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MeToaudeckre yKa3aHusl K BBITOJHEHUIO 1a00paTOPHBIX padoT

o Kaxxnplii CTYyIEHT BBITIOJIHSET PaObOTHI MO CIIEUATLHOMY TpaduKy.

¢ K BrmmomHEHUIO pabOTH HEOOXOIUMO TIOATOTOBUTHCS 10 Hadaja 3aHATHS B
J1a00paTOpHH.

e [loMHMO JAHHOTO METOUYECKOTO TOCOOHSI PEKOMEHTIYETCSI HCIIOJIh30BaTh
JOTIOJTHUTENIBHYIO TUTEPATyPy U KOHCIICKT JICKITUH.

e [Ipu moaAroToBKE HEOOXOIUMO MPOTYMBIBATH OTBETH HA KOHTPOJIHHBIC
BOIIPOCHI.

e K BBINIOJTHEHHIO pa6OTBI JAOITYCKAIOTCA TOJIBKO IMOATOTOBJICHHBIC CTYCHTHI.

[IpaBuna oopmieHus oryeta o JadbopaTopHOl padoTte
JlaGopartopHas paboTa npeacTaBiasieT co00i HEOOBIIIOE, HO BIOJHE 3aKOHUEHHOE
ydueOHoe uccieaoBanue. OTyer o J1abopaTopHOU paboTe SABIACTCS JOKYMEHTOM,
OTPAXKAIOIIMM PE3YJIbTAThl BBHITIOJHEHHOTO UCCIIEIOBAHMS C MAKCUMAJILHOM MMOJTHOTON U
00bEKTUBHOCTHIO.
K odbopmiiennio TexHuueCcKoi JOKyMEHTAIIMHU MPEIbBISIOTCS eanHble TpeOoBanus. B
OTIpeIeTICHHONW Mepe ITUM TPeOOBAHUSM JIOJIKEH YIOBICTBOPATH U OTYET O

nabopatopHoit padore.

TpeboBanus kK 0POPMIICHUIO OTUYETA
OTt4yeT noJKeH OBITh BBHITIOTHEH Ha Oymare ctannapTHoro pasmepa (hopmat A4) ¢
MOJISIMH TI0 00€MM CTOpPOHaM TeKcTa. Marepuai oT4eTa I0JDKeH UMETh YETKYIO
pyOpHUKaINIO, KaXKIbIN pa3aen HeoOX0IUMO CHAOUTh 3aTOJIOBKOM.
[TpumepHBIi cocTaB oT4YeTa 1Mo 1abopaTOpHOM padoTe:
1[eJIb PabOTHI;
MOPSIZIOK BBITIOJTHEHUS JTa00paTOpHOI pabOTHI;
MPUHITUTTHATBHBIC SJICKTPUIECKUE CXEMbI U (WJIH) CXEMBbI COSTMHEHU;

. nepevyeHb U3MEPUTENbHBIX MPUOOPOB U ANEKTPOOOOPYI0BAHUS C YKA3aHUEM
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MaCMOPTHHIX IAHHBIX;
TaOJIUIBI SKCTIEPUMEHTATILHBIX UCCIIE0BAaHUMN 1 BBINOJIHEHHBIX BHIYHCICHUMH;
JarpaMMbl ¥ TpaduKu XapaKTepUCTUK (PYyHKIIMOHAIBHBIX 3aBUCUMOCTEH;

BBIBOJIbI MJTU 3aKITIOYEHHE O MPOIeTaHHON padoTe.

[TPABWJIA TEXHUKU BE3OITACHOCTH
ITPH1 BBIITOJIHEHNN JIABOPATOPHBIX PABOT

Jlo Hauana paboT kaxaelii ctynent JJOJDKEH BHUMaATEIbHO O3HAKOMUTHCSA C
HACTOAIIUMU MPABUJIAMU U PACIIMCATHCSA B )KypHAJIE yueTa HHCTPYKTaXka M0 TEXHHUKE
0€30MacHOCTH.

Crynent OBA3AH BBITOMHATE CIEayOIME TPABUIIA:

1. [lepen BritoueHueM abopaTopHOTO KoMIUiekca B ceTh 220 B ybenurecsh, 4yto
TyMmOJiep BKIIFOUEHUS HaxoauTcs B mojoxkeHun «BbIKJLy.

2. [Ipu cOopke 1enu UCTIONb3yUTE MPOBOJIa C UCTIPABHOUN M30ISIIUCH.

[Toaxmrouast mpuOOPHI, TPOBEPANTE COOIIIOICHNE HOPM Harpy3ku (pabouee
HaMpspKEHUE KOHJIEHCATOPpa, MAaKCUMAJIbHBIN TOK JIJISl KATYIIEK MHAYKTUBHOCTH U T.11.).
3. COopKy 3IEKTPUYECKOM IIeNH BEAUTE MO0 KOHTYypaM, HaYWHasi ¢ OCHOBHOTO,

COACPKAIICTO NCTOYHUK ITUTAaHUA

4. BxirouaiiTe HCTOYHHUKY MATAHUS TOJIBKO TIOCJIE MIPOBEPKH LIENU
MpenoaaBaTeIIeM.

5. [Ipu poBeneHnn T0OBIX U3BMEHEHUN B CXEME OTKJII0UalTe UCTOYHUK MTUTAHMUS.
6. OTKJIIOYNTE MMUTAHUE 10 3aBEPIICHUIO U3MEPEHHUI.

SAITPEHIAETCAA

1. Kacartbcsl TOKOBEIyIIMX YaCTEW CXEMBI METAJUIMYECKUMU MPEIMETAMH,

paboTaTh MOKPHIMU PYKaMH.
2. bes paspemenus npenoiaBaTess BKIHOYATh 1a00paTOPHBIE CTEHABI B CETh
220B v noaBaTh HAIPSIKEHUE HA CXEMY.

3. [Tepemerars JlabopaTOpHbBIE CTEHJIBI C OJIHOTO CTOJIa HA JIPYTroM WUiIu

4



BCKPBIBATh HUX.

4. Kyputs B 1aboparopuu, HaXOAUTHCA B BEPXHEN OJI€XK/I€ UM TOJIOBHBIX yOOpax.

[To Bcem BO3HMKAIOIIMM BOMPOCAM CTYACHTaM CJeAyeT oOpamiarbes K
IIPErnoaBaTeNto Uil JIA0OpaHTy. 3a Mopuy 000pyAOBaHUS CTYIEHTHI HECYT

MaTCpUAIIbHYIO OTBECTCTBCHHOCTD.



COJEPXAHUE

JlabopaTtopuoe 3ansitue Nel MccnenoBanue 1emneit HOCTOSHHOTO TOKA CO CMEIIaHHBIM
COEJIMHEHHUEM PE3UCTOPOB
JlabopaTtopuoe 3ansitue Ne2 MccnenoBanue notepu HanpspDKEHUS B JIMHUM

AJeKTpoIepeaay
JlaboparopHoe 3anstue Ne3 Hepa3BeTBieHHBIE IIENb IEPEMEHHOTO TOKA C aKTUBHBIM
CONPOTHUBJIEHUEM U KaTYIIKON UHIYKTUBHOCTH.

JlabopaTtopHoe 3ansiTue Ne 4 Pa3BeTBJIEHHBIE LIETIb IEPEMEHHOTO TOKA C peaIbHOU
KATYIIKOW UHAYKTUBHOCTH U KOHJAEHCATOPOM.

JIaboparopHoe 3ansitue Ne5 Bbi6op npubOpoB, HCHIOJIB3YEMBIX JJIsl OTIPEACICHUS
[IapaMeTPOB AJIEKTPUUECKOMN LENHN

JIaGoparoproe 3ansTue Ne6 M3MepeHue sHEPruu B JIEKTPUUECKUX LETISX.
Jlaboparopuoe 3ansitue Ne 7 I3MepeHue CONPOTUBICHUN U30ISAIUN SIEKTPUUESCKUX
ka0enen

Jlabopatopuoe 3ansitue Ne 8 MccnenoBanue paboThl ogHodazHoro Tpanchopmartopa
JlabopatopHoe 3ansitTue Ne 9 MccnenoBanue paboTsl ojjHOGa3HOro TpaHchopmaTopa
Hcnbitanue Tpex$a3sHOro aCHHXPOHHOTO JIBUTATENS C KOPOTKO3aMKHYTBHIM POTOPOM
Jlaboparopuoe 3anstre Ne 10 HcrnbiTaHue 3JE€KTPUUECKOTO JBUTATENS TIOCTOSTHHOTO
TOKa MapajieIbHOr0 BO30YKIECHUS.

Jlabopatopuoe 3ansitue Ne 11 HMccnenoBanue paboThl 3JIEKTPUIECKOTO TeHEpaTopa
MOCTOSIHHOTO TOKA MapajuieIbHOTr0 BO30YKICHUA.

JlabopaTtopuoe 3ansitue Ne 12 BeiOop anexkTpoaBuraress 1jist paboThl JJIEKTPOIPUBOIA
JlabopaTtopuoe 3ausitue Ne 13 JlucTaHIIMOHHOE YIIpaBJIEHNE ACHHXPOHHOTO JABUTATENS
IIPU TTOMOIIM MarHUTHOTO MTyCKaTeJsl

JlabopaTtopuoe 3ansitue Ne 14 VccnemoBanue morympoBOJHUKOBOTO TUO/1A
JlabopaTtopHoe 3ansitue Ne 15 VccnenoBanre OUNONIIPHOTO TPaH3UCTOpA

JlabopaTtopHoe 3ansitue Ne 16 VMccnenoBanue oa1HO()A3HOTO ABYXITOIYIEPHUOIHOTO



BBIITPSAMUTCIIA

JIABOPATOPHAS PABOTA Ne 1

HCCJ’I@I{OB&HI/IC ueneﬁ IMOCTOAHHOTO TOKAa CO CMCIIAHHBIM COCAMHCHHUCM PC3UCTOPOB.

Iens paboThI:

1. TlpuobpecTu nmpakTUYECKUE HABBIKH YTCHHS U COOPKHU DIIEKTPUIECKON CXEMBI ITOAKITIOYCHHUS
CMEIIAHHOTO COCTMHEHHS PE3UCTOPOB U PUOOPOB, MCIIOJIb3YEMbIX Il KOHTPOJISI TapaMeTpOB
ANEKTPUUYECKOM IIETTH, K JIEKTPUICCKON CETH IMOCTOSIHHOTO TOKA.

2. TIpou3sBecTH U3MEHEHHS B CXEME ITyTeM BKIIFOYCHHS U OTKJIFOUYCHUS OTCIBHBIM JIEMEHTOB IS U
BETBEH CXEMBI C IIOMOIILIO BBIKITIOYATEIICH.

3. Ilpocieauts 1o moka3aHusM NpUOOPOB U3MEHEHUS, IIPOU3BOIMMEIC B CXEME.

Teopernueckue cBeIeHHS:
[TpocMoTtpeTs MeToarueckoe nocodue "DIeKTpUIECKUe LIENH TOCTOSHHOTO TOKa"

O6opynoBanue u MPUOOPHI:

1. HMcrouyHuK nmUTaHUS — AIEKTPUYECKAs CETh IIOCTOSHHOTO TOKA Ha Hanpsbkenue 100B.

2. biiok pe3sucTopoB KOJUYECTBOM 9 HIT.

3. CoeauHuTEIbHbBIC TPOBOA

4. Ilpubopsr:
—  Mummmamnepmerp mA; (mA)— u3MepsieT CUITy TOKa B HEpa3BETBICHHOM YacTu 1enu
—  Munnuamnepmerp mA; (mA)— u3MepsieT cuily TOKa B IIEpBOI BETBU Pa3BETBICHUS PE3UCTOPOB
—  Mummamnepmerp mA; (mA)— u3MepseT CUly TOKa BO BTOPOM BETBU pa3BETBICHUS

pE3UCTOPOB

— Boabst™erp U (B)- u3mepsieT BXo1HOE HaNpsKEHUE 3IEKTPOCXEMBbI
— Bonbr™erp U- u3MepsieT nageHus HanpsHKEHUs Ha y4acTKax Lenu
— PyOunenuku Py, P>, P3 P4 - mpou3BoAsT BKIIIOUEHUE U IEPEKIIOYEHUE B CXEME

DneKkTpuyueckas cxema BKIIOUYEHUs pe3UCTOPOB
ITopsimok BbIOIHEHHS pabOTHI:

R,
. R, R, R,
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+
u=100B (LD Ry Ry A
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- .




1. 3amucaTh TEXHUYECKHE JaHHBIC IEKTPUICCKUX TPUOOPOB B TabmuITy Nel.

Tabmmma Nel
HaumenoBan | O6o3Hauenue | Cucrema Kiace [Ipenen Hena
ue npubopa | Ha cxeme npubopa TOYHOCTH M3MEpEHUs JICJICHUS
2. 3amucaTh nMokazaHus npuOOpoB B Tabmuiry Ne2.

TaGmmma No2

W3meputsb PyOunpuuku
g;"n U | I | 2 | B | U | U | Us | Uy | Usy iT— e
B mA mA mA B B B B B

1 Py 1,P37, Put
2 P,|, P31, P4 1
3 Pal, P3|, P41
4 Pal, PaT, Ps |

3. BbruucnuTe napamerTpsl Lenu, UCIob3yst 3akoH OMa, 3aKOHBI TOCIIEA0BATEILHOTO U
HapajyIeNIbHOrO COeJUHEHUs. Beruncnenus 3anectu Tabnuiy Ne3.

Tabmuia Ne3
Brerauciouts
e R Ros R Rowo 14 P
KOM KOM KOM KOMm mA Bt
1
2
3
4

4, I[J'ISI KaXa0ro ciaydasa NepCKI0YCHUA LIS C ITIOMOIIBIO BI)IKJ'IIO‘IaTeJ'ICI\/'I, 3apruCoOBaTh
QJICKTPHUYICCKUC CXEMbI pa60Ta101111/1X Ha JaHHBIM MOMEHT PE3UCTOPOB ILICTIN.

JIABOPATOPHAS PABOTA Ne 2

HCCJ’IC}IOB&HI/IC MMOTCPH HAIIPSXKCHHUA B JIMHUU OJICKTPOICpEaay.

ens paboTsr:

1. TIpuobpecTtu mpakTUYeCKHE HABBIKA YTEHUS U COOPKH JIEKTPHUUECKON CXEMBbI OKIIOUEHUS
aneKkTpuyeckoi Harpy3ku k JIDIL.




2. MHccnepoBaTh 3aBUCUMOCTD oTepu HanpspkeHus B JIDIT ot Toka, morpebisieMoro
AJIEKTPOHATPY3KOM, U pa3IMYHBIX MaTEPUAIOB, UCIIOIb3YEMBIX JIJIsl M3TOTOBIICHUS MTPoBOA0B JIDII.
3. Wsmepurs norepu HanpsoxeHus B JIOIL.

O6opynoBanue U IPUOOPHI:

HcTouHMK MUTaHUA — 3JIEKTpUUYECKas CETh IEPEMEHHOr0 TOKa Ha HanpsikeHue 220B.
Maker n1MHMHM 371eKTponepeaay AuHoi 50 M

biok namn HakaivBaHUs

CoeauHUTENBHBIE TPOBOAA

[TpuGopsr:

— Awmnepmerp A (A)— n3MepsieT CHIly TOKa B JIEKTPUYECKON LIENIU Harpy3Ku

— Boabrmerp U; (B)- u3mepsieT BX0IHOE HANIPSHKEHUE DJICKTPUUECKON JTUHUU

— Bonbsr™erp U; (B)- u3mepser BBIXOAHOE HANPSKEHUE SIEKTPUUECKOM JIMHUY, UTyLIEN Ha

HarpysKy

ARl

QHGKTpI/I“ICCKaH cXeMma IMOAKIKYCHUA BHGKTquCCKOﬁ HarpyskKu

K auaun JIDII
P m
Q—M_C—t
A1
2208 (U) B X
N J1311
— - &

HOpSII[OK BBITIOJTHCHU A pa6 OTHI:

1. 3anucaTh TEXHHYECKHUE TaHHBIC MIEKTPUUIECKUX MPUOOPOB B TaOmuIry Nel.

Tabmuma Nel
Haunmenosa | O6o3nauenue | Cucrema Kiacc [Ipenen Llena
HUE Ha CXEME npudopa TOYHOCTH U3MEPEHUS EJICHNS

npubopa

2. CoOpatb cxemy U MOKa3aTh €€ MPEenoJaBaTelto.
3. B kaxzaom O10Ke ImpoJienaTh TPU ONbITa C PA3TUYHBIM KOJIMYECTBOM JIAMIT HATPY3KH.

[Tonmy4yeHHble pe3ynbTaThl 3anucarh B Ta0iuity Ne2.

Tabmma Ne2.
No N3smepeno
n/o 1 U, U, L [Ipumeuanue
A B B M
MEJIHbIE MPOBOAA Pyer=0,017 (Om - MMZ/M)

1 50 2 JIaMITBI

2 50 4 maMITBI

3 50 6 namm

YKEJIE3HBIE TIPOBOJA  Preneso—0,13 (OM - MMZ/M)
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1 50 2 JaMIIbI
2 50 4 mamIIbl
3 50 6 namI
4. BbIUMCIHATH MMapaMeTpsl eNu. Beraucienus 3anectu B Ta0auiry Ne3.
TaoOmmia Ne3.
BrrunciaeHno
RHazpy3Ku Rnposoboe P 1 P 2 n AU S
Om Om Bm Bm % B o’
MeOHble NP0B00A  Pe0,=0,017 (Om ‘MMZ/M)
1
2
3
Jrcene3nble nPoooa  Pycereso=0,13 (Om 'MMZ/M)
1
2
3

Hcnonb30Bath (OPMYITBI ISl BRIYUCICHUH:

U
RHaep - Tz
JIMHUN
AU =U, -U,
JIMHUN
AU
A
2L
S = | —
p R

COIPOTHUBJICHUEC Harpy3Ku P1 =1-U 1

norepu Hanpsokenus B JIDI1 P,=1U,
PZ

conpotusiienue JuHuu JI9I1 n=—-100%

1

ceyenue nporooB JIDIT

JIABOPATOPHAS PABOTA Ne 3

MOIIHOCTH B Ha4aJic

MOIIIHOCTH B KOHIIC

KITJI maum

Hepa?;BeTBJ'ICHHa}I OeTIb IEPEMCHHOI'O TOKAa C aKTUBHBIM COIIPOTHUBJIICHUCM U KaTYHlKOﬁ

ens paboTsr:

WMHAYKTUBHOCTHU.

4. TlpunobpecTy MpaKTUUECKUE HABBIKU YTCHHS H COOPKHU AJIEKTPHUIECKON CXEMBI TOIKITFOUCHHS

MOCJIEZI0BATEIHHOTO COEIMHEHUS PeabHON KAaTyIIKK UHIYKTUBHOCTH, peocTaTa U Mpubopos,
HCIIOJIB3YEMBIX JUIsI KOHTPOJIS TAPAMETPOB AIEKTPUUECKOM LIETH, K JIEKTPUUECKON CETH

MEpEMCHHOTO TOKaA.
5. 3MeHEHHEM aKTHBHOI'O COIIPOTUBJICHUA pCOCTATa U UBMCHCHHUEM MHAYKTUBHOCTH KAaTYyIIIKU
MIpOBEPUTH JelicTBUE 3aKOHA Owma IJIs1 HCPA3BECTBIICHHBIX nenei MEpCMCHHOTO TOKaA.
6. HOJ'Iy‘{I/ITB MPAaKTUYCCKUEC HABBIKU ITOCTPOCHUA BCKTOPHBIX AUATrpaMM ISl ITOCIIECAOBATCIIBHOT'O

COCIUHECHUS 3JICMCHTOB IICITH.
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O6opynoBanue u MPUOOPHI:
M cTOuHUK NUTaHMS — DJIEKTPUYECKasi CETh IEPEMEHHOI0 TOKa Ha Hanpskenue 150B.

1.

O 0 NN W

KaTYLHKa HHAYKTHUBHOCTU C MAaroHuTOIIpoOBOIOM

Peocrar

CoenuHAUTEIHHBIC TPOBO/IA
[TpubGopsr: -Amnepmerp A (A)— U3MepseT CHITy TOKa B IIEMH
— Boabsr™erp U (B)- u3mepsieT BX0IHOE HANPSKEHUE FIEKTPOCX MBI
— Boabsr™erp Ua (B)- u3mepsieT najieHne HaNpsDKEHKS Ha peocTaTe
— Boabsr™merp Uk (B)- u3Mepsier najieHre HaNpsHDKSHUS Ha KaTYIIKe WHIYKTHBHOCTH

— Bartmerp W (BT) - u3mepsieT akTUBHYIO MOLTHOCTb IEKTPUUECKON LIENU

3H€KTpI/I‘-IeCKa$I CX€Ma BKIIIOYCHHA ITOCIICEA0BATCIIHbHOIO COCAMHCHU A peaJIBHOfI KaTyluIKu

HHAYKTHUBHOCTHU U pCoCTaTra

(u,)
G/
* Rj
P
(DL
¥ —__1
4
R
u a,
D,
U=1508 CLD ( .
¢ X
Ly
— [opstmok
BBITIOTHEHUS paOOTHI:
3anucarh TEXHUYECKUE JaHHBIE AIEKTPUUECKUX MPUOOpoB B TaOmuiryNel
Tabmuia Nel
HaumenoBan | O6o3nauenue | Cucrema Kiace [Ipenen [ena
ue mpubopa | Ha cxeme npudopa TOYHOCTHU HU3MEPECHUS JICTICHUS

2. C06paTL CXEMY U IIOKa3aTh NpCrogaBaTCIto.

3. 3a cyeT U3MEHEHHMS ITOJIOKSHUS ABHIXKKA PeOCTaTa UBMCHUTD €0 COIIPOTUBJIICHUC OT HYJIA 10

MakKCuMyma. HpI/I KaXXJ10M U3MCHCHUU COITPOTUBJICHUA CHATH ITOKa3aHUA HpI/I60pOB " 3aHCCTHU UX

MoKa3aHus B Ta0uILy Ne2.

HpI/I MaKCUMaJIbHOM 3HAUYCHHUH COMPOTUBJICHUA peOCTaTa UBMCHUTh HHAYKTUBHOCTD KaTYIIKH

IMYTEM U3MCHCHUA €€ ITOJOXKCHHUA Ha CEPACYHUKE MAarHUTOIIPOBOJIA. HpI/I KaX10M N3MEHCHNU

CHSITh MOKa3aHMs MPUOOPOB U 3aHECTH MX MOKa3aHus B TaOIuIry Ne2.

Tabmuma Ne2
MN3MEPEHO
Ne U Ua Uk 1 P ITPUMEYAHUE
B B B Bm
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Rpeocrara = 0

RPEOCTATA - CpCOHCC 3HAUCHUC

Rrrocrars - MakCcHUMaJIbHOE 3HAUCHHE

1 moyoxxeHue KaTyYIIKU HHAYKTHBHOCTHU

N B~ W=

2 TIOJIOJKEHHE KaTyYIIKU HHAYKTHBHOCTHU

5. Tlo pe3ynbpTaram U3MEpEeHHIA, OIB3YACH MPUBEICHHBIMU HIXKE (POpMyTIaMH, TPOU3BECTH

BbIUUCIICHUS. Pe3ynbTaTsl BRIYMCICHUN 3anucaTh B Ta0nuiy Ne3.

TaoOmmia Ne3.
BBIYHCIIUTH

No R, R, x, | ¢ | cosPk U, U,

Z Zx Ro6uy Ze;,; Kamy | kamy Kamy | kamy 0 S

4 wKY | wKu WKy | wKu

Om Om Om Om Om Om - - B B BAp | BA
1
2
3
4 R - - -
5 R _ R _

U
Z = T noanoe conpomusnerue yenu (Om)

U{l
R, = N aknmueHoe conpomusnerue peocmama (Om)
2 2
X, =+Z, —R,, unoykmusHnoe conpomugnenue kamyuwxu (Om)
Uk
Z, = 1 noHoe conpomunenue kamyuiku unoykmusrnocnu (Om)
P
R, =— o0bweeaxmusnoe conpomugnerue yenu (Om)

obwy Iz
R,.=R,,—R, axmusnoe conpomusienue xamywru unoykmugnocmu (Om)
U,=1'R akmuenoe naoenue Hanpsxcenus Ha kamyuike (B)

a xamywku

U,=1-X, unoykmuenoe naoenue nanpsicenus na kamyuwke unoykmugnocmu (B)

P
cos @ = U1 KO3huyuenm mowHocmu yenu
R

a kam

cosQ, = KO huyuenm mMowHocmu aKmMUEHOU 4acmu KamywKy UHOYKMUEHOCHU

k
o=1*. X, peaxmusnas mownocmv yenu (BAp)

S=U-1 noanas mowrnocms yenu (BA)
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JIABOPATOPHAS PABOTA Ne 4

Pa3BeTBiCHHBIC LCIIb IICPCMCHHOI'O TOKa C pCaHLHOﬁ KaTYHIKOﬁ HHAYKTHBHOCTHU
N KOHACHCATOPOM. Pe3onaHC TOKOB.

[ens paboThI:

1. TIpuoOpecTtu nmpakTUYECKUE HABBIKUA YTEHUS U COOPKH JIEKTPHUYECKON CXEMBI MOIKIIOYESHUS
HapajieNIbHOrO COEJUHEHUS PeabHOM KaTyIIKU MHIYKTUBHOCTH, KOHJIEHCATOpa 1 IpHOOpOB,
HCIOJIb3YEMBIX JJI1 KOHTPOJI [TapaMETPOB JIEKTPUUECKOM LIETIH, K AIEKTPUUECKON CETH
IIEPEMEHHOT'0 TOKA.

2. V3MeHeHHEM €MKOCTH KOHJEHCAaTOpa JOOUTHCS PE30HAHCA TOKOB B MApaJICNIbHBIX LIETISX CXEMBI.

[TomyuynTh nNpakTHYECKHE HABBIKU OCTPOCHUS BEKTOPHBIX JUArpaMM s apajuleIbHOro

COEJIMHEHUS 3JIEMEHTOB LIEIIH.

O6opynoBanue 1 MPUOOPHI:

HcToyHUK NUTaHMS — DJIEKTPUYECKasi CETh IEPEMEHHOT0 TOKa Ha HanpsbkeHnue 150B.
Katymika MHIYKTHBHOCTH C MarHUTOIIPOBOAOM

Kounnencaropnas 6arapes

CoenuHuUTEIBHBIE IPOBOJIA

[Tpubopsr: -Amnepmerp A (A)— u3MepseT CUILy TOKAa B HEPa3BETBICHHON YacTH LENH

— Awmnepmerp AL (A)— u3MepsieT Cuily TOKa B LIENIU peaJibHOM KaTyIIKHd UHYKTUBHOCTH

— Awmnepmerp Ac (A)— u3MepsieT CUly TOKa B LIENH KOHJIEHCATOPHOW OaTapen

— Boabst™erp U (B)- u3mepsieT BX01HOE HANPSKEHUE 3IEKTPOCXEMBbI

— ®dazomeTp ¢ — u3MepseT yroi caBura a3 Mexay TOKOM U HalpsiKEHUEM

b

Nk w =

3HeKTqueCKa${ CXEMa BKIIHOUCHUA MapalJICJIbHOIO0 COCAMHCHUA peaHbHOﬁ KaTylIKW HHAYKTHBHOCTHU U
KOHIACHCATOpa

"
— D)

* \

* —

U
: ) o
U, 150B C - xc
Wk =1200
X .
~ )|
[Topsimok BeIMOTHEHUST PAaOOTHI:
1. TexHu4eckue JaHHBIC AIECKTPUIECKUX TPHOOPOB
Tabmmma Nel
HaumenoBan | O6o3nauenue | Cucrema Knacc [Ipenen Llena
ue npubopa Ha CXeMe npubopa TOYHOCTHU HU3MEPEHUS JIeTICHUS

2. YcraHoBIE€Ha eMKOCTh OaTtapen kKoHaeHcaTopoB C;=16 Mx®d, nokazanus npubOOPOB 3aHECEHBI B

Ta0muiry Ne2.




3. YcraHoBieHa eMKOCTh OaTtapen KoHaeHcaTopoB Cr,=32 MK®D. M3MeHeHHeM HHIYKTUBHOCTH
KaTyIIKW YCTaHOBJIEH cIBUT (a3 Ha pa3zomerpe ¢ = 0 — 310 cityuait pezonanca moxkos. Ilokazanus
npuOOpOB 3aHECeHbI B TaOIUILy No2.

4. YcraHoBieHa eMKOCTh OaTapen KoHaeHcaTopoB C3=58 Mx®, nmoka3aHus npuOOpPOB 3aHECECHHI B
Tabmuiry Ne2.

5.

6.

Tabnuia No2
Ne V3MEPEHO MPUMEYAHUE
U 1 I Ic ® cos ¢
B A A A epaodyc
1 Ci=16 ux®d
) C=32 mx®
PE30HANC MOKO8
3 C;=58 mx®D

7. Ilo pe3yiibTaTaM H3MepeHHﬁ, IMOJIB3YACH MPUBCACHHBIMH HHUXKC (I)OpMy'J'IaMI/I, ITPOU3BCACHDbI

BBIYMCIICHUA. PCSy.]'IBT&TLI BBIYMCJICHUI 3alIMCaHbI B Ta6n1/1uy Ne3.

Tabnmma Ne3.
No BBIYUCIIEHO
cos Pk Rk XL Zk Xc L, 1L I,
- Om Om Om Om A A A
1
2
3
U
Z, = T noanoe conponuenenue kamyuku (Om)
k
R, =Z, -cosep, axmuenoe conponmusnenue kamyuwku (Om)
X, = w/Z,f - R,f uUHOyKkmueHoe conponueierue kamyuiku (Om)
U
X.= T emKocmuoe conpomunenue konoencamopa (Om)
C

I, =1, -cose, axmuenas cocmosnarowas moka kamyuwixu (A)

I, =yI; =12 unoyxmusnas cocmaensiowas moxa xamywxu (A)

I,=1,-1. peaxmusnas cocmasnaowas moxa kamyuku (A4)

ol . >1,

B Macmrabe mocTpouTh BEKTOPHBIE TUAarpaMMBbI ISl CITy4YaeB: ° IC - IL
ol <I,

JIABOPATOPHAA PABOTA Ne 5
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Br160p npubopoB, UCHIOIB3YEMBIX AJISl ONIPEACTICHHS MapaMeTPOB SIIEKTPUIECKON LIETH

Lenpb paboter: OnpeaenuTs U BEIOpAaTh HEOOXOIUMBIX I U3MEPEHUS SJCKTPUUECKUX MTapaMeTpOB B
LeNH U3MEPUTENbHBIX IPUO0OpPOB. PaccunTtaTh KilacC TOUHOCTH NpHOOpa, aOCOMIOTHYIO U
OTHOCHUTEJIbHYIO IOIPELIHOCTH U3MEPEHUs. BKIIIOUNTh U3MEPUTENBHBIE IPUOOPHI B AJIEKTPUUECKYIO
LeIb.

JUis u3MepeHust 2JeKTPUUECKUX [TapaMeTpoB B LIENU HEOOXOUMO BKIFOUUTbh U3MEPUTEIbHbIE
npubopsl.  J{J1st U3BMEpEeHHUst TOKa B KaKOM- MO0 yJacTKe JIEKTPHUECKON IIeTH aMIIepMETp HaJ0
BKJIFOYMTH TaK , YTOOBI U3MEPSIEMBIH TOK MPOXoaui uepe3 Hero. Ciie10BaTeNbHO , aMIIEPMETP
BKJIIOUACTCSl MOCNe006ameIbHO C TEM CONPOTHUBICHNUEM ,TOK B KOTOPOM HEOOXOIUMO U3MEPUTh

Ry
[

BOJII)TMGTp BKIIIOYAIOT hnapaiiejipHo TOMY COIIPOTHUBIICHUIO, HAIIPSKCHHUEC Ha KOTOPOM
H606XOI[I/IMO HU3MCPUTD

R;
[

JUis  W3MepeHus MOIIHOCTH B ILEMSIX IOCTOSHHOIO TOKa
UCTIONB3YIOT ~ BAaTTMETP  DJIEKTPOAMHAMUYECKOH  CHCTEMBI.
Henoasmwxhyto  (ammepMmeTpoByr0)  OOMOTKY  BaTTMeTpa
BKJIIOYAIOT B IEMb  TOCJIEJOBATENbHO,  IOJBHKHYIO
(BOJIBTMETPOBYIO) —T1APAUIEIBHO MTOTPEOUTEIIO.

B cootBercTBMM € 3THM Ha JIMIEBYHO IIaHENb BaTTMETpa
BBIBEJICHBI YETHIPE 3a)KMMa, JIBa W3 KOTOPHIX 0003HAYAIOT
cUMBOJIOM —* I (TOKOBBIE 32KUMBI), a JBA IPYTUX— CHUMBOJIOM —
*U (3akUMBI HanpspKeHus ). JIBa 3akMMa TOMEUEHBI 3BE3/I0UKaMU
* Ha3BIBAIOT T€HEPATOPHBIMHU.

CxeMa BKIIFOYCHHS BaTTMETpa

PaCCMOTpI/IM pCHIICHUC TUIIOBOTO IIpUMEPA

Ilenp mnepeMEHHOr0 TOKa CO CMEIIAHHBIM COEJUHEHHEM pE3UCTOPOB COCTOMT W3 YETBIPEX
pe3uctopoB. B anexrpudeckoii menu uepes pesuctop R 4 nmpoxonut Tox I 4= 1,3 A,

a Ha pe3uctope R , manaet Hanpsokenne U ;=113 B.

JUia n3MepeHus HampsHKEHUS Ha 33JaHHOM PEe3HCTOpe, TOKa B 3aJaHHOM pPE3UCTOpe U oOuIeit
MOIITHOCTH BCEW LeMM HEOOXOJMMO B AJIEKTPUUYECKYIO CXEMY BKJIIOUUTH BOJBTMETpP, aMIEpMETp U
BarTMeTp. HauepTutp »syeKTpuyeckyro Ienb ¢ u3MeputenbHbiMH mnpubopamu. I[logoGpare 1o
TabJaMIIaM BOJBTMETP U aMIIEpPMETp Uil U3MEPEHUs 3a/laHHbIX MapaMeTpoB LM, 00eCIeunBaIOIIYIO
HAaUMEHBIIYIO IOTPEIIHOCTH U MOJCUYUTATh 3TY MOTPEIIHOCTE!
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R.E -RS -Rq_
=
Tabanna Ne 1 Knacc mounocmu u gepxunuii npeoen usmepenus amnepmempos
Ne | Knacc Bepxnuti No Knacc Bepxnuti No Knacc Bepxnuti
mounoc | npedern moyHocmu | npeoen moyHocm | 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
Taoauna Ne 2 Knacc mounocmu u 6epxnuii npeoen uzmepeHus 60,16mmempoes
Ne | Knacc Bepxnutl Ne Knacce Bepxnuii Ne Knacce Bepxnuu
mouHoCc — ppeoer mouHocmu | npeoein mouHocm  [npeoen
muy%  uzmepenus B y % usmepeHnus B uy% usmepenus, B
1 1,5 0,5 8 1,5 10 15 1,5 50
2 2,5 1,5 9 2,5 250 16 2,5 70
3 2,5 1,0 10 4,0 300 17 4,0 75
4 2,5 2,0 11 2,5 10 18 1,5 100
5 4,0 2,0 12 1,5 15 19 1,5 300
6 2,5 3,0 13 2,5 30 20 2,5 500
7 4,0 5,0 4,0 30

Tak kak HE0OOXOAMMO U3MEPHUTH TOK B YETBEPTOM PE3UCTOPE TO aMIIEPMETP BKIIOYAEM

MMOoCJICAOBATCIIBHO C YETBCPTHIM PE3UCTOPOM

16




Q

I[J'IH I/I3MepeHI/I$I HaHp}I)KeHI/IH Ha BTOpOM pe3HCTope BOJIbTMCTP BKIIIOYACM I1apalJICIIbHO eMy.
R

o— 1

O [
Ay

Q

I[J'ISI HU3MCPCHUA MOITHOCTH BHGKTqueCKOﬁ eI BKJIIOYaEM BATTMCTP

o

Uto06b! IpaBUIBHO BBIOpATh amnepMeTp [l usmepenus toka I 4 = 1,3 A, nonb3yemcs Tabmuneit
Ne 1 no npasuny I oy =1 4 Jlyudiie Bcex noaxoauts amnepMeTp ¢ I gou = 2 A 1 xnaccom
touHoctH Y = 1,0 % ( B Tabnuie amnepmerp cTtouT Ned)

Kracc TounHocTH Mprbopa YMCICHO PaBeH MPUBEAEHHOI OrPEITHOCTH MPHOopa 5 = a4 100%
, e A gom —HOMHMHAJIbHAS BEJIMYMHA MpUbopa (BEpXHUI Mpesies ero U3MepeHus)
W3 BhIe npuBei€HHON GOPMYIIBI HAXOAUM aOCOMIOTHYIO OTPEIIHOCTD U3MEPEHUS
‘A 1.0%-2A
= y HOM = (2 = 0’02A
100% 100%
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OmnpenensieM OTHOCUTENBHYIO IOTPEITHOCTh U3MEpPEHUs TI0 (hopMyIie:

o= &100% _0,024 100% = 1,54%
A 1.34

1
UToOBI MpaBHIIBHO BBEIOPATh BOJIBTMETP B Tabiuiie Ne 2 11711 M3MEpeHUs HANPSDKEHUsT HA BTOPOM
pesuctope U ; =113 B. npumeHnsieM T0 ke yciaoBue, a uMeHHO Ugoy = U
Jlyume Bcex moaxoauth BoabT™MeTp B Tabmuie Ne 9 ¢ U gou = 250 B u knaccom TouHoct Y = 5%.
AHAJIOrMYHO OIIPENEIAEM IOTPEITHOCTH U3MEPEHHUS
P P P y-A  25%-250B

AGCOIOTHAsT TIOTPENIHOCTD IIPH U3MEPEHUH HAIPSUKCHUS  AA = Hom — =6,25B
OmpefernsieM OTHOCUTEIBHYIO MIOTPENIHOCTh U3MEPEHUS 110 100% 100%
bopmyie 5= %100% _ 6,25B

100% = 5,53%
B

1

JIABOPATOPHAS PABOTA Ne 6

HSMepCHI/Ie SHCPIUHU B JJICKTPHUUICCKUX LCIIAX.

Lens paboThI:

1. TIpuoOpecTu nmpakTUYECKHE HABBIKA YTEHUS U COOPKH JIEKTPHUECKON CXEMBI IOJKIFOUCHUS
CUETYHMKA aKTUBHOM 3HEPruu K AIEKTPUUYECKON LIENU NEPEMEHHOTO TOKA.

2. W3yuuTh yCTPONCTBO, MPUHIIMII JEHCTBUS CUETUMKA AKTUBHOM 3JIEKTPOIHEPIUH.

3. IlpocneauTts 1o noka3zaHUSAM NPUOOPOB U3MEHEHMUSI, IPOU3BOIUMBIE B CXEME ITPH U3MEHEHUU
CONPOTHUBIICHUS JIEKTPUUECKON HATPy3KH.

O6opynoBanue U IpUOOPHI:

W cTouHMK MUTaHUA — 3JIEKTPUUYECKas CETh IEPEMEHHOr0 TOKa Ha HamnpsikeHue 220B.

Cueruuk snexrpuyeckoi 3aepruun CO 505

Peocrar

biiok mamn HakanuBaHUS

CoeauHuTEIBHBIE TPOBO/IA

[TpuGopsr:

AN e

— Awmnepmetp A (A)— u3MepsieT CHITy TOKa B 3JIEKTPUUYECKON IeTH
— Boabst™merp U (B)- u3mepsieT BX0o1HOE HANpsKEHUE 3JEKTPUUECKOH Lenu

9HeKTpI/I‘leCKa$I CX€Ma BKJIIOUYCHHUS CUeTUYNKA aKTHBHOM OHEPTHUHU:

kWh

.

T

U = 2208 CLD @ @ ®
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[Topsnox BeIMONMHEHUS PaOOTHI:

5. TexHudeckue qaHHBIC YIEKTPUICCKUX TPUOOPOB:

Tabmuma Nel
HaumenoBan | O6o3nadyenne | Cucrema Kiace [Ipenen Hena
ue npubopa | Ha cxeme npudopa TOYHOCTHU WU3MEPEHUs JeTICHUS

6. C IOMOIIBIO BKJIFOUCHUA Pa3HOr0 KOJIMYCCTBA JIaMIl U UBMCHCHUA COIIPOTUBJICHUA pCOoCTaTa

YCTaHOBUTH Ha aMIIepMeTpe 3HaueHUs Toka | Harpy3ku, ykazanHble B Tabmnuie Ne2.

7. JIy1sl KaXa0ro OIbITa MOCYUTATH 1IEJI0€ YUCI0 000pPOTOB aucKa cueTyrka 3a 180 cekyHI.

JlanHbIe 3anucaTh B TaOIHITy Ne2.

Tabnuua Ne2
N3mepeno Beruucneno
N U I t N P C, c y
n/n
B A CeKyHObl | 0bopombl Bm Bm c/06 | Bm c/o6 %
1 220 3 180
2 220 2,5 180
3 220 2,0 180
4 220 1,5 180

@opMyIIbI I BEIYACICHUN:

) 7/=

° rac CH - HOMHMHaJIbHAas IIOCTOSIHHAA CYCTUHUKaA

(€.-0)

-100%

_1000-3600 Bm-c

« C

H

006

H

-IIOTPCHIHOCTD CUCTUYHKA DJICKTPOSHEPIUH,

rac, N -1me €1aTOYHOC YHCIIO 000poTOB (yKa3biBaeTcs Ha cueTurike) — 600 000poTOB JUCKa
H

_Pt
N

o (C

P=U"-1

BpeMm t

e,

C- HGﬁCTBHTGHLHaﬂ IIOCTOsIHHAsA CUCTUYHKA

JIABOPATOPHAA PABOTA Ne 7

N3mepeHre conmpoTUBICHUNA H30JISIITUN B SJICKTPUUCCKUX KaOesix.

rae, P — momuocTs B e (BT); 7 - Bpems B (¢); N- yucio o00poTOB AKCKa 32




[ens paboThI:

1. TIpuobpecTu mpakTUYeCKUE HABBIKA COOPKH AJIEKTPUUYECKON CXEMBbI TOAKITIOUEHHSI TPUOOPOB ISt
M3MEPEHUs CONPOTUBIICHUI U30JIAIIUH K SJIEKTPHUECKUM KaOesiM.

2. W3yuuTh yCTPONCTBO, MIPUHLMII JEHCTBUS NPUOOPOB ISl U3MEPEHUS CONIPOTUBIIEHUIN U30JIALIUY .

3. HayuuTtbcs u3MepsaTh CONMPOTUBICHUS H30JSIMU IPOBOJOB U Kabeseil OTHOCUTEIBHO 3eMITH UITH
MEXy TOKOBELYIIUMHU JKHIIaMHU.

O6opynoBanue 1 MPUOOPHI:

1. HcTrouHuK NUTaHUS — AJIEKTPUUYECKasi CETh MEPEMEHHOr0 TOKa Ha HanpsbkeHue 220B.
2. Crenn «DIeKTpudecKre Kabemm

3. CoeauHuTeNbHBIC IPOBOJIA

4. Ilpubopsr:

— VYHuBepcanbpHbI BONbTMETp B7 — 26 — npeHa3HavyeH JUisl U3MEPEHUs HAPSDKEHUN U
cornpotuBieHuil. B nannoii paboTe ucnonb3yercs A U3MEPEHUs COMTPOTUBJICHUI TPOBOJIOB U
kabeneii. [IpuOop nMeeT mkamy ¢ cemMblo IpeaeIaMu U3MepeHuil.

—  Meraommetp 2C0202/2-I" — nepeHocHOU TPUOOP CUCTEMBI MArHUTORJIEKTPUUECKHM TIOTOMETP C
HEMOCPEACTBEHHBIM OTcUYeToM. [IpeaHa3HaueH 1 u3MepeHus: O0IbIINX COMPOTUBICHUN
M30JILUN TPOBOIOB U Kabenei. Mmeet aBe mkans — kQ (kmwioOm) u MQ (meraOm).

[IpuHIMNMaIbHBIE CXEMa YHUBEPCAIbHOIO BobTMETpa B7 — 26

R

A

[TpuniunuansHas cxema meraommerpa OC 0202/2-I°

[Topsimok BeIMOTHEHUS PaOOTHI:
1. 3anmcaHbl TEXHUYECKHE JAHHBIC dJIEKTPUUECKUX TPUOOPOB B Tabmuiry Nel.
Tabmuna Nel
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Haunmenosan | O6o3uauenne | Cucrema Kiacc [Ipenen Ilena
ue npudopa Ha CXeMe npubopa TOYHOCTH U3MEPEHUS JIEJIEHUS

2. Ha crenzne «Qnexkrpuueckue kabein» n3MepeHbl CONPOTUBIICHUS U30JALMNA Kabemneil mprudopom:

. YHUBEPCAJIBHBIM BOJIBTMETPOM B7 - 26. [Tocne kanubpoBku mpudopa u3MepeHbl
COIIPOTHBIICHUS M30JISIIMI Kabeneii Ha crenne " McnbiTanne kabeneit PesynbraTel nu3smepenuit
3amucanbl B TaOIuIry Ne2.

e wmeraommerpom 2C0202/2-I". ]Ins naMepenus U30JsIUA METAOMMETP OJKITIOUEH K 00bEKTY
HU3MEPEHUS 10 CXEME:

30 0202/2

[Tpu u3MepeHun CONPOTUBICHNI H30JSIMN Ha Mpejiee K2 TepeKiIrovaTeNb Ha nprudope
YCTaHOBJICH HA JieJIeHue |, Ha mpenene MQ mnepekiouaTe)b Ha IpruOope yCTaHOBJICH Ha JICTICHHUE ||.
Pesynbrarel usmepenuii 3anucath B TaOIMILy Ne2.

Tabnuna Ne2.
Hputopu bponupoBaHHbIii CBHMHLIOBBIN Bununosslii BKpaHHE)
OBaHHBIN
Ry OJI; oI, | JJL | OJI; ol | JIJI OJ1; OJl, a1
B7-26
2C0202/2-I

JIABOPATOPHAS PABOTA Ne 8

HcnbiTanue Tpex(azHoro aCHHXPOHHOTO JIBUTATENISI ¢ KOPOTKO3aMKHYTBIM POTOPOM

ens paboTsr:

1. TIpuoOpecTtu mpakTUYeCKHE HABBIKA YTEHUS U COOPKH JIEKTPHUECKON CXEMBbI OKIIOUEHUS
Tpex(a3zHOro aCHHXPOHHOTO JBUTATENSl C KOPOTKO3aMKHYTBIM POTOPOM U TPUOOPOB,
UCTOJIb3YEMBIX JUIsI KOHTPOJIS ITapaMeTPOB AIIEKTPUUYECKOH 1IeTH, K Tpex(a3HOM ceTH
IIEPEMEHHOTO TOKA.

2. 3amyCTHUTh aCHHXPOHHBIN JBUTATENb U CHATh XapaKTEPUCTUKY XOJOCTOrO XO/A.

3. HcnowiTaTh aCHHXPOHHBIN JBUTATEIb C MOMOIIBIO JEHTOYHOTO TOPMO3a JJIsl TOJTYYEHHUS
pabounx XapaKTepUCTUK ACHHXPOHHOTO JBUTATEIIS.

4. CpaBHUTH [TOJy4YeHHbIE paboune XapaKTEPUCTUKU CO CTAaHAAPTHBIMU U CIIEJIaTh BHIBOJL O

Ka4yecTBE MPOJICIaHHON PaOOTHI.
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Ob6opynoBanue u MPUOOPHI:

1. HWcrouynuk nutaHus - TpexdaszHas JeKTpUudecKas CeTh IEPEMEHHOT0 TOKA Ha HAIPSHKEHHE
220B.

2. Tpexda3Hblii aCHHXPOHHBINA JIBUTATEIh C KOPOTKO3AaMKHYTBIM POTOPOM.

3.  TpexmonrocHbI pyOUTIBHHK - IEPEKII0YaeT OOMOTKH CTaTOpa JBUTATENs CO
"3Be3/b1" Ha "TpeyroyibHUK"

4. JleHTOUHBIN TOPMO3

5. CoenuHuTeabHbIE MPOBOAA

6. T'upu

7. Ilpubopsr:

AmMrmiepmeTp - u3MepsieT cuity Toka B ¢asze B, o6o3naqaercs 1 (4);

BonbT™meTp - u3Mepser HanpsbkeHue Mexy (hazamu A u B, o6o3naqaercs U (B);

BartMeTp nBYX3/1€MEHTHBIH - U3MepsAeT NOTPEOIIEMYIO0 aCHHXPOHHBIM JIBUTaTEIIEM
MOIIHOCTh, 0003Havaercs P; (Bm)

- TaxomeTp - U3MepseT YAaCTOTY BpalleHUs: poTopa 1, (00./Bpai.)

DnexTpuueckas cxema Iycka aCHHXPOHHOTO JIBUraTells EPEeKIIoueHneM 0OMOTOK CTaTopa co

"3Be311b1" HA "TPEYyroJbHUK"

*
A L o G ‘
* /i\ s C} e ‘ clela A-paﬁora
B ( 0 ) B Cy Gy z
-y I o {'\A) el JAx
* —

Cy . Y - myck

& bl Cs L1 3
* L Ic it [
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BoinosHenue padoToi:
1. TexHu4eckHe AaHHbIE HNEKTPHYECKNX MPHOOPOB

tabnuua Nel.

Hanmenosanne
npubopa

O003HaUCHHE
Ha cxXeme

Cucrema npudopa

Knacc TouHoctu

[Tpeaen nzmepenus

LleHa acicHus

2. Tlokasanus npubOpoB B pexUMe «XO0JIOCTOI X01» 3anHcatbl B onbite 1 Tabmuubt Ne2. [Tokasanus
npuOOPOB MPH Pa3THYHBIX 3HAYEHHSX HATPY3KH 3amucaHbl B ONbITHI 2, 3, 4 u 5 Tabnuubr Ne2

Tabanua Ne2
Ne U3meputhb BbI4HCINTD
ombTa [ [J I P, n, L F Msp P, |Coso S n
B A Br | o6/mMuH | MeTp H H* merp | Br - % %
1. 0
2. 4
3. 5
4, 7
5. 9
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3. Ilo nony4eHHBIM JAHHBIM € IOMOIIbIO MPHBEEHHBIX HHKE (POPMYJT BHIYHCIIEHDI:

3.1. Bpawatounii MoMeHT Ha Baity asurarens - Mgp: )
Mip = Myex=F- L (Hm), rne F — cuna, npuknaneisaemas k potopy 8 (H) , B 1ab. pabore — ec
rpy30B, MOABELINBAEMbIX K JIEHTOYHOMY TOPMO3Y;

L — panuyc OKpY:KHOCTH, OMHCLIBAEMOIT TOYKOI npunoxkenust cunbl F ( uinna nneda
«KOpOMBICTIa» B METPAX).

3.2. IonesHas MOLIHOCTL Ha Bajly ABuratens - Pj:
P, = M;, .2 (B7), rae My, - Bpamarommii momenT npuratens (Hm)

9,55 N2 - uacrora (ckopocTts) Bpalenus poTopa (00/MHH)
3.3. Koad¢uumueHT MOLHOCTH aCHHXPOHHOTO ABHrarens - Cos @:

Cos @ =P, /N3 Uth. |

3.4. CkoneeHue apurarens - S:

S= Ni1-MN2 .100% rne 111 — yacroTa BpaweHHs MArHUTHOLO TOJIS Y JAHHOTO
il -117 p Y

M neuratens (111 = 1500 06/mMun)
3.5. Kosgpuunenr nonesHoro neiicTeus apuratens - 1.

n = P2.100%
Pi

3. TloctpoeHbl paboune xapakTepucTHkn acunxponnoro asuratens I = f (P2); 2 = f ( P2);

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

JIABOPATOPHAA PABOTA Ne9
HcnblTanue 3JIeKTPUYECKOrO IBUTATENs IIOCTOSTHHOTO TOKA

napajuieIbHOro BO30YyKIEHUs

[enb paboThI:

1. [TomyunTh IPAaKTHYECKHUE HABBIKK YTEHUS U COOPKH JIEKTPHUUECKON CXEMBI MOAKIIOUEHUS C
MTOMOIIBIO TYCKOBOTO PEOCTATa ANMEKTPUUECKOTO JIBUTATENS TOCTOSHHOTO TOKA MapasieIbHOTO
BO30YKICHHS K DJIEKTPUUECKON CETH MOCTOSIHHOTO TOKA.

2. 3anmycTUTh 3JIEKTPUUECKUN JBUTATEIb U CHATh XapaKTEPUCTUKY XOJIOCTOrO TOKA.

3. HcnpiTaTh ABUTaTENb ¢ MOMOIIBIO JIEHTOUHOTO TOPMO3a JUIsl MOTYy4eHUs paboumx
XapaKTEepPUCTHK.

4. CpaBHUTH NOJTYyYEHHBIE XapaKTEPUCTUKH CO CTAHJAPTHBIMH U CJENIaTh BBIBOJ O KAYECTBE

NPOJICIAHHON PaOOTHI.

Ob6opynoBaHue U MPUOOPHI:

1. HcToyHHK MOCTOSIHHOTO TOKA

2.  DNeKTpUYEeCKUH IBUraTeIb MOCTOSHHOTO TOKA MapauIeIbHOTO BO30YKICHHS
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3. IlpuGopsr:

- Bombr™merp U - u3mepsieT HanpspKeHHE Ha BXOJIE CXeMbl,, 006o3HadaeTcs U (B);

- Amnepmerp A4 - u3MepsieT CUILy TOKa, UIYIIEro Ha IBUTaTenb, ooo3Havyaercs 1 (A);

- Ammepmerp 4, - ©3MEpsIeT CUITY TOKA, UIYIIET0 o 00MOTKE BO30YxaeHus, o0o3Haqaercs I, (A);
- Taxomerp - u3MepsieT 4acToTy BpamieHus: potropa Y12 (06./Bpamt.)

4. IlyckoBoii peoctar Rn - ucnonb3yercs A mycKa JBUTaTelIst

5. PerynupoBounsiii peoctat RB - ncnonb3yercs Ais perylIupoBaHus BEIMUYUHbBI TOKAa BO30YXKACHUS
B 0OMOTKE BO30YKICHHUS

6. JleHTOUHBII TOPMO3

7. CoenuHUTENbHBIE TPOBOA

8. Tmpu

SHGKTpI/ILIeCKaH CXEeMa NOAKIOYCHUA JJICKTPUUCCKOI'O ABUIaTCIId MOCTOAHHOI'O TOKA IMapalsiIiCJIbHOI'O
BO36y>KI[eHI/I$I K CCTH IIOCTOAHHOI'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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[Topsinok BbINOJIHEHHsI padOTHI:

1.

TexHnueckHe naHHbIE INEKTPHYECKHX MpHOOopos B TadmHue Nel.

Tabnnua Nel
HanmcHoBanne Ooosnauchne | Cucrema npudopa | Knace Tounoctu | INpeaen ussmepennst | Licha acachus
npubopa Ha cXeMe
2. XapakTtepHcThka xonoctoro xoza asuratens Msp = f (l,,) npu U,,(,_\,_ PesynbTaThl H3MepeHHI

3anucaHbl B Ta0J. 2

Tadonuua Ne2

Is

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

Nep

O6/mMuH

A
J.

PaGoune xapaktepuctuku Mgp = f (P2); Nz = f (P2); M = f (P2) npu Uypu 1

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

U 3anHcaHbl B onbIThl 1, 2, 3, 4 1 5 TaOnuibr Ne3

Tabnuua Ne3
Ne H3mepeno BeiuncneHo
omnbITa U I I L n, F M P, P, n
B A A M | O6mun | H Hw™m Bt Bt %
1 0
2 2
3 4
4 6
5 8
4. Tlo nony4yeHHbIM AAHHBIM C MOMOLIBIO MPHBEAEHHBIX HIKE (GOpMyN BbIYHCIEHDI:
e Bpawarounii MOMEHT Ha Baiy asuratens - Mgy

o

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

[Tone3Hast MOWHOCTb Ha Bajy aBuratens - Pp:

P, = M,y .2 (Br), rae My, - Bpawatoutiii moment asurarens (Hm)
9.55 N2 - yactoTa (ckopocTs) BpaweHns potopa (06/MHH)

Koadduunenr nonesHoro peficteus asuratens -1):

n = P2 .100%
P1

ITo nony4eHHbIM AaHHBIM NOCTPOEHBI XapakTepHCTHKa XonocTtoro xona Ny = f (IB) u padouie

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

Cnenano cpaBHeHHe rpadHKOB MOCTPOEHHBIX XapaKTEPHCTHK CO CTaHAapTHbIMH, Ha OCHOBaHHH
CpaBHEHHs CleNaHbl BbIBOJIbI O KAUECTBE CHATHS MapamMeTpoOB LeMH H NPaBHILHOCTH MPOBEAEHHS
pacueToB.

26



JIABOPATOPHAS PABOTA Ne 10.
HccnenoBanue paboOThl AJIEKTPUIECKOTO TEHEpAaTOpa

ITocTossHHOTO TOKA mapajyiCJIbHOT O B036Y)KIICHI/I$I.

[enb paboThI:

[Tosy4uTh MPAKTUUECKHE HABBIKK YTCHUS U COOPKH AJICKTPUIECKON CXEMBbI AJICKTPUIECKOTO
reHepaTopa MOCTOSIHHOTO TOKa MapajyieIbHOTO BO30YKICHUS

3amyCTUTh 3JEKTPHUCSCKHI TeHEPaTOp MOCTOSIHHOTO TOKA MapalIeIbHOTO BO30YKICHHSI

C MMOMOIIbIO ACHHXPOHHOT'O IBUTATEISI IEPEMEHHOT0 TOKa U TOAKIIOYNTH K HEMY JICKTPUIECKYIO
Harpys3Ky.

CH#ATB XapaKTEPUCTHKY XOJIOCTOr0 TOKA reHepaTopa.

CHATb BHEUIHIOIO U PETYJIUPOBOYHYIO XapaKTEPUCTUKH T€HEpaTopa P pa3IudHbIX BKIIOUEHUAX
Harpy3Ku.

CpaBHUTD TOTy4CHHBIC XapPAKTEPUCTUKU CO CTAHIAPTHBIMHU M CHIEJIaTh BBIBOJ O KA4eCTBE
pOJICIAHHOM PabOTHI.

O6opynoBanue U IpUOOPHI:

e Hcrounuk nutaHus - TpexdaszHas ceTb MEPEMEHHOTO TOKa

e Tpexda3Hblil aACHHXPOHHBIN IBUTATENH C KOPOTKO3aMKHYTBIM POTOPOM

e DIIEKTPUYECKHIl TeHepaToOp MOCTOSTHHOTO TOKA MapajlieIbHOTO BO30YXKACHHUS
e Brixntouarenu:

e TpexmomtocHsli aBTOMaT P - moakimrovaer k Tpexda3HoM ceTH MepeMEeHHOT0 TOKa aCHHXPOHHBIN
JBUTATEJb C KOPOTKO3AMKHYTBIM POTOPOM

e  OJHOMOIIOCHBIN BBIKIIOYATENb Py - MOAKIIIOYAET K IKOPHOM 0OMOTKE IreHepaTopa Harpy3Ky
(JTaMIThl HaKaJTMBAHMS )

e  OJHOMOJIOCHBIN BBIKJIIOYATENb P3 - MOIKIIIOYAET K IKOPHOU 00MOTKE OOMOTKY BO30YKICHUS
IIOJIFOCa

e P, - py4HOI1 KOHTpOJUIEP, TPOU3BOAUT MOITAITHOE MOJKIIFOUEHUE DIIEKTPUUECKON HArpy3KH K
reHepaTopy

e PerynupoBouHbIii peoctat Ry - Hcmonb3yeTcs A peryaupoBaHus BETMUYNHBI TOKA B 0OMOTKE
BO30YXK/ICHHS TeHEepaTopa.
e CoeanHUTENbHBIE TPOBO/JIA.

[Tpubopsr:
o da3oMeTp cosg - OKa3bIBaeT U3MEHEHHE K03 (PUIMeHTa MOIITHOCTH ACUHXPOHHOTO JIBUTATEIIS.
e BoabsT™meTp V - MOKa3bIBAaET BEIMYMHY HAPSKEHNUS, BOZHUKAIOIIErO Ha BBIBOAAX SKOPHOM

00OMOTKHM TeHeparopa
e AmmepMeTp A - MOKa3bIBaeT BEJIMYUHY TOKA, BbIpabaThIBAEMOI0 T€HEPATOPOM
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* Ammepmerp A; - ©3MepsieT TOK 0OMOTKH BO30YXKIEHHUS TeHEpaTopa.

:‘)J'IGKTpI/ILICCKaH CXEMa NOAKIYCHUSA SJICKTPUICCKOro reHeparopa moCTOAHHOTO TOKa
mapajjicJIibHOIoO B036y)KI[eHI/I$I

P1 + + t 23
i L N Vi Pl siiboe
ki a “I 1 —
i i b2
Ry
i
| 3
3 &

ITopsinok BbINosIHEHHs pabOThI:
1. O3HakoMuTCs ¢ 000pyAOBaHHEM U MPUOOPaMu. 3anucaTh TEXHUYECKHE JaHHBIE
ANIEKTPUUYECKUX PUOOPOB B Tabiuiry Nel.

2. CoOpatp cxemy H NOKa3aTh €€ NPenoaaBaTelio.

3. Bukmouarenem Py noaknounts acuuxpoHHblii asuratens K Tpexdastoii ceru. [pu atom Py u P3
BBIKNFOUEHB!. Tak Kak Bal poTopa aCHHXPOHHOIO ABHraTeNsl C TOMOLUBIO My(Tbl COEIHHEH C BaOM
SAKOps TeHepaTopa, TO Mpi BpalleHNH AKOopsl reHepaTopa B HeM Oyaet HasoanTtest 2JIC caMOHMHAYKLMH.

Bonsrmerp V Gyner nokassisats 3HadeHue JJ1C camounaykimu redepatopa Eg.

3nauenne Eg3anucars B Tadbnuuy Ne2, onsir 1.
4. Apromaruueckum Bbikmoudartenem Pz nonkmounte o6motky BosOyskaenns LU L, reﬁepaTopa.
5. CHATb XapaKTepHCTHKY XOJIOCTOro Xo/a reHeparopa. Jlns 3Toro peryanposoubim peoctatom Re

H3MEHATDb TOK BO30yskaenua IB cornacho snauennii tabauust Ne 2 (oneitsl 2,3,4,5). Nokasanus
npuOopoB 3aHecTH B Tadnuuy Ne2.

Haumenosanu |O603nauenune |Cuctema Kiace [Ipenen [lena nenenus

Tabmmia
e mpubopa Ha cXxeme npubdopa TOYHOCTH U3MEPECHHUS

Nel
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Tao6mmma 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 xapaktepuctrka reHeparopa. [lokazanust mpuOOpoB Mpu OTKIFOYEHHOM Harpy3Ke U B
nojoxxenuu 1,2 ,3 kontposuepa P4 .

Pery
JTUPO
BOYH
ast

xapa
KTep
UCTHU
Ka

Tabmuma Ne3
[Toxazanus P2 BbIKITFOUEH P2 BrutoueH
puOOpoB Onvim 1 Onvim 2 Onvim 3 | Onoim 4
Harpyska [Tonoxxenus konTposiepa P4
OTKJIIOYeHa 1 2 3
UHazp (B)

Is(4)

L, (4)

cosp

reHepaTopa Mpu OTKIIOUEHHON Harpy3ke (BbIKiItouaTens Py
BBIKJTIOYCH; TTOJTYYCHHBIE IaHHBIE 3amucanbl B Ta0nuily Ne4 onbIT 1) U BKIIIOUEHHON Harpyske
(BBIKITFOUATEINH Py BKITIOUEH; TIOyYSHHBIC 3HAYCHHSI IIPUOOPOB 3amucanbl B Ta0uiry Ne 4 onwit 2, 3.

4).

Taomuua Ned

TTomoxeHnue
KOHTpOJIepa

Uon Hazp ( B)

Is(4) 1, (4)

Nel Harpyska BbIKJIHOYEHA

No2 nonoxenue 1

Neo3 monoxenue 2

Ne4 ronoxenue 3

3. Ilo mosyyeHHBIM JaHHBIM MTOCTPOEHBI XapaKTEPUCTUKA X0N0CTOT0 X012 Erey =f(I5) ipu Iy = 0 mo

tabnuue 2; BHewmHssA xapakTtepuctuka Uyon= f(I;) 1o Tabmuie Ne3; perynupoBodHast

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

4, CI[CJ'I&TL CpaBHCHHC I‘pa(l)I/IKOB MOCTPOCHHBIX XAPAKTECPUCTUK CO CTAHAAPTHLIMHU. Ha ocHoBanuu

CpaBHCHUA CACIIAH BBIBO/ O IMIPABHUJIBHOCTU CHATHUSA ITAPAMETPOB IICTIN.

[Ipaktrueckas pabora Ne 14
Br16op anexTpoaBuratesst st paboThl AJIEKTPOIPUBOIA.

OO01111e cBEIECHUS

DIEKTPONIPHUBOIOM HA3bIBAETCS DIIEKTPOMEXAHUYECKOE YCTPONCTBO, OCYIIECTBIISIOIIEE
npeoOpa3oBaHue IEKTPUUECKON SHEPIUH B MEXaHHUECKYIO U 00ecTieurBarolee yrnpaBieHne
MEXaHMYECKOH 3Hepruen. DIEeKTPONPUBOJ MPUBOIUT B IBHKEHUE pa3HOOOpa3Hble MAIIMHBI U
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MEXaHHU3MBI: HACOCHI, BEHTHIIATOPHI, KOMIIPECCOPHI, BO3YXOAYBHbBIE YCTAHOBKH, CTAHKH, TOITLEMHBIC
KpaHbl, TPOOHIIKH, 3aBUKKH, JICOCIKHU U T.I.

[IpaBWIIBHBIN BBIOOP AJIEKTPOJBUTATEIS, B TIEPBYIO OUEPE/Ib €TI0 KOHCTPYKTUBHOTO UCIIOJIHEHUS U
HOMHMHAJILHOM MOIIIHOCTH, UMEET OO0JIBIIIOE SKOHOMHYECKOE 3HAYCHHUE, T.K. ONPEACIISICT ero
MepBOHAYANILHBIC 3aTPaThI (KAlUTAIBHBIE BIOKCHHS) U CTOMMOCTD IKCILTYyaTaI[MOHHBIX PACX0J/I0B
AJIEKTPOIPUBO/IA.

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

2. Bp100p HOMUHAIBHOM YAaCTOTHI BpAIICHUS
3. Bb100p KOHCTPYKTUBHOT'O UCIIOTHEHUS
4. OrnpeaeneHre HOMUHAJILHONH MOIITHOCTH M BEIOOP COOTBETCTBYIOIIETO i JIBUTATENIS 110 KATaIoTy

B npon3BOICTBEHHBIX YCIOBUSAX MYHKTHI 1,2,3 dare Bcero yxe 3aganbl. OCHOBHBIMU (haKTOpaMH,
OIpeIeIAIOMMHU BBIOOP ABUrATEs, ABISIOTCS MOLIHOCTb U XapaKTep paOOoTaroIIEero OT 3J1.BUraTels
pabodero MexaHu3Ma.

[TpumeHeHue aBuraTens:
A) HEIO0CTaTOYHON MOUIHOCTH:
¢ CHMXaeT MPOU3BOAUTEIILHOCTh Paboveii MaIInHbI

¢ Hapymaer ee HOpMasbHYIO padboTy

** HpI/IBOI[I/IT K aBapusiaM U BbIXOAY ABUTATCIIAA U3 CTPOS M3-3a IIEPETPeBa €ro IpU NEPErpy3Kke

B) 3aBbIlIeHHON MOIIIHOCTH

K/

¢ IlpuBOAUT K MOBBIIEHUIO IOTEPh ANEKTPOIHEPTUN
s Cuamxenuto KIT/I u koa¢duipienTa MOIHOCTH COS .
% YI0pOo’kaHHIO YCTaHOBJICHHOTO 000PYIOBaHUS

¥ YBEJIMYEHHIO TabapuTOB YCTAaHOBKHU

e

IIpaBUJILHO BBI6paHH]':»II>i JABHUIaTClIb.
Z[OJ'DKCH OBITh 3arpy>KC€H MMOJIHOCTbHIO

>

K/
*
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% Pabotath He nmeperpeBasich

% OO0nagaTh MaKCUMAIbLHBIM MOMEHTOM, JJOCTATOYHBIM IS TIPEO/I0JICHHS BO3ZMOKHBIX
KPaTKOBPEMEHHBIX TIEPETPY30K

¢ lmeTh M30BITOYHBII ITyCKOBOW MOMEHT
% Hmerp 10CcTaTOYHO BBICOKYIO HOMUHAIBHYIO CKOPOCTh

CrnenyeT y4uThIBaTh, UTO MPH 33JaHHON MOLTHOCTH 3J1. IBUraTellsl €ro pa3Mephl, Macca u
CTOMMOCTb CHMYKAIOTCS IIPY MOBBILIEHUY HOMUHAJIBHOH ckopocTu. IToaTomy B nporecce
MIPOEKTUPOBAHMS AJIEKTPOIPUBO/IA CIEAYET OTAaBaTh MPEANOYTEHHE BHICOKOCKOPOCTHBIM JIBUTATEISAM
¢ yactotoi BpameHus Boiie 1000 06/muH. [Ipu 3ToM, ecnu paboune MexaHU3MBbI TPEOYIOT
MOHM>KEHHBIX CKOPOCTEH MPH dKCILTyaTalluy, B IPUBOIe He00X0[uMa MeXaHuvecKasi, TUApaBIndecKast
U T.J. nepenadu. Tak ke ¢ TOUKU 3peHHs HaJe)KHOCTH U SKOHOMUUYHOCTHU B IIEPBYIO OUYEPEND
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paccMaTpruBaCTCA BO3SMOXKXHOCTb IPUMCHCHUA ACUMHXPOHHBIX I[BHFaTeJIeﬁ C KOPOTKO3aMKHYTBIM
POTOpPOM, Kak HauboJjiee MPOCThIX B AKCIUTyaTalllH, UMEIOLUX MEHbIINE rabapuThl, Maccy 1
CTOMMOCTbD, a TaK K€ MOBBIIICHHbIC YHEPTETUYECKHE ITOKA3aTEIU M0 CPABHEHUIO C IPYTUMHU 3JIEKTPO-
JIBUTATEIISIMHU.

VY anekTpoBUTaTeNe pa3anyaroT MOIHOCTH:

1. HomuHaibHYyI0 NPOAOIKUTENBHYIO — YKa3bIBAE€TCS HA IUTKE AJ1.BUraTeNs. Ee ABUrarenb Moxer

pa3BUBATh IPOU3BOJIBHO JIOJITOE BPEMs, HE IIEPErPEBasCh CBEPX HOPMBI, OTPAHUYEHHON
JOMYCTHMOM TeMIIepaTypOid U30JISAIMH 0OMOTOK JABHUraTes. MomHocT PHOM COOTBETCTBYET
paboTe 371.ABUTATENIS TIPU TEMIIEpPAType OKpYkKarolen cpeapl paBHOM 40°.

2.  KpaTkoBpeMEHHYIO EPErpy30UHYI0 — 3Ty MOLUIHOCTb 3JI.JBUTATENIb MOKET Pa3BUBATh IIPU

oTpeieNIeHHOM MpooikuTeabHoCcTH BKItoueHus ([1B) He HarpeBasich cBbIIIE TOMYCTUMBIX AJIs
€ro u30JiALuy Temnepatyp. Ha murke Takux qBurareseil yka3plBaeTcsi KpaTKOBPEMEHHas
MOIIHOCTb U BpPEMsl, B TEUEHUU KOTOPOro OHA JOIMYCTUMA.

Pexumbl pabOTHI JIEKTPUUECKUX JBUTaTENeH

PesxumM paGoTHI 3I1. IBUTATENSI ONPEACIISCTCS XapaKTepOM U3MEHEHUS Harpy3Ku paboyero MexaHn3ma.
XapakTep U3MEHEHUs Harpy3KHu OIpeeNnsieTcs Harpy304Hoil tuarpaMMoit Mexanusma. [lo neit
OTIPEJIENIACTCS 3aBUCUMOCTh U3MEHEHUSI MOMEHTA Harpy3KH MEXaHW3Ma OT BPEMEHH B TCUCHUH
KOTOPOI'O 3TO U3MEHEHHE IPOUCXOIUT. Tak Kak MEXaHU3MbI MOT'YT padoTaTh B pa3IMYHbIX PeKUMaX
( HampuMep BEHTHIISATOP paboTaeT [UIMTENBHOE BPEMs HE MEHSISI CBOCH HArpy3KH; IO bEMHBIH
MEXaHU3M MOXET NOJHUMATh IPy3bl Pa3INYHOIO BECa . OCTAHABIMBAACH IIPU ATOM B ONpEEICHHbIE
MOMEHTBI H T.J.), TO ¥ JIBUTATENIN . OT KOTOPBIX OHH PaboTaloT. Tak ke MOTYT UMETh pa3InyHbIe
Harpy3kH Ha CBOEM Baly.

[Tpu Bcem MHOT000pa3uu paboT BBLACISIOT TPH PEKUMA PAOOTHI 3 3J1. IBUTATEIIS:

1. JlnutenbHbI# ( MPOAOKUTENBbHBIN) — 0003HAYaeTCs Ha mUTKe S 1

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

JIUTENbHBIN PEKUM — IIPH HEM TEMIIEpaTypa 3J1. ABUTraTels JOCTUTaeT YCTAHOBUBILIErOCs 3HAYECHUS,
IIPY KOTOPOM BCs TEII0TA, BBIACIIAONIAACS B JBUTATENE, OTAACTCS B OKPYXKAIOLLYIO Cpeny U
HACTYIAET TEIJIOBOE PABHOBECHE.

B sTOM pexxrmMe paboTaroT HacOChl, BEHTUIISATOPBI, KOMIIPECCOPHI, BO3AYXOAYBKH, OypOBBIE CTAaHKH,
JPOOUIIKH, MEJIbHMIIBI, CETTapaophl.
Pa3nuyaroT AIUTENbHBIN PEXUM C IOCTOSHHOU U NIEPECHHOU Harpy3KaMH.
Harpy3ouHnsle tuarpammel 1S JUIMTEIIBHOTO PEXUMA.

[TocrosiHHas Harpy3ka [TepemenHast Harpy3ka

A A

P P

v
v
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Ha mutke s1.1Burarens, npeiHa3Hau4eHHOT0 JJIs TPOIOJDKUTENLHOTO PeXruMa padoThl, HOMUHAIbHBIN
pexuM 0003HaYaeTCs COKpalieHHbIM ciioBoM " Jlmut. " wim S1.

KpaTkoBpeMeHHBII peKUM — ABUTraTeNlb pab0oTaeT OrpaHMYCHHOE BpeMs tp, B TEYEHUH KOTOPOTO €T0
TeMIIepaTypa He JOCTUTaeT YCTaHOBHUBILErocs 3HaueHus. [lay3bl to B paboTe BEIMKH U 3J1. TBUTATEIb
YCIIEBAET IOJIHOCTHIO OXJIQJNUTHCHL.

B sTOM pexxnme paboTaeT orpaHU4EHHOE YHUCIIO MEXAaHU3MOB, TIOATOMY CEpUITHO OHU HE
BBIITyCKAIOTCA. VX JIeNaroT cnennanbHo sl ONPEJEeNICHHBIX YCTAHOBOK (HAIIpUMeEp — MEXaHHU3M
BBIJIBUKHBIX (hap,

3aJIBHKKH TPYOOIIPOBOJIOB U T.JI.

Harpy3o4dHas auarpamma JJisd KpaTKOBPEMCHHOT'O PEKHUMa

v

tl t0 t2

Ha mutke Takoro si1. ABUrarens ykasblBaeTcsi BpeMsi paboThl TP HOMUHAIBHON MoIHOCTH: 15,
30. 60. 90 MunyT ¥ cumBOI S2.

IToBTOpHO — KPAaKTOBPEMEHHBIN PEKUM — IIPH HEM PETYJIIPHO YEPELYIOTCSI KPATKOBPEMEHHBIE
nepuobl paboTHI tp ¢ KPAaTKOBPEMEHHBIMHU IepHoJamMu nays3 to. [Ipuyem B meproJ Harpy3ku
TeMmIeparypa ABUraTessl He JOCTUraeT yCTaHOBUBILIETOCsS 3HAYEHUs, a B IEpUO/JI May3bl (OTKIFOUEHUS)
OHa HE YCIIEBAET OMYCTUTHCS 10 YPOBHS TEMIIEPATypPhl OKPYKAIOLIEH Cpebl.

B sTOM pexxrmMe paboTaroT 31eKTPONPUBO/IbI TOABEMHBIX KPAHOB, JIEOEI0K, TPECCOB U T.[.

HarpysoydHas aygarpaMma Jisd HIOBTOPHO - KPATKOBPEMCHHOTI'O PEKHUMa

v

t1 2 3 t0 t1 2 t3
— _/
~
tp
— /
'
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to
Bakneiimen xapakTepUCTUKON TOBTOPHO - KPATKOBPEMEHHOT'O PEKUMA SABJISIETCS. OTHOCUTEIIbHAS
MIPOJIOJKUTENBHOCTD BKitoueHus 11B%

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

tp — Bpemst paboThI

t0 — IPOJOIKUTETHLHOCTD MaYy3bl

{1 — IPOAOJDKUTCIIBHOCTD TUKIA

[TpogomKUTENEHOCTD MOBTOPHO - KPATKOBPEMEHHOT'O PEXXUMa HE JI0JKHA MpUBbIIATh 10 MUHYT.
B npoTtruBHOM citydae pekuM paboThl CYUTACTCS JUTUTEIBHBIM. DJI. IBUTATEIN 3TOTO PEKUMA
CHEIHaIbHO BBIITYCKAIOTCS MPOMBIIUIEHHOCThIO. Ha muTke nBuratens B rpade “pexxum paboThI
VkaszbiBaercs [1B% u cumBon S3.

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

I1B = 100% cooTBeTCTBYET NO0JKUTEIbHOMY pekuMy. Yem Boite [1B%, Tem MeHblIe 1ay3bl B
pabore.

JI1st Kaxa0ro U3 ATUX PEKUMOB YCJIOBUS HArpeBa M OXJIKJICHUS 3J1.IBUTATENIeH Pa3INvHBbI.

HaneB SJICKTPUYCCKUX MAllNH

Bo Bpemsi pa0oThI B 9I1. ABUraTeNie BOSHUKAIOT IOTEpH dHEpruu. KoTopele npeBpammaroTcs B TEIUIOTY

Y HarpeBaroT OOMOTKHU M Jpyrue yactu aApuratesns. Haubonee uyBCTBUTENbHA K HATPEBY M30JIALIMS
00MOTOK. CpOK CITyKOBI H30JIALIUHU MPAKTHUECKU ONPEACIISET CPOK CIIY>KOBI DJ1. IBUTATEIISL.
KpaTkoBpeMEHHBIE U HE MAKCUMAJIbHO BBICOKHE IIEPETPEBBI HE IIPUBOAT K BBIXOY U3 CTPOS
DNEeKTPUUECKON MalllMHbl, HO 3HAUUTEIBHO COKpALIAOT 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 OOJIXKHA UMETh TaAKOC 3HAUYCHHUC, 9TOOEI €ro HU30JI10us HE
neperpeBajiachb Ipu Han0o0JIee THKEIBIX YCIOBUAX pa6OTI>I IpuBoOJaa.

[To HarpeBoCTOMKOCTH M30JISIIIMOHHBIE MaTepraibl oapas3aesnstorcs Ha kiaacesl o 'OCT 8865 — 95.

On YCTAaHABJIMBACT MAKCUMAJILHBIC JOITYCTUMBIC TEMIICPATYPLI HArpEBa IS KAXKIO0T0 Kiacca
H30JIAILNH.

Kitace HarpeBo- | Jlonycrumas

CTOMKOCTH TEMIIEpaTypa
X/6 TkaHb, Oymara, ek, TPOIMUTAHHBIC KUIKUM
A 105 U30JILMOHHBIM MaTEPUAIOM
E 120 CHHTETHYECKHE OPraHN4eCKHE IIJIEHKU U JIp.
Martepuansl u3 acbecra, CTEKJIOBOJIOKHA, CIIOJIbI, COJIEpIKalIlIe
B 130 CBSI3YIOIIME BEIIECTBA
CTeKII0BOJIOKHO, CITI0/Ia, acOECT B COUETaHUH C
F 155 MPONUTHIBAKOIUMH

N CBASYIOINMMU CUHTCTHUCCKMMHU MaTCpruaiaMin

CTeKI0BOJIOKHO, CII0a, aCOECT B COYETAHUH C
H 180 MIPOIUTHIBAKOIIUMU
KPEMHUNOPraHUYECKUMHU COCTaBAMU

Crrona, kepamuaeckue Marepuansl. CTeKI0, KBapil.
C >180 ITpriMeHsieMble C HEOPraHUYECKMMH CBSI3YIOIMMHU COCTaBaMU
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| | 1M Ge3 cBA3YIOMMX COCTABOB |

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

Jiig yuera pa3HOOOpa3HbIX YCIOBHM pabOThl AJI.JBUTATENS U IPABUIBHOTO ONPEAEIECHUS ero
MOIITHOCTU CTPOAT HArPY30UYHBIC AHUArPpaMMbl, B KOTOPLIX OIPCACIACTCA 3aBUCUMOCTD:
» Bpamatomiero MmomeHnTa ot BpemeHn Msp = f (t)

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

» DJCKTPHUYECKOro TOKa OT BpeMeHu 1= f (t)

Ha npaxTrke 00bI9HO MOJB3YIOTCSA AHArpaMMOii MOMEHTOB.
PACYETHO — TPAOUYECKAS PABOTA

«Pacder MOIIHOCTH U BBIOOp ABUTATEIA AJIs pad04ero MeXaHu3ma, paboTaroUero ¢ IepeMEeHHON
Harpy3Kom»

PACYET JJIA JIBUT'ATEJIA [IPONAOJDKUTEJ/IBHOI'O PE?KHUMA
1. Omnpenenenne HOMUHAIBHONW MOIIHOCTH ITPOU3BOJUTCS 110 METOY SKBUBAJIECHTHOTO MOMEHTA:

M3:\/ Mlil_‘FMZth_‘l‘...-i—Mﬂztn (HM) 1
L+t + ...+t

rae t; - BpeMs pabOThI IPU MOCTOSHHOM MOMEHTE Harpy3ku M;
to - BpeMst pabOThI IPH MOCTOSTHHOM MOMEHTE Harpy3ku M, u T.n.

I[To ycnoButo 3a1auu CTpOUTCS HArpy304yHas iuarpaMma u 1o ¢opmyse 1 npousBoaurcs pacuet M,

M3

M1

M4

M2
| I 3

i L

[
»

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

P,= MQ'_n (KBT) 2
9550

I7Ie N — 9acToTa BpamieHus padboyeil MmammHbl, 00/MUH
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3. Tlo karanory BeIOMpaeTcs ABUraTesb C HOMUHAIBHOW MOITHOCTBIO

PHOM > Pa u Nyoy ~ N 3

4. BolOpaHHBIH 1BUTATENb BEIOMPAETCS MPOBEPSIETCS HA MEPETPY30YHYI0 CIOCOOHOCTH H IO
IIyCKOBOMY MOMEHTY:

a) Ilpu npoBepke Ha MEPErPy304YHYIO0 CIIOCOOHOCTH JIOJDKHO BBIMOJIHSATHCS YCIOBHUE:
4

Mermax < 0,85 MKp

My, - KpuTHYECKHH (MAaKCHMMaJIbHBI) MOMEHT JIBUTAaTEIS
0,85 — ko3P PULKMEHT, yIUTHIBAIOIINH BO3MOXKHOE CHU)KEHUE HAIPSKEHUS

MKp = km MHOM 5

( B KaTanore cepuiHO BBITYCKAEMbIX MPOMBIIUIEHHOCTBIO IBUTaTeNeH
YaIre BCEro JaeTcs Kak Knm=Mg )
M HOM

kn - meperpy3ouHas cnocoOOHOCTh WJIM KPaTHOCTh MAKCUMAJIBHOIO 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 YCIOBHE :

Mnycx >M CT IyCK 7

e Mcrnyex - MyCKOBOHM CTATUYECKUI MOMEHT I10 Harpy304HOM Juarpamme ( camblii EpBBIT
o cuery - M; )
Miycx - TyCKOBOM MOMEHT JIBUTaTENs

Mnycx = kn Miou 8

rae k, - KpaTHOCTb IyCKOBOrOo MOMEHTa ( OepeTcs U3 KaTanora, 4auie BCEro JaeTcs Kak Mupyex
MHOM

5. Ecnm nBuratenp He YIOBIETBOPSIET YCIOBUSAM IyCKa WU MEPErpy3KHU, TO CIEyeT BHIOpATh

JBUTATENH OJMKaNIIIeH O0IBIIeH MOITHOCTH | JIJIsl TOBTOPUTH Pacyer.

I[TPUMEP 1
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Pacuera MOIIHOCTHU U BBIGOpa ABUTATCIIA JJIA TPOAOJLKUTCIIBHOT'O PCIKUMaA paGOTBI.

OnpenenuTs MOIIHOCTH U BEIOPATH MO KAaTaIOTy aCHHXPOHHBIN JIBUTATENh C KOPOTKO3aMKHYTHIM
POTOPOM ISl IPUBOJIA IIPOU3BOJCTBEHHOTO MeXxaHu3Ma. [1o JaHHBIM MOCTPOUTH HATPY30YHYIO
nuarpammy. Yactora Bpamenus n = 1450 06/mMuH.

M1 =120 Hm M2= 60 Hm M3 =80 Hm M4= 170 Hm
t;=60c t, =120 ¢ t3 =120 ¢ t4=120c¢

Pemenue:
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 Mo =V M/’t; + Mb’t) + ... + M;’t, =
7t1 +to+ ...+t

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

3. Haxogum

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

4. BeiOupaem mo xatanory asurarenb cepuu 4A . [Ipu BeiOOpe oOpaTuTh BHUMaHUE HAa YaCTOTY
BPAIICHUS 1. ABUTATEIS Nyoy 1. OHA JOIKHA TPUOITU3UTENEHO COBMAAATH C YaCTOTON BpalleHuUs
paboyuero MEXaHU3Ma Nyuoy pas. vex . BCIH  Nyoy iz HAMHOTO MPEBBIIAET Nyoy pas. wex 5

TO B IPUBOJIE HEOOXOIUMO YCTaHABIIUBATH PEIYKTOP.
TexHUUecKue JaHHBIC 3J1. IBUTATEI
Tun 4A160M4VY3; 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 ABUTATENb 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 JABUTATENS 110 GopMyIie

M=k Mo = 2,3 - 120.6 = 277,4 (Hwm)

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

Bri6upaem no Harpy3o4Hoi [uarpaMme MakCUMaJIbHBIN CTATUYECKUN MOMEHT
Mt max = 170 (Hwm)

Ycnosue o popmyse 4 | BBIIOIHSETCS

170 <235,8 (HM) — o neperpy304HoOi CriOCOOHOCTH BBIOPAHHBIH 3J1. JBUTATEINb MOIXOIUT JJIS
JTAHHOM pabOTHI

6. IIpoBepsieM BEIOpaHHBIN ABUTATENb 110 ITyCKOBOMY MOMEHTY

Mnycx = ko Myow = 1,4~ 120,6 = 168, 8 (HM)

ITyckoBOM CTaTUYECKNI MOMEHT ONPEEISEM 110 IOCTPOCHHON JuarpaMme
M ¢t nyex =M1 =120 (Hm)

ITo ycnoBusiMm popmyiibl 7
Mnycx > M CT MyCK

168.8 > 120 ycnoBue BBINOIHAETCS — BBIOPAHHBIN ABUraTelb MPU €T0 YCTAHOBKE C IaHHBIM
MIPOU3BOJICTBEHHBIM MEXaHU3MOM 3aIlyCTHTCS.

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

1. Onpenenenne Mo u Pa npoussoaures o popmynaM | (1 | 2

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

2. Omnpenenenue HakTUUECKON BETMYMHBI IPOAOKUTEILHOCTH BKIFOUSHHUS 3J1. IBUTATEIs:
[IBp% =tp - 100% = tp - 100% 9
tp+1t0 tig

T.K. [IBd wame Bcero ornuuaercs ot [1B crangaptHoii, To P2 nepecunThiBatoT Ha Oimxkailinyro

CTaHJAPTHYIO MPOJIOJKUTENBHOCTD BKIIOUEHUS IO opMyIie

P3 cr = P>\ [IBd
[Bcrang | 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 10 Gopmyie 3

3. BrIOpaHHbII ABUraTENb MPOBEPSIOT HA MEPErPY30UHYIO CIIOCOOHOCTD U IO ITYCKOBOMY MOMEHTY

TaK K€ KaK U IPH JUTUTEIHLHOM PEXKUME.
Ecmu TIB > 60% , To ABUTaTENbh BHIOUPAIOT KaK JUIS JUTUTEIILHOTO PEKUMa
Ecau I1B < 10% , xak 17151 KpaTKOBPEMEHHOTO PeXUMa.

[NTPUMEP 2
Pacuera Mo1mHOCTH M BbIOOpA ABUrATENs U1 IOBTOPHO - KPATKOBPEMEHHOIO PEXMMA PAOOTHI

OHpeI[eJ'II/ITB MOIIIHOCTHb U BBI6paTB I10 KaTajiory aCHHXpOHHBIﬁ JABUTATCJIb C KOPOTKO3aMKHYTBIM
POTOPOM 1JIsl TIPUBOJIA IPOU3BOICTBEHHOIO MEXaHH3Ma, PabOTaIOIIEero B IOBTOPHO —
KpaTKOBPECMCHHOM PCIKHNMCE, KOTOpLIﬁ 3a1aH Hany30qHOﬁ I[PIarpaMMOﬁ. Ilo JaHHBIM ITIOCTPOUTH
Harpy304YHyI0 IuarpaMmy. /[Burarens J0JDKEH pa3BUBaTh 4acTOTy 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 Bpemsi:

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

=V 100*- 10 + 70> 30 + 60*-20+40°10 = 63,2(Hm)
60 + 120 +120 + 120

2. Haxogum MOITHOCTh, COOTBETCTBYIONIYIO Mb» 3a pabodee Bpemsi:

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

3. OrtHocuTeIbHas MpOAOJDKUTCIIbHOCTL BKIIFOUCHUS ABUTATCIIA:

[IB%=tp-100% =tp - 100% = t1+tr+ts+ts = 10+304+20+10 - 100% = 54%
tp+t0 tig t+o+t+H+ts +tg 104304+304+20+10+430




4. TlepecunThiBacM 3KBUBAJICHTHYIO MOIITHOCTh Ha Omkainryto cranaaptayio [1Bg = 60%:

P,= P,V [IBy =4,63 V54 =4.4 (xBr)
T1B., 60

5. Tlo manHbIM KaTayora Beioupaem 3. aeurarenb Ha [IB =60% ¢ Pyoy > P, U nyoy =n

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

b) onpenensiem kpuTH4ecKuii ( MAaKCUMAaJIbHBINA ) MOMEHT JBUTATEIS IO hopMyIie

Mip =Kk Muon = 2 68,7=137,4 (Hwm)

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

Br16upaem no Harpy3ouHoO# [uarpaMme MaKCUMallbHbIN CTATUYECKUI MOMEHT

Mer max = 100 (Hm)

Ycnosue no popmyie 4 | BBIIONHAETCS

100 <117 (Hm) — o meperpy304Hoi cltoCOOHOCTH BHIOPAHHBIN 3J1. IBUTATEh MOJAXOAMT IS JAHHOU
paboThI

7. TlpoBepsieM BbIOpaHHBIM JBUTaTENb IO yCKOBOMY MOMEHTY

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

IlyckoBoO# cTaTH4ECKN MOMEHT ONPEEAEM IO IOCTPOCHHON JuarpaMme
M criyex =M1 =100 (Hm)

ITo ycnoBusiM popmyiisl 7
MHyCK > M CT IyCK

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

JIABOPATOPHAA PABOTA Ne 13
JIMCTaHIMOHHOE yNPaBJICHUE AaCHHXPOHHOT'O JIBUTATENS PU MOMOIIM MArHUTHOTO
ITyCKaTeJIs
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[ens paboThr:

[TorydnTh TPAKTUYECKUE HABBIKK YTCHUS U COOPKH SJEKTPHUECKON CXEMBI MOAKITIOYCHUS
MarHMTHOI'O IIyCKaTeNs ISl AUCTAaHLIMOHHOTO YIIPaBJIEHUS aCUHXPOHHBIM 3JIEKTPUUYECKUM
JIBUTATEJIEM.

3anmyCcTUTh 3JIEKTPUUECKUNA JBUTATENb C IOMOIIBI0O MArHUTHOTO IIyCKaTEIs.

[IpoBectu peBepcupoBaHUe ABUTATENS C TOMOIIBI0 MATHUTHOTO MMyCKaTesl.

HcnpiTaTh aCHHXPOHHBIN IBUTATENb IPU paboTe OT ABYX (pa3 HCTOUHMKA HAIPSKEHHUSI, TIPH
OJIHOBPEMEHHOM Ha)KaTHUH KHOTOK IyckaTens «Bnepen» u «Hazamy»

TeopeTtnueckue CBEICHUS:

CMoOTpeTh METOIUYEeCKOe Tocoore "DNeKTPUIECKU IPUBO"

O6opynoBanue U IPUOOPHI:

HcTouHrK nepeMeHHOro Tpex(a3Horo Toxka

Tpexa3ublii aCHHXPOHHBII BUTATENb

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

- Bonbr™erp U - u3Mepsiet HampsbkeHHe Ha BXoze cxembl, ooo3Hadaercs U (B);

DneKkTpudecKkas cxema MmoJKII0YeHUs K Tpex(a3Hoil ceTH nepeMeHHOro TOKa aCHHXPOHHOTO
JIBUraTeNs IPYU IOMOLIM MATHUTHOIO ITYCKATEIs

I Lens ynpasenexusn

KH\\\_\VJ\ \

e[ 3| [ ]

C,9C
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ITopsinok BeInoIHEHHsI paboThI:
1. O3nakomutcs ¢ 0bopy/IoBaHHCM W TTpHOOpaMHU. 3amncaTh TCXHHUCCKHE TAHHBIC HJICKTPHUCCKUX
npubopoB B Tabanuy Nol.

Tabnuua Nel

HaumeHoBanue Ob6o3nauchue | Cuctema npubopa | Kinace Tounoctu | [Ipeaen namepeHus

npubopa

Ha CXEMe

LcHa nencHus

2. Cobpartb cxeMy U IoKa3aTh ee MpernoaaBaTeio.
3. 3aMkHyTh pyOHIBHHK P,

Tabnuua Ne2
nyuskt | MaHunynasmus Pe3ynbraT MaHUNYISIIMH OrtBeT
Haxxate KHOMKY ((Bnepeﬂ» Bpaienue Bana asuratens no 4acoBoii cTpenke
4 Bpauenue Bana nsuratens npoTHR HaCOBOMN CTPENKH
Ocranoska Bana ABHIATCHA
Haxatb kHonky «Crtom» Bpauienue Bana aBuratess no 4yacoBoii cTpeske
5 Bpauienue Bana nBuratens NpOTHB YacOBON CTPENKH
OcraHoska Bajia ABHIaTciis
Haxathp kHonky «lHa3an» Bpauuenue Basna asurareisi o 4acoBoii CTpeke
6 Bpauenne Bana nBuratens NpOTHR YACOBOI CTPENKH
OcraHoBKa BaJla ABHIATCIA
7 Hpu pabotraloieM apuraresie DNCKTPOABHIATEIb OCTAHOBHTLCS
Pa3OMKHYTB BBIKJIIOUATENb P> DnekTpoasurarent OyaeT MpoaoKaTh paboTaTh
8 Hasxxarb kHonky «Cron» DNEKTPOABMIATEN D OCTAHOBHTHCS
OnexTpoasnraTens OyneT npoaomkaTh paboTaTh
| [pu Pa3oOMKHYTOM OnekTpoaBurarenb 3apadotaeT
9 BbIKJIIOYarese Py Haxarb Ha 5 ~
nek BUraTenh He 3apadoTaeT
kiouky «Buepea» nim «Hazan» e e’
10 OnHOBpPEMEHHO HAXKATh KHOMKHK | DEKTpoBHraTent sapabotaet

«Bnepea» u «Hazan»

DICKTPOABHIATEIIL HE 3apaboTacT

OTBeTHTH HA BOINPOCHI:
1. Kak Ha3blBaloTcs AeficTBHS, IPOBOAMMBIE C MIEKTPOABUIATENIEM B IIyHKTaX 4 u 6.
2. BmyHkrax 7 1 9 B 91€KTpHUECKOI cXeMe BKIIOUeHHS aCHHXPOHHOTO JIBHTATENsA Pa30MKHYT
OJIHOTIONIOCHEIH BBIKIIOUaTeNh Py  Kakyro pasuuity B paboTe 3NCKTPOABHTATCIS BBI 3aMCTHIIH?
[Mouemy 310 MponcxoauT?
3. OObsacHUTEe NPHYMLY TOIO OTBETa, YTO Bbl 3alucaiy B rynkre 10.
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JIABOPATOPHAA PABOTA Nel4
HccnegoBanue noaynpoBOAHUKOBOTO U0

Lenb paboOThI: 03HAKOMUTHCS ¢ PA0OTOM, OCHOBHBIMH XapaKTEPUCTHKAMU U
IIPUMEHEHHUEM IOJIYIIPOBOIHUKOBBIX JHOJOB - BBIIPSIMUTEIBHOIO JUO/A,

muona llloTTku, crabuauTpoHa.

[Topsimok BeIoHEHHs pabOTHI:

1. M3yuntp TeopeTndecKkue OCHOBBI 10 MaTepuajaM JIEKIUH WM TEePeYHI0 PEKOMEHIOBAHHOMN
[IPENOIABATEIIEM JIUTEPATYPHI.

2. Yoenutbcs, 9TO OOUIMI BBIKIFOYATENF MOIYJICH CTeH/1a HaXOsITCst B mostoxkeHnn «BBIKIDy.

3. Ilo yka3aHWIO OperoxaBaTessi, BHIOPATh MOMYJIM CTEHIA JUIS BBIMOIHEHHS TEKYIIEro 3a/IaHMs.
IToaroToBUTHE COEAMHUTENBHBIE IPOBOAA (IIEPEMBIUKH ), BXOASAIIME B KOMIUIEKT IOCTaBKH CTEH/A.

6. CoeHUTh MOAYIH CTEHJA COIJIACHO TMPHHIMIINAIBHON OJIEKTPHUUCCKOM CXeMe WM CXeMe
COETUHEHUH.

/. TIpoBecTH 3KCIIEPUMEHT.

8. BBIKIIIOYHTH TUTAHUE CTECH/IA.

9. CocTaBuTh OTYET 110 Ta00paTOPHOiA padore.

[Mopsiok poBeneHus dkcrepuMenTa: VccienoBanue
BBITIPSIMHTEIILHOTO JTHOJIA
1. CoOparb cxemy mJis UCCIENOBAHMS BBIIPAMUTENBHOTO nuofa VD1 Ha MOCTOSIHHOM TOKe

(puc.1).
PV1

1 []r

O «—>» O+
>

Puc. 1 HccnenoBanue MOJIYIIPOBOAHHUKOBBIX THUOOOB.

Jl1s u3MepeHust aHOTHOTO TOKa MCIOJIb30BaTh ammnepMeTp Ooka «3MeputenbHbie IpuoOpH»,
JUI U3MEpPEHUs] aHOJHOTO HANpsHKEHUS - BOJbTMETpP. B kauecTBe MCTOYHMKA MUTAaHUS NPUMEHUTH
perynupyeMbiii uctoyHuk nutaHus «-12B...0...12B» Onoka «Mctounuk nurtanus». [IpencraButh
cxeMmy JJisl MpoBepKU Hpenojasarento. B kauectse R1 ucnonszoBats conporusienue 100 Om 6iioka

«Jlnopl, pe3aucTopsl, KOHACHCATOPHI».
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2. BxuouuTh AnekTponuTaHue Mmoayied creHna. CHATh  BOJIBTAMIIEPHYIO  XapaKTEPHUCTUKY
BBIIPSIMUTETHHOTO roaa VD1 Ha MOCTOSSHHOM TOKE CHadaja AJis MPSMOH, a 3aTeM Jisi 0OpaTHOM

BeTBU. JlJ1s CHATHS OOpaTHOM BETBU U3MEHUTH MOJIIPHOCTH (-12B....0).

Perynupyst BXxoJiHOe HampsiKeHHe ¢ nomolbio notreHuuomerpa «El1» B npenenax 0...12B, uszmepars
tok (P1) m nampspkenue (P2) na nmuone. PesynpraTtel m3mepenuid 3anectd B Tabm. 3.1.1 m 3.1.2.

BBIKITIOUMTB 3JIEKTpONMTAHUE MOAYJIEW CTeHJa. YCTaHoBUTH mnorteHuuomerp «El» B HyneBoe

[IOJIOKEHUE.
Tabmauma 1
lp, MA
Tabua 2
Uobp, B
'o0p' MA

HUccneoosanue ouooa LLlommxu.

Cobpatp cxemy mist uccienoBanus nuona Llortku (STPS1045 na Gnoke «HenuHeHbIE 2IIeMEHTHI»)
HA TOCTOSSHHOM TOKe. BbimonHuth myHKTel 1 u 2 ans guona lortku. CpaBHUTH BOJbTaMIIEpHBIC
XapaKTePUCTHKU OOBIYHOTO BBHIIPSIMUTEIBHOTO Muoa U quona [oTTku.

Hccneoosanue cmabunumpona

ColOpath cxemy JUisl MCCIIEIOBaHUSI CTAOMJIMTPOHA HAa TOCTOSHHOM TOKE (QHAJIOTHYHO CXEMe IO
puc.l). Bommomuutes myHKT .2 ans crabunutpoHa. [locTpouTs Tpaduk 3aBHCHUMOCTH BBIXOIJHOTO
Hanpsokenus U, OT Toka I.,. Pe3ynbrarel 3aHectu B Tab1I. 3.

Ta0muma 3

Uem (B)
I (B)

[To mosydeHHO! BONBTAMIIEPHONW XapaKTEPHCTUKE OMPEACNUTh HampshkeHue crabummsanmuu u 1lcr
BeIMYUHY U PepeHITnaIbHOTO COTPOTUBICHUS.

JIABOPATOPHAX PABOTA Nel5

HccnenoBanue OUIOISIPHOTO TPAH3UCTOPA

HCJ'IL pa6OTBIZ O3HAKOMHUTHCA C pa60T0171, OCHOBHBIMU XapaKTCPUCTHKAMHU u

MIPUMEHEHUEM OHUIIOJISIPHOTO TPAH3UCTOPA.
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[Topsimok BeIMOTHEHUST PaOOTHI:

N3yuuth TEOPETUUECKHUE OCHOBBI o Marepuaiam JIEKITAM WA MEePEUHIO
PEKOMEHIOBaHHOM MPenoiaBaTesieM JUTEPATYPHI.

VO0enauThCs, 4TO BBIKIIOYATEIb CTEHIa HaXo4aTcs B mojioxkeHun «BBIKJIy»

[To yka3zanutio npemnojgaBaTesisi, BBIOpaTh MOAYJIU JUIsl BBITIOJHEHUS TEKyIero 3agaHus. [1oAroToBuTh
COEIMHUTEIIbHBIE TPOBO/IA (IIEPEMBIYKH ), BXOSIIME B KOMIUIEKT OCTABKU CTEH/IA.

CoenuHuTh MOAYJM COIIACHO MPUHIUITUATBHOMN 3JIEKTPUUECKON CXEME MIIH CXEME COCTMHEHUH.
[TpoBecTu 3KCIIepUMEHT.

BEIKITIOYNTE CTEH,

CocTaBuTh OTYET 10 J1JAOOPAaTOPHOI padoTe.

HOpSII[OK IMPOBCACHUA SKCIICPUMCHTA:

1. UccnenoBanue xapakTepUCTUK OUIOISPHOTO TPAH3UCTOPA.

1.1 CobpaTh cxemy JUIst CHATHS XapaKTEPUCTHK OUTOJsipHOTO TpaH3ucTopa (puc.1). Mexay rae3namu
X2 n XII Bxmounts MuumMamnepmerp PA3 Onoka «/3mepurenbHble NPUOOPBI», MEXKIY
rHeznaMu X1 u X4 - muwummamnepmerp PA1. Coenunnte nepemsiukoit THe3ga X3 u X7. Mexny
rHe3maMu X2, X5 um X4, XI16 BriawouyuTh u3MepuTenabHbie NpuOopel PV1, PV2 06noka

«M3meputenbHble PHOOPB» B PEXKHME H3MEPEHUS TOCTOSHHOTO HampspkeHus. [loaxkimounTtsb

ucrounuk « = U, ycranoBus TymOiep SA2 B HIKHEE [OJIOKEHHE.
1.2 CHATH CTaTHYECKYIO XapaKTEPUCTUKY TpsiMoii mepenauu no Toky Iy~ f ( 15 ) npu 3nauenun Ug,

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

Mexay raeznamMu X1 u X3. Braouuth anexkTponuTaHue Moaynen creHaa. V3MeHsist monoxeHue
noreHomerpa RP1, Tem cambiM u3MeHsst TOk 6a3bl, CHUMATh MOKa3aHUsS MHJUIMAMIIEPMETPOB

PA1 u PA3. Pe3ynbraThl u3Mepenuii 3anucarb B Ta0n. 1. IIpu CHATHM XapaKTEepUCTUKH CIETUThH

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

Tab6muna 1

U.=6B
15mA
I, mA
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1.3. CHATb XapaKTepUCTUKy HpsMoii mepemaun no Toky Iy ~ f (I; ) npu nanmuum marpysku Rg.
V6pars mepeMbldKy Mexay raesgamu X1, X3 (BkaouumTh B cxemy pesuctop R»). Bxmouunts
sJeKTponMTanre Mozayied crenga. C momMoipro nepexmoudarens «Kp» ycTaHOBUTH 3a1aHHOE
3HaueHue pesucropa R,. C nmomomipto noreHpomMerpa RP1 ycranoBUTh TOK 6asbl, paBHBINA HYIIIO, a C

HOMOILLIO ToTeHnuoMerpa RP2 ycraHoBuTh 3amaHHOe 3HaueHue FEy. B jnanpHedmeM pyuky

perynupoBkn RP2 He Tporath. B BOmM3m o0nacTh HACBIIIEHHS TOYKM CHUMATh dallle.
DKCcliepUMEHTANIbHBIE PE3YJIbTAThI 3aMCATh B Ta0JI. 2. BBIKIIIOUUTH 3JIEKTPONIUTAHUE MOYJIEH CTEH a.

HOCTpOI/ITB OKCIICPUMCHTAJIBHBIC XapaKTCPHUCTUKU.

x ®K RG c

o——

o—H4(a)"
\_/

U;“I ..

Usbix

Puc. 1 UccnenoBanre OUTIONSIPHOTO TPAH3UCTOPA

Tabmwuma 3.2.2

UK3 =

I, mA

I, mA

1.4 Tlo moctpoeHHoi B 1. 1.3 XapaKTepUCTUKE ONPEIAEIUTh 00JACTH aKTUBHOTO YCHJICHHS, OTCEUKH U
Hacwimenus. Onpenenuts MakcuMaibHbii Toxk Iy ~ f (U, ), npu kotopom eme obecreunBaercs
JINHETHOE YCUJICHUE.

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

3TOTO JOIMOJIHUTENIBHO YCTAHOBUTH MEPEMBIUKY MeX Ay THe3gamu X1 nX3.

Bxmrounts nuranue. M3Mensist Tok 6a3bl OT HYJISI CHATh CEMEUCTBO BBIXOIHBIX XapaKTEPUCTHUK
Y 3apPHUCOBATH HA OJHOM PUCYHKE BBIXOIHBIE XapPAaKTEPUCTHKH IS TPEX 3HAaueHUi Toka 6asbl: I; = 0,
155705 I max s 163715 max. st aToro ¢ moMopto noreHimomerpa RPV1 ycranaBnuBath Tok 0a3bl

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

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

KOJUIEKTOPA IIPU HECKOJILKUX 3HaueHusx Hanpsokenus U, (nokazanus mysnstumerpa P2). Pesybrarsl

u3MepeHuil 3anectu B Tabin.3. [IpousBecTn aHanOrMYHbIE MU3MEPEHHUS MPHU JBYX IPYTUX 3HAYCHHSIX

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

BrikmrounTh nuTaHKEe MOAYJIEN CTEH/A.

Tabmuma 3.2.3

Isi= 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 ABYXITOIYIIEPUOJIHOIO BBITPSIMHUTENSA

L[CJ'IB pa6OTBIZ O3HAKOMMUTBCA C IIPUHIHIIOM pa6OTBI u OCHOBHBIMHA
CBOMCTBaMH O,Z[HO(ba3HOl"O JABYXIIOJIYIECPUOJHOT'O BBIIIPAMUTEIIA.

[Topsiok BeIONHEHHS pabOTHI:

1. Usyuuts riaBy «Onucanue 000pya0BaHU.

2. M3yuuTh TEOPETHUECKHUE OCHOBBI [10 MaTepuaiaM JEKIUI WM IEPEYHI0 PEKOMEHOBAHHON
IpernoaaBaTesieM JINTEPATYPHI.

3. Y0eauThes, 4TO BRIKJIIOYATEb CTEHIa HaX0auTCs B noytoxkeHnn «BBIKJIy

4. TIlo yka3zaHuro npenojaBaressi, BBIOpaTh MOJIYJIH Ui BBIITOJIHEHHS TEKYLIETO 3alaHusl.
[ToaroToBUTH COEMHUTEIBHBIE TPOBO/IA (TIEPEMBIUKH ), BXOJIAIINE B KOMIIJIEKT TOCTABKH.

5. CoennHUTh MOJyJIU COIVIACHO NPUHIUIHNAIBHOMN 3JIEKTPUUECKON CXEME WM CXEME COCIUHEHUM.

6. IlpoBecTH 3KCIEpUMEHT.
7. BBIKIIFOYUTH CTEHI.
8. CocraBuTb OTYET M0 JIabOpaTOpHOU 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—"

~220B

o

Puc.1 HccnenoBanue O)IHO(I)B.?»HOFO BBITIPAMUTEIIA U CTIIAKUBAOIINUX (pHJ'H:»TpOB

[Ipumeuanue. B kauectBe ncrouHuka curHana (Beixon Bropuunoit ooOmMoTku Tp.l) ncnosnbp3oBath
71106011 1 3 Tpex BbixonoB A,B mu C tpexdasznoro renepatopa S0

1. JIng mpoBeieHus ONbITa XOJIOCTOrO X0a UCKIIOUUTh Harpy3Ky U3 CXeMbI (OTCOETMHHUTH OJI0K
«HenuneltHble U peakTUBHBIE 3JIEMEHThI» U «ConpoTuBIIeHUs J00aBOUHbIe»). [IprucoeIMHUTH K
ucciexyeMomy 01oky «Jlnomasl, Pesuctopsl, konnencarops» amnepmetp PA1 Gioka
«M3meputenbHble TPUOOPHI» I U3MEPEHHUSI BHIITPSIMIIEHHOTO TOKA Harpy3ku. Bxirounts
AJIEKTPONUTAHUE CTEH 1A, IOJATOTOBUTH K paboTe ociuiorpad 1 HaOmoaeHus popm
HaIpPsOKCHUN.
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2. Ilpu paboTe BRIMPSAMHUTEIS B PEKUME XOJIOCTOTO X042 U3MEPUTH BOJIBTMETpoM PV
JENCTBYIOIEE 3HAYEHHUE BBIIPSAMIIIEMOr0 IEPEMEHHOTO HanpsukeHust Us. Pe3ynpraT usmepenus
3anmmcath B Tabi. 1.ITonkmounts BMecTo BosbT™MeTpa (PV1) ocummnorpad. [lomyuuTs Ha SkpaHe
YCTOMYMBOE N300paKEHHE U OMPEACIIUTH 110 OCIMUIOTPAMME aMILTUTYIHOE 3HAYCHHE
BBIIPAMIIiEMOr0 HalpsbkeHUst Usy,,- 3apucoBaTh B MacIiTade OCHUIIOIPaMMYy BBIIPSIMIIIEMOTO
HaIpsKEHUSL.

3. Msmeputp BosbTMETpoM PV2 BenuuuHy BBIIPSAMIIEHHOTO MOCTOSIHHOIO HamnpsbkeHus U, B
pEeXHUME XO0JI0CTOr0 X0/1a BhlnpsaMures. Pesynabtat 3anectu B Tabi. 1

Tab6muia 1

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

[MoaxmrounTs ocumiorpad K OJHOMY W3 JHUOMOB, MOJYYUTh YCTOWYHBOE M300pakeHUE, U3MEPHUTH
BEJIMUYMHY MaKCUMalbHOIO oOpaTHoro HampsbkeHuss Ha auone Upbp. Mako 3apucoBaTh B TOM e
MaciTade OCHIUIOrpaMMy HallpsDKEHHs Ha IHOJIE.

HccnenoBanue paboThI BEIIPSAMUTENS 0€3 CrilaXKUBaIOUINX (HIIBTPOB.

JlJis 9TOr0 MOIKIIIOYUTH PE3UCTOpbl Osioka (Moapl, pe3ucTOphl, KOHAECHCATOPBI» B CXEMY
(puc.1) 1 yCTaHOBUTH B COOTBETCTBUU C BAPUAHTOM BEJIMUMUHY €T0 COMPOTHBICHUS (Tabm..2).

[ToaxiounTh BBIBOJBI OCIULIOrpada MmapaielbHO Harpys3ke, 3apHcoBaTh B MPEXKHEM
MaciiTade OCHWIIOrPaMMYy BBIIPSIMIEHHOTO HaIpsDKeHHUs Ha Harpyske Uy Ipu  OTCYTCTBUU
CTIaXUBAIOMMX (GHITPOB. ONpenesuTs MO OCHWIIOTpaMME BOMHYIO aMIUIUTYRY ITyJIbCAIHiA
BeIpsimiieHHOTO HanpsokeHus AU. [1pu HeoOXOAMMOCTH YBETUYHUTh YyBCTBUTEIBHOCTD YCHUITHTEIS
ocumwuiorpada, yCTaHOBUB y HETO 3aKpBHITBIA BXOJ. M3MepuTh ¢ moOMOImbBI BojdbTMeTpa PV1
MOCTOSIHHYIO COCTaBJISIFOIIYIO HaIlpsDKeHHMsT Ha Harpyske U, PesynbTaThl M3MepeHUI 3aHECTH B
tab:1.3. 1o pe3ynapTaTaMm u3MepeHuit onpeaenuts koddduiment nynscauuit g = AU/2* Ud .

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

R3, Om
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