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PACCMOTPEHO:

[{ukmoBOM METOAUYECKOM

KOMHCCHUEH OOIIETEXHUYECKUX U IEKTPOTEXHUUECKUX JTUCIUILIUH
IIpoToxon Ne 9

«25» masg 2023 .

IIpencenarens [IMK: Uruarenko XK.C.

PazpaboTumk:

J.b. ITonos npenogasarens @PI'BOY BO Upl'VIIC CKTuC

Metoanueckue yka3zaHHs [0 BBIIOJIHEHHUIO JJAOOPATOPHBIX PAOOT COCTABIIEHBI B COOTBETCTBHHM C
paboueit mporpaMmMoil yueOHOM TUCIUIUTMHEI, pa3paboTaHHOM Ha ocHOBe DenepanbHOTo
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa MO CIEHUATbHOCTH CPEAHETO MPO(PECCHOHAIBHOTO
obpazoBanus 23.02.04 TexHuveckas HKCIUTyaTalys MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENbHBIX,

JOPOXKHBIX MaIlIMH U 000pyJ0BaHUS (110 OTPACIIAM).



MeTtoauueckre yKa3aHus K BBIITOJHEHUIO J1a00paTOPHBIX paboT

e Kaxnplif CTyIeHT BBINOIHSET PabOThI IO CHEUAIbHOMY I'paduKy.

¢ K BrinmosnHeHuto paboThl HEOOXOJUMO MOATOTOBUTHCS 10 HaYasla 3aHATUS B 1a00paTOpUU.

e [loMuMO TaHHOTO METOIUYECKOTO MOCOOUS PEKOMEHIYETCsl UCIIOB30BaTh AOMOIHUTEIBHYIO
JTUTEPATypy U KOHCHEKT JICKIIHHA.

e [Ipu noaroroBke HEOOXOAMMO IPOAYMBIBATH OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI.

e K BBIIOTHEHUIO pa6OTI)I JOITYCKAIOTCA TOJIBKO MOATOTOBJICHHBIC CTYACHTHI.

[TpaBuna opopmMieHus oT4ETa O JIAOOPATOPHOU padboTe

JlaboparopHast paboTa mpeacTaBisieT co00i HEOOIBIIOE, HO BIIOJIHE 3aKOHYCHHOE YIeOHOE
uccinenoanue. OT4er o 1adopaTopHON pabOTE ABIAETCS JOKYMEHTOM, OTPAXKAIOLIUM PE3YIbTaThl
BBINOJIHEHHOT'O MCCIICIOBAHUS C MAKCUMAJIBHOM MOJTHOTOW U 0OBEKTUBHOCTBIO.

K odopmiieHHIO TEXHUYECKOH TOKYMEHTAIIUU MPEABABIISIOTCS €AMHbIC TpeOoBaHus. B onpenencHHOI

Mepe 3TUM TpeOOBaHMSIM JOJDKEH YAOBJIETBOPATH M OTUET O TabopaTOpHOI padoTe.

TpeboBanust k 0POPMIICHHIO OTUETA

OTuer n0KEH OBITH BHIMOJIHEH HAa Oymare ctanaapTHoOro pasmepa (popmat A4) ¢ noisiMu 1o o6eum
CTOpOHaM TeKCTa. Marepuai oTueTa JOKEH HMETh YETKYI0 PYOPUKAITUIO, KOKIBIN pa3aen
HE00X0AMMO CHAOIUTh 3arOJIOBKOM.

ITpumepHBIii cocTaB oTdeTa 1o 1abopaTopHOi paboTe:

11e7b PaboTHI;

MOPSAJIOK BBINOJIHEHUS J1a00paToOpHOil paboThI;

MPUHITUITHATBHBIE SJIEKTPUIECKUE CXEMBI U (MJIN) CXEMBI COCTUHEHH;

. nepevyeHb U3MEPUTENBHBIX TPHOOPOB U AIEKTPOOOOPYAOBAHUS C YKa3aHUEM MAaCIIOPTHBIX
JTaHHBIX;

TaOJUIIBI SKCTIEPUMEHTATFHBIX MCCIIEOBAaHUI 1 BHITTOJHEHHBIX BBIUYMCIICHUI,

IrarpaMMBbl ¥ TpaduKH XapaKTePUCTUK (DYHKIIMOHATBFHBIX 3aBHCUMOCTEH;

BBIBOAbI UJIN 3aKJIIFOYCHUEC O HpOI{CJ’I&HHOﬁ pa60Te.



ITPABUJIA TEXHUKHN BE3OITACHOCTH
ITPU BBITIOJIHEHMUM JIABOPATOPHBIX PABOT

Jlo nauana pa6ot xaxabiii ctynent JJOJDKEH BHUMAaTenbHO 03HAKOMUTBCS C HACTOSAIIUMU
MIpaBWJIaMHU U PACIUCAThCs B )KypHaJe yueTa HHCTPYKTaXKa [0 TEXHUKE O€30MaCHOCTH.

Crynent OBA3AH BrIMONHATE cheayronMe npaBuia;

1. [Tepen BkItOUeHHEM J1IAOOPATOPHOTO KOMILIEKca B ceTh 220 B ybenurecs, uTo

TyMOJIep BKIIIOUCHHUS HaxoauTcst B osoxkeHnu «BBIKJL».

2. [Tpu cOopke 1enu UCIoIb3yHTe MPOBOA C UCTIPABHOM M30JIAIIUCH.

[Toaxmrouas mpuOOpPHI, MPOBEPSITE COOII0IEHNE HOPM Harpy3ku (padodee

HaIpsDKEHNE KOHJEHCATOPa, MAKCUMAJIbHBIA TOK JUISl KATYIIEK HHAYKTHBHOCTH H T.IL.).

3. COO0pKy AIIEKTPHUYECKON IIeTIH BEAUTE 10 KOHTYypaM, Ha4WHasi C OCHOBHOTO, COAEPIKAIIIETO

HCTOYHHUK IIMTaHUA

4. BxJrouaiiTe HCTOYHUKY MATAHUS TOJIBKO MOCIIE IIPOBEPKHU IIETIN TIPETIOIaBaTeNIeM.
5. [Tpu npoBeeHNM THOOBIX U3MEHEHUH B CXEME OTKIIIOYAlTe NICTOUHUK MTUTAHUS.
6. OTKIII0YMTE MUTAHUE 110 3aBEPILECHUIO U3MEPEHUIL.

3AIIPEHIAETCA

1. KacaTbcs TOKOBeAyIIMX yacTel cXeMbl METANIMYECKUMU NPEIMETaMH,

paboTaTh MOKPBIMU PYKaMH.

2. be3 paspernienus npenogasaresns BKIOYATh J1a00paTOPHbIE CTEH/IbI B CETh
220B v nonaBaTh HAIPSDKEHUE HA CXEMY.

3. [TepememiaTs 1a00paTOPHBIE CTEH/IBI C OJJHOTO CTOJIA HAa IPYTOM WK
BCKPBIBaTh HX.

4. Kyputs B 1aboparopuu, HaXOAUTHCS B BEpXHEN 0J1eK 1€ WM FOJIOBHBIX YOOpax.

ITo BceM BO3HHKAIOIINM BOIIpOCaM CTyACHTaM CJICAYCT O6paIJ_IaTBCH K OpCrogaBaTCito Ujin

nabopaHTy. 3a mopuy 000py10BaHUS CTYACHTHI HECYT MaT€PHAIbHYIO OTBETCTBEHHOCTb.



COJIEPKAHUE

Jlabopatopnoe 3anstue Nel MccienoBanue 1iernei mocTOSHHOTO TOKA CO CMEIIaHHBIM COSIMHEHHEM
PE3UCTOPOB
JIaGoparopuoe 3ausiTre Ne2 VccnenoBanue MOTepH HAMPSDKEHUS B JIMHUAU SJICKTpoTepeiad

JIaboparopHoe 3aHsTHEe Ne3 Hepa3BeTBieHHbIE LIENb IEPEMEHHOIO TOKA C aKTUBHBIM
COIIPOTHBIIEHUEM U KaTYIIKONH UHYKTUBHOCTH.

JIaGoparopuoe 3ansiTie Ne 4 Pa3BeTBICHHBIC IIETIb IEPEMEHHOTO TOKA C PEaTbHOM KaTyIIKOM
HHAYKTHUBHOCTHU U KOHJACHCATOPOM.

JIaboparoproe 3aHsTHE NeS5 BbiGOp prOOpOB, UCTIONB3YEMBIX [l ONPEIEIEHUS TapaMeTPOB
JIEKTPUUYECKON 1enn

JlabopaTopHoe 3ansatue Ne6 VM3amepeHue s3HEpruu B SJIEKTPUUCCKUX TIETISX.

Jlaboparoproe 3ansitre Ne 7 M3MepeHHne COMPOTHBIICHUN U30JISAIAN JJICKTPUICCKUX Kabeme
JIaboparoproe 3ansTHe Ne 8 MccnenoBanue paboTsl oHO(Ma3HOro TpaHchopmaropa
JIaGoparoproe 3ansTHE Ne 9 KoMneHcalusi peak THBHON MOIIIHOCTH B IPOMBIIIIJIEHHOM ITPOM3BO/ICTBE
JIaGoparopuoe 3ansitie Ne 10 Mcnpitanue Tpexgpa3zHOro aCHHXPOHHOTO JIBUTATEIS C
KOPOTKO3aMKHYTBIM POTOPOM

JIaboparoproe 3ansTHE Ne 11 VcnbITaHue 371€KTPUYECKOr0 JBUTaTElIsl HOCTOSHHOTO TOKa
HapajieIbHOr0 BO30YKICHHS.

JlaGoparoproe 3anstue Ne 12 MccnenoBanue paboThl 3JIEKTPUYECKOTO FreHEPATOpa MOCTOSTHHOTO
TOKa NapajuieIbHOTO BO30YKICHHUS.

JIa6oparoproe 3ansTHE Ne 13 JIucTaHIIMOHHOE yNpaBIeHUE aCHHXPOHHOTO AIBUraTesl P MOMOIIN
MarHUTHOTO ITyCKaTes

JlabopaTopHoe 3ansatue Ne 14 MccienoBanue moaynpoBOAHUKOBOTO TUOIA

JlabopaTtopuoe 3ansatue Ne 15 MccnenoBanue OUMONISIPHOTO TPAH3UCTOPA

JIaboparoproe 3ansTHE Ne 16 VccnenoBanue oJHO()a3HOTO IBYXIOIYIEPHUOTHOTO BEITPSIMHUTEINS



JJABOPATOPHA PABOTA Ne 1

I/ICCHGI[OBaHI/Ie ueneﬁ MOCTOAHHOI'O TOKA CO CMCIIAHHBIM COCTMHCHUEM PE3UCTOPOB.

Lenp paboTsr:

1. TlpuoOpecTu mpakTUYECKHE HABBIKA YTEHUS U COOPKH AJIEKTPHUECKOM CXEMBI ITOIKIIOUYCHHUS
CMEIIIaHHOTO COSAMHECHUS PE3UCTOPOB M MPUOOPOB, UCTIOIB3YEMBIX ISl KOHTPOJIS TapaMeTPOB
AJIEKTPUYECKON TETIH, K JEKTPUIECKON CETH MOCTOSTHHOTO TOKA.

2. HpOI/I3B€CTI/I HU3MCHCHUA B CXEMC ITYTCM BKIIIOUCHUSA U OTKIIIOYCHHA OTACIIbHBIM 3JICMCHTOB LCIINU U
BETBEH CXEMBI C IOMOIIBIO BBIKJIFOYATEIICH.

3. TlpocneauTs 1Mo MOKa3aHUSAM MPUOOPOB U3MEHEHHUS, TPOU3BOIUMBIC B CXEME.

TeopeTnyeckue CBEICHUS:
[IpocMmoTpeTs MeToAMUECKOE TTocoOue "DIEKTPUUECKHUE LT MMOCTOSHHOTO ToKa"

O6opynoBanue U IpUOOPHI:

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

2. biok pe3sucTopoB KOJIUYECTBOM 9 IIT.

3. CoeauHuTeNbHBIEC IPOBOJIA

4. Tlpubopsr:
—  Munmnunamnepmerp mA; (mA)— u3MepsieT cuily TOKa B HEpa3BETBJICHHOM YacTH LieNu
—  Mummamnepmerp mA; (mA)— u3MepseT CUly TOKa B IEpBOM BETBU pPa3BETBICHUS PE3UCTOPOB
—  Mwuwnuamnepmerp mAs (mA)— u3MepsieT CUly TOKa BO BTOPOM BETBU Pa3BETBICHUS

pE3UCTOPOB

— Boabrmerp U (B)- u3Mepsier BXOAHOE HANPSHKEHUE JIEKTPOCXEMBI
— Bonbr™erp Uj- u3MepsieT nageHus HanpsHKEHUs Ha y4acTKax ey
— PyOunpnuku Py, P, P3. P4 - mpou3BoasT BKIIOUEHHE U IEPEKIIFOUEHUE B CXEME

DJeKTpUUECcKas CXeMa BKIIFOUEHHUS PE3UCTOPOB
[Topsox BeINONMHEHUS PaOOTHI:
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1. 3
amucaTh TEXHUYECKHE JaHHBIC DJICKTPUISCKUX PpUOOpoB B Tabauiry Nel.

Tabmmma Nel



Haunmenosan | O6o3nauenue | Cucrema Kiacc IIpenen Ilena
ue npubopa | Ha cxeme npubopa TOYHOCTH U3MEpEHUS JIEJIEHUS
2. 3anucaTh noka3aHus NpuOOpoB B Tabmuiy Ne2.
Tabmuia Ne2
W3meputh PyOunbpauKH
gfn Uy | I | 2 | B | U | U | Us | Upy | Usy lT- e
B mA mA mA B B B B B
1 P, 1, P31, P41
2 Py, P37, P4 1
3 Pal, P3|, Ps?
4 Py, P37, Ps |
3. BbruucnuTe napamerTpsl Lenu, UCIob3yst 3akoH OMa, 3aKOHBI TOCIIEA0BATEILHOTO U
napajyieIbHOTO COSTUHEHUs. Brrancnenns 3anectn Tadmuiry Ne3.
Tab6muma Ne3
Brprunciurs
e R, Ras R Roc 1 P
kOM kOm kOM kOMm mA Bt
1
2
3
4
4. Jlnsg Kaxaoro ciaydas NepeKITIOYeHNUs IIeTH ¢ TIOMOIIBIO BBIKITIOUATeNeH, 3apHCcoBaTh

QJICKTPHUYICCKUC CXCMbI pa60Ta101111/1x Ha JaHHBIM MOMEHT PE3UCTOPOB LCIIH.

ens paboTsr:

JIABOPATOPHASA PABOTA Ne 2

I/ICCJ'IGI[OBaHI/Ie MOTCPU HANIPSAIKCHUA B JIMHUHA JJICKTpOoHICpeaay.

1. TIpuobpecTu mpakTUYeCKHE HABBIKA YTEHUS U COOPKH JIEKTPHUECKON CXEMBbI OJKIIOUEHUS
aneKTpudeckoi Harpysku k JIOIIL.

2.

HccnegoBaTh 3aBUCUMOCTD MIOTCPU HAIIPAKCHHUA B JIBII ot TOKa, HOTpGGJISICMOFO

3JIEKTPOHATPY3KOM, U pa3IMYHBIX MaTEPUAIOB, UCIIOIb3YEMBIX ISl U3TOTOBIEHUS TpoBoaA0B JIDII.

3.

Ob6opynoBaHue U MPUOOPHI:
1.  HcTouHMK nUTaHUS — SJIEKTPUYECKAsI CETh IEPEMEHHOTI0 TOKa Ha HanpsbkeHne 220B.
2. Maker n1uHMHM 371€KTponepenayd AIMHoi 50 M

N3meputs norepu HanpspkeHus B JIDILL




kW

bnok Jamn HakanuBaHUs
CoenvHUTENBHBIE TPOBOA

[TpuGopsr:

AwmmepmeTtp A (A)— u3MepsieT CHITy TOKa B DJICKTPUUECKOU 1IN Harpy3Ku
Bonsr™merp U; (B)- u3mepsier BXo1HOE HaIIPSHKEHUE IIEKTPUUYECKON JTUHUU
Boasr™merp U, (B)- u3mepsieT BRIXOAHOE HAMPSHKEHUE AICKTPUIESCKON JIMHUM, UAYIEH Ha

HarpysKy
DJIeKTpUUYECcKasi cCXeMa MOIKIIOUCHHUS SJIEKTPUUECKON HArpy3KH
K uann JIDII
P m
"
80— | ™ A > &
\_/
U= 2208 (UD (UD (g) ® (8)
| J1211
»— & L g
[Topsnok BeIMOTHEHUS PaOOTHI:
1. 3amucaTh TEXHUYECKHE JaHHBIE DIEKTPUUECKUX MPUOOpoB B TabauIry Nel.
Tabnuma Nel
Haunmenosa | O6o3nauenne | Cucrema Kiacc IIpenen Llena
HUE Ha CXEME nmpudopa TOYHOCTH HU3MEPCHHUS JeJIEHNS
npubopa
2. CoOpatb cxemy U MOKa3aTh €€ MPernoaBaTelto.
3. B kaxmom 010ke mpojenaTh TP OMBITA C PA3IUYHBIM KOJIMUYECTBOM JIaMIT HArPY3KH.
[Tonyuyennbie pe3yabTaThl 3anKMcaTh B Ta0IHUILy No2.
Tab6muma No2.
No N3mepeno
/1 1 U, U, L [Ipumeuanue
A B B M
MEJIHBIE POBOAA  Pyer—0,017 (Om - MMZ/M)
1 50 2 JIaMIIBI
2 50 4 naMnel
3 50 6 Jamn
YKEJIE3HBIE TIPOBOJA  Preneso—0,13 (OM - MMZ/M)
1 50 2 naMInebl
2 50 4 maMIbl
3 50 6 Jamn




4. BpruucnuTh mapaMmeTpsl 1ienu. Berancnenus 3anecT B Tadbmuiry Ne3.

Tabmmma Ne3.
Breraucneno
RHazpy3Ku Rnposoboe P 1 P 2 n AU S
Om Om Bm Bm Y% B mm’
MeOHble NP0B00A  Pe0u=0,017 (Om 'MMZ/M)

1

2

3

Jicenie3Hble NPOB00A  Pycereso=0,13 (Om ‘MMZ/M)

1

2

3
Hcnonb3oBath (HOpMYIIbI 17151 BEIYUCICHUN:

U
RHaep = 72 COINPOTHBIICHUE HATPY3KU Pl =1-U 1 MOIIHOCTE B Havaje
JINHUHU
AU =U 1 U o mnotepu HanpspkeHus B JIDI P2 =1-U 5 MOIIIHOCTb B KOHIIE
JINHUU
AU P
Rnp = T conpotusiieHue Juauu JI9I1 n=-2=-100% KIIJ| unun
1
2L

S=p- R ceuenue mposoaos JIDII

JIABOPATOPHAS PABOTA Ne 3
HepasBeTBieHHas 1enp NEPEMEHHOTO TOKA C AKTUBHBIM COIIPOTUBIIEHUEM U KaTYIIKON
MHYKTUBHOCTH.

Lenb paboThI:

4. TlpuobpecTH MpaKTUYECKHE HABBIKU YTEHUS U COOPKH JIEKTPHUECKON CXeMBbI MOIKIIIOYEHUS
MOCJIEZI0BATEIBHOIO COEIMHEHUS PeabHON KAaTyIIKH MHIYKTUBHOCTH, peocTara U Npubopos,
HCIOJIb3YEMBIX JJIs1 KOHTPOJIA [TapaMeTPOB JIEKTPUUECKOH 1IeTH, K AIEKTPUUECKON CEeTH
MEPEMEHHOT0 TOKA.

5. H3MeHeHWeM aKTHBHOTO CONPOTHBIICHHS PEOCTaTa M N3MEHEHHEM UHIYKTHBHOCTH KaTYIITKA
MIPOBEPUTH JIeHCTBHE 3aKkoHa OMa Il Hepa3BETBICHHBIX 1IeTel TEPEMEHHOr0 TOKa.

6. IlomyuuTh MpaKTHYECKHE HABBIKHM MMOCTPOSHHS BEKTOPHBIX IUArpamMM JJisl TIOCIeJ0BATEIIbHOTO
COEMHEHUS DJIEMEHTOB LIEMH.

Ob6opynoBaHue u MPUOOPHI:

VcTouHMK MUTaHus — JIEKTpUYECKas CETh IEPEMEHHOI0 TOKa Ha HanpsikeHue 150B.

Katymika HHIYKTHBHOCTH C MarHUTOIIPOBOJIOM

Peocrar

CoeauHuTEIBHBIE TPOBO/IA

A S I AR

[Tpubopsl: -AMnepmeTp A (A)— U3MepseT CUily TOKa B IeNH




l.

Boasr™merp U (B)- u3mepsieT BX0JHOE HANPSIKEHUE IIEKTPOCKXEMBI
Bonsr™merp Ua (B)- uamepsier nageHue HallpsbDKEHNs HA peocTare

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

:‘)J'IGKTpI/ILIGCKaH CX€Ma BKIIFOYCHHA ITOCIIEA0BATCIIPHOI'O COCAMHCHU S peaﬂbHOfI KaTylIKu

HMHAYKTHBHOCTHU U pCOoCTaTa
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— [Mopsok
BBITIOJTHEHUS paOOTHI:
3anucarh TEXHUYECKUE TaHHBIE AIEKTPUUYECKUX MPUOOPOB B TabmuiryNel
Tabmuma Nel
HaumenoBan | O6o3nauenue | Cucrema Kiace [Ipenen [ena
ue mpubopa | Ha cxeme npudopa TOYHOCTHU U3MEPECHUS JICTICHUS

2. CoOpatb cxeMy U IoKa3aTh MPENoiaBaTeiio.
3.

3a cueT U3MEHEHHUS TOI0KCHHUS ABWIXKXKaA peocTaTa USMCHUTH €0 COIMPOTHUBIICHUC OT HYJIA 10

MakKCuMyma. HpI/I KaXXJ10M U3MCHCHUU COIIPOTUBJICHUA CHATH ITIOKA3aHUA HpI/I60pOB " 3aHCCTHU UX

MoKa3aHus B Ta0HILy Ne2.
[Tpu MakcUMalbHOM 3HAYEHUHU COTIPOTUBIICHUS PEOCTaTa U3MEHUTh WHAYKTUBHOCTh KaTYyIIKU
MyTeM U3MEHEHHUS ee TIOJI0KEHUS Ha cepIeUHUKE MarHUTONpoBoaa. [1pu kakqoM n3MeHeHuu
CHSITh TIOKa3aHMs MPUOOPOB U 3aHECTHU MX MoKa3aHus B TaOIuIry Ne2.

Tabmauma No2
N3MEPEHO
Ne U Ua Uk 1 P IMPUMEYAHUE
B B B Bm

Rpeocrara = 0

RPEOCTA 74 - CPCAHCC 3HAUCHUC

RpeocTaT4 - MAaKCUMAIIBHOE 3HAUCHUE

1 momoxxenme KaTyIIK1 UHAYKTUBHOCTH

DN B W =

2 MOJI0KCHHUE KaTyIIK1 UHAYKTUBHOCTH

10



5. Ilo pe3ynbpTaram U3MepEeHU, MONb3YACh IPUBEAEHHBIMU HUXKE (POpMyTIaMH, TPOU3BECTH
BbIUUCIICHUS. Pe3ynbTaTsl BRIYMCICHUN 3anmucaTh B Ta0nuiy Ne3.

TaGmuma Ne3.
BBIYUCIIUTH
R
No eoac R, X, cos ¢ | cosPk U, U,
Z Zk | Rosy P Kkamy | kamy kamy | kamy | Q S
mam
4 WKW | WKU WKW | WKU
Om Om Om Om Om Om - - B B BAp | BA

N K| W N ==

U
Z = T nonnoe conponmuenenue yenu (Om)

R, =— akxmuenoe conpomusnenue peocmama (Om)

IS}
P

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

Uk
Z, =— noamnoe conpomunenue xamyuiku unoykmusnocmu (Om)
I
P o
R, = e obuee akmusnoe conpomusnenue yenu (Om)

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

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

aKkmueHoe nadenue HanpsdiceHus Ha kamyuke (B)

a Kamywku

P
cosQ = U1 K03huyuenm mowHocmu yenu

R

a kam

cosQ, = KO uyuenm mowHocmu aKmUeHOU 4acmu Kamywky uHOYKmueHoCmu

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

S=U-1 noanas mownocms yenu (BA)

JIABOPATOPHAA PABOTA Ne 4

Pa3BeTBieHHEBIC LICIh NEpEMCHHOT'O TOKa C peaﬂBHOﬁ KaTymKOﬁ HHAYKTUBHOCTU U
KOHACHCATOPOM. Pe3onanc ToxoB.

ens paboThr:
1. TIpuobpecTy mpakTUYECKUE HABBIKH YTCHHS U COOPKHU DIIEKTPUUIECKON CXEMBI TTOIKIIIOUSHUS

MapajuIeIbHOTO COEAMHEHUSI PEalIbHOM KaTYIIKK MHAYKTUBHOCTH, KOHIEHCAaTOpa U MpHUOOpOB,
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HCIOJIb3YEMBIX JI1 KOHTPOJIA TapaMETPOB JIEKTPUUECKOM LIETIH, K AIEKTPUUECKON CETH
MIEPEMEHHOT'0 TOKA.

V3MeHeHneM eMKOCTH KOHAEHCATOpa JOOUTHCS Pe30HAHCA TOKOB B IMApaJUICIbHBIX LEISIX CXEMBI.
[TomyuynTh nIpakTHYECKHE HABBIKA OCTPOCHUS BEKTOPHBIX JUArpaMM s apajuleIbHOro
COEJAMHEHUS 2JIEMEHTOB LIEIIH.

O6opynoBanue U MPUOOPHI:

M NS

HcTOYyHUK NUTaHUS — DJIEKTPUYECKasi CETh IEPEMEHHOI0 TOKa Ha Hanpskenue 150B.
Katymika HHIYKTHBHOCTH C MarHUTOIIPOBOAOM

Konpaencaropnas 6arapes

CoenuHuTEIbHBIE IPOBOJA

[TpuGopsr: -Amniepmerp A (A)— U3MepseT CUILY TOKAa B HEPa3BETBICHHON YacTH LIENH

— Awmnepmerp Ar (A)— u3MepsieT Culy TOKa B LIENIU peaJibHOM KaTylIIKHU UHIYKTUBHOCTU
— Awmmepmetp Ac (A)— u3MepseT CUily TOKa B [T KOHIEHCATOPHOM Oartapen

— Boabst™erp U (B)- usmepsieT BXo1HOE HaNPSXKEHUE 3IEKTPOCXEMBbI

— ®azomerp ¢ — U3MepseT YroJi caBura (pa3 Mex1y TOKOM U HarpspKeHUEM

3JIGKTpI/I‘~I€CKa$I CXEMa BKIIOUCHUA MapalJICJIbHOIO0 COCAMHCHUA peaﬂbHOﬁ KaTylIKW HHAYKTHUBHOCTHU U

KOHIACHCATOpa

*
P
~ ) ;]-\
— kA/ * \(f_’/

.. QOEQ
R

* —

U
U=1508B CLD a —
[ _ K 7‘— Xc
Wk =1200
X Lk
— ‘
[Topsimok BeImoOTHEHUST PaOOTHI:
1. TexHu4eckue JaHHBIEC FIEKTPUUECKUX TPUOOPOB
Tab6muma Nel
Haunmenosan | O0Oo3nauenue | Cucrema Kiacc [Ipenen Ilena
ue npubopa Ha cXeMe npubopa TOYHOCTH U3MEPEHUS JIeICHUS

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

YcraHoBiieHa eMKOCTh OaTtapen KoHaeHcaTopoB Cr,=32 Mk®d. MI3MeHeHneM HHIYKTUBHOCTH
KaTyIIKK YCTaHOBJIEH cIBUT (a3 Ha pazomerpe ¢ = 0 — 310 ciyuait pezonanca moxkos. Ilokazanus
puOOPOB 3aHECeHbI B TaOMUILy No2.

YcranosneHa eMkocTh Oatapen koHieHcaTopoB C3;=58 Mk®d, nokazaHus NpuOOPOB 3aHECEHHI B
Ta0uIry Ne2.

Tabmuria Ne2

12



Ne W3MEPEHO

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

7. Tlo pe3ynpTaTam U3MEPEHUH, MOJIB3YSICh IPUBEIACHHBIMU HIDKE (DOPMYIIaMU, TPOU3BEICHBI

BBIYHMCIICHHS. Pe3ynbTaThl BEIYMCIICHHH 3ancanbl B Tabauiry Ne3.

TaOmmia Ne3.
Ne BBIYMCIIEHO
cos Pk Rk XL Zx Xc 1, It I,
- Om Om Om Om A A A
1
2
3
U
Z = noanoe conpomugnerue kamyuxu (Om)

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

a

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

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

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

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

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

JIABOPATOPHAS PABOTA Ne 5

Br160p npubopoB, HCIIONIB3YEMBIX 7S ONIPEAETICHUS apaMeTPOB IEKTPUUECKON e

Hens paboTel: OnpenenuTs U BIOpaTh HEOOXOIUMBIX /1711 U3MEPEHUSI SJIEKTPUUECKUX TapaMETPOB B

LTI U3MCPUTCIIBHBIX HpI/I60pOB. PaccuurtaTh Kj1acc TOYHOCTH an6opa, a6CO.HIOTHy10 u

OTHOCHUTEJIbHYIO MOTPEITHOCTH HM3MEpeHus. BKIIIOUNTh U3MepuTeabHble IPUOOPHI B 3JIEKTPUUYECKYIO

OCIIb.

I[J'I}I HU3MCPCHUA BJICKTPUUCCKUX ITapaMETPOB B LCTIN HCO6XO,Z[I/IMO BKIIFOYUTH UBMCPUTCIILHBIC

pUOOPBI.

st m3MepeHus ToKka B KaKO#- JIM0O yIacTKe JIEKTPUUECKOM IIeNH aMIIepMETp Hall0
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BKJIIOYHTD TaK , YTOOBI U3MEPSIEMbI TOK MPOXOui uepe3 Hero. Crie1oBaTeNbHO , aMIIEPMET]P
BKJIIOYAETCSI MOC1€008aMeIbHO C TEM COIPOTUBICHUEM ,TOK B KOTOPOM HEOOXOAUMO U3MEPHUTH

Ry
[ ]

BOHBTMeTp BKIIFOYAKOT hnapaiiejipHo TOMY COIIPOTHUBICHUIO, HAIIPAKCHHUEC HAa KOTOPOM
HeO6XOI[I/IMO HU3MEPUTH

R
[

Jlisi w3MepeHusT MOIIHOCTH B IEMSIX IOCTOSHHOTO TOKa
UCIOJIB3YIOT ~ BaTTMETP  JJCKTPOJMHAMHYECKOH  CHCTEMBI.
Henonewxkuyo  (ammepmMeTpoByr0)  OOMOTKY  BaTTMeETpa
BKJTIOYAOT B 1eTIb MOCJICI0BATEIBHO, IOJIBIKHYTO
(BOIBTMETPOBYIO) —TapAJIIETBHO MOTPEOUTEIO.

B cooTBercTBMM ¢ 3TUM Ha JIMIEBYIO T[aHEJIb BaTTMETpa
BBIBEJICHBI YETHIPE 3a)KMMa, JIBa M3 KOTOPHIX 0003HAYAIOT
cUMBOJIOM —* I (TOKOBBIE 32)KUMBI), & JBA IPYTUX— CHUMBOJIOM —
*U (3akUMBI HanpspKeHus ). JIBa 3akMMa TOMEUEHBI 3BE3I0UKaMU
* Ha3BIBAIOT T'€HEPATOPHBIMHU.

CxeMa BKITIOUCHUS BaTTMCTpa

PaCCMOTpI/IM pCHICHUC TUIIOBOTO IIpUMEPA

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

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

JUia u3MepeHus HamnpsHKEHUS Ha 3aJaHHOM PE3MCTOpe, TOKa B 3aJaHHOM DPE3UCTOpe U oOuIeit
MOIITHOCTH BCEW LeMM HEOOXOJMMO B AJIEKTPUUYECKYIO CXEMY BKJIIOUUTH BOJBTMETpP, aMIEpMETp U
BarTMeTp. HauepTuth »syeKTpuyeckyro Lenb ¢ u3MeputenbHbiMM mnpubopamu. I[logoGpare mo
TabauIaM BOJIBTMETP U aMIIEPMETp Ul M3MEPEHUs 3aJaHHBIX MapaMeTpoB IIeNH, 00eCIIeUUBAOIIYIO
HAaUMEHBIIYIO IOTPEIIHOCTH U MOJCUYUTATh 3TY MOTPEIIHOCTE!

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

Ne | Knacc Bepxnuti No Knacc Bepxnuti No Knacc Bepxnuti
mounoc | npeoen mounocmu | npeoein mounocm | npeoei
mu y % usmepetus, y % uzmepernus 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 eepxnuii npeoen uzmepeHus 60,16mmempoes
Ne | Knacc Bepxnutul No Knacce Bepxnuii Ne Knacce Bepxnuu
mouHoc — ppeoen mounocmu | npeoein mounocm [ppeoen
muy%  uzmepenus B Y % usmepenus B uy% usmepenus, B
1 1,5 0,5 8 1,5 10 15 1,5 50
2 2,5 1,5 9 2,5 250 16 2,5 70
3 2,5 1,0 10 4,0 300 17 4,0 75
4 2,5 2,0 11 2,5 10 18 1,5 100
5 4,0 2,0 12 1,5 15 19 1,5 300
6 2,5 3,0 13 2,5 30 20 2,5 500
7 4,0 5,0 4,0 30

Tak kak He0OXOAMMO U3MEPHUTH TOK B YETBEPTOM PE3UCTOPE TO aMIIEPMETP BKIIOYAEM

MOoCJICAOBATCIIBHO C YETBCPTHIM PE3UCTOPOM

o

R;

I[J'IH HU3MCPCHUA HAIIPAKCHUA HA BTOPOM PE3UCTOPEC BOJIBTMETP BKIHOYACM MMAPAJUICIIBHO EMY.
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R

® [
Ay

Q

I[JISI HU3MCPCHUA MOITHOCTH BHGKTpH‘{eCKOﬁ LCIHU BKIIKOYACM BATTMCTP

o

YroObl MpaBUIBLHO BEIOpATh amMIiepMeTp A u3mepenus Toka I 4 = 1,3 A, nonb3zyemcs Tabnuueit
Ne 1 o mpaBuny 1 5, =1 4 Jlydiie Bcex nmoaxoauts ammnepmeTp ¢ I oy =2 A v K1accom
touyHocTH Y = 1,0 % ( B Tabnuie amnepmeTp cTouT Ned)

Knacc TouHocTH mpubopa YMCIeHO paBeH NMPUBEAEHHON MOrPEIIHOCTH Tprudopa y= M 100%
, Tne A pom —HOMUHAJIbHASI BEJIMUMHA TprOOopa (BEpXHUI Mpe/iest ero n3MepeHus)
W3 Bolmie npuBeAEHHON (POPMYJIIBI HAXOUM a0COJIFOTHYIO IOTPEIIHOCTh U3MEPEHUS
‘A 1.0%-2A
- }/ HOM — — 0’02A
100% 100%
OmnpenensieM OTHOCUTENBHYIO OTPELIHOCTh U3MEPEHUS 10 hopMyIie:

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

1
YToOBI IPaBHIILHO BEIOPATH BOJETMETP B Ta0ymIie Ne 2 /i1t M3MEpEeHHsI HAIIPSKCHHSI Ha BTOPOM
pesuctope U ; =113 B. npumMeHnsieM T0 ke yciaoBue, a iMeHHO Ugoy = U
Jlyume Bcex moaxoauth BoabT™MeETp B Tabmuie Ne 9 ¢ U gou = 250 B u knaccom TouHoct Y = 5%.
AHAJIOTHYHO OMpeiesieM MOTPEITHOCTH H3MEPEHUs

AGCOIIOTHAS TIOTPELIHOCTD TIPH M3MCPCHUN HANPSOKCHHS A4 = 2 A _ 2:5%-208 _ 6,258
OnpesiensieM OTHOCHTENBHYIO TIOIPENTHOCT U3MEPEHHS 110 100% 100%
dopmyre AA 6,258

0 =——-100% =
113

1

100% = 5,53%
B
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JJABOPATOPHA PABOTA Ne 6

N3MepeHne 3HEPTUM B AIEKTPUUECKUX LEIISIX.

ens paboThI:

1. TlpuobpecTu npakTuYecKue HABBIKU YTCHHS U COOPKHU AIIEKTPUUECKON CXEMBI MOAKIIOYECHUS
CYETUMKA AKTUBHOW SHEPTUHU K HJIEKTPUUECKON LEMU TEPEMEHHOTO TOKa.

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

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

O6opynoBanue U IPUOOPHI:

HcTouHMK TUTaHUs — 3JIEKTPUUYECKAs CETh IEPEMEHHOr0 TOKa Ha Hamnpsikenue 220B.

Cuertuuk 3nekTpudeckoi snepruun CO 505

Peocrar

biok namn HakanvBaHUs

CoenuHuTenbHbBIE MPOBOAA

[TpuGopsr:

AR e

— Awmnepmerp A (A)— u3MepsieT CHIly TOKa B JJIEKTPUUECKON LIeNU
— Bonbsrmerp U (B)- usmepsier BXo1HOE HANPSKEHHUE IEKTPUUIECKON LIeTH

9HeKTpI/IquKaﬂ cXeMa BKJIIOUCHMS CUETUMKA aKTUBHOM OHCPIruu:

kWh

.

C ngle_ﬂ (A

U = 2208 CLD ® @ ®

— » 1 I - >
[Topsimok BeIMOTHEHUST PaOOTHI:
5. TexHuveckue JaHHBIC FTEKTPUICCKUX TPUOOPOB:
Tabmmia Nel
Hanmenosan | O0o3Hauenue | Cucrema Kiacc [Ipenen Ilena
ue npudopa Ha CXeMe npubopa TOYHOCTH U3MEPEHUS JIeIICHUS

6. C IMOMOIIBIO BKIIFOUCHUA PA3HOI'0 KOJIMYCCTBA JIaMIT U UBMCHCHUA COIIPOTUBJICHUSA pCOCTaTa
YCTAHOBUTH HA aMIICPMETPC 3HAYCHHA TOKA I Harpys3kKu, yKa3aHHbIC B TaGJII/ILIe No2.
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7. JIy1st KaXA0Tro OIbITa MOCYUTATH 11E710€ YUCII0 000pPOTOB aucka cueTdrka 3a 180 cekyH.

JlanHble 3anucaTh B Ta0muiry No2.

Tabnuma No2
N3mepeno Beruucneno
Ne U I t N j2 C, C y
n/m
B A CEeKYHObL | 060pombl Bm Bm c/o6 | Bm c/o6 %
1 220 3 180
2 220 2,5 180
3 220 2,0 180
4 220 1,5 180

@OopMyIIbI IS BBIYACICHUN:

. C

(S

-100%

_1000-3600 Bm-c

H

06

H

rac CH - HOMHMHaJIbHas IIOCTOsAHHAasA CYCTUHMKaA

-IIOTPCHIHOCTD CUCTUYHKA SJICKTPOSHEPIUu,

rae, N, - nepegarodHoe 4uciao o00opoToB (ykassiBaeTcs Ha cueTuuke) — 600 000poToB n1ucka

o (C

P

=U-1

BpeMms t

ens paboTsr:

Pt

rie,
N

JIABOPATOPHAS PABOTA Ne 7

C- HeﬁCTBHTeHBHaﬂ IIOCTOsAHHAsA CUHCTUYHUKA

rae, P — mourHocTts B 1ienu (BT); ¢ - Bpems B (¢); N- uucio o60poTOB qucKa 3a

I/ISMepeHI/Ie COHpOTI/IBHCHI/Iﬁ HU30JIA1IUH B JICKTPUICCKUX KaOeJsx.

1. TlpuobpecTu npakTHYecKUe HaBBIKU COOPKU ANEKTPUUECKON CXEMbI OKIIOYEHHS IPUOOPOB IS

HU3MEPCHUA COHpOTI/IBHeHI/Iﬁ H30JIA0UHN K JICKTPUICCKHUM KaOeJsaM.

2. U3y4uTh yCTpOWCTBO, MPUHIUI JEHCTBUS MPUOOPOB ISl U3MEPEHHUS CONTPOTUBIICHUH N30JIALIUH .

3. HayLII/ITLCH HU3MCPATH COIIPOTUBJICHUA U30JIILIUA TPOBOAOB U KaOeneil OTHOCUTEIBLHO 3eMIIH HITH

MCKAY TOKOBCAYIIUMU KHUIJTAMH.

O6opynoBanue u MPUOOPHI:

1.

2.
3.
4

HcTouHrK MUTaHus — 3JIEKTpUYECKas CETh IEPEMEHHOI0 TOKa Ha HanpskeHue 220B.

Crenna «DneKkTpuyecKkue Kabemm»

COG)II/IHI/ITeJ'II)HI)Ie mpoBoJga

[Tpubopsr:
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— YHuBepcalbHbBIN BOIbTMETP B7 — 26 — mpenHa3HaveH 1 M3MEPEHUS HAPSHKEHUHA U
COIPOTHBIICHUH. B manHoOl paboTe HCmonb3yercs A U3MEPEHHsI CONPOTUBIICHUH POBOIOB U
kabeneii. [TpuOop nMeeT mKkamy ¢ CeMblo IpeeIaMu U3MEPEHUH.

— Meraommerp 2C0202/2-I" — mepeHOCHOH MPUOOP CUCTEMBI MATHUTORJIEKTPUIECKUN JIOTOMETP €
HEMOCPEJCTBEHHBIM oTcueToM. [Ipeanasnaden 11 u3MepeHus OOJIBbIINX COMPOTUBICHUI
M30JIALIUN TPOBOIOB U Kabenel. Mmeet e mkansl — KQ (kmtoOm) 1 MQ (meraOm).

[IpuHIMIHaTBEHBIE CXeMa YHUBEPCAIBHOTO BOJIbTMETpa B7 — 26

R

[Tpuntunuansaas cxema meraommerpa DC 0202/2-I°

HOpSII[OK BBITIOJTHCHU A pa6OTBII
1. 3anucaHbl TEXHHYECKHUE JAHHBIC SJICKTPUYCCKUX HpI/I60pOB B Ta6J'H/II_Iy Nel.

Tabnuma Nel
HaumenoBan | O6o3Hauenune | Cucrema Knacc [Ipenen [ena
ue mpubopa Ha cXeme npubopa TOYHOCTH U3MEPEHUS JICTICHUS

2. Ha crenze «QnexkTpuyeckue kabein» U3MEpeHbl CONPOTUBIICHUS 30U Kabeneil mprudopom:

. YHHUBEpPCaJIbHBIM BOJILTMETPOM B7 - 26. Ilocne kanOpoBKY Mpudopa n3MepeHsl
COIPOTHUBIIEHUS U30JIALKHN Kabenel Ha crenae " Mcnbitanue kabenelr Pe3ynbraTel n3mepeHuit
3anucanbl B Tabnuiry Ne2.

e mMeraommerpoM DC0202/2-I". ]Inst u3mepeHus U30JIA1UA MEraoMMeTp MOAKIII0OUEH K 00BEKTY
U3MEpEeHUs 10 CXEMeE:
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30 0202/2

[Tpu u3mMepeHuu CONPOTUBICHUI U30JSAIUH Ha Ipesiese K mepekioyares Ha mpubope

yCTaHOBJICH Ha JieJieHue |, Ha npenene M mepekiitouaTeslb Ha IpuOope yCTaHOBIICH Ha JIEJICHHE ||.
Pe3ynbrarel u3amMepenuii 3anucaTh B Ta0miry Ne2.

TaGnuua Ne2.
Hputopu bponupoBanHbIi CBHHLIOBBIN Bununossii aKpaHHE)
OBaHHbIN
Ry oJI; oJl | JIJ, | OJI; oL, | JIJI OJI; OJl, I
B7-26
2C0202/2-I

JIABOPATOPHASI PABOTA Ne 8
Hcnwitanue ogaoda3zHoro Tpaacdopmaropa.

Lens paboTsr:

7.

10.

[IproGpecTy mpakTHUECKHUE HABBIKU YTEHUS M COOPKH JICKTPUUECKOM CXEMBbI MTOAKIIOUEHUS
oxHo(dazHoro Tpanchopmaropa U MPUOOPOB, UCHOIB3YEMBIX ISl KOHTPOJIS ITAPaMETPOB
ANEKTPUYECKON 1LIeTH, K 0JHO(A3HOM CeTH MepPEeMEHHOr0 TOKa.
BxmtounTs Tpanchopmatop B CETh M 03HAKOMUTBHCS € €0 pab0TOMH B peKMMaX XOJIOCTOTO X0/,
KOPOTKOT'O 3aMbIKaHUS ¥ pab0YNX PeKUMaXx.
[To nanHBIM pabOYNX PEKUMOB IMOCTPOUTH BHEIIIHIOIO XapaKTEPUCTUKY TpaHCcPopMaTopa

U, = f (I) u cpaBHUTH €€ CO CTaHAAPTHOM.
1o pe3ynbTaTram BBIUMCIEHUH TOCTPOUTH IpadUK 3aBUCUMOCTH KOA(P(UIIUEHTA [T0JIE3HOTO
JEHCTBHS 1 OT OT/AaBaeMoi akTuBHOM MomHOCTH P, - n=f (P2)

TeopeTnyeckue CBEICHUS:

CMmotpetb MeToauueckoe nocodue "Tpancopmaropsr” crp. 11-14

O6opynoBanue u MPUOOPHI:

10
11
12
13
14

. Mlcrounuk nutanus —oHo(a3Has 3eKTpuyecKas CeTh IepeMeHHOro Toka Ha HanpsbkeHue 100B.

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

. Jlammel HakanmuBanus JI; , JI,, JI3, Jl4

. CoenuHuTenbHBIC MPOBOAA

. IIpubopsr:

— Awmnepmerp Al — u3mepser cuily TOKa B IEPBUYHON 0OMOTKe TpaHcpopMmaTopa,
obo3nauvaercs I; (A);

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

— Bonbsrmerp Ul - u3mepsier HanpsbkeHue, MoJjaBaeMoe Ha IEPBUYHYI0 OOMOTKY
TpaHncopmaropa, oboznavaercs U; (B);

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

— Bartmerp W — u3mepsieT BX0IHYIO MOITHOCTh TpaHchopmaropa, obo3Havaercs Py (BT)
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DneKTpuyuecKkas cxema MoJAKIYeHUs: 0qHo(ha3Horo TpaHchopmaropa K 0JHO(a3HOM ceTH

[opsimok BeImoHEHMS pabOTHI:
8. O3HakoMHTCS ¢ 000pyIOBaHUEM H TPUOOpamMH. 3anKcaTh TEXHUYECKHUE TaHHBIE HIICKTPUUECKUX
npubopoB B Tabmiy Nel.

JI1

J* | JI% | TI4

Tabsuma Nel

HanmenoBanue
pudopa

O0o03HaueHue
Ha CXEME

Cucrema
pudopa

Kiacce

TOYHOCTH

IIpenen
M3MEPEHUS

Llena nenenus

9. Cobpatb cxeMy M MoKa3aTh €€ MPeno aBaTelo.
10. IIpoBecTH onbIT X0a0cTOro xoaa - X.X.

[Ipu oTKIIOYEHHOMN Harpy3ke ( JamIbl He TOJIKHBI TOPETh) U HOMUHAJIBHOM HaNPSKEHUU
U, = 100B npoBect onbIT X0s10cTOro xoaa. Ilokazanus npubopoB 3anucaTh B TaOIUIy N2
B ONBIT 1. B ombITe X0JI0CTOr0 X042 MO MOKa3aHUIO BaTTMETPA ONPEAEIAETCS MOLUTHOCTh IOTEPH B

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

Tabnuna
No2
OmnpiT Ne N3mepeno Beruucneno DnexTpuueckas
Ul U2 Il 12 P1 Koy P2 n Harpyska
B B A A Bt - Bt Y%
I | xx - - HET
2 | ppi Opna nammna
3 | pp2 JIBe maMIbl
4 | pps Tpu nammel
5 | pp4 UYeTsipe 1amIibi
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6 | x3 - - - HET

4. Paboune pexxuMbl paboTsl Tpanchopmaropa P.P.
B ombitax 2, 3, 4 u 5, NOCTENEHHO MOAKIIIOYAs KO BTOPHYHONH 0OMOTKE TpaHc(opmaTopa JamIbl,
MIPOBECTHU YEThIpe pabouux pexuma padboTsl Tpanchopmaropa. Bo Bcex onbiTax CHATH MOKa3aHUS
puOOPOB U 3aMKCATh B COOTBETCTBYIOIINE OIBITHI TAOIUIIBI No2.
5. IlpoBectu onbIT KOPOTKOTo 3ambikanust K.3.
OnbIT IPOBOAUTCS TOJBKO COBMECTHO C IPENOaBaTENIEM !
[Topsnox npoBeAeHHs ONbITA!
— PykosTky aBTOoTpanchopMaTopa noctaBuTh Ha Hanpspkenue Ul = 0.
— Tpanchopmarop OTKIIOUUTH OT CETH
— 3aKopOTHUTH BTOPHYHYIO 0OMOTKY TpaHc(opMaTopa ¢ HTOMOIIBIO COSAMHUTENILHOTO TPOBOJIA
— Tloaxmounts Tpanchopmarop k cetu ¢ Ul = 0.
— TlocTeneHHO yBETMYUTH HANIPSDKEHHE HA MIEPBUYHON 00MOTKE TpaHchopMaTopa 10 3HAUCHHS
Uk3 =5 -10 % Uyoy = 10 -12 B, iput 5TOM TOK BO BTOPHYHOM 00MOTKE Iyop2 = 7 A.

[ToxazaHus MpUOOPOB 3aMKCaTh B OMBIT 6 TaOIHIIBI No2,

—  OTKII0YUTH TpaHCPOPMATOP OT CETH.
C MOMOIIBIO 3TOTO OTBITA ONMPEILIISIIOT MOIIHOCTD 1OTeph B Mean A Pmenu (Bt). [loTpebisiemas

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

noreps Tpanchopmaropa

P2
P1

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

-100 %

6.3. kg TpancpopMaTopa nTp =

ytp= f ( P2 ). Caenarb BBIBOJ O KaueCTBE CHATHS NMapaMeTPOB LIEMH U IPABUIBHOCTH IPOBEIECHUS
pacueTos.

JIJABOPATOPHA PABOTA Ne9

HcnpiTanue Tpex@azHoro aCHHXPOHHOTO JBUTATEINS ¢ KOPOTKO3aMKHYTBHIM POTOPOM

[enb paboTHI:

1. TlpuobpecTu nmpakTUYeCKUe HABBIKU YTCHHS U COOPKHU DIIEKTPUUECKON CXEMBI MOAKIIOYECHUS
Tpex(a3zHOro aCHHXPOHHOTO JABUTATENS ¢ KOPOTKO3aMKHYTBIM POTOPOM U MTPUOOPOB,
MCIOJIb3YEMBIX JIJIsl KOHTPOJIS MapaMeTPOB IEKTPUUECKOM 1eTH, K Tpexda3Hou ceTH
MEPEMEHHOTO TOKa.

2. 3amycTUTh aCHHXPOHHBIN JBUTATENb U CHIATh XapaKTEPUCTUKY XOJIOCTOrO XO0/a.

3. HcnowiTaTh aCHHXPOHHBIN ABUTATEIb C MOMOIIBIO JIEHTOYHOTO TOPMO3a JUIsl TOJTYYEHUS
pabounx XapaKTePUCTUK ACHHXPOHHOTO JIBUTATEIIS.

4. CpaBHUTH NOJYYCHHBIEC PabOUYNE XapaKTEPUCTUKHU CO CTAHIAPTHBIMH U CJI€JaTh BBIBO O
KadeCTBE MPOJIeIaHHON PabOTHI.

Ob6opynoBaHue U MPUOOPHI:
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1. Hcrouynuk nutaHus - TpexdaszHas 3JeKTpUYecKas CeTh IEPEMEHHOI0 TOKA Ha HAaIPsSKEHHUE
220B.

2. Tpexda3Hblii aCHHXPOHHBIN ABUTaTEIbh C KOPOTKO3AMKHYTHIM POTOPOM.

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

4. JleHTOUHBIN TOPMO3

5. CoenuHuTenbHbIE MPOBOAA

6. Tupu

7. Ilpubopsr:

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

BonbT™meTp - uzmepser HanpsbkeHue Mexy $hazamu A u B, o6o3nauaercs U (B);

BartMeTp nBYX31€MEHTHBIH - u3MepsieT NoTPeOIsIeMyI0 aCHHXPOHHBIM JIBUTaTEIIEM

MOIIIHOCTh, 0003Havaercs P; (Bm)

- TaxomeTp - M3MepsET YacTOTY BpaIleHUs poTopa n; (00./Bparl.)

DnexTpuuecKas cxema Iycka aCHHXPOHHOTO JIBUraTellsl NEPEKIIF0UEHnEM 0OMOTOK CTaTopa co

"3Be3/b1" Ha "TpeyroybHUK"

*
A L ¢ C ‘
* /f\ . C} TN N N ’C Bla A - padota
U

Ol

* b Y - myck
C 'l T
T
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BoinosHenue padoToi:
1. TexHuveckue naHHbIE HNEKTPHUYECKHX MPHOOPOB
tabnuua Nel.

HaumenoBanne | Obosnauchue | Cucrema npudopa | Knace Tounoctu | [peaen usmepenns | Lcna acachus
npubopa Ha cxeMe

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

Tabnuua Ne2
Ne U3meputhb BuIuucauThb
onbita | J I P, n, L F Msp P, |Coso S n
B A Br | o6/mMuH | MeTp H H* merp | Br - % %
L 0
2. 4
X 5
4, 7
5. 9
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3. Tlo mony4eHHBIM JaHHBIM C TOMOLUBIO MPHBEAEHHBIX HIKE (OPMYIT BbIUHUCIEHBDI:

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, = My, .12 (B1), rae Myp - Bpamatomnii Moment npuratens (Hw)

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.

JIABOPATOPHAS PABOTA Nel0
HcnplTaHne 3J1€KTPUYECKOr0 BUTATENs IIOCTOSIHHOIO TOKa
napaieIbHOTO BO30YXKIEHUS

ens paboTsr:

1. [TosryunTh NpakTHYECKHUE HABBIKU YTEHUS U COOPKH 3IEKTPUUYECKOM CXEMBbI MOAKIIOUEHHUS C
MTOMOIIIBIO ITYCKOBOTO PEOCTAaTa SJIEKTPUIECKOTO BUTATEISI IOCTOSTHHOTO TOKA MapajlIeIbHOTO
BO30YKIEHUS K DJIEKTPUUECKON CETH MOCTOSIHHOTO TOKA.

2. 3aHy0TI/ITI> BHCKTpI/I‘{eCKI/Iﬁ ABUTATCIIb U CHATH XapPAKTCPUCTUKY XOJIOCTOTO TOKA.

3. HcnpITaTh ABUTATENb C IOMOIIBIO IEHTOYHOTO TOPMO3a AJI MMOJIYYCHU A pa60q1/1x
XapaKTCPUCTUK.

4. CpaBHI/ITB MOJYYCHHBIC XapPaAKTCPUCTHUKU CO CTAHAAPTHBIMU U CHCJIATh BEIBOJ O KAYCCTBE

MIPOJIEJIaHHOM pabOTHI.

O6opynoBanue u MPUOOPHI:

1. HcTo4HMK TOCTOSITHHOTO TOKA

2.  DJeKTpUYECKUH JABUraTeNb MOCTOSHHOTO TOKA MapajuieIbHOTO BO30YXKIeHUS

3. TIpuGopsr:

- Bonbt™merp U - u3mepsieT HanpspKeHUE Ha BXOJIE CXeMbl,, 0003HavaeTcs U (B);

- AmnepmMmerp A4 - u3MepsieT CUILy TOKa, UIYIIEero Ha IBUraresb, ooo3Havdaercs [ (A);
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- AwmmepmMmerp A, - U3MEPSET CHITY TOKA, HAYIIETO 0 0OMOTKE BO30YXaeHMs, 0003HavaeTcs I, (A);
- Taxomerp - u3MepseT YacToTy BparieHus poropa Y12 (00./Bparmr.)

4. IlyckoBoii peoctar Rn - ucrionb3yercs AJis mycka JABUraTels

5. PerynupoBounsiit peoctat RB - ucnonb3yercs st peryIupoBaHus BEJIMUMHBI TOKA BO30YKIECHUS
B 0OMOTKE BO30YKICHUS

6. JleHTOUYHBI! TOPMO3

7. CoenuHUTENbHBIE TPOBOIA

8. T'mpm

3JI€KTpI/I‘IeCKaH CXCMa NOAKIKOYCHUA SJICKTPUICCKOI0 ABUTaTCIIA IMOCTOAHHOI'O TOKA MMapaJlJICJIIbHOI'O
B036y)K,I[€HI/IH K CCTH ITOCTOAHHOI'O TOKa
C MOMOLIBIO IMYCKOBOI'O pcocTara.

111, 11
Ap
Ry «._.)_

A a1 . &
ra — f ._O.‘i

Ja a
e ©
9

-
it Iy
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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.

27



JIABOPATOPHAS PABOTA Ne 11.
HccnenoBanue paboThI AIEKTPHUECKOTO TeHEpaTopa

[TocTOsSTHHOTO TOKA HapaLICILHOTO BO30YKICHUSI.

ens paboThr:

[Tomy4ynTh MpakTUYECKHE HABBIKA YTEHUS U COOPKH AJIEKTPHUECKON CXEMBI DIIEKTPUIECKOTO
reHeparopa MOCTOSHHOTO TOKA MapaljIeIbHOTO BO30YKICHHS

3amycTuTh 3JICKTPUUECKUN TEHEPAaTOP MOCTOSHHOTO TOKA MapajlIeIbHOTO BO30YKACHUS

C TMOMOIIIbIO ACHHXPOHHOT'O IBUTATEN sl IEPEMEHHOT0 TOKA U MOAKIIOYUTH K HEMY JICKTPUUYECKYIO
Harpys3Ky.

CHSATB XapaKTEPUCTHKY XOJIOCTOrO TOKA IreHepaTopa.

CHSTh BHEUTHIOIO M PETYJIUPOBOYHYIO XapaKTEPUCTUKH T€HEPATOpa MPH Pa3IMYHBIX BKIFOYCHHUSX
Harpy3KH.

CpaBHHUTH MOTYYCHHBIC XapPAKTEPUCTUKU CO CTAHIAPTHBIMH U CJICJIATh BBIBOJ O KAYECTBE
IIPOJICJIaHHOM pabOTHI.

O6opynoBaHue U IPUOOPHI:

e lcrouHuk nuTaHus - TpexgasHas ceTh MEPEMEHHOTO TOKA

e Tpexda3Hblii aACHHXPOHHBIN JIBUTATEbh C KOPOTKO3aMKHYTBIM POTOPOM

e  DJICKTPUYECKUN TeHEPATOP MOCTOSHHOIO TOKa MapaliebHOTO BO30YKICHHUS
e Brixntouarenu:

e TpexmontocHbIid aBTOMAT P - mojkitogaeT Kk Tpex(ha3Hoi CeTH MEPEMEHHOTO TOKa ACHHXPOHHBIN
JIBUTATEIh C KOPOTKO3aMKHYTBIM POTOPOM

e  OJHOMOJIOCHBIN BBIKJIIOYATENb P) - MOAKITIOYAET K SKOPHOI 0OMOTKE TeHepaTopa Harpy3Ky
(JTamMIThl HaKAJTMBAHMS )

e  OJHOMOJIOCHBIN BBIKJIIOYATENb P3 - MOAKITIOYAET K SKOPHOM 00MOTKEe 0OMOTKY BO30YKICHHS
MoJIr0Cca

e P, - pyuHOI1 KOHTpOJUIEP, MPOU3BOIUT TOITAITHOE TTOIKIIFOUCHUE IICKTPUICCKON HATPY3KHU K
reHepaTopy

e PerynupoBouHsblii peoctat Rg - ncmonb3yeTcs A peryaupoBaHus BEIMUMHBI TOKAa B 0OMOTKE
BO30YXK/ICHHS TeHEepaTopa.
e CoeanHUTENBbHBIC TTPOBO/IA.

[Tpubopsr:

o  da3omeTp cosg - TOKAa3bIBACT M3MEHEHHE KOI(PDHUIIMEHTAa MOIITHOCTA ACHHXPOHHOTO JIBUTATEJIS.
e BoubTMmeTp V - TOKa3bIBAET BEIMUYNHY HANPSHKEHUS], BOSHUKAIOIIETO HA BBIBOIAX SIKOPHOM
00OMOTKH TeHepaTopa
e AmrmepMeTp A - MOKa3bIBaeT BEIMYNHY TOKA, BBIPAOATHIBAEMOT'O TEHEPATOPOM
AwmniepmeTp A; - U3MepsSeT TOK OOMOTKH BO3OYKIEHUSI TeHepaTopa.
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DJeKTpuYecKas cxema MoAKIIOYCHHS HIEKTPUYECKOT0 TeHepaTopa MOCTOSTHHOTO TOKa
napajyieIbHOTO BO30YKIECHUS

Pi1

E __*- + 1 2 3
— | COSIP [~ o, | Pl
S N N L
- pil aﬂ) ' : o6 ¢ ®_
JE—— I \,::u__-r’f / e I I ?
I |
3

1
¥

ITopsiaoK BbINoIHEHHS pabOThI:
1. O3HakoMuTCs ¢ 000pYAOBaHUEM U MPUOOPaMU. 3aKucaTh TEXHUYECKHUE JaHHBIC
AIIEKTpUYECKUX MprOOpoB B Tabauiry Nel.

2. CoOpatb cxemy M MOKa3aTh ee NpernoaasaTeo.

Broikmouatenem Py noakmounts acuuxponusiii asurarens k Tpexdasztoii ceru. [pn atom Py u P
BbIK/IIO4EHbl. TaK Kak Baj poTOpa aCHHXPOHHOIrO ABHIATENsS € MOMOLLBIO My(pThbl COEIHHEH C BaJIOM
SIKOpPsi FEHEepaTopa, TO Npil BPalleHHH SAKOps reHepaTopa B HeM Oyaer Hasoantes DJIC caMOHHAYKLUH.

(93]

Bonstmerp V Gyner nokasbiBaTs 3Hauenue IJIC camounaykuun redeparopa Eg.

3naueHne Eqg3anucaTs B Tabmiiy Ne2, onwir 1.
4. ApTomatudeckuM seikmouatenem P3 nogkmountes o6motky Bosoykaenns LU LU, reneparopa.
5. CHATb XapakTepHCTHKY XONOCTOTO X0/1a reHepatopa. Jlns atoro perynuposoutbim peoctatom Re

H3MeHATb TOK Bo30y:kaeHns IB cornacho sHauenuii Tabanupt Ne 2 (onbitet 2,3,4,5). Tlokasanus
npubopoB 3aHecTH B Tabnuuy Ne2.

Tabmuna Nel
Haumenosanu |O603nauenune |Cuctema Kiace [Ipenen [lena nenenus
e mpubopa Ha cXxeme npubdopa TOYHOCTH U3MEPECHHUS
Tabmuma
No2
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Onvim Ne ] 2 3 4 5 6 7
16 (4) 0 0,4 0,5 0,6 0,7 0,8 0,9
Uxx = Ey (B)

1. Buemnss xapakrepuctrka reHeparopa. [lokazanus mpuOOpoB MpU OTKIFOYSHHOW Harpy3Ke 1 B
nojoxxenuu 1,2 ,3 kontposuepa P4 .

Tabmuma Ne3
5 [lokazaHus P2 BrikIIOUEH P2 BxitoueH
Pery nproopos Onoim 1 Onoim 2 | Onvim 3 ‘ Onvim 4
Harpy3ka [Tonoxxenus konTposiepa P4
JIUpO
BOYH OTKJIKYEHA 1 2 3
ast UHazp (B)
xapa Is(4)
KTep IH (A)
UCTH cosp
Ka

reHepaTopa Mpu OTKIIIOUEHHOW Harpy3ke (BbIkitouatTens Py
BBIKJTIOYEH; TTOJTYYE€HHBIE IaHHBIE 3amucanbl B Ta0nuily Ne4 onbIT 1) U BKIIIOUEHHON Harpyske

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

Taonuua Ned
UHOM Haep (B) 18 (A) IH (A)

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

TTomoxeHue
KOHTpOJIepa

3. Ilo mosyyeHHBIM JaHHBIM ITOCTPOEHBI XapaKTEPUCTUKA X0N0CTOT0 X012 Erey =f(I5) ipu Iy = 0 mo
Tabnuie 2; BHemHss xapakrepuctuka Uyoy= f(I;) mo tabmuie Ne3; perynupoBodyHas
xapakrepuctuka Iy =f(I;) npu Uyou = const mo tabnune Ned.

4. Cpenatb cpaBHEHHE IpaMKOB TOCTPOESHHBIX XapaKTEPUCTHUK cO cTaHAapTHRIMU. Ha ocHOoBaHUM
CPaBHEHHS CIEJIaH BBIBOJI O IPABWIIBHOCTH CHATHUS IIapaMETPOB LIEMH.

[IpakTuueckas padbora Ne 12
Be10op anexTpoaBurarens 1y paboThl JEKTPOIIPUBOAA.

OO01ue cBeneHus
DJEKTPONIPUBOIOM HA3bIBACTCS IEKTPOMEXAHUIECKOE YCTPOHUCTBO, OCYIIECTBRIISIONICE

peoOpa3oBaHUE IECKTPUIECKON SHEPTHU B MEXaHMUYESCKYIO U 00CCIICUNBAIOIIEE YITPABICHUE
MEXaHUYECKOM dHEprHel. IJICKTPONPHUBO/] IPUBOMT B JABIKEHHE PA3HOOOPA3HbIC 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

PesxuM paOoTHI 3I1. IBUTATENSI OMPEACIISIETCS XapaKTepOM U3MEHEHHS Harpy3Ku paboyero MexaHn3ma.
XapakTep U3MEHEHUs Harpy3KHu OIpeensieTcs Harpy304Hoil tuarpaMMoit Mexanusma. [lo neit
OTIPEIENIACTCS 3aBUCUMOCTh U3MEHEHUSI MOMEHTA Harpy3KH MEXaHNW3Ma OT BPEMEHH B TCUCHUH
KOTOPOI'O 3TO U3MEHEHHE IPOUCXOIUT. Tak Kak MEXaHU3MbI MOT'YT paboTaTh B pa3IMUYHBIX PeKUMaX
( HampuMep BEHTHIISATOP paboTaeT [UIMTENBHOE BPEMs HE MEHSISI CBOCH HArpy3KH; IMObEMHBIH
MEXaHU3M MOXET NOJHUMATh IPy3bl Pa3INYHOIO BECa . OCTAHABIMBAACH IIPU ATOM B ONpEACICHHbIE
MOMEHTBI H T.J.), TO ¥ JIBUTATENIN . OT KOTOPBIX OHH PadOTaloT. Tak ke MOTYT UMETh pa3IndHbIC
Harpy3kH Ha CBOEM Baiy.

[Tpu Bcem MHOT00Opa3uu pabOT BBLACISIOT TPH PEKUMA PaOOTHI 3 3J1. IBUTATEIIS:

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

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

JInUTENbHBIN PEKUM — IIPH HEM TEMIIEparypa 3J1. ABUTraTels JOCTUTaeT YCTAHOBUBILIErOCs 3HAYCHUS,
IIPY KOTOPOM BCs TEII0TA, BBIACIIAIONIAACS B JBUTATENE, OTAACTCS B OKPYXKAIOLLYIO Cpeay U
HACTYIAET TEIJIOBOE PABHOBECHE.

B sTOM pexxrmMe paboTaroT HaCcOChl, BEHTUIISTOPBI, KOMIIPECCOPHI, BO3AYXOAYBKH, OypOBBIE CTAaHKH,
JPOOUIIKH, MEJIbHMIIBI, CETTapaophl.
Pa3nuyaroT AIUTENbHBIN PEXUM C IOCTOSHHOU U NIEPECHHOU HArpy3KaMH.
Harpy3ouHnsle nuarpammel s JUIMTEIIBHOTO PEXUMA.

[TocrosiHHas Harpy3ka [TepemenHas Harpy3ka

A A

P P

v
v
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Ha mutke »1.1BUTaTeNs1, MpeJHa3HAYCHHOTO IS IPOJAOKUTEIHHOTO PEKUMa pab0Thl, HOMUHAIBHBII
pexuM 0003HaYaeTCs COKpalieHHbIM ciioBoM " Jlmut. " wim S1.

KpaTkoBpeMeHHBII peKUM — ABUTraTeNlb pab0TaeT OrpaHMYCHHOE BpeMs tp, B TEYEHUH KOTOPOTO €T0
TeMIIepaTypa He JOCTUTaeT YCTaHOBHUBILErocs 3HaueHus. [lay3bl to B paboTe BENMKH U 3J1. TBUTATEIb
YCIIEBAET IOJIHOCTHIO OXJIQJNUTHCH.

B sTOM pexxnme paboTaeT orpaHU4EHHOE YHCIIO MEXaHU3MOB, IIO3TOMY CEPHUITHO OHU HE
BBIITyCKAIOTCA. VX JIeNnaroT cnennanbHO sl ONPEJeNICHHBIX YCTAHOBOK (HAIIPUMEp — MEXaHHU3M
BBIJIBUKHBIX (hap,

3aJIBMKKH TPYOOIIPOBOIOB U T.JI.

HarpysoydHas auarpamMma il KpaTKOBPEMEHHOI'O PEXHUMa

v

tl t0 t2

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

[ToBTOpPHO — KPaKTOBPEMEHHBIN PEKUM — IIPU HEM PETYJISIPHO YEPEAYIOTCS KPAaTKOBPEMEHHbIE
nepuobl paboThI tp ¢ KPaTKOBPEMEHHBIMHU ITepHoJamMu nay3 to. [Ipuuem B nepros Harpy3ku
TeMIlepaTypa ABUTATENS HE JOCTUTAeT YCTAHOBUBIIETOCS 3HAYCHHUSI, & B TIEPUO/I May3bl (OTKIIOUEHUS)
OHA HE YCIIEBAET OIYCTUTHCS 10 YPOBHS TEMIIEPATYpPhl OKPYKAIOLIEH Cpebl.

B sTOM pexxrmMe paboTaroT 31€KTPONPUBOIbI OABEMHBIX KPAHOB, JIEOEI0K, TPECCOB U T.1.

HarpysoydHas aygarpaMma Jisd HIOBTOPHO - KPATKOBPEMCHHOTI'O PEKHUMa

v

t1 t2 3 t0 tl 2 t3
- _/
hd
tp
— _
——
ty

Baxkueiiniel xapakTepUCTHKOM MOBTOPHO - KPATKOBPEMEHHOTO PEXKMMa SBJISIETCS OTHOCUTENbHAS
MPOJIOJKUTENBHOCTD BKiFoueHus [1B%
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I[IB% =tp - 100% = tp - 100%
tp+t0 toy

tp — Bpemst paboThI

t0 — IPOJOIKUTETHLHOCTD MaYy3bl

{1 — IPOAOJDKUTCIIBHOCTD HUKIA

[TpoomKUTENEHOCTD MOBTOPHO - KPATKOBPEMEHHOTO PEXXUMa HE JI0JKHA MPUBBIIATh 10 MUHYT.
B mpotrBHOM citydae pekuM paboThl CYUTACTCS JUTHTEIBHBIM. DJ1. IBUTATEIU 3TOTO PeKUMa
CHEIHaIbHO BBITYCKAIOTCS MPOMBILIUIEHHOCThIO. Ha muTke nBuratens B rpade “pexxum paboThI
VkaszbiBaercs [1B% u cumBon S3.

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

I1B = 100% cooTBeTCTBYET NOAOJKUTENBHOMY peskuMy. Uem Boitie [1B%, Tem MeHb11€ n1ay3bl B
pabore.

JIist KaxA0ro U3 ATUX PEKUMOB YCJIOBUS HArpeBa M OXJIAKJICHUS 3J1.IBUTATENEH pa3IndHbI.

HaneB SJICKTPUYCCKUX MAllNH

Bo Bpemst paboThI B 3I1. ABUTaTENe BOZHUKAIOT TOTEpH 3HEpruu. KoTopele mpeBpammaroTesi B TEIUIOTY
Y HarpeBaroT OOMOTKH U Jpyrue yactu aApuratesns. Haubonee uyBcTBUTENbHA K HATPEBY M30JISALIMS
00MOTOK. CpOK CITy>KObI H30JIAUN TIPAKTUYECKN ONPEAEISIET CPOK CIIYKOBI 3J1.IBUTATEIS.
KparkoBpeMeHHbIE 1 HE MAKCUMAaJIbHO BBICOKHE NIEPErpeBbl HE MPUBOJAT K BBIXOY U3 CTPOS
DNEeKTPUUECKON MalllMHBI, HO 3HAUUTEIBHO COKPAIIAIOT CPOK ee ciyxObl. Tak npu Harpyske 1,25
Puom
CPOK CITy»ObI COKpaIIaeTcs 10 MOJIyTOpa MECAILEB, a MPH HArpy3ke 1,5 OT HOMUHAIBLHON MPOUCXOAUT
BBIXO/I IBUTATENIsl U3 CTPOSI Yyepe3 TpU vaca paboThl.

MoOUIHOCTH BEIOPAHHOTO 3J1. ABUTATeNsl JOJDKHA MMETh TaKOe 3HaUY€HHE, YTOOBI €ro H30JSIHs He
neperpeBajiach pu Haubosee TSHKENbIX YCIOBUAX pabOThI IPUBOJA.

[To HarpeBoCTOMKOCTH M3OJISIIIMOHHBIE MaTepUaibl oapas3aesnstorcs Ha kiaacesl o 'OCT 8865 — 95.
OH ycTaHaBIMBaeT MaKCUMaJIbHbIE JJOMYCTUMbBIE TEMIIEPATyphl HArpeBa [yl KaX10ro Kiiacca
W3OJISILHH.

Kitace HarpeBo- | Jonycrumas

CTOMKOCTH TeMmreparypa
X/6 TkaHb, Oymara, IeJK, MPOIMUTAHHBIE KUIKUM
A 105 U30JILMOHHBIM MaTEPUAIOM
E 120 CuHTETHYECKHE OPraHN4eCKHe IJIEHKU U JIp.
Martepuansl u3 acbecra, CTEKJIOBOJIOKHA, CIIFOJIbI, COJIEPIKalIlIe
B 130 CBSI3YIOIIME BEIIECTBA
CTEeKIIOBOJIOKHO, CIII0Aa, acOECT B COYETAHUH C
F 155 MIPONUTHIBAKOIIUMU

N CBASYIOINMMU CUHTCTHUYCCKMMU MaTCpraIaMu

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

Cnrona, kepamudeckue marepuaibl. CTEKI10, KBapII.
C >180 ITpumeHsieMble C HEOPraHUYECKUMHU CBSI3YIOIIMMHU COCTaBaMU
nu 6€3 CBA3YIOIINX COCTAaBOB

VYkazaHnHple paboydrie TeMIepaTypbl YCTAHOBIICHBI, HICXOS U3 CPOKa CITY)ObI A1.aBurarens 10 — 15 ner
[IPU HOMUHAJIBHOU Harpys3kKe.
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Jliis yaeta pasHOOOpa3HbIX YCIOBHUM paOOTHI AJI.JBUTATENS U MPABUIBLHOTO OMPECIICHUS €r0
MOIIIHOCTH CTPOSIT HArpy304HbIE IUAarpaMMbl, B KOTOPBIX ONPEAEISETCS 3aBUCUMOCTD:
» Bpainaromiero MoMeHTa oT BpeMeHH MBp = f (t)

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

» DJCKTPHUYECKOro TOKa OT BpeMeHu [=f (t)

Ha npaxTrke 0O0bIYHO MOJIB3YIOTCS JHarpaMMOil MOMEHTOB.
PACYETHO — TPAOUYECKAS PABOTA

«Pacder MOITHOCTH U BBIOODP ABUTATEIS AJIsl pab0vero MexaHnu3ma, paboTaroero ¢ mepeMeHHON
Harpy3Kom»

PACYET JJIA JIBUT'ATEJIA [IPOJAOJDKUTEJIBHOLI' O PEJKHUMA
1. Omnpenenenne HOMUHAIBHONW MOIHOCTH ITPOU3BOJUTCS 10 METOLY SKBUBAJIECHTHOI'O MOMEHTA!

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

rjae t; - Bpems paboThI MPU MOCTOSIHHOM MOMEHTE Harpy3ku M;
t, - Bpems pabOTHI P MOCTOSTHHOM MOMEHTE Harpy3ku M u T.1.

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

M3

M1

M4

M2
| R {3

ta L

[
»

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

P,= Mg'_n (KBT) 2
9550

rZleé N — 4acToTa BpalleHHus paboueil MamuHbl, 00/MUH

3. Tlo kartanory BeIOMpaEeTCs ABUTATENh C HOMUHABHON MOIIHOCTBIO

PHOM > Pa u Nyoy ~ N 3
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4. BoIOpaHHBIH 1BUTATENb BEIOMPAETCS MIPOBEPSIETCS HA MEPErPY30YHYIO CIIOCOOHOCTH H IO
IIyCKOBOMY MOMEHTY:

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

MCT max = 0:85 MKp

M, - KpuTHYecKHi (MaKCHUMaJIbHBII) MOMEHT JIBUTATEIS
0,85 — k03 pPUIHEHT, YIUTHIBAIOIINH BO3MOKHOE CHIYKEHUE HATIPSKCHHUS

MKp = km Mion 5

( B KaTajore CEpHitHO BBIITYCKAEMbIX ITPOMBIIINIEHHOCTBIO IBUTATENEH
yarie BCEro JacTcs Kak Km=Mgo )
M HOM

k;, - meperpy3odHas CocOOHOCTh HJIM KPATHOCTh MAaKCUMaJIbHOTO MOMEHTA
M,on - HOMHUHAJIBbHBIM MOMEHT JBUTATENS

MHOM = MHOM (HM) 6

IlHOM

P.onm - HOMUHAJILHASI MOIIHOCTE JIBHATATEIIS
Nyoy - HOMUHAIBHAS YaCTOTA BPAIICHUS JIBUTATEIs

b) IIpH IIPOBEPKE MO IYCKOBOMY MOMCHTY NOJI’KHO BBIITOJHATHCA YCIIOBHUC :

Mnycx >M CT IyCK 7

e Mcrnyex - MyCKOBOM CTATUYECKUI MOMEHT I10 HArPy304HON Auarpamme ( caMblil IEpBBIH
o cuery - M; )
Muycx - IyCKOBOM MOMEHT JIBUTaTENIS

Mnycx = kn Miou 8

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

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

JABHUIaTCIIb Omkaiieii 0oJbIIeH MOIMHOCTHU U JISI TOBTOPUTH PACUCT.

[TPUMEP 1

Pacuera MomHOCTH U BEIOOpA ABUTATEIS SISl TIPOJOJKUTEIHFHOTO PEKUMA PaOOTHI.
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OmnpenenuTs MOIIHOCTH U BEIOPATh MO KAaTaJIOT'y aCHHXPOHHBIN IBUTATENh C KOPOTKO3aMKHYTHIM
POTOPOM ISl IPUBOJIA TIPOU3BOACTBEHHOTO MeXaHu3Ma. [0 TaHHBIM MOCTPOUTH HATPY30YHYIO
nuarpammy. Yactora Bpamenus n = 1450 06/mMuH.

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

Pemienue:
Ctpoum Harpy304HyIo AHarpamMmmy

M 4
(Hwm)
180 |

M4

150 — Ml
120 M3

90

60 —+
30

60 120 120 120 t(c)

2. Haxomum Mbp :\/ Mlztl_‘l‘ Mzztz_‘l‘ ...t an'[n =
4 +to+ ... Tty

=\ 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 katanory asuratens cepun 4A . [Ipu BeiOOpe oOpaTuTh BHUMaHUE Ha YaCTOTY
BpAIICHUS AJI. ABUTATENS Nyoy 15 OHA JOKHA TPUOTU3UTENHEHO COBMAAATH C YaCTOTON BpallleHuUs
pabouero MEXaHU3Ma Nyuoy pac. vex . LCIH  Nyoy iz HAMHOTO MPEBBIAET Nyoy pas. wex 5

TO B IPUBOJIC HEOOXOIUMO YCTaHABIIUBATH PEIYKTOP.
TexHUUeCcKUe JaHHBIC 3J1. IBUTATEI
Tun 4A160M4Y3; Pu=18,5kBt; nnHom = 1465 06/MmuH; mHOM = 89,5%; cose = 0,88;
km=Mkp =2,3; ko= Mnyck = 1,4.
Muom Muom

5. TlpoBepsieM BHIOpaHHBIN JBUTATEh HA IEPETPY30UHYIO CITIOCOOHOCTH
6
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A) ompenensieM HOMUHATBHBIA MOMEHT JABUTATENS 1O GopMyTe
Miom = 9550 - Pyou = 9550 - 18.5 =120,6 (Hm)
Nyom 1465

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

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

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

Bri6upaem no Harpy3o4Hoil [uarpaMmMe MaKCUMaJbHbINA CTATUYECKU MOMEHT
Mt max = 170 (Hwm)

Ycnosue o popmyse 4 | BBIIOJHSETCS

170 <235,8 (HM) — o neperpy304HoOi CriOCOOHOCTH BBIOPAHHBIH 3J1. JBUTATEIb MOIXOIUT IS
JTAHHOM pabOThI

6. IIpoBepsieM BEIOpaHHBIN ABUTATENh 110 ITyCKOBOMY MOMEHTY

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

HYCKOBOﬁ CTaTUYECKUHA MOMEHT OIpCaAcCiIsIEM I10 HOCTpOCHHOﬁ JuarpamMme
M cr nyex = M1 = 120 (Hwm)

[o ycnoBusiMm (popmyItbt 7
MHyCK = M CT IyCK

168.8 > 120 ycnoBue BBINOIHSAETCS — BHIOPAHHBIN JBUTATENb IPU €r0 YCTAHOBKE C JIAHHBIM
IIPOU3BOJICTBEHHBIM MEXAHU3MOM 3aIlyCTHTCS.

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

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

[Tpu aToM M» onpenensieTcst TOJIBKO 3a BpeMsi pabOThI 3J1. IBUTATENs, 0€3 yueTa BpEMEHU OCTaHOBOK.

2. Omnpenenenue HakTHUECKON BETUYHHBI TPOAOIKUTEIHLHOCTH BKIIOUCHHS 371, TBUTATENIS:
[IBp% =tp - 100% = tp - 100% 9
tp+t0 tII

T.K. [IB} wyame Bcero oriauuaercs ot I1B crangapTHOi, To P3 mepecunThiBaloT Ha OJInKalIIyto

CTaHJIaPTHYIO IPOAOKUTEIHLHOCTD BKIIFOUEHUS 10 (hopMyIie

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

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

3. Tlo kaTtanory BeIOMpAIOT JBUTATEh C HOMUHAILHON MOIIHOCTRIO PHOM mpu [1BcTtana Tak, 94To0s
PHoMm > P3 ctann mpu nyoy =n 10 Gopmyie 3
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3. BrIOpaHHBII ABUraTeNb MPOBEPSIOT HA MEPErPY30UHYIO CIIOCOOHOCTD U MO ITYCKOBOMY MOMEHTY

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

[NPUMEP 2
Pacuera Mo1mHOCTH M BBIOOpA ABUrATENs U1l IOBTOPHO - KPATKOBPEMEHHOIO PEXMMA PAOOTHI

OHpeI[eJ'II/ITB MOIIIHOCTHh U BBI6paTB I10 KaTajaory aCHHXpOHHBIﬁ JABUTATCIIb C KOPOTKO3aMKHYTBIM
POTOPOM 1JIsl TIPUBOJIA IPOU3BOCTBEHHOIO MEXaHH3Ma, PabOTAIOIIEro B IOBTOPHO —
KPaTKOBPEMEHHOM PEXUME, KOTOPBIH 3a/1aH HArpy304HOM quarpammoit. I1o qaHHBIM TOCTPOUTH
HArpy304YHyI0 IuarpaMmy. /[Buratens JOKEH pa3BUBaTh 4acTOTy BpameHus n = 700 o6/MuH.
M;=100HMm M,=70 Hwm M;=0Hm My;=60HM M5=40HM M¢=0HwMm

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

A M(Hwm)

M2 M3 M4 M5 M6 Ml

100 o
80

40 i

20 N

v

10 30 30 20 10 30 t(c)

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

M»h :\/ 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. Haxogmm MOIIHOCTB, COOTBETCTBYIOIIYIO Mb» 3a pabouee Bpemsi:

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

3. OrtHocuTeIbHas MpOAOJDKUTCIIbHOCTb BKIIFOUCHUS ABUTATCIIA:

[IB% =tp-100% =1tp - 100% = ti+b+t+ts = 10430420410 - 100% = 54%
tp+t0 tig t+o+t+H+ts +tg 104+304+30+20+10+430




4. TlepecunThiBacM 3KBUBAJICHTHYIO MOIITHOCTh Ha Omkaiiryto cranaaptayio 1B = 60%:

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

5. Tlo manHbIM KaTayiora Beioupaem 31. nqeurarenb 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 BEIOpAHHBIN JBUTATEIb HA IEPETPY30YHYIO CIIOCOOHOCTH
A) ompejenseM HOMUHAIIBHBIA MOMEHT JBHTaTeNs 1o Gopmyne | g
Mion = 9550 - Pyow = 9550 -5 =68,7 (Hm)
Nyom 695

b) onpenensiem kpuTHUeCKnii ( MAKCUMAaJIbHBINA ) MOMEHT JBUTATENS IO hopMyIie

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

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

Bri6upaem no Harpy3ouHoO# [uarpaMme MaKCUMallbHbINA CTATUYECKUN MOMEHT

Mer max = 100 (Hm)

Ycnosue o popmyse 4 | BBIIOIHSETCS

100 <117 (Hm) — o neperpy304Hoi CltoCOOHOCTH BHIOPAHHBIN 3J1. IBUTATETh MOJAXOAUT VIS JAHHOU

paboThI

7. TlpoBepsieM BbIOpaHHBIN JBUraTENb IO MyCKOBOMY MOMEHTY

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

IlyckoBOM CTaTH4ECKNI MOMEHT ONPEESAEM IO IOCTPOCHHON JuarpaMme
M criyex =M1 =100 (Hm)

ITo ycnoBusiM popmyiisl 7
Mnycx > M CT IyCK

123,7> 100 ycnoBue BBIIOIHAETCS — BEIOPAHHBIN ABUraTeNb MPU €r0 YCTAaHOBKE C TaHHBIM
MIPOM3BOJICTBEHHBIM MEXaHU3MOM 3aIyCTHTCS.

JIABOPATOPHAS PABOTA Ne 13
JIMCTaHIIMOHHOE YIIPAaBICHUE ACUHXPOHHOTO ABUTATENS ITPU TOMOIIY MATHUTHOTO MyCKAaTENs

[ens paboTsr:
HOJ’Iy‘II/ITB MPAKTUYCCKUEC HABBIKU YTCHUA U C60pKI/I 3HeKTqueCKOﬁ CXEMBI ITOOAKITHOYCHUA
MarHMTHOTO TyCKaTeNs 7Sl AUCTAHIIMOHHOTO YIIPABJICHUS ACHHXPOHHBIM dJIEKTPHUUYECKUM
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JIBUTATEJIEM.
3anmyCcTUTh 3JIEKTPUUECKUN JBUTATENb C IOMOIIBI0O MArHUTHOTO ITyCKaTes.

IIpoBecTu peBepcupoOBaHUE ABUTATENS C IOMOLIBI0O MATHUTHOI'O IIyCKATEJS.

VcnpITaTh aCHHXPOHHBIHN JBUTATEINb TIPU paboOTe OT ABYX (pa3 NCTOYHHMKA HAPSHKEHUS, TIPU
OJIHOBPEMEHHOM Ha)KaTUH KHOIOK Iyckatens «Bnepen» n «Hazan»

TeopeTnueckue CBEICHUS:

CmMoTpeTh MeToIMuecKoe mocodue "DaeKTpudecKuii mpuBos"

O6opynoBanue U MPUOOPHI:

HcTounuk nepeMeHHOro Tpexga3zHoro Toka

Tpexa3ublii aCHHXpPOHHBII TBUTATENb

JlaGopaTOpHBIi CTEH]T C MArHUTHBIM ITyCKaTeJIeM U KHOTIOYHBIM BBIKITIOYATEIeM
OpnnonosntocHbI BeikitouaTesb P2 [Ipubopsr:

- Boasr™erp U - u3mepsieT HanpsbKeHUE Ha BXOJe cxeMbl, o0o3Havyaetcst U (B);

QHSKTpI/I‘leCKaﬂ CXEMa IMOAKIKYCHHUA K TpeX(ba3HOI71 CCTHU IICPEMCHHOI'O TOKa ACUHXPOHHOTI'O
ABUTATCIIA ITPU IMTOMOIIU MAarHUTHOI'O ITyCKaTeJIA
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ITopsinok BeINOIHEHNSI paboOThI:
1. O3nakomMuTCs ¢ 000PY/TOBAHHCM H TIPHOOpaMHU. 3armicaTh TCXHHUYCCKUC JTAHHBIC ICKTPHUCCKUX
npudopoB B Tabanuy Nol.

Tabnuua Nel

HaumeHoBanue Ob6o3nauchuc | Cuctema npubopa | Knace Tounocty | [Mpeaen uamepeHus

npubopa

Ha CXeMme

LlcHa nencHus

2. Cobpatb cxeMy U MoKa3aTh ee MpenoaaBaTeio.
3. 3amkHYTh pyOMIBHHK P;

«Bnepea» u «Hazan»

Tabnuua Ne2
nyuskt | MaHunyasmus Pe3ynbraT MaHUNYISIIMA OtBeT
Haxatb kHOnky «Bnepea» Bpaienue pana aABUraTens no 4acosoii crpenke
4 Bpauleuue Ba1a NBHraTens npoTHe 4aCOBOM CTPENKH
Ocranoska Ba’ia ABmrarcns
Haxath KHOTIKY «CTton» Bpauienue Bana aBurarens no yacoBoii cTpeske
5 Bpaiienue Bana 1Buratens npoTHB YacoBOi CTPEKH
OcraHoBka Bajia uBHIATCIIst
Haxatp kHOonKy «Ha3zan» Bpauienue Basa asurares no 4acoBoii cTpeske
6 Bpaiienne Bana aABuratens npoTHR YacoBoOH CTPENKH
OcraHoBKa Balla ABHIarciis
7 Hpu pa60'ra10meM asurareine DNICKTPOABHIATEIb OCTAHOBHTBLCS
Pa3sOMKHYTbH BBIKIIOUaTENb P> DnekTpoasurarent OyIeT MPoaoKaTh paboTaTh
8 Haxartb kHonky «Cron» DNeKTPO/BUraTeNh OCTAHOBHTHCS
OnexTpoasHraTens OyaeT npoaomkaTh paboTaTh
IpH pazoMKkHYTOM DsieKTpoaBHraTeb 3apadoTaeT
9 BbiKIOYaTene Py Haxkartb Ha -
kioky «Briepe» wim «Hazany | 27€KTPOABHTATENb HE 3apaGoTacT
10 OnHOBpEMEHHO HAXKATb KHOMKH | DNEKTpoBHraTent sapaboTaer

DneKTpoABHIaTeIb He 3apaboracT

OTBeTHTBL HAa BONPOCHI:
1. Kak na3biBaiorcs AefcTBHS, IPOBOAMMBIE C MIEKTPOABUIATENIEM B IIyHKTaX 4 1 6.
2. Bnyskrax 7 1 9 B 91€KTpHUECKOi cXeMe BKIIOUESHHS aCHHXPOHHOTO JIBHIATeIsA Pa30MKHYT
OJTHOTIONTFOCHBIH BhIKTIOUaTeb Py  Kakyio pasHuity B paboTe 3MCKTPOABHTATCIIS BbI 3aMCTHIIH?
[MTouemy 310 Mponcxoaut?
3. OObsacuuTE NPHYMHY TOIO OTBETA, YTO Bbl 3aucaiy B iynkre 10.

JIABOPATOPHAS PABOTA Nel4

HccnenoBanue noixynpoBOAHUKOBOTO U0

I_ICJ'IL pa6OTBII O3HAKOMUTECA C pa60T01>'1, OCHOBHBIMH XapPaKTCPHUCTUKAMHU U

IMPUMCHCHUCM TTOJYIIPOBOAHHUKOBBIX JHUOJO0B - BBIIPAMUTCIBHOTO AUO0J4A,

muona llloTrTku, crabumuTpoHa.
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[TopsiIoK BBIMOTHEHUS PAOOTHI:

1. M3y4nTh TEOpeTHUYECKHE OCHOBBI IO MaTepualaM JICKIUH WM TEPEYHI0 PEKOMEHIOBAaHHOU
MpenoaBaTesieM JUTEPaTypPhl.

2. Y6eauthes, 4TO OOIIKI BBIKIFOYATEIb MOIYJIEH CTEHIa HaXoAsATCs B monoskeHun «BBIKIDy.

3. ITo yka3aHuWIO MpernojaBarelis, BHIOpaTh MOIYIHM CTE€HJAA JUIS BBINOJHEHHS TEKYIIETO 3aaHusl.
[ToaroToBUTH COEAMHUTENBHBIE TPOBO/IA (MIEPEMBIYKH ), BXOAIINE B KOMIUIEKT OCTABKU CTEH/IA.

6. CoeqMHNTh MOIYJIHM CTEHAA COIJacHO MPUHIMITHAIBHON JJIEKTPUYECKOW CXEME WM CXEMe
COCTUHEHUH.

/. IIpoBecTH SKCIIEPUMEHT.

8. BBIKIIIOYNTH IUTAHKWE CTEHIA.

9. CocraBuThb OTYET 110 JabopaTopHoii pabore.

[Topsimok mpoBeneHus skcepuMenTa: Mccnenosanne
BBITIPSMUTEILHOTO AMOIA
1. CobpaTth cxemy i HCCIEAOBAaHUS BBIIPAMUTENBbHOTO nuojna VD1 Ha MOCTOSHHOM TOKe

(puc.1).
PV1

£ []r

O «—>» O+
>

Puc. 1 HccnenoBanue nomaynpoBOJHUKOBBIX JUOI0B.

Jlist u3MepeHus: aHOTHOTO TOKa MCIIONIb30BaTh aMmepMeTp 0oka «3MeputenbHbie MPpUOOPH»,

JUIS. U3MEPEHHST aHOJHOTO HANpPSKEHHS - BOJIBTMETP. B KauecTBe MCTOYHHMKA MHUTAaHUS NPUMEHUTH

peryaupyeMbli MCTOYHMK TuTaHus «-12B...0...12B» 6noka «Wcrounuk nutanusi». [IpeacraButh

cxeMmy IJIsl IpOBEpKH mpernonaBarento. B kauectBe R1 ucnons3oBate conporusnenue 100 Om 6moka
«/lnompl, pe3aucTopsl, KOHIECHCATOPHI».

2. BxmrouuTh d3neKkTponuTaHue Mopaysed creHaa. CHATh  BOJIBTAMIIEPHYK) XapPaKTEPUCTHUKY

BBITIPSIMUATENHHOTO ToAa VD1 Ha MOCTOSHHOM TOKE CHadaja Jyisl PSIMOM, a 3aTeM JIJIsi 00paTHON

BeTBU. J{J1s1 CHATHS 0OpaTHOI BETBH U3MEHHUTH MONAPHOCTH (-12B....0).

Perynupys BxogHoe HampsbkeHHe ¢ moMolbio noreHuuomerpa «El» B npenenax 0...12B, uzmepsts

tok (P1) u nanpsoxkenue (P2) nma nuone. Pesynbrarel m3mepenuil 3anectu B Tabm. 3.1.1 u 3.1.2.
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BBIKTIOUNTE 3JIEKTpONUTAaHUME MOAYJIEH CTEeHIAa. YCTaHOBUTh moTeHuuomerp «El» B HyneBoe

IIOJIOKEHUE.
Tab6muia 1
Ly, MA
Tab6mua 2
Uo6p, B
'00p' MA

Hccneoosanue ouooa [Llommxu.

Cobpatp cxemy mist uccienoBanus nquona Llortku (STPS1045 na Gnoke «HenuHeHbIE 2IIeMEHTHI)
Ha NOCTOSSHHOM ToKe. Bbimonnuth myHkTel 1 u 2 nns auona Hlortku. CpaBHUTH BOJbTaMIIEpHBIE
XapaKTePUCTHKU OOBIYHOTO BBHIIPSIMUTEIBHOTO auoaa u nuona [oTTku.

Hccnedosanue cmabunumpona

CoOparp cxeMy il UCCIENOBaHHs CTAaOWIMTPOHA HAa TOCTOSHHOM TOKE (aHAJOTMYHO CXEME I10
puc.l). Bemonauts myHKT .2 s crabmiutpoHa. [locTpouTh rpadmk 3aBUCHMOCTH BBIXOJHOTO
Hanpsokenus U, OT ToKa I.,. Pe3ynbrarel 3anectu B Tab1I. 3.

Tabnuma 3

Uem (B)
Iw (B)

Ilo l'IOJ'Iy‘IGHHOfI BOJ'IBT@.MHCpHOI’I XAapaKTCPUCTHUKE ONPCACIINTbL HAIPSKCHUC CT8.6I/IJ'II/I38.LII/II/I u llcT
BCIIMYHHY I[I/I(I)(i)epeHL[I/IaJ'ILHOFO COIIPOTUBJICHUA.

JIABOPATOPHAS PABOTA Nel5
WccnenoBanue OUMONISPHOTO TPAH3UCTOPA
Lenn paboThI: O3HAKOMHUTHCS C paboToii, OCHOBHBIMU XapaKTePUCTUKAMU u
MIPUMEHEHUEM OHUTIOJISIPHOTO TPAH3UCTOPA.

[Topsok BeIMONIHEHUS PaOOTHI:
N3yuuts TEOPETUYECKUE OCHOBBI o Marepuanam JIEKIUI WU [IEPEYHIO
PEKOMEHIOBaHHOM IIPETOaBATEIEM JIUTEPATYPBI.

VO0eauThCs, 4TO BBIKIIOYATEIb CTEHIa HaXoAaTcd B mojioxkeHun «BBIKJIy

44



[To ykazanutio mpemnojgaBaTessi, BRIOpaTh MOAYJIU JUIsl BBITIOJHEHUS TEKyIIero 3agaHus. [1oAroToBuTh

COCAUHUTCIIBHBIC IPOBOAA (HepeMLI‘-IKI/I), BXOAAIIMEC B KOMIIJICKT ITOCTAaBKU CTCHAA.

CoeauHuTh MOAYJM COMIACHO MPUHIUIIUATBHOMN 3JIEKTPUUECKON CXEME WIIH CXEME COCTMHEHUH.

[IpoBecTu IKCIIEPUMEHT.

BrikarounTh CTCHA.

CocTaBuTh OTYET 10 J1AOOPAaTOPHOI padoTe.

[Topsaok npoBeAEHMSI SKCIIEPUMEHTA:

1. UccnenoBanue xapakTepuCTUK OUMOISPHOTO TPAH3UCTOPA.

1.1 Cobpatb cxeMy Juisl CHATHS XapaKTePUCTUK OUMOISAPHOTO TpaH3uctopa (puc.l). Mexay rueznamu

X2 n XII Bxmrounts muwuimamnepmerp PA3 Onoka «/3mepurenbHble NPUOOPBI», MEXKITY
rHe3naMu X1 u X4 - muwumnamnepmerp PA1. Coenunnte nepembiukoit THe3ga X3 u X7. Mexny
rHesmaMu X2, X5 um X4, XI16 BriawouyuTh u3MepuTenbHbie HpuOopel PVI1, PV2 06noka
«3meputenbHble TPUOOPHI» B PEKHUME HM3MEPEHHUS IMOCTOSHHOTO HampshkeHus. [loaxmrouuTh

UCTOYHUK « = Uy, ycTaHOBUB TyMOsiep SA2 B HUYKHEE MOJ0KEHHE.

1.2 CHSTh CTaTUYECKYIO XapaKTEPUCTUKY MPSIMOi nepenaun 1o Toky Iy ~ f ( I; ) npu 3Hauenun Uk,

1.3.

PaBHOM 3aJaHHOMY 3HaueHHIO Ey U R =0. JlJI1 DTOI'O JONOJHUTEIBHO MOCTABUTh NEPEMBIUKY
Mexay raesnamu X1 u X3. BKiIrouuTh 3nekTponuranue Moayiel crenaa. M3menss nonoxeHue
noteHmomeTpa RP1, Tem campiM m3MeHsisi TOK 0a3bl, CHUMATh MOKAa3aHUsI MUJIMAMIIEPMETPOB
PA1 u PA3. Pe3ynpraTsl u3mMepenuil 3anucarb B Tada. 1. Ilpu cHATUM XapaKTEpUCTUKU CIEIUTh

3a MMOCTOAHCTBOM HAIIPSIKCHUS U[(, BrIkIHOUNTE OJICKTPOIIUTAHUC Moz[yneﬁ CTCHAA.

Tabmuna 1

U.=6B
I5I’I’LA
Iy mA

CHATH XapaKTepUCTHKY MPSAMOI mepenaun 1o Toky I~ f (I; ) npu Hamumuuu Harpy3ku Rg. YOparts

k ®K RG c PA2

+ O

Uex I
O

Puc. 1 Uccnenoranve OUMOISIDHOTO ThAaH3UCTODA
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MepeMbIuKy Mexay rHe3aamMu X I, X3 (BKIIOYUTE B CXeMy pe3ucTop R»). BKIIoUnTh 351eKTpOnUTaHne
Moayiel crenna. C moMonibio nepekitovarens «R;» yCTaHOBUTH 3aJJaHHOE 3HaueHue pesucropa R,. C
noMoIeko noteHuuomerpa RP1 yctaHoBUTH TOK 6a3bl, paBHBIM HYIIO, @ C TOMOIIBIO TIOTCHIIMOMETPA
RP2 ycranoButh 3amanHoe 3HaueHue Ex. B nanpHeimem pyuky perynupoBku RP2 He Tporats. B
BOIM3U 00JACTH HACBHIINICHUS TOYKM CHUMATh 4alle. DKCIIEPUMEHTAJbHBIE Pe3ylbTaThl 3allucaTh B
Tabn. 2. BBIKIIOYHTH AIIEKTPONUTAHWE MOAYNeH cTeHna. I[loCTpouTh AKCIEpUMEHTAIbHBIC

XapaKTEPUCTHUKH.

Tabmuua 3.2.2

UK3 =

I; mA

I, mA

1.4 Tlo noctpoeHHO B 1. 1.3 XapakTepucTHKe ONpPeAeTUTh 00JaCTH aKTUBHOTO YCUJICHHSI, OTCEUKH U

Hachlmenusi. Onpeaenuts MakcumanbHblii ToK Ix ~ f (U, ), Ipu KOTOpOM emie oOecrednBaeTcs

JINHEMTHOE YCUJICHUE.

1.5 CHATh BBIXOJHBIC CTaTHYECKUE XapakTepucTHKH Tpausucropa Iy ~ f (U, ), npu I; =const. ns
3TOrO JIOMOJHUTENIBHO YCTAHOBUTH MEpEMbIUKY Mexxy THezaamu X1 nX3.

Bxkitounts nutanue. Mi3MeHsst Tok 0a3bl OT HYJSL CHATh CEMENUCTBO BBIXOJHBIX XapaKTEPUCTUK
Y 3apUCOBaTh Ha OJHOM PHCYHKE BBIXOJHBIE XapaKTEPUCTUKHU JUIS TPeX 3HAaueHuM Toka 6asbl: I5 = 0;
I5:70,5 I max ; 163 15 max. st aToro ¢ momoieto noteHmomerpa RPV1 ycranaBnuBaTh TOk 6a3bl
(mokazanust muutnammepmerpa PA3) - I5 = 0; 152 70,5 I5 max; 53 I max.

W3mensas HanpsbkeHue Uy, noreHnnometpoM RP2 B nenu kosiiekTopa OT HYJIEBOIO 3HAYEHUS
U3MEPSTh TOK KOJJIEKTOpa Ix TpaH3ucropa (Muwutnamnepmerpom PA1). IIpousBectu n3MepeHus Toka
KOJUIEKTOPA MPU HECKOJIbKUX 3HaueHusX HanpsokeHus Uy, (mokazanus mynbtumerpa P2). PezynbraTsl
u3MepeHuil 3aHectu B Tabin.3. [IponsBecTn aHanOrM4HbIE U3MEPEHHUS MPHU JBYX IPYTUX 3HAYEHMSIX
Toka Oa3bl. Ilepen kakabIM HM3MepeHMEM HEOOXOIMMO MOJPEryIMpPOBaTh TOK 0a3bl TPaH3UCTOPA.
BBIKITI0YMTH IUTaHUE MOJYJIEHN CTEHA.

Tabmuua 3.2.3

15] = mA

Us B

I, mA

152 = mA

Uw B

I. mA
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I53=

Uo» B

Iy, mA
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JIABOPATOPHA PABOTA Nel6

HccenenoBanue NByXIIOIYIIEPUOJIHOIO BBIIPSIMUTENSA

HeJ'IB pa6OTBIZ O3HAKOMMUTBCA C IIPpUHIUIIOM pa6OTBI u OCHOBHBIMH
CBOMCTBaMH OIIHO(i)a?)HOFO JABYXIIOJXYIICPUOJHOTO BBIIIPAMUATCIIA.

[Topsiaok BeIoHEHHs paboTHI:
1. M3yuuts rnaBy «Onucanue 000pya0BaHUSY.

2. W3yuuTh TEOPETUUYECKNE OCHOBBI [10 MaTepHaiaM JIEKI[UI UM [IEPEYHIO PEKOMEH0BAHHOMN
IIpenojaBaTesieM JIUTEPaTyphl.

3. Y0emuTthes, UTO BRIKJIFOYATENH CTEHAA HaX0UTCs B monokeHnu «BBIKJI»

4. Tlo ykazaHuto npenojaBaressi, BBIOpaTh MOAYIH JJIs1 BBIITOJHEHUS TEKYLIETO 3aJaHHsL.
IToaroToBUTE COEAMHUTENBHBIE TPOBOAA (TIEPEMBIUKH ), BXOAALINE B KOMILIEKT TOCTaBKH.

5. CoeIuHUTh MOy COIVIACHO NPUHIUIINAIBHOMN 2JIEKTPUUECKON CXEeME WM CXEME COCIMHEHUM.

6. IlpoBecTH 3KCIIEPUMEHT.
7. BBIKIIIOYUTH CTEH/I.
8. CocTaBHUTH OTYET 10 JIAOOPATOPHOU padoTe.

HOprI[OK MMPOBCACHUA SKCIICPUMCHTA!
1. Hccnenosanue pa6OTBI O,I[HO(I)a?»HOl"O BBIIIPAMUTECIIA B PEKUME XOJIOCTOIo Xoaa.

CobpaTtb cxemy puc. 1.

Y30 TP1

o—"

~220B

Q

Puc.1 Uccaenoanue ogHO(}a3HOTO BBIIPSAMUTENS U CIIIAKUBAIOLIIMX (QHIIBTPOB

[Tpumeuanue. B kauecTBe McTrouHMKa curHana (Beixox Bropmunoit oomoTku Tp.1) ucnons3zoBathb
m060# 1 3 Tpex Bbixo0B A,B mim C tpexdasHoro renepatopa S0I'n

1. Jlng mpoBeieHus ONbITa XOJIOCTOr0 X0Aa UCKITIOUUTh HAarpy3Ky U3 CXeMbI (OTCOEAMHUTH OJI0K
«HenuHeitHble 1 peakTUBHBIE 3JIeMEHTHI» U «CoNpoTUBIIEHUS 100aBOoYHBIeY). [IpricoeAMHUTD K
uccnegyemMomy 610Ky «Jlnomasl, Pesuctopsl, konaencaropsn» amnepmetp PA1 Goka
«3mepurenbHble TPUOOPHI» A1 U3MEPEHUS BRITPSMIIEHHOIO TOKa Harpy3ku. Brirounts
ANEKTPONUTAHUE CTEH 1A, TOJATOTOBUTH K paboTe ocuuiuiorpad ais HabmoaeHus: Gopm
HaIpSOHKEHUN.



2. Tlpu paGoTe BBIMPSAMHUTEIS B PEKUME XOJIOCTOTO X0/1a U3MEPHUTH BOJIBTMETpOoM PV1
JEMCTBYIOIIEE 3HAUEHNUE BBIIPAMIIIEMOTO NIEPEMEHHOI0 HanpsbkeHus Us. PesynbpTaT nsmepenus
3anucatb B Ta0. 1.Ilonkmounts BMecTo BonbT™MeTpa (PV1) ocummnorpad. IloxyunTts Ha s5Kpane
YCTOMYMBOE N300paKEHUE U ONPEACTUTH [0 OCHMIIIOTPAMME aMIUTUTYTHOE 3HAUCHUE
BBIIPSIMIIIEMOTO HanpsikeHus Us,- 3aprucoBaTh B MaciTadbe OCHMIIIONPaMMy BBIIPSMIIIEMOTO
HaIPSDKCHUS.

3. Hsmepurb BosbTMeTpOoM PV2 BenuuuHy BBIIPSIMIEHHOIO IIOCTOSHHOrO HampsbkeHus U, B
PEKUME XOJIOCTOr0 X0a BeIpsiMUTENs. Pe3ynpTaT 3aHecTu B Tab. 1

Taobnuua 1

Uy, B Uyn, B UsB U/ Uy Us/U,

[ToaxmounTe ocumsuiorpad K OJHOMY M3 AMOJOB, MOJIYYUTh YCTOHYMBOE HM300pa)K€HUE, U3MEPUTH
BEJIMYMHY MAaKCHUMaJIbHOTO OOpaTHOro HampsbkeHust Ha auoje Upbp. Mako 3apucoBaTh B TOM K€
MaciTade oOCHIIIOrpaMMy HaNpsDKEHUS Ha JUOJE.

HccnenoBanue paboThI BEIIPSMUTENS 0€3 CTIaKUBAIOIINX (HIBTPOB.

JUis 3TOro MOAKIIIOYMTH pe3ucTOpbl Osioka (lMoabl, Pe3sUCTOpbl, KOHAEHCATOPHD» B CXEMY
(puc.1) u yCTaHOBUTH B COOTBETCTBUU C BAPMAHTOM BEJIMYHMHY €TI0 CONPOTHBIIEHUS (Tab1..2).

[TonkarounTh BBIBOJABI OcLMIUIOrpada mapaieNbHO Harpy3ke, 3apucoBaTh B IPEKHEM
MacmTabe OCHMWIOTPaMMy BBIIPSIMIICHHOTO HampsDKeHUsT Ha Harpy3ke Uy TpH  OTCYTCTBHH
criaaXuBaromux (GuiabTpoB. ONpeenuTh MO OCHHUIOTPAMME JBOHHYIO aMIUTUTYAY ITyJlIbCcaluit
BhIIpsiMiIeHHOTO HanpsokeHus AU. Tlpu HEOOXOIMMOCTH YBEIMYUTh YyBCTBHTEIBHOCTH YCHIIUTEIS
ocmuiorpada, yCTaHOBHB Yy HEro 3akpbIThii BXxoi. M3meputh ¢ momomipio BoJbTMeTpa PV1
MTOCTOSIHHYIO COCTaBJISIFOIIYIO HallpsDKeHUs Ha Harpyske Uy, Pe3ynbraTel n3mMepeHuil 3aHecTH B Ta0u.3.
[To pe3ynbraram u3MepeHuit onpenenuTs KodphuueHT nynscanuit g = AU/2* Ud .

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

R3, Om
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