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1 IIACIIOPT PABOYEN ITPOIr'PAMMBI YUEBHOM JUCIIUITLIMHBI

1.1 O6nacTs npuMeHeHHs padoyeil MPOrpaMMbl

Pabouast mporpamma y4e6Ho# aucuprumiael OI1.04 JeKTpOHHAasA TeXHWKA SIBISETCS YacTbiO
TporpamMMbl MO/ITOTOBKY CIeLaJucTOB cpefiHero 3BeHa (manee - [ITICC3) B cootBetcTBUM ¢ PI'OC 151
cneranbHOCTH  27.02.03  ABTOMAaTWKa M Te/JleMeXaHWKA Ha TpPAaHCOOpTe (Keae3HOA0POXKHOM
TPaHCIIOpTe).

[Mpu peamu3auyu pabouyeli TIPOTPaMMbI MOTYT HWCIIO/B30BAThCSl Pa3/MuHbie 00pa30BaTe/bHbIE
TeXHOJIOTHH, B TOM UKCJie AUCTaHLIMOHHbIe 0Opa3oBaTe/ibHbIe TEXHOJIOTHH, 3/IeKTPOHHOe 00yJeHue.

Pabouast mporpamMMa yueOHOW AWCIUIUTMHBI MOXKET OBITh MCIT0/Ib30BaHa B IMPO(deCcCHOHaTbHOU

TIO/ITOTOBKeE, MEPEeToArOTOBKE U MOBBIIIEHUH KBaTUUKALMY pabourX 10 Mpodeccusim:

OJIeKTPOMOHTEp TI0 OOC/IY)KUBAHMIO W PEMOHTY YCTPOWCTB CHUTHA/M3aLdM, L€HTpaJU3alid U
O.T0KMPOBKY;

DJIEKTPOMOHTA>KHHK T10 CUTHA/TM3aLIH, LeHTPa/IU3aLiy ¥ OJIOKUPOBKE.

1.2 Mecro yuebHO#M AucnuniMHbl B cTpyKType OIIOII-IITICC3:
Yuebnas auciuruiiHa OI1.04 DneKTpoHHasi TEXHUKA SIB/ISIETCS YaCThIO 0011enpodecCoHaTbHOTO

LMKJIa.

1.3 IInanupyembie pe3y/IbTaTbl OCBOEHUS y4eOHOU AMCLMILIUHBI:

1.3.1 B pe3ynbraTe 0CBOEHUS y4eOHOH JUCIUITMHBI 00YJarOIUICS JO/DKEH

yMeThb:

— omnpeZiensTh W aHAJIU3UPOBAaTh OCHOBHBIE TIApaMeTPbl 3/IEKTPOHHBIX CXeM U 10 HUM

yCTaHaB/IMBaTh paboTOCIIOCOOHOCTb YCTPOWCTB I€KTPOHHOW TeXHUKHY;
— MPOM3BOJUTE MO/I00P 3/1EMEHTOB 3/1eKTPOHHOM amnmaparyphl 110 3a/JaHHBIM TTapaMeTpam

3HaThb:
— CYIIHOCTb (p3UUeCKHX ITPOLIeCCOB, MTPOTEKAIOI[MX B 3IeKTPOHHBIX MPUOOPAx U yCTPOMCTBAX;

— MPUHLUTIBI BK/TFOUEHUS 3/IEKTPOHHBIX MPUOOPOB U MOCTPOEHHUSI 3/IeKTPOHHBIX CXEM;

— TUIIOBbIE Y3JIbl U YCTpOﬁCTBa BHEKTpOHHOﬁ TeXHHKH.

1.3.2 B pe3ynbTaTe OCBOeHUsi yueOHOW AMCLMIUIMHBI OOyuaromuiicsi Ao/keH c(hOpMHUpPOBATh
C/lefyrolye KOMIeTeHLIN:

-o01He:

OK.01 BeibupaTh Crioco0bl periieHust 3aziau Mpog)eCCUOHATBHOM /1esTe/TbHOCTH MPUMEHUTETBHO K
pas3IMYHBIM KOHTEKCTaM

OK.02 Vcnosib30BaTh COBPeMeHHbIe CpeZiCTBa TTOUCKA, aHaM3a U UHTeprpeTalyuy nHpopMaluy u
vH(bOpMaLMOHHbIe TEXHOJIOTHY /1J1s1 BBITIOJTHEHUSI 3a/lau MPoQecCUoHaMbHOM esaTeTbHOCTH

-npodgeccuoHaIbHbIE:
[1K1.1 AmnamusupoBaTh pabOTy CTAHIMOHHBIX, TIEPETOHHBIX, MHKDPOMPOLECCOPHBIX U

AUAarHOCTUYECKHNX CUCTEM aBTOMATHKU I10 TIPUHIMITNA/IBHBIM CXeMaM

[MTK2.7 Awnamu3vpoBaTh pabOTy CTaHIMOHHBLIX, T[1€PErOHHBIX, MHKDPOMPOLIECCOPHBIX U
[IMarHOCTUYeCKUX CUCTeM aBTOMAaTHKH MO MPUHLMITAAIbHBIM CXeMaM



[1K3.2 U3mepsiTb W aHaAM3WpOBaTh IMapameTpbl MPUOOPOB W YCTPOWCTB CHUTHAIM3AL[UH,
L[eHTpaIn3aLu U OJIOKMPOBKH.

1.3.3 B pe3ynbTaTe OCBOEHHs IPOrpamMMbl YueOHOW AWCIUIUIMHBI peanr3yeTcs TporpaMMa
BOCIUTAaHUs, HarpaB/ieHHasi Ha (POPMUpPOBaHUe CJieIyIOLIUX TMUHOCTHBIX pe3yibTaToB (JIP):
- 3aboTsmuiics 0 3aluTe OKpY’Karolei cpefbl, COOCTBEHHOW W uy»Koi 0e30rMacHOCTH, B TOM

yucsie UQPOBO;

- T'otoBHOCTE OOy4aroIerocsi COOTBETCTBOBaTh OXKWZAAHUSAM paboTofaTesneli: OTBETCTBEHHBIN
COTPYJHUK, JUCLIMIUTMHAPOBAHHBIM, TPYyJOMIOOMBBIN, HAalleJIeHHbIM HA [JOCTHDKEHHWEe I[10CTaB/IeHHBIX
3a7iau, 3PeKTUBHO B3aMMO/EMCTBYIOIIMI C UleHaMH KOMaH/[bl, COTPYAHUYAIOLLMI C IPYTUMU JIFOAbMHY,
TIPOEKTHO MbIC/ISLLUN;

- CriocoOHBIE K T'eHepHpPOBAHUIO, OCMBICJIEHHIO U JIOBEJEHHIO [0 KOHEUHOH peasu3al[iu
Tipe/j/laraéMbIX UHHOBALIUI;

- TlposiBrsitolUi CITOCOOHOCTA K HENpEepLIBHOMY pa3BUTUIO B 007acTé mpodecCcuoHambHBIX
KOMITeTeHLIMM U MeXKJUCLIUTITMHAPHBIX 3HAHUM.



2. CTPYKTYPA 1 COAEPXXAHUE YUYEBHOM JUCIHUIIVINHBI
2.1. O0beM yuyeOHONM JUCHUILIMHBI U BU/bI y4eOHO#H padoThI

Ounasn ¢opma o0yueHust

Buj yueOHO# padoThI

O0beM uacoB

MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 110
Oo0s3aTennbHasA ayAUTOPHasA yyeOHasi Harpy3ka (Bcero) 92
B TOM UHCJIE:

JIEKITUN 72
MpaKTHUYeCKHe 3aHATHS

nabopaTopHbIe 3aHATHS 20
CamocTrosiTesTbHasA padoTa odyuaromerocsi (Bcero) 8
B TOM UHCJIe:

HO,Z[FOTOBKEI K OTBE€TAM Ha KOHTPOJIbHbIE€ BOTIPOCKHI 110 3aJdHHBIM T€MaM, 5
crcTeMaTH3allys 3HaHUH

IToaroToBKa AOK/IagOB 1
[TogroroBKa K 1a60paTOPHBIM 3aHATHIM 2
ITpomesicymounass ammecmayus e ¢popme 3k3ameHa (4 cemecmp) 10

3aouHasi popMa 00yueHHs

Bup yue0Ho# padoThI

O0BeM yacoB

MakcumasibHas yueOHas Harpyska (Bcero) 110
Oo0s3areibHasi ayUTOPHAasi yueOHasi Harpy3kKa (Bcero)

B TOM UUCJIe: 16
JIeKLIUU 6
MpaKTUYeCKHe 3aHATHS 6
CamocTosTeibHasi padoTa odyuaromerocs (Bcero) 82

IIpomesicymounass ammecmayusi ... (___cemecmp)




2.2. TeMaTH4eCKHU# IJIaH U Ccofiep>KaHHe y4eOHOM JUCLUIIMHBI

YpogeeHnnb
0CBOEeHMH,
HaumenoBaHue pa3pesioB Copep:xanue yueOHOro MaTepuasna 4 (popMbl OpraHU3aLUM /ieATe/TbHOCTH O0beM B | (opMupyembIe
U TeM o0yuarommxcs yacax KOMIIeTeHIUH,
JINYHOCTHBIE
pe3y/IbTaThl
1 2 3
Beegenue Cojep>xaHue yueOHOro MaTepuasa 2 OK1, OK2,
3a/jauM ¥ 3HaUeHHe JUCIUIUIMHLI Ha COBPEMEHHOM 3Tarie pa3BUTHs 00I[eCTBa M B CUCTEME [1K1.1.,I1K2.7,
TIOJTOTOBKHU CTELMaIiCTOB, ee CBsA3b C APYTUMU AucLUIUIMHaMU. Knaccudukaiys u I1K3.2
Ba)KHeMIlIMe HarpaB/ieHus 3/1eKTPOHMKU. KpaTKasi MCTOpUsi BOSHUKHOBEHUS U Pa3BUTHS
3/1eKTPOHUKH. TeXHO/OTHsI 3/1IeKTPOHHBIX TIPHO0poB. O6/1aCTh IPUMeHEHUsT 3/IeKTPOHUKH.
Posnb v 3HaueHMe 371eKTPOHHOW TeXHUKU Ha >KeJle3HOZ0POKHOM TpaHcropTe. [lepcrieKTrBbI
PasBUTHS 3JIEKTPOHUKU
Pazgen 1. DnemeHTHas 0a3a 3/1eKTPOHHBIX YCTPOICTB 48
Tema 1.1. ITaccuBHbIe Cojiep)kaHue yuye0HOro Marepuasa 4 OK1, OK2,
3/IEKTPOHHBIE Hasnauenwue, knaccrdukarysi, KOHCTPYKLYs, XapaKTePUCTUKKA U MapKMUPOBKA MaCCUBHBIX I1IK1.1.,ITK2.7,
KOMIIOHEHThI 5/IeMEeHTOB 3/IeEKTPOHHBIX CXeM: Pe3UCTOPOB, KOH/IEHCAaTOPOB, KaTylleK, ipoccesien, [1K3.2
TpaHcdopmatopoB. Psibl HOMUHAIOB paguoeTaneii E6, E12, E24, E48 u 1.1
Tema 1.2. ®usnuecKkue Cojiep)kaHue yue0HOro Mareprasia 4 OK1, OK2,
OCHOBBI PaboTHI du3nuecKrie OCHOBBI TMOTYTIPOBOAHUKOB. CTPYKTYpa 3/IEKTPOHHBIX 000/104€eK aToMa. IIK1.1.,ITK2.7,
IOJIyIIPOBOAHUKOBBIX CTpyKTypa KpUCTa/I/IMUeCKOW pelleTKU MOoTyIPOBOAHUKOB. DHepreTuyeckas AuarpaMma. I1K3.2
npubopoB Cob6cTBeHHast ¥ TpUMeCHast POBOJUMOCTB TTO/TyTIPOBOJHUKOB. ['eHepariys 1
pPeKOMOMHAI[HST 37IeKTPOHHO-ABIPOYHBIX Tap. Pr3nyeckrie PoIiecchl B KOHTAKTHBIX
COeZIJMHEeHUSAX I10J1YIIPOBOJHUKOB.
CTpyKTypa ¥ MeXaHH3M BO3HHUKHOBEHHs 37IeKTPOHHO-AbIPOYHOrO repexoza. CBolcTBa p-n
repexo/ia [py HaJIMUMU BHELLHEero HarpsbkeHUsl cMellieHrs1. BosibTamriepHasi XapakTepUCTHKa
p-nriepexo/ia. KoHTakTHasi pa3HOCTh TIOTEHLMAIOB MeTa/II-TIO/TyTIPOBOJHUK. [Tpo6oit
3/IEKTPOHHO-JJbIPOYHOrO I1epexo/ia.
Tema 1.3. Copep:xaHue yueOHOro MaTepuasia 4 OK1, OK2,
ITonynpoBogHUKOBBIE Knaccudukatys moayrnpoBOAHUKOBBIX TUOZAOB. Y CTPONCTBO, TIPUHLIUIT [eHCTBUSI, [1K1.1.,ITK2.7,
JUOABI BOJIbTaMIIepHbIe XapaKTePUCTUKHU IUO/I0B PA3/IMYHbIX BUO0B. BeipsmMuTe/ibHbIe JUO/bI, I1K3.2




YCTPOMCTBO, TUIIbI AUOOB T10 TEXHOJOTMYECKOMY MPHHLUITY, MapKHMPOBKa

B Tom uuc/ie, 1aGopaTopHBIX padoT

JIaGoparTopHas pa6ota Ne 1 ViccienoBaHue 1MoTyrpOBOAHUKOBBIX BBITTPSIMUATETEHBIX
JMOZIOB.

Tema 1.4. bunonsipabie Copep>xaHue yueOHOro MaTepuasa OK1, OK2,
TPAH3MCTOPHI OO011ye cBeieHUst O CTPYKTYPe OUTIO/SIPHBIX TPAH3UCTOPOB. Y CTPOHCTBO, TTPUHLIUTT [K1.1.,ITK2.7,
JleMICTBUS U CXeMbl BK/IOUeHUs1. THUIIbI TPaH3UCTOPOB, ONpe/essieMble TEXHOJIOTHelN I1K3.2
npou3Bo/icTBa. CTaTMUeCKHe XapaKTepPUCTUKH TPAaH3UCTOPOB. CXeMbl C OOIIUM SMUTTEPOM
(O3) u ob1eit 6a3oii (OB). Cuctema h-napametpoBs, criocoObl UX OTIpe/ieIeHUs.
B TOM umc/ie, 1a00paTOPHBIX PadoT
JIaGopaTopHas padota Ne 2 VccieoBaHye TUTIOBBIX CX€M BK/TFOUEHUS] TPAH3UCTOPOB.
Tema 1.5. IlosieBbie Co/iep)kaHue yue0HOro MaTeprasia OK1, OK2,
TPaH3UCTOPHI IToneBbie TpaH3ucTopel. [1o/1eBble TPaH3UCTOPSI C YIIPaBIIAIOLIUM P-N ITIepexXo/ioM; [K1.1.,ITK2.7,
YCTPOMCTBO, NPUHLIUM IeMCTBUSI, CXeMa BK/IFOUEHUSs], CTaTUUeCKre XapaKTepPUCTUKH, [1K3.2
cucTeMa rapaMeTpoB U Criocobbl UX orpesienieHust. [1osieBbie TPaH3UCTOPHI C
M30/1MpOBaHHbIM 3aTBOPOM. MOII-TpaH3uCTOpEI CO BCTpOeHHbIM KaHanoM; MOII-
TPaH3UCTOPBI C UHAYLIMPOBAaHHbIM KaHAJIOM.
B ToM umHc/ie, 1a00PaTOPHBIX padoT
JIabopaTopHasi pa6oTta Ne 3 VcciieoBaHe CBOMCTB MOJIEBOTO TPAH3HUCTOPA B CXeMe
BKJIFOUEHUSI C OOIIMM UCTOKOM.
Tema 1.6. Tupucropsi Co/iep)kaHue yue0HOro MaTeprasaa OK1, OK2,
Knaccudukariyisi THpUCTOPHBIX CTPYKTYP. JJUHHUCTOP, CUMMETPUYHBIN AUOJHBIN [1K1.1.,ITK2.7,
TAPUCTOP. TPUOAHBIN TUPUCTOP (TPUHUCTOP); BosibTaMiepHbie XapaKTeprUCTHUKH, CXeMbI I1K3.2
BKJIFOUEHMS M lapaMeTphl.
B ToM uHc/ie, 1a00PaTOPHBIX padoT
JIaGopaTopHas padota Ne 4 VccienoBaHue CBOHCTB THPUCTOPOB.
Tema 1.7. HenHeliHbI€@ Co/iep)kaHue yue0HOro MaTeprasia OK1, OK2,
MOJ/IylIPOBO/JHUKOBbIE OcHoBHbIe orpefiesieHus U KinaccubUKalus MoayTpOBOAHUKOBBIX Pe3UCTOPOB. [K1.1.,ITK2.7,
pe3ucTopbl TepMope3ucTopsl C OTPULIATETHHBIM U M0JI0KUTE/ILHBIM TeMITepaTypHbIM K03 dHUI[eHTOM [1K3.2
corpoTHB/ieHus. BapucTopsl, mo3uctopsl; boomeTp. ITapameTpsl 60/10METPOB U
TPpUMEHEeHHe B YCTPOMCTBAX Kee3HOA0PO’KHOM aBTOMAaTUKHU.
Tema 1.8. Cojiep)kaHue yuye0HOro MmaTepuasa OK1, OK2,
OnTo3/1eKTPOHHBbIE 3akoHbl poTo3dekTa 1 PoTO3/1eKTPOHHOM SMUCCUU. DOTO-3/1eKTPUUYECKUe U ITK1.1.,ITK2.7,




npudopsbI

CBeTOM3/TyYaroIye Mpubopsl: ob1Me cBefieHus U KinacCu(rKarys, MpUHLUM PaboThl,
XapaKTePUCTHUKHU, ITapaMeTphbl ¥ TipuMeHeHue. O01e cBeieHNst 00 OMTO37IeKTPOHHBIX
nprubopax.

[Tpeumy1ijecTBa 1 HeJOCTaTKX TIPUOOPOB OMTO3/1eKTPOHUKH. Knaccudukaryst
OTTO3/IEKTPOHHBIX TIOTYTIPOBOJHUKOBBIX IPUO0POB. [To1ynpoBoiHMKOBLIE
(doTo3ekTpruUecKure (ONTO3/IEKTPOHHbIE) TIPUOOPHI: MPUHLUIT PAOOThI, XapaKTePUCTHUKH,
riapaMeTpsl ¥ puMeHeHue. ONITPOHBI: IPUHLUI paboThl, XapaKTePUCTHKY, TTapaMeTphl U
nipuMeHeHwue. [10/TyITpOBOAHMKOBBIE TPUOOPHI 0TOOPaXKeHUs] MHPOPMAIUU —
3JIeKTPOTIOMUHECL|EHTHbBIe, CBETO/IMOHbIE U KHJKOKPHCTA//TMUeCcKre. Y CJIOBHOe
0003HaueHre ¥ MapKUPOBKa (DOTO3/IEKTPUUECKUX, CBETOU3/TYUAIOIIUX TPUOOPOB, ONITPOHOB
1 pubOpPOB 0TOOpaXKeHHUs1 HH(POPMALUH.

KoHntposnbHas pabota «3neMeHTHast 6a3a 3/1eKTPOHHBIX YCTPOUCTB»

Paszpgen 2. OCHOBBI CXeMOTeX

HHUKH JIeKTPOHHBIX YCTPOUCTB

42

[1K3.2

Tema 2.1. UcTouHuKHN

Copep)xaHue yue0HOro Marepuasia

NMUTAaHUA 3/IeKTPOHHBIX
YCTPOUCTB

Boinpsimurenu. Knaccudukaiys oAHO(Ma3HbIX BbITIPIMUTEEH.

[TocTpoeHue, MPUHIIUT PaOOTHI U MMTAPAMeTPbl OIHOIIOTYTIEPUOAHOM, ABYXITOTyTIEPUOAHOMN
Y MOCTOBOU CxeM BbINpsimyieHHs1. Tpexga3sHble cxeMbl BeINpsiMIeHUs. BivsiHue xapakTepa
Harpy3kv Ha paboTy BBIPSIMUTEIBHBIX cxeM. CryiaxuBatoiue GpunbTpel. Pabora Ha
BcTpeuHyto J/IC. 3apsiiHbie ycTpoiicTBa. [IIMpOTHO-UMITY/TbCHAsT MOZYJISILIMSL.
VIMnyibCHBbIE UCTOYHMKY TTUTaHus. CTabM/IN3aTOphl HAMPSDKeHUS. VICTOUHUKH
CTabM/ILHOTO TOKA.

B ToM uHcI/ie, 1a00PaTOPHBIX padoT

JTaboparopHas pabora Ne 5 VccnenoBanue ofHO(a3HbIX BBITIPSIMUTEIEH.
JIabopaTopHas padora Ne 6 VccieqoBaHNe CrIaXXUBarOMUX (GUIBTPOB.
JIaGopaTopHas pa6ota Ne 7 ViccienoBanue ctabunn3aTopa HanpsbKeHUsI.

OK1, OK2,
TMK1.1.,TTK2.7,
TK3.2

Tema 2.2. Y cuiaureu

Copep)xaHHe yu4e0HOro MaTepuasa

HasHaueHnue 1 Knaccudukalys 371eKTpOHHBIX ycunuTesnel. CTpyKTypHas cxema
5JIEKTPOHHOT0 ycuauTesisi. OCHOBHbIE [T0Ka3aTeny paboTsl ycunuresneid. O6paTHasi CBsI3b B
YCUTUTEJISIX, ee BU/bI, KaccuuKanysi. BisiHre o6paTHO# CBs31 HA OCHOBHBI®
TIoKasaTesi paboThl yCUIuTens: K03((hULIMeHT yCuieH!s, UyBCTBUTEIbHOCTh, BBIXO/HAs
MOLHOCTb. CXeMbl BK/IIOUEHHS YCUIUTeTbHBIX 3/1EMEHTOB B YCU/IUTe/NsAX. BiavsHue cxem
BKJIFOUEHHS YCU/IUTE/IbHBIX 3/IeMEHTOB Ha yCU/IeHUe TOKa WU/IW HalpsDKeHUsl B yCUIUTeJe.
Buip pabourx peyKMMOB YCUATEMBbHBIX 371eMeHTOB. KpaTKast XxapaKTepruCTHKa PeKUMOB A,
B, AB, C. Cniocob6s! obecrieuenyst paboyero pe;kuma yCUIUTeIbHOIO 371eMeHTa

OK1, OK2,
MK1.1.,1TK2.7,
TK3.2




(Tpan3suctopa). Criocobsl nogauu cMetneHus. TepmocTabunu3sanyisi ¥ TEpMOKOMITEHCALHS
TI0J10)KeHHst paboueli TOUKH MOKOSI YCUIMTEIbHOTO 3/IeMeHTa. Y CU/IUTeN IIePeEMeHHOTr0
TOKa 1 HanpskeHus1. [loctpoeHune 1 paboTa OHOTAKTHBIX M JBYXTAaKTHBIX KacKa/|0B
ycunenus. Oco6€HHOCTH MOCTPOEHHS BXOJHBIX M BBIXOAHBIX KacKazioB. TpeboBaHus,
nipe/ibsiB/IsieMble K BXO/IHbIM (TIpe/iIBapUTe/IbHbIM), Pe/IBbIXOIHBIM (IIPOMEXXYTOUHbIM) U
BBIXO/IHBIM (OKOHEYHBbIM) KackKaZiaM ycuieHusl. MHorokackazssble ycunureau. EMKocTHas,
pe3ucTopHasi ¥ TpaHC(hopMaTopHasi MeXXKacKaHble CBsi3u. Crioco0bl yMeHbIIIeHUsT
rapasuTHoOM obpart-

Ho# cBs3u. [locTpoenye 1 paboTa a30MHBEPCHBIX KACKaZI0B M SMUTTEPHBIX TIOBTOPUTEIEN.
Ycunurteny nocTosiHHOTO TOKa. banaHCHbIe cxemMbl yCUIUTeNel OCTOSTHHOTO TOKa. [Ipeiid
HYy71 ¥ crioco0bl ero ymeHbleHusi. JJuddepeniuanbable ycunutend. OneparjiioHHbIe
ycuuTend. Cxembl BK/IFOUEHUSI ONIePALiMOHHBIX YCUIUTe/en

CamocTrosTe/IbHasi paboTa

TepMocTabunm3aiys pexxMMoB paboTel, paboTa TpaHC(HOPMATOPHBIX OJHOTAKTHBIX U
JBYXTaKTHBIX KacKa/j0B,0ecTpac)opMaTOpHOTo JBYXTaKTHOTO KacKa/ja, MHOTOKAaCKaiHbIe
YCUJTUTEJIH.

B ToM umHc/ie, 1a00PaTOPHBIX padoT

JIabopaTopHasi pa6ota Ne 8 lcciieoBaHre OIHOTAKTHOT'O YCHITATETS.
JIaGopaTopHas pa6ota Ne 9 VccieoBaHre cxeM BK/TIOUEHHS OTTE€PAI[MOHHBIX
YCUTUTEJIeN.

Tema 2.3. I'eHepaTopsbl

Copep)xaHHe yue0HOro MaTepuasa

OO011ast xapaKTeprCTHKa 1 KIacCU(BUKALHs reHepaTopOB 3/IeKTPUUeCKUX KojieOaHMH.
KonebaTenbHeiii KOHTYp. CBOOO/HBIE KO/lebaHUs B KOleOaTelbHOM KOHTYPE.
BuiHYX/1eHHbIe Koie0aHMsI B TIOC/Ie/[0OBaTe/IbHOM U TIapasijie/IbHOM KoJiebaTeTlbHOM
KOHTYpe. Bu/ibl lapasiieNlbHbIX KOHTYpPOB. BBIHYX/]eHHbIe Kojle0aHus B CBSI3aHHBIX
KOHTYypax. [IpUHIUI OCTPOeHUs ¥ pPabOThI TeHepaTopa CUHYCOM/IaTbHBIX
(rapMoHHMUeckux) KosiebaHuii. OCHOBHBIE MTOHSATHS U TPeOOBaHMs K TIOCTPOEHHIO
reHepaToOpOB rapMOHUYECKUX Kosiebanmii. ABToreHeparop tuna LC. TpexToueuHble cxembl
aBToreneparopos tuma LC. Ctabunu3aiys yactothl reHepatopoB tuma L.C. KBapiieBbie
TeHepaTophl U CXeMbI C IPUMeHeHHeM KBapIieBbIX cTabuim3atopoB. COBpeMeHHbIe MeTO/IbI
T110JIyYeHUs] TapMOHHUYeCKUX CUrHasioB. CUHTe3aTopbl 4YaCTOThI.

OK1, OK2,
TK1.1.,TTK2.7,
TIK3.2

Tema 2.4. J1eKTpU4ecKue
(punbTpHI

CopepxaHue yueOHOro MaTepuasa

OnekTpuueckue GUIbTPbI, pa3HOBUAHOCTH, IPUHLIUN PaboThl, 06/1aCTh TPUMeHeHUs,
cxembl BKIOUeHus1. LC-¢unbTpbl, RC- ¢hunbTpsl

OK1, OK2,
[IK1.1.,ITK2.7,
I1K3.2




B TOoM umc/ie, 1a00paTOPHBIX padoT

JIaGopartopHas pa6ora Ne 10 VccnefoBaHue ycTpoiicTBa U paboThl 3/1eKTPUUeCKUX
¢bunbTpoB Tumna 36® u 36-CII»

Tema 2.5. J/1eKTPOHHbIe
K/IHOYH

Copep:xaHue yueOHOro MaTepuasa

OO6mmue cBeseHus 00 371EKTPOHHBIX K/TFOYaX KaK (POPMUPYIOIMIMX HeJTMHEeHHBIX TIersiX.
OcHOBHBbIE MOHATHUS O JUOJHBIX U TPAH3UCTOPHBIX K/IH0YaX, UX BUZbL. [IpUHLUIIBI
NOCTpoeHust U paboTa JUOAHBIX Kitoueid. [TpUHIUITEI TOCTpOeHUst U paboThI
TPaH3MCTOPHBIX K/THOuel Ha OUITOJISIPHBIX U MOJIeBLIX TPaH3UCTOpax. TpaH3HUCTOPHBIe
KJIOUM C BHELIHUM MCTOYHUKOM CMellleHrs. TpaH3UCTOPHBIN MepeK/royaresib TOKa.
[wvoHble ¥ TpaH3UCTOPHbIE OIPaHUYUTE/TN OJHOIIOJISIPHOTO U [BYXIIOJISIPHOTO CUTHAjIa

OK1, OK2,
IIK1.1.,ITK2.7,
I1K3.2

Tema 2.6. Jlornueckue
3/IeMeHTbI

CopepxaHue yue0HOro MaTepuasa

[ToHATHSA O 1IOTMYeCKUX (PYHKLUSX, 3/1eMeHTaxX U JIoTHuecKrx ycrpoictBax B LIMMC.
OcCHOBHBIE XapaKTeprCTHKU U IapaMeTphl JIOTUUeCKUX 371eMeHTOB. CXxeMHbIe pelleHust
OCHOBHBIX JIOTUYECKUX 3/IeMEHTOB: TPaH3UCTOPHO-TpaH3ucTopHele (TTJI, TTJILLI),
SMUTTEPHO-CBs3aHHbIe (DCJT), UHTerpabHO-UHXeKLMOHHbIe (M1°]T), Ha TMo/IeBbIX
Tpansucropax U KMOII cTpykrypax.

OK1, OK2,
MK1.1.,1TK2.7,
TK3.2

Tema 2.7. Tpurrepsl

CopepxaHue yue0HOro MaTepuasia

OO01Me cBeieHUs O TpUTTepax M UX Kaaccubukamus. [IpuHLum noctpoeHus u pabota
CXeM CUMMeTPUUHOro Tpurrepa. IlppumeHeHre TPUTTEPOB B KaueCTBe 3/IeMEHTOB MaMSsITH,
JenuTeneil yuactoTel. [locTpoeHre cTaTUUECKUX U JUHAMUUECKUX TpurrepoB. CocTas
CXeMbl, Ha3HaueHHe 3/IeMeHTOB M MPUHLIUM 1elCTBUSI HECUMMETPUYHOI0 TPUITepa
[IImuTTa KaK popMUpOBaTeJisi KMITy/IbCOB MPSMOYTO/IbHON (POPMBI U3 CUHYCOUJaTbHOTO
HanpspkeHHs. O671aCTh IPUMEHEeHHs] TPUTTEPOB B YCTPOKCTBaX aBTOMAaTHUKU Ha
)Kee3HOJ0POXKHOM TPaHCIIOpTe

OK1, OK2,
TMK1.1.,TTK2.7,
TTK3.2

Pa3zgen 3. OCHOBBI MUKPO3/IeKTPOHUKH

Tema 3.1. IlpuHIMIIBI U
TeXHOJ/IOT'UH MOCTPOeHUsA
NMC

CopepxaHue yueOHOro MaTepuasia

OO611e cBeieHUs1 0 MUKPO3JIeKTPOHUKe. TepMUHOIOTHS U K/lacCU(UKaLUsl UHTerpaabHbIX
mukpocxeM (MMC). Cucrema o603HaueHuii IMC. OCHOBHBIE MOHATUSI O KOHCTPYKTUBHO-
TEXHOJIOTUUeCKUX 0COOEHHOCTSIX M3rOTOB/IEHUSI MUHTErpabHbIX MUKpPOcxeM. OCHOBHbIE
TIOHSITUSI O METOZ,AX U30JISLIUY 3/IEMEeHTOB U KOMIIOHEHTOB U MeToZiaX (hOpMHPOBaHUS
aKTHBHBIX Y IACCUBHBIX 371IeMEHTOB M KOMINOHeHTOB B UM C. CxeMoTeXHUYeCKUe
ocobenHoctr B UMC

OK1, OK2,
MK1.1.,1TK2.7,
TK3.2

Tema 3.2. AHa/I0roOBBI€

CopepxaHue yueOHOro MaTepuasa

OK1, OK2,
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NMC OO61me cBefieHus1 00 aHAIOTOBBIX UHTETPabHBIX MUKpocxeMax (AUMC). OcobeHHOCTH IMK1.1.,ITK2.7,
noctpoenust AUMC anst ycueHus, ipeoOdpa3oBaHust 1 00pabOTKU CUTHAJIOB. [1K3.2

Tema 3.3. IludpoBbie CopepkaHue y4eOHOro MaTepuasia 1 OK1, OK2,

NMC O6ume cBenenusi o LIMMC. Jlorvka nipeZicTaBieHyst MHGopMaLyu B LM poBoii hopme. [1K1.1.,ITK2.7,
Knaccudukariys 1iuhpoBbIX UHTETpabHbIX MUKPOCXEM. [1K3.2

ITIpomexyTouHas aTTecTanys - 3K3aMeH 10

CamocrosiTesibHasi padora 8

Bcero 110

Jln1st XapaKTepUCTUKY YPOBHS OCBOeHMsI yueOHOTO MaTepHasia UCII0/b3YIOTCs CaeAyroiye 0603HaueHus:

1. -03HaKOMUTe/IbHBIY (y3HABaHUE PaHee U3yUeHHBIX 00BHEKTOB, CBOWCTB);

2. - penpoiyKTUBHBIH (BBITIOJTHEHHE JIesTeTbHOCTH 110 00pasily, MHCTPYKIMK WK IO, PYKOBOZCTBOM)

3.- IPOAYKTUBHBIN (TIJITAHKUPOBaHKE U CAMOCTOSITe/IbHOE BBITIOJIHEHNE JlesTeIbHOCTH, pellieHue Mpob/ieMHbIX 3a/au)
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3. YCJIOBUS PEAJTU3AIIAN ITPOT'PAMMbBI YYEBHOM U CITUITL/INHBI

3.1 TpeboBaHUs K MUHUMA/IbHOMY MaTepHa/IbHO-TeXHUYECKOMY 00ecrieyeHn o

YueOHasi AUCLIUI/IMHA pean3yeTcs B 1abopaTopun «D/IeKTPOHHAS TEXHUKA».

Ob6opyaoBaHue yue6HOro KabrHeTa:

Pabounie MecTa 10 KOJTMUECTBY 00yUarOIUXCs (CTOJ, CTy);

O6opyoBaHHOe pabouee MeCTO TIperio/jaBaTe/is;

MeTtoanueckoe obecrieyeHue 10 AUCHUATUIAHE «DJIEKTPOHHAS TEXHUKA»;

Pa3ziaTouHsblii MaTepuart [/ CTYIeHTOB 110 AUCLUIITHE;

Komrmiekc MeTojMueCcKUX yKasaHUi [/ CTY[,eHTOB-3a0YHHKOB;

HarnisigHbie mocobus.

IInakathbr;

CTeH/bI /IJIs1 BHITIOJTHEHHsI 1abopaTopHBIX paboT:

creng, Tuna DMUCO3CHP.001 PD (1068);

creng, Tuma OM3UCP.001 PD (1097); 17J1-03.

V3mepuTenbHbIe TPUOOPHI: OHOTYYeBbIe 3/IeKTPOHHbBIE OCLIMIIOTPadbl ¥ My/TbTUMETPHI;

['eHepaTop rapMOHUYECKUX KOJiebaHuii;

KoMI1eKT MOHTa)KHBIX MHCTPYMEHTOB (Habop OTBEPTOK, TJIOCKOTYO1IbI, GOKOpe3bl, MasiIbHUK
C TPUHA/JIeXKHOCTSMU JIJ1s1 TTAWKU, TIUHLETHI, U3MepUTe/IbHbIe IIYIIb);

HabOpBI 371eMEHTOB ¥ KOMITOHEHTOB: TTOJTYTIPOBOAHUKOBLIX MPUOOPOB (A10/bI, OWUTIOSpHBIE U
TI0JIeBbIe TPAH3UCTOPbI, TUPUCTOPKI, ONTOMAaPhI, LIU(POBLIE U AHATIOTOBble MUKPOCXEMbI), Pe3UCTOPhI
(ocTosTHHBIE U TIepeMeHHble), KOHJIeHCaTophl (TTOCTOSTHHbIE U TiepeMeHHbIe), MajiorabapuTHbIe
Japocceny, MasiorabaputHele TpaHChOpPMAaTOphl (UMITyJ/IbCHBIE, COTJIACYIOIIMe, TOBBIIIAOLIHe,
TIOHWKATOLI1e) U JIP.

JIOKajbHasi CeTh C BBIXOZIOM B Internet;

JULIeH3MOHHas1 orepaljMoHHas cuctema Windows 8.1;

NULIeH3MoHHas mporpamMma Microsoft Office2013;

nuLieH3uoHHass — aHTuBUpycHass miporpamMMa ESET Nod 32;1uiieH3uoHHasi Tiporpamma
FineReader 7.0

KOMITBIOTEPHI TI0 KOJTMYEeCTBY 00YJaroIXCst

nepuepuiiHble yCTpoOWCTBa (CKaHep, IPUHTEP);

MyJIbTUMEIUNHBINA MPOEKTOP;

IlepeueHb J/IMIEH3MOHHOTO © CBOOOJAHO PACHPOCTPAHSAEMOr0 IMPOrPaMMHOI0
o0ecrnieueHus:
[TepeueHb WCI10JIb3yeMbIX y4eOHbIX W3jaHNM, WHTepHeT-pecypcCoB,

JOTIOJIHUTE/IbHOU JINTePaTyPhI.
IIpu u3yyeHUH AMCHUIUTMHBI B ¢opMaTe 3/1eKTPOHHOI0 00yYeHHMs C MCI0/Ib30BaHHEM
JOT: IlpenyHuBepcapuym

3.2. UndopMmanoHHOe o0ecrnieueHHe peaM3al[iy MPOrpaMMbI

IlepeyeHbr peKOMeHJyeMbIX Y4YeOHbIX W3/JaHUH, [OMO/ITHUTETbHOM JINTEPaTyphbl
HHTepHeT-pecypcoB, 0a3bl AaHHBIX 0ub/MoTeuHOro hoHAa:

3.2.1.0CHOBHBIE HCTOUHUKH:

1. Makapos, O. H). DneKTpoHHKa U MUKPOMPOLIeCCOPHasi TeXHUKa : npakTukyM / O. FO.

Makapos, A. B. Typeikuii, M. B. XoporaiiioBa. — BopoHex : BopoHeXXCKU rocy/jlapCTBeHHbIN
TexHudeckuii yausepcurer, O6C ACB, 2019. — 171 c¢. — ISBN 978-5-7731-0753-8. — TekcT :

9JIEKTPOHHBIM // D/IeKTpOHHO-OMO/moTeuHasi cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/93305.html
2. o, E. JI. Dnektponuka. [TomynpoBosHMKOBEIe TPHUOOPHI : yuebHoe rocobue / E.

JI. IllommH. — Mocksa : Au ITu Ap Megua, 2021. — 238 c. — ISBN 978-5-4497-0508-2. —
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TekcT : 3meKTpoHHBIA // DneKTpoHHO-Ombmioteynasi cuctema IPR BOOKS : [caitt]. — URL:
http://www.iprbookshop.ru/100742.html

3. denopos, C. B. Dnektponuka : yuebnuk ayist CIT1O / C. B. ®eznopos, A. B. BoHzapes.
— CaparoB : IIpodobpa3zoBanue, 2020. — 217 c. — ISBN 978-5-4488-0717-6. — TekcT :
3/IEKTPOHHBINA // OneKTpoHHO-OubmmoteuHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92209.html

3.2.2.[lon10/THUTE/IbHbIE HCTOUHHUKMU:

1. DnekTpoHUKa U cXxeMOTexHUKa : yuebHuk gy CITO / B. Y. Hukynwun, [1. B. T'opzaerko, C.
B. CanpoHos, [I. H. Pe3ennkoB. — CapatoB, Mockga : [Tpocdobpa3zoBanue, At [Tu Ap Meaua, 2020.
— 159 c¢. — ISBN 978-5-4488-0835-7, 978-5-4497-0522-8. — TekcT : 5/1€KTPOHHbIA //
OneKTpOHHO-O0MbMoTeUHas cUCTeMa IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/94215.html

2. TpybnukoBa, B. H. OnekrpoTrexHrWKa W 3/IeKTPOHMKA. DJieKTpUUYecKue Lienu : yueOHoe
nocobue ans CITO / B. H. Tpybrukora. — Capatos : [Ipodo6pazoBanue, 2020. — 137 c. — ISBN
978-5-4488-0718-3. — TeKcT : 3/IeKTPOHHBIN // D/1eKTpOoHHO-010O/MoTeuHast cuctema IPR BOOKS :
[catiT]. — URL: http://www.iprbookshop.ru/92216.html
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4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUS YYEBHOM IV CITUIT/TNHBI

KoHTponb ¥ OljeHKAa pe3y/JbTaTOB OCBOEHHUsI y4ueOHOTO TMpeAMeTa OCYIIeCTB/ISETCS
TIperofiapaTesieM B TIpoliecce TIPOBeJeHUs TeOPeTUUeCKHX, MPAaKTUUeCKHUX U JTaOOPATOPHBIX 3aHATHH,
BBITIOJTHEHHS 00YUarOIMMUCS UHAUBUAYAMBHBIX 3a/laHUl (TIOATOTOBKH I0K/Ia/IOB).

[Tpome)xyTouHas aTTecTaliusi B opMe 3K3aMeHa

Pe3ynbTaThl 00yueHHsA

Kputepum oneHKH

MeTtoabl OLIeHKH

Hepequb 3HaHHﬁ, 0CBaMBdE€MBIX B PdMKaX JUCIHUIL/IMHBI:

— CYIIHOCTb (PU3UYeCKUX
TIPOL[ECCOB, MPOTEKAIOIINX B

- 0OyuaroImuiics 00BACHSIET CYI[HOCTD

(r3MUeCKrX MpOLeCCOoB,

pasJiMuHble BU/bI
YCTHOTO OTIpOCa,

YCTPOKWCTB 3/IeKTPOHHOU
TeXHUKU;

— MPOU3BOUTH TIOJ00D
3/IEMEHTOB 3/IEKTPOHHOU
anraparypsl 10 3a/|JaHHbIM
rapameTpam.

MapKHPOBKE;

3/IeKTPOHHBIX NIprubopax u MIPOUCXOJAIINX B 31€KTPOHHBIX TeCTHPOBaHue,
YCTPOMCTBAX; YCTPOMUCTBAX; KOHTPOJIbHAsA
— MPUHLIUIBI BK/IIOYEHHUs - NIOSICHSIeT NTPUHLIUIIb] BK/IFOYEeHUs paboTa; orjeHKa
3/IEKTPOHHBIX TIPUOOPOB U 3JIEKTPOHHBIX TIPHOOPOB M MTOCTPOEHUs | BBITOTHEHHS
TIOCTPOEHHSI 3/1IeKTPOHHBIX 5JIEKTPOHHBIX CXeM; nabopaTopHoi
cxeMm; - [Iepeunc/sieT U XxapakTepusyer paboThI.

— TUTOBBIE Y3/1bl U YCTPOWCTBA | OCHOBHBIE TUIIOBBIE Y3/IbI U YCTPOMUCTB

3JIEKTPOHHOM TeXHUKU. 3JIEKTPOHHOM TeXHUKHU.

ITepeuennb ymeHNH, 0OCBauBaeMbIX B paMKax JUCI{UIIIUHBI:

— orpeie/isiTh U - oOyuaromuiicsi yBepeHHO UMTaeT - OL|eHKa
aHa/IM3UPOBaTh OCHOBHbIE 5/IEKTPOHHBIE CXeMbl, aHa/IU3MUpyeT U pe3y/bTaToB
rapaMeTphl 3/IeKTPOHHBIX CXeM | OLleHHBaeT UxX paboTocrocoOHOCTE; BBITIOJTHEHUSI

Y 110 HUM yCTaHaB/IMBaTh - orpeiesnisieT TUIT W/WIA HOMUHAJ nabopaTopHbIX
paboTocnocobHOCTh 5JIEKTPOHHOI'O KOMITOHEHTa I10 ero pabor

Pe3ynbTaThl BOCIUTATE/IHHOU
paboTsi (popmupoBaHue

@®opMbI ¥ MeTO/bI OL{eHUBAHHA
c()opMHPOBAHHOCTH

Hymepanus tem B
COOTBETCTBUH C

TeMaTHYeCKHUM
JIMYHOCTHBIX pe3y/IbTaTOB) JIMYHOCTHBIX pe3y/IbTaToOB
IJIAHOM
JIP 10 3abotsimuiicss o 3ariure . Tema 1.1. ITaccrBHBIE
. HabsroieHuie, TeKyIIMi KOHTPO/Ib,
OKpy’Karoleun cpeJpl, 371eKTPOHHbIE
o < | DKCIlepTHas OLleHKa BbINOJIHeHUs
COOCTBEHHOM u Yy>KON KOMITOHEHTBI
MPaKTUYECKOro 3a/JaHus,
0e30rmacHOCTH, B TOM UHCJIE o Tema 1.2. ®dusuueckue
o MOHUTOPHHI CAMOCTOSATEIbHON
1(poBoiA. A6OThI OCHOBBI pabOThI
p TOTYTIPOBO/IHUKOBBIX
JIP 13 T'oTOBHOCTH . npubopoB
HabsroieHuie, TeKyIMi KOHTPO/Ib,
obyuarorierocs Tema 1.3.
JKCIepTHas OL[eHKa BbITTOJTHeHUS
COOTBETCTBOBATb OKUJJAHUSIM [TonynpoBOAHUKOBbIE
. o MPaKTUYECKOro 3a/laHus,
paboTozaTesieii: OTBETCTBEHHBIN o JMONIBI
MOHUTOPHHI CAMOCTOSATEIbHON
COTPY/HUK, A60ThI Tema 1.4. bunonisgpHbie
JUCLMIIJIMHAPOBAHHbIN, p TPaH3UCTOPbI
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TPY/0/TF00MBBIN, Hal|eIeHHBIN
Ha JJOCTV)KeHHe I10CTaB/IeHHbIX
3azau, 3¢(eKTUBHO
B3aUMO/IENCTBYIOIIUM C
yjleHaMU KOMaH[pl,
COTPYAHUYAIOLLMH C APYTUMHU
JIF0/IbMU, TIPOEKTHO MBICISLUM.

JIP 25 CriocobHbIM K N
HabsroieHue, TeKyIUii KOHTPO/Ib,
reHePUPOBAaHUI0, OCMBICIIEHUIO
. | 9KCIepTHas OLIeHKAa BbITIOJTHEHUSI
W [IOBEJIeHUI0 [0 KOHEYHOU
MpaKTUUYeCKOro 3alaHus,
peanu3anuu Trpe/ijiaraeMbIX .
N MOHUTOPUHT CaMOCTOSITE/IbHOU
VHHOBALUM.
paboThI
JIP 27 [TposiBrsiroImi
criocoOHOCTH K HerpepbiBHOMY | HabmrozeHue, TeKYIU KOHTPOJIb,
Pa3sBUTUIO B obmacTy | 3KCIIepTHas Ol[eHKa BBITIOJTHEHUS
npoecCrOHaTbHBIX MPAKTUUeCKOro 3a/jaHus,
KOMIIeTeHLUI v MOHUTOPUHT CaMOCTOSITe/IbHOU

MEeXIWCHUIITTMHAPHBIX 3HAHUMN.

paboThI

Tema 1.5. IloneBkle
TPaH3UCTOPbI

Tema 1.6. Tupucropsl
Tema 1.7. HenuHeliHbIe
TMOTYTIPOBO/IHUKOBBIE
Pe3nCTOpbI

Tema 1.8.
Orros/1eKTpOHHBIE
puOOPBI

Tema 2.1. ICTOUHUKU
MATaHUS 3/1eKTPOHHBIX
YCTPOMCTB

Tema 2.2. Ycunurenu
Tema 2.3. I'eHepaTopsl
Tema 2.4.
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5.IIEPEYEHD UCIIOJ/IB3YEMbBIX METO/JOB OBYYEHUWSA

5.1. ITaccuBHBIE: JIEKIIH, 6@C€,Z[LI, OIMpOChI, CAMOCTOSATEe/IbHasd pa60Ta, TeCTbI, METO/], I/I]'I]'II-OCTpaLU/Iﬁ n

MeTOZ, IeMOHCTpaL1i

5.2. AKTUBHBIE W WHTepaKTHBHbIe: 0OOpa3oBaTe/ibHble BHUEO(WIEMBI, HHTEPAaKTHBHbIE WIPHI,

TBOpYECKHE 3a/1aHKA.
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