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PACCMOTPEHO: 'OI'JIACOBAHO:
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Pa3paboTuuk:

H.Bb. Omepcanu npenoaasarens @PI'6OY BO Upl ' VIIC CKTuC

Metoanyeckue yka3zaHHs 110 BBIIIOJHEHUIO Ja00OpaTOPHBIX pabOT COCTABIEHBI B COOTBETCTBUHU C
paboueit mporpamMMoil  yueOHOM AUCIUIUIMHBL, pa3padoTaHHOW Ha ocHOBe DenepanbHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEeIbHOrO CTaHAApTa IO CHEHUAIBHOCTH CpeIHEro NpogecCHOHaIbHOIO
obpazoBanus 23.02.04 TexHuueckas SKCIUIyaTalus MOJbEMHO-TPAHCHIOPTHBIX, CTPOUTEIbHBIX,

JOPOXKHBIX MaIlIMH U 000pyJOBaHUSA (110 OTPACIIAM).



MeTtoauueckue yKka3aHusi K BHITOJHEHUIO 1a00paTOPHBIX padoT

o Kaxaplif CTYZCHT BBIIOJIHSAET pabOTHI 10 CIIEMATFHOMY TpaduKy.

e K BbINMoMHEHHUIO PaOOTH HEOOXOIMMO TOATOTOBUTHCS JI0 Hauala 3aHsATHS B
J1a00paTOpHH.

e [loMHMO JAHHOTO METOJUYECKOTO TOCOOHSI PEKOMEHIYETCS HCIIOIb30BAaTh
JOTIOJTHUTENIBHYIO JTUTEPATYPy U KOHCTIEKT JICKIIHA.

e [lpu noaroroBke HEOOXOIUMO MPOAYMBIBATH OTBETHI HA KOHTPOJIbHBIE
BOTIPOCHI.

e K BBINIOJTHEHHIO pa6OTBI AOITYCKArOTCA TOJIBKO IMOATOTOBJICHHBIC CTYACHTHI.

[IpaBuna oopmieHus oryeta o JadbopaTopHOil padoTte
JlaGopartopHas paboTa npeacTaBiasieT co00i HEOOBIIIOE, HO BIOJHE 3aKOHUCHHOE
yueOHoe uccienoBanue. OT4er o 1adopaTopHOil paboTe SBIAECTCS TOKYMEHTOM,
OTPAKAIOUIUM PE3YIbTAThI BHITIOTHEHHOTO UCCIIEIOBAHNS C MAKCUMAJILHON MTOJTHOTON U
00BbEKTUBHOCTHIO.
K odbopmiiennio TeXHUueCKON JOKyMEHTAIIMHU MPEIBABISIOTCS elnHbIle TpeOoBanus. B
OTIPENICICHHOM Mepe STUM TPEOOBAHUSM JOJKEH YIOBJIETBOPSATH U OTYET O

nabopaTopHO# padoTe.

TpeboBaHus Kk 0POPMIICHUIO OTYETA
OTtuyeT noyKeH OBITHh BBHITIOIHEH Ha Oymare ctannapTHoro pasmepa (hopmat A4) ¢
MOJISIMH TI0 00€MM CTOpPOHaM TeKCcTa. Marepuai oT4eTa T0OJDKeH UMETh YETKYIO
pyOpUKaIHIO, KaXAbIA pa3aen He00X0 MO CHAOIUTh 3ar0JIOBKOM.
ITpumepHEBIi cocTaB oT4YeTa 1o JJabopaToOpHOU padoTe:
11e7Ib paboThI;
MOPSIIOK BBHITIOJTHEHMSI JTA0OpaTOPHOU PabOTHI;
MPUHITUTITHATBHBIC AJICKTPUICCKUE CXEMBI U (MIIH) CXEMbI COSMHCHUI;
. MepPEUYCHb H3MEPHUTEIIBHBIX TIPUOOPOB U ANEKTPOOOOPYIOBAHUS C YKA3aHUEM
MACMOPTHBIX JIAHHBIX;

Ta6JII/ILIBI OKCIICPUMCHTAJIbHBIX I/ICCJIC,ZIOBaHI/Iﬁ M BBIIIOJIHCHHBIX BBI‘II/ICJICHI/II\/'I;
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ArarpamMmbl U rpauKy XapakTePUCTUK (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH;

BBIBOJIbI MJTU 3aKITIOYCHHE O MPOIeTIaHHON padoTe.

I[TPABNJIA TEXHUKHU BE3OITACHOCTH
ITPH1 BBIITOJIHEHNN JIABOPATOPHBIX PABOT

Jlo Hauana paboT kaxaeiii ctynent JOJDKEH BHUMaTeIbHO O3HAKOMUTHCS C
HACTOSIIMMH MPABUIIAMU U PACIIACATHCS B KypHAJIE YUETA HHCTPYKTAXKA 110 TEXHUKE
0€30MacHOCTH.

Crynent OBA3AH BBITONMHATE CaeayOIME IPABHUIIA:

1. [Tepen BkItOueHNEM 1aOOPATOPHOTO KOMIUIEKca B ceTh 220 B ybeaurech, uto
TyMOJIep BKIIFOUEHHSI HAXOAUTCS B oJioskeHnH «BBIKJIL».

2. [Tpu cOopke 1enu UCnoyib3ylTe MPOBOJia C UCIIPABHOMN H3OJIAIIHEH.

[Tonxirouast npubOpsI, MPOBEPSANTE COOIIIOIEHUE HOPM Harpy3kH (padouee
HaIpsHKEHUE KOHAEHCAaTOpa, MAaKCUMAJIbHBIN TOK JJIs1 KATYIIEK WHIYKTUBHOCTH U T.IL.).
3. COopKy 2JeKTpUUECKOH 1IeNH BEIUTE 110 KOHTYpaM, HayMHasi C OCHOBHOTO,

COACPIKACTO HCTOYHHK ITUTAHUA

+. BxirouaiiTe HCTOUHUKY MATAHUS TOJIBKO TIOCIIE€ MPOBEPKH 1IEMHU
MpEenoaaBaTeieM.

5. [Ipu npoBeeHnN JIIOOBIX U3MEHEHUN B CXEME OTKJIIOUANTEe UCTOUYHUK MTUTAHMUS.
6. OTKIIFOYMTE MUTAHKE MO 3aBEPLUICHUI0 U3MEPEHUI.

3AITPEINAETCA

1. Kacartbcs TOKOBEIyIIMX YaCTEN CXEMBI METAJUIMYECKUMHU MPEIMETAMM,

paboTaTh MOKPBIMU PYKaMH.

2. bes pa3zpemnienus npenomaaBaTes BKIOYATh JJA00OPATOPHBIC CTEHIBI B CETh
220B v noaBaTh HANIPSIKEHUE HA CXEMY.

3. [lepemeniaTs 1abopaTopHbIE CTEHABI C OJTHOTO CTOJIa HA APYTrOW WU
BCKPBIBATh UX.

4. Kyputh B 1aboparopuu, HAaXOAUTHCS B BEPXHEH OJ€K/I€ WU TOJIOBHBIX YOOpax.
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[To Bcem BO3HMKAIOIIMM BOIIPOCAM CTYACHTaM CJeIyeT oOpamiarbes K
IPernoaBaTesio Wi JIabopaHTy. 3a mopuy o00pyAOBaHUS CTYIEHTHI HECYT

MAaTCpHUAJIbHYIO OTBCTCTBCHHOCTD.



COJIEP)KAHUE

JlabopaTtopuoe 3ansitue Nel MccnenoBanue 1eneit HOCTOSHHOTO TOKA CO CMEIIaHHBIM
COEJIMHEHHUEM PE3UCTOPOB
Jlabopatopuoe 3ansitue Ne2 MccnenoBanue notepu HanpsHKEHUS B JIMHUA

aNeKTponepeaad
JlaboparopHoe 3ansatre Ne3 Hepa3BeTBieHHBIC IIENb IEPEMEHHOTO TOKA C aKTUBHBIM
CONPOTHUBJIEHUEM U KaTYIIKON UHIYKTUBHOCTH.

JlabopaTtopHoe 3aHsiTue Ne 4 Pa3BeTBJIEHHBIE LIETIb IEPEMEHHOTO TOKA C pEaIbHOU
KaTYyIIKON MHAYKTUBHOCTH U KOHIEHCATOPOM.

JIaboparopHoe 3anstue Ne5 Bbibop npubopoB, UCHOIB3YEMBIX JIJISl ONIPEIEICHUS
[IapaMEeTPOB AJIEKTPUUECKOMN LENN

JIaGoparopHoe 3ansTue Ne6 M3MepeHue SHEPruu B JEKTPUUECKUX 1IETISX.
Jlaboparopuoe 3ansitue Ne 7 I3MepeHue CONpOTUBICHUN U30ISIIUN SIEKTPUUESCKUX
ka0enen

JIaGoparopHoe 3anstue Ne 8 Vccnenoanue paboTsl o JHO(a3HOTO TpaHCPopmaTopa
JIabopatopHoe 3ansitue Ne 9 MccnenoBanue pabotsl oiHO(da3HOro TpaHchopmaTopa
HcnpiTanue Tpex¢pazHOro aCHHXPOHHOTO JBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM
JlaGoparopuoe 3ansatue Ne 10 VcmbiTaHue 3JE€KTpUUECKOTO ABUTATENIS TIOCTOSHHOTO
TOKa MapajuieIbHOr0 BO30YKIEHUS.

Jlabopatopuoe 3ansitue Ne 11 MccnenoBanue paboThl 3JIEKTPUIECKOTO T€HEpaTOpa
MOCTOSIHHOT'O TOKA MapajuieIbHOr0 BO30YKICHUS.

Jlabopatopuoe 3ansitue Ne 12 BeiOop anexkTpoaBuraresns Ajist padoThl 2JIEKTPOIIPUBOIA
Jlabopatopuoe 3ansitue Ne 13 JluctaHIIMOHHOE YIIpaBiICHUE ACHHXPOHHOTO JIBUTATES
MPY MOMOIIY MAarHUTHOTO MyCKaTes

Jlabopatopuoe 3ansitue Ne 14 VccrnenoBanue moryipOBOJHUKOBOTO JTUO/1A
JlabopaTtopHoe 3ansitue Ne 15 VccnenoBanne OUNOJIIPHOTO TPaH3UCTOPA
JlabopaTtopHoe 3ansitue Ne 16 VccinenoBanue o1HO(a3HOTO IBYXIOJYEPUOTHOTO

BBITIPAMHATCILA



JIABOPATOPHASA PABOTA Ne 1

HccnenoBanue 1iemneil HOCTOSHHOIO TOKA CO CMEIIaHHBIM COSIUHEHUEM PE3NUCTOPOB.

Lenp paboTsr:

1. TIproOpecTu mpakTUYECKHE HABBIKA YTEHUS U COOPKH AJIEKTPHUECKON CXEMBI TIOKITFOUCHUS
CMEIIIaHHOTO COSAMHECHUS PE3UCTOPOB M MPUOOPOB, UCTIOIB3YEMbIX ISl KOHTPOJIS TapaMeTPOB
ANIEKTPUYECKON TETTH, K JEKTPUIECKON CETH MMOCTOSTHHOTO TOKA.

2. HpOI/I3BCCTI/I HU3MCHCHHUA B CXEMC ITYTCM BKIIIOUYCHUSA U OTKIIIOYCHHA OTACIIbHBIM 3JICMCHTOB LICIIN U
BETBEH CXEMBI C IOMOIIBIO BHIKITFOYATEIICH.

3. TlpocneauTs 1Mo MOKa3aHUSAM MPUOOPOB U3MEHEHHUS, TPOU3BOTUMBIC B CXEME.

TeopeTnyeckue CBEICHUA:
[TpocMoTpeTs MeToanueckoe mocodre "DneKTpudecKue ey MOCTOSHHOTO ToKa"

O6opynoBanue U IpUOOPHI:

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

2. biok pe3sucTopoB KOJIUYECTBOM 9 IIT.

3. CoeauHuTeNbHBIC MPOBOJIA

4. Tlpubopsr:
—  Munnunamnepmerp mA; (mA)— u3MepsieT cuily TOKa B HEpa3BETBICHHOM YacTH LieNn
—  Mumamnepmerp mA; (mA)— u3MepsieT CUIly TOKa B IEpPBOil BETBU pPa3BETBICHUS PE3UCTOPOB
—  Mwnuamnepmerp mAs (mA)— u3MepsieT CUly TOKa BO BTOPOM BETBU Pa3BETBIICHUS

pE3UCTOPOB

— Boastmerp U (B)- u3Mepsier BXOAHOE HANPSHKEHUE IEKTPOCXEMBI
— BonbsrMerp Uj- u3Mepser najeHus HapsHKEHUs Ha y4acTKax LNy
— PyOunbuuku Py, P, P3. P4 - mpou3BoasT BKIIOUEHHE U IEPEKIIIOUEHUE B CXEME

DJeKTpUUeCcKas CXeMa BKIFOUYEHHUS PE3UCTOPOB
[Topsnox BeIMONHEHUS PaOOTHI:
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1. 3ammcaTh TEXHHYECKHUE TAHHBIC MIEKTPUIECKUX MPUOOPOB B TaOmuIry Nel.



Tab6muma Nel

HaumenoBan | O6o3Hauenue | Cucrema Kiace [Ipenen Hena
ue npubopa | Ha CXeme npudopa TOYHOCTH W3MEPEHUs JICTICHUS

2. 3ammcaTh MOKa3aHHs MPUOOPOB B TaOmHIy Ne2.

Tabmuia No2

N3meputh PyOounpHUKH

Jlj/gn U, 1l i) 3 U | U | Us | Uy | Uy J_ e
B mA mA mA B B B B B

1 P, 1, P31, P41
2 Py|, P31, P4 1
3 P,|, P3|, P41
4 P>|, P31, Py |

3. BbruucnuTe napameTpsl LenHu, UCIob3yst 3akoH OMa, 3aKOHBI IOCJIE0BATEILHOTO U
HapauIeIbHOrO coeiuHeHus. Beruncnenus 3anectu Tabmuimy Ne3.

Tab6muma Ne3
Brerauciouts
e R Ros Rs Roso 1 P
KOM KOM KOM KOMm mA Bt
1
2
3
4

4, I[J'ISI KaXXa0ro ciydasa NepCKIOYCHUA IS C ITIOMOIIBIO BI)IKJ'IIO‘IaTeJ'IeI\/'I, 3aprucCoBaTh
QJICKTPHUYICCKUC CXEMbI pa60Ta101111/1X Ha JaHHBIM MOMEHT PE3UCTOPOB LICTIN.

JIABOPATOPHAS PABOTA Ne 2

HCCJ’IC}IOB&HI/IC MMOTECPH HAIIPSIKCHUA B JIMHUU SJICKTpOIICpEaay.

[ens paboTsr:

1. TIpuoOpecTu mpakTUYeCKHE HABBIKA YTEHUS U COOPKH JIEKTPHUUECKON CXEMBbI OJKIIOUEHUS
aNeKTpudeckoi Harpy3ku k JIOIIL.

2. MHccnepoBaTh 3aBUCUMOCTD noTepu Hanpspkenus B JIDIT ot Toka, morpebisemMoro
3JIEKTPOHATPY3KOM, U pa3IMYHbIX MaTEPUAIOB, UCIIOIb3YEMbIX ISl U3TOTOBIIEHHS TPOoBO10B JIDII.

3. Hsmepurs norepu HanpsbxeHus B JIOIL.

O6opynoBaHue U MPUOOPHI:
1. HcTrouHuK nNUTaHUS — AJIEKTPUUYECKask CETh MEPEMEHHOr0 TOKa Ha HanpshbkeHue 220B.
2.  Maker nuHMHM 371€KTponepenayd AmHoi 50 M
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biiok tamn HakanuBaHUS

CoenuHuTENBHBIE MPOBOAA

[TpuGopsr:

— Awmmnepmetp A (A)— u3MepsieT CHITY TOKa B AJICKTPUIECKOH IIETTH HArPy3KH

— BonbrMmerp U; (B)- u3MepsieT BXOJAHOE HAMPSIKEHUE DJICKTPUUECKONU TUHUU

— BounbrMmerp U, (B)- n3MepsieT BEIXOHOE HANPSDKEHHUE SJIEKTPUUICCKON JIMHUH, HITYIIECH Ha

Harpysky

kW

DJIeKTpUYEeCcKasi cXeMma MOJKII0UCHUS SJIEKTPUYECKON HArPy3KHU
K Jtuann JIDII

U = 2208 (UD (UD R XD Y

J12n

[Topsnox BeIMONTHEHUS PAaOOTHI:

1. 3amucaTh TEXHUYECKHE JaHHBIC IIEKTPUUECKUX MPUOOpoB B TabauIry Nel.

Ta6mmia Nol
HaumenoBa | O6o3nauenue | Cucrema Kiace [Ipenen [ena
HUE Ha cXeMe npubdopa TOYHOCTH U3MEpEHUS JeJIeHUS

npudopa

2. CobpaTb cxeMmy U IIOKa3aTh ee MPerno1aBaTellio.
3. B kaxnom 0j0Ke npojienaTh TP ONBITA C Pa3IUnYHBIM KOJIMYECTBOM JaMIl Harpy3KH.

[Tonyuennbie pe3yabTaThl 3anucaTh B Ta0IUILy No2.

Ta0mmma Ne2.
Ne N3mepeno
n/n 1 U, U, L ITpumeyanue
A B B M
MEJIHBIE POBOAA  Pyer=0,017 (Om - MM2/M)

1 50 2 JIaMIIBI

2 50 4 mamIIel

3 50 6 namI

YKEJIE3HBIE MPOBOJA  Pseneso—0,13 (OM - MMZ/M)

1 50 2 JIaMITBI

2 50 4 mamIIel

3 50 6 namI




4. Boeluncauth napameTpsl 1enu. Beruncnenus 3anectu B Tabmuiry Ne3.

TaGmmia Ne3.
Brmaucneno
RHaZpVSKu Rnpogodos P 1 P 2 U AU S
Om Om Bm Bm % B MM
MeOHble NP0B00A  Pe0,=0,017 (Om ‘MMZ/M)
1
2
3
Jicene3nble NPo8o0A  Pycereso=0,13 (Om 'MMZ/M)
1
2
3
Hcnonb30Bath HOPMYITBI JIJIsl BEIYMCIICHHINA:
U
RHaep = Tz COINPOTHBIICHUE HATPY3KU Pl =1-U 1 MOII[HOCTb B Ha4aje
JINHAHU
AU =U 1= U »  ToTepu Hanpskenus B JIDII P,=1U, MOIITHOCTH B KOHIIE
JINHAU
AU
Rnp = I conpotusiienue JuHuu JIDII n= FZ -100%  KII1J naun
1
2L
S=p- R ceuenune nposonos JIDII

JIABOPATOPHAS PABOTA Ne 3
HepasserBieHHas Lenb NEPEMEHHOIO TOKA C AKTUBHBIM COIIPOTUBIICHUEM U KaTYIIKON
UHIYKTUBHOCTH.

ens paboTsr:

4. TlpuobpecTn NpakTUYECKUE HABBIKK YTECHUS U COOPKU ANEKTPUUECKON CXEMbI TIOKIIOUEHUS
M0CJIeI0BATENbHOTO COeIMHEHHSI PeabHON KaTyIIKH HHAYKTUBHOCTH, peocTara U mpudopos,
HCIOJIb3YEMBIX JJI1 KOHTPOJIA TapaMETPOB IEKTPUUECKOH LIETH, K AIEKTPUYECKON CETH
IIEPEMEHHOT'0 TOKA.

5. H3MeHeHHeM aKTMBHOTO CONPOTHUBIIEHUS PEOCTaTa U N3MEHEHNEM UHAYKTUBHOCTH KaTyIIKU
IIPOBEPUTH JIeUCTBUE 3aKOHA OMa JUIsl HEPA3BETBIICHHBIX LIETIEN IEPEMEHHOIO TOKA.

6. Iloay4yuTh npakTUYECKUE HABBIKH MOCTPOCHHSI BEKTOPHBIX AMATrPaMM JUIS [TOCJIEI0BATEILHOTO
COEJTMHEHUS DJIEMEHTOB LIEITH.

O6opynoBanue u MPUOOPHI:

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

Karyiika HHIyKTUBHOCTH C MAarHUTOIIPOBOJIOM

Peocrar

CoeauHuTENBHBIE TIPOBO/A

[TpuGopsl: -AMnepmeTp A (A)— U3MepseT CUTy TOKA B IIeTIH
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1.

Boasr™merp U (B)- u3mepsieT BX0JHOE HANPSIKEHUE DIIEKTPOCKXEMBI

Boasr™merp Ua (B)- u3mepsier nageHue HanpspKeHHUs Ha peocTaTe
Bonsr™merp Uk (B)- nu3mepsier najenue HanpsKeHUs Ha KaTylIKe HHIYKTUBHOCTH
Barrmerp W (BT) - u3MepsieT akTHBHYIO MOIIIHOCTb 3JIEKTPUUYECKOH LienH

:‘)J'IGKTpI/ILIeCKaH CX€Ma BKIIFOYCHHA ITOCIIEA0BATCIIBPHOI'O COCAMHCHU A peaﬂbHOﬁ KaTylIIKu

WHAYKTHBHOCTH M p€ocCTara

(v,)
NS
P 1 fa
N o I ,J:
— ™ A W )l—e
o .
LJ
U . Ra,
yr0a, (V) ©
c X
LF\’
— [Mopsok
BBITIOJTHEHUS paOOTHI:
3anucarh TEXHUYECKHE TaHHBIC SJICKTPUIECKUX MPHOOpOoB B TabmuiryNel
Tabnuna Nel
HaumenoBan | O6o3nauenue | Cucrema Kiace [Ipenen [ena
ue mpubopa | Ha cxeme npudopa TOYHOCTHU HU3MEPEHUS JIeTIeHUs

2. CoOpatb cxeMy U IOoKa3aTh MPENoIaBaTeiio.
3.

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

MakKCuMyma. HpI/I KaXI0M U3MCHCHUUN COMMPOTHUBJICHUS CHATH ITOKa3aHUA HpI/I60pOB " 3aHCCTHU UX

MoKa3aHus B Ta0IHILy Ne2.
[Tpu MakcMalbHOM 3HAYEHUU COTIPOTUBIICHUS PeOCTaTa U3MEHUTh UHAYKTUBHOCTh KaTYIIKH
MyTeM U3MEHEHHUS ee TIOJIOKEHUS Ha cepIeYHIKE MarHUTONpoBoaa. [Ipu kakaoM u3MeHeHun

CHATH ITOKa3aHUA HpI/I60pOB 1 3aHCCTU UX IIOKa3aHUs B Ta6J'II/II_[y No2.

Ta6mmma Ne2
N3MEPEHO
No U Ua Uk 1 P ITPUMEYAHUE
B B B Bm
1 Rpeocrara = 0
2 Rprocrara - cpenHee 3HaueHue
3 Rprocrara - MaKCUMabHOE 3HAYCHUE
4 1 monoxeHune KaTylKk1 HHAYKTHBHOCTH
5 2 MOJI0)KEHUE KATYILKH UHAYKTUBHOCTH
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5. Ilo pesynbpTaram U3MepeHH, MOIb3YACh IPUBEAEHHBIMU HUXKE (POpPMyTIaMH, IPOU3BECTH
BbIUUCIIEHUS. Pe3ynbTaTsl BRIYMCICHNHN 3anucaTh B Tabnuiy Ne3.

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

N | W=

U
Z = T nonnoe conponmuenenue yenu (Om)

R, = akmueroe conpomusnerue peocmama (Om)

IS}
P

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

U
Z, =— noaHoe conpomunenue kamywku unoykmusrnocnu (Om)
I

P o
R,;, e obwee akmusnoe conpomuénenue yenu (Om)
R,. =R, —R, axmusnoe conpomuenenue kamywru unoykmuenocnu (Om)
U,=1'R, yusu  aKMUSHOE NAOEHUE HANDsDICEHUS HA KamyuiKe (B)

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

P
cosQ = U1 KO3hpuyuenm mowHocmu yenu
R

a kam

cosQ, = KO uyuenm mowHocmu aKmUeHOU 4acmu Kamywky uHOYKmueHoCmu

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

S=U-1 noanas mownocms yenu (BA)

JIABOPATOPHAS PABOTA Ne 4

Pa3BeTBiieHHBIE LIETb IEPEMEHHOIO TOKA € PEAIBHOM KaTYIIKOW HHAYKTUBHOCTH
U KOHJIEHCAaTOpOM. Pe30oHaHC TOKOB.

Lenb paGoTHI:
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[TproOpecTy mpakTHYECKHUE HABBIKU YTEHUS M COOPKH JICKTPUUECKON CXEMBI MOAKITFOYCHUS
MapajuIeIbHOTO COEAMHEHUSI PEalIbHOM KaTYIIKKM MHAYKTUBHOCTH, KOHIEHCATOpa U MpHUOOpPOB,
HCIIOB3YEMBIX ISl KOHTPOJIS TAPAMETPOB AJIEKTPUUECKOM 1IETIH, K DJIEKTPUUECKON CEeTH
MIEPEMEHHOT0 TOKaA.

H3MeHeHneM eMKOCTH KOHJIEHCAaTOpa JOOUTHCS Pe30HAHCA TOKOB B MAPAJUICIIBHBIX IEMAX CXEMBI.
[TonyunTh npakTUYECKHE HABBIKM OCTPOEHUS BEKTOPHBIX JUArPaMM ISl NapaJliIeIbHOTO
COEIMHEHUS DJIEMEHTOB LIEIH.

O6opynoBanue U MPUOOPHI:

M NS

HcToyHUK NUTaHUS — DJIEKTpUYECKasi CETh IEPEMEHHOT0 TOKa Ha Hanpskenue 150B.
Katymika MHIYKTHBHOCTH C MarHUTONIPOBOAOM

Konpaencaropnas 6arapes

CoenuHuUTEIBHBIE IPOBOJA

[TpuGopsr: -Amnepmerp A (A)— u3MepseT CUILY TOKa B HEPa3BETBICHHON YacTH LEMHU

— Awmnepmerp Ar (A)— u3MepsieT cuily TOKa B LIENIU pealbHOM KaTyIIKU UHIYKTUBHOCTU
— Awmnepmerp Ac (A)— u3MepsieT CUily TOKa B LIS KOHJIEHCATOpHOW OaTapen

— Boabst™erp U (B)- u3mepsieT BX01HOE HaNPsKEHUE 3TEKTPOCXEMBbI

— da3zomeTp @ — U3MepseT yroi caBura a3 Mex 1y TOKOM U HalpsHKEHUEM

3JICKTpI/I‘I€CKa$I CXEMa BKIIKOUCHUA MapalJICJIbHOIO0 COCAUHCHUA peaJIBHOﬁ KaTylIKW HHAYKTHUBHOCTHU U

KOHJICHCAaTOpa

.
®
).

*\qf’/

u
: 0) 2 e
Uc 150B C - — Xc
Wk =1200
XLK
— .
[Topsimok BeIMOTHEHUST PaOOTHI:
1. TexHuveckue JaHHBIC AIEKTPUUECKUX TPHUOOPOB
Tabmuma Nel
HaumenoBan | O6o3nauenue | Cucrema Knacc [Tpenen Llena
ue npudopa Ha CXeMe npubopa TOYHOCTH U3MEPEHUS JICTICHUS

YcranosneHa eMkocTh Oatapeu koHaeHcaTopoB C;=16 Mx®d, nokazaHus npuOOPOB 3aHECEHHI B
a0ty Ne2.

YcranoBneHa eMkocTh Oatapeu KoHeHcaTopoB Cr=32 MK®D. MI3MeHeHneM UHTyKTUBHOCTH
KaTYyIIKA YCTAaHOBJICH cIBUT (a3 Ha dazomerpe ¢ = 0 — 3TO ciyuait pesonanca mokos. Ilokazanus
pruOOpPOB 3aHeceHbl B Tabuily No2.

YcraHnoBiieHa eMKOCTh OaTtapen KoHaeHcaTopoB C3;=58 Mk®d, nokazanust npuOOPOB 3aHECEHBI B
Tabmuiry Ne2.
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Taomnuma Ne2

Ne W3MEPEHO [IPUMEYAHUE
U 1 I, Ic ¢ cos @
B A A A epaodyc
1 Ci=16 ux®d
) C=32 mx®
PE30HAHC MOKO8
3 C;=58 mx®

7. Tlo pe3ynpTaTaM U3MEpeHUH, NOIB3YACh MPUBEACHHBIMU HIKE (OPMYIIaMu, IPOU3BEICHBI

BbIUUCIICHUS. Pe3ynbTaTsl BRIYMCICHUHN 3anicanbl B Ta0amiry Ne3.

Ta6muma Ne3.
No BBIUMCJIEHO
cos Pk Rk XL Zg Xc I, I I,
- Om Om Om Owm A A A
1
2
3
U
Z, = T nonnoe conponmusnerue kamyuiku (Om)
k
R, =Z,-cosp, akmuenoe COnpomueaenue KanyuKu (Om)
X, = w/Z,f — R,f UHOyKkmueHoe conponueierue kamyuku (Om)
U
X.= I_ eMKocmHoe conpomuiienue konoerncamopa (Om)
C

[, =1, -cosp, axmuenas cocmosnarowas moka kamyuwixu (A)
2 2

I, =yI; -1, unoykmuenaa cocmaensaowas moxa xamywxu (A)
I,=1,-1. peaxmusnas cocmasnaowas moxa kamyuku (A4)
ol . >1,
([ ] IC = IL
B Macmrabe nocTpouTh BEKTOPHBIE TUAarpaMMBbI ISl CIy4YaeB:

ol <1,

JIABOPATOPHAA PABOTA Ne 5

Bb160p npubopoB, UCTIOIB3YEMBIX ISl ONIPEACIICHUS TAPAMETPOB IEKTPUUYECKON LIeNU

enb paboTel: OnpeaenuTs U BIOpAaTh HEOOXOIUMBIX /1711 U3MEPEHUSI SJIEKTPUUECKUX TapaMETPOB B
L[ENU U3MEPUTETHHBIX MPUOOpoB. Paccuntarh Ki1acc TOYHOCTH NMprubopa, aOCOMOTHYIO U
OTHOCHUTEJIbHYIO MOTPELIHOCTH U3MEpeHUs. BKIIIOUNTh N3MepuTeNbHbIE MPUOOPHI B AJIEKTPHUECKYIO

OCIIb.
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I[JISI HU3MCPCHUA BJICKTPUUCCKUX ITapaMETPOB B LICTIN H€O6XO,Z[I/IMO BKJIFOYUTH UBMCPUTCIILHBIC
npubopsl.  JJig u3MEpeHus ToKa B KaKOM- THOO y9acTKe JIEKTPHUIECCKON IETTH aMIIepMETp HaJI0
BKJIFOUUTH TaK , YTOOBI U3MEPSAEMBIA TOK IPOXOAMI Yepe3 Hero. CletoBaTeNIbHO , aMIIEPMETP
BKIIIOUACTCSl MOC1€008ameNbHO C TEM CONPOTUBICHUEM ,TOK B KOTOPOM HEOOXOIUMO U3MEPUTH

Ry
[ ]

BOHBTMeTp BKIIIOYAKOT hnapaiiéjipH0 TOMY COIIPOTHUBICHUIO, HAIIPAKCHHUEC HAa KOTOPOM
HCO6XOI[I/IMO HU3MCPUTD

R;
[

Jlisi w3MepeHusT MOIIHOCTH B IEMSIX IOCTOSHHOTO TOKa
UCIIOJIB3YIOT ~ BAaTTMETP  JJICKTPOJMHAMHYECKOH  CHCTEMBI.
Henonewxkuyio  (aMmmepmMeTpoByr)  OOMOTKY  BaTTMeETpa
BKJTIOYAOT B 1enb MOCIIE0BATEIBHO, IOJIBIKHYTO
(BOTBTMETPOBYIO) —TapaJIIETBHO MOTPEOUTEIO.

B cootBercTBMM € 3TMM Ha JIMIEBYIO T[IaHENb BaTTMETpa
BBIBEJICHBI YETHIpE 3a)KMMa, JIBa M3 KOTOPHIX 0003HAYAIOT
cUMBOJIOM —* I (TOKOBBIE 325KUMBI), a JBA IPYTUX— CHUMBOJIOM —
*U (3aXUMBI HaNpspKeHust ). [[Ba 3akuma moMedeHbl 3BE310UKaMU
* Ha3BIBAIOT '€HEPATOPHBIMHU.

Cxema BKIIFOUCHUS BaTTMETpa

PaCCMOTpI/IM pCHICHUC TUITIOBOTO IIpUMEPA

Ilenp mnepeMEHHOr0 TOKa CO CMEIIAHHBIM COEJUHEHHEM PpE3UCTOPOB COCTOMT W3 YETBIPEX
pe3uctopoB. B anexrpuueckoii nenu uepes pezuctop R 4 npoxonut Tox I 4= 1,3 A,

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

JUia n3MepeHus HamnpsHKEHUS Ha 33JaHHOM PE3MCTOpe, TOKa B 3aJaHHOM pPE3UCTOpe U oOuIeit
MOIITHOCTH BCEW LEeNH HEOOXOJMMO B AJIEKTPUUYECKYIO CXEMY BKJIIOUUTH BOJBTMETpP, aMIEpMETp U
BarTMeTp. HauepTuth »syeKTpuYecKyro Ienb ¢ u3MeputenbHbiMH mnpubopamu. I[logobpate mo
TabIUIaM BOJITMETP U aMIIEPMETP Ul U3MEPEHUs 3aJaHHBIX MapaMeTpoB IIeNH, 00eCIIeUHBAOIIYIO
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
mouHoc | npeoen mouHocmu | npeoein mounocm | npeoen
mu y % usmepetus, y % uzmepernus A uy% usmeperus, A
A
1 1,5 1 7 1,5 5 13 1,5 20
2 2,5 1 8 4,0 5 14 1,0 20
3 2,5 2 9 1,0 10 15 1,5 25
4 1,0 2 10 2,5 10 16 2,5 25
5 1,5 3 11 2,5 15 17 1,0 30
6 2,5 3 12 4,0 15 18 4,0 30
Taoauna Ne 2 Knacc mounocmu u 6epxnuii npeoen uzmepeHus 60,16mmempoes
Ne | Knacc Bepxnutl Ne Knacc Bepxnuii Ne Knacce BepxHuti
mouHoc — ppeoen mounocmu | npeoein mounocm [ppeoen
muy%  uzmepenus B Y % usmepenus B uy% usmepenus, B
1 1,5 0,5 8 1,5 10 15 1,5 50
2 2,5 1,5 9 2,5 250 16 2,5 70
3 2,5 1,0 10 4,0 300 17 4,0 75
4 2,5 2,0 11 2,5 10 18 1,5 100
5 4,0 2,0 12 1,5 15 19 1,5 300
6 2,5 3,0 13 2,5 30 20 2,5 500
7 4,0 5,0 4,0 30

Tak kaK HE0OXOAMMO U3MEPHUTH TOK B YETBEPTOM PE3UCTOPE TO aMIIEPMETP BKIIOUAEM

MMOCJICAOBATCIIBHO C YETBCPTHIM PE3UCTOPOM

R;

Ry

o

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

Q

I[JISI HU3MCPCHUA MOIIHOCTH BHCKTpHHCCKOﬁ LCIHU BKJIKOYACM BATTMCTP

o

YrtoObl MpaBUILHO BEIOpATh aMIiepMeTp A u3mepenus Toka I 4 = 1,3 A, nonb3zyemcs Tabnuueit
No 1 mo ipaBuny 1 o, =1 4 Jlyumie Bcex mogxonuts amrnepMmetp ¢ I gou = 2 A v kxmaccom
touHoctd Y = 1,0 % ( B Tabnuie amnepmeTp cTouT Ned)

Knacc TounocTH mpubopa YiCIeHO paBeH NPUBEAEHHON MOTPEIIHOCTH Tpudopa y= M 100%
, Tne A pom —HOMUHAIIbHASI BeJIMYMHA TprOOopa (BEpXHUIA MTpeiest ero n3MepeHus)
W3 BolmIe npuBeAEHHON (POPMYJIIBI HAXOUM a0COJIFOTHYIO IOTPEIIHOCTh U3MEPEHUS
‘A 1.0%-2A
- }/ HOM — — 0’02A
100% 100%
OmnpenensieM OTHOCUTENBHYIO ITOTPELTHOCTh U3MEPEHUS 10 hopMmyIie:

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

1
YToOBI IPaBHIILHO BEIOPATH BOJETMETP B Ta0smIie Ne 2 /i1 M3MEpEeHHsI HAIIPSHKCHHSI Ha BTOPOM
pesuctope U ; =113 B. npumMeHsieM T0 ke yciaoBue, a iMeHHO Ugoy = U,
Jlyame Bcex moaxoauth BoasT™MeTp B Tabmuie Ne 9 ¢ U gou = 250 B u knaccom Tounoct Y = 5%.
AHaJOTUYHO OIpeAeTsieM MOTPEITHOCTH U3MEPEHHUS

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

0 =——100% =
113B

1
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JIABOPATOPHAS PABOTA Ne 6

HBMepeHI/Ie SHCPIUHU B JICKTPHUUYCCKUX LCIIAX.

Iens paboThI:

1. TlpuobpecTu npakTUYecKUe HABBIKU YTCHUS U COOPKHU AIIEKTPUUECKON CXEMBI MOAKIIOYECHUS
CUYETUMKA aKTUBHOU SHEPTUHU K DJICKTPUUECKON IEMHU MEPEMEHHOTO TOKa.

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

3. IlpocneauTs 1o nMoka3zaHusIM NMPUOOPOB U3MEHEHUS, TPOU3BOAUMBIC B CXEME MTPU U3MEHEHUH
COMPOTHUBIICHUS PJICKTPUUCCKON HArpy3KH.

O6opynoBanue 1 MPUOOPHI:

HcTouHuK MUTAHUS — DJIEKTPUUYECKasi CeTh MEPEMEHHOr0 TOKa Ha HanpsibkeHue 220B.

Cuertuuk snextpuyeckoi 3aepruun CO 505

Peocrar

biiok tamn HakanuBaHUS

CoenuHuTenbHBIE MPOBOAA

[TpuGopsr:

AN

— Awmnepmerp A (A)— u3MepsieT CHIly TOKa B 2JIEKTPUYECKON LIeNn
— Boabrmerp U (B)- u3aMepsieT BXOAHOE HANPSHKEHUE JICKTPUICSCKON IIeTTH

QHGKTpI/IquKaﬂ cXeMa BKJIIOUCHMS CUETUMKA aKTUBHOM OHCPIUu:

T =@

U=2208 CU) ® @ ®

[Topsox BeIMONMHEHUS PaOOTHI:
5. TexHuveckue JaHHBIE IEKTPUUECKUX MPHOOPOB:

Tab6muma Nel
Hanmenosan | O6o3nauenue | Cucrema Kiacc IIpenen Ilena
ue nmpudopa Ha CXEME npubdopa TOYHOCTH U3MEPEHUS JNeIeHU

6. C IMOMOIIIBIO BKJIFOUCHUA pa3HOro KOJIMYCCTBA JIaMIT U UBMCHCHUA COMIPOTUBJICHUSA pCOoCTaTa
YCTAaHOBUTH HA aMIIepMETpPE 3HAYCHUs ToKa | Harpy3ku, ykazaHHbie B Ta0uIe Ne2.
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7. Jyisl KaXA0Tro OIbITa MOCYUTATH 1IEJI0€ YMCI0 000pOTOB aucKa cueTdyrka 3a 180 cekyH.
Jlannble 3anucaTh B Ta0uIry No2.

Tabuuma Ne2
N3mepeno Beruucneno
Ne
U 1 t N P C, C y
n/m
B A CEeKYHObL | 060pombl Bm Bm c/06 | Bm c/06 %
1 220 3 180
2 220 2,5 180
3 220 2,0 180
4 220 1,5 180
@OopMyIIbI I BBIYACIICHUN:
(€, =€)
o y=-—"—--100% -norpemHOCTH CYETYNKA FTEKTPOIHEPTHH,
e 1ae C, - HOMHHAJIbHAS TIOCTOSIHHAS CYETYMKA
Cc - 1000-3600 Bm-c
o N, 00
rae, N, - mepeaaToyHoe 4ncio o00poToB (ykas3biBaeTcs Ha cueTurke) — 600 060poToB Aucka
P-t .
e C=—— r1ne, C - geiicTBUTENbHAS MOCTOSHHAS CUETUMKA

N

P=U-1 rae, P — mourHocTts B 1ienu (BT); ¢ - Bpems B (¢); N- umncio o060poTOB quCKa 3a
Bpems t

JIABOPATOPHAA PABOTA Ne 7

N3mepenrie conpoTUBIICHUNA U30JISLUN B SJIEKTPUUECKUX KaOesX.

[enb paboThI:

1. TIpuobpecTu mpakTUdecKue HaBBIKA COOPKH JIEKTPUUYECKON CXEMBbl OJKITIOUEHHsI TPUOOPOB ISt
M3MEpPEHUs COMPOTUBICHUHN U30JISAIUH K DJIEKTPHUECKUM KaOesiM.

2. W3yuuTh yCTPONCTBO, MPUHIIMII JEHCTBUS MPUOOPOB ISl U3MEPEHUS CONPOTUBIICHUIN H30JISALUY .

3. HayuuTtbcst U3MEpATH COMPOTHUBIICHUS U30JISILIMM ITPOBOJIOB U KalOesel OTHOCUTENIbHO 3€MIIH UITH
MEXy TOKOBEIYIIMMHU >KHJIAMH.

Ob6opynoBaHue U MPUOOPHI:
1. McTOYHMK MUTaHUA — ANEKTPHUECKas CETh IEPEMEHHOr0 ToKa Ha HarpsbkeHue 220B.
2. Crena «OneKTpUyecKre Kabemm
3. CoenuHUTENbHBIE IPOBOAA
19




4. Tlpubopsr:

— VYHuBepcanbpHbI BONbTMETp B7 — 26 — peqHa3zHavyeH Uisl U3MEPEHUs HAPSKEHUN U

COIPOTHBIICHUH. B manHoi paboTe HCmonb3yeTcs A H3MEPEHHsI COTIPOTUBIICHUH MPOBOIOB U

kabeneii. [Tpubop nMeeT mKkamy ¢ CeMblo IpeeIaMi U3MEPEHUH.

— Meraommerp 2C0202/2-I" — mepeHOCHOH MPUOOP CUCTEMbBI MATHUTORIEKTPUIECKUINA JIOTOMETP C

HETOCPEJCTBEHHBIM OoTcUeTOM. [IpeaHasHadyeH 11 u3MepeHus OOJBIINX COMPOTUBICHUI
M30JIALIUN TPOBOIOB U Kabemnel. Mmeet e mkansl — kKQ (kmtoOm) 1 MQ (meraOm).

Q

~U=220B

[IpuHIMIUaTBEHBIE CXeMa YHUBEPCAIBHOTO BOJIbTMETpa B7 — 26

R

[Mpuntunuansaas cxema meraommerpa DC 0202/2-I°

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

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

2. Ha CTCHAC ((BJIGKTpI/I‘ICCKI/Ie KaOeIm» HU3MCPCHBI COIIPOTUBJICHU A W30JISIIIHH KaOenei HpI/IGOpOMZ

. YHHUBEpPCaJIbHBIM BOJILTMETPOM B7 - 26. Ilocne kanOpoBKY MpudOpa n3MepeHsl

COIPOTHUBIIEHUS U30JIALKHN Kabenel Ha crenae " McnbiTanue kabenelr Pe3ynbraTel n3mepeHuit

3amucanbl B Ta0uiry No2.
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e wmeraommerpom 2C0202/2-I". ]Ins naMepeHus: U30Js1HKA METAOMMETP OJKITIOUEH K 00bEKTY

HU3MCPCHUA 110 CXCMC:

30 0202/2

[Tpu u3MepeHun CONpPOTUBICHNUI H30JSIMU Ha Mpejiene KE2 NepeKiodaTeb Ha nprudope
YCTaHOBJICH HA JeJIeHue |, Ha mpenene MQ mnepekiouaTesb Ha TpruOope YCTaHOBJICH Ha JICTICHHE ||.
Pesynbrarhl m3mMepeHuii 3anmucarhb B Ta0muiry Ne2.

Tabnuna No2.
Hpuoper BponupoBaHHbII CBUHIIOBBII BuHniioBblii aKpaHH?
OBaHHBIM
Ry OJI; o/, | JJI | OJI; o/l | JIJI oJI; OJl, J1
B7-26
2C0202/2-I

JIABOPATOPHAS PABOTA Ne 8

Hcnbrtanue Tpexda3HOro aCHHXPOHHOTO JBUTATEINS ¢ KOPOTKO3aMKHYTHIM POTOPOM

Lens paboThr:

1. TlpuobpecTu npakTUYeCKUE HABBIKU YTEHUSI U COOPKHU AJIEKTPUUECKON CXEMBI MOAKIIOYEHHUS
Tpex(a3HOro aCHHXPOHHOT'O ABUTATENsI ¢ KOPOTKO3aMKHYTBIM POTOPOM U ITPUOOPOB,

WCIIOIB3YEMBIX TSI KOHTPOJIS TTApaMETPOB AJIEKTPUUECKON 1eTH, K Tpex(da3HoU ceTH

MEPEMECHHOTO TOKA.

2. 3aHy0TI/ITB aCI/IHXpOHHHﬁ ABUTATCIIb U CHATH XapPAKTCPUCTUKY XOJIOCTOI'O XO4a.

3. MHcneITaTh aCHHXpOHHLIﬁ ABUTATCIIb C IOMOMIBIO JICHTOYHOI'O TOPMO3a JJIA MOJIYUCHU A

pa60q1/1x XApPaAKTCPUCTHUK aCHHXPOHHOT'O ABUT'ATCIIA.

4, CpaBHI/ITL MMOJIYYCHHBIC pa60q1/Ie XAPaAKTCPUCTHKU CO CTAHAAPTHBIMU U CACIIATh BBIBOI O

KadecTBe MPO/IeIaHHON PabOTHI.

O6opynoBanue u MPUOOPHI:

1. HcTtodHHK nUTaHUS - TpCX(I)EBHaH QJICKTPpHUYCCKAA CCTh IICPEMCHHOTO TOKA HAa HAIIPSIKCHUC

220B.

2. Tpexda3Hblii aCHHXPOHHBIN JABUraTeIbh C KOPOTKO3AMKHYTHIM POTOPOM.

3. TpexmomrocHbIi pyOMIIBHUK - TIEPEKITI0YaeT OOMOTKH CTATOpa IBUTATENS CO

"3Be311b1" HA "TpPEeyroJpHUK"

4. JleHTOUYHBI! TOPMO3

5. CoenuHuTENbHBIE IPOBOJA
6. T'upu
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7.

[Tpubopsr:
AmriepMeTp - u3mMepseT cuiry Toka B (aze B, o6ozHavaercs [ (4);
BonbT™meTp - u3mepsier HanpsbkeHue Mmexay dazamu A u B, o6o3navaercs U (B);

MOIIHOCTh, 0003Havaercs P; (Bm)

- TaxomeTp - m3MepseT 4YacCTOTY BpalleHHs poTopa 1, (00./Bparl.)

BarTmerp IBYX3JIEMEHTHBIN - H3MEPSET MOTPEOIsIEMYI0 ACHHXPOHHBIM JIBUTaTEIeM

SHGKTpI/I‘IeCKaﬂ CXEMa IIyCKa aCMHXPOHHOI'O ABUIaTelId MEPEKIOYCHUEM 00OMOTOK c¢Taropa Cco

"3Be3/1pI" HA "TPEYroJbHUK"

*

A Is

¢ 215
» (L\) -

U
B B
e (A
c b,
T

Boinosinenne padorsi:
1. TexHnueckne AaHHbIE HNEKTPHYECKHX NMPHOOPOB

Tabnnua Nel.
Hanmenosanue O6o3nauchue | Cucrema npudopa | Knacc Tounoctu | INpeaen usmepenns | Licna acachus
npuoopa Ha CXCMe
2. Tlokasanus npuOOpoB B peskime «XO0JIOCTOI X04» 3amicaHbl B onbite 1 Tabuubl Ne2. ITokasanis

npubOpOB NMpH Pa3NHYHBIX 3HAYEHHAX HATPY3KH 3amucaHbl B OMbIThI 2, 3, 4 1 5 TabnmLb N2

Tabnnua Ne2
Ne H3meputb Boruncantb
onbima | J I P, n, L F Msp P, Cos o S n
B A Bt | 06/MuH | mMeTp H H* metp | Bt - % %
L 0
2. +
3. 5
4. 7
5. 9
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3. Ilo nony4eHHBIM TaHHBIM C MOMOLIBLIO MPHBEACHHBIX HHKE (GOPMYJT BBIYHCIEHBI:
3.1. Bpawarounii MOMEHT Ha BaJly IBHraTens - M“pt )
Myp = Myex=F- L (Hwm) , rae F — cuna, npuknansisaemas k potopy B (H) , B nab. pabore — Bec
rpy30B, MOJBELIHBAEMBIX K JIEHTOYHOMY TOPMO3Y;,
L — paauyc OKpy’kKHOCTH, OMHCBIBAEMOIT TOUKOIT npunoxkenus cunbl F ( anuHa nneva
«KOpOMBICIa» B METpax).

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

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

Cos = Pz /3. Uum{ ° I

3.4. CkonbxeHue apurarens - S:

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

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

n = P2 .100%
P1

3. TIloctpoenbl paGoune xapakrepuctuku acunxpontoro asuratens I = f(P2); N2 = f ( P2);

n=r7f(P2; Cos @ = f ( P2) u cnenano cpaBHeHHe HX CO CTAHAAPTHBIMH XapaKTEPHCTHKAMH.

JIABOPATOPHAA PABOTA Ne9
HcnblTanue 3JIeKTPUYECKOro IBUTaTENs IIOCTOSTHHOTO TOKA

napajuieIbHOro BO30YyKIEHUs

[enb paboTHI:

1. [Tony4uTh MpakTUYECKHE HABBIKU YTCHUS U COOPKH SIEKTPHUUECKON CXEMBI MOAKITIOUYEHHUS C
MTOMOIIIBIO TYCKOBOTO PEOCTATa ANEKTPUUECKOTO JIBUTATENSI TOCTOSHHOTO TOKA MapasuieTIbHOTO
BO30YKICHHS K DJIEKTPUYECKON CETH MOCTOSIHHOTO TOKA.

2. 3ammycTUTh 3JEKTPUUECKUN JBUTATEb U CHATh XapaKTEPUCTUKY XOJIOCTOr0 TOKA.

3. HcnpiTaTh ABUTaTENb ¢ MOMOIIBIO JIECHTOYHOTO TOPMO3a JUIsl MOTYy4eHUs pabodymx
XapaKTEePUCTHK.

4. CpaBHUTH NOJTYyYEHHBIE XapaKTEPUCTUKH CO CTAHJAPTHBIMU U CJENIaTh BBIBOJ O KAUYECTBE

NPOJICIAHHON PaOOTHI.

Ob6opynoBanue U MPUOOPHI:

1. HcToYHHMK MOCTOSIHHOTO TOKA

2. DneKTpUYecKUi IBUraTeilb MOCTOSHHOTO TOKA MapalIeIbHOTO BO30YKICHHS
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3. IlpuGopsr:

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

- AwmnepmMmerp A4 - u3MepsieT CUILy TOKa, UYIIEero Ha IBUTaTeNb, obo3Havyaercs [ (A);

- Ammepmetp 4, - ©3MEpSIET CHUITY TOKA, UIYIIETO 0 00MOTKE BO30YxaeHus, 0603Haqaercs I, (A);
- Taxomerp - u3mepsieT 4acToTy BpamieHus: poropa Y12 (06./Bpamt.)

4. IlyckoBoii peoctat Rn - ucnonb3yercs A mycKa JBUTaTelIst

5. PerynupoBounsiii peoctat RB - ncnonb3yercs As peryliupoBaHus BEIMUYUHbBI TOKAa BO30YKACHUS
B 0OMOTKE BO30YKICHUS

6. JleHTOUHBII TOPMO3

7. CoenuHHUTENbHBIE TPOBOA

8. Tmpu

QHCKTpI/I‘-ICCKaH CXEMa NOAKIOYCHUA JICKTPUUCCKOI'0O ABUIaTCJId MOCTOAHHOI'O TOKA IMapalsiIiCJIbHOI'O
BO36Y)KI[6HI/I$I K CCTH IIOCTOAHHOI'O TOKa
C IIOMOLIBIO ITYCKOBOI'O peocTara.

L 1l Q)_
Rg bse

S a4 . Hh
— | + ._O..i

J 4
o o
®

-
- Iy I
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[Topsinok BbINOJIHEHNISI PA0OTHI:

TexHuyeckHe AaHHbIe deKTPHYECKHX NpHOopoB B Tadmmue Nel.

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

3anucaHbl B Ta0. 2
Tabnuua No2

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

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

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

o

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

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

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

Koadduunent nonesnoro aeiicteus asurarens - 1.

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

CpaBHEHHs CAeaHbl BbIBOAbI O KQUECTBE CHATHS NapaMeTpoB LEMH H MPaBiIbHOCTH MPOBEACHIS
pac4eTos.
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JIABOPATOPHAS PABOTA Ne 10.
HccnenoBanue paboOThI AJIEKTPUIECKOTO TEHEpaTOpa

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

Henp paboTsr:

[Tomy4ynTh MpakTUYECKHE HABBIKA YTCHUS U COOPKH AJIEKTPHUECKONM CXEMBI DJIEKTPHUYECKOTO
reHeparopa IMOCTOSHHOTO TOKa MapaJljIeIbHOTO BO30YKICHHS

3ammycTuTh 3JICKTPUICCKUN TEHEPATOpP MOCTOSHHOTO TOKa MapajlieIbHOTO BO30YKIACHUS

C TMOMOIIIBIO aCHHXPOHHOT'O JIBUTATENIS IEPEMEHHOT0 TOKA U MOAKIIOYUTH K HEMY 3JIEKTPUIECKYIO
Harpys3Ky.

CHSATPH XapaKTePUCTHKY XOJIOCTOTO TOKA TeHepaTopa.

CHATb BHEUIHIOIO U PETYJIUPOBOYHYIO XapaKTEPUCTUKHU T'€HEpaTopa MpH pa3IudHbIX BKIIOUEHUAX
Harpy3kH.

CpaBHUTH MOJTYYCHHBIE XaPAKTEPUCTUKH CO CTAHIAPTHBIMU U CAENATh BBIBOJ O Ka4eCTBE
MPOJICTIAHHOM PabOTHI.

O6opynoBanue U IpUOOPHI:

e HcrouHuk nutaHus - TpexdaszHas ceTb MEPEMEHHOTO TOKa

e Tpexda3Hblil aACHHXPOHHBIN IBUTATENH C KOPOTKO3aMKHYTBIM POTOPOM

e DIIEKTPUYECKHIl reHepaTop MOCTOSHHOTO TOKA MapaieIbHOTO BO30YKACHHUS
e Brixntouarenu:

e TpexmomtocHslif aBTOMaT P| - moakimrovaeT k Tpexda3HoM ceTH MepeMEeHHOT0 TOKa aCHHXPOHHBIN
JBUTaTElb C KOPOTKO3AMKHYTBIM POTOPOM

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

e  OJHOMOJIOCHBIN BBIKJIIOYATENb P3 - HOAKIIIOYAET K IKOPHOM 00MOTKE OOMOTKY BO30YKICHUS
IIOJIFOCa

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

e PerynupoBouHsbIil peoctat Ry - HCMONb3yeTcs A peryIupoBaHuUs BETMUYMHBI TOKA B 0OMOTKE
BO30YX/ICHHS TeHEepaTopa.
e CoeanHUTENbHBIE TPOBOJIA.

[Tpubopsr:
o dazoMeTp cosp - IOKa3bIBaeT U3MEHEHHE K03 (PUImeHTa MOITHOCTH ACHHXPOHHOTO JIBUTATEIIS.
e BoapT™meTp V - MOKa3bIBAaET BEIMYMHY HANPSDKEHNUS, BOZHUKAIOIIErO Ha BBIBOJAX SKOPHOMN

0OMOTKHM TeHeparopa
e AmmepMeTp A - OKa3bIBaeT BEIMYUHY TOKA, BIpabaThIBAEMOI0 F€HEPaTOPOM
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AwmriepMeTp A; - U3MEPSET TOK 0OMOTKH BO30YKIICHHsI TeHepaTopa.

:‘)J'IeKTpI/I‘{eCKaSI CXEMa NOAKIIOYCHUSA SJICKTPUICCKOr0 reHeparopa nNOCTOAHHOTO TOKa

P1

—| cosp —-’_fo:f‘.‘_ /,m\
- - -\.E aa:] L\ 4

nmapaaji€JIbHOI'O B036Y)K,I[CHI/I$I

HOpSI,I[OK BBITIOJTHCHU A pa6OTI>II

1. O3HakoMuTCs ¢ 000pyAOBaHMEM U MPUOOPaMu. 3anucaTh TEXHUYECKHE JaHHBIE
JNEKTPUUECKUX MPUOOpOB B Tabuuiry Nel.

WM

Coﬁpa’rb CXEMY H MOKa3aTk €€ npenojaBaTeto.

Boikmouatenem Py noakmounts acunxpounsiii asurarens k Tpexgasnoii cetn. [pn stom P; u P3

BBIK/IIOUYEHbI. TaK KakK BaJl pOTOpa aCHHXPOHHOIO ABHraTeNs ¢ MOMOLLUBIO My(Thl COEMHEH C BaJOM
sSIKOpsi reHepaTopa, TO Mpii BpalleHHH sKops reHeparopa B vem Oyner Hasoantes DJIC caMOMHAYKLIL.

Boastmerp V Gyner nokassiats snauenne JIC camonnaykumnn reneparopa Eo.
3navenne Eg3anucars B Tabnnuy Ne2, onsir 1.

AsTomaTtHyeckiMm Bbikmodarenem P3 noakmounte odmotky Bo3Gysknenns LU L, reneparopa.
CHATb XapakTepPHCTHKY X0JI0CTOro Xoz1a reseparopa. [lns atoro perynuposounbim peocratom Rs

H3MEHATb TOK B030y:kaeHus IB cornacho 3nauenuii Tabnuupt Ne 2 (onbitst 2,3,4,5). Iokazanns

npudopoB 3aHectH B Tabmuy Ne2.

Ta0muma
Nel

HaunmenoBauu
e mpubopa

O06o3HaueHne
Ha cXeMe

Cucrema
npubdopa

Knacc
TOYHOCTHU

[Tpenen
W3MEPEHUs

Llena nenenus

27



Tao6smia 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 xapakrepuctrka reHeparopa. [lokazanust mpuOOpoB Mpu OTKIFOYEHHOM Harpy3Ke U B
nojoxxenuu 1,2 ,3 kontposepa P4 .

Pery
JTUPO
BOYH
ast

xapa
KTep
UCTHU
Ka

Tabnua Ne3
[Toxazanus P2 BbIKITIOUEH P2 BruroueH
pubOpoB Onvim 1 Onwvim 2 Onvim 3 | Onoim 4
Harpyska [Tonoxxenus konTposiepa P4
OTKJIIOYEHA 1 2 3
UHaep (B)
Is(4)
L, (4)
cosp

reHepaTopa npu OTKIIIOUEHHOW Harpyske (BbIkiItouatens Py

BBIKJTIOYEH; TTOTYYCHHBIE IJaHHBIE 3amucanbl B Ta0nuily Ne4 onbIT 1) U BKIIIOUEHHON Harpyske
(BBIKITFOUATEINH Py BKITIOUEH; TIOyYCHHBIC 3HAYCHHSI PUOOPOB 3amucanbl B Ta0miry Ne 4 ombIT 2, 3.

4).
Tabmuia Ned

Oé:) 84 UHOM Haep (B) 18 (A) IH (A)
=i
2 5 Nel Harpyska BbIKJIHOYEHA
€ &  Ne2 momoxenue 1
= é Ne3 nonoxenue 2

Ne4 nonoxenue 3

3. Tlo momy4yeHHBIM JaHHBIM OCTPOEHBI XapaKTepuUCTHKa X010cToro xona Ee; =f(I;) mpu I; = 0 mo

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

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

4, CI[CJ'IE[TL CpaBHCHHC Fpa(bI/IKOB MOCTPOCHHBIX XAPAKTCPUCTUK CO CTAHAAPTHLIMU. Ha ocHoBanuu

CpaBHCHUA CACIIAH BBIBO/ O IMIPABHUJILHOCTU CHATHUSA ITAPAMCTPOB IICTIN.

[Ipaktrueckas pabora Ne 14
Br16op anexTpoaBuraTesst st paboThl SJIEKTPOIPUBOIA.

OO6111e cBEIECHUS

DIEeKTPONPUBOIOM Ha3bIBAETCS DJIEKTPOMEXaHMUECKOE YCTPONUCTBO, OCYLIECTBIIAIOIIEE
npeoOpa3oBaHue IEKTPUIECKON YHEPTHUH B MEXaHUYECKYIO U 00ECIIeUHBAaIOIIee yIpaBiIcHHIE
MEXaHUYECKOM dHepruen. DIEeKTPONPUBO MPUBOIUT B ABMKEHUE pa3HOOOpa3Hble MAIIMHBI U
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MEXaHHU3MBI: HACOCHI, BEHTHIIATOPBI, KOMIIPECCOPHI, BO3YXOAYBHbBIC YCTAHOBKH, CTAHKH, TTOILEMHBIC
KpaHbl, IPOOHIIKH, 3aBUKKH, JICOCIKH U T.I.

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

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

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

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

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

¢ Hapymaer ee HOpManbHYIO padboTy

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

B) 3aBbIlIeHHON MOIIHOCTH

X/

¢ IIpuBOIUT K NOBBILIECHUIO IOTEPH IIEKTPOIHEPTUH

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

* VYBenuueHuro rabapuToB yCTaHOBKU

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

+ PaboTtarh He meperpeBasch

« OO6nagaTh MaKCUMAJIBHBIM MOMEHTOM, JIOCTATOYHBIM TSI IIPEOAOJICHUS BO3MOKHBIX
KPaTKOBPEMEHHBIX TIEPETPY30K

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

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

VY 3peKkTpoaABUTaTENE pa3anyar0T MOIHOCTH:

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

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

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

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

Pexumbl pabOThI 2JIEKTPUUECKUX JBUTaTENeH

Pexxum paboThI 211 ABUTATENS ONIPEACIIACTCS XapaKTepoOM U3MEHEHHS Harpy3ku padouero MexaHusma.
XapakTep U3MEHEHUS Harpy3KH OMPEeIIeTCss Harpy30uHoi nuarpamMmmoit mexanusma. [lo ueit
OTPEESAETCS 3aBUCUMOCTh M3MEHEHHSI MOMEHTA Harpy3Kyd MeXaHu3Ma OT BpEMEHHU B T€UECHUU
KOTOPOTO 3TO U3MEHEHHE MPOUCXOIUT. Tak Kak MEXaHU3MbI MOTYT pa00OTaTh B PA3IUYHBIX pPeKUMaX
( HampuUMep BEHTWIATOP pabOTaET JUIMTEIILHOE BPEMS HE MEHsISI CBOCH HArpy3KH; MO IbEMHBIN
MEXaHHU3M MOXET IMOJHUMATh IPY3bl PA3JIMYHOTO BECA . OCTAHABIUBASCH IIPU STOM B OIPE/ICIICHHBIC
MOMEHTHI U T.J.), TO M JIBUTATEJIH . OT KOTOPhIX OHU paboTatoT. Tak ke MOTYyT UMETh Pa3IUYHbIC
Harpy3Ku Ha CBOEM Baly.

[Tpu Bcem MHOTO00pa3uu pabOT BELICISAIOT TPU PEXUMA pabOTHI 3 JI.IBUTATEIIS:

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

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

JITUTENBbHBIN PEKUM — IIPH HEM TeEMIEparypa 3J1. ABUTraTels JOCTUTaeT YyCTAHOBUBILIErOCs 3HAYCHUS,
IIPY KOTOPOM BCsI TEIJIOTA, BBIACIIAIONIAACS B IBUTATENE, OTAACTCS B OKPYXKAIOLLYIO Cpeny U
HACTYIAET TEIJIOBOE PABHOBECHE.

B sTOM pexxrMe paboTaroT HacOChl, BEHTUIISTOPBI, KOMIIPECCOPHI, BO3AYXOAYBKH, OypOBBIE CTaHKH,
JIPOOUIIKH, MEJIbHUIIBI, CETIapaophl.
Pa3nuyaroT AIUTeNnbHBIA PEXUM C IOCTOSHHOU U NIEPECHHOU Harpy3KaMH.
Harpy3ouHnble tuarpammel 1S JUIMTEIIBHOTO PEXHUMA.

[TocrossHHas Harpy3ka [TepemenHas Harpy3ka

A A

P P

v
v
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Ha muTke s1.1Burarens, npeiHa3Hau4eHHOTO JJIs TPOJIOJDKUTEIBHOTO PeXrMa padoThl, HOMUHAIbHBIN
pexuM 0003HaYaeTCss COKpalieHHbIM ciioBoM " Jlmut. " wim S1.

KpaTkoBpeMeHHBII peKUM — ABUraTeNlb pab0TaeT OrpaHMYCHHOE BpeMs tp, B TEYEHHH KOTOPOTO €To
TeMIIepaTypa He JOCTUTaeT YCTaHOBHUBILErocs 3HaueHus. [lay3bl to B paboTe BENHMKH U 3J1. TBUTATEIb
YCIIEBAET IOJHOCTHIO OXJIQJNUTHCH.

B sTOM pexxnme paboTaeT orpaHU4eHHOE YHUCIIO MEXAaHH3MOB, TIOATOMY CEpUITHO OHU HE
BBIITyCKAIOTCA. VX IenaroT cnenuanbHo /ISl ONPEJEeNICHHBIX YCTAaHOBOK (HAIIpUMeEp — MEXaHHU3M
BBIJIBUKHBIX (hap,

3aJIBHKKH TPYOOIIPOBOIOB U T.JI.

Harpy3o4dHas auarpamma JJisd KpaTKOBPpEMCHHOT' O PEKHUMa

v

tl t0 t2

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

IToBTOpHO — KPAaKTOBPEMEHHBIN PEKUM — IIPH HEM PETYIIIPHO YEPELYIOTCSI KPATKOBPEMEHHBIE
nepuobl padoTHI tp ¢ KPAaTKOBPEMEHHBIMHU IeproJamMu nays3 to. [Ipudem B mepros Harpy3ku
TeMmIeparypa ABUraTessl He JOCTUraeT yCTaHOBUBIIETOCsS 3HAYEHUs, a B IEpUO/JI May3bl (OTKIFOUEHUS)
OHa HE YCIIEBAET OMYCTUTHCS 10 YPOBHS TEMIIEPATYPhl OKPYKAIOILIEH Cpebl.

B sTOM pexxnmMe paboTaroT 31€KTPOIPUBO/IbI TOABEMHBIX KPAHOB, JIEOEIOK, TPECCOB U T.[.

HarpysoydHas ayuarpaMma Jisd HIOBTOPHO - KPATKOBPEMCHHOTI'O PEKHUMaA

v

t1 t2 3 t0 tl 2 3
— _/
~
p
— /
'
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to
Baxneiiien xapakTepUCTUKON TOBTOPHO - KPATKOBPEMEHHOT'O PEKUMA SABJISIETCS. OTHOCUTEIIbHAS
MIPOIOJKUTENBHOCTD BKIoueHus 11B%

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

tp — Bpemst paboThI

t0 — IPOJOKUTETHLHOCTD MaYy3bl

{1 — IPOAOJDKUTCIIBHOCTD HUKIA

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

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

I1B = 100% cooTBeTCTBYET NO0JKUTENIbHOMY peskuMy. Uem Boite [1B%, Tem MeHblIe nay3bl B
pabore.

JIJist KaKJ0T0 M3 3TUX PEKUMOB YCIIOBHS HATPEBA M OXJIAXKICHUS JJI.JABUTATEIICH Pa3IMYHBI.

Harp CB DJICKTPUYCCKUX MAlllUH

Bo Bpemsi pa0oThI B 9I1. ABUraTeNe BOSHUKAIOT OTEpH dHEpruu. KoToprle nmpeBpamaroTcs B TEIUIOTY

Y HarpeBaroT OOMOTKHU U Jpyrue yactu Asuratens. Haubonee uyBCTBUTENbHA K HATPEBY M30JIALIMS
00MOTOK. CpoK CcITyKObI H30JIALIUHU MPAKTHUECKU ONPEICIISET CPOK CITY>KOBI DJ1. IBUTATEIISL.
KpaTkoBpeMEHHBIE U HE MAKCUMAJIbHO BBICOKHE IIEPETPEBBI HE IIPUBOAT K BBIXOLY U3 CTPOS
DNeKTpUUECKON MalllMHbl, HO 3HAUUTEIBHO COKpALIAOT CPOK ee ciaykObl. Tak npu Harpyske 1,25
Puom

CPOK CIIY>KOBI COKpaIaeTcs /10 MoJyTopa MECAIIEB, a MPU Harpy3ke 1,5 OT HOMUHATIBLHON MPOUCXOIUT

BBIXO/J ABUTATCIIA U3 CTPOS YCPE3 TPU Haca pa6OTBI.
MOHIHOCTB BBI6paHHOFO OJI. ABUTATCIIA OOJIXKHA UMETh TaKOC 3HAYCHHUC, 9TOOEI €ro HU30JIA01s HE
neperpeBajiachb Ipu Han0o0JIee THKEIBIX YCIOBUAX pa6OTH IpuBoOJaa.

[To HarpeBOCTOMKOCTH M30JISIIMOHHBIE MaTepraibl opasaenstorcs Ha kiaaccsl o 'OCT 8865 — 95.

On YCTAHABJIMBACT MAKCUMAJIBHBIC JOITYCTUMBIC TEMIICPATYPLI HArpEBa JI KAXKIOT0 Kilacca
H30JIALINH.

Kitace HarpeBo- | Jonycrumas

CTOMKOCTH TEMIIEpATypa
X/6 TkaHb, Oymara, ek, TPOIMUTAHHBIC KUIKUM
A 105 U30JILIHOHHBIM MaTEPUAIOM
E 120 CHHTETHYECKHE OPraHNYECKHE IIJIEHKU U JIp.
Martepuansl u3 acbecra, CTEKJIOBOJIOKHA, CIIIOJIbI, COJIEpIKalIle
B 130 CBS3YIOIIME BEIIECTBA
CTeKII0BOJIOKHO, CITI0/Ia, aCOECT B COUETAaHUH C
F 155 MPONUTHIBAKOIUMHA

N CBASYIOINMMU CUHTCTHUCCKMMHU MaTCpraiaMin

CTEeKI0BOJIOKHO, CII0a, aCOECT B COUETAHUH C
H 180 [IPOIUTHIBAKOIIUMU
KPEMHUNOPraHUYECKUMHU COCTaBAMU

Crrona, kepamuueckue Marepuansl. CTeKI0, KBapil.
C >180 ITprMeHsieMble C HEOPraHMYECKMMH CBSI3YIOIMMHU COCTaBaMU
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| | 1m Ge3 cBA3yOMMX COCTABOB |

VYka3zaHHble pabouue TeMIrepaTypbl yCTaHOBIIECHbI, UCXO/I U3 CPOKa CIykObI 3. apuratens 10 — 15 ner
[pY HOMUHAJIBHON Harpys3kKe.

Jlnia yuera pa3HOOOpa3HbIX YCIOBHUI pabOThl AJI.JBUTATENS U MPABUIBHOTO OMpEAeNICHUs €ro
MOIITHOCTU CTPOAT HArPY304YHbIC AHArpaMMbl, B KOTOPLIX OINPCACIACTCA 3aBUCUMOCTD!
» Bpamatomiero MmomMmeHnTa ot BpemeHu Msp = f (t)

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

» DJCKTPHUYECKOTo TOKa OT BpeMeHu 1= f (t)

Ha npaxTrke 00bI9HO MOTB3YIOTCS AHAarpaMMOii MOMEHTOB.
PACYETHO — TPAOUYECKAS PABOTA

«Pacder MOIIHOCTH U BBIOOp ABUTATEINA AJIs pad04ero MeXaHu3ma, paboTarouiero ¢ NepeMEeHHON
HArpy3Kom»

PACYET JJIA JIBUT'ATEJIA [IPOAOJDKUTEJ/IBHOI'O PE?KHUMA
1. Omnpenenenne HOMUHAIBHONW MOIIHOCTH ITPOU3BOJUTCS 110 METOAY YKBUBAJIECHTHOTO MOMEHTA:

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

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

[lo ycnoButo 3a1aum CTpOUTCS HArpy304yHas iuarpaMma u o ¢opmysne 1 npousBoaurcs pacuet M,

M3

Ml

M4

M2
| I 3

1 L

[
»

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

P,= MQ'_n (KBT) 2
9550

I7Ie N — YacToTa BpalleHus padboueil MammHbl, 00/MUH
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3. Tlo karanory BeIOMpaeTcs ABUraTelb C HOMUHAIBHOW MOIITHOCTBIO

PHOM > Pa u Nyoy ~ N 3

4. BoIOpaHHBIH 1BUTATENb BEIOWPAETCS MPOBEPSIETCS HA MEPETPY30YHYI0 CIOCOOHOCTH H IO
IIyCKOBOMY MOMEHTY:

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

Mermax < 0,85 MKp

My, - KpuTHYECKHH (MaKCHMaJIbHBIA) MOMEHT JIBUTaTEIs
0,85 — ko3P PULKMEHT, yIUTHIBAIOIINI BO3MOXKHOE CHUKEHUE HAIPSKEHMS

MKp = km MHOM 5

( B KaTanore cepuiHO BBITYCKAEMBIX MPOMBIIUIEHHOCTHIO IBUTaTeNIeH
YaIre BCEro JIaeTcs Kak Km=Mg )
M HOM

kn - meperpy3ouHas CnocOOHOCTh WJIM KPaTHOCTh MAaKCUMAJIBHOTO MOMEHTA
M,on - HOMHHAJIBbHBIM MOMEHT JIBUTQTEIS

Mion = 9550 - Pyow  (Hm) 6

1’IHOM

Pyon - HOMHHAJIBbHAS MOIIHOCTH JBUTATEIIS
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 IEpBBIT
o cuery - M; )
Miycx - TyCKOBOM MOMEHT JIBUTaTENs

Mnycx = kn Muou 8

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

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

JIBUTATENH OJMKaNIIIe O0IbIIeH MOITHOCTH | JIJIsl TOBTOPUTH pacyer.

ITPUMEP 1
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Pacuera MOIIHOCTHU U BBIGOpa ABUTATCIIA JJIA TPOAOJLKUTCIIBHOT'O PCIKUMaA paGOTLI.

OnpenenuTbs MOLTHOCTH U BEIOPATh MO KATAJIOTy aCHHXPOHHBIN TBUTATENb C KOPOTKO3aMKHYTHIM
POTOPOM ISl IPHBOAA TIPOU3BOICTBEHHOTO MeXaHu3Ma. [10 TaHHBIM IOCTPOUTH HArpy304HYIO
nuarpammy. Yacrora Bpamenus n = 1450 o6/MuH.

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

Pemienue:
Ctpoum Harpy304HyI0 AHarpamMmmy

M 4
(Hwm)
180 |

M4

150 — Ml
120 M3

90

T M2

60 —+
30

60 120 120 120 t(c)

2. Haxomum Mbs =V M/’t; + Mb’t, + ... + Mt =
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 (xBt)
9550 9550

4. BeiOupaem 1o xatanory asurarenb cepuu 4A . [Ipu BeiOope oOpaTuTh BHUMaHUE HAa YACTOTY
BPAICHUS JJI. ABUTATEIS Nyoy 15 OHA JOKHA TPUOITU3UTENLHO COBMAAATH C YaCTOTON BpaIlleHuUs
pabouero MEXaHU3Ma Nyuoy pas. vex . BCIH  Nyoy iz HAMHOTO IMPEBBIAET Nyoy pas. wex 5

TO B IPUBOJIC HEOOXOIUMO YCTaHABIIUBATH PEIYKTOP.
TexHUUeCcKue JaHHBIC 3J1. IBUTATEI
Tun 4A160M4VY3; Pu=18,5kBt; nHOoM = 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 BBIOpaHHBII ABUTATENb HA TIEPETPY30UHYIO CIIOCOOHOCTH
6

A) ompenensieM HOMUHAIBHBIA MOMEHT JABUTATENS IO GopMyIie
Mion = 9550 - Pyou = 9550 - 18,5 =120,6 (Hm)
Nyom 1465

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

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

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

Bri6upaem no Harpy3o4Hoi [uarpaMme MakCUMalbHbBIN CTATUYECKUH MOMEHT
Mt max = 170 (Hwm)

Ycnosue o popmyse 4 | BBIIOJHSAETCS

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

6. IIpoBepsieM BEIOpaHHBIN ABUTATENh 110 ITyCKOBOMY MOMEHTY

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

IIyckoBoO# cTaTH4ECKNI MOMEHT ONPEEAeM 10 IOCTPOCHHON JuarpaMme
M crnyex = M1 =120 (Hm)

ITo ycnoBusiM popmyiisl 7
Mnycx > M CT IyCK

168.8 > 120 ycnoBue BBINOIHAETCS — BBIOPAHHBIN ABUraTelb MPU €T0 YCTAHOBKE C IAaHHBIM
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. Omnpenenenne HakTUUECKON BETMYMHBI TPOAOKUTEILHOCTH BKIIOUSHHUS 371, IBUTATENIs:
[IBp% =tp - 100% = tp - 100% 9
tp+1t0 tig

T.K. [IBd wame Bcero ornuuaercs ot [1B crangaptHoii, To P2 mepecunThiBatoT Ha 6imxkailinyro

CTaHJApPTHYIO MPOJIOJKUTENBHOCTD BKIIIOUEHUS IO popMyIie

P3 cr = P>V [IBd
[IBcrang | 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 Gopmyiie 3

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

TaK K€ KaK U IPH JUTUTEIHLHOM PEXKUME.
Ecmu TIB > 60% , To aABUTaTeNbh BHIOUPAIOT KaK IS JUTUTEIBHOTO PeXUMa
Ecau I1B < 10% , xak aj1s1 KpaTKOBPEMEHHOTO PexXUMa.

[TPUMEP 2
Pacuera Mo1mHOCTH M BEIOOpA ABUraTENs JUIsl IOBTOPHO - KPATKOBPEMEHHOIO PEXMMA PAOOTHI

OHpeI[eJ'II/ITB MOIIIHOCTb U BBI6paTB I10 KaTajaory aCHHXpOHHBIﬁ JABUTATCJIb C KOPOTKO3aMKHYTBIM
POTOPOM JIsl TIPUBO/IA MPOU3BOCTBEHHOTO MEXaHH3Ma, PabOTAIOIIEro B TOBTOPHO —
KpaTKOBPECMCHHOM PECIKHNMCE, KOTOpLII‘/'I 3aaH HanySOqHOﬁ I[PIarpaMMOﬁ. Ilo JaHHBIM ITIOCTPOUTH
Harpy304YHyI0 IuarpaMmy. /[BUratens JOJDKEH pa3BUBaTh 4acTOTy BpameHus n = 700 o6/MuH.
M;=100HM M,=70Hwm M;=0Hm My;=60HM 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(Hwm)
60 + 120 +120 + 120

2. Haxogum MOIIHOCTh, COOTBETCTBYIONIYIO Mb» 3a pabouee Bpems:

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 tII ti+t+ts+t+ts +tg - 10+30+30+20+10+30




4. IlepecunThiBacM 3KBUBAJICHTHYIO MOITHOCTH Ha Onmxkaimnyto cranaaptayto [1B; = 60%:

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

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

4AC 112M4Y3  Pua =35 kBt; nHOM =695 00/MuH; mHOM = 78 %; cos¢ = 0,64;
km=Mkp=2; kno=Mnyck = 1,8.
Muom Muom
6. IIpoBepsieM BEIOpAHHBIM JBUTATEIb HA IEPETPY30YHYIO CITIOCOOHOCTH
A) onpenensieM HOMUHAIBHBIM MOMEHT JBHraTens no gopmyne | ¢
Mion = 9550 - Pyow = 9550 - 5 =68,7 (Hm)
Nyom 695

b) onpenensiem KpuTHYECKUi ( MAKCUMAJBHBIN ) MOMEHT JIBUTATEIS IO hopMyIIe

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

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

Br16upaem no Harpy3ouHoO# [uarpaMme MakKCUMalbHbIA CTATUYECKUN MOMEHT

Mer max = 100 (Hm)

Ycnosue no popmyie 4 | BBIONHAETCS

100 <117 (Hm) — 1o meperpy304Hoi crtocOOHOCTH BHIOPAHHBIN 371, ABUTATEINb MOAXOAUT JIJIsl JaHHOM
paboThI

7. TlpoBepsieM BbIOpaHHBIN JBUraTENb MO MyCKOBOMY MOMEHTY

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

IIyckoBOM CTaTHYECKNI MOMEHT ONPEEsAEM IO IOCTPOCHHON JuarpaMme
M criyex =M1 =100 (Hm)

ITo ycnoBusiM popmyItbt 7
MHyCK > M CT IyCK

123,7 > 100 ycnoBue BBIOIHAECTCS — BEIOPAHHBIN ABUraTeNb MPU €r0 YCTAHOBKE C JTaHHBIM
MIPOU3BOJICTBEHHBIM MEXaHU3MOM 3aIlyCTHTCS.

JIABOPATOPHASA PABOTA Ne 13
JMCTaHIMOHHOE yNPaBJICHUE ACHHXPOHHOTO JIBUTATENS PU MOMOIIM MArHUTHOTO
ITyCKaTeJIs
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[ens paboThr:

[TonydnTh TPaKTUYECKUE HABBIKM YTCHUS U COOPKH SJEKTPHUECKON CXEMBI MOIKITIOYCHUS
MarHMTHOI'O IIyCKATeNs ISl AUCTAaHLIMOHHOIO YIIPaBJIEHUS aCUHXPOHHBIM 3JIEKTPUUYECKUM
JIBUTATEJIEM.

3anmyCcTUTh 3JIEKTPUUECKUN JBUTATENb C IOMOIBIO MArHUTHOTO IIyCKaTEes.

[IpoBecTu peBepcupoBaHUe ABUTATENS C MOMOIIBI0O MATHUTHOTO MMyCKaTesl.

HcnpiTaTh acCHHXPOHHBIN IBUTATENb TP paboTe OT ABYX (pa3 HCTOUHMKA HATIPSKEHHUS], TIPU
OJTHOBPEMEHHOM Ha)KaTHUH KHOTOK IyckaTens «Bnepen» u «Hazany»

TeopeTtnueckue cBEICHUS:

CMoOTpeTh METOIUYEeCKOe TocoOue "DNeKTPUIECKU IPUBO"

O6opynoBanue U IPUOOPHI:

HcTouHuK nepeMeHHOro Tpex(a3Horo Toxka

Tpexda3ublii aCHHXPOHHBII TBUTATENb

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

- Bonbt™erp U - u3Mepsiet HampsbkeHHne Ha BXofe cxembl, ooo3Hadaercs U (B);

DneKkTpuyuecKkas cxema MoAKIIYeHUs K Tpex(a3Hoil ceTH nmepeMeHHOro TOKa aCHHXPOHHOTO
JIBUraTeNs IPYU MOMOIIM MATHUTHOIO ITYCKATEIs

P
P~ Ucemu

I lens ynpasenenun

Cunoeas yens

e[ 9 ]| (B ]er
/P

Cy9 G
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IMopsinok BeINONIHEHNs paboThI:

1. O3nakoMuTCs ¢ 000OPY/IOBAHHCM W TPHOOpaMHU. 3amHcaTh TCXHHYCCKHE JIAHHBIC YICKTPHUCCKHX

npubGopoB B Tabaunuy Nel.

Tabauua Nel

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

npubopa Ha cxeme

IlcHa meacHus

2. Cobpatb cxeMy H MMOKa3aTh ee NMpenoaaBaTeio.

3. 3amknyTh pyOnIBHHK P2

Tabauua Ne2

nyusT | MaHunyasius

Pesynbrat Manunyasimu

OTBCT

Haxatb kHonky «Bnepea»

Bpauenne Bana nguratens no 4acosoii crpenke

Bpanenne pana nsuratens npoTHR HacoBOI CTPENKH

OcranoBka Basia ABMIraTcas

Haxare kHonky «Ctom»

Bpameuue Bana ABHraTes no 4yacosoii CTpe/Ike

Bpalueuue Ba1a IBUraTens npoTHa 4acoRBoii CTPEIKH

OcraHoska Basia ABHIaTc.s

Haxars kHonky «llazan»

Bpamemie Baja ABHraTess no 4acosoit CTpEAKe

Bpaienne Bana ABuratens npoTHR YACOBOI CTPENKH

OcraHoBka Basia ABHIaTe.s

7 ITpu paGoraiowem asurarese
pPa30OMKHYTb BbIKJIIOUaTeb Ps

’.)JICK'lpO}.lB HIaTc/ib OCTAHOBHTBLCH

DnekTpoasurarens OyaeT npoaomkaTh paboTaTh

8 Haxarb kHonky «Cron»

3HCI\’1]JO,'IB HIraTenb OCTAHOBHTHLCA

DnexTpoasuratens Oyner npoaomkarh paboraTh

IIpu pazomMkHyTOM
9 | Beikmouartene P, HaxkaTb Ha
Kuonky «Buepea» nim «Hazaa»

OneKTpoaBuraTens 3apadoTaet

DnekTposBuraTens He 3apadoTaer

OﬂHOBpCMCH HO HAXKaTb KHOIMKH

10
«Buepeuy u «Hazauy

DnekTpoaBuratens 3apaGotaer

DneKTpousHIaTeb He 3apaboracT

OTBeTHTH HA BOMNPOCHI:

1. Kak na3biBaiorcs AeifcCTBHS, 1IPOBOAMMbIE € MIEKTPOABHIATENEM B 1IyHKTax 4 u 6.
2. Bnynkrax 7 u 9 B aneKTpHUeCKOif cXeMe BKIIOUeHHs aCHHXPOHHOTO JABHIaTes Pa3OMKHYT
OJTHOTIOJTIOCHBIH BhIKITIOUaTeb Py  Kakyio pasuuity B paboTe 31CKTPOIBHraTeIs BbI 3aMCTHIIH?

[MTouemy 310 Nponcxoaut?

3. OObscuuTE NPHYMILY TOIO OTBETA, YTO Bbl 3auucay B rynkre 10.
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JIABOPATOPHAS PABOTA Nel4
HccnegoBanue noaynpoBOAHUKOBOTO U0

Lenb paboOThI: 03HAKOMUTHCS ¢ PA0OTO, OCHOBHBIMH XapaKTEPUCTHKAMU U
IIPUMEHEHHUEM MOJIYTIPOBOIHUKOBBIX JHOJOB - BBIIPSIMUTEIBHOIO JUO/A,

muona llloTTku, crabumuTpoHa.

[Topsimok BeIoHEHHs pabOTHI:

1. M3yunTp TeopeTndeckue OCHOBBI IO MaTepuagaM JIEKIUH WM TEePeYHI0 PEKOMEHIOBAHHOMN
IIPENOAABATENIEM JINTEPATYPBI.

2. Yoenutbcs, 9To OOUIMI BBIKIFOYATENh MOIYJICH CTeH/1a HaXOsITCsl B mostoxkeHnn «BBIKIDy.

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

6. CoeqMHNTh MOIYIH CTEHAA COIJIACHO MPUHIMITHAIBHON 3SJIEKTPUYECKOW CXEME WM CXEMe
COETUHEHUH.

/. TIpoBecTH 3KCIIEPUMEHT.
8. BrIkmrounTh THTaHNRE CcTeHaa.

9. CocTaBuThb OTYET 110 1abOpaTOPHOit padore.

[Topsimok mpoBeaeHus skcrepumMenTa: McecinenoBanue
BBINIPSIMHTEIILHOTO JTHOJIA
1. CoOparh cxemy MJis UCCIENOBAHMS BBIIPAMUTENBHOTO nuofga VD1 Ha MOCTOSIHHOM TOKe
(puc.1).

PV1

ys®

E1 [ R1

QO €—» O+
>

Puc. 1 HccnenoBanue MOJIYIIPOBOAHHUKOBBIX THUOOOB.

Jl1s u3MepeHus: aHOTHOTO TOKa MCIOJIb30BaTh ammnepMeTp O10ka «3MepuTenbHbie Mpudops»,
JUI U3MEpPEHUs aHOJHOTO HANpsKEHUS - BOJbTMETp. B KauecTBe MCTOYHMKA MUTAHUS TPUMEHUTH
perynupyeMbiii uctoyHuk nutaHus «-12B...0...12B» Onoka «Mctounuk nurtanus». [IpencraButhb
cxeMmy JJIsl MpoBepku npenojasarento. B kauectse R1 ucnonszoBath conporusienune 100 Om 6iioka

«Jlnopl, pe3aucTopsl, KOHACHCATOPHI».
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2. BxiuouuTh dieKkTponuTaHue Moayied creHaa. CHATh  BOJIBTAMIIEPHYIO  XapaKTEPHUCTUKY
BBINIPSIMUTEIBHOTO MoAa VD1 Ha MOCTOSHHOM TOKE CHaudaja Jyis MPsSMOM, a 3aTeM JJisi 00OpaTHOU

BeTBU. J{J1s CHATHS OOpaTHOM BETBU U3MEHUTH MOJIIPHOCTH (-12B....0).

Perynupyst BXoJHOe HampsikeHHe ¢ momolibio noteHuuomerpa «E1» B npenenax 0...12B, uszmepsars
tok (P1) m nanpspkenue (P2) na nuone. PesynbraTsl m3mepenuid 3anectd B Tabm. 3.1.1 m 3.1.2.

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

[IOJIOKEHHE.
Tabmuna 1
lip, MA
Ta0nuua 2
Uobp, B
'o0p' MA

HUccneoosanue ouooa LLlommxu.

Cobpatp cxemy mist uccnenoBanus nuona Llortku (STPS1045 na Gnoke «HenuHeHbIE 2IIeMEHTHI)
Ha TIOCTOSSHHOM TOKe. BbimonHuth myHKTH 1 u 2 ans auona ortku. CpaBHHUTH BOJbTaMIIEpHBIC
XapaKTePUCTHKU OOBIYHOTO BBHIIPSIMUTENIHHOTO nuoa u nuona [oTTku.

HUccnedosanue cmabunumpona

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

Ta0muma 3

Uem (B)

[To mosydeHHO# BONBTAMIIEPHOW XapaKTEPHCTUKE OMPEAENUTh HampshkeHue crabummsanuu u 1lcr
BeIMUUHY U epeHITnaIbHOTO COTPOTUBICHUS.

JIABOPATOPHAX PABOTA Nel5

HccnenoBanue OUIOISIPHOTO TPAH3UCTOPA

HCJ'IL pa6OTBIZ O3HAaKOMHUTBLCA C pa60T01”4, OCHOBHBIMH XapaKTCPUCTHUKAMHU u

MPUMEHEHHEM OUMOJISIPHOTO TPAH3UCTOPA.
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[Topsimok BeIMOTHEHUST PAaOOTHI:

N3yuuth TEOPETUUECKHUE OCHOBBI o Marepuaiam JIEKIIAHN WA MEPEUHIO
PEKOMEHIOBaHHOM MPernoiaBaTesieM JUTEPATYPHI.

VO0enquThCs, 4TO BBIKIIOYATEIb CTEHIa HaXo4aTcs B mojioskeHun «BBIKJIy»

[To ykazanutio mpemnojgaBaTessi, BRIOpaTh MOAYJIU JUIsl BBITIOJHEHHUS TEKyIero 3aganus. [1oaroToBuTh
COEIMHUTEIIbHBIE TPOBO/IA (MIEPEMBIYKH ), BXOSIINE B KOMIUIEKT OCTABKU CTEH/IA.

CoenuHuTh MOAYJIHM COTJIACHO MPUHLUITUATIBHOMN 3JIEKTPUUECKOU CXEME UM CXEME COCMHEHU M.
[TpoBecTH 3KCIIepUMEHT.

BEIKITIOYNTE CTEH,

CocTaBUTh OTYET 110 JTAOOPAaTOPHOI padoTe.

HOpSII[OK IMPOBCACHUA SKCIICPUMCHTA:

1. UccnenoBanue xapakTepUCTUK OUMOISPHOTO TPAH3UCTOPA.

1.1 CobpaTh cxemy JUIst CHATHSI XapaKTEPUCTHK OUTIOIsipHOTO TpaH3ucTopa (puc.l). Mexay raeznamu
X2 u XII Bxmounts Muumamnepmerp PA3 Onoka «/3mepurenbHble NpUOOPBI», MEXKITY
rHeznaMu X1 u X4 - mumnamnepmerp PA1. Coenunuth nepembiukoit THe3ga X3 u X7. Mexny
rHe3mamMu X2, X5 um X4, XI16 BriaouuTh u3MepuTenabHbie MpuOopel PV1, PV2 06noka

«I/ISMCpI/ITeJ'IBHI)IG HpI/I60pI)I>> B PCKUME U3MCPCHUA ITOCTOSAHHOI'O HAIPSKCHUS. HOJIKJ'IIOLII/ITI)

ucrounuk « = U,», ycranoBus TymGiep SA2 B HUKHEE MOTOKEHHE.
1.2 CHATH CTaTHYECKYIO XapaKTePUCTUKY TpsiMoii mepenauu mo Toky Iy~ f ( 15 ) npu 3nauenun Ug,

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

Mexay rHeznamMu X1 u X3. Braouuth snexkTponuTaHue Moaynen creHaa. V3MeHsist moioxeHue
noreHomerpa RP1, Tem cambiM u3MeHsst TOk 6a3bl, CHUMATh MOKa3aHUS MHJUIMAMIIEPMETPOB

PA1 u PA3. Pe3ynbraThl u3Mepenuii 3anucarb B Ta0n. 1. IIpu cHATHM XapaKTEepUCTUKH CIETUTh

3a MMOCTOAHCTBOM HAIIPSIKCHUS UK. BrIK11I0YNTH QJICKTPOIIUTAHUC Moz[yneﬁ CTCHAA.

Tabmuna 1

U.=6B
15mA
I, mA
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1.3. CHATb XapaKTepUCTUKy HpsMoii mepemaun mo Toky Iy ~ f (I; ) npu manmuum marpysku Rg.
V6pars mepeMbldky Mexay raesgamu X1, X3 (BkaouumTh B cxemy pesuctop R»). Bxmounts
aJeKTponMTanre Mozayiaed crenga. C momMomnpro nepexmodarens «Kp» ycTaHOBUTH 3amaHHOE
3HaueHue pesucropa R,. C momomipio nmoreHuoMerpa RP1 ycTranoBUTh TOK 6asel, paBHbINA HYIIIO, a C

HOMOILBIO MoTeHnuoMerpa RP2 ycraHoBuTh 3amaHHoe 3HaueHue FE,. B jpanpHelmeM pyuky

perynupoBkn RP2 He Tporath. B BOmu3m o0nacTh HACBIIICHMS TOYKM CHUMATh dallle.
DKClepUMEHTANIbHBIE PE3YJIbTAThl 3alMCaTh B Ta0J. 2. BBIKIIOUNTH 3JIEKTPONIUTAHUE MOYJIEH CTEH .

HOCTpOI/ITB OKCIICPUMCHTAJIbHBIC XapPaKTCPUCTUKHU.

Kk DK RG C

R1
+ O—1 11—
UBbix
Usx
= O

Puc. 1 HUccnenoBanue OUIONSIPHOTO TPaH3UCTOPA

Tabmuma 3.2.2

UK3 =

I, mA

I, mA

1.4 Tlo moctpoeHHoOi B 1. 1.3 XapaKTepUCTUKE ONPEICTUTh 00JACTH aKTUBHOTO YCHJICHHS, OTCEUKH U
Haceimenus. Onpenenuts Makcumanbublii Tox Iy ~ f (U, ), npu xoTopom ele obecreunBaeTcs
JINHEITHOE YCUJICHUE.

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

3TOTO JOIMOJHUTENIBHO YCTAHOBUTH MEPEMBIUKY MeX Ay THe3gamu X1 nX3.

Bxmrounts nuranue. M3mensst Tok 0a3nl OT HYJIA CHATH ceMeNCTBO BBIXOHBIX XapaKTCPHUCTUK

Y 3apPHCOBATH HA OJHOM PUCYHKE BBIXOIHBIE XapPAKTEPUCTHKH IS TPEX 3HaUeHUi Toka 6asbl: I; = 0,
155705 I max s 153715 max. st aToro ¢ moMotpto noreHimomerpa RPV1 ycranaBnmuBath Tok 0a3sl

(moxaszanus mummamnepmerpa PA3) - 15 = 0;15,70,5 I max s 153715 max.
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M3mensis wanpsokenne U, norennnomerpom RP2 B 1ienu KOUIEKTOpA OT HYJIEBOTO 3HAYCHUSI

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

KOJUIEKTOPA MPU HECKOJILKUX 3HaueHusx Hanpsokenus U, (nokazanus mysnstumerpa P2). Pe3yabrarsl

I/I3MepeHHﬁ 3aHeCTHd B Ta0i.3. HpOI/ISBCCTI/I AHAJIOTUYHBIC U3MCPCHHA IIPHU JBYX JPYIUX 3HAUYCHHAX

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

BrIknrounTh NUTaHKE MOAYJIEN CTEH/A.

Tabmuma 3.2.3

I;i= mA
U, B

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

HccenenoBanue ABYXITOIYIIEPUOIHOIO BBITPSAMUTENSA

HCJ'IB pa6OTBIZ O3HAKOMMTBCA C IIPUHIHIIOM pa6OTBI n OCHOBHBIMHA
CBOMCTBaMH O,I[HO(ba3HOFO JABYXITIOJYIICPUOAHOT'O BBIIIPAMUTCIIA.

[Topsinok BeIONHEHHS pabOTHI:

1. Usyuuts riaBy «Onucanue 000pya0BaHU.

2. M3yunTh TEOPETHUECKHUE OCHOBBI I10 MaTepuaiaM JEKIUN WM NEPEYHI0 PEKOMEHJOBAaHHON
IpenoaaBaTesieM JINTEPATYPHI.

3. Y0eauThes, 4TO BRIKJIIOYATEbh CTEHAa HaX0auTcs B noytoxkeHnu «BBIKJIy»

4. TIlo ykazaHulo npenojaBartessi, BBIOpaTh MOJYJIH JUIs BBITOJHEHHS TEKYILIETO 3alaHusl.
[ToaroToBUTH COENMHUTEIBHBIE TPOBO/IA (IEPEMBIUKH ), BXOJAIINE B KOMIIJIEKT [TOCTABKH.

5. CoennHUTH MOIyJIU COIVIACHO NMPUHIUINAIBHOMN 3JEKTPUYECKON CXEME W CXEME COCIUHEHUM.

6. IlpoBecTH 3KCIEpUMEHT.
7. BBIKIIFOYUTH CTEHI.
8. CocraBUTb OTYET M0 J1abOpaTOPHOU padoTe.

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

Cobpatb cxemy puc. 1.

Y30 TP1

o—"~"

~220B PV1

o

A [‘]: oy

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

[Tpumeuanue. B kauectBe ncrouHuka curHana (Beixon Bropuunoit oomotku Tp.l) ncnonb3oBath
1106011 1 3 Tpex BbixonoB A,B mnu C tpexdasznoro renepatopa S0I'n

1. Jlns mpoBeAeHHsI OMBITAa XOJIOCTOTO X0/1a UCKITIOYUTh HArPy3KY U3 CXeMbI (OTCOSTUHUTH OJI0K
«HenuneliHble U peakTUBHBIE 3JIEMEHTBI» U «ConpoTHuBIIeHUs J00aBOoUHbIe»). [IprucoeIMHUTH K
ucciexyeMomy 01oky «Jlnomasl, Pesuctopsl, kornencarops» amnepmetp PA1 Gioka
((I/ISMepI/ITeJ'H)HI)Ie HpI/I60pI)I)) AJI1 U3MEPEHUA BBRIIPAMIICHHOI'O TOKA HArpy3KHu. Bxirouutsn
AJICKTPOTIMTAaHUE CTEH 1A, TOATOTOBUTH K padboTe ocutorpad 1t HabmoaeHus GopM
HaIpsKCHUN.
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2. Ilpu paboTe BRIMPSAMHUTEIS B PEKUME XOJIOCTOTO X042 U3MEPUTH BOJIBTMETpOoM PV
JENCTBYIOIEE 3HAUEHHUE BBIIPSIMIIIEMOr0 MIEPEMEHHOTO HatpsukeHust Us. PesynbraT usmepenus
3ammcath B Tabi. 1.ITonkmounts BMecTo BosbT™MeTpa (PV1) ocummnorpad. [MomyuuTs Ha SkpaHe
YCTOMYMBOE N300paKEHHUE U OMPEEIIUTH [0 OCIMUIOTPAMME aMILTUTY/IHOE 3HAYCHHE
BBIIPAMIIsieMOro HanpsbkeHust Us,,- 3apucoBarh B MaclITade OCHUIUIOIPaMMYy BBIIPSIMIIIEMOTO
HaIpsKEHUSI.

3. Msmeputp BosbTMETpOoM PV2 BenuuuHy BBIIPSAMIIEHHOTO MOCTOSIHHOIO HamnpsbkeHus U, B
pEeXHUME XO0JIOCTOT0 X0/1a BhImpsaMutens. PesynbTaT 3anectu B Tabu. 1

Taobnuua 1

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

[MoaxmrounTs ocummiorpad K OJHOMY M3 JHMOJOB, IMOJYYUTh YCTOWYHBOE M300pakeHUE, U3MEPHUTH
BEJIMYMHY MaKCUMalbHOIO oOpaTHoro HampsbkeHus Ha auone Upbp. Mako 3apHcoBaTh B TOM XKe
MaciTade OCHUIIOrpaMMy HaIlpspKEeHHs Ha IHOJIE.

HccnenoBanue paboThI BEIIPSAMUTENS 0€3 CrilakKUBalOUINX (QHIBTPOB.

JlJis 5TOr0 MOIKIIOYUTH PE3UCTOpbl Osoka (uoapl, pe3ucTophl, KOHAECHCATOPBI» B CXEMY
(puc.1) 1 yCTaHOBUTH B COOTBETCTBUU C BAPUAHTOM BEITUUYHMHY €T0 COMPOTUBICHUS (Tab..2).

[ToaxmounTs BBIBOJBI OCIULIOrpada MmapaiebHO HArpy3Ke, 3apHcoBaTh B MPEKHEM
MaciiTade OCHWIIOrPaMMYy BBIIPSIMIEHHOTO HalpsDKeHHs Ha Harpyske Uy NpU  OTCYTCTBUU
CTIKUBAIOMMX  (GHITPOB. ONpenesuTs MO OCHWIIOTpaMMe JBOWHYIO aMIUTUTYRY ITYJIbCAIHiA
BbIIpsAMIIeHHOTO HanpsbkeHust AU. IIpu HE0OX0AUMOCTH yBEIUYUTh UYBCTBUTEIBHOCTh YCHIIUTEIS
ocrmwuiorpada, yCTaHOBUB y HEro 3akpbIThii Bxona. M3meputh ¢ momomipio BoidbTMeTpa PV1
MIOCTOSIHHYIO COCTaBJISIFOIIYIO HaIlpsDKeHHUs Ha Harpyske U, PesynabTaTsl M3MepeHHMil 3aHECTH B
tab:1.3. [1o pe3ynabTaTaMm u3MepeHuit onpeaenuTb kKodduiment nyabcanuit g = AU/2* Ud .

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

R3, Om
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