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Pacnipenenenne pabouero BpeMeHU

Ne Buppr yueOHOI nesITeIbHOCTH 6 cemecTp 7 cemecTp Bcero EnyHnne:
1 Jlexmun 6 2 8 JacoB
2  Ilpaktuyeckue 3aHATHS 2 6 8 9acoB
3 JlaGopaTtopHbIe 3aHATHUS 8 8 4acoB
4 | Bcero ayqUTOpPHBIX 3aHATUN 8 16 24 4acoB
5 U3 Hux B MHTEpakTUBHOU (hopme 2 3 5) 4acoB
6 CamocrosrenbHas pabora 64 83 147 4acoB
7 Bcero (0e3 5x3ameHa) 72 99 171 9acoB
8 |TlogroroBka H cauya dK3aMeHa / 3a4eTa 9 9 JacoB
9  OOmas TpyI0eMKOCTh 12 108 180 JacoB

2.0 3.0 5.0 3.E

KontponwsHbie paboThl: 7 cemecTp - 2
DK3aMeH: 7 ceMecTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 42 ot « 28 » 11 2016 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuit dDenepanbHOoro locygapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWMKAa W HAHOAJIEKTPOHHWKaA, yTBepkaeHHoro 2015-03-12 rona,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acemaHud Kadempsl «  » 20 roma, MpOTOKOI
Ne .
PazpaboTunku:
npodeccop kad. [Ip> Muxansaenko C. I
noreHT kad. [1pd Cksopuos B. A.

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I.

Pabouast nporpamma cornnacoBaHna ¢ (hakyibTeToM, IPOPUINPYIOLIEH U BbITycKarolen kadeapamu
HaIpaBJIeHUs TOJTOTOBKHU (CIEIUAIBLHOCTH).

Hexan 3uB® Ocunos U. B.

3aBeayrolMii BelTycKaromei kad.
[Ip> Muxanpuenxo C. I.

OKCIEpTHI:

npocdeccop kad. [Ip>d Jlerocraes H. C.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dbopMHUpOBaHWE HABBHIKOB TPOCKTHPOBAHUS KIFOUEBBIX H  aHAJIOTOBO-IU(POBBIX  y3JIOB
AIIEKTPOHHOM ammaparypbl Ha 0a3e AMCKPETHBIX MIIEMEHTOB, MUKPOCXEM, ONEPAMOHHBIX yCHUIUTEINEH,
JIOTUYECKHUX JIEMEHTOB

1.2. 3agaum Q¥ CUMILTHHBI
— UW3ydeHUe padOThl INCKTPOHHBIX KIOUEH B JUCKPETHOM W WHTETPAILHOM HCIIOIHEHUH,
MYJIBTUBHOPATOPOB, TEHEPATOPOB HMITYJIBCOB CIEIUATBHON (OPMBI, ITU(POAHATOTOBBIX W aHAJIOTO-
nu(poBbIX Mpeodpa3oBaTeei;
—  TpuoOpeTeHNe HaBBIKOB aHATN3a U pacueTa XapaKTePUCTUK IIMEKTPUICCKUX IETICH;
—  WCCIIE[IOBAaHWE NPOCTEHIMX (PUINYECKUX M MATEeMATUYECKUX MOJEJIeH MpUOOpOB, CXeM,
YCTPOMCTB M YCTAHOBOK AJICKTPOHHUKHU M HAHORJIEKTPOHUKH PA3THYHOTO (DYHKITMOHATLHOTO HA3HAYCHUSI.

2. Mecro nucuuiuiaiabl B ctpykrype OITOII
Hucnunnuna «Cxemorexuuka» (b1.5.15) otHocuTcs k 6ioky 1 (6a3oBas yacTs).
[IpeamecTByOMUMH ~ JUCHUIUIMHAMH,  (DOPMUPYIOIIUMH  HaYajbHBIC 3HAHHS, SBISIFOTCS
CIIeYIONINe TUCIUTIINHBL: AHAIOTOBas 3NEKTPOHUKA, TeOpeTHIeCKUE OCHOBBI AIEKTPOTEXHUKH.
[TocneayromuMu TUCHUIUIMHAMYU SIBISIOTCS: 3allluTa BBIMYCKHOW KBaTH(HUKAIIMOHHON pPabOTHI,
BKJIFOYAs! TMIOITOTOBKY K MPOIIEAYPE 3AIIUTHI M MIPOLEAYPY 3alIUThl, JHEPreTHUSCKAast AICKTPOHHKA.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Iponiecc n3yyeHns QUCUUIUIMHBI HAIpaBlieH Ha (POPMHUPOBAHUE CIIETYIOIINX KOMIIETCHIIUI:

— OIIK-3 crnocoOGHOCTBIO pellaTh 3a/auyd aHajiu3a U pacdyera XapaKTePUCTHK 3JIEKTPUUYECKHUX
LIeTIeH;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BBIOMpAaTh M PEANM30BBIBATH Ha MPAKTUKE
3pPEKTUBHYIO METOANKY SKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS TAPAMETPOB M XapaKTEPUCTHK MPHOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK 3JEKTPOHMKM M HAHOIEKTPOHUKH PA3JIMYHOIO (YHKIHOHAIBHOIO
Ha3HA4YEHUS;

— IIK-5 roToBHOCTBIO BBIIOJNHATE PACUeT U MPOEKTUPOBAHUE HIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB Pa3iIMYHOrO (h)yHKIMOHAJIBHOIO HA3HAUEHHs] B COOTBETCTBHM C TEXHHUYECKUM 3a/laHUEM C
HCIOJIb30BaHUEM CPE/ICTB aBTOMATHU3AIMH IPOCKTUPOBAHMUS;

B pesynbrare n3y4eHus JUCLUILUIMHBI CTYIEHT JOJKEH:

— 3HaTb OJKBHUBAJICHTHBIE CXEMbl AKTHBHBIX JJIEMEHTOB; METOJbl aHajll3a YacTOTHBIX U
MEPEXO/IHBIX XapaKTEPUCTUK; NPHUHILMIBI JEHCTBHS M METOIbl pacyeTa YCHJINTEIEeH, I'€HepaTopoB,
CTa0WIIN3aTOPOB U TMpeoOpa3oBareield AIEeKTPUYECKUX CUTHAJIOB; AJIEMEHTHYI0 0a3dy aHaJoroBod H
uu(ppoBON TEXHUKU, MPUHLMIBI JEHCTBUS M METOJbl pacueTa 3JE€MEHTOB aHaJOrOBbIX MU HU(POBBIX
UHTETPAJIbHBIX CXEM.

— yMeTb IPOBOJIUTH aHAIW3 LENed MpHU MOCTOSHHBIX M CHUHYCOWJANbHBIX BO3JACHCTBHSX, a
TaK)Ke IMpU BO3JEHCTBUU CHUTHAJIOB IMPOU3BOJIBHOM (DOPMBI, MMIYIbCHBIX CHUTHAJIOB; aHAJIU3UPOBAThH
BO3JCHCTBHSI CHUTHAJIOB HA JIMHEHWHBIE W HE JIMHEHWHBIE LENU, NPOM3BOIUTH PACUYET YCHIIUTENEH,
TeHEepaTopoB, CTa0MIN3aTOPOB M IpeoOpas3oBaTesiell 3JIEKTPUUECKUX CHUTHAJIOB; OCYHIECTBISTH BHIOOD
SNIEMEHTHOW 0a3bl aHAJOrOBBIX M IM(POBBIX MHTETPAbHBIX CXEM; CHHTE3UpOBATh AHAJIOTOBHIE U
uu(ppoBbIe yCTPOWCTBA HAa OCHOBE JaHHBIX 00 WX (YHKIMOHAIbHOM HA3HAUEHUH, DJIEKTPHUUECKHX
napaMeTpax M yCIOBMSIX IKCIUTyaTallluu.

— BJaJeTh METO/JaMHU aHalIM3a NEPEXOJHBIX MPOLECCOB B JUHEHHBIX M HEIMHEHHBIX LEINsX;
CTaH/JapTHBIMU TNPOTPAMMHBIMHU CPEJICTBAMHU KOMITBIOTEPHOTO MOJEIMPOBAHUS DJIEKTPUUECKHUX LIETei;
TEXHUKOH IMarHOCTUKH JIEKTPOHHBIX CXEM.

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OO1m1ast TpyJ0EMKOCTh AUCHUIUIMHBI cocTaBisgeT 5.0 3a4eTHBIX eJMHULIBI U TTpeJicTaBieHa B Tadmuie 4. 1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

6 cemecTp 7 cemecTp
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AynutopHbI€ 3aHATHS (BCETO) 24 8 16
Jlexun 8 2
[IpakTrueckue 3aHATHS 8 2 6
JlaGopatopHbie 3aHATHSA 8 8
W3 Hux B MHTEPAKTUBHOMN (hopme 5 2 3
CamocrosiTenpHas pabota (Bcero) 147 64 83
OdopMmIieHre OTUYETOB IO JIA0OPATOPHBIM 28 28
paboram
[IpopaboTka IeKIMOHHOTO MaTepuaa 71 48 23
[TonroroBka K MpakKTHYECKUM 3aHSATHSM, 36 16 20
ceMUHapam
BrIiotHeHIE KOHTPOJIBHBIX padoT 12 12
Bcero (6e3 sx3ameHa) 171 72 99
[ToaroroBka u ciada 3K3amMeHa / 3a4era 9 9
OO61mas TpyI0eMKOCTh Yac 180 72 108
3auernsie Equannsl TpynoemkocTn 5.0 2.0 3.0
5. Conep:xanue ¥ CUMIIMHBI
5.1. Pa3zaessl JUCHUIIMHGBI 1 BUABI 3AaHATHA
Pa3nenbl AMCHUIIIIMHBL M BUBI 3aHATHI pUBEACHBI B Tabnuie 5.1.
Tabnuma 5.1 — Pa3aenbr AMCHUIUIMHBI U BUJBI 3aHATUN
[Ipaktuu JlaGopar CamocTos Beero - ®opmupy
4acoB eMbIC
Ne  Haspanus pa3nenoB nucuUuIUIMHBL | JIGKIIMM =~ €CKWe  OpHble = TellbHas
(6e3  kommeTeH
3aHATHA paboThl  pabora
9K3.) 102078
1 ITapameTpsl U XapaKTEPUCTHKU 2 0 0 12 14 OIIK-3,
uMnynbCcHbIX curHasnoB. RC u LR [K-2,
[[ENU B UMITYJILCHBIX YCTPOMCTBAX IK-5
2  KiroueBble ycTpoHCTBa, 2 0 0 12 14 OIIK-3,
Pa3HOBUIHOCTH KJIFOUYEH, TIK-2,
IIEPEXOIHBIE MPOLECCHI B [IK-5
KITIOUYEBBIX YCTPOICTBAX.
OcHoBHBIE TTapaMeTPhI ITUPPOBHIX
MHTETPATBHBIX CXEM U UX
CXEMOTEXHHUKA
3  Tpurrep llImuara u RS-tpurrep na 2 2 0 28 32 OIIK-3,
JTUCKPETHBIX AJIEMEHTaX. [K-2,
BapuanTsl cxeM ynpaBiieHuUs. [IK-5
4 MynbsTUBHOPATOPEI 0 0 0 12 12 OIIK-3,
[K-2,
[K-5
5 WurerpanbHblil Taiimep u ero 2 2 2 22 28 OIIK-3,
npuMeHeHrue. CUHTE3 CUTHAJIOB T1K-2,
crienranbHOM opmbl Ha 6aze [IAIT ITK-5
6  VYcrpoiicTBa Ha 0 2 2 24 28 OIIK-3,
MOJIYIIPOBOTHUKOBBIX TIprOOpax ¢ IK-2,
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S u N xapakTtepucTukamu [TK-5
7 I'eHeparopbl JIMHEHHO 0 2 2 24 28 OIIK-3,
HapacTarouero 1 JIMHEHHO [1K-2,
MaJarOUIEr0 HANPSKEHUS TIK-5
8 CmocoObl peryaupoBaHus 0 0 2 13 15 OIIK-3,
HaIIPsKEHUS U TOKA B YCTPOMCTBAaX [K-2,
npeoOpa3oBaTeIbHON TEXHUKH ITK-5
Htoro 8 8 8 147 171
5.2. Conep:xkanue pa3aeioB JUCHUIIMHBI (110 JIEKIIUAM)
ConeprkaHue pas3zienoB JUCHUILINH (T10 JIEKIMSIM) IPUBEIEHO B Tabnuue 5.2.
Tabnuna 5.2 - ConeprkaHue pa3ieaoB AUCIUTUINH (10 JICKITHSIM)
®opmupye
Tpymoe PMHUDY!
ConeprkaHue pas3ienaoB JUCIUIUIUHEI 110 MbIE
Ha3zpanus pa3znenos MKOCTb,
JEKUUAM KOMITETEHI]
uu
6 cemectp
1 TTapameTphl U XapaKTEPUCTUKHU Nmnynsc. UmnynbscHas 2 OIIK-3,
uMnynbcHbIX curHasnoB. RC u LR IIOCJIEI0BATENbHOCTh. YacToTa, [IK-5
[[ENHU B UMITYJIbCHBIX YCTPOMCTBAX CKBa)KHOCTb, OTHOCHUTEIIbHAS
JUIMTENbHOCTD. [lepexonHble npoieccsl,
anepuoInYeCcKre 3BEHbS.
Hroro 2
2 KitroueBbie yCcTpOKHCTBA, Kirou ¢ O3. Kurou 3Be3na. [Ipoueccer B 2 OIIK-3,
Pa3HOBUAHOCTH KJIIOUEH, MEPEXOHbIe OUIOISIPHOM TPAH3UCTOPE B PEIKUME [K-2
IIPOLIECCH] B KJIFOYEBBIX yCTpolcTBax. Kirouya. HaceleHnue Tpansucropa.
OcHoBHbIe TapaMeTpbl UGPOBHIX MHorokackaJiHble yCUIUTENH Kilacca D u
MHTETPAJIbHBIX CXEM U UX MeTOoAMKA UX pacueToB. OCHOBHBIE
CXEMOTEXHHKA napaMmeTpsl HU(GPOBBIX UHTErPATbHBIX
CXEM.
Hroro
3 Tpurrep [lImunara u RS-tpurrep na  Tpurrep ¢ SMMHUTEPHOM CBA3BIO. 2 OIIK-3,
JMCKPETHBIX NeMeHTax. Bapuantelt  dopMHupoBaHUE TOTHYECKUX YPOBHEH [1K-2
CXEM YIpaBJICHUS. RS- Tpurrep Ha IMCKPETHBIX 2JIEMEHTAaX.
BapuanTsl cxem ynpasienusi. Metonuka
npoeKkTupoBanus. Ky
MYJIBTUBHOPATOP Ha OUMIOISPHBIX
TpaH3uCcTOpax. BapuaHTel cxem
aBTOKOJI€0aTeNbHBIX MYJIBTHUBUOPATOPOB.
MynbTUBUOpaTOpPHI C TpaHC(HOPMATOPHOI
CBSI3bI0 U OJIOKMHT TeHepaTopbl. PexxuMel
paboTsl. MeToauka pacuera.
Hroro 2
Hroro 3a cemectp 6
7 cemecTp
5 MHTerpanbHbIi TakMEDP U €T0 OpnnotaxTHbIi Taiimep 1006BI 1. 2 OIIK-3,
npuMeHenrne. CHHTE3 CUTHAJIOB DJEeMEHTHI C OTpULIATENIbHBIM [IK-2, TIK-

cnienuaibHOi Gopmel Ha Oaze LIATI

conpotusiaeHrueM. OqHONIEPEXOAHBIN
TPaH3UCTOP U €r0 IPUMEHEHHE.
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BapuanTel cxem Ha OIIT, Metoguku
pacuera. ['eneparops! TMHENHO
HapacTalolero 1 JUHEIHO MaJarollero
HanpsikeHusi. CUHTE3 CUTHAJIOB
crienranbHOM opmbl Ha O6aze [[AIL:
Marpuuel 3V, npeodpa3oBaHue koia B
Hanpsbkenue. [IIMM npeoOpazoBarensb.
CXeMOTeXHUYECKHUE PeIICHUs, TPUHIUIT
JEHCTBUS U METOJIMKU pacyera.

Uroro 2
Hroro 3a cemectp 2
Hroro 8

5.3. Pa3nenbl AUCHUILUIMHBI U MEKTUCHUIITHHAPHBIE CBSI3H € 00eCceYnBAIOIIMMH (TPeIbLTYIIIMMH)
U o0ecrneunBaeMbIMHU (MOCTETYHOIIUMEU) THCIUTITHHAMHA

Paznensl MUCHMITIMHBI ¥ MEKIMCUUIUIMHAPHBIC CBSA3M C OO0ECICYMBAIONIMMHU (NPEABIIYIIMMU) U

obecrnieunBaeMbIMHE (TTOCIICAYIOMMMHI ) TUCHUTUTHHAMH MIPEICTaB-JICHBI B TabmuIe 5.3.

Tabnuna 5.3 - Pazaensl AUCIUTUIMHBI M MEXKTUCIUILTUHAPHBIE CBS3H

Ne paznenoB qaHHOM AUCHUILIMHBL, 17151 KOTOPBIX HEOOXOIUMO
Ne  HauMeHOBaHME NUCIMILIMH u3y4yeHHue 00ecreunBaoINX U 00eCeUnBaeMbIX JUCLUIUINH

1 2 3 4 5 6 7 8
[IpenmecTByronme QuCHUIIMHBI
1 AmnanoroBas 3JE€KTPOHHKA + + + + + + + +

2 Teopernueckre OCHOBBI
AIEKTPOTEXHUKHU

+ + + + +

[Tocnenyromuye AUCIUILTAHBI

1 3amura BeIMyCKHON
KBaTM(UKAIIMOHHON PabOThI,

BKJIFOYAs MOATOTOBKY K + + + + + + + +
MPOLEAYPE 3aLUTHI U
MPOUEAYPY 3ALIUTHI

2 DHepreTHyeckas dIEKTPOHHUKA + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIM A, (POPMHPYEMBIX IPH U3YYCHUHU AUCHMILIMHBI, 1 BUAOB 3aHATHH
CooTBercTBUE KOMIETEHIUH, (QOPMUPYEMBIX MpH M3YYEHUH JAUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJicTaBlIeHo B Tabmiuie 5.4

Tabmuua 5.4 — CoOOTBETCTBHE KOMIIETEHIIMH ¢ BHUIOB 3aHATHHA, (OPMUPYEMBIX MpPH H3YUYECHUU
JTUCIUTLTAHBI
Bunp! 3ansatuii
Komneren ®
UK  — [Ipaktuuecku JlaGoparopusl CamMocToATENb OPMbI KOHTPOJIA
€ 3aHATHUS € 3aHATHUS Hasi pabora
OIlK-3 + + + + KonTpomnsHnas pabora,
OTuer no 1abopaTopHoii
pabore, Onpoc Ha 3aHATHUSAX,
Pacuernas pabora
I1K-2 + + + + KonTpomnpHas pabdora,
OTuer no 1abopaTopHoii
pabote, Onpoc Ha 3aHATHUAX,
Pacuernas pabora

CornacoBaHa Ha noptane N2 12004 6



ITK-5 + + + + KonTpomnsHas pabdora,
Otuet o naboparopHoit
pabore, Onpoc Ha 3aHATHUSX,
Pacuernas pabora

6. UuTepakTBHBIE MeTOABI U (OPMBI OPraHU3aANMH 00yYeHUsA
TexHOIO0TMY HHTEPAKTUBHOTO 00yYEHHs IPU pa3HbIX (opMax 3aHATUI B 4acax MpUBEICHBI B Tabmuie 6.1
Tabnuma 6.1 — TexHoIOrMKM UHTEPAKTUBHOTO 00YYEHHUS IIPU Pa3HbIX OpMax 3aHATUH B yacax

Nutepaxr
UBHBIC
HNuTepakTuBHbBIE
MeTtoapl HHTepakTUBHBIC JEKIMK  Jaboparo Bcero
MPAKTUYECKUE 3aHATHS
pHBIC
3aHSITUS
6 cemecTp
[IpesenTaruu c 1 1 2
UCIIOJIb30BaHUEM
WHTEPaKTUBHON JJOCKHU C
o0cyXIeHreM
Hroro 3a cemectp: 1 1 0 2
7 cemecTp
[IpesenTanuu c 1 1 1 3
UCIOJIb30BaHUEM
WHTEPAKTUBHOU JOCKH C
o0cyXIeHHeM
Hroro 3a cemectp: 1 1 1
Hroro 2 2 1
7. JlabopaTopHbIi NPAKTUKYM
Coneprxanue 1a00opaTopHBIX pabOT nmpuBeAeHO B Tabmnwuie 7.1.
Tabnuua 7. 1 — Coneprkanue 1abopaTOpHbIX padboOT
dopmupye
Tpynoe Eflmepy
Ha3Banus pa3genos Coneprxanue 1a00paTOpHBIX padoOT MKOCTb,
u KOMIIETEHI]
17071
7 cemecTp
5 UnTerpanbHblil TaliMep U €ro OpnoraktHeli Taiimep 1006BU1. Cunres 2 OIIK-3,
npuMeHeHrne. CUHTE3 CUTHAJIOB CUTHAJIOB clielinaabHOU (hopMbI Ha Oaze [K-2
cnernuanbHoil popmbl Ha 0aze LAIT  LIAIL: Marpuust 3V, npeoOpa3oBaHue
KOJIa B HAIIPSKEHHUE.
Hroro 2
6 YcrpoiicTa Ha DNEMEHTHI C OTPULIATEIbHBIM 2 OIIK-3,
MOJTYTIPOBOHUKOBBIX TTpubopax ¢ S U compoTuieHreM. OTHONEPEXOTHbIH [K-5
N xapakTepucCTUKaMH TPAH3UCTOP U €r0 IPUMEHEHHE.
Bapuants! cxem Ha OIIT, meToauku
pacuera.
Hroro 2
7 I'enepatopbl TMHEWHO ['eHepaTophI IMHEWHO HAPACTAIOMIETO U 2 OIIK-3,
HapacTarouero 1 JIMHEHMHO JTUHEHO Ma/Ial0IIero HAMPSKSHUS. [K-2
MaaroIIEero HampsHKSHUST [TpuHIIMTT IEHCTBUS U METOIUKH pacyeTa.
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Utoro 2
8 Crioco0b! peryanpoBaHus IMM npeobpa3zoBaTesb. 2 OIIK-3,
HaIpsKEHUS U TOKA B YCTPOMCTBAX CXeMOTEXHUYECKHUE PEIICHUS, TPUHLIUIT [TK-5
peoOpa3oBaTebHON TEXHUKU JIEUCTBUS U METOJIUKHU pacyera.

Hroro
Hroro 3a cemecTp
Hroro

8. IIpakTHyeckue 3aHATHSA
Coneprxanue MpakTUYECKUX padoT mpuBeAeHO B TabmuIe 8.1.
Tabmuna 8. 1 — Conepxkanue NpakTUYECKUX padoT
dopmupye
Tpynoe f/lmepy
Ha3zpanus pa3znenos ConeprkaHue MPakTUUECKUX 3aHATUH | MKOCTb,
u KOMITETEHI]
17071
6 cemecTp

3 Tpurrep llImunra u RS-tpurrep na  KiroueBbie ycTpoiicTBa, pa3HOBUIHOCTU 2 OIIK-3,
JTUCKPETHBIX JIeMeHTax. BapuanTel  KITIO4el, epexoIHbIe MPOLECCHI B [IK-5
CXEM YIIpaBJICHUS. KJIFOUYEBBIX YCTPOICTBAX.

MHuorokackaiHbple ycunuTenu kiacca D.

Htoro 2
Hroro 3a cemecTp

7 cemecTtp

5 MHTerpanbHblil TAUMEp U €ro CuHTE3 CUrHAJIOB CHEUAIbHBIX (OpM Ha 2 OIIK-3,
npuMeHeHrne. CUHTE3 CUTHAJIOB 6aze LIAII. Pacuernas pabora. Ananus ITK-5
cnenuaibHOi Gopmbl Ha 6aze LJAII ~ BpemeHHBIX XapakTepuctuk [{AIL

Htoro 2
6 YcTpoiicTBa Ha OnHONEpEeXOAHBIN TPAH3UCTOP U €TO 2 OIIK-3,
MONYIIPOBOAHUKOBBIX TpUOOpax ¢ S U MPUMEHEHHUE B KIIFOUEBBIX YCTPOUCTBAX. [K-2
N xapakrepucTuKamMu Wroro
7 I'enepartopsl JINHEHHO ['eHepaTopbl IMHEWHO HAPACTAIOIIETO U 2 OIIK-3,
HapacTarouero 1 JIMHEMHO JVMHENHO NaJaronIero HanpsKeHus, [K-2
Na/AI0IIEr0 HaPSKEHUS MIPUHIUT ACHCTBUS U METOJUKH pacyera.

Hroro
Hroro 3a cemecTp
Hroro 8

9. CamocrosiTesibHasA padoTa
Buasr camoctosiTensHOM paboThI, TPYAOEMKOCTh U (OPMHpPYEMbIe KOMIIETEHITUH MTPEICTABICHbI B

tabmuue 9.1.
Tabnmuna 9.1 - Bugsl caMocTosTenbHON paboOThl, TPYOEMKOCTb U (JOPMUpPYEMbIe KOMIIETCHLIUU
dopmu
. Tpynoe PMHPY
Bunsl camocTosTensHON eMble
Ha3zpanus pasznenos MKOCTh @DopMBI KOHTPOJIA
paboThI KOMITETEH
UU
6 cemecTp
1 [Tapametpsl u [Tpopabotka neximonnoro . 12 OIIK-3, | Omnpoc Ha 3aHATHAX
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XapaKTEPUCTUKU Marepuana I1K-2,
MMITYTbCHBIX CUTHATIOB.  pr. o 12 ITK-5
RC u LR nenu B
UMIYJIBCHBIX YCTPOMCTBAX
2 KmtoueBsie ycTporictBa, [IpopabGoTka JIEKIIMOHHOTO 12 OIIK-3, Omnpoc Ha 3aHATUAX
Pa3HOBHIHOCTH KJIFOUEH, Marepuasa ITK-2,
NIEPEXO/IHBIE MPOLECCEI B | 11 12 ITK-5
KJTFOUEBBIX YCTPOUCTBAX.
OcHoBHbIE TapaMeTpbl
U(POBBIX HHTETPATHHBIX
CXEM U MX CXEMOTEXHHKA
3 Tpurrep llImuara u RS- Iloaroroska k 16  OIIK-3, Ompoc Ha 3aHATHUSX,
TPUITEP HA IUCKPETHBIX  MPAKTUYECKUM 3aHSTUSIM, [1K-2, Pacuernas pabora
aJIeMeHTax. BapuaHThl CEeMHUHapaM ITK-5
CXCM yNpaBIICHHA. [TpopaboTka JIEKITMOHHOTO 12
marepuaia
Htoro 28
4 MynbsTUBUOPATOPHI [TpopaboTka JTEeKIIMOHHOTO 12 OIIK-3, | Omnpoc Ha 3aHATHUSIX
Mmarepuala [1K-2,
Hroro 12 |HKS
Hroro 3a cemectp 64
7 cemecTp
5 Unrerpanshsiii Taiimep  Iloaroroska k 8 OIIK-3, Ompoc Ha 3aHATHSIX,
U €ro IPUMEHEHUE. IIPAKTUYECKUM 3aHATHSIM, [1K-2, Otuer no naboparopHoit
CuHTe3 CUTHAJIOB ceMuHapam I1K-5 pabote, Pacuernas pabora
NenualIbHON MBI H
g el aXH Of (op 2 TIpopaGoTka JIEKIIHOHHOTO 6
ase 1 Marepuala
OdopmiieHre 0T4eTOB 1O 8
71a0opaTopHBIM paboTam
Uroro 22
6 YcrpoiicTa Ha Brimmonnenue 6 OIIK-3, KonrtponbHas pabora,
MOJTYIPOBOAHUKOBBIX KOHTPOJIGHBIX paboT [1K-2, Omnpoc Ha 3aHATHSIX,
npubopax ¢ Su N TTofroToBKa K 6 I1K-5 OT(;ICT nl(; na6opaTopHgI/I
XapaKTepUCTUKAMHU MPAKTHUSCKHAM 3aHATHSM, pabore, Pacuernas pabora
ceMuHapaM
[TpopaboTka ITEeKIIMOHHOTO 6
marepuaia
Odopmienne 0T4eTOB MO 6
nabopaTopHBIM paboTam
Uroro 24
7 I'eneparopsl uHeliHO  BhinmonHenue 6 OIIK-3, KonTtponbHas pabora,
HApaCTAIOIIEro U JINHEIHO KOHTPOJIBbHBIX paboT [1K-2, Ornpoc Ha 3aHATHUSX,
Masatoero HaMPSKEHUA 1711 onka K 6 I1K-5 OT6qu nlc; na6opaTopHgH
MPAKTHYECKUM 3aHATHIM, pabote, FacterHai pabota
CEeMHHapaM
[TpopaboTKa JTEeKIIMOHHOTO 6
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marepuaia

OdopmieHre 0T4ETOB 110 6

1abopaTopHBIM paboTam

Uroro 24
8 CriocoOmI [TpopaboTka JIEKITMOHHOTO 5 OIIK-3, Ompoc Ha 3aHATHSX,
peryaupoBaHus Marepuasa [TK-2, Otuer no naboparopHoit

HaIpsHKCHHUS U TOKA B 8 ITK-5 pabore

OdopmieHre 0T4eTOB 10

yCTpOHCTBaxX . 1abopaTopHBIM paboTam
npeoOpa3oBareIbHON
TeXHUKH Utoro 13
Hroro 3a cemectp 83
ITonroroBka K 3K3aMeHy / 9 DK3aMeH
3a4eTy
Hroro 156
10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa /Uisl OEHKH yCIIeBA€MOCTH CTYICHTOB
He npenycmorpeno

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecredeHne JUCHUIITIMHBI

12.1. OcHoBHas JuTEparypa

1. TepacumoB B. M., CkopuoB B. A. DnekrpoHHble LENU U MHUKPOCXEMOTEXHHUKA.
CxeMOTeXHHKa KIIIOYEBBIX YCTPOUCTB (POPMUPOBAHUS U NMPEOOPA30BaHUs CUTHANIOB : YuebHoe mocodue /
@enepaibHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHMH TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM
yIpaBJieHus] U paguodiekTpoHnku, Kadeapa npombinuienHoi# snekTponuku. - Tomck : TYCVYP, 2007. -
208 c. : wi., Tabm. - bubmuorp.: ¢. 207-208. - 189.10 p. (Haymuue B 6ubmmoreke TYCVYP - 92 5k3.)

2. YuyebHoe nocobue «MUKpPOCXEMOTEXHHKA. AHajzorosas MUKPOCXEMOTEXHUKA»
[DnexTponHsbIil pecypc| : st Hanpasienus ToarotToBku 210100.62 «OnekTpoHUKa U HAHODJIEKTPOHHUKAY.
[Ipodune: «IIpombimnennas snekrponuka» / Jleroctaes H. C., Yersepros K. B. - 2014. 238 c.
[DnexTpoHHblii pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/4289, nara oOparieHus:
27.01.2017.

12.2. lononHMTEIBHAS IUTEPATypa

1. [udpossie ycTpolicTBA U MHUKPOIPOLECCOPHBIE CUCTEMBI : YYEOHUK Uil CpPEIHHX
CrelMalbHbIX Y4eOHbIX 3aBesieHui cBsa3u / b. A. Kanabekos. - 2-e u3zz., nepepad. u nom. - M. : I'opsuas
nunug-Tenexkom, 2007. - 336 c. : wi., Ta0m. - (Yuebnuk. CrienuasbHOCTh 7151 TEXHUKYMOB). - bubmuorp.:
c. 334. - ISBN 5-93517-008-6 (nanuuue B 6ubmuorexke TYCVYP - 135 7k3.)

2. CXeMOTEeXHHKa aHAJIOTOBBIX MJIEKTPOHHBIX YCTPOWCTB : yueOHoe mocobue it By30B / B. H.
[TaBnoB. - M. : Axanemus, 2008. - 287, [1] c. : uin., Tabn. - (Beiciiee npodeccronanbHoe 00pa3oBaHue.
Pamnorexnuka) (YueOHoe mocobwue). - bubmmorp.: c. 284. - ISBN 978-5-7695-2702-9 (nanuuue B
oubmmorexke TYCVYP - 26 3k3.)

3. MuxkpocxeMoTexHUKa ¥ HaHo3/1eKkTpoHuka [Tekcr] : yueOHoe mocobue /g By3oB / A. H.
Urnaros. - CIIO. : Jlanb, 2011. - 528 c. : uin. - (YueOuuku it By30B. CrenuanbHasi JUTEparypa). -
bubnuorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (nanuuue B 6ubmmoreke TYCVYP - 4 7k3.)

4. DNeKTpoHHbIE LIETIH U MUKPOCXEMOTeXHHKa : YueOHuk i By30B / FO. A. beicrpos, U. I.
Muposnenko. - M. : Beicmas mkona, 2002. - 384 c. : uin. - bubmuorp.: c. 382. - ISBN 5-06-004040-2 (B
niep.) (Hamuuue B 6ubanorexke TYCVYP - 101 5k3.)

5. OCHOBHBIE CXEMOTEXHHYECKHE CTPYKTYpbl LHU(POBOM HHTErpajbHOM MHKPOIIEKTPOHUKH:
[Ipezentamust / Jleroctaee H. C. - 2015. 27 c. [OnexkrponHblii pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/5585, nara obpamenus: 27.01.2017.

6. Kuaccupukamus wHTETpambHBIX MHKpocxeM. Cucrema 0003HAaYeHWH WHTETPATBHBIX
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mukpocxeM: I[Ipesentarus / Jlerocraes H. C. - 2015. 30 c. [DnexrpoHHsIii pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/5579, nara o6pamenus: 27.01.2017.

7. MHckyccrBo cxemorexuuku [Tekcr] : monorpadus / I1. Xopoun, Y. Xumi. - 7-e uzg. - M. :
BMHOM, 2014. - 704 c. : Tabmn., puc. - [Iep. ¢ aamnt. - ISBN 978-5-9518-0351-1 (manuune B OubImoTEKE
TYCYP - 1 5k3.)

12.3 YueOHO-MeTOOHIECKHE IOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCOo0Us

1. Jlerocraece H.C. MukpocxemoTexHuka. PyKOBOJACTBO K OpraHM3alid CaMOCTOSTEIbHOU
paboThl 11 cTyaeHToB criennanbHocT 210104.65 « MUKpPO3IEKTPOHUKA M TBEPIOTEIbHAS YIICKTPOHUKA
/ H.C. Jleroctaes, K.B.YUerBepros. — Tomck: ToMcK. TOC. YH-T CHCTEM YIIpP. ¥ PaIHONICKTPOHUKH, 2012, —
46 c. [DnexkTpoHHbId pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. bamkmpoB B. H., OpmoB A. A. JlabopaTopHblii MNpakTUKyM TIO JAWCIUIUIMHE
«MuKpoCXeMOTEeXHHMKa» s CTyaeHToB creuuanbHoctd  210104.65  «MukposnekTpoHuka U
TBEPOTEIIbHAS 3JIEKTPOHKKAY [ DeKTpoHHbIi pecypc]. - http://ie.tusur.ru/docs/Ins/l_mst.rar

3.  Muxkpocxemorexnuka. L{udpoBas MUKpoCcXeMOTEXHHKA : yueOHO-MeToauueckoe mocooue / H.
C. Jlerocraes, K. B. Uetsepros ; pen. I1. E. Tposia ; @eaepanbHoe areHTCTBO 10 00pa3oBaHui0, ToMCKuit
rOCYIAapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABIEHUS U paguoaneKTpoHUKU. - Tomck : TYCVYP, 2007. -
123[1] c. : nn., Tabn. - (IlpuoputerHbie HalMOHANBHBIE MPoeKkThl. OOpa3zoBanue). - bubauorp.: c. 6-7. -
ISBN 978-5-86889-450-3 : 48.53 p. (mamuune B 6udbmmorexke TYCVYP - 98 3x3.)

4. CxemoTexHuka: MeToauyeckue yKa3zaHus JUIS TPOBEICHUS MPAKTUUYECKUX 3aHATHH /
Macanos E. B., Osepxun JI. B. - 2011. 22 c. [DnekrpoHHblii pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/1200, nata o6pamenus: 27.01.2017.

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA 1JIsl JIMI] € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-MEeTOMUECKe MaTeprabl sl CAaMOCTOSTEIbHOW M ayIUTOPHON pabOThl 00YJarOIIXCs
U3 YKca MHBAIMIOB MPEAOCTABISIOTCS B (OpMax, aJaNTHPOBAHHBIX K OTPaHUYCHHSM HX 3710POBbS H
BOCTIPUATHS HH(OPMALINH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHus:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUECHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTHoi opme.

JLJ1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmnapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA;

— B Mie4aTHoO (opme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, TOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyeHmne
1. TlarentHas 6a3za P® o TONOJIOTUSAM HMHTETPaJIbHbIX CXeM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval _system/

13. MarepuaibHO-TeXHHYECKOE O0ecrevyeHue TUCHMILTUHBI
13.1. O0mue TpedoBaHNSI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHUI0 JUCIUIIMHBI

13.1.1. MarepuaibHO-TeXHH4YECKOe o0ecrevyeHue 1JIsl JIeKIIUOHHbIX 3aHATHI
Jns mpoBelieHUs 3aHATUM JIEKIIMOHHOTO THWIIA, TPYNIOBBIX M MHAWUBUIAYAJIbHBIX KOHCYJIBTAILIUH,
TEKYIEr0 KOHTPOJIA U HpOMe)KYTOT-IHOI\/’I arTeCTal UCIIOJIB3YCTCA y‘—Ie6Ha${ AyIuTOpHs, C KOJNYCCTBOM
MOCA/IOYHBIX MecT He MeHee 22-24, 000pyaoBaHHas JOCKOH M CTaHIapTHOU yueOHOM Mebenbo. MeroTces
HarisiAHbIC nocoous B BHUIC HpCSGHTaHHﬁ 110 JICKIIMOHHBIM pa3acjiaM JUCHUITIINHBI.

13.1.2. MatepuaJbHO-TEXHHYECKOe oO0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
Jns mpoBeAeHUST MPAKTHYECKUX (CEMHHAPCKUX) 3aHSITHH HCIONB3yeTCs ydeOHas aymuTopws,
pacnonoxenHas mo aapecy 634034, Tomckas oOmnacte, r. Tomck, Bepmmanna ynuna, n. 74, 3 stax, aya.
302, ayn.333. CocraB oOopynoBanus: YueOHas wMebOenb; Jlocka MarHUTHO-MapkepHas -1 1T
JleMoHCTpanvoHHbINA BHe0dKpaH - | mr.; Kommyrarop 24 port - 1 mt.; Komneroreps! knacca He HUXe
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I[I5BM INTEL Celeron D336 2.8ITu. - 12 mr Hcnomesyercs IUIEH3MOHHOE MPOrPaMMHOE
obecrieuenue. MiMeercs moMenieHUs Il XpaHEHUS W MPOQIIAKTHYECKOTO OOCITY)KHUBAaHUS Y4eOHOTO
o0opynoBaHusl.

13.1.3. MarepuaJjibHO-TeXHHYECKOe oOecredeHme /i1 J1a00paTopHbIX padoT
Jns mpoBeneHUs J1a0OpPaTOPHBIX 3aHATUN 3aHATHUH HCIONB3YyeTcsl ydyeOHas ayauTopus,
pacnionoxenHas 1o aupecy 634034, Tomckas obnacts, r.Tomck, Bepmununa ynuna, a. 74, 3 stax, aya.
333. CocraB obopynoBaHus: YueOHas MeOenb; Jlocka MarHuTHO-MapkepHas -1 mT.; JleMoHCTpamoHHbBIN
Buzieodkpan - 1 mt.; Kommyrarop D-Link Switch 24 port - 1 mt.; Komnsioteps! kinacca He Hike [I9BM
INTEL Celeron D336 2.8 I'Tu. -12 mrt HMcnone3yeTcsi JUIEH3MOHHOE IMpOrpaMMHOE oOecreueHue.
NmeeTcst moMeneHust isl XpaHSHUS U IPOQUIAKTHYECKOTO 00CTY)KUBAHUSI y4eOHOTO 000pYyIOBaHUSI.

13.1.4. MarepuajibHO-TeXHHYECKOe o0ecreuyeHue J1JIsi CAMOCTOSTEIbHOM PadoThl
s camocrosTenbHOl padOThl HCIONIB3YyeTCsl ydeOHas ayauTopusi (KOMIIBIOTEPHBIA Kiacc),
pacnonioxkenHast no azapecy 634034, 1. Tomck, yn. Bepmmnuna, 74, 1 stax, ayn. 224. Cocras
obopynoBaHus: yueOHass Mebelnb; MapkepHas JocKa - 1 1mT.

13.2. MarepuajibHO-TeXHUYeCKOe o0ecredeHne T CHUILTUHBI IS JTUI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMHU 310POBbS

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCIONb30BAHUEM CPENCTB 00yueHUs
OOIIIEr0 U CIIEUAILHOIO Ha3HAYECHH.

[Ipu o0OydeHHHM CTYIEHTOB ¢ HAPYLWIEHHSIMM CJyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEIUUHBIX CPEACTB U JPYIUX TEXHUYECKHX CpPEICTB
nprema/mepenadn yaeOHoi nH(OpMaIMu B JOCTYIHBIX (opMax JJisi CTYICHTOB C HAPYIICHUSIMH CIyXa,
MOOUTIBHOM CHUCTEMBI OOY4YEeHHs IJIsl CTYACHTOB C WHBAJIUIHOCTBIO, MOPTATUBHOW WHAYKIHOHHOU
CUCTEMBI. YueOHasl ayauTOpHs, B KOTOPOW OOydYaroTCs CTYICHTHI C HApYyIIEHUEM CliyXa, 000pydoBaHa
KOMIIBIOTEPHON TEXHUKOHM, ayJUOTEXHUKOH, BUICOTEXHUKOM, JIEKTPOHHOM IOCKOH, MYIbTHUMEIUMHON
CHCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € HAPYUIEHUSIMH 3PEHHUSIMH TPEIYCMOTPEHO HCIOJIb30BaHUE B
JIEKIIMOHHBIX M YICOHBIX ayAUTOPHSIX BOZMOKHOCTH IPOCMOTPA YIAICHHBIX 00BEKTOB (HAIIPUMEp, TCKCTA
HAa JIOCKE WM CJaii/ia Ha 9KpaHe) MPU IOMOIIY BUACOYBEIUUUTENCH sl YIAIEHHOTO MPOCMOTpA.

[Tpu 0Oy4eHHH CTYICHTOB ¢ HAPYLIEHUSIMH OMOPHO-ABHUIATEJBLHOI0 anmapara HCIOJIb3YIOTCS
aNbTEPHATUBHBIE YCTPONCTBA BBOJIA MH(OpPMANUU W Apyrue TEXHUYECKHE CPeNICTBA IpHUeMa/mepenadn
yaeOHO MH(OPMAITMU B JTOCTYMHBIX (opMax IS CTYICHTOB C HAPYIICHUSMH OIIOPHO-IBUTATEIHHOTO
anmapara, MOOUIILHOM CUCTEMBI OOYUYEHHUS TSl JIFOAEH ¢ MHBAIHMIHOCTHIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbBIE TpeﬁoBaHI/Iﬂ K (l)OH)Iy OLHCHOYHBIX CPECACTB U METOAUYECCKHUE PEKOMECHAALIUHA
DoHJ OIEHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIbBHBIC 3adaHHWsA, UCIIOJIB3YCMbIC IJId OILICHKU
C(i)OpMI/IpOBaHHOCTI/I U OCBOCHHUA 3aKPCIJICHHBIX 3a JUCHUILIMHON KOMIICTCHITHI Inpu IMMPOBCACHUU
TeKyIueﬁ, HpOMe)I(YTO‘{HOI\/’I aTTeCTallvU 11O AUCHUIIMHE IIPUBEIACH B IIPUJIOKCHUU K pa60116171 nporpamMmme.

14.2 TpeooBanus K (poHAY OL[EHOUHBIX CPEICTB A JIHMI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSAMH
310POBbS
JUis CTyAEHTOB € HMHBAJIUAHOCTBIO IPETYyCMOTPEHbI JIOTOJHUTEIbHBIE OICHOUHBIE CpE/ICTBa,
nepedeHb KOTOPhIX YKa3aH B TaOIHIIE.
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Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJISl CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHnTos

Bupl TOTIOTHATENEHBIX OI[CHOUHBIX
CpEncCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB O0yUCHUS

C HapymeHusiMu
ciyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITEIbHbIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIHLHOTO
armapara

IIOKa3aHUusAM

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE pabOTHI, BOIPOCHI K
3a4eTy

C orpannuenusmMu 1o  TecTsl, MUCbMEHHBIC CAMOCTOSTEIBHBIC
00LIEMETULIUHCKAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOThI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
METOIaMU

[IpenmyIiecTBEHHO TPOBEPKA
METOJIaMU, UCXO/ISl U3 COCTOSTHUS
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnuyeckne peKOMEHIAUM 110 OLIEHOYHBIM CPeACTBAM ISl JIMI[ C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mnpenycmarpuBaeTcss ngoctynHas (opma MpeAoCTaBlIeHHUS 3alaHui
OLICHOYHBIX CpeI[CTB, a UMCHHO:

- B Ie4aTHOM (hopme;

- B Me4aTHOU (hopMe C YBETMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- MPEOCTaBIICHUE 3aJaHHsI C UCIIOIB30BAHUEM CYpIOTIEPEBOIA.

CTYIIGHTaM C UHBAJIMIHOCTBHIO YBGJII/I‘-II/IBaeTCSI BpeMSI Ha HOZIFOTOBKy OTBCTOB Ha KOHTpOJII)HI)IC
BOMNPOCHL. ISl Takux CTYyIEHTOB MpeaycMaTpuBaeTcs AOCTyMHas ¢opma MpPeaOCTaBICHUS OTBETOB Ha

3aJaHusd, a UMCHHO!

- INMCHbMCHHO Ha 6YM8.F€;

- Ha6op OTBCTOB Ha KOMIIBIOTCPC,

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT' ACCUCTCHTA,

- MMpEACTaBIICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
npeaoCTaBJICHUC HHq)OpMaHHH B Q)opMax, aaallTUPOBAHHBIX K OrPaHUYCHUAM UX 3J0POBbA U BOCIIPUATHA

uHpOpMaLUH:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hOpME YBEITUUCHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

— B MIe4aTHO (opme.

JIJ1s1 JIN1 ¢ HAPpYUIEHUSIMH ONIOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO IOKYMEHTA;

— B re4aTHoM (opme.

[Tpu HEOOXOAUMOCTH JIJIs1 OOYYAIOIINXCS ¢ MHBAUAHOCTHIO TIPOLIEypa OLICHUBAHUS PE3yJIbTATOB
00y4eHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIlOB.

CornacoBaHa Ha noptane N2 12004

13



Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OIOMKETHOE 00pa3oBaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OH/] OUEHOYHbIX CPEJICTB I10 VYEBHOM JUCHUITIIMHE
CxeMOTexXHHKA

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar

Hanpasnenue noarorosku (crenuanbHOCTh): 11.03.04 Di1eKTPOHNKA M HAHOIJIEKTPOHUKA
Hamnpasnennocts (npodmins): [IpoMbIlLIeHHAS 3J1eKTPOHHKA

dopma 00yueHus: 3a04Has

@axynpreT: 3uB®, 3a04uHblil 1 BeyepHUil paKyabTeT

Kadenpa: IIp3, Kadeapa npoMbILieHHOMH 3JIeKTPOHUKH

Kypc: 3,4

Cemectp: 6, 7

VYueOnsIii mian Haoopa 2015 roga

PazpaboTunku:
— mnpodeccop kad. [Ipd Muxansaenxo C. I.
— goueHT kad. [IpD CkBopios B. A.

Dk3ameH: 7 ceMecTp

Tomck 2017

CornacoBaHa Ha noptane N2 12004 14



1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4u (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOJOB UX MCIOJIb30BaHUS, TPEIHa3HAYEHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCHUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUHA MTPUBECH B Taduie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[1K-5 TOTOBHOCTBIO BBIIIOJHATH pacueT U JlomKeH 3HaTh SKBUBAJICHTHBIE CXEMBbI
IPOEKTHPOBAHUE IEKTPOHHBIX MPHOOPOB, AKTHUBHBIX 3JIEMEHTOB; METO/IbI AHAJIA3A
CXEM U YCTPOMCTB Pa3INYHOTO YAaCTOTHBIX U IIEPEXOIHBIX XapaKTEPUCTHUK;

(YHKIIMOHATBHOTO HA3HAYCHUS B COOTBETCTBUH  MTPUHLUIIBI ICHCTBHS U METOBI pacyeTa
C TEXHUYECKUM 33JaHHEM C UCTIOJIb30BaHUEM  YCHJIMTEJICH, FeHepaTopoB,
CPEICTB aBTOMATU3allUN IPOEKTUPOBAHUS cTaOMIM3aTOpPOB U MpeodpazoBareneit
AIIEKTPUUECKUX CUTHAJIOB; DJIEMEHTHYIO
0a3y aHaIoroBoi 1 HU(POBOI TEXHUKH,
MIPUHIIMIIBI IEHCTBUS U METOJIbI pacueTa
AIIEMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTETPAIBbHBIX CXEM.;
JlomkeH yMeTh IPOBOJUTH aHAJIU3 Lienei
MIPU MOCTOSIHHBIX ¥ CHHYCOUJATbHBIX
BO3JICHCTBHSIX, & TAK)KE IIPU BO3ACHCTBUN
OIlK-3 CIOCOOHOCTBIO PEeIlIaTh 33/1a4u aHan3a u CHTHAJIOB IPOM3BOJIBHON (OPMBI,
pacyeTa XapaKTePUCTHK HICKTPUYCCKUX LieTei HMMITYJIbCHBIX CUTHAJIOB; aHAJIU3UPOBATH
BO3/ICMCTBHSI CUTHAJIOB Ha JIMHEHHBIC U HE
JIMHENHbIE [IENH, TPOU3BOAUTH PacyeT
YCHUIIUTENEH, TeHepaTopoB,
CTabMIN3aTOPOB U peoOpazoBareneit
AIIEKTPUYECKUX CUTHAIIOB; OCYILECTBISATh
BbIOOD 2JIEMEHTHOM 0a3bl aHAJIOTOBBIX U
U(POBBIX UHTETPATBHBIX CXEM;
CHUHTE3MPOBATh aHAJIOTOBBIE U LIN(PPOBBIE
YCTPOHCTBA HA OCHOBE JJAHHBIX 00 UX
(YHKIMOHAJILHOM Ha3HAuYEHUH,
ANIEKTPUYECKUX MTapaMeTpax U yCIOBHUAX
AKCIUTYaTalllu. ;
JlomkeH BiaaseTs METOAAMHU aHAIN3a
MEPEXOIHBIX MPOLIECCOB B JINHEHHBIX U
HEJIMHEHHBIX EMsIX; CTaHAAPTHBIMU
MIPOrPaMMHBIMH CpPEICTBaMU
KOMITBIOTEPHOTO MOJEITUPOBAHMUS
ANEKTPUYECKUX LETEH; TEXHUKON
JUArHOCTUKHU JIEKTPOHHBIX CXEM. ;

[1K-2 CIOCOOHOCTBIO apTYMEHTUPOBAHHO BBIOMPATH U
peanu30BbIBaTh HA MPAKTUKE 3PPEKTUBHYIO
METOAMKY IKCIEPUMEHTAIBHOTO UCCIIEAOBAHUS
apaMeTpPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK AJIEKTPOHUKH U
HAHOAJIEKTPOHHUKH PA3IMIHOTO
(GYHKIMOHATBHOTO HA3HAYCHUS

OOmme XapakTepUCTUKH TIOKa3arelied W KPUTEPHUEB OIICHUBAHUS KOMIETEHIIMA Ha BCEX JTarax
MIpUBEICHBI B Ta0IuUIE 2.
Tabnuna 2 — O0mme XxapaKTepUCTUKU MTOKa3aTeIeh U KPUTEPUEB OIICHUBAHUS KOMIIETEHITUH TI0 dTaram

Tlokazarenu u

3HaTh VYMeTh Bmagets
KpUTEPUH
OtnnyHo (Beicokuit OOmanaet gaktuueckumu  OOnanaeT 1uana3zoHOM Kontponupyer pabdorty,
YPOBEHD) U TEOPETUUYECKUMHU IIPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
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3HAHMSAMH B IIpeIenax
u3y4aeMoii obiactu ¢
NOHNMaHHEM TPAHUIL

IPUMEHUMOCTH

TpeOyeMbIX Ul Pa3BUTHSA
TBOPUYECKUX PEILICHUN,
abCTparupoBaHus
npobiem

COBEPUICHCTBYET JCHCTBUSA
paboThI

Xoporio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIH
YPOBEHD)

3HaeT (aKThl, IPUHIIUIIBL,
MPOIIECCHI, 00ITHE
HOHATHS B Tpe/esiax
u3y4aeMoil obiactu

Oo6agaeT 6a30BBIMU
0OIIMMU 3HAHUSMU

Ob6nanaer quana3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui PEeLIeHUs
OTIpeJIeJIEHHBIX MPOOJIEM B
00J1aCTH HUCCIIEA0BAHMS

O0mmamaeT OCHOBHBIMHA
YMEHUSAMH, TPEOYEMBIMH
JJIs BBITIOJIHCHUSL HpOCTBIX
3a/1a4

beper oTBEeTCTBEHHOCTH 32
3aBepIICHHE 3314 B
UCCIICIOBAHHH,
MPUCIIOCA0INBACT CBOE
MIOBEJICHUE K
00CTOSITENTLCTBAM B
perieHuu npoodiieM

Pabotaer npu npsimom
HaOJIOAEHUHT

Cocrasn

Conepxanue
JTAroB

2 Peasn3anus KOMIeTEHIINIA

2.1 Komnerenuus IIK-5

[TK-5: rOTOBHOCTBIO BBITIOJHATH PACUeT W IMPOCKTHPOBAHHE AJICKTPOHHBIX MPHOOPOB, CXEM U
YCTPOMCTB Pa3ivYHOrO (PYHKIIMOHATHFHOTO HA3HAUEHHUS B COOTBETCTBHM C TEXHUYECKUM 3aJaHHEM C
HCIIOJIb30BAaHUEM CPEJICTB aBTOMATU3AIlMU TPOCKTUPOBAHHS.

Jns popmupoBaHus KOMIETEHIIMA HEOOXOIMMO OCYIIECTBUTH PSJI ATANOB. DTarbl POPMUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIC JI 3TOr0 BHJBl 3aHSATHH W HCIOJIB3yeMble CPEACTBA OILICHUBAHUS
MPEACTABIICHBI B TA0IHIIE 3.
Ta6muma 3 — Dtansl GOpMUPOBAHUS KOMITETESHIIMH U UCIIOIL3yEMbIE CPEICTBA OIICHUBAHUS

3Hartb

OO6nanaer 3HaAHUSMH B
4acTH pacyera u
IIPOEKTUPOBAHUS
JIEKTPOHHBIX IPUOOPOB,
CXEM M YCTPOWCTB
pa3IMYHOTO
(YHKIIMOHAIBHOTO
Ha3HA4YEHUs B
COOTBETCTBHH C
TEXHUUYECKHUM 3aJIaHUEM C
MCIIOJIb30BaHUEM CPENICTB
aBTOMAaTH3alu
IIPOEKTUPOBAHHUS

YMmeTh

OO6nanaer quana3oHoOM
IPAaKTUYECKUX YMEHUH,
TpeOyeMBbIX IS pacueTa u
POEKTUPOBAHUS
ANIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOWCTB
Pa3IMYHOTO
(bYHKIMOHAIBHOTO
Ha3HAYCHHS B
COOTBETCTBUH C
TEXHUYECKUM 33JJaHUEM C
HCIIOJIb30BaHUEM CPEJICTB
aBTOMAaTH3alUU
IPOEKTHPOBAHUS

Bnaners

Beinonsser pacyer u
IPOEKTUPOBAHUE
AIIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
Pa3IUYHOTO
(YHKIMOHAIBHOTO
Ha3HAYCHHS B
COOTBETCTBUH C
TEXHUYECKUM 33JJAaHHEM C
UCIIOJIb30BaHHEM CPE/ICTB
aBTOMaTHU3alluu
MIPOEKTHPOBAHUS

Bunsl 3anstuii

e lIHTepakTuBHBIE
[IPAKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIC
nabopaTopHbIe 3aHATHS;
e llHTEepakTHBHBIE
JIEKIIWH;

e [IpakTHueckue
3aHSTHS,

e JlaboparopHbie
3aHSTHS,

o Jlekumu;

e CamocTosTenbHas

e lIHTepakTuBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHbIe 3aHATHS;
e llHTEepakTHBHBIE
JIEKIIUH;

e IIpaxTnueckue
3aHSTHS,

e JlaboparopHsbie
3aHSTHS,

o Jlekuuu;

e CamocTosTeNnbHas

e lHTepakTUBHBIE
MPAKTUYECKUE 3aHSITHS,
e llHTEepakTUBHBIC
nabopaTopHbIe 3aHATHUS;
e JlaGoparopHsbie
3aHSTHS,

e CamocrosiTenbHas
pabora;
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pabora;
e IloaroToBka u cjpaua
JK3aMeHa / 3a4eTa;

pabora;
e JlonroroBka u cmada
JK3aMeHa / 3a4eTa;

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUSA

e KontpomnsHas paborta;
e Ortuer no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHUSX;
e PacuerHas pabora;

e DK3aMeH;

e KontpomnpHas paborta;
e Ortuer no
nabopaTopHOi paboTe;
e Ormpoc Ha 3aHATHSIX;
e PacuerHas pabora;

e DK3aMeEH;

e Ortyer no
naboparopHoi pabore;
e Pacuernas pabora;
e DK3aMeEH;

®opMynupoBKa MoKa3aresiel 1 KpUTEpUEB OLICHUBAHUS JaHHOM KOMIIETEHIIMU IIpUBe/ieHa B Tabmuie 4.
Tabnuua 4 — Iloka3arenu ¥ KpUTEPUN OLIEHUBAHUS KOMIIETEHIIMM Ha dTanax

Cocras 3HaTh Y™mers Bnaners
Otmuno e OOGmanmaer e OOGmanmaer Auana3oHOM e BrImogHSAET pacueT u
(BBICOKHH yPOBEHB)  (haKTHIECCKUMU H MPaKTUYECKUX YMEHUH, IPOEKTUPOBAHUE

TEOPETUUECKUMU TpeOyEeMBIX JUIsl pa3BUTUSL  IIUPOKOTO CIIEKTpa
3HAHUSMHU B YaCTH TBOPYECKUX PEIICHUH, AJIEKTPOHHBIX TPHUOOPOB,
pacuera u abCcTparupoBaHus CXEM U YCTPOWCTB
MIPOEKTUPOBAHUS npo0iieM pacyera u Pa3IMYHOTO
AJNIEKTPOHHBIX MPUOOPOB,  MPOEKTHPOBAHUS (YHKIIMOHATTBHOTO

CXEM U YCTPOMICTB
pa3IM4HOrO
(YHKIIOHAJIBHOTO
Ha3HAYeHUS B
COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM C
HCIIOJIb30BaHUEM CPE/ICTB
aBTOMAaTHU3AINHT
MIPOEKTUPOBAHNUS;

3NIEKTPOHHBIX IPUOOPOB,
CXEM H YCTPOMCTB
pa3IMYHOro
(GYHKIIMOHAIBHOTO
Ha3HAYCHUs B
COOTBETCTBHH C
TEXHUYECKUM 3aJJaHUEM C
UCIIONIb30BAaHHEM CPEICTB
aBTOMaTHU3aluu
MPOEKTUPOBAHUS;

Ha3HAYEHUS B
COOTBETCTBHUH C
TEXHUYECKHUM 3aJaHUEM C
HCII0JIb30BaHUEM
HanoOoJee MOAXOIMIINX
CPEIICTB aBTOMaTHU3aIlu1
MPOCKTUPOBAHHS;

Xoporio (6a30BbIi
YPOBEHD)

e 3HaeT GaKThl,
MIPUHIIMIIBI, TPOLIECCHI,
oOIIMe IIOHATHS B 4aCTH
pacueTa
MIPOCKTHUPOBAHUS
ANEKTPOHHBIX TPUOOPOB,
CXEM H YCTPOMCTB
Pa3TUYIHOTO
(GYHKIIMOHAJIBHOTO
HA3HAYCHUS B
COOTBETCTBHH C
TEXHUYECKHUM 3a/IaHUEM C
WCTIOIb30BaHUEM CPEICTB
aBTOMAaTH3aINH
MIPOCKTHPOBAHHS,

e OOsagaer nuana3oHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX I pacyeTa
U IPOEKTUPOBAHUS
AJIEKTPOHHBIX TPHUOOPOB,
CXEM U YCTPOMCTB
Pa3IU4HOrO
(YHKIIMOHATIBHOTO
Ha3HA4YEHUS B
COOTBETCTBHH C
TEXHUYECKUM 33JIaHUEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMaTu3aluu
IIPOEKTUPOBAHNS;

e BrInonHseT pacyueT u
IIPOEKTHPOBAHNE
AJIEKTPOHHBIX TPHUOOPOB,
CXEM U YCTPOMCTB
pa3IU4YHOrO
(YHKIMOHATIBHOTO
Ha3HAYEHUS B
COOTBETCTBHH C
TEXHUYECKHUM 3aJIaHUEM C
ncnonb3oBanuem CAIIP;

VYI0OBIETBOPUTEIILH
0 (TTOPOTOBBIN
YPOBEHD)

e OOnagaeT 6a30BBIMH
OOIIMMU 3HAHUSMH B
YacTH pacueTa u
MPOEKTUPOBAHUS
AIIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
Pa3TUIHOTO

e OOnagaer OCHOBHBIMHU
YMEHUSIMH, TPeOyeMbIMU
JUIA pacueTa u
IIPOEKTUPOBAHHUS
AIIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
Pa3IU4HOTO

e BrInonHseT pacueT u
IIPOEKTUPOBAHHE
M3YYEHHBIX paHee
ANIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
pa3Iu4YHOrO
(YHKIIMOHAJIBHOTO
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[1K-2:

CIIOCOOHOCTBIO

(HYHKIIMOHATILHOTO
Ha3HA4YCHUA B
COOTBETCTBHH C
TEXHUYCCKUM 3aJaHHUEM C
UCIIOJIb30BAaHUEM CPEICTB
aBToOMaTu3annuu
MIPOEKTUPOBAHUS;

(bYHKIIMOHATILHOTO
Ha3HA4YCHUA B
COOTBETCTBHH C
TEXHUYCCKUM 3aJaHHUEM C
WCITIOJIb30BAaHUEM CPEIICTB
aBTOMaTu3annu
MIPOEKTUPOBAHUS;

2.2 Komnerennus ITK-2

apryMEHTUPOBAHHO BBIOMpPAaTh M  PEaTU30BBIBATH

Ha3Ha4YCHUs B
COOTBCTCTBHUHU C

TEXHUUYCCKHUM 3aJJaHHEM C
ucnonn3oBanueM CAIIP;

Ha IIPaKTHUKE

3G dEeKTUBHYI0 METOJIMKY SKCIIEPUMEHTAILHOTO MCCIIE0OBAaHUS apaMeTPOB U XapaKTEPUCTHK NMPUOOPOB,
CXEM, YCTPOMCTB M YCTAHOBOK OJJCKTPOHUKA M HAHOXJEKTPOHHKH PA3TUYHOTO (DYHKIIMOHAIHLHOTO

Ha3Ha4YCHUA.

Jnst popMUpOBaHHS KOMITIETCHIIMM HEOOXOJMMO OCYILECTBUTH PsiJl ATANOB. DTaIbl (POPMUPOBAHUS
KOMIICTCHIIMK, MPHMEHSEMbIC JUIi 3TOTO0 BHIbI 3aHSATUH M HUCIOJb3yeMbIe CPEICTBA OLCHUBAHUS
MpEeCTaBJICHbI B TAOIHIIE 5.
Tabmuua 5 — Dranbl HOpMUPOBAHHUS KOMIIETCHIIMU U HCIIOJIb3YeMbIC CPE/ICTBA OL[CHUBAHHS

HOHSITUSA
9KCIEPUMEHTAIBHOIO
UCCIIEI0OBAHNUS
napaMeTpoB U
XapaKTEepUCTUK NPUOOPOB,
CXeM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKH U
HaHOAJIEKTPOHUKH
pa3IMYHOro
(GYHKIMOHAIBHOTO
Ha3HauYEHUs

TpeOyeMbIX IS
peau3aiuy Ha TPaKTHKE
3¢ (HEKTUBHON METOUKH
IKCIIEPUMEHTAIBHOTO
UCCIICIOBAHUS
napamMeTpoB U

Cocras 3HaTh Y™mers Bnaners
Conepxanue 3naer ¢akThl, npuHIHNG, O0IagaeT AUaa3oHOM PeanuzoBbiBaeT Ha
JTaroB MPOLIECCHI, 001THE MPAKTHYECKUX YMEHUH, npakTuke 3hHeKTUBHYIO

METOAMKY
AKCIIEPUMEHTAIILHOTO
M CCJIEJOBAHMUS
1apamMeTpoB U

XapaKTEepPUCTUK IPUOOPOB,

CXEM, YCTpOfICTB n

XapaKTePUCTHK MPUOOPOB, YCTAHOBOK AICKTPOHUKH U

CXeM, YCTPOHCTB U
YCTaHOBOK JICKTPOHHUKH U
HAHOZJIEKTPOHHUKH
Pa3INYHOTO
(bYHKIIMOHAIBHOTO
Ha3HAYCHUS

HAHO3JICKTPOHUKHU
Pa3IMIHOTO
(bYHKIIMOHATBHOTO
Ha3HAYECHUS

Bunsl 3anstui

e lIHTepakTuBHBIE
[IPAKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIC
JIEKLUU;

e [IpakTnueckue
3aHSTHS,

o Jlexiuu;

e CamocTosTeNnbHas
pabora;

e lIHTEepakTHBHBIC
nabopaTopHBIC 3aHATHUS,
e JlaGopatopHsble
3aHSTHS,

e JlonroroBka u cmada
JK3aMeHa / 3a4eTa;

e lHTepakTuBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIC
JIEKLUU;

e IIpakTHueckue
3aHSTHS,

o Jlekiuu;

e CamocTosTeNnbHas
pabora;

e llHTEepakTHBHBIE
nabopaToOpHBIC 3aHATHUS,
e JlaGopatopHsble
3aHSTHS,

e JlonroroBka u cmada
JK3aMeHa / 3a4eTa;

L4 I/IHTepaKTI/IBHLIe

IMPAKTHUYCCKUC 3aHATUS;

e CamocrosgTeabHas
pabora;
e lHTepakTUBHBIE

nabopaTopHbIC 3aHATHUS,

e JlabGopatopHsble
3aHATHS,

Hcnonssyemslie
CpencTBa
OLICHUBaHUs

¢ KoHTpombHas paboTa;
e Ortyer no
nmabopaTopHOit padoTe;
e Ornpoc Ha 3aHATHUSX;
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e Pacuernas pabora;
e DK3aMEH;

e Pacuernas pabora;
e DK3aMeEH;

dopMyIUpPOBKa MTOKA3aTeICH M KPUTEPHUEB OLICHUBAHUS JAaHHOW KOMIIETEHITUY TIpUBEACHA B TAOIUIIE 6.
Tabnuma 6 — [Tokazarenu U KpUTEpPUU OLIEHUBAHUS KOMIIETEHIIMM Ha JTarax

Cocrasn

OT1inuaHo
(BBICOKHI YPOBEHB)

3HaTh

e 3Haer (akThl,
MIPUHIIMITBI, IPOIIECCHI,
o011e ITOHATHSA
AKCIIEPUMEHTATBLHOTO
HCCIICIOBAHMS
MapaMeTpoB U
XapaKTEPUCTHUK
pubOpOB, CXeM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHHUKH U
HaHOYJICKTPOHUKHU
Pa3TUIHOTO
(bYHKIIMOHATIBHOTO
Ha3HAYCHUs C
MMOHMMaHHEM T'PaHHUI]
MIPUMEHUMOCTH;

YMeTs

e OOmagaer Auana3z3oHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX ISt
peanu3aIy Ha MIPaKTHKE
3¢ HEeKTUBHON METOTUKH
IKCIEPUMEHTATBLHOTO
WCCIICIOBAHHS
MapaMeTpoB U
XapaKTePUCTUK
pubOpPOB, CXeM,
YCTPONCTB U yCTAaHOBOK
ANIEKTPOHHUKH U
HAHOAJICKTPOHUKHU
Pa3ITUIHOTO
(bYHKIIMOHATIBHOTO
Ha3Ha4YeHUs, CIIOCOOEH K
a0CTPaKTHOMY aHAJIHU3Y
pooiieM;

Bnanets

e Konrpomnupyer padory,
MIPOBOJIUT OIICHKY,
peaan30BBIBAaCT Ha
MpaKkTUKe Hanboee

3¢ (HEKTUBHYIO METOIUKY
HKCIIEPUMEHTAIBHOTO
VICCIIEZIOBaHHUS
apaMeTpoB U
XapaKTEePUCTHK
pubOpOB, CXeM,
YCTPOMCTB M yCTAaHOBOK
ANEKTPOHUKH U
HAHOZJIEKTPOHUKU
pa3IMYHOrO
(GYHKIIMOHATIBHOTO
Ha3HAYCHHUS;

Xoporiro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (TIOPOTOBBIH
YPOBEHB)

e 3HaeT GaKThI,
MIPUHIIMIIBI, TPOLIECCHI,
O0IIHE MTOHSATHS
AKCIEPUMEHTAJIBLHOTO
HCCIIEIOBAHUS
MapaMeTpoB U
XapaKTepUCTUK
pubOpOB, CXeM,
YCTPOMCTB U YCTAaHOBOK
ANIEKTPOHUKH U
HaHO3JIEKTPOHUKHU
Pa3TUYHOTO
(YHKIIMOHAJIBHOTO
HA3HAYEHUS;

e (O0Omamaer 0a30BBIMU
0OILIMMU 3HAHUSIMU
AKCIIEPUMEHTAJIBHOTO
HCCIICIOBAHUS
rapaMeTpoB U
XapaKTEPUCTHK
pubOpPOB, CXeM,
YCTPOMCTB M yCTAaHOBOK
ANEKTPOHUKHU U
HaHOAJIEKTPOHUKH
pa3IUYHOTO
(GYHKIIMOHAJIBHOTO
Ha3HAYCHUS,

e OOsagaer nuana3oHOM
IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX JIs
peanus3anuy Ha IPaKTUKE
3¢ (HEKTUBHON METOIUKH
9KCIEPUMEHTAIbHOTO
HCCIIEIOBAHUS
apaMeTpoB U
XapaKTepUCTUK
pubOpOB, CXeM,
YCTPOMCTB M YCTAaHOBOK
IEKTPOHUKH U
HaHOXJIEKTPOHUKHU
pa3Iu4HOrO
(YHKIIMOHAJIBHOTO
Ha3HAYEHHUS;

e (OO0OamaeT OCHOBHBIMU
YMEHUSAMH, TPEOYEMBIMHU
JUTSL BBITIOJTHEHUS
MPOCTHIX 3a]1a4
peanu3aluy Ha PAKTUKE
3¢hHEeKTUBHON METOTUKHI
AKCIIEPUMEHTAJIBHOTO
WCCTIEIOBAHMS
rapaMeTpoB U
XapaKTEPUCTHK
pubOpPOB, CXEM,
YCTPOMCTB M yCTAaHOBOK
ANEKTPOHUKHU U

e Peann3oBbIBacT Ha
IIPAKTHUKE 3aJaHHYIO
METOAUKY
9KCIEPUMEHTAJIbHOTO
UCCJIEZIOBAHHUS
1apaMeTpoB U
XapaKTepUCTUK
npubOpOB, CXeM,
YCTPOMCTB U YCTAHOBOK
IEKTPOHUKH U
HaHOXJIEKTPOHUKHU
pa3IMYHOTO
(YHKIIMOHAJIBHOTO
Ha3HAuYCHUS;

e [Ipu npssmom
HaOJIOIEHNUU peaTn3yeT
Ha IIPaKTUKE 3a/IaHHYIO
METOIUKY
9KCIEPUMEHTAIBLHOTO
WCCIIEIOBAHUS
apaMeTpoB U
XapaKTepPUCTUK
pubOpOB, CXeM,
YCTPOMCTB U YCTAHOBOK
IEKTPOHUKH U
HaHOXJIEKTPOHUKHU
pa3Iu4YHOrO
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HAHOAJICKTPOHUKH
pa3IM4YHOrO
(bYHKIIMOHATILHOTO
Ha3HAYCHUS;

(HhYHKIIMOHATILHOTO
Ha3HAYCHUS,

LEIEen.

2.3 Komnerenuus OIIK-3
OIIK-3: crmocoOHOCTBIO pellaTh 3a7add aHajdu3a W pacdyeTa XapaKTePUCTHK JJICKTPHUCCKHX

Jns popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJ ATANOB. DTarbl POPMUPOBAHUS
KOMIIETCHIIMU, TPUMEHSEMbIC MJIS 3TOr0 BHJBI 3aHATUH U HCHOJb3yeMble CPEACTBA OIICHUBAHUS
MIpeJICTaBJICHbI B Ta0nuIIe 7.
Tabnuna 7 — Dtansl GOpMUPOBaHUS KOMITETESHIIMH U UCIIOJIL3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn

Conepxanue
JTaIlOB

Bunrsl 3anstuit

Ucnonb3yemblie
CpeacTBa
OIICHUBAHUS

3HaTb

3HaeT (GaKThl, IPUHLUIIB,
MPOIIECCHI, 00ITHE
IIOHSTHS B YaCTH aHAJIM3a
U pacyera XapaKTepUCTUK
IEKTPUYECKUX LICTIEH,
CUHTE3a, aHaJIu3a U
MOJEJINPOBAHHUS
MUKPOJIEKTPOHHOU
anmaparypsl C
UCIIOJIb30BaHUEM CPEJICTB
aBTOMaTU3UPOBAHHOTO
IIPOEKTUPOBAHUS, @ TAKKE
9KCIEPUMEHTAILHOTO

M CCJIEJJIOBAHUS
MHUKPO3JIEKTPOHHOU
anmnaparypbl

e llHTEepakTHBHBIE
MPAKTUYECKUE 3aHATHS;
¢ llHTepakTuBHBIC
TIEKIIUH;

e [IpakTHueckue
3aHSTHS,

o Jlekumu;

e CamocrosiTenpHas
pabora;

e llHTepakTUBHBIC
nabopaTopHbIE 3aHSITHS,
e JlaboparopHbie
3aHSTHSI,

e [loaroroBka u caaua
9K3aMeHa / 3a4eTa;

e KoHTposbHas paboTa;
e Ortuer no
naboparopHoii pabore;
e Omnpoc Ha 3aHATUSAX;
e Pacuernas pabora;

e DK3aMeEH;

YMeTs

Ob6nanaer quana3oHOM
IIPAKTUYECKUX YMEHUH,

TpeOyeMbIX Ui pelieHus
3aJla4 aHaJIM3a U pacueTa

XapaKTEPUCTUK
ANEKTPUYECKUX LIETIEH,
CUHTE3a, aHAJIN3a U
MOJEIMUPOBAHUSA
MHUKPO3JIEKTPOHHOU
anmaparypsl ¢

HCIIOJIb30BAHUCM CPCICTB

ABTOMATU3HUPOBAHHOT'O

IMIPOCKTUPOBAHM:, 4 TAKIKC

AKCIIEPUMEHTAIILHOTO
UCCJIEJOBAHMUS
MHUKPO3JIEKTPOHHOU
anmnaparypsl

e llHTEpaKkTUBHBIC

MPAKTUYCCKHUEC 3aHATHA,

e llHTepakTuBHBIC
TIEKIIUU;

e [IpakTnueckue
3aHSTHS,

o Jlexinm;

e CamocrosiTenpHas
pabora;

e llHTepakTUBHBIE

na60paT0pHHe 3aHATHA,

e JlaboparopHsbie
3aHATHS,;

e [loxroroBka u cjada
9K3aMeHa / 3a4eTa;

e KoHTposbHas paboTa;

e Ortuer no
naboparopHoii pabore;
e Omnpoc Ha 3aHATHUSIX;
e Pacuernas pabora;
e DK3aMeEH;

Bnanets

Pemaer 3anaun ananmsa u
pacdera XapakTepUCTHK
AIIEKTPUYECKUX LICTIEH,
CUHTE3a, aHAJIN3A U
MOJEJIMPOBAHHUS
MHUKPOJIEKTPOHHON
anmnaparypsl C
HCII0JIb30BaHUEM CPEICTB
aBTOMAaTU3UPOBAHHOIO
IIPOCKTUPOBAHMS, A TAKKE
AKCIEPUMEHTAJILHOTO
UCCIICJOBAHUS
MHUKPO3JIEKTPOHHOM
anmnaparypsl

e llHTEepakTUBHBIC
MIPaKTUYECKHUE 3aHATHS;
e CamocTosTenbHast
pabora;

e llHTEepakTUBHBIC
n1abopaTopHbIe 3aHATHS;
e JlaboparopHsbie
3aHSTHS,

e Otuer no
nabopatopHoii pabore;
e PacuerHas pabora;
e DK3aMeEH;

dopmynupoBKa NMoKazaresiei 1 KpUTeprueB OLICHUBAHUS JaHHOW KOMITETEHIIMH NpUBeIeHa B Tabmuie 8.
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Tabnuma 8 — I[Tokazarenu U KpUTEpPUN OLIEHUBAHUS KOMIIETEHIIMM Ha dTarax

Cocrasn 3HaThb YMeTs Bnanets
OTan4HO e OOmamaer e OOmapmaer nuamazoHoM e Permaer 3agaduu
(BBICOKHH yPOBEHB)  (haKTHYECKUMU M MIPAKTUYECKUX YMEHUH, aHaJau3a U pacuera

TEOPETHYCCKUMU TpeOYyEeMBIX ISl pEIICHUST ~ XapaKTePUCTHUK

Xoporio (6a30BbIit
YPOBEHB)

3HaHUSAMU B YaCTH
aHaJIM3a U pacyera
XapaKTEPUCTHUK
IIEKTPUYECKUX LIEIeH,
CUHTE3a, AaHAIIN3a U
MOJIEIUPOBAHHUS
MHUKPOIJIEKTPOHHOU
anmaparypsl ¢
HCIOJIb30BaHUEM CPENICTB
aBTOMAaTU3MPOBAaHHOTO
IIPOCKTUPOBAHMS, A
TaKxXe
9KCIIEPUMEHTAIBHOIO
UCCIIEJOBAHHUS
MHUKPOIJIEKTPOHHOU
anmnaparypsl;

¢ 3Haer (akThl,
IIPUHLIUIIBL, IIPOLIECCHI,
oO1IHe MOHSATHS B YaCTH
aHaJIM3a U pacuera
XapaKTEePUCTHUK
ANEKTPUYECKUX LIETIEH,
CUHTE3a, aHAJIn3a U
MOJIEIIMPOBAHUS
MHUKPO3JIEKTPOHHOU
anmnaparypsl;

3a/1a4 aHaJIM3a U pacyera
XapaKTEPUCTHUK
3NEKTPUYECKUX LIETIEMH,
CUHTE3a, aHAJIN3a U
MOZEIUPOBAHUSA
MHUKPO3JIEKTPOHHOU
anraparypsl ¢
HCIIOJIb30BaHUEM CPEJICTB
ABTOMATU3HUPOBAHHOT'O
MIPOEKTUPOBAHMS, &
TaKkKe
3KCIIEPUMEHTAIBHOTO
HCCIIE0BAHMS
MHUKPO3JIEKTPOHHOU
anraparypbiM;

e OOnanaer AMaNa3o0HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JJis pelIeHus
3a/lay aHaJIu3a U pacyera
XapaKTEPUCTHUK
AIEKTPUYECKUX LETIEH,
CUHTE3a, aHAJIn3a U
MOJIEITUPOBAHMUSI
MHUKPO3JIEKTPOHHOU
anmnaparypsl C
HCIIOJIb30BaHUEM CPENICTB
aBTOMaTHU3MUPOBAHHOTO
MIPOEKTUPOBAHMUS, &
TaKKe
9KCIEPUMEHTAJILHOTO
HCCIIEIOBAHUS
MHUKPODJIEKTPOHHOM
anmnaparypbim;

3NEKTPUYECKUX LIETIEH,
CUHTE3a, aHAJIN3a U
MOZEIUPOBAHUS
MUKPO3JIEKTPOHHOU
arraparypsl ¢
UCITIO0JIb30BAaHUEM CPEJICTB
ABTOMATU3HWPOBAHHOT'O
IIPOEKTUPOBAHMS, &
TaKkKe
3KCIIEPUMEHTAIBHOTO
HCCIIE0BAHMS
MUKPO3JIEKTPOHHON
anraparypsl;

e Pemaer 3aga4yu
aHaJii3a U pacyera
XapaKTepUCTUK
3IEKTPUYECKUX LIETIEH,
CHHTE3a, aHaIu3a u
MOJICTTUPOBAHUS
MUKPOIJICKTPOHHOM
anmaparypsl ¢
HCIIOJIb30BaHUEM CPEJICTB
ABTOMATU3HWPOBAHHOT'O
MPOEKTUPOBAHHUS;

VYIOBIETBOPUTEIBH
0 (MOpPOTrOBBIN
YPOBEHD)

o (OOmamaer 0a30BBIMU
OOIIMMH 3HAHHUSIMH B
YJacTH aHaJIM3a M pacueTa
XapaKTePUCTUK
AIEKTPUYECKUX LETIEH,
CHUHTE3a, aHaJIn3a U
MOJICITHPOBAHHS
MHUKPODJIEKTPOHHOM
armaparypel;

e (O0Oiamaer OCHOBHBIMU
YMEHUSIMH, TPeOyeMbIMU
JUISL BBITIOJTHEHUS
IIPOCTHIX 3aJ]a4 aHAJIN3a
U pacyeTa XapaKTepUCTUK
AIEKTPUYECKUX LIETEH,
CUHTE3a, aHaJIn3a U
MOJIEITMPOBAHMUS
MHKPO3JIEKTPOHHOU
anmnaparypsl;

e [Ipu npssmom
HaOIOICHNH peliaeT
3a/1a4M aHAJIN3a U
pacuera XapakTepUCTHUK
3NEKTPUYECKUX LIETIEH,
CUHTE3a, aHAJIN3a U
MOJIETTMPOBAHUS
MHUKPOIJIEKTPOHHOU
anmnaparypsl;

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
st peanu3anuy BBIMICTIEPEUYHUCIEHHBIX 3a/1a4 OOYYEeHHS MCTOIB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WM WHBIE MaTepuaibl, HEOOXOMUMBIC JJIsi OIICHKH 3HAHWW, YMEHUH, HABBIKOB M (WJIM) OMBITA
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NESITENbHOCTH, XapaKTepH3YIOIIMX dSTanbl (OPMHUPOBAHUS KOMIIETEHIMA B TPOIECCE OCBOCHUS
00pa3oBarenbHOM NPOrpaMMBbl, B CIEIYIOLIEM COCTABE.

3.1 Tembl ONIPOCOB HA 3AHATHAX

— HWmnynsc. HMmmynbcHas 1ocienoBaTesbHOCTb.  YacTora, CKBa)XHOCTb, OTHOCUTEJIbHAs
JUIMTENIBHOCTD. [lepexonHbie mpoueccesl, anepruoANdYeCKUE 3BEHbSI.

— Kmrou ¢ OD. Kirou 3Be3ma. I[Iporecchl B OUIIONISIPHOM TPaH3UCTOPE B PEKHMME KITFOUA.
Hacpimenue tpansuctopa. MHOrokackajgHble yCuiauTenu kinacca D u meronuka ux pacueroB. OCHOBHbIE
napameTpsl HU(GPOBBIX HHTEIPAIBHBIX CXEM.

— Tpurrep ¢ smmuTepHOM CBA3bI0. DOpMHpOBaHHE JIOTMYECKUX YpoBHeH RS- tpurrep Ha
JUCKPETHBIX JJIEMEHTax. BapuanTel cxeM ympasiaeHus. Meronuka npoektupoBanus. Kaymui
MYJIBTUBHOpPATOp  Ha  OWIONSAPHBIX ~ TpaH3UCTOpax. BapuaHTbl  cXeM  aBTOKOJIEOATENIbHBIX
MYJIBTHBHOPATOPOB. MynbTUBHOPATOPHI C TpaHC(HOPMATOPHON CBSI3bI0 M OJOKHHT TeHepaTophl. Pexumbl
pabotel. Meroauka pacyera.

— OpsoraktHelii  Taiimep 1006BM1. DOnemMeHTbI ¢  OTPULIATENIBHBIM  CONPOTHUBIICHUEM.
OnHonepexonHblil TpaH3UCTOp M ero npuMmeHeHue. Bapuantel cxem Ha OIIT, meronuku pacyera.
I'eneparopbl JMHEHMHO HApacTAalOIIEr0 M JIMHEWHO MAJarollero HamnpspkeHus. CHHTE3 CHUTHaJIOB
cneuuanbHoi (opmbl Ha Oaze LIAIL: Marpuusl 3V, mpeoOpaszoBanue koma B Hampspkenue. IHMM
npeoOpaszoBarenb. CXeMOTEXHUUECKUE PEILIeHUs], IPUHIUI IEHCTBUS M METOAMKH pacyera.

3.2 TeMbl KOHTPOJIBHBIX PadoT
— Tpurrep- ¢dopmupoarens; KitoueBbie yctpoiicTBa; CHMMETPHUUHBIA MYJIBTHBHOpaTop Ha
OMITOJSIPHBIX TPAH3UCTOPAX C 3apsioM koHjaeHcaropa; [ JIMH napacraroniero tuma ¢ RC-niensro; Tpurrep
HImunara; IJIMH HapacTaroniero Tuma ¢ TOKOBBIM 3€pPKaJIOM B KaU€CTBE UCTOYHMKA TOKa; CHMMETPpUYHBIN
MynbTUBHOparop Ha OV.

3.3 DKk3amMeHaUMOHHBbIE BONPOCHI
. ALIIT — mapamienbHOTO THUIIA.
. AILIIT — mocnenoBaTenbHOrO THUIIA.
. ALII — cnepsmero Tuma.
. AIITI — ABOMHOrO MHTErPUPOBAHUS.
. Marpuunsie ALIIL.
. beamarpuunsie AIIIIL.
. ITAIT ¢ 1BOMYHO B3BELIEHHBIMU PE3UCTOPAMH.
. LHAII ¢ marpuneit Tuna R - 2R.
. LIAII 6e3marpuyHOro THUIIA.
10. Koxer npumensiemsie B LIAIT u AL
11. DnemeHTs! U y318bl, BAustone Ha TouHOCTh ALIII 1BoiiHOrO MHTErpUpOBaHUS.
12. OnemenTsl, Baustone Ha TouHocTh AL napamiensHOrO THNA.
13. Tpansuctopsslil Kiarod. CBOMCTBA, CXEMBI BKJIFOUEHUS, METOJIMKA pacyeTa.
14. T'eneparop JIMHENWHO HapacTaloIIero HanpskeHus. [IpuHIuMn 1efcTBUS U METOIMKA pacyeTa.
15. punuun padots! OIIT u MeTonnka pacuera MyasTuBuOparopa Ha OIIT.
16. ITJTIMH co crabunuzaropoM Toka 3apsiaa. [IpuHuun neiicTBusi, MeTouKa pacyera.
17. TJIMH co crabunuzaropoM Toka paspsaa. IIpuHiun neiicTBus, METOAMKa pacueTa.
18. I'eneparopsl TMHEHHOTO U3MEHSIOLIETOCS HAMPSHKEHUS CO CTa0MIIN3aTopaMu TOKa.
19. Hecummerpuunslii Tpurrep. IIpuHnun nelicTeus, MennKa pacyera.
20. Meronuka pacuera 2-X KaCKaJHBIX KIIIOUEBBIX ycuiutesned (6a3oBble nenu ¢ opcupyromumu RC
LETISIMHA ).
21. blIOKMHT TeHepaTop B aBTOKOJIEOATEIIbHOM peKUME.
22. I'eHeparop JIMHEWHO MaJAOLIETr0 HanpspkeHus. [puHnun aeicTBys, METOAMKA pacyeTa.
23. XKnymuii MynsTUBHOpaTOp Ha OUTONSAPHBIX TpaH3ucTopax. [IpuHuun aelcTBrs, METOAMKA pacueTa.
24.ABrokonebarenbHbI MynbTUBHOpaTop. [IpuHImn gelcTBUSA, METOIMKA pacyeTa.

01N N B~ WM =
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3.4 TemMbI pac4eTHBIX padoT
— Kunaccuueckuit  myneruBuOparop Poiiepa; JIBomuHO-mecsiTuyHas — B3BemieHHas(1-2-4-8)
Mmarpuna Ha 12 paspsgoB; Marpuna R-2R 4 paspsiga Ha 0CHOBE TOKOBOTO CyMMaTropa; YCTpOWcCTBa Ha
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MOJYIIPOBOAHUKOBBIX Tpubopax ¢ S um N xapakrepuctukamu; IINM mnpeoOpazoBarenb, MpUHLIUI
JECUCTBYS U METOJUKHU PAcCyeTa.

3.5 Tembl 1a00paTOpPHBIX padoT

— OpnoraktHbiii Taiimep 1006BU1. Cunrte3 curnanoB crneuuanbHoi ¢opmbl Ha 6aze LIAIL:
Marpuusi 3Y, npeoOpa3oBaHue Kojia B HAIpsHKEHUE.

— OIEeMEHTBl C OTpULATEIbHBIM CONpPOTHBICHUEM. OIHONEPEXOMHBIM TPAH3UCTOP U  €ro
npumenenue. Bapuantsl cxem Ha OIIT, MeToguku pacuera.

— IT'eHeparopbl JMHEHHO HAPACTAKOLIET0 M JIMHEWHO MAJarolmero HanpsokeHus. [IpuHoun
JEUCTBYUS U METOJUKHU PACYeTa.

— IINWM npeobpazoBarenb. CXeMOTEXHUYECKUE PpEIICHUs, NPUHLMI ACHCTBUS U METOAUKHU
pacyera.

4 Meronn4yeckue MaTepuaJibl
st obecnieueHust mpoiecca oOydeHHs] U pEelIeHUs 3a7ad 00ydeHUs! HUCIIONB3YIOTCS CIICIYIOIIHE
Marepuabl:
— METOJMYECKUE MaTepUabl, ONPEACISIOIINE IPOLUEAYPhl OIICHUBAaHUS 3HAHWUH, YMCHUH,
HAaBBIKOB U (WJIM) OMbBITA JCSITEILHOCTH, XapaKTEPU3YIOIIUX ITambl (OP-MUPOBAHUS KOMIICTCHIIUH,
comacHo 1. 12 paGoueli mporpaMMsl.

4.1. OcHoBHasl JuTEparypa

1. TepacumoB B. M., CkopuoB B. A. DiekTpoHHble LENM U MHUKPOCXEMOTEXHHUKA.
CxeMOTeXHHKa KIIIOYEBBIX YCTPOUCTB (POPMHUPOBAHUS U NMPEOOPA30BaHUs CUTHANIOB : YuebHoe rmocodue /
@denepaibHOE areHTCTBO 10 00pa3oBaHUIO, TOMCKHMH TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM
yIpaBJieHus] U paguodiekTpoHnku, Kadeapa npomsbinuienHoi# snekTponuku. - Tomck : TYCVYP, 2007. -
208 c. : wi., Tabm. - bubmuorp.: ¢. 207-208. - 189.10 p. (Haymuue B 6udmmoreke TYCVYP - 92 5k3.)

2. YuyebHoe nocobue «MUKpPOCXEMOTEXHHKA. AHajzorosas MUKPOCXEMOTEXHUKA»
[DnexTponHsbIi pecypc] : s HanpasineHus noarotoBku 210100.62 «OnekTpoHrUKa 1 HAHOIEKTPOHUKAY.
[Ipoduns: «IIpombimnennas snekrponuka» / Jleroctaes H. C., UerBepro K. B. - 2014. 238 c.
[DnexTpoHHBI pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/4289, cBOOOTHBIIA.

4.2. JlonostHMTEIbHAS JJUTEpaTypa

1. [Hudpossie ycTpoHCTBA U MHKPOIPOLIECCOPHBIE CUCTEMBI : YYeOHUK JUIi CpPEIHHX
CHeIMANIbHBIX Y4eOHBIX 3aBefcHu cBsizu / b. A. KamabekoB. - 2-e u3a., mepepad. u pon. - M. : [opsuas
muaus-Tenekom, 2007. - 336 c. : wi., Tabmn. - (Yuebnuk. CriennaibHOCTh ISl TEXHUKYMOB). - bubmuorp.:
c. 334. - ISBN 5-93517-008-6 (nanmune B 6nbmmoreke TYCVYP - 135 7k3.)

2. (CxeMOTeXHHKa aHaJIOTOBBIX JIEKTPOHHBIX YCTPOICTB : yuyeOHoe mocobue /i By3oB / B. H.
[TaBnoB. - M. : Axanemus, 2008. - 287, [1] c. : uin., Tabn. - (Beiciiee npodeccrnonanbHoe 00pa3oBaHue.
Pamnorexnuka) (YueOHoe mocobwue). - bubmmorp.: c. 284. - ISBN 978-5-7695-2702-9 (nanuuue B
oubmuorexke TYCVYP - 26 ok3.)

3. MuxkpocxeMoTexHUKa M HaHO3IeKTpoHuka [Tekcr] : yueOHOe mocobue /g By3oB / A. H.
Urnaros. - CII6. : Jlanb, 2011. - 528 c. : wn. - (YueOuuku st By3oB. CrenpanabHas JUTEpaTypa). -
bubnuorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (nanuuue B 6ubmmoreke TYCVYP - 4 3k3.)

4. DNeKTpOoHHbIE LIETIH U MUKPOCXEMOTeXHHKa : YueOHuk g By30B / FO. A. beicrpos, U. I.
Muponenko. - M. : Beicmas mkona, 2002. - 384 c. : ui. - bubmuorp.: c. 382. - ISBN 5-06-004040-2 (B
nep.) (Hamuuue B 6ubarorexke TYCVYP - 101 3k3.)

5. OCHOBHBIE CXEMOTEXHMYECKHE CTPYKTYphl HH(POBON HHTErpanibHON MHKPOIIEKTPOHUKH:
[Ipesentamust / Jleroctaee H. C. - 2015. 27 c. [DnexkrponHslii pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/5585, cBoGoaHBIii.

6. Kuaccudukamuss wHTETpambHBIX MHKpocxeM. Cucrema 0003HAY€HUH WHTETPaJbHBIX
mukpocxeM: IIpesentarus / Jlerocraes H. C. - 2015. 30 c. [DnexTpoHHsIid pecype] - Pexum mocryma:
http://edu.tusur.ru/publications/5579, cBoOOIHBIH.

7. MHckyccrBo cxemorexuuku [Tekcr| : monorpadus / I1. Xoposun, Y. Xumi. - 7-e uza. - M. :
BUHOM, 2014. - 704 c. : Tabm., puc. - Ilep. ¢ aur. - ISBN 978-5-9518-0351-1 (nanuuue B 6ubinorexe
TYCVYP - 1 3x3.)
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4.3. O0s13aTesibHbIEe Y4eOHO-MeTOAMYeCKHe MoCco0ust

1. Jlerocraee H.C. MukpocxemoTexHuka. PyKkoBOICTBO K OpraHM3aliid CaMOCTOSITEIBHOU
paboThl 11 cTyaeHToB crienuanbHocTh 210104.65 « MUKpPO3IEKTPOHUKA M TBEPIOTENbHAS YIICKTPOHUKA»
/ H.C. Jleroctaes, K.B.YUerBepros. — Tomck: ToMCK. TOC. YH-T CHCTEM YIIp. ¥ PaIHONICKTPOHUKH, 2012, —
46 c. [DnexkrponHbIi pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. bamkmpoB B. H., OpmoB A. A. JlabopaTopHblii MNpakTUKyM TIO JAWCIUIUIMHE
«MuKpOCXeMOTEXHHMKa» s cTyaeHToB creunuanbHoctu  210104.65  «MukposnekTpoHuka U
TBEPAOTENIbHAS 3JIEKTPOHKKAY [ DeKTpoHHbIi pecypc]. - http://ie.tusur.ru/docs/Ins/l_mst.rar

3.  Muxkpocxemorexnuka. L{udpoBas MUKpoCcXeMOTEXHHKA : yueOHO-MeToauueckoe mocooue / H.
C. Jlerocraes, K. B. Uetsepros ; pen. I1. E. Tposia ; @eaepanbHoe areHTCTBO 10 00pa3oBaHui0, ToMCKuit
rOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABIEHUS U paguoanekTpoHuku. - Tomck : TYCVYP, 2007. -
123[1] c. : w1, Tabn. - (IIpuopurerHple HalMOHANBHBIE MPOeKThl. OOpazoBanue). - bubmmorp.: ¢. 6-7. -
ISBN 978-5-86889-450-3 : 48.53 p. (manuune B 6udbmmorexke TYCVYP - 98 3xk3.)

4. CxemorexHuka: MeToauyeckue yKa3zaHus JUIs TPOBENCHUS MPAKTHUYECKUX 3aHATHH /
Macanos E. B., Osepxun JI. B. - 2011. 22 c. [DnekrpoHHblii pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/1200, cBoOOIHBIH.

4.4. Ba3bl JAAHHbIX, I/IH(l)OpMaIII/IOHHO ClIpaBOYHLIC U MOUCKOBLIEC CUCTEMbI
1. Ilarentnas 0aza P® o TOIOJIOT UM HHTETPAIIbHBIX CXEM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval _system/
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