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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
HCCIIEIOBAaHUAX MTPUOOPOCTPOUTENLHOM HANIPaBICHHOCTH, @ UMEHHO C: ~-HOBEUITMMHU UH(POPMAIIHOHHBIMU
TEXHOJIOTUSMHU U NMEPCHEKTUBAMHU UX PA3BUTHS; -TEOPETUUYECKHUMU OCHOBAMHU MOJEIMPOBAHUS Kak
OCHOBHOI'0 METO/Ia BHEIPEHUSI KOMITbIOTEPHBIX TEXHOJOTUH B IpodeccuoHaibHOU cdepe; -MeTolaMU U
CpeAcCTBaMHU MOJyYEHUs, XpaHEHHUs, oOpabOTKM M 3amUThl MHGOpPMAIMU B HAYYHOU H
npopeccuoHalbHONW NESATENbHOCTH; -KOMIBIOTEPHBIM MOJEIHUPOBAHUEM HAHOCHUCTEM H
MOJTYTPOBOJHUKOBBIX YCTPONCTB; -KOMIBIOTEPHBIM MOJEIUPOBAHHUEM MHKPOIICKTPOMEXAaHUUECKUX
CUCTEM; -pa3pabOTKOM W ONTUMH3ALUEH FTEKTPOHHBIX CHUCTEM; -TEINIOBBIM aHAIM30M KOHCTPYKIIHIL; -
MIPOYHOCTHBIM aHAJIN30M; -pEIlIeHUEM 3aa4 ONTUMHU3AMHA KOHCTPYKIUH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yacte Otoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctumuivi: O0meHaydHbii Moayb (soft skills — SS).

Nunexc qucuumiuael: 51.0.01.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe 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

JeSITebHOCTH

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

MOJIETTUPOBaHUS, npodeCCUOHATILHOM 1eATEIbHOCTH

NPOCKTUPOBAHUS U
KOHCTPYHUPOBaHHS 00BEKTOB
npodeccuoHaNbHOM
JeSITeTbHOCTH

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TIKC-2. Cniocoben
pa3zpabaThIBaTh

s PeKTHBHBIE
QJITOPUTMBI PEIICHHS
chopMyTHPOBAHHBIX
3a[a4 C MCIIOJIb30BaHHEM
COBPEMEHHBIX SI3bIKOB
pOrPaMMUPOBAHUS U

[IKC-2.1. 3naet Tunossie
AITOPUTMBI PEIICHUS
c(hOpMYyJITMPOBAHHBIX 3a]1a4 H
COBPEMECHHBIC SI3BIKH
IPOrPaMMHUPOBAHHS

IIpuMeHsieT Ha IPaKTUKE TUIIOBBIE
AJITOPUTMBI PEUICHUsT CHOPMYITHPOBAHHBIX
3a/1a4 ¥ COBPEMEHHBIE SA3bIKU
IIPOrpaMMHUPOBAHUS

[TIKC-2.2. Ymeer
OCYUIECTBIIATH MPOrPAMMHYIO
pealin3aluio aNropuTMOB

Ocy1ecTBIIsSIET MPOrPaMMHYIO peaTn3aluio
aJITOPUTMOB pelIeHUs CHOPMYITHPOBAHHBIX
3ajaq

o0ecrieunBaTh X
IPOrPaMMHYO
pealn3aIuio

pemeHHs
c(hopMyIMpPOBAaHHBIX 3a/1a4

[IKC-2.3. Bnageet onbitoM
MIpOrpaMMHUpPOBaHUS

[TpuMeHsieT OMbIT MPOrPaMMHUPOBAHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUAAM Y4COHOM JIeITEIbHOCTH

= Beero  |CemecTpsl
Bunbl yueOHOM qesTebHOCTH

4acoB |2 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIek1IMOHHBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72

BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 18 18
[ToaroroBka K TECTUPOBAHUIO 18 18
[ToaroToBka K BBICTYIICHHUIO (JTOKIATY) 18 18
[ToaroToBka Kk ycTHOMY onpocy / cobece10BaHHIO 18 18
OO0mas Tpy10eMKOCTh (B 4acax) 108 108
Oo0wmas TpynroeMkocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pa3yens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlek. Cawm. Bcero
[Ipak. dopmupyemble
HazBanus pasnenoB (TeM) TUCIUTIIMHBL | 3aH., pab., | gacos (6e3
3aH., 4 KOMIIETEHIINH
q q JK3aMeHa)
2 cemecTp
1 OCHOBBI KOMITBIOTEPHBIX TEXHOJIOTUNA |2 - 12 14 OIIK-3, OIIK-4, ITKC-2
2 Hay4Hble uccae0BaHUs U BUJIbI 2 - 6 8 OIIK-3, OIIK-4, IIKC-2
Hay4HOU nHpOpManu
3 CynepKoMnbIOTEPHOE MOJEIUPOBAHUE |2 - 6 8 OIIK-3, OIIK-4, [IKC-2
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4 KoMnbroTepHOE MOJEINPOBAHNE 2 - 6 8 OIIK-3, OIIK-4, IIKC-2
HAHOCHCTEM M MOIYIIPOBOAHUKOBBIX

YCTPOMCTB

5 Pa3paboTka u onTuMu3aIus 2 - 6 8 OIIK-3, OIIK-4, IIKC-2
AIEKTPOHHBIX CUCTEM

6 CXeMOTEXHUYECKOE MOICIIUPOBAHUE 2 4 6 12 OIIK-3, OIIK-4, IIKC-2
7 TemnoBo#l aHAIN3 2 6 6 14 OIIK-3, OIIK-4, ITIKC-2
8 IIpounocTHOM aHanmu3. MoaalbHBIM, 2 8 12 22 OIIK-3, OIIK-4, IIKC-2

BUOPAIMOHHBIA U TUHAMUYECKUHA aHAIN3
KOHCTPYKIMNA. MeXIUCIUTIIIMHAPHbBIE
3aJa4u

9 udpoBble ABOWHUKH 2 - 12 14 OIIK-3, OIIK-4, ITIKC-2

Wroro 3a cemectp |18 18 72 108

Hroro |18 18 72 108

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 11O JCKIHSIM)

TpynoemMkocTb
HazBanus pasnenos (Tem) Coneprxanue pasziesioB (Tem) dopMupyembie
JUCLUAIUIMHBI JUCLUIUIAHBI (B T.4. IO JIEKLIUSAM) (neKumomHbIe KOMIIETEHIH
3aHATHUSA), U
2 cemecTp
1 OcHOBBI KOMITBIOTEPHBIX | IcTOpUS M IEPCIIEKTUBBI Pa3BUTHS 2 OIIK-3, OIIK-4,
TEXHOJIOTU KOMITBIOTEPHBIX TEXHOJIOTUN B HAYYHOU [IKC-2
NESITEIbBHOCTH; OCHOBHBIE TEH/ICHLIUU B
pa3BUTHH WHPOPMAITMOHHBIX
TEXHOJIOTH; MHTEPHET TEXHOJIOTHH B
(dbopMUPOBaHUH TTI0OATEHOTO HAYIHOTO
IPOCTPAHCTBA.
Hroro 2
2 Hayunsle uccnenoBanus | Buabl HayqHO-TEXHUYECKON 2 OIIK-3, OIIK-4,
Y BUJbl HAYYHOU UH(POPMALIUU U CLIOCOOBI ee [IKC-2
uHpOpMaLIUU NpeJCTaBICHUS; HAyYHbII MTOKCK B
MHTEPHETE; COCTAaB IOUCKOBOM CHUCTEMBI;
Hay4HbIE COLIMAJIbHbIE CETH.
HUrtoro 2
3 CynepkomnerotepHoe  |[IpenmyiecTBa CynepKOMIbIOTEPOB; 2 OIIK-3, OIIK-4,
MOJICTTUPOBAaHKE MIPUMEHEHHUE CYIIEPKOMIIBIOTEPOB B [IKC-2
Hay4HbIX UCCIICIOBAaHUSX; O0JIaUHbIE
TEXHOJIOTHH; ITPEJICKa3aTEeIbHOE
MOJICJINPOBAHUE CII0KHBIX CHCTEM.
Hroro 2
4 KomnbroTepHoe KommnbsrorepHoe MoaenupoBaHue 2 OIIK-3, OIIK-4,
MOJETTMPOBAaHHUE HaHOCHCTEM; MOJICTIMPOBAHHE [IKC-2
HAHOCHUCTEM U HOJIyTIPOBOJTHUKOBBIX YCTPONUCTB:
MOJTYTIPOBOIHUKOBBIX II0JIEBOTO TPAH3UCTOPA;
YCTpOICTB doronmona (MynbTHPHU3HUKA);
Hroro 2
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5 Pa3zpabotka u
OIITUMMUM3AIIUA
DJIEKTPOHHBIX CUCTEM

MopenupoBaHue EKTPUIECKUX U
MaruuTHbIX 1ojeii B AC/DC-cucremax;
pa3paboTka (GUIBTPOB, AHTCHH U
BOJIHOBOJIOB B

MHKPOBOJIHOBOM 1 OIITUYCCKOM
JMarasoHe;

MEXIUCIUTUTMHAPHOE MOJICITMPOBAHUE
AIIEKTPOMEXAHUUECKUX CUCTEM U
IIbE303JIEKTPUIECKUX YCTPOUCTB;
npumenenue [10 COMSOL nns ananusa
MMOJIYIIPOBOAHUKOBBIX CUCTEM

OIIK-3, OIIK-4,
[IKC-2

Htoro

6 CXeMOTEXHHUYECKOE
MOJEIIUPOBAHUE

[Iporpamms! 17151 MOIEIMPOBAHUS,
POEKTUPOBAHUS U aHAIIN3A
JNEKTPUYECKUX CXEM U LIETIEH;
CXEMOTEXHUYECKUE MOJIENH TACCUBHBIX
Y aKTUBHBIX 3JIEKTPOPATHOIIEMEHTOB,
METO/Ibl aHAJIN3a DJIEKTPUUECKHUX CXEM;
MOJIEJIMPOBAaHUE UHYKTOPOB,
TpaHc(hOpMaTOPOB, FJTEKTPUUIECKUX
MallliH, TOCTOSIHHBIX MarHUTOB U
JPyroro MarHuTHOro 00OPY/I0BaHUS;

OIIK-3, OIIK-4,
[IKC-2

Hroro

7 TemmoBol a”Hanu3

YucneHHOE MOJIETUPOBAHUE PA3TUYHBIX
MEXaHHU3MOB [I€PEHOCa TETIOTHI;
TEIJIOBOM

ananu3 B COMSOL Multiphysics;
OXJIaKJE€HNE UHTErPaIbHOU CXEMBI;
3aTBepeBaHNe METala;

OIIK-3, OIIK-4,
IIKC-2

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

8 IIpoyHOCTHOM aHaNM3.

Mojenu TMHEHHBIX YIIPYTHX,
CBEPXYNPYTHX, YIPYTOIIACTHYHBIX,
BSI3KO-TIACTHYHBIX U TIOJI3Yy9UX
MaTepHaioB; BOZMOKHOCTH J100aBICHHUS
CBOMX COOCTBEHHBIX MOJIETIEH C
MOMOIIbIO BHEITHHUX TIOIIPOrPaMM U
(GyHKIMH; MEXaHUKa KOHCTPYKIIUN B
COMSOL Multiphysics; ctatnueckuii
aHam3; neopManus pe3nHOBOTO
YIUTOTHUTES; TUIACTHYECKast
nedopmanus mpu pacTsHKEHHUH;
MI0JIb30BATEIBCKHE MOJIENIN MAaTEPHAJIOB;
CTaTUYECKUN aHAJIU3 C IIOMOILBIO
BHEITHEH OMOIMOTEKH.

OIIK-3, OIIK-4,
[IKC-2

[IpoBenenue uccie0BaHmil Ha
cobctBenHsie yacToThl (Eigenfrequency),
B T.4. C YYETOM JAeMI(PUPOBAHUS;
rapMOHHYECKHE UCCIIeI0BAHUS
(Frequency Domain) nmst pacdera
YaCTOTHBIX OTKJIMKOB U XapaKTEPUCTUK;
nuHaMuueckuii anamm3 (Time
Dependent)

Ha MPUIOKEHHYIO K CHCTEME
UMITYJICHYIO

Harpy3Ky, B T.4. HACTpOWKa periaTesnei;
MHCTPYMEHTBI M HACTPOUKH TSI

3 PEeKTUBHOTO MOJIATLHOTO aHATHN3a
cucreM: Time-Dependent Modal u
Frequency Domain

Modal; yu€Tt npenHanpspkeHus u
BpallleHus

(Prestressed Analysis), B T.4. X BIHSHUS
Ha

YaCTOTHBIE XapaKTEPUCTHKHU;
XapaKTepHbIe

3JIEMEHTHI TOCTOOPAaOOTKH, B T.HU.
OBICTpOE

®dypee [Ipeodpazoanue (FFT),
aHUMAIIH

COOCTBEHHBIX MOJI, TUarpaMMbl
Kombenna.

OIIK-3, OIIK-4,
IIKC-2

Hroro
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9 llupoBbie ABOMHUKH

Konnenus u onpeneneane mudpoBoro
JBOMHMKA; BUBI TU(PPOBBIX JBOMHHUKOB;
PUMEHEHNE TUPPOBBIX JTBOWHUKOB
MIPOM3BOJICTBA ¥ IU(PPOBBIX TBOHHUKOB
MPOYKIIUH; TH)KUHUPUHTOBBIE
WHCTPYMEHTHI JIJISI CO3/IaHUS ITU(POBBIX
JIBOMHUKOB M MX HBOJIFOIUS; TEXHOJIOTHH
coopa u 00pabOTKM JAHHBIX JUIS
co31aHus NU(POBBIX TBONHUKOB.

OIIK-3, OIIK-4,
[IKC-2

Htoro

Hroro 3a cemectp

18

Hroro

18

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHApPOB)

HasBanus pasnenos (Tem)
JUCHUITIIMHBI

HanmeHnoBaHME NPaKTUYECKUX 3aHATHN
(cemHnHapoB)

TpynoemMKoCTs,
q

dopMupyembie
KOMIIETCHIIUU

2 cemecTp

6 CXeMOTEXHHUUYECKOE
MOJEIIUPOBAHUE

3nakomcTBO ¢ Micro-Cap;
MaremMaThyecKas OCTAaHOBKA 3aa4u
MOJIEJTMPOBAHUS; pa3paboTKa MOJEIH,
3aJlaHUEe CBOMCTBO MOJENEN
KOMIIOHEHTOB; 3aJJaHHE HAYAJIbHBIX U
TPAHUYHBIX YCIOBUH; HACTPOUKHU
peraress; 3alyCcK Ha pacyeT U aHaju3
pe3yabTaToB.

OIIK-3, OIIK-4,
[TKC-2

Hroro

7 TemtoBol a”Haiu3

CranuoHnapHas U HecTalluOHapHas
MaTeMaTH4YeCKHe MOJIEIN TEII000MeHa
B POC; 3amanue TEIIOBEIX CBOMCTB U
MOJIEIEH MaTepHAIOB KOHCTPYKIIUH
POC; 3amanne HadaIbHEIX U
TPAaHUYHBIX YCJIOBUH TETUIOOOMEHA B
POC; BoiBoa 1 HHTEpHIpETALUSA
pe3ysibTaToB TertoBoro anaiausa POC.

OIIK-3, OIIK-4,
[TIKC-2

Hroro
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8 [IpounocTHoit ananu3. | CTanmoHapHasi U HECTAIIMOHAPHAS 4 OIIK-3, OIIK-4,
MomanbHBIN, MaTeMaTHIECKOU MOJIEIN MEXaHUKHU B TIKC-2
BUOPAIMOHHBIN U P3C; 3aganne MexaHUYECKUX CBONCTB
JUHAMHAYECKUM aHAJIN3 Y MOJIeJIE MaTepUaioB KOHCTPYKIIUI
KOHCTPYKIHUH. POC; 3ananue HauaabHBIX U
MexaucuurinHapHbie TPAHUYHBIX YCIOBUN MEXaHUKH B
3a7a44 POC; BoiBoa 1 uHTEpIIpeTaLiug
pe3ysbTaToB
MexaHuuyeckoro ananuza POC.
Co3nanue MeXAUCIUTUTMHAPHON 4 OIIK-3, OIIK-4,
MaTeMaTHYeCKOU MOJIETH (PU3NIECKUX [IKC-2

MIPOIIECCOB B
POC; 3amanne KOMIIIEKCHBIX CBOMCTB
1 MOJIETIEN MaTepHaioB KOHCTPYKIUH
POC; 3amanne cBA3aHHBIX HaYaJIbHBIX
Y TPaHUYHBIX

ycnoBuii B POC; BeiBoa u
WHTEPIpETaIus

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.
Ta0uiia 5.6 — Buabl caMOCTOSITEIbHOM PadOThI, TPYA0EMKOCTh M (POPMHpYEMbIe KOMICTCHIINN

Bunst
HasBanus pasnenos . | Tpynoemkocts, | Dopmupyembie
(TeM) AMCIHIHHD CaMOCTOSITEIbHOU 4 KOMITETOHIIHI DopMBI KOHTPOJIS
paboThl
2 cemecTp
1 OcHOBEI [ToaroroBka k 3auery 2 OIIK-3, OIIK-4, | 3a4éT ¢ oLlEHKOH
KOMITBIOTEPHBIX C OLICHKOM [IKC-2
TEXHOJIOTHI [ToaroToBKa K 2 OIIK-3, OIIK-4, | TectupoBanue
TECTUPOBAHUIO [IKC-2
IloaroroBka k 6 OIIK-3, OIIK-4, | BeicTymienue
BBICTYIIJICHUIO [TKC-2 (mokyan) Ha
(oxuamy) 3aHATHN
IToaroroBka k 2 OIIK-3, OIIK-4, | YcrHbIii onpoc /
YCTHOMY Onpocy / [TIKC-2 cobecenoBanne
cobece10BaHNIO
Hroro 12
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2 Hayunslie [ToaroroBka k 3auery OIIK-3, OIIK-4, | 3auér c oueHkoi
HCCJICIOBAHUA U BUJIbI | C OILIEHKOM [IKC-2
Hay4HOM MHQOpMAIMU  |[TonroToBKa K OIIK-3, OIIK-4, | TectupoBanue
TECTUPOBAHUIO [IKC-2
IloaroroBka k OIIK-3, OIIK-4, | YcrHsIii onpoc /
yCTHOMY ompocy / ITIKC-2 cobeceoBaHue
co0ece0BaHUIO
Hroro
3 CynepkomnerotepHoe |IloaroroBka k 3adety OIIK-3, OIIK-4, | 3auét ¢ OLeHKOH
MOJIETTUPOBAHKE C OILICHKOU TIKC-2
IToaroroBka k OIIK-3, OIIK-4, | TectupoBaHue
TECTUPOBAHUIO [IKC-2
ITonrorosxka x OIIK-3, OIIK-4, | YcrHbIii onpoc /
YCTHOMY OIpocy / [TIKC-2 cobecenoBanne
cobece10BaHNIO
Hroro
4 KommbroTepHoe [ToaroroBka k 3auery OIIK-3, OIIK-4, | 3auéT c oLeHKOI
MOJEIMPOBAHUE C OLIEHKOM [IKC-2
HAHOCHCTCM U IloaroroBka k OIIK-3, OIIK-4, | TectupoBaHue
NOJIyITIPOBOTHUKOBBIX | TeCTUPOBAHUIO [IKC-2
YCTPOHCTB IToaroroska K OI1K-3, OIIK-4, | YcrHsIi ompoc /
yCTHOMY ompocy / [TKC-2 cobecenoBanme
co0eceI0BaHNIO
Hroro
5 Pa3zpabotka u [ToaroroBka K 3auery OIIK-3, OIIK-4, | 3a4éT c oLeHKOI
ONTUMM3ALIMS C OLICHKOM [IKC-2
SJICKTPOHHBIX CUCTEM Iloarororka k OIIK-3, OIIK-4, | TectupoBanue
TECTUPOBAHUIO [IKC-2
IToaroroBka k OIIK-3, OIIK-4, | YcrHsIii onpoc /
YCTHOMY Ompocy / [TIKC-2 cobecenoBaHue
co0eceI0BaHUIO
Hroro
6 CXeMOTEeXHHYECKOE [ToaroroBka k 3adety OIIK-3, OIIK-4, | 3auét ¢ OLeHKOH
MOJEIINPOBAHUE C OLICHKO [IKC-2
IloaroroBka k OIIK-3, OIIK-4, | TectupoBaHue
TECTUPOBAHUIO [IKC-2
[TonroroBka k OIIK-3, OIIK-4, | YcrHbIii onpoc /
YCTHOMY OTIpOCy / [TKC-2 cobeceoBaHue
cobece10BaHNIO
Hroro
7 TemnoBoit aHanu3 [ToaroroBka k 3auery OIIK-3, OIIK-4, | 3a4éT ¢ oLlCHKOH
C OLIEHKOM [TKC-2
IToaroroBka k OIIK-3, OIIK-4, | TectupoBaHue
TECTUPOBAHUIO [IKC-2
IToaroroBka k OIIK-3, OIIK-4, | YcTHbIit onpoc /
yCTHOMY ompocy / [TIKC-2 cobecenoBanme
co0eceI0BaHNIO
Hroro
10
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8 IIpounocTHoili aHanu3. |IlogroToBka k 3a4ety 2 OIIK-3, OIIK-4, | 3auér c oueHkoi
MomanbHBIN, C OLICHKOU IIKC-2
BUOPAIOHHBI 1 [oAroToBKa K 2 OTIK-3, OIIK-4, | Tectupoanue
ANHAMHUYCCKUH QHATN3 | TeCTHPOBAHHIO [IKC-2
KOHCTPYKIUH. IToaroroBka K 2 OI1K-3, OIIK-4, | YcrHbIi ompoc /
MexmCIIIMHAPHEIE | yorhomy ompocy / [IKC-2 cobeceoBanne
3ajatn cobece1I0BaHUIO
IloaroroBka k 6 OIIK-3, OIIK-4, | BeicTymienue
BBICTYTIJICHUIO [IKC-2 (mokyan) Ha
(moknany) 3aHATUU
HTroro 12
9 Hudpossie apoiinuku |IloaroroBka K 3a4ety 2 OIIK-3, OIIK-4, | 3auét c oneHKOU
C OLIEHKOM [IKC-2
IloaroroBka k 2 OIIK-3, OIIK-4, | TectupoBaHue
TECTUPOBAHUIO [IKC-2
IToaroroBka k 2 OIIK-3, OIIK-4, | YcTHbIit onpoc /
yCTHOMY ompocy / [TIKC-2 cobecenoBanme
co0eceI0BaHNIO
IloaroroBka k 6 OIIK-3, OIIK-4, | BeicTymienue
BBICTYILICHUIO [TKC-2 (mokan) Ha
(moxmnamy) 3aHATUU
Hroro 12
Hroro 3a cemectp 72
Hroro 72

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

3aHSITUH
Buner yueOHoif
®opMupyemsie JEeATEeNbHOCTH
@OpMBI KOHTPOJIA
KOMIIETCHIINH Jlex. | IIpak. | Cam.
3aH. 3aH. pao.
OIIK-3 + + + Brictymuienue (okaam) Ha 3aHATHH, 3a4€T C
OIICHKOM, Y CTHBII onpoc / cobece0BaHume,
TectupoBanue
OIIK-4 + + + BricTynnenue (nokiian) Ha 3aHATUH, 3a4€ET C
OLIEHKOM, Y CTHBIH onpoc / cobecenoBanue,
TectupoBanue
[TKC-2 + + + Brictynnenue (okian) Ha 3aHATUH, 3a4€T C
OIICHKOM, Y CTHBIH orpoc / cobeceoBanue,
TectupoBanue

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4YaI0IIUXCs
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH
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N . MakcuManbHbIN
MakcumanbHbIN MakcuManbHbIN
0aJut 3a mepuoI Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yro KT ¢ Oasu 3a nepuos
mexay 2KT u na ceMecTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
BricTymnenue (qoknan) 10 10 5 25
HAa 3aHSATUU
3a4éT ¢ OIICHKOU 10 10 15 35
YcTHbI# ompoc / 5 5 5 15
cobecenoBanne
TectupoBanue 10 10 5 25
Htoro makcumyM 3a 35 35 30 100
TIEPHOJT
Hapacratomum ntorom 35 70 100 100

6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MmakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W (B

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUIMOHHYIO U MEXKIYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0aIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKTYHAPOIHYIO OLICHKY
Hrorosas cymma 6aiios,
OneHka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TaMYHO) (3a4TEHO) 90 — 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IUTEpaTypa

1. ®enopora, H.H. OcuoBsl pabotsl B ANSYS 17 [Dnexrponnsiit pecype] / H.H. ®enopora, C.A.
Banwsrep, M.H. Jlanunos, FO.B. 3axapoBa. — DnekTpoH. naH. — MockBa [DnekTpoHHbii pecypc]: MK
[Ipecc, 2017. — 210 c. [DnexTponnslii pecypc]: — Pexum gocryna: https://e.lanbook.com/book/90112.

2. KomnploTepHble TEXHOJIOTHU B HayKe, 00pa30BaHUU U MPOU3BOJCTBE IJIEKTPOHHON TEXHUKU
[DnexTponHBIi pecypc]: YueoHoe nocodue / B. B. Kpyunnun, FO. H. TanoBunkuii - 2017. 134 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7255.

3. OCHOBBI KOMITBIOTEPHBIX TEXHOJOTHI MPOCKTUPOBAHUS PATUOITICKTPOHHBIX CPENICTB: YueOHOe
nocobue / KO. II. Kob6pur - 2018. 56 c. [DnexkTpoHHBIN pecypc]: — Pexum nmoctyma:
https://edu.tusur.ru/publications/7906.
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4. KoMmproTepHBIE TEXHOJIOTHH B HAYYHBIX HcCienoBanmsx : yueoHnoe nocodue / E. H. Kocosa, K.
A. Kartxkos, O. B. Benbn [u ap.]. — CraBpomnons : CKOVY, 2015. — 241 c. — TeKcT : 2IeKTpOHHBIH //
Jlanb : PIEKTPOHHO-OMONMHMOTEUHas cuctema. [DIEKTpOHHBIA pecypc]: — Pexum pocrtyma:
https://e.lanbook.com/book/155228.

5. KoMmbloTepHble TEXHOJIOTUU B HAyKe U MPOU3BOJCTBE : METOJUYECKHE YKa3aHUs / COCTaBUTEIb
C. C. Konmmoroposa. — Cankrt-IletepOypr : CIIOI'JITY, 2021. — 44 ¢. — Texkcr : anexTpoHHbii // JlaHb :
PIEKTPOHHO-OMOMMOTEUHass cucteMa. [DJIEKTPOHHBIH pecypc]: — Pexum poctyma:
https://e.lanbook.com/book/200975.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

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

2. U6parumos, 1.M. OCHOBBI KOMIIBIOTEPHOTO MOJACIUPOBAHUSI HAHOCUCTEM [ DJIEKTPOHHBIN pe-
cypc] [DnekTponHsIi 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 rpyninoBOMYy IPOEKTHOMY OOYUYEHHIO JJISi CTYIEHTOB PaJMOTEXHUUYECKUX CHeHaIbHOCTEH /
B. II. AnekceeB, B. M. Kapaban - 2012. 81 c. [DnekTtponHbii pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/2536.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MTOCOOHSI

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

2. Monenu marepuanos B Engineering Data ANSYS Workbench 4.2 [DnekTponHnslii pecypcl:
Y4eOHO-MeToANYeCKOe TOCOOHe K CaMOCTOSITENIbHOM paboTe, MPaKTUUECKUM 3aHSATHSAM 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 CAMOCTOSITENILHOM paboTe, MPAaKTUYECKUM 3aHATUSAM U TaOOpaTOpHBIM paboTam
[DnNeKTpOHHBIH 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 ains By30oB / P. . Manukos. — Mocksa : M3narensctBo FOpaiit, 2022. —
223 ¢. — (Bpicmee o6pazoBanue). — ISBN 978-5-534-14575-5. — TekcT : 3N€KTPOHHBINA //
O6pazoBarensHas miaTdopma KOpaiit [caiiT]. (PexomengoBaHO ISl MPAKTYECKON U CAMOCTOSTEIHHOM
paboTsl). [DnekTpoHHbIH pecypc|: — Pexxum noctyna: https://urait.ru/bcode/497010.

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

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

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

8. MoaenupoBaHue AMHAMUYECKUX peXUMOB moacucteM POC: Metoanmdyeckue ykasaHHs K
nabopatopHoit padote / 0. I1. Kobpun - 2018. 33 c. [DnexktponHslil pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/8264.

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

Y4eOHO-MeTOoAMUECKIE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yYarOLUIUXCs

CornacoBaHa Ha noptane Ne¢ 61743 13


https://e.lanbook.com/book/155228
https://e.lanbook.com/book/200975
https://e.lanbook.com/book/156
https://edu.tusur.ru/publications/2536
https://edu.tusur.ru/publications/1211
https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vl1101-2/
https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vl1131/
https://urait.ru/bcode/497010
https://e.lanbook.com/book/209843
https://edu.tusur.ru/publications/8507
https://edu.tusur.ru/publications/8186
https://edu.tusur.ru/publications/8264

W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs 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 o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3/iejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

JlaGopaTopus HMPUKIAJHOTO MPOTPAMMHUPOBAHUS: ydeOHas ayIUTOPHS Ui TPOBEICHUS 3aHATUI
JCKIMOHHOTO TUNA, yueOHas ayIuTOpHUs IJs MPOBEACHUS 3aHATUN MPAKTUYECKOTrO THIA, yuyeOHas
ayIUTOPHS ISl IPOBEACHHS 3aHATUH Ja0OpPATOPHOTO THIA, yueOHas ayauTOpHs IS MPOBEICHHUS
3aHATUN CEMHHAPCKOTO THIIA, TIOMEIICHUE JJIsi KypCOBOTO MPOCKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX
paboT), moMeIIeHUe ISl TPOBEJCHUS TPYIIOBBIX U WHAWBUIYaTbHBIX KOHCYJIbTALUHN, TOMEIICHUE IS
MPOBEICHUSI TEKYIIETO KOHTPOJIS U MpoMexkyTouHou aTrrectannu; 634050, Tomckas obnacts, T. Tomck,
Jlenuna npocrnexT, 1. 40, 302 ay.

Onucanue nMeronerocs 000pya0BaHus:

- MynsTaMenua ycrporictBo Hisense HSONS300;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Google Chrome;

- Microsoft Office;

- Microsoft Windows;

- Mozilla Firefox;

- OpenOffice;

Jla6opatopus I'TIO / JlabopaTopusi aBTOMaTU3UPOBAHHOTO MIPOSKTUPOBAHUS: yueOHAas ay TUTOPHS
oJId MpPpOBCACHUA 3aHATUH JJEKIIUOHHOI'O THIIA, yqe6Ha51 ayauTopud A NpOBCACHUA 3aHATUH
MPaKTUYECKOT0 THIA, Y4eOHasi ayIuTOpHs IJIsl MPOBEACHUS 3aHIATHI J1abOpaTOpHOro THIA, ydeOHas
aAyauTOpH IJId IPOBCACHHUA 3aHATHH CCMHHAPCKOIo Tulia, MOMCIICHUC I KypCOBOI'O IMPOCKTUPOBAHUA
(BI)IHOJ'IHGHI/IFI KYpPCOBBIX pa60T), MOMCIHICHUEC JIs1 MPOBCACHHSA T'PYIIIOBBIX WU MHIWBUAYAJIbHBIX
KOHCYHLTaHHfI, MNOMCHICHUC OJId NPOBCACHUA TCKYLICTO KOHTPOJIA U HpOMG)I(}ITO‘IHOﬁ aTrTeCTanuu,
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnekt, 1. 40, 403 ay.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- Mynbtumenuiiaeiii mnpoexktop TOSHIBA;
- TeneBuzop-mouutop SAMSUNG;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:

- Acrobat Reader;

- Google Chrome;

- Microsoft Office;

- Microsoft Windows;

- Mozilla Firefox;

- OpenOffice;

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

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJIB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

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

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

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

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYUCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
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U MPOMEKYTOYHOI aTTecTaluu

Jlnst ouieHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Hassaumi pasfeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 OcHOBBI KOMITBIOTEPHBIX OIIK-3, OIIK-4, |BeicTymieHue [IpuMepHBIii IEpeyeHs TeM
TEXHOJIOT U TIKC-2 (mokian) Ha JUTS BBICTYTIIICHUS (JTOKJTa/1a)
3aHATUU Ha 3aHITUU
3auét c ouenkoii  |Ilepeuenp BonpocoB s
3a4eTa ¢ OLCHKON
VeI onpoc / [IpuMepHBIi TEpeUeHb
cobecenoBaHNe BOITPOCOB [IJIs1 YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
2 HayuHble ucClieIOBaHUS U OIIK-3, OIIK-4, |3auér c ouenkoit |IlepedyeHp BOMpOCOB MJist
BUIBI HAYYHOW WHPOpMALINN [IKC-2 3a4eTa ¢ OLCHKOM
YcTHBI# omnpoc / [IpuMepHbIii TEpeUeHb
cobecenoBaHue BOITPOCOB [IJIs1 YCTHOTO
ompoca / cobeceoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 CynepKoMIbIOTEpHOE OIIK-3, OIIK-4, |3auér c ouenkoit |IlepedyeHp BOpoCOB st
MOJICIIUPOBAHNE [IKC-2 3a4eTa ¢ OI[CHKON
YcTHbli onpoc / [IpumepHbIil nepeueHb
cobecenoBaHue BOITPOCOB JIJIs1 YCTHOTO
ompoca / codbeceroBaHUs
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
4 KoMnproTEpHOE OIIK-3, OIIK-4, [3auér c onenkoit |Ilepedyens BOmpocoB 1ist
MojaenupoBanue HaHocuctem | [TKC-2 3a4eTa ¢ OL[EHKOM
HOTYyIPOBOAHUKOBBIX Ycrablit onpoc / IIpuMepHBIii epeyeHb
YCTpOMHCTB cobecel0BaHNE BOIIPOCOB [IJIs1 YCTHOI'O
ompoca / cobece1oBaHUS
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 Pazpabotka u ontummzarust | OIK-3, OIIK-4, [3auér ¢ onenkori  |Ilepeuens BOmpocoB Jyist
AIEKTPOHHBIX CUCTEM [IKC-2 3a4eTa ¢ OI[EHKOM

YcTHbIi onpoc /

IIpuMepHBIil IepeyeHb

cobeceroBaHue BOIIPOCOB ISl YCTHOTO
ompoca / cobeceoBaHUS
TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN
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6 CxeMOTeXHUYECKOE OIIK-3, OIIK-4, |3auét c ouenkoit |Ilepeuenp BonpocoB s
MOJICIIUPOBAHUE [TIKC-2 3a4eTa ¢ OI[CHKON
VYcrHbI# onpoc / [IpuMepHBIii TIEpedeHb
cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
7 TennoBoit aHanus OIIK-3, OIIK-4, |3auér c oneHKoOMI [Tepeuens BompocoB ist
[IKC-2 3a4eTa ¢ OLCHKOM
YcTHBIH ompoc / [IpuMepHBIii TEpeUeHb
cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / cobecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
8 IIpo4HOCTHOI aHAIIN3. OIIK-3, OIIK-4, |BeicTymienue [IpuMepHBIil nepeyeHs TeM
Monanbhbiit, BUOpanuonssiii u |I[1KC-2 (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa/1a)
JUHAMUYECKHUI aHaIu3 3aHATUU Ha 3aHATUU
KOHCTPYKIHH. 3auér c ouenkoit  |Ilepeuenr BonmpocoB it
MexucuuIuiMHapHble 3aJa4n 3auera ¢ OLIEHKOM
YcTHblit onpoc / [IpuMepHBIil epeyeHb
cobeceroBaHue BOIIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
9 Lludppossie IBONHUKH OIIK-3, OIIK-4, |BeicTymieHue [IpuMepHBIii IEpeyeHs TeM
TIKC-2 (moka) Ha JUTSL BBICTYTITICHUS (JTOKJIa/1a)
3aHATHH Ha 3aHATUU

3a4éT C OLEHKOH

[Iepeuyens BOonpocoB 11
3a4era ¢ OLCHKON

VeI onpoc /

[IpumMepHbIi IEpedeHb

cobecel0BaHNE BOIIPOCOB ISl YCTHOTO
ompoca / codbeceroBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUMN

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkama oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YyJbTATOB OOyYEHHUS IO

JAUCLUILIINHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MIIM ()parMeHTapHbIe YMEHUH WU HABBIKOB WU
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO ¢bparmeHTapHble
OCBOEHHOE IIPUMEHEHHE
yMEHHE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCTIEKTUBBI PA3BUTHUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOSHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU AUCIUILTUHBIL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Onpenenure BepHBIit HAOOP CPENCTB, KOTOPBIE BXOAT B HH()OPMALIMOHHBIE TEXHOJIOTUU:
a) KOMIUIEKC TEXHHYECKHUX CPEACTB - CHUCTEMBI MPOTPAMMHBIX CPEACTB - CHUCTEMBI
OpraHU3alMOHHO-METOAMYECKOTO 00ECIICUCHHS;
b) cucTeMbl MPOrpaMMHBIX CPEJICTB - CUCTEMBbI OPTraHU3aMOHHO-METOANYECKOT0 00eCTIeYeHHS -
KOMIUIEKC TEXHOJIOTHUECKHX CPEJICTB;
C) KOMILJIEKC TEXHOJOTHYECKHUX CPEICTB - KOMIUIEKC TEXHHYECKHX CPEJCTB - CHCTEMBI
POTrPaMMHBIX CPE/ICTB;
d) HeT BepHOro BapHaHTa;

2. KoMmieke, Kakux NpoLeccoB Hambosiee MOJHO XapaKTepU3yeT TEOPETHUYECKHI METOo.
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uccaea0BaHus?
a) HaOJIoleHNne, HKCIIEPUMEHT, CPAaBHEHHE, U3MEPEHUE U BHITIOIHIETCS C LENbI0 HaKOTICHUS
CUCTEeMaTH4YeCKOil MH(pOpMAILINH O SIBICHUU;
b) m3ydyeHue CBOWCTB 00BEKTa MO ONPEACICHHOW MpOTrpaMMe C HCIOJb30BAHHEM
71a00paTOPHOTO WM MHOTO O0OpYJAOBAaHMS;
C) aHaJuM3, CHHTE3, CpPaBHEHHWE, paHXHpOBaHHE, o0oOmeHHe, abcTparupoBaHHE,
KOHKPETHU3AIUI0, CUCTEMATH3alHI0, (OpMATIN3aALNI0 SMIUPUUYECKUX U IKCIEPUMEHTAIbHBIX
JAHHBIX C LEIbI0 Pa3pabOTKH HOBBIX METOJOB PEIICHUS HAyUYHO-TEXHUUECKHX 3a/1a4;
d) mpouiecc HanmMcaHusl HAYYHOM CTaThbU, MOCBSIIEHHON pe3yJibTaTaM OPUTHHAIBHOTO HAyYHOTO
UCCJIEA0BaHUS WM MOCBSIIEHHONW pacCMOTPEHUIO paHee OMyOJMKOBAaHHBIX HAYYHBIX CTaTeH,
CBSI3aHHBIX OOIIEH TEMOI;

3. Kak npaBujibHO IPOBOAUTH SKCHEPUMEHTAIBHBIE UCCIIEA0BAHNUS?
a) CuctemMaTHyecKy MPOBOIUTH HAOIIOZCHHE, SKCIIEPUMEHT, CPAaBHEHUE U U3MEPEHUE C IIEJIbIO
HaKoIUIeHUs HH(pOpMaIuu o mporecce (SIBJICHUN);
b) IIpoBoANTE M3yUYeHUE CBOUCTB OOBEKTA MO OMPEACICHHON MPOTpaMMe C UCIOJIb30BAHHEM
71a060pPaTOPHOrO WK HHOTO 000PYI0BaHMUSI, C OCIEAYIOIIUM BBIITYCKOM MPOTOKOJIA UCIIBITAHUN;
¢) CucremMaTHyeCKH MPOBOJUTh aHAJIM3, CUHTE3, CPaBHEHHUE, PaHKUPOBAHHE, 0000IIEeHHE,
abcTparupoBaHue, KOHKPETU3ALUIO, CUCTEeMATH3alI0, (opManu3anuio SMIUPUUYECKUX U
HKCMEPUMEHTAJIbHBIX JTAaHHBIX;
d) 3amosHATH MPOTOKOJ MCIBITAHUW HAKOIUICHHYIO CHUCTEMAaTHYECKyI HH(pOpManuio o
SBJICHUY;

4. Yto HE0OX0IUMO, YTOOBI pa3paboTaTh TE3UCHI IOKJIA/a WIIH BHICTYIUICHUS ?
a) Kpatko chopMynupoBath U U370KUTh OCHOBHBIC HAyYHbIE UCH 10 TEME UCCIIETOBAHMUS;
b) Hanucath 3aKkOHYEHHOE MPOU3BEIECHUE MOCBAILICHHOE pe3yJibTaTaM OPUTHMHAIBHOTO
HAyYHOTO UCCJIEIOBAaHUSI WM MOCBAIIEHHOE PACCMOTPEHUIO paHee OMyOJIMKOBAHHBIX HAYYHBIX
cTaTel, CBA3aHHBIX OOIIEH TEMOI;
c) BrimycTuTh Hay4yHOE MJIM HAYUYHO-NOMYJISIPHOE H3JaHUE, COJEpikallee MOJHOE U
BCECTOPOHHEE HCCIIeIOBaHUE OJHON MPOoOJIEeMbl JIM TEMbl M MpHUHAJJIEKALIee OTHOMY WU
HECKOJIbKMM aBTOPaM;
d) PazpaboraTe myOnIMKaInio, TOMOJHSIONIYI0 WIIH 3aMEHSIONIYI0 YaCTUYHO WJIU MOJTHOCTHIO
YUYCOHHK;

5. Kakoii u3 mporeccoB HE BXOJIUT B CTPATErUI0 Pa3BUTHUS COBPEMEHHBIX MH()OPMAIMOHHBIX
TEXHOJIOTHI B HAYYHOH AEATEIbHOCTH?
a) Co3naHue TEXHOJOTHMYECKUX YCJIOBHH, ammapaTHbBIX M HNPOTPAMMHBIX CPEJACTB,
TEJIEKOMMYHHUKAIIUOHHBIX CHUCTEM, OOECHeyMBaIONIUX HOpMalibHOE (DYHKIIMOHMPOBAaHUE
Hay4YyHOU AESATEIbHOCTH;
b) ObecnieueHne MHAYCTPUATHHO-TEXHOJOTHUECKON 0a3bl Il HAYYHBIX UCCIICIOBAHUHN, B TOM
YHUCJIe ¢ MHTerpanuen ¢ BeAyIIUMH HayYHBIMH, POU3BOACTBEHHBIMU U 00pa3oBaTEIbHBIMU
LEHTPaMu;
c) Hcnonp3oBaHne UMIOPTHBIX KOHKYPEHTOCIMOCOOHBIX MH(GOPMALIMOHHBIX TEXHOJOTHH U
pecypcoB;
d) [HoaroroBka kBanu(PUUUPOBAHHBIX KaJpPOB U pealu3alusi KOMIUIEKCHOTO BHEAPEHUS
MH(OPMALMOHHBIX TEXHOJIOTHH B cepy MPOU3BOJCTBA, yIpaBieHUs, 00pa3oBaHusl, HAYKU U
ap.;

6. Kakoli u3 BHJOB MO3HABATEIbHOW NEATEIBHOCTH OTHOCUTCS K NPHUKIJIATHBIM HAyYHBIM
ucciaea0BaHusAM?
a) OcoObIif BUJ TO3HABATEILHOM JEATEILHOCTH, HAIIPABICHHON Ha MOJy4YeHHE, 000CHOBAHHUE U
CUCTEMAaTHU3alllI0 HOBBIX 3HAHUI, KOTOpAas pealn3yeTcs ¢ IOMOIIbIO HAYYHbIX UCCIIEI0BAaHUM;
b) UccnenoBanue, 3a1aqa KOTOPOTO COCTOUT B pa3pabOTKe WIIM MPOBEPKE HOBBIX TCOPUHN WU
TUIIOTE3, UMEIOINUX OOUIMN XapakTep U MPUMEHHUMBIX K ONpEAeIeHHOMY KJlacCy SIBICHUH,
MIPOIIECCOB MM OOBEKTOB;
c) UccnenoBanus, HanpaBlieHHbIE Ha MPUMEHEHHE HOBBIX HAYUYHBIX 3HAHUUM JJIS1 JOCTHXKEHUS
MPAKTHUYECKHX IIeJIel U pelIeHHs] KOHKPETHBIX 3aay;
d) Her BepHoro oTBeTA;

7. Kako# U3 BUJIOB MIO3HABATEIBLHON JMEATEILHOCTH OTHOCUTCS K (DYHIaMEHTAIbHBIM HAYYHBIM
ucciaeaoBaHusAM?
a) OcoObIi BUJ TO3HABATEILHOM JEATEILHOCTH, HAIIPABICHHON Ha MOJy4YeHHE, 000CHOBAHHUE U
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CUCTeMAaTHU3all1I0 HOBBIX 3HAHMI, KOTOpAas pealn3yeTcs ¢ IOMOIIbIO HAYYHBIX UCCIIeI0BAaHUM;
b) UccnenoBanue, 3a1aqa KOTOPOTO COCTOUT B pa3pabOTKe WIIM MPOBEPKE HOBBIX TCOPUMN WU
TUIIOTE3, UMEIOINUX OOUIMN XapakTep U MPUMEHHUMBIX K ONpEAeIeHHOMY KJlacCy SIBICHUH,
MPOIIECCOB MM OOBEKTOB;

c) UccnenoBanusi, HanpaBlieHHbIE Ha MPUMEHEHHE HOBBIX HAYUYHBIX 3HAHUUM JJIS1 JOCTHXKEHUS
MPAKTHUYECKHX IIeJIel U pelIeHns] KOHKPETHBIX 3a7a4;

d) Her BepHoro oTBeTA;

8. K kakoMy BHJly TEXHOJIOTHUH Bl OTHECETE TEXHOJOTUH KOMILJIEKCHOW KOMITbIOTEpHU3aIu chep
MIPOMBIIIJIEHHOT'O MTPOU3BO/JICTBA, 11eJIb KOTOPOH YHU(UKALNUS U CTaHAAPTU3ALUs JOKYMEHTAUU
(TpOEKTHOM, TEXHOJIOTHYECKOM, MPOU3BOJCTBEHHON, MAapKETUHTOBOM, KCILTyaTallHOHHOMN)
IIPOMBIIIICHHON MPOAYKLUMU Ha BCEX 3Tamax ee >KU3HEHHOTo IHKiIa?

a) CALS texHonorus;

b) HTEpakTUBHAS TEXHOJIOTHUS;
¢) be3bymMakHast TEXHOJIOTHSI;
d) Hpyroe;

9. Kakue cucteMbl HCMONB3YIOT IS PELIEHHUS KOHCTPYKTOPCKHMX 3a7ad U oQOopMIIEHUS

KOHCTPYKTOPCKOW JOKYMEHTaluu?
a) CAD;
b) CAM;
c) CAE;
d) CALS;
10. Kakue crucTeMbl UCMOIB3YIOT ISl MHKEHEPHBIX PACYETOB, B TOM YHUCIIE JUIsl MOACIUPOBAHUS?
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 KOMIBIOTEPHOTO MOJAECIUPOBAHUS A
HaHOCUCTEM?
a) OTCyTCTBYeT MadbHHM MOPSAIOK, CBOMCTBEHHBIN KPUCTAJIJIAM U TIO3BOJISIONIUN YMEHBIIUTh
YHUCJIO CTeTeHEeN CBOOOAbI CHCTEMBI;
b) bauxHUN TOPSAMOK, XapaKTEpHBIH JIs XKUAKOCTEH, HE TO3BOJSET ONPEACIUTH
(GyHKIIMOHAJIbHBIE CBOMCTBA HAHOMATEPUAJIOB;
c) Ilpu moxenupoBaHMU Ha aTOMHOM YPOBHE MaKpoOOBEKTOB MPSIMOE MOJEIUPOBAHHUE B
NpUOIMKEHUH MOJIEKYJISIPHOM IMHAMUKH U, TeM OoJiee, KBAaHTOBOW MEXaHUKU 3aTPYAHUTEIBHO
JIa)Ke C UCIIOJIb30BAaHUEM COBPEMEHHON KOMITBIOTEPHON TEXHUKH;
d) Bce nepeuncneHHbIe aCTIeKTHI;
13. Jlns gero MosxeT ObITh pa3padoTad MU POBOM TBOHHUK?
a) [IpousBojcTBa;
b) Uznenws;
¢) Jns mpousBoacTBa U U3AENUS;
d) Her BepHoro oTBeTA;
14. UTO MOXHO OTHECTH K MOHATHIO «IU(PPOBOI TBOWHHUK MTPOU3BOACTBAY?
a) JleranpHOE MOIENMpPOBaHWE KOHPUTYpAIUi (PU3UUECKUX CYHNIHOCTEH M JTMHAMHUUYECKOE
MOJIETTMPOBAaHUE U3MEHEHUH MPOIYyKIMH, POIIecca U PeCypCoB B IPOIECCE MPOU3BOJICTBA;
b) Cucremy, cocTosmryo U3 NUGPOBON MOJIEIN U3ACIHSI U JBYCTOPOHHUX HH(POPMAIIMOHHBIX
CBsI3el ¢ u3nenueM (TIpu HATMYUU U3eus1) U (M) €T0 COCTaBHBIMH YaCTSIMH;
¢) Crnenudukamuio KOMIETECHIIMW MepcoHalla, 00opyaoBaHUs, (PU3MUYECKHX AKTHBOB,
MaTepuajJbHbIX PECYPCOB U ONepaluii, HEOOXOIUMBIX ISl BBIOJIHEHUS TPOU3BOJCTBEHHOTO
npolecca;
d) Her BepHoro oTBeTA;
15. UTo MOXHO OTHECTH K MOHATHIO «IU(PPOBOI TBOWHUK HU3ICTHSD» ?
a) Cucrtemy, COCTOSIIYIO0 U3 HU(POBON MOJEIH U3AENUS U IBYCTOPOHHUX MH(GOPMAIIMOHHBIX
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CBsI3el ¢ u3nenueM (TIpu HAJTMIUHU U3eus1) U (M) €T0 COCTaBHBIMH YaCTSIMH;

b) [ludpoBoii TBOMHUK, HAMTOJHEHUE U (DYHKIIMOHATBHOCTh KOTOPOTO OMPEALIACTCS B X0/
pealin3aluy CTaAuu pa3paboTKU U3AENIus;

¢) LudpoBoii N1BONHUK, HAMOJHEHUE W (PYHKIIMOHAIBHOCTh KOTOPOTO OINPEAEIISIETCS B XO/€
pealin3aluy CTaJANU SKCIUTyaTalluu U3Aeusl.

d) Her BepHoro oTBeTA;

16. Kak Ha3bpIBaeTcsa CUCTEMa, COCTOALIAs M3 TEXHUYECKUX CPEACTB, MNPOTrPaMMHOTO,
METOJIMYECKOTO U OpPraHU3alMOHHOr0 obOecreueHus M KBaJu(UIUPOBAHHOIO MEpcoHaa,
npeaHa3HauYeHHas JJIsl MPOBEICHUS TOJUTOHHBIX MCIBITAHUNM KaK pe3yJibTaTa UCCIEeIOBAHUS
CcBOMCTB U(ppoBoi Moaenu (Wi UG POBOrO TBOWHUKA)?

a) [{udporoii (BUpTyanbHBIN) UCIIBITATEIIHHBIN TTOJIUTOH;
b) Ludpooii (BUPTyaIbHBIN) UCTIBITATEIIHBINA CTEHI;

¢) lludporsie (BUpTyaIbHBIC) UCTIBITAHHS;

d) HarypHblif uCTIBITATEIHHBIN MTOJTUTOH;

17. JIns Kakoro M3eusl MOKET OCYIIECTBIATHCS pa3paboTka nudpoBoro 1BoNHUKA?

a) Jlns pazpabaTeiBaeMOTo M3/EIHS;

b) Jlnst cipoeKTUPOBAHHOTO M3/IEITHS;

¢) s skcmryatupyeMoro u3aenus;

d) [lns Bcex BBIMICTIEPEYUCIICHHBIX CTaIHMH;

18. Kako# Bua MOIETUPOBAHUS MOYKHO OTHECTH K UMHUTAITMOHHOMY MOJEIUPOBAHUIO?

a) Onucanue oOBEKTOB, B TOM 4YHcCJIe B (opMe aIroOpuTMOB, IPH KOTOPOM OTpPakaeTcs
(BOCTIpOM3BOUTCS) KaK CTPYKTYypa CUCTEMBbI, UTO JOCTUTAETCSI OTOKIECTBICHUEM AJIEMEHTOB
CHUCTEMBI C COOTBETCTBYIOIIMMHU 3JIEMEHTAMU aJITOPUTMa, TaK U MpoIecc PYyHKIMOHUPOBAHUS
CUCTEMBI BO BpPEMEHH, TO €CTh IOCJIEI0BATEILHOCTh COOBITHIA;

b) Onucanue 0OBHEKTOB, B TOM 4HCIie B (OpME alTrOPUTMOB, IMPU KOTOPOM OTpakaeTcs
(BOCTIpOM3BOUTCS) KaK CTPYKTYypa CUCTEMBbI, UTO JOCTUTAETCSI OTOKIECTBIEHUEM AJIEMEHTOB
CHUCTEMBl C COOTBETCTBYIOIIMMHU 3JIE€MEHTAaMHU ajJropuTMa, HUCKJIYas Mpolecc
(GYHKIIMOHUPOBAHUSI CUCTEMBI BO BpEeMEHH, 0€3 yueTa MOClIeA0BaTEeIbHOCTH COOBITUH;

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

d) JletanpHOoe MoaenupoBaHHe KOHGHUTYpaluii GU3MIECKUX CYINIHOCTEH M JTHHAMHUUYECKOE
MOJIETTUPOBAaHUE U3MEHEHUH NMPOIYKIUH, MPOLIECCa U PECYPCOB;

19. Kak onpeznensiercss TOYHOCTb MOJIENN?

a) TouHocTh MOJIENH OMpeieNseTcs] KaKk CTENeHb COBMAICHUS BHIXOIHBIX MTapaMEeTPOB MOJETHU U
00BEKTA;

b) TouHoCTh MOZIENHU OMpEEsAeTCs KaK CTENEeHb COBMAICHUs BXOIHBIX MapaMeTPOB MOJIENHU U
00BEKTa;

¢) ToyHOCTh MOJENH OMpeAeNsieTcs KaK CTeNeHb COBIAJACHUS BO3MYIIAIONIUX MapaMeTpOB
MOJIENIM ¥ 00BEKTA;

d) Her BepHoro oTBETA;

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

a) BrlsiBieHHe aHOManuu B MPOU3BOACTBEHHBIX Ipolieccax, yIpaBieHHE B peKUME peaabHOro
BPEMEHH, aHATUTHKA B aBTOHOMHOM PEKUME;

b) IIpoBepka paboTOCIIOCOOHOCTH, MPEAUKTUBHOE OOCITYyKUBAaHUE, CUHXPOHU3UPOBAHHBIN
MOHHUTOPHHI/OMOBELICHUS;

¢) OnTuMu3anus ynpaBieHHs] IPOU3BOJICTBEHHBIM MPOLIECCOM, aJamnTallus Mmpolecca, aHalu3
OOJBIINX JTAHHBIX, MAIIMHHOE O0YYCHHE;

d) Bce BapuaHThI MpaBUIIBHBIC;

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. Hayka — ocHOBHBbIE OIlpeneneHu s, LeIu U 3a1a4H;

HayuHoe uccienoBanue, OCHOBHBIE 3TaIlbl, (POPMBI IIPEACTABICHUS HAYYHBIX PE3yJIbTaTOB;

. neonorus mareMaTiueckoro (KOMIbIOTEPHOTO) MOJICIMPOBaHUS, IIpeiokeHHast A.A. Camap-
CKUM;
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[a—
SO

1.
12.
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.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.

W —

Urto Takoe nmpeacka3zaresibHOe MOICIMpOBaHUE?
Uto MOXKET mpeacKa3aTeIbHOE MOICTIUPOBAHUE?
Urto Takoe cueHapuii MOAEITUPOBAHUSA?
UeM xapakTepHu3yeTcs CI0AKHOCTh KOMIIBIOTEPHON MOJEIN M HA YTO 3TO BIUSIET?
JaiiTe moHsTHE (CBOMMHU CJIIOBaMH) «0OpaTHO» 3a1aun?
[Haiite onpenenenne noustuid AUX u ®YUYX;
Kaxue tunier CBU-anmemenToB BaM n3BecTHBI (TIepevyunciinTe);
Kaxkue tumnbl anTeHH BaM n3BecTHBI (epeyncinTe);
OcCHOBHbBIE TAKTUKO-TEXHUYECKHE XapaKTEPUCTUKU aHTEHH (TIepEeYHCIIUTE);
CyTbh M€TOZ]a aCUMIITOTHYECKOTO aHaJIM3a TapMoHndeckoro curHana (AWE);
Nmmenanc, agMuTTaHc, S-mapaMeTphl (1aliTe OnpeIeeHus);
Huarpamma CmutTa (Kpyroasi 1uarpamma IOJIHBIX COITPOTHBIICHHN );
bivoxnsa 1 naneHss 30Ha OM-HU3TydeHUS;
[Tepeuncnure TUIBI Kabenei v IMHUN TIepeaay;
JaiiTe onpeneneHue MOHIATHI UMIIEAaHCa, aIMUTTaHCa, CKUH-3(PdeKTa;
Kakvumu (mapa3uTHBIMI) TapaMeTpaMH ONIEPUPYIOT MPHU pacuére kabenel u TMHuM nepenay’?
[aiite onpeneneHre NOHATHS HHAYKIIMOHHOTO HarpeBa;
[aiite onpeneneHre NOHATUN JJIMHHOW U KOPOTKOM JIMHUH TIepeay;
OnuimuTe CyTh UMITYJIbCHON peICKTOMETPHH Kabee U TUHUHN Tiepeaay;
Onumute ¢pyakuuonan moaynis [omynpoBoguauku [10 Comsol;
Onumute ¢pynakauonan moayis Teronepenada [10 Comsol;
Onumute pyakuuonan moayis Paguodacrorsr [IO Comsol;
Onumute pyuakauonan moayiast MEMS T10 Comsol;
Onumute ¢pyuaknuonan moayisi AC/DC I10O Comsol,
Onumute pyHkroHan moayias Mexannka koHcTpykiuid [10 Comsol;
[IpuBenute ypaBHeHue Makcgeia-bosbiimana;
[IpuBeaute ypaBuenune @epmu-/upaka;
[lepeuncnute ¢Qusnyeckue CBOWCTBA MaTepuaIoB HEOOXOAUMBIE IJsI MPOBEACHUS
AIIEKTPOMAarHUTHOTO MOJIETUPOBAHUS;
[lepeuncnure METOIbI YCKOPEHUS YACTOTHBIX PAcUETOB (MOIECIUPOBAHNUSA);
Uto Ha3bIBAIOT TEMIIEPATYPHBIM IOJIEM, IPAIUEHTOM TEMIIEPATYPhI?
Uto Ha3bIBAIOT HANPSKEHHO-1€(POPMUPOBAHHBIM COCTOSTHUEM?
B 4ém cyTh MogansHOTO aHanm3a’?
[lepeuncnure BUabI epeaadyu TEMIOBOM YHEPTHM;
JaiiTe onpeneneHre U HA30BUTE €IUHUIIBI U3MEPEHUS CIEAYIOIUX (PU3NUECKUX BETHUNH:
TEIIOBOM MOTOK, MJIOTHOCTH TEIJIOBOI'O MOTOKA, KOAPPUIIMEHT TEIIONPOBOAHOCTH.
[lepeuncnure Tanbl UMUTALIMOHHOTO (KOMIBIOTEPHOT0) MOJCIUPOBAHUS METOI0M KOHEUHBIX
AIIEMEHTOB?
[lepeuncnure auamna3oH 3HaYeHUH K03 PHLIMEeHTa TEMTONPOBOIHOCTH METAJJIOB, HEMETAJ-
JIOB, KHIKOCTEH 1 ra3os.
[lepeuncnure omMOKKM MAaTEMAaTUYECKOTO MOJICIUPOBAHMUS,
Uto onpenemnsitoT reoMeTpruIecKue U GU3NIEeCKUe yCIOBUsA?
Urto onpenensioT HayaJbHbIC U TPAHUYHBIE YCIOBUS?
[lepeuncnure uznyueckue cBOCTBa MaTepraioB HEOOXOANUMBIE AJIsl IPOBECHHS TETJIOBOTO
MOJICIIUPOBAHUS (TEIIIOBBIX PACUETOB).
Chopmymnupyiite 3akoH Ctedana — bonbimana.
Chopmynupyiite 3anauy Jupuxie nu Helimana,
[lepeuncnure rpaHuYHbIE YCIOBHSI IPU MEXAHUUYECKOM aHAJIM3E;
Jaiite onpeneneHne «npeaHanpsHKEHHOTO COCTOSHUS;
[Tepeuncnure BUABI MEXaHUICCKUX BUOPAIIHIA;
JaiiTe moHsITHE COOCTBEHHOM YaCTOTHl KOHCTPYKITHH;
Uro Ha3bpIBAIOT CTALlMOHAPHBIM U HECTAIIMOHAPHBIM MOJEIUpOBaHUEM (pacuéTom)?

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

ABTOMAaTU3UPOBAaHHBIE HH()OPMAIIHOHHBIE CUCTEMBI;

. Murennexryansusie CAIIP;
. CucTeMbl aBTOMaTU3allUM HAyYHBIX UCCIEIOBAHNM;
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._.
e A

11.
12.
13.
14.

Nk WD

11.
. Iloctpoenue 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.

COXIR

CASE-texnoornuy;

CALS-texno0THY;

TenekoMMyHUKallMOHHbBIE U HH()OPMALIMOHHBIE TEXHOJIOTMH 00yUYEeHHUS;
MynbTUIIpOIIECCOPHBIE KOMITBIOTEPHI;

Pacnpenenennbie mporpaMmbl. T€XHOJIOTHS KIIMEHT-CEPBED;
OBOJIIOIMOHHOE MOJIEIUPOBAHHUE, TCHETUYECKUE AJITOPUTMBIL;
HuTennekTyanbHble MyJIbTHar€HTHBIE CUCTEMBI;
[IpenckazaTenbHOE MOACTUPOBAHNUE;

KomneioTepHast rpaduka B HAy4HBIX UCCIEIOBAHUSAX;
DIIEKTPOHHBIE CPE/ICTBA 00YUEHUs, METUa00pa30BaHUE;
CBoOojHast TeMa 1o BRIOOPY CTYyACHTA.

9.1.4. [IpuMepHBIi NepevYeHb BONPOCOB /ISl YCTHOTO ONpoca / codece10BaHUs

HcTopus ¥ nepcneKTUBbI pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUI;

CynepKOMIIBIOTEPHOE MOJIETUPOBAHUE;

IIpenckazaTenbHOE MOAECIUPOBAHNE CIIOXKHBIX CUCTEM;

KomMmnbproTepHOE MOIEIMPOBAaHUE HAHOCUCTEM;

MopenupoBaHue MOJyHPOBOAHUKOBBIX YCTPONCTB: MOJIEBOI'O TpPaH3UCTOpa; (oTOoAMOAA

(MynbTHDHU3UKA);

Pacuér snexTpocraTiHuecku Bo30yKIaeMOro KaHTUIIEBEPa;

MopenupoBaHue be303JIEKTPUIECKUX YCTPOMCTB;

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

PazpaboTtka puiabTpOB, aHTEHH M BOJIHOBOJIOB B MUKPOBOJTHOBOM U ONITUYECKOM JTHAMa30HE;
MexaQuCUUIIMHAPHOE MOJAEIMPOBAHUE 3JIEKTpoMexaHuueckux cucreM (MOMC) u

IIbE303JIEKTPUUECKUX YCTPOUCTB;

[Ipumenenne [10 COMSOL niig aHanu3a noaynpoBOAHUKOBBIX CUCTEM;

3amanue noptoB B [I0 COMSOL;

Onucanue ToHKHX cinoeB MeTamn3anuu B I1O COMSOL;

Yuér mynsrupuznyeckux 3¢gpdexros 8 II0 COMSOL,;

Orpanundenue pacueTHoii obnactu u ucnonszoanue PML B [10 COMSOL;

IToctpoenue kauectBeHHou ceTku B I10 COMSOL;

Yckopenue pacueToB B yacToTHOM obnactu B [10 COMSOL;

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

YacToTHbIE XapaKTEPUCTUKH S-IIapaMeTPOB U UMIIETAHCA;

Juarpammsl CMmuTa;

HccnegoBaHnue coriiacoBaHMs,

PacueT mousieil B nanbpHel 30He, ompeaeneHue kod(pdHUIIMEHTa HANPABICHHOTO JEHCTBUS
(Directivity) u koa¢d¢punmenrta ycuienus (Gain);

[IpuHUMIIBI MCTIOIB30BAaHUS CUMMETPUH;

MonenupoBaHie aHTEHH B peXUMe IPUEMA U KOMIUIEKCHBIX PAaCU€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, IIEKTPUUECKUX MAIIUH, MOCTOSHHBIX
MarHuTOB U JIPYrOro MarHUTHOTO 000pyIOBaHMUS;

HccnenoBanue CBS3aHHBIX MEXIUCIUIUIMHAPHBIX 3(P(PEKTOB: HArpeB M OXJaXJCHHE
ANEKTPOTEXHUKHU (B T.4. JUKOYJIEB U MHAYKIMOHHBIA HArpeB), 3JIEKTpUUECKHE MPOOOU B
IEKTPOTEXHHUKE, 3(P(eKTh B TmIJa3Me, TPAaCCUPOBKY 3apsKEHHBIX YacTHII,
nekTpoMexaHndeckue ¥ MOMC-cucrtemsl;

OnexTporexHuyeckoe MoaenupoBanre B B COMSOL Multiphysics;

TeXHUKH MOAEINPOBAHUS HHIAYKTOPOB;

ITpocreimmii uaaykrop (DC n AC ananus);

MuoroBuTKoBas karymka (OrpaHudueHue pacueTHON 00JaCTH U MCIIOB30BaHUE CUMMETPHIA);
JlonomHUTENbHBIN (PYHKIIMOHAN U IPUMEPHL;

Monenuposanue kabeneit B COMSOL;
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35. Pacuért xoakcHaJIbHOTO Ka0es;

36. MoaenrpoBaHue JIIMHHBIX JIMHUH;

37. CBY-ananu3 nuHM nepeaay;

38. IIpumepsl MOAETUPOBAHUS CUCTEM OXJIAXKICHHUS AJIEKTPOHUKH U TEIJIOBOTO aHAIIN3a;

39. MHcTpyMEHTBI penieHus 3a/1a4 TEMI0BOr0 aHAJIN3a;

40. IEMO: oxnaxaeHue paauaTropa;

41. MaremaTuyecKkue MOJEIU U METOIbI pacuéTa KOHTAKTHOT'O B3aUMOCHCTBHUS;

42. KOHTaKkTHOE TEPMHUYECKOE COMTPOTUBIICHHUE;

43. KOHTakTHOE 3JIEKTPUYECKOE COMTPOTUBIICHHUE;

44. MexaHn4ecKne KOHTAKTEHI,

45. JEMO: OxnaxJieHue paanaTopa;

46. IEMO: JI>x0yneB HarpeB 3JEKTPUYECKOTO BBIKJIIOYATENS;

47. YucieHHoe MOACIUPOBAHUE PA3IMYHBIX MEXaHU3MOB MEPEHOCA TEIJIOTHI;

48. Temmosoit ananmu3z 8 COMSOL Multiphysics;

49. OxnaxaeHue UHTETPaJIbHOU CXEMBI;

50. 3arBepaeBaHUE METAINIA;

51. Mogaenu TUHENHBIX YOPYTHX, CBEPXYNPYTHX, YIOPYTrO-IUIACTUYHBIX, BSA3KO-IUIACTUYHBIX U
MOJI3Y4YHX MaTepuasos;

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

53. Mexanuka koHcTpykuuii B COMSOL Multiphysics;

54. CraTndecKuil aHaJIn3;

55. Jedopmariust pe3nHOBOTO YIUIOTHUTEIS;

56. Ilnactuueckas nedopmaius pu pacTsHKCHNH,

57. Tlonb30BaTeNbCKUE MOJICII MaTEPUATIOB;

58. CraTtnueckuii aHaIu3 C ITIOMOIIBIO BHEIIHEH OMOIMOTEKY;

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

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

61. Iunamuyeckuit ananu3 (Time Dependent) Ha MpUIIOKEHHYIO K CHCTEME HUMIYJbCHYIO
Harpy3Ky, B T.4. HACTPOWKA periaTesien;

62. MHCTpyMEHTHI M HACTPOUKH 11 3P PEeKTHBHOTO MOAAIBHOTO aHam3a cucteM: Time-Dependent
Modal u Frequency Domain Modal;

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

64. XapakTepHbIe JIEMEHTHI ocToOpaboTkH, B T.4. brictpoe dypre [IpeodpazoBanue (FFT),
aHUMaIlMM COOCTBEHHBIX MO/, TuarpaMmMbl KamoGeria;

65. Pemenne ooparnoii 3amaun 8 COMSOL Multiphysics;

66. Nuactpymentsl ontumusaiiuu B COMSOL Multiphysics;

67. OnTtuMu3anus TeIIOBOTO PEKUMa padOTHI;

68. MuHMMU3aIUs MaCChl KOHCTPYKIINH;

69. ITon6op byHKIMH 715 TOTYYSHHBIX PaHEe MPOU3BOJIBHBIX TAHHBIX.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IIONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM

CornacogaHa Ha noprane Ne 61743 24



y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUN.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tadmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAllbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsl 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I1€YaTHOH (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.
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[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOPMAITUH:

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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