Mopnucax: OmuTtpnes Muxaun MeHHagnesuny
DN: C=RU, OU=[lleTpo3aBopackuii omnuan
MNrync, 0=ereoy BO Mrync, CN=Amurtpnes
Mwuxaun leHHaguesuy, E=dmitriev@pgups.ru
MecTononoxeHue: 185035 Pecnybnuka
Kapenus, MeTposasoack, yn. AHoxuHa, 4. 16
[ara: 2023.07.12 10:06:00+03'00"

PEJEPATBHOE ATEHTCTBO KEJTESHOIOPOAKHOTIO TPAHCTIOPTA

MegepanbHOe TOCYABPCTREHHOE BIUKETHOC 00PAORATEILHOE YUPeRIeHHEe
BLICHIErO 0OPA3OBAHNS

«llerepbypresuii rocy aaperseminil ynuseperrer nyreii coobuenns
Hyneparopa Aasckeaapa In
(PI'BOY BO NIN'YIIC)
Terposanoacknii prnma MCYTIC

YTBEPKJIAIO
Aupextop hitmana

{ A MI, JImirrpites
w00 ions 20227,

PABOYAS IPOI'PAMMA YHEBHOM AHCHMILINHBI

OILO4. YNEKTPOHHKA 1 MHKPOITPOLECCOPHAS TEXHHKA

S CHCHRAALHOCTH
23,0206 Texmuecicnst MCmAVa T HOABIAKNOTN0 COCTINL REICINLIX JOPOT

Ksuanhuxauus - rexung
BHIL MOAFOTOBKH - 0A30BAR

Mopma oDYveHHS - OMHaN

[Terpozasoack

2022



Pacemorpeno Ha scemanmnn LK iV 4

npotokoaNe ¥ qre éS w237 2042 1,
1 mmw /Mm ZA
g 73

PaGoyan nporpamma yueGuoit awcummaunn O7.04. Daexmpomexsuxa u
Mukponpoyeccopras  mexuuxa  paipaotana  Ha  ocHoBe  (enepaiLHONO
rocyaapcTeeHHoro  obpasosatensHoro crampapra  (aanee @IOC) cpeanero
npoeccnorainio  obpasosanny (awree CIIO) no cneumansuwocty 23.02.06
Texsyeckas  IKCUTYOTALME  NOABMAHOIO  COCTABA  KENCIHLIX  J0POT,
YTBEepAIeHHOTO NpHKason Munmcreperea oGpasosanist n naykun PO or 22 anpesm
2014 r. Ne 388,

Paspaborans nporpavve:
Koros AH., npenoaasarens Bpanckoro dmanana MIYTIC

C wamenenmsimi or 21.11.2022 roaa, nportokon saceaanns [lenarorsueckoro
cosera [Nerposasogckoro Gpuanana INIVTIC or 21.11.2022r. Nel144



COILEPKAHHUE

. IACIIOPT PABOYEN MPOI'PAMMBbI YYEBHOU
TUCIHUIIINHBI

. CTPYKTYPA M COAEPKAHUE YUYEBHOM
TV CHUTIIIAHBI

. YCJIOBUSI PEAJIM3ALIMA PABOYEW ITIPOT'PAMMBI
YYEBHOU JUCHHUIIJIMHBbI

. KOHTPO.J/Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOU JUCHUITJIMHBI

17

19



1. TIACITOPT PABOYEM MPOT'PAMMBIYYEBHOM JUCIIUILINHBI

1.1. O61acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMmma y4eOHOW MUCHUIUIMHBI SBISETCS YaCThIO MPOrpaMMBbI
MOJATOTOBKM CHEMUAIIUCTOB cpeaHero 3BeHa B coorBeTcTBuu ¢ ®I'OC CIIO mo
ciennasibHOCTH  23.02.06 Texnuueckas oxcniyamayus NOOBUNICHO20 COCMABA
Jrcene3nbix 0opoe (6a3oBas MOATOTOBKA).

1.2. MecT0 y4eOHO# AUCHUIIUHBI B CTPYKTYpPe MPOrpaMMbl OJAT0TOBKHU
CIEeNMAJINCTOB CPe/IHEro 3BeHa:

Y4eOHast AMCIUTIIINHA OTHOCUTCS K 00uenpogheccuoHanbHbiM OUCYUNIUHAM
npogeccuonHaibHo2o yaeOHoTo 1UKIIa.

1.3. lean u 3a1a4u yueOHOM TUCUMILVIMHBI — TPeOOBAHUSA K pe3yJibTaTaM
OCBOCHUS Y4eOHOM JUCIHUIIIMHBI

B pe3ynbTaTe ocBoeHUs yueOHOM TUCHUIUIMHBI 00yYarouics JOJIKEH
yMeTh:

U3MEPSATH apaMeTPhl JEKTPOHHBIX CXEM,

M0JIb30BATHCS ANEKTPOHHBIMU IPHUOOpaMHu U 000PYAOBAHUEM.
3HATh:

NPUHLMI PaOOThI U XapaKTEPUCTUKH IEKTPOHHBIX MPUOOPOB,

NPUHIUI pabOThl MUKPOITPOLIECCOPHBIX CUCTEM

B pe3yabraTe ocBOeHHsI Y4eOHOH NUCHUIJIMHBI MPOMCXOAUT MO3TANHOE
(popMupoBanue 3;71eMEeHTOB 00LIIMX M NPO(PECCHOHATBHBIX KOMIICTEHIUI:

OK O01. Beibuparb cnocoObl pemieHus 3aga4  IpodeccuoHaIbHOM
NEATEIBbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. MHcnonb3oBaThb COBpPEMEHHBIE CpEACTBA MOWCKA, aHalIW3a U
UHTepIpeTaunu nHopMaluu 1 UHPOPMAIIMOHHBIE TEXHOJIOTHH ISl BBIIOJIHEHUS
3aJ1a4 Mpo(ecCUOHANBHOMN 1eATEIbHOCTH.

OK 03. I1nanupoBaTh U peaqnu30BBIBATh COOCTBEHHOE MPOQPECCHOHATILHOE U
JMYHOCTHOE pa3BUTHE, PEANPUHAMATEIBCKYIO NEeATEIbHOCTD B
npodeccuoHanbHOU cdepe, UCI0JIb30BaTh 3HAHUS 10 (PUHAHCOBOW T'PAaMOTHOCTH B
PA3IMYHBIX )KU3HEHHBIX CUTYyaI[UsX.

OK 04. DddexTtuBHO B3aUMOJICUCTBOBATh M PpadOTaTh B KOJUIGKTUBE H
KOMaHJI€.

[IK 1.1. DxcrmyatupoBaTh OABUKHON COCTAB KEJIE3HBIX JOPOT.

[1K 1.2. IIpon3BoauTh TEXHUYECKOE OOCIYy)KMBAaHWE U PEMOHT MOABUAKHOTO
COCTaBa JKEJE3HBIX JOPOT B COOTBETCTBHM C TPEOOBAHUSIMM TEXHOJOTUYECKUX
IIPOLIECCOB.

[1K 1.3. ObecneunBaTh 0€30MaCHOCTH ABMKEHHUS MOJIBHXKHOTO COCTaBa.

[1K 2.3. KoHTponupoBaTh U OLIEHUBATH KAYECTBO BBIMOJIHIEMBIX padoOT.

[1K 3.1. OpopMAATh TEXHUUECKYIO U TEXHOJIOTUYECKYIO TOKYMEHTALIHIO.

1K 3.2. Pa3zpabaThiBaTh TEXHOJOTUYECKUE MTPOIIECCHl HA PEMOHT OTAEIBbHBIX
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JETAIE W y3JI0B IOJABHKHOIO COCTaBa JKEJIE3HBIX JOPOr B COOTBETCTBHUHU C
HOPMaTHUBHOW JOKYMEHTAIIUEH.

1.4. KoanyecTBO 4acoB Ha oOcCBoeHHe padoyeil mporpamMmbl y4eOHOM
TUCIHUNJIMHBI:
MakcumanbHas yueOHasi Harpy3ka oOydaromierocst 112 yacos, B ToMm uucie:

oO0s3aTepbHas 4acTh — 82 4Jaca;

BapuaTtuBHasA 4acTb — 30 4acos.

YBenuyeHne KOJWYECTBA YacOB pabodveil MporpamMMBbl 3a CYET BapHUaTUBHOU
JaCTH HAMPABIICHO Ha y21ybieHue 00bEMa 3HAHUH 110 pa3zienaM MpoTrpaMMEI.

MakcumanbHOW yueOHOHN Harpy3ku ooyvatomerocst — 112 gacos, B ToM
qucIie:

00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku oOyuaronierocst — 76 yacos (B
dbopme mpakTHIEeCKON OATOTOBKH — 40 4acoB);

CaMOCTOATENBHOM paboThl 00y4Jaromerocs — 36 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIJIAHBI

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bua yueOHoii padoTsl

Oovem uacos

MaxkcumanbHasi yueOHasl HArpy3Ka (Bcero) 112
Oo0s13aTesqibHAsI ayIUTOPHAsI y4eOHasi HATPY3Ka (Bcero) 76
B TOM YHCIIE:
Ja00paTOPHBIC 3aHATUS 20
JIpyrue BUAbl y4€OHBIX 3aHATUI 56
B ¢popme npakTHyecKo NOATOTOBKHU 40
B TOM YHCIIE:
1abopaTopHbIC 3aHATUS 20
JIpyTUe BUIbI YI€OHBIX 3aHATUI 20
CamocrosiTesibHasi padoTa o0yyarwimuxcs (Bcero) 36
B TOM YHCIIE: 36
MOATOTOBKA K JJA00PaTOPHBIM 3aHSTUSIM M KOHTPOJILHOM padoTe
MIOJATOTOBKA COOOIICHUH WITH MTPE3CHTAIINMA
3aHATHS B UHTEPAKTUBHOU (popme (BUPTYyaIbHBIC IKCKYPCHUH,
rpynmnoBasi paboTa, TBOPUECKUE 3aJaHUsI, METOJI IPOCKTOB)
IIpome:kyTouHas aTTecTaums ceMecTpe NpoBoauTcs B popme rx3amena




2.2. TemaTu4yeckMid IJIAH M COJAEPKAHUE TUCITUTIIIHHBI

HaumenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuaJia, 1a00paTopHbIe 3aHATHS, CAMOCTOSITEIbLHAsI
padora o0y4arommxcst

O0BeM yacoB

Yposenn
OCBOEHUS

1

2

3

4

Pa3znea 1. daekTpoHHbIE
npuodopskI

36

Tema 1.1. ®uzuueckue
OCHOBBI
MOJIyIPOBOHHKOBBIX
npudopos

Conep:kanue y4eOHOT0 MaTepuaJia

CoOcTBeHHas U MPUMECHAs! IPOBOJMMOCTb MOTYITPOBOIHUKOB.

®duznyeckue OCHOBBI 00pa30BaHUS M CBOMCTBA p-nmepexoaa. EMKOCTh p-n-niepexona,
po0oit p-n-nepexoaa

CamocrosiTesibHas padoTa 00y4yaroIuXxcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka k 1a00paTOPHOMY 3aHSITHIO.

[ToaroroBka cooOIIEHN WU TIPE3CHTAIUH.
TemaTnka coo0meHuii WK MPe3eHTAIMIl:
CobcTBeHHast MPOBOJUMOCTD TOTYIIPOBOJHUKOB.
[IpumMecHast poOBOAMMOCTH MOTYTPOBOAHUKOB.
O6pa3zoBanue p-n-nepexoja.

®dusnyuecKue MpoIecchl, MPoXo e B p-n-nepexojae. CBoHCTBa p-n-niepexoa.
BonpTammnepHast XxapakTepUCTHKA p-n-niepexoia.
Emkoctb p-n-niepexona. Buasl mpoboes p-n-nepexona

2,3

Tema 1.2.
IMonynpoBoaHUKOBBIE
THOIbI

Conep:xanue yueOHOro MaTepuaJia

Koncrpyknunsa nnonos.

OCHOBHBIE XapaKTEPUCTUKH U ITapaMeTphl MOJIYIPOBOAHUKOBBIX IHOJIOB.
Knaccuduxaryst mosiynpoBoJHUKOBBIX IMOJI0B, YCIIOBHbIE 0003HaueHUs. MapKUpOBKa,
IpPUMEHEHUE

JlabopaTropHoe 3aHsTHE
1. CHsTHE BOJBT — aMIIEPHOM XapaKTEPUCTUKHU AUOAA.

CamocrosiTe/ibHasi padoTa 00y4Yaruuxcst

PaboTa ¢ KOHCTIEKTOM JICKIUH.

[ToaroroBka K 3amnTe OTYETOB MO JAOOPATOPHOMY 3aHSTHIO.
[TonroroBka cooOIIEHHUH MIIH TIPE3EHTALUH.

TemaTnka coo0meHuii MU MPe3eHTaIUil:




[TomynpOBOTHUKOBEIE TUOBI: BEITPSIMUTEIIbHBIE, CTAOUIUTPOHBI, TYHHEIIbHBIE,

(G OTOAMO/IBI, CBETOINO/IbI, BAPHUKATIHI,

CHJIOBBIC, JJABUHHBIC; YCIOBHBIE 0003HAYEHUS.

TexHOoJIOrus U3roTOBJIEHUS TUOA0B, KOHCTPYKIHS, BBIBOJIbI

JIHO/Ia — aHOJI U KaTOo/I.

[IpumeHeHne noynmpoOBOJHUKOBBIX IHOJI0B, MAPKUPOBKA.

OCHOBHBIE TapaMETPbl MOJTYITPOBOJHUKOBBIX IHOJIOB: HANIPSIKEHUE, TOK, MOIITHOCTh

Tema 1.3. Tupucropbi

Copaepxxanue yyeOHOro MaTepuasa

KoHcTpykuus THpUCTOpOB.

[TpuHUMD 1EHCTBUA TUPUCTOPOB, KIACCH(HUKAIINSA, YCIOBHBIE 0003HAYCHHUS.
OcCHOBHBIE XapaKTEPUCTUKH U TAPAMETPbl TUPUCTOPOB, IPUMEHEHUE

JlabopaTopHoe 3aHsiTHE
2. MccnenoBanue pabOThl THPUCTOPA

CamocrosiTe/ibHas padoTa 00y4YaroIuXcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka K 3amuTe OTYETOB MO JTAOOPATOPHOMY 3aHSTHIO.

BrimontaeHue pedeparos, MOAroTOBKA MPE3CHTALIUMN.

TemaTnka coo0meHUii WK MPe3eHTAIUI:

[TpuHIUIT AEHCTBUS TUPUCTOPOB. JIMHUCTOPHI, TPUHUCTOPHI, CAMUCTOPHI, CHIIOBBIC,
JIABUHHBIC, YCIIOBHBIE

0003HaYCHMS.

TexHonoTHs N3roTOBICHUS TUPUCTOPOB, KOHCTPYKIUSA, BBIBOABI TUPUCTOPA — aHO U KAaTOMH,

YIPABIIAIOIIUN DIIEKTPOL.
[IpuMeHeHne THPUCTOPOB.
ITapameTpbl THPUCTOPOB: HAIIPSHKEHUE, TOK, MOIIHOCTh, MAPKUPOBKA

2,3

Tema 1.4. Tpansucropsbi

Copnepxanue yueOHOIro MmaTrepuasa

[Tpunimun peictBus, kinaccudukanus TpaH3UCTOPOB,
yciioBHbIE 0003HaueHHs. OCHOBHBIE XapaKTEPUCTUKU U
napaMeTpsl TpaH3UuCTOPOB. CXeMbl BKIIIOUEHUS
OUMOJISIPHBIX TPAH3UCTOPOB. PexxrMbI paboThI

2-3

JlaGopaTopHble 3aHATHSA
3. CHsITHE BXOAHBIX U BBIXOJIHBIX XapaKTEPUCTUK TPAH3UCTOPA.

CamocrosiTeibHAas padoTa 00y4yaommxcst
PaboTa ¢ KOHCTIEKTOM JICKITUH.

2,3




[ToaroroBka K 3amiMTe OTYETOB MO Ja0OPATOPHBIM 3aHATHSIM.

[ToaroroBka coOOIICHMIA WK TTPE3CHTAIHIA.

TemaTuka co00IEHUI UM Pe3eHTALUIN:

[IpuHIMI [EeHCTBHS TPAH3UCTOPA, TPAH3UCTOPHI P- U N- IPOBOJIUMOCTH.

Knaccudukanus TpaH3ucTopoB, yCiI0BHbIE 0003HaueHus1. Cxema BKIIOUEHHUS TPaH3UCTOpa
¢ o6mmM dmMuTTepoM. CTaTUYECKUI U HArPy309HBIN pexkuMbl paboThl. CXema BKIIFOUCHUS
TpaH3HuCTOpa ¢ 001IeH 6a30ii. CTaTHYECKUH U HArPY30YHBIA PeKUMBI padb0Th. Cxema
BKJTFOUEHHSI TPAH3UCTOPA C OOIIUM KOJJICKTOPOM (3MUTTEPHBIN TOBTOPHUTEIIH ).
Craruueckuii ¥ Harpy304HbIA PeXXUMBI pa0d0THL. KiTtoueBoit peskuM paboThl TPaH3UCTOPA.
OcHOBHBIE XapaKTEPUCTUKH U MTaPaMETPhl OUMOJSIPHBIX TPAH3UCTOPOB, IPUMEHEHHE,
MapKHUpOBKa

KonTposbHnas padora
Pacuer mapaMeTpoB TpaH3UCTOPOB MO BXOTHBIM U BBIXOJHBIM CTaTHYECKUM
XapaKTEPUCTHUKAM.

Tema 1.5. UnTerpanbHbie
MHKPOCXeMbI

Conep:xxanue yueOHOro MaTepuaJia

ITonsTHe 06 9JICMCHTAaX, KOMIIOHCHTAX MHTCTPAJIbHBIX MUKPOCXEM; aKTUBHBIC U ITACCUBHBLIC
3JIEMEHTHL. Y POBEHb

HHTErpaIuy.

Knaccudukanus nHTerpaibHbIX MUKPOCXEM, crcTeMa 0003HaueHU !

CamocrosiTe/ibHasA padoTa 00y4YaroIuXcst

Pabora ¢ koHcniekToM sekiun. [ToaroToBka cooOIIeHNI WK TTPE3EHTAIHIA.
TemaTnka coo0meHuii UIU MPe3eHTaAIUil:

AKTHUBHBIE U [TACCUBHBIE JIEMEHTBI MUKPOCXEM: JUOJIbI, TPAH3UCTOPHI,
pe3ucTopsl, KoHAeHcaTopsl. Kinaccudukanys u Ha3HAaYeHUE WHTErPaTbHBIX
MUKPOCXEM. AHAJIIOTOBBIE U IIU(PPOBBIE MUKPOCXEMBI

Tema 1.6. Iloxynposoa-
HHUKOBbIE GOoTONPHOOPHI

Coaep:xanue yueOHOro MaTepuaJia

®dortope3nuctopsl, GOTOAUOABI, HOTOTUPUCTOPHI, (POTOTPAH3UCTOPHI, CBETOIHOBI: UX
MMPUHIUIL HGfICTBHSI, YCJIOBHBIC

0003Ha4YeHMsI, TPUMEHEHHUE.

OnTpoHBl, TPUHLIKI AEUCTBUS, YCIOBHBIE 0003HAUYEHHUS, 007aCTh IPUMEHEHHUSI

2-3

JlaGopaTopHble 3aHATHSA
4. UccnenoBanue paboThl reHEpUpYOMEero (oToauoa.

CamocrosiTeibHAas padoTa 00y4yaommxcst
PaboTa ¢ KOHCTIEKTOM JICKITUH.
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[ToaroroBka K 3alIUTe OTYETOB IO JIAOOPATOPHBIM 3aHSATHSIM.

[ToaroroBka cooOIICHMIA W MTPE3ESHTAIIHIA.

TemaTuka coo01eHuil, pedpepaToB WU MPe3eHTALUI:

dotope3ucTopsl, PoToANOBI, GOTOTUPUCTOPHI, (POTOTPAH3UCTOPHI, IPUHITUI JCHCTBUS,
NpUMEHECHHE.

CBeToIM0/ b1, MPUHIIMIT ACUCTBUS, IPUMEHEHHE.

[ToynpoBOTHUKOBBIE JIa3ePbl, IPUHIUI JSHCTBHS, TPUMEHCHHUE.

OnTpoHbl, pa3HOBUAHOCTH, IPUHIIMIT JCHCTBUS, YCIOBHBIE 0003HAUYEHUS, IPUMEHEHHE.
TepMuCTOpBI, IPUHINT JEHCTBHSI, YCIOBHbIE 0003HA4YEHUsI, IPUMEHCHNE

Paznen 2. DiekTpoHHbIE
YCWIMTEIU ¥ TeHePaToOPbI

24

Tema 2.1. D1eKTpOHHBIE
YCHIIMTEIH

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukaius ycumuTenei, CTpyKTypHast cXxeMa YCHIUTEIIs.
OcHOBHBIE XapaKTEPUCTUKH U TAPAMETPBI YCUITUTENEH.

PesxuMbl paboThI YCUITUTEIICH.

MHOFOKaCKaI[HI)IG YCUIIUTCIIN HAITPAKCHHA.

JIBYXTaKTHBIC YCUIIUTEIH MOLTHOCTH.

YcunuTel NOCTOSSHHOIO TOKA. Y CUIIMTEIN Ha TYHHCJIBHBIX AUOAaX.

JlaGopaTtopHoe 3aHsiTHE
5. MccrnenoBanre OCHOBHBIX TapaMETPOB AIEKTPOHHOTO YCHIIUTEISL.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst

PaboTa ¢ KOHCTIEKTOM JICKITUH.

[ToaroToBka K 3aIuTe OTYETOB MO JAOOPATOPHOMY 3aHSATHUIO.
[ToaroroBka cooOUIeHUH WM PE3eHTALUH.

TemaTnka coo0meHuii UK MPe3eHTAIUIl:

Knaccugukanus ycunutenei, CTpyKTypHas cXxeMa yCHIUTEls.

OcHOBHBIE XapaKTEPUCTUKH U NapaMeTpsl ycunuteneid. OOpaTHast CBSI3b B yCUIIUTENSAX.
PexxuMbl paboThl yCUITUTENEH.

VYeunurenu HanpsoKeHUs!, TPUHIMI paOOThI.

YcunuTenu MOIIHOCTH, IPUHIIMIT PAOOTHI.

OrnepaliMOHHBIE YCUIIUTENN, CXEMBbl YCHIINTENEH HANIPSHKEHUS Ha ONEPAIlMOHHOM YCHIIUTEINE

Tema 2.2. J1eKTPOHHbBIE
reHepaTopbl

Copepxxanue yueOHOIro MaTepuasa
Knaccudukanus 31eKTpOHHBIX TeHEPaTOPOB.
['eHepaTopbl CHHYCOUAAIBHBIX KOJIeOaHUN 1

2-3

10




nuinoo0pa3Horo Hanpsikenus. Cxema, MPUHIIMIT
paboThI. DIEKTPUUECKUE UMITYIIBCHI.
Knaccudukanus, ocHOBHbIE TapaMeTPBhI.
CHUMMETpHUYHBII MyJIbTUBHOPATOD.
OnnoBubparop. Tpurrep. biokuHr-reneparop.

JlaboparopHoe 3aHsiTHE

6. MccnenoBanue paboThI TeHEpaTOpa MHII000Pa3HOTO HANPSHKCHUSI.

7. CHsITHE XapaKTePUCTHK MYJIbTHBHOpATOpa, aHAIH3 €r0 padOThI C TOMOIIIBIO
ocruiorpada.

CamocrtosiTe1bHast padoTa 00y4yarommxcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka K 3aIuTe OTYETOB 110 JJAOOPATOPHBIM 3aHATHUSIM.
[ToaroToBka cooOLUIeHUH WK Tpe3eHTalUH.

TemaTnka coo0meHuii WK MPe3eHTAIUiIl:

Knaccugukarus 31eKTpOHHBIX T€HEpaTOPOB.

Asroreneparop tuna RC Ha AUCKPETHBIX dJIEMEHTaX, IPUHIUIT PaOOTHI.
Cxema reneparopa tuna RC Ha onepaliluOHHOM yCUIIMTEIE.

[IpuHuun paboThl KBapLIEBOIO PE30HATOPA.

Cxema KBapLeBOro reHeparopa.

Knaccudukanus 3neKTpu4eckux UMITyIbCOB. [lapaMeTpsl HMITYIIbCOB.
PaboTa cxeMbl CHMMETPUYHOTO MYJIbTUBHOpATOpa Ha AUCKPETHBIX HJIEMEHTaX.
Cxema MyJIbTHBHOpaTOpa Ha ONEPALlMOHHOM YCUITUTEIIE

2,3

Pa3pen 3. UcTrounukn
BTOPUYHOI0 NMUTAHNUS

16

Tema 3.1. Heynpasasiembie
BBINPSIMUTEJIN

Conep:xxanue yueOHOro MaTepuaJia

Knaccudukanus BeIIPSIMUTEICH.

[Tpunnun aericTBust 0JHO(DA3HBIX BHIIPIMUTENEH, BpeMEHHbBIC IUarpaMMbl HAllPSKEHUH,
OCHOBHBIE ITApaMETPHL.

TpexdazHble BRITPIMUTENN, IPUHIUT TEHCTBHUS, Bp€MEHHBIE TUarpaMMbl

JlabopaTopHoe 3ansiTHE
8. UccnenoBanne hopmbl HAMIPSIKEHUS ¥ TOKA OTHOTIOIYTIEPHOTHOTO H
JIBYXITOJIyTIEPUOJHOTO BBIIPSIMUTEIIS.

CamocrosiTeibHAas padoTa 00y4yaommxcst
PaboTa ¢ KOHCTIEKTOM JICKITUH.

2,3
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[ToaroroBka K 3amuTe OTYETOB MO JAOOPATOPHOMY 3aHSTHIO.

[ToaroroBka coOOIICHMIA WK TTPE3CHTAIHIA.

TemaTuka J1J151 NOATOTOBKH COOOIIEHUA WJIN MPe3eHTAIUIA:

Knaccudukanus BEIIPSIMATEICH.

OpnnodazHblil OTHOMOTYIEPUOAHBIN BBIPSIMUTEID; IPUHIIMIT JCHCTBHS, BpEMEHHbBIE
JMarpaMMbl HaIlIpSOKEHUH,

CpeHee 3HaUeHHE BBINPAMIICHHOIO HAIPSKEHUs, TPUMEHEHUE.

Onro(ha3HbI IBYXITONYTIEPUOTHBINA BRIIPSIMHUTENH CO CPEAHEH TOUKOM; MPUHIIHIT JCHCTBHUSA,
BPEMEHHBIE T1arpaMMbl

HaIpsHKEHUH, CPEAHEE 3HAUEHUE BBIPAMIICHHOTO HANPSKEHUS, IPUMEHEHHUE.
OnnodaszHblif MOCTOBO BBHITPSIMUTENb, IPUHITUI JEHCTBUS, BPEMEHHBIEC JUArpaMMbl
HaIpsDKEHUH, CpeiHee

3HAUYEHHE BBIIPSMIICHHOTO HAIPSKEHUs, IPUMEHEHUE.

Tpexda3zHblil BEIMPSIMHUTEIND, BHITTOJIHEHHBIN 10 CXeMe «3Be3/1a JIapnoHOBay; MPUHIIUI
JICCTBUSI, BPEMEHHbIE JUarpaMMBbl, IPUMEHEHUE

Tema 3.2. YnpaBasiemble
BBINPSIMHTEJIH

Coaep:xanue yueOHOro MaTepuaJia

[TpuHIMn neiicTBus ynpasisieMbIX BhIIpsMuUTenei. BpemenHsle
nuarpammsbl. [Ilpumenenue. Oco6eHHOCTH Tpex(a3HbIX YIPaBIIIEMbIX
BhInpsiMutesied. CuctemMa ynpapJieHus: BIIPSIMUTEISIMU

CamocrosiTesibHas padoTa 00y4YaroIuXcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka cooOIIeHUI WU TTPE3EHTAIIUH.

TemaTnka coo0meHUIT WK NIPe3eHTAIMI:

[IpuHIMIT NENCTBUA YIIPABIISIEMBIX BBIIPSIMUTENEH HA IPUMEPE
onHO(a3HO cxembl. OCOOEHHOCTH TpeX(Pa3HbIX YIPaBIIEMbIX
BeIIpsMUTENEl. [IpuMeHeHne ynpaBiasieMbIX BBITIPSIMUATENICH

2,3

Tema 3.3. CriaakuBamwoime
(puabTpsI

Copepxanue yueOHOIro MaTepuasa

Haznauenue u knaccudukanus GuibTpoB.

CrnaxuBaroniye GUIbTPhI C TACCUBHBIMU 3JIEMEHTAMH: €MKOCTHbBIE, HHTYKTHBHBIE.
[TpyuHIMT KecTBUS.

Koadduument crnaxupanus.

OnHO3BEHHBIE U MHOTO3BEHHbBIE (DUIIBTPHI.

AKTUBHBIE (UIIBTPHI

CamocTrosiTeibHAsA padoTa 00y4alOIMXCs
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PaboTa ¢ KOHCIIEKTOM JICKIIHH.
[ToaroroBka coOOOIICHMIA WK MTPE3CHTAIHIA.

TeMaTuka coO0LIEHUI UM MPe3eHTALUIN:
Hasnauenue u kinaccudpukanus GuibTpos.
I'-06pa3zubiec RC- u LC- GunbTphl, NpUHIIAT JEHCTBUSA.
[1-00pa3Hblif macCUBHBIN HUIBTP.

[TonsiTue «akTUBHBIE (QUIBTPHIY

Tema 3.4. CTabnuszaTopsl
HANPSKEHUs M TOKA

Coaep:xanue yueOHOTo MaTepHaJia

Knaccugukamnus crabuimzatopos, npuMeHenne. [Ipuniun paboTel mapaMeTpruyecKoro
crabunu3aTopa HanpspkeHus. [IpuHimn paboThl KOMIEHCAITMOHHOTO cTabMIn3aropa
HanpspkeHns. KomneHncannoHHbIi cTabuim3aTop Toka

JlaGopaTropHoe 3aHsiTHE
9. UccnenoBanue napameTpuyeckoro cTabMiIn3aropa HaupsuKeHus

CamocrosiTesibHas padoTa 00yYarOIuxcst

PaboTa ¢ KOHCIIEKTOM JICKIIHH.

[ToaroroBka K 3aluTe OTYETOB MO JAOOPATOPHOMY 3aHSTHIO.
[ToaroroBka cooOIIeHMI WU TTPE3EHTAIUH.

TeMaTuka coO0IEHUI WM MPe3eHTALUIN:

Kiaccudukanus ctabuimm3aTopoB, IPUMEHEHHE.

[Tpuniun paboThl MapaMeTPUIECKOTO CTAOMIMN3aTOPA HAMIPSHKESHUS

Pasznea 4. Jloruueckue
yCTpOiicTBa

19

Tema 4.1. Jloruueckne
3J1eMEeHThI LU (PPOBOH
TeXHUKH

Conep:xanue yueOHOro MaTepuaJia

Jlornueckue snementsl 1, JIN, HE. YcnoBHBIe 0003HaYeHUS, TAOIUI[EI HCTUHHOCTH.

Jlormueckue 3eMeHTbl Ha pejie U MOJyNPOBOJHUKOBBIX TPHOOpax.
Jlornueckue 351eMEHTBI B UHTETPAJIBHOM MCIIOJIHEHNUH, TIPUHIIUIT
paboTHL.

2-3

JlabopaTopHoe 3ansiTHe
10. UccnenoBanue paboThl JOTUYECKUX JIEMEHTOB

CamocrosiTeibHas padoTa 00y4yaommxcst

Pabora ¢ koncniekToM sekiun. [IoAroToBka K 3amuTe 0OTYETOB M0 JJAOOPATOPHOMY
3aHATHIO.

[ToaroroBka cooOIeHN NN TPE3EHTAIUH.

TemaTnka coo0meHUii WK Pe3eHTAIMIl:
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Jlornueckue snementsl U, UM, HE. YcaoBHbIe 0003HaUeHMs1, Ta0IMIIAa HCTUHHOCTH.
OcHoBubie 0a3ucHble orudeckue dneMmentsl U-HE, MJIM-HE. YcinoBHble 0003HaueHNs,
TaOIUIBI ICTUHHOCTH.

Onement M-HE B nuHTErpagbHOM HCIIOJTHEHUH, IPUHIUT PAOOTHI

Tema 4.2. KomOnnanuonnunie
nudposeIe ycTpoiicTBA

Conep:kanue y4eOHOT0 MaTepuaJia

KoMOunanmnonusie udpoBbie yCTpoHCTBA: mUGpaTop, ASMHPpPaTOp, MYyJIBTUILICKCOD,
JeMYIIbTHILIEKCOP,

MOJIyCYMMATOp, CyMMaTop. Y CIIOBHBIE 0003HAYCHHUS, HA3HAYCHHUE BBHIBOJIOB, IIPUMEHEHUE

CamocrosiTesibHAsi padoTa 00yYarOmmXxcst
PaboTta ¢ KOHCIIEKTOM JIEKIHH.
[ToaroroBka cooOIIEHN WU TPE3CHTAIUH.

TemaTnka coo0meHUii UIH MPe3eHTAIUI:

Kombunarmonsslie nndpoBbie YCTpoiicTBa: mudpartop, aemmddpatop,
MYJIBTHIUIEKCOP, IEMYIIBTHUILIEKCOP, TOIYCyMMaTOp, CyMMaTop. Y CIIOBHBIE
0003Ha4YeHMsI, HA3HAYCHHE BBIBOJIOB, IPUMEHEHUE

Tema 4.3.
ITociaenoBaTe ILHOCTHLIE
uudposbie ycTpoicTBa

Coaep:xxanue yueOHOro MaTepuaJia

[TocenoBarenbHOCTHBIE IU(PPOBBIC YCTPONCTBA: TPHUITEP, CUCTUUK, PETHCTP. Y CIIOBHBIC
0003HaYEHUs, HA3HAUCHHE

BBIBOJIOB, IPUMEHEHUE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-tpurrep; npunium padboThl, TaOIUILI HCTHHHOCTH

CamocrosiTe/ibHas padoTa 00y4YaroIuXcst

Pabora ¢ koHcniekToM siekiun. [ToAroToBka cooOIIeHNI WK MTPE3EHTAIHIA.

TemaTnka coo0meHuii WU MPe3eHTAIUIl:

[TocnenoBaTenbHOCTHBIE IU(POBBIE YCTPOICTBA: TPUTTEP, CUETUUK, PETHCTP. Y CIIOBHBIE
0003HaYCHUS, HA3HAUCHHE

BBIBOJIOB, IPUMEHEHHUE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-tpurrep, npuniun paboTsl, TaOJIUIbI HICTUHHOCTU

2,3

Paznen 5.
MuxkponpoueccopHbie
CHCTEMBI

17

Tema 5.1.
HoaynpoBoaHuKOBast
nmamMiaThb

Conep:xaHue yuedOHOro MaTepuaa

Hasnauenue u kiaccuukanus 3alOMUHAIONINX YCTPOUCTB.

Cratudeckne, TMHAMUYECKHE, TIepEporpaMMHUPyeMbIe 3aTIOMUHAIOIIHE YCTPOUCTRA.
Omm-namsate. O0nacTh

14




IMMPUMCHCHHA

CamocTtosiTeibHast padoTa 00y4yaommxcst

Pabota ¢ koHcniekToM siekiuu. [ToaroToBka cooOIeHUH WM Tpe3eHTAITHH.
TemaTnka coo0meHUii WK Pe3eHTAIUI:

Knaccudukanms 3aioMuHAIOMUX YCTPOMCTB.

Craruueckue, JUHAMUYECKHUE, EPENPOrpaMMHUPyEMbIEC 3alIOMUHAIOIINE YCTPONUCTBA;
Ha3Ha4YeHHue, 00J1acThb

npumenenus. [loustus ROM, RAM, CMOS-niaMATh, K31I-11aMSITh.

Dd1I-1aMATh, UCIIOJIB30BAHUE BO BHEITHUX 3alIOMUHAIOIIMX YCTPOMCTBAX

Tema 5.2. AnaJioro-

nu@posbie U mudpo-
aHAJIOrOBBIE YCTPOIiCTBA

Conep:xkaHue y4eOHOro MaTepuaja

[udposas 06pabOTKa ITEKTPHUUCCKUX CUTHAIIOB: AMCKPETU3AIMS, KBAaHTOBaHUE. [[pUHIIATT
paboTel aHanoro-1uppoBoro nmpeodpazosaress, npuMeHeHue. [IpuHImn padboTel U pPo-
AHAJIOrOBOT'0 MPeoOpa3oBaTesis, MPUMEHCHHE

CamocrosiTe/ibHas padoTa 00y4YaroIuXcst
Pabora ¢ koHCIIeKTOM JieKIuH. [10AroToBKa COOOIICHMI WIH MTPE3CHTAIHIA.

TeMaTuka coO0IEHUI WM MPe3eHTAUIN:

Hudposas 06paboTKa MEKTPUIECKUX CUTHAJIOB: AUCKPETHU3AIUs, KBaHTOBaHHE. YacToTa
JMCKPETU3aLUH, YPOBHU

kBaHTOBaHus. Teopema KotenbaukoBa (HaiikBucra-1llennona). Paspsanocts.

[puHumn paboThl aHATOTO-IU(PPOBOTO MpeodpazoBarelisi. Y CIIOBHbIE 0003HAYCHHS,
pUMCHEHHE.

[Mpuanun pabotel dpo-aHanoroBoro npeodpazoparesns. Y CIOBHbIE 0003HAUCHHS,
[IPUMEHEHUE

Tema 5.3. Muxponpouec-
copbl

Coaep:xanue yueOHOro MaTepuaJia

CrpykTypa mporeccopa, Ha3HauYeHHE CTPYKTYPHBIX OJIOKOB. APXHUTEKTYypa MPOIECCOPOB.
CISC-, RISC-, VLIW-nponeccopsl. MUKponpoLeccopsl, pa3HOBUIHOCTH, IPUMEHEHUE.
[udpossie cUrHABHBIE IPOIIECCOPHI, TPUMEHEHNE. MUKPOKOHTPOJUIEPHI, CUCTEMBI Ha
KpHUCTaJjie, IPUMEHEHHE

CamocrosiTesibHas padoTa 00y4yarouxcst

PaGora ¢ xoHciekToM Jekiuu. [ToaroToBka cOOOIIEHHI WK MTPE3EHTAIHIA.

[ToaroroBka K 3K3aMeHY.

TemaTnka coo0IeHUIT U NIPe3eHTAIMI:

CrpykTypa mporeccopa: apuhMeTHKO-TOTHIECKOE YCTPOHCTBO, YCTPOHUCTBO YITpaBJICHHUS,
BHYTPEHHSIS 11IMHA,
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BHYTPEHHSS IaMATh, PETUCTPBI KOMaH[, apeca, JaHHBIX.
[onsarue apxurtekTypsl ¢pon Heiimana, rapBapICKO apXUTEKTYPHI.

komang (RISC),

MIPOIIECCOPBI CO CBEPXIJTMHHBIM KOMaHIHBIM clioBoM (VLIW). IIpousBoaurenu,
MIpUMEHEHUE.

[{udpoBble cUrHANbHBIE TPOIECCOPDI, X TPUMEHEHUE.

MUKPOKOHTPOJIEPHI, CUCTEMBI HA KPUCTAILJIE, IPUMEHEHHIE

[Tpoueccopsr ¢ nmonabiM HaO0poM koMan 1 (CISC), mporieccopbl ¢ COKpaIieHHBIM HA00pOM

Bcero

112

I[JBI XApaKTCPUCTHUKH YPOBHA OCBOCHHA yt{e6H0r0 MaTcpuajia UCIIOJIB3YIOTCA CIICAYIOIIUC 0003HAYCHMS:

1 — 03HaKOMUTENBHBIN ( y3HaBaHUE paHee U3YYECHHBIX 00BEKTOB, CBOMCTB);

2 — penpoayKTUBHBIN (BBIOJIHEHUE JAEATEIHLHOCTH 110 00pa3ily, MHCTPYKIIUU WU TIOJT PYKOBOJICTBOM);

3— HpOIIYKTHBHBIﬁ (HH&HHpOBaHI/IG N CaMOCTOATCIbHOC BBITIOJTHCHUC ACATCIIBHOCTHU, PCIHICHHC HpO6JICMHI>IX 3a,uaq).
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3. YCJIOBUSI PEAJTU3AIINN PABOYEN ITPOTPAMMBI YYEBHOM
JUCHUIIIAHBI

3.1. MarepuaJIbHO-TeXHUYECKOE O0ecevYeHue

Peanuzanmio pabodeid mporpamMMmbl y4eOHOW MHCIMIUIMHBI OOECTIEYMBACT
nabopaTopus DJEKTPOHUKA M MHUKPOIPOIIECCOPHON TEXHUKH.

O6opynoBanue  jmabopatopud W pabouux  MecT  J1abopaTopuu:
cneyuanu3uposannas — yueouas mebenv: pabouee Mecmo — npenoodasameis,
0bopyoosannoe Komnviomepom -1 wim., yuenuuyeckue cmoivl — 0gyxmecmuvie — 15
wm., cmyavs - 30 wm., cmoavl OemoHcmpayuouwvie — 2 wm. Texuuueckue
cpeocmea obyuenus: npunmep — I wm. YuebHO-Hacnsa0Hble nocobus: cmeHOvl
memamuydeckue — 6 wim., CmeHO 0eMOHCMPAYUOHHBIU « TUpUCMOpPHDBILL pe2ynamop
Hanpsiocenusi 2enepamopa 21'B-003», cmeno OemoHcmpayuoHusli  «/JuoOombili
02paHUyUmMenb HANPsNCeHUs), MemoouiecKkue peKoMeHOayuu no EblNOJHEeHUIO
npakmuieckux 3awamui u jaabopamopHulx padbom. ObopydoeaHue: cmeHO
nabopamopusiii « Yuueepcanvruvii - OABT» - 6 wm., cmeHO 1abopamopHulil
«llpomonexmponuxy - 6 wm., YHUBEPCANbHLIU UCMOYHUK numanus — 1 wm.,
2eHepamop CuecHano8 Huskouacmomuwviii — I wm., ocyunnoepagh — 1 wim.

3.2.AndopmanmonHoe odecnevyeHne o0yueHmst
[lepeuenp pekoMeHAyeMON ydeOHOW JuTepaTypbl, HH(POPMAIIMOHHBIX
pecypcoB cetu MHTEpHET.

OcHoBHas yueOHas uTeparypa
1. Munenuna, C. A. DJIEKTPOHHKA U CXEMOTEXHHUKA : yYEOHUK M MPAKTUKYM
Ui cpeaHero mpodeccuoHanbHoro obpaszoBanusi/ C. A. MusieHuHa ; 1oj
penakiueit H. K. Munenuna. — 2-e usn., nepepab. u jgomn. — Mocksa :
M3parensctBo  Opaiit, 2019.—  270c. —  (Ilpodeccuonanpuoe
obpazoBanue). — ISBN 978-5-534-06085-0. — Tekct : anekTpoHHblii / DBC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/438024

JlonoyiHuTeNbHAS yueOHas IUTEpaTypa
1. Munos3zopoB, O.B. OCHOBBl JJIEKTPOHUKH : YYEOHUK JJII CPEAHEro
npodeccuonanbHoro odpaszosanusi / O. B. Munos3opos, U. I'. [lankoB. — 6-

e u3a., mepepab. m jgom. — MockBa : M3marensctBo HOpaiit, 2021. —
344 c. — (Ilpodeccuonanpnoe obpaszoBanue). — ISBN 978-5-534-03249-9.
— Texker : oanekrponnbii // ObC IOpaiit [caiit] — URL:

https://urait.ru/bcode/469657
2. bepukamBunu, B. . DnexkTpoHWKa U MHUKPOAIJIEKTPOHUKA: UMITYJIbCHAS U

nudposas AJIEKTPOHUKA : yaeOHOe nocodue TUTS CPEIHETO
npodeccronansHoro odpaszoBanus / B. I1I. bepukamBunu. — 2-e u3f., ucmp.
u gon.— MockBa: HMzmarensctBo  HOpaiit, 2021.— 242c¢.—

(ITpodeccuonanshnoe odpazoBanue). — ISBN 978-5-534-06256-4. — Tekcr :
anexktpoHHbIl // ObC FOpaiit [caiit]. — URL: https://urait.ru/bcode/473315
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3.3. Bbimoanenne TtpedoBannii PI'OC B yacTH HUCHOJIL30BAHUS
AKTHBHBIX U HHTEPAKTUBHBIX (POPM 00yUeHHUs
B nmensx peanmuzanuu KOMIETEHTHOCTHOTO MOAXoAa padodas MporpaMma
IpeIycMaTpuBacT B 00pa30BaTEIbHOM IIPOLIECCE AKTUBHBIX M WHTEPAKTUBHBIX
(GopM mpoBeneHUS 3aHATUM B LENAX (POPMUPOBAHUS U Pa3BUTUS OOLIUX U
po(heCCUOHATIBHBIX KOMIIETEHIIUH:
Tema 2.2. Tpurrep, OJIOKUHI-T€HEpAaTOp: Ha3HAUYECHUE, NMPUHIUN JCHCTBUS,
PEXUMBI pabOThI U UX MapaMeTpsl B POpME METOAUKH «MO3TOBOTO HITYPMay.
Tema 2.2. MynbTuUBHOpaTOp, OTHOBHOpATOP: HA3HAYCHHE, MPUHIUN ACHCTBHS,
PEXUMBI pabOThI U UX MapaMeTpsl B POpMe METOAUKH «MO3TOBOTO IITYPMa.

3.4 Hcnosb30BaHuE CPeICTB BbIYMCJIMTEJIbHOW TEXHMKH B Ipolecce
00y4eHus

Pabouass mnporpamma mpeaycMaTpUBAaeT MCIOJIb30BAaHUE MEPCOHAIbHBIX
KOMIIBIOTEPOB 00YyYarOIIMMHUCA B XOJAE MPOBEACHUS CIEAYIOLUX J1abOpaTOPHBIX
3aHATUM:

Jlaboparoproe 3ansitue Nel. CHsTHE BOJBT — aMIEPHOM XapaKTEPUCTHKU
IUOJ1A.

Jlaboparoproe 3anaTue Ne2. CHATHUE BXOJHBIX U BBIXOJHBIX XapaKTEPUCTUKU
TPaH3UCTOPA.

JlabopaTtophoe 3ansaTue Ne 4. UccnenoBanue paboTbl THPUCTOPA.

JlabopaToproe 3ansatue Ne 13. HccnemoBanue paOOThl T€HEPUPYIOLIETO
dboToanoa.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEEHOU

JUCHUIIIAHBI

OneHka KayecTBa OCBOEHUs Y4YEOHOM JUCUMIUIMHBI BKJIIOYAT TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTHU U IPOMEKYTOUHYIO aTTECTALMIO.
Texymuil KOHTPOJIb YCIEBAEMOCTH OCYILECTBIICTCS IPENOAABaTEIeM B
IIPOLIECCE TNPOBEACHUS NPAKTHUYECKUX 3aHATHM, TECTHPOBAHMS, a TaKKe
BBITIOJTHEHHS] OOYYalOIIMMKCS WHIUBUAYAIbHBIX 3aJlaHUd B COOTBETCTBHH C
(OHIOM OIIEHOYHBIX CPEACTB MO Y4EOHOH TUCIUTUIIHHE.

Pe3ysabTarsl 00y4yeHus
(ocBOEHHBIE yMeHMSs, YCBOCHHbIE 3HAHMS)

®opMBbI 1 METOIbI KOHTPOJIA H
OLIEHKH Pe3yJIbTATOB 00y4YeHuUsl

ymenus:
HU3MCEPATDH ITapaMCTPhI 3JICKTPOHHLIX CXEM

I0JIB30BAThCS AIEKTPOHHBIMU IPUOOpaMU 1
000pynOBaHUEM

3HAHUSA:
HPUHLAI PAOOTHI M XapaKTEPUCTUKHU IEKTPOHHBIX
pubOOpoB

IPUHLMI paOb0Thl MUKPOIIPOLIECCOPHBIX CUCTEM

- YCMHbBIU ONPOC

- NUCbMEHHBIL ONPOC

- mecmbl

- camocmosamenvHas paboma
- KOHMPONbHASL paboma

- 1abopamopHoe 3anamue

- 9K3aMmeH
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