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BBenenue

JuctumimHa «Qnektpudeckuid npuBon» (OII) mO3BOAUT cTyaeHTaM
3aKpENUTh MOJyUYEHHbIE TEOPETUUECKHUE 3HAHUS, a TaKkKe IPUOOPECTH MpaKTHUe-
CKUM OIBIT N0 JKCIEPUMEHTAIBHOMY HCCIEIOBAHUIO DJIEKTPUYECKUX MallUH
U DJIEKTPOINPUBOJOB M OMBIT CAMOCTOSITENIbHOM padOThl C COBPEMEHHBIMU
3JIEKTPOIIPUBOIAMHU.

B mMeroamueckux peKOMEHIANUIX PAaCCMOTPEHBI BOIIPOCH! AKCIIEPUMEHTAIb-
HOT'O HCCJIEIOBAHUS CTATUYECKUX U JTUHAMUYECKHUX PEKUMOB paOOTHI 3JIEKTPOABH-
raresjei u 3JEKTPOIPUBOIOB.
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1 Opranu3anus JadopaTopHBIX padoT

1.1 Texnuka 6ezonacnocmu

[Tpu nmpoBeneHny 1a00paTOPHBIX PaOOT UMEIOTCS Y€ThIPE OCHOBHBIX BHJIa OTIac-
HOCTEH 10 BO3MOYKHOCTH HAHECEHUsI CYIIIECTBEHHOT'O BPE/Ia 3JI0POBBIO CTY/ICHTOB, J1a-
OOpaHTOB, MpenoaaBaTelied U APYTUx JIKIl, KOTOPHIE BHITIOJHSIOT Ha JAHHOW yCTa-
HOBKE OTIpEJIeTICHHBIE PA0OTHI:

1) manpspkenue nepemernoro tToka 220 B gactoroii 50 I'ty (arperat aiekrpoma-
IIMHHBIHA, cTaHIs yrpasienus, [IDBM);

2) HarnpsbkeHHe octossHHOro Toka 220 B (arperat a1eKTpOMaIIMHHBIH);

3) Bpamaromnmecs 4acT (arperat 3JeKTPOMAITNHHEIH);

4) sneMeHTBl J1a00paTOPHOTO KOMIUICKCa, HMEIoIue pabodyro TemIepa-
typy 100 °C u Gonee.

3anpemaercs:

— BBITIOJTHEHHUE JTAOOPATOPHOH pabOTHl 06€3 MPOXOKACHUS HHCTPYKTaXa MO TeX-
HUKE 0€30MacHOCTH;

— BBITIOJTHEHHE JTA0OPATOPHOU pabOThI O€3 pa3pelieHus MPEeno aBaTels, MPOBO-
JSIEro 1JabopaTopHYyIO paboTy;

— ToJlaya HANPsDKEHMsSI TUTaHUS Ha KOMIUIEKC 0€3 pa3pelieHus mpenoaBaTens;

— KOMMYTAaIIAsl OPTaHOB yIPABIICHUS KOMIIJIEKCA MPHY MOJJAHHOM HAIPSKEHUU 1~
TaHus 03 pa3pelieHus MpenogaBaTes,

— BO BpPEMs BBITIOJHEHUS Ja00OPaTOPHBIX pabOT IITyMETh, FPOMKO Pa3rOBapUBAaTh,
3aHUMAThCSl TIOCTOPOHHUMU JIeJIaMU, OBITh OJICTBIMH B OJICKIY C JUTMHHBIMH PyKa-
BaMH, JUTHHHBIMH TTOJIAMH.

KaTteropnuecku 3anpemaercss "3MEHEHHE HACTPOEK MPOTPAMMHOTO obecreue-
HUS, W3MCHCHHE HACTPOSK OIEepPallMOHHOW CHCTEeMBI M COCTaBa IEPCOHANb-
HOTO KOMIIBIOTEPA.

1.2 Ilopsaook evinonnenus pabom

Ha niepBom (BBOZHOM) 3aHSITHUU CTY/ICHTHI TIOJTy4YarOT IpaduK BBIMOJHEHUS 1a0opa-
TOPHBIX paboT. PaboTHI BBIMOMHSIOTCS Tpynmnoi B cocTaBe 3...4 denoBek. CTyJIEHTHI
JIOJDKHBI 3a0J1arOBPeMEHHO TOTOBUTHCSA K 3aHATHIO. [[0AroTOBKa JOMKHA BKITFOYATH CE0SI:

1) w3yueHue  TpaBUI  TCXHUKH  OE30MACHOCTH  MPH  BBIMOJHCHUH
nabopaTopHOil paboTHI,

2) W3ydYeHUE TCOPETHUYCCKHX MATEPHAJIOB 110 HAMPABJICHHUIO HCCIICIOBAHMIMA
1abopaToOpHOI pabOTHI,

3) 03HAKOMIICHHE C JIEKTPOOOOPYI0BaHUEM Ta00paTOPHON pabOTHI;

4) wu3ydeHHe Ha3HAYCHUS DJICMEHTOB M PEKUMOB PaOOTHI CXEMbI JICKTPHUSCKOMN
NPUHIMIHATBHONU Ta00paTOPHOMN padOTHI;

5) wu3yueHHe METOIMK MPOBEACHHS SKCIIEPUMEHTABHBIX UCCIICIOBAHMI.

JlaGopaTopHyto paboTy ClieyeT BHIMOIHATH B COCTaBe MOATrpymibl. KomndyecTBo
CTYJCHTOB B ITOATPYIIIIE — HE MEHEE JBYX.
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JlomycK K BBITIOJIHEHUIO JTa0OpaTOpHOW pabOThI BHIIACT MpEnogaBaTelb MOCie
MpoBeJeHUS coOeceloBaHus IO JaHHOW paboTe, B X0/ie KOTOPOTO CTYACHT MOKa3bl-
BACT 3HAHUS 110 KOHCTPYKIIMH KOMILUIEKCA U IIPOTPaMME MCCIICIOBAHUM 110 TAHHOM Jia-
O6opaTopHoii padoTe.

[lepen HauanoM MPOBEACHUS UCCIIETOBAHUI HA TaHHOM KOMIUIEKCE HE0OX0IUMO
BBITIOJTHHUTH CJICAYIOIICE:

1) npoBepuUTh HaJMUUE OTPAXKICHHUS BpallaroIIUXcs dYactedl (arperat
JICKTPOMAIIINHHBIN);

2) IPOBEPHUTH OTCYTCTBHE MOCTOPOHHUX MPEIMETOB Ha KOHCTPYKTUBHBIX KOMIIO-
HEHTaX KOMIUICKCA, TP WX HAJTUIUH yOpaTh;

3) NpOBEPHUTH HATMYKE U HAJISKHOCTD 3a36MJICHHS BCEX JIEMEHTOB KOMILIEKCA.

["'OTOBHOCTB CTYICHTOB K BBITIOJTHEHUIO JTa00OPATOPHOI pabOTHI IPOBEPSAETCSI TIpe-
nojaBareseM 10 Hadaia padoTel. CTYICHTHI, IBUBIIHECS HA 3aHSTHUS HEMOITOTOBIICH-
HBIMH, a TAK)KE HE MPEJICTABUBIITNE CBOCBPEMEHHO OTYET O BBITTOJIHEHUH MTPEIBLTYIICH
paboTHI, K oYepeHOM TabopaTopHOU paboTe He momyckatoTcs. CTyIeHThI, HApyIINB-
IIMe TIPaBUIIA BBITIOJHEHUS padoT B J1a0OpaTOPHUU U TIPABUIIA TEXHUKH OE30MaCHOCTH,
OTCTPAHSIOTCS OT PabOTHI.

[TomHOE comepxanue TaOOPATOPHBIX padOT U KpaTKUE TEOPETHUECKUE CBECHUS
B paMKax JIabopaTOpPHBIX pa0bOT MPEACTABICHBI B JICKTPOHHOM BapHAHTE U XPAHATCS
B mabopatopuu [19BM a. 207/k. 2 xadeapsr «DnekrpornpuBoa u AITY».

1.3 Obuwue memoouueckue ykazanusa K 1a60pamopHvim padomam

CraTdecKkre XapaKTepUCTUKHA (MEXaHHUYSCKHE W DJICKTPOMEXaHHUYECKUE) JIFO-
00oro mBUTATENS SKCIEPUMEHTAIBHBIM METOJOM MOTYT OBITH MOJYYEHBI C TTIOMOIIIBIO
Pa3TUYHBIX HATPY30YHBIX YCTPOKCTB, KOTOPHIC CO3/IAI0T TOPMO3HON MOMEHT Ha Bally
UCCIIEyeMOr0 JBUTATENsl, a €ro YrjioBasg CKOPOCTb W3MEpAETCS MOCPEICT-
BOM TaxoreHepaTopa.

B nabopaTopHBIX yCTaHOBKaX UCIOJIB3YIOTCS JIBa BH/Ia HATPY30YHBIX YCTPOUCTB:

1) narpy3ouHas MaiuHa (JIBUraTelb IOCTOSIHHOT'O TOKA ¢ HE3aBUCUMBIM BO30YXK-
nearem (JIIT ¢ HB)), pabortaroimas B peXuMe JHHAMHYSCKOTO TOPMOKCHHS
(pucyHOK 1), — HAarpy304HOE YCTPOUCTBO A;

2) narpysounas mamuHa (JII1T ¢ HB), coenunenHas ¢ arperatoM, COCTOSIIMM M3
JIIT ¢ HB u acunxpounnoro asuratens (A1) (pucyHoOK 2), — Harpy304HOE yCTpOMCTBO b.

Ha pucynkax 1 u 2 npuBeneHsI cleayromnre 0003HaYeHUS:

M1 — uccnenyemas mamuna, Hanpumep, 11T ¢ HB;

M2 - marpysounas wmammua ([AIIT ¢ HB), BxkatouéHHas mo cxeme auHa-
MUYECKOTO TOPMOKEHUS;

RP1 — peocrar s peryimpoBaHHs TMOTOKa BO30YKIEHUS MamuHbl M2,
a cje0BaTeIbHO, 1 MOMEHTA Ha Basty M1,

R1 — conpoTuBieHNE TMHAMHYECKOTO TOPMOKEHHS;

M1 — uccnenyemas mammna (AJIK3);

M2 — narpy3o4Hasi MallIlHa,

G1 - reneparop MOCTOSIHHOT'O TOKA;

M3 — rOHHBIN JIBUTATEND,
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QS1 — moBOPOTHBIN BBIKIIOYATENb AJIS 3aMbIKaHUS sikoper mamma M1 u M2;
QS2 — NOBOPOTHBIN BHIKIIOYATENb U1 CMEHBI MOJSIPHOCTH B OOMOTKE BO30YXK-
JIEHUs TeHepaTopa nocTostHHoro Toka G1.

M1 M2

[] R1

L(M1) L(M2)

Pucynok 1 — Cxema Harpy3o4HoOro ycrpoiicrsa A

Qs2
?L(MZ) §L(G1) || |
RP1

Pucynok 2 — Cxema Harpy304Horo ycrpoiictsa b

Paccmotpum 60see noipoOHO 3TH Harpy304HbIE arperarsl.

Haczpy3ounoe ycmpoiicmeo A. BennurnHa TOpMO3HOIO MOMEHTA 3aAaETCS € TO-
Motbto peoctata RP1, BKIIOUEHHOTO B 11€TIb 0OMOTKH BO30YKI€HUS HATPy304HOMN Ma-
muHbl M2, o cxeme aenurens HanpsKeHHsl. 3aBUCUMOCTh MOMEHTA Harpy304HOM Ma-
mUHBI M2 0T CKOPOCTH MOKa3aHa Ha PUCYHKE 3.

[ToTok 3HEpruM B paccMaTpuBaeMOM CUCTEME MOXKET ObITh HAIIPABJIEH TOJIBKO U3
ceTH Ha BaJ aBurarens. CiieoBaTenbHo, B JAHHON CXEeMe XapaKTEpPUCTUKU UCCIIETye-
MOT0 IBUTATENsl MOTYT OBITh CHATHI TOJIBKO JJIsl ABUTATEIBHOIO PEXKHUMA.

Haczpy3zounoe ycmpoiicmeo b. BennurnHa TOPMO3HOTO MOMEHTA pEryIHpYyeTCs
nosisipHOCThIO B BennunHo DJIC mammubl G1. 3aBUCUMOCTh MOMEHTA HArPYy30YHOM
MaIMHbl M2 0T CKOpPOCTH MOKa3aHa Ha pUCyHKe 4. JlaHHOE Harpy304HOE YCTPOHCTBO
II03BOJISIET CHUMATh CTATUYECKHE XapaKTEPUCTUKH MCCIIEyEMOr0 ABUIATENs BO BCEX

pabounx pexxumax (Bo Bcex KBaaparax Imockoctd (M, o)).
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0 M

Pucynok 3 — MexaHnueckre XapaKTepUCTHKH Harpy309HOTO yCTPOKCTBa A

Pucynoxk 4 — Mexanndeckue XapakTEpUCTHUKH Harpy304HOTO ycTpoiicTBa b

Ecnu uccnenyemas mammnaa M1 paGoTaer B ABUTraTeabHOM peKUME, TO HArpy-
304yHas ManmHa M2 — B reHepaTOpHOM, U Ha000poT. [lepeBo Harpy304HON MalTUHBI
B Pa3JIMYHbIE PEKUMBI pabOThl OCYIIECTBISAETCS MyTEM U3MEHEHHUS BEJIMYUHBI U T10-
JsIpHOCTH ToKa B30y xkneHus mamuHbl G1 (peocratom RP1 u nepekmouarenem QS2),
KOTOpAast BPAIAETCs C TOCTOSHHON CKOPOCThIO aCHHXPOHHBIM JBUTaTEeM M3.

[1pu ucnonp30BaHUU HATPYy304HOTO ycTpolicTBa b (cM. pucyHok 2) HE0OX0 MO
nepes; KaXIbIM ONBITOM IPOU3BOAUTH COTJACOBAHUE MOJSIPHOCTH BKJIIOUYCHHMS
mammH M2 u M3. [[nst aToro npu pasoMKHYTOM BbikiIrouaresae QS1 u HoMuHaIRHOM
OTOKE BO30Yy>KIeHHs MalinHbl M2 Briitouaror Mamnisl M1 u M3. Ilpu cornacosan-
HOM TOJISIPHOCTH BKJIFOUEHUs Malind M2 u G1, 1. e. mostoc 01HOM MalIHbI COEAMHEH
C OJTHOMMEHHBIM I0JIF0COM Apyroi, BobT™MeTp PV1 Oyzaer nokassiBats pazHocts J/1C
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mamH M2 u G1, 1. e. mouTu HyJieBoe 3HaUeHue. B ciayyae HecoriacoBaHHON MOJISp-
HocTH (BobT™MeTp PV1 mokaspiBaeT 3HaueHMe, OJIM3KOE K IBOMHOMY HOMHHAIBHOMY
HanpspKeHUIo sikopst ManuHbl G1) HeoOxoauMo peoctatoM RP1 yMeHBIIUTH TOK B 00-
MoTke Bo30yxaeHus Gl u nepexntovareneM SA2 U3MEHUTDH NOJIIPHOCTh HANPSYKEHUS
Ha o0MoTKe Bo30yxnenust G1, 3atem ¢ momorbio peoctata RP1 qoOuthcst HyneBoro
HOKa3aHus BOJbTMETPA U 3aMKHYTh BbIKItouaTesib QS1. [Tocne BbIOIHEHUS cOr1aco-
BaHUS MPUCTYMAIOT K CHATHUIO XapaKTEPUCTHK.

Takum oOpa3om, Mmexanuueckas xapakrepuctuka o= f (M) uccrenyemoro nBu-

ratens M1 wmoxer ObITh TIOCTpOeHa Ha oOcHoBaHWHM 3aBucumoctd M, = f(w)
(M, — BJIEKTPOMAarHUTHBI MOMEHT HArpy304HOM MamuHbl M2, CHITOH 3KCIIEpUMEH-

TanbHo) U 3aBucuMocty M = f ().

Conep:xanme oTuera

OTtuer mo nabopaTOpHBIM paboTaM AMCHUILINHBI «Teopus 3IEKTPONPUBOIA»
JOJKEH COJIEPKATh!

— TUTYJIBHBIN JIUCT;

— 1eJIb PaboTHI;

— OINKMCaHKE JJaOOPATOPHOTO CTEH/A,

— OCHOBHBIE TIpaBUJIa TEXHUKHU 0€30MaCHOCTH;

— Tabnuna ¢ pe3yJbTaTaMy SKCIIEPUMEHTOB U PACUETOB,;

— rpaMKH KCCIIeJOBAHHBIX 3aBUCUMOCTEI;

— BBIBOJIBI 110 paboTe.

2 JlaGopaTtopHasi pabora Ne 1. JkcnepumeHTAILHOE HCCIEA0BAHNE
CTATHYECKUX XAPAKTEPUCTHUK [JBUrarejJsi TMOCTOSSHHOIO  TOKAa
C He3aBHCHMMBIM BO30Y:KIeHUEM

Ilenv pabomur

1 M3yuuts mMexanudeckue (MX) um anekrpomexanudeckre (OMX) xapakrepu-
CTHIKY JIBUTATEJISI IOCTOSTHHOTO TOKAa ¢ He3aBUCUMBIM Bo30yxkenueM (JI1T ¢ HB).

2 OcBouth MeTtoauKy pacueta MX u OMX st 1BUTaTeIbHOTO U TOPMO3HBIX
pexumoB padotst 11T ¢ HB.

3 N3yuuth crocoObl nofydyeHust uckyccTBeHHbIX MX u OMX.

2.1 IToozomoexa K éblnoiHeHUI0 PAOOMbl

1 WByuuTh mpaBWia TEXHUKH OE30MACHOCTH TIPH BBHIMOJIHCHUH JIaHHOU
n1abopaTopHOI pabOTHI.

2 U3yunTh TEOpEeTUYECKHE MaTepHalibl [0 HAMPaBICHUIO HCCIEI0BAHUM
n1abopaTopHOI pabOTHI.
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3 O3HaKOMUTHCS € IEKTPOOOOPYI0BAHUEM JTAOOPATOPHON YCTAHOBKH. 3aIMACATh
MACIOPTHBIE IAHHBIE UCTIBITYEMOI'0 ACHHXPOHHOT0 3JIeKTpoaBurarens M1, narpysou-
HOTO 3JieKkTpoaBuraresnss M2, reaeparopa G1 u roHHoro aekTpoaBuratesns M3.

4 N3y4nTh Ha3HAYECHHUE AJIEMEHTOB U PEKUMBI PaOOTHI CXEMBbI AJIEKTPUUYECKOM
NPUHIUITHATBHON JTA00paTOPHON YCTaHOBKH (PUCYHOK 5).

5 M3y4uTh METOUKHN IPOBEACHUS SKCIIEPUMEHTAIIBHBIX UCCIICIOBAHUM.

PI/ICYHOK 5 — Cxema AJIL UCCIICAOBAHUSA MCEXAHUYCCKUX XAPAKTCPUCTUK JABUTATCIIA
IIOCTOSAHHOI'O TOKa HE3aBUCHUMOT'O B036Y)KI[€HI/I$I

2.2 Memoouueckue yKazanus no npoeeodeHuI0 ucciedo8aHuil

2.2.1 Dxcnepumenm Ne 1. cuamue ecmecmeennvix MX u OMX.

JIaHHBINA 5KCIEPUMEHT ITPOBOJAUTCS B CIEAYIOMIEH IMOCIE0BATEIBHOCTH

1) moaath Ha CTCH]] HANPSKCHHUE MTUTAHKS C TTIOMOIIHIO aBTOMAaTHICCKUX BBIKITIO-
gateneit QF1, QF2;

2) ¢ momotbio TyMOsepoB SAL...SA3 3aMKHYTh OOMOTKH BO30YKICHHUS DIIEK-
Tponsurareneit M1, M2 u reneparopa G1;

3) yCTaHOBUTh HOMHHAJIBHBIA TOK BO30YKJICHUS MamMHbI M1 ¥ MUHUMAaJIbHBIE
TOKU B 00MOTKax Bo30yxaeHus mamud G1 u M2;

4) BKIIIOYUTH MPUBOAHON (FTOHHBIN) aBUTraTeb M3 nyTéM HakaTus KHOnku SB2.
[TocTtenenno yBenuumuBas TOK B0o30ykiaeHusi reneparopa Gl ¢ momoipio peocrtaTta
RP3, pazornats ucciemnyemsiit apurarens M1, Hanpspkenue Ha 3a)KuMax siKOps TeHe-
patopa G1 xoHTpoIMpOBaTh 1Mo pudopy PV1;

5) peryaupys Harpy3ky Ha Baiy anektpoasurateias M1 myTtém u3MeHeHHs TOKa
BO30yXJieHuss MamHbl M2 peoctatom RP2, CHATH MmTh TOYEK XapaKTEPUCTUKH.
B mpomecce cHATHS XapaKTEPUCTHUKHA TOK SKOPS HE JTOJDKEH MPEBBIMIATH 3HAYCHUS
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1,51, (cneauts mo mpudopy PA1L). ITorok (TOK BO30YXIECHHUS) UCCIEAYEMOTO JIBUTra-

TEJIsI ¥ HANPSHKCHUE Ha IKOPE B MPOIECCE OIbITa CICAYET IOJJICP>KUBATh HEU3MEH-
HbIMU. Pe3ynbraTsl HcclienoBaHui 3aHeCTH B TabauIry 1.

Ta6mmia 1 — Pe3ynbpTaTel UCCIEIOBAaHUA U PACUETOB

JlaHHBIE OIbITa JlanHble pacuera

HaunmenoBauu
AMMCHOBAHHC R | R | I, | I, |U | o [U-I,|I2R [I2R, | P | M
XapaKTEPUCTUKU

A

Om | Om | A A B |pan/c| Bt Bt Br | Br | HwM

EcrecTBennas
R,=0;

R, —3anaHo;
Uu =U

A HoM !

D=0

HOM

HNckyc- R, =0;
crBen- U, — 3anaHo;

HBIC D = @HOM

u,=uU

@ —3amaHo

Hom !

2.2.2 Dxcnepumenm Ne 2. cusamue uckycemeennvix MX u OMX (peocmammuoix)
0J151 3a0AHHBIX 3HAYEHUL 000AB0UHO20 CONPOMUBNEHUSL.

[ToBTOopuTh neiicteus 1-5 m. 2.2.1. [Ipu s3ToM BBIOpaTh TpeOyemMoe COMpOTUBIIE-
HUE B LIETIN SAKOPS C MOMOIIBIO MMAKETHOTO BBIKIIouaTens SA4. PesynbpTaTsl nccieno-
BaHUI 3aHeCTH B Ta0muiy 1.

2.2.3 Dxcnepumenm Ne 3. cusamue uckyccmeennvix MX u IMX ons 3a0aumnvix 3ua-
YeHUll HanpsdiceHus Ha sikope siekmpoosucamens M1.

[ToBToputs nevicteust 1-5 m. 2.2.1. [Ipu sTom ¢ momorisio peoctata RP3 BricTa-
BUTH MTOHKEHHOE HampsbkeHue U . Pe3ynbrarhl cciieqoBanuii 3aHecTy B Ta0miy 1.

2.2.4 Dxcnepumenm Ne 4. cuamue uckyccmeennvlx MX u IMX npu uzmenenuu
nomoxa 8030yscoenus anekmpoosucamens M1.
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[MoBToputs AeiictBust 1-5 m. 2.2.1. [Ipu sToM ¢ momoripio peoctata RP1 ocnabuts
MarHuTHbIN oTOK MamHbl G1. Pe3ynbrarsl uccnenoBanuii 3aHectu B Tabimity 1.

2.3 Obpabomka pe3yi1bmamos IKcnepumenma

DnekTpoMarHuTHBIA MoMeHT M, H-M, ucnibityemoro apuratesnst M1 B o0miem citydae

P3
M= 1)

r7ie ® — CKOPOCTh BpallleHUs Bajia JIBUTraTels, paa/c;

I 5 — BHGKTpOMaFHI/ITHaSI MOIITHOCTD, BT.
P=U,l,-12.R,—12-R 2
) 1 'a A 4 A 5 ( )

rae U, -1, — MomHOCTB, 0T/aBaemas reaeparopom G1, Br;
2 :
|; - R, — MOIITHOCTB 3JICKTPUYECKUX TIOTEPh B LI OOMOTKH SIKOPsI JIBUTATEIIA, BT;

2
I - R, — MomHOCTE MOTEpH B peoctate R1...R4, BT.

Br16op conporusiennst R4 onpezensercs mpenoaaBaTeem.
JlanHbBIE pacdyeTa 3aHeCTH B TabIUILy 1.
[To manubIM HccaenoBanuii moctpouth DOMX u MX (3aBucumoctu o= f(l,)

1 o= f(M))u cpaBHuTh UX ¢ aHATIOTMYHBIMH pacYETHBIMU. Bce XapaKTepUCTHKY Clle-

AYyCT IIOCTPOUTHL B O,Z[HOI\/JI CUCTECMC KOOPAWHAT B OAMHAKOBOM Macuraoe. C,Z[GJ'IEITB
BBIBOJEI 110 pa60Te.

Konmponwvnwie gonpocwt u 3a0anus

1 HanmcaTh ypaBHEHUS 3JIEKTPOMEXaHUUECKON U MEXaHUYECKOU XapaKTEPUCTHK
JIBUTATENS U MPOAHAIU3UPOBATH UX.
2 Kak BnmsieT peakius SKops IBUTATENsI ¢ HE3aBUCUMBIM BO30YXICHHEM Ha €ro
MEXaHUYECKYIO XapaKTECPUCTHUKY ?
3 Kak mocTpouTh €CTECTBEHHYI0 MEXaHWYECKYIO XapaKTePUCTUKY JIBUTATEINS C
HE3aBUCUMBIM BO30YKJACHUEM I10 MACIOPTHBIM JaHHBIM MAIlIUHbBI?
4 Hamucath U MpOaHAIM3UPOBATh YPABHEHUS MEXAaHUYECKUX XapPAKTEPUCTUK U
MOSICHUTh YHEPTETUKY PaOOThI DJICKTPOIBUTATEIIS
— B PEXKUME NMPOTUBOBKIIOUECHHS,
— B PEXKUME BJIEKTPOJUHAMUYECKOIO TOPMO33;
— B PEKUME F€HEPATOPHOTO TOPMOKEHHS.
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3 JlabopaTopHasi pabora Ne 2. JkcnepuMeHTAJILHOE HCCIeA0BAHNE
CTATUYECKUX  XAPAKTEPUCTHUK JBUraTeJid MOCTOSSHHOTO  TOKAa
C MOCJIe10BATEIbHBIM BO30Y:KIeHEM

Ilenv pabomut

1 V3yuuTh criocoObl MOMYyYEHUSI UCKYCCTBEHHBIX MEXAHUYECKUX XapPaKTEPUCTUK
JIBUTATEIS IIOCTOSTHHOTO TOKa ¢ MociieoBareabHbIM Bo30ykaeHueM (1T ¢ I1B).

2 O3HaKOMUTHCS C METOJUKON OMBITHOTO CHATHS MEXaHUYECKUX XapaKTEPUCTHK.

3 OcBOUTH METOAMKY IKCIEpUMEHTATBbHOTO HccaenoBanust MX u OMX JIIT c I1B.

3.1 Iloozomoexa k évinoinenuto padonvl

1 W3yunTh npaBuiia TEXHUKKA O€30MACHOCTU MPH BBIMOJTHEHUH JTaHHOM J1abopa-
TOPHOMN PaOOTHI.

2 U3yunTh TEOpEeTUYECKHE MaTEpPHAIbl 110 HAMPAaBICHUIO WCCIICIOBAHUM
1abopaTopHOIl pabOTHI.

3 O3HaKOMUTHCS € IEKTPOOOOPYIOBAHUEM JTAOOPATOPHON YCTAHOBKH. 3aIHUCATh
NAaCIOPTHBIEC IAHHBIE UCTIHITYEMOT'0 AaCHHXPOHHOTO0 3JIeKTpoaBuraresns M1, Harpy3ou-
HOTO 3jieKkTpoaBuratesss M2, reueparopa G1 u ronHoro asuratens M3.

4 N3yuynTh Ha3HAYCHHUE AJIEMEHTOB U PEKUMBI PAOOTHI CXEMbI AJIEKTPUUYECKOM
NPUHIMITHATBHOHN J1Ta00paTOpHON yCTaHOBKH (PUCYHOK 6).

5 N3yunTh METOAMKY POBEACHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM.

6 Paccunrath u mocTpouTh ectecTBeHHYI0 MX 1 OMX nccienyeMoro 1BUratess
10 €r0 MAaCIOPTHHIM JAHHBIM.

PI/ICYHOK 6 - Cxema IJIL UCCIICAOBAHUSA MCEXAHUYCCKUX XAPAKTCPUCTUK JABUTATCIIA
IIOCTOSAHHOI'O TOKa IMOCJICA0BAaTCIBHOTO B036Y)KI[CHI/I$I
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3.2 Memoouueckue yKazaHus no npoeeodeHuUI0 uccie008aHuil

3.2.1 Dxcnepumenm Ne 1. cuamue ecmecmeennou MX u IMX.

JIaHHBIN SKCTIEPUMEHT IIPOBOJAUTCS B CIEAYIOLIEH IMOCIEA0BATEIIBHOCTH

1) moaTh Ha CTEH/ HATIPSHKCHHUE TTUTAHUS C TIOMOIIBIO0 ABTOMATHYECKUX BBIKITIO-
gateneir QF1, QF2;

2) MOATOTOBHTH YCTAHOBKY K MPOBEICHHIO MccienoBanuii. [loaroroBka ycra-
HOBKH 3aKJIIOYAETCS B COTJIACOBAHUU BKIIIOUEHHUS sikopeit mammn M2 u G1.

[ToaxmmtoueHue k cetu ucciaeayemoro asuratenss M1 ocyiiecTBisercs: BKItoUe-
HueM SA4, Ipu 3TOM B IKOPHYIO LIEIb OJHOCTHIO BBEJIEHO JOOABOYHOE CONIPOTHUBIIE-
aue R1. [To mepe pasrona M1 conmpoTHBIIEHUE TOJHOCTHIO BRIBOAUTCS (IIYHTUPYETCS
BIKJTIOUaTeeM SAG);

3) yCTaHOBHUTh HOMUHAIBHBIN TOK BO30Y)KJICHUS MAIUHBI M2 1 MUHHUMAaJTbHBIHA
TOK B 00MOTKe BO30Oyxnenus G1;

4) pa3oMKHYThH Iepekiarovareab SAG, yctaHoBuTh nepekimouarenn SA7, SA8
B nonoxkenne 1 (R, =0; (R,..R,)=0; (R,..R,)=0);

5) BKJIFOUNTH MPUBOHON (FOHHBIN) nBUTaTe b M3 myTéM HaxkaTHs KHOIIKU SB2.
[Tocrenenno yBennunBas Tok B OB G1 peoctarom RP1, pazornats M1 10 HOMUHAIB-
HOW cKopocTH. 3areM MOIKIoYuTh K cetd M1 (Bkimouuth SA4) W TPUCTYNHTH
K CHSITUIO XapaKTEPUCTHK;

6) perynupyst Harpy3Ky Ha Basly aJieKTpoaBuraTesis M1 myTéM n3MEeHEHHS TOKa
B030y>x1eHus MamHbl M2 peoctatom RP2, custs 10 Touek xapakrepuctuku. B mpo-
1IeCCe CHATHS XapaKTEPUCTUKU TOK SKOPSI HE JOJDKEH MpeBbImarh 3HaueHus 1,51

How
(cnenuts Mo npubopy PA1L). ITotok (TOK BO30OYKIACHHS) UCCIICyEMOTO JIBUTATEIIS U
HaIpsDKEHHE Ha SIKOPE B MPOIECCe ONbITa ClIeAyeT NOAACPKUBATh HEU3MEHHBIMU. Pe-
3yJbTaThI UCCIEAOBAHMI 3aHECTH B TAOJIHITY 2;

7) mnaBHO ymenbInas Tok B OB M3 1o 0, cHATh noka3auus mpuOopoB. J1iis 1aib-
HEWIlIero yBEJIWYEHUsI Harpy3ku HeoOxoaumo mepekitodaresneM SAl W3MeHUTh mo-
JspHOCTH HanpshkeHust Ha OB M3, a 3aTeM mi1aBHO YBETUYHTH TOK BO30ykaeHus. Pe-
3yJIbTaThl ONBITA 3aHECTH B TaONIUILYy 2.

3.2.2 Dxcnepumenm Ne 2. cusamue uckycemeennvix IMX (peocmammuuix) ons 3a-
OAHHBIX 3HAYEHUL 000ABOUHO20 CONPOMUBIEHUS 8 YenU SIKOPAL.

[ToBTOoputh neiicteus 1-7 m. 3.2.1. Ilpu 3ToMm BeIOpaTh TpeOyeMoe COnpoTUBIIE-
HUE R, B LIETIH SKOPS C TIOMOIIBIO MakeTHOro BoIKItouaTens SA9. Pezynbrare! ncce-

JIOBAaHHUM 3aHECTH B TaOJIHITy 2.

3.2.3 Dxcnepumenm Ne 3. cuamue uckyccmeennou MX u IMX uccnedyemoeco osuea-
meJis nNPU UWYHMUPOBAHUU SKOPS U 686e0eHUU 8 YeNb AKOPSA 000ABOYHO20 CONPOMUBTIEHUS.

[ToBTOoputs meiictBust 1-7 m. 3.2.1. Ilpu a3ToM BBIOpaTh TpeOyeMoe CONMpOTHBIIE-
HUE R, B IIETH SKOPS C MTOMOIIBIO MAKETHOTO BHIKIIOUaTes st SA9, myHTupyromee co-

MPOTUBIICHUE R, OOMOTKH SIKOpS — C MOMOIIBIO MAaKeTHOTO BhIKItOUaTens SAT. Pe-
3yJIbTAThl UCCIICIOBAHUM 3aHECTH B TAOJIHITY 2.
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Tabnunua 2 — Pe3ynbTaThl HCCIEIOBAHNN B PACYETOB

JlaHHbIe OIBITa JlanHbie pacuera

HaI/IMeHOBaHHe Rl R4 RS Il I 5 U . ® U . I I 5 . Rﬂ P M , AM M
XapaKTEPUCTUKU
Om |Om [OmM | A | A | B |pan/c | Br Br | Br | Hm | Bt | HwMm

EcrecTBeHHas
R, =0;
R,=0;

R. =0

Peocrtaturie

R, —3anaHo;
R,=0;
R, =0

[llyaTupoBa-
Hue O
Vckyc- R, — 3anaHo;
CTBEH-
HBIE

R, —3a-

JIaHo;
R, =0

[[IynTHpoOBa-
Hue OB
R =0;
R,=0;

R, —3anaHo

3.2.4 Dkcnepumenm Ne 4. cusmue uckyccmeennot MX u IMX uccnedyemoeo
osucamens npu wiynmuposaruu OB.

[ToBTOpuTh nevictBus 1-7 . 3.2.1. [Ipu 3TOM 3ayHTHPOBATH OOMOTKY BO30YXK-
JCHHSI C TOMOIIBI0 TMAKETHOrO BhIKIOUaTenss SAG. Pe3ynbraTel McClieIOBaHHMA
3aHECTH B TaOIUITy 2.

3.3 Obpabomka pe3yibmamoe IKCnEPUMEHM 08

Mowment M, H-M, Ha Bay uccieayemoro asuraresns M1

M=M,+AM , (3)

rae AM — MOMEHT NOTEPh BpalleHUs uccienyemoro asurarens, H-m ;
M, — snekTpoMarHuTHBI MOMEHT, H-Mm.
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M — — A A A A ’ (4)

P U,I,-1:-R
(Y

rae U, — HanpsbkeHue Ha sikope asurareniss M2, B;

|,q — TOK sIKOpst M2, A;

R, — conpoTuBnenue skops MmamHsl M2, Om.

MowmenT moteps AM Gepetcst u3 onbiTHOM KpuBoit AM = f (®) (pucynok 7) mst
TOW CKOPOCTH, JUIsl KOTOPOM MOJCUYUTAH 3JIEKTPOMArHUTHBIA MOMEHT M.

Pucynok 7 — 3asucumocts AM = f(®) mns gsuratens M2 npu HOMHHAIBLHOM TOKE
BO30YXKIEHUS

C 0CTaTOYHON TOYHOCTBIO CONPOTHBIIEHHE OOMOTKHU sikopss R,, OM, MOkHO
OTIPEJICTUTH 10 TACTTOPTHBIM JaHHBIM M2 Kak

R, =052 (1-1). 5)

H
Pe3ynbrarhl pacueToB 3aHECTH B TAOJIHILY 2.
[To manHbIM wuccaenoBaHuid noctpoutb OMX m MX. Bce XapakTepuCTUKH
CIemyeT TIOCTPOUTH B OXHOW cucteMe koopauHaT (o, 1) m (o,M). Cpaenarb

BBIBOJIBI TIO padore.
Konmponawsnsie éonpocwt u 3a0anusn

1 [Mowemy nst ABUTATENS MOCAEAOBATEIBHOIO BO30YKIEHUS HEJb3sI MOTYUYUTh
TOYHOE aHAJTUTUYECKOE BHIPAXKEHNE MEXaHUYECKON XapaKTePUCTUKN?

2 [Toxa3aTh MO ypaBHEHUIO MEXaHUYECKON XapaKTePUCTUKH, H3MEHEHHEM KaKuX
11apaMeTpOB MOXKHO PETYIUPOBATH CKOPOCTD JBUTATEIIA.
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3 [losicHUTH XapaKTEPUCTUKHU JABUTATEINSI IPU IIYHTUPOBAHUH SIKOPSI.

4 V300pa3uTh U TMOSCHUTH MEXAHMUYECKHE XapaKTePUCTUKU JIBUTATENs B
TOPMO3HBIX PEKUMAX.

5 Kakue ocHOBHBIE Mepbl 0€30MaCHOCTH HYXHO coOmtogath npu mycke JIIT
c 1B u nipu npoBeieHnH ONBITOB?

4 JladbopaTopHasi padora Ne 3. JkcnepuMeHTAILHOE HCCIeJ0BaAHNe
CTATUYECKHUX XapPaKTePUCTHK ACMHXPOHHOT0 JABUTATEJIA
C KOPOTKO3aMKHYTHIM POTOPOM

Ienv padbomur

1 3yuuTh cTaTU4YECKHE ECTECTBEHHBIE U UCKYycCTBEHHbIE MX 1 OMX acuHXpOH-
HOT'O JIBUTATENs ¢ KOPOTKO3aMKHYThIM poTopoM (AJIK3).

2 OCBOHUTH METOUKY pacu€Ta eCTECTBEHHBIX U UCKycCTBEHHBIX MX 1 OMX, uc-
IIOJIb3YSI TACTIOPTHBIE JAHHBIE.

3 UccaenoBats MX u OMX mpu cUMMETpUYHOM NUTaHuu cratopa AJl moHu-
YKEHHBIM HaIPSHKEHUEM, TP U3MEHEHUH YKCIIA TIAp MOJIIOCOB, ITPU BKIIFOUEHUH B LIETh
cTaTopa J00aBOYHBIX COMPOTUBICHUI CUMMETPUYHO U HECUMMETPHUYHO.

4.1 Iloozomoexa K éblnoiHeHUI0 PAOONb

1 WByuuTh mpaBWiia TEXHUKHA OE30MACHOCTH TIPH BBHIMOJIHCHUH JIaHHOM
1a60paTopHOI PabOTHI.

2 W3yunth TeEOpeTUYECKHE MaTepHalibl [0 HAMpaBICHUIO HCCIEI0BAHUMA
n1abopaTopHOIl pabOTHI.

3 O3HaKOMUTHCS € IEKTPOOOOPYI0BAHUEM JTAOOPATOPHON YCTAHOBKH. 3aMHUCATh
MACMIOPTHHIE IAHHBIE UCTIBITYEMOTO aCHHXPOHHOTO 3eKTpoaBurarens M1, narpysou-
HOTO 3JieKkTpoaBurarenss M2, renepatopa G1 u rorHoro nBuraresns Ma3.

4 V3yunTh Ha3HAUYCHUE 3JIEMEHTOB M PEKUMBI PaOOTHI CXEMBbI IEKTPHUECKOMN
NPUHIUITHATBHON J1TA00paTOPHON yCTaHOBKH (PUCYHOK 8).

5 N3yunTh METOAMKHN TTPOBEACHUS SKCTICPUMEHTAIBHBIX HCCIICIOBAHUH.

6 PaccunTaTh U MOCTPOUTH €CTECTBEHHBIC MEXaHUYECKYIO U DJICKTPOMEXaHuYe-
CKYIO XapakTepUCTUKHU ABuraTess M1.

4.2 Memoouueckue yKazaHus no npoeeodeHUuI) ucci1e008aHuil

4.2.1 Dxcnepumenm Ne 1. cnamue ecmecmeennoti MX.

JIaHHBINA 5KCIEPUMEHT IMTPOBOJAUTCS B CIEAYIONIEH IMOCIE0BATEIBHOCTH

1) moaTh Ha CTEH/ HANPSHKCHHUE MTMTAHUS C TIOMOIIBI0 ABTOMATHYECKUX BBIKITIO-
gateneit QF1, QF2;

2) ¢ momonipio TymOepoB SAL, SA2 3aMKHYTh OOMOTKH BO30YKICHUS dIEKTPO-
neuratens M2 u renepatopa G1,
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3) nepekioyaTesib SA3 MOCTaBUTH B TIOJIOKEHUE <Y »;

4) yCTaHOBHTH ¢ MOMOIIBI0 peocTata RP4 HoOMHHAIBHBINA TOK BO30YKICHUS Ma-
muHbl M2, ¢ momoribio peoctata RPS — MuHUMalIbHBIN TOK B 0OMOTKaX BO30YKICHUS
reneparopa G1;

5) BKIIIOYUTH MPUBOIHOM (FOHHBIN) nBUTaTeah M3 myTéM HaxkaThs KHonku SB4.
[TocTtenenno yBenuuuBas TOK BO30y»kneHusi reHepatopa G1, pasorHarth wuccie-
JTyeMblil iBuraTens M1,

6) BKJIIOYHMTH UCCIIeyeMbIi aBuraTesb M1 mytém HakaTus kHonku SB4. Yeenu-
yiBasi TOK B 0OMOTKe B030ykJeHus renepatopa G1, pazorsarb ero 10 CKOpPOCTH
(L5..1,8) - ®,. IIpu sToM uccaenyemslii asuratear M1 paboraer B pexxume reHepa-

TOpa W MPUBOAMUTCS B ABMKEHUE MallMHONW M2, paboraroiieid B IBUraTe€IbHOM pe-
xuMe. Ilocae 3Toro HayaTh CHATHE €CTECTBEHHOM XapaKTEpUCTUKU. 11naBHO ymeHb-
11ast TOK B 00MOTKe BO30y>xieHus reHeparopa G1 no Hyns, cHsitb OMX nccnenyemoro
IBUTATEIIS B TEHEPATOPHOM, @ 3aTE€M B JBUTATEIbHBIX PEKUMAX.

~380B, 50Ty
AL\ oF1
K =220
| |QF2
X—\ LLI 121
SB2 EMI
SBI
z T
541 842 % i
B OBE N s
B4
RP4 RPS 583 jﬁ DKMZ
M2 []_.I Gi kM2
PA2
" H
111 L21 L3
PvI |
KM2
s44
S43 .~
M2 PV3 61 M4
() v
P43
®

Pucynok 8 — Cxema snekTpuueckasi IpUHIUITHAIBHAS Ta00paTOPHON YCTaHOBKU
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JUist nanbHENIIero yBeJanyeHus: Harpy3Ky Ha Bally ucciieyemoro asurarens M1,
a Takxke Ui cHATHS MX B pexume MpOTUBOBKIIOYCHHS] HEOOXOUMO MepeKItoyaTe-
neM SA2 W3MEHUTh MNOJSPHOCTh HANpPSDKEHHs] B OOMOTKE BO30YKIEHUsI reHepa-
topa G1, a 3aremM, MJIaBHO yBEIMYMBAas TOK BO30YXACHHUS MalIuHbl M3, CHATH He-
CKOJIBKO TOUEK XapaKTEPUCTHKHU.

s moctpoenus MX HeoOxoaumo cHATh He MeHee 10...12 mokazanuit npudopos
(nampumep, 3aaaBast mar usmMeHenus ckopoctu M1 20 pan/c o mpudopy Pwl).

[Ipu mpoBeseHnH OMbITa CAEAYET UMETh B BUIY, UTO, CHUMAsl Y4acCTOK XapakTe-
pUCTHKH Tocie MOMeHTa M oy, 3aMepbl o mpubOpaM HaAJ0 MPOU3BOIUTH GBICTPO,

yTOOBI N30€XKaTh HEJIONYCTUMOTO NIEperpeBa 0OMOTOK CTaTOpa TOKaMH, B HECKOJIBKO
pa3 NOPEBBILIAIOIIMMH HOMHUHAIbHOE 3HauyeHue. JlaHHble WCHBITAHUW 3amu-
caTb B Tabnuiry 3.

Tabmuna 3 — Pe3ynbTaThl HCCIEIOBAHNN B PACYETOB

JlaHHBIE OTBITA JlanHble pacuéra

HaumenoBanue >
XapaKTePUCTHKH U h |RIL Y, | o [RILUERIP|IAM | M

B | A4 |Br| A| B |pag/c|Om| Br | Br [Br|H-MH: M

U =127 B;
R =0;
2p=6;
SA3 B nojiokKeHUH « Y
U =127 B;

R #0
CHMMETPHYHO;
2p=6;

SA3 B OJI0KEHHUH « Y
U =127 B;

R #0

HECUMMETPUYHO;
2p=6;
SA3 B HOJ0KEHNHN «Y»
U =127 B;
R, =0;
2p=4;

SA3 B nonoxxeHuu «A»

4.2.2 Dxcnepumenm Ne 2. cuamue uckyccmeennou IMX npu cummempuyrnom
BKIIIOYEHUU 8 (Pa3bl cMamopa aKmueHvLX CONPOMUBIEHU.

[ToBTOpuTh nevicteust 1-6 m. 4.2.1. [Ipu 5TOM BBecTH B IIeb CTaTOpa CUMMET-
pUYHO Harpy3ky c mnomornisto peoctatoB RP1...RP3. Pesynbrarsl ucciempoBaHuit
3aHEeCTH B TabuIy 3.



DnekTpoHHas oubnuoreka benopyccko-Poccuiickoro yHuBepcuTeTa

http://e.biblio.bru.by/

21

4.2.3 Dxcnepumenm Ne 3. cusamue uckyccmeennot IMX npu Hecummempuunom
BKIIIOYEHUU 8 Pa3bl CMAmopa aKmMueHbIX CONPOMUGIEHUI.

[ToBTOopuTh nevictBus 1-6 n. 4.2.1. [Ipu 3TOM BBECTHU B LI€TIb CTATOPA HECUMMET-
PUYHO Harpy3Ky c nomoiubto peocratoB RP1...RP3. Pe3ynbTarsl ucciienoBanuii 3aHe-
CTH B Tabnuiy 3.

4.2.4 Dxcnepumenm Ne 4. cusmue uckyccmeennoi IMX npu uzmenenuu uucia
nap nonocog osucamens M1.

[ToBroputh nevictBus 1-6 m. 4.2.1. [Ipu 3TOM NEpeKIIIOYUTL COEAUHEHHUE O0-
MOTKH CTaTOpa CO 3BE3/IbI HA TPEYTOJIBHUK C TOMOIIKI0 TiepekitouaTens SA3. Pe3yms-
TaThl UCCIICAOBAHUN 3aHECTH B TabIuUIy 3.

4.3 Oopabomka pe3y1omamoe IKCHEPUMEHM 08

MowmenT M, H-M, Ha Baily uccienyemoro asurarens M1

M=M,+AM | (6)

rae AM — MoMeHT noreps BpameHus, H-M;
M, — sekTpoMarHUTHBIH MOMEHT HArpy304HOM MarmHbl M2, H-Mm.

M =

el

== . ™)

P U, 1,-17R
(6 (6

rine U, — manpsokenue Ha skope npuraress M2, B;
|, — TOK sxopst M2, A;
R, — COMPOTHUBIICHUE SKOPA MAIMHBI M2, OwM.
Mowmentr moreps AM, H-m, Oepercs wu3 ombiTHOM KpuBoii AM = f(w)

(pucyHOK 9) mIst TOM CKOPOCTH, IUISI KOTOPOW IOACYHUTAH JICKTPOMATHUTHBIA MO-
MeHT M. 3Hak «+» COOTBETCTBYET JBUIAaTEIbHOMY peXUMY padoTbl M1, 3HaK «—» —
TrE€HEPATOPHOMY U PEKHUMY IPOTUBOBKIIOYEHUS.

C mocTaTOYHOW TOYHOCTBHIO COMPOTHUBIEHHE OOMOTKH sikops R,, OM, MOXKHO

OIIPCACINTD I10 IMAaCIIOPTHBIM JaHHBIM M2 kak

RﬂZO,S-%-(l—n). (8)

H

Pesynbrarhl pacueToB 3aHOCSTCS B TaOIHILy 3.

[To nanHbIM uccaeaoBanuid noctpoutb OMX nu MX U CpaBHUTH UX C AHAJIOTUY-
HBIMH pacu€THbIMU. BCce XapakTepUCTUKU CIEAYET NOCTPOUTH B OJHOM CUCTEME KOOP-
muHat (o,1) u (o,M). CaenaTts BEIBOIBI O paboTe.
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300
pan/c

100

-100

-300

3,0 2,0 1,0 0 10 20 Hwm 30
AM — =

Pucynok 9 - 3asucumocts AM = f(®) nna msuratens M1 npu HOMHMHAJILHOM TOKE
BO3OYXKICHUS

Konmponawsnwie éonpocwt u 3a0anusn

1 WM3oOpasuth ® TpoaHadu3upoBaTh ecTrecTBeHHble MX um OMX A]]
B TPEX KBaJpaHTaXx.
2 H3006pa3uth u mpoaHaIM3upOBaTh HCKyccTBeHHbIe MX 1 OMX AJI:
— TNpd CUMMETPUYHOM U HECUMMETPUYHOM HW3MCHCHUHU  HATpS-
’KEHUS Ha CTaTope;
— IpU CUMMETPUYHOM U HECUMMETPUYHOM BBEJICHUU aKTUBHBIX COMPOTHUB-
JIEHUH B LIeNb CTATOpa U B LIENb POTOPA;
— pU CUMMETPUYHOM U HECUMMETPUYHOM BBEJICEHUU WHIYKTHUBHBIX
COTPOTHUBJICHUH B IIENb CTATOPA,;
— IIpY U3MEHEHUH YHCJIa Tap MOJOCOB.
3 Hanmucats Gpopmyisl Kinocca, moka3ats 0071aCTh UX UCTIOIH30BAHUS U TOSICHUTD
BEJTMYHMHBI, BXOAIINEC B (POPMYIIBI.
4 OOBICHUTH METOAUKY CHATHS MX B paboTe W MOSCHUTH NMPUYUHY OTIHYUS
OTIBITHBIX XapaKTEPUCTUK OT pacCUMTaHHBIX MO opmynam Kiocca.
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5 JlaGopaTtopHasi pabotra Ne 4. JkcnepumMeHTAILHOE HCCIEI0BAHNE
CTATUYECKUX XAPAKTEPUCTHK ACHHXPOHHOIO ABUrartelisi ¢ ¢a3zHbIM
poTOopoM

Ilenv pabomut

1 MI3yunts cTaTHuECKUE €CTECTBEHHbIE U UCKyCCTBEHHbIE MX 1 OMX acuHXpOH-
Horo ABuratens ¢ pasapiM poropom (AJIDP).

2 OCBOUTH METOJAMKY pacuéTa eCTeCTBEHHBIX U MCKYCCTBEHHbIX MX u DMX,
UCIIOJIb3Ys ITACTIOPTHBIE JaHHBIE.

5.1 Iloozomoexa Kk évinoinenuto padonot

1 V3yunTh npaBuia TEXHUKU O€30MAaCHOCTU IPU BBINOJIHEHUH JaHHOM Jiabopa-
TOPHOMU PabOTHI.

2 VI3y4nTh TeOpeTUIECKHe MaTepHAaIIbl [0 HAMPABJICHHUIO UCCIIEA0BaHu 1abopa-
TOPHOW padOTHI.

3 3amucaTh NaCMOPTHBIE JaHHBIE UCIBITYEMOT0 ACHHXPOHHOTO 3JIEKTPOBH-
ratenst M1, wHarpy3ouHoro »siekrponaBurarenss M2, renepatopa M3 u ros-
Horo aBurareis M4.

4 V3ydnTh Ha3HAYCHUE SJIEMEHTOB M PEKUMBI PaOOTHI CXEMBI IEKTPHUECKON
NPUHIKIIHAIBHON JTabopaTopHOi ycTaHoBKH (prcyHoK 10).

5 N3yunTh METOAMKYN POBENCHUS SKCIIEPUMEHTAIIbHBIX UCCIICIOBAHUM.

5.2 Memoouueckue yKazanus no npoeedeHur0 uccied08aHuil

5.2.1 Oxcnepumenmor Ne 1 u 2. cuamue ucxyccmeennvix OMX o= f(l;)
(R..R;=0; R,..Ry=0; R,..R;,=0) ona 0eyx snauenuii nanpsocenus. U, =120 B
u U, =80 B.

JIaHHBIN SKCTIEPUMEHT IIPOBOJAUTCS B CIEAYIOLIEN ITOCIEA0BATEIIBHOCTH

1) momaTh Ha CTCHJ HANpPSIKCHHE IUTAHHWS C IMOMOIIBI0 aBTOMATHYCCKUX
BeIKIIIOUaTeneit QFL, QF2;

2) ¢ mnomompbl TymOiaepa SALl 3aMKHYTh OOMOTKY  BO30YXICHUS
aneKTpoaBuraTesst M3;

3) ¢ momortipio TyMOepoB SA2...SAG 3alIyHTUPOBATH CONPOTUBIICHHS B IICIH
cTaTopa M poTopa UCCIeAyeMOTro eKTpoaBuraTens M1;

4) yCTaHOBHTD C MOMOIIBIO peocTaTa RP2 HOMUHAIBHBINA TOK BO30YXKICHHUS Ma-
muHBl M2, ¢ moMotibio peoctara RP1 — MuHMMaNIbHBINA TOK B 0OMOTKE BO30YKICHUS
aeKTpoaBuraTens M3,

5) BKITIOYUTH MPUBOJIHOM (FOHHBIN) qBUTaTEIh M4 TyTéM HaxkaThs KHOnku SB4.
[TocTenenHo yBenuauBasi TOK BO30YKICHUSI AIEKTpoABUTaTenss M3, pa3orsarh uccie-
TyeMblil iBuratens M1,
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6) BKJIFOUUTH UCCIIeAyeMbIi nBuTraTenb M1 myTém HaxkaTus kHonku SB2. YBenu-
YiBasi TOK B 0OMOTKE BO30YXACHUS dJICKTpoABUTaTest M3, pa3orHaTh ero 0 CKOpo-
cra (1,5...1,8) - o, . ITpu sTOoM mccnenyemMsiii geurareib M1 paGoTaeT B pexxuMe reHe-

paTopa ¥ IPUBOJUTCA B JIBIDKCHHE MaInHOW M2, paGoTarorieil B IBUTATEILHOM pe-
xuMe. Ilocae 3Toro Hayath CHATHE €CTECTBEHHOM XApaKTEpUCTUKH. [[maBHO ymeHb-
1rast TOK B 0OMOTKe BO30Y>KaeHUs nekTpoasuratesnst M3 no nyns, casitb OMX ucce-
JyEMOTO JBATATENS B TEHEPATOPHOM, a 3aTE€M B IBUTATEIbHBIX PEKAMAX.

Pucynoxk 10 — Cxema snekTpudeckas MpuHIIMITHAIbHAs 1a00paTOPHOI YCTaHOBKH

JIns nanpHENero yBeaIuyeHus Harpy3Kky Ha Bajly ucciieqyeMoro asurarens M1,
a Takxe s cHATUSE MX B pekrMe MPOTHUBOBKIIIOUEHUSI HEOOXOAMMO MEepeKIroyaTe-
nem SALl U3MEHHUTH TOJIIPHOCTH HAMPSHKEHUS B OOMOTKE BO30YKICHUS JIEKTPOIBH-
ratens M3, a 3aTeMm, TJIaBHO yBEIUYHMBAs TOK BO30YKICHHsI MamuHbl M3, CHSAThH He-
CKOJIBKO TOYEK XapaKTEPUCTUKH. J|laHHbIE HCTIBITAHUH 3amucaTh B Ta0IuUIy 4.
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Tabnuna 4 — Pe3ynbTaThl MCCIEOBAHUN U pacUETOB

JlaHHbIE OTBITA JlanHble pacuéra

Ul | ]| U, Y l,-U, |22'R2 P AM M
B|A|A| B | panlc Br Br Bt H ™ H'm

HaunmenoBanue
XapaKTEPUCTUKHU

U =127 B;
R,=0;
R,=0;
R, =0

U =80 B;
R, =0;
R,=0;
R, =0

U =120 B;
R, #0

CUMMETPHUYHO,
R,=0;
R, =0

U =120 B;

R, #0
HECUMMMECTPHUYHO,
R,=0;

R, =0

U =127 B;
R, =0;
R, #0;
R, =0

U =127 B;
R, =0;
R, #0;
R, #0

w

~

5.2.2 Dxcnepumenm Ne 3: cuamue uckycemeennvix IMX © = T (1,) npu cummem-
puuHoOM eKkmoueHuu 6 @azel cmamopa axkmuenvlx conpomusnenutl (R..Ry#0;

R,..Rs =0; R,..R, =0) onsa snauenus nanpsxcenus U, =120 B,

[ToBTOpuUTH AevicTBust 1-6 . 5.2.1. Ilpu »TOM BBECTH B 1IeMb CTaTOpa J0OABOYHOE
COIPOTUBIICHNE CUMMETPUYIHO C TOMOIIBIO niepekitouatenein SA2 u SA3. PezynbraTsl
MCCJIEI0BAHMM 3aHECTH B Tabuly 4.

5.2.3 Okcnepumenm Ne 4. cusmue uckycemsennvix IMX o= f(l,) npu necum-
MempuyHoMm eKkmouenuu 6 gazvl cmamopa akmuenvix conpomusnenuil (R..R; #0;

R,..Rg =0; R,..R, =0) mns snauenus nanpsoxenus U, =120 B,
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[ToBTOpuTH AeiicTBust 1-6 1. 5.2.1. [Ipu 5TOM BBECTH B IIeNb cTaTOpa J00AaBOYHOE
COIMPOTUBIICHUE HECHUMMETPUYHO C TOMOIIBIO OJHOTO M3 Mepekitrodarencii SA2
u SA3. Pe3ynbTaThl UCCIEI0BAHMM 3aHECTH B TabauLLy 4.

5.2.4 Dxcnepumenm Ne 5. cusmue uckycemeennvix IMX o = f(1,) npu cummem-
PUYHOM GKIIOYeHUU 6 yenv pomopa axmusHvix conpomugienui (R;..R;=0;

R,..Ry #0; R,..R, =0) 0na snauenus nanpsocenus U, =120 B,

[ToBTOpUTh AeiicTBusa 1-6 . 5.2.1. Ilpu 3TOM BBECTH B 1IeNb pOTOpPa J00ABOYHOE
COIIPOTHUBIICHUE C MOMOIIBIO nepekitoyarens SAS. PesynbTaTsl Hcciae10BaHul 3aHe-
CTH B Tabnumy 4.

5.2.5 Dkcnepumenm Ne 6: cuamue uckyccmeennvix IMX o = f(1,) npu cummem-
puunom eKkmoueHuu 6 yenv pomopa axkmushvlx conpomuenenuti (R..Ry;=0;

R,..R,#0; R,..R, #0) onsa snavenus nanpsaxcenus U, =120 B,

[ToBTOpuTh nevicteus 1-6 m. 5.2.1. IIpu 5TOM BBECTH B 1I€TIh pOTOpPA J100aBOYHOE
CONPOTUBIICHUE C TIOMOINBIO mepekmrouarens SAG. JlaHHble WCTBITAHUN 3amm-
caTb B Tabnuiy 4.

5.3 Obpabomka pe3yrbmamos IKCnepuMeHmos
Mowment M, H-M, Ha Bay ucciegyemoro asurarens M1

M=M,+AM 9)

rae AM — MOMEHT NOoTeph BpauieHus, H-wm;
M, — snekTpoMarHuTHBIH MOMEHT Harpy304Hoi MamuHbl M2, H-Mm.

u,-1,-12-R

P
M = —= A A
o= o : (10)

U, — HampsbkeHue Ha sskope apurarens M2, B;
|, — Tok sixkopst M2, A;
R, — conporusienue skops Mammasl M2, Owm,

Mowment morepr AM Gepercs u3 onbitHOM kpusoit AM = f(®) (pucynok 11)

JUIL TOM CKOPOCTH, JUIsI KOTOPOWM TOACYMTAH JJICKTPOMArHUTHbIA MoOMeHT M.
3HaK «+» COOTBETCTBYET JBUTaTEIIbHOMY PEeXXKUMY padoThl M1, 3HaK «—» — reHeparop-
HOMY M PEKHUMY MPOTHBOBKIIIOUCHHUSI.

C 1ocTaToYHOM TOYHOCTHIO CONPOTUBIEHHE OOMOTKH sikopst R,, OM, MOXXHO

OIMpCACIUTDL 110 MAaCIIOPTHBIM JaHHBIM M2 xak

Rﬂ=0,5-%-(1—n). (11)

H
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Pe3ynbTaThl pacueToB 3aHOCSATCA B TaOIUILy 4.

300

pag/c

100

-100

-300

3,0 20 10 0 1,0 20 Hm 30
M ——

Pucynoxk 11 — 3aBucumocts AM = f(®) mns asurarens M1 npu HOMHUHAIBHOM TOKE
BO30OYXICHUS

[To nanHbIM uccnenoBaHuid MOCTpouTh DMX u MX U CpaBHUTH UX C aHAJIOTUY-
HBIMH paCUE€THBIMH. Bce XapakTepUCTUKU CIIeIyeT MOCTPOUTh B OJHOU CUCTEME KOOP-
muHat (o,1) u (o,M). Caenath BBIBOJBI MO paboTe.

KOHmPOJleble eonpocol U 3a0anusn

1 W306pa3uth M mpoaHAIM3UpOBaTh ecTecTBeHHble MX u OMX AJ|®
B TPEX KBAJApAHTAX.
2 N300pa3uTh U MpoaHaaIu3upoBaTh UCKyccTBeHHbIe MX 1 OMX AJ:
— IpU CUMMETPUYHOM M HECUMMETPUYHOM U3MEHECHUH HaIpsKe-
HHUS Ha CTATOpE;
— [IPU CUMMETPUYHOM U HECUMMETPUYHOM BBEJICHUU AKTUBHBIX COIPOTHUB-
JICHWH B LIENb CTATOPA U B LIENIb POTOPA,;
— IIP¥ CHMMETPUYHOM U HECUMMETPUYHOM BBEJAEHUU UHAYKTUBHBIX COITPO-
THUBJIEHUN B LIETb CTATOPA.
3 Hammucate ¢popmysst Kinocca, mokazath 0071aCTh UX UCTIONB30BAHUS U TIOSICHUTH
BEITWYMHBI, BXOJISIINE B (OPMYIIHI.
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6 JlabopaTopnas padota Ne 5. JkcnepuMeHTaIbHOE UCCIe0BAHNE
3JIeKTPONpuBoAa no cucreMe «['eHepaTop — IBUraTesib»

Ilenv padbomur

1 V3y4ynTh METOIUKY pacueTa MEXaHHUECKHX XapaKTEPUCTHK SJIEKTPOIPHUBO/IA
o cucteMe «I'eneparop — apuratens («I” — [I»)».

2 O3HaKOMHTBLCS C ONBITHBIM HccleaoBaHreM cucteMbl «I' — JI» (crmocobamu
peryJupoBaHMs CKOPOCTH, peXKUMaMd pabOThl MalllMH, JUara30HOM pery-
JIMPOBAHUS CKOPOCTH).

6.1 IToozomoexa K ébinoiHeHUI0 padonivl

1 WByuuth mpaBmiia TEXHUKHA OE30MACHOCTH TMPH BBHIMOJIHCHUH JTaHHOM
1abopaTopHOI pabOTHI.

2 WM3yuuTh TEOpETHMYECKHE MaTephalbl MO HAMpaBICHUIO HCCIECIOBAHHIMA
1abopaTopHOI PabOTHI.

3 O3HaKOMUTHCS C AEKTPOOOOPYI0BaHUEM J1a0OPATOPHOIN YCTAHOBKU. 3anucarh
[acHOPTHbIE JaHHBIE UCIIBITYEMOI0 aCHHXPOHHOT'0 3JIeKTpoaBurarens M1, narpyzou-
HOTO 2JiekTpoaBurarenss M2, renepatopa G1 u rorHoro nBuraresns Ma3.

4 V3yunTh Ha3HAUYEHUE BJIEMEHTOB M PEKUMBI PaOOTHI CXEMbI 3JIEKTPUUECKOMN
NPUHIUITHATIBHOMN 1Ta00OpaTOpHON ycTaHOBKH (pUCYHOK 12).

5 V3yuuTh METOIMKY NMPOBEIECHUS HKCIIEPUMEHTAIbHBIX UCCIEA0BAHUN.

6 Paccuntarh U MOCTPOUTH €CTECTBEHHYIO U PSiJl HCKYCCTBEHHBIX MEXaHUYECKUX
XapakTepucTHK aBuratesnst M2 B cucteme «I' — JI» mpu peryaupoBaHUU CKOPOCTH H3-
MEHEHHEeM HamnpsbkeHus reHeparopa G1l, a Taxke npu peryaupoBaHUU MOTOKOM BO3-
Oyxnaenus asurarens. OnpeaenuTs 00N JUama30H PeryInPOBaHUS CKOPOCTH B HC-
cinexyemoi cucreme «I' — J[». 3HaueHne HanpsHKEHNs U MTOTOKA MPUHATH TAKUMHU XK€,
KaK U TPU SKCIIEPUMEHTAIBHOM HCCIIeIOBaHNY (Tabmuia 5).

6.2 Memoouueckue ykazanus no npoeedeHu0 uccied08aHuil

6.2.1 Oxcnepumenm Ne 1. cuamue mexanuuweckux xapaxmepucmux o0euea-
mensa M2 6 cucmeme «I”" — J[» npu uzmeHneHuu no0800UMO20 HANPANCEHUS.

JIaHHBINA 5KCTIEPUMEHT MTPOBOJUTCS B CICAYIOMIEH MOCIEI0BATECIBHOCTH:

1) moxaTh Ha CTCH]I HANPSDKEHUE TUTAHNS,

2) peocratel RP1 u RP3 BeICTaBUTH B II0JI0’KEHUE, COOTBETCTBYOIICE MHHUMAJTh-
HOMY, a peoctaT RP2 — HOMUHAIRHOMY TOKY BO30YyKIeHHS MaruH. Harpy3o4uHsbrii
peoctaT RP4 oTkmrouaercs BeIKIIOUaTeeM SAZ,

3) HaXKaTh KHOMIKY ynpasicaus SB2;

4) 3aMKHYTh BBIKIIOYaTe) b SAL ¥ MJIaBHBIM YBEIHMUECHUEM TOKA BO30YKICHHSI
reHepatopa G1 pazornate aBuraresib M2 10 HOMUHAIBLHON CKOPOCTH;

5) XapaKTepUCTHKH CHSTH MPU HE3aBUCUMOM U PAaBHOM HOMHHAJIBHOMY TOKE BO3-
OyxaeHust ABuraresis M2 u HanpspDKEHUSIX, MPU XOJOCTOM XOJIe JABUTATels, PaBHbIX
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u,=uv,;u,=08U,;U,=06-U,;U,=04U,;U,=02-U, . Hanpsokenus U,, U,,
U,, U, ipu Harpy3ke aBuraresis M2 He moAaep>KUBat0TCs MOCTOSTHHBIMU. J[J1s1 KaxK 101

XapaKTEPUCTUKU CHATH 4...5 Touek. J[aHHbIE ONbITa 3aHECTH B TAOIULY O;
6) Mo OKOHYAHUM PKCIIEPUMEHTA HAXKaTh KHONIKY SB1.

~380B, 501y

NN\ OF
SBI

SB2

KMI

\ \ EKMI
Y

Mi

~50Iy, 220 B

KMI

D_|

SA1 SA42
L~ ”
Gl PV M2 M3 PV2
®  Q Q © o
r{‘” PR pol f%ﬂ
O, ©) ®

M3

PA4

Pucynok 12 — Cxema 11t uicciieoBaHus dNIEKTporpuBoaa mo cucreme «I — JI»

6.2.2 Dxcnepumenm Ne 2. chamue MexaHuieckux xapaxmepucmux ogueameins M2
6 cucmeme «I"— J[» npu uzmeHnenuu nomoka 8030yHcoeHusl.

JIaHHBIN SKCTIEPUMEHT ITPOBOJAUTCS B CIEAYIOIIEN MOCIEI0BATEILHOCTH:

1) mojaTh Ha CTCHI HANTPSDKCHUE TTUTAHHMS;

2) peoctatel RP1 u RP3 BeICTaBUTH B IOJI0KEHUE, COOTBETCTBYIOIIEE MUHUMAJIh-
HOMY, a peoctaT RP2 — HoMuHanbHOMY TOKY BO30YkJeHus MaiivH. Harpy3ouHsiii
peoctaT RP4 oTkirounTh BhIKIIOUaTeaeM SAZ;

3) HaXkaTh KHONIKY yrpaBiieHus SB2;

4) 3aMKHYTh BBIKIIOUaTe) b SAL ¥ MJIaBHBIM YBEIHUCHUEM TOKA BO30YKICHHSI
reHeparopa G1 pa3zornars neurareiab M2 10 HOMUHAIBHON CKOPOCTH;
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5) mpu U3MEHEHWH TIOTOKAa BO30YKICHHUS CHATh XapaKTCPUCTHUKU IS
&, =08, , &, =06-@ . B 3T0M ONbITE €CTECTBEHHAs XapaKTEPUCTHKA IIPU

U,=U, ul =1, asnsercs ucxonnou. [ns onpenenenust @, HEOOXOIMMO BOCIIOIb-

30BaThCs KPUBOM HAMAarHMYUBaHUsI 1BUTATE s (pUCYHOK 13) 1 yrke 1o Hel onpeaessaTh
3HAUEHUS TOKA BO30YX ACHUS MIPU 3aJaHHBIX 3HAYEHUSAX TTOTOKOB.
Bo Bpewms ombiTa 3agaHHBIC 3HAYEHUS TOKA BO3OYXKIACHUS | , MOIEPKUBAIOTCS

Hen3MeHHbIMU. [101BOIMMOE HaPsKEHKE TIPU XOJIOCTOM XO0/1€ YCTaHABIMBACTCS PaB-
HBIM HOMHHAJIBHOMY U TMIPH Harpy3ke ABUTarenas M2 He NoaAepKUBAETCS MOCTOSH-
HbIM. JlaHHBIE OMBITA 3aHECTU B TaOUILY 5;

6) Mo OKOHYAHUH PKCIIEPUMEHTA HaXaTh KHONKY SB1.

Ta6JII/II_Ia 5- SKCHepI/IMeHTaHBHHe " paCUCTHBIC TAHHBIC

Crioco6 JlaHHBIE OIIBITA [Jannsle pacyeTa
perymuposanus | |, l, | U, l, @ l,-U, IR, M
CKOPOCTH A A B A pan/c Bt Bt H ™M
U, =U,
U,=08-U,
U,=0,6-U,
Uu,=0,4-U,
Uu,=02-U,
D, = 018'@011
®,=06-2D,
6 07
10 B6
0,
a5
0.4
D > .
02
0.1

0 200 400 600 300 1000 1400
W —

Pucynoxk 13 — Kpuast HamaranuuBanus asurarens [1C-42
6.3 Obpabomka IKcnepumeHmaIbHbIX OAHHBIX
1 Ilo skcnepyUMEHTaNbHBIM JAHHBIM PACCUUTATh U MOCTPOUTH MEXaHUUYECKUE U

ANEKTPOMEXAHUYECKHUE XapaKTEPUCTUKU ABUTATENS M2.
DnexkTpoMarHuTHBIA MOMEHT M, H-M, Harpy3o4yHOil MamuHbl M2
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M. =

9

s 2, (12)

P U, l,-12R
Q) (o))

IJie ® — CKOPOCTh BpallleHUs Bajla JIBUTATENs, paj/c,
P — snekTpomarHutHas MOIIHOCTS, BT;
U, — HampsbKeHue Ha sikope aurarens M2, B;

|, — TOK sikopst M2, A;
R, — cOIpoTUBIIEHUE AKOpsl MaIuHbl M2, Owm.
C 10CTaToYHOM TOYHOCTBIO CONPOTUBIEHUE OOMOTKH SIKOPSAR,, OM, MOXHO
OTIPEACTUTH 10 NAaCIOPTHBIM JaHHBIM M2 Kak

R, =052 (1-1). (13)

H

2 CpaBHUTb paCUETHBIC U ONBITHBIE MEXAHUYECKUE XAPAKTEPUCTUKHU U JIaTh UX
KpaTKUW aHaJIN3.
3 Ha ocHOBaHMHM OMBITHBIX XapakTepuctuk o= f(l,) u o= f(M) mocrpouts 3a-

BHCHMOCTh MOMEHTA M MOIITHOCTH B (PYHKITUY CKOPOCTH JJIsl HOMUHAJILHOTO TOKA JIBU-
rarensd P,M = f (o).
JIns 5TOro Ha CKOPOCTHBIX XapakTepuctukax o= f(l,) yepe3 TOUKy, COOTBET-

CTBYIOILLYI0 HOMUHAJIbHOMY TOKY ABHrarens |, IPOBECTH BEPTUKAIBHYIO MPAMYIO.

an

ITo BenmuumHaM CKOpPOCTEH, COOTBETCTBYIOIIMX TOYKAM IIEPECEYEHUS ITON IPSAMOU C
xapakTepuctukamu o= f (1) Ha rpaguke o= f (M), onpeaenuTb MOMEHTHI IS KaX-

noi xapakTepucTHKU. [To MOMeHTY M 1 CKOPOCTH ) BBIYUCIISIETCS] MOLIHOCTB P:
P=M- . (14)

Ha ocHoBanuu nosrydensoro rpaduka P,M = f(w) naTe KpaTKuil aHaJIu3 MO pe-
I'YJIMPOBAHUIO CKOPOCTH B cucteme «I' — JI».

KOHmPOJleble 60npoOCol U 3a0anusn

1 [MosicHUTH TPUHIUIT JeUCTBUS cucTeMbl «I” — JI».

2 HanmcaTh MEXaHUYECKYIO XapaKTEPUCTUKY cUcTeMbI «I' — JI» 1 0OBsSCHUTH €€
OTJIMYME OT MEXaHUYECKON XapaKTEPUCTUKU ABUTATEINS IOCTOSIHHOTO TOKAa C HE3aBH-
CHUMBIM BO30YKJICHHEM IIPU MUTAHUM OT CETU O€CKOHEYHOM MOIIHOCTH.

3 MzoOpa3uTh © MpoaHATU3UPOBATH PETYJIUPOBOYHBIC XapPaKTEPUCTHKU
cucteMsl «I' — JI».

4 TIpoaHaIu3upoBaTh CIIOCOOBI TOPMOKEHUS BUTATENS B cucteme «I' — J[».

5 HaszBarp u NOSICHUTH (haKTOPBI, OTPAHHUYUBAIONIUE AUATA30H PETYIUPOBAHUS
ckopoctu B cucreMe «I' — JI».

6 [lepeuncnuTh JOCTOMHCTBA U HEJIOCTATKH CUCTEMBI «I” — JI» 1 Ha3BaTh MpuMep
€€ IPaKTUYECKOr0 IPUMEHEHHUS.
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[ JladbopaTopHas padota Ne 6. JkcnepuMeHTaIbHOE UCCIe0BAHNE
3JIEKTPONPUBO/IA MO CHCTEME <JJeKTPOMAIIMHHBINA YCWINTENb —
JABHUTATEJIb»

Ilenv pabomut

1 N3yuuts AeiicTBHE CBSA3EH B peKUMe CTAOUIU3AIMUA CKOPOCTH.

2 O3HaKOMUTHCS C METOAUKON OTBITHOT'O UCCIEOBAHUS PA30MKHYTOM U 3aMKHY-
TOH CHCTEM pEryJMpOBaHUS MO CHUCTEME «IJEKTPOMAIIUHHBIA YCUIUTENh —
asurareib (<MY — JI»)».

3 MHccrnenoBaTh  DKCKaBAaTOPHbIE  MEXaHUYECKHME  XapaKTEPUCTHKU B
cucreme «OMY — J».

7.1 IToozomoexa K éblnoiHeHUI0 PAGONb

1 WM3yuuth mnpaBwiia TEXHUKHM OE30IaCHOCTH IMPHU BBIMNOJIHEHUU JIaHHOU
1ab0paTopHOI PabOTHI.

2 W3yuuTh TEOpPETHUECKHE MaTepHalbl IO HAMpaBICHUIO HCCIEIO0BAHHIA
1ab0paTopHOIl pabOTHI.

3 O3HaKOMUTHCS C ANMEKTPOOOOPYyA0BaHNEM Ja00PATOPHOIN yCTAHOBKH. 3aITUCATh
NacHoOpTHBIE TaHHbIE ANeKTpoaBuraTeneit M1...M4.

4 V3yunTh Ha3HAYCHUE DJIEMEHTOB M PEKUMBI PaOOTHI CXEMBI DIEKTPHUECKON
NPUHIUITHATIBHOMN J1TA00PaTOPHOU ycTaHOBKH (pUCyHOK 14).

5 N3yunTh METOIMKY NPOBENEHUS HKCIIEPUMEHTAIbHBIX UCCIIEA0BAHUN.

7.2 Memoouueckue yKkazanus no npoeeodeHur0 uccie008aHuil

7.2.1 Dxcnepumenm Ne 1. cHamue mexanuueckux xapakmepucmux pazomMKHymotl
cucmembl pe2yiupyemozo npueood.

JIaHHBINA 5KCIEPUMEHT IMTPOBOJAUTCS B CIEAYIOMIEH MOCIE0BATECIbHOCTH

1) nepexitouarens SA2 yCTaHOBUTH B HEUTPAITBHOE MTOJIOKEHUE;

2) BeiTouateneM SA3 monaTh HANpsHKCHHE HAa OOMOTKY BO30YXKICHUS
anexTpoasuratesst M3;

3) mogaTh ¢ MOMOINbI aBTOMaThyecKux Beikmrouarencii QF1l u QF2 na crenp
HaANPsHDKCHUE TUTAHMS,

4) ¢ momomipto peoctara RP1 mo amnepmerpy PALl ycTaHOBUTH HOMHHAIBHBIH
TOK BO30YXXJeHUs1 »JieKkTpoaBurarenss M3, KOTOpblii BO BCeX ONBITaX MO/I-
JIep>KUBATh HEU3MEHHBIM,

5) nBmkoK peoctata RP2 BeICTaBUTH B HYJICBOE IMOJIOKEHHE, TIPU KOTOPOM Uoe
paBHSETCS HYJIO;

6) ¢ momorpo BeIKIOYaTenss SAL momaTh HaMpsHKEHWE Ha OOMOTKY 3ajaHus
AIEKTPOMAIIMHHOTO ycunutens M2;

7) HaXaTh KHOTIKY yrpaBieHus SB2;

8) cHATHE MEXaHMYEeCKUX XapakTepucTtuk npomssectu s U, =U ;U;=0,8-U,;

H
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U,=0,6-U,;U,=04U,; U;=0,2-U, (rme U, — HanIpsDKEHHE HA AKOPE JBHUTATE-
a1 M3 mpu xomoctom xone reneparopa M4 (QS1 pa3oMKHYT) ycTaHaBIHMBa-
etcst peoctarom RP4),

Harpy3ka Ha nurarene M3 co3gaércs renepatopom M4 nytém nsmeHeHns Toka
BO30YyXIeHHsI reHepaTtopa peoctatoM RP2. [Tokazanus mpruOOpoB I KaKI01 Xapak-
TEPUCTUKH 3aHECTU B TaONuILy 6;

9) Mo OKOHYaHUM SKCIIEPUMEHTA HaXaTh KHONKY SB1.

~3808, 50Ty

843

PA3

L(M3)
RP2

A5

PV2
RPS yD!
RP4

A6

P
A
03
P
A
oc CV) PY3 542
—

Pucynok 14 — Cxema 11 ucciae10BaHus 3JIEKTPONPUBOAA o cucteMe «OMY — JI»

7.2.2 Dxcnepumenm Ne 2. cHamue MexaHu4ecKux Xapakmepucmux pecyiupye-
MO20 IIeKMPONPUBOOA ¢ OMPUYAMENTbHOU 0OPAMHOL C853b10 NO CKOPOCMIU.

[ToBToputh nevictBust 1-9 m. 7.2.1, ycraHoBuB mnepeximodarens SA2 B HIDKHEE
MOJIO’KEHUE.

7.2.3 Oxcnepumenm Ne 3. uccnedoganue >KCKABAMOPHBIX XAPAKMEPUCTIUK 6
cucmeme «IMY — J]».

[ToBTropuTth neiictBusa 1-9 n. 7.2.1, yctanoBuB nepekitodarenb SA2 B BEpXHee
nosioxxeHue. CHATHE MEXaHMUYECKUX XapaKTEPUCTUK MPOU3BECTH AJIA HANPSIKEHUN

cpaBHenus U_,, U U,;. HanpsikeHne CpaBHEHHMsI YCTaHABIMBAETCSA IO BOJILT-

cpl? cp2 [

meTpy PV2 npu nomomu norenimometpa RP5.
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Tabnuna 6 — DkcriepuMeHTaTbHBIC ¥ PACUETHBIC JAHHBIC

Hampsoxenne OmpiT Pacuér
Ha JBUTaTeNe o I, U L-U |I-R M AM M

A 9 6 8

npu M, =0 pan/c | A B Bt Br |HwM | Hw™M | HwMm

Cucrema
NpuBOAa

U,=U,
U,=08-U,
Pa3omMkHyTas U,=0,6-U,
U,=0,4-U,
U,=0,2-U,

UO :Ull

C 9] U 0= 0, 8 . U

OTpHIIATENBHOM "

obpatHoii cszpio| U, =0,6-U,
10 CKOpPOCTHU Uo — 0’ 4.U

U,=0,2-U,

C oTpunarenbHOM
00paTHOI CBS3BIO
0 TOKY

C OTCEUYKOU U,s

cpl

cp2

7.3 Obpabomka IKcnepuMeHmMAIbHBIX OAHHBIX

7.3.1 Tlo mansbM 1. 7.2.1-7.2.3 OCTPOUTHh MEXaHUYECKHE XAPAKTEPUCTUKU H
OIIPEAEIUTh TUaNa30oH PEryJIMpOBaHUs JUIsl HOMUHAJIBHOM HAarpy3KH B Pa30OMKHYTOM U
3aMKHYTOH cHCTEMax.

MowmenTt M, , H-M, Ha Baiy asurarens

M,=MzAM (15)

rae AM — MOMEHT NOTepb BpalleHusl uccieayeMoro apuraress, H-m;
M — 3JIEKTPOMarHUTHBIM MOMEHT, H-M.

M=—= L (16)

P _U-I-I*R
Q)] (Q))

rJie ® — CKOPOCTh BpallleHus Bajia JABUTaTels, paa/c;
P — snexTpoMarauTHas MOIIHOCTH, BT;

U, - HaIpsDKCHHE Ha sikope asurareiiss M2, B;
I, — ok saxopst M2, A;
R, — conpoTtuBiienue sskops Mauasl M2, Owm.,

C 1oCTaTOYHOW TOYHOCTBIO COMPOTHUBICHHWE OOMOTKH sikops R, OM, MOXHO
OTIPEICTUTH 1O MACITOPTHBIM JaHHBIM M2 Kak
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R, = 0,524 (1-1) 17

IH

Mowment motepb AM, H-m, Oepercs u3 omnbiTHOM KpuBoii AM = f ()
(pucyHok 15) mnst TOW CKOPOCTH, JJsl KOTOPOW IMOJCYHMTAH AJIEKTPOMArHUTHBIA MO-
MeHT M. 3Hak «+» COOTBETCTBYET ABUTATEIIbHOMY pexuMy padoTbl M1, 3HaK «—» —
TF€HEPATOPHOMY U PEKUMY POTUBOBKIIOYEHUSI.

300
pan/e ,
200 /|
)4
100
#
0 /]
/
-100
w
4
/
200
/
-3¢0

3,0 2,0 -1,0 0 1,0 20 H'm 3,0
AM ——==

Pucynok 15 — 3aBucumocts AM = f(®) ams meuratenss M1 mpu HOMUHAJIBHOM TOKE
BO30OYXKICHHS

[TonHoe BHyTpeHHee compoTuBieHHe aBHUrareiass M3 MOXHO HPUOIUZUTETHHO
ONPENEIUTH I10 MACHOPTHHIM JAHHBIM, IPUHSB MIOTEPU B IKOPE, TOMOIHUTEIBHBIX M10-
Jr0Cax ¥ MmETKaX paBHBIMHU MPUMEPHO MOJIOBUHE TTOTeph aBuratess Ma3:

R :O,S-U

’ n d-m) . (18)

H

Juanazon perynupoBaHusi ckopoctu M3 onpenensieTcss Kak OTHOLIEHUE MaKCH-
MaibHOM ckopocT M3 npu HOMHHAJIBHOW Harpy3ke K MUHUMaJIbHOW CKOPOCTU TPH
TEX K€ YCIOBUSIX.

[Ipu 5TOM cTaTU3M AJIsI HUKHEW XapaKTEPUCTUKU U3 AUANa30HA PETYJIUPOBAHUS
HE JOJIKEH MPEBBIIIATH 33JaHHOTO 3HAYEHUS .

n= —~——min_ < n3a0 ' (19)

min

— OTKJIOHCHHE CKOPOCTH JJISI HIDKHEHW XapaKTePUCTUKU NP HOMUHAIBHON
= (A(’OO) - (A(’OH)

rae (Am)

min

Harpnge’ (A(D)min min min *



DnekTpoHHas oubnuoreka benopyccko-Poccuiickoro yHuBepcuTeTa

http://e.biblio.bru.by/

36

7.3.2 Tlo omBITHEIM JAaHHBIM TI1. 7.2.1-7.2.3 MOCTPOUTH CTATUYECKUE DIECKTPOME-
xaHn4deckue o= f(l,) 1 Mexannyeckue o= f(M,) XapaKTEpUCTUKU U ONIPEAEITUTH TOKU

YCTaBKU U TOKU yIopa ISl pa3IMYHbIX HAMPSKEHUN CpaBHEHUSI.
Koumponwnwie eonpocwl u 3a0anus

1 M300pa3uTh U MOSCHUTH BHEIIHUE XapaKTepUCTUKH DMY ¢ mornepeqyHbIM Mo-
neM. HazHaueHne KoMneHcalmoHHo 0OMoTku OMY.

2 M300pa3uTh 1 MOSICHUTH HIKCKABATOPHBIE MEXaHHUUECKHUE XapaKTePUCTUKHU dIICK-
Tponpusoaa «IMY — JI».

3 O0BsACHUTH pabOTY CXeMbI (PHCYHOK 5) B pexKUMe CTaOMIM3AIUH C OTPHUIIATEIIb-
HOU CBSA3BIO 110 CKOPOCTH.

4 O0BsICHUTH pabOTy CXEMbI B pexkuMe (GOpMaTHPOBAHUS HIKCKAaBATOPHBIX XapakK-
TEPUCTUK.

8 JlabopaTopHas padora Ne /. JkcnepuMeHTaIbHOE UCCIIe0BAHUE
3JIEKTPONPUBOAA MO cucTeMe <K MAarHUTHBIN YCHJINTE/Ib — IBUTATEIb»

Ilenv pabomut

1 M3yyeHHe MEXaHHYCCKUX XapaKTEPHCTHUK OSJCKTPOIPHUBOJIA [0 CHUCTEME
«MarHuTHBIN YCHIUTEb — ABUTaTean» («MY — JI»).

2 DKCIIEPUMEHTAIILHOE HCCIICIOBAHUE PEryJUPOBOYHBIX CBOWCTB DJICKTPONPH-
BOJIa C MATHUTHBIM YCHJIMTEJIEM TIPU MCIIOJIb30BAHUH OOPATHBIX CBSI3CH.

8.1 Iloozomoexa Kk ébinoineHuI0 padomot

1 V3yunTh npaBuia TEXHUKU O€30MIACHOCTU NPU BBINOJIHEHUU AAaHHOM J1labopa-
TOPHOM PabOTHI.

2 V3y4nTh TeOpeTUUYECKNEe MaTepHalIbl 110 HAMPABICHHUIO UCCIEA0BaHUMN 1adopa-
TOPHOM pabOTHI.

3 O3HaKOMUTHCS € IEKTPOOOOPYI0BAHUEM JTAOOPATOPHON YCTAHOBKH. 3aIUCaTh
NacrOPTHBIE JaHHbIE IeKTpoABUTaTeiast M1 u Harpy304HOro 3yekTpoaBuratens M2.

4 V3yunTh Ha3HAUYCHUE DJIEMEHTOB M PEKUMBI PaOOTHI CXEMBI JIEKTPHUECKON
NPUHIUITHAIBHON Ta00paTOpHOU ycTaHOBKH (pUCyHOK 16).

5 V3y4nTh METOIMKH MPOBEICHUS IKCIIEPUMEHTAIBHBIX UCCIETOBAHUH.

8.2 Memoouueckue ykazanus no npoeeodeHur0 ucciedo08aHuil

8.2.1 Dxcnepumenm Ne 1. cHamue mexanuueckux xapakmepucmux pa3zomMKHymotl
cucmembl pe2yiupyemozo npueood.

JIaHHBINA 5KCIEPUMEHT IMTPOBOJAUTCS B CIEAYIOMIEH MOCIE0BATEIbHOCTH

1) monmaTh Ha CTEHJ HANPSIKCHHWE IUTAHUS C TIOMOIIBIO aBTOMATHYECKOTO
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BEIKITFOUaTe s QF1;

2) ¢ momoInkto nepekodarenst SAL otkinrounts 00MoTKy OT;

3) ¢ momorkio nepekatouarenss SA4 ooMoTky yrpasieHust OY MoICOSTUHHUTD K
Beinpsimuteno VD5...VDS;

4) perynstop ckopoctu PC BbICTaBUTh B KpaliHee JICBOE TIOJI0KCHHUE,

5) BKIIOYUTH nepekiarouarean SA2, SA3;

6) Ha)kaTh KHOIMKY yrpaBiieHus SB2;

7) ¢ momortiwio peoctata RP4 ycTaHOBUTH HEOOXOAUMBIN TOK CMEIICHHUS B 00-
moTke OC, rpu KoTopoM ckopocTh BpamieHuss M1 pasua nyimto. [lnaBHo yBennuuBas
HanpsbkeHue 3aganus npu nomouu PC, pasronsars nurarens M1. 3mensis Tok
YIPaBJICHUSI MATHUTHOTO ycuauTens peryistopom PC (a taxke, mpu He0OX0IUMO-
CTH, U3MEHsISI TOK B OOMOTKE cMeleHus: peoctaToM RP4), moiy4uTh pa3indHbie
HadaJIbHbIC 3HAYCHUS HAIPSHKEHUI Ha SKOPE MPU XOJIOCTOM Xojie TeHepatopa M2
(SA5 Beikmouen), pasusie U, ; 0,75-U,; 0,5-U ; 0,25-U, nsurarens M1. Harpy-
kas nBurate’ab M1, CHATH I KaXIOoW MEXaHWYEeCKOW XapaKTEPUCTHUKHU TSATh—
mecth Touek. I[Ipu 3TOM 3ampermiaeTcs Harpy>karb UCHOBITYeMbIH aBurateiasr M1
10 Toka 6osee 1,25-1,. JlaHHBIC ONIBITOB 3aHECTH B Ta0IUIy 7;

8) 1Mo OKOHYAHMM SKCIIEPUMEHTA CHSTH IMOJIHOCTBIO HArpPy3Ky 3JICKTPOJBHra-
Tenst M2, BeiBecTd B HOJb peryiisitop PC u Haxats kHonky SB1.

Buumanue! Ctporo 3anpemaercs nepexiodaresieM SA4 npon3BoIuTh KOMMY-
TAIWIO MPU BKJIIOYEHHOM CXEME.

Pucynok 16 — Cxema 11t cciieZIoBaHUs 3JIEKTPONPHUBOIA 1O cucteme «MVY — JI»
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Tabnuna 7 — DkcriepuMeHTaJbHbIE U PACUETHBIC JaHHbIE

HanpsikeHne JlaHHBIE OTBITa JlaHHble pacuera
Cxema Ha asuratene | | 0 | (U, | P M AM M,
BKITIOYCHUS oo M_ =0
p c A | pan/lc | A B Bt H-m HwMm | Hwm
U H
be3 oOpaTHbIX 0,75-U,
cBsi3ei 0,5-U,
0,25-U,
U H
C orpunaTenbHOU 0,75-U
00paTHOM CBSI3BIO -
10 HAIIPSDKEHUTO 0,5-U,
0,25-U,
C orpunatensHoit 00- U,
paTHOM CBS3BIO
10 HATIPSDKCHUIO U 0,75-U,
BHEITHEN MOJIOXKHU- 0,5-U,
TEBHON 00paTHOM
CBSI3BIO 10 TOKY 0,25-U,

8.2.2 Dxcnepumenm Ne 2. cHamue mMexaHuuecKux XapaKkmepucmux 31eKmponpu-
800a ¢ 0OPAMHOLL C8A3bI0 NO HANPAICEHUIO Ol MeX Jice 3a0AHHbIX 3HAYeHUL HAYalb-
HbIX HANPSHCEeHUU.

[ToBTOpUTH AciicTBuUs m. 8.2.1, OTKITIOUMB C TOMOIIBIO Tiepekitouatens SAL 06-
MoTKy OT u ¢ momomipio nepexmodarens SA4 BKIIIOUnB 0OMOTKY yrpasieHus OY Ha
Pa3HOCTH HANPSHKCHUH — 3a/IafOIIETO M HAMPSDKEHUS Ha sikope asuratens M1.

8.2.3 Dxcnepumenm Ne 3. cHamue mMexanuueckux Xapaxkmepucmux 31eKmponpu-
600a ¢ 0OPAMHBIMU CEAZAMU NO HANPIICEHUIO U MOK).

[ToBTOpUTH nevicTBus 1. 8.2.1, ¢ momoursio nepekmouarens SAl BkirouuB 00-
MOTKY 00paTHOi cBsizu 1o Toky OT Ha HampspkeHue, MPOTMOPLUHOHAIBHOE TOKY
Harpy3ku, KOTOpbI u3Mmepsiercss TpanchopmaropoM Toka TAL, u BKIOUMB C TO-
Mollbto nepekitouarens SA4 oOMoTky yrpasieHuss OY Ha pa3HOCTH HANPSXKEHUN —
3aJJaIOLIET0 U HaIlpsDKEHU Ha sikope aBurarens M1.

8.3 Obpabomka IKcnepumeHmaibHbIX OAHHBHIX

1 ITo mony4eHHBIM JaHHBIM paccUyUTaTh MOMEHTHI Ha Bajdy mamuHel M1
U MOCTPOUTH MEXaHHYeCcKue xapakrepuctuku o= f(M,).

Mowment M,, H-m, Ha Baity mamunsr M1
M,=M*AM | (20)

rie AM — MOMEHT MOTepb BpallleHUs uccieayeMoro apurarens, H-m;
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M — 3JIeKTpOMarHuTHBIM MOMEHT, H-M.

_E_Uﬂ-lﬂ—lz-R
()] ()]

M

- (21)

IJIe ® — CKOPOCTh BPAIICHUS BaJia ABUraTels, paji/c;
P — snexTpomarauTHas MOIIHOCTG, BT;
U, — HanpspKeHue Ha akope apuratens M2, B;
|, — TOK sikopst M2, A,
R, — COIPOTUBIICHUE AKOPs MaIUHbI M2, Owm.

MomernT moteps AM, H-m, Gepercs u3 omsitHoi kpusoii AM = f (o)
(pucyHok 17) mnst TOW CKOPOCTH, JJsl KOTOPOW IMOJCYHMTAH AJIEKTPOMArHUTHBIA MO-
MeHT M. 3HaKk «+» COOTBETCTBYET JBUTaTEIbHOMY peXUMY padboTbl M1, 3HaK «—» —
TE€HEPATOPHOMY U PEKUMY ITPOTUBOBKIIOYEHHUS.

3060
paw/c

100

-100

-300

3,0 2,0 -1,0 ] 1,0 20 Hm 30
AM ———=

Pucynox 17 — KpuBas mnorepp BpameHus asurarens MM-32 npu HOMHUHAJIBHOM TOKE
BO30OYKICHHS

[Tonnoe BHYTPCHHCC COIIPOTHUBIICHUC ABUTATCILA M1 c ,IIOCTaTO‘{HOﬁ TOYHOCTEBIO
MOXHO OIIPCACINUTDL II0 ITACIIOPTHBIM [JdHHBIM, IMPHUHAB IIOTCPU B AKOPC, HTOIIOJIHU-
TCJIBHBIX I10JI0CAX M IETKAX paBHBIMU IIPUMEPHO ITOJIOBHHE IOJHBIX IIOTECPh.

R, :0,5-3” A-m) . (22)

H

2 1o maHHBIM pPE3yIbTATOB OMBITOB M PACUETOB JaTh XapPaKTEPUCTUKY PETyJIH-
POBaHUSA CKOPOCTH ABHUIATENSI MOCTOSHHOTO TOKA MPU MOMOIIM MAarHUTHOTO YCHIIH-
tenss CMY, omnpenenuth BEITWYUMHBI OTHOCUTEIBHOTO IE€pernaaa CKOPOCTH B pa3o-
MKHYTOW M 3aMKHYTOM CUCTEMAaX PETYJUPOBAHUS IPU U3MEHEHUH MOMEHTA HATPY3KH
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OT MUHUMAJIBHOI'O 33/IaHHOTO 10 HOMUHAJIBHOTO, a TAK)KE BO3MOXKHBIN THAIa30H pe-
rynupoBanus M1 nipu yka3zaHHBIX yCIOBHSIX.
BennunHa OTHOCUTENBHOTO MA/IEHUsI CKOPOCTH OINPEAEIIAECTCS U3 COOTHOIICHHUS

Aw=22"%.100 9%, (23)
®,

r7ie ®1 — CKOPOCTh NP MUHUMAJILHOW 33JIaHHOM HArpys3ke, paju/c;
2 — CKOPOCTh JIBUTATEJIS IPU HOMUHAJILHOW HArpys3ke, paj/c.

Juanazon perynupoBanusi ckopoctd M1 onpenensieTcss Kak OTHOLIEHUE MAaKCH-
ManbHOM ckopocth M1 mnpu HOMUHANBHOM Harpy3ke K MHHUMAJIbHOW CKO-
POCTH IIPU TEX JXKE YCIOBUSAX.

3 [1o nonmyyeHHBIM JaHHBIM paccuyuTaTh MOMEHTHI Ha Bairy M1 u moctpouts me-
xaHuyeckue xapakrepuctuku o = f(M,).

4 T1o naHHBIM PE3YJILTATOB OIBITOB U PACYETOB AATh XapaKTEPUCTUKY PETYIUPO-
BaHHs CKOPOCTH ABUTATEIIs IOCTOSIHHOTO TOKA IIPY MOMOIIY MAarHUTHOTO YCHJIUTEIS,
ONPEIEIUTh BEJIMYMHBI OTHOCUTENIBHOIO IEepenaaa CKOPOCTH B Pa30MKHYTOM W 3a-
MKHYTOM CHCTEMax peryJupoBaHUs NPH MU3MEHEHWH MOMEHTa Harpy3Kd OT MHHHU-
MaJbHOI'O 33JaHHOTO 10 HOMMHAJIBHOTO, a TAKXKE BO3MOXKHBIN AUana3oH peryjnpoBa-
Husg M1 npu yka3aHHBIX yCIIOBHUSX.

KOHmPOJleble eonpocol U 3a0aHus

1 HauepTuthb cxemy 3JIEKTPONPUBOA MOCTOSTHHOTO TOKA C MArHUTHBIM YCUJIUTE-
JIEM U MOSICHUTB €ro padoTy.

2 N300pa3uTh U NpOaHAIU3UPOBATh MEXaHUUECKHE XapaKTepucTuku «MVY — JI»
B Pa30MKHYTOH U 3aMKHYTOH cHCTeMax peryJIupoBaHUs.

3 IlosicHUTh NpUHIMI JIEHCTBUS MArHUTHOTO YCUJIMTENS C BHYTPEHHEH
00paTHOM CBS3bIO IO TOKY.

4 TlepeyucnuTh M MOSICHUTh MPEUMYIIECTBA U HEJOCTATKU 3JIEKTPOIPUBOJA C
MarHUTHBIM YCUJIMTEJIEM.

5 HauepTuTh M MOSICHUTH BEKTOPHYIO AMArpaMmy, WUIFOCTPUPYIOLIYIO padboTy
AJIEKTPONPUBOJA C MATHUTHBIM YCUJIUTEIIEM.
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9 JlaGopaTtopHasi pabora Ne 8. JkcnepumMeHTAILHOE HCCIEI0BAHNE
JJIeKTponpuBoaa no cucreMe «TUpUCTOPHBIA mnpeodpasoBaTe b —
JABUTATEb MOCTOSIHHOTO TOKA»

Ilenv pabomut

HccnenoBanue perylnnpoBOYHBIX U DHEPreTHUECKUX XapaKTEPUCTUK DIIEKTPO-
NpHBOa IO cHucTeMe «THpPHCTOpHBIN NpeoOpa3oBaTesNb — OBUTAaTeNb HOCTOSH-
HOro ToKa» («TIT - [1»)

9.1 lloozomoexa Kk ébinoiHeHUI0 pAGONbL

1 WM3yuuth mnpaBwia TEXHUKM OE30IaCHOCTH IMPHU BBINOJIHEHUU JIaHHOM
1abopaTopHOIl pabOTHI.

2 W3yuuTh TEOpeTHMYECKHE MaTepualibl IO HANpaBICHUIO HCCIIEI0BaHUMA
1abopaTopHOI pabOTHI.

3 O3HAKOMUTHCS C AMEKTPOOOOPYA0BaHNEM Ja0OPATOPHOIN YCTAHOBKH. 3aITUCATh
NacropTHBIE JaHHbIE dJeKTpoaBurareneit M1...M2.

4 V3yunTh Ha3HAYCHUE SJIEMEHTOB M PEKUMBI PaOOTHI CXEMBI IEKTPHUECKON
NPUHIUITHATIBHON J1TA00paTOpHOU ycTaHOBKH (pUCyHOK 18).

5 V3y4nTh METOAUKH MPOBEICHUS IKCIIEPUMEHTAIBHBIX HCCIETOBAHUN.

9.2 Memoouueckue ykazanus no npoeedeHur0 ucciedo08aHuil

9.2.1 Dkcnepumenm Ne 1. cnamue mexanuueckux xapakmepucmux 31eKmponpu-
600a be3 0Opammuulx cés3ell.

JIaHHBINA 5KCIEPUMEHT MTPOBOJAUTCS B CIEAYIOMIEN MOCIEI0BATECIBHOCTH:

1) MOATOTOBHUTH YCTAHOBKY K TTPOBECHUIO UCCIICOBAHMIA,

2) nepexrouatenb QS3 ycTaHOBHUTH B MOJIOKEHHE «1»;

3) perymsarop RP1 nepeBectu B HCXOJHOE TIOJIOKEHUE,

4) TOJKIIOYHUTH J1a0OPaTOPHYIO YCTAaHOBKY K CETH BBOJHBIM aBTOMATHYCCKUM
BBIKTIOYaTeneM QF3;

5) BritouennemM QF1 nogath HanpsbkeHue Ha npeodpaszosarens «[ITOP 115/10 B»
u peryasitopom RP1 mnaBHo pazornats npurarenb M1 10 He06X01uMOM CKOPOCTH;

6) acHHXpOHHBIN JABUraTesb M3 BKJIFOUUTH HAXKATHEM KHOMKH «I1yCKk» MarHuT-
Horo myckarens KM1 npu npeaBapuTenbHO BKIIOYEHHOM aBTOMATHUYE€CKOM BBIKIIIO-
gatene QF3. OcTtaHoB npou3BecTH HaKaTHEM KHOMKU «CTOI;

7) mofady HampsHKEHUS Ha 0OMOTKH BO30Y K AeHHs MaliiH M3 u M2 npousBecTH
BKJIFOUEHHEM aBTOMAaTU4YECKOro BbIkitouatens QF2 mpu npeaBapuTebHOM MOJIKITIO-
YeHUH J1ab0paTOPHON YCTAHOBKU K CETHU MOCTOSHHOTO TOKAa BBOJHBIM aBTOMAaTHYe-
CKUM BBIKITIOUATEIEM IMOCTOSIHHOTO TOKa. PeryiampoBKy TOKa BO30YKIEHHUS OCYIIle-
cTBUTH Tipu oMot RP2 u RP3;

8) CHATB AIEKTPUUICCKUE XapAKTEPUCTHKH JICKTPOIPUBO/Ia O€3 00paTHBIX CBS3CH

(QS3 B monoxenun «1») mism U,=U ; U,=08-U; U;=04-U,; U,=02-U,,
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rae U, — HampspbkeHue Ha jaBurarene M4 npu BBIKIIOYEHHOM BbIKItodarene QS2;
U,— HOMUHaJIbHOE HanpsbkeHue asuratenst M4. st nocTpoeHust ceMeicTBa 3JeKTpo-

MEXAHUYECKUX XAPAKTEPUCTUK DICKTPONPHUBOJAA CIIEAYET CHITh HE MEHEE CEMH-
BOCHMU TTOKa3aHUi mpuOOpoB. J[aHHBIE OTMBITOB 3aHECTH B TAOIHILY 8.

Pucynok 18 — Cxema 1yist ucciieIoBanus daeKkTpornpuBoa 1o cucreme « TTT — J1»

Tabnuua 8 — DkcriepuMeHTalbHbIC  PACUETHBIEC JJaHHbIC

JlaHHBIE OmBITa JlanHble pacuéra
CxeMma
U | U | A cos
BKJIIOUEHUS 0 6 1 1 | U I P ® @y N, o,
B A B | A| B | A | Bt |panl % % -

be3 oOpaTHbIX
CBSI3EN
C obpatHoit
CBSI3BIO TIO
CKOPOCTH

9.2.2 Dxcnepumenm Ne 2. cHamue mMexanuuecKux XapaKkmepucmux 31eKmponpu-
600a ¢ ompuyamenvrou oopamuoul cesazvio no ckopocmu (O0C).

JIaHHBINA 5KCIEPUMEHT MTPOBOJUTCS B CICAYIONIEH MMOCIIEI0BATEIbHOCTH:

1) MOATOTOBHUTH YCTAHOBKY K MPOBEICHUIO HCCIICIOBAHMUN;

2) nepexmouatesb QS3 yCTaHOBUTH B MOJIOKEHUE «2%;

3) perynsarop RP1 nepeBectu B HCXOHOE TIOJI0KCHNUE,

4) TOJKIIOYHUTH J1a0OPAaTOPHYIO YCTAaHOBKY K CETH BBOJHBIM aBTOMATHYCCKUM
BBIKTIOYaTeneM QF3;

5) BrutouenreM QF1 nogars HanpsbkeHue Ha npeodpaszosarens «[ITTOP 115/10 B»
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u peryasitopom RP1 mnaBHo pazornats npurarens M1 10 Heo6X0quMoN CKOPOCTH;

6) acuHXpOHHBIN ABUTaTeNlsb M3 BKIIOUHUTH HAXKAaTHEM KHOMKH «Ilyck» MarHuT-
Horo myckatenss KM1 nmpu mpenBapuTenbHO BKIFOYEHHOM aBTOMATHYE€CKOM BBIKITIO-
yatesie QF3. OcTaHOB IPOU3BECTH HAXXaTHEM KHONKU «CTomn»;

7) moyiavy HaIpspKEHUSI Ha 0OOMOTKY BO30Yx1eHust Manina M3 u M2 npousBectu
BKJIFOUEHHEM aBTOMAaTH4YeCKOro BbikitouaTens QF2 mpu npeaBapuTebHOM MOJIKITIO-
YeHUH J1ab0opaTOpHON YCTAHOBKM K CETH MOCTOSHHOI'O TOKAa BBOJHBIM aBTOMAaTH4Ye-
CKUM BBIKIIIOUATEJIEM MOCTOSTHHOTO TOKA. PerynmpoBKy TOKa BO30YKJIEHHUS OCYIIle-
ctBUTH npu nomoiu RP2 u RP3;

8) CHATH 2JIEKTPOMEXaHUYECKHE XapaKTepUCTUKHU aekTpornpuBoaa ¢ OOC mo

ckopoctu (QS3 B monoxenmu «1») mia U,=U; U,=0,8-U; U;=0,4-U ;

U,=0,2-U, . JlaHHbIC ONBITOB 3aHECTH B TabuUITy 8.

9.3 Odpabomka IKcnepumMeHmanbHbIX OAHHBIX

o maHHBIM HCCIIEOBaHU TOAPa3 . 9.2 MOCTPOUTD JICKTPOMEXaHUUECKHE XapakK-
tepuctikn © = f (1) mpuBo/a, mokazaTh rpaHuIly 30HbI IPEPHIBUCTHIX TOKOB U OIpE/Ic-

JUTH JUTSL KQKJION XapaKTePUCTUKUA TEOPETUIECKOE OTKIIOHEHHE CKOPOCTH TI0 (hopMyIie

Aw="22"2.100 %, (24)
0‘)0

OmnpenenuTh 3HEpreTuueckue mokaszarenu npeodpaszosatens (KITJ, cose) mms
KaXXJ0T0 13 ombITOB moapasa. 9.2. [IpoanammsupoBars usmenenune KI1J[ u cose mpe-
oOpazoBaTesi B 3aBUCUMOCTH OT Harpy3Ku Ha Baily aBurarens M4.

KoadpumnmenT nmonesnoro nericteus (KIT/I) npeodbpazoBaters

U, -1
n,=—pg— 100 %, (25)

1

rae Ui, |1 — BIIpSAMIICHHOE HAIIPSI)KEHUE U TOK Ha BBIXOJIE€ ITpeo0pa3zoBaTessi, u3aMepsi-
embie mpudbopamu PV2 u PA3;
P; — motpebiisiemasi akTUBHAsI MOIITHOCTh M3 CETH IEPEMEHHOTO TOKa, U3MepsiemMas
BarT™MeTpom PW1.
Kosdduument momnoctn npeodpazoBarteis

R
u-1’

cosQ, = (26)

rae U, | — mepemeHHOe HampspDKEHUE B TOK Ha BXOJE MpeoOpa3oBaters, i3MepsieMble
npudopamu PAl1 u PV1.
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Konmponawsnsie éonpocwt u 3a0anusn

1 OOBsACHUTH TPUHIUT PETYIUPOBAHUSA CKOPOCTH B cucteme « TII — JI».
2 OOBSACHUTH HA3HAYEHHNE OCHOBHBIX OJIOKOB cucTeMbl « TTI — JI».
3 3anucarh U MOSCHUTH YPAaBHEHUE DJICKTPUUYECKON XapaKTEPUCTUKH DJIEKTPO-
PUBOJIA C YIPABIIIEMbIM BBITIPSIMUTEIIEM.
4 OObscHUTH TO cxeme paboTy mpuBoja «TII — J[» B pexume pekyrepa-
TUBHOT'O TOPMOKEHUS.
5 [Ilpoananu3upoBaTh pPEryJIUPOBOYHBIE M OSHEPreTUYECKHE I[OKa3aTelu
cuctemsl «TII — [I».
6 I[losicHuTh peXUMbI pabOTHI AIEKTPUUECKUX MAIIUH B cXeMe JabopaTopHOit
yCTaHOBKH, eciii Mamuaa UM paboraer:
— B T'€HEPATOPHOM PEKUME;
— B JIBUTATEJILHOM PEXKUME.
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