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

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeboBaHuii dDeaepanbHoro l[ocymapcTBEHHOTO
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 3acenaHud Kadempbl «  » 20 roma, TpPOTOKOI
Ne .
PazpaboTunku:
npodeccop kad. [Ip> Muxansaenko C. I
noreHT kad. [1pd Cksopuos B. A.

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I

Pabouast nporpamma cornnacoBaHna ¢ (hakynbTeToM, MpOoPHINPYIOLIEH U BhITycKarolen kadeapamu
HaIpaBJIeHUs TOJTOTOBKHU (CIEIUAIBLHOCTH).

Hexan ©®OT Boponun A. 1.

3aBeayrolMii BelTycKaromei kad.

O] Tposn I1. E.
OKCIEpTHI:

npocdeccop kad. [Ip>d Jlerocraes H. C.

noteHT kag. OO Uuctoenona U. A.
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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 JAMCKPETHBIX AIIEMEHTOB, MUKPOCXEM, ONEPAMOHHBIX yCUIUTEIEH,
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 pacieTa XapaKTePUCTUK IIEKTPUICCKUX IETICH;
—  WCCIIE[IOBAaHWE NPOCTEHIMX (PUINYECKUX M MATEeMATUYECKUX MOJEJIeH MpUOOpOB, CXeM,
YCTPOMCTB M YCTAHOBOK AJICKTPOHHUKHU M HAHORJIEKTPOHUKH PA3THYHOTO (DYHKITMOHATLHOTO HA3HAYCHUSI.

2. Mecro qmucuuiuiaiabl B cTpykrype OITOII

Hucuunnuna «Cxemorexuuka» (b1.B.O/1.9) ornocurcs k 650Ky 1 (BapuaruBHast 4acTh).

[IpenmiecTByroUMMH ~ JUCHMILIUHAMY,  (OPMHUPYIOIIMMU  Ha4dallbHbIE  3HAHUA, SBISAIOTCA
CJIEIyIOLIUE JUCUUIUIUHBI: MUKPO3IEKTpOHHKA, OCHOBBI TEXHOJOTUU DSJIECKTPOHHOM KOMIIOHEHTHOMH
6a3pl, [IpoexkTupoBaHUS AIEKTPOHHON KOMIIOHEHTHOH 0a3bl MHKPOIEKTPOHHKH W MUKPOCHUCTEMHOMN
TEXHUKH, T€OPETUUECKHE OCHOBBI JIEKTPOTEXHUKH.

[TocneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3allluTa BBIMYCKHOW KBaTU(DHUKAIIMOHHOW pPabOTHI,
BKJTIOYAs MMOATOTOBKY K MPOIIEAYPE 3ALIUTHI U MIPOLIEYPY 3alIUThl, MUKPOCXEMOTEXHHUKA.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

—  OIIK-3 crmocoOHOCTBIO peliaTh 3a/addl aHajih3a W pacdyeTa XapaKTePUCTHK JJICKTPUUIECKHUX
LIeTIeH;

— TIK-1 cmocoOHOCTBIO CTPOUTH MpoCTeHInne (QHU3MUECKHe M MaTreMaTUYeCKHe MOAEIH
npubOpoOB, CXEM, YCTPOWCTB M YCTAaHOBOK DJIEKTPOHUKM W  HAHOMIEKTPOHHKH  Pa3IMYHOTO
(YHKLIMOHAJIBHOTO Ha3HAYEHHUs, a TaKXKe HCIONb30BaTh CTAHJAPTHBIE HPOTPaMMHBIE CpEICTBA HX
KOMIIBIOTEPHOTO MOZEIIMPOBAHUS;

B pesynbrare n3y4eHus JUCLHUILUIMHBI CTYIAEHT JOJKEH:

— 3HATh OKBHUBAJCHTHBIE CXEMbl AKTHUBHBIX 3JEMEHTOB; METOAbl aHAJIW3a YacCTOTHBIX U
IIEPEXOJIHBIX XAPAKTEPUCTHK; NPHUHIMIBI JACHCTBUS M METOABI pacyeTa YCUIIMUTENEH, IE€HEpaTOpOB,
CTa0MIIN3aTOPOB U TMpeoOpaszoBarenell >IEKTPUYECKHMX CHUTHAJIOB; AJIEMEHTHYI0 0a3zy aHaJoroBod H
uu(poBON TEXHUKU, MPUHLMIBI JIEHCTBUS M METOJbl pacueTa 3JE€MEHTOB aHaJOrOBBIX M HU(POBBIX
UHTETPAJIbHBIX CXEM.

— yMeThb IIPOBOAUTH aHAIU3 LENEHW NMPU NOCTOSHHBIX M CHUHYCOMJAIbHBIX BO3ICHCTBUAX, a
TaK)K€ IMpU BO3JEHCTBUU CUTHAJIOB IPOU3BOJIBHOM (DOpPMBI, MMIYIBCHBIX CUTHAJIOB; aHAJIU3UPOBAThH
BO3JCHCTBHSI CHUTHAJIOB HA JIMHEHWHBIE W HE JIMHEHWHBIE LENU, NPOM3BOIUTH PACYET YCHIIUTENEH,
TeHepaTopoB, CTa0WIN3aTOPOB M IpeoOpas3oBaTesiell 3IEKTPUUECKUX CHUTHAJIOB; OCYIIECTBISATH BBIOOP
SNIEMEHTHOW 0a3bl aHAJOrOBBIX M IM(POBBIX MHTETPAIbHBIX CXEM; CHHTE3MPOBaTh AaHAJIOIOBBIE U
uu(ppoBbIe yCTPOWCTBA HAa OCHOBE JaHHBIX 00 WX (YHKIMOHAIbHOM HA3HAUEHUH, DJIEKTPHUUECKHUX
napaMeTpax M yCIOBMSIX IKCIUTyaTallUu.

—  BJIaJeTh METOJaMHU aHAIM3a IEPEXOAHBIX IPOLECCOB B JIMHEWHBIX M HEIWHEHHBIX IEIX;
CTaHJAPTHBIMU IIPOrPAMMHBIMHM CPENCTBAMH KOMIIBIOTEPHOTO MOJAEIMPOBAHUS JJIEKTPUUYECKHUX LETEH;
TEXHHMKOH IMarHOCTUKH JIEKTPOHHBIX CXEM.

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OO1m1ast TpyJ0EMKOCTh AUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €MHUIIBI U TIpeJicTaBleHa B Tabnuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

‘ Buael yueGHOM nesTENbHOCTH ‘ Bcero gacos CemecTpsl
‘ ‘ 6 cemecTp
‘ AynuTopHble 3aHATHS (BCETO) ‘ 68 68
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Jlexkun 34 34
[IpakTrdeckue 3aHATUSL 18 18
JlaGopatopHbie 3aHATHS 16 16
U3 nux 6 unmepaxmugnou ghopme 12 12
CamocrosiTenpHast paboTa (Bcero) 40 40
Odghopmnerue omuemos no 1abopamopHvim pabomam 8 8
Ilpopabomka nexyuonno2o mamepuana 14 14
Tlooecomoska k npakmuyeckum 3aHAMUAM, CEMUHAPAM 18 18
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u cada sK3aMeHa 36 36
OO01mas Tpy10eMKOCTh Yac 144 144
3auemnvie Eounuywst Tpyooemxocmu 4.0 4.0
5. Conep:xanue TUCHMILIHHBI
5.1. Pa3aeJibl AUCHUIJIMHBI U BUAbI 3aHATHIA
Paznenbl nuCUMIUIMHBI U BUBI 3aHSATUN TPUBEACHBI B Ta0mwuie 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHGBL U BUABI 3aHATHA
[Ipakr Bcero
Camoc
nyecku Jlabopa yacoB dopmupyemsl
Jlekum TOSITEN
No HasBanust pa3aenoB AUCHUTIIMHBI " ¢ TopHBle (6e3 e
3aHATH PabOTHI 9K3aMe = KOMIICTCHIIHH
pabora
o Ha)
1 IlapameTpsl U XapaKTEPUCTUKU 2 0 0 1 3 OIIK-3, I1K-1
UMITYJIbCHBIX CUTHAJIOB
2 RCu LR nenu B uMIyIbCHBIX 2 0 4 3 9 OIIK-3, [1K-1
YCTpOMCTBAX
3 KimroueBsle ycTpolicTsa, 4 2 4 5 15  OIIK-3, TIK-1
Pa3HOBUAHOCTH KJIFOUEH, MepEeXoHbIe
MIPOIIECCHI B KITFOUEBBIX YCTPOHUCTBAX
4 OcHOBHBIE TapaMeTphl UPPOBBIX 2 0 0 1 3 OIIK-3, TIK-1
WHTETPATBHBIX CXEM U UX
CXEMOTEXHHKA
5 Tpurrep llImuara u RS-tpurrep na 4 2 4 5 15  OIIK-3, IIK-1
JUCKPETHBIX JIEMEHTAX; BAPUAHTHI
CXeM YIpaBlIeHUs
6 | 3aTopMOXKECHHBIC H aBTOKOJIeOAaTeIbHBIC 2 0 0 1 3 OIIK-3, T1K-1
MYJIBTUBUOPATOPHI
7 MynsTUBUOPATOPHI C 2 2 0 3 7 OIIK-3, T1K-1
TpaHcPOPMATOPHOI CBSI3BIO U OJTOKHHT
TeHEepaTopbI
8 HHrerpanbHblii TaiimMep H ero 2 0 0 1 3 OIIK-3, TIK-1
MPUMCHEHUE
9  VYcrpoiicTBa Ha MOTYIPOBOIHUKOBBIX 2 2 0 3 7 OIIK-3, TIK-1
npubopax ¢ S u N xapakTepucTuKamMu
10 Teneparopsl JTMHEHHO HAPACTAIOIIETO 2 2 4 5 13 OIIK-3, TIK-1
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HapPSHKEHUS
11 Teneparopsl JIMHEMHO MAJAIOLIETO 2 2 0 3 7 OIIK-3, TIK-1
HaNpPsHKEHUS
12 CuHTe3 CUTHANIOB CTIEMATBHOU (POPMBI 2 2 0 3 7 OIIK-3, T1K-1
Ha O6aze [{AII
13 CrocoOsI peryaupoBaHus HAPSKCHHUS 2 2 0 3 7 OIIK-3, T1K-1
U TOKa B yCTPONCTBaxX
npeoOpa3oBaTeIbHOM TEXHUKU
14 HcToyHMKM DUTAHUS HA OCHOBE 4 2 0 3 9 OIIK-3, I1K-1
KIIFOUEBBIX CXeM, (hOpMUpOBaHUE
AJITOPUTMOB YIPaBICHUS
Utoro 34 18 16 40 108
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEKIIUAM)
Conepxanue pasenoB JUCIUIUIHH (110 JIEKIIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3aeaoB AUCITUIUINH (10 JICKITHSIM)
dopmupye
Tpynoe PMHDY
ConeprkaHue pa3ienaoB TUCIUTUIUHBI 110 MBI
HaszBanus pasznenos MKOCTb,
JEKUUAM u KOMITETEHI]
uu
6 cemecTp
1 [TapameTpsl U XapaKTEPUCTUKU Nmnynse. UMnynbcHast 2 OIIK-3,
UMIYJIbCHBIX CUTHAJIOB MocJe0BaTeIbHOCTh. YacToTa, [K-1
CKBa)KHOCTb, OTHOCUTEJIbHAS
JUTUTEIHHOCTb.
Hroro 2
2 RC u LR nenu B UMIyabCHBIX [TepexoaHble MpOLIECCHI, AIEPUONIECKUE 2 OIIK-3
YCTpPOMCTBAX 3BEHbBSA
Hroro
3 KiroueBblie ycTpoiicTBa, Kirou ¢ O3. Kitrou 3Be31a. [Iporeccer B 2 IK-1
Pa3sHOBUIHOCTH KJIIOUEH, TEpPEeXOIHbIe OUIOISPHOM TPAH3UCTOPE B PEXKUME
IPOLIECCH] B KJIFOYEBBIX yCTpolcTBax  Kitoya. Hacklenue Tpansucropa.
MHorokacka/iHble yCUJIUTEN! Kilacca D u 2
METOAMKA UX PACYETOB.
Hroro 4
4 OcHoBHble napaMeTpbl HU(POoBbIX  OCHOBHBIE MapaMeTpbl LU(POBBIX OIIK-3
MHTETPAJIBHBIX CXEM U UX MHTETPAIbHBIX CXEM.
CXEMOTEXHHKA Vitoro 2
5 Tpurrep llImunra u RS-tpurrep na  Tpurrep ¢ SMMHUTEPHOM CBA3BIO. OIIK-3
JMCKPETHBIX JIEMEHTax; BapuanTel  DopMHpOBaHUE IOTHYECKUX YPOBHEH
CXEM YIpaBlIeHUs RS- Tpurrep Ha IUCKPETHBIX dJIEMEHTAX.
Tpurrep. BapuanTsl cxem ynpaBieHUs.. 2
MeTonuka npoeKTUPOBAHMUS.
Hroro 4
6 3aTopMOKEHHBIE U Knaymuit MynsTUBHOpaTOp Ha OIIK-3,
aBTOKoJIeOaTeIbHbIE OUMONSIpHBIX TpaH3ucTopax. [IpuHimn [K-1
MYJIBTUBHOPATOPHI JeiicTBUs, METOAMKA pacueTa BapuaHTbl
5
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CXEM aBTOKOJIEOATEIbHBIX

MynbTHBHOpaTopoB. [IpuHiun aeicTeus,

METOJIMKA pacyeTa.

Hroro 2
7 MyasTUBHOPATOPHI C MynbsTUBHOpATOPHI ¢ TpaHCHOpMATOPHOM 2 OIIK-3
TpaHCPOPMATOPHOH CBSI3BIO U CBA3BIO U OJIOKMHT FeHEpaTOpbl. PexxuMbl
OJIOKUHT TeHEepaToOpPhl paboTsl. BapuaHThl cxem, MeTo1Ka

pacuera.

Utoro 2
8 HTerpasibHbIi TaliMep U €ro OpnuoraktHbeIi TaliMep 1006BU 1 2 OIIK-3
MIPUMEHEHUE Vroro 2
9 YerpoiictBa Ha DJIEMEHTHI C OTPULATEIbHBIM 2 [1K-1
HOJTYIPOBOAHUKOBBIX Mpubopax ¢ S u  conporusienueM. OIHONEePeXOaHbINA
N xapakrepucTukamu TPAH3UCTOP U €r0 IPUMEHEHHUE.

Bapuantsl cxem Ha OIIT, metoauku

pacuera.

Hroro 2
10 I'eneparopskl JIMHEHUHO CXeMOTEXHUYECKHUE PELICHHUs, IPUHLIUIT 2 OIIK-3,
HAPACTAIOIIETO HAMPSIKEHUS JICUCTBUS U METOJIUKHU pacyera. IK-1

Htoro 2
11 I'eneparopsl TuHelHO nagaonero CXeMOTEeXHUYECKHE pElIeHUs, TPUHIUI 2 OIIK-3,
HaIPsDKCHUA JIEHCTBHS U1 METOAMKHU pacyera. [K-1

Hroro
12 CuHTe3 CUrHAJIOB CIIELUATIbHOM Marpuust 3V, npeodpa3oBanue kKoja B 2 [K-1
dbopmel Ha 6aze LIAII HaIpsKCHHE.

Hroro 2
13 CniocoOsl perynupoBaHus IIMM npeobpa3zoBaTesb. 2 OIIK-3,
HaIpsKEHUS ¥ TOKA B YCTPOMCTBaxX CXeMOTeXHUYECKUE PELIeHUs], TPUHIUI [K-1
mpeoOpazoBaTeNbHON TEXHUKU JIEMCTBHS M1 METOAMKHU pacuera.

Hroro 2
14 VicTouyHuku nMUTaHUS HA OCHOBE HcTouHnKky nuTaHus Ha OCHOBE 2 IK-1
KITFOUYEBBIX cXeM, (hOpMUpOBaHUE KIIFOYEBBIX cXeM. CXEMOTEXHUUYECKHE
aJTOPUTMOB YITpaBJICHUS pElIeHUs], TPUHIIUI ICUCTBUS U

METOJIMKH pacyeTa.

Wcrounnky nuTaHus Ha OCHOBE 2

KJIIoueBbIX cxeM. opmupoBanue

aJTOPUTMOB YITPABJICHUS KIIFOYEBBIMHU

HMCTOYHUKAMM NUTaHus. Pacuer.

Hroro 4
Hroro 3a cemectp 34

5.3. Pa3nesbl AMCHMILIMHBI M MEKIMCHMILVIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMH (TMPeAbITYIINMHU)
U o0ecrieynBaeMbIMU (MOCJAEYIOINUMH) TUCHUIIIMHAMHA

Paznensl OUCHUIUIMHBI U MEXAMCUUIIMHAPHBIE CBSA3M C 00OecrneuuBarOlIMMU (TMPEABIAYIIMMH) H

obecrneurnBaeMbIMH (TTOCIEAYIOMIMMHI ) TUCHUTUTHHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.
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Tabnuma 5.3 - Pa3gensl AUCIUITMHBL M MEXKIUCIUITTMHAPHBIE CBA3H

Ne passienoB naHHOM AUCIUTIINHBI, IS KOTOPHIX HEOOXOAUMO H3ydeHHE
N Haumenosanne 00ECTICYNBAIOIINX U 00ECTICUNBAEMBIX JTUCIIUILTHH

JUCLIUILINH
1 2 3 4 5 6 7 8 9 10 11 12 | 13 14

[IpenmectByronme QUCHUIUIMHBI

1 MukpoanexkrtpoHuka =+ + + + + + + + + + + + + +

2 | OCHOBBI TEXHOJIOTHH
AIEKTPOHHOM + + + + + + + + + + + +

KOMIIOHEHTHOM 0a3bl

3 IlpoekTupoBanus
AIEKTPOHHOM
KOMIIOHEHTHOH 0a3bl
MUKPO3JIEKTPOHUKH
Y MHKPOCHCTEMHOMN
TEXHUKH

4 Teopernyeckue
OCHOBBI + + + + + +

AIEKTPOTEXHUKHU

[Tocnenyromuye AUCIUILTAHBI

1 3ammra BeImyCKHON
KBaJIM(HUKALMOHHOM
paboTHI, BKITIOUAS
MOJITOTOBKY K + |+ +  + |+ 4+ |+ 0+ 0+ o+ 0+ o+ O+ +
MIPOLIEAYPE 3alLUTHI
U IIpOLEAypy
3aIIUTHI

2 MuKpoCcXeMOTEeXHUK
a

+ 0+  +  + o+ o+ o+ o+ o+ + + o+ o+ o+

5.4. CooTBeTCcTBHE KOMIIETEeHIMH, (POPMHUPYEeMBbIX IPH U3YYEHUH AUCUMILIMHBI, M1 BU/I0B 3aHATHI
CootrBercTBHE KOMMETEHUUH, (OPMUPYEMBIX TMPU HU3YUYEHUU JUCUUIUIMHBIL, M BUJOB 3aHATHU
IpeJCcTaBiIeHo B Tabnule 5.4

Tabmuua 5. 4 — CoorBercTBHE KOMIIETEHIMII M BMJIOB 3aHATUH, (QOPMHUPYEMBIX MpPH H3YYEHHUU
JMCLUTUIMHBI
Buner 3angTnii
Komneren
ITHH Texunn IIpaktuyeckun Jlaboparopusl CamocTosTenb DOpMBI KOHTPOJLS
€ 3aHATHUS € 3aHATHUS Has pabora
OIIK-3 + + + + Otuet no naboparopHoii
pabore, Onpoc Ha 3aHATHUSAX,
Pacuernas pabora
[K-1 + + + + Otuer no naboparopHoOit
pabote, Ornpoc Ha 3aHATHUSAX,
Pacuernas pabota

6. UnTepakTuBHBIC MeTOABI M (POPMbI OPraHU3ANMHU 00yUCHUSI
TexHOIOTUY UHTEPAKTUBHOTO O0yYEHHsI ITPH pa3HbIX (hopMax 3aHATHH B 4acax MpHUBEICHbI B TaduIe 6.1
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Tabmuma 6.1 — TexHOIOrMM UHTEPAKTUBHOIO 00Y4YEHUs IIPU pa3HBIX (popMax 3aHATHH B Hacax

NuTtepaxr
HNHTepakTuBHBIC HNHTepakTuBHBIE
Metonnt UBHBIC Bcero
MpaKTHUYECKHE 3aHATHsL = J1a0OpaTOpHbIE 3aHATHUS
JEKIUU
6 cemectp
[Ipe3enTanuu ¢ 2 2 2 6
UCII0JIb30BaHUEM
UHTEPAKTUBHOMN JOCKH C
o0CyXIeHHEM
Pemenue cutyanimoHHbIX 2 2 4
3aja4
Wccnenosarenbckuit 2 2
METOJ
Uroro 3a cemectp: 6 2 12
Utoro 6 2 12
7. JIaGopaTopHbIil NPAKTHKYM
Coneprxanue 1aboparopHbIx padoT nmpuBeaeHo B Tabmuie 7.1.
Tabmuua 7. 1 — Coneprkanue 1abopaTopHbIX paboT
dopmupye
Tpynoe f/lmepy
Haspanwmst paznenon Coneprxanue 1a00paTOpHBIX padoOT MKOCTb,
4 KOMITETEHI]
707§
6 cemecTp
2 RC u LR uenu B UMITYJIbCHBIX RC-1ienu B UMITYJIbCHBIX YCTPOMCTBAX 4 OIIK-3,
yCcTpoicTBax (DopmupyrolMe HEnn) IK-1
Hroro
3 KuroueBble ycTpoicTBa, KiroueBble ycTpoiicTBa, pa3HOBUIHOCTH OIIK-3,
Pa3HOBUJHOCTH KIJIFOUEH, IEPEXOJHBIE  KIIFOUEH, TEPEXOIHBIE POLIECCH B [K-1
IPOIIECCHI B KIIFOUEBBIX YCTPOIMCTBAaX  KIIFOUEBBIX yCTpOicTBax (DIEeKTPOHHBIN
KITIOY).
Hroro
5 Tpurrep LllImuara u RS-tpurrep na  Tpurrep- opmupoareins (Tpurrep OIIK-3,
JUCKPETHBIX 2JIEMEHTAaX; BAPUAHTBI [muara). [K-1
CXEM YyIpaBJICHUS Vitoro
10 I'eneparopsl TUHEITHO I'eHeparopbl JIMHEWHO HAPACTAIOLIETO OIIK-3,
HapacTaroLIETr0 HANPSHKEHUS Hanpspkenus (IJIMH). [K-1
Hroro 4
Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHUS
ConepxaHue MpakTHUECKUX paboT mpuBeAeHo B Tadmuie 8. 1.
Tabnuna 8. 1 — Coxepkanne MpakTUIECKUX padoT
dopmupye
Tpynoe E/[Hepy
Ha3Banus pa3znenos ConeprkaHne MPaKTUYECKUX 3aHATUH | MKOCTb,
KOMITETEHI]
17071
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3 KunroueBbie ycTpoiicTBa, KiroueBbie ycTpoiicTBa, pa3HOBUIHOCTH 2 OIIK-3

Pa3HOBUIHOCTHU KJIIOUEH, IEPEXOHBIE KIIIOUEH, IEPEXOIHBIE ITPOLIECCH] B

MIPOLIECCHI B KJIFOYEBBIX YCTPOUCTBAX  KJIFOUEBBIX YCTPOMCTBAX.
MHorokackansbsle ycunurenu kiacca D.

Utoro 2
5 Tpurrep LlImuara u RS-tpurrep nva  Tpurrep-dopmupoBarens (Tpurrep 2 OIIK-3,
JIUCKPETHBIX 3JIEMEHTAaX; BApUAHTHI [Imuara). [IpuHIun eicTBUSA, METOIMKA [1K-1
CXEM YIIpaBJICHUS pacuera.
Utoro 2
7 MyasTUBHOPATOPHI C MynbsTUBHOpATOPHI ¢ TpaHCHOpMATOPHOM 2 [TK-1
TpaHc(hopMaToOpHOU CBSI3BIO U CBS3bIO.
OJIOKUHT FeHepaTopbl Vitoro 2
9 VerpoiictBa Ha OnHoNEepexXOAHbIH TPAH3UCTOP U €TO 2 OIIK-3,
MOJTYIIPOBOJAHUKOBBIX IPUOOpax ¢ S U MPUMEHEHHUE B KIIFOYEBBIX YCTPOHUCTBAX. [1K-1
N xapakrepucTukamu Wroro 2
10 I'eneparopbl TUHEUHO ['eneparopsbl JIMHEIHO HAPACTAIOLLETO 2 OIIK-3,
HapacTaroLIEro HapsHKeHUs HaIIPSKEHUS, IPUHINI ICHCTBUS U IK-1
METOAMKH pacyera.
Hroro
11 I'eneparops! TMHEWHO Najarolero [eHeparopsl IMHEMHO Ma1al0IIEro 2 OIIK-3,
HaNPSHKEHUS HANPSDKEHUS, IPUHIUI ISHCTBUS U [K-1
METOAMKH pacyera.
Hroro
12 CuHTE3 CUTHAJIOB CHEIIMATBHOM CHHTEe3 CHUTHAJIOB CIEIHALHBIX (HOpM Ha 2 OIIK-3
dbopmebl Ha 6aze [1AII 0aze LIAII. PacueTnas pabora. Ananus
BpeMeHHBIX xapakrepuctuk L{AIL
Hroro
13 CriocoOslI peryaupoBaHus CniocoObl perynnpoBaHus HapsKEHUS U 2 OIIK-3,
HaNpPsOKEHUS ¥ TOKa B YCTPOHCTBAX TOKa B YCTPONCTBaX MpeoOpa3oBaTebHOM [K-1
npeoOpa3oBaTeIbHON TEXHUKU texHuku. KontponsHas padora.
Hroro 2
14 VcTouHuKY MUTAaHUSI HA OCHOBE VcTOYHMKY MUTAaHUS HA OCHOBE 2 [K-1
KITIOUEBBIX cXeM, (hOpMUPOBaHUE KITFOUEBBIX cXeM. VIMITyibCHBIE
AJITOPUTMOB YIPaBICHUS WCTOYHHUKH MUTAHUS, BUIBI MOTYISIINH.
Hroro 2
Hroro 3a cemectp 18

9. CamocrosiTeibHasA padoTa
Bunel camocrosTenbHON paboThl, TPYIOEMKOCTh M (opMHUpyeMble KOMIETEHIIMHM IPEICTaBICHbl B
tabmuie 9.1.
Tabnuua 9.1 - Bunbel camocrosTenbHOU paboThl, TPYI0EMKOCTh U (hOpMUpYEMble KOMITETEHIIUU

dopmu
. Tpyno MDY
Bunsl camocTosTensHON eMble
Ha3zpanus pasznenos E€MKOCT @DopMBI KOHTPOJIA
paboThI Ly  KOMmeTeH
U
6 cemecTp
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1 TTapameTpsl u [TpopaboTka JIEKITMOHHOTO OIIK-3, Omnpoc Ha 3aHATHUAX
XapaKTEPUCTUKU Marepuaia IK-1
UMIYJIbCHBIX CUTHAJIOB Vitoro
2 RCu LR uenu B [TpopaboTka JIEKIIMOHHOTO OIIK-3, Omnpoc Ha 3aHATHSX,
MMIYJIbCHBIX YCTPOMCTBAX Marepualia IK-1 Otyet mo naboparopHoi
T

OdopmieHre 0T4eTOB 10 pabore

J1abopaTopHBIM paboTam

Hroro
3 KitoueBnie ycrpoiictBa, IloaroroBka k OIIK-3, Omnpoc Ha 3aHATHSX,
Pa3HOBUJIHOCTH KJIIOUEH, MPAKTUUYECKUM 3aHSITHUAM, IK-1 Otyet mo naboparopHoi
NePEXOHBIE MPOIECCH B CEMUHAapaM pabore, Pacuernas pabora
KCIOUCBBIX YCTPOUCTBAX  11h0paGoTKa JEKIHOHHOTO

Mmarepuala

Odopmienne oT4eTOB 10

naboparopHbeIM paboTam

Hroro
4 OcHoBuble mapameTpsl  [IpopabOoTka JIEKIIMOHHOTO OIIK-3, Ompoc Ha 3aHATHIX
U(POBBIX UHTErPATbHBIX MaTepuasa [K-1
CXEM U MX CXCMOTCXHHKA  pr.
5 Tpurrep llImuara u RS- Iloaroroska k OIIK-3, Omnpoc Ha 3aHATHSIX,
TPUITEP HA IUCKPETHBIX  MPAKTUYECKUM 3aHSITHUSIM, [K-1 Otuer no naboparopHoii
AJIEMEHTAX; BAPUAHTHI CceMHHapam pabore, Pacuernas pabora
CXCM YHpaBIICHHA [TpopaboTka JTeKIIMOHHOTO

Mmarepuala

OdopmieHre 0T4eTOB 10

nabopaTopHBIM paboTam

Hroro
6 3aTOpMOXKEHHBIE U [TpopaboTka ITEeKIIMOHHOTO OIIK-3, Omnpoc Ha 3aHATHIX
aBTOKOJIEOATEIbHBIC Marepuana IK-1
MYJTBTUBUOPATOPHI Wrtoro
7 MyasTUBHOPATOPHI C [ToaroToBka k IK-1, Ornpoc Ha 3aHATHSIX,
TpaHcpopMaTopHOit MPAKTHYECKUM 3aHATHM, OIIK-3 Pacuernas pabora
CBA3BIO U OJIOKMHT CeMHHapam
TCHEpATOPbI [TpopaboTka ITEeKIIMOHHOTO

Mmarepuasa

Hroro
8 UHrerpanpubiii Talimep  [IpopaboTka JEKITMOHHOTO OIIK-3, Ompoc Ha 3aHATHIX
U €ro NpuMeHEHue Marepuana [K-1

Hroro
9 VYcerpoiicTBa Ha IToxroroBka k [1K-1, Onpoc Ha 3aHATHUSAX,
MOJTYTIPOBOHUKOBBIX MPAKTHYECKUM 3aHATHM, OIIK-3 Pacuernas pabora
npubopax ¢ Su N CeMHHapam
XapaKTePUCTHKAMHU

[TpopaboTKa JEeKIIMOHHOTO
marepuaia
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Hroro

10 I'eneparops! uneitHo  [loaroroBka k 2 OIIK-3, Omnpoc Ha 3aHATHSX,
HapacTaroIero MPaKTUYECKUM 3aHATHSIM, IK-1 Otuet no mabopaTopHOt
HanpsHKEHUS CEeMHMHapaM pabore, Pacuernas pabora
[TpopaboTka JIEKITMOHHOTO 1
Mmarepuala
OdopmiteHre 0T4ETOB 0 2
naboparopHbeIM paboTam
Uroro
11 I'eneparopsl iuHeriHo  [logroroBka K OIIK-3, Omnpoc Ha 3aHATHUSX,
MAJAIOIIETO HANIPSDKEHUSL | [IPAKTUYECKUM 3aHATHSIM, IK-1 Pacuernas pabora
ceMUuHapam
[TpopaboTka JIEeKIIMOHHOTO 1
Mmarepuala
Uroro
12 CuHTE3 CUTHAIIOB IToaroroBka k OIIK-3, Onpoc Ha 3aHATHSX,
CHeMaJIbHON (OPMBI HA  IPAKTUYECKUM 3AHSITUSIM, I1K-1 Pacuernas pabora
6aze LIAIIL CEeMHHapaM
[IpopaboTka JIEKITMOHHOTO 1
Marepualna
Hroro
13 CriocoOsl [ToaroroBka k OIIK-3, Ompoc Ha 3aHATHSAX,
peryanupoBaHus MPAKTHYECKUM 3aHATHIM, [K-1 Pacuernas padora
HaTPSOKEHUS ¥ TOKA B CceMHHapam
yCTp%HCTBaX . [TpopaboTka JIEKITMOHHOTO 1
i BaTEILHOM
peoOpa3oBaTeIbHO Marepraa
TEXHUKH
Hroro
14 UcTOUYHNKY TUTAHUS ITonroroBka k I1K-1, Ornpoc Ha 3aHATHSIX,
HAa OCHOBE KJIFOUEBBIX MPAKTHYECKUM 3aHATHM, OIIK-3 Pacuernas pabora
cxeMm, (popmupoBaHre CeMHUHapam
AJITOPUTMOB YIPABIICHUA [IpopaboTka JIEKITMOHHOTO 1
Marepuana
Uroro 3
Hroro 3a cemectp 40
[ToaroroBka K SK3aMeHyY 36 DK3aMeH
Hroro 76
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10. KypcoBasi padora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisl OllEHKH YCIIEBA€MOCTH CTYIE€HTOB

11.1. BanabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banpHble OLIEHKH 715 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcumabHbI} MaxkcumabHbI}
DneMeHTHl y4eOHOI 0ast 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamr 3a mepuon
NEeITEIbHOCTHA Mexny 2KT u Ha ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI[ CeMecTpa
6 cemectp
Ornpoc Ha 3aHATHAX 3 3 4 10
Otuet no nabopaTopHoii 10 10 10 30
pabore
Pacuernas pabora 10 10 10 30
Hrtoro Mmakcumym 3a 23 23 24 70
TIEPUOJT
DK3aMeH 30
Hapacratomum urorom 23 46 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH ITPEICTaBICH B Tabmuie 11.2.
Tabmuna 11. 2 — Ilepecuet 6ayIjIOB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU

bayel Ha 1aTy KOHTPOIBHOUM TOUKHU Onenka

> 90% ot MakcuManbHON cyMMbI OaioB Ha aaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMMbl OaiioB Ha fgaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHON CyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuMasbHON cyMMBbI O6astoB Ha aaty KT

11.3. Ilepecuet cymMMbl 02/1710B B TPAAUIIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[TepecyeT cymMBbl 6aIoB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY MpeicTaBiieH B Tadmuie 11.3.
Tabmuna 11. 3 — IlepecueT cyMMBI 6aJUIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YUUTBIBAET YCIIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouens xoporiio)

4 (xopor1o) (3a4TeHO) 75 -84 C (xoporro)
70-74
65 - 60 D (ynoBieTBOpUTENHHO)

3 (YyAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (HocpeicTaeHo)
2 (seynosneTBopHTENBLHO) (HE Hwuxe 60 6anmoB F (HeynoBneTBOPUTENBHO)

3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOE 1 MH(OPMALIMOHHOE 0OecrieYeHre JUCHMIITIMHBI

12.1. OcHoBHas uTEpaTypa

1. TepacumoB B. M., CkpoproB B. A. DnexkTpoHHbIE 1EMH U MHKPOCXEMOTEXHHUKA.
CxeMOTexXHHUKa KIIIOUEBBIX YCTPOHCTB (POpPMUPOBAHUS M MPEOOpa30BaHUs CUTHAJIOB | Y4yeOHoe mocodue /
QenepaibHOE areHTCTBO MO 00pazoBaHUIO, TOMCKHN TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM
yIpaBlIeHUS U paauodiekTponuku, Kadenpa mpomeinuienHo# snekrponukn. - Tomck : TYCVYP, 2007. -
208 c. : mi., Tabm. - bubmuorp.: c. 207-208. - 189.10 p. (Haymuue B 6ubmmorexke TYCYP - 92 3k3.)

2. YuebHOe nocobue «MHKpPOCXEMOTEXHUKA. AHanoroBasgs ~ MHKPOCXEMOTEXHHUKA»
[DnexTponHubiit pecypc] : g HanpaiaeHust moaroroBku 210100.62 «2neKTpoHUKa U HAHOJIEKTPOHHUKA.
[Tpoduns: «IIpombimnennas snextponuka» / Jlerocraes H. C., Yersepro K. B. - 2014. 238 c.
[DnexrponnsIii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/4289, cBOOOIHBII.

12.2. lonoiHuTEILHAS IUTEPATypa

1. IludpoBble ycTpOHCTBA M MHKPONPOLECCOPHBIE CUCTEMbI : YYEOHUK Uil CpEeIHUX
CHeIUaJbHbIX yU4eOHBIX 3aBeneHuid cBs3u / b. A. Kanabekos. - 2-¢ uzn., mepepad. u porm. - M. : Topsuas
muaus-Tenekom, 2007. - 336 c. : wi., Tabmn. - (Yuebnuk. CriennaibHOCTh ISl TEXHUKYMOB). - bubmworp.:
c. 334. - ISBN 5-93517-008-6 (manuune B oubnroreke TYCVYP - 135 3k3.)

2. (CXeMOTEeXHHKa aHAJIOTOBBIX JICKTPOHHBIX YCTPOUCTB : yueOHOe mocobue ams By3oB / B. H.
[TaBnoB. - M. : Axanemus, 2008. - 287, [1] c. : nin., Tabn. - (Beicmee npodeccronaibHOe 00pa3oBaHHE.
Pamnorexnuka) (YueOHoe mocobwme). - bubmmorp.: c. 284. - ISBN 978-5-7695-2702-9 (manwuwue B
oubmorexe TYCVYP - 26 5k3.)

3. MukpocxeMOTeXHUKa U HaHOIeKTpoHUKa [Tekct] : ydeOHOoe mocoOme mis By3oB / A. H.
Urnaros. - CIIG. : Jlanb, 2011. - 528 c. : win. - (YuebHuku ans By3oB. CreuuanbHas JuTeparypa). -
bubmumorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (manuuue B 6ubmmoreke TYCVYP - 4 3k3.)

4. DNeKTpOHHBIE LIETIH U MUKPOCXEMOTeXHHKa : YueOHuk i By30B / FO. A. beictpos, U. I.
Muponenko. - M. : Beicmias mkona, 2002. - 384 c. : wi. - bubnmorp.: c. 382. - ISBN 5-06-004040-2 (B
nep.) (Hanuuue B 6ubarorexe TYCVYP - 101 5k3.)

5. OCHOBHBIE CXEMOTEXHHYECKHE CTPYKTYPbl HHU(DPOBONM HHTETPATBLHON MHUKPOIICKTPOHUKU:
[Ipesentamuss / Jleroctaee H. C. - 2015. 27 c. [OnekTpoHHbIi pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/5585, cBOOOTHBI.

6. Kmaccudukauus wuHTerpanbHbix MukpocxeM. Cucrema 0003HaU€HUN HMHTETPATBHBIX
mukpocxeM: IIpesenrarus / Jlerocraes H. C. - 2015. 30 c. [DnexrpoHHsIi pecype] - Pexum mocryma:
http://edu.tusur.ru/publications/5579, cBOOOIHBII.

7. HckycctBo cxemoTexHuku [Tekct] : moHorpadus / I1. Xoposur, VY. Xwut. - 7-e u3n. - M. :
BUHOM, 2014. - 704 c. : Tabm., puc. - Ilep. ¢ anr. - ISBN 978-5-9518-0351-1 (nanuuue B 6ubiuorexe
TYCVYP - 13k3.)

12.3. Y4eOHO-MeTOAMYECKOE TOCO0He M IPOrpaMMHOe o0ecreyeHue

1. Jlerocraee H.C. MukpocxeMoTexHUKa. PyKOBOJACTBO K OpraHu3alMM CaMOCTOSITENbHOU
paboTs! 11 cTyneHToB cnenranbHoCcTH 210104.65 «MuKpo31eKTpOHUKA U TBEPAOTENbHAS IEKTPOHUKA
/ H.C. Jleroctaes, K.B.YetBepros. — Tomck: ToMCK. TOC. YH-T CHCTEM YHIp. U PAIHO3IEKTPOHUKH, 2012, —
46 c. [DnexkTpoHHbIi pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. bamxupos B. H., OpaoB A. A. JlaGoparopHblii MNpakTUKyM IO JUCLUILIMHE
«MuKpOCXeMOTEXHHMKa» 1 CTyleHTOB creuuanbHoctu  210104.65  «MukposnekTpoHuka U
TBEPIOTEIbHASI AIEKTPOHUKA» [ DNeKTpOoHHBIN pecypc]. - http://ie.tusur.ru/docs/Ins/l_mst.rar

3. CxemotexHumka: MeTonmuueckne yKa3aHWA Ui TPOBENEHHS TPAKTHYSCKUX 3aHATHH /
Macanos E. B., Oszepxun JI[. B. - 2011. 22 c. [OnextpoHHbI1 pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/1200, cBoOOIHBIH.

4. MuxkpocxemorexHuka. [{udposas MukpocxeMoTexHuKa : yueOHO-MeTouueckoe nocooue / H.
C. Jlerocraes, K. B. UetBepros ; pen. I1. E. Tposia ; @eaepanbHoe areHTCTBO 10 00pazoBanuio, ToMckuit
rOCYIAapCTBEHHBI YHUBEPCUTET CUCTEM YIPABIEHUS U paguodekTpoHuku. - Tomck : TYCVYP, 2007. -
123[1] c. : un., Tabn. - (IlpuopuTeTHBIC HAIlOHATBHBIC POeKkThI. OOpa3zoBanue). - bubmuorp.: c. 6-7. -
ISBN 978-5-86889-450-3 : 48.53 p. (nanuuue B 6udanoreke TYCVYP - 98 7k3.)

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CIIPABOYHBIE H OUCKOBbIE CHCTEMBbI
1. TlarentHas Oa3za P® o TOMOJIOTUSIM MHTETPaJIbHbBIX CXeM:
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http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/

13. MarepuajibHO-TEXHUYECKOe o0ecredeHue U CIUNINHbI

Jns  mnpoBeaeHuss naboparopHbIX paboT ydeOHbIE MecTa JOJDKHBI OBITH  000OpYIOBaHbI
71a00paTOpHBIMU MAaKETaMHU-CTEH/IaMU:

- RC nenu B UMIynbCHBIX YCTPONCTBAX;

- KiroueBbie ycTporicTBay - (DIEKTPOHHBIN KITHOY);

- Tpurrep- ¢popmuposarensy (tTpurrep Lmunra);

- ['eHepaTopbl JIMHEHHO HApaCTAIOIIErO HAIPSKEHMS;

- ['eneparopsl CUTHAMIOB CHIEIMANBHBIX (hopM.

B kauecTBe M3MEpHUTENBHOIO OOOpYHOBaHMsS J1abOpaTopus OCHAILIAETCS  BTOPUYHBIMU
MCTOYKHUKAMU 3JIEKTPONUTAHHS, MYJIBTUMETPAMHU M JBYXITYYEBBIMHU OCHIILIOTpadaMH.

14. ®oH OLIEHOYHBIX CPEIACTB
®DoH/T OIIEHOYHBIX CPEACTB MPHUBEICH B MPUIIOKEHUN 1.

15. MeTonnuyeckue peKOMEHIAIUM M0 OPraHU3AIUN U3YyYeHHU s TN CHUILTHHBI
be3 pekomeH nanuii.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTH KOHTPOJIBLHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno paucuuIUiMHE (MPaKTUKE) HCIHONIB3YeTCs NpU TMPOBEACHUU TEKYIIETO KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-3 CIIOCOOHOCTBIO pelIaTh 3a7a4y aHaau3a u JloykeH 3HaTh SKBUBAJICHTHBIE CXEMBbI
pacueTa XapakTepUCTHUK JIEKTPUUECKUX LeNell  aKTUBHBIX 3JIEMEHTOB; METO/bl aHAJIN3a
YaCTOTHBIX U MEPEXOJIHBIX XapaAKTEPUCTHK;
IIPUHLIMIIBI IEHCTBUS U METOJIbI pacueTa
YCUJIMTEIIEH, TEHEPATOPOB,
cTaOMIM3aTOpPOB U MpeodpazoBareneit
AJIEKTPUYECKUX CUTHAJIOB; DJIEMEHTHYO
0a3y aHaIoroBoi 1 HU(POBOI TEXHUKH,
MIPUHLUIIBI IEUCTBUS U METOJBI pacuera
AIIEMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTErPAIbHBIX CXEM.;
JlomkeH yMeTh IPOBOIUTh aHAJIN3 LieTien
[IPU OCTOSIHHBIX U CUHYCOMJAJIbHBIX
BO3JICHCTBHSIX, & TAK)KE IIPU BO3ACHCTBUN
CUTHAJIOB MPOU3BOJILHOM (POPMBEI,
UMITYJIbCHBIX CUTHAJIOB; aHAJIIU3UPOBATh
BO3JICHCTBUSI CUTHAJIOB HA JINHEWHbBIE U HE
JIMHENHbIE [IENH, TPOU3BOAUTH PacyeT
YCUJIMTEIIEH, TEHEPATOPOB,
CTabMIN3aTOpPOB U peodpazoBareneit
AIIEKTPUYECKUX CUTHAJIOB; OCYILIECTBIIATh
BbIOOD 2JIEMEHTHOM 0a3bl aHAJIOTOBBIX U
U(POBBIX UHTETPATBHBIX CXEM;
CHUHTE3MPOBATh aHAJIOTOBBIE U LIN(PPOBBIE
YCTPOHCTBA HA OCHOBE JJAHHBIX 00 UX
(YHKIMOHAJILHOM Ha3HAuYEHUH,
ANIEKTPUYECKUX NTapaMeTpax U yCIOBUAX
AKCIUTYaTalllu. ;
JlomkeH BiaaseTs METOAAMHU aHAIN3a
MEPEXOIHBIX MPOLIECCOB B JINHEHHBIX U
HEJIMHEWHBIX LENAX; CTaHJapTHBIMU
MIPOrPaMMHBIMH CpPEICTBaMU
KOMITBIOTEPHOTO MOJEITUPOBAHMUS
ANEKTPUYECKUX LETEH; TEXHUKON
JUArHOCTUKHU JIEKTPOHHBIX CXEM. ;

ITK-1 CITOCOOHOCTBIO CTPOUTH MPOCTEHIIINE
dbuznYeCKre U MaTeMaTHIECKUE MOJICITH
npuOOpPOB, CXEM, YCTPOMCTB U YCTAHOBOK
AJIEKTPOHUKHU ¥ HAHOZJIEKTPOHUKHU PA3TUYHOTO
(bYHKIMOHATBHOTO HA3HAYEHUS, a TAKXKe
WCII0JIB30BaTh CTAH/IAPTHBIC MPOTPAMMHBIE
CPEICTBAa UX KOMITBIOTEPHOTO MOACIUPOBAHUS

OOmme XapakTepUCTUKU TIOKa3arelied W KPUTEPUEB OICHWBAHUS KOMIETEHIIMA Ha BCEX JTarax
MIpUBEICHBI B Ta0IuUIE 2.
Tabnuna 2 — O61He XxapakTepUCTHKU MTOKa3aTeaei 1 KpUTEPUEB OIICHUBAHHUS KOMIIETEHITHI 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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3HAHUSAMH B IIpenenax TpeOyeMbIX Ui pa3BUTHSL  COBEPIIEHCTBYET JIEHCTBUS

u3y4aeMoii obiactu ¢ TBOPYECKUX PEIICHUH, paboThI
MOHMMAaHUEM T'PaHUI] abcTparupoBaHus
IPUMEHUMOCTH npobiem
Xoporo (6a30Beiid  3HaeT (HakThl, MpUHIUIEL, O0NagaeT Auana3oHOM bepeT oTBeTCTBEHHOCTH 3a
YPOBEHB) IpoIiecChl, o0mme NPaKTUYECKUX YMEHUH, 3aBepIICHHE 3a71a4 B
MOHSTHS B TIpe/Ieax TpeOyeMbIX Ui PeIlieHUs]  HCCIIEeIOBAHUH,
u3y4aeMoil obiactu OTIpeJIeJIEHHBIX MPOOJIeM B  TPUCTIOCAOIMBAET CBOE
0011acTH UCCIIEJOBAHUS MOBEJICHUE K

00CTOATEIHCTBAM B
perieHuu npoodiieM

VYnosnerBopurenbH Obnagaer 6a30BbIMU Ob6namaer OCHOBHBIMU Pabotaer npu npsiMmom
0 (TTOPOTOBBIH 00IMMH 3HAHUSMU YMEHUSMH, TPEOYyEeMbIMH ~ HAOTIOACHUH
YPOBEHB) JUTSL BBITTOJTHEHHSI TPOCTHIX

3ajaq

2 Peasn3anus KOMIeTEHIINIA

2.1 Komnerenuus OIIK-3
OIIK-3: cnocoOHOCTRIO pelllaTh 3aJadd aHaju3a W pPAcyeTa XapaKTEPUCTHK JJIEKTPUUECKHUX
LETIen.
Jnst hopMHpOBaHUST KOMIIETEHIIMA HEOOXOIMMO OCYIIECTBUTH PsJl ITAmoB. JTambl (HOPMUPOBAHUS
KOMIETEHUUH, IMPUMEHSAEMble JUIsI 3TOr0 BHUJAbI 3aHATUH M MHCHOJb3yeMbIE CpEICTBA OLICHUBAHUS
IpeJICTaBlIeHbI B Ta0nuue 3.
Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEMbIE CPEICTBA OLIEHUBAHUS

Cocras 3HaTh Y™mers Bnagers
Coneprxanune 3HaeT Qaxrsl, npuHLunbl, OOnagaeT AUMana3o0HOM Pemaer 3anaun ananmsa u
JTaNoB IpOIIECChI, O0IIHe IIPAKTUYECKUX YMEHUH, pacdera XapakTEepUCTHK

HOHATHS B YaCTU aHANM3a TPeOyeMBIX JUIs peIlieHUs]  3JIEKTPUUECKUX Lienei;
Y pacueTa XapaKTepUCTHUK 3aad aHaJIu3a U pacyera  BJAJeeT METONAaMHU
AIEKTPUUYECKUX LIETIEH; XapaKTEPUCTUK aHaJIN3a NEPEXOIHBIX
3HAET YKBUBAJICHTHBIE AIEKTPUUECKUX LIETIEH; IIPOLIECCOB
CXEMBbI aKTHBHBIX yYM€ET ITPOBOIUTH aHAJIN3
JJIEMEHTOB 1enei npu NOoCTOSIHHBIX U
CHUHYCOMIAJIbHBIX
BO3JIEHUCTBUIX
Buner 3ansTait e lIHTepakTUBHEIC e lIHTCepaKkTUBHBIC e lInTepakTUBHBIE
MIPaKTUYECKUE 3aHATHS; MIPaKTUYECKHUE 3aHATHS; IIPAKTUYECKUE 3aHSTHS,
e lIHTEepakTHBHBIC e llHTEepakTHBHBIE e llHTEepakTUBHBIC
nabopaTopHbIE 3aHATUS;, ~ JTAOOPATOpPHBIE 3aHATUS,  JTAOOPATOPHBIE 3aHSTHUS,
e lIHTepakTuBHBIE e lIHTepakTuBHEIE e JlaGopatopHsble
JEKLNU; JIEKLNN; 3aHSTHS,
e [IpakTHueckue e [IpakTnueckue e CamocTosiTenbHas
3aHATHUS; 3aHATHUS; pabora;
e JlaGopatopHsble e JlaGopatopHsble
3aHSTHS, 3aHATHS;
o Jlexmuu; o Jlexmuu;
e CamocrosTenbHas e CamocrosiTenbHas
pabora; pabora;
e [lonroroska k e [loaroroska k
JK3aMEHY; JK3aMEHY;
Hcnonszyemsie e Ortyer Mo e Ortyer mo e Ortuyer no
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CpeacTBa
OILICHHUBAaHUA

nabopaTopHOi padoTe;
e Ormpoc Ha 3aHATUSIX;
e Pacuernas pabora;
e DJK3aMCH;

nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHSIX;
e Pacyernas pabora;
e DJK3aMecH;

nabopaTtopHoit pabore;
e PacyerHas paboTa;
e DK3aMeEH;

dopMyIupoBKa I0Ka3aTesled 1 KpUTEPUEB OLICHUBAHUS JaHHOW KOMIIETEHIIMM IIPUBEICHA B TaOIuIIE 4.
Tabnuna 4 — IlokazaTeny U KpUTEPUH OLIEHUBaHUS KOMIIETEHIIMH Ha 3Tanax

OKBHUBAJICHTHBIC CXEMBI
AKTUBHBIX 3JICMCHTOB,

CHHYCOHUJIAJIbHBIX
BO3JICHCTBUSAX;

CocraB 3HaTh YMmern Bmangers
OtnuyHO e 3HaeT u e YMmeeT NpoBOJIUTH e Permraer 3agaun
(BBICOKMI yPOBEHb)  apryMEHTHPOBAHO aHaJM3 LeTel Mpu aHaJM3a U pacuera

MIPUMEHSET MOCTOSHHBIX U XapaKTEPUCTHUK

SIIEKTPHYCCKUX IICTIEH;
CBOOOJIHO BIIaJI€eT
METOAMH aHaIu3a
MEPEXOHBIX MPOIIECCOB;

Xoporiro (6a30BbIi
YPOBEHD)

YA0BIETBOPUTENBH
0 (TTOPOTOBBIH
YPOBEHD)

e [lonumaer u
pasznuyaeT
DKBHBAJICHTHBIE CXEMBI
AKTUBHBIX JJIEMEHTOB;

e Bocnpoussogur
OCHOBHBIC
HKBHBAJICHTHBIE CXEMBI
AKTHUBHBIX 3JICMCHTOB,

e VYMeeT BbIpaxkarb
00beM 0a30BBIX 3HAHUN U
MIPUMEHSATHh METObI
aHam3a 1enei;

e VYmeer paboTarh co
CITPABOYHOM
JIUTEpaTypou 1o
CXEMOTEXHHKE, YMEET
MIPEJICTABIISTh
pe3ynbTarhl CBOEH
paboTHI;

e Pemaer 3aJa4u 110
AHAJIN3Y IIEPEXOAHBIX
IMpOoLECCCOB;

e IIpu npssmom
HaOJIIOECHUN CIIOCOOEH
pelaTh 3a1a4M aHaau3a u
pacueTa XapakTepUCTHK
NIEKTPUYCCKUX LIETIeH;

2.2 Komnerennus I1K-1
[TK-1: ciocoOHOCTBIO CTPOUTH MpOCTeHIINe (PU3NIECKUue U MaTeMaTHIeCKHe MOAETH MPHOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK O3JEKTPOHMKM M HAHONIEKTPOHUKU PAa3IMYHOIO (YyHKIHOHAIBHOIO
Ha3HA4YEHHs, a TaKXKe MHCIIOJIb30BaTh CTAHAAPTHBIE IMPOTPaAaMMHBIE CPEICTBA MX KOMIIBIOTEPHOIO
MOJIEIIUPOBAHMS.
Jis popMupoBaHMS KOMIETEHLIMH HEOOXOIUMO OCYLIECTBUTH psi 3TamoB. JTanbl (HOPMHUPOBAHUSA
KOMIIETEHIIMY, NPUMEHSEMBIE Ul 3TOTO BHUJABI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMS

MIpeJICTaBJIECHbI B Ta0NMIIE 5.
Tabnuua 5 — Otansl GopMUpoOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

Cocrasn

Conepxanue
JTAIoB

3Harthb

3HaeT NPUHIIMIIBI
MOCTPOEHUS MPOCTEHIINX
GUBUYECKUX U
MaTeMaTH4eCKUX Mojiesei
puOOPOB, CXEM,
YCTPONCTB U YyCTAaHOBOK
JIIEKTPOHHUKH H
HAHOYJIEKTPOHUKHU
Pa3INIHOTO
(bYHKIIMOHATBHOTO
Ha3HAYCHUS

YMmeTh

Crioco0eH UCIoIb30BaTh
CTaH/JapTHbHIE
MIPOrPaMMHBIC CPEJICTBA U
MaTeMaTHYeCKHE MOJCTU
puOOpPOB U YCTPONCTB
JUTSL UX KOMIIBIOTEPHOTO
MOJICITUPOBAHHUS

Bnanetrs

Bnaneer cnocoOHOCTBIO
CTPOUTH MpOCTeiIne
¢buznueckue u
MaTeMaTHYeCKUe MOJICITH
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK
AIIEKTPOHHUKH H
HAHOYJIEKTPOHUKHU
Pa3IUYHOTO
(YHKIMOHATIBHOTO
Ha3HAYCHUS

Bunsl 3anstuii

e lIHTepakTuBHBIE
IIPaKTUYECKUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHS,

e lIHTepakTuBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,

e lIHTepakTrBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHbIC 3aHATHS,
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e lHTEepakTUBHBIE

e lHTepakTUBHBIE

e JlaGoparopHsbie

e PacuerHas pabora;
e DJK3aMCH;

JIEKLUU; JIEKLUU; 3aHSTHS,

e [IpakTnueckue e IIpakTnueckue e CamocTosTenbHas

3aHATHUS; 3aHATHUS; paborta;

e JlaGoparopHbie e JlaGoparopHbie

3aHSTHS, 3aHSTHS,

o Jlekumu; o Jlekumu;

e (CamocTosiTenbHas e CamocTosiTenbHas

pabora; pabora;

e [loagroroBka k e [loaroroBka k

HK3aMEHY; 9K3aMEHY;
Hcnonb3yemble e Ortuer no e Otuer no e Otuer no
cpencraa nabopaTopHOit paboTe; nabopaTopHOit paboTe; naboparopHoii pabote;
OLICHUBAHUS e Omnpoc Ha 3aHATHIX; e Omnpoc Ha 3aHATHX; e Pacyernas pabora;

e Pacuernas pabora;
e DJK3aMecH;

®opMynupoBKa MOKa3areseil 1 KpUTEPUEB OLICHUBAHUS TaHHON KOMIIETEHIIMH MTPUBEACHA B Ta0IuIe 6.
Tabmuua 6 — [Tokazarenu U KpUTEpUU OLIEHUBAHUS KOMIIETEHIIMU Ha 3Tarax

e DK3aMeEH;

3HAHHUSMH B TOCTPOCHUHU
(bu3HYECKUX U
MaTeMaTHYECKUX
Mojeneit mprudopos,
CXEM, YCTPOMCTB U
YCTaHOBOK AJICKTPOHUKHU
1 HaHODJICKTPOHUKHU
pa3IU4HOrO
(bYHKIIMOHATIBHOTO
Ha3HAYCHMS,

Cocrasn 3Harb YmMmeTb Brnaners
OtmysOo e OO0Onamaer e OOmnamaer nquarmazoHoM e Brianeer
(BBICOKMH ypOBEHb)  (haKTHYECKHMU H MPAKTUYCCKUX YMCHHIA, CIOCOOHOCTBIO CTPOUTH
TEOPETUIECKUMU TpeOyeMbIX JIs IIPOCTENIINE

HCIIOJIb30BaHUS
CTaHJApTHBIX
MIPOrpaMMHBIX CPEACTB U
MaT€MaTHYCCKUX
Moiene mprudopoB u
YCTPOMCTB JIJIsl X
KOMIIBIOTEPHOTO
MOZEJIUPOBAHUS,

(dbuzndeckue u
MaTeMaTu4eCK1e MOACIH
puOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
ANIEKTPOHUKH U
HAHORJIEKTPOHHUKH
Pa3IMYHOTO
(YHKIIMOHAIBHOTO
Ha3HAYCHUS,
aHAJM3UPYET Pe3yJbTaT,
JIeNIaeT BBIBOJIBI;

MPOCTEUIINX
(bu3nIecCKux u
MaTeMaTHIeCKUX
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Xopomo (6a30BbI e 3HaET NPHUHIIMIIBI e CriocobOeH nmpuMeHsTh =~ ® Biameer

YPOBEHB) MIOCTPOEHUS CTaHJapTHHIE CIOCOOHOCTBIO CTPOHTH
MPOCTENIITNX IIpOrpaMMHBIE CPEACTBa = HpOCTEHIIHe
¢buznuecKux u KOMIIBFOTEPHOTO ¢dusnueckue u
MaTeMaTH4eCKUX MOJICTTUPOBAHHUS MareMaTH4eCcKHe MOJIEIH
Mojenel mpuoopoB, MPUOOPOB U YCTPOMCTB 6a3oBoro Habopa
CXEM, YCTPOICTB U CXEMOTEXHUKH; npubOpOB, CXeM,
YCTaHOBOK AJIEKTPOHUKHI YCTPONCTB U yCTAaHOBOK
Y HAaHODJIEKTPOHUKHU AIIEKTPOHUKH U
pa3IMYHOTO HAHOAJIEKTPOHUKH;
(YHKIIMOHATBHOTO
Ha3HAYCHHS,

VYnosierBoputenbH | o OOnagaeT 6a30BBIMU e Cnocoben e [lpu npsimom

0 (TTOpOroBBII OOIIMMY 3HAHUSIMH B WCIOJIb30BaTh HabII0eHNH criocoOeH

YPOBEHbB) 9aCTH TMOCTPOCHHS CTaHJIApTHHIE CTPOHTH POCTEUTIIHE

IporpaMMHBIC CPCACTBA
JJIs1 KOMIIBIOTEPHOT'O
MOACIINPOBAHU

¢busnveckue u
MareMaTu4ecKre MOJCITH
THUIIOBBIX CXEM;
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Mozeien 3aJaHHBIX
CXCMOTCXHHUUYCCKUX BHGKTpI/I‘-IGCKI/IX CX€M,
MIPMHUTHBOB; 0] HaOJIFOIEHUEM;

3 TunoBbie KOHTPOJILHBbIE 32 JaHNUS
Jns peanuzaiiy BBILICTIEPEUUCICHHBIX 3a/1a4 OOY4YeHHS! MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHbBIC
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOIUMBbIE Uil OLICHKH 3HAHWUW, YMEHHI, HaBBIKOB M (WJIM) OMNBITA
NEeSATENILHOCTH, XapaKTePU3YIOIIUX JTanbl (OPMHUPOBAHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHUS
00pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Tembl ONIPOCOB HA 3aHATHAX

— MHWmnynsc. HMMmnynbcHas MOCIENOBATENbHOCTh. YacToTa, CKBa)XXKHOCTb, OTHOCHUTEJIbHAs
JUIATEIBHOCTD.

— IlepexonHble npolecchl, aepruoANYECKUE 3BEHbS

— Kmou ¢ O3. Kimrou 3Be3na. IIpoueccel B OWUIIONSPHOM TPAH3UCTOPE B PEKUME KIOUA.
Hacsiienune Tpansucropa.

— MHorokackaHble yCUJIMTENH Kilacca D U METOMKa UX PaCYETOB.

— OcHoBHBIE TapaMeTpbl HUPPOBBIX HHTETPATBHBIX CXEM.

— Tpurrep ¢ sMMuTepHOU CBs3bIO. POpPMHUPOBAHUE JIOTMYECKHX YypoBHEHl RS- tpurrep Ha
JUCKPETHBIX JIEMEHTAaX.

— Tpurrep. BapuaHTsl cxeM ynpasieHus. MeToauka MpoeKTUPOBAHMUS.

— Knyumwmit MynsTUBHOpaTop Ha OWUIONSAPHBIX TpaH3ucTopax. [IpuHIMIT AEHCTBUS, METOAMKA
pacyera BapuaHThl cxem aBTOKojeOaTelbHbIX MYIbTUBUOpaTOpoB. I[IpuHLIMI AEHCTBHS, METOIUKA
pacuera.

— MynbTuBUOpaTOpsl ¢ TpaHC(HOPMATOPHOU CBSI3bI0 U OJIOKMHI reHeparopbl. PexxuMbl pabOTHI.
BapuanTsl cxeMm, METOIMKA pacyeTa.

— OpnorakTHbli Taiimep 1006BU11

— DJeMeHTbl C OTpULATEIbHBIM CONpOTHBIEHUEM. OIHONEPEXOIHBbI TPAH3UCTOP U €ro
npumenenue. Bapuantsl cxem Ha OIIT, MeToauku pacuera.

— (CXeMOTeXHNYECKUE PEeLIEHUs, IPUHIUI JEHCTBUS U METOJUKH pacyeTa.

— (CXeMOTeXHNYECKUE PEeLIeHUs, IPUHIUI JEHCTBUSA U METOJUKH pacyeTa.

— Marpuust 3V, npeodpa3oBaHue Kofa B HallpsHKEHUE.

— IMUM npeobpazoBarenb. CXeMOTEXHHYECKHE PpEIICHUs, MPUHLUI ACHCTBUS U METOAUKHU
pacyera.

— VCTOYHMKM NHTaHUS HAa OCHOBE KIIOYEBBIX CXeM. CXEMOTEXHMYECKHE DPELEHUs, NMPUHIUI
JNEUCTBUSA U METOIMKU pacyeTa.

— HcrouHMKM nUTaHHs HA OCHOBE KIIFOUEBBIX CXeM. POpMHpOBaHME aIrOPUTMOB YIIPaBICHUS
KJIFOUEBBIMU MCTOYHUKAMM NMUTaHUs. Pacuer.

3.2 JKk3aMeHalMOHHbIE BONPOCHI
. AIIIT — mapasiensHOro THIa.
. ALl — mocneaoBarenbHOrO THUIIA.
. ALII — cnepsiero Tumna.
. ALITI — ABOMHOTO MHTErPUPOBAHUS.
. Marpuunsie ALIL.
. beamarpuunsie ALIIL
. HAII ¢ 1BOMYHO B3BEIICHHBIMU PE3UCTOPAMMU.
. LIAII ¢ marpuueit Tuna R - 2R.
. LIAII 6e3maTrpuyHOro THIIA.
— 10. Kons! npumensiembie B LIAIT u ALII.
— 11. DnemeHTsI U y31bl, BAUstone Ha TO4HOCTh ALIIT 1BOMIHOrO MHTErpUpPOBaHUS.
— 12. DnemenTsl, Baustonye Ha TouHocTh ALII napamiensHOro THNA.
— 13. Tpansuctopssii Kiatod. CBOICTBA, CXEMBI BKJIFOUEHUS, METOJIMKA pacyeTa.
— 14. Teneparop nMHEHHO HApPACTAIOLIETO0 HANpsDKEHUsA. [IpUHIMO NIEWCTBUS M METOAMKA
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pacuera.

— 15. lIpunanun padoter OIIT u meToauka pacuera myasTuBHOparopa Ha OIIT.

— 16. I'JIMH co crabunuzaropom Toka 3apsiaa. [I[puHuum neicTBus, METOIMKA pacyeTa.

— 17.TJIUH co crabunuzaropoM Toka paspsaa. [IpuHimn aeicTBus, METOANKA pacyueTa.

— 18. I'eneparopsl IMHEHHOTO N3MEHSIOMIETOCS HAMIPSHKEHHSI CO CTaOMIM3aTOpaMH TOKA.

— 19. Hecummerpuunslii Tpurrep. [Ipunnun nelcTBus, MeIMKa pacyera.

— 20. Meroauka pacdera 2-X KacKagHBIX KIIOYEBBIX ycuiuTeneld (0a3oBble Memu C
¢dopcupyroummu RC nensimu).

— 21. biiokuHT TeHepaTop B aBTOKOJIE0ATEIILHOM PEKUME.

— 22. I'eneparop JMHEWHO MaIar0NIEro HanpspkeHus. [IpuHIun AeicTBYs, METOIMKA pacyeTa.

— 23, XKnymwmii MyasTUBUOpaTOp Ha OUIONAPHBIX TpaH3ucTopax. [IpuHIMT AeHCTBUS, METOMKA
pacuera.

— 24.ABTOKONEOATENBHBIA MYALTUBHOpaTOp. [IpuHIIMIT NEHCTBUS, METOIMKA pacdyeTa

3.3 Tembl pacueTHBIX padoT
— Knaccuueckuii mynsTuBHOparop Poiiepa;
— JlBomuHO-necaTuuHas B3BemeHHas( 1-2-4-8) marpuiia Ha 12 pa3psiios;
— Marpuna R-2R 4 pa3psiga Ha 0CHOBE TOKOBOI'O CyMMATopa;
— VYcrpoiicTBa Ha MOTYMPOBOIHUKOBBIX MpruOopax ¢ S 1 N xapakTepuCTUKaMU;
— I[IINM npeobpazoBareinb, IPUHIUI ISHCTBUSA U METOIUKU pacyeTa.

3.4 Tembl 1a00paTOpPHBIX padoT
— RC-nenu B ummynbcHBIX yeTpoiicTBax (PopMupyronme mnermn)
— KiroueBble yCTpoiicTBa, pa3sHOBUJIHOCTH KJIIOUEH, IEPEXOAHBIE IPOLECCHl B  KIIHOYEBBIX
ycTpoiicTBax (DNEKTPOHHBIN KITHOY).
— Tpurrep- hopmuposarens (Tpurrep HImunara).
— T'eneparopsl muHEitHO HapacTatomero HanpspkeHus (IJIMH).

4 MetoauyecKkue MaTepHaJIbl
s obecrieueHus mporecca o0ydeHHs W pelIeHUs 3a1ad OOydeHUs! UCIIONb3YIOTCS CIEIYIOIINe
Marepuabl:
— METOAMYECKHE MaTepuajbl, OIpPEACAIOUEe MPOLEIypbl OLEHUBAHUS 3HAHUM, YMEHH,
HaBbIKOB U (WJIM) OMbITA JESITENbHOCTH, XapaKTEpU3YIOIIMX ATanbl (Op-MUPOBAHUS KOMIIETEHLIUH,
comtacHo 1. 12 paGoyeil mporpamMMsl.
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4.4. ba3pl 1aHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIE H MMOUCKOBbIE CHCTEMBI
1. IlarenTHas 6333 PO 10 TOIIOJIOTUsAM HHTCErpaJIbHbIX CXEM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/
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