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1 BBEAEHUE

1.1 IlpegucinoBue

Meronnueckre yka3aHUs 1O BBIIOJIHEHHIO JOMAalIHEH KOHTPOJIBHOU padOThI
CTYJIEHTOB MO JUCLUIUIMHE «DJIEKTPOTEXHUKA U 3JIEKTPOHUKA» NpPEIHAa3HAYECHBI IS
cTyZieHTOB cnienrainbHoCcTH 15.02.08 TexHonoruss MamHOCTPOCHUS.

[lenenanpapneHHass padoTa CTYJAEHTOB IO AUCIHUIUIMHE «DJIEKTPOTEXHUKA H
JJIEKTPOHUKA», B COOTBETCTBUM C JAHHBIMM METOJWYECKMMH YKA3aHUAMH, & TAKKE
ayquTopHas paboTa MOJ PYKOBOJCTBOM IIpenojaBaTesisi MNpPU3BaHbl OOECIEUNTh
BBICOKMH YpOBEHb MOATOTOBKHU CTYAEHTOB, COOTBETCTBYIOIIMM TpeboBaHusiMm OI'OC
CIIO (BapuaTUBHOM YacTH) MO AUCLUIUIMHE « DJIEKTPOTEXHHUKA U DJIEKTPOHUKAY.

Hacrosdmue Meronmyeckue ykazaHus COLEpPKAT 3aJaHUE HAa KOHTPOJIBHYIO
paboTy € KpaTKMMH METOJMYECKUMH PEKOMEHJALUSAMU IO €€ BBIIOJIHEHUIO U
HEO0OXO0IMMBIM CIIPABOYHBIM MaTEPHATIOM.

BrimonHeHne poManiHeil KOHTPOJIbHON PabOThl MO3BOJIUT CTY/IEHTAM OBJIA/ICTh
(yHIaMEHTAIBbHBIMU 3HAaHUSMHU, MPO(ECCHOHANbHBIMU YMEHMSIMM U HaBbIKaMU
NEATEIbHOCTH 1O CHELHUAIbHOCTH, OIBITOM TBOPYECKOM M HCCIEI0BATEIbCKON
NEATEIBHOCTH.

1.2 TpeGoBanusi, npeabsiBJseMble K JOMAIlIHell KOHTPOJILHO padore

1. Beinucate HOMEpa 3aJjaHUl CBOETO BapUAHTA.

2. IlpaBWIbHO M aKKypaTHO IMEpenucaTrh 3aJaHue KOHTPOJIBHOU pabOThl MO CBOEMY
BapuaHTy. Pa0OoThl, BBINOJIHEHHBIE IO JPYrOMY BapUaHTy, BO3BpallalOTcs 0e3
TIPOBEPKH.

3. Pemienus conpoBOXAaTh MOSCHEHUSIMH, YKAa3bIBaTh €IMHUIIBI BETUYHH.

4. PaGoTy BBHITIOIHATh YePHUIIAMH Pa300pUMBO (JIMOO IMEUYaTHBIM TEKCTOM).

5. B Terpanu HE0OXOAMMO OCTaBISATH IMOJIS U MECTO B KOHIIE paOOThI ISl 3aMeYaHu
U 3aKJII0UeHMs npenofaBaTestst. CTpaHUIBI TPOHYMEPOBATH.

6. B KoHIIe pabOThI MPUBECTHU CIIMCOK UCTIOJI30BAHHBIX HCTOYHUKOB, TPOCTABUTH JATy
BBITIOJTHEHUSI pa0OTHI M TIOJIITHUCH.

7. Paborta, BRITOJTHEHHAS HE TI0 CBOEMY BapHAHTY, HE 3aCUNTHIBACTCS M BO3BPAIIACTCS.
8. [locne momydeHust 3a4TEHHON pabOTHI CIIETYET U3YUUTh BCE 3aMEYaHUsl U MOMPABKU
npernojaBaress U UCIIPABUTH OLIUOKH.

9. Ilpu He 3auTéHHON paboTe OHA BBHITIOJHSETCS 3aHOBO 0 BApUAHTY, YKA3aHHOMY
npenojaBareieM. Ha mpoBepky B 3TOM ciiydae OTHPABISIIOTCS 00e paboThl: HE
3auTEHHAs U BBITIOJIHEHHAS 3aHOBO.

10. Jinst mostydeHus MOJIOKUTEILHOM OIEHKH MO0 KOHTPOJIbHOW paboTe HeoOX0aUuMO
BBITIOJTHUTH BCE 3a/1anusi. Kpurepuu omneHKu:

- OLIGHKa «OTJIMYHO» BBICTABJISIETCS CTYJEHTY, €CIU BCE 3aJaHUsl BBIMOJIHEHBI B
MIOJITHOM 00BEME, TPABUIIBHO, C MPHUBEICHUEM TMOSCHUTEIBHOTO HWILTIOCTPATHBHOTO
MaTepualia B BUJIe PUCYHKOB, CXEM, TAOJIHII U T.]I.

- OLIEHKA «XOPOIII0» BBICTABIACTCS CTYJACHTY, €CIIHM 3aJIa4ll PEIICHbI TPaBUILHO, HO B
OTBETaX Ha BOMPOCHI IOMYIIEHbI HETOYHOCTH.



- OLIEHKA «YJOBJICTBOPUTEIILHO» BBICTABISAETCS CTYACHTY, €CIM B 3a/Ja4e U OTBETax
JOTYIIEHbl HETOYHOCTH.

- OIIEHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISECTCA CTYIAEHTY, €CIM 3aJada pelieHa
HEIPaBUIBHO.

— HeakkypaTtHoe BBITIOJIHEHHE KOHTPOJIBHON pabOThl, HECOOIIOJCHUE MPUHATON
Pa3MEpPHOCTH U IJIOXOE BBINIOJIHEHUE YEPTEKEN U CXEM MOTYT MOCITYXKUTh MPUUUHOU
BO3BpaLEHUs €€ I IePEIEIIKH.

1.3 Pa30uBKa 110 BApMAHTAM KOHTPOJILHOM padoThl

BrlinonnsieTcss ogHa KOHTpoJibHasi pa®oTta. BapuaHThl JUIsi KaXJOro CTyAeHTa
uHIuBHAYyaldbHbIe. HOMep BapuaHTa ompenensercs AByMsI MOCIAEAHUMU HUbpaMu
HOMepa JimuHoTOo nena (mudpa). Hanpumep, Homepa smunbix aen 13, 50, 835, 1103,
2300. Homepa BapuanToB Oyayt: 13, 50, 35, 03, 00.

Pemmute 1mATh 3a7a4 M JgaTh OTBET HA OJIMH TEOPETUYECKUM BOMNPOC U3
MPEIJI0KEHHOTO CIMCKA COTJIACHO Ta0JIMIIe BAPUAHTOB:

IlepBoe uncno KaxI0M A4EUKN yKa3bIBaeT HoMep BapuaHTa 3agauu Nel. Bropoe
YUCJIO - HOMEp BapuaHTa 3afauu Ne2. Tperbe 4ucio - HoMep BapuaHTa 3agaduu Ne3.
UeTrBépToe unciio - HOMep BapuaHTa 3agauu Ned. I[ldaroe yucio - HOMEp BapuaHTa
3agaum NeS. IllecToe 4ucio - HOMEP TEOPETUUECKOrO BOIIPOCA.



Tab6nuia BapuantoB O — 99
BapuaHTHI 337249 U TCOPETUYECKUX BOIMPOCOB I CBOETO BapHaHTa CTYJCHT
HAXOJUT B COOTBETCTBYIOIINX TaOJINIIAX.

[Ipeanocneusis ITocienuss mudpa mudpa cryaeHTa

ungpa mudpa |0 1 2 3 4 5 6 7 8 9
CTy/ICHTa

O 3311a 1a21 213’ 3’41 4151 516a 6a71 7181 819a 9a101

1,10, (2,11, (312, |413, |514, |65 |7,16, |817, |918, |10,19,
100,20 |1121 222 323 |424 |525 626 |7,27 (828 929

1 10,11, (11,12, (12,13, |13,14, |14,15, |1516, (16,17, |17,18, |18,19, |19,20,
11,20, (12,21, |13,22, |14,23, |15,24, |16,25, |17,26, |18,27, 19,28, |20,29,
10,30 11,31 |12,32 |13,33 |14,34 |1535 |16,36 |17,37 [18,38 19,39
2 20,21, |21,22, |22,23, |23,24, |24,25, |2526, (26,27, |27,28, |28,29, |29,30,
21,30, (22,31, |23,32, |24,33, (2534, |26,35, |27,36, |28,37, |29,38, |30,39
20,40 (21,41 |22/42 12343 (241 252 263 274 285 |29,6

3 30,31, |31,32, (32,33, (33,34, |135 2,36, (3,37, |4,38, |539, 6,40,
31,40, (11, 2,2, 3,3, 4.4, 59, 6,6, 1,1, 8,8, 9,9,

30,7 (318 329 3310 |34,11 |3512 |36,13 |37,14 [38,15 39,16
4 741, (842, |943, 1044, |11,45, |12,46, (13,47, |14,48, 1549, |16,50,
10,10, (11,11, |12,12, |13,13, |14,14, |1515, |16,16, |17,17, 18,18, |19,19,
40,17 141,18 [42,19 |4320 |44,21 [4522 |46,23 |47,24 48,25 |49,26
5 171, (182, (193, (204, |215, |22,6, |23,7, |248, |259, |26,10,
20,20, (21,21, |22,22, |23,23, (24,24, |25,25, |26,26, (27,27, |28,28, |29,29,
50,27 [51,28 |52,29 |53,30 |54,31 |5532 |56,33 |57,34 [58,35 |59,36
6 27,11, 28,12, 29,13, (30,14, |31,15, |32,16, (33,17, |1,18, |2,19, |3,20,
30,30, (31,31, |1,32, |2,33, (3,34, |435 |536, (6,37, |7,38, |839,
60,37 (61,38 [62,39 6340 [64,41 |6542 |6643 |671 [682 69,3

7 421, 1522, (6,23, |7,24, 825 |926, |10,27, (11,28, (12,29 |13,30,
9,40, (10,1, |11,2, |123, (134, |14,55 |156, |[16,7, |17,8, 189,
704 |715 726 |737 |748 |759 |76,10 |77,11 [78,12 |79,13
8 14,31, 115,32, (16,33, (17,34, |18,35, |19,36, |20,37, |21,38, |22,39, |23,40,
19,10, (20,11, [21,12, |22,13, |23,14, |24,15, |25,16, |26,17, |27,18, |28,19,
80,14 [81,15 |82,16 |83,17 |84,18 |8519 |86,20 |87,21 |88,22 |89,23
9 2441, |25/42, 26,43, (27,44, |28,45, 29,46, (30,47, |31,48, |32,49, |33,50,
29,20, (30,21, |31,22, |1,23, (2,24, |3,25, |4,26, |527, 6,28, |7,29,
90,24 (91,25 ]92,26 93,27 [94,28 [9529 |96,30 97,31 [98,32 ]99,33




2. MIPOTPAMMA YUYEBHOM JUCHUTLJINHBI

2.1 nacnopt padoyeil nporpaMMbl Y4eOHOM AUCHUITHHBI «JJIEKTPOTEXHUKA 1
3JICKTPOHHKA»

2.1.1 O6aacTh NPUMEHEHUS MPOTPAMMbI

Pabouas mporpamma y4eOHOW NUCHMIUIMHBI SIBISIETCS YacCThIO MPOrpaMMBbI
MOJATOTOBKM CIICIIMATIMCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ DPI'OC CIIO
(BapmaTUBHOM yacTh) 1o crienraibHOCTH 15.02.08 TexHoIorus MalliMHOCTPOCHUS.

2.1.2 MecTo y4eOHOI IMCUMIIMHBI B CTPYKType NPOrpaMMmbl MNOATOTOBKH
CIEeNHATHMCTOB CPEAHEro 3BeHa

VYyebHas AuCUMIUIMHA «DJIEKTPOTEXHUKA M DJIEKTPOHUKa» OTHOCUTCS K
npodeccuoHanbHoMy 1ukiay. Oco0oe 3HayeHuWe JUCHUIUIMHA UMEET NP
(OpMUPOBAHUU U PA3BUTHUHU CIEIYIOMIMX OOIINX KOMIIETSHIIUMI:
OK 1. IloHumaTh CyIIHOCTh M COLIMANIBHYIO 3HAYMMOCTb CBOeH Oyayiieit npodeccuu,
IIPOSIBJIAITH K HEW YCTOMYMBBIN MHTEPEC.
OK 2. Opranun3oBbiBaTh COOCTBEHHYIO JESITEILHOCTh, BHIOMPATh TUMOBBIE METOMBI U
CIOCOOBI BBIMIOJHEHUSI MPOGECCUOHANBHBIX 3aj1a4, OIEHUBATh X d()(PEKTUBHOCTH U
Ka4yeCTBO.
OK 3. [IppHrMaTh pemeHus B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUAX U HECTH 3a
HUX OTBeTCTBEHHOCTh. OK 4. OcymiecTBisTh MOUCK U UCTIOJIb30BaHUE WH(MOPMAIIHIH,
HeoOXonuMoN Uit  3(PQPEKTUBHOTO BBIMNOJHEHUS MPOoGEeCcCHOHANBHBIX — 3aj1ad,
npo(ecCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS.
OK 5. HWcnonb3oBaTh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
npodeccroHanbHOM AESITETbHOCTH.
OK 6. PaboraTh B KOJUIEKTHBE M KOMaHje, 3(PPEKTUBHO 0OIIATHCS C KOJUJIETaMH,
PYKOBOJICTBOM, IOTPEOUTEIIMHU.
OK 7. bpatb Ha ce0si OTBETCTBEHHOCTH 32 pabOTy WICHOB KOMaH bl (ITOAYNHEHHBIX ),
3a pe3ysbTaT BBIMOJIHEHUS 3a/IaHUH.
OK 8. CaMOCTOSITENIBHO ONPENENITh 3aJadyu MPOoPEeCcCUOHATBHOIO M JIMYHOCTHOTO
pa3BUTHUS, 3aHUMATHCA CaMOOOPAa30BAaHMEM, OCO3HAHHO IJIAHUPOBATH MOBBILICHHUE
KBaTM(UKAIUH.
OK 9. OpueHtnpoBaTbCs B YCIOBHSIX 4YaCTOM CMEHBI TEXHOJOTHM B
npodeccruoHanbHOM A TETHHOCTH.
I[IK 1.1. Hcnonb3oBaTh KOHCTPYKTOPCKYIO JIOKYMEHTAllUIO TpU pa3zpaboTKe
TEXHOJOTUYECKHUX MPOLIECCOB U3TOTOBIICHHUS I€TaJIEH.
[IK 1.2. BeiOupaTh METO IOJYYEHHSI 3aTOTOBOK U CXEMbI X 0a3UPOBAHHS.
IIK 1.3. CocraBnsiTb MapumpyTbl HU3rOTOBJIEHUSA Je€Tajledl M MNPOEKTUPOBATh
TEXHOJOTUYECKUE ONEPALINH.

[IK 1.4. Pa3zpabaTbiBaTh U BHEAPSTH YIPABIAIOIINE MIPOrPaMMbl 0OpabOTKU JeTaei.
I[IK 1.5. MW cnonb3oBaTh CHCTEMBI aBTOMATU3MPOBAHHOTO  IPOCKTUPOBAHUS
TEXHOJOTUYECKHUX MPOLIECCOB 00paOOTKH AeTalICH.

I[IK 2.1. YuacTtBoBaTh B IUIAHUPOBAHUM U OPTraHU3AlMU PabOTHl CTPYKTYPHOTO
10/Ipa3JIeIeHUS.



[1K 2.2. YyacTBOBaTh B pyKOBOJICTBE pabOTO CTPYKTYPHOTO MOIpa3IeICHUS.

IIK 2.3. VYyacTtBOoBaTh B aHalIu3€ Mpolecca U PE3YIbTATOB JIEATEIBHOCTH
NOAPA3ACICHUS

IIK 3.1. YyacTBOBaTh B peajn3aii TEXHOJIOTUYECKOTO MPOLECca MO0 U3TOTOBIEHUIO
JieTanen.

I[IK 3.2. IlpoBoauTh KOHTPOJb COOTBETCTBHS KauyecTBa JeTajieil TpeOoBaHUAM
TEXHUYECKOW JTOKYMEHTAIWH.

IIK 4.1 [IpoBepsATh TEXHUYECKOE COCTOSHUE YHUBEPCAIBHOTO TOKAPHO-BUHTOPE3HOTO
CTaHKa WM TOKAapHOIO CTaHKa C M[pPOrpaMMHBIM YIIpaBJI€HUEM, BbIOUpATH
CTaHAAPTHYIO TEXHOJOTMYECKYI0 OCHACTKY, MOATOTABIMBATH CTAHOK K padoTe, Ui
CTaHKa C MPOTrPaMMHBIM YITPABIIEHUEM - COCTABJIAThH YIIPABISIIOLLYIO ITIPOIPaAMMY.

[IK 4.2 BpInonHsATh TOKapHYI0 00pabOTKYy 3aroTOBOK Ha YHHUBEpPCAJIbHOM TOKapHO-
BUHTOPE3HOM CTAHKE WJIM TOKAapHOM CTaHKE C IPOTrPaMMHBIM YIIPABICHHEM C
IIPUMEHEHHEM  CTaHJAPTHOIO  PEXYLIEro HMHCTPYMEHTAa W YHHUBEPCAJIbHBIX
MIPUCIIOCOOJICHUA.

2.1.3 Ilern m 3amaum y4yeOHOH MAMCHMILUIMHBI — TpPeOOBaHUsI K Ppe3yJjbTaTam

OCBOCHUS I CHUIIHHBI

B pesynbTaTe ocBoeHUs yueOHON AUCIUIUIMHBI 00YYArOIIUIICS JOHKEH YMeTh:

— YHUTaTh U BBIIOJHATH 3JIEKTPHUUECKHE CXEMbI HA OCHOBE JENCTBYIOIINX CTaH/IAPTOB

— CHHUMAaTh IOKa3aHMs U TOJIb30BAThCS AJIEKTPOUZMEPUTEIBHBIMU TPUOOpAMHU U
MIPUCTIOCOOICHUSIMU

— coOuparth SNEKTPUICCKUE TSN

— MPOU3BOJUTH IPOBEPKY AIEKTPOHHBIX U AJIEKTPUUECKUX IJIEMEHTOB CXEM

— DJKCIUTyaTUPOBaTh 3JIEKTPOOOOPYNOBAaHHME M MEXAaHU3MbI NEepeJaud JBUKCHUS
TEXHOJIOTUYECKUX MAIIMH U annapaToB

— noadupaTh YCTPOMCTBA 3JEKTPOHHOM TEXHHUKHU, JIIEKTPUYECKHE MpPUOOpHI U
o0opyIoBaHHE C OMPEACIEHHBIMY MTapaMEeTPaMU U XapaKTePUCTUKAMU

B pe3ynbpTaTe 0OCBOEHMS TMCUUILUIMHBI O0YYaIOUIUICs T0JIKEH 3HATD!

— OCHOBHBIE MOJIOKEHUS JIEKTPOTEXHUKHU;

— METOJBI pacy€Ta ANEKTPUUECKUX LENEH;

— YCTPOMCTBO, IPUHILIMM pabOThl U XapaKTEPUCTUKH SJEKTPUUECKUX MAIIKH;

— Mepbl 0€30MAaCHOCTM NPH HCCIEAOBAHMM JJIEKTPUUYECKUX CXEM M padore C
3JIEKTPOOOOPYA0BAaHUEM;

— OCHOBHBIE ITpaBWJIa 3KCIUTyaTalliu 3JIEKTPOOOOPYIOBAHUSA, U METOIbI U3MEPEHHUS
ANEKTPUYECKUX BEJTUYMH;

— CcrnocoObl MOY4YEeHHUs, IEpeJayyl U UCTIOIb30BAHUS SJIEKTPUUECKON SHEPTUH.

— MPUHLHUI JeicTBus, YCTPOMCTBA, OCHOBHBIE XapaKTEPUCTUKU
AIIEKTPOTEXHUUECKUX U 3JICKTPOHHBIX YCTPOUCTB U MPUOOPOB

— XapaKTEpUCTUKHU U MapaMeTphl 3JEKTPUYECKUX U MarHUTHBIX IOJIEH; MapaMeTpbl

Pa3JIMYHBIX DJIEKTPUUECKUX LIETIEH
2.1.4 Kosim4ecTBO 4acOB HA OCBOCHHE NPOrpaMMbl Y4eOHOM IMCHUIIMHBI

MaKCUMaJbHON yuyeOHOM Harpy3ku oOyuaromierocs 168 4, B Tom uucie:
8



00s13aTeNIbHON ayIUTOPHOU yueOHOM Harpy3ku oOydarorerocs 24 u;
CaMOCTOATENbHOM padoThl 0Oyyatomerocs 144 u.

2.2 Temaruyeckud IJIAH M COAEp:KaHHEe  Y4YeOHOM  JIMCLHUILIMHBI
«3.]'IeKTp0TeXHI/IKa H IJICKTPOHHKA)
Haumeno ConeprxaHue y4eOHOro MaTepuaia, O6bem | Ucrounuku KOHTpOILHbIe
BaHue | JadopaTopHbIe 3aHATHS U MPAKTUYECKHE | YacoB (raaBsl, §, padoThI
pa3aesnoB 3aHSATHS, CAMOCTOSITeJIbHAsI padoTa IL.IL., (nomepa 3aja4
U TeM o0yyaommxcst CTPAHHIIbI) H BONPOCOB)
1 2 3 4 5
Pazpea 1.
OcHoBBI 117
3JEeKTPOT
eXHUKH
Coneprxanue yueOHOTo MaTepuaJjia. 9 [3]18-60 3amaum Nel, 2
1 Pacuér nieneii mocTOSHHOTO TOKa
2 PacuéT nieneii mepeMeHHOr0 TOKa 2
JlaGoparopubie 3ansaTusa VccienoBanue 4
CJIOJKHBIX I[eNei MOCTOSTHHOTO TOKA
UccnenoBanue neneit ogHo¢a3sHOro ToKa ¢
e 2
R;L;C
HccnenoBanue nemnei TpéxdazHoro Toka 2
KoHTpoJibHbIEe padoThI -
CamocrosiTesibHasi padoTa 00y4alouuxcst
W3yuenne conepxaHus TEMBI 110 YICOHUKY U
JIPYrUM UCTOYHHKAM, BBIITOTHEHUE
JoMalHe KoHTponabHO#M paboTs! ([IKP)
Tema 1.1. | [IOArOTOBKA K J1a00OPATOPHBIM 3aHSTHSIM C
Jnextpn | HCTIOIb30BAHAEM METOMHECKAX
weckme |PCKOMCHIANNIT perofaBarelsi, opopmieHue
Iexu OT4ETOB 10 Ta0OPATOPHBIM 3aHATUSAM H
HocTosinm | TOATOTOBKA K HX 3aIlUTe.
oron |YI3YUHTb TCOPETHYCCKUH MaTepHa:
nepemenn llapamempor u snemenmul 31€eKMpUYECKOl
oro Toka |4¢":
Onexrpudeckuii Tok B Metauiax. Cuna toka, 9/1C, 50
HaIpsDKEHNE. DNEKTPUUECKOE COIPOTHUBIICHUE,
MPOBOIMMOCTb. BimstHue TemMmnieparypbl Ha
COIPOTHUBJIEHHE TIPOBOTHUKOB. Cr10COOBI
coeHeHus corporusieHni. [locnenoBarensHoe,
MapaUIeIbHOE U CMEIIAHHOE COETMHEHNS
Memoowr pacuéma snekmpuyeckux yeneu
NOCMOSIHHO20 MOKA.
MeTtoa KOHTYpHBIX TOKOB. M€TOI y3710BOTO
HanpsbkeHus. TokoBast Harpys3Ka IpoBOIOB U
3alUTa UX OT Meperpy3oK. Pexxumbl paboThI
1 CI0cOObI COEAMHEHUS HCTOYHUKOB
MUTaHUS
3axon Oma 6 yensax nepemeHHo20 moKda.




OcCHOBHBIE TapaMeTPbl IEPEMEHHOT'0 TOKA.
3akoH OMa AJis Lenu ¢ aKTUBHBIM
corpoTuBiaeHueM. 3akoH Oma s LeTu ¢
MHIYKTUBHOCTbHIO. 3akoH OMa JUIsl LIenu ¢
€MKOCTBIO

Ilocneoosamenvhoe coedunenue 21emenmos
NeKMPU4ecKoll Yenu nepemenHo20 moka
[TocnenoBarenbHOE COEIMHEHNE AKTUBHBIX,
WHJYKTUBHBIX U EMKOCTHBIX COIPOTUBIICHUN
Pe3oHaHC HanpsKeHNU U TOKOB.

Coedunenue gpasz ucmounuxa suepuu u
NPUEMHUKA 36€30011
[Tpunnun nonyuenus tpéxdaznoit C.
Coenunenue ¢a3 UCTOYHUKA SHEPTUH U
IpuéMHUKa 3Be3101. HazHaueHue HyneBoro
MpoBOJIa B 4-X MPOBOJIHOM 1IENHU

Coeounenue paz ucmounurxa snepauu u

NPUEMHUKA MPEY2OTbHUKOM
CoenvHenue a3 UCTOYHUKA SHEPTUU U
MpUEMHHKA TPEYroJbHUKOM. MOIIHOCTh
Tpéxda3Hol 1enw.

Tema 1.2.
JeKTpH
YyecKHue
MAIIMHBI
nepeMeHH
oro u
MOCTOSTHH
0ro ToKa

ConepxxaHusi yueOHOro MaTepuaJia

1 VerpolictBo, mpyUHIUIT ASHCTBUS U
XapaKTePUCTUKHU AIIEKTPUUYECKUX MAIIUH
MIEPEMEHHOr0 M MOCTOSIHHOT'O TOKA

JlabopaTopHble 3aHATHS
HcnerTanme ACHMHXPOHHOI'O ABUTATCIIA

HcnplTanue gBUTaTelNsl HOCTOSSHHOI'O TOKA

HpaKTI/I‘ICCKI/Ie 3aHATHUSA

KoHTpoJibHbIEe padoThI

CamocrositeibHast padoTa o0y4aromuxcst
N3ydeHue conepkaHusi TEMbI 110 YUEOHUKY U
JPYruM UCTOYHMKaM, BeinosHeHue JIKP.
[TonroroBka K 1a00paTOPHBIM 3aHATHSIM C
HCIIOJIb30BAaHUEM METOIUYECKUX
peKoOMeH1anuii mpernoaBaress, ohopMIeHHE
O0TYETOB IO TaOOPATOPHBIM 3aHATHIM U
MOATOTOBKA K UX 3aIIUTE.
N3yunth TeOpeTHUECKHIT MaTepua:
Oonogasuwiii mparcghopmamop
Hasnauenwe  TpanchopMaTopoB U UX
MIPUMEHEHUE. [TpunImn NEUCTBUS Hu
yCTpOHCcTBO 0oaHOGA3HOro TpaHcdopmaTopa.
Pexumbr pabotel Tpanchopmaropa. Buier
TpanchopmMaTopoB

Acunxponnwlil 0gueamens
YerpoictBo U TIPUHLIUIT JIEACTBUSA
ACUHXPOHHOTO  JIBUTATEJIS. I[Iyck m
perynupoBanue ckopoctu asuratens. KIIJ[ u
KO3 DUITUEHT MOITHOCTH.

Cunxponnvli 2cenepamop

49

[3]102-111,
127-176

3amgaua Ne3
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[Tpunmn JNEUCTBUS u
CUHXPOHHOTO  TreHepaTropa
CUHXPOHHOM JIBUTaTele
T'enepamopuvl nocmosanHo2o moka

[Tpuniun geiicTBUS reHepaTopa NOCTOSHHOTO
TOKa. Y CTPOMCTBO MAIIMH MOCTOSTHHOTO TOKA.
OJ1C u peakuus sKkops.

Jlsucamenu nocmosinHo20 moxa

Tunel gBUTatenell IIOCTOSHHOIO TOKA M HX
xapakrepuctrkd. CpapauTeabHas onenka J(I1T.
VYmpasnenune  paboroir  JIIIT. Ilorepm
momHocty u KITJT AT

YCTPOMCTBO
ITonsTHe O

Pasznen 2.
JJ1eKTpO
HHUKA

51

Tema 2.1.
IHoaynpo
BOJHUKOB
ble
npudopsbI
U UX
npuMeHe
HHE

Copep:xxanue y4eOHOI0 MaTepuaJia

1 Tpauzucmopnulil ycunumens
YceunutenbHBIA  Kackajg Ha  OWITOISIPHOM
TPaH3HUCTOPE. [TpuHnmn YCHUJICHUS
nepemMeHHoro cur"ana. CrnocoObl moaa4yu
HaIpsDKEHUsT CMEIIEHUs. AMIUIMTYIHAs U
YaCTOTHAsl XapaKTEPUCTUKHU

JlaGoparopHble 3ansTusa Vccienopanue
XapaKTEPUCTUK TPAH3UCTOPOB
HccnenoBanue cxeM BBIIPSIMUATENEH Ha
MIOJIYIPOBOJJHUKOBBIX IMOJIAX

CamocrosiTesibHasi padoTa 00y4aouuxcst
W3ydenue coneprxkaHusi TEMbI 110 y4eOHUKY U
IpyruM ucTouyHuKaM, BbimoiaHenue JIKP.
[TonroroBka k 1a0OpaTOPHBIM 3aHATHSIM C
UCIIOJIb30BaHUEM METOJINYECKUX
pEeKOMEeHIaluii mpenoaaBaTens, ohopMiIeHUE
OTYETOB MO JIA0OPATOPHBIM 3aAHATUSM U
MOATOTOBKA K UX 3aIUTE.

N3yunth TeOpeTHUECKHl MaTepua:
Dnexmponpo8ooHOCmb NOIYNPOBOOHUKOE
CoOcTBeHHas AIEKTPONPOBOTHOCTD
MONYIIPOBOTHUKOB. [IOHsATHE O TIPUMECHOI
MIPOBOJIMMOCTH. DIEKTPOHHO-IBIPOUYHBIN
MEPEXOI.

Ilonynpoeoonukoswiii. ~ 0uoo  Boaem -
aMNepHas Xapakmepucmuka ouooda

Buaer mpo6os p-n mepexona.
Temneparypubiii pexxuM. [IpoBepka auona.
CrabunutpoH

bunonspuvie mpanzucmopwi

Y CTpoiCTBO M PHHIIUIT PAOOTHI OUITOISPHOTO
Tpan3uctopa. [Tapamerps! 1 crtocoObI BKITFOUYEHHS
Tpan3ucropa. [ToHsTie o THpHcTOpax.

37

[3]200-236,
115-126

3amaga N4,
TEOPETHYCCKHE
BOIIPOCHI
Nel-43

11




Xapaxkmepucmuku mpau3ucmopos
Craruueckue XapakTepUuCTUKU
TpaH3UCTOPOB. JIMHAaMHUUECKue
XapaKTEePUCTUKU TPaH3UCTOpOB. [loneBoi
TPaH3UCTOP.

Oonoghasmuvie evlnpsmument
Opnnoda3zuble Beimpsimutenu. [loustue 06
YIPaBISEMbIX BBIIPSIMUTESX.
Crabunm3atopbl HAMPSHKSHUS.

Tpéxghasnvie svinpsamumenu
Cxema JlaproHOBa. DJIEKTpUUECKUE
(GUIBTPHI.

Paboma mpansucmopa 6 pesxcume knroua
PaGora TpaH3ucTopa B pexuMe KIroya.
Crnioco0wl 3anupanus Tpanzucropa. Criocoobl
3aLUThI TPAH3UCTOPA.

Tema Ne
2.2.
DJIEeKTPO
HHbIE
YCTPOMCT
Ba
aBTOMATH
KU H
BbIYUCJ/IN
TeJbHOM
TeXHUKHU

Conep:xanue y4eOHOI0 MaTepuaJia

1 Jloecuueckue snemenmoi
[TonsitTue o OyneBoi anredpe. Jlormueckue
DJIEMEHTHI

2 Tpueeepul
Tpurrepsl. C4€TYNKN HMITYIIBCOB.

JlaGopaTopHble 3aHATHS

HpaKTI/I‘-ICCKI/Ie 3aHATHUSA

KoHnTposibHbIe padoThl

CamocrosiTeibHasi padoTa 00y4aoumuxcst
N3yuenue conepkaHusi TEMbI 10 yUeOHUKY U
JPYrUM UCTOYHHMKAM, BeinojHeHue JIKP

[3]259-269

3amaua Ne5

M TOroBsiii KOHTPOJIL

9K3aMCH

Bcero:

168
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2.3 3aganus 1Jig DK3aMeHa

DK3aMEHAMOHHBIE BONPOCHI:

1. Dnexrpuueckas sHeprusi, €€ CBOMCTBA U IPUMEHEHHE.

Hcropust pa3BuTHs SIEKTPOIHEPTETUKH B Poccun.

2.07€KTpUYECKOE  IOJE,  JJEKTpUYEecKas  HanpsSOKEHHOCTb,  DJIEKTPUYECKOE
HanpspKEHUE, MOTEHUHal.

3. KoHpaeHcatop, »3iekTpuyeckas €EMKOCTb, JHEPrusli JIJIEKTPUYECKOro  IOJIS.
DNEKTPOU3OIISILIMOHHBIE MATEPUAIIBI.

4. DIEeKTpUYECKH TOK B METaUIaX, CWia W IUIOTHOCTh TOKa, HAIpaBJIECHUE.
DnekTpudeckas Lelb, €€ OCHOBHBIE 3JIEMEHTBHI.

5. DHeprus ¥ MOIIHOCTb JIEKTPUYECKOM LenH. bananc MOITHOCTH.

6. DJEKTPUUECKOE COINPOTUBICHUE W MPOBOAUMOCTb. Y ACIBHOE CONPOTHUBIICHUE,
yZieJabHas MPOBOJIMMOCTh, 3aBUCUMOCTb COITPOTHUBIICHHS OT TEMIIEPATYPHI.

7. 3akon Oma aJis y4acTKa Lenu U JJid Bcel 1enu. PexxuMbl paboThl HEenu: X0JI0CTON
XO0/l, KOPOTKOE 3aMbIKaHUE, IEPEMEHHAs HArpy3Ka.

8. 3akon JIxoyns-Jlenna. Harpes mpoBo10B, BRIOOp C€YSHUS TPOBOA B 3aBUCUMOCTH
OT JoIycKkaemMoro Toka. OCHOBHbBIE TPOBOTHUKOBBIE MATEPUAJIBI.

9. IlepBbiii 1 BTOpoOi 3akoHbl Kupxroda. Ilpumenstorcs ans pacy€ToB CIOXKHBIX
LETIEH.

10. ITocnenoBaTenbHOE, NApAIENBHOE W CMEIIAHHOE COEIWHEHHE PE3UCTOPOB.
[lotepn HampsbkeHHsT B TOPOBOJAX JMHUU JiekTponepeaaun. [lomyctumele eé
3HAYEHHUS.

11. MarauTHOe€ 1oJie, HalpaBJIE€HUE MarHUTHOTO I10JIs1, ONPEACIICHUE HAIIPABICHUSI.
12.HanpspkeHHOCTh  MAarHUTHOTO — MOJISl, MArHATHAs [OCTOSIHHAsl, MAarHUTHAas
IPOHUIIAEMOCTh BelllecTBa. MaruuTHasi MHAYKIUS,, MATHUTHBINA TTOTOK.

13. MarautHoe HanpspkeHue. HamaranunBaronas cuia. 3akOH IMOJIHOTO TOKA.

14. DnextpoMaruuTHas cuia. B3aumMoaelicTBHE MarHUTHOTO TOJIs U TIPOBOJHHUKA C
TOKOM. /IeficTBHE€ MarHUTHOTO TOJIS Ha JBUKYILIUECS dJEKTPUUECKUE 3aPS]IbI.

15. ®deppomarHuTHBIE BEIIECTBA W WX HAMarHWYMWBAaHUE, SIBICHUE TUCTEpE3HcCa.
MarsuToMsrKue 1 MarHUTHO-TBEPAbIE MAaTEPUAIIBI.

16. MarautHas uemnb. INEKTPOMArHUThl U UX MPAKTUYECKOE PUMEHEHNE.

17. SABnenue snekTpoMarHUTHOW UHAYKUMH. OJIC HMHAYKIMM B NOPOBOJHHKE, B
koHType. [IpaBuiio mpaBoit pyku, npasuio Jlenna.

18. NHOyKTUBHOCTB. SIBIEHUS CAMOMHAYKIIMY U B3aUMOUHIYKIIMU. BUXpEBbIE TOKH.
19. IlepemenHbiii TOK, ero onpeneneHue. llepmon u wyacrora. Ilomydenwme
cunycouganbHoro J/[C. Ilonarue 00 ycTpoicTBE M MPUHIMIE AEHCTBUS reHepaTopa
IEPEMEHHOTO TOKA. YTJIOBasi CKOPOCTh M YIJIOBAs 4aCTOTA.

20. U300paxkenue cuHycouiaibHbIX BennunH. da3za, HauanbHas ga3za, caBur Qas.

21. JlelicTBytomiee 3HaYeHUE TOKa, HanpsuxeHus, JJ1C.

22. Ilenp NEpEMEHHOr0 TOKA C aKTUBHBIM CONPOTHBIICHHEM. Llenb nepeMeHHOro Toka
C HUHIYKTUBHBIM CONpOTHBJIEHUEM. llenb mnepeMeHHOro Toka C EMKOCTHBIM
CONPOTUBJICHUEM.
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23. HepasBeTBieHHas LENb NEPEMEHHOIO TOKA C AKTHBHBIM COIPOTUBIECHUEM H
UHAYKTUBHOCTBI0. Koaddunnent ncnonbzoBanust MmouHocTH (kocunyc ON).

24. Hepas3BeTBneHHass 1ENb NEPEMEHHOrO TOKAa, COJAEp)Kallas AaKTHUBHOE
CONPOTHUBJICHUE, UHAYKTUBHOCTb U EMKOCTb. PE30HAHC HAIIPSKEHUM.

25. IapannenpHas Lenb NEPEMEHHOIO TOKA, COAEpKallasi aKTUBHOE CONIPOTHUBIICHUE,
MHAYKTUBHOCTh U €MKOCTb. Pe30HaHC TOKOB. Mcmosib30BaHME KOHAEHCATOPOB MJIsS
KOMIIEHCAIlUN PEAKTUBHON MOIIHOCTH.

26. Tpéxdaznas cuctema nepeMeHHOro HampsikeHus. CoelMHEeHHe reHeparopa
3BE3701 U TPEYroJbHUKOM. Da3Hble U JIMHEHHbBIE HAIPSKEHU S, UX COOTHOLLICHUE.

27. Coequnenue TpéxdazHbIx MOTpeOUTeNe 38€3/10i U TpeyroabHukoM. Da3Hbie U
JUHEWHBIC TOKH, COOTHOIICHUE MEXTy HUMU. MOIITHOCTh TPEX(Pa3HOU LIeTIH.

28. YcTpoicTBO M TpUHLMN JeHcTBUS oaHOda3zHOro TpaHchopmaTopa. Pexum
XOJIOCTOTIO X0/a, padounid peXKUM U PEKUM KOPOTKOIro 3aMbikanus. [lotepu snepruu
u KII/] tpancdopmaropa.

29. Tpéxdasubie TpaHchopmaTopbl, aBTOTpaHC(HOPMATOPHI, CBApOYHBIE U
U3MEpUTEIbHbIE TPAaHC(HOPMATOPHI.

30. YCTpOMCTBO ¥ MPUHIMII IEVUCTBHUSI aCHHXPOHHOTO 3JIeKTpoABUrareis. [lonyuenue
Bpaiaromierocss maroutHoro mnojsi. Ckonbxenue. IJ[C. ConpoTuBIEHHE U TOK B
00MOTKax cTaTopa u poTopa.

31. CkonbxeHue, TOK B OOMOTKax craropa M poTopa. Bpamaromuii MOMEHT,
MEXaHUYEeCKasl XapaKTepUCTUKA ACUHXPOHHOTO JBUTATEIIS.

32. Tlorepu wu KIIJ, myck B Xo0A, pEryJdpoBaHHE 4YacTOThl BpallCHUS U
PEBEPCUPOBAHUE ACUHXPOHHOT'O ABUTATEINS.

33. CuHXpOHHBI TEHEpPATOp M CHUHXPOHHBIA dJeKTpoaBHUrareiab. OaHO(a3HBIN
AIEKTPOABUTATEND. Y CTPOMCTBO, MPUHIUIT JEUCTBUS U IPUMEHEHHUE.

34. YcTpoMCTBO MallMH MOCTOSHHOrO TOKa. [IpMHIMI nAeicTBHsS TeHeparopa u
AIEKTPOABUTATENS ITIOCTOSTHHOIO TOKA.

35. 'enepaTop MOCTOSTHHOTO TOKa C HE3aBHUCUMBIM M TApAJIJIEILHBIM BO30YKICHUEM,
UX CXEMbI U XapaKTEPUCTUKHU (XOJIOCTOrO X0/1a U BHELIHSA).

36. DnexTpoaBUTaTellb MOCTOSIHHOTO TOKa € HapajyIeNbHbIM BO30YKIECHUEM €ro
CXEeMBbl, MeXxaHnueckas xapakrepuctuka. [lorepu u KII/I.

37. Ilyck B XOJ, peryJMpoOBaHUE YacTOThl BPAILECHUS, PEBEPCUPOBAHUE JIBUTATEIIs,
HOCTOSIHHOTO TOKa. O01acTh MPUMEHEHHUS.

38. Knaccudukarus 3J1eKTpOu3MEepUTEIbHBIX MPUOOPOoB. [lorpemHocTn n3MepeHui.
Knacc Tounoctu npubopa.

39.YCTpOMCTBO W NPUHUHUIN JIEUCTBUSA  DIJIEKTPOU3MEPUTENBHBIX MEXAHU3MOB
MarHUTOIEKTPUYECKOM, 3JEKTPOMAarHUTHOU, ANEKTPOAUHAMHAYECKON u
MHAYKUMOHHON CUCTEM U UX IIPUMEHEHHE B PHOOpax.

40. 3mepeHue Toka, HAPSIKEHN S, MOLTHOCTH.

41. Usmepenne conpoTuBieHu. M3MepeHne HEANEKTPUIECKUX BEIIMYHH.

42. Tlonatue o0 nsnexkTporpuBoae. Pexum paboTel 3ekTpoaBurateneii. Bwidop
MOIIIHOCTH DJIEKTPOJABHUTATENsl TMPU TPOJOJDKUTEIBHOM paboTe ¢ MOCTOSHHOU
Harpy3Kou.
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43. Ilyckoperynupytoias 1 3alluTHas annaparypa. [[puHnunuanbHas 1 MOHTa)KHAst
aneKkTpocxembl. [IpuHIMOMaANbHAs HEPEBEPCUBHAA JJIEKTPOCXEMA  YIPABICHUS
ACHHXPOHHBIM JIEKTPOJIBUTATEIIEM.

44. Tlonstue o0 ymHpaBICHHMH U PETYIUPOBAHUM aBTOMATH3allMH, aBTOMATHKE,
ABTOMATHYECKUX CHCTeMaX. DJIEMEHThl aBTOMATHKHU: MEPBUYHBIE MpPeoOpa3oBaTesu
(1aTYMKM), IPOMEKYTOYHBIC UCTIOJTHUTEIHHBIE JIEMEHTHI.

45. CoBpeMEeHHBIE CXEMbI JJIEKTPOCHAOKEHUS TMPOMBINIICHHBIX MPEIPUSTHH.
DONeKTpUYecKue CeTH NPEANpUsiTUdA: BO3AYILIHbIE KaOeidbHblE, BHYTPEHHUE
ANEKTPUYECKHUE CETU. 3aIIUTHOE 3a3EMIIEHHE.

46. CoOcTBEHHass M MpPUMECHAs MNPOBOAMMOCTU MOJYNPOBOJAHHUKOB. DJIEKTPOHHO-
JBIPOYHBIN NIEPEXO, €TO CBOMCTBA.

47. ITonynpoBOJHUKOBBIA AMOJ, YCTPOMCTBO, MPUHIIUIT ACHUCTBUS, XapaKTEPUCTUKA,
napameTpbl, IPUMEHEHHE, MapKUpPOBKa. CTaOMIIUTPOH.

48. bunonspHblii TPaH3UCTOpP, YCTPOWCTBO, MPUHIUI JACUCTBUSA, YCUIUTEIbHBIE
cBoricTtBa. [loneBoil TpaH3UCTOP, NMPUHLKIN JEHCTBHS, MPUMEHEHUE U MapKUPOBKA
TPaH3UCTOPOB.

49.TupucTop, yCTpOHCTBO, IPUHLIUI ICUCTBUSL, MPUMEHEHNE, MAPKUPOBKA.

50. ®oTope3uctop, coiiHeuHbIe (HOTOINEMEHTH U (POTOANOBI, (HOTOTPAH3UCTOPHI,
YCTPOMCTBO, MPUHIUI I€UCTBUS, IPUMEHECHUE, MAPKHUPOBKA.

51. OpHOMOMYNEpUOAHBIA BBIIPSAMUTENb, JABYXIOJYHIEPHOIHBIA BBIIPSIMUTEIND,
COOTHOUIEHHUSI MEXK/1y IEPEMEHHBIMU U BBINIPSIMICHHBIMU TOKAMU, U HAIIPSKCHUSMU.
52. Tpéxdazuplii OAHOMOTYIEPUOIHBINA BBITIPSIMUTEIb, YIIPABISIEMbIN BBHITIPSIMHUTEIb,
CIJIAKUBAIOIINE (PUIIBTPHI.

53. VYcunutenb HaOpsKEHUs, NPUHLMN YyCUJeHUs. JIByXKacKaJHBII YCUIIUTENb,
YaCTOTHAsl XapaKTePUCTHUKA, BUJIbI MEKKACKAIHBIX CBSI3EH.

54. Ycunurenab MOIIHOCTH, WMITYJIbCHBIM YCHIIUTEIb, U30UPATEIbHbBINA YCUIUTEb,
YCUJIMTENb TOCTOSTHHOTO TOKA.

55. DNeKTpoHHBIE YCTPOWCTBA ABTOMATUKM W  BBIYMCIUTEIBHON TEXHUKHU:
AIEKTPOHHOE pEJie, TPAH3UCTOPHBIE KIIFOYH, OCHOBHBIE JIOTUYECKHUE DIIEMEHTHI.

56. CxeMbl IOTUYECKUX IIEMEHTOB: perucTpa, cuérunka. Mx pabora, mpuMeHEHHE.

Ha »k3amMeHe HeOOXOIMMO TakKe pelIuTh 3aJady aHajJoruuHyro 3agade Nel
JOMaIlIHENW KOHTPOJbHOM paboThl. Hampumep,

JI71 maHHOM 3JEKTPUUYECKON LETH 3aJJaHbl 3HAYEHUSI COIPOTUBIIEHUS PE3UCTOPOB
R1=R2=25 Om, R3=15 OmM, Rs=750Mm,

U=105 B. R, Rs

OnpenenuTs:
1 TIpoBOJUMOCTH M TOKH B BETBSIX. @—T—l:I_T_E

2 TlapeHus HanpsoKEHUH Ha BCEX

y4acTKax IICTIH. u Ri Re
3 MormHocTh, MOTPEOIIEMYTO

LIENBIO. & L i
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3. 3amanus 1l IoOMallHell KOHTPOJIbHOM padoThI

3agaua 1 (Bapuantbl 01-33). llenmb NOCTOSHHOTO TOKa COACPKHUT IIIECTh
PE3UCTOPOB, COSAMHEHHBIX cMemIanHo. CxeMa ey ¥ 3HaYeHUs pe3UCTOPOB YKa3aHbI
Ha COOTBETCTBYIOIIEM PUCYHKE.

a) Homep pucyHKa v BeIM4YMHA OJTHOTO U3 33/IaHHBIX TOKOB WJIM HAIPSKECHUM
npuBeAeHbl B Tabiuue 1. MHAekc Toka WM HanpspDKeHUs COBIAJAET C MHIECKCOM
pe3nucTopa, Mo KOTOPOMY MHPOXOJUT 3TOT WJIM Ha KOTOPOM JEHCTBYET YKa3aHHOE
Hanpsbkenue. Hanpumep, yepes pe3uctop Rs npoxoaut Tok ls 1 Ha HEM JIEWCTBYET
HanpspkeHue Us. Omnpenenuth: 1) 3KBUBAJICHTHOE COMPOTHBICHHE U IIEMH
OTHOCUTENBHO BBOJOB AB; 2) TOK B KaXkJ0M pe3ucTope; 3) HanpsDKEHHE Ha KaXaA0M
pesucrtope; 4) pacxoj ANEKTPUIECKOM SHEPTHUH 11eTnbio 3a 10 4.

06) C moMOIIbIO JOTHYECKUX PACCYNKACHUN MOSICHUTh XApaKTep W3MEHEHUS
OJIHOTO W3 3HAUYECHUU 3aJaHHBIX B TaOJMIIE BApUAHTOB (YBEIUYHUTCS, YMEHBIIUTCH,
OCTaHEeTCsl TpEeXHEW), eclu 3aJaHHbll B Tabmuue pe3ucTtop JHUOO 3aMbIKAETCs
HAaKOPOTKO, JMOO BBIKIIOYAETCS M3 cXeMbl (HampspbkeHue cetd Uap JO0KHO
COOTBETCTBOBATh YacTH - a)). B cilydae BO3HHKHOBEHHsS TPYAHOCTEU JIOTUYECKOTO
NOSICHEHUS CIIEIyeT PAacCUMTaTh YKa3aHHOE 3HAYCHHE B M3MEHEHHOW CXEME U J1aTh
OTBET.

A B
® L ]
R, 20m R;=4Owm []R ~10 Om []
R.—60 E%H_l‘%—fl Om  R,=40wm
R:=150m
—R,~10 Om
R;=4 Om I
Pucynox 7 Pucynok 8
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Tabmnura 1.

Homepa Homepa 3agaBaemast JlelicTBHE C pe3ucTopaMu HN3menenne
BAPHAHTOB PUCYHKOB BEJIMYUHA 3ambikaercsi | Boikjrouyaercst KaKkoil
HAKOPOTKO M3 CXeMbI BEeJIMYUHbI
paccMOTpeTh
01 7 l25=6 A - R3 I
02 7 U,=100B Re - U:
03 7 =10 A - R4 I3
04 7 Us=40 B Rs - l45
05 7 U;=100B - R2 I
06 7 Uas=200 B Rs - Us
07 7 1:=20 A - Re I3
08 7 Us=60 B R> - I1
09 7 Us=36 B - R2 I3
10 7 le=4 A R1 - U,
11 7 ,.=5 A - Re U,
12 7 Us=20 B R4 - I3
13 7 l45=3 A - R4 ls
14 7 Uas=100 B Re - U
15 7 1.=10 A - Rs 1
16 7 1,=3 A Rs - I3
17 7 U;=50B - Re |4,5
18 7 Us5=30 B R - I3
19 7 =5 A - R> Us
20 7 U,=50 B R1 - Us
21 8 Uas=30 B - Re U:
22 8 1:=1,08 A R4 - Is
23 8 U;=10,8 B - R1 I3
24 8 1,=0,72 A Rs - I4
25 8 1:=1,8 A - R Us
26 8 Us=12 B R3 - l4
27 8 l6=3 A - R4 ls
28 8 Us=18 B R: - Us
29 8 I15=1,2 A - Rs Us
30 8 Us=7,2B R, - Is
31 8 |1=3,24 A - Rs Us
32 8 Us=54 B R1 - Uz
33 8 1,=9 A - Ri1 I4
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3amaua 2 (Bapuantbl 01-50).

Hepa?)BeTBJIeHHaf{ OCIlb IICPCMCHHOI'O TOKaA,

MOKa3aHHAasi Ha COOTBETCTBYIOIIEM PHUCYHKE, COJIEPKUT aKTUBHBIC U PEAKTHUBHBIC
CONPOTUBJICHUS, BEJIMUYMHBI KOTOPBIX 3aJaHbl B Tabmuie 2. Kpome Toro, m3BecTHa
omHa w3 jgomnosHMTeNnbHBIX BenmumH (U, |, P, Q, S). Onpeaenuts crnemyrommue
BEJIMYMHBI, €CJIM OHM HE 3aJaHbl B Tabnuie BapuantoB: 1) [lomHoe compoTuBieHue
nenu Z; 2) Hanpsioxerue, U IpruiIoKeHHOe K e ; 3) CHITy TOKa B IIEIH; 4) yroJl CIBUra
da3 ¢ (BenmuuuHy U 3HaK); 5) akTUBHYIO P, peaktuBHyI0 Q ¥ MOJHYIO S MOITHOCTH,
norpebisiembie 1enbio. HadepTuTh B Macmitabe BEKTOPHYIO AUarpamMmy IEnu U
00bsicHUTh €€ mocTpoeHrue. C MOMOUIBIO JIOTUYECKUX PACCYKIECHUN MOSACHUTH, KaK
U3MEHUTCA TOK B LIEMU M Yroy cIBUTa (a3, €ciyd 4acTOTY TOKa YBEIUYUTH BJIBOE.
Hanpsbxenue, npuiio)KeHHOE K LEMU, CYUTaTh HEU3MEHHBIM.

Tabmuma 2
Homepa Homepa R1, R2, | Xui, | Xz, Xci, | Xez, JlomosHuTEIbHAS
BAPHAHTOB | puCYHKOB | Om | Om | Om Om Om Om BeJINYNHA
01 12 8 4 18 - 2 - =10 A
02 12 10 | 20 | 50 - 10 - P=120 Bt
03 12 3 1 5 - 2 - P>=100 Bt
04 12 12 | 20 | 30 - 6 - U=72B
05 12 4 8 18 - 2 - U=40 B
06 12 2 1 4 - 8 - Q1= -96 Bap
07 12 20 | 10 | 10 - 50 - Q= -640 Bap
08 12 1 3 2 - 5 - Qc1=-125 Bap
09 12 1 2 8 - 4 - S=80 B*A
10 12 8 4 6 - 22 - P1=32 Bt
11 13 6 - 2 10 4 - U=40 B
12 13 4 - 6 2 5 - P=16 Bt
13 13 16| - | 15| 5 8 - Qui= 135 Bap
14 13 32 | - 8 4 12 - Q2= 16 Bap
15 13 8 - 2 2 10 - Qc:1= -40 Bap
16 13 3 - 10 12 26 - P1=48 Bt
17 13 4 - 8 6 17 - U=12B
18 13 6] - | 3] 5 | 20 | - Qc1=-720 Bap
19 13 6 - 10 2 4 - I=5A
20 13 4 - 3 6 12 - S=500 B*A
21 14 4 - 6 - 4 5 P=100 Bt
22 14 8 - 6 - 8 4 Uc=40 B
23 14 80 - | 100 - 25 15 I=1A
24 14 60 - 20 - 40 60 Qc2=-240 Bap
25 14 48 - 36 - 60 40 P1=432 Bt
26 14 4 - 9 - 3 3 U=20B
27 14 40 - |50 - | 12 | 8 Qu1= 200 Bap
28 14 12 - 16 - 10 6 ULi=160 B
29 14 24 - 28 - 35 25 S=1000 B*A
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Homepa Homepa R, R2, | Xi1, | Xiz, | Xei1, | Xez, JlomoTHUTEILHAS

BAPHAHTOB | pPUCYHKOB | Om | OmM [ Om | Om | OM | OMm BeJIMYHUHA
30 14 8 - 12| - 4 2 Qu1= 48 Bap
31 15 10 | 14 | 18 - 20 | 30 Ur=28 B
32 15 6 2 |10 - 1 3 P=200 Bt
33 15 40 | 20 | 20 | - 80 | 20 Qc1= -320 Bap
34 15 30 | 34 | 32 - 50 | 30 Uci=500 B
35 15 1 3 | 10 - 4 3 Q=48 Bap
36 15 3 1 5 - 6 2 S=180 B*A
37 15 24 | 40 | 52 - 40 | 60 QL= 468 Bap
38 15 2 6 4 - 2 8 U=40 B
39 15 14 | 10 | 50 - 10 8 I=5 A
40 15 50 | 30 | 100 | - 20 | 20 P,=480 Bt
41 16 12 - 10 | 4 20 | 10 Q= -64 Bap
42 16 32 - 20 | 20 6 10 =4 A
43 16 32 - 25 | 15 8 8 ULi=125B
44 16 40 - 30 | 20 | 12 8 S=800 B*A
45 16 80 - 10 | 10 | 40 | 40 Qui=40 Bap
46 16 4 - 2 8 4 3 Uc=15B
47 16 12 - 20 | 10 4 10 U=80 B
48 16 40 - 10 | 10 | 30 | 20 Qc1= -480 Bap
49 16 24 - 8 |10 | 20 | 30 P=96 Bt
50 16 3 - 5 5 4 2 Uri=30 B

R1 XL R2 Xc1 X1 R1 X2 Xc1

of of

| e— —]
Pucynok 12 Pucynox 13
Xc1 R1 Xc2 XL

u U

—— ':
Pucynok 14 Pucynok 15

Xc1 X1 R1 XL2 Xc2

—1
1

Pucynok 16
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Bagaua 3 (Bapmantbl 01-10). Tpéxdasubiii aCHHXPOHHBIA BUTATENb C
KOPOTKO3aMKHYTBIM POTOPOM UMEET HOMUHAJIBHYIO MOIIHOCTb Puow M TOTpEOISICT U3
CETH TIOJHYI0O MOIIHOCTh S1 TPH KOA(DPHUITMEHTEe MOUTHOCTH COS @ wow W KITJ[ Muow.
CyMMapHbI€ TOTEpY MOIITHOCTH B JABUTaTeNe Xp. /[BUraTenb pa3BUBacT HOMUHAIbHBIH
MOMEHT Myow, MAKCUMAIBHBIA Myax U TyCKOBOM Myycx. CIIOCOOHOCTH JBUTATENS K
neperpy3ke Muyax/Muow, KPaTHOCTh ITYCKOBOTO MOMEHTa Muye/Muow. HoMuHaMbHas
94acTOTa BPAIICHUSI POTOPA Nuow; CKOJIBKEHUE ABUTATEIIS MPU ITOM Spon. HaCTOTA TOKA
B crarope fi, B potope f.. HomunanmpHoe HampspkeHue cetd Unow. OmpenenuTsb
BEJIMYHMHBI, OTMEUEHHBbIC mpodepkamu B Tabmurne 11. IloscHuth mMonyueHUe
BPAIIAFOIIETOCS MAarHUTHOTO TOJISl B ACHHXPOHHOM JIBUTATETIE.

Tabmmma 11.

Ne | Puom S1 COSQuom | Nuom | 2P Miiom Mmax | Mayex | Muan/ Muyek/ | Nuom f1 f2 | Suom | Uuom | luom
Bap | KBt KB*A KBT H*m H*m H*m | Myom Muom 06/muH Ty, My, % B A
01 3,97 - - 0,5 18,5 - 24,4 1,7 - 1425 - 2,5 - 380

02 10 13,85 0,84 - - - 176 117 - 1,2 - 50 - - 380

03 0,86 0,9 - 93 - - 1,5 1,1 2880 100 - - 500

04 28 36,2 - - 3,1 93 140 - - 1,1 - - 4 - - 41,7
05 10 0,84 0,86 - - - - 1,8 1,2 980 50 - - 380

06 2,8 0,85 0,5 - 32 - - 1,3 1425 - 2,5 - - 6,2
07 0,84 0,86 | 1,62 97,5 176 117 - - - - 1,0 - - 21
08 28 0,86 - - - 140 102 - - 2880 100 - - 500 41,7
09 0,83 0,85 - 18,8 - 24,4 1,7 - - 50 - - 380 6,2
10 36,2 0,86 0,9 - - 140 102 - 11 - - 4 - 500

3agaya 3 (BapuanTsl 11-31). B tabimne 12 3aman tun Tpéx($ha3sHOTO aCHHXPOHHOTO
JBUTATENl C KOPOTKO3aMKHYTBIM pOTOpOM. HOMHHabHOE HaIlpsiKEHUE IBUTaTels
380 B. ITonb3ysCh TEXHUYECKUMU JIAHHBIMU JIBUTaTENEN cepun 4A, npuBeIEHHBIMU B
tabmue 20, onpenenuts: 1) HOMUHAIBHYIO Puow 1 moTpebnsemyto P1 momrHocty; 2)
HOMHUHAJIbHBIA |HOM M myckoBoO#l |Imyck Toku; 3) HOMHUHAJIbHYIO YacTOTY BpalleHUs
NHOM U CKOJbXEHUE SHOM; 4) HOMUHAIBHBIM Mpyuow, MYCKOBOM MOMEHTBHI Mipyck.
PacundpoBate ycnoBHoe o0Oo3HaueHue ABurarens. HauepTUTh SHEPreTHyecKyro
JarpaMMy aCUHXPOHHOTO JIBUTaTENIsl U MOSICHUTD €€.

Tabmura 12.
Homep Tun Homep Tun Homep Tun
BAPHAHTA | JBHMIaTe sl | BADMAHTA | JABMrareJs | BapMaHTa | JBUraress
11 4A250M6Y3 18 4AH250M6Y3 25 4A25054VY3
12 4A250M4V3 19 4A80A4VY3 26 4AP160S4Y3
13 4A10054VY3 20 4AP18054VY3 27 4A250M8VY3
14 4AP160M6Y3 21 4A132M2CV3 28 4A112M2V3
15 4A100S2Y3 22 4A100L2VY3 29 4AP160S6Y3
16 4A25056Y3 23 4AP180M4VY3 30 4A132M1CV1
17 4A10054Y3 24 4A112M4CV 1 31 4A10054VY3
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Tao0muma 20

Tun aeurareist | Puom ny CoS@uom | lnyer/lnom | Muye/Miuom | Muax/Muom Nuom
kBt | mun!

4A100S2Y3 4 2880 | 0,89 7,5 2,0 2,2 0,86
4A100L.2Y3 55 | 2880 | 0,91 7,5 2,0 2,2 0,87
4A112M2CY3 | 7,5 | 2900 0,88 7,5 2,0 2,2 0,87
4A132M2CY3 | 11 2900 0,9 7,5 1,6 2,2 0,88
4A80A4Y 3 1,1 | 1400 0,81 5,0 2,0 2,2 0,85
4A90L4Y3 2,2 | 1400 | 0,83 6,0 2,0 2,2 0,8
4A10054Y3 3 1425 | 0,83 6,5 2,0 2,2 0,82
4A100L4Y3 4 1425 0,84 6,5 2,0 2,2 0,84
4A112MACYL1 | 55 | 1425 0,85 7,0 2,0 2,2 0,85
4A132M4CY1 | 11 1450 0,87 7,5 2,0 2,2 0,87

4AP160S4Y3 | 15 | 1465 | 0,63 7,5 2,0 2,2 0,865

4AP160M4Y3 | 18,5 | 1465 0,87 7,5 2,0 2,2 0,885
4AP18054Y3 22 1460 0,87 7,5 2,0 2,2 0,89
4AP180M4Y3 | 30 1460 0,87 7,5 2,0 2,2 0,9
4A250S4Y3 75 1480 0,9 7,5 1,2 2,2 0,93
4A250M4Y3 90 1480 0,91 7,5 1,2 2,2 0,93
4A100L6Y3 2,2 950 0,73 5,5 2,0 2,0 0,81

4AP160S6Y3 11 975 0,83 7,0 2,0 2,2 0,855

4AP160M6Y3 | 15 975 0,83 7,0 2,0 2,2 0,875
4AP180M6Y3 | 185 | 970 0,8 6,5 2,0 2,2 0,87
4A250S6Y3 45 985 0,89 6,5 1,2 2,2 0,92
4A250M6Y3 55 985 0,89 7,0 1,2 2,0 0,92
4AH250M6Y3 | 75 985 0,87 7,5 1,2 2,5 0,93
4A100L8Y3 15 725 0,65 6,5 1,6 1,7 0,74
4AP160S8Y3 | 75 | 730 0,75 6,5 1,8 2,2 0,86
4A250S8Y3 37 740 0,83 6,0 1,2 1,7 0,9
4A250M8Y3 45 740 0,84 6,0 1,2 1,7 0,91
4AH250M8Y3 | 55 740 0,82 6,0 1,2 2,0 0,92
4A160S4/2Y3 | 11/ | 1460/ | 0,85/ 7,5/ 1,5/ 2,1/ 0,85/
145 | 2940 | 0,95 7,5 1,2 2,0 0,83

4A180S4/2Y3 | 18,5/ | 1470 0,9/ 6,5/ 1,3/ 1,8/ 0,883/
21 1920 0,92 6,5 1,1 1,8 0,85

4A160M8/4Y3 | 9/ 732/ | 0,62/ 5,5/ 1,5/ 2,0/ 0,79/

13 | 1460 | 0,92 7,0 1,2 2,0 0,865

4A160S8/4Y3 6/ 745/ 0,69/ 5,0/ 1,5/ 2,0/ 0,765/
6 1460 0,92 7,0 1,2 2,0 0,84
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3amaua Ned (BapuantThl 1-10). MocToBo# 0HO(A3HBIN BBIIPIMUTEIb JODKEH
UTaTh TOTPEOUTENh TMOCTOSHHBIM TOKOM. MorHocTh motpeoutens Po, BT, npwm
HanpspkeHun nutanus Uo, B. s cxembl BRIIpSMHUTENS ClIeayeT BeIOpaTh OJWH M3
TPEX THUIOB TMOJIYNPOBOJIHUKOBBIX JHOJOB, MapaMeTphl KOTOPHIX TPUBEIICHHI B
tabmurie 13 U MOSICHUTH, HA OCHOBaHHWM Yero cieiaH BbIOOp. HadepTuth cxemy
BRIIPSIMUTENS. [[aHHBIC 1711 CBOETO BapuaHTa B3STh U3 Ta0II. 3.

Tabmnura 3.
Howmep Tune! qnogoB | Po, BT Uo, B Homep Tuner | Po, Bt | Uo, B
BapuaHTa BapuaHTa | JIMOJIOB
1 1214 300 40 6 J218 150 300
J215 1222
J224A J1232b
2 1205 100 150 7 1221 100 40
J217 J214b
J226A 11244
3 J243A 40 250 8 H7T 50 100
H11 J1209
J226A J1304
4 J214A 500 100 9 1242b 120 20
1243 11224
KJ202H 11226
5 J1303 150 20 10 J215 700 50
J215b J242A
J1224 J210
Bamaua  Ned  (Bapmantbl  11-20). CocraBuTh  CcXeMy  OAHO(A3HOIO

OJHOMOJIYTIEPUOAHOTO BBIIPSIMUTEIS, UCTIOJIb30BAB CTAHAAPTHBIE AUObI, TAPAMETPbI
KOTOpBIX mpuBeneHbl B Tabn. 13. MomuocTts notpedburens Po, BT, ¢ HanpskeHuem
nutanust Ug, Bt. TlosicHUTH NOpSAIOK COCTaBI€HUS CXEMbl JUIsl JHOAOB C
MpUBEAEHHBIMY TTapaMeTpaMu. HauepTuth cxemy BeIIpsMUTENS. JJaHHBIE 711 CBOETO
BapUaHTHI B3STh U3 Ta0I. 4.

Tabauna 4.
Howmep Tune! quogoB | Po, BT Uo, B Howmep Tumer | Po, Br | Uy, B
BapHaHTa BapHaHTa | JHMOJIOB
11 J1217 40 250 16 J1233 300 200
12 112156 150 50 17 J1209 20 100
13 J1304 100 50 18 J1244A 200 30
14 J1232b 200 200 19 J226 30 150
15 J1205 60 100 20 KJI202A | 40 10
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Bagaua Ne4 (Bapmantbl 21-30). CocraButh cxeMy 0OaHO(DA3HOTO
JBYXITOJTYIICPUOJHOTO  BBITIPAMUTEISI CO CpeIHeld TOodYkKoW TpaHchopmaropa,
WCIIOJIB30BAB CTaHAAPTHBIC JHUOIBI, MapaMeTpbl KOTOPBHIX MpUBEAeHH B Tabn. 13.
OnpenenuTs TOMYCTUMYIO MOIIIHOCTh MOTPEOUTENS, €CITM 3HAUYCHUS BBITPSIMIICHHOTO
Hanpspkenus: Uo, B. Haueptuth cxemy BoiipsimuTens. [JlaHHbIC UIsl CBOETO BapHaHTa
B3SITh U3 TaOJI. O.

Tabmumna 5.
Homep | Tumer | U, B Homep | Tumst | Uo, B
BapuaHTa | IMOJIOB BapuaHTa | IM0/IOB
21 J218 300 26 J233b 150
22 J7T 80 27 J1214b 50
23 1244 20 28 J244A 30
24 1226 200 29 J205 100
25 J1222 160 30 J215 120

3agaua Ned (Bapmantbl 31-40). TpéxdasHplii  OTHOMOIYIEPUOIHBIH
BBITIPSIMUTEIIb, COOpPaHHBIM MO cxeMe MUTKeBHYA, JOJDKEH MUTATh MOTPEOUTENb
MOCTOSTHHBIM TOKOM. MotHocTh noTpedutens Po, Bt, npu nanpsokenuun Uo, B. s
CXEMBbI BBIPSIMUTENS CJIEAYeT BbIOpATh OJUH U3 TPEX THUIIOB MOIYMPOBOHUKOBBIX
JTMOJ/IOB, TTapaMeTphbl KOTOPBIX HpuBeaeHbl B Tadnuie 13. [loscHUTh, HA OCHOBaHUU
4ero cjenad Beioop. HauepTuts cxeMy BeIpsiMuTeNns. JJaHHbBIE JJIsl CBOETO BapUaHTa
B3ATh U3 TaOIUIIBI 6.

Tabauna 6.
Howmep Tunel Po, Bt | Uy, B Howmep Tuner | Po, Bt | Uy, B
BapHaHTa IIMOI0B BapuaHTa | JIUOJIOB
31 J1224 90 30 36 J1305 100 40
1207 J1302
112146 J1222
32 JI215A 100 400 37 JI243A 600 200
J1234b J1233b
J1218 J1217
33 JI244A 60 80 38 KJI202A | 150 150
7T J1215b
J1210 J1205
34 11232 900 150 39 1123156 400 80
KJ1202H JI242A
11222 11221
35 J1304 200 40 40 11242 500 20
11244 JI226A
J1226 JI224A
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Tabmuma 13.

Tuner lrom, A Uosp, B Tuner lrom, A Uoesp, B
JINOJIOB JINOJIOB
7T 0,3 200 J1231 10 300
J1205 0,4 400 112316 5 300
J1207 0,1 200 11232 10 400
J1209 0,1 400 112326 5 400
J1210 0,1 500 J1233 10 500
J1211 0,1 600 J1233b 5 500
11214 5 100 112346 5 600
JI214A 10 100 J1242 5 100
112146 2 200 JI242A 10 100
J215 5 200 J1242b 2 100
JI215A 10 200 J1243 5 200
112156 2 200 JI243A 10 200
J217 0,1 800 1124356 2 200
J218 0,1 1000 J1244 5 50
J1221 0,4 400 JI244A 10 50
J1222 0,4 600 112446 2 50
11224 5 50 11302 1 200
JI224 A 10 50 J1303 3 150
J1224b 2 50 J1304 3 100
11226 0,3 400 J305 6 50
JI226A 0,3 300 KJI202A 3 50
KJ1202H 1 500
3agaua Nes.

3amgaua 5 (BapuanTsl 1-100). BeimonnuTh apudmerndeckue ASUCTBHS B JIBOMYHON
CUCTEME CYUMCIICHHS M IPOM3BECTH IPOBEPKY, MEPEBENs OTBET W3 JABOWYHOM B

ACCATHUYHYIO CUCTEMY CUUCIICHUS.

JlaHHbIE JUIs1 CBOETO BapraHTa B3sTh U3 Tabm. 14.
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Tabmuma 14.

Howmepa CloXuTh Brruectb YMHOXUTB Paznenuts
BAPHUAHTOB

1 40427 92-55 15x5 84/6

2 37+51 83-30 14x10 63/7

3 53+29 89-44 11x9 85/17
4 66+21 74-37 17x6 117/9
5 49+34 79-22 13x7 90/10
6 58+32 65-30 12x9 125/5
7 73+44 91-28 27X5 70/7

8 51+40 76-33 22XT 77/11
9 63+29 130-87 19x6 143/13
10 34+45 117-37 14x5 130/10
11 49+37 122-50 15x7 90/6
12 71+39 131-60 26X6 119/7
13 53+22 103-40 18x5 126/9
14 69+30 129-70 13x9 70/5
15 54+33 105-31 21x10 91/7
16 51+40 109-38 14x7 78/6
17 62+31 135-76 11x6 115/5
18 79+44 98-33 23x5 140/7
19 91+28 119-62 13x10 102/6
20 83+32 127-55 14x9 95/5
21 67+21 150-81 11x7 180/9
22 43+68 145-66 22X6 70/10
23 59+38 141-70 20x5 162/9
24 65+39 128-75 18x9 130/5
25 80+43 151-76 17x7 143/13
26 74+31 169-73 21x6 140/10
27 57+46 130-57 22x5 98/7
28 59+38 109-46 10x7 132/11
29 81+32 118-65 20x9 108/6
30 69+34 121-56 15x6 171/9
31 83+22 127-48 25x5 91/13
32 73+58 133-68 17x9 135/5
33 76+46 137-71 18x7 99/11
34 51+39 124-81 14x6 150/10
35 55+47 129-66 11x10 138/6
36 61+34 141-58 26x5 156/13
37 73+46 132-57 18x6 189/9
38 84+37 140-69 19x7 200/10
39 66+51 107-58 21x9 145/5
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40 56+45 117-39 15x10 133/7
41 82+40 103-54 27X5 198/9
42 71+60 109-62 30x6 195/13
43 78+53 133-61 20x7 170/10
44 59+49 145-35 17x9 140/5
45 87+22 149-47 15x10 126/7
46 77+30 135-50 28X5 153/9
47 63+52 153-70 23X6 221/13
48 53+31 159-71 21X7 150/5
49 89+25 151-68 17x9 126/14
50 67+38 140-49 18x10 105/7
51 41+28 97-25 29X5 234/13
52 55+49 95-29 25X6 135/9
53 59+40 93-22 23X7 180/10
54 83+71 142-53 19x9 65/5
55 58+31 149-68 23x10 114/6
56 73+56 170-63 20X5 7717
57 70+43 109-88 28X6 171/9
58 87+66 151-29 25X7 110/10
59 71+52 230-97 27X5 84/12
60 50+39 221-53 22X9 210/15
61 45+29 207-130 12x7 168/14
62 77+60 215-94 13x6 135/15
63 89+19 194-41 14x11 75/5
64 82+37 188-45 26X7 120/6
65 78+51 183-59 17x5 14717
66 74+43 170-57 10x6 207/9
67 53+30 197-82 13x11 190/10
68 76+61 162-57 28X7 132/12
69 47+28 140-29 27X6 105/15
70 44+39 192-59 19x5 210/14
71 61+26 175-92 29x9 100/5
72 58+37 147-40 30x7 126/6
73 47+31 185-74 29X6 105/5
74 57+42 193-67 21X5 132/6
75 73452 233-118 30x9 154/7
76 62+39 203-108 17x11 225/9
77 43+35 183-79 29X7 210/10
/8 69+41 172-65 30x6 126/12
79 53+20 195-102 11x5 221/13
80 49+25 167-75 27X9 182/14
81 93+29 133-52 18x11 195/15
82 81+38 146-69 21X7 110/5
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83 88+59 186-89 31x5 150/6
84 70+53 109-51 33x6 161/7
85 83+60 231-75 13x9 90/10
86 45+38 208-53 30x5 168/12
87 65+29 215-76 15x7 156/13
88 52+39 193-57 13x5 154/14
89 79+54 181-79 19x11 90/15
90 56+31 155-92 22x10 156/6
91 71+40 186-55 31x6 175/7
92 69+50 186-61 31x6 175/7
93 57+33 176-45 15x9 117/13
94 74+63 129-58 22X7 108/12
95 71442 137-78 34x6 220/10
96 66+55 148-89 33x5 162/6
97 82+61 153-90 10x9 182/7
98 85+54 164-79 37X5 130/13
99 88+45 171-79 35X7 180/13
100 67+48 160-53 41X6 72/12

Teopernueckuit Bonpoc

OTBeThTE HAa BONIPOC COTJIACHO TAOIUIBI BAPHAHTOB

. OOBsicHUTE IEKTPO(YU3NUECKUE CBOMCTBA MOJIYIIPOBOTHUKOB.
DIIEKTPONPOBOANUMOCTD ITOITYIIPOBOJHUKOB U BIMSHHUE IPUMECEN HA UX
IIPOBOJIMMOCTb.

. O0BsicHuTe 00pa30BaHUE U MPUHIUIT ACHUCTBUS AIEKTPOHHO-ABIPOYHOTO MEPEX0/1a
MTOJIYITIPOBOJHUKOB.

. OOBsICHUTE YCTPOICTBO MOTYIPOBOAHUKOBBIX TUOI0B U IPUHIIUI BBIIPSIMIICHHUS
VMU IIEPEMEHHOTO TOKA.

. Hauepture BoJIbTaMIEPHYIO XapaKTEPUCTUKY MOJYIPOBOJHUKOBOIO IUOJA U
ITOSICHUTE €T0 NTapaMeTphl, IOKA3aB UX HA XapaKTEPUCTHKE.

. O0bscHUTE yCTPONUCTBO OUTIOJISIPHBIX TPAH3UCTOPOB, HA3HAUEHHUE 3JIEKTPOJIOB,
NPUHIUT pabOThl, IPUMEHEHHE.

. Hauepture cxemy 1 0ObSICHUTE YCUITUTENbHBIE CBOWCTBA TPAH3UCTOPA,
BKJTFOUEHHOTO IO CXEME C OOIIUM SMHUTTEPOM.

. HauepTuTe 1 NossCHUTE BXOJAHBIE U BBIXOJHBIE XapPAKTEPUCTUKHU TPAH3ZUCTOPA,
BKJIFOUEHHOT'O 10 cXeMe ¢ 001muM sMutTepoM. Kakue napameTpsl TpaH3ucTopa
MO>KHO ONPEIEIUTh 110 3TUM XapaKTEPUCTUKAM?

. O0bscHUTE YCTPOUCTBO MOJIEBBIX TPAH3UCTOPOB, HA3HAUEHUE DJIEKTPO/IOB,
IPUHIUT paOOTHI.

. OOBsACHUTE YCTPOUCTBO U MPUHITUIT ACHCTBUS MOITYIIPOBOJIHUKOBOTO IIprdopa ¢ 4-
CJIOMHOM CTPYKTYpPOU TUPUCTOPA.
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10. Hauepture CTpyKTYypHYIO CXE€MY BBIIIPSIMUTEIIS IEPEMEHHOT'O TOKA U TIOSICHUTE
Ha3HaueHue e€ cocTaBHbIX yacTeil. [IpuBennTe OCHOBHBIE MapaMeTphbl
BBIIIPSIMUTEIIEH.

11. Haueprture cxemy ynpapiasieMOrO BBIIPSIMUTEINS HA THPUCTOPE U MOSICHUTE
OPUHIMT €€ paboThI.

12. Hauepture cxemy 3JeKTpOHHOTO ycunutens. [losicHuTe Ha3HaueHue
ayIeMeHTOB cxeMbl. [IpuBennTe knaccudukanuio ycuauTenen.

13.  OcHOBHBIE TEXHUUYECKHE MOKA3ATEIN U XapaKTEPUCTUKHU AIEKTPOHHBIX
yeunuteneit. Onpeaenenue kKodGPuimenTa yCuieHusl.

14. Haueptute cxemy 31eKTpOHHOr0 reneparopa tuna RC Ha TpaH3ucrtope,
OOBSICHUTE IPUHLIUI PaOOThI, YKAKUTE HA3HAUCHHUE JIEMEHTOB.

15. Haueprture cxemy LC-reHepaTopa CHHYCOMIaNbHBIX KOJIEOaHUM C
TpaHc(opMaTOpHOI! CBA3BIO Ha TpaH3UucTope. OOBSICHUTE MPUHITUIT PAOOTHI U
HA3HAYEHHE 3JIEMEHTOB CXEMBI.

16. Haueprture cxemy TpaH3UCTOPHOTO MYJIbTUBHOpATOpA U MOSICHUTE MPUHIIUIL €€
paboTel. OTBET MOSICHUTE BPEMEHHBIMU JUarpaMMaMH padoThI.

17. Hauepture cxemy TpaH3UCTOPHOTO MYJILTUBHOpPATOpA MUIO00PAa3HOTO
HanpspkeHuss. OObsCHUTE Ha3HAUYEHUE 3JIEMEHTOB CXEMbl, IPUHIUI pabOThI U
NpUMEHEHUE

18. Hauepture cxemy 3J€KTPOHHO-Ty4€BOI TPYOKH C JIEKTPOCTATUIECKUM
oTKJIOHEeHHEeM Jy4da. OObSICHUTE MPUHIIUI PAOOTHI TPYOKH U €€ XapaKTePUCTHKHU.

19. Haueprture cxemy (OTORIEKTPOHHOIO pelie Ha TPAH3UCTOPE U (HOTOPE3UCTOPE.
OOBbscCHUTE HaA3HAYEHHUE 3JIEMEHTOB CXEMbI U IPUHIUIT PAOOTHI.

20. Haueptute cxemy Tpurrepa Ha Tpan3uctopax. OObSICHUTE MPUHITUIT JCHCTBUS
Y Ha3HAY€HUE AJIIEMEHTOB cXxeMbl. OTBET MOsSICHUTE BPEMEHHBIMU TpadukamMu
paboThI TpUTTEpA.

21. OObsAcHUTE MOHATHUE JIOTUYECKUX 37eMeHTOB DIIBM, peanusyrommux QyHkunu
N, NJIN, HE. [IpuBeaute cXxeMbl 3TUX 3JIEMEHTOB Ha JUOJIaX U TPAH3UCTOpPax.

22.  OOBsICHUTE TPUHIUN ACUCTBUS U TIOSICHUTE OCHOBHBIE MTapaMETpPhI
ANEKTPOHHBIX pene. UeM OTIIMYaroTCs 3JIEKTPOHHBIE peJie OT
AIEKTPOMEXAaHUYECKUX ?

23. OOBSICHUTE YCTPOMCTBO TOYEUHBIX U IJIOCKOCTHBIX MOJIYIPOBOTHUKOBBIX
JTMOJIOB. YKaXXUTE OTINYUE B UX PUMEHEHUH.

24. HauepTHTe 4acCTOTHYIO U aMIUTMUTYAHYIO XapaKTEPUCTHKH 3JIEKTPOHHOTO
yewiurtensi. OObsICHUTE, KAaKUE MapaMeTpbl YCUITUTEIIS ONPEAEIISIOTCS 10 STUM
XapaKTepUCTUKAM.

25. OOBscHUTE TIPOIIECC OTKIOHECHHS M (POKYCHPOBKH JIEKTPOHHOTO JIy4a B
AIIEKTPOHHO-TTY4E€BOM TPYyOKe.

26. OnuiuTe pa3iaudHbIe BUJbI JIEKTPOHHON YMUCCUH U MIPUBEIUTE MPUMEPHI KX
UCIIOJIb30BAaHUS B PA3JIMYHBIX JIEKTPOHHBIX IPUOOpax.

27. HauepTute cxemy ABYXKaCKaJHOTO YCHJIMTENS HANPSXKEHUS HA TPaH3UCTOpax.
OObscHUTE Ha3HAYCHHE DJIEMEHTOB U MPUHLIHM €€ paboTHhI.

28. HauepTHTe CTPYKTYpHYIO CXeMYy OUIIOIIPHOTO TPaH3UCTOpa TUIIA P-TI-P C
UCTOYHUKAMU MUTAHUS U TIOSICHUTE MPUHLIUII €70 pabOTHI.
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29. HaueptuTte Tpu cXxembl BKIIOYEHHS TpaH3UCTOpa: ¢ oOmiel da3oi, o0mum
OMHUTTEPOM U OOIIMM KOJUIEKTOpOM. [losICHUTE UX OTIWYHSI U JJaiiTe Ope/IeICHHE
K03 (PULIMEHTY ONpeIeTUTENS.

30. HauepTtuTte CTpYKTYpHYIO CXEMY THPUCTOpA (HE 3alMPaeMOro TPaH3UCTOpa) €
MCTOYHHUKAMU MTUTAHUS U €T0 BOJIbTAMIIEPHYIO XapakTepucTuKy. OObsicHUTE
MPUHIUI PabOTH THPUCTOPA U €T0 TPUMEHEHHE.

31. OOwsacuaure yctpoicTBo dhoTomuoaa u pororpansucropa. Haueprure cxemy nx
BKJIFOUEHHUSI U TIOSICHUTE IPUHIUTT PAOOTHI.

32. OOBsACHUTE OCHOBHBIE XapaKTEPUCTUKH AJIEKTPOHHBIX ycunurenel. Kak
OTpeaAenuTh K03 (PUIIMEHT yCUJICHHs] B OTHOCUTEIBHBIX €IMHUIAX U B
nenuobenax? [IpuBeaure yncaoBoi mpuMep.

33. HauepTute BXOJHBIE U BHIXOJIHBIE XapAKTEPUCTUKU OUTIOISIPHOTO TPAH3UCTOPA
U O0BSICHHUTE, KaK ONPEICIUTh IO HUM CTaTHYECKHE MapaMeTphl TPAH3UCTOPA.

34. Onumwure CTpOSHHE MOIYIPOBOAHUKOB, TPUBEAUTE X ANEKTPUUECKUE
coiicTBa. [losgcuure Ppuznyeckuii CMbICT MPOXOKIACHUS IEKTPUUECKOTO TOKA B
MOJTYTIPOBOTHUKAX.

35. HauepTtute CTpYKTYpHYIO CXeMY HOJTYIPOBOIHUKOBOTO U0/ C
MOJKJIIOYEHUEM K UCTOYHUKY IMUTAHUS U OOBSICHUTE MPUHIINI ISHCTBUS P-TI
nepexo/a.

36. OObsAcHHUTE HA3HAYCHHE U YKAKUTE TUIHI (UIBTPOB B CXEMaX BBITIPSIMUTENCH
nepemMeHHoro Toka. [IpuBenure rpaduku BEITPSIMICHHOTO HAMPSKEHUS C
bunbTpaMu u 6e3 HUX.

37. OOwscHHUTE pabOTy TPAaH3UCTOPA B KIFOUEBOM PEKUME — KaK OECKOHTAKTHOTO
MEPEKIII0YATEILHOTO YCTPOUCTBA (pelie).

38. Haueptute ycioBHbIe 0003HaueHus ¢hoTope3uctopa, GoToauoa u
doroTpanzucropa. OOBACHUTE UX YCTPOUCTBO, MPUHITU ICHCTBUS U OTIIMYHS B
pabore.

39. Haueptute cxeMy 1 00BSICHUTE IPUHITUT paOOTHl YCHIIUTENS HA TPAH3UCTOPE
1o cxeme ¢ obiei 6a3oil.

40. Hageprtute cxemy JUIsl CHATUS XapaKTEPUCTUK MOIYITPOBOJHHUKOBOTO
cTaOmIM3aTopa HalpsHKeHHsI, 00bICHUTE HA3HAUYEHUE HJIEMEHTOB CXEMbl U
MOPSJIOK BBITIOJIHEHUSI pabOThI IPU CHATHH XapaKTEPUCTHK.

41. OObsgcHHUTE Ha3HAYCHHUE U YKAKHUTE TUIbI (PUIBTPOB B CXEMaX BBINPSIMUTENEH
nepeMeHHoro Toka. [IpuBenuTe rpaduku BEIIPSIMIICHHOTO HAMIPSHKEHUS C
bunbTpaMu u 6€3 HUX.

42.  OOBsSICHUTE MPEUMYIIECTBA U HEAOCTATKHU MOIYIIPOBOTHIUKOBBIX MPHUOOPOB 11O
CPaBHEHHIO C AJIEKTPOHHBIMU JIAMITAMH.

43. Hayeprute CTpYKTYpHYIO CXeMY OMIOJISPHOIO U MOJEBOrO TPAH3UCTOPOB U
OOBSICHUTE pa3jiNuus B UX YCTPOUCTBE U paboTe.

29



4. Meroan4yeckne yKa3aHusl M0 BbINOJHEHUI0 KOHTPOJbLHOH padoThI

MeToanueckue yKa3aHusi K pelieHuIo 3aaaum 1

Pemenue 3amaun tpedyer 3HaHUM 3akoHa OMa Il BceM 1enu U €€ y4acTKOB,
3akoHOB Kupxroda, meToauku onpeaeneHusi 5KBUBAJICHTHOTO COMPOTUBIICHHUS LIETIH
IIPY CMELIAHHOM COEAUHEHUH PE3UCTOPOB, & TAKKE YMEHUS BBIYMCIIUTH MOLIHOCTD U
paboty anekTpuueckoro toka. CoaepkaHus 3alady U CXEMbl IeNed NMPUBEICHbI B
yCIIOBUH, a JaHHble K HUM — B Tabnuie 1. Ilepen pemeHuem 3agadum pacCMOTPUTE
TUIIOBOM mipuMep 1.

IIpumep 1. g cxempl, NPUBECAEHHONW HA PHUCYHKE-a), OINPEIAECITUTh
SKBUBAJICHTHOE CONPOTHUBIIEHHE LIENMH RAD M TOKH B KaXKJIOM DPE3UCTOPE, a TAKKE
pacxo/1 AMEKTPOIHEPTUU LENBIO 3a § 4acOoB pabOTHI.
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Pemenne. 3amaya OTHOCUTCS K TE€ME «DJICKTPUYECKUE MU MOCTOSHHOTO
ToKay. [IpoBOAMM TIO3TAIMTHOE pPEIICHHE, PEIBAPUTEIHFHO 0003HAYUB CTPEITKON TOK B
KKJIOM PE3UCTOPE; MHIACKC TOKA JOJDKCH COOTBETCTBOBATH HOMEPY PE3HCTOPA, IO
KOTOPOMY OH ITPOXOTUT.

1. Onpenensem oOliee CONPOTUBICHUE pa3BeTBICHUs Rcp, Y4YuThIBas, YTO
pe3ucTtopbl R3 u R4 coeqrHeHbI OCIe10BaTEILHO MEXKTY CO00i, a C pe3UCTOPOM
RS — nmapannenbHo:

Rcp=(R3+R4)*Rs/(R3+R4+Rs)=(10+5)*10/(10+5+10)=6 Om (pucyHox 0).

2. Ompepernsiem 00111ee COMPOTUBICHUE IIETTH OTHOCUTENBHO BBOA0B CE. Pe3nctopsl
Rcp 1 Rz BKJIIOUEHBI MTapasuienbHO,
no3toMy Rce-Rep*R2/(Rep+R2) =6*3/(6+3) =2 Om (pucyHOK B).

3. Haxomum 5KkBUBaJ€HTHOE COMPOTHUBIICHUE BCEH IICTIH:

Rag=R1+Rce=8+2=10 Om (pucyHox r).

4. OmnpepensieM TOKH B pe3ucTopax Ienu. Tak kak HanpsokeHue Uas MpHIIOKEHO KO
Bceit nenu, a Rag=10 Owm, To corytacHo 3akony Oma:
l1=Uas/Ras=150/10=15 A.
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Buumanue! Henb3s nocnennioo ¢opmyny nucath B Buay l1=Uas/R1, Tak kak Uas
MIPUIJIOKEHO KO BCEH 11eMH, a He K yJacTky Ri.
Jnst onpenenenus Toka |2 HaxoAuM HampspkeHue Ha pesuctope Ro, T.e. Uck.
OueBuano, Uce Menbiie Uag Ha moTepro HamnpspkeHus B pesucrope Ri, T.e.
Uce=Uag-11*R1=150-15*8=30 B.
Torma 1>=Uce/R>=30/3=10 A. Tak kax Uce=Ucp, TO MOXHO OIpeaeanuTh TOKH |34
u ls;
I3, 2=Ucp/ (Rs+R4) =30/ (10+5) =2 A; 15=Ucp/Rs=30/10=3 A.
Ha ocHoBanuu nepBoro 3akoHa Kupxroda, 3amucano mis y3na C, mpoBepuM
MPaBUIBHOCTh ONPEJICTIECHUS TOKOB:
[1=l2+13 4+15, T.€. 15=10+2+3=15 A.

5. Pacxop sHeprum 1enbto 3a BOCEMb YacOB paOOTHI:

W=Pt=Uap*l1*t=150*15*8=18000 Bt*4y=18 xkB1*y

Ilycte B cxeme mpumepa | H3BECTHBI CONPOTHUBIIEHUS BCEX PE3UCTOPOB, a
BMecTo HanpsbkeHust Uas 3aaH oAMH M3 TOKOB, Hampumep, 1:=2 A. Haiitu
octanbHbie TOkH U HanpsukeHue Uas. 3Has |2 onpenensem Uce=1,*R,=2*3=7 B.
Tak xak Uce=Ucp, TO
I3.4=Ucp/(R3+R4)=6/(10+5)=0,4 A;
Is=Ucp/Rs=6/10=0.6 A.

Ha ocnoBanuu nepsoro 3akona Kupxroda l1=l>+134+1s=2+0,1+0,6=3 A. Torna
Uag=Uce+l1*R1=6+3*8=30 B.

[Ipu pacrnaBnenuun npenoxpanurens [Ips pesuctop Rs Beikitoyaercs, u cxema
MIPUHUMAET BUJ MOKAa3aHHBIN HA PUCYHKE 1)
Briuncinisiem 3KBUBaJIEHTHOE COPOTUBIICHUE CXEMBI:

R’as=R1|(R3+R4)*R2/(Rs+R4s+R2)=8+(10+5)*3/(10+5+3)=10,5 Owm.

Tak kak HanpsokeHne Uas ocTa€rcss HEM3MEHHBIM, HaxoIWM  TOK
1=Uas/R’a8=150.10,5=14,28 A.
Hampsokenne Uce=Uags-11*R1=150-14,28*8=35,37 B,
TOTa ONPEAEISIEM TOKH:

I2=Uce/R2=35.37/3=11,9 A; I3, 4=Uce/Rs,4=35.75/ (10+5) =2.38 A.

Cymma 3TuX TOKOB paBHa TOKy l1: 11,9+2,38=14,28 A.

MeTtoanyeckue ykazaHus K pemenuio 3aaa4u 2(sapuantbl 01-50)

Orta 3a/71a4ya OTHOCHUTCS K HEPA3BETBIICHHBIM LIEMSAM IepeMeHHOro Toka. llepen eé
pElIeHHeM M3yduTe maTtepuan TeMbl 1.1, 03HaKOMBTECh C METOAMKOW IMOCTPOECHMS
BEKTOPHBIX AMarpaMM, pazdoepure pelieHue npumepa 2.
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IIpumep 2. Hepa3BeTBieHHass LieNb NEPEMEHHOIO TOKA COAEPKHUT KaTYyIIKY C
aKTUBHBIM comnpoTuBieHueM Rk=3 OM u uHaykTUBHBIM X =12 OM, akKkTHBHOE
conpotuBienne R=5 OM u KoHAeHCaTOp ¢ CONPOTUBIEHUEM Xc=6 OM (pucyHok a). K
uenu npuioxeno Hanpsikenue U=100 B (nelictByromiee 3HaueHue). Onpenenuts: 1)
MIOJIHOE COINPOTHUBIICHHE LIENHU; 2) TOK; 3) KOIPPUIMEHT MOIIHOCTH; 4) aKTUBHYIO,
PEaKTUBHYIO U MOJHYI0 MOIIHOCTH; 5) HAaNpsKEHHE Ha KaXJIOM COINPOTHUBIICHHH.
Haueptuth B Macmtabe BEKTOPHYIO AHarpamMmy LEmu.

Pemenne: 1. OnpenenseM MojHOE COMPOTUBIICHUE LICTIH:
Z=(Rr+R)Z+ X, —x)2=+/(3+5)2+12—6)%2 =10 Om.
2. OnpenieniieM TOK LeTH

1=U/Z-100/10=10 A

3. Haxogum ko3¢ ¢uureHT MomHocTy 1enu. Bo m30exaHue nmorepu 3Haka yria
(kocuHyC-(yHKIMS Y€THAS) OTIpeiesieM

Sin ¢ /sin ¢ = (X-Xc)/Z= (12-6)/10=0.6; ¢ =36°50’. Ilo Ttabmumam bpaauca
onpenesnseM KodhPUIMEHT MOITHOCTH
Cos ¢ =c0s36°50°=0.8.

2040 60 80 100B
0 2 4 6 8 10A

Pucynku — a, 0, B.

4. Onpez[eﬂﬂeM AKTUBHYIO, PCAKTUBHYIO U ITOJIHYIO MOIIIHOCTH L CIIN:
P=U*T*cos ¢ =100*10*0.8=800 Bt mm1 P=IRx+R)
Q=I3(X1-Xc)=10%(12-6)=600 ap mm1 Q=U*I*sin ¢=1000*10*0,6=600 Bap
S=U*I1=100*10=1000 B*A w1 S=,/P2 + Q2 = +/800% + 6002 = 1000 B * A

5. OnpenensieM nageHUsl HAIIPSKEHUS HA CONPOTUBIICHUSIX LIETIN:
Urk=10*3=30 B
UL=1*X=10*12=120 B
Ur=1*R=10*5=50 B
Uc=1*Xc=10*6=60 B

[TocTpoenne BEKTOpPHOU AMarpaMMbl HAYWMHAEM C BBIOOpA MaciiTraba TOKa U
HanpspKeHUs. 3a1aéMcs MacIITaboM IO TOKY:
B 1 cM — 2,0 A u Macmrabom 1o Hamnpsbkenuto: B 1 cm 20 B (pucyHok 0).
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[TocTpoeHne BEKTOpHOW AMarpaMMbl (PUCYHOK B) HauMHAaeM C BEKTOpa TOKa,
KOTOPBIN OTKJIaJbIBAEM 110 rOpu30HTaNu B Maciitade 10A/2A/cmM=5cm.

Brnons BekTOopa TOKa OTKJIaABIBAEM BEKTOPHI MMQJCHUN HAIPSHKCHHS Ha
aKTUBHBIX conpoTuBIeHUIX Urk 1 Up:
30B/20B/cM=2,5 cm.

N3 konma Bektopa Ur OTKIaAbIBaEM B CTOPOHY OMEPEKEHHS BEKTOpa TOKA Ha
90° Bextop maaeHus HamnpskeHus UL HA MHAYKTUBHOM COMNPOTUBJICHUU UIMHOU
120B/20B/cm=6 cm. U3 koHna BekTopa UL OTKIIabIBa€M B CTOPOHY OTCTaBaHUS OT
BEKTOpa Toka Ha 90° BEKTOp MaJieHHUs] HaIpsHKeHUs Ha KoHaeHcartope Uc mnuHoi
60B/20B/cMm=3 cm. I'eomeTpuueckas cymma BeKTopoB Urk, UL, Ur, Uc paBHO nosHOMY
HaANPSHKEHUIO, TPUIIOKEHHOMY K LIETIH.

Meroanueckue ykazaHus K pelieHUIo 3a1a4u 3

3agadu 3TOU Pyl OTHOCSTCA K TEME « DJIEKTPUUECKHUE MAITUHBI IEPEMEHHOTO
Tokay. JlJis uxX pemieHuss HeoOXOAMMO 3HATh YCTPONCTBO W MPUHIIMI JIEHCTBUSA
ACHHXPOHHOTO JIBUTaTels C KOPOTKO3aMKHYTHIM U (ha3HBIM POTOPOM U 3aBUCUMOCTH
MEXY JIEKTPUUECKUMH BEIUYMHAMHU, XapaKTEePU3YIOLIUMH €T0 PadoTy.
HeobxommmMo 03HAKOMHUTBCS C PSAIOM BO3MOXKHBIX CHHXPOHHBIX YacTOT BPAIICHUS
MarHUTHOTO IOTOKa NpH vactore Toka S0Im: 3000, 1500, 1000, 750, 600 mun?
(6mmxaiimas k 980 MuH™ U3 pAa CUHXPOHHBIX YaCTOT BPAIIEHHS) M MOXKHO Cpasy
OTIPEICTTUTH CKOJIBKEHHUE, JaKe HE 3Hasl Yrciia map moirocoB: S=(N1-n2) /n1=(1000-980)
/1000=0,02.

B nHacTosiiiee BpeMsi pOMBIIUICHHOCTh BBIITYCKA€T aCHHXPOHHBIC JABUTATEIU
cepun 4A wmomHocthio oT 0,06 1o 400 kBt (Ttabmuma 20). OOGo3HaueHHE TUIIA
nBUTaTens pacimudpoBbIBaeTCS Tak: A — aCHHXPOHHBIN; 4 - HOMep cepun; X —
aTIOMHHUEBAsT 000JI0YKa W YyTYHHBIE HIUTHI (OTCYTCTBHE OYyKBBI X O3HAyaeT, 4yTO
KOPITyC MOJIHOCTBIO BBIMIOJIHEH W3 YyryHa); B — nBurarens BCTpOEeH B 000PYI0BAHHUE;
H — ucnonnenue 3ammménnoe 1P23; mis 3akpeiTeix aBurateneit ucnonnenue P44
OykBel H wHer; P — nBuratenb C TOBBIIMIEHHBIM IYCKOBBIM MoMeHTOM; C —
CEJIbCKOXO35MCTBEHHOTO Ha3HaueHus; Ludpa mnocine OyKBEHHOro 0O0O03HAaYeHUs
MOKA3bIBa€T BBICOTY OCH BpaimieHus B MM; OykBel S,M,L mocne mmdp mparor
YCTAaHOBOYHBIE pa3Mepbl MO JUIMHE Kopmyca(S — camasi KopoTkas ctaHuHa; M —
npoMmexxyTouHas; L — camas jyinHHas); nudpa nocie ycTaHOBOYHOTO pa3Mepa — YUCIIo
HOJIFOCOB; Y — KIMMAaTHYE€CKOE UCIIOJIHEHHE (IJ11 YMEPEHHOI0 KJIMMAaTa); MOCIeIHss
ugpa moka3bIBaeT KaTeroputo pazmenienus (1- st paboThl Ha OTKPHITOM BO31yXe, 3
JUISL  3aKpBITBIX  HEOTAIUIMBAaE€MbIX  TMOMelleHui). B 0003HaueHWHW  THUIIOB
JIBYXCKOPOCTHBIX JBUTAaTEJIE MOCJIE YCTAaHOBIEHHOTO pa3Mepa yKa3bIBalOT 4Yepes
npoOb 00a ymcia monrocoB, Hanpumep, 4A160M8/4Y 3. 3neck 8 u 4 03HAYAIOT, YTO
0oOMOTKH CTaTOpa MOTYT IMEpEKIIoYaThCsl TaK, YTO B JBUTaTese oOpasyroTcs 8 u 4
HoJIroCA.
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Ipumep 1. PacmudpoBats ycinoBHoe obo3naueHue nsuratens 4AP180M4VY3. Oto
JIBUTATEh YETBEPTON CEpUM, ACHHXPOHHBIN, C MOBBIIICHHBIM ITyCKOBBIM MOMEHTOM,
KOPIyC TOJIHOCThIO UYT'YHHBIM (HET OykBbI X), BbICOTa OCH BpaieHus 180 mw;
pasmepsl Kopmyca 1o JuiMHE M(IpOMEKYTOUHBIM) UYETHIPEXIOJIOCHBIM  Jid
YMEPEHHOTO KJIIMMAaTa, TPEThsI KATEropus pa3MELICHUs.

Ipumep 2. Tpéxdazupiii aCHHXPOHHBIN TBUTATENh C KOPOTKO3aMKHYTHIM POTOPOM
tuna 4A25054Y 3 uMeer HoMUHANIBHBIC NaHHBIE (Tadnuia 20): MOITHOCTh Puow=75
kBT, nHanpsokenue Uuow =380 B; uactora Bpamenus poropa N2 =1480 mun; KITJI
Nuon=0.93; xo3ppunment momHocTH CoOSPron=0,87; KpaTHOCTb IYCKOBOTO TOKa
lnyed lnov=7,5; KpaTHOCTH MMyCKOBOTO MOMEHTA Myax/Muow =2,2. UacToTa TOKa B ceTu f1
= 50T

Onpenenuth: 1) norpebisieMyr0 MOIIHOCTb, 2) HOMHUHAJIbHBIA, MYCKOBOW U
MaKCUMAaJlbHbIi MOMEHTBI, 3) HOMHUHAJbHBIA M IMYyCKOBOW TOKH; 4) HOMHHAJIbHOE
CKOJIBKEHHE; 5) CyMMapHbIe IOTEpH B ABUTATEINE; 6) 4aCTOTY TOKa B POTOPE.

Pemenne. 1. MomHoCTh, TOoTpediIsseMast U3 CETH:
P1=Puow/Muon=75/0.93=80.6 kBT.
2. HomuHanbHBIH MOMEHT, pa3BUBAEMbIN ABUTATEIIEM:
M=9550Pon/N2=9550*75|1480=484 Hwm.
3. IlyckoBo# u MaKCUMaJIbHBI MOMEHTHI:
Muyei=1,2Muon=1,2%484=581 H*M; Muyax=2,2*484=1064.8 Hm.
4. HomMuHanbHBINA U MyCKOBOU TOKHU:
liow=P0n1000/ (v3U ko NuonCOSPron) =75*1000/1.73*380%0.93%0,87)=141 A;
liyex=7.5luon=7.5luon=7.5*141=1057.5 A.
5. HoMuHanbHOE CKOIBKECHUE:
Suov= (N1-n2)/n1= (1500-1480)/1500=0,013.
6. CymmapHbIe IOTEpHU B JBUTATEIIC:
>p=P1-Pyon=90.6-75=5.6 kBT.
7. YacrtoTa TOKa B pOoTOpE:
Fo=f15=50*0.013=0.65 I'L.

MeToanuyeckue ykazaHus K pelieHuIo 3aj1a4u 4

3aiada 4 OTHOCUTCS K PacUETy BBIMPAMUTENEH IEPEMEHHOIO TOKA, COOpPaHHBIX
Ha TOJIYIPOBOJHUKOBBIX auojax. [logoOHBIE CXeMbl MIMPOKO MPUMEHSIOTCS Ha
Pa3IUYHBIX DJEKTPOHHBIX YCTpOMCTBax M mpuoOopax. [lpu pemenun 3amay ciemayer
MIOMHUTb, YTO OCHOBHBIMU IapaMeTpaMH IOJYIPOBOJHUKOBBIX JIUOJIOB SIBJISIIOTCS
JOIYCTUMBIH TOK |zon., HA KOTOPBIN pacCUNTaH TaHHBIN 1101, 1 00paTHOE HANPSHKEHUE
Uoep., BEIZIEPKUBAEMOE JTHOJIOM O€3 Mpo00s B HEMPOBOISAIINN ITEPUO/T.

OOBIYHO TIPU COCTABJICHUH PEATbHOM CXEMbl BBIIPSIMUTENS 33Jal0TCA 3HAUCHUE
MoIIHocTH notpedutens Po, BT, monydaromiero nuranue ot JaHHOTO BBIIPSIMUTENS, U
BeIIpsIMIICHHBIM  Hanpspkeanem Uo, B, mpu kotopom pabotaer mnoTpedUTEnb
MOCTOSIHHOTO Toka. OTCIOJa HETPYAHO ompeneauTh Tok mnorpedutens lo=Po/Uo.
CpaBHuUBas TOK MTOTPEOUTEISI C JOMYCTUMBIM TOKOM JTUOAA | 0. BHIOUPAIOT TUOBI JJISI
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cxeM Beimpamutensa. ClienyeT yuecTb, 4yTo i OJHO(PA3HOTO OJHOIMOIYIIEPUOTHOTO
BBINIPSIMUTEIIST TOK Yepe3 JHOJ PaBeH TOKY MOTPEOUTEINs, T. €. CIASAyeT COOII0IaTh
ycioBue lpon> lo. s onHodasHOW JBYXMONYNEPUOAHOM M MOCTOBOM CXEM
BBITIPSIMJICHHSI TOK 4Yepe3 JIMOJ PaBEH MOJOBUHE TOKA MOTPEeOUTENs, T. €. CIeayeT
coomonare ycinoBue lon>0,5 lo. s omgHOmomymepuomHoro TpéxdazHoro
BBITIPSIMUTEIIS TOK Yepe3 JUOJT COCTABIISACT TPETh TOKA TOTPEOUTEIIS, CIICIOBATEIHHO,
Heo0X0uMO YTOOBI on>1/3 lo.

Hampsixenue, nedicTByroliee Ha auoj B HempoBoAsamuil nepuol Uosy. Takxe
3aBUCHUT OT TOW CXEMBbI BBIIPSIMIICHHS, KOTOPAsl IPUMEHSIETCS B KOHKPETHOM CiTydJae.
Tak, 111  omHO(MA3HOTO  OMHOMOJNYNEPHUOTHOTO W JIBYXIIOJIYIIEPHUOIHOTO
Beinpsimutenied Up=3,14 Uo, 1 ogHodazHoro MmoctoBoro Beimpsmutess Up=1,57 Uo,
a g Tpéxdasznoro omHomomymnepuogHoro Up=2,1Uo. Ilpum BwIOOpe nuona,
CJeA0BaTeNbHO, TOKHO coOmonatbes yenoBue Uosp.> Ub.

PaccMmoTpum nmpuMepsl Ha COCTABICHUE CXEM BBITIPSIMUTETIECH.

Ipumep 1. CocraButh cxemy 0AHO(GA3HOTO MOCTOBOTO BBINIPSIMUTENSI UCIIOJIH30BaB
oauH u3 4eThipéx muomnon: 1218, 1222, K/1202H, /1215b. MontHocTh OTpeOHnTEIIs
P,=300 BT, nanpsxenue notpedutens U,=200B.

Pemenue.
1. BrimuceiBaem u3 Tabmuiibl 13 mapaMeTpsl yKa3aHHBIX UOJOB U 3aIMCHIBAEM UX
B TaOIHITY:
Tunbl lion, A Uosp, B Tunsl Lion, A Uosp, B
JIOJIOB JINOJIOB
J218 0,1 1000 KJI202H 1 500
J1222 0,4 600 J1215b 2 200

2. Omnpenenmnm Tok otpedutens lo=Po/U,=300/200=1,5A.

3. Haxoaum HamnpsixeHue, IEMCTBYIONMIEE HA U0/ B HEMPOBOISAIINN MIEPUOL IS
MOCTOBOM cxembl Beinpsimutenst Up=1,57, Uo=1,57*200=314B.

4, Bei6upaem muon u3 ycnoBus lyon>0,510>0,5%1,5>0,75A, Uosp>Up>314B. OTum
ycioBusaM yaosieTBopsieT auoa KJA202H: 1,0—=1,0>0,75A; Uosp=500>314B.

Huonst 1218 u /1222 ynosnerBopstoT HanpsikeHuto (1000 u 600 6ombiie 314B), Ho
HE moaxojat no ponmyctumomy Toky (0,1 m 0,4 meHbiue
0,75 A). Huom JI215b, ©HaoO0OpoT, IOIXOJUT IIO
nonyctumMomy TOky(2>0,75 A), HO HE NOAXOIUT IO
obpatHoMy HanpspkeHuo (200<314B).

o. CocraBiisieM CXeMy MOCTOBOI'O  BBIIPSIMUTENS
(puc.1). B o910l cxeme Kaxabli M3 [OHOJOB HMMEET
napametpsl auoaa KI202H: lon=1A;
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Ipumep 2. /5151 nuTaHus NOCTOSIHHBIM TOKOM MOTpeOUTENs MOIIHOCTBIO Po=250 Br,
npu Hanpsbkennn Uo,=100B, HeoOxoaumo coOpaTh cxeMy 0JHO(a3HOTro
JIBYXIIOJTYTIEPUOTHOTO BBITIPSIMUTEINS CO CpeHEN TOUKOM TpaHcdopmaTopa,
MCII0JIb30BaB CTaHAApTHBIE A0 b THTA [[2436.

Pemenwue.

1. BemuceiBaeM u3 tabimibel 13 mapametpsl aunoaa: Lor—=2A; Uoop=200B.

2. Onpenensiem Tok motpedurens: 1=P./Uo=250/100=2,5A.

3. Onpenensem HanpsiKEHUE, IEUCTBYIOIIEE HA U0 B HEIIPOBOASIIINMN EPUOI:
Up=3,14U,=3,14*100=314B.

4. ITposepsiem auoa 1o napamerpam lzon 1 Uogp.

5. Iy TaHHOM cXeMBbl AUO/I I0JKEH YIOBIETBOPSATDH YCIOBUSM:

Uosp™> Ub 11 lon > 0,51.

B nanHoMm cityyae nepBoe ycioBHUE HE

coobmoaaetcs (200<314), 1. e. Uosp< Up;

BTOpoe BhinoJHsgetcs (0,51,=0,5-

2,5=1,25=2A). ‘I

VDI

6. CocTaBisieM cXeMy BBITIPSIMHUTEIS.
UtoO0k1 BeIMONHIOCH YeioBUe Uosp>U,
HEOO0XO0MMO JIBa TIUO/1a COCAUHUTD
MOCJICI0BATEIHFHO, TOT/AA
Uosp=200*2=400>314B. TlonHas cxema VD2
BBITIPSIMUTEIIS TIPUBEICHA HA PHC. 2

puc. 2

Ipumep 3. [ nutanusi MOCTOSIHHBIM TOKOM MOTpeOuTenst MouHocThio Po=300BT,
npu  HampsbkeHuun  Uo,=20B, HeoOxomuMo coOpath cxemy  oxHOGA3HOTO
OJIHOTIOJTYTIEPUOTHOTO BBITIPSIMUTEIIS, UCTIOJIB30BaB UMEIOIIMECS CTAaHAPTHBIE TUOIbI
JI242A.

Pemenne.

1. BeimuceiBaem u3 1a0:. 13 mapamerpst quoaa: lon=10A; Uosp=100B.

2. Onpenensem Tok notpeourens: l.=P./U;=300/20=15A.

3. OmpenensieM HanpspKeHUE, JEHCTBYIONIEE HA TUOJ B HEMPOBOMAILIUN TMEPHO:
Up=3,14U,=3,14*20=63B.

4. TIposepsiem auoxa 1o napamerpam lyon 1 Uosp. st MaHHOM A
CXEMBI THOJI JOJDKEH YAOBICTBOPATEH YCIOBUIM Uosp> Up 1
lor>lo. B nganHOM  ciywae  BTOpO€  yCJIOBHE  HE =T,
coomomaetcsa(10<15A), 1. e. Uop< Up; mepBoe yciaoBue "

>
BeinostHsieTcs (100>63B). VDI 2 VDo

5. CoctaBisieM cxeMmy BBIIPSAMHATENISA. UTOOBI BBITOIHSIOCH
ycinoBue  lpon>lo, HeoOXoammo nBa  AMOIAa  COSAMHUTH LQ
napaienbHo, Torjaa lmon =10*2=20>15A. Tlomnas cxema — |
BBITIPSIMUTEIIS IPUBEJICHA Ha pUC. 3.
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Ipumep 4. /I coctaBiaeHus cxembl TPEXGHA3HOTO BHIIPSAMUTENS HA TPEX JHOJAX
3ajadbl quoAnl J1243. BreimpsiMutenbs JODKEH nuTaTh mnotpedutens ¢ Uo,=150B.
OnpenenuTs TOMYCTUMYIO MOIIMHOCTh TOTPEOUTENST ©  TOSCHUTH  IMOPSIOK
COCTaBJICHUS CXEMbI BBIPSIMHUTEIIS.

Pemenue.

1. BeimuceiBaem u3 tadu. 13 mapametrpst quona: lon=5A; Uoop=200B.

2. OmpezieniieM  JOMYCTUMYIO — MOITHOCTh — motpebutens. [Jus  Tpéxdaznoro
BoIIPAMUTENS  |on=1/3lo, T.€. P0=3Uolr=3*150%5=2250BT. CremoBarenbHo s
JAHHOTO BbINpsiMuTenist Po>2250BT. )
3.  Omnpenensem HAIIPSKCHHE, 2 B <
JECHCTBYIOIIECE Ha JUO]T B HEPOBOISIIIHMA

nepuoa: Up=2,1U,=2,1*150=315B.

4, CocraBisieM cXeMy BBITIPSIMUTEIIS.

[TpoBepsiem auoa o yciiouio. B nanHOM 3

clrydae 3TO yCJIOBHE HE
BbINoNHAETCA(200<315B). YtoObl 3TO
YCJOBHE BBIMOIHSIOCH, HEOOXOIUMO B
Ka)XJOM IIIede BBIIPSMMTENS [Ba IUOa XY N 3z
COEIUHHUTHL IIOCIENOBATENILHO, TOI/a
Uospy=200%2=400B, 400>315B. Ionuas ¥ ¥ ¥

vD, [ vD,[ VD,
cXeMa BBIIPSIMHTENS IPUBEIEHA Ha
puc.4.

puc.4

Metoanuyeckue ykazaHus K pelIeHUIO 321a4M 5

B sT01i 3a7aue He0OX0IMMO BBITIOJIHUTE apu(PMETHUECKUE ONEPALNU C ABOUIHBIMU
YHCJIaMH, KOTOPbIE UCTIONIB3YIOTCS Tipu padote DIIBM. XapakTtepHoil 0COOEHHOCTHIO
JIBOMYHOM CUCTEMBI CUMCIIEHUS SIBIISETCA TO, UTO apu(pMeTHUecKue NeUCcTBUS B HEN
OYEHb MPOCTBHI.

[Tpu c0KeHUU TBOUYHBIX YUCEI MOJB3YIOTCA CieayrommM mpasmiom 0+0=0,
0+1=1, 1+0=1, 1+1=10(aBa).

[Ipu crnoxkeHUU HEOOXOIMMO YYUTHIBATh, UTO 1+1 Ma0T HYJIb B JaHHOM pa3psijie u
€AMHUILY IEPEHOCcA B CIAETYIOMIMI pa3psl.

Ipumep 1. CnoxuTh B JBOMYHOM cucTteme uncia 38 u 28.

1. TlepeBoaum naHHBIE YKCIIa B IBOUYHYIO cucTtemy. JlJisi mepeBoa yncen u3
OJIHOW CHCTEMBI CUUCIICHUS B JPYTYIO MOJIb3YIOTCS CIAEAYIOIIUM MTPABUIIOM.
UToObI MepeBecTy YUCIIO U3 OJHONU CUCTEMbI CUHCIICHUS B JIPYTYIO,
HE00X0IMMO TOCIE0BATENBHO JEIUTh 3TO YHCIO HA OCHOBAaHUE HOBOM
CUCTEMBI JI0 TE€X MOP, MOKA HE MOJTYUYUTCS YACTHOE, MEHbIIEe AeauTens. Yucmo
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B HOBOW CUCTEME CJIEAYET 3alMChIBATh B BUJI€ OCTATKOB JICJICHUS, HAUMHAS C
MOCJIEHETO, T.€. cipaBa HajeBo. [locieaHee yacTHoe Aa€T cTapiryto Huppy
Yyucjia B HOBOM CUCTEME CUMCieHMsa. HarmoMHUM, 4YTO OCHOBaHUE JTBOMYHOM
cucTeMbl — 2, gecsatuaaou 10.

2. Yucno 38 necATHYHON CUCTEMBI COCTABIISIET:

EEd FF

2 IJ 2

}7

Hanpasnenune urennst 3810=100110>

Yucno 28 ,ZICCHTI/I"IHOﬁ CHCTCMBI COCTaBJIISICT:

1 —l 2
(} 7
(

J_»JIJ

F

;

Hanpasnenue urenus 2810=11100>

3. BemmomHseM onepanuio CI0KEHNUS:

+100110 + 38
11100 28
1000010 66

4. TIposepsem pemerne 1000010=1x254+0x25+0x2*+0x23+0x22%+1x21+0x2°=66

[IpuBOAMM IpaBuia BBIYUTAHUS ABOUYHBIX YUCEIIL:

0-0=0 1-1=0

1-0=1 10-1=1

[Ipy BBIYMTAHMM MHOTOPA3PSAHBIX JABOMYHBIX YHCEN MOXKET BO3HUKHYTH
HE00X0IMMOCTH 3aiiMa eIMHUIIBI B OJTMKallIeM cTapiieM paspsjie, YTo 1aéT JIBe
€IMHULIBI MJIAJIIIETO pa3psaa. Ecau B cocefHUX CTapnX pa3psaaax CTOSAT HYIH,
TO NPUXOAUTCS 3aHUMAaTh €IUHHUILY 4Y€pe3 HECKOJBKO pa3psaoB. Ilpum stom
eIMHMIIA, 3aHsATas B OnwkaillieM 3HayalleM cTapuieM paspsiie, naéT JBe
€IMHULIBI B MJIAJIIIEM Pa3psii€ U € IMHUIIBI BO BCEX HYJIEBBIX pa3psiiax, CTOSIINAX
MEXAYy MIQAMIAM W TEM CTapliuM pa3psiioM y KOTOporo Opamu 3aém.
Hanpuwmep,

10010 (18)
101 (5)
01101 (13)

[Tposepsiem pemrenne: 1101=1x23+1x2%+1x2+1X2%=1x8+1x4+0x2+1x1=13
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[IpuBoaMM MpaBuia YMHOKEHHUS IBOMYHBIX YUCEI:

0x0=0 1x0=0

0x1=0 I1x1=0

YMHOKEHHE JIBOMYHBIX YUCEI MPOU3BOAAT IO TEM K€ MpaBUJIaM, 4YTO U JUIS
JNECATUYHBIX YUCEN, IPU 3TOM UCIOJIB3YIOT TaOIUILy YMHOKEHUS U CIIOKEHUS.
YMHOKEHHE MHOTOPa3psAHBIX JBOMYHBIX YHCEII CBOAUTCS K YMHOMXEHHIO
MHOXHUMOTO Ha KaXIbli pa3psl MHOXKUTENS, TMOCIEAYIOUEMY CABUTY
MHOKMMOTO WJIM MHOXHUTEJISI U CYMMHUPOBAHUIO MOJTYYAIOIIUXCS YaCTUYHBIX
npousBeaeHuil. Hanpumep,

X 11011 (27)
101 (5)
+ 11011
11011
10000111  (135)

[IpoBepsiem pelienue:
10000111=1x2"+0x254+-0x25+0x2*+1x2%+1x2M41x2%=1x128+0x64+0x32+0x16
+0x8+1x4+1x2+1x1=135

[Ipu geneHuu ABOMYHBIX YMCEI UCITIOIB3YIOTCS TaOIHI[bI YMHOKEHUS U
BblunTaHus. [IpaBuia feneHust aHaIOTUYHbI ICJICHUIO B JECATUYHON CUCTEME
Y CBOJATCS K BBIMIOJTHEHUIO YMHOKEHH M, BBIMMTAHUK U cIBUTOB. Hanpumep,
pazaenuth 117 Ha 9:

1110101 | 1001 117 | 9
1001 1101 9 13
1011 27

1001 27
1001 0
1001
0

[Iposepsiem pemenne: 1101=1x23+1X2%4+-0x214+1x2%=1x8+1x4+0x2+1x1=13
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MeTtoauveckue yKa3aHus K OTBETY HA TeOPeTHYECKUIl BONPOC.

JIJ1s IpaBUIILHOTO M KAYECTBEHHOT'O OTBETA CJIEAYET H3YUYUTh COOTBETCTBYIOIIMIA
MaTepuan M3 PEKOMEHJIOBaHHOM JjuTepaTypbl. OTBET Ha BONPOC JOKEH OBITh
KOHKPETHBIM C TOSCHEHHEM (PU3UYECKOM CYIIHOCTH pabOThl TOTO WJIM HHOTO
ycTporicTBa. [Ipu onrcanuu npudopa UiIu yCTpOICTBa ClieayeT 0053aTEIbHO MOSCHITh
CBOM OTBET 3JICKTPUUECKUMHU CXEMaMH, TpaduKaMy U pUCYHKaAMHU.

Bo mHOruX Bompocax TpedyeTcsi CpaBHUTD Pa3IndHbIC JIEKTPOHHBIE TPUOOPHI C
TOUYKH 3PEHUS] 0COOEHHOCTEN X paboThl, OTMETUTH UX MPEUMYLIECTBA U HEAOCTATKH,
pacckasaTh O NpUMEHEHHH. Tak, HampuMmep, NpU CPABHEHUU 3JIEKTPOBAKYYMHBIX U
[OJIYIIPOBOJHUKOBBIX CIEAYET OTMETUTH TAaKUE MPEUMYILECTBA MOJYIPOBOJHUKOBBIX
npuOOpOB: Kak Malible rabapuTHbIE pa3Mepbl, MAacCy, MEXaHUYECKYI0 MPOYHOCTb,
MIHOBEHHOCTb J€HUCTBUS (T.€. OTCYTCTBME HAKaJIMBAEMOIO KaToJa), MaJylo
noTpeOasieMyI0 MOIIHOCTh, OOJBIION CpOK ciy:kObl U T.n. Hapsny ¢ stum Hamo
yKazaTb MX HEJAOCTAaTKU 3aBUCUMOCTh MapaMeTpoB  MOJYNPOBOJAHUKOB  OT
TEMIEpaTyphl OKpYKaroUleld cpellbl U HECTaOMIBHOCTh XapaKTepUCTUK (pazOpoc
rapaMeTpoB).

5 CIIMCOK UCHHOJIB3YEMBbBIX UCTOYHHUKOB

OCHOBHBIC HUICTOYHHUKHU

1 Epmypartckuid, [1.B. DnekrpoTexHuKa 1 3J€KTpOHMKA [ DIEeKTpOoHHBIHI pecypc] / I1.B.
Epmyparckuii, '.I1. JIrukuna, FO.b. MUHKHMH. — DJIEKTPOH. TEKCTOBBIE JAHHBIE. —
Caparos: [Ipodo6pazoBanue, 2017. — 416 c¢. — 978-5-4488-0135-8. — Pexum
noctyma: http://www.iprbookshop.ru/63963.html

2 IlanppukoB, A.C. DIEKTpOTEXHUKA C OCHOBAMH 3JIEKTPOHUKHU [DIEKTPOHHBIN
pecypc]: yue6Hoe rocooue / A.C. IlaHapuKoB. — DJIEKTPOH. TEKCTOBBIC JaHHBIE. —
Munck: PecryOnukanckuit MHCTUTYT TpodeccuoHanbHOro oodpaszosanus (PUIIO),
2016. — 320 c¢. — 978-985-503-577-1. —  Pexum  mocTyma:
http://www.iprbookshop.ru/67801.html

3 DAeKTpoTEXHUKA U JIEKTpoHUKA [TeKceT]: YueOHoe mocoodue / C.A. Tlokotuno B.U.
[TankpaTtoB. — PoctoB w/[l: ®Penukc, 2017. — 283 [3] c.: un (Cpennee
npodeccuoHaibHOE 00pa30BaHUE).

JloTIOTHUTENIbHBIE UCTOYHUKHU
1 bonaapes, M.b. DnekTponpuBoa 1 AIEKTpoaBTOMaTuka. JIabopaTOpHBIN MPaAKTUKYM
[ DnexTpoHHBIN pecypc]: mocodue / M.b. bonnapeB. — DIeKTpOH. TEKCTOBLIE TaHHBIE.
— Mumnck: Pecriybnukanckuii MHCTUTYT nipodeccuonansHoro oopaszosanus (PUIIO),
2016. — 76 c¢c. — 978-985-503-596-2. @ —  Pexum  pmoctyma:
http://www.iprbookshop.ru/67800.html
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2 Topnenko, J.B. DnexkTpoTexHHWKa M OJJIEKTPOHMKA [DJIEKTPOHHBIM pecypc]:
npaktukym / JI.B. T'opmenko, B.W. Hukynun, JI.H. Pe3eHpkoB. — DIeKTpoH.
TeKkcToBble nanHbie. — Capartos: At [Iu Op Menua, 2018. — 123 c. — 978-5-4486-
0082-1. — Pexwum noctyna: http://www.iprbookshop.ru/70291.html

3 JlementeeB, FHO.H. OnekrporexHuka W SIEKTPOHUKA. DJIEKTPUYECKUW IPHUBOJ
[DnexTponnsiii pecypc|: yueoHoe mocodbue mnsa CIIO / FO.H. lementben, A.I1O.
UYepnbimeB, M.A. YepHbimeB. — OIEKTpPOH. TEKCTOBbIE AaHHble. — (CapaTos:
[IpodobpazoBanue, 2017. — 223 ¢. — 978-5-4488-0144-0. — Pexum npocrymna:
http://www.iprbookshop.ru/66403.html

4 Kinemua, B.®D. DOnexrtporexnuka. JlabopaTopHbI NPaKTHUKYyM [DIIEKTPOHHBIHI
pecypc]: yuebnoe nmocobue / B.®. Knenua. — DnaeKTpoHHBIE TEKCTOBBIC JaHHBIC. —
Munck: PecryOnukanckuit MHCTUTYT TpodeccuoHanbHoro obpaszoanusi (PUIIO),
2016. — 180 c¢. — 978-985-503-553-5. —  Pexum  moctyma:
http://www.iprbookshop.ru/67802.html

5 Mammunoctpoenue: Coopuuk cranaaptoB (TOCT u I'OCT P) [DnekTpoHHBIH
pecypc]. — M.: OOO «BIIM-ITP». — 1CD — nuck

[Tepuoanyeckue nzanus:

1. Paguo [Tekct] / Yupenurenb: 3A0 «XKypuan Paguno». — M.: 3A0 «XKypnan Paanoy,
2014-2018

2. XypuHan DnekTpoHuka [Tekct] / Yapeaurens: HanmmoHaIbHBIN UCCIeI0BaTEIbCKUMA
yauBepcuteT « MUDT». — M.: <cMUDT», 2014-2018

3.0OnextpoobopynoBanue Yupeautenb: OO0 «MunenenaeHT macc meauay. — M.: ]|
«ITanopamax, 2014-2018

4. DOnektpocBs3b. ExeMecsuHbli Hay4YHO-TEXHMYECKHH KypHan [TekcT] /
Yupeautenu: denepanbHOe TrocylIapCcTBEHHOE YHUTapHOe mpeanpustue HaydHo-
uccuenoBaTeabckuit uHCTUTYT paauno, OO0 «Uudppo-Inexrpocssazby. — M.: OO0
«udpo—3nekrpocsszby, 2014-2018

Onepatop 540 000 "KomnaHus "TeHzop" ———

JOKYMEHT MOAMUCAH SNTEKTPOHHOW NMOAMUCHIO
noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 31.07.24 16:36 MNpocTas nognucb

3aBegytoLwmii METOANYECKUM IﬁiMHeTOM (MSK)
®rboy BO "PIrPTY", PIPTY, CasenbeBa Onbra BUKTOpoBHa, 31.07.24 16:41 MNpocTas noanucb
3aM. ampektopa PCCK «PIPTY» no YP (MSK)

YTBEPXAEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 31.07.24 17:15 MNpocTas nognucb

[vnpekTtop PCCK «PIPTY» (MSK)




