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1 BBEAEHUE

BaxHyro dYacTh TeopeTHMUeCcKOM W  NpPO(ECCHOHANBHOM  MPaKTUYECKOH  MOATOTOBKU
00y4aroImuXxcs COCTABIAIOT MPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHUS.

CoctaB U cozpepkaHUE NPAKTUYECKUX U J1a00OpaTOPHBIX 3aHATUI HalpaBlIEHbl HAa peau3aluio
denepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTENbHOTO CTAaHAAPTa CPEeIHEro NpogecCHOHATHLHOTO
oOpa3oBaHus.

Benymieid qunakTU4ecKOdl  LENbI0  MPAKTHUECKUX 3aHATHH  sBisieTcs  (popMupoBaHue
npoEeCCHOHATBHBIX MPAKTUYECKUX YMEHMH (YMEHMH BBINNOJIHATH ONpEAEICHHbIE JeicTBu,
orepauuy, HeoOXOAMMbIE B TOCIEAYIOIIEM B NPO(PECCHOHATBHON NEATETBHOCTH) WM y4eOHBIX
IIPAKTUYECKUX YMEHUH (YMEHMH BBIOMpATh 3JIEKTPOM3MEPUTENIbHBIE TPUOOPHI, TYCKOPETYIUPYIOLLYIO
anmnapaTtypy, C€4eHHEe IPOBOJOB M Kabenel, pemars 3ajadyd 1o HoA00pYy 3allMTHOM amnmapaTypbl U
1p.), HEOOXOIUMBIX B ITOCIENYIONIEH yueOHOM 1eATelbHOCTH.

Benymeit aunakTMueckodl 1eNbl0 JTAOOPATOPHBIX 3aHATHH SIBISIETCA SKCIIEPUMEHTAIBHOE
MOJTBEPXKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B coorBerctBMM ¢ pabodueir mnporpammoit ydeObnod mucruiumHbl  OI1.04  «OcHOBBI
JIEKTPOTEXHUKN» MPEIYCMOTPEHO MPOBEJCHUE IPAKTUYECKUX U J1a00paTOPHBIX 3aHATUH.

B pe3ynbrare uX BBIIOJHEHMS], 00Y4arOIUNCs JOKEH:

ymemb:

Yn 1 mogbupark ycTpoHCTBa 3JMEKTpUUECKHE MPUOOPHI M 00OPYAOBAaHHE C ONpPENeICHHBIMU
napaMeTpamMy U XapaKTepUCTUKAMU;

Ya 2 OKCIlyaTHpOBAaTh 3JIEKTPOOOOPYAOBAaHME U MEXaHU3MBI TIepelayd  JIBIKCHHS
TEXHOJIOTUYECKHX MAIlIMH U allapaTos;

VY1 3 cHUMaTh MOKa3aHUsl AIEKTPOU3MEPUTENBHBIX IPUOOPOB U MPUCTIOCOOTIEHUM 1
I10JIB30BATHCS UMU;

Y1 4 cobupatrh NEKTPUUECKUE CXEMBI;

Y1 5 unTaTe NPUHLUIINAIBHBIE, dJIEKTPUUECKAE U MOHTAXHBIE CXEMBI;

VYo 01.01 pacrio3HaBaTh ¥ aHAIM3UPOBATH 3aj[auy W/UIK MpolsieMy B IpOopecCHOHATbHOM U/HIN
COITMAILHOM KOHTEKCTE; BBIICISTH €€ COCTaBHBIE YaCTH; OIPENENATh JTallbl pEIIeHUs 3a1adw,
COCTABIIATh IUIAH JEHCTBUH; ONpenensTb HEOOXOIMMBbIE PECypChl; PEaTu30BBIBATH COCTABIICHHBIN
TUTaH,

VYo 01.02 BnazeTs akTyaJlbHBIMH METO/IaMHU paboThI B MPO(eCcCHOHAIBHOM U CMEXHBIX cdepax;

Y0 07.01 cobmro1aTh HOPMBI SKOJOTUYECKON OE30MTaCHOCTH;

Y0 07.02 ocymiecTBiATh paboTy ¢ COOIIOACHUEM PUHIIUIIOB OEPEeKIUBOTO MTPOU3BO/ICTBA;

Yo 07.03 ouneHuBaTh YpE3BBIYAWHYIO CHUTYallMIO; COCTAaBJIATh aITOPUTM JCHCTBUU IIpU
Ype3BbIUAIHON CUTYallMU U ONPEAEISATh HEOOX0IMMBIE PECYPCHI JUIsl €€ YCTpaHEHHS,

ComepkaHWe TIPAaKTHYECKMX W J1aOOpPAaTOPHBIX 3aHATHHA OPHEHTHPOBAHO HAa TIOITOTOBKY
o0yJaromuxcss K OCBOCHHIO TPO(ECCHOHAIFHOTO MOAYJS IMpOrpaMMbl MOATOTOBKH — CIIELUATINCTOB
CpEIIHEro 3BeHa IO CIICATEHOCTH M OBJIAJICHUIO HPOeCCUOHAIbHBIMU KOMPEMEeHUUAMU:

1K 2.3 Opranu3oBbIBaTh CTPOUTEIbHBIE paOOTHI;

ITK 2.6 KonTponupoBath coOmroeHue TpeOOBaHMI OXpaHbI TpyAa, 0€30MacHOCTH

KHU3HEEATSIFHOCTH U 3aIIUTY OKPY>KaIOIIeH Cpe/ibl MPU BHIMOJIHEHUH CTPOUTEIBHBIX PadOT Ha

00BEKTaxX KAIMMTAITBHOTO CTPOUTEIHCTBA, PEMOHTA M PEKOHCTPYKIIMH 3[IaHHI;

I1K 4.1 OcymecTBAATh BHIIOIHEHNE MEPOIIPUATUH 110 TEXHUYECKON SKCIUTyaTalluy 3JaHUN U

COOPYKECHHM, B TOM YHUCJIE 110 00ECIIEUEeHUIO NX 0€30MMacHOCTH.

A Tak:ke GOPMHPOBAHMIO 0OU{UX KOMNEMEH UL’

OK 01- Beibupatp crmoco0sI pereHus 3a1a4d npo(ecCHoHaTbHON AeATEIbHOCTH MPUMEHUTEIIBHO

K Pa3JINYHBIM KOHTEKCTaM;



OK 07-ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOMIEH Cpebl, PECypCcoOCOEPEKeHHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KJIMMAaTa, IPUHIUIIEI OEpEeKITUBOTO MTPOU3BOACTBA, 3(h(PEeKTUBHO 1eHCTBOBATH B
Ype3BBIYANHBIX CHTYAIHSIX;

[pakTiueckne u 1a0OpaTOpHBIE 3aHATHS MPOBOJTCS B paMKax COOTBETCTBYIOLICH TEMBI, MOCIe
OCBOCHHUSI JTMJAKTUYECKHX EIMHUI, KOTOphIe OOECHEUMBAIOT HAJIWYME 3HAHWH, HEOOXOIMMBIX Il ee
BBITIOJTHEHHSI.



2METOJAUYECKUE YKA3AHUSA

Tema 2 JjieKTpUYecKHe LeNnu MOCTOSTHHOT0 TOKA
IpakTnyeckoe 3ansitue Nel
Pacuér 3siekTpryeckux Lemnei moCTOSHHOI0 TOKA

Iean: HaydnTbest NpOU3BOANUTE pacyeT dJIEKTPUYECKUX LEIEH.
BoinosinuB padory, Bbl Oyiere yMeTh:
VY1 4 cobupars 3MEKTPUIECKHE CXEMBL;

yI[ 5 ynTaTh MPUHIUITAAIIBHBIC, JICKTPUICCKUC U MOHTAXKHBIC CXCMBbI;

Yo 01.02 BnazeTs akTyalbHBIMUA METO/IaMHU paboTHI B MPO(eCCHOHAIBHOM U CMEXHBIX cepax;

MarepuanbHoe obecniedenune: KapTouku HHIUBUAYaIbHOIO 3a/IaHUS, METOAMYECKUE YKA3aHUs

3aganme:

1. llenb NOCTOSIHHOTO TOKa CO CMEILIAHHBIM COEIMHEHHEM COCTOMT M3 YETBhIPEX pPEe3UCTOpoB. B
3aBUCHMOCTH OT BapHaHTa 33/1aHbl: CXeMa LeNnH (110 HOMepy pUCYHKa, IPUIIOKEHUE 1), COPOTUBIEHUS
pesuctopoB Ri1, R2,R3 ,R4, nanpsokenue U, Tok | wnm momHocTs P Beeit nenu.

Onpenenutsb: 1) SKBUBAIEHTHOE CONPOTHUBICHHUE LENU Ri; 2) TOKHM, MPOXOASIINE Yepe3
Kaxaplii pesuctop li, Iz, I3, ls. Pemenune 3amaum mpoBepuTh, MpUMEHHMB TEpBbIA 3akoH Kupxroda.
JlaHHbI€ JUI CBOETO BapuaHTa B3sTh U3 TaOauLbl 1.1.

Ta6ymmma 1.1 BapuanTtsl 3a1anuii

Howmep Homep Ri1, Om R2 ,Om R3, Om R4, Om u, I, P,
BapHAaHTAa pHCYHKA

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 48BT
07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120BTt
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

IHopsinok BbINOJHEHHUS PAdOThI:
Kparkune Teoperuveckmue cBeaenmsi: PemieHue gaHHOM 3amaun TpeOyeT 3HAHUS OCHOBHBIX
3aKOHOB TIOCTOSIHHOTO TOKa, MPOM3BOJAHBIX (OPMYINl ATHX 3aKOHOB M YMEHHS HX HPUMEHATH IS
pacuera 3JIeKTPUYECKUX 1IeNel cO CMELUIaHHBbIM COEIUHEHUEM PE3UCTOPOB.

Xona padorsl: Ilepen pemennem 3a1aum CBOETO BapuaHTa PEKOMEHTYETCsI €IIe pa3 03HAKOMHUTHCS
C peleHHeM IIpUMepa
MeronquKy M IOCIENOBATENbHOCTh JEHCTBUH  IIpU
peLIeHnu 3a7ay CO CMEIIAHHBIM COEIMHEHUEM pPE3UCTOPOB
paccMOTpUM B 00IIIEM BHJIE HA KOHKPETHOM IIpUMeEpe.
1. BomuceiBaeM yciaoBue 3afaun (ColepikKaHue yCIOBUil
3aj1a4 BBINKCHIBATh NPUMEHUTEIFHO K CBOEMY BapUAHTY).
VYcnoBue 3amaun. llemb MOCTOSIHHOrO  TOKa  CO
CMEIaHHBIM COETMHEHUEM COCTOUT M3 YETHIPEX PE3HCTOPOM.
3amanbl cxema uenu (puc. 1), 3HAYEHUS CONPOTUBIICHHUN
PE3UCTOPOB:
R1 = 30 Om, R2 = 20 Om, R3 =3 Owm, R4= 5 Om,
MotHocTh nenu P =320 Br.
Ornpenenursb:
SKBUBAJICHTHOE COIPOTHUBIICHUE LenMu ROK, 2) TOKM, MPOXOMSAIINE 4Yepe3 KaxIbIi pPe3nucTop.
Pemienue 3a1aun npoBepuTh, IPUMEHUB MepBbIi 3ak0H Kupxroda.
BrimuceiBaeM U3 yCIOBHH TO, YTO JaHO M HY)KHO OIPEIEIUTh B BUIE OYKBEHHBIX 0003HAYECHUI
Y YUCJIOBBIX 3HAYCHUH.
[IpoaymaeMm muian (MOPSIIOK) pelIeHus, MoA0Upasi Ipu HEOOXOAUMOCTH CIIPABOYHBINA MaTepHall.
B namem cinyyae mpyHUMaeM Tako# MOPSAIOK PELICHUS:
1) HAXOJIMM SKBHUBAJICHTHOE COTIPOTUBJICHUE TIETIN
Roc = R12 + R34, 20e R12 = R1* R2/(R1 + R2) — napannenvnoe coeounenue,
R34= R3 + R4 — nocnedosamenvroe coeounenue;
2) o6o3naunM TokH l1,l2,13,14 Ha (puc. 1) cTpenkamu U onpenenuM UX 3HAYEHUS U3 POPMYIIBI
MOIITHOCTH:

P=1*Ry— 1= /P/R ;2= 14= | ,TaK Kak OpH MOCIE0BATEIHLHOM COETMHEHNUN OHU OJTHU 1

o
te ke, a l1=U12/R1; l2=U12/R2 20e U12 = I'R12

4, Brmmonasiem pemenue, He 3a0bIBas HyMEpOBaTh M KPATKO OIKCHIBATH JEHCTBUS.
VIMeHHO Tak pelieHbl BCe TUIIOBBIC TPUMEPHI TOCOOUSI.

OTcyTCcTBME MUCHMEHHBIX MOSICHEHUN JEWCTBUN MPUBOJIUT K HEMOJHOMY MOHUMAHHIO PEIICHUS
3as1a4, OBICTPO 3a0BIBAETCHS.

5. Brimonasiem poBepKy pelieHus CICAYIOIIMME CII0OCO0aMH: a) JIOTUYHOCTD TOTyYeHUS
TaKoro pe3yabpTaTa; 0) mMpoBepKa pe3ybTaTOB C MPUMEHEHUEM MIEPBOTO M BTOPOro 3akoHa Kupxroda.

OOBSICHUM HEKOTOPBIE CITOCOOBI TPOBEPKU PE3YIBTATOB PEIICHUS.

[Tpumenenue nepBoro 3akona Kupxroda.

dopmynupoBKa 3aKoHA: anreOpandeckas CymMMa TOKOB B Y3JIOBOM TOUYKE paBHA HYIIIO.
Matematuueckas 3amuch i y3i1a 0 CXeMbI e PUCYHOK 1:

h+b=lwwuli+1,-1=0

[Tpumenenue BToporo 3akona Kupxroda.

dopMynHpoOBKa 3aKOHA: BO BCIKOM 3aMKHYTOM KOHTYpE AJICKTPHUYECKOW IenH airedpandeckas
cymma DJIC YE paBHa anreOpamueckoil cymme mageHuid HampsbkeHui ) I'R Ha oTmenbHBIX
COMPOTHUBIICHUSX ATOTO KOHTYpa.




B 3amknyroM kontype (puc. 1) mpunmoxkenHoe Hampspkenue U (anamormuno JOJIC mpwm
BHYTPEHHEM COIMPOTUBIICHUN UCTOYHHUKA TOKA, PABHOM HYIIIO) U NAJCHUS HAMIPSHKCHUS

Ui2=1"R1; Us=1'Rz3u Us= 1Ry

OOxoas KOHTYp IO HANpaBICHUIO TOKA (B JAHHOM Cllyyae IO YacOBOHM CTpEINIKE), COCTaBHM
ypaBHEHHE 110 BTOpOMY 3akoHy Kupxroda:

U=Ui2+Us+ Us

[Toncuer G6ananca momrHOCTH. OO0IIas MOITHOCTH 1SN paBHA CYMME MOITHOCTEH Ha OTACIBHBIX
pe3UCTopax.

st cxemsbl nienu (puc. 1) P = P+ P, + P3 + P4 Tak Kak P

P =U?R, mo P=1%R1+ IR+ %3R3+ 1°%4Rs wnu

P = U%12/R1 + U?%1 2/R2 + U%/R3 + U%/Ry.
Eciu mpoBepky perieHus MPOBOIUTH ITyTEM CPAaBHEHHUS PE3yJIbTATOB PEIICHUS APYTUMHU CIIOCOOaMU,
TO B JAHHOM CIIydyae BMECTO ONpejeieHHs Toka u3 dopMynsl P = 1>R3k MoXHO ObUIO HaiiTH
HaNpPsOKEHHE

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

a 3areM | = U/R,, o popmyie 3akona Oma.

IIpumep 1. Ha pucynke 2 uzoOpakeHa >JEKTpUYECKas LEMb CO CMEIIaHHBIM COEIWHEHUEM
pe3ucTtopoB. M3BecTHBI 3HAUCHUSI CONTPOTUBICHUI pe3ucTopoB R1 = 3 Om, Ro= 10 Om, R3 = 15 Om, Ra
= | Owm, nanpspkenue U = 110 B u Bpemsa pabotsl nenu t= /0 u. Onpenenuts TOKU, MPOXOISAIIHNE
yepe3 Kaxapiid pe3uctop li,lz, 13,14,

= IR win

. o0lIyl0 MOMHIHOCTh Ienu P wu
i

——3 R Ron pacxox sueprun W.
I-I ' —_— d
+ ' @ =1 1=714
Ry +
Ly R2sl) 11A=114;
—— U
- ﬁ A B) COCTaBUM
u + - YpaBHEHHE IO BTOPOMY 3aKOHY
Pxc. 2 Pue.”3 Puc. a Kupxroga, 06xoast KOHTyp uenu

10 YaCOBOM CTpEIJIKE,
U=Ui1+ U2z +Us=IR1+IR23 +1R4 110=/7- 3+ [1-6+11-1110B=110B.

Bce criocoOb1 mpoBepKky MOATBEPKAAOT MPABHWILHOCTh PEIICHUS 3aa4Un

Pemenne 3anaun nmo mHAMBHAYaJbHOMY 3agaHuio. [Ipumep 1. Ha pucynke 2 uzoOpaxkeHa
JJIEKTpPUYECKass LENb CO CMEIIAaHHBIM COEIMHEHUEM pPE3UCTOPOB. [3BeCTHBI 3HaueHUs
cornpotuieHuil pe3suctopoB R1 = 3 Om, R2= 10 Om, Rz = 15 Om, R4 = 1 Om, nanpsikenne U =
110 B n Bpems paboTsl nenu t= /0 y. Onpenenutb TOKU, IPOXOJAIINE Yepe3 KaKAbII pe3ucTop

. I1,12,13,14,
f
——3% Ul Ran O0Iy0 MOIIHOCTh Uenmu P u
e — acxox sHeprun W.
+ =1 1=11A p A p
Ry +

- v R[]

—-—— — .

R ﬁ pe v 114=114,

s + - B) COCTaBUM

Pue. 2 Prc. 3 Puc. 4 yYpaBHEHHE II0 BTOPOMY 3aKOHY

Kupxrocga, 06xons KOHTYp Lenu

110 YaCOBOM CTpEJIKE,
U=U1+Uz23z +Us=IR1+IR23 +1R4110=//- 3+ 11- 6+ 11-1110B=110B.
Bce cniocoObl mpoBepky MOATBEPKAAIOT MPABUIIBHOCTD PELLICHHS 3a/1a4H

®opma npeacTaBiaeHus pe3yJibTaTa:



CBOCBpEeMEHHO W TPAaBWIBHO BBINIOJHEHHBIC pacu€Thl, CXeMbl B pabodued TeTpamu s
1ab0pPaTOPHO-TIPAKTHUECKUX PadOT
Kpurepun oneHku:

- «OTIMYHOY» - TEOPETUYECCKOE M MPAKTHUECKOE COJIEPIKAHUE TEMbI
OCBOCHO TIOJHOCTBIO, 0e3 mpoOenoB, yMeHUs C(HOPMHUPOBAHBI, BCE
NPEeJyCMOTPEHHBIE  TEMOW YydeOHble 3aJaHUsl BBIINOJIHEHBI, KAa4eCTBO HX
BBITIOJIHEHUS OI[CHEHO BBICOKO.

- «XO0poII0» - TEOPETHYECKOE U MPAKTUIECKOE COJIEPIKAHHE TEMBbI
OCBOCHO TOJHOCTBIO, 0€3 MpoOesoB, HEKOTOpble YMEHHUS C(HOPMHPOBAHBI
HEJJIOCTaTOYHO, BCE MPEAYCMOTPECHHBIC TEMOW y4eOHbIC 3aJaHUs BBIOJIHEHBI,
HEKOTOpbIE BUJIbI 331aHUH BBITIOJIHEHBI C OLTMOKAMHU.

- «YIOBJICTBOPUTEIIBHO» - TEOPETUYECKOe M MPAKTHYECKOE
COJICp)KaHUE TEMbl OCBOCHO YAaCTHYHO, HO MPOOEIBbl HE HOCST CYIIECTBEHHOTO
XapakTepa, HEOOXOIMMbIE YMEHHs pPa0OTBI C OCBOCHHBIM MaTepHAIOM B
OCHOBHOM C()OPMHPOBAHBI, OOJIBIIUHCTBO MPEAYCMOTPEHHBIX TEMOH Y4eOHBIX
3aJJaHUi BBINIOJTHEHO, HEKOTOPBIE W3 BBINOJHEHHBIX 3aJaHUN  COAEpIKaT
OILIUOKHU.

- «HeynoBIIeTBOPUTEIBHO» - TEOPETHYECKOE U IPAKTHUECKOE
COZiep)KaHHWEe TEeMBl HE OCBOEHO, HEOOXOAWMBIE YMEHHUS HE C(HOPMHUPOBAHEI,
BBINOJIHEHHBIC YYeOHbBIE 3a/IaHUs COICPIKAT IPyObIe OMINOKU

JlaGoparopHoe 3ansiTue Nel
CoOopka cxeM coeJMHEHUIT pe3UCTOPOB U NpoBepkKa 3akoHoB Oma u Kupxroga

Heab: onbiTHas IpOBEpKa COOTHOUIEHWH AJIEKTPUYECKUX BEIUMYMH MPU IMOCIEAOBATEILHOM U
NapajuIeIbHOM COEIMHEHNN IPUEMHUKOB MIEKTPUYECKON YHEPTUU
BoinosiHuB padory, Bbl OyieTe yMeThb:

VY14 cobuparh dMEKTPUIECKUAE CXEMBI,

YI[ 5 ynTaTh MPUHIUITAAIIBHBIC, JICKTPUICCKUC 1 MOHTAXKHBIC CXCMBI,

VYo 01.02 BnaseTh akTyaJIbHBIMU METOAaMH paboThl B MPO(ecCHOHABHOM U CMEXHBIX cepax;

MarepuanbHoe obecniedenue: VcTounuk noctossHHOro Toka Ha 250 B;
ANEKTPOU3MEPHUTETbHBIE TPUOOPHI; IAMITOBBIA PEOCTAT; COEAMHUTEIbHBIC TIPOBO/IA.

3ananue:

1 mpoBepka OCHOBHBIX COOTHOIICHHH MEXIy TOKOM, HAmpsDKEHHUEM U CONPOTHBJICHUEM IpHU
MOCJIEIOBATEILHOM U TApAJIJICIIBHOM COEAMHEHUH AJIEKTPOIIPUEMHUKOB.

IMopsinok BbImosHeHusi padorbi: 1. Jlomyck K paboTe: BXOAHOW KOHTPOJIL B BHJIE
(pOHTATBHOTO OIpoca:

- KaKoe COeqUHEHNE Ha3hIBAIOT MOCIIE0BATEIILHEIM?

- 3akoH OMa 151 yyacTKa Lenu

- Kak ompenensieTcss o0IIee CONMPOTHBICHUE IIEMU C IOCJIEeN0BATeIbHBIM COCIMHEHUEM
3JICMCHTOB?

- KaKoe COeTMHEHUE HA3bIBACTCS MapajIeTbHBIM?

- opmynupoBka nepsoro 3akoH Kupxroda ans ys3na

- 4TO HA3bIBAETCS y3JI0M, BETBBIO, KOHTYpPOM?

- OCHOBHBIE€ COOTHOLIEHUSI MEK/ly TOKOM, HAIIPSDKEHUEM U COMPOTUBIIEHUEM TPU MapaLIeTbHOM
H TI0CJIEJOBATEIIFHOM COCTMHEHNH.

2. COopKa IEKTPUUIECKUX CXEM.



Xoa padorbl: O3HAKOMUTKCS CO cXeMoH (puc.l) mocnea0BaTeIbHOTO COSTMHEHHS U TIPOBEPUTH
MPaBUILHOCTh COCIMHEHUS.
1. C paspemenusi mnpernojaBaTesisi BKJIIOYHUTH B CETb, U YCTAHOBHUTH 3a/laHHOE
HaIpsKEHUE, KOTOPOE€ BO BpEeMs OIbITA MOJJAEPKUBACTCS MOCTOSHHBIM. [loakmmtouas
BOJIbTMETP (IIOOYEpPEHO) TMapalie]bHO KaXKIOMY IPUEMHUKY, HW3MEpUTh NaJeHUe
Hanpspkenuit Ui, Uz, Us. Tlokazanus ammnepmeTpa U BOJILTMETPA 3aHECTH B Ta0HIy |

/A\ HA1 . . -

ok ® ¥ &

H2] éé@
K2]

g e
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Pucynok 1. Cxema nocneioBaTeabHOro COEIMHEHUS TPUEMHUKOB

Tabnuna 1. [locnenoBaTesibHOE COEAMHEHUE ANEKTPOIPUEMHUKOB

N3zmepeno Brruncneno
los |U|U|U|Usx|Ri [R2 [Rs [Res [P [P |P |Pos
11 1 2 3 Jiig ity 1 2 3 ity
A |B|B|B|B OmMm [OM [OMm |OM |B |B | B | Bt
T |T |T

3. IlpousBectu BeruuciaeHus. CpaBHUTH PE3YNIbTATHI MOTYYEHHBIX TaHHBIX.
4. Cnenatb BbIBOJ. O3HAaKOMHUTBCA CO CXEMOW MapayljIebHOIO COEAMHEHUS NPHEMHUKOB (puc.2).
CobpaTh cxeMy, POBEPUTH MPABUIBHOCTb BKJIIOUEHHUSI.

5.C paspemieHust pyKOBOJUTENS BKIIOYUTH CXEMY, YCTaHOBHUTH HampspkeHue. IloouepenHo Bkimrouas
Ka)X/I0€ U3 COTMPOTUBIICHUN U3MEPUTH TOK BeTBel. [lokazaHus ammepMeTpa ¥ BOJIBTMETpA 3aHECTH B

Tabnuiy.2.
/A\ H1 . . -
ko X K &K
H2 & &
5 ® & &
H3 & & &
K3
Pucynok 2.CxemMa napaJieIbHOTO COEIUHEHUS MPUEMHUKOB
Tabnuia 2.Cxema napajienbHOro COeIMHEHUS TPUEMHUKOB
N3mepeno Brruncieno
U |11 |12 |13 |les |Rt |R2 |Rs |Ros |P | P | P | Pos
1 il . 1 2 3 il
B [AJA|JA|A |[OMm|OMm |OM |OMm |B |B |B | Bt




6.I1IpousBectr BeruKcieHuss. CpaBHUTH PE3yJIbTAThI TOJYUCHHBIX JAHHBIX.
7.CrenaTh BBIBO

@®opma mnpeacTaBieHUus] Ppe3yJabTaTa: COCTABICHHWE OTYETa M OTBETHl HAa KOHTPOJIbHBIC
BOIIPOCHI MIPH 3alLUTE:
B uyem cxoncTBo U paznuure 3akoHa OMa /715 yyacTKa ey U Beel 1enu?
[Touemy mnsa ompenenenuss DJIC HCTOYHHMKA TOKa C IOMOIIBIO BOJBTMETpa HEOOXOAUMO
Pa30MKHYTb LiEIb?
Urto ¢usnuecku BoIpakaeT nepBbiid 3aKkoH Kupxroda?
CdhopmynuposaTs BTOpoii 3akoH Kupxroda, 3anucars ero B MaTeMaTHuecKoi popme.
MoseT 11 CONPOTUBICHHE Y4YacTKa JABYX MapajljieIbHO COEAMHEHHBIX IPOBOJHUKOB OBITH
Ooubiie (MeHble) JTF000T0 U3 HUX?
Kpurepun oneHku:
- «OTIUYHO» - TEOPETUUECKOE U MPAKTUUECKOE CO/AEPKAHUE TEMBI
OCBOCHO TIOJHOCTBIO, 0e3 mpoOenoB, yMeHHs C(HOPMHUPOBAHBI, BCE
MPEeIyCMOTPEHHbIE  TEeMOW Yy4eOHble 3aJjaHusl BBIMOJIHEHBI, KAayeCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.
— «XO0poLIO» - TEOPETUUYECKOE U MPAKTUUECKOE COJIEPKaHUE TEMBbI
OCBOGHO TMOJHOCTBIO, 0€3 MpPOoOenoB, HEKOTOpbIE YMEHHUs C(HOPMHUPOBAHBI
HEJ0CTaTOYHO, BCE MPEAYCMOTPEHHBbIE TEMOW yueOHbIE 3aJjaHHs BBIIIOJIHEHBI,
HEKOTOpPBIEC BUJIBI 3a/IaHUH BBIMOJTHEHBI C OIIMOKAMHU.
- «Y IOBJIETBOPUTENIBHO» - TEOPETHYECKOe U IPaKTHYECKOoe
CoJiep’KaHue TEMbl OCBOCHO YaCTUYHO, HO MPOOEsbl HE HOCAT CYIIECTBEHHOIO
XapakTepa, HEOOXOJMMble YMEHHs pPa0OThl C OCBOCHHBIM MAaTepUaOM B
OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINHCTBO MPEAYCMOTPEHHBIX TEMOM Y4eOHBIX
3aJJaHUi BBIIIOJHEHO, HEKOTOpbIE W3 BBINOJHEHHBIX 3aJaHUN  COAepKaT
OIIHUOKH.
— «HeynoBneTBOpUTENbHO» - TEOPETUYECKOE UM IMPAKTUUYECKOE
COJIepKaHUEe TeMbl HE OCBOEHO, HEOOXOAWMBbIE YMEHHUs HE C(HOPMHUPOBAHBI,
BBITIOJTHEHHBIE YYEOHBIE 3aJaHUsI CO/iepKaT rpyOble OLIMOKH.

Tema 4 DiiekTpHYecKHe LeNH MePeMEHHOI0 TOKA
IIpakTuyeckoe 3anaTHEe Ne2
Pacuér Hepa3BeTBJICHHOH LeNH IEPEMEHHOI0 TOKA

Ieb: Hay4dUTHCA POU3BOIUTE PACYET HEPA3BETBICHHBIX LIENIEH IEPEMEHHOIO TOKA
BoinosiHuB padoty, Bbl Oy/ieTe yMeThb:

VY1 4 cobupath dIEKTPUIECKUAE CXEMBI,
VY71 5 untaTh NpUHLIUIUAIBHBIE, JIEKTPUUECKUE U MOHTa)KHBIE CXEMBI;
VYo 01.02 BnaseTh akTyaJlbHBIMU METOAaMH paboThl B podeccCHoHabHOM U CMEXHBIX cepax;

MarepuanbHoe odecnedyeHne: METOIMUECKUE YKA3aHNsl, HHIUBUAYalIbHbIE KAPTOUKH 3aJaHUI

3apanme: J[ns menu mepeMEHHOTO TOKa, COAEpKAllleld pa3judHble AJIEMEHTHI (PE3UCTOpHI,
WHIYKTUBHOCTH, EMKOCTH), BKJIIOUEHHBIE IOCIIEJOBATEIbHO, ONPEACIUTh IOJHOE COMPOTHUBIIEHHE,
MOIIHOCTH (aKTUBHYIO, PEAKTUBHYIO, [I0OJIHYI0) U IIOCTPOUTH BEKTOPHYIO AUArPAMMY.

Iopsinok BbINMOJIHEHHSI PadOThI:
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Xona pab6orsl: Ilepen pemeHreM 3aauu CBOEro BapuaHTa peKOMEHAYeTCs ellle pa3 03HaKOMUTHCS
C peleHreM npumMepa

MeTtoauky U MOCIeI0BaTEIbHOCTh JCMCTBUN MO PEIIEHUI0 TaKOro TUIA 33a]ad PacCMOTPUM Ha
KOHKPETHOM TpuMepe.

AKTHUBHOE CONPOTHBJICHHE KaTylmku Ry = 6 Om, nunnyktuBHOe XL = 10 Om. IlocnenoBaTensHO C
KaTyLIKOW BKIIIOYEHO aKTUBHOE compotuBieHue R = 2 Om u konaeHcarop conpotuieHueM Xc = 4 Om
(puc.1 a). K nenu npunoxxkeno Hanpsbkenue U = 50B (neficTByroliee 3Ha4CHUE).

Omnpenenutsb: |) momHoe compoTHBIEHHE Ienu; 2) TOK; 3) KO3(h(HUIMEHT MOUIHOCTH; 4)
aKTHBHYIO, PEAKTUBHYIO U MOJIHYIO MOIITHOCTH; 5) HaNpsHKEHUS Ha KaXI0M colpoTuBieHud. Hauepturhb
B MacmTade, BEKTOPHYIO TUarpaMMy LIEIH.

1. OnpenensieM MOJHOE CONMPOTUBIICHHUE LIETIH:

Z = J(Ry +R)? +(X_ —X)? =+/(6+2)% +(10—4)? =100

2. OmipenensieM TOK:
U 100

== =""=10A
Z 10
3. Onpenensiem KO3 PHUIMESHT MOIITHOCTH IICTTH:
. X, —X. 10-4
sinp=-"1—X = =0,6
Z 10

no Ttabmuuam bpamuca Haxomum ¢ =36°50". Yrom casura a3 ¢ HaXomuM MO CHUHYCY BO

n30eKaHue MOTePH 3HAKA yriia (KOCHHYC SBJISICTCS YeTHON (PyHKIIHEH ).
4. OnpenensieM aKTUBHYIO MOLTHOCTD IETH:

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

5. Onpenensem PEaKTUBHYIO MOILHOCTb LENu:
Q=1%-(X,_+X.)=5%-(10-4)=150aa0

6. OnpenensieM MOJHYI0 MOIIHOCTb LIETN

S=./P? +Q? =~/200% +150% =250A- A

a)
0 20 20 40 50 s08
| —1 A 1 1 2 M
! 2 JFJ & 3A

Pee. 3

Pucynok 1.Cxema 1ienu u BEKTOpHas quarpaMmma

7. OnpenensiemM naJeHUs HAIPSKEHUST HA CONPOTUBIICHUSAX LENU:

Ug =1-R: =5-6=30A U, =1-R=5-2=10A

U =1-X,=510=50A U,=1-X,=5-4=20A

[TocTpoenre BeKTOpHOW auarpaMmbl HAaYMHAEM C BbIOOpa MaciiTaba Jajisi TOKa W HalpsDKCHHS.
3amaemcs MacmraboMm mo Toky: B leM — 1A um macmraboM mo HampsbkeHuio: B lem — 10 B.
[TocTpoeHne BekTOpHOW nuarpaMMel (prc.50) HaUMHAEM C BEKTOpA TOKA, KOTOPBIM OTKJIAJIbIBAEM 10

TOPU30HTAJIM B MacITade
54

1A4/cm
conpotuieHusix Urc u Ur.
N3 xonma Bektopa Ur OTKIagpiBacM B CTOPOHY ONEPEKEHUsSI BEKTOpa Toka Ha 90° BekTOp

nagenus Hanpsokeus UL Ha MHIYKTUBHOM CONMPOTHBIEHUU MuHoN _ 908 = 5 cu. U3 xoHIa BekTopa
10B/cu

UL oTkiaapIBaeM B CTOPOHY OTCTaBaHMsI OT BEKTOpa Toka Ha 90° BEKTOp MaJeHUs HaIMpsDKEHUS Ha

=5cm - Baonp BCKTOpA TOKa OTKJIaAbIBACM BCKTOPbI majicHui HaIps’KCHUA Ha aKTUBHBIX
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kongencarope Uc ammuon 208 _, . I'eomerpuueckas cymma BeKTopoB Urk ,Ur,UL m Uc pasna
10B/cm
IMOJIHOMY HAIIPSAKCHUTIO U, IMMPUIIOKCHHOMY K L CIIH.
®opma mpeacTaBIeHHs] Pe3yJbTaTa: CBOCBPEMEHHO M MPABWIBHO BBHIOJHEHHBIC PACUEThI,
oopmMieHHBIE B TETpaau 11l 1a00paTOPHO- MPAKTHYECKUX PadOT.
Kpurepun oneHku:
- «OTINYHOY» - TEOPETHYECKOE U MIPAKTUUECKOE COJIEPIKAHUE TEMBI
OCBOCHO TIOJHOCTBbIO, 0e3 mpoOenoB, yMeHUs C(HOPMHUPOBAHBI, BCE
IPEAyCMOTPEHHBIE  TEMOW Yy4eOHbIE 3aJaHusl BBIIOJIHEHBI, KadecTBO HX
BBIITOJIHEHHU S OLICHCHO BBICOKO.
- «XO0poIIo» - TEOPETHUECKOE M MPAKTHYECKOE COJIEPKAHUE TEMbI
OCBOGHO TIOJIHOCTBIO, 0€3 MpoOesoB, HEKOTOpble YMEHHS C(HOPMHUPOBAHBI
HEJ0CTATOYHO, BCE MPEAYCMOTPEHHBIC TEMOW ydeOHBbIC 3aJaHHs BBITOJHEHBI,
HEKOTOPbIE BUIbI 3aJaHUI1 BBITIOJIHEHBI C OIINOKAMHU.
— «YIOBIICTBOPUTENLHO» - TEOPETUYECKOE W MPAKTHYECKOE
COZICp)KaHHUEe TeMbl OCBOCHO YAaCTHYHO, HO MPOOEJBI HE HOCAT CYLICCTBEHHOTO
XapakTepa, HEOOXOIUMbIE yMEHHsS pPabOTBHl C OCBOCHHBIM MaTe€pHaloM B
OCHOBHOM C()OPMHPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TEMOH Y4eOHBIX
3aaHUil BBIIIOJIHEHO, HEKOTOpPhIE W3 BBHINOJHEHHBIX 3aJaHUN COAEpIKar
OIIHUOKHU.
- «Hey/noBIETBOPUTEIIBHOY» - TEOPETUYECKOE U IMPAKTUYECKOE
COZIep’)KaHWE TEMbl HE OCBOCHO, HEOOXOJMMBIE YMEHHs HE C(HOPMUPOBAHBI,
BEITIOJTHEHHBIC YUeOHBIC 3aJaHMsI COIePKAT IPyObIe OITHOKH.

IIpakTuyeckoe 3ansaTue Ne3
Pacuér 3s1ekTpHYecKUX Henei NP COeAUHEHUH 00MOTOK «3Be310i»

HeJ'IBZ ONpCACIICHUEC TOKOB U MOIITHOCTEM MJIS ILemHu TpeX(I)aBHOFO NEpEMCHHOTO TOKa IIpU
COCIMHCHNH ITPUEMHHUKOB «3BE3IOMN.

BoinosiHuB padory, Bbl Oy/ieTe yMeTh:
VY14 coOupars MEKTPUIECKHE CXEMBI;
VY1 5 unTaTe NpUHLIUINAIBHBIE, JIEKTPUUECKUE U MOHTa)KHBIE CXEMBI;

VYo 01.02 BnaseTh akTyaJIbHBIMH METOAAMU pabOThl B TPO(HECCUOHATILHOM U CMEXHBIX chepax
MaTtepuajbHoe o0ecnieyenue: VHIMBUIyaTbHBIE 3a1aHUS, METOIMUECKUE YKA3aHUS

3apnanue: B Tp€xdaszHyro UYETHIPEXIIPOBOMHYIO CETh C JUHEHHBIM HANPsDKCHHUEM BKIIIOUCHBI
3BE37I01 pa3HbIe M0 XapaKTepy COMpoTUBIEeHUA. OTpeeTUTh TOKH U MOIITHOCTH B (ha3ax.

Ilopsinok BbINOJHEHHS PadOThI:

Jisg  pemieHus 3ajaud  HY)KHO 3HaThb HporpamMmHblii  marepuan TeMbl «Tpexda3zHbie
AJIEKTPUUYECKUE IETHN», OTYETIMBO MPEACTABIATH COOTHOIIEHUS MEXIy (a3HbIMH U JHMHEHHBIMHU
3HAYEHUSIMU TOKOB U HaNPsKEHUH MPU COETUHEHUH TOTPEOUTENeH 3IIEeKTPUUYECKON SHEPrHH 3BE3/I0M
U TPEYTOJIbHUKOM.

Jlnst o3HaKOMJIEHHUsI ¢ OOIIel METOAMKON pelIeHUs 3a/ad JaHHON TeMbl NPHUBEACHBI (hOPMYIIbI,
MOKa3aHO UX MPAaKTUYECKOE TPUMEHEHHE.

Il R@I
Ao——
Iy Y Roz

1Z



Pucynok 1 Coenunenue norpeOuTenen «3Be310i»

[TpunsTEIe 0003HaUeHUs HA cxeMe (puc.l):

JTUHEIHOe HalpsKEeHUe

daznbie Hanpsikerwst Ug, Uy, Ug, Uc

TUHEHHBIE TOKU (OHU e (da3Hbie TOKH) I}, I, I, I, I¢

TOK B HEMTpaJIbHOM IIPOBO/IE, PABHBIIM F€OMETPUUECKON cyMMe (a3HbIX TOKOB

IO = IA + IB + IC

[Ipy HamMuuu HEUTPATBLHOTO TMpPOBOAA TMpH JOOOH Harpy3ke (paBHOMEpPHOW  WIH

HEPaBHOMEPHOM) CIIpaBeIIMBO COOTHOUIeHHE Mexay (asueiM Uy u nuHelinbiM Uy HampspkeHHeM

Un
Uq; = ﬁ
[TomHs1, 4TO HEUTpaNbHBIA MPOBOA MPHU JIOOBIX HArpy3Kax oOecredrBaeT PaBEHCTBO (Pa3HBIX

HaIIPSDKEHUN IPUEMHHUKOB SHEPIUH, ITOITYYUM
Up =Up=Ug = Uc

3naueHne (ha3HBIX (OHH XKe IMHEHHBIE) TOKOB ONpe/ienseM Mo 3akoHy OMa:
Ugp Ugp
Iy = [, = — Iy, = [, = —; Iy = [, = —
o1 =Ia =2 o2 =Ia =27 o3 = Ia =2~
Harpy3ka 4icTo akTHBHAs, TOITOMY MOIIHOCTH (a3 OmpeenseM Mo cleLyomuM hopMyIam:
_p _ 2 .
Ppy = Py = Iy " Ray
_ b _ 2 .
Py, = P =g, " Roy
b 2.
Ppz = P = I3 " Ros
AKTHBHYIO MOIHOCTb TpeX(ha3HOro MoTpeOHTeNs SHEPTUK P onpesenseM Kak CyMMy MOIIHOCTed
Tpex ¢as:

Ugp

P= PA + PB + PC
Xoa padoThI:
B uerbIpexmpoBoAHYIO CeTh BKJIIOYEHA HECUMMETpPUYHAs Harpys3kKa, COEIMHEHHas B 3Be3]y
(puc. 4). Janwsl conmpotupieHus B ¢aszax. JluHeitHoe HampskeHue cetu .OnpeneiauTb TOKU U
MOIITHOCTH B (hazax.

1. Onpenensiem (hazHoe HanpsHKEHHE
i e

89 Up =22 3% _ 5208
0% = —_—= =~
co : *T /3 1,73
N é 3 2.0mpenensieM TOkU B ¢azax:
o Uq) Uq) 220
* Iy =—= = 22A
3 Za  JRZ+X; V82462
Pucynok 4. Coequnenue
nmoTpeduTeneit B
«GBE3IAY»
U U 220
=—=—2 - 444
Zg  JRE+XZ V32+42
| Uy _220_221&1
©CT R, 11
3.0mnpenensieM yribl caBura ¢gas3 B Kaxaou ¢ase:
. X4 6 o
singy =—=———=—==-0,6; ¢4, =-3650

Zi VE+r62
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. Xp 4 o
SIn@Yg —Z— —\/ﬁ— —0,8, Pp = —5310

¢@c = 0, Tak kak B ¢aze C eCTh TOIHKO AKTHBHOE COIMPOTHUBIICHUE.
OmnpenernsieM MOITHOCTH B (hazax:

a) aKTUBHYIO

P:PA+PB+PC
P, =12-R, Py =12 Rp P. =12 R

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

0) peaKTUBHYIO

Q=0Q,+0Qp+Q

B a3T10ii cyMMe peakTMBHAs MOUIHOCTh KATYIIKW CUMTAETCS IOJOKHUTEIBHOM, a pEaKTUBHAs
MOITHOCTb KOHJIEHCATOPa — OTPULIATEIHHOM.
B (daze C peaktuBHasi MOIITHOCTH PaBHA HYITIO.

Q=0Q4+0p
Qi=1f+X, Qs =15+ Xp

Q =22%-6+44%-4 =2904 + 7744 = 10648BAp

®opma npeacrabiieHus pe3ybTraTa: CBOEBPEMEHHO U MPABUIHHO BBIMOIHEHHBIE PACUETHI,
OTY€T 1Mo paboTe B TETPAIH JJIs JIAOOPATOPHO- IPAKTHUECKUX PaAOOT.

Kputepuu onenkmn:

- «OTIAMYHOY - TEOPETUUECKOE U IPAKTHUUECKOE COJEPIKaHUE TEMbI
OCBOEHO IIOJIHOCThbIO, ©0e€3 mpoOenoB, yMeHHs c(hOpMUPOBaHbI, BCE
NPEeJyCMOTPEHHbIE  TEeMOW yueOHble 3a/JaHUsl BBINOJIHEHBI, KaueCTBO HX
BBITIOJTHEHUS! OLIEHEHO BBICOKO.

- «XO0pomIO» - TEOPETUUECKOE U MPAKTUUECKOE COJIEpPKaHUE TEMbI
OCBOGHO TOJHOCTBIO, 0€3 MpoOesoB, HEKOTOpble YMEHHsS C(HOPMHUPOBAHbI
HEJ0CTAaTOYHO, BCE MPEAYCMOTPEHHBbIE TEMOW yueOHbIEe 3aJjaHHs BBIIIOJIHEHBI,
HEKOTOpbIE€ BUJIbI 331aHUI BBIIIOJIHEHBI C OLIMOKAMHU.

- «Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE M IPAKTUYECKOE
CoJiep’KaHue TEeMbl OCBOCHO YaCTUYHO, HO MPOOEIbl HE HOCST CYIIECTBEHHOIO
XapakTepa, HEOOXOJUMble YMEHHs pPabOThl C OCBOCHHBIM MAaTepUAIOM B
OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINHCTBO MPEAYCMOTPEHHBIX TEMOM Y4eOHBIX
3aJJaHUi BBINIOJTHEHO, HEKOTOpbIE W3 BBINOJHEHHBIX 3aJaHUi CO/AepKaT
OLIMOKHU.

- «HeynoBneTBOpUTENbHO» - TEOPETUYECKOE M IPAKTUYECKOE
coJiepKaHHuEe TEeMbl HE OCBOEHO, HEOOXOAWMBIE YMEHHs HE C(HOPMHUPOBAHBI,
BBITIOJTHEHHBIE yUeOHbIE 3aaHUsI COiepKaT rpyOble OLTMOKH.

Tema 5 DiekTpuyeckue H3MEpPeHHUs H JICKTPOU3MepHUTeJIbHbIe IPHOOPbI

JlabopaTopHoe 3ansiTue Ne2
MeTonabl H3MepeHus TOKa, HANPS2KEHUs ¥ MOIITHOCTH

Heab: oOydyeHne  MeTOJaM M3MEPEHHUS JJIEKTPUUYECKUX MapaMeTpOB: TOKa, HANpPSDKEHUS,

MOIIIHOCTH.
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BoinosiHuB padory, Bbl 0yere yMeTh:

VYn 1 mombuparh ycTpoiicTBa 3JEKTpHUYECKHE HpUOOpHl M 00OpYHZOBaHHME C OIPEACICHHBIMH
napaMeTpamMH U XapaKTepUCTUKAMHU;

VY1 3 cHUMAaTh MOKa3aHUsA AJIEKTPOU3MEPUTENBHBIX IPUOOPOB M MPUCTIOCOOTICHUN H MOJIb30BATHCA
UMU;

VYo 01.01 pacrio3naBath U aHATU3UPOBATH 337auy W/WIK IPoOIeMy B TPO(heCCHOHAIBHOM W/UIH
COIIMaJIbHOM KOHTCKCTEC, BBICIATH e€ cocTaBHBIC YaCTH,; OIPCACIIATH 3TAllbl PCIICHUA 3aa4u,
COCTABIIATH IUIAH JICHCTBUIA; ONIpeNeNaTh HEOOXOIUMBbIE PECYPChI; pEaTi30BBIBATH COCTABICHHBIM
IUIaH;

MarepuanbHoe ofecnieueHue: aMIepMeTp, BOIBTMETP, BATTMETP, MYJIbTUMETP, METraOMMETP,
METOAMYECKUE YKAZAHUS

3ananmue:
1 M3yuuTh METOIbI U3MEPEHUSI TOKA, HATIPSKCHHUS, MOIITHOCTH.

2.3apucoBaTh CXeMbl AJISI U3MEPEHHs MapaMeTpoB ¢ Mpubdopamu (aMIepMeTpoM, BOIBTMETPOM,
BAaTTMETPOM).

3.PacumdpoBats miKansl ©3MEPUTEIBHBIX IPUOOPOB
4..3anumure pacy€THbie GOPMYIBI VIS ONPENEICHNUS TOKA, HAMPSHKEHUS U MOIIIHOCTH.
5.Pemenue 3a1aun Ha omnpe/iesieHrne COMPOTUBIICHUH IYHTA U 100aBOYHOTO COMPOTUBIICHHUSL.

ITopsinok BbINOJHEHHS PadOTHI:
KpaTkue Teopernueckue cBegeHHs

I/I3MepeHI/Ie CHJIbI DJICKTPUYCCKOI'O IIapaMCTPOB  OCYHICCTBIIAKOT ABYMSA  MCTOAaMU: MCECTO/
HCHOCpG}ICTBCHHOfI OIICHKHU U MCTOAOM CpaBHCHHA.

Meron  HENOCPEJICTBEHHOW OLEHKM HW3MEPEHMS  IJIEKTPUYECKOTO TOKA, HAIPSIKEHUS
OCYUIECTBJISIOT € IMOMOINBI0 IPSAMO IMOKa3bIBAIOIIKUX aMIIEPMETPOB, I'PAJIyUPOBAHHBIX B EAMHULIAX
U3MepsieMOM BeIMYMHBI  (aMIepax) M BOJIBTMETPOB. AMIEpMETpPbl BKIIOYAIOTCS B  LEMb
IIOCJIEIOBATEILHO C HATPY3KOM, @ BOJBTMETP NapalIeiabHO..

BkiaroueHHBIN B II€Nb aMIICpMCTP OKa3bIBACT HA PCKUM ILCIHU onpenenéHHoe BJIMAHUC, OJIA
YMCHBIICHUA KOTOPOIro H€06XOHI/IMO CTPpOro BBIIIOJIHATE CJICAYIOHIECC YCIIOBUC. BHYTPCHHCEC
CONMPOTUBJICHHUC aMIICPMECTPa Ra JOJIXKHO OBITH MHOT'O MCHBIIIE COIIPOTUBJICHHUA HAI'PY3KU Ru

[Ipy »>TOM BHYTpEHHEE CONpPOTUBJIEHHE BOJBTMETPAa JIOJDKHO OBITh MHOrO OOJjblle
COINPOTHBIICHUS] HArPY3KH, 4TOOBI CHU3UTH BIMSHUE BOJBTMETPA HAa PEXKUM HM3MEPSEMOro ydyacTKa
LEMHA U YMEHBIIUTh CUCTEMATUYECKYIO METOANYECKYIO TOTPEITHOCTD

Merton cpaBHeHHs obecrieunBaeT 0ojiee BHICOKYIO TOUHOCTh M3MEpPeHHI. Ero ocymecTBisiorT ¢
MTOMOIIBI0 TPUOOPOB — KOMIIEHCATOPOB, OTIMYAIOIIUXCSI TEM CBOMCTBOM, YTO B MOMEHT M3MEpPEHUs
MOIIHOCTH B 1/13Mep${eM0171 IIenmm HE HOTpe6J'I$[eTC$I, T.C. BXOJHOC COIIPOTHUBJICHUC IMPAKTUYCCKU
OECKOHEYHO.

ITo poxy Toka mpuOOpHI AETAT HA aMIIEPMETPHI, BOJIBTMETPHI IOCTOSHHOTO M IEPEMEHHOTO
TOKOB. B INEKTPOMEXAHUYECKUX npudopax UCIOJIB3YIOT MarHMTONIEKTPUYECKYIO,
3JIEKTPOMArHUTHYIO U 3JIEKTPOAMHAMHYECKYIO CUCTEMBL. [ljii u3MepeHHst OONBIINX MOCTOSHHBIX
TOKOB MapajulelIbHO 3aKUMaM aMIlepMeTpa NPUCOECOUHSIOT UIYHT, HpPEACTABISAIOMMNA CcOO00M
MIPSIMOYTOJIBHYIO MAaHIAHUHOBYIO IUTacTUHY. [l1 n3mepeHus TokoB Bellie SOA MpHUMEHSIOT HapyKHbIE
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UIYHTHL. J[71s1 u3MepeHus 60IbIINX 3HAUEHUIN HANPSKEHUST MPUMEHSIOT 100aBOYHbIE COMPOTUBIICHHUS,
KOTOpBIE [TOAKJIIOYAIOT [IOCIEA0BATEIBHO BOJIBTMETPY.

Ru=Ra/(n-1),
rae Ra- conporusnenue amnepmerpa, Owm;
Ru — conporuBnenue mynra, Owm;

N - KOAQQPHUIMEHT MIYHTUPOBAHUSA, TIOKA3BIBAIOIINN BO CKOJIBKO pa3 yBEITUYMBACTCS Mpeel
M3MEPEHUs aMIIEPMETPa C BKIIOUEHHBIM IIYHTOM;

n=1/I A.,
rae | - u3amepsieMblit Tok, A
|A - TOK, MPOXOALINI Yepe3 aMIIePMETP.
R:=Rv (m-1),
rae R, - nobaBounoe conpotusieHue, Om;
Rv _comporusiienne BoaprT™MeTpa, OmM

M -4KCIo, MOKAa3bIBAOIIEE, BO CKOJIBKO pa3 HEOOXOJUMO YBEIMUYUTH Mpelned H3MEpEeHUS
BOJIETMETpA.

DNEeKTPOMarHUTHHIE aMIIEPMETPBI U BOJIBTMETPBI IPUTOJIHBI AJI1 U3MEPEHUSI KaK IOCTOSIHHOTO,
Tak ¥ IEPEMEHHOr0 TOKOB.  biaromaps  mpocToTe, HEBBICOKOM CTOMMOCTHM M HaAEKHOCTH
AJIEKTPOMAarHUTHBIE MPUOOPHI IIMPOKO TMPUMEHSIOT IJII HW3MEpPEHHUs TOKa, HAIMpsDKEHUS B ILETSIX
MIOCTOSIHHOTO U TIEPEMEHHOT0 TOKOB MPOMBbIIeHHON 4acToThl (50 1 4001 ).

K HenocTaTkaM 3JIeKTpOMarHUTHRIX IPUOOPOB OTHOCSAT:

- MQJIYO YyBCTBUTEIBHOCTB;

- HEJIMHEMHOCTh IIKaJIbl (B HAa4aJie CKaTa, B KOHIIE PACTAHYTA);
- 3HAYUTEIbHOE NMOTPEOICHNE MOIIIHOCTH;

- 3HAYUTEJIbHAs IOTPEIIHOCTb;

-BJIMAHUC TEMIICPATYPhbI 0pr>1<aromel71 CpCAbl, BHCHIHCI'O MArHUTHOI'O0 TIIOJIsI, YaCTOThI
HU3MEPSACMOro NECPEMCHHOI'0 TOKA.

DNEKTPOCTATUUECKUE BOJIBTMETPHI MCIIONB3YIOT Il U3MEPEHMS MOCTOSHHOIO U IEPEMEHHOIO
HanpspDkeHud. [IpuHOMI  EeHCTBHS  BOJIBTMETPOB  JJIEKTPOCTATUYECKOM CHUCTEMBI OCHOBAaH Ha
B3aUMOJECHCTBUM JBYX DJJIEKTPUYECKH 3apsDKEHHBIX Tel. KOHCTPYKTMBHO 3JIEKTPOCTaTHUYECKHE
CUCTEMBI BBIIOJIHSKOT B BHJE HEMOJBM)XHOW M TOJBM)KHOW IUIACTUH, K KOTOPBIM NPHKIIAIBIBAIOT
U3MEPSIEMOE HAIIPSKEHUE.

JIOCTOMHCTBOM TakuX MPUOOPOB SIBIISETCS:
- OonbIMe mpeaensl u3mepeHus (1o 1MB);
- IAPOKUI JUANa30H YacTOT U3MEPSIeMbIX HanpsbkeHui (1o 30MI ),

- BOBMOXXHOCTD USMEPATH IMTOCTOAHHOC HAIIPSAXKCHUC.
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K HegocTaTkam BOJIBTMETPOB TAKON CHCTEMBI OTHOCHAT:

- MJIyIO0 YyBCTBUTEIBHOCTH;

- U3MEHEHHE EMKOCTH B MPOIECCE U3MEPEHUS,

- MaJIyI0 HaJIEKHOCTb;

- HETMHEHHOCTH IITKAJIbI,

- BJIMSIHUE TEMIIEPATYPhI OKPYKAIOIIEH CPEJIbl M BHEIIHETO AJIEKTPUUECKOTO MOJIA.
DJIEKTPOHHBIE BOJIBTMETPHI OTJIIMYAKOTCS BHICOKUMH METPOJIOTHYECKUMU MOKA3ATEISIMU
- OONBIIMMHU MPEAeTIaMU BEIMYUH H3MEPSIEMbIX HAMPSHKCHUI;

- IIUPOKUM JTMATNIa30HOM YaCTOT;

-BBICOKO# TOYHOCTBIO;

-00JIBIIIM BXOJIHBIM COIPOTHUBJICHUEM.

ONEKTPOHHBIE BOJIBTMETPHI BBIINOJHAIOT HAa IOJYNPOBOJHUKOBBIX IMOJAX W TPAH3UCTOpax U
IIPUMEHSIOT B PAINOU3MEPUTEIILHON TEXHUKE.

Jlist pacuiupeHust mpeiesioB U3MEPEHUs aMIIepMETpa, BOJbTMETPA IPUMEHSIOT U3MEPUTEIIbHbBIC
TpaHcGopMaTOPbl TOKA U HAMIPSHKCHUS

I[J'ISI HU3MEPCHUA MOIIHOCTU IJId IPAMBIX I/ISMepeHI/Iﬁ MNPUMCHAIOT JJICKTPOAWMHAMHYCCKUC U
QJICKTPOCTATUYCCKUC BATTMETPHI. Z[J'ISI KOCBCHHBIX MCTONOB IIPUMCHAKOT aMIICPMETPLI U BOJIBTMETPHI.
C IIOMOHOIBIO JOTHUX HpI/I60pOB HU3MEPAIOT TOK M HANPSIKCHUC, a 3aTeM pPaCCUUTBIBAIOT HMCKOMOC
3HaAYCHHUEC MOIIIHOCTH. Takoi METOJ U3MEPCHHU MOIITHOCTHU CHUXKACT TOYHOCTh UBMCPCHUA MOIIHOCTH.

Xoa pa0doThI:
| Texymuii TECTOBBIN KOHTPOJIb 11O TEME

2.-3ammMcaTth TEXHUYECKHUE JJAHHBIC TPHOOPOB B TaOIHUITY 1.

Tabnuua 1. JlaHHbBIE 371€KTPOU3MEPUTENBHBIX TIPUOOPOB

Ne | Haumenoanue nputopa | Tun | Texuuueckue
n/m XapaKTEPUCTUKH

1 | Amnepmerp

2 | Boabr™etp

3 | Bartmerp

3 ompeaenuTh 3HAUEHUS TOKA, HANPSOKEHUS W MOIIHOCTH, HAMOONbIIyI0 a0COJIOTHYIO U
OTHOCHUTEJIbHYIO TOTPELTHOCTh U3MEPEHU aKTUBHOM MOIHOCTH Pe3ynbTaThl 3aHECTH B TaOIuUILy 2

Tabnuua 2. Pe3ynbraTsl u3MepeHuil ¥ BEIYUCICHUN

ITokazanus Brrancneno
npubopoB
I, |U, [P, |P, |S, |cosp |Ipsamoii | Kocpeuubiit
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A|B Br | Bt, | BA METO]I METO/I

AP, |v,% | AP, Y, %
Bt Bt

®opma mnpeAcTaBJIeHHS] pPe3yJbTaTa: CBOCBPEMEHHO WU IPaBWJIBHO BBIIOJHUTH PACUETHI,
3aI10JIHUTh TaOIMIIbIL.

Kpurtepuu ouenku:

- «OTIMYHOY» - TEOPETUYECKOE U MPAKTHUECKOE COJICPKAHUE TEMBI
OCBOGHO IIOJHOCTbIO, 0e3 mpoOenoB, yMeHus Cc(HOPMHUPOBAHbBI, BCE
MPEIYyCMOTPCHHBIE ~ TEMOW Yy4YeOHBIC 3aJaHUs BBINIOJHEHBI, KAueCTBO WX
BBINOJIHEHUS! OLIEHEHO BBICOKO.

- «X0po1I0» - TEOPETUUYECKOE U MPAKTHUECKOE COJIEPKAHUE TEMbI
OCBOCHO TIOJIHOCTBIO, 0€3 MpoOeNoB, HEKOTOPhle YMEHHUS CHOPMHPOBAHBI
HE/I0CTaTOYHO, BCE NPEAYCMOTPEHHBIE TEMOM yueOHble 3aJjaHHs BBIIOJIHEHBI,
HCKOTOPBIC BU/IbL BaI[aHI/If/'I BBIITOJIHEHBI C OIINOKaMH.

- «Y IOBJIETBOPUTENIFHO» - TEOPETHYECKOE W MPAKTUYECKOE
CoJIepKaHHe TeMbl OCBOEHO YaCTUYHO, HO IPOOEbl HE HOCSAT CYLIECTBEHHOTO
XapakTepa, HEOOXOAMMBIE yMEHHs pabOThl C OCBOCHHBIM MaTepUAOM B
OCHOBHOM C(OPMHMPOBAHBI, OOJIBIIMHCTBO NPEAYCMOTPEHHBIX TEMOM y4eOHBIX
3aHaHHﬁ BBIITOJIHCHO, HCKOTOPBLIC W3 BBIITOJHCHHBIX SaI[aHI/Iﬁ coacpiKar
OLIMOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUYECKOE U IPaKTHUECKOe
COJiep’)KaHUEe TEeMbl HE OCBOEHO, HEOOXOJUMbIE YMEHHS He c(HOopMHpOBaHBI,
BBINOJIHEHHBIE YUeOHbBIE 33/1aHUS COIEP)KAT IPyOble OINOKH.

Tema 6 Tpanchopmatopsl
IpakTuyeckoe 3anaTue Ned
Pacuér mapamerpoB ognogasHoro rpancopmaropa

He.m;: HAYYHUTHCA ONIPCACTIAT HOMHUHAJILHBIC ITAPAMETPhI OI[HO(I)@.?»HOI‘O TpaHC(bopMaTopa

BbinosiHuB padory, Bl Oyiere yMeThb:
VYa 1 nonbuparh YCTpONCTBA »3JEKTpUYECKHE MPUOOpPHl M 00OpYHOBAHHME C ONpeAeIEHHBIMU
napaMeTpamy U XapaKTepUCTHKaMU;

VYo 01.02 BnaseTh akTyaJIbHBIMH METOAaMH paboThl B Mpo(decCHOHANbHOM U CMEXHBIX cepax;
VYo 07.03 oneHnBaTh YpE3BBIYANHYIO CUTYALUIO; COCTABIISITh AITOPUTM JIEHCTBUM NPH YpE3BbIYATHON
CUTYaIlMU U ONPENIEISITh HEOOXOIMMBIE PECYPCHI AJisl €€ YCTpaHEHUs;

MaTepnanbnoe 06ecneqeﬂne: MECTOANYCCKUC YKaSaHI/IH, PIH)II/IBI/IJIyaJII)HI)Ie 3a1aHUusA
3aganme:

1 3ammcaTh TEXHHYECKME JaHHBIE TpaHchopMaTopa (HOMHUHAIBHYIO MOIIHOCTh, HANpPsKCHHUE
MEPBUYHON ¥ BTOPUYHON OOMOTOK;

2.0HpeI[GJ'II/ITI> HOMUWHAJIIbHbIC U I[GﬁCTBPIT@J'II)HBIC TOKH, IPOTEKAOIHE B O6MOTKaX;
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3. onpenenutsh KIIJI mpu paznuanabix ko3 UIMEHTa Harpy3Ku TpaHchopMaropa
IMopsi1oK BBINOJTHEHHS PA0OTHI:
KpaTkue TeopeTnyeckue cBeJIeHUS:

JUia pelieHus 3adauyd HYXXHO 3HAaTh YCTPOMCTBO, NPUHLIMI JEHCTBUS U 3aBUCHUMOCTH MEXAY
ANEKTPUYECKUMU BETMYMHAMU OJHO(]A3HBIX U TPEX(Pa3HBIX TpaHCHOPMATOPOB, YMETh ONPEIENIATH IO
UX  IACHOPTHBIM  JIaHHBIM  TEXHHUYECKHE  XapaKTepUCTHUKUM. OCHOBHBIMM  IIapaMeTpamu
TpaHcPOpMaTOPOB SBJIAIOTCS:

1. HomuHanbHass MOIIHOCTE SHOM — 3TO TOJHAsI MOIIHOCTH (B KBA), KoTOpyI0 Tpancdopmarop,
YCTQHOBJICHHBI Ha OTKPBITOM BO3JYyX€, MOXET HENpPEpPhIBHO OTAAaBaTh B TEUEHUE CBOErO CPOKa
ciyk0b1 (20-25 7ner) mpu HOMUHAJIBHOM HANpPsDKEHUH W TPH MaKCUMAIBHOW M CPEJHET00BOM
TEMIIEPATypax OKPYXKaloIIEro BO3AyXa, paBHbIX coorBeTcTBeHHO 40 m 5 °C. Eciam yka3aHHBIE
TEMIIepaTypbl OTIMUYAIOTCS OT HOMHHAIBHBIX, TO U S HOM OyAeT OTIMYaThCcs OT TMAcCIOPTHOTO
3HA4YEHUS.

2. HomunansHoe nepBuuHoe HampspbkeHne UHom1 — 3TO HampsbkeHue, Ha KOTOpPOe pacCUMTaHa
nepBUYHas 00MoTKa Tpancopmaropa.

3. HomunaneHoe BTOpuuHOEe HampsbkeHue UHOM2 — 3TO HanpsbKeHUE Ha BBIBOJAX BTOPUYHOM
OOMOTKHU IIPH XOJIOCTOM XOJI€¢ U HOMUHAJIBHOM INE€PBUYHOM HampsbkeHud. [Ipu Harpyske BTOpUYHOE
HaNpsDKCHNUE CHIKAETCS M3-3a MOTEePh B TpaHchopmaTope.

Hanpumep, eciiu Unom2 = 400B, To npu moiHON Harpy3ke TpancgopmaTopa BTOPUYHOE HAIPSKEHUE
U2 =380B 1. k., 20B Tepsiercs B Tpancpopmarope.

4, HomunanbHble nepBuyHble U BTOpUUHbIE TOKM | HOM]1 1 | HOM2 - 3TO TOKM BBIUMCIIEHHBIE 110
HOMUHAJIbHON MOIIHOCTH ¥ HOMUHAJIBHBIM HAIIPSKECHUSM

riae 77- kg Tpancdopmaropa Onmmszka k 1,0 u3-3a manbix motepb B TpaHchopmartope. [lpu

ompeneneHud TOKOB mnpuHuMaeM 77=1. Jlna tpéxdasnoro TtpaHchopmaTopa B 3HAMEHATENb

no0aBiIsgeEM \/5 .

5. Kos¢pouuument tpanchopmanuu K onpenensercs OTHONIEHHEM YUCIa BUTKOB m1 ¥ o2 i D/1C
camouHIyKIuu E1 B nepBuuHOIl 00MOTKe 1 B3auMOMHAYKIMU E2 Bo BropuuHOi

[IpakTuyeckn Kod(QGUIMEHT TpaHCPOPMALUU TOJCUUTHIBAIOT MNPUOTMKEHHO OTHOIIEHUEM
HanpsOKEHUs B JIFOOOM pexHrMe

Koaddumuent Tpanchopmanmy MOKHO TaKKe OMPEIETUTh OTHOIIIEHUEM TOKOB
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OnHodasHpld MOHWXKAIOIMUKA TpaHCHOPMATOP HOMHUHAIBLHOH MOIIHOCTBIO  Spon = S500B-A
CIIYXUT JUJIi THUTAHHUS JaMIl MECTHOIO OCBEIICHUS METAJUIOPEXKYIIUX CcTaHkoB. HomuHambHOE
HanpspkeHne 00MOTOK Ukowi = 380B; Uuom2 = 24B. K Tpancdopmaropy nprcoeMHEHBI IECATh JIAMIT
HakanuBaHus MolHOcThI0 40 BT kaxkas, ux Ko3QPUIMEHT MOIIHOCTH

cos ¢2 = 1,0. MarHuTHBIN MOTOK B MarHuTonpoBojae ®m = 0, 005B06. Yacrora Toka B cetu T = 50I'm.
[Totepsimu B Tpanchopmarope nmpeHeOpeys.

Omnpenenutsb: 1) HOMHHAJIBHBIC TOKH B 0OMOTKAX; 2) K03 dHUIIMEHT Harpy3ku TpaHchopmaropa;
3) Toku B OOMOTKax HpW JEHCTBUTEIBHON Harpyske; 4) dynmcia BUTKOB OOMOTKH; 5) KOA(pPHUIMEHT
tpancopmaruu; 6) KITJI tpancdopmaropa npu koaddunuenre narpysku Kua =1; 0,8

Xox padoTbI:

1. BI)IHI/IHII/ITG NUCXOOHBIC JAHHBIC.

2. PaccumnTaiiTe HEU3BECTHBIE BEIHUMHBI, TOJIB3YICh POpPMYIaMHU U3 TEOPETUUECKOT0 MaTepHana
10 TEME.

3. [IpenoctaBbTe pacueThl Ha MPOBEPKY.

®opma npeacTaBiaeHus pe3yabTara
Otuer 1o paboTe JOIKEH CONEPIKATh:
a) HaMMEHOBaHHUE pabOTHI U 1eIb PaOOTHI;
0) UCXOAHBIC JAaHHBIC JIJIs1 pacuéra;
B) pe3y/ibTaThl PaCYETOB;
I') BBIBOJBI O padoTe.
Kputepun onenkmn:
Kpurtepuu onenku:
— «OTIAMYHO» - TEOPETUUECKOE U MPAKTHUECKOE COAECpPKAHUE TEMbI
OCBOEHO TIOJHOCThIO, ©0e€3 mpoOenoB, yMeHHs c(hOpMUPOBaHbI, BCE
MPEeIyCMOTPEHHBIE  TEMOW YydeOHbIe 3a/JaHusl BBIOJHEHBI, Ka4eCTBO WX
BBITOJIHEHUS OLIEHEHO BBICOKO.
- «X0po1I0» - TEOPETUYECKOE U MPAKTHUECKOE COJIEPKAHUE TeMbI
OCBOGHO TIOJHOCTbIO, 0€3 MpoOesoB, HEKOTOpble YMEHUs CHOPMHPOBAHBI
HEI0CTaTOYHO, BCE MPEAYCMOTPEHHBIC TEMOW ydeOHbIE 3aJaHWs BBITOJIHEHBHI,
HEKOTOpbIE BUIbI 331aHUI BBITIOJIHEHBI C OLTHOKaMHU.
- «YIOBJIETBOPUTENIBHO» - TEOPETHYECKOe M  IPaKTHYECKOe
coJiep’KaHue TeMbl OCBOCHO YaCTUYHO, HO MPOOEIbl HE HOCST CYIIECTBEHHOIO
XapakTepa, HEOOXOJMMble YMEHHs pPa0OTBl C OCBOCHHBIM MAaTepUaiOM B
OCHOBHOM C(OPMUPOBAHBI, OOJILITUHCTBO MPEAYCMOTPEHHBIX TEMOM Y4eOHBIX
3aJJaHUi BBINIOJTHEHO, HEKOTOpbIE W3 BBINOJHEHHBIX 3aJaHUi CO/AepKaT
OIIHUOKH.
- «HeynoBneTBOpUTENbHO» - TEOPETUYECKOE U MPAKTUUYECKOE
CoJiepKaHHWEe TeMbl HE OCBOEHO, HEOOXOAWMBIE YMEHHUS HE C(HOPMHUPOBAHBI,
BBITIOJIHEHHBIE YICOHBIE 3a/IaHUS CO/IepIKAT rPpyOble OMNOKH.

Tema 7 diiekTpuYecKkHe MallIMHbI IEPEMEHHOI0 TOKA.
JVIEKTPUYECKHEe MAIIHNHBI IOCTOIHHOI0 TOKA
IIpakTuyeckoe 3ansaTue NeS
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Pacuér mapameTpoB acCHHXpOHHOTO ABUTaTeNsl. Pacuér mapaMeTpoB ABUTATENS TOCTOSIHHOTO
TOKa

]_[e.m,: HAYUUTHCA ONPCACIIATH MapaMCTPbl ACHMHXPOHHOI'O ABUTAaTCIIA U ABUTATCIIA ITOCTOAHHOI'O
TOKa.

BoinosiHuB padory, Bbl Oyiere yMeThb:
Ya 1 noxbuparh YCTpOHCTBA »3JEKTpUYECKHe MpuOOpsl M 000pyAOBaHHE C OINpeAeTICHHBIMU
rapaMeTpamy U XapaKTepUCTHKAMU;
VYo 01.02 BnageTh akTya bHBIMH METOJaMHU PabOThI B MPO(HECCHOHATBLHON M CMEXHBIX cdepax;
VYo 07.03 onieHMBaTh Ype3BBIYANHYIO CUTYAIUIO; COCTABIISITh AITOPUTM JIEHCTBUM MIPH Ype3BbIYAtHON
CUTYaIlMU U ONPENIEISITh HEOOXOIMMBIE PECYPCHI AJisl €€ YCTpaHEHUs;

MarepuanbHoe o0ecmeyeHHe: METOAMYECKHE YKa3aHHs, CIPABOUYHUKH, WHIUBUIYAIbHbBIC
3aJJaHUs

3aganmue:

1 3anucaTh HOMUHAJIBbHbBIE TAPAMETPbI ABUTaTEINs 110 €ro TUIY (HOMUHAIBHYIO0 MolHocTh, KII/I,
KpaTHOCTb ITyCKOBOT'O TOKA, MEPErPY30YHYI0 CIIOCOOHOCTh. KOAPPUIIMEHT MOIIIHOCTH.

2.ompelenuTh HOMMHAJIbHBIA M IYCKOBOM TOK, MOLIHOCTb, IOTPEOJIIEMYI0 W3 CETH;
HOMMHAJIbHBIM, MAKCUMaJIbHBIN U IIyCKOBOM MOMEHT, IIOTEPU MOIHOCTH; CKOJIbKECHHUE.

3. OHpeI[eJ'II/ITB TOKHU B 06MOTKaX, MOJIC3BHYKO MOIITHOCTb; BI[C JABHUIaTCIIsd IOCTOSAHHOI'O TOKaA

ITopsinok BbINOJHEHHS PadOTHI:

Jnist perenus 3a1a4u HEOOXOAMMO 3HATh 3aBUCUMOCTb MEXK/ly YaCTOTOM BpaIlleHUs
MarHMTHOI'O HOJISl CTaTopa (CHHXPOHHAs 4acTOTa BpallleHUsl) N1 ¥ YaCTOTOW BpallleHUs MAarHUTHOTO
II0JIs1 pOTOpa ABUTATENS N2.

YacToTa BpallleHus: MarHUTHOTO TOJIst CTaTopa N1 3aBUCUT OT YMCIIA Map MOJIFOCOB JIBUTATEINS
P, Ha KOTOPOE CKOHCTPYHPOBaHa 0OMOTKA CTaTopa, U OT YaCTOTHI TOKa TpexdasHoii cuctemsl f: N1 =
60 f/p. Yacrora Toka B nienu (mpombinuieHHas yactora) f =50 I'u. Torna ¢popmyna npumer Bu

n, = 60-50 _ 3000 06 | M

p p

W3 hopmyiel citeayer, 9To mpH JTF000H MEXaHUIeCKOW Harpy3Kke, KOTOPYI0 MOXKET
MIPEOJIONIETh IBUTATENb, CHHXPOHHAS 9aCTOTa N1 OCTAETCSl HEM3MEHHOM, TaK KaK 3aBHCUT TOJBKO OT
KOHCTPYKIIMM OOMOTKH CTaTopa, T. €. OT YKcia map noiarocoB. YacToTa BparieHus Ny CBs3aHa C
9acTOTOW BpallleHus N1 XapaKTePUCTUKOW JBUTATENS, KOTOPAst HA3bIBAETCS CKOJILKEHUEM S
(manenpKas OykBa):

— (nl_nz)

. —n, =n,(1-5s)

S

Cxonbxenne usmenserca B npeaenax ot 0,01 qo 0,06, wnu ot 1 1o 6 %, Bo3pacras ¢
yBeJII/I‘-IeHI/IeM HanyBKI/I ABUTATCJIA. HOBTOMy qacTora BpaH_[eHI/ISI pOTopa BCeraga MCHbIIC YaCTOThI
BpaIlleHUss MArHUTHOT'O TIOJIs cTaropa Asurareis. C pocTOM Harpy3Kd JABUTATENS 4aCTOTA BPAICHUS
N2 HEMHOTO YMEHBIIIAETCSI, YTO U MPUBOJUT K POCTY CKOIBXEeHHS S. M3-3a Takoro HepaBeHCTBa N2<Ny
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JBUTATEIh Ha3bIBACTCS ACHHXPOHHBIM. [T HY» T TPOU3BOJICTBA JICKTPOIBUTATENN BBITYCKAIOTCS C
pa3Hoil KOHCTPYKIKEH 0OMOTOK CTaTopa, 4TO CO3JaeT pa3HOe YKCIIO Map MOJIOCOB P H,
CJICAOBATCIIbHO, pa3HbIC 3HAYCHU A YaCTOThI BpalllICHUSA ni. CHGI[yeT HUMCTHb B BUAY, YTO IPU UBMCHCHHUH
YHCyIa Mmap MOJOCOB P YacTOTa BPAICHHsI N1 U3MEHSETCS CKaYKo0Opa3Ho.

Tabnuma 11.3HaueHnss CHHXpOHHOM YacCTOTHI CTaTopa

p

1

2

3

N1, 00/MUH

3000

1500

1000

750

600

500

B tabnuue | mpuBeneHs! 3HaU€HUS N1, COOTBETCTBYIOLIME YHCIAM ap MOJIOCOB P,
oIpeJiesIieMbIM KOHCTPYKIIMEH OOMOTKH CTaTopa.

Crnenmyer IMETh B BUY, YTO CHHXPOHHYIO YaCTOTY BPAICHHUS ABUTATEISI MOKHO OIPEICITUTh
u 0e3 BBIUUCIICHHS, a 3HAsI TOJILKO YaCTOTY BPAILICHUS POTOPA N2, KOTOPAst IO BEIMYMHE OJIM3Ka K HEH.
Ecnu, nHanpumep, N2=2930 06/MuH. TO OmrpKaiiinas U3 yKa3aHHOTO Psiia CHHXPOHHBIX 4aCTOT
BpaIeHust MOKeT OBbITh TOBKO N1 = 3000 06/MuH wmu u1st N2 = 490 06/MUH CHHXPOHHAS YacTOTa
BpameHus asuratesns oyzaer Ny = 500 o6/mMuH u T. 1.

1o uyncy MOII0COB ABUTATENS MOKHO ONPEICIINTE CHHXPOHHYIO 4acTOTY BpalieHus Ni. Eciuy,
HaIpuMep, YHCIIO TIOJIFOCOB LIECTh, TO YUCIIO TTap IOJIFOCOB B Ba pa3a MeHsblue, T. €. P =3. [1o
dopmyne ast Ny Haiigem ee BenmmuuHy N1 = 3000/p, HO

p =3, Toraa n1=3000/3 = 1000 06/MuH.

Pa3z6epem HeCKOJIBKO (OPMYII, KOTOpPbIE HY>KHO IPUMEHSATH NPH PELLICHUHN 3a7a4.
1. MomenT BpamieHus: M,, onpezaensercs mo hopmyie

M=955P,/ny,

rae P2 — mone3Has MOIIHOCTH HA Bally ABUTraress; KBt

N2- 4acTOTa BpAIIEHUsI MarHUTHOTO IOJIs pOTOPa, 00/MUH.

HpI/I HOMHHAJIBHOM PEKHUME OCHOBHBIC IMapaMETPhbL 0003HaYar0TCH: MHOM y PHOM = PZHoM , NEom =
N 2u0m .

2. ITone3Hast MOIIIHOCTH Ha BaJly JIBUTATENS

Py=+/3 Uyl 7-COS@

rae Un, |1 — nuHeliHble 3HaYeHUs HAMIPSKEHUS U TOKA;
n — KIIJI nBuraTenst B OTHOCUTENIbHBIX €IUHUIAX;

COS @ — KO3(PPUITMEHT MOIIIHOCTH JIBUTATETIS.

_ P,
«/§~Uﬂ-77'005(p

N3 s1oit popmyitbr I,
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P, P,
1. KIJ geurarens 1=———> P =—
P, n

rac Pl— aKTHBHas1 MOIIIHOCTD, HOTpC6JI$IeMa$I ABUTATCIICM U3 CCTU, KOTOPYIO MOKHO TaKKC
OTIpEeACTUTH 0 (hopMyIie

P.=+3Uzlz COSg

s pernieHus 3amad HEOOXOIMMO 3HATH YCTPOMCTBO, MPHHIMUI JEHCTBHS TEHEPATOPOB U
JBUTATENICH TOCTOSIHHOTO TOKa C NapajljieNibHbIM BO30YXKIEeHUEM, (OPMYIIbI, ONpeessIone
nmapamMeTpsl Takux MammH. Hcemonw3dys pucynku 10, 11 |, pa3bepem ocHOBHBIE (HOpPMYIIHI,
HEO0OXOIUMBIC JUIS PEIICHUS 3a]1a4.

R
A N&Y\
Jfmamea ofmomaa
doxdymdenun doxbymdenun
18
?!‘ UWemny I Wemny
7 “?ﬂ,f g
I g g
g
7 s T
1 UV o=
b Nemaywux numanun
Puc. 10 Puc, n !

1. Texymuii KOHTPOJIb -TECTOBBII KOHTPOJIb IO TEME
2. Pemenue 3apaun

Xoa paGoTsI:
1. Texymmiit KOHTPOJIb — TECTOBBII KOHTPOJIb 10 TEME

2. Pentenue 3anaun

ACHHXpOHHBIfI ABUTATCJIb HUMECT CICAYIONIUC TCXHHUYCCKHUE JAHHBIC JIA pa6OTI>I B
HOMHHAJIBHOM PEIKUME!

P2iow = 3 kBT
Un=380B

N2uom = 2880 00/MuH
Muow = 0.85

cos ¢ = 0.88

Yucno momocoB 2p =2

OnpenenuTh: 1) HOMUHAIBHOE CKOJIBXEHUE Spom 2) MOIIHOCTB P1yow , MOTpEOIIsiEMYIO
JIBUTATEJIEM M3 CETH; 3) HOMUHAIBHBIN TOK |inow ; 4) HOMHHAIBHBIA MOMEHT BpaIeHUS Miowm.

Pemrenue.
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UToObI HANTH Suowm HYXKHO 3HATh N1 U N 240w . [103TOMY NIpEABAPUTENHHO ONIPECITUM CHHXPOHHYIO
9acTOTY BpamieHus Nimpu N owow= 2880 06/MuH. brwmkaiimas CHHXpOHHAs 9acTOTa BpalleHus Ny =
3000 06/muH. Tako# ke pe3yabTaT MOJIYIHM, €CJIM BOCIIONIb3yeMcs (hOpMYJIOi Iiis Ny.

1.Ywucno nomocoB 2. CiieroBaTeIbHO, YUCIIO Map MOJ0CcoB p =1.

n1 = 3000/p= 3000/1 = 3000 06/muu

2. Be1ynuciauM 3HaueHre HOMUHAJIBHOT'O CKOJIbKEHUS

n,—n —
. _(n,-n,,,) _ (3000-2800) _ 120 04 o S 4%
‘ n, 3000 3000

3. 3Has MOLTHOCTH Ha Bally P 24ov ¥ KIIJI mBUTaTens muow, Haitnem

MotHOCTb P 1nom, KOTOPYIO MOTPEOIISIET ABUTATENL U3 CETH TP HOMUHAJILHOW Harpy3Ke:

P P
77H0M _ 21nom N P 2nom _ :;5 _ 3,35KBWZ

Lnom
Luom n HOM '

4. HOMHHAIBHBIN TOK | 140w, TOTPEOIISIEMBII TBUTATETIEM M3 CETH, ONPEACITUM, UCTIOIB3YsI
dbopMyITy IS TOKA

I = 2nom — 3 103 =
Hom \/§ U Y/ C05¢HOM 1,73- 380- 0,85 . 0,88

I, =

6,14

5. HaiineM 3HaueHHE HOMUHAIBHOIO MOMEHTA Moy, KOTOPBIN Pa3BUBAET ABUTATENb IIPH
cBoeii pabore:

JIBUraTessp ¢ nmapaieabHbIM BO30yxkIeHneM (puc. 11).

1. [IpotuBo3/1C, HaBoiMMasi B 0OMOTKE SIKOPS

E=U-I1,R, >U=E+I,R,,

rae U — HanpsikeHne HCTOYHHMKA JIEKTPUUECKOM SHepIuu, MUTAIOIEro 0OMOTKY SKopsi, B;
|7 — Tok sikOpSI, A;

R — conpoTuBienne 0OMOTKH sikopsi., OM

2. Tok Harpy3ku I=1,+1,

3. Tok Bo3Oymaenus |, - Y,
R

B
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rae Rp— conpoTuBnenne oOMOTKH BO30Yyx)aeHuUs1, OM.

U-E

4. Tok sixops |, =
A

5. MoIHOCT, NOTpebIIsieMas IBUTaTeIeM OT HCTOYHHUKA dyeKTprudeckoi sueprun P =U - |

6. Ilome3nyro MomHOCTH P>  Ha Bamy paBuratens omnpeneistor u3  dopmynasl  KITJI

P
77=—2—>Pz=77'P1
P

9,55- P,
n )

7. MOMEHT BpallleHHs ABUTATENS )f =

rjie N — 4acToTa BpalieHus AKops., 00/MHUH

JlBuraTenb MOCTOSSHHOTO TOKa C TNapajyiebHBIM BO30YXKIEHHUEM TMOJKIIOUEH K CEeTH C
HanpsbkenueM U = 220 B (puc. 11). [lone3nas momHocTs Ha Bany P2 = 10kBT, wactora BpamieHus
skopsi n = 2400 o6/mun, KI1J] neuratens n = 80 %.

Omnpenenuts: 1) Bpamarommii MOMEHT M, KOTOpBIN pa3BUBAET JIBUTATENb; 2) MOJBEICHHYIO
MOIIHOCTH P1; 3) Tok |, moTpebnsiemplii [BUTaTelIeM W3 CceTH; 4) CyMMapHbIE TIOTEPU MOIIHOCTH
B JBurarene ) P.

Pemenue.

OHp CACIACM: 1. MOMEHT BpalcHu:, KOTOpBIfI pa3BuUBaCT JABUTATCIIb IIPpU JJaHHOU
MOIITHOCTH Ha Baly U 4aCTOTC BpallCHUA

~955-P, 955-10
n 2400

M

=39,79H - m

2. MOIIHOCTD, HOTpe6H$ICMyIO JABUTATCIIEM U3 CCTHU

i—>P1= " =£:12,5K8m

2
n= -
] n 08
3. TOK, MOTpeOIsIeMbIil ABUTATENIEM U3 CETH

P, 10000

P=U-1->1=
U 220

— 45,45 A

4. cyMMapHyI0 MOIIIHOCTh OTEPH
> P=P —-P,=125-10=25«Bm

Xox padoThI:
3aganue:

OmnpenenuTh 3HAUCHHS, XapaKTepU3YyIONIHMEe pabOTy TeHeparopa, KOTOpble HE YKa3aHbl B
ycnoBusix 3amaud: 1) mpotuBo-/[C E, koTtopas uHaymupyercss B OOMOTKE sKOps mpu pabdote
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re’HepaTopa; 2) HaupsbKeHUe CeTH, OT KOTOpol nuTaeTcs apuratenb U; 3) MOMEHT BpallleHHsl IBUraTe-

151 M; 4) Toku B 00MOTKe sikopst l; B 00MoTKe BO30YyxeHus ls, 00muii Tok asuratens |; 5) MomHocTH:

Ha Bany asuratens P2 u norpebasemyro u3 cetu Pi.

HaHHHC AJIs1 CBOCT'O BapHaHTa B3ATH U3 Ta6J'II/II_[BI

Tabnuna

Ne Bap E,U P, I Ne E,U, P I
1 U=220B; I, =100 A 14 E=265B;U=275B
2 E=210B;1,=100 A 15 U=275B;1=105 A
3 =104 A; U=220B 16 L=5A;1,=100 A
4 |P,=19448 Bt; =104 A 17 P1=28875B1; k=5 A
5 |P2=19448Brt; ;=4 A 18 P1=28875B1; U=275B
6 [P1=22880BTt; 1=104 A 19 P>=24554Bt; =5 A
7 P1=22880Bt; I, =4 A 20 P2=24544Bt; 1=105 A
8 ls=4A;1;,=100 A 21 P1=28875Bt; =105 A
9 U=220B;1=104 A 22 E=265B;1,=100 A
10 |E=210B;U=220B 23 U=275B; ;=100 A
11 |U=110B;E=100B 24 P2 =35000 Bt;  =90,5 A
12 |P2=3200 Br; I,=1A 25 Uwon=440B; E=438B
13 |l.=86,5A;1:=4 A 26 P1=26000BT, | = 100A

®opma npeAcTaBJeHHs pPe3yJbTaTa: CBOEBPEMEHHO U NMPAaBUJIBHO BBINOJIHEHHBIE PACUETHI B
TETpaJAX MO J1a00paTOPHO- MPAKTHUECKOH paboTe
Kpurtepun onenkmn:

- «OTIMYHOY» - TEOPETUUYECKOE U MPAKTHUECKOE COAEPIKaHUE TEMbI
OCBOEHO IIOJHOCThIO, ©0e€3 mpoOenoB, yMeHHs c(hOpPMUPOBaHbI, BCE
NPEeJyCMOTPEHHbIE  TEeMOW yueOHble 3aJaHUs BBIIOJHEHBI, KaueCTBO HX
BBIITOJIHEHHUS OLIEHEHO BBICOKO.

- «XO0poImIo» - TEOPETUIECKOE M MPAKTHUECKOE COJIEPKAHUE TEMBI
OCBOGHO TOJHOCTBIO, 0€3 MpoOesNoB, HEKOTOpble YMEHUs CHOPMHPOBAHBI
HEJIOCTAaTOYHO, BCE MPEAYyCMOTPEHHBIE TeMOW y4eOHBIE 3aJaHus BBITIOJIHECHBI,
HEKOTOpbIEe BUJIbI 331aHUH BBHIIIOJIHEHBI C OLTHOKaMHU.

- «YIOBJIETBOPUTEIIBHO» - TEOPETHYECKOe M  IPaKTHYECKOe
CoJIep)KaHHEe TEMbl OCBOCHO YaCTHYHO, HO TIPOOEBI HE HOCST CYIIECTBEHHOTO
XapakTepa, HEOOXOJMMbIEe YMEHHs pPa0OThl C OCBOCHHBIM MAaTepUAIOM B
OCHOBHOM C(OPMHPOBAHBI, OOJBITUHCTBO MPEAYCMOTPEHHBIX TEMOU YYCOHBIX
3a,[[aHHI>i BBITIOJIHCHO, HCKOTOPBIC W3 BBIIIOJHCHHBIX SaI[aHI/Iﬁ COACpIKAT
OLIMOKHU.
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- «HeynoBneTBOPUTENHHO» - TEOPETUYECKOE U TPAKTHUECKOE
COJZiep)KaHUEe TEeMBl HE OCBOEHO, HEOOXOAWMBIE YMEHHUSI HE C(HOPMHUPOBAHBI,
BBITIOJTHEHHBIC YUeOHBIC 3a/IaHHS COEpIKaT IPyOble OMIHOKH.
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Tema 8 OCHOBBI 2JIEKTPONPUBOAA
IIpakTuyeckoe 3ansiTue Ne6
Bb100p MOIIIHOCTH IBUTATEJIS 10 pe:xuMy padoTbl. BbI00Op MOIIHOCTH ABUTaTEsI 1JIA
IIT™

Llesib: HAyYUTHCS BEIOUPATHh MOIITHOCTH JIBUTATEINS B 3aBUCUMOCTH OT peKuMa padoThl
BoinosiHuB padory, Bbl Oyiere yMeThb:

Yn 1 nopbupaTh yCTpOMCTBa 3JEKTpUYecCKHe MpHOOpPsl M O0OPYAOBAaHHE C OIpPEIeICHHBIMU
napaMeTpamMM U XapaKTepUCTUKAMU;

VYo 01.02 BnaaeTh akTyaIbHBIMH METOJaMHU PabOThI B MPO(EeCCHOHATBLHON M CMEXKHBIX cdepax;

VYo 07.03 onieHMBaTh Ype3BBIYANHYIO CUTYAIUIO; COCTABIISITh AITOPUTM JIEHCTBUM MPH Ype3BbIYATHON
CUTYalluu ¥ ONPEACISATh HEOOXOAUMBIEC PECYPCHI s €€ yCTpaHEHUS;

MartepuanbHoe odecnedeHHe: METOIMICCKUE YKa3aHUs, CIIPaBOYHAS JINTEPATYPA,
WH/IUBUyaJIbHBIC 3aaHUs

3ananmue:
1.PaccunTarh S5KBUBAICHTHYIO MOIIHOCTD JIBUTATEIIS.

2.Bpi6Gpath 110 Tabnuile CTaHAAPTHBIN ABUTATENb.

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbI:
Pexum pa6OTI>I QJICKTPOINIPHUBOAa ONPCALCIIACT Tpe6OBaHI/I${ K CTaTUYCCKUM KN JUHAMHUYCCKHUM

cBoiicTBaM aBurarens. CTaTHYecKue CBOMCTBA ONPENENSIFOTCS BEIUYMHON MOMEHTA CONPOTHUBIICHUS
paboueil MammMHBI, TpeOyeMoil 4YacTOTON BpallleHUs, HEOOXOAMMOCTBIO PETYIUPOBAHUS YacTOThI
BpaAlICHUs U €ro JNara3oHOM, BO3MOKHOCTBIO KPAaTKOBPEMEHHBIX MEPErpy30K M T.NI. [nHamMuueckue
CBOMCTBA ONIPEAEISAIOTCS ITOKA3aTeIsIMU IEPEXOAHBIX PEKHMMOB: YacTOTOM IIyCKa, peBepca |
TopMOkeHMs. Hanpumep, mpu yacThIX IycKax, TOPMOKEHHU WIM peBepce TpeOyrTcs IBUTATENH C
MaJIbIM MOMEHTOM MHEPLUU pOoTOpa (SIKOpPs).

Bonbioe 3HaueHne mpu BEIOOpE ABUTATENS UMEIOT SKOHOMUYECKHE TPEOOBAHMS: CTOUMOCTh
neuratens, ero KIIJI u ko3¢ duimmerT MomHocTH, Macca U rabapuThl, pacxoabl Ha SKCIUTyaTaIluio 1
PEMOHT.

Brei6op nBuratens BenETCS Ha OCHOBAaHMM TEXHUYECKHX TPeOOBaHUI K 3JIEKTPOJIBUraTEINIO:
pacuéTHOM MOIIHOCTH, TpeOyeMOM YacTOThl BpAILLEHUS, peXuMa padOThl, TOMYCTUMBIX 3HAYCHHH
BO3/ICHCTBUS BHELIHEW TeMmIeparypbl M  BIQKHOCTH, BHOPALMOHHBIX M YyJapHBIX BO3JEHCTBUH,
KIMMaTHYeCKUX (PAKTOPOB, MECTa pa3MEIleHHs IBUTATENS MPU AKCIUTyaTallii U IPYTUX BO3MOKHBIX
(hakTOpoB.

Bribop aBuratens BBIIOJIHSIOT MO TaOJMIIAM OCHOBHBIX TEXHHUYECKMX JIaHHBIX BBIOpaHHOM
cepuH, NMpUBEAEHHBIE B CIIPaBOYHOM nuTepatype Ilo yka3zaHHBIM TaOnuLaMm U3 psijia TUIOPa3MepOB
JBUraTeNeil MPUHATON CepuU BHIOUPAIOT THUIIOpAa3Mep ABUTraTess Orkaiieil 60iblieii HOMUHATIBHON
MOIITHOCTH 110 OTHOIIEHUIO K PpAaCCYUTAHHOMY 3HAYCHMIO, YYHUTHIBAIOIIEMY pPEXUM pabOThI
3JIEKTPOIPUBOJIA.
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3aBblllIeHHE TPEOYEMOM MOIITHOCTH BEAET K YXYAIIEHUIO €ro dHepreTudeckux nokasareneit (KIT/]

u KOB(i)(bI/H_[I/IeHTa MOH_[HOCTI/I) H, KaK CJICACTBUC, K YBCIUMUCHUIO HCIIPOU3BOAUTCIBHBIX IIOTCPb
OHCPIrUM U YAOPOKAHWUIO OKCIUTyaTalluu JBUIATCJIA. HpI/I 9TOM TaKXXC BO3PACTAIOT KaIllUTAJIbHBIC
3aTparthl.

[Tpu 3aHMKEHUU TPeOYyeMOW MOIIHOCTU Oy/eT MPOUCXOIWTHh YPE3MEPHOE €ro MeperpeBaHue u
MPEXICBPEMEHHBIM BBIXOJ] U3 CTPOs, OCTAaHOBKA paboO4yero MexaHu3ma, JOMOIHUTEIIbHBIE PACXO/IbI
Ha PEMOHT WUJIU 3aMEHY JBUTATENS

Jns obecriedeHusi Han&KHONW pabOTHI JIBUTATENss HEOOXOIMMO, 4YTOOBI €ro meperpy3odHas
CIIOCOOHOCTh M HayallbHAs BEJIMYWHA ITyCKOBOTO MOMEHTa BBIOPAHHOTO THUIIOpa3Mepa JBUTATEIS
COOTBETCTBOBAJIA MPEIbSIBISIEMbIM TPEOOBAHUSIM

Pacuér BpIMONHSAIOT MO0 METOAOM CpPEAHMX IMOTEPh, JMOO0 METOJOM 3KBUBAJIEHTHBIX BEJINYHH
(MOIIHOCTH, MOMEHTA MJIM TOKa). Pacu€r TpeOyemMoii MOUTHOCTH METOIOM SKBHBAJICHTHBIX BEIHYUH
MEHEE TPYIOEMOK 110 CPABHEHUIO ¢ METOJOM CPEIHUX IIOTEPh U MEHEE TOYCH.

.Paccuntarp u BpIOpaTh ABHUraTesb JUIsI MEXaHU3MOB, paOOTAIOLIMX C IMOCTOSHHON HAarpys3koil He
BBI3bIBAaCT 0COObIX 3aTpyAaHeHuil. Ilo karamory cienyer nonoOparh JBUraTellb, HOMHUHAJIbHAs
MOIITHOCTh KOTOporo PH paBHa wiam HECKOJbKO Ooipmie pacu€THoil [loTpeOHyr0 MOIIHOCTH
IIPOU3BOJCTBEHHOIO MEXaHU3Ma YCTAHABIIMBAIOT YKCIIEPUMEHTAIIBHO WIH PACYETOM.

PacuéTHyto MONTHOCTH ABHTATENs MPH JUTUTEIHHOM MEPEMEHHOM pPEXHME Pa0OThI OMPEACISIOT
IIPY HAJIMYMH HAarpy304HOU HMarpamMMsl, KOTOpask XapakTepHU3yeT N3MEHEHNE Harpy3KU B 3aBUCUMOCTH
OT BPEMEHH.

PacuérHyio MOITHOCTH JABUTATENS MPHU JUIUTEIHHOM MEPEMEHHOM PEXKHUME pPabOThl OMPENETSIOT
[IPY HAIMYMUK HATPY30YHOM JuarpaMMbl, KOTOpas XapakTepPU3yeT U3MEHEHUE HAarpy3KHU B 3aBUCUMOCTH
OT BpeMEHU. MOIIHOCT [JBUIaTeNsl MOXHO ONPENEIIUTh METOAOM JOKBHUBAJIEHTHOIO TOKa,
SKBUBAJIEHTHOTO MOMEHTA, SKBUBAJIECHTHON MOIIHOCTH.. TI0 PaCYETHBHIM (hopMyiaM:

OKBUBAJIEHTHBIN TOK

Pto+ 12ty + Btz++ I3ty

lyks.=
KB tittottstot ty

OKBUBaJCHTHLIA MOMEHT

M2ty+ M2ty + M2tz+-+ M2ty
MQKB.:

ti+ty+tz+.tty

OKBHUBaJICHTHas MOIIHOCTH

P2ti+ P2ty + PZts+--+ Pity

PakB.= \/

ti+ty+tz+.+ ty

Xox padoThI:
1.Paccunrath TpeOyeMyro MOIIIHOCTh U BEIOpATh ABUTATENb it D11 rmaBHOTO JBUKCHHS

TOKApHOTO CTaHKa (Bpauienue mmnuHaens) . [lutaromas cetb — TpéxdazHblil IEpEMEHHBIH TOK

29



gactotoi 50I'1, Hanpspkenne 380B., yacToTa BpaieHus B pexuMe HOMUHAIBHOUW Harpy3ku 1460 06/m
muH. P1=14kBT; P> = 12kBT; P3= 10xBT; P4 =17xBT;

Ps=7kBr.

1 =6¢c; to =6¢c; t3=4c; ts =4c;

2.0mpenensieM 3KBUBAJICHTHYIO MOIIHOCTH JIBUTATENIS 1O hopmyie.

3.ITo Tabnuie TEXHUYECKUX: HAHHBIX BBHIOMpaeM JABHraTelb C OJvKaliield Oosblien

HOMUHAJIBHOM MOIIHOCTBIO 15 KBT, TUNIOpa3zmepa 4A160M4VY 3.

CDopMa NnpeacraBjJacHusd pedyjabTara:
CBOGBpeMeHHO W IPaBUJIbHO BBINTOJIHCHHBIC paC‘IéTBI, Ta6JII/II_Ia C Bbl6paHHLIM JABUTATCIICM.

Kpurepun oneHku:

- «OTINYHO» - TEOPETUIECKOE U MPAKTHUECKOE COAEPIKaHUE TEMBI
OCBOGHO IIOJHOCTbIO, 0e3 mpoOenoB, yMeHus Cc(HOPMHUPOBAHbBI, BCE
MPeAYyCMOTPEHHBIE TEMOW yueOHBbIC 3aJaHUsl BBIMOJHEHBI, KAa4eCTBO HX
BBINOJIHEHUS! OLIEHEHO BBICOKO.

- «X0po1I0» - TEOPETUYECKOE U MPAKTHUECKOE COJIEPKaHHE TEMbI
OCBOCHO TIOJIHOCTBIO, 0€3 MpOoOeNoB, HEKOTOPhle YMEHUs CHOPMHPOBAHBI
HE/I0CTaTOYHO, BCE NPEAYCMOTPEHHBIE TEMOM yueOHble 3aJjaHus BBIIOJHEHBI,
HCKOTOPBLIC BU/IbL BaI[aHI/Iﬁ BBIITOJIHEHBI C OITMOKaMH.

- «Y IOBIETBOPUTENIFHO» - TEOPETHYECKOE U  MPAKTUYECKOE
CoJIepKaHuEe TeMbl OCBOCHO YaCTUYHO, HO IPOOEsbl HE HOCST CYLECTBEHHOTO
XapakTepa, HEOOXOJUMBbIE YMEHHUs padOThl C OCBOEHHBIM MAaTEpHAJIOM B
OCHOBHOM C(OPMHMPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TEMOH y4eOHBIX
3a)1aH1/11?1 BBIITIOJTHCHO, HCKOTOPBIC W3 BBIIIOJHCHHBIX SaI[aHI/IfI coacpiKar
OLINOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUYECKOE U IPaKTHUECKOe
CoJiep’)KaHuEe TeMbl HE OCBOEHO, HEOOXOAMMbIE yYMEHHS HE C(HOPMHPOBAHBI,
BBINOJIHEHHbIE YUeOHbBIE 33/1aHUS COIEPIKAT IPyObIe OINOKH.
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