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1. TACHIOPT PABOYEN ITPOI'PAMMBI YYEFHOM JUCITATIIMHBI
OI1.04 DJIEKTPOHHAS TEXHUKA

11 OobuacTs npuMeHeHns pado4eil MporpamMmsbl

Pa6ouas mporpamma yuebHo# muctmruinabl OI1.04 DnekrpoHHas TEXHUKA SBISICTCS YacThIO
OCHOBHOH mpo(eCCHOHANbHOW 00pa3oBaTeNbHON IPOrpaMMbl - MPOrpPaMMbl  HOJATOTOBKU
cnenanuctoB cpeanero 3BeHa (manee — OIIOII-IIIICC3) B cootBerctBun ¢ PI'OC mo
cnenanbHocT 27.02.03 ABTOMAaThKa W TelleMEXaHWKa Ha TpaHCHoOpTe (KeIe3HOA0POKHOM
TPAHCIIOPTE).

Pabowas mporpamma MoOKeT OBITh HCHOJB30BaHA B NPOQPECCHOHATBHON IOATOTOBKE,
MIEPETOrOTOBKE U MOBBIILIEHUH KBATU(PUKAUU paboYnX MO Mpodeccusm:
DONEKTPOMOHTEpP MO OOCIY)KMBAaHUIO M PEMOHTY YCTPOMCTB CUTHANIM3ALMM, LEHTpaIU3allud U
OJIOKMPOBKH.

12. Mecro yueoHoii tucuuniuabl B cTpykrype OIIOII-TITIICC3:

Huxn obmenpodeccnoHaIbHbIX AUCITUTUIHH.

13. Ileau u 3aga4m y4eOHOI AUCUMIIMHBI — TPeOOBAHUS K pe3y/JbTaTaM OCBOEHHUS
y4eOHOM JMCUMIINHbI:

1.3.1 B pe3ynbrare 0CBOCHHUS TUCIHILTAHBI 00YJaIONTUICS JTOJDKEH YMETh:

— ONpEeNeNaTh M aHAJIM3HPOBAThb OCHOBHBIE MapaMEeTpPbl AJIEKTPOHHBIX CXE€M M IO HHUM
yCTaHaBIMBATh Pa00OTOCIIOCOOHOCTH ANIEKTPOHHOMN TEXHUKH,

— IPOU3BOJAUTH MOA00P AJIIEMEHTOB JIEKTPOHHOM anmaparypsl 10 3a/laHHbIM ITapaMeTpam;

B pe3ynbpTaTe oCcBOCHUS AUCITUIUTMHBI OOYJAIOIIHIACS JOJKEH 3HAThD:

— CYHUIHOCTh (PU3UYECKHX IPOLIECCOB, IMPOTEKAOIIUX B JJIEKTPOHHBIX MpuOOpax u
YCTpPOMCTBAX;

— IPUHLMUIIBI BKIIOYEHHUS AIEKTPOHHBIX TPUOOPOB U OCTPOEHUS JIEKTPOHHBIX CXEM;

— TUMOBBIE Y3JIbl U YCTPOMCTBA JIEKTPOHHON TEXHUKH.

1.3.2 B pe3ynbTaTe OCBOCHUS y4eOHOW MUCIMIUIMHBI OOYJarOIIHiCs OJIKEH c(hOPMUPOBATH
CJIeyIONIe KOMIETEHIINH:

-o0miue:

OK 01. BeiOupare  cmocoObl  pemieHuss 3amad  npo(ecCHOHATBHOW  JIeATEIBHOCTH

MPUMEHHUTENIHHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Ucnionb3oBaTh COBpPEMEHHbIE CpPEICTBAa IIOMCKA, aHajiu3a W HUHTEpIpeTaluu
uHpopmauud ¥ HUHOOPMALMOHHBIE TEXHOJOTUU JUIsl BBINOJHEHHUS 3aJay MpoQeccrOoHANbHON
NesITeNIbHOCTH;

-npodeccruoHaIbHbIE:
I[IK 1.1. Ananu3upoBaTh paOOTy CTAHIIMOHHBIX, MEPETOHHBIX, MHUKPOIPOLECCOPHBIX U

JMAarHOCTUYECKUX CUCTEM aBTOMATHKH 10 MPUHLUIIHAIBHBIM CXEMaM.

[IK 2.7. CocTaBisTh U aHAIU3UPOBATh MOHTaxHbIe cxeMbl ycTpoictB CLIb u XXAT mno
IPUHLIUIHAIBHBIM CXEMaM.

1K 3.2. U3MepsTh 1 aHanu3upoBaTh NapameTpsl nprudopos u ycrpoiicts CLIb.

1.3.3 B pesynbrate ocBOeHHMs y4eOHOW IUCHMILIMHBI CTYIEHT AOJKEH (OpMHpPOBATH
CJIEYIOINE JIMYHOCTHBIE PE3YJIbTAThI:

JIP10 3aboTamuiics o 3amuTe OKpyXaromiei cpeibl, COOCTBEHHOM U Uy 0il 0€30MacHOCTH,
B TOM 4HCJIE HUPPOBOH.

JIP13 ToToBHOCTH 0Oy4aromerocs COOTBETCTBOBAaTh OXUAAHUSAM paboTojaTeneil:
OTBETCTBEHHBIH COTPYAHUK, TUCUUIUIMHUPOBAHHBIHN, TPY10JII0OMBBIN, HALIETIEHHBIH Ha TOCTH)KEHUE
MOCTaBJICHHBIX 3a71a4, 3(p(HEeKTUBHO B3aUMOJEHCTBYIOUINH C YJIEeHAMH KOMAaH]Ibl, COTPYAHUYAIOLIHH

C ApYruMHU JIIOAbMHU, IPOCKTHO MBICTISIITUM.



JIP25 CrnocoOHBIE K TEHEPUPOBAHUIO, OCMBICICHHIO W JIOBEACHHUIO IO KOHECYHOM
peanu3anuy npeajlaraéMblX HHHOBALU K.

JIP27  IlposBistomuii  CmocOOHOCTH K  HEMPEPHIBHOMY  pa3BUTHIO B oOnactu
podecCHOHANBHBIX KOMIIETCHIIMA U MEXTUCITUTUTMHAPHBIX 3HAHUIA.



2. CTPYKTYPA Y COAEP)KAHUE YUYEGHOM JUCIHUATLITAHBI
2.1. O6bem y4eOHOM AMCUHUIIIMHBI U BU/bI Y4eOHOH padoThI
U1 OYHOU (POPMBI 00ydEHUS

Bua yuyeOHo# paGoThl

O0BbeM yacoB

MaxkcuMmajibHasi ydeOHasi HATpy3Ka (Bcero) 110
Oobs13aTeibHas ayaiuTOpHAas yyeOHasi HArpy3Ka (Bcero) 92
B TOM YHUCJIC:
JIEKIIUHA 72
nmabopatopHbie pPabOTHI 20
MIPAKTUICCKHUE 3aHITHS -
B TOM YHCIIC
MPaKTHUYeCKast MMOAr0OTOBKA 20
CamocrosiTe/ibHast paboTa o0yuaromerocs (Bcero) 6
B TOM YHCJIC:
1. TloaroroBka TEMaTHYECKOTO COOOIICHUS WM MPE3CHTAIINHI 6
12

IIpome:kyTOUHAS aTTeCTANMSA

Ilpomesccymounan ammecmauus 6 popme 3x3amena (1N cemecmp)




2.2. TemaTnuyeckuii mi1aH u coaep:xkanue ydeoHnoi gucuuminnsl OIl. 04 SJIEKTPOHHASA TEXHUKA

Ne O0Bém
HaumenoBanue 3aHsl | CopepskaHue y4eOHOI0 MaTepHaJia, 1a00paTopHble M MPAKTHYECKHUE 3aHATHSA, CAMOCTOSATEIbHAas 4yacos
YpoBeHb 0CBOCHUSA
pa3iesioB U TeM TS padoTa odyyarmmuxcst Ba3zoBas
nmoaAroToBKa
OI1.04. DJIEKTPOHHAS TEXHUKA
Beenenue Copaep:xxanne yueOHOT0 MaTepuaia 4
O3HakOMJICHHE OOYYalOIIUXCS ¢ MHCTPYKTaXEM 10 TEXHUKE O€30IacHOCTH, ¢ ¢opmamu 1-2
1 MIPOMEKYTOYHOTO M TEKYIIIEr0 KOHTPOJISI, OCHOBHOM U JIOTIOJIHUTEIEHON JTUTEpaTypoil. 9 OK 01
3ajauyy ¥ 3HAYCHUE AUCIUILIMHBI HA COBPEMEHHOM 3Talle pa3BUTHS OOIECTBA U B CHCTEME TOJATrOTOBKH IIK 1.1, I[IK 2.7
CIIEITUAINCTOB, €€ CBSI3b C IPYTHMH JUCIIHILTHHAMH. JIP10, JIP13, JIP25, JIP27
Krnaccupukanus u BakHEHIMEe HANPaBICHUS JJIEKTPOHUKU. KpaTkas UCTOpUST BO3HWUKHOBEHHS U 1-2
5 pa3BUTHS DIIEKTPOHUKHU. TEXHOIOTUsl 3JEKTPOHHBIX MPUOOpPoB. OOJIACTh MPUMEHEHHS JJIEKTPOHUKH. 9 OK 01
Pone ¥ 3HaueHue SIEKTPOHHOM TEXHMKM Ha XKEJIE3HOJOPOXKHOM TpaHcropre. llepcriekTuBel pa3BUTHA K 1.1, 2.7
AJICKTPOHUKH JIP10, JIP13, JIP25, JIP27
Pazgen 1. JaeMeHTHas 6a3a 3J1eKTPOHHBIX YCTPOICTB 42
Tema 1.1. Conep:xkanue y4eOHOro MaTepuaia 4
ITaccuBHBIC Hasnauenne, knmaccudukarysi, KOHCTPYKIUS, XapaKTEPUCTHKH U MapKHPOBKA MACCHBHBIX DJIEMEHTOB 1-2
3JIEKTPOHHbIE 3 JJIEKTPOHHBIX CXEM: PEe3UC-TOPOB, KOHJEHCATOPOB, KaTyIleK, Apoccened, TpaHchopMmaTtopoB. Psier 4 OK 01
KOMIIOHEHTBI HOMHUHAaJOB panuoneranei E6, E12, E24, E48 u T.1. K 1.1, 2.7
JIP10, JIP13, JIP2S, JIP27
Tema 1.2. Copaep:xxanue yueOHOT0 MaTepuaia 4
du3nyecKue 0CHOBbI @u3udecKkue OCHOBBI MOIMYNPOBOTHHUKOB. CTPYKTypa »3JIEKTPOHHBIX obomodek aroma. CTpykTypa 1-2
padoThI 4 KPUCTAIUTMYECKON PpEeIIeTKH IONYIPOBOJHUKOB. OJHeprerudeckas mguarpamma. CoOCTBeHHass W 9 OK 02
MOJIyIPOBOAHUKOBBIX MIpUMECHAsT TIPOBOJMMOCTH ITONYIIPOBOJHUKOB. ['eHeparmsi U peKoMOWHAIUS 3IIEKTPOHHO-IBIPOTHBIX K 1.1, IIK 2.7
npudopos nap. GU3nyecKue NpPoLEecChl B KOHTAKTHBIX COCIMHEHUSIX MOy IPOBOIHUKOB. JIP10, JIP13, JIP25, JIP27
CTpyKkTypa ¥ MEXaHH3M BO3HHKHOBEHHS 3JIEKTPOHHO-ABIPOYHOro mepexona. CBoicTBa P-N mepexona 1-2
5 IIPY HAJIMYWY BHEITHETO HAPSDKEHUS cMeleHns. BonpTaMmepHas xapakTepucTuka p-nnepexona. KoHTakTHas 5 OK 02
Pa3HOCTB IMOTEHIMAIIOB METAILT-TIONYIIPOBOAHUK. [1p000ii 371eKTpOHHO-ABIPOYHOrO MEPExoa. K 1.1, 2.7

JIP10, JIP13, JIP25, JIP27




Tema 1.3. Conep:xkanue y4eOHOro MaTepuaia
IToynpoBOIHUKOBBIE > =
Knaccudukanuss momynpoBOJHUKOBBIX AMONOB. YCTPOHCTBO, NPUHIMIT JEHCTBHUS, BOJbTAMIIEpHBIC 1-2
JIMOABT 6 XapaKTEPUCTUKKU JUOJO0B Pa3IMYHBIX BUIOB. BBINpAMUTENbHBIE TUO/IbI, YCTPOMCTBO, TUIBI JUOJIOB IO OK 01
TEXHOJIOIrMYECKOMY IIPUHIUITY, MAPKUPOBKA [K 2.7
JIP10, JIP13, JIP25, JIP27
JlabopatopHas padora Ne 1. 2
«HccnenoBanue MoaynpoOBOJHUKOBBIX BBIIPSIMUTENBHBIX THOJ0BY» OK 02
MK 3.2
JIP10, JIP13, JIP25, JIP27
Tema 1.4. Conep:xkanue y4yeOHOro MaTepuaia
BunoJuaspHbie OOmue cBefeHnsl 0 CTPYKTYpe OHIONSPHBIX TPAH3UCTOPOB. Y CTPOWCTBO, MPUHIUI JICUCTBUS U CXEMBI 1-2
TPaH3UCTOPHI 7 BKIIIOUEHMs. THIOBl  TPAaH3UCTOPOB, OINpelelsieMble TEXHONOorueld mpou3BojcTtBa. CraTHdeckue OK 01
XapaKTEePUCTUKH TpaH3uCTOpoB. CxeMbl ¢ 00mmM smutTepom (0D) u obmreii 6a3oii (OB). Cucrema h- [K 2.7
[apaMeTpoB, CIIOCOOBI UX OMPENEIEHHUS. JIP10, JIP13, JIP25, JIP27
JlabopaTtopHas padora Ne 2. 2
«MccnenoBanue THIIOBBIX CXEM BKIIIOUCHUS TPAH3UCTOPOBY OK 02
K 3.2
JIP10, JIP13, JIP25, JIP27
Tema 1.5. Conep:xkanue y4eOHOro MaTepuaia
IHoneBbie IToneBsle TpaH3ucTopbl. IloneBble TPaH3UCTOPHI € YHPABSIOIMM P-N IEPEXOIOM; YCTPOMCTBO, 1-2
TPAH3UCTOPBI 3 MIPUHIINAIT JeWCTBHUS, CXeMa BKITFOUEHHS, CTATHYECKIE XapaKTEePUCTHKH, CHCTEMA ITapaMeTPOB U CITOCOOBI OK 01
ux ompeneneHus. IlomeBble TPaH3UCTOPHI € HW30MUPOBAaHHBIM 3arBopoM.  MOII-TpaH3uCcTOpEI CO IIK 2.7
BCTpOeHHBIM KaHaioM; MOII-TpaH3ucTopbl ¢ HHAYIUPOBAHHBIM KaHAJIOM. JIP10, JIP13, JIP25, JIP27
JlaGopaTopHas paGora Ne 3 2
«HccnemoBanrie CBOMCTB MOJIEBOTO TPAH3UCTOPA B CXEME BKITFOUEHUS C OOIITIM HCTOKOM» OK 02
IIK 3.2
JIP10, JIP13, JIP25, JIP27
Tema 1.6. Conep:xanne y4eGHOro MaTepuaia
Tupucropbt Kiaccudukarus THpUCTOPHBIX CTPYKTYp. JWHUCTOP, CHMMETPUYHBIN AUOAHBIN TUPUCTOP. TpHOMHBIH 2
9 TUPHUCTOP (TPUHHUCTOP); BorbTamiiepHble XapaKTEePUCTUKH, CXEMBI BKIIFOUSHHS U TTapaMeTphI. OK 01
IK 2.7

JIP10, JIP13, JIP25, JIP27
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JlaGopaTtopHasi paGota Ne 4.

2

«HMccinenoBanue CBOUCTB TUHPUCTOPOBY ? OK 02
[IK 3.2
JIP10, JIP13, JIP25, JIP27
Tema 1.7. Conep:xkanue y4eOHOro MaTepuaia 2
Heanueitnbie OcCHOBHBIE ~ OMpeAeNeHUsT W  KIACCH(PHUKANUSA  MOIYIPOBOTHHUKOBBIX PE3UCTOPOB. 1-2
M0J1yIIPO-BOAHHKOBBIE 10 TepMope3ncTopsl ¢ OTPHIATENFHBIM U TOJOXKUTEIBHBIM TEMIEPATypHbBIM KO3 PHUIIIEHTOM 9 OK 01
pe3uCTOpPbI conpoTtusiieHus. Bapucrtopsl, no3ucropsl; bonomerp. Ilapamerpsl 6010METPOB U MPUMEHEHHE K 2.7
B YCTPOMCTBAX JKEJIE€3HOJOPOKHON aBTOMATHKU. JIP10, JIP13, JIP25, JIP27
Tema 1.8. Conep:kanue y4e0HOro MaTepuasia 12
OnToss1eKTponNbIe 3akoHbl poTodddexTa u GOTOINEKTPOHHON IMUCCUHU. DOTO-ITEKTPUUESCKUE U CBETOM3ITYUAIOIINC 1-2
npuodopsI puOOPEI: 00IIKE CBEJICHUS U KiTacCU(DUKAIIWSI, TPUHIIMT pabOThl, XapaKTEPUCTUKH, ITAPaMETPhI U OK 01
11 | mpumeHeHHeE. 2 K 2.7
JIP10, JIP13, JIP25, JIP27
OO6uue cBeneHus 00 ONMTOANIEKTPOHHBIX Ipubopax. IlpenmymiecTBa u HepocTaTKU MPUOOPOB 1-2
1p | ONTOIEKTPOHUKH. Knaccudukarus onto3neKTpOHHBIX HOTYIPOBOIHUKOBBIX TPHUOOPOB. ) OK 01
IK 2.7
JIP10, JIP13, JIP25, JIP27
[TonynpoBoaHHKOBEIE (DOTOATEKTpUUECKHUE (OMTOAICKTPOHHBIE) MPUOOPHI: MPUHITUIT PAOOTHI, 1-2
13 | X@PAaKTEPUCTHKH, 1aPAMETPbL U IPUMEHEHHE. 5 OK 01
IK 2.7
JIP10, JIP13, JIP25, JIP27
OnTpoHbl:  OpUHLUMN  pabOThl,  XapaKTepUCTUKH,  MapaMeTpbl U NPUMEHEHHE. 1-2
1 [TonynpoBoaHUKOBBIE TPUOOPHI OTOOpa)keHUsT WHGOPMAIMU — BIIEKTPOJIIOMUHECIEHTHBIE, ’ OK 01
CBETOJIMO/IHBIE U KUJIKOKPUCTAININYECKUE. IK 2.7
JIP10, JIP13, JIP25, JIP27
YcinoBHoe 0003Haue€HHWE U MapKUPOBKAa (POTOIIEKTPUUECKUX, CBETOM3IYYAIOIIUX MPUOOPOB, 1-2
15 | OHTPOHOB I npubOpOB 0TOOpaXkeHHs UH(OpMAIUN 4 OK 01
K 2.7

JIP10, JIP13, JIP25, JIP27




JlaGopaTtopHasi paGora Ne 5.

2

«HMccinenoBanue CBOUCTB TUOMHBIX U TPAH3UCTOPHBIX OIITOMAP» ? OK 02
K 3.2
JIP10, JIP13, JIP25, JIP27
CamocTosiTesbHasA padoTa o0yqaromuxcs: No 1 3
[MoaroroBka TeMaTHYECKOrO COOOIEHUS WIIH MIPE3CHTAIMHU 0 TeMe: JJieMeHTHasi 0a3a 3J1eKTPOHHbBIX 5 OK 01, 02
YCTPOIicTB K 1.1, 2.7, 3,2
JIP10, JIP13, JIP25, JIP27
Paznen 2. OcHOBBI CXeMOTEXHUKH 3JIeKTPOHHBIX YCTPOICTB 44
Tema 2.1. Conep:xkanue y4yeOHOro MaTepuaia 12
HMcToYyHUKH MU TAHUS Bempsimurenu. Knaccudukanus omHodasHeix BeIIpsimuteneil. [loctpoeHue, NpuHIMI pabOTHl U 1-2
3J1eKTPOHHBIX 16 MapaMeTpsl OAHOMONYIEPUOAHOMN, IBYXMOIYIEPHUOTHON U MOCTOBON CXEM BBITPSMIICHUS. ) OK 01
YCTPOJCTB [K 2.7
JIP10, JIP13, JIP25, JIP27
TpexdazHbie cxeMbl BBIIPSIMIICHUS. BinsHue Xapaktepa Harpy3kud Ha paboTy BBIIPSIMHUTEIBHBIX CXEM. 1-2
CraaxuBarontue ¢uibTpsl. Pabora Ha Bctpeunyro D/(C. OK 01
17 2
IK 2.7
JIP10, JIP13, JIP2S, JIP27
3apsanbele ycrpoiictBa. llluporHo-ummysnbcHass Momyasanus. MMnynbcHble MCTOYHMKM —IHMTaHMSL 1-2
Crabunm3aTopbl HapsoKeHUs. VICTOYHUKH CTaOMIBHOTO TOKA. OK 01
18 2
IK 2.7
JIP10, JIP13, JIP2S, JIP27
JlaGopaTtopHasi padora Ne 6. 2
«HccnenoBanne onHO(a3HBIX BRIIPSIMUTEICH», OK 02
2 K 3.2
JIP10, JIP13, JIP2S, JIP27
JlaGopaTtopHnas paGora Ne 7. 2
«MccnenoBanue CriiaXXuBaOLUMX QUIBTPOBY, OK 02
2 IIK 3.2

JIP10, JIP13, JIP25, JIP27




JlaGopaTtopHnasi paGora Ne 8.

2

«HMccnenoBanne crabuian3aTopa HaIPsHKCHUS ? OK 02
K 3.2
JIP10, JIP13, JIP25, JIP27
Tema 2.2. Conep:xkanue y4eOHOro MaTepuaia 12
Ycunaurean Haznauenne u xknaccudukamusi S1MeKTpOHHBIX ycuiutened. CTpPyKTypHas cXema »3JIEKTPOHHOTO 1-2
19 yeunutenss. OCHOBHBIE IMOKa3aTelnnd paborsl ycwiutened. OOpaTHast CBS3b B YCHUJIMTEINSX, €€ BHJIBL, 9 OK 02
knaccugukaiys. BnusHre oOpaTHOH CBS3M Ta OCHOBHBIE TIOKA3aTeNH paboThl yCHIHTENs: KOIQOUIMEHT K 1.1, I1IK 2.7
YCHJICHUSI, YyBCTBUTEIILHOCTH, BHIXOIHASI MOIITHOCTb. JIP10, JIP13, JIP25, JIP27
CxeMbl BKIIOYECHUSI YCHIIMTENBHBIX JJIEMEHTOB B YCHIUTENAX. BIMsSHHE CcXeM BKIIOYEHUS
YCUJIMTENIFHBIX DJIEMEHTOB Ha YCHIICHHE TOKA WM HAIPsDKEHWs B ycuiuTesne. Buipl pabounx pexxuMoB 12
YCUIMTENBHBIX dJIeMeHTOB. KpaTkas xapakrepuctuka pexuMoB A, B, AB, C. Cmoco6b1 obecriedeHus OK 02
20 | paboyero pexxMMa YCHJIMTEIBHOrO 3jieMeHTa (TpaH3ucropa). CrnocoObl momauyu cMmelneHus. Tepmo- 4 MK 1.1, TIK 2.7
CTa0MIIM3aIMSg M TEPMOKOMIICHCAIIUS TOJIOKEHUs pabodeld TOYKU IMOKOSI YCUIMTENBHOrO JJIEMEHTA. JIP10, JIP13, JIP25, JIP27
Ycunmurenn nepeMEeHHOro TOKa W HampspkeHus. [loctpoeHue W paboTa OJHOTAKTHBIX U JIBYXTaKTHBIX
KackaJioB ycriieHHs. OCOOEHHOCTH MOCTPOSHHS BXOIHBIX M BBIXOJHBIX KacKaJIoB.
TpeboBaHus, peAbIABISIEMbIE K BXOAHBIM (IIPEABAPUTEILHBIM), TPEIBBIXOAHBIM (TIPOMEKYTOUYHBIM) U
BBIXO/IHBIM (OKOHEYHBIM) KacKaJaM YCHIIEHUS. MHOrOKacKaJHble YCUIUTENW. EMKOCTHAs, pe3ncTopHas 1-2
u TpaHcopmaTopHas MexKackaaHbie CBs3U. CrocoObl YMEHBIICHHS MMapa3uTHONH OOpaTHOW CBSI3H. OK 02
21 | Moctpoenre u pabGora (Pa3OMHBEPCHBIX KACKAJOB M OSMHTTEPHBIX IIOBTOPHMTENECH. Y CHIIMTENN 4 K 1.1. TIK 2.7
IIOCTOSIHHOTO TOKa. bajlaHCHBIE CXEMBI YCHIIMTENEH MOCTOSHHOTO Toka. J[pefid Hyms M crmocoObl ero o )
ymenbienns.  Juddepenmuansapie yennurenn. OmnepanuoHHbie ycmauTend. CXeMBl BKIIOYEHUS JIP10, JIP13, JIP25, JIP27
OIIEPAIIOHHBIX YCHITUTENEeH
JlaGopaTtopuasi padora Ne 9. 2
«HccnemoBanre OMHOTAKTHOTO YCHITUTENS M CXEM BKITIOUECHHUS ONEPAIIMOHHBIX YCUITUTENEH, 9 OK 02
IIK 3.2
JIP10, JIP13, JIP25, JIP27
Tema 2.3. Conep:xanne yueOHOT0 MaTepuaia 4
I'eneparopbl OOmras xapakTepuCTHKa M KIacCH(UKAIMA TEHEPAaTOPOB DJICKT-PHYECKUX KOJICOaHMIA. 1-2
Konebarenbubiit koHTYp. CBOOOHBIE KOJIe-0aHUS B KoJeOaTeNbHOM KOHTYype. BhIHYKICHHbBIE OK 01
22 | xoyiebaHUsT B TIOCNIEJOBATEIbHOM W MMAapaUIeIbHOM —KojeOaTeahbHOM KOHType. Bujbl 2 K 2.7

apaJlyICJIbHBIX KOHTYPOB. BBIHY)KI[CHHBIG KOJIeOAHUSI B CBS3aHHBIX KOHTYpax. HpI/IHI_II/IH

TIOCTPOCHUA U pa6OTbI reaeparopa CMHyCONJaJIbHBIX (rapMOHI/I‘{CCKI/IX) KOJICOAHHH.

JIP10, JIP13, JIP25, JIP27
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OCHOBHBIE IIOHATHUS M Tpe6OBaHI/I$I K MOCTPOCHHUIO TCHEPATOPOB TapMOHHUYCCKUX KoJie-0aHMii.

Astorenepatop tuna LC. TpexToueunble cxeMbl aBTOTeHe- 01(_201
23 | paropoB tuna LC. Crabunuzamus yactotsl reHeparopoB tuna LC. KBapueBrsie renepaTopsl u IIK 2.7
CXeMBbl C TPUMEHEHHUEM KBApIEBHIX CTa-OMInM3aTopoB. COBPEMEHHBIE METOJbI TMOJYyYEHUS '
rapMOHUYECKHX CUTHAJI0B. CUHTE3aTOPHI YaCTOTHI. JIP10, JIP13, JIP25, P27
Tema 2.4. Conep:xkanue y4eOHOro MaTepuaia
DJleKTpHYecKue Onekrpuyeckue (QUIBTPBI, PAa3HOBUAHOCTH, TNPHHIUI pPa0OTBI, O0OJACTh TNPUMEHEHUS, CXEMBI 1-2
puabTpsI o4 | BIIOHCHN. LC-¢dunbtpel, RC- punbTphl OK 01
K 1.1, 2.7
JIP10, JIP13, JIP25, JIP27
JlabopatopHas padora Ne 10. 2
«HMccnenoBanne ycTpoicTBa U pa0oThI 3ekTpudeckux Gunbrpos tuna 36® u 36-1CHI» OK 02, 1IK 3.2
JIP10, JIP13, JIP25, JIP27
Tema 2.5. Conep:xkanue y4eOHOro MaTepuaia
JJIeKTPOHHBbIE KJII0YH OOmme cBeneHUs 00 SJEKTPOHHBIX KIFOYaX Kak (POPMHUPYIONMX HENMWHEHHBIX nensx. OCHOBHbBIE
TIOHATHUS O TUOMHBIX W TPAH3UCTOPHBIX KITFOUAX, WX BUABI. [IpHHIMITEI TOCTPOEHUS U paboTa AUOMHBIX 1-2
25 iroueid. [IpWHIAIBI TTOCTpOCHUSI W pabOTHl TPAH3WCTOPHBIX KIIIOYEH Ha OWITONSIPHBIX W ITOJIEBBIX OK 01
TpaH3UCTOpax. TpaH3UCTOPHBIE KIIOYM C BHEIIHUM MCTOYHUKOM CMeEIEeHUsS. TpaH3uCTOPHBIN K 1.1, TIK 2.7
TIePEKITI0YaTeNh TOKA. /[MOMHBIC M TPaH3UCTOPHBIC OTPAHUYHMTETN OMHOIOISIPHOIO W IBYXIOJISPHOTO JIP10, JIP13, JIP25, JIP27
CUTHaJIa
Tema 2.6. Copaep:xanue yueOHOT0 MaTepuaia
Jloruyeckue [lonsaTns o mormdecknx (YHKIUAX, dIeMeHTax u Jormdeckux ycrpoictBax B LIUMC. OcHoBHbIE 1-2
3J1eMeHThI oG | X@PAKTEPHCTHKA M MApaMeTPbl JOTHIECKHX OIIEMEHTOB. CxeMHBIE peLIeHUS OCHOBHBIX JIOTHYECKUX OK 01
3JeMeHTOB:  TpaHsucrtopHo-tpam3uctopasie  (TTJI, TTJII), omurrepHO-cBs3anubie  (DCJI), K 1.1, 2.7
MHTerpanbHO-nHKekonHsie (M°JT), Ha moneBsIx Tpansucropax 1 KMOII crpykTypax. JIP10, JIP13, JIP25, JIP27
Tema 2.7. Conep:xanne yueOHOT0 MaTepuaia
Tpurrepsi OO0uue cBefieHUs O TpUrrepax u ux kinaccudukanusa. [IpuHnun noctpoenus u pabora cxem
CUMMETpUYHOro Ttpurrepa. IIpumeHeHne TpUITEPOB B KauyeCTBE DJJIEMEHTOB IAMSATH, 1-2
nenutenei yactorsl. [locTpoeHue craTuueckux U AMHAMUYECKUX TpUTITepoB. COCTaB CXEMBI, OK 01
27 | Ha3HAYeHHWE DJIEMEHTOB W TMPHHIHUI ACHCTBUSA HecMMMeTpuuyHOro Ttpurrepa IlImurra Kak MK 1.1, [IK 2.7

(I)OpMI/IpOBaTeJ'IH HUMITYJIBCOB HpHMOYTOJ'IBHOI\/’I q)OpMBI N3 CHHYCOHUIAJIBbHOTO HAIPSAXKCHUS.
Oo0nacth NPpUMCHCHUS TPUITCPOB B YCTpOﬁCTBaX ABTOMATUKU Ha KCIC3HOAOPOKHOM

TPaHCIIOPTC

JIP10, JIP13, JIP25, JIP27
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CamocTosTesbHasg padoTa o0yqaromuxcs: No 2 3
[ToaroToBKa TEMATHYECKOTO COOOIIECHUS WM IMpe3eHTanuu 1Mo Tteme: OCHOBBI CXEMOTEXHHKHU 4 OK 01, 02
3JIEKTPOHHBIX YCTPOUCTB K 1.1, 2.7, 3,2
JIP10, JIP13, JIP25, JIP27
Paznen 3. OcHOBBI MUKPO03JIEKTPOHUKH 8
Tema 3.1. Coaepikanue yueOHOro MaTepuajia
IIpuHUHUIBI M OOmue cBeneHrss 0 MUKPORJIEKTPOHUKE. TEepMUHONOTHS M KJIaCCU(DUKAIMSI MHTETPANTBHBIX MUKPOCXEM 1-
TEXHOJIOTHA (MMC). Cucrema o6o3nauenuii MMC. OCHOBHbIE TOHATHS O KOHCTPYKTHBHO-TEXHOJIOTHYECKHX OK 01
nocrpoennst UMC 28 | 0COOCHHOCTSIX W3TOTOBJICHHSI WHTErPANBHBIX MHKpocxeM. OCHOBHBIE TMOHSTHS O METOJaX H30JSALUU 2 K 2.7
JJIEMEHTOB M KOMIIOHEHTOB W MeTofax (OPMUPOBAHHS AKTUBHBIX W IMACCHBHBIX JJIEMEHTOB U JIP10, JIP13, JIP25, JIP27
komroneHToB B UMC. Cxemorexuuueckue ocooennoctu B UMC
Tema 3.2. Conep:xkanue y4eOHOro MaTepuaia 2
Ananorossie HMC [IpyarHBl BO3SHUKHOBEHHS HECHHYCOWJANBHBIX TOKOB M HANPSIKEHWH B DIIEKTPUUECKUX IEIrsIX. 1-2
29 BrIpaxeHuss HECMHYCOMJAIbHBIX TOKOB W HanpsbkeHHH psanamMu Dypbe. Buabl HECHMHYCOMAAIBHBIX 5 OK 01
KpuBbIX. [IoHsATHE 0 pacyere ANEKTPUUECKON LEeNU IPU HECUHYCOUIaIbHOM HAIIPSKEHUU [K 2.7
JIP10, JIP13, JIP2S, JIP27
Tema 3.3. Copaep:xanne yueOHOTo MaTepuaia 4
Mudpossie UMC O6mue ceenenns o LIUMC. Jloruka mnpencrasieHus uHGoOpManuu B LUPPOBOH (opMme. 3
Knaccudukanus mudpoBbIX HHTETPATBHBIX MHKPOCXEM. OK 01, 02
30 . 4
O0o00nIeHne ¥ CHCTEMATH3 AN 3HAHMIA. K 1.1, 2.7, 3,2
JIP10, JIP13, JIP2S, JIP27
Bceero: 98
IIpomexyToUyHasi aTTeCTAUA 12
‘ ‘ Hroro: 110

Ilpomesicymounaa ammecmayus é popme IK3amena

J1s XapaKTepUCTUKU YPOBHSI OCBOEHMS y4eOHOr0 MaTepuaa HCIOIb3YIOTCS CIeayIomye 0003HaYeH s :

1 — o3HaKOMUTENBHBIH (Y3HABaHUE paHee U3yUYEHHBIX OOBEKTOB, CBOHCTB)

2 — PenpoAYKTUBHBIN (BHITOIHEHUE eI TEIHLHOCTH 110 00pas3ily, HHCTPYKIIUHU HITH IO/ PYKOBOJICTBOM);
3 — TPOAYKTHBHBIN (IJITAHUPOBAHUE U CAMOCTOSTEILHOE BBIIIOIIHEHHUE S TENILHOCTH, PElIeHHE MPOOIEMHBIX 3a71a4).
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3. YCJOBHUA PEAJIM3ALIMA YUYEFHOM JUCIHATIIAMHBI

3.1 TpeGoBaHNsl K MUHHMAJIbHOMY MATePHAJILHO-TEXHHYECKOMY 00ecredyeHn 0
VueOHas AUCHUIIIMHA PEAT3yeTcsl B 1TabopaTtopuu DIeKTPOHHOM TEXHUKH.

O6opynoBanue yueOHOro KabuHeTa:

— IMOCaA04YHBIC MECTA I10 KOJIUYCCTBY 06yanOHIHXC$I;
— pabouee MeCTO TPEro1aBaTels;
— MCTOAHNYCCKHEC MAaTCpHaJIbl 110 JUCHHUIIIINHEC,

Texnuueckue cpeacTBa oOydeHUs paboyero Mecrta MpenojaBaTelisi: KOMIBIOTEPHOE
o0opymoBaHue, KOTOPOE JIOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TPeOOBaHMSIM 0€30MIaCHOCTH
u Ha[Ié)KHOCTI/I, npeaycmMarpmuBatb BO3MOXHOCTb MHOFO(i)YHKHI/IOHaJII)HOI‘O HCIIOJIb30BAaHUA
KaOuHeTa, C LeNbl0 M3Yy4EHUS] COOTBETCTBYIOUICH JIUCHUIUIMHBI, MYJIbTHUMEIUNHOE
obopynoBaHue (MPOEKTOP W MPOEKIIMOHHBINM SKpaH WM MHTEPAKTHBHAs JOCKA), JIOKAJIbHAs
CeTh C BBIXOJIOM B Internet.

HaumenoBanune CIICIHUAJIBHOTO ITOMCHICHUA: TIOMCIICHUC IS0 CaMOCTOSITEIILHOU pa6OTBI,
UuranpHeiid 3a51. OCHAIIEHHOCTh: pabouee MecTo, KOMMbIOTEp (HOYTOYK) C JOCTYIIOM K CETH
«UuTepuer» u SUOC.

HaumenoBaHue crnenuanbHOTO TOMEIICHUs: Yy4yeOHas ayauTopus Ijsl TPOBENEHUs
MPAKTUYECKUX 3aHATUH, TPYNIOBBIX KOHCYJIbTAllMW, WHAWBUAYAIBHBIX KOHCYJIbTAIUH,
TEKYyIIEro KOHTPOJsS, MPOMEKYTOUYHOM arTecTanuy, YuyeOHas ayJAuTOpPUH, OCHAIICHHBIC
000pyIOBaHUEM M TEXHUYECKUMH CpelicTBaMH oO0ydeHus. OcHameHHOCTh: KoMriekT yueOHoM
Mebenu, HOyTOyK, MPOEKINOHHOE 000pyI0BaHUE (MYJIBTUMEIUIHBINA IPOEKTOP U SKpaH).

IlepeyeHb JIMIEH3HMOHHOTO W CBOOOJHO PACIHPOCTPAHAEMOr0 IPOIPAMMHOIO
odecrevyeHms:

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access,

PowerPoint, Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucet D11OC OpUIIC

AutoCAD

KOMIITAC-3D

Electronics Workbench

IIpn wu3y4yeHMH JUCHUILVIMHBI B ¢opmare 3IJIeKTPOHHOIO O0y4YeHUHA C
ucnosb3oBanuem JOT

Heorpannuennass Bo3MOKHOCTh JocTymna oOyyaromerocs k OMOC u3 mob6oit Touku, B
KOTOpO#l HMMeeTcs MOCTyll K HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu « HTepHeT»
(manee - cetb «MIHTEpHET»), KaK Ha TEPPUTOPUHU OPTraHU3ALINH, TaK U BHE €.

Hoctyn k cucremaMm BuaeokoHdepeHnicBszu DMOC (MoOunbHas U JEKCTOMHAsS BEPCUU
WJTU JKE BEO-KJIMEHT).

3.2. UuopmannoHHOe o0ecniedyeHne peaju3aluy NporpaMMbl

Jns peanuzanuy OporpaMMmbl OMOIMOTEYHBIH (QOHJ 00pa3oBaTeNbHOM OpraHU3aLUU
JOJDKEH UMETh MeYaTHbIe U/ 3JeKTPOHHBIE 00pa3oBaTesbHble U HH(YOPMAIIHOHHBIE PECYPCHI,
PEKOMEHyeMble JUTsl UCIIOIb30BaHUs B 00pa30BaTeIbHOM IpoLIecCe.

Ilepeyens pexoMeHayeMbIX Y4YeOHBIX HW3JAHHMH, JONMOJHHUTEJBHOH JIMTEPATYpPHI
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0M0JIHOTEYHOTO (POHAA:

OcHOBHBIC HCTOYHUKH:
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1. Mockaros, E. A., DnekrponHas TexHuka : yueOHoe nocodbue / E. A. MockaToB. —
MockBa : KuoPyc, 2023. — 199 c. — ISBN 978-5-406-11357-8. — URL:
https://book.ru/book/948718 — TekcT : 37€KTPOHHBII.

2. KouerkoBa, A.E. DiekTpoHrUKa U MHUKpPOIIPOIIECCOPHAs TEXHHKA : y4eOHOE Iocooue /
A. E. KouerkoBa. — Mocksa : YMII XX/T, 2023. — 152 ¢. — 978-5-907479-65-4. — Teker :
AIEKTPOHHBIN // YMI KAT : AIIEKTPOHHAS OoubImoTeKa. — URL:
https://umczdt.ru/books/1037/280469/

JlonoiHUTe/IbHbIE MCTOYHUKHU (71 BBINOJIHEHUS] BHEAYAUTOPHOM CaMOCTOSITENIbHOM

paboThI):

3. Tepexos, B. A. 3amadHuK 10 3JIEKTPOHHBIM MPUOOpaM : yaeOHoe mocodue s cro / B.
A. TepexoB. — Cankt-IlerepOypr : Jlanp, 2021. — ISBN 978-5-8114-6891-1. — Tekcr :
anekTpoHHbld  // JlaHb : AIIEKTPOHHO-OMOIMOTEYHAas  cHCTEMa. — URL:

https://e.lanbook.com/book/153659

4. Cmusn, E.B. OIl 07 DnekrpoHHas TexHuka : Metoaundeckoe nocodue / E. B. CmusH.
— Mocka : OI'BY JIIO «YuyeOHO-METOOMYECKHH LIEHTp MO OOpa3oBaHHIO Ha
KEJE3HOJOPOKHOM TpaHcmopte», 2019. — 128 c¢. — Teker : anexrponnsit // YMI XAT :
anexTponHas oudaroreka. — URL: https://umczdt.ru/books/1251/234205/

Ilepuoguveckue u3aHus:
Kene3HotopoKHBIN TPpaHCTIOPT
Hayka wu xu3Hb

Tpancnopr Poccun

Ilepeuenb npodecCHOHANBHBIX 0a3 JAHHBIX M HH(OPMAIMOHHBIX CIHPABOYHBIX
cucTem:
1. Dmnexrponnas wuHbopManroHHas oOpa3oBatenbHas cpena OpUIIC. - Pexum

noctyna: http://mindload.ru/

2. CIIC «KomucynpranT I[Lmrocy - Pexxum mocryma: http://www.consultant.ru/

3. OBC YueOHO-METOIUYECKOTO IIEHTpa IO OOpa30BaHHMIO Ha >KEJIE3HOI0POKHOM
tpancnopte (36 YMIL XX/IT) - Peskxum mocryma: https://umczdt.ru/

4. DBC uzgarensctBa «Jlanb»- Pexum goctyma: https://e.lanbook.com/

5. OBC BOOK.RU- Pexxum gocryma: https://www.book.ru/
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JUCIHUITIJIMHBI
Kontpoar wu ounenka
IpernojaBaTesieM B IHpPOLECCE IPOBENCHUs Ja0OpaTOPHBIX 3aHATUM,

PE3YyJIbTATOB OCBOCHHA JUCHUITIMHBI OCYHICCTBJIACTCA

a TakKKC BbIIIOJHCHUA

00y4aromuMHUCs MHIUBHUIYaIbHbIX 331aHUH (COOOIICHMIA).
[IpomexyTouHas aTTecTanus NPOBOIUTCS B OpME dK3aMEHa.

PesyabTaTsl 00yyeHus
(ocBOeHHBbIEC YMEHMUS,
YCBOCHHbIE 3HAHMS,

OcHoBHbBIE MOKA3aTeJIN OLleHKH

Dopma U METOAbI
KOHTPOJISI M OLlEHKH

OCBOCHHbIE
KOMIIeTeHIIH U pe3yabTaToB pe3yJbTaToB
o0yueHusl
JIMYHOCTHBIE y
pe3yJIbTaThl)

VY 1- onpenensats u
aHAJTM3UPOBATH
OCHOBHBIE ITapaMeTPhI
AIIEKTPOHHBIX CXEM U TI0
HUM yCTaHaBJINBATh
paboTOCIOCOOHOCTH
YCTPOMCTB 3JIEKTPOHHOM
TEXHHKH;

OK 01, OK 02
IIK 1.1, IIK 2.7, TIK 3.2
JIP10, JIP13, JIP2S5, JIP27

- YBEPEHHO YUTAET MPUHIIUITUATIBLHBIE CXEMBI;
- IGMOHCTPHUPYET CIIOCOOHOCTD BHITIOJIHSTh
MOJIKJTFOYEHUE SJIEKTPOHHBIX KOMITIOHEHTOB 1
YCTPOMCTB B COOTBETCTBUU C MPUHIHUIHATBHON
CXEMO;

- IGMOHCTPUPYET YMEHHUE BbIOpATh, HACTPOUTH
Y TIOJKITIOYUTH U3MEPUTEIBHBIN pulop B
BJIEKTPUYECKYIO LIETIh;

- IEMOHCTPUPYET YMEHUE YUTATh MTOKAa3aHUS
M3MEPUTENHHBIX MPUOOPOB U BEPHO
WHTEPIIPETUPOBATH PE3YyIbTaThl H3MEPEHUM;

- pa3ITUYHBIC BHUJIBI
YCTHOTO OTIpOCa,
- OIICHKA Pe3yJIbTAaTOB

BBITTOJIHEHU A
nabopaTtopHoOit
paboTHI.

VY 2- npou3BOIUTH
oI00P PJIEMEHTOB
AJIEKTPOHHOM
amnmapaTypsl 1o
3aJIaHHBIM TapaMeTpam.
OK 01, OK 02

K 1.1, IIK 2.7, TIK 3.2
JIP10, JIP13, JIP25, JIP27

- IEMOHCTPHUPYET CIIOCOOHOCTH OMPENEIUTh THII
W/WJA HOMHHAJ DJIEKTPOHHOTO KOMIIOHEHTA TIO €TI0
MapKHPOBKE;

- YBEPEHHO UCIIOJIL3YET CIPABOYHYIO

JUTEpaTypy.

- pa3IUYHbIE BUJIbI
YCTHOTO OTIpoca,
- OLIEHKA PEe3y/IbTaTOB

BBITIOJTHECHHUSI
nabopaTopHO
paboTHI.

3 1 — cymHoOCTh
(U3NYECKUX MTPOLIECCOB,
IIPOTEKAIOIINX B
3JIEKTPOHHBIX MTprOOpax
U YCTPOUCTBAX;

OK 01, OK 02

MK 1.1, K 2.7, TIK 3.2
JIP10, JIP13, JIP25, JIP27

- JIEMOHCTPHUPYET CIIOCOOHOCTH NEepCUYUCIIUTb U
OXapaKTCPHU30BaATH (bHSI/I‘ICCKI/IC IMpoucCCCHhI,
IMPOUCXOJAIINC B KaKoM-JI100 YCTpOﬁCTBe;

- pa3JIUYHBIC BHbI
YCTHOTI'O OIIpOCa,
- OLICHKaA pE3yJIbTaTOB

BBITIOJTHCHHSI
n1abopaTopHO
paboTHI.

3 2 — IpUHIMIIBI
BKJIFOYEHUS AJIEKTPOHHBIX
MpuOOPOB U MOCTPOCHUS
ANEKTPOHHBIX CXEM;

OK 01, OK 02

I[IK 1.1, I[IK 2.7, IIK 3.2
JIP10, JIP13, JIP25, JIP27

- IEMOHCTPUPYET YMEHHE OTIINYUTH BEPHOE
BKJIIOUYEHHUE MPUOOPA OT HEBEPHOT'O;

- IEMOHCTPHUPYET CIOCOOHOCTh
CaMOCTOSITEJIbHO COOPaTh YCTPOMCTBO 110
NPUHLIUIHATIBHON CXeMe;

- pa3JIMYHBIC BUJbL
YCTHOTO OIIpocCa,
- OLICHKA pE3yJIbTATOB

BBITOJIHEHUS
nabopaTopHOI
paboThI.
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33- TUIOBBIE Y311bl U - IEMOHCTPHUPYET CIIOCOOHOCTh MEPEUNCIIUTD U | - Pa3IHYHbIC BUJIBI
YCTPOICTBA SIEKTPOHHOH | OXapaKTepHU30BaTh OCHOBHBIC APAMETPbI YCTHOTO OTIpOCa,
TEXHHK. Y3JI0B ¥ YCTPOHCTB 3JEKTPOHHOM TEXHHUKH. - OIICHKA Pe3yJIbTaTOB
OK 01, OK 02 BBITIOJTHCHHUS

IK 1.1, TIK 2.7, TIK 3.2 n1abopaTopHOil

JIP10, JIP13, JIP25, JIP27 paboTHL.

5. HEPEYEHBb UCHIOJIB3YEMbIX METO/10OB OBYYEHUA:

5.1 IlaccuBHbIe: neKUUU (TEOPETUUECKHUE 3aHATUSA), JAOOPATOPHbIE U NPAKTUUYECKUE
3aHSTHSL.

5.2 AKTHBHBIE U UHTEPAKTUBHbIE: UHTEPAKTUBHbIE UTPbI, TBOPUECKHE 3a/1aHUS.
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