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1 BBEJJEHUE

BaxxHyto gacTh TeopeTHdecKod W MpOo(eCCHOHATBHON IpPaKTHUECKOH
MOATOTOBKHU CTYJEHTOB COCTaBIISIOT IIPAKTHUCCKHE 3aHATHS.

CoctaB W cojepXaHHe NPAaKTUIECKUX pabOT HampaBICHB Ha
peann3aimio JIEWCTBYIOILETO (enepansHOTO TOCYAapCTBEHHOTO
00pa30BaTeNBFHOTO CTAaHAAPTA CPEIHETO MPOPECCHOHANTEHOTO 00pa30BaHMS.

Benymeid IuAakTU4ECKOH LENbI0 NPAKTUYECKUX 3aHATUH SABIAETCS
(hopMHpOBaHUE NMPAKTHYECKUX YMEHHU BBITIOJNHSATH ONpeAeIeHHbIe JeHCTBHS,
orepanuu, HEoOXOOUMBIE B  IOCHEAyIOmEeM B  IpodeccHoHANbHON
JIeSITETbHOCTH)

B coorBerctBUM ¢ paboueil mporpaMMol y4eOHOH AMCIMIUINHBI
«ONEeKTpOTEXHNKAa W 3JEKTPOHMKA»  MPEIyCMOTPEHO  IPOBEICHUE
MpaKTHIECKUX padoT.

B pesynabTaTe nx BBIIOJIHEHNUS, 00yJalomuiics JOJDKEH:

YMETb:

VY1- BeIOMpaTh  3JEKTPUYECKHE, DBJICKTPOHHBIE  NIPHOOPHl U
3NEKTPOOOOPYAOBAHUE;

Y2- IpaBUIILHO IKCILTYaTUPOBATH HIEKTPOOOOPYIOBAHHE U MEXaHU3MBI
nepeaayy JBIKEHUS TEXHOJIOTHYECKUX MAIINH U allapaTos;

V3- IpoU3BOAUTE PacUeThl IPOCTHIX JIEKTPUUECKUX LETIeH;

Y4- paccunThIBaTh MapaMeTphl Pa3IMYHBIX SJCKTPUYECKUX Lenei u
CXeM;

V5- cHuUMaTh NOKa3aHUS U II0Jb30BATbCS 3JIEKTPOU3MEPHUTEIbHBIMU
nprOOpaMH ¥ MPHUCIIOCOOICHUSIMI,

Conepxanue paboT OpHEHTHPOBAHO Ha TMOATOTOBKY CTYEHTOB K OCBOCHHIO
npoecCHOHaNIbHOTO MOy OCHOBHOW IPO()EeCCHOHAIBHOM 00pa3oBaTeIbHOM
NpOrpamMMbl 10 CHELUATPHOCTH W OBNAJEHUIO  NPO(ecCHOHATBHBIMU
KOMITETEHIUSIMU:

IIK 4.2. VYuactBoBarb B pa3pabOTKE W BHEIPEHHH TEXHOJIOTUYECKUX
MPOLIECCOB.

ITK 4.3. PazpaGateiBath 1 O(QOPMIISATE TEXHHYECKYIO M TEXHOJOTHYECKYIO
JIOKyMEHTALHIO.

A taxxe (GOopMHPOBAHMIO OOIIMX KOMITETESHIIUN:
OK 1. IloHnMarh CyIIHOCTH M COIMAIBHYIO 3HAUMMOCTH CBOEH Oymyreit
npodeccnm, pOSBIATE K HEH YCTOHYMBBII HHTEpEC.
OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JESTEHHOCTb, ONPEIEISITh METOJIBI
pereHns MpoeCCHOHAIBHBIX 33/1a4, OLIEHUBATh X 3P (HEKTUBHOCTD 1 KaYeCTBO.
OK 5. Hcnionb30Bath HH(OPMAIMOHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTHHN JUIS
COBEpIIICHCTBOBAHMA MPO(ECCHOHATBEHON e TETHHOCTH.



OK 6. Paborath B KOJUICKTHBE M KOMaHJE, B3aUMOJCHCTBOBATh C
PYKOBOJZICTBOM, KOJIJIETaMH M COLMAILHBIMI TTAPTHEPAMH.

OK 8. CaMOCTOSTENBHO OMNpeneaTh 3afadll  Mpo(ecCHOHATFHOTO U
JIMYHOCTHOTO DA3BHUTHS, 3aHUMATBCSI CaMOOOpa30BAaHMEM, OCO3HAHHO IUIaHHPOBATH
TIOBBIIIICHAE KBATU(HUKALIIH.

OK 9. OcymectBiiars MPOPECCHOHATBHYIO JIEITeIFHOCTh B YCIIOBHSX
OOHOBIICHHS €€ TIeNeH, COMIepKaHNs, CMEHBI TEXHOJIOTHI.

BrinosHeHHe CTyAeHTaMH NPAKTHYECKHX Pador 1o y4eOHOH
JUCIUTUTAHE «DJICKTPOTEXHUKA U AJICKTPOHUKAY HATIPABIICHO Ha:

- 0000IIeHHEe, CHCTEMAaTU3aIUI0, YIUIyOJICHUE, 3aKPEIUICHUEe, Pa3BUTHE
U JICTAJM3AIUI0 MTOJMyYCHHBIX TCOPETUYCCKUX 3HAHUN 0 KOHKPETHBIM TeMaM
yueOHON TUCIIUILTHHBL;

- (QopmupoBaHue yYMEHHI NPUMEHATh TMONYYCHHBIC 3HAHHUS HA
NpaKTHKE, peaju3al(fi0 eAWHCTBA WHTEUICKTYadbHOW U MPAKTHYECKOMH
JIeSTEIbHOCTH;

- (QopmupoBaHHE U pa3BUTHE YMEHHIi: HaOIOAaTh, CpPABHUBATH,
COIIOCTABIISITh, AHAIU3UPOBATh, JCNIATh BBHIBOJBI U 00OOIIEHHUS, CAMOCTOSTEILHO
BECTH WCCIIC/IOBAHUS, II0JIb30BAThCSA PA3IMYHBIMH I[PHEMaMH H3MEPCHUIA,
0OpMIISTh PE3YIIBTATHI B BUIE TAOJHII, CXeM, IPa(UKOB;

- pPa3BUTHE HHTCIUICKTYAJIbHBIX YMCHHH y OYIyIIMX CICIHAIUCTOB:
AHATUTHYCCKUX, MPOCKTUPOBOYHBIX, KOHCTPYKTHBHBIX H JP.;

- BBIpaOOTKY MpH PEIICHUH MOCTABJICHHBIX 33/1a4 MPO(eCCHOHATBLHO
3HAYMMBIX KauyeCTB, TaKHX KaK CaMOCTOSATECILHOCTb, OTBETCTBEHHOCTb,
TOYHOCTh, TBOPUYECKAsI HHUIIMATHBA.

[IpoIOKUTENBEHOCTD BBIMOIHEHHSI MPAKTHYECKOW pabOThI COCTABIISIET HE
MEHee JIByX aKaJ[eMHUUYECKHX YacOB M MPOBOJIKMTCS TOCIE COOTBETCTBYIOIIEH TEMBI,
KOTOpasi 00ECIeYNBACT HAITMYUE 3HAHMI, HEOOXOMMBIX JUISI €€ BBITOIHEHHSI.



2METOJUYECKHUE YKA3AHUSA
Tema 1.2. DjekTpryecKue Henu MOCTOSIHHOTO TOKA

MpakTuyeckas padora Ne 1
« Pacuer jiekTpHYecKHX Leneil HOCTOSTHHOI0 TOKa»

Ile.m, paﬁOTbI: HAaYyYUTHCA MPOU3BOAUTDH PACUCT IJICKTPUICCKUX nemneu

Boinosnus padory, Bel Oynere:
YMETb:
- pacCUMTHIBATh ApaMETPBI DINEKTPUUECKUE LIETIEH.

MarepuanbHoe o0ecnieyenue:
Kaproukyn nHIUBHIYaIbHOTO 3aJaHNUs, METOJMUYECKHE YKa3aHUs

3ananue:
1. Ilens MOCTOSHHOTO TOKa CO CMEIIaHHBIM COEAMHEHHEM COCTOMT U3
YeThIpeX pe3ncTOpoB. B 3aBucHMOCTH OT BapHaHTa 3a/1aHbl: CXeMa LEeH
(10 HOMepy pUCYHKa, IPUIIOXKEHHUE 1), CONPOTUBIICHUS PEe3UCTOPOB Ry,
R, ,R3 Ry, Hampsikenue U, Tok | mnu momHocTs P Beelt nenu.
OnpenenuTs: 1) IKBUBAJIEHTHOE CONMPOTUBIIEHHE EMH R,; 2)
TOKH, MPOXOJISIINE Yepe3 Kaxabli pe3uctop Iy, I, I3, 14

Pemenne 3amaun TpOBEpUTH, HPHMEHWB TIEPBBIA 3aKOH

Kupxroda. [lanHbIe U1 CBOCTO BapHaHTa B3Th U3 TaOIHUIE 1.1.

Tabnumna 1.1 BapuaHTe! 3a1aHuMiA

Homep Homep R1, Om R, ,Om R;, OMm R, Om U, P,

BapHaHTa | pPHCYHKa
01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50BT
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48Br
07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120Bt
10 10 4 2 20 5 U=40B
11 11 16 40 10 8 4A




12 12 4 6 2 24 90Bt
13 13 5 6 12 6 60B
14 14 2 1 15 10 25A
15 15 12 4 2 4 200BT
16 16 30 6 60 30 100B
17 17 3 15 20 40 4A
18 18 30 20 3 5 320Bt
19 19 7 3 72 90 150BT
20 20 15 90 10 5 4A
21 1 15 20 40 3 100BT
22 2 10 90 6 60 120B
23 3 20 10 2 5 20A
24 4 7 60 15 4 90BT
25 5 25 15 10 12 120B
26 6 2 3 1 3 25A
27 7 12 4 4 2 200BT
28 8 40 20 25 5 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT

Kpatkue Teopernueckune cBeaeHust

Perienne naHHOM 3a/1a4u TpeOyeT 3HAHUS OCHOBHBIX 3aKOHOB
MOCTOSIHHOTO TOKA, TIPOU3BOIHBIX (POPMYIT ITUX 3aKOHOB U YMEHHUSI KX
MPUMEHSTD JJIsl PACUETa DIICKTPHUECKUX IIENel CO CMEIIAHHBIM COCJMHEHUEM
PE3UCTOPOB.

[Mepen pelieHeM 3a1a41 CBOETO BAPUAHTA PEKOMEH/IYETCS eIlie pa3
O3HAKOMUTHCS C PEIIEHHEM ITPUMEpa

YUs

J

Metoauky u
TMIOCJICTIOBATEIHFHOCTD
JieficTBUI IIpU pelIeHNH
3aj1a4 CO CMEIIaHHbIM
COEAMHEHHEM PE3UCTOPOB
paccMoTpuM B 00IIIeM BHUIIE Ha
KOHKPETHOM IIPUMEpE.

1. BemuceiBaem
YCIIOBHE 3a7a4H
(conmeprkaHue yCIOBHIA 3a/1a4
BBINKCHIBATH




NPUMEHUTEIBEHO K CBOEMY BapHaHTY).

VYcnosue 3agaun. llens NOCTOSHHOTO TOKA CO CMEIIAHHBIM
COEIMHEHNEM COCTOUT M3 YETHIPEX Pe3nCTOpoM. 3amaHbl cxema 1end (puc. 1),
3HA4YEHHs CONPOTHUBICHUI PE3UCTOPOB:

Ry = 30 Om, Ry = 20 Om, Rz =3 Om, R4= 5 Om, momHocTs 1ienmu P =
320 Bm.

OnpenenutTh: |)3KBUBAICHTHOE COMPOTHRICHHE 1enu R,,, 2)
TOKH, TIPOXOISIINE Yepe3 KaKIbIH pe3nucTop. Pemenne 3aqauu npoBepuTh,
TIPUMEHHB TIePBEIi 3ak0H Kupxroda.

BrimuceiBaeM U3 yCIOBHIH TO, UTO JAHO U HYKHO ONPEAEIUTH B BUAE
OyKBEHHBIX 0003HAUEHHUI M YHCIIOBBIX 3HAYECHHH.

[Iponymaem nias (MOpsIOK) pelIeHHs, oAOUpast Mpyu He0OOXOIUMOCTH
CIIPaBOYHBIN MaTepuai. B Halem citydae IpUHUMAEM TaKOM MOPAI0K
peleHus:

1) HaXOJIUM 3KBHBAJICHTHOE CONIPOTHUBIICHHE IIETIH
R,c = R12 + R34 20e Ry, = Ry Ro/(Ry + Ry) — napannensnoe
coedunenue,
Rs4= R3 + R4 — nocredosamenvrioe coeounenue;
2) o6o3HauuM TokH lyg,l5,13,14 Ha (puc. 1) cTpenkamu u onpenenuM Ux
3Ha4YeHHs U3 GOPMYNbI MOIIHOCTH:

P=I1>R,—|= JP/R, ;12=1,=1 ak xak npu
TOCJIEIOBATEIBHOM COSIMHEHIHU OHU OJHH U Te ke, a I3 = U1 o/Ry; 1= U1 o/R,,
20e Ulg = |'R12

4.BrInIoIHsACM pelIeHre, He 3a0bIBasi HyMEpOBaTh U KPaTKO OIHCHIBATh
JeicTBHs. VIMEHHO Tak pelieHbl BCe TUIIOBBIE TPUMEPHI ITOCOOUSL.

OTCcyTCTBHE MUCHMEHHBIX MOSICHEHUH IEHCTBUI PUBOANT K
HEMOJHOMY TOHMMaHHIO PeIeHus 3a7a4, OBICTPO 3a0bIBaETCSI.

5.BBInoTHsIeM IPOBEPKY PEIICHHs CIEAYIOINUME ClIoco0aMH: a)
JIOTUYHOCTH MOJTYYESHHsI TAKOTO pe3yabTaTa; 0) mMpoBepKa pe3ysIbTaTOB C
NpUMEHEHHEM TIEPBOT0 M BTOPOTo 3akoHa Kupxroda.

OOBSCHIM HEKOTOPBIE CITOCOOBI IPOBEPKH PE3YIIHTATOB PEIICHHMSI.

[Tpumenenue nepsoro 3akoHa Kupxroga.

DopmynrpoBKa 3aKoHa: ajaredpandeckas CyMMa TOKOB B Y3JIOBOH TOUKE
paBHa HyJt0. MaremMaTHyeckas 3auch JUIs y3ia 6 cXeMbl el pUCYHOK 1:

|1+ |2: | wau |1+ Iz— 1=0

IIprmmenerne BToporo 3akoHa Kupxroda.

DopMyHpOBKa 3aKOHA: BO BCSIKOM 3aMKHYTOM KOHTYpE
JNeKTpUUecKoi nenu anredpandeckas cymma D/1C Y E paBHa anredpandeckoit
CyMMe NaJieHui HanpspkeHui Y |*R Ha OT/eNbHBIX CONPOTHBIEHUSIX 3TOTO
KOHTYDpa.



B 3amkHyTOM KOHTYpE (pHc. 1) npunoxkenHoe HanpsbkeHue U
(ananormyno D/IC mpu BHYTPEHHEM COTIPOTUBICHUN HCTOYHHUKA TOKA, PABHOM
HYJIIO) ¥ TIAJCHUS HATIPSDKCHUS

Uio=1-Ry; Us=1'Rz3u U= 1Ry

O0x0/151 KOHTYp IO HAIPABJICHUIO TOKA (B JAHHOM CJIy4ae IO 4acOBOI
CTpEJIKE), COCTAaBHM ypaBHEHHUE MO BTOpOMY 3akoHy Kupxroda:

U=U;,+Us+ Uy

Ioxcuer 6amanca momHocTH. OOIIast MOIITHOCTH IIETTH PaBHA CYMMe
MOIITHOCTEH Ha OTIENILHBIX PE3UCTOPAX.

Hnst cxemsl uenu (puc. 1) P = Py+ P, + P; + P,: Tak kak P = 1%R wn

P=U%R, mo P=1%R;+ >R, + %Ry + I%R, wnu

P= U212/R1 + U21 2/R2 + U23/R3 + U24/R4.

Ecmu nmpoBepKy pelieHus pOBOAKUTE IIyTeM CPaBHEHHS PEe3yIbTaTOB
pelIeHns IPYTUMH CIIOCO0aMHu, TO B TaHHOM CITydae BMECTO OIpeIeIICHHS
Toka 3 QopMyast P = 1*Rok MOXHO ObLIO HAifTH HAIpPSKEHHE

U=,/PR, usP=U%R,,

a3arem | = U/R,, mo ¢popmyie 3akona Oma.

[Mpumep 1. Ha pucynke 2 nzo0paxeHa sJeKTpHYecKas Lelb co
CMEIIaHHBIM COETUHEHUEM Pe3UCTOPOB. VI3BeCTHBI 3HAUCHUSI COTIPOTHBIICHHH
pesuctopoB Ry = 3 Om, Ry= 10 Om, R3 = 15 Om, Ry = 1 Om, Hanpsixenune U =
110 B u Bpems paboTsl et t= /0 y. OnpeaenuTs TOKA, MPOXOISIIUE Yepes3
Kax b1 pe3uctop |y, 113,14, 00mIyro MomHOCTE et P u pacxon sreprun W.

{3 ? RI Rox
. — —
I=l, —_— b
@ 1=1, I=11A
+
_ U R, J[]
U
Ry =0 o3
+ -
Puc.'3 Puc. 4




Pemenue. 1. O003HAYUM CTPEIKAMU TOKH, MIPOXOISIINEC YePE3
KaKJIBIH PE3UCTOP C YIETOM HX HATPABJICHHUS (CM. pHC. 2).

2. Ompenenum o01IIee SKBUBAJICHTHOE COMIPOTHBIICHUE IIETIH, METOJ
mojicyeTa KOTOPOTO JUIS IIeTIH CO CMEIITaHHBIM COeAMHEHHEM PE3UCTOPOB CBO-
JUTCA K TIOCIIEIOBATEIIFHOMY YIPOIIICHHIO CXEMBL.

Compotusienns R, u R; coenuHens! mapamwiensHo. Haiinem oOrree
COTIPOTHBIICHHE TIPH TaKOM coeanHeHun: 1/R3=1/R,+1/R3. mpusoms k
00IIeMy 3HaAMEHATEIIO, MOTYYHM R, 3=
RoR3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopsr Ry3,R1,R4 coemmaens! mocaenoBaTenbHO, UX 001Iee
compotuBieHne R,,=R;+R; 3+R,=4+6 = 10 Om.

Oto obIIee CONMPOTUBIICHHE, BKIIIOUSCHHOE B LI BMECTO YETHIPEX
COTIPOTHUBIICHHH CXEMBI PUC. 2, IPU TAKOM K€ 3HAaUCHUH HAIPSHKEHUS He
M3MEHHT TOKa B Iend. [103TOMy 3TO CONPOTHBIICHUE Yallle Ha3bIBACTCS OOIIUM
SKBHUBAJIEHTHBIM COTIPOTHUBIIEHUEM IIETIH UJIU MPOCTO KBUBAJICHTHBIM (pHC. 4)

3. Mo 3akony OMa I BHEIIIHETO y4acTKa LEMH ONMPEACIUM TOK

I=U/R,=110/10=11 A.

4.Haiinem TOKH, IPOXO/ISIIIKE Yepe3 BCE PEIUCTOPHI.

Yepes pesuctop R; mpoxomut Tok I; =I.

Yepes pesuctop R, mpoxomut Tok Iy =I.

Jis otipeniesieHus TOKOB, IPOXOAIINX Yepe3 pe3ucTopsl R, u Rs,
HY)KHO HAWTH HaNpsOKCHHUE Ha mapauielbHoM ydacTtke Uy3. OTo HampskeHne
MOJKHO orpenenuTs qByMs criocobamu: Us= IR;3 = 11- 6 = 66 B wim U, 3 =
U-IR;-IR;==U-1(Ry+R,) =110-11(3+ 1)=66 B.

o 3akony OMa JijIst mapauieNIbHOTO yyacTka nenu Haigem l,= Uy /R,
==66/10=6,6 A; I3 =U,3/R3 = 66/15 = 4,4 A vuin, npuMeHssI IePBbIN
3akoH Kupxroda, momyaum lz=1 - 1,=11- 6.6 = 4,4 A.

5.Haiinem o0111yr0 MOIITHOCTD TIETIH:

| =Ul=110-171 =1210 Bm = 1,21 xBm.

6.0mpenenuM pacxox JHEPTUH:

W=P-t=1,21-10 = 12,1 xBm- u.

7.BBINOJHAM TPOBEPKY pEIIeHHs 3a/Jadydl ONMCAHHBIMU paHee
criocobaMu: a)  TPOBEPUM OaNaHC MOIIHOCTH

P=P+P,+Ps+P, = 4Ry + I%R+ I%R; + IR, = 11% - 3 +6,6°-
10+ 4,4% 15+ 11%-1 = 363 + 435,6 + 290,4+121 = 1210 Bm;

1210 Bm= 1210 Bm,

0) JUISL y3JI0BOM TOYKH A cXeMbl (pHc. 2) NIPUMEHHNM TIepBbIi
3akoH Kupxroga: | =1,+13=11=16,6 + 4,4;
114=11A4;

B)COCTaBUM YpaBHEHHE II0 BTOpoMy 3akoHy Kwupxroda, obxons
KOHTYp LIETH 110 YaCOBOM CTPEJIKE,
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U=U; +Uy; +Us=IR+IR;3 + 1R, 110=11- 3+ 11- 6+ 11- 1110
B=110B.

Bce crioco0b1 mpoBepKu MOATBEPKAAIOT IPABMIBHOCTD PELIICHHS
3aJaqH.

Xoa paboThI:
1. Pemenue 3a1a4u N0 MHANBUTYaTbHOMY 33/1aHUIO.

®opma npeacTaBIeHUs Pe3yJbTaTa: CBOEBPEMEHHO M IPABUIBHO
BBITIOJTHEHHBIE PAacUEThI

Tema 1.4 DaexTpuyeckue Henu 0AHO(A3HOI0 MePeMEHHOT0 TOKa

[pakTuyeckas paéora 2.
Pacyer Hepa3BeTBJIEHHOIi leNU ePEMEHHOT0 TOKA

Iesn padoThI: HAYYUTHCS IPOU3BOIUTH PACUET HEPA3BETBICHHBIX
Herneit 01Ho(pa3HOro NepeMEHHOr0 TOKa

Boinosinus padoty, Bul Oyaere:
YMETB:
- OTIpeeIATh TapaMeTPhl Hepa3BETBICHHOH IEIH MIePEeMEHHOTO TOKA.

MarepuanbHoe o0ecnieuenue:
METOMYECKHE YKA3aHHsl, HHANBULyaJ bHbIC KAPTOUKHU 3aJlaHUH

3ananue:

Jl71st ienu mepeMeHHOT0 TOKa, COJIepKalleld pa3inyHbIe DJIEMEHTHI
(pe3ucTopsl, HHAYKTUBHOCTU, EMKOCTH), BKIFOUEHHBIE TIOCIIEI0BATENHHO,
OTIPEJICNIUTH TIOJTHOE COTMPOTHUBIIEHUE, MOIITHOCTH (aKTHBHYIO, PEAKTHBHYIO,
MOJIHYIO0) U TIOCTPOUTH BEKTOPHYIO TUATpaAMMYy.

IMopsinok BeINOTHEHHS PA0OTHI:

MeToauKy ¥ MOCIIeIoBaTeNIbHOCT ASHCTBUI 110 PEIICHUIO TAKOTO THUIIA
33724 PacCMOTPUM Ha KOHKPETHOM IIpHMeEpE.

AKTHBHOE CONPOTHBIICHNE KaTYMIKK R, = 6 Om, UHIYKTHBHOE

X_. = 10 Owm. TlocnenoBarelbHO C KaTYIIKOM BKIIIOYEHO AKTUBHOE
compotusiieHre R = 2 Om u koHzIeHcaTop conpoTtusieHueM X, = 4 Oum (puc.1
a). K memn mpunoxkeno nHampsbkenne U = 50B (neiicTByromiee 3HAUYEHHE).
Omnpenenuts: |) moxHOE compoTuBieHHWe IeTH; 2) TOK; 3) Kod(dumment
MOITHOCTH; 4) aKTUBHYIO, PEAKTHBHYIO W TIOJIHYIO MOIITHOCTH; 5) HANPsDKEHUS Ha
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KaXXJ10M COIIPOTHUBJICHUH. Ha‘lepTI/ITb B MaCIHTa6€, BCKTOPHYIO OUarpamMmy

LIETIH.

Pemenwne. 1. Onpenensem MOIHOE COTPOTHBIICHHE HETIH:

Z = J(R¢ +R)? +(x_ —X¢)? =+/(6+2)2 +(10—4)? =100

2. OmpenessieM TOK:

U 100

| =—=""=10A
Z 10
3. OnpenemnseM K03 QUIMEHT MOIITHOCTH LIETIN:
sing =2t "X _ 10-4 =0,6
10

no Ttabmunam bpamuca naxomum @ =36°50'. VYron caBura ¢az @

HaxolMM II0 CHUHYCy BO H30€kKaHHE MOTEepU 3HaKa yria (KOCHHYC SIBJISETCS
4yeTHOU (yHKIHEH).

4. OnpenenseM akKTUBHYIO MOIITHOCTb LIEIIH:

P=1?-(R; +R)=5%-(6+2)=200A

5. OmpenensieM peakTUBHYIO MOIIHOCTb LIETH:
Q=1%-(X_+X.)=5-(10-4)=150a3d

6. OmnpenensieM MOJHYIO MOIIHOCTb LIETH

S=,/P2 +Q? =+/200° +150> =250 A- A

al
0 20 30 40 S50 &08
— n I l J

7 SR VR RS ¥ | 0

Pue, 3

Pucynok 1.Cxema uenu u BEKTOpHas Auarpamma

7. Or[pe,uenﬂeM HagCHUs HANIPS?KEHUA Ha COIMMPOTHUBJICHUAX LICTIN:
Ugp =1-R: =5:6=30A U, =1-R=5-2=10A
U _=1-X_ =510=50A U_=1-X,=5-4=20A
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IocTpoeHue BEKTOpHOW AuarpaMMbl HAYMHAEM ¢ BbIOOpa Maciitaba Juist
TOKa ¥ HaIpsDKEHMS. 3ajaeMcs MacmradoM o Toky: B leM — 1A u
Macmrabom mo HampspbkeHmio: B lem — 10 B. TloctpoeHme BekTOpHOI
IrarpaMMbl (puc.50) HauWHAeM C BEKTOpa TOKa, KOTOPHIA OTKJIAABIBAEM IO
TOPHU30HTAIIN B MacITade

1A4/cm
HaﬂeHI/Iﬁ HalpsYKECHUA Ha aKTUBHBIX COIIPOTUBJICHUAX URK n UR'

U3 xonua Bekropa Ur OTKIIanbIBacM B CTOPOHY OIEPEKEHUSI BEKTOpa
Toka Ha 90° BexkTop mNajeHus HampsokeHust Up Ha HMHAYKTHBHOM

= 5CM. Bnonb BCKTOpa TOKa OTKJIaAbIBACM BEKTOPbLI

508
CONPOTHBIICHNH [UIMHOW ———= 5 c¢m. W3 komma Bekropa U
10B/cm
OTKJIaJIbIBAEM B CTOPOHY OTCTaBaHMsI OT BEKTOpa Toka Ha 90° BekTop majgeHust
. 20B
HanpsHKCHUS Ha KOHJICHCATOpEe Uc JJIAHOMU ————=2cm.
10B/cm

I'eomerpuueckas cymma BekTopoB Ug, ,Ug,U. m Uc paBHa mnoiaHOMy
HanpspkeHuto U, IpUiIoKeHHOMY K LEeIH.

(I)opMa npeacraBjicHusl pe3yJabTar
CBOCBPCMCHHO U TPABUJIBHO BBITIOJTHEHHBIC pacqéTm

Tema 1.5. DiekTpuyeckue Henu TPEx(a3HOro MePpeMEHHOr0 TOKA

IIpakTuyeckas padora Ne 3
Pacuér as1ekTpUYeCcKUX 1eneil nNpu coeJUHEHUH 00MOTOK
«3Be310i»
Heab padoThi:-
- ONpeleNeHHe TOKOB W MOIMHOCTEW [uii Ienmd Tpex(aszHOTro
MIEPEMEHHOTO TOKA MPH COCAMHECHUH TPUEMHUKOB «3BE30M,

Boinosnus pa6ory, Bel Oynere:
YMETB!
- OIIpeAeNATH MapamMeTpbl TPEX(asHoH LEenu NPH BKIIOYEHUN B (ha3bl pa3HBIX

10 XapaKkTepy CONPOTUBIICHUMN.

MarepuajbHoe o0ecnieyeHue:
MupuBuayanbHble 3aJaHNs, METOIUYECKHE YKa3aHUS

3aganue :

13



B TpéxdasHyro 4eThIpEXIPOBOIHYIO CETh C IMHEHHBIM HAIPSHKCHUEM
BKJIIOYCHBI 3B€3/101 pa3HBIC [0 XapaKTepy CONpPOTHBICHH. ONpeneuTh TOKH
1 MOIITHOCTH B (pazax.

KpaTkue TeopeTHueckue cBeeHM:

Jns pemeHus 3agadd HY)XKHO 3HAaTh IPOTPAaMMHBIN MaTepHal TEMbI
«Tpexda3zHble 37TEKTPUIECKUE IETH», OTYECTINBO MIPEACTABIATh COOTHOLICHUS
Mexay (asHbIMA M JIMHEHHBIMH 3HAYCHUSIMH TOKOB M HANpSDKEHUH INpH
COCJMHEHHH  TIOTpeOUTENedl  HIIEKTPUYECKOH  DHEpruM  3BE3AOH U
TpeYroabHUKOM. il O3HaKOMJIEHUs ¢ OOIIed METOOMKOH peleHus 3axad
JITAaHHOM TeMbI IPUBE/ICHBI ()OPMYIIBL, TOKA3aHO UX MPAKTUIECKOE IPUMEHEHHE.

’1 ”ot
Ao—t—

Is % Roz
fo—=

7, Y| Ros

00O~

Pucynox 1 CoennHenue norpeduresei «3Be3a10i»

[IpussTeIe 0003HaYeHNS Ha cxeMe (puc.l):
nuHeliHoe Hanpsokenne Uy = Uyg = Upp = Upy
¢azusie Hanpsokenus Uy, Uy, Ug. Up
nuHeHbIe TOKK (0HH ke (asubie Tokn) Ig.0e. 0y I I
TOK B HEWTPAJILHOM TIPOBOJE, PABHBIA TEOMETPHUECKON CymMMe
(ha3HBIX TOKOB

ID=IA+IE+II:

I[Ipn HamMUUM HEWTPaNBPHOTO TMPOBOJA TpH JHOOOH Harpyske
(paBHOMEpHOW WJIM HEPAaBHOMEPHOW) CHPaBEUIMBO COOTHOIIEHUE MEXITY

o L‘..
(asupiv Up n nuneiinbiv Uy nanpsbkennem Uy = —
N

ITomHs, 4TO HEHTpaNBbHBIM NPOBOJA IPH JIOOBIX Harpyskax obecrie-
YHBAeT PaBEHCTBO (ha3HBIX HANPSHKEHUH TPHEMHHUKOB SHEPTUH, TIOIYyIUM

Upg=Uy=Ug =1

3HavyeHre (a3HBIX (OHH XKE JUHEWHBIC) TOKOB OIpPEICNsieM IO 3aKOHY

Owma:
Usg
f = I. = —
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B
Ao——=3
Is %4 | Zez
o3 '”
IC 2| Ry
o
Z,
0o~ —
Ug
Ign =1, = —
F2TAT Rey
Uy
Tan =1, =
2 T R

Harpy3ka 4icTO akTHBHAs, MOATOMY MOIIHOCTH (a3 omperesseM Io
cneayonmM hopMmysiam:
Ppy =Fy = I_‘i‘l'RlP:L
Py =P =1p; ' Re,
Ppzs =F =13;* Ras

AXTHBHYIO MOLIHOCTh Tpex(a3Horo mnorpedurens osHeprun P

ompe/iensieM Kak CyMMY MOIIHOCTEH Tpex ¢as3:

P=PA+PE +P|:

Ilopsinox BbINOJIHEHUS PadOThI:
B 4eThIpexnpoBoIHyIO CeTh BKIIIOYEHa HECUMMETPHYHAS Harpy3Ka,

coenuHeHHass B 3Be3ny (puc. 4). Jausl compoTuBieHus B (aszax.
Juneiinoe HanpsokeHue cetd Uygy, = 380E .Onpenenuts TOKM ¥ MOIIHOCTH B

(azax.
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Ao
e g"’— 1. Onpegensem pasHoe HanpsaxKeHue
. 2
(o Tz U, 380

== 43 173

S B

33

ol N N 2.0npegendem Toku B dasax:

Q

Ug Ug 220
PucyHok 4 CoegnHeHmne Ij=—= - = 224
o Za (R: + 55 .faz_l_ﬁz
notpebuteneii B «3ses3gy» VA 4 W
[ [ 220
I, = z—‘p =— = _ 444
B4Rz +X V3 + 4
Us 220
Ipr=—=—=224
R, 1
3.OnpenenseM YTisl ciBUTa da3 B KaXI0H ¢ase:
i 4 ° 0.6 36°50'
ein = —_—— = - B : = -
Pa Z, JELie Pa
i = . 0.8 53°10°
singg = — = ——— = —0,8; =_
L Z- N Pz
@ = 0, Tak kak B paze C eCTh TOJNILKO aKTUBHOE COMPOTHUBIIEHHE.
OmnpenensieM MOIIHOCTH B (hazax:
a) aKTUBHYIO
P=F+F+F
B, =Ii'R, F; =IR; F. =1%Re

P=22"8+44% .3 +22% 11 =3872 + 5808 + 5324 = 15004Bm

0) peakTUBHYIO

Q=0,+095+0;
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B or10if cymMmMe peakTHBHas MOIIHOCTh KaTYIIKH CYUTACTCS
TIOJIOXKUTEJBHOM, a peakTHBHAsI MOIIHOCTh KOHACHCATOPa — OTPULIATEIILHOM.
B ¢aze C peaktuBHast MOIITHOCTH paBHA HYJIIO.

Q=0.+0@z
Q.=I1i+X, Qz=13+Xs

227 -6+ 44" -4 = 2904 + 7744 = 10648BAp

]
Il

®opMa npeacTaBIeHUs pe3yJbTaTa:
CBOEBPEMEHHO U NMPABUIBHO BHITIOTHEHHBIC PAacu&Th

Tema 1.6. DiiekTpuyeckre U3MepPeHHUsI.

IpakTuyeckas padora Ne 4.
MeToabl H3MepeHUs] TOKA, HANPSI’KEHUs] H MOLIHOCTH

Heab padoTbi:
- 03HAKOMJICHHE C METOJaMH H3MEPEHHS JICKTPUUECKUX MapaMeTPOB:
TOKA, HAIIPSKEHUsI, MOLLIIHOCTH.

Boinosinus padoty, Bol Oyaere:

YMETB!

-OMpPEeNeNATh DICKTPUICCKUE MapaMeTphl MPSIMBIMH W KOCBCHHBIMH
METOAAMHU

MarepuanbHoe o0ecnieuenue:

amIiepMeTp, BOJILTMETp, BATTMETP,

3anaHue:

1 Y3yunTh METOBI U3MEPEHHS TOKA, HAIIPSDKEHHSI, MOIITHOCTH.

2.3apucoBaTh CXE€MBI I HM3MEPEHHS IapaMeTpoB C MpudopaMu
(ammepMeTpoM, BOIETMETPOM, BATTMETPOM).

3.PacimpoBaTh MIKaIbl H3MEPHUTENBHBIX PHOOPOB

4.3anummrte pacuérHele  (QOPMYNBI IS ONpEAENIeHHS TOKa,
HaNpsKEHUS ¥ MOLHOCTH.

5.Pemienne 3amaun Ha omnpeneneHUE CONPOTHBIECHUHM IIyHTA U
J00aBOYHOTO CONPOTHUBIICHHSI.

17



Kpartkue Teopernyeckue cBeieHUs

W3mepenne Cuitbl JJIEKTPHYECKOTO apaMeTPOB OCYIIECTBILIIOT JBYMS
METOJIaMH: METOJ HETIOCPEICTBEHHON OIIEHKN M METOJJOM CPABHECHUSI.

MeTo 1 HEIOCPEACTBEHHOW OLEHKH M3MEPEHHS 3JIEKTPUYECKOrO TOKa,
HaNpsOKEHUSI  OCYHIECTBIIIIOT C  TIOMOINBIO  MHPSAMO  ITOKA3bIBAIOIINX
aMIIEPMETPOB, TPAAyHPOBAaHHBIX B EIWHHUIAX H3MEPSEMOW BEIUYUHEI
(amMmepax) ¥  BOJNBTMETPOB. AMIIEPMETPHl  BKIIIOYAIOTCA B IIENb
MOCJIEJOBATENIBHO C HArPy3KOii, a BOJBTMETP MapajlIeNbHO. .

BxirodeHHBIH B IeNb aMIepMeTp OKas3bIBaeT Ha peXHUM  Ienu
orpezieIEHHOE BIMSHHE, ISl YMEHBIIEHHS KOTOPOro HEOOXOJMMO CTPOTO
BBINOJIHATH CIIEAYIOIIEE YCJIOBHE: BHYTPEHHEE CONPOTHUBICHHUE aMIepMeTpa
Ra moymkHO OBITH MHOTO MEHBIIIE CONPOTHBIICHHS Harpy3ku RH

IIpn 3TOM BHYTpEHHEE CONPOTHBIICHHE BOJBTMETPA JOJDKHO OBITH
MHOTO OONbIIE CONPOTHBICHUS HArpy3Kd, 4YTOOBl CHHM3HTH BIHSHHUC
BOJBTMETPA Ha PEXHM HM3MEPSIEMOr0 YydacTKa Il W YMCHBIINTH
CHCTEMaTHYECKYIO METOIUUECKYIO TIOTPEIIHOCTD

Merton cpaBHeHHs oOecreumBaeT 0Oojee  BBICOKYIO TOYHOCTH
n3MepeHuil. Ero oCyImiecTBISIOT ¢ MOMOLIBIO MPHOOPOB — KOMIIEHCATOPOB,
OTIIMYAIOIIUXCA TEM CBOWCTBOM, YTO B MOMEHT H3MEPEHHS MOIIHOCTh B
u3MepseMOd Lenu He IMOTpeOysiercsi, T.e. BXOJHOE COIPOTHBIICHUE
NpaKTHYeCKN OECKOHEYHO.

Ilo pony Toka mnpuOOpHI JAENAT HA aMIEPMETPBI, BOJBTMETPEI
MOCTOSIHHOTO M IIEPEMEHHOr0 TOKOB. B ayekTpoMexaHW4yecKux mnpubopax
HCTIONB3YIOT MarHUTOIIEKTPHUYECKYIO, AJIEKTPOMarHUTHYIO U
3NEKTPOJUHAMUYECKYIO CHCTEMBL.. [l m3MepeHus OONBIIMX IOCTOSHHBIX
TOKOB  MapajyiebHO  3aXMMaM  aMIepMeTpa IPHCOEIAMHSIOT — MIYHT,
NPE/CTABISIONIMNA cO00H NPSIMOYTOJIbHYI0 MaHTaHMHOBYIO IUTacTHHY. Jlis
M3MEpeHus TOKOB BbIle S0OA NPUMEHSIOT HapyXKHbIe ITYHTHL. JIJ1st 13MepeHHs
OoJIPIINX 3HAYEHWH HANpPSDKEHHS IPUMEHSIOT 100aBOYHBIE CONPOTHBIICHHS,
KOTOpBIE MOJKIIIOYAIOT ITOCIIEI0BATEIFHO BOIBTMETPY.

Ru=Ra/(n-1),

rre Ra. comporusnenue amnepmerpa, Owm;

R, — conmpoTtusienue nrynrta, Om;
N - K03 GUIMEHT MIYHTUPOBAHUS, TIOKA3BIBAIOIINI BO CKOJIBKO pa3
YBEJIMIUBACTCS MTPEEI M3MEPEHHS aMIIepMeTpa ¢ BKIIIOYEHHBIM IITYHTOM;
n=1/I A,
rze | - u3mepsiemblit TOk, A
I A - TOK, IpOXOASAIINI Yepe3 aMIepMeTp.
R;=Ry (m-1),
rre R, mobaBouHoe conporuBieHne, OM;
Ry _conporusnenune BonbT™MeTpa, OM;
M -9mcio, TOKa3bpIBaloONIee, BO CKOJIBKO pa3 HE0O0XOAUMO
YBEJIMYHTH TIPEIET N3MEPEHNUS BOJIBTMETPA.
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DJIeKTPOMAarHUTHBIE aMIICPMETPBl M BOJIETMETPHI IPUTOIHBI IS
M3MEPEHUs] KaK IOCTOSHHOTO, TaK M IEPEeMEHHOTO0 TOKOB.  bmaromaps
MPOCTOTE, HEBBICOKOH CTOMMOCTH M HAAEKHOCTH 3JIEKTPOMAarHUTHBIC
npuOOpBl  IMUPOKO MPUMEHSIOT A M3MEPEHHS TOKa, HANPSIKEHHUS B LETIAX
MOCTOSIHHOTO M TIEPEMEHHOT0 TOKOB IMPOMBINIIEHHOH 9acToThl (50 1 4001 ).

K HenocraTkaM 37eKTpOMarHUTHBIX IPHOOPOB OTHOCST:

- MJTy10 9yBCTBUTEIBHOCTD;

- HEJIMHEHHOCTH IIKAJIBI (B HaYaJle C)kaTa, B KOHIIE PacTsHyTa);

- 3HAUUTEJIBHOE TTOTPEOICHHE MOIITHOCTH;

- 3HAUUTEJbHAs [TOTPEITHOCT;

-BIIMSIHUE TEMIIEpaTyphl OKpY’Karolled cpebl, BHEIIHEr0O MarHUTHOTO
HOJIsI, YACTOTHI U3MEPSIEMOT0 EPEMEHHOTO TOKa.

DJNeKTpOCTaTUYeCKHE BOJBTMETPHl HCIIOJB3YIOT UII  HM3MEPEHUS
MOCTOSIHHOTO U MIEPEMEHHOT0 HamnpshKeHUH. [IpuHIMN neiicTBUS BOIBTMETPOB
3JIEKTPOCTATUYECKOH  CHCTEMBI OCHOBaH Ha  B3aUMOJACHCTBHH  JBYX
JNEKTPUYECKH  3apsDKCHHBIX Tel. KOHCTPYKTMBHO — 3IIEKTPOCTATHUECKHE
CHCTEMBI BBINIOJHAIOT B BHJEC HENOABWXHOW M TOABIXHOW IUIACTHH, K
KOTOPBIM NPHKIIAJBIBAIOT H3MEPSIEMOE HAPSHKEHHE.

JIOCTOMHCTBOM TakHMX MPUOOPOB SIBIISETCS:

- GombIIue mpenesnsl u3Mepenus (1o 1Ma);

- IIMPOKHUH JUANa30H 9acTOT U3MepsAeMbIX HanpshkeHu# (no 30MI);

- BO3MOKHOCTh U3MEPSATH IOCTOSIHHOE HaNpshKEHUE.

K memocraTkaM BOJBTMETPOB TaKOW CHCTEMBI OTHOCST:

- MaJyIO YyBCTBUTEIBHOCTb;

- N3MEHEHHEe EMKOCTH B IIPOLIECCE M3MEPEHHST;

- MaJTy10 HaJEKHOCTB;

- HEJIMHEHHOCTD IIKAJIBI;

- BIMSHHE TEMIIEPAaTyphl OKpYXalolmled cpensl W BHEIIHETO
3JEKTPUUECKOTO MOJI.

DJeKTpOHHBIE BOJIETMETPHI OTIIMYAIOTCS BBICOKHMU
METPOJIOTHYECKUMH MOKa3aTeJSIMU:

- OOJIBIIMMHU TIpe/IeNaM¥ BEJIMYMH N3MEPSEMbIX HalPSDKEHUH;

- IIMPOKHUM JHANa30HOM 4YacToT;

-BBICOKOH TOYHOCTHIO;

-00JIBIIMM BXO/HBIM COIIPOTHBIICHHEM.

DJIEeKTPOHHBIE BOJIBTMETPHI BBINOJHIIOT HA  IOJIYNPOBOJAHUKOBBIX
JIMO/1aX ¥ TPAH3UCTOPAX U MPUMEHSIOT B PAMOM3MEPHUTEIHLHON TEXHUKE.

Jns pacmMpeHUsl TNpeAeiIoB HM3MEpEeHHs aMIlepMETpa, BOJBTMETpa
NPUMEHSIOT U3MEPHUTEIILHBIE TPAaHC(HOPMATOPHI TOKA M HATIPSKEHUS

Jns u3MepeHuss MOIMHOCTH JUI TPSIMBIX HM3MEPEHHH NPHUMEHSIOT
JNEKTPOJMHAMUYECKNE ¥ 3JIEKTPOCTaTHYECKUE BaTTMETpPBI. [IJI1 KOCBEHHBIX
METOJIOB TPUMEHSIOT aMIepMeTpbl U BOJIbTMETPbl. C IOMOIIBIO ITHUX
nprOOPOB M3MEPSIOT TOK W HANpSKEHHE, a 3aTeM PacCCUUTHIBAIOT MCKOMOE
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3HAYEHHE MOIIMHOCTH. Takoi METOA U3MEPCHUA MOIIHOCTHU CHUKACT TOYHOCTDH
HU3MEPEHUA MOIITHOCTH.

Iopsiaok BbINOHEHHS Pa0OThI:

1 Texymwii TECTOBBIN KOHTPOJIb II0 TeME

2.-3ammcaTh TEXHHYECKIE JaHHBIE IPHOOPOB B TaOIUIy 1.
Tabnuma 1. JlaHABIEC 2IIEKTPON3MEPUTENBHBIX TPHOOPOB

Ne | HaumenoBanue npudopa | Tun | TexHuueckue XapakTepUCTHKH
n/n

1 AmnepMmerp

2 BoasT™meTp

3 Battmerp

3 onpenenuTh 3HaYECHUsI TOKa, HAIPSHKEHHUS U MOLTHOCTH, HAHOOJIBIIYIO
aOCOJIOTHYI0O W OTHOCHTENIBHYIO HOIPEUIHOCTh HW3MEPECHUH aKTUBHOM
MOIIHOCTH Pe3ynbTarsl 3aHecTH B TabiHIy 2

Tabnuma 2. Pe3ynpraTsl M3MEpeHNA U BRIYHCICHAN

Iloxazanus BrrauciaeHno
prOOpoB
1, u, P, P, S, COS® [psmoit Kocsenusrit
A | B Bt Br, | BA METOJ METOL
AP, v, % | AP, v, %
Bt Bt
| |

Pewmnts 3agaun:

3agaya Ne 1. MarnurosnekTpuueckuii npubop ¢ conpotuienueM 10 Om
Y TOKOM IIOJTHOTO OTKJIOHEHHS 7,5MA MOKeT OBITh HCIOIb30BaH B
kauecTBe ammepmeTpa Ha 30 A. OmnpeneanTb CONPOTUBIICHNE IITYHTA.
3amaga No 2. V BOJIBTMETPA JIEKTPOIMHAMUIECKON CUCTEMBI C TIPEIEIIOM
n3mepenus 300 B u BHyTpenHuM conporusieHnem 30 kOM He00X01MMO
pacmpuTh npeaen usmepenus 101500 B. Onpenenurs no6aBovyHOE
COIPOTHUBJICHHE BOJIETMETPA.

®opMa npeAcTaBIeHUsT pe3yJbTaTa:
CBOEBPEMEHHO U MPABIJIBHO BBIMOJHEHHBIE PACUEThI
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IIpakTnyeckas padora Ne 5.
MN3mepenne 3jIeKTpHYECKOH JHEPruU

Heab padorbl:
- 3HAKOMCTBO C YCTPOHCTBOM OJHO()A3HOTO MHIYKIIHOHHOTO CYETYHKA
3JIEKTPUUYECKOM SHEPTHUHU, CXEMOH €0 BKIIOUEHHUS.
- ONpeJeNieHNe MOTPEITHOCTH prbopa

Beinosnnus padory, Bel Oynere:
YMETb:
- OJKJII0YATh U3MEPUTENBHBIN TPUOOD;

MarepuanbHoe o0ecnieyenue:
WCTOYHMK IIUTAHUS, CUETUHMK 3JICKTPHICCKON 3HEPTHHU (OTHO(A3HBIN).
Harpyska - JJaMIIOBBI PEOCTaT, aMIIepMeTp, BOILTMETP, BATTMETD, ,IPOBOIA.

3ananue:
OTIPE/ICIUTh MOTPEIIHOCTH OAHO(PA3ZHOTO CUETUHKA.

Kpatkue TeopeTnueckue cBeeHUs:

Jns  ydera aKTUBHOM  JIEKTPUYECKOM  JHEPIHU, OTIaBacMOMU
NIEKTPUYECKON CTaHLMEH B CEThb M 3HEPrHH, IMOJydyaeMOH HOTpeOHTeIsIMHU,
MPUMEHSIOT MPHOOPHI, KOTOPHIE HA3BIBAIOTCS CUYETYMKAMH JJIEKTPHUECKON
SHEPIHU. WHpyknuoHHbIE CYETYHUKH HOJTYYIHIIN HanbosbIIee
pacnpocTpaHeHue. IIpuMeHAIOT B ceTsAX MepeMeHHoro Toka. IlpuHiun
paboOTHl OCHOBaH Ha B3aUMOJACHCTBHHM BHXPEBBIX TOKOB C BpalIalOIINM
MarHUTHBIM MOJIEM.

DJeKTpUYecKHe CYETYHKH OOJaAaloT OIPEAETIeHHOI HOTpenIHOCThIO,
KOTOpas 3aBUCHUT OT Kilacca TouHOCcTH. Hampumep, A c4eTUMKOB, HMEIOIIHUX
KJIACC TOYHOCTHU 2,5. DTO 3HAUUT, YTO OTHOCUTENIbHAS MOTPEITHOCTh CYETUNKA
JobKHA OBITH B mpenenax 2,5%. Eciam cueTdnk He yAOBIETBOPSET 3TOMY
TpeOOBaHUIO, TO OH IMOJUICKHT PEMOHTY, TaK KaK K D3KCIUIyaTallud He
npurozeH. Bo BpeMsi mporpeBaHus CUETYHKA ONPENEIUTh €ro HOMHUHAJIBHYIO
MOCTOSHHYI0O - KOJNMYECTBO DJIEKTPOSHEPTHH, YUHUTHIBAEMOE CUYETHBIM
MEXaHN3MOM 3a OJIMH TIOJIHBII 000pOT JHcKa.

_ I(xém.uac) 1000-3600
A(o6opom) obopom
Ky — K,
K, =——100%
K

9
g

; A=2500

Xon padorsi:

21



1. CoOpats cxemy (puc.1)

L [ U
- - @&
ceTh ——4
d150 8 é =

.-

Pucynok 1. CxeMa MOAKITIOYCHUS CUETINKA

2. Bxiounthb CXEMY TOJIbKO IOCJIC HNPOBCPKH IMPCNoAaBaTeiicM H

yCTaHOBUTH aBTOTpaHchopmaropom Hampsukenue U ., , koTopoe BO Bpems

OTIBITA OJIEP’KUBACTCS TIOCTOSHHBIM.

3.. Harpy304HbIM peOCTaTOM yCTaHOBHTh HOMHHAIIBHBIA TOK B LIETIH U
IporpeTh cyeTynk. Bo BpeMs mnporpeBaHus CuU€TUMKa OMNPEAETUTh €ro
HOMUHAJIBHYIO TIOCTOSTHHYIO
CUCTHBIM MEXaHU3MOM 32 OJIUH MOJHEIH 060poT mucka (K,).

4. Ilpu mosBIEHUN B OKOIIEYKE KPACHONH METKH, MMEIOIIeHcs Ha JUCKe
CYETUYMKa, HAYMHAETE CUUTATh 4duciao oboporoB 3a 180 cexynn. [lokazanms

npurbopa 3amucate B Ta0bmuy 1.

- KOJHWYECTBO DJJICKTPOOHEPIrUur, YUYUTHIBAEMOEC

Tabnuma 1.CBomHas TaOIUIIA IO OTIPEICICHUIO TTAPAMETPOB CUETIMKA

Harpyska N3mepeno BrruncieHo
UB|ILA | P,Bt | T,cek Ke | Ko |y

25%

75%

100%

OnBIT MOBTOPHUTH IPH PA3NUIHBIX HATPY3Kax.

5. Ha ocHoBanuu TMOJTYYCHHBIX MTAaHHBIX ONPCIACINTDH HeﬁCTBHTeHBHy}O

cuerynka K,

6. IIpoBepuTh CUETUHK B PEIKUME CAMOXO/A: OTKIIOYUTh HATPY3KY U

0, 0,
ycTaHoBuTh Hanpskenue 80 % ot U roum » @ 3arem 110%. Ipu aToM nuck He
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JOJIKCH BpallaTbCs. Ecnu xe JHUCK 6y,HCT BpaliaTbCs 0e3 OCTaHOBKH, 3HAYUT
CUCTUHK 06naz[aeT CaMOXO/JIOM M K JaJdbHEHIICH OKCIUTyaTalluu HE IPUTOJCH.

®dopma npeAcTABIeHHS Pe3yJbTaTa:
npaBWIbHOE O(opMIIeHHE pabOTHI, 3aII0IHCHUE TaOIHITBI, HAMCAHNUE BHIBO/IA
0 pe3yibTaTaM IPOBEPKH CUETUHKA.

IpakTuyeckas padora Ne 6.
H3Mepenne 371eKTPHYECKOT0 CONPOTHBJICHUS

Heab padoTbl:
- O3HaKoOMJIEHHE C METOJaMU U3MEPEeHHs DJEKTPUUYECKOTO
COTIPOTHBIICHUS.

BeinoJsinus padory, Bel Oyaere:
YMETb:
-OTpEeNeNIATh CONMPOTUBIICHHUE TIPSIMBIMU X KOCBEHHBIMHU METOIAMH

MarepuanbHoe o0ecnieyenue:

aMIiepMeTp, BOJTMETP, BATTMETP, METOMMETP

3aganne:

1 I3yuuTh METOBI U3MEPEHHS COMPOTUBJICHUS METOJIOM aMIIepMETpP —
BOJIBTMETP, METOMMETPOM

2.3apucoBaTh CXeMy JJIS U3MEPECHHUS PEaKTHBHBIX CONPOTHUBIICHUI B
[ETSIX IIePEeMEHHOTO TOKa

3.3anucatb 3akoH OMa 11 Lenel IepeMeHHOro ToKa

4. Kakue nmpuOOpbl HEOOXOIUMO UMETH JUIS ONpEIeNICHUS aKTHBHOTO,
MOJTHOTO M PEaKTUBHOTO COIIPOTHBIICHMI?

3amumute pacy€THBIe (GOPMYIBI IS OIPEACICHUs BHINIC Ha3BaHHBIX
apaMeTpoB.

ITopsiok BHINOJHEHUS PadoTHI:
1 Texymmii TECTOBBIN KOHTPOIb IO TEME
2 ompeneauTh 3HAUYEHHSI COTIPOTUBICHUH Pa3INIHBIMHA METOIAMU.

Xona paborsI:

1. 3Bammcare B Tabimmiyl. TexHHYECKHE JaHHBIE IPUOOPOB
(ammepmerpa, BOJILTMETpa, BATTMETPA)

Tabnnna 1. JlaHHBIE 2IeKTPON3MEPUTENBHBIX TPHOOPOB
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Ne n/n | HaumenoBanue npubopa | Tun | TexHuueckne XapakTepUCTHKU

2.3apucoBaTh 3JIEKTPUIECKYIO CXEMY

o

5
YA

®
N

150

B % ) (el

MGTOI[ aMIICpMETpa U BOJBTMETpa OCHOBAH HAa NPHUMCHCHUM 3aKOHA
Owma. YactHOE OT JCIICHUA IOKa3aHuKi BOJIbTMETpA, IMOAKIIOYCHHOIO K
HCHBITYCMOMY PCE3UCTOPY, HA TIIOKa3aHUsA aMIepMeTpa, BKIHOYCHHOI'O
MOCJICAOBATCIIBHO € 9TUM PE3UCTOPOM OIPEALIIACT €ro COIIPOTUBIICHUC

U
R=—
I .
- openenuTh R mpoBoaHWKA (HUXpOM) TIO (hopMyIre
R =2
S

- TI0CJIE TIPOBEPKU CXEMBI IIPEI0AaBaTeIeM BKIIOYHUTh LIENb B CETh U 3aIUCaTh
MOKa3aHMWsl aMIepMeTpa M BOJBTMETpa, W 1Mo 3akoHy OMma omnpenenuThb
conporusiienne R".
- OIIpeIeNUTh COnpoTHBIeHHE 13 popmyisl P = I°R
-CPaBHUTh  TIOJIy4EHHBIE  pe3yJbTaThl W  ONPEICIUTh  a0CONIOTHYIO
MOTPEIIHOCTb.

R=R'-R".

- OTBeTHTH HA BOIIPOCHL:
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B 4em cyniHocTe MeTOAa M3MEPEHHs CONPOTHBIICHHS C IOMOLIBIO
amIepMeTpa 1 BOIbTMeTpa’?
Kaxoif 3aKOH 3JIEKTPOTEXHHKHU JIEKUT B OCHOBE METOJAa M3MEPCHUS
COIIPOTHBIICHHUS € IOMOIIBIO aMIlepMeTpa U BOJIbTMETpa?
Kakpe cymecTBYIOT cXeMbl BKIIOYECHHUS aMIIepMeTpa M BOJBTMETpA
JUIsL U3MEPEHHUS CONPOTHBIICHHS M KOTJa KaKasi cxeMa IpuMeHseTcs?
PacmmpoBaTh mkansl mpuMeHsIeMBIX IPHOOPOB

®opma npeicTaBIeHus pe3yJabTara:
3alUTa U OTBETHI HA BOIPOCHI

Tema 1.7. TpanchopmaTopsl

IpakTnuyeckas padora Ne 7
Pacuyér napamerpos ognodaszHoro rpancgopmaropa

Ieab padoThl: onpeneeHne HOMUHAIBHBIX TApaMETPOB 0HO(DA3HOTO
TpaHcdopmaropa

Boinosinus padoty, Bol Oyaere:
YMETE:
- OIpeAeTIATh MapaMeTPhl TpaHchopmaTopa

MatepuanbHoe o0ecrieuyeHnue:

- METO/IMYECKHE YKA3aHHsI, MHANBUIyaIbHbIC 3aJaHUs

3ananue:

| 3ammcare TeXHHUYECKHWE JaHHBIE TpaHcdopmaropa (HOMHUHAIBHYIO
MOIIIHOCTb, HAIIPSDKEHUE IEPBUYHON M BTOPHYHOI 0OMOTOK;

2.0TIpeIeIUTh HOMUHAJIBHBIE ¥ IEHCTBUTENBHbBIE TOKH, TPOTEKAIOIINE B
00MOTKaX;

3. ompemenuts KIIJI mpu pa3nugebix KodpdHIHEHTa HArpy3Ku
Tpa"copmaTopa

K‘paTlme TEOPETHYECCKUEC CBCACHUSA:

J1st petieHust 3a1a4l HY>KHO 3HAaTh YCTPOWCTBO, NPUHIMIT JEHCTBUS U
3aBUCUMOCTH MEXIY OJJICKTPUYCCKAMH  BEIUYMHAMH  OJHO(GA3HBIX H
TpEéx(pa3HbIX TPAHCPOPMATOPOB, YMETh OINPENCIATh IO HX MNACIOPTHBIM
JIAHHBIM ~ TEXHUYECKHE  XapakTepucTHUKH. OCHOBHBIMH  MapaMeTpaMu
TPaHC(HOPMATOPOB SBIISTIOTCS:

1. HomwuHanbHas MOLIHOCTh S, — 93TO IMOJHas MOMIHOCTh (B KBA),
KOTOPYIO TpaHC(HOPMATOp, YCTAHOBJICHHBIH HA OTKPBITOM BO3JIyXE, MOXKET
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HENPEpHIBHO OTAABaTh B TEUCHHUE CBOETO Cpoka ciyxO0bl (20-25 ner) npu
HOMHHQJIFHOM HAaNpsDKEHUHM M IIPH MAaKCUMaJIbHOW M CPEJHEr0l0BOM
TeMIlepaTypax OKpPY’KarolIero BO3AyXa, PaBHBIX COOTBETCTBEHHO 40 u 5
°C. Ecnu yka3zaHHBIE TEMIEpPATyphl OTIMYAIOTCS OT HOMHHAIBHBIX, TO U

S iox OYIET OTIMYATHCA OT NACTIOPTHOTO 3HAUCHHIS.

HomunansHoe mnepBuuHOe HampspkeHne U, — 3TO HampsokeHHe, Ha
KOTOpOE paccunTaHa epBUYHast 00MOTKa TpaHc(hopMaTopa.
HomunaneHoe BTOpMuHOe HampspkeHHe Uy, — 3TO HampshKeHHEe Ha
BBIBOJIaX BTOPUYHON OOMOTKHM IIPU XOJOCTOM XOJI¢ W HOMHHAJIHHOM
NepBUYHOM HampsbkeHuu. Ilpu Harpy3ke BTOpUYHOE HAaNpsDKEHHE
CHIKAeTCsl U3-3a IOTEPh B TpaHC(hOpMaTope.

Hamnpumep, ecnu U,y = 400B, To nipu monHo# Harpyske TpancgopmaTopa

BropuuHOe HanpspkeHue U, = 380B 1. k., 20B Tepsiercs B TpancdopmaTope.

4,

HomunanpHbeie mepBUYHBIE U BTOPUYHBIC TOKU | 4o U | o0 — DTO TOKH
BBIYUCJICHHBIE 110 HOMHWHAJIBHOH MOIMHOCTH W  HOMHUHAIBHBIM
HaIpSHKEHUAM

—_ SHDH:[
IHDMl - )
Uyoraa M

—_ SHDME
IHOMZ - )
Uyopz M

rge 1) - xun TpaHcdopmaropa Ommska k 1,0 m3-3a ManmbIX IOTeph B

tpancdopmarope. Ilpu onpenenenun TokoB mnpuHumaeM 77 =1. Jlus

TpéxdazHoro TpaHcopmaropa B 3HaMEHATEIb 100ABISIEM \/§ .

5.

Koaddunuenr tpanchopmanuu K omnpenensercs OTHOIIEHHEM 4HCIA
BUTKOB ®; U ®; win DJIC camomnnykimu E; B mepBuuHOW 0OMOTKE U
B3auMOUHAYKIMH E; BO BropuyHOH

k Wy  Ey
w; E,
Ipaktiueckn  KO0d3(GGHUIMEHT  TpaHCPOPMAIMH  MOJCYUTHIBAIOT

l'IpI/I6J'II/I>KéHHO OTHOLICHUEM HAIIPAKCHHA B JII000M pexKumMe

U[-IDMl _ E

‘T‘: = —
U[-IDMZ |1jl

Koadppunmenr  tpaHchopmanmmm  MOXKHO — TaKkKe  ONPENENUTH

OTHOIICHHUEM TOKOB
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k= IHOMZ

]

HoM1

OnHodasHplii  mOHWXaromuMi  TpaHchopmarop  HOMHHAIBHOM
MOIIHOCTBIO Sy = S00B-A CIIy’KUT 1J1s1 MUTaHUS JTaMII MECTHOTO OCBELICHUS
METAUIOPEXYIINX CTaHKOB. HoMmmHanbpHOe HampsbkeHHE OOMOTOK Uy =
380B; Uyop = 24B. K tpanchopmaTopy NpHCOEAWHEHBI IECATH JaMII
HaKaJIMBaHM MOITHOCTHIO 40 BT kaxkmas, nx KodQpPHUIUEHT MOITHOCTH
oS ¢, = 1,0. MarsuTHbIil noTok B MarHuTonposoje @, = 0, 005B6. YacroTa
toka B cetu f = 50T'u. [Torepsimu B TpanchopmaTope npeHedpeyb.

Omnpenenuth: 1) HOMHHaJIBHBIE TOKH B OOMOTKax; 2) KO3(pQHIHEHT
Harpy3ku TpaHchopmaropa; 3) TOKM B OOMOTKax NpH JEHCTBHTEIHHOH
Harpy3ke; 4) 4ucna BUTKOB OOMOTKH; 5) koa(duuueHT tpaHchopmanuu; 6)
KII[I tpancdhopmaropa mpu koaddunuenre Harpysku Ku =1; 0,8

Anzopumm pewienusn
Onpenensiem:
1. HOMHHAIBHBIE TOKM B OOMOTKAaX:

e 20— 1,324 Loz =

Sugm 500
, = =
HOoM1 38 HOM U

{ = — =20,8A
24

moMl T U

HOMZ
2. ko3¢ ¢uIHeHT Harpy3Ku TpancdhopmaTopa

. P, _ 1040
B Siow COSQ.,, 500-1,0

3. TOKHM B 0OMOTKaxX IpH IHCTBUTEILHON HArPy3Ke
Iy =k, I = 0.8-1,32 = 1,06A
I = Iy Lyouz = 0,8+ 20,8 = 16,6A

Ipu xomocrom xoue By & Uy E, # Uy, TO3TOMY — YHCIA
BUTKOB 0OMOTOK Hax0JIuM U3 ()OPMYJIBI:

E=444f w- ®,
TOrIa
E, 380

4,44 -f-®, 4,44-50- 0,005 BHTKOB

oy

E, 24

= = = 22 ENTKa
4,44-f-®,,  4,44-50:0,005

s
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ko3P unneHT TpaHchopMauu

E, w; 340
= —_— =" = —_— 15’5
E, o, 22

k
KonrtpoabsHsbie Bonpocsr:

- Kak ycTpoen onHodasusli TpanchopmaTop?

- Or uero 3aBucar 3JIC ooMoTok TpaHchopmaTopa?

- Uro Ha3pIBaeTcs KOA(pPHUIHEHTOM TpaHCchHopMarim?

- Kax onpenenuts k.11.1. TpancopmaTtopa?

®dopma npeacTaBIeHNs pe3yJIbTaTa:
CBOCBPEMEHHO U MPABHJIBHO BHITOJHEHHBIC PacyEThl, 3aIHTa U OTBETHI
Ha BOTIPOCHI

Tema 1.8. DjiekTpHYecKHe MAIIMHBI IEPEMEHHOT0 TOKA
IIpakTuyeckas padora Ne 8.
Pacuyér mapaMeTpoB aCHHXPOHHOTI'O JBUIaTe/s

Heap padoThl: HAYYUTHCS OMNPENENATH IAapaMETPhl ACHHXPOHHOTO
JIBUTATEJIs

Beinosinus padory, Bel Oyaere:

YMETb:

- ONpeAensTh HOMUHAJBbHBIE M pacyéTHbIC MapaMeTphl JBUTaTENs
MIEPEMEHHOTO TOKa;

I10JIb30BaThCs CIIPABOYHON JIUTEPATYPOU.

MaTepnaﬂbnoe o0ecneveHue:
- METOANYCCKUE YKa3daHUs, CIPAaBOYHUKH, UHAWNBUAYAJIbHBIC 3a/IaHUA

3ananue:

1 3amucath HOMHHAIIBHBIC TApaMETPhl JBHTATENs IO €ro THILY
(HoMuHanbHY0O  MoOIIHOCTb,  KIIJI, = KpaTHOCTb  MyCKOBOTO  TOKa,
MEPErpy309YHYI0 CIIOCOOHOCTh. K03()(HUIMEHT MOIIIHOCTH.

2.0mpeneinuTh  HOMUHAJIBHBIA UM MYCKOBOM  TOK, MOIIHOCTD,
MOTPEOIIEMYIO U3 CETH; HOMUHAILHBIM, MAKCUMAIIBHBIN U ITyCKOBOW MOMEHT,
MOTEPU MOITHOCTH; CKOJIbYKEHUE.
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Kpartkue Teopernueckne cBeIeHHs!

Jnst perueHus 3a1aqu HeOOXOIMMO 3HaTh 3aBUCUMOCTD MEXKIY
YacTOTOU BPAILICHNS] MArHUTHOT'O IOJIS CTaTOpa (CHHXPOHHAS YaCTOTa
BpAILeHNs ) Ny M YaCTOTOH BpalleHUss MArHUTHOT'O HOJIS pOTOpa ABUTATEIs Ny,

YacroTa BpaleHns: MarHUTHOT'O TI0JIs cTatopa Ny 3aBHCUT OT Yuciia
nap IMoJIFOCOB JIBUTATelIs P, Ha KOTOPOE CKOHCTPYHUpOBaHa 0OMOTKaA CTaTopa, U
OT YacToThl Toka TpexdasHoii cuctemsl f: n; = 60 f/p. YactoTa Toka B Lemn
(npombiitennas yacrora) f =50 I'n. Toraa Gpopmyrna npumMeT Bua

n, = 60-50 _ 3000 06 | Attis

p p

U3 dopmyitsl crienyer, 4To IpH JII0O0H MEXaHHYECKO! HarpysKe,
KOTOPYIO MOXKET MIPEOJI0NIETh JBUIaTellb, CHHXPOHHAs 4acToTa N ocTaercs
HEM3MEHHOM, TaK KaK 3aBUCHT TOJIKO OT KOHCTPYKI[MH OOMOTKHM CTaTOpa, T. €.

OT YHCJia Iap MOJKOCOB. Yacrtora BpalcHuA n2 CBsI3aHA C YaCTOTOU BpallICHUA

N1 XapaKTepUCTUKOMN JBUraTels, KOTOPas HA3bIBAETCSA CKOJBKEHHEM S
(ManeHbkas OykBa):

(nl — nz)

1
Ckonbxenue uMmensiercst B npegenax ot 0,01 go 0,06, wnm ot 1 1o
6 %, Bo3pacTas ¢ yBeJIMYEHUEM Harpy3ku asuratess. [loatomy yacrora
BpAICHAS POTOPA BCETa MEHBIIIE YACTOTHI BPAIICHUS MATHUTHOTO TIOJIS

s= —n, =n,(1-5s)

ctaropa asurarens. C pocToM Harpy3KH JBUraTels 4acToTa BpameHus Ny
HEMHOTO YMEHBIIAETCS, YTO U IPUBOAUT K POCTY CKosbxkeHus S. M3-3a Takoro
HepaBeHcTBa N2<Nj ABUTATENbh HA3BIBACTCSI ACHHXPOHHBIM. Jlyist HY) 1
IIPOU3BOJCTBA JICKTPOJBUTATEIIN BBIIIYCKAIOTCA C Pa3HON KOHCTPYKLHUEH
00MOTOK CTaTopa, YTO CO3AAET Pa3HOE YHCIIO Iap IOIOCOB P U,
CJIEZI0BAaTENIbHO, PAa3HbIE 3HAUEHHsI YacTOTHI BpaiieHus N;. Clneayer UMeTh B

BHUJY, YTO IIPY U3MEHEHUH YUCIIa IIap IOJII0COB P yacToTa BpameHus Ng
M3MEHSETCSI CKaYKOOOPa3HO.

Taobnuna 113HaueHus CHHXPOHHOW YacTOTHI CTaTOpa

p 1 2 3 4 5 6
Ny, 3000 1500 1000 750 600 500
00/MHuH
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B tabnwmue 1 npuBeneHs! 3Ha4eHUS 1, COOTBETCTBYIONINE YHCIAM

Hap HOJIIOCOB P, ONpeAeIseMbIM KOHCTPYKIMEH 0OMOTKH CTaTopa.

Crnenyet UMeTh B BUJLY, YTO CHHXPOHHYIO YaCTOTY BpaIICHUS
JBHUTATEJIsI MOXKHO ONPENIENUTh U 03 BEIYMCIICHUS, a 3Has TOJIBKO 9acTOTy
BpateHus poropa Ny, kKoTopas 1o BenuuuHe O113ka K Hell. Eciu, Hanpumep,
N,=2930 06/MUH. TO ON¥KaiIast U3 YKa3aHHOTO psijia CHHXPOHHBIX 4acTOT
BpaIeHUS MOXKET OBITh TOJBKO Ny = 3000 06/MuH wiu i N, = 490 06/MuH
CHHXPOHHAsl 4acTOTa BpamieHus aeurarens oyner Ny = 500 o6/MuH U T. 1.

Mo uncmy moMOCOB ABUTATENS] MOKHO ONIPEICIUTH CHHXPOHHYIO
4acToTy BpamieHus N;. Eciu, Harpumep, 9uCIIo MO0COB MECTh, TO YUCIO Map
MOJIFOCOB B JIBa pa3a MeHble, T. e. P =3. [To dhopmyre ans Ny Haiinem ee
BenimauHy Np = 3000/p, HO

p =3, roraa n;=3000/3 = 1000 06/MuH.

Pazbepem HeckoIbKO popMyI1, KOTOpbIE HY)KHO NPUMEHSTh PU
pELICHUH 33/1a4.

1. MomeHT Bpamierust M,, onpenensercs o Gopmysie

M=955P,/n,,

rne P, — mone3Has MOIIHOCTH Ha Bajly JIBUrateis; KBr

N- yacroTa BpalieHUss MarHUTHOTO TI0JIsE pOTOpa, 00/MHUH.

[Tpu HOMUHANBHOM PEXHUME OCHOBHBIE ITApaMeTphl 0003HAYAIOTCSL:
MHOM ’ PHOM = PZHOM ’ nHOM =n 2HOM *

2. Ilone3Hast MOIIIHOCTH Ha BaJly JABHUTATENs

P2: \/§ 'Uj[.'lj]' 7’]‘003(0
rae Uy, |p — nuHelinbie 3HaYeHUsT HATIPSDHKEHUS B TOKA;

n — KIIJI nBuratenst B OTHOCUTENBHBIX SUHUIIAX;
C0S (¢ — K03 (HUIIHESHT MOIITHOCTH JBUTATEIISL.

I 5
W3 aroit popmymsr 17 = \/—
3-U, n-cosp
P P
2. KIIJI geuraremns 77:_2 — P :_2,
P n

rae P;— akTUBHAst MOITHOCTB, TOTpeOIIsieMas IBUTATEIeM U3 CETH,
KOTOPYIO MOXKHO TaKXe OTMPEAETHNTh M0 (hopMyIIe

P]_: \/§ Uj] Ij[COS(ﬂ

Iopsaaox BeINOTHEHUS PadOTHI
1. Texymuit KOHTPOJIb — TECTOBBIM KOHTPOJIb IO TEME
2. Pemenne 3anaun
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ACUHXpPOHHBIN JIBUTaTElIb HMEET CICAYIOIINE TECXHUYCCKUEC
JAaHHBIC T paOOTHl B HOMHHAIHHOM PEXUME:

PZHOM =3 kBt

U;=380B

Noyon = 2880 06/MuH

Nuow = 0.85

cos ¢ = 0.88

UYucno moocoB 2p =2

OnpenenuTs: |) HOMHHAIBHOE CKOIBKEHUE Syoy 2) MOIIHOCTH
P 11om » TOTPEOISIEMYIO IBUTATENEM U3 CETH; 3) HOMHHAIBHBIN TOK 1,0y ; 4)
HOMMHAJIBHBIH MOMEHT BpalleHUus Moy

Pemenue.
UroObl HAMTH Syoy HYXKHO 3HATh N1 U N 240y . [T03TOMY IpeBapuTENLHO
OTIpeNIeNINM CHHXPOHHYIO 4acToTy BpameHus Nimpu N oyey = 2880 06/MuH.
banxaiias cuaxponHas yactoTa Bpamenus Ng = 3000 o6/mun. Takoit xe
PE3yJIBTAT IMOTYIHM, €CJIM BOCTIONb3yeMces hopmMyioi mst Ng.
1.Yucno nomoco 2. CiepoBaTtensHO, YUCIIO Map MoocoB p =1.

n; = 3000/p=3000/1 = 3000 06/MuH
2. BeIYKCIINM 3HAUYEHHE HOMUHAIBHOTO CKOJIBXKEHUSI

. (n,—n,,.) (3000-2800) 120
o n 3000 3000
SHOM: 4 %
3. 3Hag MOIIHOCTG Ha BANLy P 5,0, 1 KIIJI mBuratens Muow, HallneM
MotHOCTb P 1,0y, KOTOPYIO OTPEOIISET ABUTATEND U3 CETU MTPH HOMUHAILHON

Harpyske:

- 0,4 nIn

PZ HoM

P2 HoM 3

771%}\4 = - PlHow = = = 3,35KBm
Luom ) 771-10,11 0’85

4. HoMuHanbHbIH TOK | 140y, HOTPEOISAEMBIN JBUTATENEM U3 CETH,
OTIpENIeINM, HCTIOJB3Ys (OPMYITY IS TOKa

I = 2nom — 3 i 103 =
J HOM \/§ . U e UHOM - CO0S (Dya.w 1,73 . 380 . 0,85 . 0,88

5. Haiinem 3HaueHHME HOMUHAIBHOTO MOMEHTA M0y, KOTOPBIN
pa3BHUBAET JBUTATENH MPU CBOEH pabdoTe:
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9550- P. .
M, = 2uom_ _ 9550-3
' n 2880

2Hom

=994H - m

(I)OpMa npeacraBjaeHUusl pe3yJjabTara:
CBOCBPCMCHHO U MPABUJIBHO BBITIOJTHCHHBIC pacqéTm,

Tema 1.9. 3JIeKTpI/I'{€CKHe MAaIIUMHbI NOCTOAHHOIO0 TOKa

IIpakTuyeckas padora Ne 9-Pacuer napameTpoB ABUTaTEIs
NMOCTOSTHHOT0 TOKa
[pakruyeckas padora NelO
Pacuér napameTpoB renepaTopa nNoCTOSIHHOI'O0 TOKAa
NapajjieJibHOT0 BO30YKIeHus

Hear padoTbl: HAayuyuThCS  ONpENeNATh IapaMeTphl  MalluH
MOCTOSIHHOTO TOKa

Boinosinus padoty, Bol Oyaere:

YMETh!

- ONpenensiTb HOMHHANBHBIC W PacuéTHBIC IapaMeTphl MalluH
MOCTOSIHHOTO TOKa.

MarepuanbHoe o0ecnieuenue:
- METOIMYECKHE YKA3aHHsI, MHANBHUIyaIbHbIC 3aJaHUs

3ananue:
1..0mpenenuth TOKM B OOMOTKaxX, MOJIE3HY0O MOIHOCTh;, JJC
reseparopa

Kpatkue TeopeTrnyeckue cBeieHUs

Jns  pemeHust 3amad  HEoOXOAWMO 3HATh YCTPOMCTBO, MPHHIUI
JICHCTBUSL TE€HEPATOPOB M JBUraTeleid MOCTOSHHOIO TOKA C IMapalleldbHbIM
BO30yX/IeHHeM, (OPMYJIbI, ONpENeNsSIoe IapaMeTpbl TaKUX MallKH.
Ucnone3ys pucynkn 10, 11 , pazdepeM ocHOBHBIE (HOPMYIIBI, HEOOXOANMBIE
JUI pelleHus 3aaad.

JIBurarens ¢ napajuieabHbIM BO30yKaeHueM (puc. 11).

1. IlpotuBo3/1C, HaBogMMAasi B OOMOTKE SIKOPSI
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E=U-I,R, >U=E+I,R,,

rae U — HanpsbKeHHe HCTOYHHKA DIICKTPHYECKOM SHEPTHH,
MUTAOIIET0 0OMOTKY sikopsi, B;

|7 — TOK siKOpS, A;

Rp — compoTusieHre 0OMOTKH sSKOps., OM

2. Tok Harpy3ku | = |g + |B
U

3. Tok Bo3Oyxzaeuust |, = —,
Ry

rrne Rp— conporusnenne 00MoTkH B30y aeHHA, OM.
U-E
Ry

4. Tok sikopst |, =

5. MOH.[HOCTL, HOTpe6J'I$IeMa$I JABUTIaTCJIEM OT HCTOYHHKA

BHGKTpH‘IGCKOﬁ OHEPIrun Pl = U . I

6. HOHGSHyIO MOIITHOCTH Pz Ha BaJIy ABUTATCJIA OIPCACIIAIOT U3

P
¢dopmyner KITI 77 = Fz - P2 =n- |Z)1
1

9,55 P,
7. MOMEHT BpallleHus] ABUTaTENs M=—=
n

rae N —4yacTtoTa BpalllCHUs SIKOPsI.

JIBUraTens MOCTOSIHHOTO TOKA C MapajielbHBIM BO30YKACHHUEM
MoJIKIItoUeH K ceTH ¢ Hanpspkenuem U = 220 B ( puc. 11). [Tone3nas
MOIIHOCTH Ha Baity P, = 10kBT, yactora Bpamenus sikops n = 2400 06/muH,
KITA nBurarens m = 80 %.

Omnpepnenuts: 1) Bpamaroummii MOMEHT M, KOTOpBI pa3BUBaeT
JIBUTATEIh; 2) MOABECHHYIO MOIIHOCTE Py; 3) Tok |, moTpebiseMsrii a1Bu-

rareneM M3 ceTw; 4) CyMMapHble MOTepHM MOIIHOCTH B JBHTraTeine yP.

Pemenue.
OmnpenenseM:1.MOMEHT BpamleHNs, KOTOPHIH pa3BUBAET
JIBUTATEIb IIPU JAaHHOI MOIIHOCTH HA BaJly U YaCTOTE BPAICHUS
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955-P, 95510
n 2400

2. MOIIHOCTB, HOTpe6.TIHeMyIO JABUTATCJIEM U3 CCTU
P P
n=-=%- P, =—2=£=12,5KBm
P n 08
3. TOK, HOTpe6.TIHeMbII7[ JABUTaTCJIEM U3 CCTU
=)
P =U-1->1 242@245,45A
U 220

4. cyMMapHYyIO MOIIIHOCTb NOTEPb

> P=P -P,=125-10=25«Bm

M =39,79H -m

T'eneparop ¢ mapauiensHbIM Bo30yKaenneM (puc 10).

1. 3AC, HaBoIMIMAs B OOMOTKE SIKOPS,
E=U+I4Re—U=E - I4Ry,
rae U — HanpspkeHHe Ha 3aKHMax TeHepaTtopa, B;
| 4— TOK siKOpA, A;
Rg— comporusienne 0OMOTKH KOps, OM.
2Toxwu:

sxops g = (E-U)/ Ry
Bo30yx)merns lg=U/Rg
rae Rg — comportuBieHue 0OMOTKH BO30Yyx)aeHUs. OM;

Harpys3ku | = Ig— Ip.
3. Tlone3Hass MOLIHOCTH, OTHaBaeMas I'€HEPATOPOM:
P,= U/

4. MomHocte Py, 3aTpadeHHast MepBUYHBIM BUTATEIIEM Ha
BpallleHue KOs reHeparopa (moTpediseMas reHepaTopoM
MOIITHOCTB), onpeaessiercs u3 hopmyssl KITJ] renepatopa

n= P,/P1—P, = Pz/ﬂ
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s A
e e s V.

'aanal
Jémomxa Jfmomna
dos8ymoenun boibymdenun
T
fIﬂ Uemry t 2 Iy Uemny
T A
L W ’
T 1
— U o=
— HemavHuk numanua
Puc. 10| Puc. 11 !

Hopsaaok BbINnoIHeHUsI padoThI

1.Texymuii KOHTPOJIb -TECTOBBIA KOHTPOJIb MO Teme 2.3..

2. Pemmenue 3amaun

I'eHepaTop MOCTOSHHOTO TOKA C MapauIeIbHBIM BO30YKIEHHEM
(cMm. puc.10) umerommii conpoTuBieHIe 00MOTKH siKops R; = 0,1 OM u
CONpOTHUBIIEHHE 00OMOTKHN BO30yxeHns Rg = 60 Om, Harpy<eH BHEITHIM
comnpotusieHneM R =4 Om. Hanpsixenue Ha 3axxuMax mamussl U = 220 B.

Omnpenenuts: 1) Toku Harpy3kH |, B oOMOTKe BO30OY)aeHus lg 1
B 06MoTKke sikopst 1 ;2) D/1C renepatopa E; 3) mone3Hyro MOIHOCTH Py,
pacxoayemMyro Ha Harpyske.

Pemenue. Onpenensem:

1. Tok Bo BHemiHe# nermu | = E = % =55A
R 4
2. T0K B 06MOTKe BO3OYxaeHus | , = i = @ =3,384
R, 65

3. TOK B OOMOTKE SIKOPSI |/q =1+ |B =55+ 3,38 = 58,38A
4. OJ1C reneparopa

E=U+I,R, =220+5838-01=225845
5. MOJIE3HYIO0 MOILIHOCTb

P, =U -1 =220-55=121008m =12,1xBm

®opMa npeACTABIEHUS Pe3yJbTaTa:
CBOCBPEMEHHO U MPABHJIBHO BHINOJIHCHHBIC PACUETHI,
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TECTUPOBaHHE
Tema 1.10. OcHOBBI 21eKTPONPUBOIA

IIpakTnyeckas padora Ne 11
«Bb100p MOLIHOCTH ABUTATEJIsI 110 PEKUMY PadoThD»

Ile.m, paﬁon: Hay4YUTHCA BI)I6I/IpaTL MOIIHOCTH ABUT'ATCJIA B
3aBUCHUMOCTHU OT pEKUMaA paGOTLI

Beinosnnus padory, Bel Oynere:

YMETh:

- BEIOMpATh MOIHOCTB JIBUTATEIIS;

- paboTaTh CO CIIPAaBOYHON JIUTEPATYPOH.

MarepuanbHoe o0ecnieyeHue:

METOIMYECKHE YKa3aHUs, CIPaBOYHAS JINTEpPaTypa, WHIUBHIYyaJIbHbBIC
3a/laHus

3aganne:

1.PaccunTaTh S5KBUBJIEHTHYIO MOIITHOCTb ABUraTEIs.

2.BbiOpaTh 10 TabMle CTaHAAPTHBIN JBUrATENb.

Kpatkue TeopeTrnyeckue cBeieHUs

Pexxum  paboThl  3nMeKTpomnpHBOIA  Ompefenser TpeOoBaHHI K
CTaTHYECKNUM ¥ TUHAMHYECKNM CBOMcTBaM npurareisi. CTaTHIecKnue cBOMCTBa
OTIPEZIETSIOTCS. BEIIMUYMHOM MOMEHTa CONPOTHBICHUS pabodeil MalnHbl,
TpeOyeMoi 4acTOTOH BpalieHHs, HEOOXOAUMOCTBIO PETyIMPOBAHUS YACTOTHI
BpAIIEHHS W €r0 ANAIa30HOM, BO3MOXKHOCTBIO KPATKOBPEMEHHBIX MEPErpy30K
U T.N. /luHaMHWYecKkne CBOMCTBA ONPENENSIOTCS MOKa3aTelsIMU HEePEXOIHbIX
PEXMMOB: 4acTOTOM ITycKa, peBepca W TOpMoXkeHHs. Hampumep, mpu gacThix
MyCKax, TOPMOXECHUH WU peBepce TpeOyroTcs ABUraTeIN ¢ MaJIBIM MOMEHTOM
MHEPINH poTopa (SKops).

Bonpioe 3nadeHne mpu BRIOOpE JBHUTATENS MMEIOT SYKOHOMHYECKHE
TpeboBanus: cronmocts aBurarensd, ero KIIJ[ m xosddumment momHOCTH,
Macca 1 rabapuThl, pacxo/Ibl Ha 3KCIUTyaTaluio 1 PEMOHT.

Bri6op nBurarens Benércst Ha OCHOBaHHH TEXHUYECKUX TPeOOBaHMH K
JJIEKTPOJBUTATEIIO: PACUETHONH MOIITHOCTH, TpeOyeMOl 4acTOThI BpallleHNU S,
pexxrMa paboThl, JOMYCTUMBIX 3HAUCHNH BO3AECHCTBHUS BHEIIHEH TeMIIepary
W BIIQXHOCTH, BHOPAIIMOHHBIX W YyJapHbIX BO3JCHCTBHH, KIMMAaTHYECKHX
(hakTOpOB, MecCTa pa3MelIeHHs JBUraTels INPH SKCIUTyaTalud W APYTHX
BO3MOYKHBIX (haKTOPOB.
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BriOop aBuratens BBINOJHSIOT IO TaONMIAM OCHOBHBIX TEXHHYECKHX
JAHHBIX BBIOpAHHOH cepwu, NMpHUBEAEHHBIE B CIPaBOYHOI jmreparype Ilo
yKa3aHHBIM TaONWIaM W3 psiia THIIOPa3MEpOB IBUTATENEH NPUHATON cepuu
BEIOMpAIOT THUIIOpa3Mep [BUTATeNsd Orpkaiimeil Ooipliedl HOMHUHAIBHOU
MOIITHOCTH II0 OTHOIICHHIO K PACCUYUTAHHOMY 3HAUYEHHIO, YIHUTHIBAIOLICMY
PEeXUM paboTHI SJTEKTPOIIPUBOA.

3aBplmieHHe  TpeOyeMod MOIMHOCTH BeAET K  YXYALICHHIO €ro
sHeprernueckux nokasarened (KIIJ n xosddunmenta MOIIHOCTH) M, Kak
CIIC/ICTBHE, K YBEJIMYCHUIO HENPOM3BOAUTEIBHBIX IIOTEPh DJHEPIUU U
YIOPOXKaHMIO  OKCIUTyaTallMM JBUTaTes. [Ipy 3TOM Takxe BO3pacTraroT
KallMTaJIbHbIE 3aTPATHL.

[pu 3aHmwKeHUN TpeOyeMol MOIIHOCTU OyJeT MPOMCXOAUTh YpE3MEPHOE
€ro IeperpeBaHre M TPESKICBPEMCHHBI  BBIXOX W3 CTPOS, OCTaHOBKA
paboduero MexaHW3Ma, IOMOJHHUTENBHBIC PACXOIbl HA PEMOHT WM 3aMEHY
JIBUTATEIIS

s obecnieueHns Haa&KHOM pabOTHI JBUTATEINS HEOOXOAUMO, YTOOBI €ro
meperpy3ovHasl CrocoOHOCTP W HadajdbHas BEIMYWHA ITYCKOBOTO MOMEHTA
BEIOPAaHHOTO THIOpa3Mepa MABHUTATENs COOTBETCTBOBANA IPEIBSIBIICMBIM
TpeOOBaAHUSIM

Pacuér BBIMONHAIOT JMOO METOJOM CpPEOHHX IOTEPh, JUOO METOIOM
SKBUBAJICHTHBIX BETMYUH (MOIITHOCTH, MOMEHTA WK TOKa). Pacuér Tpebyemoit
MOIIHOCTH METOJIOM OKBUBAJICHTHBIX BEJIWYMH MEHee TPYAOEMOK II0
CPaBHEHHIO C METO/IOM CPEIHHX MOTEPs U MEHEE TOUCH.

Paccuntare u BBIOpaTh [ABUTATENH JJII MEXAaHH3MOB, Pa0OTAIOIUX C
MOCTOSTHHOW HAarpy3Koil He BBI3BIBaeT OCOOBIX 3arpynHeHuil. [lo karamory
cienyeT moxoOpark ABUraTelh, HOMUHABHAS MOIIHOCTH KoToporo PH paBHa
WA HECKOITBKO Oonpime pacu€THOH [otpedHyIO MOIITHOCTh
MPOM3BOJICTBEHHOTO MEXaHU3Ma YCTAHABIMBAIOT SKCIIEPHUMEHTAIBFHO HITH
pacyérom.

PacuéTHyr0 MOUTHOCTH OBUTATEINS P UTHTSIEHOM MEPEMEHHOM PEXUME
paboThl ONPENeNsIoT MPU HAJIMYMK HArpy304HOW JuarpaMmbl, KOTOpas
XapakTepu3yeT U3MEHEHNE Harpy3KU B 3aBHCUMOCTH OT BPEMEHH.

PacyéTHyt0 MOIIHOCTH JABHUTaTeNs MpPH UIMUTEIBHOM IEPEMEHHOM
pexxuMe paboThl OMNPENeNSIOT NPU HAIMYUM HArpy304HOM JHMarpaMMBbl,
KOTOpas XapaKTepHu3yeT M3MEHEHHE Harpy3KW B 3aBHCHMOCTH OT BPEMEHH.
MolHOCTh JBUTaTENss MOXHO OIPENESIUTh METOJIOM ASKBHBAJIEHTHOTO TOKA,
SKBUBAJICHTHOTO MOMEHTa, JSKBUBAJIECHTHON MOIIHOCTH.. IO PAacUETHBIM
(dopmynam:

DKBHBAJICHTHBII TOK
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DKBUBaJIEHTHAS MOIIHOCTb

Blt,+ BEe, + Ple +-+ Bit,

PokB.=
T

Iopsinok BhINOJIHEHUS PadOThHI:
1.Paccuntath TpeOyeMyIo MOIIHOCTD ¥ BEIOPATh IBHTATEINb IS
OIl r1aBHOTO ABMKECHUS TOKAPHOTO CTAHKA (BpaIllCHNE IITTUHIEINS) .
[MuTaromas cets — TpEX(a3HbIA IepeMEeHHBINH TOK YacToToi 500,
HanpspkeHue 380B., yacToTa BpalieHus B pexXUMe HOMUHAJIBHON Harpy3Ku
1460 06/m muH. P, =14xBT; P, = 12kBT; P3- 10kBT; P4 =17KBT;
Ps=7xBrT. t; =6c¢; t, =6¢; tz=4c; t; =4c;
2.0mpenenseM SKBUBAJICHTHYIO MOIITHOCTh IBUTATEIIS 10 (POpPMYIIC.
3.Ilo Ttabiuue TEXHWYECKHX: JIaHHBIX BbIOMpaeM JBUraTeib C
Ommxaiiield OGoNbIe HOMUHAIBHON MOIMHOCTBIO 15 KBT, THUMOpasMmepa
4A160M4V3.

®dopma npeAcCTABIEHUS Pe3ybTaTa:
CBOCBpPEMEHHO U NPABUIILHO BBITIOJTHEHHBIC PaCUEThI
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IIpakTuyeckas padora Ne 12
Br10op momnocTH aBurareas aas IITM

Hesas padoThI: HAYINTHCS BRIOMPATh MOITHOCTH ABUTaTEIs Ayt [ITM

Boinosinus padoty, Bl Oyaere:

YMETb:

- BEIOMpATh 3JIEKTPUYECKUE JBUIATENH JUIS II0ABEMHO-TPAHCIOPTHBIX
MEXaHNU3MOB.

MatrepuanbHoe obecreuenue:

METOJIMYECKHE yKa3aHWs, KapTOUYKM C 3aJaHHeM, CIIPaBOYHBIH
MartepHan

3ananmue:

Bri6op MomrHOCTH ABHTaTENs TUQTA (C IPOTHBOBECOM U O€3 HETO);

Kpatkne Teopernueckune cBeIeHHs:

Jludprtel  (MOABEMHMKH) SBISIFOTCS MEXaHHU3MaMH  BEPTUKAIBLHOTO
TpaHCIOPTa U MPEAHA3HAYEHBI AJIS NEPEMEILEHUS aCCaXKUPOB U Pa3InYHbIX
IPy30B B OKWIBIX, IIPOU3BOJCTBEHHBIX M OOINECTBEHHBIX 3MaHUSIX.
[Tpumenenne nUPTOB ¢ MPOTHBOBECAMHU , KOTOPHIC JOJDKHBI YPAaBHOBEIINBATh
CHITy TSKECTH ITyCTOW KaOMHBI M YacTH MOJHHUMAEMOro TIpy3a, 3HAYUTEIHHO
CHMXKaeT MOIIHOCTh JBHraTelis, IPHUBOJAWNT K BBIPABHUBAHUIO rpaduka
Harpy3KH ABHTATEIs, YTO COKPAIIAET €ro Meperpes B Mporecce paboThl.

rpy3a
a) Oe3 mpoTHBOBeECca
(G + GDju
P=
N
rne P — MommHocTh Ha Bay aBuraresns, Br.
G — cuita, HeoOxonmMas Ut ToabEMa rpysa, H;
Go- cuita uist MorbEMa 3aXBaTHIBAIOINIETO NpHcriocobenus, H;
v — ckopocTh moabéma H;
n —KIIJI noxsémMHOro MexaHusma.

0) ¢ MPOTHBOBECOM
pP= (G + G0 — Cmp.ju

n
rae G, — macca npotuBoseca, H.

HOpﬂ)]OK BbITIOJTHCHUSA paﬁOTl)I.
Pemenue 3a4a4 110 MHANBUAYAJIbHBIM KapTOYKaM
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®opma npeacTaBiIeHUs pe3yJbTaTa:
CBOEBPEMEHHO M NTPABIIILHO BBITIOJIHEHHBIC PaCIETHI

IIpakTnyeckas padora Ne 13
«Bb100p annmaparypsl ynpapJjieHUs U 3a1UThD)

Leab padoThl: HAYYUTHCS BEIOUPATh anmaparbl yIpaBiIeHUs U
3aILUTBL U

Beinosnnus padory, Bel Oynere:

YMETb!

- BEIOMpATh anmnaparypy ynpaBJIeHHs U 3aIIUThI

MarepuajnbHoe obecrneyeHme:

METOJIMYECKUE YKA3aHHUs, CIPAaBOYHAs JIMTEPATypa, UHIAUBUIYaJbHbIC
3a/1aHus

3aganue:

1.Paccuntath HOMUHAJIBHBIN TOK ABUTATEIS.

2.Bb10OpaTh aBTOMATHYECKHU BBIKJIIOYATEIb, IPEAOXPAHUTEb.

Kpatkue TeopeTnyeckue cBeieHUs

K 3ammurHOI anmaparype OTHOCSTCS aBTOMaTHYECKHE BBIKIIIOYATENH,
TEIUIOBOE peJle, MPeTOXPAHUTEIH.

ABTOMAaTHYECKHUH BBIKIIOUATENH NIpeIHa3HaueH IS KOMMYTaIuu
9NEKTPUUECKUX LENEN U 3alIUThl OT KOPOTKOIO 3aMBIKaHUS U IIEPETPY30K.
OCHOBHBIM 3JIEMEHTOM SIBIISIETCS. PACLENUTENb (TETUIOBOM Min
3JIEKTPOMAarHUTHBIH).

IIpenoxpanutens npegHasHau€H Ul 3alIUTEL OT KOPOTKOIO
3aMbIkaHusl. OCHOBHBIM 2JIEMEHTOM SBISIETCA IUIABKasl BCTABKa,
U3rOTaBIIMBaeMasl U3 JIETKOIMIABKOTO MaTepHana.

TenoBoe perne npexHa3HAUEHO IS 3aIUTHI OT MEPETPy30K TEIIOBBIX
OCHOBHBIM 3JIEMEHTOM SIBJISIETCS] OMMeTauINdecKas INIacTHHA.

YcnoBus BeIOOpa IIaBKOH BCTaBKU NPEIOXPAHUTENS:

lyer > 1,

rae |, — pac4€THBIN TOK ABUTATENS.

[Tpu BBIOOpE TIIABKOW BCTAaBKU HEOOXOJUMO yUUTHIBATH
KpPaTKOBPEMEHHbIE NEPETPY3KH, KOTOPBIE CBSI3aHbI C ITyCKOBBIMU TOKaMHU
INEKTPONPUEMHHUKOB. J[i1 3TOro He0OX0IMMO YUYHUTHIBATH KO3 (HUINEHT ,
KOTOPBII 3aBUCUT OT yCIOBHI ITyCKa.

IIpuHumaem i NErKUX yClIoBU mycka o + 2,5; [t TAXKETBIX
ycnoBusix mycka — 2,0. [Ipu BeIOOpe aBTOMAaTHYECKOTO BBIKIIIOYATEIS
HEOOXOJIMMO yYUTHIBATh KOJMYECTBO ABHTaTeeH B MEXaHM3MaXx.

40



ITopsinok BHINOHEHHS PA0OTHI:
1.BemucaTs U3 TaOIMIBI IO €T0 3aJaHHON MapKe HOMHHAJIbHBIE
apaMeTpsI ABUTATEIS — COS Quovi Muont 3 | of low
2.0mpenensieM HOMAHAIBHBIA PacYETHBIN TOK
IHOM =P HDM/ \/3UHDM cos Puon Muom
3.Br1bupaeM 1o TabnuIe aBTOMAaTHIECKUH BRIKITIOUATENb CEPHU
BA -51 -25 (Lo ; lup ) mo yenmoBuo : |y > luow, lup =1,25l00
4.BpiOnpaeM npegoxpaHuTeb
- IIyCKOBOM TOK JBUTaTeNs onpenenseM no gopmyiae |, =« lyo, Iae
K — KpaTHOCTb ITyCKOBOT'O TOKa (OmpeessieM Mo TabiIuie)
5.0npenenseM pacdETHBINA TOK IUIaBKOW BCTaBKU NMPENIOXPAHUTENSA
Ie=1,/a  npunumaem o= 1,6-2,0
6.Bei6npaem 1o tabnurie mIaBKyo BCTaBKY MPETOXPAHUTEIS 110
YCIIOBHIO: |

®dopma npeAcTaBIeHHS pe3yabTaTa:
CBOCBpPEMEHHO U NPABUIILHO BBIIIOJHEHHBIC PacUEThI

IIpakTnyeckas padora Ne 14.
«H3yyeHue padoThl NPUHIUNHAIBHBIX CXeM yNpPaBJIeHUS
3JIeKTPOABHUIATEJISIMID)

Iesab padoThI: H3yUeHHE CXEMbI HEPEBEPCUBHOTO YIIPaBICHUS
ACHHXPOHHOTO JIBUTaTeNs C KOPOTKO3AMKHYTBHIM POTOPOM.

Beinosinus padory, Bel Oyaere:

YMeTb:

- YHUTATh JJICKTPUUYECKHE CXEMBI YNPABICHUS IBUIATEIIIMH
MEPEeMEHHOTO TOKA.

MaTepnanbnoe odecneveHue:
METOANYCCKUE YKa3aHUs, CXEMbI

3ananue:
WU3YyYUTHh PabOTy MPUHIINIIHAIBHON CXEMBI YIIPaBICHHS
ACHHXPOHHBIM JBUraTelieM (HEPEBEPCHBHOTO U PEBEPCUBHOIO)

Kpartkue Teopernyeckue cBeIeHUsI:

B cxemax pencifHO-KOHTaKTOPHOTO YIPaBICHHS CIEAYeT pa3indarb
CHJIOBBIC IICMH, TIMTAIOIIME OJJCKTPOJBUTATENM, W ICMU  YIPaBICHUS,
MUTAIOIIHECS JHOO HEIOCPEACTBEHHO OT CETH, JIMOO Yepe3 MOHIKAIOIINIA
TpaHcopMaTop B IENAX OE30MacHOCTH.
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CyLecTBYIOT [Ba NPUHIMITMAIBEHO Pa3IMUHBIX CIIOCO0a HayepTaHMs
CXeM aBTOMAaTH3MPOBAHHOTO OHJIEKTPONPHBOJAA — CBEPHYTBIE CXEMBI H
pas3BepHyTHIE. B cBEpHYTBIX cxeMax BCE ammaparthl U y3iIbl, BXOSIIHE B CXEMY,
M300pakafoT TaK, KaK OHU (DPAKTHIECKH DPACIOJIOKEHBI OTHOCHUTEIBHO JApYyT
gpyra. Ha 6asze 3THX cXeM COCTaBISIFOT MOHTaXHBIE CXEMBI. B pa3BepHYTHIX
CcXeMax »dJEMEHTHl allapaToB M Y3JIOB PACIOJOKEHBl II0 TPUHIHILY
NPUHAUIEKHOCTH WX K TeM WIM HHBIM OTACHBbHBIM IHermsiM. CoennHeHus
OTHENBHBIX  JJIEMEHTOB  BBINOJHSIOT — Tak, 4YToObl ObUIa  JOCTUTHYyTa
MaKCHUMaJlbHasi HarJAJHOCTh INPH YTEHWH CXEM, a YUCIIO IIepecedeHUid ObLIo
MHHHMAaJIbHBIM. B pa3BepHYyTHIX cxeMax OTJEbHBIE 3IEMEHThI OTHOTO U TOTO XKe
afnmapata MOTYT BXOAHWTb B pasHble IleMH cxeMmbl. Hampumep, KOHTaKThI
TEIJIOBBIX peJieé BXOJAT B LIEMHU YIPABICHUS, a HarpeBaTeJbHbIE 3JIEMEHTHI
— B CHJIOBBIC LIETIH.

AnmapataMn W y37aMH CXEM pENEHHO-KOHTAKTOPHOTO YIPaBJICHHS
SBIISIFOTCSL: peie, KOHTAKTOPHI, YCHIUTENH, TaTIUKH, CUTHAJIBHBIE YCTPOICTBA,
IyTeBbIE M KOHEYHBIC BBIKIMIOYATENH. He cremyer cMemmBarh DaT4WK C pelie.
JlaTunK HEMOCPEICTBEHHO BOCIIPUHMUMAET BO3ACHCTBHE (DM3NUECKON BEIMUMHBI
(HanpspKeHHs, JaBICHMS, TEMIICpaTyphl) W NMpeoOpaszyeT 3TO BO3ACHCTBHE B
CUTHAJbI, BBI3bIBaIOIIKE paboty peje. JlaTunkamMu MOTyT OBITh TEpMOIIApBhI,
(oToconporuBieHns, TepMUCTOpbL. CHUrHanbl, BblpabaThIBaeMbIe IaTYHKOM,
OBIBAIOT ONTHYECKHE, THEBMAaTHYeCKHEe, MeEXaHHYeCKHe M, HaKOHeIl,
anexkTpudeckue. Ilocneanue mupoko MpUMEHSIOTCS B aBTOMATHKE.

Pene omimmuaercs oT gaTtdMka TeM, 4TO cCpabaThIBaeT NPH CTPOTO
OIIpEe/IeJICHHOM 3HAUeHUHM BXOJHOW (DU3UUECKOH BENMYMHBI U 3aMbIKaeT 100
Pa3MbIKaeT HEMOCPECTBEHHO WM KOCBEHHO Ty WIM MHYIO Iienb. Pene ObIBaioT
TEIIOBBIE, MEXaHWYECKHE, ITHEBMATHYECKHE U DSJIEKTPUYECKHE; IOCIIeTHUE
CpabaThIBAIOT OT BO3JCHUCTBHS DIEKTPHUYECKHMX BeNWYMH. Perne MapKupyoT
IByMsi OykBamm: TepBasi OykBa P o3HawaeT pene, a BTopas IOKa3bIBaeT €ro
HazHauenue wiu tun. Hanpumep, PM — pene toka, PH — pene namps-
)kenus, PP — pene moumnoctu, PY — ykazarensnoe, PT — tennoBoe
uT. I

OCHOBHBIMU NPHUHIMIIAMH aBTOMATH3AILlMM YIPABIEHHUS 3JIEKTPOIPHBO-
JlaMH SIBIIIIOTCS: @) yHpapiieHHe B (YHKIMH BPEMEHH, T. €. BBINOJHEHHE
MOCJICYIOIIEH Onepanyy Yepe3 onpeeIeHHOe BpeMsl TIociie IpeIbIIyIIei; 0)
B (YHKIIMH CKOpPOCTH; B) B (YHKIHH TOKa B OOMOTKax IBHUTATeNs; T') B
(yHKIMH TIPOIAEHHOTO MTyTH.

B cxemax ynpaBiieHHs B (YHKIHMH BPEMEHHU NPHMEHSIOT Pa3IW4HbIC
pene BpEeMEHH: a) MEXaHWYECKHe, HalmpuMep MasTHUKOBBIC, AEHCTBYIOIIUE
HE3aBHCHUMO OT 3HAa4YeHHs TOKa B OOMOTKax asurarens. Cpa0aThlBaHHE TaKuX
pene TpOUCXOMUT JIMOO OT MEXaHWYECKOro BO3JCHCTBUS Ha HHUX IIPH
HepeMeLIEHNH IKOPsI KOHTAaKTopa (IPUCTPOEHHbIE), TMOO0 NMPH NMUTAHUK 0OMOTKH
COOCTBEHHOTO 3JIEKTPOMAarHura; ©) 3JIEKTPOMAarHUTHBIEC, KOTOPBIE IO PSIy
MpUYHH TPeOYIOT B IIENH yIPaBICHUS MOCTOSHHOTO 3HAYEHUS TOKA.
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Konraktopel — SIBASIOTCS  DJEKTPOMArHMTHBIMU  ammaparamu st
JUCTAHLIMOHHOTO  BKJIIOYEHUS M OTKIIOYEHHUS  DJIEKTpPOABMrareied u
Mapkupyrorcs OykBamu KJI. [Ipy Hamuumy B cxeMe HeCKOJIBKUX KOHTaKTOPOB,
BBITTOJTHSIONMINX PA3INIHbIE ONEpalid, clieBa K OykBeHHOMY oOo3HaueHmio KJI
MIPUIIMCBIBAIOT MNOPANKOBBIM HoMmep. KaTymika KOHTakTopa MOXKET HMETh
OJIMH, JIBa, TPH W OoJiee KOHTAKTOB, IPHYEM HEKOTOpPHIC W3 HUX HAXOISATCS B
CWJIOBBIX LIEIAAX, APYTHE — B LENX ynpasieHus. Kakaplii KOHTAKT NOJIy4YaeT
TO ke OYyKBEHHO-IIM(POBOEC 0003HAYCHHE, YTO M €ro Karymka. Bce KOHTaKThI
n300pakaroT Ha CXeMax B TaK Ha3blBaeMOM HOPMAILHOM TOJIOXKEHHH,
COOTBETCTBYIOIIIEM  OTCYTCTBHIO TOKa B OOMOTKE WM  OTCYTCTBHIO
MEXaHMYECKOTO BO3/ICHCTBUS HA KOHTAKT.

IIpu HEOOXOMMOCTH TyCKa M OCTAHOBA JIBUTATEIs U3 HECKOJIBKHUX MECT
IyCKOBBbIE KHONKHM  BKJIIOYAIOT MapajjieIbHO, a KHONKH OCTaHOBa
nocyeaoBarenbHo. CUTHAJIbHBIE JIaMIIbl MOTYT BKJIIOYATBhCS HA 3a)KUTAHUE
win oracanue. Takue JamMmbl 0003Ha4aroT Ha cxemax OykBamu JIC.

s coctaBneHUs: U YTEHUS Pa3BEPHYTHIX CXEM PENCHHO-KOHTaKTOPHOI'O
VIIpaBIICHUA CIICAYeT YCBOUTH OOIIUI MPUHINI MOCTPOCHUS X W IPUHATYIO
MapKUpOBKY. Bce 31eMeHThl COOTBETCTBYIOILIMX allapaToB U Y3JI0B, BXOIAIINX
B ICTIX YIPABICHUSA, MOJDKHBI 0003HAYATHCS TaK )Ke, KAK COOTBETCTBYIOIUEC
anmapathl WIK y3/bl CUIOBBIX Lienel. Eciu B CHIIOBOI e UMEeTCsl HECKOJIBKO
COBEPIICHHO OJTMHAKOBBIX ATNAPATOB, BHIIOIHSIIONIMX OTHHAKOBBIC (DYHKIIMH, TO
nocyie OYKBEHHOTO O003HAYCHHUS CIpaBa IMPOCTABJIAIOT IMOPSIKOBBIA HOMEp
anmapara. Hanpumep, TeIuioBbie pelie, BHITOIHSIIONINE OTUHAKOBBIC (DYHKIUH,
HO BKJIFOUEHHBIE B paznu4Hbie (a3el, 0003HavaroT Tak: PT1, PT2.

Cxema Hepe8epcusHO2O  YNpasiieHus  mpex@asHbiM — ACUHXPOHHbIM
neKkmpoosuzamenem ¢ KOPOMKO3IAMKHYNbIM POMOPOM.

43



Y XX ¥
PT1 P! A&

IIpu Bxmouenun kHomku KHII («Ilyck») kaTymka MarHUTHOTO
nyckatenss KJI monmywaer muranue mo nenu: ¢daza C, 3aMKHyTash KHOIIKa
KuC («Crtom»), knonka KuII, 3amkHyThI#i koHTakT PT1, Ha KOTOpPBII
BO3/IECHCTBYIOT 00a TemoBeix pene PT1, karymka KJI, HyneBoit mpoBon.
Takum 00pa3oM, MarHUTHBIH ITyCKaTellb OKAa3bIBAETCS BKIIOYEHHBIM Ha
(hasnoe HampspkeHne 220 B, 3amkHyTCs ero koHTakTH KJI B cHIOBO# menu u
naurarens M momydnt nutaHue. OZHOBPEMEHHO 3aMBIKAETCS OJIOK-KOHTAKT
KJI, mynatupyrommii kHonky KHII, koTopast MoxkeT ObITh oTiymieHa. OcTaHOB
nBuraress ocymectsisiercs: kHonkoi KHC. Ilpu nmeperpyskax cpabaTbIBaloT
TEIJIOBbIE pesie, pa3MmblkatoT cBOMl koHTakT PT1 B nenm karymwku KJI u
MarHMTHBIHA ITyCKaTelb OTKIoYaercs. [ curHamusanmu paboThl IBUTaTeIs
npenycmotpena nammna JIC, kotopas Brirouaercs 0j0k-koHTakrom KJI. Jlns
3aIIUTHl CETH OT TOKOB KOPOTKOTO 3aMBIKAHMS YCTAHOBJIEH aBTOMATHUYECKHI
BBIKJIFOYaTeNb BA.

Iopsinox BeIMOTHEHHUS] PA0OTHI.

M3y4nTh OCHOBHBIE TEOPETHUECKUE MTOJOKEHHUS.

BrruepTuts cxemy ynpaBieHUs aCHHXPOHHBIM JBHUTaTEIEM.

Wzyunts paboTy cXeMbl.

OTBETUTH Ha KOHTPOJIBHBIE BONPOCHI

Craaga paboThI CXEMBI.

KOHTpOJ’ILHHe BOIIPOCHI:

1. TIlepeumcnuth peXUMBl pabOTHI  AneKTpoaBurarenei. Jlate
OTIpEeZIeTICHUE KaXKJOMY PEXUMY.

aghrwhPE
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2. [TlepeuncnuTh MyCKOPETYIHPYIOLINE anmaparsl Ui yIpaBiICHUs
IEKTPOJBUIATEISIMH., HX Ha3HAYCHHE

3. OOBICHUTH HA3HAYCHUE U YCTPOHCTBO IIABKOTO IPEAOXPAHHUTEIIS.

4. Jlns gero npenHa3HadeHO TEIIOBOE perie?

dopma npeacTaBIeHNs pe3yJibTaTa:
HuddeperunpoBaHHbIif 3a4ET

Tema .1.11.I1lepenaua u pacnpenejieHne 31eKTPHYECKOI JHEPIruH

IIpakTnuyeckas padora Ne 15.
«OnepaTuBHbBIi y4€T padoThl JHepreTU4eCKUX YCTAHOBOK (BbIOOP
ABUTaTeJIeil, JHeprocéeperaoMX HCTOYHUKOB CBETa)»

Ieab padoThl: NU3ydeHHE OCHOBHBIX MEPOIIPUATHH 110 SKOHOMHUH
3NEKTPUUECKOI SHEPTHH.

Boinosinus padoty, Bol Oyaere:

YMETE!:

- BBIOMPATH 3JICKTPOOOOPYAOBAHKE B IEIAX IKOHOMHH 3JICKTPOIHEPTUH

MatepuanbHoe obecrieuyenue:

METOANYCCKUE YKa3aHUs, KapTO4YKH C 3aJaHHuCM, CHp&BO‘IHLIfI
MaTepHa

3ananue:

1-npou3BecTTH pacu€T ANMEKTPOOCBEUICHHUS C IPHUMEHECHHEM
JHEpProcOeperaroInX HCTOYHHKOB CBETA;

2. Bei0op MOIIIHOCTH IBHUTATENS HACOCA, BEHTHISATOPA, KOMIIpeccopa.

Kpatkue TeopeTrnyeckue cBeeHUs :

Ocgenienne. Beioop TpedyemMoil OCBEIIEHHOCTH JIJIsI OCBETUTEIBHBIX
YCTaHOBOK OOIIEIOMOBBIX TIOMEIIEHUH (JICCTHUYHBIX KJIETOK, TaMOypOB,
MO3TAXXKHBIX KAPMAHOB, KOPUOPOB, YEPIAKOB, OBATFHBIX IOMEIICHUH,
mudToB u Ap.) npousBoiat o CH u IT 11-4-79 . 3ameHna namMm HaKaTMBaHUS
Ha HeprocOeperaroIye HCTOYHUKH CBETA ITO3BOJIUT 3HAYUTEIIHHO COKPATUTD
KOJINYECTBO HCTOUYHHUKOB CBETA, YMEHBIIUTh PACXOJ] 3JIEKTPOIHEPIHH,
CHM3HTb U3EPKKU U M30aBUTHCS OT 3200T 1O 00CITY>KUBAHUIO; YIIYUIIHTh
pabouyro 00CTaHOBKY U YCIIOBHS TPY/a; IIOBBICUTh YPOBEHb BUANMOCTH H
6e3omacHocTH TpyAa. CaMbIM IPOCTHIM METOJIOM pacdéra OCBEIEHHOCTH
SIBIISICTCS METOJ YJCIIEHOW MOIIHOCTH .
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y,HeJ'ILHaH MOIITHOCTB OMPEACIIACTCA IO CIPABOYHUKY B 3aBUCUMOCTHU

OT THUIIa CBETHJIbPHHKA, BBICOTHI €T0 ITOABECA, HOpMpreMOP'I OCBEIIEHHOCTH U

IUTOIIAAX TIOMEIICHHUS.
Poﬁm.: (O] S, )
rae S — mIomaab MOMEIIEHNs, M,
® —yJeNbHasi MOIIHOCTb, Br/m?,
P — o0mias ycraHOBIICHHAS! MOIIIHOCTH, BT.
KonnuecTBo CBETHIIBHUKOB
N = Posw /Py,
P, — momHOCTS Nammbl, BT.

Hacochst MIUPOKO MPUMEHAIOT B CUCTEMAX XOJIOJAHOI'O, rOpsA4Cro
BOZ[OCHa6)KeHI/I$I n TeHJ’IOCHa6)KCHI/I$I, a TAKKC IMPOTHUBOIIOKApPHOTO g
BOZ[OCH36)K€HI/I$I. Hacocsr o CHOCO6y I[eﬁCTBPIﬂ OAPA3ACIIAOTCA Ha

TMOPIIHCBLIC U ].[eHTpO6e)KHLIe. I[J'If[ LICHTpO6e)KHLIX HACcOCOB 0COOEHHO BaKeH

BBIOOD YIJIOBOM CKOPOCTH JBHUTATelNs, T.K. MOMEHT ABUrateis (kak u'y Ilpm
3aBBIIICHHE CKOPOCTH MOIIHOCTh PE3KO BO3PACTAET, YTO BICUET 3a COOOH

neperpeB 0OMoToK asurarens. YV, Ha000poT, IpH CHIXEHUH CKOPOCTH HAIIOP

OKa3bIBACTCA HECOAOCTATOYHBIM U HACOC HC nepeKaqMBaeT KUOKOCTB.
v EQH107E
NH NI

. 2
TJie Y - IVIOTHOCTh MepeKauyuBaeMon KHIKOCTH, KI/M* (110 TabII., 1uis

BOJIBI - IOOOKI‘/Mz);

g — yCKOpeHHe CBOOOHOTO MaJICHHSI (9,81M/C2);

Q — nogaua Hacoca (IPOM3BOIUTEIHHOCTD), M /¢

H — pacuérnas BrIcOTa OAa4M (HAMOP),M;

Nu KILJ nacoca (ms nopimresoro Hacoca 0,7 — 0,9; s
nentpobexupix 0,45 - 0,75);

Nn — KIIJ nepenaun, pasuslii 0,9 — 0,95

YMeHbIICHHE MOIITHOCTH JIBUTATEINS, a CJIC0BATENLHO, PACXOJ U
MOTEepb SHEPTUH MOXKHO oOecrieunTs 3a cuéT nosbimenus KI1/1 Hacoca.
HeobxoanMo 3aMeHUTH ycTapeBIIne HacoCHl, npopaborasmue 15-20 xer,

COBPEMEHHBIMHU C 60Jlele BBIC?KI/IM KII[J (o 0,9)
W =0,98 H, E’E) Qt,
rae W — pacxon aiektposHepru, KBt 4.
Hc — cratuueckuii Haniop (CyMMa BBICOT BCACBIBaHUS U
HarHeTaHus), M;
Nui, MNu2 - KIIJ craporo 1 HOBOro HacoOCoB;
t — Bpems paboThI Hacoca B TOML,Y. .
3HaynTeIbHAS SKOHOMHS YHEPTUH B HACOCHBIX YCTAaHOBKAX
JIOCTUTACTCS TIPH OTKIFOUCHUHN MAIOHATPY)KEHHBIX JBUTATEIICH HITH
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MOBBILIEHHE MX 3arpy3Kd. PerynupoBaHMe 1mojauu Hacoca 3a CYET
W3MEHEHHS YaCTOTHI BPAIEHHS ABUTATEIS], aBTOMATH3ALMsI HACOCHBIX
YCTaHOBOK TOXKE a€T 3HAYUTENBHBIN 3P (EeKT Mo CHIKEHUIO pacxoaa
3NEKTPOIHEPTHH.

BeHTWIAIMOHHBIE YCTaHOBKH NPEIHA3HAYCHBI IS TI0/1aYH CBEXKET0
BO3/yXa B IIOMEIICHHS, O0CCIICICHNSI HOPMHUPYEMOIl KpaTHOCTH OOMEHa
BO3/lyXa U KOMIIEHCAIIMU TEIJIO — U BJIAroBblAeTeHUN. Takue CUCTEMBI
Ha3bIBAIOTCS IPUTOYHBIMH. 17 yaaneHus 3arps3HEHHOTO BO3AyXa U CO3aHMs
HEOOXOTUMOT0 BO3IYIIHOTO OajaHca CITyKaT BBITSXKHBIC CUCTEMBI

MOIITHOCTD MEKTPOBUraTEIIsl BEHTUIIATOPA ONPEACISIOT Mo (hopMmyIe

gH10 "¢
B nE no

rae Q — moava BEHTHIISTOPA, M/

H- manop, co3gaBaemblil BEHTHIIATOPOM, I1a;

Ne KIIJ Bertmiaropa (ocesoro ot 0,4 1o 0,7; eHTpoOEKHOTO 1O

0,8);

Nu — KIIJI nepenauu ot 31eKTpOABUTATENS K BEHTHIIATOPY.

Pacxox arekTposHEepriuy Ha B BEHTHIBIUOHHBIX YCTAHOBKAX MOXKET
OBITh TOCTUTHYT 3a CYET MIPUMEHEHHS 00JIee COBPEMEHHBIX BEHTIISITOPOB C
BbicokuM KII/I, ncronp30BaHMs 3KOHOMHUYHEIX CIIOCOOO0B PeTyIHpOBaHHS
BEHTHISITOPOB, a TAK)KE BHEAPCHUS PA3IMYHBIX BUIOB aBTOMATHYECKOTO
YIPaBJICHUS BEHTUIAIIUOHHBIMU YCTAHOBKAMH
W= hQeinz-nl) c10” %
ninz
rae W — pacxon 3nekTpo3Hepru, KBt 4.
h —nepenan nasnenwuii, I1a
Q - IPOU3BOAUTEILHOCTH BEHTUIIATOPA, M/ ¢

Nui, Nu2 - KIIJ] 3aMeHseMOro 1 HOBOTO BEHTHWIIATOPOB;
t — Bpemst pabOTHI yCTAaHOBKH. .

HOpﬂ)]OK BbITIOJTHCHUSA paﬁon,l.
Pemenne 3a4a4 110 MHANBUAYAJIbHBIM KapTOYKaM

(I)opMa NpeacTaBJCHUuA pe3yJjbTara:
CBOGBpeMeHHO 1 MPaBHUJIbHO BBITIOJTHCHHBIC paC‘IéTLI
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Tema 2.2.
DJIEKTPOHHBIE BHINPSIMUTEIH

IIpakTnueckas padora Ne 16
Bbi0op 1uonoB U1sl BBINPAMUTEIBHBIX cXeM .Pacyer mapamerpos
U COCTaBJIeHHe cXeM BbINpAMHUTe el

Ile.m, paﬁOTLl: BI:IGOp AUOJ0B IJid pa3JIMIHbIX BBIIPAMUTCIIBHBIX CXEM

Beinonnus padory, Bel Oynere:

YMETb:

- NOAOUpaTh AUOJBI JUIS PA3IMYHBIX BBITPSIMHUTEIBHBIX CXEM
- IOJIb30BATHCS CIIPABOYHOM JIUTEPATypOH

MartepuanbHoe obecmedeHHe:  METOAWYCCKHE  PEKOMEH/AIUH,
CIPaBOYHUKH., THIUBUAYAIbHBIC 3a/IaHUS. .

3aganue:

Mo00paTh TUOBI IJISl OAHOTIOTYIEPHOIHOM, MOCTOBOH,
JIBYXIIOJIyIIEPUOJHOM CXEM BBIIIPSIMIICHUS.

KpaTkue TeopeTHyeckune cBeeHH:

BeinmpsMurenu nepeMeHHOro Toka, coOpaHHbIe Ha
TMOJYTIPOBOAHUKOBBIX JUOJAAX IMHUPOKO MPUMEHAIOTCA B pa3JIMUYHbIX
AIEKTPOHHBIX yCTpoiicTBax. [Ipu pemennu 3a1aum HE0OX0JUMO TOMHHTD, YTO
OCHOBHBIMH I1apaMeTpaMH JJHOJOB SBIISIOTCS:
- JONYCTHUMBIN TOK, HA KOTOPBIA pacCYNTaH TaHHBIA JHOL;
- o0paTHOE HaNpsDKEHUE, BBIIEPKUBAEMOE THOOM Oe3 podos B
HENPOBOSIIMI IEPHO/L.
[pu perrennu 3a1a4 HEOOXOIUMO HCIIOJIB30BATh (GOPMYJIBI, IPHBEACHHBIC B
Tabmune 1

Tabmuna 1 YcnoBus BeiGopa THOA0B

HaumenoBanue cxemsr | U, B YcaoBust BeIOOpa
ITo Toky Ilo
HAIpPsHKEHUIO
OHOnOTyIIepHOHAS U,=314U4 | ;x> Id Uy =2 U,
JIByX1oJTyriepuoHas U, =3,14U4 lon = 05ld | Uy =20,
MocroBas U, =1,57U4 lon >05Id Uy = Us
Tpéxdaszuas U, =2,1U4 lon =21/31d | Uy, = U

Ykazanus 1o penieHuro 3a1auu
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BrmmcaTs u3 Tabnums! 2 «Texaudeckre JaHHbBIE TOTYTIPOBOTHUKOBBIX

JIMOOB MapaMeTpsl Anoaa: |, = ... A; Uy, =.....B
2. OnpenenuTs TOK MOTpeOIIeHNS 10 popmyIie
Id = Pd/Udy rae

Py - MomHOCTE TIOTpEOHTENS, BT

U, - HanpspkeHue notpedutens, B

3. OnpenenuTh HANPSHKCHUE, ACHCTBYIOIICE HA TUOJ B HEMIPOBOISIIINN
nepuoT (VI CBOCH CXEMBI BBITIPSIMIICHHUS )

4. Tlposeputh nmox mo mapamerpam I, U Ugg,. Auon nomxen
YIOBJICTBOPSATH YCIOBHSM, YKa3aHHBIMU B Tabmuie 1.

Ilopsinok BbINOJTHEHUs Pa0OThI:

Ji1 mUTaHUS MMOCTOSHHBIM TOKOM TOTpeOHTeNs MOUTHOCThIO 250 Bt
npu Hanpsokeann 200 B HeoOXommumo cobpath cxeMy IBYXIOIYIEPHOTHOTO
BEIIpAMHATEINA (puc. 1), UCTIONB30BaB CTaHAAPTHEIN auox Tuma J[ 243 b

)B.
B

~U

BB A ]3]

Pucynoxk 1. Cxema 1ByXIIOJIyTIEpHOIHOTO BBIIPSIMHTEIS

1. BrmumceiBaeM U3 Ta0II. 2 TapaMeTphl IMOJA:
| on =2A; U6, =200 B

2. Toxk nmotpebutens

|d= Pd/Ud =250/100 = 2,5 A

3. Hampspkenue, IeHCTBYIOIIEE HAa U0 B HEIPOBOISIIHIA TEPUOT;
Us =3,14- Uy=3,14-100 =314 B

4. TlpoepsieM IHOJ 1O YCIOBHIO:

lon = 0,5 1g, 2 > 1,25 - ycioBHe 0 TOKY BBITIOJIHSETCS
Uoep = U, 200 < 314 - ycnoBue He BBIIOIHAETCS
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5. BriOupaem u3 Tabnuib 2 U0, YIOBICTBOPSIOIIUI STHM
yemousam: J| 233 B (5A; 500 B) mmm coemmusem nBa muoma J{ 243 b
nocnenosarensHo, Toraa Uy, =200-2 =400 B, 400 B > 314 B

®opma npeacTaBIeHUs Pe3yJbTATOB:
CBOEBPEMEHHO U IIPABUIILHO BBITOJIHEHHBIE PACIETHI
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