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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 1 cemectp Bcero Ennnunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
JlaGopaTopHbie 3aHITHS 36 36 4acoB
CamocTtosarenbHas pabora 54 54 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 YacoB
OG1ast Tpy10eMKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
OK3aMeH 1

Tomck
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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. I/IsyquHe MCTOOOB U AJITOPUTMOB MATCMATHYCCKOI'O MOACIIMPOBAHUS IMPOLUCCCOB IJIA PCIICHUA
OGIJ_IGI/IH)KGHepHLIX, KOHCTPYKTOPCKUX U TCXHOJIOT'MUCCKHUX 3aJay.

1.2. 3agauy AUCHUILIUHBI

1. O3HaKOMHTHCSI C OCOOCHHOCTSIMU MAaTEMaTUYECKOTO MOJIECIUPOBAHUS TEXHUUYECKUX O00BEKTOB
Ha MUKpPO-, MaKpO- U METa-ypOBHSIX.
2. OBiazneTh METOAAMU KOMITBIOTEPHOI'O MOJIEIMPOBaHUS TiporieccoB B POC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).
Yacte Ostoka gucrmiing: O0A3aTeIbHas 4acTh.
Monyne quctumiui: Crienmanu3upoBanHbiii Moaynb (hard skills — HS).
Nunexc qucuumiunsl: 51.0.02.02.
PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-4. Cnocoben
paszpabaThIBaTh U
MIPUMEHSATH
CIIeIUATTU3UPOBAHHOE
MIpOrpaMMHO-
MaTeMaTHYECKOe
obecneyeHue st
MIPOBEICHUS
HUCCIIEIOBAHUN U
pEIICHUS MHKCHEPHBIX
3a1a4

OIIK-4.1. 3naeT MeTOObI
pacdeTa, MPOSKTUPOBAHUS,
KOHCTPYUPOBAHUS U
MOJICpHU3AIMU 00BEKTOB
npodeccCuoHaIbHON
JEITEIILHOCTH C
HCIIOJIBL30BAHUEM CUCTEM
aBTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUS

3Haer MCTO/JbI pacdyc€Ta U (I)YHKLII/IOH&]'ILHOFO
IMPOCKTUPOBAHUA TCXHUICCKHUX 00BEKTOB C
HCIIO0JBb30BaHHUECM CUCTEM
ABTOMATHU3UPOBAHHOI'O ITPOCKTHPOBAHUA

OIIK-4.2. YMmeeT BBIOHpAThH
HaKeThl PUKIIAIHBIX
IpOTpaMM JUJIsl pEIICHHS
3a/1a4 MpoQecCHOHATBHON

YMmeet BbIOMPATh MAKEeThl PUKIATHBIX
nporpamm st MOJACIUPOBAHUA TCXHUYCCKUX
00BEKTOB HAa MAKPOYPOBHE

JeSATEIIBHOCTH
OIIK-4.3. Braneer Biageer coBpeMeHHBIMM IPOIPaMMHBIMH
COBPEMEHHBIMU cpencTBaMu (QyHKIIMOHAIBLHOTO
IIPOrPaMMHBIMU CPEACTBAMU | IPOEKTUPOBAHUS TEXHUUECKUX OOBEKTOB
MOJIETTUPOBaHUS,

MMPOCKTUPOBAHHUA U
KOHCTPYHPOBaHUS OOHEKTOB
npodecCuoHATbHON
JIESITCIIBHOCTH

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-11. Cniocoben ITKP-11.1. 3naeT meToabl 3HaeT MeToIbl pa3paboTKu (P PEKTHUBHBIX
pa3zpabaThIBaTh pa3paboTku 3G HEeKTUBHBIX QJIrOPUTMOB MHOTOBAaPHUAHTHOTO aHAJIU3a U
3¢ (deKTUBHBIE AJITOPUTMOB PEIICHUS CHHTE3a TEXHUYECKHX 00BEKTOB
AJTOPUTMBI PEIICHUS HAy4YHO-UCCIIEA0BATEIIbCKUX
c(OpMyYITHPOBAHHBIX 3azad.
3a/a4 € uCnoJyib3oBaHueM | [IKP-11.2. Ymeer YMeeT npeACTaBUTh alrOPUTMbI PEIICHUS
COBPEMCHHBIX SA3bIKOB | \CII0/IB30BaTh AT OPUTMBI 3a71a4 C UCTIOJIb30BAHUEM A3bIKOB
[IPOTPAMMUPOBAHNA M | pelIEeHUs UCCIIEI0BATENBCKUX |IIPOrPAMMUPOBAHUS
obecrieunBaTh UX 3a71a4 C UCTIONB30BaHHEM
HPOTPaMMHYO COBPEMEHHBIX SI3BIKOB
peanu3anuo MPOTPaMMHUPOBAHHS.
IIKP-11.3. Bnaneer Brnageer HaBbIKaMu pa3pabOTKH U
HaBBIKAMU pa3padOTKU peanu3alnnu MoJeNe U3aenuii MUKpo- 1
CTpaTeruu U METOAO0JIOTUU HaHORJIEKTPOHUKH
UCCJIE0OBAHUS U3EITUI
MHUKPO- 1 HAHOSJIEKTPOHUKH.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero |CemecTpsl
4acoB 1 cemectp

Bunb! yueOHO nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 54 54
JIeKk1IMOHHBIE 3aHATUSA 18 18
JlaboparopHbie 3aHATHS 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCH, B T.4. KOHTAKTHAsl 54 54
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
[loaroroBka K TECTUPOBAHUIO 29 29
[ToaroroBka K 3amuTe OTYETa MO JJAOopaTOpHOU paboTe 5 5
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 10 10
Hanucanue otueta no nabopaTtopHoii padote 10 10
ITonroToBKa U cAava YK3aMeHA 36 36
Oo0wmast Tpy10eMKOCTH (B Yacax) 144 144
Oo0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Paszyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Ha3zBanus paznenos (Tem) Jlek. | JIa6. | Cam. Bcer(é Hacos ®opmupyemsble
MUCIUAILINHBI 3aH., 4| pabd. | pab.,u (Ges KOMIIETEHIINHU
JK3aMEHA)
1 cemecTp
1 O0wue cBeneHus 0 MaTEMaTHYECKHUX |2 - 4 6 IIKP-11
MOJIENIAX
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2 OCHOBBI MOJICTMPOBAHUS HA 3 16 10 29 [TIKP-11, OIIK-4
MaKpOypOBHE
3 Mogaenu 6a30BbIX 3i1eMeHTOB POC 1 8 10 19 OIIK-4, ITIKP-11
4 MonenupoBaHUE CTaTHUYECKUX 4 4 10 18 OIIK-4, ITKP-11
pPEXKUMOB
5 MozenupoBaHue B 4aCTOTHOU 4 4 10 18 OIIK-4, ITKP-11
obnactu
6 MonenupoBaHue NEPEXOTHBIX 4 4 10 18 OIIK-4, ITIKP-11
MIPOLIECCOB

Hroro 3a cemectp |18 36 54 108

Hroro |18 36 54 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wmIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

TpynoemkocThb
HasBanus paznenoB | ConepxaHue pa3iesoB (TeM) AUCIUTUIMHBI dopmupyemble
(TEeM) DUCUUTUIMHBI (B T.4. IO JIEKITHSIM) (MeKUHOHHEIC KOMIIETEHIINU
3aHATHSA), U
1 cemecTp
1 O6uue cBenenus o |IIpuHIMIIBI HEPAPXUIHOCTH U 2 [IKP-11
MaTEMaTHYECKHUX nexommno3unuu. [lapamerps u pazoBbie
MOJIETAX nepemMeHHble. TpeboBaHMs K
MaTeMaTHYECKUM MozesaM. Mozenn Ha
MHUKpPO-, MaKpO- U METa-ypOBHE.
MonenrpoBaHue 2J€MEHTOB cucteM. MeTton
HAauMEHBIINX KBAJPaTOB
Hroro
2 OcHOBBI KoMmnoHeHTHbIE U TOMTOJIOTUYECKUE 3 ITKP-11
MOJICJINPOBAaHUSA HA  |ypaBHEHMS. AHAJIOIMU KOMIIOHEHTHBIX U
MaKpOYpOBHE TOIOJIOTUYECKUX ypaBHEHUI. IcTOUHUKMN
¢ba3oBbIX nepeMeHHbIX. DOopMHUpOBaHUE
SKBUBAJICHTHBIX cxeM. CBsI31 MEXKIY
Pa3HOPOIHBIMU ITOJICUCTEMAMU
Hroro 3
3 Mogenu 60a30Beix  |IlaccHBHEIC 2JIEMEHTHI. 1 OIIK-4, ITIKP-11
anemeHToB POC [TosrynpoBOTHUKOBBIE TUOIbI U
TpaH3ucTopsl. Onpeenenne napaMeTpoB
Mozeneil. CraTuctTuieckue u
JETEPMUHUPOBAHHBIE MOJIEIIH.
ABTOMAaTH3a1Us ONPEAEIEHUS TapaMETPOB.
Hroro 1
4 MopenupoBanue Oo6ume cBenenus. [IpeobpazoBanus 4 OIIK-4, I[IKP-11
CTaTHYECKUX Tesennna u Hoprona. ®opmupoBanue
pEXUMOB mojenu. Meton Hetotona-Pagcona.
Monudukanuu merona Hetorona-Padcona
Hroro 4
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5 MogenupoBanue B |KoMruiekCHast 4aCTOTHasE XapaKTEPUCTHUKA. 4 OIIK-4, TIKP-11
4acTOTHOM obnactn | PopMupoBaHUE MOACTH. METOIbI pelIeHHS
CHUCTEM JIMHENHBIX ypaBHeHUH. [1oBpIIEHHE
3¢ (HEKTUBHOCTH aJITOPUTMOB aHAIH3A
Hroro 4
6 MonenupoBanue Metozbl YUCIEHHOTO UHTETPUPOBAHUS. 4 OIIK-4, I[IKP-11
MEePEXOHBIX To4YHOCTP U YCTOMUMBOCTH METOAOB. BEIOOD
MPOLIECCOB nrara uHTerpupoBanus. KomOuHUpOBaHHBIE
aNropuTMbl. MeToa epeMeHHbIX
coctosiHus. HesiBHast popma TuHAMUYECKOM
MOJeNH
Hroro 4
Uroro 3a cemectp 18
Hroro 18
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
He npenycMOTpeHO y4eOHBIM IIaHOM
5.4. JlaGopaTopHble 3aHATHS
HaumenoBanue 1abopaTopHbIX pabOT MpHUBEACHO B TabiuIle 5.4.
Tabmuna 5.4 — HaumeHnoBaHnue 1a60paTOpHBIX padboT
HazBanus pasznenos (tem) | HaumenoBanue nabopaTOpHBIX dopmupyembie
nncﬁnninHm e pabort PP Tpynoemkocte, 4 KOII\)/IHGEGYHHI/II/I
1 cemecTp
2 OcHoBbI MoaenupoBanus | Kirtou Ha OumnonsipHoM 4 OIIK-4, TTIKP-11
Ha MaKpOypOBHE TpPaH3UCTOPE
YcunurenbHbIA Kackal Ha 4 OIIK-4, TIKP-11
OUTIOJIIPHOM TPAH3UCTOPE
AHanu3 4yBCTBUTEILHOCTEHN 4 OIIK-4, ITKP-11
[TapameTrpuyeckas onTuMu3anus 4 OIIK-4, I[IKP-11
Uroro 16
3 Mopenu 6a30BBIX bunonspHelil TpaH3UCTOP 8 OIIK-4, ITKP-11
anementoB POC Urtoro 8
4 MonenupoBaHue MoaenupoBaHie CTaTUYECKUX 4 OIIK-4, ITKP-11
CTaTUYECKUX PEKUMOB PEXKUMOB
Hroro 4
5 MopenupoBaHue B Amnanu3 B 4acTOTHOW 001acTH 4 OIIK-4, I[IKP-11
YaCTOTHOM 00J1aCcTH HUrtoro 4
6 MonenupoBanue AHanu3 nepexoaHbIX MPOILECCOB 4 OIIK-4, TIKP-11
MEPEXO/IHBIX MPOIECCOB Utoro 4
Uroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHas1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIMH MPECTaBICHBI B

Tadmie 5.6.

Tabmuna 5.6 — Buabl camocTosITeNbHOM paboThl, TPYA0EMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMU
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Ha3zBanus .
Bunael camocrositensHoi | TpynoeMkocTs, | DopMupyembie
pazzenos (Tem) @DopMbI KOHTPOJIS
paboTsl q KOMIIETEHIINHU
JUCITUTUIAHBI
1 cemecTp
1 O6uue cBenenus |[loaroroBka k 4 IIKP-11 TectupoBanue
0 MaTeMaTUYECKHX |TeCTUPOBAHUIO
MOJENAX Uroro 4
2 OCHOBEI IToaroroBka k 5 TIKP-11 TectupoBanue
MOJIETTUPOBAHUS Ha | TECTUPOBAHUIO
MaKpOYpOBHEC IloaroroBka k 3amure 1 OIIK-4, IIKP-11 | 3ammuTa oT4yeTa no
OTYeTa 10 JIa0OpaTOPHOM nabopaTtopHoi
pabote pabote
ITonroroska k 2 OIIK-4, ITKP-11 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HaIMCaHUE OTYETa
Harmmicanue oTuera mo 2 OIIK-4, IIKP-11 Otuer no
nabopatopHoii pabote nabopaTopHoOi
pabote
Hroro 10
3 Monenu 6a3oBbix |[loaroroBka k 5 OIIK-4, I[IKP-11 TectupoBanue
anemeHToB POC TECTUPOBAHUIO
IToaroroBka K 3amure 1 OIIK-4, IIKP-11 | 3ammTa oT4yeTa mo
oTyeTa 10 J1abopaTOPHO nabopaTtopHoOi
pabote pabote
IToaroroska k 2 OIIK-4, IIKP-11 JlaGopatopHas
nabopaTopHoii pabdote, pabota
HaAIMCaHUe OTYeTa
Hanucanue otyera no 2 OIIK-4, TTIKP-11 Ortuer o
nabopaTopHoi paboTe nabopaTopHOI
pabote
Hroro 10
4 MonenupoBanue |Iloaroroska k 5 OIIK-4, ITKP-11 TectupoBanue
CTaTHYECKHUX TECTUPOBAHUIO
PCKHUMOB IloaroroBka Kk 3amiuTe 1 OIIK-4, IIKP-11 | 3amuTa oT4yeTra mo
oTyeTa 10 J1abopaTOpHOU nabopaTopHOi
pabore pabote
[ToaroToBka k 2 OIIK-4, ITKP-11 JlabopaTopHas
nabopaTopHO# paboTe, paborta
HaIMcaHue OTYeTa
Hanwncanue otyera no 2 OIIK-4, ITKP-11 Otuer no
nabopaTopHoii paboTte 1a00paToOpHOiL
pabote
Uroro 10
6
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5 MopenupoBanue |IloaroroBka k 5 OIIK-4, I[IKP-11 TectupoBanue
B YaCTOTHOM TECTUPOBAHUIO
obnactu ITonaroroBska K 3amure 1 OIIK-4, IIKP-11 | 3ammTa oT4yeTa mo
oT4eTa 10 JIa00paTOPHOU nabopaTopHOI
pabore pabote
IToaroroska k 2 OIIK-4, I[IKP-11 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIMCaHWe OTYeTa
Hammcanne oryera no 2 OIIK-4, IIKP-11 OTyer no
nabopaTopHoi paboTe nabopaTopHOI
pabote
Hroro 10
6 MonenupoBanue |[loaroroBka k 5 TIIKP-11 TectupoBanue
MEePEXOIHBIX TECTUPOBAHUIO
IpoueccoB IToaroroBka x 3amure 1 OIIK-4, IIKP-11 | 3amuTa oT4yeTa no
oTyeTa 10 J1abopaTOpHOU nabopaTopHOi
pabore pabote
[ToaroToBka k 2 OIIK-4, ITKP-11 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HalMcaHue OTYeTa
Hanucanue oryera no 2 OIIK-4, TIKP-11 OTuyer no
nabopaTopHoii paboTte 1a0opaToOpHOit
pabote
Uroro 10
Uroro 3a cemectp 54
IToxroroBka u cnaua 36 DK3aMeH
HK3aMeHa
Uroro 90

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Buner yaeOHoOIM
dopmMupyemsle JEeATEeIIbHOCTH
@OpMBI KOHTPOJISA
KOMIIETCHIIUH JIek. JIab. Cam.
3aH. pao. pao.
OIIK-4 + + + 3amura oT4yera 1o J1abopatopHoi padore,
JlaGopatopHnas pabora, TectupoBanue, JK3aMeH,
Otuet no n1abopatopHoii pabote
ITKP-11 + + + 3amuTa oT4eTa o JabopaTopHoi padore,

Jlaboparopuas pabota, TecTupoBanue, JK3aMeH,
Ot4er o 1aboparopHoit pabore

6. PeiiTunronas cucrema AJISl OHCHKH YCII€EBA€MOCTH Oﬁy‘{alOIHI/IXCH

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
MaxkcuMabHbIN MaxkcuManbHbIN
0aJi 3a mepuo Bcero 3a
DOopMBI KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gamn 3a mepuoa
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHeII cemecTpa
1 cemecTp
3ammra oT4eTa 1no 5 5 5 15
nabopaTopHoii pabote
Jlaboparopuas padota 5 5 5 15
TectupoBanue 8 8 9 25
Otuet no nabopaTopHOH 5 5 5 15
pabote
OK3aMeH 30
Nrtoro makcumym 3a 23 23 24 100
nepuos
Hapacratomum urorom 23 46 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPEJCTABICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha ATy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcuMaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueT cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIe

6.3.
Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. KommnbroTepHoe moaenupoBanue mpoieccoB B POC: Yuebnoe nmocodue / M. H. PomanoBckuii -
2016. 101 c. [DnexTponHsIii pecypc]: — Pexxum nocrtyna: https://edu.tusur.ru/publications/5916.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. ABTOMaTu3alysg KOHCTPYKTOPCKOI'O U TEXHOJIOIMYECKOI0 IPOEKTUPOBaHUs: YuebHoe nocodue /
E. ®. Xuranosa - 2016. 201 c. [DaexTpoHHBIUA pecypc]: — Pexum ngocrtymna:
https://edu.tusur.ru/publications/6598.
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2. Metoabl mMatematuuecko (usuku: YueOHOE mocoOue mpeaHa3HaueHO JIs CTYJECHTOB
(daxynpreTa quctanuuoHHoro ooydenus TYCVYPa / 1O. B. I'punsies, B. M. Ymakog, JI. JI. Munskos, C.
B. Tumuenko - 2012. 148 c. [DnekTtpoHHBIUH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/3379.

3. MaTremaTuueckre OCHOBBI Teopuu cuctem: YueOHnoe nmocodue / A. I'. Kapmos - 2016. 230 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/6266.

4. KommprotepHoe moaenupoBanue cuctem: Kype nexnuii / B. M. Imutpues, T. B. I'anmxka, T. E.
I'puropseBa - 2020. 260 c. [DnektpoHHBIH pecypc]: — Pexum npocryna:
https://edu.tusur.ru/publications/9294.

5. BeruuciaurtenbHble METOABI: YueOHoe mocooue / A. A. Murens - 2013. 198 c. [DnexkTpoHHbBIN
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/4863.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. MonemupoBanue aHanoroBeix cxeM B OrCAD PSpice: PykoBozcTBo K 1abopaTopHbIM paboTam
no nucruiuiHe «KoMmbrorepHoe MoaenupoBanue npomeccoB B POCy» / M. H. PomanoBckwii - 2016. 76
c. [DnexTponnslit pecypc|: — Pexum gocryna: https://edu.tusur.ru/publications/5914.

2. MeTtoasl U anTOpUTMBI MOAEIHpPOBaHus mpoueccoB B POC: PykoBoACTBO K MpaKTHYECKUM
3aHATHAM ¥ CAMOCTOSITEIBHON paboTe mo mqucuuruinie « KomMmmploTepHoe MOJeIpoBaHuEe MPOIECCOB B
POC» / M. H. PomanoBckuii - 2016. 66 c. [DnexTpoHHBIH pecypc]: — Pexum nmocrtymna:
https://edu.tusur.ru/publications/5915.

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEIbLHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIIIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlabopaTopusi KOMIBIOTEPHOTO MPOEKTUPOBAHUS: yueOHas ayAUTOPUS AJS MPOBEIACHUS 3aHITHI
JEKIUOHHOTO THUIa, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUIa, yueOHas
ayauTOpUs JJs NPOBEAECHUS 3aHATUN 1abopaTOpHOTO TUMa, yuyeOHas ayauTOpus s NpOBEIECHUS

CornacoBaHa Ha noptane N2 54283 9


https://edu.tusur.ru/publications/3379
https://edu.tusur.ru/publications/6266
https://edu.tusur.ru/publications/9294
https://edu.tusur.ru/publications/4863
https://edu.tusur.ru/publications/5914
https://edu.tusur.ru/publications/5915
https://lib.tusur.ru/ru/resursy/bazy-dannyh

3aHATUNA CEMHUHAPCKOro THIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIIOJIHEHHUS KYPCOBBIX
pabor), moMelieHue Ajsi MPOBEAEHUS TPYIIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIEHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634050, Tomckas obmacte, T. Tomck, Jlennna mpocmekr, a. 40, 143 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- YcrpoiictBo reHepanuu U o0pabotku curaaioB Analog Discovery 2 (National Instruments
Edition) - 10 mt.;

- UcnwiTaTenbHbll 1abOpaTOPHBIA CTEHJ Yy3J0B AHAJIOTOBOM M NHU(DPOBON IJTEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mr.;

- Otnagounas miata Arduino UNO - 15 mrt.;

- Otnanounas miata STM32F4291-disk - 10 mt.;

- TpexkaHanbHbBIN JIUHEHHBIA UCTOYHUK NOCTOSTHHOTO Toka GPD-73303D - 10 mit.;

- Octmmtorpad DSOX1102G - 10 mT.;

- JJaboparopusiit MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mT.;

- [Tpoextop Acer P1385WB;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTOJB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 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, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalrOUIMMHCA C HAPYHIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) NMpH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
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JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPraHU3aAUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

POC

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f g;r;: ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 O6mmue cBeneHus o [IKP-11 TecTtupoBanue [IpumepHBIil nepeueHb
MaTeMaTHYECKUX MOJIEISIX TECTOBBIX 3a/1IaHUM
OK3aMeH [lepeuenpb sK3aMeHaIIMOHHBIX
BOIIPOCOB
2 OcHoBel MoaenupoBanus Ha  [[IKP-11, OIIK-4 |3amura otyera no |IIpumepHslii nepedeHb
MaKpOypOBHE nabopaTopHOi BOIIPOCOB JIsI 3aILUTHI
pabote 1a00paTOpHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
3 Mogenu 6a3oBbix aneMenToB |OIIK-4, [TIKP-11 |3amuTa otueta nmo |IIpumepHslii nepedeHb

nabopaTopHOi BOIIPOCOB ISl 3aLUTHI

pabote 1a00paTOpHBIX paboT

Jlaboparopnas Temb! mabopaTopHBIX padoT

pabota

TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB

Ortuer no Tewmbl 1abopaTopHBIX PabOT

nabopaTopHOi

pabore
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IMpoucccoB

4 Mopenupoanue ctatnueckux |OIIK-4, IIKP-11 |3amura otyera no |IIpumepHslii nepedeHb
PEeXUMOB nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabore 1a00paTOpHBIX PadoOT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUH
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
5 MopnenupoBanue B yactotHoil |OIIK-4, IIKP-11 |3ammura otuera no |IIpumepHslil nepedeHp
o0nactu nabopaTopHOi BOIIPOCOB ISl 3AIUTHI
pabote 1a00paTOpHBIX paboT
JlabopaTopHas Tewmbl 1ab0paToOpHBIX PabOT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Oruer o Temb! mabopaTopHBIX padoT
nabopaTtopHOit
pabote
6 MopnenupoBanue nepexoanbix |OIIK-4, ITKP-11 |3ammura otuera no |IIpumepHslii nepedeHb

nabopatopHoit BOIPOCOB ISl 3AIIUTHI

pabote 71a00paTOPHBIX pabOT

Jlaboparopuas Tembl 1a00paTOPHBIX padoOT

pabota

TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB

Ortuer no Tembl 1a00paTOPHBIX padOT

nabopatopHoOit

pabote

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana omneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA YaCTHYHO (dbparMeHTapHbBIE
OCBOEHHOE MIPUMCHECHHE
yYMCHHE 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

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

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

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Meton HeloTOHA MCTIONB3YIOT JUIsl PELLIEHUS] YPABHEHUH. . .
Bri6epute ouH OTBET:
- mud depeHIHaTbHBIX B YaCTHBIX IPOU3BOIHBIX
- IMHEUHBIX
- OOBIKHOBEHHBIX JU(PepeHIINaTbHbIX
- HEJIMHEHHBIX
2. DaeMmeHTOM THIIA R 11 TEIIOBOM MOACUCTEMBI TEXHUYECKOIO O0BEKTA SBIISETCHL..
Bri6epute ouH OTBET:
- TEIJIOBOM MOTOK
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- TEIJIOBOE COMPOTUBJICHHE

- TEIJIOEMKOCTh
- TeMIieparypa

3. TouHoe onucaHne HEKOTOPOTO CBOMCTBA TEXHUUYECKOTO OOBEKTA J1aeTcs BeipakeHueM Y = X2.
KakoBa BepxHss rpaHuia o0JacTH aJleKBaTHOCTH MaTeMaTudeckor Mmoaenn Y =2 X — 1 (B
OJTHOMEPHOM IMPOCTPAHCTBE NMepEeMEeHHOU X), €CJIM TOYHOCTh MOJIENIN JTOJDKHA OBITh HE Xyke 20
%? OTBET 1aTh ¢ TOYHOCTHIO JI0 ABYX 3HAYAIIUX ITUDP

4. MareMaTu4deckasi MOJIeJIb TEXHUYECKOTO 00bEKTa Ha MHKPOYPOBHE MpPEICTaBIsAET COOOM
CUCTEMY...
BriGepute oquH OTBET:
- KOMIIOHEHTHBIX U TOMOJIOTMYECKUX YPaBHEHHM
- muddepeHIHaTbHBIX YPaBHEHUI B YaCTHBIX MPOU3BOIHBIX
- TOTMIOJIOTUYECKUX ypaBHEHUM
- KOMIIOHEHTHBIX ypaBHEHUN

5. Meroa Tpex 30H UCTIOIb3YETCS AJIS...
BriGepute oquH OTBET:
- opMUpOBaHUS MOJIEITH
- pellIeHUs TUHEUHBIX YPABHEHHI
- BbIOOpA 11ara YUCIIEHHOTO UHTETPUPOBAHUS
- COCTaBJICHUSI KOMIIOHEHTHBIX U TOMOJOTUYECKUX YPaBHEHUN

6. SIBHBIE MaTeMaTUYECKUE MOJIEIU CBSI3bIBAIOT. .
BriGepute oquH OTBET:
- KOMIIOHEHTHbIE YPaBHEHUS
- TOTIOJIOTHYECKHE YPaBHEHUS
- IapaMeTpsl
- ha3oBBIE IEPEMEHHBIC

7. MatemaTuueckass MOJIeJIb TEXHUUYECKOTO 00BEKTa Ha MaKpOypOBHE MPEJCTABISECT COOOM
CUCTEMY...
BriGepute oquH OTBET:
- KOMIIOHEHTHBIX U TOMOJIOTMYECKUX YPaBHEHHM
- mud depeHIHaTbHBIX YPaBHEHUI B YaCTHBIX MPOU3BOIHBIX
- TOMIOJIOTUYECKUX ypaBHEHUI
- KOMIIOHEHTHBIX YpaBHEHUH

8. K BBIXOJHBIM ITapaMeTpaM YCHIIMTENS] OTHOCSITCA. ..
BriGepute oquH OTBET:
- KOO GUIIUEHT YCUICHUS
- €MKOCTb Harpys3ku
- KOO GUIIUEHT YCUICHUS
- CONPOTHUBJICHHUE PE3UCTOPA B KOJUIEKTOPHOU eI
- MapaMeTpbl TPAaH3UCTOPOB

9. TouHoe ommcaHWe HEKOTOPOTO CBOMCTBA TEXHUYECKOTO 00BEKTA TaeTCsl BhIpaKeHHEM Y = X2.
KakoBa HMXHsIs TpaHHIla 007aCTH aJeKBAaTHOCTH MaTeMaTudeckor mogenn ¥ =2 X — 1 (B
OJTHOMEPHOM IMPOCTPAHCTBE NMepeMEeHHOU X), €CIIM TOYHOCTh MOJIENIN JTOJDKHA OBITh HE Xyke 20
%? OTBET 1aTh ¢ TOYHOCTHIO /IO ABYX 3HAYAIIUX ITUDP

10. da30Boil nepeMEeHHON THIa TOTEHIIUAJIA ABISETCS. . .

BriGepute oquH OTBET:
- TETUIOBOM MOTOK
- pacxon
- TaBJICHHE
- DJICKTPUYECKUI TOK

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

CyImHOCTh MOJENUPOBAHUS

[TpuHIUIBI HePapXUYHOCTH U IEKOMIIO3ULIUU
[TapameTpsl u ¢a3oBbie IepeMeHHbIE
Mogenu Ha MUKPO-, MAaKpO- U METa-ypOBHE

L=
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5. AHanorum KOMIOHEHTHBIX YPaBHEHUI
9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB ISl 3aIUTHI J1a00PaTOPHBIX padoT

KakoBa nieip paboTsi?

KakoBbI OCHOBHBIE 33/1a4M aHAJIM3a M0 MOCTOSTHHOMY TOKY?

Kak n3meHuTtsb pexxum pabotsl rpaduyeckoro pegakropa PSpice Schematics?

Kakue pacmmpenus umeroT (haitn coequHenui u ap. gaiiisl ¢ nHpopmanmen o npoexkre?
Kakue mapamertpsl 3a1at0Tcst Ipu HacTpoiike ananusa Bias Point?

Nk W=

9.1.4. Tembl J1a00paTOPHBIX PadoT

Koy Ha GUIoONIsipHOM TpaH3UCTOpE

VY cunuTenbHBIN KacKaj Ha OMIOJISIPHOM TPaH3UCTOPE
AHanu3 4yBCTBUTEIBHOCTEMN

[TapameTpuueckasi ONTUMHU3ALUS

bunonspHsiil TpaH3uCTOP

MonenrpoBaHue CTaTUYECKUX PEKUMOB

AHanu3 B 4aCTOTHOM o0nacTu

AHanu3 nepexoHbIX MPOLECCOB

XN B LD =

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

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

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOH JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHbIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuunianHe MOTYT NPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U MHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.
Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepHaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu o0y4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.

CornacoBaHa Ha noptane N2 54283

16



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acenannu kadenpsr KY [P

npotokoa Ne 225 or«30 » 11 2020 .

COI'TACOBAHO:

JIOMmKHOCTD

Nunnmanel, pamumus

Tloamuce

3aBemyromnuii Beiryckaromnieit kag. KYJIP

A.T. Jlommios

CornacoBano,
55af61de-b8ed-4780-
9ba6-8adedc18fdec

3aBenyrommii ooecneunBatomieit kad. KY 1P A.T'. Jlommunos CornacoBaHo,
55af61de-b8ed-4780-
9ba6-8adedc18f4ec

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHno,
fa63922b-1fce-4a6a-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Houent, xkadp. KYJIP C.A. Aptuiien CormacoBaHno,
681e3bf8-552d-43b0-
9038-80b95cad2721

Houent, kad. KY]JIP E.N. Tpeukanr  CormacoBaHo,

b613d4df-dOea-4bce-
897e-cfdd95aelb46

PA3PABOTAHO:

Homent, kad. KY]JIP

M_.H. Pomanosckuii

PazpaboTtano,
3303a29d-6ed7-4875-
a340-cad1fb4472e3

CornacoBaHa Ha noptane N2 54283

17



