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1. MacmopT (poHIA OLIEHOYHBIX CPEICTB

1.1 O6snacTe npuMeHeHNsl (POHAA OLEHOYHBIX CPEICTB

B pesynbrare ocBoeHusi yueOHoW mucturmHbl OI1.02. DnekTpoTeXHHWKa W AJICKTPOHHKA
(6a3oBasi TWOArOTOBKA) OOydYarOIIMICA JODKeH oOsmanate npeaxycMoTpeHHbiMu PI'OC 1o
cnermanbHocTH 13.02.07 DnekTpocHaOkeHHe (IO OTpacisiM) CICIYIOUIMMUA YMEHUSMH, 3HAHUSMU,
KOTOpbIe (OpMHUPYIOT 001IMEe U MPOPECCUOHANbHBIE KOMIIETEHLIUU: MTPOU3BOIUTH pacyeT MapaMmeTpoB
ANEKTPUYECKUX IIeMNeil; coOupaTh JNEKTPUUYECKHUE CXEMbl M MPOBEPATh HX paboTy; MeETOHbl
npeoOpa3oBaHusl AIIEKTPUYECKONH HHEPIUH, CYIIHOCTh (DPU3MYECKHX MPOIECCOB, MPOUCXOMALINX B
AJEKTPUUYECKUX W MATHUTHBIX IEMsAX, MOPSAJOK pacyera MX IapamMeTpoB; OCHOBBI DJIEKTPOHUKH,
AJIEKTPOHHBIE MPHUOOPHI U YCHIIUTEIH.

1.2. TpeGoBanusi K YPOBHIO MOATOTOBKHM IO JWCHUILIHHE, NMepeYeHb KOHTPOJIHPYEMbIX
KOMIIeTeHIIU

HIICC,O?)K Ymenus 3HaHus
OK 01 BeiOupath crocoObl peuicHHS - MoI0MpaTh - KJIACCU(PUKAITUS
3a1a4 npoeCCHOHATBHON | yCTPOWCTBA DIIEKTPOHHON TEXHUKHM, | SJIEKTPOHHBIX prOOpOB, ux
JEATENBHOCTH,  NPUMEHHTENBHO K | DJIEKTPHYECKHE pHOOPHI U | YCTPOHCTBO u o0nacThb
Pa3NUYHBIM KOHTEKCTaM 000pyIOBaHHE C ONpPENeICHHBIMH | IPUMEHEHHUS;
OK 02 OcymiecTBasTh NOUCK, aHAJIU3 U | ITapaMeTPaMH U XapaKTEPUCTHKAMM; - METOABI pacyera U
HHTCPOPCTALNIO uHpopManuH, - MIpaBUILHO M3MCPEHUSI OCHOBHBIX ITapaMeTPOB
HEOOXOAMMO# IS BBIIOJHEHHS 3a/1a4 9KCITyaTUPOBaTh SJICKTPHUYCCKHX, MarHUTHBIX
pO(eCCHOHAIBHOM IS TENbHOCTH 3NIEKTPOOBOPYIOBAHKE M MEXAHU3MBI | LETEH;
OK 03 IDlranupoBaTh ¥ peain30BBIBATE | mepenaunt JIBYOKEHHST - OCHOBHBIC 3aKOHBI
coOCTBEHHOE HpO(i)eCCI/IOHaJ'ILHOG U | TEeXHOJIOTNYECKUX MallluH U | 3JIEKTPOTEXHUKU,
JIMYHOCTHOC PAa3BUTHUC. aHHapaTOB; — OCHOBHBIC
OK 04 PabotaTh B KOJJICKTHBE U - PACCUHTHIBAT npaBuiIa SKCILTyaTaIHH
KOMaHAC, 9 PeKTUBHO | mapamerpsr DIIEKTPUIECKHUX, | 3JEKTPOOOOPYIOBAHHUS H METOIBI
B3aUMO/JIEMCTBOBATE C KOJUICTaMH, | MarHUTHBIX 1ETIEi; HU3MEPEHUS JJIEKTPUUYECKUX
PYKOBOJICTBOM, KJIMCHTAMH. - CHMMATEL IIOKAa3aHMs | BEJINYNH;
OK 05 OcymecTBiath yCTHYIO H |y IOJIB30BaThCS - OCHOBHI  TEOpPUH
HAUCbMCHHYIO  KOMMYHHUKAIUIO  HA | yjekTpOnM3MEpUTEIbHBIMU ANIEKTPUICCKUX MAIHH, TPHHIHUIT
TOCYIapCTBCHHOM  A3BIKE € YH4ETOM | ppGopamu M MPHCHIOCOOIEHUAMHE, pabOThl THITOBBIX 3JIEKTPUUECKHX
ocoOeHHOCTEN COLIMAJILHOTO U _ cobHpaTh YCTPOHCTE;

KYJIbTYPHOTO KOHTCKCTA.

o baere NEKTPUUYECKUE CXEMBI; - OCHOBBI
POABIIITE  TPaXKIAHCKO= - YUTaTH (usnueckux TIPOLIECCOB B
TIATPHOTHICCKYIO TOSUIMIO, | 11y yiiiIIMANEHEIE, SMEKTPUYECKHE M | MPOBOAHHKAX, IOTYHPOBOIHHKAX
JICMOHCTPHPOBATE OCO3HAHHOC | /o praskHble cxeMbl ¥ JTHANEKTPUKAX;
TIOBE/IeHNE Ha OCHOBE
- TapaMeTphl

00I1IeYETI0BEYECKUX LIEHHOCTEN.

. SJIEKTPUUYECKAX CXEM U E€IUHUIIBI
OK 07 CopelicTBOBaTh COXPAHEHUIO P

HX U3MCPCHUS,

OKpYyKaroIei Cpe/ipl,
- TIPUHIIHITBI
pecypcocOepexeHuIo, 3¢ heKTUBHO
o . BBIOOpa ANEKTPUICCKHUX "
NefCTBOBATh B Ype3BBIYAHBIX .
SJICKTPOHHBIX YCTPOUCTB 158
CUTYaIUsIX. HOHGODOE:
OK 08 HUcrmomp3oBaTh  CpeacTBa PHOOPOB; .
- CBOIiCTBa

(pm3HYeCKOi KyIbTYpHI AJISI COXPaHEHHS
U YKPEIUIEHHs 3J0pPOBbs B IIpoLEcce
npoeCCUOHANBHONW  JIESITENbHOCTH U
MOAJEPXKAHUS HEOOXOANMOTO ypPOBHS

IMPOBOJHHUKOB, IMOJTYIIPOBOAHUKOB,
SJICKTPOU3OJIINUOHHBIX,
MAarHuTHBIX MaTCpUuajioB,

(hM3UYECKOI TTOJITOTOBIICHHOCTH. - crocobb!
OK 09 Ucnomnb3oBaTh IOy qeHHA, fepenatin a
WCTIONb30BaHUS  3JIEKTPHUYECKOM

WH(pOPMAITHOHHBIE TEXHOJIOTUH B
po(ecCUOHAIbHOMN JIeSITEIbHOCTH

OK 10 ITons3oBatThcs
mpoeCcCHOHATIBHON TOKYMEHTAIMeH Ha
TOCYJapCTBEHHOM M MHOCTPaHHBIX

SHEpruy;

- XapaKTePUCTUKU U
napamMeTpbl  JJCKTPHUECKHX |
MarHUTHBIX TOJEH.




SI3BIKAX

[NIK 1.2 UYwmrate ©u  COCTaBIATH
ANEKTPUICCKHE CXEMBI
ANEKTPOCHAOKECHUS
JNEKTPOTEXHUYECKOTO U DIEKTPO-
TEXHOJIOTHYECKOr0 000PYA0BaHUS

IIK 2.2 BBEHINOIHATE OCHOBHBIE BHIBI
pabot 1o 00CITyKIBaHHIO
TpaHchopMaTopoB U mpeodpazoBaTesci
ANEKTPUIECKOHN SHEPTUU

IIK 2.5 Pa3pabateiBath B O()OPMIISTH
TEXHOJOTHYECKYIO u OTYETHYIO
JIOKYMEHTAIIUIO

[1K 3.5 BpInonHATE IpOBEPKY U aHAIHU3
COCTOSIHHSI YCTPOWCTB U MPUOOPOB,
WCTIONB3YEMBIX TIPH PEMOHTE M HAJTaIKe
00opyTOBaHUS




2.Pe3ysibTaThl 0CBOEHHS Y4eOHOI THCHUIIHHBI, MOJIeKAIIHe

npoBepKe

2.1. B pe3ynbTare arTecTanuy 1o y4eOHON AUCIUILTUHE OCYIIECTBIIECTCS KOMIUIEKCHAs
MPOBEpPKa CIEAYIOUINX YMEHUH U 3HAHH, a TaK)Ke JTUHAMUKA (POPMUPOBAHHS OOIIIMX KOMITETSHIINH:

Pe3ynbrarel 00y4eHUs: yMEHUS, 3HAHUS U
001Me KOMIIETEHIINN

[TokazaTenu orieHKU pe3yabTara

dopma KOHTPOJISI U

- Pacuer xapakTepuctuk
ANIEKTPUYECKOTO IOJIsT; BEIOOP
CHOCcO00B COETMHEHHUS
KOHJICHCATOPOB; pacdeT
SKBHUBAJICHTHON EMKOCTH OaTapen
KOHJICHCATOPOB M pabouero
HanpsDKEHUS Ha KOHJCHCATOPax;

- Pacuér anekTpuueckux uenei
ITOCTOSTHHOT'O TOKA HA OCHOBE
3akoHOB Oma u Kupxroda;
ornpeaeacHue o0IIero
COIMPOTHUBJICHUA, TOKA U HAITPAIKCHUA
Ha y4JacTKax IeNH MpH
MIOCIIEZI0BATENBHOM, MAPaJUIeIHFHOM U
CMEIIAaHHOM COEJIMHEHHSIX
PE3UCTOPOB U MOIIHOCTH LIETIH;

- OmnpezneneHue XapakTEpPUCTUK
MarHUTHOTO TIOJIST, UCTIONb30BaHUE
IIpaBUJI IIPABOU U JIEBOU PYKH,
npasuia JleHia, pacuer
HEPAa3BETBJICHHON MarHUTHOM LENH;

- Ompenenenue napameTpoB
[IEPEMEHHOTO TOKA; pacyeT
HEPA3BCTBJICHHBLIX U Pa3BETBJICHHBIX
ANIEKTPUYECKUX LIETeH; TOCTPOCHUE
BEKTOPHBIX JHarpaMM;

- Pacuer ceuenus mpoBo0B U
KaOerei 1o JOIMyCTUMOMY HarpeBy U
JOMYCTUMOMY TaJICHUIO
HaNpPSOKEHUSL.

OIICHUBAHUS
'YMETb:

[MPOU3BOMTH PacUeT MapaMeTpPoOB OIICHKA MPHU
PIICKTPUYECKHX TICTICH. [IPOBEIEHUH YCTHOTO
OK1.-0K9 ompoca,

KOHTPOJIBHBIX padoT,
MIPH 3aIIUTE OTYETOB
o J1a00paTOpHBIM
3aHATHAM, a TaKKe
OIICHKA BEITIOJTHCHUSA
JOMAIIHUX 3aJaHui

COOMPATh AEKTPHUECKHE CXEMBI U
[IPOBEPSTH UX PaboTYy.
OK 1.-OK 9

- CocraBneHue MPOCTEHIINX
ANIEKTPUIECKHX IIeTIel U H3MEepeHHUe
TOKOB, HaHpH)KeHHfI, MOIITHOCTH B
IIETISIX TTOCTOSIHHOTO, OHO(a3HOTO
MIEPEMEHHOTO U TPeX(a3HOTO TOKOB,

- OmpeneneHue 1EHBI ACICHAS
pubopa Mo yCIOBHBIM

0003HaYCHMAM Ha €ro IIKaJe;

DKCIIepTHOE
HaOJIOEHUE U
OIICHKA 3aIUTHI
OTYETOB I10
na0opaTopHBIM
3aHATHAM




BEIOOp TIpEe/IeIOB U3MEPEHIS;
COCTaBJICHUE CXEMBI BKIIFOUCHHUS
IpUOOPOB IS U3MEPECHHUS
AIIEKTPUUYECKIX BEIUINH;
UCIIOJIb30BaHHUE PHUOOPOB ISt
W3MEPEHUS AIEKTPUIECKUX BEJIHYHH;

- Ormpenenenue TUIA U TAPAMETPOB
ANEKTPUYCCKUX MAIIMH [0 MApKUPOBKE;
BEIOOp CIIOCOOOB TIyCcKa U
PEryIUPOBAHUS CKOPOCTH JBUTATEIIS B
3aBHCHMOCTH OT MOIITHOCTH U
KOHKPETHBIX YCJIOBUH; IIOIKJIIOUEHUE
JIBUTATEIIS K CETH;

-BribOop MomHOCTHM  nmBUTATENS B
3aBHCUMOCTH OT peXnMa paboTHI,
aHanmu3 paboOTBl  CXEeM  YIpaBICHHA
AIIEKTPOABUIATENIEM;

- OnpeneneHue TUIIOB
MOJIYIIPOBOJJHUKOBBIX IIPHOOPOB 1O UX
MapKUPOBKE; BBIOOpP CXEM BKIIIOYCHUS
TpaH3UCTOpa B 3aBUCUMOCTHU OT
3aJJaHHBIX YCJIIOBHIA; N3MEPEHUE TOKOB U
HaNpsDKEHUH MIPH CHATHA
XapaKTEPUCTHK MOTYTIPOBOIHUKOBBIX
puOOpPOB;

- CocraBneHne CcxeM OJHO - U
JIBYXTIOJTYICPHUOTHBIX  BBITPSIMUATEICH;
BBIOOD JTMOJIOB JIJISt CXEM BBITIPSIMIICHUS,
- CocTaBieHHe MPOCTEHIIINX CXEM
YCHITUTEIBHBIX KaCKaI0B H OIPE/ICIICHUE
Ha3HAYCHHS PIIEMEHTOB 3THX CXEM;

- CocraBjeHue MNPOCTEHIINX JHOIHO-
PE3UCTOPHBIX H JTHOAHOTPAH3UCTOPHBIX
CXEM peaH3aliy JOTUICCKUX OIepaliiid

¥ TaOJINI] COCTOSIHAM K HUM.

SHATH:

METOAbI Hp€06pa3OBaHI/IH SHCKTqueCKOﬁ
POHEPIruu, CYIIHOCTb (1)I/I3I/I‘-I€CKI/IX IMpO1ECCOB,
[P0 UCXOAAMINX B DJICKTPUICCKUX U MArHUTHBIX
LICIISX, MIOPAAOK pacucTa UuX MapaMeTpoB;

OK 1.-OK9

- OCHOBHBIE XapaKTEePUCTHKH
AIIEKTPUYECKOTO TIOJIST; BIUSIHUE
ANIEKTPUYECKOTO TIOJIS Ha TPOBOIHUKH H
JIUBJIEKTPUKH; YCTPOICTBO
KOHJIEHCATOPOB; CBOICTBa
HapaielbHOro, MOCIeA0BaTeIbHOTO
COEJMHEHUS KOHIECHCATOPOB.

OLIEHKA NpH
MIPOBEJICHUH YCTHOTO
OIIpOCca, KOHTPOJIEHBIX
paboT, mpu 3ammTe
OTYECTOB I10
1a00paTOPHBIM
3aHATUSM, A




- Knaccudpukanms 3JIEKTPUUECKHUX
nerei; HX OCHOBHBEIC H
BCIIOMOTaTENIbHBIE JJIEMEHTHI;

XapaKTePUCTHKHU MOCTOSTHHOTO TOKa,
- 3aKOHBI LieTiel MOCTOSTHHOTO TOKA;
OCHOBBI pacyeTa MPOCTBIX U CIOKHBIX
SJIEKTPUYECKUX LIeTIEH TTOCTOSITHHOTO
TOKA; TIPaBIiIa TEXHUKH 0€30I1aCHOCTH
TIPH IKCIUTyaTaIllH dJIEKTPOYCTAHOBOK;
- OCHOBHBIE CBOMCTBA U
XapaKTePUCTHKA MAarHUTHOTO TIOJIS.
[loBeneHue MpoBOAHUKOB ¢ TOKOB B
MarHUTHOM TI0Jie. 3aKOHBI
3JIEKTPOMArHUTHOW UHIYKITUH.
Knaccudukarus, cBoiictsa 1 0071acTh
npuMeHeHHs HepPOMArHUTHBIX
MaTepHaloB,;

- IlapameTpsl IEpeMEHHOTO TOKa;
MTOCTPOCHHUE BEKTOPHBIX AHArPaMM;
METOJIBI pacdera OJHO(A3HBIX IeTei
MIEPEMEHHOTO TOKa; KO QUIIHECHT
MOIITHOCTH;, CYITHOCTH SIBIICHHH
pe30HaHCa TOKOB U HANIPSIKECHUMN.
CriocoObI coOeTUHEHUST 0OMOTOK
Tpex(a3Horo reHeparopa u
notpeburesne Tpex(asHoro Toka;
OCHOBHBIE COOTHOIIIEHUST MEXTY
(ha3HBIMU ¥ THHEHHBIMH HATIPSKCHUSIMU
1 TOKaMHU; TIOHATHE 00 aBapHHHBIX
pexxuMax

B TpeX(a3HBIX METsIX

- Bugsl u KoHCTpYKIHS
WU3MEPUTENILHBIX MEXaHU3MOB
3JIEKTPOMArHUTHOM,
MarHUTOIEKTPUUECKOH,
3JIEKTPOAMHAMHYECKON CUCTEM;
TIOTPENTHOCTH U3MEPEHUH; METOIBI
HU3MEPEHUS DJIEKTPUUECKUX BEIUYUH;
3JIeKTpUYEeCKUe eInHuLbl cuctemsl CH;
- YCTpOWCTBO,IPUHIMUI IEHCTBUS,
PEXXUMBI PaOOTHI TPAaHCPOPMATOPOB;
OCHOBHEIC THUITBI TPAaHC(HOPMATOPOB;

- YcTpolcTBO W NpUHIMI  AeHCTBUSA
DJIEKTPUYECKUX MAIUH TIOCTOSTHHOTO
TOKa; KJIacCU(UKAIUS MAIIIHH 10

TaK)K€ OLIEHKA
BBITTOJTHEHHS
JOMAIIHUX 3aJaHUuN




croco0y BO30YKIICHHS;, CIOCOOBI ITyCKa
JIBUTATEJEeil MOCTOSHHOTO TOKA,;
peryjupoBaHne YacTOTHI BPAILICHNUS;
peBepCUpPOBAHIE;

- YerpoiictBo TpéxdazHOTO
ACHHXPOHHOTO JIBUTATEJISI; TUIIBI
POTOPOB; IIPUHLIUM JSUCTBHS al;
CIOCOOBI IyCKa U pEeTyIMPOBaHHUS
Y4aCTOTHI BPALEHUs; CIIOCOOBI
peBepCUpPOBaHUS;

- Pexumsr paboTs]
AIIEKTPOABUT ATENEH;
MYCKOPETYyIupymomass 1 3alluTHas
annaparypa;

- OO0mas cxema 3IIeKTPOCHA0KEHUS
MOTpeOUTENCH IIEKTPOIHEPT U,
JJIEMEHTBI YCTPOICTBA AIEKTPUUECKHUX
ceTeil; HAa3HAYCHUE U THUIIbI IOJICTAHIIHIA;
Ha3HAYCHHUE U YCTPOICTBO 3aAIUTHOTO
3a3eMJICHHS B 2JIEKTPOYCTAaHOBKAX.

OCHOBBI DJIEKTPOHHKH, JIEKTPOHHBIE TPUOOPHI
U YCHJIUTEIIH.
OK1.-0OK9

- Dnekrpoduzndeckue CBOMCTBA
MOJTYTIPOBOTHUKOB,; TOHSTHS
9JIEKTPOHHOU U JIBIPOYHOI]

IIPOBOAMMOCTH; YCTPOICTBO U CBOMICTBA
p-TI-iepexona;

- YcrpolcTBO, MPUHIIMIT AEHCTBYS,
XapaKTepUCTHUKH, TTapaMeTPhl
MOJYTIPOBOJHUKOBBIX IIPHOOPOB;

- Ha3znauenue n xiaccudpuxanus
BBINPSMUTENEN; CXEMBI U TPUHIUI
neicTBus oHO(Aa3HBIX U Tpex]asHbIX
CXEM BBIIPSIMIICHHS; HA3HAYCHUE U
CXEMBI CTIIAKUBAIOIINX (DUITBTPOB;
NPUHIUI CTAOMIN3ALUH HAIIPSDKCHUS 1
TOKa; IPOCTEMIINE CXEMBI
CTaOMIIM3aTOPOB;

- IlpuHuun ycuneHus Toka,
HaNpsKEeHUs, MOIIHOCTH; IPUHIIUI
JIEUCTBUS U CXEMBI IIPOCTEHILIEro
YCUIIMTENBHOTO KaCcKaJ(a; HA3HAYEHUE U
KJIaccu(UKaIus yCHIUTEICH; BUABI
MEKKAaCKaHOH CBSI3H;

- Kunaccudukanus 3JIEKTPOHHBIX
TeHepaTopoB; paboTa CXeM 3JIEKTPOHHBIX
TeHEPaTOpOB

pa3HbIX TUIOB, YCTPOMUCTBO,

OLICHKA NPH
MPOBEICHUH YCTHOTO
ompoca, Py 3aLuTe
OTYETOB O
1a00paTOPHBIM

3aHATHUAM




MIPUHIINIT IEUCTBUS DIIEKTPOHHOIYIEBBIX
npubOpoOB;

- [IpuHIMI 1EelCTBUS TPUTTEPOB Ha OCHOBE
ITOTHYECKHX 3JIEMEHTOB PETHCTPOB;
BHEITHUX 3aIIOMHUHAIONINX YCTPOUCTB BBOJA
1 BEIBOZA HH(OPMAITHH;
- TunoBas CTpyKTypa MHKpOTpoIieccopa u
€ro COCTaBIISAIOUINX; OPraHNu3aIHsI
MHKpPO3BM Ha OCHOBE MHKPOIIPOIIECCopa

10




3. OueHka ocBoeHHsI Y4eOHOM JUCHMIIIHHBI

3.1 IlpuMepHoe HaNOJIHEHUE ISl TeKYIIero, py0e;KHOro 1 HMTOroBOro KOHTPOJIS

HanmeHoBaHHE OLIEHOYHOT O cpeacrea

KpaTkasi XapaKTepUCTHKA OLICHOYHOI0 CPE/ICTBA

HpeI[CTaBJIeHI/Ie OLHCHOYHOI'0 CpeacrBa

YcerHbll onpoc

CpencTBO KOHTPOJIS, OPraHU30BAHHOE KaK CICIUATbHAS
Oecema mpemnogaBaTesis ¢ 00yJarOIIUMCS Ha TEMBI,
CBSI3aHHBIC C U3yYACMOU TUCIIMIUITMHOW, PACCUUTAHHOE HA
BBISICHEHHE 00BheMa 3HAaHUH 00yJaromerocs mo
OIIpE/ICIICHHOMY pa3Jieny, TeMe, IpodiieMe | T.II. U
MO3BOJISIOIIEE MATHOCTUPOBATH TIYOUHY 3HAHUM
oOygaromuxcs

Bomnpocel mo Temam/ pazaenaM/mpoodaeMe AUCIUTLTHHEL

Tect

Cuctema CTaHAAPTU3UPOBAHHBIX 3aJaHUH, TTO3BOJISIONIAS
aBTOMATH3HPOBATh IPOLETYPY H3MEPEHHS YPOBHS
3HaHUH U YMEHHH 00yJaromerocs.

DoHj TeCTOBBIX 3aJaHUN

[IpaxTrdeckue paboTH U TabopaTopHEIE pabOTHI

CpezncTBo IPOBEPKH YMEHHUH IPUMEHSATH HOITy4CHHBIE
3HaHMA 110 3apaHee ONpPECICHHON METOAUKE JUls
peleHus 3a7a4 WK 3aJaHUui 110 MOJIYJII0 HIIH
JUICHIUIUIMHE B LIEJIOM

KoMIuiekT 3amanuii uist BBITOJTHEHHUS IPaKTHYECKOM
paboTel. MeToanveckrue peKOMEHIAINH TI0 BHIIIOJHEHHU IO
pabor.

3.2 KoHTpOJIb ¥ OLIeHKA 0CBOCHHS Y4eOHO JUCHUIIMHBI 110 TeMaM (pa3aesam)

DneMeHT yueOHOI @DopMBI U METOBI KOHTPOJIS
JUCLIUIIIUHBI Texynmii KOHTPOJIb Py0exHblil KOHTPOJIb [Ipomexxyrounas arrecranus
®dopMa KOHTPOJIA IIposepsiemebie IIposepsiembie | Dopma koHTpous | IIposepsemeie
OK,V,3 dopma KOHTPOJIS OK, V.3 OK, V.3
Beenenune YcTHBIN onpoc OK 01 -10

11




Pasznen 1. OK 01 - 10; 3auer OK 01 - 10;
DKCIIEPTHOE K 1.2, IIK 2.5 1K 1.2, TIK 2.5
HaOJIFOCHYE HA
MTPAKTUIECKIX
BaHSTUSX, OLIEHKA
BEBITIOJTHEHUS
m1abopaTOpPHBIX,
MMPAKTUICCKUX U
KOHTPOJIbHBIX
pabot

:‘)HCKTpI/I‘ICCKOG IIO0JIC

Tema 1.1 OgHoponnoe CamocrositenbHas pabora |OK 01 - 10;

DIIEKTPUYECKOE 110JI€ [IpakTH4eckoe 3aHATHE 1K 1.2, 1K 2.5
'Y CTHBIN OIpoc
TectupoBanue

Pasnen 2 OK 01 - 10; 3auer OK 01 - 10; IIK

DIIeKTpUUECKHE IIETTH DKCIIEPTHOE 11K 1.2, 11K 2.2, 1.2, IIK

IMOCTOSIHHOT'O TOKa gaOmonenue Ha [[IK 2.5, IIK 3.5 2.2, I1IK 2.5,
PAKTUYECKUX [1K 3.5
BaHSATHAX, OLICHKA
BBITTOJHEHUS
1a00paTOPHBIX,
MPAKTUICCKUX U
KOHTPOJIbHBIX
pabot

12



Tema 2.1 3akoHbI JlaGoparopHas paboTa OK 01 - 10;
PIICKTPUYECKUX LIeTIeH [[pakTHueckoe 3aHsTHE K 1.2, [1K 2.2,
[IOCTOSIHHOT'O TOKa Y CTHBIN onpoc [1K 2.5, 11K 3.5
TectupoBanue
Tewma 2.2 Pacuer CamocrositenpHas paborta |[OK 01 - 10;
PIIEKTPUYECKUX LIEeTIeH [[pakTHueckoe 3aHsTUE K 1.2, 1K 2.5
[MOCTOSTHHOTO TOKa 'Y CTHBIN onpoc
TectupoBanue
Pasgen 3 OK 01 - 10; 3auer OK 01 - 10;
DJIEKTPOMArHeTu3mM DKCIIEPTHOE 11K 1.2, 11K 2.2, [IK 1.2, I[IK
naomronenue na |[IK 2.5, IIK 3.5 2.2, 11K 2.5,
[IPAKTUYECKUX [1K 3.5
3aHATHUSX, OLCHKA
BBITIOJTHEHHS
1a00paTOpPHBIX,
MPAKTHYECKUX U
KOHTPOJIBHBIX
padoT
Tema 3.1 Y CTHBIN O1pocC OK 01 - 10;
TectupoBanue [IK 1.2, IIK 2.5
MarsuTtHoe 1nojue
Tema 3.2 [IpakTHyeckoe 3aHsITHE OK 01 - 10;
'Y CTHBIN Onpoc K 1.2, [IK 2.5
MarauTHsle LIENU TectupoBanue
Tema 3.3 CamocrosarenbHas pabora (OK 01 - 10; KonTponbHast
JJIEKTPOMarHuTHAs JIaGoparopHas paboTa 1K 1.2, 1K 2.2, pabota
VH YKL Y cTHBIN onpoc [1K 2.5, TIK 3.5
TectupoBanue
Pazyen 4 Dnexrpudeckue OK 01 - 10; 3auer OK 01 - 10;
LEMU EPEMEHHOT0 TOKa ODKCIIEPTHOE 1K 1.2, 11K 2.2, [IK 1.2, I[IK
HaOmonenue Ha 11K 2.5, IIK 3.5 2.2, 11K 2.5,
[PaKTUYECKUX [1K 3.5
BaHSTHSX, OIEHKA
BEBITIOJTHCHUS
1a00paTOPHBIX,
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MPaKTUYECKUX U
KOHTPOJIBHBIX
pabot
Tema 4.1 [IpakTHueckoe 3aHsTHE OK 01 - 10;
CunyconIaJIbHBIN TOK 'Y cTHBIN onpoc K 1.2, 1K 2.5
TectupoBanue
Tema 4.2 [IpakTudeckoe 3aHATHe OK 01 - 10;
JlaGopaTopHas pabora K 1.2, TIK 2.2,
PacqveT SJICKTPUICCKUX Y eThplif onpoc [1K 2.5, 11K 3.5
Lenel CUHYCOMIANLHOTO Tectupopanie
TOKa
Tema 4.3 [IpakTHveckoe 3aHATHE OK 01 - 10;
'Y CTHBIN OIpoc K 1.2, I[IK 2.5
KomuiekcHslil MeTof TecTupoBanue
pacuera uenei
CHHYCOHMIAJIbHOTO TOKa
Tema 4.4 [IpakTryeckoe 3aHsITHE OK 01 - 10;
JlaGopaTopHas pabota K 1.2, TIK 2.2,
Tpexdasnie ner Y CTHEIH onpoc MK 2.5, TIK 3.5
TectupoBanue
Tema 4.5 Dnextpuueckue [[[pakTrueckoe 3aHsATHE OK 01 - 10;
LIENIM HECUHYCOUAJIBHOIO |Y CTHBIN OIIPOC K 1.2, 11K 2.5,
TOKa TectupoBanue [1K 3.5
Tema 4.6 JlaGopaTopHas pabota OK 01 - 10;
Henuneiinnie 'Y CTHBIN onpoc K 1.2, 11K 2.2,
JJIEKTpUYecKue uenu  (IectupoBanue [1K 2.5, TIK 3.5
MOCTOSIHHOTO TOKa
Tema 4.7 CamocrositenbHast pabora |OK 01 - 10;
Henunelinsie Y CTHBIH OIIpOC [IK 1.2, IIK 2.5
AJIEKTPUYECKHUE e [T ecTUpoBaHUE
MIEPEMEHHOT0 TOKa
Paznen 5 Ilepexomubie OK 01 - 10; OK 01 - 10; 3auér OK 01 - 10;
MPOLIECCHI B 1K 1.2, IIK 2.5 DKCHepTHOE IIK 1.2, IIK 2.5 11K 1.2, IIK 2.5
AIIEKTPUUCCKUX TIETISAX HaOItoIeHne Ha
MIPAKTUICCKIX
3aHSTUSIX, OI[EHKA
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BBITTOJIHEHU A

71a00paTOPHBIX,
MPAKTUYECKUX U
KOHTPOJIBHBIX
pabor
Tema 5.1 CamocrositenpHas paborta |[OK 01 - 10; Kontponbnas
'Y cTHBIN onpoc K 1.2, 1K 2.5 pabora
OCHOBHBIE CBEICHUS O TecTuposanue
MEePEXO0JIHBIX MpoIeccax
Pasnen 6 OcHOBEI OK 01 - 10; OK 01 - 10; 3auér OK 01 - 10;
AJIEKTPOHUKHU I[IK 1.2, 11K 2.2, Oxkcneptaoe (1K 1.2, [1IK 2.2, IIK 1.2, IIK
[IK 2.5, IIK 3.5 Habmoaenue Ha [[IK 2.5, IIK 3.5 2.2, 11K 2.5,
MPaAKTUYECKUX K 3.5
3aHATHSX, OI[CHKA
BBIMIOJTHEHUS
1a00paTOPHBIX,
MPAKTHYECKUX U
KOHTPOJIBHBIX
pabor
Tema 6.1 Y cTHBIN onpoc OK 01 - 10;
DIIEKTPOBAKYyMHBIE TectupoBanue K 1.2, [IK 2.5
prOOpbI
Y CTHBIH ompoc OK 01 - 10;
Tema 6.2 TectupoBanue [IK 1.2, IIK 2.5
I"azopaspsiaabie mpuOOpHI
Tema 6.3 JlabopaTopHbIie paboThI OK 01 - 10;
[lonynipOBOAHUKOBBIE 'Y CTHBIN Onpoc K 1.2, 11K 2.2,
prOOpbI TectupoBanue [1K 2.5, TIK 3.5
Tema 6.4. JlabopaTopHbIie paboThI OK 01 - 10;
'Y CTHBIN Onpoc K 1.2, 11K 2.2,
NEKTPOHHEIE Tectnposare MK 2.5, TIK 3.5
BBITIPSIMUTEITN
Tema 6.5 Y cTHBIN ompoc OK 01 - 10;
TectupoBanue [IK 1.2, IIK 2.5
[IpeoOpazoBarenu u
MHBEPTOPHI
Tema 6.6 JlaGopaTopHblie paboThI OK 01 - 10;
Y CTHBI OIIpOC 1K 1.2, TIK 2.5
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DJEeKTPOHHBIE YCUITUTENN

TectupoBanue

Tema 6.7 'Y cTHBIN onpoc OK 01 - 10;
TectupoBanue K 1.2, [IK 2.5
DNEKTPOHHBIE FEHEPATOPHI
Tewma 6.8 Y cTHBIN onpoc OK 01 - 10;
TectupoBanue K 1.2, 1K 2.5
3aiuTa 3J€KTPOHHBIX
YCTPOMCTB
Tema 6.9 'Y cTHBIN onpoc OK 01 - 10;
TectupoBanue 1K 1.2, TIK 2.5
OcHOBBI
MHUKPOAJIEKTPOHUKH
Tema 6.10 JlabopaTopHbie pabOThI OK 01 - 10;
. |Ycrasiii onpoc 1K 1.2, [IK 2.5
OcCHOBBI UMITYJILCHOM TecTupoBanme
TEeXHUKU
Tema 6.11 CamocrtositenpHast padorta |OK 01 - 10;
JIaGopaTopHble paboThI K 1.2, TIK 2.5
Jloruyeckue 3JIEMEHTBI |\ crHprit orpoc
TectupoBanue
Paznen 7 Dnexrpudeckue OK 01 - 10; OK 01 - 10; 3auér OK 01 - 10;
MaIINHBI K 1.2, 11K 2.2, Okcnepraoe  [[IK 1.2, [IK 2.2, IIK 1.2, IIK
[IK 2.5, IIK 3.5 HaOmonenue Ha |[[IK 2.5, IIK 3.5 2.2, 1IK 2.5,
MIPaKTUYECKUX I[IK 3.5
3aHATHUSX, OIIEHKA
BBITTOJIHEHUS
1ab0paTOPHBIX,
MPAKTUYECKHUX U
KOHTPOJBHBIX
pabot
Tema 7.1 JIaGopaTopHble paboThI OK 01 - 10;
'Y CcTHBIN onpoc K 1.2, 1K 2.2,
DIEKTpUUECKUE TectupoBanue I1K 2.5, 11K 3.5
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MAalllMHbI

IIOCTOSAHHOI'O TOKa

Tema 7.2 JIaGopaTopHbie padOoThI [1K 1.2, 1K 2.2,
'Y cTHBIN onpoc [1K 2.5, [IK 3.5
DNEeKTpUYECKHUE MAIIUHbI Tectupopante
MIEPEMEHHOT0 TOKa
Tema 7.3 JlaGopaTopHbie pabOTHI [1K 1.2, TIK 2.2,
'Y cTHBIN onpoc [1K 2.5, [IK 3.5
Tpancdopmaropsl TectnpoBanue
Paznen 8 Dnexkrpuueckue K 1.2, 11K 2.2, IIK 1.2, 1IK 2.2, 3auér IIK 1.2, IIK
U3MEPEHUS [IK 2.5, IIK 3.5 DKCIEPTHOE IIK 2.5, IIK 3.5 2.2, 11K 2.5,
HaOJII0/IeHuE Ha [IK 3.5
MPAKTUYECKUX
3aHATHUSX, OLEHKA
BBIMIOJTHEHUS
1a00paTOPHBIX,
NPaKTUYECKUX U
KOHTPOJIbHBIX
pabot
Tema 8.1 JlabopaTopHbIie paboThI K 1.2, TIK 2.2,
. [YcrHbi onpoc [1K 2.5, IIK 3.5
Metozbl u3MepeHui 1o CTHpOBaHNE
Tewma 8.2 JlabopaTopHbIie paboThI K 1.2, TIK 2.2,
Y CTHBI OIpoC [1K 2.5, IIK 3.5
[Tpubope! 5 TectupoBanue
HETIOCPEICTBEHHON
OLIEHKHU
Tema 8.3 CamocrositenpHas pabora  [[IK 1.2, TIK 2.2,
JlaGopaTopHble paboThI [1K 2.5, IIK 3.5
H3mepenne Y cTHBIN ompoc
ANEKTPHUUECKUX TeCTHpOBAHUE
apaMeTpoB
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4. Kpurepun onieHUBaHMS MO pe3yJabTaTaM TeKylIero, pyde:KHoro 1 M”TOroBoro KOHTPOJIst

4.1 ®opmMbl M MeTOAbI OLIEHUBAHMSI

[IpenmMeTroM OLIEHKM cioyXaT yMeHMs U 3HaHusA, npeaycmorpeHHsie PI'OC 1no
TUCLUILINHE DIeKmpomexHuxka u 3J1eKmpoHuKa, HarpaBieHHble Ha (OPMUPOBAHHUE OOLIUX U
poeCCHOHATBHBIX KOMITETEHITHIA.

Kputepuu m1g orileHMBaHMsI YCTHOT'O OTBETA HA YpOoKaxX DIEKTPOTEXHHUKA U AIEKTPOHUKA

Onenka «5» CTaBUTCS, €CIIU YUEHUK:

1. ITokasbIBaeT riIy0OKOE M MOJHOE 3HAHUE U MOHUMaHuE BCEro 00beMa MporpaMMHOrO
MaTepuana; IOJHOE IIOHUMAaHUE CYIIHOCTH pPAcCMaTpUBAEMbIX IOHSTUH, SBJIEHUH U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3CH.

2. YMeeT COCTaBHTh MOJHBIA U MPABUIBHBIA OTBET HA OCHOBE M3YYCHHOTO MaTepHaa;
BBIICTISITh TJIaBHBIE IIOJIOKEHHUS, CAMOCTOSITEIbHO IMOATBEPXKAAaTh OTBET KOHKPETHBIMU
npuMepamu, (paKTaMu; CaMOCTOSTENIbHO W apryMEHTHPOBAHO [eJIaTh aHaiu3, 0000marh,
BBIBOJIBI. Y CTaHABIMBAeT MEX NpeaMETHbIe (HAa OCHOBE paHee NPUOOpPETEHHBIX 3HAHUN) U
BHYTpU IIpPEIMETHBIE CBSI3U, TBOPYECKM IPHUMEHSET IIOJIyU€HHbIE 3HAaHUS B HE3HAKOMOU
cutyanuu. [locnenoBarenbHo, 4€TKO, CBI3HO, 000OCHOBAHHO U 0€30IIMO0YHO H31araeT y4yeOHbIN
MaTepuai: JaeT OTBET B JIOTMYECKOM IOCIEI0BAaTEIbHOCTH C HCIOJB30BAHUEM IPHUHITON
TEPMHHOJIOTHH; J€JIaeT COOCTBEHHBIC BBIBOJABI; (OPMHUPYET TOYHOE OINpeAeNieHue U
HCTOJIKOBAaHHUE OCHOBHBIX IOHSTHH; NMpPH OTBETE HE IOBTOPSIET JOCIOBHO TEKCT Y4EOHHKA;
u3NlaraeT MaTtepuan JUTEPAaTypHBIM SI3IKOM; TPABUIBHO U OOCTOSTENTFHO OTBEYAaeT Ha
JIOTIOTHUTENIbHBIE BONPOCH! yuuTenss. CaMOCTOSTENbHO U PAllMOHANIbHO MCIOIb3YET HarJsaHbIC
ocoOwusl, CIIpaBOYHbIE MAaTEPUAIIbl, YYCOHUK, TOTIOTHUTEIBHYIO TUTEPATYPY, IEPBOUCTOUHHUKH.

3. CaMOCTOSITEIbHO, YBEPEHHO M O€30MMO0YHO MPUMEHSET NOJY4YeHHBIC 3HAHUS B
pelieHny mpobjaeM Ha TBOPYECKOM YPOBHE; JOMYCKaeT He Oojiee OHOTO HeJo4yeTa, KOTOPBIN
JIETKO UCIPABJISET MO TPEOOBAHUIO YUUTEIS.

Onenka «4» cTaBUTCS, €CIIN YYCHHUK:

1. [Toka3pIBaeT 3HaAHUS BCETO HM3YYEHHOI'O MpOrpaMMHOro Marepuaina. Jlaet moyHbli u
NPaBUIbHBIM OTBET Ha OCHOBE W3YYEHHBIX TEOpHil; JOMyCKAaeT HE3HAYUTEIbHBIE OIIMOKU U
HEJ0YETHhl MPU BOCIPOU3BEICHUHN U3YyYEHHOI'O MaTepuasa, ONpeesIeHNs NOHITUH, HETOYHOCTH
IPU MCIIOJIb30BaHUM HAYYHBIX TEPMUHOB WJIM B BBIBOJAX M O0OOIICHUAX; MaTepHall U3JlaraeT B
OTIPENIETICHHON JIOTUYECKON IOCIEeI0BATEIbHOCTH, TPH ATOM JOIMYCKAeT OJIHY HErpyoyro
omMOKy WM He Ooyiee JBYX HENIOYETOB M MOXET HMX MCIPABUTh CAMOCTOSATENBHO MpHU
TpeOOBaHUU WM TPU HEOOJIBIION MOMOIIM MpernoAaBaTels; B OCHOBHOM YCBOWJI Y4eOHBIH
MaTepuai; IMOATBEPKIAeT OTBET KOHKPETHBIMU IIPUMEPAMHU; TIPaBHIBHO OTBEYAET Ha
JIOTIOTHUTEIbHBIE BOIPOCH! YUUTEIIS.

2. YMeeT caMOCTOSITENIbHO BBIJICNIATH TJIaBHBIE MOJIOKEHHS B M3YYEHHOM MaTepuaie; Ha
OCHOBaHMU (aKTOB M MPUMEpPOB 0000mIaTh, JejaThb BbIBOJABI, YCTaHABIMBATh BHYTPU
npeaMeTHbele cBs3U. [IpuMeHseT nosyyeHHbIe 3HAHMS Ha IPaKTUKE B BHUJOU3MEHEHHOMN
CUTYyalluH, coOJII0/IaeT OCHOBHBIE MpaBUjia KyJIbTYphbl YCTHOM U MUCbMEHHOW peyH, UCIIOJIb3YyeT
Hay4yHbI€ TEPMHHBI.

3. He oOnamaer mOCTaTOYHBIM HAaBBIKOM pPa0OTBI CO CIPABOYHOH JIMTEPATypOM,
y4eOHHUKOM, TMEPBOMCTOUYHUKAMHU (IPAaBUIIBHO OpPHUEHTUPYETCA, HO paboTaeT MEAJICHHO).
JomnyckaeT HerpyOble HapyIIeHUs MTPaBuil 0GOPMIICHHS MTUCbMEHHBIX PadoT.

Onenka «3» CTaBUTCS, €CIIN YUEHHUK:

1. YcBousl ocHOBHOE cojiep:KaHHE yueOHOro Marepualia, UMeeT MpoOesbl B YCBOSHUU
MaTepuana, HE NPENATCTBYIOUIME JalbHEMIIEMY YCBOCHHMIO NPOTPaMMHOIO MaTepHaa;
MaTepuai U3J1araeT HeCuCTEMaTU3UPOBaHHOE, (PparMeHTapHO, HE BCET/IA MTOCIIEI0BATEIbHO.

2. IToka3piBaeT HEJOCTATOUYHYIO C(POPMHUPOBAHHOCTH OTAENbHBIX 3HAHUN M YMEHUH;
BBIBOJIBI K 000OIIICHHUS apTyMEHTUPYET ¢1a00, JOIMYCKAaeT B HUX OITHOKH.

3. lonycTisl OMMOKM W HETOYHOCTH B HCIOJb30BAHUM HAYYHOH TEpMHUHOJIOIHUH,
orpezeNieHus MOHATUH Jall HeIOCTAaTOYHO YeTKHE; He UCIOIb30Bal B KaUeCTBE J10Ka3aTeIbCTBA
BBIBOJIBI U 00001IeHUs U3 HAOMIOIeHUH, (PAKTOB MM TOMYCTHII OIIUOKY TP UX H3T0KCHUH.

4. VlctibIThIBa€T 3aTpyJHEHUS B NPUMEHEHUU 3HAaHUM, MpU OOBACHEHUH KOHKPETHBIX
ABJICHUN HA OCHOBE TEOPUM, MM B MOATBEPXKIACHUU KOHKPETHBIX IMPUMEPOB IPAKTHUECKOIO
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IIPUMEHEHHUS TEOPUl.

5. OTBeuaeT HEMoOJIHO HA BOIPOCH! yuuTels (yIycKasi i OCHOBHOE), WJIM BOCIIPOU3BOIUT
coJlep)KaHue TeKCTa y4eOHHMKA, HO HEAOCTATOYHO MOHUMAET OT/AEIbHBIEC MOJO0KEHUS, UMEIOILIUE
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE.

6. OOHapyXMBaeT HEJOCTATOYHOE IOHUMAaHHE  OTHCJIbHBIX  MOJOXEHHH  mpu
BOCIIPOM3BEICHUH TEKCTa yuyeOHHWKa (3ammceil, MepBOMCTOYHMKOB) WJIM OTBEYAET HEMOJIHO Ha
BOIPOCHI YUUTEIA, AOMYCKask OJIHY - ABE rpyOble OIINOKH.

OneHka «2» CTaBUTCS, €CIIU YUCHUK:

1. He ycBous 1 He packpblil OCHOBHOE COJIep)KaHHE MaTepHalia; He JIelaeT BBIBOJOB U
000011IeHnH.

2. He 3Haer M He MOHMMAeT 3HAYUTEIbHYIO WJIM OCHOBHYIO YacThb IMPOrPaMMHOTO
Marepuaja B TpeJesaX IOCTaBJICHHBIX BONPOCOB WM HMeEET ciabo CPOpMHpPOBAHHBIE WU
HEMOJIHBIC 3HAHUA U HE YMEET MPUMEHSATh UX K PEIICHUIO0 KOHKPETHBIX BOIIPOCOB.

3. IIpu otBere (Ha OUH BOIMPOC) JOIyCKaeT Oosiee MBYX IpyObIX OMIMOOK, KOTOPBIC HE
MO>KET UCTIPABUTH JaKe IPU MOMOIIN YUUTETIS.

4. He MOXeT OTBETUTh HU HA OJINH MX IIOCTABJICHHBIX BOIIPOCOB.

5. [TonHOCTBIO HE YCBOMII MaTepual.

Onenka «1» cTaBUTCS, €CIIU YUCHHUK:

1. Orkazancs OTBETHTH 1O TeMe NPHM HEYBAKMTENBHOH NPUYMHE WM TPU TOJHOM
HE3HAaHUU OCHOBHBIX IOJIOKEHUIN TEMBI.

Tect onennBaeTcs Mo NATH OATBHOM HIKAJIE CISAYIOIIUM 00pa3oM: CTOMMOCTH KaXKIO0TO
Bornpoca 1 6am1. 3a npaBUIbHBIM OTBET CTYACHT mosyyaet 1 Gayi. 3a HEBEPHBIM OTBET WM €ro
OTCYTCTBHUE OaJIIbl HE HAUHCIISIOTCS.

Ouenka «5» coorBeTcTBYET 95% — 100% npaBUIBHBIX OTBETOB.

Onenka «4» coorBercTBYeT 80% — 94% npaBUIIBHBIX OTBETOB.

Onenka «3» coorBeTcTBYET 53% — 79% NpaBUIBHBIX OTBETOB.

Onenka «2» coorBercTBYET 0% — 52% IpaBUIBHBIX OTBET.
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5. KOHTPOJIbHO-0LICHOYHBIe MAaTePHAJIbI 10 Y4eOHOH IMCIUIIIHHE

5.1 KoHTpOJIbHO-01IEHOYHBIE MaTepHAIIbI JIJIsl TEKYIIEr0 KOHTPOJIS

HaumeHnoBanue 00bEKTOB
KOHTPOJIS K OLICHKH

OCHOBHBIC TTOKa3aTeIN OIEHKHU
pe3ynbTaTa

OueHk

MMPOU3BOJUTH PACUCT IAPaMCTPOB
QJICKTPUICCKUX ueneﬁ.

- Pacuer xapakrepuctux
HIIEKTPUYECKOTO T0JIsI; BBIOOP
CII0COOOB COEIMHEHUS
KOHJICHCATOPOB; PacyeT
HKBUBAJICHTHOU EMKOCTH OaTapen
KOHJICHCATOPOB U paboyero
HaIPSKEHUS Ha KOHJIEHCATOPaX;

- Pacuér anexTpuueckux
[erneil MOCTOSIHHOI'O TOKa Ha OCHOBE
3akoHOB Oma u Kupxroda;
oIpeziesieHue O0IIEero CONPOTUBIICHNUS,
TOKa M HAMPSKEHUSI HAa y4acTKaXx Lenu
pu [locienoBarensHoOM,
MapajuieIbHOM U CMEIIaHHOM
COCTMHEHUSX PE3UCTOPOB U MOIIHOCTH
[eIH;

- Omnpenenenue
XapaKTePUCTHK MarHUTHOTO
[OJISI; UICTIIOJIb30BAHUE TTPABUII MPABOU U
neBoii pykH, npaBuia Jlenia, pacuet
HEpa3BETBICHHON MarHUTHOM LIETIH;

- Omnpenenenue
MmapamMeTpoOB MEPEMEHHOTO TOKa,
pacyeT Hepa3BETBJICHHBIX U
PA3BETBJICHHBIX AIEKTPUUECCKUX IICTICH;
[MOCTPOEHNUE BEKTOPHBIX IUArpaMm;

- Pacuer ceuenust mpoBoAoB

Kabesneil Mo 10mycTUMOMY HarpeBy u
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3amganue Nel. Pacyer aneKkTpocTaTHYeCKO 1emnH.

[Ipu pacuere 371€KTPOCTaTUYECKUX LIETIEH MPUMEHSIOT METO/] CBepThIBaHus 1enu. [Ipu
3TOM

OTIPEAEISAIOT YUYACTKU TOJIBKO MOCIIEI0BATENIBHOTO I TOJIBKO MapajlieIbHOTO
COCTMHEHUS M HCIIOJIB3YIOT COOTBETCTBYIOIIHNE (DOPMYITHI.

Hano: C,=20 Mx®; C2=30 mxd; C3=40 mxD;

C4=50 mx®; U=100 B;

Haiitu COKB, U, - U4, Q, - Q4

OrajnoH oTBeTa

Pemienul OnpenensieM 5KBUBAJIEHTHYIO €MKOCTb.

Paccmotpum ucxonnyto cxemy. T.k. konjpencaropsl Cl u C2 coeiHeHbI
MOCIe0BaTENbHO, TO

Ci. C2 20730

C12 = C1+C2= 20 + 30= 12 mx®

N3 cxembl Ne2 cnenyer, uto kKoHaeHcaTtopsl C, u C4 coeTMHEHBI MapajuieIbHO, 3HAYUT

C34 = C3+C4 =40 + 50 = 90.m.xkD

N3 cxemsr N3 crnenyer, uto konneHcaropsl Ciz u C3s COeTMHEHBI MTOCTIEI0BATENBHO,
3HAYUT

C12.C34 12.90

CokB=CI2+C34=12+90=10,6. m.kD

11 Onpenensiem HapsDKEHUE U 3apsil KaXA0ro KoHAeHcaTtopa. s aToro nBurasch ot
caMou

npocToit cxemsl (4) K ucxoaHou (1) npumeHsiem Bce U3BECTHBIE CBOICTBA.

U3 cxemsbt N!14 cnenyer, uto

QOKB =U . CB = 100- 10,6 = 1060 MmxKn
N3 cxemst N3 cnenyer, uro
Q12 = Q34 = Q3KB = 1060.m.xkKn
Q12 1060

Q34 1060
134 :-:--:11,78
c34 90

N3a=UN3=Us=11,7B
M, =C1p=12=88,3 B

M3 cxembl N!'2 cnegyeT, 4to

Q3=U3z.C3=11,7"40 = 468 mxKn

Q4=U4.C4=11,7"50 =585 mxKn

N3 cxemsr N!! 1 cnienyer, ato Q1 = Q2 = Q12 = 1060 J11xKn
Q1 1060

H>,=C=30=3538B

Orser ...

3aganue Ne2. PacyeTr mpoCTHIX Leneil MOCTOSTHHOIO TOKA.

CMenianHoe CO€AMHEHHE TPUEMHUKOB DSHEPIUM TPEACTaBIsSEeT COOOH codeTaHue
PAcCMOTPEHHBIX MOCIEIOBATEILHOTO U MapajjIeIbkHOTO coeauHeHui. bonbiioe pasHooOpasue
ATUX COEJMHEHHUH He MO3BOJISET BBHIBECTH OOy (GOpMYNy Ui ONpeAesieHNs] SKBUBAJIEHTHOIO
COIPOTHUBIIEHUS LieNHU. B KaKJOM KOHKPETHOM CIIy4ae HY’KHO BBIJIENATHh YYaCTKH, COEMHEHHbBIE
MIOCJIEA0BATEIBHO WUIH
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napajuieNbHO, W TI0 U3BECTHBIM (DOpPMYJaM 3aMEHSTh WX IKBUBAJCHTHBIMU COMPOTHBIICHUSMHU.
[lerb MOCTENMEHHO YIMPOINAIOT M MPUBOJAT K MPOCTEHIIEMY BUIY C OJHUM CONPOTHUBIICHUEM.
IIpu 5TOM TOKHM H

HaIPsDKEHUS OTACIBHBIX YYaCTKOB IIEMH OMPEIEIAIOT 1Mo 3akoHy OMa.

Hano: R,=20 Om; R2=30 Owm;

R3=40 Owm;

R4=50 Om; U=l 00 B;

Haittu Koks. U, - U4, 1, - 14

9TanoH orBera Pemenue

1 OnpenensieM 5KBUBAJICHTHOE

CONPOTHUBJICHUE.

Paccmotpum ucxoanyro cxemy. T.k. conpotuBiieHuss R3U R4 coe/Tunens ITAPAIICIBHO, TO

R3.R4 40750

R34 = R3+R4 =40 + 50= 22,2 Om

N3 cxembr N22 crnienyer, uto conpotusnenus R, u R34 coennHeHs! mociie0oBaTensHoO,
3HAYUT

R134 =Ri +R34 =20 + 22,2 =42,2 Om

N3 cxempr N23 crnemyer, 4To cOpoTUBIEHUS R3 U R'34 cOeIMHEHBI MapaIlIeNbHO,

3HAYUT

A2’ N34

KakB -
A2 + R134

30722

30+42,2=17,50m

11 OmnpenenseM HaIpPsDKEHUE U TOK KaKJ0T0 CONPOTUBIIEHUA. JJ1s 3TOro JBUTasch OT
camoit

pocToi cxemsl (4) kK ucxoaHoH (1) mpumeHsieM Bce U3BECTHBIE CBOMCTBA.

U3 cxemsl N4 criegyer, uTo

u 100
IsxB =-R 175=5,7 A
9KB ,
N3 cxembl N3 crenyer, 4o
U2 = U134 = woxe= 100 B
U, 100 354
> R, 30

N3 cxembl No2 cnenyeT, 4To

1134=11=134=24 A
Ul=11.R1=24.20=48B
U34=134.R34=24.222=
52B
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U3 cxembl Ne1 cnepyet, 4to
U3 = U4 = U34 = 52 B

=5y
TR 40 7
U, 52
OTtBer ... e -
=—=—=1,1A4
* 7R, 50

3aganue Ne3 Pacuer C/I0KHBIX Heneil MOCTOSTHHOIO TOKA.
Pacyer cioxHbIX nemneili Meroaom 3akoHOB Kupxrodga (y3/10BbIX M KOHTYPHBIX

YPaBHeHHUil).

Jlns pacuera ClI0’KHOH 1IeH HEOOXO0IMMO COCTaBUTh CUCTEMY YPAaBHEHUI B

CJIEIYIOIIEM TTOPSIIKE:

TOKOB,

cxeMme;

1. KonmuecTBO ypaBHEHHUH B CHCTEME JOJDKHO OBITh PABHO KOJMYECTBY HEM3BECTHBIX
npUYeM KOJIMYECTBO HEU3BECTHBIX TOKOB JIOJDKHO OBITh PABHO KOJMYECTBY BETBEH B

2. KommuecTBo ypaBHEeHHU# 1o nepBomy 3akoHy Kupxroda momkHo OBITH HA €AMHUILY

MCHBIIC

KOJIMYCCTBA Y3JIOB B CXEMC;
3. Henocrarommue YpaBHEHHUA B CUCTEME COCTABJIAKOTCA 110 BTOPOMY 3aKOHY

Kupxroda.

Hano: E1=20 B; E2=40 B;

E3=50 B;

R1=R2=15 Owm; r1 = r2=13=5

OmMm

Haiitu 11, 12, 13, cocTtaBuTh ypaBHEHHE OanaHca MOIIHOCTH.
DTajaoH
OTBETA

Pemenne

1 Pacuet cnoxHO# 11enu MeTo1oM 3akoHoB Kupxroda.
CocTaBuM cucTeMY U3 TPEX YpaBHEHMI, IEPBOE ypaBHEHUE 110 IEPBOMY 3aKOHY

Kupxroca, 18a o BTOpoMy, M peLLINM MOJIy4YEHHYIO CHCTEMY.

JpyTHe

11+12+13=0

E1-E2 =11 .(R1 +rl1)-12 .(R2 +r2)
E2-E3=12.(R2+I'2)-13+I3
4+12+13=0
20-40=11-(15+5)-12-(15+5)
,»40-50=12. (15 + 5)- 5-13
T1i+12+13=0

J-20=20-11 - 20-12

-1 0=20-12 - 5-13

11 +12 +13 =0

di-12=-1

M-1p -13 =-2

B manpHeiimeM pemeHnn UCTIONb3yeM METO/T TIOJCTaHOBKH. Bripazum uepes Tok 12

TOKH U
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MoACTaBUM B IICPBOC YpaBHCHHUC.

1+12+13=0
11=12 -1

13 = 4-1 +2

2

12 -1+12 +4 + 12
+2=0

6+12=1

1
I2=--=-0174

11=-017-1=-1,17 4

OTtpunareiabHOE 3HaYCHHE TOKOB TOBOPUT O TOM, UCTHHHOE HalpaBieHHEe TOKOB
MIPOTHUBOIIOIOKHO BRIOPAHHOMY.

[TpaBUIIBHOCTH pEHICHHUSI MOXKHO TIPOBEPUTH JBYMsI CIIOCOOAMU: TIOJICTABUB
MOJTyYCHHBIE 3HAYCHHUS B TIEPBOE YPaBHEHHE CHCTEMBI TN COCTABUTh ypaBHEHHE OanaHca
MOIIIHOCTH.

bananc MOIIHOCTH: MOLITHOCTb, BBIIEIsIEMasi BCEMH MCTOYHUKAMU JIOJDKHA OBITH paBHA
MOIIIHOCTH, TOTPeOIIIeMOil BCeMH MPUEMHUKAMU YHEPTHH.

ZEP ucr = ~L" mp

£Pucr =E1 ¢l1 +E2 * |2 +E3 13 =20-(-1,17)+40.(-0,17)+50.1,34 = 35,8B1

IPrp =142 « (R +11)+122 ¢ (R2 +12)+11% » T'3 =1,172 20+0,172 -20+1,342 = 36,7B1

Ecnu 6ananc MOITHOCTH CXOAMTCS 3HAYUT 3a/a4a pelieHa BepHO.

PacueT c/10:KHBIX LIeNeii MeTOI0M y3J10BOT0 HANPSKeHH s

1. Onpenensiem NPoBOAMMOCTb KaX4oW BETBMU:

1 1 1
9= = 005Cm
R-1+r 15+5 20
1 1
G2= —0,05Cm
Ra2+r, 20
PaccmoTtpuM penienne Ha nmpuMepe npeapIayie 3a1aqu.
11
G1==5=0,2Cm R3
2. Onpez[emleM Y3JIOBOC HAIIPSIKCHUC!
E U= N= El.gl+ E?.9?+En-03=20'0,05 +40-0,05 +50 20,2 =
43 3B g%—g
01+02+03 0,05+0,05+0,2
3. OmnpenensieM TOKH BETBE:
11 =(E1-U)-g, =(20-43,3) + 0,05=-1,17A
12 =(E2-U).02=(40-43,3)-0,056=-0,17 A
13 =(E —U) -03 =(50-43,3).0,2=1,34A
OTBeT:

3ananue Ne4. Pacuer oqHO(pA3HOM LM MEPeMEHHOIr0 TOKA.
JlaHo: anexkrpuyeckas 1emns (puc 1);
L=0,120 I'n; C=370 mxd; R=25 Om; =220 B.
Haiitu: XL, XC, |, P, Q, S, mocTpouTh BEKTOPHYIO JHArPaAMMy
JTajIoH 0TBeTa
Pemenue
OmnpenensieM HHIYKTUBHOE CONPOTHUBIICHUE
X =2-n-f-L =2-3,14-50- 0,12 = 37,70m
OmnpenensieM eMKOCTHOE CONPOTUBIICHNE
11
Xc = = =8 bOm
2-n+C 2-3,14-50-370-10-6
OmnpezensieM MOJHOE CONPOTUBIICHHUE LIEMH
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Z=~R? +(XL -Xcf =~252 +(37,7-8,6)% = 38,40m

Haxonum TOK, npoTeKkaromui mno 1nemnu

| =1=220=5 734

Z384 '

Haxoaum akTHUBHYIO MOIITHOCTb, IIOTPEOIISIEMYIO [IEIBIO

p=I?R =5732-25=820,8Bm

Haxoaum peakTHBHYIO MOIIIHOCTb, TOTPEOIIIEMYIO IIETTHIO

Q=1 « (XL -X.)=5,73%+(37,7-8,6)=955,4sap

Haxoaum noiaHyio MOIIHOCTh, TOTPEOISIEMYIO LEMbIO

S=U-1=220-5,73=1260,6BA4

CtpouM BeKTOpHYIO Auarpammy. JJist Toro onpenensemM najeHue HanpspKeHUs Ha
Ka)KJIOM COIPOTUBJICHUH, BEIOUpaeM MaciTad 1Mo TOKY U HaNPSHKEHHUIO M PaCCUYUTHIBAEM
JUTMHBI BCEX BEKTOPOB.

U A =I-R=5,73-25=143,25B

UL=1-XL=5,73-37,7=216B

Uc=1+Xc=5,73-8,6 =49,3
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KonTpouabnas padora

Pacuer Tpexda3Hoi nuenu
Hano: Tpexda3nas 4eThIpexpoBOIHAS LIETh
RA=RB=50 Om; XLA=XcB=Xcc=25 Owm; u, =3808.
Haiitu: 1, P, Q, S, mocTpouTs BEKTOPHYIO THArpamMMy.
JTajI0H 0TBeTa
Pemenue
Onpenensem ¢pa3noe
HanpsHKEHUE
He = U= 380 =220B
33
OmnpenenseM MOJTHOE COMPOTUBICHUE KAXI0M
OERIS
ZA =RA? +Xp?=50% +25%= 55,90m
ZB = RB*+ XB? = 50%+ 25% = 55,90m
Z('=XC=250m
OmnpenensieM TOK Kaxx0u (pa3sl
A= U$= 220= 3 944
ZA 559"
IB = L= 220 = 3 944
Ic= 0= 220 =8,84
Zc 25
HaxomuMm akTHBHYIO MOIITHOCTh, TIOTPEOIsieMyto Kax10i (a3 oit
P4 =A% gA = 3,942/50 = 776,18Bm
PB = IB%. RB = 3,942"50 = 776,18Bm
Pc =1C?+Rc = 3,942 -0= OBm
Haxoaum akTHBHYIO MOIITHOCTB, MOTPeOIIIeMyto Bcell Tpexda3Hoit 1enbio
P=PA +Pa +PC =776,18+776,18+0 = 1552,36Bm
Haxoaum peakTHBHYIO MOIITHOCTb, MOTpeOIIsieMyto Kaxaou $ha3oit
Qa= W X, =3,942 -25 = 388sap
Qs = 182 X8 =3,942 -25 = 388sap
Qc = IC? « X¢ = 3,942/25 = 3886ap
Haxoaum peakTHBHYIO MOIIIHOCTb, TOTpeOIIieMyt0 Beell Tpexa3Hoil Lernbro
Q=QA+ QB+ Qc =388 + 388 + 388 = //646ap
Haxoaum nosmHyro MOIIHOCTh, TOTPEOIsieMy o Kaxk 101 da3oii
S4=Uwd-14=220.3,94 = 866,8B4
SB= U<p* IB = 220"3,94 = 866,8BA
Sc =ug - Ic =220-8,8 = 1936BA
Haxonum moiaHyro MOITHOCTE, TOTPeOIsieMyto Bcel Tpex(azHol enbio
S =SA+ S+ Sc = 866,8 + 866,8 + 1936 = 3669,6B4
JUJIA nocTpoeHust BEKTOPHOM narpaMMbl HE0OOX0IMMO:

1) OmnpenenuTsd yroj cBUTa MEXKIY TOKOM U HalpsHKEHUEM B KXo ¢asze
RA 50

COSA = Za =559=0,89 => < =arccosa =270

RA 50

cosA=7B=559=0,89 => < =arccosg = 27

Rc @)

€0SC == =0 => <Pe = arccosC = 900

Z: 25 c

2) CdopmynrpoBaTh OCHOBHOE COOTHOIICHUS AJIsI Kax a0 (asbl:

B dasze A Tok orcraer ot HanpsbkeHUs 1o (aze Ha yroa 27°
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B ¢aze B Tok onepexaet HanpspkeHue mo dase Ha 27°
B daze C Tok onepexxaer Hanpspkenue 1o ¢asze Ha 90°

3) BeiOpaTh MacmTad 1mo TOKy U HaIpsHKCHUIO M OTIPEJICIUTh JJIMHBI BCEX BEKTOPOB: A
B
m,=1:m,=50
cm cm
1 Y@ 220
-=44Cm
1o M
P 50 °
1= 3,94=394Cmu
1 AM 1
1=/ 6=394=394Cwm
IM1
le 88
1=--=88em
1cM 1"
4) CTpouM BEKTOPHYIO TUAarpaMMy.
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5.2 KOHTPO/IbHO-O0LEHOYHbIE MaTePHAJIbI ISl PY0e:KHOI0 KOHTPOJIA

HaumeHnoBanue 00bEKTOB OcHOBHBIE TOKAa3aTeIN OLICHKHA OneHk
KOHTPOJIS M OIICHKU pe3ynbpTara a
coOMpaTh INEKTPUICCKUE CXEMBI U - CocrasiieHue

[IPOBEPATH UX PadOTYy.

[IPOCTEUIINX NIEKTPUUECKUX LIETIEU U
“3MEepEeHUE TOKOB, HAPSHKEHU,
MOILIHOCTH B LIETIAX IIOCTOSIHHOTIO,
o1HO(pa3HOro NEPEMEHHOro U
Tpex(pa3HOro TOKOB;

- OnpeneneHue 1eHbl
neneHust mpudopa 1o yCIOBHBIM
0003HaYCHHSIM Ha €TO0 IIKaje; BEIOOD
[Ipe/Ie]I0B N3MEPEHUS; COCTABICHUE
CXEMBbI BKJIIOUESHHSI PUOOPOB IS
3MepeHus AIEKTPUIECKUX BEJTUUNH;
vcrosib30BaHue MPUOOPOB ISt
n3MepeHus AIEKTPUUECKUX BEITUUNH;

- Omnpenenenue Tuna u
[1apaMeTPOB IEKTPUUECKUX MAILUH IO
MapKHUPOBKE; BBIOOp CIIOCOO0B IMycKa

U PETYJIUPOBAHUS CKOPOCTH
nBuraress B 3aBUCUMOCTH OT
MOILIHOCTH U KOHKPETHBIX YCJIOBUM;
[MOIKJIFOUEHHUE IBUTATEINS K CETH;

- Bri6op momuoCTH
NIBUraTesns B 3aBUCUMOCTH OT peKUMa
paboThl; aHaTM3 PaboTHI CXeM
YIIpaBJIEHUS 3JIEKTPOIBUTATEIIEM;

- OrnpezenieHrne TUIIOB
[OJTYITPOBOITHUKOBBIX MTPHUOOPOB MO UX
MapKHUPOBKE; BBIOOP CXEM BKIIFOUEHUS
TpaH3ucTopa B 3aBUCUMOCTH OT
3aaHHBIX YCIOBUI; H3MepeHue TOKOB
W HATPSDKEHUH MPU CHATHH
XapaKTEPUCTHK TOJTYITPOBOJHUKOBBIX
puOOpoB;

- CocraBieHue cxeM 0J1HO
- 1 IBYXITOJTyTIEPUOIHBIX
BBINIPSIMUTENICH; BBIOOP AMOOB JIIst
CXEM BBIPSIMIICHHS;

- CocraBnenue
[TPOCTENIINX CXEM YCUIUTEIbHBIX
KacKaJ/loB U OIlpeiejieHre Ha3HaueHus
PIIEMEHTOB 3THX CXEM;

- CocraBnenue
[TPOCTENIINX TUOAHO-PE3UCTOPHBIX U

IUOTHO- TNAHIUCTONHEIX _CXEM
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Ilepeuenp nabopaToOpHBIX 3aHATHI

JlaGopaTtopnas pabora Ne 1 O3HakomIleHHE ¢ TTpaBUIaMU DKCILTyaTalliy aMIIepMeETpa,
BOJIbTMETPA, BATTMETPA U MPOCTEHILIEN AIEKTPOU3MEPUTEIHLHON annapaTypbl

JlaboparopHuas padota Ne 2 B3anmnoe npeodpazoBaHue TPEyrojibHUKA U 3BE3/bI.

Jlaboparopuas padota Ne 3 [Ipumenenue 3akoHoB Kupxroda k pa3BeTBIeHHOM
ANEKTPUYECKON LIeTn

JlabopaTtopHnast pabota Ne 4 MccnenoBanue siBIICHUS SJEKTPOMArHUTHOW MHYKIIUN

JlaGopaTtopHnas padora Ne 5 OnpeneneHue Bua U mapaMeTpoB Ienel 3aMeIIeHHs
IIPUEMHMKOB 3JIEKTPUUECKOIN S3HEPTUU

JlaGopaTopHas pabora  Ne 6 HccnenoBanue
BJIEKTPUYECKOM  LETH c

MOCJIeI0BATEIbHBIM COEJUHEHHEM PEOCTaTa U KaTyIIKH.

JlabGopaTopHas pabora  Ne 7 Uccnenoanue
ANEKTPUYECKON  1enu c

MIOCJIEIOBATEIBHBIM COSTUHEHNEM PEocTaTa U KOHJeHCaTopa

Jlaboparopnas pabora  Ne 8 UccnenoBanue
BJIEKTPUYECKON  LETH c

napajuieIbHBIM COeIMHEHNEM PeocTaTa U KaTyIIKH

JlabGopaTopHas pabora  Ne 9 Uccnenoanue
ANEKTPUYECKON  1enH c

napajieIbHbIM COeIMHEHUEM PEOCcTaTa M KOHACHCATopa

JlaGopatopHas paborta Ne 10 ViccnenoBanue coeJMHEHNsI BTOPUUHBIX 0OMOTOK Tpex(a3Horo
MCTOYHHKA, COCIMHEHHOTO 3BE3/I01 U TPEYTOJIbHUKOM

JlaGoparopHas paborta Ne 11 HccnenoBanue TpexdazHoi 1ieny npy COeAUHEHUH TPUEMHHUKA
SHEPIruU 3BE3101

JlaGopatopHas pabota Ne 12 VccnenoBanue aBapuiHBIX peXXUMOB Tpex($azHOTo MPUEMHHKA,
COEIMHEHHOTO 3BE3101

JlaGopatopHas pabota Ne 13 HccnenoBanue TpexdazHoii 1ienu npy COeANHEHUH TPUEMHUKA
SHEPTUU TPEYrOJIHHUKOM

JlaGopatopHas pabota Ne 14 ViccrnenoBanue TMHEHHBIX U HETMHEHHBIX 3JIEMEHTOB
AJIEKTPUYECKON e

JlaGopatopHas pabota Ne 15 HccnenoBanue paboThl MOJIyIPOBOAHUKOBOTO JUOJA
Jlaboparopnas padota Ne 16 VccnenoBanre BXOJHBIX M BBIXOJHBIX XapaKTEPUCTUK OUIIOISPHOTO
TpaH3HcTOpa

JlaboparopHnas padota Ne 17 MccnenoBanue oqHO(pa3HOM cXeMbl BHIIPSIMIICHHS C HYJIEBBIM
BBIXOJIOM.

JlaboparopHas padota Ne 18 ViccnenoBanus Tpexda3HOi MOCTOBOM CXEMbl BBIIPSAMIICHUS

JlaGopatopHas pabota Ne 19 Onpenenenue paboueit 0061acT YyCHINTENBHOTO KacKaja.

JlaGopaTtopnast padota Ne 20 MccnenoBanue paboThl 2-X KaCKaIHOTO YCUIUTEISI MOIITHOCTH

JlaGopatopHas padota Ne 21 HccnenoBanue nenei npeodpa3zoBaHus UMITYJIbCOB
Jlaboparopnas padota Ne 22 ViccnenoBanue paboTsl MyabTHBUOpaTopa JlabopaTopHas padora Ne
23 HccnenoBanue paboThl TpUITEpa

JlaGopaTtopHnast pabota Ne 24 VccinenoBaHue JJOTHIECKUX DJIEMEHTOB

JlaGopatopHas pabota Ne 25 VcniplTaHue ABUraTess MOCTOSHHOIO TOKA C MapajlebHbIM
BO30YXICHUEM.

JlaGopatopHas pabota Ne 26 VicnibiTanue Tpex(pa3HOro aCHHXPOHHOTO JIBUTATEs.
Jlabopartopnast pabota Ne 27 Uccnenoanue onnodasnoro tpancopmaropa Jlaboparopnasi pabora
Ne 28 [ToBepka TexHHUECKOTO amriepMeTpa U BoabTMeTpa. Jlaboparopuas padota Ne 29 N3yuenue
KOHCTPYKIIMHU ¥ TIPHHIUTIA PaOOTHI AJIEKTPOU3MEPHUTEIBHBIX TIPHOOPOB HETTOCPEICTBEHHOM OIEHKH

JlaGopatopHas pabota Ne 30 Mi3mMepeHne conpoTHBICHHS U30JIALUHU 3JIEKTPOOOOPYIOBaAHHS

[lepeueHb MpaKTUYECKUX 3aHATHM.
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[Tpaktuyeckas pabora Ne 1 PacueT aiekTpocTaTHUECKON HenH

[TpakTrueckas paborta Ne 2 PacueT 31eKTpUUeCcKOil LIeTH CO CMEIIaHHBIM COEIMHEHHEM
CONPOTUBJICHUI

ITpaktrueckas padora Ne 3 [loctpoeHue noTeHIMAIBHON quarpaMMel. [IpakTuyeckas
pabota Ne 4 Pacuer 31eKTpUYECKOM eI METOIOM Y3JIOBBIX M KOHTYPHBIX YPaBHEHUH

ITpakTrueckas padota Ne 5 Pacyer snekTpruyeckoi ey MeToA0M KOHTYPHBIX TOKOB

[Tpaktuyeckas padora Ne 6 Pacuer HeonHOpo1HOM MarHUTHOH nenu [IpakTuueckas pabora
Neo 7 CnosxeHre 1 BBIYMTaHUE CHHYCOUIAIBHBIX BeTuurH [IpakTudeckas padora Ne 8 Pacuer
AJIEKTPUUECKUX Ienel nepeMmenHoro Toka [Ipaktuueckas padora Ne 9 Pacuer nenu npu
cmemagaoM coenuaeHnd RLC aiemeHTOB

[Tpaktuyeckas padora Ne 10 Pacyer anekTpuyeckux 1eneil mepeMeHHOro ToKa Mpu
pE€30HaHCe TOKOB

[TpakTraeckast pabora Ne 11 Pacder nienu mepeMeHHOT0 TOKa KOMILIEKCHBIM METOI0M

[TpakTiueckas pabota Ne 12 Pacuet Tpexda3HOl 31eKTpUIeCKON IIENH MPH COSAMHEHUN
notpeOuTeneit 38e310i

[TpakTueckas padorta Ne 13 Pacuer TpexdazHol 31eKTpUUECKOi IenH MPH COeAUHEHUN
notpeduTeneii TpeyroibHUKOM

[TpakTiueckas pabota Ne 14 Pacuer TMHEWHBIX JIEKTPUUYECKUX Ieneit
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5.3 KoHTpO/IbHO-0LIeHOYHbIe MaTepUAJIbI 1JIS1 HTOTOBOI0 KOHTPOJIS

[IpeameToM OLEHKM Ciy’KaT yMeHUs U 3HaHUA. KOHTpO/b U OLICHKA pe3yJbTaTOB OCBOCHMS
y4eOHOI NUCIMIUIMHBI OCYIIECTBISIETCS IpenoaBaTeieM B IMpoliecce Mpo BEISHHs ayIuTOPHBIX
3aHSATHUMN, @ TAK)KE BBIIIOJHEHUS 00Yy4alOIMMUCS HHAUBUAYAIbHBIX 3aJaHUi. VITOroBbIil KOHTPOIIb B
dopme sx3ameHa. CTyIEeHT IOMYILIEH A0 SK3aMEHa, €CIM BBINOJHEHBl U 3a4TeHbI Ja0OpaTOpHbIE
paloThI; BHIIIOJIHEHBI IPE3EHTALIMH; PACUEThI JIEKTPUUECKUX LIeNeH 10 MHAUBUYalbHbBIM 33 JaHHUSIM
U KOHTPOJIbHAs paboTa U TeMaTUYECKHE CaMOCTOATEIbHbIE pa0OThI BHIIIOJIHEHBI HA IIOJIOXKUTEIbHbIE
OLICHKH.

3AJJAHUE JIUTS DK3AMEHVYIOLIET'OCH.

Bapmuanr 1

WucTpykius s o0ydaromuxcs

KoHTponbHO-U3MepUTENbHbIE MAaTEPUATIbI COJIEPKAT 3

3aJaHusl.

BaumarensHO npounTaiite 3agaHue.

Bpewms BeimonHenus 3aianus - 1 gac.

3anaHue

1. Onuuure sBJICHUE IEKTPOMATHUTHON UHAYKIINH.

Pacckaxure npo ¢puzndeckre 0OCHOBBI paOdOTHI OIYIPOBOTHIUKOBBIX TPUOOPOB

2. Pemwure 3anauy:

Hano: U =120 B; R =20 Om; Xc =50 Om; XL=40 Om Haiitu: R, Xc, S, Q, P, coBd
[TocTpouTh BEKTOPHYIO JUArpamMmy

3. CobepuTe 3IEKTPUUECKYIO b A1 U3MEPEHUSI COIPOTUBIICHUS PE3UCTOPa
HYJIEBBIM METOJIOM.

I[TAKET 5K3AMEHATOPA

Ila. YCJIIOBUA

KonuuecTBo BapuaHTOB 3a/1aHus 1)1 SK3aMenytouierocs - 30 BapHaHTOB.

Bpewms BeimonHeHnus 3ananus - 1 gac.

O6opynoBanue: O1aHK 3aaHU, OJIaHK JUIsl OTBETOB, CIIPABOYHBIM MaTepUal, pydka,
71a00paTOPHBIH cTeH T «Y pajIoyKay, U3MEPUTENbHBI MOCT TOCTOSTHHOT'O TOKA.

OTaJOHbI OTBETOB

Bapuant Nel

Yacrs 1.

SIBieHME ANEKTPOMarHUTHOM HHIYKIIMH

Aenenue goznuxnogenus 3/]C 6 nposodHuke 1160 noo delicmauem UsMeHAIOue20Cs.
MA2SHUMHO20 NOJIsl, TUOO NPU OBUINCEHUU €20 8 MACHUMHOM NOJle, HA3bl8AENCsl S81eHUeM
INEKMPOMASHUMHOU UHOVKYULUL.

[IycTh B MAarHUTHOM MOJIE€ C MHAYKIIMEN B nBUTaeTCS MPOBOJHUK ¢ HEKOTOPOW CKOPOCTHIO I,
IIPY 3TOM Ha €ro KoHIax Bo3HukaeT J/C uHayKuuu:

E=B+-8+lsina

Hampasnenne 3/1C onpenensercs o npasuiy npagou pyKu: €cilv JaJl0Hb IPaBOi pyKH
PacroIOXKUTh TaK, YTOObI MArHUTHBIE JINHUW BXOJWJIN B HEE, @ OTOTHYTHIN MO/ MPSIMBIM yTJIOM
O0JIbIIION Majiel] yKa3blBajl HallpaBJIeHUE ABM)KEHUS TPOBOIHUKA, TO BBHIIPSIMIIEHHBIE YEThIpE
najiblia PyKH YKa)xXyT HallpaBJIeHUE UHAYIIUPOBAHHOM 3/IC.

Bemnuunna 9J[C 3aBucHT OT yria a:

1. Ecniu npoBOIHUK MepeceKaeTcs TMHUSMI MATHUTHOW MHAYKLUU MO IPSIMBIM YTJIOM, TO
Ha €r0 KOHIIaX BO3HUKAET MaKCUMaJIbHO BOo3MOkHas DJIC a51eKTpOMarHuTHOM HHAYKIIMH

ecirt a=90°, To Sin 900=1, torga E = B * -8 « | = max

2. Ecnu mpoBOAHMK paciioyioskeH BOJb JIMHUA MarHUTHOM MHIYKIUH, HE
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nepecekaercs UMM, To Ha ero koHuax 3/1C He BO3HHKaET.

ecitit a=00, To sin 0°=0, Torna E = O.

SIBieHME PNEKTPOMAarHUTHOM UHYKIIMHU B 3aMKHYTOM KOHTYpE.

B 3aMKHYTOM KOHTYpE SIBIICHHE 3JIEKTPOMAarHUTHOW UHIYKIUHA MOXKET BO3HUKATh B ABYX
ciIyJasix:

1. Ecnu HEeNmOJBWKHBIN KOHTYp NEPECEKAETCA N3MEHSIOIMMCS MarHUTHBIM I10JIEM;

2. Ecnu cam KOHTYp NE€peIBUTacTCsl B MArHUTHOM I10JI€.

IIycTh KOHTYp IepeceKaeTcss U3MEHSIOIIMMCS MarHUTHBIM I1OJIEM.

I/ C snexmpomacHumMHOU UHOVKYUU 8 3AMKHYMOM KOHMYpe NPAMO NPONOPYUOHATILHA
CKOpOCMU U3MEHEHUsL MACHUMHO20 NOMOKA, 835IMOU CO 3HAKOM «MUHYCY.

dep
Tt

3HaK «MUHYC» TOBOPUT 0 Hampasienuu J/IC, koTtopoe onpeaensercss no npasuny Jlenya:
npu

M3MEHEHUU MarHUTHOTO ITOTOKA, IPOHU3BIBAIOIIET0 KOHTYP, B ocieaHeM Bo3HUKaeT D/1C
TaKOr0 HaIpaBJIEHUs, UTO 0OYCIOBICHHBIN €10 TOK MPOTUBOACHCTBYET U3MEHEHHIO MArHUTHOTO
notoka. Eciii B MarHUTHO 1oJie nepeiBUraeTcsl paMKa, MMEroIIast Co KOJIMYECTBO BUTKOB, TO

dp

e=-wdt

IIpo u3BeneHnEe KOIMYECTBA BUTKOB PAMKH Ha 3JIEMEHTAPHBIN MarHUTHBINA TOTOK
Ha3bIBACTCS 271eMEHMAPHLIM NOMOKOCYENIEHUEM:

dp=wedgp

IToaTOoMy

dg e = - dt

O/1C nHAYKIMH B 3aMKHYTOM KOHTYPE paBHa CKOPOCTH U3MEHEHMSI IOTOKOCLEIUIEHUS 3TOTO
KOHTYpa, B3TOM CO 3HAKOM «MHUHYC).

®uznyeckue 0OCHOBBI PabOTHI OTYIIPOBOJHUKOBBIX IPUOOPOB

B coBpeMeHHOH TeXHUKE AJI1 U3TOTOBJIECHUS NTOJIYIIPOBOJHUKOBBIX KPUCTAJIJIOB HCIIOJIB3YIOT
3JIEMEHTBI YETBEPTOW Ipynnbl nepuoandeckon cucremsl . 1. MenaeneeBa repMaHnuil 1 KpeMHUH,
aTOMBI KOTOPBIX UMEIOT MO YEThIPE JEKTPOHA Ha BHEIIHUX BAJICHTHBIX 000JI0YKAX.
Kpucrannnueckue pemerky 3TUX IEMEHTOB CTPOSITCS TAKUM 00pa3oM, UTO Ka)Kblii aTOM CBSI3aH C
COCEHUMH JIBYMSI KOBJIEHTHBIMH CBSI3SMHU, YTO MOKHO IIPEICTaBUTh KaK JBIKEHHUE JIBYX
AJIEKTPOHOB I10 OJJHON OpOUTE, OXBATHIBAIOIIEH A]Ipa JBYX COCETHUX aTOMOB.

Bcenencreue manoit mmpussl (1 3B) 3anpenieHHo# 30HbI HONTYIPOBOIHUKA TEILIOBbIC
KoJ1e0aHusl aTOMOB CIIOCOOHBI COOOLIUTH BAJIEHTHBIM AJIEKTPOHAM SHEPTHUI0, JOCTATOUHYIO JUIS
nepexoja U3 3aloJHEHHOM BaJIeHTHOM 30HBI B CBOOOHYIO 30HY MPOBOANMOCTH. Kaxkblit Takoi
Mepexo/1 MpH BOAUT K BOSHUKHOBEHMIO Mapbl HOCUTENEH 3apsiia: CBOOOAHOIO AJIEKTPOHA B 30HE
MIPOBOJIUMOCTH U CBOOOTHOT'O SHEPTETHUECKOTO COCTOSIHUS - IBIPKU - B BAJIGHTHOH 30He. [lox
NeCTBHEM MPHIIOKEHHOTO K KPUCTAJITY HAPSXKEHUS JIEKTPOH MPOBOJUMOCTH JIBHIKETCS
«HABCTPEUY» AIIEKTPUUECKOMY IOJII0, a AIEKTPOH B BAJICHTHOM 30HE 3aHMMaeT CBOOOIHBIN YPOBEHb,
0CBOOOKast CBOM YpOBEHbB JJISl APYTOro JIEKTPOHA. DTO MOKHO pacCMaTpUBATh KaK JIBU)KEHUE
MOJIOKUTETBHOTO 3aps/a (ABIPKH) B HAIIPABJICHUH JIEKTPHUUECKOTO MOJIS.

I'eneparust map cBOOOIHBIX, T. €. CHOCOOHBIX MEpeMeNIaThCsl Mo IeHCTBUEM MPUII0KEHHOTO
HaNpsOKEHUs, 3aps/I0B JeJlaeT KPUCTAJT CIIOCOOHBIM MPO BOJUTH 3JIEKTPONPOBOJAHOCTD TAKOTO
KpHUCTaJljla Ha3bIBAE€TCS COOCTBEHHOM.

OnHOBpeMEHHO ¢ 00pa30BaHUEM Iap HOCUTENEH YacTh 3JIEKTPOHOB U3 30HBI IPOBOIUMOCTH
CIIOHTaHHO MePeX0oAUT 0OpPaTHO B BAJICHTHYIO 30HY, U31y4asi KBAHThI SHEPTUU. DTOT MPOLECC
Ha3bIBAETCS

pexomOuHanuei nap. [lpu nocTosHHOM TemnepaType ycTaHaBIMBACTCS THHAMUYECKOE
paBHOBECHE, OIpeIeIIAoNIee KOHIEHTPAINIO CBOOOIHBIX 3JIEKTPOHOB M JBIPOK (TIPH TaHHOMH
TeMIIepaType).
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UYewm BbIIIIe TEMIIEPATYPa, TEM BBIIIE KOHIIEHTPAIHUS CBOOOTHBIX HOCUTENICH 3apsiia, TeEM
0oJIbIIIe COOCTBEHHAS SJIEKTPOIPOBOIHOCTH KPUCTAILIA.

Jlist yBeTMUeHUST KOJIMYECTBA CBOOOTHBIX HOCUTENICH 3apsiia B KPUCTAJUT MOJIYIIPOBOIHUAKA
N00AaBIISTFOT TPUMECH: DJIEMEHTBI TPEThECH WIIM MATON Tpynibl Ta0auIel Menneneesa. [1pu atom
Mepexo/1 HOCUTENICH 3apsaa B CBOOOIHOE COCTOSIHUE TTPH HATMYWUU IPUMECHBIX YPOBHEH
CYIIIECTBEHHO 00JIer4aeTcsl, TaK KaK COKPAIAeTCs YIaCTOK 3alpenieHHON 30HbI, KOTOPBIN
ANIEKTPOHAM HAJI0 MPEOI0JIeTh. [[pOBOIMMOCTD KpUCTaIIa BO3PACTAELT.

DJIEKTPOIPOBOIHOCTh, BO3HUKAIOIIYIO 33 CYET MPUMECHBIX aTOMOB, Ha3bIBAIOT IPUMECHOM.

[IaTUBaNICHTHAS IPUMECH B YETHIPEXBAJICHTHOM KPUCTAIIIE CO3/IACT ICKTPOHHYIO
AJIEKTPONPOBOAHOCTD, & TPUMECH, TTOCTABJISIFOIIAS AJICKTPOHBI B 30HY MPOBOJUMOCTH HA3bIBAIOT
JOHOPHOU. KpHcTamibl ¢ 3IeKTPOHHON AJIEKTPOIPOBOTHOCTHIO, B KOTOPBIX AJIEKTPUICCKHUI TOK
CO3/1aeTCs YIOPSAI0UYCHHBIM ABHKEHUEM OTPUIIATEIILHBIX 3aps10B, Ha3bIBAIOTCS KPUCTAJIJIAMHU THIIA
n (ot negative - oTpULIATEIbHBIN).

TpexBaneHTHas aKkLENITOpHAs IPUMECH B YETHIPEXBAJICHTHOM KPUCTAJLIE CO31A€T JBIPOUYHYIO
AJIEKTPOTPOBOTHOCTb, & IPUMECh, OTOMPAFOINAs AJIEKTPOHBI U3 BAJICHTHOM 30HBI HA3bIBACTCS
aKenTopHo. KpucTaibl ¢ ABIPOYHON AIEKTPOIPOBOJIHOCTHIO, B KOTOPBIX JICKTPUICCKUN TOK.
CO3/1aeTCsl YIOPSIIOYCHHBIM JIBIDKEHUEM TIOJIOKUTEIIBHBIX 3apsI0B, HA3BIBAIOTCS KPUCTAJUIAMH THTIA
p (ot positive - moI0KUTENbHBIH).

Hapsiy ¢ oOCHOBHBIMU HOCHUTEIISIMH 3apSIIOB HEKOTOPYIO POJIb B CO3/ITaHUU
ANEKTPOMPOBOJIHOCTH UTPAIOT HEOCHOBHBIE HOCUTEINH, KOJIMYECTBO KOTOPBIX CYIIECTBEHHO
BO3pacTaeT MpH 3arpsA3HEHUN KPUCTAIUIA MIOCTOPOHHUMH TPUMECSIMU. B kpucTamiax N tuma
OCHOBHBIMH HOCHUTEJISIMU SIBJITFOTCS DJICKTPOHBI, HE OCHOBHBIMHU - IBIPKU. B KpucTamiax p-tuna
OCHOBHBIC - JIBIPKH, HCOCHOBHBIE - JJICKTPOHBI.

YacTts 2.

Hano: U =120 B; R =20 OmM; Xc =50 Om; XL =40 Om

Haiitu: Z, J, P, Q, S., mOCTpOUTH BEKTOPHYIO IUArPaMMYy.

Pemenne:

O npepnenseM MOJHOE cO T pPOTUBJICHUE IIENN

Z=R2 + (XL -Xc)? =20% +(50-40)% = 22,40m

HaxonuMm TOK, mpoTeKarmui no nenu

I=U=120 =54A

22,4 '

Haxoaum akTHBHYIO MOIITHOCTB, TIOTPEOISEMYIO [IETTBIO

p= 1> "R=5,4% "20=583,2BT

Haxoaum peakTHBHYIO MOIIIHOCTb, TOTPEOIIIEMYIO TICTIHIO

Q =1? (X - Xc)=5,42. (50 - 40)= 291, 66ap

HaxomuMm NoTHy 0 MOIITHOCTB, MTOTPEOISIEMYIO TIETBIO

S=U+1=120+5,4=648BA

CtpouM BEKTOpHYIO quarpammy. JlJist 3Toro onpejenseM NaJeHue HapsOKSHUS Ha KaXI0M
COIPOTUBIIEHUH, BBIOMpPaEM MacIITad M0 TOKY U HAMPSHKEHUIO U PACCUUTHIBAEM JITTMHBI BCEX
BEKTOPOB.

UA=1R=54"20=108B

UL=1XL=5,450=270Bu.=1+X.=51d40=216B

Yacts 3.

Jl51s u3MepeHust CONPOTUBIICHUS PE3UCTOPa HYJIEBBIM METO/I0M HEOOXOAMMO UCIIOIB30BaTh
WU3MEPUTENbHBIN MOCT MIOCTOSTHHOTO TOKa. [Ipy 3TOM MmoAKII0ueHrne MOCTa PO U3BOAUTCS B
CJIETYIOIIEM TIOpsIIKE: K 3akuMaM «b» MmoakiouaeTcss HCTOYHUK MATAHUS (TaTbBAHUYECKUN
AJIEMEHT), K 3aKHMaM «X)» MOJIKIII0UAeTCsl HEM3BECTHOE CONMPOTUBIIEHUE. Bpalenrem pyuek MocTa
HE00X0TMMO JTOOUTHCS PABHOBECHST MOCTa, KOTOPOE OMPEACIIIETCS TI0 HYJIEBOMY ITOKA3aHHIO
raanaHOMeTpa. Hocne 3TOT O HpO N3BOAUTCSA MTOJACUYECT BCIIMYNHBI COHpOTI/IBJIeHI/ISI.
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KPUTEPUU OHEHKH

3a BBIMOJHEHNE KKI0TO 3a1anus | yacTu crynenty Hauucisercs o 9 6amios, Il u 1l vactu no 14
0aJI0B COOTBETCTBEHHO.

KonnyecTBO npaBUIIbHBIX
OtMeTKa (OlIeHKA)

OTBETOB B %

5 (0TIIMYHO) 90-]00

4 (xoporio) 70-90

3 (YIOBIIETBOPUTEIHHO) 60-70
2 (HEeyIOBIIETBOPUTEIIHHO) 0-60
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6. Criucox MCcnob30BaHHOM JIUTEPATYPHI

OcHoBHas JuTepaTypa:

1. HementbeB, lO. H. DnexTpoTeXHHMKa U 3JIEKTPOHMKA. OJEKTPUUYECKUI IPUBOJA
[DnexTponHsbIit pecypc]: yuebnoe nmocoodue mis CIIO / 1O. H. Jlementnes, A. FO. Uepnsimies, U. A.
Yepnsbimes; noxa pexakiueii P. @. bekumes. — Capartos: [IpodoOpazosanue, 2017. — 223 ¢. —
ISBN 978-5-4488-0144-0. — TekcT: 31meKTpoHHBIN // DieKTpoHHO-OMOIMoTeuHas cucrtema PR
BOOKS: [caiir]. — URL: http://www.iprbookshop.ru/66403.html. — Pexum nocryna: mis
aBTopu3up. nmoas3zoBareinei. - DOI: https://doi.org/10.23682/66403 1o napoito.

2. Hemuo, M.B. DniekTpoTexHuKka U 31eKTpoHuka [Tekcr]: yueOHUK IS CTY. yUpEKICHUM
cpen.nmpod.odpaszoBanusi / M.B. Hemmo, M.JI. HemmioBa. - 9-e u3z., ucnp. - MockBa: Akaaemusi,
2017 r. - 480 c.

3. Epmyparckuii, I1. B. DnekrpoTexHuka u 3eKTpoHHKa [DnekTpoHHbd pecype] / I1. B.
Epmyparckwii, I'. I1. JIbrakuna, 0. b. Munkun. — 2-e uzn. — Caparos: [Ipodobpazosanue, 2019.
— 416 c. — ISBN 978-5-4488-0135-8. — Tekct: 31meKTpOHHBIN // DIeKTpOHHO-OMONIHOTeUHas
cucrema IPR BOOKS: [caiitr]. — URL: http://www.iprbookshop.ru/88013.html. — Pexum
JOCTYMA: JIsl aBTOPU3UP. TIOJIB30BATENEH MO MapOJIIO.

4. WrnatoBuu, B. M. DnexTpoTexHMKa M 3JEKTPOHUKA: BJIEKTPUUECKHE MAIIMHBI U
TpancopmaTopsl [DneKTpoHHBIN pecypc]: yuedHoe nocodue ans CIIO / B. M. Urnarosuy, 1. C.
Poii3. — CapatoB: IlpodobpazoBanue, 2019. — 124 c¢. — ISBN 978-5-4488-0037-5. — Tekcr:

ANEKTPOHHBIA // DOnexkTpoHHO-OuOmuoteunas cucreMa [PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/83122.html. — Pexxum noctyma: mjisi aBTOpU3Hp. MOJIb30BATENEH 110
apoJIo.

5. TpyOuukoBa, B. H. DiekTpoTeXHMKa ¥ 3JEKTPOHUKA. DJIGKTPUYCCKUE IICTIH
[DnexkTpoHHBI pecypc]:  yuebHoe mocobue mns CIIO / B. H. TpyOuukoBa. — Caparos:
[TpodobpazoBanme, 2020. — 137 c¢. — ISBN 978-5-4488-0718-3. — Tekcr: »1meKTpOHHBIN //
DNEeKTPOHHO-O0MOIMOTeYHAs cucrema IPR BOOKS: [caliT]. — URL:
http://www.iprbookshop.ru/92216.html. — Pexxum noctyma: mjisi aBTOpU3Hp. TOJIb30BaTENEH IO
HapoJIo.

JlonoJIHUTeIbHAS JIUTEpaTypa:

1. UBakun, M.B. OII 02. DnextporexHuka u 3neKkTpoHuka. Yacte 2 [TekcT]: MeTonnueckoe
nocodue MO MPOBENEHUIO JA0OPATOPHBIX M MPAKTUYECKUX 3aHATUH crnenuanbHocTh 13.02.07
(140409) DnextpocHabxkenue (Mo oTpacisM) (HA 3IKEIE3HOJOPOKHOM TpaHcmopre). basopas
noaroroBka CIIO / M.B. UBakun, E.B. I'ops. - Mocksa: ®I'BOY "YMII no oOpa3zoBaHuio Ha /A
tpancnopte", 2016 1. - 144 c. - (Cpeanee npodeccnoHaabHOE 00pa3oBaHUE).

2. HemuoB, M.B. DnekTpoTeXHUKa U 3JEKTPOHUKA [DJIEKTPOHHBIA pecypc]: ydeOHUK /
HemioB M.B. — Mocksa: KuoPyc, 2016. — 560 c. — ISBN 978-5-406-04966-2. — URL.:
https://book.ru/book/919359. — Tekcrt: AJIEKTPOHHBIN. - Pexum JIOCTYyTIa:
https://www.book.ru/book/919359 no naporo.

3. /JementeeB, 0. H. DOnekTpoTexHMKa H DSIEKTPOHUKA. OJIEKTPUYECKUH IPHUBOJ
[DnexTpoHHbIH pecype]: yuebHoe nocobue anst CIIO / 1O. H. lementheB, A. FO. Uepnsbimes, U. A.
UYepnbimes; mnox pexn. P. @. bekumeB. — OIeKTpOH.TEKCTOBbIE JaaHHble. — (Caparos:
[IpodobpazoBanue, 2017. — 223 c¢. — 978-5-4488-0144-0. — Pexum gocryna:
http://www.iprbookshop.ru/66403.html mo maposro.

4. T'opaenko, J1. B. DnekTpoTexHUKa U 3JEKTPOHUKA [DJIEKTPOHHBINA pecypc]: MPakTUKyM /
N. B. Topaenxo, B. Y. Huxymun, J[. H. PesenskoB. — Caparo: A [Tu Op Menna, 2018. — 123 c.
— ISBN 978-5-4486-0082-1. — TekcT: 21€KTpOHHBIH // DnekTpoHHO-0ubimoTeynas cucrema IPR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/70291.html. — Pexum noctyna: mus
aBTOpU3Hp. nosb3oBateneil. - DOI: https://doi.org/10.23682/70291 no naposto.

5. HemnoB, M.B. DnektporexHuka W 3JIEKTpOHHKA [DJIEKTPOHHBIA pecypc]: ydeOHUuK /
HemioB M.B. — Mocksa: KuoPyc, 2018. — 560 c. — ISBN 978-5-406-06079-7. — URL.:
https://book.ru/book/927855. — Tekcr: AJIEKTPOHHBIN. - Pexum JIOCTYyTIA:
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https://www.book.ru/book/927855 mo maporo.

6. HemmioB, M.B. DnekTpoTeXxHHKa U 3JEKTPOHUKA [DIEKTpOHHBIH pecypc]: ydeOHHK /
Hemioe M.B. — Mocksa: KuoPyc, 2020. — 560 c. — ISBN 978-5-406-07749-8. — URL.:
https://book.ru/book/934350.  —  Tekcr:  3JIEKTPOHHBIN. —  Pexmm  gocryna:
https://www.book.ru/book/934350 mo mapoutro.

7. langpukos, A. C. DIEKTpOTEXHUKA C OCHOBaMU AJIEKTPOHUKHU [DJIEKTPOHHBIN pecypc:
yuebnoe mocobue / A. C. IanapukoB. — 3-¢ u3n. — MuHck: PecnyOnuKaHCKUIT HHCTUTYT
npodeccuonabHoro obpazosanus (PUIIO), 2020. — 320 c¢. — ISBN 978-985-7234-49-3. —
Tekct: anmexkTpoHHbI // DnekrporHO-OMOMMoTewnass cucrtema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/100387.html. — Pexxum gocTyma: s aBTOPH3HP. MOJIB30BaTENICH 110
apoko.

OdunuanbHbie, CIPABOYHO-OMOIHOrpaduUYecKue U NePUOANYECKNe U3TAHUA:

1. O xene3nomopoxuoMm TpaHcropre B Poccuiickoit @enepauuu [Texct]: denepanbHbiii
3akoH oT 10.01.2003 Nel7-®3 B pepakuuu denepanbHoro 3akoHa ot 03.08.2018 Ne 342-D3. —
ExarepunOypr: TIl YpantOpUznar, 2019. — 36 c. — 5 k3.

2. YcraB xkene3HoaopoxHoro tpancnopra Poccuiickoit denepanunu [Tekcr]: DenepanbHbiil
3akoH oT 10.01.2003 Nel8-®d3 B penakiuu denepanbHoro 3akoHa ot 03.08.2018 Ne 312-03. —
ExarepunOypr: T/l YpantOpU3gar, 2019. — 80 c. — 5 3k3.

3. I'ynox [Tekcr]: exxeqneBHast TpancnopTHas razera (2016, 2017, 2018, 2019, 2020 rr.) —
1200 sk3.

4. Keneznonopoxxublid TpaHCTIOPT [ TEKCT]: eKeMeCSUHbI HAYYHO-TEOPETUUECKUN TEXHUKO-
sKoHOMMYeCcKuH xypHan (2016, 2017, 2018, 2019, 2020 rr.) — 60 5k3.

5. Tpaucnoptr Poccum [Tekct]: Bcepoccuiickasi TpaHCHOpPTHAs  €KEHENEIbHas
nHpopManmoHHO-aHAIMTHYEeCKas razera (2016, 2017, 2018, 2019, 2020 rr.) — 240 k3.

HNuTepHeT-pecypcen:

1. OBC IPRbooks - http://www.iprbookshop.ru

2. OBC «Jlanb» - https://e.lanbook.com

3. 9BC YMII XAT - http://umczdt.ru/

4. 3bC Book.ru - https://www.book.ru/
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