABOMHUKA?

a) Jlns pazpabaTeiBaeMOTo M3/EIHS;

b) Jlnst cipoeKTUPOBAHHOTO M3/IEITHS;

c¢) s skcmmyatupyemMoro u3aenus;

d) [lns Bcex BBIMICTIEPEYUCIICHHBIX CTaIHH;

18. Kakoit BU1 MOJETUPOBAHKS MOKHO OTHECTH K UMUTALIMOHHOMY MOJICIIMPOBAHUIO?

a) Onucanue oOBEKTOB, B TOM 4YHCJIe B (popMe aIroOpuTMOB, IPH KOTOPOM OTpPakaeTcs
(BOCTIpOM3BOUTCS) KaK CTPYKTypa CUCTEMBI, UTO JOCTUTAETCSI OTOKIECTBIEHUEM AJIEMEHTOB
CHUCTEMBI C COOTBETCTBYIOIIMMHU 3JIEMEHTAMU aJITOPUTMa, TaK U MpoIecc PYyHKIUOHUPOBAHUS
CUCTEMBI BO BpPEMEHH, TO €CTh MOCJIEIOBATENILHOCTh COOBITHIA;

b) Onucanue 0OBEKTOB, B TOM 4HCIie B (OpME alrOPUTMOB, IMPU KOTOPOM OTpakaeTcs
(BOCTIpOM3BOAUTCS) KaK CTPYKTYypa CUCTEMBbI, UTO JOCTUTAETCSI OTOKIECTBICHUEM AJIIEMEHTOB
CHUCTEMBl C COOTBETCTBYIOIIMMHU D3JE€MEHTaMHU ajJropuTMa, HUCKJIYas TMpolecc
(GYHKIIMOHUPOBAHMSI CUCTEMBI BO BpEeMEHH, 0€3 yueTa MOClIeA0BaTEeIbHOCTH COOBITUH;

¢) MoaenupoBaHue, Mpu KOTOPOM NOBEJIECHHE PEaJbHOT0 00bEKTa OMUCHIBAETCA M3BECTHOM
CHCTEMOW ypaBHEHUW, TOYHO OTPA’KAIOIIMX €ro CBOMCTBA M JOIMYCKAIONIMX aHAIUTUYECKOE
pelIeHue;

d) JletanpHOoe MoaenupoBaHue KOHGHUTYpanuil (GU3HNYECCKUX CYIIHOCTEH M JUHAMUYECKOE
MOJIETTUPOBAaHUE U3MEHEHU MPOIYKIUH, POIIECCa U PECYPCOB;

19. Kak onpenensieTcss TOYHOCTb MOAETU?

a) TouHoCTh MOJIENH OMpeieNsieTCs] KaKk CTENEeHb COBMAICHUS BHIXOAHBIX MTApaMeTPOB MOJETHU U
00BEKTa;

b) TouHoCTh MOZIENU OMpEEAETCS KaK CTENEeHb COBMAICHUs BXOIHBIX MapaMeTPOB MOJIENHU U
00BEKTA;

¢) ToyHOCTh MOJENH OMpeaeNnseTcs KaK CTeNeHb COBIAJACHUS BO3MYIIAIONIUX MapaMeTPOB
MOJIENIM ¥ 00BEKTA;

d) Her BepHoro oTBeTA;

20. UTo MOXXHO OTHECTH K HOBBIM BO3MOXHOCTSM NPUMEHEHHUS HMUPOBOTO JBOWHHKA
MPOU3BOICTBA?

a) BolsiBieHHe aHOManuu B MPOU3BOACTBEHHBIX IMpolieccax, YIpaBieHHE B peKUME peaJbHOro
BPEMEHH, aHATUTHKA B aBTOHOMHOM PEKUME;

b) IIpoBepka paboTOCIIOCOOHOCTH, MPEAUKTUBHOE OOCITYyKUBAHUE, CUHXPOHH3UPOBAHHBIN
MOHHUTOPHHI/OMOBELICHUS;

¢) OnTuMu3anus ynpaBieHHs] IPOU3BOJACTBEHHBIM MPOLIECCOM, aJamnTallus mpolecca, aHalu3
OOJBIIINX TAHHBIX, MAITMHHOE O0YYCHHE;

d) Bce BapuaHThI MpaBUIIBbHBIC;

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. Hayka — ocHOBHBIE OIIpeieNICHUs, LIETHU U 3a/1a4H;

2. HayuHoe uccnenoBaHue, OCHOBHBIE ATarlbl, (HOPMBI IPECTABICHNUS HAYYHBIX PE3YIbTATOB;

3. Wneonorust MaTeMaTHYECKOTO (KOMITBIOTEPHOT0) MOJCIMPOBAHUs, IIpeuioskeHHast A.A. Camap-
CKUM;

4. Yo Takoe npeackazarenbHOe MOJIEIUPOBaHUE?

5. UYro MOXET npeacka3zaTebHOE MOJAEIUPOBaHKE?

6. Uro Takoe cueHapuil MOJETUPOBAHUSA?

7. UeM xapaKkTepHU3yeTCs CIOKHOCTh KOMIIBIOTEPHON MOJIENIM U HA YTO 3TO BIUAET?

8. Maiite moHsTHE (CBOMMH CIIOBAMH) «00paTHOM» 3amaun?

9. Jaiite onpenenenue noHsatut AYX u ®UX;
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10. Kakwue tumsl CBU-31emenToB Bam n3BeCTHHI (MIEpeUnCINTE);

11. Kakwue tumpl anTeHH Bam u3BeCTHBI (MIEpEUNCITUTE);

12. OCHOBHBIC TAKTHKO-TEXHUYECKHE XapaKTEPUCTUKH aHTCHH (IIEPEUYHCIIUTE);

13. CyTh MeTO/Ia aCHMIITOTHYECKOTO aHajn3a rapMonnyeckoro curnaia (AWE);

14. mnenanc, amMUTTaHC, S-TIapaMeTphl (JIaiiTe onpeaesieHus );

15. unarpamma CmutTta (Kpyrosasi 1uarpamma MOJIHBIX COITPOTHBIICHHN );

16. bavxHss U qanbHAs 30Ha DM-U3iyyeHus;

17. Tlepeuncnute TUNBI Kabenel U JIMHUKN nepenay;

18. [laiiTe onmpeneneHue MOHATHI UMIIEaHCA, AIMUTTaHCa, CKUH-2((DeKTa;

19. Kakumu (mapa3uTHBIMH) TTapaMeTpaMu OTIEPUPYIOT IIPH pacuyéTe Kabeneu u TuHui nepeaayd’?

20. JlaitTe onpeaeneHUe MOHATHS UHIYKIIMOHHOTO HAarpeBa;

21. JlaitTe onpeneneHUe MOHATHIN JJIMHHOW U KOPOTKOM JIMHUI Mepeay;

22. Onumure CyTh UMITYJIBCHOU pedIeKTOMETpUH Kabesel 1 IMHUM Tepeay,

23. Omumute ¢pyukauonan moayis [omynpoBoguauku 10 Comsol;

24. Ommmure Gynkuonan moayis Termnonepenada 10 Comsol;

25. Onmmure pynkmuonan moayis Pamnodactorer [10 Comsol;

26. Onumure pyukruonan moayiss MEMS ITO Comsol;

27. Omumure pyukmuonan moayiss AC/DC I1O Comsol;

28. Omwmmure pyHkmonan Mmoayist Mexanuka konctpykuuid [10 Comsol;

29. IlpuBenurte ypaBHeHue MakcBeia-bonbiMana;

30. ITpuBenute ypaBHenue dGepmu-/lupaxa;

31. Ilepeuncaute PuU3MYECKHE CBOWCTBA MaTepualioB HEOOXOJAMUMBIE JJISI MPOBEIACHUS
AIIEKTPOMArHUTHOTO MOJIETUPOBAHUS;

32. Ilepeuucnute METObI YCKOPEHHUS YACTOTHBIX pacu€TOB (MOICTUPOBAHHMS);

33. Yto Ha3bIBAIOT TEMIIEPATYPHBIM IOJIEM, TPAAUEHTOM TEMIIEPATYPHI?

34. Yrto Ha3bIBAOT HAPSHKEHHO-1E(HOPMUPOBAHHBIM COCTOSTHUEM ?

35. B 4éM cyTh MOJAJIBHOTO aHau3a’?

36. Ilepeuucnure BUABI IEpeIavn TEIJIOBOM SHEPTUH;

37. [aiiTe onpenenacHue U HA30BUTE SUHUIIBI U3MEPEHUS CACAYIOMMX (PU3NISCKUX BETUIHH:
TEIJIOBOM MOTOK, MJIOTHOCTH TEIJIOBOI'O MOTOKA, KOAPPUIIMEHT TEIIONPOBOAHOCTH.

38. Ilepeuucnure 3Tanbl UMHUTALMOHHOTO (KOMIIBIOTEPHOI0) MOJECIUPOBAHUS METOIOM KOHEUHBIX
AIIEMEHTOB?

39. Ilepeuucnute nuamna3oH 3HaYCHUH KOAPHUIIMEHTA TEIIONPOBOIHOCTH METAIIJIOB, HEMETAJI-
JIOB, KHIKOCTEH 1 ra3os.

40. ITlepeuncnauTe OMMOKH MAaTEMAaTHYECKOTO MOJICITUPOBAHUS;

41. Yto ompeaensoT reoMeTpuiecKkre U (PU3NIeCKrue yCIOBUsI?

42. Yrto onpenenstoT HayaJlbHbIE U TPAHUYHBIC YCIOBHS?

43. Tlepeuncnute pU3HMUECKUE CBONCTBA MaTEPUATIOB HEOOXOIUMBIE JJISI MPOBEIACHUS TEIIIOBOTO
MOJICIIUPOBAHUS (TEIIIOBBIX PACUETOB).

44. Cohopmynupyiite 3akon Ctedana — bonbimana.

45. Cohopmynupyiite 3agaay dupuxne u Heiimana;

46. Ilepeuncnure rpaHUYHBIE YCIOBUS MPU MEXAHUYECKOM aHAJIU3E;

47. JlaiiTe onmpeaeneHue «IpeaHanpssKEHHOTO COCTOSTHUSY;

48. TlepeuncnauTe BUIBI MEXaHUUECKUX BHOPAIUL;

49. JlaiiTe oHsATHE COOCTBEHHOMW YaCTOThI KOHCTPYKIIHUH;

50. Yrto Ha3BIBAIOT CTAIIMOHAPHBIM M HECTAITMOHAPHBIM MOJIEIMPOBaHUEM (pacuéTom)?

9.1.3. IlpuMepHBIii IepeYeHb TeM JJIA BICTYILICHHS (I0KJIa1a) HA 3aHATHH

ABTOMAaTU3UPOBAaHHBIE HH()OPMAIIHOHHBIE CUCTEMBI;
Wurennexryansusie CAIIP;

CucreMbl aBTOMaTH3allMU HAYYHBIX UCCIIEI0BAHUM;
CASE-TexHoioruu;

CALS-TexHoIIOrNY;

TenekoMMyHHKAIIMOHHbBIE U HHPOPMALMOHHBIE TEXHOJIOTHH 00yUeHHS;
MynbTUIIPOLIECCOPHBIE KOMIIBIOTEPHI;

Pacnipenenennsie nporpaMMsbl. TeXHOJIOTUS KIIMEHT-CEPBED;
OBOJIIOLMOHHOE MOJEINPOBAHNE, TEHETUYECKUE AITOPUTMBI;

XA R D=
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10.
11.
12.
13.
14.

Nk W=

11.
. Ioctpoenue u umnoptr CAD- u ECAD-reomerpuii B 10 COMSOL;
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

COXIR

WHTemekTyanbHble MyJIbTHAT€HTHBIE CUCTEMBI;
[TpenckazaTenpHOE MOJCITUPOBAHHKE;

KommnbprotepHas rpaduka B HAy9HBIX HCCIICIOBAHUSX;
DIIeKTPOHHBIE CPE/ICTBA 00YUEHUS, METUa00pa30BaHUE;
CBoOojHast TeMa 1o BBIOOPY CTYyACHTA.

9.1.4. [IpuMepHBI NepevYeHb BONPOCOB /ISl YCTHOTO ONpoca / codece10BaHUSA

HcTopus ¥ nepcneKTUBbI pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUI;

CynepKOMIIBIOTEPHOE MOJIETTUPOBAHUE;

IIpenckazaTenbHOE MOAEIUPOBAHNE CIOXKHBIX CUCTEM;

KomMmnbproTepHOE MOIEIMPOBAaHUE HAHOCUCTEM;

MoaenupoBaHue MOJyHPOBOAHUKOBBIX YCTPONCTB: MOJIEBOr'0 TpPaH3UCTOpa; (oTOoAMOAA

(MynbTHHU3UKA);

Pacuér snexTpocraTiuecku Bo30yKIaeMOro KaHTUIIEBEPa;

MopenupoBaHue NIbE303JIEKTPUIECKUX YCTPOMCTB;

MopenupoBaHHe IEKTPHUECKUX U MarHUTHBIX nosieil B AC/DC-cucremax;

PazpaboTtka puiabTPOB, aHTEHH M BOJIHOBOJIOB B MUKPOBOJTHOBOM U ONITUYECKOM JIMAMa30HE;
MexaQuCUUIIMHApDHOE MOJAEIMPOBAHUE 3JIEKTpoMexaHuueckux cucreM (MOMC) u

IIbE303JIEKTPUUYECKUX YCTPOUCTB;

[Ipumenenne [10 COMSOL niig aHanu3a noiaynpoBOAHUKOBBIX CUCTEM;

3amanue noptoB B [I0 COMSOL;

Onucanue ToHKHX cinoeB MeTamn3anuu B I1O COMSOL;

Yuér mynsrupuznyeckux 3¢gpdexros 8 [I0 COMSOL,;

Orpanunuenue pacueTHoii o0nactu u ucnonb3osanue PML B IIO COMSOL;

IToctpoenune kauectBeHHou ceTku B I10 COMSOL;

Yckopenue pacuetoB B yacToTHOM obnactu B [10 COMSOL;

AHanu3 ¥ 3KCIOPT MaTpull S-mapameTpoB U quarpamm CMmuTa;

YacToTHbIE XapaKTEPUCTUKH S-IIapaMeTPOB U UMIIEIAHCA;

Juarpammsl CMmuTa;

HccnegoBaHnue coriiacoBaHMs,

PacueT mouseil B manbpHel 30He, ompeaeneHue kodpdHUIIMEHTa HANPABICHHOTO IEHCTBUS
(Directivity) u koa¢p¢punmenrta ycuienus (Gain);

[IpyHUMIIBI MCTIOIB30BAHUS CUMMETPUH;

MonenupoBaHie aHTEHH B peXUMeE IPUEMA U KOMIUIEKCHBIX PaCU€TOB CUCTEM Pa3HECEHHBIX B
IPOCTPAHCTBE MPUEMHHUKOB M IMEPENATUYUKOB, OLIEHKHM 3JIEKTPOMAarHUTHBIX HAaBOJOK Ha
COCEJIHUE AHTEHHBI,

PacuéTpl 371eKTPOCTaTHUECKUX U PE3UCTUBHBIX YCTPOUCTB U CBA3aHHBIX 3()()EKTOB;
MoaenupoBaHue MHAYKTOPOB, TPAHC(HOPMATOPOB, IEKTPUUECKUX MAIIHH, MOCTOSHHBIX
MarHuTOB U JIPYrOro MarHUTHOTO 000pyIOBaHMUS;

HccnenoBanue CBSI3aHHBIX MEXIUCIUIUIMHAPHBIX 3(P(PEKTOB: HArpeB M OXJaXJACHHE
ANEKTPOTEXHUKHU (B T.4. JUKOYJIEB U MHIAYKIMOHHBIA HArpes), 3JIEKTpUUECKHE NMPOOOU B
IEKTPOTEeXHHUKE, 3(P(eKTh B TmIJa3Me, TPAaCCUPOBKY 3apsKEHHBIX YacTHII,
nekTpoMexaHndeckue ¥ MOMC-cucrtemsl;

OnexTporexHuyeckoe MoaenupoBanue B B COMSOL Multiphysics;

TeXHUKH MOAEINPOBAHUS HHAYKTOPOB;

ITpocreimmii uaaykrop (DC n AC ananus);

MuoroBuTKkoBas karymka (OrpaHudueHue pacueTHON 00JaCTH U MCIIOJB30BaHUE CUMMETPHIA);
JlonomHUTENbHBIN (PYHKIIMOHAN U IPUMEPHL;

Monenuposanue kabeneit B8 COMSOL;

PacuéT xoakcuaabHOro Kabers;

MopnenupoBaHue JJIMHHBIX JINHUM;

CBY-ananu3 nuHuil nepenay;

ITprMepsl MOAETUPOBAHUS CUCTEM OXJIAXKIECHUS IEKTPOHUKY U TEIJIOBOIO aHAJIN3A;
WMHCTpyMEHTBI pelieHus 3a7ad TEIUIOBOTO aHAIN3a;

JIEMO: oxnaxaeHue paauaTopa;
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41. MaremaTuyecKkue MOJEIU U METOIbI pacuéTa KOHTAKTHOT'O B3aUMOCHCTBHUS;

42. KOHTakTHOE TEPMHUYECKOE COMTPOTUBIICHHUE;

43. KOHTakTHOE 3JEKTPUYECKOE COMTPOTUBIICHHE;

44. MexaHn4decKne KOHTAKTEHI,

45. JEMO: OxnaxJeHue paanaTopa;

46. IEMO: JI>xoyneB HarpeB 3JEKTPUYECKOTO BBIKJIIOYATENS;

47. YucieHHOe MOACIUPOBAHUE PA3IMUYHBIX MEXaHU3MOB MEPEHOCA TEIJIOTHI;

48. Temmosoit ananmu3 8 COMSOL Multiphysics;

49. OxnaxaeHue UHTETPaJIbHOU CXEMBI;

50. 3arBepaeBaHUE METAIIA;

51. Mogenu NUHENHBIX YOPYTHX, CBEPXYNPYTHX, YIOPYTro-IUIACTUYHBIX, BSA3KO-IUIACTUYHBIX U
MOJI3Y4YHX MaTepuasos;

52. Bo3moxkHOCTH 100aBJICeHHs] CBOMX COOCTBEHHBIX MOJIENICH ¢ MOMOIIBI0 BHEITHUX MOAIPOrpaMM
1 QYyHKIIHH;

53. Mexanuka koHcTpykuuii B COMSOL Multiphysics;

54. CraTndecKkuil aHaJIn3;

55. Hdedopmartiust pe3HHOBOTO YIUIOTHUTEIS;

56. Ilnactuueckas nedopmaius pu pacTsHKCHNH,

57. Tlonb30BaTeNbCKUE MOJICIIA MaTEPUATIOB;

58. CraTtnueckuii aHaIu3 C ITIOMOIIBIO BHEIIHEH OHOIMOTEKY;

59. IlpoBenenue ucciaenoBanuii Ha coocTBeHHbIe yacToThl (Eigenfrequency), B T.4. ¢ ydeTom
neMIipupoBaHus;

60. I'apmonunueckue uccnenoBanus (Frequency Domain) mis pacdera 4acTOTHBIX OTKJIHWKOB U
XapaKTePUCTHK;

61. Iunamuyeckuit ananu3 (Time Dependent) Ha mMpUIIOKEHHYIO K CHCTEME HUMNYJbCHYIO
Harpy3Ky, B T.4. HACTpOMKaA periaTesien;

62. MHCTpyMEHTHI M HACTPOUKH 1)1 3P PEeKTHBHOTO MOAAIBHOTO aHam3a cucteM: Time-Dependent
Modal u Frequency Domain Modal;

63. Yuér npegnanpspkeHus u BpameHus (Prestressed Analysis), B T.4. UX BIUSHHS Ha YaCTOTHBIC
XapaKTepUCTUKU;

64. XapakTepHbIe 2JIEMEHTHI MocToOpaboTkH, B T.4. brictpoe dypre [IpeodpazoBanue (FFT),
aHMMaIlMM COOCTBEHHBIX MOJI, TuarpamMMbl KamoGera;

65. Pemenne ooparnoii 3amaun 8 COMSOL Multiphysics;

66. Nuactpymentsl ontumusaiiuu B COMSOL Multiphysics;

67. OntuMu3anus TeIIOBOTO PEKUMa padOTHI;

68. MuHHMU3aIUs MacChl KOHCTPYKIINH;

69. ITonGop byHKIMH 715 TOTYYSHHBIX PaHEE MPOU3BOJIBHBIX TAHHBIX.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mpoiecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MaTepuana OCYLIECTBISIUTE CO CKOPOCTbIO, JOCTATOYHOMU M
WHIAUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIEISAs OCHOBHBIC UJEU; HA OCHOBAHUHU
N3YyUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;
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— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jlis nun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIC OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0mnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapymeHusiMH ciyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & IMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33aJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [ Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 10 NUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI U BOCHIPUATHS HHDOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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