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
MukpocxeMOTeXHHKA

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaeneHHocTs (podub): MUKPO3/IeKTPOHMKA M TBepAOTe/IbHasA YIeKTPOHUKA
dopma oOyueHus: OUHas

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

Kadenpa: @3, Kadeapa pusuueckou 3/1eKTPOHUKH

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 22 22 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 70 70 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 14 14 4acoB
6 CamocTosiTesibHas paboTa 74 74 yacoB
7 Bcero (6e3 5k3ameHa) 144 144 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

3aueTt: 7 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokor Ne 42 or « 28 » 11 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
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
No

Pa3paboTumku:

JIOLIeHT, KaH/. TexH.HayK Kad. [Ip3 Caton B. M.

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.

O] TposH I1. E.
OKCIePThI:

3aM. 3aB. Kadezpsl kad.I1pd CaBuyk B. JI.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMHpOBaHWe HAaBbIKOB CXeMOTEeXHUUECKOTO MPOeKTHPOBaHUsI MUKPO3JIEKTPOHHOM anmapaTrypbl

1.2. 3agaum JUCIMIITAHBI
— ®dopmupoBaHMe 3HaHUW O TMpeaMeTe, TPUHILMMAX, COBPEMEHHBIX U TepCIeKTUBHBIX
HaripaB/IeHUsIX, MaTeMaTUueCKOM  amnrapare  MHKPOCXeMOTeXHWKH; 3HaHUW O  Ha3HaueHUH,
XapaKTepUCTUKaX U IapaMeTpax LM(POBBIX M aHAJOTOBBIX MHTErpajbHbIX MUKPOCXeM;hopMUpOBaHHe
HaBBIKOB CHHTE3a,aHajii3a U MOJe/IMPOBaHUs MUKPO3JIEKTPOHHOM ammaparypbl C HCI0/b30BaHUEM
Cpe/ICTB aBTOMAaTHM3UPOBAHHOTO TPOEKTUPOBaHUS, a TakKXKe JKCIePUMeHTaTbHOTO0 HWCC/Ie0BaHUS
MHUKPO3/1eKTPOHHOM anraparypbl

2. MecTo puciMiuinHel B cTpyKrype OITOII
HOucuuruiHa «MukpocxemoTtexarka» (b1.B.O/1.10) otHocuTcs K 670Ky 1 (BapuaTHBHAas 4acThb).
[pepiiecTByOIMMH  AUCLUIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
c/lefymwolliye AWCLUIUIVHBL: VIH)KeHepHass M KOMMblOTepHasi rpaduka, Marematvka, TBepgoTenbHast
3/IeKTPOHUKA, TeopeTHyecKre OCHOBBI 3/1IEKTPOTEXHUKU, PU3MKa.
[MocnenyOIUMHU AUCLUTUTMHAMU SIBJITFOTCS: 3alllUTa BLIMYCKHOW KBa/TU(HUKAIIMOHHON pPaboTHl,
BKJItOYasi MOAFOTOBKY K IpOLieAype 3aliWThl U NIPOL{eAYpPY 3allUThI.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Tporjecc u3yueHus: AUCLIMIITMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— OIIK-3 criocoOHOCTBIO pelllaTh 3a/laud aHajaM3a U pacyeTa XapaKTePUCTHK 37IeKTPUUeCKUX
Lierew;

— TIK-1 crocobGHOCTbIO CTPOUThH MpOCTeHIre (U3NUecKrhe W MaTeMaTHyecKue MOJen
npubOpOB, CXeM, YCTPOWCTB ¥ YCTAaHOBOK 3/J€KTPOHUKKM ¥ HAHO3JIEKTPOHUKUA  PA3/IMYHOTO
(byHKLIMOHA/IbHOTO Ha3HaueHMs, a TakK)Ke MCI0/Ib30BaTh CTaHJapTHbie TPOrpaMMHble CpeACTBa WX
KOMIBbIOTEPHOTO MOZE/IMPOBaHUS;

B pe3synbraTte usyuyeHus JUCLUIUIMHBI CTYAEHT JOJDKEH:

— 3HaTb -TIpeIMeT W TIPUHLMIIBI MMKPOCXeMOTEXHHKH; -(YHKIJMOHA/IbHOe Ha3HaueHue,
XapaKTePUCTUKH, TTapaMeTPbl U KOHCTPYKTUBHO-TEXHOJIOTHYeCKOe UCTIOJTHEHUe aHa/I0TOBbIX U LIU(POBbIX
WHTerpajbHbIX MUKPOCXEM; - OCOOEHHOCTH TpPHUMEHEHHUS] MHTerpajbHbIX MUKPOCXEM B 3/I€KTPOHHBIX
YCTPOMCTBAaX pPa3MyHOrO (hYHKIIMOHATBLHOTO Ha3HaueHUsl.

—  yYMeTb -BbITIOJIHATh CUHTE3, aHa/IU3, PacueT U ONTHUMH3AL[MI0 MUKPO3/IeKTPOHHBIX YCTPOWCTB;
-onpefeNiaTh ~ XapakTePUCTUKA W TapamMeTpbl  WHTerpajbHbIX  MHKPOCXeM; -  MPUMEHSTh
MHKPO3/IeKTPOHHbIe U3/e/IUsi IPU MPOeKTHPOBAHUM U MOJiePHU3aLIMU 3/IeEKTPOHHOM arraparyphbl.

—  BJaJileTh - MeTOJaMH CXEMOTEeXHUYECKOTO NPOEKTUPOBAHUS MUKDPO3JIEKTPOHHBIX YCTPOMCTB C
VICII0/Ib30BaHMeM CPe/CTB aBTOMAaTHM3MPOBAHHOI'O MPOEKTUPOBAHHUS; - MeTOAUKAMU 3KCIIepUMeHTa/IbHbIX
VICC/Ie[JOBAaHUM MUKPO3/IEKTPOHHBIX YCTPOWCTB.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh JUCIMIUVIMHBI cocTaBnisseT 4.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATebHOCTH Bcero yacoB CemecTpsl

7 cemecCTp
AynuTopHbIe 3aHATHSA (BCEro) 70 70
Jlekuuu 36 36
[IpakTrueckue 3aHATHS 22 22
JlabopaTtopHble 3aHATHUS 12 12
VI3 HUX B MHTepakKTUBHOU (hopme 14 14
CamocrosiTenbHasi pabota (Bcero) 74 74
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[ToaroToBKa K KOHTPOJILHBIM paboTam 10 10
BrinonHeHWe WHWBUYabHBIX 3a/laHAN 8 8
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 12 12
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 22 22
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 22 22
Bcero (6e3 3k3ameHa) 144 144
OO0111ast TPYJ0EMKOCTB Yac 144 144
3auetHble Equnuiel TpysoeMkocTu 4.0 4.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI M BUZBI 3aHATUNA

s | 2| &
=8 8 .
oo =¥ = v
) 2, 5 22 z 5
= @ o = | g3 3 2
Ne HasBanus pa3zenoB JUCLIUIIIMHBL %' % i % g 5 ? :Fj
= S 2 2 g o = E
s 2 g | ag o' 3
” S) 3 © g =
9] O o
=¥ lc:,‘U CEU
= @)
1 |1.Ilpegmert, ey U 3a7auu 2 2 0 2 6 OI1K-3, TIK-1
MHUKDPOCXEMOTEXHUKH.
2 | 2. MaremarnyecKui arrapar 2 4 0 8 14 | OIIK-3, [IK-1
MUKPOCXeMOTEXHUKU
3 | 3. LludbpoBbie MUKPO3/IEKTPOHHbIE 14 6 4 33 57 | OIIK-3, TIK-1
yCTPOMCTBA KOMOMHAI[MOHHOTO THTIA
4 | 4.11udpoBble MUKPO3/1€eKTPOHHBIE 12 6 4 22 44 | OIIK-3, IIK-1
yCTPOICTBA MOC/e[0BaTeIbHOCTHOTO
THIA
5 | 5.0cHOBBI aHA/IOTOBOM 6 4 4 9 23 OIIK-3, TIK-1
MHUKDPOCXEMOTEXHUKH.
Utoro 36 22 12 74 144

5.2. Copep>xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)
CojiepskaHue pa3/enoB AUCLUIUIMH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuije 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)

vy S 5
B L =
g Sz
CopeprkaHue pasziesioB JUCLIUIIIMHBI 110 = > T
Ha3BaHnus pa3zenos AeP pasA et z = o E
JIEKLIUAM ) g g
S
3 s &
= S
7 ceMecTp
1 1.IIpeamer, Lenu v 3agauun MuKpocxeMOTeXHHKA KaK pasze’ 2 OIIK-3,
MHKPOCXEMOTEXHUKH. MUKPO3/1eKTPOHUKU. IIpUHLIUIIBI U [TK-1
OCHOBHbIe HarlpaB/ieHusI

CornacoBaHa Ha noprane N2 10682 4



MHKDOCXeMOTeXHUKU. TepMUHbI U
onpezesieHus. DTarbl
CXeMOTeXHUUEeCKOTO NTPOeKTHPOBAHUS
MHKPO3J/IEKTPOHHBIX YCTPOUCTB.
Knaccudukanysi, ycioBHble rpaguueckue
0003HaUeHUsT HHTETPa/IbHbIX MUKPOCXEM.

HToro

2 2. MatemaruueCKui anmnapar
MHUKDPOCXeMOTEXHUKU

LludpoBoe KoArpOBaHKE CUTHAJIOB.
I[TpencraBnenue 1ydpoBoil HHGOpPMaLIKK.
Maremarryeckuii arrapar OysieBoit
anreOpel. MaremaTHuecKuii arrapar
TEOPUU KOHEUHBIX aBTOMATOB.

Htoro

OIIK-3,
ITK-1

3 3. lludpoBbie MUKPO3/1€KTPOHHbIE
yCTPOMCTBA KOMOMHAI[MOHHOTO THIIA

Jlornueckue

3/ieMeHThI. CXeMOoTexHUuuecKast
peasir3alysi OCHOBHBIX JIOTHYE CKUX
3/1eMeHTOB.

CuHTe3 U aHa/Ii3 MUKPO3JIeKTPOHHBIX
KOMOMHAI[UOHHBIX 1U(MPOBBIX YCTPOUCTB.
[Indparops! Aemmdparopsl.
MynbTUIIEKCOPBI U 1eMY/BTUTIIEKCOPHI.
LudpoBbie cymMMaTopbl ¥ BbIYETATEH.
[udpoBbie KOMIapaTopshl.

[TporpamMmMypyeMble JOrHuecKrie
VHTerpasbHble cxembl. [locTosiHHBIE
3arOMHHaroLMe YCTPOKCTBA.

HNToro

14

OIIK-3,
[TK-1

4 4.11udpoBbie MUKPO3/IeKTPOHHbIE
YCTPOICTBA MOC/Iej0BaTelbHOCTHOTO
THIA

CuHTe3 U aHa/IM3 MUKPO3/IEKTPOHHBIX
10CJ1e[j0BaTeIbHOCTHBIX LIU(POBBIX
yCTPOWCTB. TpUrrepsl NamsiTy U CABUTa.
Cuetuuku. Jenurenu

yacToTbl. Pactipeietutesin UMNynbCOB U
ypoBHeii. OnepaTrBHbIE 3alIOMUHAIOLIUEe
yCTPOMCTBA.

3aroMuyHarolue yCTporuCTBa

Ntoro

12

OIIK-3,
[TK-1

5 5.0CHOBEI aHAJIOTOBOH
MHKDOCXeMOTeXHUKH.

[IpuHLMITEI aHA/IOTOBOM
MUKPOCXeMOTeXHUKH. OCHOBHbIE U
crieLiMasbHbIe aHa/I0roBble (PYHKIIUH.
Knaccudukanys aHaioroBbix
WHTerpasbHbIX cxeM.VIHTerpaabHbie
orepaLMOHHbIe YCHUTUTEH.
WHCcTpyMeHTasIbHbIe aHAIOTOBbIe
VHTerpaabHble CXeMBbl.

OcCHOBHBIE Y3JIbl aHaJI0TOBOM
MHKPOCXEMOTEXHHUKHU

HToro

OIIK-3,
[TK-1

Wtoro 3a cemecTp

36
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tab/uile 5.3.
Tabsuria 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM AUCLUIIMHBI, [I7IsT KOTOPBIX
HeoOX0oIMMOo H3yueHre 00eCTIeunBarOIUX U

Ne HaumeHoBaHKe AMCLAIIIMH obecrneurBaeMbIX JUCLIUILIMH

1 2 3 4 5

[IpeaiecTByroLyie JUCLUATIIMHBI

1 |MmkeHepHasi U KOMITbIOTepHasi rpaduka + + + + +
2 | Maremaruka +
3 | TBepporesnbHas 3/1eKTPOHUKA + + +
4 | TeopeTnueckye OCHOBbI 3/IEKTPOTEXHUKU + + +
5 | Pwusuka + + + + +

[Tocnepyroiye AUCLUIIIMHBL

1 | 3amumra BbIMYCKHOW KBanMbHUKaALMOHHON
paboThI, BK/TFOUast IOJITOTOBKY K + + + +

rpoLieZlype 3allyThl U TIPOLeAYPY 3alUThbl

5.4. CooTBeTCTBHE KOMIIeTeHIH, ()OPMUPYeMBbIX NPHU U3y4YeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHIN
TIpe/iCTaB/IeHo B Tabmiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYeMBbIX TP W3yUeHWH

VCLIUTITUHBI
Bunp! 3aHATHI

4]
= =
< < 5
= z = S
= o T =
= I I =
g = @ o <
7] L T

GE =3 S E: & @OpMBI KOHTPOJIS
= 3 2 = 2
8 = = = &
N4 = @ S
= a =
K o @]
[a+] O o
£ = :
~ S

OIIK-3 + + + + KoHTposnbHas paboTa,

HomaiuHee 3azanue, Otuet
110 UH/IUBUZYaIbHOMY
3a/laHKI0, KOHCIeKT
CaMOIIOATrOTOBKH, 3alura
orueta, CobecenoBaHue,
Ortuet 10 /1TaboOpaTOpHOIA
pabote, Ompoc Ha 3aHSTHSX,
3auet, PacueTHast pabora,
Tect
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IMK-1 + + + + KonTposbHasi pabora,
HomarHee 3azanve, Otuer
110 UH/IVBUYaTbHOMY
3a/ilaHuto, KoHcrekT
CaMOITOATOTOBKH, 3allyTa
orueta, CobecenoBaHue,
Otuet 110 1abopaTopHO
pabore, Orpoc Ha 3aHATHUSX,
3auet, PacuetHast pabora,
Tect

6. IHTepaKkTHBHBbIE MeTOABI ¥ (OPMbI OpPraHU3aIUH 00yUeHHs
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX TPHUBEJEHbI B
Tabmumie 6.1
Tabsuria 6.1 — TexHOOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B uacax

NHTtepakT
VHTepakTHBHbIE NHuTepakTyBHbIE
MeTobl VIBHbIE Bcero
TIpaKTUYeCKUe 3aHATUsS | JIabopaTopHbIe 3aHATHUS
JIeKLUU
7 cemecCTp
WccnenoBaTenbCKuii 4 4
MeTO/,
PellieHne cuTyaljMOHHBIX 2 2
3ajau
Pabora B KoMaH e 2 2
WccnenoBaTenbCKuii 2 2
MeTO/,
PellieHne cUTyalMOHHBIX 2 2
3ajau
[ToriCcKOBBIN MeTO, 2 2
Nroro 3a cemectp: 6 4 4 14
Ntoro 6 4 4 14
7. JIabopaTopHbIil MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabsmie 7.1.
Tabmuiia 7. 1 — CozepskaHue 1abopaTopHbIX pabot
) g =
E 4
S = =
Z 25
= S
Ha3BaHus pa3ienoB Copep>xaHue 1ab0paTopHbIX paboT b 2 &
s | ES
2 e
= S}
7 ceMecTp
3 3. IudppoBbie MUKPO3/1eKTPOHHBIE | CHHTE3 KOMOMHAL[MOHHBIX LU(POBBIX 4 OIIK-3,
yCTPOMCTBa KOMOMHAL[MOHHOTO TUTIA | YCTPOWCTB IMK-1
Ntoro
4 4.11ucdpoBble MUKPO3/1eKTPOHHbIe | CUHTe3 CUHXPOHHOI'O CYeTUMKa C 4 OIIK-3,
YCTPOUCTBA MOC/1e0BaTeIbHOCTHOTO | 3aZldHHOM M0C/1e/10BaTe/IbHOCTbIO CMEHbI IMK-1
THIA COCTOSTHUM.
Ntoro 4
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5 5.0CHOBBI aHaI0TOBOM WccnenoBanue ycunurenei u 4 OIIK-3,
MUKPOCXEMOTEeXHUKH. nipeoOpa3oBaresiell CUTHAJIOB Ha [TK-1
OIepaLjUOHHBIX YCUTUTEeISX
Wtoro 4
Wtoro 3a cemecTp 12
8. IlpakTHUecKHe 3aHATUA
CopeprkaHye MpaKTHUeCKHUX paboT nprBeseHo B Tabmuie 8.1.
Tabsuna 8. 1 — CopeprkaHue MpakTUYeCKuX paboT
oo R~
= L
3 = =
Z > 3
Hassanus paszenos CopepykaHue MpakTUYeCKUX 3aHATUN § o e GE
=
S =
2 5 ¢
= S
7 ceMecTp
1 1.Ilpeamert, nenu U 3aga4u Knaccudukaiys, ycloBHbIe U YCIOBHbIe 2 OIIK-3,
MUKPOCXEMOTEXHHUKH. rpaduueckrie 0603HauUeHUsT IMK-1
VIHTerpajbHbIX MUKPOCXEM.
Nroro 2
2 2. MatemaryueCKui anmnapar ITpencraBnenue, mpeobpa3oBaHue U 2 OIIK-3,
MMKDPOCXEeMOTEXHUKHU MUHUMMU3ALMS Oy/ieBbIX hyHKIWH IMK-1
[Mpescrapnenye, npeobpasoBaHue U 2
MHUHHAMU3aLys Oy/eBbIX QYHKIHA.
Ntoro 4
3 3. LIudpoBbie MUKPO3/IeKTPOHHbIe | AHA/IM3 U CUHTE3 LIU(PPOBBIX yCTPOUCTB OIIK-3,
yCTPOMCTBa KOMOMHAI[MOHHOTO TUTA | Ha 06a3e MY/IBTUIIEKCOPOB, [IK-1
JIeMYJIbTUTIIIEKCOPOB, II1(PaTopoB 1
JerrdpaTopoB.
AHanu3 ¥ CUHTe3 LIUPPOBBIX YCTPONUCTB 2
Ha 6a3e cymMmMaTopoB 1 LIU(POBBIX
KOMI1apaTopOoB.
CuHTe3 KOMOMHAI[MOHHBIX [U(POBBIX 2
yCTPOMCTB Ha 6a3e MporpaMMupyeMbIX
JIOTUYeCKUX UHTEerpabHbIX CXeM.
Ntoro 6
4 4.11ucdpoBble MUKPO3/IeKTPOHHbIE | AHANMU3 U CUHTe3 LM(POBBIX CUETUMKOB OIIK-3,
YCTPOHCTBA MOCI€0BATEIBHOCTHOTO | oo man 4 [IK-1
Tama T0C/Ie/10BaTeIbHOCTHBIX LIU(POBIX
YCTPOUCTB
Nroro
5 5.0CHOBBI aHA/I0r0BOM AHasv3 aHa/IOrOBbIX 3/IEKTPOHHBIX CXeM 4 OIIK-3,
MUKPOCXEMOTEXHHUKH. Ha OCHOBe OIepaljMOHHbIX yCUIUTeNen IMK-1
Nroro 4
Nroro 3a cemecTp 22

9. CamocTosiTe/IbHasA padora
Buzipl camocTosTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IeHbI B
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tabmure 9.1.

Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U JOPMHUpPYeMble KOMITeTeHLIUH

Haseanwus pa3nenoB

Buppl camocTrosiTeibHOM
paboThI

TpyznoeMKoCTb

dopmupyeMble
KOMIIeTEeHL[UU

DOpMBI KOHTPOJIS

7 ceMecTp

1 1.Ilpepmert, nenu u
3ajauun
MHKPOCXeMOTeXHUKHU.

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

N

Htoro

OIIK-3,
ITK-1

3aueT, Onpoc Ha 3aHATUAX

2 2. MaremaruueCcKuii
anrapar
MUKDPOCXEMOTEXHUKU

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

IToaroroBka K
MpaKTUYe CKUM 3aHATUSM,
CceMUHapam

IToaroroBka K
MpaKTU4ye CKUM 3aHATUSM,
ceMHHapam

IToaroroBka K
KOHTPOJIbHBIM paboTam

Htoro

OIIK-3,
ITK-1

3auet, KoHTpO/IbHASA
pabota, Orpoc Ha
3aHATUSX, PacueTHas
pabota

3 3. Ludpossie
MUKPO3JIEKTPOHHBIE
yCTPOMCTBa
KOMOHHAI[MOHHOTO THTIa

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
CceMUHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

IToaroroBka K
MpaKTUYe CKUM 3aHATUSIM,
CceMUHapam

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

[TpopaboTKa /IeKLIMOHHOTO
marepuasa

[TpopaboTKa /eKLIMOHHOTO
marepuasa

OIlIK-3,
ITK-1

IomariiHee 3a/jaHue, 3auer,
3anura otdyeta, KoHCcmekT
CaMOITO/ITOTOBKH,
KonTtponbHas pabora,
Ompoc Ha 3aHATHSX,
Otuer 1o
VHAVBUIYaTbHOMY
3ajiaHnto, OTyeT rno
naboparopHoii paboTe,
PacueTHast pabora,
CobecenoBaHue
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OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam

BrinonHenue 4
WH/JVBU/lyaIbHBIX 3a/laHAN

ITogroroBka K 4
KOHTDPOJIbHBIM paboTam
Ntoro 33
4 4.11uppoBbie [ToaroroBka K 2 |OIIK-3, |3auert, 3ammTa oTUeTa,
MUKDPO3J/IeKTPOHHbIE MPaKTUYeCKUM 3aHATHSM, ITK-1 KonTtponbHas pabora,
yCTpOICTBA ceMuHapam Omnpoc Ha 3aHATUSIX,
MOCNEAOBATENBHOCTHOTO | 11 gropka K 2 Otuer no
Tina MPaKTUUeCKUM 3aHSITHSIM, HHAHBHAY&CI)H]’HOMY
cemmHapam 3ajianuto, OTueT 1o
smaboparopHoii paboTe,
[TpopaboTKa eKIIMOHHOTO 2 PacuerHast pabora
Marepuasna
[TpopaboTKa eKIIMOHHOTO 4
Marepuasna
OdopmreHre OTUETOB T10 4

naboparopHbIM paboTam

BrinonHeHne 4
WH/VBU/1yaIbHBIX 3a/laHAN

[Togrotoeka K 4
KOHTDPOJIbHBIM paboTam
Ntoro 22
5 5.0cHoBbI aHanoroBoi | [ToaroToBka K 2 OIIK-3, |3auert, 3awura oTuera,
MMKDPOCXEMOTEXHUKMU. MPaKTUYECKUM 3aHSATUSIM, IMK-1 KoHncriekT
ceMHHapam caMonoAroToBku, Omnpoc
ITpopaboTKa JIeKIMOHHOTO 2 HA 3AHATIAX, OTIET 110

nabopatopHoti pabore,

Marepuasa
PacuetHast pabora
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
OdopmreHre 0TUETOB 110 4
nabopaTopHbIM paboTam
Htoro 9
Nroro 3a cemecTp 74
Nroro 74

9.1. TemaTHKa NNpaKTHKH
CyMMaTopbl ¥ BbIUMTATeTN
CuHTe3 cxeM Ha OCHOBe KOMOMHAI[MOHHBIX JIOTHUECKUX YCTPOWCTB.
Jenureny 4acToThl
Cucremsbl CUMC/IeHUSA
MynbTUNIEKCOPBI U J€MYIBTUIIEKCOPbI
LudpoBbie cymmaTopbl
CueTurku
PacyeT TMNOBBIX CXeM Ha OIeparjMOHHbBIX YCHUTUTEISX
Crioco6blI 3anvcy QyHKLMM anrebpbl JIOTHKA

LN W
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10. 3akoHsI OysieBo# anreOpbl
11. IIudpatopsl U Aemm@paTopbl

9.2. Boripochl Ha MPOPA0OTKY JIEKIJHOHHOT0 MaTepHasia
12. Jlornyeckue 371eMeHThI ¥ UX CXeMOTexXHHUuYeCKas peaan3aLiys.
13. TlocTosiHHBIE 3alTOMUHAIOIIME YCTPOMCTBA
14. Tpurreps!
15. MynbTUNIEKCOPBI U 1eMY/IbTUTIIIEKCOPBI
16. ILlenu v 3a5au MUKPOCXeMOTEeXHUKU
17. cueTumKku
18. KoHTpoO/b 4eTHOCTH
19. XapakTepuCTUKU UZeabHOTO U HeUlealbHOTO OMePaLOHHOIO YCUTUTE/IS

9.3. TembI J1a0OpaTOPHBIX PadoT
20. DyHKIMOHAJIbHBIE Y3/l YCTPOUCTB MOC/Ie0BaTeIbHOCTHOTO THIIA
21. ®yHKIMOHAbHbIE y3/Ibl YCTPOUCTB KOMOWHAIIMOHHOTO THTIA
22. TurioBble CXeMbl HA OCHOBe OIepaLiMOHHOIO YCUJIUTE IS

9.4. Tembl UHANBHU/ya/ILHBIX 3a/JaHUMN
23. CuHTe3 cXeM Ha OCHOBe YCTPONCTB KOMOWHALMOHHOTO TUITA
24. CuHTe3 cXeM Ha OCHOBe YCTPOMCTB I0C/Ie/l0BaTe/IbHOCTHOIO THIIA

9.5. TeMbI KOHTPOJ/IBHBIX PadoT
25. ACHHXDOHHbIE CYETUMKU U JIeJIUTETA YaCTOThI
26. MuHuUMH3aLUs JTOTUYeCKUX YCTPOMCTB
27. MyJIBTUIUIEKCOPbI U [1eMY/IbTUIIIEKCOPbI

10. KypcoBas pabora
He nipenycmotpeno PYII

11. PeiiTuHrOBasi cUCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTYy/leHTOB

11.1. ban/bHBIE OLeHKH /ISl 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BautbHbIE OLEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6ant 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
7 ceMecTp
KonTtponbHast paboTa 10 15 15 40
Ornpoc Ha 3aHATUAX 5 5 10
Ortuer no 10 10 20
VIHJMBU/lya/IbHOMY
3a/jaHUI0
Ortuet 10 1abopaTOpHOA 10 20 30
pabote
WToro makcumym 3a 25 40 35 100
TIepUoz,
Hapacraroiym utorom 25 65 100 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabmuie 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKH
basnbl Ha 1aTy KOHTPOIBHOM TOYKH Orenka
> 90% oT MakcuMasibHOM cyMMbl banioB Ha gaty KT 5
11
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.
Tabmuia 11. 3 — [TepecueT cymMbl 6a/iIoB B TPAAULIMOHHYIO U MEXKIYHAPOJHYIO OL[eHKY

WToroBast cymMma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTEepaTrypa

1. 1.Jlerocraee H.C. MukpossiekTpoHrKa: Yue0.mocobue/ H.C. Jlerocrae, K.B.UeTBepros -
Tomck: Oab  Kontent, 2013. - 172 cISBN 978-5-4332-0073-9. [DnekTpoHHBIM pecypc]. -
http://ie.tusur.ru/docs/Ins/me.rar

2. 2. Jlerocraes H.C., UerBeproB K.B. MHUKpO3/1eKTpOHUKA: MeTOAUYECKHe YyKa3aHUs I10
W3yueHUI0 AuCIUruinHbl. — Tomck: PakynbTeT gucTaHiyoHHOro obyuenus, TYCYP, 2012. — 86 c
[DnekTpoHHbIi pecypc]. - http://ie.tusur.ru/docs/Ins/me_mu.rar

3. 3. Jlerocraes H.C., YerBepros K.B. MukpocxeMoTexHVKa.: PyKOBOACTBO K OpraHusaliuiv
camoCTosITe/TIbHOM paboThl — ToMck : TOMCKHI TOCYapCTBEHHBIN YHUBEPCUTET CHUCTEM YIIPABJIEHHS U
paano31eKTpoHukH, 2012.— 46 c. [DnekTpoHHbIN pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

12.2. lono/siHMTe/IbHASA IUTEpaTypa

1. 2.IapanoB A.B. Mukposnektponuka.lludppoBas cxemoTexHuka: Yueb.mocobue /
A.B.IIlapanoB. —Tomck: ToMCK. roc. yH-T CUCTeM yTIp. U pafno3eKTpoHuky, 2007. — 162 c., ISBN 978-
586889-400-8-90 905k3 (Hamuuue B 6ubmioreke TYCYP - 90 3k3.)

2. 1.EdumoB MN.E. OcHOBbI MHKPO3/TeKTPOHUKH: YueOHUK:. 3-e., ctep.- CII0.: M3maTensCcTBO
"Jlanw", 2008.-384 c.: w.- (YuebHuk a5 By3a. CrieljpanbHasi iutepatypa.) ISBN 978-5-8114-0866-5. 1.
agpec:http://e.Janbook.com/viem/book/709 [D71eKTpOHHBIM pecypc]. -
http://e.lanbook.com/viem/book/709

12.3 YueOHO-MeTOAHUYECKHE ITOCO0H

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYECKHE MoCo0ust
1. IIaparoB A.B. MUKpPO3/1eKTpOHHKA: PYKOBO/ICTBO K OpraHM3allui CaMOCTOSITeTbHON paboThI.
—Tomck: ToMmcK. ToC. yH-T CUCTeM ymp. U paguosnekTpoHukd, 2006. — 70 c. (Hasmume B Oubnmoreke
TYCYP - 97 3k3.)
2. Ilapamnos A.B. JlabopaTopHbI NTPaKTUKyM 0 MHUKDPO3JIEKTPOHUKE, /1. afpec: http //www. ie.
tusur.ru/content.php?id=444 (Hanuurie B 6ubmioteke TYCYP - 1 3K3.)

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI
YueOHO-MeTOANUECKHEe MaTepyaslbl [jIsi CAMOCTOSTe/TbHOM U ayJUTOPHOM pabOoThl 00yUaroIUXCs
Y3 YKC/jia WHBAJM/OB MPEeAOCTaB/sAOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbsl U

CornacosaHa Ha noprane Ne 10682 12



BOCITpUATHS UH(OPMALIHH.
J1s UL ¢ HapyIIeHUsIMM 3peHMA:
- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;
- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.
J1s1 ULy ¢ HapyIIeHUsIMM C/TyXa:
— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;
- B TeuatHoi (opme.
Jl1s1 ALy ¢ HApYIIeHUsIMHM OTIOPHO-ABUIaTe/IbHOrO0 anmnapara:
— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
- B TeuaTHoi (opme.

12.4. ba3bl JaHHBIX, TH)OPMAIMOHHO-CMIPABOYHbIE, TOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoe odecreyeHue
1. Tlo ycmoTpeHuto pa3paboTumKa nporpaMmbl. He UCTIO/B3yrOTCS.

13. MaTepua/ibHO-TeXHHYECKOe o0ecreyeHUue AUCIUILTHHBI
13.1. O61mue TpedoBaHNA K MaTepHa/IbHO-TEXHUYECKOMY 00eCreueHUI0 JUCHHUITUHBI

13.1.1. MaTrepuabHO-TEXHHUECKOe 00ecrieueHUe /Jisi IEKIMOHHBIX 3aHATUHH
[nsi ipoBeleHrsl 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U UHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYI[er0 KOHTPOJISI U TIPOMEXKYTOUHOMN aTTeCTallud MUCTIONb3yeTcss yueOHas ayuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopyoBaHHas JOCKOU 1 CTaHAAapTHOHN yuebHOM Mebenbio. iMeroTcst
Har/IsiZiHbIe TIOCOOUS B BU/ie TTPe3eHTall|i 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepHa/IbHO-TEXHHYECKOe 00ecreueHne 1A MPAKTHYEeCKHX 3aHATHH

[l TIpoBeZieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSATHH HCIO/b3yeTCsl ydeOHast ayAuTOpHs,
pacrosiokeHHasi 10 azipecy 634034, Tomckast obsacte, . Tomck, BepmmHuHa ynuija, A. 74, 3 atax, ay.
333. CocraB obopynoBanus: YueOHast mebenb; [Jocka MarHUTHO-MapKepHast -1mT.; KommyTtarop D-Link
Switch 24 port - 1mT.; Komnbiorepsl kKiacca He Hwke [I9BM INTEL Celeron D336 2.8I'T1. -14 mir.
Wcrnonb3yeTcst JIUI[eH3MOHHOE TIpOrpaMMHOe obecrieueHue, TMakeTbl Bepcuedd He HKe: 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 mioMmelleHUsl [jisi XpaHeHHSI W TIPOGHIAKTHUECKOTO OO0C/Ty)KUBAHUS
yueOHOro 060pyI0BaHMSI.

13.1.3. Marepua/ibHO-TEXHUUYECKOe ofecreueHue /i1 J1adD0paToOpHbBIX padoT

Ons  mpoBefmeHWst  /1TabOpaTOPHBIX — 3aHATUHA ~ WCTIO/NB3yeTcs  yueOHO-UCCIefoBaTe/bCKast
BBIUMC/IUTE/IbHAs j1aboparopusi, pacronokeHHass 1o azpecy 634034, Tomckas ob6nacte, I. TOMCK,
Bepummanna ymura, a. 74, 3 stax, ayg. 333. CocraB obopyzoBaHus: YueOHas Mebesb; DKpaH C
anektporipuBogioMm DRAPER BARONET — 1 wmr.; Mynstumenuiinbiii npoekrop TOSHIBA — 1 T,
KomrmibtoTepsl kmacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
LIMPOKOIO/JOCHBIM JA0oCTyrioM B Internet, ¢ MoHutopamud Tuna Samsung 18.5" S19C200N- 18 wit.;
Vicnonb3yeTcss NMIEH3MOHHOE TIPOrpaMMHOe obecrieueHWe, TaKeThl Bepcueid He Hke: 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/IbHO-TeEXHHYECKOe obecrieueHue /ijisi CaMOCTOsITe/IbHOH PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl y4yeOHas ayauTopuisi (KOMITBIOTEPHBIM Kiacc),
pacriojiokeHHasgs 1o ajpecy 634034, r. Tomck, yn. Bepummnuza, 74, 1 stax, ayg. 100. Cocras
obopygoBaHusi: yueOHast Mebesib; KOMITbIoTephI Kiaacca He Hwke [IDBM INTEL Celeron D336 2.8I'T'w. -
4 1wT.; KomrbioTepbl nogkmoueHbl K cetu MHTEPHET u oGecrieunBarOT [OCTYIl B 37€KTPOHHYIO
MH(OpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/bHO-TeEXHHYECKOe o0ecnedeHne JUCIMITIMHBI /IS JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbS
OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTBIsS€TCS C UCIMIOB30BaHUEM CPeJICTB 00yJeHust
00I11ero U CrelUaabHOTO0 Ha3HAUeHMS.
[lpu oOy4yeHUM CTyIE€HTOB C HapPyILIeHUSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
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3BYKOYCU/IMBAIOLLled anmnaparypbl, MYJbTUMEIUMHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipveMa/miepesjaur yueOHoW MH(pOpMaIMK B AOCTYIHBIX (opMax Ajisi CTYAeHTOB C HapyIIeHUsIMU CJTyXxa,
MOOW/ILHOW CHCTeMBI OOyYeHUs [jisi CTY[JeHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuaroTCsi CTyAeHThbl C HapyllleHWeM cjiyxXa, ob6opyaoBaHa
KOMIBIOTEPHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOW [OCKOW, MY/JIbTUMEOUNHON
CUCTEMOH.

[Tpu oOyueHMU CTYZ€EHTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPeyCMOTPEHO WCIIO0/b30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUUTeel /1S y/la/IeHHOTO TPOCMOTpa.

[Tpu o0yuyeHHH CTYJEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/JIbHOrO anmapara HCIo/Ib3yHTCS
aZlbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpPMAIMU U Apyrye TeXHUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOU MHGbOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLeHUsSMUA OTMOPHO-ABUraTebHOTO
arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPeACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOUYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHHsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIETeHLIW TMpH TpOBeJeHUMN
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 TpeooBaHus K (POHYy OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Taﬁmma 14 - I[OHOIIHI/ITEJII)HBIE CpeaACTBaA OLl€HUBAHUA /Il CTYJ€HTOB C UHBA/IN/THOCTBHO

Bu/ibI IOMO/THUTETIbHBIX OLIEHOUHBIX
CpefCTB

q)OpMBI KOHTDPOJIA U OLI€HKH

Kareropuu cTyzieHTOB
PUH CTYA pe3ysbTaTtoB 00yUeHust

TeCTBI, IMMCbMEHHBIe CaMOCTOATe/IbHbIe

C HapyuieHUsAMU [IperMylleCTBEHHO NMUCbMEHHas

ciyxa

paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

TIpOBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TperMyI1iieCTBEHHO yCTHas TIpOBepKa
(MVHAUBUAYATBHO)

C HapyLieHUAMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIieMe TUIHHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/eHusl 3aflaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TIeyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/1IeEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUSI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBAJIMJHOCTBIO YBE/IMUYMBAECTCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;

CornacoeaHa Ha noptane N2 10682

14



- Habop OTBETOB Ha KOMITBIOTEDE;

- HabOp OTBETOB C MCIIO/Tb30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/iCTaB/eHre OTBETOB YCTHO.

[porienypa oljeHWBaHUSI pe3y/bTaTOB OOyUeHWs] WHBAIUOB 0 AWUCLUIUIMHE TpeJyCMaTpHUBaeT
npefiocTaB/ieHue UHGopMalvy B (hopMax, aJjlallTHPOBaHHbIX K OTPaHUYEHUsIM UX 3[J0POBbsI U BOCTIPUSITUS
vHdOopMaluu:

Jins M1 ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MevaTHou (opMe yBelMYeHHbIM IPUGTOM.

Jins ui ¢ HapylIeHUsIMM cJTyXa:

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins i1y ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /17151 00YYArOLUXCSI C MHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO 3TArloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MukpocxeMoTexXHUKA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaBneHHocTs (11po¢unb): MUKpPO3/1eKTPOHHKA U TBePAOTe/IbHAA Y/IeKTPOHHKA
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: @3, Kadeapa pusudeckoi 3/1eKTpOHUKH

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— /JIOLIeHT, KaH/. TexH.HayK Kad. [IpD Caron B. M.

3aueT: 7 cemecCTp

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

¢busnyeckre ¥ MaTeMaTUueCKHe MOZeIu
npubOpOB, CXeM, YCTPONCTB U YCTaHOBOK
3JIEKTPOHUKU 1 HAHO3/IEKTPOHUKU Pa3/InYHOrO
(byHKLMOHATBHOTO HAa3HauUeHUsl, a TaKKe
WCT0/b30BaTh CTaH/apTHbIe POrpaMMHbIe
Cpe/CTBa UX KOMITbIOTEDHOTO MO/Ie/TUPOBAHUS

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-3 CTIOCOOHOCTBIO pellaTh 3alauu aHaIku3a u L o/mKeH 3HaTh -nipeaMeT U TIPUHLUIIBI
pacueTa XapaKTepUCTHK 3/IeKTPUUeCKUX 1[eTlell | MUKPOCXeMOTeXHUKH; -(QyHKIIMOHATbHOe
K-1 CTI0COBHOCTBIO CTPOHTH POCTEHIIIHe Ha3HaueHue, XapaKTepUCTUKH, [TapaMeTphbl

Y KOHCTPYKTHBHO-TEXHOJIOTUeCKoe
VICTIOJTHEHUE aHAaJIOTOBbIX U LIU(POBBIX
WHTErpabHbIX MUKPOCXEM; - 0COOEHHOCTH
NpUMeHeHHsI MHTerpajbHbIX MUKPOCXEM B
3/IeKTPOHHBIX YCTPOMCTBAX Pa3/InyHOr0
(YHKLIMOHABHOTO Ha3HAUeHUs.

[o/mKeH yMeTb -BBITIOHATb CUHTE3,
aHaJ/In3, pacueT U ONTUMU3ALUI0
MUKPO3/IEKTPOHHBIX YCTPOUCTB;
-orpe/ieNisiTh XapaKTePUCTUKU U
rapaMeTpbl UHTeTrpajbHbIX MUKPOCXEeM; -
MIPUMEHSTb MUKPO3/IEKTPOHHBIE U3/e/Hsl
TIPU MPOEKTUPOBAHUU U MO/IePHU3ALIUU
3/7IeKTPOHHOM armaparyphl.;

[o/rKeH BiaseTs - MeToJaMUu
CXeMOTeXHUUYECKOTO TIPOeKTHPOBaHKS
MUKPO3/IEKTPOHHBIX YCTPOUCTB C
WICTI0/Tb30BaHUEM CPEJICTB
aBTOMAaTH3UPOBAHHOTO TIPOEKTUPOBAHUS; -
MeTOAMKAMU 3KCIIePUMEHTAa/TbHBIX
WCC/IeJOBaHU MUKPO3/IeKTPOHHBIX
YCTPOMCTB.;

OO1Me XapaKTepUCTHKH TI0Ka3aTesneld M KPUTePUEB OLIEHUBAHUS KOMITeTEHIMM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

[Tokaszarenu v
3HaThb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokui | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTUUYeCKUX YMEHHUM, | [POBOAUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
yPOBeHb) TpolLiecchl, obirme NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MMPo6/ieM B | TIPUCIIOCAb/TMBaeT CBOe
o0sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
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pelieHUH pobiem

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6aiaeT OCHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

LlerIe.

2 Peamu3anus KOMIIeTeHI[UI

2.1 Komnerennua OITK-3
OTIIK-3: crmocoOHOCTBIO pellaTh 3a3/laud aHajk3a W pacueTa XapaKTepUCTHK 31eKTpUYeCKUX

st bopMUpOBaHKUsST KOMIIETEHIIUH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OpMUPOBaHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbI 3aHATUH W HCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPEe/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

Ha3HaueHUsl.- 3HaeT
METOZI0/IOTHIO0 PellieHUst
3ajlay aHa/M3a ¥ pacueTa
XapaKTepPUCTUK
3/IeKTpUUe CKUX Liereil B
obsactu
MHKDOCXeMOTEXHUKH.

CocraB 3HaThb YmeTb Bnanets

CopneprkaHue -fipeiMeT Y TIPUHLUIIBI -BBITIOJIHATH CUHTE3, - MeToJaMu

3TaroB MHKPOCXeMOTeXHUKH; aHaJiu3, pacueT u CXeMOTeXHUYeCKOTO
-(pyHKLIMOHa/IbHOE ONTHMH3ALIUIO MPOEKTUPOBAHUS
Ha3HaueHue, MHKPO3/IEKTPOHHBIX MHKPO3/IeKTPOHHBIX
XapaKTepUCTUKH, YCTPOMCTB; -OTpe/ie/isiTb | YCTPOMCTB C
rapameTpsl U XapaKTePUCTUKU U WCIO/Tb30BaHUEM CPeJICTB
KOHCTPYKTUBHO- rapaMmeTpbl MHTerpabHbIX | aBBTOMaTU3MPOBaHHOTO
TeXHOJIOTUYeCKoe MHUKPOCXeM; - IPUMEHSITb | TPOeKTUPOBaHUS; -
WICTIOJTHEHUE aHA/IOTOBLIX | MHUKPO3/IEKTPOHHbIE MeTOAUKaMH
1 1IUPOBLIX W3Jenvs rpu 9KCTIepUMeHTaTbHbIX
VHTerpabHbIX MPOEKTHPOBAHUH U WCC1eJ0OBaHUM
MHKDOCXEM; - MO/IepPHU3aIUU MHKPO3/IeKTPOHHBIX
0C00eHHOCTH TIPUMEHEeHUS | 3JIEKTPOHHOM arllaparyphl. | yCTPOMCTB.
HHTerpabHbIX
MUKPOCXEM B
3JIEKTPOHHBIX
YCTPOMCTBAaX pa3TMYHOI0
(YHKLIMOHAILHOTO

Buapl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTEpaKkTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas

* NHTrepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepakTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast

* lHTepakTUBHEBIE
MpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTebHas
paborta;
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pabora;

pabora;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;
» [loMmaliiHee 3a/iaHue;
* Otyet no
WH/IUBUyaTbHOMY
3a/laHUIo;

* Onpoc Ha 3aHATHsX;
e 3auerT;

* PacueTHast paboTa;
* KoHcnekT

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoii pabore;
 JlomailiHee 3aflaHUe;
* Otyer no
WH/IUBUYaTbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSAX;
* 3auer;

* PacuetHasi paboTa;
* KoHCIexkT

* Otuet no
naboparopHoii pabore;
* JlomalliHee 3a/laHue;
* Otyet no
VHJUBUAYaTbHOMY
3a/laHuUIO;

* 3auert;

* PacuertHas pabora;
* 3auerT;

CaMOITOArOTOBKY; CaMOIIOAATOTOBKY;
¢ Tecrt; * Tecr;
* CobecemoBaHue; * CobecegoBaHue;
* 3auerT; * 3auer;
dopMyIMpOBKa MoOKasaTesiel U KPUTepHUeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmurie 4.
Tabsuiia 4 — TTokasaTe/ M U KDUTEPHUU OLIEHUBAHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OTtmnuHO * 3HaeT MeTO/I0/IOTHI0 * Ymeet pemaThb 3ajauy | * CB0OOAHO BasieeT

(BBICOKMI YPOBEHb)

pellleHus 3a/jauu aHaMs3a
Y pacueTa XapaKTepuCTHUK
3/1eKTPUUECKHUX Lierei.
3HaeT CyTb 3a/a4
aHaju3a U pacueTa
HeCTaHJapTHBIX
3/IeKTPUUECKHUX Lierei.
3HaeT pas/inuHbIe
TIOAXO/bI pelleHus 3a7,a4y
aHajM3a U pacueta
3/1IeKTPUYECKUX LieTiel. ;

aHa/iM3a M pacuerta
XapaKTepUCTUK
JIeKTPUUEe CKUX Lieren
Pa3IMUHBIMU CIIOCOOAMHU.
YMeeT 060CHOBATh
BbIODAaHHYIO METO/IVKY.
YMeeT peluats 3ajauy
aHa/iM3a ¥ pacuerta
XapaKTePUCTUK
3/IeKTpUUeCKUX 1ieren
TIOBBIIIIEHHOMN CJI0KHOCTH

b

MEeTOZMKaMH MT0CTaHOBKU
3a/lau, peleHus 1
aHamsa. Mosxer
OpraHu30BaTh U
KOHTPOJIMPOBaTh paboTy
TPyNIbI TIOAeH.
KoHTtponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEpIIIEHCTBYET CBOU
JIeiCTBUSI U TIPUEMBI
paboThL. ;

Xopotiio (6a30BbIii
YPOBEHD)

* 3HaeT MeTOJUKY
pellieHus 3a/jauu aHai1s3a
Y pacueTa XapaKTepuCTUK
TUTIOBOM 3/IeKTpHYeCKOM
Leny ;

* Ymeer pelath 3aauy
aHa/iM3a M pacuerta
XapaKTePUCTUK TUTIOBOU
3/IeKTpUUeCKOM 1]eTH.
AHanu3 u popmMupoBaHUe
BBIBO/IOB SIBJISIETCSI
Npo06/IeMaTUUHBIM

* 1.Kpurnuecku
OCMBIC/TUBaeT
TMOJTyUeHHbIe 3HaHUS U
pesynbrarsl. OgHako,
ryOOKWH aHamm3
BBITIOJTHEHHOM pabOoThI U
(hopMHpOBaHUe BHIBO/IOB
Tpe/iCTaB/sieT
TPYAHOCTH. 2.
KomriereHTteH B
Pa3/IMYHbIX CUTYaLUAX
(MoxkeT paboTath B
KOMaH/ie), Harlpumep, B
TPYTITie TI0 BBITIOTHEHUTO
nabopaTopHO¥ padbOThI.
3. Biiapieet pa3HbIiMu
criocobamu
ripe/iCTaB/IeHuUst
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(dbusmyeckoi
vHopMaLuu. ;

YnoBneTBOpUTEbH
0 (1oporoBbIv
YPOBEHb)

* 3Haer
repBOHava/bHble
TIOHSATHS 110 3a/jaue
aHa/M3a M pacuera
XapaKTepUCTUK
3/IeKTPUYECKUX LieTieH ;

* OO6majaeT JUIIb
Haya/IbHbIMH YMEHHSIMHY,
TpebyeMbIMH [I71sT
pelIeHus 3aiauy aHaIru3a
Y pacueTa XapaKTepUCTHK
3/IeKTPUYeCKUX LieTiel ;

* Paboraet npu nipsiMom
HabJ/TIoIeHnY;

Ha3HAuUeHUs,
MO/le/TUPOBaHMUSI.

2.2 Komnerennpusa ITK-1
[TK-1: criocoOHOCTBIO CTPOUTH MpOCTelive Gu3ndeckre ¥ MaTeMaTUdeCcKre MoJe/d MprOOopoB,
CXeM, YCTPOMCTB M YCTQHOBOK 3/€KTPOHUMKHM U HAHO3JEKTPOHUKU Pa3/M4HOrO (PyHKLMOHATBHOIO

d TdKXXe MCIIO/JIb30BaTb CTaHAApPTHbBIE TIIPpOrpaMMHbIe CpeACTBa HKWX KOMIIBIOTEPDHOI'O

st bopMUpOBaHKUsT KOMIIETEHIIUH HEOOXOAUMO OCYILeCTBUTD Psifi 3TAroB. DTarbl (OPMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHIbI 3aHATUHA W MCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPE/ICTBA OLIEHUBAHMS

Tabuiia 5 — Srarbl

CocraB 3HaThb YmeTb Bnanets

CopeprkaHue -fipeiMeT Y TIPUHLUIIBI -BBITIOJIHATH CUHTE3, - MeToJaMu

3TaroB MHKPOCXeMOTeXHUKH; aHaJ/u3, pacueT u CXeMOTeXHUYeCKOTO
-(pyHKLIMOHa/IbHOE ONTHMH3ALIUIO MPOEKTUPOBAHUS
Ha3HaueHue, MHKPO3/IEKTPOHHBIX MHKPO3/IeKTPOHHBIX
XapaKTepUCTUKH, YCTPOMCTB; -OTpe/ie/isiTb | YCTPOMCTB C
rapameTpsl U XapaKTePUCTUKU U WCII0/Tb30BaHUEM CPeJICTB
KOHCTPYKTUBHO- rapameTphl UHTeTpabHbIX | aBBTOMaTU3UPOBaHHOTO
TeXHOJIOTHYeCKoe MHUKPOCXeM; - IPUMEHSITb | TIPOeKTHPOBaHUS; -
WICIIOJTHEHUE aHA/IOTOBLIX | MHUKPO3/IEKTPOHHbIE MeTOAUKaMH
1 1IUPOBLIX W3Jenvs Tpu 9KCTIepUMeHTaTbHbIX
VHTerpabHbIX MPOEKTHPOBAHUH U WCCieJ0OBaHUM
MHKPOCXEM; - MO/IepPHU3aIUU MHKPO3/IeKTPOHHBIX
0C00eHHOCTH TIPUMEHEeHHUS | 3/IEKTPOHHOM arllaparyphl. | yCTPOMCTB.
HHTerpabHbIX
MUKPOCXEM B
3JIEKTPOHHBIX
YCTPOMCTBAaX pa3TMYHOI0
(YHKLIMOHAILHOTO
Ha3HaYeHUs.

Buapl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTepaKkTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepakTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
TpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTebHas
paborta;

Wcnons3yemblie

* KoHtposbHast paboTa;

* KoHnrposnbHast pabota;

¢ Ortuet 110
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cpefiCcTBa
OLleHHMBaHUs

* Otyet no
naboparopHoii pabore;
» [lomalliHee 3a/laHUeE;
* Otyet no
VHAUBUyaJIbHOMY
3a/laHUIO;

* Ormpoc Ha 3aHATHSX;
* 3auert;

* PacuetHas paborta;

* Otyer no
naboparopHoii pabore;
» JlomMalliHee 3a/laHUE;
* Otyet no
VHAUBU/1yaJIbHOMY
3a/laHUIO;

* Omnpoc Ha 3aHATUSAX;
* 3auer;

* PacuerHasi pabora;

naboparopHoii pabore;
* JlomalliHee 3a/laHue;
* Otyet no
VHJUBUAYaTbHOMY
3a/|aHUIo;

* 3auert;

* PacuetHasi paboTa;
* 3auert;

* KoHcnekT * KoHcriekT
CaMOMO/JTOTOBKY; CaMOMO/ATOTOBKY;
* Tecr; * Tecr;
* CobecemoBaHue; * CobecemoBaHue;
* 3auerT; * 3auer;
dopMyIMpOBKa MoOKa3aTesell U KpUTepHeB OL|eHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBe/leHa B
Tabmuie 6.
Tabnuiia 6 — IToka3aTesu U KpUTEPUU OLleHUBAHUSI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnanets
OminuHo * 3HaeT MeTOLUKY * YmeeT CTPOUTH * CpobojHO BlazieeT

(BBICOKMI YPOBEHb)

aHasusa 1o
000CHOBaHHOMY BBIOODY
TIPOCTEMNIINX
(bur3nueckux u
MaTeMaThieCK1X
Mozesielt mprubopoB.,
CXeM, YCTPOMCTB U
YCTaHOBOK 3J1eKTPOHUKU
Yl HAHOJIEKTPOHUKU
pas/InyHOro
(hyHKLIMOHATbHOTO
Ha3HaueHus. 3HaeT
pa3nuuHble CTaHJAPTHBIE
NporpaMMHbIe CpeZiCTBa
VX KOMITbIOTEPHOTO
MO/Ie/IMPOBaHus1, UX
JIOCTOMHCTBA U
HeJJOCTaTKHU. ;

NpoCTeuIIe
busnueckre u
MareMaTHyecKre MOJesin
npuOOPOB, CXeM,
YCTPOMNCTB U yCTaHOBOK
3JIEKTPOHUKH U
HaAHO3JIeKTPOHUKU
pas/IMnYHOro
(YHKLIMOHATBbHOTO
Ha3HaueHus. YmMeeT
000CHOBaHHO BLIOMpATh
Y IPUMEHSTh
CTaHJApTHbIE
NIporpaMMHbIe CpeZicTBa
JJ1s1 KOMITBEOTEPHOT'O
MOZe/TMPOBaHKs
NIPOLIeCCOB B
bu3nuecKux u
MareMaTHhyeCKUX
MogesisiX TIpuOopOB,
CXeM, YCTPOMCTB U
YCTaHOBOK 3/1IEKTPOHUKU
Y HaHO3/IeKTPOHUKHU
pas/IMYHOro
(YHKLIMOHATBbHOTO
Ha3HauyeHusl, ;

MeTOMKaMH MOCTaHOBKH
3a/lauu, pelieHus u
aHaJiM3a MoTyUYeHHbIX
pe3ynbraToB. 2.CB060OAHO
B/a/leeT pa3HbIMU
CTaHZAAPTHBIMU
MPOrpaMMHBIMU
CpezCcTBaMU [Jist
KOMITBIOTEPHOTO
MO/IeNTMPOBaHUs
TMIPOLIECCOB B
(bur3nueckux u
MaremaTruieCKUx
MoZesisiX TIpUOOpOB,
CXeM, YCTPONCTB U
YCTaHOBOK 3JIEKTPOHUKH
Y HAHO3JIEKTPOHUKHU
Pa3IMUHOrOo
(yHKLIMOHATbHOTO
HasHaueHUst. CBOOOHO
B/Ia/leeT MeTOAMKaMu
9KCIIePUMEeHTa/IbHBIX
HccieloBaHu
MHKPO3/TeKTPOHHBIX
YCTPOMCTB. ;

Xopotiio (6a30BbIii
YPOBEHb)

* 3HaeT o01ue
TIPUHLIUITBI TIOCTPOEHHST
¢busnyeckux u
MaTeMaTHueCcKUX
Mozieneli mprubopoB,
CXeM, YCTPONCTB U
YCTaHOBOK 3JIEKTPOHUKH

* YMeeT NPUMEHSTH /IJIsk
pellieHys 3aau
W3BeCTHBIE MPOCTEeHIINe
bu3nueckre u
MaTeMaTHhJeCcKre MO/
IprbOpOB, CXeM,
YCTPOMCTB M yCTaHOBOK

* 1.Kpurnuecku
OCMBIC/TUBaeT
TMOTyYeHHbIe 3HaHUS U
pesynbrarsl. OfHako,
ryOOKUH aHamM3
BBITIOJTHEHHOM pabOoThI U
(hopMHpOBaHUe BLIBOJIOB

CornacoeaHa Ha noptane N2 10682

21



Y HAHO3/IEKTPOHUKHU
pa3/InyHOro
(hyHKIIMOHATbHOTO
Ha3HaueHus. 3HaeT
CTaH/apTHbIE
NporpaMMHbIe CpeZiCcTBa
VX KOMIIbIOTEPHOI'O
MO/IeJTUPOBaHUSL. ;

3/IEKTPOHUKH U
HaAHO3JIeKTPOHUKU
pas3/IM4yHOro
(byHKL[MOHATBHOTO
HasHaueHus. YMeeT
TIPUMEHSITb CTaH/|apTHbIe
NIporpaMMHble CpefiCTBa
JJ1s1 KOMITbEOTEPHOT'O
MOZle/TMpPOBaHus
TIPOLIECCOB B
bu3nUeCcKux u
MareMaTHhyeCKUX
MO/IeJIsIX TIpPUOOPOB,
CXeM, YCTPOMCTB U
YCTaHOBOK 3/1IeKTPOHUKU
Y HaHO3/IEKTPOHUKHU
pas3/IM4YHOro
(byHKL[MOHATBHOTO
Ha3HauyeHusl. ;

Tpe/iCTaB/sieT
TPYAHOCTH. 2.
KomriereHTeH B
Pa3/IMUHBIX CUTYaLUsIX
(MoxkeT paboTath B
KomaHze); 3. Bnazeer
pa3HBIMH CITIocobaMu
Tripe/iCTaB/eHusI
(dbusmyeckoi
vHopMaLuu. ;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* 3Haer
TepBOHauasyibHbIe
TIOHSATUS 0 PU3NUYECKUX U
MaTeMaTuyeCcKux
MOZieIsIX IpubOpOB,
cxeM, YCTPOMCTB U
YCTaHOBOK 3JIEKTPOHUKHU
Y HAHO3/IEKTPOHUKU
pa3/InyHOro
(byHKILIMOHA/TLHOTO
HasHaueHus1. Nimeer
(hparmeHTapHOe
nipeZicTaBeHre 0
CTaH/lapTHBIX
MPOrPaMMHBIX CpeJCTBaX
KOMITbIOTEPHOTO
MO/ie/TMpPOBaHKs
IprbOpOB, CXeM,
YCTPOWCTB U YCTaHOBOK
3/IeKTPOHUKU U
HaHO3/IeKTPOHUKHU
Pas3IMuHOro
(YHKLIMOHAIbHOTO
Ha3HaueHwusl. ;

* YMeeT IIpUMEHSATH Ha
MPAKTUKe eJUHUYUHBIE
TUIIbI ITPOCTENIINX
Moziesieil. Ymeet
NIPUMEHSITb (PparMeHThI
CTaH/IapTHBIX
MIPOrpaMMHBIX CpPe/iCTB
JJ151 KOMITbIOTEPHOTO
MOZe/TMPOBaHKs
TIPOL[eCCOB B
bu3nuecKux u
MaTeMaThueCKuX
MO/IesIX TIpUOOPOB,
cXeM, YCTPOMCTB U
YCTaHOBOK 3/1eKTPOHUKU
Yl HAHO3/IEKTPOHUKU
pa3/IuyHOro
(byHKL[MOHATBHOTO
Ha3HauyeHusl. ;

* PabGoraet npu npsiMom
HaO/MI0IeHNH;

AeATe/IbHOCTHU, XdPadKTePHU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3anuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHHs] UCIIOJb3YIOTCS TUIIOBbIe KOHTPOJIBHBIE
3alaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa

06paaoBaTeJleoﬁ MporpamMmmsl, B CjieAyrouiemM CcOCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY

— Jlornueckue 371eMeHThI M UX CXeMOTeXHUUecKasi peanr3aiusi.
— KoHTposib yeTHOCTH
— XapakTepucTUKHU UeanbHOrO U Her/ieaTbHOTO OTepaliOHHOTO YCHUTUTEs
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3.2 TecToBbIe 3agaHuA
— 1. 3akonn! byneBoii anre6pel. 2. O603HaueHMe JTIOTHUECKUX 3/IEMEHTOB

3.3 3auét
— baHK 3azau Mo pas/MuyHBIM pasjesaM AUCLUIUIMHBL [lepeueHb K/HOUeBBIX BOMNPOCOB I10
OCHOBHBIM pa3sfe/aM AUCLUIUIUHBIL.
— 1. Peam3oBatk cxemy My/bTUIlIeKcopa X/y. 2. Peanu3oBarb cxemy AeMyJIbTUILIEKCOpa X/Y. 3.
Peanu3oBate cxemy mmdparopa x/y. 4. PeanusoBath cxeMy Jeludpartopa x/y. 5. PeannsoBaTth cxemy
aCMHXPOHHOI0 CcueTyuKa. 6. Peann3oBaTh CXeMy CHHXPOHHOIOCUYETYUKA.

3.4 Tembl JOMalITHUX 3aJAHUKA
— KoHTponibs yeTHOCTH

3.5 Tembl HHAUBUYa/TbHbBIX 3a/JaHUA
— CuHTe3 cxXem Ha OCHOBe YCTPOMCTB MOCJ/Ie0BaTe/IbHOCTHOTO TUIa
— CuHTe3 cxeM Ha OCHOBE YCTPOHCTB KOMOMHAI[MOHHOTO THTIA
— CYeTUUKHU
— KoHTposns yeTHOCTH

3.6 Boripockl Ha cobecejoBaHue
— Jlornueckue 3/1€MeHThI U UX CXeMOTeXHUUeCKasi peain3alusi.
— [TlocTosiHHBIE 3aMIOMUHAIOLLKE YCTPOKCTBa

3.7 TeMbl 0OIPOCOB Ha 3aHATUAX
— Dudposbie cymmaTopbl
— MynbTUIIEKCOPBI U [1eMY/IBTUTIIEKCOPBI
— [TlocTosiHHBIE 3aMIOMMHAIOLLME YCTPOWCTBa
— Tpurrepsl
— MynbTUIIEKCOPBI U [1eMY/IBTUTIIEKCOPBI
— MuHUMU3a1MS JIOTUUeCKUX YCTPOWCTB
— Cucremsl cuuc/ieHus
— Denu u 3ajau MUKPOCXeMOTEXHUKU
— CUeTUuKHU
— KoHTposb ueTHOCTH
— XapakTeprCTUKHU UeanbHOT0 U Her/lealbHOTO OMepaliOHHOTO YCHUIUTeIst
— [lenuTenu 4acToThl
— CuHTe3 cxeM Ha OCHOBe KOMOWHAIIMOHHBIX JIOTUUeCKUX YCTPOMCTB.
— Cymmaropsl U BbIUATATENN
— Hludpatops! u Aem@paTopsl
— 3axoHbI Oy/1eBoi anreOpsI
— Crnoco06bl 3anucH PyHKIUH anrebpbl TOTUKA
— Pacyer TUMOBBIX CXeM Ha OIepaLMOHHBIX YCUTUTESAX
— CueTuuku

3.8 TeMbI KOHTPO/IbHBIX PadoT
— MYJIBTUIIIEKCOPBI U IeMY/IbTUIIEKCOPbI
— MuHMMU3a1Ms JIOTUUeCKUX YCTPOKCTB
— ACHHXPOHHBIE CYETUVKU U JeJIUTeNIN YaCTOThI

3.9 TembI pacueTHbIX padoT
— IludpoBbie cymmaropbl
— MynbTUNIEKCOPBI U 1eMY/IBTUIIEKCOPbI
— Cucremsl cunc/ieHust
— [lenuTenu 4acTOThI
— CuHTe3 cxeM Ha OCHOBe KOMOWHAIIMOHHBIX JIOTUUECKUX YCTPOUCTB.
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— CyMMaropsbl ¥ BbIUMTATE/TN

— Hludpatops! u Aelm@paTopsl

— 3axoHbI Oy/1eBoit anreOpsI

— Croco06bI 3anucy GyHKIMM anrebpbl JIOTUKA

— PacueT THUMOBBIX CXeM Ha OTepaljuOHHbBIX YCUTUTENSIX
— CueTuuku

3.10 Tembl /1a00paTopHBIX padoT
— TunoBble cxeMbl Ha OCHOBe OIePaLOHHOTO yCHUIUTe IS
— DyHKIMOHAa/IBHbIE Y3/1bl yCTPOMCTB KOMOMHAIIMOHHOTO THIIA
— @yHKIMOHa/bHbIE y3/bl YCTPOKCTB MOC/Ie[0BaTeIbHOCTHOTO THIA
— CYeTUMKHU

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHusT 3afiau 00y4yeHUs] UCIIONb3YIOTCS CIeAyIoIre
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIpefessoljyue NpOoLefypbl OLIeHWBaHUSl 3HAaHUM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[UMX 3Tanbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
CcorziacHo 1. 12 paboueii mporpamMmMbl.

4.1. OcHoBHas 1uTeparypa

1. 1.Jlerocraee H.C. MukposekTpoHrKa: Yue0.mocobue/ H.C. Jlerocrae, K.B.UeTBepros -
Tomck: Onb  Konrtent, 2013. - 172 c.ISBN 978-5-4332-0073-9. [DnekTpoHHBI pecypc]. -
http://ie.tusur.ru/docs/Ins/me.rar

2. 2. Jlerocraes H.C., UerBeproB K.B. MHUKpO3/eKTpOHUKA: MeTOAUYECKHe YyKa3aHUs I10
W3yUeHHI0 AUCLUIIIMHBL. — Tomck: dakyneTeT AucTaHIMOHHOro obyuenusi, TYCYP, 2012. — 86 ¢
[DnekTpoHHbI pecypc]. - http://ie.tusur.ru/docs/Ins/me_mu.rar

3. 3. JleroctaeB H.C., UetBeproB K.B. MukpocxeMoTexHHKa.: PyKOBOACTBO K OpraHu3aliuu
camoCTosITe/TIbHON paboThl — ToMcK : TOMCKHI TOCY/apCTBEHHBIN YHUBEPCUTET CHUCTEM YIIPAB/IEHHS U
pazro31eKTpoHuKH, 2012.— 46 c. [OnekTpoHHbIN pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

4.2. lonoHUTe/IbHAA IUTepaTypa

1. 2.IapanoB A.B. Muxkpoanektponuka.lludppoBas cxemoTexHuka: Yueb.mocobue /
A.B.IIlapanoB. —Tomck: ToMCK. rocC. yH-T CUCTeM yTIp. U pafno3eKTpoHuky, 2007. — 162 c., ISBN 978-
586889-400-8-90 903k3 (Hanmmure B 6udbmmoreke TYCYP - 90 3k3.)

2. 1.EdumoB N.E. OCHOBbI MUKPO3/I€KTPOHUKH: YuebHUK:. 3-e., cTep.- CII6.: M3garenbcTBo
"Jlanp", 2008.-384 c.: u.- (Yuebnuk ans By3a. CneruanbHas muteparypa.) ISBN 978-5-8114-0866-5. 31
agpec:http://e.Janbook.com/viem/book/709 [D71eKTpOHHBIM pecypc]. -
http://e.Janbook.com/viem/book/709

4.3. Obsa3aTeIbHBIE YUe0OHO-MeTOHYeCKHe MoCco0ust
1. IllapamoB A.B. MukposieKTpoHHUKa: PyKoBOJCTBO K OpraHU3al[ii CaMOCTOSITe/TbHOM paboThI.
—Tomck: TomcK. ToC. YH-T CHUCTeM ymp. ¥ paguosnekTpoHukd, 2006. — 70 c. (Hammume B Oubnmoreke
TYCYP - 97 3k3.)
2. Illapamnos A.B. JlabopaTopHbIii TTPAKTUKYM 10 MUKPO3/IeKTPOHUKe, /1. azipec: http //www. ie.
tusur.ru/content.php?id=444 (Hanuuvie B 6ubmioreke TYCYP - 1 3K3.)

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M MTOMCKOBBIE CHCTeMbI
1. Tlo ycmorpenuto pa3paboTurika mporpamMMel. He HUCIIONb3yrOTCS.
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