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PACCMOTPEHO:

I'JTACOBAHO:

[{ukioBo# MeTOAHIECKOM 3amecTuTe pekropa no YBP
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Ipencenarens: epcasiv H.b.

PazpaboTuuk:

H.b. OMmepcanu npenogasarens GI'BOY BO Upl'VIIC CKTuC

MeTtoauueckue yka3zaHus 110 BBIIIOJIHEHHUIO JJa0OPaTOPHBIX padOT COCTaBJIEHBI B COOTBETCTBUU C
paboueii mporpammoit yueOHOM JUCHUIUINHEL, pa3paboTaHHON Ha ocHOBe DeepanbHOro
roCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAaPTa 0 CIELUAIBHOCTU CPEAHEr0 MPOPECCHOHATBHOTO

oOpaszoBanus 08.02.05 CTpoUTenbCTBO U AKCIUTYaTaIMsl aBTOMOOUIIBHBIX JIOPOT U a3pOIPOMOB



MeTtoauueckre yKka3aHus K BBITOJHEHUIO 1a00paTOPHBIX padoT

e Kax/plif CTYZCHT BBIMOJIHSAET pabOThI 10 CIIEUATLHOMY TpaduKy.

e K BbimonHeHHo paboTsl HEOOXOMMO MTOATOTOBUTHCS /10 Havyalla 3aHATHS B JAOOPaTOpUH.

e [loMHMO JaHHOTO METOJUYECKOTO MOCOOUS PEKOMEH IYETCS HCIIOJIb30BaTh JOMIOJIHUTEIbHYIO
JIUTEPaTypy U KOHCIIEKT JICKLIUH.

e [Ipu noaroToBke HEOOXOIUMO MPOAYMBIBATH OTBETHI HA KOHTPOJIHHBIE
BOIIPOCBL.

¢ K BBIIOJIHEHUIO pa60TbI AOIMYCKAKOTCA TOJBKO MOATOTOBJICHHBIC CTYACHTHI.

[TpaBuna opopmMiaeHus oT4ETa O JIAOOPATOPHOM padboTe
Jlaboparopnas paboTa npeacrapisieT coO0i HEOOIBIIOE, HO BIIOJIHE 3aKOHUYEHHOE Y4eOHOe
uccnenoBanue. Otyer o mabopaTOpHOI paboTe SABIAETCA JOKYMEHTOM, OTPAYKAIOIINM PE3yJIbTaThI
BBITIOJTHEHHOT'O UCCIICIOBAHMS ¢ MAKCUMAIHHOU MTOJTHOTOW U OOBEKTUBHOCTHIO.
K odopmiieHHIO TEXHUYECKOHN TOKYMEHTAIIUHU MPEABABIISIIOTCS €AMHbIC TpeOoBaHus. B onpenencHHOI

Mepe 3TUM TpeOOBaHUAM JOJKEH YAOBIETBOPATH M OTYET 0 JabopaTopHOil paboTe.

TpebGoBanust K 0POPMIIEHUIO OTUYETA
Otuer no/mKeH ObITh BHINOJIHEH Ha Oymare cTangapTHOro pasMepa (popmar A4) ¢ noasiMu 1o ooenm
CTOpOHaM TeKCTa. Marepuai oTueTa JOKEH UMETh YeTKYI0 PYOpUKaIUIO, KaXKAbIN pa3aen
HE00XO0IMMO CHAOIUTh 3ar0JIOBKOM.
[IpumepHBIif cocTaB 0TYETA 110 JTAOOPATOPHOU paboTe:
&b paboTHI;
MOPSI0K BBIMOJIHEHUS Ta00paTOpHOl paboThI;
MPUHIUITHATIBHBIE SJIEKTPUIECKUE CXEMBI U (MJIN) CXEMbI COSTUHEHU;
. nepeveHb N3MEPUTENHLHBIX MPHOOPOB U AIIEKTPOOOOPYAOBAHUS C yKa3aHUEM TTacITOPTHBIX
JTaHHBIX;
TaOIUIIBI SKCTIEPUMEHTAIBHBIX MCCIIEJOBAHUI U BBIITOJHEHHBIX BEIYUCIICHUI;
IFarpaMMBbl ¥ TpaduKH XapaKTePUCTUK (PYHKITMOHATBHBIX 3aBUCHMOCTEH;

BBIBOJIbI MJTU 3aKJIIOUEHHE O MPOJIeTaHHON padoTe.

TITPABUJIA TEXHUKH BE30ITACHOCTU
ITPU BBITTOJIHEHUU JIABOPATOPHBIX PABOT
Jlo Hauana pa6ot kaxapii cryaeHt JJOJDKEH BHUMaTenbHO 03HAKOMHUTHCS C HACTOSIIUMHA

MPaBUJIAMU U PACIIMCAThCS B KYypHAJe yueTa HHCTPYKTaXKa 110 TEXHUKE 0€301MacHOCTH.



Crynent OBA3AH BbIMOIHATE chaeayroNMe MpaBuia;

1. [Tepen BkIItOUEHHEM JIAOOPATOPHOTO KOMILIEKca B ceTh 220 B ybenutech, 4To

TyMOJIep BKIIFOUSHHS HAXOAUTCS B mosioskeHuHn «BBIKIL».

2. [Tpu cOopke 1enu UCIoab3yHTe MPOBOA C UCTIPABHOM M30JIAIIUCH.

[Toaxmrouas mpuOOpPHI, MPOBEPSIITE COOII0ICHUE HOPM Harpy3Kku (pabodee

HaIpsHKEHUE KOHJEHCATOPa, MAKCUMAJIbHBIA TOK JUISl KATYIIeK HHAYKTUBHOCTH H T.IL.).

3. CO0pKy AIIEKTpHUYECKON IeTIH BEAUTE 10 KOHTYypaM, HaUlHasi C OCHOBHOT'O, COAEPIKAIIIETO

HCTOYHHUK ITMTAaHUA

4. BxJrouaiiTe HCTOYHUKY MMUTaHUS TOJIBKO MOCIE TPOBEPKH LIETIN TIPETIOIaBaTEeNIeM.
5. [Tpu npoBeeHNM THOOBIX U3MEHEHHH B CXEME OTKIIIOYAlTe NICTOYHUK MTUTAHUS.
6. OTKITI0YMTE MUTAHUE 110 3aBEPILECHUIO U3MEPEHUI.

3AIIPEHIAETCA

1. KacaTbcs TOKOBEAYIINX YacTei CXEeMbl METAUNTHYECKUMH TPEIMETaMH,

paboTaTh MOKPHIMU PyKaMH.

2. be3 paspenienus npenogaBarens BKIOYaTh 1aOOpaTOPHbIE CTEH/IBI B CETh
220B v moiaBaTh HaNPSKEHUE HA CXEMY.

3. [TepemeniaTs 1a00paTOpPHBIE CTEHIBI C OJJHOTO CTOJIA HA APYTOM MIIN
BCKPBIBATh HX.

4. Kyputh B m1abopaTopuu, HAX0IUThCS B BEpXHEH 0J1€Xk /1€ U FOJIOBHBIX yOOpax.

ITo BceM BO3HHKAIOIINM BOIpocaM CTyACHTaM CJICAYCT O6paHIaTI>C$I K OpenoaaBaTciito HJin

nabopaHTy. 3a mopuy 000pyAOBaHUS CTYEHTHI HECYT MAaTePHAIbHYIO OTBETCTBEHHOCTD.



COJIEP)KAHUE

JlaGopatopHoe 3ansTHe Nel MccnenoBanue 1enei NOCTOSHHOIO TOKA CO CMELIAHHBIM COEJUHEHUEM
pE3UCTOPOB
JlaGopatopnoe 3ansitue Ne2 VccnenoBanue noTepy HaNpsHKEHUS B TUHUM AJIEKTponepeaay

Jlaboparopuoe 3ansTue Ne3 Hepa3BeTBieHHbIE 1IETb IEPEMEHHOTO TOKA C AKTUBHBIM
COINPOTUBIICEHUEM U KaTYIIKON MHIYKTUBHOCTH.

JlaGopatopnoe 3ansitue Ne 4 Pa3BeTBieHHBIE LIENb IEPEMEHHOTO TOKA C PeabHON KaTYIIKOH
HHAYKTUBHOCTHU U KOHACHCATOPOM.

Jlaboparopuoe 3ansTHe No5S Boi6op npubOpoB, HCMONBb3yEeMBbIX IJI OMpeesieHUs] TapaMeTpOB
ANEKTPUUYECKON LIeTIn

Jlaboparoproe 3ansTHE Neb6 M3MepeHue S3HEPTUH B AICKTPUUYCCKUX HETISX.

Jlaboparoproe 3ansTHE Ne 7 M3MepeHue CONMPOTUBICHUN U30JISIIIAN YICKTPUISCKUX Kabeme
JlaGopatopnoe 3anstue Ne 8 Mccnenosanue padboTsl oqHO(a3HOTO TpaHchopmaTopa
JlaGopatopnoe 3ansTue Ne 9 McnpiTanue Tpex¢pa3zHOro aCHHXPOHHOTO JIBUTATEINs C
KOPOTKO3aMKHYTBIM POTOPOM

Jlaboparoproe 3ansTHe Ne 10 VcnbITaHue 2IEKTPUYECKOTO IBUTATEIIS TOCTOSHHOTO TOKA
NapayienbHOT0 BO30YKICHUS.

JlaGopatopnoe 3anstue Ne 11 HccnenoBanue paboThl 3JIEKTPHUUECKOTO TeHEepaTopa MOCTOSHHOTO
TOKa NapajuieIbHOr0 BO30YKICHHUS.

Jlaboparopnoe 3ansTHe Ne 12 JlucTaHIIMOHHOE YIIpaBJIEHWE ACHHXPOHHOTO JIBUraTelIs TP MOMOIIU
MarHUTHOTO MMyCKaTes

JlaGopatopnoe 3ansTue Ne 13 MccnenoBanue noaynpoBOJIHUKOBOIO AH0/1A

Jlaboparopnoe 3anstue Ne 14 UccnenoBanue OUMOISPHOTO TPAH3UCTOPA

Jlaboparopuoe 3ansTHe Ne 15 VccnenoBanne o1HO(GA3HOTO ABYXIOIYIEPHUOJHOTO BHIIPSIMUTENS
JlaGopatopnoe 3ansTue Ne 16 VccnenoBanue BIUSHUS HA BBIIPSIMIICHHOE HANPsSKEHHE

CTJIaXXHUBarOmux (I)I/IJIBTPOB (eMKOCTHOPO, HHAYKTHUBHOTO U I/IH,HYKTI/IBHO-CMKOCTHOFO)



JJABOPATOPHA PABOTA Ne 1

HccnenoBanue 1enei IIOCTOSHHOIO TOKa CO CMEIIIaHHBIM COCIUHECHHEM PE3UCTOPOB.

[enb paboThI:

1. IlpuoOpecTn mpakTUYECKHE HABBIKU YTCHUS M COOPKH IJIEKTPUUECCKOM CXEMBI MOIKIFOUCHHS
CMEIIAHHOTO COCTMHCHHS PE3UCTOPOB U IPUOOPOB, MCIIOIB3YEMBbIX JJIsi KOHTPOJIS TapaMeTPOB
AIEKTPUIECKON IIETTH, K DJICKTPHUECKON CETH MOCTOSHHOTO TOKA.

2. HpOI/I3BeCTI/I HU3MCHCHHUA B CXEMC ITYTCM BKIIIOUYCHUSA U OTKIIIOYCHHA OTACIIbHBIM 3JICMCHTOB LICIIN U
BETBEW CXEMBbI C TIOMOIIIBIO BBIKIIOUATEIICH.

3. Ilpocneauts mo nmokasaHusM NpUuOOPOB U3MEHEHUS, IIPOU3BOIMMBIC B CXEME.

TeopeTnyeckue CBEICHHUS:
[IpocMoTpeTs MeToAMUECKOE TTocoOue "DIEKTPUUECKHUE LIETTH MMOCTOSHHOTO ToKa"

ObopynoBanue U IpUOOPHI:

1. HcrouyHMK MUTaHUS — AIEKTPUUYECKAs CETh IOCTOSHHOIO TOKa Ha HanpsbkeHue 100B.

2. biok pe3sucTopoB KOJIUYECTBOM 9 IIT.

3. CoeauHuTeNbHBIEC MPOBOJIA

4. TlpubGopsr:
—  Mununamnepmerp mA; (mA)— u3MepsieT Cuily TOKa B HEpa3BETBICHHOM YacTH LieNu
—  Mumamnepmerp mA; (mA)— u3MepsieT CUly TOKa B IEpBOil BETBU Pa3BETBICHUS PE3UCTOPOB
—  Muwuamnepmerp mAs (mA)— u3MepsieT CUly TOKa BO BTOPOH BETBU Pa3BETBIICHUS

pE3UCTOPOB

— Boabtmerp U (B)- u3amepsier BXOAHOE HANPSHKEHUE JIEKTPOCXEMBI
— Bonbr™erp Uj- u3Mepser nageHus HanpsHKEHUs Ha y4acTKax LNy
— PyOunsnuku Py, P, P3. P4 - mpou3BoasT BKIIIOUEHHE U IEPEKIIIOUEHUE B CXEME

DJeKTpUUEeCcKas CXeMa BKIFOUYEHUS PE3UCTOPOB
[Topsnox BeINONHEHUS PaOOTHI:
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1. 3
amnycarbh TEXHHUUECKHUE JaHHbIE SJIEKTPUUECKUX MPUOOpoB B Tabnuiy Nel.

Tabmmma Nel



HaumenoBan | O6o3Hauenue | Cucrtema Kiace [Ipenen Hena
ue npubopa | Ha cxeme npubopa TOYHOCTH MU3MEpEHUS JEJIEHUS
2. 3anmcaTh noka3zaHus npuOopoB B Talmuiry Ne2.
Tabmuia Ne2
W3meputh PyOunbauKH
Jlj/gn Uy | I | 2 | B | U | U | Us | Uy | Usy lT- e
B mA mA mA B B B B B
1 P, 1, P31, P41
2 Py, P37, P4 1
3 Pal, P3|, Ps?
4 Py, P37, Ps |
3. BbuucnuTe napameTpsl LenHu, UCIob3yst 3akoH OMa, 3aKOHBI IIOCJIE0BATEILHOTO U
napajieIbHOTO COSTMHEHUs. Brrancnenns 3anectn Tadmuiry Ne3.
Tab6muma Ne3
Brrunciuts
e R, Rau R Ry 14 P
kOM kOMm kOM kOMm mA Bt
1
2
3
4
4. JInsg Kaxaoro ciaydas MepeKITIOYeHNUs IIeTH ¢ TIOMOMIBIO BBIKITFOYATeNeH, 3apHCcoBaTh

QJICKTPHUYICCKUC CXEMbI pa60Ta101111/1X Ha JaHHBIM MOMEHT PE3UCTOPOB LICTIN.

[ens paboTsr:

JIABOPATOPHAS PABOTA Ne 2

HCCJ’IG}IOB&HI/IG IMOTCPHU HANIPSAKCHUA B JIMHUHA JJICKTpOoHICpEeaad.

1. TIpuobpecTu mpakTUYECKHE HABBIKA YTEHUS U COOPKH JIEKTPHUUECKON CXEMBbI OKIIOUEHUS
aeKTpudeckoi Harpys3ku k JIOIIL.

2.

HccnegoBaTh 3aBUCUMOCTD MOTCPU HAIIPAKCHHUSA B JIBII ot TOKa, HOTpCGJISICMOFO

AJIEKTPOHATPY3KOM, U pa3IMYHBIX MaTEPUAIOB, UCITOIb3YEMbIX ISl U3TOTOBIEHUS TpoBoAOB JIDII.

3.

O6opynoBaHue U MPUOOPHI:
1. HcTrouHMK nNUTaHUS — AJIEKTPUUYECKasi CETh IEPEMEHHOr0 TOKa Ha HanpsihkeHue 220B.
2.  Maker nuHMHM 371€KTponepenayd AmHoi 50 M

W3meputs norepu HanpspkeHus B JIDIL.
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bnox namm HakaimMBaHUA
CoenvHUTENBHBIE TPOBOA

[TpuGopsr:

AwmmepMmetp A (A)— u3MepsieT CHITy TOKa B JICKTPUUECKOU LEeTH Harpy3Ku
Boasr™merp U; (B)- usmepsier BXogHOE HANPSKEHUE SJIEKTPUUECKON JTMHUU
Boasr™merp U, (B)- u3mepsieT BRIXOAHOE HAMPSHKEHUE AICKTPUIESCKON JIMHUM, UAYIIEH Ha

HarpysKy
DJeKTpUUYecKasi cCXxeMa MOKIIOUCHUS SJEKTPUUECKON HArpy3KH
K auaun JIOII
P m
et
S | ™ A > &
\/
U= 2208 (UD (UD (g) ® (8)
| J1311
*-— * -
[Topsinok BeIMOTHEHUS PaOOTHI:
1. 3amucaTh TEXHUYECKHE JaHHBIC IIEKTPUUECKUX MPUOOpoB B TabmauIry Nel.
Tabmma Nel
HaumenoBa | O6o3nauenue | Cucrema Knacc [Ipenen Llena
HHE Ha CXeMe npubopa TOYHOCTH U3MEPEHUS JIeICHUS
npubopa
2. CoOpatb cxemy U MOKa3aTh €€ MPernoaBaTelio.
3. B kaxaom O1o0ke mpojenaTh TP OMBITA C Pa3IUYHBIM KOJIMYECTBOM JIaMIT HATPY3KH.
[TonydeHHble pe3ynbTaThl 3anKucaTh B TadauIy Ne2.
Tabmmma Ne2.
Ne N3mepeno
n/m 1 U, U, L [Ipumeuanue
A B B M
MEJIHBIE POBOAA  Pyer—0,017 (OMm - MM2/M)
1 50 2 JIaMIIBI
2 50 4 maMIIBI
3 50 6 namm
YKEJIE3HBIE TIPOBOJA  Preneso—0,13 (OM - MMZ/M)
1 50 2 JIaMITBI
2 50 4 mamIIel
3 50 6 mami




4. BpruucnuTh mapaMmeTpsl 1ienu. Berancnenus 3aHecTy B Tadbauiry Ne3.

TaGmuia Ne3.
Brruncieno
RHazpy3Ku Rnposoboe P 1 P 2 n AU S
Om Om Bm Bm % B M’
Mednbvie npo6oda_ pueou=0,017 (Om - mum’/n)

1

2

3

Jiceie3Hble NPOB0OA  Pycereso=0,13 (Om ‘MMZ/M)

1

2

3
Hcnonb30Bath (OPMYIIbI TSl BRIYUCIICHUH:

U
R,.,= 72 COITPOTHUBIICHUE HATPY3KH P =1-U, wmownocrs B Hauase
JTUHAN
AU =U . —U,  norepu nanpsoxenns 8 JIDII P,=1-U, MOIITHOCTh B KOHIIE
JTMHAA
AU P
Rnp = T conpotusiieHue tuHuu JIOII n=-2-100% KIIJ uauu
1
2L

S=p- R ceuenue nposoaos JIDII

JIABOPATOPHAS PABOTA Ne 3
HepazBeTBieHHas 1ienp NEPEMEHHOTO TOKA C AKTUBHBIM COIIPOTUBIIEHUEM U KaTYIIKON
HMHYKTUBHOCTH.

[enb paboThI:

4. TlpnoOpecTH MpaKTUYECKHE HABBIKU YTEHUS U COOPKH JIEKTPHUECKON CXEeMBbI MOIKJIIOYEHHUS
MOCJIEZI0BATENHHOTO COEIMHEHUS PeabHOM KaTyIIKH UHIYKTUBHOCTH, peocTaTa u Npubopos,
UCIOJIb3YEMBIX JJIs1 KOHTPOJIA [TapaMeTPOB JIEKTPUUECKOI 1IeTIH, K AIEKTPUIECKON CeTH
MIEPEMEHHOT0 TOKA.

5. H3MeHeHWEeM aKTHBHOTO CONMPOTHBIICHHS PEOCTaTa M N3MEHEHHEM UHIYKTHBHOCTH KaTyIIKA
IIPOBEPUTH JIeHCTBHE 3aKkoHa OMa Il Hepa3BEeTBICHHBIX IIeTel TEPEMEHHOT0 TOKa.

6. IlomyuuTh MpakTHYECKHE HABBIKH IMOCTPOEHHS BEKTOPHBIX IMArpamMM JJisl IIOCIEJ0BATEIbHOTO
COEMHEHMS DJIEMEHTOB LIETH.

Ob6opynoBanue U NPUOOPHI:

HcTouHrK MUTaHus — 3JIEKTpUYECKas CETh IEPEMEHHOr0 TOKa Ha HanpspkeHue 150B.

Karymika HHIyKTHBHOCTH C MAarHUTOIIPOBOIOM

Peocrar

CoenuHUTENBHBIE TPOBOJIA

ARSI IS

[TpuGopsl: -AMnepmeTp A (A)— U3MepseT CUTy TOKA B IIeTH




1.

Boasrmerp U (B)- u3mepsieT BX0IHOE HANPSIKEHUE DIIEKTPOCXEMBI
Boasr™merp Ua (B)- u3mepsieT nageHue HanpspKeHHUs: Ha peocTaTe

Bonsr™merp Uk (B)- nu3mepsier najenue HanpsKeHUs Ha KaTyIIKe HHIYKTUBHOCTH
Barrmerp W (BT) - u3MepsieT akTHBHYIO MOIIIHOCTb 3JIEKTPUUYECKOM Lienn

:‘)J'IGKTpI/ILIeCKaH CX€Ma BKIIFOYCHHA ITOCIIEA0BATCIIPHOIO COCAMHCHU A peaﬂbHOﬁ KaTylIKu

HMHAYKTHBHOCTHU U pCOCTaTa

(v,)
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P 1 fa
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BBITIOJTHEHUS paOOTHI:
3anucarh TEXHUYECKUE JaHHBIE SJICKTPUIECKUX MPHOOpoB B TabmuiryNel
Tabmuna Nel
HaumenoBan | O6o3nauenue | Cucrema Kiace [Ipenen [ena
ue mpubopa | Ha cxeme npudopa TOYHOCTHU HU3MEPEHUS JIeTIeHUs

2. CoOpatb cxeMy U IOoKa3aTh MPENoIaBaTeiio.

3.

3a cueT U3MEHEHHUS IOJI0KCHHUS ABWIXKXKaA peocTaTta USMCHUTH €0 COIMPOTHUBIICHUC OT HYJIA OO

MakKCuMyma. HpI/I KaKI0OM U3MCHCHUHN COIIPOTHUBIICHUSA CHATH ITOKa3aHUA HpI/I60pOB " 3aHCCTU UX

MoKa3aHus B Ta0HILy Ne2.
[Tpu MakcUMalbHOM 3HAYEHUHU COTPOTHUBIIEHUS PEOCTaTa U3MEHUTh WHAYKTUBHOCTh KaTYyIIKU
MyTeM U3MEHEHHUS ee TIOJIOKEHUS Ha cepIeYHIKe MarHUTOnpoBoaa. [Ipu kakaoM u3MeHeHun
CHSITh TIOKa3aHMs MPUOOPOB U 3aHECTHU MX MOKa3aHus B TaOmuIry Ne2.

Ta6mmma Ne2
N3MEPEHO
No U Ua Uk 1 P ITPUMEYAHUE
B B B Bm
1 Rpeocrara = 0
2 Rprocrara - cpenHee 3HaueHue
3 Rprocrara - MaKCUMabHOE 3HAYCHUE
4 1 monoxeHune KaTylK1 HHAYKTUBHOCTH
5 2 MOJI0)KEHUE KATYILKH UHAYKTUBHOCTH
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5. Ilo pe3ynbTaram U3MepeHM, MOIb3YACh IPUBEAEHHBIMU HUXKE (POpMyTIaMH, IPOU3BECTH
BbIUUCIIEHUS. Pe3ynbTaTsl BRIYMCICHUN 3anucaTh B Ta0nuiy Ne3.

TaGmuma Ne3.
BBIYUCIIUTh
R
No eoac R, X, cos @ | cosPk U, U,
Z Zk | Rosy P Kamy | kamy kamy | kamy | Q S
mam
; WKU | WK WKW | WKU
Om Om Om Om Om Om - - B B BAp | BA

N K| W N ==

U
Z = T nonnoe conponmuenenue yenu (Om)

R, =— akmuenoe conpomusnenue peocmama (Om)

IS}
P

X, =+Z} -R’, unoyxmusnoe conpomuenenue kamyuu (Om)

Uk
Z, =— noanoe conpomunenue xamyuiku unoykmuenocmu (Om)
I
P o
R, = e obwee akmusnoe conpomusnenue yenu (Om)

R,. =R, —R, axmusnoe conpomuenenue kamywru unoykmuenocnu (Om)
U,=1'R

U,=1-X, unoykmuenoe nadenue nanpsiicenus na kamyuwke unoykmusnocmu (B)

aKkmueHoe nadenue HanpsdiceHus Ha kamyuke (B)

a Kamywku

P
cosQ = U1 KO3hpuyuenm mowHocmu yenu

R

a kam

cosQ, = KO uyuenm mowHocmu aKmUeHOU 4acmu Kamywky uHOYKmueHoCmu

k
Q=1"-X, peaxmusnas mowmnocmo yenu (BAp)

S=U-1 noanas mownocms yenu (BA)

JIABOPATOPHAA PABOTA Ne 4

Pa3BeTBieHHEBIE LICIh NEpEMCHHOTO TOKa C peaﬂLHOﬁ KaTyHlKOﬁ HHAYKTUBHOCTHU U
KOHACHCATOPOM. Pe3onanc ToxoB.

[ens paboTsr:
1. TIpuobpecTy MpakTUYECKUE HABBIKH YTCHHS U COOPKU JIEKTPUIECKON CXEMBI TTOIKIIIOUSHUS

MapajuIeIbHOTO COEAMHEHUSI PEalIbHOM KaTYIIIKK MHAYKTUBHOCTH, KOHIEHCATOpa U MpUOOpPOB,
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HCIOJIb3YEMBIX JJI1 KOHTPOJIA IapaMETPOB JIEKTPUUECKOM LIETIH, K AIEKTPUIECKON CETH
MIEPEMEHHOT'0 TOKaA.

V3MeHeHreM eMKOCTH KOHAECHCATOpa JOOUTHCS Pe30HaHCa TOKOB B IMAapaUICIbHBIX LEMSIX CXEMBI.
[TomyunTh NpakTHYECKHE HABBIKA OCTPOCHUS BEKTOPHBIX JUArpaMM s MapajuleIbHOro
COEAMHEHUS 2JIEMEHTOB LIEIIH.

O6opynoBaHue U MPUOOPHI:

SNk =

M cTOYyHUK NUTaHUS — DJIEKTPUYECKasi CETh IEPEMEHHOT0 TOKa Ha Hanpskenue 150B.
Katymika MHIYKTHBHOCTH C MarHUTONIPOBOAOM

Konpaencaropnas 6arapes

CoenuHuTENbHBIE IPOBOJA

[TpuGopsr: -Amnepmerp A (A)— u3MepseT CUILY TOKAa B HEPa3BETBICHHON YacTH LEMH

— Awmnepmerp A (A)— u3MepsieT cuily TOKa B LIENU peaibHOM KaTyIIKU UHYKTUBHOCTU
— Awmmepmetp Ac (A)— u3MepseT CUTy TOKa B eI KOHIEHCAaTOPHOM Oarapen

— Boabst™merp U (B)- usmepsieT BXo1HOE HaNPsKEHUE 3TEKTPOCXEMBbI

— da3zomeTp ¢ — U3MepseT yroi caBura a3 Mexay TOKOM U HalpsHKEHUEM

3J'ICKTpH‘I€CK&$I CXEMa BKIIKOUCHUA MapalJICJIbHOIO0 COCAMHCHUA peanLHoﬁ KaTylIKW HHAYKTHUBHOCTHU U

KOHICHCATOpa

.
®
).

*\qf’/

U
: ) o
Uc 150B C _ » =< Xc
Wk =1200
XLK
— |
[Topsimok BeIMOTHEHUST PaOOTHI:
1. TexHu4eckue JaHHBIEC FIEKTPUUECKUX TPHUOOPOB
Tab6muma Nel
Haunmenosan | O0Oosznauenue | Cucrema Kiacc IIpenen Ilena
ue npubopa Ha cCXeMe npubopa TOYHOCTH U3MEPEHUS JIeJICHUS

YcraHnoBiieHa eMKOCTh OaTtapen kKoHaeHcatopoB C;=16 Mx®d, nokazaHnusi npuOOPOB 3aHECEHBI B
Tabmuiry Ne2.

YcraHnoBiieHa eMKOCTh OaTtapen KoHaeHcaTopoB Cr,=32 Mk®d. MI3MeHeHneM HHIYKTUBHOCTH
KaTyIIKK YCTaHOBJIEH cIBUT (a3 Ha dazomerpe ¢ = 0 — 310 cityuait pezonanca mokos. IlokazaHus
puOOPOB 3aHECEHBI B TAOMUILy No2.

VYcranoBneHa eMKocTh Oatapen koHaeHcaTopoB C3=58 Mk®d, nokazaHus NpuOOPOB 3aHECEHHI B
Tabuiry Ne2.

TaOmuma Ne2
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Ne W3MEPEHO

[IPUMEUYAHUE
U 1 I Ic [ cos @
B A A A epaodyc
1 Ci=16 mxD
) Cr=32 mx®D
PE30HAHC MOKO8
3 C3=58 ux®D

7. Tlo pe3ynpTaTam U3MEPEHUN, MOJIB3YSICh MPUBEICHHBIMU HIDKE (DOPMYIaMu, TPOU3BEICHBI

BBIYMCIICHHS. Pe3ynbTaThl BEIYMCIICHHH 3amicanbl B Tabauiry Ne3.

TaGmmia Ne3.
Ne BBIYMCIIEHO
cos Pk Rk XL Zk Xc 1, 143 I,
- Om Om Om Om A A A
1
2
3
U
Z = noanoe conpomugnerue kamyuku (Om)

k
R, =Z,-cosep, axmuenoe conpomuénenue kanmyuku (Om)

a

X, =+Z;—R;  unoyxmusnoe conpomuenenue kamywiku (Om)
X

c=— emKocmHoe conpomunerue konoencamopa (Om)
IC
[, =1, -cosp, axmuenasn cocmosaawwas moxka kamyuku (A)
2 2

I, =1, -1, unoykxmuenas cocmasnsaowas moxa kamywiku (A)

I, =1, -1, peaxmusnas cocmagisiowas moxa kamywxu (A4)
ol . >1,

B macmirabe mocTpouTh BEKTOPHBIE THATPAMMBI IS CIyYacB: c L
ol <I,

JIABOPATOPHAS PABOTA Ne 5

Br160p npubopoB, HCHIOIB3YEMBIX JIJIS1 ONIPEAETICHUS apaMeTPOB IEKTPUUECKON e

enb paboTel: OnpeaenuTs U BIOpAaTh HEOOXOIUMBIX /1711 U3MEPEHUSI SJIEKTPUUECKUX TapaMETPOB B

LN U3MCPUTCIIBHBIX HpI/I60pOB. PaccuurtaTh KJ1acC TOYHOCTH npn6opa, a6CO.IIIOTHy10 u

OTHOCHUTCIIBHYIO IIOIrPEIIHOCTU U3MECPCHUA. Bxmounrts HU3MCPUTCIIBHBIC HpI/I60pI)I B DJICKTPHUYCCKYTO

OCIIb.

I[J'I}I HU3MCPCHUSA SJICKTPUUCCKUX ITapaMETPOB B LCTIN HCO6XO,Z[I/IMO BKJIFOUUTH UBMCPUTCIILHBIC

MPUOOPHI.

Jlnst m3MepeHus ToKa B KaKO#- JIM0O yJacTKe JIEKTPUUCCKOM IIeNH aMIIepMETP Hal0

13




BKJIIOYHTD TaK , YTOOBI U3MEPSIEMbI TOK MPOXOIHi uepe3 Hero. Crie1oBaTeNbHO , aMIIEPMET]P
BKJIIOYAETCSI MOC1€008ameIbHO C TEM COIPOTUBICHUEM ,TOK B KOTOPOM HEOOXOAUMO U3MEPHUTH

Ry
[ ]

BOHBTMeTp BKIIIOYAIOT hnapaiiéjipH0 TOMY COIIPOTHUBIICHUIO, HAIIPAKCHHUEC HAa KOTOPOM
HCO6XOI[I/IMO HU3MCPUTD

R
[

Jlisi w3MepeHusT MOIIHOCTH B IEMSIX IOCTOSHHOTO TOKa
UCIIOJIB3YIOT ~ BaTTMETP  JJICKTPOJMHAMHYECKOH  CHCTEMBI.
Henonewxkuyo  (aMmmepmMeTpoByr)  OOMOTKY  BaTTMeETpa
BKJTIOYAOT B 1enb MOCIIEI0BATEIBHO, IOJIBIKHYTO
(BOTBTMETPOBYIO) —TapaJUIETBHO MOTPEOUTEIIO.

B cooTBeTcTBMM C€ 3TUM Ha JIMLEBYIO T[aHEIb BaTTMETpa
BBIBEJICHBI YETHIpE 3a)KMMa, JIBa W3 KOTOPHIX 0003HAYAIOT
cUMBOJIOM —* I (TOKOBBIE 325KUMBI), a JBA IPYTUX— CHUMBOJIOM —
*U (3aXUMBI HanpspKeHust ). [[Ba 3akumMa moMedeHbl 3BE310UKaMU
* Ha3BIBAIOT '€HEPATOPHBIMHU.

Cxema BKITFOUCHUS BaTTMETpa

PaCCMOTpI/IM pCHIICHUC TUIIOBOTO IIpUMEPA

Ilenp mnepeMEHHOr0 TOKa CO CMEIIAHHBIM COEJUHEHHEM PE3UCTOPOB COCTOMT W3 YETBIPEX
pe3uctopoB. B anexrpuueckoii nenu uepes pesuctop R 4 npoxonut Tox I 4= 1,3 A,

a Ha pesuctope R ; manaet Hanpsokenune U ;=113 B.

JUia n3MepeHus HamnpsHKEHUS Ha 3aJaHHOM pEe3MCTOpe, TOKa B 3aJaHHOM pPE3UCTOpe U oOuIeit
MOIITHOCTH BCEW LeNM HEOOXOJMMO B AJIEKTPUUYECKYIO CXEMY BKJIIOUUTH BOJBTMETpP, aMIEpMETp U
BarTMeTp. HauepTuth »sieKTpuYecKylo Ienb ¢ u3MepuTenbHbiMH mnpubopamu. I[logobpate 1o
TabIUIaM BOJIETMETP M aMIIEPMETP Ul M3MEPEHUs 33JaHHBIX [1apaMeTpoB IIeNH, 00eCIIeUHBAOIIYIO
HAaUMEHBIIYIO TOTPEIIHOCTH U MOJCUYUTATh 3TY MOTPEIIHOCTE!

R;
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Taoauna Ne 1 Knacc mounocmu u eepxnuii npeoen uzmepeHus amnepmempos

Ne | Knacc Bepxnuti No Knacc Bepxnuti No Knacc Bepxnuti
mouHoc | npeoen mouHocmu | npeoein mounocm | npeoen
mu y % usmepetus, y % uzmepernus A uy% usmeperus, A
A
1 1,5 1 7 1,5 5 13 1,5 20
2 2,5 1 8 4,0 5 14 1,0 20
3 2,5 2 9 1,0 10 15 1,5 25
4 1,0 2 10 2,5 10 16 2,5 25
5 1,5 3 11 2,5 15 17 1,0 30
6 2,5 3 12 4,0 15 18 4,0 30
Taouuna Ne 2 Knacc mounocmu u 6epxnuii npeoen uzmepeHus 60,16mmempoes
Ne | Knacc Bepxnutl Ne Knacc Bepxnuii Ne Knacce BepxHuti
mouHoc — ppeoen mounocmu | npeoein mounocm [ppeoen
muy%  uzmepenus B Y % usmepenus B uy% usmepenus, B
1 1,5 0,5 8 1,5 10 15 1,5 50
2 2,5 1,5 9 2,5 250 16 2,5 70
3 2,5 1,0 10 4,0 300 17 4,0 75
4 2,5 2,0 11 2,5 10 18 1,5 100
5 4,0 2,0 12 1,5 15 19 1,5 300
6 2,5 3,0 13 2,5 30 20 2,5 500
7 4,0 5,0 4,0 30

Tak kaK HE0OXOAMMO U3MEPHUTH TOK B YETBEPTOM PE3UCTOPE TO aMIIEPMETP BKIIOUAEM

MMOCJICAOBATCIIBHO C YETBCPTHIM PE3UCTOPOM

R;

Ry

o

I[J'IH HU3MCPCHUA HAIIPAKCHUA HAa BTOPOM PE3UCTOPEC BOJIBTMETP BKIHOYACM IAPAJUICIIBHO EMY.
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R

® [
Ay

Q

I[JISI HU3MCPCHUA MOIIHOCTH BHCKTpHHCCKOﬁ LCIHU BKJIKOYACM BATTMCTP

o

YroObl MpaBUIBLHO BBIOPATh aMIiepMeTp A u3mepenus Toka I 4 = 1,3 A, nonb3zyemcs Tabnuueit
No 1 mo paBuny 1 o, =1 4 Jlyumie Bcex mogxonutsb amrnepMetp ¢ I gou = 2 A v xmaccom
touHoctd Y = 1,0 % ( B Tabnuie amnepmeTp cTouT Ned)

Knacc TouHocTH mpubopa YMCIeHO paBeH NMPUBEAEHHON OTPEIIHOCTH Tpudopa y= M 100%
, Tne A gom —HOMUHAJIbHASI BeJIMYMHA TprOopa (BEpXHUI Mpeiest ero n3MepeHus)
W3 BolmIe npuBeAEHHON (POPMYJIIBI HAXOUM a0COJIFOTHYIO IOTPEIIHOCTh U3MEPEHUS
‘A 1.0%-2A
- }/ HOM — — 0’02A
100% 100%
OmnpenensieM OTHOCUTENBHYIO ITOTPELTHOCTh U3MEPEHUS 10 hopMmyIie:

o= &100% = 0,024 100% = 1,54%
A 1.3A

1
YToOBI IPaBHIILHO BEIOPATH BOJETMETP B Ta0mIie Ne 2 Jij1st M3MEpEeHHsI HAIIPSHKCHHSI Ha BTOPOM
pesuctope U ; =113 B. npumMeHsieM T0 ke yciaoBue, a iMeHHO Ugoy = U,
Jlyame Bcex moaxoauth BoasT™MeTp B Tabmuie Ne 9 ¢ U gou = 250 B u knaccom Tounoct Y = 5%.
AHaJOTUYHO OIpeAeTsieM MOTPEITHOCTH U3MEPEHHUS

AGCONIOTHAs TOTPELIHOCTb [P H3MEPEHUH HANPSKEHUS ~ AA = 2 A _ 25%-250B _ 6,258
OnpezensieM OTHOCHTEIBHYIO TIOTPEIHOCT U3MEPEHHS 110 100% 100%
dopmyre aA 0258 | 5096 = 5,53%

0 =——100% =
113B

1
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JJABOPATOPHA PABOTA Ne 6

N3MepeHne 3HEPTUU B AIEKTPUUECKUX LETISIX.

ens paboThr:

1. TlpuobpecTu npakTUYecKUe HABBIKU YTCHUS U COOPKHU AIIEKTPUUECKON CXEMBbI MOAKIIOYECHUS
CYETUMKA aKTUBHOW SHEPTUHU K SJIEKTPUUECKON LEMU IEPEMEHHOTO TOKa.

2. W3yuuTh yCTPONCTBO, MPUHIIMI JEHCTBUS CUETUMKA AKTUBHOM 3JIEKTPOIHEPTIUH.

3. IlpocneauTs 1o nMoka3zaHusaM NPUOOPOB U3MEHEHUS, TPOU3BOAUMBIC B CXEME MTPU U3MEHEHUH
COMPOTHUBIICHUS PJICKTPUUCCKON HArpy3KH.

O6opynoBanue U IPUOOPHI:

HcTouHMK MUTaHUS — 3JIEKTPUUYECKasi CETh IEPEMEHHOr0 TOKa Ha HanpsikeHue 220B.

Cuertuuk snexkrpuyeckoi 3aepruun CO 505

Peocrar

brok namn HakanvBaHUs

CoenuHuTenbHBIE MPOBOAA

[TpuGopsr:

AN e

— Awmnepmerp A (A)— u3MepsieT CHIly TOKa B 2JIEKTPUYECKON LieNn
— Boabtmerp U (B)- u3Mepsier BXOAHOE HANPSHKEHUE IEKTPUIESCKON e

QHGKTpI/IquKaﬂ cXeMa BKJIIOUCHMS CUETUMKA aKTUBHOM OHCPIUu:

kWh

T =@

U=2208 CU) ® @ ®

*— & 1 I L 2 .
[Topsimok BeImOTHEHUST PAaOOTHI:
5. TexHudeckue AJaHHBIC ITCKTPUICCKUX TPUOOPOB:
Tabmmia Nel
Hanmenosan | O6o3nauenue | CucreMa Kiacc [Ipenen Ilena
ue npudopa Ha cXeMe npubopa TOYHOCTH U3MEPEHUS JIeIICHUS

6. C noMoIIbIO BKIIOYEHHSI pa3HOTO KOJIMYECTBA JaMIl U U3MEHEHHs COIPOTUBIIEHUS peocTaTa
YCTAaHOBUTH Ha aMIepMeTpe 3HaueHHs Toka | Harpy3ku, ykazaHHble B Tabmuie Ne2.
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7. JIy1st KaXA0To OMbITa MOCYUTATH 11E710€ YUCII0 000pOTOB aucka cueTdyrka 3a 180 cekyHI.

JlarHble 3anucaTh B Ta0muiry No2.

Tabnuma No2
N3mepeno Beruucneno
Ne U I t N j2 C, C y
n/m
B A CEeKYHObL | 060pombl Bm Bm c/06 | Bm c/06 %
1 220 3 180
2 220 2,5 180
3 220 2,0 180
4 220 1,5 180

@OopMyIIbI I BBIYACIICHUN:

. C

(S

-100%

_1000-3600 Bm-c

H

06

H

rac CH - HOMHMHaJIbHas IIOCTOsAHHAasA CYCTUHMKaA

-IIOTPCHIHOCTD CUCTUYHKA DJICKTPOSHEPIUH,

rae, N, - nepegarodHoe 4uciao o00opoToB (ykassiBaeTcs Ha cueTuuke) — 600 000poToB 1ucka

o (C

P

=U-1

BpeMms t

[ens paboTsr:

Pt

rae,
N

JIABOPATOPHAS PABOTA Ne 7

C- JeHCTBUTENIbHAS MIOCTOSHHAS CUETUNKA

rae, P — mourHocTs B 1ienu (BT); ¢ - Bpems B (¢); N- umncio o000poTOB qucKa 3a

I/ISMepeHI/Ie COHpOTI/IBHeHI/Iﬁ HU30JIAUH B JICKTPUICCKUX KaOesx.

1. TlpuobpecTu npakTUYeCKUe HABBIKU COOPKU ANEKTPUUECKON CXEMbI IOKIIIOYEHHS IPUOOPOB IS

HU3MEPCHUA COHpOTI/IBJ'IeHI/Iﬁ H30JIA0UHN K SJICKTPUICCKUM KaOeJsaMm.

2. W3y4uTh yCTPOWCTBO, MPUHIUI JEHCTBUS PUOOPOB ISl U3MEPEHUS CONTPOTHBIICHUM N30JIALIUH .

3. HayLII/ITLCH HU3MCPATH COITPOTUBJIICHUA U30JIALIUA ITPOBOAOB U KaOeneil OTHOCUTEILHO 3€MIIH HITH

MCKAY TOKOBCAYIIUMU KHUIJTAMH.

O6opynoBanue u MPUOOPHI:

1.

2.
3.
4

HcTouHMK MUTaHus — JIEKTpUYECKas CETh IEPEMEHHOr0 TOKa Ha HanpsikeHue 220B.

Crenna «nekTpuyeckue Kabemm»

CoenuHUTETBHBIE POBOAA

[Tpubopsr:
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— YHuBepcanbHbIN BOIbTMETP B7 — 26 — mpenHa3HaveH 1 M3MEPEHUs HAPSHKEHUHA U
COIPOTHBIIEHUH. B manHo paboTe ucmonp3yercs A U3MEPEHHsI CONPOTUBIICHUH MPOBOAOB U
kabeneii. [TpuOop nuMeeT mkamy ¢ CeMblO IpeIeIaMi U3MEPEHUH.

— Meraommerp 2C0202/2-I" — mepeHOCHOH MPUOOP CUCTEMBI MATHUTORJIEKTPUIECKUN JIOTOMETP €
HETNOCPEJCTBEHHBIM oTcueToM. IIpeanasnaden 11 u3MepeHus OOJIBIINX COMPOTUBICHUH
M30JIALIUN TPOBOIOB U Kabemnei. Mmeet aBe mkansl — KQ (kmtoOm) 1 MQ (meraOm).

[IpuHIMIUaTBEHBIE CXeMa YHUBEPCAIBHOTO BOJIbTMETpa B7 — 26

R

A

-] R
~U=2208B X

[Mpuntunuansaas cxema meraommerpa DC 0202/2-°

HOpSII[OK BBITIOJTHCHHU A pa6OTBII
1. 3anucaHbl TEXHHYECKHUE JAaHHBIC SJICKTPUYCCKUX HpI/I60pOB B Ta6J'II/II_Iy Nel.

Tabnuma Nel
HaumenoBan | O6o3Hauenune | Cucrema Kunacc [Ipenen [lena
ne mpubdopa Ha cXeme npubdopa TOYHOCTH U3MEPECHUS JIeTICHUS

2. Ha crenzae «QnexkTpuyeckue kadeln» U3MEpEeHbl CONPOTUBIICHUS U30JAMNA Kabeneil mprudopom:

. YHHUBEpPCaJIbHBIM BOJILTMETPOM B7 - 26. Ilocne kanOpoBKY Mpudopa n3MepeHsl
COIPOTHUBIIEHUS U30JIALKN Kabenel Ha crenae " Mcnbitanue kabenelr Pe3ynbraTel n3mepeHuit
3anucanbl B Tabnuiry Ne2.

e mMeraommerpoM DC0202/2-I". ]Inst u3mepeHus N30JIA1UA MEraoMMeTp MOAKIIIOUEH K 00BEKTY
U3MEPEHUS 110 CXEME:
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30 0202/2

[Tpu u3mMepeHuu CONPOTUBICHUI U30JSIUH Ha Ipesiese K mepekioyaress Ha mpubope

YCTaHOBJIEH Ha JieJieHue |, Ha mpenene M) nepekitodarenb Ha mpruOoOpe yCTaHOBIIEH Ha JAeJICHHE ||.
Pe3ynbrarel u3amMepenunii 3anucaTh B Ta0IuIry Ne2.

Tabnuua Ne2.
Hputopu bponupoBaHHbIN CBHHLIOBBIH Bununossii aKpaHHE)
OBaHHbIN
Ry oJI; oJl | JIJI, | OJI; oL, | JIJI OJI; OJl, aJ
B7-26
2C0202/2-I

JIABOPATOPHASI PABOTA Ne 8
Hcnbitanue ogHodasHoro tpaicdopmaropa.

Lens paboTsr:

7.

10.

[IproGpecTy mpakTHUECKHUE HABBIKU YTEHUS M COOPKH SJIEKTPUUECKOM CXEMBI MOAKIIOUEHUS
oxHo(dazHoro Tpanchopmaropa U MPUOOPOB, UCHIOIB3YEMBIX ISl KOHTPOJIS TTApaMETPOB
ANEKTPUYECKON LIeTH, K 0JHO(A3HON CeTH ePEeMEHHOT0 TOKA.
BxomtounTs Tpanchopmatop B CETh M 03HAKOMUTBHCS € €0 paboTOM B peKHMaX XOJIOCTOTO XO/III,
KOPOTKOT'O 3aMbIKaHUS U pabOYnX peKUMaXx.
[To narHBIM pabOYNX PEKUMOB IMOCTPOUTH BHEIIIHIOIO XapaKTEPUCTUKY TpaHCcPopMaTopa

U, = f (I) u cpaBHUTH €€ CO CTAaHAAPTHOM.
1o pe3ynbraTram BBIUMCIEHHUH TOCTPOUTH rpapUuK 3aBUCUMOCTH KO3 (ULIMEHTA MT0JIE3HOTO
JEHCTBHS 1 OT OT/AaBaeMoi akTuBHOM MomHOCTH P, - n=f (P2)

TeopeTnueckue cBeICHUSA:

CMmotpetb MeToauueckoe nocodue "Tpancdopmaropsr” crp. 11-14

O6opynoBanue 1 MPUOOPHI:

10
11
12
13
14

. Mlcrounuk nutanus —oHo(da3Has seKTpuyecKas CeTh epeMeHHOro Toka Ha HanpsbkeHue 100B.

. Omnodaszusiii Tpanchopmatop Uy = 127 B, U o =36 B

. Jlammer HakanuBanus JI; , JI,, JI3, Jl4

. CoennHUTENBHBIE TPOBOA

. IIpubopsr:

— Awmnepmerp Al — u3mepser cuily TOKa B IEPBUYHON 00MOTKe TpaHcpopmaTopa,
obo3nauvaercs I; (A);

— Awmnepmerp A2 — u3MepseT CHIly TOKa BO BTOPUYHON 00MOTKe TpaHchopMaTopa, 0003HaYaeTCst
L (A);

— BonbsrMerp Ul - u3mepsier HanpsbkeHue, MoJjaBaeMoe Ha EPBUYHYI0 0OMOTKY
TpaHncopmaropa, oboznavaercs U; (B);

— Bonbr™erp U2 - u3mepsieT BbIXOAHOEHANPSKEHUE BTOPUUHOM 0OMOTKH TpaHcopmaropa,
obo3navaercs U, (B);

— Bartmerp W — u3mepsieT BX0IHYIO MOITHOCTh TpaHchopmaropa, obo3Havaercs Py (BT)
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DneKkTpuyuecKkas cxema MoJKIYeHUs: 0JHO(a3HOro TpaHchopmaropa K 0JHO(a3HOM ceTH

[Topsimok BeIOHEHHS pabOTHI:
8. O3HakomHTCs C 000pyIOBaHUEM U ITpUOOpamMH. 3aUcaTh TEXHUUECKUE TAaHHbBIE SJEKTPUUIECKUX
npubopoB B Tabmmiy Nel.

JI1

J* | JI% | TI4

Tab6muma Nel

HanmenoBanue
prbopa

O0o3HaueHne
Ha CXEeMeE

Cucrema
pudopa

Kiacce

TOYHOCTHU

IIpenen
V3MEPEHHUS

Ilena nenenus

9. CoOpaTh cxemy U TTOKa3aTh €€ MperoaBaTeio.

10. IIpoBecTu onbIT X0a0cTOro xoaa - X.X.
[Ipu oTKIIOYEHHOMN Harpy3ke ( JamIbl He TOJKHBI TOPETh) U HOMUHAJIBHOM HaNPSKEHUU
U, = 100B npoBecT onbIT X0s10cTOro xoaa. Ilokazanus npubopoB 3anucaTh B TaOIUIy N2
B ONBIT 1. B ombITe X0JI0CTOr0 X042 MO MOKa3aHUIO BaTTMETPA ONPEAEIAETCS MOUTHOCTD IOTEPH B

craimu APct (Bt). [Torpebisiemass MOIIHOCTE B peXuMe XosocToro xofa Pxx = A Pcr.

Tabnuna
No2
OmbiT Ne N3mepeno Beruucneno DnekTpruyeckast
Ul U2 Il 12 P1 Kop P2 n Harpyska
B B A A Bt - Br Y%
1 | xx - - HET
2 | ppi Opna nammna
3 | pp2 JIBe maMIbl
4 | pps Tpu nammer
5 | pp4 UYeTbipe aMib
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6 | x3 - - - HET

4. Paboune pexxuMbl paboTsl Tpanchopmaropa P.P.
B ombiTax 2, 3, 4 u 5, mOCTENEHHO MOAKIIIOYAs KO BTOPHYHONH 0OMOTKE TpaHc(opmaTopa JamIibl,
MIPOBECTHU YEThIpe pabounx pexuma padboTsl Tpanchopmaropa. Bo Bcex onmbiTax CHATH MOKa3aHUs
puOOPOB U 3aMKCATh B COOTBETCTBYIOIINE OIBITHI TAOIUIIBI No2.
5. IlpoBecTtu onbIT KOPOTKOTO 3aMbikaHusa K.3.
OnbIT IPOBOAUTCS TOJBKO COBMECTHO C IPENOaBaTENIEM !
[Topsmox npoBeAeHHs OMbITA!
— PykosTky aBTOoTpanchopMaTopa noctaBuTh Ha Hanpspkenue Ul = 0.
— TpanchopmaTop OTKIIOUUTH OT CETH
— 3aKopOTHUTh BTOPHYHYIO 0OMOTKY TpaHc(opMaTopa ¢ HOMOIIBIO COEAMHUTEILHOTO TPOBOJIA
— Tloaxmouuts Tpanchopmarop k cetu ¢ Ul = 0.
— TlocTeneHHO yBETMUUTH HANIPsDKEHHE HA MIEPBUYHON 00MOTKE TpaHchopMaTopa 10 3HAUCHHS
Uxk3 =5 -10 % Uy = 10 -12 B, iput 5TOM TOK BO BTOPUYHOUN 0OMOTKE Ijorp = 7 A.

[Tokxazanus nmpuOOpPOB 3amucaTh B ONBIT 6 Ta0IHIIBI No2.

—  OTKIIIOYHUTH TpaHCHOPMATOP OT CETH.
C MOMOIIBIO 3TOTO OTBITA ONMPEILIISIIOT MOIIIHOCTD 1oTeph B MeAn A Pmenu (Bt). [loTpebnsiemas

MOIITHOCTh B PEXKHME KOPOTKOTO 3aMbikaHusi Pk3 = A Pmenn.
15. Ilo mosy4eHHBIM JAHHBIM C TIOMOIIBIO TIPUBEACHHBIX HIXKE (DOPMYIT BBIYHCIIUTD:
6.1. koaddunment rpanchopmaruu K, = Unom, / UHOM;
6.2. MOIIHOCTB, MOTpedIsieMyto Harpy3koit A P = A Pcr + A Pmenu, rioe A P - o6miast MOIITHOCTh

noreps Tpanchopmaropa

P2
P1

16. TlocTpouTh BHEWIHIOW XapakTepucTtuky Tpanchopmaropa U, = f (I, ) u rpaduk 3aBucumoctu

-100 %

6.3. kg TpancpopMaTopa nTp =

ytp= f ( P2 ). Caenarpb BBIBOJ O KaueCTBE CHATHS NMapaMeTPOB LIEMU U IPABUIBHOCTH MPOBEACHUS
pacueTos.

JIABOPATOPHA PABOTA Ne9

Ucnibrtanue Tpex}azHoro aCHHXpOHHOTO JABUTATENS ¢ KOPOTKO3aAMKHYTBHIM POTOPOM

[enb paboThI:

1. TlpuobpecTu nmpakTUYeCKUE HABBIKU YTCHHS U COOPKHU DIIEKTPUIECKON CXEMBI MOAKITIOYCHHUS
Tpex(}a3HOro aCHHXPOHHOTO JIBUTATENS ¢ KOPOTKO3aMKHYTBIM POTOPOM U MTPUOOPOB,
MCIOJIb3YEMBIX JIJIsi KOHTPOJIS MapaMeTPOB IEKTPUUECKOM 1enH, K Tpexda3Hol ceTH
MEPEMEHHOTO TOKa.

2. 3amycTUThb aCHHXPOHHBIN JBUTATENb U CHIATh XapaKTEPUCTUKY XOJIOCTOrO XO/a.

3. HcnowiTaTh aCHHXpPOHHBIN ABUTATEIb C MOMOIIBIO JIEHTOYHOTO TOPMO3a ISl TOJTYYEHHUS
pabourx XapaKTePUCTUK ACHHXPOHHOTO JIBUTATEIIS.

4. CpaBHUTH OJYYCHHBIC pPabOUYNE XapaKTEPUCTUKHU CO CTAHIAPTHBIMH U CJIeJIaTh BBIBOJ O
KadecTBe MPO/IeIaHHON PabOTHI.

Ob6opynoBanue U MPUOOPHI:
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1. Hcrounuk nutaHus - TpexdasHas 3JeKTpUUecKas CeTh IEPEMEHHOI0 TOKA Ha HAaIPsyKEHHE
220B.

2. Tpexda3Hblii aCHHXPOHHBIN JABUTaTEIbh C KOPOTKO3AMKHYTHIM POTOPOM.

3. TpexmnontocHbI pyOUTIBHUK - IEPEKI0YaeT 0OMOTKHU CTaTOpa JBUTaTeNs CO
"3Be3/1p1" HA "TPEyroJbHUK"

4. JleHTOUHBII TOPMO3

5. CoenuHuTenbHbBIE MPOBOAA

6. Tupu

7. Ilpubopsr:

AwmriepmeTp - u3mepsieT cuiry Toka B (haze B, oboznauaercs [ (4);

BonbT™meTp - u3Mepser HanpsbkeHue Mexny dhazamu A u B, o6o3nauaercs U (B);

BarTtMeTp nBYX31€MEHTHBIH - U3MepseT NoTPeOIsIeMyI0 aCHHXPOHHBIM JABUTaTEIeM

MOIIIHOCTh, 0003Havaercs P; (Bm)

- TaxomeTp - M3MepsET YacTOTY BpaIleHUs poTopa 1y (00./Bparl.)

DnexTpuuecKas cxema Iycka aCHHXPOHHOTO JIBUraTellsl NEPEKII0UeHnEM 0OOMOTOK CTaTopa co

"3Be3/b1" HA "TpeyroibHUK"

*
A I G C
* /i\ . IC} b iy ICBAs&-psﬁora
U

: (‘g’) $B ()

* T Y - myck
C b,
g = v g
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Boinosinenne padorsi:
1. TexHu4yeckne AaHHbIE HNEKTPHYECKHX NPHOOPOB
Tabnuua Nel.

Hanmenosanmne O6o3Hauchue | Cucrema npudopa | Knace tounoctu | IMpeaen usvepenns | Liena acacnus
npudopa Ha CXEME

2. Tloxa3anus npuGopoB B pexime «X0JI0CTOI XO04» 3anucatbl B onbite 1 Tadmnupt Ne2. ITokazanms
npubOPOB NMpH Pa3NHYHBIX 3HAYEHHAX HATPY3KH 3amHcaHbl B OMbIThI 2, 3, 4 u 5 Tabamue Ne2

Tabnuua Ne2

Ne H3mepuThb Bbr4ucanTsb

onwita | J I P, n, L, Msp P, |Cos¢ S n

B A Bt | o6/MuH | MeTp H* metp Br - % %

ola|wn|alelml ™

Ll o Becd o] fa
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3. Ilo nony4eHHBIM TaHHBIM C MOMOLIBLIO MPHBEACHHBIX HHKE (GOPMYJT BBIYHCIEHBI:
3.1. Bpawarounii MOMEHT Ha BaJly IBHraTens - M“pt )
Myp = Myex=F- L (Hwm) , rae F — cuna, npuknansisaemas k potopy B (H) , B nab. pabore — Bec
rpy30B, MOJBELIHBAEMBIX K JIEHTOYHOMY TOPMO3Y;,
L — paauyc OKpy’kKHOCTH, OMHCBIBAEMOIT TOUKOIT npunoxkenus cunbl F ( anuHa nneva
«KOpOMBICIa» B METpax).

3.2. ITonesHas MOLIHOCTb Ha Bany nsuratens - Pa:
Py = M, .2 (B1), rae My, - Bpamatowmii Moment asurarens (Hwm)

9,55 112 - uacrora (ckopocTs) Bpatenns potopa (06/MiH)
3.3. Koadduunent momHocTH acHHxpoHHoro asuratens - Cos ¢:

Cos = Pz /3. Uum{ ° I

3.4. CkonbxeHue apurarens - S:

S= i -1N2 .100% rae 11 - yacroTa BpalieHHs MAarHUTHOTO MO Y AaHHOTO

i neurarens (111 = 1500 06/mun)
3.5. KoadduumeHT nonesHoro aeiicTeus apurartens - 1)

n = P2 .100%

P1
3. TIloctpoenbl paGoune xapakrepuctuku acunxpontoro asuratens I = f(P2); N2 = f ( P2);
n=r7f(P2; Cos @ = f ( P2) u cnenano cpaBHeHHe HX CO CTAHAAPTHBIMH XapaKTEPHCTHKAMH.
JIABOPATOPHAS PABOTA Nel0
VcribITanue 3JeKTPHYECKOrO ABUraTelisi IOCTOSHHOTO TOKa
HapajIeIbHOTO BO30YKICHHS

ens paboTsr:

1. [Tory4nTh MPaKTHIECKUE HABBIKA YTECHUS U COOPKHU DIIEKTPUUECKON CXEMBI MOAKIIOYEHHUS C

IIOMOUIBIO ITyCKOBOT'O PEOCTATA MNEKTPUYECKOTO IBUTATEIIS TOCTOSHHOTO TOKA IapauIeIbHOTO
BO30YKICHUS K DJIEKTPUUECKON CETH MOCTOSHHOTO TOKA.

2. 3aHy0TI/ITL BHCKTpI/I‘-IeCKI/Iﬁ ABUTATCIIb U CHATH XapPAKTCPUCTUKY XOJIOCTOTO TOKA.

3. HcneiTath ABUraTeIb C IIOMOIIBIO JIEHTOYHOI'O TOPMO3a JJId MOJIYYCHU A pa60q1/1x
XapPaKTCPUCTUK.

4. CpaBHI/ITB MOJYYCHHBIC XapPAKTCPUCTHUKU CO CTAHAAPTHBIMU U CHCIATh BEIBOJ O KAYCCTBEC

MPOJIEJIaHHOM pabOTHI.

O6opynoBanue u MPUOOPHI:

1. HcTo4HMK MOCTOSITHHOTO TOKA

2. DNeKTpUYECKUH JABUraTeNb MOCTOSHHOTO TOKA MapajuleIbHOTO BO30YXKIEHUS

3. TIpuGopsr:

- Bombr™merp U - u3mepsieT HanpspKeHUE Ha BXOJIE CXeMbl,, 00o3HavaeTcs U (B);

- AwmnepmMmerp A4 - u3MepsieT CUILy TOKa, UYIIEero Ha JIBUrarenb, obo3Hayaercs I (A);
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- Ammepmerp A, - U3MEpSET CHITY TOKa, HAYIIETO 0 0OMOTKE BO30Y X AeHHs, 0003HavaeTcs I, (A);
- Taxomerp - u3MepseT 4YacToTy BpalieHus poropa Y12 (00./Bparmr.)

4. IlyckoBoii peoctat Rn - ucnionb3yercs A mycka JABUraTels

5. PerynupoBounsiii peoctat RB - ucnonb3yercs Ais peryJupoBaHus BEIUYMHBI TOKA BO30YKICHUS
B 0OMOTKE BO30YKICHUS

6. JleHTOUYHBI! TOPMO3

7. CoenuHUTENbHBIE TPOBOIA

8. T'mpm

SJIGKTpI/I‘IeCKaSI CXCMa NOAKITIOYCHUA SJICKTPUICCKOr0 ABUTaTCIIA MOCTOAHHOI'O TOKA MapajlJICJIIbHOI'O
B036y)K,I[eHI/ISI K CCTH ITOCTOAHHOI'O TOKa
C MOMOLIBIO IMYCKOBOTI'O pcocTara.

111, 11
Ap
Ry «._.)_

A a1 . &
ra — f ._O.‘i

Ja a
e ©
9

-
it Iy
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[Topsinok BbINOJIHEHNISI PA0OTHI:

TexHuyeckHe AaHHbIe deKTPHYECKHX NpHOopoB B Tadmmue Nel.

Tabnuua Nel
HaumcHoBanue Odosnauchne | Cucrema npudopa | Kaace rounoctu | INpeaea ussepenns | Liena acacuus
npHoopa Ha cxeMe
2. XapakTtepucTika xonocroro xona asuratens Isp = f (l,,) npH U,“M PesynbTaThl H3MeEpeHHii

3anucaHbl B Ta0. 2
Tabnuua No2

Is (A) 0,8 0,7 0,6 0,5 0,4
Nsp O6/muH
3. Paboune xapaktepuctikn Mgp = f (P2); Ny = f (P2); 1 = f (P2) npu Upoy 1

Iiwow = 0,7 - 0,8 A B pexime xonoctoro xoaa u pabounx pesxumax. CHATbI noKa3aHHs NpHOOPOB
v 3anucaHbl B onbIThl 1, 2, 3, 4 1 5 TaOdnnusr Ne3

Tabnuua Ne3
Ne H3mepeno Beiuncneno
onbiTa U | I L n, F M P, P, n
B A A M | O6amu | H Hwm Br BT %
1 0
2 2
3 4
4 6
5 8
4. TIlo MOJYYE€HHbIM JaHHbIM C NMOMOLUBIO NMPHBEACHHDBIX HHIKE (bOpMle BbIYHCJICHBI!
e Bpawarouii MOMEHT Ha Basty asuratens - Mgy

o

M,p = Myex=F- L (Hw), rne F - cina, npuknansisaemas k potopy B (H) , B naG. padore — ec
rpy30B, NOABELIHBAEMBIX K JIEHTOYHOMY TOPMO3Y;
L — paanyc OKpY>KHOCTH, OMHCbIBAEMOIT TOYKOIT npuaoskeHns cuibl F ( annHa nneva
«KOpPOMBICJa» B METPAX).

[Tone3Has MOWHOCTB Ha Bany auratens - Pi:
P, = M,, .2 (Br), rae My, - Bpawatoutiii moment asurarens (Hm)

8.55 N2 - yacrora (ckopocTs) BpaweHHs potopa (00/MiH)

Koadduunent nonesnoro aeiicteus asurarens - 1.

n = P2.100%
B
ITo noNy4eHHbIM AaHHBIM NOCTPOEeHBI XapakTepicTiika xonocroro xona Ny = f (Ig) u padoune
xapaxtepuctinkit Mgp = f (P2); M2 =f (P2); 1] =f (P2).
Cnenano cpasHeHue rpahHKOB MOCTPOEHHBIX XapaKTEPHCTHK €O cTaHaapTHbiMu. Ha ocHoBaHHH

CpaBHEHHs CAeaHbl BbIBOAbI O KQUECTBE CHATHS NapaMeTpoB LEMH H MPaBiIbHOCTH MPOBEACHIS
pac4eTos.
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JIABOPATOPHAS PABOTA Ne 11.
HccnenoBanue paboThI AJICKTPUUECKOTO TeHepaTopa

[TocTOsSTHHOTO TOKA HapaICIbHOTO BO30YKICHUSI.

[ens paboThI:

[Tomy4ynTh MpakTUYECKHE HABBIKA YTCHUS U COOPKH AJIEKTPHUECKONM CXEMBI DJIEKTPHUYECKOTO
reHeparopa IMOCTOSHHOTO TOKA MapaljIeIbHOTO BO30YKICHHS

3amycTuTh 3JACKTPUIECKUN TEHEPATOP MOCTOSHHOTO TOKA MapauIeIbHOTO BO30YKACHUS

C TMOMOIIIbIO ACHHXPOHHOT'O IBUTATENIs IEPEMEHHOT0 TOKA U MOAKIIOYUTH K HEMY 3JIEKTPUYECKYIO
Harpys3Ky.

CHSATB XapaKTEPUCTUKY XOJIOCTOTO TOKA IreHepaTopa.

CHATb BHEUIHIOIO U PETYIUPOBOYHYIO XapaKTEPUCTUKHU I'eHEPATOpa MPH Pa3IHUHbIX BKIIOUEHHUSIX
Harpy3KH.

CpaBHUTH MOJTYYCHHBIE XaPAKTEPUCTUKU CO CTAHIAPTHBIMU U CAENATh BHIBOJ O Ka4eCTBE
IIPOJICJIaHHOM pabOTHI.

O6opynoBaHue U IPUOOPHI:

e lcrouHuk nmuTaHus - TpexgasHas ceTh MEPEMEHHOTO TOKA

e Tpexda3Hblii aACHHXPOHHBIN IBUTATEbh C KOPOTKO3aMKHYTBIM POTOPOM

e  DJICKTPUYECKUN TeHEPATOP MOCTOSHHOIO TOKa MapaliebHOTO BO30YKIACHHUS
e Brikntouarenu:

e TpexmontocHbI aBTOMAT P; - mojakitouaeT k Tpex@a3zHoil ceTu mepeMeHHOr0 TOKa aCHHXPOHHBIH
JIBUTATEJIb C KOPOTKO3AMKHYTBIM POTOPOM

e  OJHOMOJIOCHBIN BBIKIIOYATENb P) - MOIKITIOYAET K SKOPHOM 0OMOTKE TeHepaTopa Harpy3Ky
(JTamMITBl HAaKAJTMBAHMS )

e  OJHOMOJIOCHBIN BBIKIIOYATENb P3 - MOAKITIOYAET K SKOPHOM 00MOTKEe 0OMOTKY BO30YKICHHS
IoJroca

e P, - pydHOU KOHTPOJUIEP, NPOU3BOIUT MOATAIMHOE MOJKIFOYEHNE ATIEKTPUUECKON HArPY3KHU K
reHeparopy

e PerynupoBouHsblii peoctat Ry - ncnonb3yeTcs s peryaupoBaHusi BEIMUMHBI TOKAa B 0OMOTKE
BO30YX/ICHHS TeHEpaTopa.
e (CoennHUTETbHBIEC MPOBOJA.

[Tpubopsr:

o da3omeTp cosg - TOKAa3bIBACT M3MEHEHHE KOY(P(HHUIIHMEHTAa MOIITHOCTA ACHHXPOHHOTO JIBUTATEJIS.
e BoubTMmeTp V - TOKa3bIBAET BEIMUMHY HANPSKEHMS], BOSHUKAIOUIETO HA BBIBOAAX SIKOPHOM
0OMOTKH reHepaTopa
e AmrmepMeTp A - MOKa3bIBaeT BEIMYNHY TOKA, BBIPAOATHIBAEMOTO TEHEPATOPOM
AwmniepmeTp A; - U3MepsSeT TOK 0OMOTKH BO30YKIEHUSI TeHepaTopa.
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DJeKTpuYecKas cxema MoAKIIOYSHHS HJIEKTPUYECKOr0 TeHepaTopa MOCTOSTHHOTO TOKa
napajieIbHOTO BO30YKIECHUS

B2

P1

— (LS /,m\
L\

[Topsnox BeIMONMHEHUS PAOOTHI:

1. O3HakoMuTCs ¢ 000pyJ0BaHHEM U TpHOOpaMu. 3anucaTh TEXHUUECKHE JaHHbIE
ANIEKTpUYEeCKUX MprOopoB B Tabauiry Nel.

2. CoOparb cXxeMy H NMOKa3aTh €€ MpenoaaBaTeso.

3. Buikmouarenem Py noaxknounts acunxponeiii aurarens k Tpexdastoii ceru. [pn atom P u P3
BBIK/IIOUYEHbI. TaK KakK BaJl pOTOpa aCHHXPOHHOIO ABHraTeNs ¢ MOMOLLUBIO My(Thl COEMHEH C BaJOM
SKOpS reHepaTopa, TO Mpii BpalleHHH sSKops reHeparopa B Hem Oyzer nasoantcs DJ1C caMOHMHAYKLIHH,
Bonbtmerp V Gyner nokassiBath sHauenne DJIC camounaykunu redeparopa Eg.
3navenne Eg3anucars B Tabnnuy Ne2, onsir 1.

4. AsromaruueckuMm Beikmouarenem P3 nopkmounts oomotky Bosoyskaenns LU L, reneparopa.

S. CHATb XapaKTepHCTHKY XOJI0CTOro Xoza reseparopa. [lns atoro perynanposounbiM peoctatom Re
H3MEHATb TOK B030y:kaeHus IB cornacho 3nauenuii Tabnuupt Ne 2 (onbitst 2,3,4,5). Iokazanns
npudopoB 3aHectH B Tabmuy Ne2.

Tabmmma Nel
Hanmenosanu |O003unauenne |Cucrema Kiacc [Ipenen Ilena neneHus
e mpubopa Ha cXxeme npubdopa TOYHOCTH U3MEPEHHUS
Tabmmima
No2
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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)

1. Buemnss xapakTepuctrka reaeparopa. [lokazanus mpuOOpoB Mpu OTKIFOYCHHOM Harpy3Ke U B
nojoxxenuu 1,2 ,3 kontposepa P4 .

Tabnuma Ne3
5 [lokasauus P2 BreikITIOUEH P2 Bxitouen
Pery npu6opos Onvim 1 Onvim 2 | Onvim 3 ‘ Onvim 4
Harpyska [Tonoxxenus konTposiepa P4
PO
BOYH OTKJKYCHA 1 2 3
ast UHaep (B)
xapa L (4)
KTEp I (4)
UCTH cosp
Ka

reHepaTopa npu OTKIIIOUEHHOW Harpy3ke (BbIKiItouatens Py
BBIKJIIOYCH; TTOTYYCHHbIE IJaHHBIE 3amucanbl B Ta0nuily Ne4 onbIT 1) U BKIIIOUEHHON Harpyske

(BBIKITFOUATEINH Py BKITIOUEH; TIOyYCHHBIC 3HAYCHHSI PUOOPOB 3armucanbl B Ta0miy Ne 4 ombIT 2, 3.
4).

Tabmmia Ned
UHOM Hazp (B) I 6 (A) I H (A)

Nel Harpyska BBIKJIHOYEHA
Ne2 monokenue 1
Ne3 nonoxenue 2
Ne4 nonoxenue 3

TTomoxeHnue
KOHTpOJIepa

3. Ilo momyyeHHBIM JaHHBIM ITOCTPOEHBI XapaKTEPUCTUKA X0I0CTOT0 X012 Erey =f(I5) ipu Iy = 0 mo
Tabnuie 2; BHemHss xapakrepuctuka Uyoy= f(I;) mo tabmuie Ne3; perynupoBodHas
xapakrepuctuka Iy =f(I) mpu Uyom = const mo Tabmume Ned.

4. Cpenatb cpaBHEHHE I'paMKOB TOCTPOESHHBIX XapaKTEPUCTHUK cO cTaHAapTHBIMU. Ha ocHOBaHUM
CPaBHEHHS CIEJIaH BBIBOJ O IPaBWIIBHOCTH CHATHUS IapaMETPOB LIEMH.

[IpakTuueckast padbora Ne 12
Be10op anexTpoasurarens 1y paboThl JIEKTPOIPUBOAA.

OOwue cBeneHus
DJEKTPONIPUBOIOM HA3bIBAETCS MIEKTPOMEXAHUIECKOE YCTPOUCTBO, OCYIIECTBIISIONICE

npeoOpa3oBaHUE AIEKTPUICCKON SHEPTHU B MEXaHHUECKYIO M 00€CIIeUnBArOIee YIIPABICHUE
MEXaHUYECKOM dHEprHel. IJICKTPONPHUBO/] IPUBOMT B ABMKEHHE PA3HOOOPA3HbBIC MAIIMHBI U
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MEXaHHU3MBI: HACOCHI, BEHTHIIATOPBI, KOMIIPECCOPHI, BO3YXOAYBHbBIC YCTAHOBKH, CTAHKH, TTOILEMHBIC
KpaHbl, IPOOHIIKH, 3aBUKKH, JICOCIKH U T.I.

[TpaBWIIBHBIN BBIOOP AJIEKTPOJBUTATEIS, B TIEPBYIO OUEPE/b €T0 KOHCTPYKTUBHOTO UCIIOJIHEHUS U
HOMHHAJILHOM MOIIIHOCTH, UMEET OOJIBIIIOE SKOHOMHUYECKOE 3HAYCHHUE, T.K. ONPEACISICT ero
MepBOHAYAIILHEIC 3aTPaThI (KAlTUTAIBHBIE BIOKCHHS) U CTOUMOCTD IKCILTYyaTAIMOHHBIX PACX0JI0B
AJIEKTPOIPUBO/IA.

B 3AZIAYY BbIBOPA BJIEKTPOJABUT'ATEJIA BXO/AT:
1. Bo10bop poja Toka U €ro HOMUHAIBHOTO HAIPSKCHUS

2. Bp100p HOMUHAIBHOM YaCTOTHI BPAIICHUS
3. BbI00Op KOHCTPYKTUBHOT'O UCIIOTHEHUS
4. OrnpeaeneHre HOMUHAJIBHONH MOIITHOCTH U BEIOOP COOTBETCTBYIOIIETO i JIBUTATENIS 110 KATaIOTy

B npon3BoICTBEHHBIX YCIOBUSAX MYHKTHI 1,2,3 darie Bcero yxe 3aganbl. OCHOBHBIMU (haKTOpaMH,
OIpeIeNIAIOIMMHU BbIOOP ABUraTEsl, ABISIOTCS MOLIHOCTb U XapakTep pabOTaroIIero oT 3J1.1BUraTes
pabodero MexaHu3Ma.

[TpumeHeHue aBUraTens:
A) HEIOCTaTOYHON MOUIHOCTH:
¢ CHMXaeT MPOU3BOAUTEILHOCTh PabOYei MaIInHbI

¢ Hapymaer ee HOpManbHYIO padboTy

% HpI/IBOI[I/IT K aBapusiaM U BbIXOAY ABUTATCIIA U3 CTPOS U3-3a IIEPETPEeBa €ro IPpU MEPErpy3Ke

B) 3aBbIlIeHHON MOIIHOCTH

X/

¢ IIpuBOIUT K NOBBILIECHUIO IOTEPH IIEKTPOIHEPTUH

s Cuamxenuto KIT/I u koa¢duipieHTa MOIHOCTH COS .
¢ YI0po’kaHHIO YCTaHOBJICHHOTO 000PYIOBAHUS

* VYBenuueHuro rabapuToB yCTaHOBKU

C) mpaBuIbHO BHIOpAHHBIN JBUTATENb:
« JlomkeH OBITh 3arpyKeH MOJIHOCTHIO

+ PaboTtarh He meperpeBasch

« OO6nagaTh MaKCUMAJIBHBIM MOMEHTOM, JIOCTATOYHBIM TSI IIPEOAOJICHUS BO3MOKHBIX
KPaTKOBPEMEHHBIX TIEPETPY30K

¢ meTh M30BITOYHBII TyCKOBO MOMEHT
% lMmerp 10CcTaTOYHO BBICOKYIO HOMUHAIBHYIO CKOPOCTh

CrnenyeT y4uThIBaTh, UTO MPH 33JaHHON MOLTHOCTH 3JI. IBUTaTells €ro pa3Mephl, Macca U
CTOMMOCTb CHMYKAIOTCS IIPY MOBBIIIEHUY HOMUHAJIBHOH ckopocTu. IToaTomy B mpornecce
MIPOEKTUPOBAHMS AJIEKTPOIPUBO/IA CIIEAYET OTAaBaTh MPEANOYTEHHE BHICOKOCKOPOCTHBIM JIBUTATEISAM
¢ yactoToi Bpamenus Boiiie 1000 06/muH. [pu aToM, ecnu paboune MexaHU3MBbI TPEOYIOT
MTOHM>KEHHBIX CKOPOCTEH MPH dKCILTyaTalluy, B IPUBOIe He00X0[uMa MeXaHu4ecKasi, TUApaBIndecKast
U T.J. nepenadun. Tak jxe ¢ TOUKU 3peHHs HaJe)KHOCTH U SKOHOMUYHOCTH B IIEPBYIO OUEPEND
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paccMaTpruBaACTCA BO3SMOXKXHOCTb IPUMCHCHUA ACUMHXPOHHBIX I[BI/IFaTe.HGI\/'I C KOPOTKO3aMKHYTBIM
POTOpPOM, Kak HauboJjee MPOCThIX B AKCIUTyaTalllH, UMEIOIUX MEHbIINe rabapuThl, Maccy U
CTOMMOCTD, a TaK K€ MOBBIIICHHbIC YHEPTETUYECKHE ITOKA3aTEIU M0 CPABHEHUIO C IPYTUMHU 3JIEKTPO-
JIBUTATEIISIMHU.

VY 3peKkTpoaABUTaTENE pa3anyar0T MOIHOCTH:

1. HomuHanbHYyI0 NpOAOIKUTENBHYIO — YKa3bIBAE€TCS HA IUTKE AJ1.ABUraTess. Ee ABUrarens MOXer

pa3BUBATh IPOU3BOJIBHO JIOJITOE BPEMs, HE MIEPErPEBasCh CBEPX HOPMBI, OTPAHUYEHHON
JOMYCTHMOM TeMIIepaTypOil 30N OOMOTOK JABHUTaTes. MomHocTh PHOM COOTBETCTBYET
paboTe 371.ABUTATENS TIPU TEMIIEPAType OKpYyKaromen cpeabl paBHOM 40°.

2.  KpaTkoBpeMEeHHYIO NEPErpy304HYI0 — 3Ty MOLUIHOCTb 3JI.JBUTaTENb MOKET Pa3BUBAaTh IIPU

oTpeeNIeHHOM MpoaoikuTenbHoCTH BKItoueHus ([1B) He HarpeBasich CBbIIIE TOMYCTUMBIX AJIS
€ro u30JiALMU Temmnepatyp. Ha mmTke Takux qBuraresneil yka3plBaeTcs KpaTKOBpEMEHHAs
MOIIHOCTh U BpPeMsl, B TEUEHUU KOTOPOr0 OHA JAOIMYCTUMA.

Pexumbl pabOThI 2JIEKTPUUECKUX JBUTaTENeH

PesxuM paboThI 3I1. IBUTATENSI OMPEACIISETCS XapaKTepOM U3MEHEHHS Harpy3Ku padodyero MexaHn3ma.
XapakTep U3MEHEHUS Harpy3KU OMpe/eIIeTcss Harpy30uHoi nuarpammoit mexanusma. [lo ueit
OTIpEIENIACTCS 3aBUCUMOCTh U3MEHEHUSI MOMEHTA Harpy3KH MEXaHHW3Ma OT BPEMEHH B TCUCHUH
KOTOPOT0 3TO U3MEHEHHE MPOUCXOIUT. Tak Kak MEXaHU3MbI MOTYT pa00TaTh B PA3IUYHBIX peKUMaX
( HampuMep BEHTHIISTOP paboTaeT [UIMTENbHOE BpEMs HE MEHSISI CBOCH HArpy3KH; IObEMHBIH
MEXaHHU3M MOXET MOJHUMATh TPY3bl PA3JIMYHOTO BECa . OCTAHABIUBASCH IIPU STOM B ONPE/ICIICHHBIC
MOMEHTBI H T.J.), TO ¥ JIBUTATENIN . OT KOTOPBIX OHHU PaboTaroT. Tak ke MOTYT UMETh pa3InyHbIe
Harpy3Ky Ha CBOEM Baiy.

[Tpu Bcem MHOTO00Opa3uu pabOT BBLACISIOT TPH PEKUMA PaOOTHI 3 3J1. IBUTATEIIS:

1. JlnutenbHbIi ( MPOAOKUTENBHBIN) — 0003HAYaeTCs Ha mUTKe S 1

2. KparkoBpemeHHBIN — S2
3. ITIoBTOpHO — KpPaTKOBPEMEHHBIH - S3

JIIUTENBbHBIN PEKUM — IIPH HEM TEMIIEpaTypa 3J1. ABUTaTels JOCTUTAeT YCTAHOBUBILIErOCs 3HAYCHUS,
IIPY KOTOPOM BCS TEIJI0TA, BBIACIIAIONIAACS B IBUTATENE, OTAACTCS B OKPYXKAIOLLYIO Cpeay U
HACTYIAET TEIJIOBOE PABHOBECHE.

B sTOM pexxrmMe paboTaroT HacOChl, BEHTUIISTOPBI, KOMIIPECCOPHI, BO3AYXOAYBKH, OypOBBIE CTaHKH,
JPOOUIIKH, MEJIbHMIIBI, CENTapaophl.
Pa3nuyaroT AIuTenbHBINM PEXKUM C IOCTOSHHOU U NIEPECHHOU HAarpy3KaMH.
Harpy3ouHnble tuarpammel 1Sl JUIMTEIIBHOTO PEXUMA.

[TocrosiHHas Harpy3ka [TepemenHast Harpy3ka

A A

P P

v
v
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Ha mutke 31.1BUTaTens, mpeJHa3HaYeHHOTO IS IPOAOIKUTEIHHOTO PEKUMa pabOThl, HOMUHAIBHBII
pexuM 0003HaYaeTCs COKpalieHHbIM ciioBoM " Jlmut. " wim S1.

KpaTkoBpeMeHHBII peKUM — ABUTaTeNlb pab0TaeT OrpaHMYCHHOE BpeMs tp, B TEYEHHH KOTOPOTO €T0
TeMIIepaTypa He JOCTUTaeT YCTaHOBHUBILErocs 3HaueHus. [lay3bl to B paboTe BENMKH U 3J1. TBUTATEINb
YCIIEBAET IOJIHOCTHIO OXJIQJUTHCHL.

B sToM pexxnme paboTaeT orpaHU4eHHOE YHUCIIO MEXAaHH3MOB, TIOATOMY CEpUITHO OHU HE
BBIITyCKAIOTCA. VX IeNnaroT cnennanbHo ISl ONPEJEeNICHHBIX YCTAHOBOK (HAIIpUMeEp — MEXaHHU3M
BBIJIBUKHBIX (hap,

3aJIBHKKH TPYOOIIPOBOJIOB U T.JI.

Harpys3odHasda ayarpamMma JJis1 KpaTKOBPEMCHHOI'O PCKUMaA

v

tl t0 t2

Ha mutke Takoro ai1. ABUrartens yka3blBaeTcsi BpeMsi padoThl TPM HOMUHAIBHON MolHOCTH: 15,
30. 60. 90 MunyT M cumBOI S2.

[ToBTOpPHO — KPaKTOBPEMEHHBIN PEKUM — IIPU HEM PETYJISIPHO YEPEAYIOTCS KPaTKOBPEMEHHbIE
nepuobl paboThI tp ¢ KPaTKOBPEMEHHBIMHU IeproamMu nays3 to. [Ipudem B meproJ Harpy3ku
TeMmIeparypa ABUraTessl He JOCTUraeT yCTaHOBUBIIETOCS 3HAYEHUs, a B IEpUO/]I May3bl (OTKIFOUEHUS)
OHa HE YCIIEBAET OMYCTUTHCS 10 YPOBHS TEMIIEPATYPhl OKPYKAIOILIEH Cpebl.

B sTOM pexxrmMe paboTaroT 31eKTPOIPUBOIBI MOABEMHBIX KPAHOB, JIEOEI0K, TPECCOB U T.1.

HarpysoydHasa ayarpaMma Jisd HIOBTOPHO - KPATKOBPEMCHHOTI'O PEKHUMa

v

t1 t2 3 t0 tl 2 3
- _/
hd
p
— _
——
try

Baxxneiiiield xapakTepUCTUKON TOBTOPHO - KPATKOBPEMEHHOTO PEKHUMA ABJISIETCSI OTHOCUTEIbHAS
MPOAOJKUTENIBHOCTH BKItoueHust [1B%
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I[IB% =tp - 100% = tp - 100%
tp+t0 toy

tp — Bpemsi paboThI

t0 — IPOJOKUTETHLHOCTD MaYy3bl

{1 — IPOAOJDKUTCIIBHOCTD HUKIA

[TpoaomKUTENsHOCTD MOBTOPHO - KPATKOBPEMEHHOTO PEXUMa HE I0JKHA MpUBbIIIATh 10 MUHYT.
B npoTtrBHOM citydae pekuM paboThl CYMTACTCS JUTUTEIBHBIM. JJ1. IBUTATEIN 3TOTO PEKUMA
CHEIHaIbHO BBITYCKAIOTCS MPOMBIIUIEHHOCThIO. Ha mutke nBuratens B rpade “pexxum paboThI
VkaszbiBaercs [1B% u cumBon S3.

3nauenus [1B crangaptuzupoBansl v coctaBisitoT 15, 25, 40, 60 u 100%.

I1B = 100% cooTBeTCTBYET NOJ0JKUTENBHOMY pekuMy. Uem Boitne [1B%, Tem MeHblIe ay3bl B
pabore.

JItst Kaxa0ro U3 ATUX PEKUMOB YCJIOBUS HArpeBa M OXJIAKICHUS 3J1.IBUTATENICH Pa3InvHBbI.

HarpeB SJICKTPUYCCKUX MAllNH

Bo Bpemst pa0oThI B 9I1. ABUraTeNe BOSHUKAIOT OTEpH dHEpruu. KoToprle npeBpammaroTcs B TEIUIOTY
Y HarpeBaroT OOMOTKHU U Jpyrue yactu Asuratens. Haubonee uyBCTBUTENbHA K HATPEBY M30JISALIMS
00MOTOK. CpOK CITy>KObI H30JIAIMN TIPAKTUYECKN ONPEAEIIET CPOK CIIYKOBI 3J1. IBUTATEIS.
KparkoBpeMeHHbIE 1 HE MAKCUMAaJIbHO BBICOKHE MEPErpeBbl HE MPUBOJAT K BBIXOY U3 CTPOS
DNEeKTpUUECKON MalllMHbl, HO 3HAUUTEIBHO COKpALIAlOT CPOK ee ciaykObl. Tak npu Harpyske 1,25
Puom
CPOK CITy»ObI COKpAaIIaeTcs 10 MOJIyTOpa MECSIIEB, a MPH Harpy3ke 1,5 OT HOMUHABHONW MPOUCXOAUT
BBIXO/JI IBUTATENs U3 CTPOSI Yyepe3 TpU vaca paboThl.

MouHOCTb BBIOPaHHOTO 3J1. JBUTATENs JI0JKHA UMETh TaKO€ 3HaYEHHUE, YTOOBI €ro U301 He
neperpeBaiach pu HanboJee TSHKENbIX YCIOBUAX paOoThI IPUBOJA.

ITo HarpeBOCTOMKOCTH U3OJISIIMOHHBIE MaTepraibl oapasaenstorcs Ha kiaacesl o 'OCT 8865 — 95.
OH ycTaHaBIMBaeT MaKCUMaJbHbIE JOMYCTUMBIE TEMIIEPATyphl HArpeBa i KaxJI0ro Kiacca
W3OJISILHH.

Kitace HarpeBo- | Jonycrumas

CTOMKOCTH TEMIIEpATypa
X/6 TkaHb, Oymara, IIejiK, MPOIUTAHHbIE KUIKUM
A 105 U30JIALMOHHBIM MaTEPUAIOM
E 120 CHHTETHYECKHE OPraHN4ECKHE IIJIEHKU U JIp.
Martepuansl u3 acbecra, CTEKJIOBOJIOKHA, CIIIOJIbI, COJIEpIKalLIIe
B 130 CBSI3YIOIIME BEIIECTBA
CTeKII0BOJIOKHO, CITI0/Ia, aCOECT B COUETaHUH C
F 155 MPONUTHIBAKOILUMU

N CBASYIOINMMU CUHTCTHUCCKMMHU MaTCpraiaMin

CTeKI0BOJIOKHO, CI0a, aCOECT B COYETAHUH C
H 180 MIPOIUTHIBAKOIIUMU
KPEMHUNOPraHUYECKUMHU COCTaBAMU

Cnrona, kepamudeckue marepuaibl. CTEKI10, KBapII.
C >180 ITpumeHsieMble C HEOPraHUYECKUMH CBSI3YIOIMMHU COCTaBaMU
nu 6€3 CBA3YIOIINX COCTAaBOB

VYkazaHnHble pabodrie TeMIepaTypbl YCTAHOBIICHBI, ICXOS U3 CPOKa CITY»)ObI A1.aBurarens 10 — 15 ner
IIPY HOMUHAJIBHOW Harpyske.
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Jliis yaeta pasHOOOpa3HbIX YCIOBHI paOOTHI AJI.JBUTATENS U MPABUIHLHOTO OTIPEIEICHUS €ro
MOIIIHOCTH CTPOST HArpy304HbIE IUAarpaMMbl, B KOTOPBIX ONpPEAEseTCs 3aBUCUMOCTD:
» Bpainaromiero MoMeHTa oT BpeMeHH MBp = f (t)

» MourHocTr Ha BaJly OT BpeMeHu P = f (t)

» DJCKTPHUYECKOTo TOKa OT BpeMeHu [=f (t)

Ha npaxTike 0ObIYHO MOJB3YIOTCS JUarpaMMOil MOMEHTOB.
PACYETHO — TPAOUYECKAS PABOTA

«Pacuet MoIIHOCTH U BBIOOD ABHUraTes A pabodero MexaHu3Ma, paboTaroLIero ¢ NepeMEHHON
HArpy3Koum»

PACYET JJIA JIBUT'ATEJIA [IPOAOJDKUTEJIBHOLI' O PEJKHMA
1. Omnpenenenne HOMUHAIBHONW MOIHOCTH ITPOU3BOJUTCS 110 METOY DKBUBAJIEHTHOTO MOMEHTA!

M3:\/ Mlil_‘FMzztz_‘l'...-‘rMﬂztﬂ (HM) 1
L+t + ...+t

rae t; - Bpems pabOThI MPU MOCTOSTHHOM MOMEHTE Harpy3ku M
t, - Bpems pabOTHI P MMOCTOSTHHOM MOMEHTE Harpy3ku My u T.1.

[To ycnoButo 3aauu CTpOUTCS HArpy304yHas 1uarpaMma u o ¢opmyse 1 npousBoaurcs pacuet M,

M3

M1

M4

EM2
| R {3

1 L

[
»

2. OHp@,Z[CJ'ICHI/IC MOIIIHOCTH, COOTBGTCTBy}OH_ICﬁ 9KBUBAJICHTHOMY MOMCHTY:

P,= Mg'_n (KBT) 2
9550

rZIeé N —4acToTa BpalleHHus paboueil MauHbl, 00/MUH

3. Tlo kartanory BeIOMpaETCs ABUTATENh C HOMUHABHON MOIIIHOCTBIO

PHOM 2 P3 u Nyoy ~ N 3
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4. BoIOpaHHBI 1BUTATENb BEIOMPAETCS MIPOBEPSIETCS HA MEPErPy30YHYI0 CIIOCOOHOCTH H IO
IIyCKOBOMY MOMEHTY:

a) Ilpu npoBepke Ha MEPErPy304YHYIO CIIOCOOHOCTH JIOJDKHO BBIMIOJIHSATHCS YCIOBHUE:
4

MCT max = 0:85 MKp

M, - KpuTHYecKHil (MAKCHUMaJIbHBII) MOMEHT JIBUTATEIS
0,85 — k03 pPuIHEHT, YIUTHIBAIOIINN BO3MOKHOE CHIDKEHUE HATIPSKCHHS

MKp = km Miou 5

( B KaTayore CEpUNUHO BBIITYCKAEMBIX POMBILIUIEHHOCTHIO IBUraTeNIeH

yalie BCEro JacTcs Kak Kn=Meo )
M HOM

kn, - meperpy3odHasi CHocCOOHOCTh WJIM KPAaTHOCTh MAaKCUMaJIbHOTO MOMEHTA
M,on - HOMHUHAJIBbHBIM MOMEHT JBUTATENS

MHOM = MHOM (HM) 6

IlHOM

P.onm - HOMUHAJILHASI MOITHOCTE JBUTATEIIS
Nyoy - HOMUHAIBHAS YaCTOTA BPAIICHUS JIBUTATENs

b) IIpH MPOBEPKE MO TYCKOBOMY MOMCHTY HOJI’KHO BBIITOJHATLCA YCJIOBHUC :

Mnycx >M CT IyCK 7

e Mcrnyex - yCKOBOHM CTATUYECKUI MOMEHT I10 Harpy304HOM auarpamme ( camMbli TEpBbIHA
o cuery - M; )
Miycx - TyCKOBOM MOMEHT JIBUTaTENs

Mnycx = kn Miou 8

riae K, - KpaTHOCTB IyCKOBOr0o MOMEHTa ( OepeTcs U3 KaTanora, 4auie BCero AaeTcd Kak  Mpyex
MHOM

5. Ecnm nBuratenp He yIOBJIETBOPSIET YCIOBUSAM IyCKa UITU MEPErpy3KHU, TO CIIEyeT BHIOpATh

JABHUIaTCIIb Ombkaiieii 0oJbIIeH MOIIMHOCTHU U IJIsI TOBTOPUTH PACUCT.

[MTPUMEP 1

Pacuera MomHOCTH ¥ BEIOOpA ABUTATEIS SISl TIPOJOJKUTEIHFHOTO PEKUMA PaOOTHI.
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OmnpenenuTs MOITHOCTH U BEIOPATH MO KAaTaJIOTy aCHHXPOHHBIM JBUTATENb C KOPOTKO3aMKHYTHIM
POTOPOM ISl IPUBOAA TIPON3BOICTBEHHOTO MeXaHu3Ma. [10 TaHHBIM IOCTPOUTH HArpy304HYIO
muarpammy. Yacrora Bpamenus n = 1450 o6/MuH.

M] =120 Hm M2= 60 Hm M3 =80 Hm M4= 170 Hm
t;=60 ¢ t, =120 ¢ t3 =120 ¢ t4=120c¢

Pemienue:
CtpouM Harpy304HyI0 AHarpamMmy

M 4
(Hwm)
180 |

M4

150 — Ml
120 M3

90

60 —+
30

60 120 120 120 t(c)

2. Haxomum Mo =V M/’t; + Mb’t, + ... + M;’t, =
7t1 +to+ ...+t

=\ 120 60 + 60> 120 +80%* 120 +170>- 120= 110 (H ™)
60 +120+120 + 120

3. Haxogum

P,= M, -n = 1101450 =16,7 (xB1)
9550 9550

4. BeiOupaem o xatanory apuratensb cepun 4A . [Ipu BeiOOpe oOpaTuTh BHUMaHUE Ha YaCTOTY
BPAIICHUS 1. ABUTATEIS Nyoy 15 OHA JOKHA TPUOITU3UTENHLHO COBMAAATH C YaCTOTON BpaIlleHUs
pabouero MEXaHU3Ma Nyuoy pac. vex . LCIH  Nyoy iz HAMHOTO MPEBBIAET Nyoy pas. wex s

TO B TIPUBOJIC HEOOXOIMMO YCTaHABIMBATH PEIYKTOP.
TexHUUeCKUe JaHHBIC 3J1. IBUTATEA
Tun 4A160M4Y3; Pu=18,5kBt; nHOoM = 1465 06/MmuH; mHOM = 89,5%; cose =0,88;
km=Mkp =2,3; ko =Mnyck = 1,4.
Muom Muom

5. TlpoBepsieM BHIOpaHHBIN JBUTATEh Ha MEPETPY30UHYIO CIIOCOOHOCTH
6
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A) ompenensieM HOMUHATBHBIA MOMEHT JABUTATENS IO GopMyTe
Mo = 9550 - Pyou = 9550 - 18.5 =120,6 (Hm)
Nyom 1465

b) onpenensiem kpuTHdeckuii ( MAKCUMAIBHBIN ) MOMEHT JBUTATENS 110 (hOpMYyJIe

Mip =K Muon = 2,3 -120.6 =277,4 (Hm)

ITo popmyne | 4 Mermax < 0,85 My, = 0.85 - 277,4 = 235,8 (Hm)

Bri6upaem no Harpy3ouHoil 1uarpaMmMe MakCUMalbHbIA CTATUYECKUA MOMEHT
Mt max = 170 (Hwm)

Ycnosue o popmysie 4 | BBIOJHSETCS

170 <235,8 (HM) — mo neperpy304HOi CrIOCOOHOCTH BBIOPAHHBIHN 3J1. JBUTATEINb MOIXOUT JJIS
JTAHHOM pabOThI

6. IlpoBepsieM BRIOpaHHBIN ABUTATEIb 110 ITyCKOBOMY MOMEHTY

MHyCK = kn MHOM = 1,4 : 120,6 = 168, 8 (HM)

HYCKOBOﬁ CTaTUYECKUHA MOMEHT OIpCaAciIsIEM I10 HOCTpOCHHOfI JuarpamMme
M cr nyex = M1 = 120 (Hwm)

[To ycnoBusm ¢Gopmybl 7
MHyCK >M CT IYCK

168.8 > 120 ycnoBue BBINOJIHSAETCS — BHIOPAHHBIN JBUTATENb PU €r0 YCTAHOBKE C IAHHBIM
IIPOU3BOJICTBEHHBIM MEXAHU3MOM 3aIyCTHTCS.

PACYET JUIA JIBUT'ATEJIA [IOBTOPHO — KPATKOBPEMEHHOI'O PEKHUMA.

1. Onpenenenne Mo u P> npoussoaures o gopmynam | (1 | 2

ITpu sToM M> onpezienseTcs TOIbKO 3a BpeMsl paOoThI 3J1. ABUTaTeNs, 0€3 yueTa BpeMEHU OCTaHOBOK.

2. Omnpenenenne GaKTUUECKOH BETMYMHBI IPOJOJKUTEILHOCTH BKIKOUEHHUS 1. JIBUTATENIs:
I[IBd% =tp - 100% = tp - 100% 9
tp+t0 t

T.K. [IB} wyame Bcero ornuuaercs ot [1B crangapTHo#, To P2 mepecunThiBaloT Ha OJInMKalIIyIo

CTaHJIaPTHYIO POJOKUTEIBLHOCTD BKIIFOUEHUS 0 (hopMylie

P> cr = P> V [IB
[MBcrang | 10

[IBcrang : 15; 25; 40; 60; 100%

3. Tlo kaTtanory BeIOMpAIOT JBUTATENH C HOMUHAILHON MOIIHOCTRIO PHOM mipu [1BcTana Tak, 4ToOb1
PHoMm > P3 ctann mpu  nyoy =n 10 Gopmyie 3
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3. BriOpaHHBII ABUraTENb MPOBEPSIOT HA MEPErPY30UHYIO CIIOCOOHOCTD U O ITYCKOBOMY MOMEHTY

TaK K€ KaK U IPH JTTUTEIHLHOM PexXUME.
Ecmu TIB > 60% , To aBUTaTeNb BHIOUPAIOT KaK IS JUTUTEIILHOTO PeXUMa
Ecau I1B < 10% , xak 1151 KpaTKOBPEMEHHOTO PexXUMa.

I[TPUMEP 2
Pacuera MomHOCTH M BEIOOpA ABUraTENs JUIsl IOBTOPHO - KPATKOBPEMEHHOIO PEXUMA PAOOTHI

OHpeI[eJ'II/ITB MOIIIHOCTHb U BBI6paTB I10 KaTajiory aCHHXpOHHBIﬁ JABUTATCJIb C KOPOTKO3aAMKHYTBIM
POTOPOM 1JIsl TIPUBOJIA MPOU3BOCTBEHHOTO MEXaHH3Ma, PabOTaIOIIEro B TOBTOPHO —
KPaTKOBPEMEHHOM PEXUME, KOTOPBIH 3a/1aH HAarpy304HOM quarpamMmoit. I1o qaHHBIM TOCTPOUTH
Harpy304YHyI0 IuarpaMmy. /[Buratens JOJDKEH pa3BUBaTh 4acTOTy BpameHus n = 700 o6/MuH.
M;=100HMm M,=70Hwm M;=0Hm My;=60HM Ms5=40HM M¢=0HwMm

t;=10c¢c t, =30 ¢ t3 =30c t2=20c¢ ts=10c te =30 ¢

A M(Hwm)

M2 M3 M4 MS M6 Ml

100 o
80

40 i

20 N

v

10 30 30 20 10 30 t(c)

Pemenne:
1. OmnpenenseM >KBUBaJIEHTHBI MOMEHT 3a pabouee Bpemsi:

M»h :\/ MlﬁL_F Mgztzi‘i‘ +antn =
o+t t+ o+t

=\ 100*- 10 + 70> 30 + 60”- 20 +40°-10 = 63,2(Hwm)
60 + 120 +120 + 120

2. Haxogum MOITHOCTh, COOTBETCTBYIONIYIO M» 3a pabouee Bpems:

P,= M,-n = 63,2700 =4,63 (xBt)
9550 9950

3. OrtHocuTeIbHas MpOAOJDKUTCIIbHOCTDL BKIIFOUCHUS ABUTATCIIA:

[IB% =tp-100% =1tp - 100% = ti+b+t+ts = 10430420410 - 100% = 54%
tp+t0 tig t+o+t+Ht+ts +tg 104+30+30+20+10+430




4. TlepecunThiBacM 3KBUBAJICHTHYIO MOIITHOCTh Ha Onmxkainyto crannaptayio [1Be = 60%:

P,= P,V [IBy =4,63 V54 =4.4 (xBr)
TIB., 60

5. Tlo manHbIM KaTayiora Beioupaem 31. neurarenb Ha [IB =60% ¢ Pyoy > P, U nyoy =n

4AC 112M4Y3  Pua =35 kBt; nHOM =695 00/MuH; mHOM = 78 %; cos¢ = 0,64;
km=Mkp=2; kno=Mnyck = 1,8.
Muom Muom
6. IIpoBepsieM BHIOpAHHBIM JBUTATEIb HA IEPETPY30UHYIO CITIOCOOHOCTH
A) ompejenseM HOMUHAIBHBIA MOMEHT JBHIaTeNs 1o Gopmyne | g
Mion = 9550 - Pyow = 9550 -5 =68,7 (Hm)
Nyom 695

b) onpenensiem kpuTH4eCKnii ( MAKCUMAJIbHBIN ) MOMEHT JBUTATEIS IO opMyIIe

M=Kk Mo = 2 - 68,7 = 137,4 (Hm)

ITo popmyne | 4 | Mermax < 0,85 My, =0.85 - 137,7 =117 (Hm)

Br16upaem no Harpy3o4HoO# [uarpaMme MakKCUMalbHbIA CTATUYECKUN MOMEHT

Mer max = 100 (Hm)

Ycnosue no popmyie 4 | BBIMONHAETCS

100 <117 (Hm) — o meperpy304Hoi crtocOOHOCTH BHIOPAHHBIN 3J1. IBUTATETh MOJAXOAUT VIS JTAHHOU

paboThI

7. IlpoBepsieM BbIOpaHHBIN JBUraTENb O MYCKOBOMY MOMEHTY

Mnycx = kn MHOM = 1,8 : 68,7 = 123,7 (HM)

IlyckoBOM CTaTH4ECKNI MOMEHT ONPEIEEM IO IOCTPOCHHON JuarpaMme
M crnyex =M1 =100 (Hm)

ITo ycnoBusiM popmyiisl 7
MHyCK > M CT IyCK

123,7 > 100 ycnoBue BBIIOIHAECTCS — BEIOPAHHBIN ABUraTeNb MPU €r0 YCTAHOBKE C JaHHBIM
MIPOU3BOJICTBEHHBIM MEXAHU3MOM 3aITyCTHTCSL.

JIABOPATOPHASA PABOTA Ne 13
JIMCTaHIIMOHHOE YIPABJIEHUE ACUHXPOHHOT'O JABUTATENS ITPU ITOMOIIY MarHUTHOTO ITyCKATes

[ens paboTsr:
HOJ’Iy‘II/ITI) MPAKTUYCCKUEC HABBIKU YTCHUSA U C60pKI/I 3HeKTpPILIeCKOI>'I CXEMBI ITOAKJITHOYCHUA
MarHMTHOTO TyCKaTeNs IJIsl AUCTAHIIMOHHOTO YIIPABJICHHS ACHHXPOHHBIM AJIEKTPUIECKUM
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JIBUTATEJIEM.

3anmyCcTUTh 2JIEKTPUUECKUN JBUTATENb C IOMOIIBI0O MArHUTHOT'O IyCKATE.
IIpoBecTu peBepcupoBaHUE ABUTATENS C IOMOIIBIO MATHUTHOI'O IyCKATES.
VcnpiTaTh aCHHXPOHHBIN JBUTATENb IPU pabOTE OT ABYX (a3 HCTOUHUKA HAMIPSDKEHHUS, TIPH
OJIHOBPEMEHHOM Ha)KaTUH KHOIOK Iyckatens «Bnepen» n «Hazany»
TeopeTtnueckue cBEICHUS:

CMoTpeTh MeToIruecKoe mocodue "DaeKTpuuecKuit mpuBos

O6opynoBaHue U MPUOOPHI:

HcTounuk nepeMeHHOro Tpex¢a3zHoro Toka

Tpexa3ublii aCHHXPOHHBII TBUTATENb

JlaGopaTOpHBIi CTEH]T C MArHUTHBIM ITyCKaTeNIeM M KHOTIOYHBIM BBIKITIOUATEIeM
OpnnonosntocHbI BeikitouaTens P2 [Ipubopsr:

- Boasr™merp U - u3mepsieT HanpspKeHHE Ha BXOJe cxeMbl, o0o3Havyaetcst U (B);

BHGKTpI/I‘leCKaﬂ CXEMa IMOAKIKYCHHUA K TpeX(ba3H0fI CCTHU IICPEMCHHOI'O TOKa ACUHXPOHHOT'O
ABUTATEIIA ITPU IMTOMOIIN MAarHUTHOT'O ITYCKaTEeJIA

| lens ynpasnenusn

KH\\\—\KB\ \

Cunoeas yens

el 2]l LAl
/B

C,9C

3



IMopsiaok BeIMOJIHEHHS PAGOTHI:
1. O3nakoMuTCs ¢ 00OPY/IOBAHHCM W TPHOOpaMHU. 3amucaTh TCXHHYCCKHEC JIAHHBIC YICKTPHUCCKHX
npubopoB B Tabauuy Nel.

Tabauua Nel

Ha CXxeMme

HaumeHoBanue Ob6o3nauchue | Cuctema npubopa | Knace Tounoct | [Mpeaen uamepeHus
npubopa

IlcHa nenacHus

2. Cobpatb cxeMy H MMOKa3aTh €€ NMpenoaaBaTeIio.
3. 3amkHyTh pyOnmbHUK P2

Tabauua Ne2
nyukT | Mauumysms Pe3ynbrat MaHUTTYISITIMA OTtreT
Haxartb kHonky «Bnepea» Bpauienne Bana aBuratens no 4acoBoii crpenke
4 Bpaienne pana nsuratens npoTHR HacOBOI CTPENKH
OcraHoBka Basia ABMIaTCs
Haxatb kHonky «Crtom» Bpauienue Bana Aurates no 4acoBoii cTpeike
5 Bpauenne Bana BHraTens npoTHB 4acoBOii CTPENKH
OcraHoska Basia ABHIaTc.is
Haxars kHonky «llazan» Bpautenne Bana asurarens no 4acosoii CTpeske
6 Bpaiienne Bana aBiratens npoTHR YacoBOIi CTPENKH
OcranoBka Basia ABHIATCS
7 Hpu paGo'ra]omeM aBuraresne DNCKTPOABHIATCIb OCTAHOBHTHLCS
Pa3’0OMKHYTb BbIKJIIOUaTE b P> DnexkTpoasuratent GyaeT MpoaomKaTh paboTaTh
8 Haxarb kHonky «Cron» DNEKTPOBUIATENb OCTAHOBHTHCS
DnekTpoasuratens OyaeT npoaomkarh paboTaTh
IIpu pazomMKHYyTOM OnexTpoasurarens 3apadoraeT
9 BbIKOuartene P> Haxkarb Ha —
Kuonky «Biiepe» wim «Hazany | 27€KTPOBHTaTEs He sapaGotact
10 OJ.IH()BpCMCHHO HAKATh KHOMKH | DneKTpoasuratens 3apaboTtaet
«Buepeu» u «Hazau» DICKTPOABHIATEb HE 3apadoTacT

OTBeTHTH HA BONPOCHI:
1. Kak na3biBaiorcs AeiCTBHS, 1IPOBOAMMbIE € MIEKTPOABHIATENIEM B IIyHKTax 4 u 6.
2. B nynkrax 7 1 9 B 91eKTpHYECKOit cXeMe BKIIOUCHHS aCHHXPOHHOTO JIBUTATEIs Pa30MKHYT
OJTHOMOIOCHBIH BhIKITIOUaTeb Py  Kakyio pasuuity B paboTe 31CKTPOIBHraTeIs BbI 3aMCTHIIH?
[Touemy 310 NMponcxoauT?
3. OObsacuuTE NPHYMILY TOIO OTBETA, YTO Bbl 3auucaiy B iynkre 10.

JIABOPATOPHAS PABOTA Nel4

HccnenoBanue noixynpoBOAHUKOBOTO JUOA

HCHB pa6OTLII O3HAaKOMMUTECA C pa60T01>'1, OCHOBHBIMH XapPaKTCPHUCTUKAMHU U

MNPUMCHCHUCM ITOJYIIPOBOAHHUKOBBIX JTHUOJO0B - BBIIPAMUTCIIBHOTO U014,

muona lllorTku, crabumuTpoHa.
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[TopsioK BBITOTHEHUS PAOOTHI:

1. M3y4nTh TEOpeTHUYECKHE OCHOBBI IO MaTepualaM JICKIUH WM TEPEeYHI0 pPEeKOMEHIOBAHHOMN
MpenoaaBaTesieM JUTEPaTypPhI.

2. Y6eauthes, 4TO OOIIUI BBIKIIOYATEIb MOAYJIEH CTEHIa HaXOAATCs B monokeHuu «BBIKJDy.

3. ITo yka3aHWIO MpernojaBarelis, BHIOPaTh MOIYJIM CTE€HJA JJIS BBIMOJHEHHS TEKYIIEro 3aJaHusl.
[ToaroToBUTH COEAMHUTENBHBIE TPOBO/IA (TIEPEMBIYKH ), BXOSIIINE B KOMIUIEKT OCTaBKU CTEH/IA.

6. CoeqMHNTh MOIYJIHM CTEHAA COIJacHO MPUHIMITHAIBHON OSJIEKTPUYECKOM CXEME WM CXEMe
COETUHEHUH.

/. IIpoBecTH SKCIIEPUMEHT.

8. BBIKIIIOUNTH IUTAHKWE CTEH/IA.

9. CocTaBuTh OTYET 110 JabopaTopHOii pabore.

[Topsaok npoBeneHus dkcepuMenTa: MccnenoBanue
BBITIPSMUTEIBLHOTO AMO/IA
1. CobpaTth cxemy i HCCIEAOBAaHUS BBIIPAMUTENbHOTO auona VD1 Ha MOCTOSHHOM TOKe

(puc.1).
PV1
(v)
o/
VD1

E1 [ R1

QO €—» O+
>

Puc. 1 UccnenoBanue noaynpoBOJHUKOBBIX JUOIOB.

Jlst u3MepeHus: aHOTHOTO TOKa UCIONIb30BaTh aMmmnepMeTp 010ka «3MepuTenbHbie MpuOoph»,

JUISl U3MEPEHHST aHOJHOTO HANpPSKEHHS - BOJIBTMETP. B KauecTBe MCTOYHMKA MHUTAaHUS MPUMEHHUTH

peryaupyeMblii MCTOYHHK TuTaHus «-12B...0...12B» O6mnoka «Wcrounuk nuranus». [IpeacraButh

cXeMmy JJIs MpoBepKHu Mpenojasarento. B kauectse R1 ucnonszoBath conporusienune 100 Om Giioka
«/Ino1bl1, pe3UCTOPBI, KOHJIEHCATOPHI».

2. BxmrouuTh 3neKTponuTaHue Mopaysed creHaa. CHATh  BOJIBTAMIIEPHYK) XapAaKTEPUCTHUKY

BBITIPSIMUATEIHHOTO oAa VD1 Ha MOCTOSHHOM TOKE CHadaja sl MPsSMOM, a 3aTeM Il 00paTHON

BeTBU. J{J1s1 CHATHS 0OpaTHOI BETBU U3MEHUTH MONAPHOCTH (-12B....0).

Perynupys BxogHoe HampsbkeHHe ¢ moMolibio noreHuuomerpa «El1» B mpenenax 0...12B, uzmepsts

tok (P1) u nanpsokenue (P2) ma nuone. Pesynbrarel m3mepenuil 3anectu B Tabm. 3.1.1 m 3.1.2.
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BrIKTI0OUNTE 3JEKTpONUTAaHWE MOAYJIEH CTeHAa. YCTaHOBUTh moTeHuuomerp «El» B HyneBoe

[IOJIOKEHHE.
Taobnuua 1
Ly, MA
Ta0muua 2
Uob6p, B
'00p' MA

Hccneoosanue ouooa [Lllommxu.

Cobpatp cxemy mist uccnenoBanus nuona Llortku (STPS1045 na Gnoke «HenmuHeHbIE 2IIeMEHTHI)
Ha MOCTOSSHHOM ToKe. Bbimonnuts myHkThl 1 w 2 ang auona Hlortku. CpaBHUTH BOJbTaMIIEpHBIE
XapaKTePUCTHKU OOBIYHOTO BHIIPSIMUTENIBHOTO auoaa u nuona loTTku.

Hccnedosanue cmabunumpona

CoOparp cxeMy Uisi UCCIENOBaHHs CTAaOWIMTPOHA HAa TOCTOSHHOM TOKE (aHAJOTHMYHO CXEME II0
puc.l). Bemonuuts myHKT .2 s crabmiutpoHa. [locTpouTh rpadmk 3aBUCHMOCTH BBIXOJHOTO
Hanpsokenus U, OT Toka I.,. Pe3ynbrarel 3aHectu B TabmI. 3.

Tabnuma 3

Uem (B)
Im (B)

IIo l'IOJ'Iy‘IGHHOfI BOHBTaMHepHOﬁ XAapaKTCPUCTHUKE ONPCACIINTL HAIPSKCHUC CT8.6I/IJ'II/I3aI_II/II/I u 1lcT
BCINYNHY I[I/I(I)(i)epeHLII/IaJ'ILHOFO COIIPOTUBJICHUA.

JIABOPATOPHAS PABOTA Nel5
WccnenoBanue OUMONISIPHOTO TPaH3UCTOPA
Lenn paboThI: 03HAKOMHUTHCS C paboToii, OCHOBHBIMU XapaKTepUCTUKAMU u
MIPUMEHEHUEM OHUTIOJISIPHOTO TPAH3UCTOPA.

[Topsok BeIMONMHEHUS PaOOTHI:
N3yuuts TEOPETUUECKUE OCHOBBI o Marepuanam JIEKIUI WU [IEPEYHIO
PEKOMEHIOBaHHOM IIPETOIaBATEIEM JIUTEPATYPBI.

VYO0eauThCs, 4TO BBIKIIOYATEIb CTEHIa HaXoAaTcd B mojioxkeHun «BBIKJIy
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[To ykazanuto mpemnojgaBaTessi, BRIOpaTh MOAYJIU JUTsl BBITIOJHEHUS TEeKymero 3aganus. [1oaroToBuTh

COEIMHUTEIIbHBIE TPOBO/IA (TIEPEMBIYKH ), BXOSIIME B KOMIUIEKT OCTABKU CTEH/IA.

COGI[I/IHI/ITB MOAYJIH COTJIaCHO HpHHHHHHaHLHOﬁ SHGKTpHHGCKOﬁ CXEMEC HJIN CXEMC COGI{HHCHI/Iﬁ.

[IpoBecTu IKCIIEPUMEHT.

BrikarounTh CTCHA.

CocTaBuTh OTYET 110 J1JAOOPAaTOPHOI padoTe.

[Topsaok IpoBeAEHMSI SKCTIEPUMEHTA:

1. UccnenoBanue xapakTepUCTUK OUMOISPHOTO TPAH3UCTOPA.

1.1 CoOpatb cxemy AJisi CHATHUSI XapaKTEPUCTUK OUTIONSIPHOTO TpaH3uctopa (puc.l). Mexay raeznamu

X2 n XII Bxmounts Muumamnepmerp PA3 0Onoka «/3mepurenbHble NpUOOPBI», MEXKIY
rHeznaMu X1 u X4 - mumnamnepmerp PA1. Coenununth nepembiukoit THe3ga X3 u X7. Mexny
rHesmamMu X2, X5 um X4, XI16 BriaouuTh wu3MeputTenbHbie mpuoopel PV1, PV2 06noka
«3meputenbHble TPUOOPHI» B PEKUME HM3MEPEHHUS IMOCTOSHHOTO HampshkeHus. [loaxmroduTh

UCTOYHUK « = Ub», ycTaHOBUB TyMOIep SA2 B HIDKHEE MOJIOKEHHE.

1.2 CHATH CTaTHYECKYIO XapaKTEPUCTHKY MPsIMOi mepenadn 1o Toky Iy ~ f ( I; ) npu 3Hauenun Uk,

1.3.

PaBHOM 3aJaHHOMY 3HaueHHIO Ey U R=0. JlJIs1 DTOI'O JONOJHUTEIBHO MOCTABUTh NEPEMBIUKY
Mexny rHesnamMu X1 u X3. BKiIrouuTh anekTponuranue Moayiel crenaa. M3menss nonoxeHue
noteHimomeTpa RP1, Tem campiM mM3MeHsisi TOK 0a3bl, CHUMATh MOKAa3aHUsI MUJUIMAMIIEPMETPOB
PA1 u PA3. Pe3aynpraTsl u3mMepenuii 3anucarb B Tada. 1. [lpu cHATUM XapaKTEpUCTUKU CIEIUTh

3a MMOCTOAHCTBOM HAIIPSIKCHUS U[(, BEIKIHOUNTE OJICKTPOIIUTAHUC MO,Z[y.]'IGfI CTCHAA.

Tabmuna 1

U.=6B
I5I’I’LA
Iy mA

CHATH XapaKTepUCTHKY MPSMOH mepenaun 1o Toky I~ f (I; ) npu Hamuuuu Harpy3ku Rg. YOpars

+ O

Uex I
o

Puc. 1 Uccnenoranve OUMOISIDHOTO ThaH3IUCTONA
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nepeMbIuKy Mexay rHe3namMu X I, X3 (BKIIOYUTE B CXeMy pe3ucTop R»). BKIIIOUNTh 351eKTponuTaHue
Moxaynei crenna. C moMomispio nepexitovarens «R;» yCTaHOBUTH 3aJJaHHOE 3HaueHue pesucropa R,. C
noMoIneko noteHunomerpa RP1 yctaHoBUTH TOK 6a3bl, paBHBIM HYIIO, & C TOMOIIBIO MIOTEHIIMOMETPA
RP2 ycranoButh 3amaHHoe 3HaueHue Ex. B manbHelimem pyuky perynupoBku RP2 He Tporats. B
BOM3U 0O0JACTH HACBHINICHUS TOYKM CHUMATh 4alle. DKCIEPUMEHTANbHBIE Pe3ylbTaThl 3alucaTh B
Tabn. 2. BBIKIIOYHTH AIIEKTPONUTAHWE MOAYNEH cTeHna. I[loCcTpouTh AKCIEepUMEHTAIbHBIC

XapaKTEPUCTHUKH.

Ta0muua 3.2.2

UK3 =

I; mA

I, mA

1.4 Ilo mocTpoeHHO# B 1. 1.3 XapakTepUCTUKE ONMPEIEIUTh 00JIaCTH AKTUBHOTO YCUJICHUS, OTCEUKU U

HachlmeHus. Onpenenuts MakcUMalbHbId TOK Iy ~ f (U, ), IpU KOTOpPOM elle oOecIeyrnBacTCs

JINHENHOE YCUJICHUE.

1.5 CHATh BBIXOJHBIC CTaTHYECKUE XapaKTepHCTHKH TpaH3ucropa Iy ~ f (U, ), npu I; =const. ns
3TOrO JAOMOJHUTENIBHO YCTAHOBUTH NEPEMBIUKY Mexay THe3gamu X1 nX3.

BxumrounTs nutanue. M3MeHss Tok 6a3bl OT HYJSL CHATH CEMEWCTBO BBIXOJHBIX XapaKTEPUCTHK
Y 3apHCOBaTh Ha OJIHOM PUCYHKE BBIXOJHbBIC XapaKTEPUCTUKHU AJS TpeX 3Ha4eHHH Toka 0asbl: [; = 0;
I5:70,5 I max ;. 163 15 max. st aToro ¢ momoiesto noteHmomerpa RPV1 ycranaBnuBaTh TOk 6a3bl
(mokazanus muutnammepmerpa PA3) - I5 = 0; 152 70,5 I5 max ;s 53 15 max.

N3mensia nanpsixenue Uy, norenunoMerpoM RP2 B nienu xosiekTopa OT HYJ€BOIO 3HAUYECHHS
M3MEPSTh TOK KOJUIEKTOpa Ix TpaH3uctopa (Muwuinamnepmerpom PAT). [IpousBectn uamepeHus: Toka
KOJUIEKTOpPA MPU HECKOJIBKUX 3HAUCHUSX HanpspkeHus Uy, (mokazaHusi MynbTuMeTpa P2). Pesynbrarsl
u3MepeHuil 3aHectu B Tabin.3. [IpousBecTn aHanoOrM4HbE MU3MEPEHHUS MPHU JIBYX APYTUX 3HAYEHMSIX
Toka 0a3pl. Ilepen kaxapIM H3MEpPEHHEM HEOOXOAMMO TMOJPETyIUPOBaTh TOK 0a3bl TPaH3UCTOPA.
BrikmrounThs nuTaHKe MOAYJIEN CTEH/A.

Tabmuua 3.2.3

15] = mA

Us B

I, mA

152 = mA

Uw B

I. mA
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I3 =

Uso» B

Iy mA
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JIABOPATOPHA PABOTA Nel6

HccenenoBanue NByXIOIYIIEPUOIHOIO BBIIPSMUTENSA

HeJ’IB pa6OTBIZ O3HAKOMMUTBCA C IIPUHIUIIOM pa6OTBI u OCHOBHBIMH
CBOMCTBaMH OI[HO(l)a?)HOFO JABYXIIOJXYIICPUOJHOT'O BBIIIPAMUTCIIA.

[Topsimok BeImoHEHHs pabOTHI:
1. W3yuuts rnaBy «Onucanue 000pya0BaHUS.

2. HW3yuuTh TEOPETUUYECKNE OCHOBBI [10 MaTepHaliaM JIEKIUI UM EPEYHIO PEKOMEH0BAHHON
IIpenojaBaTesieM JIUTEPaTyphl.

3. Y06emuThes, 4TO BRIKJIFOYATENHh CTEHAA HaX0UTCs B monokeHnu «BBIKJI»

4. Tlo ykazaHulo npenojaBaresi, BBIOpaTh MOAYIH JJIs1 BBITOJHEHUS TEKYLIETO 3aJaHHsL.
IToaroToBUTH COEAMHUTENbHBIE TPOBOAA (TIEPEMBIUKH ), BXOAALINE B KOMIIEKT TOCTaBKH.

5. CoenuHUTh MOy COIIACHO NMPUHIUIINAIBHOMN 2JIEKTPUUECKON CXEME WIIU CXEME COEIMHEHUM.

6. IlpoBecTH SKCIIEPUMEHT.
7. BBIKIIIOYUTH CTEH/I.
8. CocTaBHUTH OTYET 1O JJA0OPATOPHOU padoTe.

HOpSII[OK IMPOBCACHUA SKCIICPUMCHTA:
1. Hccnenosanue pa6OTBI O,I[HO(I)EBHOI"O BBIIIPAMUTECIIA B PEKUME XOJIOCTOI'O Xoaa.

Cobpath cxemy puc. 1.

Y30 TP1

o—"~"

~220B PV1

o

A [‘]: oy

Puc.1 HUccnenoBanue oqHO(A3HOTO BEITPSIMUTENS U CTIIAKHUBAIOIUX (UIBTPOB

[Tpumeuanue. B kauecTBe McrouHuka curHana (Beixox Bropuunoit oomoTtku Tp.l) ucmons3oBath
m060# 1 3 Tpex Bbixo10B A,B miu C tpexdasnoro renepatopa S0I'n

1. Jlns mpoBeAEeHHS ONBITA XOJIOCTOTO X0/1a UCKIIOUYHUTh HATPY3KY U3 CXEeMBbI (OTCOEAMHUTD OJIOK
«HenuHeitHble 1 peakTUBHBIE 3JIeMEHTHI» U «CoNpoTUBIIEHUs 100aBOUYHBIeY). [IprcoeAMHUTD K
uccnexyemomy 610Ky «Jlnomasl, Pesuctopsl, konaencaropsl» ammnepmetp PA1 Goka
«I/ISMepI/ITeJ'II)HI)Ie HpI/I60pBI>> JJIs1 UBMCPEHUS BBIITPAMIICHHOT'O TOKA HAarpy3Ku. Bxirouuts
AJICKTPONHUTAHKUE CTEH I, TOATOTOBUTH K padboTe ocumiorpad st HabmoaeHus Gopm
HaIpsHKEHUN.



2. Tlpu paboTe BBIMPSAMHUTEIS B PEKUME XOJTOCTOTO X012 U3MEPHUTH BOJIBTMETpOM PV1
JEMCTBYIOIIEE 3HAUEHNE BBIIPAMIIIEMOTO NIEPEMEHHOI0 HanpsbkeHus Us. PesynbpTaT nsmepenus
3anucartb B Ta0i. 1.Ilonkmounts BMecTo BonbT™MeTpa (PV1) ocummnorpad. IonyunTts Ha s5Kpane
YCTOMYMBOE N300paKEHUE U ONPEACTUTH [0 OCHMIIIOTPAMME aMIUTUTYIHOE 3HAYCHUE
BBINPSAMIIIEMOTO HanpsikeHus Us,- 3aprucoBaTh B MaciTadbe OCHMIIIONPaMMY BBIIPSMIIIEMOTO
HaIPSDKCHUS.

3. Hsmepurp BosbTMeTpOoM PV2 BennuuHy BBIIPSIMIEHHOTO IIOCTOSHHOrO HampsbkeHus U, B
PEKUME XOJIOCTOr0 X0a BeIpsiMUTeNs. Pe3ynpTaT 3aHecTH B Tab. 1

Tao0numa 1

Uy B Usn, B Us B U/ Uz, Us/U;

[TonxmounTte ocumsuiorpad K OJHOMY M3 AMOJOB, MOJIYYUTh YCTOHYMBOE HM300pa)K€HUE, U3MEPUTH
BEJIMYMHY MAaKCUMaJIbHOTO OOpaTHOro HampspkeHust Ha auoje Upbp. Mako 3apucoBaTh B TOM K€
MaciTade oCUIIOrpaMMy HaIpsDKEHUS Ha AUOJIE.

HccnenoBanue paboThI BEIPSMUTENS 0€3 CTIaKUBAIOIINX (HIIBTPOB.

JUis 3TOro MOAKIIIOYMTH pe3UCTOphbl Osioka (lMoabl, pe3sucTOpbl, KOHAEHCATOPhI» B CXEMY
(puc.1) u yCTaHOBUTH B COOTBETCTBUU C BAPMAHTOM BEJIIMYHMHY €TI0 CONPOTHBIIEHUS (Tab..2).

[ToaxarounuTh BBIBOABI OcLMIUIOrpada mapalaenbHO Harpy3ke, 3apucoBaTh B IPEKHEM
MacmTabe OCHWIOTPaMMY BBIIPSIMIICHHOTO HampspDKeHUsT Ha Harpy3ke Uy TpH  OTCYTCTBHH
criaaxuBaromux (GuiabTpoB. ONpeenuTh MO OCHHUIOTPAMME JBOHHYIO aMIUTUTYAY ITyJlIbCaluit
BbIIpsAMIIeHHOTO HanpsbkeHus: AU. Ilpn HeoOXO0IMMOCTH YBETUYUTh UyBCTBUTENIBHOCTb YCHUIIUTENS
ocmmuiorpada, yCTaHOBHB Y HEro 3aKpbIThIi Bxoj. M3meputh ¢ momomipio BoJbTMeTpa PV1
MIOCTOSIHHYIO COCTaBJISIFOIIYIO HallpsDKeHUs Ha Harpyske Uy, Pe3ynbraTel n3mMepeHuil 3aHecTH B Ta0u.3.
1o pe3ynbraTram u3MepeHuit onpeaenuTs KodphuuueHT nynscanuit g = AU/2* Ud .

Tabmumna 2
Bapuant 1 2 3 4 5 6 7 8
Homunuan | 33 47 100 200 300 100+300 | 200+300 1xOm

R3, Om

JIABOPATOPHASA PABOTA Ne 16
HccnenoBanre BIUSHAS Ha BRIIPSIMIIEHHOE HAIIPSYKEHHUE CTIIAKUBAKOLINX

GbuUIBTPOB (EMKOCTHOTO, MHAYKTUBHOTO ¥ MHIYKTHBHO-EMKOCTHOTO)

[enb pabOThI: U3YYHUTH BIUSHUE CTIAKUBAIOMINUX GUIBTPOB HAa paboTy 01IHO(PA3HOTO
JBYXIIOIYIIEPUOAHOTO BBIIPAMUTEIIA.

[TopsmoK BBIMONTHEHUS PaOOTHI:
9. W3yuuts rnaBy «Onucanue 060pya0BaHU.
10. M3yunTh TE€OpETUYECKUE OCHOBBI IO MaTE€pUaaaM JIEKIIUNA WY MEPEYHI0 PEKOMEHOBAHHOM
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MpernojaBaTesieM JIUTEePaTyphl.
11. Y6enuTnes, 4To BEIKJIIOUATEND CTEHAA HaAXOIUTC B monoxeHnd «BbIKJI»
12. Tlo yka3aHuto MpenoaBaTelis, BEBIOpaTh MOMYIH JUTsI BBITTOJIHEHUS TEKYIIETO 3aJaHusl.
[ToAroToBUTH COEAMHUTENbHBIC TPOBO/IA (TIEPEMBIYKHU ), BXOAAIINE B KOMIUIEKT MTOCTABKHU.
13. CoenuHuTh MOYJ U COTIACHO MPUHIUITHAIBHON AJIEKTPUUYECKON CXEME UITU CXEME COCTUHEHUM.
14. IIpoBecTu SKCIEPUMEHT.
15. BEIKJIIOUUTE CTEH/T.
16. CocTaBUTh OTUET 1O JJAOOpaTOpHOU padoTe.

[Topsanok npoBeAEHUSI SKCTIEPUMEHTA:
2. HccnenoBanue paboThl 0AHO(PA3HOTO BEIIPSIMUTEINS B PEXKUME X0JIOCTOIO X0/1a.

CobpaTtb cxemy puc. 1.

Y30 TP1

o—"~"

~220B PV1

o

A [‘]: oy

Puc.1 UccnenoBanue oqHO(Ga3HOT0 BHITPSMHUTENS U CIIAKUBAIOIINX (QUIBTPOB

[Ipumeuanue. B kauectBe ncrounuka curnana (Bsixon Bropuunoit oomotku Tp.1) ucnonb3oBarhb
mo60# 1 3 Tpex Bbixo10B A,B miu C tpexdasHoro renepatopa S0I'n

I/ICCJ'IGI[OBaHI/Ie BJIMAHUSA Ha BBIIPAMIICHHOC HAIPAKCHHUE  CTIaXXHUBAIOMIUX (1)I/IJ'II)Tp0B
(eMKOCTHOrO, HHAYKTHUBHOT'O U I/IH,Z[YKTI/IBHO—GMKOCTHOFO).

[TonxirounTh B CXEeMy 650K «PeakTuBHBIE AIIEMEHTBIY. [Topxmrounts
ocuusuiorpad napasuieaIbHO Harpyske U 3apUCOBAThH B MpeKHEM Mmaciurabe
OCLMJUIOTPAaMMBl ~ BBIIPSIMIIGHHOTO  HamnpsbkeHuss  Ha  Harpyske  UH  @Opu KaxkIoM
BKItOYeHHOM  ¢GunbTpe (momepemenno mnoxkmrouate LI, CI, LI1Cl1). U3menss BenuuuHy
HOMMHAJIBHOM  emkocTH  KoHjeHcatopa Cl B mpenmenax  40..250 wMx®, cpaBHUTH
BIIUSTHUE BEJIMYMHBI EMKOCTH KOHJIeHCaTopa (pUiIbTpa Ha BBIXOIHOE HAIPSHKEHHUE.

N3mensa BenmunHy wuHAyKTMBHOCTH L1 B mpepemax 0,3...100mM['H, cpaBHUTH BiMsHUE
BEJIMYMHBI MHAYKTUBHOCTH (UIbTpa Ha BBIXOJHOE HampspkeHue. CraenaTh BBIBOJBI. 3apHcOBaTh B
MpekHEM MaciuTabe OCHMIUIOrpaMMBbl HAIIPSDKEHUS. Ha Harpys3Kke MpU Ka)Ja0M BKIOYEHHOM (QHIIBTpE.

IIpu KaXKJIOM BKJIIOYEHHOM ¢buibTpe U3MEPATH c IIOMOIIIBIO BOJIbTMETPA
PV1 nmnocTosHHYI0 COCTaBISIIOIIYIO — BBIIpSMIICHHOrOo HampsokeHuss Ud W ¢ TOMOIIBIO
ocumorpaga - JIBOMHYIO aMILIATYy IIEPEMEHHON COCTAaBJISIOLIECH AU

HaIpsDKEHUs Ha Harpyske. PesynbTaTsl n3MepeHuil 3aHectu B Taoi. 1.
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Hccnenosath BIIMSTHUE BEJTMYHUHBI COTIPOTUBIICHUS Harpy3Kku Ha
3¢ (HEeKTHBHOCT,  pabOThl  CTIQXHBAIOMIMX  (HIBTPOB. Jns  sTOrO0 mpU  KAKIOM
BKIIIOUeHHOM  QuiibTpe  (momepemeHHo mnoakmouare LI, CI,LICI) W3MEHATh  BEIHYUHY
CONPOTHBIICHUS HAarpy3ku (R3) 1 HabmoaaTh (hopMy HaNpsHKEHUS Ha Harpy3Ke.

Tabmuna 1
Ilapamemp Tun purempa
OMKIIOYEH Col | CP2 | CD3 | Lol L2 Lpn Cen
AU
Ud
q=AU/2Ud

Cnenatb BBIBOA O BIHMSHHM BEJIWYHHBI COMNPOTUBICHUS HArpy3ku Ha 3(PPEeKTUBHOCTDH
paboThl HUITBTPOB.

Cuate  BHemHMe  Xxapaktepuctuku  Ud=f(Id)  Bemmpsmutens  10Opu  OTCYTCTBUHU
¢bunbTpa, TpPU  E€MKOCTHOM, HMHIYKTUBHOM H  WHAYKTUBHO-eMKOCTHOM  ¢unbTpe. s
3TOr0,  W3MEHSsI  BENUYHMHY  CONPOTUBIEHUS  HArpy3ku  R3,  U3MEpsATh  BEIHYUHY
BBIIIPSAMJIEHHOTO  MOCTOSIHHOTO  HampstkeHuss Ud U BBIIPAMIIEHHOTO  TOCTOSHHOTO — TOKa
Id npu xaxaoMm 3HAYEHUM COMPOTHUBIICHUS HArpy3KH. Pe3ynbTaThl M3MEpeHHil 3aHecTH B Tabm. 2.

Tabauma 2
Tun ¢unempa Iapamemp Haepyska R3, Om

Omxknrouen Ud-B
Id. A

Emkocmnuoti Ud-B
1d-A

Hnoyxkmuenwiii Ud-B
1d-A

Hnoyxmueno- Ud-B
eMKOCMHOU 1d-A
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