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1. IlacmopT PABOYE IIPOr'PAMMbI YYEBHOM U CLIAILIMHBI
OI1.03 DJIEKTPOTEXHHUKA

1.1. ObuacTs npuMeHeHHs1 pado4eil NPOrpaMmbl

Pabouass mporpamma yueOHOU mucuumiuHbl OI1.03 DIEKTpOTEXHUKA SIBISETCS YaCThIO
OCHOBHOH Ipo(ecCHOHaTIbHOI 00pa3oBaTeIbHON IPOTPaMMBbI - IPOTPAMMBbI TIOATOTOBKH CIIELIUAINCTOB
cpennero 3BeHa (masee - OIIOII-TITICC3) mo cnemmansHocTr 23.02.06 TexHMueckas dKCIUTyaTaIus
MIOABMKHOT'O COCTaBa JKEJIE3HBIX J0POT.

Paboyas mporpamma y4eOHON IUCHMIUIMHBI MOXET OBITh HCIIOJIb30BaHA B JIOTIOJHUTEIEHOM
npodeccnoHaTbHOM 00pa30BaHUH U MPO(HECCHOHATFHON MOATOTOBKE pab0vHX 1O MPO(eccHsiM:

18540 Cnecapb 0 peMOHTY MTOJIBUYKHOTO COCTABA.

1.2 MecTo y4yeOHO# THCHUIJIMHBI B CTPYKTYpe MPOrpaMMbl MOJATOTOBKH CHEIHATHCTOB
Cpe/lHero 3BeHa:

Huxn obmenpodeccnoHambHBIX JUCITUTIIINH.

1.3 Hemn wm 3agaum y4eOHOIl IUCHMIVIMHBI — TPeOOBAaHHSI K pe3yJbTaTaM OCBOEHHS

yueOHOH TMCUMILIUHBI:

1.3.1 B pe3ynbraTe OCBOCHUS YI€OHOH JAUCIUTUTNHBI 00YJalONINICS JOTDKEH YMeTh:

- coOupaTh IpoCTeHIIne eKTPUIECKUE LEeNH;

- BBIOMPATH AJIEKTPOU3MEPUTETbHBIE IPUOOPHI;

- OIIpEeNIeNATh MapaMeTphl JIEKTPUUECKUX LIETEH.

B pe3synbpTaTe ocBoeHUS yd4eOHON MUCIUIUIMHBI O0yYarOMIUACS TOHKEH 3HATh:

- CYITHOCTh (PM3UYECKHUX MPOIIECCOB, MPOTEKAIOIINX B AMEKTPHUUICCKUX U MATHUTHBIX IETISIX;

- IOCTPOEHUE IEKTPUUECKUX LIeTeH, TOPSAA0K pacuera uX NapaMeTpoB;

- crnocoObl BKJIIOYEHMS] 3JEKTPOU3MEPUTENbHBIX MPUOOPOB W  METOJBl  M3MEpPEeHUi
AIIEKTPUYECKUX BETUUHH.

1.3.2 B pe3ynbrare OCBOCHUS Yy4eOHOW JUCIUTUTMHBI OOYYAOIIUICS JTOJDKEH Cc(HOpMHPOBATH
CJIeyIONIe KOMIETEHIINH:

-o0rmue:

OK 01. Beibupats criocoOsl pemeHus 3a1a4 npodecCuOHATBHON ASITENHbHOCTH TPUMEHUTEIIBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEJICTBA IMOMCKA, aHATIM3a U HHTEpIIpETaIini nHopmauu
1 nH(GOPMALIMOHHBIE TEXHOJIOTUH JIJIsl BBIITOJIHEHHUS 3314 MPOo(ecCHoHaIbHOM e TeNbHOCTH;

OK 03. IInanupoBaTh W pPEaTU30BBIBATh COOCTBEHHOE MPOPECCHOHATBHOEC M JIMYHOCTHOC
pa3BUTHE, NPEANPUHUMATENBCKYIO NEATEIBHOCTh B MpodeccuoHalbHOM cdepe, UCIoIb30BaTh 3HAHUS
10 (UHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYaAIUsX;

OK 04. 3¢ddexTnBHO B3aUMOACHCTBOBATH U PAaOOTATh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcymiecTBisiTh YCTHYIO M MHUCbMEHHYIO KOMMYHHMKAIIMIO Ha TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOCHHOCTEH COIMAIBLHOTO M KYJbTYPHOTO KOHTEKCTA;

OK 06. IIposBasTh rpakJIaHCKO-TATPUOTUYECKYIO MO3UIHMIO, AEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAIUIMOHHBIX OOIIEUEIOBEYECKUX IIEHHOCTEH, B TOM 4YHCIE C Yy4eTOM
TapMOHU3ALMU  MEXKHAIIMOHAJIBHBIX W  MEXKPETUTHO3HBIX OTHOIIEGHUH, MPUMEHITh CTaHAaPThI
AHTUKOPPYIMIIUOHHOTO TIOBEICHUS;

OK 07. CopeilicTBOBaTh COXPAaHEHUIO OKPYXKAIOIICH Cpelibl, pPeCypcocOepekKeHHI0, MPUMEHITh
3HaHMUS 00 M3MEHEHUHU KIMMaTa, MPUHIUIBI OEpPEeKIMBOTO MPOU3BOJACTBA, YIPPEKTUBHO JEHCTBOBATH B
Ype3BhIYANHBIX CUTYALIUSX;

OK 09. Tlonb3oBatbcs mpodecCHOHANBHONW JOKYMEHTAlMeil Ha TOCYAapCTBEHHOM U

MHOCTPAHHOM SI3BIKaX.

-npodeccruoHanbHbIE:

I1IK 1.1. DkcruryaTHpoBaTh KeIe3HOAOPOXKHBIH TOJBIKHON COCTaB (IO BUAAM IOJBHIKHOTO
COCTaBa).

I1K 1.2. IIpoBOUTH TeXHUYECKOE OOCITY)KMBAHUE M PEMOHT KEJIE3HOJOPOKHOTO IOJIBHKHOTO
COCTaBa B COOTBETCTBHH C TPEOOBAHUSIMH TEXHOJIOTUUECKHX MTPOIECCOB.

[1K 2.2. Pacnpenensath paOOTHHKOB 10 PabOYMM MECTaM M ONPEAEISITh UM IPOU3BOJICTBEHHBIE
3a7aHusl.

IMIK 2.3. OuenuBare u oOecre4ynBaTh SKOHOMHYECKYIO 3((EKTHBHOCTH MPOU3BOJICTBEHHOTO
npoliecca, Kak B LEJIOM, TaK U Ha OT/JICIbHBIX dTarax.



[IK 3.2. Pa3zpabaTbIiBaTh TEXHOJOTHUYECKHE MPOLIECCH HA PEMOHT OTHENbHBIX JeTaleld U Y3JI0B
JKEJIE3HOJOPOKHOIO ITOJBUKHOIO COCTaBA B COOTBETCTBUM C HOPMAaTUBHOM JOKYMEHTALIUEH.

1.3.3 B pesynprare OCBOCHHSA Y4E€OHOW IUCHUIUIMHBI CTYIEHT MAOJDKEH (opMUpOBaTh
CIICAYIOIINE JIUYHOCTHBIC PE3yIbTAThI:

JIP 10 3aboTsmmuiics o 3aIIuTe OKPYXKAIOMICH Cpelbl, COOCTBEHHON U 4y)KOH 0€301acHOCTH, B
TOM YHcIe MU(PPOBOI.

JIP. 13 ToroBHOCTH 0Oyd4aromerocs COOTBETCTBOBAaTh OXUIAHUSAM  pabOTOHATENEeH:
OTBETCTBCHHBIN COTPYAHHK, JMUCIUILIMHUPOBAHHBIA, TPYIOTIOOMBBIM, HALCICHHBIA HA JOCTHKCHHE
MOCTaBJICHHBIX 3a1a4, 3()()EeKTUBHO B3aWMOJICHCTBYIOIINN C YJICHAMU KOMAaHIBI, COTPYAHUYAIONINI C
JIPYTUMH JFOABMH, IIPOCKTHO MBICIISIIIHIA.

JIP 25 CriocoOHBIN K T€HEPUPOBAHUIO, OCMBICICHHIO U JOBEICHUIO 10 KOHEUHOW pean3aluu
npeJyiaraeMblX HHHOBAIUH.

JIP 27 TlposiBsOmUA  CIIOCOOHOCTH K  HENPEPHIBHOMY PpPa3BUTHIO B 00JacTH
podecCHOHATBHBIX KOMIIETCHIIMA U MEXKTUCITUTUTMHAPHBIX 3HAHUA.



2. CTPYKTYPA U COJAEPKAHUE YUEFHOU JUCITATLIAHBI
2.1. O0beM yueOHOI IMCUMIIMHBI M BU/ABI Y4eOHOH padoThl
AJ1s1 04HOM hopMbl 00yUeHusI

Bua yueOHo# paGoThl O0bem yacoB

MaxkcuMaJjibHasi ydyeOHasi HATpy3Ka (Bcero) 82
O0s13aTes1bHAsA ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 66
B TOM YHCIJIE:

JIEKIINH 28
nabopaTopHbIE 3aHATHUS 38
B TOM YHUCIIE

MIpaKTHYecKas MOAr0OTOBKa 38
CamocrosiTesibHas paboTa o0yualuierocsi (Bcero) 4
IIpomexyTounas arrecTanus 12

Ilpomesccymounan ammecmavus 6 popme 3x3amena (111 cemecmp)

AJ1s1 3209HON (opMbl 00yUeHus!

Bua yueOHoii paGoThl Oo0bem yacos
MaxkcuMmasbHasi ydedHasi Harpy3ka (Bcero) 108
Oo0s13aTesibHAsI ayAUTOPHAs yyeOHasi HArpy3Ka (Bcero) 16
B TOM HHUCIJIC:
JIEKIIUHA 6
71a00paTOPHBIC 3AHITHS 10
B TOM YHUCIIE 10
MpaKTHYecKas MOAr0OTOBKa
CamocrosiTesibHasi pa6oTa o0yuaruierocsi (Bcero) 92

Ilpomesccymounan ammecmavus 6 popme 3x3amena (1 kypc)




2.2. TemaTnueckuii nuia u copep:xxanue yueonoi gucunmiannsl OIL.03 SJIEKTPOTEXHUKA

HaumenoBanmue pa3aesioB u Copep:xanue yuedOHOr0 MaTepHasia, NpaKTHYeCKHe 3aHATHS, O0bem YpoBenb
TeM caMoCTosiTe/IbHAasi paboTa 00y4yaommXxcst 4acos OCBOCHHS
Pasnen 1. Dnekrpocrarnka 2
Tema 1.1 JnexkTpuueckoe Os3nakomiieHre OOydJaromuxcsi ¢ GopMamMH TEKymed M TPOMEXYTOYHOW aTTeCTaluy,
noJje . JjeKTpuYecKas OCHOBHOM W JIONIOJIHUTEIBHOM JINTEPATypou MO KypCy IUCLUIUIMHBI W TPOBEICHUE 1
€MKOCTb ¥ KOH/IEHCATOPbI WHCTPYKTaXka Mo TeXHUKE O€30MaCHOCTH. OK 01-07,09
Coaep:xkanue yueOHOro MaTepuajia 5 I1K1.1 [IK1.2
DIIEKTPUYECKHUE 3aPSIbl, SIEKTPHIECKOE MOJIE. XapaKTEPUCTUKH DIEKTPHIECKOTO MOJIS. I1K2.2 TIK2.3
[IpOBOHMKH M IUANEKTPUKH B DJIEKTPHIECKOM TIOJE. 11K3.2
DiieKTpuuecKas eMKOCTh. KOHIEHCATOPEI, 2JIEKTPUYECKAss EMKOCTH KOHJIEHCATOPOB. JIP10,JIP13
CoemHEeHNne KOHJIEHCAaTOPOB JIP25,J1P27
Paznea 2. DuekTpuyeckue 14
1eNnH MOCTOSTHHOT0 TOKA
Tema 2.1 DnexkTpunueckuii Conep:xaHue y4eOHOro MaTepuaja 1
TOK, CONIPOTHBJIEHHUE, OK 01-07,09
IIPOBOAMMOCTD, JHEPIHsl U OCHOBHBIE IOHSATHS TOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa. 3akOoH OMa. DJIeKTpUIeCcKoe IK1.1 TIK1.2
MOIIHOCTH COINIPOTHUBJIEHUE U IPOBOIUMOCTh. Pe3UCTOPBI, peOCTaThl, IOTEHIIHOMETPHI. 2 [IK2.2 TIK2.3
3aMKHYyTas 3JIeKTpUYecKast Llellb, OCHOBHBIE 3JIEMEHThI. DJIEKTPOABUKYILAs CHIIA [IK3.2
UCTOYHHUKA HJIEKTpUYECKOi 3Heprun. PaboTa 1 MOIIHOCTH B IEKTPUUYECKOMN 1IETIH, JIP10,JIP13
enuHulbl u3mepenus. bananc momnocren, snekrpudeckuii KIT. 3akon [xoynsa-JIenna JIP25,J1P27
2
OK 01-07,09
JlaGopaTtopnoe 3ansitue Nel IIK1.1 I1K1.2
COopka 3MeKTpUYeCcKUX LeTel ¢ BKIIOYEHHEM PE3UCTOPOB, PEOCTATOB, MOTEHIIMOMETPOB 2 [1K2.2 T1K2.3
JUIsl IPOBEPKU JeHcTBUs 3akoHa Oma I1IK3.2
JIP10,JIP13
JIP25,J]1P27
2
JlaboparopHoe 3ansaTHEe No2 OK 01-07,09
N3yuenue cnocob0B BKIIOUEHUS aMIIEpMETPa, BOJIBTMETPA, BATTMETPa U METOJIOB 2 I1K1.1 [IK1.2
U3MEPEHUH DIIEKTPUYECKUX BEITUYNH I1K2.2 TIK2.3

I1K3.2




JIP10,JIP13

JIP25,J]1P27
Tema 2.2. Pacuer 1
JJIEKTPUYECKHX Leneii OK 01-07,09
Conepxxanue yueOHOro Marepuasa
IMOCTOSIHHOI'0 TOKA. I1K1.1 I1K1.2
3akonsl Kupxroga. [locnenoBarensHoe, napauienbHOe, CMEIIAaHHOE COSTUHEHNE K22 TIK?.3
noTpedureneil. JKBUBAJIEHTHOE COMTPOTHUBJICHHE HETIH. PacdeT CloXKHBIX 3JIEKTPUUECKUX ﬁK3 > ’
uenei metogamu 3akoHoB Kupxroda u y31m0Boro HanpspKeHus. JIPL0JIP13
JIP25,J1P27
2
JlaGopaTopHoe 3aHsiTue Ne3 OK 01-07,09
HccnenoBanue 1eny NOCTOSTHHOTO TOKA C MOCIEA0BATEIbHBIM U MapaJlIeIbHbIM I1IK1.1 TIK1.2
COEIMHEHUEM PE3UCTOPOB. [1K2.2 T1K2.3
I1K3.2
2
OK 01-07,09
JlaboparopHsble 3ausTus Ned HKI.1TIK1.2
[1K2.2 TIK2.3
Onpenenenre MOIHOCTH noTeps B poBoax v K1/l nuHum anexrponepenadun K3.2
JIP10,JIP13
JIP25,J1P27
Tema 2.3. Xumnueckue 1
HCTOYHHUKH IJIEKTPUIECKOH OK 01-07,09
Conep:xanue y4yeOHOro marepuaJjia
3Heprun. CoennHenune N [TK1.1 [TK1.2
OcHOBHBIE CBEICHUS 0 XUMUYECKIUX UCTOUHUKAX SJICKTPUUECKOI SHEPTUH.
XHMHUYeCKHX HCTOYHUKOB B [1K2.2 TIK2.3
[TocnenoBarenyHOE, MapaUIETFHOE U CMEIIAHHOE COSAMHEHNE XUMUYECKUX HCTOYHUKOB B
O0aTapero 6aTaDeIO [1K3.2
peto. JIP10,JIP13
JIP25,J1P27
Pa3nes 3. DileKTpOMarHeTusm
Tema 3.1. MarauTHoOe moJse Coaepikanue yueOHOro MaTepuajia 1
MOCTOSTHHOT'0 TOKA. MarautHoe T1I0JIE M €r0  XapaKTEepUCTUKUA. MarHuTHble CBOMICTBA MaTEpHAJIOB. OK 01-07,09
DJIEKTPOMarHUTHasA DNEeKTpOMarHuTHas cuia. [1K1.1 [1K1.2
HHAYKIHUA SIBneHue 3IIEKTPOMArHUTHOM MHIYKLUHU, 3aKOH JJIEKTPOMArHUTHOM MHIYKIUU, IIPABUIO [1K2.2 TIK2.3
Jlenna. Buxpesbie TOKH. [1K3.2




SIBneHne caMOMHAYKIUH, 3IEKTPOoABMKYILIas cuia (nanee — J/[C) camonHykuuy, JIP10,JIP13
MHJYKTUBHOCTD. SIBiieHUE B3auMOMHyKIMH, DJ]C B3auMOMHTyKIINH, B3aUMHAas JIP25,J1P27
WHIYKTUBHOCTD
2
OK 01-07,09
I1K1.1 I1K1.2
ﬂaﬁopaTopH?e 3aHsaTue NeS § ) TIK2.2 TIK2.3
[TpoBepka neicTBUS 3aKOHOB AJIEKTPOMArHUTHOW MHIYKIIUU K32
JIP10,JIP13
JIP25,J1P27
Paspnen 4. Duiekrpuyeckue
eny nepeMeHHoro 16
01HO(a3HOI 0 TOKA
Tema 4.1. CunycougajabHbIil Conep:xxanue y4yeOHOro marepuaja
IEKTPUYECKHH TOK. [Tony4yeHnue nepeMeHHOTO CHHYCOUIATBHOTO TOKA. XapaKTEPUCTUKA CHHYCOMIATEHO
JInHeiiHbIe 3JIeKTpUYecKHe M3MEHSIOIINXCS BEIMUMH JIEKTPUUEcKOro Toka. ['paduueckoe nzodpaxeHnue 1
Henu CHHYCOMJAJIbHOI0 TOKA | CUHYCOM/JIAJIbHO U3MEHSIOLIUXCS BETUYHH. OK 01-07,09
JleficTBytonee u cpeiHee 3Ha4eHHs IEPEMEHHOTO TOKa. [1K1.1 [TK1.2
AKTUBHOE CONTPOTHUBJIEHUE, UHAYKTUBHOCTh, EMKOCTb B IIEMIH IEPEMEHHOTO TOKA. 3aKOH 2 [1K2.2 TTK2.3
Oma, peakTUBHOE COTIPOTHUBJIEHUE, BEKTOPHBIE AUArpamMMel. Llenb nepeMeHHoro Toka ¢ [1K3.2
MOCJIEI0OBATENIbHBIM COCIMHEHUEM 3JIEMEHTOB. 3akoH OMa, MOJTHOE COMPOTUBJICHUE, JIP10,JIP13
MIOJIHASL MOILIHOCTh, BEKTOPHBIE JUArpaMMbl, TPEYTrOJIbHUKU CONTPOTUBIICHUI, JIP25,J1P27
TPEeYroJbHUKU MOILTHOCTEH, K03(puunent MomHoctu. Llens nepeMeHHoro Toka ¢
napaJuieIbHBIM COEIMHEHUEM DJIEMEHTOB, BEKTOPHBIE THArpaMMbl, TPOBOAUMOCTH.
2
JlaboparopHoe 3ansaTHEe Ne6 OK 01-07,09
HccnenoBanue 1enu nepeMeHHOro TOKa ¢ MOCIeI0BaTeIbHBIM COSAMHEHUEM aKTUBHOTO 2 [1K1.1 IIK1.2
CONIPOTHUBIICHUS U UHIYKTUBHOCTH. [1K2.2 TIK2.3
I1K3.2
2
JlaboparopHoe 3ansaTne Ne7 OK 01-07,09
HccnenoBanue nenu nepeMeHHOro ToKa ¢ Iocie0BaTEeIbHBIM COEAMHEHUEM aKTUBHOTO 2 IIK1.1 I1K1.2
COITPOTUBIICHHS U EMKOCTH. [1K2.2 T1K2.3

I1K3.2




JIP10,JIP13

JIP25,J1P27
2
OK 01-07,09
JlabopaTtopHoe 3ansTue Ne§ I1K1.1 I1K1.2
HccnenoBanue nenu nepeMEeHHOr0 TOKa € MapajijiebHbIM COEUHEHUEM KaTYILIEK [1K2.2 T1IK2.3
WHIYKTUBHOCTH I1IK3.2
JIP10,JIP13
JIP25,J1P27
Tema 4.3. Pe3onanc B 1
IJIEKTPUUYECKHX HensIX OK 01-07,09
Conep:xanue y4yeOHOro marepuaja
nepeMeHHOro oaAHo¢ga3Horo [IK1.1 I1K1.2
ToKa [TocnenoBarenbHOE COETMHEHUE KATYITKH HHAYKTHBHOCTH M KOHAEHCaTopa. Pe3onanc K22 TIK2.3
Hanpspbkenuid. [lapamiensHoe coeuHeHne KaTyIKd WHIYKTHBHOCTH M KOHEHCATOPA. K32
Pe3onanc TokoB. KoadpuiineHT MOIITHOCTH, €ro 3HAYeHHE, CTIOCOOBI yIydIlIeHUS JIP10.JIP13
JIP25,J1P27
2
OK 01-07,09
JlaGopaTopHoe 3aHsaTHE Ne9 [1K1.1 [TK1.2
HccnenoBanue 1enu NepeMeHHOr0 TOKa € MOCIEI0BATEIbHBIM COSAMHEHUEM KATYIIIKU [IK2.2 T1IK2.3
MHJIYKTUBHOCTH U KOHJIeHCaTopa. Pe3oHaHc HanpsHKeHU M. [1K3.2
JIP10,JIP13
JIP25,J1P27
2
OK 01-07,09
JlaboparopHnoe 3ansaTne Nel( IIK1.1 I1K1.2
HccnenoBanue nenu nepeMeHHOro Toka ¢ napajijiesibHbIM COSAMHEHUEM KATYILKU [1K2.2 TIK2.3
WHJIYKTUBHOCTHU U KOHJEHcaTopa. Pe30HaHC TOKOB I1K3.2
JIP10,JIP13
JIP25,J1P27
Tema 4.4. Pacuer ueneii Cozep:xaHne y4eGHOro MaTepuasia 1
NepeMeHHOr0 TOKa Tpu hopMbI KOMITJIEKCHBIX YHCEI, KOMITJIEKCHAS TUIOCKOCTh. HampsbkeHus 1 TOku B OK 01-07,09
CHMBOJIMYECKUM METOAOM KOMIUIEKCHOM (opme, 3akoH OMa, CONPOTUBIICHUS U TIPOBOAMMOCTH B KOMIUIEKCHON I1IK1.1 [IK1.2
¢dhopme. MomtHOCTH B KOMIUIEKCHOH (hopMme. [1K2.2 T1K2.3




Pacuer Hepa3BeTBICHHBIX LIENEN IEPEMEHHOTO TOKA CUMBOJIMYECKMM METOJI0OM I1K3.2
JIP10,JIP13
JIP25,J1P27
Pasznea S. Tpexdasublie nenu 6
Tema 5.1. Hoayyexue Conep:xaHue y4eOHOr0 MaTepuasia .
Tpex¢a3noro Toka. Pacuer . . OK 01-07,09
ueneii Tpexdaznoro Toxa [Tonyuenue Tpexdasznoit cuctemsr IIC. TIV)GX(baBHI)II/I renepatop. Coenunenne oOMOTOK K11 TK1.2
TpexdazHoro reHepatopa. GazHpIe U TMHCHHBIC HANTPSHKCHHUSI, BEKTOPHBIE JTUATPAMMEI. 5 K22 TIK2. 3
Coenunenue norpedureneit «3pe3noi». @a3Hple U TMHEWHbIE HANIPSHKEHUS U TOKH, ﬁK3 ) ’
BEKTOpHbIE AuarpamMmMbl. Posb HelrpanbHOTo npoBoja. CoennHeHue notpeduresne P10 JiPl 3
«TpeyroabHUKoM». Da3Hble U TMHEIHBIE HANIPSKEHUS U TOKUA, BEKTOPHBIE AUATPAMMBI 1IP2 5: 11P27
2
JlaGopaTopHoe 3ansiTue Nell } } } 2 1%I<<1011 _1%75? 92
UccnenoBanue padoTel Tpex(dazHON 1Ny MpU COSAUHEHNUN MOTpedUuTene «3Be310iM». K22 TIKD.3
I1K3.2
2
OK 01-07,09
JlaGopaTtopHoe 3ansiTue Nel2 IIK1.1 I1K1.2
HccnenoBanue paboTel TpexdazHoi e Mpu COSAMHEHNUN TOTpeOnTENeH 2 I1K2.2 T1IK2.3
«TPEYTrOJIBLHUKOM» I1K3.2
JIP10,JIP13
JIP25,J1P27
Pa3nen 6. Llenu 2
HECHHYCOUJAJIbHOI0 TOKA
Tema 6.1. Ilenn 1
HECHHYCOHJAJIBHOI0 TOKA Coaepikanue yueOHOro MaTepuajia OK 01-07,09
IIpyrynHBI BOSHUKHOBEHHS HECUHYCOUJAIBHBIX TOKOB. HecuHnyconianbHble HANPsHKEHUS I1IK1.1 IIK1.2
Y TOKH, UX BBIPAKCHHUSL. 2 [1K2.2 T1K2.3
JleiicTByrolue 3Ha4eHUs] HECHHYCOUAATBLHOTO TOKA U HampshKeHHs. MOIIHOCTD B [1K3.2
JJIEKTPUYECKOM LIENH IIPU HECUHYCOUJAIBHOM TOKE JIP10,JIP13
JIP25,J1P27
Pasnen 7. DieKTpuyecKue 12




HU3MEPECHUSA

Tema 7.1. U3MepuTteabHbIe Copep:xanue y4eOHOro MaTepuajia 1
npudopsl. U3mepenne CpencTBa n3MepeHus AEKTPUUECKUX BEIMUUH. Y CTPOMCTBO JIEKTPOU3IMEPUTEIBHBIX OK 01-07,09
JIEKTPUYECKHX npubopos. IlorpenHocts nprbGOPOB. [1K1.1 [1K1.2
CONPOTHBJICHUI Krnaccudukarus 3J1eKTpuaecKiuX COnmpoTHBICHUH. MI3MepeHne cpeTHruX dIEKTPUICCKUX [1K2.2 TIK2.3
CONIPOTHUBIICHUM KOCBEHHBIM METOJIOM (aMIiepMeTpa-BobTMeTpa). 3mepenne cpeqaux [TK3.2
COIIPOTUBIIEHUA MOCTOM M OMMETPOM. JIP10,JIP13
W3mepenue 60bIINX COMPOTUBICHUI METOMMETPOM JIP25,J1P27
2
OK 01-07,09
JlaGopaTopHoe 3ansiTne Nel3 gg;; g§;§
O3HaKOMJIEHHE C YCTPOMCTBOM 3JIEKTPOU3IMEPUTENBHBIX TPUOOPOB ﬁK3. ) ’
JIP10,JIP13
JIP25,]1P27
2
OK 01-07,09
JlaGopaTopHoe 3ansitue Nel4 [K1.11TIK1.2
o [1K2.2 1IK2.3
N3mepenue conmpoTUBICHUI MOCTOM U OMMETPOM [1K3.2
JIP10,JIP13
JIP25,J1P27
Tema 7.2. U3Mepenne 1
MOIIIHOCTH ¥ SHEPTHH OK 01-07,09
Conepxanue yueOHOro Marepuasia K11 0K1.2
N3mepenune MOUTHOCTH B IIEMH MOCTOSHHOTO U MIEPEMEHHOT0 ToKa. V3MepeHne MomHoCcTH HKZ. 5 l'lK2.3
B LIeMsAX Tpex(azHoro Toka. M3smepenue 3Hepruu B HEnsIX MepeMeHHOro Toka. CueTynku FiKS ) '
ANEKTPUYECKOM SHEPTUU JIP10JIP13
JIP25,J1P27
2
JladopaTopHoe 3ausTue Nel5 1'([)}1(< 1011 1%7{’10 2
BxittoyeHue B 11e1b U TOBEpKa 0IHO(A3HOT0 CUETUHKA HIIEKTPUUECKON SHEPTUH. HKZ. 2 l'IK2.3

[1K3.2




JIP10,JIP13

JIP25,J1P27
2
OK 01-07,09
JlaboparopHnoe 3ansTue Nel6 [1K1.1 [1K1.2
N3mepenune MOIHOCTH B LEMAX Tpex(da3HOro TOKa MpU paBHOMEPHOU U HEPABHOMEPHOM 2 [1K2.2 TIK2.3
Harpyske a3 [1K3.2
JIP10,JIP13
JIP25,J1P27
Paznean 8. DuekTpuueckue 14
MAaIIVHBI
Tema 8.1. Tpancdopmaropsi 1
OK 01-07,09
Conep:xxanue y4yeOHOro marepuaJja [1K1.1 [TK1.2
[Ipunnum neficTBUs 1 ycTporcTBO 0AHO(Ba3zHOTO TpaHchopmaTopa. Pexxumer paboTHI, 2 [1K2.2 TIK2.3
THUIIBI TPAaHC(HOPMATOPOB [1K3.2
JIP10,JIP13
JIP25,J1P27
2
OK 01-07,09
JlaGopaTopHoe 3ansTue Nel7 [TK1.1 [TK1.2
Hcnpitanue ogaoda3zHoro TpaHchopMaropa B peKUMe X0JIOCTOTO X04a, KOPOTKOTO 2 [1K2.2 TIK2.3
3aMbIKaHUA U MOJ1 Harpy3Kou [1K3.2
JIP10,JIP13
JIP25,J1P27
Tema 8.2. DiiekTpuieckune Conepxanue y4eOHOro Marepuasia
MALIUHBI NOCTOSTHHOTO U YCTpoHCTBO U MPUHIIUIT JEHCTBUSI MAITUH MOCTOSIHHOTO TOKa. ['eHepaTopbl MOCTOSTHHOTO 1
NepeMeHHOr0 TOKa TOKa. JIBuraTenu nocTostHHOro Toka. OCHOBHBIE XapaKTEPUCTUKU MAIIMH NOCTOSTHHOTO OK 01-07,09
TOKa. [1K1.1 [1K1.2
YcTpoiicTBO, MPUHIMI JeHCTBUS TpeX(azHOTOo aCHHXPOHHOTO ABUraTesns. OCHOBHbIE 2 [1K2.2 TIK2.3
napaMeTpsl U XapaKTepUCTHKU TpexX(Pa3HOTO aCHHXPOHHOTO JBHUraTens. MeTo bl [1K3.2
peryaupoBaHMs YacTOThI BpallleHus TpexdazHoro apuratens. OqHodazHbli aCHHXPOHHBIH JIP10,JIP13
IBUTATENb. JIP25,JIP27

O0001IeHHE U cUCTEMATU3ALUS 3HAHUI.




2
OK 01-07,09
JlaboparopHnoe 3ansiTue Nel8 [IK1.1 I1K1.2
HccnenoBanue npuHuna padoThl U TEXHUYECKUX XapaKTEPUCTUK reHepaTopa 2 [1K2.2 TIK2.3
MTOCTOSIHHOTO TOKA. [1K3.2
JIP10,JIP13
JIP25,J1P27
2
OK 01-07,09
IK1.1
JlaboparopHnoe 3ansitue Nel9 5 ﬁg;g’ﬁg;
HccnenoBanme crocoOoB 3ammycka JBUTATENS TTOCTOSTHHOTO TOKa K1 2’HK2. )
I1K2.3 TIK3.2
JIP10,JIP13
JIP25,J1P27
CamocrosiTesqibHast padoTa 00y4arOIMXcs 4
IToaroToBka K sK3aMeHy
IIpomMexKyTO4YHasA 12
aTTrecraums
IIpome:kyTouHast aTTecTanusi B (hpopmMe IK3aMeHa
Hroro: | 82

J11s XapakTepUCTUKH YPOBHSI OCBOCHHS yueOHOTO MaTepHalia UCIIONB3YIOTCS CIeAYIoue 0003HAUCHHUS:

1. - 03HaKOMUTENBHBIN (y3HABaHUE paHee U3YUYEHHBIX 0OBEKTOB, CBOICTB);

2. - penpoIyKTUBHBIN (BBIIIOJHEHUE IEATEIHHOCTHU MO 00pa3ily, MHCTPYKIUHU WM MO/ PYKOBOACTBOM);

3.- IPOAYKTUBHBIH (IIJITAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJIHEHUE IEATEIbHOCTH, PEeLICHUE MPOOIEMHBIX 33/1a4).

YyebHas Harpyska 06y'{a}0umxc,q, TE€MaTHKa JIEKIITUOHHBbIX, IPAKTUYE€CKHX, J'[aGOpaTOprIX U CaMOCTOSITe/IbHBIX 3aHATHH AJ1d 3a049HOH q)OprI o6yqu1/1ﬂ
OTpPa*X€Hbl B KaJIECHAAPHO-TEMATUY€CKOM IlJIaHE OJIA 3a04YHOH Cl)OprI 06y‘{eHI/IH.



3. YCJOBHUS PEAJIM3AIIAHU ITPOT'PAMMBI YYEBHOM JUCHUTIIMHBI

3.1 TpedoBanus K MUHUMAJIbHOMY MATEPHAILHO-TEXHHYECKOMY 00ecreYeHH 0

VY4ebHasi TUCIUIUIMHA PEATU3YETCs B J1a00paTOPUU DIIEKTPOTEXHUKH.

O6opynoBanue yueOHOTo KabuHeTa:

— I0CaJI0YHbIE MECTA 0 KOJIMYECTBY 00y4aroLUXCsl;
— pabodee MECTO MPETOAaBATEINS;
— METOJIMYECKHUE MATEepHUaJbl 10 JUCIUILUIMHE,

Texnuueckue cpeacrBa o0ydeHHMss paboyero Mecra IpernojaBaTelisi:  KOMIIBIOTEPHOE
o0opyIoBaHHE, KOTOPOE MJOJDKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHMSAM O€30TACHOCTH U
HaAEKHOCTH, MPEAYCMAaTPUBATh BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJBL30BaHUs KaOWHETa, C
LETBI0 M3YyYEHUS COOTBETCTBYIOIIEH TUCIUILUIMHBI, MYJIbTHMEANITHOE 00O0pynOBaHHE (MPOEKTOp H
MPOEKIIMOHHBIN 3KpaH WM UHTEPAKTUBHAS JIOCKA), JOKAJIbHAs CETh C BBIXOJ0M B Internet.

HaumenoBaHue crnenuaabHOrO TOMEIIEHMS: TIOMEIIEHHE [UIsl CaMOCTOSITENIbHOM paboThl,
UuranpHbiii 3a51. OCHAILIEHHOCTH: paboyee MECTo, KOMIBIOTEp (HOYTOYK) ¢ JoCcTynoM K cetu « HTepHeT»
u DUOC.

HaumeHnoBanue crnieniuagbHOTO MOMEIIEHUS: yueOHast ayIuTOPHS JJIs IPOBEACHHS MPAKTHUYECKUX
3aHSATHHA, TPYIIOBBIX KOHCYJIBTAMWA, WHIUBUAYAIBHBIX KOHCYJIBTAIMHA, TEKYIIEr0 KOHTPOJIS,
MMPOMEXYTOYHOU aTTeCTalluu, Yd4eOHas ayauTOpPHH, OCHAIIEHHBIE OO0OPYIOBAaHHEM W TEXHUYCCKUMH
cpeactBamu  oOydenusi. OcHaumleHHOCTh: Kowmmiekt y4yeOHON Mmebenu, HOYTOYK, MPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUIHBINA TPOEKTOP U IKPaH).

IlepeyeHnb JIMLIEH3UOHHOTO ¥ CBOOOHO PACIIPOCTPAHSEMOIr0 NPOrPaMMHOI0 00ecrevYeHus :

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

Outlook, OneNote, Publisher)

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

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepucet D11OC OpUIIC

IIpu u3yvyeHnu IMCHUILIMHBI B (popMaTe 3J1eKTPOHHOI0 00yUeHus ¢ ucnojb3opannem 10T

Heorpannuennass BO3MOXHOCTh foctyna oOydaromerocs k QMMOC u3 mo0oit Touku, B KOTOPOH
uMeeTcsl JOCTyll K HMH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «UHTepHer» (mamee - ceTh
«HTEpHeT»), KaK Ha TEPPUTOPUU OPTaHHU3AIMH, TaK U BHE €e.

Hoctyn k cucremam BuacokoHdpepeHncsazn DMOC (MoOunbHas W IEKCTOMHAsT BEPCUU WM KE
BeO-KIIMCHT).

3.2. UudopmanuonHoe odecriedeHne peaju3alu MPorpaMMbl

Jia peanuzanuu mporpamMmbl OUONMMOTEUHBbIN (HOHA 00pa3oBaTENbHON OpraHU3all JOJHKEH
MMETh MeYaTHBIC U/WIIH SJIEKTPOHHBIE 00pa3oBaTeabHble U HHPOPMAIIMOHHBIE PECYPChl, PEKOMEHIyeMble
JUIS KCTIOJIb30BaHUs B 00pa30BaTEIbHOM MPOIIECCe.

Ilepeyens pexoMeHAyeMBbIX Yy4eOHBIX M3JaHUH, JONMOJHHUTEIbHON JuTeparypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0M0JAMOTEeYHOTO0 hoHAA:

OcHOBHBIC HICTOYHHMKH:

1. MapteiaoBa, 1. O., Dnekrporexnuka. : yauebnuk / M. O. MapteiHoBa. — Mocksa : KnoPyc,
2023. — 304 c. — ISBN 978-5-406-11358-5. — URL.: https://book.ru/book/948719

JlonoIHuTeIbHbIe HCTOYHUKH (7151 BHIIIOJHEHNS BHEAYAUTOPHOM CaMOCTOSATEIbHOM paboThI):

2. CnaBunckuii A.K. DIeKkTpoTexHHKa C OCHOBaMH JJEKTpOHUKH: ydeOd. mocodme / A.K.
Cnaunckuii, U.C. TypeBckuii. — M.:UJl «Dopym»: Uudpa-M, 2018.-448 c. — (IIpodeccuonansroe
oOpa3oBaHue).

3. Ilemuna JI.B.OII. 02 DnekrporexHuka u snekrponuka. MII "Opranusanus caMoCcTOsTETbHON
paboter" [DnextponHslit pecypc]/ JI.B. Ilemuna.- M.: YMII XK/T, 2018. — 72 ¢. — Pexxum fgocrtyma:
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https://book.ru/book/948719

http://lumczdt.ru/books/40/223451/

N

o

Ilepuoanyeckue U3JaHUA:
Hayka u xu3Hb

Bectauk tpancnopra I[10BomKbs
JKene3Ho1opOKHBIN TPaHCIIOPT
Tpancnopr Poccun

Ilepeuens npodeccHOHANIBHBIX 023 JAHHBIX M1 MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:
OnexktpoHHas wuHpoOpMalMoHHas oOpa3oBarenbHass cpega OpUIIC. - Pexum pocryma:
http://mindload.ru/

CIIC «Koncymnprant [Tarocy - Pesxum mocrtyna: http://www.consultant.ru/

OBbC Y4yeOHO-METOAMUECKOro LIEHTpa MO 00pa30BaHUIO Ha >KEJIe3HOA0pOokKHOM TpaHcrnopTe (Db
YMI XK/T) - Pesxum mpocryma: https://umczdt.ru/

ObC m3natenscTBa «Jlanb»- Pesxum moctyma: https://e.lanbook.com/

3BbC BOOK.RU- Pexum mocryma: https://www.book.ru/
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHUS YYEFHON JUCITATLIAHBI

Kontpous

U OLCHKa PpC3ylIbTaTOB

[Tpomexyrounas attectanus B Gopme sx3amena (111 cemectp).

OCBOCHHUSI y4EOHOW JMCIMILIMHBI
MIpero/jaBaTesieM B IPOIecce MPOBEICHUS ayAUTOPHBIX 3aHITHIA, a TAK)KE BHITIOJHCHHUS 00YyJatoIUMUCS
nabopaTopHBIX PadoT.

PesyabTaTnl 00yuenus:
yYMeHHUs1, 3HAHUSA U
o01ue KOMIeTeH MU

Iloka3aresn olleHKH pe3yJjbTarTra

(I)opMa KOHTPOJIA U
OICHUBaAHUSA

YMmerTh:

¥ 1. cobupats npocreime
ANIEKTPUYECKHUE T[ETTH.

OK 01-07,09

ITK1.1 TIK1.2 TIK2.2
IMK2.3 TIK3.2, JIP10,JIP13
JIP25,J1P27

—COopKa MPOCTEHIINX FICKTPUUCSCKUX IICTICH
—IlonxmtroueHne CUETUNKOB U BATTMETPOB JIJIsA
BBITIOJTHEHU S U3MEPEHUH.

VY 2. BeIOHpaTh
ANEKTPOU3MEPHUTEIILHBIC
PHOOPEI.

OK 01-07,09

[IK1.1 I1K1.2 TIK2.2
IMK2.3 TIK3.2, JIP10,JIP13
JIP25,J1P27

—Brxirouenue 35eKTpon3MeprUTENbHBIX
prOOPOB B JEKTPUIECKYIO IIETIb;

—BrinonHenne u3MepeHnii OCHOBHBIX
MapaMeTPOB AIEKTPUUECKUX LIEMEi
MTOCTOSTHHOTO TOKA;

—IIpon3BoACTBO N3MEPEHNH B DIIEKTPUUECKIX
HETSIX ¢ TOMOIIBI0 IPUOOPOB
HENOCPEJACTBEHHOM OLIEHKH.

Y 3. onpeneniaTh
MapaMeTphl DIEKTPUIECKIX
IS1(578

OK 01-07,09

IIK1.1 T1IK1.2 TIK2.2
MK2.3 TIK3.2,JIP10,JTP13
JIP25,J1IP27

—Pacuer GaTapen KOHIEHCATOPOB, OMPENEICHNE
9KBUBAJIEHTHON EMKOCTU U pacrpeerneHus
HaATIPSDKEHMSL.

—Pacuer 0OCHOBHBIX ITapaMeTpOB
3JIEKTPUYECKUX IIeTeil TOCTOSHHOTO TOKA,

—Ormpenenenne S5KBUBAJICHTHOTO
COIIPOTHUBJICHUS 1IEMH;

—Pacuer GaTapen XUMHYECKUX HCTOYHHKOB.

— BrImonmHeHne aHaTUTHYECKOTO |
rpadudeckoro pacyéra merex.

—Pacuer cuMMeTpUYHBIX 1 HECUMMETPUIHBIX
TpExazHbIX 1ernel, u3MepeHne ux
IapaMeTpoB.

—Pacuer mpocThIX 3MEKTPUIECKIX CXEM
HECHHYCOUJATBHBIX TOKOB.

—3MepeHune conpoTUBIEHUN MPOBOAHUKOB.

YerHbI ompoc,
TectupoBanue,
DKCrnepTHOE
HaOJIOZICHUE U OIICHKA
3alIUThI OTYETOB
J1a00paTOPHBIX pabOT

3HATB:

31. cymHOCTh (PU3NIECKHIX
MPOLIECCOB, MPOTEKATOIIHX
B DJICKTPUYECKHUX H
MarHMTHBIX LEIsX;

OK 01-07,09

I1K1.1 I1K1.2 TIK2.2
I1K2.3 T1K3.2, JIP10,JIP13
JIP25,J1P27

— XapaKTepUCTHKH AIIEKTPHYECKOTO TOJIS, UX
(hm3mUecKuil CMBICIT;

—Ha3HaueHue KOHIEHCATOPOB, UX YCIOBHBIC
0003HaYEH NS,

— OU3UYECKYIO CYIIHOCTh MPOIECCOB B LEMSIX
ITOCTOSIHHOI'O TOKA,

—OCHOBHBIE 3aKOHHI IIeMel MOCTOSHHOIO TOKA;

—DIIeMEHTHI JIEKTPUUYECKUX HEMNel, UX
n300pakeHUe Ha CXeMax M Ha3HAYCHUE;

— Y CII0BUS BO3HMKHOBCHHUS MAarHUTHOT'O TIOJIS,
€ro XapaKTepUCTHKH, MTPaBIIa IS
OIIpENIEIICHUs HAITPABIICHHU MATHUTHOTO TTOJIS;

—TIloBeeHne NpoOBOTHIKA C TOKOM B

YcTHBIH ompoc,
TectupoBanue,
OKcInepTHOE
HaOJII0IEHNE U OLIEHKA
3aILUTHI OTYETOB
nabopaTOpHBIX padoT, a
TaKXe OLlCHKa
BBITTOJTHEHUS! IOMAIIHUX
3alaHUH

OCYIICCTBJIACTCA
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MarHUTHOM II0JIC;

—3aKOHBI JIEKTPOMArHUTHON UHAYKIIUH;

—CynrHoCTh (PU3NYECKUX SBJICHUH,
MPOUCXOAIINX B (heppOMarHeTHKax.

—@U3NYECKYIO CYIIHOCTh IIpoLiecca MOIyUeHUs
MIEPEMEHHOI0 TOKa;

— XapaKTEepUCTUKU TEPEMEHHOTO TOKA,
MOCTPOCHHUE BEKTOPHBIX U BPEMEHHBIX
JIMarpaMm;

—DJeKTPOMAarHuTHBIC SIBJICHUSA B LIETIAX
MEPEMEHHOr0 TOKa,

—CoeauHeHnust 0OMOTOK TeHepaTopa U
norpeduTeNeil «3Be3/10i» U TPEYroIbHIUKOM,

—PazsoxeHne nepuoguyeckux KpuBbIX Ha
TapMOHHUKWY;

—IIpuHUMO IeWCTBUS SIEKTPUUECKOTO
reHepaTopa u TpanchopmMaropa;

—IpuHuMn nelcTBUSA AIEKTPUUECKOTO
JIBUTATENS.

32. nocTpoeHue
3IIEKTPUYECKUX IIEMEH,
HOPSIIOK pacyera ux
[1apaMeTpOB;

OK 01-07,09

IIK1.1 T1IK1.2 TIK2.2
MMK2.3 TIK3.2, JIP10,JIP13
JIP25,JIP27

—3aKoHBI IOCIEI0BATENHHOT0, TTAPAJIIENEHOTO
¥ CMENIAHHOT'O COSNMHECHUSI KOHIEHCATOPOB.
—3aKoHBI IOCIIEI0BATENHHOT0, TTAPAJIIENBEHOTO
¥ CMEUIaHHOTO COeINHEHUH Pe3nCTOPOB,

XUMHYECKUX UCTOYHUKOB TOKA.

33. crtocoOBI BKITIOYEHHS
3EKTPOU3MEPHUTEITHHBIX
PHUOOPOB U METOIBI
HU3MEPEHUN DIIEKTPUUECKUX
BEJTMYUH.

OK 01-07,09

IIK1.1 T1IK1.2 TIK2.2
I1K2.3 TIK3.2 ,JIP10,JIP13
JIP25,J1P27

—Knaccudukaiins MeTo0B H3MEpEHUH,
KOHCTPYKIIHS DJIEKTPOU3MEPUTENBHBIX
prOOpOB, MPUHIINIT ACHCTBHS U
XapaKTEepPUCTUKH;

—Crroco0bI HI3MEPEHUA CONPOTUBIICHII
MIPOBOIHUKOB;

—IpuHuun nedcTBus CUETYMKA U BATTMETPA,
CXEMBbI X BKJIFOUEHUS IS BHIITOTHEHS
U3MEPEHUN B DJIEKTPUYECKOM 1ETH.

S. HEPEYEHDb UCIHIOJIB3YEMbIX METO/JOB OBYYEHUA:

5.1 IlaccuBHBIE: EKIHMH (TEOPETHUECKUE 3aHATHUSA ), TaOOPATOPHbBIE 3aHATHUS.

5.2 AKTHBHBIC U UHTEPAKTUBHBIE: KOHKYPC JIa0OpaTOPHBIX padoT.
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