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MeTtoauueckue yka3aHusl K BBIIIOJHEHHUIO 1a00paTOPHBIX padoT
Kaxxp1il cTyZeHT BRIMOTHSAET pabOTHI 1O CHEIUATHOMY TpaduKy.
K BBIMOSTHEHNIO pabOTH HEOOXOAUMO TIOATOTOBUTHCS JIO HAaYalla 3aHATHS B
J1a00paTOPHH.
[ToMuMO TaHHOTO METOAMYECKOTO MOCOOMSI PEKOMEHIYETCSI UCIIOJIb30BATh
JOTIOTHUTENBHYIO INTEPATyPy ¥ KOHCTIEKT JICKITUH.
[Tpu moaAroTOBKE HEOOXOIUMO MPOTYMBIBATH OTBETH HA KOHTPOJIBLHBIC
BOTIPOCHI.
e K BrImoHEHUIO PabOTHI TOMYCKAIOTCS TOIBKO TOATOTOBJICHHBIC CTYACHTHI.
[IpaBuna opopmieHus oryera o 1abopaTOpHOI padoTe
JlabopaTtopHas paboTa mpencTaBisgeT co00i HEOOJIbIIOE, HO BIIOJIHE 3aKOHYEHHOE
yueOHoe uccienoBanue. OT4yeT o 1adbopaTopHOM paboTe SABIAETCS TOKYMEHTOM,
OTpaXaIOIUM PE3yJIbTAThI BBITIOJIHEHHOTO UCCIIEIOBAHUS C MAKCUMAJILHOM
MOJTHOTOW U 0ObEKTUBHOCTBIO.
K odopmiternio TeXHUUECKON JOKYMEHTAIMH MPEIBSIBIISIOTCS CIHMHBIC
TpeboBanus. B onpeeneHHol Mepe 3TUM TpeOOBaHUSAM JOJIKEH YIOBJIETBOPATH U
OT4eT 0 JJabopaTopHOil padoTe.
TpeboBanus kK 0POPMICHHUIO OTUETA
OTt4er noJKeH OBITh BBITIOJIHEH HAa Oymare ctangapTHoOro pasmepa (dhopmar A4) c
TIOJISIMH 110 00€MM CTOpPOHaM TeKcTa. Marepuan oT4eTa T0JDKeH UMETh YETKYIO
pyOpHKaIINIO, KaXKIbIi pa3aena HeoOX0AUMO CHAOAUTh 3ar0JI0BKOM.
[IpumMepHBIii cocTaB oTYeTa MO JIabopaTOpHOU padoTe:
11e7Tb PaOOTHI;
MOPSIJIOK BBITIOJTHEHUS TAOOPATOPHOM pabOTHI;
MPUHITUITHATBHBIC AJICKTPUYECKUE CXEMBI U (MITH) CXEMBI COCTMHCHHI;
NepPEUYCHb U3MEPUTEIIBHBIX PUOOPOB U ANEKTPOOOOPYIOBAHUS C YKA3aHUEM
MACMOPTHBIX JIAHHBIX;
TaOIHIIBI SKCIIEPUMEHTAIILHBIX NCCCAOBAHUI M BBIMTOTHEHHBIX BEIYHCIICHUI;
JarpaMMbl U TpaduKu XapakTepuCTUK (PYHKITMOHAIBHBIX 3aBUCUMOCTEH;

BBIBO/IbI MJIM 3aKJIFOUEHUE O MPOJEIaHHON padoTe.
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[MTPABUJIA TEXHUKHU BE3OITACHOCTHU
[TPU1 BBIITOJIHEHUU JIABOPATOPHBIX PABOT

Jlo nauana pa6ot kaxapii ctyneHt JJIOJDKEH BHUMAaTeThHO 03HAKOMUTHCS C
HACTOSIIMMH MPABUIIAMHU U PACIIUCATHCS B )KypHAJIE Y4ETa HHCTPYKTAXKA MO
TEXHUKE O€30ITaCHOCTH.

Crynent OBSA3AH BBIONHATE ClAEAYyIONUE TPABUIIA:

1. Ilepen BKIIIOUEHHEM JTAOOPATOPHOTO KOMILIEKca B ceTh 220 B ybeauTecs, uto
TyMOJIep BKIIFOUEHHS HaX0AUTCs B oJioskeHnH «BBIKJIL».

2. Ilpu cOopke 1enu UCTIOIB3YHTE MPOBOJIA C UCTIPABHON HU30JISIIUEH.
[Moaxmtouas mpuOOPHI, MpOBEPsNTE COOII0IEHUE HOPM HArpy3ku (padbodee
HaNnpsHKEHUE KOHJICHCATOPa, MAKCUMAJIbHBIA TOK ISl KaTYIIEK HHAYKTUBHOCTH U
T.IL.).

3. COOpKy 2JEKTPUYECKOM 1IETH BEAUTE IO KOHTYypaM, HaUYMHasi C OCHOBHOTO,
COAEPKAIIEr0 UCTOYHUK MTUTAHUSA

4. BKiItoyaiTe HICTOYHUKY MTUTAHMS TOJIBKO TMOCIIE MPOBEPKH 1EMU
MPETO/IaBATEIIEM.

5. Ilpu npoBeeHNH TFOOBIX U3MEHEHHUI B CXEeME OTKIIFOYATe UCTOYHUK MUTAHUS.
6. OTKJIIOUNUTE MUTAHUE TI0 3aBEPIICHUIO0 U3MEPEHUM.

3AITPEIHIAETCA

1. Kacarbcsi TOKOBEAYIIMX YaCTEH CXEMbI METAJUIMYECKUMU MPEIMETaAMU,
paboTaTh MOKPBIMU PYKaMH.

2. be3 pazpernienus npenojaBartess BKIIOYATh Ja00OpaTOPHBIE CTEHIBI B CETh
220B v mofaBaTh HaNpsKEHUE HA CXEMY.

3. Ilepemeniate 1a00paTOpHBIE CTEHABI C OJHOTO CTOJA HA APYTOoM WK
BCKPBIBAaTh UX.

4. KypuTh B 1a00paTopru, HAXOAUTHCS B BEPXHEHN 0JI€K]1€ UM TOJIOBHBIX yOOpax.
[To BceM BOZHMKAIOIIMM BOIIPOCaM CTYACHTaM CeyeT o0paliaTbes K
MPETO/IaBaTEeI0 UK JIA0OPAHTY. 3a MopUy 000pyAOBaHUS CTYIEHTHI HECYT

MaTCpUAJIbHYIO OTBECTCTBCHHOCTD.
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I1.

12.

13.

14.

15.
16.

COJIEP)KAHUE

HccnenoBanue Lemnei mocTOsIHHOTO TOKa CO CMEUIaHHBIM COSTUHEHUEM
PE3UCTOPOB

HccnenoBanue moTepyu HAIPSHKEHUS B JIMHUU DJIEKTpOIepeiay.
HepasBeTBieHHas 1eTb IEPEMEHHOT0 TOKA C AKTUBHBIM COTNPOTUBJICHUEM H
KaTyIIKOW WHAYKTUBHOCTH.

Pa3BeTBieHHas 1eTIb IEPEMEHHOTO TOKA C peaqbHON KaTYIIKON
UHIYKTUBHOCTH U KOHJIEHCATOPOM.

W3mepenne sHepruu B JIEKTPUIECCKHUX IETISIX.

W3mepeHne conpoTUBICHUN N30JISILMM IEKTPUUYECKUX Kabemneit

[ToBepka TEXHHYECKOTO aMIIepMeTpa

[ToBepka TEXHHMUECKOTO BOJIbTMETPA

Hccnenoanue padoTsl o1HOGa3HOTO TpaHchopMaropa

HcnpiTanue Tpex¢pazHoro aCHHXPOHHOTO JBUTATENS C KOPOTKO3aMKHYTHIM
poTopom

HcnpiTanue 3MeKTPUUecKOoro ABUTATENs MOCTOSTHHOTO TOKA MapaljieIbHOTO
BO30YKJICHHUS.

HccnenoBanue paboThl 3JIEKTPUUECKOIO FeHEpaTOpa MOCTOSIHHOTO TOKa
napajieIbHOr0 BO30YKIEHUS.

JIMCTaHLIMOHHOE yNpaBJIeHUE aCHHXPOHHOIO ABUTATENS MPU TOMOIIU
MarHMTHOTO MTyCKaTes

HccnenoBanue moynpoBOAHUKOBOTO AHOA

HccnenoBanue OUMOISPHOTO TPAH3UCTOPA

UccnenoBanre oIHO()A3HOTO JIBYXITOIYIIEPUOTHOTO BBHIPSIMUTENS



JIABOPATOPHAS PABOTA Ne 1
Hccienosanue nenei MOCTOSHHOIO TOKA CO CMEMIAaHHBIM COETUHEHUEM

PE3UCTOPOB.

Ilens paGoThI:

1. TIpuobpecTr MpaKTUYECKHE HABBIKA YTCHUS U COOPKU IIIEKTPUICCKON CXEMBbI ITOAKITFOYCHUS
CMEIIIaHHOTO COSAMHEHUSI PE3UCTOPOB U MPUOOPOB, UCTIOIB3YEMBIX JIJIs1 KOHTPOJIS
MapaMeTPOB JICKTPUUECKOM LIENH, K JIEKTPUUECKON CETH MOCTOSIHHOTO TOKA.

2. IlpousBecTu U3MEHEHUS B CXEME IIyTEM BKJIFOUEHHUS U OTKIIFOUEHHUS OTACIIBHBIM 3JIEMEHTOB
LTI U BETBEN CXEMBI C TOMOIIBIO BBIKIJIFOUATEIICH.

3. Ilpocneauts 1o Moka3aHUsIM MPUOOPOB U3MEHEHHUS, IPOU3BOJUMBIE B CXEME.

Teoperndeckue cBeeHUS:
[IpocMoTpeThs MeToarueckoe nocodue "INeKTpUYecKue ey MOCTOSHHOro ToKa"

O6opynoBanue 1 MPUOOPHI:
1. HcrouyHuK nUTaHUA — dJIEKTPUUYECKAs CETh IIOCTOSHHOIO TOKA Ha HanpsbkeHue 100B.
2. bsok pe3ucTopoB Koau4ecTBOM 9 mIT.
3. CoenuHuUTEIBHBIC TPOBOAA
4. TlpuGopsr:
—  Mwuunamnepmerp mA; (mA)— u3MepsieT CHIly TOKa B Hepa3BEeTBICHHOM yacTu 1enu
—  Mummamnepmerp mA; (mA)— u3MepsieT CUily TOKa B IEPBOM BETBU PAa3BETBICHUS
pPE3UCTOPOB
—  Munmnamnepmerp mAs (mA)— u3MepsieT CUly ToKa BO BTOPOH BETBU PA3BETBICHUS
PE3UCTOPOB
— Bounbrmerp U (B)- uzmepser BXOgHOE HANPSIKEHUE AIEKTPOCXEMBI
— Bonbsr™merp U;- nu3MmepsieT nageHus HanpsHKEHUS Ha y4acTKax ey
— PyOunvuuku Py Py, P3. P4 - mpousBonsT BKIIIOUEHHE U IEPEKIIIOUEHUE B CXEME

DJeKTpUUecKas CXeMa BKIFOUYEHHUS PE3UCTOPOB
[Topsinok BeINONHEHUS PaOOTHI:

R, R4
|_| |_
/B
Rs R,
— — ——
Ry q
] [ ] o
I 1 I




1. 3amucaTh TEXHUYECKHE JaHHBIC JIEKTPUICCKUX TPpUOOpOoB B Tabmmiry Nel.

Tabmmma Nel
HaumenoBan | O6o3nauenue | Cucrema Kiace [Ipenen ena
ue npudopa Ha CXeMe npubopa TOYHOCTH U3MEPEeHHUS JieNIeHus
2. 3anmcaTh MOKa3aHuS IpUOOPOB B TaOIUIly No2.
Tabnuma No2

zmeputh PyOounpHUKH

]r\f/gn Uy | I | 2 | B | U | U | Us | Upy | Usg lT— o
B mA mA mA B B B B B

1 P, 1, P31, P41
2 P>|, P31, P4 1
3 P>|, P3|, P41
4 Pal, P31, Ps |

3. BbluucnuTh mapamerpsl LENu, UCIOJb3Yys 3aKoH OMa, 3aKOHBI 110CII€0BATEILHOIO U
HapajIeNIbHOrO COeMHEHUs. Boruncienus 3anectu tabnuiy Ne3.

Tab6auia
Ne3
Brerauciouts

o R Ros Rs Roo 1 P

KOM KOM kOM kOM mA Bt
1
2
3
4

4. I[J'IH KaXZ0ro ciy4das HepeKItOYCHUA LICIU C ITIOMOIIBIO BLIKJHO‘IE[TCJ'IGIZ, 3apruCoOBaTh
SJICKTPHUYCCKUEC CXEMbI pa60Ta}oumx Ha I[aHHBIfI MOMCHT PE3HUCTOPOB LCIIN.

JIABOPATOPHAS PABOTA Ne 2

I/ICCJ'IG,Z[OBaHI/IC MOTCPH HAIIPSXKCHHA B JIMHUU 3JICKTPOIICpEaay.

[ens paGoTsr:

1. TIpmoOpecTH mpakTUYECKHE HABBIKU YTEHUS U COOPKH IEKTPUUECKOM CXEMBI MOJIKIIOYESHUS
3JIEKTpUYECKOM Harpy3ku Kk JIOII.

2. MHccnenoBaTh 3aBUCUMOCTD NoTepu HanpsipkeHus B JIDIT ot Toka, motpebiasiemMoro
3JIEKTPOHATPY3KOM, U PA3IMYHBIX MAaTEPUAJIOB, UCIIOJIb3yEMBIX /ISl U3TOTOBJICHHS IIPOBOJIOB

JIDIL

3. Hzmeputs norepu Hanpsoxkenus B JIDIIL




O06opynoBaHue ¥ MPUOOPHI:

HcTouHuk nmuTaHus — 2JIEKTpUYecKasi CETh IEPEMEHHOI0 TOKa Ha HanpskeHue 220B.
Maket nuHuM 3JIeKTponepenad JiiuHon 50 m

bisiok mamn HakanuMBaHUs

CoenuHuTenbHbIE IPOBOAA

[TpuGopst:

— Awmmnepmetp A (A)— u3MepsieT CHITY TOKa B JICKTPUYECKON IETTH Harpy3Ku

— Bonbsrmerp U; (B)- u3mepsier BX01HOE HAIPSHKEHUE AIEKTPUUYECKON JTMHUU

— Bonbrmerp U, (B)- u3mepsieT BBIXOHOE HAMPSDKEHUE JICKTPUICCKOM JIMHUH, YN Ha

AE il

Harpy3Ky
DJIeKTpUUecKasi cCXxema MOJKIIOUCHUS SJIEKTPUUECKON HArpy3KH
K Jtuann JIDII
P
._‘\‘__ @ & &%
U= 2208 (UD CUD (8) ® (:>§)
| J1211
*-— » -

[Topsiok BeIONTHEHHST PaOOTHI:

1. 3anmcaTh TEXHMYECKHE JAHHBIE AIEKTPUUECKUX NpUOOpOB B Tabmuiy Nel.

Tabnuia Nel
HaumenoBan | O6o03nauenue | Cucrema Kracc [Ipenen [ena
ue npudopa Ha CXeMe npubopa TOYHOCTH U3MEpEHUS JieNeHus

2. CoOpatb cxeMy U IIOKa3aTh €€ MPEnoJaBaTelo.
3. B kaxnom Gioke npojiesiaTh TPH ONbITa C PA3IUYHBIM KOJIMYECTBOM JaMIl HArpy3KH.

[Tony4yeHHble pe3ynbTaThl 3aMUcaTh B Ta0IUIly Ne2.

Tabmma Ne2.
No M3mepeHo
n/m 1 U, U, L [Ipumeuanue
A B B M
MEIHBIC TPOBOJIA  Pyer—0,017 (Om - MM/M)

1 50 2 JIaMITBI

2 50 4 maMITBI

3 50 6 nami

KEJIE3HBIE MPOBOAA  Preneso—0,13 (OM - MMZ/M)

1 50 2 JTaMIIBI

2 50 4 TaMITBI

3 50 6 nami

4. BpruMcauTh napameTpsl Henu. Beraucnenus 3anectu B Tabmuiry Ne3.
8




Tabmauwa Ne3.

Brruncieno
Ruaepyaku Rnposoboe P 1 P 2 n AU S
Om Om Bm Bm % B o’
MeOHble NP0B00A  Pe0u=0,017 (Om 'MMZ/M)
1
2
3
Jrceniesnvle nPo6ood  Poycereso=0,13 (Om 'MMZ/M)
1
2
3

Hcnonp3oBath (OPMYIIbI 17151 BEIYUCICHUMN:

U

Rnazp = Tz COIIPOTHUBJICHNUE HArpy3KHU I)l == I : Ul MOIIHOCTH B HaA4YaJI€
JIMHAM
AU =U,—-U, norepu nanpsoxenns B JIDI1 P=1U, MOIIHOCTH B KOHIIE
JIMHAK

AU P

w = conpoTusienue munuu JIDI1 n=->-100% KIIJ{ urun
1
2L

S=p- R_ ceuenue nposoaos JIDII

JIABOPATOPHAA PABOTA Ne 3
HepasBerBneHHas 1enb NEPEMEHHOTO TOKA C AKTUBHBIM CONPOTHUBIIEHUEM U

KaTyIIKOW UHAYKTUBHOCTH.

[{enb paboThI:
4.

[TproOpecTu npakTHUECKUE HABBIKU YTEHUS U COOPKHU DJIEKTPUUYECKON CXEMBbI MOAKIIOUSHUS
MOCJIEI0BATENBHOIO COEIMHEHUS pealbHON KaTyIIKH UHIYKTUBHOCTH, peocTara u
puOOPOB, UCTIOIB3YEMBIX JUISI KOHTPOJIS MAPAMETPOB AIEKTPUUECKON LENH, K
AIIEKTPUYECKON CETH MEPEMEHHOIO TOKA.

M3MeHeHrneM aKkTUBHOTO COIIPOTUBIIEHHS peocTaTa U U3MEHEHUEM MHAYKTUBHOCTH KaTYIIKU
IIPOBEPUTH JeicTBUE 3aKk0Ha OMa JUI HEpa3BETBIEHHBIX LIETIEH IEPEMEHHOTO TOKA.
[TonyunTh mpakTHUECKHE HAaBBIKU IOCTPOEHUSI BEKTOPHBIX UArpaMM s
MIOCJIEZI0BATENBHOIO COEIMHEHUS JIEMEHTOB LIEIIH.

Ob6opynoBaHue U MPUOOPHI:

e R A

Hcroununk nmuTaHus — 2JIEKTpUYECKas CETh IEPEMEHHOT0 TOKa Ha HanpspbkeHue 150B.
Karymika uHIyKTUBHOCTH C MarHUTOMPOBOJIOM
Peocrar
CoenuHuTenbHBIE TPOBO/IA
[Tpubopsr: -Amnepmetp A (A)— u3MepsieT CUILy TOKa B LIETH
— Boabst™merp U (B)- u3mepsier BX0AHOE HANPSKEHUE DIEKTPOCXEMbI
BonsrMmerp Ua (B)- nu3Mepsier najieHre HanpsHDKeHUs: Ha peocTare
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— Bonbsrmerp Uk (B)- u3mepsier najenue HanpsoKeHUS Ha KaTYIIKE MHIIYKTUBHOCTH

— Barrmerp W (BT) - u3mepsieT akTHBHYIO MOIIIHOCTb 3JIEKTPUUYECKON Lienn

3JICKTpI/I‘-IeCKaSI CXE€Ma BKIIIOYCHUSA ITOCJICA0BATCIIBbHOIO COCANHCHUA peaHLHOﬁ KaTylIKHu

HHAYKTUBHOCTHU U pcocTaTa

(v,
(NS
* Ra
P
N N ;]-\ I |
— ™ A Wl—e T}
(AN L
4
R
u a,
D
U=150B CLD C“
¢ X
Lk
—
[Topsiok BeIONTHEHHS paOOTHI:
1. 3amucaTh TEXHUYECKHE JaHHBIE JIEKTPUUECKUX IPUOOpoB B TaOauIyNel
Tabmuma Nel
HaumenoBan | O6o3nauenue | Cucrema Kiace [Ipenen ena
ue npubopa | Ha cxeme npubopa TOYHOCTH U3MepeHus JeTICHUSI

2. CoOpaTb cxeMy U IIOKa3aTh MPENoIaBaTeNIo.
3. 3a cueT U3MEHEHUS MOI0KEHUS JABWIKKaA peocTaTta USMCHUTH €0 COIMPOTHUBIICHUC OT HYJIA 10

MaKCuMyMa. HpI/I KaXXJ10M U3MCHCHUU COIIPOTUBJICHUA CHATH ITIOKa3aHUA HpI/I60p0B u

3aHCCTHU UX IIOKa3aHUA B Ta6J'II/ILIy Ne2.
4. HpI/I MaKCUMAJIbHOM 3HAUCHUU COIIPOTUBJICHUA peOoCTaTa UBMCHUTHL HHAYKTHBHOCTD

KaTYHIKH ITYTEM U3MCHCHHUS €€ IMOJIOKCHUA Ha CCPACHHUKE MATHUTOIIPOBOAA. HpI/I KaXXJ10M

N3MCHCHHH CHATH ITOKAa3aHUA HpI/I60pOB M 3aHCCTH HUX ITOKa3aHUs B Ta6n1/1uy No2.

Tao6mmia Ne2
N3MEPEHO
Ne U Ua Uk 1 P ITPUMEYAHUE
B B B Bm
1 Rpeocrara = 0
2 Rpeocrara - CpelHee 3HAUCHHE
3 Rprocrara - MaKCUMaIbHOE 3HAYCHHE
4 1 monoxeHune KaTylKky HHAYKTUBHOCTH
5 2 MOJI0)KEHHUE KATYILIKH UHAYKTUBHOCTH

5. Tlo pe3ynabTatam U3MepeHHi, MOIb3YsACh MPUBEACHHBIMU HIKE (OpPMYJIaMH, TPOU3BECTH

BBIYHCIICHUsI. Pe3ynbTaThl BEIYMCICHNN 3anucaTh B Ta0uiry Ne3.
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Tabmauwa Ne3.

BBIUUCIIUTh
R
No eoac R, X, cos ¢ | cos U, U,
Z Zg | Rosy [}; am | KOV | Kamy oK kamy | kamy | Q S
; WKY | WKU WKY | WKU
Om Om Om Om Om Om - - B B BAp | BA

N | W[ —

U
Z = T nonnoe conpomuénerue yenu (Om)

R, = akmuenoe conpomugnenue peocmama (Om)

2 2
X, =.\Z,—-R,, unoykmusnoe conpomusnenue xamyuxu (Om)

Z, = Tk noHoe conpomunenue kamyuku unoykmusrnocnu (Om)

| ~

R =

wou = T2 obuee akmusnoe conpomusnernue yenu (Om)

R,. =R, —R, axmusnoe conponuenenue kamywru unoykmusrocnu (Om)

U,=1'R, uyusu  aKMUSHOE NaOEHUE HaNPsdHCEHUS HA Kamywike (B)
U, =1-X, unoykxmusenoe nadenue Hanpamjicenus na kamyuwke unoykmuenocmu (B)
P
COSQp =——  KOIPPuyueHm mowHoCmu yenu
U-1
Ra Kam o
cosQ, = KO2¢hpuyuenm mMouwHOCmU AKMUBHOU YACTU KAMYWKU UHOYKIMUGHOCHU

k
o=1". X, peaxmuenas mownocms yenu (BAp)

S=U-1 noanas mowrnocms yenu (BA)

JIABOPATOPHAS PABOTA Ne 4

Pa3BeTBIIEHHBIE LIETTb IEPEMEHHOIO TOKA C PEAIbHOM KATYIIKOW
MHIYKTUBHOCTU U KOHJEHCATOPOM. Pe30HaHC TOKOB.

[lens paGoThI:

1. TIpuobpecTy mpakTUYECKUE HABBIKH YTEHUS U COOPKU ANEKTPUIECKOM CXEMbI MOKIIOUEHUS
MapaJJIEIbHOTO COEIMHEHUSI PEeaJIbHOM KaTyIIKH UHAYKTUBHOCTH, KOHIEHCATOpa U
prOOPOB, HUCTIONIB3yEMbIX ISl KOHTPOJIS MMAPaMETPOB DIEKTPUUECKOH IeTH, K
ANEKTPUUECKON CETH MEPEMEHHOTO TOKA.
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2. HM3MmeHeHHeM eMKOCTH KOHJEHCcaTopa TOOUTHCS Pe30HAHCA TOKOB B APAJIJICIIbHBIX IETIAX

CXEMBbI.

3. HOJIyT-II/ITB IMPAKTUYCCKUC HABBIKU ITOCTPOCHUA BEKTOPHBIX JHArpaMM JIA apaJlJICIbHOT'O

COCAMHEHUS 3JICMCHTOB LICIIN.

O6opynoBanue U IPUOOPHI:

NS

HcTouHnk nuTaHus — 3JIeKTpUUYecKas CeTh MEPEMEHHOr0 ToKa Ha HanpsbkeHue 150B.
Karymika uHIyKTUBHOCTH ¢ MarHUTOIIPOBOJIOM

Konnencaropnas 6arapes
CoenunuTenbHbIe MPOBOIA
[TpubGopsr: -Amnepmetp A (A)— u3MepsieT CHITy TOKa B HEPa3BETBICHHOM YacTH 1ENU

— Awmnepmerp Ar (A)— u3MepsieT cuily TOKa B LIETIH PEAJIbHOM KaTYIIKU MHAYKTUBHOCTH

— Awmmnepmerp Ac (A)— u3mepsieT CHTy TOKa B 1SN KOHJICHCATOPHOU OaTapeu

— Bonbsrmerp U (B)- u3mepsier BXoaHOE HaNpsKEHUE FIEKTPOCXEMBbI
— ®@azomeTrp @ — u3MepseT yroiu caBura (a3 Mexay TOKOM U HalpsHKeHUEM

9HeKTpI/I‘leCKaﬂ CXEMa BKIIIOUYCHHUA IMapaJUICIIbHOTO COCAMHCHUA peaanoy“I KaTylIKH

HHAYKTHBHOCTH U KOHACHCATOpa

_/]*i\

P N I
P, A / * _
‘ =9
(&) (A&
»
u
= R
s (D) Jro ey
Wk =1200
X Lk
*— .
[Topsiiok BeIMOTHEHUST PAOOTHI:
1. TexHuYeckue JaHHBIC FICKTPUICCKUX TPUOOPOB
Tabmuia Nel
HaumenoBan | O6o3nauenn | Cucrtema Kiace [Ipenen [ena
ue npubopa | € Ha cxeme pubdopa TOYHOCTH MU3MEPEHUS JICTICHUS

2. VYcraHoBieHa eMKOCTh Oatapeu koHaeHcaTopoB C=16 Mx®, nokazanus npudbopos

3aHeceHbl B TabmuIry Ne2.

3. VYcraHoBieHa eMKOCTh OaTapen kKoHAeHcaTopoB Cr=32 Mk®D. M3MeHeHneM HHAYKTUBHOCTH

KaTYyILIKH YCTaHOBJIEH cIBUT (a3 Ha pa3zomerpe ¢ = 0 —3T0 ciiyuail pezonanca mokos.

[Toxazanus npubGOpOB 3aHECEeHbI B TAOIUILy No2.

4. YcraHoBieHa eMKOCTh OaTapen koHaeHcaTopoB C3=58 Mk®, nmokazaHus npubOpoB

3aHeceHbl B Ta0muiry No2.

Tab6muma No2

[ Ne |

MU3MEPEHO

|

IMPUMEYAHUWE
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U 1 I Ic 0 cos ¢
B A A A epaoyc :
1 Ci=16 ux®d
) C=32 mx®
PE30HAHC MOKO8
3 C;=58 mx®

6. Ilo pe3ynpTaTam U3MepeHUi, MOIb3YSICh MPUBEACHHBIMU HIDKE (POPMYyIIaMU, TPOU3BEICHBI
BBIYUCIICHUS. Pe3ynpTaTsl BRIYMCICHUN 3acanbl B Ta0amiy Ne3.

Tabmuma Ne3.
Ne BbIYMCJIEHO
cos Pk Rk %0 Zk Xc A 1L I,
- Om Om Om Om A A A
1
2
3
U
Z = T nonnoe conpomuenerue kamyuxu (Om)
k
R, , =Z, -cosp, aknmusnoe conpomuenenue kanmyuiku (Om)

X, =+Z;—R; unoyxmuenoe conpomuenenue kamywku (Om)
v
IC

<

c eMKocmHoe conpomunenue konoencamopa (Om)

[,=1,-cosp, axmuenas cocmosaaowas moxka kamyuiku (A)

2 2
I, =4I,-1 UHOYKmMUGHAs cocmagnaujas moxa kamyuxu (A)

a
I,=1,-1. peaxmusnas cocmasisowas moxa kamywxu (A)
ol . >1,
[ ] IC = IL
B Macmrabe nocTpouTh BEKTOpPHBIE JUArpaMMBbl Ui Cy4aeB:
ol <I,

JIABOPATOPHA PABOTA Ne 5

HN3mepenune sHEprun B 3JEKTPUYECKUX HETISX.

[{enb paboThI:

1. TIpmoOpecTu mpakTUYECKHE HABBIKU YTEHUS U COOPKH 3JEKTPUUECKOM CXEMBI MOIKIIOYESHUS
CYETYMKA aKTUBHOM 3HEPTUHU K JIEKTPUUYECKON LIENU IEPEMEHHOTO TOKA.

2. W3yuuTh yCcTpOHCTBO, MIPUHIMI JEHCTBUS CUETUMKA AKTUBHOW AJIEKTPOIHEPIUH.

3. Tlpocneauts 1o Moka3aHUsIM NPUOOPOB U3MEHEHHUSI, TPOU3BOUMBIE B CXEME MTPU U3MEHEHUH
COTPOTUBIICHUS AJIEKTPUUECKON HATrpy3KHU.

O06opynoBaHue ¥ MPUOOPHI:
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HcTouHnK nMUTaHUS — AJIEKTpUUYECKask CeTh MEPEMEHHOI0 TOKa Ha HanpsibkeHue 220B.
Cuetunk anexrpuueckoil aueprun CO 505

Peocrar

bisiok mamn HakanuBaHUs

CoenunuTenbHbIE POBOIA

AR e

[Tpubopsr:
— Awmmnepmetp A (A)— u3MepsieT CHITY TOKa B AJICKTPUICCKON IETTH
— Boubrmerp U (B)- uamepsier BXOAHOE HAMPSHKEHUE AICKTPUICCKON ETTH

BJIGKTpI/I‘-IeCKaSI CcXeMa BKJIFOUCHHUS CUCTYNKA aKTUBHOM SHCPTrHUHU:

kWh

N 1* Bf il ()
— e — d/ * .

HOpHI[OK BBITIOJIHCHU A pa6OTBIZ
5. TexHuyeckue JAaHHBIC DJICKTPUICCKUX HpI/I60pOBI

Tabnuia Nel
HaumenoBan | O6o3nauenun | Cucrtema Knacc [Ipenen [ena
ue mpubopa | € Ha cxeme npubopa TOYHOCTH U3MEPEHUS JIETICHUS

6. C MoMoIIbI0 BKIIOYEHUS PA3HOTO KOJIMYECTBA JIAMIT U U3MEHEHHUSI CONTPOTUBIICHUS peocTaTa
YCTaHOBUTH Ha aMIIEpMETpPE 3HAUCHUS ToKa | Harpy3Kku, ykazaHHbie B Ta0uIe No2.

7. JIns KaXI0TO OIbITa MOCYUTATH IEJI0€ YHUCI0 000POTOB JUCKa cueTdyrka 3a 180 cexyH.
Jlannblie 3anmucaTh B TaOmauIry No2.

Tabmmia Ne2
N3mepeno Beruncneno
No U 1 t N P C, C y
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n/n
B A CeKyHObl | 060opombl Bm Bm c/06 | Bm c/o6 %
1 220 3 180
2 220 2,5 180
3 220 2,0 180
4 220 1,5 180

DopMyIIbI IS BBIYUCIICHUM:

Cc -C
o y= (”—) -100% -norpemHoCTh CYETUMKA DIEKTPOIHEPTUH,

H

° rac CH - HOMHHaJIbHAA IMOCTOAHHAsA CUCTUHNKA

_1000-3600 Bm-c

. C,
N, 00
rae, N, - mepefaTouHoe 4ucio o0opoToB (ykasbiBaeTcs Ha cueTurke) — 600 060poToB qucka
P-t .
o (C= W rae, C - nelCTBUTENLHAS IMOCTOSHHASA CUCTUHNKA

P=U-1 rae, P — momHocts B uenu (BT); 7 - Bpems B (¢); N- unciio 000pOTOB AMCKa 32
Bpems t

JIABOPATOPHAS PABOTA Ne 6

N3mepenne conpoTUBIICHUIA U30JISLUN B AJIEKTPUUECKUX KaOEsX.

L{enb paboThI:

1. TlpuobpecTy mpakTUYECKUE HABBIKK COOPKU IIMEKTPUUECKON CXEMbI TOKITIOYSHHS
npuOOPOB AJIsI UBMEPEHHS COMPOTUBIICHHUA U30JISIIUH K dJIEKTPUUECKUM KaOesiM.

2. W3yuuTh yCTPOUCTBO, MPUHIIHI AEHCTBUS MPUOOPOB ISl U3MEPEHUsI COTIPOTUBIICHUI
W3OJISIIINH .

3. Hayuutbcs M3MepSATH COMPOTHUBIICHUS U30JISAIUN IPOBOIOB U Kabeliell OTHOCUTEILHO 3eMITH
WJTH MEXIY TOKOBETYIIIUMH KHJIAMHU.

O06opynoBaHue ¥ MPUOOPHI:

1. VcTo4yHMK MHUTaHUS — dJIEKTPUUECKAs CETh IEPEMEHHOIO TOKA Ha HanpsbkeHue 220B.
2. Crena «DneKkTpuyecKre Kademm»

3. CoenuHUTENBHBIE TPOBOAA

4. TlpuGopsr:

— VYHuBepcanbpHbI BoIbTMETp B7 — 26 — npeiHa3HayeH JUIsl U3MEPEHUs HaNPsKEHUN U
conpoTuBiieHUH. B nanHoi paboTe ucnonb3yercs Ui U3MEpEeHus: COPOTUBIEHUI
poBOJIOB U kKabeneit. [Ipubop nMmeeT mkany ¢ ceMbio MpeeTaMu H3MEPEHUH.

—  Meraommerp 9C0202/2-I" — nepeHocHON mpuOOpP CUCTEMBI MarHUTOZJIEKTPHUUECKHMA
JIOTOMETP C HEMOCPEACTBEHHBIM oTcueToM. [IpeaHasHaueH i u3MepeHus OOIbIINX
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COTIPOTHBIICHUN M30JISALIUN MTPOBOIOB U Kabeneit. Mmeet nBe mkansl — kKQ (kumoOm) u
MQ (meraOm).

[IpuHIMNManpHBIE CXEMa YHUBEPCAIbHOIO BOIbTMETpa B7 — 26

R,

[TpunnunuansHas cxema Mmeraommetpa OC 0202/2-I°

[Topsiok BeIMOTHEHUST PAOOTHI:
1. 3anmcaHbl TEXHUYECKUE JAHHBIC SJIEKTPUUECKUX TPUOOPOB B Tabmuiry Nel.

Tab6muma Nel
Haunmenosan | OOosznauenue | Cucrema Kiacc [Ipenen Llena
ue npubopa Ha CXeMe npubopa TOYHOCTH U3MEPEHUS JNeJIeHUs

2. Ha crenpae «QnekTpudeckue Kadeany» U3MEPEHBI COMPOTUBIICHUS U30JIAINN Kabeen

npudopom:

. YHHUBEPCAJIBHBIM BOJIBTMETPOM B7 - 26. [Tocne kanubpoBku nprudopa u3MepeHbl
COIIPOTHUBJICHUS M30JIIMI Kabenei Ha crenae " Mcnbitanue kabeneit PezynbraTs

U3MepeHUil 3anucanbl B Ta0auIry Ne2.
e Meraommerpom 2C0202/2-I". JInst naMepeHus U30JAIHMA METaOMMETP MOIKII0UEH K
00BEKTY U3MEPEHHS [0 CXEME:

Xo_

30 0202/2




[Tpu n3MepeHnn COnpoTUBICHUN U3O0JSIMM Ha mpejiene K2 mepeKiIouaTess Ha mpudope
YCTaHOBJICH Ha JIeJIeHUE |, Ha mpenaene MQ mepekioyarenb Ha IpUOOpe yCTaHOBJICH Ha

JeJIeHue ||.
PesynbTaThl m3MepeHuii 3anucath B Tabauiry Ne2.
Tab0mmia Ne2.
TpuGopet BponupoBaHHbIi CBUHIIOBBII Bununiosblii aKpaHHIB
OBaHHBIN
Ry OJI; o/, | JJI, | OJI; o/, | JIJI OJI; OJl, oJ1
B7-26
2C0202/2-I

JlaGopatopnas padota Ne 7

HOBepKa TCXHHUYCCKOI'O aMIICpMCTpa

Heab padorbi: OCBOMTH METOIUKY OBEPKH TEXHUUYECKOTO Mpudopa.

Conep:xanue:

[ToBepkoii Ha3bIBAETCS OMpEeNICHIE MOTPEITHOCTA TPUOOPOB M YCTAHOBIICHUE €TI0
MIPUTOTHOCTH K MpUMeHeHu 0. [loBepka BKIIIOUAeT BHEIIHUN OCMOTP, BEIOOP 00pa3ioBoro
npu0opa, MOBEPKU MOKA3aHUs U JOKYMEHTAJIbHOT0 oopmiieHusl. BHemHui ocMoTp — cTekna,
KOPPEKTOpa, CTPEJIKH, OTACNbHBIX AeTamneil. Beioop o6pasioBoro nmpubdopa no poay, HOMUHATY
HIKaJbI, K1accy TOYHOCTH. OOBIYHO MOTPEMIHOCTH TOJIKHA OBITH B 3 pa3a 0olbliie 00pasioBoro,
MOBEPKY BEAYT MO BCEM JEJICHUSM IIKAIbI OT HYJs 10 HOMHUHAa 1 Hao0opoT. [Tocne yero
OTIPEICIISAIOT MOTPEIIHOCTH U TTonpaBku. CTPOSIT KPUBYIO MOMPABOK.

Heo0xonumble npu6opbI:

1). Amnepmetp noBepsieMblit

2). AMniepmeTp oOpa3ioBbIi

3). Peoctat nnaBHOMN peryJinpoBKH
4). HaGop conpoTuBiIeHUH

R

=B

T

1). [IpoBeputh cxeMy, YCBOUTD, YTO MPOBEPSIEMBIN aMIIEpPMETP AOJKEH OBITh MEHEE TOYHBIM,
17
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yeM 00pa3IOBBIH.

2). PeoctaTom ycTaHaBIMBAIOT 3a/IaHHBIC B TAOJIUIIE TOKH, 3aIIMCHIBAIOT TTOKA3aHUS
aMIIEpPMETPOB MPHU X0JI€ BBEPX, MOCIIC YETO, BHIBOSI PEOCTAThI, UAYT K HYJIIO 110 TEM XKE

3HAYEHUSIM TOKa (X0 BHH3), PE3yJIbTaThl 3aHOCSTCS B TAOJIHILY.

Xona Xona Imax | yn
BBEPX BHU3 (mA) | (%)
I 10 Al ol v In 10 Al ol v

(mA) | (mA) | (mA) | (mA) [ (%) (mA) | (mA) | (mA) [ (mA) | (%)

2,5 25

5 22,5

7,5 20

10 17,5

12,5 15

15 12,5

17,5 10

20 7,5

22,5 5

25 2,5

3). Ilocne 3aMepoB HAXOAAT MOTPEIIHOCTH:

a). abcomrotHbIe Al = In -

Io

0). otHocutenbHbie Y = ( Al/10) * 100%

B). monpasku 8l = - Al

4). VI3 aOCOMOTHBIX MOTPENIHOCTEH BHIOMPAIOT MAKCUMAIBHYIO 110 MOAYIIO U PACCUUTHIBAIOT
kyacc TouHocTd YA = ( Almax / Inom ) * 100%

5). JlenaroT BBIBOA U CTPOSAT KPUBYIO MOMPABOK

6) IInceMEHHO OTBETHUTH Ha KOHTPOJIBHBIC BOIIPOCHI:

1.C kako# 11esbI0 MPOU3BOAUTCS MOBEpKa MpruOopoB?

2.Kak ona nmpoucxoaut?
3.0cHOBHBIE (HOPMYIIBL:

a) abCOIOTHAs TIOTPEUTHOCTh
0) OTHOCUTENbHAs IOTPELIHOCTh
B) KJIacC TOYHOCTH MpHOOpa
T) LIeHa JeTICHUS.

JlaGoparopHas padota Ne®

HOBepKa TCXHUYCCKOI'O BOJIbBTMCTpPA

Heanb padorbi: OCBOUTH METOIMKY OBEPKH TEXHUUECKOTO Mpudopa.

Conep:xanue:

[ToBepkoii Ha3bIBaETCS ONpeesIeHHE MOTPEUTHOCTH TPUOOPOB U YCTAHOBIIEHUE €TI0
MPUTOTHOCTH K IPUMEHEHHUIO.
[ToBepka BKJIIOUAET BHEIIHUNA OCMOTP, BEIOOpP 00pa31ioBOro npubopa, HOBEPKH MOKa3aHUs U

JOKYMEHTaJIbHOT0 oopMiieHUs. BHeTHUI 0cMOTp — cTeKJIa, KOPPEKTOpa, CTPEIKU, OTAEIbHBIX
neraineil. Beibop o6pasiioBoro npudopa no poay, HOMUHAILY LIKaNIbI, KJaccy ToUHOCTH. OOBIYHO
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MOTPEIIHOCTD JOKHA OBITH B 3 pa3a O6osbliie 00pa3oBOro, MOBEPKY BEIyT MO BCEM JICIICHUSIM
IIKaJIbl OT HYJIsI 1O HOMUHaa ¥ Hao0opoT. Ilocne yero onpenenstor NOrpenHoCT! U MONPaBKU.
CtposT KpuBYIO NOIPAaBOK.

Heo0xonnmbie npu6opbI:

1). BoasT™meTp moBepseMblid

2). BonrsT™eTp 00pa3oBsIi

3). biok nmuTaHus MIaBHOW PETYIHMPOBKH
4). HaGop conpoTuBieHU

.
SER?
J°

B

1). IlpoBeputsb cxemy, yCBOUTH, UTO IIPOBEPSAEMBIN BOIBTMETP 0JIKEH ObITh MEHEE TOUHBIM,
yeM 00pa3IoBbIi.

2). PerynupoBkoil Ha Gi10Ke MUTaHUS YCTaHABJIMBAIOT 3a/1aHHbIE B Ta0JIMIIE HAIPSYKEHUS,
3allMCBIBAIOT MIOKA3aHUs BOJIBTMETPOB IPH X0JI€ BBEPX, MIOCIE YETO UAYT K HYJIIO IO TEM XKe
3HAUEHUSAM TOKa (XOJ] BHU3), pE3yJbTaThl 3aHOCATCS B TAOJIHILY.

Tabmuma 1

Xon Xon Umax | yp
BBEp BHU3 (B) (%)
X
Un (B) | UO (B) | AU 5U y Un U0 (B) | AU 5U Y

(B) (B) (%) (B) (B) (B) (%)
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10

3). Ilocnie 3amepoB HaXOAST MOTPEITHOCTH:

a). abcomotHeie AU = Un - U0

0). otHocutenbubie Y = ( AU /U0 ) * 100%
B). monpaBku Y1 = ( AUmax / Unom ) * 100%

4) N3 abCONMOTHBIX HOTpCLHHOCTCf/'I BBI6I/IpaIOT MaKCUMAJIbHYIO 110 MOJYJIIO U PACCHUTLIBAIOT
KJ1aCC TOYHOCTH

5). JlenaroT BBIBOA U CTPOSAT KPUBYIO MOMPABOK
6). IlicbMEeHHO OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
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1.C kakoii enbI0 MPOU3BOAUTCS MOBEPKA TPUOOPOB?
2.Kak oHa mpoucxoaur?
3.0cHoBHBIE (OPMYIIBIL: a). a0COJIIOTHAs TOTPEITHOCTh

0). OTHOCHUTEIIbHAS ITOTPEUTHOCTh
B). KJIaCC TOYHOCTHU TIprbOpa
T). IeHA JCICHMUS.

JIABOPATOPHAA PABOTA Ne 9

HccnenoBanne paboTel ogHOMa3HOTO TpanchopmaTopa

Llens paboTsr:

7.

10.

[TproOpecTu MpaKTHUECKUE HABBIKU YTCHUS U COOPKHU DIIEKTPUIECKON CXEMBI IMOAKIIOUCHHS
oHOo(a3Horo TpanchopmaTopa u NPUOOPOB, UCHOIB3YEMBIX JIJIs1 KOHTPOJIS ITapaMeTPOB
AIIEKTPUUYECKON 1IeTIH, K OAHO(DA3HON CETH MEPEMEHHOTO TOKA.
Bkirounth TpaHcopmMaTop B ceTh U 03HAKOMMTBCS C €ro paboToMi B peKUMax X0JI0CTOr0
XOJIl, KOPOTKOTO 3aMbIKaHUS U PabOUnX pexKUMaXx.
ITo naHHBIM pabOYMX PEKUMOB IOCTPOUTDH BHEILIHIOK XapaKTEPUCTUKY TpaHc(hopmaTopa

U, = f (I2) u cpaBHUTH €€ CO CTaHAAPTHOM.
ITo pe3ynbraTam BBIUMCIEHUH TOCTPOUTH Ipaduk 3aBUCUMOCTH K03 duiimenTa noiae3Horo
JEICTBUSA 1 OT OTAaBaeMOM akTUBHOM MomHocTu P, - m=f (P2)

TeOpeTI/I‘ICCKI/Ie CBCACHMUA:

Cmotpets MeToauueckoe nocooue "Tpancpopmartopsr” ctp. 11-14

O6opynoBanue U mpuOOPHI:

10.

11.

12.
13.

WcToyHuk nutaHus —OIIHO(baSHaSI QJICKTPHUYCCKAsA CCTh IICPEMCHHOI'O TOKA HAa HAIIPSXKCHUC
100B.

Oxnodasueiii Tpanchopmarop Uyeyg = 127 B, U yono =36 B
Jlamnel HakanmuBanusa JI , JIp , JI3, Jly,
CoeMHUTENBHBIE IPOBO/IA

14. TIpubopsi:

Amnepmerp Al — u3MepsieT CHITy TOKa B IEPBUYHON 0OMOTKE TpaHcdopMaropa,
ob6o3nauaercs [; (A);

— Awmmnepmetp A2 — u3MepsieT CHIIy TOKa BO BTOpUYHON 00MOTKe TpaHchopmaropa,

obosznauaercs I, (A);

— Boabst™merp Ul - u3mepsieT HanpsbkeHUe, oJaBaeMoe Ha IIEPBUYHYI0 OOMOTKY

Tpanchopmaropa, obo3naqaercs U; (B);

— Boabst™merp U2 - u3mepsieT BBIXOAHOCHANIPSHKEHHUE BTOPUYHOM 0OMOTKH

Tpanchopmaropa, obo3naqaetcsi U, (B);

— Barrmerp W — u3Mepsier BX0IHYI0 MOLTHOCTb TpaHcpopmaropa, obo3Havaercs Py (BT)

®

3J'ICKTpI/I‘-ICCKa${ CcXEMa IMOAKIKYCHUA OI[HO(I)EBHOTO Tpchq)opMaTopa K OILHO(I)aSHOI\/'I CCTHU

mECaae B BRI

JI1 | JI2| JI% | 14




[Topsimok BhIMONHEHUS PaOOTHI:

8. OsuHakomwuTcs ¢ 000pyI0BaHUEM U ITPUOOpamMu. 3anKcaTh TEXHUYECKHE TaHHbIC
AIIEKTPUUYECKUX TPUOOPOB B Tabimiry Nel.

Tabmuua Nel

HammenoBanue | O6o3nauenne | Cucrema Krnacc [Ipenen ena nenenus
mpubdopa Ha CXeMe mpudopa TOYHOCTH M3MEPEHMS

9. CobpaTb cxeMmy U IIOKa3aTh ee MPernoaaBaTelto.

10. IIpoBecTu onbIT X0a0€TOroO X042 - X.X.

[Tpu oTKIIIOYEHHOM Harpy3ke ( JlamMIbl He JOJKHBI TOPETh) 1 HOMHUHAJILHOM HalpsHKeHUU

U, = 100B npoBecTH onbIT X010¢TOr0 X01a. ITokasanus npubopos 3anucarh B Tabauiy Ne2

B onbIT 1. B ombITe X0510CTOr0 X0/1a 10 MOKa3aHUI0 BATTMETPA OINPEIEIAETCsl MOIHOCTh IOTEPh

B ctamu APct (Br). ITorpebnsgemMas MOMIHOCTL B pexume xonoctoro xona Pxx = A Per.

Tabmuma Ne2
Onvim Ne Hszmepeno Buviuucneno Onekmpuuecka
Ul U2 11 12 Pl Koy P2 n A Hazpy3Ka
B B A A Bm - Bm %
1 | xx - - Hem
2 | ppi Ooua namna
3 | pp2 Jlee namnol
4 | pp3 Tpu namnov
5 | pps Yemuvipe
Jamnsl
6 | k3 - - - Hem

4. Pabouue pexumsl paboTsl Tpanchopmaropa P.P.
B ombiTax 2, 3, 4 u 5, nocTeneHHO MOJAKII0Yas KO BTOPUYHON 0OMOTKe TpaHc(opmaTopa
JIaMIIbl, IPOBECTH YeThIpe pabouymnx pekrmMa padoTsl TpaHchopMaTopa. Bo Bcex ombiTax
CHSTb MTOKa3aHMsI MPUOOPOB U 3aMKMCaTh B COOTBETCTBYIOIINE OMBITHI TaOIHIIbI No2.
5. IIposectn onmbIT KOpOTKOro 3ameikanusa K.3.
OneIT IPOBOAUTCA TOJBKO COBMECTHO C IPENOgaBaTesieM !
[Topsimox mpoBeAeHHs OMbITA!
— PykosTky aBTOTpaHchopmMaTopa noctaBuTh Ha Hanpspkenue Ul = 0.
— TpaHchopmarop OTKIIOUUTH OT CETU
— 3aKopOoTHUTh BTOPHUUYHYIO OOMOTKY TpaHc(opmMaTopa ¢ HOMOIIbIO COEAUHUTENEHOTO
IpoBoJa
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— Toaxmounts Tpanchopmatop k cetu ¢ Ul = 0.

— TlocrenmeHHO yBenmMYNTh HANPSDKEHHE HA IEPBUYHON 0OMOTKE TpaHc(hopmaropa 10
3HAYCHUS
Uk3 =15 -10 % Uyom = 10 -12 B, ipu 3TOM TOK BO BTOPHYHOM 0OMOTKE Loy = 7 A.

[Tokazanus npuOOPOB 3aMmKcaTh B OMBIT 6 TaOIUIBI No2.

—  OtxirounTh TpaHchopMaTop OT CEeTH.
C nmoMoMuIbI0 ATOTO OIbITa ONMPEICIISIIOT MOIIHOCTD MOTEPh B Meau A Pmenu (Br).

[Torpebnsemas
MOIITHOCTh B PEXHUME KOPOTKOTO 3aMbIkanusi Px3 = A Pmenu.
15. Ilo momy4eHHBIM JaHHBIM C IIOMOIIBIO MTPUBEICHHBIX HIKE (DOPMYJT BBIYUCIIHTD:
6.1. ko3¢ dunueHt Tpanchopmarn K., = Unom, / Unom;
6.2. MOIIHOCTb, MOTpebsieMyto Harpy3koit A P = A Pct + A Pmenu, roe A P - oGmias

MOIIHOCTh TOTEPh TpaHchopmaTopa

6.3. KIJ tpancpopmaropa IJTp — Q 100 %
P1

16. TMoctpouTs BHEMHIOW XxapakTepuctuky tpancdopmaropa U, = f (I ) u rpapux

saucumoct  I)Tp= f ( P, ). Crenars BbIBOZ 0 KauecTBE CHSITHS APAMETPOB LIEIIH

IpaBUJIbHOCTHU ITPOBCACHUA PacdcToOB.

JIABOPATOPHA PABOTA Nel0O
Hcnbrtanue Tpex($a3HOro aCHHXPOHHOTO JIBUTATENS C KOPOTKO3aMKHYTHIM

poTopom

[{enb paboThI:

1. TIpuobpecTn mpaKTHUYECKHE HABBIKU YTCHHS B COOPKH AJIEKTPHUIECCKON CXEMBI
MOAKITIOUYEHUS TPeX(Pa3HOTO aCHHXPOHHOTO JBUTATEINSI C KOPOTKO3aMKHYTBIM POTOPOM H
MpUOOPOB, UCTIOIB3YEMBIX JIJIs KOHTPOJIS TTapaMeTPOB JIEKTPUUECKOH TETH, K TpeXpazHOon
CETHU IEPEMEHHOIO TOKA.

2. 3amycTUTb aCHHXPOHHBIN JBUTATENb U CHATh XapaKTEPUCTUKY XOJOCTOrO XO0/1a.

3. HcnpiTaTh aCHHXPOHHBIM JBUTATENb C IOMOIIBIO IEHTOYHOTI'O TOPMO3a JJIsl TOJTYy4ECHUS
pabounx XapaKTePUCTUK aCHHXPOHHOTO JIBUTATETIS.
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4. CpaBHUTH NOJTyYEHHBIEC pabOUne XapaKTEPUCTUKU CO CTAaHAAPTHBIMU U C/AETATh BHIBOJ O
Ka4yecTBe MPOJICIAHHON paOOTHI.

O6opynoBanue U IPUOOPHI:

1. HWcrouynuk nutanus - TpexdasHas dJIeKTprudeckas CeTb IEPEeMEHHOI0 TOKa Ha
HanpspkeHue 220B.

2. Tpexda3Hblit aCHHXPOHHBIN JIBUTATEIh C KOPOTKO3AMKHYTBIM POTOPOM.

3. TpexmonrocHbIN pyOUTBHUK - IEPEKITIOYACT OOMOTKH CTAaTOPa JBUTATENS CO
"3Be3abl" Ha "TpeyrojJpHUK"

4. JleHTOYHBII TOPMO3

5. CoeauHUTENIbHBIE TPOBOIA

6. T'mpu

7. IlpubGopsr:

AMIiepMeTp - u3MepsieT cuily Toka B ¢asze B, o6oznauaercs [ (4);
Bonbr™metp - usmepsier HanpsikeHue Mexay dazamu A u B, o6o3navaercs U (B),

BarTmerp IByX3IIeMEHTHBIN - H3MEpSET MOTPEOIIEMYI0 ACHHXPOHHBIM JABUTaTEIeM
MOIIIHOCTb, 0003Havaercs P; (Bm)

- TaxomeTp - u3MepseT 4aCcTOTY BpallleHus potopa 1 (00./Bpari.)

SJIGKTpI/ILICCKaH CXEMa IIYCKa ACMHXPOHHOI'O ABUT'ATECIIA IICPCKIIOYCHUCM 00MOTOK craTropa

co "3Be3nbl" Ha "TpeyroJbHUK"

*
A L ¢ G ;
» /i\ > (} e o ’CBAA_’mﬁ‘na
U

2 (“;’) $8 (a)

* bt Y - myck
c | oD
o = v
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Bbinosinenue padorbi:
1. TexHu4eckne JaHHbIE 3NEKTPHUECKHX MPHOOPOB

Tabnuua Nel.

Haumenosanme
npubopa

0003HaUCHHE
Ha cxXeMme

Cucrema npudopa

Knacc TouHoctu

[Mpeaen u3mepenns

LicHa acicHus

2. Tloxa3anus npubopoB B peskUMe «X0JI0CTOIT X01» 3anicaHsbl B onbite 1 Tabmuupbl Ne2. [Tokasanus
npHOOPOB MPH Pa3THYHBIX 3HAYEHHSIX HArPy3KH 3aMHCaHbl B OMbITHI 2, 3, 4 1 5 Tabamubr N2

Tabanua N2
Ne H3meputhb Bbraucnutb
omwTa [ [J I P, n, L F Msp P, |Coso S |
B A Br | o0/MuH | MeTp H H* metp | Br - % %
1. 0
2. +
3, 5
4. 7
5. 9
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3. Ilo nony4eHHBbIM JAHHBIM € TOMOIIbIO NPHBEIEHHBIX HHKE (POPMYJT BHIYHCIIEHDI:

3.1. Bpawatownii MoMeHT Ha Banty asurarens - Mgp: )
Mip = Myex=F- L (Hm), rne F — cuna, npuknaneisaemas k potopy 8 (H) , B 1ab. pabore — Bec
rpy30B, MOABELINBAEMBIX K JIEHTOUHOMY TOPMO3Y;

L — panuyc OKpy:KHOCTH, OMHCLIBAEMOIT TOYKOH npunoxkenust cunbl F ( ninnHa nneda
«KOpOMBICTIa» B METpPax).

3.2. ITonesHas MOIIHOCTL Ha Bajy nsuratens - Pj:
Py = My .2 (B1), rne My, - spamarommii momenT npuratens (Hm)

9,55 N2 - uacrora (ckopocTts) Bpawenus potopa (00/MHH)
3.3. Koad¢uuueHT MOIHOCTH aCHHXPOHHOTO ABUrarens - Cos @:

Cos @ =P, /N3 Uth. |

3.4. CkoneKeHue apuratens - S:

S= Ni1-MN2 .100% rne 111 — yacToTa BpaueHHs MArHUTHOTO TOJIS Y JaHHOTO
Ul —-112 p Y

m neuratens (11 = 1500 06/mMun)
3.5. Koadpuunenr nonesHoro neiicteus apuratens - 1.

n = P2 .100%
Pi

3. Tloctpoenbl paboune xapakTepucTHkn acunxponnoro asuratens I = f (P2); Iz = f ( P2);

n=7f(P2; Cos ¢ = f ( P2) u cnenano cpaBHeHHe HX CO CTAHAAPTHBIMH XapaKTEPHCTHKAMH.

JIABOPATOPHAS PABOTA Nell
HcnblTanue 3JIeKTPUYECKOrO IBUTATENs IIOCTOSIHHOTO TOKA

napajuieIbHOro BO30YyKIEHUs

ens paboThr:

1. [Tomy4nTh IPaKTHUYECKHE HABBIKK YTEHUS U COOPKH JEKTPHUUECKON CXEMBI MOAKIIOUEHUS C
MTOMOIIBIO TYCKOBOTO PEOCTATa AMEKTPUUYECKOTO JIBUTATENS TOCTOSHHOTO TOKA MapauieIbHOTO
BO30YKICHHS K DJIEKTPUIECKON CETH MOCTOSTHHOTO TOKA.

2. 3ammyCTUTh JEKTPUUECKUN JBUTATEb U CHATH XapaKTEPUCTUKY XOJIOCTOrO TOKA.

3. HcnpiTaTh ABUTATENb C MOMOIIBIO JIEHTOYHOTO TOPMO3a JUIsl TOTYy4eHUs pabodnx
XapaKTEePUCTHK.

4. CpaBHUTH NOJTYYEHHbIE XapaKTEPUCTUKH CO CTAHJAPTHBIMU U CAENaTh BBIBOJ] O KaUECTBE

MIPOJIEIaHHOM pabOTHI.

Ob6opynoBanue u MPUOOPHI:

1. HcToyHHK MOCTOSIHHOTO TOKA

2.  DneKkTpUYecKuil JBUraTeib NOCTOSHHOTO TOKA MapalieIbHOTO BO30YKICHUS
3. TIpuGopsr:
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- Boasr™merp U - u3mepsieT HanpsDKEHUE Ha BXOJE CXeMbl,, o0o3HavdaeTcs U (B);

- Awmnepmerp A4 - u3MepsieT CUITy TOKa, UIYIIEro Ha IBUTaTeNb, ooo3Havyaercs I (A);

- Ammepmetp 4, - ©3MEpsIeT CUITY TOKA, UIYIIET0o o 00MOTKE BO30YxaeHus, 060o3Haqdaercs I, (A);
- Taxomerp - u3MepsieT 4acToTy BpamieHus: potropa Y12 (06./Bpamt.)

4. IlyckoBoii peoctar Rn - ucnonb3yercs 1 mycKa JBUTaTest

5. PerynupoBounsiii peoctat RB - ncnonb3yercs ais peryliupoBaHus BEJIMUYUHbBI TOKAa BO30YXKACHUS
B 0OMOTKE BO30YKICHUS

6. JleHTOUYHBII TOPMO3

7. CoenuHHUTENbHBIE TPOBOA

8. Tmpu

3JI€KTpI/I‘-IeCKaSI CXEeMa MOAKIIKOYCHUS SJICKTPUUICCKOr'O ABUTATECIIA IMTOCTOAHHOI'O TOKA MapaJlJICIbBHOT'O
B036Y)K,I[6HI/I$[ K CCTH ITOCTOAHHOI'O TOKa
C IIOMOLIBIO ITYCKOBOI'O peocCTara.

1L 1l E)_
Rg el

S i . o
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-
b Ay I
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[Topsinok BbINOIHEHHSI PA0OTHI:

1.

TexHHueckHe naHHbIE INEKTPHYECKHX NMpHdOopos B Tadmmue Nel.

Tabnnua Nel
HanmcHoBanne Ooosnauchne | Cucrema npudopa | Knace Tounoctu | Npeaen ussmepennst | Licha acachus
npubopa Ha cXeMme
2. XapakTtepHcThka xonoctoro xoza asuratens Isp = f (l,,) npu U,,(N_ PesynbTaThl H3MepeHHIT

3anucaHbl B Ta0J. 2

Tadonuua Ne2

Is

(A) 0,8 0,7 0,6 0,5 04

Nep

O06/mMuH

~
J.

PaGoune xapaktepuctiku Mgp = f (P2); Nz = f (P2); M = f (P2) npu Uyou 1

Iinow = 0,7 - 0,8 A B pexme xonoctoro xoaa u padounx pesxumax. CHATbI NOKa3aHHs MPHOOPOB

¥ 3anHcaHbl B onbIThl 1, 2, 3, 4 1 5 TaObnuibr Ne3

Tabnunua Ne3
Ne H3mepeno BeiuncneHo
omnbITa U I I L n, F M P, P, n
B A A M |06/ | H Hwm Br Bt %
1 0
2 2
3 4
4 6
3 8
4. Tlo nony4yeHHbIM AAHHBIM C MOMOLUBIO MPHBEAEHHBIX HIKE GOpMyN BbIYHCIEHDI:
e Bpawarounii MOMEHT Ha Baiy asuratens - Mgy

&

M,p = Myex=F- L (Hwm) , rae F — cuna, npuknansisaemas k potopy B (H) , B nab. padote — Bec
rpy30B, MOABELUHBAEMbIX K JIEHTOUHOMY TOPMO3Y;
L — paaHyc OKpy>KHOCTH, OMHCbIBAEMOI1 TOUKOI1 npHioxkeHus cunbl F ( nnnHa nneya
«KOpPOMBICAa» B METPAX).

[Tone3Hast MOWHOCTb Ha Bajy aBuratens - Py:

P, = M,y .2 (B7), rae My, - Bpawatoutiii moment asurarens (Hm)

9.55 N2 - yacToTa (ckopocTs) BpaweHHs potopa (06/MHH)

Koadpuunent nonesHoro peficteus asuratens -1):

n = P2 .100%
P1

ITo nony4eHHbIM AAHHBIM NOCTPOEHBI XapaKTepHCTHKa XonocTtoro xona Ny = f (IB) u padouiie

xapaxtepuctukit Mgp = f (P2); 2 = f (P2); 1] =f (P2).

Cnenano cpasHeHHe rpagHKOB MOCTPOEHHBIX XapaKTEPHCTHK CO CTaHAapTHbIMH, Ha 0cHOBaHHH
CpaBHEHHS CleNaHbl BbIBOJIBI O KAUECTBE CHATHS NMapamMeTpOB LeMH H NPaBHALHOCTH MPOBEAEHHS
pacueToB.
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JIABOPATOPHAS PABOTA Ne 12.
HccnenoBanue pabOThI AJIEKTPUIECKOTO TeHepaTopa

ITocTostHHOrO TOKA ImapaJuICJIIbHOT'O B036Y)KI[CHH}I.

ens paboThI:

[Toxy4nTh MPaKTUUECKHE HABBIKK YTCHUS U COOPKH DIICKTPUYECKON CXEMBI DJICKTPUUECKOTO
reHeparopa MOCTOSHHOTO TOKA MapalljieIbHOTO BO30YKICHUS

3amyCTHTh 3JEKTPHUUYCSCKHUI TeHEePaTop MOCTOSIHHOTO TOKA MapaJlIeIbHOTO BO30YKICHHS

C MOMOIIbIO ACHHXPOHHOT'O JIBUTATENS IEPEMEHHOI0 TOKA U TIOAKIIIOUYUTH K HEMY JIEKTPUYCCKYIO
Harpy3Ky.

CHSATB XapaKTEPUCTHKY XOJIOCTOrO TOKA I'eHepaTopa.

CHSTh BHEUTHIOIO M PETYJIUPOBOYHYIO XapaKTEPUCTUKU TeHEpaTopa MPH Pa3InYHbIX BKIIOYCHUSIX
Harpy3KH.

CpaBHUTD TOTyYSHHBIC XapaKTEPUCTUKU CO CTAHIAPTHBIMU M C/ICIATh BBIBOJ O KAYECTBE
MPO/ICTaHHON PabOTHI.

O6opynoBanue u MPUOOPHI:

e Ucrounuk nuranus - TpexdaszHas ceTb MEPEMEHHOTO TOKa

e Tpexda3Hblii aCHHXPOHHBIN JBUTATENH C KOPOTKO3aMKHYTHIM POTOPOM

e DIIEKTPUYECKHI reHepaToOp MOCTOSHHOTO TOKa MapajlIeIbHOTO BO30YKICHUS

e Brixntouarenu:

e TpexmomtocHbll aBTOMAT P; - mojkitouaeT k Tpex@a3zHoil ceTu nepeMeHHOr0 TOKa aCHHXPOHHBIH
JIBUTATEIh C KOPOTKO3aMKHYTHIM POTOPOM

e  OJHOMOIIOCHBIN BBIKIIOYATENb P) - MOAKITIOYAET K SKOPHOM 0OMOTKE TeHepaTopa Harpy3Ky
(JTamMIThl HAaKAJTMBAHMS )

e  OJHOMOIIOCHBIN BBIKTIOYATENb P3 - MOIKITIOYAET K SKOPHO 00MOTKEe 0OMOTKY BO30YKICHHS
MoJIroCca

e P, - pydHOI1 KOHTpOJUIEP, MPOU3BOIUT TOITAITHOE MOIKIIFOUEHHUE ICKTPHIECKON HArpy3KH K
reHepaTopy

e PerymupoBouHEIi peoctat Ry - HCIONIB3yeTCs ISt peryTupOBaHus BETHYNHBI TOKa B 00OMOTKE
BO30YXK/ICHHS TeHEepaTopa.

e CoenuHUTENbHBIEC TPOBOJA.

[Tpubopsr:
o dazoMeTp cosg - OKa3bIBaeT U3MEHEeHNEe K03(hpuimeHTa MOITHOCTH ACHHXPOHHOT'O JIBUTATEIs.
e BoabpT™meTp V - MOKa3bIBAaET BEIMYMHY HANPSKEHUS, BOSHUKAIOIIETO HA BBIBOAAX SIKOPHOMN
0OMOTKHM TeHeparopa
e AmmepMeTp A - OKa3bIBaeT BEIMYUHY TOKA, BIpabaThIBAEMOI0 T€HEPaTOPOM
* Ammnepmerp A; - u3MepsaeT TOK 00MOTKH BO30YKIEHHsI FeHepaTopa.
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SHQKTpI/I‘ICCKaﬂ CXCMa NOJAKITKOYCHUSA IJICKTPUICCKOr0 reHCpaTOpa MOCTOAHHOI'O TOKA

napajyieIbHOTO BO30YKICHUS

—|cosp m“"uf‘ﬁ‘%
—  |=ilan)

[opsimok BeImoHEHMS pabOTHI:
1. O3HakoMHUTCS ¢ 000OpYIOBaHKEM U TPHOOpaMu. 3arrcaTh TEXHUICCKHUE TaHHBIC
AIIEKTpUYECKUX MprOOpoB B Tabauiry Nel.

2. Cobpartb cxeMy W MOKa3aTh ee MpenojaBaTesto.

(98]

Brikmouartenem Py noakmounts acuHxpoHbiii npuratens k tpexdasznoii cetn. [pu atom Py u P3
BBIK/TFOUEHbL. TaK Kak Baja pOTOpa aCHHXPOHHOrO JABHIATENsA C MOMOLLBI My(Thl COEAHHEH C BAaJIOM
SIKOPS FEHEPATOPA, TO Npil BPALLEHHH AKOPs reHepatopa B HeM Oyaet HasoauTest DJIC caMOMHAYKIIHI,

Bonwstmerp V Gyner nokassiBaTs 3Hadenue IJIC camounaykuuu redeparopa Eg.

3uauenne Eg3anucats B Tadbnuuy Ne2, onsir 1.
4. Astomatuueckum Buikntouatenem Pz noaxniounts o6motky Bo30yxknenns LU L, reﬁepaTopa.
5. CHATb XapaKTepPHCTHKY XOJOCTOro Xoaa renepartopa. [lis 5Toro peryanposo4tbim peoctatom Re

H3MeHATH TOK BO30Yy:knenns IB cornacho snauenuii Tabnuust Ne 2 (onbitet 2,3,4,5). Tlokasanus
npubopos 3aHecTH B Tabnuuy Ne2.

Tabmuia Nel
Haunmenosanu |O603nauenune |Cuctema Knacc [Ipenen Hena nenenus
e npubopa Ha cXeMe npubopa TOYHOCTH U3MEPEHUS
Tabmua No2
Onvim No ] 2 3 4 5 6 7
16 (4) 0 0,4 0,5 0,6 0,7 0,8 0,9
Uxx = Ey (B)
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1. BHemHsis XapakTepucTruka reneparopa. [lokazanust mpuOopoB MpH OTKIIOYEHHOM Harpy3ke u B
nojoxxenuu 1,2 ,3 kontposepa P4 .

Ta0muma Ne3
[ lokasanust P2 BBIKIIIOYEH P2 pxiroyen
nprnoopos Onvim 1 Onvim 2 l Onvim 3 ‘ Onbim 4
Harpy3ska [Tonoxxenus kouTposuiepa P4
OTKJIFOYEHA 1 2 3
UHazp (B)

L, (4)

L (4)

cosp

2. PerynupoBouHas XxapaKTepUCTHKA '€HEpaTopa MpH OTKIOYEHHON Harpy3ke (BbIKItoyaTelnsb Py
BBIKJIIOUEH; TTOJIyYE€HHBIE TAHHBIE 3amicanbl B Ta0uiry Ne4 onbIT 1) v BKIIFOYEHHOM Harpyske

(BBIKITIOUATENH P) BKITFOUEH; MTOTyYeHHBIE 3HAYSHHUS TPUOOPOB 3anucanbl B Tabauiry Ne 4 omsit 2, 3.
4).

Tabnuma N4
UHOM Haep (B) Ie (A) IH (A)

Nel Harpy3ka BbIKJIIOYEHA
Ne2 momoxkenue 1
Ne3 mojtoxxenue 2
Ne4 mronmoxxenue 3

ITonoxeHnue
KOHTpOJIepa

3. Tlo nomyyeHHBIM JaHHBIM HOCTPOEHBI XapaKTepUCTHKA X010cTOro xona Erey =f(Iz) mpu I, = 0 o
Tabnuie 2; BHemHAA XxapakTepucTuka Uyow = f(Iy) 1o Tabnmie Ne3; perynupoBoyHast
xapakrepuctuka Iy =f(I;) mpu Uyey = const mo Tabmuiie Ne4.

4. Cpenatb cpaBHEHHE I'pa()MKOB MOCTPOEHHBIX XapaKTEPUCTHUK CO CTaHAapTHbIMU. Ha ocHOBaHuuU
CPaBHEHHS CJIeJIaH BBIBOJI O MIPaBMIIBHOCTH CHATHUS TApaMETPOB LIEMH.

JIABOPATOPHAS PABOTA Ne 13
JIMCTaHIMOHHOE YNPABICHUE ACUHHXPOHHOTO JBUTATENS ITPYU MOMOIIM MATHUTHOTO
MyCKaTes

ens paboTsr:

HOJ'Iy'—II/ITB MPAKTUYCCKUEC HABBIKU YTCHUSA U C60pKI/I 3HeKTpPILIeCKOI>'I CXEMBI ITOAKITHOYCHUA
MarHMTHOTO TyCKaTeNs 7Sl AUCTAHIIMOHHOTO YIIPABJICHUS ACHHXPOHHBIM dJIEKTPUUYECKUM
JIBUTATEJIEM.

3amyCcTUTh SNEKTPUUECKU TBUTATEIH C IOMOIIBI0O MATHUTHOTO MTyCKATEelIsl.

[IpoBecTu peBepcupoBaHUe ABUTATENS C TOMOIIBI0O MATHUTHOTO MTyCKaTesl.

HcnpiTaTh acCHHXPOHHBIN IBUTATENb TP paboTe OT ABYX (pa3 HCTOUHMKA HATIPSKESHHUSI, TIPH
OJTHOBPEMEHHOM Ha)kKaTHUH KHOMOK Iyckarens «Bnepen» u «Hazam
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TeopeTnyeckue CBEICHUS:

CMoTpeTh MeToIuYecKoe ocooue "INeKTpUIECKUil TpUBO"

O6opynoBanue U IPUOOPHI:

Hcrounuk nepeMeHHOro Tpexda3HOTo TOKa

Tpexda3Hblii aCHHXPOHHBII 1BUTATENb

JIaGopaTopHBbIil CTEH ] ¢ MArHUTHBIM ITYCKaTEeIeM U KHOMOYHBIM BBIKIIIOYATEIIEM
OnnomnomocHbIN BeIKITIoUaTenb P2 [Ipubopsr:

- Boasr™erp U - u3mepsieT HanpspKeHHE Ha BXOJE cXxeMbl, o0o3HavdaeTcst U (B);

DneKkTpuyuecKas cxema MoJKII0YeHUs K Tpex(a3Hoil ceTH nepeMeHHOro TOKa aCHHXPOHHOTO
JBUTATENS IPY TOMOLIM MarHUTHOT'O ITyCKaTeNs

[

} I

! [

: Cr Iz < Ks (

i ﬂL. T o 1 KT :

| Ik Kx o |

1451 1Y | st l
| 461 :

' = |

I Lens ynpasenexun

Cunosas yens

e[ 83l [O]erm:
/B2

C,¢C
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ITopsinok BeINOTHEHHSI paboOThI:
1. O3nakomuTCs ¢ 000PY/TOBAHHCM H TIPHOOpaMHU. 3armicaTh TCXHHUYCCKUC JTAHHBIC HICKTPHUCCKUX
npudopoB B Tabauuy Nol.

Tabnuua Nel

HaumcHoBanue Ob6o3nauchuc | Cuctema npubopa | Knace Tounoctu | [Mpeaen uamepeHus

npubopa

Ha CXeMme

LlcHa nencHus

2. Cobpatb cxeMy U IOKa3aTh ee MpenoaaBaTeio.
3. 3amkHyTh pyOMIBEHHK P;

Tabnuua Ne2
nyust | MaHunyasmnus Pe3ynbraT MaHUNYISIIMH OTrer
Haxatb kHOnky «Bnepea» Bpaienne Bana aABUraTens no 4acosoii crpenke
4 Bpauleuue Ba1d NBUraTens npoTHae YACOBOMH CTPENKH
Ocranoska Basa ABUIATCINA
Haxath KHOTIKY «Ctomny Bpauienue Bana aBurarens no 4yacoBoii cTpesnke
5 Bpaiienue Bana iBuratens npoTHB YacoBOi CTPEKH
OcraHoBka Bajia uBHIaTCIIst
Haxatp kHonKy «lHa3zan» Bpauienue Basa asurares no 4acoBoii cTpefke
6 Bpaiienne Bana ABuratens NpoOTHR YacoBOH CTPENKH
OcraHoBKa Balla ABHIarciis
7 IIpu paboraiowem jsurareie DINCKTPOABHIATE/Ib OCTAHOBHTLCS
Pa3OMKHYTbH BBIKIIOUaTENb P> DnexTpoasuraTent OyaeT MpoxomKaTh paboTaTh
8 Haxcatb kHonky «Cron» DNEKTPOBHIATENb OCTAHOBHTHCS
OnexTpoasHraTens OyaeT npolaomkaTh paboTaTh
IIpn pazoMkHYyTOM DsieKTpoaBHIaTeb 3apadoTaeT
9 BhIKIIOYaTene Py Haxkartb Ha —
kionky «Briepe» wim «Hazayy | 27€KTPOABHTATENL HE 3apaGoTaeT
10 OnHOBpPEMEHHO HAXATb KHOMKHK | DNEKTpoBHraTent sapabotaer

«Bnepea» u «Hazan»

DINCKTPOABHIATEIL HE 3apaboTacT

OTBeTHTBL HA BONPOCHI:
1. Kak na3biBalorcs AefcTBHS, IPOBOAMMBIE C MIEKTPOABUIATENIEM B IIyHKTaX 4 1 6.
2. B nyHkrax 7 1 9 B 91€KTpHUECKOi cXeMe BKIIOUECHHS aCHHXPOHHOTO JIBHIATeIsl Pa30MKHYT
OJTHOTIOJNTFOCHBIH BhIKITIOUaTeb Py  Kakyio pasHuity B paboTe 3MCKTPOABHTATCIIS BBI 3aMCTHIIH?
[MTouemy 310 MponcxoauT?
3. OObacuuTe NPHYMHY TOIO OTBETA, YTO Bbl 3alucaiy B iynkre 10.
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JIABOPATOPHAS PABOTA Nel4

HccnenoBanue MMOJIYIIPOBOAHHUKOBOI'O IUOJA.

[enb paGoThI: 03HAKOMHUTHCS ¢ PA0OTOM, OCHOBHBIMH XapaKTEPUCTHKAMU U
IPUMEHEHHEM OIYIPOBOJHUKOBBIX JUO/O0B - BBIIPAMUTEIBHOIO M0/,

muona llloTTku, crabumuTpoHa.

[Topsinok BeIMOTHEHUS PaOOTHI:

1. U3yunTh TEOpPETUYECKHE OCHOBBI IO MaTepHajaM JICKIMHA WM TEPeYHI0 PEKOMEHIOBaHHOM
MpenoaBaTesieM JUTepaTyphl.

2. Y6eauthes, 4TO OOIIUI BBIKIFOYATEIb MOIYJIEH CTEHIa HaX0AsATCs B monokeHun «BBIKJDy.

3. Ilo yka3aHuio mpernojaBarelisi, BbIOpaTh MOIYJIHM CTEHJAA U BBIMOJHEHHS TEKYIIETrO 3aaHusl.
[ToAroTOBUTH COCTMHMUTENBHBIC TTPOBO/IA (TIEPEMBIYKH ), BXOISAIINE B KOMIUICKT IIOCTaBKU CTEH/IA.

6. CoeqMHNTh MOIYIM CTEHAA COIJIACHO MPHUHIMITHAIBLHON 3JIEKTPUYECKOW CXEeME WM CXEME
COETUHEHUN.

/. TIpoBecTH 3KCIIEPUMEHT.
8. BBIKIIOUYNTH TUTAHUE CTEHA.

9. CocTaBHUTh OTYET IO JAOOPATOPHO padoTe.

[Topsimok mpoBeaeHus dKcriepuMenTa: McecienoBanue
BBINIPSIMHTEIILHOTO JTHOJIA
1. CobOpath cxemy Ui HMCCIEIOBAHUS BBHINPSAMHUTEIBHOrO auoga VD1 Ha TNOCTOSHHOM TOKe
(puc.1).

E1 [] R1

. Q «—> O+
>

Puc. 1 HccnenoBanue TMOJIYIIPOBOAHHUKOBBIX THUOOOB.

Jlnst m3MepeHust aHOTHOTO TOKa MCIOJIB30BaTh aMIiepMeTp Ooka «3mepurensHbie TprOOPHD»,
JUIS U3MEPEHHUs aHOJHOTO HANpsDKEHUs - BOJBTMETP. B KadecTBe MCTOYHMKA MUTAHUS MPUMEHUTH

perynupyeMbiii UCTOYHMK mHTaHud «-12B...0...12B» Onoka «Mcrounuk nutanus». lIpeacraBuTh
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cXemy JUIsl MpOBEpKH mpernoaaBarento. B kauectBe R1 ucnons3zoBars comporusienne 100 Om Gioka

«/Inonapl, pe3aucTopbl, KOHACHCATOPHI.

2. BxuiouuTh aneKTponMTaHue Moayined creHga. CHITb BOJIBTAMIIEPHYIO XapaKTEPUCTUKY
BBIIPSIMUTEIbHOTO Aroaa VD1 Ha MOCTOSHHOM TOKE cHaydaja AJis MpsSMOH, a 3aTeM sl oOpaTHON

BeTBH. J{71s1 CHATHS 0OpaTHON BETBH M3MEHUTH MOJSIpHOCTH (-12B....0).

Perynupyst BxogHoe HampsbkeHHe ¢ MmoMollbio noteHuuomerpa «El» B npenenax 0...12B, uzmepsts
tok (P1) u nampsbkenue (P2) na muone. PesynbraTtel m3mepenuid 3anectd B T1abm. 3.1.1 u 3.1.2.

BBIKTIOUUTE 3JIEKTpONMUTAaHME MOAYJICH CTeHAa. YCTaHOBUTh moTeHuuomerp «El» B HyleBoe

IMOJIOKEHHE.
Tabmauma 1
Ly, MA
Tabmuna 2
Uob6p, B
'00p' MA

Hccneoosanue ouooa [Lllommxu.

Cobpatp cxemy misa uccienoBanus nuoaa [ortku (STPS1045 na 6noke «HenuHeitHbIe 2IEMEHTHI»)
Ha MOCTOSSHHOM ToKe. BpimonaHuth myHkTel 1 u 2 ana quona lortku. CpaBHUTH BOJbTaMIIEpHBIE
XapaKTePUCTUKU OOBIYHOTO BBIIPSIMUTEIBHOTO 1uoja U tuona [oTTku.

Hccneoosanue cmabunumpona

CoOparb cxeMy Ui HCCIElIOBaHMs CTAOWIMTPOHA HAa IMOCTOSHHOM TOKE (aHAJOTMYHO CXEMe I10
puc.l). Boimomuute myHkT .2 ans craOuiutpoHa. IlocTpouTs rpaduk 3aBHCHUMOCTH BBIXOJHOIO
Hanpspkenus U, oT Toka I.,. Pe3ynbrarsl 3anectu B Ta0. 3.

Tab6mumna 3

Uem (B)
Im (B)

[To monmydeHHOW BOJBTAMIEPHOW XapaKTEPUCTHKE OINPEACIUTh HampspKeHWe crabmim3aruu u 11cr
BEMYUHY T PEepeHITNATBHOTO COTPOTHRIICHHUS.
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JIABOPATOPHAS PABOTA Nel5

HccnenoBanue OUITOISPHOTO TPAH3UCTOPA

]_ICJ'IB pa60Tin O3HAaKOMUTBCA C pa60T0fI, OCHOBHBIMH XapaKTEPUCTHUKAMU u

MPUMEHEHUEM OUIOJISIPHOTO TPAH3UCTOPA.

[Topsi1oK BBIMOTHEHUS PAOOTHI:

N3yuuth TEOPETUUYECKUE OCHOBBI I10 Marepuajiam JIEKITAM 158)071 MEePEYHIO
PEKOMEHIOBAHHOM MPenoaaBaTeeM JUTEPaTyphl.

YOenuThCs, UTO BBIKIOYATENL CTEHAA HaXoadaTcs B monokeHun «BbIKJI»

[To ykazanuro mperoaaBarens, BEIOPaTh MOIYJIH JJIsl BBITIOJHCHHS TeKylIero 3aaanus. [loaAroToBuTh
COCIMHHTEIIbHBIC TTPOBO/IA (TIEPEMBIYKH ), BXOISAIINE B KOMIUICKT IIOCTaBKH CTEH/IA.

CoenuHuTh MOAYJIM COTJIACHO MPUHUUITUAIIBHOMN 3JIEKTPUUECKONW CXEME MM CXEME COEAMHEHU M.
[IpoBecTu 3KCIIEpUMEHT.

BEIKITIOUNTE CTEH,

CocTaBuTh OTYET 1O TaOOPATOPHOI paboTe.

[TopsaoK npoBeIEHNs] SKCIIEPUMEHTA!

1. UccnenoBanue XapakTEpUCTUK OUMOISIPHOTO TPAH3UCTOPA.

1.1 CobpaTb cxemy JUIsl CHATHS XapaKTepPUCTHK OUNOJsipHOro TpaHzucTopa (puc.l). Mexay raesnamu
X2 u XII Bxmouuts Muwumumamnepmerp PA3 OGnoka «M3meputenbHble HTPUOOPBD», MEXKIY
rae3gamu X1 u X4 - mumuamnepmerp PA1. Coeaunuth nepeMbrukoit rHezna X3 u X7. Mexay
rHesmamMu X2, X5 u X4, XI16 BriaounTh wu3MeputTenabHbie mpuOopel PV1, PV2 06noxka
«M3meputenbHble MPHOOPBI» B PEKUME H3MEPEHHUs IMOCTOSHHOIO HampspkeHus. [loaxmouunTsb

ucrounuk « = U,», ycranoBus TymOiep SA2 B HUKHEE MOJTIOKEHHE.
1.2 CHATH CTaTHYECKYIO XapaKTePMCTUKY TpsiMoii mepenauu no Toky Iy~ f ( I ) npu snauennn Ug,

PpaBHOM 3aJIaHHOMY 3HAYCHHIO EK u RK =0. I[.Hﬂ OTOI'O JOMOJHUTEIBHO MMOCTABUTH MEPEMBIUKY

Mexnay rHe3namu X1 n X3. BriatouuTs anekTponuTaHue MoAyne crenaa. V3mMeHsist mojoxxeHue
noreHomerpa RP1, Tem cambiM u3MeHsist TOK 6a3bl, CHUMATh MOKa3aHUs MHJUITMaMIEPMETPOB

PA1 u PA3. Pe3ynbraThl u3mMepenuii 3anucarb B Tabn. 1. [lpu cHATUM XapaKTEpUCTUKU CIEIUTh

3a MMOCTOAHCTBOM HAIIPSIKCHUS U[(. BEIKII0YNTH QJICKTPOIIUTAHUC MO,Z[y.]'ICﬁ CTCHAA.
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Tabmuma 1

U.=6B
Igi’)’lA
I, mA

1.3. CuATh XapaKTepuCTHKy npsamoil mepegaun mo Toky Iy ~ f (I; ) npu Hanmuuum narpysku Ry.
V6pars mepeMmbldky Mexay raesgamu X1, X3 (BkaouumTh B cxemy pesuctop R»). Bxmouunts
3JeKTponMTanre Mozayiaed crenga. C momolipro nepekimodarens «Rp» ycraHoBUTH 3amaHHOE
3HaueHue pesucropa R,. C nmomomipo noreHpomMerpa RP1 ycTranoBUTh TOK 6asbl, paBHbIN HYIIIO, a C
HOMOLIBIO TIOTeHIMOMeTpa RP2  ycraHoBuTh 3amaHHOe 3HaueHue [, B nanbHeiimeM pydky

perynmupoBkn RP2 He Tporare. B BOmm3uM o0macTu HachlleHWs] TOYKM CHHUMATh dallle.
DKcrepuMEHTANIbHBIE PE3YJIbTaThl 3aMCaTh B Ta0J1. 2. BBHIKIIOUUTH 3JIEKTPONUTAHUE MOJYJIEH CTEH/A.

HOCTpOI/ITB OKCIICPUMCHTAJIbHBIC XapPaKTCPUCTUKU.

x®K RG Cc

o-——

+/ T\ -
+ O—L_F1r—A)

Uex I CV PV1
o

Usbix

Puc. 1 UccnenoBanue OUIIONSIPHOTO TPAaH3UCTOPA

Tabmuma 3.2.2

UK3 =

I, mA

I, mA

1.4 Tlo moctpoeHHOM B 1. 1.3 XapaKTepUCTHUKE ONMPEETUTh 00JaCTH aKTUBHOTO YCHJICHHS, OTCEUKH U

Haceimenus. Onpenenuts makcuManbubii Tok Iy ~ f (U, ), npu kotopoMm eme oGecrednBaeTcs

JINHEHOE yCUJICHUE.
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1.5 CHATh BBIXOJHBIE cTaTHYeckue xapaktepuctuxu Tpansuctopa Iy~ f (U, ), npu I5 =const. Ina

ATOrO JIOMOJIHUTEIBHO YCTAHOBUTH NIEPEMBIUKY Mek 1y THe3aamMu X1 uX3.

Bxitounts nutanue. Vi3MeHss TOk 6a3bl OT HyJISL CHATh CEMEWCTBO BBIXOJHBIX XapaKTEPUCTUK
¥ 3apHMCOBATh HA OJIHOM PHCYHKE BBIXOJIHBIE XapAKTEPUCTHKH I TPEX 3HaYeHU Toka Gasbl: [; = 0,
15,705 15 max s 153715 max,. st aTOTO € moMomipio noreniromerpa RPV1 ycranaBiuBarh TOK 6asbl
(moxaszanua mummamnepmerpa PA3) - 15 = 0;15,70,5 I max; 153715 max.

Usmensis Hanpsiokenue U, morennmomerpom RP2 B 1ienu KOUIEKTOpa OT HYJIEBOIO 3HAYCHHUS
U3MEPATh TOK KoJutekropa Iy Tpansucropa (Muutnammepmerpom PA1). TlpousBecty u3MepeHus TOKa

KOJUIEKTOPA [IPY HECKOJILKUX 3HaueHusx Hanpsokenus U, (nokasanus myinsTumerpa P2). Pesynbrarhl

u3MepeHuil 3anectu B Tabn.3. [Ipon3BecTu aHANOTMYHBIC U3MEPEHUS MPHU JABYX JIPYTHX 3HAYCHUSX
Toka 0a3el. [lepen KaXapIM W3MEpPEHHUEM HEOOXOAMMO TOJPETYIUPOBATH TOK 0a3bl TPAH3UCTOPA.

BrIknrounTh NUTaHKE MOAYJIEN CTEH/A.

Tabmuna 3.2.3

I;i= mA
U, B

Iy mA
I;p= mA
U, B
I, mA
163 =

U, B
Iy, mA
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JIABOPATOPHAS PABOTA Nel6
HccnenoBanue 0JHONOMYTIEPUOAHOTO BBIIPSMUTENS HA

IMOJIYIIPOBOOAHUKOBOM JHOJC.

Lenp pabotsr: MccnenoBaTh paboTy OAHOMOIYIEPHUOTHOTO BRIIPSIMHUTEINS HA

MOJIYTIPOBOTHUKOBOM JIMOJIC U TTAPaMETPUUECKOTO CTA0MIH3aTOpa HAMIPSHKCHHUS.

[Topsinok BeIONHEHHS pabOTHI:

1. 3yunTh TEOpPETHYECKHE OCHOBBI II0 MarepuajgaM JICKUUHA WM I[EPEYHI0 PEKOMEHJIOBAHHOMN
IIPENOIaBaTeNIEM JIUTEPATYPHL.

2. YOeautbcs, 4TO OOIIMI BBIKIIOYATENb MOJTYJIEH CTEH/1a HaX0aATcs B ojoxeHun «BbIKJI».

3. Ilo yka3aHMIO NpenojaaBatelis, BbIOpaTh MOJYJIM CTEHJAA JJI BBINOJIHEHHUS TEKYIIEro 3aJaHus.
[ToAroToBUTH COEMHUTEIBHBIE TPOBOAA (IEPEMBIUKH ), BXOISALINE B KOMILJIEKT IOCTaBKHU CTEHAA.

4. CoequHUTh MOIYJIM CTEHJA COINIACHO IPUHLMIIMAIBHOW D3JIEKTPUYECKON CXEME WIN CXeMe
COEIMHEHUI.

5. IIpoBecTu 3KCIIEPUMEHT.

6. BBIKIIOYMTH IUTAaHUE CTEHA.

7. CocTaBUTh OTYET IO JIAOOpAaTOPHOU padoTe.

ITopsimok mpoBeeHust paboThlI:

B kadecTBe wuCTOYHMKA TIUTAaHUS TPUMEHUTH OJAWMH u3 BbIXOJO0B (A,B,C) Oioka
«TPEX®A3HBIN T'EHEPATOP 50I'm». W3meputensbie npuGopst PV1 u PAl uckmouuTh u3
CXEMBI, NMOATOTOBUTH OCIMUIoOrpad. BkimounTe anekrponutanue Moayliel cTeHia U ocuuuiorpada.
[TonkmounTs BXOX ociuiorpada K rHe3gaM HCTOYHHMKA MUTAHHS. Y CTaHOBUTH CHHXPOHHU3AIIMIO
BXOJIHOTO curHana. CHATh OCHMJUIOTpaMMy BXOJHOT'O BbIIpsMIisieMoro HampsbkeHust U, onpenenus
MacIITa0bl IO BPEMEHHU U HANIPSKEHHUIO.

CHATh ocIuiorpaMMmy HampspkeHuss Ha Harpyske Upg. st 9TOro mOAKITIOYUTH OCHUIIOrpad
napaiujensHo pesuctopy R;. 3apucoBath B MacTabe ocLuiuIorpaMMy HanpspkeHus Ha Harpyske Ug,
OTpe/ieNIuB MacIITa0bl MO BPEMEHU M HarpspkeHuto. CHATh OCIMIIIIOTPaMMY HAIpsDKEHUSI Ha U0
U, (mopxmrounth ocimuiorpad mnapawiensHo guone VDI1) ompenenuB 1o HeW BETUYHHY
MaKCHUMaJIbHOIO 00paTHOro HanpsbkeHus Ha auone Uqgbp Makc. BelkarounTe nuTanue ocuuuiorpada

Y MOAYJIEH CTEHAA.
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3. MHccnenoBanue napaMeTpu4ecKoro cTabuIN3aTopa HapsHKeHUs

Co0path cxeMy mapamMeTpudecKoro cradumim3aTopa Hanpspbkenus (puc. 1).

R1
R2

?

E1 CV) PV1 KVD1<V) PV2 R3

C < & < |

Puc. 1 HccnenoBanue napaMeTpu4eckoro cTabmimnzaropa

B kauecTBe MCTOYHMKA MUTAHUS MCIIONB30BaTh perynupyemsbiii uctounuk El1 0...12B
omoka «Mcrounuk mTaHUS». JlIS  W3MEpPEeHHS BXOJHOTO HAMPSDKCHUS W BBIXOJHOTO
CTaOMITM3UPOBAHHOTO HAIPSKEHUS MCIIOJIB30BATh BOJIBTMETPHI OJ10Ka «3MepuUTEIIbHBIE PUOOPHD».
Bxi1tounTh 351eKTponuTaHue MOIyJei CTeH a.

V3meHsst BeNWYMHY BXOJIHOTO HampspkeHus uctounuka E1 B mpeaenax 0...12B cHATh 3aBUCHMOCTD
BEJIMYMHBI BEIXOHOTO CTAOMIM3UPOBAHHOTO HANPSDKEHUS OT BEIMYMHBI BXOAHOTO HampspkeHUs Uqr
= f(Us). Pesynbrarsl 3anectu B Tabi. 1. [Toctpouts 3aBUCUMOCTD Ucr ~ f(Usgy).

[To mocTpoeHHON 3aBHCUMOCTH OMpeneiauTh KodpduuueHt cradunuzanun K., mapaMeTpuuecKoro
crabunmuzaropa Ha ydactke crabunuzauuu: K, = AUg/ AU,y

Tab6muna 1

U,.(B)
U, (B)
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