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1 BBEJAEHHUE

BaxHylo uactb TeopeTM4eckoil W TNpo(ecCHOHANBHOM MPAKTUYECKOH MOJIrOTOBKH
00y4aromuxcst COCTABISIIOT MPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHS.

CoctaB M colepaHHE TPAKTUYECKUX M J1a0OpATOPHBIX 3aHATUH HaINpaBleHBl Ha
peannzanmio  denepansbHOro TroCylapcTBEHHOIO 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro
po(heccHOHATBFHOTO 00pa30BaHMUSL.

Benymielt nuaakTudyeckol LeNbl0 MPAKTUYECKUX 3aHATUN sBIsSETCS (POpMUpPOBaHUE
po(heCCHOHANBPHBIX TMPAKTHUYECKUX yMEHUH (YMEHHI BBINIOJHATH OIPEICIICHHBIC eHCTBUS,
orepanuu, HeoOX0AUMBIE B MOCIEAYIOMEM B MPO(ECCHOHATBHON JEATEIIFHOCTH) WA YI€OHBIX
[PaKTUYECKUX  yMEHUW  (yMEHMH  BBIOMpaTh  3JIEKTPOU3MEPHUTEIbHBIE  MPUOOPHI,
MIYCKOPETYITHPYIOLIYIO anmaparypy, CE4eHne MPOBOJOB M KabeJe, pemars 3a/1aud 1o 1moa00py
3aIUTHOMN armapaTypsl U JIp.), HEOOXOAUMBIX B MOCJENYIONIEH yueOHON AeTEIHHOCTH.

Benyuieit tuaakTHueckol 1enbo 1a00paTOPHBIX 3aHATHI SBISETCS SKCIIEPUMEHTAIBHOE
MOATBEP)K/IEHUE M TPOBEpKA CYIIECTBEHHBIX TEOPETHUYECKUX IOJOXKEHUH  (3aKOHOB,
3aBUCHUMOCTEN).

B cootBetcTBUU ¢ paboueit nporpamMmmoit yueOHoi mquctuimuabl «OI1.05 DnexTporexHuka
1 OCHOBBI 3JIEKTPOHUKN» NPEAYCMOTPEHO MTPOBECHUE MPAKTUYECKUX U JIa0OPATOPHBIX 3aHATHI.

B pe3ynbpTaTe ux BBIMOTHEHHUS, 00YUAFOIINIICS JOJIKEH:

ymemp:

Ya 1 nonbupars ycTpoiicTBa dyeKTpudeckue mnpuOoOpbl U 000pYyAOBaHHE C
OTpe/ieIEHHBIMU MTapaMeTpaMH U XapaKTepUCTHKAMU;

Ya 3 cHuMaTh MOKa3aHUS AIIEKTPOU3MEPUTENBHBIX MPUOOPOB MU MPHUCHOCOOIEHUN U
M0JIb30BaThCS UMU;

Y 2 skcmmyaTHpOBaTh AJIEKTPOOOOPYIOBAHME M MEXaHU3MBl TEpeIavyd JIBUKCHUS
TEXHOJIOTUYECKUX MAIIMH U anfapaTos;

VY14 cobuparh dMEKTPUUECKUAE CXEMBI,

VY1 5 uutaTh NpUHLKIUAIBHBIE, SJIEKTPUYECKUE U MOHTAKHBIE CXEMBI;

VYo 01.01 pacro3HaBaTh ¥ aHAIM3UPOBATH 3a/1auy W/ WK TIPoOIeMy B IPO(ecCHOHAIBHOM
W/WIM COLMAIbHOM KOHTEKCTE; BBLAETATh €€ COCTAaBHBIE YAaCTH; OMPENENSTh 3Talbl PEelIeHUs
3a/lauM; COCTaBJIATH IUIaH JEHCTBUIL; ONpenensiTh HEO0OXOTUMBIE PECypChl; pealn30BHIBATH
COCTaBJICHHBIN TUIAH;

Yo 01.02 Bragerh akTyaJbHBIMH METOJaMU PpabOTHl B MPO(PECCHOHATBHON M CMEKHBIX
chepax;

Y0 07.01 cobmro1aTh HOPMBI SKOJIOTUYECKON OE30TIaCHOCTH;

Yo 07.02 ocymecTBiaaTh padboTy ¢ COOJMIOJEHHWEM MPUHIUIOB  OEPEKINBOTO
MIPOU3BOJICTBA;

Yo 07.03 orneHuBaTh YpE3BBIYAWHYIO CHUTYaIlMIO; COCTABJATh QJITOPUTM JIEUCTBUU MpHU
Ype3BhIYANHON CUTYAIH U OMIPENENISITh HEOOXO0IMMBIE PECYPCHI s €€ YCTpaHEHUS;

Yo 09.01 moHuMaTh OOIIUKA CMBICT YETKO MPOU3HECEHHBIX BHICKA3bIBAHUI Ha U3BECTHBHIE
TeMbl (Mpod)ecCHOHAIbHBIE W OBITOBBIE), TIOHUMATh TEKCThI HAa 0a30Bble MPO(eCcCHOHATbHBIC
TEMBI;

Yo 09.02 yuacTBOBaTh B JAMAaiOraXx Ha 3HAKOMbIe OOIIMEe M MPO(ECCHOHATbHBIE TEMBI;
CTPOUTH MPOCTHIE BHICKA3bIBaHUSI O ce0e M O CBOEH MpodecCHOHANBHON AEATEeIbHOCTH; KPaTKO
000CHOBBIBaTh U OOBSICHATH CBOM JCUCTBUS (TEKYIIUE U TUIAHUPYEMBIE);

Yo 09.03 nucaTh npocThie CBSI3HBIE COOOIIEHMS HAa 3HAKOMBIE WJIM HHTEpECYIOIue
npodeccuoHalbHbIE TEMBI,

VYo 09.04 nepeBoauTh (CO cI0BapeM) TEKCThI PO ECCHOHATBHON HANPaBJIEeHHOCTH;

Yo 09.05 uurtaTh, MOHMMATh W HAXOAWUTh HEOOXOJMMbBIE TEXHUYECKHE MJaHHBIE U
MHCTPYKILIMU B PYKOBOJICTBAX B JIFOOOM JOCTYITHOM (hopMmare;



ConepxaHue TNPAKTUYECKUX M J1a0OPATOPHBIX 3aHSATHA OPUEHTHPOBAHO HAa MOATOTOBKY
oOyJaromuxcss K OCBOCHHIO MPO(PECCHOHATFHOTO MOJYJsI MPOrPaMMbl MOATOTOBKH CIIEIMATIHCTOB
CpEIIHETO 3BEHA 110 CIIELUATbHOCTH U OBJIAJICHUIO HPOPeCcCUOHATbHBIMU KOMNEMEHUUAMU:

I[IK 1.3. Ilpou3BoauTh OLIEHKY COCTOSIHUS HPOMBIIIJIEHHOIO (TE€XHOJIOIMUYECKOTO)
00OpYyZOBaHUS TIOCJIE BBINOJHEHHUS HAIAJAOYHBIX pabOT, KOHTPOJb TEXHUYECKOTO COCTOSHUS
000pyIOBaHUS TIPU BBOJIE B IKCILTYATAIIHIO.

[IK 2.1. Ilpou3BoauTh TEXHUYECKOE OOCIYKMBAaHUE W JUArHOCTHKY IMPOMBIIUIEHHOTO
(TeXHOJIOTHYECKOTO) 000PYAOBaHUS B MIPOLIECCE IKCILTYaTAllMK B COOTBETCTBUH C TEXHUUECKOU
JOKYMEHTAIUEH.

A Takxke pOpMHPOBAHMIO 0OU4UX KOMNEM EHUUIL'

OK 01- BeiObupate cnocoObl pemieHus 3a7a4  MPO(ECCHOHANBHON JeSITeIHbHOCTH
MIPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM;

Ok 07-CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOLIEH Cpelbl, pecypcocOepekeHHIO,
NPUMEHATh 3HAaHUS OO0 U3MEHEHHWU KIuMaTa, MPUHIUIBI OepexIMBOro IPOU3BOJICTBA,
3P PEKTHBHO AEHCTBOBATH B UPE3BBIYAMHBIX CHTYaIlHSX;

OK 09- Ilonb3oBatbcs Npo(hecCHOHATBHOW JOKYMEHTalUUeld Ha TOCyIapCTBEHHOM H
MHOCTPaHHOM $SI3bIKAX.

[IpakTrueckue u 1abOpaTOpHbIE 3aHATHS MPOBOJAATCS B PaMKaxX COOTBETCTBYIOIEH TEMBI,
TOCJI€ OCBOGHUS TUIAKTUYECKUX €AWHULI, KOTOpbIe 00eCTeunBaloT HaIMYKUe 3HaHUN, HEOOXOUMBIX
U1 €€ BBIIIOJTHEHHUS.



2 METOANYECKHUE YKA3AHMUSI
Tema 1.2 DiekTpUYecKre HeNu NOCTOSSHHOT0 TOKA

IIpakTnueckoe 3ansTue Nel
Pacuér 3JiekTpru4yecKuXx Lemnei mocTosHHOr0 TOKA

Hean: Hayuntbcst npoU3BOAUTH PACUET DJIEKTPUYECKUX LIETIEH.

BeinosiHuB padory, Bbl OyieTe yMeThb:
VY1 4 coOuparh NEKTPUUECKUE CXEMBI;
VY1 5 ynTaTh NPUHIMITHAIBHBIC, YJICKTPUIECKAE K MOHTAXXHBIE CXEMB,
VYo 01.02 BnaseTh akTyaJbHBIMH METOJaMH paboThl B PO(eCcCHOHATBHOM U CMEXHBIX cepax;

MarepuajbHoe o0ecneuenne: KapTouku HMHAMBUIYaIbHOTO 33JaHUS, METOJIUYECKHE
yKa3aHus

3ananmne:

1. Ilenb MOCTOSTHHOTO TOKA CO CMEIIAHHBIM COEAMHEHUEM COCTOUT U3 YETHIPEX PE3UCTOPOB.
B 3aBucumocTH OT BapuaHTa 3a3JaHbl: cxeMma Ienu (Mo HOMepy pHCYHKa, MpuiioxeHue 1),
conpoTtusiieHus pe3nuctopoB Ri, Ry ,R3 R4, Hanpsokerune U, Tok | niam momuocTs P Beeit nenw.

Onpenenuthb: 1) SKBUBAJIEHTHOE CONPOTHBIECHHE LENU Ry 2) TOKH, mpoxoasiue
yepe3 Kaxaplil pesucrop li, Iz, I3, 14, Pemenune 3amaun mpoBepuTh, IpUMEHHUB MEPBBIA 3aKOH
Kupxroda. Jlannsle 1151 cBoero BapuaHTa B3ATh U3 TabauubI 1.1.

Tabmuma 1.1 BapuanTsl 3ananuii

Homep Homep Ri, Om R, ,Om R3, Om R4, Om u, I P,
BapHaHTAa 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 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

IHopsinok BbINOTHEHUs PadOTHI:

Kparkue Teopernyeckue cBeaeHusi: Pemienue naHHOM 3ajgaun  TpeOyeT 3HaAHUSA
OCHOBHBIX 3aKOHOB TOCTOSIHHOTO TOKa, TMPOM3BOAHBIX (OPMYN ATHX 3aKOHOB M yYMEHHS HX
MIPUMEHSTH JUIsl pacuyera IEKTPUUECKUX LIeTel CO CMEIIaHHbIM COEIMHEHHEM PE3UCTOPOB.

[lepen pemeHueM 3ajauu CBOErO BapHaHTa PEKOMEHIYETCs €Il pa3 O3HAKOMMTHCA C
perieHueM rmpumepa

MeTtoarKy M MOCHEN0BAaTENBHOCTh JIEUCTBUN MpU
pellieHur 3aJad CcO  CMEIIaHHBIM  COEAUHEHHEM
PE3UCTOPOB PaCCMOTPUM B OOILIEM BHJIE HA KOHKPETHOM
TpUMeEDE.

1. BemmceiBaeM ycioBue 3amaud (coaepikaHue
YCIIOBUM 3a7[a4 BBIMCHIBATh MPUMEHHUTEIHFHO K CBOEMY
BapHUaHTY).

Vcnosue 3amaun. llenmb MNOCTOSIHHOTO TOKa CO
CMEIIaHHBIM  COCIUHEHHEM COCTOMT W3 YEThIpex
pesucropoMm. 3amaHbl cxema Iienu (puc. 1), 3HaUeHUs
COTIPOTHUBIIEHUI PE3UCTOPOB:

R1 =30 Om, R2 =20 Om, R3 =3 Om, R4=5 Om,

moIrHocTh e P =320 Br.
Onpenenurs:
SKBUBAJICHTHOE COTIPOTHUBIICHHUE 1IeTH ROK, 2) TOKH, TPOXOIAIINE Yepe3 KakK bl pEe3UCTOP.
Pemenne 3agaun npoBepuTh, MPUMEHMB MEPBHINA 3aKk0H Kupxroda.
BrimuceiBaeM W3 yCIIOBHE TO, YTO J@aHO M HYKHO ONPEICIUTh B BHAEC OYKBEHHBIX
0003HaYEHUI 1 YHCIIOBBIX 3HAUCHHH.
[IpogymaeM mmiaH (MOPSIIOK) peHIeHUs, Moadupas Mpu HEOOXOJAMMOCTH CIPABOYHBIN
Marepuai. B Hamem cirydae npuHUMaeM Tako# MOPSIOK PEIICHHS:
1) HAXOJIUM SKBUBAJICHTHOE COMPOTHBIICHHUE IICTTH
R,« = R12 + R34, 20e R12 = R1- Ro/(R1 + Ry) — napannenvnoe coeounenue,
R34= R3 + R4y — nocredosamenvrnoe coeounenue,
2) o6o3HauuMm TOKH li,l2,13,14 HA (puc. 1) cTpenkamMu M ompeneauM WX 3HAYCHHS W3
(bopMyIbl MOIIHOCTH:

—_ 12 _ = —
P=1"R,c— | = JP/R ; lo= 4= | ,rak xak npu nocinegoBaTe1bHOM COEIUHEHHN OHU

OJHU U TE K€, a L= Ulz/Rl; L= U12/R2, 20e Ui, = 1R12

4, Brinonasem PCUICHUC, HC 3a0bIBas HYMCPOBATh U KPATKO OIMCHIBATH ,Z[eﬁCTBHH.
Hmenno Tak PCUICHBI BCC TUIIOBLIC ITIPUMCEPBI mocoous.

OTCYTCTBI/IC OHUCbMEHHBIX MOSICHEHUU ,[[eﬁCTBI/Iﬁ MNpUBOAUT K HCIIOJIHOMY ITOHHUMAaHUIO
peuicHud 3aaa4, 6BICTpO 3a0bIBaeTCS.

5. BeimoniHsieM TPOBEPKY pEIICHUs CIeAYIOIUMH criocodamu: a) JIOTHYHOCTh
IMOJIYYCHHA TAKOT'O PE3yJIbTaTa, 6) IIPOBCPKaA pE3YyJIbTATOB C MPUMCHCHUCM IICPBOTIO U BTOPOI'O
3akoHa Kupxroda.

OOBSICHIM HEKOTOPBIE CIIOCOOBI TPOBEPKU PE3YIILTATOB PEIICHUSL.

[Tpumenenue nepBoro 3akoHa Kupxroda.




@opMynHpOBKa 3aKOHA: airedpamyeckas CyMMa TOKOB B Y3JIOBOW TOYKE paBHA HYIIIO.
MaremaTHrueckas 3anmch s y3i1a 0 CXeMbl e PUCYHOK 1:

h+bL=lwuli+1,-1=0

[Tpumenenue Broporo 3akoHa Kupxroda.

@opMynTUpOBKAa 3aKOHA: BO BCSKOM 3aMKHYTOM KOHTYpE DJEKTPUYECKOH IIenu
anredpandeckas cymma DJIC Y E paBHa anreOpanmveckoii cymme najaeHuil HanpspkeHuid Y I'R Ha
OTJENIbHBIX COTIPOTUBIICHUSAX ITOTO KOHTYpA.

B 3amknyrom kontype (puc. 1) mpunoxkennoe Hampspkenue U (anamormuno DJC mpu
BHYTPEHHEM COIPOTHBIICHINH NCTOYHHUKA TOKA, PABHOM HYJIIO) U TaJICHUS HAIIPSDKCHHS

Uio=1I- Rl; U3: |'R3 uUs=1Ry

O06x0/15 KOHTYp IO HaNpPaBJICHUIO TOKA (B JaHHOM CJIy4yae 110 YaCOBOMW CTPEJIKE), COCTAaBUM
ypaBHEHHE 110 BTOpoMy 3akony Kupxroda:

U=U 2+ Us+ Uy

[Toacuer Ganmanca momrHocTH. OOIIas MOUIHOCTH LENMH paBHA CyMME MOIIHOCTEH Ha
OTJIENTbHBIX PE3UCTOPAX.

st cxemsl nienu (puc. 1) P = P1+ P + P3 + Pyl Tak kak P = I>R wm

P=UIR,mo P=1%Ry+ IRy + IR+ %Ry wmu

P = U%,/R; + U? o/Ry + U%/R3 + U4/Ra.

Ecnu mpoBepky pelieHuss NpOBOAUTH IYTEM CpPAaBHEHHUS pE3ylIbTaTOB pELIEHUS JIPYrUMHU

2
crocobaMu, TO B JIaHHOM CJIy4dae BMECTO ompefeseHus Toka u3 ¢opmynsl P = |“-Rak MOXHO
ObUIO HAWTH HaNpsHKeHHE

U=PR, usP=U%R,,

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

[Tpumep 1. Ha pucynke 2 n3zo0pakeHa JIEKTpHUIECKas 1IEeTh CO CMEIIAaHHBIM COCTUHEHUEM
pe3ucTtopoB. M3BecTHBI 3HAYEHHS COMPOTUBIICHHNA pe3ucTopoB R; = 3 Om, Ry= 10 Om, R3 = 15
Om, Ry = 1 Om, nanpsoxenne U = /70 B u Bpems pabotsl nemu t= /0 y. Onpenenuts TOKH,
MPOXOIAIIHE uepe3 Kakabii pesuctop Iy, 12,1314,

00IIyI0 MOIITHOCTH 1ieT P u

R
——3 A Rx pacxon sueprun W.
+ @ =4 =114
- Ry + o P
- 5[] 114=114;
] |[| R, e o Y B) COCTaBHM
N - yYpaBHEHHE 10  BTOPOMY
Pue. 2 Puc. 3 Pue. 4 3akony Kupxroda, o0xoms

KOHTYp ILIeMH IO YacoBOil

CTpPCIJIKC,
U=U;+ Uy +Us=IR1+IRy3 +1R4 110=11- 3+ 11-6+11-1110B =110B8.

Bce cioco0bl IIPOBCPKU ITOATBCPKAAIOT IIPABUJIBHOCTb PCHICHHAA 3a1a4u

Pemienne 3agaum mo wHAMBHAYaJdbHOMY 3ananuio. [lpumep 1. Ha pucynke 2
n300pakeHa AJICKTPUYECKash IIeIb CO CMEIIaHHBIM COCIMHEHHUEM PE3UCTOPOB. M3BECTHBI
3HAUEHUS COMPOTUBIEHUI pe3uctopoB R1 = 3 Om, Ro= 10 Om, Rs = 15 Om, Ry = 1 Om,
Hanpsbkeane U = /70 B u Bpems paboTsl nenu t= /0 u. OnpenennTs TOKH, MPOXOSIINE

. yepe3 KaxIblii  pe3ucTop
d A

= A Ron 11,12,13,14,
@ . 1:1'1] 0OIILYI0 MOLIHOCTD 1ienu P u
+ 1 =
N Ry + pacxon suepruu W.
v A, J[]

: ﬁ U
Ry ‘=—o o=
Ry + —
p

Pue. 2 Puc. 3



114=114;

B) COCTaBUM ypaBHEHHE 0 BTOpoMYy 3akoHY Kupxroda, o0Xoas KOHTYp LeNH 10
4aCOBOM CTpEJIKE,

U=U;+Uz3 +Us=IR1+IRy3 +1R4110=117- 3+ 11-6+11-1110B=110B.

Bce criocoObI mpoBepKy MOATBEPKIAOT MPABUIILHOCTD PEIICHUS 3a/1a91

®dopma npeacTaBiieHHs pe3yJbTara:
CBOEBpEMEHHO UM NPABWILHO BBINOJIHEHHBIE PAacuy€Thl, CXeMbl B pabouel TeTpaau s
1a0b0paTOPHO-TIPAKTHYECKUX padbOT

Kpurtepuu onenku:

—«OTIMYHOY - TEOPETUYECKOE M MPAKTUYECKOE COJEpPKaHNUE TEMbI OCBOCHO TOJIHOCTHIO,
0e3 mpoOenoB, yMEHHS CPOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW Yy4YeOHBIC 3aJlaHUA
BBITIOJTHEHBI, KAYECTBO X BBIMOJHEHHS OIICHEHO BBICOKO.

—«XO0pomio» - TEOPETUYECKOE U MPAKTHUECKOE COACPIKaHUE TEMBI OCBOCHO MOJHOCTHIO,
06e3 mpoOenoB, HEKOTOpbIe YMEHHUs C(HOPMUpPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIC
TeMol y4eOHBIe 3aaHus BBITIOJHEHBI, HEKOTOPbIE BU/IBI 3aJJaHUH BBHITIOJHEHBI C OTHOKaMHU.

—«Y TOBJIETBOPUTEIFHO» - TEOPETUYECKOE W TPAKTHUECKOE COJEP)KaHWE TEMBI OCBOEHO
YaCTUYHO, HO MpoOesbl HE HOCAT CYLIECTBEHHOTO XapakTepa, He0OX0AUMbIe YMEHUsI paboThI C
OCBOEHHBIM MaTepHajoM B OCHOBHOM C(pOpMHUPOBaHBI, OOJIBITHHCTBO MPEAYCMOTPEHHBIX TEMOH
yUeOHBIX 33JaHUH BBIITOJIHEHO, HEKOTOPHIE U3 BHITIOJTHEHHBIX 3aJaHUI COJIEPKAT OTHOKH.

—«HeymoBiIeTBOPUTEIBHO» - TEOPETHYECKOE U TMPAKTHYECKOE COJCpKAHWE TEMBI He
OCBOEHO, HEOOXOMMbIE YMEHUS He c(hOPMUPOBAHBI, BHIIIOJHEHHBIC YUeOHBIC 3aJaHUS COJIEPIKAT
rpyOblie OIMOKH.

JlaGopaTtopHoe 3ansTue Nel
CoOopka cxeMm coeJUHEHU pe3rCTOPOB U NMpoBepka 3akoH0B OMma u Kupxrogda

Henb: omnbiTHAs  MpoBepKa  COOTHOLIEHWH  AJIEKTPUYECKUX  BEJIWYMH  TPHU
MOCJIEIOBATEILHOM U NapauIeTbHOM COEIMHEHUH MPUEMHUKOB 3JIEKTPUUECKON SHEPTHH
Bbinosinus padory, Bl Oyere ymMeTh:
Y14 cobuparh dIEKTPUUECKUAE CXEMBI,
VY7 5 untaTh NPUHLUKIUANBHBIE, JIEKTPUUECKUE U MOHTAXKHBIE CXEMBI;
VYo 01.02 BnageTh akTyaJIbHBIMH METOJIaMU PabOThI B POo(heCcCHOHATBLHOM M CMEXKHBIX cepax;
MartepuanbHoe obOecnedenue: Vcrounuk mnocrosHHoro Toka Ha 250  B;
AIIEKTPOU3MEPHUTENbHBIE TPUOOPBI; IAMIIOBBINA PEOCTAT; COEAMHUTEIbHBIE IPOBOA.
3amanmne:
1 mpoBepka OCHOBHBIX COOTHOIIEHUIN MEXIy TOKOM, HANpPSDKEHHUEM M COMPOTHBICHHEM
[IPH MOCJIEI0BATEILHOM U MapauIeIbHOM COEIMHEHUH AIIEKTPONIPUEMHHIKOB.

Iopsinok BbIMoaHeHuss padorbi: 1. Jlomyck k paboTe: BXOAHOW KOHTPOJb B BHJIE
(pOHTAIBHOTO OIpOCa:

- KaKoe COeIMHEHNE HA3bIBAIOT MOCIEA0BATENLHBIM?

- 3akoH OMa Ji1s yJacTKa LEenH

- Kak ormpenensiercs oOlee CONMPOTUBJICHHE IENU C TMOCIeAOBATEIbHBIM COCIMHEHHEM
3JIEMEHTOB?

- KaKo€ COEMHEHUE Ha3bIBAETCS MapajieIbHbIM?

- popmynupoBKa nepBoro 3akoH Kupxroda ans y3na

- 4TO Ha3bIBAETCS y3JI0M, BETBbIO, KOHTYPOM?

- OCHOBHBIE COOTHOIIEHUS MEXIYy TOKOM, HAIpPSIKEHUEM U COMNPOTHBICHUEM MpU
NapajuieJIbHOM U TOCJIEI0BATEIbHOM COEAMHEHUU.
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2. COopKa 3IEKTPUIECKUX CXEM.

Xoa paborbl: O3HaKOMHUTBCS CO cxemou (puc.l) mociaeaoBaTebHOTO COCAUHEHHUS U

IIPOBEPUTH MPABUILHOCTb COEIMHEHUSI.

1.  C paspelwenus npemnojaBares BKIOYUTh B CETh, 1 YCTAHOBUTH 3a/1aHHOE

HaIpsDKEHHUE, KOTOpPOE BO BPEMsI OIbITa MOJAJEPKUBAETCS MOCTOAHHBIM. [loakimtouas

BOJBTMETP (IIOOYEPEAHO) MapajUIeIbHO KaXKIOMY IPUEMHUKY, U3MEPUTH MaJIleHUE
HanpspkeHud Uy, Uy, Us. [lokazanus amnepMerpa U BOJIbTMETpa 3aHECTH B TaOIuUILy |

/A\ HA1 " . -

ok ® ¥ &

H2] ééé
K2]

IR
K3

Pucynoxk 1. Cxema nociie1oBaTe€I-HOTO COSTMHEHUS MPUEMHUKOB

Tabmuna 1. [locnenoBarenbHOE COEAMHEHNUE ANEKTPOIPUEMHUKOB

N3mepeno Brruucneno
lo |U U |U|Us|Ri |[R2 |Rs |Res [P |P |P |Pes
11 1 2 3 11 i 1 2 3 101
A | B/ BIB|B |[OMm|Om |Om |OmMm B |B |B |Br
T [T |T

3. [Ipoussectu BorurciaeHusi. CpaBHUTDH Pe3yIbTaThl MOTYYCHHBIX JaHHBIX.
4. Cnenatp BbIBOA. O3HAKOMUTBHCS CO CXEMOM MapajuieIbHOTO COSAMHEHUS TPUEMHHUKOB (pHC.2).
CobpaTth cxemy, MPOBEPUTH MPABUIBLHOCTH BKIIIOUEHUS.

5.C paspenieHuss pyKOBOJIUTENS BKIIOYUTH CXEMY, YCTaHOBHUTH HampsbkeHue. llooudepenHo
BKJIOUAsl KaXKJO€ W3 CONPOTUBICHHM HW3MepuTh TOK BeTBeil. [lokazanus ammepmerpa u

BOJIbTMETpA 3aHECTU B TaOIMILy.2.

/A\ H1mm2m
kg X K X
H2 S & O
- ® ® ®
H3 @ @ ®

K3

PI/ICYHOK 2.Cxema napajijieJIbHOT'O COCAUHCHU A HpI/IéMHI/IKOB

Ta6n1/1ua 2.Cxema MapaJiuiCJIbHOTO COCAUHCHUS HpI/IéMHI/IKOB

H3mepeno Beruucieno
U |l |2 |1z |les |Rt |R2 |Rs [Res [P |P | P | Pgs
I it} . 1 2 3 i1}
B AJlA|A A OMm |OM |OmMm |OM |B |B | B | Bt
T |T |T




6.ITpousBectu BorumcieHus. CpaBHUTH PE3yabTaThl MOJTyYSHHBIX TAHHBIX.
7.Cnenars BBIBOJ

dopma npeacTaBlieHUs] pe3yJbTaTa: COCTAaBIEHUE OTYETAa U OTBETHl Ha KOHTPOJIbHbBIE
BOIIPOCHI [TPH 3aILUTE:
1. B dem cxoacTBO u paznuuue 3akoHa Oma Jj1sl yyacTKa e U BCel 1enu?
2. Tlouemy mnsa ompenenenuss DJ[C MCTOYHMKA TOKa C IOMOIIBIO BOJBTMETpA
HE0OX0IMMO Pa30MKHYTh IETh?
Uro ¢u3muecku BrIpaxaeT nepBolii 3akoH Kupxroda?
4. CdopmymupoBaTh BTOpod 3akoH Kwupxroda, 3ammcats ero B MaTeMaTHYeCKON
dbopwme.
5. Moxer 1M CONpPOTHUBIEHUE YyYacTKa JIBYX MapajyielbHO COEIMHEHHBIX
IIPOBOJTHUKOB OBbITH 00JIbLIE (MEHBIIIE) 0000 U3 HUX?

Kpurepuu onenkn:

—«OTIUYHOY - TEOPETUYECKOE U MPAKTHUUECKOE COJEPKAHUE TEMbl OCBOCHO MOJIHOCTBIO,
0e3 mpoOenoB, yMEHHS CPOPMHPOBAHBI, BCE IMPEAYCMOTPEHHBIE TEMOW Yy4YeOHBIC 3aJlaHUS
BBITIOJIHEHBI, KAYECTBO UX BBITIOJHEHHS OLIEHEHO BHICOKO.

—«XOpoIIO» - TEOPETUYECKOE U MPAKTUYECKOE COJEpKAHUE TEMbl OCBOECHO IOJHOCTHIO,
0e3 mpoOenoB, HEKOTOphbIE YMEHHUs CHOPMHUpPOBAHBI HEAOCTATOYHO, BCE TMPEIYCMOTPEHHBIS
TeMOIl yueOHbI€ 3a/1aHuUs BBITIOJIHEHBI, HEKOTOPbIE BU/IbI 33JJaHUI BBITIOJHEHBI C OTMOKAMH.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUUYECKOE U MPAKTUYECKOE COJIEpP’KaHHWE TEMbl OCBOEHO
YaCTUYHO, HO MPoOesIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOqUMble YMEHHUs paboThI ¢
OCBOEHHBIM MaTepuajioM B OCHOBHOM C(HOPMHUPOBAHBI, OOIBIINHCTBO MPETyCMOTPEHHBIX TEMO
y4eOHBIX 33JaHUI BBITIOJIHEHO, HEKOTOPhIE U3 BHITIOJHEHHBIX 3a/1aHUI COJEPKAT OIITMOKH.

—«HeynoBneTBOpUTENBLHO» - TEOPETHUYECKOE U MPAKTUYECKOE COJCpKAHUE TEMbl HeE
OCBOEHO, HEOOXO0TMMbIe YMEHHSI HE C(HOPMHUPOBAHBI, BHITIOJHEHHbIE YUeOHBIE 3a/IaHUs COIEPKAT
rpyObIe OITHOKH.

w

Tema 1.4 JiekTpuYecKue Henu nNepeMeHHOro ToKa
IIpakTnyeckoe 3ansitue Ne2
PacuéT Hepa3BeTBJIEHHOI 1eNU NEPEMEHHOT0 TOKA

Heab: HayuUTHCS MPOU3BOIUTH pacUeT HEPA3BETBICHHBIX LIENEel epeMEHHOro TOKa
Bbinosinus padory, Bl Oyere ymMeTh:

Y14 coOuparh MEKTPUIECKHE CXEMBI;
Y1 5 uutaTh NpUHLIKIUANBHBIE, YIEKTPHUECKUE U MOHTaXHBIE CXEMBI;
Yo 01.02 BnafeTh akTyallbHBIMH METOJaMH paboThl B POo(hecCHOHaNBHOM U CMEXHBIX chepax;

MarepuanbHoe o0ecnmedyeHHe: METOIMYECKUE YKa3aHWS, WHIUBUIYAJIbHBIE KAPTOUYKHU
3alaHuH

3aganue: /{13 1enu nepeMeHHOro TOKa, cojepKalield pa3TudIHbIe AIEMEHTHI (PEe3UCTOPSI,
WHIYKTUBHOCTH, €MKOCTH), BKJIIOYEHHBIE  MOCJIEOBATEIbHO,  ONPEACNTUTh  IOJHOE
COTPOTHBIIEHUE, MOIIHOCTH (aKTUBHYIO, DPEAKTHBHYIO, TMOJHYI0) U TOCTPOUTH BEKTOPHYIO
IarpaMmy.

IHopsiaok BbINOJHEHHS PA0OTHI:

Xonx padorsi: Ilepen pemieHueM 3aJaud CBOErO BapHaHTa PEKOMEHAYETCS €llle pa3s
O3HAKOMHUTBCS C PELICHUEM ITpUMEpa
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MeTouKy U IOCIIEI0BATENBHOCTh JEHCTBUM 110 PELICHUIO TAKOIO TUIIA 337a4 pacCMOTPUM
Ha KOHKPETHOM IIpUMEDE.

AxTuBHOE compoTuBieHue Katymku R, = 6 Owm, usHayktuBHoe X = 10 Owm.
[locnenoBarenpHO ¢ KaTYIIKOW BKJIIOYEHO aKTUBHOE conpoTuBieHue R = 2 Om u KOHAEHCaTop
conpotuBiiecnueM X = 4 Owm (puc.l a). K uenu npunoxeno nHanpsokenune U = 508
(meiicTByrOIIIEE 3HAUCHUE).

Omnpenenutsb: |) momHOe cOnMpoTHUBIEHUE IENH; 2) TOK; 3) K0dduiuenT MomHocTH; 4)
aKTHBHYIO, PEAKTUBHYIO U TOJHYIO MOIIHOCTH; 5) HampsHKEHUS Ha KaKJIOM CONPOTHUBIICHHUH.
Haueptuts B MaciTabe, BEKTOPHYIO TUarpamMmy LEIH.

1. OnpenensieM MOJIHOE COMPOTUBIIEHUE LIETIN:

Z = J(Re +R)2+(x_ —Xc)? =+/(6+2)% +(10—4) =101

2. OnpenensieM TOK:

= v = 100 =10A
Z 10
3. OnpenensieM K03 (HUIMEHT MOIITHOCTH 1IETIH:
. X, —% 10-4
singp=-+t—C= =0,6

10
no tabmuuam bpaguca Haxogum @ =36°50". Yroxa casura a3 ¢ HaxXoAuUM MO CHHYCY BO

n30exaHue MOTepH 3HaKa yriia (KOCUHYC SBJISIETCS YeTHON (pyHKLINEH).
4. OnpenensieM akKTUBHYIO MOLTHOCTb LEMH:

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

5. Onpenensem PEaKTUBHYIO MOILHOCTb LIENH:
Q=1%-(X_+X.)=5"-(10-4)=1504ad

6. OnpenensieM MOJHYI MOIIHOCTb LIENH

S=P2+Q% =/2002 +1502 = 250 A- A

i' ‘r(
|
u| 7 R @
[
!—E—J:‘

a)
0 28 30 40 S0 s08
N R T (Y e A

2 JFJ 4 JA

Pre, 3

Pucynox 1.Cxema 1nienu 1 BEKTOpHas auarpaMmma

7. OnpenensieM NajeHUs HAIIPSHKEHUS HAa COMIPOTUBIICHUAX IICTTH:

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

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

[TocTpoeHne BEKTOpHON aMarpaMMbl HayMHAeM C BbIOOpa Macmraba g ToKa |
HaNpsDKeHUA. 3aJaeMcsi MaclITaboM 1o ToKy: B 1cM — 1A 1 MacmrTabom 1o HanpsHKeHUIo: B 1cM
— 10 B. IloctpoeHne BEKTOpHOW auarpaMmbl (puc.50) HaYMHAEM C BEKTOpa TOKA, KOTOPBIH

OTKJIaAbIBA€CM II10 'OPU30OHTAJIU B Maciitaoe
54

14/cm
aKTUBHBIX conpoTuBieHusX Ur, 1 Ug.
U3 xonna Bektopa Ur OTKIabIBaEM B CTOPOHY OTIEpexKeHHsS BeKTopa Toka Ha 90° BEKTOp

najgeHus HanpspkeHus Up Ha MHIYKTUBHOM CONPOTHMBJIEHMH jiuHOM 908 = 5 cu. U3 xoHua
10B/cm

BCKTOpa U|_ OTKJIaAbIBAEM B CTOPOHY OTCTAaBaHUA OT BCKTOpA TOKa Ha 90° BCKTOp HaJACHUSA

=5cwm - Baonp BCKTOpPA TOKA OTKJIAAbIBAEM BCKTOPLI majgicHui HaIIpsSDKCHUSA Ha
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HanpsuKeHus Ha konaencarope Uc mmnon 208, . T'eomerpuueckas cymma BEKTOPOB Ugg
10B/cm
,Ur,UL 1 Uc paBHa nosiHoMy HamnpsbkeHuto U, TpuiiokeHHOMY K LIETIH.

®opMa mnpeacTaBJeHUs Ppe3yJbTaTa: CBOCBPEMEHHO M MPABHJIBHO BBITIOJHEHHBIC
pacuérbl, o(opMIIEHHBIE B TETPAIH VIS 1a00PaTOPHO- MPAKTUYECKUX pabOT.

Kpurtepuu onenku:

—«OTIMYHOY - TEOPETUYECKOE M MPAKTUYECKOE COJEpPKAHUE TEMbI OCBOCHO TOJIHOCTHIO,
06e3 mpobenoB, ymeHusi cHOpMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOH ydeOHBIC 3aJaHHs
BBITIOJTHEHBI, KAYECTBO MX BBIMOJHEHHS OIICHEHO BBICOKO.

—«XO0pomuio» - TEOPETUYECKOE U MPAKTHUECKOE COACPIKaHUE TEMBbI OCBOCHO MOJHOCTHIO,
0e3 mpoOenoB, HEKOTOPbIE yMEHUS CHOPMHUPOBAHBI HEIOCTATOYHO, BCE IPEIyCMOTPCHHBIE
TeMol y4eOHbIE 3aJaHus BHITIOJHEHBI, HEKOTOPbIE BU/IBI 33JJaHUI BBHITIOJHEHBI C OUTHOKaMHU.

—«Y TOBJIETBOPUTEIFHO» - TEOPETUYECKOE W TPAKTHUECKOE COJEP)KaHHUE TEMBI OCBOEHO
YaCTUYHO, HO MPoOesbl HE HOCAT CYLIECTBEHHOTO XapakTepa, He00X0AuMble YMEHUsI paboThI C
OCBOEHHBIM MaTepHajoM B OCHOBHOM C(pOpPMHPOBaHBI, OOJIBITHHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JaHUH BBITTOJIHEHO, HEKOTOPHIE U3 BHITIOJTHEHHBIX 3aJJaHUI COJIEPKAT OITHOKH.

—«Hey/moBIeTBOPUTEIBHO» - TEOPETHYECKOE U TMPAKTHYECKOE COJCpKAHWE TEMBI He
OCBOEHO, HEOOXOMMbIE YMEHUS He c(hOPMUPOBAHBI, BHITIOJHEHHbBIE YUeOHBIC 3aJaHUS COJIEPIKAT
rpyOblie OIIMOKH.

IIpakTHyeckoe 3anaTHE No3
Pacuér sjiekTpuYecKHX 1eneil Npu coeTMHEHUN 00MOTOK «3Be3/10i»

Henab: onpeneneHue TOKOB U MOLTHOCTEN IS e TpeX(a3HOro MepeMEeHHOro ToKa MpH
COEIMHEHUH PUEMHHUKOB «3BE3T0M».

Bbinosinus padory, Bbl Oyere yMeTh:
VY14 cobuparh dMEKTPUUECKUAE CXEMBI,
VY 5 untaTh NpUHLUKIUANBHBIE, SIEKTPUUECKUE U MOHTAXHBIE CXEMBI;

VYo 01.02 Bragers akTyalsHBIME METOIAMH PabOTHI B IPO(ECCHOHAIBHON U CMEKHBIX cdepax;
MarepuaJjibHoe obecniedenue: VHIMBUyaIbHBIC 3a/IaHHSI, METOIUICCKUE YKA3AHHS
3apanue: B TpéxdaszHyr UETHIPEXMPOBOAHYIO CETh C JIMHCHHBIM HAIpPsSDKCHHEM

BKJIFOUCHBI 3BE3JI0M pa3HbIC IO XapaKTepy cCOmpoTHBjIeHUsA. OmnpenenuTh TOKH U MOIIHOCTH B

(hazax.

Iopsinok BbINOJIHEHHSI Pa0OTHI:

Jlnst pemieHus 3amadd HY)KHO 3HaTh IPOrpaMMHBIA MaTepual TeMbl «Tpexdaznbie
AIIEKTPUYECKHE IIETIH», OTUETIMBO MPEJCTABIATH COOTHOIICHUS MEXKIY (ha3HBIMU U TUHEHHBIMU
3HAYCHHUSAMHU TOKOB M HAIPSHKCHUH MPU COSAMHEHUM TOTPEOMTENCH DIIEKTPUYCCKOW SHEPruu
3BEe370H U TPEYrOJIbHUKOM.

Jlnst o3HAKOMJIEHUsT ¢ OOIIeld METOAMKON pelIeHUs 3ajad JaHHOW TEMbl IPHUBEICHBI
(bopMyIIbl, MOKA3aHO UX MPAKTHUYECKOE MPUMEHEHHE.

1 Ror
Ao—t—=

Iy _Y Rez
S

T Y% Ray

Pucynox 1 Coenunenue notpedureneit «3Be310i»

[IpunsaTeie 0003HaYeHHs Ha cxeme (puc.1):
TUHEIHOe HaMpsDKEeHNe
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¢azubie Hanpspxenus Ug, Uy, Ug, U
JTMHEWHbIE TOKHU (OHM ke (a3Hble TOKU) Iy, I, Iy, Iy, I¢
TOK B HEHTpaJIbHOM MPOBOJIE, PaBHBI T€OMETPHUECKON CyMMe (Da3HBIX TOKOB
ly=1,+ g+
[Ipy Hamuyuu HEUTpPaTBLHOTO NPOBOJA MpPH JIOO0H Harpy3ke (paBHOMEPHOH WM
HEpaBHOMEPHOI) CHpaBeAIMBO COOTHomieHWe Mexnay (asaeim Uy u  smHelHBIM  Ujp
Un

HanpsbkeHueM Uy = 7

[lomMHs,, 4TO HEWTpaJbHBIM MPOBOJ MpHU JIOOBIX Harpy3kax oOecCHedYMBAaEeT PaBEHCTBO
(a3HBIX HANIPSDKECHUH TPUEMHHUKOB SHEPIUH, TOTYIUM

U([)=UA=UB=UC

3HaueHue ¢a3HbIX (OHU K€ JIMHEIHbIE) TOKOB OIpeieNsieM Mo 3akony OMa:
1®1=IA=;T§I)1; 1¢2=1A=:Ti; I(D3=IA=I:T¢;
Harpy3ka 4mcTo axkTHBHAs, MOSTOMY MOIIHOCTH a3 OmpenesiseM IO CIEAYIOIINM
dbopmynam:
Py, =PA=I<%1 "Roq
Ppy =P =I§,2-R¢2
Poz = P = 133 " Ros
AKTHBHYIO MOIIHOCTHh Tpex(a3HOTO TOTpPeOHTENst SHEpruu P ompenenseM Kak CyMMY
MOIITHOCTEH Tpex (a3s:
P =Py + Pg+ P;
Xoxa padoThI:
B YCTBIPEXNIPOBOJHYIO CCTh BKIIIOUCHA HCCUMMETpHYHAd Harpys3ka, COCIWHCHHAA B
3Be3ay (puc. 4). Jlanbl conpotuBienus B paszax. JImneitHoe HanpspkeHue cetu .OnpeaeuTh
TOKU ¥ MOIITHOCTH B (hazax.

1. Onpenensiem (pazHoe HaMpsHKEHHE

A — e
i Up =238 _ 2208
i - - *T V3 1,73
N § 2.0npenensieM TOKH B (ha3ax:
; Up Up 220
= =

" Zy JRZ+XZ V&t 62

Pucynok 4. Coequnenue
noTpeouTene B

<<3B63,Z[y»
U U 220
Ip=—2= c - 444
Zg  JRE+XEZ V32+42
. _Ug —220—22,4
7R, 11
3.0npenensieM yriel caBura ¢as B Kaxa0# ¢aze:
i X4 6 0,6 36°50"
Sin = =—-——= —0,06; = —
Pa 7, 37 1 62 ®Da
i X 4 0,8 53°10"
Sin =—=———= —0,0; = —
?Pp 7 37 1 42 ®p

Pc = O, TaK KaK B (ba3e C eCTh TOJIBKO aKTHBHOE CONIPOTUBJICHUC.
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OmnpenensieM MOITHOCTH B (pazax:
a) aKTUBHYIO
P = PA + PB + PC

PA=L§'RA PB=I§'RB PC=ICZ'RC

P =22%2-8+44?-3+22%-11 =3872+ 5808 + 5324 = 15004Bm
0) peaKTUBHYIO
Q=04+0p+0Qc
B 9310l CcymMe peakTHBHAas MOIIHOCTh KATYHUIKM CYMTAeTCS IIOJOKUTEIBHOM, a
peaKkTHBHAs MOIIHOCTh KOHJIEHCATOPa — OTPULIATEIBHOM.
B ¢aze C peaktuBHas MOIIHOCTH paBHA HYITIO.

Q=04+0s
QA=I/%+XA QB=I§+XB
Q= 2226+ 44%2 -4 =2904 4 7744 = 10648BAp

®opma npeacraBiaeHus pe3yabTara: CBOEBPEMEHHO W IPABUJIBHO BBHITIOJHEHHBIC
pacuéTel, OTUET MO paboTe B TETPaIu AJs J1a0OpaTOPHO- MPAKTHUYECKUX padoT.

Kpurtepun ouenku:

—«OTIMYHOY - TEOPETHYECKOE M MPAKTUIECKOE COJEp)KaHNE TEMbl OCBOEHO MOJHOCTHIO,
06e3 mpoOenoB, yMEeHHS CPOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW Yy4YeOHBIC 3aJlaHUS
BBITIOJIHEHBI, KAYECTBO UX BHITIOJHEHHS OLEHEHO BHICOKO.

—«XOpoIIO» - TEOPETUYECKOE U MPAKTUUYECKOE COJEpKAHUE TEMbl OCBOCHO IOJHOCTHIO,
0e3 mpoOenoB, HEKOTOpbIe YMEHHUs C(HOPMUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPECHHBIC
TeMOI1 yueOHbI€ 3a/1aHUs BBITIOJIHEHBI, HEKOTOPbIE BU/IbI 33JaHUI BBITIOJHEHBI C OITMOKAMH.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE U MPAKTUYECKOE COJIEp’KaHHWE TEMbl OCBOEHO
YaCTUYHO, HO TIPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OX0auMble YMEHHs PabOTHI C
OCBOEHHBIM MaTepuajioM B OCHOBHOM C(HOPMHUPOBAHBI, OOIBIINHCTBO MPETYCMOTPEHHBIX TEMOI
y4eOHBIX 33JaHU BBITIOJIHEHO, HEKOTOPhIE U3 BHITIOJHEHHBIX 3a/IaHUI COJEPIKAT OIIMOKH.

—«HeynoBneTBOpUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpKaHHE TEMbl HE
OCBOEHO, HEOOXO0IMMbIe YMEHHsI HE C(DOPMHUPOBAHBI, BBITIOJTHEHHbIE Y4eOHbIE 3a/1aHUs COIEPKAT
rpyObIe OITHOKH.

Tema 1.5 DiexkTpuyecKkne U3MepeHUs U 3JIEKTPOU3MepHUTeIbHbIe NPUOOPBI

JlaGopaTopHoe 3ansiTHe Ne2
MeTtoabl U3MepeHns TOKA, HATNIPSIZKEHUsS] U MOLIIHOCTH

I.le.m;: 06yquI/Ie MCTOJaM HU3MCPCHUS IJICKTPUUICCKUX IMAPpaAMCTPOB: TOKA, HAIIPAKCHUA,
MOIIDHOCTH.

BeinosiHuB padory, Bl OyeTe yMeThb:
Yn 1 noaOupate ycTpoHCTBa 3JIEKTpUUYECKHE HPUOOPBHI U 000pYIOBaHHE C OINpENelIeHHBIMU
napaMeTpamMu M XapaKTepUCTHKaMU;

VY1 3 cHuUMaTh NOKa3aHUs IEKTPOU3MEPUTENbHBIX TPUOOPOB U MPUCHOCOOIECHUH U
I10JIb30BaThCS UMU;
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Yo 01.01 pacnio3HaBaTh U aHATU3UPOBATH 337auy W/WIK poOIeMy B Po(hecCHOHATTLHOM H/HITH
COLIMAJILHOM KOHTEKCTE; BBIJIENSTh €€ COCTaBHbIE YACTH; OIIPENEIISITh 3Tallbl PELLICHUS 3a]auu;
COCTABJIATH IUIAH JICHCTBHIA; OTIPENIENIATh HEOOXOIUMBIE PECYPChI; pean30BbIBATH
COCTaBJICHHBIHN IIJIaH;

VY0 09.01 noHuMarth 00U CMBICI YETKO IPOU3HECEHHBIX BbICKA3bIBAHUI Ha N3BECTHBIE TEMBI
(mpodeccroHambHBIC U OBITOBEIC), TOHUMATh TEKCTHI Ha 0230BbIC MPOPECCHOHATBLHBIC TEMBI;

MarepunaibHoe ofGecnedeHHe: aMIepMETP, BOJBTMETP, BAaTTMETP, MYJIBTUMETD,
MCTAaOMMCECTP, METOJUYCCKHUEC YKAa3aHU A

3ananue:
1 Y3yunth MeTOABI U3MEPEHUS TOKA, HANIPSHKEHUS, MOLIHOCTH.

2.3apucoBaTh CXe€Mbl JUISI M3MEPEHHs [apaMeTpoB C MpuOopamMu (amMmepMeTpoM,
BOJIbTMETPOM, BaTTMETPOM).

3.Pacmm¢poBath Hkanbl U3MEPUTEIbHBIX IPUOOPOB
4..3anumuTe pacy€THble GOPMYIIbI Ul ONPEAEIEHUs] TOKA, HAIPSKEHUS U MOLTHOCTH.

S5.Pemienne 3amaunm  HaA OMpENEICHHUE COMPOTHUBIEHWNA IIyHTa H J100ABOYHOTO
COIIPOTHUBJIICHUS.

IHopsiaoK BbINOJIHEHHS PA0OTHI:

Kpatkue Teoperudeckue cBeieHUsA

N3mepenue cuiibl AIEKTPUYECKOTO apaMeTPOB OCYIIECTBIISIOT IBYMSI METOJAMU: METOJ
HEMOCPEJCTBEHHON OLIEHKH U METOJIOM CPaBHEHHUSI.

MeTo1 HENOCPEe/ICTBEHHOW OIIEHKH H3MEPEHUs DIEKTPUUYECKOr0 TOKa, HaNpsKEHUs
OCYILIECTBISIOT C TIOMOIIBIO MPSMO MOKA3bIBAIOUIUX aMIIEPMETPOB, TI'PaTyUPOBAHHBIX B
€IMHULIaX HU3MepseMOil BeNMYMHBI (amrepax) U BOJbTMETPOB. AMIEPMETPhI BKIIIOYAIOTCS B
Lenb MOCe0BaTeIbHO C HArPY3KOM, @ BOJBTMETP MapajlieibHo..

BxrodeHHBIN B 11ETh aMIICPMETP OKA3bIBACT HA PEXKUM L ECIIN OHpeI[eJ'IéHHOC BJIMSIHUEC, TJI
YMCHBIICHUA KOTOPOIO H606X0,Z[I/IMO CTPOI'0 BBIIOJIHATE CICAYIOIIEC YCIOBHUE. BHYTPCHHEC
COIIPOTHUBJICHUE aMIICpMETpPa Ra JOJIZKHO OBITH MHOTO MEHBIIIE COITPOTHUBJICHUSA HAI'PY3KHU Ru

HpI/I OTOM BHYTPCHHCC COIPOTHUBJICHUC BOJBTMETPA JOJKHO OBITb MHOTO OOJIBIIIE
COIIPOTHUBJICHUA HArpy3KH, yTOOBl CHU3UTH BIIMSHHE BOJIbTMCTpa Ha PEKHUM HU3MEPACMOIO
y4qacCTKa LUelu U YMCHBIINUTD CUCTEMATUYCCKYHO METOAUYCCKYIO ITOT'PCIIHOCTD

MeTtoa  cpaBHEHUS obecneunBaer Ooiee BBICOKYKO TOYHOCTb HSMepeHHﬁ. Ero
OCYIICCTBJIAKOT C MIOMOIIBIO HpI/I60p0B — KOMIICHCATOPOB, OTIIMYAIOIIUXCA TEM CBOﬁCTBOM, YTO B
MOMCHT HM3MCPCHHUS MOIONHOCTL B HSMepHeMOﬁ OcIM HE HOTpe6J'I$IeTC$I, T.C. BXOJHOC
COITPOTHUBJICHHUC ITPAKTHYCCKH OECKOHEYHO.

Ilo pony Toka npuOOpHl JeNAT Ha aMIEPMETPbl, BOJBTMETPHl  MOCTOSHHOTO MU
MIEPEMEHHOT0 TOKOB. B aniekTpoMexaHn4eckuX npubopax MCIONIb3YIOT MarHUTOIEKTPUUECKYIO,
AJIEKTPOMArHUTHYI0 U JIEKTPOJUHAMHUYECKYI CUCTeMbl.. Jlms u3MepeHus OOJIbLIMX
MOCTOSIHHBIX TOKOB MapajulelbHO  3aXXUMaM  aMIIEpMETpa MPUCOECAUHSAIOT  LIYHT,
MPEJCTABIAIOIMUNA cO00I MPSIMOYTOJIbHYIO MAaHTaHMHOBYIO IIacTuHy. i M3MepeHHs TOKOB
Bblie S0A MPUMEHSIOT Hapy)XHble IIYHTHL. [ m3MepeHus: OOJbIIMX 3HAUYEHUI HampsHKeHUs
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MPUMEHSIOT  J00aBOYHBIC  COTMPOTHUBIICHUS, KOTOPBIC TMOJKIIOYAIOT  TOCIEIOBATEIHHO
BOJIbTMETDY.

Ru=Ra/(n-1),
rae Ra- conpoTtusienue amnepmerpa, OMm;
Ru — conporuBnenue myHrta, Owm;

N - k03 (HUIMEHT IIYHTHPOBAHHUS, TOKA3BIBAIOIINNA BO CKOJBKO pa3 yBEIHMYUBACTCS
IpeAesl U3MEPEHUS aMIIEPMETPA € BKIKOYEHHBIM IIYHTOM;

n=1/1 A,
rae | - u3mepsieMslii Tok, A
| - TOK, MPOXOATINI Yepe3 aMIIepMETP.
R,=Ry (m-1),
rae R, - mo6aBounoe conpotusnenue, Om;
Rv _compotuBnenue BoabT™MeTpa, OMm;

M -9ucao, ITOKa3bIBAKOIIEe, BO CKOJBKO pa3 HGO6XO}II/IMO YBCIUYNUTE MNPEACTT
HU3MEPCHHA BOJIBTMETPA.

DONEeKTPOMarHUTHBIE aMIIEPMETPbl W BOJBTMETPHI TPHUTOIHBI JJII HW3MEPEHUs Kak
MOCTOSIHHOTO, TaK W MEepeMEHHOro TOKOB. bmaromapss mpocToTe, HEBBICOKOM CTOMMOCTH U
HAAEKHOCTH DIIEKTPOMArHUTHBIE TNPUOOPHI  IIUPOKO TMPUMEHSIOT s H3MEpEeHus ToKa,
HaNpsDKEHUS B LENSX MOCTOSHHOTO U TMEPEeMEHHOTO TOKOB IMPOMBIIIIEHHOW YacToThl (50 u
400I'm).

K HenocraTkaM 351eKTpOMAarHUTHBIX TPUOOPOB OTHOCHT:

- MaJIyt0 YyBCTBUTEJIbHOCTb;

- HeJIMHEHHOCTH IIKaJIbI (B HAavaJle C)Kara, B KOHIIE PACTAHYTA);
- 3HAUUTETIbHOE MOTPEOICHNUE MOIITHOCTH;

- 3HAUUTEJIbHAs MOTPEITHOCTb;

-BJIUSIHUC TEMIICPATYPhbL Oprmammeﬁ CpClbl, BHCIIHCIO MAIrHUTHOI'O IIOJIsI, YaCTOTHI
HU3MEPACMOI'0 IICPEMCHHOI'O TOKA.

SHGKTpOCTaTI/ILICCKI/IC BOJIBTMCTPBI UCIHOJIB3YHOT JIsI HU3MCPCHHUA TIOCTOSIHHOI'O U
IIECPEMECHHOT'O HaHpH)KeHI/Iﬁ. HpI/IHHI/IH ,Z[eﬁCTBI/IH BOJIbTMCTPOB SHCKTPOCTaTquCKOﬁ CUCTEMBI
OCHOBAaH Ha B3aMMOJCHCTBUU ABYX OJICKTPHUYCCKU 3apsSKCHHBIX  TCII. KOHCTPYKTI/IBHO
QJICKTPOCTATUYCCKUC CHUCTCMBI BBITIOJIHAOT B BUJC HEIMOABMKHOM M HOJBHXKHOM IJIaCTHUH, K
KOTOPBIM MPUKITAABIBAOT U3MEPACMOC HAIIPSIKCHUC.

JIOCTOMHCTBOM TaKHUX MPHUOOPOB SBISAETCS:
- OosbiIve mpeaensl u3mepenus (10 1MB);
- IIMPOKHM Mana3oH 4yacToT U3MepsieMbIX HanpspkeHuit (1o 30MIm);

- BO3BMOKHOCTb USMEPATH MOCTOAHHOC HAIIPSIPKCHUC.
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K HenpocraTkam BOJBTMETPOB TAKON CUCTEMBI OTHOCAT:

- MaJIyl0 YyBCTBUTEIbHOCTb;

- U3BMEHEHHE EMKOCTH B IIPOLIECCE U3MEPEHUS;

- MQJIYIO HAJIEKHOCTB;

- HCJIUHEHUHOCTD IIKAJIbI,

- BIIMSIHUE TEMIIEPATYPBI OKPYKAIOUIEH CPEIBI M BHELIHETO JIEKTPUUYECKOTO TTOJIS.
DNEeKTPOHHBIE BOJBTMETPBI OTIUYAIOTCS BHICOKUMHU METPOJIOTHUYECKUMU TTOKA3aTeIAMHU:
- OOJBIIIMMU TIpEIeTIaMU BETUYNH U3MEPSEMbIX HaIPSHKEHUH;

- IIMPOKUM JTMANAa30HOM YacCTOT;

-BBICOKOM TOYHOCTBIO;

-O0JBIITUM BXOJIHBIM COTIPOTHUBIICHUEM.

DIIEKTPOHHBIE BOJIBTMETPHI BBIIOIHAIOT Ha MOJYIPOBOJHUKOBBIX TUOAAX U TPAH3UCTOPAX
Y IPUMEHSIOT B PaIMOU3MEPUTEIIBHON TEXHUKE.

Jns  pacmMpeHuss TpeneaoB  HU3MEPEHHS aMIIEPMETpa, BOJBTMETpa IPUMEHSIOT
U3MepUTeNbHbIE TpaHCHOPMATOPhI TOKA U HANIPSHKEHUS

Jli1s u3MepeHus: MOIIHOCTH TSl IPSIMBIX U3MEPEHHI MPUMEHSIOT AIEKTPOAUHAMUYECKHE U
ANIEKTPOCTATUYECKUE BATTMETPhl. JlJIT KOCBEHHBIX METOJOB NPHUMEHSAIOT aMIEpMETphl U
BOJbTMETPHl. C TMOMOIIBIO ATHX MNPUOOPOB H3MEPAIOT TOK M HANpsDKEHUE, a 3aTeM
PacCUMTHIBAIOT MCKOMOE 3HAYEHHE MOIIHOCTH. Takol MeToJ U3MEPEeHHsS MOIIHOCTH CHUXKAeT
TOYHOCTh U3MEPEHHUS MOIIIHOCTH.

Xox padoTbI:
1 Tekyuii TECTOBBIN KOHTPOJIb IO TEME

2.-3anMcath TeXHUYECKHE JaHHbIe MPrOopoB B Tabnuiy 1.

Tabmumna 1. JlaHHBIC JIEKTPOU3MEPHUTEIIBHBIX MPUOOPOB

Ne | HaumenoBanwme npubopa | Tun | Texuuueckue
n/m XapaKTePUCTUKHU

1 AmriepmeTp

2 BonbrmeTp

3 Barrmetp

3 ompenenuTh 3HAYCHHS] TOKA, HAMPSDKEHUS M MOIIHOCTH, HAHOOJBIIYI0 aOCOTIOTHYIO U
OTHOCHUTENIbHYIO TOTPEIIHOCTh HM3MEPEHUH AaKTUBHOW MOIIMHOCTH  Pe3ynpTaThl 3aHECTH B
Tabnuiy 2

Tabnuua 2. Pe3ynbraTsl U3MepeHuil ¥ BBIYMCICHUN

Ilokazanus Brraucineno
npubopoB
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cosp | [Ipamoit Kocsennbrit
A|B Br | Bt, | BA METOJ METOJ

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

dopmMa npeacTaBjieHns pe3yJbTaTa: CBOCBPEMEHHO U MPABWIBHO BBIMOJIHUTH PACUETHI,
3aII0JHUTH TAOIUIIBIL.

Kpurepuu onenku:

—«OTIMYHOY - TEOPETHYECKOE M MPAKTUYECKOE COJIEPIKAHUE TEMBI OCBOCHO IMOJHOCTHIO,
0e3 mpoOenoB, yMEHHS CPOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW Yy4YeOHBIC 3aJlaHUA
BBITIOJTHEHBI, KAYECTBO X BBIMOJHEHHS OIICHEHO BBICOKO.

—«XO0pomio» - TEOPETUIECKOe U MPAKTHUECKOE COACp)KaHHE TEMBI OCBOCHO TOJHOCTBIO,
06e3 mpoOenoB, HEKOTOpbIE YMEHHUs C(POPMHUPOBAHBI HEAOCTATOYHO, BCE TMPEITYCMOTPEHHBIE
TeMol y4eOHBIe 3aJ]aHus BHITTOJHEHBI, HEKOTOPbIE BU/IBI 3aJ]aHUH BBHITIOJHEHBI C OTHOKaMHU.

—«Y TOBJIETBOPUTEIHFHO» - TEOPETUYECKOE M TPAKTHUECKOE COAEP)KaHUE TEMBI OCBOEHO
YaCTUYHO, HO MpOoOesbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOqUMble YMEHHUs paboThI ¢
OCBOEHHBIM MaTepHajoM B OCHOBHOM C(pOpMHUPOBaHBI, OOJIBITHHCTBO MPEAYCMOTPEHHBIX TEMOH
YUeOHBIX 33JaHUH BBIITOJIHEHO, HEKOTOPHIE U3 BHITIOTHEHHBIX 3aJaHUI COJIEPKAT ONTHOKH.

—«HeymoBIeTBOPUTENEHO» - TEOPETUYECKOE U TMPAKTHYECKOE COJCpKAHWE TEMbI He
OCBOEHO, HEOOXOMMbIE YMEHUS He c(hOPMUPOBAHBI, BHITIOJHEHHBIC YUeOHBIC 3aJaHUS COJIEPIKAT
rpyOBIe OIITHOKH.

Tema 1.6 Tpaunchopmaropbi

IIpakTnyeckoe 3ansitue Ne4
Pacuétr mapamerpoB oaHodasHoro rpancpopmaropa

Heab: HayuuTHCS ONPEENIATh HOMHHATIBHBIE MTapaMeTphl 01HO(Ga3HOTO TpaHChopMaTopa

Bbinosinus padory, Bl Oyere ymMeTh:
Ya 1 moabuparh ycTpoWcTBa 3JIEKTpUYECKHE IPUOOpPHI U O00OpyIOBaHHE C OIpeeIeHHBIMU
napaMeTpamu M XapaKTepUCTHKaAMU;
Yo 01.02 BnaseTs akTyaJbHBIMH METOAaMH PaboThl B MPO(HEeCCHOHATFHOM U CMEXKHBIX cepax;
Yo 07.03 oueHuBaTh YpPE3BBIYAWHYIO CUTYAllUIO; COCTABJSATh AITOPUTM JCHCTBUN MpHU
Ype3BhIYANHON CUTYAIH U ONIPENENISITh HEOOXOIMMBbIE PECYPCHI s €€ YCTpaHEHUS;
MarepuajibHOe o0ecniedeHHe: METOAUMUECKUE YKa3aHUsl, HHINBUIyalbHbIC 3aJaHUs

3aganue:
1 3amucaTh TEXHHYECKHE JaHHbIe TpaHcpopmaTopa (HOMHHAIBHYIO MOIIHOCTD,
HanpsbKeHUe IEPBUYHON U BTOPUYHON 0OMOTOK;

2.0mpeAenuTh HOMUHAJIBHBIE U JICHCTBUTENbHBIE TOKU, POTEKAIOIINE B 0OMOTKAX;
3. onpenenuts KIIJ] npu paznuusbix Ko3dduIMeHTa Harpy3ki TpaHchopMaTopa

ITopsinok BbINOJIHEHUsI Pa0OTHI:
Kparkue TeopeTuueckue cBeeHHA:
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JUist perieHus 3a/1a4ui Hy)KHO 3HaTh YCTPONCTBO, MPUHIIMIT ACUCTBUS U 3aBHCUMOCTH MEXTY
ANIEKTPUYECKMMHU BEIWYMHAMH OJHO(A3HBIX M TpEXdasHbIX TpaHCHOPMATOPOB, YMETh
ONpeNeNiATh 1O WX MAacCHOPTHBIM JaHHBIM TEXHHYECKHE XapaKTepucTUKH. (OCHOBHBIMHU
napameTpamMu TpaHC(HOPMATOPOB SABJISIOTCA:

1. HomuHanbHAss MOITHOCTD Syoy — 3TO TOJHAS MOIIHOCTH (B KBA), KoTOpYyIo Tparcdopmatop,
YCTaHOBJICHHBI HA OTKPBITOM BO3JlyXE, MOKET HENPEPHIBHO OTJaBaTh B TEUEHHE CBOEIO
cpoka ciayxObl (20-25 5eT) mpu HOMUHAJIBFHOM HANpPSDKEHUH W TPH MAKCUMAJIbHOU H
CPEIHEr00BOM TeMIIepaTypax OKPYXKarollero Bo3ayxa, paBHbIX cooTBeTCcTBeHHO 40 u 5 °C.
Ecnu ykazaHHble TeMIlepaTypbl OTIMYAIOTCS OT HOMUHAJIBHBIX, TO U
S how OYZIET OTIIMYATHCS OT MACTIOPTHOTO 3HAYCHHSL.

2. HommHuanpHOe mepBuyHOe HampsikeHHe Uyoy1 — 3TO HampsbKeHHE, Ha KOTOPOE paccurTaHa
nepBUYHAs 0OMOTKa TpaHchopMaTopa.

3. HommHuanpHOe BTOpWMYHOE HampspkeHUe Uy — 3TO HampsbKEHWE Ha BBIBOJAX BTOPHUIHOMN
OOMOTKHM TPH XOJIOCTOM XOJI€ MU HOMHHAJIBHOM TEPBUYHOM HampspDkeHuu. [Ipu Harpyske
BTOPUYHOE HAIPSKEHNE CHUKAETCS U3-3a TIOTEPh B TpaHChopMaTope.

Hampuwmep, ecnmn Uyopy = 400B, To mpu monHOW Harpy3ke TpaHcdopmMaropa BTOPUYHOE

Hamnpspkenne Uy = 380B 1. k., 20B Tepsiercs B Tpancopmarope.

4. HOMI/IHaHBHBIe HepBI/IlIHI)Ie 58 BTOpI/I‘—IHI)Ie TOKH I noml H I gom2 — OTO TOKU BBIYHUCIICHHBIC ITO
HOMI/IHZU‘II;HOI‘/’I MOIITHOCTHU 1 HOMHWHAJIBbHBIM HaprI)KeHI/IﬂM
£
Liowi = U A

)
morl Tl

5
I — HOM2 A
HOM2

UHDME'T]’

rae 1 - kna TpaHchopmaropa 6nuska k 1,0 u3-3a Manbix motepb B TpaHchopmarope. Ilpu

onpenencHud TOkoB mpuHuMaem 77 =1. Jlna tpéxdaszHoro TpanchopMaTopa B 3HAMEHATEIb

no0aBisIEM \/5 .

5. Koadounuent tpanchopmaiuu K omnpenensercs OTHOIIEHHEM YKCIa BUTKOB 1 U ®2 WK

OJIC camounnykuuu E; B mepBuaHOi 0OMOTKE M B3auMOWHIYKIUU E) BO BTOpUYHO#
wy By
B o B E,

[IpakTnuecku ko3 dunireHT TpanchopMalry MOJACYUTHIBAIOT TPUOIKEHHO OTHOLICHUEM
HaAMpPSKEHUS B JTI000M peKuMe

k= U[-IDMl — E
U[-IDMZ |1jl

Koaddunment Tpanchopmanuy MOKHO TakKe OMPEAETUTH OTHOIIEHUEM TOKOB

k= IHOMZ

i

HoM1

OnHoda3Hbli MOHIKAIOIKUK TpaHC(HOPMATOP HOMUHAIBHON MOILTHOCTBIO  Syon = S00B-A
CIYXKUT JUI MUTAHUA JaMIl MECTHOTO OCBEIIEHHUsS METaJUIOPEXKYyIIMX cTaHKOB. HomuHambHOE
HanpspkeHne 00MOTOK Uy = 380B; Uyowz = 24B. K Tpanchopmatopy nprucoeHEHbI 1eCATh
JIaMIT HaKaIMBaHUS MOIIHOCTHIO 40 BT kakaast, ux k03(ppuuueHT MouHoCTH
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CoS ¢ = 1,0. MaruuTHbBIN MOTOK B MarHutonpoBoje @y = 0, 005B6. YactoTta Toka B cet f =
50I'. IToTepsimu B Tpanchopmarope npeHeOpedb.

Onpenenutb: 1) HOMUHANBHBIE TOKM B OOMOTKax; 2) KO3()(UIMEHT Harpy3Ku
tpancopmaropa; 3) TOKM B OOMOTKax MpH JCHCTBUTEIBLHON Harpyske; 4) dYucia BHUTKOB
obMoTKH; S5) kKoddhdument tpanchopmaruu; 6) KIIJ tpanchopmaropa npu KodhPUITUCHTE
Harpy3ku Ku =1; 0,8

Xon pa6oTsI:

1. Beinuiure HCXOOHBIC JaHHBIC.

2. PaccumraiiTe HEM3BECTHBIC BEIMYMHBI, TOJB3YICh (POpMyIaMH H3 TEOPETUICCKOTO
MaTepuana 1o Teme.

3. [IpenocTaBbTe pacueThbl Ha IPOBEPKY.

®dopma npeacTaBiaeHus pe3yJbTara

Otuer 1o paboTe T0JIKEH COJEPIKaTh:

a) HauMeHOBaHUE pabOTHI U 1ETh PAOOTHI;

0) UCXO/IHBIC JaHHBIC JJIS1 pacuéra;

B) pe3yJbTaThl pacuéToB;

') BBIBOJBI MO padoTe.

Kpurepun ouenku:

—«OTINYHOY» - TEOPETHYECKOE M MPAKTUIECKOE COJEepPKaHNE TEMbI OCBOCHO TIOJTHOCTHIO,
0e3 mpoOenoB, yMEeHHS CPOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW Yy4YeOHBIC 3aJlaHUA
BBITIOJTHEHBI, KAYECTBO X BBIMOJHEHHS OTICHEHO BBICOKO.

—«XOpoIIO» - TEOPETUYECKOE U MPAKTUYECKOE COJEpKAHUE TEMbl OCBOCHO IOJHOCTHIO,
0e3 mpoOenoB, HEKOTOpbIe YMEHHUs C(POPMHUpPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIC
TeMOI1 yueOHbI€ 3a/1aHuUs BBIMIOJIHEHbBI, HEKOTOPbIE BU/IbI 33aHH1 BBHITIOJHEHBI C OIINOKaMHU.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUUYECKOE U MPAKTUYECKOE COJIEp)KaHHWE TEMbl OCBOEHO
YaCTUYHO, HO TIPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEe0OOXOAUMbIE YMEHUs pabOTHI C
OCBOEHHBIM MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINHCTBO MPEIYCMOTPEHHBIX TEMOU
y4eOHBIX 33JaHUI BBITIOJIHEHO, HEKOTOPhIE U3 BHITIOJHEHHBIX 3a/1aHUI COJEPKAT OIITMOKH.

—«HeynoBneTBOpUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpKaHHE TEMbl HE
OCBOEHO, HEOOXO0IMMbIe YMEHHSI HE C(HOPMHUPOBAHBI, BHITIOJHEHHbIE YUeOHBIC 3a/1aHUs CO/IEPKAT
rpyObIe OITHOKH.

Tema 1.7 JiekTpudecKue MAIIUHbI IEPEMEHHOI0 TOKA.
JJIeKTPpUYeCKHe MAIIMHBI MOCTOSIHHOT0 TOKA
IIpakTHyeckoe 3ansaTue Ne5
Pacuér mapameTpoB acCHHXpOHHOTO JBUTaTeNsl. PacuéT mapaMeTpoB IBUTATENs

MOCTOSIHHOTO TOKa

]_le.]Ib: HAay4YUTbBCA ONPCACIIATh IMapaMCTpPpbl ACHHXPOHHOTO JABUTATCIIA U JABUTaTCIIA
ITOCTOAHHOI'O TOKA.

BeinosiHuB padory, Bl OyeTe yMeThb:

Yn 1 noaOupate ycTpoHCTBa 3JIEKTpHUYECKHE HPUOOPBHI U 000pYHOBaHHE C ONpPENeleHHBIMU
napaMeTpaMH 1 XapaKTepHUCTUKAMU;

VYo 01.02 BnaseTs akTyaJbHBIMU METOAAMHU pabOTHI B MPO(PECCHOHANBHOM U CMEXHBIX cdepax;
Yo 07.03 oueHuBaTh YPE3BBIYAWHYI0 CHUTYAlLlMIO; COCTABJIATH aJITOPUTM JEHCTBUHM INpu
Ype3BbIYafHON CUTYAIlUU U OTIPEACISTh HE0OX0AMMBIE PECYPCHI TSl €€ yCTpaHEeHHS,
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MaTepHa.Hbﬂoe 06ecneqe}me: MCETOAUYCCKHC yKa3aHI/I$I, CHpaBOT-IHI/IKI/I, I/IHI[I/IBI/II[yaJILHLIG
3aJJaHHs

3aganue:

1 3aIlIuCcaTh HOMUHAJIBHBIC napaMeTpLI ABUT'AaTCIIA 110 €0 TUITY (HOMI/IHaJ'IBHy'IO MOIITHOCTB,
KII/I, xpaTHOCTh IIYCKOBOTO TOKA, IEPETPY30UHYIO CIIOCOOHOCTH. KOA((MHUIIUEHT MOIITHOCTH.

2.0MpeeIuTh HOMUHAIBHBIM M IYCKOBOW TOK, MOIIHOCTH, MOTPEOISEMYI0 W3 CETH;
HOMMHAJIbHBIN, MAKCUMAJIBHBIN U TYCKOBOW MOMEHT, IOTEPHU MOIIHOCTH; CKOJIbKECHHUE.

3. OmpenenuTh TOKM B OOMOTKAX, MOJIE3HYIO MOIMHOCTH; DJIC nBUTATENsl TOCTOSHHOTO
TOKa

HOpﬂIlOK BbIINOJTHCHUA paﬁoTI)I:

Jlnia penienus 3aaud HeoOX0JMMO 3HaTh 3aBUCHUMOCTBh MEKY YaCTOTOM BpallleHUs
MarHUTHOTO TOJIsl cTaTopa (CHHXPOHHAs YacToTa BpallleHHs) Ny U YacTOTOW BpallleHus
MAarHUTHOTO IOJISI pOTOpa ABUraTels Ny.

YacToTa BpaleH!sl MAarHUTHOTO TIOJISE CTaTOpa Ni 3aBHCUT OT YMCJIA TTap MOJIFOCOB
JABUTATEIS P, HA KOTOPOE CKOHCTPYHpPOBaHa 0OMOTKa CTaTopa, ¥ OT YacTOTHI TOKa Tpex(da3Hoil
cuctemsl T2 Ny = 60 f/p. Yacrora Toka B 1ienu (mpombinuieHHas yacrora) f =50 I'u. Torxa
(dbopmMyna IpUMeT BUJT

n, = 60-50 _ 3000 06 | At

p p

N3 dbopmybl ciemyeT, 9To IpH JIF000H MEXaHMYECKOH Harpy3ke, KOTOPYIO MOKET
MIPEOJI0JIETh ABUraTellb, CHHXPOHHAs 4acToTa Ny OCTAETCsl HEU3MEHHOM, TaK KaK 3aBUCHUT TOJIBKO
OT KOHCTPYKIMU OOMOTKH CTaTopa, T. €. OT YHcia nap nojtocoB. YactoTa BpamieHus Ny cBA3aHa
C 4aCTOTOM BpalleHHs N XapaKTepUCTUKON ABUraTelis, KOTOpask Ha3bIBaeTCs CKOJIBKEHUEM S
(ManeHbKas OyKBa):

(nl — nz)

n

s= —n,=n(1-5s)

Ckonpxenne uzMensiercss B npezaenax ot 0,01 no 0,06, wim ot 1 10 6 %, Bo3pacTas ¢
YBEIUYCHUEM Harpy3ku apurareiis. [loaTomy yactora BpalieHus poTopa BCeria MEHbIIEe
4acTOTHI BpAIEHUs] MArHUTHOTO MOJIsl cTaTtopa Asurareiisd. C pocTOM Harpy3Ku JBUTATENs
4acToTa BpalleHUsI N2 HEMHOTO YMEHBIIIAETCA, YTO M MPUBOAUT K POCTY CKOJIbKeHud S. M3-3a
TaKoro HepaBeHCTBa Np<N; JABUraTelb HAa3bIBACTCS ACHHXPOHHBIM. /{1151 Hy>K1 MpOU3BOACTBA
AJIEKTPOABUTaTENIH BBITYCKAIOTCA C Pa3HOM KOHCTPYKIMEH 0OMOTOK CTaTopa, YTO CO3/IAaeT
Pa3HOE YHUCIIO Tap TOJIIOCOB P U, CIICOBATEIBHO, Pa3HbIE 3HAYEHUS YaCTOTHI BPAIICHHUS Nj.
Crnenyer uMeTh B BUJLY, YTO NIPU U3MEHEHUH YHCIIA NP MOJIFOCOB p YAaCTOTA BpaIlEHUs Ny
M3MEHsIeTCS CKauKooOpa3Ho.

Tabnuua 113HaueHust CHHXPOHHON 4acTOThI CTaTopa

P 1 2 3 4 5 6
Ng, o6/MuH | 3000 1500 1000 750 600 500
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B tabauue | npuBeneHsl 3HaUSHUS N1, COOTBETCTBYIOIIME YHCIAM Iap MOJIFOCOB P,
oTpesieNsieMbIM KOHCTPYKIIUEH 0OMOTKH CTaTOpa.

Crnenyer UMeTh B BUAY, YTO CHHXPOHHYIO YaCTOTY BPALCHUS ABUIATEIs] MOXKHO
OTIpEeNIeNUTh U 03 BBIYMCIICHHUS, a 3Has TOJIBKO YacTOTY BpalleHHs poTopa Ny, KOTopas 1o
BennuuHe Onm3ka K Heil. Ecin, Hanpumep, N;=2930 06/MuH. TO Onrpkaiinas U3 yKa3aHHOTO psijia
CUHXPOHHBIX YacTOT BPAIICHUSI MOXKET OBITH TOJLKO N1 = 3000 06/MuH nmu utst N = 490 06/MuH
CUHXPOHHAS 4acTOTa BpaleHus aBuratelis oyaer Np = 500 o6/MuH u T. 1.

[To uncmy MOJTFOCOB ABUTATEINSI MOKHO OIPEICIUTh CHHXPOHHYIO YacTOTY BpareHus Nj.
Ecnu, Hanpumep, 9KCII0 TIOTFOCOB MIECTh, TO YHCIIO Tap MOJIIOCOB B JIBA pa3a MEHbIIE, T. €. P =3.
[To bopmyne anst Ny Haiinem ee Benmmuuny Np = 3000/p, HO

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

Pa3bepem HeckonbkO (GOpMYI, KOTOPbIE HY)KHO IPUMEHSTh [P PEIICHUN 331ad.
1. MowmenT Bpaienust M,, onpenensiercst mo Gpopmyiie

M= 9,55 P, /nz ,

rae P, — mone3Hass MOIIHOCTH Ha Bajly IBUTATENS;, KBT

Nz-4acTOTa BPAIICHUS MAarHUTHOTO TOJISt POTOpa, 00/MUH.

[Ipy HOMUHATBEHOM PEXHUME OCHOBHBIE TTapaMeTPhl 0003HAYAIOTCS: Myoym , Prowm = Pa2sow

Niom = N 2m0m -
2. [lone3Hast MOITHOCTh Ha BaJly ABUTATEIA
P,=+/3 Uyl 7°COSp
rae Uy, | — nuHelinble 3HaYeHUsT HANTPSHKEHUS U TOKa;

n — KIIJI nBurarens B OTHOCUTEIbHBIX €AMHULIAX;

COS @ — KO3 PUITUEHT MOIITHOCTH JIBUTATEJIS.

P
13 510i ;= ;
3 910i1 hopmyner 1 7 \/§ U, -5-cosp
P P
1. KIIJ nsurarens 77 :?i —> P :;2 :

rae P1— akTuBHas MOIIHOCTb, OTpeOIsieMast ABUTaTEIeM U3 CETH, KOTOPYIO MOKHO
TaKXKe ONpPEAETUTh 1Mo hopmyIe

P1:\/§Uﬂlﬂc05go

I[J'Iﬂ peuiCHuA 3aaa4 HCO6XOI[I/IMO 3HATb YCTpOﬁCTBO, MIPpUHIUIT JIEUCTBUS reHEepaToOpPOB U
JIBUTaTeIe MOCTOSHHOIO TOKa C napajjiCJIbHbIM BO36y>K,Z[eHI/IeM, (I)OpMyJ'IBI, ONpCACIAOIINC
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rapamMeTpsl Takux MamuH. Mcnons3ys pUCYHKH
HEOOXOIUMBIC JUIS PEIICHUS 33/1a4.

10, 11 , pa3bepem OCHOBHBIC (HOPMYIIBI,

Ry Y/
Odmamua ofmomaa
N
MJ’;'M'JMW So38ymdenur
?15 dlemny t" Ty Wemny
7 R9.E @
p ol 1 i
I
v,
gre— o v O=
e I/cmfwua' nUManNua
Puc. 10| Puc. 11 |

1. Tekymuii KOHTPOJIb ~TECTOBBIN KOHTPOJIb IO TEME
2. Pemienne 3anaun

Xon pa6oTsi:
1. Tekymuii KOHTPOJIb — TECTOBBIN KOHTPOJIb IO TEME

2. Pemrenne 3agaun

ACHHXpOHHBIA JIBUTATENlb WMEET CIEAYIONINE TEXHUYECKHE TaHHbIe i1 paOOThI B
HOMMHAJIBHOM PEXKUME:

Pouow = 3 kBT
Up;=380B

Mopon = 2880 00/MuH
Nuon = 0.85

cos ¢ = 0.88

Yucno moisocoB 2p =2

Onpenenuth. 1) HOMHUHATBHOE CKOBKEHHUE Syoy 2) MOIIHOCTD Pjyoy , TOTPEOIISIEMYIO
JBUTATEJICM U3 CETH; 3) HOMHUHAIBHBIA TOK |40y ; 4) HOMHHAIBHBIA MOMEHT BPAIICHUS Moy

Pemenue.

UToOBI HAUTH Syoy HYXKHO 3HATH Ny U N 240y . [I03TOMY TIpEeIBAPUTETHHO ONIPEIEIUM CHHXPOHHYIO
YacTOTY BpalleHUus NimpH N auen= 2880 006/MuH. brykaiiias CHHXpOHHAs YacTOTa BPAIICHUS
N1 = 3000 06/mMuH. Takoii xe pe3yabTaT NOTyIHM, €CITH BOCIIONb3yeMcs (GOpMyIon Asis Ny.

1.Yucno momrocoB 2. CaeaoBaTesibHO, YHUCIIO Map MOTI0COB p =1.
ni = 3000/p=3000/1 = 3000 06/Muu

2. BeruncinnM 3HaYECHHE HOMHHAIBHOTO CKOJIBKCHHUS
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_(n,-n,,.) (3000-2800) 120

S = =
o n 3000 3000

3. 3Has MOITHOCTH HA BATY P 240y U KIIJ mBUTATENS Myo0p, HAKIEM

=0,4 wnu S,p=4 %

MoutHOCTb P 1y0u, KOTOPYIO IOTPEOIISET ABUTATENb U3 CETH MTPU HOMUHAIILHON Harpy3Ke:

P P
Mo = 2= > Py, = — = ::; —3,35kBm

Llrom
lrnom HoM '

4. HomuHabHBIN TOK | 140y, TOTPEOIIIEMBIN TBUTATEIEM U3 CETH, ONIPEICIIUM,
UCTIONB3Ys GOPMYITY JUIS TOKa

I _ P2Ho.w _ 3 103 —
non \/§ U,-n,, -CoSp, 1,73-380-0,85-0,88

l, =

5. Haiinem 3Ha4eHHEe HOMUHAJIBHOTO MOMEHTA Myoy, KOTOPBIA PA3BUBAET ABUTATEID
pH cBOel pabore:

9550 - P. .
M, = 2now_ 9550 -3
’ n 2880

2Hom

=994H - m

JIBUrarens ¢ nmapajyuiedbHbIM BO30YKIeHueM (puc. 11).

1. IIpotuBoB/IC, HaBoiMMasi B 0OMOTKE SKOPSI

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

rae U — HanpshKeHne MCTOYHUKA YJICKTPUIECKOH SHEPTHH, TIUTAIONIET0 0OMOTKY SKopsi, B;
|7 — TOK siKOpSI, A;

Rp— conpoTtuBieHne 0OMOTKH sSKOps., OM

2. Tox Harpy3ku I=1,+1,

3. Tok Bo3Oykmenus | _ Y,
B RB
rae Rz — conpoTuBieHre 0OMOTKH BO30ykaeHus, OM.

U-E

4. Tok axops I, =
A

5. MomHocTts, noTtpebisemas JABUraTeleM OT WCTOYHHMKA JJIEKTPUUYECKOW HSHEpruu
P=U-I
6. Ilonesnyro momHocTh P, Ha Baiy jBurarens omnpenenstor u3 ¢opmynsr KIT/

P
77:?2_>P2:77'P1

1
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9,55- P,
n

7. MOMEHT BpaleHus ABUTaTels )/ —

rze N — 4acToTa BpalleHus sKops., 00/MHUH

JIBUratenb TMOCTOSHHOTO TOKa C MapalieJIbHBIM BO30YKICHHEM IOJKIIOYEH K CETH C
HanpsbkenueM U = 220 B (puc. 11). Ilone3snas momHocts Ha Baiy P, = 10xBrt, uwactora
Bpamienus sikopsi n = 2400 o6/mun, KI1J] nBuratens n = 80 %.

Onpenenuts: 1) Bpamawoomuidi MoMeHT M, KOTOpBIM pa3BUBAeT JBUraTeib; 2)
MO/IBEIEHHYIO MOIHOCTH P1; 3) Tok |, moTpebmsieMblil nurareneM u3 cetu; 4) CyMMapHbIe
MOTEpU MOUIHOCTH B JBHrarene y P.

Pemenue.

Omnpenensiem: ]l .MOMEHT  BpalleHHs, KOTOPBI pa3BUBaeT JIBUraTeslb MpPU JAHHOUN
MOUIHOCTH Ha BAJIy ¥ 4aCTOTE BPAILCHUS

_955-P, 955-10
n 2400

M

=39,79 H - m

2. MOIITHOCTh, MOTPEOIIEMYIO IBUTATEIIEM U3 CETH

77:&_) P, :&=£=12,51<Bm
P n 08
3. TOK, TOTpeOIIEMBIil IBUTATEIIEM U3 CETH
P, 10000

P=U.l1>5l=—=——=4545A
U 220

4. cyMMapHyIO MOIIIHOCTh OTEPh
> P=P —-P,=125-10=25«Bm

Xox padoTbI:
3aganue:

OnpenenuTh 3HAYCHUs], XapaKTepU3YIOIIUE pabOTy TeHepaTopa, KOTOPhIE HE YKa3aHbI B
ycnoBusix 3amaun: 1) mpotuBo-/IC E, xoTopas mHaynupyeTrcss B 0OMOTKE SKOps MpH padote
reHepaTopa; 2) HaImpsDKEHHE CETH, OT KOTOpo# mutaetcs Apurareiab U; 3) MOMEHT BpallleHHs
npurarens M; 4) Toku B 00MoTke sikopst |; B 0OMoTKe Bo30yxenust |, 00mmmii Tox qeuratens |; 5)
MOIITHOCTH: Ha Baly ABHratelns Py u nmorpebisemyro u3 cetu Pi.

I[aHHLIe UL CBOCT'O BaApUaHTAa B3ATH U3 Ta6J'II/II_ILI

Tabnuma
Ne Bap E,U,P,I Ne E,U,P,I
1 U=220B;1,=100 A 14 E=265B;U=275B
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2 |[E=210B;1,=100 A 15 U=275B;1=105 A

3 [I=104A;U=220B 16 L=5A;1,=100 A

4 |P,=19448Bt; 1 =104 A 17 P1=28875BT1; I, =5A

5 |P2=19448Bt;1,=4 A 18 P1=28875Bt; U=275B
6 [(P1=22880BTt;1=104 A 19 P,=24554B1;1=5 A

7 |P1=22880Bt;1,=4A 20 P, =24 544 Bt; | = 105 A
8 [lk=4A;1,=100A 21 Py =28 875 B1; | =105 A
9 (U=220B;1=104 A 22 E=265B;1,=100 A

10 |[E=210B;U=220B 23 U=275B;1,=100 A

11 |U=110B;E=100B 24 P,=35000 Bt; 1 =90,5 A
12 |P,=3200 Br; I,=1A 25 Uuow =440 B; E =438 B
13 [1,=86,5A;1,=4 A 26 P1=26000BT, | = 100A

dopma mnpeacTaBieHUsl Ppe3yJbTaTa: CBOCBPEMEHHO U IPABHWIHHO BBITIOJHEHHBIC
pacuéThl B TETPaAX MO J1a00paTOpHO- MPAKTUUECKON paboTe 10 CBOEMY BapUaHTy

Kpurepum oueHku:

—«OTIUYHOY» - TEOPETUYECKOE U MPAKTHUYECKOE COJIep’KaHHuEe TEMbl OCBOEHO IMOJIHOCTHIO,
0e3 mpoOenoB, yMEHHS CPOPMHPOBAHBI, BCE IMPEAYCMOTPEHHBIE TEMOW Yy4YeOHBIC 3aJlaHUS
BBITIOJIHEHBI, KAYECTBO UX BHITIOJHEHHS OLIEHEHO BHICOKO.

—«XOpoIIO» - TEOPETUYECKOE U MPAKTUYECKOE COJCPKAHUE TEMbl OCBOEHO IOJHOCTHIO,
06e3 mpobOenoB, HEKOTOpble yMeHUs ChOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE
TeMOi1 yueOHbI€ 3a/1aHUs BBITIOJIHEHbI, HEKOTOPbIE BU/IbI 33JJaHUI BBITIOJHEHBI C OLTMOKAMH.

—«Y IOBIIETBOPUTEIBHO» - TEOPETUUYECKOE U MPAKTUYECKOE COJIEp’KaHHuEe TEMbl OCBOEHO
YaCTUYHO, HO MpoOesbl HE HOCAT CYLIECTBEHHOIO XapakTepa, He0OX0AUMbIe YMEHUsI paboThI C
OCBOEHHBIM MaTepuaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINHCTBO MPEIyCMOTPEHHBIX TEMO
y4eOHBIX 33JaHUI BBITIOJIHEHO, HEKOTOPhIE U3 BHIMOJHEHHBIX 3a/JaHUN COJIEPKAT OLIUOKH.

—«HeynoBiIeTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpKAHHE TEMbl HE
OCBOEHO, HEOOXO0IMMbIE YMEHHUSI HE C(HOPMHUPOBAHBI, BHITIOJTHEHHbBIE YUeOHBIC 3a/1aHUs COIEPIKAT
rpyOble OIMOKH.

Tema 1.8 OcHOBBI 3J1eKTPONIPUBOAA

IIpakTuyeckoe 3ansaTue Ne6
Bp100p MOIIHOCTH ABUTATEJIS 0 Pe:KMMY padoThbl. BLIOOP MOIIHOCTH ABUTraTeIs 1JIA
InT™
Henab: HayuuTHCS BEIOUPATh MOIIHOCTh JABUTATENS B 3aBUCHMOCTH OT peXuMa pabOThI

BeinosinuB padory, Bl OyeTe yMeThb:

Yn 1 noaOupate ycTpoHCTBa 3JIEKTpUUYECKHE MPUOOPHI U 000pYIOBaHHE C OIpPe/eIeHHBIMU
napaMeTpaMH 1 XapaKTepHCTUKAMU;
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VYo 01.02 BnaseTs akTyaqbHBIMHA METOAAMHU paObOTHI B MPO(PECCHOHAIBHOM U CMEXHBIX cdepax;

Yo 07.03 oueHuBaTh YPE3BBIYAWHYI0 CHUTYAlLMIO; COCTABJIATH aJITOPUTM JEHCTBUIM npu
Ype3BbIYAHON CUTYAIlUH U OTIPEICISTh HE0OX0IMMBIE PECYPCHI IS €€ yCTpaHEHUS;

MarepuajnbHoe o0ecrnedeHne: METOAMUYECKUE YKa3aHUsl, CIIPaBOYHAs JIUTEpaTypa,
VHJIMBUTyaJIbHBIE 3aIaHUS

3ananue:
1.PaCC‘-II/ITaTI) BKBI/IBaJ'ICHTHYIO MOIITHOCTH OBUT'ATCIIA.

2.Br16patp 1o Tabnuile CTaHJapTHBIN TBUTATENb.

IMopsiiok BbINOJIHEHHSI PA0OThHI:
Pexxum  paboThl  DIEKTPONPHUBOAA  OMpEnessieT TpeOOBaHUS K  CTAaTUYECKUM U

JUHAMHYECKUM cBolcTBaM japurarens. (CraTudyeckue CBOWCTBA ONPEIENAIOTCS BEIUYMHON
MOMEHTa  CONpOTHBIIEHUs  paboueil  MamuHBI, TpeOdyemMol  YacTOTOW  BpalleHus,
HEO0OXOJIMMOCTBIO PEryJIMpOBaHUsl YacTOThl BpalllEHUS W €ro JAWana3oHOM, BO3MOYKHOCTBIO
KpaTKOBPEMEHHBIX MEPErpy30K U T.I. JIMHAMUYECKHE CBOMCTBA ONPEIEISIOTCSA MOKA3aTEISIMU
MEPEXOIHBIX PEXKUMOB: 4YAaCTOTOM IycKa, peBepca M TOpMOKeHHs. Hampumep, mpm yacThIx
IycKax, TOPMOKEHHU UM peBepce TPeOyrOTCsl IBUTaTey ¢ MajlbiIM MOMEHTOM HHEPLIMU pOTOpa

(stkODST).

Bonpmoe 3Hauenue npu BbhIOOpE ABUTATENS] UMEIOT SKOHOMHYECKHE TpeOOBaHUS:
croumocTh asurarens, ero KIIJI u kosddunueHt MouHocTH, Macca U rabapuThl, pacXxosl Ha
9KCIUTYyaTalI0 U PEMOHT.

Boibop  nmBurartenst Benércsi Ha  OCHOBAaHMM  TEXHHYECKUX  TpeOOBaHMM K
AJIEKTPOIBUTATENIO: PacYETHON MOUIHOCTH, TpeOyeMO#l 4YacTOThl BpaIleHHs, pekuMa padoThl,
JOTYCTUMBIX 3HAUEHUIN BO3JCHCTBUS BHEIIHEH TeMIepaTypbl U BJIAKHOCTH, BUOPALIMOHHBIX U
YAAapHBIX BO3JEHCTBUM, KIMMAaTHUYECKUX (aKTOpPOB, MeCTa pa3MEIIeHUs [BUTATeNs MpH
AKCIUTYaTaIlMH U IPYTUX BO3MOXKHBIX (DaKTOPOB.

Br16op aBuraresnst BHIIONHAIOT 110 Ta0INIIaM OCHOBHBIX TEXHUYECKUX JaHHBIX BHIOpAHHOM
cepud, NpuUBENEHHBIE B crpaBouHoil mnuTepatype Ilo yka3zaHHbIM TabiuuaM H3 psia
TUIIOPAa3MEpPOB JBUTATENICH NMPUHATONW CepUU BBIOMPAIOT THUIOpa3Mep ABUTaTens OnmKaiien
0osblIeldi HOMUHAIBHOW MOIIHOCTH IO OTHOIICHHIO K PAacCUYMTAHHOMY 3HAYEHHUIO,
YUUTBIBAIOIIEMY PEXKUM PabOTHI JEKTPOIPUBOIA.

3aBbllieHUE TPeOYyeMOil MOIIHOCTH BEAET K YXY/IIICHUIO €ro SHEPreTUYEeCKUX MoKazaresei
(KITHA v xoaddunuenta MOIMIHOCTH) U, KaK CIEACTBHE, K YBEIUYCHHIO HEIIPOU3BOAUTEIbHBIX
MOTepb PHEPTUU M YAOPOXKAHUIO JKCIUTyaTanuu asuratensd. [Ipu sTomM Takxke BO3pacTaroT
KanuTaibHbIE 3aTPaThI.

[pu 3aHMmKeHNH TpeOyeMol MOIIHOCTH OYAET MPOUCXOIUTh YPE3MEPHOE €ro MeperpeBaHue
U TPEeKJIEBPEMEHHBIN BBIXOJ W3 CTPOS, OCTAHOBKA pabOuero MexaHu3Ma, NOTMOJHHUTEIbHBIC
pacxo/ibl Ha PEMOHT WJIM 3aMEHY JIBUTaTelNs

s obecnieyeHust HaAEKHONW pabOTHI JBUraTenss HeoOXO0AUMO, 4TOOBI €ro Hmeperpy3ouHas
CIOCOOHOCTh M HayallbHasi BEJIMYMHA ITYCKOBOTO MOMEHTA BEIOPAHHOTO THUIIOpa3Mepa JABUraTess
COOTBETCTBOBAJIA MPEIBSIBIIEMBIM TPEOOBAHUSIM
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Pacué€r BBIMOMHSIOT JTUOO METOJAOM CpPEAHHX MOTEepPh, JTUOO METOJAOM 3SKBUBAJICHTHBIX
BEMTUYMH (MOIIHOCTH, MOMEHTa WM TOKa). Pacuér TpeOyeMoll MONIIHOCTH METOJIOM
SKBUBAJICHTHBIX BEJIMYMH MEHEE TPYOEMOK 110 CPABHEHHUIO C METOJIOM CPEJIHUX MOTEPb U MEHEE
TOYEH.

.Paccuurarp u BEIOpaTh ABUTATENb JJIs1 MEXaHU3MOB, pa0OTAIONIUX C MOCTOSIHHON HArpy3Kou
HE BBI3bIBAET 0COOBIX 3aTpyaHeHuid. [lo kaTanory cienyer noao0parh ABUraTeN b, HOMUHAIbHAS
MOIITHOCTh KOTOpOoTO PH paBHa WM HECKOJIbKO Oosbie pacuéTHoil IloTpeOHyr0 MOIIHOCTH
MPOU3BOJACTBEHHOIO MEXaHU3Ma YCTAHABJIMBAOT SKCIEPUMEHTAIBHO WIH PACUETOM.

PacuérHyro MoIIHOCTH JBUTareiss MNpU JUIUTEIBHOM IIEPEMEHHOM pEeXHUME padOTh
ONPENENAT NPHU HAIMYWM HArpy304YHOM JMarpaMMbl, KOTOpas XapaKTEpHU3yeT H3MEHEHHUE
Harpy3k B 3aBUCHMOCTH OT BPEMEHH.

PacuétHyro MOIIHOCTH JBMratens MpH JUIUTEIbHOM IIEPEMEHHOM pexXuMe paboThl
ONPENENAT NPHU HAIMYWM HArpy304YHOM JMarpaMMbl, KOTOpas XapaKTEpHU3yeT H3MEHEHHUE
Harpy3km B 3aBHCHMOCTU OT BPEMCHH. MOHIHOCTI) ABUTaTeijisdi MOXHO OHNpCACINTL METOJO0M
3KBUBAJICHTHOI'O TOKa, YKBUBAJICHTHOI'O MOMCHTA, SKBUBAJICHTHOU MOIIIHOCTH.. I10 paC‘-IéTHBIM
dhopmynam:

DKBUBAJIEHTHBIA TOK

Ity + 12t + I3t3++ I3ty

Iy =
KB t1+ty+ta+.+ by

OKBUBAJICHTHBIII MOMEHT

J M2ty + MZt, + M2tz+-+ Mit,

M3KB L

ti+ty+tg+.+ ty

OKBHBaJICHTHAS MOIIHOCTB

P2ty+ P2ty + PZtz++ Pity

PakB.= J

ti+to+tz+.+ ty

Xoxa padoTbI:
1.Paccuurats TpeOyeMyro MOIIHOCTb U BBIOpaTh aBurarens aias DIl rmaBHoro

JIBUKEHHS] TOKAPHOTO CTaHKa (BpauieHue mmnunaens) . [Tutaromas cets — Tpéxdazubiii
nepeMeHHbIi Tok yactotor 5011, Hanpspkenue 380B., yacToTa BpanieHus B pexxume
HOMUHaNIbHOU Harpy3ku 1460 06/m mun. P; =14kBrt; P, = 12kBT1; P3- 10xBT; P4 =17xBT;

Ps =7xBr. ty =6¢c; t, =6¢c; tz=4c; ty =4c;
2.0npenenseM SKBUBAIEHTHYIO MOLUIHOCTE JABUTraTes 1o Gopmyie.

3.Ilo Tabnuile TEXHUYECKUX: MAHHBIX BBIOMpaeM JABMraTenb ¢ Onmxaifmieil 6omibieit
HOMHMHAJIBHOM MOIIHOCTBIO 15 kBT, THnIOpazmepa 4A160M4Y 3.

®opma nmpeacTaBiieHHs pe3yJbTara:
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CBOEBpEMEHHO U MPABUIBHO BBIIIOJHEHHbIE PAacU&Thl, TAOIMIIA C BEIOPAHHBIM JBUTATEIIEM.
Kpurepun onenkn:

—«OTINYHOY - TEOPETUYECKOE U MPAKTUYECKOE COJCpPKAHNUE TEMbl OCBOEHO MOJIHOCTHIO,
6e3 mpobenoB, ymeHusi cHOpMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOH ydeOHBIC 3aJaHHs
BBITIOJTHEHBI, KAYECTBO MX BBIMOJHEHHS OIICHEHO BBICOKO.

—«XO0pomio» - TEOPETUYECKOE U MPAKTHUECKOE COACP)KaHHE TEMbl OCBOCHO TOJHOCTBIO,
0e3 mpoOenoB, HEKOTOPbIE yMEHHUS CHOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPECHHBIE
TeMol y4eOHbIE 3aaHuUs BHIIIOJHEHBI, HEKOTOPbIE BU/IBI 3aJJaHUI BBHITIOJIHEHBI C OUTHOKaMHU.

—«Y IOBJIETBOPUTEIBFHO» - TEOPETUYECKOE M MPAKTHUECKOE COJCpPKAHUE TEMBI OCBOCHO
YaCTUYHO, HO MpoOesbl HE HOCAT CYLIECTBEHHOIO XapakTepa, He00X0AuMble YMEHUsI paboThl C
OCBOEHHBIM MaTepHajoM B OCHOBHOM C(pOpPMHUPOBaHBI, OOJIBITHHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHUH BBITIOJIHEHO, HEKOTOPBIE U3 BHITIOJTHEHHBIX 33/IaHUH CO/IEpKAT OIINOKH.

—«Hey/moBiIeTBOPUTENBEHO» - TEOPETHYECKOE U TMPAKTHYECKOE COJCpKAHWE TEMBI He
OCBOEHO, HEOOXOMMbIE YMEHUS He c(hOPMUPOBAHBI, BHITIOJHEHHbBIE YUeOHBIC 3aJaHUS COJIEPIKAT
rpyOble OLIMOKH.

JlaGopatopHoe 3ansaTHE Ne3
Coopka cxeMbl peJieiiHO-KOHTAKTOPHOI0 YIIPABJIeHUsI ACHHXPOHHBIM JBUTaTe/ieM

Hean: camocrosiTenpbHas cCOOpKa CXEMbl HEPEBEPCHBHOTO YIPABIEHUS ACHUHXPOHHOTO
JBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM.

BrinosinuB padory, Bbl Oyaere yMeTh:
VY14 coOupath MEKTPUIECKHE CXEMBI;
Y1 5 yutaTh NpUHIUNHATBHBIC, JIEKTPUIECKAE U MOHTAKHBIE CXEMBI;
VY0 09.05 yutaTh, MOHUMATH U HAXOJAUTHh HEOOXOIMMBIC TEXHUUECKUE JTAaHHBIC M HHCTPYKIIUU B
PYKOBOJCTBaX B JIIOOOM JOCTYIHOM (hopmarte;

MarepuajibHoe o0ecrnieyeHue:
METO/JMYECKUE  yKa3aHUs, HWHCTPYKUMHU K J1abopaTopHOM paboTe, JBUTATeb,
MyCKOpErylnupyolas amnmaparypa, IpoBoja.

3aganue:

1.u3y4uTh pabOTy IPUHLUIINATIBLHONW CXEMBbI YIPABJIEHUSI ACHHXPOHHBIM JIBUTATEIIEM,

2.co0paTh HEPEBEPCUBHBIM MyCK ACHHXPOHHOTO JIBUTATENsl C KOPOTKO3aMKHYTHIM POTOPOM

Iopsinok BbINOJIHEHHSI PadOTHI:

B cxemax peneiiHO-KOHTAaKTOPHOTO YIPaBJICHUS CIEAYyeT pa3iuyaTh CUJIOBBIC LIETH,
MUTAIOIIME DJICKTPOABUTATENN, M LIENU YIPABICHHS, MHUTAIOIIMECS JUOO HEMOCPEACTBEHHO OT
ceTH, MO0 uepe3 MOHIKAIOIINI TpaHCHOpMAaTOp B LIESIX OE30MacCHOCTH.

CymecTBylOT JBa NPUHIUNHAIBHO  PAa3IMYHBIX  CIOCO0a  HAYepTaHHUS  CXEM
aBTOMATU3MPOBAHHOTO JJIEKTPOIIPUBOJA — CBEPHYThIE CXEMbl M pa3BepHYyThEe. B CBEpHYTHIX
cXeMax BCe ammapaThl M Y3JIbl, BXOJSIIUE B CXEMY, M300paXarOT TakK, KaK OHU (HaKTHUECKU
PacmookKeHbl OTHOCUTENBHO JpyT Apyra. Ha 6a3e 3TUX cXeM COCTaBIISIIOT MOHTaXHbIE CXeMbl. B
pPa3BEpHYTHIX CXEMax »dJEMEHThl allaparoB M  Y3JOB PACIOJOXKEHbl 10 MPUHIUIY
MPUHAJUIEKHOCTH MX K TEM WIM UHBIM OTIENIbHBIM LensiM. COeqUHEHUs! OTIACIbHBIX 3JIEMEHTOB
BBITIOJHSIIOT TaK, YTOObI ObllIa JOCTUTHYTa MaKCUMaJbHas HATJISTHOCTh [IPY YTEHUH CXEM, a YHCIIO
nepecevyeHuii ObUI0 MUHUMAITBHBIM. B pa3BepHyTHIX cXeMaX OTIEIbHBIE AJIEMEHTHI OJTHOTO M TOTO
K€ armapara MOTYT BXOJIUTh B pa3Hble LENHM cXeMbl. Hampumep, KOHTAKThl TEMJIOBBIX pejie
BXOJAT B LIENH YIPABJICHUS, a HATPEBATEIbHBIE 3JIEMEHThl — B CUJIOBBIE IICTIH.

ArnmapaTaMyd U y3JlaMH CXE€M pPElIeiHO-KOHTAKTOPHOTO YIIPaBJIEHUS SIBISIOTCS: pele,
KOHTAKTOPbI, YCWIWTENW, JaTYMKW, CUTHAJbHBIE YCTPOWCTBA, TYyTEBblE W KOHEUHBIE
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BhIKIIOYaTeny. He cinenyer cMemmBarh JaTduk ¢ pene. Jaryuk HENOCpEACTBEHHO BOCIIPUHUMAET
BO3/IEHiCTBHE (PM3NYECKON BEIUYMHBI (HATPSLKCHUS, IaBJICHUS, TEMIIEpaTypbl) U peoOpaszyeT 3To
BO3JICHCTBUE B CHTHAIBI, BbI3bIBAIONINE paboTy pene. JlaTunkamMu MOTYT OBITH TEpPMOIApHI,
(oToconpoTuBICHNUS, TEpMUCTOPbI. CUTHAIIBI, BRIpa0aThIBa€MBbIE JATYMKOM, OBIBAIOT ONTHUECKHE,
IIHEBMAaTUYECKUE, MEXaHUYECKUE W, HAKOHell, dJIeKkTpudeckue. IlociaenHue IMMPOKO
IIPUMEHSIOTCS. B aBTOMATHKE.

Pene otnuuaercst oT gaTyuka TeM, U4TO cpadaThIBacT IpU CTPOrO ONpPEEICHHOM 3HAaYeHUU
BXOJIHOH (pU3NYECKOI BETHMUUHBI M 3aMBIKAET TMOO0 pa3MbIKAeT HEMOCPEICTBEHHO MIIM KOCBEHHO TY
WIM HUHYIO Lienb. Pene ObIBAalOT TEIJIOBbIE, MEXAHWYECKUE, IMTHEBMAaTHMUECKUE U JIEKTPUUYECKHUE;
MOCIIEIHNE CPadaThIBAIOT OT BO3ACHUCTBHUS DJICKTPUYECKUX BEIMUYMH. Pere MapKupyroT AByMs
OykBamu: mepBas OykBa P o3HawaeT pere, a BTOpas MOKa3bIBaE€T €r0 HAa3HAYCHHWE WJIU THII.
Hanpumep, PM — pene toxka, PH — pene nanpsixenus, PP — momuoctu, PY —
ykazarenpHoe, PT — TennoBoe u T. 1.

B cxemax ynpasieHuss B QyHKIIMM BPEMEHHM IPUMEHSIOT pa3jIU4HbIE peje BPEMEHU: a)
MEXAHWYECKUE, HAIPUMEpP MAasTHHUKOBBIC, JEHCTBYIOIIME HE3aBUCUMO OT 3HA4YCHHs TOKAa B
oOMoTkax nBurarens. CpaOaTblBaHHME TaKUX pejie MPOUCXOAUT JHOO0 OT MEXaHHYECKOTo
BO3/ICHCTBUS HA HUX MpU MEPEMEIIEHUN SKOPSI KOHTAKTOpa (IIPUCTPOEHHBIE), JIMOO NpU NMUTAHUU
OOMOTKM COOCTBEHHOTO 3JIEKTPOMAarHuTa; O) 3JIeKTpPOMAarHUTHBIE, KOTOpBIE MO PsAy HPUYHH
TpeOyIOT B LIENH yNpaBJeHUs MOCTOSHHOTO 3HAUEHHS TOKA.

KoHTakTOpBEl  SBISIFOTCS  DJIIEKTPOMAarHUTHBIMU  anmaparamMu Uil AUCTaHIMOHHOTO
BKJIFOUEHMS M OTKJIIOUEHUS AJeKTpoaBurareneil u mMapkupyoorcs OykBamu KJI. Ilpu Hammuuum B
CXe€M€ HECKOJIbKMX KOHTAaKTOpPOB, BBIMOJIHSAIOIIMX Pa3JIMUHbIE ONEpalMy, clieBa K OyKBEHHOMY
obo3navyenuto KJI mpumuceiBaoT mopsakoBblii HOMep. Karymika KOHTakTopa MOXET HWMETh
OJIMH, IBa, TPU U 0OJiee KOHTAKTOB, IPUYEM HEKOTOPbIE M3 HUX HAXOJATCS B CHUJIOBBIX LEMSX,
Ipyrue — B LemsX yhpaBieHus. Kaxaplii KOHTAaKT MOIydaeT TO ke OyKBeHHO-IM(ppoBoe
0003HaueHue, 4To MU ero Karymika. Bce KOHTakThl M300pakalOT Ha CXeMax B TaK Ha3blBAEMOM
HOPMAJIBHOM OJI0)KEHHH, COOTBETCTBYIOILIEM OTCYTCTBHIO TOKa B OOMOTKE WM OTCYTCTBHIO
MEXaHMYECKOTO BO3JCUCTBHS Ha KOHTAKT.

IIpn HEOOXOAMMOCTH IyCcKa M OCTAaHOBA JBUIATEIISl U3 HECKOJIBKUX MECT IyCKOBBIE KHOIIKU
BKJIIOYAIOT MapajuleIbHO, & KHOIKM OCTAaHOBA IOCIIEeNOBaTeIbHO. CHUTHANIBHBIE JIAMIIBI MOTYT
BKJIIOYAThCS HA 3aKUraHHe WK noracanue. Takue namnbl 0003Ha4a0T Ha cxemMax OykBamMu
JIC.

JUig coCTaBlIEHHS W 4YTEHUS Pa3BEPHYTBIX CXEM PEIEHHO-KOHTAaKTOPHOIO YIIPaBJICHUS
clleyeT yCBOUTh OOIIMH MPUHLMII IOCTPOEHUS UX U IPUHATYIO MapKUpPOBKY. Bce aneMeHTbI
COOTBETCTBYIOILIMX AIllAapaTOB U Y3JI0B, BXOAAIIMX B LIENU YIPABJICHUS, TOJDKHBI 0003HAYATHCA
TaK K€, KaK COOTBETCTBYIOLIME alIapaTbl WM Y3JIbl CHJIOBBIX Lenei. Ecnm B cuioBo# nenu
MMEETCs] HECKOJIBKO COBEPILEHHO OJMHAKOBBIX AlapaToB, BBIIOJIHIONMX OJMHAKOBbIE (DYHKILINH,
TO mocie OyKBEHHOr0 O00O3HA4YeHUsl CIIpaBa IPOCTABIISAIOT IMOPSAAKOBBIM HOMEp ammapara.
Hanpumep, TemoBble pese, BBINOJIHSIONME OJUHAKOBbIE (DYHKIMH, HO BKJIIOUEHHBIE B
pasznuuHbie ¢asbl, o6o3Havaror Tak: PT1, PT2.

Cxema HepegepcusHo2o ynpagneHus mpex@aznbiM ACUHXPOHHBIM INeKMpoosucamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.

30



[Ipu Bxrouenun kHonku KHII («Ilyck») karymka marautHoro nmyckatens KJI momyuaer
nutanue no uenu: ¢asza C, 3amkayras kHonka KHC («Crtomn»), kHonka KHII, 3aMKHYTHIH
koHTakT PTI1, Ha KOTOpHBII BO3AciicTBYyIOT 00a TerioBeix pene PT1, karymka KJI, nyneBou
npoBoJ. Takum o06pa3oM, MarHUTHBIM IyCKaTelb OKa3blBaeTCs BKIIIOYEHHBIM Ha (a3HOoe
Hanpspkerue 220 B, 3amkuyTCcs ero koHTakThl KJI B cuiioBo# 1ienu u ABuratesib M mogyduT
nutanue. OTHOBPEMEHHO 3aMbIkaeTcst Ook-koHTakT KJI, myntupytomuii kHonky KHaIl, koTopast
MOXXeT ObITh oTmymieHa. OcrtaHoB jBurarens ocymiectBiasercs kHonkod KuC. Ilpu
neperpy3kax cpabaThIBalOT TEIJIOBBIE pelie, pa3MbIKalOT CBOM KOHTakT PT1 B menu karymiku
KJI wm w™MarHuTHBI mycKaTtenb OTKIOYaeTca. Jlns curHamm3anumu pabOThl  ABUTATEINS
npenycmotpena jamna JIC, kotopas Bkiatoyaetcs 6mok-xkoHtakrom KJI. Jlns 3amuThl cetu ot
TOKOB KOPOTKOT'O 3aMbIKaHHsl YCTAHOBJIEH aBTOMAaTHYECKH BBIKITIOUaTenb BA.

Xox padoTbI:
N3y4uTh OCHOBHBIE TEOPETUYECKUE TIOJIOKEHUSI.
BoruepTuTh cXemy yrnpaBieHHUs] aCHHXPOHHBIM JIBUTaTEJIEM.
N3yunTh paboTy CXEMBI.
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
e [lepeuncnuth peXuMbl pabOTHI AJIeKTpoaBuraTeneid. Jlath ompeneneHue
KaXJIOMY PEXUMY.
e [lepeuncnauTh  NyCKOPEryIUpYIOLIME  ammaparbl  JUid  YIOpaBlEHUs
ANEKTPOABUTATEISIMU, UX Ha3HAUCHUE
e OOBICHUTH HaA3HAUYEHHUE U YCTPOICTBO MJIABKOTO MPEJOXPAHUTEINS.
e Jlns yero mpenHa3HAaYEHO TEIIOBOE pere?
5. CoOparb cXxeMy HEpPEBEpPCHBHOIO IyCKa AaCHHXPOHHOIO  JBHrateis ¢
KOPOTKO3aMKHYTBIM POTOPOM

el NS =

@dopma npeacTaBiIeHUs pe3yJabTara:
WH/IMBHIyaJIbHAS 3aIIUTa Pa0OTHI CXEMbI (OTBETHI HA BOIIPOCHI).

Kpurepun oueHku:

—«OTIUYHOY» - TEOPETUUYECKOE U MPAKTUUECKOE COACPKAHNE TEMBI OCBOCHO MOJIHOCTHIO,
6e3 mpoOenoB, ymeHUs c(HOpMHUpPOBaHBI, BCE MPEIyCMOTPEHHbIE TEMOW yueOHbIE 3adaHUS
BBITIOJTHEHBI, KAYECTBO UX BBINOJIHEHUS OIIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETUYECKOE U MPAKTUUYECKOE COJIEP)KAHUE TEMbl OCBOEHO IMOJIHOCTHIO,
0e3 mpoOenoB, HEKOTOpble yMEHHUs CHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE
TeMOil yueOHbI€ 3a/1aHUs BHITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHUI BBITIOTHEHBI C OITMOKAMH.

—«Y TOBIETBOPUTEIIBHO» - TEOPETUUYECKOE U MPAKTHUECKOE COACpPKAHWE TEMbl OCBOEHO
YaCTUYHO, HO TPOOETbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, He0OXOAUMbIe YMEHUs: pabOThI C
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OCBOCHHBIM MaTE€pHajOM B OCHOBHOM C(pOpPMUPOBAHBI, OOIBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33/IaHUI BBHITIOTHEHO, HEKOTOPBIE U3 BBIIMOJIHEHHBIX 33JJaHUN COAEPIKAT OMIMOKH.

—«HeynoBIeTBOPUTEIBHO» - TEOPETUYECKOE U TMPAKTHUYECKOE COJACpKAHHWE TEMbI He
OCBOEHO, HEOOXOMMbIE YMEHUS He c(hOPMUPOBAHBI, BHIIIOJHEHHbIE YUEeOHBIC 3aJaHUS COJIEPIKAT
rpyObie OIINOKH.

Tema 2.1 IlosynpoBoaHnKkoBbIe NPUOOPHI
DJIEeKTPOHHbIE BHINPAMHUTEIH

IIpakTHyeckoe 3ansaTHE N7
Bb10op 1u0a0B 151 BRIIPSAMHUTEILHBIX cXeM. Pacyer mapameTpoB u cocraBieHue
cXeM BbINPAMHUTEJIeH

I_[e.m,: HayLII/ITI)Cﬂ HO}I6I/IpaTI) JAUOJbI JJId PA3JIMYHBIX BBIIIPAMUTCIBHBIX CXCM U pa60TaTI>
CO CIPABOYHBIMH TaOIUIIAMHU.

BoinosiHuB paéory, Bbl OyieTe yMeThb:

Ya 2 oKCIIyaTHpoBaTh  3JEKTPOOOOPYAOBAaHME UM MEXaHU3MBI Tepeladd  JABUKEHUS
TEXHOJIOTHYECKUX MAIIMH U anmnapaTos;

VY1 3 cHUMaTh MOKa3aHUs IEKTPOU3MEPUTEIbHBIX TPUOOPOB U MPUCTIOCOOTIEHHM 1
M0JIb30BaThCS UMU;

VYo 01.02 BnaseTh akTyaJbHBIMH METOJaMH paboThl B MPO(eCcCHOHATBHOM U CMEXHBIX chepax;

MarepuajibHoe  olecriedyeHHe:  METOOUYECKHE  PEKOMEHJAIUM,  CIPABOYHUKH,
WHIMBHUIyaJIbHBIC 3a/1aHMUS.

3amanmue:
1 TlomoOpaTh muoOABI [ OJHOTOJNYIEPUOIHON, MOCTOBOM, TpPEX(Pa3HBIX CXEM
BBITIPSIMIICHUSI.

Iopsinok BbINOJIHEHHSI PadOTHI:

BeInpsiMUTENIN TIEPEMEHHOTO TOKa, COOpaHHBIC Ha MOJYIMPOBOIHUKOBBIX AHOJAX IIHPOKO
MPUMECHSIOTCS B Pa3jMYHBIX JICKTPOHHBIX yCTpolcTBax. [Ipu pemieHuu 3agadyd HE0OXO0IUMO
ITOMHHTb, YTO OCHOBHBIMH [TapaMETPaMH JIHOIOB SBJISIOTCS:

- IOMYCTUMBIH TOK, Ha KOTOPBIA pacCUYUTaH TAaHHBIA JTHO/;

- 00paTHOE HAIPSDKEHUE, BBIICPKUBAEMOE JIHOI0M 0e3 MPpo0osi B HEMTPOBOIAIIHIA TEPHO/I.

[Tpu pemennn 3a1a4 HEOOXOJMMO HCIIOJIL30BaTh (HOPMYJIbI, IIPUBEACHHBIC B Ta0IUIE 1

Ta6muma 1 YcnoBus BeiOopa 11010B

HanmenoBanme cxeMbl U;, B YcnoBus BeIOOpa

ITo Toky ITo HanpspkeHuro
OHOTIONYTIEPHO THAS U, = 3,14U4 lion > g Ussp > Us
JIByXmoJyrnepuoaHas U, =3,14U4 lion > 0,514 Uowp = Us
MocToBas U, =1,57U4 lon > 05y Ussp = U,
Tpéxdaszuas U, =2,1U4 lon > 1/3 g Uosp > U,

VYkazaHus 0o PCUICHUTIO 3a1a491
Bremucate u3 Ta6J'II/II_U>I 2 «Texauueckue JAaHHBIC TIOJYIIPOBOJAHHUKOBBIX IOHWOJ0B

napameTpsl 1uoaa: lyn = .... A; Ugsp =.....B
2. OnpenenuTb TOK NoTpediaeHus no popmyine
lg= Pd/Ud, rac
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P4 - MoutHOCTB TOTpEOUTENSA, BT

Uq - HanpspxeHue notpedurens, B

3. OnpenenuTs HaNpsKEHUE, JCHCTBYIONIEE HA MO/ B HEMPOBOIAIIMM Nepuo/T (17151 CBOEH
CXEMBI BBITIPSMIICHHS] )

4. Ilposeputs auox 1o napamerpaM lyon ¥ Ugsp. IHOT JOIKEH yOOBIETBOPATH YCIOBHUSM,
yYKa3aHHbIM B Tabaune 1.

Xon pa6oTsi:

JUisi mUTaHusl TIOCTOSIHHBIM TOKOM TMOTpeduTenss MourHocThio 250 BT mpu HampspkeHun
200 B HeoOxomuMmo coOpaTh CXeMy JBYXIOJIYIIEPUOJHOTO BBIIPSAMHUTENS PHCYHOK 1,

WCII0JIb30BaB cTaHAapTHBIN quon tuna /1 243 b
)B.
B

v }
3 N R,,[]g‘

Pucynok 1. Cxema aByX1nosynepuoJHOTO BBIIPSIMUTENS

1. BemwuceiBaeM u3 Tabi. 2 mapaMeTphl IUOA:

| on = 2A; U o5p = 200 B

2. Tok moTpeburens

lg = Po/Uq = 250/100 = 2,5 A

3. Hampsokenue, 1eiicTByOIIEe HA MO B HEMTPOBOIAIIUIN TIEPHO/T;

U,=3,14-Ug=3,14100=314 B

4. TlIpoBepsieM qUOJI IO YCIOBHIO:

lion > 0,5 1y, 2 > 1,25 - ycioBue 10 TOKY BBITIOJTHSIECTCS

Uosp > Us, 200 < 314 - ycnoBU€ HE BBITIOTHSACTCS

5. Bribupaem u3 Tabiuibl 2 110, YAOBICTBOPSIOMIMNA STUM
ycnosusiMm: [[ 233 b (5A; 500 B) unu coenunsiem nBa nuona Jl 243 b mocnenoBarensHo, Toraa
uosp =200-2 =400 B 400B>314B

®opma mnpeacraBiaeHus pe3yiabTara: CBOEBPEMEHHO W TPABHJIBHO BBIIOJIHEHHBIC
pacyEThl, CXEMBI.

Kpurepum oueHku:

—«OTIMYHOY» - TEOPETUYECKOE U MPAKTUYECKOE COJEpPKAHUE TEMbl OCBOEHO IHOJIHOCTbIO,
0e3 mpo0enoB, ymMeHUs C(HOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOH YueOHbIE 3aJaHuUs
BBINOJTHEHBI, KAYECTBO WX BBIIOJHEHUS OIIEHEHO BHICOKO.

—«XO0poIoy» - TEOPETHYECKOE M MPAKTHYECKOE COAEPKAHUE TEMBI OCBOCHO ITOJIHOCTBIO,
0e3 mpoOenoB, HEKOTOpble yMEHHs C(OPMHUPOBAHBI HEIOCTATOYHO, BCE IIPEIyCMOTPEHHBIC
TEeMOH ydeOHbIC 3a/laHHs BBITIOJIHEHBI, HEKOTOPBIE BUIBI 33/JaHUI BBITIOJIHEHBI C OIINOKAMU.

—«Y 1OBJIETBOPUTENBHO» - TEOPETUUYECKOE M MPAKTHUECKOE COJEp)KaHUE TEMbI OCBOEHO
YaCTUYHO, HO MPOOEIbl HE HOCSAT CYLIECTBEHHOIO XapakTepa, HeoOX0AUMbIe YMEHUSI paboThI ¢
OCBOEHHBIM MaTe€pHajoM B OCHOBHOM C(hOPMUPOBaHBI, OOIBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 3a/1aHUI BBIIIOJHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3aJaHUH COJepKaT OLUTMOKH.

—«HeynoB1IeTBOPUTENBHO» - TEOPETUYECKOE U TMPAKTHUYECKOE COJCepKaHHWE TEMbl He
OCBOEHO, HEOOXOMMbIE YMEHUS He c(hOPMUPOBAHBI, BHIIIOJHEHHbIE YUeOHBIE 3aJaHUs COJIepKaT
rpyOble OIIMOKH.

33



	U = U1 2 + U3 + U4
	11 А = 11 А;
	11 А = 11 А;
	Лабораторное занятие №1
	Сборка схем соединений резисторов и проверка законов Ома и Кирхгофа
	Рисунок 1 Соединение потребителей «звездой»
	,𝑈-Ф.=,𝑈-А.=,𝑈-В.=,𝑈-С.
	3.Определяем  углы сдвига фаз в каждой фазе:
	,sin-,𝜑-𝐴.=,,𝑋-𝐴.-,𝑍-𝐴...=−,6-,,8-2.+,6-2...=−0,6;   ,𝜑-𝐴.=−,36- .,50-′.
	,sin-,𝜑-𝐵.=,,𝑋-𝐵.-,𝑍-𝐵...=−,4-,,3-2.+,4-2...=−0,8;   ,𝜑-𝐵.=−,53- .,10-′.
	,𝜑-𝐶.=0, так как в фазе С есть только активное сопротивление.
	Определяем мощности в фазах:
	Таблица 11Значения синхронной частоты  статора
	Из этой формулы  /
	/
	1. ПротивоЭДС, наводимая в обмотке якоря
	2. Ток нагрузки  /
	Таблица
	Своевременно и правильно выполненные расчёты, таблица с выбранным двигателем.


