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1 TIACIIOPT PABOYEN ITPOI'PAMMBI IMCLUTIMHEI OI1.04 DJIEKTPOHHA SI TEXHUKA

1.1. OO0aacTs npuMeHeHUs1 padoyeil MPOrpaMMbl
Hucnurmuaa OI1.04 DiekTpoHHast TEXHUKA BXOJUT B 00IIenpodecCuOHATbHBIN UK.

1.2. Ilean u 3a7a4u y4eOHO# TUCHMILUIMHBI — TPeOOBaHHUS K pe3yJbTaTaM OCBOEHMHSI
JUCIUILIMHBI:

B pesynbsrare ocBoenus aucuuruimabl OI1.04 DnexkTpoHHast TEXHUKA 00YJaronuics TOJDKEH
YMETh!

— ONPEACIIATh U aHAJTM3UPOBATH OCHOBHBIC MAPAMETPhI JIEKTPOHHBIX CXEM M TI0 HUM
yCTaHABIMBATh PA0OTOCTIOCOOHOCTh YCTPONCTB JIEKTPOHHON TEXHUKH;

— MPOU3BOJIUTH MOJ00P JIEMEHTOB AIIEKTPOHHOH amnmapaTypsl MO 3a/1aHHBIM ITapaMeTPaM.

3HaTh:

— CYILITHOCTh (PU3UYECKUX MPOIECCOB, MPOTEKAIOIINUX B SJICKTPOHHBIX MPpHOOpax u
YCTPOMCTBAX;

— MPUHIUIIBI BKIFOYEHUS JICKTPOHHBIX PUOOPOB U TIOCTPOCHHMSI SJICKTPOHHBIX CXEM;

— TUMOBBIE Y3JIbl U YCTPOICTBA IIEKTPOHHON TEXHUKH.

Kon HaumeHoBaHue KOMIIETEHIIUH
IK 1.1. AHanu3upoBath pabOTy CTaHIIMOHHBIX, IEPETOHHBIX, MUKPOIPOLIECCOPHBIX
Y IMarHOCTUYECKUX CHCTEM aBTOMATUKHU IO MPUHIIUITHAIBHBIM CXeMaM
K 2.7. CocraBiATh M AHaJU3UPOBATh  MOHTAXHBIE  CXEMbl  YCTPOMCTB

CHUTHAIM3ALMU, LEHTpAIM3alud M  OJOKUPOBKH, IKEIE3HOJOPOKHOM
ABTOMATHKH U TEJIEMEXaHUKH 110 IPUHIUITHAIBHBIM CXeMaM

IIK 3.2. W3mepsaTh W aHaNM3UpOBaTh MapaMeTpbl MPUOOPOB U YCTPOMCTB
CUTHAJIM3ALIUHU, HEHTPAIN3ALUU U OJIOKUPOBKHU

OK 01. BriObupaTth cnocoObl pemieHus 3afad Mpo(ecCHOHANbHON AesITeNTbHOCTU
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02. OcyuiecTBisITh  MOUCK, AaHAIM3 MW  HMHTEpHpeTanuio  HUHpopmanuu,

HeO6XOHHMOﬁ JJIA BBITIOJTHCHHA 3a1a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

1.3. KoauuecTBO 4acoB Ha OCBOeHHE padoyeil mporpaMMsbl THCHUTIMHBI:
— o0bem nucuurnHbl 109 gacos
— 00BeM 4acoB BO B3aUMOJIEUCTBUU ¢ TipenogaBarenem 100 gaca,
B TOM YHCIIE:

— TeopeTnyeckoe obyueHue: 76 yacoB

— nabopaTopHble 3aHATUsA 24 yaca
—CamocrosiTenbHas paboTta oOyuarorierocs 1 gac
—IIpomexxyTouHas arTectanus B (hopMe FK3aMeHa 7 4acoB

— KOHCynbTanuu | yac.



2 CTPYKTYPA U COJEPXKAHUE PABOYEN ITPOI'PAMMBI JUCIUTIIMHBI

2.1 O6beM JUCHMIJIMHBI U BUABI y4eOHOi padoTsl ouHas opma 0o0ydyeHust Ha 0aze 9 u
11 knaccoB

Buna yueOHoii padoThl Oo0bem
4acoB
00BEM TUCLIUILINHEI 109
00BEM YaCOB BO B3aMMOJICHCTBHUY C MPETOIaBaTelieM 100
B TOM YHCIIE:
TEeOpeTU4ecKoe o0ydeHne 76
71a00paTOPHBIC 3aHATHS 24
CamocTosiTenbHas pabota 00ydaronierocs 1
ITpomexyrouHas aTrectamnus B popme d3K3aMeHa 7
KOHCYJIBTAIIUU 1




2.2 TemaTuuyeckuii MJIaH U coJep:kaHue padoyeil mporpammal JucHUNIMHBI OI1.04 DekTpoHHAsI TeXHUKA O4YHAasi (popmMa o0OyUyeHHs HA
0a3ze 9 u 11 kiaccoB

Haumenosanue
pa3aesioB U TeM

Copaepxxanue yuyeOHOro MaTepuasa, jadoparopHbie padoThl U O0bem ®opmupyemMble
NPaKTHYeCKHUe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa 00y4yaromuxcs 4acoB KOMIIeTeHIIUH

Ne
3AHATHA

1 2 3 4

1 (2) kype, 2 cemecTp

BBenenue Coaep:xanue yueOHOT0 MaTepHaJia 2 OK 01., OK 02
1 3amaur ¥ 3HAYCHHE JUCIUIUIMHBI Ha COBPEMEHHOM »JTame pa3BUTHS
oOuiecTBa U B CUCTEME IMOATOTOBKH CIIELUAIMCTOB, €€ CBA3b C IPYIMMHU
muciuminHamu.  Knmaccudukammss v BaxkHeHimue — HampaBlIeHHUS
AEeKTpOHUKHU. KpaTkast HCTOpHUSI BOSHUKHOBEHUS U PA3BUTHS AJICKTPOHUKH.
TexHonorus 31eKTPOHHBIX MPUOOPOoB. O6IACTH MPUMEHEHUS IIEKTPOHUKH.
Ponp wu 3HayeHWe SIIEKTPOHHOM TEXHUKU Ha JKEJIE3HOJIOPOKHOM 2
Tpancnopre. [lepcrekTuBbl pa3BUTHS IEKTPOHUKH

Ha3nauenue, knaccudukanusi, KOHCTPYKLMS, XapaKTEPUCTUKH U
MapKUpOBKAa TACCUBHBIX JJIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB,
KOHJEHCATOpOB,  KaTylleK, Japocceneil, TpaHchopmaropoB.  Psnbl
HOMHHAJOB paaunonetaneit E6, E12, E24, E48 u T.1.

Paszpnen 1 JJieMeHTHas 0a3a 3JIEKTPOHHBIX YCTPOICTB 37

Tema 1.1. dusuueckue Coaep:xanue yueOHOro MaTepuaJia

OCHOBBI padoThI 1 Ou3nyeckre OCHOBBI TMONYMPOBOIHUKOB. CTpPyKTypa DIEKTPOHHBIX
MOJIYNPOBOIHUKOBBIX 00oJ104€eK aToMma. Crpykrypa KPUCTALTNYECKON penieTKu
npudopos MONYTIPOBOJHUKOB.  DJHepreruyeckas auarpamma. CoOCTBeHHass U
HpUMecHas IIPOBOUMOCTH MOJIYIIPOBOJHUKOB. I'enepanms 5
pEeKOMOUHAIIMS 3JIEKTPOHHO-ABIPOYHBIX Map. DU3WYecKue MPOIECcCh B
KOHTAKTHBIX COCAWMHCHHUAX MTOJTYIPOBOJHUKOB.

2 CrtpykTtypa U MEXaHU3M BO3HHKHOBEHHSI DJIEKTPOHHO-ABIPOYHOTO
nepexona. CBoiicTBa P-N mepexojia MNPy HAJIMYMU BHEIIHETO HAMPSKEHUS
cMmerieHus. BombrammepHass xapakTepucTtuka ph-mepexona. KoHTakTHas 2
Pa3HOCTh  MOTEHIMATIOB  METALI-NOIYNPOBOAHUK. [IpoOoit  AmekTpoHHO-
JIBIPOYHOTO TIepexo/ia 6

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




Tema 1.2. Coaep:xanue yueOHOTo MaTepHaJia
IMoaynpoBoannkoBsie | 1 Knaccugukanus noaynpoBoIHUKOBBIX JHOAO0B. BbIIpAMUTENIbHBIE TUOBI,
JAHOJABI YCTPOMCTBO, NPUHLIUI JEHCTBUS, BOJBTAMIIEPHBIE XapaKTEPUCTUKH.
2 CraObuUIUTPOHBI, BapUKaIlbl, TYHHEJIbHbIE 1 00OpallleHHbIE THOIBI.
YCeTpoCcTBO, NPUHLUII JEHCTBUS, BOJBTAMIIEPHBIC XapaKTEPUCTHUKU. IIK 1.1, OK 01.,
MapkupoBKa J1UO0JI0B. OK 02, IIK 2.7.,
Jlaboparopnasi padora [IK 3.2.
«MccnenoBanue nosynnpoBOAHUKOBBIX BBIITPSIMUTENIBHBIX AUOI0BY
JlabopaTopnasi paGora
«HccnenoBanue paboThl CTAOUIMTPOHAY
Tema 1.3. Coaep:xanue yueOHOTo MaTepHaJia
bunouasipuble 1 OO61re cBeieHUsI O CTPYKTYpe OUIONISIPHBIX TPAH3UCTOPOB. Y CTPOUCTBO,
TPAH3UCTOPBI HOPUHIUI JEHCTBUS M CXEMbI BKJIFOUEHHS. TUIIBI TPaH3UCTOPOB,
ornpezenseMble TEXHOJIOruel npousBoacTsa. CtaTuueckue
XapaKTEePUCTHKH TpaH3UCTOpoB. Cxembl ¢ 00mmM smurrepom (0O3) u
obmreii 6a3oit (OB).
» IIK 1.1, OK 01.
2 JluHaMuueckuil pexuM paboThl TPaH3UCTOPOB. OK 02 ’HK 27 ’
3 Omnpenenenue h-mapaMeTpoB OUMOSIPHBIX TPAH3UCTOPOB MO CTATUYCCKUM HI,( 39 U
XapaKTepUCTUKAM
4 Pacuer nunammdeckoro pexrMa paboThl TPAaH3UCTOPA U OIIPENIETICHUE €T
11apaMeTpoOB
Jlaboparopnasi padora
«MccnenoBaHne TUIOBBIX CXEM BKJIKOUYEHHS TPAH3UCTOPOBY
Tema 1.4. IlosieBble Conep:xanue yueOHOTro MaTepuaJia
TPAH3HCTOPBI 1 [ToneBbie TpaH3uctopsl. [losieBblE TPaH3UCTOPBI C YNPaBISIIOIIMM P-N
Nepexo0/IoM; YCTPOMCTBO, MPHUHIMUN JIEHCTBUS, CXE€Ma BKIIIOUEHUS,
CTaTUYECKHE XapaKTepUCTHUKH, CHCTEMa IapaMeTpoB M CHOCOOBI UX
onpenenenus. [loneBble TpaH3UCTOPHI C W30IMPOBAHHBIM 3aTBOpoM. MOII- K 1.1. OK 01
TPaH3UCTOPBl €O  BCTPOEHHbIM  KaHanoM;  MOII-Tpan3ucropel ¢ OK 0'2 ’HK ) 7"
VHYLIUPOBAHHBIM KaHAJIOM. ’ U
IIK 3.2.

OHpCI[CJ'ICHI/IC h-napaMeTpOB TTOJICBBIX TPAH3UCTOPOB IO CTATUYCCKUM
XapaKTCPHUCTHUKAM

Jlaboparopnasi pabora
«MccnenoBanue CBOMCTB MMOJIEBOTO TPAH3#CTOPA B CXEME BKIFOUEHUS C




OOIIIMM UCTOKOM)

Tema 1.5. Tupucropsi

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccugukarus THpUCTOPHBIX CTPYKTYp. AMHUCTOP, CHMMETPHUYHBIN
JTUOJIHBIA TUPUCTOP. TproaHbIil THpHCTOP (TpUHUCTOP); BonbTammnepHsbie
XapaKTEPUCTHKHU, CXEMBbI BKJIFOUEHUS U IapaMETPBI.

JlaGoparopHasi pabdora
«ccnenoBanne CBOMCTB THPUCTOPOBY

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

Tema 1.6.
Heauneiinbie
MOJIYIPOBOAHNKOBbIE
pe3ucTopbl

Conep:kanue y4eOHOT0 MaTepuaJia

OcHOBHBIE ~ OmpeneneHus U KilacCU(UKAHMs  MOJTYHPOBOJHUKOBBIX
pe3ucTopoB. TepMOpe3UCTOphI C OTPHLATEIBHBIM M  TOJOKHTEIBHBIM
TEMIIEPAaTypHBIM  KOO(Q(QHUIMEHTOM  CONPOTHBICHUS.  Bapucropsl,
nosucroper; bomomerp. [lapamerpbl 00lOMETPOB M NpPUMEHCHHE B
YCTPOMCTBAX JKEIE3HOAOPOKHON aBTOMATHKH.

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

Tema 1.7.
OnrTo3/1eKTPpOHHBbIE
npuodopbI

Coaep:xanue yueOHOTo MaTepHaJia

3akonbl  ¢GoTtodpdekta u  PorodnekTpoHHON  Imuccun.  DoTo-
DIIEKTPUYECKHE W CBETOM3JIYYalOlIye MpHOOpHI: OOIIMe CBEACHUS W
KiIaccuuKanus, MPUHIUN pabOThl, XapaKTEPUCTUKH, IapaMeTpbl H
npuMmeHenne. O01ue cBeIeHrs 00 ONTOAICKTPOHHBIX TPUOOPAX.

[IpeumymmectBa ¥ HENOCTaTKM  MPUOOPOB  OMTORJIEKTPOHHKHU.
Krnaccudukanus ONTOIEKTPOHHBIX TOJYIPOBOJHUKOBEIX  TPHOOPOB.
[TomynpoBoIHUKOBBIE (HOTOANEKTPUUYECKUE (OMTOIIEKTPOHHBIE) MPHOOPHI:
MIPUHITAIT PA0OTHI, XapaKTEPUCTUKH, TTAPAMETPHI U IIPUMEHEHHE.

OnTpoHbI: NPUHIMIT PabOThI, XapaKTEPUCTUKH, TTApaMETPbl U IPUMEHEHHUE.
[TonynpoBoHUKOBBIE ~ MpUOOPHI  OTOOpakeHHUs  UHPoOpMauu  —
AIIEKTPOJIIOMUHECLEHTHBIE, CBETOJUOIHBIE M KUAKOKPUCTAJUIMUECKHUE.
VYcnoBHoe — o0o3HaueHWE W MapKUpoBKa  (OTORIEKTPUUYECKUX,
CBETOM3JIYYAIOUMX MNPUOOPOB, ONTPOHOB U MNPHOOPOB OTOOpaKEHUS
H(pOpMaIINH.

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

KontponbHas pabora mo pazgeny «IIeMeHTHas 0a3a DIIeKTPOHHBIX
YCTPOMCTB

Pasznea 2

OcHo

Bbl CXCMOTECXHUKH 3JICKTPOHHBIX yCTPOﬁCTB

Tema 2.1. UcTOYHHUKH
NUTAHUA
3JIEKTPOHHBIX

Conep:xanue yueOHOro MaTepuaJia

Bempsmutenu. Knaccudukanus oqHo}a3HbIX BRITPSIMUTENEH.

IToctpoenue, mpuHIMI PabOThl U MARAMETPHl  OAHONOJIYIEPUOTHOMH,

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




YCTPOMCTB

JIBYXIIOJIYIIEPUOJHOU ¥ MOCTOBOM CXEM BBIIPSIMIICHUS.

Tpexdaznble cxembl BbIIpsiMiIeHUs. BiusHue xapakrepa Harpy3ku Ha
paboTy BEIMPAMUTEIHHBIX cxeM. CriaXuBaronye (GuibTpol.

Pa6ora na Bctpeunyro DJIC. 3apsnaseie ycrpoiictBa. IlupoTHO-
UMITyJIbCHast ~ MoAyJisiuus.  VIMIylnbCHblE ~ MCTOYHUKH  TUTAHUS.
Crabunuzatopsl HanpsoKkeHus. VICTOUHMKY cTaOMIIBHOTO TOKA.

Pacuer cxem BBIIPSAMIICHUA

JlaGoparopHasi pabdora
«HccnenoBanne  oAHO(MA3HBIX  BBIIPSAMUTENCH H  CTIQKHUBAIOIIUX
(GUITBETPOBY

IIK 3.2.

Tema 2.2. Yeuaurean

Coaep:xanue yueOHOTo MaTepHaJia

Ha3nauenue u kiiaccugukanys 31eKTPOHHBIX ycrintene. CTpyKTypHast
cXema ANEeKTpOHHOro ycunutens. OCHOBHbBIE MOKa3aTenu padoTh
yeunureneid. OOpaTHast CBsI3b B YCUITUTEIISAX, €€ BUIBI, KIIACCH(PUKAITHUS.
Bnusinue o6paTHOil CBsI3M HA OCHOBHBIE TTOKa3aTeNIN PabOThl YCHUITUTES:
KO3 PHUIUEHT YCUIICHHS, TyBCTBUTEIBHOCTb, BBIXOJHASI MOIITHOCTb.
CxeMblI BKJIIOUEHUS YCUITUTENbHBIX 2JIEMEHTOB B YCUIIUTENSAX. BriusHue
CXEM BKJIFOUEHUS YCUIIUTENIbHBIX 2JIEMEHTOB Ha YCHJIEHUE TOKA WU
HaNpsDKEeHUs B ycunutene. Buapl pabounx pexMMOB YCUITUTEIbHBIX
snemeHToB. Kpatkas xapakrepuctuka pexumoB A, B, AB, C. Crioco6s1
obecrieueHus: paboyero pexxrma yCUIUTEIHHOTO JIEMEHTa
(Tpan3ucropa). CnocoOsl mojaun cMeienus. Tepmocrabunuszanus u
TEPMOKOMITEHC AL MOJI0KEHUS pabodeil TOUKH MOKOSI yCHIMTEIbHOTO
DIIEMEHTA.

Ycunurenu NMEPEMCHHOT'O TOKA U HAIIPSAKCHUA. HOCTpOGHI/Ie u pa60Ta
OIHOTAKTHBIX M IBYXTAKTHBIX KaCKaJa0B YCUJICHHA.

Oco0eHHOCTH OCTPOEHHUS BXOJHBIX U BBIXOJHBIX KackaaoB. TpeGoBaHus,
IpebsABIsEMble K BXOIHBIM (IIpeIBAPUTENIbHBIM), TPEIBBIXOIHBIM
(TPOMEXXYTOYHBIM) U BBIXOJHBIM (OKOHEYHBIM) KaCKalaM yCHUJICHHUS.

MHorokackajiuble ycunutenan. EMKOCTHas, pe3ucTopHas u
TpaHchopMaTopHasi MeKKacKaaHble cBA3H. CriocoObl yMEHbIICHUS
napa3suTHON 0OpaTHOM CBSI3M.

[Toctpoenue u pabota pa30MHBEPCHBIX KACKAIOB U IMUTTEPHBIX
ITOBTOPUTEIIEH. Q

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

pv4




Yeunurenu noCTOSHHOIO TOKa. bajaHCHBIE CXEMBI YCHIIUTENEH
IOCTOSIHHOTO ToKa. JIpeild Hyls ¥ criocoObl €ro0 YMEHBIIEHUSI.

Huddepenunansupie yeunurenn. OnepanoHHble yeuautean. Cxembl
BKJIIOUEHUS ONEPALIMOHHBIX YCHIIUTENEH

Pacuer napamerpoB ycunurenei

JlaGoparopHasi pabdora
«ccnenoBanne OAHOTAKTHOTO YCUITUTEIIS»

JlaGoparopHasi pabdora
«HMccnenoBanue TpaHcHOpPMATOPHOTO YCHIUTEIHLHOTO KACKaIa»

JlaGoparopHasi pabora
«MccnenoBanne cxeM (pa30MHBEPCHBIX YCHIIUTEIEH»

Jlaboparopnasi padora
«MccnenoBanue cxeM SMUTTEPHBIX TTOBTOPUTEIICHD

Tema 2.3. 'enepaTopsbl

Coaep:xanue yueOHOTo MaTepHaJia

OO01mas xapakTepucTHKa U KJ1acCU(UKAIHsI TeHEepPaTOPOB SIEKTPHUECKUX
konebanuii. KonebarenpHbiil KOHTYp. CBOOOIHBIC KOJICOAHMS B
KoJie0aTeIbHOM KOHTYpe. BrIHYKIeHHBIE KOJIeOaHUs B TIOCIIEI0BATEIIbHOM
U HIapajuieIbHOM Kojie0aTebHOM KOHTYpe. Buibl mapaiienbHbIx
KOHTYpOB. BbIHyX/1eHHBIE KOJIeOaHus B CBSI3aHHBIX KOHTYpax. [IpuHiun
MOCTPOEHHUS U PabOTHI T€HEPATOPA CUHYCOUAATBHBIX (TAPMOHUYECKHUX )
Kosie6aHnii. OCHOBHBIE MMOHATHUS M TPEOOBAHUS K IIOCTPOECHUIO
TeHepaTOPOB rapMOHUYECCKUX Kojiebanuii. ABToreHeparop tuna LC.
Tpextoueunslie cxembl aBToreHeparopoB Tumna LC. Crabunu3zamus yacToThl
rereparopos tuna LC.

22

KBap1ieBble reHepaTopbl U CXEMBbI ¢ IPUMEHEHUEM KBapLEBBIX
ctabunuzatopoB. CoBpeMEHHbIE METO/IbI ITOJIY4EHUSI TAPMOHUYECKHUX
curHasnoB. CHHTe3aTOPbl YaCTOTHI.

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

Tema 2.4.
DJIeKTpUYeCKHne
(puabTpsI

Conep:kaHue y4eGHOr0 MaTepuasa

DnexTpudeckre GUIbTPhI, PA3HOBUAHOCTH, MPUHIIUI PabOThI, 001aCTh
npuMeHeHHs, cxeMbl BKIroueHus. LC-punbtpsl, RC- dunbstpsr

IIK 1.1, OK 01.,
OK 02, TIK 2.7.,
I1K 3.2.

Tema 2.5.
DJICKTPOHHBIE KJIIOYH

Coaep:xanue yueOHOro MaTepuaJia

OO6mue cBeneHuss 00 DIEKTPOHHBIX KIIOYAaX Kak  (HOPMHUPYIOIIUX
HeNMHEeHHbIX nensXx. OCHOBHbIE MOHSATHH O AMOJHBIX U TPAH3MCTOPHBIX

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




KJII04ax, uX Buibl. [IpHHIMOBI TOCTpOeHUsT M paboTa JAMOAHBIX KIIOUEH.
[TpuHiunsl  mocTpoeHUs M pabOThl  TPAH3UCTOPHBIX  KIIOUEH Ha
OMMOJSAPHBIX U IOJIEBBIX TPAaH3UCTOPAaX. TpaH3UCTOPHBIE KIIOYU C
BHEUTHMM MCTOYHUKOM CMEILEHUS.

TpaH3uCTOPHBIN ITEPEKIIIOYaTEb TOKA. JIMOHBIE U TPAaH3UCTOPHBIE
OTrPaHUYMUTENH OJHONOJSPHOIO U IBYXIOJSIPHOTO CUTHAJA

IIK 3.2.

Tema 2.6. Jlornueckue
3JIeMEHThI

Coaep:xanue yueOHOT0 MaTepHaJia

[TousiTust 0 toruyeckux PyHKUIUAX, SIEMEHTaX U JIOTUYECKUX YCTPOMCTBaX
B [IUMC. OcHOBHBIE XapaKTEPUCTUKU U TAPaMETPbl JIOTHUECKUX
31eMeHTOB. CXeMHbIE PelIeHHs] OCHOBHBIX JIOTHYECKHX AJIEMEHTOB:
tpan3uctopHo-Tpan3zuctopusie (TTJI, TTJIII), sMuTTepHO-CBSI3aHHbBIE
(OCJI), uaTerpalibHO-MHKEKIIMOHHbBIE (I/IZH), Ha TOJICBBIX TPAH3UCTOPAX U
KMOII cTpykrypax.

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

Tema 2.7. Tpurrepsi

Coaep:xanue yue0HOro MaTepHaJia

OO0mme cBefeHUs O TpUTTEpax U ux kinaccupuxanus. [Tpuammn
IOCTPOEHUS U paboTa CXeM CUMMETPUYHOr0 Tpurrepa. [Ipumenenue
TPUITEPOB B KAUECTBE SJIEMEHTOB MaMSITH, JICTUTEIICH YaCTOTHI.
[TocTpoeHne CTaTHUECKUX M AMHAMHYECKUX TPUITEPOB.

CoctaB cxeMbl, Ha3HA4eHHE DIIEMEHTOB W TIPUHIMI JICHCTBHS
HecuMMeTpuuHoro tpurrepa llIMurra kak ¢dopMupoBaTens HMILYJIbCOB
IpSIMOYTOJIbHOM (OpMBI M3 CHUHYyCOMAANbHOTO HampsbkeHus. OOmacThb
OPUMEHEHMs  TPUITEpPOB B  YCTpPOHCTBaX  aBTOMAaTMKU  Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTE

Jlaboparopnasi pabora
«MccnenoBanue paboTel HecuMMeTpuyHoro Tpurrepa [lImutray

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

Kontponbnas pabota o pazgeny «OCHOBBI CXEMOTEXHUKH AJIEKTPOHHBIX
YCTPOHCTB)

Pa3zngen 3

OcHo

Bbl MUKPOJICKTPOHUKH

Tema 3.1. [IppHIMNBI
U TEXHOJIOTUH
nocrpoenuss UMC

Coaep:xanue yueOHOro MaTepHaJia

OO61ue cBeieHNs 0 MUKPOJIeKTpoHUKe. TepMuHoIorus u Kiaccuduxanms
uHTerpanbHbIX MukpocxeM (MMC). Cuctema o6o3nauenuit UMC.
OCHOBHBIE TIOHSTHS O KOHCTPYKTHBHO-TEXHOJIOTHYECKIX 0COOEHHOCTSIX
U3TOTOBIICHUS HHTETPATIBHBIX MUKpOCXeM. OCHOBHBIE MTOHATHUS O METOAAX

N30JAUH 3JIEMCHTOB U KOMIIOHCHTOB 1 METOJAX q)OpMHpOBaHI/Iﬂ

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




AKTUBHBIX U MACCUBHBIX JJIEMEHTOB U KOMITOHEHTOB B IMC.
CxeMmorexunyeckue ocooensoctu 8 UMC

Tema 3.2. Copnepxxanue yueOHOIro MaTepuasa
Ananorossie UMC 1 OO6mue cBeaeHUs: 00 aHATIOTOBBIX HHTErPpAbHBIX MUKpocxeMmax (AVIMC). K 1.1. OK 01
Ocob6ennoctu nocrpoernss AUMC s ycunenus, npeoOpa3oBaHus v 2 . ’
OK 02, TIK 2.7.
00pabOTKH CUTHAJIOB.
Tema 3.3. [lu¢posrie Copaepxxanue yueOHOIro MaTepuasa
nMC
1 O6ume cenenus o LIMMC. Jloruka npeacraBineHust ”HGopMauu B 2 IIK 1.1, OK 01.,
ugpooit popme. Knaccuduxarys undpoBeIX HHTETPaTbHBIX MUKPOCXEM. OK 02, TIK 2.7.
CamocrtosiTeibHas padoTa 00y4yaommxcst 1
[TonroroBka K 371€KTPOHHOMY T€CTUPOBAHHUIO
Koncyabranumn 1
JK3aMeH 7
Hroro no gpucuumninue: 109
B TOM YHCIIE!
TEOpETHUUECKOe 00yueHUe
1ab0paTOpHBIC 3aHATHS 76
MPaKTUYECKHE 3aHATUS 24
CamocrosiTenbpHas paboTa 00y4aronerocs 1
[TpomexyTouHas arrecranus B popMe dK3aMeHa 7
KOHCYJIBTALIUU 1
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3. YCJIOBUS PEAJIN3ALIN PABOYEN ITPOTPAMMGBI JJUCILIMITIIMHEI

3.1. MaTepuaibHO-TeXHHYECKOe o0ecreyeHne

Pabouas nporpamMMa IUCHUIUIMHBI peannu3yeTcs B 1a0opaTopun «IJEKTPOHHAS TEXHUKA.

O6opynoBanue 1a00paTOpUU:

— pabourie MecTa 1Mo KOJIMYECTBY 00YyJarOImuXxcs (CTOI, CTYI);

— oOopynoBaHHoe pabouee MecCTO IHpenojaBarenss (CTOJd, Kpecio, IEepCOHAIbHBbIHI
KOMIIBIOTEP, JIOKAJIbHASL CETh C BBIXOJIOM B Internet);

— IUTaKatel (aJ1bOOM) IO pa3zenaM U TeMaM IpPOrPaAMMBI;

— CTEHJbI-MaKeThl ¢ 00pa3aMu NOIYIPOBOJHUKOBBIX IPUOOPOB;

— CTEHJbI-MaKeThbl YCTPOUCTB 2JIEKTPOHHON TEXHUKHU;

— CTEHJbI-MaKeThl ¢ 00pa3aMy UHTErPAIbHBIX MUKPOCXEM;

— KOMIIJIEKTHI CIaiI0B B PEKUME MPE3EHTALNNU 10 Pa3AeiaM U TEMaM IIPOrpPaMMBbI;

— KapTOYKH JUIsl TECTOBOTO KOHTPOJIS 3HAHUM 110 TEMaM IIPOrpPaMMBl;

— METOAMYECKHE YKa3aHUs JUIsl BBIIOJIHEHUS 1abOpaTOPHBIX padoT;

— MyJIbTHMEIHIHBIE 00yUaroue IporpaMMsbl ((PHIIBMBI) IO pasesiaM | TeEMaM MPOrpaMMEl;

— 1abopaTopHble CTEH/IbI AJIS IPOBECHMS UCCIIE0BAHUM MTOTYITPOBOIHUKOBBIX IPHOOPOB U
YCTPOWCTB;

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

— TeHepaTopbl YaCTOThl U UMITYJIBCOB;

— KOMIUIEKTbl MOHTQXHBIX HHCTPYMEHTOB (HaOOp OTBEPTOK, IUIOCKOTYOIbI, OOKOpE3bl,
NAasUIbHUK C MPUHAUIEKHOCTSMHU 1 HaMKK, TUHLEThI, U3MEPUTENIbHBIE IIYTIbI);

— Haboppl 3JEMEHTOB M KOMIIOHEHTOB: IIOJYINPOBOJHUKOBBIX IPHOOPOB  (AMOIBI,
OWIIONIIpHBIE W TIOJIEBBIE TPAH3UCTOPBI, THPUCTOPHI, ONTOMAPHI, LU(POBBIE W aHAIOTOBBIC
MHKPOCXEMBI), PE3UCTOPbl (MOCTOSHHBIE M MEPEMEHHbIC), KOHIEHCATOphl (TOCTOSHHBIE U
NIEpEMEHHbIE), MajorabapuTHbIE IpOCCENH, MajorabapuTHbIe TpaHCPOpPMATOPbl (MMIYJIbCHBIE,
COIJIaCYIOIIHE, OBBIIIAIONINE, TOHIKAOLINE) U JP.

TexHuueckue cpeacTBa 00y4eHHUs

— MYJIBTUMEIUNHBIN IIPOEKTOP;

— DJIEKTPOHHAsl HMHTEPaKTUBHAs JOCKA;

— TNEPCOHAIBHBIN KOMIIBIOTED, JIOKAJIBHAS CETh C BBIX00M B Internet;

— TPOEKIMOHHBIM (HACTEHHO-TIOTOJIOYHBII ) SKpaH.

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

1 OcHoBHas uTEpaTypa

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

2. ®poioB yue6. st CCY3oB x.-1. TpaHcr. : Y. 2.- KAT, 2015 56
DJIEKTPOHHAs TEXHUKA [ DIIEKTPOHHBIN
pecypc] : METOUYEeCKIe YKa3aHHUsI 110 KpacHosipck :

3 . B. Capgy | CPTAHH3ALMH U BHITONTHEHHIO naboparopubix KpMXKT 100_ %

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

DNEeKTpOHHAs TEXHUKA [ DIEKTPOHHBIN
pecypc] : MeToaudeckoe mocooue st
OpraHM3alys CaMOCTOATENbHOU paboThl i1  Mockaa: 100 %

5. E.B.Cwmusan oOy4arommxcs 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 O6ubauore
Ke

M. B. lNanbniepun; | DNEeKTpOHHASI TEXHUKA [ DIIEKTPOHHBIN .

pELEH3eHTHI : A. D. pecypc]: yueonuk mist CCY30B.- Mockaa : 100 %

. ) ) OOPYMUH®D®PA .

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

CokoioB ent?id=337848 ’
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4 KOHTPOJIb 1 OUEHKA PE3VJIbBTATOB OCBOEHUWA JUCHUITJIMHBI

4.1. KoHTpoib M OLEHKA Ppe3yJbTATOB OCBOEHHMSI IMCHHUIJIMHBI OCYILIEeCTBJISIETCS
npenojaBarejieM B Ipolecce MNPOBedeHUS TeKYIIero KOHTPOJS M TPOMEKYTOYHOM

arrecranmumn

Pe3yiabTaThl 00yuyeHus (0OCBOEHHbIE
YMeHMUs1, 3HAHUS, IPAKTUYECKUI ONbIT)

@opMbI U METObI KOHTPOJISI U OLIEHKHU
pe3yJbTaToOB 00yUYeHust

YMerTh:

OTIpe/IeIISATh U aHATU3UPOBATH OCHOBHBIE
rapameTpbl AIEKTPOHHBIX CXEM U 110 HUM
YCTaHaBIIMBATh Pa0OTOCIIOCOOHOCTH
YCTPOMCTB 3JIEKTPOHHON TEXHUKHU

O1ieHKa BBIMIOTHEHUS TPAKTHYECKOTO 3a1aHHS
(pererue 3a1a4)

HaGmnronenue mpy BEIIOTHEHUH JIa00paTOPHON
paboThI

OreHka no pe3ysibTaTaM YCTHOTO Ompoca
KoHTpoITb BEIIOTHEHUST CAMOCTOATENBHBIX PadoT
OreHKa 1o pe3yiabTaTaM KOHTPOIHHON paOOThI
CamoaHanu3 pe3ynbTaToB BHITTOJHCHUS
CaMOCTOSITETFHBIX PabOT U IPAKTHKO-
OpPHEHTUPOBAHHBIX 3aJaHUI

AHKETUPOBaHUE
MIPOU3BOIUTH TT0100P JIEMEHTOB HaGnronenue npu BBIIOIHEHUH J1a00paTOPHON
3JIEKTPOHHOM aIlapaTypsl 110 3a1aHHBIM paboTHI

napaMmeTpam.

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

AHKETHpOBaHHE

3HaTh

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

OreHKa 1o pe3yJibTaTaM BBITIOJTHEHUS TabopaTopHon
paboThI

OneHka 1o pe3yJibTaTaM YCTHOTO U IIUCbMEHHOTO
OIIPOCOB

OreHKa 1o pe3ysibTaTaM KOHTPOJIBHOH paboThI
OneHka 1o pe3ysibTaTaM TeCTUPOBAHUS

AHKeTHpOBaHHE
MPUHUIMIIEI BKIIOYEHUS DJIEKTPOHHBIX OreHKa 1o pe3yJsibTaTaM BBITIOJTHEHUS JTabopaTopHon
MPUOOPOB U TOCTPOECHUS DIEKTPOHHBIX CXEM paboTI

OHeHKa I10 pe3yJibTaTaM YCTHOI'O U TMCbMCHHOI'O
OIPOCOB

OrneHka o pe3yiabTataM KOHTPOJIBHON paOboThI
OHeHKa 110 pe3yJIibTaTaM TCCTUPOBAHUS
AHKETHpOBaHHE

PesyabTaTnl 00yueHus
(ocBoennbie OK u 1K)

OcHOBHBIE OKA3ATEJIH
OIleHKH pe3yJibTaTa

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

OOyuarommmiics:
— pacro3Haer 3agauy
197070171 npobiemy B

po)eCCHOHAIBHOM H/WIIH
COIIMATILHOM KOHTEKCTE;

— aHAM3UpYeT  3ajaa4y
u/unu npobaemy u
BBIZICIIAET €€ COCTaBHBIC
YacTH,

— OmpeensieT JTarbl
peIIeHUs 3a1a49H;

— BBISBJISATH u
3¢ pexTUBHO HCKATh
uH(OpMaLHIO,
HEO0OXOUMYIO VTS
pelleHUs 3aJayd  W/WIH
poOJIEMBI;

— COCTaBIIsICT TUIaH
JIeHCTBHS,

— ompenenser

HE0OXO0IUMBIE PECYPCHI;

— BIAJCET AaKTyaJbHBIMU
MeTofaMu  paboThl B
poQeCCHOHAIBHON u
CMEXHBIX chepax;

— YCHEeIHO
peaTr30BhIBACT
COCTaBIICHHBIN TUIAH;

— CaMOCTOSITENIbHO WJIN C
TIOMOIIIBIO HaCcTaBHUKA
OLIGHUBACT pE3ynbTaT u
MOCIIEICTBHSI CBOHX
JEHCTBHI;

— 3HaeT AKTyaJIbHBIN
poQeCCHOHATIbHBIN u
COLIMAJIbHBIM KOHTEKCT, B
KOTOPOM TIPUXOJIUTCS
paboTaTh U KUTh;

— OpHUEHTHPYETCS B
OCHOBHBIX MCTOYHUKAX
uHpOpMaLlUd U pecypcax
JUIS  pelIeHus 3aaad
npoliem B
po)eCCHOHAIBHOM H/WITH
COLIMAIBHOM KOHTEKCTE;

— MOHMMAeT W YCIENTHO

PUMEHSIET TOTOBBIE
QITOPUTMBI  BBITIOJTHCHUS
pabor B
npodeccHoHaNBHOMI u
CMEXHBIX 00J1acTAX;

— nposBustd
CITOCOOHOCTh
CaMOCTOSITEIIBHO

BBI6I/Ip aTb OIITUMAJIBHBIC
AJITOPUTMBI  BBITIOJTHCHUS

WnTepnperanus

pe3yIbTaTOB

HaOmroAeHU 3a y4eOHOH U

NIPaKTUYECKOU
00yJaronuxcs

JACATCIIBHOCTBIO




OK 02. Ocy1iecTBisiTh MOUCK,
aHaIIM3 U UHTEPIIPETALHUIO
nHpopManuu, HeOOXOAMMOMN IS
BBINIOJIHEHHMS 33124
podeccuoHaTbHOM
JEATEIBHOCTH

OOyuarommmiics:

— palMOHAIBHO
ompenenseT 3agadd i
NOKCKa UH(pOpMaLUHY,

— ONTUMAJILHO
ompeenseT Heo0X0uMbIe
UCTOYHUKU MHPOPMALINY;
— PpaIMOHAIBHO
IUTAHUPYET
IIOUCKA;

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

— 3HaeT W  TIOHUMAeT
HOMEHKJIATYpY
MH(POPMALIMOHHBIX
HCTOYHHUKOB
HPUMEHSIEMbIX B
poQeCCHOHAIBHON
JeSITEIbHOCTH;

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

nporecc

HanbOoJee
nepeyHe

MOHUMAET
oopMIIeHHUS
MOKCKa

Wutepnperaiiusi  pe3yIbTaToOB
HaOmroAeHU 3a y4eOHOH U
MPAKTHYECKON  JEATEIHHOCTHIO
00yJaronuxcs

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

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

WnTepriperaniuss ~ pe3ynbTaToB
HaOmroNleHn 3a  y4eOHOH U
NPaKTHYECKOW  JIeSITENbHOCTHIO
oOyJarontxcs

Pemenwne KOMIIETEHTHO-
OPHUCHTHUPOBAHHBIX  3aJad ¢
MPUMEHEHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHI

Pewenne NIPAKTUYECKHUX
3a/IaHuii Ha pabodem MecTe
Pemenne POOIEMHBIX u
HECTaHAAPTHBIX  CHUTyallUid ¢
NIPUMEHEHUEM KEMCOBBIX
TEXHOJIOTHi (Kelc-cTaam)
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IIK 2.7. CocTaBisats u
aHAJIM3UPOBATh MOHTAXHbIE
CXEMBI YCTPOMCTB CUTHAIM3ALIUH,
LEHTpaAJIN3aUH U OJIOKHPOBKH,
’KEJIEe3HOIOPOKHOM aBTOMATUKHU U
TeJIeMEXaHUKHU 110
NPUHIUITHAIBHBIM CXeMaM

OOyuarommiicsi CnocoOeH:

— YBEPEHHO YUTACT
9JICKTPOHHBIC CXCMBI,

— aHaIU3UPOBATh u
OLICHHUBATh
paboToCcrmocoOHOCTh

JJIEKTPOHHBIX CXEM;
—BEPHO OINPEIEIATh THUI

u/vunm HOMUHAaJ
AIIEKTPOHHOTO
KOMIIOHEHTa IO  €ro
MapKHPOBKE;

— BEPHO OOBSICHSITH
CYILIIHOCTh du3ngeckux
MIPOIIECCOB,
MPOUCXOISAIINX B
AIIEKTPOHHBIX
YCTPOMCTBAX;

— IpaMOTHO HOSICHSTh
TIPUHIUITBL BKITFOUCHUS

AIIEKTPOHHBIX TPUOOPOB;

— I'PaMOTHO  BBINOJHATh
IIOCTPOECHUE DIJIEKTPOHHBIX
CXeM;

— CaMOCTOSTEJIBHO
BBITIOJHATh HCCIIEJOBAHUE
cXeM BKJIFOYEHUS
AIIEKTPOHHBIX  MPUOOPOB
(1monoB U mp.);

— CaMOCTOSITEIbHO
BBITNIOJHATh HUCCIIEJOBaHHE
cXeM YCWIHTEIIEH,
BBIIPAMUTENEH, QUIBTPOB,
— aHaJIM3UPOBAThH U
KOHTPOJIMPOBATh IPOIECC
(GYHKIIMOHUPOBAHUS
AIIEKTPOHHBIX CXeM
YCUJIUTEIIEH,
BBINPSIMUTENEH, QUIBTPOB

Hutepnperanus pe3yabTaTOB
HaOmroAeHU 3a y4eOHOH U
MPAKTUYECKONH  JIESITENbHOCTHIO
00yJaronuxcs

Pewenne KOMIIETEHTHO-
OpPHUEHTHPOBAHHBIX  3adady ¢
NPUMEHEHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTUN

Pemenue MPaKTUYECKUX
3aJaHui Ha pabouyeM MecTe
Pemenue MPOOJIEMHBIX u
HECTAHJAPTHBIX  CUTyallMid ¢
NPUMEHEHUEM KEHCOBBIX
TEXHOJIOTHH (Kelic-cTaan)
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[IK 3.2. U3mepsTh u
aHAIIM3UPOBATH TAPAMETPHI
puOOPOB U YCTPOWCTB
CUTHAJIM3AIUH, [ICHTPATU3alUU 1
OJIOKMPOBKH

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

— aHaIu3upOBaTh u
OIICHHUBATH
paboTOCIOCOOHOCTH
AIIEKTPOHHBIX CXEM;

— BEpPHO OMNpEAeNATh THII
u/unm HOMMHAJ
AJIEKTPOHHOTO  TMpubopa
0 €r0 MapKUPOBKE;

— CaMOCTOSITEIILHO
U3MEpATh  (OIpenensiTh)
napameTpsl
MOJTYIIPOBOTHUKOBBIX
puoOpOB (mmomoB,
TUPUCTOPOB U 1Wp.) U
CXeM yCUTTUTEIEH,
BBITIPSIMUTENICH, (QUITBTPOB
— COMNOCTaBJIATh
UCCIIeTyeMbIe JIaHHBIE C
STATOHHBIMU

Hutepnperanus pe3yIbTaTOB
HaOmroAeHU 3a y4eOHOH U
MPAKTUYECKONH  JIESITENbHOCTHIO
00yJaronuxcs

Pewenne KOMIIETEHTHO-
OpPHUEHTHPOBAHHBIX  3adady ¢
NPUMEHEHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTUN

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

I[TPOITPAMMY JUCIHHUIUINHDBI

JlaTta BHeceHUS
W3MEHEHUHN

Ne cTpaHuIel

Jlo BHECEHHS N3MCHEHUS

Iloce BHECEHNSA N3MEHECHHS
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