MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Metoabl aHa/IM3a ¥ pacyera 3/IeKTPOHHBIX CXeM

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (11po¢uns): IIpombliiieHHas 3/1eKTPOHHKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadeppa: IIp3, Kadeapa npoMbIIIeHHOH 3/IeKTPOHUKHU

Kypc: 3, 4

Cemecrtp: 6, 7

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bup! yueOHOM JesSTe/TbHOCTH 6 cemecTp 7 ceMecTp Bcero EayHuiib
1 |Jlekuuu 28 28 yacoB
2 |lIpakThueckue 3aHATUSA 18 18 4yacoB
3 |JIaboparopHble pabOThI 16 16 YyacoB
4 | KypcoBasi paborta (ITpoeKT) 26 26 4yacoB
5 |Bcero ayquTOpHBIX 3aHATHUM 62 26 88 4yacoB
6 | U3 HUX B MHTEpaKTUBHOM (hopMme 16 16 4yacoB
7 | CamocTosiTesibHast paboTa 46 46 92 4yacoB
8 | Bcero (6e3 5k3ameHa) 108 72 180 YyacoB
9 |IloaroTroBka u cjjada 5K3aMeHa 36 36 YyacoB
10 | O61iast TpyA0eMKOCTh 144 72 216 YyacoB
4.0 2.0 6.0 3.E

JK3aMeH: 6 ceMeCTp
KypcoBas pabora (1poekr): 7 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ,ﬁ[pbl
nporokon Ne 43 or« 1 » 2 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
Ne

Pa3paboTumku:

nipogeccop kad. [1p3 JlerocraeB H. C.

3aBeayromumii obecreunBarolei Kad.
IIp> Muxansuenko C. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

Ip3 Muxanwsuenko C. T.
OKCIePThI:

JoueHT Kad. ITp3 CaBuyk B. JI.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llens mpernojaBaHus AUCLIMIVIMHBI COCTOMT B (DOPMUDOBAHUM 3HAaHWW, YMEHHWW U HaBBIKOB
TeOPeTUUeCKOro MCC/IeOBAaHUSl 37IeKTPOHHBIX YCTPOMCTB Ha OCHOBE MeTOJOJIOTMM MaTeMaThu4eCKOro
MoziesiipoBaHusi. [IpegMeToM JUCLMIUIMHBI SB/ASIOTCS (DOpMasivi30BaHHble MeTO[bl MaTeMaTH4yeCKOTo
OMMCAHMUs, pacueTa, aHaaM3a W ONTUMH3ALMM SJIEKTPOHHBIX LeMel, CofAepKaluX aKTUBHbIE
MHOTOITO/TFOCHbIE KOMITOHEHTHI.

1.2. 3agauy JUCIMIITAHBI
— TipHoOpeTeHHe CTyZeHTaMH
— 3HaHWUM OOIMX TMONOKEeHHH MaTeMaTHUUeCKOro MO/IeIMPOBAaHUs, TIPaBUI (OPMHPOBAHUS
OTepaTOpPHbIX MaTeMaTUueCKUX MOjie/iell 3IeKTPOHHBIX CXeM, MeTOZIOB aHa/li3a U pacueTa 371eKTPOHHBIX
1[eTieid, OCHOBAHHBIX Ha anrebpanyecKuX U TOTOJIOTHYECKUX MOJEISX;
— yMeHUM U HaBBIKOB WCIIO/b30BaHUSI KOMITBIOTEDHBIX TEXHOJOTUM MaTeMaTUYecKux U
VH)XKeHepHbBIX BbIUMC/IEHWH [1JIs1 aHa/In3a, pacueTa U ONTUMU3aL[uK 37IeEKTPOHHbIX Lierei.

2. MecTo pucomiuinHel B cTpyKrype OITIOII

MucuuruivHa «MeTofbl aHa/Iku3a U pacuera 37eKTpoHHbIX cxem» (b1.B.0O/].6) oTHOCHTCA K OJIOKY
1 (BapuaTUBHas UacTh).

[IpemecTByOlUMM ~ AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/bHble 3HaHUS,  SIBJISIIOTCS
C/lelyrollye JUCLMIIMHBL: AHalorosast 5/1eKTPOHUKa, VIHKeHepHble pacuyeTsl B Matcad, CxeMOTexXHHKa,
TBepjoTe/ibHasE 3/€KTPOHUKA, TeopeTMyecKWe OCHOBBI 3/1eKTPOTeXHUKH, Teopusi aBTOMaryhueCKOro
yIpaB/ieHusl.

[MocnenywoumMu  AUCLUIVIMHAMUA  sB/IsitOTCS::  OCHOBBI  TipeoOpa3oBaTenlbHOM  TEXHUKH,
OHepreTuyeckas 3/1eKTPOHHKaA.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIEeTeHLUi1:

— OIIK-3 criocoOHOCTBIO pelliaTh 3a/laud aHajM3a U pacyeTa XapaKTePUCTHK 37eKTPUUeCKUX
Lerew;

— TIK-1 crocob6HOCTBIO CTPOUThH TMpoCTeime (u3nueckrue W MaTeMaThyecKue MOeTn
npubOpoOB, CXeM, YCTPOWCTB M YCTAaHOBOK 3/J€KTPOHUKKM M HAHO3JeKTPOHHMKUA  Pa3/InYHOTO
(YHKLIMOHA/BbHOTO Ha3HAaueHWsl, a TaK)Ke WCIO/b30BaTh CTaHJAPTHble IPOrpaMMHbIE Cpe/CTBA HX
KOMIIbIOTEPHOT'O MOZIe/IMPOBaHUS;

— [IK-5 roToBHOCTBIO BBIMOJHATE pacueT U MPOeKTUPOBaHKE 371eKTPOHHBIX MPUO0POB, CXeM U
YCTPOWCTB pasMMUHOroO (PyHKIIMOHA/JBHOTO Ha3HaueHWsi B COOTBETCTBUM C TEeXHUYECKUM 3aJjaHheM C
VICTI0/1b30BaHUeM CpeJiCTB aBTOMaTHU3aLuU [POeKTUPOBaHMS;

B pe3sysbraTe usyueHus JUCLITIIMHBI CTYEHT JO/DKeH:

— 3HaTh OCHOBHbIE MO/e/I1 KOMIIOHEHTOB 3/IeKTPOHHBIX CXeM pa3/MYHOro (PyHKIIMOHA/IbHOIO
Ha3HaueHWsl, BK/IIOUasi yCTPOMCTBA M CUCTeMbl IPOMBIIIJIEHHOM 3/7eKTPOHUKH; OCHOBHBIE 3aKOHBI U
MeTOZbl aHa/IU3a 3/IeKTPOHHBIX CXeM.

— yMeTb IIPUMEHATb MeTO/bl MaTeMaTUYeCKOro aHa/uv3a U MOAe/IUPOBaHus, TeOPeTUYeCKoro U
JKCIIePUMEHTA/ILHOTO MICC/Ie0BAHKS; OCYIIeCTBIAT, COOp M aHa/M3 MCXOJHBIX JAHHBIX [JIS pacyeta U
NIPOEKTUPOBAHUS 3/7IeKTPOHHBIX CX€M M YCTPOMCTB pa3/MUHOrO (PyHKLJMOHA/IBHOIO Ha3HA4YeHUsl; CTPOUTh
¢usnuecKkue W MareMaThyecKue MOJe/d TPUOOPOB M YCTPOWCTB 3/IEKTPOHUKH U HAHO3TEKTPOHUKU
pas/IMyHOro (yHKLMOHAIBHOIO Ha3HAYeHWs, a Takke MWCII0/b30BaTh CTaHJapTHble IPOrpaMMHBbIe
Cpe[iCTBa KOMIIbIOTEPHOI'0 MOZie/IMPOBAHUS.

— BJaAeTb MeTOlaMU CXeMOTeXHUUYECKOr0 IIPOeKTUPOBAHUSI 3JIeKTPOHHBIX YCTPOWCTB C
VICII0/Ib30BaHUeM CpeJCTB aBTOMATHM3UPOBAaHHOIO NPOEKTUPOBaHUsS; MeTOAWKaMM SKCIepUMeHTa/IbHbIX
YCC/ieZloBaHUi PUOOPOB M YCTPONCTB 3/IEKTPOHUKH Y HAHO3/IEKTPOHUKHU Pa3/IMYHOrO (PyHKLMOHATIBLHOTO
Ha3HauyeHusl.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 6.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
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Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero uacos CemecTpel
6 cemecTp 7 cemeCTp
AynuTopHbIe 3aHATHS (BCETO) 88 62 26
Jlekuym 28 28
[TpakTryeckue 3aHATHS 18 18
JlabopatopHble paboThbI 16 16
Kypcogast pabora (TIpoekT) 26 26
W3 HUX B UHTepaKTUBHOU (hopme 16 16
CamocrosiTenbHasi pabota (Bcero) 92 46 46
[ToaroToBKa K KOHTPOJILHBIM paboTam 28 28
BeirosiHeHre KypCoBOro rpoekTa (paboThbr) 46 46
OdopmsieHre 0TYETOB 110 J1TaO0paTOPHBIM 12 12
paboram
[MToaroroBka K s1abopaTopHbIM paboTam 6 6
Bcero (6e3 3k3ameHa) 180 108 72
[ToaroroBka 1 craya 5K3aMeHa 36 36
OO0111ast TPYOEMKOCTD U 216 144 72
3aueTHble EquHUIIBI 6.0 4.0 2.0
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jensl JUCHUILIMHBI H BH/bI 3aHATHIH
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabviie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN
3¢}
B
= te) s & —
= < . o m S g5
R (=¥ = O o T 2=
~ ) ] ] = 5
= - i - 2z
Ha3BaHus pa3ziesioB JUCLIATIIUHBI =l 5 = 5 5 g 5 = %
= 2 2 z S 80 = E
= & g & &% 28
= 3 S & < 8 =
s 2 A
O
6 cemecTp
1 O6111re MoONOXKeHUs aHa/IK3a, 4 0 0 0 0 4 |IIK-1
pacueTa ¥ ONTUMU3ALIUU
3JIEKTPOHHBIX CXEM.
2 MareMmaTuyeckoe OIMcaHue 10 6 0 18 0 34 |OIIK-3, IIK-
3/IEKTPOHHBIX CXeM. 1, I[IK-5
3 CxemHble QYHKLIUU U UX aHAJIU3. 4 2 0 10 0 16 |OIIK-3, [IK-
1, TIK-5
4 AHanu3 371eKTPOHHBIX CXeM 4 10 16 18 0 48 | OIIK-3, [IK-
OIepaTOpHbIMU MeTO[aMH. 1, TIK-5
5 AHanu3 3/1eKTPOHHBIX CXeM BO 6 0 0 0 0 6 |OIIK-3, IIK-
BpeMeHHOM 006/1acTy. 1, TIK-5

CornacosaHa Ha noprtane Ne 16037




Nroro 3a cemecTp

28 18 16 46 0

108

7 cemecCTp

6 KypcoBoli nipoekT

0 0 0 46 26

46

OITK-3, TIK-
1, TIK-5

Wtoro 3a cemecTp

0 0 0 46 26

72

Hrtoro

28 18 16 92 26

180

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabiuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCLIUIIIMH (TI0 JIEKIUSIM)

Haseanus paszenos

CopneprkaHue pa3zenoB JUCLUIIMHBI 110
JIEKLIUSIM

Tpyn0eMKOCTb,

dopmMupyemMbie
KOMIIEeTEeHL[UU

6 cemecTp

1 O6111Me MOMOXKEeHUsT aHa/IN3a,
pacueta ¥ ONTUMH3AL[AN
3/IEKTPOHHBIX CXEM.

3a/1aur IPOEKTHUPOBAHUS 3/IEKTPOHHBIX
cxeM. OO1IMe BOMPOCHI MaTeMaTHU€eCKOTO
Mo ienpoBanus. Kinaccudukarys
MaTeMaTH4eCKUX Mo/iefiel. DTarlbl
MaTeMaTH4eCKOT0 MOZIe/TUPOBaHUSI.
MeTozbl peanu3aliii MaTeMaThue CKUX
Mo7ienen.

N

[TK-1

HToro

2 MaremaTndecKoe OItHcaHue
3/IEKTPOHHBIX CXEM.

Knaccudukaryst 31eKTpOHHBIX CXEM 10
MaTeMaThyeCKOMY OTTMCAHHIO.
Toroioruyeckrie MOZIe/Tu 37eKTPOHHBIX
CXeM: CXeMbl 3aMellleHUsT 37IeKTPOHHBIX
L[eTieH, MoJIF0CHbIe Tpadbl,
TOTOJIOTMUeCKHe MaTpPULbl U YPaBHEHUSI.
Maremaruueckue MOZie/Ti KOMITOHEHTOB
3/IEKTPOHHBIX cxeM. [1o/HbIe ypaBHeHUs
3JIEKTPOHHBIX CXeM U UX
nipeobpa3oBanusi. [ToHsATHE U BUABI
KOOpAMHATHOTO Oa3uca. Meto/pl
(OpMHUPOBaHUS Y3/I0BBIX U KOHTYPHBIX
ypaBHEHMI: MeTO/] SKBUBA/IEHTHBIX CXeM
B MaTpuuHOi hopMe, 0600ITIeHHbIH
MaTpUYHbIA METOZ,

10

OTIK-3,
TK-1, TTK-

HToro

10

3 CxeMHble QYHKL[UU U UX aHa/IU3.

[ToHsiTHE ¥ BU/bI CXeMHBIX (DYHKLIUMA
3JIEKTPOHHBIX cxeM. POopMbI
Tipe/[CTaB/IeHUs CXeMHBIX (DYHKIIUI.
YacToTHBIE U BpeMEeHHbIe
XapaKTepUCTUKU U UX MapameTphl.

OIIK-3,
[1K-1, ITK-

HToro

4 AHanu3 371eKTPOHHBIX CXeM
OIepaTopHbIMUA MeTOZaMHU.

Omnpefenenre cxeMHbIX (YHKLIAN T10
MaTpPUUHO-BEKTOPHBIM MapaMeTpam
3/IeKTPOHHBIX cxeM. OrnpesiesieHye

OITK-3,
TIK-1, TTK-
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CXeMHbBIX (PYHKLIUW 3/IeKTPOHHBIX CXeM
METOZIOM CUTHATbHBIX TpadoB.

Ntoro
5 AHasnu3 5/1eKTPOHHBIX CXeM BO MaremaTuueckoe onvcaHve 6 OIIK-3,
BpPeMeHHOU 00/1acTy. 3/IeKTPOHHBIX CXeM B Daswuce IK-1, TTK-
repeMeHHBIX COCTOsAHUA. Peanu3sanms 5
MaremMaThuyeCcKHx Mozesieil B 6asuce
repeMeHHbIX COCTOSTHUSI.
Ntoro 6
Wtoro 3a cemecTp 28
Wtoro 28

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSA3M C 00eCneurnBalIUMH (MPeAbIAYIIMMHI)

4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMH) AUCIHHUIITHHAMHA

Pa3ziesibl JUCLIUTIIMHBI U MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00eCreunuBaroMu (TpeabIIyIuMK) 1
obecrieuriBaeMbIMH (T10C/IAYIOIIMMUI) JUCLIMTIIMHAMMU TIpeiCTaB/eHbl B Tabuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

HaumeHoBaHue AUCLIUTIIUH

Ne pa3zienoB JaHHOM AUCILUTUINHBI, /1711 KOTOPBIX HEOOXOAUMO
r3yueHre 0beCrieuynBarOIUX U 00eCreurBaeMbIX JUCLIATIINH

1 2 3 4 5 6
[TpepmecTByrolye JUCLUATIIMHBI
1 AHanoroBas 3/1eKTPOHUKA + + + + +
2 VnxeHepHble pacueThl B Matcad + + + +
3 CxemoTexHUKa + +
4 TBeppoTenbHasi 1eKTPOHMKA + +
5 TeopeTnueckre 0CHOBBI + + 4
3JIeKTPOTeXHUKU
6 Teopust aBTOMaTUUeCKOIO yIIpaB/eHusI + +
[Tocnepyroye AUCLUATIIMHBL

1 OcHoBbI peo6pa3oBaTenbHOM + + N + N
TeXHUKU
2 DHepreTryeckas 3/1eKTPOHUKa + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMIETeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN

nipeZicTaB/eHo B Tabsnutie 5.4

Tabmuma 5.4 — CooTBeTCTBHE KOMITETEHLMH W BWJIOB 3aHSTHM, (GOPMUDYeMbIX TIPH HW3yUeHUU

M CILUIJIMHBI

Bupbl 3aHATHI

qDOprI KOHTDOJIA
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KomneTeHiuu

Jlektu

ITpakTryeckre 3aHATUS

JTabopatopHbie paboThbI

OIIK-3

+

+

+ | KypcoBasi paboTa (IIpoeKT)

+ | CamocTosiTesibHasi paboTta

KoHTposbHas pabora,
Ok3aMeH, KoHcrekT
CaMOTIOATOTOBKH,
3amuTa oTyeTa,
IIpoBepka KOHTPOJIbHBIX
pabor, CobecenoBaHue,
Otuert 10 1abopaTopHoi
pabore, Omnpoc Ha
3aHATUSX, 3alyTa
KyPCOBBIX TTPOEKTOB
(pabor), BeicTyriieHue
(moknan) Ha 3aHSITHH,
Tect

[MK-1

KoHTposbHasi paboTa,
DKk3ameH, KoHcIieKT
CaMOTIO/ITOTOBKH,
3alMra oT4eTa,
ITpoBepKa KOHTPOJIbHBIX
pabor, CobecenoBaHnue,
Ortuer 1o J1labopaTopHO
pabore, Omnpoc Ha
3aHATHUSX, 3alluTa
KyPCOBBIX TTPOEKTOB
(pabor), BeicTyriieHue
(moksag) Ha 3aHATHH,
Tect

IIK-5

KoHTposbHasi paboTa,
Ok3aMeH, KoHcIeKT
CaMOTIOATOTOBKH,
3amuTa oTyeTa,
IIpoBepka KOHTPOIBHBIX
pabot, CobeceoBaHue,
OrTuerT 110 1JabopaTopHOM
pabote, Ompoc Ha
3aHATHUAX, 3allnTa
KYPCOBBIX ITPOEKTOB
(pabort), BeicTyruieHue
(moksan) Ha 3aHATHH,
Tect

Tabmumie 6.1

6. InTepakTHBHBIE MeTOABI M ()OPMBI OPraHU3aLUH 00yUeHHUs
TexXHONMOTUM WHTEPAKTUBHOTO OOyueHUsi MpH pa3HbIX (hopMax 3aHATHUN B Yacax IPUBEEHbI B
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Tabmuia 6.1 — TexHO/MOrMM UHTEPAKTUBHOTO 00yUeHHs PY Pa3HBIX (opMax 3aHATHNA B Uacax

WHTepakT
VHTepakTyBHbBIE NHTepakTrBHbBIE
MeTtonpbl VBHBbIE Bcero
TIpaKTHUecKue 3aHsATUsI | JlabopaTopHbIe 3aHSATHS
JIeKLIAU
6 cemecTp
IT-meToBI 2 2
Pabora B KoMaH e 2 2
[TorCKOBBIN METOZ, 4 2 6
WccnenoBatenbCKui 2 2 6
MeTOJ,
Wroro 3a cemecTp: 6 4 6 16
7 cemecCTp
Wtoro 3a cemecTp: 0 0
Ntoro 6 6 16
7. JIabopaTopHbie paboThI
HanmeHoBaHue 1abopaTopHbIX paboT rpuBeeHo B Tabnuiie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1abopaTopHbIX pabot
3 <]
& z S
3 = =
T
= > o
Ha3Banus pa3enoB HaumeHoBaHMe 1abopaTopHBIX paboT s 2 &
o S E
S8
= 32
- s
6 cemecTp
4 AHanu3 371eKTPOHHBIX CXeM ®opMUpOBaHKeE U pean3aLus 8 OIlK-3,
OrepaTopHLIMU MeTOJaMHU. OI1epaTOpPHOM MaTpUYHOMN [TK-1, ITK-
MareMaThuueCcKOi Mojie/id JIMHEeMHOM 5
3JIEKTPOHHOU CXeMbI B OZJHOPOZHOM
KOOpZMHATHOM 0Oas3muce.
®opMUpOBaHYe U peasr3aLys 8
orepaTopHON MaTPUUHOM
MareMaThu4eCcKOu MOJie/d JIMHEMHOM
3JIEKTPOHHOM CXeMbl B COKpallleHHOM
rubpuIHOM KOOpAMHATHOM basuce.
Ntoro 16
Wroro 3a cemecTp 16
Ntoro 16

8. IlpakTHueckue 3aHATHA (CEeMUHAPBHI)

HanmMeHoBaHMe MpaKTHUeCKUX 3aHSATHH (CEeMHUHAPOB) MpHUBeeHo B Tabsuiie 8.1.
Tabsnuna 8. 1 — HaumeHoBaHMe MTPaKTHYeCKUX 3aHSITUN (CeMHUHApPOB)

Hassanus paszenos

HaumeHoBaHMe TIpaKTUUeCKUX 3aHSATUH
(cemuHapoB)

Tpyz0eMKOCTb,

dopmupyeMmbie
KOMITeTeHLIUU

6 cemecTp
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2 MaremaTtnueckoe OrnvcaHue Tonosoruueckue MoZesn 3J1eKTPOHHBIX 2 OI1K-3,
3JIEKTPOHHBIX CXEM. CXeM HelpepbIBHOTO [1eNCTBUS. ITK-1, ITK-
®opMHpoBaHKe TOJIIOCHOTO rpada 4 3
3/IEKTPOHHOM 1]eNH, BEIOOP CUCTEMBI
[7IaBHBIX CEYEHUU U I7IaBHbIX KOHTYPOB.
Htoro 6
3 CxeMHble QYHKLMM U UX aHa/IU3. ®opMUpOBaHUe CUCTEMb] KOOPAUHATHBIX 2 OIIK-3,
ypaBHEeHUH /1Jis1 KOOpAUHAT B MaTPUYHOU [TK-1, TIK-
dbopme B COKpaIlleHHOM THOPUAHOM 5
KOOpAMHATHOM Oas3muce.
Nroro 2
4 AHanu3 371eKTPOHHBIX CXeM OripesiesieHrie BbIDa)KEHUM CXeMHbBIX 2 OIlK-3,
orepaTopHbIMU MeTOJaMHU. (GYHKIMI MeTOJ0M 5KBUBAJIEHTHBIX CXeM [TK-1, TIK-
B MaTpU4HOU (popme. 5
OripesiesieHrie BbIDaXKEHUM CXeMHbBIX 2
byHKUH 000011[€HHBIM MaTPUYHBIM
MeTOZOM.
OrnipesiesieHrie BbIDA)KEHUU CXEMHbBIX 2
(dbyHKUMi 110 curHasibHoMy U-rpady
Mb330Ha.
OripeiesieHrie BbIDA)KEHUM CXeMHbBIX 4
GbyHKIMH 10 000011 HHOMY
curHaabHOMY U-rpady.
Nroro 10
Wtoro 3a cemecTp 18
Ntoro 18

9. CamocrosiTesibHast padoTa

Buzpl camocTosiTeTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMITeTeHLIUH TIPe/iCTaB/eHbl B

Tabmmie 9.1.
Tabnuiia 9.1 - Buasl camocTosiTeIbHOM PabOTHI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITeTEHIHH
o L 5
= L <
S = =
o v T
Buzpl camocrosiTtesibHOM = > O
Haseanust pa3nenoB s = DOopMBI KOHTPOJIS
paboTel s g g
S g =
A S L
= S}
6 cemecTp
2 MaremaTtunyeckoe [ToaroroBka K 6 |OIIK-3, | KoHTponbHas paboTa,
OIMMCaHHe 3JIEKTPOHHBIX | /1ab0paTOpHBIM paboTam IK-1, Otuet 10 1abopaTopHOi
CXeM. TMoAroToBKa K 12 [1K-5 pabore, Hp0BepK6a
KOHTPOJIbHBIM paboTam KOHTPO/IBHBIX paboT,
OK3aMeH
Utoro 18
3 CxemHble ¢yHKIMU U uX | [ToAroToBKa K 10 |OIIK-3, |KoHTponbHas pabora,
aHams. KOHTDPOJIbHBIM paboTam [TK-1, IIpoBepka KOHTPOIBHBIX
ViToro 10 [TIK-5 pabot, Dk3ameH
4 AHanu3 3/1eKTpoHHBIX | OdopmiieHre 0TYeTOB T10 12 |OIIK-3, |3amuTa otyeta, OTUeT 110
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CXEeM OITepPaTOPHLIMH naboparopHbIM paboTam IK-1, smaboparopHoi paboTe,

MeTOZaMU. ToAroToBKa K 6 [TK-5 IIpoBepka KOHTPOJILHBIX
KOHTPOJIbHBIM paboTam pabort, JxsameH
Ntoro 18

Wtoro 3a cemecTp 46
IToaroroBka u caua 36 JK3aMeH
9K3amMeHa

7 ceMecTp

6 KypcoBotli mpoekT BrimmonHeHne KypcoBoro 46 |OIIK-3, |3awmmra KypCcoBbIX
npoekTa (paboThr) [K-1, TIpoeKTOB (paboT)
WToro 46 |HK-S

Wroro 3a cemecTp 46

Wtoro 128

9.1. Boripochbl 1o NOAroToBKe K JIabopaTopHbIM paboTam
1. Knaccudukauys 3/eKTPOHHBIX CXeM [0 MaTeMaTHueCKOMy OMMcaHuio. Tormosoruyeckue
MO/Ie/I  S/IeKTPOHHBIX CXeM: CXeMbl 3aMellleHUs] 3/eKTPOHHBbIX lierleld, TIOMIOCHble rpadbl,
TOMOJIOTUYeCKHe MaTpHLbl U ypaBHeHUs. MaremaTtrueckrde MOZe/Nd KOMIIOHEHTOB 3/IeKTPOHHBIX CXEM.
[TonHble ypaBHEHUs 3/IEKTPOHHBIX CXeM U UX Mpeobpa3oBaHusi. [ToHATHe U BU/IbI KOOpAXHATHOrO Oasuca.
Metoapb! HOpMHUPOBaHUS Y3/I0BbIX U KOHTYPHBIX ypaBHEHU: METO/, SKBUBA/JIEHTHBIX CXeM B MaTPUUHOMU
dhopMe, 0600ITIeHHBIN MAaTPUUHBIN METO/,

9.2. TeMbI KOHTPOJIBHBIX PadoT

1. OmnpefeneHue CxeMHbIX (QYHKLMM 10 MaTpU4YHO-BEKTOPHBIM Ilapa-MeTpaM 3/1eKTPOHHBIX
cxeM. OnpesiesieHUe CXeMHBIX (DYHKLMI 37IEKTPOHHBIX CXeM MeTOJ0M CUTHAJIbHBIX rpagoB.

2. TloHsATHe U BUJBI CXeMHBIX (DYHKLIMN 3/1eKTPOHHBIX cXeM. POpMbl Mpe/iCTaB/IeHUs] CXeMHBIX
¢yHKmii. YacToTHBIE ¥ BpeMeHHbIe XapaKTePUCTUKU 1 UX NapaMeTphl.

3. Knaccudukaiys 571eKTPOHHBIX CXeM II0 MaTreMaTh4yecKOMy OIucaHuro. Toriosoruyeckue
MOJileId  S7eKTPOHHBIX CXeM: CXeMbl 3aMeLleHMs S/eKTPOHHBIX Llerel, TOMKCHble rpadsl,
TOIO/IOTUYeCKUe MaTpUlibl U ypaBHeHUs. MaremaTuueckue MOZJe/Id KOMIIOHEHTOB 3/IeKTPOHHBIX CXeM.
[TonHbIe YypaBHEHUs 3/IEKTPOHHBIX CXeM U MX TpeoOpa3oBaHusi. [ToHATHe U BU/IbI KOOpAWHATHOTO Oa3uca.
Metoapb! GOPpMHUPOBaHUS Y3/10BbIX U KOHTYPHBIX ypaBHEHW: METOJ, SKBUBA/JEHTHBIX CXeM B MaTpUUHOU
(opme, 0600I1I€HHBI MaTPUYHBINA METO.

10. KypcoBas pabora (mpoeKT)
TPyAOeMKOCTb ayJUTOPHBIX 3aHATUHA W (OpMUPyeMble KOMIIETEHLIMM B PaMKaX BBIMTOJHEHUS
KypcoBo# paboTsl (1poekTa) npecrasieHb! Tabsmuie 10.1.
Tabmua 10. 1 — TpyaoeMKOCTb ayAWTOPHBIX 3aHATHH W (OpMHpyeMble KOMIIETEHLUM B paMKaXxX
BBITIOJTHEHMsI KYPCOBOM paboThI (ITpOeKTa)

) g =
B L =
s = =
Z 5 &
HaumeHoBaHMe ayJUTOPHBIX 3aHATUU § = g GE
= g =
= o' 9
= S
7 ceMecTp
PacueT rnaccUBHBIX U BbIOOD aKTUBHBIX 3/IEKTPOHHBIX KOMIIOHEHTOB 26 OIIK-3, I1K-1,
cxeMbl. POpMHPOBaHKE TOTIOJIOTUYECKUX MOZierel CXeMbl, 1oZ00p [IK-5
MoZesiel aKTUBHBIX 3/1eKTPOHHBIX KOMITIOHEHTOB, BHIOOD U
000CHOBaHMe MeTo/ja aHaM3a, hopMupoBaHue (PyHKIIMOHATLHON
MaTeMaTU4yeCcKoW MOJIeJH, OTpe/iesieHre HeoOX0JUMbIX CXeMHBIX
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¢byskumii. Pacyer v aHanM3 4yaCcTOTHBIX XapakTepucTUK. [IpoBepka
T0J/TyUeHHBIX pPe3y/IbTaToOB MyTeM 3/IeKTPOHHOTO MO/Ie TMPOBaHUS C
WCII0/Tb30BaHMEM CTaH/JapPTHBIX POrPaMMHbBIX MaKeTOB.
OdopmieHre pe3y/bTaTOB BbINOJHEHUsI KypPCOBOT'O MPOEKTa.

Nroro 3a cemecTp

26

- 1L

I
N U W

- 8
obpaTtHO# CBsI3U.

10.1 TembI KypcoOBBIX padoT
[TpumepHasi TeMaTHKa KypCOBBIX paboT (TTpOeKToB):

— 9. AHanu3 aKTUBHOTO (HUIBTPA-TIPOOKH C IBOMHBIM T-MOCTOM.
— 10.AHanu3 BbICOKOZ0OPOTHOTO MOJIOCHO-3arpakAaroliiero (puabTpa ueTBepToro rnopsijika.

11. PeliTHHroBasi cucreMa AJIA OLl€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. ban/sbHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI
Tabnuiia 11.1 — basisbHbIe OLIEHKU [/l 37IeMEHTOB KOHTPOJISI

PacueT v aHa/IM3 YCUINTE/IS HU3KOH YaCTOThI Ha OMITO/ISIPHBIX TPAH3UCTOPAX.
. AHasn3 n3bupaTesbHOTO YCUTUTEIST Ha TIOIeBbIX TPaH3WUCTOPAX.
. AHa/IM3 yCUUTeSIS TI0 cXeMe C OOIIMM SMUTTEPOM C LIeTIbF0 BBICOKOUACTOTHOM KOPPEeKLIWH.
. AHa/IM3 yCUnUTess 1o cxeme C OOIIMM 3MUTTEPOM C LIeTTbI0 HU3KOUaCTOTHOM KOPPEKIIHH.

. AHanM3 aKTUBHOTO (DUIBTPA BBICIINX YaCTOT.
. AHa/Ii3 ycunuTess € Tlapasiie/ibHOM OTPULIATe/TbHON 00paTHOM CBS3bIO T10 HaTPSDKEHHIO.
. AHanM3 aKTUBHOTO T0JI0COBOTO (PM/ILTPA Ha OMepaljMOHHBIX YCUTUTEISX.
Anam3 usbuparenbHOro RC-ycunuTesis Ha OCHOBe /IBOMHOTrO T-06pa3HOro MocTa B 1ienu

o . MakcumasnbHbIN
o MaxkcumanbHbIN MaxkcumanbHbIN
DeMeHThI yueOHOMH Oasu 3a Iepuop Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuop,
JlesiTeIbHOCTH mexay 2KT u Ha cemecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
6 cemecTp
KoHTponbHast paboTa 10 15 15 40
Ortuer 110 /1Ta60OpaTOPHOM 15 15 30
pabore
Wtoro Mmakcumym 3a 10 30 30 70
Nepuo
OK3ameH 30
Hapacraroipym utorom 10 40 70 100
7 cemeCTp
3aimra KypCoBbIX 25 45 30 100
MpoeKToB (paboT)
VToro Makcumym 3a 25 45 30 100
Tepuoz,
Hapacraroym utorom 25 70 100 100
11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6GaIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/UI0B B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bannel Ha jaTy KOHTPOBHOW TOUKHU Ouenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMbI 6asioB Ha gary KT 4
11
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Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3

< 60% oT MakCMMa/bHOM CyMMBbI OasinoB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/l/I0B B TPaAULMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1i0) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yzoBieTBOpUTEIHHO)

3 (YA0OB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecrieyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1UTEpaTypa
1. JleroctaeB H.C. Metoapl aHanu3a U pacyeTa 37AeKTPOHHBIX cxeM: YdeOHOe mocobue ajis
By30B / H.C. Jlerocraes, K.B. UerBepros. — Tomck: ToMCK. roc. yH-T CUCTeM YIIpP. U paJii03JIeKTPOHUKH,
2006. — 109 c. ISBN 5-86889-304-2 (nanuuue B 6ubmoreke TYCYP - 80 3k3.)

12.2. lono/siHUTe/IbHAA IUTeparypa

1. JleroctaeB H.C. MeToapl aHa/M3a M pacueTa /IeKTPOHHBLIX cxeM : yue0. mocobue / H.C.
Jleroctaes, K.B. UetBepros. — Tomck: ToMCK. roc. yH-T CUCTEM YIIp. U PaAu0-3/1eKTpoHuKH, 2006. — 302
c. (Hammuue B 6ubmioreke TYCYP - 30 3k3.)

2. CamukaeB HFO.P. KommbloTepHoe MopenupoBaHue. UuceHHble METOAbI aHaiu3a: ydeOHoe
nocobue / FO.P. CanmukaeB; denepajbHOe areHTCTBO 1O 00pa3oBaHHiO, TOMCKHM TOCYZapCTBeHHbIH
YHUBEPCHUTET CHCTEM YIIpaB/IeHUs W PaJUOIEKTPOHUKH, Kadeapa 3/eKTPOHHBIX MPUOOpoB. — TOMCK:
TMIIJO, 2005. — 109 c. (Hammure B 6ubmoreke TYCYP - 11 3k3.)

12.3 YuebHo-MeTOogMUEeCKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust

1. Jlerocraee H.C. Metogsl aHamv3a U pacyeTa 37IeKTPOHHBIX CXeM: PYKOBOZCTBO K
OpraHu3ali CaMOCTOSITeNIbHOM paboThl [ CTyzAeHTOB crieriaabHOCTH 210106 «IIpomsbiiiieHHas
snektponuka» / H.C. JlerocraeB, K.B. UerBepros; ®enepanbHoe areHTCTBO 1Mo 00Opa3oBaHui0, ToMCK.
rocC. yH-T CUCTeM YTIp. U pPaJit03/eKTpoHrKY, Kadenpa npomsbiiiieHHOM 371eKTpoHUKH. — Tomck: TYCYP,
2006. — 215 c.: wi. (715 IPaKTUYeCKUX 3aHATHH CTp. 19-37; BbINOMHEHMs J1TabopaTOpHBIX pabot cTp. 19-
50, 124-134; camocTosTenbHOM paboThl cTp. 134-189; BhinosHeHUs KypcoBoit pabotel ctp. 19-109, 134-
189) (nanuume B 6ubmoreke TYCYP - 85 3k3.)

12.3.2 YueOHO-MeTOANMYECKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI
YyeOHO-MeToZiMUeCKHe MaTepUasIbl /Il CAMOCTOSITe/TbHOM U ayIUTOPHOM pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJIU/IOB MPENOCTaB/sIOTCA B (pOopMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUATHS UH(POPMaI[UH.
J/1s MLy ¢ HapyLLIeHUsIMH 3pPeHus:
- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;
- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.
J/1 MLy ¢ HapyLIeHUsIMH C/TyXa:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

JI/1s1 JIML; ¢ HAPYLIEeHUsIMH OTIOPHO-ABUIaTe/IbHOr0 anmnapara:
- B (hopMe 3/1IeEKTPOHHOTO [JOKYMEHTa;

- B TevatHoi (opme.

12.4. ba3bl JaHHBIX, TH()OPMAMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. TlakeT mpuknagHBIX porpamm Mathcad (7151 BeITIOSTHEHUS 1aOOPAaTOPHBIX PabOT U KypCOBOTO
TIPOEKTa)

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHne JUCIUIUTHHBI
13.1. O61ue TpedoOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTepua/bHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLMOHHOTO TWIIA, TPYMIMOBLIX U WHAWBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi U TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
10CaZlouHbIX MecT He MeHee 40-45, 0600pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 10cobus B BU/ie TIpe3eHTallyi 110 JIeKI[MOHHBIM pa3/enaM JUCIUIUIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKHX 3aHATHI

[nisi TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSTHUM MCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacrosiokeHHasi 110 azipecy 634034, Tomckast obsacth, . Tomck, BepimHuHa ynuia, f. 74, 2 3Tax, ayj.
2016. CocraB obopynoBaHus: YueOHass mebenb; JJocka MarHUTHO-MapKepHasi -1 mt.; KommyTatop D-
Link Switch 24 port - 1 mrt.; Komnbtoreps! knacca He Hike [IDBM INTEL Celeron D336 2.8 I'Tw. -14
wt. Vicronb3yeTcs JIMIeH3UOHHOe MporpaMMHOe obecrieueHue, TakeThl Bepcuell He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeljeHusi [l XpaHeHHs] U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yueOGHOTO 060py/IOBaHMSI.

13.1.3. Marepua/ibHO-TeEXHHYECKOe obecrieueHue /ijis 1abopaTopHbIX padoT

Ons  mpoBefeHWst  /1labOpaTOPHBIX — 3aHATUM  UCTIO/Nb3yeTcs  yueOHO-UCCIefoBaTebCKast
BBIUMC/IATE/IbHAsE Jjlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
BepmmnuHa ynuua, 1. 74, 2 atax, aya. 2016 (3016). CocraB obopyaoBanust: YueOHasi Mebesb; DKpaH C
anektporpuBogoM DRAPER BARONET - 1 wr; Mynstumeauiinbiii npoekrop TOSHIBA — 1 it
KomnbroTepel knacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/ 500GB c
LLIMPOKOIIOJIOCHBIM AO0CTYyIIOM B Internet, ¢ MoHnuTtopamu tuna Samsung 18.5" S19C200N- 18 wit,;
Vcnonb3yercst ULIEH3MOHHOE TIporpaMMHOe obecrieueHue, TakeTbl Bepcueil He Hibke: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTepua/bHO-TEXHHYECKOe 00ecreyeHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[nsi camocTosiTe/TbHOM paboThl WCTIONb3yeTcsl yueOHasi ayauTOpUsi (KOMITbIOTEPHBIM Kace),
pacrioniokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 74, 1 stax, ayn. 100. Cocras
obopyzoBaHusi: yuebHasi Mebesib; KomrbloTephl Kinacca He Hke [ISBM INTEL Celeron D336 2.8 I'T. -
4 1wT.; KoMmmbloTephl TofKatoueHbl K ceti MHTEPHET u obecrieunBarOT [JOCTYIT B 37€KTPOHHYIO
MH(pOPMaIMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCHUTETA.

13.2. MaTepua/ibHO-TEXHHUYECKOEe 00ecnedyeHre JUCIMITTHHBI /I JIUI| C OTPaHUYeHHbIMH
BO3MO)>XHOCTSAMHM 3/J0POBbSI

OcBoeHue JUCHUIVIMHEI vijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHHEM CpeJCTB 00yueHUs
00I1Iero 1 CrieriajbHOrO Ha3HAUEeHUs].

[Ipu o06yuyeHHWH CTYIE€HTOB C HapPymIeHUsIMH CJiyxa TIpeyCMOTPEHO UCIOb30BaHUe
3BYKOYCH/IMBAIOIIle anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M [APYyTUX TeXHUYeCKHUX CpeJCTB
nipreMa/mepesiaud yueOHoH MH(OpMaIK B AOCTYIHBIX (opMax Ajisi CTYZAEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOy4eHUsi [jiss CTYAeHTOB C WHBAJMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOU
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOW O0y4arOTCs CTYAEHTbl C HapyllleHHeM ciyxa, 000pymoBaHa
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KOMIBIOTEPHOW TEXHUKOM, ayJJUOTEXHUKOW, BUJEOTEXHUKOW, 37IeKTPOHHOW [OCKOW, MY/JIBTUMEOUNHOMN
CUCTEMOH.

[Mlpu oOyueHMU CTY[€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPeyCMOTPEHO WCII0/b30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayAUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha 5KpaHe) NPy MOMOLLY BU/le0yBeTMUUTesel /1S yla/IeHHOTO TPOCMOTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
aslbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAIMU U Apyrve TeXHWYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOU MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapylLleHUsSMUA OTOPHO-ABUraTebHOTO
arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 TEOZiel C MHBAIUTHOCTHIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH

@®oH/, OLEHOYHBIX CpEeCTB W THUIIOBbIe KOHTPOJIbHBIE 3aJjaHUsi, WCIIO/b3yeMble [Ji OLIeHKU
cOpMUPOBAaHHOCTH ¥ OCBOEHHS 3aKpeIrvieHHbIX 3a [JUCLUIUTMHOM KOMIIeTeHIIM TpU TpPOBeJeHUr
TEeKYII[eH, TTIPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

[nis Tony4yeHHs] YeTKUX TIPeACTaBlIeHUN O CYLU[HOCTH M OCOOEHHOCTSIX MO/e/IMPOBaHUS
3JIEKTPOHHBIX CXeM He00XOJUMO YCBOWUThH TOHATHE MaTeMaTHYeCKOW MO/Ie/I U OCHOBHbIE TpeOOBaHMS,
nipeAbsiBasieMble K MofenssM. BakHo 3HaTh creliu(uKy 3TaroB MaTeMaTUYeCKOTO MO/eMPOBaHMUS,
OCHOBHBbIe MeTO[bl peanu3aliui Mofejeli U uX BO3MOXHOCTU. C 1efbl0 CHUCTeMaTH3UPOBAHHOTO
TIpYMeHeHUsI MeTOZI0JIOTUH MaTeMaTH4eCcKOro Mo/ie/IMpOBaHUs HeOOX0AMMO 3HaThb U YMeTb HUCII0/Ib30BaTh
KJaccupUKal[Mil0 ~ MareMaTUyeCcKUx  Mojiefied.  [ns  ysCHeHUsI  TpaKTUUeCKOW  3HAUMMOCTH
MaTeMaTH4eCckOro MO/Ie/IMPOBaHus TaKXe CJeyeT 3HaThb OCHOBHbIE BH[bI 3ajjau, pellaeMbIX TIpU
TIPOEKTHUPOBAHUH TEXHUUYECKUX 00bEKTOB U KIaCCU(PUKALIUIO UX TTapaMeTPOB.

Heobxoqumo 3HaTh, UTO y4YeT K/aacCU(MUKAI[UM S7eKTPOHHBIX CXeM TI0 MaTeMaTh4yeCcKOMY
onvcaHnio  obecrieunBaeT  MoBbIIeHWe  3()(HEKTUBHOCTM  MaTeMaTHUeCKOro  MO/eMPOBaHMUS.
Teopetnueckoii 6a30ii hopMHUPOBaHUSI MaTeMAaTHUeCKUX MOZie/ieli 3IeKTPOHHBIX CXeM SIB/ISIFOTCS TIpaBUjia
TIOCTPOEHUS TOTIOJIOTMUECKUX MOjiesield, MOJIesiel 3/IeKTPOHHBIX KOMITOHEHTOB U TPUEMbI 00beIVHEHHUS
yKa3aHHbBIX Mogesiell B Mogiesiu GpyHKIMOHa/ibHbIe. Ocoboe BHUMaHUe cyieflyeT 00paTUTh Ha MaTpPUYHbIe
(hopMbI TipeicTaB/IeHUsI MaTeMaTHUeCKUX Mojesieil. BaxkHO TBep/j0 OB/aZieTh paljMOHaIbHBIMUA MeTo/laMu
(hopmMHpOBaHHUSI MaTeMaTUUeCKHUX MOZesieil: MeTo[OM SKBUBAJIEHTHBIX CXeM U 000011eHHbIM MaTPUYHBIM
METO/IOM B OZJHOPO/IHBIX KOOPJWUHATHBIX Oa3ucax.

OmnpeneneHre CXeMHbIX (YHKLWN SIBISIeTCSI OCHOBHBIM 3TaliOM TeOPETUYEeCKOTO MCC/e0BaHUs
JTMHEWHBIX 3JIEKTPOHHBIX cxeM. [103ToMy HE0OXOJUMO 3HaTh BH/bI CXeMHBIX (DYHKIUH W B 3aBUCUMOCTHU
OT TOCTaB/IeHHOMN 3a/laud yMeTh BbIOMpaTh Haubosee TpuUrofgHbie GopMbl UX TpejcTaBieHus. KpaiiHe
BaXHO B/IaJieTh T[IpaBWIaMU T[epexofa OT CXeMHbIX (YHKIUHA K YaCTOTHbIM U BpeMeHHbIM
XapakTepuctikaM. He MeHee Ba)XHO 3HaTb CBSI3b MEXAYy UYaCTOTHBIMM W  BPeMEeHHBIMU
XapaKTepPUCTUKAMU.

OmeparopHble MeTO/bI SIBISIOTCS Haubonee 3(deKTUBHBIMH MeTOaMH aHa/lu3a JIMHeMHbIX
3/IeKTPOHHBIX cxeM. HecMOTpsi Ha TpUHLIUNUAILHBIE OTPAaHUYEHUsT OTlepaTOpHbIe MeTO/bl TPUMeHUMbI
JUIs  WCC/IeJOBaHMSI  3HAUMTESbHOTO  KOJIMUeCTBAa K/IaCCOB  JIEKTPOHHBIX CXeM  pa3/IMYHOro
(YHKIIMOHA/IPHOTO  Ha3HaueHWs. VIMEHHO TI03TOMY HeoOXOJUMO TBEpAO OBJaJeTh alapaToM
anrebpanyeckKux W TOMOJOTUYECKUX OIepaTOpHbIX MeTOZAOB. I[IpuMeHUTE/NIbHO K anreOpanyuecKuM
MeTO/laM aHa/IM3a PeKOMEeH/IyeTCsl Tpro0peCcTy HaBBbIKUA MTPUMEHEHHsT OPMY/T CBSI3M CXeMHBIX (QYHKIUH C
MaTpPUUHO-BEKTOPHBIMM TlapaMeTpaMH ajreOpanueckux Mogeseidi. [Iyis mMeToa CHUTHaIbHBIX TpadoB
cienyeT ymeTh (popMupoBarh rpadbl HEMOCPeACTBEHHO [0 CXeMaM M TPUMEHSITh TOTMOJOTvueCcKUe
(hopmysbl onipefenieHus1 BbIpayKeHU CXeMHbIX (YHKI[UH.

KpaiiHe Ba)KHO OB/afieTh KJaCCMUECKUM METO/OM aHa/vi3a 3/eKTPOHHBIX CXeéM BO BpeMeHHOM
ob/acTy, TIOCKOJIBKY 3TOT MeTO[, SIB/seTCs Haubosiee yHUBEpPCA/NbHBIM W TI03BOJISIET TIPOBOAWUTH
WCC/Ie0BaHUs KaK JIMHeWHBIX, TaK W HeJUHeWHBbIX, B TOM UMC/ie AUCKPETHBIX, 3/IEKTPOHHBIX CXEM.
Heobxomumo ymeTb pacripezieisitb (ha30Bbie TepeMeHHble MOJe/IMPyeMbIX OOBEKTOB Ha BXOZHbBIE,
BLIXO/JHbIe TIepeMeHHble U TepeMeHHble COCTOSIHUS, a TaKKe BBISIB/IATH TOMOJOTMUeCKH 3aBUCHMbIe
mviddepeHiiManbHble TilepeMeHHble. s 3 deKTUBHOTO MOJe/NMPOBaHUSl 3/IEKTPOHHBIX CXeM BO
BpeMeHHOW 00/1acTH ciefyeT TproOpecTd HaBBIKM (hOPMaM30BaHHOTO TMOCTPOEHUsT MaTeMaThueCKHX
Mo/ieniell B Oa3uce TiepeMeHHBIX COCTOSIHUSI B MaTpHUUHOM (hopMe. Peanu3alysi MaTeMaTHUeCKHUX Mogesiei
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B 0Oa3uce rmepeMeHHBIX COCTOSTHUSI TpeOyeT HABBIKOB NTPUMEHEHHs aHaTMTUUEeCKUX U UMCTIEHHBIX METO/IOB
WHTerprupoBaHUsl CUCTeM OOBIKHOBEHHBIX AU depeHIIManbHbIX YpaBHEHUH.

14.2 TpeboBaHus K (poHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPaHHYeHHBIMH BO3MO)KHOCTAMH

3A0pOBBS

[lnsi CTyJeHTOB C WHBaAMJHOCTBIO IIPelyCMOTPEHbl J[OMOSHUTE/bHbIE OLIeHOUHbIE CPeZCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/TBHBIE CPEICTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTE/TBHBIX OL[@€HOUHBIX
CpeJiCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/nbTaToB 00yueHUst

C HapyluieHusIMU
ciyxa

TecTbl, MTUCbMEHHbIE CAMOCTOSATE/IbHbIE
paboThI, BOMIPOCHI K 3aYeTY,
KOHTPOJTbHBIE PAOOTHI

[TperMyIiieCTBEHHO TMChbMeHHast
TIpoBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeuMmyliieCTBEHHO yCTHas IIPOBepKa
(MHAWBUAYATBHO)

C HapylieHusIMu
OTIOPHO-
JIBUTaTeIbHOTO
ammapara

PelieHne JUCTaHIL[MOHHBIX TE@CTOB,
KOHTPOJIbHBIE pabOThI, TMCbMEHHbIe
CamMoCTosiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[MpenmMyI1ieCTBEHHO AUCTAHLIMOHHBIMU
MeTo/laMU

C orpaHvyeHUsIMU 110
o011ieMe TUIUHCKAM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOMIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/laMU, UCXOZs U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguuecKue peKOMeHAAMH 10 OLeHOYHBIM CPe/ICTBaM /JIsl JIMI] C OTPaHUYe€HHbIMH
BO3MO)XXHOCTSIMHU 30POBbsI

Ons crygenToB ¢ OB3 mipegycMaTpuBaeTcss AOCTyMHas ¢dopMa TIpeoCTaB/IeHUsl 3aflaHui
OLI€EHOYHBIX CPE/ICTB, @ UMEHHO:

B MeyaTHOU (hopme;

B IeyaTHOM (hopme C yBe/IMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCITX;
TipeZioCTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [l TakKuX CTy[eHTOB MpeJyCcMaTpUBAeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMCbMeHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCIOJIb30BaHUEM YC/IyT ACCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

[Tpouienypa OrjeHMBAHUSI pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB I10 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefoCcTaB/ieHre uHGopMaluu B (opMax, aZialTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbSI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JINI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM ILIPUPTOM.

Jinsi iun ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/IeEKTPOHHOTO JJOKYMEHTa;
B reuatHoi opme.

I[J'IH JINIY C HAPYII€HUAMH OIIOPHO-ABHUI'dTE€/IBHOI0 arrdpdara:

B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;
B TeuatHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
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00yueHHsT MOXKET MIPOBO/IUTHCS B HECKO/TBKO 3TArloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OIITEHOUHBIX CPE/ICTB IO YYEFHOU JIMCLIMTIJIMHE
Mertoppbl aHa/IM3a U pacyeTa 3/IeKTPOHHBIX CXeM

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): IIpoMbliiieHHas 3/1eKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: IIp3, Kadeapa npomMbI/IeHHON 3/IeKTPOHUKH

Kypc: 3, 4

Cemecrtp: 6, 7

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— npodeccop kad. [1p3 Jleroctaes H. C.

JK3aMeH: 6 cemecTp
KypcoBast pabora (1poekr): 7 cemecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

MPOEKTUPOBAHUE /IEKTPOHHBIX IPHOOPOB,
CXeM U YCTPOMCTB pa3/InyHOro
(YHKL[MOHA/IbHOTO Ha3HaueHNsI B COOTBETCTBUU
C TEXHUYECKUM 33/laHheM C UCTI0Ib30BaHUEM
CPe/iCTB aBTOMaTU3aLiy POeKTUPOBaHUs

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-3 CTIOCOOHOCTBIO pellaTh 3alauu aHaIku3a u Jo/mkeH 3HaTh OCHOBHBIE MOJ /A
pacueTa XapaKTepPUCTUK 3/IeKTPUUECKUX Lierlel | KOMIIOHEHTOB 3/IEKTPOHHBIX CXeM

[TK-1 CIIOCOOHOCTBIO CTPOUTD TIPOCTeMIIIHEe Pas/IIHOTO (byHKHHOHam’HOUF 0
¢bu3nueckre U MaTeMaTHUUeCcKue Mofiesn Ha3HAYEHITH, BK/TIO4as yCTpOMCTEA 1
MPUGOPOB, CXeM, YCTPOMCTR I YCTAHOBOK CUCTeMbI [TPOMBIILIICHHOU 3/IeKTPOHUKY;
3/IeKTPOHUKU M HAHO3/IEKTPOHMKU Pa3/IMuHOIO OCHOBHBIE 3aKOHBI 11 METO/IBI dHA/I3a
(YHKLIMOHAIbHOTO Ha3HAUeHUs, a TakKe /IEKTPOHHBIX CXEM.,
WCII0/Ib30BaTh CTaHJapTHbIe TIPOrpaMMHbIe JIO/DKEH yMETE IIDUMEHATE METO/LI
Cpe/iCTBa UX KOMIIBIOTEPHOI'0 MO/Ie/IMPOBaHUs MATEMATUHECKOTo aHa/lu3a 1

MOZIe/TUPOBaHUsl, TeOPeTUYeCKOTr0 U
I1K-5 TOTOBHOCTEIO BBITIO/IHATE pacueT U

9KCMepUMeHTaIbHOT0 UCC/Ie0BaHus;
OCYIIeCTB/IATh COOP ¥ aHA/IN3 UCXOJHBIX
JJAHHBIX /7151 pacyeTa ¥ MPOeKTHUPOBaHUs
3/IEKTPOHHBIX CXeM U YCTPOWCTB
Pa3IUUHOrO (PyHKI[MOHATBEHOTO
Has3HaueHusl; CTPOUTD (pr3nUecKue 1
MareMaThyeCcKre MoJiesii TIPUOOPOB U
YCTPOWCTB 3/1IEKTPOHUKHU U
HaHO3/IEKTPOHUKH Pa3/IMYHOr0
(YyHKL[MOHAIbHOTO Ha3HAUEeHMUs], a TaKXKe
WICTI0/Tb30BaTh CTaH/APTHbIE TIPOrPaMMHbIe
CpefCTBa KOMITbIOTEPHOTO
MO/le[TUPOBaHMUS.;

[o/mKeH BiazeTs MeToAaMu
CXeMOTeXHUUYECKOTO TIPOEKTHPOBaHKS
3JIEKTPOHHBIX YCTPOUCTB C
VICTI0/Tb30BaHUEM CPEJICTB
aBTOMAaTH3UPOBAHHOI'O [IPOEKTUPOBAHUS;
MeTOANKAMU SKCIIePUMEHTA/TbHBIX
WCC/IeZJOBaHUM PUOOPOB M yCTPOMCTB
3/IeKTPOHUKU U HAaHO3/IEKTPOHUKHU
pa3UuHOro (GyHKI[MOHATBEHOTO
Ha3HaueHusl.;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB
NipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6saaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI
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MOHUMAaHUEM TPaHHUI] abcTparupoBaHust
MIPUMEHHUMOCTH nipobsiem
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara30HOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHb) TIpOLIeCChl, obIIme MpaKTUUeCKNX YMEHUH, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpeiesiax TpeOyeMbIX /ISl peLleHNsT | KCCIIeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE
00/1aCcTH HUCC/Ie[OBaHUS TIOBe/IEHHE K
o0cTosITeNTHCTBAM B
pelieHUH pobiem
YnosnetBopuTenbH | ObnazaeT 6a30BbIMU O6saiaeT 0CHOBHBIMU PabGotaeT npu npsiMom
0 (TIoporoBbIi 00IIMMU 3HAHUSIMA yYMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH
yPOBEHbB) 151 BBITIOJTHEHUST TIPOCTBIX
3a7iau

L[ereu.

2 Pea/mm3anusa KOMIETeHIHHI

2.1 Komnerenuusa OIIK-3
OITK-3: criocobHOCTRIO pelllaTh 3aflauM aHa/KM3a W pacyeTa XapaKTePUCTUK 3€KTPUUeCKUX

st popMHUpOBaHMS KOMITETEHIL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUSI
KOMITETEHLIUM, TPUMeHsIeMble [jI 3TOTO BUZBLI 3aHSTHA M UCIO/Nb3yeMble CPeACTBAa OLleHUBaHWUs
TnipeZicTaB/IeHbl B Tabuiie 3.
Tabnura 3 — Ortarnbl HOPMUPOBAHKS KOMITETEHIIVHU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHMUsI

XapaKTepUCTHUK
3/IeKTpAYe CKUX Lieren

3JIGKTPUUECKUX HEHEﬁ

CocraB 3HaTb Ymetb Bnagets
CopeprkaHue OCHOBHBIE METO/IbI pellaTh 3a/la4M aHaju3a U | OCHOBHBIMU MeTO/laMHt 1
3TaroB aHa/M3a U pacuera pacueTa XapakKTepUCTUK  |[pHeMaMH pelleHus 3a1a4d

aHa/M3a U pacuera
XapaKTepUCTUK
3/IeKTPUYeCKUX Lierei

Bunpl 3aHATHI

* lHTepakTUBHbIE
TIPAKTUUe CKHe 3aHSITUS;
* lHTepakTUBHbIE
nabopaTopHbie 3aHSTHUS;
* VHTepakTBHbIE
JIeK1IWY;

¢ [IpakTrueckue
3aHATUS;

* JlaboparopHble
paboThI;

* Jlekuuy;

* CamocTrodTesbHas
pabora;

* Kypcosast pabora
(npoekr);

* llHTepakTUBHbIE
TIPAKTUUEeCKUe 3aHSITUS;
* llHTepakTUBHbIE
nabopaTopHbie 3aHATHS;
* VIHTepaKTHBHbIE
JIeK11Y;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

» KypcoBast pabota
(npoekr);

* lHTepakTUBHbIE
MIpaKTHUEeCKUe 3aHSITHUS;
* lHTepakTUBHbIE
naboparopHbie 3aHSATUS;
* JlaboparopHbie
paboTsr;

* CamocrosiTenbHast
pabora;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* KoHtposnbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;

* Brictynnenue (Jokaaz,
) Ha 3aHAATHY;

* KoHCriekT
CaMOIIO/ITOTOBKY;

* KoHurposnbHast pabota;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* 3aiumra KypCoBbIX
poeKTOoB (paboT);

* BeicTyrnuienue (goknaz
) Ha 3aHSATHY;

* Otyet no
naboparopHoii pabore;

* 3aumTa KypCcoBbIX
npoekToB (pabor);

* BeicTynneHue (mokaz
) Ha 3aHATUY;

* DJK3aMeH;

* Kypcosast pabora
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e TecT;

* CobecemoBaHue;
e OK3aMeH;

* Kypcosast pabota
(poeKT);

* KoHcrekT
CaMOTIOAITOTOBKW;
* TecT;

* CobecenoBaHue;
* DK3aMeH;

* KypcoBast pabora
(poekT);

(npoekr);

dopMy/nvMpoBKa TMOKasaTesieldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TIpuBe/leHa B

Tabuie 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarnax
CocraB 3HaThb YmeTb Bnanets
OminuHo * OO6nagaet » O6napgaetr auamna3zoHoMm | ¢ KoHTponupyeT pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKUMU U MIpaKTUUeCKUX YMEeHHH, TPOBOJUT OLIeHKY,
TeopeThueCKUMHU TpeOyeMbIX /I/is Pa3BUTHSI | COBEPILIEHCTBYET

3HAHHWAMMU B IIpeaeiax

TBOPUECKHUX pellleHunH,

JlefcTBUS paboThI;

n3y4yaeMoii 061acTH ¢ abcTparvpoBaHust
TIOHUMAaHWeM T'PaHUI] npobsiem;
TIPUMEHHUMOCTH ;
Xoporo (6a30Belii | 3HaeT QakThl, * OO6nazmaet auaria3oHoM | * beper
yPOBEHb) TIPUHIUITBI, TIPOIIECCHI, MPaKTUUYeCKUX YMEHUM, | OTBETCTBEHHOCTH 3a
o01LI[1e TIOHATUS B TpeOyeMbIX /I/sl pellieHys | 3aBeplleHue 3a/au B
nipeiesiax u3y4aeMom oTpe/ie/IeHHBIX TIPO0JIeM | KCC/IeJOBaHUH,
obacTy; B obmactu rprcriocabivBaeT cBoe
WCC/Ie[IOBaHUS ; ToBefIeHHe K
o0cTOsITeNTLCTBAM B
pettieHun rpobsiem;
YnosneTBopuTenbH | o O6agaeT 6a30BLIMU * OO6nazmaet OCHOBHbIMH | * PaboTaeT mpu nmpsMom
0 (TIopOroBbIi 0OLMMY 3HAHUSIMU; yMeHUsiMH, TpeOyeMbIMHU | HabIOAeHuH;
yPOBEHb) U151 BBITIOJTHEHUST

MMPOCTHIX 3a/idy,

Ha3Hd4YeHus,
MO/Jie/TMPOBaAHMA.

2.2 Kommnerenuus ITK-1
[TK-1: criocobHOCTBIO CTPOUTh TpOCTeMire (hr3uUecKre U MaTeMaTUueckue Mojenu MpruOopoB,
CXeM, YCTPOMCTB U YCTAHOBOK 3/JeKTPOHUKHM UM HAHO3/eKTPOHUKUA Pa3IMyHOrO (YHKIIMOHATBHOTO

d TakK)XXe HCII0/Ib30BdThb CTaHA4dPTHbBIE TIPOrpaMMHBIE CPeACTBA HWX KOMIIBFOTEPHOI'O

st popMHUpOBaHMST KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUSI
KOMITETEHLIUM, TPUMeHsIeMble [jI 3TOTO BUZBLI 3aHATHA M UCIO/Nb3yeMble CPeACTBAa OLleHUBaHWUs
TnipeZicTaB/IeHbl B Tabmuiie 5.
Tabnura 5 — Otarbl JOPMUPOBaHUS KOMITETEHIIVHU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHMUsI

CocraB 3HaTb Ymetb Bnagets
CopeprkaHve rpocTreiye pUsnyeckue |CTPOUTH MPOCTeMIIre CTaH/IapTHBIMU
3TaroB Y MaTeMaThuueCcKre bu3nueckue u MPOrpaMMHBIMU

Mogesu pubopos MaTeMaTUyecKue MOZe/Id | CpefiCTBaMu
pasIMuHOro NprOOPOB Pa3/TUUHOTO KOMIBbIOTEPHOTO
(YHKIIMOHATbHOTO (YHKLIMOHABHOTO MO/IeTMPOBAHUS
Ha3HaueHusl Ha3HaueHust

Bupp! 3aHaTHM

* VIHTepakTUBHbIE
TIpaKTUUEeCKHe 3aHSITHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;

* VIHTepaKkTHBHbIE
MpaKTUUeCKKe 3aHSITHUS;
* VIHTepaKkTHBHbIE
nabopaTopHbIe 3aHATHUS;

* VIHTepakTUBHbIE
MPaKTUYeCKUe 3aHSATHSI;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHITHS;
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* lHTepakTHBHBIE
JeKL1y;

* [lpakTueckue
3aHATHS;

* JlaboparopHbie
paboThi;

* Jlekuuu;

* CamocTrosTe/bHas
paborta;

* Kypcosast pabora
(mpoekT);

* lIHTepakTHBHbIE
NeKL1y;

* [lpakTuueckue
3aHATHS;

* JlabGopartopHbie
paboThI;

* Jlekuuuy;

* CamocTrosTe/bHas
pabora;

* KypcoBast pabora
(poexT);

* JlaboparopHble
paboThI;

* CamocTodTenbHas
paborta;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KonTtposbHas pabora;
* Ortyet no
naboparopHoii paborte;

* Orpoc Ha 3aHATHUSX;

* Brictyninenue (Jokaaz,
) Ha 3aHSTUY;

* KoHCrieKkT
CaMOTIOATOTOBKU;

e TecT;

* CobecenoBaHue;

* DK3aMeH;

* Kypcogast pabora
(npoekr);

» KonTtposnpHast pabora;
* Otyer no
naboparopHoii pabore;

* Omnpoc Ha 3aHATUSAX;

* 3armra KypCoBbIX
TIpoeKTOB (paboT);

* BeicTynienue (goknaz
) Ha 3aHATUY;

* KoHcnekr
CaMOTIO/ITOTOBKY;

* Tecr;

» CobecegoBaHue;

* OK3aMeH;

* KypcoBast pabota
(npoekr);

* Otyet no
naboparopHoi pabore;

* 3aumra KypCcoBbIX
MpoekToB (pabor);

* Brictynnienue (goknaz
) Ha 3aHSITHU;

* OK3aMe€H;

* KypcoBas pabota
(npoekr);

d®opMy/nMpoBKa TOKa3aTe/eil W KpuUTepreB OL|eHMBaHUsSl [JaHHOM KOMIIeTeHLIMU TpUBeJeHa B

Tabmumie 6.
Tabsuria 6 — ITokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
OminuHo * Ob6nagaer » O6nagaer auana3zoHoMm | * KoHTtponupyeT pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH U MPaKTUYECKUX YMEHUH, TIPOBOJUT OLIEHKY,
TeopeThueCKUMHU TpeOyeMbIX /Ijisi Pa3BUTHSI | COBEpILIEHCTBYeT

3HAHUSIMH B TIpefiesiax
M3yuyaeMoit 06/1acTH C
TIOHMMaHWEM TPaHMUI]

TIPUMEHUMOCTH ;

TBOPYECKHUX pellleHnH,
abcTparvpoBaHust
npobrewm;

JeiicTBUsI paboThI;

Xoporiio (6a30BbIit

* 3HaeT (haKThI,

* OO6sazaeT AMArIa30HOM

* Beper

MPOCTHIX 3a44d4,

YPOBEHb) TIPUHLIUTIBI, TTPOLIECCHI, MPaKTUYeCKUX YMEHUM, | OTBETCTBEHHOCTH 3a
oOlIMe MOHSITHS B TpeOyeMbIX [I/is PellleHHs | 3aBepIIeHKe 3aa4 B
nipeie/iax u3y4yaemMom OTpe/ie/IeHHbIX TIPO0JIEM | KCC/Ie[OBaHUH,
obmacTu; B oOsacTut nipucriocabivBaeT cBoe

WCC/Ie[IOBaHUS ; TOBe/IEHUE K
o0CTOsITE/TECTBAM B
pelieHUH TIpo6eM;

YnosnerBopuTe/ibH | ¢ O6sagaet 6a30BBIMU * O6magaet ocHOBHBIMU | ¢ PaboraeT rpu mpsiMom

0 (TIOpOroBEIi 00LMMY 3HAHUSIMU; YMeHUsIMH, TpeOyeMbIMHU | HaOHOAeHUH;

yPOBEHbB) [IJ1s1 BBITIOTHEHUST

CornacoeaHa Ha noptane N2 16037

21




Tabmuiia 7 — Orarbl

2.3 Komnerenuus I1K-5

[TK-5: rOTOBHOCTBIO BBITIO/IHATH pacueT U IMPOEKTHPOBaHHE 3/IeKTPOHHBIX NMPHUOOPOB, CXeM U
YCTPOWCTB pa3iUUHOrO (hyHKIIMOHATBLHOTO Ha3HAU€HWs B COOTBETCTBHU C TEXHUYECKUM 3a/JaHUEM C
MCII0/Tb30BaHEM CPeJ[CTB aBTOMAaTH3alliy TPOeKTUPOBAHHUSL.

st bopMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAroB. JTarbl pOpMUPOBaHHUs
KOMITETeHLIUH, TpUMeHsieMble [l 3TOTO BUZBI 3aHATHA M HCIONb3yeMble CPeACTBAa OLleHHUBaHMUs
Tpe/icTaB/IeHbI B Tabsurie 7.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

3JIEKTPOHHBIX TIPUOOPOB

COOTBETCTBUU C
TeXHWYeCKHM 3aJaHhueM

CocraB 3HaThb YmeTb Bnagetb
Copeprkanue OCHOBHBIE CITOCOOBI BBITIOJIHATH pacyeT U Cpe[iCTBaMU
3TaroB pacueTta u MPOEKTHUPOBaHUe aBTOMaTH3aLuu

MPOEKTHPOBAHUS 3JIEKTPOHHBIX TIPUOOPOB B | IPOEKTHPOBAHMUSI

3JIEKTPOHHBIX TIPUOOPOB,
CXeM U YCTPOMCTB
pasIMyHOro
(byHKLMOHATBHOTO
Ha3HaueHUs B
COOTBETCTBHUHU C
TeXHUYeCKUM 3a/laHieM

Bunpbl 3aHATHI

* lHTepakTUBHBIE
MIpaKTUUeCKUe 3aHSTHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VHTepaKkTUBHbIE
JIeKLIUY;

* [IpakTrhueckue
3aHATUS;

* JlaboparopHble
paboThI;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* Kypcosas pabota
(npoexkr);

* NHTrepakTuBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepakTUBHbIE
JIeKLINY;

* [IpakTuueckue
3aHATUS;

* JlabGopaTopHble
paboThI;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* KypcoBast pabota
(npoekr);

* lHTepakTUBHEBIE
MpaKTUYeCKUe 3aHATUS;
* lHTepakTUBHEBIE
nabopaTopHble 3aHATHS;
* JlaboparopHbie
paboThr;

* CamocTosiTe/bHas
pabora;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Oripoc Ha 3aHATHUSIX;

* Brictynnenue (Jokaaz,
) Ha 3aHATUY;

* KoHcnekT
CaMOTIOAITOTOBKY;

e Tecr;

* CobecenoBaHue;

* OK3aMeH;

* Kypcosast pabora
(npoekr);

* KoHnrposnbHas pabora;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* 3aimra KypCOBbIX
NpoeKToB (pabor);

* BeicTynieHnue (foknaz
) Ha 3aHSTUY;

* KoHcnekr
CaMOTIOZIrOTOBKH;

* Tecr;

» CobecemoBaHue;

* 3JK3aMeH;

* Kypcosast pabora
(npoekr);

* Otyet no
naboparopHoii pabore;

* 3amura KypCoBbIX
npoekToB (pabor);

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* DK3aMeH;

* Kypcosas pabora
(npoekr);

CDOPMYJ'II/IPOBKEI roKazaTresied u KpUTepueB OLI€eHUWBAHUSA AaHHOﬁ KOMITeTEHIIMW TIpUBEAE€HA B

Tabmuie 8.

CornacoeaHa Ha noptane N2 16037

22




Tabsuria 8 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

3HaHUAMMU B I1Ipeeiax

CocraB 3HaTb YMmeTb Bnagets
OminuHo * ObGnagaer * OO6nazmaet auariazoHoMm | * KoHTponupyet pabory,
(BBICOKMIA yPOBEHb) (hakTHUeCKUMU U MPaKTUYECKUX YMEHUH, IIPOBOJMT OLIEHKY,

TeopeTUYeCKUMU TpeOyeMbIX /it Ppa3BUTHSI| COBEPIIEHCTBYET

TBOPYECKHX pellleHnH,

JeiicTBUSI paboThI;

13yuaeMou 00/1acTH C abcTparupoBaHUs
TIOHUMaHWEM T'DaHMI] npobsiem;
IPUMEHUMOCTH ;
Xopomo (6a30Beli | ¢ 3HaeT (aKTI,  OO6magaer auarnasoHoMm | * beper
YPOBEHbB) TIPUHLIUIIBI, TTPOLIeCCHI, TPaKTUUeCKUX YMeHHH, | OTBETCTBEHHOCTH 3a
oOlIMe TTOHSITHS B TpeOyeMbIX /7S pellieHrs | 3aBepIleHHe 3a/au B
npefiesiax u3ydaemoi ompe/ie/ieHHbIX TPobieM | HCCref0BaHNY,
obsacTy; B 00/1aCTH nipucrocabivBaeT CBoe
WCCIe/IOBAHUS ; ToBe/ieHre K
o0CTOsTE/TECTBAM B
pertieHuu ripobsieM ;
YnosnetBopuTebH | ¢ O6sagaet 6a30BEIMU * O6nazaet ocHOBHBIMU | ¢ PaboTaeT rpu mpsiMom
0 (TIoporoBbIi OOIIMMH 3HAHUSIMU; YMeHUsIMH, TpeOyeMbIMU | HaOJTHOeHUH;
YPOBEHb) [/151 BBITIOJTHEHUS

MPOCTHIX 3a44d4;

3 TunoBbIe KOHTPO/IbHbIE 3a/laHUSA
[yis peanvi3aliiu BhIIIeTIepeUNC/IeHHBIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSI TUTIOBbIE KOHTPOJIbHBIE
3a/laHUsI WK WHbIe MaTepuasibl, HeOOXOAWMbIe /i1 OLIeHKU 3HaHWM, YMEHHWH, HaBBbIKOB W (W/IH) OIbITA
JesITeTbHOCTH, XapaKTepU3YIOIMX 3Tarnbl (OPMUPOBAaHUS KOMITeTEHLIMA B TIPOLIECCE OCBOEHWS
oOpa3oBaTe/IbHOM MPOrpaMMBbI, B C/IEAYIOIIEM COCTaBe.

3.1 Bonpockl Ha CaMOMNOATOTOBKY

— IlonmHble ypaBHeHMsI 5/IeKTPOHHBIX CxXeM W WX IpeoOpa3oBaHus. IloHATHE U BUJbI
KoopauHaTHOTO 0Oasuca. MeTtoabl (OPMHUPOBAaHHUS Y3/0BBIX M KOHTYPHBIX ypaBHEHHWI: MeTof
5KBHUBAaJIEHTHBIX CXeM B MaTpU4YHOU (hopme, 0600111eHHBIN MaTpyUuHbIi MeToz. [ToHsTHe U BU/BI CXeMHbIX
(GyHKUMH 3/1eKTPOHHBIX cxeM. DOpMbl Mpe/cTaB/lieHus] CXeMHbIX (YHKUWNA. YacTOTHble U BpeMeHHbIe
XapaKTepUCTUKA M UX mnapamerpel. OripefjeieHHe CXeMHBIX (YHKLMM II0 MaTpUUYHO-BEKTOPHBIM
rapaMeTpaM 37eKTPOHHbIX cxeM. OrnpeZiesieHMe CXeMHbIX (YHKLUI 3/71eKTPOHHBIX CXeM MeTOZO0M
CUTHa/IbHBIX TpaoB. MaTeMaTnueckoe onucaHue 371eKTPOHHBIX cXeM B 6asyce repeMeHHbIX COCTOSTHUSI.
Peanm3aniyisi MaTeMaTHueCKUX Mogienieli B Oa3uce rmepeMeHHBIX COCTOSTHUS.

3.2 TecToBble 3aJaHUA

— — Tonosiornueckre Mojie/id 3JIEKTPOHHBIX CXeM HelpepbIBHOTO AeucTBUsi — PopMHpoBaHUe
TIOJTFOCHOTO Tpada 3/7eKTPOHHOW I1eNH, BBIOOP CHUCTEMbI IJIABHBIX CEUeHWM U TJIaBHBIX KOHTYDOB —
dopMHpOBaHMe CUCTEMbl KOODJAWHATHBIX ypaBHEHWM /i KOOpAWHAT B MaTpU4yHOM ¢opMe B
COKpaIlleHHOM THOPUIHOM KOOpAWHAaTHOM Oa3uce — OrpenesieHWe BbIPAKEHUM CXeMHBIX (QYHKLIWN
MeTO/IOM 5KBHBAJIEHTHBIX CXeM B MaTpuuHoi (opme — OripefiesieHre BbIpaXKeHUM CXeMHBIX (DYHKLMM
000011IeHHBIM MaTPUYHBIM MeToZoM — Orpe/iesieHre BhIpaKeHHH CXeMHBIX (YHKIUM 110 CUTHabHOMY U-
rpady M»330Ha — OnipefiesieHre BbIpaXKeHUM CXeMHBIX (GYHKLUM 110 000011eHHOMY curHaabHoMYy U-rpady
— dopMUpoBaHUe YpaBHEHU COCTOSTHUSI JIMHEHHBIX 3/IEKTPOHHBIX CXeM

3.3 Bonpockl Ha cobecejoBaHue
— — Knaccudukaiiysi Tomosnoruueckux Mojiesiel 371eKTPOHHBIX CXeM HelpepLIBHOTO JIeHCTBUS —
Anroput™m (hOpMHPOBaHUS TIO/IFOCHOTO rpada 3/1eKTPOHHOM 11eMd, BEIOOP CHCTEMBI IVIaBHBIX CEeUeHUN U
I7IaBHBIX KOHTYPOB — ®OpMUpPOBaHUe CHUCTEMbl KOOPAWHATHBIX YPaBHEHUM [ijisi KOODJUHAT B MaTPUUHOMN
(hopme B COKpalljeHHOM THOPUAHOM KoopAWHAaTHOM 0a3uce — [IpaBusia (hopMUpOBaHKMSI MaTpPHL] METOIOM
9KBUBA/JIEHTHBIX CXeM B MaTpU4yHOM (opMe B OFHOPOJHOM KOOpAWHATHOM Oa3uce — IIpaBuma
(hopmupoBaHusi MaTpul] 0000IeHHBIM MaTPUUHBIM METOIOM B OFZHOPOJHOM KOOpAMHATHOM 6asnce —
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OmnpesienieHre BblpakeHUIH CxeMHbIX (GYHKUME 1Mo curHanbHOMy U-rpady Ms3oHa — OmnpegeneHue
BBIP)KEHUI CXeMHbIX (YHKIMHA 1o 00001ieHHOMY curHanbHoMy U-rpady — ®@opMupoBaHue ypaBHeHUN
COCTOSIHUS JIMHEUHBIX 3/IeKTPOHHBIX CXeM

3.4 TeMbI ONIPOCOB Ha 3aHATHAX

— 3ajauM  TIPOEKTUPOBAaHWS  J7eKTPOHHbIX cxeM. OOIue BOMpPOCHI MaTeMaTHueCKOro
MogienvpoBaHus. Kinaccrudukanys MareMaTideCcKUx Mozesieil. DTarbl MaTeMaTHyeCKOro MO/le/TMPOBaHUs.
MeTo/bI peanu3aluy MaTeMaThue CKMX MOJIeJIel.

— Kiaccugwukauysi 37€KTPOHHBIX CXeM TI0 MaTeMaTHUeCcKOMy OIMMCaHuio. Torosoruyeckue
MOZIeNTd  7IeKTPOHHBIX CXeM: CXeMbl 3aMeIleHUs J/MeKTPOHHBIX Iierel, TOoMoCHble rpadwl,
TOTOJIOTUYECKHEe MaTpULIbl M YPaBHEHMs. MaTemaTHuecKrue MO/eNd KOMITOHEHTOB 3/IEKTPOHHBIX CXEM.
[TonHble ypaBHEHUs 3/IEKTPOHHBIX CXeM U MX TpeoOpa3oBanHusi. [1oHATHe 1 BU/IBI KOOpAWHATHOTO Oasuca.
MeTozbl (hOPMHUPOBAHUS Y3/I0BBIX M KOHTYPHBIX YPaBHEHWM: METO/] SKBUBA/IEHTHBIX CXeM B MaTPUUYHOMN
topme, 06001I€HHBII MaTPUYHBIA METO.

— TloHsATHe W BUABI CXeMHBIX (PYHKLIMH 3/1eKTPOHHBIX cxeM. DOpMbI TIpe/ICTaB/IeHUsT CXEMHBIX
¢byHkmid. YacToTHBIE M BpeMeHHbIe XapaKTePUCTUKU U UX TIapaMeTphl.

3.5 TeMbI KOHTPO/IBHBIX PadOT

— Kiaccudwukauysi 37€KTPOHHBIX CXeM TI0 MaTeMaTHuecKOMy OIMMcaHuio. Torosornyeckve
MOZIe/TA  37IEKTPOHHBIX ~CXeM: CXeMbl 3aMeIlleHHs] 3/eKTPOHHBIX Iierleld, TIOMIOCHbIe rpadbl,
TOTIOIOTUYECKHEe MaTpULIbl M YpaBHEHMs. MaremaTtruecKrue MOed KOMITOHEHTOB 3/IeKTPOHHBIX CXEM.
[TonHbIe ypaBHEHUS 37IEKTPOHHBIX CXeM U WX Mpeobpa3oBaHusi. [IoHsTHe U BUABI KOOPAWHATHOTO Oa3uca.
MeTtozbl (hOPMHUPOBAHUS Y3/I0BBIX M KOHTYPHBIX YPaBHEHHWI: METO/] SKBUBA/IEHTHBIX CXeM B MaTPUUHOMN
(dhopme, 0600ITIEHHBIN MAaTPUUHBIN METO/I,

— Omnpenenenre cxeMHbIX (DYHKIIMI 110 MATPUYHO-BEKTOPHBIM ITapa-MeTpaM 3JIEKTPOHHBIX CXeM.
OrnpefiesieHre CXeMHBIX (YHKLIWH 37IEKTPOHHBIX CX€M METOJJOM CHUTHa/IbHBIX TPadoB.

— TloHsiTHe ¥ BUABI CXeMHBIX (DYHKLUM 37€KTPOHHBIX cxeM. POpMbI TIPeACTaBIeHUSI CXeMHBIX
(GyHKIMiA. YacTOTHBIE M BpeMeHHbIe XapaKTePUCTUKH U UX TIapaMeTPBhl.

— Kiaccugwukauysi 37€KTPOHHBIX CXeM TI0 MaTeMaTHUeCcKOMy OIMMCaHuIo. Torosoruyeckue
MOZIE/TA  S7IEKTPOHHBIX CXEeM: CXeMbl 3aMeIlleHHs] 3JeKTPOHHBIX Iierlel, TIOMIOCHble rpadbl,
TOTOJIOTUYECKHEe MaTpULIbl M YPaBHEHMs. MaTremaTHuecKrue MOed KOMITOHEHTOB 3JIEKTPOHHBIX CXEM.
[TonHbIe ypaBHEHUS 3/IEKTPOHHBIX CXeM U WX MpeoOpa3oBaHusi. [IoHsTHe U BUBI KOOPAWHATHOTO Oa3uca.
MeTtozbl (hOPMHUPOBAHUS Y3/I0BBIX M KOHTYPHBIX YPaBHEHUM: METO/] SKBUBA/IEHTHBIX CXeM B MaTPUUYHOMN
(opme, 060011I€HHBII MaTPUYHBINA METO.

3.6 TemnbI J0K/1a/10B

— @opMUpOBaHMWE  TOIMOJIOTUYECKMX ypaBHEHWH B  TIOJTHOM  KOOpAWHAaTHOM  Oasmce.
dopMupoOBaHKUEe TOTOJOTMUECKUX YPaBHEHWM B PaCIIMPEHHOM KOOpAWHAaTHOM Oa3uce. KoMmoHeHTHbIe
ypaBHeHUs1. KoopauHatHbele ypaBHeHusi /it BeTBel (KB-ypaBHeHust). KoopauHaTHble ypaBHeHUs [Jisi
koopavHaT (KK-ypaBHenwus). KoopaunHaTHble ypaBHeHUs [ijii KOOpAMHAT B y3/10B 0Oa3uce. I[IpaBuna u
Nopsiiok (hOpMUPOBaHUSI MaTPHI] TIPOBOJUMOCTeN 3/eKTPOHHBIX CXeM MeTOJ0OM SKBUBAJ/IEHTHBIX CXEM B
MaTpuuHoi hopme. KooparHaTHbIe ypaBHEHHUS [ijis KOOPAMHAT B KOHTYpHOM ba3uce. TIpaBusia v opsiziok
(opMrpoBaHHs MaTpUI] COMPOTHUBAEHUM 3/IEKTPOHHBIX CXeM METOZIOM SKBUBA/JIEHTHBIX CXeM B
MaTpuuHOW (hopMe. POpMbI Tpe/CTaBleHUs CxeMHbIX (pyHKUWM. [IpaBuia u MopsiZiok (popMUpPOBaHUS
curHaibHOro U-rpadha M330oHa nipsiMbIM criocobom. Tomonoruueckasi ¢opmysia repefjauyl CUrHa/JbHOTO
rpada. opMupoBaHMe MaTeMaTUUeCKUX Mojierield B Oa3uce mepeMeHHBIX COCTOSIHUSI. PacueT 4aCTOTHBIX
XapaKTePUCTUK METOZOM TepeMeHHbIX COCTOsIHMsA. PacueT TmepexoJHbIX XapaKTepUCTUK MeTOAO0M
TepeMeHHBIX COCTOSTHUSI.

3.7 DK3aMeHaLOHHbIEe BOIIPOCHI
— Kiaccudwukauysi 37eKTPOHHBIX CXeM TI0 MaTeMaTHueCcKOMy OIMMcaHuWio. Torosorudeckve
MOZIe/Id  JIEKTPOHHBIX CXEM: CXeMbl 3aMeIleHUs] 3IeKTPOHHBIX Iierel, TOoMoCHble rpadbl,
TOTIO/IOTUYeCKHe MaTpULIbl M YpaBHeHHs. MaremaTtruecKre MOeNd KOMITIOHEHTOB 3/IeKTPOHHBIX CXEM.
[TonHbIe YpaBHEHUs 3/IEKTPOHHBIX CXeM U MX MpeoOpa3oBaHus. IToHATHe U BU/IbI KOOPAWHATHOTO Oa3suca.
MeTtozbl (hOPMHUPOBAHUS Y3/IOBBIX M KOHTYPHBIX YPaBHEHHI: METO/] SKBUBA/IEHTHBIX CXeM B MaTPUUHOMN
dhopme, 0600ITIeHHBIN MAaTPUUHBIN METO/I,
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— Oripezenenye CXeMHbIX (DYHKIUI 110 MAaTPUUHO-BEKTOPHBIM apa-MeTpaM 3/IeKTPOHHBIX CXEM.
OmnpeneneHre CXeMHBIX QYHKI[UHA 3/IEKTPOHHBIX CX€M METOZIOM CUTHA/IbHBIX IpadoB.

— TloHsATHe W BUBI CXeMHBIX (PYHKLIMH 3/1eKTPOHHBIX cxeM. DOpMbI TIPe/ICTAB/IEHUS] CXEMHBIX
(byHkimi. YacTOTHBIE M BpEMEHHbIEe XapaKTePUCTHUKHU U UX TTapaMeTphbl.

— Knaccubukarysi 3/1€KTPOHHBIX CXeM TI0 MaTeMaTHYeCKOMY OMNMCaHHI0. Tomosornyeckue
MOZIe/Id  9JIEKTPOHHBIX CXEM: CXeMbl 3aMeIleHUs] 3/eKTPOHHBIX IieMel, TOoMoCHbIe rpadbl,
TOIIOJIOTUUECKWEe MAaTpUIbl U ypaBHEHWs. MaremaTHuecKre MOJeTH KOMIIOHEHTOB 37IEKTPOHHBIX CXEM.
[TonHble ypaBHEHUs 3/IEKTPOHHBIX CXeM U MX MpeoOpa3oBaHus. IToHATHE U BU/IbI KOOPAWHATHOTO Oa3suca.
MeTo/pl hOPMUPOBAHUS Y3/I0BbIX U KOHTYPHBIX YPaBHEHW: METO/, SKBUBAJIEHTHbIX CXEM B MaTPUUHOMU
(dhopme, 0600ITIEHHBIN MAaTPUUHBIN METO/I,

3.8 TeMbI KOHTPO/ILHBIX padoT

— Knaccudukaiys 3/1eKTPOHHBIX CXeM II0 MaTeMaTHyeCcKOMYy OMNMCaHHIo. Tomosoruyeckue
MOZleNld  37IeKTPOHHBIX CXeM: CXeMbl 3aMellleHUs] 3/eKTPOHHBIX 1ierel, TMomocHble rpadbl,
TOIOJIOTMUeCKHe MaTpuULibl U ypaBHeHMs. MaremaTtuueckre MOfeny KOMIIOHEHTOB 371eKTPOHHBIX CXEeM.
[TonHble ypaBHEHUs 3/IEKTPOHHBIX CXeM U UX Mpeobpa3oBaHusi. [IoHATHe U BU/IbI KOOpAXHATHOrO Oasuca.
Metoapb! GOpMHUPOBaHUS Y3/10BbIX M KOHTYPHBIX ypaBHEHU: METOJ, SKBUBA/JIEHTHBIX CXeM B MaTpUUHOU
dhopMe, 0600ITIeHHBIN MAaTPUUHBIN METO/,

— TloHsiTMe M BUJBI CXeMHBIX (DYHKLIUM 37€KTPOHHBIX cxeM. POpMbl Npe/CTaBlIeHUs] CXeMHbBIX
¢yHkMii. YacToTHBIe M BpeMeHHble XapaKTepUCTUKU U UX MlapaMeTphl.

— Kraccudukauysi 37eKTpOHHBIX CXeM I10 MaTeMaTHMueckoMy OrucaHuio. Torosnornyeckve
MOJIe/Td  S7IeKTPOHHBIX ~CXeM: CXeMbl 3aMellleHus] 3/eKTPOHHBIX 1ierleld, TIOMOCHble rpadbl,
TOIOJIOTMYeCKHe MaTpULibl U ypaBHeHUs. MaremaTtuueckue MOe/ly KOMIIOHEHTOB 3/IeKTPOHHBIX CXEM.
[TonHble ypaBHEHHUs 3/IEKTPOHHBIX CXeM U MX MpeoOpa3oBaHusi. [1oHATHe U BU/IBI KOOpAWHATHOTO Oa3suca.
Metozbl (hOPpMHPOBAHUS Y37I0BBIX M KOHTYPHBIX YpaBHEHUM: MeTO[|, SKBHUBA/IEHTHBIX CXeM B MaTPUUHOMN
(opme, 000011I€HHBII MaTPUYHBINA METO.

3.9 TemblI 1a00paTOpPHBIX padoT
— Kiaccugwukauysi 37€KTPOHHBIX CXeM TI0 MaTeMaTHUeCcKOMy OIMMCaHuIo. Torosoruyeckue
MOZIeNTd  7IeKTPOHHBIX CXeM: CXeMbl 3aMeIleHHs J/MeKTPOHHBIX Iierel, TOMoCHble rpadwl,
TOTOJIOTUYECKHEe MaTpULIbl M YPaBHEHMs. MaTremaTHuecKrue MOed KOMITOHEHTOB 3JIEKTPOHHBIX CXEM.
[TonHbIe ypaBHEHUs 3/IEKTPOHHBIX CXeM U MX Tpeobpa3oBanHusl. [1oHATHe 1 BU/IbI KOOpAWHATHOTO Oasuca.
MeTtozbl (hOPMHUPOBAHUS Y3/I0BBIX M KOHTYPHBIX YPaBHEHUM: METO/] SKBUBA/IEHTHBIX CXeM B MaTPUUYHOMN
(opme, 060011I€HHBII MaTPUYHBINA METO.

3.10 TembI KypCOBBIX IPOEKTOB (paboT)

— 1. Ananu3 ¢unbTpa BepXHUX YacTOT BTOPOro Topsiika ¢ T-oO6pa3HbIM MOCTOM OIepaTOpHbLIM
MaTpUYHbIM MeTOoAOM. 2. AHanu3 ¢uIbTpa BEePXHUX UYaCTOT BTOPOrO MOPSiikA C MHOTOKOHTYPHOM
oOpaTHOM CBsI3bt0. 3. AHa/MM3 CXeMbl BEDXHUX UYaCTOT 8-TO TOpS/JKa METO/IOM 3KBUBAJIEHTHBIX CXeM Ha
OCHOBe KOODJMHATHBIX ypaBHEHWH /11 KOOPIWHAT B COKpAIlleHHOM rHOpPHIHOM KOOPAWHATHOM Oaswuce. 4.
Amnanu3 n30uparesbHOTO YCUIUTES C IBOMHBIM T-00pa3HbIM MOCTOM B 1iery 00paTHOM CBSI3U METO/IOM
9KBUBAJIeHTHBIX CXeéM B paCIIMPeHHON cucTeMe KOOpAuHAT. 5. AHanu3 akTuBHOro RC-3BeHa MeTo[oM
TlepeMeHHBIX COCTOSHUS.

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHus 3afiau 00y4yeHUs] UCIIOMb3YIOTCS CIeAyIOIe
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIpefessolyue NpOoLefypbl OL[eHWBaHUSl 3HAaHUM, YMEeHUH,
HaBbIKOB U (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[MX 3Tanbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMmMbl.

4.1. OcHoBHas UTeparypa
1. JleroctaeB H.C. MeToabl aHanM3a ¥ pacueTa 3/7eKTPOHHBIX cxeM: YueGHoe rocobue s
By30B / H.C. Jlerocraes, K.B. Uerepros. — Tomck: ToMCK. roc. yH-T CUCTeM YIIp. U paJji03/IeKTPOHUKY,
2006. — 109 c. ISBN 5-86889-304-2 (Hamuue B 6ubmioreke TYCYP - 80 3k3.)
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4.2. lonoHMTe/IbHAA IMTepaTrypa

1. JleroctaeB H.C. MeToapl aHa/M3a U pacueTa MeKTPOHHLIX cxeM : yueb. mocobue / H.C.
Jlerocraes, K.B. UetBepros. — Tomck: ToOMCK. roc. yH-T CUCTEM YIIp. U PaAu0-3/1eKTpoHUKH, 2006. — 302
c. (Hammuue B 6ubmioreke TYCYP - 30 3k3.)

2. CamkaeB HFO.P. KommbloTepHoe MopenupoBaHue. UucCeHHbIe METOAbI aHaiu3a: ydeOHoe
nocobue / FO.P. CanukaeB; ®enepanbHOe areHTCTBO 10 0obOpa3oBaHUIO, TOMCKHM ToCyAapCTBeHHbBIN
YHUBEDPCHUTET CHCTEM YIIpaB/eHUs W PaJUOIIEKTPOHUKH, Kadeapa 3/eKTPOHHBIX NMPUOOPoB. — TOMCK:
TMIIJO, 2005. — 109 c. (Hamuune B 6ubmoreke TYCYP - 11 3k3.)

4.3. Obsa3aTebHBbIE YUeOHO-MeTOHYEeCKHe MoCco0us

1. Jlerocraee H.C. Metogsl aHamms3a U pacyeTa 37IeKTPOHHBIX CXeM: PYKOBOACTBO K
OpraHu3alMi CaMOCTOSITe/IbHON paboThl [ CTyAeHTOB creruaabHoCcTH 210106 «IIpombliiieHHas
snektponuka» / H.C. JlerocraeB, K.B. UerBeproB; ®enepanbHoe areHTCTBO 1o 00Opa3oBaHuio, Tomck.
rocC. yH-T CUCTeM YIp. ¥ pafit03/1eKTpoHuKHY, Kadespa npomsbiiieHHON 371eKTpoHUKHU. — Tomck: TYCYP,
2006. — 215 c.: un. (AJs IpakKTU4YeCKUx 3aHATHH cTp. 19-37; BhinonHeHus 1abopaTopHeIx pabot ctp. 19-
50, 124-134; camocTosiTenibHOM paboThl CTp. 134-189; BBINONMHEHNUsT KypCcoBOM pabotel ctp. 19-109, 134-
189) (rammuue B 6ubmoreke TYCYP - 85 3k3.)

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTEeMbI
1. Tlaxer npukiaAHeIx porpamMm Mathcad (as151 BeinoiHeHus 1abopaTopHbIX paboT ¥ KypCcoBOro
TIPOEeKTa)
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