OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCITIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPEIKICHUEC

BBICIIECTO O6p&30BaHH5[

«MpKyTCKUI TOCY1apCTBEHHBIN YHUBEPCUTET MTyTEH COOOIICHUS»
KpacHosIpcKHil HHCTHTYT 7KeJI€3HOI0POKHOT0 TPAHCIIOPTA
— ¢unman denepanbHOTO rocyJapCTBEHHOTO OI0KETHOTO 00pa30BaTEeIbHOTO YUPEKICHUS
BhICIIero oOpa3zoBanus «MpKyTCKuil rocyJapCTBEHHBIN YHUBEPCUTET IyTel COOOIIEHUS»

(KpVDKT UpI'YIIC)

YTBEPXJEHA
IPHKA30M PEKTOpa
ot «07» mroust 2021 1. Ne 80

b1.0.32 DJieKTPOTEeXHUKA U 3JIEKTPOMEXaHUKA
paboyas mporpamma JUCIHUIIINHbI

CrrermanbHOCTh — 23.05.06 CTpoUTENBCTBO KEIE3HBIX TOPOr, MOCTOB W TPAHCIIOPTHBIX TOHHEIIEH

CHGI_[I/IaJ'II/ISaLII/ISI — CTpouTensCTBO MAaruCTPaAIbLHBIX JKEJIE3HBIX JOPOT

KBanudukanus BeIMyCKHUKA — HHXKEHEP IMyTel COOOIICHUS

®opma u cpok 00yueHus — 5 neT oyHas Gopma; 6 et 3aounas Gpopma

Kadenpa-pa3zpadorunk nporpammsl — CHCTEMbI 0OeclieYeHus IBHKCHHS OE3]I0B

OO0m1ast TpyAOEMKOCTb B 3.€. —3
Yacos mo yueoHomy riany —108

Ounas popma 00yueHust

DopMbI IPOMEIKYTOUHOU ATTECTALMH B CEMECTpax/Ha Kypcax
ouHasi popma oOydeHus: FK3aMeH 4 cemecTp
3a04Has popma 00ydeHHUs: IK3aMeH — 3 Kypc

Pacnpeueﬂeﬂne YacoB JMCHHUILIMHBI IO CeMecTpam

Cemectp

Yucmo HCICJIb B CEMCCTPC

Bun zanatuit

AyauTopHasi KOHTaKTHasi padora
10 BMIAaM Y4eOHbIX 3aHATHI

— JICKIOMHU

— IpaKTHYECKHE (CEeMHUHAPCKUeE)

— 1abopaToOpHBIE

CamocrosiTesibHast padoTa

IK3aMeH

HTroro

4
17 Hroro
Yacos no YII | Yacos mo YII
51 51
17 17
17 17
17 17
21 21
36 36
108 108

3aounas ¢opma odyueHust

PacnpesesieHne 4acoB THCIMILIMHBI 0 Kypcam

Kypc 3 Hroro
Bun zanatuit Yacos no YII | Yacos mo YII

AyauTopHasi KOHTAKTHas padora 12 12
10 BUAaM y4eOHbIX 3aHATHI
— JIEKIIANA 4 4
— MpaKkTHYecKHe (CeMUHapCKue) 4 4
— nabopaTopHbIe 4 4
CamocrosiTenbHast padora 78 78
IK3aMeH 18 18
3auer - -

Hroro 108 108

* B ¢opme I1I1 — B popme npakTHIECKON MOTOTOBKH.

KPACHOSPCK



Pabouas mporpamMma JIUCHMIUIMHBI pa3paboTaHa B COOTBETCTBHHM C (eaepaTbHbIM
roCyJapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHJAPTOM BBICIIETO O0pa30BaHMs — CHEIHUATIMTET IO
cnenuanbHOCTH 23.05.06 «CTpOUTENBCTBO KEJNE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHEJEI,
YTBEPXKIEHHBIM MTprKa3zoM MunoopHayku Poccun ot 27.03.2018 r. Ne218.

IIporpamMmmy cocTaBuiI:
KaHJ. TCXH. HAyK, JOLICHT JL.N. Kyiixo

Pabouas mporpamma paccMOTpeHa U 0,100peHa I UCIIOIb30BaHuUs B y4eOHOM ITpoIiecce Ha
3aceqaHuK Kadeapsl Ha 3acemanuu Kadeapbl «CrucTeMbl 00eCIeUeHHs JIBHKCHHS», MPOTOKOI OT
«29» maprta 2021 1. Ne 8

3aB. kadenpoii, K.T.H., TOIEHT 0O.B. Konmakos

COI'TTACOBAHO

Kadenpa «CTpouTennbeTBO KeIe3HbIX JOpor» MpoTokolt ot «09» ampens 2021 1. Ne 9

3aB. kadenpoii, kauz. ¢-M. HayK, JOILIEHT K.M. Mopo3



1 LIEJIA U 3AJJAYM OCBOEHM S JUCLIUILINHBI

1.1 Henau AMCUMILTAHBI

1 dopMupoBaHNe 3HAHUH, YMEHUIA U KOMIIETCHIINI B 001aCTH 3JIEKTPOTEXHUKH, HEOOXOAUMBIX B ITPO(ECCHOHATHLHON
JIeSITeIbHOCTH CIIELIUANINCTA, a TaKXke 0a30Bas MOJATOTOBKA AJIS YCHENIHOIO U3y4eHUs CIIeLUAIbHBIX JUCIUITINH.

5 Ocy1ecTBUTh OCBOSHHE (PU3NYECKUX SIBICHUH, IOJIOKEHHBIX B OCHOBY CO3aHUsI U (PYHKIIMOHUPOBAHUSI CHCTEM
ANIEKTPOCHAOKEHHS M PA3THYHBIX JJIEKTPOTEXHUUECKHX YCTPOMICTB.

1.2 3apaum AMCHHIIIHHBI

1 [IpakTHueckn 0cBaMBaTh METO/IBI PACUETa PEXKUMOB PaOOTHI SIMEKTPUIECKUX M MATHUTHBIX IIETEH.

5 OcBanBaTh OCHOBBI IPAKTUYECKON PabOTHI IO COOPKE IITEKTPUIECKIX CXEM M U3MEPEHUIO Pa3IMIHBIX
EKTPOTEXHUIECKNX BEITUINH

1.3 ]_le.m, BOCIIMTAaHUSA U 3a1a4YH BOCIIHTATEJIbHOM paﬁon,l B paMKaXxX ITMCHUIIIMHBI

Lens BocimTanust 00y9aOMNXCS — PA3HOCTOPOHHEE Pa3BUTHE TMIHOCTH OYAYIIETO KOHKYPEHTOCIIOCOOHOTO
CHEIHAINCTa C BHICIINM 00pa30BaHNEM, 00JIaJafONIET0 BBICOKOH KyIbTypOi, HHTEIUIUT€HTHOCTHIO, COIIHANBbHON aKTUBHOCTEIO,
KayecTBaMU Ipa)<aHMHA-TIaTPHOTA.

3ajayn BoCIHUTATENBEHON paboThl C 00yYaIOIUMHUCS:

— pa3sBUTHE MUPOBO33PEHHS M aKTYaJIN3alNs CUCTEMbI 0a30BBIX IEHHOCTEH JINYHOCTH;

— MpHOOIIEHNE CTYACHYECTBa K 00IIeYeI0BeYeCKMM HOpMaM MOPai, HAlIMOHAIBHBIM YCTOSIM U aKaIEMHUYSCKUM TPaJHLHIM;
— BOCHUTaHUE YBa)KEHUS K 3aKOHY, HOpMaM KOJUIEKTHBHOW *HW3HH, Pa3BUTHE IPaXKTaHCKOW M COLIMANBHON OTBETCTBEHHOCTU
KaK BayKHEHIIIeH 4epThl IMUHOCTH, IPOSBIIAIONICHc B 3a00Te 0 CBOCH CTpaHe, COXpaHEHUHU YeI0BEUECKOM IUBUIIN3AIIH;

— BOCIIUTAHHE MOJIOKUTEIEHOTO OTHOLICHUS K TPY/Y, Pa3BUTHE NOTPEOHOCTH K TBOPYECKOMY TPy, BOCIIUTAHUE COL[HAIBHO
3HAYUMOM LIEJIeYCTPEMIICHHOCTU U OTBETCTBEHHOCTU B I€JIOBBIX OTHOLIECHUSX;

— o0ecreueHre pa3BUTHS IMYHOCTU U €€ COLMATIbHO-TICUX0JIOTHYECKO MOAIePKKH, POpMHUPOBAHKE IMYHOCTHBIX KA4ECTB,
HEOOXO0ANMBIX 111 3 PEeKTUBHOM podecCHOHaNBHON ESITENEHOCTH;

— BBUIBJICHUE U MTOJAEPIKKA TAJIAHTIMBBIX 00yJaromuxcs, GOpMHPOBaHHE OPTaHM3aTOPCKUX HABBIKOB, TBOPUYECKOTO
MOTEHIMAJIa, BOBJICYEHHE O0YJAIOIIMXCS B POLIECCHI CAMOPA3BUTHS U CaMOpeaIn3any

2 MECTO JMCIIAIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeOGoBaHnus K NpeABaApPUTEIbHON NOATOTOBKE 00y4aroLIerocs

JucunmirHa onMpaeTcs Ha colepKaHue clieAyomux yaeOnsix aucrumine: 51.0.07 «Matematukay, 51.0.08
«Mudpopmarukay, 61.0.11 «Duzuxa»

2.2 I[HCIII/IHJ'[I/IHLI U NMPAKTUKU, JJIS1 KOTOPbLIX U3YYCHUE JAHHOM M CUMIIIHHBI
HeOﬁXOHﬂMO KakK npejamecrBsymomiee

1 B1.0.22 OcHOBHI TE€OpUHU HATEKHOCTH

2 b1.0.42 TexHonorust 1 MeXaHU3alLUs COIEPIKAHUS KEJIE3HOJOPOKHOTO IMyTH




3 IINTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS 11O ANCHUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUS
OBPA30BATEJILHOI NPOI'PAMMBI

Koa 1 HamMeHOBaHHe
KOMIETEeHIHHN

Koa u HaumMeHoBaHue
HHIUKATOpa
JTOCTHKEHHSI KOMIIETEeHIUH

Ilnanupyemble pe3yJbTaThl 00y4eHHsI

OIIK-1. Cnocoben
penaTh HH)XCHEPHBIE
3a1a4y B
po¢eCCHOHATBHOM
NeATEeTIEHOCTH C
UCIIONB30BaHUEM
METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4e€CKOTO
aHaIM3a u
MOJICTTUPOBAHHUS

OIIK-1.2 [TpumeHsieT METOIBI
TEOPETHIECCKOTO H
SKCIEPUMEHTAILHOTO
HCCIIEOBaHUS OOBEKTOB,
IIPOLIECCOB, SBJICHUH,
MPOBOJIUT PKCIICPUMEHTBI IO
3aJaHHOM METOUKE U
aHAITM3UPYET UX PE3YIIbTAThI

3HaTh:

- OCHOBHBIE TOJIOXKEHUS TEOPUH U IPAKTUKU pacyeTa
oHO(a3HBIX U TpeX(Pa3HBIX MICKTPUICCKUX IICTICH;

- YCTPOMCTBO, MPUHIIUIIBI PAOOTHI AJCKTPUICSCKUX MAIIHH U
3NIEKTPOOOOPYIOBAHUS;

- TUTIOBBIC CXEMBI JJICKTPOCHAOKEHUS CTPOUTEIBHBIX O0BEKTOB;
- OCHOBBI 3JIEKTPOHUKHU U BJIEKTPOU3IMEPEHU ;

Ymers:

- COBMECTHO CO CIEIHAINCTAMU-3JICKTPUKAMH BEIOUPATH 1
HCIIONB30BaTh JIEKTPO0OOPYIOBAHNE U CPEICTBA MEXaHHU3AIINH,
TIpUMEHsIEMbIC Ha CTPOUTEIHHBIX 00BEKTAX;

Baangernb:

- HaBbIKaMU IPUMCHEHUSA COBPEMECHHBIX METOAOB
MPOEKTUPOBAHUS U PacueTa CUCTEM MHKEHEPHOTO, B TOM YHCIIE
ANEKTPUIECKOTO 000PYI0BAHMS 31aHUH, COOPY>KEHUH,

HACCJICHHBIX MCCT U TOPOJOB.

4 CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

Kog

HaunmenoBanmue pa3enoB, TeM
U BU/I0B PadoThI

Ounas popma

3aounas popma *Kon

Ceme
cTp

Yacel Yacel HHIUKATO

Jek

Ce pa

Mec JTOCTHIKEH
Jlek | IIp | Jao | CP usi

P KOMIIETEH
oun

Op | Jlad | CP

1.0

Pa3pea 1. OcHoBHEBIE
3aKOHBI YJIEKTPOTEXHUKH

OIIK-1.2

11

Beenenue. Llenu u 3amaun
Kypca uIealn3upOBaHHEIC,
TTACCUBHBIC JIEMEHTBI CXEM
3aMeIICHUS: PE3UCTHBHBIMN,
WHIYKTUBHBIA €MKOCTHBIH.
WneanmsupoBaHHbIC
AKTUBHBIC 3JIEMEHTHI CXEM
3aMEIIICHUS: HICTOYHHK
HAMPSKCHUS, HICTOYHKK TOKa,
yIpaBJsieMbIC HCTOUHUKH.
CxeMbI 3aMeIIeHUS pealbHBIX
MACCUBHBIX M AKTHBHBIX
3JIEMEHTOB. 3aKOHBI
Kupxroga. Knaccuduranus
ANEKTPHUYECKUX IIeTei

1.2

JIuneitHble 25IeKTpUUECKHe
uenu (JIDL) n ux cBoiicTaa.
[IpuHIUIBI CyIepHIO3UIINH,
KOMIIEHCAIIMH, B3aUMHOCTH.
Pacuer JIDII ¢ HECKOJIIBKUMH
HWCTOYHUKAMH: METOJI 3aKOHOB
Kupxroda, meTon y310BbIX
MTOTEHIIUAJIOB, METOJT ABYX
Y37I0B, METOJT HAJIOKECHHS.
bananc momtHocTeit. Meton
9KBHBAJICHTHOT'O TeHEPaTOpa.




Kon

HaumenoBanue pa3aenoB, TeM
U BU/I0B PadoThI

Ounas popma

3aounas popma

Ceme
cTp

Yacel

Yacwl

Jlek

IIp

JIab

CP

Ce
Mec

P

Jlek

IIp

JIab

Ccp

*Kox
MHIMKATO
pa
JIOCTHIKEH
usi
KOMIIETEH
M

13

ITepemennsie Toku, I/C,
HanpspkeHus. [lorsrue 06
YCTaHOBHBIIEMCS
TapMOHHYECKOM TIpoIiecce.
IIpencraBnenue
CHHYCOUIATBHBIX BETHIHH
KOMIUIEKCHBIMU YU CIIAMHU.
OcCHOBHBIE METOBI pacyeTa
JIDLI B cUMBOJIMYECKOM

dbopme

1.4

IIpencraBnenue
MIEPUOTUIECKUX
HECUHYCOUAJIbHBIX BEINYUH
panom Oypee.
l'apmonmnueckuii cocras,
AMIUTUTYAHBIA U (a30BbIi
cnextpsl. OcoOeHHOCTH
pacuera JIDLI. IIpocreiimue
Y4aCTOTHO-3aBHCUMBIE
ycrpoiictBa. RC-unbrpsr 1-
T'0 ¥ 2-TO TOPSJKOB U UX
IIPUMEHEHUE.

15

IIepexonHble npoueccsl B
JIMHENHBIX DTIEKTPUUECKUX
nernsx. [Ipuunnsl
BO3HUKHOBEHHUS MEPEXOIHBIX
MIPOLIECCOB. 3aKOHBI
KoMMyTauuu. Knaccuueckuii
METOJI aHAJIM3a MPOCTEUIINX
Hernemn

1.6

Pacuer JIDI] ¢ HeckoJIbKUMHA
HCTOYHHUKAMU: METO] 3aKOHOB
Kupxroga

1.7

Mertop 1ByX y3J0B, METOJ
HalnoXeHus. bamanc
MOITHOCTEH

1.8

IIpencraBnenue
CUHYCOMNJAJIbHBIX BEJINYNH
KOMIIJICKCHBIMHU YUCJIaMH.
OCHOBHBIE METOJIBI pacyeTa
JIDL] B cuMBOIM4EeCKOM

dbopme

1.9

[IpencraBnenue
MEPUOTUIECKUX
HECHHYCOUAJIbHBIX BEJINYUH
psanom Dypee.
Tl'apmonuueckuii cocras,
AMIUTUTYAHBIA U (a30BbIiA
CIEKTPHI

1.10

3aKOHBI KOMMYTAIINH.
Kitaccuuecknii MmeTos anaimnza
MIPOCTEHIINX IEPEXOJHBIX
IIPOLIECCOB

1.11

BBoanoe 3ansatue

1.12

HCHI/I C OAHUM NUCTOYHHKOM

DJIC




Kon

HaumenoBanue pa3aenoB, TeM
U BU/I0B PadoThI

Ounas popma

3aounas popma

Ceme
cTp

Yacel

Yacwl

Jlek | Ip | Jlad

CP

Ce
Mec

P

Jlek

Ip | JIad

Ccp

*Kox
MHIMKATO
pa
JIOCTHIKEH
usi
KOMIIETEH
M

1.13

Ilenu ¢ HECKOTBKUMU
ncrounukamu DJC

1.14

ITocnenoBarensHOE
COCTUHEHNE KaTYIIKHA U
KOHJIEHCATOpa IpU
TapMOHHUYECKOM BO3ICHCTBUH

1.15

HUccrnenoBanne Tpexdaznoit
LETTH [IPH COCIMHCHUH
MIPUEMHHUKOB 3BE310i» U
«TPEYTOJILHUKOM

1.16

[TpopaboTka IeKIIMOHHOTO
MaTepuaia

1.17

IMoaroroBka k 1a00paTOPHBIM
3aHATUAM

1.18

IToaroroBka K TekyuieMy
KOHTPOJIIO

2.0

Paznen 2. OcHOBHBIE THIIBI
3JIeKTPHYECKUX MAIIMH U
TpaHc(pOPMATOPOB U
00J1aCTH MX IPUMEHEHUs

12

OIIK-1.2

2.1

[TonsiTHE 0 BONIBTAMIEPHBIX U
BeOep-aMITepHBIX
xapaktepucTukax. Oomas
XapaKTEepUCTHKA METOJIOB
pacdera HENMMHEWHBIX Leneil.
Hasnavenue u obnactu
MIPUMEHEHHS
TpaHc(hopMaTOpOB.

Y CTpOUCTBO U IPUHLIUIL
JCHCTBUS OMHO(PAZHOTO
TpaHchopmaropa.
YeTpoHCTBO M IPUHLIMIT
JercTBus TpexdazHoro
ACHHXPOHHOTO JIBUTATEIIS.
3/1C 0OMOTOK poTOpa U
cTaropa

2.2

I'paduueckuit MeTon aHaTH3a
HEJIMHEHHBIX LIENenl

2.3

OmnpenereHne mapaMeTpoB U
OCHOBHBIX XapaKTEPHUCTHK
onHO(a3HOTOo
Tpanchopmaropa

24

[IpopaboTka JEKIIMOHHOTO
Marepuaia

2.5

[ToxroToBka K 1a00paTOPHBIM
3aHATHSIM

2.6

IToaroroBka K Tekyuiemy
KOHTPOJIIIO

3.0

Pa3gen 3. OcHOBHBIEC THIIBI
U 00/1aCTH, IPUMEHEHHS
MOJIYNPOBOJHUKOBBIX
3JIEKTPOHHBIX NPHOOPOB U
YCTpOiicTB

16

OIIK-1.2

3.1

Ou3nyecKre OCHOBBI paOOTHI
p-n-nepexoxaa. Junoxapl:
TEXHOJIOTHUS U3TOTOBJIICHHUEC U




Kon

HaumenoBanue pa3aenoB, TeM
U BU/I0B PadoThI

Ounas popma

3aounas popma

Ceme
cTp

Yacel

Yacwl

Jlek | Ip | Jlad

CP

Ce
Mec

P

Jlek

Ip | JIad

Ccp

*Kox
MHIMKATO
pa
JIOCTHIKEH
usi
KOMIIETEH
M

koHcTpykuus. BAX nuona u
e€ ouue ot BAX p-n-
nepexona. bumnonspHsie
tpanrzuctopsl (BT):
TEXHOJIOTHS U3TOTOBJICHHUS,
KOHCTPYKLHS,
KkiaccuUKaIys mo ooaacTam
npumenenus. [loneBbie
tpan3ucropsl (II1T):
npuHiunsl aekcteus [T ¢
YOPaBISIOLUUM p-N-
MIEePEXO/IOM U C
H30JIMPOBaHHBIM 3aTBOPOM

3.2

OOme nmoHaTus oo
yeunurenasx. OCHOBHbIE
rnapameTpbl YCHIIUTENIEH.
Heynpansemsie u
YIpaBJIiEMbIE aHAJIOTOBBIE
Kiroun. Jlornueckue
anementsl U, NJIN, HE,
TaOJIUIIBI ICTUHHOCTH.
Mukpo31eKTpOHHas
peanu3anus JOru4ecKux
3JIEMEHTOB.

3.3

h-mapameTpbl TpaH3UCTOPOB

3.4

HccnenoBanue BOIBLT-
aMIIePHBIX XapaKTePUCTUK
TTOITYTIPOBOTHUKOBBIX
puOOpOB

3.5

Uccnenosanue kackaga
YCHUIICHHS Ha OUIIOIAPHOM
TPaH3HUCTOPE

3.6

ITpopaboTka IeKIMOHHOTO
Marepuaia

3.7

IMoaroroBka k 1ab0paTOPHEIM
3aHSITHAM

3.8

IToaroroBka K TEKyleMy
KOHTPOJIIO

4.0

Paznen 4. Meroabl
U3MepeHHUs JIeKTPHIeCKUX
¥ MarHUTHBIX BeJIMYMH,
NPUHIMIBI PadoTHI
OCHOBHBIX JIEKTPHYECKHX
MalllMH ¥ annaparoB, UX
padoyne ¥ MyCKOBBIE
XapaKTepUCTHKH

16

OIIK-1.2

4.1

H3mepeHue 37eKTpUUecKUX
BeJIMYMH. MeTpoiiornueckue
XapaKTePUCTHUKH CPEACTB
u3Mepenuil. Paboune u
ITyCKOBBIE XapaKTePHUCTUKU
ANEKTPUUYECKUX MAIIUH U
anmnaparos

4.2

OCHOBHBIE METOJIbI OLIEHKU
MOTPENIHOCTEN U3MEpPEHUI




Ounas popma 3aounas popma *Kon
Yacel Yacwl MHIMKATO
Ce pa
P crp | Jlex | Mp |JIa6 | CP Jex | Mp | JIa6 | CP us
Y KOMIIETEH
UM
Paboune xapakTepucTUKHU
43 abouure XapaKTepuc 4 2 3 2
ACHHXPOHHOTO JIBUTATEIS
W3mepenue akTUBHOM
4.4 MOIITHOCTH B IEAX 4 2 3 1
CHHYCOHJAIFHOTO TOKa
IIpopaboTka JIEKLMOHHOTO
45 | PP & 4 1| 3 1
MaTepHuaia
IToaroroBka K J1aDOpaTOPHBIM
4.6 g patop 4 2 | 3 1
3aHITHIM
IloaroToBka K TEKyIeM
4.7 A yuemy 4 1| 3 1
KOHTPOJTIO
4.8 TToaroroBska K aTrecranuu 4 5 3 6

* KOI[ HHAWKATOpa JOCTUKCHHSA KOMIICTCHIUN IPOCTABJIACTCA WJIN AJIs1 BCEro pa3acia, uin Ijisd Ka)KI[Oﬁ TEMbI UJINW IJIA
Ka)JIOT0 BHJa pabOTHI.

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsl IPOBEJEHUS .
TEKYIIEIO KOHTPO.JISI YCIIEBAEMOCTH M ITPOMEKYTOYHOM
ATTECTALIMHM OBYYAIOIUXCS MO JUCUUIIJIUHE

@oHJ OLIEHOYHBIX CPEICTB U MPOBEICHUS TEKYLIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXYTOYHOH aTTeCTalUH IO
qUcoUIIHEe: odopMileH B BuAe mpmioxeHus Ne 1 k pabodeill mporpamMMe IMCIMIUIMHBI M Pa3MEIICH B 3JICKTPOHHOU
nH(popMannoHHO-00pa3oBaTeNbHON cpene YHUBEPCUTETa, JOCTYIHOW 00ydJaromeMycst 4epes ero JMYHbIH KaOuHeT

JTUCHUILIAHBI

6 YYHEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JquTEpaTYpa

Komx-Bo 3Kk3.
ABTODBI, 3arnaBue W3znmarenscTBoO,
COCTaBUTEIIHN roJ U3IaHus B bubmmorexe/
100% onnaiiH
6.1.1.1 N.N. VBaHoB DIEeKTPOTEXHUKA H OCHOBBI JICKTPOHUKH : y9eOHUK / | MockBa : 100% onnaiin
. U. Nsanos, I'. U. Conosnres, B. f. ®dponos. - 11-e Jlans 2021
u3., crep. - Cankr-IlerepOypr ; Mocksa ; KpacHomap :
Jlans, 2021. - 736 c. on-line. - lanbook.com. -
ISBN 978-5-8114-7115-7 : B. 11.. - Teker :
3JIEKTPOHHBIN.
https://e.lanbook.com/book/155680
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z7211D
=1455e0n9dsslpue6i8021831&I121DBN=IBIS&P21DBN
=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C2
1COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03
=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD
%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%
D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%
D0%BE%D0%B2%D0%B8%D1%87
6.1.1.2 | A.C. Kacarkun | OmnekrporexHuka : yued. s BY3/ A. C. Kacarkun, M. | M. : 96
M.B. Hemuos B. Hemmios. - 11-¢ u3n., crep. - M. : Akagemus, 2008. - Axanemus,
544 c. - (Beicur. npo¢. obpazosanue). - ISBN 978- 2008
57695-4348-7 - TekcT : HEMOCPEICTBEHHBIN.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPa
ABTOpBI WznarenscTBO Kos-Bo oks.
COCTaBI/ITe}H/I 3ariaBue — > | B Gubnuoreke/
100% onnaiin



https://e.lanbook.com/book/155680
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1455e0n9dsslpue6i8o2l831&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1455e0n9dsslpue6i8o2l831&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1455e0n9dsslpue6i8o2l831&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1455e0n9dsslpue6i8o2l831&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1455e0n9dsslpue6i8o2l831&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1455e0n9dsslpue6i8o2l831&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1455e0n9dsslpue6i8o2l831&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1455e0n9dsslpue6i8o2l831&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

6.1.2.1

I''.T". Pexyc

Pekyc, I'puropuii I'aBpuioBuy. COOpHHK 3a7a4 U
VIpaXHEHHH 110 3JIEKTPOTEKHUKE M OCHOBAM
AIEKTPOHUKH : yaebHoe mocodbue / I'. I'. Pexyc, A. U.
Benoycos, 2014. - 417 c. on-line. - Tekcr :
3JIEKTPOHHBIN.
https://biblioclub.ru/index.php?page=book_red&action=
auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leo
nidesplus&login=%D0%96%D1%83%D0%B9%D0%B
A%D0%BE&time=20220421020432&sign=9dd9bh346b
9bbaf761927fe8cl4c6e8c5&type=7&first name=%D0%
9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&|
ast_ name=%D0%96%D1%83%D0%B9%D0%BA%D0
%BE&parent_name=%D0%98%D0%B2%D0%B0%D0
%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id
=236121

Mockaa :
Jupekt-
Menmna, 2014.

100% onaitn

6.1.2.2

B.B.
Cano)XHHKOB

Teopust AUCKPETHBIX YCTPOUCTB JKEIE3HOIOPOKHOM
ABTOMATHKH, TCIICMEXaHUKH U CBSI3M | YICOHUK IS
BY30B XKeJIE3HOJOPOXKHOTO TpaHcmopTta / B. B.
CanoxxankoB, Bi. B. Canoxxuukos, /I. B. EdanoB ; pen.
B. B. Canoxnzukos ; peu. H. B. Hecreposuu. - Mockasa :
YMI XKAT, 2016. - 339 c. on-line. - (Bricuiee
obpazoBanue). - b «YMI] XK/ T». - ISBN 978-5-
89035-900-1 : b. 11.. - TeKCT : 311€KTPOHHBIH.
http://umczdt.ru/books/41/18753/
http://irbis.krsk.irgups.ru/web/index.php?LNG=&7211D
=1354e3n9dsslpue6i7071434&121DBN=IBIS&P21DBN
=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C2
1COM=S&S21CNR=&S21P01=0&S5S21P02=1&S21P03
=A=&S21STR=%D0%A1%D0%B0%D0%BF%D0%B
E%D0%B6%D0%BD%D0%B8%D0%BA%D0%BE%D

0%B2%20%D0%92%D0%B0%D0%BB%D0%B5%D1
%80%D0%B8%D0%B9%20%20%D0%92%D0%BB%
D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%8

0%D0%BE%D0%B2%D0%B8%D1%87

Mockaa :
VYMII KT,
2016

100% onmnaiin

6.1.3 YueOHO-MeTOoAMYECKHE PAa3Pa0OTKH (B T.4. IJIsl CAMOCTOATEIHHON PadoTHI 00IIYAIOIINXCSH)

ABTODBI,
COCTAaBUTEIH

3ariaBue

W3z narenbcTBO,
oI u3aanus/
JIngHEBIA
KaOuHeT
oOyuatomerocs

Komx-Bo 3Kk3.
B Oubanoreke/
100% onmaiu

6.1.3.1

A.T.
TyiiryHnosa,
JI. U. XKyiixo,
0. B.
Komnmakos ;

Tyiirynopa, Anpouna ['puropbeBHa. DIIEKTPOTEXHUKA U
HKIIEKTPOMEXaHHKA: Ta00PaTOPHBIA MPAKTUKYM IS
CTYIIEHTOB Bcex (hopM 00y4YeHUsl ClielnabHOCTH
23.05.06 CTpouTEIHCTBO JKEJIE3HBIX TOPOT, MOCTOB H
TpaHCOPTHEIX ToHHeNeH / A. I. Tyiiryrnosa, JI. 1.
Kyiiko, O. B. Koamakos, 2020. - 95 c. on-line. - Tekcr :
3JIEKTPOHHBIM.
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S
&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IB
IS_FULLTEXT&LNG=&Z211D=leonidesplus&S21FM
T=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2
E%3EI1%3D621%2E3%2F%D0%A2%2081%2D493574
%3C%2E%3E&FT PREFIX=KT=&SEARCH_STRIN
G=&S21STN=1&S21REF=10&S21CNR=5&auto_open
=4

Kpacnosipek :
KpVXKXT
HpI'VIIC,
2020

100% onmaiu

6.1.3.2

A.P.
XpucTUHUY

TeopeTnieckrie OCHOBBI JIEKTPOTEXHUKH
[DnmeKkTpOHHBIH pecypc] : METOINIECKUE YKa3aHHs K
JICKIHOHHBIM 3aHSTUAM JUTSI 00yJarOIIUXCS OYHON
(dopmel 00ydeHus crenuanbHoCTh 23.05.05 Cructembr
oOecIieYeHrs IBIKCHHS TIOE3]10B, crieruanu3anst Nel

KpacHosipek :
KpKT
HpI'VIIC,
2019

100% onmaiian



https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=leonidesplus&login=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&time=20220421020432&sign=9dd9b346b9bbaf761927fe8c14c6e8c5&type=7&first_name=%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4&last_name=%D0%96%D1%83%D0%B9%D0%BA%D0%BE&parent_name=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87&utf=1&id=236121
http://umczdt.ru/books/41/18753/
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1354e3n9dsslpue6i7o7l434&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BF%D0%BE%D0%B6%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1354e3n9dsslpue6i7o7l434&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BF%D0%BE%D0%B6%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1354e3n9dsslpue6i7o7l434&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BF%D0%BE%D0%B6%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1354e3n9dsslpue6i7o7l434&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BF%D0%BE%D0%B6%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1354e3n9dsslpue6i7o7l434&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BF%D0%BE%D0%B6%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://irbis.krsk.irgups.ru/web/index.php?LNG=&Z21ID=1354e3n9dsslpue6i7o7l434&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BF%D0%BE%D0%B6%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
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6.2 Pecypchbl HHGOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOMH ceTH « AHTEepHEeT»
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6.21 Pexxum pocryna: nocie aBTopusanuu. — TEKCT: 3JIEKTPOHHBIN.
OnexrponHas Oubmmorexka «YMI[ XIAT» : asmexrpoHHO-OMOMMOTedHast cucrema : caiit / ©I'BY IO
6.2.2 «Y4eOHO-MeTOAMIECKNI LIEHTpP M0 00pa30BaHMIO Ha JKEJIE3HOJOPOKHOM TpaHcmopTe». — Mocksa, 2013 —
— URL: http://umczdt.ru/books/. — Pexum pocTyna: mo moanucke. — TeKCT: 3JeKTPOHHBIH.
6.2.3 Znanium.com : 3neKTp0_HHo-6I/16Jm0TeqHaﬂ cucrema : caiitr / OO0 «3HAHUYM». — Mocksa. 2011 — 2020.
- — URL: http://new.znanium.com . — PesxiM A0CTyIA © IO MOAMKUCKE. — TEKCT: 3MeKTPOHHBIN.
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6.3 IIporpammHoe odecnevenne 1 HHPOPMAMOHHDBIE CITPABOYHbBIE CHCTEMBI
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Microsoft Windows Vista Business Russian, aBropu3ainoHHbIii HOMep nuren3narta 6478797627S1011,
6.3.1.1
HoMep nuneH3uu 44799789.
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o Muntpanca Poccun ot 21 mexadps 2010 r. N 286)
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6.4.2 N 7 k IIpaBmaM TeXHUYECKOH HKCILTyaTaIllH Kelle3HbIX Jopor Poccuiickoii @eneparyu (BBeacHa
IMpuka3zom Munrtpanca Poccun ot 04.06.2012 N 162)
WHeTpyKnus 1o JBIKSHUIO IT0E3/10B M MAHEBPOBOI paboTe Ha *eJIe3HOJOPOKHOM TpaHcropTe Poccniickoit
6.4.3 O®enepanuu. [punoxxenue N 7 k [IpaBunaM TeXHUUECKOH 3KCIUTyaTallluy KeJle3HbIX Jopor Poccuiickoi
denepanuu (BBegeHa [Ipukazom Muntpanca Poccun ot 04.06.2012 N 162)
6.4.4 VYKa3zaHus [0 TPUMEHEHUIO CBETO(OPHOMN CHUTHAIM3ALUK Ha JKele3HbIX goporax (ononxenue k PY-30-80):
o I'TCC, CI16: 1994 (YtBepxaens! ykazauueM MIIC PO Ne I'-772V ot 13.09.1994)
HopMbI TeXHOJIOrMYECKOT0 TPOEKTUPOBAHMS YCTPOHCTB aBTOMATHKH M TeJIEMEXaHUKH Ha (eiepaIbHOM
6.4.5 XKeNe3HoJopoXHOM TpaHcnopTe (Y1BepxkaeHs! ykazanueM MIIC PO Ne A-1113 ot 24.06.1999, ¢
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7 OMUCAHUE MATEPUAJIbHO-TEXHUYECKOI1 BA3BI,
HEOBXOJIAMOM JJIsI OCYIECTBJIEHMS YYEBHOTO IMTPOILIECCA
1O JUCHMUILINHE

Kopmyca A, JI, T, H KpMOKT UpI'VIIC maxogstes no anpecy r. KpacHosipek, yi. Hosast 3aps, n. 21

VYd4eOHbIC ayIUTOPUHM M TPOBSACHUS 3aHATHHA JICKIMOHHOTO THUIA, 3aHATHH CEMHHApPCKOTO THIIA,
BBIMOJIHEHHUST KYPCOBBIX Pa0OT, TPYNIOBBIX W WHAUBUAYAIBHBIX KOHCYIBTAIMH, TEKYIIETO KOHTPOJS U
MPOMEXKYTOYHOIM aTTeCTali, YKOMIUICKTOBAHHBIC CHCHUATM3MPOBAHHOW MEOCIbl0 W TEXHHYECKHMHU
cpeacTBaMu 00y4eHus (HOyTOYK, MMPOCKTOP, SKPaH), CIAYKALIUMHU JJIs PESICTaBICHUs YIeOHO# HHbOopMaIuu
Oonpmioi ayauropuu. Jlis mpoBeaCHUs 3aHATHH JIGKIIMOHHOTO TUIA UMCIOTCS y4eOHO-HATIAIHBIC MOCOOUS
(Ipe3eHTaINN).

YueOHas JlabopaTtopust «DNEKTPOTEXHHUKA U dIIEKTpoMexaHnkay; T. KpacHospck, yi1. Hosas 3aps, a. 21,
kopmyc JI, ayza. JI 506

YueOHblit noaurox xenesnonopoxnoi rexuuku KpMKT HUpI'VIIC r. KpacHosipek, yi. Hosast 3apst, a. 21

IMomemieHnss AT  CaMOCTOSTEIBHON pabOTHl OOYYAONIUXCS OCHAIICHBI KOMIBIOTEPHOW TEXHUKOWM,
MOJIKJTIOYEHHOH K HH)OPMALMOHHO-TEIEKOMMYHHKAIMOHHOH ceT «HTepHeT», U 00ecneueHbl TOCTYIIOM B
ANEKTPOHHYIO HHPOpMaIHOHHO-00pazoBaTenbHyto cpexy KpKT Upl ' VIIC.

[MomemieHns 7151 CaMOCTOATENBHOM PabOTHI 00YJAIOINXCS:

— YATAJIBHBIN 3aJ1 OMOJINOTEKH;

— KoMIeIoTepHBIe Kimaccel JI-203, JI-214, JI-410, T-5,T-46.

8§ METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA
11O OCBOEHMIO TN CIUITJIMHBI

Bun yue6HOM
EATEIILHOCTH

Opranuzanus yaeOHOH NeITeIbHOCTH 00yJaromerocs

Jlexus

Bo Bpems NEKIMOHHBIX 3aHATHH OOydYarOIIWICS MODKEH YMETh CKOHILEHTPHUPOBATH
BHUMaHHME Ha W3y4aeMbIX NpoOieMax M BKJIIOYMTH B paboTy BCe BHJbI IaMSTH: CIOBECHYIO,
00pa3Hyl0 U MOTOPHO-JBUTATENbHYIO. /[ 3TOr0o Bech MaTepHai, M3jaraeMblii NpernojaBaTelieM,
oOyuatomiemMycsi HeoOXOJUMO KOHCIIEKTHPOBaTh. B KOHCIIEKT pEKOMEHIYeTCs BBIIHCHIBATH
ornpezeseHus, GopMyIUPOBKH M J0Ka3aTeNbCTBa TeopeM, GopMyibl U T.N. Ha monsix KoHcHekTa
CJIe/IyeT MOMEeYaTh BOTPOCHI, BBIJIEICHHBIE 00YyYArOIMMCS Il KOHCYJIBTAllMU C TPENoJIaBaTesieM.
BprIBozbl, noydeHHBIE B BUE POPMYJI, PEKOMEHAYETCSI B KOHCIIEKTE TTO{4EPKUBATh WIN O0BOJHUTH
PaMKOM, 4TOOBI JIydIlle 3allOMUHAINCH. [10I€3HO COCTAaBUTH KPaTKWH CIIPaBOYHHMK, COJCpIKaIlnil
OTIpeZIeTICHNs] BaKHEHIINX MOHATHH U Hanbolee yacTo ynotpebusiembie GpopMynbl tucuuIuiiael. K
Ka)XIOH JIeKIMU cIeqyeT pa3o0paTe Marepuan INpeblaylied jekuuu. M3ywas marepuan 1o
y4eOHHUKY WJIM KOHCHEKTY JICKIUH, ClelyeT MEepEeXOANUTh K CIEAYIONIEMY BOIPOCY TOJIBKO B TOM
cirydae, KOT/1a XOpOIIO YCBOEH NMpeAbLyInid Borpoc. [Ipu 3ToM HE0O0X0AMMO BOCIIPOM3BOANTD Ha
Oymare Bce pacCyXIeHHs, KaK MMEIoLIecs B ydeOHHUKe MM KOHCHEKTe, TaK M MPOIyIIECHHbIE B
CIIIy WX NPOCTOTHL. PA7 BONPOCOB TUCHMIUIMHBI MOKET OBITh BBIHECEH HAa CaMOCTOSTENBHOE
n3yudeHue. Takoe 3amaHne TpebyeT ONepaTUBHOTO BHIIOJIHEHUS. B KOHCIeKTe JeKIii Heo0X0aAnMO
OCTaBUTh MECTO I OCBEIIEHHsS YNOMSHYTHIX BOIpocoB. OOO3HAYUTH BONPOCH], TEPMHUHBI,
MaTepuajl, KOTOPBI BBI3BIBAET TPYIHOCTH, IIOMETHUTh U TIONBITATBCA HAWTH OTBET B
pekoMenayeMoii nuteparype. Ecii caMOCTOSTENbHO He yAaeTcs pa3o0parbcs B MaTepualne, TO
HeoOxonnuMo c(hopMyTHpOBaTh BOIPOC M 33/aTh IIPENOJABATENI0 Ha KOHCYJIbTALUH, Ha
MPaKTHIECKOM 3aHIATHH

[MpakTHyeckoe 3aHsATHE — BUJ AyAMTOPHBIX YUEOHBIX 3aHSATHH, LleJICHANIpaBIeHHas (opMa
OpraHM3aly y4eOHOro Ipoliecca, NP peann3aluy KOTOpol oOydaromuecs Mo 3aJaHdio W I10J
PYKOBOJCTBOM INpENoJaBaTeisl BBINONHAIOT MpakTHYecKHe 3agaHusd. [IpakTudeckue 3amaHus
HanpaBjeHbl Ha YIIIyOJeHHe HayYHO-TEOPETHUECKHX 3HAHMH W OBIIAJICHHE OIpPEIeIICHHBIMU
MeToAaMu paboThl, B MPOLECCe KOTOPHIX BHIPAOATHIBAIOTCS YMEHHS M HABBIKM BBIIIOJHEHHS TEX
WM MHBIX y4eOHBIX JeiicTBHi B naHHOH cepe Hayku. IIpakTudeckue 3aHATHSA Pa3BUBAIOT HAYTHOE
MBIIUICHHE W PedYb, MO3BOJIAIOT MPOBEPHUTH 3HAHUS OOYYArOIIMXCS, BBICTYNMAIOT KaK CpEICTBa

IIpaktuueckoe OTEepaTUBHOW OOpaTHOM CBS3W; [elb MPAKTUYECKUX 3aHATHH — yrIyOJsTh, pacIIUPSTH,
3aHATHUE JETaIM3UPOBATh 3HAHHS, IOJNyYCHHBIE Ha JIEKIWH, B 0000meHHOW ¢(opMe U coneicTBOBaTh

BBIpAOOTKE HABBIKOB MPO(ECCHOHANBHON JIESITEIBHOCTH.

Ha npakTHdyecknx 3aHATHSAX MNOJAPOOHO PACCMaTPUBAIOTCS OCHOBHBIE — BOINPOCHI
JMCIUILUIMHBI, pa30UpatoTcs OCHOBHBIE THITHI 3a1a4. K Ka1IoMy ITpakTHUECKOMY 3aHSTHIO CIIeTyeT
3apaHee CaMOCTOSITEIbHO BBINOJHHUTH JOMAIIHEE 3aJaHUE U BBIYYUTH JIEKIMOHHBIA MaTepuan K
cienyronieid reme. CucTeMaTHuecKoe BBINOJHEHHWE JOMAIIHUX 3aJlaHuil 00s3aTeIbHO U SBISIETCS
B)XHBIM (paKTOpPOM, CIIOCOOCTBYIOIIMM YCIIETHOMY YCBOCHHIO JHCIHUIIIIHHBI.

Ocoboe BHIMaHKE cieayeT o0palaTh Ha ONpeaeIeHe OCHOBHBIX HOHITHI AMCIHUIUIMHBL




OOyyaronuiicst JOJDKEH MoApoOHO pa3dupaTh NPUMEPBHI, KOTOPBIE MOSICHSIOT TIOHSTHSL.

JlabopatopHoe
3aHATHE

I[Ipn noaroroBke K Ja0OpPaTOPHBIM 3aHATUSIM W3y4aeTcss TEOPETHYECKUH MaTepHan |
pEKOMEHAyeMast IUTepaTypa 1o TeMe 3aHATHA.

Hcnone3ys MeTonuueckue ykazaHHsA K JTaOOpaTOPHBIM 3aHATHSAM, HEOOXOAMMO O3HAKOMHUTHCS C
LIETBIO 3aHSITUS U METOJMKOI €ro BBINOIHEHHUS.

Oco0eHHOCTBIO 7Ta0OPATOPHBIX 3aHSATHH SBISIETCS CBOEBPEMEHHOCTh MX BBIMOJIHEHHMS, TaK Kak
HCXOIHBIMH JAaHHBIMH K IOCIJIEIYIOIIMM 3TanaM paOoThl SBIAIOTCSA PE3yNbTAaThl, MOTyYEHHBIE Ha
MPEAIIECTBYIONINX 3Tamnax.

Jnst 3amuThl J1aOOpaTOPHBIX 3aHSATHH CTYIEHT JOJDKEH BBINOJHHUTH KOHTPOJIBHBIC 3aJaHusl |
OTBETUTH Ha JOTOJHUTENbHBIE BOMPOCHI K JJAOOPaTOPHBIM, CTYJIEHT JOJKEH yMETh aHaJM3HUPOBATh
MOJyYeHHBbIE pe3yJbTaThl, JeNaTh BBIBOJBI, IIpelularaTh BapHAaHTHl ONTUMH3AIMKU OOBEKTa
WCCJIEJIOBaHMS, @ TAK)KE YMETb HOSICHUTD JIOTHKY BbIOOpA M OOOCHOBATH NMPUHSTHIE PEIICHHS

CamocTrosTenbHas
pabota

OOyyeHne 1O IUCHUIUIMHE «DJIEKTPOTEXHHKA M DJIEKTPOMEXaHUKa» IpeayCcMaTpUBaeT
aKTHBHYIO CaMOCTOATENIbHYIO paboTy oOyuaromierocsi. Ha camocrostensHyto padoty orBoautces 21
gaca(oB) mo ouHOi (opme u 78 uaca(oB) mo 3aouHON Gopme oOydeHnus. B pasmene 4 paboueit
IpOTpaMMBbl, KOTOpBIN HasbiBaeTcs «CTpyKTypa ¥ colepKaHHE MAWCHMIUIMHBI», BCE Yachl
CaMOCTOATENBHON paboThI pacmucaHbl [0 TEMaM M BOIPOCaM, a TaKKe yKa3aHa HeoOxoanmas
yaeOHas uTepaTypa: o0ydaromuiicss n3ydaeT ydeOHBIH MaTepuai, pa3OupaeT MpuMepsl U perraeT
Pa3sHOYPOBHEBBIC 3aJaull B PaMKaX BBIIOJHEHUS PacdeTHO-TPA(UUECKHX / KOHTPOJBHBIX padoT.
[Ipr BBINONHEHWM [MOMAIIHUX 3aJaHWH oOOydaromeMmycs CleayeT oOpaTuTbhes K 3aaadam,
PELICHHBIM Ha MPEABIIYIINX MPAKTUYECKUX 3aHATUAX, PEIICHHBIM JOMAITHAM paboTaM, a Takke K
puUMepaM, MPUBOJMMBIM JIEKTOpoM. Ecimu 3TOro Oyner HEeJOCTaTOYHO ISl BBHINMOJHEHHs BCel
paboThl MOXKHO JOMOJIHUTEIBHO BOCIOJBb30BAThCS YYEOHBIMH MOCOOHMSMH, NPUBEICHHBIMH B
pazmene 6.1  «YueOHast nurepatypa». Eciam, HecMOTpsi Ha H3y4YeHHBIH Marepual, 3aJaHue
BBINIOJIHUTh HE YJAETCS, TO B 00s3aTEIbHOM NOpSAKE HEOOXOJMMO IIOCETHTh KOHCYJIBTAIHIO
MpernoiaBares, BeAyIIero MpakTHYeCKUe 3aHsTHsI, 1/WIN KOHCYJBTALUIO JIEKTOpa.
PacuetHO-Tpaduueckue, KOHTPONIBHbIE paOOTHI JOKHBI OBITH BBIOJHEHBI OOYyJaroUIMMCS B
YCTaHOBIICHHBIC TIPEIIOJaBaTeNIeM CPOKH B COOTBETCTBUH C TPeOOBaHMAMH K OGOPMIICHHIO
(TexcroBoit W rpaduveckoil wactei), chopmynmpoBaHHEIM B Ilonoxkenmn «TpeGoBaHms K
oopMIIeHHIO TEKCTOBOH 1 TpadudecKoit JokyMeHTauu. HOpMOKOHTPOIBY.

OOyuaronuiicst 3a09HOH GOPMBI 00YIEHHS BHIIIOTHAET KOHTPOJIBHBIE pabOTHI IO BAPHAHTY,

COOTBETCTBYIOIIEMY TOCIeAHeH udpe yaeOHOTO HOMepa (g pa) 00yIaromerocs.
[Tepen BBIMOJIHEHHEM KOHTPOJIBHOM pPa0OTHl OOy4aroUIMHCS NODKEH H3YYUTh TEOPETHYECKUI
MaTepual U pa3o0paTh PEHICHUs THUIOBBIX 3a1ad, KOTOPBIC NPUBOIATCS B MOCOOHsX. Paboty
HEOOXO/MMO BBINOJHATh AKKypaTHO, JIIOOBIMH YEpHHJIAMH, KPOME KpAacHBIX HIH O(GOPMIATH B
NIeKTpOHHOM Buze. [Ipu BbImonHeHHH paboOTHl 00s3aTENBHO JOJDKHBI OBITH HOJAPOOHBIE
BBIYMCIICHHS W YETKHE TOSICHEHHs K pelIeHHIo 3aaad. Pemenne 3amady He0OX0AMMO TPUBOJAUTD B
TOW JK€ IOCJIEAOBATENLHOCTH, B KakOW OHHM JIaHbl B 3aJlaHUU C COOTBETCTBYIOIUM HOMEPOM,
YCIOBHE 33/1a4d JIOJDKHO OBITH IIOJIHOCTBIO TEPEICaHo Iepes ee penieHneM. Pemenne Kaxaoin
331241 JI0JDKHO 3aKaHIMBaThCs clIoBOM «OTBET», €ClIM 3a]a4a ero nNpeaycMaTpiBaeT.

Kommieke yueOHO-MeTOIMUECKHX MaTepUalioB 110 BCEM BHIAaM YU€OHOH IEATEIbHOCTH, IIPEyCMOTPEHHBIM pabodei
MPOTPaMMO¥ TUCIUILINHEI, pa3MeIleH B AIEKTPOHHOH MHpOopMaImoHHo-00pa3zoBarenbHoit cpene KpKT UpI'YIIC,
JIOCTYITHOW 00yYaroIeMycsl 4epe3 ero JIMIHbIA KaOuHeT u JnekTpoHHyo onbinoreky (b KplKT UpI'VIIC)

http://irbis.krsk.irgups.ru.
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OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCITIOPTA

DenepanbHOE rOCyIapCcTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BhICIIIET0 00pa3oBaHus
«MpkyTCKUii TOCY1apCTBEHHBIN YHUBEPCUTET IIyTEN COOOILIEHUS»
KpacHosIpcKHil HHCTHTYT 7KeJI€3HOI0POKHOT0 TPAHCIIOPTA
— ¢unman denepanbHOro rocyJapCTBEHHOTO OI0HKETHOTO 00pa30BaTEeIbHOTO YUPEKICHHUS
BhICIIero oOpa3zoBanus «MpKyTCKuil TOCYyJapCTBEHHBIN YHUBEPCUTET MTyTEH COOOIIECHUS»
(KpWKT UpI'VIIC)

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aTTeCTAlMU M0 TUCHUILIIMHE
b1.0.32 DieKTPOTEXHUKA U 3JIEKTPOMEXAaHUKA

IIpuioxkenue Ne 1 k padoueit nporpamme

CriertmansHOCTh — 23.05.06 CTpOHTENHCTBO JKENIE3HBIX I0POT, MOCTOB M TPAHCIIOPTHBIX TOHHEIEH
Cnennanu3zarms — CTPOUTEILCTBO MAarUCTPATBHBIX JKEIE3HBIX TOPOT

KPACHOAPCK

1. O01mMe moJ10KeHus



®onx  oueHouHblix cpeActB  (POC) sBaseTcs COCTaBHOM YacThl0 HOPMATUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KauyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI MPOrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeIHa3HayeH JJs HUCIHOJb30BaHUS OOydaroluMucs,
MpPEnoiaBaTesiAMHi, aJIMUHUCTpAallMe YHHUBEPCUTETa, a TAKKE CTOPOHHUMHU OOpa30BaTEIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHMBAaHUS KayecTBa OCBOCHMs OOpa3oBaTEIbHOW MpPOrpaMMbl U YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITUH Y 00yUaOIUXCS.

3amauamu POC aBnAr0TCA:

— OLIEHKA JOCTHKCHHI 00ydJaloImUXCs B MPOIIECCe U3yUeHUs TUCIHUILTUHBI (MOYJIIsS ) WU
MPOXOKICHUSI IPAKTUKH;

— oOecriedeHHE  COOTBETCTBHSI  PE3yJIbTAaTOB  OOy4YeHHS  3agadyaM  Oyaymiei
npoecCHOHANBHOM AESITETbHOCTH Yepe3 COBEPIICHCTBOBAHHE TPAJUIIMOHHBIX M BHEIpPEHUE
WHHOBAIIMOHHBIX METOJIOB 00YUYCHHS B 00pa30BaTEIbHBIN MPOIIeCe;

— CaMOIIOITOTOBKA U CAMOKOHTPOJIb O0y4aIOUINXCs B Ipoliecce 00yueHusl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIIUIIOB OIICHUBAHHUS:
BaJIMIHOCTh, HaJIE)KHOCTh, 00bEKTUBHOCTH, 3(PPEKTUBHOCTD.

Jlist oneHKH YpOBHS COPMHUPOBAHHOCTH KOMIICTCHIIMH HWCIOJB3YETCS TPEXypOBHEBAs
CUCTEMa:

— MUHUMAJIBHBIH ypOBEHb OCBOEHUS, OOS3aTeIbHBIM JJIsi BCEeX OOyYaromIMXcsl IO
3apepiiennto ocBoenus OIIOII; maer olmiee mpeacTaBieHHe O BUAE IESATEIBHOCTH, OCHOBHBIX
3aKOHOMEPHOCTAX (DYHKIIMOHMPOBAHUS OOBEKTOB MPOGECCHOHATBHON ACSITEIBHOCTA, METOIOB U
QITOPUTMOB PEICHUS] TPAKTUYECKUX 3a]1aY;

— 0a3oBBI  YpPOBEHb  OCBOEHHUSA, TMPEBBIIICHUE MHHUMAIBHBIX  XapaKTEPUCTHK
c(OPMUPOBAHHOCTH  KOMIIETEHIIMH; TMO3BOJIAET pellaTh THUIOBBIE  3aJayd, MPUHUMATh
NpoEeCCHOHANIBHBIE W YIPABICHYECKUE PEIICHUS IO M3BECTHBIM aJIrOpUTMaM, IpaBWIaM U
METOIUKAM;

— BBICOKHH ypOBEHb OCBOCHHS, MAaKCUMAJIbHO BO3MOYKHAsl BBIPAKEHHOCTb XapaKTEPUCTHK
KOMIIETEHIIHI; MpeArnoaaraeT TOTOBHOCTh pelIaTh MPAaKTUUECKUE 33a/Ja4H MMOBBIIIEHHON CII0KHOCTH,
HETHUIIOBBIE 33J[a4M, MPHUHUMATH MPO(ECCHOHAIBHBIC M YIPABJICHUYECKUE PEIICHUS B YCIIOBUSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.

2. [lepeyeHb KOMIETEHINH ¢ YKa3aHUEM 3TANOB UX (popMHUPOBAHUS.
IIporpaMMa KOHTPOJILHO-OLIEHOYHBIX MEPONPUATHI.
IHoka3aTen oLleHUBAHUSA KOMIIETEHI UM, KPUTEPHH OLIEHKHU
HucuumnuHa «ONeKTPOTEXHUKAa U DJEeKTPOMEXaHHMKa» Yy4acTBYeT B (OPMUPOBAHUU
KOMIIETEHLINM:
OIIK-1- CnocobeH pemiath MH)KEHEPHbIE 33Jaud B MPO(ECCHOHAIBHON AEATEeIbHOCTU C
HCIIOJIb30BAHUEM METOAOB €CTCCTBCHHBIX HAYK, MATCMATHYCCKOI'0 aHaJin3a U MOJACIMPOBaHUA

IIporpamMma KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI ouyHas opma
o0yueHust
Kon
HaunmeHnoBanue
OHTDOLHO OOBEKT KOHTPOJIS WHJIIKaTopa HaumenoBanne
KOHTPOJIHO-
Ne | Henens ol I; oro (monsiTHE/TEM/pa3NeN U T. 1. JOCTHKEHHS OLIEHOYHOT'O CPEJICTBA
LEHOYHOT
JMCIUTIIMHBI) KOMIETEHI! (popma mpoBeneHns*)
MEpOTPHUATHS
u
4 cemecTp
. 3amuTa 1a60paTOPHBIX
Tekymmumii Tema: «llemn ¢ OOHHM HCTOYHHKOM
1 3 OIIK-1.2 pabot, cobecenoBanme
KOHTPOJIb SAC»
(ycTHO)




. 3amuTa 1abopaTOpHBIX
Texkymumii Tema: «Jenu ¢ HECKOJIBKUMHU
2 5 OIIK-1.2 pabot, cobecenoBanme
KOHTpOJIb nucroynukamu JIC»
(ycTHO)
. Tema: «IlocnemoBaTenpHOE 3amuTa 1a60paTOPHBIX
Tekymuii
3 7 COCJIMHCHHE KATYIIKU M KOHJIEHCATOpa OIlK-1.2 pabot, cobecenoBanue
KOHTPOIIb .
P IIPY TapMOHHYECKOM BO3JICHCTBHM (yctHO)
T N Tema: «MccnenoBanue TpexdasHoit 3amurta  J1abopaToOpHBIX
EKYIIUH
4 9 i Leny MpU COEAUHEHHH IPUEMHHUKOB OIIK-1.2 paoor, cobecetoBaHme
KOHTPOIIb .
P «3BE3AON» U «TPEYTOTHHUKOM (ycTHO)
T . Tema: «OmpenencHrue mapaMeTpoB H 3ammra  1aGOpaTOPHBIX
eKYIIUH
5 11 Y OCHOBHBIX XapaKTePUCTHK OIIK-1.2 pabor, cobecenoBaHne
KOHTPOIIb
P omHO(a3HOTO TpaHCHOPMATOPa» (ycTHO)
. Tema: «HccaenoBanue BOJIBT- 3ammura nabopaTOPHBIX
Texymuii
6 13 aMIIePHBIX XapaKTePUCTHK OIIK-1.2 pabor, cobecenoBaHne
KOHTPOIIb
P TTOTYTIPOBOTHIUKOBEIX IPUOOPOB) (ycTHO)
T N Tema: «UccaenoBanne Kackaza 3amura  J1abopaTOpHBIX
eKYIIUH
7 15 il YCHUIICHUS Ha OUITONIPHOM OIIK-1.2 pabor, cobecenmoBaHne
KOHTPOIIb
P TPaH3UCTOPE (ycTHO)
ITuceMeHHast ~ pacyeTHO-
N . . rpadudeckoir pabora (10
Texymuii PI'P «Pacuér snekTpuueckux ueneu pag P (
8 16 WHIIMBHIYAJILHOMY
KOHTPOJIIb MIOCTOSTHHOTO ¥ IEPEMEHHOTO TOKOB)»
BapHaHTY).
3ammurta (yCTHO)
T N Tema: «3mepenue AaKTUBHOH 3ammra 71a00paTOPHBIX
eKYIIUH
9 17 yi MOIITHOCTH B IETSX CHHYCOMIATBHOTO OIIK-1.2 pabor, cobecenoBanue
KOHTPOIIb
TOKa» (ycTHO)
Pasnen 1. OcHOBHBIE 3aKOHBI
JIEKTPOTEXHUKH
Pasnen 2. OcHOBHBIE THUIIBI
ANIEKTPUUECKUX MAIIHH U
TpaHchOPMATOPOB U 00JIACTH HX
HNPUMEHEHUS
P CobecenoBanne
Ipomexyrounast | Pasmen 3. OCHOBHBIC THITBI U 00JIACTH ( )
CTHO
10 | 19-21 | arrecranus — HNPUMEHEHHUS TOIYIPOBOIHUKOBBIX OIIK-1.2 Y ’
. TectupoBanue
9K3aMEH JIEKTPOHHBIX PHOOPOB U YCTPOHCTB
(mMCBMEHHO)
Paznen 4. MeToapl uamMepeHust
IEKTPUUECKUX U MAarHUTHBIX
BEJINYNH, TPUHIUIIEL PabOTHI
OCHOBHBIX 3JIEKTPHUYECKUX MAIIHH 1
anmnapaToB, UX paboyue U MyCKOBbIE
XapaKTePUCTUKU

*CDopMa MPOBCACHUA KOHTPOJIBbHO-OLCHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC

TCXHOJIOTHH.

IIporpamMma KOHTPOJILHO-OLIEHOYHBIX MEPONPUATHI

o0yueHust

3a04yHas ¢opMma

Ne | Henens

HanmenoBanue
KOHTPOJIbHO-
OILIEHOYHOTO
MEpOIPUATHS

OOBEKT KOHTPOJIS
(ToHsTHE/TEM/pa3en u T.JI.
JICTIUTUTAHBI)

Kon
HMHIUKATOpa
JIOCTHOKCHUS
KOMIIETCHIIH

u

HaumenoBanue
OIIEHOYHOT'O CPEICTBA
(popma mpoBeneHUsT*)

Kypc 3, ceccus 1




. 3ammura nabopaTOPHBIX
Texkymumii Tema: «lemn Cc  HECKOJIbKUMHU
1 1 OIIK-1.2 pabor, cobecenoBaHue
KOHTpOJIb nucroynukamu JIC»
(ycTHO)
T N Tema: «MccnenoBanue Tpex¢asHOH 3ammta  ;1abOpaTOPHBIX
eKyIITHHA
2 2 Y Leny MpHU COEAUHEHUH IPUEMHHUKOB OIIK-1.2 paoor, cobeceoBaHme
KOHTPOJIb .
P «3BE3JI0N» M «TPEyrOJIbHUKOM (yctHO)
Kype 3, ceccus 2
. Kontponpras pabora «Pacuér .
Texymwuii . 3amura KOHTPOJILHOM
1 1 AIEKTPHUYECKUX IIETIeH ITOCTOSHHOTO H OIIK-1.2
KOHTPOJIb paboThI (YCTHO)
IIEPEMEHHOTO TOKOBY
Pasmen 1. OcHOBHBIE 3aKOHBI
IJIEKTPOTEXHUKH
Paznen 2. OCHOBHBIE THUIIBI
AIIEKTPUYECKUX MAIIHH U
TpaHc(opMaToOpOB U 00JIACTH UX
[IPUMEHEHUS
P CobecenoBanne
[Ipomexyrounas | Pa3zmen 3. OcHOBHBIC THUTHI U 00JacTH ( )
CTHO
2 2 aTTecTanus — TIPUMEHECHHUS MTOTYTIPOBOTHUKOBBIX OIIK-1.2 Y ’
. TectupoBanue
9K3aMeH AIEKTPOHHBIX NPUOOPOB M yCTPOHCTB
(mMCBMEHHO)
Pasgpen 4. Mertoasl  u3MepeHuUs
ANMEKTPAYECKIX u MarHUTHBIX
BEJINYUH, TPUHLUIIBL paboTsI
OCHOBHBIX 3JIGKTPUYECKUX MAIIUH |
anmapatroB, UX pabouue U IyCKOBBIE
XapaKTePUCTUKU

*d)opMa MMPOBCACHUA KOHTPOJbHO-OLICHOYHOI'0O MECPOIIPUATHA: YCTHO, IMCbMCHHO, KOMIIBFOTCPHBIC
TCXHOJIOTHH.

Onucanue nokasareJieil U KpUTepueB OLICHUBAHUS KOMIIETCHIMT
HA Pa3JMYHbIX ITanax ux (popmupoBanus. OnucaHue MKaJI OLEHUBAHUSA

KoHTponb KkadecTBa OCBOEHMS AUCHUILIMHBI/IPOXOXKICHUS IPAKTUKH BKIOYaeT B ceds
TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH M TNPOMEXYTOYHYHO arTecTanuio. Tekymuid KOHTPOJIb
yCIIEBaEMOCTH U MPOMEKYTOUHAsI aTTecTalys 0OydaroLIuXcsi MPOBOJIATCS B LENAX YCTAaHOBJICHUS
COOTBETCTBUSl  JIOCTHI)KEHUH  OOy4aromuxcs IO3TanmHbIM  TpeOoBaHMSIM  00pa3oBaTEIbHON
IpOTrpaMMBbI K pe3yabTaTaM 00ydeHus U (OPMHUPOBAHUS KOMIIETEHLIUH.

Tekymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHUH, HAaBBIKOB OOydYaroImuxcs. 3ajaya TEKYIIEro KOHTPOJIS — ONEpaTUBHOE U DPErYIsSIpHOE
yOpaBjieHHE Y4eOHOW JIEATENbHOCTHIO OOYyYarolIuXCsi Ha OCHOBE OOpaTHOW CBSI3M U
KOPPEKTUPOBKH. Pe3ylIbTaThl OLIEHNBAHUS YUUTHIBAIOTCS B BUJE CPEIHEN OLIEHKH IIPU NIPOBEIECHUN
IIPOMEKYTOUHOM aTTECTALUH.

Jlis  oLeHMBaHMS pPE3yNbTaTOB OOYyYEHHUs MCIIONIBb3YeTCs 4YeThIpEX-OajulbHas —INKaja:
«OTJIMYHOY», «XOPOLIO», «YIAOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO» W/WIM JBYXOaJljbHAs
HIKaJIA: «3a4TEHO», HE 3aU4TEHOY.

[lepeueHb OIICHOYHBIX CpPEICTB, HCIOJIB3YEMBIX JUIsl OLIEHWBAHUS KOMIIETEHIUMI Ha
Pa3IMYHBIX dTanax ux GOpMUPOBaHUS, a TAK)KE KpaTKasi XapaKTepPUCTUKA 3TUX CPEJICTB MPUBEIEHBI
B TabnuIe

HaumenoBanue IIpencraBnenue
No OIIEHOYHOTO Kpatkas xapakTepucTrka OleHOYHOTO CPEACTBa OIIEHOYHOTO
cpencTaa cpenctea B POC
1 PacueTHo- CpencTBO sl MPOBEPKU YMEHUU NPUMEHATH IOJNYyYCHHbIC 3HaHUA | KOMIUICKTHI 3a1aHuit
rpadudeckas MO 3apaHee ONPENCICHHOW METOMUKE JJS pENICHWs 3aJad WIH | JUIA BBITOTHCHUS




KouTponbHas
pabota (KP)

CpencTBo IpoBepKH YMEHHH MPUMEHSTH MOJTYYCHHBIC 3HAHUS IS
pemIeHns 3aa4 ONpeeSICHHOTO THTIA 110 TeME HITH Pa3/ieiy.

MoskeT OBITP HCIIONB30BAaHO U OLEHKM 3HAHUA W yMEHHH
oOygarormuxcst

paborta (PTP) 3a/IaHAH TI0 pa3zeny TUCITUTUINHBL. pacdeTHo-
MoskeT OBITh UCITIOIB30BAHO JUIA OLCHKH 3HAHUM, YMEHHH, HABBIKOB | rpadndeckux padoT mo
1 (WIH) OTIBITA JESTEIHHOCTH 00yJarOIINXCs TeMam/pazzenam
JTUCTIUATUTAHBI
KommekTs

KOHTPOJIbHBIX 3aJJaHUH
10 TeMaM JUCIUTUINHEI
(1e MeHee ABYX
BapHUaHTOB)

3 | CobGecenoBanue

CpencTBo KOHTPOIS Ha MPAKTHYECKOM 3aHSITHUH, OPraHW30BAHHOE
Kak CHenuanbHas Oecesa MPenoaaBaTess ¢ 0OyJaromMCs Ha TEMBI,
CBA3aHHBIE C H3y4aeMOM JAMCLUIUIMHOM, M pacCUUTaHHOE Ha
BBISICHEHHE O0beMa 3HaHUI 00y4aromerocss Mo OIpeaeieHHOMY
paszeiny, TemMe, IpodiaeMe U T.1I.

MoxeT OBITh UCIIOJIB30BAHO JUIS OLEHKH 3HaHUI 00yJaromuxcs

Bompocs! no
TeMam/paszzieniam
JUCLUTUINHBI

3amura
4 | maboparopHoi

Cp €ICTBO, MO3BOJIAIOIICC OLCHUTDH 06yqafomer0cs[

IMACbMCHHO HU3JjlaraTtb CYTb IMOCTaBJICHHOM 3a1a4m, CaMOCTOATCIIbPHO

yMeHUe

NPpUMCEHATHh CTAHAAPTHBIC MCTOJAbI PCIICHUA IIOCTaBJICHHOU 3aJa4M C
HCIIOJIb30BaAHUEM PIMClOH.[eﬁC?I na60paT0pH0171 633LI, MMpOBOAUTH

Tembl 1a60paTOpPHBIX
paboT u TpeboBaHUA K

paboTsI aHaJIM3 TOyYCHHOTO pe3yIbTaTa paboTHI. MX 3aIIUTe
MoxeT OBITh HCIIONIB30BAaHO [UIS OLICHKH YMEHHH, HaBBIKOB U (VJIH)
OTIBITA JEATENBHOCTH O0YJarOIIIXCS
CucteMa  CTaHJApTH3UPOBAHHBIX  3aJaHUll,  MO3BOJIAIOIIAS
5 | T aBTOMAaTU3MPOBATh MPOIENYypy H3MEpeHus YypoBHSA 3HaHMH U | DOHJ TECTOBBIX
ecT N .
YMEHUH 00y4aroImerocs. 3aJaHui
Ilepeuenn
CpencTBO, TO3BOJIAIONIEE OLIGHUTh 3HAHUS, YMEHHS, HAaBBIKOB U
TEOPETHIECKUX
(um) ombITa AESTENBHOCTH 00YYalOIIerocs Mo TUCIUILTHHE.
6 | Ox3ameH BOIIPOCOB H

MoxeT OBITh HCIIOIB30BAHO JUIS OIICHKH 3HaHWH, YMEHUH, HABBIKOB
U (WIK) ONIBITA JESTEIBHOCTH 00yJaroIuXcs

MPaKTHYECKUX 3aTaHHM
(bneToB) K 3K3aMeHY

Kpurtepun u mkajbl OlleHUBAHUS KOMIIETEHIHI B pe3yJibTaTe M3y4YeHUs IUCHUIINHBI
NPHU NPOBeIeHUH MPOMEKYTOYHOM aTTecTauum B popme 3x3amena. Illkana oueHuBaHus
YPOBHsI 0cBOeHUs kKommneTeHuuil. [llkaJia oneHMBaHus1 yPOBHSI OCBOCHHS KOMIIETEHIMI

IIIxanb! OlIeCHUBAHUS

Kpurepun oneHnBanus

YpoBeHb
OCBOCHHS
KOMITIETEHIIUN

KOTIUYHO»

OOyyaromuiicsi MPaBHJIbHO OTBETWI HAa TEOPETHYECKHE BOIPOCHI.
IMokazanm omIMYHBIE 3HAHWS B paMKax ydeOHOro MaTepuaia.
[TpaBUIbHO BBIMOJIHWII TIPaKTUUECKHe 3anaHus. [lokasan oTiIM4YHbIE
YMEHUS M BJIaJCHUs HaBbIKAMU NTPUMEHEHUS TTOJyYCHHBIX 3HAHUH U
YMEHMH TpH pemeHnH 3aJad B paMKax y4eOHOTO MaTepuaina.
OTBeTHII HA BCE JIOMOJTHUTEIBHBIE BOIIPOCHI

Bricokuii

«XOPOIIIO»

OOyyatonuiicss ¢ HEOONBIIMMH HETOYHOCTSIMH  OTBETHJI  Ha
TEOPETHYECKHE BOMPOCHL. IIOKa3aa XOopoliWe 3HAHWS B paMKax
yueOHoro marepuana. C HEOONBIIMMH HETOYHOCTSIMHU BBITTOTHUII
MpaKkTHYeCcKue 3afaHus. [lokazan Xopomime yYMEHHS W BIAICHUS
HaBBIKAMU TPUMCHCHHS IIOJYYCHHBIX 3HAHWH W YMEHUH TpH
pelleHHH 3aJa4 B paMKax ydeOHoro warepuana. OTBeTHN Ha

OOJILIIUHCTBO JOMOJIHUTCIIbHBIX BOIIPOCOB

bazoBbiit

«YAOBJICTBOPUTCIILHO»

O6yqa}01u1/1171c51 C CYHICCTBEHHBIMU HCETOYHOCTSAMHU OTBCTHUII Ha
TCOPETUYCCKHUE BOIIPOCHI. ITokazan YAOBJIETBOPUTCJIbHBIC 3HAHUA B

MuHuManbHBIR




pamkax ydeOHOTO Marepmana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBITIOJIHIII TIPAaKTHYECKHE 3amaHus. [loka3am yJqoOBICTBOPHUTEIILHBIC
YMEHHUS U BIaJCHUS HABBIKAMHU IIPUMEHEHUS MOJYYCHHBIX 3HAHUHN U
YMEHHH TpH pEIICHWH 3aJad B paMKaX y4eOHOTO MarepHaia.
JlommycTiii MHOTO HETOYHOCTEH IIpH OTBET€ Ha JOIOJIHHUTENbHBIC

BOIPOCHL

06yqa}0m1/11710>1 npu OTBETEC Ha TCEOPETUYCCKUC BOIIPOCHI M MPHU

BBITNIOJTHCHUH MPaKTUICCKUX 3aJlaHuM IPOACMOHCTPHUPOBAJI KOMHCT@HLLI/II/I
«HCYIOBJICTBOPUTECIILHOY HEAO0CTaTOYHBIN YPOBCHb 3HaHUHN U yMeHI/Iﬁ Ipyu pCUICHUU 3aaad B HC

paMkax ydeOHoro marepuana. IIpm oTBeTax Ha IONOJNHHUTENBHBIE | CHOPMUPOBAHBI
BOIIPOCHI OBUIO AOMYIIEHO MHOXKECTBO HETPABHUIIbHBIX OTBETOB

Kputepun u mkaJjbl olleHUBaHUS Pe3yJbTATOB 00y4eHHUs NPU NMPOBeAeHUH
TeKYIIero KOHTPOJIsl yCleBaeMoOCTH

PacuerHo-rpaduueckas padbora (PI'P)

[Ikana oueHUBaHUs Kpurepuu onieHuBaHust

OOyJatoniuiicss TOJTHOCTBI0O W TIPaBWIIbHO BhIMOMHWI 3amanne PI'P. Tlokaszan oTmudHBIC
3HaHWsI, YMEHUs W BIAJCHHUS HaBbIKAMU MPUMEHEHUS WX TPH PEUIeHHH 3aJlad B paMKax
yCBOGHHOTrO YyueOHoro wmarepuana. PI'P odopmieHa akkypaTHO W B COOTBETCTBHU C
MPEIbSBISCMBIME TPEOOBAHUSIMHU

OO6yuatonuiicss BeINONHKN 3afaHue PI'P ¢ HeGonpmmmu HetouHOCTAMHU. ITokaszan xoporme
«3aYTCHO» 3HaHMS, YMEHWS WM BIAJCHUS HaBbIKAMH NPUMEHEHHS HMX IIPU PEIICHHWH 33Jad B paMKax
YCBOEHHOTO yueOHOro Marepuana. Ecte HenocTatku B opopmiennu PI'P

OOyqatonmmiicss BeIONHUI 3amaHue PI'P ¢ cymecTBeHHBIMH HeTOWHOCTAMH. [lokaszain
YAOBJIETBOPUTENIbHBIE 3HAHUS, YMEHUS U BJIaJACHHUS HaBbIKAMHM NPUMEHEHUS UX MPHU PEILIECHUU
3aJady B paMKax YCBOGHHOro yd4eOHoro Mmarepuana. KausectBo odopmienus PI'P umeer
HEJ0CTaTOYHBIN YPOBEHb

IMpu BbmonHenun PI'P  oOyuaromuiicss NpoAEeMOHCTPUPOBAll HEJIOCTAaTOYHBIN YpPOBEHb
«HE 3aYTEHO» 3HAaHUI, YMEHUM U BIaJEHUs UMM IpU pEIIeHHH 3a7ad B pPaMKaX YCBOEGHHOTO y4eOHOro
MaTepuana

KonTponbHas pabota

[IIxana oneHUBaHUS Kpurepun onienuBanust

OOy4aronuiicst MOIHOCTHIO M MPABWIILHO BBITIOJIHIII 3aJaHNe KOHTPOJIbHOHM paboTsl. [Tokaszan
COTJINYHO» OTIIMYHBIC 3HAHHMA M YMEHHS B paMKaX yCBOCHHOTO ydeOHoro Marepuana. KoHTpombHas
pabora ohopmiieHa aKKypaTHO U B COOTBETCTBHUH C IIPEABSIBISIEMbBIMU TPEOOBAHUAMHU

OOydaronuiicss BBIIOIHWI 3aJaHHE KOHTPOJBHON paboThl ¢ HEOOJIBIIMMH HETOYHOCTSAMH.
«XOPOIIOH [Tokazan xopoline 3HaHMS M YMEHHUs] B paMKaX YCBOGHHOro ydeOHOro marepuana. EcTb
HEJIOCTATKU B 0(pOPMIICHHN KOHTPOJILHOH PaboTHI

OOyuaronuics BHIIOJIHIII 33/1aHHE KOHTPOJIBHONW PadOTHI C CYIIECTBEHHBIMI HETOUHOCTSIMU.
«ynosnerBoputesibHO» | Ilokazanm ynoBneTBOpUTENbHBIE 3HAaHUS W yMEHHS B paMKax YCBOCHHOI'O Y4eOHOTO
Mmarepuana. KauectBo opopmiieHHs1 KOHTPOIbHON pabOThl MMEET HeOCTaTOYHbIH YPOBEHb

OO6ydaronuiicss He TIOJTHOCTHIO BBITIOIHMT 331aHUSI KOHTPOIBHONW pabOoThI, TPH 3TOM MPOSBHUII
«HEYAOBIETBOPUTEIILHO»

HEZ0CTaTOYHBIN YPOBEHb 3HAHUM U YMEHUH

CobecenoBaHus
[Ikana oleHUBaHUS Kputepuu oueHuBaHus
I'my6okoe W MPOYHOE YCBOEHWE MPOTPAMMHOTO Martepuana. [lomHble, MmocienoBaTebHbIE,
TPaMOTHBIE M JIOTHYECKH HM3JIaracMble OTBETHI [IPH BUAOM3MEHEHNH 3aManus. OOydaronuiics
«OTIMIHO» CBOOOJHO CHPaBISIeTCSl C TOCTABICHHBIMU 3aJa4aMH, MOXET OOOCHOBATh TIPUHSTHIC
pelIeHus, IEMOHCTPUPYET BIIaJIeHIE PA3HOCTOPOHHUMH HABBIKAMHU W TIPHEMAaMH BBITTOTHEHHUS
MPAaKTUYECKUX padoT




«XOPOIIIOY

3HaHUe MPOrPaMMHOTO MaTepHaia, FpPaMOTHOE U3JI0XKEHHE, 0e3 CyIeCTBEeHHBIX HETOUHOCTEH
B OTBETE Ha BONPOC, MPABWIBHOE IPUMEHCHHE TEOPETHUECKUX 3HAHWH, BIaICHHE
HEOOXOTMMBIMHU HaBBIKAMH IIPH BBHIITOJHEHUN IIPAKTHIECKUX 33124

«YHOOBJIETBOPUTEIILHO)

OOyuaronuiicsi IEMOHCTPUPYET YCBOCHHE OCHOBHOTO MaTepHuaia, IpH OTBETE JAOIYCKAarOTCs
HETOYHOCTH, TIIPH OTBETE€ HEIOCTaTOYHO IpaBHJbHBIE (OPMYJIHPOBKH, HapylleHHUE
MOCJIEI0BATENBHOCTU B U3JI0KEHUH MIPOrpaMMHOI0 MaTepHaia, 3aTpyIHEHHs B BBIIOJHEHUU
MPaKTUYECKUX 3aJaHuH

Craboe 3HaHME MPOTPaMMHOIO MaTepHaia, MPU OTBETE BO3HUKAIOT OMIMOKH, 3aTPyIHEHUS
NIPY BBIITOJTHEHUH MPAKTHYECKUX padoT

«HEYIOBJIECTBOPUTEIIEHOY

He Ob110 ONBITKH BHIIOJHUTH 3aJaHne

3amuTa 1a60paTOpHON PabOTHI

[IIxana ornieHUBaHUS

Kpurepuu oneHnBaHus

«OTIUYIHO»

JlaGopaTtopHast paboTa BBIIOJIHEHa B 0003HAUCHHBIN MPENOAaBaTeIeM CPOK, TMChMEHHBIH
oTueTr 0e3 3aMeYaHui.

JlabopaTopHast paboTa BBIIOTHEHA OOYYAIOUIMMCS B IIOJIHOM O0BEeMe ¢ COOIOICHUEM
HEeo0XOANMOH MOCIIEIOBATEILHOCTH. OGyuaromuicst pabotan MIOJTHOCTBIO
CaMOCTOSITENIPHO; TOKa3al HEeOOXOAWMMBIE Ul NPOBEOCHUS pabOTHl TEOPETHYCCKHE
3HAaHUA, NMPaKTHYCCKHE YMCHHS M HaBbIKH. Pabora (oTder) odopmieHa aKKypaTHO, B
HanOosee ONTUMAaTbHON JUIsl (PUKCAMK pe3yIbTaToB Gopme

«XOPOIIIOY

JlaGopaTtopHas paboTa BhIOJHEHa B 0003HAUYEHHBIN MTpenojaBaTesieM CPOK, TMChbMEHHBIH
OTYEeT C HEOOJIBIINMH HEJJOYETaMHU.

JlabopaTopHas paboTa BBITIOJIHEHA OOYYAONIMMCS B TIOJTHOM O0BEME U CAMOCTOSTEIBHO.
JomynieHbl OTKIOHEHHS OT HEOOXOAMMOH IOCIIeOBATEIbHOCTH BBHINONHEHUS, He
BIMSIONIME HA TPAaBUIBHOCTH KOHEYHOIO pesyibrara. Pabora MoOKa3plBacT 3HAHHE
O0ydJaromMMcsi OCHOBHOTO TEOPETHYECKOrO Marepuaja ¥ OBJAJCHHE YMEHHSAMH,
HEOOXOAMMBIMH JUTSI CAMOCTOSTEIBHOTO BBIMOJIHEHUST paboThl. JloMyIieHbl HETOYHOCTH U
HEOPEKHOCTH B O(POPMIICHHH PE3YIIbTATOB PaOOTHI (0TIETA)

«YAOBJICTBOPUTCIILHO»

JlabopaTopHas paboTa BBIMIOJIHEHA C 33J€PIKKOM, MUCHMEHHBINA OTYET C HEJI0UCTaAMH.
JlaGopaTopHasi paboTa BBINIOJHAETCS U OQOPMIIIETCS O0Y4YaroIMMCsl IPH MOCTOPOHHEH
noMomu. Ha BreImonHeHWe paboThl 3aTpadnBaeTcs MHOTO BpeMmeHH. OOydwaromruiics
TMOKa3bIBACT 3HAHUA TCOPETUYCCKOro Mare€puralia, HO HUCHBITBIBACT 3aTPYAHCHHUC IIPpHU
CaMOCTOSATENBFHON paboTe ¢ HICTOUHMKAMM 3HAHUH WK IpubopaMu

«HCYIOBJIETBOPUTEIILHOY

JlabopaTopHas paboTa He BBHIIIOJIHEHA, IMCHbMEHHBIA OTYET HE MPEICTABIICH.

PesynbraThl, morydeHHbIE 00YYaONIIMCs He TIO3BOJITIOT CAETATh MPAaBUIBHBIX BBIBOJIOB U
MOJTHOCTRIO PAaCXOIATCS C TIOCTABICHHON wenblo. [lokaspiBaeTcss IUIOXOE 3HAHUE
TEOPETHIECKOTO MaTepralia U OTCYTCTBHE HEOOXOJMMBIX YMEHHIA.

JlaGopaTopHasi paboTa HE BBINOJHEHA, Y Y4YallIerocs OTCYTCTBYIOT HEOOXOIMMBIC IS

IIPOBEACHUA pa6OTH TCOPETUUCCKNUE 3HAHUA, IPAKTUICCKUC YMCHHUSA 1 HABBIKU

Tect

TecTtupoBaHue NMPOBOAUTCS IO OKOHYAHWIO M3YYEHHs JUCLHUILIMHBI U B TE€UYEHHE IoJa IO
3aBEPUICHUIO N3YYECHUS AUCHIUTUIMHBI (KOHTPOJIB/TIPOBEPKA OCTATOYHBIX 3HAHUN, YMEHUH, HABHIKOB
U (UJK) OMBITA AESITEILHOCTH).

Tect (megaroruyeckuil TeCT) — 3TO CUCTEMA 3a/IaHUM — TECTOBBIX 33JIaHUN BO3paCTaIOIIEH




TPYAHOCTH, clelu(pHUecKor (OpMBbI, MO3BOJAONIAS IPPEKTUBHO H3MEPHUTHh YPOBEHb 3HAHMIA,
YMEHUM, HABBIKOB U (MJIM) OTBITA JIEATEILHOCTH O0YJarOIIHXCS.

TectroBoe 3aganue (T3) — BapbupyrowWascs MO 3JEMEHTaM COJEP)KaHUA U IO TPYAHOCTH
€MHMIIA KOHTPOJBLHOTO MaTepuana, MHHUMallbHas COCTABIISIONIAs €JMHUILA  CIIOKHOTO
(cocTaBHOr0) NEAArOrMYecKOro TecTa, MO0 KOTOPOW HCIBITYEMBIH B XOJI€ BBIIOJIHEHUS TeECTa
COBepIIaeT OTAEIbHOE JCICTBHE.

Tunbl TECTOBBIX 3aJaHUI:

A: tecroBoe 3amanue 3akpbiTod popmbl (T3 ¢ BEIOOPOM OAHOTO WM HECKOJIBKHX MPABHIIBHBIX
OTBETOB);

B: TtecroBoe 3amaHue OTKpbITOH (opMbl (C KOHCTpyHpyembIM oTBeToM: T3 ¢ KpaTkum
pernamentupyemMbiM oTBeToM (T3 momnonnenus); T3 cBOOOAHOTO M3NIOXKEHUS (C pa3BEePHYTHIM
OTBETOM B IIPOU3BOJIBHOU (hopme));

C: TecToBOE 3aJJaHUE HA YCTAHOBJIEHHE COOTBETCTBUS;

J1: TecToBOE 3a/1aHuE HA YCTAHOBJICHUE MPABUIBLHON MOCIEA0BATEIHLHOCTH.

®ona TectoBbix 3agaHuii  (PT3) no agucHuUIUIMHE — 3TO  COBOKYIIHOCTb
CUCTEeMAaTHU3UPOBAHHBIX JUArHOCTUYECKUX 3a/laHui — TecToBbIX 3afanuii (T3), paspaboTaHHBIX IO
BCEM TEMAaTUYECKUM pazjenaM (AUJAKTUYECKUM €IUMHULAM) JUCHMIUIMHBL  (TPOILEIIINX
anpo0aluio, SKCIePTU3Y, PErUCTPALIUIO U UMEIOIIUX U3BECTHBIC XapaKTEPUCTHKHU) CelHPHUIecKOon
(G opMbI, TO3BOJISIIOIIEH aBTOMATU3UPOBATh NPOLEAYPY KOHTPOJIS.

Tectbl popmupyroTcs u3 ¢GoHIa TeCTOBBIX 3anaHuil mo aucuuruinHe. CTpykTypa donaa
TECTOBBIX 3aJaHUM IO JUCUMIUIMHE, CTPYKTypa HTOIOBOIO TeCTa MO IUCLUIUIMHE W THUIIOBbIE
MIPUMEpBI TECTOB MPUBEACHBI B pa3jiese 3 JaHHOTO JOKYMEHTA.

Pe3ynbTaThl TeCTHpOBaHUS MOTYT OBITh HMCIOJIb30BAaHbI IPU MPOBEAECHUU MPOMEXKYTOUHOU
aTTeCTallUU.

[TpomexxyrouHast arrectanus B (opme sK3aMeHa — Pe3yibTaThl TECTUPOBAHUS SIBISIFOTCS
JIOTTYCKOM K DK3aMEHY:

Kputepuu onienuBanus [Ikana olleHUBaHUS

OO6yuaromuiics

Ooyuarommiicst HaOpan npu TectupoBanuu 60 u Hosee GanIoB
K DK3aMEHY JONyIIeH

OO6yuaromuiics

OOyuaromuiicss HaOpaj npu TecTUpoBaHuU MeHee 60 6aioB
K 9K3aMeHY He JONyIIeH

3. TunoBble KOHTPOJIbHbIE 32IaHNUSI UJIM MHBIE MATEPHAJIbI, HEO0X0AMMbIE
JJIS1 OIleHKM 3HAHM I, YMEHH I, HABBIKOB M (WJIN) ONBITA JIeATEJIbHOCTH

3.1 TunoBsbie BONPOCHI 1151 codece0BaAHUSA

1. OmnpeneneHue 3AeKTPUUECKO LIETIH, JIEKTPUUECKON CXEMBbI, BETBH LIETIH, y3JIa IIeTH,
HEpa3BETBICHHOW U Pa3BETBICHHOM LIETIN

2. DNeKTpUYecKHid TOK 1 HanpspkeHue. [1omoKuTenpHble HallpaBlIeHHsI TOKOB U HAIIPSKEHUH.

O06006111eHHBIN 3ak0H OMa. 3akoH OMa I DJIIEMEHTOB LIEMHA

M cTOYHMKH 37€KTPUYECKOM S3HEPTUU TOCTOSHHOIO ToKa. Mctounnk O/]C 1 HCTOYHUK TOKa

IlepBoe u BTopoe npaBuino Kupxroda 11 nenu nocToSHHOTO ToKa

[Ipumenenue 3akona Oma u npaBui Kupxroda i pacuera 3JeKTpHUUECKUX TeTel

(paccMOTpeTh IpUMED)

6. JluHelHbIe ¥ HETMHEHHBIE 2JIEMEHTHI 1enr. BonmbpT-amnepHas xapakrepuctuka (BAX)

HEJIMHENHBIX PE3UCTUBHBIX JJIEMEHTOB LIETIH

WNHIyKTUBHBIN 3JEMEHT B LEMU ITIEPEMEHHOTO TOKA

8. EMKOCTHBI 3JIEMEHT B IIeTIH IEPEMEHHOT0 TOKa

gk w

~



9.

10.
11.
12.
13.
14.
15.
16.

17.
18.

M cTOYHMKH 37IEKTPUYECKOM SJHEPIUU IEPEMEHHOI0 TOKa. MakcuManbHOeE, cpeHee U
JeHCTBYIOIIEe 3HaUCHUS CHHYCOuATbHBIX DJ[C, HanpsHKeHUH U TOKOB (OTIpEeICIICHHE)
IIpencraBnenue CMHYCONAIbHBIX BEJIMYMH KOMIUIEKCHBIMU YUCiIaMU. BekTopHas auarpamma
3akoH OMa B KOMILIEKCHON (popMe Il PE3UCTUBHOIO 3JIEMEHTA

3akon Oma B KOMIUIEKCHON (opMe Uik MHAYKTHBHOTO 3JIEMEHTa

3akoH OMa B KOMILIEKCHON (popMe U1l EMKOCTHOIO 3JIEMEHTA

[TpaBuna Kupxroda ans nemneit cuiHycouIaIbHOTO TOKA

KoMIuiekcHbIl METOT aHaIN3a Lenel CUHYCOUIaIbHOIO TOKa

KoMIuiekcHoe conpoTUBIIeHNE U KOMIUIEKCHAs! IPOBOAUMOCTb. AKTUBHOE, PEaKTUBHOE U
IIOJIHOE COIIPOTUBIICHHS TACCUBHOTO JIBYXIIOIFOCHUKA

AKTHUBHAas1, peakTUBHAs U I0JIHAs MOLIHOCTH [TACCUBHOTO JIBYXIIOJIFOCHUKA

Pe3oHaHC TOKOB B LIEMNAX CHHYCOUJAIBHOTO TOKA

19. Pe3onanc HanpspKEHUH B HEMSIX CHHYCOMIATBHOTO TOKA
20. Ilepuomnueckne HeCHHYCOUAAIBbHBIC TOKU. Paznoxenue 3/1C, TOKOB 1 HaNpsHKECHUH B

rapMOHMYECKUH psa. ['apMoHUKH

21. JlelicTByIOI1I€€ 3HAYCHHE TEPUOUIECKOTO0 HECUHYCOUIATLHOTO TOKa

22. AKTHBHAsi MOIIIHOCTb IEPUOIUTIECKOTO HECHHYCOUIAITBHOTO TOKA

23. [1accuBHBIC ANEKTPUUECCKHE (DUITBTPBI

24. Tpexdasubie nenu. CoeAMHEHNE NCTOYHUKA U TIPUEMHHKA [0 CXEMe 3Be3/1a-3Be3/1a

25. AKTUBHAs, peaKTUBHAS U TOJHAS MOILTHOCTh TpeX(ha3HON CUMMETPUYHON CHCTEMBI

26. [lepexoaHbIe MPOLECCH B IMHEWHBIX JEKTPUUECKUX nemsix. O0mas xapakTepucTuka
KJIACCMYECKOTr0 METO/Ia pacyeTa MepexoHbIX MPOLIECCOB

27. 3aKOHBI KOMMYTAIIHH

28. IlepexoHbie TPOIECCHI B IIEMH MOCTOSTHHOTO TOKA C OJTHUM UHAYKTUBHBIM 3JIEMEHTOM.
[Tonkmrouenue ncrounnka IJ1C

29. Ilpunnun pabotsl TpancpopmaTopa. OCHOBHBIE YHEPTETHUECKUE COOTHOIICHUS

30. DIeKTPOHBI M JBIPKH B MOJTYITPOBOTHUKAX

31. p-n nepexoxa. [TomynpoBoHUKOBBIN 110

32. BunonspHbINA TPAH3UCTOP

3.2 TunoBbie KOHTPOJIbHbIE 32JaHUS PACYETHO-TPa(huUeCKUX padoT

Bapuantet PI'P  BbhUTOXKEHBI B 2JIEKTPOHHON WH(OpPMAIIMOHHO-00pAa30BaTEIBHON Cpele

KpKT UpI'VIIC, noctynHoi oOyuaroiiemycs yepes ero JUUHbIH KaOHHET.

3AJJAHME 1

Pacuér pa3BeTBIEHHON PNEKTPUUECKON LIEMH MOCTOSTHHOTO TOKA C OJTHUM UCTOYHUKOM YHEPTHHU

B nmemnm, cxema KoTOpoW mpHBeleHa Ha pHCyHKe, BXojaHoe Hampspkenue U =10 B.

Comnporusienust pe3uctopoB R; =4 Om, R;=60m, R3=150M, R4;=70M, Rs= 30w,
Re =10 OM, R;=5 Owm.

OnpenenuTsb:

1) TOKM BO BCceX BETBSIX IICIIH;
2) craenaTh NPOBEPKY Ha OaaHC MOIIHOCTEH.



IIpumep BapraHTOB IMapaMeTPOB CXeM K 3a1aHuio Ne |

Ne Ne [TapaMeTpsl 2IIEMEHTOB JIEKTPUICCKON CXEMBI

R:;, | Ry Rs, R4, Rs Rs, R7. U,

Bap. CXEMBI

Om | Om Om Om Om Om Om B
1 1.6 2 4 2 4 2 2 - 36
2 1.7 3 1 2 4 3 5 - 24
3 1.8 4 2 2 3 2 2 4 12
4 1.9 2 3 5 6 2 3 5 12
5 1.10 8 15 5 3 6 3 - 36
6 111 12 1 2 4 8 4 - 12
7 1.12 5 10 15 6 4 4 - 110
8 1.13 2 20 3 2 4 - 24
9 1.14 30 6 6 20 30 - 36
10 |1.15 18 12 18 3 15 10 - 220

3AJIAHUE 2
Pacuér pa3BeTBIEHHON AIIEKTPUUIECKOM [EMU MOCTOSTHHOTO TOKA ¢ HECKOJIBKUMU HCTOYHUKAMHU
SHEPTUU

Z[J'ISI BHCKTqueCKOﬁ HCIH ITOCTOSAHHOT'O TOKA, CXEMbI U IIapaMECTPhI 3JICMCHTOB KOTOpOﬁ
3aJaHbl JJI1 KaXXKA0T0 BapraHTa, OIMPEACIIUTD:

1) Toku B BeTBAX (MX 3HAUYCHHUS U (HAKTUUECKOE TMOJOXKUTEIHLHOE HAIpaBJICHUE) MpU
IIoMoI1Iu ypaBHeHI/Iﬁ KI/IpXFOCba, METOJJOM KOHTYPHBIX TOKOB, METOAOM Y3JIOBOI'O HAIIPSXKCHUA,

2) TOK B CONPOTUBIEHUH (yKazaHHOM B Tabnuie 1.2.) MeToJAOM JKBHUBAJIECHTHOTO
TeHeparopa;

3) moka3aHus BOJIbTMETPA U BaTTMETPA;

4) cocTaBUTH OajaHC MOIIHOCTEH;

5) pe3yabTaThl pacyéra TOKOB, MPOBEAEHHOTO ABYMSI METOJJaMH, CBECTH B TaOIUILy.



[Tpumepsl BapraHTOB cxeM K 3aaHuio No2

Puc. 3

tEr

@ Q@
E3 URI DRE URB

[Ipumepsl BapuaHTOB MapaMeTPOB CXEM K 3aJaHuI0 Ne2

HapaMeTpLI 3JICMCHTOB BHGKTqueCKOﬁ CXEMBbI

§“ Ne

2 CXEM El, B Ez, B E3, B R]_, M Rz, Om Rg, Om

1 2 4 5 6 7 8 9
01 | Puc.1 20 30 3 10 2
02 | Puc. 1 40 20 4 9 4
03 | Puc. 1 20 30 5 8 6
04 | Puc.2 30 40 6 7 8
05 | Puc.5 45 30 7 6 10
06 | Puc.5 50 40 8 5 4
07 | Puc.5 30 50 9 4 6
08 | Puc.6 50 40 10 3 8

3AJIAHUE 3

Pacuér snexTpuueckoil nenu oaH0(a3HOro CHHYCOHU1aIbHOTO TOKA

B BHCKTqueCKOﬁ 11(S1004 OI[HO(l)a?»HOFO CUHYCOUJAJIBHOI'O TOKA, CXEMa U IMapaMCTPhbI
9JICMCHTOB KOTOpOI\/’I 3aIaHbl JJI1 KaXKA0T0 BapraHTa B Ta6J'H/II_[e, OIPECACIINTD:

1)
2)
3)
4)

IOJIHOC COIIPOTUBIICHUC BHCKTqueCKOﬁ LECIHU U €TO XapaKTEp,
)IefICTBYIOIIII/Ie 3HA4YCHHA TOKOB B BETBAX,
IMOKa3aHusd BOJIBTMETpPA U BATTMETPA,

MIOCTPOUTH BEKTOPHYIO AMarpaMMmy TOKOB U TOMOTpaduyecKyro JuarpamMmy HanpspKeHUN Amis

Bceil nenu. Yacrora cetu S50I'm.

IIpumepsl BapuaHTOB MapaMeTPOB CXEM K 3aJaHuio Ne3




Ne | Ne [TapameTpsl 371EMEHTOB JIEKTPUYECKOU LIETIH

Bap | CXeM E R]_ Cj_ Lj_ Rz Cz L2 R3 C3 L3

: bl B Om MK® | M['H Om MK® | M['H Om MK® | M['H
01 |11 150 10 200 - 5 300 - 5 - 9,4
02 |12 100 8 - 31,8 10 637 - 10 - 15,9
03 |13 120 4 500 - 8 - 15,9 5 300 -
04 |14 200 - 100 47,7 4 500 - 10 - 9,4
05 |15 130 9 - 15,9 - 318 94 8 500 -

[Ipumepsl cxeM K KOHTPOJILHOMY 3a1aHuI0 No3

Tpebyercs:

3AJIAHUE 4

Pacuer TpexdasHoii nenu nepeMeHHOro ToKa
K tpexdasznoii muauu ¢ auHelHbIM Hanpsbkenuem U, = 220 B mogkmtodeH TpexdasHbIid
NPUEMHHUK. AKTUBHOE U PEaKTUBHOE CONPOTHUBIICHHS (Da3bl MPHEMHUKA COOTBETCTBEHHO PaBHBI:

R1: 40 OM, XLl =20 OM, R2 =30 OM, Xcz: 30 OM, R3: 80 Om.

1) HapuCcOBaTh CXeMy COEAMHEHUS IPUEMHUKOB B 3B€3/y C HEHTPAIbHBIM ITPOBOJIOM;
2) onpeneNnuTh TOKU B IMHEHHBIX U HEUTPaJIbHOM NPOBOJIAX;
3) onpenenuTh aKTUBHYIO U PEAKTUBHYIO MOIIHOCTH, TOTPEOIIsieMble LIEMbIO;

4) BKIIIOUUTD T K€ JIEMEHTHI PUEMHHKA IO CXEME TPEYTroJbHUKA, ONPEACIUTh (pa3HbIe U

JIMHEHbBIE TOKH,

5) g obenx CXeM BKIIIOYEHHS IPOBECTH CPABHUTENIbHBIN aHalU3 JUHEHHBIX TOKOB B
pacyeTHOM Tpex¢azHOW Uenu Uis pa3InYHbIX CXEM COEAMHEHHs M MOCTPOUTh BEKTOPHBIE

JAuarpaMmMbl TOKOB U HaHpﬂ)KeHHﬁ.




Cxema coeaunHenust pa3 moTpeOuTeNs «3Be3/1a» ¢ HEUTPATbHBIM ITPOBOJOM

A #

\ 4

B #

C#

Cxema coeauHenust a3 moTpeOUTeNs «TPEyroIbHUKOM»

[Ipumep BapraHTOB 3a7aHui K 3aqaue Ned

No Jlannuelie k 3agaue Nod
BapHaHTa da3za a (as) daza 6 (6¢) da3a ¢ (ca)
U, B R1, X | Xew, R2, X, | Xea, R3, Xz, | Xes,
Om Om Om Om OMm OMm Om Om
1 380 6 4 5 6 6 9 3 5 5
2 220 10 2 0 20 0 0 0 20 0
3 220 40 4 0 10 18 7 0 10 0
4 380 20 0 0 10 20 0 0 10 0
5 220 10 20 0 30 30 0 0 40 0
6 380 10 10 0 10 0 0 0 20 0
7 220 20 0 -10 50 30 0 0 0 -40
8 380 30 40 0 10 10 0 0 40 0
9 220 40 30 0 40 0 0 0 30 0
10 380 10 0 0 20 10 0 0 0 -20

3.3 TunoBbIe KOHTPOJIbHBIE 3aJaHUsI VIl IPOBeICHNS KOHTPOJIBHBIX padoT
Huxe npuBeneHbl oOpa3iibl THUIOBBIX BapHAHTOB KOHTPOJBHBIX PabOT, MPEeayCMOTPEHHBIX
paboueii mporpaMMoil TUCIUTITHHBI

BapuaHTel  KOHTPOJBHBIX  pabOT  BBUIOKEHBI B 3JEKTPOHHOM  HMH(pOpPMaIMOHHO-
oOpazoBarenbHoil cpene KpWKT HpI'VIIC, nocrtynHoil oOyuwaromiemycs uepe3 €ro JUYHbII
KaOHMHET.

3AIAHHUE 1
Pacuér pa3BeTBIEHHOMN IEKTPUUECKOMN 1IETTH MOCTOSIHHOTO TOKA C OJTHUM UCTOYHUKOM SHEPTUH

B memm, cxema KOTOpoil mpuBeneHa Ha pHCYHKe, BxoaHoe Hampsbkenune U =10 B.
ComnporuBienust pe3uctopoB R; =4 Om, R;=60m, R3=150M, R4;=70M, Rs= 30w,
Re =10 OM, R;=5 Owm.

OnpenenuTsb:

3) TOKH BO BCEX BETBAX IICIIH,



4) cpenath MPOBEPKY Ha OaJlaHC MOIIHOCTEH.

al | R ¢1, Ra

[Tpumep BapraHTOB MapaMeTPOB CXeM K 3aaanuio Ne 1

No Ne [TapameTpbl 37IEMEHTOB JIEKTPUUECKON CXEMBI
BaI_). CXGl:/IBI R R Rs Re, Rs, Re, R, v
Om | Om Om Om Om Om Om B
1 1.6 2 4 2 4 2 2 36
2 1.7 3 1 2 4 3 5 - 24
3 1.8 4 2 2 3 2 2 4 12
4 1.9 2 3 5 6 2 3 5 12
5 1.10 8 15 5 3 6 3 - 36
6 1.11 12 1 2 4 8 4 - 12
7 1.12 5 10 15 6 4 4 - 110
8 1.13 2 20 3 2 4 - 24
9 1.14 30 6 6 20 30 - 36
10 |1.15 18 12 18 3 15 10 - 220
3AJIAHUE 2
Pacuér pa3BeTBIEHHON 3EKTPUUECKON LIEMH MTOCTOSIHHOTO TOKA C HECKOJIbKUMU UCTOYHUKAMU
SHEpPruu

JI1st 5IeKTpUYECKOM LENU ITOCTOSTHHOTO TOKA, CXEMBI M IIAPAMETPBI 3JIEMEHTOB KOTOPOH
3a1aHbI U KaXA0T0 BAPUAHTA, ONIPENCIIUTD:

1) Toku B BeTBAX (WX 3HAU€HHUS U (AKTUUECKOE IOJOKUTEIbHOE HaIlpaBlIeHUE) MpU
oMoty ypaBHeHuil Kupxroda, MeTo1oM KOHTYpPHBIX TOKOB, METOJIOM Y3JIOBOT'O HaNpsKEHUS,

2) TOK B CONPOTUBIEHUH (yKazaHHOM B TaOnume 1.2.) MeToJoM 3KBHUBAJIECHTHOIO
reHepaTopa;

3) moka3aHusi BOJIBTMETPA U BATTMETPA,;

4) cocTaBUTh OajJaHC MOIIHOCTEH;



5) pe3ynbTaThl pacuéTa TOKOB, IPOBEAEHHOTO ABYMSI METOJIaMH, CBECTH B TaOJIHILY.

[Ipumepsl BapuaHTOB cxeM K 3anaHuio Ne2

il

Dm URE R3 URI DRE URB

Puc. 3 Puc. 4
[IpuMepsl BapraHTOB MapaMETPOB cXeM K 3agaHuto No2
[TapameTpsI 2IIEMEHTOB JIEKTPUICSCKON CXEMBI

§* No

g cXeM E, B E>, B E3 B Ri, M Rz, Om | Rs, Om

1 2 4 5 6 7 8 9
01 | Puc. 1 20 30 3 10 2
02 | Puc. 1 40 20 4 9 4
03 | Puc. 1 20 30 5 8 6
04 | Puc.2 30 40 6 7 8
05 | Puc.5 45 30 7 6 10
06 | Puc.5 50 40 8 5 4
07 | Puc.5 30 50 9 4 6
08 | Puc.6 50 40 10 3 8

3AJZIAHUE 3

Pacuér BHGKTqueCKOﬁ OCIu O,[[HO(i)aSHOFO CUHYCOHUJAJIBHOT'O TOKa

B snexrpuueckoit nenu omHO(})a3HOTO CHHYCOMTATBFHOTO TOKA, CXeMa U TTapaMeTphl
AIIEMEHTOB KOTOPOH 3aJaHbl AJIs KXKIOT0 BapuaHTa B Ta0JIUIIe, OTIPEACTUTh:

1) mosHOE CONMPOTHUBIICHHE JIEKTPUUCCKOM IIETTH U €r0 XapaKTep;

2) JIeWCTBYIOIME 3HAUCHHS TOKOB B BETBSIX;

5) moka3aHus BOJIBTMETPA M BATTMETPA;

6) MOCTPOUTH BEKTOPHYIO JHArpaMMy TOKOB M TOMOTPAGHUECKYIO0 AHArpaMMy HampspKCHUH IS
Bceil nenu. Yacrtora cetu 50I'm.

[IpuMmepsl BapraHTOB MapaMeTpoB cXeM K 3a1aHuro Ne3



Ne | Ne [TapameTpsl 371EMEHTOB JIEKTPUYECKOU LIETIH

Bap | CXeM E R]_ Cj_ Lj_ Rz Cz L2 R3 C3 L3

: bl B Om MK® | M['H Om MK® | M['H Om MK® | M['H
01 |11 150 10 200 - 5 300 - 5 - 9,4
02 |12 100 8 - 31,8 10 637 - 10 - 15,9
03 |13 120 4 500 - 8 - 15,9 5 300 -
04 |14 200 - 100 47,7 4 500 - 10 - 9,4
05 |15 130 9 - 15,9 - 318 94 8 500 -

[Ipumepsl cxeM K KOHTPOJILHOMY 3a1aHuI0 No3

Tpebyercs:

3AJIAHUE 4
Pacuer TpexdasHoil enu nepeMeHHOro Toka
K tpexdasznoii muaun ¢ nuHeiHbIM HanpsokeHneM U, = 220 B moakimodeH TpexdasHblit

IPHUEMHHUK. AKTHBHOE U PEaKTUBHOE COPOTHUBIIECHUS (Da3bl IPUEMHUKA COOTBETCTBEHHO PaBHBI:
R1=40 Om, X1=200mM, R2=30OM, Xc2=30OmM, R3=280 Om.

1) HapHucoBaTh CXeMY COEAMHEHUSI IPUEMHHUKOB B 3B€3]ly C HEHTPaJIbHBIM ITPOBOJOM;
2) omnpeneNuTh TOKU B JIMHEMHBIX U HEHTPaIbHOM MTPOBO/IAX;
3) onpenenuTh aKTUBHYIO U PEaKTUBHYIO MOLTHOCTH, TOTPEOIsieMble 1IeTbIO;

4) BKIIFOYUTH 3THU K€ 3JICMCHTBI IIPUEMHUKA T10 CXEME TPCYTOJIbHUKA, OIIPCACINTD (1)8.3HBI€ n

JINHEMHBIE TOKU,

5) ans obeux cxeM BKIIIOUEHHUS MPOBECTH CPABHUTEIBHBIM aHAIM3 JIMHEHHBIX TOKOB B
pacyeTHOM Tpex(da3zHON Ilenu JUIsi PA3IUYHBIX CXEM COCIWHEHUS M TIOCTPOUTH BEKTOPHBIE

AuarpaMmbl TOKOB U HaHpH)KeHHﬁ.

Cxema coeHeHuUs (a3 MOTpeOUTENs «3BE3/a» C HEHTPaIbHBIM IIPOBOJIOM




A ¢

B¢

C#

Cxema coeuHeHus Qa3 MOTPEOUTENS «TPEYTOIbHUKOMY

[Ipumep BapuaHTOB 3a1aHull K 3a1aue Ned

Ne Jlannbie k 3agade Nod
BapHUaHTa daza a (as) daza 6 (6¢) daza ¢ (ca)
U,B | Ry X, | Xew, Ro, Xz, | Xea, Rs, X3, | Xcs,
Om Om Om Om Om Om Om Om

1 380 6 4 5 6 6 9 3 5 5

2 220 10 2 0 20 0 0 0 20 0

3 220 40 4 0 10 18 7 0 10 0

4 380 20 0 0 10 20 0 0 10 0

5 220 10 20 0 30 30 0 0 40 0

6 380 10 10 0 10 0 0 0 20 0

7 220 20 0 -10 50 30 0 0 0 -40

8 380 30 40 0 10 10 0 0 40 0

9 220 40 30 0 40 0 0 0 30 0

10 380 10 0 0 20 10 0 0 0 -20

3.4 JlaboparopHbie padoThl

JlabopaTtopHas padota Ne 1 «Ilenu ¢ onaum ucrounukom DJIC»
DKCIepUMEHTAIBHO HCCIEN0BAaTh AJNEKTPUUYECKUE IIEMU MOCTOSHHOTO TOKa, COJAep Kallue
onuH uctouHnk DJ{C 1 coemHEeHNE PE3UCTOPOB MOCIIEI0BATEIBHOE, MapaJUIeTbHOE H CMETIaHHOE.

JlabopaTtopHas padota Ne 2 «llenu ¢ Heckoapkumu uctouHukamu I C»

DKCTepUMEHTAIBHO HCCIEA0BATh SN MOCTOSHHOTO TOKa, CoJIeprKalie 0ojee 0JHOTO
ucrounnka JJ]C, nmoBeneHrne TOKa U HAMIPSKEHUS B PEXKUME XOJIOCTOTO X0J1a U B PEKUME
KOPOTKOTO 3aMbIKaHUS; TIOCIIEI0OBATEILHOE U MapalljIeIbHOE COSAMHEHNE UCTOYHUKOB HAMPSHKEHUS

(DJIC).

JlabopaTtopuas pab6ota Ne 3 «IlocrmenoBaTenbHOE COCMHEHHE KATYIIKH U KOHACHCATOpa
MpU TAPMOHUYECKOM BO3JEHCTBUM

HccnenoBaTh 2JIeKTpUYECKHE IEMH TMEPEMEHHOTO TOKa, CO JAEpIKalluX KOHJIEHCATOPhl U
KaTYIIKU UHYKTUBHOCTH.



JlaGoparopnass pabora Ne 4 «MccnenoBanue Tpéx(dazHOM Ilemu MNpPU COCTUHEHUH
IIPUEMHHKOB «3BE310M» U «TPEYTOJIBbHUKOM»

HccnenoBath KpuBbIe (Da3HBIX HampsOKEeHHH TPEX(A3HOTO HMCTOYHUKA C  ITOMOUIBIO
BUPTYaJIbHOIO OcCLuIorpadga, M3MEpeHHe BUPTYaJIbHBIMH IpUOOpaMM JIMHEHHBIX M (Da3HBIX
HaNpsHKEHUH U YIIIOB CIBUTA MEXY (ha3HBIMU HANPSKCHUSIMU.

JIaGoparopnast pabora Ne 5 «OmpeneneHue mapamMeTpoB U OCHOBHBIX XapaKTEPUCTHK
oaHo(azHoro TpaHchopMaropa

W3mepsiss HampspKeHUST W TOKH, ONPEACTHTh KOI((UIMEHT MarHUTHOW CBSI3U MEXKIY
KaTylUIKaMH, ONpEeAEIUTh KO3(PGUIMEHTH TpaHChOpMAalMM IpPU Pa3IMYHOM YHCIE BUTKOB
00MOTOK, BEJTMUYMHBI BXOJHOTO U HArpy304HOTO CONPOTUBIICHUH TpaHchopMaTopa.

JlaGopatopnass pabora Ne 6 «MccienoBaHue BOJIBT-AMIIEPHBIX — XapaKTEPUCTHK
HOJTYTIPOBOTHHUKOBBIX TPHUOOPOBY

HccnenoBate  BONBT-aMIIEPHBIE  XAPAKTEPUCTUKUA  MOJYNPOBOAHUKOBBIX  JUOJOB,
BBIIIPSAMUTEIBHOE JCHCTBHE MOJYIPOBOJHUKOBOTO MO/ B COCTaBe OJHOMOIYIIEPHOIHOTO
BBIIPAMUTEIIA, UCCIICA0BATH CBOMCTBA MOCTOBOT'O BBITIPSAMUTCIIA.

Jlabopatopnas pabora Ne 7 «MccnemoBaHue Kackajia YCWJICHHS Ha OHUIOJISIPHOM
TPaH3HCTOPE

HccnenoBaTh SJCKTPUUSCKUE TIOKA3aTEIM OCHOBHBIX CXEM YCHIIMTEIBHBIX KAacCKaJoB,
BIMSIHUE PE3UCTOpa B IEMH KOJUICKTOpa Ha KOA(QQUIMEHT YCWICHUS [0 HAINPSHKEHHUIO
YCUJIUTEIBHOTO KacKa/ia C OOLIMM SMUTTEPOM.

JlabopatopHas pabota Ne 8 «l3mepeHne akTHBHON MOUTHOCTH B II€MIA CHHYCOUJATHHOTO
TOKa»

HccnenoBanne MeToga W3MEPEHHS AaKTUBHOM MOIMHOCTH CHHYCOMJAIBHOTO TOKa B
PE3UCTUBHOM LIEMH C TIOMOIIbIO BUPTYAIBHBIX H3MEPUTEILHBIX IPHOOPOB.

3.5 IlepevyeHb TeopeTHYECKUX BONPOCOB K IK3aMeHY
(11 OLIEHKH 3HaHUIN)

Pa3znen 1 OcHOBHBIE 3aKOHBI JIEKTPOTEXHUKH
1.1. DnekTpuueckas LeNb U €e OCHOBHbIE 1eMeHThl. Kitaccudukanms 31eKTpuuecKux Henen.
1.2. OcHOBHBIE 3aKOHBI YJICKTPUUESCKUX 1erel (3akoH Oma, TIepBbIid U BTOPOi 3aKoHBI Kupxroda).
1.3. OcHOBHBIE CXEMBI COEIUHEHUS IPUEMHHUKOB JIEKTPUUECKON DHEPIUH. DKBUBAJIEHTHOE
npeoOpa3oBaHNe COETUHEHUH «3BE3/1a» U «TPEYTOIbHUK.
1.4. IlonsiTHE O ABYXTOIIOCHUKAX.
1.5. MoutHoCTh B 2JIEKTPUUECKHUX LETISIX MTOCTOSTHHOTO ToKa. [IpoBepka pacuéra TOKOB 1o OanaHcy
MOILIHOCTEH.
1.6. Pacué€r snexTpudecKux 1emnei ¢ OJJHUM UCTOYHUKOM dHEPTUu 1o 3akoHy Oma.
1.7. Pacuét pa3BeTBIEHHBIX MIEKTPUUECKUX LIENEH METOLOM HETIOCPEICTBEHHOTO IPUMEHEHUS
3akoHOB Kupxroga 1 MeTo10M KOHTYPHBIX TOKOB.
1.8. Ilpuniun nonydenus nepemennoit /1C, Toka, HanpsbkeHuss. OCHOBHBIE TapaMeTphbl
CHUHYCOMIAJIbHBIX BEIMYUH (aMIUIUTY/A, IEPUOJ], YAaCTOTA, YIJIOBas 4acToTa, (aza, HauaabHas
daza).
1.9. JleiicTByto1IICe, CpPETHEE 3HAYCHHS IIEPEMEHHOTO TOKa, HanpsokeHus, DJ[C.
1.10. IIpencraBnenue CHHYCOMIAIBHBIX (YHKIMI BpaIalOIMMUCS BEKTOpaMu. BekTopHbie
JarpaMmBbl.
1.11. DnemMeHTHI Lienei nepeMeHHOro ToKa (PEe3UCTUBHBIHN, HHIYKTHUBHBII, EMKOCTHOM).



1.12. Ananu3 neneil CHHYCOMIabHOTO TOKA IPU MOCIEA0BATENBHOM COEIMHEHUHN PE3UCTUBHOIO
3JIEMEHTA, UHAYKTUBHOM KaTYIIIKU U KOHAEHCAaTOpa. TpeyrojibHUKU COMPOTUBIICHUHN, HATIPSHKECHUH,
MOII[HOCTH.

1.13. Ananu3 neneil CHHyCOMJaIbHOTO TOKA MPHU MapajuIeIbHOM COEIMHEHUH PE3UCTUBHOTO
2JIEMEHTA, UHAYKTUBHOM KaTyIIKU U KOHAEHcATopa. TpeyroabHUKN TOKOB, IIPOBOAUMOCTEM.
1.14. Pe3oHaHC HaMpsHKEHUN U pe30HAHC TOKOB, YCIOBUS WX BO3HHUKHOBEHMS, IOCTPOCHHE
BEKTOPHBIX JMarpaMM IpU Pe30HAHCAX.

1.15. O6nactu npumeneHus Tpéxdazubix cucreM. CriocoOsl coennHeHus da3 TpExdhazHoro
HMCTOYHHMKA TUTAHUSI.

1.16. CooTHOIICHUS MEXY TMHEHHBIMHU M (ha3HBIMU HAIIPSKECHUSIMH.

1.17. Ananu3 tpexda3Hoii 1enu ¢ MPUEMHUKAMH, COSTMHEHHBIMH «3BE3J101» (C HEUTpAIbHBIM
MIPOBOJIOM U 0€3 HEro).

1.18. Ananu3s TpexQa3HO# Lenu ¢ MPUEMHUKAMH, COSAMHEHHBIMHU «TPEYTOILHIUKOM.

1.19. MomnocTh TpéX(a3HbIX Ienei NP CUMMETPUYHON U HECUMMETPUYHON Harpy3Kax.

Pa3zgen 2. OCHOBHbBIE THIIBI JIEKTPUYECKUX MAIIMH U TPAHCHOPMATOPOB M 00J1aCTH UX
NPUMEeHeHUs

2.1. TpancdopmaTopsl, Ha3HAYEHUS U 00JIACTH IPUMEHEHUS TPaHCHOPMATOPOB.

2.2. YCTpOWCTBO U MIPUHITUI ACUCTBUS TpaHChopmaropa.

2.3. Ananu3 pabouero npoiecca Tpanchopmaropa. Koaddumuent tpanchopmanuu.

2.4. Cxema 3amerienus Tpancopmaropa. OmnpezaesieHne mapaMeTpoB CXeMbl 3aMEIICHUS
TparcopmaTopa (OMbITHL XOJIOCTOTO X013 U KOPOTKOTO 3aMbIKaHUS).

2.5 BuemiHsis XxapakTepucTruka Tpancopmaropa.

2.6. Tpexdasznbie TpanchopMaTopsI.

2.7. HenuHeilHble 3J1EMEHTHI, XapaKTEPUCTUKH U TapaMeTPbl HEJIMHENHBIX 3JIEMEHTOB.

2.8. Pacuér sneKTpruecKux Ienei ¢ mocae10BaTeIbHbIM COSIMHEHHEM HETMHEHHBIX AJIEMEHTOB.
2.9. Pacu€r sneKkTpuuecKux 1ernen ¢ napauieIbHbIM COSIUHEHUEM HEJTMHEUHBIX 2JIEMEHTOB.
2.10. Pacy€r sneKkTpuyecKux Lernei co CMEIIaHHbIM COeAMHEHUEM HETMHEMHBIX 3JIEMEHTOB.
2.11. Knaccudukanus MarHUTHBIX IIETICH.

2.12. OcHOBHBIE BETMYMHBI, XapaKTEPU3YIOLIME MATHUTHOE TMOJIE.

2.13. 3aKoH MOJIHOTO TOKA.

3.14. 3akonbsl Oma u Kupxroda /17151 MAarHUTHBIX LIETICH.

2.15. Pacuer Hepa3BETBIECHHBIX MATHUTHBIX 1IETICH

2.16. HenuHeliHbIe 371€MEHTBI, XapaKTEPUCTUKU U TapaMETPbl HETMHEHHBIX AJIEMEHTOB.

2.17. Pacu€T 37eKTpUYECKUX TETel ¢ TMOCIe0BATEIbHBIM COSMHEHNEM HEJTMHEHHBIX 3JIEMEHTOB.
2.18. Pacuér snexkTpudecKux 1enei ¢ napajieibHbIM COeIMHEHUEM HETMHEMHBIX 2JIEMEHTOB.
2.19. Pacué€r 37eKTpUYECKUX IeTel CO CMEIIaHHBIM COSTMHEHNEM HEIMHEHHBIX DJIEMEHTOB.
2.20. Knaccudukaius MarHUTHBIX IETICH.

2.21. OCHOBHBIE BETUYMHBI, XapaKTEPU3YIOLTHNE MAarHUTHOE TIOJIE.

2.22. 3aKOH MOJHOTr0 TOKA.

2.23. 3axonbl Oma u Kupxroda a1 MarHuTHBIX LeTeH.

2.24. Pacu€t Hepa3BETBIECHHBIX MATHUTHBIX LIETICH.

2.25. Dnexrpuueckue MammHbl. O0mwe cBeneHus. Kitaccndukamust 3JeKTpHIeCKUX MaIliH.

Pasnen 3. OcHOBHBIE THIIBI U 00/12CTH IPUMEHEHUS MOJIYIIPOBOIHUKOBBIX 3JIEKTPOHHBIX
NnpudOpPOB M yCTPOICTB

3.1. Ilpurammn paboTsl P-N-Tiepexoa.

3.2. [lonynpoBOIHUKOBBIE TUO/BI.

3.3. bunonsipHbIe TPAH3UCTOPHI.

3.4. IloneBble TPaH3UCTOPHI € YIPABISAEMBIM P-N-TIEPEXOIOM.

3.5. IloneBble TPaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

3.6. CTaOUAUTPOHBI.



3.7. Yeunurenu. O6ume nouatust o6 ycunutensx. [lapamerps! ycunurenei.

3.8. CxeMbl BKIIFOUEHHSI OUITOISIPHOTO TPAH3UCTOPA C OOIIMM SYMHUTTEPOM, C OOIIUM KOJUIEKTOPOM,
¢ o0meit 6a3oi.

3.9. h- mapameTpsl TpaH3UCTOPA.

3.10. OcHOBHBIE JIOTHYECKHUE DJIEMEHTHI, UX TAOJIMI[bIl HCTUHHOCTH.

3.11. MuKpO3JIeKTpOHHAS peaTu3aIisl JJOTHIECKUX HIEMEHTOB.

Pa3zgean 4. Metoabl n3MepeHUs 3JIEKTPUYECKUX 1 MATHUTHBIX BeJIMYUH, IPUHIIUIIBI Pa0OThI
OCHOBHBIX JIeKTPHYECKUX MALIUH M allllapaToB, HX pa0oyue U MMyCKOBbIe XapaKTePUCTUKHU
4.1. OcHOBHBIC OHSTHS U ONpeeNeHus, KiIacCu(UKaIus CpeACTB U3MEPEHUSI.

4.2. OCHOBHBIE XapaKTEPUCTHKH HIEKTPOUZMEPUTEIBHBIX IIPHOOPOB.

4.3. ITorpentHocT U3MEPEHHU, OLIEHKA TOYHOCTHU MPAMBIX U3MEPEHHUIA.

4.4. 3MepeHus TOKA U HAIMPSDKEHUS!, CIOCOOBI BKIIFOYEHHUS B CETh aMIIEPMETPOB U BOJIBTMETPOB,
CIOCOOBI PaCUIMPEHUS UX MPEAETIOB U3MEPEHU.

4.5. Onpenenenre MOITHOCTH CUCTEMBI, TOHATHE 00 U3MepeHUr SHepru. CXeMbl BKIIOUEHUS
BaTTMETPOB JJIsl U3MEPEHHS AKTUBHOM MOIIIHOCTH B 0HO(A3HBIX U TpeX(a3HbIX LEMsX.

4.7. HaznaueHue U KOHCTPYKTUBHOE UCIIOJHEHUE OCHOBHBIX YACTEH MAIIUHBI TOCTOSHHOT'O TOKA.
4.8. IlpuHuun AeicTBUSA MAIIMHBI TIOCTOSIHHOTO TOKA B PEKUME F'eHepaTopa U IBUraTellsl.

4.9. XapakTepuCTUKH JIBUTATENS TOCTOSTHHOTO TOKA C HE3aBUCHUMBIM BO30YK/ICHUEM.

4.10. XapakTepUCTUKH JBUTATENS TOCTOSIHHOTO TOKA C MOCIIE0BATEIbHBIM BO30YKICHHEM.
4.11. XapakTepHUCTUKU JBUTATENS IIOCTOSIHHOTO TOKA C MapaljIesIbHbIM BO30YK/IEHUEM.

4.12. ACUHXPOHHBIC MAIIMHBI. Y CTPOMCTBO M MPUHIIMI JACHUCTBUS B PEKUME JIBUTATEIIS.

4.12. CxonbkeHUe U MEXaHUUYEeCKasi XapaKTePUCTUKA ACUHXPOHHOTO JIBUTATEJIS.

4.13. Cunxponsble MalIuHbl. KOHCTpYKIIMA U XapaKTEpUCTUKU CUHXPOHHOI'O F€HepaTopa.

4.14. CUHXpOHHBIE IBUTATEIH.

3.6 TlepeyeHb THNOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUIl K IK3aMeHY
(U151 OLICHKH YMEHHIA)

1. JInHelHas 3JIeKTpHUYECKasl LENb ITOCTOSTHHOTO TOKA COJEPKUT YEThIPE y3JIa M IIECTh BETBEH.
OnpenenuTs YUCI0 HE3aBUCUMBIX YPaBHEHUH, COCTABIsIEMbIX IO IepBOMY 3akoHY Kupxroda.
2.JIuneitHast dyeKTpUYecKassh Lelb I[OCTOSIHHOIO TOKAa COJEPKUT JiBa IOCJIEI0BATEIbHO
COCIMHEHHBIX pe3ucTopa ¢ compotuBieHusMu R; =250Mu R, = 150M. Onpenenutsb
HKBHUBAJIEHTHOE COMPOTUBIICHUE LIETIH.

3. OmnpenenuTs TOK, NPOTEKAIOUIMM 4Yepe3 pEe3UCTOp C CONpOTHBIEHHEM R = 150M, eciu
HanpsbkeHue pesucropa Up = 45 B.

4 OmnpenenuTs HANPSIKEHUE PE3UCTOpAa C CONPOTHUBIEHHEM R = 40 OM,ecinu TOK pe3ucTopa
Ir = 0,8 A.

5. MrHOBeHHOE 3HaueHHe TOKa 3amaHo Beipaxkenuem i = 0,06 sin (3768t - 45°).  3amucarts
KOMIUIEKCHOE 3HaYEHHUE TOKA.

6. JleiicTByrolliee 3HaYeHHE CUHYCOMJAIbHOIO HampsbkeHus paBHo 120 B, nHauvanbHas ¢aza -
45.3anucarh BEIpAKEHUE MTHOBEHHOI'O 3HAYEHUS 3TOTO HANPSKEHUS.

7. OngHodaszHas 3JeKTpUYecKasl 1eTb CHUHYCOMJAIBHOIO TOKAa COCTOMT M3 OJIHOTO €MKOCTHOTO
aJIeMeHTa ¢ compoTtuBicHueM X¢ = 40 Om. Tok, mpotekarommii B nenu I1= 1,2 sin (628t+ 30).
3anucarh 3aKOH U3MEHEHUS HalpsKEHUS.

8. OmnpenenuTh CONPOTUBIEHUE WHAYKTUBHOTO 3JIEMEHTA, BKIIOUEHHOTO B II€TIb CUHYCOMJIAIbHOTO
TOKa, ecii HHAYKTHBHOCTH L = 40 MI'H, yacToTa nurtaromieit cetu 50 I'11.

9 JlelicTByromee 3HaueHHe (Da3HOTO HANpsDKEHUM Tpexda3zHoW TeHeparopa NpU COEAWHEHHH
00MoTOK 3Be310i1 paBHO 220 B. Onpenenuts AeiicTByrolee 3HaUeHUE TUHEWHOTO HAPsKEHUSI.

10. JlelicTBytolee 3HaU€HUE JMHEHHOIO HAINpPsDKEHUM TpexQa3HOoW reHeparopa MpH COEIUHEHUU
obmoTok 3Be3noi paBHo 380 B. Onpenenuts AciicTByroIee 3HaueHne (Ha3HOTO HANPSKCHHUS.



11. [leiicTByromee 3Ha4€HUE JIMHEHHOTO HAINPsDKEHUH Tpex(a3zHOro reHeparopa Ipu COCIMHEHUH
00OMOTOK TpeyroibHUKOM paBHO 127 B. 3anucates (a3Hble HampsOKEHUs TeHepaTopa B
KOMIUIEKCHOM BH/IE.

12.0npenenuth akTUBHOE CONPOTHBJICHUE LENM HAMATHUYMBAHMS B CXEME 3aMEUICHUS
Tparcopmaropa, eciiu Tok xojoctoro xoaa I;p = 0,4 A, akTUBHAsE MOITHOCTh XOJOCTOrO Xoxaa Pig
=16 Br.

13. Onnodasuelii TpanchopMaTop UMEET YUCIO BUTKOB NMEPBUYHON M BTOpHYHOU 0OMOTOK W, =

400 u W,=1000. Ompenenuts k03¢PuUIHEHT TpaHcHOpMaLUH.

14.0Onpenenuty Benuuuny OJIC, HaBoguMas B TEPBUYHOM OOMOTKEe TpaHchopmaTopa, eciu
aMIUIMTY/la MarHUTHOTO MOTOKa B cepaeuHuke Tpanchopmaropa @y = 0.01 B - ¢, uncno BUTKOB
nepBuyHO 06MoTKH 1000, yacTora nuraromieit cetu 50 I'.

15 HomuHanpHasi yacToTa BpallleHUs] aCHHXPOHHOTO JBUrarens cocrasiuser N, = 1430 o6/mun.

Onpenenuts 4aCTOTy BpalIEHHUs] MArHUTHOTO IOJISL CTaTopa.

16. Ompenenuth MakCHUMaIbHbBIN MOMEHT aCHHXPOHHOI'O J[IBUTaTess, €CIM HOMHHAJIbHbIN
MomeHT paBeH 40 H M, a neperpy3o4Hasi ciocOOHOCTb JBUTATENs paBHA 2.

17. OnpenenuTh CKOPOCTh BPALIEHUS POTOPA ACHHXPOHHOT'O JIBUTATEIS, €CJIM CKOPOCTh BpaIllEHUs
MarHUTHOTO 1o ctaropa pasHa 1000 06/MuH., ckonbxenue 3,5%.

3.7 IlepeyeHb TUMOBBIX MPOCTHIX NPAKTHYECKUX 3aJaHUIl K IK3aMeHY
3amanmne 1

Hano: E =60 B, conporuBieHus pe3ucropoB R; =24 OM,R, = 200M,R; = 200M,R, =
15 OM, Rg = 45 OM. Onpeaenurts 1.

3ananue 2
[lnf aneKkTpuyeckoii Lenu ussectio r = 80 (OM), X, = 40 (Om), U, = 24ej2°0(B). Onpeaenutb
Qc, 1.

r

A wd=e

C

E /N
NG,

3amanmne 3
B Tpexdaznoit unemu Uy = 220B, r =2750Mm, X; = 440 Om. Onpenenuts KOMIUIEKCHbIE
3HAYEHHS TOKOB I4p U I, .

3ananmue 4
. B tpexdaznoii nenu Uy = 80 B, r = 40 Om. OnpenenuTs aKTUBHYIO MOIIIHOCTD II€TIH.
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3aganue 5

Opnaodaszuplii  TpaHcHOPMATOP HCIHBITATM B PEKAMAX XOJOCTOIO XO0Ja U KOPOTKOTO
3aMbIkaHusg. B ombiTe xomocroro xona uamepeno: U; = 10 kB, U, = 380 B, 1, = 0,25A, P,y =
125 Bt. B ombiTe kKopoTkoro 3ambikanus uamepeno: U, = 500 B, I, = 2,5A, P, = 600 Br.
Onpenenuth napaMeTpbl CXEMbI 3aMeIIeHUsT 0HO(A3HOTO TpaHchopMaTopa.

3aganue 6

Onnodaszublii TpaHchOpMATOp HMMEET CIEAYIOIIME JaHHbIC: HOMHHAJIbHAs MOIIHOCTb
Sy = 25 kB - A, HOMHHaNBHOE HAIpsDKEHHE MEPBUYHONM O0OMOTKM TpaHcopmaropa U, = 6 KB,
HOMHUHAJIbHOE HANPsOKEHUE BTOpUYHOM 00MoTKH Uy, = 220 B HanpsbkeHune mnepBHYHON 0OMOTKH
W TOTepd TMPU KOPOTKOM 3aMBIKAHMM COOTBETCTBeHHO paBHbl U, = 5%, P, = 600BT.
Omnpenenuts HanpsokeHust U, Ha 3axuMax BTOpUYHON oOMOTKHU TpaHcdopmaropa npu S — 0,75 n
cos ¢ =0,8
3aganue 7

Jlis reHepaTopa IMOCTOSHHOTO TOKAa HW3BECTHO: YHUCIO MPOBOJIOB OOMOTKH skops N =

600,yuco nmap nmapauieabHbIX BeTBed a=1, ckopocTh BpamieHuss n = 1450 06/MuH, 3.1.c. SKOps
E, = 240 B. Onpenenuth MarHUTHBIA MMOTOK MAITUHBI.

3.8 TectupoBanme Mo JMCUUIJINHE
3.8.1 Crpykrypa ¢oHAa TECTOBBIX 3aJaHUI 10 JUCHHUILIMHE 32 BeCh NePUOJ eé 0CBOeHUS

Crpykrypa oH/Ia TeCTOBBIX 3aaHuii no nucuuiuiiae «Teopust AMCKPETHBIX YCTPOICTBY 3a BeCh MEPUOJ €€ OCBOCHUS
KonnuectBo TeCTOBBIX

Pazgen mucnuIIMHBI Tema paznmena .
3a7aHui, TUnbl T3

Beenenue. Llenu u 3anaum Kypca
WneanuzupoBaHHbIe TACCUBHBIE
AJIEMEHTHI CXEM 3aMEIICHUS
PE3UCTUBHBIN, MHAYKTUBHBIN
€MKOCTHBIN. M ieanu3npoBaHHbie
AKTUBHBIE SJIEMEHTHI CXeM 6 — i A
3aMeIICHUS: HCTOYHHUK HATIPSDKCHMUS, 4— it B
HCTOYHHUK TOKa, YIIPaBJIsIeMbIC
ucTouHUKU. CXeMbl 3aMeICHHSI
Pazgen 1. OcHOBHBIE 3aKOHBI PEeaNbHBIX TACCUBHBIX U aKTUBHBIX
AJIEKTPOTEXHUKH 3IeMeHTOB. 3akoHbI Kupxroda.
Krnaccudukanus 31eKTpuIecKux
Lerneu

JIuneitHble 351eKTpUUECKHe Lenn
(JISL) u ux ceoticTa. [TpuHIHIIEL

6— i A
CYMepIO3UINH, KOMITEHCAI[TH
yrep ’ ’ 4—tun B
B3auMHoOcTH. Pacuer JIOI] ¢
2 —tun C
HECKOJIbKUMHU HCTOYHUKAMHU: METOL
1—TunJ]

3akoHOB Kupxroda, MeTo1 y310BbIX

IMMOTCHIINAJIOB, METOJ ABYX Yy3JIOB,




Paznen qucuIInHbL

Tema paznena

KomndaecTBO TeCTOBBIX
3aJaHui, TUIbs T3

METOJ HanokeHus. bananc
MOIIHOCTEH. MeTo1 3KBUBAJIEHTHOT'O
reHeparopa

[Tepemennsie Toku, IC,
HanpspkeHus. [Tonsrue 00

YCTaHOBUBILIEMCSI TAPMOHUYECKOM 3— Tum A
nporecce. [IpencraBnenne 2 —tnn B
CHHYCOUIAJHHBIX BEIHIHH 2—1un C
KOMIUIEKCHBIMH grciaMi. OCHOBHBIE
MeTozs! pacueta JIDI] B
CHUMBOJIHYECKON popme
IIpencraBnenne nepuoauIECKUX
HECHHYCOUIATBHBIX BEIIUYHH PSIIOM
®ypoe. ["'apmoHnUeckuii cocTas,
N . 2— tum A
AMIUTUTYIHBIA U (pa30BbIil CIICKTPHI. 1B
Ocob6ennoctu pacuera JIDLI.
[pocreiimme 9acTOTHO-3aBUCHMEIC
ycrpotictBa. RC-¢punbTps! 1-ro u 2-
TO TIOPSIKOB M UX NMPAMCHEHHE
Ilepexoansle mporiecchl B TMHEHHBIX
ANEKTPUYCCKUX HeMsX. [[puurHbI o oy A
BO3HUKHOBEHHS MIEPEXOIHBIX
1-tun B
MpoIieccoB. 3aKOHBI KOMMYTALIHH.
Knaccuueckuit meton aHamu3a
MPOCTEHIINX LeTIeH
> 36
19 —tum A
Hroro mo paznenay 12 —Ttun B
4 —tun C
1—run [
ITonsaTHE 0 BOIBbTAaMIEPHBIX U BebOep-
aMIepHBIX XapakTepucTukax. Obmas
XapakTepHCTHKa METO/IOB pacueTa
HeJUHEeHHbIX Herneil. Haznauenue u
16 — tun A
00J1acTH IPUMEHEHUS
. 8 — tun B
Paznen 2. OCHOBHBIE THTIBI NIEKTPUICCKAX TpaHc(hOPMATOPOB. Y CTPOHCTBO U 4 1un C
MaIlvH U TpaHc()OpMaTOpPOB U 0OIACTH MX MIPHUHIAIT JEHCTBUS OTHO(PA3HOTO P
[IPUMEHEHHUS TpaHcdopmaropa. Y CTpoHCTBO 1
MPUHIAIT JCHCTBUS TpeX(ha3HOro
acHHXpOoHHOTO nBuratens. 9J1C
00MOTOK poTOpa U cTaTopa
I'paduueckuit MeTO aHATN3a 3—1un A
HEJMHENHBIX LEenel 3—tun B
> 36
19 —Tum A
Hroro no pazneny 11 -tun B
4 —1un C
2 —71un JI
Paznen 3. OcHOBHBIE THIIBI M OOJACTH Ou3nuecKue OCHOBBI PabOTHI pP-N- 9 A
MIPUMEHEHHS TTOTYTPOBOTHUKOBBIX nepexona. J{noasl: TeXHOJIOTHS 5 wun B
AJIEKTPOHHBIX MIPUOOPOB U YCTPOHCTB W3TOTOBJIICHHE M KOHCTPYKIms. BAX 3 un C

nuona u e€ otiimune ot BAX p-n-




KonnuecTBo TeCcTOBBIX
Pa3gen IUCHUIUIHMHBI Tema paznena .
3aJaHui, TUIbs T3
nepexona. bunosnspHsie
tpanrsuctopsl (BT): Texnomorus
W3TOTOBJICHHS, KOHCTPYKITHS,
KiaccuuKaIys mo ooaacTsaMm
npuMmeHenus. [loneBbie TpaH3UCTOPHI
(IIT): npunuuns gedctus I1T ¢
YOPAaBISIOMUM P-N-TIEPEXOIOM U C
H30JIUPOBAHHBIM 3aTBOPOM
Oo6ume MOHATHS 00 YCHITUTEISIX.
OCHOBHBIE TTApPaMETPHI YCIITUTEIICH. 10 — um A
HeympaBnsiemble u ympapisieMbie 5oy B
aHanorosble Kimoun. Jlornueckue
snementsl U, UJIN, HE, Tabnuib 8= mm C
HMCTUHHOCTU. MUKpPO3JIEKTPOHHAS 1-mm ]l
peanuzanus JOTHIECKUX HJIEMEHTOB.
> 36
19 —tum A
Hroro mo paznenay 10— tun B
6 — T C
1—1un /1
Paznen 4. Metoipl n3MepeHust W3mepeHue 2eKTpUYECKUX BEJIUYUH. 15— tum A
SJIEKTPUYECKUX U MATHUTHBIX BEJIMYUH, MeTtponoruueckue XapakTepUCTUKH 6 tun B
MIPUHIUIIBI pAaOOTHI OCHOBHBIX CpencTB usMepenuil. Paboure u 3 um C
SJIEKTPUYECKUX MaIIMH U anmnaparoB, UX MTyCKOBBIE XapaKTEPUCTUKH FRp—
paboune u ITyCKOBBIE XapaKTEePUCTHKH JJEKTPUYECKUX MAIITUH U alliapaToB
OCHOBHBIE METOJIbI OLIEHKH 5—1no A
MOTPEIIHOCTEN U3MEPEHUIT 3 —1un B
2 — 1 C
1—Tun /]
> 36
20 —Tum A
HToro no pazieny 9—1un B
5—1un C
2 —T1an JI
> 144
77 —THnm A
HTtoro
42 —tun B
19 —tun C
6 —Tum [

Hcnonp3yemsble THITBI TecTOBBIX 3agannil (T3):
T3 Trma A: TecToBoe 3amanue 3aKkpbIToi popmel (T3 ¢ BEIOOPOM OHOTO MIIM HECKOJIBKHUX MPABHIIBHBIX OTBETOB);
T3 Tmma B: TecroBoe 3amaHme OTKPHITOH (OpMBI (C KOHCTPYHPYEMBIM OTBeTOM: 13 C KpaTKUM
pernamentupyembiM otBetoM (T3 nomosHeHus); T3 cBOOOJHOTO W3MOXKEHUS (C pPa3BEPHYTHIM OTBETOM B
MIPOU3BOJILHOM hopme);
T3 tuna C: TecToBOE 3a/1aHNE HA YCTAHOBIIEHUE COOTBETCTBUSI,
T3 tuna JI: TecToBOE 3a7]aHKe HA YCTAaHOBJICHUE MPAaBUILHON MOCIEA0BATEIHLHOCTH.

3.8.2 Ctpykrypa u o0pa3el THIIOBOI'0 UTOTOBOI'0 TECTA N0 IMCUHUILJIMHE 32 BeCh 1EPHO] €€ 0CBOEHUsI

CTpyKTypa TUIIOBOTO UTOTOBOTO TE€CTA 33 BECh NEPUOJ OCBOCHUS TUCIHUILIMHBI « TeopHsi TUCKPETHBIX YCTPONCTBY
KonunuecTBO TECTOBBIX

Paznen QucIuIInHb Tewma pa3nena

3agaHui, Tunel T3




Pazngen nuciuInivHbl

Tema paznena

KomnaecTBo TeCTOBBIX
3a1aHui, TUIE T3

Paznen 1. OcHOBHBIC 3aKOHBI
3IEKTPOTEXHUKHU

Paznen 2. OCHOBHBIE THIIBI
AIEKTPUYCCKUX MAIIUH U
TpaHc(hopMaTOpOB U 00TACTH UX
TIPUMEHCHHUS

Pasgen 3. OCHOBHBIE THITBI K 00JIACTH
MIPUMEHECHHUS TIOTYIPOBOIHHKOBBIX
AIEKTPOHHBIX MIPUOOPOB U YCTPOUCTB
Paznen 4. Metoiel n3MepeHust
JNEKTPUYCCKUX ¥ MArHUTHBIX
BEJIMYUH, IPUHIIUITEI PA0OTHI
OCHOBHBIX AJICKTPUYCCKUX MAIIHH U
anmaparoB, UX pabOYKe U MyCKOBBIC
XapaKTePUCTHKH

Brenenue. Llenu u 3agauu Kypca

W neanu3supoBaHHbIE TACCHBHBIE
JJIEMEHTHI CXEM 3aMeIleHHs:
PE3UCTUBHBIN, HHIYKTUBHBIN
€MKOCTHBIU. Mneanu3upoBaHHbie
AKTUBHBIC 3JIEMEHTHI CXEM 3aMEIICHUS:
UCTOYHUK HaNpsDKEHUs], UICTOYHUK TOKa,
yIpaBisieMble HCTOUHUKH. CXeMBbI
3aMEICHNS PEATbHBIX [TACCUBHBIX
AKTHBHBIX 3JIEMEHTOB. 3aKOHBI
Kupxroga. Knaccupukarms
JNEKTPUYECKUX LEneH.

Jluneiinsie snekrpudeckue nenu (JIDL)
U ux cBoiictBa. [IpuHIMIBI
CyTNepIO3UINH, KOMIICHCALIUH,
B3auMHoOcTH. Pacuet JIDI] ¢
HECKOJIbKUMH UCTOYHUKAMHU: METO/
3akoHOB Knpxroda, MeTox y310BBIX
MOTEHINAJIOB, METOJL IBYX Y3JI0B, METO]
HajoxeHud. bamanc momHocTeil. MeTtox
SKBUBAJICHTHOTO I'€HEpaTopa.
[lepemennsie Toku, AC, HanpsKEHUSL.
[MonsiTue 00 ycTaHOBUBIIEMCS
rapMOHHYECKOM MpoIiecce.
IIpencraBneHue cUHYyCOUAIBHBIX
BEJIMYMH KOMIICKCHBIMH YHCIIAMH.
OcHoBHBIE MeTOIbI pacueta JIDII B
CHMBOJIMUECKOH (hopme.
ITpeacTaBneHue NEPHOANIECKIX
HECHHYCOMJIAJIbHBIX BEJIMYHMH PSAIOM
®ypre. 'apMoHnYeckuii cocTas,
AMIUTMTYIHBINA 1 (ha30BbIH CIIEKTPHI.
Ocobennoctu pacuera JIDII.
IIpocTeiimue 4acTOTHO-3aBUCHMBIE
ycrpotictBa. RC-¢punbtps! 1-ro u 2-To
MOPSAKOB U UX NIPUMEHCHHE.
IlepexoaHbie MPOIIECCH B TMHEHHBIX
JNEKTPUUECKHX LeTsX. [IpuauHbl

BO3HUKHOBCHHUS NMEPEXOAHBIX IMTPOLECCOB.

3akonbl komMmyTanuu. Kinaccnueckuit
METOJ1 aHAJIN3a MPOCTEHIINX LEeTIeH.
[onsTHE O BONBTAMIICPHBIX U BeOep-
aMIepHBIX XapakTepucTukax. Obmas
XapaKTepUCTUKA METOJIOB pacyeTra
HeNWHEHHBIX nemneii. Haznauenune n

00acTé MpUMeHeHHs TPAaHC(POPMATOPOB.

YeTpoicTBO U IPUHLMIT JEHCTBUS
oJHO(a3HOro TpaHchopMaTopa.
VYCcTpoHCcTBO M IPUHLUT eicTBUS
Tpex(}azHOro aCHHXPOHHOTO JIBUTaTelsl.
3J1C o6MOTOK poTOpa U cTaTropa.
®duznveckue 0CHOBBI pabOTHI p-N-

10 — tum A
5 —tun B
4 —1un C
1- tun /1




KomnaecTBo TeCTOBBIX

Paznen qucuInHbl Tema pa3nena .
3a1aHui, TUIE T3

nepexoza. JIMoabl: TEXHOIOTHS
W3TOTOBJICHHUE M KOHCTpYKums. BAX
nuona u e€ otimuue ot BAX p-n-
nepexoja. bunonspHsle TpaH3UCTOPHI
(BT): TexHONOTUsI N3TOTOBIICHHS,
KOHCTPYKLMS, KiTacCH(UKaNHs 110
oOnactsam npuMeHeHus. Ilonessie
tparzuctopsl (I1T): mpuHIMTIEI KeHCTBHA
IIT ¢ ynpaBisomuM p-N-nepexoaoM U ¢
W30JMPOBAHHBIM 3aTBOPOM.

Oo6ume MOHATHS 00 YCHITUTEIISX.
OCHOBHBIE TAPAMETPHI YCUITUTEICH.
HeymnpaBnsiemble 1 ynpapiseMble
aHaJIOTOBbIe KIII04M. Jlornueckue
snementsl U, UJIN, HE, Tabnuiisr
HUCTHUHHOCTH. MUKpPO3JIEKTPOHHAS
peanu3anys JOrHIeCKUX 3JIEMEHTOB.
H3mepeHne 3IIeKTPHIECKUX BEINYNH.
Mertposornyeckne XapakTepUCTHKA
cpencts uaMepenuii. Paboune u
ITyCKOBBIE XapaKTCPUCTHKH
3JIEKTPUYECKUX MAIIWH U aIllapaToB.
OCHOBHBIE METO/IbI OIICHKH

HOTPEIIHOCTEN U3MEPEHUI.

> 20
10 — tum A
Hroro 5—-1un B
4 —1tun C
1- tun JI

06[)3361[ THIMOBOI'0 UTOIrOBOI'0o TECTA MO TUCHUIIJIMHE 32 BECH IEPUOJA €€ OCBOCHHU S

Tect cocrout u3 20 TecToBBIX 3aganuii A, B, C, JI-Tunos.

st ycnemHoro mpoXOoXKIeHHsI TecTa HeoO0XoauMo nath 60 % MpaBUIIBHBIX OTBETOB OT
o01m1ero uucna.

Ha Beimonaenue orBogutcst 40 MUHYT.

OO0paselr TUIIOBOTO TeCTa COCPIKUT 3a/IaHus ISl OLEHKU 3HAHUM, JIJIs OLIEHKH YMEHUH, NI
OIICHKY HABBIKOB U (HJIN) OTBITA JCITCIHLHOCTH.

1.Bo1bepuTe npaBUIBHBINA OTBET.

Bersb — 570!

A) 4acTh AJIEKTPUYECKON CXEMBbI

B) 3amMKHyTast 4acTh IMEKTPUUECKON CXEMBI

B) yuacTok anekTpuueckoil enu Mexay JIByX y3J0B, 10 KOTOPOMY IPOTEKAET OJUH U TOT ke TOK

2. YCTaHOBHUTE COOTBETCTBUE MEXKIY AIEKTPUICCKUMH BEIMUMHAMU U STUHUIIAMHA UX U3MEPEHUS.
1) Toxk A)T'n

2) CompoTuBiieHnE b) BA
3) Emxocts ') Om
4) UHayKTUBHOCTH ) @

5) Ilonnas MouHOCTH E)A



3. BriOepuTte mpaBUIbHBIN OTBET.

IIpu pacuére METOIOM y3JI0BBIX TOTEHI[MATIOB KOJMYECTBO YPABHEHHUI CUCTEMBI PABHO:
A) unciy y3710B

b) uncny koHTypOB

B) uncny He3aBUCUMBIX KOHTYPOB

I') yncnmy BeTBei

/1) Ha eMHUIlY MEHBIIIE YHCTa Y3J10B

4. HanumuTe B mOpsiIKe BO3pACTaHMsI KJIACCHI TOYHOCTH PUOOPOB
5. lononHuTe.

Ecnn Ha BXOABI JU3BbIOHKTOPA NOJaTh CUTHAJIBI Pa3HOI'O YPOBHS, TO Ha €ro BbIXOZAE Oy[eT CHUrHal
YPOBHSI.

6. JlaliTe IpaBUJIbHBIN OTBET.

B nepBom 3akone Kupxroda peus uzér o:
A) Tokax

b) nanpsoxeHusx

B) Tokax u HanpsKeHUsX

I') MomHOCTSIX

7. JlaiiTe mpaBUIbHBIA OTBET

[Tpu coemMHEHNN HATPY3KHU B «3BE31y» (a3HOE HAMPSIKCHHE:
A) paBHO IMHEHHOMY

b) Gosnbiie muHEITHOTO

I') MeHbIIIe TUHEHHOTO

8. JlomonHuTe.
Ecnu Ha BXOaml anemeHTta «wckimovaromee MIJIM» mogaTte curHaiasl OAHOTO YPOBHS, TO Ha €ro
BBIXOZIe OyJeT CUTHAI YPOBHH.

9. JlaiiTe NpaBUJIBHBII OTBET

[TapaMeTp «CKOJIbKEHUE)» XapaKTEPU3YET:
A) CUHXPOHHBIN ABUraTeIh

b) cunxponHbIi1 reneparop

I') acuHXpOHHBIN ABUTATENb

J1) nBurarens NOCTOSTHHOTO TOKa

10. YcraHOBHTE COOTBETCTBHE MCKOY I/1306pa)KeHI/I$IMI/I 1 Ha3BaHUSAMH JIOTHYCCKHX DJICMCHTOB

. X _E_-]" A) KOHBIOHKTOD

— ¥ B) nu3broHkTOp

-’f:,-,— 1 } v C) unBepTOp
3. M7 '




xX=—1

X =

D) Onement U-HE

11. JlonomHauTe.
[Tpu pacuére 3IEKTPUUECKOI eI METOIOM MPSIMOTO MpUMeHeH s 3akoHoB Kupxroda, uncio
pelIaeMbIX ypaBHEHUHN PaBHO YUCILY

12. [laliTe mpaBUIbHBIA OTBET

KonuuecTBo p-N nepexo10B y TUPUCTOPA PaBHO:
A)l

b) 2

B)3

4

13. JlaiiTe npaBUIbHBINA OTBET.

[Tpu nocnenoBaTeNbHOM COEUHEHUN 3JIEMEHTOB TPEYTOJIbHUK COMPOTUBIICHUS COBIAAET C:
A) TpeyrojibHUKOM TOKa

B) TpeyronbHUKOM HaIpsKEHUS

B) TpeyroiapHUKOM MOIIHOCTH

I') TpeyronbHUKaMu HaNpsHKEHUS. M MOIIIHOCTH

J1) TpeyroapHIUKaMH TOKAa U MOIIHOCTH

14. JlaiiTe npaBUIbHBINA OTBET.

Ha xomnoctom xoy Henb3st paboTaTh JBUTATENIO:

A) CUHXpPOHHOMY

b) acunxpoHHOMY C (pa3HBIM POTOPOM

B) mocTossHHOTO TOKA C MOCIeI0BATEILHON 0OMOTKON BO30YXKICHHUS
[') acHHXpOHHOMY C KOPOTKO3aMKHYTBIM POTOPOM

J1) MOCTOSTHHOTO TOKA € TapaJlJIeIbHOM 0OMOTKOM BO30YKIEHUS

15. YcTanoBUTE COOTBETCTBUE MEXKY KOMIIIEKCHBIM CONPOTUBIICHUEM HAarpy3Ky U €€ TUIIOM:

1) Z=20 +j30 A) aKTHBHAas

2) Z=20-j30 b) akTHBHO-MHIYKTHBHAS

3) Z=20 B) emkocTHas

4) Z=j30 I') akTHBHO-eMKOCTHAs

5) Z=-j30 J1) MHIYKTHBHAS

16. JlonosiauTe.

Ha uHIYKTHBHOM 3JIEMEHTE TOK [0 OTHONICHUIO K HAMPSKEHUIO Ha 90
rpaycoB.

17. JononHuTe.
O}IHOCbaSHaSI MOCTOBAas BBIIIPAMUTCIIbHAA CXEMaA COACPIKUT OUOOO0B.

18. BriOepute mpaBHIIbHBII OTBET.

VIIT npenHa3HaueH JUist yCUJIeHHUS B 00J1acTH:
A) BBICOKHX YacCTOT

b) cpeanux yactot

B) Hu3KMX yacToT

19. YcTanoBuTE COOTBETCTBUE MEXKY TUIIOM MaTEpHUAIa U €r0 MarHUTHOM MPOHUIIAEMOCTBIO:



A) nTnamMarHeTUKH
b) mapamaraeTruku
B) deppomarneTrxu

1) p>1
2) p>>1
3) pu<l

20. BeibepuTe npaBUIIbHBII OTBET.

AXTHBHOE COIIPOTUBIICHUCE, €MKOCTHOMH 3JIEMEHT U HHHYKTHBHBIﬁ 9JICMCHT COCIUHCHBI

mapajlyiCJIbHO. COHpOTI/IBJ'ICHI/IC HUHAYKTHBHOCTH OoubIIIe COITIPOTUBJICHUA émxoctu. IlomHOE

KOMIIJICKCHOE COIIPOTHUBJICHUEC CXEMBI UMECT XapaKTEp:

A) aKTUBHO-UHTYKTHBHBIN

b) unayKkTUBHBIN

B) emxocTHOI

I') akTHBHO-EMKOCTHOM.

4. MeToauyecKue MaTepuaJibl, ONpe/e/siiolue npoueaypy oueHnBaHusi
3HAHWH, YMeHHUIi, HABLIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YIOIIMNX

B Tabmuue

3Tanbl (POPMUPOBAHUS KOMIIETEHIHIT

IMPpUBCACHBI OIMCAHHA IIPOLUCAYP HPOBCACHHUA KOHTPOJIbHO-OLCHOYHBIX

MEPOIPHUSITHIA ¥ TIPOIEAYP OICHUBAHUS PE3YJIbTATOB O0YUEHUS C IIOMOIIBIO OIIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeil mporpaMMoi JUCIUILITHHBIL.

rpadudeckas pabora
(PT'P)

HaumenoBanue
Omnucanust MpoIeTyphl MPOBEACHUS KOHTPOIBHO-OLIEHOYHOTO MEPOIPUATHUS
OLICHOYHOI'O
Y TIPOIIeTypPhI OLIEHUBAHUS Pe3yIbTaTOB 00yUEHHUs
cpenacTBa
[IpemomaBaTens He MeHe, 4eM 3a ABE HeOeNd 10 cpoka 3amutbl PI'P momkeH cooOmmuTth
KaxaoMy oOyuaroniemycss Homep Bapuanta PI'P. 3aganus PT'P BbUIOKEHBI B 3JEKTPOHHOM
nHpopManmoHHO-00pa3oBarensHoi cpene Mpl YIIC, goctymHOi oOydaromeMmycst uepe3 ero
P nuaHbIi kabuneT. PI'P momkHa OBITh BBITIONIHEHA B YCTAHOBIEHHBIN MPENOJIaBaTEIeM CPOK U
ac4eTHO-

B COOTBETCTBUHU C TpeboBaHUsIMU K odopmieHuto PI'P (TekcToBo#t u rpaduyeckoil yacteil),
chopmynupoBanHbiMd B Ilonoxenun «TpeboBanus K OGOPMIICHHIO TEKCTOBOW U
rpadudeckoit moxkymeHTanmu. HopmoxonTpoms» Ne [1.420700.05.4.092-2012 B mocrnemneit
penaknun. PI'P B HazHaueHHBIN CPOK cHaroTcs Ha MpoBepKy. Ecim mpemycMoTpeHa ycTHas
3ammra PI'P, To oOydarommiicss 0OBSCHICT pelIeHUe 3ajad, YKa3aHHBIX INPEToJaBaTelieM U
OTBEYAeT Ha €ro BOMPOCHI

KontponsHas pabota
(KP)

KonTposbHbIe paboThl, MpexycMOTpeHHbBIE padoueil mporpaMMoN JUCHUIUIMHEI, TPOBOASTCS
BO BpeMs MpakThdyeckux 3aHATHH. BapmantoB KP mo teme He MmeHee nByx. Bo Bpems
BeimosiHeHns KP  monb3oBaThCcsl y4eOHMKAMHM, CHIPaBOYHMKAMH, KOHCIEKTAMH JICKITHH,
TeTPaJsAMH JJIS IPAKTHIECKIX 3aHATHI HE pa3perieHo.

[IpenomaBaTens Ha MPAKTUYECKOM 3aHATHH, MPEIISCTBYIONIEM 3aHATHIO mpoBereHus KP,
JOBOJHT /10 oOyuatomuxcsi: remy KP, konmdectso 3anannii B KP, Bpems Beimonnenns KP

CobecenoBanue
(3x3ameH)

IIpu siBKe Ha IK3aMEH CTYACHTHI 00s3aHBI IMETh NPH ceOe 0(OPMIICHHYIO 3aUETHYIO KHIDKKY
(Ha KaXJOH CTpaHWIE JOJDKHBI OBITH 3allOJIHCHBI pPEKBH3HTHL: y4eOHbIN rom, @. U.O.
CTYJCHTa, TOJIUCH JIeKaHa, 3aBEPCHHAs IIeYaTblo (PaKyinbTeTa), KOTOPYIO TPEIBIBISIOT
9K3aMEHATOpPY B Hauajie dk3ameHa. OTBETHl Ha BONPOCHI IK3aMEHAIMOHHBIX 3aJJaHUH HOCST
CTPOTO MHANBUAYAIbHBIN XapakTep. B Xoje mpoBeaeHus dk3aMeHa UCKITI0YalOTCS BCe (POPMBI
KOHCYJIBTAIlMi CTYJIEHTOB ApPYT C JPYyroM WU ¢ TpenoaaBareneM. llpu ycTHoO# ¢opme




9K3aMEHa 3K3aMEHATOpPYy IPEAOCTaBIICTCS NMPaBO 3a7aBaTh CTYACHTY IO IporpamMMe Kypca
JOTIONTHUTENbHBIE BONPOCH B pPaMKaxX OTBEJCHHOTO JUISI OTBETa HA JK3aMEHE BPEMEHHOTO
HopMatuBa. [Ipn 3TOM KakIbIi CTYJEHT B MPOIECCEe 3aHATHH M KOHCYJIbTAIlMHA TOJKEH OBITH
O3HAaKOMJIEH C MpPOrpaMMoil Kypca, COAEp)KaHMEM MHHHMAJIBHBIX TpeOOBaHMH, KOTOPBIM
HEOOXOANMO YIOBICTBOPATH Ul IIOJyYCHUS TIOJNIOXKHUTENBHON OIIGHKH MO Kypcy, H
KpuTepusiMu TuddepeHmauy oneHKH.

3amura g1abopatopHOi
paboTsI

JlaGopaTtopHast paboTa 3aIlIMINAETCs CTYISHTOM HWHIMBHIYAIBHO IMOCIE BBINOJIHEHHS JKCIIe-
PUMEHTAIBHO-TIPAKTUYECKOH YacTH B MOJHOM oObeme. Dopma 3aIUTHl perjiaMeHTHPYETCs
METOJIMYECKHMH YKa3aHUSMH K JabopaTopHOW padore. OO0beM U cojliepKaHHE KOHTPOJIBHBIX
MEPOIIPUATHI TIPH 3aIUTe JIAOOPATOPHOIl PabOTHI MOIKHBI COOTBETCTBOBATH MaTEpHAIy,
W3JIOKCHHOMY B JIEKIUSIX, METOAMYECKHX YKa3aHMAX WIM OCHOBHOH JHTEpaType,
PEKOMEHIOBAaHHOMN IJIsl JAHHOM IUCHIMIUTMHEI M 3aTParuBaTh TONBKO TEMATHKY BBIIIOITHEHHON

paboThl

Jlis opraHuzalM U TPOBEICHHS IPOMEKYTOYHOM arrectanuu (B (opMe HK3aMeHa)
COCTABJISIIOTCSL TUIIOBBIC KOHTPOJIbHBIC 33JaHUsl WM MHbIE MaTepHajibl, HEOOXOJUMBbIE Il OLECHKH
3HAaHUW, YMEHUH, HaBBIKOB U (WJIM) ONBITa JAEATEIBHOCTH, XapaKTEPHU3YIOIIUX STaIbl
(dbopMHpOBaHUS KOMIIETEHIINI B TIPOLIECCE OCBOSHHS 00pa30BaTEIbHOM MTPOrpaMMBbI:

— MepevYeHb TEOPETUUECKIX BOMPOCOB K 3a4€Ty/3K3aMEHY ISl OLEHKU 3HAHUK;

— TIEPEYEHb THUIOBBIX TMPOCTHIX MPAKTUYECKUX 3aJaHUK K 3a4eTy/3K3aMEHY ISl OICHKH
YMEHUH;

— TepeYeHb THUIOBBIX NMPAKTUYECKUX 3aJaHUN K 3a4eTy/PK3aMEeHY Uil OICHKH HAaBBIKOB H
(um) onbITa AESITEILHOCTH.

[lepeyenpb TeOpeTUUYECKUX BOIPOCOB M MEPEYHU TUIIOBBIX MPAKTHYECKUX 33JaHUN Pa3HOTO
YPOBHSI CIIOHOCTH K 3a4eTy/3K3aMeHy OOydJaroluecsl TOJy4aloT B Hadyaje ceMecTpa depes
3NEeKTpOHHYI0 HH(OpManroHHo-o0pazoBatenbHyto cpeny KplKT UpI'VIIC (auusbiii kaOuHeT
oOyyJaromerocs).

Onucanue npoueayp NpoBeaeHNsi MPOMEKYTOYHOM aTTecTAllUM B (popMe IK3aMeHa
U OLlEHMBAHUS Pe3y/JbTATOB 00y4eHHUs

[TpomexxyTounast arrectanus B popMe 3K3aMeHa MPOBOJAUTCS MTYTEM YCTHOTO coOece0BaHus
no Ouneram. buiersl cocTaBineHbl TakMM 00pa3oM, YTO B KaXIblii M3 HUX BKIIOYal B ceds
TEOPETHUUECKHUE BOTIPOCHI M MPAKTHYECKUE 3aaHU.

buiier copgepKuT: 1Ba TEOPETUUECKUX BOIPOCA JUIsl OLIEHKU 3HaHUi. TeopeTnueckue BOpoChl
BBIOMPAIOTCSL M3 MEPEYHs BOMPOCOB K 9K3aMEHY; TPU MPAKTHUYECKUX 3aJaHMs: JBA U3 HUX IS
OIICHKH YMEHUH (BBIOMPAIOTCS U3 MEPEUHS TUMIOBBIX MPOCTHIX MPAKTUYECKUX 3a/IaHUH K DK3aMEHY);
TPEThE MPAKTUUECKOE 3aJaHUe ISl OIICHKW HAaBBIKOB W (MJIM) OIBITA JEATEIHHOCTH (BBIOUPAIOTCS
U3 MepPeyHs TUMOBBIX MPAKTUYECKUX 3a/IaHUH K IK3aMEHY).

Pacnipenenenune TeopeTHUECKUX BOMPOCOB M MPAKTUUECKHUX 3aJlaHUM 1O SK3aMEHAIIMOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsi 00yJarommxcs Aoctymne. Pa3paboTaHHbIN KOMIUIEKT OUIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B AJIEKTPOHHYIO HH()OPMAIMOHHO-00PAa30BaTEIbHYIO CpEay
KpWXT HUpI'VIIC, a xpanutca Ha kadenpe-pazpadborunke ®OC Ha OymMakHOM HOCHUTENEe B
coctape ®OC no AUCUUILIIIHE.

Ha »sk3amene oOyuatomuiicss Oeper Owmier, JUisi TOJATOTOBKM OTBETa HAa HK3aMEHAIIMOHHBIN
Owmet oOyJaromeMycsi OTBOJHUTCS BpeMs B mipenernax 45 muHyT. B mporiecce oTBeTa oOydvaromerocs
Ha BOTIPOCHI ¥ 33/I1aHUs OHIIeTa, MPENo/IaBaTelb MOXKET 33/1aBaTh JOMOIHUTEIBHbBIE BOITPOCHI.

Kaxnprii Bompoc/3aganue OuiieTa OIICHWBAETCS IO YEThIPeXOa/NIbHOW CcHcTeMe, a jaliee
BBIUMCIISIETCST cpefHee apu(METHYECKOe OIICHOK, IOJYYCHHBIX 3a KaXIbIil BOIMpOC/3aJaHuUE.
Cpennee aprupMeTHIECKOE OIICHOK OKPYTJISIETCS JI0 IEJI0T0 110 TTpaBUjIaM OKPYTJICHHS.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OMJieTa



e JK3aMeHaAllMOHHBIN Omiaer Ne 1 VYT1BeE :
, - PXKIAI0:
i mlﬂueL.

10 TUCLHUIUINHE 3aBenyromnuit kadeapoit
202 -202 «DJIEKTPOTEXHUKA U JIIEKTPOMEXAHUKA» «COI» KpMKT UpI'YIIC
y: rox o 4 cemectp

1. I/II[eaJII/I3I/Ip0BaHHBIe IIaCCUBHBIC JJICMCHTHI CXEM 3aMCIICHUA.

2. Pacuer QJICKTPUICCKUX HCI’ICﬁ MCTOAOM KOHTYPHBIX TOKOB.

3. 3apgaua. B tpexdasnoit memm Up = 220B, r =2750Mm, X; = 440 Om. Onpenenuts

KOMIUIEKCHBIC 3HAaYCHHUS TOKOB Iy, 1 [ .




