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MeTtoauueckue yka3aHusl 10 BBIIOJIHEHHIO JIAOOPATOPHBIX pabOT COCTaBIEHBI B COOTBETCTBUU C
pabodeii mporpamMMoil y4eOHON JHUCHMIUIMHBI, paszpaboTaHHoi Ha ocHOoBe dDenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa MO CIEHUAIBHOCTH CPETHEro Mpo(hecCHOHAIBLHOTO

obpazoBanms 08.02.10 «CTpOUTENBCTBO KEIE3HBIX IOPOT, IIYTh U MTyTEBOE XO3IUCTBOY.

MeTonnueckue ykazaHus K BBITOJTHEHUIO Ja00OpaTOPHBIX paboT

o Kaxnplit CTYyIEHT BBITIOIHSAET PabOTHI IO CHEIUaTLHOMY TpaduKy.

e K BBINIOJTHEHUIO pabOTH HEOOXOAUMO TIOJATOTOBUTHCS JI0 HaYaia 3aHATHS B
J1a00paTOpHH.

e [loMHMO TAaHHOTO METOIUYECKOTO TTOCOOHS PEKOMEHIYETCS NCITOIh30BATh
JOTIOJTHUTENBHYIO TUTEPATyPy U KOHCIICKT JICKITUH.

e [Ipu moaroToBke HEOOXOIUMO MIPOTYMBIBATH OTBETHI HA KOHTPOJIbHBIC
BOIIPOCHI.

e K BBINIOJTHEHHIO pa6OTBI JAOITYCKAIOTCA TOJIBKO IMOATOTOBJICHHBIC CTYJACHTHI.

[IpaBuna oopmieHus otuera o 1abopaTopHOI paboTe
JlaGopartopHas paboTa npeacTaBiasieT co00i HEOOBIIIOE, HO BIOJHE 3aKOHUCHHOE
yaeOHoe uccienoBanue. OT4eT o 1abopaTopHOM paboTe ABISIETCS TOKYMEHTOM,
OTPAXKAIOUIUM PE3YJIbTAThl BHITTOTHEHHOTO UCCIIEIOBAHUS ¢ MAKCUMAJILHOW MOJTHOTOU U
00BbEKTUBHOCTHIO.
K odbopmiiennio TexHuuecKol JOKyMEHTAIIMHU MPEIbABISIOTCS ennHble TpeOoBanus. B
OTIPENICICHHOW MEpPE STUM TPEOOBAHUSM JOJDKEH YIOBJIETBOPSTh U OTYET O

nabopaTopHO# padoTe.

TpeboBanus kK 0POPMIICHUIO OTYETA
OTt4eT noJpKeH OBITH BBHITIOTHEH Ha Oymare ctanmapTHoro pasmepa (hopmat A4) ¢
TIOJISIMH TI0 00€MM CTOpPOHaM TeKCTa. Marepuai oTdeTa T0OJDKeH UMETh YETKYIO
pyOpUKaIHIO, KaXAbIA pa3en He00X0 MO CHAOIUTh 3ar0JIOBKOM.
[IpumMepHBIi cocTaB oTYeTa 110 J1abopaTOpHOM paboTe:
11e7Ib PabOThI;

MOPSJIOK BBIMOJHEHUS 1a00paTOpHOM paboThI;



MPUHLIUIINATBHBIE 3JIEKTPUUECKUE CXEMBI U (MIIH) CXEMBI COEAMHEHU;

. NepeUYeHb U3MEPUTEIBHBIX MPUOOPOB U ANEKTPOOOOPYIOBAHUS C YKA3aHUEM
NaCHOPTHBIX JTAHHBIX;

Ta0IUIIbI SKCIIEPUMEHTAIIBHBIX UCCIEA0BAHUI U BBIIIOTHEHHBIX BEIYUCIICHU;
JUarpaMMbl ¥ TpadUuKu XapakKTepUCTUK (PYHKIIMOHAJIBHBIX 3aBUCHUMOCTEH;

BBIBOABI NJIN 3aKJIIOUYCHUC O HpOI[GJ'I&HHOﬁ pa60Te.

[TPABWJIA TEXHUKU BE3OITACHOCTH
I[TPY BBITOJIHEHNU JIABOPATOPHBIX PABOT

Jo Hauana pa6ot kaxpiit ctyaent JOJDKEH BHUMaTEIbHO 03HAKOMUTHCS C
HACTOAIIUMU MPABUJIAMU U PACTIMCATHCA B )KypHAJE yuyeTa MHCTPYKTaxa M0 TEXHUKE
0€301aCHOCTH.

Crynent OBA3AH BBIIONMHATE CAEAYIONIME TPABUIIA:

1. [lepen BirOUEHHEM JIabopaTOpHOTO KoMILIekca B ceTh 220 B ydenurecs, uto
TymOJIep BKIIIOUEeHHSI HaxXoauTcst B ojioskeHnn « BbIKJLy.

2. [Ipu cOopke 1enu UCHoJIb3yrTe MPOBOJIA C UCTIPABHOMN U30JISIIUCH.

[Toxirogas mpuOOpHI, MpOBEpsIiTE COOIIOICHNE HOPM HArpy3ku (pabouee
HaIpsKEHUE KOHJEHCATOPa, MAKCUMAJIbHBIN TOK JJIS1 KATYIIEK UHAYKTUBHOCTH H T.I1.).
3. COOpKy 2JIEKTPUYECKOM 1IeTTH BEIUTE M0 KOHTYpaM, Ha4WHAasi C OCHOBHOTO,

COACPKAIICTO NCTOYHUK ITUTAaHUA

4. BxirouailiTe HCTOYHHUKY MMATAHUS TOJIBKO TIOCJIE MIPOBEPKH LIENN
MPETO/IaBaTEIIEM.

5. [Tpu poBeieHnH TOOBIX M3MEHEHUH B CXeME OTKJIIOYalTe HCTOYHUK ITUTAHMS.
6. OTKJIIOUNTE MTUTAHUE 110 3aBEPIICHUIO U3MEPEHHUIA.

SAITPEINAETCA

1. Kacarbcsl TOKOBEIYIIMX YaCTEM CXEMbl METAJUIMYECKUMHU MPEIMETAMH,

paboTaTh MOKPHIMU PYKaMH.

2. bes paspCICHuA IpEroaaBaTCiisl BKIIOYaTb Ha60paT0prIe CTCHIAHI B CETH
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220B v noJaBaTh HANPSKEHUE HA CXEMY.
3. [TepemerniaTh 1abopaTopHBIC CTEHIBI C OJTHOTO CTOJIA HA APYTOW WU
BCKPBIBATh UX.

4. Kyputs B 1abopatopuu, HaXOAUTHCA B BEPXHEN OJI€XK/I€ WM TOJIOBHBIX yOOpax.

[To BceM BO3HMKAIOIIMM BOIIPOCAM CTYACHTAM CJIEIyeT 0Opariarbes K
MpEenoAaBaTeliio Win JJadbopaHTy. 3a mopuy 000pyA0BaHUS CTYJAEHTHI HECYT

MAaTCpUAIIbBHYIO OTBETCTBCHHOCTD.



COJIEP)KAHUE

Jlaboparopuoe 3anstue Nel VccnenoBanue 1enei mocTOSHHOTO TOKa CO CMEIIaHHBIM
COETMHEHHEM PE3UCTOPOB
JIabopaTtopHoe 3ansiTue Ne2 HMccnenoBaHue noTepu HaIpsHDKEHMS B JIMHUH

ANIeKTporepeaayd

JIaboparoproe 3anstue Ne3 Hepa3BeTBiEHHBIE LIETIb IEPEMEHHOTO TOKA C aKTUBHBIM
CONPOTUBJICHUEM U KAaTYIIKOW MHIYKTUBHOCTH.

JIaboparoproe 3anstue Ne 4 Pa3BeTBieHHbIE LIENb IEPEMEHHOIO TOKA C PeaIbHOM
KATYIIKOH UHAYKTUBHOCTH U KOHJIEHCATOPOM.

Jlabopatopnoe 3anste Ne5 Bribop nmpuOOpoB, HCMOIB3YEMbIX JJIs ONPEICTICHUS
[1apaMeTPOB AJIEKTPUUECKOM LIeH

JIabopaTtopHoe 3ansiTue Ne6 M3mepenre sHepruu B SJIEKTPUUECKHUX LETsX.
JlabopaTtopuoe 3ansitue Ne 7 I3mMepeHne conpoTUBICHUN U30JISIIUN AIEKTPHUECKUX
Kabenen

JIabopatopnoe 3ansitue Ne 8 MccnenoBanue paboTsl ojjHOGa3HOro TpaHchopmaTopa
Jlabopatopuoe 3ansitue Ne 9 HccnenoBanue pabotsl ogHodazHoro Tpanchopmaropa
Hcnbrtanue Tpex($a3HOro aCHHXPOHHOIO JIBUTATENS C KOPOTKO3aMKHYTBHIM POTOPOM
JlaGoparopuoe 3ansatue Ne 10 McnbiTaHue 3JEKTPUUECKOTO JBUTATENIS TIOCTOSHHOTO
TOKa MapajieIbHOrO BO30YKIACHHUS.

Jlabopatopnoe 3ansitue Ne 11 MccnenoBanue paboThl 3JEKTPUUYECKOTO TeHEpaTopa
MOCTOSIHHOTO TOKA MapajlieIbHOr0 BO30YKICHHUS.

Jlaboparopuoe 3anstre Ne 12 BoiGop anekTpoaBuraress 1js padoThl dJEKTPONPUBOIA
JIabopaTtopHoe 3ansitue Ne 13 JluctaHIMOHHOE yIIpaBieHUE aCUHXPOHHOTO JIBUTaTENs
IIPY HOMOIIY MarHUTHOIO ITyCKaTes

JlaboparopHoe 3anstue Ne 14 MccnenoBanue noaynpoBOJIHHUKOBOTO U0/

Jlabopatopuoe 3ansitue Ne 15 VccnenoBanrne OUMOIIPHOTO TPAH3UCTOPA
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JIaGopatopuoe 3anstue Ne 16 UccienoBanue ogHo(}a3HOrO ABYXIOTYTIEPHUOIHOTO

BBIIIPSAMUTCIIA

JIABOPATOPHAS PABOTA Ne 1

HccnenoBanue 1iemneil HOCTOSHHOIO TOKA CO CMEIIaHHBIM COSIUHECHUEM PE3NUCTOPOB.

[enb paboTHI:

1. TlpuoOpecTu MpakTUYECKUE HABBIKU YTCHUS M COOPKHU IJEKTPUUECKOM CXEMBI ITOIKIFOUCHHUS
CMEIIAHHOTO COCTUHCHHS PE3UCTOPOB U IPUOOPOB, MCITOIB3YEMBbIX JJIsi KOHTPOJIS [TapaMeTPOB
AIIEKTPUYECKON IIETTH, K JICKTPHUCSCKON CETH MOCTOSHHOTO TOKA.

2. HpOI/I3BCCTI/I HU3MCHCHUA B CXEMC ITYTECM BKIIIOUYCHUSA U OTKIIIOYCHHA OTACIIbHBIM 3JICMCHTOB LCIIH U
BETBEH CXEMBbI C IIOMOIIBIO BBIKIFOUATEICH.

3. IlpocneauTts 1o noka3aHUsAM NPUOOPOB U3MEHEHHUS, TPOU3BOJUMBIE B CXEME.

TeopeTnyeckue CBEICHU:
[TpocMoTtpeTs MeToanueckoe mocodue "DIeKTpuyecKue ey MOCTOSHHOTO ToKa"

O6opynoBanue U IpUOOPHI:

1. HMcrouHukK nUTaHUS — AIEKTPUUYECKAs CETh IOCTOSHHOIO TOKa Ha HanpskeHue 100B.

2. biok pe3sucTopoB KOJIUYECTBOM 9 IIT.

3. CoeanHuTENBHBIC TPOBO/IA

4. TlpuGopst:
—  Munnuamnepmerp mA; (mA)— u3MepsieT cuily ToOKa B HEpa3BETBIEHHOM YacTH LieNn
—  Mummamnepmerp mA; (mA)— u3MepsieT CUITy TOKa B IEPBOIl BETBU pa3BETBICHUS PE3UCTOPOB
—  Munnuamnepmerp mAs (mA)— u3MepsieT CUly TOKa BO BTOPOH BETBU Pa3BETBICHUS

pe3UCTOpPOB

— Bonbsr™erp U (B)- uzmepsier BXoiHOE HANPSKEHUE AMEKTPOCXEMBI
— Boabt™erp U;- usMepsier nageHus HapsHKEHUS Ha y4acTKaxX LENH
— PyOunbsuuku Py, P, P3. P4 - mpou3BoasT BKIIOUEHHE U IEPEKIIIOUEHUE B CXEME

DneKTpuuecKas cxema BKIIOUYEHHS PE3UCTOPOB
[Topsok BeIMONMHEHUS PaOOTHI:
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1. 3
amycaTth TEXHHYECKHE JaHHbIE SJIEKTPHUUECKUX MPUOOPOB B Tabnuiry Nel.
Tab6muma Nel
HaumenoBan | O6o3Hauenue | Cucrema Kiace [Ipenen ena
ue npubopa Ha CXeMe npubopa TOYHOCTH M3MEpEHHS JICJICHUS
2. 3anucaTh MoKa3zaHus NpruOOpoB B TaliMIry Ne2.
Taobmmia Ne2
N3meputs PyOunpHuku
Ne 1- BKIJIFOUEHO
. U, I1 12 I3 U; U, Us Ujs4 Us4 |- BEIKTIOUCHO
B mA mA mA B B B B B
1 P, 1, P31, P41
2 le«’ P3T’ P4 T
3 P>, P3|, P41
4 Pyl, P31, Py |
3. BprIucIUTh mapaMeTpsl e , UCTIOIB3Ys 3aKk0H OMa, 3aKOHBI TIOCTIEI0OBATEIHFHOTO 1
MapajuIeNbHOTO COeAMHEeHUS. Boraucnenus 3anectu Tadbmuiry Ne3.
Tao6mmma Ne3
Brrunciurs
«Ne
/i R Ro4 Rs Ros 14 P
KOM KOM kOm kOm mA Bt
1
2
3
4




4.

,HJ'I?I KaXXI0ro ciaydasa nNepCKIOYCHU LIECIH C ITIOMOIIBIO BBIKHIO‘I&TCHCP'I, 3apruCoOBaTh
QJICKTPHUYCCKUC CXCMbI pa60TaI01u1/1x Ha JaHHBIM MOMEHT PE3UCTOPOB LCIIH.

JIABOPATOPHAS PABOTA Ne 2

HCCJ’ICI{OB&HI/IG MMOTCPH HAIIPSIKCHUA B JIMHUU SJICKTPOIICpCaAay.

Iens paboThI:

1.

2.

3.

[Tpuobpectu MpakTHUYECKHE HABBIKM YTCHHUS U COOPKHU AIIEKTPUUECKON CXEMBI MTOAKIIOUCHHS
AJIEKTPpUYECKON Harpy3ku k JIOII.

Hccnenosats 3aBucuMocTb notepu HanpsbxeHus B JIOII ot Toka, motpebisiemoro
JIEKTPOHArPY3KOM, U PA3JINYHBIX MATEPUAIIOB, UCIIOJIb3YEMBIX Ul U3rOTOBIEHUS NpoBoaoB JIDII.
W3meputh norepu Hanpspkenus B JIDIL.

O6opynoBaHue U IPUOOPHI:

A

U = 2208 (UD CU}) & D D

M cTOYHUK NUTaHMS — DJIEKTPUYECKas CETh IEPEMEHHOI0 TOKA Ha Hanpsbkenue 220B.
Maker n1MHMHM 371eKTponepeaay JuHoi 50 M

bnok namMn HakanuBaHus

CoeauHuTEIBHBIE TPOBO/IA

[TpuGopsr:

Amnepmetp A (A)— n3MepseT CHILy TOKA B AJIEKTPUUYECKON LIENTU HArpy3Ku

Boasr™merp U; (B)- nu3mepsieT BXoHOE HAPSHKEHHUE ICKTPUICCKON JIMHUH

Bonsr™merp U, (B)- n3mepser BbIXOAHOE HANPSKEHHUE SIEKTPUUECKON TMHUM, UIylIeill Ha
Harpysky

3HeKTpI/I‘{eCKa${ cXeMa IOAKIKOYCHUA BHGKTqueCKOﬁ Harpys3ku

K Jyimann JIDT]

P
H_ @ 4 %

- f3n
T - L i

[Topsox BeIMONHEHUS PaOOTHI:

1. 3ammcaTh TEXHHYECKHUE JTAaHHBIC DIEKTPUUIECKUX MPUOOPOB B TaOmuIry Nel.

Ta6mmma Nel
HaumenoBa | O6o03nauenue | Cucrema Knacc [Ipenen [lena
HUE Ha cXxeme npubdopa TOYHOCTHU HU3MEPEHUS JIeTIeHUS

npudopa




2. CobOpatb cxeMy ¥ MoKa3aTh €€ MPEno aBaTelio.
3. B kaxmom 0110ke mpoienaTh TPU ONbITa C PA3IUYHBIM KOJIMYECTBOM JIAMIT HATPY3KH.

[Tonmy4yeHHbIe pe3ynbTaThl 3anucarh B Ta0muiry Ne2.

TaGmuma No2.
No Nsmepeno
/1 1 U, U, L [Ipumeuanue
A B B M
MEJIHBIC IPOBOAA  Pyen=0,017 (OM - MM*/M)
1 50 2 JamIIbI
2 50 4 mamribl
3 50 6 mami
JKEJIE3HBIE TIPOBOJA  Preneso—0,13 (OM - MMZ/M)
1 50 2 JmamIbl
2 50 4 mamIbl
3 50 6 Jamn
4. BplunciauTh napameTpsl Lenu. Beruncnenus 3anectu B Tadbauiy Ne3.
Tab6muma Ne3.
Brruncieno
RHaepy3Ku Rnposoaoe P 1 P 2 n AU S
Om Om Bm Bm % B M
MeOHble NPo800A P00, =0,017 (Om 'MMZ/M)
1
2
3
Jrcene3nble NPo8o0A  Pycereso=0,13 (Om 'MMZ/M)
1
2
3
Ncnonb3oBath GopMyIbl sl BEIYUCICHUMN:
U
RHazp = 72 COMPOTUBIIEHUE HATPY3KH P1 =1-U 1 MOIIIHOCThH B Hayase
TUHUU
AU =U, -U,  norepu nanpsixenns 8 JIDII P,=1U, MOIIIHOCTh B KOHIIE
JTUHUHT
AU P
np T conpotusiieHne auHum JIDII n= ?2 -100%  KIIJ uaumn
1
2L
S=p- R ceyenue nporooB JIDIT

JIABOPATOPHAS PABOTA Ne 3
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HepaBBeTBJ'IeHHaH HCTIb ICPEMCHHOI'O TOKA C aAKTUBHBIM COITPOTUBJIICHUCM U KaTymKOﬁ

HHAYKTUBHOCTH.

[enb paboTHI:

4. TlpuoOpecT MpaKTUYSCKUE HABBIKM YTCHUS U COOPKH MEKTPUICCKOM CXEMBI TIOIKITIOUCHUS
MOCIIEI0BATEIHLHOTO COCTMHEHUS PeaTbHOM KAaTYIIKH HHIYKTHBHOCTH, peOCcTaTa u mpuOopoB.,
UCTIOJIB3YEMBIX JUISI KOHTPOJIS ITAPAaMETPOB AIEKTPUUYCCKOM IIETIH, K SJICKTPUICCKOH CETH
MIEPEMEHHOTO TOKA.

5. H3MeHeHHEM aKTUBHOI'O CONPOTHBIICHHS PEOCTaTa M U3MEHEHHEM WHIYKTHBHOCTH KaTYyIIKU
MIPOBEPUTH JIeHCTBHE 3akoHa OMa ISl Hepa3BETBICHHBIX IIeTel TIEPEMEHHOTO TOKa.

6. Tlonay4uTh MPaKTUYECKUE HABBIKH IMOCTPOCHHS BEKTOPHBIX JHATPAMM JUIS ITOCIICIOBATEILHOTO
COCJTMHEHUS SJIEMEHTOB IIEITH.

O6opynoBaHue U IPUOOPHI:

VcTOYHUK MUTaHKS — DJIEKTPUIECKas CeTh IEPEMEHHOTO TOKa Ha Hanpspkenue 150B.

Katymika HHIYKTHBHOCTH C MAarHUTOIIPOBOJIOM

Peocrar

CoenuHUTEIBHBIE TPOBOJIA

[TpuGopsr: -Amnepmetp A (A)— u3MepsieT CUITy TOKa B LIETH

A SR A

— Boastmerp U (B)- u3mepsier BXOAHOE HANPSHKEHUE IIEKTPOCXEMBbI

— Bonbrmerp Ua (B)- usmepsier nageHue HanpspkeHUs Ha peocTare

— BonbsrMerp Uk (B)- u3mepsier najieHue Hanps»KeHUs Ha KaTyIlIKe HHIYKTUBHOCTH
— Bartmerp W (BT) - u3MepsieT akTUBHYIO MOILITHOCTb JIEKTPUUYECKON LIENU

SJICKTpI/ILICCKaSI CX€Ma BKIIIOYCHHA ITOCIICA0BATCIILbHOIO COCAMHCHU A peaﬂBHOﬁ KaTylIKHu
HUHAYKTHUBHOCTHU U pCoOCTaTa

(v,
=
* R,
P
| H
— /D w
¥ O
L ]
R
u a,
D
U =1508 CLD ( .
¢ X
Lk
— [Mopsok
BBITOJIHEHUS pabOThI:
1. 3amucaTh TEXHUYECKHUE TaHHBIE JIEKTpUUYECKUX MpruOopoB B TabmuiryNel
Tabmuna Nel
HanmenoBan | O6o3Hauenne | Cuctema Knacc [Ipenen [lena
ue mpubopa | Ha cxeme npudopa TOYHOCTH HU3MEPEHHUS JIeTICHUS
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2. CoOpatb cxemy U IOoKa3aTh IMPENOIaBaTENIO.

3. 3a cuer U3MEHEHHUs MOJOKEHHUS ABMKKA PeOocTaTa M3MEHUTH €r0 CONPOTHUBICHHE OT HYJIS /10
MakcumyMma. [Ipu kax10M U3MEHEHUU COMTPOTUBIICHUS CHATH MMOKa3aHUs MPUOOPOB U 3aHECTH UX
MoKa3aHus B Ta0uIry Ne2.

4. Tlpu MakcHUMaJbHOM 3HAYEHUH COMPOTUBIICHUS peOoCcTaTa U3MEHUTh MHTYKTUBHOCTD KATYILIKH
MyTeM U3MEHEHHUS ee TOJI0KEHUs Ha cepIeUHUKE MarHUTonpoBojaa. [1pu kaxkqoM n3MeHeHuu
CHSTDH MOKa3aHMUs MPUOOPOB U 3aHECTH MX IMOKa3aHUs B TaOmuIy No2.

Tabauia No2
N3MEPEHO
Ne U Ua Uk I P [TPUMEYAHUE
B B B A Bm

Rpeocrara = 0
Rprocrara - cpenHee 3HaueHue

Rprocrat4 - MaKCUMaAJIBHOE 3HAUCHUE

1 monoxkeHue KaTyYIIK1 UHAYKTUBHOCTH

Nl B W

2 MOJIOKEHHUE KaTyIIKU UHAYKTUBHOCTH

5. Tlo pe3ynbpTaram U3MEpeHHIA, TTOIB3YSACH MPUBEICHHBIMU HIKE (POpMyTIaMu, TPOU3BECTH
BblUKCIIeHUs. Pe3yabTaTsl BEIUMCICHUN 3anucath B Tabauiy Ne3.

TaGmmma Ne3.
BBIUHCIIHTD
R
No eoac R, X, cos ¢ | cos Pk U, U,
Z Zx Rouy Ii;am Kamy | kamy Kamy | kamy (0] S
p WKU | WKU WKYU | WKU
Om Om Om Om Om Om - - B B BAp | BA

DN B~ W[N] =
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U
Z = T nonnoe conpomuenenue yenu (Om)

R, = akmuenoe conpomusnerue peocmama (Om)

IS
Y

2 2
X, =4Z,-R,, unoykmusnoe conpomugnernue kamyuxu (Om)

Uk
Z, =— noamnoe conpomunenue xamyuiku unoykmusnocnu (Om)
I
P
R, = e obwee akmusnoe conpomusnenue yenu (Om)
R,. =R, —R, axmusnoe conpomuenenue xamywru unoykmusrocnu (Om)

3

R aKkmueHoe nadenue HanpsxiceHus Ha kamyuke (B)

a Kkamyuwku

=

a = I
, =1-X, unoykmusnoe naoenue nanpscenus na kamyuwike unoykmusnocmu (B)
P

cosQ = U1 KO3huyuenm mowHocmu yenu
Ra Kam

cos@, =

KO (huyuenm mowHocmu aKmueHOU 4acmu Kamywky uHOyKmueHoCmu
k

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

S=U-1 noanas mowrnocmo yenu (BA)

JIABOPATOPHAS PABOTA Ne 4

Pa3BeTBiEHHBIE LIENTb IEPEMEHHOTO TOKA C PEaJbHOM KATYIIKOW MHAYKTUBHOCTH
U KOHAEHCATOpOM. Pe3oHaHC TOKOB.

ens paboTsr:

1. TIpuoOpecTu mpakTUYEeCKHE HABBIKA YTEHUS U COOPKH JIEKTPHUUECKON CXEMBI MOIKIIOYEHUS
MapajuIeIbHOTO COEAMHEHUSI pealIbHOM KaTYIIIKU MHAYKTUBHOCTH, KOHEHCATOpa U MpUOOpPOB,
UCIOJIb3YEMBIX JJI1 KOHTPOJI TapaMETPOB JIEKTPUUECKOM LIETIH, K MIEKTPUIECKON CETH
MEPEMEHHOT'0 TOKA.

2. V3MeHeHHeM eMKOCTH KOHJIeHcaTopa JOOUThCS PE30HAHCA TOKOB B MAapaJlIeNIbHBIX LIETSAX CXEMBI.

3. Tloay4yuTh NpakTUYECKUE HABBIKHM MOCTPOCHMS BEKTOPHBIX JAUArpaMM Ui MapajljieIbHOTO
COEMHEHUS DJIEMEHTOB LIEMH.

O6opynoBanue u MPUOOPHI:

McTouyHUK NUTaHMs — DJIEKTPUYECKas CETh IEPEMEHHOT0 TOKA Ha Hanpskenue 150B.
Karymika HHIyKTUBHOCTH C MarHUTOIIPOBOJIOM

Konnencaropnas 6atapes

CoeauHuTEIBHBIE TPOBO/IA

[Tpubopsl: -AMnepmeTp A (A)— u3MepseT CUTy TOKAa B HEpa3BETBICHHOM YacTH LIeTH

— Awmnepmerp AL (A)— u3MepsieT cuily TOKa B LIETIH PEaTbHOM KaTYIIKU HHIYKTUBHOCTH

— Awmnepmerp Ac (A)— u3MepseT cuily TOKa B e KOHIEHCAaTOPHOM OaTtapen

— Boastmerp U (B)- u3amepsieT BXOAHOE HANPSHKEHUE JIEKTPOCXEMBI

— ®azomerp ¢ — U3MepseT YroJi cABUra (pa3 Mex1y TOKOM U HalpspKeHUEM

M S

3neKTquecxa;1 CXEMa BKIIKOUCHUA MapalJICJIbHOTO COCANHCHU A peaanOﬁ KaTyIIKU UHAYKTUBHOCTHU U
KOHACHCATOpa
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[Topsok BeINONHEHUS PaOOTHI:
TexHuUecKue TaHHBIC AIEKTPUICCKUX TPUOOPOB
Tab6muma Nel
HaumenoBan | O6o3nauenue | Cucrema Kiace [Ipenen ena
ue npudopa Ha CXeMe npudopa TOYHOCTH U3MEPEHUs JICTICHUS

4.

YcranoBiieHa eMKOCTh Oatapen kKoHaeHcatopoB C;=16 Mx®d, mokazanusi npuOOPOB 3aHECECHBI B

Tadymiry No2.

YcranoBiieHa eMKOCTh Oatapen KoHaeHcatopoB Cr,=32 Mk®d. MI3mMeHeHneM HHIYKTUBHOCTH

KaTYyIIKA YCTAaHOBJICH cIBUT (pa3 Ha dazomerpe ¢ = 0 —3T0 ciyuait pesonanca mokos. Ilokazanus
puOOPOB 3aHECeHbI B TAOIUILy No2.
YcraHoBiieHa eMKOCTh OaTtapen KoHaeHcaTopoB C3;=58 Mk®d, nokazaHusi NpuOOPOB 3aHECEHBI B

Tabnuiry No2.
Tabmmia No2
Ne WU3MEPEHO [IPUMEYAHUE
U 1 I Ic ¢ cos ¢
B A A A epaodyc
1 Ci1=16 mx®d
5 C=32 mx®D
PE30HAHC MOKO8
3 C;=58 mx®

7. Tlo pe3ynpTaTam U3MEpPEHUH, MOIB3YSICh IPUBEICHHBIMU HIDKE (DOPMYIIaMU, TPOU3BEICHBI

BBIYUCIICHHS. Pe3ynbTaThl BEIYMCIICHHH 3anicanbl B Tabauiry Ne3.

TaoGmmia Ne3.
Ne BBIYMCJIEHO
cos PK Rk XL Zx Xc 1, I I,
- Om Om Om Om A A A
1
2
3
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U
Z, = I_ noanoe conponuénenue kamyuku (Om)
k

R, =Z, -cosp, axmuenoe conponmusnenue kamywku (Om)
_ 2 2
X, =+Z, -R, unoyxmusnoe conpomusnenue kamywxu (Om)
U
X.=— emxocmnoe conpomunenue konoencamopa (Om)

IC
I, =1, -cose, axmuenas cocmosnarowas moka kamyuwixu (A)
I, =L, =12 unoyxmusnas cocmaensiowas moxa xamywu (A)
I,=1, -1, peaxmusnas cocmasnowas moxa kamyuku (A4)
ol . >1,
ol =1
ol <I,

B Macmrabe nocTpouTh BEKTOPHBIE TUArpaMMBbl JUIsl CIy4YaeB: L

JIABOPATOPHAA PABOTA Ne 5

Bri6op npubopoB, UCTIOIB3YEMBIX 7S ONIPEACIICHUS TAPAMETPOB IIEKTPUUECKOHN TIENTH

enb paboTel: OnpeaenuTs U BbIOpaTh HEOOXOIUMBIX /1711 U3MEPEHUSI SJIEKTPUUECKUX TapaMETPOB B
LEMH U3MEPUTENBHBIX MPUOOPOB. PaccunTaTh KjlacC TOUHOCTH NMpHOOpa, aOCOMIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEIIHOCTH HU3MEpPEHUs. BKIIIOUNTh U3MepUTENbHbIE TPUOOPHI B AIEKTPUUYECKYIO
LEMb.

Jis u3MepeHust 3JeKTPUUECKUX MapaMeTpoB B LIEMU HEOOXOMMO BKIIOUUTH U3MEPHUTEIbHbIC
npubopbl. [l u3MepeHus ToKa B KaKOM- JINOO y4acTKe AJIEKTPUUECKON LIENU aMIIepMeTp HaJ0

BKJIFOUYHUTH TaK , YTOOBI I/IBMep}IeMLII\/’I TOK IPOXOAUJI YCPE3 HETO. CJ'ICI[OBaTeJ'ILHO , AMIICpMETP
BKJIIOYACTCSI HOC/1€006AMENBbHO C TEM COIIPOTUBJICHHUEM ,TOK B KOTOPOM HCO6XO)II/IMO HN3MCPUTH

Ri
o
BOHBTMeTp BKJIFOYAKOT napaJweJlbno TOMy COHpOTI/IBHCHI/IIO, HaHpSI)KeHI/IC Ha KOTOpOM

HE00XO0IMMO U3MEPUTh

R;
[
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I[HSI HU3MCPCHUA MOIINHOCTU B HOCHAX TIMOCTOSAHHOTO TOKa

UCHOJNB3YIOT  BAaTTMETP  AJIEKTPOAMHAMHUYECKOH  CHCTEMBI.
Henoasmwxkuyto  (ammepMmeTpoByr0)  OOMOTKY  BaTrTMeTpa
BKJIIOYAOT B Lenb [I0CJIEI0BATENBHO, HOJBHKHYIO

(BOJIBTMETPOBYIO) —T1apaJLICIIbHO ITOTPEOUTENIO.

B cooTBeTcTBMM C€ 3TUM Ha JIMLEBYK IIaHEIb BaTTMETpa
BBIBEJICHBl YEThIpE 3a)XKHMa, JBa M3 KOTOPbIX 0003HAYaIOT
cUMBOJIOM —* I (TOKOBBIE 3a)KHMBI), a JBa IPYTUX— CHUMBOJIOM —
*U (3axnuMBbl HanpsKeHUs). J[Ba 3a)x1Ma noMedeHbl 3BE3109KaMU
* Ha3BIBAIOT r€HEPATOPHBIMH.

PaccmoTpuM penieHue TUIIOBOTO puMepa

lenp mnepeMEeHHOr0 TOKa CO CMEIIAaHHBIM COEIMHEHHEM pPE3UCTOPOB COCTOUT U3 UETHIPEX
pe3uctopoB. B anekTpudeckoi nenu yepes3 pesuctop R 4 npoxoaut Tok I 4= 1,3 A,

a Ha pesuctope R ; nagaet Hanpspkenune U =113 B.

HJ'ISI HU3MCPCHHA HAIIPSKCHUA Ha 3aJdaHHOM PE3UCTOPC, TOKAa B

HaNUMCHBIIYIO HOTPCIIHOCTH U MOACYUUTATD OTY IMOTIPCIIHOCTD:

R;

3aJJaHHOM pE3UcCTOope M O0Iel
MOIITHOCTH BCEW LeNH HEOOXOIMMO B AIIEKTPHUUYECKYIO CXEMY BKJIIOUHTH BOJBTMETp, aMIEpMETp U
BaTTMeTp. HauepTuth »3nIeKTpuYecKyro Ienb ¢ u3MeputensHbiMH mnpudopamu. I[logobpars 1o
TabIUIIaM BOJIETMETP M aMIIEPMETP U U3MEPEHUs 33JaHHBIX MapaMeTpoB IIETH, 00ECIICUNBAOITYIO

g
=
Tabanna Ne 1 Knacc mounocmu u gepxnuii npeoen usmepenus amnepmempos
Ne | Knacc Bepxnuti No Knacc Bepxnuu No Knacc Bepxnuu
mouHoc | npeoen mouHocmu | npeoein mouHocm | npeoei
mu y % usmepeHus, y % usmepenus A uy% usmepenus, 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 eepxnuii npeoen uzmepenus 60,16mmempoes
Ne | Knacc Bepxnuu No Knacce Bepxnuii Ne Knacc BepxHuti
mouHoc — ppeoen mouHocmu | npeoen mounocm  |npeden
muy%  uzmepenus B Y % usmepeHus B uy% usmepenus, B
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1 L5 0,5 8 L5 10 15 L5 50
2 2,5 L5 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 xKak He0OX0IMMO U3MEPUTH TOK B UETBEPTOM PE3UCTOPE TO AMIIEPMETP BKITIOUAEM
II0CJIEZI0BATENBHO C YETBEPTHIM PE3UCTOPOM

Ry

Q

R

I[J'IH HU3MEPCHUA HAIIPAKCHUA HA BTOPOM PE3UCTOPEC BOJIBTMETP BKIKOYACM IIAPAJUICIIBHO EMY.

o— 1

® |

Q

R

Ay

I[J'IH HU3MEPCHUA MOITHOCTH BHeKTpI/I‘{eCKOP’I LCIHU BKIIKOYAEM BATTMECTP
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o

Uto06b! IpaBUIBHO BBIOpATh amMnepMeTp Ui usmepenus toka I 4 = 1,3 A, nonb3yemcst Tabauneit
Ne 1 mo ipaBuny 1 yon =1 4 Jlyumie Bcex noaxoauts amnepMerp ¢ I gou = 2 A n xnaccom
touHoctH Y = 1,0 % ( B Tabnuue amnepmerp crout Ned)

Krnacc Tounoctu npubopa 4uciIeHo paBeH MPUBEAEHHON MOTPEIIHOCTH Mpudopa y= M 100%
, e A gom —HOMHHAIFHAS BEIMYMHA MpUOopa (BEpXHHUIA MTpeies ero U3MEepEeHus)
W3 BoITIe IpuBeAEHHON GOPMYITBI HAXO UM a0COIFOTHYIO TIOTPEITHOCTh U3MEPEHUS
-A 1.0%-2A
— 7 HOM p— p— 0’02A
100% 100%
OmnpenensieM OTHOCUTENBbHYIO IOTPEITHOCTh U3MEpPEHUs 10 (hopMmyIie:

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

1
YTo06b! IpaBUIBLHO BHIOPATh BOJILTMETP B Tabsuie Ne 2 171 ©3MepeHHsl HalpsKEHHUsI Ha BTOPOM
pesucrope U ; =113 B. npumMeHsieM TO ke yciaoBue, a iMeHHO Ugoym = U,
Jlyumie Bcex moaxoauth BoabT™MeTp B Tabmuie Ne 9 ¢ U goyu = 250 B u knaccom Tounoct Y = 5%.
AHaJOrM4HO ONpEAEIAEM MOIPEUTHOCTH U3MEPEHHUS
AA — v-A,, 25%-250B

AOCOI0THAs MOTrPENIHOCTh NPU U3MEPEHUH HAIPSHKEHUS = =6,25B
OmnpenensieM OTHOCUTEIBHYIO MIOIPENIHOCTD U3MEPEHUS 110 100% 100%
bopmyne AA 6,258

0 =—-100% = 100% = 5,53%
113B

1

JIABOPATOPHAS PABOTA Ne 6

HN3mepenue sHEPrur B SJIEKTPUUECKUX ETISX.

[ens paboTsr:

1. IlpmoOpecTy mpaKTUYECKUE HABBIKK YTCHUS U COOPKH AIICKTPHUESCKOM CXEMBI MOIKITFOUCHHS
CYETUMKA aKTUBHOW SHEPTUHU K DJIEKTPUUECKON LEMU TEPEMEHHOTO TOKa.

2. M3y4yuTh yCTPOMCTBO, MPUHILIUII IEUCTBHS CUETUYMKA AKTUBHOM 3JIEKTPOIHEPTUH.

3. TlpocneauTs Mo moka3zaHUSAM MPUOOPOB U3MEHEHHUSI, TPOU3BOIUMBIEC B CXeME MTPU H3MEHEHHUH
CONMPOTHUBIICHHUS JIEKTPUUECKON HArPy3KH.

Ob6opynoBaHue U MPUOOPHI:

1. HcTrouHuK NUTaHUS — HJIEKTPUUYECKask CETh MEPEMEHHOI0 TOKa Ha HanpshkeHue 220B.

2. Cyeruuk 3nekTpudeckoi sueprun CO 505
18



Peocrar
biiok namm HakanuBaHUsA
CoeauHuTENBHBIE IPOBOIA
[Ipubopst:
— Awmnepmerp A (A)— n3MepsieT CHIly TOKa B 2JIEKTPUYECKON LIENN

AN

— Boabrmerp U (B)- u3aMepsieT BXOAHOE HANPSHKEHUE JICKTPUIESCKON IIeTTH

9J'IGKTpI/I‘l€CKaﬂ cXeMa BKJIFOUCHUS CUCTUYNKA aKTHBHOM OHCpPTIHUH:

-
[
————
P
—
L
—

r )

[Topsnok BeIMONTHEHUS PAaOOTHI:
5. Texuuueckue qaHHBIC YNEKTPUIECKUX TPUOOPOB:

Tab6muma Nel
Haumenosan | O6o3Hauenne | Cucrema Kiacc IIpenen Ilena
ue mpudopa Ha cxeme npudopa TOYHOCTH HU3MEPECHUS JIeTICHUS

6. C mOMOIIbIO BKIIOYESHHSI PA3HOTO KOJIMYECTBA JaMIl U U3MEHEHUS COMPOTHUBIICHUS peocTaTa
YCTaHOBUTH HAa aMIIEpMETPEe 3HAUCHUS TOKa | Harpy3ku, ykasaHHble B Ta0mmie Ne2.

7. 1yt KaxA0ro OMbITa MOCYUTATH 11E€JI0€ YHUCI0 000pOTOB aucka cueTdnka 3a 180 cexyH.
Jlannble 3anucaTh B Ta0uiry No2.

Tabnumua Ne2
Hsmepeno Beruucneno
N U I ‘ N P C, c y
/T
B A CeKyHObl | 0bopomul Bm Bm c/o6 | Bm c/o6 %
1 220 3 180
2 220 2,5 180
3 220 2,0 180
4 220 1,5 180

19




DopMyJIbl 1151 BEIYUCIEHUM:

c -C
o y= w -100% -norpemHoCTh CYETUMKA DIEKTPOIHEPTUH,

H

° rac CH - HOMHMHaJIbHas IIOCTOSIHHAaA CYCTUHUKA

~1000-3600 Bm-c

. C,
N, 00
rae, N, - mepeaaToyHoe 4ncio o00poToB (ykasbiBaeTcs Ha cueTurke) — 600 060poToB aucka
P-t .
o (= W rae, C - AeMCTBUTEIbHAS MOCTOSHHAS CUCTUYHKA

P=U-1 rae, P — momnocTs B nenu (BT); 7 - Bpems B (¢); N- uyuciio o60poTOB AKCKa 32
BpeMms t

JIABOPATOPHAA PABOTA Ne 7

I/IBMepCHI/IG COHpOTI/IBHCHI/Iﬁ HN30JIOUH B SJICKTPUICCKUX KaOeJsix.

Iens paboThI:

1. TlpuobpecTu nmpakTUYeCKUE HABBIKM COOPKU ANEKTPUUECKON CXEMbI OIKIIOUYCHHS PUOOPOB IS
M3MEpEHUs COMTPOTUBICHUHN U30JSAIUH K IIEKTPHUECKUM KaOesiM.

2. W3yuuTh YCTPONCTBO, MPUHIIMI JEHCTBUS MPUOOPOB ISl U3MEPEHUSI COIPOTUBIICHUI H30JISIIUY .

3. HayuuTtbcst U3MEPSATH COMPOTHBIICHUS U30JISIIIMH TTPOBOIOB U KaOeJiel OTHOCUTEIILHO 3€MITH WITH
MEXTy TOKOBETYIITUMH SKHIJIAMH.

O6opynoBanue u MPUOOPHI:

1. HMcrouHuK mUTaHUS — AIEKTPUUYECKAs CETh IEPEMEHHOIO TOKa Ha HanpspkeHue 220B.
2. Crena «QneKTpuyecKre Kabemm»

3. CoenuHUTENbHBIE IPOBOAA

4. TlpuGopst:

— YHuBepcanbpHbI BoNbTMETp B7 — 26 — npeHa3zHaveH Jisi U3MEpEeHUs HapsHKEHUN 1
cornpotuBiieHui. B nanHoii paboTe ucnonb3yercs A U3MEPEHUS CONTPOTUBIICHU TPOBOJIOB U
kabeneit. [Ipubop umeeT mKaty ¢ CEMbIO MpeieIaMu U3MEPECHUN.

—  Meraommetp 9C0202/2-I" — nepeHocHON MprOOpP CUCTEMBI MarHUTORJIEKTPUUECKHM JIOTOMETP C
HEMOCPEeACTBEHHBIM OTcueToM. [IpeaHasHaueH A u3MepeHus OONbIINX COMPOTUBICHUN
M30JISIHHA TPoBOJIOB U Kabeneid. Mmeet nBe mkanbl — kQ (kunoOm) u MQ (meraOm).

[TpuHIMnMaILHBIE
BosibT™METpa B7 — 26

CXEMa YHUBCPCAJIBHOT'O




[TpunnunuansHas cxema meraommerpa OC 0202/2-T°

[Topsimok BeimoaHEHUsT pabOTHI:
1. 3amnucaHbl TEXHUYECKUE TAHHBIC AJICKTPHUECKUX MPUOOPOB B Tadsmiry Nel.

Tab6muma Nel
Haunmenosan | O6o3nauenne | CucreMa Kiacc IIpenen Ilena
ue npudopa Ha cXeMe npubopa TOYHOCTH U3MEPEHUS IeIeHUs

2. Ha crenae «2nekTpuueckue Kadeamy U3MEPEHbI COMPOTUBIICHUS U30JIAINNA Kabenel mpudopom:

o YHUBEPCAJIbHBIM BOJILTMETPOM B7 - 26. [Tocie kanubpoBku mpubopa U3MepeHbl
COIIPOTHUBIIEHUS M30JIALKHI Kabenel Ha crenae " Mcnbitanue kabenelr Pe3ynbraTel n3mMepeHuit
3anucanbl B Tabnuiry Ne2.

e wmeraommerpom 2C0202/2-I". ]Ins naMepeHus U30s1MKA METaOMMETP HMOJKIIOUEH K 00bEKTY
U3MEPEHUS TI0 CXEME:

20 0202/2
°

[Tpu u3mMepeHuu CONPOTUBICHUH U30SAIUH Ha TIpeene K mepekioyaTelb Ha Tpubope
YCTaHOBJICH HA JielieHue |, Ha mpenene MQ mnepekiouaTenb Ha TpuOope YCTaHOBIICH Ha JICJICHHE ||.

Pesynbprarhl n3MepeHuii 3anucarhb B Ta0nuiry Ne2.
21



TaoOmuma Ne2.

Hputopu: BbponupoBaHHbIii CBHHLIOBBIH Bununosslii 3KpaHHIj
OBaHHBIN
Ry OJI; oI, | JJL | OJI; ol | JIJI OJ1; oJl, Il
B7-26
2C0202/2-

JIABOPATOPHAS PABOTA Ne 8

Hcnbitanue Tpex$a3HOro aCHHXPOHHOTO JBUTATENS ¢ KOPOTKO3aMKHYTHIM POTOPOM

Lens paboThI:

1. TIpmoOpecTn mpakTUYECKHE HABBIKA YTEHUS U COOPKH JIEKTPHUECKON CXEMBI TIOJKIFOUCHUS
Tpex(azHOT0 ACHHXPOHHOTO JIBUTATENS C KOPOTKO3aMKHYTHIM POTOPOM H IIPHOOPOB,
UCTIONIB3YEMBIX ISl KOHTPOJIS AapaMeTPOB IEKTPUUYECKOM 1eTH, K TpexdaszHoii cetn
MEPEMEHHOT0 TOKa.

2. 3amyCTUTh ACHHXPOHHBINA ABUraTeb U CHATh XapaKTEPUCTUKY XOJIOCTOTO XO/a.

3. HcnobiTaTh aCHHXPOHHBIN IBUTATENH C TIOMOIIBIO JICHTOYHOTO TOPMO3a IS OTyICHHUS
pabounx XapaKTEePUCTHK ACHHXPOHHOTO JBUTATEIIS.

4. CpaBHUTH MOJTy4YeHHBIE paboUne XapaKTEPUCTHKU CO CTAaHAAPTHBIMU U CIIEJIaTh BHIBOJI O
KauecTBE MPOoJIeTaHHON PadOTHI.

Ob6opynoBaHue U MPUOOPHI:

1. Hcrounuk nutaHus - TpexdasHas 3JeKTpudecKas ceTh IEPEMEHHOI0 TOKa Ha HapsKeHHUE
220B.

2. Tpexda3ublii aCHHXPOHHBII IBUraTeNb C KOPOTKO3aMKHYTBHIM POTOPOM.

3.  TpexmnomrocHbI pyOUTIBHUK - IEpEKII0YaeT 0OMOTKH cTaTOpa JBUraTels Co

"3Be37bI" HA "TPEyroJbHUK"

4. JleHTOYHBI! TOPMO3

5. CoenuHuTenbHbIE MPOBOAA
6. Tupu

7. Ilpubopsr:

Amnepmerp - u3MepseT cuily Toka B ¢aze B, o6o3navaercs I (4);
BonbT™meTp - uzMepser HanpsbkeHue Mexy ¢hazamu A u B, o6o3naqaercs U (B);

- BartmeTp ABYX3JI€MEHTHBIN - U3MEpSET NOTPEOISIEMYI0 aCHHXPOHHBIM JIBUTaTeNleM
MOIIHOCTh, 00603Havaercs P; (Bm)

- Taxometp - m3MepseT 4aCTOTY BpalIeHHs poTopa 1 (00./Bpar.)

3HeKTpI/I‘{CCKaH CXEMa IIYCKa ACUHXPOHHOI'O ABUTATCIIA MICPCKITOYCHHUEM 00MOTOK c¢raTropa co

"3Be311b1" HA "TPEeyroJbpHUK"
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Buinosnenne padorsbi:
1. Texuuueckue aaHHble INEKTPHYECKHX NPHOOPOB

Tabnnua Nel,

Haumenosanue
npudopa

006o3HaucHne
Ha CXCME

Cucrema npudopa

Knacc TouHoctH

ﬂpe,:lm H3MCPCHHA

Llcna acacHus

2. TMoka3zanus npudopos B pekime «X00CTOI X04» 3amicanbl B onbie 1 Tabanub Ne2. [Mokasanns
npuOOPOB NPH Pa3NHYHBIX 3HAYEHHAX HArPY3KH 3anucaHbl B ONbIThl 2, 3, 4 u 5 Tabnnupl Ne2

Tabauua Ne2

Ne H3meputhb Beruncants
o U I P n, L F Mep | P, [Cosg | S 1
B A Br | o6/mMuH | metp H |H*wmerp | Br - % %
l. 0
2. 4
3. 5
4. o
5. 9
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3. TIlo nony4eHHBIM JaHHBIM € NOMOLUBIO NPHBEAEHHBIX HIKE (POPMYN BBIYHCIEHBI
3.1. Bpawaownii MomenT Ha Bany aguratens - Mgy _
Mgp = Myex = F* L (Hm) , rne F — cuna, npuknansieaeman k potopy & (H) , B nad. padote — Bec
rPy30B, NOABELIHBAEMBIX K JEHTOYHOMY TOPMO3Y,

L — panuyc oKpy:KHOCTH, ONHCBIBAEMOIT TOYKOI npunoxenus cunel F ( annxa nneva
«KOPOMBICTa» B METPAx).

3.2. MNonesnas MOWHOCTE Ha Bany asuratena - P
P = My, .2 (Br), rae My, - spamatoumii moment aeuratens (Hwm)

9,55 2 - sacrora (ckopocTs) Bpawenns potopa (00/MitH)
3.3. Koadduunent mowHocTH acHHXpoHHoro asurarens - Cos ¢:

Cos p= p3 /A3 Uunu !

3.4. Cronp&keHue OBUratens - S:

S= Il -2 .100% roe  I11 - wactora Bpawenns MarHHTHOrO NMOAA Y NAHHOTO

1} neuratens (111 = 1500 o&/mun)
3.5. KoadpuumenT nonesHoro neiicTeua ABHraTens - 1.

n = Pz2.100%
Pi

3. Tloctpoensi paGouie xapaktepiuctinku acuuxponnoro apuratena I = f(P2); M2 = f (Pa2);

n=r(P Cos ¢ = f ( P2) u caenano cpasHeHne Hx cO CTAHAAPTHBIMH XapakTEPHCTHKAMMN.

JIABOPATOPHAA PABOTA Ne9
HcnblTanue 3J1eKTPUYECKOr0 IBUTaTENs IIOCTOSTHHOTO TOKA

napajuieIbHOro Bo30yKIeHUs

[enb paboThI:

1. [Tony4uTh MpakTUYECKHE HABBIKU YTCHUS U COOPKH STEKTPHUUECKON CXEMBI MOAKIIOUEHUS C
MTOMOIIIBIO TYCKOBOTO PEOCTATa ANMEKTPUUECKOTO JIBUTATENSI TOCTOSHHOTO TOKA MapasuieIbHOTO
BO30YKICHHS K DJIEKTPHUYECKON CETH MOCTOSIHHOTO TOKA.

2. 3ammycTUTh 3JEKTPUUECKUN JBUTATEIb U CHATH XapaKTEPUCTUKY XOJIOCTOr0 TOKA.

3. HcnpiTaTh ABUTaTENb C MOMOIIBIO JICHTOUHOTO TOPMO3a JUIsl MOTYy4eHUs pabodmx
XapaKTEePUCTHK.

4. CpaBHUTH NOTYyYEHHBIE XapaKTEPUCTUKH CO CTAHJAPTHBIMH U CIENIaTh BBIBOJ O KAUYECTBE

NPOJICIAHHON PaOOTHI.

O6opynoBanue U MPUOOPHI:

1. HcToyHHMK MOCTOSIHHOTO TOKA

2. DJEeKTpHYECKHH JBUTATEh MOCTOSHHOIO TOKA MapauIeIbHOTO BO30YKICHUS
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3. IlpuGopsr:

- Bombr™merp U - u3mepsieT HampsbKeHHE Ha BXOJIE CXeMbl,, 06o3HadaeTcs U (B);

- Amnepmerp A4 - u3MepseT CUILy TOKa, UIYIIEro Ha IBUTaTenb, o0o3Havdaercs 1 (A);

- Ammepmerp 4, - ©3MEpSIET CUITY TOKA, UIYIIETO o 00MOTKE BO30YxaeHus, o6o3Haqaercs I, (A);
- Taxomerp - U3MepseT 4acToTy BpamieHus poropa Y12 (06./Bpamt.)

4. IlyckoBoii peoctat Rn - ucnonb3yercs 11 MycKa JBUTaTelIst

5. PerynupoBounsiii peoctat RB - ncnonb3yercs Ais peryaiupoBaHus BEJIMUYUHbBI TOKAa BO30YXKACHUS
B 0OMOTKE BO30YKICHUS

6. JleHTOUHBII TOPMO3

7. CoenuHHUTENbHBIE TPOBOJA

8. Tmpu

SHCKTpI/I‘ICCKaH CXEMa NOAKIOYCHUA JICKTPHUUCCKOI'O ABUIaTCJId IIOCTOAHHOI'O TOKA IMapalsiICJIbHOI'O
BO36y>KI[eHI/I$I K CCTH ITIOCTOAHHOI'O TOKa
C IIOMOLIBIO ITYCKOBOI'O peocCTara.

L 1l Q)_
Rg bse

S a4 . Hh
— | + ._O..i

J 4
o o
®

-
- Iy I
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IMopsinok BuINoaNenns padoTwi:

Texunueckne naHxbie neKTpiuecknx npndopos B Tadanue Nel,

Tabnuua Nel
Hauvicnosanne OdGosnaucune | Cucrema npudopa | Kaace rounoctn | MNpeaea ussmepenns | Llewa acacuna
npudopa HQ CXCMC
2. Xapaxrepuctika xonoctoro xona asuratens Isp = f (l,,) npm U...m PesynbTaTel n3mepexiii

3anucansl B Tadn. 2

Tabnuua Ne2
Ie (A) 0,8 0,7 0.6 0,5 0.4
n O6/mun
Bp
3. PaGoune xapaktepuctiki Mgy = f (P2); M2 = f (P2); N = f (P2) nput Uy 1

Iiwow = 0,7 - 0,8 A 8 pesime xonocroro xona 1 padounx pexkumax. CHATHI noka3aHus npuéopos
W 3anucansl B onsiThl 1, 2, 3, 4 1 5 Tadnuuer Ne3

TabGnanua Ne3
No H3mepeno Beiuncneno
onbita | U | Is L n, F M P, P, n
B A A M |06 | H Hwm Br Br %
| 0
2 2
3 R
4 6
5 8
4. Tlo nony4eHHbIM JaHHBIM C MOMOLLBIO NPHBEAEHHBIX HIKE GopMyn BbIMHCAEHBI:
e Bpawaoownii MOMEHT Ha Bany nBurarens - M,,p:

&

Myp = Myex= F L (Hm) , rae F — cuna, npuknaneisaemas x poropy 8 (H) , B nad. paGote - pec
rPy30B, NOJABELIHBACMbIX K JIEHTOMHOMY TOPMO3Y,
L - pannyc oKpy:KHOCTH, OMHCLIBAEMOIT TOUKOIT npuaoxkenns cinel F ( annna nneva
«KOPOMBIC/IA» B METPAX).

IMone3nas MOWHOCTL Ha Bany aguratens - Pi:

P; = M,, .12 (B1), rae My, - spawarournii moment asurarens (Hwm)

9,55 N2 - wacrora (ckopocTs) Bpauenis potopa (06/MiH)

Koaddpnunent nosesnoro aeiictens asurarens - 1.

n = P2.100%
P1
Io NoAyHeHHbIM AaHHBIM MOCTPOEHb XapakTepicTika xonoctoro xona My = f (1) u padoune
xapakrepuctikn Mgp = f (P2); M2 = f (P2); 1] =f (P2).
Caenano cpastenite rpagiKoBs NOCTPOCHHBIX XapaKTePHCTHK €O cTanaapTHbimi, Ha ocHosaHim

CpaBHEHHs CAENAHbI BLIBOALI O KAYECTBE CHATHA NapaMeTPOB Ueni i NPaBIALHOCTH NPOBEICHISA
paceToB.
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JIABOPATOPHAS PABOTA Ne 10.
HccnenoBanue paboThl AJIEKTPUIECKOTO TEHEpaTOpa

ITocTossHHOTrO TOKA mapajyiCJIbHOT'O B036Y)KIIGHI/I$I.

[enb paboThI:

[Toy4uTh MPAKTUUECKHE HABBIKK YTCHUS U COOPKH AJICKTPUIECKON CXEMBbI JICKTPUIECKOTO
reHepaTopa MOCTOSIHHOTO TOKa MapajyieIbHOTO BO30YKICHUSI

3amyCTUTh 3JEKTPHUCSCKHI TeHEPaToOp MOCTOSIHHOTO TOKA MapaljIeIbHOTO BO30YKICHHSI

C MOMOII[bIO ACHHXPOHHOT'O IBUTATEIS IEPEMEHHOT0 TOKa U TOAKIIOYNTH K HEMY JICKTPUIECKYIO
HarpysKy.

CHATH XapaKTEPUCTHKY XOJIOCTOr0 TOKA reHepaTopa.

CHATH BHEUIHIOIO U PETYJIUPOBOYHYIO XapaKTEPUCTUKH T€HEPATOPa MIPHU Pa3IMUHbIX BKIIOUEHUSIX
Harpys3Ku.

CpaBHHTH MOTYYCHHBIC XapPAKTEPUCTUKU CO CTAHIAPTHBIMH U CJIEJIAaTh BBIBOJ O KAYECTBE
pOJICIAHHOM PabOTHI.

O6opynoBanue U IpUOOPHI:

e Hcrounuk nutanus - TpexdaszHas ceTb MEPEMEHHOTO TOKa

e Tpexda3Hblil aACHHXPOHHBIN IBUTATENH C KOPOTKO3aMKHYTBIM POTOPOM

e DIIEKTPUYECKHIl TeHepaTop MOCTOSTHHOTO TOKA MapalieIbHOTO BO30YXKACHHUS
e Brixntouarenu:

e TpexmomtocHslif aBTOMAT P| - moakimrogaeT k Tpex¢da3Hoi ceTH MepeMEeHHOT0 TOKa aCHHXPOHHBIN
JBUTaTEJIb C KOPOTKO3AMKHYTBIM POTOPOM

e  OJHOMOIIOCHBIN BBIKIIOYATENb Py - MOAKIIIOYAET K IKOPHOM 0OMOTKE TeHepaTopa Harpy3Ky
(JTamMIThl HAaKAJTMBAHMS )

e  OJHOMOJIOCHBIN BBIKJIIOYATENb P3 - MOAKIIIOYAET K IKOPHOM 00MOTKE OOMOTKY BO30YKICHHS
IIOJIFOCa

e P, - py4HOI1 KOHTpOJUIEP, TPOU3BOAUT MOITATHOE MOJKIIFOUEHUE IIEKTPUUECKON HArpy3KH K
reHepaTopy

e PerynupoBouHsbIil peoctat Ry - HCIONb3yeTcs AMs peryIupoBaHuUs BETHUYNHBI TOKA B 0OMOTKE
BO30YK/ICHHS TeHEepaTopa.
e CoeanHUTENbHBIE TPOBOJIA.

[Tpubopsr:
o dazoMeTp cosp - OKa3bIBaeT U3MEHEHNE K03 (PUIMeHTa MOIITHOCTH ACUHXPOHHOTO JIBUTATEIS.
e BoabpT™meTp V - MOKa3bIBAaET BEIMYMHY HANPSKEHNUS, BOZHUKAIOIErO Ha BBIBOJAX SKOPHOM

0OMOTKHM TeHeparopa
e AmmepMeTp A - MOKa3bIBaeT BEIMYUHY TOKA, BbIpabaThIBAEMOI0 T€HEPATOPOM
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AmriepMeTp A; - U3MEPSET TOK 0OMOTKH BO30YKIICHHsI TeéHepaTopa.

:‘)J'IeKTpI/I‘IeCKaSI CXEMa NOAKIHYCHUSA JICKTPUICCKOI0 reHeparopa nMOoCTOAHHOTO TOKa
nmapalji€JIbHOI'O B036y)K,I[eHI/IH

P

Cos(p—

b

HOpSI,Z[OK BBITIOJTHCHU A pa6OTI>II

1. O3HakoMuTCs ¢ 000pyAOBaHUEM U MPUOOPaMu. 3anucaTh TEXHUYECKHE JaHHBIE
JJIEKTPUUECKUX MPUOOPOB B Tabiuiy Nel.

=]

Coﬁpa’rh CXEMY H MOKA3ATE €€ NPEN0LaBaTENIO.

3. BrkmouaTenem P] NoOJKMHYHTE ﬂfll”xpﬁ]i"":lﬁ JABHUTATENE K mﬂxdlﬂ'ﬂlnﬁ CETH ”F'" ATOM PZ H F_]
BLIKMOUeHs!l. Tak Kak Ban POTOPA ACHHXPOHHOID OBHMATENA C MOMOLLLEM h'l}'[lJT]rl COSONHEH C BATOM
AKOPA TEHEPATOPA, TO ]'Il)” BREALUEHIN AKOPA TCHEPATOPRI B HEM G}’.'H.-"'l' HABOANTCH '_'J,H,C CAMOHHAYKLIRE,
Bonetmerp V Gyner nokazeieats snavenie DJIC caMonHAyKLIN reHepaTopa En

Juaqenne Egsanucars 8 Tabnnuy N2, onwir 1.

Astomarnueckim seiknovatenem Py noakmounts odmotky soztywaenna L L, reweparopa.

5. CHATbL XapakTepHCTHKY XONOCTOro Xojaa reseparopa. [lna atoro perynuposounbim peoctatom Re
HAMEHATE TOK BUJU};I\,‘ILFIFIH IH COrMIACHO 3HAYEHHI Tn.I.U.l'IH[Ih[ Nz 2 {{'-lllhl'rhl 2,3..4.5}. nﬂﬁﬂ'iaﬂliﬂ
npuHOOpoB 3aHecTH B Tadnnuy Nel.

_ Haumenosanu |O603Hauenne |Cucrema Kitacc [Ipenen Ilena neneHus
abiuia
NH L€ npudopa Ha cXeme npubopa TOYHOCTH U3MEpEHUs
[0)
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TaoGmmia Ne2

Onbim No 2 3 4 5 6 7
16 (A) 0 0,4 0,5 0,6 0,7 0,8 0,9
Uxx = Ey (B)

1. Buemnss xapakrepucTtrka reHeparopa. [lokazanust mpuOOpoB Mpu OTKIFOYEHHOM Harpy3Ke U B
nojoxxenuu 1,2 ,3 kontposepa P4 .

Pery
JTUPO
BOYH
ast

xapa
KTep
UCTHU
Ka

Tabmuma Ne3
[Toxazanus P2 BbIKITFOUEH P2 BruroueH
puOOpoB Onvim 1 Onvim 2 \ Onwvim 3 | Onvoim 4
Harpyska [Tonoxxenus konTposiepa P4
OTKJIIOYEHA 1 2 3
UHaep (B)

Is(4)

L, (4)

cosp

reHepaTopa Mnpu OTKIIOUEHHON Harpy3ke (BbIKiItouatens Py

BBIKJIFOUCH; ITOJIYYCHHBIC TAHHBIC 3alIMCAHBI B Ta6nnuy Ne4 ompIT 1) M BKJIFOYCHHOM Harpyske

(BBIKITIOUATEINH P BKITFOUCH; MTOJTydYeHHBIE 3HAYSHHUS TPUOOPOB 3anucanbl B Tabauiy Ne 4 omsit 2, 3.

4).

Tabmmia Ned

TTomoxeHnue
KOHTpOJIepa

Uon Hazp ( B)

Is(4) 1, (4)

Nel Harpyska BbIKJIFOYEHA

No2 nonoxenue 1

No3 mtonoxenue 2

Ne4 ronoxenue 3

3. Tlo momy4yeHHBIM JAaHHBIM MOCTPOEHBI XapaKTepUCTHKa X010cToro xona Eey =f(I;) mpu I; = 0 mo

tabnuue 2; BHewmHssA xapakTtepuctuka Uyon= f(I;) mo Tabnuie Ne3; perynupoBodHast

xapakrepuctuka I, =f(I;) mpu Uyoy = const mo tabmuiie Ned.

4, CI[CJ'IE[TL CpaBHCHHC Fpa(bI/IKOB MOCTPOCHHBIX XAPAKTCPUCTUK CO CTAHAAPTHLIMHU. Ha ocHoBanuu
CpaBHCHUA CACIIAH BBIBO/ O IMIPABHUJILHOCTU CHATUSA ITAPAMCTPOB IICTIN.

[Ipaktrueckas pabora Ne 14

Br16op anexTpoaBuratesst st paboThl AJIEKTPONPUBOIA.

OO061111e cBEaECHUS

DNEeKTPONPHUBOIOM HA3bIBAETCS SJIEKTPOMEXAHUUECKOE YCTPONUCTBO, OCYIIECTBIISIIOIIEE
peoOpa3oBaHUe IEKTPUIECKON YHEPTUU B MEXaHUYECKYIO U 00ECIIeUNBAIOIIee YIIPABICHHE
MEXaHUYECKOM dHepruen. DIEeKTPONPUBOJ MPUBOIUT B IBHKEHUE pa3HOOOpa3Hble MAIIMHBI U
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MEXaHHU3MBI: HACOCHI, BEHTHIIATOPBI, KOMIIPECCOPHI, BO3YXOAYBHbBIE YCTAHOBKH, CTAHKH, TTOTLEMHBIC
KpaHbl, IPOOHIIKH, 3aBHUKKH, JICOCIKHU U T.I.

[TpaBWIIBHEIN BBIOOP 3JIEKTPOBUTATEIS, B TIEPBYIO OUEPE/Ib €r0 KOHCTPYKTUBHOTO UCIIOJIHEHUS U
HOMHMHAJILHOW MOIIIHOCTH, UMEET OO0JIBIIIOE SKOHOMHUYECKOE 3HAUYCHHUE, T.K. ONPEACIISICT ero
MepBOHAYANILHEIC 3aTPaThI (KalTUTAIBHBIE BIOKCHHS ) U CTOUMOCTD IKCILTYyaTaIlMOHHBIX PACX0JI0B
3JIEKTPOIPUBO/IA.

B 3AZIAYY BbIBOPA BJIEKTPOJABUT'ATEJIA BXO/IAT:
1. Bo1bop poja Toka U €ro HOMUHAIBHOTO HAIPSKCHUS

2. Bp100p HOMUHAIBHOM YaCTOTHI BPAIICHUS
3. BbI00p KOHCTPYKTUBHOT'O UCIIOTHEHUS
4. OrnpeneneHre HOMUHAIBHONH MOIITHOCTH U BEIOOP COOTBETCTBYIOIIETO € JIBUTATENIS 10 KAaTaIoTy

B npon3BOICTBEHHBIX YCIOBUSAX MYHKTHI 1,2,3 darie Bcero yxe 3aganbl. OCHOBHBIMHU (haKTOpaMH,
OIpeIeNIAIOMMH BIOOP ABUraTENsl, BJSIOTCS MOLIHOCTb U XapaKTep paboTaroIIero oT 3J1.BUraTes
pabodero MexaHu3Ma.

[Ipumenenue aBuraTens:
A) HEIOCTaTOYHON MOUIHOCTH:
¢ CHMXaeT MPOU3BOAUTEIILHOCTD Pabovei MaIlIuHbI

¢ Hapymaer ee HOpManbHYIO padboTy

** HpI/IBOI[I/IT K aBapusiaM U BbIXOAY ABUTATCIIAA U3 CTPOS U3-3a IEPETpPeBa €ro IpU NEpErpy3ke

B) 3aBbIlIeHHON MOIIIHOCTH

X/

¢ IIpuBOIUT K NOBBILIECHUIO IOTEPH IIEKTPOIHEPTUU

s Cuamxenuto KIT/I u koa¢dumpienTa MOIHOCTH COS .
¢ YI0pOo’kaHHIO YCTAaHOBJICHHOTO 000PYIOBAHUS

* VYBenuueHuro rabapuToB yCTaHOBKU

C) nmpaBuIbHO BHIOpAHHBIN JBUTATENb:
« JlomkeH OBITh 3arpyKeH MOJHOCTHIO

+ PaboTtath He meperpeBasch

« OO6nagaTh MaKCUMAJIBHBIM MOMEHTOM, JIOCTATOYHBIM TSI IIPEOAOJICHUS BO3MOKHBIX
KPaTKOBPEMEHHBIX TIEPETPY30K

¢ lmeTh M30BITOYHBIN ITyCKOBO MOMEHT
% HmeTp 10CcTaTOYHO BBICOKYIO HOMUHAIBHYIO CKOPOCTh

CrnenyeT y4uThIBaTh, UTO MPH 33JaHHON MOLTHOCTH 3J1. IBUraTellsl €ro pa3Mephl, Macca U
CTOMMOCTb CHMYKAIOTCS IIPY MOBBIIEHMY HOMUHAJIBHOH ckopocTu. IloaTomy B npornecce
MPOEKTUPOBAHMSI AJIEKTPOIPUBOJIA CIIEAYET OTAaBaTh MPEANOYTEHHE BHICOKOCKOPOCTHBIM JIBUTATEISM
¢ yactotoi Bpamenus Boiiie 1000 06/muH. [pu 3ToM, eciiu paboune MexaHU3MBbI TPEOYIOT
MOHMKEHHBIX CKOPOCTE! MPH dKCILTyaTalluy, B IPUBO/Ie He0OX0[uMa MeXaHuvecKasi, TUApaBiIndecKast
U T.J. nepenadn. Tak jxe ¢ TOUKU 3peHHs HaJe)KHOCTH U SKOHOMUYHOCTH B IIEPBYIO OUEPEND
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paccMaTpruBaCTCA BO3SMOXKXHOCTb IPUMCHCHUA ACHMHXPOHHBIX I[BI/IFaTeJIef/'I C KOPOTKO3aMKHYTBIM
POTOpPOM, Kak HauboJjee MPOCThIX B AKCIUTyaTalllH, UMEIOIUX MEHbIINe rabapuThl, Maccy U
CTOMMOCTbD, a TaK K€ MOBBIIICHHbIC YHEPTETUYECKHE ITOKA3aTEIU M0 CPABHEHUIO C IPYTUMHU 3JIEKTPO-
JBUTATEIISIMHU.

VY snekTpoaBUTaTeNe pa3anyaroT MOIHOCTH:

1. HomuHanbHYyI0 NpOAOIKUTENBHYIO — YKa3bIBAE€TCS HA IUTKE AJ1.ABUraTeNs. Ee ABUrarens Moxer

pa3BUBATh IPOU3BOJIBHO JIOJITOE BPEMs, HE IEPErPEBasiCh CBEPX HOPMBbI, OTPAHUYEHHON
JOMYCTHMOM TeMIIepaTypOil U30JISAIIMH OOMOTOK JABHUraTess. MomHocTh PHOM COOTBETCTBYET
paboTe 371.ABUTATENIS TIPU TEMIIEpAType OKpYyKarolen cpeapl paBHOM 40°.

2.  KpaTkoBpeMEHHYIO EPErpy30UHYIO — 3Ty MOLUIHOCTb 3JI.JBUTATENIb MOKET Pa3BUBATh IIPU

orpeieNIeHHOM MpoaoikuTenbHocTH BKIitoueHus ([1B) e HarpeBasich cBbIlE TOMYCTUMBIX AJIs
€ro u3oJALuu Temnepatyp. Ha murke Takux qBurareseil yka3plBaeTcsi KpaTKOBPEMEHHas
MOIIHOCTh U BpPEMsl, B TECUEHUU KOTOPOr0 OHA JAOIMYCTUMA.

Pexumbl pabOTHI JIEKTPUUECKUX JBUTaTENeH

Pexxum paboThI 211 ABUTATEINS OMPEACIIACTCS XapaKTepoOM U3MEHEHHS Harpy3ku pabouero MexaHusma.
XapakTep U3MEHEHUS Harpy3KU OMpe/eIeTcss Harpy30uHoi quarpammoit mexanusma. [lo ueit
OTPEESAETCS 3aBUCUMOCTh U3MEHEHHSI MOMEHTA Harpy3Kyd MEeXaHnu3Ma OT BpEMEHHU B TE€UCHUU
KOTOPOTO 3TO U3MEHEHHE MPOUCXOIUT. Tak Kak MEXaHU3MbI MOTYT pab0OTaTh B PA3JIMYHBIX peKUMax
( HampUMep BEHTWIATOP pabOTaET JUIMTEIILHOE BPEMS HE MEHsISI CBOCH HArpy3KH; MOIbEMHBII
MEXaHHU3M MOXET MOJHUMATh I'PY3bl PA3JIMYHOTO BECa . OCTAHABIUBASCH IPU STOM B OIPEICIICHHbIC
MOMEHTHI U T.J.), TO M JIBUTATEJIH . OT KOTOPBIX OHU paboTaroT. Tak ke MOTyT UMETh pPa3IHYHbIC
Harpy3Ku Ha CBOEM Baly.

[Tpu BceM MHOTO0Opa3uu pabOT BBICISAIOT TPU PEXXUMA pabOTHI 3 JI.JIBUTATEIIS:

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

2. KparkoBpemeHHBbIN — S2
3. IIoBTOpHO — KpaTKOBPEMEHHBIH - S3

JIMUTENBHBIN PEKUM — IIPH HEM TeEMIEparypa 3J1. ABUTraTels JOCTUTaeT YyCTAHOBUBILErOCs 3HAYCHUS,
IIPY KOTOPOM BCs TEIJI0TA, BBIACIIAONIAACS B JBUTATENE, OTAACTCS B OKPYXKAIOLLYIO Cpeay U
HACTYIAET TEIJIOBOE PABHOBECHE.

B sTOM pexxrmMe paboTaroT HacOChl, BEHTUIISITOPBI, KOMIIPECCOPHI, BO3AYXOAYBKH, OypOBBIE CTaHKH,
JIPOOUIIKH, MEJIbHUIIBI, CETTapaophl.
Pa3nuyaroT AIUTeNnbHBIA PEXKUM C IOCTOSHHOU U NIEPECHHOU HArpy3KaMH.
Harpy3ouHnble tuarpammel 1Sl JUIMTEIIBHOTO PEXUMA.

[TocrosinHas Harpy3ka [TepemenHnast Harpy3ka

A A

P P

v
v
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Ha mutke s1.1Burarens, npeiHa3Hau4eHHOTO AJIs TPOJIOJDKUTENBHOTO PeXrMa padoThl, HOMUHAIbHBIN
pexuM 0003HaYaeTCs COKpalieHHbIM ciioBoM " Jlnmut. " wim S1.

KpaTkoBpeMeHHBII peKUM — ABUTraTeNlb pab0oTaeT OrpaHMYCHHOE BpeMsl tp, B TEYEHUH KOTOPOTO €To
TeMIIepaTypa He JOCTUTaeT YCTaHOBHUBILErocs 3HaueHus. [lay3bl to B paboTe BEIMKH U 3J1. TBUTATEIb
YCIIEBAET IOJHOCTHIO OXJIQJNUTHCHL.

B sTOM pexxnme paboTaeT orpaHU4EHHOE YHCIIO MEXAaHU3MOB, TIOATOMY CEpUITHO OHU HE
BBIITyCKAIOTCA. VX JIeNaroT cnennanbHO ISl ONPEJeNICHHBIX YCTAaHOBOK (HAIIpUMeEp — MEXaHHU3M
BBIJIBUKHBIX (hap,

3aJIBHKKH TPYOOIIPOBOJIOB U T.JI.

Harpy3o4dHas auarpamma JJisd KpaTKOBPEMCHHOT'O PEKHUMa

v

tl t0 t2

Ha mutke Takoro ai1. ABUraTens ykasblBaeTcsi BpeMsi paboThl TP HOMUHAIBHON MOITHOCTH: 15,
30. 60. 90 MunyT 1 cumMBOII S2.

IT0oBTOpHO — KPaKTOBPEMEHHBIN PEKUM — IIPH HEM PETYJIIPHO YEPELYIOTCSI KPATKOBPEMEHHBIE
nepuobl padoThI tp ¢ KPaTKOBPEMEHHBIMHU ITeproJamMu nays3 to. [Ipudem B mepro Harpy3ku
TeMmIeparypa ABUraTessl He JOCTUraeT yCTaHOBUBIIETOCS 3HAYEHUs, a B IEPUO/JI May3bl (OTKIFOUEHUS)
OHa HE YCIIEBAET OIYCTUTHCS IO YPOBHS TEMIIEpaTyphbl OKPYKaIOLIEH cpebl.

B sTOM pexxrmMe paboTaroT 31eKTPONPUBO/IbI TIOABEMHBIX KPAHOB, JIEOEIOK, TPECCOB U T.[.

HarpysoydHas ayarpaMma Jisd HIOBTOPHO - KPATKOBPEMCHHOTI'O PEKHUMa

v

t1 t2 3 t0 tl 2 3
— _/
~
p
— /
'
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to
Bakneiimen xapakTepuCTUKON TOBTOPHO - KPATKOBPEMEHHOT'O PEKUMA ABJISIETCS. OTHOCUTEIIbHAS
MPOJIOJKUTENBHOCTD BKIoueHus 11B%

I[IB% =tp - 100% = tp - 100%
tp+t0 toy

tp — Bpemsi paboThI

t0 — IPOJOKUTETHLHOCTD MaYy3bl

{1 — IPOAOJDKUTCIIBHOCTD HTUKIA

[TpoaomKUTENEHOCTD MOBTOPHO - KPATKOBPEMEHHOTO PEXUMa HE I0JKHA MPUBbIIATh 10 MUHYT.
B npotBHOM citydae pexuM paboThl CYUTACTCS JUTUTEIBHBIM. DJI. IBUTATEIN 3TOTO PEKUMA
CHEIHaIbHO BBITYCKAIOTCS MPOMBILIUIEHHOCThIO. Ha mutke nBuratens B rpade “pexxum paboThI
VkaszeiBaercs [1B% u cumBon S3.

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

I1B = 100% cooTBeTCTBYET NO0JKUTENbHOMY pekuMy. Yem Boitie [1B%, Tem MeHblIe nay3bl B
pabore.

JIJIs KaKJI0T0 M3 3TUX PEKUMOB YCIIOBHS HATPEBa M OXJIAKICHUS JJI.JABUTATEIICH Pa3IMYHBI.

Han CB DJICKTPUYCCKUX MAllIUH

Bo Bpemst pa0oThI B 9I1. ABUraTeNe BOSHUKAIOT OTEpH dHEpruu. KoTopslie nmpeBpammaTcs B TEIUIOTY

Y HarpeBaroT OOMOTKHU M Jpyrue yactu Apuratens. Haubonee uyBCTBUTENbHA K HATPEBY M30JIALIMS
00MOTOK. CpoK CITyKOBI 30U MPAKTHUECKU ONPEACIISET CPOK CIIY>KOBI HJ1. IBUTATEIISL.
KpaTkoBpeMEHHBIE U HE MAKCUMAJIbHO BBICOKHE IIEPETPEBBI HE IIPUBOAT K BBIXOY U3 CTPOS
DNEeKTpUUECKON MalllMHbl, HO 3HAUUTEIBHO COKpALIAal0T CPOK ee ciaykObl. Tak npu Harpyske 1,25
Puom

CPOK CITY’KObI COKpaIiaercs 0 MoJyTopa MecsLEB, a Mpu Harpys3ke 1,5 OT HOMUHAIbHOW HPOUCXOAUT

BBIXOJ ABUTATCIIA U3 CTPOS YCPE3 TPU Haca pa6OTBI.
MOHIHOCTB BBI6paHHOFO OJI. ABUTATCIIA JOJIXKHA UMETHh TaKOC 3HAYCHHUC, 9TOOEI €ro HU30JII01s HE
neperpeBajiachb Ipu HanOo0JIee THKEIBIX YCIOBUAX pa6OTI>I IpuBoOJaa.

[To HarpeBOCTONKOCTH U3OJSIIMOHHBIC MaTepUaibl oApa3aesaoTcs Ha kiaaccel o [OCT 8865 — 95.

On YCTAHABJIMBACT MAKCUMAJIbHBIC JOITYCTUMBIC TEMIICPATYPLI HArpEBa JIS KAXKIOT0 Kilacca
H30JIALINH.

Kitace HarpeBo- | Jonycrumas

CTOMKOCTH TEMIIEpaTypa
X/6 TkaHb, Oymara, ek, TPOIMUTAHHBIC KUIKAM
A 105 U30JILHOHHBIM MaTEPUAIOM
E 120 CHHTETHYECKHE OPraHN4eCKHE MIJIEHKU U JIp.
Martepuansl u3 acbecra, CTEKJIOBOJIOKHA, CIIOJIbI, COJIEpIKalIle
B 130 CBSI3YIOIIME BEIIECTBA
CTeKII0BOJIOKHO, CITI0/a, acOECT B COUETaHUH C
F 155 MPONUTHIBAKOIIUMHA

N CBASYIOINMMU CUHTCTHUCCKMMU MaTCpruaiaMiu

CTeKI0BOJIOKHO, CI0a, aCOECT B COYETAHUH C
H 180 [IPOIUTHIBAKOIIUMU
KPEMHUNOPraHUYECKUMU COCTaBAMU

Crrona, kepamuaeckue Marepuansl. CTEKII0, KBapil.
C >180 ITprMeHsieMble C HEOPraHMYECKMMH CBSI3YIOIMMHU COCTaBaMU
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| | 1M Ge3 cBA3YIOMMX COCTABOB |

VYkazaHHble pabouue TeMIepaTypbl yCTaHOBIICHBI, UCXO/I U3 CPOKa CIykObI 3i.apuratens 10 — 15 ner
[PY HOMUHAJIBHOM HarpyskKe.

Jiig yueta pa3HOOOpa3HbIX YCIOBHUM pabOThl AJI.JABUTATENS U IPABUIIBLHOTO ONPEAEIECHUS ero
MOIITHOCTU CTPOAT HArPY30UYHbIC AUArPAMMBbI, B KOTOPLIX OIPCACIACTCA 3aBUCUMOCTD:
» Bpamatomiero momeHnTa ot BpemeHn Msp = f (t)

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

» DJCKTPHUYECKOTo TOKa OT BpeMeHu 1= f (t)

Ha npaxTrke 00bIYHO MONB3YIOTCS AHArpaMMOii MOMEHTOB.
PACYETHO — TPAOUYECKASA PABOTA

«Pacder MOIIHOCTH U BBIOOp ABUTATElIs AJIs pad04ero MeXaHu3ma, paboTarouero ¢ NepeMeHHON
HArpy3Kom»

PACYET JJIA JIBUT'ATEJIA [IPOJAOJDKUTE/IBHOI'O PE?KUMA
1. Omnpenenenne HOMUHAIBHONW MOIIHOCTH ITPOU3BOJUTCS 110 METOAY SKBUBAJIECHTHOTO MOMEHTA:

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

rae t; - BpeMs pabOThI IPU MOCTOSHHOM MOMEHTE Harpy3ku M;
tp - Bpemst pabOThI TPH MOCTOSTHHOM MOMEHTE Harpy3ku M u T.n.

I[lo ycnoButo 3a1auu CTpOUTCS HArpy304yHas iuarpaMma u mno ¢opmyie 1 npousBoaurcs pacuet M,

M3

Ml

M4

M2
| I 3

|71 L

[
»

2. Onpe;[eﬂeHI/Ie MOIIIHOCTH, COOTBGTCTBy}OHleﬁ 9KBUBAJICHTHOMY MOMCHTY:

P,= MQ'_n (KBT) 2
9550

IJIe N —YacToTa BpamleHus paboyeil MammHbl, 00/MUH
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3. Tlo karanory BeIOMpaeTcs ABUraTelb C HOMUHAIBHOW MOITHOCTBIO

PHOM > Pa u Nyoy ~ N 3

4. BolOpaHHBIH 1BUTATENb BEIOMPAETCS MPOBEPSIETCS HA MEPETPY30YHYIO0 CIOCOOHOCTH H IO
IIyCKOBOMY MOMEHTY:

a) Ilpu npoBepke Ha MEPErPy304YHYIO0 CIIOCOOHOCTH JTOJDKHO BBIMOJIHSATHCS YCIOBUE:
4

Mermax < 0,85 MKp

My, - KpuTHYECKHH (MaKCHMaJIbHBIA) MOMEHT JIBUTaTEIs
0,85 — ko3P PpULKMEHT, yIUTHIBAIOIINI BO3MOXKHOE CHU)KEHUE HAIIPSKEHMS

MKp = km MHOM 5

( B KaTayore cepuHO BBITYCKAEMBIX MPOMBIIUIEHHOCTHIO IBUTaTeNeH
YaIre BCEro JaeTcs Kak Km=Mg )
M HOM

kn - meperpy3ouHas cnocoOHOCTh WJIM KPaTHOCTh MAaKCUMAJIBHOIO MOMEHTA
M,on - HOMHHAJIBbHBIM MOMEHT JIBUTATEIS

Mion = 9550 - Pyow  (Hm) 6

1’IHOM

Pyon - HOMHHAIBbHAS MOIIHOCTD ABUTATEIIS
Nyoy - HOMUHAJIBHAS YaCTOTA BPALLICHUS JBUIATEIIs

b) mpu npoBepke Mo MyCKOBOMY MOMEHTY JTOJIKHO BBITIOJHATHCS YCIOBHUE :

Mnycx >M CT IyCK 7

e Mcrnyex - MyCKOBOHM CTATUYECKUI MOMEHT 110 Harpy304HOM Juarpamme ( camblii IEpBBIT
o cuery - M; )
Muycx - IyCKOBOM MOMEHT JIBUTaTENs

Mnycx = kn Muou 8

rae k, - KpaTHOCTB IyCKOBOrO MOMEHTa ( OepeTcs U3 KaTanora, 4amie BCero JaeTcs Kak Mpyex
MHOM

5. Ecnm nBuratenp He YJOBJIETBOPSIET YCIOBUSAM IyCKa UITU MEPErpy3KHU, TO CIEyeT BHIOpATh

JBUTATENH OJMKANIIIeH O0BIeH MOITHOCTH | JIJIsl TOBTOPUTH Pacyer.

ITPUMEP 1
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Pacuera MomHOCTH ¥ BEIOOpA ABUTATENS ISl TPOAODKUTENEHOTO PeKuMa padoThI.

Onpenenuts MOIIHOCTH U BEIOPATh 1O KAaTaJIOT'y aCHHXPOHHBIN JIBUTATEINh C KOPOTKO3aMKHYTHIM
POTOPOM ISl IPUBOJIA TIPOU3BOJICTBEHHOT0 MeXaHu3Ma. [10 TaHHBIM MOCTPOUTH HATPY30YHYIO
nuarpammy. Yactora Bpamenus n = 1450 06/mMuH.

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

T M2

60 —+
30

60 120 120 120 t(c)

2. Haxomum Mbs =V M/’t; + Mb’t, + ... + Mj’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 1o xataynory asurarenb cepuu 4A . [Ipu BeiOOpe oOpaTuTh BHUMaHUE HAa YaCTOTY
BPAIICHUS 1. ABUTATEIS Nyoy 1. OHA JOKHA TPUOTU3UTENLHO COBMAAATH C YaCTOTON BpaIlleHUs
pabouero MEXaHU3Ma Nyuoy pas. vex . BCIH  Nyoy iz HAMHOTO IMPEBBIIAET Nyoy pas. wex »

TO B IPUBOJIC HEOOXOIUMO YCTaHABIIUBATH PEIYKTOP.
TexHUUeCKUe JaHHBIC 3J1. IBUTATE
Tun 4A160M4Y3; Pu=18,5kBt; nHoMm = 1465 06/MmuH; mHOM = 89,5%; cose = 0,88;
km=Mkp =2,3; ko =Mnyck = 1,4.
Muom Muom
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5. TlpoBepsiem BIOpaHHBII IBUTATENb HA TIEPETPY30UYHYIO CIIOCOOHOCTH
6

A) ompenensieM HOMUHATBHBIA MOMEHT JABUTATENS 1O GopmyTie
Mion = 9550 - Pyou = 9550 - 18,5 =120,6 (Hm)
Nyom 1465

b) onpenensiem kpuTHdeckuii ( MAKCUMAIIBHBIN ) MOMEHT ABUTATENS 11O hopMyIie

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

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

Bri6upaem no Harpy3o4Hoi quarpaMme MakCUMalIbHBIN CTATUYECKUN MOMEHT
Mt max = 170 (Hwm)

Ycnosue o popmysie 4 | BBIIOIHSETCS

170 <235,8 (HM) — o neperpy304Hoi CriOCOOHOCTH BBIOPAHHBIH 3J1. JBUTATEINb MOIXOIUT IS
JTAHHOH pabOTHI

6. IIpoBepsieM BBIOpaHHBIN ABUTATEIb 110 ITyCKOBOMY MOMEHTY

Ml‘lyCK = ko Myow = 1,4~ 120,6 = 168, 8 (HM)

IlyckoBOM CTaTH4ECKUI MOMEHT ONPEIENsEM 110 IOCTPOCHHON JuarpaMme
M criyex = M1 =120 (Hm)

ITo ycnoBusiMm popmyiisl 7
Mnycx > M CT IyCK

168.8 > 120 ycnoBue BBINOIHAETCS — BBIOPAHHBIN ABUraTelb MPU €T0 YCTAHOBKE C IAaHHBIM
[IPOM3BOJICTBEHHBIM MEXaHU3MOM 3aIlyCTHTCSL.

PACYET JJJIA JIBUT'ATEJIA [IOBTOPHO — KPATKOBPEMEHHOI'O PEKHMA.

1. Onpenenenne Mo u Pa npoussoaures no popmynaM | (1 | 2

ITpu sTOM M> onpenenseTcs TOIbKO 3a BpeMst padoThI 3J1. ABUraTess, 0e3 yuera BpeMEeHU OCTaHOBOK.

2. Omnpenenenne GakTUUECKON BETMYMHBI TPOAOIKUTEIHLHOCTH BKIFOUSHHUS 371, IBUTATEIs:
[IBp% =tp - 100% = tp - 100% 9
tp+1t0 tig

T.K. [IBd wame Bcero ornuuaercs ot [1B crangaptHoii, To P3 nepecunTsiBatoT Ha Oinxkailinyro

CTaHJAPTHYIO MPOJIOJKUTENBHOCTD BKITIOUEHUS IO popMyIie

P3 cr = P> [IBd
IMBcrang | 10

IIBcrang : 15; 25; 40; 60; 100%

3. Ilo KaTaJiory BBI6I/IpaIOT JIBUraTellb C HOMUHAJbHOM MOIIHOCTBIO PHOM npu I[IBcTang Tak, YTOOBI
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Puom > P3 ctann mpu  nyoy =n 1o Gopmyie 3

3. BrIOpaHHbII ABUraTENb MPOBEPSIOT HA MEPErPY30UHYIO CIIOCOOHOCTD U MO IIYCKOBOMY MOMEHTY

TaK K€ KaK U IPH JUTUTEIHLHOM PEXKUME.
Ecmu TIB > 60% , To ABUTaTENb BHIOUPAIOT KaK IS JUTUTEIILHOTO PEXUMa
Ecmu I1B < 10% , xak 17151 KpaTKOBPEMEHHOTO PeXUMa.

I[TPUMEP 2
Pacuera MoImHOCTH M BEIOOpA ABUraTENs ISl IOBTOPHO - KPATKOBPEMEHHOIO PEXUMA PAOOTHI

OHpeI[eJ'II/ITB MOIIIHOCTb U BBI6paTB I10 KaTajiory aCPIHXpOHHBIﬁ JABUTATCJIb C KOPOTKO3aMKHYTBIM
POTOPOM 1JIs TIPUBO/IA MPOU3BOICTBEHHOIO MEXaHH3Ma, PabOTAIOIIEro B IOBTOPHO —
KpaTKOBPECMCHHOM PECIKHUMCE, KOTOpLIﬁ 3aaH Hany30qHOﬁ I[PIarpaMMOﬁ. Ilo JaHHBIM ITIOCTPOUTH
Harpy304YHyI0 IuarpaMmy. /[Burareins JOJDKEH pa3BUBaTh 4acToOTy BpameHus n = 700 o6/MuH.
M;=100HMm M,=70Hwm M;=0Hm My;=60HmM M5=40HM M¢=0Hwm

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

A M(Hwm)

M2 M3 M4 M5 M6 Ml

100 o
80

40 i

v

10 30 30 20 10 30 t(c)

Pemenne:
1. OmnpenenseM >KBUBaJICHTHBI MOMEHT 3a pabouee BpeMmsi:

M> :\/ MlﬁL_F M;t;—i- +antn =
t+trt+ o+t

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

2. Haxogum MOITHOCTh, COOTBETCTBYIONIYIO M5 3a pabouee Bpems:

P,= M,'n = 63,2700 =4,63 (xBr)
9550 9950

3. OtHocuTeIbHas MPpOAOJDKUTCIIbHOCTh BKIIFOUCHU S ABUTATCIIA:

[IB%=tp-100% =tp - 100% = t1+tr+ts+ts = 104+304+20+10 - 100% = 54%
tp+t0 tII ti+t+t+t+ts +tg - 10+30+30+20+10+30




4. TlepecunThiBacM 3KBUBAJICHTHYIO MOIITHOCTh Ha Omkaimryto cranaaptayio [1Be, = 60%:

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

5. Tlo manHbIM KaTayiora Beioupaem 371. nqeurarenb Ha [IB =60% ¢ Pyoy > P, U nyoy =n

4AC 112M4Y3  Pua =5 kBt; nHOM =695 00/MuH; mHOM = 78 %; cos¢ = 0,64;
km=Mkp=2; kno=Mnyck = 1,8.
Muom Muom
6. IIpoBepsieM BEIOpAHHBIN JBUTATEIb HA IEPETPY30YHYIO CITIOCOOHOCTH
A) ompejenseM HOMUHAIBHBIA MOMEHT JIBHTaTeNs 1o Gopmyne | g
Mion = 9550 - Pyow = 9550 -5 =68,7 (Hm)
Nyom 695

b) onpenensiem KkpuTH4eCKUil ( MAKCUMAJIBHBIN ) MOMEHT JBUTATENS IO hopMyIIe

M=k Muow = 2 - 68,7 = 137,4 (Hwm)

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

Br16upaem 1o Harpy3o4HoO# [uarpaMme MaKCUMallbHbINA CTATUYECKUN MOMEHT

Mer max = 100 (Hm)

Ycnosue no popmyie 4 | BBIMONHAETCS

100 <117 (Hm) — o meperpy304Hoi CrtocCOOHOCTH BHIOPAHHBIM 3J1. ABUTATEINb MOAXOAUT JIJIsl JaHHOM
paboThI

7. llpoBepsieM BbIOpaHHBIN JBUraTENb MO MyCKOBOMY MOMEHTY

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

IIyckoBo# cTaTH4ECKN MOMEHT ONPEEsEM IO IOCTPOCHHON JuarpaMMe
M crnyex =M1 =100 (Hm)

ITo ycnoBusiM popmyIbt 7
Mnycx > M CT IyCK

123,7> 100 ycnoBue BBIOIHAETCS — BEIOPAHHBIN ABUraTeNb MPU €r0 YCTAHOBKE C TaHHBIM
MIPOU3BOJICTBEHHBIM MEXaHU3MOM 3aITyCTHTCS.

JIABOPATOPHAA PABOTA Ne 13
JIMCTaHIMOHHOE yNPaBJICHUE ACHHXPOHHOTO JIBUTATENS PU MOMOIIM MAarHUTHOTO
ITyCKaTeJs
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[ens paboThI:

[TonydnTh IPaKTUYECKUE HABBIKK YTEHUS U COOPKH SJCKTPHUECKON CXEMBI MOIKITIOUCHUS
MarHMTHOI'O IIyCKaTeNs ISl AUCTAaHLIMOHHOIO YIIPaBJIEHUS aCUHXPOHHBIM 3JIEKTPUUECKUM
JIBUTATEJIEM.

3anmyCcTUTh 3JIEKTPUUECKUN JBUTATENb C IOMOIIBIO MArHUTHOTO IyCKaTEs.

[IpoBectu peBepcupoBaHUe ABUTATENS C TOMOIIBI0 MATHUTHOTO MMyCKaTesl.

HcnpiTaTh aCHHXPOHHBIHM BUTATENb IPU paboTe OT IBYX (pa3 HCTOUHMKA HANIPSKEHHUSI, TIPU
OJTHOBPEMEHHOM Ha)KaTHUH KHOTOK ImyckaTens «Bnepen» u «Hazamy»

TeopeTtnueckue CBEICHUS:

CMoTpeTh MeTOIUYeCcKOe Tocooue "INeKTPUIECKU IPUBO"

O6opynoBanue U IPUOOPHI:

HcTouHMK nepeMeHHOro Tpex(a3Horo Toka

Tpexda3Hblii aCHHXPOHHBIN JIBUTATEIb

JlabopatopHblii CTeH]] C MArHUTHBIM ITyCKAaTEJIEM M KHOIIOYHBIM BBIKIIIOUATEIIEM
OpnonomntocHbIi BeikitouaTens P2 [Ipubopst:

- Bonbt™erp U - u3Mepsiet HampsbkeHHe Ha BXoze cxembl, o0o3Hadaercs U (B);

DneKkTpuydecKas cxema MmoJKII0YeHUs K Tpex(a3Hoil ceTH nmepeMeHHOro TOKa aCHHXPOHHOTO
JIBUTaTeNs IIPYU IIOMOLIYM MATHUTHOIO ITYCKATEIs

Lens ynpaenenusn
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IMopsaok BuInosHenns padoThbi:

1. O3nakomutes ¢ oSopyloBaHneM u npubopamu., 3anucarh TCXHHYUCCKHE JIAHHBIC MICKTPHYCCKHX

npuGopos B Tabaunuy Nol.

Tabanua Nel
Haumenosanue O6o3naucnmue | Cucrema npudopa | Knace tounoctt | IMpeacn mamepenua | Llena aencHns
npubopa Ha cxeme
2. CoOpatb cxeMy H MOKa3aTh €€ NpenoaaBareno.
3. 3amxnyTs pyGuibHuK Py
Tabauua Ne2
YRt | Manunyasimus Pesynbrar Mmanunyasimu OTtser

Haxare knonky «Bnepea»

Bpauenise Ba1a ABHraTens no HacoBoii crpenxe

Bpauenne Ba1a ABHrATeNs NPOTHR HACOROI CTPENKH

Ocranoska sasa asmiarcias

Haxare knonky «Cron»

Bpautenie pana Apuratens no 4acosoii cTpeixe

Bpauienne sana ABUraTens npoTHA YACOBOI CTPENKH

Ocranoska saia asurarcas

Haxars knonky «llazam

Bpautenie Ba1a a8uratens no 4acosoii crpenke

Bpanienmne gana ABUratens npoTHa 4acosoil crpenku

Ocranoska Bana ABHIarcis

I1pu paGoralomem asurarene
7 PH pa
Pa3sOMKHYTh BhIKIIOUaTes Py

DNCKTPOABHIATEL OCTAHOBHTHCR

DnexTpoasurarens Gyaer npoaonkat, paborath

8 Haxarb kHonky «Cron»

Bncnpo,'lnurannb OCTAHOBHTHCAH

Dnextpoasnrarens 6yaer nposomkars paboTars

Ilpu pazoMkHyTOM
9 BbIKAIOYaTene Py Hakath Ha
Kuonxy «Buepea» mim «Hazan»

OnexTpoasuraTens 3apadoTaer

DnexTponRHraTens He 3apadoraer

10 OHHOBPCMCHHO HAKATHL KHONKH
«Bnepea» n «Haszaun

DnexTponrnrarens sapaboraer

DuexTpousniareas He sapaboracrt

OT1BeTHTHL HA BONPOCHI:

1. Kax nasuisaiorcs aeiicTsus, 1pOBOAMMBIE C MIEKTPOABHIATEIEM B IIyHKTax 4 u 6.
2. Bnyskrax 7 9 B aneKTpHyecKoii cxeme BKIIOYSHHA aCHHXPOHHOTO JABHIaTeIsl pPa30MKHYT
OIHONOMOCHBIH BeIKMIOUaTeab Py Kakyio pasiuity B paboTe 3/CKTpoABHTaTCIA BhI 3aMCTHIH?

[Mouemy 310 nponcxoauT?

3. OOGuacuuTe NpHYMILY TOrO OTBETA, YTO BbI 3auucanu B nynxre 10.
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JIABOPATOPHAS PABOTA Nel4
HccnegoBanue noaynpoBOAHUKOBOTO U0

Ienb paboThI: 03HAKOMUTHCS ¢ PAOOTOM, OCHOBHBIMH XapaKTEPUCTHKAMU U
IIPUMEHEHHUEM OJIYTIPOBOIHUKOBBIX JHOJOB - BBIIPSIMUTEIBHOIO AUO/A,

muona llloTTku, crabuauTpoHa.

[Topsimok BeImoHEHHs pabOTHI:

1. M3yuntp TeopeTndecKkue OCHOBBI IO MaTepuagaM JIEKIUH WM TEePeYHI0 PEKOMEHIOBAHHOMN
[IPENOIABATENIEM JIUTEPATYPHI.

2. YoenuTbcs, 9To OOUIMI BBIKIFOUYATENh MOYJICH CTeH/1a HaXOsITest B montoxkeHnn «BBIKIDy.

3. Ilo yka3aHWIO OperoxaBaTessi, BHIOPATh MOMYJIM CTEHIA JUIS BBIMOJHEHHS TEKYIIEro 3a/aHus.
[ToaroTOBUTH COEAMHUTENBHBIE TPOBOAA (IEPEMBIUKH ), BXOASAIIME B KOMIUIEKT IOCTaBKH CTEH/A.

6. CoenmMHUTh MOAYAH CTEHJA COIJIACHO TMPHHIMITUAIBHON OJIEKTPUUCCKOW CXeMe WM CXeMe
COETUHEHUH.

/. TIpoBecTH 3KCIIEPUMEHT.

8. BBIKIIIOYHTH TUTAHUE CTCH/IA.

9. CocTaBuTh OTYET 110 Ta00PATOPHOIL padore.

[Topsinok npoBeneHus skcnepumenTa: Mccnenoanue
BBIIIPSIMUTEIBLHOTO THO]1a
1. CoOparh cxemy mJIS UCCIEIOBAHMS BBIIPAMUTENbHOTO nuofa VD1 Ha MOCTOSIHHOM TOKe

(puc.1).
PV1

)
l Y,

VD1

D

+

O

I E1 [] R1
PA1

O

.{‘-\L+
)

Puc. 1 HccnenoBanue MOJIYIIPOBOAHHUKOBBIX THUOOOB.

Jl1s u3mMepeHus: aHOTHOTO TOKa MCIOJIb30BaTh ammnepMeTp Ooka «l3MeputenbHbie IpuoOpH»,
JUI U3MEPEHHUs aHOJHOTO HAampsyKEHUS - BOJbTMETp. B kauecTBe MCTOYHMKA MUTAHUS TPUMEHUTH
peryaupyeMbiii uctoyHuk nutaHus «-12B...0...12B» Onoka «Mctounuk nurtanus». [IpencraButh
cxeMmy JJisl IpoBepKu Ipenojasarento. B kauectBe R1 ucnonszoBath conporusienune 100 Om 6iioka

«Jlnopl, pe3aucTopsl, KOHACHCATOPHI.
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2. BxiuouuTh dnekTponuTaHue Mmoayied creHna. CHATh  BOJIBTAMIIEPHYIO  XapaKTEPUCTUKY
BBITIPSIMUTENBHOTO MoAa VD1 Ha MoCTOSHHOM TOKE CHaudaja Jyisl MPsSIMOM, a 3aTeM JiJisi 0OpaTHOU

BeTBU. JlJ1s CHATHS OOpaTHOI BETBU U3MEHUTH MOJIAPHOCTH (-12B....0).

Perynupyst BXoHOe HampsikeHHe ¢ nmomoiibio notreHuuomerpa «E1» B npenenax 0...12B, uzmepars
tok (P1) u nanpspkenue (P2) na nmuone. PesynpraTtsl m3mepenuid 3anectd B Tabm. 3.1.1 m 3.1.2.

BBIKITIOUMTB 3JIEKTpONMTAHUE MOAYJIEHW CTeHJa. YCTaHoBUTH mnoreHuuomerp «El» B HyneBoe

[IOJIOKEHUE.
Tabmuna 1
lp, MA
Ta0mnuua 2
Uob6p, B
'o0p' MA

HUccneoosanue ouooa LLlommxu.

Cobpatb cxemy mist uccnenoBanus nuona Llortku (STPS1045 na Gnoke «HenuHeiHbIE 2IIeMEHTHI)
Ha TIOCTOSSHHOM TOKe. BbimonHuth myHKTH 1 u 2 ans guona ortku. CpaBHUTH BOJbTaMIIEpHBIC
XapaKTePUCTHKU OOBIYHOTO BBHIIPSIMUTENIBHOTO auoa U nuona [oTTku.

HUccneoosanue cmabunumpona

ColOpath cxemy JUIsl MCCIIEIOBAaHUSI CTAOMJIMTPOHA HAa TOCTOSHHOM TOKE (QHAJIOTHYHO CXEMe IO
puc.l). Bommomuute myHKT .2 ans crabunutpona. [locTpouTs rpaduk 3aBHCHUMOCTH BBIXOIJHOTO
Hanpsokenus U, OT Toka I.,. Pe3ynbrarel 3aHectu B TabmI. 3.

Ta0muma 3

Uem (B)

[To mosyd4eHHOI BOJBTAMIIEPHON XapaKTEPUCTUKE OMPEAEeNUTh HampshkeHue crabummsanuu u 1lcr
BeIMYUHY U PepeHITNaIBHOTO COTPOTUBICHUS.

JIABOPATOPHAX PABOTA Nel5

HccnenoBanue OUIOISIPHOTO TPAH3UCTOPA

HCJ'IL pa6OTBIZ O3HAKOMHUTBLCA C pa60T0171, OCHOBHBIMH XapaKTCPUCTHKAMHU u

MPUMEHEHHEM OUMOJISIPHOTO TPAH3UCTOPA.
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[Topsimok BeIMOTHEHUS PAaOOTHI:

N3yuuth TEOPETUUECKHUE OCHOBBI o Marepuaiam JIEKIIAH A MEePEUHIO
PEKOMEHIOBaHHOM MPerno/iaBaTesieM JUTEPATYPHI.

VO0enquThCs, 4TO BBIKIIOYATEIb CTEHIa HaXo4saTcs B mojioxkeHun «BBIKJIy»

[To ykazanuto npemnojgaBaTesisi, BBIOpaTh MOAYJIU JUIsl BBITIOJHEHUS TEKyIero 3agaHus. [1oaroToBuTh
COEIMHUTEIIbHBIE TPOBO/IA (TIEPEMBIYKH ), BXOSIINE B KOMIUIEKT OCTABKU CTEH/IA.

CoeauHuTh MOAYJIM COrIACHO MPUHIUIIUATBHOMN 3JIEKTPUUECKON CXEME WIIH CXEME COSTMHEHUH.
[TpoBecTu 3KCIIepUMEHT.

BEIKITIOUNTE CTEH,

CocTaBuTh OTYET 10 J1JAOOPaTOPHOI padoTe.

HOpSII[OK IMPOBCACHUA SKCIICPUMCHTA:

1. UccnenoBanue xapakTepUCTUK OUIOISPHOTO TPAH3UCTOPA.

1.1 CobpaTh cxemy JUIst CHATHSI XapaKTEPUCTHK OUTOsipHOTO TpaH3ucTopa (puc.1). Mexay rae3namu
X2 n XII Bxmounts MuuMamnepmerp PA3 Onoka «/3mepurenbHble NPUOOPBI», MEXKIY
rHeznaMu X1 u X4 - mumnamnepmerp PAL. Coenunute nepemsiukoit THe3ga X3 u X7. Mexny
rHe3maMu X2, X5 um X4, XI16 BriaouyuTh wu3MepuTenabHbie NpuOopel PV1, PV2 06noka

«I/ISMepI/ITeJ'IBHLIG HpI/I60pI)I>> B PCKUME U3MCPCHUA ITOCTOSAHHOI'O HAIPSKCHUSA. HO}IKJ’II—OLII/ITB

ucrounuk « = U,», ycranoBus TymOiep SA2 B HUKHEE MONOKEHHE.
1.2 CHATH CTaTHYECKYIO XapaKTEPMCTUKY TpsiMoii mepenauu no Toky Iy~ f ( 15 ) npu 3nauenun Ug,

paBHOM 3agaHHOMy 3HaueHuIo £, u R =0. JIJIs1 3TOTO IONOIHHUTENFHO MOCTABUTh IEPEMBIYKY

Mexay rHeznamMu X1 u X3. Briaouuts anexkTponuTaHue Moaynen creHaa. V3MeHsist monoxeHue
noreHomerpa RP1, Tem cambiM u3MeHsst TOK 6a3bl, CHUMAaTh MOKa3aHUS MHJUIMAMIIEPMETPOB

PA1 u PA3. Pe3ynbraThl u3MepeHuii 3anucarb B Ta0n. 1. IIpu CHATHM XapaKTEepUCTUKH CIETUTh

3a MMOCTOAHCTBOM HAIIPSIKCHUS UK. BEIKII0YNTH QJICKTPOIIUTAHUC MOI[y.]'IGﬁ CTCHAA.

Tabmuna 1

U.=6B
15mA
I, mA
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1.3. CHaATb XapaKTepuCTUKy HpsMoii mepemaun no Toky Iy ~ f (I; ) npu manmuum marpysku Rg.
V6pars mepeMbldKy Mexay raesgamu X1, X3 (Bkaouumth B cxemy pesuctop R»). Bxmounts
3JIeKTponMTanre Mozayiaed crenga. C momMolnpro nepexmouarens «Kp» ycTaHOBUTH 3a1aHHOE
3HaueHue pesucropa R,. C nmoMomipto noreHuoMerpa RP1 ycranoBUTh TOK 6asbl, paBHBIN HYIIIO, a C

HOMOILLIO ToTeHnuoMerpa RP2 ycraHoBuTh 3amaHHOe 3HaueHue FE,. B nanpHelmeM pyuky

perynupoBkn RP2 He Tporath. B BOmM3m o00nacTh HACBIIICHHS TOYKM CHUMATh dallle.
DKcIepUMEHTAIbHBIC Pe3yabTaThl 3aUCaTh B Ta0JI. 2. BBIKIIIOYUTD JIEKTPONTUTAHNE MOYJIEH CTEHa.

HOCTpOI/ITB OKCIICPUMCHTAJIbHBIC XaPaKTCPUCTUKMU.

kK RG c PA2

o-——

UBbix

Uex

- O

Puc. 1 HUccnenoBanue OUMONSIPHOTO TpaH3UCTOPA

Tabmuma 3.2.2

UK3 =

I, mA

I, mA

1.4 Tlo moctpoeHHoi B 1. 1.3 XapaKTepUCTHUKE ONPEAEIUTH 00JACTH aKTUBHOTO YCHJICHHS, OTCEUKH U
Haceimenus. Onpenenuts Makcumanbubiii Tok Iy ~ f (U, ), npu xoTopom ele obecrieunBaeTcs
JINHEITHOE yCUJICHUE.

1.5 CHATh BBIXOJHBIE cTaTHyeckue xapaktepuctuku Tpansuctopa Iy~ f (U, ), npu I5 =const. Insa

3TOTO JOIMOJHUTENIBHO YCTAHOBUTH MEPEMBIUKY MeX Ay THe3gamu X1 nXa3.

Bxmrounts nuranue. M3Mensist Tok 6a3bl OT HYJSI CHATh CEMEUCTBO BBIXOIHBIX XapaKTEPUCTHUK
Y 3apPHCOBATH HA OJHOM PUCYHKE BBIXOIHBIE XapPAKTEPUCTHKH IS TPEX 3HAaUeHUi Toka 6asbl: I; = 0,
155705 I max s 153715 max. st aToro ¢ moMobto noreHimomerpa RPV1 ycranaBnmuBatrh TOk 0a3sl

(moxaszanus mummamnepmerpa PA3) - 15 = 0;15,70,5 I max s 153715 max.
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Msmensis wanpsokenue U, norennnomerpom RP2 B 1ienu KOIEKTOpa OT HYJIEBOTO 3HAYCHUSI

U3MEPATh TOK KoJutekropa Iy Tpansucropa (Muutnammepmerpom PA1). TlpousBect u3MepeHus TOKa

KOJUIEKTOPA NIPY HECKOJILKUX 3HaueHusx Hanpsokenus U, (nokazanus mysnbtumerpa P2). Pesybrarsl

I/I3MepeHHﬁ 3aHeCTHd B Ta0i1.3. HpOI/ISBeCTI/I AHAJIOTUYHBIC U3MCPCHHA IIPHU JABYX JAPYIUX 3HAUCHHAX

Toka 0a3el. [lepen KaxapIM H3MEpPEHHEM HEOOXOAMMO TOJPETyIUPOBATH TOK 0a3bl TPAH3UCTOPA.

BrikmrounThs nuTaHKe MOAYJIEN CTEH/A.

Tabmuma 3.2.3

I;i= mA
U, B

Iy mA
I;p= mA
U, B
I, mA
163 =
U, B
Iy, mA
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JIABOPATOPHAS PABOTA Nel6

HccenenoBanue ABYXITOIYIIEPUOIHOIO BBITPAMUTENSA

HCJ'IB pa6OTBIZ O3HAKOMMUTBCA C IIPUHIHIIOM pa6OTBI n OCHOBHBIMHA
CBOMCTBaMH O,Z[HO(baSHOFO JABYXITIOJYIICPUOIHOT'O BBIIIPAMUTCIIA.

[Topsinok BeIoHEHHS pabOTHI:

1. Usyunts riaBy «Onucanue 000pya0BaHU.

2. W3yunTh TEOPETHUECKHE OCHOBBI 10 MaTepuaiaM JEKIUI WM IEPEYHI0 PEKOMEHOBAHHON
IpernoaaBaTesieM JINTEPATYPHI.

3. Y0eauThes, 4TO BRIKJIIOYATEb CTEHIA HaX0AUTCs B noyiokeHun «BBIKJIy

4. TIlo yka3zaHuto npenojaBaressi, BBIOpaTh MOJYJIH Uil BBIOJHEHHS TEKYILIETO 3a/laHusl.
[ToaroToBUTH COENMHUTEIBHBIE TPOBO/IA (TIEPEMBIUKH ), BXOJIAIINE B KOMIIJIEKT TOCTABKH.

5. CoennHUTh MOIYJIU COIVIACHO NPUHIUIHNAIBHOMN 3JIEKTPUYECKON CXEME WM CXEME COCITUHEHUM.

6. IlpoBecTH 3KCIEpUMEHT.
7. BBIKIIFOYUTH CTEHI.
8. CocTaBUTh OTYET IO JIAOOPATOPHOH padoTe.

HOpHI{OK IIPOBCACHUA OKCIICPUMCHTA!
1. HccnenoBanue pa6OTbI OI[HO(I)B.SHOFO BBIIIPAMUTECIIA B PEKUME XOJIOCTOI'O X0A4a.

Cobpatb cxemy puc. 1.

Y30 TP1

o—"

PA1
~220B

#c ' PV2

R1

o

Puc.1 UccnenoBanue oHO(})A3HOTO BHIIPSIMUTENS U CIIIAKHUBAIOLINX (QHIBTPOB

[Ipumeuanue. B kauectBe ncrouHuka curHana (Beixon Bropuunoit oomMoTku Tp.l) mcnosiabp3oBath
1106011 1 3 Tpex BbixonoB A,B mu C tpexdasznoro renepatopa S0

1. JIns mpoBeAeHHsI OMBITAa XOJIOCTOTO X0/1a UCKIIOYUTh HArPY3KY U3 CXeMbI (OTCOSTUHUTH OJI0K
«HenuHeltHble U peakTUBHBIE 3JIEMEHThI» U «ConpoTHuBIIeHUs J00aBOoUHbIe»). [IprucoeIMHUTH K
ucciexyeMomy 01oky «Jlnomasl, Pesuctopsl, kornencarops» amnepmetp PA1 Goka
((I/I3MepI/ITeJ'H)HI)Ie HpI/I60pI)I)) AJI1 U3MEPEHUA BRIIPAMIICHHOI'O TOKA HArpy3KH. Bxirouuts
AJICKTPOTIMTAaHUE CTEH 1A, TOATOTOBUTH K padboTe ocutorpad 1t HabmoaeHus GopM
HaIPSOKCHUN.
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2. Ilpu paboTe BRIMPSAMHUTEIS B PEKUME XOJIOCTOTO X042 U3MEPUTH BOJIBTMETpoM PV
JENCTBYIOIEE 3HAUEHHE BBIIPSIMIIIEMOr0 IEPEMEHHOTO HarpsukeHust Us. Pe3ynbraT usmepeHus
3armmcath B Tabi. 1.ITonkmounts BMecTo BosbT™MeTpa (PV1) ocummnorpad. [TomyuuTs Ha SkpaHe
YCTOMYMBOE N300paKEHHE U OMPEEIIUTH 110 OCIMUIOTPAMME aMILTUTYIHOE 3HAYCHHE
BBIIPAMIISiEMOro HanpsbkeHust Usy,,- 3apucoBaTh B MaciTade OCHUIIOIPaMMYy BBIIPSIMIIIEMOTO
HaIPSKEHUSL.

3. Msmeputp BosbTMETpOoM PV2 BenuuuHy BBIIPSAMIIEHHOIO NOCTOSIHHOIO HamnpsbkeHus U, B
pEeXHUME X0JI0CTOr0 X0/1a BelnpsaMures. Pesynabrat 3anectu B Tabi. 1

Tao0numa 1

Uy B Uyn, B U4 B U,/ Uy Us/U;

[MoaxrounTs ocumiiorpad K OJHOMY W3 JHMOJOB, MOJYYUTh YCTOWYHBOE M300pakeHUE, U3MEPHUTH
BEJIMUYMHY MaKCUMalbHOIO oOpaTHoro HampsbkeHus Ha auone Upbp. Mako 3apHcoBaTh B TOM ke
MaciTade OCHIIIOrpaMMy HaIlpsDKEHHs! Ha IHOJIE.

HccnenoBanue paboThI BEIIPSAMUTENS 0€3 CrilakKUBaIOUINX (PHIIBTPOB.

Jl7is 5TOr0 MOJKIIOYUTH PE3UCTOpbl Osoka (uoapl, pe3ucTophl, KOHAECHCATOPBI» B CXEMY
(puc.1) 1 yCTaHOBUTH B COOTBETCTBUU C BAPUAHTOM BEJIMYHUHY €T0 COMPOTUBICHUS (Tabm..2).

[ToaxmounTh BBIBOIBI OCIULIOrpada MapaiieNbHO HArpy3Ke, 3apHcoBaTh B MPEXKHEM
Maciitade OCHWIIOrPaMMYy BBIIPSIMIEHHOTO HaIpsDKeHHUs Ha Harpyske Uy Npu  OTCYTCTBUU
CTIKUBAIOMMX (GHITPOB. ONpenesuTh MO OCHWIIOTpaMMe BOWHYIO aMIUIMTYRY ITyJIbCAIHiA
BbIIpsAMIIeHHOTo HanpsbkeHust AU. [Ipu He0OX0AUMOCTH yBETUYUTh UYBCTBUTEIBHOCTh YCHIIUTEIS
ocmwuiorpada, yCTaHOBUB y HEro 3akpbIThii Bxona. M3meputrh ¢ momomipio BodbTMeTpa PV1
MIOCTOSIHHYIO COCTaBJISIFOIIYIO HaIlpsDKeHHUs Ha Harpyske U, PesynabTaTsl M3MepeHHl 3aHECTH B
tab:1.3. 1o pe3ynapTaTam u3MepeHuit onpeaenuTb kodduiment nynbcauuit g = AU/2* Ud. .

Tabnuna 2
Bapuant 1 2 3 4 5 6 7 8
Homunuan | 33 47 100 200 300 100+300 | 2004300 1xOm

R3, Om
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