POCXKEJIAOP
®epepasibHOE roCyJapCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOS YUPESKICHHIE
BBICLLIErO 00pa3oBaHUs
«POCTOBCKMIT TOCY 1apCTBEHHBIH YHUBEPCUTET MYTEH COOOILICHU S
(®I'BOY BO PT'VIIC)
BrnagrkaBKa3sCKUA TEXHUKYM JKEIE3HOIOPOYKHOTO TPAHCIIOPTA
(BTKT - ¢unuan PI'VIIC)

PABOYASA ITIPOTPAMMA YUEBHOH JUCHOUIITAHEBI
OIL04. JIEKTPOHHASA TEXHUKA
U181 CTIELUATTBHOCTH
27.02.03 ABTOMaTHKA U TEIEMEXAHUKA HA TPAHCIIOPTE (CKEJIE3HOIOPOKHOM

TPAHCIIOPTE)

bazosana noozomoska cpedneo HpogheCCHORATBHOR0 0OPA30EAHUA

Branukaskas






COJAEPKAHHE

1. HACIIOPT PABOUYEH IIPOTr'PAMMBI YYEBHON TUCIUILTHHBI
2. PE3VJIBTATEL OCBOEHHA YUEBHOH THCHOHUILIVHEI

3. CTPYKTYPA H COAEP)KAHHE VYUYEBHONM JHCHUILIHHBI

4. YCIIOBHA PEAJIN3AIIUA PABOUYEH ITPOT PAMMBI YUEBHOM
AUCIHITINHBI

5. KOHTPOJIb U OIIEHKA PE3VJIBTATOB OCBOEHHS YYEBHOM
AUCIHITINHBI



1 TACIOPT POABQUYEN MPOTPAMMBEI YYEBHONH TUCHHILTHHBI

«DIIeKTPOHHAS TEXHHKA»

1.1 O6nacTb NpUMeHEeHHs MPOrPAMMBI

Pabouas nporpamma yuyeOHOW OMCUMIUIMHBEI ABISACTCA YACTBIO MPUMEPHOM
OCHOBHOM TpodecCHOHANBHOM 00pa3oBaTenbHO NPOTrpaMMBI B COOTBETCTBUH C
®I'OC no npodeccusim CITO, BceX TEXHUUYECKUX CIIEUMATBHOCTEM, CIYKUT (a30H
IUI U3YYEHHS IPOGHIMPYIOMINX CIICUUATBHBIX IMCLUIUINH.

1.2 MecT0 ITHCUMIVIHHBI B CTPYKTYpe OCHOBHOI mNpodgeccHOHATBHOI
o0pa3oBaTe/bHON nporpaMmbl: JIUCIIMIUIMHA «DJIEKTPOHHAA TEXHUKA» BXOAUT B
UUKI  O0WenpodheCCHOHANBHBIX — AMCLUMIUIMH, H3Y4YaeMBIX CTYICHTAMH BCEX
TEXHUYECKHUX CNEUUANBHOCTEH, CAykKUT 0a30d [Uis M3YYEHUd MPOPUIHPYIOIIUX
CHECLHAIBHBIX JUCLIUIUIHH.

1.3 Heaun u 3aga4u JUMCUHIVIMHBI — TPeOGOBaHHS K Pe3y/JbTATAM OCBOCHHUSA
AUCHUITHHBIL:

B pesyasTaTe H3y4eHHs TUCLMILIMHEI O0YYAKUIMIC TO/KEH

3HATB:

- CyIHOCTH (H3NYECKUX NPOLECCOB, MPOTEKAIOWIMX B JICKTPOHHBIX MpPHU-
Dopax U YCTPOUCTBAX,

- MPUHIIUITL] BKJIFOUEHHUS JJIEKTPOHHBIX MPUOOPOBR U NOCTPOCHUS SJIEK-
TPOHHBIX CXEM.

- TUIIOBBIE Y3JIBl U YCTPOMCTBA JIEKTPOHHOU TEXHUKH,

METD:
}-/onpeﬂenmb U AHATH3HUPOBATh OCHOBHBIC MAPAMETPBI ANEKTPOHHBIX CXEM H
M0 HUM YCTaHABIMBATh PAbOTOCIIOCOOHOCTE YCTPOHCTB JIEKTPOHHON TEXHUKM,
- IPOU3BOIUTE NOADOP TEMEHTOB 3MEKTPOHHOMN anmnaparypsl Mo 3a1aHHEIM
IapameTpam.

1.4 Ko/iH4eCcTBO 4acO0B HA 0CBOECHHE NMPOrpaMMbl AUCHHILIHHBI:
MaKCHMAaJIbHOHN y4eOHOM Harpy3ku 00y4aroerocs -198 yaca, B TOM 4ucChe:
00s3aTENBHON ay IMTOPHON y4eOHOM HAarpy3Kku o0y4Jaroierocs: -1364acos;
CaMOCTOATENbHOM padoTel o0yyaromerocs - 51 yaca
KOHCYJIbTaUMU - 11 yacos



2 PE3VJBTATBI OCBOEHHSA YYEBHOH JUCIHUILINHBI
«JIEKTPOHHASA TEXHUKA»

Pe3ynbpTaToM OCBOCHUS TIPOrpaMMbl  TUCIIUIUIMHBI « SNEKTPOHHAS TEXHUKA»
apngercas  ormagcHue — npodeccuoHaneHeiMH ¢ (IIK) w ofumumu  (OK)
KOMIMETEHLUAMH:

OK 5. Ucnons3oBath MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOIOTHH B
npo(hEeCCHOHANBHON EATENBHOCTH.

OK 6. Palotath B KO/UIEKTUBE M KOMaHAE, 3PQPEKTHUBHO OOIIATHCS ¢
KOJUIETaMHU, PYKOBOJCTBOM, TOTPEOUTENSAMU.

OK 8. CaMOCTOATENnRHO ONpeaeiasaTe 3a7audl  OpodECCUOHANBHONO U
JAYHOCTHOTO PA3BUTHUSA, 3aHIMATECSA CAMOOOPA30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBILICHHE KBATH(DHUKALHH.

OK 9. OpreHTHPOBATHCS B YCIOBUSIX YaCTONH CMEHBI TEXHOJIOT U
B MPO(ECCHOHANBHON IEATENBHOCTH.

IIK 1.1. Axanmu3upoBaTe  padOTy  CTAHLMOHHBIX, MEPETOHHBIX,
MUKPOIIPOLIECCOPHBIX ¥ JAMArHOCTUYECKUX  CHCTEM  aBTOMATHKH MO
MPHHLUUITHAIBHEIM CXEMaM.

[IK 1.2, Onpenenars U YCTPAaHATH OTKa3el B padoTe€ CTAHIMOHHBIX,
MEePErOHHBIX, MUKPOMPOLIECCOPHBIX U TUATHOCTUYECKUX CUCTEM ABTOMATUKH.

[IK 1.3, BbinogHATE TPeOOBaHUS MO 3KCIUIyaTallUd CTAHIIMOHHBIX,
MEPErOHHBIX MUKPOIIPOLIECCOPHBIX H AUArHOCTUYECKUX CHCTEM aBTOMATHKL.

IIK 2.1. Ofecne4uBarh TEXHUYECKOE OOCHYKMBAHUE YCTPONCTB CHCTEM
CLb u XKAT.

[IK 2.2. BHIIOAHATE padoThl N0 TEXHUYECKOMY OOCTY>KUBAHUK) YCTPOHCTB
SJIEKTPONUTAHUS CUCTEM SKETIE3HOAOPOKHON aBTOMATHUKH.

[IK 2.3. BBIMOMHATE padoTBl MO TEXHUYECKOMY OOCIYKUBAHUK) JIMHHIA
YKENIE3HOJOPOKHON aBTOMAaTHKH.

IIK 2.4. Opraau3oBbeIBaTh padoTy MO O0CITY>KUBAHUKY, MOHTAXKY U HAIAIKE
CHCTEM >KEJI€3HOIOPOAKHOI ABTOMATHKU.

IIK 2.5, Onpenenats 3KOHOMUYECKYIO 3(PPEKTUBHOCTE MPHUMEHEHUA

YCTPOHCTB aBTOMATHKH M METOAOB HX 00CTY)KUBAHUA.



[IK 2.6. BeinmoaHATe TpeOOBaHUA TEXHHYESCKON SKCILUTyaTALMH JKEJIC3HBIX
JOPOT U O€30IIaCHOCTH BUKEHUS,

[IK 2.7. COoCTaB/IATh U QaHATH3UPOBATh MOHTAKHEIE ¢XeMBbl yeTpoiicTB CLIB
u XAT.

IIK 3.1. Ilpoussoauthk pa3dOpKy, COOPKY M PETYIMPOBKY NpUOOPOB H

ycrpoiicts CLIB.
[IK 3.2. MI3MepATh U aHATU3MPOBATh MMAPaMETPEl MPUOOPOB U YCTPOKHCTB

CLb.

IIK 3.3. PeryiupoBath U NpOBEPATH padoTy yeTpoitcTB v npudopor CLIb.



3. CTPYKTYPA U COJAEPKAHUE YUEBHOM TUCIUTLTAHBI

3.1. O0bem y4eOHOH AHCHHUILVIMHBI «JJIEKTPOHHASA TEXHHKA» W BHIbI
y4eOHoii pa0doThI

.. O0nem
Buna yueOHoii padoThI
4acoB

MaxkcHMaIbHas y4eOHasi Harpy3ka (Bcero) 198
O0si3aTe/IbHAs AayIJHTOPHAs yueGHAasi HArpy3Ka (Bcero) 136
B TOM YHCJIE:
TEeOPETHUECKUE 3aHATUA 90
JlaGopaTOpHBIE 3aHSATHS U TPAKTHUECKUE 3aHATHS 46
CamocTtosTe1bHAsA padoTa o0yvyarwiuerocs (Bcero) 51
KoHcynpranuu 11
®opma aTTecTalHH 3ayema.-3 cexmecmp

IKIAMEHU - 4 cerxtecntp







JladopaTropHsbie padoThl
JIP 1 CHATHE BONBT-aMIIEPHBIX XaPAKTEPHCTHK MONYTIPOBOJHHKOBBIX AHOAOB H.
JIP 2 CHATHE BONBT-aMIIEPHBIX XapaKTePHCTHK KPEMHHEBbIX CTaOITHTPOHOB

CamocToarenbHan padtora 00y4aAlOMIHXCA: BbINOJHEHHE AOMALLIHUX 3a1aHHH NO
Teme 1.2, moaroroBka K nabopaTopHoii pabore

ITogroroeka OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI NpUMEHeHHe
NoNyNPOBOAHUKOBLIX AMOAOB, pacludppoBKa MAPKUPOBKU MONYNPOBOAHUKOBbIX
ANOAOB,  BApHAHTbl  CXEM  BKIKYEHUA  NONYNPOBOAHUKOBBIX  AUOAOB,
CTAOMIIUTPOHOB, TYHHENBHBIX AWOAOB, MOAOOP TMOJYNPOBOAHHUKOBLIX AUOAOB IO
3alaHHBbIM TTapamMeTpam.
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Tema 1.3.
TPAH3HCTOPDI

bunoaspubie

Conepxkanue yuednoro marepuana Onpeaenenue. YCTpONHCTBO U NMPUHUMI
nencTBua OUnonApHOro TpaH3ucropa. Pesxum padots.

Cxembl BKntoveHus. Y cnosHoe rpadpudeckoe 06o3HaueHne. CtaTuueckue
xapaktepuctuku B cxeme ¢ Ob (00wein 6azoi) u O3 (0Owmm SMUTTEPOM).

PaGouun pexxum Tpansuctopos. Onpeaenedne H-napameTpos B 3aaaHHOM
pexkume. HactoTbie 1 umnynbcHbie cBoiicTea. Ipeaenbubie napameTpel
TpaH3ucTopoB. Mapkuposka. Cucrema 0D0O3HAUEHHS.

JlaGopaTopnbie padoThl H NPAKTHYECKHE

JIP. 3 Custye BXOOHBIX U BBIXOOHBIX BOJBT-AMIIEPHBIX XAPAKTEPUCTHK
OUMONAPHOro TPAH3UCTOPA.
P 1 I'padpuuecknii ananus pabOTLI OHNONAPHOTO TPAH3UCTOPA.

CamocToaTeIbHAA patoTa 00yYAIIMNXCA: BHITIOJTHEHHE JOMALIHWX 3aaHUil MO
TeMe | 4, noarotopka K 1abOpaTOPHOMY M NPAKTHYECKOMY 3aHATHSM.

ITpumepHas TemaTka BHEAYAUTOPHOH CAMOCTOATENbHOI paboThL:

OCHOBBI TEXHOJOTHH W3TOTOBNIEHHS TPAH3UCTOPOB. TIpuMeHeHHe OUMONSPHBIX
TPaH3UCTOPOB. PacindpoBka MapKHPOBKH OHTONSIPHBEIX TPAH3UCTOPOB. CXeMBI
IV CHSITMS  BOJBTAMIIEPHbIX XAPAKTEPUCTHK OMOONAPHOTO  TPAH3UCTOPA.
OnpeneneHue CTaTU4ECKUX MapaMeTpoB TpaHsucropa. COCTaBHONH TPAH3UCTOP.
IMonbop OUMONSIPHBIX TPAH3HCTOPOB MO 3a7TAaHHBIM MapaMeTpam.
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Tema 1.4. [loneBbie TPAHZHCTOPDI

Coaepskanue yueOHoro marepuana Iloneson tpansuctop (IIT) ¢ ynpasnawomum
p-n nepexoaoM CTpPyKTypa TPaH3UCTOPOB, CXEMbl BKJIOUEHHUS, YCIOBHO-
rpaduueckoe 0003HAUEHHE, CTOKOBAsl U CTOKO-3aTBOPHAs! XapaKTEPUCTHKH,
IloneBoit TpaH3UCTOP € M3ONMPOBaHHBLIM 3aTBOpoM . Ilapamerpbl noneebix
TPAH3UCTOPOB, CpPaBHEHME WX € OMNONAPHBLIMH TPAH3UCTOPAMM, CHCTEMA
0003HAYSHUI,

CamocToaTeabHAs patoTa 00YUAWMUXCH . BHIMOJTHEHHE AOMAIIHUX 3aAaHHH 110
Teme 1.5, noaroToBka K 1a0OpaToOpHOMY 3aHATHIO.

ITpumepHan TemaTuka BHEAyAMTOPHOM CAMOCTOATENbHOMN padoThi

[loneBbie TpaH3ucTOpHl ¢ TiepexoaoM LIOTTKH, ¢ TaBalOIUM  3aTBOPOM.
[IpumeHeHHe TONEBBIX TpaH3WCTOpOoB. PacumdpoBka MapKHPOBKH TOJNIEBBIX
Tpan3ucTopoB. Cxembl AN CHATHS BONBTAMOEPHbIX XAPAKTEPUCTUK [ONEBbIX
Tpanzuctopos. [lonlop noneebix TPAH3MCTOPOB MO 33AaHHBIM MNAPAMETPAM.
[ToneBbie TPAH3UCTOPHI C IIIABAKIIHM 3aTBOPOM U 3apAAOBOH CBS3ZBIO.

Tema 1.5. Tupucropnbi

Conepxanue yaebuoro marepuana Tunsi THPHCTOPOB: TUHUCTOP, TPHHUCTOP,
CUMMETPHYHbIN TUPUCTOP, UX CTPYKTYPA, CXEMA BKNKOYEHHS!, BOAbT-AMNEPHAA
XapPaKTEPUCTUKA, MPUHLUN ACHCTBUS, NAPAMETPbI, MAPKUPOBKA, YCAOBHOE
o0o3HaveHHe B cxemax, 00JlacTb MPUMEHEHUS,

JlaGoparopHasa padoTa

JIP 4 Uccnenopanue THPUCTOPA{ AMHUCTOPA).

CamocToaTebHAA patoTa 00yYAKIMXCSA: BHITIONTHEHHE JOMAIIHHX 3aaHHi 1o
Teme 1.6., moaroToBka K 1abopaTopHOMY 3aHATHIO.

ITpumepHan TemaTka BHEAYAUTOPHOH CAMOCTOATENBHOI paboThl

IMpumenenue THpucTopo. PacimdpoBka MapkHpPOBKH THUPHUCTOPOB. CxXeMbl AMs
CHATHA BOJIBTAMIIEPHBIX XapakTepHCTHK THpucTopoB. [lombop TupucTOpoB MO
3aJlaHHBIM NApaMeTpaM.

[¥8)

Tema 1.6. HenmuelHble
NOJYNPOBOAHUKOBbBIE NPHOOPDLI.

Conepxanue yuebuoro marepuana CTpyKTypa, NPpUHUKN AEHCTBHA, NPUYHUHA
WU3MEHEHHUS COTPOTHRIEHUS, BOJIET-aMIepHAs XapakTepHCTHKA, YCIIOBHOE
o0o3HaueHHe, MapKHPOBKA, MPHMEHEHHE TEPMOPE3HUCTOPOB H BAPHCTOPOB.

JlaGoparopnas padora

JIP 5 cuatue BAX TepMopesucTopa.

CamocToaTreIbHadg patoTa o0yUaAKWHXCA. BBIMOTHEHWE AOMAUIHHUX 3aaHHi MO
Teme 1.7

(F8)




ITpumepHan TemaTuka BHEAYAMTOPHON CAMOCTOATENbHOMN PadoThi

[IpuMeHenne TepMOpe3UCTOpOB W ODonomeTpoB. PacmiudpoBka MapKHPOBKH
HETUHEHHBIX  NOJNYNPOBOAHUKOBBIX — npubopoB.  CxeMbl  mist  CHATUSA
BOLTAMNEPHBIX XAPAKTEPUCTMK HENMHEHHbIX NONYNPOBOAHUKOBbIX NpuOOpPOB.
Cxembl BKIOYEHHS OONOMETPOB.

Tema 1.7. OnTo3nekTpoHHbIE
npudopel 1 npHOOPLI OTOOPAIKEHHA
nHdopmannu,

Conepxanue yueduoro marepuana OnpeseneHne ONTO3IEKTPOHHKH,
MPeUMYLIECTBA W HEOCTATKH YCTPOHCTB ONTO3IeKTPOHHKU. CTPyKTypHas cxeMa
onTpoHa. YnpasnaemMble UCTOYHUKH CBETA, TPEOOBAHUS K HUM; XaPAKTEPUCTUKH,
napameTpbl, MAPKUPOBKA, NPUMEHEHUE. .

DoTONPUEMHU KK, NPUHLMI PAOOTHL, XAPAKTEPUCTUKU, NAPAMETPbI, MAPKUPOBKA.
Ceeroaunonpl, TpeboBaHus, BbIOOp MaTepuana.

HoHnbie uudpoBbie 1 3HAKOBbIE MHAUKATOPLL. IlonynpoBoaHuKOBbIE
MHANKATOPbI. JKuAKOKPHUCTANINHECKHE MHANKATOPDL,

JIabopaTopnan padora

JIP 6 UsyueHue cxembl poTopene.

CaMocToaTeabHAs padoTa 00YUAMHXCA: BHINOJHEHNE NOMALTHHX 33AaHHil 110
Teme |.8., moaroroska k nabopaTopHOMY 3aHATHIO,

ITpumepHan TemaTka BHEAYAUTOPHOH CAMOCTOATENBbHOI paboThl
DNeKTPOBAKYYMHbIE (hOTOINeKTPOHHBIE npuoopHLI, (hoToaNeMEHTHI,
($OTOINEKTPOHHBIE YMHOKHTENH. DNeKTPOBAKYYMHbIC TPHOOPBI OTOOpakeHHs
UHPOPMALIMN — HAKAMBAEMBIE, 3HAKOBBIC U ra30pa3psiiHbIe HHANKATOPB!. AHAMM3
MOCTPOEHUs U paboThl CXEMOTEXHUYECKUX PELICHHI B ONTONApax.

Tema 1.8. DnekTPOBAKYYMHBIE H
razopaspsiiHble npHGopbI

Coneprranue y49e0HOr0o Marepuana YCTPOICTBO W NPUHLMI  ACHCTBUA
NEKTPOHHOH JIAMTTBI,

JlamMna TpuoA, yCTpOHCTBOYCIOBHOE 00O3HAaueHHe, knaccudukauus, MapkupoBKa.
IIpuHuun neictBus Ycunenue curiana. - QObnacru npuMeHeHuUs

IIpakTHYeCKnE 3AHATHA.

13 7 CHATHE BONBLT-aMNIEPHON XapaKTePUCTHKH JTAMITbl AMOA

I13 § CHATHE aHOAHBIX MU AHOTHO-CETOUHBIX XAPAKTEPUCTHK HJEKTPOBAKYYMHOIO
TpUOAA

CamocToaTeIbHaAdg patoTa o0yUAKHXCA. BBIMOTHEHWE JOMAUIHHUX 3aaHHi MO
Teme 1.1

IIpumepHas TeMaTHKa BHEAYOUTOPHOH CAMOCTOATENbHOMN paboTh: JluHaMuueckuii
pexxuM paboThl TpHOAA. YCHIMTENbHBIE CBONCTBA 31E€KTPOBAKYYMHBIX NpruOOpOB -

(O8]




| TPHOAOB.

Paznen 2 CxemMOTEXHHKA AHAIOTOBbIX IEKTPOHHbIX YCTPOHCTB. S54+20=74
Tema 2.1. Bowmpamurean  u | Conepxkanue yuedbnoro marepuana OOmue cBefeHHss O BBIIPAMUTENSX. | 6 1
CIIIAKHBAKHE (PHABLTPLI Haznauenue, npunumn aeicrsua. OCHOBHbIE NapaMETPbl U CXEMbl BINPSMUTENESH,
Crnaxuparoue GUALTPbL Ha3HAYEHHE, NpUHLMN AeHCTBUS. OCHOBHBIE NapaMeTpPbl
U CXeMbl (PHITBTPOB.
HmnynbcHbie OIOKH MATAHUS,
JlaboparopHbie padoThI 4 2
JIP 9 NccnenoBanne pabOThI CXEM BBIPSMIIEHHs] TEPEMEHHOTO TOKa
JIP 10 UccnenoBaHue paboTbl CX€M CrAaKUBaOIUMX PuabTpos.;
CamocTonrenbHan patora 00y4aAl0IMXCA: BbINOJHEHUE AOMALIHUX 33AaHUI NO 3
Teme 2.1 [Toaroroska Kk 1a00OpaTOPHBIM 3aAHATUAM.
Tema 2.2 O6was xapaKrepHcTHKAa Conepxanue yaeonoro matepuana Qouue CBeIeHHs 00 yCHITHTENAX, 2 1
» Knaccudpukauus ycunurened. OCHOBHBIE TeXHHUECKHE TIOKa3aTeNn padoTel
3ICKTPOHHBIX YCH/THTCICH. YCUJTUTENEH . SKCIIYATALIHOHHDBIE H KAYECTBEHHEIE,
CaMocToaTeabHas padoTa o0yuaromuxcs 3
BBITIOJIHEHWE JOMAIIHWUX 3a1aHHi o Teme 2.1,
O0obwenne wmarepHana 1O TPUMEHEHHK 3JIEKTPOHHBIX  YCHAWTENeH B
ycrporicreax JKAT n CLIB.
Tema 23 OGpatnas cBsile B Conepranue yaednoro marepuana OCHOBHbIE OHATHA U TEPMUHbBI TEOPHU 2 1
00patHo#i cBa3n. Bunast oOpaTHbix cBa3eil.
YCHIINTENSX. . . .
BnusHue oOpaTHO#H CBSI3W Ha OCHOBHBIE TEXHUUECKHE ToKasaTeNn paboTel
YCUITUTENS.
CamocrosTensHas padora 00y4arOmHXCA: BBINONHEHUE AOMALTHUX 3aAaHHUH 1O 3

TeMe 2.2

[MpuMepHas TeMaTHKa BHEAYAMTOPHOW camMocToATeNnsHOH paborer: TlpaBuna
paccMoTpeHus paboThl NEKTPHUECKUX LeneH B pekuMe KOPOTKOTO 3aMbIKaHUsS W
xonoctom pexume. Ilpasuna onpeaeneHus BUIOB OOPaTHOH CBA3M MO BHAY
CHUMAEMOTO CUrHaNa U cnocody BBENEHUS.




Tema 24 O6mue nNpHHNHNL]
nocTpoeHuss H  padoTbl  cxem
INEKTPHYECKHX YCHIIHTENeH.

Coaepxanue yuednoro marepuana OcHoBHble TpeOOBaHMs K CXemam
yCUITUTENeH W pexuMbl padOTHI YCHIIHTENBHBIX 3JIeMEHTOB. Pexxumbl paboTel
YCUTUTENbHBIX 3JileMeHToB, PaboTa TpaH3ucTopa B cxeMax ycunurenei. CrnocoOw!
SNEKTPONMTAHUA YCHUAMTENbHbIX 3aeMeHToB. CnocoObl noaadum CcMewmeHus B
KaCKanax Ha OMNOMAPHBIX M NOAEBbIX {YHUNONAPHbIX ) TPAH3ZUCTOPAX.

Cxembl cMmelneHne (GUKCHPOBAHHBIM HANPSDKEHHEM JAENUTENs U TOKOM 0azbl
(ucroka). Odwue cBeneHust 0 crabunuzalMy B yeunuTensx. TepmocraOunmzauus
M TEPMOKOMMOECHCALIMS PEKMMOB PAboThl OUMONAPHOrO M MONEBOro TPAHIUCTOPA.
O0wue ceepeHusa. Buabl M CXEMOTEXHHYECKAs peanu3alua  MEKKACKaAHbIX
CBA3EH! rajibBaHUYECKas {HenocpeacTBeHHan), Pe3HCTOPHO-eMKOCTHAsT
{emxocTHast), TpaHcdopMmaTOpHas U APOCCETbHO-€MKOCTHasl. XapakTepUCTHKa
YCUIMTENbHbIX KACKAAOB MPU PasHbIX CXEMaxX BKIOYEHHS YCHIAMTENbHbBIX
31€MeHTOB. COCTABHBIE TPAH3UCTOPDI:

12

CamocToaTe bHAN patoTa 00YUAKMUXCH: BHIMOJTHEHHE AOMAIIHUX 3afaHUH 1O
Teme 2.3

ITpumepHas TemaTuka BHEAyAMTOPHOM CAMOCTOATENbHOMN PaboThi

AHanu3 NpakTUHECKUX CXEM YCHAMTENEH C 31EMEHTAMU TePMOCTAOUAM3AUMN H
TePMOKOMIIECAUMH, AHaMu3 TNPaKTHYECKHX CXEeM YCUIUTENeHd C paslIMYHbIMU
BHAAMH  MEXKacKafHeIX CBsizell. CpaBHUTENBHBIH aHaNH3 1O OCHOBHBIM
MOKA3ATENAM CX€M YCHIHMTENbHbIX KACKAMOB IMPHU Pa3HBIX CXEMax BKIKOYEHHUS
YCUIHUTENbHBIX IEMEHTOB.

Tema 2.5. Buabl YCHJINTENbHBIX
KACKA/0B.

Couepmauue y‘leﬁHOI"O MaTepHana KOHCprK’THBHBIe OCODEHHOCTH MOCTPOCHWA
OAHOTAKTHbIX H ABYXTAKTHbLIX YCHMIUTENbHBIX KAaCKaaOB.

IToctpoenne u npuHUMN pabOTbl CX€M OAHOTAKTHBIX KACKANOB YCHICHMS s
Pa3sNUUHBIX CX€M BKIKOYEHHWS YCHIUTENbHBIX 3JIEMEHTOB. XapaKTepHUCTHKH
OJIHOTAKTHBIX YCHITMTENIBHBIX KackaaoB: (paza BLIXOAHOTO CHIHANA MO OTHOUEHHIO
K BXOOHOMY, KOYPOUIMEHT YCHICHHS, BXOAHOE U BBIXOIHOE COMPOTHBICHHE,
4YaCTOTHbIE CBONCTBA KACKAOB.

HazHaueHHe OKOHEUHBIX Kackanos, TpeGosaHus kK HUM. BeIGOp 3KOHOMHUYHOTO
peskuma padoTbl. OAHOTAKTHBINA TPAHCPOPMATOPHBIN KACKAA: CXEMbI
NPUHLIMOKANBHAA M 3KBUBAJIEHTHASI, TOKONPOXMKAESHUE, HA3HAYEHHUE 3I€MEHTOB,
UCKAaKEHWS B Kackajle, aHaJIu3 padoThl MO MepeMEeHHOMY TOKY.

JIByxTakTHbIe Kackaabl (TpaHchopmaTopHbie u decTpaHcHOPMATOPHDIE).
Da3onUHBEPCHBIE KaCcKabl: C pasAeNeHHOH Harpy3KoH U C SMUTTEPHON CBA3bIO.
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MNpakTHueckue padoThbl.

IIP11 HccnepoBanue pe3sMCTHUBHOIO Kackana nNpeaBapUTENbHOO YCUAEHHUS HA
namne Tpuoa,

[IP12 Hccneposanue pe3UCTHBHOTO KacKala TNPEABAPUTENLHOINO YCHJIEHHS Ha
OUMONAPHOM TpaH3HCTOPE.

ITP13 HcecnenoBaHne NOBTOPUTENS HANPSIKEHUA

ITP 14 Hecenenosanune $a3onHBEPCHOIO KacKana

ITP15 UccnenoBaHue OAHOTAKTHOIO TPAHCPOPMATOPHOrO KaCKaaa

[1P16 HccneaoBaHne ABYXTAKTHOTO TPAHC(HOPMATOPHOTO Kackana

ITP17 UccnenoBaHue ABYXTAKTHOro 6eCTpaHcPoOpMATOPHOro Kackana

IIP18 UccnenoBanue 3-X KaCKanHOro yCUIUTENs

10

CamocToaTeabHA patoTa 00YUAMUXCA: BHIMOJTHEHHE AOMAIIHUX 33AaHHH IO
Teme 2.5

ITpumepHas TemaTuka BHEAy AMTOPHOM CAMOCTOATENbHOMN PaboThi

AHanu3 NpakTHYECKUX CXEM YCHIIUTENICH ¢ 3JIeMeHTaMH TepMOoCTaOHMIH3aLuH H
TEPMOKOMMECALMH, AHANU3 TMPAKTHYECKWX CXeM YCHUIUTeNneld ¢ pa3sNuvyHbIMH
BUAAMH MEXKACKAAHbIX cBs3eil. CpaBHUTENbHBLIH AaHANU3 0O OCHOBHBIM
MOKA3aTeNAM CXE€M YCHIMTENbHBIX KACKAIOB NPH Pa3sHBIX CXEMaxX BKJIKYECHHA
YCHITUTENIbHBIX  3JIEMEHTOB.  AHallu3  TMOCTPOEHHS  TPAKTHYECKMX  CXeM
ONAHOTAKTHBIX U JBYXTAKTHBIX YCUJIUTENbHbIX KACKAAOB.

Tema 2.6 YCHAHTENH TNOCTOSAHHOTO
TOKA.

Conepranue yaednoro marepuana O0uine ceeaeHus U 0COOEHHOCTH
yeunurenei nocTosHHoro toka. Iloctpoenue v npuHuumn paboTel cxeM
OAHOTAKTHBIX U ABYXTakTHLIX YIIT npamoro yeunenus, danancHbix
{(nByxTakTHbIX) YIIT, mocnenosarenbHO-0aNaHCHBIX KACKAOB YCHITHTENEH,

Cnoco®bl  BKIKOYEHHS [BYXTAKTHOrO KACKaaa B CX€MaX MHOTOKACKAAHbIX
YCUAHUTENEH NOCTOSHHOTO TOKA

IMpakTHUYECKHEe CXeMBI YCHTUTENEH MTOCTOSHHONO TOKA B YCTPOHCTBAX aBTOMATHKH:
OCOOEHHOCTH TTOCTPOEHUA, MEKKACKaJIHbIE CBSI3H U pabora.

CamocTonaTenbHas padoTa 00yHAMHXCA ' BbINOJNHEHUE NOMALUHUX 3aAaHUN NO
TeMme 2.6, nOAroToBKa K 1a0OPaTOPHOMY 3aHSTHIO.

IMpuMepHas TeMaTHKa BHEAYIHTOPHON CAMOCTOATENTEHOH padoThI

IMocrpoenrne U ocobeHHOCTH  palOTBI  YCHITMTENsT  TOCTOAHHOTO TOKAa C
npeodpa3oBaHUEM.




Tema 2.7 lNeneparopnl
FAPMOHHYECKHX KOJ1e0AHHH.

Coaepxranue yuednoro marepuana O6wue ceenenus o reneparopax. IIpuHunne
nevicTBuA , ycrpoiictso LC rene-patopos
RC aBroreneparopel. Ctabunnzaums 4acTOTH FeHepaTopa.

CamocToareapHas padoTa o0yuUaMHXCA: BLHINOIHEHHE AOMALIHUX 3aaHHH 10
TeMe 2.7, MOAroTOBKA K JaDOpaTOPHOMY 3aHATHIO,

IIpumepnan TEMATUKA BHEAYAUTOPHOM CaMOCTOATENbHOMH padoTbi:
CucremaTu3aums 3HaHUi N0 GPU3MHECKUM NPOLIECCAM B LEMAX C UHAYKTUBHOCTbIO
1 EMKOCTBIO. [10AroTOBKA K TECTHPOBAHHIO

Pa3znen 5 CxeMOTEXHHKA NHPPOBLIX JICKTPOHHLIX CX€M,

22+7=29

Tema 3.1 O6man xapakTepHCTHKA H
napaMeTpbl HMNYJIbCHBIX
CHCHANOB.

Conep:Rkanue y4e0HOro MaTepuaa

OCHOBHBIE IOHATHA U OTPENE/IeHHs 00 HMITYJIbCHBIX CHrHanax. [lapamerpor
INEKTPUHECKUX UMY NBbCOB. HepHOJ'lldLleCKaﬂ nocneaoBaTrCAbHOCTD UMNYNLCOB H
€€ napamMeTpol.

2
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Teme 3.1,
CucremMaTH3aLUs 3HAHWI MO MEPEXOAHBIM MPOLECCaM B HIEKTPHUECKUX LIETAX ¢
EMKOCTbIO U 3aKOHA KOMMYTALMK B LENAX NOCTOSIHHOIO U NEPEMEHHOrO TOKA.

A

Tema 3.2 OcHoBbl
dpopmupyOmHX uenen.

MOCTPOCHHS

Coaep:ranue yuedHoro marepuana

O0wwue ceeaenus o (bolplmupyroumx uensix. JINHENHHbIE U HENMHEHHbIE
tpopmupyrowre uenu. [locTpoenne 1 npuHUKUN padoThI JIHHEHHBIX HOPMHPYIOINX
uenei: auddepeHuupyomas u uaterpupyrommas nend RC-tuna.

CamocronTensHas padora 00y4ar0mHXCA: BbINOJHEHUE AOMALTHUX 33AaHHUH 1O
Teme 3.2

ITpuMepHas TeMaTHKa BHEAYAUTOPHON CaMOCTOATENNBHON padoThI
CucremaTHzauns 3HaAHWH MO (PU3MYECKUM TMpOLECCaM B LEMAX € Pe3NCTOPOM W
EMKOCTBIO.

|8

Tema 3.3 DNeKTPOHHBIE KJIKYH W
MeTOAbI popmupoBanun
HMIYJbCHBIX CHTHAJIOB.

Conepxanne yaeOHOro MATEpHAIA

O0ure ceeaeHus 00 HMEKTPOHHBIX KITOUAX, KAK GOPMHUPYIOIUX HENTHHEHHBIX
uensx. OCHOBHBIE MOHATHA M BUbl THOAHBIX H TPAH3UCTOPHbIX KIHOYEH.
IpuHumnel nocTpoeHus U paboTa AMOAHBIX KIHOUEI.

TpuHUHTTBI MOCTPOEHHS W PpabOTHI TPAH3UCTOPHBIX KITHOUEH Ha OMTIONAPHBIX H
TONIEBBIX TPAH3UCTOpax. TPaH3UCTOPHBIE KITIOUH ¢ BHELUHUM HCTOUHHKOM
cMeteHns. TpaH3HuCTOpHBIH NepekmovaTeNb Toka. OrpaHHYHTENH — THOAHBIE U
TPAH3UCTOPHBIEC OTPAHUYHUTENN OAHONOJAPHOTO U ABYXNOJSIPHOTO CHTHANA.

IIpakTnueckas pabota
ITP19 HcenepoBanme paboThl SIEKTPOHHOTO KITHOUA,

CamocToarebHadg patora o0yUarMHXCA: BLITIONHEHHE AOMALTHUX 3aaHHi MO
Teme 3.3

IIpumepHas TeMATHKA BHEAYAUTOPHOH CAMOCTOATENbHOMH paboThbl

AHanu3 paboTbl NPAKTHYECKUX CX€M AUOMHBIX M TPAH3HCTOPHBIX OTPaAHHYUTENEH
€ Pa3TUYHBIMKA BHAAMH OTPAHWUYEHHS W BKITHOUEHNA,




Tema 3.4 Tpurrepoi.

Coaepxanue y4edHOro Marepuana
Obuue ceenenns u knaccudukauus Tpurrepos. OCHOBHBIE YCIOBHS
MOCTPOEHHsI TDHITEPOB Ha NUCKPETHBIX 3J1eMeHTax . CHMMETPHYHBIH TPUTTED C
KOJUIEKTOPHO-0a30BbIMH CBsi3sIMH. CTaTuueckoe (YyCTOHUNBOE) COCTOSIHHE
camoB030y:kaeHus Tpurrepa. CocTosiHME YCTOHYMBOCTH CUMMETPHYHOTO
TpUrrepa.
‘TATHYECKOE YNPaBAEHUE CUMMETPUYHBIM TPUITEPOM. JJuHamuueckoe
NPABJIEHHE CHMMETPUYHBIM TPUTTEPOM. HECHMMETPHYHBIE TPHITEPHI,
HWMEeHeHHe TPHITEPOB. Y COBHbIE IpadUUeCcKHe U CHMBONIMUECKHE
000o3HaueHus Tpurrepos. Ipasunia onpeAeneHns COCTOHUA TPUITepa.

IIpakTnyeckan padora
ITP20 UccaenoBaHune paboTbl CXEMbl CHMMETPUHHOIO CTATUHECKOrO 1
AMHAMHYECKOTO TPHITEpa.

CamocroarenbHan padoTa o0y4AOMUXCA: BbINONHEHHE AOMALUHUX 33AaHUIA
no teme 3.4

[IpuMepHas TeMaTHKa BHEAYAUTOPHOH CaMOCTOATENBHON padoThl

ITocTpoeHue u padoTa CUMMETPHUYHOIO CTATHYECKOrO TPUITEPA HA NOAEBbIX
Tpansucropax. Crarnueckoe (yCTOH4YUBOE) COCTOSIHME CaMOBO3OYIKAEHHMS M
YIIPaBJIEHHE CHMMETPHYHBIM TPUTTEPOM Ha NOJIEBBIX TPAH3HCTOPAX.

LN

Tema 3.5
reHEpPATOPbI,

Hmnyabcubie

Conepxanue y1e0HOro MaTepuana _
Obure cBeieHHs 00 MMITYJILCHBIX reHepaTopax M ux Knaccudukauns. Obune
CBE/ICHHA O F€HEPATOpax NPsMOYTONbHBIX UMY NbCOB. IIpuHuMn nocTpoeHus u
8&60Ta CXeMbl CaMOBO30Y KNAIOLIErocst MyIbTHBUOPATOPA C KOMIEKTOPHO-

a30BBIMH CBA3AMM M MYJIbTHBHOPATOPA B 2KAYLIEM pexkumMe. Bnoxunr-
reHepaTop — 00IHe CBEIeHNUs, TPHHIIUTI TTIOCTPOEHHS W padoTa CXeMBI
aBTOKONIE0ATENLHOTO (CaMOBO30Y ANAKOLIETOCH) U KAYLIETO ONOKHHT-
reHepaTopa. JIByXTakTHbIN aBTOKOIE0aTeIbHBIA NPeoOpa3oBaTesib MOCTOAHHOTO
HANPAXKEHUA B NEPEMEHHOE HANPAKEHUE.

IIpakTnuyeckas padora
IMP21HhccnenoBanne paboThl CXeMbl CHMMETPHYHOTO MYJIBTHBHOpATOpa.

CamocroaTensHas padoTa 00yHAINMXCA: BBITONHEHHE NOMALIHUX 3a0aHUH
no TeMe 3.5., MOATOTOBKA K JADOPATOPHOMY W MPAKTHUECKOMY 3aHATHAM.
IMpuMepHas TemaTHka BHEAyAHTOPHON caMOCTOATeNbHOH paborer [IpuHUMN
NOCTpOeHUsT W padora cxembl camMoBO3OYyIKAarmerocs MyasTuBMOpaTopa ¢
KOJUIEKTOPHO-0A30BbIMM ~ CBA3SIMM M YJIyYIIEHHOH (POPMOH  HUMIIYyNbCOB.
IloaroToBka K TECTHPOBAHHMN.

Pazaen 4. OCHOBBI MHKPODNEKTPOHHKH,

16+4=20
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Tema 4.1 OcHoBBI
G YHKUHOHANTLHOH
MHKPO31eKTPOHUKH.

Coaep:ranue yuedHoro marepuana

OO0wme ceeaeHus 0 MUKPOINeKTPOHUKe. TePpMUHOIOMNA MHTEMPAIbHbBIX W
knaccugukaLyst naTerpaneHbix MukpocxeM (MMC). Cucrema 0003HaueHni
HHTErpajbHbIM MHKpocxem (MMC).

(OCHOBHBIE OHATHUA O KOHCTPYKTHBHO-TEXHOJIOTHYECKUX OCOOEHHOCTAX
M3rOTOBAEHUA HHTErPAIbHbIX MUKPOCXeM. OCHOBHbIE MOHATHS O METOAAX
M30JIAUMH NIEMEHTOB U KOMIIOHEHTOB W METOAAX (POPMHUPOBAHUA AKTHBHbIX H
NACCUBHbIX 31€MEHTOB U KoMNnOoHeHToB B MMC. CxeMoTex Huueckue
0COOEHHOCTH B HHTErpalbHbIX MUKpocxeMax (MMC).

CamocToaTe bHA padoTa 00y4AIOMNXCSA. BBHIMOTHEHHE AOMAILHWX 3aJaHHH
no teme 4.1

ITpumepHan TemaTuka BHEAyAMTOPHOM CAMOCTOATENbHON PaboThi
KOHCTPYKTHBHO-TEXHONOTHYECKME  METOAbI  M3FOTOBAEHHS]  MHTErPanbHbIX
MHKPOCXEM: TUIEHOYHBbIC, THOpPHAHbIC, MONYNMPOBOAHHWKOBBIE W COBMELLEHHBIC
UHTErpajbHble MUKpOCcXeMbl. MeToze! (POpMHUPOBaHUA aKTUBHBIX M ITACCHBHBIX
9JIEMEHTOB 1 KOMIIOHEHTOB B MOJIYMTPOBOAHHKOBBIX (MOHOMUTHBIX) UMC.

Tema 4.2 AHANOroBLIE
HHTErpaAJbHble MHKPOCXEMbI.

Coaep:ranue yyedHoro marepuana

O0wwme cpeaeHus U NPUMEHEHHE aHANOrOBbIX MUKpocxeM. Oco0eHHOCTH
CXEMOTEXHMHECKNX PELIEHHNI aHANOrOBbIX MHTErPanbHbix Mukpocxem (AHUMC).
BapuanTtsl cxemorexHuveckux pemenniit AMMC: reHepaTopbl CTaOUIIBHOIO
toka (I'CT), cocTaBHBIE TPAaH3UCTOPBI, AHHAMHYECKAA HATPy3Ka, CXeMbl C/IBUTA

OBHA, AU HepeHLIHABHbBIE U BEIXOAHBIE KaCKasbl.

NepPaLMOHHbIE YCHANTENN — HA3HAYEHUE, XAPAKTEPUCTUKA, CTPYKTYPHbIE
cxembl 1 0003Ha4eHue onepaunontblx yeuaurenei (OVY). TexHuueckue
MOKA3ATENH U aHANU3 NOCTPOSHUS MPAKTHYECKUX CXEM ONepPaliMOHHbBIX
yeunurenei (OY).

ﬂBamuqecKaﬁ paoora
P22 Uccnenosanne npensaputensioro Y34Y va UMC

CamocTosTensHasi padoTa 00YHAINMXCA: BBITONHEHHE NOMALIHUX 3a0aHUH
no TeMe 4.2, MOATOTOBKA K TaDOPAaTOPHOMY 3aHATHIO,

IMpuMepHas TeMaTHKa BHEAYIHTOPHON CAMOCTOSTENTBHON paboThI
AHalli3 OCHOBHBIE CXEMBbI BKJIKOUEHHS ONEpalioHHbX yeunutenei (OVY).

(VS

Tema 4.3 Hupposnie
HHTETPAIbLHBIE MHKPOCXEeMbI
(ITHMC)

Conepxanue YUeOHOro MATEPHANA
Qowue ceenenus o LIUMC. Jloruka npeacrasnernus uudpopmanuu B iudposoii
iiiopme. Knaccuduxaims nudpoBbiX HHTErPanbHbIX MUKPOCXEM ( ).
OHSITHS O NOrMYECKMX (PYHKUHAX, SNEMEHTAX M JIOTH4ECKMX YCTPOHCTBAX B
LIUMC. OcHOBHBIE XapaKTEPUCTHKH W MApaMeTPhI IOTHYECKUX 3TEMEHTOB.
CraTHueckue cxeMbl ToTHUeckux 3neMeHToB MOTT-cTpykTyphI
KBH3HCTHYECKHE CXeMBI JIOTHUECKHX 3JIeMeHTOB Ha K OF?’"FJ] CTPYKTYpax.
Jnnamuyeckue cxembl orudeckux snemeHToB Ha MOITTJ-cTpykTypax.

CxemHBIe pelIeHHs OCHOBHBIX JIOTHYECKHX 3JIEMEHTOB. AMOAHO-PE3UCTOPHBIE
(APJ1), pesucropHo-tpaHzuctopusie (PTJI), nuonHo-tpansucropubie (JTJI),
Tpan3uctopHo-Tpansuctopubie (TTJI), sMuTTepHO-CBA3aHHBIE, HHTErpanbHbIC
unxexumonsste (M°J1), Ha nonesbix tpansucropax MOIT nwnu MITI-cTpykTypb!.




CamocTonarenbnan padora 00y4yalomHXCs: BbINOJHEHUE AOMALLHUX 33a0aHUM
no reme 4.3

[IpuMepHas TemaTHka BHEayAHTOPHOH CaMOCTOATENILHOH padOTHI
AHanu3 NpaKTHYECKUX CXEM NOrH4ECKHX 3NEMEHTOB N0 CNPAaBOYHUKY.

LWN]

Koncynbrauun

11

Bcero

136+51+11=198

Jna xapakTepUCTHKKY YPOBHS OCBOSHUS y4€OHOr0 MaTEPUana HCNONb3YIOTCA CEAYIOLUE O003HAYSHUA:

1
2

-

2

. — O3HAKOMUTENIbHBIH (Y3HaBaHHE paHee U3YYEHHBIX O0bEKTOB, CBOWCTB),
. — PeNpOAYKTHBHLIN (BLITIOJTHEHUE AEATENILHOCTH 110 00pa3Lly, HHCTPYKLHU HITH IO PYKOBOACTBOM)
. — NPOAYKTUBHBIH {MNaHUPOBAHHE U CAMOCTOATENbHOE BLIMOAHEHNE ASATENALHOCTH, PELIEHUE NPOOAEMHbIX 33Aa4)







5. KOHTPOJIb U OIIEHKA PE3YJbBTATOB OCBOEHUS
JUCHUILTUHBI «3JIEKTPOHHAS TEXHUKA»
KoHTpob M OlleHKa PE3yNbTaTOB OCBOCHUS JAUCLUIVIMHBI « 3NIEKTPOHHAS

TCXHHUKa» OCYHICCTBIACTCA npenogaBaTeyicM B MpoLcCce IIPpOBCIOCHUA
NPAaKTHYECKUX 3aHATUNH M NalOopaTOpHBIX padOoT, TECTHUPOBAHUS, a TaK XKE
BBITIOJTHCHHUA 06yqalou1mmc-ﬂ HHOINBHAOYAIBHEIX 3a£laHI/Iﬁ, IIPOCKTOB,
HCCJICIOBAHMH.
PesynbraThl
{OCHOBHEI® @OpMBI U METOABI
obuiue, npodec- (OCHOBHBIE NOKA3ATENH OLIEHKH PE3yNbTaTa KOHTPOJIS U
CHOHAJILHBIE QLEHKH
KOMITETEHLHH)
1 2 3

OK 3. Yuers: TekyHiT KOHTPO.Ib:
Hcno.w3oBath ONMPEACNATh H AHAJH3HPOBATH OCHOBHBIC MAPAMETPH IJICKTPOHHEIX | OIMPOC YCTHBII.
HH(OPMALIHOHHO - CXEM H IO HAM ¥CTAHABIHBATH PAGOTOCIOCOOHOCTE YCTPOICTB TECTHPOBAHHE,
KOMMY HHKALUHOHHBIC 3.1e1\"rp0}{}{0ﬁ TENHHKH, HHIHBHIY AJIBHBIC
TEXHOJIOTHH B MPOH3BOIUTE MOI00P IEMEHTOR Y.ICKTPOHHOMH AIIMAPATY PEI [0 33 JAHHUA.
mpo¢)eCCHOHATbHOH JATAHHBIM MTAPAMETPAM.

JeATE TbHOCTH. 3HATH: TIpoMeKy TOMHBIH
CY¥IHOCTH (PH3HYECKHUN MMPOLIECCOB. MPOTEKAOILHX B YICKTPOHHBIX | KOHTPOIb: 3AYET.
mpHOOPAN H ¥CTPOHCTBAX: IK3AMEH
MPHHLUHIBI BKTHOYEHHA »ICKTPOHHBIX MPHOOPOB U NOCTPOSHUA
3JCKTPOHHBIX CXCM!
THIOBBIC V3JIBl H YCTPOHCTBA YICKTPOHHOH TEXHHKH.

OK6. VMeTh: TekyIHi KOHTPO.Th:
PaGoTtats B OMpPeIeNAT H AHANTH3HPOBATh OCHOBHBIE MAPAMETPH! 3ICKTPOHHBIX | OMPOC YCTHBI,
KOJLICKTHEBE U CXEM M MO HHM YCTAHABIHBATh PadOTOCTIOCOOHOCTD YCTPOIHCTE TECTHPOBAHHE.
KOMaHIg. '3.161{1']301-{1-{0171 TENHHKH. HHIHBHAYANBHBIC
3 heKTHBHO MPOM3BOJNTD MOADOP 3MIEMEHTOB 3ICKTPOHHOI anmapaTy ph no 33, aHHA.

ODILIATHCA ¢ 3aJaHHBIM MAPAMETPaM.
KOJLIETAMH. 3HaTh: TIpoMeKyY TOUHBL
PYKOBOICTBOM. CYIMHOCTH (DH3UUECKUN MPOLECCOB, MPOTCKAKIIMN B 3ICKTPOHHBIN | KOHTPOIb: 33UET,
MOTPEOHUTETAMHU. npHOOpax H YCTPOHCTBAX: IK3AMEH
MPHHLHIIBI BKTFOUSHHA 3IEKTPOHHBIN MPHOOPOB H NMOCTPOCHHS
IEKTPOHHBIX CXEM:
TUIMOBHIE V3JIBI M YCTPOHCTBA 2 ICKTPOHHOH TEXHHKH.

OK 8. VMeTh: TekyIHi KOHTPO.Th:
CaMOCTOATEIBHO OMpPeIENATh H AHAMM3UPOBATh OCHOBHBIE MApaMETPhl INEKTPOHHBIN | OMPOC YCTHBI,
OMpPEILIATh 33TaUH CXEM M MO HHM YCTAHABIHBATh PadOTOCTIOCOOHOCTD YCTPOIHCTE TECTHPOBAHHE.
npodgec- TEKTPOHHON TENHHUKH. HHIMBHIY aJIbHBIE
CHOHAILHOTO H MPOM3BOJNTD MOADOP 3MIEMEHTOB 3ICKTPOHHOI anmapaTy ph No 33, aHHA.
JMYHOCTHOTO pas- 3ATAHHBIM MTAPAMETPaM.

BUTHA. 3AHHMATh- ¢ | 3HaTh: TIpoMeKyTOUHBIH
caMo00pa3oBa HUEM. CYIMHOCTE (PH3MUECKHN MPOLIECCOB. MPOTECKAOIIUN B 3ICKTPOHHBIN | KOHTPOTb: 33UET.
OCO3HAHHO npHOOpax H YCTPOHCTBAX: IK3AMEH

MIaHHPOBATH MOBBI
LICHHE
KBATH(PHKALIHH.

NPHHLHIBI BK.THOUECHHA 3IEKTPOHHBIN MPHOOPOB H NOCTPOCHHUS
IEKTPOHHBIX CXEM:
THIOBBIE ¥3/Ibl H YCTPOHCTBA 3ICKTPOHHOH TENHHKH.

OK 9.
OpHEHTHPOBATHCA B
VCIOBHAN YACTOH
CMEHBI TEXHOTOTHH
B npo¢eCCHOHATBHOH

VMETB:

ONpeIELITh H aHAM3UPOBATh OCHOBHBIE NMapaMeTPHl AEKTPOHHBIX
CXEM H IO HHM ¥CTAHAB.IHBATH PAGOTOCTIOCOOHOCTE YCTPOHCTB
3IEKTPOHHOH TENHHKH;

MPOH3BOIHTH MOI00D MEMEHTOR WIRKTPOHHOH AINAPATY PHI [0

TexvIUHA KOHTPOTh!
QNPAC VCTHBIM.
TECTHPOBAHHE,
HHIHBHIY UTbHBIE

A IAHHA.




ACATC . IbHOCTH.

3ATAHHBIM MTAPAMETPAM.
3HaTh:

CY¥IHOCTH (PH3HYECKHUN MMPOLIECCOB. MPOTEKAOILKMX B Y. ICKTPOHHBIX
mpuOOPAN H ¥CTPOHCTBAX:

NPHHLUHATIBI BKTHOYEHHA YIEKTPOHHEIX TPUOOPOB U MOCTPOSHHUSA
3IEKTPOHHBIX CXEM:

THIIOBBIE V3JIBI H YCTPOHCTBA 3IEKTPOHHOI TENHHKH.

TIpoMeKy TOMHBIH
KOHTPO.Ib: 3a4ET.
IK3AMEH

MK 1.1
AHATHHPOBATD
padoTty
CTAHLIHOHHBIX.
MIEPETOHHBIX,
MHKPOIPOLIECCOPHBIN
H THATHOCTHHECKHN
CHCTEM ABTOMATHKH
M0 MPHHLUATHATLHBIM
CXEMAM.

Yuers:

ONPEILIAT H AHATH3HPOBATH OCHOBHBIE MAPAMETPHI JEKTPOHHBIX
CXEM H IO HHM ¥CTAHAB.IHBATH PAGOTOCHIOCOOHOCTE YCTPOHCTB
3IEKTPOHHOH TENHHKH;

MPOH3BOIHTE MOI00P 3MEMEHTOBR YICKTPOHHOH ANMAPATY PHI 1O
3ATAHHBIM MAPAMETPAM.
3HaTh:

CY¥IHOCTH (PH3HYECKHX MMPOLIECCOB. MPOTEKAKILKN B JEKTPOHHBIX
mpHOOPAN H ¥CTPOHCTBAX:

NPHHLUHATIBI BKTFOYEHHA 3ICKTPOHHEIN MPHOOPOR H NOCTPOSHHA
IEKTPOHHBIX CNEM:

THIIOBBIE V3JIBl H ¥YCTPOHCTBA YIEKTPOHHOMN TEXHUKH.

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIH.
TECTHPOBAHHE,
HHIMBHIY ATbHBIC
22JAHUA.

TTpoMeKy TOMHBIH
KOHTPO.Ib: 3a4ET.
IK3AMEH

TK 1.2.
Onpeaenmars u
VCTPAHATH OTKA3BI B
padote
CTAHLIHOHHBIX.
MEPETOHHBIN,
MHKPOIIPOLIECCOPHBIX
H JHATHOCTHHECKHN
CHCTEM ABTOMATHKH.

Yuers:

ONPEILIATH H AHATH3HPOBATH OCHOBHBIE MAPAMETPHI JEKTPOHHBIX
CXEM H IO HAM ¥CTAHABIHBATH PAdOTOCHOCOOHOCTE YCTPOHCTB
3IEKTPOHHOH TENHHKH;

MPOH3BOINTE MOI00P 3MEMEHTOBR YICKTPOHHOH ANMAPATY PHI 1O
3ATAHHBIM MTAPAMETPAM.
3HaTh:

CY¥IHOCTH (PH3HYECKUN MMPOLIECCOB. MPOTEKAOILKX B Y. ICKTPOHHBIX
mpHOOPAN H ¥CTPOHCTBAX:

MPHHLHATIBI BKIFOYEHHA 3ICKTPOHHEIN MPUOOPOBR H MOCTPOSHHA
IEKTPOHHBIX CNEM:

THIIOBBIE V3JIBl H ¥YCTPOHCTBA YIEKTPOHHON TEXHUKH.

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIM.
TECTHPOBAHHE,
HHIUBHIY ATbHBIC
22JAHUA.

TTpoMeKy TOUHBIH
KOHTPO.Ib: 3a4€ET.
IK3AMEH

TIK 1.3.
BrInmonHATE
TpeSOBAHUA IO
IKCTIIVATALMH
CTAHLIMOHHBIX.
MEPETOHHBIN
MHKPOITPOLICCCOPHBIN
H JHATHOCTHMECKHN
CHCTEM ABTOMATHKH.

Yuers:

ONMPEIENATh H AHAJH 3HPOBATH OCHOBHBIE MAPAMETPH JICKTPOHHEIX
CXEM H IO HHM ¥CTAHAB.IHBATH PAGOTOCTIOCOOHOCTE YCTPOHCTB
3IEKTPOHHOH TENHHKH;

MPOH3BOINTE MOI00P 3MEMEHTOBR YICKTPOHHOH ANNapaTy psl Mo
3ATAHHBIM MTAPAMETPAM.
3HaTh:

CY¥IHOCTH (PH3HYECKUN MMPOLIECCOB. MPOTEKAOIKX B Y. ICKTPOHHBIX
mpHOOPAN H ¥CTPOHCTBAX:

MPHHLHATIB] BLTFOYEHHA 3ICKTPOHHEIN MPHOOPOR H NOCTPOSHHA
3IEKTPOHHBIX CXEM:

TUINOBBIC V3JIBl H ¥CTPOHCTBA YISKTPOHHOH TEXHHKH.

Teky Wil KOHTPO.Ib:
QIPOC ¥CTHBIM.
TECTHPOBAHHE,
HHIMBHIY ATbHBIC
22JAHUA.

TIpoMeKy TOMHBIH
KOHTPO.Ib: 3a4€ET.
IK3AMEH

MK 2.1.
Obecne4HBaTh
TEXHHYECKOE
0OCTVKHBAHHE
verpoiicre CLIB u
CHCTEM
KAT.

Yuers:

ONPEILIATH H AHAH3HPOBATH OCHOBHBIE MAPAMETPHI YISKTPOHHBIX
CXEM H IO HHM ¥CTAHAB.IHBATH PAGOTOCTIOCOOHOCTE YCTPOHCTB
3IEKTPOHHOH TENHHKH;

MPOH3BOINTE MOI00P 3MEMEHTOBR YICKTPOHHOH ANMAPATY PHI O
3ATAHHBIM MTAPAMETPAM.
3HaTh:

CY¥IHOCTH (DH3HYECKUN MMPOLIECCOB. MPOTEKAOLHX B H.IEKTPOHHBIX
mpuOOPAN H ¥CTPOHCTBAX:

MPHHLUHATBI BLTFOYEHHA YICKTPOHHEIN MPHOOPOR H NOCTPOSHHA
IEKTPOHHBIX CNEM:

THIIOBBIE V3JIBl H YCTPOHCTBA YIEKTPOHHOMN TEXHUKH.

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIM.
TECTHPOBAHHE,
HHIUBHIY ATbHBIC
22JAHUA.

TIpoMeKy TOUHBIH
KOHTPO.Ib: 3a4€ET.
IK3AMEH




MK 2.2.
BrImonHATe paboTel

Yuers:
ONPEIEIATH H AHAJH3HPOBATH OCHOBHBIE MAPAMETPH ANEKTPOHHBIX

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIH.

0 TEXHHHECKOMY CXEM H IO HHM YCTAHABIHBATH PabOTOCIIOCOOHOCTE YCTPOHCTE TECTHPOBAHHE,
0OCTTY JKHBAHHIO 3IEKTPOHHOH TEXHHKH; HHIMBHIY ATbHBIC
VCTPOHCTB MPOH3BOINTE MOI00P 3MEMEHTOR YICKTPOHHOH ANMAPATY PHI 1O 22 JAHHUA,
3IEKTPONHTAHHA 3AJAHHBIM MTAPAMETPAM.
CHCTEM 3HATh: TIpoMeKyTOMHBIH
KEJIE3HO IO POKHOH CY¥IHOCTH (PH3HYECKHUN MMPOLIECCOB. MPOTEKAOILHX B YICKTPOHHBIX | KOHTPOIb: 3AYET.
ABTOMATHKH. pHOOPAN H ¥CTPOHCTBAX: IK3AMEH

NPHHUHTIBI BKTHOYEHHA 3IEKTPOHHEIX TPHOOPOB U MOCTPOSHHUA

3IEKTPOHHBIX CXEM:
THIIOBBIE V3JIBI H YCTPOHCTBA 3ISKTPOHHOH TEXHHKH.
[K 2.3. Yuers: TekyWHii KOHTPO.Ib:

BrImonHATe paboTel

ONPEILIATH H AHAH3HPOBATH OCHOBHBIE MAPAMETPHI JNEKTPOHHBIX

QIPOC ¥CTHBIM.

0 TEXHHHECKOMY CXEM H IO HHM YCTAHABIHBATh PadOTOCIIOCOOHOCTE YCTPOHCTR TECTHPOBAHHE,
0OCTY JKHBAHHIO 3IEKTPOHHOH TEXHHKH; HHIMBHIY ATbHBIC
JIHHH# MPOH3BOINTH MOI00P 3MEMEHTOBR YICKTPOHHOH ANMAPATY PHI 1O 22 JAHHUA,
KEJIE3HO IO POIKHOM 3AJAHHBIM MTAPAMETPAM.
ABTOMATHKH. 3HATh: TIpoMeKyTOMHBIH
CY¥IHOCTH (PH3HYECKHUN MMPOLIECCOB. MPOTEKAKILHX B Y.ICKTPOHHBIX | KOHTPOIb: JAYET.
NpHOOPAN H ¥CTPOHCTBAX: 3K3AMEH
NPHHUHATIBI BKTHOYEHHA YIEKTPOHHEIX TPHOOPOB U MOCTPOSHHUSA
3IEKTPOHHBIX CXEM:
THIIOBBIE V3JIBI H YCTPOHCTBA 3ISKTPOHHOH TEXHHKH.

[TK 2.4. Vuers: TekyWHii KOHTPO.Ib:
OpraHH30BBIBATH ONpPeEATh H AHAJIH3HPOBATH OCHOBHBIC MAPAMETPH JMEKTPOHHEIX | OMPOC YCTHBIIA
padoTy no CXEM H IO HHM YCTAHABIHBATH PAOOTOCTIOCOOHOCTE YCTPOHCTR TECTHPOBAHHE,
0OCTY JKHBAHHIO. 3IEKTPOHHOH TEXHHKH; HHIUBHIY ATbHBIC
MOHTKY H HANAIKE MPOH3BOIHTH MOI00P 3MEMEHTOBR YICKTPOHHOH ANMAPATY PHI 1O 22 JAHHUA.

CHCTEM 3ATAHHBIM MTAPAMETPAM.
KENIE3HO 0 POKHOH 3HATh: TIpoMeKy TOMHBIH
ABTOMATHKH. CY¥IHOCTH (PH3HYECKHUN MMPOLIECCOB. MPOTEKAOILHX B YICKTPOHHBIX | KOHTPOIb: 3AYET.
NpHOOPAN H ¥CTPOHCTBAX: IK3AMEH
NPHHLUHTIBI BKTIOYEHHA 3IEKTPOHHBIX MPHOOPOB U MOCTPOSHHUSA
3IEKTPOHHBIX CXEM:
THIIOBBIE V3JIBI H YCTPOHCTBA 3ISKTPOHHOH TEXHHKH.

TIK 2.5. Vuers: TekyWHii KOHTPO.Ib:
Ompenenars ONPEILIAT H AHAIH3HPOBATH OCHOBHBIE MAPAMETPHI JNMEKTPOHHBIX | OIMPOC YCTHBII.
SKOHOMHYECKYIO CXEM H IO HHM YCTAHABIHBATh PAGOTOCIIOCOOHOCTE YCTPOHCTR TECTHPOBAHHE,
>¢heKTHBHOCTD 3IEKTPOHHOH TEXHHKH; HHIMBHIY ATbHBIC
MPHMEHEHHA MPOH3BOIUTH MOI00D 3MEMEHTOR Y.ICKTPOHHOH ANMNAPATY PEI [0 22 JAHHUA,
VCTPOHCTB 3 TAHHBIM MTAPAMETPAM.

ABTOMATHKH H 3HATh: TTpoMeKyTOMHBIH

METOIOB HX

CY¥IHOCTH (PH3HYECKUN MMPOLIECCOB. MPOTEKAOIKX B Y. ICKTPOHHBIX

KOHTPO.Ib: 3a4€ET.

OOCITV KHBAHHA. mpHOOPAN H ¥CTPOHCTBAX: IKIAMEH
NPHHUHTIBI BKTHOYEHHA YIEKTPOHHEIX TPHOOPOB U MOCTPOSHHUSA
3IEKTPOHHBIX CXEM:
THIIOBBIE V3JIBI H YCTPOHCTBA 3ISKTPOHHOH TEXHHKH.

[TK 2.6. Vuers: TekyWHii KOHTPO.Ib:
BrimonuaTs ONPeEATh H AHAJIH3HPOBATH OCHOBHBIC MAPAMETPBI ICKTPOHHBIX | OMPOC YCTHBIIA
TpeGoBAHHA CXEM H IO HHM YCTAHABIHBATh PAGOTOCIIOCOOHOCTE YCTPOHCTR TECTHPOBAHHE,
TeXHHYECKO# 3IEKTPOHHOH TEXHHKH; HHIUBHIY ATbHBIC
SKCIUTYATALHH MPOH3BOIHTE MOI00P 3MEMEHTOBR YICKTPOHHOH ANMAPATY PHI O 22 JAHHUA,
KEJIC3HBIX JOPOT H 3 TAHHBIM MTAPAMETPAM.
0e30MacHOCTH 3HATh: TIpoMeKy TOMHBIH
JIBIKCHHA CYIMHOCTH (DH3HYECKUN MMPOLIECCOB. MPOTEKAOILHX B Y.ICKTPOHHBIX | KOHTPOIb: 3AYET.




mpHOOPAX H ¥CTPOHCTBAX:

MIPHHLUHIBI BKTHOYEHHA »ICKTPOHHBIX MPHOOPOB U NOCTPOSHUA
3JCKTPOHHBIX CXCM!

THIOBBIC V3JIBl H YCTPOHCTBA YISKTPOHHOH TEXHHUKH.

IK3AMEH

TK 2.7. Vuers: Texymuii KOHTPO.Ib:
CocTaBATh H ONPEILIAT H AHAH3HPOBATH OCHOBHBIE MAPAMETPHI JNMEKTPOHHBIX | OIMPOC YCTHBII.
AHATTH3HPOBATH CXEM H IO HHM ¥CTAHAB.IHBATH PAGOTOCHIOCOOHOCTE YCTPOHCTB TECTHPOBAHHE,
MOHTKHBIE CNEMBI 3IEKTPOHHOH TeNHHKH; HHIMBHIY ATbHBIC
verpoiicte CLIB u MPOH3BOINTE MOI00P 3MEMEHTOBR YICKTPOHHOH ANMApaTy pel Mo 3AIAHUA.

KAT mo JATAHHBIM MTAPAMETPAM.
MPHHLHTTHATBHBIM 3HaTh: TIpoMesKy TOUHEIIH
CXEMAM. CY¥IHOCTH (YH3HYECKHUN MMPOLIECCOB. MPOTEKAOILHX B YICKTPOHHBIX | KOHTPOIb: 3AYET.
NpHOOPAN H ¥CTPOHCTBAN: IK3AMEH
MPHHLHATBI BKTFOYEHHA 3ICKTPOHHEIN MPHOOPOBR H NOCTPOSHHA
IEKTPOHHBIX CNEM:
THIOBBIC ¥3JIBl H ¥CTPOHCTBA YISKTPOHHOH TEXHHKH.
TIK 3.1. Yuers: TekyHiT KOHTPO.Ib:
Ipon3BoauTs ONPEILIAT H AHAH3HPOBATH OCHOBHBIE MAPAMETPHI YICKTPOHHBIX | OIMPOC YCTHBIIH.
pa3dopky. cOOPKY H | CXeM H N0 HAM VCTAHABIHBATH PAd0TOCIIOCOOHOCTE YCTPOHCTR TECTHPOBAHHE,
Pery.IHPOBKY 3IEKTPOHHOH TeNHHKH; HHIUBHIY ATbHBIC
npHOOPOB H MPOH3BOINTE MOI00P 3MEMEHTOBR YICKTPOHHOH ANMAPATY PHI 1O 22JAHUA.
VCTPOHCTB 3ATAHHBIM MTAPAMETPAM.
CLB. 3HATh: TIpoMeKy TOMHBIH

CY¥IHOCTH (PH3HYECKUN MMPOLIECCOB. MPOTEKAOILKX B Y.ICKTPOHHBIX
mpHOOPAN H ¥CTPOHCTBAX:

NPHHUHMTIBI BKTHOYEHHA YIEKTPOHHEIX TPHOOPOB U MOCTPOSHHUSA
3IEKTPOHHBIX CXEM:

THIIOBBIE V3JIBI H YCTPOHCTBA 3ISKTPOHHOH TEXHHKH.

KOHTPO.Ib: 3A4ET.
IK3AMEH

TIK 3.2. F3Meparte 1

Yuers:

TekyWHii KOHTPO.Ib:

AHATH3HPOBATD ONPeEATh H AHAJIH3HPOBATH OCHOBHBIC MAPAMETPH JMEKTPOHHEIX | OMPOC YCTHBIIA.
MAPAMETPbI CXEM H IO HHM YCTAHABIHBATh PaGOTOCIIOCOOHOCTE YCTPOHCTR TECTHPOBAHHE,
pHOOPOB H 3IEKTPOHHOH TEXHHKH; HHIMBHIY ATbHBIC

verpoiicts CLIB. MPOH3BOIUTE MOI00D 3MEMEHTOB IEKTPOHHOMH ATINAPATY PHI [0 3AJAHUA.

3ATAHHBIM MTAPAMETPAM.

3HATh: TIpoMeKy TOMHBIH
CY¥IHOCTH (YH3HYECKHUN MMPOLIECCOB. MPOTEKAOILHX B YICKTPOHHBIX | KOHTPOIb: 3AYET.

nNpHOOPAN H ¥CTPOHCTBAX: IK3AMEH
NPHHUHATIBI BKTHOYEHHA YIEKTPOHHEIX TPHOOPOB U MOCTPOSHHUSA

3IEKTPOHHBIX CXEM:
THIIOBBIE V3JIBI H YCTPOHCTBA 3ISKTPOHHOM TEXHHKH.

IIK 3.3. Vuers: TekyWHii KOHTPO.Tb:

Perv.mpoBath 1
MMPOBEPATH PadoTy
VCTPOHCTB H
mpudopos CLIB.

ONPEILIAT H AHATH3HPOBATH OCHOBHBIE MAPAMETPHI YICKTPOHHBIX
CXEM H IO HHM ¥CTAHABIHBATH PAGOTOCTIOCOOHOCTE YCTPOHCTB
3IEKTPOHHOH TENHHKH;

MPOH3BOINTE MOI00P 3MEMEHTOBR YICKTPOHHOH ANMAPATY PHI O
3ATAHHBIM MTAPAMETPAM.
3HaTh:

CY¥IHOCTH (PH3HYECKUN MMPOLIECCOB. MPOTEKAOIKX B Y. ICKTPOHHBIX
mpuOOPAN H ¥CTPOICTBAX;

MPHHLUHATBI BLTFOYEHHA YICKTPOHHEIN MPHOOPOR H NOCTPOSHHA
IEKTPOHHBIX CNEM:

THIIOBBIE V3JIBl H YCTPOHCTBA YIEKTPOHHOMN TEXHUKH.

QIPOC ¥CTHBIM.
TECTHPOBAHHE,
HHIMBHTY UIbHBIE
2AJAHHA.

TIpoMeKy TOUHBIH
KOHTPO.Ib: 3a4€ET.
IK3AMEH







