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1 BBEJEHHUE

1.1 O6ume npaBuaa

Meronuueckie peKOMEHAAaluu pa3paboTaHbl HAa OCHOBE pabodedl MporpaMMel
y4eOHON TUCHUIUIMHBI «OCHOBBI  3JEKTpOTeXHUKN», B cooTBeTcTBUM ¢ PI'OC CIIO mo
cneruaiabHocTH: 15.02.16 TexHOMOTHS MAIIMHOCTPOCHHUSL.

JlaHHBIE METOJHMYECKHE PEKOMEHJAIUHM MpEAHA3HAYEHBl JJIsi CaMOCTOSATENHLHOrO
M3YyYeHUs AUCHUTUIMHBI « OCHOBBI AIEKTPOTEXHHUKID) M BBHITTOTHEHHSI JOMAIIHEH KOHTPOJIHHON
paboThI 00yYArOIIUMUCS KOJUIEKA.

i yerenrHoi paGboTsl 00ydaroneMycsi He00X0IUMO:

®  O3HAKOMUTKCS C TPCOOBAHUSIMU K PE3YJIbTaTaM OCBOCHUS JUCIHUILTUHBI (11.2.2).

®  U3YyYUTHh TEOPETUUECKHH MaTepual, ¢ MapayjielbHBIM BBHITIOJTHEHHEM MPAKTUYECKHIX
3aganuii. llocnmenoBarenbHOCTH U3yYCHUS U3JI0KEHAa B  TEMaTHYECKOM
mnane(1.3.2).

® BBHINOJHUTH 3aJlaHUs  JIOMAIIHEW KOHTPOJbHOM pabothi(m.4) 1O cBOoeMy
BapuaHTy(11.1.3), UCONIB3ysT B KadecTBE o0pas3iia METOAMYECKHE PEKOMEHIAIINH K
BBIMOTHEHUIO KOHTPOJIBHOM padoThI (11.5).

® [IOCII€ Y€Tro, C IOMOIIBI0 YIeOHOU JUTepaTypsl (11.7), MOXKHO OTBEYATh Ha BOIPOCHI
K 2JK3aMEHY H pelllaTh MPaKTUYCCKHUE 3aJJaHus 110 TeMATHKE, YKa3aHHOM B 11.3.3.

K sk3ameny momyckaiorcssi 0oO0ydarommecs, yCIENIHO BBIMOJHUBIINE JIOMAITHIONO
KOHTPOJIEHYIO padoTy.

JloMatHsst KOHTpOIbHAs paboTa COMEPXKUT 6 3aJaHMi TI0 TEMaM:

e  DJIEKTpUYECKOE TOJIE;

e  DJeKTpUYECKHUe IIEMH MOCTOSTHHOT'O TOJKa;

e DJeKTpUYecKUe W3MEpEHHUS,;

e OpmHo(a3HbBIE dJIEKTPUIECKHE IICTIH;

e Tpexda3zHble dMeKTpUIecKHe LeNH;

e DIeKTpUYecKHe MalliHbl IEPEMEHHOT 0 TOKA;

e  DJeKTpUYeCKHEe MAIIMHBI TIOCTOSTHHOTO TOKa;

e OCHOBBI 3JEKTPONPHUBOJIA;

e [IpeoOpazoBanue, mepeqada U pacrpereieHne dJIeKTPUIECKONH SHEPTHu.

1.2 TpeOoBanmusi, npeabsiBisieMble K JIOMAalIHell KOHTPOJIbHOI padoTe

1. Bemucars HoMepa 3a7jaHHil CBOErO BapUaHTA.

2. IlpaBUIBbHO U aKKYpaTHO NEpENucaTh 3aJaHUe KOHTPOJIbHOW pabOThI 110 CBOEMY
BapuaHTy. PaOoTbl, BBHINOJHEHHBIE IO APYrOMy BapUaHTy, BO3BpalllaloTcs 0e3
IIPOBEPKH.

3. Pemienust conpoBoXaaTh MOSICHEHUSIMH, YKa3bIBaTh €AMHUIIBI BEJIUYUH.

4. PaboTy BBIMONHATH YepHUIAMH pa300opurBoO (JINOO MEeYaTHBIM TEKCTOM).

5. B Terpagu HEoOXOAMMO OCTaBIATH MOJsS M MECTO B KOHILIE pPalOOThHI JUis
3aMe4yaHMi U 3aKiIroueHus npenogasarens. CTpaHULbI IPOHYMEPOBATh.

6. B xoHI1Ie paOoThI MPUBECTH CIUCOK MCIOJIb30BAHHBIX UCTOYHUKOB, MPOCTABUTH
JIaTy BBITIOJIHEHUS pabOThI U MOJIIHUCH.

7. Paborta, BBIIOJHEHHAass HE II0 CBOEMY BapHaHTy, HE 3aCUMTBHIBAECTCA U
BO3BPAIAETCS.

8. Ilocne monmyueHuss 3a4TEHHOM palOOTHI ClEAyeT H3Yy4UTh BCE 3aMEuyaHHUs U
MIOIIPABKH TPETIO/IaBaTellsl U UCIIPABUTH OLIMOKH.

9. Ilpu He 3auTE€HHOI paboTe OHA BBIMOIHIETCS 3aHOBO 110 BApUAHTY, YKa3aHHOMY
npenofgaBareneM. Ha mpoBepky B 3TOM cilydae OTHPaBIAIOTCA 00€ pabOThI: He
3auTEHHAs U BBIIIOJHEHHAS 3aHOBO

10../Tns monydeHUs MONOKUTENLHOW OLIEHKH 110 KOHTPOJBLHOM padore HeoO0XOomuMo
BBITIOJIHUTH BCe 3a/iaHus. KauecTBeHHas OLIEHKA BBICTABILSICTCS 110 CIEAYIOLIMM KPUTEPHSIM:
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* Ormenka 5 /0TIUYHO/ BBICTABIISETCS €CIIH TEOPETHUCCKOE CONIEp KaHNe Kypca OCBOCHO
MOJHOCTBIO, 0e3 MpoOenoB, yMeHHUs CHOPMHUPOBAHBI, BCe MPEAYCMOTPEHHBIC MPOrpaMMOn
y4eOHBIE 3a/IaHUS BHIMIOJHEHBI, KAYECTBO UX BBIITOJHEHUS OLECHEHO BHICOKO.

* OneHka 4 /Xoponio/ BBICTABISAETCS €CITU TEOPETHYECKOE COMCPIKAHUE Kypca OCBOCHO
MOJHOCTBIO, 0€3 MpoOeroB, HEKOTOPbIE YMEHHS COOPMHUPOBAHBI HEAOCTATOYHO, BCE
MPEAYCMOTPEHHBIC TPOTPAMMOM yUeOHbIE 3aJaHUs BBIOIHEHBI, HEKOTOPbIC BUIIBI 3aIaHUM
BBITIOJTHCHEI C OIHI/I6KaMI/I.

* Ouenka 3/ynOBIETBOPUTEILHO/ BBICTABISETCS €CIH  TEOPETHUECKOE COAEp)KaHHe
Kypca OCBOCHO YaCTU4HO, HO MPOOEJbI HE HOCAT CYIIECTBEHHOI'O XapaKTepa, He0OXOluMbIe
yMeHHS paboThl C OCBOEHHBIM MaTEpHAlOM B OCHOBHOM C(HOPMHUPOBAHBI, OONBITMHCTBO
MPEAYCMOTPEHHBIX MPOrpaMMoi O0y4YeHHs Y4eOHBIX 3aJaHUil BBIOJIHEHO, HEKOTOpHIE M3
BBITTOJIHEHHBIX 3alaHUN COZIepKaT OIIHOKH.

* OrmeHka 2 /HEyIOBIETBOPUTEIHHO/ BBHICTABISIETCS €CIIM  TEOPETHUECKOE COIEpPKAHHE
Kypca HE OCBOECHO, HEOOXOAWMBIE YMEHHUS HE CQOPMUPOBAHBI, BBHIIIOJHEHHBIC y4ueOHBIE
3aIaHus CoiepKaT TpyObIe OIMTIMOKH

1.3 Pa30ouBKa no BApuaHTaM KOHTPOJILHOI padoThI

BoinonHsiercst oqHa KOHTposbHas pabora. BapuaHThl Ui KakJ0ro CTyAeHTa
uHAMBHUayanbHble. HoMep BapuaHTa ompenensercss AByMs MOCIEAHUMH IH(ppamMu
HOMepa ImyHoro aena (mudpa). Hanpumep, Homepa nuunbix gen 13, 50, 835, 1103,
2300. Homepa BapuanToB Oyayt: 13, 50, 35, 03, 00.

Pemmute naTh 3amad M JaTh OTBET HA OJUH TEOPETUYECKHM BOIPOC U3
MPEUIOKEHHOT O CIIMCKA COTJIACHO Ta0JIUIE BAPUAHTOB:

IlepBoe umcno KaxaoW SYEHMKHM yKa3blBaeT HOMeEp BapuaHTa 3agadu Nel.
Bropoe uucno - Homep Bapuanrta 3agaun Ne2. Tperbe ymciio - HOMEp BapHaHTa
3agaun Ne3. YerBéproe uuncio - Homep BapuanTa 3agauu Ne4. [Isroe uucio - Homep
BapuaHTa 3a1a4u Ne5. IllecToe 4nciio - HOMep TEOPETUYECKOr0 BOIpoca.

Tabmuma sapuantoB 0 — 99
BapuaHTsl 3a/1a4 ¥ TEOPETHUECKUX BOMPOCOB JJISI CBOETO BapHaHTA CTYICHT
HaXOJHUT B COOTBETCTBYIOIIMX TaOIHIIaX.

[Ipeanocneansis [Tocneausis mudpa mmdpa cTryaeHTa

mugpa mugppa |0 1 2 3 4 5 6 7 8 9
CTYyJICHTa

0 31 (12, |23, |34, |45 |56, |67, |78, (89, |910,

1,10, (2,11, |3,12, (4,13, |514, |6,15 |7,16, (8,17, (9,18, |10,19,
100,20{1,21 (2,22 323 |424 |525 [6,26 |7,27 [8,28 [9,29

1 10,11, 11,12,]12,13,|13,14,|14,15, 15,16, | 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 | 15,35 | 16,36 |17,37 |18,38 |19,39
2 20,21, 121,22,|22,23,|23,24, | 24,25, | 25,26, | 26,27,| 27,28, | 28,29, | 29,30,
21,30, |22,31,|23,32, | 24,33, | 25,34, | 26,35, | 27,36, | 28,37, | 29,38, | 30,39
20,40 121,41 (2242 |23,43 [24,1 252 |26,3 |274 |285 |29,6

3 30,31, [31,32,|32,33,|33,34, 1,35, |2,36, |3,37, |4,38, |539, |6,40,
3140, |11, |22, |33, |44, |55 |66, |7,7, |88, |99,

30,7 318 |329 |33,10 /34,11 |35,12 |36,13 |37,14 |38,15 |39,16
4 7,41, 18,42, 9,43, |10,44,|11,45,|12,46,|13,47,|14,48, 15,49, | 16,50,
10,10, {11,11,]12,12, |13,13, |14,14,|15,15, | 16,16, | 17,17, | 18,18, | 19,19,
40,17 41,18 |42,19 |43,20 |44,21 |45,22 46,23 |47,24 |48,25 |49,26
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17,1,
20,20,
50,27

18,2,
21,21,
51,28

19,3,
22,22,
52,29

20,4,
23,23,
53,30

21,5,
24,24,
54,31

22,6,
25,25,
55,32

23,7,
26,26,
56,33

24,8,
21,21,
57,34

25,9,
28,28,
58,35

26,10,
29,29,
59,36

27,11,
30,30,
60,37

28,12,
31,31,
61,38

29,13,
1,32,
62,39

30,14,
2,33,
63,40

31,15,
3,34,
64,41

32,16,
4,35,
65,42

33,17,
5,36,
66,43

1,18,
6,37,
67,1

2,19,
7,38,
68,2

3,20,
8,39,
69,3

4,21,
9,40,
70,4

522,
10,1,
71,5

6,23,
11,2,
72,6

1,24,
12,3,
73,7

8,25,
13,4,
74,8

9,26,
14,5,
75,9

10,27,
15,6,
76,10

11,28,
16,7,
77,11

12,29
17,8,
78,12

13,30,
18,9,
79,13

14,31,
19,10,
80,14

15,32,
20,11,
81,15

16,33,
21,12,
82,16

17,34,
22,13,
83,17

18,35,
23,14,
84,18

19,36,
24,15,
85,19

20,37,
25,16,
86,20

21,38,
26,17,
87,21

22,39,
27,18,
88,22

23,40,
28,19,
89,23

24,41,
29,20,
90,24

25,42,
30,21,
91,25

26,43,
31,22,
92,26

27,44,
1,23,
93,27

28,45,
2,24,
94,28

29,46,
3,25,
95,29

30,47,
4,26,
96,30

31,48,
5,27,
97,31

32,49,
6,28,
98,32

33,50,
7,29,
99,33




2 OBHIASI XAPAKTEPUCTHKA PABOYEW TIPOITPAMMBI YUYEBHOU
JUCIIAIIJIMHBI «OCcHOBBI 31eKTPOTEXHUKH »

2.1MecTo y4eOHOii TMCHUIIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMmMbl

VYuebnas qucuuruimHa «OCHOBBI AJIEKTPOTEXHUKN SBIISIETCS YaCThHIO
ob1enpodeccnoHaIbHOro HUKIa 00pazoBaTeabHoi nporpaMmsel B coorBercTBrM ¢ @I'OC CIIO no
cnenuanbHocTr15.02.16 TexHomoruss MalmmMHOCTPOCHUS.

VYuebnas aucrumuimHa — «OCHOBBI  AJIEKTPOTEXHUKHW»  oOecreuynBaeT  (GpopMHupoBaHUE
KoMneTeHnuii mo BceM BuaaM gaesTenbHocTH PI'OC mo cnemumanbHoctr 15.02.16 TexHomorus
MAaIIMHOCTPOCHHUSI.

Ocoboe 3HaueHHEe AUCIUIUINHA UMEeT TpU (POPMUPOBAHUH U PA3BUTHH CIEAYIOMINUX OOLINX H
npoQecCuOHaNbHBIX KOMITETCHIIHA:

OK.01 Beibuparb cnocoObl  pemieHHs 3amad  npodecCHOHaIbHON  JCSATEIBHOCTH,
NPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM.

OK.02 OcymiecTBasTh MOUCK, aHAJIM3 W HHTEPIpPETalui0 MH(popManuu, HEOOXOTUMOMN Uis
BBIMIOJTHEHUSI 3a/1a4 MPO(ECCUOHANBHOMN 1eATeTbHOCTH.

OK.03 IImanupoBaTh M pEATH30BBIBATH COOCTBEHHOE NPOPECCHOHATHHOE W JMYHOCTHOE
pa3BUTHE, PEITPUHUMATEIBCKYIO IEATENBHOCTh B IPO(PECCHOHANBHOM cdepe, UCTIONb30BaTh 3HAHUS
1o (PMHaHCOBOW I'PaMOTHOCTH B Pa3IUYHbBIX KU3HEHHBIX CUTYaIUsX.

OK.09 Hcrnons30BaTh MHPOPMALMOHHBIE TEXHOJIOTHH B MTPOGECCHOHATBHOM 1S TETbHOCTH.

[1K 4.1 OcymiecTBAsATh AMATHOCTUKY HEMCIIPABHOCTEN M OTKA30B CUCTEM METAJUIOPEXKYIIEro U
aJJTMTUBHOT O IPOU3BOJICTBEHHOT0 000PY10BaHUSI.

2.2 lleab u MJIaHUpYeMble Pe3yJabTaThl 0CBOCHUS TUCHUIIIUHBI

Kon IIK/OK YMmenus 3HaHuA
— PaccuntsiBath u u3MepsaATh | — OCHOB DNIEKTPOTEXHUKH.

OCHOBHBIE ~IIAPAMETPhl  MPOCTBIX | — DJIEKTPHUUYSCKUX U3MEPEHUI U MPUOOPOB.
OKO01 ONIEKTPUYECKUX ~ MAarHUTHBIX M |—  DJeKTpOMEXaHMYECKHMX YCTPOICTB
OK02 3JIEKTPOHHBIX LICTICH. c60pOYHOro 06OPYIOBAHMS.
OKO03 — BKkIto4aTh 2MEKTPOTEXHUYECKHE
OKO09 MPUOOPBI, AMMAPATHI, MAIIHHBI,
11K 4.1 YIPaBISATh HIMH U KOHTPOJIMPOBATH

ux 3 heKkTUBHYIO 1 0€30MacHY0

pabotry




3 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JTUCIUILJIMHBI

3.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOIi padoThI

B

Bup yuyeOHoi#i padoThl Odnem npakg)p?'lecicoﬁ

1acoB MMOArOTOBKH
O0béM yueOHOI TMCUMIIIMHBI N0 TUIAHY 76 25
CymMmapHasi yyeOHasi Harpy3Ka BO B3aMMO/IeliCTBMH C MpernojaaBareeM 19 -
B TOM YHCJIE!
JIEKINH, YPOKU 6 -
nabopaTOpPHBIE 3aHATHS 4 4
MPAaKTUYECKHUE 3aHATHUS 4 4
KypcoBasi paboTta (IIpoeKT) ) )
KOHCYJIbTaIluU 5 3
CamocrosiTesibHasi padoTa 51 11
IIpomeskyTouHasi aTTecTalUsl MPOBOAUTCS B (popMe: SK3aMeHa. 6 3




3.2 TeMaTHyecKHii IJIaH U coaepikanue yq66H0ﬁ AUCIUIIIMHbI «OCHOBBI IJNEKTPOTEXHUKHU»

HanMeHoBamme Coaep:xanue yueOHOro MaTeprasia u GoOpMbI OPraHU3aALMHU AeSATeTbHOCTH 00yYAIOIIUXCS O0bem B ¢opme }
4acoB NPaKTHYeCKOM
pa3/iesioB M TeM HOArOTOBKH
1 2 3 4

Pazpen 1.

OcHOBBI 65 19

3JIEKTPOTEXHUKH

Tema 1.1. Conepxxanue yue0HOro MaTepuaJia

daexkTpuyeckoe nojie | Coxepxkanue rnpeamera iekTporexuuka. [lonstue o crpoernu BemiectBa. CBolicTBa - -
3JIEKTPUYECKOro nojsi. 3akoH KymnoHa.
CamocrosTenbHas padoTa 00yJyarommxcs: 3 -
ITpOBOJHMKY U AUIIEKTPUKH.

Tema 1.2. Coaep:kanue y4eOHOro MaTepHaJa.

dJekTpuuecKkue nenu | [lapamerpbl U 3JI€MEHTHI MJICKTPUYECKON 11eri. MeToIbl pacyeTa 3JeKTPUUICCKUX Ierei 2 -

MOCTOSIHHOT0 TOKA MOCTOSTHHOT'O TOKa. PesKuMbl paboThI U CIOCOOBI COEMHEHHSI HICTOYHUKOB TTUTAHMS.
[IpakTrueckoe 3aHsTHE: 2 2
Pacuer 31eKTpHu4ecKOoil 11enu MOCTOSTHHOI'O TOKA CO CMEUIaHHBIM COoeJMHEeHUEM R.
CamocrosiTenbHas padoTa 00yJarommuxcs: 7 5
Metozbl pacuéra 3JIEKTPUUYECKHUX LIeNel MOCTOSTHHOIO TOKa

Tema 1.3. Coneprxanue yueOHOro MaTepuaJia

DJIeKTPOMAarHeTu3m XapakTepuCTUKU U BUJbl MArHUTHOTO MoJid. JlMaMarHeTuKy, napaMarHeTuku, heppomMarHeTUKH. - -
OeKTPOMarHuThl.
CamocrosTenbHas paboTa 00yJaronmxcs: 3 1
MarHuTHBIE MaTEPHUAIIBI

Tema 1.4. Coneprxkanus y4eOHOro0 MaTepuasa

DyleKTpHYeCKHe DNEKTPOU3MEPUTEILHBIC TPUOOPHI

U3MepeHust Mertozbl anekTpruecKkux n3MepeHuil. [lorpenHocTy n Kinaccupukanus 31eKTPOu3MEpUTEIbHBIX 2 -

npubopoB. [IpuOOPsI MAarHUTONEKTPHUUECKOM, STEKTPOMATHUTHON U SJIEKTPOAUHAMUYECKOM
cucreM. MzmepeHnue TOKOB, HAPSIKEHH, COIPOTUBJICHUI U MOLITHOCTH.




JlaGopatopHble 3aHSATHS:
1 U3mepeHune akTUBHOM MOILIHOCTH B L[EMH 3JIEKTPUYECKOT O TOKA.
2 VccnenoBanue CBOMCTB COEAMHEHUN PE3UCTOPOB.

CamocrosiTenbHas paboTa 00yJaronmxcs:
AHanu3 METOA0B AIEKTPUUECKUX U3MEPEHUI

Tema 1.5.
Onnogaszubie
3JIeKTPpUYEeCKHE enu

Coneprxxanue y4eOHOIro MaTepHuaJia

3akoH OMa B LensiX MEPEMEHHOr 0 TOKa.
ITocnenoBarenbHOE COETMHEHNE SJIEMEHTOB AIEKTPUUECKON LIEMH TEPEMEHHOr 0 TOKa
Pe3oHaHC HanpsKeHUN U TOKOB

IIpakTnyeckne 3aHATHA:
Pacuet Hepa3BeTBIIEHHOM 11eTn 0 HO(a3HOro nepeMeHHoro Toka ¢ R, L, C

CamocrosTenbHas paboTa 00yJaromuxcs:
Mertozpl pacyéra 3JeKTpUYECKUX LEeTel IIePeMEHHOr0 TOKa

Tema 1.6.
Tpexdasznbie
JJIEKTPUYEeCKHE Henn

ConeprxaHue yueOHOro MaTepuaJa

CoennHenune a3 UCTOYHUKA YHEPTUU U IPUEMHHKA 3BE3/101
Coenunenue ¢a3 HCTOYHUKA YHEPTUH U IPHEMHHKA TPEYTOJIbHUKOM

CamocrosiTenbHas paboTa 00yJaromuxcs:
Crioco0BI coeTMHEHUS TOTPEOUTEIICH.

Tema 1.7. Conep:xanue y4eOHOro MaTepuaJia
TpancdopmarTopsl Onnodasuelii TpanchopmaTop
Haznauenue tpancgopmaropoB u ux npumeHenue. [IpuHiun neficTBus 1 ycTpoiicTBO 0JHO(Pa3HOro
TpaHcpopmaropa. Bunbl Tpanchopmaropon
CamocTtosiTenpHas paboTa 00yJaroMuXCsl:
Pexxumpl paboTsl Tpanchopmaropa.
Tema 1.8. Conepxanusi yueOHOro MaTepuaJia
DJleKTpH4YecKne ACHHXpPOHHBIE MAILIMHBI
MAIIHHBI CuHXpOHHBIE MALLIMHbI

NepeMeHHOr0 TOKA

CamocTosTenpHas paboTa 00yJaroMXCs:
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DIIEKTPUYECKUE MAIITUHBI

Tema 1.9.
DJleKTpUYeCKHe
MAalIuHbI
NMOCTOSTHHOT O TOKA

Conep:xanusi yaeOHOro MaTepuasia

['eneparopsl TOCTOSHHOI'O TOKA
XapakTepUCTUKN FeHEepaTopa MOCTOSIHHOIO TOKa
JBUraTenu nocTOSHHOr O TOKa

CamocrosiTenbHas paboTa 00yJaromuxcs:

DJIEKTPUYECKHUE MAITHHBI. 3
Tema 1.10 Conep:xanusi yaeOHOro MaTepuaJa
DJleKTpUYecKue, Pene u natuuku
MATrHUTHBIE U KoHTaKkTOpBI 1 MAaTHUTHEIC ITYCKATEIN ) )
3JIEKTPOMATHUTHBIE
3JIEMEHTBI CamocrosiTenbHas paboTa 00yJaroImuxcs: 5 1
ABTOMATHKH DJIeMEHTHI ABTOMATHKH.
Tema 1. 11. Conep:xanusi yaeOHOIro0 MaTepuaa
OcHoBBI OCHOBBI JIEKTPONPUBOJIA
3J1eKTPONIPUBO/A [TonsiTe 06 A7eKTpONPUBOE. IIEKTPUIECKAS CXeMa BKIIFOUCHHS HEPEBEPCUBHOTO aCHHXPOHHOTO ) )
JIBUTATETISI.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 5 1
DneKTpuyecKasi CXxeMa yIpaBJeHHs] peBEPCUBHBIM aCHHXPOHHBIM JIBUTaTelIEM
Tema 1.12. Conep:xaHue y4eOHOT0 MaTepuaJia
IIpeodpa3zoBanue, [TpeoOpazoBanue, nepeaada u pacpeesieHue MEKTPUISCKON YIHEPTrUun
nepeaavda u Dnektpuueckue cranuuu. [lepenaua snekrposnepruu Ha paccrosiHue. Pacnipenenenue i i
pacnpeeieHmne 3JIEKTPOIHEPTUU. DHEPTOCUCTEMBI.
3IEKTPHIECKOH CamocrosiTenbHas paboTa 00yJaromuxcs:
JHEpPruu Ilepenada u pacnpeneneHue EKTPUIECKON SJHEPIUH. S 1
KoucyabTanuu 5 3
IIpomexyTouHas 6 3
arrecTaums
Bcero: 76 25
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3.3 3aganuda 1Jig dK3aMeHa

DK3aMEHALMOHHBIE BOIPOCHI:
1. DnexTpuueckas sHEprus, €€ CBOICTBA U IPUMEHEHHE.
Hcropus pa3sutns snekTpodHepreTuku B Poccun.
2.07eKTpUYECKOe T0J€, DJIEKTPUYECKAs] HANpsKEHHOCTh, JJIEKTPUUECKOE HAaIpsSKEHUE,
MOTEeHI[UA.
3. Kongencarop, AJEKTpUYecKas €MKOCTb, SHEPTHsSl  DJIEKTPUYECKOTO  TIOJIA.
DIIEKTPOU3OJISILIUOHHBIE MAaTEPUAIIBI.
4. DIeKTpUYECKUM TOK B METajulaX, CWjia W IUIOTHOCTh TOKA, HAlpaBlieHHWE. DJIEKTpUYeCcKas
1ICIb, €€ OCHOBHbBIC JICMCHTHI.
5. DHeprus U MOUTHOCTh AJIEKTPUUECKOH 1IenH. bamanc MOITHOCTH.
6. DIJIEKTpUYECKOE COMPOTHUBICHUE M MPOBOJUMOCTb. YIETBHOE CONPOTHUBJICHHUE, YAENbHAs
MIPOBOJIMMOCTH, 3aBUCUMOCTh COITPOTUBJICHHSI OT TEMIIEPATYPHI.
7. 3akon Oma juis ydacTka IIemd W JJIsl Bce 1enu. Pexxumpl paboOThI IENU: XOJIOCTOM XO,
KOPOTKO€ 3aMbIKaHUE, IEpEMEHHAsl Harpy3Ka.
8. 3akon J[xoynsa-Jlenna. HarpeB mpoBojoB, BHIOOp CEYEHHs MPOBOAA B 3aBUCHMOCTU OT
JI0ITycKaemMoro Toka. OCHOBHBIE ITPOBOIHUKOBBIE MaTEPHAIIBI.
9. Ilepaslii u BTOpOii 3akoHbl Kupxroga. [IpumeHnstoTces 11t pacu€ToB CIIOKHBIX LIENeH.
10. IlocnenoBarenbHOE, MapaUIEIbHOE M CMEIIAHHOE COEAMHEHHE pe3ucTopoB. Ilorepu
HaIpsDKEHUS B MPOBOJIAX JIMHKUM dJIeKTporepenadu. JlonycTumeie e€ 3HaUCHHS.
11. MarauTHoe 1oJie, HalpaBjI€HUEe MarHUTHOTO MOJIs1, ONPEEICHUE HAPABICHHUS.
12.Hanps>keHHOCTh MarHMTHOTO MOJIsi, MarHUTHAas TOCTOSIHHAs, MarHuTHas MPOHHUIIAEMOCTb
BelecTBa. MarHuTHas WHIYKIWS, MarHUTHBIN TIOTOK.
13. MarauTHoe HamnpsbkeHue. HamaramunBaromas cusa. 3akoH MOJIHOTO TOKA.
14. DnexTpoMarHuTHas cuia. B3anMonelcTBUE MAarHUTHOIO IO M IPOBOJHHMKA C TOKOM.
JleficTBM€ MarHWTHOTO TOJISl HA JABMKYIIIUECS dJIEKTPUUECKUE 3apsIbl.
15. ®eppoMarHuTHbIEC BEIIECTBA U UX HAMArHWYMBAHME, SIBJICHUE THUCTEpe3rca. MarHUTOMATKHe
Y MarHUTHO-TBEP]IbIE MaTEPUATIBI.
16. MaruuTHas 1enb. DJIEKTPOMArHUThl U UX IPAKTUYECKOE IPUMEHEHHUE.
17. SBnenue »snexkTpoMarHuTHONM HHAYKUIUH. OJIC WHAYKIMHM B TPOBOAHUKE, B KOHTYpE.
IIpaBuiio npasou pyku, npasuio JIexHmna.
18. UHIyKTUBHOCTB. SIBIICHUS] CAMOMHAYKIIMH M B3aUMOMHAYKIIUU. BUXpeBbIe TOKH.
19. Ilepemennsbiii TOK, ero omnpenenenue. Ilepuon m vactora. [loaydeHue CHHYCOMIAITBHOIO
D/IC. IlonsTue 06 ycTpoHCTBE U MPUHIIMIIE IEHCTBUS T€HEepaTopa MepeMEHHOr0 TOKa. YTIoBas
CKOpPOCTb U YIJI0Bas YacTOTa.
20. N3obpakeHune cuHyconanbHBIX BeaudnH. daza, HadansHas (aza, caBur ¢as.
21. JleficTByroliee 3HaueHNe ToKa, Hanpsixenus, DJ[C.
22. llenp mnepeMEHHOrO TOKa C AaKTUBHBIM CONpOTHBJICHHEM. llernb mnepeMeHHoro Toka ¢
WHIYKTUBHBIM COMPOTUBIIEHUEM. L{erb mepeMeHHOro Toka ¢ EMKOCTHBIM COMPOTHUBIICHUEM.
23. Hepa3BeTrBieHHass 1ienb MEPEMEHHOIO TOKAa C AKTUBHBIM CONPOTUBICHUEM U
UHAYKTHBHOCTHIO. Koo uuuenT ucnonp3zoBanus MomHocTu (kocunyc ©N).
24. Hepas3BeTBieHHas IeNb IEPEMEHHOIO TOKa, COJEpKallas aKTUBHOE CONPOTHBIIECHUE,
WHJIYKTUBHOCTb U EMKOCTb. P€30HaHC HaNpsyKEHUH.
25. TlapamnenbHasi 1eNb NEPEMEHHOIO TOKA, COJAEpKallas aKTUBHOE CONPOTUBIICHHE,
WHIIYKTUBHOCTH U EMKOCTh. Pe3oHanc TokoB. Vcnonb30oBaHue KOHACHCATOPOB JJII KOMIICHCAITUN
PEaKTUBHOM MOLIHOCTH.
26. Tpéxdaznas cucrema nepeMeHHOro HampspkeHusi. CoeuHeHue reHeparopa 3Be310M U
TpeyroibHUKOM. Da3HbIe U TUHEHHBIE HATPSHKCHU S, UX COOTHOIIIECHHE.
27. Coenunenue TpEXQa3HbIX MOTPEOUTENCH 3BE€3101 U TpeyroidbHUKOM. Da3HbIe U JTUHEHHbBIE
TOKH, COOTHOIIIEHNE MEXTy HUMU. MOITHOCTB TPEX(Ha3HOM LeTH.
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28. YCTpOICTBO W MPUHIHMN ASHCTBUS oHO(a3zHOro Tpanchopmaropa. Pexum xomocToro xona,
paboumii pesKuM U peKUM KOopoTKoro 3aMmblkanus. Ilorepu snepruu u KI1/] rpanchopmaropa.
29. Tpéxdaszusle TpanchopMaTopbl, aBTOTpaHCHOPMATOPHI, CBApPOYHBIE U H3MEPHUTEIbHBIE
TpaHc(opMaTopsl.

30. VYcTpoWCTBO M NOPUHLMI JIEWCTBUS ACHHXPOHHOro sJjekTpoasurarens. I[lomydenue
Bpamatomerocsi MarautHoro moist. Ckombxenue. DJ[C. CompoTuBieHne U TOK B 0OMOTKax
cTaTtopa u poropa.

31. CkonbXeHHe, TOK B OOMOTKax cTaTopa W poTopa. Bpamaromwuii MOMEHT, MeXaHW4YecKas
XapaKTepUCTUKA ACHHXPOHHOI'O JIBUTATEIs.

32. Ilorepu u KIIJ, myck B XO0x, peryiupoBaHHE 4YacTOThl BpAIIEHHUs U PEBEPCUPOBAHUE
ACMHXPOHHOTO JIBUTaTEIIs.

33.  CuHXpOHHBIH TEHEpPaTOp W  CHUHXPOHHBIA  3jekrpoasurarens.  OmHodasHbI
3JIEKTPOJIBUIATENb. Y CTPOMCTBO, IPUHIIUI ACUCTBUSA U IPUMEHEHUE.

34,  VYcCTpoMCTBO MalllMH TMOCTOSHHOrO Toka. llpuHumnm  fgelcTBUA — reHepaTtopa U
9JIEKTPOABUIaTENs TOCTOSHHOIO TOKA.

35. I'enepaTop MOCTOSIHHOTO TOKA ¢ HE3aBHCUMBIM M NapaJlJIeIbHBIM BO30YKIEHHUEM, UX CXEMBI
1 XapaKTEPUCTUKH (XOJIOCTOTO X0/1a M BHEITHSSA).

36. DnexkTponaBUTaTeNb IOCTOSIHHOTO TOKa C HapajyieibHbIM BO30YXICHHEM €ro CXEMbI,
MexaHudeckas xapakrepuctuka. I[Torepu u KII/I.

37. Ilyck B X0, pETryJINPOBAHNE YaCTOThI BPALLEHUS, PEBEPCUPOBAHUE JBUTATENIS, IOCTOSIHHOIO
Toka. O01acTh MPUMEHEHUS.

38. Knaccudukanus snextponsmMepuTenbHbix mpuoopos. Ilorpemnoctn m3mepenuit. Kiace
TOYHOCTH TIpHOOpAa.

39.YcrpoiictBO U IPUHLINII JNENCTBUS AJIEKTPOU3MEPUTEIBHBIX MEXaHNU3MOB
MarHUTORJIEKTPUYECKOMU, IJIEKTPOMArHUTHOM, 3JIEKTPOAUHAMUYECKON U MHIYKIHOHHOM CUCTEM
Y UX IPUMEHEHUE B TpHOOpax.

40. U3mepeHue Toka, HaMpsHKEHU S, MOLTHOCTH.

41. U3mepenue conpoTuBiieHUH. MI3MepeHne HERIEKTPUUECKUX BEITHYNH.

42. Tlonsatue o0 »snexrporpuBope. Pexum paboThl 3nexTponBurareneid. Beibop MomrHOCTH
AJIEKTPOABUraTeNs MPHU MPOJOKUTENBHON paboTe ¢ MOCTOSHHON Harpy3Koi.

43. Ilyckoperynupyrom@ass M 3amuTHas anmnaparypa. llpuHuunuansHass M MOHTaXKHas
anekTpocxeMbl. [IpuHIMNManbHas HEPEBEPCUBHAS 3JIEKTPOCXEMa YIPaBJICHUS ACUHXPOHHBIM
JIEKTPOABUTATENIEM.

44. Tlonatue 00 ympaBJIeHUU U PErYJIUPOBAHUM aBTOMATH3alMM, aBTOMATUKE, ABTOMATHYECKUX
CUCTEMax. JJIEMEHThl aBTOMAaTUKH: NIEPBUYHbIE MpeoOpa3oBaTesn (JaTUUKH), IPOMEKYTOUHBIE
HCIIOJIHUTEIIBHBIC 2JICMEHTBI.

45. CoBpeMeHHbIE CXEMbl 3JEKTPOCHAOKEHHS MPOMBIIUIEHHBIX NPEANPUATHHA. DIEKTpUUYECKUe
CeTH NPEANPHUATHIA: BO3AYIIHBIE KaOelbHbIC, BHYTPEHHHE JJIEKTPHUECKHE CETH. 3allUTHOE
3a3eMJICHUE.

46. CoOcTBeHHass M MpPUMECHAs HNPOBOJUMOCTH MOITYHPOBOJHHUKOB. DJIEKTPOHHO-IbIPOYHBIN
IIepexo/, ero CBOMCTBA.

47. IlonmynpoBOIHUKOBBIN 110/, YCTPOWCTBO, IPUHLIUI ICHCTBUS, XapaKTepUCTUKA, TapaMeTphl,
pUMeHEeHHEe, MapKupoBKa. CTaOMIINTPOH.

48. BUNONSApHBIN TpaH3UCTOpP, YCTPOMCTBO, MPHUHIMUI ACUCTBUS, YCHJINTEIbHBIE CBOMCTBA.
[ToneBoii TpaH3UCTOP, MPUHIMN ACUCTBUS, IPUMEHEHUE U MAPKUPOBKA TPAH3UCTOPOB.
49.Tupucrop, yCTpOMCTBO, IPUHILIMI ACHCTBUS, TPUMEHEHUE, MAPKUPOBKA.

50. ®oTope3ucTop, coHeuHble (POTOAIEMEHTHI U (POTOANOIbI, POTOTPAH3UCTOPHI, YCTPOUCTBO,
MIPUHIMI JEHCTBUS, IPUMEHEHUE, MAaPKUPOBKA.

51. OgHOnoMyNnepuoaHbIM BBIIPSMUTEND, ABYXIOIYNEPHUOIHBIM BBINIPSIMUTENb, COOTHOLICHUS
MEX]ly IEpEMEHHBIMU U BBINPSMICHHBIMU TOKAMHU, U HAIPSYKEHUSAMHU.

52. Tpéxdasuelii OAHOMONYNEPUOTHBIN  BBIIPSIMHUTENb, YIPABISEMBIH  BBIIPSIMUTENb,
CrJIaKUBAKOIINE QUIIBTPBI.
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53. Ycuwnutens HanpspKeHUs, NPUHUUIT YCUJIeHUs. JIByXKacKaaHbId YCHUIIMTENb, 4YacTOTHas
XapaKTEepPUCTHUKA, BUJIbI MEKKACKAIHBIX CBA3CH.
54. YcwiuTens MOIIHOCTH, UMITYJIbCHBIA YCUIIMTENb, W30UpPATENbHBIA yCUIIUTENb, YCHUIIUTENb
IIOCTOSTHHOT'O TOKa.
55. DNEeKTpOHHBIE YCTPOMCTBA aBTOMATHKH M BBIYMCIHUTEIBHONM TEXHMKH: JIEKTPOHHOE pele,
TPAH3UCTOPHBIE KIIFOUYH, OCHOBHBIE JIOTUYECKUE IJIEMEHTBHI.
56. CxeMbl TOTHYECKHUX AJIEMEHTOB: pEerucTpa, cuétunka. Mx pabora, mpuMeHeHue.
ITpakTueckoe 3ananue:

JUist JaHHOM JIEKTPUYECKOM 1IeNH 3a/1aHbl 3HAYEeHUs CONMPOTUBIIEHUS pe3rucTopoB R1=R2=25 Owm,
Rs=15 Om, R4=750M, U=105 B.
OnpenenuTs:

1 TIpoBOAMMOCTH M TOKU B BETBSX. Ra Rs

ydacCTKax LCIIn.

3 MouHocTb, NOTpeOIIeMyI0 LENbIO.

3.4 Ilpumep BapuaHTa OmMJeTa:

1.KonneHncarop, 3nekTpudeckas €MKOCTb, SHEPIHsl AJIEKTPUYECKOIO MOJIS.
ONEKTPOU30IIALIMOHHBIE MaTEepUAJIbI.
2.MarnuTHas 1enb. DIEKTPOMAarHuThl U MX TMPAKTHUYECKOE NPUMEHEHHE.

3. I[IpakTnueckoe 3anaHue:
JUist JTaHHOM 3JIEKTPUYECKOM LIeNH 3a/1aHbl 3HAYEHUS COMPOTHUBIICHUS pe3ucTopoB R1=R>=25 Owm,
R3=15 Om, R4=750Mm, U=105 B.
Onpenenutb:
1 TIpoBOAMMOCTH M TOKH B BETBSX. R Rs

ydacCTKax LCIIn.

3 MOoMHOCTh, MOTPEOISIEMYIO IETBIO.
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4 3AIAHUSA 1151 KOHTPOJIbBHOM PABOTHI

3amaua 1 (BapuanTbl 01-33). Llenb MOCTOSHHOTO TOKa COAEPKHUT LIECTh PE3UCTOPOB,
COeAMHEHHBIX cMelIaHHo. CxeMa LIeNu U 3Ha4Y€HUs Pe3UCTOPOB YKa3aHbl HA COOTBETCTBYIOLIEM
PHUCYHKE.

a) Homep prcyHKka 1 BelTMUMHA OJTHOT'O M3 33JaHHBIX TOKOB WJIM HaNPsKEHUN IPUBEACHBI
B Tabmuue 1. MHaekc Toka MM HamnpspKeHUsl COBIAJAET C MHJEKCOM PE3HCTOpa, M0 KOTOPOMY
MIPOXOJUT 3TOT UJIM Ha KOTOPOM JIEHCTBYET yKa3aHHOe HanpshkeHue. Hanpumep, uepes pe3sucrop
Rs mpoxoaut Tok Is m Ha Hem aeiictByer HampsbkeHue Us. OmpenenuTs: 1) SKBHBaJIGHTHOE
COIIPOTUBJIIEHHUE U LIENIM OTHOCUTEIBLHO BBOAOB AB; 2) TOK B KaX/10M PE3UCTOpPE; 3) HANPSIKEHUE
Ha KaXJI0M pe3ucTope; 4) pacxo/ JIeKTpUUYECKON SHEPruy 1enbio 3a 10 4.

6) C moMoIIbI0 JTOTHYECKUX PACCYKICHHUH MOSCHUTH XapakTep M3MEHEHUs OJHOTO W3
3HAYCHHUM 3aJaHHBIX B TAOJHUIlE BAPUAHTOB (YBEIMUYUTCS, YMEHBIITUTCS, OCTAHETCS TMPEXKHEH),
€clli 3aJaHHbId B TabnuIle pe3ucTop JuOO 3aMbIKaeTCs HAKOPOTKO, JTMOO BBIKIIOYAETCA W3
cxembl (HamnpsbkeHue cetd Uap JIOJPKHO COOTBETCTBOBATh YacTH - a)). B ciyuae BOSHUKHOBEHUS
TPYAHOCTEH JIOTMYECKOTO MOSICHEHUS CIIEAYeT PAacCUMTaTh YKa3aHHOE 3HAYCHHUE B M3MECHEHHOU
CXeMe U J1aTh OTBET.

A B
? ’
R 60 R. =15 O Rs—4 Om R4 =40m
o B R;=150m | —
R(,ZIO Om
Pucynok 7 Pucynok 8
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Homepa Homepa 3anaBaemasi [eiicTBHE C pe3ucTOpaMu HN3menenue
BAPHAHTOB PUCYHKOB BeJIMYMHA | 3amMbikaeTcsa | Boikiodaercsi KaKou
HAKOPOTKO U3 CXeMbI BeJIUYUHBI
paccMoTpeTh
01 7 l4s=6 A - Rs3 I2
02 7 U, =100B Re - U
03 7 1,=10 A - R4 I3
04 7 U3:40 B R5 - |4,5
05 7 U;=100B - R> I
06 7 Uas=200 B R3 - Us
07 7 11=20 A - Re I3
08 7 Us=60 B R> - I
09 7 U,=36 B - R2 I3
10 7 le=4 A R1 - U2
11 7 b=5A - Re U,
12 7 Us=20 B R4 - I3
13 7 |4,5:3 A - R4 |6
14 7 Uas=100 B Rs - U
15 7 11=10 A - R3 I1
16 7 1,=3 A Rs - I3
17 7 U1:50 B - Re |4,5
18 7 U.5=30 B R2 - I3
19 7 I3=5 A - R2 Us
20 7 U,=50 B R1 - Us
21 8 Uas=30 B - Re Uz
22 8 11=1,08 A R4 - Is
23 8 U,=10,8 B - R1 I3
24 8 1,=0,72 A Rs - l4
25 8 =18 A - Rz Us
26 8 Us=12B R3 - l4
27 8 =3 A - R4 ls
28 8 Us=18 B R1 - Us
29 8 =12 A - R3 Us
30 8 Us=7,2B R2 - Is
31 8 11=3,24 A - Rs Us
32 8 Us=54 B R1 - U
33 8 |4:9 A - Rl |4
Tabmuua 1.

16




3anaua 2 (Bapuantbl 01-50). HepasseTBiieHHas 1enb MepeMEeHHOr0 TOKa, MMOKa3aHHasI
Ha COOTBETCTBYIOIIEM PUCYHKE, COAEPKUT aKTUBHBIC U PEAKTUBHBIC COMPOTHUBIICHHUS, BETUYUHbI
KOTOpPBIX 3aJaHbl B Tabauue 2. Kpome Toro, n3BectTHa ogHa u3 10NOIHUTENbHBIX BeauuuH (U, I,
P, Q, S). Onpenenuth creayromue BEIUYUHBI, €CIIM OHM HE 3a/laHbl B TaOnuIle BapuaHTOB: 1)
[TonHoe conpoTuBieHue 1enu Z; 2) Hanpsbkenue, U NpuiiokKeHHOe K e ; 3) CUTy TOKa B IeNH;
4) yron chasura ¢a3 ¢ (BeIMYMHY W 3HAaK); 5) akTHBHYyIO P, peaktuBHyro Q u moiHyro S
MOIIHOCTH, MOTpedisiemble 1enbio. HadepTuTh B Macmitabe BEKTOPHYIO auarpammy Lenu U
00bsIcCHUTH €€ mocTpoeHue. C MOMOIIbI0 JTOTHYECKUX PACCYKIACHUN MOSCHUTH, KaK U3MEHHUTCS
TOK B IENM W Yroin ciasura (a3, eciau 4YacToTy TOKa YBENIWYHTh BABoe. Hampsbkenwue,
MIPUJIOKEHHOE K LI€TIH, CYUTATh HEU3MEHHBIM.

Tabmuma 2
Homepa Homepa R1, Ra, | X1, | Xig, Xci1, | Xez, JlomotHUTEILHAS

BAPHAHTOB | pUCYHKOB | Om | Om | OmMm Om Om Om BeJIMYHUHA

01 12 8 4 18 - 2 - I=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:=72 B

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 Br

11 13 6 - 2 10 4 - U=40 B

12 13 4 6 2 5 - P=16 Bt

13 13 16 - 15 S 8 - Qui= 135 Bap

14 13 32 - 8 4 12 - QL= 16 Bap

15 13 8 - 2 2 10 - Qc1= -40 Bap

16 13 3 - 10 12 26 - P1=48 Bt

17 13 4 - 8 6 17 - U=12B

18 13 16 - 3 8 20 - Qc1=-720 Bap

19 13 6 - 10 2 4 - I=5 A

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 =1 A

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 Uni=160 B

29 14 24 - 28 - 35 25 S=1000 B*A

Homepa Homepa R1, | Rz, | Xuy, | Xez, | Xey, | Xez2, | JonmoJHuTeIbHAA

BAPHAHTOB | PUCYHKOB | OM | Om | Om | Om | Om | Om BeJIUYHUHA

30 14 8 - 12 - 4 2 Qui=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
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36 15 3 1 5 - 6 2 S5=180 B*A
37 15 24 40 52 - 40 60 Qui= 468 Bap
38 15 2 6 4 - 2 8 U=40B
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=80B
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 XLt R2 Xc1 X1 R1 X12 Xc1
= 1+~ __H =]
u ' U
f } —
Pucynok 12 Pucynoxk 13
Xc1 R1 Xc2 Xu1 R1 Xca R2  Xc2 X1
| — v '|_|
| I— | I—
Pucynok 14 Pucynok 15
Xc1 X1 R1 XL2 Xc2
—E—ll—"‘"""—:I—N"NI}
U
'I_I
| IS
Pucynox 16




3agaya 3 (Bapmantbl 01-10). Tpéxdas3Hblii aCHHXPOHHBIA  JBUTaTeb C
KOPOTKO3aMKHYTBIM POTOPOM HMEET HOMHUHAIBHYIO MOIIHOCTh Puow M TOTpEONsSeT U3 ceTu
MOJTHYI0 MOIIHOCTh S1 TpU KOIPPHUIIMEHTE MOITHOCTH COS ¢@ wow U KIIJ Muow. CymMmapHBIC
IIOTEPH MOIIHOCTH B JBUTaTesne X2p. JIBurarens pa3BUBACT HOMUHAIBHBIA MOMEHT Miou,
MaKCUMaJIbHBIA Myax U MYCKOBOH Mpyck. CriocoOHOCTH aBurarens kK meperpy3ke Muyax/Muow,
KpPaTHOCTb IYCKOBOI'0O MOMEHTa Mupyck/Muow. HOMHHANIBHAS "yacTOTa BpalleHUs POTOPA Ngow;
CKOJIbYKEHUE JIBUTaTelIs MPHU 3TOM Syow. JacToTa TOKa B ctarope fi, B porope f2. HomunansHoe
HanpspkeHue ceTd Ujyow. OTpenenuTs BENWYHHBI, OTMEUYEHHbIE Tpodyepkamu B Tabmune 11.
[TosicHuTh MONTydeHne BpaIAIOLIErOCsl MAarHUTHOTO TOJISI B ACHHXPOHHOM JIBUTATElNE.

Tabnuma 11.
Ne |Puom| Si |COSQuom [MNuom | ZP | Muom | Mmax | Muyex | Muax/ | Muyerc | Muom | T2 | T2 [ Swom | Uno | liiom
Bap | KBT |[KB*A kBt | H*m | H*m | H*M | Muou I oo | T |[T| % | o
01 3,97 - - 105185 - 244 | 17 Mi{OM 1425 | - |25] - 330
02 13,85| 0,84 - - - 176 | 117 - 1,2 - 50 | - - 1380
03 - 086 |09 | - 93 - - 1,5 | 1,1 | 2880 |100| - | - |500
04 | 28 | 36,2 - - (31| 93 140 - - 11 - - | 4 - - | 41,7
05 | 10 - 0,84 [0,86| - - - - 1,8 1,2 | 980 | 50 | - - 1380 -
06 | 28| - - 1085/ 05| - 32 - - 13 | 1425 | - |25] - - | 62
07 - - 0,84 |0,86|1,62| 97,5 | 176 | 117 - - - - 11,0 - - 21
08 | 28 - 0,86 - - - 140 | 102 - - 2880 | 100 | - - | 500 | 41,7
09 | - - 083 (085 - |188 | - |244 | 17 - - 50 | - | - |380] 6,2
10 36,2 | 086 |09 - - 140 | 102 - 11 - - | 4| - |500

3amaua 3 (BapuantThl 11-31). B tabmuie 12 3agan tun Tpéx(ha3HOro aCHHXPOHHOTO
JIBUTATENIsl C KOPOTKO3aMKHYThIM poTopoM. HomuHanbHOe HampspkeHue nsurarens 380 B.
[Tonp3ysick TEXHUYECKUMH JaHHBIMU JBUrareneil cepuu 4A, npuenéHHbIMH B Tabmuue 20,
ornpenenuTh: 1) HOMUHANBHYIO Pyuow 1 moTpebmsiemyto P1 momaocTH; 2) HOMUHANBHBINA [HOM 1
myckoBoM Imyck TOKM; 3) HOMHHAJIbHYIO YacTOTY BpAaLICHHs NHOM U CKOJBbXEHHE SHOM; 4)
HOMUHAJIBHBIA Muoy, MYCKOBOH MOMEHTBI Munyck. PacmmdpoBars yciioBHoe o0o03HaYeHHE
nsurarens. HauepTute sHEpreTHuecKyro AuarpaMMy aCHHXPOHHOIO JIBUTATENs U MOSICHUTD €€.

Tabmuna 12.
Homep Tun Homep Tun Homep Tun
BapHaHTa ABUTAaTEJIA BapHuaHTa ABUTaTEJIA BapHaHTa ABUTATEIA
11 4A250M6VY3 18 4AH250M6Y3 25 4A25084V3
12 4A250M4V3 19 4A80A4V3 26 4AP160S4Y3
13 4A10084VY3 20 4AP180S4VY3 27 4A250M8VY3
14 4AP160M6Y3 21 4A132M2CVY3 28 4A112M2V3
15 4A100S2VY3 22 4A100L.2V3 29 4AP160S6Y3
16 4A250S56Y3 23 4AP180M4VY3 30 4A132M1CY1
17 4A10084VY3 24 4A112M4ACY1 31 4A100S4V3
Tab6muia 20
Tun nBUraTess Prom n2 COS(PHOM Il]yCK/IHOM Ml‘lyCK/MHOM Muyax/Muom MNuom
kBt | mun!
4A100S2Y3 4 2880 0,89 7,5 2,0 2,2 0,86
4A100L2Y3 55 2880 0,91 7,5 2,0 2,2 0,87
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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
4A80A4Y3 11 1400 0,81 50 2,0 2,2 0,85
4A90L4Y3 2,2 1400 0,83 6,0 2,0 2,2 0,8
4A100S4Y3 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
4A112M4CY1 5,9 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
4AP180S4Y3 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
4A25054Y3 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 | 18,5 970 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
4AH250M6Y 3 75 985 0,87 7,5 1,2 2,5 0,93
4A100L8Y3 1,5 725 0,65 6,5 1,6 1,7 0,74
4AP160S8Y3 7,5 730 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
4AH250M8Y 3 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/
14,5 | 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 11 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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3agaua Ne4 (Bapmanthl 1-10). MocroBoii ogHO(a3HBINA BHIIPAMHUTEb JT0KEH MUTATh
MOTPEOUTENh MOCTOSIHHBIM TOKOM. MomHoCTh noTpedurens Po, BT, npu HanpspkeHUH MUTaHUS
Uo, B. [Inst cxeMbl BBIIPSAMUTENS CIeAyeT BHIOpAaTh OAUH U3 TPEX THIIOB MOJYIPOBOJHUKOBBIX
JIMOJI0B, ITapaMeTPbl KOTOPBIX IPUBEIEHBI B Tabnu1e 13 1 NOSCHUTH, HA OCHOBAaHUU YE€ro CeIaH
BbIOOp. HadepTuth cxemy BeIpsiMuTets. JlaHHbIC 111 CBOETO BapUaHTa B3ATh U3 TaOJI. 3.

Tabmuma 3.
Howmep Tumnel 1nonoB Po, Bt Uy, B Howmep Turmet Po, Bt Uo, B
BapHaHTa BapHaHTa IAOIOB
1 214 300 40 6 J1218 150 300
J215 11222
JI224A J1232b
2 11205 100 150 7 1221 100 40
J217 J1214b
JI226A J1244
3 J1243A 40 250 8 a7r 50 100
a11 J1209
JI226A J1304
4 JI214A 500 100 9 112426 120 20
J1243 J1224
KJ1202H J1226
5 J1303 150 20 10 215 700 50
J1215b JI242A
J1224 J1210

3anaua Ned (Bapuantsl 11-20). CoctaButh cxeMy OAHO(A3HOTO OJHOMOIYIIEPUOTHOTO
BBITIPSIMUATEJIS, HCTIOIB30BaB CTAHIAAPTHBIC TUOBI, TTApaMETPhl KOTOPHIX MPUBEACHHI B Ta0m. 13.
MomHocte motpebutens Po, BT, ¢ Hampsbkenuem mwutanus Ug, Br. IlosicHuTh mopsmox
COCTAaBJICHHSI CXEMbl Uil JUOAOB C TMpUBEAEHHBIMH mapamerpamu. Haueptutes cxemy
BBITIpsIMUTENS. JlaHHBIC SISl CBOETO BapHAHTHI B3STh U3 Ta0I. 4.

Tabmuma 4.
Howmep Tumsl 1nomnoB P, BT Uo, B Howmep Tumnesr P, BT Uo, B
BapHaHTa BapHaHTa JIINOJIOB
11 11217 40 250 16 J1233 300 200
12 J1215b 150 50 17 J1209 20 100
13 J1304 100 50 18 JI244A 200 30
14 J1232b 200 200 19 11226 30 150
15 1205 60 100 20 KJ1202A 40 10
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3amaua Ne4 (Bapuantsl 21-30). CoctaBuTh cXeMy 01HO(DA3ZHOrO ABYXIIOIYIIEPHOTHOTO
BBIIIPSMUTENSI CO CpeAHEH TOUKOW TpaHcpopMaTopa, HCIONb30BaB CTAaHAAPTHBIC TUOJBI,
nmapaMeTpsl KOTOPBIX TpuBeAeHBI B Tabn. 13. OmnpeaenuTs IOMYCTUMYH MOIIHOCTH
noTpeOuTeNsi, €CAM 3HaueHus BbIIpsiviieHHoro HampsokeHuss Uo, B. Haueptuts cxemy
BhIMpAMUTENs. [laHHBIE A7 CBOETO BapuaHTa B34Th U3 TaOI. 5.

Tabnuna 5.
Howmep Tumner Uo, B Howmep Turer Uo, B
BapHaHTa | JHOJOB BapuaHTa | JTHOJOB

21 J1218 300 26 J1233b 150
22 7T 80 27 J1214b 50
23 1244 20 28 J1244A 30
24 1226 200 29 J1205 100
25 J1222 160 30 J1215 120

3anaua Ned4 (Bapmantbl 31-40). TpéxdasHblii OAHONMONYNEPUOIHBINA BBIIPSIMHUTENb,

coOpaHHbII 1O cxeme MuTkeBu4Ya, JOIDKEH NUTaThb MOTPEOUTENb MOCTOSHHBIM TOKOM.
Mormunocts notpedutens Po, Br, npu nanpsxennn Uo, B. [ cxembl BBIIPSMUTENS CIEIyeT
BBIOpATh OJIMH U3 TPEX TUIIOB MOTYNPOBOAHUKOBBIX AUO/I0B, TAPAMETPHI KOTOPBIX PUBE/ICHBI B
tabnuue 13. TlosicHUTh, Ha OCHOBAaHMM 4YEro ciaeiaH BbIOOp. HauepTuth cxemy BBIIPSIMHUTEIS.
JlaHHbIE 17151 CBOETO BapHaHTa B3STh U3 TaOIHIIBI 6.

Tabmuma 6.
Howmep Turer Po, Bt Uo, B Howmep Tumner Po, Bt Uy, B
BapyaHTa IHAOMIOB BapHaHTa JINOJI0B
31 11224 90 30 36 11305 100 40
11207 11302
J1214b J1222
32 J215A 100 400 37 J1243A 600 200
J1234b 112336
J1218 J1217
33 J1244A 60 80 38 KJ1202A 150 150
a7r 12156
J1210 J1205
34 1232 900 150 39 12316 400 80
KJ1202H J1242A
J1222 J1221
35 11304 200 40 40 11242 500 20
11244 JI226A
J1226 JI224A
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Tabawnma 13.

Tunsl lrom, A Uosp, B Tunsl lrom, A Uosp, B
JINOJI0B JINOJI0B
a7r 0,3 200 21231 10 300
J1205 0,4 400 J1231b 5 300
1207 0,1 200 J1232 10 400
J1209 0,1 400 J1232b 5 400
J1210 0,1 500 J1233 10 500
J211 0,1 600 112336 5 500
J1214 5 100 J1234b 5 600
JI214A 10 100 J1242 5 100
J1214b 2 200 JI242A 10 100
J1215 5 200 J1242b 2 100
JI215A 10 200 J1243 5 200
J1215b 2 200 JI243A 10 200
11217 0,1 800 J1243b 2 200
J1218 0,1 1000 1244 5 50
J1221 0,4 400 JI244A 10 50
J1222 0,4 600 J1244b 2 50
J1224 5 50 J1302 1 200
J1224A 10 50 J1303 3 150
J1224b 2 50 J1304 3 100
J1226 0,3 400 J1305 6 50
JI226A 0,3 300 KJI202A 3 50
KJ1202H 1 500
3agaua Nes.

3agaua 5 (Bapuantbl 1-100). BeimonHuTh apudmeTHyecKre ACHCTBHS
CHCTEME CUMCIICHUS M TPOU3BECTU INPOBEPKY, MEpEBEls OTBET M3 JBOUYHOH B JECATHUHYIO

CUCTEMY CUUCIICHHUS.

I[aHHBIe IJIs1 CBOCTO BapuaHTa B3sATh U3 Tabi. 14.
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Tabauua 14.

Homepa CII0XUTH Brruects YMHOXUTE Pa3pgemuts
BapHaHTOB

1 40+27 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 22X7 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
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
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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 29%5 234/13
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 777
57 70+43 109-88 28x6 171/9
58 87+66 151-29 25x7 110/10
59 71452 230-97 27%5 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 27%6 105/15
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 73+52 233-118 30x9 154/7
76 62+39 203-108 17x11 225/9
77 43+35 183-79 29x7 210/10
78 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 27X7 110/5
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 57433 176-45 15x9 117/13
94 74+63 129-58 22X7 108/12
95 71+42 137-78 34x6 220/10
96 66+55 148-89 33x5 162/6
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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

TeopeTnyecknii BOnpoc

OTBeThTE HA BOIIPOC COrJIaCHO Ta6JII/IL[bI BAapHUaHTOB

1. OGbsicHuTE 371€KTpOU3NYECKHE CBOMCTBA MOIYIPOBOJHUKOB. DJIEKTPOIPOBOIUMOCTh
IIOJIyIIPOBOJHUKOB U BIMSIHUE IIPUMECEN HA UX IPOBOJIUMOCTb.

2. OObsicHATe 00pa30BaHKE W MIPUHIIMIT ICHCTBHUS JICKTPOHHO-IBIPOYHOTO Iepexoa
HOJTYIPOBOJHHUKOB.

3. OOBscHHUTE YCTPOMCTBO MOIYIIPOBOAHUKOBBIX TUOOB U MPUHIIUII BBIIPSMIICHUS UMU
MIEPEMEHHOT0 TOKA.

4. HauepTuTe BOJIBTAMIEPHYIO XapaKTEPUCTUKY MOITYIIPOBOJHUKOBOIO 1M0JIa U OSCHUTE €ro
napameTphl, I0Ka3aB UX HA XapaKTEePUCTHUKE.

5. OOBsicHUTE YCTPOWCTBO OUITOISIPHBIX TPAH3UCTOPOB, HA3HAUCHHE JIEKTPOAOB, IIPUHITHIT
paboThI, MPUMEHEHHE.

6. Haueptute cxemy u 00bSCHUTE YCUIUTEIbHBIE CBOMCTBA TPAH3UCTOPA, BKIFOUEHHOT'O TIO
CXEeM€ C OOIIMM YMUTTEPOM.

7. HauepTuTte U NOSICHUTE BXO/HBIE U BBIXOAHBIE XapaKTEPUCTUKU TPAH3UCTOPA, BKIFOYEHHOTO
1o cxeme ¢ o0muM smMutTepoM. Kakue napamerpsl TpaH3UCTOPa MOYKHO OIPEJEIUTh 110 3TUM
XapaKTepUCTUKAM?

8. OOBsicCHHUTE YCTPOWMCTBO MOJIEBBIX TPAH3UCTOPOB, HA3HAYEHHUE DJIEKTPOJIOB, IPUHITUIT PAOOTHI.

9. OOmBscHHUTE YCTPOUCTBO U NPUHLUI I€HCTBUS OIYIPOBOIHUKOBOIO MpUdOpa ¢ 4-croiHon
CTPYKTYpOU TUPUCTOPA.

10.  HauepTuTe CTPYKTYPHYIO CXEMY BBITPSIMHUTEIS IEPEMEHHOTO TOKA U MTOSICHUTE
Ha3zHaueHHe e€ cOCTaBHbIX yacTel. [IpuBeanTe OCHOBHBIE TapaMETPhl BBINPSMHUTEICH.

11.  Haueprture cxemy ynpaBisieMOro BBIIPSIMHUTENS HA TUPUCTOPE U MOSICHUTE MPUHLUII €€
paboTHI.

12. Haueptute cxemy 351eKTpOHHOr0 ycunurens. [loscHuTe Ha3HaueHNe S11IEMEHTOB CXEMBI.
[TpuBenuTe KIacCUPUKAIMIO YCHIIUTENEH.

13.  OcHOBHBIE TEXHHYECKHE TTOKA3ATEIH U XapAKTEPUCTUKH IEKTPOHHBIX YCUITHTEICH.
Onpenenenne k0dPpPUIIUEHTA YCUIICHHUS.

14.  Haueprtute cxeMy aieKTpoHHOro reneparopa tuna RC Ha Tpanzucrope, 00bsICHUTE
MPUHIUI pabOThI, YKaKUTE Ha3HAUECHUE DJIEMEHTOB.

15. Haueptute cxemy LC-reHeparopa CHHyCOMJANBHBIX KosieOaHUi ¢ TpaHChHOpMaTOPHOM
CBSI3bI0 Ha TpaH3ucTope. OObACHUTE MPUHLIUI paOOTHl M HA3HAYEHUE 3JIEMEHTOB CXEMBI.

16.  Haueprtute cxeMy TpaH3HCTOPHOI'O MYJIbTUBHOpATOPA U TIOSICHUTE MPUHIUN €€ paboThI.
OTBeT MOSICHUTE BPEMEHHBIMU IarpaMMaMH paOOTHl.

17. Haueprtute cxeMy TPaH3HCTOPHOI'O MYJIbTUBUOpATOpa MUI000PA3HOT0 HAMIPSKEHMSL.
OOBsicHUTE HAa3HAUCHHE IIEMEHTOB CXEMBI, IPHHIIUI Pa0OTHI U IPUMEHEHUE

18.  HauepruTe cxeMy 3JIEKTPOHHO-IY4EBON TPYOKH C IIEKTPOCTATHYECKUM OTKJIOHEHHEM
ayda. OObsICHUTE NPUHIMI PAOOTHI TPYOKU U €€ XapaKTepUCTUKU.

19. Haueprute cxemy (hOTORIEKTPOHHOIO pesie Ha TPAH3UCTOpE U (POTOPE3UCTOpE.
OO0bsicHUTE Ha3HAYEHHE IEMEHTOB CXEMbI U IPUHIIUI PaOOTHI.

20.  Haueprture cxemy Tpurrepa Ha TpaHzuctopax. OObsCHUTE NPUHLUN ICHCTBUS U
Ha3HauEHHE IEMEHTOB cxeMbl. OTBET MOSCHUTE BpeMEHHBIMH Irpad)ukaMu pabOTHI TPUTTEPA.

21. OO0bsicHuTe OHTHE JIorTHueckuX 3aemMeHToB D1IBM, peanusyromux ¢dyaxkuun 1, NN,
HE. ITpuBeauTe cxeMbl 3TUX 3JEMEHTOB Ha JMO0JaX U TPaH3UCTOpax.
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22.  OObsACHHUTE NPUHLMI JCHCTBHS U MMOSCHUTE OCHOBHBIE TApaMETPhI DJICKTPOHHBIX Pelle.
YeM OTIMYArOTCS AIEKTPOHHBIE Pelie OT AIEKTPOMEXaHUYECKUX ?

23.  OOBACHUTE YCTPOHCTBO TOUEUYHBIX U MIIOCKOCTHBIX MOJTYIPOBOJHUKOBBIX AUOIOB.
YkaxnuTe OTIINYKE B UX TPUMEHEHHH.

24.  HadepTuTe 4aCTOTHYIO M aMIUTUTYHYIO XapaKTEPUCTHKH JIEKTPOHHOTO YCHIHTEIIS.
OOBscHHUTE, KaKUe MapaMeTphbl YCUIIUTENS OMPEACIISIOTCS 110 STUM XapaKTePUCTHKAM.

25. OOBsicHUTE TTPOIIECC OTKIOHEHUS i (POKYCHPOBKH JIEKTPOHHOTO JIy4a B JICKTPOHHO-
JTy4eBOr TpyOKe.

26.  Onumure pa3IMyHbIE BUJIBI SJIEKTPOHHON SMUCCUU U IPUBEANUTE IPUMEPHI UX
WCTIOJIb30BaHMSI B PA3JINYHBIX AJIEKTPOHHBIX TPHOOpaXx.

27.  HadeptuTe cXeMy ABYXKaCKaJHOTO YCHJIMTEIS HANPSDKEHUS Ha TPAH3UCTOpaX.
OOBscHUTE HA3HAUCHHE HJIEMEHTOB U IPUHLUN €€ pabOTHI.

28.  Hauepture CTpYKTYypHYIO CXeMY OHIOISIPHOT'O TPAH3UCTOPA THIIA P-TI-P C HCTOUHUKAMH
NUTaHWS U TOSCHUTE TIPHHIUI €r0 padoTHI.

29.  Haueptute TpH cxeMbl BKIIOUEHHS TPaH3UCTOpPA: ¢ 0o0IIeH (pa3oid, OOIIUM SMUTTEPOM U
001muM KojuteKTopoM. [losicHuTe UX OTIAMYMS U JaiTe onpeeneHne KodPPUIHEHTY
OIIPEACTUTEIS.

30.  Hauepture cTpyKTypHYIO CXEMY TUPUCTOpPA (HE 3alIUPAEMOro TPaH3UCTOPA) C
MCTOYHUKAMH MMUTAHUS U €T0 BOJIBTAMIIEPHYIO XapakTepuCTHKy. OObSICHUTE TIPUHITHIT
PabOTHI TUPUCTOPA U €T0 IPUMEHEHHE.

31.  OObsacHuTte ycrpoiicTBo Goroauoaa u ¢pororpansucropa. Haueprure cxemy ux
BKJTIOYEHUS U TOSICHUTE TIPUHIIAIT PAOOTHI.
32.  OObBsACHUTE OCHOBHBIE XapaKTEPUCTHKH JIEKTPOHHBIX ycrnTeneil. Kak onpeaenuts

KOO UIIUEHT YCUIIEHUSI B OTHOCUTEIbHBIX €IMHUIIAX U B erubenax? [IpuBeaure uncioBoi
puMep.

33.  Haueptute BXOIHBIC M BHIXO/IHBIC XapaKTEPUCTUKU OHUITOISIPHOTO TPAH3UCTOPA U
00BSCHUTE, KaK ONPEAETUTh 10 HUM CTaTUYECKHE apaMeTphl TPAaH3UCTOPA.

34. Onummre cTpoeHHE MOMYIPOBOIHUKOB, IIPUBEIUTE X AIEKTPUUYECKHE CBOMCTBA.
[TosicauTe (hM3UYECKU CMBICI IPOXOKICHUS DIIEKTPHUECKOTO TOKA B TIOIYIIPOBOJHUKAX.

35.  Hauepture cTpyKTypHYIO CXEMY MOJIYNIPOBOAHUKOBOI'O JUOAA C MOAKIIOYECHUEM K
UCTOYHUKY NMUTAHUS U O0BSICHUTE IPUHLUI JEHCTBUS P-II IIepexo/a.

36. OObsicHUTE HA3HAYEHUE U YKAKUTE TUIIBI (PUIIBTPOB B CXEMaX BBINPSMUTENEH

nepeMeHHoro Toka. [lpusenure rpaduky BIIPSAMICHHOTO HAMpsHKEHUS ¢ puinbTpaMu u 6e3
HUX.

37.  OObsacHuTe paboTy TPAH3UCTOPA B KIFOYEBOM PEKHUME — KaK OECKOHTAKTHOT'O
MEePEKITI0YATEIHHOTO YCTPOMCTBA (pere).

38.  Hauepture ycnoBHbIe 0003HauUeHUs hoTope3ucTopa, poroanoaa u GoToTpaH3UCTOPA.
OOBsCHUTE UX YCTPOMCTBO, MPUHIIUI ACHCTBHS U OTJIMYHS B paboTe.

39.  Hauepture cxemy u 0OBSICHUTE TIPUHITUIT PAOOTHI YCHITUTENS Ha TPAH3UCTOPE TI0 CXEME C
o01men 0a3oil.

40.  HagepTute cxemy AJIsl CHATHUS XapaKTEPUCTUK MOIYIPOBOJHHUKOBOTO CTaOUIM3aTOpa

HaNpsDKEHUs, O0ObSICHUTE HA3HAYEHHE AJIEMEHTOB CXEMBI U MTOPSAIOK BBIOJIHEHUS paboThl pu
CHATHU XapaKTEPUCTUK.

41. OO0psicHUTE HA3HAYCHHUE U YKAKUTE TUIIBI (PUIBTPOB B CXEMaxX BBIIPSIMUTENIEH
nepeMeHHoro Toka. [lpusenure rpaguky BIIPSIMICHHOTO HapsHKeHUs ¢ puiabTpaMu u 6e3
HUX.

42.  OObsICHUTE NMPEUMYIIECTBA U HEJOCTATKH MOTYIIPOBOJIHUKOBBIX TPHOOPOB 110
CPaBHEHHIO C AJIEKTPOHHBIMH JIAMITAMHU.
43.  HauepTuTe CTPYKTYpHYIO CXeMy OHITOJISIPHOTO ¥ MTOJICBOTO TPAH3UCTOPOB U OOBSICHUTE

pas3nyMs B UX yCTPOKCTBE U paboTe.
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5 METOJUYECKHUE PEKOMEHJIAIIUU 10O BBIINOJIHEHUIO
KOHTPOJIbHOM PABOTbHI

MeTtoanyeckue yKasaHus K pelIeHHI0 3a1a4u 1

Pemenue 3agaun TpeOyer 3HaHMM 3akoHa OMma Ui BCell 1enu U €€ y4acTKOB, 3aKOHOB
Kupxroda, meToauku omnpeneneHus 3KBUBAJCHTHOTO COMPOTUBJICHHS IENU MPH CMEIIaHHOM
COCIMHEHUH PE3UCTOPOB, a TAKXKE YMEHHS BBIYUCIUTH MOLIHOCTH M paboTy 3JIEKTPUUECKOTrO
toka. Conep:kaHUsl 3aJja4 U CXEMBbI LIeTlel MpUBEIEHbl B YCIOBHUH, a JaHHbIE K HUM — B TaOIuIle
1. Tlepen pemienuem 3a1aun pacCMOTPUTE TUIIOBOM mipumep 1.

IIpumep 1. g cxembl, NPUBEAEHHON HA PHUCYHKE-a), ONPEIECIUTh SKBHBAJICHTHOE
COIIPOTUBIICHHUE LIENTH RAD ¥ TOKM B K&KJJOM PE3UCTOPE, a TAKKE PACXOJ JIEKTPOIHEPTUH LIETIBIO
3a 8 yacoB paboTHI.

Mp5 R5=10 Om

a) A + c c Rcp=6 Om
£ £
vab=1508 "2 JI| |$ o
& I
R1=8 Om o &
B e—— e e
) — E E
11
") . c N, 'q)+ ¢ R3=100m
A A e—f— . A — '
» § 11 S E ==T|&
Uab=150B ™ Uab=1508 | | = Uab 12 S B |2
w & Il
& 3 R1=8 Om o =
B« E B —t——=— B —t — —
R1=80Om —_—:I=
1
Pemrenue. 33,[[3‘13 OTHOCHUTCA K TEMEC <«OJICKTPUUYCCKHUE LECIIKU IIOCTOAHHOI'O TOKa».

[IpoBoauM TmoO3TamHOE pEIIEHUE, MPEIBAPUTENHFHO O0003HAYMB CTPENKOH TOK B KaXKIOM
pe3ucTope; HMHACKC TOKa JOMKEH COOTBETCTBOBATH HOMEPY pPE3UCTOpa, MO KOTOPOMY OH
MIPOXO/IHT.

1. Ompenensiem ofIiee CONpOTUBIIEHUE pa3BeTBIeHUs Rep, yUuThIBast, 4TO pe3uctopbl Rz u R4
COCIMHEHBI TIOCTIEIOBATEIHFHO MEXTy COOOH, a ¢ pe3uctopoM RS — mapamnenbHo:
Rcp=(R3+R4)*Rs/(Rs+R4+R5)=(10+5)*10/(10+5+10)=6 Om (pucyHox 0).

2. Ompenensiem oO1riee conmpoTuBiIeHue 1enu oTHocuTenbHO BBoAoB CE. Pesuctopst Rep 1 R»
BKJIFOYEHBI NTapaJLIEIbHO,
no3ToMy Rce-Rep*R2/(Rept+R2) =6*3/(6+3) =2 OM (puUCyHOK B).

3. Haxonum >KBHBaJIEHTHOE CONPOTUBIICHUE BCEHl 11EeTIH:

Rag=R1+Rce=8+2=10 OM (puCyHOK T).

4. OmpenensieM TOKH B pe3ucTopax Imenu. Tak kak HampspkeHne Uap MPUITOKEHO KO BCEH
uenu, a Rag=10 Om, To cornacHo 3akony Oma:
l1=Uas/Rag=150/10=15 A.

Buumanue! Henb3s mocnenuroro Gopmyny mucars B Buay [1=Uas/R1, Tak kak Uap NPHIOKEHO
KO BCEH LIeTH, a He K y4acTKy Ri.
Jlns onpenenenust Toka l2 HaxonuMm HampspkeHue Ha pesucrope Rz, T.e. Uce. OueBuiHoO,
Uce menbiie Uag Ha morepro HampsbkeHuss B pesuctope Ri, T.e. Uce=Uag-11*R1=150-
15*8=30 B.
Toraa [>=Uce/R2=30/3=10 A. Tak kak Uce=Ucp, TO MOXHO OnpeaenuTh TOKU I34 u Is;
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I3, 4=Ucp/ (R3+R4) =30/ (10+5) =2 A; 15=Ucp/Rs=30/10=3 A.

Ha ocHoBanuu nepBoro 3akoHa Kupxroda, 3anucano s y3na C, mpoBepruM NpaBUIbHOCTb
OIpE/IETICHUS TOKOB:

[1=1+13 4+1s, T.e. 15=10+2+3=15 A.

5. Pacxon »Hepruu menpio 3a BOCEMb 4acOB pabOTHI:
W=Pt=Uag*1:*t=150*15*8=18000 Bt*u=18 xB1*u
[Iycte B cxeme mpumepa | HM3BECTHBI CONPOTUBIEHHUS BCEX PE3UCTOPOB, a BMECTO
HanpsokeHuss Uag 3a/1aH OAWH W3 TOKOB, Hampumep, [,.=2 A. HaiiTu ocranbHbIE TOKH U
HanpstkeHue Uag. 30as [ onpenensiem Uce=12*R>=2*3=7 B. Tak kak Uce=Ucp, TO
I34=Ucp/(R3+R4)=6/(10+5)=0,4 A,
Is=Ucp/R5=6/10=0.6 A.

Ha ocHoBanum mepBoro 3akoHa Kwupxroda I1=lr+134+1s=2+0,1+0,6=3 A. Tornma
Uag=Uce+11*R1=6+3*8=30 B.

IIpu pacmiaBnenun npenoxpanutens Ilps pesucrop Rs BbIKIOUaeTcs, W cxema
MPUHUMAET BUJI TOKA3aHHBIA HA PUCYHKE J1)
BrruncnseM sKkBUBaJICHTHOE COIMPOTHUBJICHUC CXCMBI:

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

TaK KakK HaHpSDKGHI/Ie UAB OCTaéTCs HECU3MCHHBIM, HaXO0IuM TOK
11=Uas/R’A8=150.10,5=14,28 A.
Hampsoxkenne Uce=Uag-11*R1=150-14,28*8=35,37 B,
TOraa onpeaciaieM TOKH.

[2=Uce/R2=35.37/3=11,9 A; I3, 4=Uce/R3, 4=35.75/ (10+5) =2.38 A.

CymMmma 3Tux TOKOB paBHa Toky I1: 11,9+2,38=14,28 A.

MeToanyeckune yka3aHusi K pemienuio 3axaqu 2(Bapuantsi 01-50)

Ota 3a1a4a OTHOCHUTCS K HEPa3BETBICHHBIM IIETISIM IIepeMeHHoro Toka. [lepex eé
pelLIeHneM U3yduTe MaTepuai TeMsl 1.1, 03HaKOMbTECh ¢ METOAUKOMN MOCTPOCHUS BEKTOPHBIX
JMarpamm, pa3oepure perieHue npumepa 2.

IIpumep 2. Hepa3BeTBiieHHas LENb IEPEMEHHOIO TOKA COACPKUT KaTYIIKY C
aKTUBHBIM conpoTuBiieHneM Rk=3 OM 1 UHAYKTUBHBIM XL =12 OM, aKTUBHOE CONPOTUBJICHUE
R=5 Om u xonaencarop ¢ conporuBieHrnemM xc=6 Om (pucyHok a). K nenu npuiioxeHo
Hanpspbkeane U=100 B (metictByromiee 3Hauenue). Onpeaenuts: 1) moaHoe CompoTUBICHUE
uen#; 2) Tok; 3) Ko3QpPUIUEHT MOLTHOCTH; 4) aKTUBHYIO, PEAKTUBHYIO U TIOJIHYIO MOIIHOCTH; 5)
HaIpshDKEHUE Ha KaXKoM corpoTuBiieHnH. HauepTuTh B MaciiTabe BEKTOPHYIO IMarpaMmy LETH.

Pemenne: 1. OnpenensieM MoaHoOe CONPOTUBIICHUE LIETIN:
Z=\JRr+R)2+ (x, —xc)2=+/(3+5)2+12—6)2 =10 Om.
2. OnpenensieM TOK LEH
I=U/Z-100/10=10 A

3. Haxomum koadduiment momHocTH 1nenu. Bo m3bexkanune morepu 3HaKa yriia (KOCHHYC-
dbyHKIMS Y€THAS) ompeesieM
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Sin ¢ /sin @ = (X-Xc)/Z= (12-6)/10=0.6; ¢ =36°50". Ilo tabmuuam bpaauca ompenensem
KO3 PHUITMEHT MOIIIHOCTH

Cos ¢ =c0s36°50°’=0.8.

a) Rk XL

[

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

Pucynku — a, 0, B.
4. OmnpenensieM aKTUBHYIO, PEAKTUBHYIO ¥ ITOJIHYIO MOITHOCTH TISTIH:
P=U*I*cos ¢ =100*10*0.8=800 Bt umu P=1?>(Rk+R)
Q=1?(X-Xc)=10%(12-6)=600 Bap umu Q=U*I1*sin ¢ =1000*10*0,6=600 Bap
S=U*I1=100*10=1000 B*A wumu S:\/P2 + Q%2 =v/8002 + 6002 = 1000 B * A

5. OnpenensieM majieHus HAMPSHDKEHUS HAa COMPOTUBJICHUSX 1ICTTH:
Urk=10*3=30 B
U=I1*X.=10*12=120 B
Ur=1*R=10*5=50 B
Uc=1*Xc=10*6=60 B

[TocTpoeHre BEKTOpHOH guarpaMmbl HAYMHAeM C BbIOOpa Macmrada ToKa U
HanpspkeHus. 3agaéMcst MacTaboM 1Mo TOKY:
B 1 cM — 2,0 A u macmtTabom o HanpspkeHuto: B 1 cm 20 B (pucynok 0).
[TocTpoeHnre BeKTOpHOM auarpamMmbl (PUCYHOK B) HAuMHAeM C BEKTOpa TOKa, KOTOPBII
OTKJIaJIbIBa€M 110 ropu3oHTanu B Maciurtade 10A/2A/cm=5cm.

Bnonb BekTOpa TOKa OTKIaJbIBa€M BEKTOPbl MAJECHUN HANpPSKEHUST HA aKTUBHBIX
conpotuBieHusix Urk u Up:
30B/20B/cM=2,5 cm.

N3 xonma Bektopa Ur OTKJIaIbIBAEM B CTOPOHY ONEPEKEHHS BeKTOpa Toka Ha 90° BEKTOp
najgeHus HanpspkeHuss UL Ha MHIYKTUBHOM comnpoTuBieHuu muHOH 120B/20B/cm=6 cm. U3
KoHIIa BekTopa UL OTKIagbiBaeM B CTOPOHY OTCTaBaHHs OT BekTopa Toka Ha 90° BekTop
najieHus HanpspkeHust Ha konaeHncatope Uc mmHoit 60B/20B/cM=3 cm. ['eomerpuueckas cymma
BekTOpoB Urk, UL, Ur, Uc paBHO MOTHOMY HaNPsHKEHUIO, TPHIIOKEHHOMY K IIEITH.

MeTtoauueckue yKazaHus K pelieHHI0 3a1a4m 3

3amauM 3TOW IPYNIBl OTHOCATCS K TeME «DJIEKTPUYECKHE MAlIMHBI IEPEMEHHOTO TOKA.
Jiis uX pemieHuss HeoOXOJMMO 3HAaTh YCTPOMCTBO M TNPHHLIMIT JACHCTBHS aCHHXPOHHOTO
JIBUTATENs] C KOPOTKO3aMKHYTBIM M (pa3HbIM POTOPOM M 3aBUCHMOCTH MEXIY AJIEKTPUUECKUMU
BEJIMYMHAMH, XapaKTEePU3YIOIUMU €ro padory.
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HeoOxoaumo 03HaKOMHUTBCS € PSAAOM BO3MOMKHBIX CHHXPOHHBIX YacTOT BpaLICHUS
MarHuTHOro notoka npu yactore Toka S0I'm: 3000, 1500, 1000, 750, 600 MuH " (Ommkaiimas K
980 MuH M3 psAga CHHXPOHHBIX YAacTOT BPAIIEHMS) U MOXKHO CPa3y ONpENEUTh CKOIbKEHHE,
JaKe He 3Has Yuclia map moiocoB: s=(ni-nz) /n1=(1000-980) /1000=0,02.

B Hacrosiee BpemMs MpOMBIIIUIEHHOCTh BBIITYCKAaeT aCHHXPOHHBIE IBUTATENHN cepuu 4A
MomHOCThIO  oT 0,06 mo 400 Bt (tabmuma 20). OO6o3HaueHWE THUIA JBUTATEINS
pacmrdpoBbiBaeTcsl Tak: A — aCUHXPOHHBIN; 4 - HOMep cepuu; X — aJIFOMUHHUEBast 000JI0UKa U
YyryHHbIE HIUTHI (OTCYTCTBHME OyKBBI X O03HA4aeT, 4YTO KOPIYC MOJHOCTHIO BBIMOJHEH W3
yyryHa); B — nBuratens BcTpoeH B oOopynoBanue; H — ucnonnenue zamuménnoe 1P23; ans
3aKphITbIX  aBurateneit ucnonnenne [P44 Oykeei H Her; P — nBurarens ¢ MOBBIIEHHBIM
MyCKOBBIM MOMEHTOM; C — CelbCKOXO3SHCTBEHHOTO Ha3zHadyeHus; nudpa mocie OyKBEHHOTO
0003HaYeHHs TIOKAa3bIBAET BBICOTY OCH BpalieHus B MM; OykBbl S,M,L mocne mudp narot
YCTaHOBOYHBIEC pa3Mephl 0 AJIMHE Kopryca(S — camasi KOpoTKasi CTaHuHa; M — IpOMEeXyToYHas;
L — camas mmmnHas), mudpa mociae YCTAaHOBOYHOTO pa3Mepa — YHCIO TOIICOB;, Y —
KIIMMaTHYeCKOe HWCIIONIHEHUE (ISl YMEPEHHOro KJMMara); MocienHss Iudpa MOKa3bIBaeT
kareroputo pasmemienus (1- mms paboTel Ha OTKPBITOM BO3JAyXe, 3 JUIS 3aKPBITHIX
HEOTaIUIMBAaeMbIX MoMelleHuit). B 0003HaueHHH TUIOB JIBYXCKOPOCTHBIX JBHUraTesiell Imocie
YCTaHOBJICHHOTO pa3Mepa YKa3blBalOT uepe3 apoOb o00a 4Kcila TMONI0COB, HalpHUMep,
4A160M8/4Y3. 3neck 8 1 4 03HAYAIOT, YTO OOMOTKHU CTATOpa MOTYT MEPEKITI0YAThCs TaK, YTO B
JBUTATENC 00pa3yroTcs 8 U 4 mooca.

Ipumep 1. PacmmgpoBars ycnoBHoe obOo3HaueHue nBurarens 4AP180M4VY3. DOto
JIBUTATENIb YETBEPTOH CEpPHH, aCHHXPOHHBINA, C TMOBBIIIEHHBIM ITYCKOBBIM MOMEHTOM, KOPITYC
MIOJTHOCTBIO YYTYHHBIH (HeT OykBbl X), BbIcoTa ocu BpamieHusi 180 MMm; pasMepsl Kopiryca 1o
uHe M(ITpOMEKYTOUHBIH) YeTHIPEXIOIIOCHBIA JUTSI YMEPEHHOr0 KIMMaTa, TPEThs KaTeropus
pa3MeIIeHHS.

Hpumep 2. TpéxdaszHblii aCHHXPOHHBIN JBUTATENb C KOPOTKO3aMKHYTHIM POTOPOM THIIA
4A250S4Y3 umeer HOMUHAJIbHBIC JaHHbBIE (Ta0Onua 20): MOHIHOCTI) Puon=75 kBT, nHanpsixenue
Usow =380 B; wactora Bpamenus poropa ny =1480 mun™; KITJ] Muow=0.93; k0dbduImmenT
MOIHOCTU CoSPuon=0,87; KpaTHOCTb IYCKOBOI'O TOKa Inch/ lion=7,5; KpaTHOCTh MYCKOBOTO
MOMeHTa Myax/Muonm =2,2. Hactrora ToKa B cetu f1 = 50T,

Ompenenuth: 1) moTpeOasseMyl0 MOIIHOCTh; 2) HOMHHAJIBHBIN, ITYCKOBOH H
MaKCHUMaJbHBIA MOMEHTHI; 3) HOMUHAIBHBIA U MyCKOBOW TOKHU; 4) HOMUHAJIBHOE CKOJIbKEHUE;
5) cymmapHble TOTepH B IBUTATENE; 6) 4aCTOTY TOKA B POTOPE.

Pemenne. 1. MouiHocTs, norpedisemast U3 CeTH:
P1=Puov/Muon=75/0.93=80.6 kBT.
2. HoMuHabHBI MOMEHT, Pa3BUBACMBIi TBUTATEIIEM:
M=9550Pon/N2=9550%*75|1480=484 Hm.
3. IlyckoBoif U MakCUMaTbHBIA MOMEHTHI:
Miyer=1,2Muon=1,2%484=581 H*M; Myax=2,2%484=1064.8 Hwm.
4. HoMuHanbHBIA U MYCKOBOM TOKHU:
liov=P:om1000/ (V3Usom MiowCOSPron) =75%1000/1.73*380%0.93%0,87)=141 A;
liyek=7.5luom=7.5lwon=7.5*141=1057.5 A.
5. HomuHanbHOE CKONBKCHHE:
Suon= (N1-n2)/n1= (1500-1480)/1500=0,013.
6. CyMmMapHble IOTEpH B JIBUTATEE:
2p=P1-Puon=90.6-75=5.6 kBT.
7. Yacrorta TOKa B poTOpE:
Fo=f15=50%0.013=0.65 I'm1.
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MeToauveckue yKa3aHusl K pelieHnIo 3a1aum 4

3amaua 4 OTHOCUTCS K pPAcu€Ty BBIIPSMUTENEH TNEPEMEHHOr0 TOKa, COOpaHHBIX Ha
MONYIIPOBOTHUKOBBIX JauoAax. [lomoOHBIE CXeMBbl MIMPOKO TMPUMEHSIOTCS Ha Pa3sTUIHBIX
ANIEKTPOHHBIX yCTpOWcTBax | mpubopax. [lpm permeHunm 3amad  cliexyeTr IOMHHTh, YTO
OCHOBHBIMU TIapaMeTpaMH IMOJIYIPOBOJAHUKOBBIX IUOJIOB SIBISIFOTCS JTOMYCTUMBIA TOK Iyon, Ha
KOTOPBII pacCunTaH JaHHBINA AU0J, M 0OpaTHOE HanpsikeHHe Uogp,, BBIICPKUBAEMOE JHOAO0M 0e3
Po0OsT B HENMPOBOSIINN TIEPUOI.

OOBIYHO TMpPH COCTaBJICHUM pEATbHONM CXEMbI BBIIPSIMHUTENS 3aJal0TCS 3HAYCHUE
MOIMHOCTH moTpedutens Po, BT, momydaromiero mnuTaHue OT JaHHOTO BBIIPSIMHUTENS, U
BBIIPSIMIICHHBIM HarpsbkeHueMm U, B, mpu koTopoM paboTaeT moTpeOuTeNh MOCTOSHHOTO TOKA.
OTtcroma HeTpyaHo ompeaeauTh Tok morpedutens [o=Po/Ug. CpaBHuBas TOK moTpeOHTENS C
JOMYCTUMBIM TOKOM IHOAA lyon. BRIOMPAIOT OHOIBI AJsi cxeM Beinpsimutens. ClieayeT ydecTsb,
910 JUIS OJHO(A3ZHOrO0 OTHOMOIYIEPUOIHOIO BBIIPAMUTENSI TOK 4Yepe3 AHOJ PaBEH TOKY
norpedutenss, T. €. ciaeayer coomomarb yciaoBue lgon>  lo.  ns omHodazHOM
JBYXTONYIIEPUOIHON U MOCTOBOM CXEM BBIMPSIMIICHUS TOK Yepe3 AWOJ PaBEH IMOJOBHHE TOKa
norpedurens, T. €. cleayeT cobmoaaTh ycinoBUe lnon>0,5 lo. ns omHOMOMYnepuomHoro
TpE€x($a3zHOro BBIIPSIMUTENS] TOK Yepe3 JUOJ COCTaBIsSE€T TpPeTh TOKa MOTpeOuTers,
CJIeI0BATEIbHO, HEOOXO0IUMO UYTOOBI [50n>1/3 lo.

Hanpsoxenue, nefictByroniee Ha auoj B HenpoBoAsAmnid nepuoa Uosp. TAKKE 3aBUCUT OT
TOW CXEMbI BBIIPSIMIICHUS, KOTOpasi IPUMEHSETCSI B KOHKPETHOM ciydae. Tak, 11 onHo¢pa3zHoro
OJTHOTIONYIEPUOAHOTO U JIBYXmonynepuogaHoro Beinpsmuteneit Up=3,14 U, ansa omHodazHoro
MocrtoBoro Bemmpsmurenst Up=1,57 Uo, a mia tpéxdasznoro oguononynepuonnoro Up=2,1Uo.
[Ipu BrIOOpE M0OAa, Clie0BaTEIbHO, JOKHO cobmoaatees yeiaoBue Uogp> Up.

PaccmoTpum npuMepsl Ha COCTaBICHUE CXEM BBITPSIMUTENICH.

IIpumep 1. CocraBuTh cxeMmy OJHO(A3HONO MOCTOBOI'O BBIIPSIMUTENS HCIOIb30BaB
onuH U3 4eThlpéx auonon: JI218, 1222, KJ[202H, /I1215b. MomuocTs nmotpedurtens P,=300 Br,
HanpspkeHue notpedurens U,=200B.

Pemenue.

1. BeinuceiBaeM u3 TaOnuibl 13 mapaMeTpbl YKa3aHHBIX JHOJOB M 3allChIBACM HX B
TabIuUILy:

Tumnsl liom, A Uoep, B Tumsl lion, A Uosp, B

JINOJI0B JINOJIOB

1218 0,1 1000 KJ1202H 1 500

J1222 0,4 600 J1215b 2 200
2. Omnpenaennm Tok morpedutens [,=Po/U,=300/200=1,5A.
3. Haxomum HanpshkeHue, JSHCTBYOIIEe Ha MO/ B HEMTPOBOSIINN TEPHOJ TSI MOCTOBOM
cxemsl Beimpsimutens Up=1,57, Uo=1,57*200=314B.
4, Bribupaem quox u3 ycnoBus lon>0,510>0,5%1,5>0,75A, Uosp>Up>314B. D1tum ycinoBusm

ynosierBopsiet nuon KJA202H: 1,0,=1,0>0,75A; Uyp=500>314B.
Huonst J1218 u 1222 ynonerBopsitor HanpsbkeHuto (1000 m 600 Oonpmie 314B), HO He
nonxonaT no gomyctumoMy Toky (0,1 u 0,4 menbuie 0,75 A).
Juwon J1215b, HaoOoOpoT, TMOAXOAUT TIO JIOMYCTHMOMY
ToKy(2>0,75 A), HO He MOAXOOUT MO OOPAaTHOMY HANPSKCHHIO
(200<314B).

5. CocraBisieM cxeMy MOCTOBOTO BbIpsiMutens (puc.l). B

9TOM CXEME KaXIblii W3 JMOJOB HMMEET MapaMeTpbl JHOoJa
KI202H: Lion=1A;
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Puc. 1

pumep 2. [l nuTaHus TOCTOSHHBIM TOKOM IOTpeOuTeINIs MOIHOCThIO Po=250 BT, npu
HarnpsbkeHun Uo,=100B, HE0OX0111M0 coOpaTh cxemy 0HO(a3HOTO JABYXITOIYIIEPHOTHOTO
BBITIPSIMHUTEJISI CO CPEHEH TOUKOM TpaHc(opMaropa, UCIOIB30BAB CTaHAaPTHBIE JUOBI THITA
J12435b.

Pemenue.

1. BeimuceiBaem u3 tabnuis! 13 mapamerpsl quona: Iion=2A; Uobp=200B.

2. Onpenensiem Tok morpedurens: [(=P,/Uo=250/100=2,5A.

3. OnpenensieM HanpspKeHUE, JEHCTBYIONIEE HA TMO/ B HEMPOBOIAIINN EPUO:
Up=3,14U,=3,14*100=314B.

4. ITposepsiem nuox 1o mapamerpam Lyon 1 Uogp.
5. ns maHHOM cXeMbl JUO JOJKEH YAOBIETBOPSATH YCIOBUSIM:
Uosp> Ub 1 Lion > 0,51,.

B nanHoM ciydae nepBoe yCIIOBUE HE VI
cobmopaercs (200<314), 1. e. Uosp< Up; BTOpOE
BeinonHsiercs (0,51,=0,5- 2,5=1,25=2A).

6. CocraBiisieM CXeMY BBIIPSIMUTEIS.
Urto06s! BeimonHsI0Ch yenoBue Uosp>U,
HEOOXOMMO JIBa TM0/Ia COCTUHUTH ~U ‘I
nocneaoBarenbHo, Toraa Uesp=200*2=400>314B.
[Tonnas cxema BBIIPSMHUTENS IIPUBEJICHA HA PUC. 2

puc. 2 VD2

Ilpumep 3. Jlns nuTaHus MOCTOSHHBIM
TOKOM ToTpebuTesst MouHocThio Po=300BT, nmpu nanpsokennn Uq,=20B, Heo6xonumo cobparthb
cxeMy OaHO(A3HOTO  OXHOIONYIEPHOAHOTO  BBIIPSIMHUTENS, HWCIOIH30BAB  MMEIOIIUECS
cTaHzapTHbie quoabl J[242A.

Pemenue.

1. BeimuceiBaem u3 tadn. 13 napamerpst quoaa: Lion=10A; Uospy=100B.
2. Omnpenensiem Tok motpedutens: [,=Po/U,=300/20=15A.
3. OnpenensieM  HampspkeHHMe, JCWCTBYIOLlee HAa  JUMOJ B HEMPOBOASAIIMN  IEpHOA:
Up=3,14U,=3,14*20=63B.
4. Ilpoepsem muon mo napamerpaMm lpon U Uosp. sl maHHON cxembl 18}
JIMOJ IOJKEH YA0BIETBOPATH YCI0BUAM Uosp™> Up 1
lion>lo. B manHOM cimydae BTopoe ycnmoBue He cobmomaercs(10<15A), .

e. Uosp< Up; mepBoe ycnosue Boinonusercs (100>63B). ——= 1,
5. CocraBisieM cxeMmy BBIIPAMUTENS. UTOOBI BBIMOIHAJIOCH YCIOBHE
lion>lo, HEOOXOMUMO 1Ba MMOMA COCOMHHUTH MapaljieNbHO, Toraa lnon
=10*2=20>15A. [TonHas cxema BBIIPSIMHTEIIS IPUBEICHA HA PHC. 3.

VD=

M
N
7

=

et

12

puc. 3.
Ipumep 4. Ins coctaBieHus: cxeMbl TPEX(Ha3HOTO BHIIPSIMHUTEIS LQ
Ha TpEX nuopax 3amaHbl auonabl J(243. BempsmuTens TOMKEH MHUTAThH R
notpebutens ¢ Uo=150B. Omnpenenuts JOMYCTUMYIO MOIIHOCTb
MOTPEOUTES U MOSICHUTH MOPSIIOK COCTABIICHUSI CXEMBI BBITPSIMUTEIIS.
Pemenue.
1. BeimuceiBaeM u3 1a6:m. 13 mapamerpsl nuona: Ion=5A; Uoop=200B.
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2. OmpenensieM JIOMYCTAMYIO MOIMHOCTh morpedutensd. s TpéxdasHOro BBIIPSIMHTENS
lion=1/3lo, T.e. P0=3Uolon=3%150*5=2250B1. CnemoBareqpbHO I JaHHOTO BBIIPSIMHUTEIS
Po>2250BT.

3. Omnpenensem HaIpsDKEHUE,

A B
JEWCTBYIONIEE HAa TUOJ B HEIPOBOISIIHIA
nepuoxa: Up=2,1U,=2,1*150=315B.

C

4. CocraBisieM CXe€My BBIIPSIMUTEISL.
[TpoBepsieM nmmon mo ycinoBuio. B nmanHOM
ciyyae 3TO ycoBUe HE
BbInonHAETC1(200<315B).  Urobel  3TO
YCIIOBHE BBINOJHAJIOCH, HEOOXOAMMO B
Ka)XJOM IUIeYe BBIIPSIMUTENS [Ba JHOMAA
COCMHUTH MIOCJIEZIOBATEIBHO, TorIa I,
Uosp=200%2=400B, 400>315B. Iommas _ N N2 NZ \
vD, | VvD.;| VD Ry

cXeMa BBIIPSAMUTENS pUBEIeHA Ha puc.4. &
puc.4 N~ N~ N2
VD, VD, VD,

Meroanuyeckue yKa3aHus K
peleHmIo 3a1a4u S

B 37001 3a1aue HE0OX0AUMO BBINOJIHUTH APUPMETHUECKHE ONIEPALIUU C JBOUYHBIMU
YHCIaMHU, KOTOpBIE UCTIONB3YIOTCs MpH pabore DL[BM. XapakTepHoii 0cOOEHHOCTBIO IBOMYHON
CUCTEMBbI CUMCIICHHUS SBJIIETCS TO, UTO apu(pMeTHUECKHUE ISHCTBUS B HEMl OYEHb IPOCTHI.

ITpu cnoxkeHu IBOMYHBIX YHCEN MOIb3YIOTCS cienyromuM npasmwiom 0+0=0, 0+1=1,
1+0=1, 1+1=10(1Ba).

[Tpu cnokeHrH HEOOXOAUMO YUUTHIBATh, YTO 1+1 MAIOT HYJb B JAHHOM Pa3psc U
SIIMHHMILY TIEPEHOCA B CIICIYIOIIUN pa3psil.

Ipumep 1. Coxute B ABONYHOM cucteme yucia 38 u 28.

1. TlepeBoaum maHHBIEC YKCIIa B ABOMYHYIO cucTteMy. JlJis mepeBoa yncen u3 OIHON
CUCTEMBI CUMCJICHHSI B IPYTYIO MOJIB3YIOTCS CIEAYIOIUM MpaBuiioM. YToOkI IepeBecTu
YHCIIO U3 OJHOW CUCTEMBI CUMCIICHHS B IPYTYI0, HEOOXOIUMO ITOCIICIOBATEIHLHO JICIUTh
9TO YKCJIO0 Ha OCHOBAaHUE HOBOM CHCTEMBI JI0 TE€X MOP, ITOKa HE MOTYUYUTCS YaCTHOE,
MeHblee aenuTens. Yucao B HOBOU cucTeMe CleAyeT 3alichiBaTh B BUJIE OCTaTKOB
JICJICHNs], HAUWHAsl C TTOCJIEIHET O, T.€. cripaBa HaieBo. [locieanee yactHoe naét
cTapmryro 1udpy dncia B HOBOUM cucteme cunciienus. HamomMHauM, 4To ocHOBaHUE
JIIBOMYHOH cHCTEeMBI — 2, necatuaHoi 10.

2. Yucno 38 gecATHYHON CHCTEMBI COCTABIISET:

2t FF

2 IJ 2

}7

Hamnpasnenue urenus 3810=100110;

Yucmo 28 1ecaTHYHOI CUCTEMBI COCTABIISET:
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Hanpasnenue urenns 2810=11100;

3. Bremonusem OIICpalurIo CIOKCHUA:

+100110 +38
11100 28
1000010 66

4. TIposepsem pemenue 1000010=1x2°5+0x2°+0x2*+0x23+0x2%+1x21+0x2°=66

HpI/IBOJII/IM ImpaBujia BBIYUTAHHUA IBOUYHBIX YUCCIT:

0-0=0 1-1=0

1-0=1 10-1=1

HpI/I BBIYMTAHUH MHOT'OpPa3pAIHbIX IBONYHBIX YHUCCII MOKET BOSHUKHYTH HGO6X0)II/IMOCTB
3aliMa eUMHMLBI B OirKallieM cTapuieM paspsje, YTo JaéT JIBe€ €IUHMIIBI MJIaJLIero
paspsana. Ecim B coceqHuX cTrapmimx paspsax CTOAT HYJIH, TO IMPUXOAUTCA 3aHUMAThb
€IMHUIlYy Yepe3 HECKOJbKO paspsnoB. Ilpu sTtom enuHuma, 3aHsras B Onnxaiiiem
3HAUallleM CTapuieM paspsie, Ja€T JB€ €IMHULBI B MJaJUIEM pa3psaic U €AUHMIBI BO
BCEX HYJIEBBIX paspsiax, CTOAIIMX MEXAY MIAOIIMM KW TEM CTaplIuM paspsaiaoM Yy
KoToporo Opanu 3aém. Hanmpumep,

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

IIpoBepsiem pemenne: 1101=1x23+1x2%+1x2+1X2%=1x8+1x4+0x2+1x1=13

[IpuBoauM npaBuia yMHOXKEHUS JBOMYHBIX YHCEN:

0x0=0 1x0=0

0x1=0 Ix1=0

YMHOXKEHUE JBOMYHBIX YHCEII IIPOU3BOIAT 10 TEM K€ IIPaBUJIaM, YTO U JUIS JECATUYHBIX
YyHucesl, NPU OTOM HCIONB3YIOT TaOJMIy YMHOXEHHUS M CIOXKEHHUS. YMHOXKEHHE
MHOIOpa3psiAHbIX JBOUYHBIX YHUCEN CBOAUTCS K YMHOKCHUIO MHOXXMMOI'O Ha Ka)KIbIH
paspsal MHOXHUTENsS, IIOCIENYIOIEMY CIBUTY MHOXMMOIO WM MHOXHUTENS U
CYMMHPOBAHMIO MTOJTYHAOIINXCSl YAaCTUYHBIX ITpon3BeaeHui. Hampumep,

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

IIposepsiem pelienue:
10000111=1x27+0x25+0x25+0x2*+1x2%+1x2+1x2°=1x128+0x64+0x32+0x 1 6+0x8+1x4
+1x2+1x1=135
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[Tpu neneHnn ABOMYHBIX YUCE UCIOIb3YOTCA TaOIUIbl YMHOKEHHS U BBIYMTAHUS.
[IpaBuna neneHust aHaIOTUYHbI ISIEHUIO B IECITUYHON CUCTEME U CBOJATCA K
BBINIOJIHEHUIO YMHOKEHUH, BBIYMTaHUN U caBUroB. Hanpumep, pasaenuts 117 Ha 9:

1110101 1001 117 9
1001 1101 9 13
1011 27

1001 27
1001 0
1001
0

[poepsiem pemenne: 1101=1x23+1X2%+0x2M41x2%=1x8+1x4+0x2+1x1=13
MeToauyeckue yKa3aHusl K OTBeTY HA TeOpeTH4eCKUil BONPOC.

JInsi NpaBUIBHOIO M KAa4eCTBEHHOI'O OTBETa CIEAYeT H3Y4YUThb COOTBETCTBYIOLIUN
MaTepHuall U3 peKOMEHJOBaHHOW JuTeparypbl. OTBET Ha BOIPOC JOJDKEH OBITh KOHKPETHBIM C
NOsSICHEHHEM (U3MYECKON CYIIHOCTH pabOThl TOrO WJIM HMHOro ycrpoiictBa. Ilpu omnucanuu
npubopa WM YCTPOMCTBA CIIEAyeT O0O0s3aTeNbHO TMOSCHSATH CBOM OTBET JJIEKTPUYCCKUMHU
cxeMaMu, rpaduKkaMu U pUCYHKaMH.

Bo mMHOrux Bompocax TpeOyeTcsi CpaBHUTH pas3iIHuUHBIC AJICKTPOHHBIC MPUOOPHI C TOYKH
3peHusi 0cOOEHHOCTEeH WX pabOThl, OTMETUTh WX MPEHMYIIECTBA U HEAOCTATKH, PAacCKa3aTb O
NpuMeHeHnH. Tak, HampuMmep, IPU CPABHEHUHU JJIEKTPOBAKYYMHBIX M IOJYIPOBOJHUKOBBIX
CIIEyeT OTMETHTh TaKHe TNPEUMYIIECTBA IOJTYIPOBOJHUKOBBIX TMPHUOOPOB: KaK Mable
rabapuTHBIE pa3Mepbl, Maccy, MEXaHHYECKYI0 MPOYHOCTh, MIHOBEHHOCTHh JAeWCTBUS (T.e.
OTCYTCTBHE HAaKaJIMBAEMOT 0 KaTOo/a), MAITYIO MOTPEOIIEMYIO MOIITHOCTh, OOJBIIION CPOK CITYKOBI
u T.a1. Hapsimy ¢ 9STUM Hamo yKa3aTh WX HEJOCTaTKH 3aBHUCHMOCTh IapaMeTpOB
MONYIIPOBOTHUKOB OT TEMIIEPaTyphl OKpYXKarolleld cpelbl U HeCTaOMIBHOCTh XapaKTEPHCTUK
(pa3bpoc mapamMeTpoB).

6 METOIUMYECKHUE PEKOMEHJALIMHA 110 BBINTOJIHEHHUIO
3K3AMEHAIIMOHHOM PABOTBI

Ha sx3amene HeoOX0quMoO:

1. TlogpoOHO OTBETUTH HA JIBA SK3aMEHAIIMOHHBIX BOIIPOCA;

2. Pemuth 3agauy anasmoruunyro 3agade Nel nmomanrHei KOHTpoiIbHOM padoTel. Hanmpumep,
JI1s1 maHHOM AJIEKTPUYECKON LIETH 3a/1aHbl 3HAUEHUSI COMTPOTUBIEHUS pe3ucTopoB R1=R>=25 Owm,
R3=15 Om, R4=750Mm, U=105 B.

Onpenenutb:
1 TIpoBOAMMOCTH M TOKH B BETBSX. R Rs

yJacCTKax LCIIn.

3  MOoHOCTh, MOTPEOISIEMYIO IIENBIO.
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