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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. dopmupoBaHue y CTyIE€HTOB MPEACTABICHUNW O Mpoleccax MPOCKTUPOBAHHUSA U CBSI3HU
MIPOEKTUPOBAHUS C MaTEMaTUYECKUM MOJEIMPOBAHUEM M IporpamMmupoBaHueM. OJHOBPEMEHHO, B
Kypce JeJaeTcsi akLIeHT Ha MPOoOJIEeMHbIE MOMEHTHI IPOEKTUPOBAHMS, TAKHE KaK YCTOHYHUBOCTH, Xa0C, C
pa3pelIeHneM KO- TOPBIX CBSA3aHO € KAUeCTBO MPOSKTHUPYEMbIX OOBEKTOB.

1.2. 3agauy AUCHUILIUHBI

1. ChopMupoBath y CTYJAEHTOB: — CIIOCOOHOCTHh pa3pabaThiBaTh aJTOPUTMBI pPEIICHUS
copMyIuUpOBaHHBIX 3aJa4 C HMCHOJb30BAHHUEM COBPEMEHHBIX f3BIKOB MPOrpaMMHUPOBAHUS H
obecreynBaTh UX MPOTPAMMHYIO peaju3allio; — CIIOCOOHOCTh aHAJIMW3UPOBATh COCTOSHUE HAyYHO-
TEXHUYECKOH MpoOIeMbl MyTeM 1oA00pa, U3yueHUs U aHaJu3a JIUTePaTypPHbIX U MaTEHTHBIX HCTOYHUKOB;
— CIIOCOOHOCTh CaMOCTOSITENIbHO pa3pabaThiBaTh MOJEIU HCCIEAYEMBIX MPOIECCOB, AIEKTPOHHOMN
KOMITOHEHTHOM 0a3bl, MPUOOPOB U YCTPONCTB IICKTPOHHOU TEXHUKH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

HNunexce nucuumaunel: b1.0.06.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

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

B pe3ynbrate u3ydeHus: AUCIUILTAHBI
CTYJCHT JIOJDKCH:

3HATh OCHOBHBIC TaITbl CO3aHMS
TEXHHUYECKUX 00HEKTOB, TUTIOBBIC MOJICITH
JKU3HEHHBIX ITUKJIOB; METO/IbI MPECTABIICHUS,
XpaHeHus ¥ nmpeoOpa3oBaHus HHPOPMAIIIH B
CHUCTEMaX aBTOMATH3UPOBAHHOTO
MIPOSKTUPOBAHMS AJICKTPOHHBIX CXEM;

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

YMeTb paboTath B cpeqax
ABTOMATH3HPOBAHHOTO MOJICITMPOBAHUS H
MIPOSKTHUPOBAHUST; CO3/1aBaTh, MOJICIIH
DIIEKTPOHHBIX KOMIIOHEHTOB; BBIOMPAThH
JY4IIIUEe METOJIBI MOJIIIMPOBAHMS COOOPA3HO
EJISIM; HaXOIUTh TpeOyeMble TaTCHTHBIC
JIOKYMEHTBHI.

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

BrnaneTs HaBEIKAaMU COCTaBJICHUS
MAaTEMaTUYCCKOIo OIMMCaHus O6’beKTOB,
JO0CTAaTOYHBIMU JJIA O(I)OpMJIeHI/ISI
PE3YJIbTATOB UCCIICAOBATCIIBCKUX pa60T.

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

Brnagets nmpakTH4eCKMMH HaBBIKAMH PaOOTHI
co cpenamu EasyEDA, Upverter, ASIMEC;
HaBBIKAMHU Pa0bOTHI OMOIMOTEKaMU MoJIeei
AJICKTPOHHBIX KOMITOHEHTOB; HaBBIKAMU
aHaJIN3a TEXHHYECKON CYTH CO3/1aBaCMBbIX
00BEKTOB TCXHUKH.

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

3HaTh POJIb U MECTO MATEMATHIECKOTO
MOJICIIMPOBAHUS TIPU CO3JaHUU TEXHHUECKUX
00BEKTOB, MOHUMATh COCTaB M Ha3HAUECHUE
OCHOBHEIX KoMnoHeHTOB CAIIP

NPOCKTUPOBAHUS U
KOHCTPYHUPOBaHHS 00BEKTOB
npodeccuoHaNbHOM
JeSITeTbHOCTH

JeSITebHOCTH

OIIK-4.3. Bnraneer Brnaners npakTHUeCKUMH HaBBIKAMH PaOOTHI
COBPEMEHHBIMU co cpenamu EasyEDA, Upverter, ASIMEC.
IIPOrPaMMHBIMH CPEACTBAMHU

MOJIETTUPOBaHUS,

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

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

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

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Bceero  |Cemectpsl

Bupl yueOHO# nesTenbHOCTH
4acoB 2 cemecTp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 44 44
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 10 10
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 100 100
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 76 76
[ToaroroBka k mabopaTopHOi paboTe, HAMCAHUE OTYETa 24 24
IHoaroroBka u craya 3K3amMeHa 36 36
OO0mas TpyroeMKoCTh (B 4acax) 180 180
Oo0mas TpyaoemMKkocTh (B 3.e.) 5 5

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

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) ieHK' [Tpak. | JIa6. | Cam. Bcer(%:gaCOB dopmupyemMbie
TUCIIAILINHEI ” | 3aH., 9 | pab. |pab., q KOMIIETEHIINHU
q 9K3aMEHa)
2 cemecTp
1 DTanel NpOeKTUPOBAHUS. 4 6 16 36 62 OIIK-3, OIIK-4
JKvi3HeHHbIE IUKITBI U3ACTUH.
CraHgapThl IPOEKTUPOBAHUSL.
2 Bosmoxunoctu coBpeMeHHbix CAIIP |4 4 - 16 24 OIIK-3, OIIK-4
3 CpencTBa aBTOMaTU3UPOBAHHOTO 4 - - 24 28 OIIK-3, OIIK-4
MOJIETTUPOBAHUS
4 JluHaMuKa IPOEKTUPYEMBIX 6 - - 24 30 OIIK-3, OIIK-4
00bexToB. Katactpods! u xaoc B
JUHAMHYECKHX CUCTeMax
Uroro 3a cemectp|18 10 16 100 |144
Utoro |18 10 16 100 |144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUNINHBI

Copepxanue pa3aenoB (TeM) AUCUUTUINHGI (B T.Y. [0 JIEKIHIM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JCKIUSIM)

TpynoeMKoCTb
HazBanus pasnenoB (Tem) Coneprkanue pa3iesioB (Tem) (JI;ZKHI/IOHHBIC ®dopmupyembIie
JUCIUTTAHBI JTUCIUIUIAHEI (B T.4. TIO JIEKIUSIM) KOMIIETEHIINH
3aHATHSA), 9
2 cemecTp
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1 Dranbl npoekTupoBaHus. |JOKyMEHT-OPUEHTUPOBAHHOE IIPOEKTU 4 OIIK-3, OIIK-4

Ku3HeHHbIe IUKIIbI poBanue. JKu3HeHHbIE LUKIIBI
nznenuid. CtangapTel npoaykToB. CTaHIapThl
[IPOEKTUPOBAHMUS. IIPOEKTUPOBAHMSL. DTallbl

npoekTupoBaHus. OmmoKu
npoekTupoBa HUsl. CHCTEMHBIN TTOIX0/T
B IMPOEKTUPOBAHUMU.

Hroro 4
2 Bo3moxkHocTH 0O630p CAIIP asist TBEpAOTENBEHOTO 4 OIIK-3, OIIK-4
coBpeMeHHbIX CAIIP IIPOEKTUPOBAHMSL, IPOEKTUPOBAHUS DJIEK

TPOHHBIX KOMIIOHCHTOB U IICYATHBIX
Ij1arT. HpI/IMCpH BBITIOJIHCHHUSA ITPOCTBIX

MIPOEKTOB.
Hroro 4
3 Cpencta Ponb MonenupoBanus B mpouecce 4 OIIK-3, OIIK-4
ABTOMAaTU3UPOBAHHOTO MIPOEKTUPOBaHUSL. DTarbl POpMUPOBa-
MOJIETTUPOBAHUS HUS MaTeMaTUYECKUX MOoJenei

MIPOCKTUPYEMBIX OOBEKTOB. DTarbl
peaan3alnui MaTeMaTHIeCKUX MOJIEICH.
CpencrtBa

aBTOMAaTHU3UPOBAHHOTO (POPMUPOBAHUS
MaTeMaTHYECKUX MoJeiei. TUIIoBEIe
3a/1aud, BOSHUKAIOIIINE B MPOIIECCE
peanu3aii MaTeMaTHIECKUX MOJIeTIeH
1 OMOJIMOTEKH pEeNIaronue ux.

HUrtoro 4
4 Jlunamuka CrpyKTypa UMITyJIbCHOTO 6 OIIK-3, OIIK-4
MIPOCKTUPYEMBIX OOBEKTOB. | CTAOMIIM3aTOpA HATIPSHKEHUS
Karactpods! u xaoc B KOMITIEHCAI[MOHHOT O

JUHAMUYECKHUX cucTeMax |Turna. OCOOEHHOCTH CHCTEMBI
ypaBHeHui. PopMHUpOBaHUE
MaTeMaTHYECKON

Mojienu crabmimzaropa. [lonsatue m-
nuKIIa. Pesynprarsl pemenus 3aaa4u
Komm- npu paznuyapix KodppuureHTax
ycuienusi. Kaptuna BeTBiieHnidi. AHanu3
oroOpaxxenus Deirendbayma.

Hroro 6
Hroro 3a cemectp 18
Hroro 18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE MPAaKTUYECKUX 3aHITHH (CEMUHAPOB)

Hazpanus paznenos (tem) | HammeHoBaHME MpakTHUECKHX TovI0eMKOC dopMupyemble
. JTIOEMKOCTb, 4
JUCIUTIAHBI 3aHATUN (CEMHHAPOB) Py ’ KOMIIETEHIINH

2 cemecTp
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1 Drambl mpoeKTUpOBaHUs. | 3HAKOMCTBO ¢ web-canp 4 OIIK-3, OIIK-4
JKu3HEHHbIE NUKIIBI U3AEJHH. | CUCTEMaMU
Cranpaptsl [TpoeKTUpOBaHUE TIEYATHOM 2 OIIK-3, OIIK-4
HPOCKTUPOBAHUA. ILJIATHI JBEPHOIO 3BOHKA
Hroro 6
2 Bo3moxHocTH [IpoexTrpoBanue neyaTHOU 4 OIIK-3, OIIK-4
coBpemenHbix CAIIP TUTAaThI IpeoOpa3oBaTes
HaTPSHKCHUS
Hroro 4
Hroro 3a cemectp 10
Hroro 10
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padboT
HaszBanus pasnenos (tem HaumenoBanue 1abopaTopHbIX dopmupyemble
,Z[I/ICLE)I/IHJIiI/IHLI (rew) pabot i Tpynoemxocts, 4 KOII\)/IHGEGYHLII/H/I
2 cemecTp
1 Ortanbl NpoeKTUPOBaHUS. HccnenoBanue nMHAMUKH 8 OIIK-3, OIIK-4
JKuzHeHHbIe IUKIIBI U3AEIUi. |cTabuian3aTopa HanpsHKEHUs.
CranznapTsl IPOCKTUPOBAHUSL. | MccnenoBanue 6GudypKanuii Ha 8 OIIK-3, OITK-4
pUMepe 0TOOpaskeHUs
Deiirendayma.
Hroro 16
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIMU IPEICTABIICHBI B

Tabnure 5.6.
Tabmuia 5.6 — Buabl caMocTOsITeNbHON paboThl, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETSHIIMH
Bunnl
HazBanus pasnenos (Tem) CAMOCTOSTENLHOMN TpynoemkocTs, | @opMupyembie dopMmbl
JUCIUTIAHBI q KOMIIETEHIINH KOHTPOJIS
paboThl
2 cemecTp
1 Oranbl npoexTupoBanus. |[loaroroska 12 OIIK-3, OIIK-4 | TectupoBanue
JKv3HEeHHBIE TUKITBI TECTUPOBAHUIO
uznenuii. CrangapTel [Toaroroska K 24 OI1K-3, OIIK-4 | JlaGopaTopHas
IIPOCKTUPOBAHUA. nabopaTopHOit paborta
paboTe, HaNTMCaHUE
oTyeTa
Hroro 36
2 Bo3MOXHOCTH ITonroroska k 16 OIIK-3, OIIK-4 | TectupoBanue
coBpeMeHHbIX CAIIP TECTUPOBAHUIO
Hroro 16
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3 Cpencta [ToaroroBka k 24 OIIK-3, OIIK-4 | TectupoBanue

MMPOCKTUPYCMBIX 00BEKTOB. TCCTUPOBAHUIO

ABTOMAaTHU3UPOBAHHOTO TECTUPOBAHUIO
MOJCIIUPOBAHUS Wtoro 24
4 JluHaMuka IloaroroBka k 24 OIIK-3, OIIK-4 | TectupoBanue

Karactpods! u xaoc B

JUHAMUYECKUX CUCTEMaX Hroro 24
Uroro 3a cemectp 100
IToaroroBka u caaua 36 OK3aMeH
JK3aMeHa
Htoro 136

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM

JeSATEeIbHOCTH MPEICTABIICHO B Tabyuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Buner yueOHOIM nesTeNbHOCTH
dopMmupyemsble
Jlek. [Mpax. JIab. Cam. @®opMbI KOHTPOIIS
KOMITIETeHIIUH
3aH. 3aH. pao. pao.
OIIK-3 + + + + JlaGopaTtopHnast paboTa,
TectupoBanue, JK3aMeH
OIIK-4 + + + + JlaGopatopHas pabora,
TectupoBanue, JK3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcuManbpHBIN Oast
MaxkcumanbHbIA MaxkcumanbHbIA
3a MEPUOJ MEXKIY Bcero 3a
@DopMBbI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 6asu1 3a mepuos
2KT u Ha KoHel CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
2 cemecTp

Jlaboparopnas pabota 0 0 10 10

TectupoBaHnue 20 20 20 60

OK3aMeH 30

Hrtoro makcumym 3a 20 20 30 100

nepuo
Hapacraromum ntorom 20 40 70 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha 1aTy TEKyIero KOHTPOJIs Onenka

>90% ot MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5

Ot 70% no 89% ot makcuMaibHOM cyMMBI 6aiioB Ha naty TK 4

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3

7
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Mypomues J[.1O. Tropun U.B. Matemaruueckoe obecnieuenue CAIIP. “Jlans”, 2014. — 464 c.
[DnexTpoHHbIi pecypc]: — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll _id=42192.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. Uadopmatuka: Yuebnoe nocodue / 1. M. Eropos - 2007. 245 c. [DnexkTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/869.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0Co0ust

1. CucteMbl aBTOMaTHU3UPOBAHHOHO MPOEKTUPOBAHUS 3JIEKTPOHHBIX CXeM: PyKoBOJICTBO K
OpraHu3aluu camocTosTeabHOM paboTel / FO. H. TanoBumkwuii - 2007. 49 c. [DnexTpoHHBIN pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/768.

7.3.2. YyeOHO-MeTOANUYECKHE MOCOOUS I JINIY
C OFpaHI/I‘leHHI)IMI/I BO3MOKHOCTAMH 3}]Op0Bbﬂ U UHBAJIUA0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIbI i1l CAMOCTOSITEIBHON U ayIUTOPHOI pabOThl 00yJarOIIUXCs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM X 3I0POBbS U BOCTIPHSITHS HHPOPMAIINH.

Jist i ¢ HApyIeHUsIMU 3PEeHHA:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1eYaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J st U ¢ HApYIIEeHUsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st U1 ¢ HApYIIEHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHIYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TOMCKOBBIM cHcTeMaM, K KOoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

BrruncnurensHaa naboparopusi: yueOHas ayauTOpuUs IJis MPOBEACHUS 3aHATHIN MPAaKTUYECKOTO
TUMa, yuyeOHasi ayIUTOpUS I NMPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUIA, YyueOHasl ayAUTOPHUS AJIs
MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOI'O MPOEKTHUPOBAHUSI (BBITIOJHEHUS
KypcoBbIX padort); 634034, Tomckas obmacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 2016 aya.

Onucanue uMeroerocs 000pya0BaHus:

- [lepconanpubie KOMIBIOTEPHI (16 IT.);

- UnTepakTuBHas nocka — «Smart-board» DViT (1 mt.);

- Mynstumenuiinbiii npoektop NEC (1 miT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Asimec;

- Far Manager;

- Google Chrome;

- Mathworks Matlab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

BrruncnurenbHas naboparopust: yueOHast ayJUTOpUs Ui NMPOBEACHUS 3aHATUH MPAKTHYECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIEHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KypcoBbIX pabot); 634034, Tomckas obmacts, T. ToMck, Bepmmanna ynuna, n. 74, 2016 ayza.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- [lepconanpHble kKoMIbIOTEPHI (16 1IT.);

- UnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynsrumenuitnsiii npoexkrop NEC (1 mit.);

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemogaBaTels.

[Iporpammuoe obecnieueHue:

- Asimec;

- Free Pascal;

- LTspice 4;

- Mathworks Matlab;

- Microsoft Visual Studio;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TI0 aapecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;
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- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspaumi pasfeinos (tem) PopwmHpyemie ®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIIUH
1 Drtanbl NpoeKTUPOBAHUS. OIIK-3, OIIK-4 |JIaGopaTopHas Tembl m1abopaToOpHBIX paboOT
JKu3HEeHHbIE [TUKIIbI U3IEIIHM. pabota
CranzapThl MPOCKTUPOBAHMUSL. TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
2 Bosmoxnoctu coBpeMennbix |OIIK-3, OIIK-4 |TectupoBanue [IpumepHsIil nEpEYEHD
CAIIP TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
3 Cpencta OIIK-3, OIIK-4 |TectupoBaHue [IpumepHbIil nEepedyeHb
ABTOMATH3UPOBAHHOTO TECTOBBIX 3a/IaHUM
MOJCINPOBAHMA DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
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4 lnnamuka npoektupyembix  |OIIK-3, OIIK-4 | TectupoBanue [IpumepHBIil nepeyeHb

00BexToB. Katactpodsr u xaoc TECTOBBIX 3a/laHUM

B TMHAMUYECKUX CUCTEMaX DK3aMeH [lepedens 3K3aMeHAIMOHHBIX
BOIIPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTLINHE
dopmynupoBka TpeboBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJioB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(opMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE cojieprKaIue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[kana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHH KOMIIETEHIINU

2 He nMeet He0OXOAMMBIX MTPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TipeicTaBeHnid. O0yJaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX M 3HAET, K KAKUM UCTOYHHUKAM HY>KHO
oOpaiuarbcs A1 60jee 1eTalIbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |U3YUEHHBIH 3JIEMEHT COAEPKAHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, TUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
IECUCTBUAX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT
M3yYEHHBIN 3JIEMEHT COJICPIKaHUsI CHCTEMHO, TPOU3BOJIEHO U JIOKA3aTEIbHO
BOCIIPOU3BOMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM H APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU JTUCIUILIIHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

1. [Ins MoaenupoBaHus JIEKTPOPU3NIECKUX MTPOLIECCOB B KaHAJIe HAHOMIPUOOpa
1. HeoOxoaumo Bceraa yuuThIBaTh MATHUTHOE TIOJIE
2. M0XHO HUKOT/]a HE YUYUTHIBATh MATHUTHOE TI0JIE
3. JIocTaTOYHO yYUTHIBATh MAarHUTHOE TIOJIE JIUIIIb B CITy4ae HAXOXKICHUS
B HEMOCPEACTBEHHONOIN30CTH (epPOMArHUTHBIX MaTEPHATIOB
4. Heo6xonumo yuuTsiBaTh 3¢ ekt Xoia co31aBaeMblii BHEITHUMHU MarHUTHBIMU MOJISIMU
2. Jlas MmoaenupoBaHus SIEKTPOU3MUECKUX CBOWCTB MOTYPOBOIHUKOBBIX TPUOOPOB
ypaBuenue [lyaccona
1. He ucnons3yercs
2. Ucnonb3yercs, Tak Kak OHO OMUCHIBAET TPAHCIIOPT HOCUTENEH 3apsiaa
3. Ucnonw3yeTcs, Tak Kak OHO MoJenupyeT 3G (HeKT aHHUTHIISILUU JIEKTPOHOB U IBIPOK
4. Ucnionb3yeTcs, TaKk Kak OHO CBA3BIBAET AJIEKTPOCTATUYECKUE MTOTEHIHAI U 3apsi
3. dns MoaenupoBaHHs JIEKTPOPHU3UUYECKUX CBOUCTB MOJYHPOBOJHHUKOBBIX MPHOOPOB
YpaBHEHHUEHEIIPEPHIBHOCTH
1. He ucnons3yercs
2. Ucnonb3yercs, Tak Kak OHO OMUCHIBAET TPAHCIIOPT HOCUTENEH 3apsiaa
3. Ucnonp3yeTcs, Tak KaKk OHO CBSI3BIBACT BEJIMYMHY 3apsifia U €ro U3MEHEHHE BO BpEMEHU
4. Ucnionb3yeTcs, Tak Kak OHO CBA3BIBAET AJIEKTPOCTATUYECKUE TOTEHIHAI U 3apsi
4. JlermpoBaHHe 3TO
1. Pa3HOBUIHOCTH XMMHUYECKOMN peakiuu
2. BHeceHune nmpuMecy B KPUCTAIUTMUECKYIO PEIIETKY MOTYIIPOBOIHUKA
3. Auddysus uim MOHHAS UMILUTAHTAUS
4. bomOapaupoBKa MOBEPXHOCTH MOAIOKKH ITyYKaMH 3JIEKTPOHOB C BBICOKOM SHEprueit
5. Aas MonaenupoBaHUs JIEKTPOGU3ZNYECKUX CBOWUCTB TMOJYMIPOBOJHUKOBBIX MPUOOPOB
TPAHCIIOPTHBIE YPaBHEHHUSI
1. He ucnons3yercs
2. Ucnonb3yercs, Tak Kak OHO OMUCHIBAET TPAHCIIOPT HOCUTENEH 3apsiaa
3. Ucnonp3yeTcs, Tak KaKk OHO CBSI3BIBACT BEJIMUMHY 3apsifia U €ro U3MEHEHHE BO BpEMEHU
4. Ucnonb3yeTcs, Tak Kak OHO CBA3BIBAET AJIEKTPOCTATUYECKUE TOTEHIHAI U 3apsij
6. Ilpu nutorpaduu B 3KCTpeManbHO YIAbTpaduoIeTOBOM 001acTH CBET (POKycHpyeTcs ¢ MOMO-
b0 ONITUYECKUX
1. JIun3
2. 3epkan
3. JIun3 u 3epkan
4. 3epkaJl ¢ HAHOTETEPOCTPYKTYPHOU MOBEPXHOCTHIO
7. UmmepcuonHas autorpadus ucnoib3yeT dPQexT
1. JIy4miero (B CpaBHEHUHU C BO3AYIIHBIM) OXJIAXKACHUS MOBEPXHOCTH MOATIOKKH
2. 3amenneHus] CKOPOCTU CBETA B )KUJKOCTH
3. PacTBOpeHus B ’KHJIKOCTH YaCTHUI] M KPUCTAIIIOB HAa MMOBEPXHOCTH MOATIOKKH
4. XUMUYECKOTO B3aUMOICUCTBHUS C TIOBEPXHOCTHIO MOJITIOKKU
8. OkucisAs KpEMHUI OITy4aroT
1. IIpoBoaHMK
2. IlonynpoBOAHUK
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3. U3onstop
4. ITog3aTBOPHBIA OKUCET
9. IIpoekT 310
1. Maremarrueckasi MOJIENTb CO3/IaBaEMOT0 MPUOOPpa UITH U3IEITHUS
2. U3nenue cymectytomiee B "duzndeckom" Mupe
3. COBOKYMHOCTh JOKYMEHTOB COTJIACHO CTaHIapTaM
4. JIokyMeHT, Co/Iep KaIliuii BCe OCHOBHBIC XapaKTEPUCTUKU MPUOOPA WITH H3CITHS
10. Mexanndeckoe HanpsHKEHUE B KaHaJIe TTOJIYITPOBOIHUKOBOTO MPUOOPA MOMKHO OIHCATH
1. Ckansipom
2. Bektopom
3. KBarepHuonom
4. Tenzopom
11. ITeyaTHEIE IUIATHI U3TOTABIMBAIOT METOIOM
1. meuaTn
2. poronurorpadpun
3. dpesepoBku
4. nazepHOU pe3Ku
12. K rexnonoruueckum CAIIP oTHOCSTCS
1. TCAD Synopsis
2. TCAD Silvaco
3.PCAD
4. SPICE

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

[TpuHIUIBI POPMHUPOBAHUS MATEMATHYECKUX MOJIEIICH 3JIEKTPOHHBIX CXEM
Peanusanus maTeMaTU4ECKUA MOJENIEH U IPUHLIUIIBI PEATU3ALIUH.
ABTOMaTH3anUs TPOLECCOB (OPMHUPOBAHUS YPAaBHEHHH MaTeMaTHUYECKHUX MOJeNei
JJIIEKTPOHHBIX CXEM.
4. Croco0bl XpaHEHUs pa3peKEHHBIX MATPUIL
5. JIokanpHasg yCTOWYMBOCTH CTALlMOHAPHBIX COCTOSHUM B HEABTOHOMHBIX JTUHAMMYECKHUX
cucTreMax
6. SPICE mozens OUNOISIPHOTO TPAaH3UCTOPA

el S

9.1.3. TembI J1a00paTOPHBIX PadoT

. UccrnenoBanue nmuHaMuKkn cTaOMIIM3aTopa HalpsHKEHHS.
. Uccnenosanue 6udypkanuii Ha mpumepe oroopakenus deiirenbayma.

N —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenamnoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

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

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 YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJEPKAILUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE PAa3JIMYHBIM acCIEeKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIAUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAEISAsS OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

CornacoBaHa Ha noptane Ne 60451 13



— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIUH.

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

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

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

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

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapymeHusiMH ciyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

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

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

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

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

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

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

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

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

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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

CornacogaHa Ha noptane Ne 60451 15



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenpsi [Ipd
nporokon Ne 3 or«27» 9 2018r.

COI'TACOBAHO:
JomKHOCTD Nuunmansl, pamunms IToamuce
3aBemyronuii Beiyckaromieit kad. [Ipd C.I'. Muxansuenko CornacoBaHo,
706957f1-d2eb-4194-
b533-6139893cfdSa
3aBenytomuii obecrneunBatomieit kag. [1pd C.I'. Muxansuenko CornacoBaHo,
706957f1-d2eb-4194-
b533-6139893cfd5a

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

9KCIEPTbBI:

[Tpodeccop, xad. [Tp>d H.C. Jleroctaes ~ CormacoBaHo,
6332ca5f-c16e-4579-
bbc4-ee49773dfd8d

Homent, xkad. [1Ipd J.0. [Taxmypun  CorJiacoBaHo,
ce9e048a-2a49-44a0-
b2ab-bc9421935400

PA3BPABOTAHO:

Homent, xkad. [Ipd IO.H. TanoBunkuii Pa3paboraHo,

199f3084-e122-4210-
a234-8671c4c76776

CornacoBaHa Ha noptane Ne 60451 16



