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1. IVTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 11O JIUCHUIIJIMHE

KOI[ 1 HAUMCHOBAHUEC

HanmenoBaHue mmokasatess

Kateropus (rpynma) Koz u MHJMKATOpa OLICHWBAHMUS pe3yibTaTa
. HaMMEHOBAaHUE
KOMITETEHIIN I JOCTHKEHHS 00y4eHHs 10 TUCIUIUTHHE
KOMITCTCHIINU
KOMITCTCHIIUU

O6menpodeccuonansueie | OIIK-2  Cnocoben | OIIK-2.7  IlpoBoaut | 3HaHHUsI OCHOB JIEKTPUYECKHX
KOMITCTEHIINT (bopmymrpoBaTh N3MEpeHUs N3MEpeHUH " TEOpHU
3a1a4n (bU3HYEeCKNX BEJIWYMH, | NEKTPUYECKUX M MArHUTHBIX
npodeccHOHaIbHON | paboTaer C | uemei; METO/IOB pacueta
JEATeTbHOCTH Ha | KOHTPOJIEHO- JMHEHHBIX 3JIEKTPHYECKHE IETH
OCHOBE 3HAHWUH | N3MEPHUTEIHHBIM MIOCTOSTHHOTO TOKA ¥ TIEPEMEHHOT'O
npodUITEHBIX 000pyI0BaHHEM, CHHYCOHJIAJILHOTO TOKa,
paszenos OCYULIECTBIISIET BBIOOD | Tpex(a3HbIX Iereil MepeMEeHHOro
MaTeMaTHYECKUX W | TEXHHYECKHX CPEACTB | TOKA IPU Pa3IMIHOM XapakTepe
€CTECTBEHHO- TSt U3MEPEHUH | Harpy3Kd;, TpUHIMIA  PabOTHI
HAYYHBIX JUCHHUIUIMH | XapaKTEPUCTUK OCHOBHBIX AIIEMECHTOB
(Moyeit) TPOTYKIUH U | DNIEKTPOHHUKH, UX XapaKTEPUCTHK

MPOLIECCOB, MPUMEHSS | M 00JIACTH IPUMEHEHHS
3HaHUsIT B OOJIacTH | YMeHHUsl BHIOMPATh W PUMEHSTh
ANIEKTPOTEXHUKU U | METOJIBI pacuera nenei
AIIEKTPOHHUKH MOCTOSSHHOTO ¥ TIEPEMEHHOT'O

TOKa; TpeX(a3HBIX ICKTPUICCKUX
Lenew; aHAJIM3UPOBATh
TTONTYYCHHBIE PE3YIbTATHI.
HaBbIku COOPKH 3IEKTPUIECKUX
CXeM W TPOBEICHUS W3MEPEHUH
AEKTPUIECKUX BEJTMIUH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE

OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

1. Komnerenmusi OIIK-2. Crmocoben ¢opMmyaupoBath 3agaun mpodhecCHOHATBLHOM

ACATCIBHOCTH Ha OCHOBC 3HAHUU HpO(i)I/IJ'IBHBIX pa3acioB MATCMATHYCCKHUX U

€CTECTBEHHO-HAYYHBIX JUCIUIUIMH (MOAYJIEH)

I[aHHaSI KOMIICTCHIIUA (l)OpMI/IpyeTCH CICAYIOIMMHA JUCHUITIIMHAMM.

Crangus

HanmenoBanus JAUCHUITIIMHBI

MaremaTuka

XUMUS

duznka

HHdopMalnoHHbIE TEXHOJIOTHH

TeopeTnyeckas MEXaHHKa

WuxeHepHas M KOMIbIOTepHast rpaduka

MarepuajioBeieHuE

DKomorus

©X N g~ W IN -

YyeOHasi 03HAaKOMUTEJIbHAsI TPAKTHKA




3. OFbEM JUCHHAITL/IMHBI
OO611ast TPyI0eMKOCTh AUCIMIUIMHBI COCTABIIACT 6 3a4. eUHUIIb], 216 Jacos.
dopma mpoMeEKyTOYHO# aTTecTanuu 3a4eT (4,5 cemectp)

Bun yuebnoli paboThl

Bcero
YacoB

Cemectp
Ne 3

Cemectp
Ne 4

Cemectp
Ne 5

OO0mas TpyA0eMKOCTh TUCIUTUTHHBI, 4ac

216

4

106

106

KonrakTHas pa6ora (ayauTopHble 3aHATHS), B T.4.:

18

2

JICKIIMH

2

nabopaTopHbIE

IMPAKTUYCCKUE

N| BN oo

HIN| DN oo

PYIIOBbIE KOHCYJIBTAIIMH B TIEPUO]] TEOPETUUECKOTO
00y4YeHHUs U TPOMEKYTOUYHOM aTTeCTalluU

AlO|O|O®

CamocrosiTe/ibHAsi padoTa CTY/1€HTOB, BKJIIOYAsi
WHIUBHIYAJIbHbIE H TPYNNOBbIE KOHCYJIbTAIINH, B TOM
qucJae:

198

98

KypcoBoii npoekt

KypcoBas pabora

Pacuerno-rpaduueckoe 3aganue

WMHauBuyansHOE JOMAIIHEE 3a0aHUE

CamocrosTesnbHas paboTa Ha MOATOTOBKY K ay TUTOPHBIM
3aHSATHUSIM (JICKLMH, TPAKTHYCCKUE 3aHSTHS, TA00OPaTOPHBIC
3aHSTHS)

DK3aMeH




4. COAEP KAHUE JTUCIIMIIJIMHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypc2 Cemectp 3

OO0beM Ha TEMATUYCCKUI
paszen 1o BugaM y4eOHOH
Harpy3KH, 9ac

Ne HanmenoBanue paznena 9 2 =
n/n (kpaTkoe conepikaHue) 2 = E
2. s¢
= S = 8 o= g 5
= E N o = QS
= ¥ B o & S =
¥ s 2| & = = ="
5 2 Z| & & 8 w
= E SR & O
1. OcHOBHbBIE MOHATHS FNEKTPOTEXHUKU
1.1 | DnekTpuyeckas >HEprus, OCOOEHHOCTH €€ IPOM3BOJICTBA, 1 ) ) 1
pacrpeneneHuss U o0JacTH MPUMEHEHUS; OCHOBHBIEC MOHSITHS U
0003HaueHMsI 3NEKTPUUECKUX U MArHUTHBIX BEIMYUH U
AIIEMEHTOB; CBSI3b MEXIY JJIEKTPUYECKUMH W MarHUTHBIMU
ABJICHUSIMHU; 3aKOH D3JEKTPOMarHuTHOM uHAykuuu, OJC
CaMOMHIYKIIMU.
1.2 | DnekTpuyeckue U3MEPEHMUS, METO/IBI U cpencTsa | 4 ) ) 1
AIIEKTPUYECKUX U3MEPEHUS, METPOJIOTHUYECKUE XapaKTEPUCTUKU
CPEACTB DJIEKTPUYECKUX H3MEpPEHUH, OCOOEHHOCTH BbIOOpa
TEXHUUYECKUX CPEACTB U3MEPEHUS JIEKTPUUECKUX BEIUYUH
BCEI'O 2 - - 2
Kypc2 Cemectp4
OObem Ha TeMaTHYeCKui
paszen 1o BujaM y4eOHOH
Harpys3kH, 4ac
o
Ne HaumeHnoBanue paszgena 9 2 =
n/n (kpaTtkoe coneprkaHue) % = E
B .| B¢
= | E x5 85 85
S E B & & Q Q9
= 2 B9 K e =
X < z| Q9 = =
O o b=t < b= < =
= E SR & O
1.Teopus TMHENHHBIX 2JIEKTPUUYECKHX L€ MOCTOSHHOTO TOKa
1.1 | DnexTpuyeckue U MarHUTHBIE LETH. DIEMEHTHI AIEKTPUUECKUX 1 ) ) 15

neneil. Mcrounmkum OJIC u Toka. Pesucrop. Karymxka
uHaykTuBHOCTH. KoHnpencarop. CBsi3p  MeXJIy TOKOM U
HaIpPsDKEHUEM B OCHOBHBIX 2JIEMEHTAX IEKTPUUYECKUX LIETIEH.
OcHoBHbIE TOMOJIOTHYECKHE MIOHSATHS. ITonstue
IByxmnonocHuka. Kraccudukanus 3IeKTpUYEeCKHX — IIeTIeH.
CxeMbl JIeKTpUYeCcKuX Lenel. JKBUBaJIEHTUPOBAHUE.




1.2

DJNeKTpUYecKasl SHEpPrusi U MOIIHOCTh. bajmaHC MOITHOCTEM.
Metonbl pacyera DBJIEKTPUUYECKUX LENEW. SKBUBAJIECHTHBIX
npeoOpa3oBaHM, JIBYX Y3JIOB, KOHTYPHBIX TOKOB, Y3JIOBBIX
HaIPsKCHUN.

34

2.

:‘)J'IGKTpI/ILIGCKI/Ie LEIHU IIEPEMEHHOTO CHHYCONJAJIBHOI'O TOKA

2.1

Cunycounanpasie DJIC, nHanpspkeHuss u  TOKH. CrocoObl
MOJIyYEHUSI IEPEMEHHOTO TOKa. MTHOBEHHbIE, IEUCTBYIOIIUE U
CpEIHUE 3HAYEHUS AJIEKTPUUYECKUX BEJIIMYMH. Y CTAHOBUBIIUMNCA
pexxum B RLC menu. KommuiekcHelid MeTon pacuera memneu
MEPEMEHHOTO  CHHYCOMJAQJIBHOrO  Toka.  KoMmIulekcHbIe
CONPOTHUBIICHUE U MPOBOJUMOCTh. AKTHUBHAs, pPEaKkTUBHas M
noJsiHast MouHocTu. Koo duueHT MOIHoCTH.

25

2.2

Pe3oHaHCHBIE sIBICHHMS W YaCTOTHBIE  XapaKTEPUCTUKH.
Pe3onanc HanpspkeHU ¥ TOKOB. YciioBue pe3oHanca. [lonstue
N0OpOTHOCTH. BEeKTOpHBIE TMarpaMMel.

24

BCEI'O

98

Kypc3 Cemectp S

/o

HaunmenoBanue pa3zaena
(kpaTkoe coJiep;kaHue)

O0beM HAa TEMATUYECKUNA
pazzen 1o BuaaM yueOHon

Harpys3KH, 4ac

Jlexnuu

JlaGoparopHbie

[IpakTnueckue
3aHATHUS

3aHATUA

CamocrogrenpHas

paborta

1. Tpqu)aSHLIC QJICKTPHUYCCKUC LICIIU IICPEMCHHOI'O TOKa

11

Tpexdazuple u  MHOrogasHble  JJIEKTPUYECKHE  LIEMH.
YCTpOoUCTBO M NMPUHLMUIT JEUCTBHUS IIPOCTEUIIEr0 I'€HEpaTropa
TpexdazHoro mnepeMeHHoro Toka. CrnocoObl COETUHEHUS
aIeMEHTOB  TpexdasHbix 1eneil. Da3Hple ©  JTUHEIHHBIE
HaNpsDKEHUS. M TOKH.

[

[EEN
1

[EEN
SN

1.2

Pacuer TpexdasHOW 1Lenmu OpU  COSAMHEHHM  3BE3JIOM.
TpexmpoBoiHAsE M YETHIPEXITPOBOAHAS cXeMbl. CHMMeTpHYHAas
U HecuMMeTpuuHast Harpys3ku. OOpbIB (a3l U HEHTpPaIbHOTO
npoBona.  Hampsbkenne — cmemenust  HedTpann.  Pacder
TPEXIPOBOAHOM  Tpex(a3HOH  Lenu Tpud  COCIUHEHUU
TPEYTOJIBHUKOM.

14

1.3

Pacuer TpexdazHoW menu NpU COSAUHEHHH TPEYTOJIHHHKOM.
O6psIB (azHoro npoBojaa. Bekroprsie quarpamMmbl. MOTITHOCTH
B Tpex(ha3HbIX CUCTEMAX.

14

2. IlepexoTHBIC TIPOIIECCHI B JIMHEHHBIX ANEKTPHUESCKHUX TETISIX

2.1

IIpyuvHBl  BO3HUMKHOBEHMS  IEPEXOJHBIX  IPOLECCOB B
aNeKTpuyeckux Iemsx. OO0mwuil myTh pacueTa MNepexoHbIX
IIPOLIECCOB B JIMHEMHBIX 3JIEKTpUUECKUX Lemsax. OnpeneneHue
IIOCTOSIHHBIX MHTETPUPOBAHUSA M 3aKOHBI KOMMyTanuu. Pacuer
MIEPEXOJHBIX IIPOLIECCOB KIIACCHUYECKMM METOJOM B LEMSAX C
WHIYKTUBHBIMU U EMKOCTHBIMU 3JIEMEHTAMU

14




n/a

HaumenoBanue pasnena
(kpaTKoe coziepKaHue)

O0BeM Ha TEMATHYECKHI
paszen mo BUAaM yueOHOM
HArpy3KH, 4ac

Jlexmun

[IpakTnueckue
3aHATHS

CamocrogrenpHas

JlaboparopHbie
pabora

3aHATUA

. BBegieHue B 2JIeKTPOHUKY. DIIEKTPOIPOBOIHOCTh MOJIYITPOBOIHUKOB

3.1

OcHoBHble TOHATHS M TepMUHBL. OCHOBBI 30HHOH TEOpUHU
TBepAbIX Ted. OCOOEHHOCTH MOIYIPOBOAHUKOB 110 CPABHEHUIO C
IMPOBOAHUKAMHU u AUSJICKTPUKAMU. BGCHpI/IMeCHbIe )51
OpUMECHble  MOJynpoBogHuKW.  Hocutenm  3apsiima B
NOJyNpoOBOJHUKAX. ['eHepanuss U pexkoMOuHanus  map
Hocuteneil 3apsna. JpeidoBoe u mudbdy3noHHOE IBHXKEHUE
HOCHUTEJICH 3apsjia.

1

1
[EEN
N~

. [TomynpoBOTHUKOBBIE TNOIbI

4.1

DNEKTPOHHO-IIBIPOYHBII NEepexo]l. DHepreTnyecKkas Juarpamma
p-n mnepexoxa. IlorenumanbHbIi Oapbep P-N  mepexoja.
Cwmemenue p-n nepexona. Bonbr-amnepHas xapakTepucTHKa P-
n nepexona. MHxekuuss M SKCTpaKUMs HOCHUTENEH 3apsja.
Mexanu3M  00pa3oBaHMsl  TEIUIOBOTO TOKA  HACBHIIICHUS.
Mexanusm oOpa3oBaHusi TOKa TepMmoreHepanuu. l[Ipobou p-n
nepexosa. Bunel MOJIyIPOBOIHUKOBBIX JTMOJIOB.
BeinipsiMutenbHbie JAOBI. OnHonomynepuoIHbIi u
JIBYXIIOJIYNEPUOAHBIA  BbIOpsMUTENU.  CTaOMWIMTPOHBI U
cTabuctopbl. Cxembl CTaOMIN3AIUMH HAIPSKEHHUS.

5.

bunossipHbie TPaH3UCTOPBI

5.1

KoHCTpyKkTHUBHBIE OCOOEHHOCTH OHUMOJSPHBIX TPaH3HCTOPOB.
VYcenoBus B3aMMOJEHCTBUS p-n nepexonos. IIpuHuun nencreus
OUNOJSAPHBIX TpaH3ucTOpoB. Pacnpenenenrue TokoB. OCHOBHbIE
COOTHOILIEHUSI MEXJy TOKaMH. 3aBUCUMOCTh KOd(UIMeHTa
nepefjaud  TOKa OT Toka AMHUTTepa. OCHOBHBIE CXEMBbI
BKJIIOYEHHUSI OMIOJISIPHBIX TpaH3ucTopoB. Omnpenenenue pexxuma
padoThI TPaH3UCTOpA. Craruyeckue XapaKTEPUCTUKH
TPaH3UCTOPOB.  YCHJIMTEIbHbIE  CBOIICTBa  OMIIOJIAPHOTO
TPAH3UCTOPA.

BCEI'O

2

4

4.2. Conepxxanue NpaKTHYECKUX (CEMUHAPCKMUX) 3aHATH I

/1

HaunmenoBanue Tema MPaKTUICCKOTO (CCMI/IHapCKOI‘O)
pasaciia IMCHUIITIMHBL 3aHATUA

K-Bo
4acoB

CamocTosTenbHas
pabora Ha
MOJITOTOBKY K
ayJMTOPHBIM
3aHATHAM

Cemectp Ne 4

Teopus nmuHelHbIX | Pacuer NMHEHHBIX JIEKTPUYECKUX LENen
SIEKTPUICCKUX IIOCTOSITHHOTO TOKAa METOJOM KOHTYPHBIX

Heneil moCTOSIHHOIO
TOKa

TOKOB

12

DnekTpuueckue uenu | Pacuer

3IIEKTPUYECKHUX nemneu

12




NIEPEMEHHOTO NEPEMEHHOTO  CHHYCOMJAIbHOTO  TOKa
CHUHYCONJTAIbHOTO METOJIOM KOHTYPHBIX TOKOB
TOKa
Cemectp Ne 5
3. Tpexdazubie Pacuer TpexdazHon enu npu 1 7
JIEKTPUUYECKUE LENU | COCIMHEHUU 3BE310M.
4. IIEpEMEHHOI0 ToKa | Pacyer  TpexmpoBonmHOi  TpexdasHoit 1 14
LENH IPU COEMHEHUH TPEYTOJIbHUKOM
S. Pacuer TpexdazHon Lenu pu 1 14
COCMHEHUU TpeyrosbHUKoM. OOpbIB
¢da3zHOrO IIPOBOJIA.
6. [Tepexoaubie Pacuer MEePEXOTHBIX MIPOIIECCOB 1 14
IPOIIECCHI B ONEpaTOpHBIM METOJI0M B LENsIX ¢
JMHENUHBIX WHYKTUBHBIMHU u €MKOCTHBIMHU
IIEKTPUUECKUX HEISIX | 3JIeMEHTaMH
BCEI'O 6 73
4.3. Copep:xanue J1a00paTOPHBIX 3aHATHIA
Ne HanmenoBanue Tema 1ab0paTOpHOIO 3aHATUS K-Bo K-Bo
n/n | paszena AUCLUIUIMHBL 4acoB 4acoB
CPC
cemectp Ne 4
1. Teopust muHENHHBIX HccnenoBanue pexuMoB pabOTBl U 2 18
JIEKTPUUYECKUX LIeNed | METOA0B pacuera JMHEWHBIX
MOCTOSTHHOTO TOKa AIIEKTPUUYECKHUX LIENeH MOCTOSHHOTO TOKa
¢ aByms uctounukamu D/J1C.
2. DnexTpuyeckue nenu Omnpenenenue rapaMeTpoB 1 9
MIEPEMEHHOT 0 AIIEKTPUUYECKON LIeMU MEPEMEHHOT0 TOKa
CHHYCOWJAIBHOTO TOKAa | C  TIOCJIEIOBATEIBHBIM  COEJIMHEHUEM
KaTyIIKd WHAYKTUBHOCTH, PE3UCTOpa U
KOHJIeHcaTopa. Pe3oHaHc HanpsKeHUH.
3. DneKTpuYecKue enu Omnpenenenue I1apaMeTpoB 1 9
MEPEMEHHOTO AIIEKTPUUYECKON MU MEPEMEHHOTO TOKa
CHHYCOUJAJIBHOIO TOKAa | C  IOCJIEIOBATENbHBIM  COEAMHEHUEM
KaTyIIKA WHAYKTUBHOCTH, PE3UCTOpa H
KOHJieHcaTopa. Pe3oHaHC TOKOB.
cemectp Ne 5
1. [TomynpoBOAHUKOBBIE UccnenoBanue pexxuMoB pabOTHI auo0aa 2 14
JTObI U CTaOMIINTPOHA.
HUTOTI'O 6 50
4.4, Conep:xaHue KypCcoOBOIo MpoeKTa/padoTsbl
KypcoBas paboTa yueOHBIM IJIAHOM HE MPEAYyCMOTPEHA.
4.5. Copep:xaHue UHAUBHUAYAJIbHOT0 JOMANIHET0 32IaHUSA
NunuBuayanbHOe  AOMallHEE 3aJaHUE  COJIEPKUT pacueT Mo  pazieny

«INEKTPUYECKHUE LENHU EPEMEHHOTO CHHYCOUAAIBHOIO TOKa».

Bommonnenne W3 HampaBieHO Ha mnpuoOpeTeHHE HABBIKOB MPUMEHEHUs
Pa3JIMYHBIX METOAOB pacyeTa JJIEKTPUYECKHUX LENEW MEPEMEHHOTO CHHYCOUIAJIBHOIO
TOKa C HECKOJIBKMMH HCTOYHMKAMHU HJIEKTPUYECKOW JHEPrUHM B YCTAaHOBUBIIEMCS




pexKuMeE.

N3 odbopmisiercst Ha muctax ¢popmara A4 oobemom 10 CTpaHUITl ¥ BKITFOYACT:

- TUTYJIBHBIU JIUCT;

- COZEpKaHNUE;

- 33/IaHHE;

- pacueTHas 4acTh,

- CIIUCOK UCTIOJIb3YEMOM JINTEPaATYPHI.

PacueTHas 4acth JOJKHA COMPOBOXKIATHCS HEOOXOJMMBIMU KOMMEHTApUSIMHU, T.€.
BCE OCHOBHBIE MOMEHTBHI Ipollecca peHIeHUsl 3a/ladyd JOJKHBI OBbITh PACKPBITHI U
000CHOBaHBI HA OCHOBE COOTBETCTBYIOIINX TEOPETUUECKUX TOJIOKESHHM

[Ipumep MHAUBUAYATIHLHOTO JTOMAITHETO 3a/IaHUS.

JIsist 3ajaHHOM AJIEKTPUYECKOM 1IeMnH, MapaMeTpbl KOTOPOU MPUBEAEHBI B TAOIUIIE
(o BapuaHTaM), HEOOXOIUMO:

- BBITIOJTHATH YEPTEK CXEMbI UCXOTHOU ICKTPUICCKON TICTIH;

- METOJIOM KOHTYPHBIX TOKOB OTIPEICTUTh KOHTYPHBIC TOKH M TOKH BO BCEX BETBSIX
HCXOJHOMN CXEMBbI;

- METOJOM Y3JIOBBIX HAMPSOKCHWHA OMPEICTUTh Y3JIOBBIE MOTEHIIUAIBI U TOKU BO
BCEX BETBSIX MCXOJIHON CXEMBI,

- TMPOBECTH TIPOBEPKY MPABUIBHOCTH pacyeTa HCXOJHOW CXEMBI C ITOMOIIBIO
OaslaHca MOIIHOCTEH;

JIJist pac4eTHBIX TOKOB B Ka)KJ[0M BETBH HEOOXOAMMO MPHUBECTU KOMIUIEKCHBIE U
JeUCTBYIOIME 3HauYeHHs. Bo Bcex cilydasix CUMTaTh, YTO B3aWUMOMHIYKIIMEH MEXIy
BETBSIMU DJIEKTPUUECKON LIETTH MOXKHO MPEeHEeOpeUb, a BCE DIEMEHTBI CXEMbI UJICaTbHBI.

[Ipumep BapuaHTa 3aJaHHUS:

BerBb 1 ITapameTpsl Harpy3Ku ITapamerps! nctounuka S/1C

HallpaBJICHUE TOKA B
et R, Om L, M['H C, Mx® | Hampasnenue | E, B o, ° f, T

1—2 100 12 11
1-3 12 3—1 80 16 23
1—4 22 22 15
2—4 15 56 39
2—5 82 56
3—4 51 56
3—6 39 3—6 40 -22 23
45 47 33 11
4—6 20 12 16
4—7 10 47 91
57 18 7—5 60 30 23
6—7 36 6—7 40 75 23

CxeMa 3JIeKTpHUUECKOH LIeTH, coJiep kalnas 7 y3/10B U 6 He3aBUCUMBIX KOHTYPOB, IIPEJICTaBIIeHA B BUE TaOIHIBI (110
BapuaHTaM), KaXJasi CTpOKa KOTOPOI ONMMCHIBAET MapaMeTpbl COOTBETCTBYOLIEH BeTBU. B crondue 1 yka3aHbl 3a1aHHbIE
HaTpaBJIEHUS TOKOB B BETBAX, COSAUHSIONINX COOTBETCTBYIOIIKE Y31bl. [lapaMeTpbl Harpy304YHbIX CONPOTUBICHUN B
BETBSX CXEMBI IIPEJCTaBJICHBI B CTONIONAX 2-4, a mapaMeTpsl HaeaibHbIX HcTouHUKOB D/IC — B cTonbuax 5-8 (B cTonbue 6
yKaszaHo aelicTByromiee 3HadyeHne JJ1C ncrouHuka, B ctonodue 7 — ero HavanbHas Qasa B rpaaycax, a B croiuoue 8 —
JUHEHAas 4acToTa)



5. OHEHOYHBIE MATEPHUAJIbI U151 TPOBEJEHUS TEKYIIEI'O
KOHTPOJIA, TIPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanu3zanunsa koMneTeHui

1 Komnerenumusi OIIK-2 Cnocoben dopmynupoBaTh 3anauu  1mpodecCuoHaNbHON
JESTEIPHOCTY HAa OCHOBE 3HAaHUW MNPOPUIBHBIX pa3[eloB MaTEMAaTUYECKUX U
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH (MOIYJIEH)

HanmenoBanme HHAWKATOpa JOCTHXKCHUA

Hcnonb3yemMblie cpeacTBa OLICHUBAHUS

KOMIICTCHIIMN

OIIK-2.7 [IpoBoguT U3MEPCHHMS | 3a4eThl, 3alluTa JadopaTOpHOW paloTHI, 3amuTa
bu3nveckux  BENWYMH,  paboTaeT  C | HHIUBUAYAILHOTO JOMAIITHETO 3aJIaHu,
KOHTPOJIbHO-U3MEPHTEIIbHBIM cobecenoBaHue

00OpYJIOBaHUEM,  OCYIIECTBIIICT  BBIOOD

TEXHUYECKHX CPEICTB JUISl U3MEpPCHUM

XapaKTEPUCTHK MPOJYKIUU M TPOIECCOB,

MIPUMEHSIS 3HAHUA B oOnactu

QJICKTPOTCXHUKHU U 3JICKTPOHUKHU

5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA JJIA IPOMEKYTOYHOMH aTTeCTAlluN

IIpomexyTouHasi aTTecTamusi OCYIICCTBIICTCS B KOHIIC YeTBEPTOro cemMecTpa
W3YYCHHS JUCIHMILIAHBI B JOpMe 3a4eTa U IO0CIIC 3aBEPIICHUS U3YUCHUS TUCITUILUTHHBI
B KOHIIC MSAITOT0 ceMecTpa B popMe 3a4era.

5.2.1. IlepevyeHb KOHTPOJILHBIX BONPOCOB (TUMOBBIX 3a1aHU) A5 3a4eTa

Bonpocs! m1i1st noArOTOBKHU K 3a4eTy 4 ceMecTp

AIEKTPUYECKUX
nernei MoCTOIHHOIO
TOKa

Ne /i HanmenoBanmne Copep:xaHrie BOIPOCOB (TUTIOBBIX 3aJaHUIA)
pazzena IUCIMILUIUHBI
1. OCHOBHBIE TTOHSITHUSA OCHOBHBIE 3Tarbl Pa3BUTHS DJICKTPOTEXHHUKH.
AIEKTPOTEXHUKHI OCHOBHBIE TIOHSTHS U OMPEEICHUS TEOPUH IICKTPUUECKUX IETEH.
DNEeMEHTHI AJIEKTPUUEeCKuX Iienei. CXeMbl JIEKTPUYECKUX IIeTeH.
DKBUBAJICHTHBIE CXEMbI UICTOYHUKOB AJIEKTPUIECKOM IHEPTHUH.
3akonbl Oma, Kupxroda, Jlxoyns-JleHila U uX TpUMEHEHUE s
pacyera v aHaliu3a JIEKTPUUYECKUX LETEeH.
2. Teopus nuHENHHBIX CBsi3b MEXJy TOKOM M HANpsSKEHUEM B OCHOBHBIX 3JEMEHTax

BJIEKTPUYECKUX LIETIEH.

CrniocoObl coelMHEHUsI AIIEMEHTOB 3JeKTpuueckux uenel. IlpaBuna
SKBUBAJICHTUPOBAHUSI. [IpeobpazoBanue MACCHUBHBIX
TPEXIOJIFOCHUKOB.

Knaccudukamms >5eKTpudecKkux 1mernen.

DHeprusi ¥ MOIIHOCTD B ANEKTPUUECKUX IensAX. bananc MoutHocTei.
Pacuer  osnekTpuueckux ~— Lened  METOAOM  SKBUBAJEHTHBIX
npeoOpa3oBaHuil.

Pacuer anekTprueckux 1enei MeTo oM KOHTYPHBIX TOKOB.

Pacder snekTpuyeckux menei MeToI0M y3JIOBBIX HaNPSKEHUH.
Pacuer  snexkTpuueckux — mened = METOJAOM — HKBHUBAJIEHTHOTO




Ne i/t

HanmenoBanue
paszena IUCIUILIMHBI

ConeprkaHue BOIPOCOB (TUIIOBBIX 3aaHUH)

reHeparopa.
Pacuer anexTpuuecKux menei MeTo1oM AByX Y3JIOB.
Pacuer anekTpruuecKux menei MeTo1oM HaJIoKEHHUSL.

DneKTpudecKue 1enu
IIEPEMEHHOTO
CHUHYCOHM/IAJILHOTO
TOKa

DneKTpuueckue Iend MEPeMEHHOTO CHHYCOMJAIBHOTO  TOKa.
[IpeumymectBa u HepoctaTku. [lomyuenue cunycompansHoit DJ1C.
Cnsur da3.

CunycouanbHbIN TOK. Bennuunbl XapaKTEepU3yIIue,
CUHycoMIalbHbIN TOK. McTounuku cunycouganbHbix 3/]C u TOKOB.
JlelicTByIOIIME W CPEOHUE 3HAYEHUS CUHYCOMJAJIbHBIX BEJIMYHH
(toka, DJIC, mHanpsokenus). Koabdummenr — aMIiuTymasl,
kod(purmeHT hopmal.

Y CTaHOBUBIIMNCSA PEXUM B IENU MEPEMEHHOTO CHHYCOMIAIbHOTO
TOKa C MOCJIe0BaTeNbHBIM coeinHenrneM aneMenToB R, L u C.
KomriekcHpli (CHMBONIMYECKU) METOJT pacueTa ey NepPeEMEHHOT0
CHUHYCOMJAJBbHOrO TOKAa. BekTopHble nuarpammel. KomiuiekcHbie
COIIPOTHBIIEHUE M TPOBOAMMOCTh. 3akoHbl Kupxrodpa m Oma B
KOMIUJICKCHOU (popme.

MomHOCTh B 1LIETIM NEPEMEHHOTO0 TOKAa. AKTHBHAs, PEaKTHBHas U
nonHas MomHOcTH. Kosdduuuent momuoctu. TpeyronpHuk
MOIITHOCTEH.

bananc MOIIHOCTH B 1ETSIX CHHYCOUAAIBHOTO TOKA.

Pe3oHaHcHBIE sBIEHMS B  OJNEKTpUYECKUX Lenax. Pe3oHaHc
HanpspkeHui. [lonsatue 1o6poTHOCTH.

Pe3oHaHCHBIE SIBIEHUS B 3JIEKTPUUECKUX LensiX. Pe3oHaHC TOKOB.
YacToTHbIE XapaKTEpUCTUKHU AJIEKTPUUYECKUX Leneil (Ha mpumepe
RLC-uemn).

Bomnpock! AJ1st TOATOTOBKH K 3a4€Ty 5 CEMECTp

Tpexda3zubie
ANEKTPUYECKHUE IIeTH
IIEPEMEHHOT0 TOKa

OcHoBHbIE CTIOCOOBI COEAMHEHNSI TPUEMHHUKOB B TpeX(pa3zHbIX
cucreMax. [Ionarue Helitpanu. @a3HbIe U JIMHEWHBIEC TOKU U
HaIpPsDKEHNUS.

Pacuer cuMMETpUYHBIX U HECUMMETPUUYHBIX TpeX(a3HbIX Lemei,
BKJIFOUEHHBIX 10 CXEME COEIMHEHUS 3BE€3/a-3B€3/1a C HEUTPAIBbHBIM
IIPOBOJIOM.

Pacyetr cuMMeTpUUHBIX U HECUMMETPUUHBIX Tpex(a3HbIX LemneH,
BKJIFOUEHHBIX 10 CXeM€E COeIMHEHNS 3Be3/ia-3Be3/1a 0€3 HEeHTPaJIbHOTO
MIPOBO/IA.

CrniocoOb1 60pbOBI ¢ HECUMMETPHEH HaNPsHKEHUH B TpeX(a3HbIX
ANEKTPUYECKUX LenAX. Ponb HEUTpaJIbHOTO MPOBOJA.

OOpBIB ¥ KOPOTKOE 3aMbIKaHHE (ha3bl IPHEMHUKA PU
CUMMETPUYHON U HECUMMETPUYHOMN HarpysKe.

Pacuer Tpex(azHoil AMeKTPHUUECKON 1ENH PU COSAMHEHUH
TPEYTrOJIbHUKOM.

MomHocte B Tpex(dasHbix cuctemax. M3mepeHue aKTUBHOU




MOIITHOCTH B TpexdaszHoi cucteme. IlepekmoueHne morpeduteneit
CO 3BE€3/Ibl B TPEYTOIBHHUK

IIepexonubie
IIPOLIECCH] B

OmpenenieHne  NEpPeXOAHBIX  mporeccoB.  [IpuHykJIeHHbIE U
CBOOOJIHBIE COCTABJISIIONIME TOKOB M HampspkeHui. OOmwuid myTh

JIMHEWHBIX pacuera IMEpPEeXOJHBIX IPOLECCOB B  JJIEKTPUUYECKUX  LEMsX
IEKTPUUECKUX KJIACCUYECKUM CIIOCOOOM.
Lernsx OmnpeneneHue  IMOCTOSIHHBIX ~ WHTETPUPOBAaHUS  IIPU  pacyere
MIEPEXO/IHBIX IPOLECCOB B  DJIEKTPUYECKMX  LENAX. 3aKOHBI
KOMMYTAalUH.
IlepexonHbie mpouEecchl B JJIEKTPUYECKOM LENH, COCTOSALIEH W3
IIOCJIEI0BATEIILHO COCIMHEHHBIX 3JIEMEHTOB R 1 L.
Ilepexoanble mpouecchl B 3JEKTPUYECKOM LENM, COCTOSILEH W3
II0CJIeI0BATENbHO COeIMHEHHbIX 31eMeHToB R u C.
Ilepexoanble mporecchl B 3JEKTPUYECKOM LEMH, COCTOALICH U3
MOCJIe10BaTeNbHO COeIMHEHHbIX A1eMeHTOB R, L u C.
[IpaBuna Kupxroda u 3axkon Oma B oniepaTopHoii popme.
OnpeneneHre SKBUBAJICHTHBIX ONEPATOPHBIX CONPOTUBICHUN IpHU
[IOCJIEZIOBATEIbHOM, [APAJJIEIBHOM U CMEIIAHHOM COEJUHEHHUU
[IPUEMHMKOB 3JIEKTPUUECKOI SHEPTUU.
Pacuer mepexogHBIX IMPOLECCOB B AIEKTPUYECKUX  LIEMIX
OIIEPATOPHBIM METOJIOM.
Beenenue B OcHOBBl  30HHOH Teopuu  TBepaoro Tena.  OcoOeHHOCTH
JIEKTPOHUKY. [OJYIIPOBOJIHUKOB ~ II0  CPaBHEHHIO C  NPOBOJHUKAMHM U
DNEKTPOIPOBOHOCTD | AUAICKTPUKAMHU.
MOJIyIIPOBO/IHUKOB [TonynpoBOAHUKH. [TpoBoaMMOCTH MOJTyPOBOIHUKOB.
KonuenTpanus HOCUTEJIEeH 3apsI0B. CoOcTBeHHbIE
MOJIyIIPOBOIHUKH.
ITpumecHsle nonynpoBogHUKH. [TomynpoBoAHUKY p-THIIA.
ITpumecHsle nonynpoBogHUKH. [TomynpoBoAHUKY n-THIIA.
I'enepanuss u  pekoMOMHamMs Tap HOCUTeNeH 3apsga B
MIOJIyIIPOBO/IHUKAX.
KoHnuenTtpauun HOCHTEJEN 3aps70B B MIPUMECHBIX
MOJIypoBOAHUKaX. JpeiigoBbiii 1 1 Py3MOHHBINA TOKH.
[TonynpoBOAHUKOBBIE | DIEKTPOHHO-ABIPOUHBIM Mepexoa. DHepreTudeckas aAuarpamMma p-n
TTOTBI nepexo/a.
[TonynpoBoaHuKOBBIN AuoA. p-N-niepexon. CTpykTypa p-N-nepexona.
OO6pazoBanue p-n-nepexona.
[TorennmaneHbIit Oapbep P-n nepexona. CMmelieHne p-n nepexosa.
[Ipsimass BeTBb BOJBT-aMIIEPHOM XapaKTEPUCTUKHU P-n TMepexoja.
[ToTentnmanpHbIi 6apbep.
OOpaTHas BETBb BOJIbT-aMIIEPHOI XapaKTEepUCTUKU P-n mepexoaa.
[Ipo6ou p-n-nepexoza. JlaBuHHBIN TPOOOH.
[IpoGou p-n-nepexona. TyHHENbHBIHN MPOOOIL.
EMxocTh p-n-nepexona.
bunonsipuble bunonsipubie  TpaH3uctopbl. CTpyKTypa, THUIOBl  OUIOJSPHBIX
TPaH3UCTOPHI TPaH3UCTOPOB.

bunonsipubie Tpanzuctopsl. [IpuHuun padoTsl. Pexxumsl paboTh.




CxeMbl BKJIIOUEHHS OUTOJSIPHBIX TPaH3UCTOPOB. CXema BKIIIOYCHHS
¢ o0meit 0a3o0ii.

CxeMbl BKJIIOUEHHS OUMOJISIPHBIX TPaH3UCTOPOB. Cxema BKIIOYCHUS
C OOILKUM SMUTTEPOM.

CxeMbl BKJIIOUEHMSI OUMOJISIPHBIX TPaH3UCTOpPOB. Cxema BKIIIOYECHUs
C 00LIMM KOJJIEKTOPOM.

VYcunutenpHble CBONCTBA OUIOISIPHOIO TPAH3UCTOPA.

CraTuueckue  XapakTEepUCTHKH  OUIOJSAPHBIX  TPaH3UCTOPOB.
BxonHble XapaKTEpUCTUKH.

CraTuueckue  XapakTEpUCTHKH  OWNOJSPHBIX  TPAH3UCTOPOB.

BrIXonHbIE XapaKTEPUCTUKHU.

5.2.2. IlepevyeHb KOHTPOJIBLHBIX MATEPHAJIOB
JJIAL 3AIUUTHI KYPCOBOI'0 MPOEKTa/ KYpCOBOil padoThI
He npenycMoTpeHO y4eOHBIM IIaHOM

5.3. TunoBble KOHTPOJIbHBIE 32]aHUA (MATEPHAJIbI)
JJI51 TeKYILIero KOHTPOJISA B ceMecTpe

Texkymuii KOHTPOJb OCYIIECTBIsieTCSs B TeueHue 4 cemecTpa B (dopme
co0OeceToBaHUs BO BpeMs MPOBEJCHUS MPAKTUUECKUX 3aHSITHM, BBITIOJHEHUS U 3aIUTHI
nabopaTopHbIX paboT; B TeyeHHEe 5 cemecTpa - B ¢dopme coOeceoBaHUSI BO BpeMs
MIPOBEICHUS MPAKTUUYECKUX 3aHATUN, 3alIUTHI JTA0OPATOPHBIX PAa0OT U BBINOJIHEHUS U
3aIUTHI paCYETHO-TPAUUECKOTO 3a/1aHHUS.

IIpyMepbI THIIOBBIX BONIPOCOB M 33/1a4 /IVIsl NPAKTHYECKHUX 3aAHATHI
4 cemecTp

3amaua 1
B cxeMe onpenenuTh SKBUBAJICHTHOE CONMPOTHUBIIeHHE, eciid R1=2 Om, R;=4 Owm,
R3 =2 OM, R4:1,2 Om

”EL{R.}_T_{R;}_L mwml_ﬁ

3agayva 2
Onpenenuts BXxomaHoi Tok menu (cxema), ecau E=30B, R;=3 Om, R,=7 Om, R3=10
OM,R4=6 OM, R5=6 OMm

O

Rs
Rl RE R_'; Rl-




3amaua 3
JUIs 1[end IOCTOSHHOTO TOKa Ha CXEME OIPENeIuTh TOKH BETBEH IO METOIY
KOHTYPHBIX TOKOB

3amaua 4
B cxeme usBectHbl cieayromme napamerpol: E;=10B, E;=5B, R1=2.4 OM, R>=1,4 Owm,
R3=0,8 Om. OmpenenuTh TOKH BETBEH METOAOM Y3JIOBBIX IMOTEHIUANOB. [IpoBepuTh
pacyeT ¢ MoMOIIIbI0 0ajgaHca MOUTHOCTEN

R+ l'rl.i

3amada 5
JlaHa cxema ¢ IByMsl y3jaMu, ONIPEACIUTh MeXKy3710Boe Hanpskenue Ui

o

3amaua 6

Ompenenure KOMIUIEKCHOE CONMPOTHBIIEHHE AneMeHToB, ecian R2=20 Owm, R3=40 Owm,
L1=64MmI'n, L3=128MmIH, C2=159 MxD



3amaua 7
PaccunTaTh METOJIOM KOHTYPHBIX TOKOB B KOMILICKCHOW (hOpME TOKH M HAINPSDKEHUS B
BeTBAX, ecan RI1= 13 Om, R2=20 OmM, R3=0 Owm, L1=32mI'H, L2=0, L3=207mIH,
C1=159 mx®, C2=315 mx®, C3=109 mMxD

- 2 Ry &
-— W , -
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A
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.l!r: -Irq'!-
3amgauda 8

PaccuntaTh METOAOM Y3JIOBBIX TOTEHIIMAIOB B KOMIUIGKCHOH (opMe TOKH U
HanpspkeHus: B BeTBsX, ecnmu R1= 13 Om, R2=20 Om, R3=0 Om, L1=32mI'H, L2=0,
L3=207MmI'H, C1=159 mx®d, C2=315 mMx®, C3=109 mMxD

3amgauga 9
Jlana menb, rae w3BecTHBl 3HaueHus (asueix OJIC Ea, Ep, Ec u Benuuwmnb

conpoTuBieHUN Harpy3ku Z1, Z2, Z3. Onpenenuth TOKM BCEX BETBEU ISl JaHHOMU
CXEMBI

Y
N

—_— [1:|R e

3amaua 10
Hana muenb, rae wus3BecTHbl 3HadeHus (aszHbix DJIC Ea, Ep, Ec u Benuuunb
conpoTuBiaeHu Harpy3ku Z1, Z2, Z3. OnpenenuTh TOKH BCEX BETBEH I JTaHHOMN
CXEMBI




3amaua 11
Jlana  cuMMeTpuuHas  L€nb, I[A€  U3BECTHBI  3HayeHnus  Qasmoro  IJIC

E :%JEE'*”“ =70,71B

A

I,=07e* A

u (a3HOro TOKa , (pa3HOrO HampsOKEHUsT Ha

7. =5058%""% R UJ = lSE;I.;.‘-
PE3UCTUBHOM OJJICMCHTC ~ #4 s HA MHIYKTHBHOM OJICMCHTE ’ a

U. =655""B
€MKOCTHOM 3JICMCHTEC e . Ompenenuts aKTUBHYK0 W PEAKTUBHYIO

BbIPa0aThIBAEMY0 MOIIHOCTU UCTOYHUKOB DJIC U CpaBHUTH UX C CYMMOM aKTUBHBIX U
PEaKTUBHBIX MOIIHOCTEN NTACCUBHBIX JIEMEHTOB.

T

R L

0

:_-’_WV_\_

R L
3amaua 12
Jlana snexrpudeckas nemnb. [lapametpsr snementoB r1=24 Owm, r2=20 Owm, r3=80 Owm,
L=0,01I'n. Hampsixenue ucrounnk U=100 B. OmpenenuTs TOKH B BETBAX CXEMBI B
MIEPEXOTHOM TPOIIecce KIACCHUYECKUM METO/IOM pacyera.

ONON:



1

3amgaya 13
OnpenenuTh TOK Yepe3 KaTyIIKy WHIYKTUBHOCTHU B IIETIA OTIEPATOPHBIM METOIOM

_}/ r L

IIpuMepsbI THIIOBBIX BONIPOCOB s 3amuThl U/13

1. Yro mpencraBisier coOOM CHHYCOMIAIbHBIA TOK, U KaKUMHU BEJIUYMHAMU OH
XapakTepuszyeTcs?

2. Yo Takoe neicTBytomiee 3HaueHue Toka? Kak oHo onpenensiercs?

3. Uto Takoe MHIYKTUBHOE U EMKOCTHOE COTIPOTUBIICHUS M OT YEr0 OHM 3aBHUCST?

4. Kak BblUHCHS€TCS TMOJHOE CONPOTHUBICHHE HEPA3BETBICHHOM  LEMU
CUHYCOUJAIBHOTO TOKa?

5. Kak Briuncnsiercs AeicTByrolee 3HaU€HHE TOKA B LIETIH C MOCIEI0BATEIbHBIM
COEIMHEHHEM PE3UCTHUBHOI0, EMKOCTHOTO M MHAYKTUBHOTO 3JIEMEHTOB?

6. Kakue BUIBI MOIIHOCTH B IETSAX CHHYCOMIAIBLHOTO ToKa Bam m3BecTHBI? UTO
OHM XapaKTEPU3YIOT U KAK paCCUUTHIBAIOTCA?

7. Yrto Takoe KO3(PPUIUEHT MOITHOCTH IIENMU CUHYCOUIATBLHOTO TOKAa M MOYEeMY
HY’KHO CTPEMUTBCS K €T0 MOBBIIIECHUIO ITPU MOTPEOICHUN ANEKTPUIECKON SHEPTUU?

8. Kakum J0mKHO OBITh COOTHOLIEHHWE HWHIAYKTUBHOIO U  €MKOCTHOTO
COMPOTHBIIEHUHM, YTOOBI TOK B Iiemu omepexan HampsbkeHue? IloscHure 310 mpu
IIOMOILI BEKTOPHOM 1HarpamMMBel.

9. B ueM COCTOMT CYIIHOCTh KOMILUIEKCHOTO METOJa pacueTa 3JIEKTPUUYECKUX
uenei cu"ycouganbHoro Toka? Kakue ¢Gopmbl mpeacTaBieHUss KOMIUIEKCHBIX YHCEN
Bawm u3BecTHbI?

3amura JjadbopaTopHbIX padoT

B nmaGoparopHoM NpakTUKyMe 1O JUCUUIUIMHE TMPEACTABICH MepeyeHb
Ja0opaTopHbIX padoT, 0003HAUEHBI IENIh U 3aJa4d, HEOOXOJIUMbIC TECOPETUUECKUE U
METOAMYECKHE YKa3aHus K paboTe, MPUBEAEH TNOPAIOK BBINOJIHEHUS pPaOOThI,
CoJIepKaHUE OTYETA U MIEPEUYEHb KOHTPOJIBHBIX BOIIPOCOB.

3amuTa J1a0OpaTOpPHBIX pabdOT BO3MOXKHA TIOCJIE MPOBEPKHU MPABUIBHOCTH
BBITIOTHEHUST paboThl W  O(OpMIIEHUS OT4YeTa. 3aluTa MPOBOAUTCI B (popMme
co0eceloBaHUsl TPEMOAaBaTENsl CO CTYACHTOM IO TeMe JIabopaTOpHOW paboThI.



[IpumepHBIii TepeYeHb KOHTPOJIBHBIX BOMPOCOB JUISl 3aIIUTHI JIAOOPATOPHBIX pPaboT
MIPECTABJICH B Ta0JIUIIE.

Ne Tema KoHTposbHBIE BOITPOCHI
nabopaTopHOH
paboThI
1. | UccnenoBanue 1. Kakoe mwanpasnenne DJIC, HampsokeHHs W TOKa  CUHTAETCS
PEKUMOB pabOTHI | TOJIOKUTEIBHBIM?
U METOJIOB 2. Kak npaktuuecku onpeaenuTs NojaoxuTenbHbie Hanpasienus I/C, Toka
pacuera Y HaIPSKEHUS B AJICKTPUYECKOM 11enu?
JIMHEHHBIX 3. Kak popmymupyercs 3akon Oma Jij1s ydacTKa ey U I BCeH 1enu?
DJIEKTPUYECKUX 4. Kakue pexumbl paboThl 2JEKTpUIEeCcKOi nenu Bam n3BectHb1?
neneun 5. Kak mpaktuueckn omnpenenutbh OJIC HCTOYHHMKA W €ro BHYTpPEHHEE
MTOCTOSIHHOTO conpoTusiieHue?
TOKa C IByMS 6. Chopmynupyiite nepBoe u Bropoe npasuia Kupxroda.
HMCTOYHUKAMHU 7. Kakoe coeauHeHHE pE3UCTOPOB HA3BIBAETCSl  IOCIEA0BATEIbHbIM,
S/C MapajuieIbHbIM U CMEIIAHHBIM?
8. Kak HaliTH 5SKBUBAJCHTHBIC COMPOTHBICHUE H MPOBOAMMOCTH IIPU
MOCIIEZI0BATEIHLHOM U MapajieIbHOM COeTMHEHUH PEe3UCTOPOB?
9. Kak HailTu S5KBUBAJICHTHOE COMPOTHUBIICHHE MOCTOBOM CXEMBbI?
10. B ueM cOCTOHT CYyIIHOCTh METO/Ia KOHTYPHBIX TOKOB?
11. 3anummre ypaBHeHUs OajaHca MOIIMHOCTEH JUIsl 3aJaHHOM CXEMBbl
ANEKTPUYECKON LIETTH.
2. | Onpenenenue 1. Yro mpexacraBnsieT co00i CHHYCOMAANBHBIN TOK, M KAKUMHU BEIMUYMHAMU
[apamMeTpoB OH XapaKTepuzyercs?
ANEKTPUYECKOM 2. Uro Takoe aeiictByromiee 3Hauenue Toka? Kak ono onpenensiercs?
1enu 3. Uro Takoe WHIYKTUBHOE M €MKOCTHOE COMPOTHUBJICHHS M OT YE€ro OHU
IIEPEMEHHOTO 3aBUCAT?
TOKa C 4. Kak BblYUMCISETCS TIOJHOE CONPOTHBICHUE HEPa3BETBICHHOW LEMU
MOCJIeIOBATENbH | CHUHYCOMJAIBHOTO TOKA?
bIM coeluHeHHeM | 5. Kak  BbluMcnsieTcss JeicTByrollee 3HAayeHHWE ToKa B LENU C
KaTyLIKH MOCJIEIOBATEIbHBIM ~ COCJUHEHUEM  PE3UCTUBHOIO, E€MKOCTHOTO U
WHJyKTUBHOCTH, | WHAYKTHBHOTO DJIEMEHTOB?
pe3ucropa u 6. Kakue BBl MOIITHOCTH B LIETIAX CHHYCOMAAIBLHOTO Toka BaM n3BecTHBI?
KOHJIEHCaTopa. UTo OHU XapaKTepU3yIOT U KaK pACCUYUTHIBAIOTCSA?
Pe3onanc 7. Uro Takoe KOX(PGUIMEHT MOIIHOCTU ILEMU CHHYCOMAAIBLHOTO TOKa M
HaIpsHKEHUH. Mo4YeMy HYKHO CTPEMHUThCA K €ro TMOBBIIICHUIO TP MOTPEOJICHUH

ANEKTPUUYECKON SHEPTUU?

8. [Ipy KakoM YyCJIOBUM BO3HHUKAET PE30HAHC HANPSOHKCHUH B IICTH
CHUHYCOMIaNbHOTO TOKa? UeM XapakTepusyeTcs 3TO sBIcHHE?

9. O0OBsICHUTE, KaKyl0 OINACHOCTh MOXET TIPEACTABIATh
HAMPSDKEHUH B DNIEKTPUIECKHX Tersix?

10. KakuMm JI0MKHO OBITH COOTHOIICHWE HWHIYKTHBHOTO WM €MKOCTHOTO
COTPOTUBIIEHUH, YTOOBI TOK B IIeNU omnepexain HanpsikeHue? [losicaure 310
MIPH IIOMOIIIY BEKTOPHOM JTHarpaMMBbl.

11. B wmemnu cuHycoumganpHOro Toka wyactoron f = 50 T c
MOCJICZIOBATEIPHO BKIFOUYCHHBIMHA KATYIMIKOH M KOHJACHCATOPOM HMeEET
MecTo pe3oHaHc. OmpenenuTs HalpsHKEHUE Ha KaTyllke W KOHACHCATope,
ecmm U =20 B, R =10 Om, C = | Mk®. Bpluuciute MHIYKTHBHOCTH

pe30HaHC

KaTyIIKU.
12 B dYemM COCTOMT CYIIHOCTh KOMIUIEKCHOTO MeETOJa pacyera
NIEKTPUUECKUX  Lened  cuHycomnmanpHoro Toka? Kakume  Qopmbl

MpEACTABJICHNA KOMITIJICKCHBIX YHCEII Bawm u3BecTHBI?
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3aoauu
K 3agaHHOW  2JNEKTpPUYECKOM  LeNM  NPHIOKEHO CUHYCOMJAIbHOE

nanpsxenne U(t) = U, - sinwt ¢ wmseecrnoit ammmrymoin U, wu
yactotoii f. B COOTBETCTBMM C BapUAHTOM CXEMbl M YHCJICHHBIMH
3HAYEHUSAMM €€ DIEMEHTOB HEOOXOIUMO:

_ paccuMTaTh MTHOBEHHOE 3HaueHHe Toka I(T) B Hepa3BETBICHHON YacTH

CXEMBI;

- ONpEeNeNHTh MMOKa3aHus BOJILTMETPOB V1 U V7,

- paccuuTaTh  NOJIHYK), AKTMBHYK) M  PEAaKTUBHYK)  MOLIHOCTH,

noTpediiseMble TaHHOM LIETbIO.

CxeMa 2JIeKTPUUECKOM 1enu

[Ipeanocne Cxema

TSt nudpa
mmdpa

0
1
i(t) R, R,
— C
i u(® J ? C, —/ -1

i(®) R; G

,z’ Py .
3 u(t) é’; R, % "
P .
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M, R




Ne Tema KoHTponbHBIE BOPOCH!
nabopaTopHOU
paboThI
UucieHHbIC 3HAYCHHSI TAPaMETPOB DJIEMEHTOB CXEMBI M BXOJIHOTO
HaIpsHKEHUS
Ilocne L
JHAS Rl, Rz, R3, M}l‘ Lz, C1, Cz, Um, f,
nudpa Om Om Om " ml'H MK®D MKD B I'
mudpa
1 30 60 100 40 90 70 90 100 50
2 20 100 20 80 80 30 60 200 100
3 50 60 40 10 10 40 50 300 400
4 90 | 100 | 80 | 20 | 30 5 5 40 | 800
5 40 20 60 30 40 5 10 30 400
6 30 100 20 10 20 10 20 60 800
7 40 70 80 40 60 50 80 80 50
8 90 60 90 90 90 30 80 102 100
9 D] 5o | 100 | 30| 10| 20 | 10 | %0 | 400
o | 10| 70 | 00| | 60 | 40 | 50 | D] 50
3. | Onpenenenue 3a0auu
TapaMeTpoB . Bapuant 3amanusi BeIOMpaeTcss CTYACHTOM IO JIBYM IMOCIEIHUM Ludpam
SMeKTpHIHeCcKon 3aUETHOW KHWKKH: HOMEP CXEMBI — IO JBYM TOCICIHUM IUdpaM; HOMEp
Letu YHUCIICHHBIX JaHHBIX — TOCICHHSS Iudpa IACIUTCA Ha 5 M OCTaTOK JacT
TICPEMCHHOTO HOMEp BapuaHTa, HaMpUMep, €CIM B 3a4eTHOW KHUXKKe Imudp
ToKa ¢ 3akaHuMBaeTca Hudpamu 58, TO U3 TaOIUIBI BHIOMPAETCS BApUAHT CXEMBbI
TOCHCAOBATCIRH 5660, 1 BapuaHT 3 YHMCIEHHBIX 3HAYEHHUH (OCTaTOK OT JeneHus § Ha 5
BIM COE€TMHEHHEM 3
KaTyIIKH paset 3).

y B BapuaHTax 3aaHMil KCHONB3YETCS CHUMBOJIMYECKAs 3allUCh, KOTOpas
MHIYKTHBHOCTH, 0TOOpa)kaeT KOH(UTypaluio CXEeMbl JJIEKTPUYECKOW LENU B JIOTMYECKOH
pesuctopa 1 dbopMe, OCHOBaAaHHO Ha CUMBOJIAX anreOpsl JJOTHKU. Ecu B cxeMe Havamo u
KOHJIEHCATOpA.

Peszonanc TokoB.

KOHEIl JJIeKTpHuecKor 1enu (cMm. puc. 3) oOo3HadeHb OykBamu a u b,
YCIIOBHO HA3bIBAEMBIMH TIOJIKOCAMU CXEMBI, TO JIOTHYECKOE COIEpPIKAHUE
—
5TOW IeNU TPEJACTABISIETCS B BHUJE a(RIRQ E)b. Hamnpasienne DJIC
MCTOYHHKA K MOJIOCY 3a[[a€TCsl CTPENKON HaJl CUMBOIIOM E.
E:

@_Qb

Puc. 3. Cxema 371eKTpHYECKON LEeTH

Jlornueckas (I)OpMa MNpEACTaBJICHUA BHCKTqueCKOﬁ OcIu, H306paH(CHHOﬁ

Ha puc. 4, sanmmmercs B sune M(L, + C; + E;)n.
L

Y Y Y
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Puc. 4. Cxema 31eKTpUUECKOH 1IEeTTH

[Ipumep npeoOpa3zoBaHMsA JOTHUECKOTO H300paKEHUS CXEMBbl IIEH B €€
rpaduyeckoe nzobpaxenue. [IycTh cxema 3JIeKTpUYECKOW Ienu 3a/aHa B
BUJIC:
— —— —
a(Rs+ R,E;bR,)dR,E c(Rsh + J5R;)a.

Tornma rpaduyeckoe H300pakeHHE CXEMbI UMEET BUI:

Re
[ ]
| I
E>
a R2 b R4 d

Rs Rs R:

Js
@ c @
Puc. 5. Cxema seKTpUueCcKOi 1enu

B cooTBeTcTBUY ¢ BapaHTOM 3a7aHUsI HEOOXOIUMO:

- HAYePTHTh CXEMY OJJIEKTPUYECKOW Lenu C OOO03HAYCHUSMH Y3JIOB U
AIIEMEHTOB BeTBeH, cobmoas TpedoBanus ECK/;

- OIPENETHUTh U COCTABUTh HEOOXOIMMOE YHCIIO YPaBHEHHUH IO MpaBUIIaM
Kupxroda mis onpeneneHuss TOKOB BO BCEX BETBSIX CXEMbI (HE perias
cucTemy);

- MNPUMCHUB OAWH M3 MECTOJOB pacycTa, ONPCACIUTH KOMIIICKCHBIC U
NeHCTByIOIlME 3HAUYEHUS TOKOB BO BCEX BETBSIX CXEMBI; 3alMCcaTh
BBIPpAXKCHUSA JIsI MTHOBCHHBIX 3HAYCHWH TOKOB,

- ONpeAeuTh KOMITJIEKCHbIE OTEHIIMAJBl BCEX TOYEK CXEMbI U IMOCTPOUTh
TonorpaUUuecKyr0 AuarpaMmy 1M, COBMEIIEHHYIO C BEKTOPHOM
JMarpaMMoi TOKOB;

- COCTaBUTh OajaHC MOIIHOCTEHN B CHMBOJIMUYECKOH opMme.

Cxema BHGKTpI/I‘{eCKOﬁ OCIu

Howmep BapuanTa CxeMa dJIeKTPUIECKOM 1enu
01-05 a(EC15_1:+ RoLy + E{R;Cy ) b
0610 a (E{RyL, + CE} + E4L4R, )b
11-15 a(R,L,C, + EIL,C, +ER3EJb
16 - 20 a(L,E{C, + RyL,E} + E{C,R;ES ) b
2125 a(ER1C1+ER:E+LEECE}b
26— 30 a (E{L,EY + EJR,L, + E4C;E5 ) b
31-35 a (E{R\E} + R,C,E] + E{C3R, )b
36 — 40 a(L,6 + ER:L:E+ER3]b
41-45 a(RyL,E] + R,L,C, +Ecaﬁjb




Tema KoHTponbHBIE BOPOCH!
nabopaTopHOU
paboThI
46 — 50 a(ClElEi“—I-EﬂL EY +Ryl;)b
5155 ( EE’”—I—RE.-l—RLE)b
6165 (R ElC, +EILEV+1 cagfjb
66 — 70 a (L,E{R, + RyC,E] + RyLoE{) b
71-75 a(L,E] RE} + C,E] EJ + L3R, )b
76 - 80 a (E{R,E] +R,L,+ EJR;CsEY ) b
81 -85 a(E] LE) + L, + E{RsC; ) b
86 — 90 (LEE + L,C,R, + ER;Ey ) b
91-95 a(cRE] + L, E:f+53£.3c]
96 — 100 a(E} Ey'Ly +R,L,C,E] + E[C,E} )b
UucneHHbIe 3HAYCHUS TTApaMETPOB DJIEMEHTOB CXEMBI
Bapuant 1 2 3 4 5
L1, MI'H 6 7 5 4 8
Lo, MI'H 5 10 10 12 20
L3, M['H 6 7 5 4 8
C1, MxD 10 5 7 6 8
Co, Mx® 7 10 6 5 7
Cs, Mx® 10 5 7 6 8
R1, Om 30 20 40 60 50
Rz, Om 10 5 20 40 10
Rz, Om 50 80 40 70 60
ELB | 100007 | 14e0%° | 80e)% | 25617 | 16el”°
El.B | 16e199 | 20009 | 16e/3%° | 100e/%%° | 5014
E;,B | 20e] | 10e)%%° | 75¢)9" | 75eJ9° | 50e 3V
Ef.B | 30el” | 500137 | g0el®” | 25e%° | 16elY”
£, B | 50037 | 50009 | 25e0%5° | 14147 | 106190
E5,B | 50e)% | 16e)9% | 5010 | 60eI® | 207
f, T'n 50 50 50 50 50
1. HaueptuTe mnpsMyl0 BETBb BOJBT-aMIEPHONW XapaKTEPUCTHKH JIUOJA.
HccnenoBanue Onummre ee.
PeXUMOB paboThl | 2, Yto Takoe HOTEHUMANbHBIA Oapbep B P-N mepexone? OT4ero oH
Anona U | Bo3HUKaAET?
CTaOMINTPOHA. 3. Hauepture 0OpaTHYIO0 BETBb BOJBT-aMIEPHOW XapaKTEPUCTUKU THOJA.
OOwbscHure ee.
4. Onumure 0COOEHHOCTH MOJTYIPOBOIHUKOB P-THUIIA.
5. OnummTe 0COOEHHOCTH MOIYTPOBOIHIUKOB N-THIIA.
6. Kakue Bugsl mpoboeB P-n nepexona Bam n3BecTHbI?
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7. OnumuTe NPUHIUT ISHCTBHS CTAOWIUTPOHA.

8. TlpuBenuTe nmpuMep UCMOIB30BAHUS TUOJIOB.

9. Hauepture cxeMy OJHOIOJYNEPHOMAHOTO BhIIpsAMHUTENS. ONUIINATE ee
pabory.

10.Haueptute cxeMy ABYXIOIYHNEPUOTHOTO BBIIpAMUTENs. ONUIINATE ee
pabory

5.4. Onucanne KpUTEPUEB OLEHUBAHUS KOMIIETEHIMI M IIKAJIbI OLlEHUBAHUS
[Ipy npoMexyToyHOUM arTectanuu B (PopMe 3aueTra HUCHOJb3YeTCs ClIeayroliast

mKaja OOCHUBAHUA: 3a4TCHO, HC 3a4TCHO.

KpI/ITCpHHMI/I OLCHUBAHUI I[OCTI/I}KGHI/Iﬁ MOKa3aTeJIen SIBISIOTCS:

HanmenoBanue Kpurepuii onienuBanus
TIOKa3aTelIst
OLICHHUBAaHUS
pe3ynbTaTa 00y4eHus
IO TUCIUILINHE
3HaHUs 3HaHME TEPMHUHOB, IOHATUH, 3AKOHOB M METO/I0B pacyeTa JIMHEHHbIX
IEKTPUYECKHE 1IETIN IIOCTOSTHHOT'O TOKA U IEPEMEHHOI0 CHHYCOUJAJIbHOTO
TOKa, TpeX(pa3HbIX Lieneil IEepeMEHHOT0 TOKa
O0BeM OCBOCHHOT'0 MaTepuasa
[los1HOTa OTBETOB HAa BONPOCHI
YeTKOCTh U3JI0KEHNS] M MIHTEPIIPETAlUU 3HAHUM
Ymenus Br16op MeTosa pacyera 3J€KTpUYECKOH 1IeTU Ha OCHOBE aHAJIN3a
MIPUHIUITAAIBHOMN 3JIEKTPUYECKON CXEMBI
Pacuer 31ekTpudecKoi 1enu BhIOpaHHBIM METOJI0OM
[IpoBepka nmpaBUIBHOCTH pacyeTa JICKTPUUECKON LENH, aHAJIU3 MTOIYYEHHBIX
pe3yabTaTOB
Haspixu COopka 31eKTpUYECKOI LIeNH, pyKOBOJICTBYSICh IPUHIUITHAIbHBIMU
JIEKTPUYECKUMHU CXEMaMU.
Bb160p TEXHUUECKUX CPEJCTB, MPOBEAECHUE U3MEPEHUN IIEKTPUUYECKIX
BEJIMYMH, aHAIN3 NIOJIYYEHHBIX PE3YJIbTATOB
OI_ICHKa IpernoAaBaTCjiicM  BBICTABJLICTCA  HMHTCTPAJIbBHO C y‘-IéTOM BCEX
rokazatTeJiei u KpUTCPHUCB OLICHUBAHUSI.
Ouenka chopMUPOBAHHOCTH KOMIIETCHITUHN IO TTOKA3aTENI0_SHAHUSL.
Kpurepnit YpoBEHb OCBOEHMSI U OLICHKA
HC 3a4TCHO 3a4TCHO

3HaHWEe TEPMUHOB, TIOHATHH,
3aKOHOB M METOIOB pacyera
JIMHEHHBIX SJIEKTPHUYECKHE IICTTH
ITOCTOSTHHOT'O TOKa M
MEPEMEHHOI'0 CHHYCOUIAIBHOTO
TOKa, TpexX(ha3HbIX IeTei
MIEPEMEHHOT'0 TOKA

HenocrarouHslii ypoBeHb
3HAHWM TEPMUHOB,
ONpeNeTICHUH, TOHATUH;
HE3HaHUE CYILECTBYIOIINX
METOJ/IOB pacyuera JIMHEUHbIX
UIEKTPUYECKHE TIETTH
MOCTOSIHHOTO TOKA U
MEPEMEHHOTO CHHYCOUIATBHOTO
TOKa, Tpex(a3HbIX IeneH
MIEPEMEHHOT0 TOKa

3HaeT TepMUHBI U OTIpe/IENICHH, HO
JIOITyCKAeT HETOYHOCTH
(OpMYITHPOBOK.

MEPEYNCIIAET BCE U3YUEHHBIE METOIBI
pacuera 3JeKTpUIECKUE LT
MOCTOSIHHOTO TOKA ¥ IEPEMEHHOT O
CHHYCOUAIBHOTO TOKA, TpeX(azHbIX
1ieren NepeMEeHHOT0 TOKa

O6BeM OCBOCHHOTO MaTepHaa

He 3naeT 3HaUMTEIBHON YacTH
MaTepuaia JUCHUILUINHBI

3HaeT TOIBFKO OCHOBHOM MaTepral
JUCTIATUTAHBI

IlonHOTa OTBETOB HA BOIIPOCHI

He naet oTBeThl Ha
OOJILIITTHCTBO BOITPOCOB

OrtBeuaer Ha JOITIOJTHUTCIIBHBIC




BOINPOCHI

YeTKOCTh U3JIOKEHUS 1
UHTEpHpETaluy 3HAHUM

He CHUCTCMHO nus3jgaract
Marcpuali, HC MTOATBCPKAACT
TCOPETUIYCCKUC CBCICHUA
MAaTEMAaTHYCCKUMHA

BBIpOKEHUSIMU, TpaduKamMu

H3maraeT B JOorndeckom
MTOCJIEIOBATENLHOCTH, TTOATBEPKIAET
TEOPETUUECKHUE CBEIICHUS
MaTeMaTHIECKUMHU BBIPOKCHUSIMH,

Orenka chopMUPOBAHHOCTH KOMIICTCHIIUH 110 TTOKA3aTeII0 Y menus.

Kpurepuit YPpOBEHb OCBOEHHS U OlLIEHKA
HE 3a4TEHO 3a4TEHO
Bri6op MeTofa pacuera | He ymeer BeIOMpaTh METOT AHanmu3upyeT NPUHIUIAATBHYIO
JNIEKTPUYECKON  IemW  Ha | pacyera 3JIeKTPHYECcKOH IemH, JIEKTPUIECKYIO CXeMY U BEIOMpAET
OCHOBE aHa/IM3a | HE YMeeT aHaJTM3UPOBATh HauboJee yIo0HbIHN s
MPUHIUITHATBHON MPUHIUITHATBHYIO [IOCTaBJICHHOM 3aJ]aul METOJ pacueTa

BHCKTpHQCCKOﬁ CXCMBbI

IEKTPUYIECKYIO CXEMY

SHGKTqueCKOﬁ TOCIH IIOCTOSAHHOI'O U
NEPEMEHHOI'0 TOKa

Pacuer anexkTpuyeckoi nenu
BBIOpaHHBIM METOJIOM

He ymeer BBIONHATH pacyeT
TOKOB B BETBSIX 3JEKTPUUYECKHUX
neneu ITOCTOSTHHOTO u
MIEPEMEHHOTO TOKAa HH OJHUM M3
METO/IOB; HE yMeeT
paccunThIBaTh TpexdasHble
JNEKTPUYECKOM  Lemu  IOpH
pa3IYHOM XapakTepe Harpy3Ku
B HOPM&JIBHOM H aBAPUHHOM
pEKUMAX

BrimonHsieT pacyer TOKOB B BETBSAX
3JEKTPUYECKUX Ieneld MOCTOSHHOIO
W TEPEeMEHHOTO TOKa BbIOpPaHHBIM
METOAOM;  YMEET  PacCUUTHIBATH
Tpexda3Hble 3JEKTPUUECKUE IICeTH
IIPU Pa3IMYHOM XapakTepe Harpys3Ku
B  HOPM&JIbHOM U  aBapUHHOM
pexxumax

IIpoBepka NpaBUILHOCTH
pacuera 3JeKTpUYECKOU 1enH,
AHAJIN3 IMMOJTYYCHHBIX
pE3yIBTaTOB

He 3naet cioco6oB npoBepku
MIPaBUIBHOCTH pacyera
3JIEKTPUUECKUI LIETIH, HE
CIOCOOEH aHAIIM3UPOBAThH
IIOJIy4YE€HHBIE PE3YJIbTATHI U
BBISIBJISITH OIIMOKH B pacyerax

BeInonHsAeT MpoBepKy NMPaBHIBHOCTH
pacuera 3IeKTPUUECKO LEMu,
COCTaBJISIET OaTaHC MOIIHOCTH JIIS
nernei NOCTOSHHOTO U TIePEMEHHOTO
TOKa, aHAJIM3UPYET MOJYYCHHBIC
PE3yIBTATHI, ONIPEAETSET
MOTPENIHOCTh PACYCTOB

Ouenka cpopmupoBa

HHOCTH KOMITETEHIIMH 110 ITOKa3aTento Haesvixu.

Kputepuit

YpoBEHb OCBOEHHS U OLICHKA

HC 3a4TCHO

3a4TCHO

COopKa 371eKTpUYeCcKOH LenH,
PYKOBOJCTBYSICh
MPUHLMITHATEHBIMH
3JEKTPUIECKIMH CXEMaMHU.

He 3HaeT ycioBHBIX
0003HaYEeHUH I€MEHTOB
JJEKTPUYECKUX LIENEl, HE yMeeT
YUTaTh IPUHLIUIINATIbHBIE
CXEMBI, HE UMEET HaBbIKa
COOPKH DJICKTPUUECKUX Lenel

be3 Tpyna uuraeT npuHIUNUAIBHBIE
3JEKTPUYECKHE CXEMBI, 6e3 Tpyna
BBITIOJTHSET COOPKY AJIEKTPUIECKUX
Leren, IpoBepsieT uxX
paboToCcTIOCOOHOCTh

Br100p TeXHHYECKHX CPEJICTB,
MIPOBEJICHUE U3MEPEHUI
JIEKTPUYECKUX BEIUYMH,
AHAJIU3 NOJIyYEHHBIX
pe3yIbTaTOB

He 3HAET 0CcOOeHHOCTEH
TEXHUYECKUX CPEeICTB
M3MEPEeHHUS AIEKTPUIECKHIX

BEJIMYMH, HE YMEET BBHIOUPATH U
MOJIKITIOYATh
3IIEKTPOU3MEPHUTEIBHBIE
nprudOpbI

3HaeT 0COOEHHOCTH TEXHUYECKUX
CPEJICTB U3MEPEHUS IIEKTPUIECKUX
BEJIUYMH, BIaJ€eT HaBbIKAMH
HpI/IMeHeHI/ISI
3JIEKTPOU3MEPHUTEIIbHBIX IPHOOPOB;
yMeeT aHAIM3UPOBATh TIOJTYYCHHBIE
pe3yJIbTaThl U3MEPECHUN U
COITIOCTAaBJIATH UX C paC‘-IeTHI)IMI/I
3HAYECHUAMU




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHE

6.1. MaTepuajbHO-TeXHHYECKOe o0ecreyeHune

HaumeHoBaHMe crielMalIbHBIX TOMEIEHUHN U
MIOMEILEHUH JIJIsl CAMOCTOSITENIbHOM paOOThI

OcCHaIlEHHOCTD CIIENUaJIbHBIX TOMEIEHUN U
MOMEIICHUH JIUIsl CAMOCTOSATENbHOM paboThl

VYyebnas  ayautopus Uil MPOBEACHUS
JIEKIIMOHHBIX 3aHITHI

Crnenuanu3upoBaHHas MeOeb;
MYJIbTUMEAUNHBIN IPOEKTOP, IEPEHOCHOU
9KpaH, HOYTOYK

VueOHast  ayauTopus
n1abopaTOPHBIX pabor,
TEKYIIEro KOHTPOJIS,
aTTeCTalluu

Ul TIPOBEICHUS
KOHCYJIbTallUH,

MPOMEKYTOUHOMN

Crienmanu3nupoBaHHas MeOerb.
Crienmanu3upoBaHHas nabopaTopus
AIEKTPOTEXHUKHU U DJIEKTPOHUKH, OCHAIIICHHAs
YHUBEPCATbHBIMUA JTAOOPATOPHBIMU CTCHIAMU
HTII «Ilentp» - «DNEKTpOTEXHUKA U OCHOBBI
AJIEKTPOHHUKWY»,  YHUBEpCAJIbHbIE  Yy4YCOHBIC
CTEHJBl 1O DIEKTPOTEXHHKE U OCHOBaM
anekrporuku HTI[ — 01.00.000.
CrneuuanusupoBanHoe  oOopyaoBaHue:
ocummiorpader:  GOS-620, GRS-6052A,
nudpoBeie  BombTMETpH:  B7-38, 03515
Ne53909, mmudpossie mynabTHMeTpel M890D,
amnepmeTpbl 9525, 2514, renepatopsl [3-
112/1, 13-102, ycumuremm:  [3112/1,
WH(QOpPMALMOHHBIE  CTEHJbI,  KOMILUICKTHI
COEJIMHUTENIbHBIX ITPOBOIOB

YuranabHbII 3a1 OnoOIMOTEKU
CaMOCTOSITENIbLHOM pabOThI

JUIA

Crienmanu3upoBaHHas me0enb;
KOMIIBIOTCPHAA TCEXHHUKA, IMOAKIIOYCHHAA K
cetn «MHTepHeT», wuMeromas IOCTYN B
AJIIEKTPOHHYO MH(}OPMaLIMOHHO-
00pa3oBaTeNIbHYIO Cpey

6.2. JInueH3uoHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrPaMMHoOe
o0ecreuenue

[lepeueHp NUIIEH3HOHHOTO MMPOTPAMMHOTO
obecrieueHus.

PexBu3UTHI MOATBCPIKAAOIICTO JOKYMCHTA

Microsoft Windows 10 Koprioparusnas

Cormamenne ~ Microsoft  Open  Value
Subscription V6328633. CoramieHue
nerictBurenbHo ¢ 02.10.2017 mo 31.10.2023).
Horosop MOCTaBKHU I1O
0326100004117000038-0003147-01 oT
06.10.2017

Microsoft Office Professional Plus 2016

Cornamenne  Microsoft  Open  Value
Subscription V6328633. CornamieHue
nericreurensHo ¢ 02.10.2017 mo 31.10.2023

Kaspersky Endpoint
«Crannaptabiii Russian Edition»

Security

CyOnuuen3uonnsiii  goroop Ne 102 ot
24.05.2018. Cpok MACHCTBUS JUIECH3UHA JIO
19.08.2020

I'paxnancko-npaBoBoit Jlorosop (KoHTpaxT)
Ne 27782 «llocraBka mpoJyIeHMsI TIpaBa
nonb3oBanus (muren3un) Kaspersky Endpoint
Security or 03.06.2020. Cpok geiicTBus
munensun 19.08.2022r.




4 Google Chrome CBobogHo pacnpocrtpansiemoe [1O cormacHo
YCIIOBHUSIM JIMIIEH3UOHHOTO COTJIAIICHHSI

5 Mozilla Firefox CBoboxno pacmpoctpansiemoe [1O cormacho
YCJIOBHSIM JIMIIEH3HOHHOTO COTJIAIICHHS

6.3. [lepeueHb yueOHBIX U3IAHUI U YU1eOHO-METOAMYECKHX MATEPHAJIOB

1. barypa M.II. Teopus saeKTpudecKUX 1eneil [ DNeKTpoHHbIN pecypc] : ydeOHHK
/ MLIL. Batypa, A.Il. Ky3uenos, A.Il. KypyneB. — DneKTpoH. TEKCTOBbIE JaHHbIC. —
Munck: Bemmimias mkona, 2015, — 607 ¢. — 978-985-06-2562-5. — Pexum
nocryma: http://www.iprbookshop.ru/52136.html

2. benoycoB A.B. DneKkTpoTeXHHMKa W AJIEKTPOHHKA [DJIEKTPOHHBIH pecypc] :

yueOHoe nocobue / A.B. benoycoB. — DJeKTpOH. TEKCTOBbIE JaHHBIE. — benropo:
benropoackuii rocy1apCTBEHHbIM TEXHOJIOTMYeCKUu yHuBepcureT uMm. B.I'. Illyxosa,
O9bC ACB, 2015. — 18 ¢ — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/66690.html

3. TeopeTnueckne OCHOBHI JIEKTPOTEXHUKHU. YacTh 1. YcTaHOBUBIIIHECS PEeKUMBI
B JIMHEUHBIX DJICKTPUUECKUX IEMAX [DIEKTPOHHBIN pecypc]| : yuebHoe nocobue / B.M.
JmutpueB [u 1p.]. — DIEKTpOH. TEKCTOBble aaHHble. — Tomck: Tomckuii
rOCyJIapCTBEHHBIN YHHUBEPCUTET CHUCTEM YMPABJICHUS U PAAUOIICKTpoHUKH, 2015. —
189 c. — 2227-8397. — Pexum mocryna: http://www.iprbookshop.ru/72189.html

4. Pacyer pa3BETBIECHHON AJIEKTPUYECKOW IIEMU CHHYCOMJAIBLHOTO TOKa C

HECKOJNbKMMHM HcTOYHMKamMu JJIC B yCTAaHOBUBIIEMCS PEXKHUME: METOAUYECKUE
yKa3aHUs K BBITTOJIHCHHIO pacueTHO-Tpaduueckoil paboThl MO MUCIMIUIMHE O0O0IIas
ANeKTpoTexHuka u anekTpoHuka/ coct.. A.C. ConparenkoB, O.B. Ilapamyk. —
benropoxa: M3a-so BI'TY, 2015. — 99 c.

5. AmueB W.M. DnexTpoTeXHUKA U DIEKTPOOOOPYJOBaHUE [DIEKTPOHHBIN
pecypc] : crnpaBoyHUK. YueOHoe mocobue s By3oB / M.M. AnueB. — DNEKTpoH.
TekcToBble qaHHbie. — CapatoB: By3oBckoe obpaszoBanue, 2014. — 1199 c. — 2227-
8397. — Pexxum noctyna: http://www.iprbookshop.ru/9654.html

6. beikoBckas JI.B. Tpéxdasupie nemm [DACKTPOHHBIH pecypc| : ydeOHOe

nocobue / JI.B. boikoBckas, H.FO. YmakoBa. — DIeKTpOH. TEKCTOBbIE JaHHBbIE. —
OpenOypr: OpenOyprckuii rocyaapctBensbiit yaupepceutet, 9bC ACB, 2015. — 112 c.
— 978-5-7410-1214-7. — Pexxum noctyna: http://www.iprbookshop.ru/52337.htmi

6.4. IlepeyeHb MHTEPHET PeCYpPCOB, PO ecCHOHAIBLHBIX 0a3 JaHHBIX,
HH(POPMALMOHHO-CIIPABOYHbBIX CHCTEM
1. EnuHoe okHO pocTyna K uH(OpMaAIMOHHBIM pecypcaM. Teopernueckas

AIIEKTPOTEXHUKA [DnexTponHsIit pecypc]. — Pexum J0CTyTA:
http://window.edu.ru/catalog/resources?p _rubr=2.2.75.30.7. — 3aryiaBue ¢ 3KpaHa.
2. Onextpuk-PRO.  MudbopmanvoHHBIA  pecypc  TOCBAIIEHHBIA  TeMe

AIEKTPUYECTBA, ANEKTPUUECKOW HHEPruu, Mpodeccuu 3JIEKTPUKa, dIEKTPOTEXHUKE U
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T.. [Onexrponnsiii pecypc]. — Pexum nmoctyma: http://electrikpro.ru/index.php —
3arnaBue ¢ SKpaHa.

3. Dnextpux-Uudpo [DIIeKTpOHHBI pecypc].- Pexum JOCTyIA:
http://electrik.info/ — 3arnaBue ¢ sxpana.

4. Ounain DnekTpuk [DnekTpoHHBIA pecype].- Pexxum moctyma: http://online-
electric.ru — 3arnmaBsue ¢ sKpaHa.

5. BECTU B DJIEKTPOSHEPI'ETUKE [DnexktponHblii pecypcl.- Pexum
nocryna: http://vesti.energy-journals.ru/ — 3arnasue ¢ sxpaHa.

6. [IpombiieHHass SHEpreTHKa [DIEKTPOHHBIA pecypc].- Pexum gocryma:
http://www.promen.energy-journals.ru/index.php/PROMEN — 3armiaBue ¢ sxpaHa.

7. DHepreTuk [DnekTpoHHBI pecypc]. - Pexum gocryma: http://energy-
Journals.ru/journals/energetik/ — 3arnaBue ¢ s3xpaHa.

8. UnTennexTyanbHbId IEHTp - HayuyHas OubOiuoreka uM. E.M. OBcsHkuHA
[ DJIEeKTPOHHBII pecypc]. - Pexum JOCTyIIA:
http://library.narfu.ru/rus/EResources/predmet-ukaz-el-res/Pages/elektroenergetika.aspx
— 3aryiaBue ¢ SKpaHa.
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7. YTBEPXKJIEHUE PABOYEN ITPOT'PAMMBI

PaGouass mnporpamma yTBepxkaeHa Ha 20 /120 Y4EOHBIM TOJ

0e3 u3MeHEeHU! / ¢ H3MEHECHHUSMH, JTOITOJTHCHUSIMHI

[TpoTokon No 3acenanus kKadeapsl OT « » 20 r.

3aBenyromuii kadeapoi

noamics, PO

JlupekTop nHCTUTYTA

noamucs, DO





