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BBEJIEHHUE

Hucuurnnunaa "Onektponuranue POA" aBnsercs OOHOW M3 NEPBBIX NUCUUILIVH,
OTKPBIBAIOIINX CXEMOTEXHHYECKYIO MOJTOTOBKY CTYJAEHTOB CI€MaIbHOCTH "Pannorex-
Huka". OCHOBHAA 11€JIb JUCIUIUIMHBI COCTOUT B TOM, YTOOBI Ha 0a3e 3HAHUW U YMEHUH,
MOJIYYEHHBIX B MPEIIIECTBYIONMIMX U CMEXHBIX KypcaX, HAy4YuTh OyAyIEro crenrainucta
COBPEMEHHOW METOJMKE MPOCKTUPOBAHUSA W KOHCTPYUPOBAHUS YCTPOMCTB DJICKTPOIIHU-
tanus POA, a Tak e palMoHaIbHOMY BBIOOPY CTPYKTYPhI OCTPOCHHS MCTOYHUKA TTH-
TaHUS MO 33JaHHBIM TAKTUKO-TEXHUYECKUM XapakTepucTukam. M3ydeHre NUCIUILIMHBI
JIOJDKHO TTO3HAKOMUTB CTYJICHTOB C OCHOBHBIMU MEPCIEKTUBHBIMUA HAIPABICHUSMH Pa3-
BUTHS UICTOYHUKOB BTOPUYHOTO AJIEKTPOIIUTAHHUS.

B pesyinbrare ndydeHus: JUCUUIUIMHBI CTYAEHT JOJDKEH 3HATh:

— OCHOBHBIC XapaKTEPUCTHKU M CIOCOOBI HMCITOJIB30BAHUS JICKTPUYCCKUX MAIIWH
B PAIMOTEXHUYECKUX YCTPOMCTBAX U CUCTEMAX;

— OCHOBHBIE XapaKTEPUCTUKH W MOKA3aTEIN MEPBUYHBIX NCTOYHUKOB SJICKTPOIU-
TaHusi POA;

— CMOCOOBI MOCTPOCHUSI U OCHOBHBIE XapaKTEPUCTUKH HCTOUYHUKOB BTOPUYHOIO
AJIEKTPOMUTAHUS PAZIIMYHON MOITHOCTH U HA3HAYECHHS;

— MPUHIUIBI Pab0THl U (PU3NUECKUE MPOLIECCHl B OCHOBHBIX (PYHKIIMOHAJIBHBIX Y3-
JIaX COBPEMEHHBIX UCTOUHUKOB BTOPUYHOTO AJIEKTponUTaHus POA;

— OCHOBBI KOHCTPYUPOBAHUSI UCTOYHUKOB BTOPUYHOTO JICKTPOIUTAHUS U COBpE-
MEHHYIO 2JIEMEHTHYI0 0a3y UCTOUYHUKOB NTUTaHus POA.

N3ydeHne Kypca JOKHO 0a3uMpoBaThCA Ha MPEIMISCTBYIOIIUX Kypcax (U3HMKH,
MaTE€MaTUKH, TEOPUH JICKTPUUECKUX LIETICH.

1. COAEP KAHUE JUCHUIIJIMHBI
1.1. BBegenue B fucUMILIMAY "'JjiekTponutanne PIA"

IIpenmer m 3amaunm Kypca. CTpPYKTypHBIE CXEMBl MCTOYHMKOB NUTaHus POA,
BKJIIOYast OectpaHcpopmaropHsle. HeoOX0IMMOCTh MOBBINIEHUS! YaCTOTHI IpeoOpa3oBa-
HUSL.

OCHOBHBIE TOKA3aTeNM HMCTOYHUKA: BHEUIHUE XapaKTEPUCTHKH, BHYTPEHHEE CO-
MPOTUBJIEHUE, KO PUIIMEHTHI HECTAOMIBHOCTH, yIEIbHbBIE XapaKTEPUCTUKH.

OO6nacTb NPUMEHEHMSI DTEKTPOMEXAHUYECKUX YCTPONCTB B paJuOCHUCTEMAX.

BiisiHME 2IE€KTPOTEXHUUYECKMX YCTPOMCTB Ha IIOKa3aTelId, KadyeCTBO M HANEX-
HOCTb PDOA.

1.2. IlepBUYHBbIE HCTOYHUKH dJIeKTpOonUuTAHUA PIA

OcHoBHbIE TpeOOBaHHUS K IEPBUYHBIM HCTOUHHUKAM.

Tpéxdazubie cetn nuranus. CoelMHEHUE TeHEPAaTOpa U HArpy3KH 3BE3/I0M U Tpe-
yronbHUKOM. OCHOBHBIE COOTHOIICHHUS MEXKAY JMHEHHBIMU U (pa3HBIMH TOKAMHU M Ha-
IIPSKEHUSIMU.

Y CcTpoicTBO, MPUHIUN JCHCTBHS, XapaKTEPUCTUKH U 0OJIACTH MPUMEHEHUS JICK-
TPOXMUMHUYECKHUX DJIEMEHTOB U aKKyMYJISITOPOB, TEPMOIEKTPUYECKUX TEHEPATOPOB, TOII-
JIMBHBIX U OMOXUMHUYECKHUX 3JIEMEHTOB, COJTHEYHBIX U ATOMHBIX OaTapeil u T. 1.

Bb1600p TUIIOB IEPBUYHBIX UICTOYHUKOB 10 YCIOBUSAM PaOOTHI paInOCUCTEMBI.



1.3. D1eKTpOMArHUTHBIE U 3JIeKTPOMeXaHN4eCKHe ycTpoiictBa PIA

Tpancgopmamopwt u opoccenu. Ix Ha3HauU€HUE, IPUHLUIT JEHCTBUS U YCTPOICT-
BO. YpaBuenus DJIC tpanchopmaropos.

DKBHUBAJIEHTHas cXema JByxoOMoTouHOro Ttpancdopmaropa. IllupokxomnonocHbie
Tpancopmaropel. MHOrooOMoTouUHbIe U MHOTO(ha3Hbie TpaHchopmatopel. Tpanchop-
MaTOpBbI, padOTaOIINE HA MOBBIIICHHONW YacTOTE U B UMITYJIbCHOM pEXHUME. ABTOTpAHC-
dbopmatopsl. [Tuk — TpanchopmaTophl.

Maznummnote ycunumenu. Haznauenue. YCTpONUCTBO U HNPUHLMI JEHUCTBUSA Mar-
HUTHOTO ycunurens. [lokazarenu u XxapakTepUCTUKA MAarHUTHOTO yCUJIUTES.

Inekmpuyeckue MauiuHbl NOCMOAHHO20 MOKA. Y CTPOWCTBO U NMPUHLHUII IECUCT-
BUSI MAIlIMH TOCTOSTHHOTO TOKA, PEKUM reHeparopa u aBurareiss. OcoOeHHOCTH MHUKPO-
MAIIIUH MOCTOSHHOTO TOKA.

Inekmpuyeckue MauiuHsl NEPeMEeHHO20 MoKd. Y CTPOUCTBO U MPUHIUI JCUCT-
BUSI MAIIIMH MIEPEMEHHOTO TOKAa, 00J1acTh uX nmpuMeHeHus1. CHHXPOHHBIC U aCHHXPOHHBIE
MaIlUHBI.

Cneyuanvnvie 31eKkmpuueckue mamiunsl. [ IpuMeHeHEe dIEKTPOMAIIMHHBIX yCH-
auTeNned B paguoyCTpoucTBax. TaxoreHepatopbl U WHIYKIIMOHHBIC HCIIOJHUTEIbHBIC
neurarenu. CelbCUHBI U UX MPUMEHEHHUE B pajrocucTeMax. TpaHchopMaTOpHBIA U UH-
JIUKAaTOPHBINA PeXXUMBI pabOTHI celibcuHa. Bparatomuecs: TpaHchOpMaToOpBhl.

1.4. (I)yHK]_lI/IOHaJ'leI)Ie 3BCHbS HCTOYHHKOB BTOPUYHOI'O 3JICKTPOIMUTAHUI.

Heynpagnaemvie svinpamumenu 2apmonuuecko2o nanpaxcenusn. Knaccuduka-
LU BBINPSMUTEIBHBIX CXEM M UX XapaKTEPUCTHUKHU. [IpMHIMIBI IOCTPOEHUSI OCHOBHBIX
CXEM BBINpsAMUTENEH: OAHO(A3HbIE NBYXTaKTHbIE, TPEX(a3HbIE OJHOTAKTHAs U JIByX-
TakTHas cxemsl. [Iponecchbl B BEIIPSIMUTENAX, BIMSHUE HA HUX Xapakrepa Harpy3ku. Co-
OTHOUIEHUE MEXIY TOKaMH W HAINpPSHKEHUSMH B BBIIPAMUTENSAX C Harpy3KaMu, Hayu-
HAIOIMMHUCS ¢ EMKOCTH M MHIYKTHUBHOCTH. CXEMbl BBIIPSIMIICHHSI C YMHOXEHUEM Ha-
npsokeHusi. GopMbl TOKOB U HANPSKEHHUS B LEMAX OCHOBHBIX CXEM BBIIPSMUTEIEH.
[lynbcani BBIIPSIMIIEHHOTO HANpPsDKEHUs. DJIEKTpUYECKUE TPeOOBaHUS K BEHTHIIAM,
JIUOJIHBIM COOpKaM, KOHJIEHCAaTOpaM, TpaHchopMaTopaM U APOCCENSIM, BXOJSAIIUM B CO-
CTaB BBIIPSIMUTEINS U PUIIBbTpA.

Bovinpamumenu nezapmonuueckozo nepemennozo HanpaxycenusA._ llpuHnun
YIPABJICHHs BBIIPSMIICHHBIM HAIPSOKEHUEM B THUPUCTOPHOM BhIIpsAMHTENe. CXembl U
XapaKTePUCTUKN THPUCTOPHBIX BhIIpsMuteneid. OcoOeHHOCTH pacuéTa THUPUCTOPHOTO
BbIIPSAMUTEIA. CXEMBI YIIPaBIECHNS THPUCTOPAMHU.

BeimpsMureny HanpsoKeHUs MpsIMOYTOIbHOM (opmbl. BiusiHue mHepuuoHHOCTH
MOJIyIPOBOJIHUKOBBIX BEHTWJIEH Ha MpPOLECChl B BbIIpsiMHUTENE. TpeOoBaHUS K KOMIIO-
HEHTaM ¥ BEHTWISIM BBIIIPSMUTENS IIPH MOBBIIIEHHONW 4acTOTe nepeMeHHoro toka. Crio-
cOOBI U TEXHMKAa MHUHHMATIOPU3ALIMU BBIIpAMUTENCH. PerynmupoBanne BbIXOAHOTO HAmIps-
’KCHHSI B BBIIPSIMUTEISX HAMPSKEHUS MPSIMOYTOIbHON (popmbl. OCHOBBI pacuéra BBIIPS-
MUTEINEH, pabOTaIOMINX HA MOBBIIICHHBIX YaCTOTaX.

Cenasrcusarowgue gunvmpot. [laccuBHbie, akTUBHBIE, pe3oHaHCHbIE. Koadduiu-
eHT criiaxxuBanus. O0JacTU MPUMEHEHHUs], IPUHLIMI AEUCTBUS, JOCTOMHCTBA U HEJI0CTaT-
Ki. MeToIMKHN pacyéTa CriIaKUBaOIMUX (PUIBTPOB.



Cmabunuzamopvl nOCMOAHHBIX HANPAINCEHUI U MOKOE HENnPEPvleHO20 Oelich-
éua. [IpyHINIIBI TOCTPOCHUS, HA3HAUYCHUE U XapaKTEPUCTUKHU HETPEPHIBHBIX CTaOMIH3a-
TopoB. [lapameTprueckue 1 KOMIEHCAIMOHHbIE CTAOMIN3ATOPHI.

CxeMbl 1 OCHOBHBIE PAaCUETHbIE COOTHOIICHUS IJIs MapaMeTPUUECKUX CTa0uIn3a-
TOpPOB HarpsikeHus. TepMoKoMIeHcalys B CTaOMIIN3aTOpax.

CxeMbl, NPUHLIMI ACUCTBUS U (PYHKIIMOHAJIbHBIE 3BE€HbS KOMIICHCAIIMOHHBIX CTa-
ounnzaTopoB. Pacuér snekTpuueckux peKMMOB Y3J0B cradmimu3aTopa. Pacuér necra-
OWJIBHOCTH BBIXOJIHOTO HaIpsiKeHUs. TeriaoBol pacyEéT CUIIOBOM LIETH HEMPEPHIBHOTO
crabunuzartopa. CTabMIM3aTOphl TOKA.

3amuTa HEMpepbhIBHBIX cTa0miIn3aTopoB. CepHilHble MUKPOCXEMbI HENPEPhIBHBIX
CTaOMIIN3aTOPOB, UX XaPAKTEPUCTUKHU M 00JIACTH PUMEHEHHS.

TupuctopHble cTaOUIN3aTOPBI TIOCTOSHHOTO HAPSKEHHUSL.

Knrwouesvie cmadunuzamopnl nanpsaxcenus. [lpunuun neiictus. CunoBas Lenb U
Henb OOpaTHOM CBS3M KIIOYEBBIX cTa0Omim3aTopoB. CTaOMian3aTopbl C MIHPOTHO-
UMIYJECHOW MOAYJISIIIUEH 1 IMHEHWHbIE. XapaKTePUCTUKU KITFOYEBBIX CTAOMIN3aTOPOB.

Cepuiinble MUKPOCXEMBI KIIFOUEBBIX CTAOMIIM3aTOPOB, UX CHOCOOBI MPUMEHEHUS.
OcHOBHBIE pacUETHBIE COOTHOLIEHUS ISl KIIFOYEBBIX CTAOMIM3aTOPOB.

Cmabunuzamopvl nepemenno20 moxa._IpuHuun nocTpoeHusi, OCHOBHbIE XapaK-
TEPUCTUKU U OCOOEHHOCTH CTaOUIIN3aTOPOB_EPEMEHHOIO TOKA.

Hueepmopul nanpasxcenusa u npeoopazoeamenu uacmomspl. HazHaueHve, npus-
UM paboThl, OCHOBHBIE cxeMbl. OCOOEHHOCTU PAOOThl TPAH3UCTOPOB U BBINPSIMUTEIb-
HBIX JIMOJIOB B IIpeoOpa3oBarene. BiausHue nx MHEPLUUOHHOCTU Ha TMOKa3aTenu npeolpa-
3oBatesst. CnocoObl yCTpaHEHHUsI KOMMYTAI[MOHHBIX BCIIJIECKOB TOKA U MOTEPb MOIIHOCTH
B nipeoOpazoBarene. TpeboBanus k TpanchopmMaTopaM HHBEPTOPOB.

Pacuér npeobpaszoBareneil 1 UX KOHCTPYHUPOBAHUE HA OCHOBE MHUKPOIJIECKTPOHHOU
0a3bl.

TupucTopHble MHBEPTOPHI HANPSKEHUsT U IpeoOpa3oBarenu 4yactoTbl. HazHaue-
HUE, IPUHLIMIN IeUCTBUS, 00IaCTh IPUMEHEHHS.

1.5. 3akao4yenue

Cnenuduueckue TpeOOBaHUS K HMCTOYHHUKAM BTOPUYHOTO JJIEKTPONUTAHUS OT-
JEJIbHBIX PaJMOIIEKTPOHHBIX YCTPOUCTB (MPUEMHBIX, UHIUKATOPHBIX, MEpEalonux U
ap.) MuHuaTiopu3aiusi HCTOYHUKOB.

ObecnieueHne 3JIEKTPOMArHUTHOM COBMECTUMOCTH HCTOYHHUKA, €r0 HAAEKHOCTb.
Pe3epBupoBaHrEe MCTOYHMKOB BTOPHUYHOIO M MEPBUYHOIO 3JIEKTponUTaHusl. OCHOBHBIE
TEHJICHIIUY U HATIPABJICHUS Pa3BUTHS.

2. METOINYECKHUE PEKOMEHJIALIUN
MO BBINOJHEHUIO KOHTPOJIbHOM PABOTHI

KonTtponbsHas paboTa BKJIIOYAET BBIITOJIHEHUE CIETYIONIUX 3aIaHU:

— MUCbMEHHBIE OTBETHI HA 2 TEOPETUUYECKUX BOIIPOCA MO NporpaMMe JTUCIUIUIUHBI,
M3JI0’KEHHBIE B pa3jaene 3;

— pelieHrue OJHOM 3a7a4i B COOTBETCTBUM C WHJMBUAYAJIbHBIMHU 3aIaHUSIMU, KO-
TOpPBIE NMPEJICTABIICHBI B pazjeine 4.
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KonTponbHas paboTa BBIOIHAETCSA B OTIEIBHON TETPaau ¢ COOMIOACHUEM Tpebo-
BaHWI CTaHAAPTOB, C MOJSIMHU JUIsl 3aMEYaHUN peleH3eHTa. B koHue padoThl JOJIKEH
OBITH MIPUBENIEH MOJHBIN CIIUCOK HUCIIOIB30BAHHOMN JIMTEPATYPHI, CCHUIKKM Ha KOTOPYIO Jie-
JIAKOTCS TP BBINIOJIHEHUU BCEX 3a1aHUM.

Bre16op BapuaHTa 3aaHusi IPOU3BOAMUTCS MO MOCIAEAHEN U mpeanociennend nugdpe
HOMepa 3au€THOM KHMXKKU B coOTBeTCTBMM ¢ Tabnuued 1. Ilepsas m BTOpas uudpsl B
TabJIMIE 03HAaYal0T HOMEPA TEOPETUUECKUX BOIIPOCOB, TPEThs LU pa, BbIIEICHHAS KUP-
HBIM HIpU(TOM, — HOMEp 3a4a4u.

Bre16op BapuaHTa 3aiaHus pacdETHBIX JAHHBIX B KaXJ0H 3agade BeAETCA IO IO-
cneaHelt mudpe HoMepa 3a9ETHOM KHIKKH.

IIpn pacu€re mpemyiaraeMbIX yCTPOWCTB MOXHO IIPH JKEJIIAHUM BOCIIOJIb30BATHCS
CIELUAIU3UPOBAHHBIMUA METOJIAMH U ITAKETOM IIPUKJIAJHBIX IPOrpamMM pacdéra cXeM Ha
KOMIIBIOTEDPE.

Mertoanueckue yka3aHus 110 BBINIOJHEHHUIO KaXO0W U3 PaCYETHBIX 3a]a4 IpUBEe-
HBI B TEKCTE 3aJ1a4U.

Tabmuma 1 — Beibop BapuaHTOB 3a/laHU 111 KOHTPOJIBHON PabOThI

MpepnocneaHss MocneaHss Ldpa HOMEPa 3a4ETHOI KHYBKKA
LUucpa Homepa
3ayetHoil knkkn| O 1 2 3 4 5 6 7 8 9
0 4,2011,17(3,11(18,21(3,17|17,21|18, 20{24,18|4,20 | 1,17
6 3 4 1 5 7 1 2 4 3
1 5,21 14,18 4,12 (17,22|2,16 (8, 13|17,19(4,23|5,21 |4, 18
2 6 5 7 1 4 3 7 4 6
) 6,221 5.19 |5, 11]10,23] 1,15 |10, 12[10, 16| 5 24| 6,22 | 5, 19
5 3 4 3 7 2 5 3 6 1
3 7,2316,20(6,121(9,13110,14{9,16| 9,15 6,18 |7,23|6,20
2 1 4 6 5 7 R] 2 5 1
4 8,1219,16|7,13 16,18 |9,13 (8,12 8,14 (18, 21|10, 14|7, 21,
4 1 R] 2 6 5 7 1 3 4
5 9,13 (8,12 (18,20] 3,18 |8, 12 (10,12 7,24 8,129,113 |8, 24
2 6 7 4 7 5 R] 6 5 1
6 10,14 7,21 (9,15(8,12(7,2316,20|6,12(9,13| 8,12 (9, 16
6 2 1 3 4 5 7 4 7 2
7 1,15(4,18 (10, 16{15,16| 6,22 (5,19 |5,11 (7,22 (1,24 |10, 12
3 7 4 5 6 7 2 1 3 4
3 2,16 8,13 (17,19|4,23 (5,21 (7,21 4,12 (17,22|2,16 |8, 13
6 1 3 5 2 7 2 4 1 2
9 3,17 17,21|8,24(10,23(4,20|1,17|24,11{7,22|3,17 (9, 13
2 6 4 3 5 2 7 1 5 6




3. BOITPOCHI IO TEOPETUYECKOM YACTH JUCIUILIAHBI
K KOHTPOJIbHOM PABOTE

1. [IpuBenuTe cxeMbl IBYXaKTHBIX BBIIPSIMUTENEH (ABYXTAaKTHYIO CO CpPEAHEH TOU-
KOH, MOCTOBYIO M MOCTOBYIO TpEX(a3Hyl0), TaiiTe UX KPaTKYI0 XapaKTEPUCTUKY U MpO-
BEJIUTE CPABHUTENbHBIA aHAJU3: IOCTOUHCTBA, HEIOCTATK!, 00JaCTh IPUMEHEHUS.

2. [IpuBenuTe mpUMEpPHI CXEM YMHOXKEHUS HAIIPSKEHUS! IEPBOTO M BTOPOTO POJia IIPH
KpPaTHOCTH YMHO>KEHUS, paBHOM 5. [TosicHuTe npuHIUI UX pabOThl U JalTe CPAaBHUTEIb-
HYIO OLICHKY CXEM.

3. [IpuBeauTe CTPYKTypHBIC CXEMbI IpeoOpa3oBarescii (MHBEpTOpa, KOHBEpTOpa M
mpeoOpa3oBaTeiIs YacTOThl) U JaHTe KPAaTKYI0 XapaKTePUCTHUKY KaXKJIOW M3 HUX, YKa3aB
00J1aCTh €€ UCIT0JIb30BAHUA.

4. [TpuBenurte cxeMy caMOBO30YKIAIOIIETr0Cs HHBEPTOPA C HACBIIAIOLUIMMCS TpaHC-
dbopMaTOpOM U OMHIIUTE BKpATIIE €ro padoTy.

5. IlpuBenuTe cXxemy THUPHCTOPHOIO HMHBEPTOpA (IIOCIENOBATEIBHOTO WM Iapai-
JIENBHOT0), AaiiTe €€ KpaTKOE OMMCAHUE U XAPAKTEPUCTHUKY.

6. [IpuBenuTe cxeMy TUPUCTOPHOIO OAHO(A3HOIO MpeoOdpa3oBaTes YaCTOThI, MOsIC-
HuTe e€ paboTy U chepy NPpUMEHEHHUS.

7. IlpuBeauTe CTPYKTYpHBIE CXEMbl KOMIICHCAIIMOHHBIX CTAOMJIM3aTOPOB HaIpsikKe-
HUs C IIOCJIEOBATEIbHBIM U MApaJUICIbHBIM BKIIOYEHUEM PETYJIUPYIOLIEr0 DJIEMEHTA
OTHOCUTEIbHO Harpy3ku. [losicHuTe paboTy ATHUX CXeM U JalTe UX CPABHHUTEIbHYIO Xa-
PAKTEPUCTHUKY .

8. Ilosichure mnpUHIUN ACHCTBUS HWMITYJIbCHBIX CTAa0WJIM3AaTOPOB C MIMPOTHO-
UMITYJIbCHOM MOJYJISIITUEH U peleiHBIX CTaOUIM3aTopoB (CTAOMIN3ATOPOB C JBYXITO3HU-
[IMOHHBIM peryinupoBaHuem). CpaBHUTE HX OCOOEHHOCTH, JIOCTOMHCTBA M HEIOCTATKHU.

9. JlaiiTe xapakTEepUCTUKY KOMIICHCAIITMOHHBIM cTabuim3aropam Toka. [losicaute 06-
JacTh X NpuMeHeHus. [IpuBeaure ogHy U3 CXEM U ONUILIUTE BKPATIE NPUHLIMI €€ NeHl-
CTBHUSL.

10. IIpuBenute CTPYKTYpPHBIE CXEMbI U CPABHUTE JOCTOMHCTBA U HEJOCTATKUA TUPH-
CTOPHBIX CTaOWJIM3UPOBAHHBIX UCTOUHUKOB MUTAHUS JIBYX THUIIOB: C BKIIFOUCHHEM peEry-
JUPYIOILETO 3JIEMEHTA Ha BXOJIE€ U BbIXOJIE TpaHc(opmaTopa.

11. [lepeuncnure U oxapakTepu3yiuTe OCHOBHBIC HAMPABJICHUS U METOJIbI KOMILJIEKC-
HOM MUHHATIOPU3ALMU YCTPOKUCTB JIEKTPONUTAHUS PAIUOIEKTPOHHOM anmnapaTypsbl.

12. JlaliTe xapakTEpUCTHUKY OCHOBHBIX CIOCOOOB OO€CIeYEHUsI 3JIEKTPOMArHUTHON
COBMECTUMOCTH UCTOYHUKOB 3JIEKTPOIUTAHHUS.
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13. IlpuBenuTe M OXapaKTEpPU3yWTE METOIbI INOBBIILICHHUS HAAEKHOCTH YCTPOMCTB
ANEKTPONUTAHUS PaIAOAIIIAPATYPHI.

14. JlaiiTe XapakTEpUCTUKY JIEKTPOXUMHUYECKUX MUCTOYHUKOB AJIEKTPUUECKOU IHEP-
UM (ralbBaHUYECKUM BJIEMEHTAM U aKKyMYJISITOPaM).

15. [losicauTe npuHIMI PabOThl M YKAXKUTE CBOIMCTBA M MapaMEeTPbl COJHEUYHBIX Oa-
Tapem.

16. [laiiTe oOlIyI0 XapaKTEPUCTUKY TEPMOIIEKTPUUECKUX T€HEPATOPOB.

17. IlpuBeauTe cxemy TPaH3UCTOPHOTO CIVIAKMBAIOMIETO (PUIIBTPA, MOSICHUTE €ro pa-
00Ty ¥ CpaBHHUTE €€ CBOMCTBA CO CBOMCTBAMU MACCUBHBIX (PUIIHTPOB.

18. IIpuBeauTe cXxeMbl PE30HAHCHBIX CTIIAKUBAIONIUX (DUIBLTPOB, MOSICHUTE UX Pado-
Ty, 00J1aCTh IPUMEHEHHS U CPABHUTE UX CBOMCTBA CO CBOMCTBAMU HEPE30HAHCHBIX WH-
TYKTUBHO-EMKOCTHBIX (DUITBTPOB.

19. OnummTe TPUHIUT JEHCTBUS U OCOOCHHOCTH aBTOTPAHCPOPMATOPOB U CPABHUTE
CO CBOICTBaMH TpaHC(POPMATOPOB.

20. Ilosicuure mpUHLMII JEHCTBHUS, OONACTh MPUMEHEHHS M OCOOEHHOCTH THK-
TpaHc(hOpPMATOPOB.

21. IlosicHUTE MPUHLIUI AEUCTBUS, OCOOEHHOCTH M 00JIaCTh MPUMEHEHHS] UMITYJIbC-
HBIX TPaHC(HOPMATOPOB.

22. [TosicHuTe pabOTy M HA3HAUYECHHWE MarHUTHBIX YCWIIMTENEH, U KX CBOMCTBA.

23. Ilosicaute IMPUHIMII ILGIZCTBPIH N HAa3HA4YCHHC CCJIIbCHMHOB, OIIMIIHUTC 001aCTh MX
IMPUMCHCHMU:.

24, [TpuBeauTe CTPYKTYPHYIO CX€MYy MUCTOYHUKA MUTAHUS ¢ OecTpaHChOpMaTOPHBIM
BXOJIOM U MOSICHUTE €€ COCTAaB U HA3HAUYCHUE.
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4.3AJAYU K KOHTPOJIbHOM PABOTE.

3AJJAYA Ne 1

Paccuurars cxembl mapaMeTpuyecKuX CTaOMIN3aTOPOB HampsbkeHus: (06e3 Tepmo-
KOMITIEHCALIUU U C TEPMOKOMIICHCAIIMEI) IO UCXOHBIM JAHHBIM, PUBEJICHHBIM B Ta0u-
e 2. CocTaBUTh NMPUHIHUIIAAIBHYIO CXEMY, MOSICHUTH €€ paboTy U Ha3HAuYE€HUE dJIEMEH-
TOB. BbIOparh THN cTaOUIUTPOHA; ONPEACIUTh KOJIUYECTBO AUOJ0B, HEOOXOAUMBIX IS
TEPMOKOMIIEHCALIUH, & TAKKE UX THII.

[Ipn pacuére 1enecooOpa3HO BOCIOJIB30BATHCS METOAMKON, H3JI0KEHHON B
[9,11,12].

Tabnuna 2 — JlanHbIe 171 pacdeTa mapaMeTprUIecKoro crabummsaropa

Hcxonubie 1aHHbIE Howmep Bapuanra (mocnenusis uudpa 3K)
AU pacdeTa 0 1123|456 ]| 7]8]9

HomuHanbHOE BEIXOTHOE | 15 | 14 161 1111313013550 60| 30
Hanpsokenue Uy, B

Tok Harpy3ku 101101 5 5 5 7 8 10| 6 5
1 H > MA
H3menenue Toka 7 | 2 1 1 1 1 2 | 2] 2 1

Harpy3ku A Iy , MA

OTHOCHUTENBLHOE U3MEHEHUE
BXOJIHOTO HaIPSHKCHUS 10 | 8 5 10 | 10 | 12 | 8 9 5 10

AUB)(/UB)(, %

Koadpdumment
CTaOMIN3AIHT 10|12 |14 | 10| 10 | 15| 15| 10 | 15| 15

Kcr He MeHee

Hpenenv msmeriettus |5\ 50| 25 |_25; |-15;|-20; |-30;|-20; |-20; | -20;
TeMiepaTypsl OKI%’KaIOUleH +40 | +40 | +45 | +35 | +40 | +45 | +45 | +50 | +50 | +45
cpensl,

3AJAYA Ne 2

Paccuurars ogHOGa3HYI0O MOCTOBYIO CXEMY BBIIIPSIMIICHHUS C YJIBOCHHEM HaIpsiKe-
HUS TIPY CJICAYIOIIMX UCXOJHBIX JAHHBIX: HaNpsbDKeHWe nurtarouiei cetu Ue, yacToTa ce-
TH fc, BBIIpsAIMIIEHHOE HanpsbkeHue Uy, TOK [y, KodPPUIUEHT mynbcaliiy HarpsKeHUsT Ha
Harpy3ke K. JlaHHbie 1u1s pacueTa npeicTaBieHbl B Tabuie 3.

[Ipu BhIMOIHEHUH 3aaHUS HEOOXOJUMO PACCUMTATh OCHOBHBIE MapaMeTphl CXe-
MbI; OOBSICHUTH €€ padOTy C MOMOIIBI0 BPEMEHHBIX JUarpaMM; MIPUBECTH MPUHITUATIAATb-
HYIO CXEMY, a TaK K€ CIIMCOK UCHOJIb3yeMOU TUTepaTypbl. MeToanka pacuéra npuBeieHa
B [4, 6, 12].
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Tabnuma 3 — Micxoanble JaHHbIe sl pacu€Ta yIBOUTEINS HAMPSLKEHUS

Hcxonnbie nanHbie Homep Bapuanta (nocnenuss mudpa 3K)
AJIA pacdcTa O|1(2]]3|4]|5]6]|]7]8]°9
Brmpsamiennoe

600 | 550 {400 | 450 | 500 | 530|420 | 550 | 450|480
Hanpsiokenue Uy, B

BreimpsamieHHbIN TOK

20120 1,612 1,018 1,4]1,0]2,5]35,0
Io,MA

Hanpsxenue

9 2201220127 |220(220|127 (220|220 (127|220
nuraromei cetn Uq-, B

Yacrora cetu fc, ' 50 400 | 50 | 50 {400| 50 | 50 [400| 50 |400

KoaddummenT nynscanum
HaTPSHKCHUS 0,03{0,010,02|0,01{0,04|0,06{0,03(0,02|0,04|0,05
Ha Harpy3ke Ky

3ATAUA Ne 3

PaccuuTaTh s1eMeHTHI cTabuin3aropa HampsiKeHUs Ha 0a3e MUKPOCXEMbl CTaOu-
nu3aropa B uHTerpansHoMm ucrnosHeHnu (MCH) ¢ perynupyeMbIM BBIXOJHBIM HampshKe-
HueM. BeiOpaTh MHKpOCXeMy U OINpeneinTh MapaMeTpsl 3JEMEHTOB, 00ECIEUYNBAOIINX
pexxuMm e€ pabotel. Paccunrate MomHoCTh, paccenBaemyto Ha ICH u onpenenuts, Tpe-
OyeTcsi i AOTIOIHUTENBHBIN TETJIOOTBO/I.

Jnst pacuera MOXKHO BOCIOJIB30BaThCSI METOJIUKOM, N3J10keHHOM B [10,12].

Tabnuma 4 — VicxoiHble JaHHbIE )1 pacueTa cTabuin3aTopa HanpsHKEHUs

HcxoiHbIe TaHHbBIE Howmep Bapuanra (nocnenuss uudpa 3K)
AJIA pacdera oOj]1]2|3|4|5]6]7]8]9
BrixogHoe HanpspkeHne

Uy B, + 15% 35134 33 [32(35|32(33|34]|35] 34
H» D) 0

BrixogHoe HanpsiKeHne

Us B. +0.05% 27 1 26 | 25 | 24 | 27 | 25| 27 | 27 | 28 | 27
H> D> s Y

Tok Harpy3ku

I A 0,5310,6210,52{0,55(0,58{0,63(0,65|0,57|0,62|0,61
H>

Temneparypa kopiryca
MUKPOCXEMBI, TP KOTOPOU
JI0JKHA cpalaThIBaTh TEM-

joBas 3amuTra Ty, °C

80 | 75190 | 70 | 75 | 83 | 78 | 75 | 70 | 80
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3AJIAUA Ne 4

Paccuntarh OCHOBHBIE XapaKTEPUCTUKU aKTUBHOT'O CIVIAXKHUBAIOIIETO (PUIILTpaA: KO-
s punrenT GuIbTpalu, BHIXOJHOE COMPOTUBICHUE HA TTIOCTOSIHHOM M MIEPEMEHHOM TO-
KaX U OPUEHTUPOBOYHOE 3HAUYCHUE COMPOTUBIICHUS HATPYy3KU PriibTpa

JlaHHbIe JU1s pacueTa MpeICTaBICHbI B TAOIHIIE 5.

Meroauka pacuera npuBeaeHa B [9,11,12].

Tabnuua 5 — McxonHble 1aHHbIE AJ1 pacyeTa nmapaMeTpoB GuibTpa

Hcxomuble TaHHBIE Howmep Bapuanta (mocnenuss uugpa 3K)
AL pacaeTa o123 4|56 |7|8]°9

Roapuument yenmnenus 1541 50 | g0 | 90 |100(110| 60 | 70 | 90 | 100
ToKa Tpansucropa 3 = /1y

HuddepenmansHoe compo-
TUBJICHUE KOJUIEKTOopaTpan3u-| 5 | 4 | 6 | 5 | 4 |35 5 | 6 | 4
cropa rg, KOMm

O06bemMHOE CONTPOTUBIICHUE

0a3bl TpaH3UCTOpA 2105716 |5|4|2]3]05/08
g = l/hzzg, Om

HuddepennmanbHOe BXOTHOE

conporusienue tpanzucropa [ 0,2 10,6 0,5/10,3(10,4]04]0,3/0,5]0,410,2
B cxeMe ¢ Ob rgx=h;15, OM

EmkocTHOE COIIPOTHUBJICHUC

KOHJIeHcaTopa Ha padoueir | 20 [ 30 | 15 | 15 (20 | 18 | 16 | 17 | 18 | 17
yacrore X, Om

Conporusnenue, safawmee | 441 ¢0 1510|560 470 | 680 430|390 470|510
TOK 0a3bl Tpansucropa Ry, Om

3AJIAYA NeS

Paccuurtath omgHO(a3HBIN BBIIPAMUTENh HAIMPSKEHUS, COCTABUTH MPHUHIIMITHAIb-
HYIO CXEMY, MOSICHUTH €€ padoTy U Ha3HAUEHHUE FIIEMEHTOB.

[To UCXOMHBIM JaHHBIM, NPUBEAEHHBIM B Ta0uUIlEe 6, HAUTH OCHOBHBIC TTApaMETPHI
cxembl. Ha 0CHOBaHUU TOJIy4EHHBIX PE3YyJIbTaTOB BHIOpATH TUI JUOJOB BBIIPSIMUTENS U
3Ha4YCHHE EMKOCTH KOHJIEHCATOpa CTJIayKUBAIOIIEero GuibTpa.

Meronuka pacuera uznoxena B [9,10,12].
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Tabnuna 6 — VicxomHble TaHHbBIE I pacdéTa BHITPSIMUTEIIS.

Hcxonuble TaHHbIE Howmep Bapuanra (mocneauss nudpa 3K)
AU pacdeTa O[1|2|3]4]5|6|7]8]9
MunumansHOE
BBINIpsIMIIEHHOE Hanpsbkenue | 30 | 28 | 32 | 25 | 28 | 30 | 26 | 28 | 32 | 30
Uy min, B

MuHUMaNIbHBINA TOK
Harpy3Ky BBIIPSIMUTENS 0,1 (0,05/0,06{0,08(0,05(0,07| 0,1 [0,06{0,04| 0,1

IOminaA
MaxkcuMaibHBIM TOK
HArpy3KHu BBIIPSAMUTEIIS 0,65/0,510,6/0,410,510,5]0,610,55{0,410,5
IOmaxa A

AMIIIATY 1A MyJIbCalluU
BBINPsIMIIEHHOTO Hanpsixenus | 0,510,110,2(0,410,3(0,5(0,2|0,1{0,2/0,1

U,. ue 6bonee , B

. 220(220(127|127|220(220|127|127 220|220
Hanpsoxenue nuraroren

ceru, B 10%|15%| 10%| 10%| 10%| 15%| 10%|15%| 10%| 10%

Yacrora cetn f ¢, I'n 50 | 50 {400{400| 50 | 50 {400 (400 50 | 50

3ATAUA Ne 6

PaccuntaTe TUPUCTOPHBINA CTAOMIN3ATOP BHIIPSAMICHHOTO HAMPSKEHUS MO UCXO-
HBIM JJaHHBIM, IPUBEIEHHBIM B TAOIHIIE 7.

CocTaBUTh MPUHIUIHAIBHYIO CXEMY CTa0MIN3aTOpa MOCTOSIHHOTO HaIpsDKEHUS,
KpaTKO NOSICHUTH €€ paboTy, paccuuTarh €€ OCHOBHbIE paboyKe XapaKTEPUCTHKH, OIpe-
JEJIUTH TUIl UCIIOJIb3YEMbIX TUPUCTOPOB.

IIpu pacy€re MOKHO BOCIOJIL30BATHCSI MHKECHEPHOW METOIUKOM, NPUBEIEHHON B

[4, 10, 12].

Tabnuna 7— VcxoaHbie JaHHBIE JIJIS pacueTa THPUCTOPHOTO cTabuimu3aropa

Hcxonnbie nanHbie Homep BapuanTa (nmocnenuss mudpa 3K)
JUTs pacuera Oj]1]2]|3]4|5|6|7]|8]9
Ha“P"ﬁeng cetn 220127 (220220220 | 127220220 | 127|220
C»

Yacrora cetun
fe, I'm

[Tpenenbl n3MEHEHHSI
HaIpsHKEHUSI CETU 0,110,15(0,11(0,15(0,11(0,15{0,15|0,15{ 0,1 | 0,1

+ AUc, B

50 [ 400|400 | 50 [400|400| 50 |400 [400 |400
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ITpoioskenne Tabiuibl 7

BrixogHnoe HanpspbkeHne

U,.B 30 | 28 | 32 | 25| 26|36 |34 |30]| 24| 36

Hpenenct peryMposatust | 57, | o6, | 09: | 23; | 24; | 34; | 32; | 27; | 23; | 34;
BBIXOZHOTO HAUPSKCHUS 35 | 37 | 35 | 27 | 28 | 38 | 36 | 33 | 26 | 38

UHmin; UHMaxa B
MaKchaanmﬁ U MUHU- 12 12 10 10 11 12 8 12

MaJIbHBIM TOKW HATPY3KHU 0 0 0 0 0 0 0 0 0 0
IH,wax , [Hmin 9 A

)
N

AMIIMTY A NyJIbcaluii Ha
BbIXO€ criuaxusatromero | 1,011,009 (08 08| 1,5]|1,5]|14]08] 1,5
bunptpa Uy ,B

Makcum. Temneparypa
OKPY’KaroIIel CpeIbl, 40 | 50 | 45 [ 45 | 50 | 55|40 | 45| 55| 50
°C

3ATAYA Ne 7

PaccuuTaTh TpaH3UCTOPHBIN MpeoOpa3oBaTeIh HAMPSHKEHUS MO WCXOIHBIM JIaH-
HBIM, TPUBEIEHHBIM B Tabuile 8.

CocTaBuTh NPUHLIUNHAIBHYIO CXEMY TPAaH3UCTOPHOTO MpeoOpa3oBatTens, MOsC-
HUTH €€ padoTy M HAa3HAYCHUE JIEMEHTOB; PACCUUTATh €€ OCHOBHbBIC MapaMeTpPhl JJIs BbI-
0opa TPaH3UCTOPOB U OMNpPEAETUTh UX TUIl. 300pa3uTh BpEeMEHHYIO UarpaMMy Harmps-
KEHUS Ha IEPBUYHON 0OMOTKE ITpeoOpa3oBaTersi.

Meroauka uHXeHEpHOTO pacuéTa nmpeoOpaszoBaTeneit uznoxena B [10,11,12].

Tabnuna 8 — Vicxognbie nanHbie 715 pacuéra mpeoOpa3zoBaTes

Hcxonuble 1aHHbIE Howmep Bapuanra (nmocneauss mudpa 3K)
AIA pacdeTa Ol 12|34 |5]6|7]8]°9
Hanpsixenue nuranus

Ue. B 1511211014 | 15|12 |10 [ 13 | 12 | 15

BI)IXOILHOC HAIIPAKCHUC

U,. B 24 120122120 (24|20 |20 |20 | 18| 26

Tox Harpysku

L. A 0,8108(09(10(1,0/09(0,8]1,1]0,9](0,8

Hy.HBCEH_II/I}I BBIIIPAMIICHHOT O

0,15(0,2 0,2 |0,110,15/0,1]0,2|0,210,15/0,3
HamnpsbkeHus, He 6onee, B

Nnanason padounx |20 |30 |20 |-30|-30|-20 | -50 | -40 | -30 [ -30
Temreparyp, °C. +40 | +50 | +60 | +50 | +45 | +50 | +50 [ +50 [ +55 | +50




15

BUBJIUOTPA®UNYECKUN CIUCOK

1. Pamiorexnika: EHIukIoneInyanii HaBYaJIbHUN JTOBIAHUK: HaB4. 1OCIOHUK,
Poznin 6. Enextpoxuienns / 3a pexa. 0. JI. Mazopa, €. A. Mauyckkoro, B. 1. [Ipas-
mu. — K.: Buma mk., 1999. - 838 c.

2. UBanog-LlpiranoB A.M. DnekTpoTexHUYecKue ycTpoiicTBa paauocucteM / A. .
HBanoB-ILlpiranos. — M.: Beiciias mkoia, 1991. — 287c¢.

3. Anekcee O.B. Dnekrporexunyeckue yctpoiictBa/ O.B. Anekcees, B.E. Kura-
eB, A.M. lluxun; [lox pex. A5, uxuna. — M.: Dueprousnar, 1994. — 336c¢.

4. KuraeB B.E. Pacuét uCTOUYHUKOB 3IEKTPONUTAHUS YCTPOUCTB CBS3H / B.E.
Kutaes, A.A. bokynse. — M.: CBs3b, 1989. — 216c.

5. Kpayc JI.A. TIpoekTupoBanne CTaOMIN3UPOBAHHBIX UCTOYHUKOB DJICKTPOIUTA-
HUsl paauosnekTpoHHor ammapatypsl / JLLA. Kpayc, I'.B. I'etiman, M.M. Jlanupos-
Cko070. — M.: DHeprus, 1995. — 288c.

6. ApramonoB B.B. Manomouiasie BoinpssMutenu (OCHOBHbIE TEOpUH U Pacyuér) /
B.B. ApramonoB. — M.: CBs3s, 1990. — 240c.

7. Porunckuit B.1O. Pacu€r yCTpoMCTB 3JIEKTpONUTaHUS AIllIapaTyphl AIEKTPOCBS-
3u / B.JO. Porunckuii. — M.: CBsasb, 1989. — 300c.

8. Pynenko B.C. IIpubopsl u ycTpolicTBa npombiiuieHHOW 3ekTpoHuku / B.C.
Pynenko, B.1 Cenbko, B.B. Tpudontok. — K.: Texuuka, 1990. — 368c.

9. MlcTOYHUKH 3JIEKTPOIUTAHMS HA IMOJIYMPOBOJHUKOBBIX IpuoOopax. IIpoekTupo-
Baaue u pacuér / C.A. Homuk, }0.5. dycounkuii, K.b. Ma3zens u np.; Ilox pen. C./.
HNonuka u E.W. IN'aneniepuna — 2-e uza. — M.: CoBetckoe paauno, 1989. — 448c.

10. icTouyHUKH DJIEKTPONUTAHUS PAIUOIEKTPOHHOM ammapatypsl : CipaBOYHUK /
I'.C Haiigenbt, K.b. Mazens, U.1. Xycaunos u np; [log pen I'.C. HaiiBenbra. — M.: Pa-
JINO U CBA3b, 1986. — 576¢.

11. ApcenseB I'.H. DnekrponpeoOpazoBatenbubie ycrpoicTtBa POC: yuebHoe mo-
cooue/ I'.H. Apcennes, U.B. JIutosko — M.: ®opym, Uudpa-M, 2008. — 496c¢.

12. bamyk E.b. Meroauueckoe mocoOre no BBIMOJHEHUIO PACUETHO-TpadUUECKUX
Y KOHTPOJIBHBIX 3alaHui 110 aucuuiuinee ' Dnekrponuranue POA". CeBacronons.: U3a-
Bo CesHTY, 2009. — 27c.



16

3aka3 Ne

oT

" " 2009 r. Tupax

NznarensctBo CesBHTY



