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1. Heap, 3a1a4n U IVIAHUPYeEMBbIe pe3yabTaThbl 00y4YeHHs 10 AUCHUILIHHE

[{enpto OCBOCHUSI AUCUUILIMHBI «DNEKTPOTEXHUKA U DJIEKTPOHUKA» SBIISIETCS
U3YYEHUE TEOPETUYECKUX OCHOB M TPHUHIIMIIOB JJIEKTPOTEXHUKU U BJIEKTPOHUKH,
npuoOpeTeHNEe 3HAHUW O KOHCTPYKIMSAX, NPUHIMIAX JEHCTBUA, NapaMmeTpax u
XapaKTEPUCTUKAX PA3IUYHBIX DJEKTPOTEXHUYECKUX M DJIEKTPOHHBIX YCTPOMCTB, a
Takke (opmMupoBaHHEe 3HAHUM HM yYMEHUW B 00JIACTU TIOCTPOCHUS U
(GYHKIIMOHUPOBAHUS AHAJOTOBBIX M LU(POBBIX JIEKTPOHHBIX Y3JI0B, HU3YyYEHUE
METOJIOB pacueTa M CHUHTE3a DJIEKTPOHHBIX Y3JIOB YCTPOHCTB M CHUCTEM,
UCITIOJIB3YEMBIX JJI1 aBTOMATHU3ALUHU IIPOU3BOICTBEHHBIX IIPOLECCOB.

3agayamMu AUCUUILIMHBI SIBIIIFOTCS:

- IpuoOpeTeHNe 3HaHU OCHOBHBIX JIEKTPOTEXHUYECKUX 3aKOHOB M METOJIOB
aHaJau3a JIEKTPUYECKUX, MATHUTHBIX U 3JICKTPOHHBIX LEIEH;

- npuoOpeTeHre 3HaHWUM O MPUHIUIAX JEHCTBUA, CBOWCTBAaX, O00JIACTAX
MPUMEHEHUSI U TOTEHUUAIBHBIX BO3MOXHOCTSIX OCHOBHBIX 3JIEKTPOTEXHUYECKHX,
AJIEKTPOHHBIX YCTPOUCTB U 3IEKTPOUIMEPUTEIILHBIX MPUOOPOB;

- (¢dopMupoBaHHE YMEHHUH ONpEACNSITh MapaMeTpbl W XapaKTEPUCTUKU
TUTOBBIX  DJIEKTPOTEXHUUYECKUX W  DIJIEKTPOHHBIX  YCTPOMCTB;, HCIMOJB30BaTh
COBPEMECHHBIC BBIYUCIUTEIBHBIE CPENICTBA JIJIsi aHAJIU3a COCTOSHUSI W YIIPaBIICHUS
ANEKTPOTEXHUYECKUMU JIEMEHTAMHU, YCTPOMUCTBAMHU U CUCTEMAMH,

- (popMupoBaHUE HABBIKOB PabOTHI MO MU3MEPEHHIO, COOPY M HCCIIEAOBAHUIO
JAHHBIX, a TaKXe MOJICTMPOBAHUIO JJIEKTPOHHBIX CXEM B COBPEMEHHBIX
MPOTPAMMHBIX MMAKETaX CUCTEMHOTO MPOEKTUPOBAHUS.

Kommnerenimu u uHIUKaTOpsI, (hopMuUpyeMbie y 00ydaronuxcs:

Kozn u HanMeHOBaHHE KOMIIETEHIINH Kon v HanMeHOBaHME MHIMKATOpa
OIlK-1 IIpumMeHnATH
€CTECTBEHHOHAYYHbIE u .
i OIIK-1.6 ITpumensier 3HaHUS QYHKITUH 1
OOLIEHH)KEHEPHbIE  3HAHMS, METObI
OCHOBHBIX XapaKTEPUCTUK JIEKTPUUECKUX U
MaTEMaTH4ECKOIr 0 aHaym3a " .
.. | DIEKTPOHHBIX YCTPOICTB U anmapaToB
MOJIETTUPOBaHUsl B MpodheccHoHaIbHOM
JESTENIBHOCTH

2. Mecto nucuunnHbl B cTpykrype OIl

[IpenmecTByronme  AUCHUILIMHBI (Mmomynu), mnpaktuku, HHWP, np.:
Nudopmarmonnsie TexHosoruu, Beejenne B MHXEHEPHYIO AesTeIbHOCTh, Dusuka.
[Tocnenyromue  OUCHUIUIAHBI (monynu), mnpaktuku, HHWUP, gp.:

ABTOMAaTHU3UPOBAHHBIN JIEKTPONPUBOJ, ABTOMATHYECKOE yIpaBiI€HUE, TEeXHUYECKHE
CPEACTBA KOHTPOJIS U aBTOMATU3ALIHH.



3. CTpyKTYypa " coJep:KaHue TUCIUNINHBI
3.1. CTpykTypa IMCUMILINHBI
Jlnst ouHo popMbl 00yUeHUSI

Bun yuebHo# paboThl Bceero | Beero | Cemectp
3E 4acoB 3
OBILIAA TPY JOEMKOCTDH ANCHUTTIJIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 102, | 102,6
AYJIMTOPHASA PABOTA 1,78 64 04
Jleknnn 0,44 16 16
[TpakTHueckue (CeMUHAPCKUE) 3aHATHUS 0,9 32 32
JlabopaTopHbIe pabOThI 0,44 16 16
CAMOCTOSTEJIbHAS PABOTA 522 | 188 188
OBYYAIOIETI'OCH
[IpopaboTka yueOHOTO MaTepHuania 3,22 | 116 116
KypcoBoii mpoexT - 0 0
KypcoBas padota 1 36 36
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 1 36 36
[IpomexxyTouHas aTTecTalus: S
KP
Jlyist 3a0uHO#M hOopMBbI 0OyUECHHS
Bun yuebHoit paboTbl Bceero | Beero | Cemectp
3E 4acoB 4
OBIIAA TPY JOEMKOCTH ANCHUTTIJIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 69,3 69,3
AYUTOPHAS PABOTA 067 | 24 24
Jlexuun 0,17 6 6
[TpakTrueckue (CeMHUHAPCKUE) 3aHATHUS 0,28 | 10 10
JlabopatopHbie pabOThI 0,22 8 8
CAMOCTOSATEJIbBHASI PABOTA 6,33 228 228
OBYYAIOIETI'OCH
[IpopaboTtka yueOHOTO MaTepuana 5,08 | 183 183
KypcoBoii npoekT - 0 0
Kypcosas padota 1 36 36
[ToaroroBka k npoMexkyTouHoi arrectauuu | 0,25 9 9
€]

[IpomexyTouHas aTTecTanus:

KP




3.2. Conep:xxanue AUCHUILIMHBI, CTPYKTYPHPOBaHHOe IO pa3ielaM H

BU/aM 3aHATHH

Paznensi Pacnpenenenune ®opmbl 1 | HIIEKCHI HHIUKATOPOB
JUCIUILTAHBI 8 TPYAOEMKOCTH BH/I (hopMUpyEMBIX
§ 10 BU/JaM y4eOHOM paboThl | KOHTPOIIS KOMIIETCHIIUH
o = te) o ©
3 S 8| 8 g,
M o ; 3
= 8| B| %
Paznen 1. 42 4 0 8 30 TK1 OIIK-1.6.3, OIIK-1.6.V,
OIIK-1.6.B
Paznen 2. 50 4 4 4 38 TK2 OIIK-1.6.3, OIIK-1.6.V,
OIIK-1.6.B
Paznen 3. 88 8 12 20 48 TK3 OIIK-1.6.3, OIIK-1.6.Y,
OIIK-1.6.B
Kypcosast pabora 36 36 OMxkp OIIK-1.6.3, OIIK-1.6.Y,
OIIK-1.6.B
DK3aMeH 36 36 oM OIIK-1.6.3, OIIK-1.6.V,
OIIK-1.6.B
HUTOI'o 252 16 16 32 188

3.3. Conep:kaHue IMCUUNIMHBI

Howmep Temsl

| Kpatkoe copepxanue

Paznen 1. OcHOBBI TeOpUHU ANEKTPUUYECKUX LIETIeH

Tema 1.1. OcHOBHEBIE IOHATHS U
3aKOHBI TEOPUH DJICKTPUUECKHUX
erneun

Lenu noctostHHOrO TOKa. OCHOBHBIE 3aKOHBI U METO/IbI pacyéTa
AIEKTPUYECKUX LETICH.

Tema 1.2. OgHodazusie u
TpexdasHble 1enu
CUHYCOHMIaTbHOTO TOKa

OpnHoda3zHblit nepeMeHHbIH Tok. CriocoOb! MoTydeHust
0J1HO()a3HOTO CHHYCOMIAIBHOTO MEPEMEHHOT0 TOKA.
JeiicTByrolue 1 cpeiHUE 3HAYEHUS] CHHYCOUJAIbHBIX BEJIUYUH.
[TapameTpsl uACaNbHBIX U pealbHBIX 3JIEMEHTOB LIENU
MIEPEMEHHOT0 TOKA. DJIEKTPUUECKHE Lenu TPEX(Pa3HOTo
nepeMeHHoro Toka. [lomyuenue TpéxdazHoro Toka. CrnocoObl
coeauHenus ¢a3 Tpéxdaznoro reveparopa. Kinaccuduxanus
Harpy3ok. Coenunenus "38e310i" 1 "TpeyrosbHUKOM'".

Tema 1.3.
DnekTpooOopyI0BaHNE
MOCTOSTHHOTO U TIEPEMEHHOTO
TOKa

Tpanchopmaropsl: yCTpOWCTBO U PUHIIUI JEHCTBUS,
Ha3zHayeHue U o0aacTu nmpuMeHeHus. ObIT X0JI0CTOT0 X01a U
OIIBIT KOPOTKOTO 3aMbIKaHUs. Harpy3ouHas XxapakTepHUCTHKa,
KIIJ tpanchopmaTopa. DIeKTpHUECKUE MALTMHBI TOCTOSIHHOTO
U TIEPEMEHHOT0 TOKA: YCTPOHCTBO, MPUHIIMIT ASUCTBHS, paboune
XapaKTEPUCTUKHU, IIYCK, PETYJIUPOBAHUE CKOPOCTH, TOPMOKEHUE.

Pazgen 2.

OIEeMEHTHBI HpOMBIIHJ'IeHHOI\/’I OJICKTPOHHKHU

Tewma 2.1. 3oHHas Teopust
IIPOBOJIMMOCTH.
[TomynpOBOTHUKOBBIN ITEPEXO]T

O0pa3oBaHre YHEPTeTUYECKUX 30H B TBEPABIX TENaXx.
DJIEKTpUYECKHE CBOMCTBA MOJIYIPOBOJHUKOB. MexaHu3M
00pa3oBaHUsl, OCHOBHbBIE CBOMCTBA U XapaKTEPUCTUKH
IIOJIYITPOBOITHUKOBOI'O IMEPEXOAA.

Tema 2.2. ITonynpoBogHUKOBas
slIeMeHTHas 0a3a COBPEMEHHBIX
AJIIEKTPOHHBIX YCTPOWCTB

[TomynpoBOTHUKOBBIE PUOOPHI: TUObI, TPAH3UCTOPHI,
TUPUCTOPBI (YCTPOICTBO, BOJIBT-aMIIEPHBIE XapAKTEPUCTUKH,
Ha3Ha4YeHHe).

Paznen 3.

Uctounukn BTOPHUYHOI'O JJICKTPOIIUTAHUA

Tema 3.1. OcHOBHBIE
cTpyKkTypHble cxembl UBOII u
UX KOMIIOHEHTBI

[TpuHIMIIBI TOCTPOEHUS, OCHOBHBIE TTApaMEeTPhl 1 0COOEHHOCTH
HMCTOYHUKOB BTOPUYHOIO JIEKTPONUTAHUS U KX KOMIIOHEHTOB.




Onnodasubie U Tpex(azHble CXeMbl BHIIPSIMUTEICH
HanpspkeHuss. OCHOBHBIE IPUHLIUITBI PA0OTHI, XapaKTEPUCTUKU U
0COOEHHOCTH.

Tema 3.2. Bempsamurenu
HaIPsSKEHUS

CxeMmpbl, MPUHLIUIBI PA0OTHI U OCHOBHBIE XapaKTEPUCTUKH
IACCHUBHBIX M AKTUBHBIX YACTOTHBIX MIEKTPUUECKUX (UIIBTPOB,
a TaKk)Ke CIVIAXKHUBAIOIIUX IEKTPUUECKUX (PUIBTPOB. AHAIN3
paloThI BEIIPAMUTENEH € PA3IMYHBIMU THIIAMU CIIIAXKHBAFOIUX

Tema 3.3. Criaxuparoniye
AJIEKTPUIECKUE (QUIBTPHI

(GUIBTPOB.

[TpuHIMITHATBEHBIE CXEMBI, 0COOEHHOCTH PabOTHl M1 OCHOBHBIC
Tema 3.4. Ctabunmu3atopsl XapaKTEPUCTUKU ITapaMETPUIECKUX U KOMIIEHCALUOHHBIX
HanpsKeHUs CTa0MIIN3aTOPOB HANPSDKEHUS. AHAIIN3 paObOThl Pa3IMUHbIX

THUIIOB CTa6I/IJ'II/ISaTOpOB HaIIPsAXKCHUA.

3.4. TemaTu4yecKui NJIAH NPAKTUYECKHUX 3aHATHI

3ansamue [-2. Pacder 1ieneit mocTosHHOTO Toka. 3akonbl Oma, Kupxroda.
3ansmue 3. Meton KOHTYpHBIX TOKOB. MeTO| y3710BBIX MOTEHIHAJIOB.
3ansmue 4. Pacuet uenei nepeMeHHoro Toka.

3ansamue 5. CxeMbl 3aMENICHUS OJIYTIPOBOIHUKOBBIX TPUOOPOB.
3ansamue 6. PacueT cxeM ¢ MOIYNPOBOAHUKOBBIMU AUOJAMH.

3anamue 7. Pacuer o1HO(])A3HOTO OJTHONOIYIEPUOJHOTO BBIIPIMUTEIIS.
3anamue 8-9. Pacder oiHO(pa3HBIX ABYXTOTYTIEPUOTHBIX BHIMPSIMUTEICH.
3anamue 10. Pacdet Tpex(a3HbIX BHIIPSIMHUTENCH.

3anamue 11. PacueT 4acTOTHBIX (PUIBTPOB.

3anamue 12-13. Pacuet crnaxuBaomux GuibTpoB. MHOTO3BEHHBIE (PUIIBTPHI.
3ansamue 14. Pacyet napaMeTpuuecKiX CTaOUIN3aTOPOB HAMIPSKEHHUS .
3anamue 15-16. PacueT KoMIeHCAIMOHHBIX CTAOMIM3ATOPOB HATIPSHKCHHUS.

3.5. TemaTuyeckuii J1aH JJ1a0OPATOPHBIX padoT

Jlab. pab. Ne 1. MonenupoBanue pabOThI SJIEKTPUIECKUX IIETICH MTOCTOSTHHOTO
U epeMeHHOoro Toka B cpeae Multisim.

Jlab. pa6. Ne2. ViccnenoBanue OAHO(A3HBIX CXEM BBINIPSIMUTENICH TOKa B
cpene Multisim.

Jlab. pa6. Ne 3. VccnenoBaHne MacCUBHBIX M aKTHUBHBIX (DUIBTPOB B Cpefe
Multisim.

Jlab. pa6. Ned. VccrnenoBaHue NapaMeTpUUYECKOro  crabuim3aropa
HanpsbkeHus B cpeae Multisim.

3.6. KypcoBasi padora

Brinonnenne KypcoBoi paboThl «Pacuer 35eKTpruuecKuX Leneil MoCTOSHHOTO
U TMEPEeMEHHOr0 TOKa» I03BOJIIET OOYyYAIONIMMCSl 3aKpeNUTh U YriayOWuTh 3HAHMS,
IIOJIy4YEHHbIE BO BpEMSA MW3Yy4YEHHUS TEOPETHUYECKOTO MaTepuasna, BbIIIOJIHEHHUS
OPAaKTUUECKUX 3aJaHuil M J1abopaTOpHBIX paboT Kypca «DJIEKTPOTEXHUKA U
ANIEKTpOHHKA». (CaMOCTOSITENbHOE BBIIIOJIHEHUE KYpCOBOM pabOThl IMO3BOJISIET
CTYZCHTaM BbIpa0OTaTh HABBIKM MPUMEHEHUS MOJYYEHHBIX 3HAHUM UId pelieHUs
KOHKPETHBIX NMPAKTUUYECKUX 3a]1a4 C yMEHHEM O0OPMIISITh TEXHUUECKHE JOKYMEHTHI.

PabGota cocTtour u3 Tpex pa3neiaoB, BKIIOYAIOUIMX HECKOJIBKO pacdyeTHO-
rpauyecKux 3alaHuil B KaXkKI0M.

IlepBblii pas3zmesn TOCBAIIEH PACUETy JIMHEHWHBIX JJIEKTPUYECKUX LENer




MOCTOSIHHOTO TOKa. BhIMonHeHne 3a1aHuii 3TOro paszesna Mmo3BoysieT 00yJaromeMycs
3aKpenuTh yMEHUE MPUMEHSATHh 3aKkoHbl Kupxroda, HCHoOab30BaTh MPHU pacyere
AIEKTPUUYECKUX LIETIEN METObI KOHTYPHBIX TOKOB U Y3JIOBBIX ITOTEHLIHUAJIOB, & TAKKE
MPOBEPATH OaJTaHC MOIIHOCTEH.

Bo BTOpOM paznene BBINOJHAETCS pPacyeT JIMHEWHBIX SJIEKTPHUUECKUX LIeTe
CUHYCOMAAIBHOTO TOKA U MOCTPOEHUE COBMEIMIEHHON BEKTOPHOW IHAarpaMMbl TOKOB
Y HaIpsHKEHU .

Tperuit  pazmen  mocBsieH — pacdyery  Tpex(asHOW  CUMMETPUYHOU
ANEKTPUYECKON LEMH: HAXOXKIACHUIO TOKOB W HANIPSHKCHUM, ONMPEACICHUI0 AKTUBHON
MOIIHOCTU Tpex(a3HOW CHUCTEMBI W MOCTPOCHHID COBMEIICHHOM BEKTOPHOU
JarpaMMbl TOKOB U HAMPSKCHUH.

N3noxenue Tekcra U 0opopMiIeHre KypcoBOi pabOThl HEOOXOAMMO BBINOJIHATH
B cootrBercTBUU ¢ TpeboBanusimu ['OCT. PabGorta nomxkHa OBITH BBHITIOJTHEHA
NEYAaTHBIM CIIOCOOOM C UCIOJb30BAaHUEM KOMIIBIOTEpPA W TNPUHTEpPA Ha OJHOU
cTOopoHe Jincta Oesoii Oymaru ¢popmara A4 yepe3 nmosropa uHTepBana. L{ger mpudra
JIOJDKEH OBITh YEpHBIM, BbICOTA OYKB, IM(p M Ipyrux 3HAKOB — HE MeHee 1,8 MM,
pasmep mpudrta 14. Pasmepsr nosneit: npaBoe 10 mm, BepxHee — 20 MM, HUKHEe
20 MM, teBoe — 30 MMm.

KadecTBo HameuaTtaHHOTO TEKCTa, O(GOpMIICHHE WIUIIOCTpAlUA U TaOIUIL
JOJDKHO yJIOBJETBOPATh TpeOOBaHMIO MX YETKOro Bocmpou3BeneHus. Hymeparus
CTPaHMI] KypCOBOIO IMPOEKTa M MPUIIOKEHHUUA JOJKHA OBITh CKBO3HAsI apaOCKUMH
uuppamu. Ha TUTYIbHOM JUCTE U COAEpPKAHUM HOMEp CTPAHHULBI HE CTaBSAT, HO B
oOLIyI0 HyMepalMIo BKIOYatoT. HoMep cTpaHMIlbl MPOCTABISIIOT B LIEHTPE HUXKHEU
YacTH JIUCTA 0€3 TOUKH.

HanmMenoBanusi cTpykTypHbIX 31eMeHTOB paboTtsl  «COJEPXAHUEY,
«BBEJIEHUEY, «3AKIIIOYEHHMEY, «CIIMCOK  HMCIIOJIbB3OBAHHBIX
NCTOYHHUKOB» cnyxaTt ux 3arojoBkamu. VX ciemyer pacmnojiaraTb B CEpeIUHE
CTpOKH 0€3 TOUKHM B KOHIIE U MTeYaTaTh MPOIMKUCHBIMU OYKBaMHU.

OCHOBHYIO 4YacThb KypcOBOW pabOThl ClIeIyeT JeIuTh Ha pa3feibl U
nonpaszaensl. [lpu nenenun Tekcta KypcoBoil pabOThl Ha MOAMYHKTHI HEOOXOIUMO,
YTOOBl KXl IMyHKT COJAEpXald 3aKOHYeHHYI uHopMmainuoo. Pazgensi,
MOJPa3/eNbl, MYHKThl M TOAMYHKTHI CIIEIYeT HYMEpOBaTh apabCKUMU HH(ppamH.
BBenenue, 3aKiI0YEHUE W CIMCOK HCIIOJIB30BAHHOM JUTEPATYPbl HE HYMEPYIOTCH.
Pa3zzenbl TOMKHBI MMETh MOPSAKOBYIO HYMEpallMio B Ipejenax BCEero TeKCTa, 3a
UCKIIFOUEHHUEM MPUIIOKEHUH.



4. OueHuBaHue Pe3yabTATOB 00y4eHUs!

OneHuBaHUE pe3ynbTaTOB OOyUYEHHUs IO JUCLUIUIMHE OCYILECTBISETCS B
paMKax TEKYyLIero KOHTPOJS M IPOMEXKYTOUHOH aTTecTalu, MPOBOAUMBIX IIO
oaubHO-perTuHroBoi cucreme (bPC).

[IIkana OUEeHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIHHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
WHJUKATOpa KOMIIETEHIIUU
3 Bricoknit Cpennumit Huxe Husknii
Kon aruIaHu- CpEIHEero
Kon WHJIMKaTOpa POBAHHEIC 1 -\ g5 10100 | or70 084 | oT 551069 | or 0 mo 54
KOMIIE- KOMITETEHIL pe3yIbTaThI
TEHUUHU u OOYYCHUS 10 [IIxana OLleHUBAaHUA
AUCLUIIIMHE YAOBJIET- HEYIOB-
OTIHHO XOpOHIO BOpHTeJ’ILHO J'IeTBOpI/ITCJ'IBHO
3a4TEHO HE 3a4TEHO
3HaTh: OCHOBHBIEC 3aKOHBI MJIEKTPOTEXHUKH, METOJIbI aHAJIM3a U pacyeTa
IJCKTPUYCCKUX  IIeNeld  TOCTOSHHOTO M TEePEMEHHOTO  TOKa;
KOHCTPYKIIMU, CBOWMCTBA, XapaKTEPUCTHUKU M 00JIACTU TPUMEHEHUs
OCHOBHBIX AJIEKTPUYECKHUX U JIEKTPOHHBIX YCTPOUCTB
3HAET B | JOCTATOYHO | IIOXO HE 3HAET
IIOJIHOM XOPOIIIO 3HAET OCHOBHEIE
o0BeEME 3HaeT OCHOBHEIE 3aKOHBI
OCHOBHBEIE OCHOBHEIE 3aKOHBI 3JIEKTPOTEX
3aKOHBI 3aKOHBI JJIEKTPOTEX | HUKH,
AJIEKTPOTEXH | DJIEKTPOTEX | HUKH, METOJIBI
HKH, METOIBI | HUKH, METOIBI aHanmusza U
aHaausa H | METOIBI aHajgM3a | | pacuera
pacuera aHanu3a | | pacuera 3JIEKTPUYEC
JJEKTPUYECK | pacueTa 3JEKTpUYeC | KMX Ienei
ux LENEN | AIEKTPUYEC | KUX Iened | HOCTOSTHHOT
OIK-1 | OIIK-1.6 MOCTOSSHHOTO | KX IeNeH | OCTOSHHOT | O n
u IMOCTOSIHHOT | O U | IEpEMEHHOT
MEPEMEHHOTO | O U | IEPEMEHHOT | O TOKa;
TOKA; MIEPEMEHHOT | O TOKQ; | KOHCTPYKIIN
KOHCTPYKITUU | O TOKa; | KOHCTPYKIM | M, CBOWCTBA,
, CBOMCTBa, | KOHCTPYKLH | U, XapaKTepUCT
XapaKkTepucT | u, CBOIICTBA, HKH 31
WKHU U | CBOWCTBA, XapakTepuc | obmactu
obactu XapaKTEPUC | TUKU U | IPUMEHEHUS
MPUMEHEHUS | THKHU u | obyactu OCHOBHBIX
OCHOBHBIX o0OJacTu MIPUMEHEHH | DJICKTPUIEC
AJEKTPUYECK | IPUMEHEHU | s OCHOBHBIX | KUX u
1704 U | 1 OCHOBHBIX | QJICKTPUYEC | DJIIEKTPOHHBI
AJEKTPOHHBIX | DJIEKTPUUEC | KUX U | X yCTPOMCTB
YCTPOMCTB KHX U | DJIEKTPOHH
ANIEKTPOHH | BIX
BIX YCTPOMCTB
YCTPOICTB




YMETb: IIPOU3BOAUTEL U3MEPEHUS DIIEKTPUUECKUX BEIUYHH; CO34aBaTh B
00BEKTHO-OPUEHTHPOBAHHBIX CPEAax MPOTrPAMMHUPOBAHHS MPOTPAMMBI
JUISL PELLICHUs] KOHKPETHBIX MHKCHEPHBIX 3a/1a4; IPUMEHSATh IIPUHIUIIBI

IIOCTPOCHMUA,

aHaJIi3a H

OKCIlTyaTauuun

AIIEKTPUYECKUX

ceTeH,

3JIEKTPOOOOPYIOBAHHUS U IPOMBILUIEHHBIX 3JIEKTPOHHBIX MPHOOPOB

OTJINYHO JIOCTaTOYHO | IIJIOXO HE  yMeeT
yMeeT XOpOIIIO yMeeT POU3BOIUT
MIPOU3BOJIUTE | YMEET MPOU3BOJUT | b U3MEPEHUS
U3MepeHus MIPOU3BOIUT | b JNEeKTpUYeC
JNEKTPUYECK | b U3MEpPEHHs | KUX
WX BEIWYHH; | U3MEPEHUSL | DJIGKTPUYEC | BEIIMYMH;
CO3/1aBaTh B | DJIIEKTPUYEC | KUX co3/1aBaTh B
00BEKTHO- KHX BCJINYMH, 00BEKTHO-
OpPUEHTHPOBA | BEJIMYHWH; CO3/1aBaTh B | OPHCHTHUPOB
HHBIX Cpefax | co3JaBaTh B | OOBEKTHO- | aHHBIX
MpOrpaMMHUp | OOBEKTHO- | OPUEHTHUPOB | cpeaax
OBaHMUS OpUEHTHUPOB | aHHBIX IporpaMMup
MPOrpaMMbI | aHHBIX cpenax OBaHM
JUTSL pELIeHUs | cpenax IPOrpaMMH | TIPOTPaAMMBI
KOHKPETHBIX | MPOTPaMMH | POBAHUSA TUIs
WHXCHEPHBIX | POBAHUS POrPaMMBbI | PEIICHUS
3a/1a4; MPOrpaMMBbI | JIJIst KOHKPETHBIX
MPUMEHSITh TUISE peleHus WHKCHEPHBI
TIPUHIIHAITBI peleHus KOHKPETHBI | X 3a/1ay;
MOCTPOCHHUSI, | KOHKPETHBI | X MPUMEHSITD
aHanmMza U | X WH)XCHEPHBI | MPUHIUTIBI
IKCITTyaTal | HHXKEHEPHBI | X 3a/1a4; | MOCTpPOeHUs,
u X 3aja4; | MPUMEHATh | aHANIM3a |
INEKTPUYECK | MPUMEHATh | MPHUHIMITBI | SKCIUTyaTall
1704 CEeTeH, | MPUHIUITBI | TIOCTPOCHHUS | HH
ANEKTPOOOOp | MOCTPOCHHS | , aHANM3a U | SJEKTPHUUEC
VIOBaHUS W |, aHaJW3a W | OKCIUTyaTal] | KHX CeTeH,
MPOMBIIIJIEH | SKCIITyaTal] | uu AIEKTPO00O
HBIX 707§ JNIEKTpUYEC | PyIOBaHUS
JNEKTPOHHBIX | AJCKTPHUUYEC | KHX CeTeH, | u
pudopoB KHX CeTeH, | 2IeKTPo000 | MPOMBIILIECH

ANEKTPOO0O | PYJIOBAaHUSA | HBIX
pyIooBaHUS | U AIEKTPOHHBI
u IPOMBINIIE | X TPUOOPOB
MPOMBIINIIC | HHBIX
HHBIX IIEKTPOHH
SJIEKTPOHH | BIX
BIX prudopoB
npubopoB

BIIQJIETh: HABBIKAMH  TEOPETHUYECKOTO U  IKCHEPUMEHTATHHOTO

HCCIEAOBaHUS B AJIEKTPOTEXHUKE U AJIEKTPOHUKE, HABBIKAMU PEILICHUS
TUTIOBBIX W CHCTEMHBIX 3a7ad, CBS3aHHBIX C MPOQPECCHOHATBHON
JeSATEIbHOCTBIO




B IIOJIHOMH | Ha citabo HE BJIAllEeT
Mepe BIAJIEET | XOpOIlIeM BJIAJICET HaBBIKAMH
HaBBIKAMH YpOBHE HaBBIKAMH TEOPETHYECK
TEOPETUYECK | BIAJICET TEOpEeTHYeC | Oro u
oro H | HaBBIKAaMH KOT'0 U | SKCIIEpUMEH
IKCIIEPUMEHT | TEOPETUYEC | SKCIMEPUMEH | TAIbHOTO
aJIbHOT'O KOI'o U | TaJIbHOI'O HCCIIEI0BaH
HCCIEAOBAaHU | DKCIIEPUMEH | UCCIICIOBAH | M B
s B | TAJILHOI'O ust B | DJIEKTPOTEX
AJEKTPOTEXH | UCCIIEIOBAH | BJIEKTPOTEX | HHUKE u
HKe U | us B | HUKE U | DJICKTPOHUK
AJEKTPOHUKE; | DIIEKTPOTEX | DJIEKTPOHUK | €;
HaBBIKAMH HHUKE H| € HaBBIKAMH
pereHus AJICKTPOHHK | HaBBIKAMH penieHus
THIIOBBIX U | €] perieHus THIOBBIX H
CHCTEMHBIX HaBBIKAMH THUIIOBBIX U | CUCTEMHBIX
3a1ad, penieHus CHCTEMHBIX | 3amad,
CBSA3aHHBIX C | TUIIOBBIX U | 3ajad, CBSA3aHHBIX C
npodeccuoHa | CUICTEMHBIX | CBSI3aHHBIX | MPOGECCHOH
JILHOM 3a;ad, C AITLHOM
NEATEIBbHOCT | CBA3AHHBIX | MPO(EcCHo | IeITeIbHOCT
BbIO C HaJILHOM bIO

npodeccuo | AeATeIbHOC

HaJIbHOM TBIO

JeSITENBLHOC

TBIO

OueHOYHBIE  MaTepuUalibl  JUIi  TPOBEICHUS  TEKYIIErOo  KOHTPOJSI U

MPOMEKYTOUHON aTTecTaluu npuBeAeHbl B IIpuinoxkenun k paboueid mporpamme
JTVCHUTUIAHBIL.

[TonHbIA KOMIUIEKT 3aJJaHU U MaTepuajoB, HEOOXOIUMBIX ISl OLIEHUBAHUS
pe3yNbTaTOB 00YUYEHUs M0 AUCLMIUIMHE, XPAaHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecnieyeHHe JUCTMILIMHbI
5.1. YueOHO-MeTOAMYECKOE 0DecreueHne

5.1.1. OcHoBHas nuTeparypa

1. EBnoxumos, A.Il. Dnekrponuka: yuedHoe nocodue / A.Il. EBgokumos, P.A.
EBnokumoB. — Bonrorpana: Bosrorpaackuit I'AY, 2018. — 116 c.— Tekct:
ANEKTPOHHBIN //  JlaHb:  2IEKTPOHHO-OMONMOTEYHAsT  CHUCTEMA. URL:
https://e.lanbook.com/book/119922 (mara obpamenus: 17.05.2023). Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIEH.

2. Anomnonckuii, C.M., TeopeTndeckue OCHOBBI SJEKTPOTEXHUKH: ydeOHOE
nocooue / C.M. Anomnonckuii, A.JI. Bunorpanos. — Mocka: KuoPyc, 2023. —
249 ¢. — ISBN 978-5-406-11075-1. — URL: https://book.ru/book/947718. —
TeKCT: 2JIEKTPOHHBIN.

3. Hemio, M.B., DnekTpoTexHuka u dJeKTpoHuka: yueOnuk / M.B. Hemrios.
— Mocksa: KuoPyc, 2020. — 560 c¢. — ISBN 978-5-406-07749-8. — URL:



https://book.ru/book/934350. — TekcT: AIeKTPOHHBIH.

5.1.2. JlonoaHUTEIBHAS IUTEPATYpa

1. I'paduueckas cpema NPOCKTUPOBAHUS IJICKTPOHHBIX cxeM Multisim.
Onucanue CHCTEMBI: CIPaBOYHHK: Yy4deOHOe Tmocobme / cocraButenb A.H.
[Mectepkun. — Psazans: PI'PTY, 2012. — 192 c. — TekcT: anekTpoHHbIH // JlaHb:
2JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/168138.

2. Nynkus, A.H. DnexkTpoTeXHHUYeCcKoe MaTepuaioBeAeHUE: yueOHOe Tocooue
/ A.H. ynkun, B.C. Kum. — 5-e¢ m3x., crep. — Canxkr-IletepOypr: Jlans, 2020. —
200 c. — ISBN 978-5-8114-5296-5. — TekcT: 3nekTpoHHbIH // JlaHb: 37I€KTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/139259.

3. BanoB, M.1. DneKTpoTEeXHUKA U OCHOBHI 3JIEKTPOHUKH . YICOHUK IJIsI BY30B
/ U.A. WBanos, I''1. ConoBreB, B.fJ. ®ponos. — 1l-e uzg., crep. — CaHKT-
[lerepbypr: Jlanb, 2021. — 736 c. — ISBN 978-5-8114-7115-7. — Tekcr:
ANEKTPOHHBIN //  Jlawb:  anekTpoHHO-OMONMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/155680.

4. T'paduueckas cpena NPOEKTHPOBAHUS JIIEKTPOHHBIX cxeMm Multisim.
bazoBass OuOMMOTEKa M MpPUMEpPhl NMPUMEHEHHS] CHCTEMbI: CIPABOYHUK: Yy4yeOHOE
nocobue / cocraBurens A.H. lllecrepkun. — Pszans: PIPTY, 2012. — 176 c. —
TekcT: snekTpoHHbld / JlaHb: 31eKTpOHHO-OMOMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/168139.

5.2. Uudopmannonnoe odecneyeHue

5.2.1. DneKTpOHHBIC M HHTEPHET-PECYPCHI

FJJQH HanmeHoBaHUE SIIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccbuika

1 |DnexTpoHHO-OMOMMOTEYHAs cucTeMa «JlaHby https://e.lanbook.com/

2 |9nekTpoHHO-OMONIMOTeUHAst cuctema «ibooks.ru» https://ibooks.ru/

3 |DnekrpoHHO-0MOIMOTEUHAs crcTemMa «DOOK.ruy https://www.book.ru/

4 |DHOMKIONE N, CIOBAPH, CIPABOYHUKA http://www.rubricon.com
5 [TTopran "OtkpeiToe 00pa3oBaHue" http://npoed.ru

5.2.2. llpodeccronansupie 0a3bl gaHHbIX |/ HH(GOpMaIMOHHO-CIIPABOYHbIC
CUCTEMBI

No HaunmenoBaHue Asbec PeskiM 10CTVIIA
n/n | mpodeccuoHambHBIX 06a3 TaHHBIX o AocTyT
1 |Poceniickas HauORATLHAS http://nlr.ru/ http://nlr.ru/
OnbImoTeKa
2 Enuroe OKHO socTyna K http://window.edu.ru/ http://window.ed u.ru/
06pa3OBaTeJ'IBHBIM pecypcam
3 |Web of Science https://webofknowledge.com/ Q(t)trﬁ)]s}://webofknowledge.
4 |Scopus https://www.scopus.com https://www.scopus.com




5 |KubepJlennnka

https://cyberleninka.ru/

https://cyberleninka.ru/

Hayunas snextponnas Oubimoreka

6 cLIBRARY RU http://elibrary.ru http://elibrary.ru
Hanwonanbuas 3JIEKTPOHHAs . .
7 GuGnonorexa (HIB) https://rusneb.ru/ https://rusneb.ru/

8 |Texunueckas OubOIHOTEKA

http://techlibrary.ru

http://techlibrary.ru

9 [IEEE Xplore www.ieeexplore.ieee.org www.ieeexplore.ieee.org
10 [Springer Www.springer.com WWW.springer.com
11 [«KOHCY/IBTAHT ILTFOCY http://www.consultant.ru/ http://www.consultant.ru/
5.2.3. JlunieH3MOHHOE W CBOOOJHO  paCIpOCTpaHAEMOE IPOTPaMMHOE
obecrieueHue AUCITUTIIINHBI
Ne HaumenoBanue nmporpaMmMHOro
Onucanue
/i obecreueHus
Windows 10 J[lomammsist / Pro / s
1 [Tonp30BarenbCcKas OnepalMoHHas CUCTEMA

00pa30BaTeNbHbIX YUPEKICHUN

2 |Windows 7 ITpodeccronansHas (Pro)

ITonp3oBarenabckas OII¢panroHHasd CUCTCMa

3 |bpaysep Chrome

Cucrema
WHTEPHET

IIOHCKa I/IH(i)OpMaI_II/II/I B CCTHu

Office Standard 2007 Russian OLP NL
AcademicEdition+

[TakeT mporpaMMHBIX MPOJYKTOB, COAEPIKAIINN
B cebe HeoOX01MMbIe 0(UCHBIE TPOTPAMMBI

5 [MS Office 2010 Russian OLP NL

[TakeT mporpaMMHBIX MPOJYKTOB, COAEPKAIINN
B cebe HeoOX01MMbIe 0(UCHBIE TPOTPAMMBI

6 [OpenOffice

[TakeT opUCHBIX MPUITOKEHUM

7 |Adobe Acrobat

[Taker mporpamMm JUisl CO3/aHUS U MPOCMOTpa
(aiinoB popmara PDF

110 s 3 hexTUBHOTO OHJIANH-
8 |LMS Moodle o bd
B3aUMOJICICTBUS MIPENOIaBaTelis U CTyIeHTa
. CucreMa CXeMOTEXHHYECKOTO MOIECIUPOBAHUI
9 |NI Multisim ASTHp

ot National Instruments

6. MaTepuaJbHO-TEXHUYECKOE O0ecTeuyeHUue TN CIUNIMHBI

HaumenoBanue HaumenoBanue yueOHOU
BUJA y4eOHOI ayJIATOPHH, [lepeuens HEOOXOMMOTO 000PYAOBAaHUS U
paboThI CHenualIn3upoBaHHON TEXHUYECKHUX CPEJICTB O0YUEHUs
naboparopuu
Jlexuun VYuebnas ayautopus s | Creunanu3upoBaHHas yueOHast MeOerb,

MPOBEICHUS 3aHATHI
JICKIITMOHHOI'O THUIIA

TEXHUYECKHE CPEICTBA O0YUCHHUS, CITyKAIIUE
JUTSL TIpEe/ICTaBIeHUS yaeOHO# nHpopMarmm
O0JIBIITON ayaAuTOpUU (MYJIbTHMEINITHBINA




MIPOEKTOP, KOMITbIOTEP (HOYTOYK), IKpaH),
JIEMOHCTPAIIMOHHOE 000pyI0BaHKE, Y1eOHO-
HarJIsITHbIC TTOCOOUS

[IpakTnueckue YyeOHast ayTuTOpHs Crenmanu3upoBaHHas yuyeOHasi MmeOeb,
3aHATHUS «Jlaboparopust 3JEKTPOHUKH | TEXHUUYECKUE CPEICTBA O0yUECHUS
U CXEMOTEXHUKI JUIS (MynbTUMEIUNHBIN IPOEKTOP, KOMIIBIOTED,
MIPOBEICHUS 3aHATUI JKpaH).
CEMHUHApPCKOIo TUIIA,
IPYNIOBLIX U UHAUBHUIY-
aJIbHBIX KOHCYJIbTALIHM,
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTeCTaluu
A-401
JlaGopaTopHbie VYyebnas nadoparopust Crienmanu3upoBanHas yueOHass meOelb Ha 30
paboThI «Jlaboparopus MOCAJOYHBIX MECT, TEXHHUUECKUE CPECTBA
ABTOMATHU3UPOBAHHOTO oOyueHus (MyJIbTUMEIUNHBIN IPOEKTOD,
aHaJM3a JEKTPOHHBIX CXeM. | KommbloTep (16 1IT.), MHTEpaKTHUBHAS J10CKa,
JucrieiHbIi Kitacey. MIPOEKTOP, PKPaH), MPOrPaMMHOE
KomneroTepHslit k1acc ¢ obecrnieueHue.
BbIX0/10M B MHTepHET A-405
YyeOunas mabopatopusi CrneunanusupoBanHasi yueOHas medenp Ha 29
«Jlaboparopust ocHOB II0CAJJOYHBIX MECT, TEXHUUYECKUE CPEJCTBA
AIIEKTPOHUKHU. oOyueHus (MyJIbTUMEIUUHBIN IPOEKTOD,
JlucrinenHeIil Knacey. komnbtoTep (16 mit.), BUIeoKkamepsl,
KomneroTepHslit kacc ¢ nporpaMMHoOe obecriedeHue.
BbIX07IoM B MHTepHET A-410
KomneroTepHslil Kacce ¢ CrnenmanusupoBaHHas yueOHas mebens Ha 30
BbIX0/1I0M B HTepHEeT B-600a| mocamounbix mecT, 30 KOMIBIOTEPOB,
TEXHUYECKHE CPeICTBA 00yUeHHUs (MyJIbTUME-
JTUIHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKAMEPBI, TPOrpaMMHOE
o0ecrnieyeHue
CamocrosrenbHast | KoMmnberoTepHslil Kiacce ¢ CrennanusupoBaHHas yuyeOHas me6ens Ha 30
pabora BbIX0/1I0M B HTepHET B-600a| mocamounbix mecT, 30 KOMIBIOTEPOB,

TEXHUYECKHE CPeICTBA 00yUeHHUs (MyJIbTUME-
JTUIHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKAMEPBI, IPOrpaMMHOE
obecrieyeHne

YuraapHbIH 3a1
OnOIUOTEKU

Crnenuanu3upoBaHHas MeOelb, KOMITbIOTEpPHAs
TEXHHKA C BO3MOXHOCTBIO BbIX0OJ1a B MIHTepHET
u obecrieuenuem gocrymna B dMOC, skpan,
MYJIbTUMEANIHBIN IPOEKTOP, TPOrPaMMHOE
o0ecrieyeHue

VYuebHas aynuTopus s
BBITIOJIHEHUS KYPCOBOM
pabotsl «Jlaboparopust
ABTOMAaTU3UPOBAHHOTO

aHaJn3a JIEKTPOHHBIX CXEM.
JIucrimeHbIN Ki1acey.
KomnbroTepHslit ki1acce ¢
BbIxozoM B uTepHer A-405

CrneunanusupoBanHas yueOHas mebenb Ha 30
IIOCAI0YHBIX MECT, TEXHUYECKHE CPEICTBA
oOyueHus (MyJIbTUMEIUNUHBIN TPOEKTOD,
KoMIIboTep (16 MmIT.), MHTEpaKTUBHAS AOCKA,
MIPOEKTOP, IKpPaH), IPOrpaMMHOE
obecrieueHue.




7. OcO0eHHOCTH OPraHu3anu 00Pa30BaATEeJbHOM 1eATETbHOCTH ISl JIUIL C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI H HHBAJINI0B

JIviia ¢ orpaHMYEHHBIMU BO3MOXKHOCTSMH 3/10poBbsi (OB3) 1 MHBaIUIBI UMEIOT
BO3MOKHOCTh OECHPEISTCTBEHHO IMEpPEeMEIIaThcs M3 OJHOT0 y4eOHO-1ab0paTOPHOTO
KOpITyca B JAPYroi, MOAHITHCS HA BCE JTAXH Y4eOHO-Ta00paTOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [IOMEIIEHUSIX C YYETOM OCOOEHHOCTEH
NICUXO(U3UICCKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.

Hns obydenus nury ¢ OB3 U WHBanMAOB, UMEIONIMX HAPYIICHUS OIOPHO-
JBUTATEIHFHOTO armapara, 00eCleueHbl yCIOBHS OCCHpPEISITCTBEHHOTO JOCTYIa BO
Bce yueOHble nomenieHus. Madopmaius o cienuanbHbIX YCIOBHUSAX, CO3JaHHBIX IS
oOyuaromuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. imeercst BO3MOXKHOCTh OKa3aHUSI TEXHUYECKON MOMOIIM aCCHCTCHTOM,
a TaKXKe YCIIyT CYpIONEePEBOTIMKOB U TU(DIOCYPI0TIEPEBOIUHNKOB.

Jlist aganTanuy K Bocnpustuio junamu ¢ OB3 u uHBanugaMu ¢ HapyluieHHbIM
CIIyXOM CIPaBOYHOTO, y4eOHOro marepuaja IO JUCHUIUIMHE 00ecreunBaroTCs
CJIEYIOINE YCIOBUSL:

- IS Ty4IIeH OpUEHTAIlNN B ayIMTOPHUH, IPUMEHSFOTCSI CUTHAIBI OTIOBEIIICHHMSI
O Hayalie U KOHIIE 3aHsTHUs (CIOBO «3BOHOK» MUIIETCS HA JIOCKE);

- BHUMaHHE CJIa0OCTBIIANIET0 O0yYalomerocs MPHUBICKACTCA MEAaroromMm
YKECTOM (Ha TIJIeY0 KIAJETCS pyKa, OCYIIECTBIIACTCS HEPE3KOE MOXJIONBIBAHNC);

- pasroBapuBas ¢ OOYYAOIIMMCS, TEAarorudeckuii paOOTHUK CMOTPUT Ha
HEro, TOBOPHUT SCHO, KOPOTKUMH TMPEIIOKCHUIMU, OOecreunBas BO3MOYKHOCTH
YTEHUS 10 Ty0am.

Kommencanuss 3aTpyiHEHH pPEUYEBOr0 M HWHTEUICKTYalbHOTO Pa3BUTHS
C1a0O0CIBIIAIINX 00YYArOITUXCS IPOBOAUTCS MTyTEM:

- HCTIOJIB30BAaHUS CXEM, TUAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIUH C
TUMEPCChUIKAMU, KOMMEHTUPYIOIIMMU OT/IEIbHBIE KOMIIOHEHTHI H300payKEHUS;

- PETYJISIPHOTO TPUMEHEHUS] YIPAKHEHHM Ha Tpaduueckoe BbIJCICHHE
CYIIIECTBEHHBIX TIPU3HAKOB MTPEIMETOB H SBJICHHIA;

- obecriedeHs] BO3MOXKHOCTH ISl  OOYyYalOLIETrocsl TMOJIyYUTh aIpEeCHYIO
KOHCYJIBTAIIHMIO TI0 3JIEKTPOHHOM MTOYTE 110 MEPE HEOOXOTUMOCTH.

Jlist amanranuu K BocnpusaTuio auiiamMu ¢ OB3 u nHBanumaMu ¢ HapymeHUsIMU
3peHus CIIPaBOYHOTO, y4eOHOTO, IIPOCBETUTEIIHCKOTO MaTepuana,
MPETYCMOTPEHHOT'O0 00pa30BaTEeIbHON MPOTPaMMOM 10 BBIOpAHHOMY HAITPaBJICHUIO
MOJITOTOBKH, 00ECTICUNBAIOTCS CISAYIOIINE YCIOBUS:

- BeJIeTCA ajanTtanus o(pUIMaiIbHOTO caidTa B ceTu MIHTepHeT ¢ y4eToM 0COObIX
NMOTPEOHOCTEN MHBAIHJIOB 110 3PEHUI0, 00ECTICYNBACTCS HATTMYHUE KPYITHOIIPU(PTOBOIMA
CIIPaBOYHOM MHGOPMAIINH O PACTIUCAHUH YUCOHBIX 3aHSTHIA;,

- IEJIaTOTUYECKUN  pabOTHUK, €ro coOeceAHUK (Mpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABIISIIOTCS O00YYAIOIIUMCS, TP STOM KaXKIIbIi
pa3 Ha3bIBACTCS TOT, K KOMY MEIarornueckuii pabOTHUK oOpaliaercs;

- IEUCTBHSI, JKECThI, MEPEMEIICHUS TeIaroruuecKoro pabOTHHUKAa KOPOTKO H
SICHO KOMMEHTUPYIOTCS;

- meyaTHass WHGpOpMaLMs MpPEeAOoCTaBisAeTcs KpynHbiM mipudrom (ot 18



http://www.kgeu.ru/

IIYHKTOB), TOTAJIbHO O3BYyYHBAETCS;

- obecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MTOMEIICHUH;

- IPEJOCTABIIACTCSI BO3MOXHOCTH HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aIUCU 00BSICHEHUM Ha TUKTO(MOH (110 JKEJIIaHUIO0 00yYarOITUXCs).

dopMa mpoBeAeHUS TEKyllel W MPOMEXKYTOUHOM  aTTecTaluuu  JUIs
oOyuaronuxcs ¢ OB3 u UHBaNIUIIOB OMpenesnseTcs NeaarornieckuM pabOTHUKOM B
COOTBETCTBUM ¢ yueOHbIM 1iaHoM. [Ipu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAIUY C YYETOM UX WHAUBUAYATHHBIX MCUXO(PU3UUIECKUX OCOOCHHOCTEH NaeTcs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, MTUChbMEHHO Ha Oymare,
MUCHPMEHHO Ha KOMIBIOTEPE, B (POpME TECTUPOBAHUS U T.II., JIUOO MPEAOCTABISACTCS
JIOTIOJTHUTEIHHOE BPEMsI IJIsl TIOJTOTOBKHU OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTesieid Mo OpraHu3amuu
BOCIIMTATEJbHOH PA0OTHI € 00yYAKIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHus 00y4daroIMXCcs BbICTYIAET
OJHUM U3 OIpeNessionmMX (aKkTOpOB BBICOKOTO KadecTBa OOpa3OBaHMA.
[IpenmogaBaTens By3a, IEMOHCTPUPYS BBICOKMHA TPO(ECCHOHATU3M, 3PYIULHIO,
YEeTKYI0 TPAXKAAHCKYIO MO3UIINI0, CAMOJAUCIUILINHY, TBOPUYECKUHN MOAX0/T B pEIICHUN
npodeCCUOHANIBHBIX 3a/lady, B XOJ¢ 00pa30BaTeNbHOrO Mpoliecca CIOCOOCTBYET
GbopMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzanuu AUCHUIUIMHBL TPENOJIaBaTelb MOXET HCIOJIb30BaTh
CJIEYIOIE METO/Ibl BOCITUTATENbHOU PabOThI:

- MeToibl (hOPMHUPOBAHUSA CO3HAHUS JTUYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, NPUMEp, CAMOKOHTPOJb, pacckas, COBET,
yoexxaeHue 1 ap.);

- METOJBl OpTaHM3AIMH JCATEIHHOCTH U (POPMHUPOBAHUS ONBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruieckoe TpeOoBaHHUE, TOpPYYEHHE,
NpUyYEeHHE, CO3/IaHNEe BOCTIUTHIBAIONINX CUTYaAIlMi, TPEHUHT, YIIPpaXKHEHUE, U 1. );

- METOABl MOTHBAIIMH JAEATEIHLHOCTH W TMOBEACHUS (0J00peHHe, MOOIIPEeHNe
COLIMAJbHONW aKTUBHOCTH, TOPHIIAHWE, CO3/aHHME CHUTyallud Yyclexa, CO3/1aHue
CUTYaIUi 17151 SMOIIMOHATLHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHHUE U JP.)

[lpn peanmuzanuy AUCHUIUIMHBI TPENOJaBaTeldb JODKEH  yYUTHIBATH
CJIEYIOIME HAIPaBJIEHUS! BOCIIUTATEIbHOMN 1EATEIbHOCTH:

I pasicoanckoe u nampuomuueckoe 6ocnumaHnue:

- popMupoBaHKe y OOYYAIOUIMXCS IIEIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
UJIEHTUYHOCTH, YBOKEHHS K CBOEH ceMbe, OOIIECTBY, FOCYAaPCTBY, IPUHATHIM B CEMbE U
O0ILIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM ILIEHHOCTSIM, K HALIMOHAJILHOMY,
KyJbTYPHOMY ¥ HMCTOPUYECKOMY HACIIEAWIO, (OPMHUpPOBAHHE CTPEMJICHHS K €ro
COXPaHEHHUIO U Pa3BUTHIO;

- hopMUpPOBaHKE Y OOYUAIOIIUXCS AKTUBHOM TPayKIAHCKOW MMO3UIIMH, OCHOBAaHHOMN
Ha TPAJMIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX M HPABCTBEHHBIX IEHHOCTSX POCCHICKOTO
oOmiecTBa, JJIsi TIOBBIIICHUS CINOCOOHOCTH OTBETCTBEHHO PEaTM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE MIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYpbl O0YUYaIOIIUXCS, pACIIUPEHHE
KOHCTPYKTUBHOT'O YYacTUsi B NPUHITUM PEHICHUH, 3aTpardBalIUX WX IpaBa U



UHTEPECHI, B TOM YHUCJIE€ B Pa3IUYHbIX (JOpMax CaMOOpPraHU3aIH, CaMOYIIPaBICHNU,
0O0IIEeCTBEHHO-3HAUUMOH JI€ATEIbHOCTH;

- popMupOBaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAHOBOK
JUYHOCTH,  TO3BOJSIOUIMX  IPOTHUBOCTOSTH  JKCTPEMHU3MY,  KceHooOuw,
JUCKPUMUHALIMA IO COLMAJIBHBIM, PEJIWTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKOH(PECCHOHAIBHON HETEPINUMOCTH, APYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Llyxoeno-npascmeennoe socnumanue:

- BOCIIMTAaHWE YYyBCTBA JOCTOMHCTBA, YECTM M YECTHOCTH, COBECTIIMBOCTH,
YBOKEHUS K POAUTENSAM, YUUTEISIM, JIFOJSAM CTAPIIETO MOKOJICHUS;

- popMupoBaHUE TPUHLHUIOB KOJJIEKTHUBM3MA U  COJNUIAPHOCTH, JyXa
MUJIOCEpAUSl W COCTpPAJaHusl, NPHUBBIYKH 3a00TUTHCS O JIOASX, HAXOMASIIUXCSA B
TPYIHOU )KU3HEHHOU CUTYallWH;

- popMHUpoOBaHUE CONMAAPHOCTH M YYBCTBAa COLMAIBHOM OTBETCTBEHHOCTHU IO
OTHOILLIECHMIO K JIIOJSM C OTPaHUYECHHBIMU BO3MOYKHOCTSMU 340POBbs, NIPEOAOJICHUE
IICUXOJIOTUUECKUX OapbepoB IO OTHOUIEHHIO K JIOJASIM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUIEHUS! K MHUPY, CIOCOOHOCTH U YMEHUS Iepe/iaBaTh JIPYTUM CBOW ACTETHMUYECKUN
OIIBIT.

Kynemyprno-npoceemumenvckoe eocnumanue:

- popMHUpOBaHUE ICTETUUECKON KapTHHBI MUPA;

- popMuUpoOBaHUE YBOKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpas,
CTpaHBI;

- IOBBIIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYarOIIHXCS.

Hayuno-obpazosamenvroe 6ocnumanue:

- popMupoBaHUE y 00yUaIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHS TOTy4aTh 3HAHUS;

- popMUpOBaHME HABHIKOB aHalW3a U CHUHTE3a MHGOpPMAIMK, B TOM YHCIIE B
npodeCCHOHAIBHOM 001acTH.
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OreHOYHBIC MATEPHANIBI MO JAUCITUTUINHE «DJIEKTPOTEXHUKA U DJICKTPOHUKA»
npeIHa3HaYeHbl Ui OIICHWBAHMS PE3yJIbTaTOB OOy4YeHUS Ha COOTBETCTBHE
WHIUKATOPaM JTOCTIKEHUST KOMIICTCHITHA.

OueHuBaHue pe3yJabTaTOB OOY4YEHHS MO JUCLUUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutpois (TK) u mpoMexyTodHol aTTecTannu, IPOBOJAUMBIX IO
oampHO-perTunroBoi cucreme (bPC).

1.TexHonornyeckasi KapTa
Cemectp 3

PeliTuHTOBEBIC TTOKA3aTEIN

Haumenosanue pasnena

DopmBbI U BUJ
KOHTPOJIA
| Texyuii KOHTPOJIH
JlomoaHuTEeILHBIC
o6ammer k TK1
Il Tekymmii KOHTPOJIb
JlomoaHuTEeILHEBIC
6amiel k TK2
Il Texymuii KOHTPOIH
JlonmomHUTETEHBIC
oamsl k TK3
Hroro
IIpomexxyTounas
aTTecTaIlus

Pasnea 1. «OcHoBBI TfOpI/II/I TK1 15 | 0-15 15- 15-30
JIEKTPUYECKHUX Lenein» 30

[TpakTrueckoe 3aianue 5
Tect 10
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AW A~
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Pazgeu 2. <(3J1€1\f€l—lTbI TK2 20 |0-15 20- 20.35
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Paznen 1. «OcHOBBI Teopun TK1
! cop 30 30 | 30
JJIeKTPHYECKHUX Lernein»
Kypcosas padora (KP1) 30
Paznen 2. «JneMeHTHI TK2
. 35 35 35
MPOMBIILIEHHOH 3JIEKTPOHHKN
Kypcosas pabora (KP2) 35
Paznen 3. «McTouHuku TK3
35 35 35
BTOPUYHOTO 3JIEKTPONUTAHUSD)
Kypcosas pa6ora (KP3) 35
IIpome:xxyTOYHAs aTTeCTANMSA oM 0-100
(KP) Kp
BerImosiHeHME KypcOBOH paObOTHhI 0-100

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTalluu
[IIxana orleHKH pe3yJbTaTOB OOYYEHUS MO AUCHUTLIINHE:

YpoBeHb chopMUpPOBAaHHOCTH
HHJAWKAaTOpa KOMICTCHIWH

o o Huxe o
Beicoknii Cpennuit Husknii
Kox 3ariaHu- CpPEIHETO
Ko OBaHHBIE
a WHJIUKATOpa p or85 10100 | or70 m0 &84 | 0T 551069 | or 0 nmo 54
KoMIe- | o rer | PE3Y B TATHI
TEHIIUN 0 "™ b Gyaerns mo [Ikana oreHnBaHUS
TUCLIUILINHE
YAOBJICT- HCYI0B-
OTJINYHO XOopouro
BOPUTCIILHO |JICTBOPUTCIILHO
3a4YTCHO HEC 3a4YTCHO
3HATh: OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKH, METO/IbI aHAIIM3a U pacyeTa
JJEKTPUUYECKUX  IIeNMeld  TOCTOSHHOTO W TMEPEMEHHOTO  TOKa;
KOHCTPYKIIUU, CBOMCTBA, XapaKTEPUCTUKH W OOJACTH NPUMEHEHUS
OCHOBHBIX AJIGKTPUYECKHUX U DJIEKTPOHHBIX YCTPOUCTB
OIIK-1 | OIIK-1.6 3HaeT B | JOCTATOYHO | IJIOXO HE 3HaeT
MOJIHOM XOPOIIIO 3HaeT OCHOBHEIE
o0BeMe 3HACT OCHOBHEIE 3aKOHBI
OCHOBHEIE OCHOBHEBIE 3aKOHBI AJIEKTPOTEX
3aKOHBI 3aKOHBI JNEKTPOTEX | HUKH,




JNEKTPOTEXH | DIEKTPOTEX | HUKH, METO/BI
UKH, METOJbI | HUKH, METO/IbI aHaiM3a "
aHaJIu3a U | METOJBI aHaJM3a MU | pacdera
pacuera aHalM3a M | pacdera JIIEKTpUYEC
JJIEKTPUYECK | pacyera IEKTPUYEC | KUX  LeNeu
nux LeneH | DJIEeKTpUYeC | KUX LeNed | HOCTOSHHOT
IIOCTOSIHHOTO | KX LEINeH | IIOCTOSHHOT | O u
u IIOCTOSIHHOT | O U | IEPEMEHHOT
IIEPEMEHHOTO | O U | IEPEMEHHOT | O TOKA;
TOKa,; IIEPEMEHHOT | O TOKQ; | KOHCTPYKIIU
KOHCTPYKLIUU | O TOKA; | KOHCTPYKLIH | ¥, CBOMCTBA,
,  CBOMCTBA, | KOHCTPYKLH | H, XapaKkTepUCT
XapakTepucT | u, CBOMCTBA, UKH u
UKH U | CBOWCTBA, Xapakrepuc | obiactu
obnacTtu XapaKTEPUC | TUKH U | IPUMEHEHUS
IIPUMEHEHMS | TUKU u | obnactu OCHOBHBIX
OCHOBHBIX oOnactu IPUMEHEHHU | DJIEKTpHUUEC
JJIEKTPUYECK | IPUMEHEHU | s OCHOBHBIX | KUX u
nux U | 1 OCHOBHBIX | 2JIEKTPUUYEC | DIEKTPOHHBI
JJIEKTPOHHBIX | DJIEKTPUYEC | KUX U | X yCTPOUCTB
YCTPOWCTB KHX U | DJIEKTPOHH

NIEKTPOHH | BIX

BIX YCTPOMCTB

YCTPOMCTB

YMETB: IPOU3BOJUTH U3MEPEHUS MICKTPUUECKUX BEIUYHH; CO34aBaTh B
00BEKTHO-OPUEHTUPOBAHHBIX CPENaxX MPOrpaMMUPOBAHUS MPOTPAMMBbI
JUISL PELLIEHHUS] KOHKPETHBIX UHKCHEPHBIX 3a/1a4; IPUMEHSATh IIPUHIUIIBI

MOCTPOCHHUSI, aHallM3a U OKCIUTyaTalldd OJJICKTPUYECKUX CETeH,

AJIEKTPOOOOPYIOBAHHS M MPOMBIIIIEHHBIX SJIEKTPOHHBIX TPHOOPOB
OTJINYHO JIOCTAaTOYHO | IJIOXO HE yMmeeT
yMmeeT XOPOIIIO yMeeT MIPOU3BOIUT
MPOU3BOJUTH | YMEET MPOU3BOAUT | b U3MEPEHUS
WU3MEPEHUS MPOU3BOJUT | b 3JEKTPUYEC
JIEKTPUYECK | b U3MEPEHUS | KUX
WX BEJIHMYUH; | I3BMEPEHUs | DJIEKTPUUYEC | BEIIMYUH;
co37aBaTh B | DJIEKTPUYEC | KUX co3JaBaTh B
00BEKTHO- KHX BEJIUYNH, 00BEKTHO-
OpUEHTHPOBA | BEJIIMYUH; CO371aBaTh B | OPUEHTUPOB
HHBIX cpejlax | co3/laBaTh B | OOBEKTHO- | aHHBIX
MpOrpaMMUp | OOBEKTHO- | OPUEHTHUPOB | cpeaax
OBaHUSA OPUEHTHUPOB | aHHBIX porpaMmmup
MpoTpaMMBbl | aHHBIX cpemax OBaHUS
JUISL peLleHus | cpeaax IporpaMmMu | IPOrpaMMbl
KOHKPETHBIX | IPOTPAMMH | POBaHHSI TS
WH)XEHEPHBIX | pOBaHMS MPOTPaMMBI | PEIICHUS
3aja4; MporpamMMmsbl | JUIst KOHKPETHBIX
MIPUMEHSATH TS pereHus WHKEHEPHBI
MIPUHIIUIIBI perieHus KOHKPETHBI | X 3ajad;
MOCTPOEHHUSI, | KOHKPETHBI | X MPUMEHSATD
aHajm3a H|X WH)XEHEPHBI | IPUHITUTIBI
JKCIUTyaTaly | MHXXEHEPHBbI | X 3a/1a4; | MOCTPOEHUS,
i X 3a/ay; | MPUMEHITh | aHalu3a |
AJCKTPUYECK | IPUMEHSTh | MPUHIMIBI | SKCIUTyaTall
uX ceTeH, | IPUHIUIBI | TOCTPOEHUS | U1
AJIEKTPOOOOp | MOCTPOCHUS | , aHAIM3A U | DJIEKTPUUYEC




YIOBaHUsSI W |, aHAIM3a W | OKCIUIyaTall | KHX CETeH,
MPOMBIIIIEH | AKCIUTyaTal] | Uu AIIEKTPO0OO
HBIX 1704 AJICKTPUYEC | PYJOBAHUS
9JEKTPOHHBIX | DJIGKTPUUEC | KUX CETeH, | U
pudopoB KHX CeTeH, | 2IEKTPO00O | MPOMBITILICH
ANEKTPOOOO | PYJOBAaHUSA | HBIX
pylOBaHUS | U AJIEKTPOHHBI
u MPOMBINIIIE | X MPUOOPOB
MPOMBINIJIE | HHBIX
HHBIX AJIEKTPOHH
ANEKTPOHH | BIX
BIX npubopoB
prudopoB
BIIQJIETh. HABBIKAMH  TEOPETHYECKOTO U  AKCICPUMEHTAIBHOTO
WCCTIEAOBAHUS B SJIEKTPOTEXHUKE U AJICKTPOHUKE, HABBIKAMU PEIICHUS
TUTIOBBIX W CHCTEMHBIX 3ajad, CBS3aHHBIX C MPOQPECCHOHAIBHON
JESITEIHEHOCTRIO
B IOJIHOM | Ha c1abo HE BIIAJICCT
Mepe BJIAJICET | XOPOIIeM BIIaJICCT HaBBIKAMH
HaBBIKAMH YpOBHE HaBBIKAMH | TEOPETUYECK
TEOPETUYECK | BIAJICET TEOpEeTHYeC | OTro u
oro U | HaBBIKAMU KOro U | OKCTICPUMECH
SKCIEPUMEHT | TEOPETUYEC | IKCIEPUMEH | TATbHOTO
aJIbLHOTO KOro U | TAIBHOTO HCCIIeIOBaH
HCCIEAOBAaHU | DKCIIEPUMEH | MCCIICIOBAaH | M B
i B | TAJILHOT'O us B | DJIEKTPOTEX
AJEKTPOTEXH | UCCIIEIOBAH | BJIEKTPOTEX | HHUKE u
HKe U | ust B | HUKE U | DJICKTPOHUK
AJEKTPOHMKE; | DIIEKTPOTEX | DIEKTPOHUK | €;
HaBBIKAMH HHKE u| e HaBBIKAMH
perieHus AJIEKTPOHMK | HABBIKAMH | peIIEHUs
TUNOBBIX | | €; pelieHus THIOBBIX U
CHCTEMHBIX HaBBIKAMM | THMIIOBBIX U | CHCTEMHBIX
3a/ad, perieHus CHCTEMHBIX | 3ajad,
CBSI3aHHBIX C | TUIIOBBIX M | 3a/ad, CBSI3aHHBIX C
npodeccuoHa | CUICTEMHBIX | CBSI3aHHBIX | MPOGeCcCuoH
JIbHOM 3a1ad4, C allbHOM
NESTENbHOCT | CBSI3aHHBIX | podeccruo | IedaTeabHOCT
BIO C HaJILHOM bIO
npodeccuo | AedarenbHoOC
HaJILHOM TBIO
JIeITeIIbHOC
TBIO
OI_[CHKa «OTJIHYHO» BBICTABJLICTCA 3a BCPHO BLIIIOJHCHHEIC 3aJaHUA

MPAKTUYECKUX M JIA0OPATOPHBIX 3aHATHUM, KOHTPOJBHBIX pPabOT W TECTOB; 3a
CaMOCTOSATENILHOE BBITMIOJTHEHHUE KYpCOBOM pabOThl, B KOTOPOM MPOCIICKUBACTCS
HAay4YHO-TIPAKTUYECKUI  XapakTep, W COAEpXKaTcs JJIEMEHThl HOBHU3HBI, a
oQOopMJIEHHE TOJTHOCTBIO COOTBETCTBYET TPEOOBaHUAM; TIIyOOKOE€ IOHMMAaHHUE
OCHOBHBIX 3aKOHOB 3JIEKTPOTEXHUKH, METOJIOB aHAJIM3a U pacuera JICKTPUIECKUX
LENEe TOCTOSIHHOTO M TNEPEMEHHOIO0 TOKAa;, YMEHHE MPOU3BOJINTH HW3MEPEHUS

QJICKTPUYICCKHUX BCJIIMYMH, CO3/1aBAThb B 06’beKTHO-OpI/IeHTI/IpOBaHHBIX cpeaax



IPOrpaMMHUPOBAHUsl IPOTPaMMBbI IS PELICHUS] KOHKPETHBIX WH)KEHEPHBIX 3a/ad4;
JEMOHCTpALIMIO HAaBBIKOB DPEILEHUS THUIOBBIX M CHCTEMHBIX 3a]a4, CBA3aHHBIX C
npo(eCCUOHATIBHON JIEATEIBbHOCTBIO; IOJIHBIE W COJAEpIKAaTeIbHbIE OTBETHl Ha
BOIIPOCHI HK3aMEHALIMOHHOIO OMIIeTa.

OneHka «XOpOII0» BBICTABISIETCS 3a OOJIBIIMHCTBO BEPHO BBINOJHEHHBIX
3aJlaHAl MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUH, KOHTPOJBHBIX padOT U TECTOB;
332 CAaMOCTOSITEIBHOE BBIMOJIHEHUE KYPCOBOM pabOTHI, B KOTOPOM MO OOJIbIIEH YacTH
IPOCIEKUBACTCA HAYYHO-NPAKTUYECKUN XapakTep, a O(QOpMIICHHE MPAKTHYECKU
MOJIHOCTBIO COOTBETCTBYET TPEOOBAHUAM; XOpOIIee TOHUMAHUE OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHUKH, METOJOB aHAJIN3a U pacyeTa MEKTPUUYECKUX LENel MOCTOSHHOTO
U TMEPEMEHHOIO TOKA; YMEHHME ITPOU3BOAUTH M3MEPECHMS SJIEKTPUUYECKUX BEJINYUH,
co37aBaTh B OOBEKTHO-OPUEHTUPOBAHHBIX Cpe/lax MPOrpaMMHUPOBAHUS MPOTPaAMMBI
JUISL pEelIeHUs] KOHKPETHBIX WMH)KEHEPHBIX 3aJad; JOCTaTOYHO TIIOJHBIE U
coJiep KaTelIbHbIE OTBETHI Ha BOIIPOCHI IK3aMEHAIMOHHOTO OUJjIeTa.

Onenka  «yI0OBJICTBOPUTEJIBbHO»  BeiCTaBisieTcss npu  60%  BepHO
BBIMIOJTHEHHBIX 3aJIaHUM NMPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUN, KOHTPOJIBHBIX
paboT U TECTOB; 3a CAMOCTOATEIBHOE BBIOJIHEHUE KYpCOBOW paboThl, B KOTOPOH
MOTYT COJIEP)KAaTbCi HENOYEThl IO COACPKAHUIO U O(OPMIIEHUIO; CpeaHee
NOHMMAHUE OCHOBHBIX 3aKOHOB 3JIEKTPOTEXHHUKHU; MOCPEICTBEHHBIE CIIOCOOHOCTH
NPUMEHEHUs METOJOB aHalIM3a W pacyeTa SJIEKTPUYECKHX LIENel MOCTOSSHHOTO U
NEPEMEHHOr0 TOKa; c€jIaboe yMEHUE MPOU3BOAUTh HU3MEPEHHUS DIEKTPUUYECKUX
BEJIMYMH.

OneHka «Hey/I0BJIETBOPUTEIbHO» BBICTABISIETCSI 3a CJ1ab0€ M HEMOJHOE
BBITNIOJIHEHHE 3a/1aHUi TPAKTUUECKUX U JIA0OPATOPHBIX 3aHATHI, KOHTPOJIbHBIX padoOT
¥ TECTOB; BBINIOJIHEHHWE TpeOOBaHMII K KypcoBod pabore menee, yem Ha 50%;
OTCYTCTBHE IIOHHUMAaHHMsI OCHOBHBIX 3aKOHOB D3JIEKTPOTEXHHUKH, HE CIIOCOOHOCTh
NPUMEHATH METOJbl aHAM3a M pacuera 3JIEKTPUUYECKUX Lened MOCTOSIHHOTO U
NEPEMEHHOr0 TOKa; OTCYTCTBHE YMEHHUSI NPOU3BOJIUTH M3MEPEHHUS AJIEKTPUUECKUX
BEJIMYMH.

3. IlepeyeHb O1LIECHOUYHBIX CPEICTB

Kpartkas xapakTepHCTHKa OLIEHOYHBIX CPEICTB, UCIOJIb3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIEBAEMOCTH U MPOMEXYTOUYHOM aTTeCTalMyd O00ydYarolmerocs 1o
JTUCUUTUINHE:

HaumenoBanue Onucanue
OIICHOYHOT'O Kpatkas xapakTeprucTuka OI€HOYHOTO CPEACTBA OIIEHOYHOTO

CpeACTBA CpeACTBA
Kommnekt

CpenctBo mpoBEepKU YMEHHM IPUMEHSITH TOTyYSHHBIS

KOHTpOJIBHaSI KOHTPOJIbHBIX
3HAHUS JUIS PEUICHUs 33[ad ONPEICICHHOTO THIIA TI0 .

pabora (KutP) 3aJIaHui 110

TEMC WIH pa3feny BapHaHTaM




KypcoBoii npoexr
(KITI), xypcoBas

Koneunblii mpoaykT, moOdydaemblii B pe3yJbTaTe
IUIaHHU-POBAHUA W BBIIIOJIHCHUA KOMIIJICKCA y‘-Ie6HbIX
U UCCIIeIoBaTeNbCKUX 3afaHuil. [1o3BossieT OneHUTH
yMEHUS o0OyJaromuxcs CaMOCTOSITEIIbHO
KOHCTPYHPOBaTh CBOM 3HAaHHA B MPOIECCE PEIICHUS
MPAKTUYECKHX 33/1a4 U Tpo0IeM, OPUEHTUPOBATHCS B

Tembl MPOEKTOB

WHPOPMAIIMOHHOM  TIPOCTPAHCTBE U OBCHB
paGora (KP) (bopman poctp yp
C(OPMHPOBAHHOCTH  AQHAJUTUYECKHX,  HCCIEI0-
BaTCIIbCKUX HABBIKOB, HABBIKOB MPAKTHUYECKOTO U
TBOP-YECKOTO MBIIIJICHUA. MOKET BBINOJIHATHCS B
WH/IMBHTY-aJIbHOM MOPSIKE 17001 TpYIION
00yJaromuxcs
KOHCIIEKTHPOBaHHE Kparkoe TekcToBOe TpejcTaBicHUE nepepadboTaHHON TTepeuens
y4eOHOr0 MaTepHaa uH(poOpMaIH paszuennos
MynsTrmMenuiHas [IpencraBnenue coaepxaHus y4yeOHOro MaTepuana C Temartuka
npesentanus (MII) | ucronp30BaHHEM MYJIbTHMEIUHHBIX TEXHOJIOTHI Npe3eHTaIUI
[lepeuyens 3apanunil
. ¥ BOIIPOCOB JJIsI
Bremonaenne mabopatopHOil  paboThl, 00paboTKa P
Otuer 1o . . 3aIUThI
. pE3yJIbTaTOB MCIBITAHUN, MU3MEPEHH, IKCIICPUMEHTA. .
nabopaTopHOI nabopaTopHOI
Odopmiienune OTYeTa, 3alUTa  PE3ysbTaToB
pabote (OJIP) . paboThl, IepeveHb
nabopaTopHOit pabOTHI IO OTYETY 9
TpebOBaHMi K
OTYeTy
CpelncTBO OLIGHKM YMEHHS MPUMEHSThH IOJyYCHHbBIC
TEOpPETUYECKHE 3HAHWUSA B TPAKTUYECKOH CHUTYaIlHH.
[TpakTryeckoe Kowmmext 3agau u

3amanue (I13)

3aI[aHI/Ie HAIlIpaBJICHO Ha OLCHHUBAHUC KOMHCTGHHHI:I
o AUCHUILIMHE, COACPKUT YCTKYHO MHCTPYKIHIO I10
BBIITOJIHCHHUIO UJIN AJITOPUTM HeﬁCTBHP’I

3aJIaHUN

[IpoaykT camocTosTENbHOW  pabOTHl  CTYy/EHTA,
MPEACTABISIONIMNA  CO00M KpaTKoe W3JI0KEHHE B

Pedepar (Pdp) NUCBbMEHHOM  BHMJE  MOJYyY4EHHBIX  pe3ynbTaTtoB | Temsl pedeparon
TEOPETHYECKOTO0 aHaJIu3a OIPEIACICHHON Hay4YHOU
(yueOHO-UCCIIeI0BATENHCKOI) TEMBI
Cucrema CTaHJapTU3UPOBAHHBIX 3aJJaHuH,

Kommnekr

Tect (Tecr) MO3BOJISIIOIIAS aBTOMAaTHU3UPOBATh poLEAYpPY .

. . TECTOBBIX 3a/IaHUI
M3MEPEHUsl YPOBHS 3HAHUI U YMEHUH 00y4aromerocs
4. IlepeyeHb KOHTPOJIbHBIX 3a/laHUl WJIH HHbIe MAaTepPHAJIbI,

HeoOXoaAMMBbIe ISl OLEHKH 3HAHUM, YMEHHUHl M HABBIKOB, XapPaKTePHU3YHOIIHMX
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce OCBOCHUS JUCHMIIUHbI

Juisa rekymero konrpoJs TK1:
[Iposepsiemass kommerenuus: OIIK-1 IIpumeHsTh €cCTECTBEHHOHAy4YHbIE U
OOLIEMHKEHEPHBIEC 3HAHUSI, METOAbl MATEMAaTUYECKOIO aHaJIN3a U MOJICIMPOBAHUS B
npodeccuonanpHor  nestenbHocTH  (OIIK-1.6 IlpuMeHser 3HaHMS QYHKIUHA |
OCHOBHBIX XapPaKTEPUCTHK JICKTPUIECCKUX U DIIEKTPOHHBIX YCTPOUCTB H allapaToB).




IIpakTnyeckoe 3aganue
IIpuMepsI MPaKTUYECKUX 3aJaHU:

3aoaua 1
Onpenenuth MoKa3zaHus BOJbTMETpa, eciu E; =40 B,
E;=10B,R; =10 0M, R, =5 Om, R3 =15 Owm.

3aoaua 2

Onpenenuts BenM4uHbl TOKOB |1 u |2 B 1menu, eciu
J=1A,Ri=R,=Rs=Rs=100m. 0,

3aoaua 3

ITo 3akonam Kwupxroda omnpeneautrb TOKH
BetBeidi B 1menu, ecau E=1B, J=5wMmA, F
R =200 Owm.

R R
3aoaua 4
Kak nm3MmeHunTcs 1mokaszanue BOJIBTMCTpPA B ICIIHU
MOCJIEC 3aMbIKaHUS KJIr04a? U 3
s
R,
i
> , S
3aoaua 5
R,
OHpe,Z[eJ'H/ITI) 9KBUBAJICHTHBIC AKTUBHOC U PCAKTHBHOC . X%
2
COIIPOTHUBIICHUS B 1eTH, ecii R; = Ry = X1 = X3 =5 Owm. X,
Tecr
[IprMepbl TECTOBBIX 3aJaHUN:
Bonpoc Bapuanmer omeema
OJ1C ucrounuka 10 B, Tox B ienut | 1,5 Om
1A, CONPOTHBICHUE | 1 ), o/

MOTpEOHTENs  ANIEKTPOIHEPIUU 0.5 Om

90Om. BeruuciauTe BHYTpEeHHEE

COIIPOTHUBJICHNC NCTOYHHUKA. hem npasuiibroco omeemd

Bribepure aBapuiHBI PEXUAM | XOIOCMOU X00

AIA - MCTOUHHKA ~ TOK4,  IpH Kopomkoe 3amvikanue ¢

KOTOpOM OKCIUTYyaTUPOBATH z
60 GHEWHeEU Yenu BKII0YeHa maoJjlbKO eEMKOCMHAs Hazpy3Ka




HCTOYHHK HCBO3MOXXHO.

Hem npasulibHoco omeema

Bribepute BepHYIO
(hopMyITUPOBKY BTOPOT'O 3aKOHA
Kupxroda.

aneeopauveckas cymma IC 800nb 1106020 3AMKHYMO20 KOHMYpd
PasHa aneedpaudeckol cymme NaoeHuil Hanpsicenull 8 IMom Koumype

v

wzze6paut¢ec;<aﬂ cymma Hanpﬂsfcenud 8 11060M y3iie yenu pasHa H)Jjro

sexmopnas cymma IIC 80016 11006020 3AMKHYMO20 KOHMYPA DPAGHA
BEKMOPHOU CYyMMeE HANPANXCEHUI 8 9MOM KOHmMYpe

Nn00X00Mm 8ce 8apUAHMbL

Ha mapkupoBke KOHIeHCaTOpa
o6o3uaueno: 400 B, 5 n®.
Ompenenure 3apsia, KOTOPBIH
MOJKET OBITh HAaKOTUICH Ha
TaKOM KOHJICHCATOPE.

2 uKn Id

20 uKn

8 MKn

Hem npasuilbHoco oeema

Kak u3menurcs HanpspkeHue Ha
BXOJHBIX 32KUMax
3JIEKTPUYECKOHN LEMH
MOCTOSTHHOTO TOKA C aKTUBHBIM
3JIEMEHTOM, €CJIH NapaJljIeIbHO
BKJIIOUUTh €1IE OJMH JIEMEHT?

He UIMeHUmcs I

YMerRbUmcs

yeeaudumcs

cmanem paeHbiM HY 0

JlBa UICTOUHHMKA UMEIOT
onuHakoBele J/1C, HO pa3HbIe
BHYTPEHHHE COTPOTHUBIICHHS.
Kaxoit u3 HICTOYHUKOB UMEET
oonpimmii KITJ1?

KII/[ ucmounuxos pasHwl

UCMOYHUK C MEHbUIUM 6HYMPEHRHUM COnpomueileHuem v

UCMOYHUK C OOTIbUIUM 6HYMPEHHUM conpomuesilenHuem

Hem npasujlbHo2o omeemda

MyabTuMenuiiHas npe3eHranus / pegepar

[Ipumepsl TeM 11 pe3eHTaluii / pedepartos:

1. I'paduueckrie METOBI pacyeTa Lenel MOCTOSIHHOTO TOKA.

2. Ilpunnun paboTel TpanchopMaTopa Toka.

3. OCHOBHBIE THITBI JIEKTPUYECKUX MAIIUH MEPEMEHHOTO TOKA.
4. CriocoObI MOTYyUYEeHUS] CHHYCOUIATBLHOTO MTEPEMEHHOTO TOKA.
5. Meroabl peryaupoBaHHs CKOPOCTH BpalleHUs POTOpPA BJIEKTPUUYECKUX

MalllhMH ITIOCTOAHHOI'O TOKA.

6. TopmorkeHHNEe 3NEKTPUUECKUX MAIllUH NEPEMEHHOTO TOKA.

7. KIIJI a5ieKTprYeCKUX MaIlluH MOCTOSSHHOTO M IEPEMEHHOTO TOKA.

8. BxiroueHnue Harpy3ku o cxeme «3Be3a». JJocTOMHCTBA U HEJJOCTATKHU.

9. 3amyck 371eKTpoIBUTaTeNsl HIEPEMEHHOTO TOKA.

10. BxuiroueHue Harpy3ku IO CXEME€ «TpeyrojbHuK». JlOCTOMHCTBA W

HCOOCTATKHMH.

Jns Tekymero kouTpoJsa TK2:

[Iposepsiemass kommerenuus: OIIK-1 IlpumeHSITh €cCTECTBEHHOHAy4YHbIE U
OOLIEMHKEHEPHBIEC 3HAHUSI, METOAbl MATEMAaTUYECKOTO aHaJIN3a U MOJIECIIMPOBAHUS B
npodeccuonanbHor  nestenbHocTH  (OIIK-1.6 IlpuMeHser 3HaHMS QYHKOUHA |
OCHOBHBIX XapPaKTEPUCTHK JICKTPUUCCKUX U DIICKTPOHHBIX YCTPOUCTB M alapaToB).



IIpakTH4eckoe 3agaHue

[TpyuMepbl MpakKTUUECKUX 3aIaHH:

3aoaua 1

K BHEIIIHEMY HUCTOYHUKY IEPEMEHHOT0 R
HaIpsDKCHHUS TIOAKJIIOUEHBl HAaBCTpEUy JApPYr JIPYyry JBa 1
OJIMHAKOBBIX  BBIIPSAMUTEIBHBIX IOJYIIPOBOIHUKOBBIX
muona /i m /[, a Takxke compoTuBieHue R =100 Owm. g SZ
[lapameTpsl ~ WCTOYHMKA  THUTAHUS  CJICIYIOIIHUE: U C@ B
U = Up-sin(ot) ¢ ammmarygoit Uy, =30 B u uacroroii I /N
50 I'm. Hcmonb3yss JuHEHHYIO CTaTHYECKYH MOJIeIb
Moja ¢ mapameTpamu Iy = 4 Om, Ug = 0,7 B, Iyreq — 0,
Fpos = 1 OM, Uppos =10 B, Haliqure MakcumaibpHOE (aMIUIUTYAHOE) 3HAYEHHE
HaIPsHKEHUS Ha COMPOTUBJICHUH R.

3aoaua 2

JlBa OJIMHAKOBBIX MOJIYIIPOBOTHUKOBBIX R
BBINIPSIMUTENBHBIX JIHOJA W PE3UCTOP HOMHUHAJIOM N
100 OM moakIIOYEHBI K BHEIIHEMY HMCTOYHUKY it ZS

nepemeHHoro  HampspkeHus U = Up-sin(ot) ¢ U @')
ammmutynoit Uyn = 30 B u wactroroit 50 I'n. Haiigure
MaKCHUMAaJIbHOE 3HAaYeHHE (aMIUIUTYy) OOpaTHOTO TOKa
IMOA0B, eclu Iy =20M, Ug=0,75B, TIyeq —> 0,
Fpos = 1 OM, Uppos = 10 B.

=
N
g

3aoaua 3
Onpenenure  BEIMYMHY  MAKCUMAJILHOTO R
najieHus HampspbkeHuss Ha pesuctope R =100 O0m B — L1

CXEME, €CIM IapaMeTpbl JIMHEWHBIX CTAaTHYECKUX U (,\J) N Y
MOJEJIEH HCIHOJIB30BAaHHBIX JUOJIOB  CIEAyIOLIUE:

Ml = 4 Om, M2 = 3 Om, Up = 0,7 B, Ugp = 0,6 B,
ryTeql —> 0, r-yTqu = —> 0, er061 =1 OM, rl‘[p062 =2 OM;
Unpost = 16 B, Upos2 =17 B. Tlutanue cxembl OCYIIECTBISETCS OT HCTOYHHKA
nepemerHoro Hanpsbkenust U = Up - sin(ot) (Uyn = 15 B, wactora 50 I').

3aoaua 4 I

Jlnst  cxembl, W300paKEHHOW Ha PHUCYHKE, il —_—
npeJiyiaraeTcsl UCMoJib30BaTh OAUH U3 1uoa0B: JI226E, L
KJI221B, mu6o 2JI1103A. Omnpenenure, B KaKOM
ClIy4yae BO3MOXHO IIOJYyYWTh HAWUMEHBIIUN TOK, C/\ U, SZ i
nporekaronuii  deped auon, ecim  Up; =14 B, R
Ri=120M, R2=6,50M. Ilpu wucnomsb3oBaHUU :2,

KaKoro M3 [JUOJOB TMaJeHUE HaIpsOKEeHUsT Ha
pesucrope Ry MmakcumanbHO?



3aoaua 5

Jlo kakoi pabouei TemIiepaTypbl HarpeeTcsl MOJYyIPOBOHUKOBBIN JUOI, €CIIU
W3BECTHO, 4YTO €ro MpsSMOM TOK paBeH 15 MA, mnpsMoe mnajcHUE HaIPsHKCHUS
coctasisieT 0,4 B, a oOpaTHBIN TOK HACBIIICHHS HE JOJDKEH MPEeBhIATh 25 HA?

3aoaua 6

OOpaTHBIi TOK HACBHIIICHMS, MPOTEKAIOIINN Yepe3 HAeambHBIA P-N mepexon
npu OonpmoM obpaTHOM HanpsbkeHuun u Temmeparype 300 K, pasen 2107 A.
Onpenenure BEIWYMHY TOKA, NPOTEKAIOUIEr0 4Yepe3 3TOT NEPEXOAd, NpU MNPSIMOM
Hanpspkenuu 0,1 B.

3aoaua 7
Brraucnure BeMMuMHY IPSMOTO TaJeHUs HANpPsDKEHUS Ha P-N mepexoje Mpu

TOKE IMojia paBHOM 1 MA, eciii oOpaTHBIN TOK HackleHus mpu temmepatype 300 K
paBeH a) 1 MKA, 0) 1 HA.

Otyer mno JaboparopHoii padore 1 «MoageaupoBanue PpadoOThI
JIeKTPUYECKHUX Ieneii MOCTOSIHHOTO U MepeMeHHoro Toka B cpexe Multisim»
Ilepeuens 3a0anuii u 60npPoCcos 0a 3auiumaol 1a60PAMOPHON PAOOMBbL .
1. Pacckaxkute 00 dTamax mojaenrpoBanus cxeM B cpeae Multisim.
. Onummre paboTy pe3CTUBHOTO JACIUTEIIS HaNpsbkeHus B cpexe Multisim.,
. Onuimre paboTy pe3CTUBHOTO JCIUTENIs Toka B cpeae Multisim.
. KakuM o0pazoM MOXKHO pa3MecTUTh HEOOXOIUMBIN KOMIIOHEHT Ha pabodyemM

AW N

nose?
. Kak 3amates mapameTpsl s5iemeHTa?
. Kakum 06pazoM MOKHO MOAKITIOYUTH BEIBOJI KOMIIOHEHTA K MPOBOAHUKY?
. Kakum o6paszom pazopBaTh coenuHeHue?
. HazoBuTe snemeHT a1 00pa3oBaHus B CXEME y3Jia COSAMHECHHUS.
. Kak 3ajmath 11BeT mpoBoIHMKA U cUTHaja?

10. YTo Takoe mojacxema, JJig 4ero oHa Hy»KHa, ¥ KakK €€ CO3/1aTh?

11. Kak ocymiecTBIATh U3MEPEHUS C TOMOIIIBIO ocImutorpada?

12. Kak ocyImiecTBIATh U3MEPEHUS C TIOMOIIBIO MYJIbTHMETpA?

Ilepeuensy mpebdosanuit K omuemy

JlaGopatopHasi paboTa BBHIMOJHICTCS Ha KOMIBIOTEPE B MPOrPaMMHOM cpene
Multisim coracHo MeETOAMYECKMM YKa3aHHSIM O BBIOJHEHUH J1a00paTOpHOM
paboThI.

Otuér mo mabGopatopHoi paboTe OdOpPMIISETCS WHIUBUAYAIBHO KaXIbIM
CTYJICHTOM, BBITIOJIHUBIIMM HEOOXOJMMBIC SKCIEPUMEHTHI (HE3aBHCHMO OT TOTO,
BBITIOJTHSJICS JIU DKCIIEPUMEHT WHIWBUIYATBHO WJIM B COCTAaBE TPYMIBI CTYICHTOB).
Crpanutisl oTuéra cieayeT MpOHYMepOBaTh (TUTYJIBHBIN JIUCT HE HYMEPYEeTCsl, aaiee
UJIET CTpaHula 2 U T.1.).

TutynbHbIN THUCT OTUETA TOKEH coliepkaTh ¢pa3y: «OTUET 1o 1abopaTopHOM
pabote «Ha3Banue paboTe» mo nucnuiuinHe «Ha3BaHue MUCIMIUIMHED), 9yTh HIKE:

© 0o N o Ul



BreinonaHun cryaeHT rpynnsl (HoMmep rpynisl) (PamMuius, nHULMAIBI)». BHU3y nucTa
ClIeyeT yKa3aTh TEKYLUH TOA.

OTUéT AOIKEH COJIEPKATh CIEAYIOIINE OCHOBHBIE pa3/IeIbl:

1. llenp paGoTHI.

2. TeopeTnueckast 4acTh.

3. AHanu3UpyeMbI€ CXEMBI.

4. Pe3ynbpTaThl (TaOIUIBI SKCIIEPUMEHTANIBHBIX JaHHBIX, TPaUKU, CKPUHIIOTHI
IpOrpamm).

5. BbIBo1bI (OCHOBHBIE MPUOOPETEHHBIE 3HAHUS O TIPEIMETE UCCIIECIOBAHUS).

TecT
[Iprmephl TECTOBBIX 3aJaHUI:

SNEKTPOHHO-ABIPO4HBIN NEPEXo (UMW p-N NEPEXO]) — 3TO

BribepuTe OOMH OTBET:

d. HET NPaBEWNEHOMO OTBETA

b. 0BnacTe KOHTaKTa ABYX NOMyNpoBOAHMKOS C OAWHAKOBLIMW TUNaMH NPOBOAWMOCTH
C. 0BnacTb KOHTaKTa NONYNPOBOAHWKR W METANNA

d. oBNacTe KOHTAKTA ABYX NOMyNPOBOAHUKOB C AbIPOYHEIM TUNOM NPOBOSMMOCTH

® €. 00MacTe KOHTaKTa ABYX NOMynpoBOJHMEODS C pasHbIMU TMNAMKH NPOBOOUMOCTH

B GunonApHOM TpaH3ucTope 00nacTh. BbINONHEHHAA U3 CUMBHO NEMMPOBAHHOMO NOMYNPOBOAHWKA, KOTOpas ABNAETCA
WHAEKTOPOM HOC uTEenen 3apAf4a, HasbiBAETCA

BbIBepuTe OMH OTBET:
a. Dason

b. HET NPABMNILHOIO OTBETA
C. CTOKOM
d. ncToKOoM
@ & 3MHTTEpPOM
. KONNEKTopoM

g. 3aTBOpPOM

Ha paboTy Ha Kakom y4acTke BAX paccyuTad cTabunuTpoH?

BuiSepuTe OOMH OTBET:
B a. Ha y4acTke HeoDpaTumoro npobos

b. Ha yYyacTke NpAMOro CMELLEHUA
C. Ha NboM yyacTke BAX
d. HET NPaBMIIEHOMC OTBETA

@® . Hay4yacTre obparumoro npodoa

XHUMUYECKH YACThIE, TECNPUMECHBIE NOMYNPOBOAHWKW HA3bIBAOT

BbiOepuTe OOWH OTBET:

@®  a coDCTBEHHBIMK
b. HET NpaBMNEHOMD OTEETA
C. AKLENTOPHBLIMMK
d. JOHOPHBIMK

2. BbIpOAAEHHBIMA



Ocuunnorpad B nporpamme Multisim no3sonfeT oQHOBPEMEHRHO HA0NKAATE ABa PasHbIX CMrHaNa.

BuIGepUTE OAMH CTBET:

@  BepHo
HeeepHo
BxogHOoEe CONPOTHENEHWE aMnepmeTpa B Multisim gonxHo ObiTh

BriGepuTE OOWH OTBET:
® d. MUHHMaIBHBIM

D. paBHBIM HYMH

C. MaKCHMaNeHO GONBLLIMM

Kakoi npudop n3oDpaKen Ha pUCYHKe?

DC 1e-0090hm

BriSepuTe OOWH OTBET.

a. OMMETD
b. aMnepMeTp B peXUMeE M3MEPEHMA NEpEMEHHOTO TOKa
C. NOCTORHHLIA BOMETMETP

d. MepeMeHHbIA BOMBTMETP

€. BAaTTMETP

® f. aMNEPMETP B PEXMME H3IMEPEHUA NOCTOAHHOMO TOKA

KonTpoabnas padora
[Tpumepsl 3a1aHN KOHTPOJIBHON PabOTHI 1O BapUaHTaM:

Bapuanm 1

3aoaua 1

JUist  cxembl, HW300pa)KEHHOM Ha PHUCYHKE, Vo2
OTIpEeIeTUTe MaKCUMAIIbHOE TaJICHUE HAMPSIKCHHs Ha —Di
CONPOTUBIEHUH R, MNpU TOJOXKUTENBHON U TpHU
OTPHIIATENILHOM TTOJTYBOJIHE IMUTAIOIIETO HAIIPSKEHUS, []m v []r2
eciii u3BectHO, 4Yt0o R;=400M, R;=110Mm, VD1 VD3

m=19 B, M1 = 1 OM, M2 = 3 OM, M3 = 2 OM, M . l1>|1

Ur=07B, Up=1B, U;=055B, TIyewi —m,
ryTeq.2 = ryTe'-l.3 =150 KOM, rnp06.1 = 215 OM: rr1p06.2 = 115 OM, rnp06.3 =1 OM,
Ur[p06.1 =25 B, Unp06_2 =15 B, Unp06.3 =12 B. VD1 * VD2 * VD3

3aoaua 2

[Ipu npssmom HanpspkeHnd Ha nuojae 1,5 B ero MakCMManbHO JOMYCTHUMBIN TOK
paBeH 45 MA. Jluon coeawHeH mocieaoBaTenbHO C pe3uctopoM Ry, =333 Om u
ucTouHukoM. KakoBo HambOoblIee 3HaU€HUE HANPSHDKEHUS! UCTOYHUKA, TIPU KOTOPOM
nuon Oynet pabotath B 6€301acCHOM pexuMe?



3aoaua 3

JIns maeansHOTO P-N mepexona npu temmneparype 23°C onpenenuTb Kakoe
HEOOXOMMO TPWIOKHUTh HANPSHKEHUE K MEePeXoy, YTOObI MOJYyYUTh MPSIMOM TOK,
paBHbIi 75% OT 0OpaTHOTO TOKA HACHIIIICHUS.

3aoaua 4

B cxeme mpocteiiiiero BBIIPSIMUTENS MPEAaraeTcsl UCIOIb30BaTh OJUH W3
IBYX WHJealnbHbIX AnoAoB. Ompenenure rpaguueckuM crocoOOM TMpsiMble TOKU
Ka)XJI0T0 JHOJa, BKIIOYECHHOIO IIOCJIEAOBATEIbHO ¢ HMCTOYHMKOM E=45B m
cornpotuBiieHneM R =15 Owm, ecaum oOpaTHble TOKM HACHIIICHHUS [IMOJOB pPaBHBI
lospt =4°10% A, lsso =3 HA, a Temmeparypsl paBubl T1=25°C, T,=40°C
COOTBETCTBEHHO. JlJI1 KaKOro AM0/1a TOK NOJIydusics 0oJibiie?

Bapuanm 2

3aoaua 1
o R2
Jlns cxeMbl, M300paXKEHHOW Ha PHUCYHKE, =
OnpeAeIuTe MaKCUMAaJILHOE nageHue
VD1 —+— VD2 —SVD3
HalpsDKCHWST Ha  CONPOTHBICHHMH R, mpu Vv N " /
OJIOKUTEIHLHOM u npu OTpUIIATEIIHHOM R1
—|:—<»—(:)—
MOJYBOJIHE TUTAIOIIETO HAMNpPsDKEHUs, €CIIH

mBectHo, 4to R;=1000M, R;=200mM,

Un=16B, rmi1=1,50M, rpm>2=30M, w3 =20wM, Uy, =0,95B, Uy, =0,8B,
U03 =1 B, ryTeq.1,2 —00, ryTeq.3 =110 KOM, r-npo6‘1 = 1,5 OM, r-np06.2 = 215 OM:
lipo6.3 = 2 OM, Uppos.t = 18 B, Unpos.2 = Unposs =5 B. VD1 # VD, # VDs.

3aoaua 2

KakoBo m0/DKHO OBITH HAaWMEHBIIEE 3HAUCHHE COMPOTHBIICHHS PE3UCTOPA,
BKJIFOYEHHOI'0 IIOCIEIOBATEIbHO C OUOAOM M HCTOYHHKOM E =9 B, yroObl HE
nOpeBbIIIaTh NPEAeNbHbIX 3HaueHui auoxaa: |y np, =30 MA mpu U, np =2 B? Jluox
BKJIFOUEH B MPSIMOM HaIlpaBJICHUH.

3aoaua 3

OnpenenuTs Kakoe HEOOXOAWMO TIPSMOE HANpsDKEHUE, MNPHIOKEHHOE K
ujeanbHOMy P-N nepexoay npu temneparype 270 K, 4To0sl monyuuTs ToK, B 50 pa3
MEHBIINN 00PAaTHOTO TOKA HACBILIECHUS.

3aoaua 4

B cxeme mpocreiimero BBEIIPSIMUTENS TIPeaiaracTcsl HUCIOIb30BaTh OJUH W3
IBYX UACANbHBIX 1U0A0B. Omnpemenure rpadUyecKUM CIIOCOOOM TMPSMbBIE TOKH
Ka)XXJIOr0 [OHOAAa, BKJIIOUYEHHOI'O IIOCIEIOBATEIbHO ¢ HCTOYHHKOM E =3B u
conpotuBieHueM R =20 Om, ecaum oOpaTHbIE TOKH HACBHIIMICHUS JIHOJOB PaBHBI
lospt =2°100 A, lo62 =5107 A, a temmepatypsl pasubl T1 =280 K, T,=295K
COOTBETCTBEHHO. JIJIs1 KAaKOTO JM0/1a TOK TOJIY9IHJICS MEHbIIIE?



MyabsTHMeauiiHas npe3eHTanus / pedepar

[Tpumepst TeM AJis ipe3eHTaIuii / pedepaTos:

1. CpaBHUTENBHBIN aHAJIU3 CXEM BKJIIOUYEHUSI OUTIOJIIPHBIX TPAH3UCTOPOB.

2. CpaBHUTENbHBIN aHAJIM3 CXEM BKJIIOUEHUS MOJIEBBIX TPAH3UCTOPOB.

3. IGBT-Tpan3ucTopbl B COBpEMEHHOM MPOMBIIIIICHHOMN JIEKTPOHUKE.

4. BnusHMEe OHOPHBIX W aKIENTOPHBIX TMPHMECe Ha CBOMWCTBA

IMOJIYIIPOBOAHHUKOBBIX MATCPUAJIOB.

5. [Ipunnuunel padotsl u ocobeHHoctt MOSFET-Tpan3ucTopos.
6. cTopust cTaHOBJICHUS MTOJIYIPOBOTHUKOBOM 3JIEKTPOHUKH.
7. UcTopus n300peTeHust NepBOro TPaH3UCTOpa.

8. 30HHas TeOpHsI TBEPIBIX TEI.

9. OCHOBHBIE CBOMCTBA U XAPAKTEPUCTUKH TOJIYITPOBOAHUKOBOTO IIEPEXOA.

10. IMpunnmn paboTel 1 0COOEHHOCTH MOTYTPOBOIHUKOBOTO TUPUCTOPA.

Js tekymero kouTpoJsa TK3:

[Iposepsiemas: kommerenuus: OIIK-1 TlpumeHsTH €CTECTBEHHOHAYYHbBIE U
OOIIEHHKEHEPHBIEC 3HAHUSI, METObl MATEMAaTUYECKOTO aHaJN3a U MOJICIUPOBAHUS B
npodeccuonanbHor pestenbHocTH  (OINK-1.6 IlpuMeHseT 3HaHuA (QYHKOUHA W
OCHOBHBIX XapaKTEPUCTHK JICKTPUUCCKUX U DIICKTPOHHBIX YCTPOWCTB M alapaToB).

IIpakTnyeckoe 3aganue
[IprmMepbl MpakTUYECKUX 33 TaHUM:

3aoaua 1

I[JISI IIUTaHUA HOTp€6I/ITCJ'IH ITIOCTOSAHHBIM

TOKOM

HCIIOJIB3YCTCA

OJIHOTIOJIYTIEpHOIHASL cXeMa BbIIpsAMieHUs Oe3 ¢(uibTpa. Onpenenure BETUYUHY
koa(pduienTa TpaHchopMauuu TpaHchopMaTopa M MaKCUMalIbHOE OOpaTHOE
HaNpsDKEHUE Ha JIMOJIe, €CIM BEJIMYMHA BBIIPSIMIICHHOTO HAIpPSDKEHUS HAa Harpyske
cocrasisier 30 B, a HanpspkeHue nepBUYHONM 00MOTKH Tpancdopmaropa pasHo 220 B

nipu yactote 50 ['11.

3aoaua 2

Boeibepute  auoael A MOCTOBOIO
BBIIIPSIMUTEINS], €CJIM B HATPY30YHOM PE3UCTOPE
conpoTuBieHrueM R, = 110 OM BbINpsSMIIEHHBIH
TOK licp = 1 A Paccuuraiite TaKXKe
ko3 uienT TpaHchopMalMK U MOIIHOCTh
TpaHcopmaTopa, MOAKIIOUYEHHOTO K CETH
Hanpsbkenuem U; = 220 B.

3aoaua 3

Onpenenure BEIUYMHY  +
CONPOTUBIIEHUS  pesuctopa R T 1 T

T
~Lh g ‘ th

JIBYX3BCHHOT'O bubTpa, Usx UBbIx :|RH
MOJKITIOYEHHOTO K OJHO(MA3ZHOMY J, T \L
%, . 2,

OJIHOIIOJIYTIEPUOTHOMY  BBIIIPSMMU- =



TeT0 W K Harpy3ke ¢ comnpotuBieHueM R, =5000m pmus oOecrneueHus

kod(duIreHTa MyIbcalliii BBIXOJHOTO HAMPSKCHHS Kngux = 0:05, €CJIM 4acToTa
cetrm f = 50 I'm, Beamumubl emkocTed koHaeHcatopoB Cp; =2C; =100 mx®d, a
UHIYKTUBHOCTH apoccets L = 500 mI'H.

3aoaua 4

Onpenenure KO3GGUIUEHT CTAAKUBAHUA |~ oy
LC-punbTpa, TOIKIIOUYEHHOTO K  BBIXOAY
0HO(a3HOTO JABYXTIOTYTIEPUOTHOTO
BBITIPSIMUTEISI, €CIIM HAINPsDKEHUE Ha Harpys3ke
UMeeT BUJI, IPECTABICHHBIN HA PUCYHKE.

18 B

3aoaua 5

Onpenenure, BO CKOJBKO pa3 H3MEHUTCS CcriaxuBaroiiee aeiicteue LC-
bunbTpa ¢ Ko3hPUITMEHTOM CTIaXUBaHUA (| = 55, €CIu BeIMYMHBI UHAYKTUBHOCTU U
E€MKOCTH BO3pacTyT B 2 pa3a, a 4acToTa MyJbCalluii yMEHBIINUTCS B 2 pasa.

3aoaua 6
Onpenenure KO3(PGUIHUEHT CTAOMIA3AIIU
) R
CXeMBbl, HW300paXCHHOW Ha PHCYHKE, €CIH =
W3BECTHO, YTO BEJIMYMHA HANPSDKCHHS MCTOYHUKA lox

—
E wensercs or Eyw=15B 1m0 Eyae = 20 B. C/S E Vil VDJ/,cm DRHJ I

[TapameTpbl JNMHEHHOM CTAaTUYECKOM MOJENN
CTAOMIUTPOHA: Feras =4,50M, Ucs =12 B,
leraoamm = 4 MA,  lerasaae = 17 MA.  Benuuunsl
conpotuBieHuii: R = 650 Om, Ry = 2,5 xOwm.

3aoaua 7
Ha pucyHke mpencraBieHa cxema, TIe -
BEJIMUYMHA HANpPsDKCHUS HCTOYHHUKA E MEHSETCS OT {1
Evwme =11 B 10 Eyaxe = 16 B. TlapameTpsl nuHeitHOM
CTaTUYECKON MOJENHN I CTAOMIMTPOHA: Ferys = 2,6 (9 . ) DRH
OM, UCTa6 =8 B, ICTa6.MI/IH =2 MA, ICTa6.Ma1<c =14 MA,
mas  guoma: Iy =40Mm, Ug=1B, Iyeqs— o, e
Fpos = 2 OM, Urpos = 5 B. ComnpotuBnenust
R; =500 Om, R, =200 Om. Ompenenutrb B KakKuX E%z

npejenax U3MEHSETCS IMaJICHUE HanpsoKeHUsT Ha
COMPOTUBJICHUH Rj.

OTt4yer mo jgadopatopHoii padore 2 «HMcciaeroBanue ogHO(A3HBIX CXeM
BBINPSIMHUTEJIEH ToKa B cpeae Multisimy

Ilepeuens 3a0anuiit u 60npocos 0 3auiumaol 1a60OPAMOPHOIL PAOOMBbL .

1. KakoBbI OCHOBHBIE TAPAMETPHI BBIIPSIMHUTEIICH?

2. KakoBO Ha3HaY€HUE OCHOBHBIX 3JIEMEHTOB BBIITPSIMUTEIBHOU CXEMBI?

3. [Ipunuumn paboTsl 0HOPA3HOTO MOCTOBOTO BHIMPSIMUTESL.



4. B xakoil U3 pacCMOTPEHHBIX CXEM BBIMPSIMIICHUS OOpaTHOE HamNpsKEHUE
BBIIIIE U TOYEMY?

5. Uro Takoe korhHUIIMEHT CrIaKUBaHUS U KaK €r0 BBIYUCISIOT?

6. Kak BiMseT Ha BETUYMHY BBIIPSIMICHHOTO HAIPSKEHUS MOIKIIOYCHHE
€MKOCTH NapaJlIeIbHO Harpy3ke?

7. KakoBa yactora nmyJyibcaiuii oqHO(a3HbIX BBITPSIMUTECH?

8. Hapucyiite Bu BHEIIHEW XapaKTEPUCTUKU BBITPSIMUTEIIS.

9. Kak oTpasutcs Ha paboTe MOCTOBOW CXEMBI BHINPSMIICHHS OOPHIB OJTHOTO U3
JMO/10B?

10. Kak otpa3utrcs Ha paboTe€ MOCTOBOW CXEMBI BBIMIPSIMIICHUS KOPOTKOE
3aMBbIKaHUE OJTHOTO U3 JUOI0B?

11. B xakux ciydasx 1eJ1ecoo0pa3Ho UCIOIb30BaTh B BHIPAMUTESAX:

a) MHAYKTUBHBIA (PUIIBTP;

0) eMKOCTHBIN pUIBTP?

12. Yemy paBHO cpenHee 3HAYCHHE BBIIPSMICHHOIO  HaNpPsHKEHUS
OofHO(Aa3HBIX BBIIPAMUTENCH 0€3 CcriaaxuBaromMX (UIBTPOB IMpU paboTe Ha
aKTUBHYIO Harpy3Ky?

Ilepeuenv mpebosanuii K omuenty

JIaGoparopHasi paboTa BBINOJHIETCS Ha KOMIBIOTEPE B MPOrpaMMHOI cpene
Multisim coriacHO METOJMYECKMM YKa3aHUSIM O BBIIOJHEHUH J1a0OpaTOPHOM
paboTHI.

Otuér mo nabGopatopHOoi padoTe odOpMISETCS HUHAUBUIAYAIHHO KaXIbIM
CTYJIEHTOM, BBIIIOJIHUBIIMM HEOOXOJAMMBIE SKCIEPUMEHTHI (HE3aBUCHUMO OT TOTO,
BBITIOJIHSJICS JIM SKCIEPUMEHT MHIWMBHUYAIbHO WJIM B COCTaBE IPYMIbI CTYIEHTOB).
Crpanuupl oTuéTa CiIeAyeT NPOHYMEpPOBaTh (TUTYJIbHBINA JIUCT HE HYMEpYyeTcsl, Aajiee
UJIET CTpaHula 2 U T.1.).

TuTynpHBIN TUCT OTYETA TOJDKEH coAepkaTh (pasy: «OT4ET mo mabopaTopHOi
pabote «Ha3Banue paboThl» o aucuuiinHe «Ha3zBaHue TUCHUIUIMHBD), YyTh HHUXKE:
Bomonuun cryaent rpynnsl (Homep rpynmnbl) (Qamumnus, nHUIMAaNs)». BHu3y aucra
CJIElyEeT yKa3aTh TEKYLIUH TON.

OT4Y€T TOJKEH COolepkKaTh CIEAYIOLIME OCHOBHBIE Pa3Ebl:

1. enb paboTHI.

2. TeopeTruueckas 4acTh.

3. AHaNM3UPYEMBIE CXEMBI.

4. Pe3ynbTaThl (TAONMIIBI SKCIIEPUMEHTAIIBHBIX JTAHHBIX, TPA(UKU, CKPUHILIOTHI
porpamm).

5. BbiBObI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEIMETE UCCIIEIOBAHNUS ).

Ot1yer mno aaGopatopHoii padore 3 «MccienoBaHue MNACCUBHBIX M
aKTHBHBIX puabTpoB B cpexe Multisim»

Ilepeuens 3a0anuit u 60npocos 0 3auiumaol 1a60OPAMOPHOIL PAOOMBbL .

1. Yro Takoe AUX dunbrpa?

2. Kak BiausieT HaIM4Me/OTCYTCTBHE WHIYKTUBHOCTH Ha paboTy (uibTpa
HIKHUX YacTOT?

3. Kakue ¢unpTpsl Ha3piBatoT akTUBHBIMU? [laccuBHBIMU?



4. YeM OTIMYAIOTCS TEPMUHBI «AMIUTUTYJa CUTHANA», «pa3Max CHUTHAaJay,
«IHUKOBOE 3HAYCHUEN?

5. Yrto Takoe yactora cpesa dpunabTpa’?

6. JlaifTe onpeneneHre TepMuHa «repeaaTouHas QyHkiusy» QuibTpa.

7. B Kakux 3JEKTPOHHBIX CXeMaX HamOoJiee MUPOKO UCTOIB3YIOTCS (PUIIBTPHI
HIDKHHUX 4acTOT?

8. Uro Takoe mojiocoBble (DUIBTPHI, IJIE OHU HAXOJAT HamboJiee HIUPOKOE
npuMeHeHue?

9. Vkaxure 001acTh Hambosee MIMPOKOrO MPUMEHEHHs (UIBTPOB BEPXHHUX
4acTOT BTOPOrO MOPSAKA.

10. B uem mpeumyIiecTBa aKTUBHBIX (PUIBTPOB HaJ MaCCUBHBIMU?

Ilepeuens mpebdosanuii kK omueny

JlabopaTtopHasi paboTa BBINOJHSAETCS HA KOMIIBIOTEPE B MPOrpaMMHOIN cpene
Multisim coriacHO MeETOJMYECKMM YKa3aHUSIM O BBIIOJHCHUU J1a00OpaTopHOM
paboTHI.

Otu€ér mo nabGoparopHod paboTe OGhOPMIIAETCS WHIUBUIYAIBHO KaXKIbIM
CTYZACHTOM, BBIIOJHUBIIMM HEOOXOAMMBIE SKCIEPUMEHTHI (HE3aBUCHMO OT TOrO,
BBITIOJIHSUICA JIM SKCIIEPUMEHT MHAMBHUIYaAJIbHO WJIM B COCTABE IPYMIBI CTYJIEHTOB).
Crpanuibl oTYéTa ClEeIyeT MPOHYMEPOBAThH (TUTYJIbHBIN JIUCT HE HyMEpYyeTCs, Jajee
UJET CTpaHuLa 2 U T.11.).

TuTynbHBIN TUCT OTUETA TOJDKEH coiepKaTh Ppazy: «OTuért no mabopatopHoOi
pabote «HaszBanue paboTs» mo aucuuiinHe «Ha3Banne TUCIUTIUIMHBDY, YyTh HIDKE:
BoinonHui ctyaeHT rpynnsl (HoMmep rpynnsl) (Gamumnusi, MHULKAAIKL)». BHU3Y aucTa
CIENYET yKa3aTh TEKYIIHM TOI.

OT4Y€T TOJKEH COolepkKaTh CIEAYIOLUIME OCHOBHBIE Pa3/Iebl:

1. Ilenb paGoTHI.

2. TeopeTruueckas 4acTb.

3. AHaAM3UPYEMBIE CXEMBI.

4. Pe3ynbTaThl (TaOIUIBI SKCIIEPUMEHTANIBHBIX JaHHBIX, TpaUKU, CKPUHIIOTHI
MIPOTPaMM).

5. BbIBo1bI (OCHOBHBIE IPUOOPETEHHBIE 3HAHUSI O TIPEMETE UCCIIEI0BAHUSA).

Otuer mo aaboparopHoii padore 4 «HcciaenoBaHue nmapamMeTpudecKoro
craduim3aropa HanpsikeHus B cpeae Multisimy

Ilepeuens 3a0anuil u 6onpocog 0. 3auiumosl 1a00pPamopHOIL padomat .

1. OObscHUTE Ha3HAYCHHE DJIEMEHTOB B CXEME I[apaMeTpUUeCcKOro
cTabuiM3aTopa HanpsHKeHUS.

2. Yto Takoe kod(PphUIMEHT cTaOMIM3alUKA U OT YEro 3aBUCHUT €T0 BeJIMunHa?

3. OObsicHUTE, YTO MOAPA3yMEBAECTCS MOJl YBEJIUYEHUEM U YMEHbIICHHEM
Harpy3Ku ctabuiamsaropa.

4. Kak BiMseT BeIWYMHA COMPOTUBICHUS HArpy3ku Ha K03 UIIMECHT
cTabunuzarum?

5. OT 4ero 3aBUCUT BHYTPEHHEE COINPOTUBICHHE CXEMBbI MApaMETPUUYECKOTO
cTaOuiIn3aTopa HampsKEHUS ?

6. Jlaitte onpenenenue nuddepeHITNaTbHOTO COMPOTUBIECHUS CTAOMIUTPOHA.



Kaxk ono onpenensiercs?

7. Kakue nacrnopTHble TapamMeTpbl CTAOUIUTPOHOB BbI 3HAaETE?

8. Uro takoe TKH crabunurpona?

9. Kakne noctomHcTBa U HegocTaTku nMeeT cxema [ICH?

10. O6bsacuute Mmeroauky pacuera [TICH.

Ilepeuenv mpebosanuii K omueny

JlabopaTtopHasi paboTa BBINOJIHSAETCS HAa KOMIIBIOTEPE B MPOTrpaMMHOMN cpeje
Multisim corracHo MeTOAMYECKHM YKa3aHHSIM O BBIIOJIHCHUH J1a00paTOpHOM
padoTHL.

Otuér mo mabGoparopHOi paboTe OGOPMIIIETCS WHIWBHIYATbHO KaKIbIM
CTYIACHTOM, BBITIOJHUBIINM HEOOXOAMMBIE SKCIEPUMEHTHI (HE3aBUCHMO OT TOTO,
BBITIOJHSUICS JIM SKCIIEPUMEHT WHAMBHIYAJIbHO WM B COCTaBE TPYMIBI CTY/ICHTOB).
Crpanuiibl 0oTuéTa ClIeIyeT MPOHYMEPOBAThH (TUTYIBHBINA JTUCT HE HyMEpyeTcs, Aaee
UJET CTpaHuLa 2 U T.11.).

TutynbHbIN THCT OTUETA TOJKEH coaepKaTh Gppa3y: «OTUET 1o 1abopaTopHOU
pabote «HaszBanue paboTe» mo aucuuiuinHe «Ha3BaHue NUCHMIUIUHB), 9yTh HIXKE:
Boimonaui ctyaeHT rpynimsl (HoMep rpynibl) (Gamunus, uHULIKAIEI)». BHU3Y aucta
ClIelyeT yKa3aTh TEKYLIUH TOA.

OTUéT AOKEH COJIEpKaTh CIEAYIOIINE OCHOBHBIE Pa3/IeIibl:

1. Henb paboTHI.

2. Teopernueckas 4acTb.

3. AHanu3upyemMbie CXEMBI.

4. Pe3ynbTaThl (TAONMIBI SKCIEPUMEHTAIIBHBIX JAHHBIX, TPA(UKU, CKPUHILIOTHI
porpamm).

5. BbiBO/bI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEAMETE UCCIIEIOBAHNUSA).

Tect
[Iprmepsl TECTOBBIX 3aJaHUN:

OCHOBHOW XapaKkTepUCTHKOI NoBoro BbiNPAMWTENS RBMNAETCA €M0 HAarpy304HaRA (BHELUHAR) XapaKkTepHUCTHKa, KoTopas
npeacTaenAeT coon

BrIDEpPHTE OOWH OTBET:
d. JABMCHMMOCTE BbIXOQHOTD HANPAMEHWA OT BXCQHOIO

b. OTHOLIEHME KO3MMULMEHTOR MYNECALMA BEIXOAHOTD U EXODHOTO HANPAKEHMI

@ C. 33BMCMMOCTE BEMMYWHBI BEINPAMIEHHOTO HAMNPAKEHUA OT BEMWYMHBI HAMPY304HOMO (BLINPAMMNEHHOTO) TOKA
d. 33BMCUMOCTb BLIXOLHOIO TOKE OT BXOOHOMO
€. OTHOLUEHWE KOIMMPHUUMEHTA CINAHMBAHMA MyNbCALUMA K BEIXOIHOMY TOKY

f. HET MPABMNLHOMO OTBETA

B cxeMe npocTeHLllero napaMmeTpUHYeckoro cTadunuIaTopa HanpaxeHua Ol'paHHLIHTeJ'IbeIr"I PESUCTOR OrPaHHYMBAET TOK
CTaOWNUTPOHA TaK, YTODbLI OH HE BLIXOAWN 33 Npefensl paGoyero y4acTka NPy M3MEHEHUAX TOKA HArpY 3K,

BriGepuTe oanH OTBET:
®  BepHo

HeeepHo



OuddpepeHyWansHoe CONpoTUBNEHNe cTadUNUTPOHa — 3T0

BriGepuTe OfWH OTBET:

() a napameTp, xapakTepu3syiowmi KNO cTabunuTpoda
() b. napameTp, KOTOPLIA XAPaKTEPU3YET HAKNOH NPAMON BETBM BAX

() . napameTp, onpenensAoLLMil MAaKCMMansHO AoNYCTMMBIA 0DpaTHEIA TOK cTabunuTpoHa
() d. napameTp, XapakTepU3YOLLWA KO3 PHULMEHT cTabunu3auuy cTabuaMTpoHa

@ € NapameTp, KOTOPbLIA XapakTepU3yeT HaknoH BAX B ofnacTi npofos

YCTAHOBUTE BEPHOE COOTBETCTBME MEXIY KOMNOHEHTamMKW MB3T M MX pacnonoXeHUem Ha CTPYKTYPHOR CXeme.

1 Uuux
—0o— 0 o
s 2 3 4 ||| 5
o o —0—
N N YY) g S
Ui Ui i i i
1 TpaHcdiopmarop ~
2 BbINPAMUTENL g
3 | CIMa#MBALWMWIA QUNLTP ~

4 CcTabUNU3ATOP HANPAKEHWA v

L Harpyska A

Kakue owudKM MMEeTcs B NPECTABIEHHON CXeme?

uz

D1
—
V1

DC 1e-0090hm

+~, 120 Vrms u1 c1 R1 u3
G)ao Hz -uc 16-0090hm Ll Siko -Dc 10MOhm
-/ e

BbiOep1Te O4WH OTBET.
(O A BonNkTMETp U1 MMEET CMLLKOM MANEeHbKOE CONPOTUBNEHNE

b. BCE NEpeyncneHHbIE
C. OTCYTCTEYET 333EMNEHUE
d. y amnepmeTpa U2 nepenyTaHa nonapHOCTh

€. BONMbTMETP U1 gomteH paboTare B pexume AC

O O O O

f. pa3pbls B LUENM MMHYCOBOTO KOHTAKTA BoNbTMETpa U3

Hanu4ue 3asemneHna He ABNAETCA obA3aTeENtHbIM yCnosuem paboTocnoc 0OHOCTH CXeMbl B Multisim.

BLIDEpUTe OfIMH OTBET:
) BepHo

®  HesepHo



Ha pucyHke U30GpareH

120 Vrms
60 Hz
00

BhiGepHTe OOUH OTBET:
) 8. NCTOYHWK LWMPPOBOro curHana ¢ 4actoton 60 My

D. HCTOYHKWK CUrHANA NEPEMEHHOM0 TOKa
C. reHepaTop CHrHanbHOMO HanpaAeHHA
d. HET NpaBMNBHOIO OTBETA

® €. MCTOYHHK NEPEMEHHOND HANDAKEHNA NUTAHKA

Kakoi yzen WB3IT ciyxuT ANA M3MEHeHMS YPOBHA NepeMeHHOr0 HaNPAKEHNA M ranbBaHWYeCKoA pa3sA3kM BEINPAMUTENS W
MUTAKOLLER CeTH?

BhiGepTe OAMH OTBET:
) a. UHBEpTOp

b. crnasuBaLWWH OUNLTP
C. KOHBEPTOP
@ d. TpaHcgopmarop

€. CTalWUnK3aTop

KonTpoabnas padora
[Tpumepsl 3a1aHN KOHTPOJIBHOM PabOTHI 10 BapUaHTaM:

Bapuanm 1
3aoaua 1
Onpenenure BEJIIMYUHY L1 R L2
EMKOCTH KOHJIEHCATOpa C, *t 2 2
MHOT'03BEHHOTO ¢bunpTpa, Uax c1 C2 . D .
HOJKJIIOYEHHOTO K  TpexdasHomy . T T 1
BBIIPSMUTENIO CO CpPeHEH TOYKOM _ . o

TpaHcopMaropa M K Harpyske ¢

conpoTtuBieHueM R, =4200m pns obecneuenus kodpduimenta myabcanun
BBIXOJJHOTO HAmpPsHKCHUS Knew =007 ecmu yactora cerm f = 50 I'm. Bemuuunsr
WHIYKTUBHOCTEN gapoccenert Li =250 mIH, L, =800mIH, a compoTuBicHHUE
pesuctopa R = 300 Om. U3BectHO, uTo C; = 3C;.

3aoaua 2

Onpenenute, Kak HEOOXOAWMO HW3MEHUTh BEJIUYUHY COMNpPOTUBICHUS [ -
obpazHoro RC-¢punsTpa, 4T00bI KOADPUIIUEHT CTIaXKUBaHUS YBEIUYUIICSA B 3 paza. A
BEJINYNHY EMKOCTH?

3aoaua 3 e I

Cxema JBYXKACKaHOTO /Nvb2
IapaMeTPUUECKOro CTabMIM3aTopa Uig 7N vo1 RHI:I
(puc. cmpaBa) cobOpaHa Ha Tpex _? /N vb3




crabmmmrponax: VD; — 2C1751 (ler v = 1,5 MA, leryaxe = 14 MA), VD2, m VD3 —
KC133A (leryun = 1 MA, leryae = 11 MA). Omnpenennure HEOOXOAMMYIO BETUUYUHY
COIPOTUBIICHUS] OTPAaHUUYUTENBHOIO pe3UucTopa Rorp2, €CIM BXOJHOE HAIPSIKEHUE
MeHsieTcs: B mpenenax oT 6 1o 14 B, a Rop1 =120 OM. Paccuutaiite Benuuuny
CONPOTHUBJICHUSI pe3rcTopa Harpy3ku. IlpoeprTe, Oymer nu oOecrieueHa
CTaOMIM3aIMsA BO BCEM JIMANla30HE M3MEHEHUS BXOHOTO HaIPSIKECHHUS.

3aoaua 4

Jlnsa nmomydenus cxemsl ¢ HyneBbiM TKH mocnegoBarensHo co cTaOUIUTPOHOM
2C182)K BKIIOYWIN B TUO/A, CMEIIEHHBIX B IPSIMOM HarpasieHuu. MI3BeCTHO, 4YTO
TKH nepBoro auona B Tpu pas3a menble, yem TKH Broporo. Onpenenure TKH
Ka)XJIOro JM0/a U MpesicTaBbTe OTBET B MB/C, ecm u3BeCTHO, UTO MpU TEMIIEpaType
66°C HampshkeHne cTabuIM3aluu cTadMIMTpoHa 0€3 MCIOJB30BaHUS HOJ0B PAaBHO

8,5 B.

Bapuanm 2

3aoaua 1 LI B Lo

Onpenenute BEIIMYUHY T
UHTYKTUBHOCTH Ly T c1 c2 T
MHOT'03BEHHOTO ¢uabTpa, Usx Usbix H Ru
MOJKIIOYEHHOTO K Tpex(dasHoMy % T T %

MOCTOBOMY BBIIIPSIMUTENI0 U K
Harpy3ke c compotuBieHneM R, =7400wm s oOecneuenus KodpuUIUEHTA
MyJbCAI[Ui BBIXOAHOTO HAMPSKCHHS Knswx= 000033 ecnm gactota cetn f = 50 I'm.
Bemnuuner emkocreir konmencatropoB Cp; =1,5C; = 135 Mmx®, a compoTHuBiIcHHE
pesucropa R = 660 Om. UaaykTuBHOCTS Apoccens L, = 400 mIH.

3aoaua 2

Onpenenure, Kak HEOOXOAUMO W3MEHUTh BEIMYMHY HWHAYKTHBHOCTH [ -
obpazHoro LC-dpunbrpa, 4T00661 K03hOUIMEHT CTIaKUBaHUA YMEHbIIUICS Ha 75%.
A BEJIMYMHY €MKOCTH?

3aoaua 3 Ro 5

Cxema JIBYXKaCKaJTHOTO 1 ® 1
apaMeTPUIECKOro CTa0MIN3aTopa + <E VD1
(puc. cmpaBa) cobpaHa Ha Tpex Ui VD3 RHH
crabunutponax: VDi1 u VD, - — i) VD2
2C147A (lervim = 0,5 MA,
lervace = 10 MA), VD3 — 2CI191T
(ler i = 0,5 MA, lervae = 8 MA).  Ompenenute  HEOOXOIUMYIO  BEIUYUHY

COIIPOTUBIICHUS] OTPAHUYUTENBHOIO Pe3ucTopa Romp2, €CIM BXOJHOE HAIPSIKCHHE
Mmensercss B mpenenax or 7 go 13 B, a Ropi1 =50 Om. Paccuuraiite BenuuuHy
COIPOTUBJIEHUs. pe3uctopa Harpysku. IlpoBeppre, Oymer mnu oOecneueHa
cTabuIn3alus BO BCEM JIMaNa30HE U3MEHEHUs] BXOAHOTO HAIIPSKEHUS.



3aoaua 4

Jlns momyuenus cxemol ¢ HyneBbIM TKH mocnenoBarenbHO co cTaOMIUTPOHOM
2C168b BrIIOYMIM IBA IMO/1a, CMEIIEHHBIX B MPSIMOM HampaBieHuU. I3BECTHO, 4TO
TKH mnepBoro muoma Ha 15% Oombime, uem TKH Broporo. Ompenenute TKH
Ka)XJIOro JM0/Ia U MpeJicTaBbTe OTBET B MB/C, ecm u3BeCTHO, UTO MpH TeMIlepaType

79°C HanpspkeHUe CTAOMIM3alMK CTAOMIIUTpOHA O€3 MCIIOIh30BaHUS JUOJIOB PABHO
7 B.

MyabTuMenuiiHas npe3eHtanus / pedgepar

[Ipumepsl TeM U1t ipe3eHTanuii / pedepaTos:

1. icTOYHUKHM BTOPUYHOTO 3JieKTponuTanus. O011as XxapakTepucTuKa.

2. OCHOBHBIE KOMIIOHEHTHI CTPYKTYpHO1 cxembl UBOII u ux Ha3HaueHwue.

3. TpanchopmaropHas u  OectpanchopmaropHas  cxembl  HWBOIL
CpaBHHTEIIBHBII aHAINS.

4. YcTpoiCTBO M Ha3HaUYeHHE MHBEPTOpa Kak komrnonenta UBOIL.

5. CpaBHUTENbHBIN aHATU3 OAHO(]DAZHBIX CXEM BBIIPSIMIICHHUS.

6. McTopus co3nanus BRIMPSMUTEIBHBIX YCTPOMCTB.

7. IlaccuBHBIE W aKTHUBHbIC CIUaKuBarome GuIbTpbl. CpaBHUTEIBHBIN
aHaJIN3.

8. OmnepanvoHHBIA  YCHJIHTENh B  KadeCTBE AaKTHBHOTO  JJIEMEHTa
CTJIRKHUBAIONIETO (PUIIBTpA.

9. BausiHue pa3auyHbIX TUIIOB HArpy3KH Ha paOOTy BBIIPSIMUTENIEH.

10. TTapamerpuyeckuii crabwimM3aTop HampsbkeHus. HaszHaueHnue, TpUHIIHM
paboTHI.

11. CpaBHUTENIBHBIA aHAINU3 CXE€M KOMIEHCAIIMOHHOTO M IMapamMeTpU4ecKoro
CTaOMIIN3aTOPOB HAMPSKCHUS.

Jli1s mpoMe:KyTOYHOM aTTecTauuu (KypcoBasi padora):

[IpoBepsiemass kommereHuus: OIIK-1 IlpumeHsATH €CTeCTBEHHOHAay4HbIE W
OOLIEMHKEHEPHBIE 3HAHUSI, METOAbl MATEMAaTUYECKOIO aHaJIN3a U MOJEIIMPOBAHUS B
npodeccuonanbHor  nestensHocTH  (OIIK-1.6 IlpuMeHser 3HaHWS QYHKOUH |
OCHOBHBIX XapaKTEPUCTHK JICKTPUUCCKUX U DIICKTPOHHBIX YCTPOUCTB H alapaToB).

KypcoBas paboTa coCTOUT U3 TpexX pa3iesoB.

Paznen 1. PacueT MMHEMHBIX 2JIEKTPUUECKH 1IeTIeH MOCTOSIHHOTO TOKA.

[Tpumeps! 3ananunii pazgena 1:

o Jlns cxeMmbl, COOTBETCTBYIOUICH BalleMy BapHaHTy, H300pakKeHHOM Ha
puc. 1.1-1.6 He06X0IMMO BBINIOJIHUTH CJIEAYIOIIEE PACUETHI:

1) cocTaBuTh CHUCTEMY YpaBHEHMH IJIsi ONPEICIICHUS TOKOB IO MEPBOMY U
BTOpOMY 3akoHaMm Kupxroda;

2) HaAWTH TOKA METOJOM KOHTYPHBIX TOKOB;

3) mpoBepUTH MPABUIBHOCTH PEIICHUS METOJOM Y3JIOBBIX MOTEHIIMAJIOB,
MpeABapUTEIbHO 3aMEHUB MACCUBHBIA TpeyrojabHUK compotuBieHuit (R4,Rs,Rs) Ha
HKBUBAJICHTHYIO 3BE31Y;

4) 3anucaTh ypaBHeHHE OajaHca MOIIHOCTEH;



5) TmoCTpouTh MOTEHIMATIBHYIO JWarpaMMy B MacmTaOe i BHEIIHETO
KOHTYpa.
Hcxonubie nanHbie mpuBeeHbI B Ta0auIe 1.

Pucynok 1.1 Pucynok 1.2 Pucysok 1.3
- I
ElL, Ry R1
E2 R2 k3
R3
R3 E3Ru:+
Pucynok 1.4 Pucyrok 1.5 Pucynok 1.6
Tabmuma 1
=
cE i Ei, | Eo, | Es, | To1, | Toz, | To3, | I, I, I3, Iy, Is, I'e,
o | O
2| E |[B|B| B |Ov|Ou|Ov|Ov|Ov|Ov|Om|Oum|Ou
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 1.1 36 | 10 | 25 — 04 | 0,5 4 3 3 1 2 7
2 1.2 14 125128109 |12 — 5 2 8 2 2 6
3 1.3 10 6 24 1 08 | 03 — 35 5 6 6 3 1
4 1.4 6 20 4 — 08 | 1,2 4 6 4 4 3 3
5 1.5 4 24 6 0,9 — 0,5 9 8 1 6 10 4
6 1.6 16 3 9 02 1] 06 — 2.5 6 6 5 10 5

Paznen 2. PacueT MTMHEMHBIX JIEKTPUUECKH TETeH CUHYCOUIAIbHOTO TOKA.

[Ipumeps! 3anannii pasgena 2:

e Jlns cxembl, COOTBETCTBYIOILEH BalleMy BapUaHTy, H300paKEHHOW Ha
puc. 2.1-2.6 He0OX0AMMO BBITIOJIHUTH CJIEAYIOIIEE PACUETHI:

1) onpeenuTh TOKU B DJIEKTPUYECKUX BETBSAX UCXOJAHOU cxembl lq, 1, Is;

2) cOCTaBUTH OajgaHC MOITHOCTEH;

3) ompeaenuTs MOKa3aHUE BATTMETPA,

4) DOCTPOMTH  COBMEIICHHYIO BEKTOPHYIO  JHarpaMMy TOKOB U
TonorpadUyecKyro 1uarpaMMy HampspKeHH B MaciuTade.

HcxonHpie maHHBIC TPUBEICHBI B TA0IHIIE 2.
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Pucynok 2.1 Pucynok 2.3
X R R;
i L;
e(t)
®
Prcynox 2.4 Pucynok 2.3 Pucynok 2.6
Tabnuna 2
5 |
= E-, E'_-, f-s L]__, L'z.'s L39 R—l.‘s
5 2
m =9 B I M[H| M[H | M[H | OM
1 2 3 4 8 9 10 11
1 2.1 150 | 50 14.5 — - S
2 2.2 320 50 — — 9.5 10
3 23 90 50 — 159 — 6
4 24 110 50 — — 1591 7 3
5 25 150 50 159 | 6.37 — 2 4
6 2.6 150 | 50 315 12.5 — 10,6 | 6 4

Paznen 3. Pacuet mTuHEHHBIX AIEKTPUUECKH IIETIEH CHHYCOUAAIBHOTO TOKA.
[Tpumeps! 3ananunii pazaena 3:
e Jlnst cxembl, COOTBETCTBYIOLIEH BalleMy BapUaHTy, H300pa’KeHHOMN

puc. 3.1-3.6 He00X0IUMO BBIMOTHUTH CJIEAYIOLIEE PACUETHI:

1) paccuuTaTh TOKH CXEMBI;

2) HalTU HAIPSHKEHUS Ha OT/ACJIBHBIX yYacTKax IETH;
3) onpeeuTh aKTUBHYIO MOIIIHOCTh TpeX(}a3HO! CUCTEMBI;

4) IOCTPOUTH COBMEIICHHYIO BEKTOPHYIO IMarpaMMy TOKOB U HAPsHKEHUH.

[Tpumeuanue: nHavanpHyo (azy IJIC Ea mpuHATH HYIEBOM, COMPOTUBICHUS
OOMOTOK TeHepaTropa ToJjlaraTh pPaBHBIMH HYJIO; JJIS BapHaHTOB, B KOTOPBIX
Harpy3Kka coe/IMHEHa TPEyTOoJIbHUKOM, ITPH pacyeTe Mpeodpa3oBaTh €€ B COSAMHEHNE
3BE€3/10M, HO BEKTOPHYIO IHarpaMmy MOCTPOUTH JIsl UCXOJTHOW CXEMBI.

HcxonHpie maHHBIC TPUBEICHBI B TA0IHUIIE 3.
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Pucynok 3.2
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Prcynox 3.4
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c ¢ YN b
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Pucynok 3.5 PucyHok 3.6
Tabnuua 3
= =
E % EArs T_., L_., Cln CZ& Rln Rz-"
= Ex B c Ml H MED MKD OMm OM
aa] oW
1 2 3 4 5 6 7 8 9
1 3.9 30 0.015 23.92 478.5 — 17.32 —
2 3.10 10 0.015 35.88 210.9 138 17.32 S
3 3.14 60 0.015 4.78 398 - 7.66 2
4 3.16 180 0.015 107.6 119.6 — 26 —
5 3.17 140 0.015 414 175.1 — 17.32 —
6 3.18 100 0.015 8.75 138 — 17.32 —




Jlyist MpoMesKyTOYHOM aTTecTauuu (3IK3aMeH):

bunem 1

1. OpnHodazHbIl OJHONONYNEPUOAHBIN BBIIPAMUTENb. (CXxema, NPUHIUI
paboThl, XapaKTEPUCTUKH, BPEMEHHBIE AUArpaMMBbl.

2. OOpa3oBaHHME DHHEPreTHUYECKHUX 30H B MOJYNPOBOJHUKAX. ['eHepamus
HOCUTEJIEN 3apsa.

3. 3adaua. JIns cxembl, n300pakeHHON Ha
PUCYHKE, OIpEACIUTE MAaKCUMaJIbHOE MaJeHUE A,
HalpsDKEHUsT  Ha  CONpoTuBIeHMH R,  mpm M
MOJIOKUTEIBHOW M IIPU OTPULIATEIBHOUN IMOJIYBOJIHE

[ R U R

IMUTAOOICIO HAIPsKCHUA, CCJIIM H3BCCTHO, YTO
R1=330Mm, R, =150M, Uy =12 B, rym: =1,5 0w,
Mun2 = 2 OM, Uo1 =0,8 B, Upp=1,1 B,
Myrea.1 = 120 KOM, Myreq.2 —0, Mpo6.1 = 115 OM:
rHpo6.2 =3 OM, Unp06.1 =5 B, Unp06.2 =7B.

VIS

bunem 2

1. Opnoda3Hblii JBYXIOJYHNEPUOAHBI  BBIIPSAMUTENb C  yJIBOCHHEM
HanpspkeHus. Cxema, pUHLIUI paOOThl, XapaKTEPUCTUKU, BPEMEHHBIE IHarpPaMMBbl.

2. DHepreTuvecKas [uarpaMma 3JIeKTPOHHO-ABIPOYHOTO TIEPEX0/Ia.

3. 3a0aua. B cxeme OTHOMONYNEPHUOAHOTO BBIIPSIMHUTENS Ha Harpyske
Ry = 650 OM mpucyTCTBYeT 3HaKOMOCTOsiHHOE Hampsbkenue 127 B. IlpaBunbHO 1
BbIOpaH 1uoxa J[226, naig KOTOPOro MakCHMallbHOE OOpaTHOE HampsKEeHue
cocrasisieT 400 B, a HauGonpmmii BeimpsimiieHHbIA TOK 300 MA?

bunem 3

1. OnHoda3zHblil ABYXIOJIYNEPUOIHBI MOCTOBOM BhIIpsAMUTENb. (Cxema,
MPUHITUT pabOThl, XapaKTEPUCTUKH, BPEMEHHbBIC JUATPAMMBI.

2. Bunpl mpo6oes p-n nepexona. CTaOUIMTPOHBI U CTAOUCTOPHI.

3. 3aoaua. Onpenenute " .
BEJMYMHY CONPOTUBIIEHUS pe3uctopa R +
JIBYX3BCHHOT'O CIIIAKABAIOIIETO T = &5 i
bunbTpa, MOAKIIFOUEHHOTO K Usx Usbix U R
onHO(a3HOMY  OJIHOIOIYTIEPUOTHOMY J, T T J,
BBIIPSIMU-TENIO W K  Harpyske — 9 ¢ —
R, =650 Om IS o0ecrieueHus
K02 PUIUEHTA NYIILCALUN BEIXOAHOrO HanpsukeHus Kisx = 0,06 ecnm yacrora cetn
f =50Tu, BemuuuHbl eMKocTell koHmeHcatopoB C;=2C; =120 Mx®d, a

WHIYKTUBHOCTH Apoccens L = 480 mI'H.

bunem 4
1. Tpexda3ublii OTHOMONYNEPUOAHBIN BBIIPSIMHUTENIb CO CPEIHEH TOUYKOM.
Cxema, mpuHIUI pabOThI, XapaKTEPUCTUKU, BPEMEHHBIE THarPaMMBl.



2. IIMM wmonynsauust B ummynbcHbix WBOII. MHBepTOp Kak KOMIIOHEHT

NBOIL.

3. 3aoaua. [1ns mOMydeHUS] CXEMBI C
HynesbiM TKH  nmocnegoBarenbHO co
ctabunutponoM (U = 5,6 B)  Brimrounim
JIMOJI, CMEUIECHHBIM B MPSAMOM HaIlpaBJICHUU.
Onpenenure TKH pauwona u mnpencraBbTe
orBetr B MB/°C, ecnm wu3BecTHO, 4TO TIpHU
TeMIepaType 75°C HaIpsDKEHUE

Rorp

1
| S|

AN

| Rorp

\// vD1
/N vp2

RH

cTabunm3anuy cTabuIuTpoHa 0€3 NCITOIB30BaHUS J101a paBHO 5,45 B.



		2026-06-24T13:53:06+0300
	Гапоненко Сергей Олегович




