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1 ITACITOPT PABOYEM ITPOI'PAMMBI JIMCHUTUIMHBI OI1.04 JIEKTPOHHA SI TEXHUKA

1.1. O6aacThr npuMeHeHHsI padoueii MporpaMMbl
Hucuumumna OI1.04 DnekTpoHHas TEXHUKA BXOAUT B 001Iepo(ecCHOHANBHBIN UK.

1.2. Heau u 3agaum y4eOHOI JMCHUILUIMHBI — Tpe0OBaHHUs K pe3yJbTaTaM OCBOEHHS
AUCHHUILINHBI:

B pesynbrare ocBoenus nucuuminasl OI1.04 DnekTpoHHas TEXHUKA 00YYarOIUiics JOKEH
YMETB:

— ONPEIEIIATh U aHAJIM3UPOBATh OCHOBHBIE IIAPaMETPhI JIEKTPOHHBIX CXEM U IO HUM
yCTaHaBJIMBaTh pabOTOCIIOCOOHOCTh YCTPOUCTB 3JIEKTPOHHON TEXHUKH;

— [IPOU3BOJIUTH NOJ00P 3JIEMEHTOB AJIEKTPOHHOH amnmnapaTypsl 10 3a1aHHBIM I1apaMeTPaM.

3HAaTh:

— CYIIHOCTbH (PM3UYECKUX MPOIIECCOB, MPOTEKAIOIINX B JIEKTPOHHBIX MPHOOpax u
YCTPOUCTBAX;

— MPUHLIMIIBI BKJIFOUEHUS 3JIEKTPOHHBIX TPHUOOPOB U ITOCTPOEHUS JIEKTPOHHBIX CXEM;

— THIIOBBIE Y3JIbl U YCTPONCTBA JIEKTPOHHOU TEXHUKHU.

Kona HanmeHnoBanue KoMneTeHIIUN
IK 1.1. AHanu3upoBath paboTy CTAaHIIMOHHBIX, MEPETOHHBIX, MUKPOIPOIIECCOPHBIX
Y JIMAarHOCTUYECKUX CUCTEM aBTOMATUKH MO MPUHIUIUAIBHBIM CXeMaM
K 2.7. CocTaBnarb M aHaJU3UPOBATh  MOHTAXHBIE  CXEMbl  YCTPOMCTB

CHUTHAaJIM3alluH, HCHTpaJIU3aluu n 6HOKI/IpOBKI/I, X(eHGSHO,HOpOH(HOﬁ
ABTOMATHKHU MU TCIICMCXAHUKH IO MMPUHIUITNAJIBHBIM CXEMaM

IIK 3.2. W3MepaTe W aHaIM3UpOBaTh IapaMeTpbl MPHOOPOB M YCTPOMCTB
CUTHAJIM3alluH, ICHTPAJIN3AlUY U OJIOKUPOBKH

OK 01. BeiOupare cnocoObl pemieHust 3afady NpoQecCHOHAIbHON AeATeIbHOCTH
PUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. OcymiecTBisATh  MOMUCK, AaHAIU3 M HHTEpIpeTaluio  HMHGOpMAIHH,

HE00XO0IMMOM ISl BHIIOJHEHUS 3a7a4 Npo(heCcCHOHATbHON e TEIbHOCTH

1.3. KouauuecTBo 4acoB Ha 0OCBOeHHE padoueil MporpaMMbl JUCHHUILINHBI:
—  00beM mucrmmumebl 109 yacos

— 00beM yacoB BO B3auMoelcTBUM ¢ penojaBareneM 100 yaca,
B TOM YHUCIIE:
— TeopeTuyeckoe o0yuyeHue: 76 yacos
— nmabopatopHsbie 3aHATHA 24 yaca
—CawmocrosiTensHas pabora odydaromerocs 1 gac
—IIpomexxyTouHas atrectauus B hopMe FK3aMeHa 7 4acoB
— KOHCyJIbTalMu 1 gac.



2 CTPYKTYPA U COJIEP)KAHUE PABOYEN ITPOI'PAMMBI JUCLIATIJIMHBI

2.1 O6beM TUCHMIUIMHBI M BUAbI y4e0HOii pa6oThl 0uHas (popMa o0ydyeHHs HA 6a3e 9 u
11 kaaccoB

Buj yueOHoi padoThI O0bem
4acoB
00BEM IUCLUIUINHEI 109
00bEM 4acCOB BO B3aMMO/ICHCTBHH C MPEIOAaBaTeIeM 100
B TOM YHCIIE:
TEOPETUIECKOE 00ydeHNE 76
71a00paTOPHBIC 3aHATHS 24
CamocrosiTenbHast paboTa oOyJaronierocs 1
ITpomexyTouHas arrecranus B GopMe dK3aMeHa 7
KOHCYJbTaIlu! 1




2.2 TemaTuyeckuii IJIaH U cojiep:kanue padoyeii nporpamMmmbl TuCHUILTHHBI OI1.04 DiekTpOHHAN TeXHUKA 04HAas (popMa 00ydYeHHUs Ha
0aze 9 u 11 kiIaccoB

Conep:kanue y4eOHOro MaTepuaJa, 1adopaTopHbie padoThbl U Oo0bem dopmMupyemblie
NMPAKTUYEeCKHE 3aHATHS, CAMOCTOATE/IbHAsA padoTa 00yyauuxcst 4acoB KOMIIeTEeHI[UN

HauMmenoBanue
pa3aesioB U TeM

Ne
3AHATUA

1 2 3 4

1 (2) kypc, 2 cemecTp

BBeaenne Coaep:xanue yueOHOro MaTepHaJia 2 OK 01., OK 02
1 3ajauM M 3HAYEHME JUCLUIUIMHBI Ha COBPEMEHHOM JTale pPa3BUTHS
o0miecTBa U B CHCTEME IMOATOTOBKH CIELHAIIMCTOB, €€ CBSI3b C APYTUMHU
micuuuimHamMu.  Kiaccupukamust W BaKHEWIIHE — HampaBJICHUS
aneKkTpoHuku. KpaTkas ucropus BOSHUKHOBEHUS U Pa3BUTHSI SJIEKTPOHUKHU.
TexHonorus 31eKTPOHHBIX MPUOOpoB. O6IACT NPUMEHEHUS FTEKTPOHUKH.
Ponrp M 3HaueHWe »HIEKTPOHHOM TEXHHUKH Ha IKEIE3HOAOPOKHOM 2
TpaHcnopre. IlepcriekTuBbI pa3BUTHS 3JIEKTPOHUKH

Hasnauenuwe, knaccuukanus, KOHCTPYKLUS, XapaKTEPUCTUKU U
MapKUpOBKa IIACCUBHBIX 3JEMEHTOB 3JEKTPOHHBIX CXEM: PE3HUCTOPOB,
KOHJ/IGHCAaTOpOB,  KaTylleK, Jpoccened, TpaHchopMmaTtopoB.  Psbl
HOMUHAaJIOB panuoaeranen E6, E12, E24, E48 u T.1.

Paznen 1 DJieMeHTHAas 0a3a JICKTPOHHBIX YCTPOMCTB 37

Tema 1.1. ®Pusnueckue Copnepxanue yueOHOIro MaTepuasa

OCHOBBbI PadOTHI 1 ®u3nyeckrue OCHOBBI IMOJYNPOBOJHUKOB. CTpyKTypa 3JIEKTPOHHBIX
MOJIYIIPOBOJHMKOBBIX 00oJoueK aToMma. Crpykrypa KPUCTaJUINYECKON peleTku
npudopos MOJIYIPOBOJHUKOB. ~ DHepreruyeckas auarpamma. CoOCTBeHHass U 2
IpUMECHass  NPOBOJAMMOCTb  IOJYNPOBOJAHMKOB.  I'eHepamust  u
peKOMOMHALIMS 3JEKTPOHHO-ABIPOYHBIX Map. Du3ndyeckue MTpoLECcChl B
KOHTAKTHBIX COEIMHEHHUSIX MOJTyITPOBOAHHUKOB.

2 CtpykTypa U MEXAaHU3M BO3HUKHOBEHUSA DIIEKTPOHHO-IBIPOYHOIO
nepexona. CpoiicTBa P-N mepexoja NpU HAIMYMK BHEIIHETO HAMpPSDKEHUS
cMelieHus. BonbrammepHass XxapaktepucTtuka ph-mepexona. KouTakTHas 2
pPa3HOCTh  MOTEHIMAIIOB  METaUI-NONYNpPOBOIHUK. [IpoGoil  3mekTpoHHO-
JIBIPOYHOTO TIEPEX071a 6

IIK 1.1, OK 01.,
OK 02, IIK 2.7.,
IIK 3.2.




Tema 1.2. Conep:kanue y4eOHOT0 MaTepuaJia

MosynpoBoAHNKOBBIE Knaccudukanus moxynpoBOAHHKOBBIX TUOIOB. BRIIPSIMUTEILHBIC THOIBI,

JAHOABI YCTPOMCTBO, IPUHIUIT JEHCTBHSI, BOJIbTAMIIEPHBIE XaPaKTEPUCTUKHU.
CTaObuIUTPOHBI, BapUKaIlbl, TYHHEJIbHBIC U 00OpaIleHHbIE THOIBL.
YCeTpolCcTBO, NpPUHLMI JCHCTBUS, BOJBTAMIIEPHBIE XapaKTEPUCTUKHU. I[IK 1.1, OK 01.,
MapkupoBKa J10J10B. OK 02, IIK 2.7.,
JlaGoparopHasi pabdora [IK 3.2.
«MccnenoBanne NOJayNPOBOJHUKOBBIX BBIIPSIMUTEIBHBIX TUOI0BY
JlaGoparopHas pabdora
«MccnenoBanue paboThl CTAOMIUTPOHA»

Tema 1.3. Coaep:xxanue yue0HOro MaTepHaJia

Bunoasipabie OO61ure cBeIeHHs O CTPYKTYpe OUTIONISPHBIX TPAH3UCTOPOB. Y CTPOUCTBO,

TPAH3UCTOPHI IPUHLINI JEHCTBUS U CXEMbI BKIIIOUEHUS. TUIIBI TPaH3UCTOPOB,
onpeensieMble TEXHOIOoruen nmpousBoacTBa. Cratnyeckue
XapaKTEPUCTHKH TPaH3uCTOPOB. Cxembl ¢ 00mmM amutTepom (0O3)
obuieit basoi (Ob). MK 1.1, OK 01,
Jlnnamuueckuil pesxuM paboThl TPAH3UCTOPOB. OK 02. TIK 2.7
Omnpenenenre h-mapaMeTpoB OUITOISIPHBIX TPAH3UCTOPOB MO0 CTATHYECCKUM HI,( 39 U
XapaKTepUCTUKaM
PacueT ntuHaMHUYeCcKOro pexxuma paboThl TPAH3UCTOPA U ONPENIEIIEHUE €To
apaMeTpoB
JlabopaTopnasi paGora
«MccnenoBanre TUMOBBIX CXEM BKJIFOUEHHUS TPAH3UCTOPOBY

Tema 1.4. IloneBbie Copepxanue yueOHOro MaTepuasa

TPAH3UCTOPBI [ToneBbie TpaH3ucTopbl. [loseBble TPaH3UCTOPBHI C YNPABISIIOIIMM P-N
NIEPEXO0/IOM; YCTPOMCTBO, MPHUHIMI JEHUCTBUSA, CXE€Ma BKIIOUEHUS,
CTaTMYECKHE XapaKTePUCTHKH, CHCTEMa IapaMEeTpOB M CIOCOOBI HX
onpezaenenus. Ilonesble TpaH3UCTOPBI ¢ U30IMPOBaHHBIM 3aTBOpoM. MOII- K 1.1. OK 01
TPAaH3UCTOPBl  CO  BCTPOEHHBIM  KaHaioM;  MOII-TpaH3ucTopsl ¢ 5 ”
HHIYIHUPOBAHHBIM KaHAJIOM. OK 02, TIK 2.7,

IIK 3.2.

Onpenaencare h-mapaMeTpoB MOJIEBBIX TPAH3UCTOPOB IO CTATHYECKUM
XapaKTepUCTUKAM

JlabopaTopnasi paGora
«MccnenoBanne CBOMCTB MOJIEBOIO TPAH3HCTOPA B CXEME BKJIFOUEHUS C




06H_II/IM HCTOKOM»

Tema 1.5. Tupucropsl

Coaep:xanue yueOHOTo MaTepHaJia

Knaccugukanus THpUCTOPHBIX CTPYKTYp. JIMHUCTOP, CUMMETPUYHBIN
JUOAHBIN TUpUCTOP. TpHOAHBIN TUPUCTOP (TpUHUCTODP); BonbramnepHsie
XapaKTEPUCTHKHU, CXEMBI BKJIFOUEHUS U IAPAMETPBI.

JlabopaTopnasi paGora
«MccnenoBanue cBONCTB THPUCTOPOB)

I[IK 1.1, OK 01.,
OK 02, IIK 2.7.,
IIK 3.2.

Tema 1.6.
Heauneiinbie
MOJIyIPOBOHNUKOBbIE
pe3ucTopbI

Coaep:xanue yueOHOTo MaTepHaJia

OcHoBHBIE  ompeaeneHUs M KilacCUPUKAIMS  MOJYIPOBOJHUKOBBIX
pe3uctopoB. TepMOpE3UCTOPbl C OTPULIATENIBHBIM M MOJIOXKUTEIbHBIM
TEeMIEpaTypHbIM  KOO(PQPUIMEHTOM  COMPOTUBIICHHUS. Bapuctopsl,
no3uctopsl; bomomerp. Ilapamerpsl 0OIOMETPOB W TNPUMEHEHHE B
YCTPOMCTBAX KEJIE3HOJAOPOKHON aBTOMATHUKH.

IIK 1.1, OK 01.,
OK 02, IIK 2.7.,
IIK 3.2.

Tema 1.7.
OnrTo3/1eKTPpOHHBIE
npuodopsbI

Coaep:xanue yue0HOro MaTepHaJia

3akoHbl  (Gortoddpdexta W POTOINEKTpOHHOU  AMmHccuu.  Doro-
JJIEKTPUUECKUE M CBETOU3IIyYarollue MpUOOphl: OOlIMe CBEACHUS U
KJaccu(uKanusi, MPUHOUN pabOThl, XapaKTEPUCTHUKH, IapaMeTpbl H
npuMeHeHue. O0miue cBeieHust 00 ONTO3JIEKTPOHHBIX MPUOOpPaX.

[lpeumymectBa W HEOOCTAaTKM  NPHUOOPOB  ONTOAIIEKTPOHHUKH.
Knaccugukanuss ONTORIEKTPOHHBIX —MOJTYIPOBOJHUKOBBIX IPUOOPOB.
[TonmynpoBoIHUKOBBIE (POTOAIEKTPUUECKUE (OMTOIIEKTPOHHBIE) MPUOOPHI:
HOPUHIUI pabOThl, XapaKTEPUCTUKH, TAPAMETPhl U IPUMEHEHHE.

OnTpoHBl: NpUHIUNI PabOTHI, XapaKTEPUCTUKH, TApAMETPhl U IPUMEHEHUE.
[TonynpoBoHUKOBBIE ~ HPUOOPHl  OTOOpakeHUs  MHPOpMaLUud  —
AIIEKTPOJIIOMUHECLIEHTHBIE, CBETOJUOJHbBIE U KUAKOKPHUCTAJUIMYECKHUE.
VYcinoBHoe  o0O3HaueHWe M MapKUpoBKa  (DOTORJIEKTPUUYECKHX,
CBETOM3IIYYAIOIIUX MPUOOPOB, ONTPOHOB U NPUOOPOB OTOOpPAKEHUS
uHpOpMalnH.

[IK 1.1, OK 01.,
OK 02, IIK 2.7.,
I1IK 3.2.

Kontponbnast pabora mo pazgeny «DieMeHTHas 0a3za dJIEKTPOHHBIX
YCTPOMCTBY

Pa3zpen 2

OcHo

Bbl CXEMOTECXHUKH IJTCKTPOHHBIX yCTpOﬁCTB

Tema 2.1. UcTOYHHKH
IIUTAHUA
3JIEKTPOHHBIX

Coaep:xanue yueOHOro MaTepHaJia

Boempsamurenn. Kiaccudukanus onHo(ha3HbIX BRIIPSIMUTENCH.

HOCTpOCHI/IC, ITPUHIUIT paGOTBI n  IapaMCTPhI OHHOHOHYHCPHOHHOﬁ,

IIK 1.1, OK 01.,
OK 02, IIK 2.7.,




YCTPOMCTB

JIBYXITIOJIYTIEPUOIHON M MOCTOBOM CXEM BBINPSMIICHHUSI.

Tpexdaszubie cxembl BHIIpAMIICHHUA. BriusHue XapakTepa Harpy3ku Ha
paboTy BeIIPAMUTENbHBIX cxeM. CriaxuBaronye GUuiIbTpol.

Pabora na Bcrpeunyro OJIC. 3apsansie ycrpoiictBa. IllupoTHO-
UMIyJIbCHas ~ Moayisuus.  VIMOynbCHble ~— UCTOYHUKHM — IMTaHUS.
Crabunuszatopbl HanpspKeHus. MICTOUHNKH CTaOMIIBHOTO TOKA.

Pacuet cxem BBIIIPSAMIICHU S

JlabopaTopnasi paGora
«HccnenoBanue  ogHO(MA3HBIX — BBIIPSIMHUTENEH W CIVIAKUBAIOIIUX
GUIBLTPOBY

IIK 3.2.

Tema 2.2. Ycuanrean

Coaep:xxanue yue0HOro MaTepHaJia

Haznauenwue u kinaccudukanus IeKTPOHHBIX ycrinuTenei. CTpyKTypHast
cXema 3JIEKTPOHHOTO ycriutelss. OCHOBHBIE TOKa3aTeu paboTh
yeunureneid. O6paTHast CBsI3b B yCUIIUTEISAX, €€ BUIBI, KIIaCCH(PUKAIHUSI.
Brusinue oOpaTHO# CBSI3M Ha OCHOBHBIC MTOKA3aTEIH PAOOTHI YCHITUTEIIS:
KOA((UIIUEHT YCUJICHHUS, YyBCTBUTEIBHOCTD, BBIXO/IHASI MOIIIHOCTb.
CxeMblI BKJIFOUCHUS YCUITUTEIIBHBIX YJIECMEHTOB B YCHWIIMTENSAX. Brusaue
CXEM BKJIIOUEHHS YCUIUTENIbHBIX 2JIEMEHTOB Ha YCHJICHHE TOKA WU
HaANpPsDKEHUs B ycunuTene. Buapl pabounx pexMMoB YCHITUTETBHBIX
anemeHToB. Kpartkast xapakrepuctuka pexxumoB A, B, AB, C. Cioco6st
obecreyeHus pabouero pexknuMa yCUIUTEIbHOTO dJIEMEeHTa
(Tpan3ucropa). CriocoObl mojiauu cMemeHus. TepMocTabumn3anus u
TEPMOKOMITEHCAITHS TOJI0KEHHS pabodeil TOUKH MOKOS YCHIUTENEHOTO
HJIEMEHTA.

Yceunurenu nepeMeHHOro Toka u HanpspkeHus. [loctpoenue u pabora
OJHOTAKTHBIX U JBYXTAaKTHBIX KaCKaJOB YCUJICHUS.

Oco0eHHOCTH TOCTPOEHUS BXOJIHBIX U BBIXOJIHBIX Kacka1oB. TpeOoBaHus,
IpeIbABIsEMbIE K BXOJHBIM (TIPEIBAPUTEIbHBIM), IPEABBIXOAHBIM
(MpOMEKYTOYHBIM) U BBIXOJHBIM (OKOHEYHBIM) KacKajiaM YCUJICHHUSL.

MHorokackajaHble ycunurenu. EMKoCcTHas1, pe3sucTopHas u
TpaHcpopMaTopHasi MeKKacKaiHble cBsi3u. CriocoObl yMEHbIIEHUS
napa3uTHONW 0OpaTHOM CBSI3U.

[TocTpoenue u pabota ha30MHBEPCHBIX KACKAI0B U SMUTTEPHBIX

IOBTOPHUTCJIICH. 9

IIK 1.1, OK 01.,
OK 02, IIK 2.7.,
IIK 3.2.




VY CHITUTENH MMOCTOSTHHOTO TOKA. bajaHCHBIE CXeMBbI yCHUIIHTENeH
MOCTOSTHHOTO TOKA. J{peiid Hyst u criocoObl €ro yMEHbBIIICHUSI.

Huddepenunansupie yeunurenu. OnepaunoHHble yeuinuteau. CXxembl
BKJIFOYCHUS OTICPALIMOHHBIX YCUIIUTENICH

Pacuer mapameTpoB ycuiautenen

JlabopaTopnasi paGora
«MccnenoBanue OAHOTAKTHOTO YCHITUTEIS»

JlabopaTopnasi paGora
«HMccnenoBanue TpaHcHOpPMATOPHOTO YCHIIUTEIBHOIO KACKaaAa»

Jlaboparopnasi padora
«MccnenoBanue cxem (pa3oMHBEPCHBIX YCUITUTEIICH)

JlaGoparopHasi pabora
«ccenoBanne cXeM YMUTTEPHBIX TOBTOPUTEIIEN

Tema 2.3. I'enepaTopsbl

Coaep:xxanue yueOHOro MaTepHaJia

OO0mast XxapaKTepUCTHKA U KIIacCU(UKALIUS TeHEPATOPOB IEKTPUIECKUX
konebanuii. KonebarenbHbiil KOHTYp. CBOOOAHBIE KOEOAHHUS B
K0JIeOaTeIbHOM KOHTYpE. BBIHYKIeHHbIE KOJIe0aHHs B TTOCIIEI0BATEIIEHOM
U TapajieIbHOM Kose0aTelbHOM KOHTYpe. Buibpl mapasenbHbIx
KOHTYpOB. BrIHYX/1eHHBIE KOJIeOaHus B CBSI3aHHBIX KOHTYpax. [IpuHIum
HOCTPOCHMS U pabOThI TeHepaTOpa CHHYCOUJANIbHBIX (FApMOHUYECKHX )
kose0anuii. OCHOBHBIE MOHATHS U TPEOOBaHUS K IOCTPOEHUIO
reHepaTopoB rapMOHUYECKHX Kojebanuil. ABroreHeparop tuna LC.
TpexTouyeuHble cxeMbl aBTOreHepaTopoB tuna LC. Ctabumu3arus 9acToThl
redeparopos tuna LC.

22

KBaleeBI)IG reHEPATOPhI U CXEMBI C IPUMCHCHHUEM KBAPLICBBIX
CTa6I/IJII/I3aT0p0B. COBpeMeHHLIe MCETOJBI MMOJIYYCHUA I'ApMOHUYCCKUX
CHUT'HAJIOB. CI/IHTGB&TOPI)I HaCTOTHI.

IIK 1.1, OK 01.,
OK 02, IIK 2.7.,
IIK 3.2.

Tema 2.4.
JJleKTpUYeCcKue
puabTpsI

Coaep:xanue yueOHOro MaTepHaJia

DnekTpuueckue GUIbTPhI, PpA3HOBUAHOCTH, IPUHIMUI pabOThI, 007IaCTh
npuMeHeHus, cxembl BKIoueHus. LC-punbtpsl, RC- dunstps

MK 1.1, OK 01,
OK 02, TIK 2.7.,
TIK 3.2.

Tema 2.5.
DJIeKTPOHHbBIE KJII0YH

Coaep:xanue yueOHOro MaTepHaJia

OOume cBeneHHss 00 OJEKTPOHHBIX KIIOYaX Kak  (HOPMUPYIOIIUX
HeTMHEHHBIX nernsix. OCHOBHBIE NMOHATHf O JMOAHBIX M TPAaH3HCTOPHBIX

IIK 1.1, OK 01.,
OK 02, T1K 2.7.,




KJII04ax, ux Buibl. [IpMHLIMOBI TOCTpOeHUs M paboTa JAMOAHBIX KIIOUEH.
[TpuHIMnBl  TOCTpOEHHS ©  pabOTBl  TPAH3UCTOPHBIX  KIIOUEH Ha
OMIOJIAPHBIX M TIOJIEBBIX TpaH3MCTOpax. TpaH3UCTOPHBIE KIKOYHU C
BHEIIHUM UCTOYHUKOM CMELICHUS.

TpaH3ucTOpHBII NepekoYaress Toka. JInoJHbIe U TPaH3UCTOPHBIE
OTPAaHUYUTENH OJTHOMOJISIPHOTO U IBYXIOJIIPHOTO CUTHAJIA

IIK 3.2.

Tema 2.6. Jlornueckue
3JI€MEHThI

Conep:kanue y4eOHOT0 MaTepuaJia

[TonsATHS O TOTHYECKUX (PYHKIUAX, 2JIEMEHTAX U JIOTHYECKUX YCTPOUCTBAX
B [IMMC. OcHOBHBIE XapaKTEPUCTUKHU U MTApaMETPbl JTJOTHUECKUX
251eMeHTOB. CXEMHBIE PEIIEHNs OCHOBHBIX JOIMUYECKUX 3JIEMEHTOB!
tpan3uctopHo-Tpan3uctopHbie (TTJI, TTJIII), sMUTTEepHO-CBSI3aHHbBIE
(OCJI), unTerpalibHO-MHKEKIIMOHHbIE (I/IZJI), HAa II0JIEBBIX TPAH3UCTOPAX U
KMOII cTpykTypax.

IIK 1.1, OK 01.,
OK 02, IIK 2.7.,
IIK 3.2.

Tema 2.7. Tpurrepsi

Coaep:xanue yueOHOT0o MaTepHaJia

OO6mue cBefieHus 0 TpUrrepax u ux kiaccudukanus. [Ipunoun
NOCTPOEHUS U paboTa CXeM CHMMETPUYHOTro Tpurrepa. [lpumenenune
TPUITEPOB B KAUECTBE 3JIEMEHTOB NaMATH, AEIUTEIEH YaCTOTHI.
ITocTpoeHue cTaTH4ECKUX U IMHAMUYECKUX TPUTTEPOB.

CocraB cxeMbl, Ha3HauY€HHE DIIEMEHTOB W MPUHIUN JACUCTBUA
HecuMMeTpuuHoro tpurrepa llIMurra Kak ¢opMupoBaTens HMITYJIbCOB
OpSAMOYTOJIBHOM (OpMBI M3 CHHYCOMJAANBHOTrO HampsbkeHus. Oo6sacTb
INpUMEHEHUs]  TPUITEPOB B  YCTpPOICTBaX  aBTOMAaTHKH  Ha
JKEIIE3HOAOPOKHOM TPAHCIIOPTE

JlabopaTopnasi paGora
«MccnenoBanue paboTel HecuMMeTpuyHoro Tpurrepa llmurran

IIK 1.1, OK 01.,
OK 02, IIK 2.7.,
IIK 3.2.

KonTponbnas padora mo pazneny «OCHOBBI CXEMOTEXHUKH JIEKTPOHHBIX
YCTPOMCTBY

Pa3zgen 3

OcHo

Bbl MUKPO3JICKTPOHUKHA

Tema 3.1. IIpuHIMIIBI
¥ TeXHOJIOTHH
nocrpoenuss UMC

Conep:kaHue y4eGHOr0 MaTepuasa

OO11e cBeIeHUsI 0 MUKPORJIEKTPOHHUKE. TepMUHOIOTUS U KITaCCU(PHUKAIH
unTerpanbHbiX MukpocxeM (MMC). Cucrema o6o3nauennit UMC.
OCHOBHBIE TIOHATHS O KOHCTPYKTHUBHO-TEXHOJIOIMYECKHX 0COOEHHOCTSIX
W3TOTOBIICHHUS MHTETPATBHBIX MUKpOcXeM. OCHOBHEBIE MTOHSTHS O METOIAX

N30JIIUHA 3JICMCHTOB U KOMIIOHCHTOB U METOAAX (I)OpMI/IpOBaHI/Iﬂ
[ =

MK 1.1, OK 01.,
OK 02, TIK 2.7.,
TIK 3.2.




AKTUBHBIX U IACCUBHBIX 3JIEMEHTOB U KOMIIOHEHTOB B IMC.
CxemorexHuyeckue ocooennoctu 8 UMC

Tema 3.2. Conep:kanue y4eOHOT0 MaTepHuaJia
Anasorossie UMC 1 OO6mme cBeneHus: 00 aHAJOTOBBIX MHTETPabHBIX MUKpocxemax (AMMC). K 1.1. OK 01
Oco6ennoctu nocrpoernss AUMC st ycumnenus, mpeoOpa3oBaHus 1 2 o "
OK 02, 1K 2.7.
00pabOTKH CUTHAJIOB.
Tema 3.3. liIndposbie Conep:kaHue y4eOHOT0 MaTepuaJia
NMC
1 O6mume ceeaenus o LIMUMC. Jloruka npeacraBieHus nHGopmauu B 2 IIK 1.1, OK 01.,
mdposoii popme. Knaccnpukarus nndpoBbIX HHTEIPATBHBIX MHKPOCXEM. OK 02, 11K 2.7.
CamocrosiTesibHas padoTa 00y4YarOIuXCst 1
[ToaroToBka K JIEKTPOHHOMY TECTHPOBAHUIO
KoncyabTanuu 1
JK3aMeH 7
HToro no AMcuuILInHE: 109
B TOM YHCIIE:
TEOPETUYECKOE 00yUEeHNE
1ab0paTopHbIC 3aHATHS 76
MIPaKTUYECKUE 3aHATH 24
CamocTosTenbpHast paboTa 00y4yaronierocs 1
ITpomesxyTouHas arrectanus B popMe IK3aMeHa 7
KOHCYJIbTAIIUU 1
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3. YCJIOBUS PEAJIN3ALIN PABOYEN ITPOTPAMMGBI JUCLIUITJIMHEI

3.1. MaTepuaabHO-TeXHHYECKOe o0ecreyeHne

Pabouas nporpamMMa AUCHUIUIMHBI peannu3yeTcs B 1a00opaTopun «IIEKTPOHHAS TEXHUKA.

O6opynoBanue 1a60paTOpUU:

— pabourie MecTa MO KOJIMYECTBY 00YyJarOImuXCcs (CTOI, CTYI);

— oOopynoBaHHoe pabouee MeCTO IHpenojaBarens (CTOJd, Kpecio, IEepCOHAIbHBbII
KOMIIBIOTEP, JIOKAJIbHAsL CETh C BBIXOJIOM B Internet);

— IUTaKatel (aJ1IbOOM) 10 pa3zenaM U TeMaM IPOrPaMMBI;

— CTEHJbI-MaKeThl ¢ 00pa3aMu NOIYIPOBOJHUKOBBIX IPUOOPOB;

— CTEHJbI-MaKeThbl YCTPOUCTB 2JIEKTPOHHON TEXHUKHU;

— CTEHJbI-MaKeThl ¢ 00pa3aMy UHTErPAIbHBIX MUKPOCXEM;

— KOMIIJIEKTHI CIaiI0B B PEKUME MPE3CHTALUNU 10 Pa3zAeiaM U TEMaM IIPOrpPaMMBbI;

— KapTOYKH JUIsl TECTOBOTO KOHTPOJIS 3HAHUM 110 TEMaM IIPOrpPaMMBl;

— METOAMYECKHUE YKa3aHUs JUIsl BBIIOIHEHUS 1ab0paTOPHBIX padoT;

— MyJIbTHMEIHIHBIE 00yUaromme IporpaMMsbl ((PHIIBMBI) TIO pasesiaM | TeMaM MPOrpaMMEl;

— 1abopaTopHble CTEH/IbI AJIS IPOBEICHMS UCCIIEA0BAHUM MTOTYITPOBOIHUKOBBIX IPHOOPOB U
YCTPOWCTB;

— W3MEpUTENbHBIE TPUOOPHI: DIIEKTPOHHBIE LU(PPOBBIE BOJIBTMETPHI W  aMIIEPMETPHI,
4aCTOTOMEPHI, OCIIIIIOrpadbl, MyJIbTUMETP;

— TeHepaTopbl YaCTOThl U UMITYJIBCOB;

— KOMIUIEKTBl MOHTQXHBIX HHCTPYMEHTOB (HAabOp OTBEPTOK, IUIOCKOTYOIbI, OOKOpPE3bl,
NAasUIbHUK C MPUHAUIEKHOCTSMHU 1 HaMKK, TUHLEThI, U3MEPUTEIbHBIE IIYTIbI);

— Habopbpl 3JEMEHTOB M KOMIIOHEHTOB: IIOJYINPOBOJHUKOBBIX IPUOOPOB  (AMOMBI,
OWIIONIIpHBIE W TIOJIEBBIE TPAH3UCTOPBI, THPUCTOPHI, ONTOMAPHI, LU(POBBEIE W aHAIOTOBBIC
MHUKPOCXEMBI), PE3UCTOPbI (MOCTOSHHBIE M MEPEMEHHbIC), KOHIEHCATOphl (TMOCTOSHHBIE U
IIEpEMEHHbIE), MajorabapuTHbIE IpOCCENd, MajorabapuTHbIE TpaHCPOpPMATOPbl (MMIYJIbCHBIE,
COIJIaCYIOIIHE, OBBIIAIOIINE, TOHIKAIOLINE) U JP.

TexHuueckue cpeacTBa 00y4eHHUs

— MYJIBTUMEIUNHBIN IIPOEKTOP;

— DJIEKTPOHHAsl MHTEPaKTUBHAS JOCKA;

— TNEPCOHAIBHBIN KOMIIBIOTED, JIOKAJIBHAS CETh C BBIX0J0M B Internet;

— TPOEKIMOHHBIM (HACTEHHO-TIOTOJIOYHBII ) SKpaH.

3.2. Undopmanuonnoe odecneyenue oO0ydenusi. IlepeyeHb y4eOHBIX H3IaAHMIA,
HNuTepHeT-pecypcoB, A0NOJIHUTEIbHOM JUTEPATYPHI.

1 OcHoBHas iuTEpaTypa

Koi-Bo
ABTODBHI, W3narenbers,
3arnaBue 9K3.B
COCTaBHUTEITH TOJI
oubmmoTeKe
B. A. DnekTpoHHas TexHuka [Tekcr]: B 2-X 4.: M. : YMI] 56
®poiioB yueb. g CCY30B xk.-a. TpaHer. : Y. 1.- KAT, 2015
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B. A. DJIeKTpOHHAas TeXHUKA [ TeKCT]: B 2-X 4.: M. : YMI]

2. ®poiioB yue6. st CCY3oB x.-1. Tpascr. : Y. 2.- KAT, 2015 56
DJIEKTPOHHAs TEXHUKA [ DIIEKTPOHHBIN
pecypc] : METOUYECKe YKa3aHHUsI 10 KpacHosipck :

3 . B. Cagrgy CPTAHN3ALMH U BHITONTHEHHIO nabopatopubix KpMXKT 100_ %

' T 3aHATHH Juis crienuanbHocTH 27.02.03 HpI'VIIC, online
ABTOMAaTHKa U TeJeMeXxaHuka Ha Tpancrnopte 2020
(>KeIe3HOIOPOKHOM TPAHCIIOPTE).-

DNEeKTpOHHAs TEXHUKA [ DJIEKTPOHHBIN
pecypc] : MeToaudeckoe mocooue st
OpraHM3aIys CaMOCTOATEIbHOU paboThl i1  Mockaa: 100 %

5. E.B.Cwmusan oOydarommxcs 04HOU popMbI 00yUdeHUs YMIL KT, online
00pa3oBaTebHBIX OPraHU3alUNi CPETHETO 2020
po)eCCHOHAIBHOTO 00pa30BaHU. -

https://umczdt.ru/books/41/240112/

A r o 2Jéeglf<éggffHaﬂ TexHuka [Tekct] : yuel. mis M. : YMII 25

" |AxmmoBa | KT, 2017

2 JlonoJIHUTEIbHAS JTUTEpPaTypa
Koiu-BO
ABTODBHI, N3narenscTBO, 9K3. B
3arnaBue
COCTaBUTEIHU roj 6ubauore
Ke

M. B. lNanbniepun; | DeKTpOHHASI TEXHUKA [ DIIEKTPOHHBIHN .

pPELEH3eHTHI : A. D. pecypc]: yueonuk mist CCY30B.- Mockaa : 100 %

. ) . OOPYMUH®D®PA .

Cocues, B. B. https://new.znanium.com/catalog/docum M. 2019 online

CokooB ent?id=337848 ’
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4 KOHTPOJIb 1 OUEHKA PE3VJIbBTATOB OCBOEHMA JUCHUITJIMHBI

4.1. KoHTpoib M OLEHKA Ppe3yJbTATOB OCBOEHHMSI IMCHHUIJIMHBI OCYIIEeCTBJISIETCS
npemnojgaBarejieM B Ipolecce MNPOBedeHUS TeKYLIero KOHTPOJS M TPOMEKYTOYHOM

arrecranmumn

Pe3yiabTaThl 00yuyeHus1 (0OCBOEHHbIE
YMeHUs1, 3HAHUS, IPAKTUYECKUI ONbIT)

@opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHUsI

YMerTn:

OTIpeeNsATh U aHATU3UPOBATH OCHOBHBIE
napameTpbl AIEKTPOHHBIX CXEM U 110 HUM
YCTaHaBIIMBATh Pa0OTOCIIOCOOHOCTH
YCTPOMCTB 3JIEKTPOHHOU TEXHUKHU

O1ieHKa BBIMOTHEHUS PAKTHYECKOTO 3a1aHHS
(pereHue 3aa4)

HabGmronenue mpy BEIIOTHEHUH J1a00paTOPHON
paboThI

OreHka 1o pe3ysibTaTaM YCTHOTO Ompoca
KoHTpoITb BEIOTHEHUST CAMOCTOATENBHBIX PadoT
OreHKa 1o pe3yiabTaTaM KOHTPOIBHON paOOThI
CamoaHanu3 pe3ynbTaTOB BHITIOJHCHUS
CaMOCTOSITETTHHBIX pabOT U IPAKTHKO-
OpPHEHTUPOBAHHBIX 3aJaHUH

AHKETUpOBaHUE
MIPOU3BOIUTH TTOI00P PJIEMEHTOB HaGnronenue npu BBIIOIHEHUH J1a00PaTOPHON
3JIEKTPOHHOM aIlapaTypsl 110 3a1aHHBIM paboTHI

napameTpam.

OueHka 1o pe3ysabTaTaM yCTHOTO OIpoca
O]_[eHKa BBITIOJIHCHHA IPAKTUYCCKOI'0 3aJaHus
KOHTpOJIb BBIOIHEHHS CAMOCTOATENBHBIX PadoT
OreHka 1o pe3ysibTaTaM KOHTPOJIBHOH paboThI
CamoaHanu3 pe3ynbTaTOB BHITIOJHCHUS
CaMOCTOSTEIBHBIX Pa0dOT U MPAKTHKO-
OPHEHTHPOBAHHBIX 3aJaHUH

AHKETHpPOBaHHE

3HaTh

CYIIHOCTb (PU3HYECKHX MPOLIECCOB,
MPOTEKAIOIINX B 3JIEKTPOHHBIX TpUOOpax u
YCTpOMCTBAX

OreHKa 1o pe3yJibTaTaM BBITIOJTHEHUS TabopaTopHon
paboThI

OneHka 1o pe3ysibTaraM YCTHOTO U IIUCbMEHHOTO
OIIPOCOB

OreHKa 1o pe3ysibTaTaM KOHTPOJIBHOH paboThI
OneHka 1o pe3ysibTaTaM TeCTUPOBAHUS

AHKeTHpOBaHHE
MPUHLIMIIEI BKIIOYEHUS DJIEKTPOHHBIX OrieHKa 1o pe3yJsibTaTaM BBIIOJTHEHUS TabopaTopHon
MPUOOPOB U TOCTPOECHUS MIEKTPOHHBIX CXEM paboTI

OHeHKa 10 pe3yJibTaTaM YCTHOI'O 1 TMCbMCHHOI'O
OIIPOCOB

OrneHka 1o pe3yiabTataM KOHTPOJIBHON paboThI
OHeHKa I10 pe3yJIibTaTaM TCCTUPOBAHUS
AHKETHpOBaHHE

PesyabTaTnl 00yueHus
(ocBoennbie OK u 1K)

OcHOBHBIE TOKA3ATEJIH
OIleHKH pe3yJibTaTa

@DopMbI 1 METOBI KOHTPOJIS H
OIIeHKH Pe3yJIbTATOB
00y4yeHusi (¢ NpUMeHeHHeM
AKTHBHBIX 1 HHTEPAKTUBHBIX
METO0/10B)
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OK 01. Beibupats criocoOb1
pelieHus 3a1aq
npoeCCHOHATLHON
ACATCIIbHOCTU MPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTEKCTaM

OOyuarommmiics:
— pacro3Haer 3agauy
u/unm npobiemy B

po)eCCHOHAIBHOM H/WIIH
COIIMATTLHOM KOHTEKCTE;

— aHAM3UpYeT  3aaa4y
u/unu npobaemy u
BBIZICIIAET €€ COCTaBHBIC
YacTH,

— OmpeensieT JTarbl
peIIeHUs 3a1a49H;

— BBISBJIATH u
3¢ pexTUBHO HCKAaTh
uH(OpMaLHIO,
HEOOXOUMYIO VIS
pelIeHUs 3aJayd  W/WIH
poOJIEMBI;

— COCTaBIIsICT TUIaH
JICHCTBHS,

— ompenenser

HE0OXO0IMMBIE PECYPCHI;

— BIAJICET AaKTyaJbHBIMU
MeToJaMu  paboThl B
poQeCCHOHAIBHON u
CMEXHBIX chepax;

— YCHEeNIHO
peaT30BhIBACT
COCTaBIICHHBIN TUIAH;

— CaMOCTOSITENIbHO WJIN C
TIOMOIIIBIO HACTaBHUKA
OLICHUBACT pE3ynbTaT H
MOCIIEICTBHSI CBOHX
JEHCTBUI;

— 3HaeT AKTyaJIbHBIN
poQeCCUOHATIbHBIN u
COLIMAJIbHBIM KOHTEKCT, B
KOTOPOM PUXOJUTCS
paboTaTh U KUTh;

— OpHUEHTHpPYETCS B
OCHOBHBIX MCTOYHUKAX
uHpOpMallUu U pecypcax
JUI  pelIeHus 3aaad U
npooieM B
poeCCHOHAIBHOM H/WITH
COLIMAIBHOM KOHTEKCTE;

— TOHMMAeT W YCIEITHO

PUMEHSIET TOTOBBIE
QITOPUTMBI  BBITIOJTHCHUS
pabor B
npodeccuoHaNbHOMI u
CMEXHBIX 00J1acToX;

— nposBustd
CITOCOOHOCTh
CaMOCTOSITEIIBHO

BBI6I/Ip aTb OIITUMAJIBHBIC
AJITOPUTMBI  BBITIOJTHCHUS

WnTepnperanus

pe3yIbTaTOB

HaOmIoAeHU 3a y4yeOHOH U

NIPaKTUYECKON
00yJaronuxcs

JACATCIIBHOCTBIO




OK 02. Ocy1iecTBisiTh MOUCK,
aHaIIM3 U UHTEPIIPETALHUIO
nHpopManuu, HeOOXOAMMOM IS
BBITIOJIHEHHMS 33124
podeccHoHaATbHOM
JEATEIbHOCTH

OOyuarommmiics:

— palMOHAIBHO
ompenenser 3agadd i
NOKCKa UH(pOpMaLUHY,

— ONTUMAJILHO
ompezenseT Heo0X0UMbIe
UCTOYHUKU HHPOPMALINY;
— paIMOHAIBHO
IUTAHUPYET
IIOUCKA;

— ONTUMAJBLHO BBIOMpAET
u CTPYKTYpUDPYET
HOJIy4aeMyo
UHPOPMALIHUIO;
— BBIJIEJISET
3HaYMMOE€ B
uH(popMaLuu;
— OLIEHUBAeT
MPaKTUYECKYIO
3HAYMMOCTb  Pe3yJbTaToOB
IIOMCKa; oopmisTh
pe3ysbTaThl IOUCKA

— 3HaeT W  TIOHUMAeT
HOMEHKJIATYpY
MH(POPMALIMOHHBIX
HCTOYHHUKOB
IPUMEHSIEMbIX B
poQeCCHOHAIBHON
JeSITeIbHOCTH;

— TIPaBWJIBHO HCIOIB3YET
IPUEMBI
CTPYKTYPHUPOBAHUS
uH(popMaLuu;
— 3HaeT W
dopmar
pe3yJIbTaTOB
uHpopManuu

nporecc

HaunbOoJee
nepeyHe

MOHUMAET
oopMIIeHHUS
MOKCKa

Wutepnperaiiusi  pe3yabTaToOB
HaOmIoAeHU 3a y4yeOHOH U
MPAKTUYECKON  JEATEIHLHOCTHIO
o0yJaronuxcs

[IK 1.1. AnanuzupoBath padoTy
CTaHIIMOHHBIX, IEPETOHHBIX,
MHKPOIIPOLIECCOPHBIX U
JIMArHOCTHYECKUX CHCTEM
ABTOMATHUKU I10
MPUHIMITHATEHBIM CXeMaM

OOyuarommiicsi CnocoOeH:
— JIEMOHCTPHUPOBATH
3HAHHE ¥ TIOHUMAaHHE
MIPUHIIAIIOB
(YHKITMOHUPOBAHUS
3JEKTPOHHBIX YCTPOUCTB;
— JIEMOHCTPHUPOBATH
MPAKTUYECKHE HABBIKU
HCIIOIL30BaHMUS TUITOBBIX
CPENICTB BBIUMCIUTEIHHOU
TEXHHUKH B TPOTPAMMHOTO
obecneueHUs

WnaTepriperaniuss ~ pe3ynbTaToB
HaOmroNleHn 3a  y4eOHOH U
NPaKTUYECKOW  JIeSITENbHOCTBIO
oOyJaronxcs

Pemenwne KOMIIETEHTHO-
OPHUCHTHUPOBAHHBIX  3aJad ¢
MPUMEHEHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHUI

Pewenne MIPAKTUYECKHUX
3a/IaHMi Ha pabodemM MecTe
Pemenne POOIEMHBIX u
HECTaHAAPTHBIX  CHUTyallUid ¢
IIPUMEHEHUEM KENCOBBIX
TEXHOJIOTHi (Kelc-cTaam)
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IIK 2.7. CocTaBisats u
aHAJIM3UPOBATh MOHTAXHbIE
CXEMBI YCTPOMCTB CUTHAIM3ALUH,
HEHTpaAJIN3aUH U OJIOKHPOBKH,
’KEJIE3HOIOPOKHOM aBTOMATUKHU U
TeJIeMEXaHUKHU 110
NPUHIUITHAIBHBIM CXeMaM

OOyuarommiicsi CnocoOeH:

— YBEPEHHO YUTACT
9JICKTPOHHBIC CXCMBI,

— aHaJIMU3UPOBATh u
OLICHHUBATh
paboToCcrmocoOHOCTh

JJIEKTPOHHBIX CXEM;
—BEPHO OINPEIEIATh THUI

u/vunm HOMUHAaJ
AIIEKTPOHHOTO
KOMIIOHEHTa 10  €ro
MapKHPOBKE;

— BEPHO OOBSICHSITH
CYILIIHOCTh busngeckux
MIPOIIECCOB,
MPOUCXOISAIINX B
AIIEKTPOHHBIX
YCTPOMCTBAX;

— IpaMOTHO HOSICHSTh
TPUHIUITBL BKJTFOUCHUS

AIIEKTPOHHBIX TPUOOPOB;

— I'PaMOTHO  BBINOJHATh
IIOCTPOEHUE DJIEKTPOHHBIX
CXeM;

— CaMOCTOSTEJIBHO
BBITIOJHATh HCCIIEJOBaHUE
cXeM BKJIFOYEHUS
AIIEKTPOHHBIX  MPUOOPOB
(1mon0B U 1p.);

— CaMOCTOSITEIbHO
BBITNIOJHATh HCCIIEJOBaHHE
cXeM YCWIHTEIIEH,
BBIIPAMUTENEH, QUIBTPOB,
— aHaJIM3UPOBATH U
KOHTPOJIMPOBATh IPOIECC
(GYHKIIMOHUPOBAHUS
AIIEKTPOHHBIX CXeM
YCUJIUTEIIEH,
BBINPSIMUTENEH, QUIBTPOB

Hutepnperanus pe3yabTaTOB
HaOmIoAeHU 3a y4yeOHOH U
MPAKTUYECKONH  JIESITEbHOCTHIO
00yJaronuxcs

Pewenne KOMIIETEHTHO-
OpPHUEHTHPOBAHHBIX  3aJady  C
MPUMEHEHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTUI

Pemenue MPaKTUYECKUX
3aJaHui Ha pabovyeM MecTe
Pemenue MPOOJIEMHBIX u
HECTAHJAPTHBIX  CUTyallMid ¢
MPUMEHEHUEM KEHCOBBIX
TEXHOJIOTHH (Kelic-cTaan)
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[IK 3.2. U3mepsTh u
aHAIIM3UPOBATH MAPAMETPHI
puOOPOB U YCTPOKCTB
CUTHAJIM3AIUH, [ICHTPATU3alUN 1
OJIOKMPOBKH

OOyuarommiicsi CnocoOeH:
— BBIOpaTh HEOOXOIUMBIIA
U3MEPUTENIbHBIN  TTPHOOp
JUISt ornpezeneHus
[apaMeTPOB JJIEKTPOHHOM
CXEMBl,

— aHaJIu3upPOoBaTh u
OIICHHUBATH
paboTOCIIOCOOHOCTH
AIIEKTPOHHBIX CXEM;

— BEpPHO OMNpEAeNATh THII
u/unm HOMMHAJ
AJIEKTPOHHOTO  TMpubopa
10 €r0 MapKUPOBKE;

— CaMOCTOSITEIIEHO
U3MeEpATh  (OIpenensTh)
napameTpsl
MOJTYIIPOBOTHUKOBBIX
puoOpOB (mmomoB,
TUPUCTOPOB W 1p.) U
cXeM yCUTTUTEIEH,
BBITIPSIMUTENICH, (QUITBTPOB
— COMNOCTaBJIATh
UCCIIeTyeMbIe JIaHHBIE C
STAIOHHBIMU

Hutepnperanus pe3yIbTaTOB
HaOmIoAeHU 3a y4yeOHOH U
MPAKTUYECKONH  JIESITEbHOCTHIO
00yJaronuxcs

Pewenne KOMIIETEHTHO-
OpPHUEHTHPOBAHHBIX  3aJady  C
MPUMEHEHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTUI

Pemenue MPaKTUYECKUX
3aJaHui Ha pabovyeM MecTe
Pemenue MPOOJIEMHBIX u
HECTAHJAPTHBIX  CUTyallMid ¢
MpUMEHEHUEM KEHCOBBIX
TEXHOJIOTHH (Kelic-cTaan)
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5 JINCT BHECEHUS U3MEHEHWI 1 JIOIIOJTHEHNUI, BHECEHHBIX B PABOUYIO

I[TPOITPAMMY JUCIHHUIUINHDBI

JlaTta BHeceHUS
M3MEHEHUI

Ne cTpanuIel

Jlo BHECEHHS N3MCHEHHUS

Ilociie BHECCHNSA N3MEHECHHS
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