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Pe3yabTaThl 0CBOEHHS YUEOHOI TMCHUMJIMHBIL: «JJIEKTPOTEXHUKA U JIEKTPOHHKAY
[TICC3 (CIIO) no cnenuaibHOCTH:

18.02.12 «TexHoJIOrus aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COECTUHEHUI

Konanl
KOMIIeTeH
S Komnerenuun Pe3yabTar 0cBOCHUA
eroc
O0mme KomMneTeHIUH
BeiOupate crnocoObl  perieHus 3HaTh crIOCOOBI pelIeHus 3a1a4
3a7a4 MpoQecCuOHANTBHOM npoeCCHOHATBLHOM 1eTETbHOCTH,
JeSTeIbHOCTH, IPUMEHHUTEIBHO K MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.
OK 1 Pa3IMYHBIM KOHTEKCTaM YMeTb BbIOUPATH CIIOCOOBI PELICHHUS 3a71a4
npodeccnoHABHOM IeATEIBHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM
Hcnonb30BaTh COBpEeMEHHbBIE 3HaTh METO/IbI U CIIOCOOBI IOMCKA, aHAJIN3A U
CpEeJCTBA MOKCKA, aHAJIN3a U UHTEpIpeTanuy HHGpOpMaIK, HEOOXOIUMON ISt
MHTepHpeTanuyu HHPOpMaIuu U BBITNIOJIHEHUS 33/1a4 PO eCCHOHATbHON
OK 2 UH(POPMALMOHHBIE TEXHOJIOTHH IS Vaters oc ACATCIIbHOCTH.
BBITOJHCHIS 3824 YIECTBIIATE MOUCK, AHAM3 1
IPOBECCHOHATEHOM ACATEHHOCTH MHTEpIpeTalnio HHpopMaLuy, HeO6XOI[I/IM(31/I
JUIs BBITIOJIHEHUS 3a]1a4 PO eCCHOHATILHON
JeSITEIbHOCTH
IpodeccuonanbHbIe KOMIIETEHIIUU
Ocy1miecTBIATh AMArHOCTUKY 3HATh TEXHOJIOTHIO JUArHOCTUKH
AIIEKTPOOOOPYI0OBAaHUS U AIIEKTPOOOOPYI0BAHUS U 3JIEKTPOHHBIX CHCTEM
K 2.1 3JIEKTPOHHBIX CUCTEM aBTOMOOMIIEH aBTOMOOMIIEH.

yMeT]) OCYIIICCTBJ'IS[TI) )II/IaFHOCTI/IKy
AJIEKTPOOOOPYIOBAHUS M IJICKTPOHHBIX CHCTEM
aBTOMOOWIIEH.

TpeOGoBanus K pe3yjibTaTaM O0CBOCHHUS AN CHMIIJIMHBI:
ymemy:

Y1 — 10b30BATHCS IEKTPOU3IMEPUTEIHHBIMHI TPHOOpaMH;

Y2 — npou3BOIUTH MPOBEPKY JIEKTPOHHBIX U IJIEKTPUUECKUX DJIEMEHTOB aBTOMOOWIIS;
Y3 — Ipou3BOIUTH MOJ00P WIEMEHTOB JIEKTPUYECKUX LIETIEH U IEKTPOHHBIX CXEM.
3HaMb:

31 — MCTOABI pacdyeTa W HU3MCPCHUA OCHOBHBIX IMAPAMETPOB IJJICKTPUUYCCKUX, MArHUTHBIX H
SJICKTPOHHBIX ueneﬁ;

32 — KOMIIOHEHTHI aBTOMOOMIIBHBIX JIEKTPOHHBIX YCTPOICTB;
33 — METO/BI AEKTPUUECKUX U3MEPEHUN;
34 — yCTpOHCTBO M MPUHLIMIT JEHCTBUS 3JIEKTPUUECKUX MAIlKH.

B pesynbraTe ocBoeHHs yueOHON AUCHUIUIMHBI O0yYaromuiics JOHKEeH 001aiaTh CleAyIUMU
JTUYHOCTHBIMU PE3yJIbTaTaMU:

JIP 18 CnocoOHbIMi aHaTU3UPOBATh MPOU3BOJACTBEHHYIO CUTyallMi0, OBICTPO MNPUHUMATH
pELIEHNs U 3HAaHUS Ha PAKTUKE.




IIacnopr ¢ponaa
OLIeHOYHBIX CPeCTB
[TICC3 (CIIO) no cnenuaibHOCTH:

18.02.12 «TexHOJIOTUS aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COCTUHECHUI

[[I/ICHI/IHJ'II/IHaZ ((:‘)J'IGKTPOTGXHI/IK& " DJICKTPOHHKAY

HaumenoBanue
OILICHOYHBIX CPEJICTB
Ne Kontpornpyeusie Kontponmpyembie Jpyrue oueHo4YHbIE
TV TaKTHYECKUE KOMIIETCHITNH TecTr
/i ’ cpelcTBa
e IMHUIIBI (MM ¥UX 9acTH) KOJI-BO
3a1aHui BHI KOIBO.
3a/laHui
Onpoc 15
Paznen 1 OK-1; 2 amura
1 | Duexrpuueckue uenu K -2.1 59 1a60opPaTOPHBIX 42
MOCTOSIHHOTO TOKA V1;V3;31; 33 pa6ot (3JIP)
JIP-18 Kontposnbnas
48
pabota
Pa3znea 2 OK-1; 2
9 JJleKTpUYeCKHUe Henu IK-21 47 Omnpoc 19
oaHo(pa3zHOro V1;V3;31; 33 (3JIP) 41
IepeMeHHOro TOKa JIP-18
OK-1; 2
3 Paznen 3 IK-2.1 97 Omnpoc 19
Tpexda3zubie nenu V1;¥3;31;33 (3JIP) 13
JIP-18
p 4 OK-1; 2
aspea MK - 2.1 On 32
poc
4 MarnuTHble Hemnu. e ) 33
TpancopmaTtopsl. yllé 33;34 JIP (37IP) 7
OK-1; 2
5 ) e K21 44 3JIP 20
JIEKTPpUYECKHe V2: V3:31: 34 (3J1P)
MAIIHHBI TIp-18
Paznen 6 OK-1; 2
DjeKTpHYecKHe IK-21
6 npudopbI U U3MepPEHNS. V1;VY2; 33 JIP- 21 (371P) 9
1eKTP00e30MacCHOCTb. 18
OK-1; 2
Paznen 7 IIK-2.1
! DJIeKTPOHHNKA Va2: V3 31; 32 33 (371P) 9
JIP-18
Bcero: 264 274




MeToanka npoBeeHUsi KOHTPOJIS MO NMPOBepKe 0a30BbIX 3HAHU I
MO JUCHUIINHE «DJIeKTPOTEXHNUKA U JTeKTPOHUKA»

Paznen 1 «JuekTpuyeckne nenu NOCTOAHHOTO TOKA
Kontpommpyemsbie komneTeHIuu (3uanus, ymenus): OK-
1; 2 TIK-2.1; Y13 V3, 31; 33, JIP-18

Bonpocsl )i THCbMEHHOT0 OMpoca:
1. Ornpenenure MOHATHUS JIEKTPUUECKAs 1I€Th, SJIEKTPUUECKUN TOK, HANPSDKEHHUE, €UHULIBI
W3MEpEHUsI, HalTpaBJICHHUSI.
2. [TaccuBHBIE ABYXIIOIIOCHHUKHM, HANPABICHHUS TOKOB M HANPSKCHUH. Pe3uCTUBHBIN
aneMeHT, BAX, conpoTuBieHue U TPOBOAUMOCTb, MOIIIHOCTh. VITHIYKTUBHBIA M €MKOCTHBIA AJIEMEHTHI,
UX XapaKTepUCTUKH, HAKOTUICHHAs YHEPTHSI.

3. AKTHUBHBIE JIBYXIOJIOCHUKH, BAX peanbHOro MCTOYHWKA sHEpruu, UcTouHuk IJIC u
MCTOYHUK TOKA, CXEMbI 3aMEIICHUS] PEaJIbHOT0 UICTOYHHUKA SHEPTUH.

4. DNeKTpUYEeCcKasl CXeMa M €€ TOMOJOTUYECKHUE 3JIEMEHTHI: y3€ll, YCTPaHUMBIHN y3€ell, BETBb,
MyTh, KOHTYP.

5. 3akon Oma gns BetBu ¢ DJJIC (KOMIIOHEHTHBIE YypaBHEHHs). BBIOOp YCIOBHBIX
IIOJIOXKUTENBHBIX HAIIPaBICHUN TOKOB U HANPSKEHUI BETBEH.

6. Chopmynupyiite nepsbiii 3akoH Kupxrocda. 3anumure B OyKBEHHOM BHUZAE, CKOJBKO
YpaBHEHHI CIIEyeT COCTaBIATh IO IepBOMY 3akoHy Kupxroda.

7. Chopmynupyiite BTOpoil 3axkon Kupxroda. 3amummre B OyKBEHHOM BHUIE, CKOJIBKO

YpaBHEHUH CIIEYeT COCTABJIATH 10 BTOpoMmy 3akoHy Kupxroda. s BToporo 3akona Kupxroda maiite
nBe GOpMYIUPOBKH.

8. Bbi0op He3aBUCUMBIX KOHTYPOB, Ul KOTOPBIX CJEIyeT COCTaBJIATh YpaBHEHHs I10
BTOpOMYy 3akoHy Kupxroga. [Touemy HU B OAMH U3 3TUX KOHTYPOB HE JIOJDKEH BXOAUTH HCTOUHUK TOKa?

9. Oransl pacueTa Lenei Meto oM 3akoHoB Kupxroga.

10. OxapakTepu3yiiTe OCHOBHbIE 3Tambl MeToa KOHTYpHbIX TokoB MKT. Uucno ypaBHeHuit
no MKT.

11. OxapakTepu3yiTe OCHOBHBIE JTambl MeToJa Y3/10BbIX mnoTeHiuantoB MVII. Yucio
ypaBHeHui o MVIIL.

12. ChopmynupyiiTe NPUHIMI U METO]T HAJIO)KEHHUS.

13 . CopmynupyiiTe U TOKaXKUTE TEOPEMY KOMIIEHCAIIUH.
14. BxoaHble ¥ B3aUMHBIE IPOBOAUMOCTH, UX OIPEIEICHUE aHATUTUYECKUM U OIBITHBIM ITyTeM?
15. Meroxa aByx y3108 1 MVYIIL.

W3 tecToBbIX 3a1aHuil (hopMUpyeTcsi 5 BApHAHTOB 3a/laHUM 1O 3 BOMpPOca B KaXKIOM.

Kpurtepun onenkmn:

S 0ann0B - BBICTABISIETCS CTYAEHTY, KOTOPBI IPAaBWJIBHO BBINOJIHWI BCE IMOCTaBJICHHbIE
BOIIPOCHI, JIOTUYECKH U CTPOMHO M3JIaraeT y4eOHBIN MaTepral, yMeeT MPOU3BOIUTh TOI00p DJIEMEHTOB
SJIICKTPHUICCKUX ueneﬁ U DJJICKTPOHHBIX CXEM, 3HACT MCTOABI pacdy€Tta MW U3IMCPCHUSA OCHOBHBLIX
[apaMeTPOB ANEKTPUUECKNX, MATHUTHBIX U JJIEKTPOHHBIX LIECNIEN.

4 Oana - BBICTABISIETCS CTYACHTY, KOTOPBIM II0 CYHIECTBY OTBE€YAET HA IIOCTABJICHHBIC
BONPOCHI, C HEOONBIIMMU TOTPEIIHOCTAMU TNPUBOJUT (HOPMYIHUPOBKH ONpEAETICHUNA, B OTBETE
JI0ITycKaeT HeOOoIbIINe MPOOeIbl, HE HCKAXAIOIIUE €ro COAePKAHHUS.

3 Oasu1a - BBICTaBJISETCS CTYJEHTY, KOTOPBII HE COBCEM TBEPAO BIAACET MAaTepUAIOM, IIPU
OTBETax JOMYCKAET MAJOCYIECTBEHHbIE MOTPEIIHOCTH, UCKaXKEHUS JIOTHYECKOM MOCIIe10BaTEIbHOCTH,
HETOYHYIO apIYMEHTALIMI0 TEOPETUUECKUX ITOJIOKEHUN.



2 Gajyia - BBICTABJISETCSA CTYIEHTY, KOTOpBIM ci1abo BllaieeT MarepuaaoM, TpPH OTBETaX
J0IMYCKAaCT CYIICCTBCHHLIC MOTPCUIHOCTU apryMCHTAIUU TCOPECTHICCKUX MOJIOKEHUH.
1 6ana - BbICTaBISIETCA CTYJIEHTY, KOTOPBIA MMeeT oOlee MpeAcTaBiIeHUEe O Marepualie, Ipu
OTBETaX JOIyCKAaeT HETOYHYIO apIyMEHTALNIO TEOPETUYECKHUX ITOJIOKEHUH.
KonTpoabHas padora Nel

3apaun
BapuanT Nel.
Tok Bo Bropoil BetBU 9 A npu E1=72 B, r=
. M ) 3
Owm. OnpenenuTh TOK NEPBOM BETBH, €CIU 2C
E1 nepenectu BO BTOPYIO BETBb, YMEHBIIIUB ee B 3
pasa, Eo=E1/3. Es

Omnpenenuts HanpsbkeHue Uap, ecnn @

A
I 12
’ Bapuant Ne3.
ri=10 Owm, r.=15 Om, E1=36 B, E>=6 B.
— > |
Ry Hano: E1=72 B, R1=30 Om, R2=4 Om, R3=12 Owm.

Rz Rs Onpenemuts TokH |1, Iz, |s.

E, ¢Iz ¢|3

Tok B mepBoil BetBu l1=6 a mpu E>=48 B, Ri=3 Om, R2=4 Owm.
Onpenenutrs TOK BTOpod BerBU, eciu IDJJC E2 mepenectu B
MIEPBYIO BETBb.

Bapuant Ne 5. Hano: E1=72 B, E2=48 B, =3 Owm, r.=4 Ow,



rs=12 Om.
Haiitu Iy, 12, I3 MeTogom ByX y3710B.

EZ
$Il f].z ¢]3

BapuaHT Ne6.

@ Onpenenuth TOK |2 1 moTenman Touku M, ecinu 11=2 A, 13=10 A,
R>=5 Om, E>=15 B, R3=10 Om.

BapHﬂHT Ne7.
Omnpenenuts, NpM  KAKOM 3HAYEHUU COINPOTHUBIICHHUSA
Ry
Ru B HEM  BBIJCIISAETCS MaKCUMaJIbHAS
MOILIHOCTb
Bapuant Ne8.

Ot BuOpanmuu HapyIIWICS KOHTAaKT CTOBAaTTHOM JaMIliouku C mnarpoHoMm. KakoBa HamOombImas
MOIIHOCTb, KOTOpas MOXET pacxoJ0BaTbCsd Ha HArpeB IMaTPOHA, €CJIU CONPOTHUBICHHUE JIAMIIOYKU
CUUTATh HEU3MEHHBIM?

Bapuant Ne 9.

E, N b
|_@_| [TaccuBHast ~ sneKTpUYeCcKast nenb MorHoMTbh0 100
I > Bt [IUTaeTCs neyms ucrounukamu DJC E1=50
1 ul B, E>=20 B 1 oguuM CcTOYHMKOM TOkKa J=2  A.
C) M Onpenenutsb
J
E1 A, manipspkenue 12=1 A. U Ha ucrounuke Toka, ecinu 11=3

Bapuant Nel0.
W3MepeHsl 3HaUeHUST HANIPSDKEHUS U TOKA Ha BBIXOJIE aKTUBHOTO JBYXIIOJTFOCHHUKA ISl IBYX PEKHMOB!
U1=30 B, 11=3 A; U2=20 B, 1:=5 A. OnpeaenuTs napameTpbl 5KBUBAJIEHTHOTO reHepatopa BapuaHTt
Nell.

Haiitn mokaszanue BonbT™MeTpa, eciiun U=90 B;
R1=10 Om, R2>=20 Om

Hano: E=40 B, R1=30 Om, R>=20 Om.
OnpenenuTb: l1, I2, I3, HaNpsHKCHUE Ha MapajlieIbHOM yYacTKe

Hano: E=30 B, R1=15 Om, R2= R3=30 Om. Omnpenenuts |1, l2, I3 u HanpspkeHue Ha nmapaiieaIbHOM
yYacTKe



Hano: R1=3 Om, R2=6 Om, R3=4 Om, Rs=4 Om, Rs=6 Om, U=30 B.
Haiitu: 11, o, 13, 14, Is.

Hano: R1=4 Om, Ro=4 Om, R3=6 Om, R4=4 Om, R5=6 Om, 1o=2 A.

Haiitu: 11, I3, 14, 15, U

Jano: R1=2 Om, R>=5 Om,
OwMm, R4=2 Om,

BapnaHT Nel4. R5 =11, I B. 2,13, 14, I5,
ﬁ ﬁ E] Bapuant Nel7.

RT R3

BapnaHT Nel5.

Hano: R1=2 Om, Ro=4 Owm,

OM, Rs=2 Owm, Rs=8 Om,
|4— A.
BapuanT No20.
Rl R3

BapuaHT Ne16.

Haiitu: I, lo,

I3, Is,
u.
BapuanT No22.
Hano: R1=10 Om, R>=20 Owm, R3=10 R, R, OwMm, R4=10 Om, R5=20 Owm,
U=80 B.
Haiitu: 11, lo, I3, la,

Is.

BapuanT No23.

Rl R3
Hano: R1=10 Om, R2>=20 Owm, R3=10
Owm, I3=5 A.. Haitu: Iy, Iz, 4, I5, U.

OmMm, R4=20 Om, R5=30




Hano: R1=10 Om, R2=10 Om, R3=20 Om, R4=20 Om, R5=30 Owm, [,=5 A.
Haiitu: 1, I3, 14, Is, U.

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Om, R5=30 Om, U=60 B.
Hatitu: 11, lo, I3, 14, Is.

Hano: R1=8 OmM, R2=4 Om, R3=6 Om, R4=20 Om, R5=30 Om, [,=5 A.
Haiitu: 11, I3, 14, Is, U.

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Om, R5=30 Om, I5=3 A..
Haittu: 1, I3, 14, 12, U.

Hano: R1=12 Om, R>=10 Om, R3=8 Om, R4=12 Om, Rs=18 Om, U=120 B.
Haittu: 11, I3, 14, 12, Is.

Bapuant Ne25.

Hano: R1=8 Om, R>=12 Om, R3=10 Om, R4=10
O, Rs=20 Om, Is=1 A. R®Haiitu: Iy, I3, U, Iy, Is.

Bapuant Ne26.

3aKMMbl AKTUBHOTO JIByXIIOJIOCHMKA 3aMKHYTbl Ha compoTtuBieHue R. Ilpu 1ByX pa3nuyHbIX
3HAUEHUSAX ITOTO COMPOTHUBJICHHS MU3MEPEHBI COOTBETCTBYIONIME 3HadeHHWS Toka: Ri=3 Owm, l11=6 A,
R2=8 Owm, 12=3,5 A. Onpenenuts napaMeTpbl SKBUBAJIEHTHOT'O F'eHEPATOpa.

KonTtpoubnas padora Ne 2
CocraBuTh cUCTeMY YpaBHeHHUi 110 3akoHam Kupxroga ais npeasiaraemMoii cxemsl.

Bapuant Nel BapuantNe2
Rz

— R, BE

Ry Rs | [Re —()
J

I R R R,
@ I S ! 3
Es
E4
Bapuant Ne3 Bapuant Ned



N

S S P

BapnaHT Ne§ Bapuant Ne6
3
I E, r4
" |
E, i {
Bapuant Ne7

Bapuant Ne9

I ] o [

Bapuant Nell




Bapuant Nel5 Bapuant Nel6

2 Es
H Ry H R, R, CD I R‘]_l R; Ry
N
D, |
3 E E,
BapuanT Nel7 BapuanT Nel8
/,_\53 r By o

=
eyl
k2
—
I
-
Fe
]
il

Kpurtepun onenku:

5 6a,1710B - BBICTABJISETCS CTYACHTY, KOTOPBII MPaBUIIBHO PELINII 3a/1ady.

4 0aJ1a - BBICTABIISIETCS CTYIEHTY, KOTOPBINA: peuIui 3aaa4y ¢ 1 ommoKoii.

3 0as1a - BBICTABISETCS CTYACHTY, KOTOPBIN: PELINI 3a/1a4y C 2 OIIUOKaMHu.

2 0aJu1a - BBICTABIISIETCS CTY/ICHTY, KOTOPBIH: peni 3aa4y ¢ 3 ommrOKaMu.

1 a1 - BeICTaBISIETCS CTYACHTY, KOTOPBII MMeeT olliee MpeICTaBIeHHEe O MaTepHualle.

JlabopaTopnasi paGora
Tema: O3HaKoMJIeHHE ¢ 000PYI0BAHUEM H 3J1€KTPOM3MEPUTEIbHBIMH
npudopamu jadopaTopHoro crenga. Coopka cxem.
(Bpems mpoBeeHHs 3aHATHUS — 3 Yaca)

Lenv pabomvi: MOTy4YeHNE MPAKTUUYECKUX HABBIKOB IO UYTEHHUIO M COCTABICHHIO JIEKTPUYECKHX
cXeM, CcOOpKe »JIeKTPUYECKMX [erned Ha Ja0opaTOpHOM CTEHIE, YMEHHIO IOJb30BaThCs

AIEKTPOU3MEPHUTEIBLHBIMU TPHOOpaMHU.
11



w

Tlopsiooxk evinonnenust pabomol

. O3HaKOMHUTBCS CO BCEeMH MNpUOOpaMu  J1IaDOpPAaTOPHOTO  CTEHJIA. 3amucaTh TEXHUYECKUE

XapaKTePUCTHKU HECKOJIbKMX MPHOOPOB (IO YyKa3aHWIO MPENojAaBaTesisi) W ONpeleluTh UX LEHY
JIEJICHUS.

. O3HaKOMHUTBCS C anmapaTypou CTeHAa.
. I3mepuTh HanpsiKeHUs! BCeX UCTOYHUKOB MUTAHMS MPU MOMOIIIHM BOJIBTMETpA.
. CocTaBuTh CXe€My C [IOCJIEJOBATEIbHBIM COEIMHEHHUEM HECKOJIbKHX pe3uCcTopoB. B cxeme

PEyCMOTPETh MPUOOPHI IS U3MEPEHUS CHIIBI TOKA, HAPsDKeHUs u MolrHocTu. [locne mpoBepku
MPABUJIBHOCTH COCTaBIICHHOW CXEMBbI MperojaBaTesieM coOpaTh €€ Ha JabopaToOpHOM CTEHIE U
MPOU3BECTH HEOOXOTUMBIC HU3MEPEHHS SJCKTPHUSCKUX BeNW4WH. [IpuMep cxembl TOKa3aH Ha
PHUCYHKE.

PW Z2

— O —{ -
v e e e [

Puc. BapuaHmesl no0Ka4eHuUs

usMepumenbHulx NPUbOPo8 U Hazpy3Ku

. IIoBTOpUTH MyHKT 4 ¢ NapajuleIbHBIM COEIMHEHUEM PE3UCTOPOB.
. [loBTOpUTH MyHKT 4 CO CMEIIaHHBIM COETUHEHUEM PE3UCTOPOB.

Cooepoicanue omuema

. TexHuueckue nanHple MPUOOPOB U 000PYAOBaHUS, UCIIOIB3YyEMBIX B paboTe.
. [IpyHIMNIManbHBIE AIEKTPUUECKUE CXEMBI UCCIIEIOBAaHUI.
. Pe3ynbTaTsl n13MEpeHN AIEKTPUIECKUX BETUYHH.

KonTpoJsabHbIe BONPOCHI

1. W3 kakux 37€MEHTOB COCTOMUT 3JIEKTpUUYECKas LIeNb U KaKOBO UX Ha3HaueHue?

2. UTo Ha3bIBAIOT Y3JI0M M BETBBIO AJIEKTPUUYECKOMN 11enn?

3. KaxoB nopsiiok cO0pKu 351eKTpu4ecKon 1enu?

4. Kak ycrnoBHO M300paXaroT CUCTEMBI AJIEKTPOU3MEPUTENBHBIX TPUOOPOB?

5. Kakue ycioBHble 0003HaueHusi HAHOCAT Ha MIKayibl npudopos? Pacmmdpyiite
yCJIOBHbIE 0003HauUEHMsI Ha I1IKaje Mproopa 1o 3alaHUIo MPEroaaBaTes.

6. HauepTtute cxemy BKIIIOUEHHS aMIIEpMETpa, BOJIbTMETPA, BATTMETpA.

7. Kak nmoctynuts, ecnu ctpenka npudopa OTKIOHUIIACh BIEBO (BIIPABO) OT HYJIEBOH
OTMETKH TIPH OTKJIFOYEHHOM Mprudope?

8. Kak moctynuts, ecnu crpenika mpubopa OTKIOHMIIACH 32 MAaKCUMAJIbHOE JIeJICHHE
IIKaJIbI?

9. Kak moctynuTh, e€cnu cTpenka BaTTMETpa OTKJIOHWJIACh BIEBO OT HYJEBOU

OTMETKH IPH BKIOYEHHOM Ipudope?

10. Kak ompenenuth IeHy JAeleHUS KOMOMHHPOBAHHOTO (MHOTOMNPEAEIHHOIO)
npudopa?

11.  Kaxk uzmepurts OJIC akkymymstopa?

12.  JIBa OAMHAKOBBIX CONPOTHBIIEHUSI COEJAMHEHBI MOCIEI0BATENbHO (ITApaUIENIBHO).
YemMy paBHO pe3yIbTHPYIOLIEE CONPOTUBIIEHUE?
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13.  Yrto Oyner, ecid B HCCICAYeMOH IIENMK IMOMEHIM MECTaMU aMIepMeTp |
BOJILTMETP?

14.  HasunaueHwue, YCTPOMCTBO u HPUHIIATT paboThI 71a60paTOPHOTO
aBTorpancopmatopa (JIATP).

15. Kakue ycTpOHCTBa HCIOJB3YIOTCS B OJIEKTPUYECKUX IEMAX Ui 3aIlUThl OT
Meperpy30K U KOPOTKHUX 3aMbIKAHH?

16.  Kakue npuOOpbI HCHONB3YIOTCS ISl U3MEPEHHS JICKTPHUUSCKUX BETHUMH?

B koHue 3aHATHS mpenojaBarelb IyTEM YCTHOIO OINPOCAa IPOBEPSET YCBOCHHME 3HAHUMN
CTYAEHTaMH I10 BOIIpocaM sl caMonpoBepKu. OQopMIICHHbBIE OTYEThI IPOBEPSAIOTCS U MOAMHUCHIBAIOTCS
IPENOIaBaTEIEM.

Kpurepun oneHku:

5 0aJIJIOB BLICTaBJISIETCS CTYACHTY, KOTOpI:IfI MNPUHHUMACT AKTHUBHOC Y4YaCTHC B BBIIIOJHCHHUU
paboThl, MPaBWIBHO M aKKypaTHO OGOpPMISIET OTYET, MPAaBUIBHO OTBEYACT Ha BCE IOCTABJICHHBIE
BOIIPOCHI, yYMEET I10JIb30BAaTbCA QJICKTPOU3SMCPUTCIIbHBIMHA HpI/I60paMI/I, BJIaACCT METOJaMH
ANEKTPUUYECKUX U3MEPEHUH.

4 0aj1a BBLICTaBJISIETCS CTYACHTY, KOTOpI:IfI MNPUHHUMACT AKTHBHOC Y4YaCTUC B BbIIIOJIHCHHUN
paboThl, MPABUIIBHO M aKKypaTHO O(OPMIIIET OTUET: IPU OTBETE Ha MOCTABJICHHBIE BOMPOCHI JOMYCKAET
HE3HAYUTENbHbIE HETOYHOCTH, HE UCKAXKAIOIIUE €r0 COIePKAHUSI.

3 0anna BBICTABIAETCA CTYIEHTY, KOTOPBIA NPUHUMAET HE OYEHb AKTHUBHOE Yy4YacTHE B
BBIMIOJTHEHUM Pa0OThI, MPAaBUIBHO M aKKypaTHO O(QOpMIISeT OTYeT, IPU OTBETE Ha IOCTaBJICHHBIE
BOIPOCHI JOIyCKAET HETOYHOCTH.

2 0anja BBICTABISETCA CTYACHTY, KOTOPBIA MMAaCCUBHO OTHOCHUTCS K BBIMIOJIHEHUIO pPadOTHI,
IMpaBUJILHO O(l)OpMJ'I?IGT OTHYCT, ITPHU OTBETC HA TOCTABJICHHBIC BOIIPOCHI UCTIBITHIBACT 3aTPYyAHCHU.

JladopaTopnasi padora
Tema: UcciienoBanne pes;kuMoB padoThl aKKYMYJISITOPOB
(BpeMs MpoBeIeHUs 3aHATHS — 3 Yaca)

Lenv pabomei: N3ydeHne peKUMOB pabOThl aKKyMYIATOpa KaK MCTOYHHMKA MOCTOSHHOTO TOKA.
Tlopsook evinonnenuss pabomol

1. M3meputs 3/1C uccnenyeMbpIx HCTOUHUKOB.

2. CocTaBUTh CX€My 3aps/IKM akKymyJjsiTopa. B cxeme mpeaycMOTpeTh HCTOYHHK IOCTOSHHOTO
HanpsokeHuss 12 B (maGoparopHblii  aBTOTpancopMaTop C BBIIPIMHUTENEM) UM aMmIepMeTp
IIOCTOSIHHOT'O TOKa Ha 5 A.

3. OnpenenutTb HOMUHAIIBHBIE 3aPSAHBIN U pa3psIHbIN TOKM HICTOYHUKOB.

4. CobpaTh cXeMy HCCIIEI0BaHUN COTJIACHO PUCYHKY.

| warp

—t

(PR .
&

Y i@ [

O

Puc. Cxema nabopamopHoli ycmaHO8KU

E =

Re

R1

L

[

R1
R2

07151 onpeoeienuss XapaKkmepucmux akKymyiamopa
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B kauecTBe Harpy3ku cHavajla MOAKIIOYHTH K aKKyMmyssiTopy pesuctop R1 maGopatopHoro
CTEH/a, 3aTeM — IIOCIEA0BaTENbHOE coeuHeHue pe3uctopoB R1 m R2, mapamienbHoe coennHEHUE
pesuctopoB R1 u R2. CHATh BHENIHIOW XapakTepucTuKy. JlaHHBIe 3aHecTH B Tabmuiy. Tabauya.
Pe3ynomamui onvimmuvix OaHHBIX 0151 NOCMPOEHUS 6HEWHel XAPAKMepUuCmuKku

U3 onbl a U3 pacuera
Ne
/o E U I IRs Re P1 P2 AP n
B B A B Om Bt Bt Bt -

5. IlocTpOouTh BHENIHIOKO XapaKTEPUCTUKY. ONpenenuTh TOK KOPOTKOTO 3aMbIKaHUS AKKYMYJISATOpPA.
6. Onpenenursb BHYTPEHHEE COIIPOTHUBJIECHHUE, MOTEPU MOITHOCTH U KII
HWCTOYHUKOB I[P HOMHHAJIBHOM Pa3psiTHOM TOKE.
Cooeporcanue omuema
1. [TaciopTHBIE AaHHBIE TPUOOPOB U 0OOPYIOBAHUS, UCIIOIB3YEMBIX B padboTe.
2. [IpuHIMNIMATIBHBIE AIEKTPUUECKUE CXEMBbI 3aPSAJIKH U UCCIIETOBAHUS AKKYMYJISITOPA.
3. Tabnuna ¢ pe3yyibTaTaMy U3MEPCHHI U BEIYHCIICHHM.
4. BHewHsA XapaKTepUCTUKA aKKyMYJISITOPa.

KoHnTpoJsbHbIe BOnpockl

1. Kakue cuCTeMbl AIIEKTPOU3MEPUTENBHBIX MTPHUOOPOB MOTYT OBITh MCIOIB30BAHBI IPU U3MEPEHHSIX B

LENAX TIOCTOSHHOTO TOKa?

Kax uzmeputs DJIC Ha 3aKkUMax akKymyJsitopa?

Kak onpenenuts BHyTpeHHEE CONIPOTUBIEHUE HCTOYHUKA?

Kak paccuurate norepu u KIIJ] ucrounmka?

Kak omnpenenute HampspkeHHE Ha 3aXHMax IOTpeOUTeNs NpU MapajuleIbHOM COEAMHEHUH

AKKyMYyJISITOPOB?

6. Ilpu kakux ycloOBHSIX JIBa aKKyMYJISTOpa, BKIIOYEHHBIE MapalIeIbHO, OYAYT caMopa3psKaThCs IPH
OTKJIIOUEHHOU Harpyske?

7. Kak omnpenenutb 3apsAOHbII TOK aKKyMyJsTOpa NIpH HUX I[IOCJIEI0BATEIbHOM COEIUHEHUU K
3apsSITHOMY YCTPOMCTBY?

8. IlpuBenuTe HauvanbHbBIE M KOHEUHBIE 3HAUEHUS IUIOTHOCTH DJJIEKTPOJIUTA OJHOTO 3JIEMEHTa
KHCJIOTHOTO aKKyMYJISITOpa.

9. IlpuBenuTe npenenbHOE 3HAYEHHE HANPSDHKEHWS Ha OJHOM 3JIEMEHTE KHCIOTHOTO aKKyMYyJIsiTOpa B
KOHIIE 3apsia.

10. Kak paccunTaTh BEJIMYMHY 100aBOUYHOTO CONPOTUBIICHUS IpU 3apsiie 12-BOIBTOBOrO aKKyMyJIiTOpa
0T 24-BOJIBTOBOTO?

11. Kak onpenenuts NOISIPHOCTh KJIEMM aKKyMYJISATOpHOM Oatapen?

12. [Ipu kakuX 3HAYEHUAX HaNpsOHKEHUI OaTapes He JOMyCKaeTcsl K 3KCIUTyaTaluu?

13. Kakue mnpaBuiia TeXHUKH O€30MACHOCTH HYKHO COONMOgaTh Hpu paboTe ¢ aKKyMyJISTOPHOM
Oarapeeii?

14. OxapakTepu3yiuTe pexuM 3apsSaKd aKKyMyJIsITOpa IpHU MOCTOSSHHOM HalpsKEHHH.

15. OxapakrepusyiiTe pexxuM 3apsAaKyd aKKyMyJISITOpa P MOCTOSHHOM TOKE.

LA S

16. Kakue »snmekrpousmMeputTenbHble TPHOOPHI TPUMEHSIOTCS TPH TPOBEPKE pPaOOTOCIIOCOOHOCTH
aKKyMmyJsitopa?
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17. Kak onpeaennTs HOMUHAJIBHBIN pa3psAIHbIA TOK aKKyMyJisiTopa?

18. [IpuBeauTe HECKOIBKO MAapOK aKKyMYJIATOPOB U JAWTE UX paciIu(poBKy.

19. Kak paccuutarh CONpOTHUBIIEHUE HArpy3KU NOTpeOUTENs?

20. Kak paccunTarh KOJIMYECTBO TEIJIA, BHIICISIOMIEECS B aKKyMYJISITOPE MIPH ero padore?

21. [IpuBenute BoIpakeHue 3akoHOB OMa u Kupxroda 115 uccnemyemMoit cxemsl.

22. Kakye NCTOYHUKH IEKTPUUECKON AHEPrUM Bbl 3HaeTe? Kakue BUbl SHEPTUU OHU UCIIOIb3YIOT?
23. Kakue pexuMbl pabOThl HICTOYHUKOB BaM U3BECTHBI?

24. KakoBbI XapaKTepHbIE 0COOEHHOCTH peXUMa XOJIOCTOro Xoaa?

25. KakoBbI XapakTepHble 0COOEHHOCTH PEKMMa KOPOTKOTO 3aMbIKaHUS?

26. Yo Ha3bIBaeTCs BHEIIHEN XapaKTEPUCTUKON UCTOYHUKA U KAKOBO €€ Ha3HaueHHUe?

B xonue 3aHsATHA nmpenoaaBarCyib IMyTEM YCTHOI'O OIIpoca IPOBEPIACT YCBOCHHUEC 3HAHUH
CTyACHTAaMU I10 BOIIPOCaM IJid CaMOIIPOBCPKHU. OCI)OpMJIeHHLIe OTUYCTBI IPOBCPAIOTCA U TOAIIHMCBIBAKOTCA
mpernoaaBaTcCIICM.

Kpurepun oneHku:

5 6an10B BBICTABIIACTCS CTYACHTY, KOTOpHﬁ MNPUHHUMACT aKTUBHOC Y4aCTHC B BBIIIOJIHCHUN
pa6OTBI, IIpaBUJIBHO U aKKYpPaTHO OQ)OpMHHeT OTHYCT, IMPAaBUJIbHO OTBCYACT HAa BCC ITOCTABJICHHLIC
BOIIPOCHI, YMCET MOJIb30BATHCS 3JICKTPOU3ZMCPUTCIIbHBIMU npn6opaMH, BIaaccCT

MCTOAaMH BJICKTPUUCCKHUX I/I3MepeHI/H\/JI.

4 0aj1a BBICTaBIIICTCS CTYACHTY, KOTOpBIfI MNPUHHUMACT AKTHBHOC YYAaCTUC B BbIIIOJIHCHUU

paboThl, MPaBMIILHO U aKKYPaTHO OQOPMIISIET OTYET: IIPH OTBETE HA MTOCTABJICHHBIE BOTIPOCHI IOMTYCKAaET
HE3HAYUTEIIbHBIE HETOYHOCTH, HE UCKAKAIOLIME €0 CONEPIKAHUS.

3 0asna BBICTABISETCA CTYIEHTY, KOTOpbIH NPHUHHUMAET HE OUYEHb AKTHUBHOE Yy4YacTHE B
BBIMIOJTHEHUH PAa0OThHI, MPAaBUIBHO M aKKypaTHO O(GOpMIISieT OTYeT, MPU OTBETE Ha IOCTABJICHHBIC
BOITPOCHI JOITYCKAE€T HETOYHOCTH.

2 0ajia BBICTABISETCS CTYJEHTY, KOTOPBIM NMAacCMBHO OTHOCHUTCS K BBINOJIHEHHUIO paloThI,
IPaBUJIBHO O()OPMJISIET OTYET, IPU OTBETE HA TOCTABJIEHHBIE BOIPOCH! UCIIBITHIBAET 3aTPyIHEHUSI.

DOH/ TECTOBBIX 32/IaHUI VISl TEKYLIEr0o KOHTPOJIsl 3HAHUH 110 TeMe:
(Bvibepume ooun eapuanm omeema)
COBOKYIIHOCTB YCTPOMCTB M 00BEKTOB, 00Pa3yHOIIUX MYTh IS JJIEKTPHYECKOIr0 TOKA,
3J1IeKTPOMATHUTHBIE NPOLecChl B KOTOPBIX MOI'YT ObITh ONIMCAHBI C IOMOLILIO MOHATHI 00
3JIEKTPOABMIKYIIEH CHJIe, JJIEKTPHYECKOM TOKE M JJIeKTPHYECKOM HANPSIKeHHH HA3bIBACTCH:
3JIEKTPUYECKOMN LIETBIO
+BETBBIO DJIEKTPUUECKON LENU
y310M uctouyHukom IJ[C
MecTo coeqrHeHHsI BeTBell 3JIEeKTPUYECKOH e — 3To:
KOHTYP
ty3en
HE3aBHCHUMBII KOHTYD
BETBb
JI1000ii 3aMKHYTBII NyTh, 00Pa30BAHHBII BETBSAMH U y3/J1aMH HAa3bIBAETCH:
JJIEKTPUYECKON  BETBBIO

cxXeMoM 3aMeIICHHS
MPUHIUIIAATIBHON
cxXeMoM

+Kontypom

Enunuueil usMepeHusi CHJIbI TOKA B 3JIEKTPUYECKOH LeNu SABJIAETCH:
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OmMm

Bonst

Barr

+Amnep

Beanunnoii, npeacTaB/siionied CUIIy TOKA, SIBJISIETCS:
20 Om

240 Bt

220 B

+5A

Ecau npu HeM3MeHHOM HANPSIKEHUHM TOK HA YYACTKe Leld YBeJM4YMnJics B 2 pa3a, T0
CONMPOTHUBJIEHHE YUACTKA:

YBEIUYWIOCH B 2

paza HE M3MEHHIOCHh

yBenu4ymwioce B 4

pasa

+yMEHBIIMIIOCH B 2 pa3za

CocraBiieHHOe 10 3aKoHy OMa BhIpaKeHue JJisl JAHHOT0 y4acTKAa Ienu uMeer
BM/:

I=UR
P=1R

Ecan npuioxennoe Hanpsizkenne U =20 B, a cuiia Toka B nenu cocTasJisieT 5
A, TO CONPOTHBJICHHE HA JAHHOM Y4YacTKe HMeeT BeJIHYNHY:

0,25 Om

100 Om

500 Owm

+4 Om

Ecin noka3zanue amnepmerpa pA coctaBisieT 2 A, TO NoKa3aHue BOJbTMeTpa PV npu 3ToM Oyaer
paBHoO:

n PA Reloom

(T
o/
12B

5B

02B

20 B

le/l HEU3MECHHOM COITPOTHUBJICHUHU YYACTKA HENMH NMPHU YBCJIUYCHUHN TOKA NMAJTCHUEC HANIPS'KCHUA HA
JAaHHOM y4YacCTKe:
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HE U3MEHUTCS

yMEHBIIUTCS OyaeT

PaBHO HYJIIO

+YBenuuures

Bropoii 3akon Kupxroga ¢gopmyaunpyercs ciaeaywommum odpazom:

CWla TOKa B LENU MpsIMO MPONOPLUOHAIBHA MPWIOKEHHOMY HANpsSHKEHHI0 M 00paTHO
MPONOPLIMOHATIBHA COITPOTUBIICHUIO ATOM LU

apudmeTnyecKas CyMMa HalpsHDKEeHUN BJIOJIb KOHTYpa paBHA HYJIIO

+anredpanueckas cymMma MajeHuil HalpsDKEHUH B 3aMKHYTOM KOHTYpE paBHa alnredpanyeckon cymme
O/1C B TOM k€ KOHType anredpandeckasi CyMMa TOKOB B BETBSIX,

MOJICOEIMHEHHBIX K Y311y, paBHA HYJI0 YpaBHEHUE N0 IEPBOMY 3aKOHY
Kupxrodga 0yner umeTh BUA:

e
I I
— —p

2

.II—IQ—I3+I4=O
—II+IE—I3—I4=O
II+IQ—I3—I4=O
+.“II+IQ“I3—'I4=O

Eciau Toku B BeTBsiX cocTaBisiioT 11=2 A, a 12=5 A, To Tok |3 Oyzer paBen:

Ty B R
N T N
R 5
T =
Eq £
5
TA
.10 A
+3 A
25A
JI151 0IHOT0 M3 KOHTYPOB CIPaBeAJIMBO YPaBHEHHe 110 BTOpoMYy 3akoHy Kupxroga:
El B

R By
m l_ll \‘_1"‘

B2 = = 8.8
R2 b
[ -.—

E

3 I

oy R B

g

IRy + IR, = Ey

IRy = I3R5 = B4

IIR{+ 3Ry + I3Rs = E| + B9 + B4
IR —I3R; = E|+ Eq+ B4

Ry,R7,R
Ana KOHTypa, copepxawero BeTsl™ 2> 3" ypapyenne mo Bropomy 3axony Kupxroda Gyaer

HMETHb BU/:
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Iz + I3 +I5 =0

IQ - I3 + IS =0

+IER2 + I3R3+ ISRS =0
Isz - I3R3 + ISRS =0

Tox Oyner :

+Han00IBIINM B
CONMpPOTHBIICHMN HaubonmbluM {3 4 Fs
B CONPOTHBIICHUAX

Ry

BO BCEX CONPOTHUBJICHUAX OAWMH HU  TOT
HauOOJIBIINM B COIIPOTUBJICHHUHA R4

CoennHeHue pe3ucTOPOB Ry, Ry, B :

CDE R | R | |Ra

oCJIeJ0BaTEILHOE
CMeEIIaHHOE 3BE310U1
‘+IapaiiejibHOe

XKE

IIarTe PE3UCTOPOB C CONIPOTUBJICHUAMMU
R, =100 OM, R, =10 OM, R; = 20 OM, R, = 500 OM, Rs =100 Om

COCAUHEHBI Mapa/lIC/IbLHO.

R N
Eciiu yepe3 HArpy3Ky ¢ CONPOTHBJIEHHEM ~ 2 NPOXOAMT NOCTOSTHHBIA TOK 10 A, a cOnpoTHBJIEHHE

R
|
) o
D

OJIHOTO NMPOBOJA JIUHUM {1
JIMHUHU COCTABUT:
0.5B
0,05 B
20B
+10B
Ecin Ry =100 Om, Ry =20 Om, R3 =200 On,
TOKH :

= 0,5 OmM, TO naieHUe HANIPSIZKEHHU S B

TO B pe3ucTopax OyayT Ha0/10aaThCs CieayoImmne
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E CD R3
Ry

1
I

B Ry > max, B &y > min

+BO BCEX OJIMH U TOT K€ TOK
g2 > max, £ > min
g > max, &2 > min

Ecau R=30 Om, a E =20 B, TO cuj1a ToKa Yepe3 HCTOYHUK COCTABUT:

I
—

CDE R |Ir ||R

0,67 A

+2 A

0,27 A

1,5 A

Boipaxkenue aJist MomHocTH P, Bhiessionieiicss B Harpy3Ke ¢ cCOnpoTruBJjeHneM R, umeer Buj:

+P=RI?
P=EI
P=RI
P=RyI?

A .
Bblpamem/le AJIA MOIITHOCTH 0 » BBIICJIAIOIIECUCH BO BHYTPCHHEM COIPOTUBJICHUU UCTOYHHUKA
HMeEET BU/:

P= RI?
L P=RyI?
P= EI
P=RI

YpaBHeHHe 0as1aHca MOLIHOCTEH MMeeT BU/:

Ry
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EI=IR- IR,
EI=I*Ry -I*R
EI=I*R-I’R,
LEI=I*R+I’R

R
MOIIIHOCT]:, BBIAC/IAKOIIAACH BO BHYTPECHHEM CONMMPOTUBJICHUU HCTOYHUKA 3I[C 0 , COCTABHT:

1 -

&

I

@]
Pusosdss

—y
if—
]

1
H
i
:
i )
; ; ]R=80M
] '
: =20 B
] ]
: i
: :
' 1
e e el »
30 Bt
16 Bt
32 Bt
+8 Bt
Enunuueii usMmepenus 3JIeKTPHYECKOH MOITHOCTH SIBJISIETCS:
Awmriep
BonbsT
Jxoynb
+Bart
PeanbHbIi HCTOYHMK MOCTOSAHHOTO HANPSIKEHUSI MMeeT YPaBHEHUE BHEIIHEH XapaKTePUCTHKH:
U=E;
+U = E = RBHyTI;
I = J = GBHyTU;
1=J.
3axon OMa 1J191 yuyacTka uenu, cogep:xamei IC, nmeer Bua:
E+U
+ | =;
R
u el
I=R; 1 -
E-U ) U
I=R X
E
I=_R.
3akon Oma i yyacTka uenu, cogepxkamei 3/1C, umeer Bua:
E+U
I
R —
— D -
N R +
——(oF
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I=R;
E-U
+I1=R :
E
I=_R.
3akon OMa 1Jig MOJIHOM Lenu:
E
10
+ riR
0 H
EUD
10
r R
0 H
U
10
r R
oH
U
I —
R
H
Jist aHHOM 3JIEKTPUYECKOH Lenu a1 nepsblii 3akoH Kupxrodga
uMeer BUA:

+13+3-1-13=0 ED )

-Rolo+R313=0 12 13
E=Rul1+Rsls i = ! l

Toxk |1 B nenu, cocrosimeii U3 AByX napaJjjielbHbIX Pe3UCTOPHBIX BeTBel, onpeaesercs 1o

dbopmy.e:
R U
—> 11
B
1101 R O°R s
12
R —
1101 RE "
212
R
11001 R2
1
R
*ILOIR %R
12
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Jist pacyera TOKa B 0OJHOM BETBHU CJI0KHOM LeNH PEKOMEH/yeTCsl MCI0JIb30BATh:
MPUHLINIT HATOXKEHHUS;

TeOpeMy B3aUMHOCTH (0OpaTUMOCTH); +TeopeMy
00 5KBHBAJICHTHOM I'€HEPATOPE; TEOPEMY O
KOMITCHCAITUH.

YpaBHeHHUe 0 MeTOAYy KOHTYPHBIX TOKOB JIIfA
NMEepBOro KOHTYpPa UMeeT BHU/I:

11 . .
+R11111+R12122+R13133=E11,; ) L é L o
R21111+R22122+R23133=E22,; la 13 14 ’ m
R31111+R32122+R33133=E33 — [ U

dopmyJia Ui onpeaeeHUs y3J10BOro HanpsizkeHusi Uag BBITVISIAUT:

EglOl A
Uab0;gggl203

Egll

E2 Es
Uap [ ; <>
g4 El vy

LE.’L_D_E_Z_D_ESJ_Dgl

Yap [ ; 04 GlD } ey 2
ml4

DE QiU B
+Uab 00— j]1m.

g
jo1
IlepBbiii 3axoH Kupxroga ajst 3JIeKTpUYecKHX LHernei MOCTOSIHHOI0 TOKA:
+ 0L 0 0;
IRy jO0OE;;
O0iGi ODOEG i:
OIRnn2 JOEInn OO0JUnn.

BxoaHblie COMPOTUBJICHUSA RBXl H RBX 2 menei Nnpu OIMHAKOBBIX R HaxXoasATCA B COOTHOILICHUM:
R R R R

9 W

22



R R

BX1 3HAYNUTEIHHO OOJIBIIIE "BX 2
RBXl 3HAYUTCIBbHO MCHLIIIC RBX 2

+ RBX1 paBHo RBX 2

Rax1 HE3HAYMTEIHLHO GobIe Rpx 2

YpaBHeHue, 3allUCAHHOE 110 TepBOMY 3aKkoHY Kupxroda niis y3iaa «a», npeacraBjieHo:
loooooor | | | 1o "
123456
lcooooor 1 I 10
123456
+1oooooorr I I a
1 2 3 4 5 6
ooooogin I I
134256 I4
JKBHBAJIEHTHOE CONPOTUBJIEHUE TAHHOM _ CXeMbI
onpeaeJsiercs mo gpopmy.ie:
R>=R1+R2+R3 U |:| R1 R2
R>=(R1 R2 R3)/R1+R2+R3 §
+1/ R»=1/R1+1/R2+1/R3
1/ R»=R1+1/R2+1/R3

R3

JKBHUBAJIEHTHOE CONPOTHBJICHUE NPUBEIEHH O cXeMbl
omnpenesiercs no popmyie $

o1 R3
+R>=R1+R2+R3+R4+rp1+ro2 R1
1/R»>=1/R1+1/R2+1/R3+1/R4+1/rp1+1/ro2 T Eo
Ry=R1+R2+R3+Ré-ro1-Toz oz
R>=R1+R2-R3-R4-rp1-ro2 ﬁ

Onpenenuts CONPOTHBIICHHE JIAMIIbl HAKAJTUBAHMA , €CJIM Ha Hell Hanucano 100 Br u 220 B
+484 Om

486 Om

684 Om

864 Om

Kakoii 3 npoBo10B 0IMHAKOBO JMaMeTPAa U AJUHbI CHJIbHEE HATPeBaeTCsl — MeHbIN WU
CTAJILHO NPHU OTHON U TOM ke cuJie Toka?

Me b1

+CranbHoi

O06a poBO/1a HArPEBAIOTCS OJAMHAKOBO

Huxakoli u3 npoBOJOB HE HarpeBaeTcs

Kak u3mMeHuTcs HAanpsizKeHHe HA BXOAHBIX 32KMMAaX JIeKTPUUYECKOi LeNd MOCTOTHHOI0 TOKA ¢
AKTHBHBIM 3JIEMEHTOM, €CJIM Mapa/LIeJIbHO HCX0AHOMY BKJIIOYHMTH €lIé OUH dJIeMeHT?

+He usmenurcs

YBennuurcs

VYMeHbIIUTCS

st oTBeTa HEIOCTATOUHO AAHHBIX



B ssiexTpuyecKkoii ceTH NOCTOSIHHOIO TOKA HANIPSIZKeHNe HA 32:KMMAaX MCTOYHHMKA YJIEKTPOIHEePIruu
26 B. Hanpsizxenue Ha 3a:xxuMax norpedurens 25 B. OnpeneJnTs nNoTepro HanpsizkeHUsl HA
3a’KHMMAax B MPOLIEHTAX.

1%

3%

2 %5.

+4 %

Kaxoii U3 npoBo0B 0JJMHAKOBOM JIMHBI U3 OJJHOI0 U TOI'0 K€ MaTepuaJja, HO Pa3HOro JUaMeTpa,
CUJIbHee HArpeBaeTcsl MPHU 0JHOM M TOM ke Toke? O0a MpoBo/ia HATPEBAIOTCS OJIMHAKOBO

CunpHee HarpeBaeTcs MPOBOJI ¢ OOIBIINM TUAMETPOM

+CuibHee HarpeBaeTcs MPOBOJL C MEHBIINUM JHAMETPOM

IIpoBOIHUKYM HE HATPEBAKOTCS

B KAaKHX NPOBOAAax BBICOKAs MeXaHH4ecKasi NPOYHOCTHh  COBMelIaeTcs
c XOpouIei 3JIeKTPONPOBOIHOCTHIO?

B cranpHbIX

B amtomunueBbix

B craneantoMuHeBbIX

+B MenubIx

OnpenenuTs M0JIHOE CONPOTHBJICHHE LENHU NPH MAPAJLIeIbHOM COCIMHCHHH NOTPeduTeIeH,

CONpoTHBJIeHHE KOTOPbIX 1o 10 Om?

20 Om

+5 Om

10 Om

0,2 Om

JBa ucTrouyHuka uMeroT oquHaKkoBbie J/C 1 TOKH, HO pa3Hble BHYTPEHHHE CONIPOTHBJICHHS.

Kakoii u3 ncrounukoB umeet ooabmuii KITJ?

KII/l ©"CTOYHUKOB paBHBI.

+1cTOYHUK C MEHBIIMM BHYTPEHHUM COIPOTHBIICHUEM.

Bnytpennee conporusiienne He Biausger Ha KIT/I.

HcToyHuK ¢ 60NbIIMM BHYTPEHHUM COIIPOTUBIICHUEM.

B ssexTpuyeckoii cxeme 1Ba pe3HCTHBHBIX 3JICMEHTA COCIMHEHBI NOCIe10BaTeI1bHO. Yemy paBHO

Hanpsi’keHue Ha Bxoje npu cujie Toka 0,1 A, ecaim R1=100 Om; R2=200 Om?

10B

300 B

3B

+30 B

Kakoe u3 npuBeiecHHBIX CBOICTB He COOTBETCTBYET NapaJlJIeJIbHOMY COeIMHEHHNIO BeTBei?

OO0111ee CONPOTUBIIEHUE PABHO CYMME COMPOTHUBIICHUI BCEX BETBEH CXEMBI

OTHo1IeHHE TOKOB 00paTHO MPONOPIIMOHATBHO OTHOIIEHHUIO COMIPOTUBIICHUN HA BETBSAX CXEMBI.

HampsokeHne Ha BceX BETBSIX CXEMBI OJIMHAKOBBI. +4.Tok BO Bcex BETBSIX OJIMHAKOB.

Kaxkue npudopsl cnoco0HbI H3MEPUTH HANPSIKEHUE B JJICKTPUYECKOM nenu?

AMIiepMeTpsl

Bartmerpsl

+BonbT™METpHI

OmmeTpsbl

Kakoii crioco0 coeqHeHUs1 HCTOYHUKOB MO3BOJIsIET YBEJIUYUTh HANIPsIKeHue?

+IlocienoBaTeabHOE COETUHEHNE

[TapamienpHOE COeTMHEHUE
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CMelraHHoOe cCoeqJUHEHNE
Hukakoi

Kakoe u3 npuBe/ieHHBIX CPEJACTB He COOTBETCTBYET MOC/I€0BATEIHLHOMY COeIMHEHUI0 BeTBell npu

MOCTOAHHOM TOKe?
ToK BO BCEX dIIEMEHTAX LENN OJIUHAKOB
HampspkeHne Ha 3a)KuMax e PaBHO CyMME HAIPSKCHH Ha BCEX €r0 y4acTKOB.

+HaHp$I)K€HI/Ie Ha BCEX 3JICMCHTAX LCIH OJMHAKOBO U paBHO IO BEJIWMYHUHE BXOAHOMY HAIIPSKCHULO.

OTHoOLICHNE HANPSKEHU HA y4acTKaX ey PaBHO OTHOIICHUIO COMPOTUBIICHUH Ha 3TUX ydacTKax
LENH.

Kakumu npuéopamMu MOKHO U3MEPHUTH CHJIY TOKA B JIEKTPUUYECKOM 1enu? +AMnepmMeTpom
BonbsT™MeTpom

[Icuxpomerpom

Bartmerpom

Yro Ha3bIBaETCH JIEKTPHYECKHUM TOKOM?

+Y1opsiioueHHOE TBUKEHHUE 3apsXKEHHBIX YaCTHIL.

JIB>xeHue pa3psKEHHBIX YaCTHIL.

KonuuecTBo 3apsa, nepeHOCUMOE Yepe3 MONEPEYHOE CeUeHHNE TPOBOAHHKA 32 €IUMHUILY BPEMEHHU.
PaBHOycKOpeHHOE JIBUKCHHE 3apSKEHHBIX YaCTHIL.

Pacuudgpyiite adopesuatypy - JAC.

DJIEKTPOHHO-IMHAMHYECKAsl CUCTEMA

DnexTpuueckas JBUXKYIIas cucTeMa +OIeKTPOABUKYIIAs
chia DNEKTPOHHO-/IEHCTBYIOIIAS CUITA.

U B —L 6 ¢
30 // v 4
20 (-4 —
10 4 %

2
Ha pucynke ; 2 3 LA Npe/ACTaBJIeHbl BOJbTAMIIEPHbIC XaPAKTEPHUCTHKH

NPUEMHHKOB, U3 HUX HeJIMHEHHbIe JJIeMeHThI : 0,B,r +a,0, Bce B,T

3ﬂeKTplfl‘leCKaﬂ enb, y KOTOpOﬁ AJIEKTPUYCCKUE HANIPSKEHUSA U JIEKTPUYECCKUE TOKH CBSA3aHbI

APYT € APYrOM HeJMHEHHBIMH 3aBUCUMOCTSMH, HA3bIBACTCH:

+HEIMHEWHOU IIEKTPUYECKON LIETIBIO

CXEMOM 3aMelIeHUs

MIPUHLUIIAATIBHON CXEMOU JTMHEHHOU

BJIEKTPUYECKOMN LIETBIO

IIpu 3aaHHOM BOJILTAMIIEPHOM XapPAKTEPHUCTHKE CTATHYECKOE CONPOTUB/ICHHE HEJIUHEHHOI 0
3JIEMEHTA B TOYKE «a» COCTABJISACT:

UB

30 ey

63/
20
10(7

L

10 1,5 20 LMA
20 kOm
+20 OMm
30 kOm
100 OMm
Ecau conpoTuB/ieHne 3JIeMEHTA 3aBUCHT OT TOKA WJIN NPUJIOKEHHOT0 HANPSIKEHUSI, TO TAKOM
3JIEMEHT Ha3bIBAETCSH:
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aKTUBHBIM JIUHEWHBIM

+HeMHEeNHBIM

IaCCUBHBIM

IIpu mociienoBaTeIbHOM COCJMHEHHUH ABYX HEJIMHEHBIX 3JIEMEHTOB BEPHO BbIPa:KeHHeE:

R(D I R(D

% _q
U2(d) Ui(d)

u

u
Ry(1)
U=U(I)-Uy(2)
g
Ri(7)

LU=U(1)+U,(0)

=

MeTtoauka npoBeaeHHs TEKYIEro KOHTPOJIsI

[TapameTpsl MeTOAMKH 3HaueHue napameTpa
[Ipenen NIUTENTEHOCTHA BCETO KOHTPOJIS 20 MUHYT
[TocnenoBarenbHOCTh BEIOOPA TECTOBBIX 3a/1aHUN CnyyaitHas
[IpennaraemMoe KOJIMYECTBO TECTOBBIX 3aJaHUI 10

Kpurepun oneHku:

5 6anjgoB - OIEHKA «OTIMYHO» BBICTABISCTCS CTYACHTY, KOTOPBIM MPAaBUIBHO BBITOIHIII
90100% TecTOBBIX 3aIaHMIA.

4 0aJIIOB - OIICHKA «XOPOIIO» BBICTABISCTCS CTYACHTY, KOTOPBIH MPAaBHIBHO BBITOTHIII
70-80% TeCTOBBIX 3aJaHUM.

3 0anna - OIIEHKA «YyJOBJIETBOPUTEIHHO» BBICTABISETCS CTYAEHTY, KOTOPBIM MPaBUIBHO
BBITOIHUIT 50-60% TECTOBBIX 3aTaHUN.

OrneHka «HEYAOBIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIN MPaBUIBHO BBIMOTHUI
MeHnee 50% TecTOBEIX 3aJaHui, OaIbl HE BRICTABIISIOTCS.

Pazgen Ne2 «Juekrpuyeckne nenu 0JHO(PA3HOro NEPeMEHHOr0 TOKA

KonTposmmpyemble komnereHunu (3Hanus, ymenusi): OK-
1;2, TIK - 2.1; V1; V3. 31; 33, JIP-18

Bomnpocsl 111 NHCEMEHHOI0 ONpoca:
1. BenuuwuHsl, XapaKTEpU3YIOIIIeE CHHYCOMJAIIbHO  H3MEHSIOIYIOCSI byHKIHIO.
Onpenenenue aMILUTUTYbI, IEPUO/IA, YACTOTHI, (pa3bl, HAYATLHOU (ha3bl.
2. CpenHee u AEUCTBYIOLIEE 3HAYEHUS CHHYCOUAAIbHON BETNYMHBI .
3.CuHyconanbHblii TOK, €ro KOMIUIEKCHOE H300pakeHHe, KOMIUIEKCHOE JeicTByroIee
S3HAYCHUSA TOKA U HAIIPSKCHUA. BeKTOpHLIe JAuarpaMMabl.
4. CuHyconJanbHbI TOK B PE3UCTHMBHOM 3JIEMEHTE, 3akOH OMma, BEKTOpHas JMarpaMma,
MI'HOBCHHAs U aKTUBHAas MOITHOCTB.

5. CuHycouJanbHbIi TOK B MHAYKTUBHOCTH, 3akoH OMa, BEKTOpHas JIuarpamma,
MIHOBEHHAs U PEAKTUBHAS MOLIHOCTD.
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6. CunyconganbHbIi TOK B €MKOCTH, 3aKOH Oma, BEKTOpHas AuarpamMma, MIHOBEHHAs U
pEaKTUBHAs MOIIHOCTb.

7. Cunycouganbhbiii Tok B RL-tieru 3akon OMa, KOMIUIEKCHOE COMPOTHBIICHUE, BEKTOPHAsS
Jyarpamma, MrHOBEHHAsl, aKTUBHAs U PEaKTUBHAsI MOILIHOCTH.

8. CunycounanpHblii TOK B mnapawienbHoi RC-menu, 3akon Owma, KOMIUIEKCHAs
IIPOBOAMMOCTh, BEKTOpHAs AMarpaMMa, MTHOBEHHAs!, aKTUBHAs U PEaKTHBHAs MOILIHOCTH

9. Cunycoupanbnbiii Tok B nenu R L C, 3akon Oma B KOMIUIEKCHON (hopme, KOMIUIEKCHOE
COIPOTUBIICHUE, BEKTOPHAs 1MarpaMMa, MTHOBEHHAs!, aKTUBHAs U pEaKTUBHAsI MOIIIHOCTH.

10. CunycouaanpHBIM TOK B LENU C NapaulelbHbIM coeauHenueMm R, L, C, xomiiekcHas
IIPOBOAMMOCTh, BEKTOpHAs AMarpaMma.

11.  JIBe cxeMmbl 3aMEIIECHHS MACCHUBHOIO JBYXIIOJKOCHUKA B LEMSIX CUHYCOMJAIBHOTO TOKAa,
KOMIUIEKCHOE COIIPOTUBJIEHHE U KOMIUIEKCHAs IPOBOJUMOCTh, ainredpanueckas M I0Ka3aTeabHas
dbopma uXx 3amucu.

12.  KoMIuleKCHBIM METOJ pacyeTa LeNel CHHYCOMJaIbHOro Toka. Ha kakom ocHOBaHMM Bce
METO/Ibl pacueTa Lenen MOCTOSIHHOTO TOKA IPUMEHUMBI K LEMSIM CUHYCOUIAIbHOIO TOKa?

13.  JlaiiTe ompeneneHue BEKTOPHOW M Tomorpaduueckoi nuarpamMam. Kak ompenenutsb
HaANPSDKEHUE MEXKY IBYMS TOYKAMU CXEMBI 110 Tororpaduieckoi guarpamme?

14.  Owusmnueckas MHTEPIPETALUs aKTHBHOM, PEaKTHMBHOM M MOJHOW MomHocTH: P, Q, S.
EanHunel ux u3MepeHus.

15.  BpIpa3uTe KOMIUIEKCHYIO MOIITHOCTh S Yepe3 KOMILIEKCHI HAIIPSKEHUS U TOKA.
Cdopmynupyiite TeopeMy 0 OallaHCe aKTUBHBIX M PEAKTUBHBIX MOIIIHOCTEH.

16.  YcnoBue U 0COOCHHOCTH pexXHMa pEe30HaHCa HAMPSHKEHUN ABYXIOMIOCHUKA.

17.  VYcnoBue U OCOOCHHOCTM pEXHMMa pe30HAaHCAa TOKOB. YaCTOTHBIE XapaKTEPUCTUKU
NapaJJIEIbHOTO KOHTYpA.

18. KosdduimeHt MOIMIHOCTH U TTyTH €TI0 MOBBIIICHHUS.

19.  Kakoil go/mkHa ObITh B3ATa Harpyska, NpUCOEAMHsAEMas K aKTUBHOMY JBYXIOJIIOCHHKY,
YTOOBI B HEH BBIJIENSUIACh MaKCUMallbHasi MOIIIHOCTh?

W3 TecToBBIX 3a/1aHKi (hopMuUpyeTcs 5 BapUaHTOB 3aJaHUi 10 3 BOMpPOca B KAXKIOM.

Kpurepun ouenku:

5 0aJlJIOB - BBICTABIISIETCS CTYAEHTY, KOTOPBIM MPAaBUJIBHO BBIMOJHUI BCE MOCTaBICHHbBIE
BOIPOCHI, IOTHYECKU U CTPOMHO M3J1araeT yuyeOHbI MaTepua, yMeeT MPOU3BOAUTh MOA00P JIEMEHTOB
ANEKTPUYECKUX LENEed W DIIEKTPOHHBIX CXEM, 3HAeT METOJAbl pacdyeTa M W3MEpPEHUs OCHOBHBIX
[1apaMeTPOB JJIEKTPUYECKUX, MATHUTHBIX U JJIEKTPOHHBIX LIECTICH.

4 Oasa - BBICTABISIETCS CTYACHTY, KOTOPBIA II0 CYHIECTBY OTBE€YAET HA IIOCTABJICHHBIC
BONPOCHI, C HEOONBIIMMU TOTPEIIHOCTAMU TNPUBOJUT (HOPMYIUPOBKH ONpEAETICHUNA, B OTBETE
JoITycKaeT HeOobIIre MpoOeibl, HE HCKaXKAIOIUeE ero COJepKAHMUS.

3 0ania - BBICTABIIETCS CTYAEHTY, KOTOPBIM HE COBCEM TBEPJO BJIAJCET MAaTepHUaJIOM, IPHU
OTBETaX JOIyCKAaeT MaJOCYILECTBEHHbIE MTOTPELIHOCTH, UCKAXKEHUS JIOTUYECKOHN IIOCIIEI0BATEIbHOCTH,
HETOYHYIO apTyMEHTAIUI0 TEOPETHUECKHUX MTOJOKEHUN.

2 fajula - BBICTAaBISIETCS CTYNEHTY, KOTOpbIM cina0o BlazeeT MaTepualioM, HpU OTBETax
JIOIYCKAET CYIIECTBEHHbIE TOTPENTHOCTH APTYMEHTAIIMN TEOPETUUECKUX OJT0KEHUI.

1 6amn - BBICTAaBISETCA CTYACHTY, KOTOPBIM MMeeT oOliee MpeCTaBiIeHHe O Marepuaie, Ipu
OTBETaX JIOIYCKAET HETOYHYIO apIyMEHTAIMIO TEOPETUUECKUX TOJIOKEHUH.
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JlaGoparopHasi pabdora
Tema: OnpenesieHne NapaMeTpPoOB KaTYIIKH HHAYKTHBHOCTH
(BpeMs ITpoBeIeHUs 3aHATUS — 3 Yaca)

Llenv 3anamus: SKCTIEPUMEHTATILHOE OIPE/IeIIEHUEe aKTUBHOTO COTIPOTUBIICHUS M HHIYKTUBHOCTH
KaTYIIKH.

Ilopsadok evinonenus pabomol
1. CocTaBUTh CXEMBbI JUIsSl UCCIEAOBAHUS KAaTYIIKU WHIYKTUBHOCTH HA MMOCTOSSHHOM UM MIEPEMEHHOM TOKE
METOZIOM  aMmIlepMeTpa-BOJIbTMETpAa. B cxemMe HEoOX0IuMO MperycMOTpeTh  J1abopaTOPHBIH
aBroTpanchopmarop (JIATP). 2. CoOparb Ha J1a0OpaTOPHOM CTEHJAE SJIEKTPUUYECKYIO CXEMY JUIs
UCCIICIOBAaHUS KAaTyIIKA HWHAYKTHBHOCTH HAa IIOCTOSIHHOM Toke. Ilocie mpoBepkH —CXEMbl
npernojaBaTesieM BKIIOUUTh €€ B CEeTh U, W3MEHssl HalpssKeHUE IMPHU MOMOIIM aBTOTpaHchopMaropa
JIATP, cusatpb 5-6 3HaUEHMI TOKa M HANPSDKEHUS Ha Karyiike. JlanHble 3aHecTH B Tabauiy. Onpenenurs
OMMYECKOE COMPOTUBJICHUE KaTyIIKH R.

Buumanue! He nodasame na kamywxy cuny moka ceviuie 3 A 60 usbesicanue 8bixooa ee uz Cmposi.
Tabnuya. Pezynomamul ucciedo8anus KAamyuxku UHOYKMUSHOCMU HA NOCMOSHHOM MOKe

[TapameTrpsl 3HaYCHUS
U,B
I, A
R, Om
3. [ToBTOPUTH MYHKT 2 ISl UCCICAOBAHMS KATYIIKA WHIYKTHBHOCTH Ha mepeMeHHOM Toke. [Tocie

IPOBEPKHU CXEMbI MpenojaBaTeieM BKIIOYUTh €€ B CeTh M CHATh 5-6 3HAUEHUIl TOKa W HAINpPSHKEHUS
AQHAJIOTUYHO TIPEIBINYIIEMY ONbITY. JlaHHBIC 3aHECTH B TaONMIly. BBIUMCINTH MMOJIHOE CONPOTUBIICHUE
KaTymku, OM:
U
Z0__.
I

Ta@mua. P€3y]lbmambl uccneo008anus KamywKu qumeugHocmu HA NepemMerHoOM niokKe

N3mepeno Beruucneno
U,B I, A Z, Om XL, Om L, cos [
4, BreraucianTs HHIAYKTHBHOC COIIPOTUBJICHUEC KaTylIKHn Xl_ Ha OCHOBE TPEYroJbHUKA

conpotusiienui (puc. 3.1), Om:

X, oVZRg 2.

Z

R

Puc. 3.1. Tpeyeonvnux conpomuénenut
5. BeluncanTe UHAYKTUBHOCTD KaTylIKH, [ H:

XL.
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L[
200f
6. Ilo pesympraTaM OJIHOTO U3 OIBITOB IOCTPOUTH TPEYrOJIbHUK COMPOTHBICHUH.
Cooeporcanue omuema
1. ITaciopTHbIE 1aHHBIE TPUOOPOB U OOOPYIOBAHUS, UCIIONIB3YyEMbIX B paboTe.
2. [IpyHIMNIHATIBHBIE AJIEKTPUUECKUE CXEMbI UCCIEAOBAaHUS KAaTYIIKU MHIYKTUBHOCTH HA MIOCTOSSHHOM U
MEPEMEHHOM TOKE.
3. Tabmu1el ¢ pe3yabTaTaMi U3MEPEHHBIX U BBIYUCIICHHBIX 3HAYCHHA.
4. TpeyroiabHUK CONTPOTUBIICHUM.

KouTpoJibHbIe BOnpochl

1. Kak ompenensieTcst CONpOTUBICHUE KATYIIKH UHIYKTUBHOCTH?

2. Kaxk onpezeinsercs IOJHOE CONPOTUBIIEHNE KAaTyIIKU HHIYKTUBHOCTHU?

3. Kak onpenensercs UHAYKTUBHOE CONIPOTUBIICHUE KATYIIIKU MHAYKTUBHOCTH?

4. Yto mpou3oiier ¢ yriaoMm casura (a3 Mexay HalpsDKeHHEM M TOKOM B KaTyIIKe, €CIU
YBEJIIMYUTH YaCTOTY TOKA, yIATUTh U3 KATYLIKU CEPJCYHUK?

5. OObscHUTE Ha3HAUEHUE MarHUTONPOBO/IA B KATYIIIKE HHAYKTUBHOCTH.

6. IloscHuTe BIMSIHME MAarHUTONIPOBO/A HA 3HAYEHHE WHIYKTUBHOCTHU B KaTYIIIKE.

7. Kak m3MeHHTCS BeIWYMHA TOKA B KaTylIKC¢ MHAYKTHUBHOCTU IIpU IMUTAHUHU €€ OT CCTHU
MOCTOSTHHOTO TOKAa M OT CETH MEPEMEHHOT0 TOKa OJHOM U TOH K€ BEeIHMUMHBI HAMIPSHKEHUS?

8. Ilouemy MarHUTONPOBOJ KaTylIEK MHAYKTUBHOCTH, pabOTAaIOIIMX B LIEMSIX NEPEMEHHOTO
TOKa, U3TOTaBJINBACTCS U3 JIUCTOBON AIIEKTPOTEXHUUECKOHN CTanu?

9. U3o0pa3uTe KpUBYIO TIepeMarHMYMBaHUS (EppOMArHUTHOTO Marepuana (meTis
TUCTEpe3nca) U YKaKUTE €€ XapaKTepHbIE TOUKH.

10.KakoBbl XapakTepHbl€ HEUCIPABHOCTH KATYLIKW HWHIYKTUBHOCTU C (€ppOMArHUTHBIM
CepICUYHUKOM?

11.TIpuBenuTe METOBI MOMCKA PA3JIMYHBIX HEUCIIPABHOCTEN KAaTylIEK WHIYKTUBHOCTH.

12.Karymky WHAYKTUBHOCTH C (DEppPOMArHUTHBIM CEPICYHUKOM BKIIOUWIH  TOJ
HanpspkeHue. Yepes HeKoTopoe BpeMst U3 Hee noiel AbiM. [IpuBennTe BO3MOKHBIE IPUYHHBI.

13.00bsicHUTE, TIOYEMY WHJIyKTUBHOCTb KAaTyLIKH c

(1)€pp0Mal"HI/ITHI>IM CCPACYHHUKOM YMCHBIIACTCS IPHU YBCIIMYCHUHN TOKA.

14.TlpuBeauTe NpPUMEPHl YCTPOMCTB C KAaTyIIKAaMH HWHAYKTUBHOCTH M OOBSICHUTH HX

Ha3HAYCHHE.

15.11puBeaute HopMyibl, KOTOPbIE CBA3BIBAIOT MAarHUTHYIO MHIYKIUIO U HaNpsKEHHOCTh
MarHMTHOTO MOJs B BaKyyMe M B (heppOMarHuTHOM Mmarepuaie. Ha3BaTh eIMHHUIIBI U3MEpPEHUs U
O00BSACHUTH PUINYECKUI CMBICIT BEJTHYHH.

16.Kak BBISIBUTH HEHCIIPABHOCTh KATYIIKU 3a)KUTaHUs aBTOMOOMIIS?

B koHue 3aHATHS mpenojaBaTeNb IyTEM YCTHOTO OIpoca IPOBEPSET YCBOEHUE 3HaHUM
CTYAECHTaMH I10 BOIIpocaMm Julsi caMonpoBepKu. OQopMIIeHHbIE OTUYETHI IPOBEPSIOTCS U MOAMUCHIBAIOTCS
IPENoIaBaTeeM.

Kpurepum oueHku:

5 0annoB BBICTABISETCS CTYAEHTY, KOTOpBIH NPUHHMAET aKTHUBHOE Y4YacTHE B BBINOJHEHUU
paboThl, MPaBWJIBHO M aKKypaTHO O(QOPMIISET OTYET, MPAaBMJIBHO OTBEYAET HA BCE MOCTaBJIEHHBIE
BONPOCHI, yMEET IOJb30BaThCi  JJIEKTPOU3MEPHUTEIbHBIMU  NPUOOpaMH, BIAJAECET METOAAMHU
AIEKTPUYECKUX U3MEPEHHUIA.
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4 0aji1a BBICTABIIACTCSA CTYAEHTY, KOTOPBIM NPUHMMAET AKTMBHOE YYaCTHE B BBIOJIHECHHUU
paboThI, MPaBUIBLHO U aKKypaTHO O(OPMIISIET OTUET: MPH OTBETE HA OCTABJICHHBIE BOMPOCHI JIOMYCKAeT
HE3HAYUTEIIbHbIE HETOYHOCTH, HE UCKa)KAIOILNE €TI0 COACPKAHUS.

3 0asna BBICTABISETCA CTYIEHTY, KOTOPbIM NPUHUMAET HE OYEHb AKTHUBHOE Y4YacTHE B
BBIIIOJIHEHUM pabOThl, NPAaBUIBHO M aKKypaTHO OQOpMIIeT OTYeT, IIPU OTBETE€ Ha IIOCTABJICHHBIE
BOIIPOCHI JOITyCKAeT HETOYHOCTH.

2 0aju1a BBICTABISETCA CTYJEHTY, KOTOPBIM NAacCMBHO OTHOCHUTCS K BBIIOJIHEHUIO paloOThI,
NPaBUIBHO 0(OPMIIET OTYET, IPH OTBETE HA IMOCTABJICHHBIC BOIIPOCHI UCTIBITHIBACT 3aTPYIHECHUS.

JlabopaTopnasi paGora
Tema: UccienoBanne Hepa3BeTBJIEHHON JIEKTPUYECKO HeNu
(Bpems mpoBeIeHHS 3aHATHS — 3 Jaca)

Hejlb 3aHAmuA. MPOBEPKa OCHOBHBIX MOJ0XKECHU I J1 Oe1 IICPEeMEHHOI'oO TOKa, conepmameﬁ
AKTUBHOC W PCAKTHBHOC COIIPOTHUBIICHUS. I/ICCJIGIIOBaHI/Ie CXCMbl KaK MOJACIM JIMHHUU 1ICpcaadyu
MNEPEMCHHOTO TOKA, BBISICHCHUC 3dBUCUMOCTH ITOTCPU HAIIPSANKCHUS OT BEJIMUUHBI HAI'PY3KH.

Ilopsook evinonnenuss pabomuol

1. CoOpaTh 53JEKTPUYECKYIO L€l COIJacHO pPHUCYHKY. JlIsi u3MepeHus HampsKeHHs
npexycMoTpeTh aBa BosibT™MeTpa Ha 300 u 60 B co cBoboaHbIMu KoHLaMu. [IuTanue snekTpuyeckoi
LEeNM OCYILECTBIATh OT PEryJupyeMoro HCTOYHHMKA IUTaHUA CHHYCOMAAJIBHOIO HAIPSKEHMS,
pacIoIOKEHHOTO Ha TMaHEeNW HCTOYHMKA MUTaHWs CTeHnaa (J1abopaTopHBIH aBTOTpaHchopmaTrop —
JIATP). Ilepen BkItOUEHHEM HEOOXOUMO yOEAUTHCS, YTO PydKa peryisiTopa HallpspKEHUs] HAXOJUTCS B
KpalHEM JIEBOM IOJIOKEHUH.

JIATP

(e,

220 B §‘_

Puc. 4.3. Inekmpuyeckas cxema uccaedo8aHuUs

Hepa36em6ﬂeHHoﬁ 3]l€Kmpl/l’~l€CKOl/vl yenu

2. Ilocne mpoBepku IpenoaaBaTeleM CXEMbl BKIIOYUTH €€ I10J HalpsyKeHUE. Y CTAaHOBUTH
JIATPom Bennuuny Hanpsbxenus 120:130 B.
3. N3meHsis eMKOCTh KOHJIEHCATOPHOW OaTapeu, MPOU3BECTH H3MEPEHUS HEOOXOIMMBIX

Beln4uH (4:5 onbIToB). Pe3ynbTaThl n3MepeHHil 3aHeCTH B TaOIUILY.

Tabnuya. Pezynomamul uccieoosanus HepazeemeienHoll 21eKmpuiecKko yenu

N3mepeno Brruucneno
C, U B UR, Ul_, UC, I, P, R, RL1 ZL! Zl XCI XLI D
MKD ' B B B| A | Br OMm|OM | Om | OM | OMm | OM cos
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Boruncnenue napameTpoB ey MPOU3BOAUTE MO (HOpMyIaMm:

v Z, 0gr UR. RO ORL P2:
Z ] : R [ :
X ovz:aoR’; | |
L UL 0 IXL; cosI0] __P;
Ul
X, [ 2xfL; XC [ 1
2nfC

4. [To moay4YeHHBIM JAaHHBIM MTOCTPOUTH BEKTOPHBIC AHarpaMMbl s Tpex cirydaeB XL [1 Xc;
XL = Xc; XL O Xe.

Cooepoicanue omuema
1. [TaciopTHBIE AaHHBIE TPUOOPOB U 0OOPYIOBAHUS, UCIIOIB3YEMBIX B padoTe.
2. [IpuHIMNMANIbHAS SJIEKTPUYECKASI CXEMA UCCIEA0BaHUS.
3. Tabnuna ¢ pe3ysibTaTaMu U3MEPCHHBIX U BHIUMCIICHHBIX 3HAUCHUH.
4. BexTopHbIe qUarpamMmbl (TPEYroJbHUKH HAMIPSHKEHUN ).

KOHTpOJIbeIe BOIIPOCHI

1. S3ammmute dhopmybel mist pacuera R, Ry, L, Z, C, [, cos [J, ecinu M3BECTHBI MOKA3aHHUSI
amIrepMeTpa, BOJIbTMETpa, BaTTMETPA.

2. N300pa3ute BekTopHyro aumarpammy nemu ¢ R, L, C smementamu npu pe3oHaHCe
HanpsHKEHUH.

3. 3anumute 3aBucuMoctu Mexny R, Xi, Xc, UL, Uc, €0S [] mpu pe3oHaHCe HAPsHKEHUH.

4, Moxet i1 ObITh BeJIMYMHA HAINPSDKEHHUS] HA MHAYKTUBHOCTH, aKTUBHOM CONPOTHUBIICHUH,

€MKOCTU OOJbIIIE BEJIMYMHBI THUTAIONIETO HAMNpsOKeHHs? 3aKiIIOYeHHe 110 JIAaHHOMY  BOIIPOCY
MOATBEPIUTH IPUMEPOM.

5. N3o0pazute TpeyronbHUKH HANPSHKEHUN, COMPOTUBIICHUN U MOIITHOCTEH [t 1ienu ¢ R, L,
C snementamu. Hanmummmre 3aBUCUMOCTH M@Ky BETUYMHAMH M TIPUBECTU MIPUMEPHI UX MPAKTUYECKOTO

MPUMEHEHHUS.

6. B uem 3akitouaercs siBI€HUE PE30HAHCA, U ITPU KaKUX YCIOBUSAX OHO BO3HHUKAeT?

7. Kakyro omacHOCTb MpEACTaBISET PE30HAHC HANPSIKEHUN I AJIEKTPOTEXHUYECKUX
YCTPOMCTB?

8. H3MeHeHneM KakuMX MapaMeTpoB JJIEKTPUYECKOW IENMM MOYKHO IIOJIYYHUTh PE30HAHC
HaIpsKeHus?

9. C nomo1rpio Kakux NpubOpoB U MO KaKOMY NMPU3HAKY MOXKHO CYJHUTh O BO3HUKHOBEHUH

pEe30HaHCa HAMPSHKEHUN B SJIEKTPUUYECKON 1enu?

10. IlpuBenure aHanu3 TMOCTPOCHHBIX BEKTOPHBIX JUarpaMM JO0 M TOCI€ pe30oHaHca
HanpsDKEHUH W JaTh OOBSCHEHHE, B KAaKOM cllyyae HamnpsbKeHUE Olepekaroniee, a B KakKoM —
orcrarouiee?

11. K dyeMmy OpUBOIUT HU3MEHEHUE AKTUBHOTO COIMPOTHUBIEHUS AJIEKTPUUYECKOW LEMU MpU
pEe30HaHCE HAIPSKEHUI ?

12.  CoxpaHuTcs M pE30HAHC HANPSHKEHUM, €Clu HW3MEHHUTb BEJIMYMHY HaIpPSHKEHUS
nuTarolen cetu?

13, MOXHO 7 MOJyYUTh PE30HAHC HAMPSIKEHUH MyTeM N3MEHEHHUS IapaMeTpOB MUTAIOIIETO
HanpspKeHus?
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14.  TlpuBemute NOpUMEPHl ANEKTPOTEXHUUYECKUX U BJIEKTPOHHBIX YCTPOWCTB, B KOTOPBIX
UCIIOJIB3YETCS SIBJICHUE PE30HAHCA HANIPSIKEHUSL.

B xonue 3aHsATHA npenoaaBarCyib IMyTEM YCTHOI'O OIIpocCa IPOBEPACT YCBOCHUC 3HAHUM
CTyACHTAaMHU I10 BOIIPOCaM IJid CaMOIIPOBCPKHU. OCI)OpMJIeHHLIe OTUYCTBI IPOBCPAIOTCA U NTOAIIHMCBIBAKOTCA
mpenoaaBaTciICM.

Kpurepun ouneHku:

5 0ayuI0B BBICTABISETCS CTYAEHTY, KOTOpBIM NPUHHUMAET AKTHMBHOE Y4YacTHE B BBINOJIHEHUU
paboThl, MPaBWIBHO M aKKypaTHO O(QOpMIISeT OTYET, IPaBUIbHO OTBEYAET HA BCE IIOCTaBJICHHBIE
BOMPOCHI, YMEET IOJb30BaThCA  OJICKTPOU3MEPHUTEIbHBIMH  NPUOOpAaMH, BIAJACET METOAAMHU
JNEKTPUYECKUX U3MEPEHUN.

4 0ania BBICTABIISECTCSA CTYAEHTY, KOTOPBIM NMPUHMMAET AKTHUBHOE YYacTHUE B BBINOJIHEHUU
paboThl, IPABUIBHO U aKKypaTHO O(QOPMIISIET OTUET: PH OTBETE Ha MOCTaBJIEHHBIE BOIIPOCHI JIOITYyCKAET
HE3HAYUTEJIbHBIE HETOYHOCTH, HE HCKaXKaIOLUeE €r0 CONepKaHU.

3 0Oasna BBICTABIAECTCA CTYIEHTY, KOTOPBIM INPUHUMAET HE OYEHb AKTHMBHOE Y4YacTHE B
BBIMIOJTHEHUHM PAa0OThI, MPAaBUJIBHO M AKKypaTHO O(OpMIISET OTYET, MPU OTBETE Ha IOCTaBJICHHbIE
BOIIPOCHI JOITYCKAE€T HETOYHOCTH.

2 0as11a BBICTABISIETCS CTYACHTY, KOTOPbII MAaCCUBHO OTHOCUTCS K BBIMOJHEHUIO pPaboTHl,
NPaBUWIBHO 0(OPMIISET OTYET, IPH OTBETE HA IMOCTABJICHHBIC BOIIPOCHI UCTIBITHIBACT 3aTPYIHCHUS.

JlaGopaTopHas padora
Tema: Komnencanusi peakTHBHOM MOIIHOCTH
(BpeMs MpoBeIeHUs 3aHATHS — 3 Yaca)

Lenv 3anamus: 03HAKOMJIEHHE C METOJIOM HOBBIIIEHUS KO3()(PUIUEHTA MOIIIHOCTH HJIEKTPUUYECKON
LenM MyTeM BKIIOYEHHs KOHJIEHCATOPOB MapajyieNIbHO ¢ Harpys3koil. BwisBienue sddexruBHOCTH
MOBBILICHUS KO3()PUIIMEHTa MOIITHOCTH.

Ilopsiook evinonnenus pabomoi

1. CoOpaTb »dIEKTPUYECKYIO LEMb COIMJIACHO pucyHKe. [l u3MepeHHs HampsbKeHUs
IPEIyCMOTPETh MHOTOIPENIENbHBIM BOJIBTMETP €O CBOOOJHBIMM KOHLIaMH. B cxeme Karymika
(compoTtuBneHnss Rk u Xk) MMHUTHpyeT Harpy3ky, a pe3uctop (compoTuBieHue Rj) — nuHHIO.
N3mepeHne Kak AaKTUBHOW, TaK M PEAKTHMBHOM MOLIHOCTH IPOU3BOAUTCSA TPU TOMOIIHM OJHOTO
BaTTMETPA, a MEPEKIIIOYEHUE €r0 C PEeKUMa Ha PEXKHUM OCYIIECTBIISETCS MIPU MOMOIIH NEePEKIIouaTes S

(aKTI/IBHaH MOIIHOCTBH — ITOJIOKCHUC Pu PCaKTUBHAA — MMOJIOKCHUC Q)

A
e,

0=
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Puc. 5.2. Dnexmpuueckas cxema uccnedosanusn yenu
0/1 KOMNEeHCayuy peakmugHot MowHocmu2. M3meHss eMKocmy KOHOeHCcamopa om Hyas (KOHOeHcamop
He 8KII0YeH) 00 3HaYeHUs, npu Komopom emxocmuwiti mok lc 6 1,6.:2 paza bonvute moxa kamywxu lk,
npocieoums 3a UsMeHeHUAMU NOKa3anull npubopos. Ommemums HaAcmynjienue pe3oHaHca MmoKos
(nonnoll KoMneHcayuy peaKkmueHo MOWHOCMU), NPU SMOM 8AMMMEMP, GKIIIOUEHHBIU HA PENCUM
u3MepenUs peakmueHoL MOUWHOCMU, NOKA3bI8AEN, YO U3 Cemu peaKxmueHdas MOUHOCMb He
nompebnsemcs (e2o nokasauue pasHo Hyno). Pe3ynbrarel 3aMepoB (4:5 Touek) 3anucaTh B
TaOIHIy.
Tabauya. Pe3ynbmamul uccie0o8anusi KOMNEHCayuu peakmueHol MOUHOCMU

N3mepeno Brruncieno
C, U, Q, | Qc, 0P, | Ui
vk Ui, B|U2, B B I, Al lk, Al lc, A|P, Bt BAp| BAp cos [ Br %
3 BbluncnuTh peakTHBHYIO MOIIHOCTh BKJIIOUEHHOW OaTapen koHzaeHcaTopoB Qc,

K03 UIMEeHT MOITHOCTH COS [, morepu MomtHocTd B pesuctope Ry — [P, KIIJ[ muaum [17. Pacuer
MPOU3BOIUTH 1O HOpMyJIaM:

QCulz2C, cost o —P1,
Ulll

0 0OP IR pum 0 0PV,
PPP10O2.
N/ S
P1 P1
4 [TocTpouTh BEKTOpPHBIE TUArpaMMbl (TPEYTOJIBHHKU TOKOB) IS TpeX CIy4aeB: MpuU
OTKJIIOUEHHON KOHJIEHCATOPHOM OaTapee; MpH MOJHON KOMIIeHcaluu peaktuBHoU MourHocTH (lk = Ic,
Q=0, cos [J=1); mpu mnepexommeHcauuu (MOIUIHOCTh KOHICHCATOPOB MIPEBBIINIAET WHIYKTHBHYIO
MOIITHOCTh HAarpy3Kd M B CETh OTJAETCS €eMKOCTHasi MOITHOCTH). [IpuMep TpeyroapHHUKa TOKOB TTOKa3aH

Ha pPUCYHKE.
U

\ 4

Puc. Ilpumep éexkmopHou ouazpammsl mokog

Cooeporcanue omuema
1. [TacnopTHbIe JaHHbBIE TPUOOPOB U 0OOPYIOBAHUS, UCIIOIB3YEMBIX B paboTe.
2. [IpyHnMnuanpHas 3JeKTpUUecKasi cxema HCCie10BaHus.
3. Tabnuua c pe3yabTaTaMi U3MEPEHHBIX M BHIYMCIEHHBIX 3HAUYCHUH.
4. BekTopHbIEe JUarpamMmbl (TPEYTrOJIbHUKH TOKOB).
KoHnTposbHbIe BONpochI
1. Kakue npu4ynHbI BHI3BIBAIOT YMEHBIIEHNE KO3 (UIIMEHTa MOIIIHOCTH ?
2. Jis KakoW LenM YBEIMYUBAKOT KOX(PQPUIMEHT MOIIHOCTH B 3JIEKTPHUUYECKUX
Hemnsax?
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3. Yto Takoe pe30HaHC TOKOB?

4. Kax u3MepstoT akTUBHYIO M pEaKTUBHYIO MOILIHOCTH ?

5. [Touemy majeHue HapPsKEHUS B JIMHUU 3aBUCUT OT KO03((HUIIMEHTa MOIIIHOCTH ?

6. [losicaute Ha mpumepe, Kak 3aBUCUT BEJIIMYMHA IOJHOM MOIIHOCTH MCTOYHUKOB
JIEKTPOIHEPI U OT KO3(P(PUIIMEHTA MOIIIHOCTH IOTPEOUTENS.

7. OOBsCHHTE, YTO TOHUMAIOT TIOJT AKTUBHOM, PEAKTHBHOW M MOJIHON MOIIHOCTSIMH,
U TI0Ka3aTh, 110 KaKUM (opMyJiaM OHU PaCCUUTHIBAKOTCS.

8. Hanummre ¢opMynsl ansi pacdera CONPOTHUBICHHS, TOKOB, HAIPSDKEHHH,
MOILHOCTEH JUIsl CXEMBI UCCIIEJOBAHUM.

9. [IpuBenure cnocoObl yBenmuueHus: Kod3(duimeHTa MOITHOCTH €CTECTBEHHBIM

IyTeM.
10.  TlosicHUTE C MCIIOJIb30BAaHHEM BEKTOPHBIX TUArpaMM, KakK 3aBUCHUT KOI(PQPHUIIHEHT
MOIITHOCTH NTOTPEOUTEIIS OT BEJIMYMHBI aKTUBHOM (PEaKTUBHOMN) COCTABIISIOIIEH TOKA HATPY3KH.
11. B osnekrpuueckod nenu (cM. puc. 5.2) NpPOU3BENM MOJHYIO KOMIIEHCAIUIO
peakTUBHON MomHocTH. Ha OocHOBaHMM NOKa3aHHMN KakuX MPUOOPOB MOXKHO CHENaTh TakKoe
3akmoyeHne? OOBSICHUTD TPU MIOMOIIH BEKTOPHBIX TUArpaMM U ¢ (PU3NIECKON TOUKH 3PEHHS.

B koHile 3aHATHS mpenojaBaTeNb IyTEM YCTHOTO OIpOca IPOBEPSET YCBOGHUE 3HAHUM
CTYJICHTaMH TI0 BOIIpOcaM Jijisi camorpoBepku. OPOpMIICHHBIC OTYETHI TIPOBEPSIFOTCS U TIOIITUCHIBAFOTCS
IpernoaaBaTenemM.

Kpurepun oneHku:

5 0aJ1710B BBICTABIIAECTCS CTYJIEHTY, KOTOPBIM IPUHUMAET AKTUBHOE YYacTHE B BBIIIOJHEHUU
paboThI, IPaBUIBHO M aKKYPAaTHO O(OPMIISET OTUET, MPABUIHHO OTBEYACT HA BCE MMOCTABJICHHBIC
BOIIPOCHI, YMEET MOJIb30BaThCS 3JIEKTPOU3MEPUTENbHBIMU  NpubOpamMu, BIAJEET

METOJIaMU IEKTPUUECKUX U3MEPEHUN.

4 0anja BBICTABISAETCS CTYAEHTY, KOTOPBIM MPUHUMAET AKTHUBHOE YYacTHE B BBINOJIHEHUU

paboThI, MPABUIBLHO U aKKypaTHO O(OPMIISIET OTUET: NPH OTBETE HA MOCTABJICHHBIE BOIIPOCHI JOMYCKAET
HE3HAYUTEIJIbHBIE HETOYHOCTH, HE HCKAXKAIOIUE €ro COACPKAHUSA.

3 0Oanna BBICTABIAETCA CTYIEHTY, KOTOPBIM NPUHUMAET HE OYEHb AKTHUBHOE YYacTHE B
BBIMIOJTHEHUHM Pa0OThI, MPAaBUIBHO M AaKKypaTHO O(QOpMIISieT OTYeT, IPU OTBETE Ha IOCTaBJICHHBIE
BOIIPOCHI JOITYCKA€T HETOYHOCTH.

2 0anja BBICTABIAETCA CTYAEHTY, KOTOPBIH MAaCCUBHO OTHOCHUTCS K BBIIIOJIHEHUIO padOTHI,
NPaBUIBHO 0(OPMIISET OTYET, IPH OTBETE Ha IMOCTABJIEHHBIE BONPOCH! UCTIBITHIBACT 3aTPYIHEHUS.

DoHJ TECTOBLIX 32IaHUM I TEKYLIEro KOHTPOJIs 3HAHUH 110 TeMe:

Buvibepume ooun eéapuanm omeema.
YriioBasi 4acToTa W onpeaessieTcsi B COOTBETCTBHH € BbIPaKeHHEM:
w=2fT
w=1/T
+w =2p f
w=2pT
MrHoBeHHOe 3HaYeHne 0HO(A3ZHOr0 CHHYCONIAIbHOTO TOKA i(t) 3anuchIiBaeTcsi:
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+ 1@) =1 sin(wt + y)
i¢)=I (aX+y)
i€)=U(t+y;) u(t)=U, sin(at + y,)

i) =U_sin(t + w) MEKIY HANPSZKEHHeM H TOKOM
onpeaesiercs Kak:

Yron casura ¢aa(p 0000, 00;
i) =1 sin(wt + y,) 000 00,
+ U00u O
000,00
AMILIATYa CHHYCOMAAJILHOI0 Hanpsi:keHust U(t), 3a1annoro rpadguyeckn

B pu

200

n wp, ot

/2 \/ln pag
, COCTaBJIsIET:

282 B

2pB

141B

+200 B

JleficTByI0LIee 3HAUEHHE CHHYCOHIAJIBHOT0 3/1eKTPHYECKOr0 TOKA
i) =1 sin(wt + y,)

I siny,

I /siny,

+ T2

'JZ_I”’ onpeaeJisieTcsl Kak:
MrHoBeHHOe 3HaYeHue Toka i(t) mpu nanpsikenun U(t)=100 sin 314t B u Betnyune R, paBHoii 50

OM cocTaBuT:
R i
—] }——
H
—_—

0,5sin 314t A
+2sin 314t A
150 sin (314t+p/2) A
5000 sin (314t+p/2) A
— ==
Hauasnbnas da3a Toka i(t) npu nanpsokennn u(t)=100sin(314t+ (1/4) B cocrapur ~ ——>
-[0/4 pan
0 pan
+0 /4 pan
30 /4 pan

WHIYKTHBHOE CONPOTHBJIEHHE 2, PaBHO :
1/wl

a’

1/wC

4+ @l

X
EmkocTHoe conporuBiienne ~ ¢ paBHO :
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a’

+ (<)
al
1/(ewL)

EMKocTHOE cCOnmpOTUBIJIEHUE X npu BesmunHe C=100 mx® u yriioBoi yacrore W=314pan/c
PaBHO :

31400 Om
+32 Om
314 Om
100 Om
U I

KomMmmniiekcHoe CONMPOTHUBJICHUE Z IPH KOMIIVICKCHBIX HAIIPAKEHUM — M TOKE = Ha BXO0J€

MaCCUBHOI'0O ABYXIMOJIOCHUKA PABHO @
25

—
o——

v z

B |

+ U/l

I/U

U-1

-1

VYroJ capura (a3 j MexIy HanpsiKeHHeM TOKOM Ha BXoJ1e MPUBEIEHHOI 1end CHHYCOUIATbHOTO
X R

TOKa paBeH:, v [} ,

arctg (L/R)

R/wL

oL/R

yarctg (oL/R)

Xs R

KomnuiekcHoe conpoTuB/ieHHe NIPHBeIeHHONH nenu Z paBHO °_|| -

+ R—j/(C)
R:+:C
R + joC
R — joC
I
A
14.BexkTOopHOI1 nUarpamme y COOTBETCTBYET cXeMa:
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e

4
/

BekTopHoii nmarpamme B COOTBETCTBYET CXeMa:
R

—] }—o
Mﬁw‘l T—o
A

L R

+ oYY [}

I[.]Iﬂ KaTylmlKM UHIYKTUBHOCTH, BKJIIOYEHHOIi B 1IeNb MEPEMECHHOI0 TOKA, CIIPABECAJIUBO
OTHOILIICHHE

uL = L] iLdt i, L

— — N N, d

+uL =L dtu. = Li.

diL
uL = dr L + L[ iLdt
Il.]'[ﬂ KOHHEHC&TOpa, BKJJIIYECHHOI'0 B lIeNIb HepeMEHHOFO TOKA, cnpaBemmBo OTHOIIICHHE:
l .
_ —. I
tuc= 7 iCdt — >
i C
diC / | | /
u=C ___ / | | 7
dt u
Uc = Clc 4>C
diC 1

uc = dr C+_CliCdt

Ecau nanpsikenne onepesxkaer Tok Ha 30 , TO XapakTep HAarpy3Ku:
U

30
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+aKTUBHO-UHYKTUBHBIN

aKTUBHO-EMKOCTHOM

WHIYKTUBHBIM €MKOCTHOM

B BeTBH, copepikaleil YMCTO HHAYKTHBHBIN JJ1eMeHT L:
TOK OTCTAET OT HAIPSDKEHUS 110 daze Ha yroj ¢ TOK
oTieperKaeT HANPsHKEHUs 10 aze Ha yTroi ¢

+HaNPsSOKEHWE OTCTAeT OT TOKA Mo ¢aze Ha yrod 7/2 TOK
OTCTaeT OT HamnpsbKeHus 1o ¢ase Ha yroia 7/2 B BeTBu,
coJep:xalleil YuCcTO0 eMKOCTHBIN 3j1eMeHT C:

TOK OTCTAaeT OT HAMPSHKEHHUS 10 da3e Ha YTOJ ¢ TOK
orepekaeT HanpspKeHus 1o (ase Ha yroi ¢

+HanpsHKECHUE OTCTAeT OT TOKa 1o (aze Ha yrou 7/2

TOK OTCTAeT OT HAMpPsLKEHH 1Mo (aze Ha yrour /2
BxJ1104eHHI0 MHAYKTHBHON KATYIIKH B lellb CHHYCOU/JAJIbHOI0 TOKA COOTBETCTBYET BEKTOPHAasI

AHATrpaMMma:

s [ U
) U
1. 2. 3. + 4,

AKTHBHAasl COCTABJIAIONIAS KOMILJIEKCHOH MPOBOJIMMOCTH MO0 KOMILJIEKCHOMY CONPOTUBJIEHHIO
BETBH ompeaeJsiercs mo gopmyJie:

+gRZO/% b X
Zo | % Z RO [
JXLO jXC; Y O g
[ jb.

OOwmmii TOK B JaHHOH LeNH PaBeH:

0A; o l
+1 A, XL

R Xc
2A; ~U T
3A. 13A lr-1A . IBA
OO0u1ee HanpsKEeHNE B IAHHOM XL R Xc e paBHO:

0B; — — 1}

+100 B U200B U400B  U200B

200 B; ~U

300 B.

IMosiHOe compoTHB/IEHHE Y4YacTKa IeNHU, COJAep:Kalleil pe3nucTop, MHAYKTHBHOCTH W €MKOCTb,
onpeneasor no gpopmyae: Z=R+X_ +Xc

+z:~$£2D(x XLcl )?
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Z=R OX.OXc

Pe3oHaHC TOKOB B 3JICKTPHYECKOH LieNH BO3HUKAET:

B KOHTYpE C MMapaJlJICJIbHBIM COEAMHEHUEM MHAYKTUBHON KAaTyIIKU U KOHJCHCATOPA; B
KOHTYPE C IIOCJIEA0BATEIbHBIM COCIMHEHUEM UHAYKTUBHOM KaTyIIKU U KOHICHCATOPa;
IIPY PABEHCTBE HYJIIO IIOJHOTO BXOJHOI'O PEAKTUBHOI'O CONPOTUBIICHUS KOHTYpa; +1IpH
PABEHCTBE HYJIIO ITOJTHOW BXOAHOW PEaKTUBHOM IPOBOAMMOCTH KOHTYpA.
XapaKkTepuCcTHKY HHAYKTHBHOCTH KATYIIKH WIIIOCTPUPYET rpaduk:

U’B'l/ Q‘KHV o [/ W”D‘)K/[\/
> > > >
I,A UB I.A T,c

+ n 2) ’ 3) 4)

XapakTepuCcTUKY KOHIEHCATOPA WIKOCTPUPYET rpauk:

U,B’[‘/ Q,KHV ¥ B6 'I‘/ W, 0
LA u,B

+ 1) 2 3) 4)

I'padux nsmenenusi Toka npu t>0

@ iR @JiL Qﬁ%

+1 2 3
K nepBomMy 3aK0HY KOMMYTallii OTHOCHTCS COOTHOLLICHHUE:
iL(0-) iL (0+) UC
(0-) = UC (0+) +iL
(0-) =iL (0+)

~
A

UC (0-) UC (0+)

Ko BTOpOMY 3aKOHY KOMMYTALIHM OTHOCUTCSI COOTHOLIIEHHE:
iL(0-) iL (0+) +UC

(0-) =UC (0+) iL (0-

) =iL (0+)

UC(0-) UC (0+)

B 3.]'IeKTpI/I‘leCKOI7[ ey 1npu 3aMbIKaHHHU KJII0Ya S He MOTYT HBMCHUTBHCH CKAYKOM TOKH:
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o A J gjﬂm
D
]

11,12, 17

14, 15

+13, 16

11, 14, 15, 17

BxiroueHno eMKOCTH B Henb CHHYCOMAAJTBHOIO TOKAa COOTBETCTBYET BEKTOPHAs AnarpamMmmas
|

+1 2 3 4
3amanbl TOK 1 Hanpsikenue: i = | max * sin (t) U = Umax * sin(t + 300). Onpenesure yroja caiBura
(pas.
00
+300]
600
15007

CxeMa COCTOMT M3 OIHOTO Pe3MCTHBHOIO 3JieMeHTa ¢ conporuBieHneM R=220 Om. Hanpsikenue
Ha eé 3axmmax U= 220sin628t. Onpenenure moka3aHusi amrepMerpa W BoJbTMeTpa. +l= 1 A
U=220B

I=0,7AU=156 B

I= 0,7 A U=220 B

I=1A U=156B

AMILUIUTYIa CHHYCOUAAJbHOro HanpsikeHusi 100 B, nHayanbHas ¢a3za = - 6001, yacrora 50 I'u.
3anumuTe ypaBHeHMe MTHOBEHHOT0 3HaYeHUsl ITOro Hanpsukenusi. U=100cos(-60t) u=100sin

(50t - 60) +u=100sin (314t-60) u=100cos (314t + 60)
ITosnast noTpedJsieMas MOIHOCTHL HArpy3kn S= 140 kBT, a peakTuBHast MomHocTh Q= 95 KBAp.

Onpenenure ko3pPpuuueHT HArpy3Ku. cos = 0,6 cos=0,3

cos = 0,1

+cos =0,9

Ipu xaxkom HANpPSI’KEeHUH BbITOJHee  IepeIaBaTh JIJIEKTPHUYECKYIO IHEPTHUI0
B JIMHUM YJIeKTPoriepeaay MpH 3aaHHOH MOIIHOCTH?

IIpn noHM>XEHHOM

+1Ipu noBbILIEHHOM

bespaznuuno

3naueHue HanpshkeHus yreepxkaeHo [OCTom

Omnpenesanre nepuo CUrHAJIA , €CJIU YaCTOTA CHHYCOMAAIbHOI0 ToKa 400 I'u.
400 ¢

1,4 c

+0,0025 ¢

40 ¢
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OO0BbIYHO BEKTOPHBbIE THATPAMMBI CTPOSIT JJIA :

Ammmutyanbix 3HaueHuid DJ1C, HanpsiKEeHU U TOKOB

+JletictByromux 3HaueHuit I{C, HanpsKeHU U TOKOB.

MruoBeHHbIX 3HaueHu DJ1C, HanpsKEHU U TOKOB.

JIeCTBYIOIINUX U aMIUTUTYIHBIX 3HAYCHUH

Kak u3menurcs caBur a3 Me:xxay HaAnpsizkeHUeM U TOKOM Ha KaTyllKe MHAYKTHBHOCTH, €CJId 00a
eé napamerpa (R u XL) ogHOBpeMeHHO yBeJiM4YaTcs B ABa pa3a?

YMeHbIIUTCA B J1BA pasza

YBenuuuTcs B 1Ba pa3a

+He u3zmenurcs

YMeHbIINUTCA B YETHIPE pa3a

MrHoBeHHOe 3HaUeHune Toka 1=16sin157t. OnpenesnTe aMIUIUTY/IHOE U IelCTBYIOIEE 3HAYEHHE
TOKA.

16 A; 157 A

I57A;16 A

11,3A;16 A

+16 A; 11,3

B nenu cuHyCOMIAJIBHOI0 TOKA C Pe3UCTUBHBIM 3JIEMEHTOM JHEPTrUsi HCTOYHHUKA Npeodpa3yercs B
IHEPruio:

MarHUTHOTO TOJs

AIEKTPUUECKOTO TOJIS

+TEMIOBYIO

MAarHUTHOTO Y 3JIEKTPUYECKOTO MOJIEH

YkakuTe napamMeTp nepeMeHHOro TOKa, 0T KOTOPOro 3aBUCUT MHAYKTHBHOE CONPOTHBJIEHHE
KATYIIKH.

JelicTBytolee 3HayeHUE TOKa

Hauanpnas ¢aza Toka

+Ilepuon nepemMeHHOro Toka

MaxkcumanbHOE 3HAaUEHUE TOKA

Konpaencarop emkocThio C MOAKJIIUYEH K HCTOYHUKY CHHYCOMAAIBHOr0 ToKa. Kak H3MeHUTCH TOK
B KOH/IEHCATOPE, eCJIH YACTOTy CHHYCOHAAJIBLHOI0 TOKa YMeHbIIUTH B 3 pa3a. Tok B KoHaeHCaTOpe
HE 3aBHCHUT OT YaCTOTHI CHHYCOUAATLHOTO TOKA.

YMenbmutes B 3 paza

+¥YBenuuures B 3 pasza
OcraHercs HEU3MEHHON
Kak n3meHurcs nepuox CHHyCOMAAJIbHOI0 CUTHAJIA IIPM YMEHbIIEHNH 4acTOThI B 3 pa3a? [lepuon
HE U3MEHUTCS
+Ilepuon yBenuuutcs B 3 paza
Ilepnon ymenpmutes B 3 pasa
[lepuon n3menurcs B 6 pa3
Katymka ¢ MHIYKTHBHOCTBIO L MOAK/II0YEeHA K HCTOYHUKY CHHYCOMIAJIBLHOT0 HanpsikeHus. Kak
U3MEHHMTCS TOK B KATYIIKe, €CJIM YaCTOTAa HCTOYHUKA YBeJn4nTcs B 3 pa3za?
+¥YmenpmuTes B 3 paza
VBenunuutcs B 3pasa
He nzmenutcs
N3menutcs B 6 pa3
Meroanka mpoBeACHUS TEKYIIETO KOHTPOJIS

[TapameTpsl METOIMKH 3HayeHue napameTpa
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[Ipenen UTENBHOCTH BCETO KOHTPOJIS 20 MUHYT

[TocnenoBarenbHOCTH BEIOOPA TECTOBBIX 3aJaHUI Cnyuaiinas

[IpemyraraeMoe KOIMYECTBO TECTOBBIX 3aJaHUI 10

Kputepuu onenku:
5 0annoB - OLEHKA «OTIUYHO» BBICTABISICTCS CTYJEHTY, KOTOPBIM MPABWJIBHO BBIMOTHHI
90100% TecTOBBIX 3aJaHHUIL.
4 0aJIJI0B - OLIEHKA «XOPOIIO» BBICTABIISIETCS CTYACHTY, KOTOPBIi npaBmiibHO BbimonHmi 70-80%
TECTOBBIX 33/IaHUH.
3 0amaa - OIEHKA «YyJOBJICTBOPUTEIHHO» BBICTABISCTCS CTYACHTY, KOTOPBIM MPaBUIBHO
BEITOTHHUIT 50-60% TecTOBBIX 3aIaHUH.
OrneHka «HEYAOBIETBOPUTEIIEHO» BBICTABISETCS CTYACHTY, KOTOPBINH MPaBUJIHHO BBIMOTHHI
MeHee 50% TeCTOBBIX 3a/JaHUi, OaJIbl HEe BHICTABIISIOTCS.
Paznen Ne3 «Tpexdasubie nenu»
KonTponupyemble komnerenuuu (3Hanus, ymenus): OK-
1; 2, TIK — 2.1; V1; V3. 31; 33, JIP-18

BO]’[pOCBI AJIsl MIICBMEHHOI'0 oImpoca:

1. Tpexdazubie cummerpuunsie cuctemsl J/1C.

2. CoenuHeHne 3Be310M U TPEyTrOJILHUKOM. JIMHENHbIE U HYJIEBOW IPOBOJA, JIMHEHHBIE U
(a3HbIe HANIPSKEHUSI U TOKH.

3. Kak Bbl 00BsSICHUTE, UTO HAIIPSKEHUS, KOTOPBIE MOIYyYaloT OT Tpex(a3HbIX Ienel, MOryT
OBITH MpEJCTaBICHBI ceayommmM psaom: 127, 220, 380, 660 B?

4. KakoBbl (yHKIMM HyJIeBOro MpoBOJAa B CHCTEME «3BE3/la» — «3Be3a» HpHU
HECUMMETPUYHOMN

Harpyske?

5. [Ipn kakux crmoco0ax COENMHEHHUs T'eHepaTopa ¢ Harpy3KoM JIMHEHWHBIM TOK paBHSAETCS
¢da3zHoMy TOKy?

6. IIpn kakux crnoco0ax COEIMHEHUsI TeHepaTopa C Harpy3kod JIMHEMHOEe HallpshKeHHe
paBHsieTcs GpazHoOMy?

7. Pacuer cuMMeTpHYHOM 1IENU MTPU COEMHEHUH 3BE3/1a-3BE3/12.

8. Pacuer cuMMeTprUYHON LIEH IPU COCAMHEHUU TPEYTrOJIbHUK-3BE3/1a.

9. Pacuer HecMMMeETpHUYHOM LIENU NPU COSAMHEHUH 3BE3a-3BE3/1a.

10.  Pacuer HECUMMETPUYHOH LIETIH ITPH COEAUHEHNHU TPEYTOJIbHUK-TPEYTOJIBHUK.
11.  Pacuer HECUMMETPUYHON LIENH NP COEAMHEHUH TPEYTOJIbHUK-3BE3/1a.
12. CooTHOLIeHHS MeXAy JHUHEHHBIMM U (a3HBIMH HANpPSHKCHUSIMU W TOKaMHM IpH
COEIMHEHUU HECUMMETPUYHON HAarpy3KH 3BE3/10M.
13. CooTHOLIEHHS MEeXAy JHMHEHHBIMH U (a3HBIMH HANPSHKEHUSIMH W TOKaMH TpU
COEIMHEHUN HECUMMETPUYHON HAarpy3KU TPEYTOJILHUKOM.
14.  CoOTHOLIEHHS MEXAy JHHEHHBIMM U (a3HBIMH HANPSHKEHUSAMH W TOKaMHM MpU
COEIMHEHUN CUMMETPUYHON Harpy3KHy 3BE3/10M.
13. CooTHo1IEHUSI MEXKTY JTMHEWHBIMHU U (Da3HBIMHU HAINPSHKEHUSIMU U TOKAMU TIPU COETMHEHUU
CUMMETPUYHON HArpy3Ky TPEyrOJIbHUKOM.
16.Kak skcneprMeHTaIbHO OnpenenuTh 3akuMbl ¢az A, B, C cumMerpuuHoil TpexdazHoii
CUCTEMBI HaNPSKEHUIN?
17. AKTHBHasI, peaKTHBHAS U TIOJIHASI MOITHOCTH TpeX(ha3HOU CUCTEMBI?
18.IToyeMy npu CUMMETPUYHOM HAarpy3Ke pacueT MOKHO BECTH Ha OJHY ¢a3zy?
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19.[loueMy akTHUBHYIO MOUIHOCTH Tpex¢a3HOil cHCTEeMBbl MPH HAJTUYUMU HYJIEBOTO MPOBOJA
HEJb351 U3MEPSITH C MOMOIIBIO CXEMBI C IBYMsI BATTMETpaMu ?

W3 TecToBBIX 3amaHuii hopMupyercs 5 BapuaHTOB 3aJaHuii o 3 Bonpoca B kaxaoM. Kpurepuu
OLICHKH:

5 6aJ1710B - BBICTaBISETCS CTYACHTY, KOTOPBII MPaBUIIHHO BBIMOJIHUII BCE MOCTABICHHbBIE
BOIIPOCHL, JIOTHUECKU U CTPOITHO M3Naraer yueOHbIi MaTepual, yMeeT IpOru3BOIUTh MOJ00D
3JIEMEHTOB 2JIEKTPUUECKHUX LIETICH U AJEKTPOHHBIX CXEM, 3HAET METO/IbI pacyeTa U U3MEpEHUs
OCHOBHBIX TAPAMETPOB IJIEKTPUUECKUX, MATHUTHBIX U SJIEKTPOHHBIX IETIEH.

4 Ganya - BBICTaBISIETCS CTYICHTY, KOTOPBIM IO CYIIECTBY OTBEYAaeT Ha IOCTaBJICHHbBIC

BOMPOCHI, C HEOONBIIMMH TOTPEIIHOCTAMUA TPUBOIUT (HOPMYIUPOBKM ONpEICNCHHU, B OTBETE
JioITycKaeT HeOoJIbIIne Mpo0esibl, He HCKaXKaroIUe ero CoAepKaHuUs.

3 Oayuia - BBICTABJISIETCSl CTYJEHTY, KOTOPBII HE COBCEM TBEPAO BIAACET MAaTEpUAIOM, IIPU
OTBETAaX JOIYCKAeT MaJOCYIIECTBEHHBIC ITOIPEIIHOCTH, UCKa)KEHUS JIOTUYECKON MOCIIE0BATEIbHOCTH,
HETOYHYIO apIyMEHTAIUI0 TEOPETUUECKUX MOJTOKEHHH.

2 0ajula - BBICTAaBISAETCS CTYIEHTY, KOTOpbIM ciabo BiajeeT MaTepuajoM, IpU OTBETax
JIOTIYCKAEeT CYLIECTBEHHbIE MOIPEUTHOCTH apryMEHTAUU TEOPETUUECKUX TTOTOKEHUM.

1 0asmn - BBICTABISETCA CTYACHTY, KOTOPBIM MMeET 00llee MpeACTaBICHHE O MaTrepuaie, Ipu
OTBETAaX JIOIyCKAeT HETOUHYI0 apIryMEHTALMIO0 TEOPETUUECKUX T0JI0KEHUM.

JlabopaTopnasi padora
Tema: UccienoBanme nenu TpexpasHoro ToOKa npu
coe/lMHEHUM NoTpeduTe el Mo cxeme «3Be31a»
(BpeMs mpoBeJeHUS 3aHATUS — 3 yaca)

Lenv 3anamus: nccienoBaHue NENH Tpex(a3HOro Toka IMpHU COSAUMHEHUH NOTpeOUTENe YHEprun
10 CXEME «3BE€3/1a» ISl Pa3IUMYHBIX PEKUMOB pabOTHI.

Ilopsiook evinonHenus pabomoi
1. CoOpath 2JIEKTPUUECKYIO LIETIb COTIACHO PUCYHKY.
A

S
5 [ _ei-
DR

Puc. Ilpunyunuanvuas snekmpuyeckas cxema uccie0osanus mpexgazuou
yenu npu coeOuHeHuu nompeoumerei o cxeme «36e30a»

o

)OJ-(

In

2. Y CTaHOBUTH CHMMETPUYHYIO Harpy3Ky B (pazax (0JIMHAKOBOE KOJUYECTBO JIAMIT B KOXKIOU
¢daze) u 3anmucaTh MOKa3aHus MPUOOPOB MPH HATMUNU HEUTPATHLHOTO TTPOBOJIA M O€3 Hero (BKIIOUCHHE U
OTKJIFOYCHUE HEUTPATIHHOTO MPOBOIA TPOU3BOAUTH TyMOIEpOM S).
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Voenutscs, uto Uy [ B\an.
3. Y CTaHOBUTHh HECUMMETPHUHYIO HArpy3Ky (a3 (pa3zHoe KOJIMYECTBO JIaMII B KaXkI0# (aze)

H 3a11McaTthb IOKa3aHUsA HpI/I60pOB IIpHU HAJIMYIHUH HeﬁTpaHBHOFO IIpoBoOaa U 0e3 Hero.

4. YCTaHOBUTh CHMMETPHUUYHYIO HArpy3Ky H, OTKJIIOYMB BCE JIaMIbl B OJHOW u3 (a3
HOTpPeOHTENIs, YTO COOTBETCTBYET OOPBIBY B JAHHOH (pase, 3amucarh MOKa3aHus IPUOOPOB MPH HATMIUU
HEUTparbHOTO IPOBOJA U €3 HEro.

5. IIpoBecTr OmBIT KOPOTKOro 3aMblkaHus (ha3bl Oe3 HeWTpaiabHOro mposoja. [ns storo
HAKOPOTKO 3aMKHYTh HAa4ajio0 U KOHeIl 1to0oii (a3, Hanpumep A u X. Harpyska nByx npyrux ¢a3z npu
9TOM JI0JIKHA ObITh CUMMETPHUYHAsI, HEUTpalbHbIN MPOBOJ OTKIIIOYEH. 3alMCaTh MOKa3aHUs MPUOOPOB.
Bce nanHbie u3MepeHuit U BEIYUCIICHUN BHECTH B Tabmuity 7.1.
Tabnuya. Pezynomamul uccie0o8anus d1eKmpuyieckoll yenu ¢ coeourenuem nompeobumeinei no cxeme

«36e30a»
XapakTep Harpy3Kku Un B Us, | Uc, | Uas,| Usc, | Uca, | Unn, | la, | e, | lIc, | In,
’ B B B B B B A A A | A
1 2 3 4 5 6 7 8 9 10 | 11 | 12
CummerpuuHas 0e3
HENTpaIbHOTO MPOBOAA
CumMeTpHuydHas ¢ HeUTpaTbHBIM
IPOBOOM
Hecummerpuunas oe3}
HEUTPAJIBHOTO IIPOBOAA
Hecummerpuunas v
HEUTPaJIbHBIM IIPOBOJIOM
[TonHas pasrpys3ka oaHOH (a3bl
0e3 HeUTpaIBLHOTO MPOBOAA
[Tonnas pasrpy3ka ogHoH (as3bl]
C HEHUTpaJIbHBIM IIPOBOIOM
Kopotkoe 3ambikanue Qa3sl
6e3 HeHTpaIbHOrO MPOBOJIA
Ilpumeuanue. Unn — HampspKeHHE, H3MEpseMOoe MeXAy HeHTpalbHbIMH TOYKaMHU Te€Heparopa M
Harpys3Ku.
6. ITocTpouTh BEKTOPHBIE AUArPaMMBI JIIs K&KIO0TO MyHKTA.
Cooeporcanue omuema 1.
[TpunuunuanpHas  3J€KTpUuUeckas  cxema  J1abopaTopHOM
YCTaHOBKH.
2. TaGnuma c pe3yiabTaTaMyi U3MEPEHUH.
3. PacueTHble popMyIibl U BEKTOPHBIE THATPAMMBI.
4. Be1BoibI TIO padore.
KoHnTpoJsabHbIe BONpochI
1. Kakoe coenunenue (a3 renepaTopa v Harpy3KH Ha3bIBAETCs «3BE3]101»?
2. KaxoBo cooTHomenune mMexay ha3sHbIMU U JTMHEWHBIMU HANPSDKEHUSAMU M TOKaMU
IIPY COEIMHEHNN HAarpy3KH «3Be3101»?
3. OOBACHUTH HA3HAYEHHE HYJIEBOTO IIPOBO/IA.
4. Kak onpenenuTs TOK B HyJIEBOM NpoBoOE?
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5. Uto Takoe HampsiKEHHUE CMEIIECHUS HeuTpainu? B Kakux ciydasgx OHO pPaBHO

HYJI10?

6. UeMm omacHO KOpPOTKOE 3aMblKaHHE OAHOM (Da3bl MpH HAIUYMM U OTCYTCTBUU
HYJIEBOTO IIpoBoja?

7. Kaxkas tpexdasHas cucrema Ha3bIBa€TCsl HECBSI3aHHON?

8. [TosicHUTB TOCTPOECHHBIE BEKTOPHBIE TUATPAMMBI.

B xonue 3aHsATHA nmpenoaaBarcyib IMyTEM YCTHOI'O OIIpoca IPOBEPIACT YCBOCHHUEC 3HAHUH
CTyACHTAaMHU I10 BOIIPOCaM IJid CaMOIIPOBCPKHU. OCI)OpMJIeHHLIe OTUYCTBI IPOBCPAIOTCA U NTOAIIHMCBIBAKOTCA
mpenoaaBaTciICM.

Kpurepun onenkn:

5 0aJ1710B BBICTABIIAETCS CTYJIEHTY, KOTOPBIM IPUHUMAET aKTUBHOE YYacTUE B BBIIIOJHEHUU
paboThI, MPaBUIBHO M aKKYPAaTHO O(OPMIISET OTUET, MPABUIHHO OTBEYACT HA BCE MMOCTABJICHHBIC
BOIIPOCHI, YMEET TMOJIb30BaThCS 3JIEKTPOU3MEPUTENbHBIMU  NpuOOpamMu, BIAJEET

METOJIaMU IEKTPUUECKUX U3MEPEHUN.

4 0anya BBICTABISAETCS CTYAEHTY, KOTOPBIM MPUHUMAET AKTHMBHOE YYacTHUE B BBINOJIHEHUU
paboThl, IPABUIBLHO U aKKypaTHO O(OPMIISIET OTUET: NIPH OTBETE HA MOCTABJIEHHBIE BOIIPOCHI JOMYCKAET
HE3HAYUTEIbHBIE HETOYHOCTH, HE HCKaXKaIOLUE €r0 CONEepKaHU.

3 0Oanna BBICTABIAECTCA CTYIEHTY, KOTOPbIM INPUHUMAET HE OYEHb AKTHMBHOE Y4YacTHE B
BBIMIOJTHEHUHM Pa0OThI, MPAaBUIBHO M AaKKypaTHO O(OpMIISeT OTYeT, IPU OTBETE Ha IOCTaBJICHHBIE
BOIIPOCHI JOITyCKA€T HETOYHOCTH.

2 0aju1a BBICTABISETCS CTYJEHTY, KOTOPBIM IACCHBHO OTHOCHTCS K BBIIIOJHEHHIO PadOTHI,
IPaBUIbHO 0(OPMIISET OTYET, IPH OTBETE Ha ITOCTABJIECHHBIE BONPOCHI UCTIBITHIBACT 3aTPYIHEHHUS.

JlabopaTopnasi padora
Tema: UccaenoBanue nenu Tpex¢a3sHoro Toka npu
COCJMHEHUH MOTPednTe el M0 cXeMe KTPeyroJIbHUK
(Bpemst IpOBEICHUS 3aHATHS — 3 Yaca)

Iesb 3aHATHSA: HCCIEIOBAaHUE PA3IMYHBIX PEKUMOB pabOThI MoTpeduTeneit Tpexda3Horo Toka,
COEIMHEHHBIX T10 CXEME «TPEYTOJIbHUK.

Ilopsiook evinonnenus pabomoi
1. CoOpaTh JEKTPUUECKYIO CXEMY COTJIAaCHO PUCYHKY.

A
o (o)

G

QO

® ®

Puc. Cxema uccnedosaHusi mpexcpasmoli yenu

npu coeOuHeHUy mpey2oibHUKOM
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2. U3mepuTth (a3Hble, TUHEHHBIC TOKA M HANPsDKCHHUS TIPU CUMMETPUYHOM Harpy3ke ¢as. YOemuTbes,
uro ;"= 3 | JlanHble U3MepeHuii 3aHecTH B TaOHILy.

3. [IpousBecTy aHaJOTHYHBIE M3MEPEHUS [UIsI HECHMMETPUYHOM Harpy3ku (BKJIIOUUTH pa3HOE
KOJINYECTBO JamIl B ¢a3ax). JlaHHble n3mMepenuii 3anectu B Tabnuiy 8.1.

Tabauya. Pe3ynomamul uccie0o8anusi 31eKmMpuieckol yenu npu
coeduneHuy nompebumenetl no cxeme «Mmpey2oIbHUK»

XapaxTep IAB, | IBC, | ICA, | Ia, Ig, lc, | Uas, | Usc, | Uca,
Harpy3Ku A A A A A A B B B

CuMmmMeTpudHas

HecumMmerpuunas

OO6psIB azbl

OOpBbIB TMHEHHOTO
poBoOJIa

4. YCTaHOBHB CHMMETPUYHYIO HArpy3Ky, OTKIIOYHTH MOJHOCTBIO JIaMIbl B OnHOW W3 (a3 (0OpbIB
da3br). JlaHHbIE U3MEPEHUI 3aHECTH B TAOJHILY.

5.1lpu cummerpuuHOW Harpy3ke a3 OCYIIECTBUTh OOpBIB OJHOTO W3 JIMHEHHBIX IPOBOIOB
(pa3oMKHYTh BBIKJIIOYATEID S). JlaHHbBIC K3MEPEHU 3aHECTH B TaOJIHILY.

6. Jly1g Bcex MyHKTOB KCIEPUMEHTA IIOCTPOUTH B MaclliTabe BEKTOPHbIE AUATPAMMBI.

Cooepoicanue omuema 1.

[TpuHMNIIaTHHAS AJIEKTpUYEcKas cxema nabopaTopHOI

YCTaHOBKH.

2. TaGnuma ¢ pe3yiabTaTaMu U3MEPEHHI.

3. PacuetHbie popMyITbl U BEKTOPHBIE AUATPAMMBEI.

4. Be1BoIbI TIO padoTe.

KoHnTposabHbIe BONPOCHI

1. Kakoe coenunenue ¢a3 reneparopa Wil Harpy3Kd Ha3bIBa€TCS TPEYTOJIbHUKOM?

2. KakoBbl COOTHOLIEHUS] MEXAY JIMHEWHBIMU U ()a3HBIMH HAIPSHDKEHUSAMU U TOKaMH IIpH
CUMMETPUYHON Harpy3ke (a3, COeTMHEHHBIX TPEYTrOIbHUKOM?

3. Kaxk onpenensitorcst TMHEWHBIE TOKU?

4, Kak ompenenstorcst akTUBHAs, PeaKTUBHAS U TMOJHAS MOIIHOCTH TpexdaszHoH 1enu npu

pa3IUYHBIX Harpy3Kax?
5. KaxoBbl OynyT HampsokeHHsl Ha (a3ax NMPUEMHHUKOB 3JIEKTPOIHEPTUHU, €CIH MEePeropur
MIPEAOXPAHUTENb B OJJTHOM M3 JIMHENHBIX IPOBOJOB?

B koHue 3aHATHS mpenojaBaTeNb IyTEM YCTHOTO OIpoca IPOBEpSET YCBOEHUE 3HAHUM
CTYZECHTaMH I10 BOIIpocaMm Jijisi caMonpoBepKu. OQopMIICHHBIE OTUETHI TPOBEPSIOTCS U MOMHUCHIBAIOTCS
IPENoIaBaTeeM.

Kpurtepun onenkn:

5 6any10B BRICTABIACTCS CTYACHTY, KOTOpBIﬁ NPUHUMACT aKTUBHOC YUaCTHUEC B BBIIIOJTHCHHUHU
pa6OTLI, IMpaBHUJIbHO U aKKYpaTHO O(l)OpMJ'I?IeT OTYCT, IMIPAaBUJIbHO OTBEYACT HA BCC MOCTABJICHHBLIC

BOIIPOCHI, YMCET IOJIb30BATHCA SJICKTPOU3ZMCPUTCIIbHBIMU HpI/I60paMI/I, BJIaAcCT
MCTOAaMU BJICKTPUUCCKHUX H3MCpCHPII>i.
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4 0aji1a BBICTABIIACTCSA CTYAEHTY, KOTOPBIM NPUHMMAET AKTMBHOE YYaCTHE B BBIOJIHECHHUU
paboThI, MPAaBUIBHO U aKKypaTHO O(pOPMIISIET OTUET: MPH OTBETE HA MOCTABJICHHBIE BOIIPOCHI JOMYCKAET
HE3HAYUTEIIbHbIE HETOYHOCTH, HE UCKa)KAIOILNE €TI0 COACPKAHUS.

3 0anja BBICTABISIETCS CTYNEHTY, KOTOPBIA INPHUHUMAET HE OYEHb AaKTUBHOE Y4acTue B
BBIIIOJIHEHUM pabOThl, NPAaBUIBHO M aKKypaTHO OQOpMIIeT OTYeT, IIPU OTBETE€ Ha IIOCTABJICHHBIE
BOIIPOCHI JOITYCKAE€T HETOYHOCTH.

2 0aju1a BBICTABISETCA CTYJEHTY, KOTOPBIM MAacCMBHO OTHOCHTCS K BBIIOJHEHHIO PadOTHI,
NPaBUIBHO 0(OPMIIET OTYET, IPH OTBETE HA IMOCTABJICHHBIC BOIIPOCHI UCTIBITHIBACT 3aTPYIHECHUS.

@DoHJ TeCTOBLIX 3aJaHUH HJIs1 TEKyIEro KOHTpPOJIsd 3HAHHUH MO TeMe:

(Bovibepume ooun apuanm omeema)
HanpseHne Za B NpeCTaBJIeHHOIl cXeMe Ha3bIBaeTcs:

A

o
B
C
0
N
o]

CPEIHEKBAAPaTUYHBIMU HANIPSIKEHUEM
CpeAHUM HampspKeHueM +(a3HbIM
HaIpsKEHNUEM JIMHEHHBIM
HaIlpsKEHUEM

u .
Hanpsizkenne —4F B mpencTraB/ieHHON cxeMe Ha3bIBAETCS:

+IIMHEWHBIM HaIIPSKEHUEM
CPEIHEKBAIPaTUYHBIMU HAINIPSYKEHUEM
(a3HBIM HaNpsKEHUEM CPETHUM

Uea

HAIps>KCHUEM

Hanpsizkenue B MPEACTABJEHHOI cXeMe Ha3bIBAeTCs:
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CPEIHEKBaIpaTUYHBIMU HAMIPSKEHUEM
CPEIHUM HanpsHKEHUEM +IUHEHHBIM

u

—C

HanpsDKeHUEM (a3HbIM HaIlpsDKEHUEM

Hanpsixkenue B IIPEeCTABJICHHON cXeMe Ha3bIBaeTcs:

JMHENHBIM HaNpsKEHUEM
CPEIHEKBAIPATUYHBIMU HAIIPSDKEHUEM CPETHUM
HaIpsHKEHUEM

+da3HpIM HalpsHKEHUEM

Tpexdasznas Harpyska Ha3bIBaeTCsi CHMMETPHYHOM, €CJIu:
Za=Zb=Zc n (pa;é%#goc
Za % Zb # Zc

+Za=gb =Z,

ZaFZp L W Pu=P = @:

B TpexdasHyio nens 3J1eKTPUYECKOI0 TOKA M0 CXeMe «3Be3/1a-3Be3/1a» BBOAUTCH YeTBEePThIH
NPOBOJ:

JUIsL COTJIacOBaHUs (pa3 reHepaTopa ¢ COOTBETCTBYIOLIMMH (ha3aMu HArpy3Ku;

+7U1 BeIpaBHUBaHUS (Da3HBIX HAMPSDKEHUH TPU HECUMMETPUUECKOM Harpyske;

JUIs1 BBIpaBHUBAHUS (Da3HBIX HANPSDKEHUM TPU CUMMETPUYECKON Harpy3Ke; s

MTOAKJIFOUEHUS TPEAOXPAHUTEIS.

CooTHOLIEHHS IS TOKOB M HANIPSIKEHUH Tpex(a3HOoi CMMMETPUYHOM HArPy3KH, CO¢IMHEHHOH B
3Be3/1y, MMEIQT BU/:

+a=ly; Us="8 Uy;

In:gilcb; Un:Ud);

U=I(-jXe);

U=lj XL;

JJ1s1 TOKOB ¥ HanpsizKeHUil Tpex(a3zHoil CHMMETPUYHON HATPY3KH, COeIMHEHHOH B TPEYTr0JIbHUK,
clpaBeJIMBbl COOTHOLICHUSA
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=1y, UH=%¢;

+1,=8 1y; Us=Uy;

U=I(-jXo);
U=l j XL,
Iloxa3anue amnepmerpa B TpexdasHon
LenH NPY CAMMETPHYHOM HATPY3Ke A —4 J0JIZKHO
ObITH PaBHO: 5 z? _
z
3A; c —
+0A;2A;1A.
; ; N @
IToka3anue BoJIbTMETPA B TpexdazHou
LenH NPH CHMMETPUYHOM HATpy3Ke
JO0JIZKHO OBITH PABHO: A —44
Z
B L‘.
300 B; Zc
+0 B; C [
220 B; 110 B.
—@

CooTHolIEeHHE MEXKTY JMHEeHBIMHA TOKAMH CUMMETPHUYHOI'O MIPUEMHHUKA, COCAUHECHHOI'0 B 3BE€31y
N TPEYroJbHUK NPHU MUTAHUHA OT OJHOI'0 U TOI'0 K€ CHUMMETPUYHOI0 HCTOYHUKA, PABHO:

IJIA = U

+la=317"
Lia = V3-17*
lia=1/2-Ig"

CooTHOLIEHHE MEXKIAY AKTHBHBIMH MOIIHOCTSIMH OIHHAKOBBIX CHMMETPHYHBIX NPHEMHHKOB,
COeIHHEHHBbIX B 3Be3[y M TPEYroJbHUK NMPH NMHTAHHH OT OJHOI0 H TOr0 K€ CHMMETPHYHOIrO
HCTOYHHUKA, cOCTABHUT: P =P

+Pa = 3-P Pa
=\3p
A
Pa=1/2-P
N3 BexTOpHOIT 1MarpaMmBbl cJieayet, 4To B a3y C Tpexda3Hoi YeTbIPeXNPOBOAHOI Lenn
BKJIIOYEHBI:
A
Ve

j|a
Uc Up
7

Cc

pe3uctopsl R

+pesucroppl R u  kowaencatopsr C
PE3NCTOPHBL R u KaTylIKW HWHAYKTUBHOCTHU
L xonnencaropsl C

CummMeTpuyHOi Tpex(da3zHOM cMCTEMOH 3./1.C. (HANPSIKEHUI, TOKOB) HA3bIBAETCS TAKasl CUCTEMa,
KOTOPYIO MO3KHO 3allHCaTh B BUJeE:
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. o in . 2T

tuy, =108in 501 ; 1, =10 sin |1 Oﬂr—?’ ; Uy = 10?171(1507‘ — ?.?).
U, = 10sin3141; u, = 20sin(314c — 120°); u; = 30sin(314r — 240°).

. 2T . 2T .

ILL=Ie’=;,=1e5; 1, =1.

. . —jo0?, ¢ 0"

E,=E: E,=Ee /™. E, =Fel
JIuHeiiHOe HaNpsizKeHHe B MHOTO()a3HOM 1IeNH 3TO:

Pa3HOCTh MOTEHLIMAJIOB TOUEK B Ha4aJle U KOHLE TPOBOJIA JIMHUHU

+HanpspkeHue Mexly AByMsl JIMHEMHBIMU IIPOBOJIAMHU

[Tpou3BeneHue TOKa B TUHUM Ha MOJIHOE COMPOTHBIICHHE (Da3bl HATPY3KU

Hanpspkenue Mex 1y HadaioMm ¥ KOHLIOM ¢a3bl Harpy3Ku
CumMeTpu4HbIi Tpexga3Hblii NOTPedUTE/Ib, COCINHEHHBIH B TPEYIroJIbHUK, NOAK/II0YEeH K
Tpexd¢a3Hoi ceTu Hanpsikennem 220 B.

OnpeneanTsb JUHENHBIA TOK, €CJIM CONPOTUBJIeHUE (a3bl moTpeduTesss paBHo 11 Om

@

2z S |2

&
20a

60 a

+34,6 a

11,56 a

AMnepMerp Al, BKJIIOYEHHBIH B Ilellb CAMMETPHYHOI0 NoTpeduTe s, mokassiBaer 17,3 A. Uro
NMOKazKeT ammnepmeTp A2?

o /Z/
& % Ik

zZ

%3

17,3A
20A
+10 A
34,6A
Cucrema CUHYCOUAAJTBHBIX JUHENHBIX Haﬂpﬂﬂ(eﬂﬂﬁ, nmuramomas mernb, CMMMETPUYIHA.
Onpeneauth NoKa3aHue aMmnepMeTpa, ecjim usBectHo, yro Uan=100 B; Z¢=10 Om.

zF ) =

& “
zé

SF
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17,32A
+10A
14,1A
5A
Conporusiienue ¢pa3pl CHMMETPUYHO Tpex(daszHoro norpeduresass paBHo 10 Om. Uro nokaxxer
BOJIBTMETP ( CM. cXeMy ), eCJId amInepMeTp nokasbiBaet 17,3 A?

5
®

&
+U=100 B

U=173 B

U=300 B

U=50B

Bo cko0y1bKO pa3 U3MEHUTCH BeJIUYMHA AKTHBHOW MOIIIHOCTH, €CJIM CHMMETPHUYHYIO HATPY3KY,
COeIMHEHHYI0 3Be3/10i 0e3 HelTpaJiu, epecoeHHUTh B TPEYTrOJbHHUK IPU HEU3MEHHOM
HANPsiKeHUu? YBEIUYUTCS B pa3

JIMHEHHOM

—

v " YMCHBIIMTCA B pa3
V3 +VBemnuntes B TpH pasa
YMeHbLINTCA B TPU pasza
CumMeTpU4HBbIH Tpex(¢a3Hblil NOTPeOUTE b, COeAUHEHHBIH B TPEYI0JIbHUK, HMeeT
conporusjenue ¢pazpl £1 = 15 Om. Jlpyroii cMuMMeTPHUYHBIH NOTPeOUTEIb COCJUHEH B 3Be31y U
HOKJII0OUEH K Toii se ceTn. KakoBo conporusienne ¢paszbl £2 BToporo norpedures, ecau
U3BECTHO, YTO JIMHEIHbIe TOKH 000MX MOTpeduTe/1eil 0AMHAKOBBI.

z,— 15 0m.
2z, = 15-43 0m.
z, =45 Om.

+z, =5 0m.

CumMeTpu4HbIii Tpexda3Hblii NoTpeduTe b, COCANHEHHBIH B 3Be3/1y, MMeeT CONPOTHBJIeHHe (a3bl
Z; =90M. Jlpyroii cMuMMeTPHYHBbIH OTPeOUTE/Ib COeIUHEH TPEYroJAbHUKOM U MOAKJIIYEH K
Toii e cern. KakoBo conporusiienne gasbl Z2 BToporo morpeduTeisi, ec/in H3BECTHO, YTO
JINHelHbIe TOKU 000MX MoTpeduTe/ieil O INHAKOBBI.

z, =9 0m.

z, =15,6 0M.
tz, =27 OmM.,
z, — 5,2 0um.

ITosiHast MOIITHOCTH CHMMETPUYHOI0 TPeX(a3HOIro NPHMEMHUKA He3aBUCHMMO OT c1ocoda ero
COC/IMHEHMS PABHA:

S = 3141,
S — 3U.l,.
+S = 3Ugly.
S =1l

JJ1s1 n13MepeHus aKTMBHOM MOIIHOCTH Tpex(¢a3Horo norpeduTe/ st NpU CHMMETPHYHOM peKUMe
HE00X0UMO M JOCTATOYHO MMeTh OAHO(A3HBIX BATTMETPOB:
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+0IuH

IBa TpU

4eThIpe

ITouemy 0OpBIB HEHTPAJBLHOIO NPOBO/A YeTHIPEXIPOXOIHON CHCTEMBbI SBJISICTCS ABAPUIHHBIM
pexumom?

+Ha ogaux ¢a3zax npuéMHHUKa SHEPTUH HANPSHKEHUE YBEIUYUBACTCS, HA IPYTHX YMEHBIIACTCS

Ha Bcex (a3ax npuéMHUKa SHEPTUU HANPSDKEHUE 11a/1aeT

Ha Bcex ¢a3zax npuémMHHKa SHEPTHH HANPSKEHNE BO3PACTACT

Bo3HuKaeT KOPOTKOE 3aMBbIKaHUE

JlaMnibl HAaKAJIMBaHUSA ¢ HOMMHAJIBbHBIM HanpsikeHueM 220 B Bki1rouaror B Tpexdas3Hyio ceTb ¢
JIMHeHbIM HanpsikeHueM 220 B. Onpeneaurs cxeMy coelMHEHHSI JIAMII.

TpexnpoBOAHON 3BE3/101.

YeThIpeXnpoBOIHON 3BE3/1011

+TpeyroapHuKOM

[IlecTunpoBoHOM 3BE3A0M.

B Tpexda3znoii nenu JuHeiiHoe HanpskeHue 220 B, muHeilinbIi TOK 2A, akTHBHast MOIHOCTH 380
Bt. HaiiTn ko3¢ ¢puumeHT MOIHOCTH.

+Cos = 0.8
cos=0.4
cos=0.5
cos =0.6

MGTOI[I/IKa IMPOBCACHUA TCKYIICTO KOHTPOJIA

[TapameTpsl METOIUKH 3HaueHue napameTpa
[Ipenen IIUTETBHOCTHA BCETO KOHTPOJIS 20 MUHYT
[TocnenoBarenbHOCTh BEIOOPA TECTOBBIX 3a1aHUN Crnyuaiinas
[Ipennaraemoe KOJIUYECTBO TECTOBBIX 3aJaHUI 10

Kpurtepun onenkmn:

S 0amnoB - OLEHKA «OTIMYHO» BBICTABIISAETCA CTYJIEHTY, KOTOPBIM IPABHIBHO BBIIOJIHUI
90100% TecToBBIX 3aAaHUM.

4 0aJlJI0B - OLIEHKA «XOPOIIO» BBICTABISIETCS CTYACHTY, KOTOPBIi npaBuiibHO BbInonHua 70-80%
TECTOBBIX 3aJaHUMH.

3 0anma - OLEHKA «yJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, KOTOPBIM IpPaBUIBHO
BbINOIHWI 50-60% TECTOBBIX 3aJaHUM.
OrneHka «HEeyIOBIETBOPUTENIBHOY» BBICTABISIETCS CTYJEHTY, KOTOPbIM mpaBuibHO oTBeTUN MeHee 50%
TECTOBBIX 3a/IaHUH, OaJUIbI HE BHICTABIISIOTCS.

Pasznen Ne4 «MarnutHbie nenu. Tpancpopmaropsn»
Kontponupyemblie komnereHIu (3HaHus, ymenus): OK-
1; 2, [IK — 2.1; V1, 33; 34, JIP-18

Bonpocsl qi1s onpoca:

1. OcHOBHBIE XapaKTEPUCTUKU MArHUTHOTO MOJIS.
2. MarsuTHbIE CBOWCTBA MaTEPHAIIOB.
3. CdhopmynupyiiTe 3aK0H IEKTPOMArHUTHON MHTYKIIHH.
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4. OCHOBHBIE 3JIEMEHTBI KOHCTPYKIIUU TpaHCc(opMaTopa U UX Ha3HAuUCHHUE.

5. Haznauenue, mpuHIUN JeHCTBUS UCCIETyeMOro TpaHchopmaTopa.

6. Jl1 4ero MpoBOIUTCS OIBIT XOJIOCTOr0 Xoaa?

7. N300pa3ute 3IEKTPUUECKYI0 CXEMY OIbITa XOJOCTOTO X0Ja IABYXOOMOTOYHOTIO
TpexdazHoro TpaHchopmaropa 1 Jaite He0OX0UMblE MOSICHEHNU .

8. Kakpue  3aBUCHMMOCTM  Ha3bIBAIOT  XAPAKTEPUCTHMKAMHU  XOJIOCTOTO  XOJa
TpaHchopMaTopa, 1 IpH COONIIOIEHIH KAKUX YCIOBUI OHM MOJTy4YaroTCs?

0. Kakue 3HaueHns XapakTepUCTUK XOJIOCTOIO X0/1a Ha3bIBalOT HOMUHAJIbHBIMU?

10.M306pa3ute 1 00bACHUTE 3aBUCUMOCTb TOKA XOJOCTOI0 X0/a TpaHc(hopMaTopa OT BEIMUUHBI
MOJIBOJIMMOTO HANPSKEHUS, 3aIUIINTE YCIOBUS, IPH KOTOPBIX OHA MOJyYeHa.

11.1M300pazure U OOBSCHUTE 3aBUCHUMOCTb IOTEPh XOJIOCTOIO XoJa TpaHchopMmaTopa oOT
BEJIMYHMHBI TOABOAMMOTO HANPSHKEHHSI, 3aITUIINTE YCIOBHS, IPU KOTOPBHIX OHA MOIy4eHa.

12. H3o0pa3utre U OOBACHUTE 3aBUCUMOCTh KO3((PUIHEHTa MOLIHOCTH XOJOCTOrO XO0Ja
TpaHchopMaTopa OT BEIHMYMHBI MMOABOAMMOTO HANPSOIKCHHUS, 3alUIIMTE YCIOBHS, MPU KOTOPBIX OHA
HOJIyYeHa.

13.  Kakwue mapameTpsl CXeMbI 3aMEIICHUsI TpaHCPOpPMATOpa OMPELIISIOTCS TI0 pe3yIbTaTamMm
OIIBITA XOJIOCTOT'O X0/1a?

14. TloscHuTe oOmpeAeleHHE TapaMeTpOB CXEMbl 3aMEUIeHUs TpaHcpopmaropa IO
pe3yJbTaTaM OIbITa XOJOCTOr0 X0/a.

15.  H3o0pasute cxeMy 3amelleHus TpaHchopMmaropa s X0JIOCTOro XoJa TpaHcdopmaropa
Y Ha30BUTE €€ MapaMeTphl.

16.  Kakum o0pa3oM U 1ouemMy U3MEHSIOTCS apaMeTpbl CXEMbI 3aMellleHHs TpaHchopmaTopa
C YBEJIIMYEHHUEM HAIPSKEHUS MPH IPOBEJCHUH OIBITA X0JI0CTOro xoaa?

17. Kak ompenenuts ko3¢p¢uuueHT TpaHchopMaluu MO pe3yibTaTaM OIbITa XOJIOCTOTO
xona?

18.  Kak noiy4uTh Mo pe3yibTaTaM OIbITa XOJOCTOrO Xoja TpexdaszHoro TpaHchopmartopa
3Ha4YeHHE KOI(PHUIIMEHTA MOIITHOCTH?

19.  Ha uTo pacxojyeTcsl aKTUBHasi MOIIHOCTb, MOTpedisieMasl TpaHC(POPMATOPOM B pEXUME
X0JIOCTOTO X0Aa?

20. Ha yto ucnomb3yercs peakTHBHAs MOIIHOCTb TpaHc(opmaTopa B pPEKHME XOJIOCTOrO
xona?

21.  Jlng 9ero mpoBOIUTCS OMBIT KOPOTKOTO 3aMbIKaHUsA?

22 .M300pa3ute HIEKTPUYECKYI0 CXEMY OIbITa KOPOTKOTO 3aMbIKaHUS JABYXOOMOTOYHOIO
TpexdazHOro TpaHchopmaTopa U AaiTe HEOOXOJUMBbIE MOSICHEHUSI.

23. Kakme 3aBUCHMOCTH  Ha3bIBalOT  XapaKTEPHUCTUKaMU  KOPOTKOTO  3aMBIKaHHUS
TpaHchopmaTopa, 1 pH COOTIOIEHIMH KaKUX YCIOBHM OHM MOy4yaroTcs?

24. W3oOpasute U 00BSICHUTE 3aBUCUMOCTh TOKa KOPOTKOTO 3aMBIKaHUS TpaHCPOpMaTopa OT
BEJIMYMHBI TOABOAMMOTO HANIPSHKEHUSI, 3aITUIIUTE YCIOBHSL, IPU KOTOPBIX OHA MOIyYeHa.

25. H3oOpasute u 0OBSICHUTE 3aBHCUMOCTH TIOTEPh KOPOTKOTO 3aMBIKaHUsS TpaHchopMaTopa
OT BEJIMYHMHBI MTOABOANMOTO HANIPSKEHMS, 3aIIUIIUTE YCIOBUS, IPU KOTOPHIX OHA MOTyYeHa.

26. UzobOpasure u OOBSICHUTE 3aBUCUMOCTb KOX(P(UIMEHTa MOIIHOCTH KOPOTKOIO
3aMbIKaHUs TpaHchopMaTopa OT BEJIWYHMHBI IOABOAMMOIO HANPSKEHMS, 3allUIINTE YCIOBHS, NpU
KOTOPBIX OHA TOJTyYCHA.

27. TlosicHuTe TONY4YEHHE MO pe3yJIbTaTaM OIbITa KOPOTKOTO 3aMBIKaHUS Tpex(azHOro
TpaHcopmaTopa 3HaueHHuEe KO3PPUIIUEHTa MOIITHOCTH.

28.  Kakue mapameTpbl cXeMbl 3aMelleHHs TpaHchopMaTopa ONpeAesstoTCs M0 pe3ysibTaTaM
OIBITa KOPOTKOI'O 3aMbIKaHUs?
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29. TlosicHuTe oOmpeneneHrue MapaMeTpoOB CXEMbl 3aMelIeHHs TpaHcdopmaropa IO
pe3yJIbTaTaM OIbITa KOPOTKOTO 3aMbIKaHUSI.

30. Ilouemy c yBeinMuYeHHEM TOKa BTOPHUYHOW OOMOTKHM TpaHchopMaropa pacTteT TOK U B
NEepBUYHON 0OMOTKE?

31.  Yro monumaercs noj kodddummertom nonesnoro aecteus (KI1J1) tpancdopmaropa?

32. UM3obOpasure wm mosicaute 3aBucuMocth KIIJI Tpancdopmaropa ot kodddunmeHTa
HArpy3KH, 3alUIIATE YCIOBUS, IPU KOTOPHIX OHA IMOTYyYCHA.

N3 tecToBhIX 3amanuii hopMHUpyeTCs 5 BapHAHTOB 3aJaHUM 10 3 BOIIPOCA B KAXKJIOM.

S 0ann0B - BBICTaBIAECTCS CTYACHTY, KOTOPBIM IIPABWJIBHO BBIIIOJHUJI BCE IOCTaBICHHbIE
BOTIPOCHI, IOTHYECKU U CTPOMHO M3JIaraeT yuyeOHbI MaTepuas, yMeeT IPOU3BOIUTH 000D 3JI€MEHTOB
JNIEKTPUYECKUX LENed U DIEKTPOHHBIX CXEM, 3HA€T METOJbl pacuyeTa M HU3MEPEHMsSI OCHOBHBIX
[IapaMeTPOB 3JIEKTPUUYECKUX, MAarHUTHBIX M 3JIEKTPOHHBIX LIE€NEH, YCTPOMCTBO M NMPUHUMUI JEHCTBUS
JNEKTPUYECKUX MAILIUH.

4 0a/1a - BBICTABISIETCS CTYIEHTY, KOTOPBIM IO CYLIECTBY OTB€YAaeT Ha IIOCTABJICHHBIC
BOTIPOCHI, C HEOONBIIMMH TOTPEIIHOCTSAMU TPUBOIUT (HOPMYITHPOBKH ONpEACTICHUN, B OTBETE
JoITycKaeT HeOoJIbIIne MpoOeibl, HE UCKaXKaroIUe ero COJepKaHMUS.

3 Oayua - BBICTABJSIETCS CTYJIEHTY, KOTOPBI HE COBCEM TBEPAO BIAJEET MaTepUajoM, NpHU
OTBETAX JOIYCKAaeT MAJOCYIIECTBEHHBIE OIPEUTHOCTH, UCKa)KEHUs JIOTUYECKON MOCIIEA0BATEIbHOCTH,
HETOYHYIO apIyMEHTAIUI0 TEOPETUUECKUX MOTOKEHUI.

2 0ajula - BBICTAaBISETCS CTYIEHTY, KOTOpbIM ciabo BiajeeT MaTrepuajoM, IpU OTBETax
JIOTIYCKAEeT CYLIECTBEHHbIE IOIrPEUIHOCTH apryMEHTALUU TEOPETUUECKUX TTOT0KEHHH.

1 0amn - BbICTaBISETCA CTYACHTY, KOTOPBIM MMeeT obliee MpeCTaBlIeHHE O Marepuaie, Ipu
OTBETAaX JIONYCKAaeT HETOUHYI0 apryMEHTAIMI0 TEOPETUUECKUX TOJI0KEHUI.

JladbopaTopnasi padora
Tema: UccienoBanne pa6orsl ogHogasnoro rpancgopmaropa
(BpeMs MpoBeIeHUS 3aHATHUS — 2 Yaca)

Llenv  pabomwvl: W3ydyeHUE yCTPOWCTBA, NPUHIUMNA paboThl ogHO(a3HOrO TpaHchopMaTopa.
HccnenoBanue TpancgopmaTopa B pexKMMax X0JIOCTOr0 X0/1a, KOPOTKOTO 3aMbIKaHUSI U IPU Harpy3Ke.
Tlopsiooxk evinonnenusi pabomol
1. CoOpaTh cxemy COrjlacHO PUCYHKY 1.
2. [locne mpoBepKH cXeMbl MPENoaBaTeieM BKIIIOUUTh CXEMY MO HalpsHKEeHHE W MPOU3BECTH OIBIT
XO0JIOCTOTO X0/1a IPY BBIKJIFOUEHHOH Harpy3ke (TyMOJepsl JTaMIIOBON Harpy3KH OTKIIOYeHbI). [laHHbIe
M3MepeHHit 3aHecTu B Tabmuiy 1.

1T TOTTT
T e

Puc 1. Cxema 0na ucneimanust mpancgopmamopa Ha Xxoa0cmom xo0y u Hoo Hazpy3Kot
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3.

4.

5.

6.

[To nmaHHBIM oOmBITA BBIYUCIHUTH: Kod(duimeHT TtpaHchopmanuu N, TOJHYIO MOIIHOCTH S,
K03 PHUIIMEHT MOIIIHOCTH COS [, yroji nmotepu B cTanu [.
YcranaBnuBas TymOiepaMu pa3iMuHylO0 Harpy3Ky, MPOM3BECTH HCIbITaHHE TpaHchopMaTopa IMoA
Harpy3ko# (3-4 3Hauenwst). JlaHHbIC H3MEPEHUI 3aHECTH B TaOHIy 2.

Tabauya 1. Pe3ynivmamsl uccied08anus Xoiocmo2o xo0a mpancghopmamopa

N3mepeno Brrancneno

ULB| U B | lo A | Po,Br n CDOS 0o | S, BA 0
0

Tabnuya 2. Pe3ynemamvl ucciedo8anusi mpacg)opmamopa noo Hacpy3kou

N3mepeno Brraucneno

Pi1, Bt

Uy,B | I, A Io, A| Uz, B | cos (1 0 P>, BT 0 0OuU, %

[To pe3ynpTaTam U3MEpEeHH OCTPOUTH BHEITHIOI XapaKTEPUCTUKY TpaHcPopMaTopa U OMpeaesIuTh
MPOIIEHTHOE U3MeHeHue HanpspkeHus [1U, %.

Cobpath cxemy COrlacHO pUCYHKY 2. B cxeme mpeaycMoTpeTs J1abopaTopHblit aBTOTpanchopmarop,
BosbT™METp 7,5:60 B 1 amnepmerp PA2 Ha 5 A.

*

PW
NATP * I A a
o PA1
TV1
U
~220 B 6@ §|§TVZ 6@
[

Puc.2. Cxema 014 uccaedosaHuUA onbima

KOPOMKO020 3aMbIKaAHUs mpancgopmamopa

. Paccuntats HoMuHanbHble TOKH |11 1 I2H. TpaHchopMaTopa. BenrunHbl HOMUHAJIBHBIX TOKOB MOXHO

OTpeNeIUTh Ha OCHOBE TMACHOPTHBIX MJaHHBIX TpaHchopmaropa. Ilocine mpoBepKH CXeMbl
MPENOJABATENIEM BKIIOUYNUTh CXEMY MOJ1 HAMPSHKEHNE U MPOU3BECTH OIBIT KOPOTKOTO 3aMbIKaHus. J1ist
TOr0 K TEpPBUYHON OOMOTKE TpaHchopmaropa MOABECTH TaKOoe HAMpsDKEHHE, MpPU KOTOPOM B
MEPBUYHON M BTOPUYHON 0OMOTKAaX YCTAaHOBSITCS HOMUHAIbHBIE TOKHU. J[aHHBIC N3MEPEHUI 3aHECTH B
tabmuny 3. Tabnuya 3. Pe3ynsmamsi onvima KOpoOmKo20 3aMblKauus mpancgopmamopa

N3mepeno 3BIYKCIIEH )

Uik, B lik, A | Pk, Bt I2, A cos Ux | Zk,OM | rk,Om | Xk, OM | Uk, %

.1lo maHHBEIM oOIIbITa KOPOTKOI'0 3aMbIKaAHUA BBIYUCIIUTL: ITOJHOC COIPOTUBJIICHUC ZK, AKTUBHOC

COTIPOTHUBIICHUE 'k, PEAKTUBHOE COMPOTHUBJICHHE XK.
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Cooeporcanue omuema
. CxeMbI ¥ TaOJIUIIBI.
. Pacuetnbie hopmyIibl.
. BHemHsis xapakrepuctuka TpaHcdopmMaTopa.
. BeiBo1bI O mpoienianHo# paboTe.

A W DN P

KoHnTpoJsbHbIe Bonpockl
. YCTpOMCTBO M MPUHIIUII JHCTBUS TpaHchopmaTopa.
. Uro takoe koddduimeHT TpaHchopmanumn?
. C KaKoil 11eJIb10 IPOBOAATCA OMBITHI XOJIOCTOTO X0/1a U KOPOTKOTO 3aMbIKAHHS?
. Kakas 3aBucMMOCTb Ha3bIBaeTCsl BHEIIHEH XapaKTEpPUCTHKON TpaHCpopmaropa?
. Kak onpenenuts KI1JI Tpanchopmaropa?
. Kak ompenenuts 4ncio BUTKOB BTOPUYHONH OOMOTKHM IPH W3BECTHOM YHCJIE€ BUTKOB INEPBHYHON
obmoTku, HanpspkeHun Uy i U2?
7. Ilouemy cepaeyHuk TpanchopmaTopa HaOUPAIOT U3 TUTACTHH?

Uk, WN PP

B koHue 3aHATHS mnpenojaBarelb IyTEM YCTHOIO ONpOca IMPOBEpSET YCBOEHUE 3HAHUM
CTYACHTaMH II0 BOIIpOcaM JUIsi caMonpoBepku. OQopMIIeHHBIE OTYETHI IPOBEPSIOTCS U TIOIHCHIBAIOTCS
Ipero/iaBaTeseM.

Kpurepun ouneHku:

5 0ayuI0B BBICTABISETCS CTYAEHTY, KOTOpPBIM NPUHHUMAET aKTHMBHOE Y4YacTHE B BBINOJIHEHUU
paloThl, MPaBWJIBHO M aKKypaTHO O(QOPMIISET OTYET, NPAaBMJIBHO OTBEYAET HA BCE IOCTaBJIEHHBIE
BOIIPOCBI, YMEET IIOJIb30BAaThCA  3JIEKTPOU3MEPUTEIIbHBIMU  MpHOOpaMu, BIAJAEET METOAaMH
ANEKTPUYECKUX U3MEPEHUH, 3HAECT YCTPONCTBO U IPUHIUN AEUCTBUS MIEKTPUUYECKUX MAIIKH.

4 0a1a BBICTABIIAECTCSA CTYAEHTY, KOTOPBIM NPUHMMAET AKTMBHOE YYacTHUE B BBINOJIHEHHUU
paboThL, IPaBUIIBHO U aKKypaTHO OQOPMIISIET OTYET: IPU OTBETE HA NOCTABJICHHBIE BOIPOCHI JJOMYCKAET
HE3HAYUTEIIbHBIE HETOYHOCTH, HE HCKaXKaIOILUeE €r0 COepKaHU.

3 0anna BBICTaBISETCA CTYIEHTY, KOTOPbIM NPUHUMAET HE OYEHb AKTHUBHOE Yy4YacTHE B
BBINOJIHEHUH pabOThl, MPAaBWIBHO M aKKypaTHO OQOpMIIsSeT OTYeT, NPU OTBET€ Ha IOCTABICHHbIC
BOITPOCHI JOITYCKAE€T HETOYHOCTH.

2 0ajuia BBICTABISETCS CTYJEHTY, KOTOPBIM NMAacCMBHO OTHOCHUTCS K BBINOJIHEHHUIO paloThI,
MPaBUJIbHO 0()OPMJISIET OTYET, IPU OTBETE HA NOCTABIECHHBIE BOIPOCH! UCTIBITHIBAET 3aTPYIHEHUSI.

DoHJ TECTOBBIX 32IaHUI I TEKYLIEero KOHTPOJIS 3HAHUHU 110 TeMe:
(Bvibepume ooun sapuarnm omeema)
Kaxkue TpancdopmaTopbl HCHOJIbL3YHOTCH ISl MUTAHUS YJIEKTPOIHEpPrueil ObITOBbIX
norpeourenei?
WU3MEPUTEIIbHBIE
CBapOYHbIE
+CHIIOBBIE
aBTOTpaHC(HOPMATOPEI
HN3mepuTenbHbIi TpanchopMaTop TOKa MMeeT 00MOTKH € YMCJI0M BUTKOB 2 u 100. Onpenenurs
ero Ko3(pGuUHeHT TpaHchopMaLHU.
50
+0,02
98
102
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Kaxkoii npu0op Heslb3sl NOAKJIIYUTH K M3MEPUTEIbHOI 00MOTKe TpaHchopmaTopa Toka?
+aMIIEpMETP

Boabr™merp

Ommetp

ToxoBble 0OMOTKH BaTTMETpa

Y cuiioBoro ognogasHoro TpancopMaTopa HOMMHAIbHOE HanpsikeHue Ha Bxoae 6000 B, na
Bbixoze 100 B. Onpeneautrsb ko3 pumueHT Tpanchopmamun.

+60

0,016

6

600

IIpu kakux 3HaYeHUAX KOIPuIHEeHTa TpaHcPOopMaLH e 1eco000Pa3HO NIPUMEHSTh
aBToTpaHcopmMaTopbl

k>1

+k>2

k<2

HE UMEET 3HaUCHUs

IHouemy cBapo4HBbIi TPaHCPHOPMATOP U3TOTABJINBAIOT HA CPABHUTEILHO He00JIbIII0€ BTOPHYHOE
HanpsikeHue? YKaKuTe HeNPaBUJIbHbIN OTBeT.

J171s TOBBIIIEHUS! BEIMYUHBI CBAPOYHOTO TOKA MPU 33JaHHOM MOIIHOCTH.

Jns yny4dieHust yciaoBuii 0€301aCHOCTH CBapIUKa

+J[ns  momydeHus KpyTOMajarouiel BHENIHEH XapaKTEepUCTUKH

CBapka poucXouT NPU HU3KOM HalpsyKEeHUH.

Kaxkoii ¢puznyecknii 3aK0H JIEKUT B OCHOBE NPUHIUIA AelcTBUsI TPaHcphopmaTopa?
3akoH Oma

3akoH Kupxroda

3aKOH CaMOMHIYKLIUU

+3aKO0H 3JIEKTPOMAarHUTHOM MHAYKLIAN

Ha xakmue pe:xxumMbl pa6oTsl paccunTanbl TpancgopmaTopsl 1) HanpsikeHus , 2) Toka?
+1) Xonoctoii xox 2) KopoTkoe 3amblkaHne

1) Kopotkoe 3ambikanue 2) XonocToi xoq oba

Ha PEeXUM KOPOTKOTO 3aMbIKaHHs

O06a Ha pexuM XO0JIOCTOr0 X0a

Kak noB/iusier Ha BeJINUMHY TOKA X0JIOCTOr0 X012 YMEHbIIIeHHe Y1 C/JIa BUTKOB NePBUYHOM
o0MoTKH 01HOGa3HOr0 TpaHchopmarTopa?

+Cuia Toka yBenTuIuTCs

Cuna Toka yMEHBIINUTCS

Cuna ToKka He U3MEHUTCSA

[Ipoun3oiiaeT KOPOTKOE 3aMbIKAHUE

Onpeneants k03¢ GuureHT TpaHcGopMany U3MEPUTETBLHOT0 TpaHcGopMaTopa TOKA, €CJIU ero
HOMHHAJIbHbIE TapaMeTpbl cocTaBaslOT 11=100 A ; I =5 A?

+k = 20
k=5
k=0,05

[ pelieHus HEIOCTaTOYHO JAHHBIX

B kakoM pexume padoraroT u3mepurenabHbie Tpancgopmaropsbl Toka (TT) u TpanchopmaTopsl
Hanpsukenusi (TH)? Yka3aTs HenmpaBU/IbHBINA OTBET:

TT B pesxuMe KOPOTKOIO 3aMbIKaHUS
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TH B pexxrme X0JI0cTOoro xoaa
+TT B pexume X0I0CTOro X0Aa
TH B pexxrimMe KOPOTKOTO 3aMbIKAHUS
K 4yemy npuBoaut o0pbIB BTOPMYHOII nenu Tpancgopmaropa Toka?
K kopoTkOMy 3aMbIKaHUIO
+K peKUMY XOJIOCTOI'O X0Ja
K noBbIIEHNIO HANIPSIKEHUS
K monomke Tpanchopmaropa
B kakux pe:xxumax MokeT padoTarh CHJI0BOH TpaHnchopmarop?
B pexume xonoctoro xona
+B Harpy304HOM pexnMe
B pexxnmMe KOpOTKOTO 3aMbIKaHUS
Bo Bcex nepeuncieHHbIX pexuMax
Kakmue TpancdopmMaTopbl 103BOJSIIOT NJIABHO U3MEHATHh HANPSIKEHUE HA BLIXOHBIX 3a:KMMax”?
CuoBbie TpaHchOPMATOPHI
W3mepuTtenbHble TpaHCPOPMATOPHI
+ABTOTpanchopmMaTopsl
Caapounsle TpaHc(hopMaTOpbI
Kaxoii pexxum padotbl TpancdopmaTopa no3poJisieT onpeaeautTb kodgduunent rpanchopmanuu?
+Pexum Harpysku
Pexxum xonocroro xona
PexxuM KOpOTKOTO 3aMbIKaHUs
Hu oavH U3 nepeuncieHHbIX
Enunuueil usMepeHuss MATHUTHOM HHAYKI UM B sBJisercs:
A/m
['a/m
+Tn
B6
MarHuTHOM HHAYKIMEeH B siBasieTcsi BeJIMYMHA:
+0,7 Tn

0,3-107 Bg:
800 A/m

1,256.107° T/
Enunuuei usMepeHust MATHUTHOIO NOTOKA @ siBJsieTcsi:
+B06

A/m

I'a/Mm

Tn
DyHaaMeHTAJIbHbIe YPaBHeHUs1 MaKcBeJ1a NPUMEHSIIOTCS 1JIA ONMCAHMS:
MH(OPMaLlMOHHOTO

MIPOCTPAHCTBA MEXaHUYECKHX

HaIpsHKEHUN

+3JIEKTPOMarHuTHOTO MOJIA

TEIUIOBOT'O ITOJISI
DJIEKTPOTEXHNYECKAAl CTAJb SBJISIETCH:

MapaMarHUTHBIM MaTepualioM

MbE30JIEKTPUUECKUM
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MaTepuaioM +(eppoMarHUTHBIM
MaTepuaIoM JTMaMarHATHBIM
MaTepuaIoM

OcHOBHasi XapaKTePUCTUKA (PePPOMATHUTHBIX MATEPUAJIOB, KOTOpPasi IPUMEHSETCSl IPH pacyere
MATHHUTHBIX IIeneu 31o —.

3aBUCUMOCTh MAarHMTHOIO TIOTOoka @ oOT HAIMPsSOKCHHOCTU  BJICKTPUYCCKOI'0  ITOJIA E
3aBUCHUMOCTh MarHUTHOMH HMHAYKOUHU B or HaIIPAKCHHOCTHU JJICKTPHUYCCKOI'O ITOJIA E
3aBUCUMOCTDb HAIIPSIKCHHOCTU 3JICKTPHYCCKOIO ITOJIA Eort HaMNps’KCHHOCTU MAaroHuTHOT'O I1OJIA H
+3aBUCUMOCTh MarHUTHOMH HHAYKIOUH B ot HaIIps’KCHHOCTU MArHUTHOT'O ITOJIA H

33BI/ICI/IMOCTL MATrHUTHOM HHAYKIUHA B OT HAIIPHKCHHOCTH MAIHUTHOTO ITOJIH H, OoIIucCbIBacMas
B XK 3

KpuBOii a-0-B-1-0-/1-e-K-3, HA3bIBaETCH:
YaCTHOM METJIEN ructepe3ruca +OCHOBHOW KPUBOM HaMarHUYMBaHUS

MpeAesIbHON METIEN TucTepe3rca KpUBO OCTaTOYHOW HAMATHUYEHHOCTH
OCHOBHOM MarHMTHBIH MOTOK B 3JIEKTPOTEXHHYECKOM YCTPOICTBE CO3/1aeTCs:

+TOKOM OOMOTKH, PacIoJIOKEHHOW Ha (EPPOMAarHUTHOM CEpACYHHMKE, WM TOCTOSHHBIM MarHUTOM
MarHUTHBIM I10JIEM 3€MIIH

BUXPEBBIMH TOKaMH1 B CCPACUYHHKE
SJICKTPUYCCKUM I10JIEM MEKBUTKOBOM €MKOCTH
MarnuTHas Henb B BUJE TOpouaa ¢ MOCTOSTHHBIM IMONMEPECIYHBIM CCYCHUEM S KJIaCCI/I(l)I/II[I/IpyeTCH

KakK:

+OI[HOpOI[Ha$I HCPa3BCTBJICHHASA
HCOAHOPOAHASA HECUMMCTPUYIHAA
OAHOpOJHaA pa3BETBJIICHHAA HCOAHOPOHAA
CUMMCETpUYHAad

25.Ecaiu npy U3BeCTHBIX 3HAYEHUM MATHUTHOIO NOTOKAa @, reOMeTPUYECKHUX NapaMeTpax
Maruutonposoaa |, S m mapku cramu, Tpedyercsi onpeneaurs lw (MJIC) Hepa3BeTBJIeHHOI
MArHMTHOM LeNH, TO TAKOW THII 321a41 HA3bIBACTCSH:

3a/la4a  ONpENEJCHUs TATOBOIO  YCHIIUSA

3a/1aya pacyera MarHUTHBIX IOTEPh

+mupsmas  3ajaya pacuera HEpa3BETBICHHOM MAarHUTHOM LN

oOpaTHas 3a/1aua pacdera Hepa3BeTBICHHOW MarHUTHOM IETTH

Ecin u3BecTHA BeJIMUMHA HANIPSIAKEHHOCTH MATHUTHOTIO NoJist H ¥ JyimHa cpeHeil CHJI0BOI JTMHUHU
{ npuBeeHHOii MATHUTHOI LENH ¢ MOCTOSHHBLIM NONEPEeYHbIM ceueHHeM S, To
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b= ==
R s |
v P :
L : ’ H
o— i iy
MACHHTOABIGKYIIas cuia W pappa  — -
Iw = H/AIS)
Iw = HS/I
+lw = HI
Iw = H/

le/l MOAKJIIYCHUHA KATYHIKH CO CTAJIbHBIM CEPACIHUKOM K HCTOYHUKY CUHYCOMAAJIBHOTO
HalpsizkeHUs MATrHUTHBIA IIOTOK B CepACYHUKE 6yHeT:

INEPpUOANICCKUM HECHMHYCON A IbHBIM
IIOCTOAHHBIM +CI/IHyCOI/II[aJIBHLIM
HU3MCHSATBHCA 10 SKCIIOHCHIHAJIbHOMY 3dKOHY

U
Ecan YBEJIHYNTh aMIUINTYY CHHYCONJAJTbHOI'0 HANIPSIZKEHUs ~ ™ Ha KaTyllIKe CO CTAJbHBIM
CEPACYHUKOM (cepneq}mk He HaCblllleH), TO aMIIJIMTy1a MArHUTHOI'O IMOTOKA .

HE XBaTaeT JaHHBIX
+YBEIIMYNUTCS HE
H3MEHUTCS
YMEHBIIUTCS

Eciau yMeHBIIUTH aMINTUTYYy CHHYCOMAAJIBHOI0 HANIPSIZKEHU S Y Ha KaTyLIKe CO CTAJIbHBIM
CEepACYHUKOM, TO aMILINTYJa MATHUTHOI'O IIOTOKA :

YBEIIMYUTCS HE

U3MEHUTCS

+yMCHBLIIUTCS HE

XBaTaeT JaHHBIX

Ecau npn

HEM3MEHHOH

aMILIMTY/Ae Y

CHHYCOMAJILHOIO

HANPSKeHUsl,

MOABOAMMOIO0 K

KaTyuike,

YAAJHUTh U3 Hee

¢eppoMarHuTHbI

i cepaeYHHK, TO

TOK B KaTyLIKe:

HE U3MEHUTCS YMEHBIIUTCS

710 HyJISl YMEHBIIUTCS

+yBenMUnTCA

MarsuronpoBoj TpaHc(popMaTopa BbINOJHAETCH U3 3JIEKTPOTEXHUYECKOM CTAJIHU JJIs:
+yBelIMUYEHUsT ~ MarHUTHOM  CBA3M  MEXIy  OOMOTKamHu

MOBBILIEHUS )KECTKOCTH KOHCTPYKIIMH

yn006cTBa cOOpKH

YMEHBIICHUS] EMKOCTHOU CBSI3U MEX1Yy OOMOTKaMH

IIpu yBesn4eHuu HArpy3ku Ko3(pPpuumneHT Tpanchopmannu Tpancpopmaropa:



+HE U3MEHUTCSI

OyzeT paBeH HYIIIO

YBEJIUYUTCS

YMEHBIINUTCSA

Koa¢ppuuuent rpancpopmanun ognogasHoro rpancopmaropa onpeaesior Kak

OTHOIICHHE YHCIIa BATKOB OOMOTKH HU3IIETO HAMPsLKEHUs TpaHchopMaTopa K YUCITy BUTKOB OOMOTKH
BBICILIET'O HAIIPSDKEHUSI OTHOIICHHE aKTUBHOTO COITPOTUBIICHUSI OOMOTKH HU3IIIETO HAMPSKEHUS
TpaHchopmaTropa K aKkTHBHOMY COITPOTHBIICHUIO OOMOTKH BBICIIETO HANPSDKEHUS OTHOLICHUE TOKA
O0OMOTKH BBICHIETO HANPSIKEHUS TPaHCPOPMATOPaA K TOKY OOMOTKH HU3IIETO HAPSIKCHUS
+otHomenue DJIC oOMOTKHM BwIcIIero HampspkeHus TpaHcdopmaropa K IJIC 0oOMOTKM HH3IIETO
HaIPSUKEHUS

MeTOI[I/IKa IMPOBCACHHUA TCKYIIETIO KOHTPOJIA

[TapameTpsl METOIUKH 3HaueHue nmapamerpa
[Ipenen AMUTENBLHOCTH BCETO KOHTPOJIA 20 MUHYT
[TocnenoBarenbHOCTH BEIOOPA TECTOBBIX 3a1aHUN Cnyyvaitnas
[IpennaraemMoe KOJIMYECTBO TECTOBBIX 3aJaHUI 10

Kputepuu ounenkmu:

5 0annoB - OLEGHKA «OTIUYHO» BBICTABISICTCS CTYJICHTY, KOTOPBIM IMPABWIBHO BBITOTHHI
90100% TecTOBBIX 3aJaHHUIL.

4 6AJJI0B - OIICHKA «XOPOIIIOY» BBICTABIISETCS CTYIACHTY, KOTOPBIN MPaBmiIbHO BITOHUI 70-80%
TECTOBBIX 3aJaHUI.

3 0anna - OLIEHKA «yJOBJIETBOPUTEIHHO» BBICTABISCTCS CTYAEHTY, KOTOPBIM MPaBUIBHO
BBITOJIHUI 50-60% TECTOBBIX 3aaHUMH.

OrneHka «HEYAOBIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBI MPaBUIBHO BBIMOTHUI
MeHnee 50% TecTOBBIX 3aJaHNi, OAJIIbI HE BLICTABIISIOTCS.

Pa3nes S «JuekTpuyeckue MaliMHbID
KonTponupyemsle komnereHunu (3Hanus, ymenus): OK-
1; 2, [IK —2.1; ¥2; V3. 31; 34, JIP-18

JlabopaTopnasi paGora
Tema: Ilyck Tpex¢a3HOro aCHHXPOHHOIO YJIEKTPOABUIATEIs C
KOPOTKO3aMKHYTBIM POTOPOM
(Bpems mpoBeeHMS 3aHATHUS — 2 Yaca)

L[eﬂb pa6ombz.' OBJIAACHUC TIPAKTUYCCKUMH HABBIKAMH 110 C60pKC CXCM YIpaBJICHUSA
TpeX(l)aSHI)IM ACUHXPOHHBIM JJICKTPOABUTATCIIEM C KOPOTKO3aMKHYTBIM pPOTOPOM IIpU IIOMOIOH
HCPCBCPCUBHOI'O MAIrHUTHOT'O ITYCKAaTCIIA.

Tlopsook svinonuenus pabomol
1. Cobparh cxeMy cOrjlacHO pHUCYHKY. [l cOOpKM CXEMBI HCIIONB30BaTh CIEIUAIBHBIN OJOK
naboparopHoro creHga «MarHUTHBIA myckarenby. OOMOTKH SJIEKTPOABUTATENs] COCIUHUTH 10
cxemam
«3BE€3/1a» WU «TPEYTOJIBHUK
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Puc. Ilpunyunuanvhas snekmpuueckas cxema nycka
97leKmpoosucamelisi Ha 1ab60pamopHOM CmeHOe
2. [Tocne mpoBepKy MperoaBaTeIeM CXEMbI TPOU3BECTH MPOOHBIN MTyCK AJIEKTPOIBUTATEIIS.
3. [IpousBecTr peBepCUPOBAHUE FIICKTPOIBUTATEIIS.
4. OTKIIIOYUTH HAPsDKEHUE, pa300paTh cXemy.

Cooepoicanue omuema
1. IIpuHIMNMANbHBIE FIEKTPUUECKAsE CXEMa UCCIIEI0BAHMSL.
2. JlanHbI€ BHIYUCIICHHBIX 3HAYEHUM IMYCKOBBIX M pa0OUUX EMKOCTEH.
3. BeiBojibI 110 pabore.

KoHTpoJibHbIE BONIPOCHI
1. YerpoiicTBo U IIPUHLINI JNENCTBUSA Tpex(da3Horo ACHUHXPOHHOTI'O
KOPOTKO3aMKHYTOT'O IBUraTelIsl IEPEMEHHOTO TOKA.
[louemy nBUTraTENH HA3bIBACTCSI ACUHXPOHHBIM?

3. VY CcTpoiCcTBO U NPUHIIMIT AEUCTBUS MArHUTHOTO ITyCKATeIsL.

4. [TpuHIMn paboThI CXEMBI ITyCKa MPH MOMOIIA MarHUTHOTO ITyCKaTedIsl.

5. HaznaueHune BCIOMOraTeapHOro KOHTAKTA, MOAKIFOYEHHOTO NapaJUIEIbHO KHOIKE
«ITyck».

6. JUis 4ero ycTaHaBIMBAeTCs KOHJEHCATOpP IIPpU IIyCKE DJIEKTPOJBUraTeis B
onHOo(Da3zHOM pexnume?

7. Kak n3MeHuTh HanpaBieHHUe BpalleHus TpeX(pa3HOro 3IeKTpoABUTaTeNs?

8. Kak 3ammiaercs 3neKTpoaBUrareib OT KOPOTKUX 3aMbIKAaHUN?

9. Kak 3ammiaercs 31eKTpogBUraTesb OT IEPErpy30K?

10.  IIpuHuuMnD AEUCTBUS ACUHXPOHHOTO AJIEKTPOJBUTaTENS.

11.  IIpeumymiecTBa U HEJOCTATKA ACUHXPOHHBIX AIEKTPOIBUTATENEH.

12. B kakux cnyyasx TNPUMEHSIOT ACHHXPOHHBIE 3JIEKTPOABUTaTeId ¢ (a3HbIM
poropom?

13. YceTpolicTBO ABUTATENEN TOCTOSSHHOTO TOKA.

14.  IlpeumyuiecTBa U HEJOCTATKU JBUTATEJIEN TIOCTOSHHOTO TOKA.

15. Kakumu crnoco0aMu MOXKHO pEryJlMpoBaTh CKOPOCTh BpALICHHs JBUTaTeNei
IIOCTOSIHHOTO

TOKa?

16.  Kak u3MeHUTh HalnpaBICHHE BPAIICHUS aCUHXPOHHBIX JBUraTeJIed W JBUraTenei
ITOCTOSIHHOT'O TOKa?

17.  Kakue reHepaTopbl UCIIOJB3YIOTCS B aBTOMOOMIIAX?

18. Kakume Tumbl 3eKTpoABHUraTenel IeaecooOpa3HO HCMHOIb30BaTh B KAayeCTBE
MIPUBOAA JJIsi 000PY0BaHUS, TPEOYIONIETo MJIABHOTO PEryJIMPOBAHUS YaCTOTHI BPALLICHUs?

19.  [IpeumyuiecTBa U HEJOCTATKU CUHXPOHHBIX AIEKTPOABUTaTENEH.
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20. B kakux ciydasx LeigecooOpa3HO HCHOJB30BaTh B KayecTBE MPHUBOJA
000pYyI0BaHUSI CHHXPOHHBIE JIEKTPOABUTATENH ?

B xonue 3aHsATHA npenoaaBarCyib IMyTEM YCTHOI'O OIIpocCa IPOBEPACT YCBOCHUC 3HAHUM
CTyACHTAaMHU I10 BOIIPOCaM IJid CaMOIIPOBCPKHU. OCI)OpMJIeHHLIe OTUYCTBI IPOBCPAIOTCA U NTOAIIHMCBIBAKOTCA
mpenoaaBaTciICM.

Kpurepun ounenku:

S 0anJI0B BBICTABISIETCS CTYJEHTY, KOTOPBIA IMPUHUMAET aKTUBHOE y4YaCTHE B BBIIOJHEHHUU
paboThl, MPaBWJILHO M aKKypaTHO OQOPMIISET OTYET, NPaBUIHHO OTBEYAET HA BCE IOCTABJICHHBIC
BONPOCHI, yMEET TIOJb30BAaThCA  3JICKTPOU3MEPHUTENIbHBIMU  NpuOOpaMu, BIaJ€eT METOJAaMHU
ANEKTPUYECKUX U3MEPEHUH, 3HACT YCTPOMCTBO U IPUHILIUI ACUCTBUSA MIEKTPUYECKUX MAILIKH.

4 0aJ1a BBICTABISETCA CTYJEHTY, KOTOPbIA NPUHUMAET AKTUBHOE Y4YacTHUE B BBIITOJIHEHUH
paboThI, MPaBMIILHO U aKKYPaTHO OQOPMIISIET OTYET: IIPU OTBETE HA MTOCTABJICHHBIE BOTIPOCHI IOMTYCKAaET
HE3HAYUTEJIbHbIE HETOUHOCTH, HE UCKAKAIOLIME €0 CONEPIKAHUS.

3 0asna BbBICTABISETCA CTYIEHTY, KOTOPbIM NPUHUMAET HE OYEHb AKTHUBHOE Yy4YacTue B
BBIMIOJTHEHUH PA0OTHI, MPAaBUIBHO M aKKypaTHO O(GOpMIISieT OTYeT, IMPU OTBETE Ha IOCTABJICHHBIC
BOIIPOCHI JOITyCKAE€T HETOYHOCTH.

2 0anja BBICTABISETCA CTYACHTY, KOTOPBIA MMAaCCUBHO OTHOCHUTCS K BBIMIOJIHEHUIO pPadOTHI,
MPaBUIbHO O(hOPMIISIET OTYET, IPU OTBETE HA MOCTABIEHHBIE BOIPOCHI UCIBITHIBACT 3aTPyAHEHUS.

@oHJ TECTOBLIX 3aJaHUIl 115 TEKYIIEro KOHTPOJIsA 3HAHUHM IO TeMe:

(Bvlbepume ooun eapuanm omeema)
YacToTa BpameHusi MATHUTHOTO 10JIsi acHHXPOHHOro ABuraress 1000 06/mun. Yacrora
BpauleHus poropa 950 06/MuH. OnpeaejuTb CKOJIbKEHHE.
50
0,5
5
+0,05
Kaxkoii n3 cnoco00B peryJinpoBaHusi YaCTOThI BPAIICHUsI POTOPA ACHHXPOHHOTI'0 IBUIaTe sl
CcaMblil JKOHOMMYHBII?
YacToTHOE peryanpoBaHue
+PerynnpoBannue n3aMepeHNEM YUCIIa IIap MOJIIOCOB
PeocratHoe perynupoBanue
Hu onuH U3 BeIIENEPEYNCIEHHBIX
C kakoii neJibI0 NpU MycKe B Lellb 00MOTKH (pa3HOT0 POTOPA ACHHXPOHHOI0 ABUIATeJIsI BBOIAT
JAONOJHHUTEIbHOE CONPOTHBJICHHE?
+/[1s1 mosydeHHs MaKCUMaJIbHOTO HA4yalbHOTO ITYCKOBOTO MOMEHTA.
Jl14 nosty4eHrss MUHUMAJIbHOT'O HA4aJIbHOT'O ITyCKOBOT'O MOMEHTA.
Jl1s yMeHbIIIeHNsT MEXaHUYECKUX MOTEPh U U3HOCA KOJIell U IIETOK
Hns ysenuuenus KIIJI nBurarens
Onpeaenure 4acToTy BpallleHUs] MATHUTHOIO 1OJISI CTATOPA ACHHXPOHHOI0 KOPOTKO3aMKHYTOI0
ABUTATEJIS, €CJIH YMCJI0 Nap MOJIICoB paBHa 1, a yacrora Toka 50 I'n.
+3000 06/MuH
1000 06/mMun
1500 06/Mun
500 o6/mMuH
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.Kak u3MeHNTH HanpaB/ieHUE BpalleHHs] MATHUTHOIO I0JISl CTATOPA ACHHXPOHHOI0 Tpex(a3Horo
IABHUTATE sA?

JlocTaTouHO M3MEHUTH MOPAIOK YepeIoBaHUs BeeX TPEX (a3

+JlocTaTouHO U3MEHUTH MOPSAOK YepeoBaHus IBYX (a3 u3 Tpéx

JlocTaToOuHO U3MEHUTD MOPSJIOK YepETOBaHUS OJTHOM (a3bl

D70 clenarb HEBO3MOXKHO

Kakyro MakCHMaJIbHYI0 YaCTOTY BPallleHUs1 MMeeT Bpallalolieecsis MATHUTHOE I10JIe
ACHHXPOHHOI0 IBUTaTeJIsl IPH YaCTOTe MepeMeHHOoro Toka 50 I'u?

1000 o6/MuH

5000 o6/MuHn

+3000 06/mMuH

100 06/muH

Ileperpy3o4Hasi cioCOOHOCTh ACHHXPOHHOI'0O ABUIATEJISl ONPede/IseTCs TaK:

OTHOLIEHUE MyCKOBOIO MOMEHTA K HOMHUHAJIBHOMY

+OTHOIIEHHE MAKCUMAILHOTO MOMEHTa K HOMUHAIIbHOMY

OTHOLIEHHE MyCKOBOI'0 TOKa K HOMUHAJIBHOMY TOKY

OTHONIEHNE HOMHUHAJIBHOTO TOKA K ITyCKOBOM

Yemy paBHA MeXaHMYeCKAsi MOIIIHOCTH B ACHHXPOHHOM JIBHTraTeJie IPH HEMOABUKHOM POTOpe
(S=1)?

+P=0

P>0

P<0

MonHoCcTh Ha BaJly ABUTATEIIS

IHoyeMy MArHMTONIPOBOJ CTATOPA ACHHXPOHHOI0 IBUTaTeJIsi HAOMPAIOT U3 U30JIMPOBAHHBIX
JINCTOB JICKTPOTEXHUYECKOi cTaau? [ yMeHbLIEHUS TOTEPh HA TIEpEMarHiYBaHUE

+J1ns1 yMeHbIIEHUS! TOTEPb Ha BUXPEBbBIE TOKU

st yBenmuueHust COMPOTUBIICHUS

W3 KOHCTPYKIIMOHHBIX COOOpaskeHU

IIpu peryiupoBaHuM YacTOTHI BpalleHUs] MATHUTHOTO TO0JIs1 ACHHXPOHHOTO IBUTaTe sl ObLIU
nojy4eHsl caenywomue seauaunbi: 15005 1000; 750 06/muu. KakuM cioco6oM oCymiecTBIIsiJIoCh
peryJiupoBaHHe 4acTOThl BpalleHus?

YacToTHOE peryIupoBaHue.

[TonrocHOE perynupoBaHue.

+PeocraTtHoe peryampoBaHue

Hu ogauM U3 BhIIENIEpeUnCIEHHBIX

Yro siB/IsIeTCA BPAIIAIIEHCHA YACTHI0 B ACHHXPOHHOM JABUTraTese?

Crarop

+Potop

SAxops

Cranuna

PoTop 4eThIpexnoJilocHOr0 ACHHXPOHHOTI'O ABUIaTe s, NOAKIIOUYEHHbIN K ceTH Tpex(ha3Horo Toka
¢ yacroroii 50 I'u, Bpamaercs ¢ yacroroii 1440 06/mun. Uemy paBHO CKOJIbKeHUe?

0,56

+0,44

1,3

0,96

C kakoil HeJ b0 aCHHXPOHHBIH IBUTaTe/Ib ¢ (Pa3HBIM POTOPOM CHAOKAIOT KOHTAKTHBIMHU
KOJLIIAMH M IeTKaMHu?
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+ ]l coenMHEHUs pOTOPa € PETYIMPOBOYHBIM PEOCTATOM
st coenuHenHust cratopa ¢ peryJaupoBOYHBIM PEOCTATOM
JI1s1 NOKIIFOUEeHMSI IBUTATENS K SJIEKTPUUYECKOM CETH
Jnst coequaenust poTopa co CTaTopoM
Yoepure HecylieCTBYIOIIHIA CIIOCO0 PeryJiMpoOBAHUNA CKOPOCTH BPallleHUsI ACHHXPOHHOT0
ABHUIaTeJIsl.
YacTtoTHOE peryiupoBaHue
PerynupoBaHne n3MeHEHUEM UHKCIIa Map MOJIIOCOB
+PerynupoBaHue CKOJIbXEHHUEM
PeocratHoe perynupoBanue
Tpexda3ublii aCHHXPOHHBIN ABUraTe/ b MOIHOCTHIO 1 KBT BK/II0YeH B oaHO(pa3Hy10 ceTh. Kakyio
M0JIe3HYI0 MOIIIHOCTH Ha BAJIy MOKHO NOJYYUTH OT 3TOr0 ABUIaTeJIs?
He 6onee 200 Bt
He 6onee 700 Bt
+He menee 1 kBt
He menee 3 kBt
Joist npeoOpa3oBaHus KAKOI JHEPTHH NMPeIHAZHAYEHbI ACHHXPOHHbIE IBUTaTe/ N ?
+DJIeKTpUYECKON SHEPTUU B MEXAHUYECKYIO
MexaHn4eckoil S3HEPTruu B AIEKTPUUECKYIO
DNEKTPUUECKON S3HEPTHH B TEILIOBYIO
MexaHn4ecKoi S3HEPruu BO BHYTPEHHIOIO
Ilepeuuncimre peskuMbl pad0Thl ACHHXPOHHOT'O 3JIEKTPOABUT ATEJIS
Pexxumsbl neurarens
Pexxum reneparopa
PexxuM 37€eKTpOMarHuTHOro TOpMo3a
+Bce nepednciieHHbIE
Kak Ha3bIBaeTCsi 0CHOBHASI XapAKTEPUCTHKA ACHHXPOHHOIO IBUTraTeJIsA?
Bremsss xapakTepucTuka
+MexaHnueckas XxapaKTepuCTHKa
PerynupoBouHas xapakTepucTHKa
CkonbxeHue
CHHXPOHM3M CHHXPOHHOI0 reHepaTopa, padoTallero B JHeprocucTeMe HeBO3MOKeH, €CJIn:
+Bpamraroniuit MOMEHT TYpOUHBI 00JIbIIIE aMITITUTY 1Bl JJIEKTPOMAarHUTHOTO MOMEHTA.
Bpamaromuiit MOMEHT TypOUHBI MEHBIIIE aMIUTUTYAbI 2JIEKTPOMAarHUTHOTO MOMEHTA.
OTH MOMEHTHI paBHbI
Bomnpoc 3agan HEKOppEeKTHO
Kakum 00pa3oM BO3MOKHO M3MEHATH B IMPOKUX MNpeaeaax KodPpPpuumueHT MOIIHOCTH
CHHXPOHHOI'O ABUTaTe/s1?
BozneiicTByst Ha TOK B 0OMOTKE cTaTopa JABUTaTeNst
+Bo3aeiicTBys Ha TOK BO30YKJEHUS IBUTATEIS
B 06oux aTux ciayyasx
OT0 clienaTb HEBO3MOXKHO
Kakoe ko1m4ecTBO NMOJII0COB 10JI7KHO OBITH Y CHHXPOHHOI'O T'eHepaTopa, HMEI0LIero 4acTroTy ToKa
50 I'u, ecoiu poTop Bpamaercsi ¢ yacToroii 125 06/Mmun?
+24 napsl
12 map
48 map
6 map
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C kakoi CKOpPOCTHIO BpaliaeTcss pOTOP CHHXPOHHOIO0 reHeparopa?

+C TOM € CKOPOCThIO, YTO M KPYTOBOE MAarHUTHOE TOJIE TOKOB CTaTOpa

Co cKOpOCTBIO, OOJIBINEH CKOPOCTH BpAILIEHHSI MTOJISl TOKOB CTaTOpa

Co CKOpOCTBIO, MEHBIIEH CKOPOCTH BpalIEHUs 0JII TOKOB CTaTOpa

CKopocCTh BpallleHUs1 pOTOPa ONPEAEIAETCS 3aBOA0OM-U3TOTOBUTEIEM

C kakoii HeJIbI0 HA POTOPEe CHHXPOHHOI0 IBUTaTe/Isl MHOTAA PA3MeIIAI0T 0MOJTHUTEIbHYI0
KOPOTKO3aMKHYTYI0 00MOTKY?

s yBennueHus Bpalarero MOMeHTa

Jl1s yMeHbIlIeHUs BpaIlalollero MOMEHTa

+J11s1 pacKpy4rBaHUs pOTOPA MPU 3aITYCKE

Jns perynupoBaHus CKOPOCTH BpalLlCHHs

Y cMHXPOHHOrO0 TPex(a3HOro ABUraTe/is HATPy3Ka Ha BaJly yMeHbIIWJIAch B 3 pa3a. U3menurcs
JIK YaCTOTA BpaleHusi poropa?

Yacrora BpamieHus: poTopa yBeIu4miIach B 3 pasza

UYacroTa BpalieHus: poTopa yMeHbIINIach B 3 paza

Yacrora BpauieHusi poTopa He 3aBUCUT OT Harpy3kH Ha Baily

+UYacroTa BpalieHus: poTopa yBeIuuuiIach

CHHXpPOHHBbIE KOMIIEHCATOPbI, HCIOJb3YIOIIHecs VIS YJIy4YleHus: Ko3(pGUIHeHTa MOLIHOCTH
NPOMBIIVIEHHBIX CeTel, MOTPe0JIsIIOT U3 CeTH

WHYKTUBHBIN TOK

PEaKTUBHBIN TOK

AKTUBHBIN TOK

+EMKOCTHBIN TOK

Kakum no/keH ObITh 3230p MeaKAy POTOPOM U CTATOPOM CMHXPOHHOI0 reHepaTopa AJisi
olecreyeHnsi CHHYCOMAAJIBHOM (opMbl HHAYHHMpPYemoit I C? +YBennuuBaronmcst OT
CepeNHbI K KpasM MOJIFOCHOTO HAKOHEYHUKa

YMeHbIIaomuMes OT CEPEIUHBI K KpasiM MOJTIOCHOI0 HAKOHEYHHKA

Ctporo oAMHaKOBBIM IO BCEH OKPY>KHOCTH pOTOpa

3a30p noywkeH ObITh 1- 1,5 Mm

C kakoif 4acTOTOM BpamaeTcsi MArHUTHOE 10J1e 00MOTOK CTATOPAa CHHXPOHHOI0 reHepaTopa, ecJiu
B ero ooMorTkax unayuupyercsa IC gyacroroii 50 I', a MHAYKTOP UMeeT YeThIpe Mapbl NOJH0COB?
3000 o6/MuH

+750 06/Mun

1500 o6/Mun

200 o6/mMuH

CHUHXPOHHBIE IBUTaTeJM OTHOCATCS K ABUIraTe/IsIM:
C PpEryJaupyemMoll 4YacTOTOW BpallCHUS +c
HEpEryJIMpPyEeMOW 4acTOTOW BpalleHUs co

CTYIICHYATBIM PETYJIUPOBAHHUEM YaCTOThI BpalICHUA C
IJIaBHBIM PETYJIUPOBAHUCM YaCTOTHI BpAIlICHU A
Y MamMHbI HOCTOSTHHOI0 TOKA HANMMeEHee Ha[le)KHOﬁ YacTbIO ABJIHACTCH:

MOJIIOCA SIKOPb
KOJUIEKTOP
+1E€TOYHO- KOJJIEKTOPHBIN y3em

YacroTa BpalleHUs ACHHXPOHHOI'0 ABUTaTe/Isl NPU YMeHbIIEeHUH MeXaHNYeCKOil Harpy3KH Ha
BaJIy: +yBEJIMYUTCSI HE U3MEHUTCS CTAHET paBHA HYJIO YMEHbBILIUTCS

Hanpasienue BpameHnss MArHUTHOTO MOJIS CTATOPA ACHHXPOHHOIO ABUIaTeJIsA 3ABHCHUT OT:
BEJIMYMHBI MOABOAMMOTO HAIPSHKEHHUS
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+ropsiaka yepeaoBaHus (pa3 HaIpsHKECHUS CTaTopa
YaCTOTHI MUTAIOIIEH CETH BETUUYHUHBI
II0/IBOJJUMOTO TOKa

Dy

ACHHXPOHHOMY JIBUTATEJI0 NPUHAAJIEKUT MEXaHUYECKAs XapaKTepPUCTUKA
2+Babd

O0MoTKa BO30Y:KI€eHMSI, PACIIOJIOKEHHAS HA POTOPe CHHXPOHHOI MAIIMHBI, MOAKJIIYAETCH K
HCTOYHHKY:

MPSIMOYTOJIbHBIX HMITYJICOB

oHOa3HOTO CHUHYCOUJIAJIbHOTO

TOKa Tpex(a3zHOT0 HAMPSHKEHUS

+IOCTOSIHHOT'O TOKA

PoTop HessBHOIOJIIOCHOI CHHXPOHHOM MALIMHBI MPEJACTABJIEH HA PUCYHKe:

+3 4
B cHHXPOHHOIT MalIMHEe B pe;KUMe IBUTaTeIs MoJie CTATOPAa Bpaliaercs:
+C0 CKOPOCTBIO, PaBHOM CKOPOCTH BPAILICHUS pOTOpa
MeJ/JICHHEEe pOTOpa CO CKOPOCThIO, BABOE OOJIbIIICH
CKOPOCTH BpaIlIeHHUsI pOTOpa OBICTpee poTopa
JI1sl M3roTOBJIEHHS MJIACTHH KOJUIEKTOPAa MAIIIHH MOCTOSTHHOT0 TOKA NMpuMeHsieTcsi: +tMens
Crans
AnroMuHHUH
JIro00it MeTaJlT U3 MEPEYNCICHHBIX BBIIIE
Kak BbIYHCIMTDH CKOJIbKeHHe TPeX(a3HOro aCHHXPOHHOT0 YJIEKTPOABUIaTe s ?
n' [ n?
+S0O_ [J100%
N1
n? [n
SO [J100%
N1

Stny 2
60 f
SO —
p

40. HenocrarkoM Tpex(a3zHOro0 aCHHXPOHHOI'0 3JIEKTPOABUIaTe/Isl ¢ KOPOTKO3aMKHYThIM
poTopom siBJsieTcsi: Masas MOIIHOCTb

+BBICOKHI ITyCKOBOM TOK

Huzkuit KIT1/]

Hwusknii coSg
Kak u3MeHnTH HanpaBJieHHe BPallleHUs MATHUTHOIO 110Jis1 Tpex(¢a3Horo Toka?
M3MEeHNUTH HaNpaBIE€HUE HEBO3MOXKHO



HyxHO nmoMeHsTs MecTamu Bce TpU (ha3bl

+Hy»XHO MOMEHSITh MeCTaMU JIBE JT00bIE (ha3bl

M3MeHUTh 4acTOTy MUTAIOUIETO HAIPSKEHUS

Jiis1 yero mpu mycke Tpex(a3HoOro aCHHXpOHHOI'0 JIEKTPOABUIaTe/isi B 0IHO(A3HOM pekume
HCIOJIb3YIOT KOHEHCATOPbI?

J71s1 31U ThI 3JEKTPOABUTATENS OT MEPETPY3KU

JI1st ©3MEeHEeHMs HapaBJICHUs! BPAILIEHUsI SJIEKTPOABUTATEIIS

+ /17151 mosty4eHust Bpalaronierocss MarHuTHOro nosis s

OTpaHUYECHUS TOKA.

Y KakuXx 3JIeKTpoABHUraTeieil CKOPOCTh BpallleHUsl He 3aBUCHT OT HATPY3KHU HA Bajy?
[TocrossHHOTO TOKA

ACHHXPOHHBIX

+CUHXPOHHBIX

KomnekTopubix

JBuraresin padoTalOT NPHM HOMHMHAJIBHBIX CKOpPOCTSIX BpaileHuss N2. CKOpocTh BpalleHHs
MarHuTHbIX noJieit N1=1500 06/muH. IIpu KaKoii U3 yKa3aHHBIX CKOPOCTEH BpallleHUs ABUTaTe b
He MOKeT padoTaThb:

1420 06/Mun

+1510 o6/muH

1390 06/mMun

1460 06/mMun

Yro npousoiier, eciii yBeJMYUTh HATPY3KY HA BAJly ACHHXPOHHOI'O ABHraTe/as?
VYMEHBIINTCSA CKOJIBbKEHUE S

+YBenuuuTces CKOJIbXEHHE S

VYBennuuTCs 4aCTOTa BPaIllEHUsI MArHUTHOTO TOJIst NC

YMeHbIUTCS NOTPeOIsIEMBII TOK

MeTomea IMPOBCACHUA TCKYIICTO KOHTPOJIA

[TapameTpsl METOIUKH 3HaueHue napameTpa
[Ipenen IIUTETBHOCTH BCETO KOHTPOJIS 20 MUHYT
[TocnenoBarenbHOCTh BEIOOPA TECTOBBIX 3a/laHUM Crnyuaiinas
[Ipennaraemoe KOJIMYECTBO TECTOBBIX 3aJaHUI 10

Kpurtepun onenkmn:

5 0a/mI0B - OIIEHKAa «OTJIMYHO» BBICTABISAETCS CTYAEHTY, KOTOPBIM MPABUIBHO BBIIOJIHUI
90100% TecTOBBIX 3adaHUH.

4 0aJJ10B - OIIEHKA «XOPOIIIOY» BBICTABISETCS CTYIACHTY, KOTOPBIN MpaBmiibHO BImoHUI 70-80%
TECTOBBIX 3aJIaHUH.

3 0asna - OIEHKA «YyJIOBJIETBOPUTEIIBHO» BBICTABISIETCS CTYJIEHTY, KOTOPBIM MpPaBUIBHO
BBITTOJHUI 50-60% TECTOBBIX 3aJlaHUH.

OrneHKa «HEYIOBJIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, KOTOPBIM MPAaBWJIBHO BBITIOJIHUI
Menee 50% TecTOBBIX 3a4aHuii, OaIbl HE BBICTABIISIOTCA.

Paznen 6 «aexkTpuyeckue NnpudéOpbI U M3MEPEHHU. IEKTP00e30NaACHOCTh.»
KonTtponupyemsie komnerennuu (3uanusi, ymenus): OK-1; 2, [IK - 2.1; Vy;
Vo 33, JIP-18
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JlaGoparopHasi pabdora
Tema: UccaenoBanue o1HO(GA3HOT0 MHAYKIHOHHOIO CYETYNKA
3JIEKTPUYECKOM IHEePTrUum
(Bpems IpoBeICHHS 3aHATHSI — 2 Jaca)

Llenv pabomei: M3yueHUe yCTPOWCTBA, MPUHIMIA pabOThl OJHO(PA3HOTO MHAYKIMOHHOIO CUETYHMKA

SHCKTqueCKOfI SHECPIrrU, BKIIIOYCHHUEC €0 B CE€Th U OCYUICCTBJICHHUC ITOBCPKHU.

Ilopsdox evinonnenus pabomol
1. I3y4nTh KOHCTPYKIHUIO CYETYMKA, IPUHIUI €r0 pabOTHI.
2. CoOpatb cxeMmy COTJIaCHO PUCYHKY.

Cuetunk

o>

I |

D m

Puc. HpUHqunuaﬂbHGH J/1eKmpuvecKkasn cxema

1abOpamopHoll YCmaHo8KU

3. YcranaBnuBasi pa3iMyYHy0 JIAMIIOBYIO HArpy3ky, i KaXIOrOo 3HAYEHUS TOKa OMPEIENUTh IO
CeKyHJIOMEpY BpeMms, 3a KoTopoe Juck aenaetr 10 o6oporos. Bee mosyueHHbIe JaHHBIC HANIPSHKEHHS,

TOKa U BPpEMCHU 3aHCECTU B Ta6J'II/II_Iy.

4. BEIYUCIUTD HOMUHAJIbHYIO U ﬂeﬁCTBHTeHLHYIO IMMOCTOSAHHBIC, OTHOCHUTCIIbHYO IMOTPCIITHOCTD JIAA BCCX

PEKMMOB Harpy3KH CYCTUHKA.
5. Cnenatb BBIBOJIBI O IPUTOTHOCTH JAHHOTO CUETUHKA.
Tabauya. Pesynemamol ucciedoganusi 00HOpA3H020
cuemyuKa 21eKmpu4eckoll sHepeuu

Ne N3mepeno Brruucneno
n/m
U,B I, A t,C n, oo Cu, Cy, Brlc/00 0, O
Brlc/06
1
2
3
4

Cooepoicanue omuema 1.
Cxema BKJIIIOYEHHS OHO()A3HOTO WHAYKIIMOHHOTO CYETUHKA B CETh.
2. Tabnuua c pe3yabTaTaMi U3MEPEHHBIX M BHIYMCIEHHBIX 3HAUYCHUH.
3. BriBo1bI O pe3ynbTaTax MOBEPKH CUETUHKA.
KoHnTposabHbIe BONpochI
1. EAVHUIBI H3MEPEHUS DIIEKTPUYECKON SHEPTHH.
2. OcHOBHBIE 4YacTH CcYeTYMKa M WX HazHadeHue. 3. [lpuHumm pabGoTb
MHAYKIIMOHHOTO CYETUHUKA.
4. Yro yka3plBaeTcs B IaCIOPTE CUETUYHUKA?
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5. Uto Ha3bIBaeTCA MEPEIATOUHBIM YHUCIOM CUETUMKA?

6. UTo nmokasnIBaeT KJacc TOYHOCTH CUETUHKA?

7. YTo Ha3bpIBa€TCI HOMUHAJIBLHOW MOCTOSAHHOM cueTunka? Kak oHa onpenaensercs?
8. UTto Ha3bIBaeTCs JCHMCTBUTEIBHON OCTOSIHHOM cUeTunKa?

9. Kak onpeaenuTs NOrpelHOCTh CUeTYUKA?

B xoHue 3aHsATHS mnpenonaBarenb IYTEM YCTHOTO OIPOCAa IPOBEPSET YCBOEGHUE 3HAHUMN
CTYAECHTaMH 110 BOIIpocaM sl caMonpoBepKu. OQopMIICHHbBIE OTYEThI IPOBEPSAIOTCS U MOAMHUCHIBAIOTCS
IPENOIaBaTEIEM.

Kpurepumn oneHku:

5 6ans10B BBICTABIIACTCS CTYACHTY, KOTOpHﬁ IMPUHHUMACT aKTUBHOC Y4YaCTHUE B BBIIIOJIHCHUN
pa6OTBI, IIpaBUJIbHO U aKKYPATHO O(bOpMJ'IHCT OTYCT, IIPAaBUJIbHO OTBEYACT HAa BCC IMMOCTABJICHHBLIC
BOIIPOCHI, YMECT IOJBb30BaTbCA 3JICKTPOU3IMEPUTEIILHBIMU HpI/I60paMI/I, BJIagccT

MCTOJAaMHU DJICKTPHUUYCCKUX I/I3M€p€HI/II7L

4 0ajj1a BBICTABIIICTCS CTYACHTY, KOTOpI)IfI MNPUHHUMACT AKTHBHOC Y4YaCTUC B BbIIIOJIHCHHUU

paboThl, IPABUIBHO U aKKypaTHO O(OPMIISIET OTUET: NIPH OTBETE HA IOCTABJICHHBIE BOIIPOCHI JOMYCKAET
HE3HAYUTEIIbHBIC HETOYHOCTH, HE HCKaXKaIOLUeE €r0 CONEpKaHUA.

3 0anja BBICTABISIETCS CTYNEHTY, KOTOPBIA INPHUHUMAET HE OYEHb AaKTUBHOE Yy4acThue B
BBIIOJIHEHUHM PabOThl, MPAaBWIBHO M aKKypaTHO OQoOpMIIseT OTYeT, IIPU OTBETE€ Ha IOCTABJICHHBIE
BOIIPOCHI JOITYCKAE€T HETOYHOCTH.

2 0ayu1a BBICTABISIETCA CTYJEHTY, KOTOPBIM MAacCMBHO OTHOCHTCS K BBIIOJHEHHIO PabOTHI,
NPaBUIBHO 0()OPMIISET OTYET, IPH OTBETE HA IMOCTABJICHHBIC BOTIPOCHI NCTIBITHIBACT 3aTPYIHCHUS.

®@oH/] TECTOBBIX 32/IaHUH /15l TEKYIIEro KOHTPOJISA 3HAHMI 110 TeMe:

(Bvibepume ooun sapuanm omeema)
ITo cTenenu 0e3omacHOCTH, 00YCI0BJIEHHON XapaKTepOM NMPOU3BOJACTBA U COCTOSIHUEM
OKPY:KaIoLIeH cpeabl, IOMEIIeHUs ¢ MOBBIINICHHON OIACHOCTBIO:
3TO MOMEILEHUS CyXHE, OTAINIMBAEMBIE C TOKOHENPOBOAAIIMMY MIOJIAMU U OTHOCUTENIBHOM BIAKHOCTBHIO
He Oonee 60 %
+3TO MOMEIIEHUs ¢ BBICOKOM BIaXKHOCTbHIO, Ooisiee 75 %, TOKONMPOBOAAIIMMY TOJaMH U TeMIEepaTypon
Bhbimie + 30
ATO TOMEIIEHNE C BIAXHOCTHIO, Om3Kkoi Kk 100 %, XMMUYECKH aKTHBHOM Cpemoit
BCE TIEPEYMCIICHHBIE TPU3HAKU
Kakue JmHuMY 3j1eKTponepeay UCIOJIL3YIOTCS IS Mepeaadu 3J1eKTPoIHepruu?
Bo3nynineie
KaGenbHbie
ITon3eMHbIE
+Bce nepedncieHHbIE
Kakue ajiekTpryeckue yCTAaHOBKH C HANPSKEHHEM OTHOCHTEJILHO 3eMJIM HJIH KOPIyCOB
annaparoB M IEeKTPHYECKUX MAIIMH CYUTAIOTCH YCTAHOBKAMM BbICOKOI'0 HANIPSI:KEHUs1 ?
VYcraHoBku ¢ HanpsbkeHneM 60 B
VYcranoBku ¢ HanpsbkeHueM 100 B
VYcranoBku ¢ HanpspkeHneM 250 B
+YcranoBku ¢ Hanpspkenuem 1000 B
YKakure BeJTHYMHBI HANIPSIZKEHHUsI, IPH KOTOPBIX HE00X0AUMO BBINOJHATD 3a3eMJICHHE
3JIEKTPOOOOPYIOBAHUS B MOMENIeHUAX 0e3 MOBBIIIEHHON ONMACHOCTH.
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+127B

220B

380 B

660 B

Ju1st 3aiuThI 3JIeKTprU4YecKuXx ceteid HanpsizkeHueM 10 1000 B npumeHsiioT:
ABTOMATUYECKUE BBIKJIIOYATEIN

+I1aBKHE MTpeI0XpaHUTeNu

u Te, W  Jpyrue

HU T€, HU JIpyTHe

Kaky1o onacHocTh npecTaBiisieT pe30HAHC HANIPSZKEHUH /151 3JIEKTPUYECKUX YCTPOHCTB?
Henomyctumelii meperpeB OTIEIbHBIX 3JIEMEHTOB AJIEKTPUUECKON LIEeMU
[Tpo6oii n30asKMK 0OOMOTOK JIEKTPHUECKUX MAIIKMH U allapaToB

[IpoGoii wm3oysAMKM Kabenell M KOHACHCATOPOB

+Bce nepeuncieHHble aBapUIHbBIE PEKUMBI

DJleKTpUYeCKHe el BLICOKOTO HATIPSI/KEHUSI:
ceTu HanpsbkeHueMm 1o 1 kB ceTH
HanpsbkeHueMm ot 6 1o 20 kB +cetu

HanpspbkeHueM 35 kB CETH HaIPSKEHUEM
1000 xB

Kakoe HanpsizkeHue 10MyCTHMO B 0C000 ONACHBIX YCJIOBHAX?
660 B
36 B
12B
+380/220 B
B coorBeTcTBHM ¢ TPEOOBAHUAMM K 3alllUTE OT BO3AEHCTBHI OKpPY KaIOLIel cpeabl
3JIEKTPOABUIATE]H BbINOJHAKOTCS:
3aIIHIICHHBIMU
3aKpBITHIMU
B3pbIBOOE30MAaCHBIMU
+BCEMH IIEPEUYNCIECHHBIMHU
Kakoii Tox HauOoJ1ee onaceH I 4e10BeKa NMPH NPOYMX PABHBIX YCIOBHAX?
ITocTossHHBIN
ITepemennslii ¢ yactoroii 50 '
Ilepemennsiii ¢ yacroToit 50 mI'n
+OnacHoCTh BO BCEX CIydasx
Kakoe HanpsizkeHue 10NyCTHMO B MOMEIIEHUAX C MOBBINIEHHOI 0NMACHOCTHIO ?
660 B
36 B
12B
+180/220 B
Ykaxute HauOo/IbIIee 1 HAUMEHbIlIee HANPSIZKeHUs] IPUKOCHOBEHHUS, YCTAHOBJIEHHbIE
NPaBUJIAMHU TEXHUKHU 0€30MACHOCTH B 3aBUCUMOCTH OT BHEIHUX YCJIOBUI:
+127Bu6B
65Bul2B
36 Bul2B
65Bu6B
OT 4ero 3aBMCHUT CTeNeHb MOPAKEHHS YeJIOBEKA YIEKTPUIECKUM TOKOM?
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Or CHUIIBI TOKa

OT 4aCTOThI TOKA

OT HaIPSHKEHUS

+OT Bcex mepevnciIeHHBIX PaKTOPOB

Kaxkas 3jiekTpuuyecKkasi BeJIMYUHA 0KA3bIBAeT HeMoCpeACTBeHHOe Pu3niecKkoe BO3/IelicTBHE HA
OpraHu3M 4YeJj0BeKa?

Bo3zaynineie

KabGenbubie

ITon3zemurie

+Bce nepednciieHHbIE

CMepTesIbHBIM 1JIS YeJIOBeKa SIBJISIETCS TOK:

20 MA

50 MA

+100 MA

200 MA

YacroTa HaJaBJIMBAHWI HA TPYAHYI0 KJIETKY NPU MPOBeIeHUH HAPYKHOT0 Maccaka cepaua:
Kaxxnapie 0,5 ¢

+OnauH pa3 B CEKyHAY

Uepes kaxpie 2 ¢

UYepes kaxpie 3 ¢

Kaxkoe Bo31eiicTBHE HA OPraHU3M YeJI0BEKA 0KA3bIBAET JIEKTPUYECKHUI TOK?

Tonbko TepMUYECKOE JEUCTBUE

TonbpKo MEXaHHMYECKOE ACHCTBHIE

TonpKO OMOJIOrHUECKOE NENCTBUE

+Bcé€ BhIIETIEPEUNCIICHHOE

Kakum o0pa3oMm cieayer BHIXOAUTDH U3 30HbI «IIIATOBOI0» HANPSAKeHUs ?

OOBIYHBIM IIATOM

berom

+ «I'yCuHBIMY» 1arom

[[Inpoxkumu 1m1araMu B yCKOPEHHOM TEMIIE

B kakoM ciyyae npu mopakeHMHU IEKTPUYECKUM TOKOM BbI30B CKOPOii MOMOIIH /1151
NMOCTPAJABIIEro SIBJISIETCA He00s13aTeJIbHbIM?

B cydae eciin moctpagaBmmi MOITYyYHII OKOTH

B ciyuae ecnu mocie okazaHus MepBOii MOMOIIH MOCTPAJABIINKA «IIPUIIEN B CEOSD)

Ecnu moctpagaBimii MOKET CaMOCTOSITENIHHO MEePEBUTATHCS

+Bo Bcex ciydasx MOpaKEHUS JIIEKTPUYECKHMM TOKOM BBI30B Bpaua SIBISETCS 00sS3aTeIbHBIM
Mo:KHO JIH MCTI0JIL30BATh CPEACTBA 3AIMUTHI C HMCTEKIIMM CPOKOM I'OAHOCTH?

MoxHo

+He nonyckaercs

MO0>kHO, HO TOJBKO TIPH OTCYTCTBUY BHEIIHUX TTOBPEKICHUM

MoxHO, TOJIBKO C pa3pelIeHusl HEOCPEICTBEHHOTO

DJIeKTpHYECKOe CONPOTUBJIeHHE YesioBeueckoro Tea 3000 Om. Kakoii Tok mpoxoaut yepes Hero,
eCJIM YeJI0BeK HaX0AuTcs noja Hanpsixennem 380 B?

19 MA

+13 MA

20 MA

50 MA
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Meroanka mpoBeACHUS TEKYIIETO KOHTPOJIS

[TapameTpsl METOIMKH 3HayeHue napameTpa
[Ipenen AIUTENBHOCTH BCETO KOHTPOJIA 20 MUHYT
[TocnenoBaTrenbHOCTH BEIOOPA TECTOBBIX 33aJaHUN Crnyuaiinas
[Ipennaraemoe KOJTUYECTBO TECTOBBIX 3aJaHUI 10

Kpurtepun onenku:

5 0a/I0B - OIICHKAa «OTJIMYHO» BBICTABIIAECTCS CTYJEHTY, KOTOPBIM IMPaBHIBHO BBITTOJIHUII
90100% TecTOBBIX 3aJaHHUIL.

4 0aJIJIOB - OLIEHKA «XOPOIIO» BBICTABIISIETCS CTYACHTY, KOTOPBIi npaBmiibHO BbimonHmi 70-80%
TECTOBBIX 3aJaHUM.

3 0asia - OIGHKA «YyJIOBJIETBOPUTEIILHO» BBICTABIISICTCS CTYJIEHTY, KOTOPBIM MpPaBUIBHO
BBEITOTHUIT 50-60% TeCTOBBIX 3aJaHUH.

OneHka «HEYAOBIETBOPUTEILHO» BBICTABISETCS CTYACHTY, KOTOPBIN MPaBUJIBHO BBIMOJTHUI
MeHee 50% TecTOBEIX 3aaHuii, 0aIbl HEe BRICTABIISIOTCS.

Paznen 7 «JjekTpoHUKA.)
KoHTponupyemble KOMIETeHINH (3HAHUS, YMEHUS):

OK-1; 2, IIK — 2.1; V2; V3. 31; 32, JIP-18

JladbopaTopnasi padora
Tema: McciienoBanne moJiyipoBOAHUKOBBIX BhINPSIMHUTEIEl MePeMEHHOT0
TOKA
(Bpems mpoBeieHMsI 3aHATUS — 4 Yaca)

Llenv pabomul: U3yyeHue yCTpOCTBa, IPUHLIKIIA IEHCTBUS MOIYTTPOBOIHUKOBBIX BBINPAMUTECH
MIEPEMEHHOI'0 TOKA, OCHOBHBIX CXEM BBINPSAMIIEHHUS IEPEMEHHOT0 TOKa U CIIOCOOO0B CIrIaKUBaHUS
MyJIbCAllUi BBIXOJHOTO HAIPSKEHUS.

Ilopsiook evinonnenuss pabomol
1. Cobpath cxeMy COrjlacHO PUCYHKY 1.

>

RH

I
I
!
]
I
|
S4 S5,
| [] 6@ K ocuwnnorpady
C1 !
|
|
!
]
I

N O

Puc. 1. Cxema uccnedosaHus

OOHONONYNEPUOOHO20 BLINPAMUMENS
2. CHATb NOKa3aHMUs MPUOOPOB U OCIIMIUIOIPAMMY BBIXOJAHOTO HAIPSKEHUS MPH CIETYIOMUX PEKUMAX:
—konaencaropsl C1, C2 u nmpoccenb L1 oTKITIOUCHBL;
—nojkJroueH kouaeHcartop Cl;
—noAkIroYeHbl KoHaeHcaropsl Cl n C2;
—noaxmoueHsl kouaeHcatopsl C1 u C2 u apoccens L1.
[Tokazanus npruOopoB cBecTH B Ta0IUILYy 1.
Tabnuya 1. Pezynemambl uccie008anus 0OHONOIYNEPUOOHO20 BbINPAMUMENS]
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CxeMa OJJHOIIOIYIIEPHOJHOTO BkitoueHue 31eMEHTOB
Usx, B Ussix, B
BBIIPSIMHTELS CIIIKMBAOIIETO (PHUIILTPA
Cl
CluC2
Cl,C2ulLl

OciuorpaMMy BBIXOJIHOTO HalpsKEHUS 3apUcoBaTh B MacluTade.

3. CoOpaTh cXeMy COTJIaCHO PUCYHKY 2.

! 1
! 1
! YY" ]
H ]
4 D]
VD1 VD2 1
AL /s5!
S1 / : :
®0 i i i |RH e
1
U @ : =C1 ==C2, [] 6\9 K ocumnnorpady
~Usx
i ! —
N © : :
! I
VD3 ZRVD4 ! :
p— : :
1
! ]
1

Puc. 2. Cxema uccnedoganus 08yXnoaynepuooHo20 MoCmo8020 blnpamumers
4. CHATH OCHMJUIOTPAMMY BBIXOJHOTO HANpPsDKEHUS W TOKa3aHUS MpUOOPOB TpU  3aMKHYTOM
MOJIO’KEHUU BhIKTIoUaTens S1.
5. IToBTopuTsh 1. 4 mpu 0OpsIBe nenu auoaa VD1 Beikmovyarenem S1. JlanHbie 3aHecTy B Ta0iuity 2.

Tabnuya 2. Pe3ynomamoi uccie008aHus
08YXNONYNEPUOOHO20 U MPeXPa3Ho20 MOCMOBO20 BbINPAMUMENEll

Cxema BBIIPSMUTES IlonoxxeHure BBIKIOYATEICH Uy, B Ussix, B
. S1 BrIIOUCH
JIByXmOmyTieproHbINH
S1 BBIKITIOUEH
Tpexda3zHblit MOCTOBOM S1 u S2 BItOYEHBI

S1 BeIKITIOYEH, S2 BKIIOUYECH

S1 1 S2 BBEIKITIOUEHEBI

6. CobpaTh cxeMy COTJIacCHO PUCYHKY 3.

i i
1 ]
. VY !
ad A .53 | |
ZEvm Z8vD2 ivm: |
1
/51 /s2 1 [sa /s5 i
Ao— i I | Ru —
]
:__01 =C2: [] 6@ K ocuvnnorpady
B o i | —
@ ]
1 ]
co l i 1
Z8vD4 ZAvDs ZAVD6 | !
1 ]
- : i
1

Puc. 3.. Cxema uccnedosanus mpexghaznozo mMocmogozo ebinpamumens
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7. CHATh OCUMIUIOTPaMMYy BBIXOJHOTO HAIPSHKEHUSI U TOKa3aHus IpUOOpOB:

— IIpY 3aMKHYTOM TIOJIOKEHUH BhIKITtouateneit S1 u S2; —
MIPU Pa30MKHYTOM TOJIOKEHHH S1 U 3aMKHYTOM S2; — 1pu
o6peise quoa0B VD1 1 VD3 (S1 u S2 pa3oMKHYTHI).
[Tokazanus nmpuOOpoB 3aHecTH B Tadmmiy 12.2.

Ilpumeuanue. B KaX0M U3 OIBITOB MOJAKIIOYCHUEM KOHICHCATOPOB U JIpoccelisi yoenuThest B 3(h(HEeKTHBHOCTH

CTJIOKUBAHMSI ITyJIbCAIIMHA BBIXOJHOTO HAMPSHKECHUSI.

Cooeporcanue omuema

1. [IpyHIMITHAIEHBIC JIEKTPUYECKHE CXEMBI UCCIICTOBAHMIA.

2. TaGnuupl ¢ U3MEPEHHBIMH TAHHBIMH.

3. OcumsuIorpaMMbl BXOJTHOTO M BBIXOJTHOTO HATIPSIKCHUSI.

4. BeiBogpl 110 padoTe.

KoHTpoJibHBIE BOIPOCHI

1. JInst 9yero He0OXOIMMO BBIIPSMIICHUE ITEPEMEHHOTO TOKA?

2. [loyemy 1m0/ IPOBOJMT AIIEKTPUUYECKHUH TOK TOJILKO B OJTHOM HAIpaBJICHUN?
. HazoBuTe npeumyIiecTBa 1 HEJIOCTATKHA UCCIIETYEMbIX CXEM.
. Uto Takoe ko3P punreHT myapcanun’?

bW

.Ilouemy mpu MOIKIIOUYCHUH KOHJCHCATOPOB IApaUICIIbHO HArpy3ke KOA(QQHIUEHT MyJIbCaluu
yMEHbIlaeTcs?

. Kakum 00pazom apoccens CriiaxuBaeT IyJbcaruu?

. UTo npousoiiner, ecnu Apoccens NOAKIIOYUTE NapajieabHo Harpy3ke?

. UTo mpom3oieT, eciu Ipoccetb MOAKIIOYNUTH ITOCIE0BATEIbHO C HArPY3KOM?

O 00 N O

. Kak onpenenuts, kakoil 1101 B MOCTOBOM CXEM€ BBILIEI U3 CTPOsi?

B KoHLEe 3aHATHA IpenojaBaTeNb IIyTEM YCTHOIO OIIPOCa IIPOBEPSET YCBOEHUE 3HAHUU
CTYJ€HTaMH 10 BoIpocam ajisi camornpoBepku. OQopMIIEHHbBIE OTYETHI IPOBEPSIFOTCS U TOMUCHIBAIOTCS
IIPETO1aBATEIIEM.

Kpurtepun onenkmn:

5 6ay110B BBICTABIIIETCS CTYJIEHTY, KOTOPBI MPUHUMAET aKTUBHOE Y4acTHE B BHIMOJIHEHUN
paboThl, IPaBUIBHO U aKKYpaTHO OPOPMIISIET OTUET, IPABUIILHO OTBEYAET HA BCE IIOCTABIICHHbBIE
BOITPOCHI, YMEET TMOJb30BaThCs 3JIEKTPOM3MEPUTENbHBIMU  NpUOOpamMu, BIAJEET

METOAAMHU HJIEKTPUUYECKHX U3MEPEHUH, yMEeT MPOU3BOJUTH 000D JIEMEHTOB 3IEKTPUUECKUX
LIETIEH U DJIEKTPOHHBIX CXEM, BIAJECET METOJaMH pacyeTa U U3MEPEHUS OCHOBHBIX ITapaMETPOB
JJIEKTPUYECKUX, MATHUTHBIX U DJIEKTPOHHBIX LIEIEH;

4 0anja BBICTABJIAETCA CTYACHTY, KOTOPBIH NPUHUMAET aKTUBHOE Y4YacTHE B BBIIOJHEHUU

pa6OTLI, IMMPpaBUJIbBHO U aKKYPATHO O(l)OpMJ'IHCT OTYCT: IIpU OTBCTC HA IMOCTABJICHHLIC BOIIPOCHI NOITYCKACT
HE3HAYUTCJIBbHBIC HCTOYHOCTHU, HC HCKAXKAIOIIHE €ro COACPIKAHUA.

3 ©0aana BBICTaBISCTCS CTYACHTY, KOTOpLIﬁ MNPpUHHUMACT HC OYCHb AKTUBHOC Y4YaCTHC B
BBITNIOJTHEHUH pa6OTBI, MMpaBUJIBHO M AaKKYpaTHO O(I)OpM.HSICT OTYCT, IpU OTBCTC Ha IOCTABJIICHHBLIC
BOITPOCHI J0ITYCKA€T HETOYHOCTH.

2 0ajjia BBICTaBIISICTCS CTYACHTY, KOTOpLIﬁ HaCCUBHO OTHOCHUTCA K BBIIIOJHCHHUIO pa6OTI>I,
IMpaBUJIBHO O(bOpMJ'ISIeT OTHYCT, ITPHU OTBETC HA ITOCTABJICHHBIC BOIIPOCHI UCIIBITBIBACT 3aTPyAHCHU.

DoHJ TECTOBLIX 32IaHUM I TEKYLIEr0o KOHTPOJIS 3HAHUH 110 TeMe:

(Bvibepume ooun sapuanm omeema)
Kakue quoabl NPUMEHSIIOT VIS BHINPSIMJIEHHSI IIePEeMEHHOI0 TOKa?
[InockocTHbIE
Toueunsie
+Te u npyrue
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Hukakue

B kakux ciayyasix B cxeMax BbINIPSIMUTeIel HCIOJIB3yeTCsl NapauleibHOe BKIIOYeHHe U008 ?
IIpu oTcyTcTBHM KOHAEHCATOpA

ITpu oTCyTCTBUM KaTyIIKH

ITpu oTCyTCTBUU PE3UCTOPOB

+[Ipu otcyTerBumM TpEX(hazHoro Tpanchopmaropa

N3 kaKkuX 3J1IEeMEHTOB MOKHO COCTABUTH CIJIAKUBaOIIHEe PUIbTPHI?

N3 pesuctopos

N3 xoHencaTopos

W13 karyiek MHyKTUBHOCTH

+U3 Beex BblIIENIEPEUHCIEHHBIX TPHOOPOB

151 BBINPSIMJICHHS] ITEPEMEHHOI0 HANIPS’KEeHHUsI IPUMEHSIIOT:

OpnHoda3zHbIe BRITPSIMUTEIN

MHoro¢a3zHble BBIIPIMUTENIN

MocToBbI€ BBITPSIMUTENN

+Bce nepeuncinennsie

Kakue HanpaBJieHHsI XapaKTePHbI JJI1 COBEPIIEHCTBOBAHUS 3JI€MEHTHOH 0a3bl 3JIEKTPOHUKHU?
IToBbIIIEHNE HANEKHOCTH

CHukenue notpebieHns MOILHOCTH

Munnatropusanus

+Bce nepednciieHHbIE

YKaKuTe NoJAsPHOCTh HANPSKEHUsI HA IMHUTTEpPe M KOJLIEKTOpe TPaH3MCTOPa THUIa P-N-p.
+ILTHOC, TUIFOC

MUHYC, IUTFOC

IUTIOC, MUHYC

MHUHYC, MUHYC

Kakum 00pa3om 3/1eMeHThI HHTEIrPaJIbHOH MUKPOCXeMbl COIMHAIOT MKy 000 ?
Hanbuienuem 30710ThIX UM aTFOMUHUEBBIX JJOPOKEK Yepe3 OKHA B MacKe

ITalikoii 1a36pHBIM JIy4OM

Tepmokommpeccuen

+Bcemu nepeuncieHHbIMU CIOCO0aMu

Kakue 0co00eHHOCTH XapaKTepHbI KaK /sl HHTerpajabHbIx MuKkpocxeM (MUMC) , Tak u pis
00JbIIMX HHTErpaJbHbIX MUKpocxeM(BUC)?

MuHUATIOPHOCTH

CoxkpallieHre BHyTPEHHUX COCIMHUTENBHBIX JTUHUN

KommuiekcHas TexHoI0rus

+Bce nepednciieHHbIE

Kak Ha3bIBalOT cpegHmii c10il y OMNOJISIPHBIX TPAH3UCTOPOB?

Crok

Ucrtok

+basa

Komnekrop

-
Ha pucynke b n300pakeHa CTPYKTypa: TUPUCTOpa

+OUMOISIPHOTO TPAH3UCTOPA
BBINPSIMUTEIBHOIO 1M0]1a CTAOUIUTPOHA
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YcaoBHo-rpadpuyeckoe 0003HaAYeHHEe CTAOMIMTPOHA MPEACTABJIEHO HA PUCYHKeE:

4.4
YcaoBHo-rpaguueckoe 0003HAYEHHE THOJHOTO THUPUCTOPA NMPEICTABIECHO HA PUCYHKE:

o a7 X
1 2 3 4
2
4
+3
1
YcaoBHo-rpaduyeckoe 0603HaAYEHHE MOJIEBOT0 TPAH3MCTOPA € H30JIMPOBAHHBIM 3aTBOPOM

q -5

NMpeacTaBJI€HO HA PUCYHKE:
1

+3

4

2

YciaoBHO-rpaduyeckoe 0003HaYeHHE MOJI€BOT0 TPAH3NUCTOPA C YNIPABJSIIOIIMM P-N

9 -8

MpeICTABJIEHO HA PUCYHKeE:

+2

Ha pucynke u3o0pakeHa cxema:

OIHOIIOJIYIICPUOAHOTO BBIIIPAMHUTEIIA TpeX(baSHOFO OIHOIIOJYIIEPUOAHOTO BBIIPAMUTEIA
JBYXIOJIYNEPUOJHOTO  BBIIPSMHUTENST €  BBIBOAOM  cpelHell  TOYKM  OOMOTKH
TpanchopmaTopa

+IBYXIOIYIEPUOIHOTO MOCTOBOTO BBITPSIMUTEIS
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% .

Ha pucynke { m300pazkeHa BpeMeHHAs IMarpaMMa Hanpsi’KeHHus HA BbIXO0/1e:
+0AHOMOIYIEPUOAHOTO BRIIPSMUTEINS TPeX(Ha3HOTO OTHOMOTYIIEPHUOTHOTO BBITPSIMUTES
JBYXITIOJIYIEPUOAHOTO, MOCTOBOT'O BBIIPSIMUTES ABYXIIOTYTIEPHUOTHOTO BBHITPSIMUTENS C
BBIBOJIOM CpPEIHEH TOUYKH OOMOTKH TpaHCcopmaTopa

U

Ha pucynke H300pakeHa BpeMeHHasi IuarpaMMa HanpsizKeHusi Ha
BBIXOJI€:

Tpex(azHoro OJTHOTIOJTYTIEPHOTHOTO BBITIPSIMUTEIIS
OIHOIIOJYIICPHUOAHOTO BBIIIPAMUTCIIA

+IBYXIIOTYIEPUOIHOTO, MOCTOBOT'O BBITIPSIMUTEJISI

TpanchopmaTopa

Ha pucynke u3odpaxkeHna cxema :°. y
UHTYKTHBHOTO ¢ubTpa aAKTHUBHO-

WHAYKTUBHOTO  (WIBTpa  €MKOCTHOIO
bunpTpa

+aKTUBHO-EMKOCTHOTO (PHIIbTpa

IIpuBeneHnsbl BpeMeHHbIC JUATPAMMBbI HANPsiKeHUs HA BXoje (a) u BbIxoze (0) ycTporiicTBa.
JlanHO€e ycTPOMCTBO —

%/\ _ L“\f\

¢ L
a) 0)
Tpex(da3HbIi BBIMPIMUTEND +CTIaKUBAIOIINN
€MKOCTHOH (pUIIBTp cTabUIN3aTOp
HAIPsAXKCHUA BBIIIPAMUTEIID

Ha pucyHke npusegaeHa cxeMa BKJIIOYEHHS TPAH3UCTOPa ¢ o0mum(eit):
HMHUTTEPOM 3eMJIeH +KOIeKTOpoM Oa3oi

>
Ha pucynke NPHBEIEHO 0003HAYCHHE &
MOCTOBOW BBIIIPSIMUTEIBHON CXEMBI
JEIUTEIIS HaIpsKEHUs
+onepanroHHOro YCHIIUTEIS
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OJTHOTIOTYTIEPHUOTHOTO
BBITIPSIMUATEIIS

= +En

0

Ha pucynke npuBeaeHna cxema :
OJTHOTIOIYTIEPUOJHOTO BBIIPSIMUTES
+ycunurens Ha OUIONISIPHOM TPaH3UCTOPE
YCUJIUTEISI Ha II0JIEBOM TPAH3UCTOPE ACTUTEIS
HaIpsHKEHUS

IIpeacraBiieHHBII 111 yCHJINTENs TPA(PUK HA3BIBACTCS
BBIXOJHOM XapaKTEPUCTUKON BXOJTHON XapaKTePUCTUKOM
+aMILUIUTYJHO-YACTOTHOW XapaKTEPUCTUKON
(hazo-yacToTHOM XapakTepucTrkoi Ha

PHUCYHKe NPUBEAEHA CXeMa: JIeJIUTENs

HaIpsHKEHUS

Upx

[

+YCHUIIUTENA Ha II0JIEBOM TPaH3UCTOPE
OJHOIIOJIYIIEPUOTHOTO BBITPSIMUTEIIS

YCUJIUTEIISI Ha OUTIOJISIPHOM TPaH3UCTOPE

Ha pucynke u3o0paskeHo ycJ0BHOe 0003HAYECHHE 3JIEMEHTA, BHINOJHAOIIET0 JJOTHYeCKYI0

1
X G ¥

onepanmio:

ctpenka [Tupca (MJIN-HE) crnoxenus

(MJIN) ymuoxenus (1)

+unsepcuu (HE)

R| T 0

—Is 6

IIpuBeneHHoe yc10BHOE 0003HAYEHHE COOTBETCTBYET:
+R-S tpurrepy
aHajoro-nmudpoBoMy Ipeodpa3zoBaTeio

perucTpy
CYETUHKY

— T}t o

—K o— Q
TlpuBeaenHoe yc10BHOE 0003HAYEHHE COOTBETCTBYeT: | | aHAJIOTO-IU(PPOBOMY
peoOpa3oBaTeto

peructpy +J-K Tpurrepy cuetunky
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IIpuBenenHoe yc10BHOE 0003HAYECHHE COOTBETCTBYET:

CUYETUUKY PErucTpy +T-Tpurrepy

aHaAJIOTO-1IU(PPOBOMY MTPEOOPa30BATEIIO

Ha pucynke n3o0paskeHo ycj10BHOe 0003HAYEHHE 3JIeMEHTA, BHINOJIHAIOIIET0 JIOTHYECKYI0

Xy

e |
— —
X3 —

X3

onepanuio:
+cnoxenus (MJIN) crpenka

ITupca (MJIN-HE)

nusepcun (HE)

ymHoxkeHus (M)

CKoJIBbKO P-N Mepexo/i0B COAEPIKUT MOJTYNPOBOTHUKOBBIH THOA?
+Onun

JIBa

Tpu

Yersipe

Kak Ha3bIBalOT HEHTPAJIBHYIO 00J1aCTh B 110JIEBOM TPaH3UCTOpe?
Crok

+Kanan

Hcrok

Pyuen

CKo0JIbKO P-N nepexoaoB y NOJYNPOBOAHMKOBOr0 TPaH3UCTOpPa?
Onun

+/IBa

Tpu

Yersipe

Ynpasisiemble BBINPAMHUTEIH BbINOJHAIOTCA Ha 0a3e:
JlnomoB

IToneBpIX TPAH3UCTOPOB

bunonsipHeIX TpaH3UCTOPOB

+Tupucropos

Metoauka MMPOBCACHUA TCKYIICTO KOHTPOJIA

[TapameTrpsl MeTOAMKH 3HaveHue napaMmerpa
[Ipenen AMUTETLHOCTH BCETO KOHTPOJIA 20 MUHYT
[TocnenoBarenbHOCTH BEIOOPA TECTOBBIX 3aIaHUN CnyyvaitHas
[IpennaraemMoe KOJIUYECTBO TECTOBBIX 3aJaHUI 10

Kpurepum ouenku:
5 0amnoB - OIEHKA «OTIUYHO» BBICTABISICTCS CTYJICHTY, KOTOPBIA IMPABWJIBHO BBITOTHHI
90100% TecTOBBIX 3aJaHHUIL.

4 0aJJ10B - OIIEHKA «XOPOIIIOY» BBICTABISETCS CTYIACHTY, KOTOPBIN MpaBuiibHO BhimoaHmI 70-80%
TECTOBBIX 3aJITaHUH.

3 0amna - OIEHKA «YyJIOBJIETBOPUTEIILHO» BBICTABISIETCS CTYJIEHTY, KOTOPBIM MpPaBUIBHO
BRITTOTHHUIT 50-60% TecTOBBIX 3aJaHUH.
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OrneHKa «HEYIOBJIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, KOTOPBIM MPAaBHJIBHO BBITIOJIHUI
MeHee 50% TeCTOBBIX 3aJaHul, OaJlIbl HE BBICTABJISIOTCS.

DoH/ TeCTOBBIX 3aJaHUI1 JJI51 IPOMEKYTOYHOT0 KOHTPOJIsI 3SHAHUI 10
JTUCIHUILINHE

@OHJI TECTOBBIX 3aJaHUM Ui MPOMEXKYTOUYHOTO KOHTPOJS 3HAHUM 10 JUCHUIUIMHE
(dbopMUpyeTCst U3 TECTOBBIX 3aJJaHUM JIJIsl TEKYIIETO KOHTPOJIS, IPECTABICHHBIX B pa3jieliax:

1. /uneiinvle 21eKkmpuuecKkue yenu nOCMoOAHHO20 MOKa

2. Jluneiinvie rnekmpuyecKue yenu CUHycouoaibHo20 moKa

3. Tpexgpazuwvie yenu

4. Macnummnowte yenu. Tpancghopmamopot.

5. Dnekmpuueckue mawiunbol.

6. dnekmpuueckue npudopuvl u uzmepenus. IneKkmpooe3onacHocm.

7. Dnekmponuka

MGTOILI/IKa IMPOBCACHUA KOHTPOJIA

[TapameTpsl METOAUKH 3HayeHue napamerpa

[Ipenen AMUTENBLHOCTH BCETO KOHTPOJIA 90 MuHyT

ITocnenoBarenbHOCTh BEIOOPA TECTOBBIX 3aJaHUN Cnyuaiinas

[IpemtaraemMoe KOIMYECTBO TECTOBBIX 3aaHUI 35 (mo 5 TecTOBBIX 3adaHU U3
paznena)

Kputepuu onenku:
10 6amjI0B - OIICHKA «OTJIMYHOY» BBICTABISIETCA CTYACHTY, KOTOPBIA MPaBUJIBHO BBITIOJHUI
90100% TecTOBBIX 3aIaHMIA.

8 0a/1710B - OIIEHKA «XOPOIIIOY» BHICTABISAETCS CTYACHTY, KOTOPBIN MpaBuiibHO BhionHUI 70-80%
TECTOBBIX 3aJIaHUM.

5 0annoB - OIEHKa «yIOBIETBOPUTENHHO» BBICTABISETCS CTYACHTY, KOTOPBIA MPaBUIBHO
BBITOIHUIT 50-60% TECTOBBIX 3aIaHUN.

OrneHka «HEYAOBIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBI MPaBUIBHO BBIMOTHUI
MeHee 50% TecTOBEIX 3aaHui, 0aIbl HEe BRICTABIISIOTCS.

®oH/1 OLICHOYHBIX CPEACTB
JJIS1 JOMOJTHUTEIbHBIX KOHTPOJIBbHBIX HCIIBITAHUM

dopMuUpyeTCsl U3 YUCIIA OLEHOYHBIX CPEJICTB [0 TEMaM, KOTOPbIE HE OCBOEHBI CTYJIEHTOM.
Ilpumeuanue:

JononnumenvHvle KOHMPOIbLHBIE UCNLIMANHUA NPOBOOAMCSA Ol CMYOEHMO8, HAOPABUIUX MeHee
50 6annos (6 coomsemcmauu c Ionoxcernuem «O MOOYIbHO-PeUMUH2080U CUCEMEN).
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