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1 BBEAEHUE
Baxnyto wacTte TeopeTnueckod W TPO(PECCHOHATBHONW TPAKTUYECKON  TOJITOTOBKH
00yYaromuXCsi COCTABIISIIOT MIPAKTUYECKHE U JTAOOPAaTOPHBIE 3aHSITHS.
CoctaB M cojepaHWe NPAKTHUECKHX M JAOOpaTOPHBIX 3aHITUH HAMpaBJICHbl Ha PeaNr3alHio
denepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTeNbHOIO CTaHIapTa CPEIHEro NIpo(eccHoHaIbHOI0 00pa30BaHusL.
Benmymeit nuaakTHaeckoil menpio MpaKTHYECKUX 3aHATHH ABJsieTcst popMupoBaHne MPpoheCcCHOHATBHBIX
NPaKTUYECKUX YMEHHH (yMEHHMH BBINOJHATH ONpEAETICHHBIC JICHCTBUS, ONEpalud, HEOOXOAMMBIE B
NoCeayIoneM B MPO(eCCHOHANBHON JESITENbHOCTH) WIH YUYE€OHBIX MPAaKTUYECKHUX YMEHHUH, HEOOXOIUMBIX B
MOCTIEAYIOIEeH yueOHOH NeITEeNbHOCTH.
Benymieli nunakTuueckol meiblo 1ad0paTOPHBIX 3aHATHH SBISETCS SKCIEPHUMEHTAIbHOE MOATBEPKICHUE
Y TPOBEPKa CYLIECTBEHHBIX TEOPETHYECKHUX MOJIOKEHHUH (3aKOHOB, 3aBUCUMOCTEH).
B cootBerctBum ¢ paboueit mporpammoint yueOHON muctuinInHBl OI1.03 «OCHOBBI AIIEKTPOTEXHHUKID)
IPEayCMOTPEHO IPOBEICHUE IPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUIL.
B pesynbraTe ux BBIITOTHEHUS, 00yUaIOMIUIACS JOIKEH:
ymembs:
e  V1:yuTarh 3JEKTPUUECKUE CXEMBI;
e V2:BecTH ONEPaTUBHBIA yUeT paOOThI IHEPTETUIECKIX YCTAHOBOK ;
e VO01.2 anamm3upoBaTh 3agady, BBHIOMpPATh M HCIOJNB30BaTh YMECTHHIE NH(POBBIE CPEACTBA,
HPHIIOKEHHUS U PECYPChI JJIs TIOCTAHOBKH U PEIICHUS 331a4i\[TPOOIICMBI;
e V01.3 pa3nenaTs KOMIUIEKCHBIE 3a/laui Ha IMOJ33Ja4l; OTCIEXKHUBATh MPOLECC MCIOIHEHUs 33a/1ay, C
MOMOIIBIO (P POBBIX HHCTPYMEHTOB;
e V01.4 BeisaBNATh U 3PPEKTUBHO UCKATh MHPOPMALMIO, HEOOXOAUMYIO IS PELICHUs 3a1aqd W/ HiH
npoOJIeMBI;
VO01.5 cocTaBnsATh IJ1aH JCHCTBUH;
Y01.9 BnageTs akTyaIbHBIMH METOIaMHU PAOOTHI B TPO(hEeCCHOHATHHON 1 CMEXHBIX chepax;
Y01.11 paboTaTh B I3MEHSIOIMINXCS YCIOBHUIX, B TOM YHCIIE B CTPECCOBBIX;
¥02.2 nckats nHGOpMaNHIo B ceTH MHTEpHET, ¢ NCMOIb30BaHNEeM (DUIBTPOB M KITFOYEBBIX CIIOB;
V02.5 ouieHUBaTh 1aHHBIE HA JOCTOBEPHOCTb;
Y02.6 oueHMBaTh MPAKTUYECKYI0 3HAYUMOCTH PE3yJbTATOB IIOMCKA C IIOMOIIBIO IH(POBBIX
MHCTPYMEHTOB;
Y02.7 odpopMIIsATh pe3ynbTaThl MOMCKA C TIOMOIIBIO TU(POBBIX HHCTPYMEHTOB;
e VY03.2 craButh cebe 00pa3oBaTeIbHbIC IIEIH 110 BOZHUKAIOIIUE KU3HEHHBIC 33/1auu;
e VY04.2 BeiOupaTh IU(POBBIE CpPEACTBA OOIICHUS B COOTBETCTBHU C IICJIBI0 B3aUMOJICHCTBUS U
WHIUBUTYaTbHBIMA OCOOEHHOCTSMHU (B TOM YHUCIIE KYJIBTYPHBIMH) COOECEHNKA;
e VY04.5 ucnonap3oBaTh KOMMyHHKAIIMOHHBIE HABBIKHM MPU padoTe B KOMaH/E JJIs YCIEIIHON paboThl HaJ
TPYIIOBBIM PEHICHUEM MPOOIeM;
e V04.8 ucrnonb30BaTh NPUEMbI CAMOPETYIISALUH [TOBEJCHHUS B IPOLIECCE MEXIINYHOCTHOT'O OOILICHHUS;
e V05.3 wu3naratb CBOM MbICIM W OQGOPMISTH JOKYMEHTHI MO NpO(ecCHOHANBbHOH TeMaTUKE Ha
roCyJapCTBEHHOM SI3BIKE;
e V06.2 nposiBnsTh 0a30BBIE O0IIEUEIOBEYECKHE, KyIbTYpHBIE 1 HAIMOHAIBHBIE IIEGHHOCTH POCCHIICKOTO
roCy/apCTBa B COBPEMEHHOM COOOIIIECTBE;
e V(07.3 ucronp30BaTh 3HEprocOeperarmInue u pecypcocoeperaroime TEXHOJIOTHH B PO eCcCHOHATLHON
JACATCIIBHOCTH IO CIICIUAJIBHOCTH,

ConeprkaHue MPaKTUIECKUX U JTA0OPATOPHBIX 3aHATHM OPHEHTHPOBAHO HAa MOATOTOBKY OOYYaIONINXCS K OCBOSHHIO
NPOQECCHOHATIBHOTO MOJIYJISE TIPOTPaMMBI  TIOJITOTOBKU  CIIEIIUAITIICTOB  CPEJTHETO 3BEHA TI0 CHEIHABHOCTH H
OBJIJICHUIO HPOPecCUOHANbHLIMU KOMNEMEHUUAMU:

e [IK 2.1. BEIIOJHATH MOATOTOBUTEIbHBIE PA0OTHI HA CTPOUTEIBHOH ILIOIIAIKE;

o [IK 3.5. OGecnieunBaTh cOOJII0IcHIE TPEOOBAHMI OXPaHbI TPY/Ia, 0€30IIACHOCTH KU3HEACATEIIBHOCTH 1
3aIIUTy OKPY>KaIOIIeH CPebl MPU BBHITOTHEHUH CTPOUTEEHO-MOHTAXHBIX, B TOM YHCIIE OTAEIOYHBIX
paboT, peMOHTHBIX paboT U paboT MO PEKOHCTPYKLMH U SKCIUTyaTallid CTPOUTENBHBIX 00BbEKTOB;

e JIK4.1. Opranu3oBsIiBaTh padOTy MO TEXHHYECKOH SKCILUTyaTallMK 30aHUN U COOPYKEHUH;

e [IK 4.2. BpIMOoNHATE MEPONPHUIATHA O TEXHUYECKOH SKCIUTyaTallMd KOHCTPYKIHMH M WH)KEHEPHOTO
000pyTOBaHUS 3TAHUH.



A Takxe pOPMHPOBAHUIO 0OUIUX KOMHEMEHYULIL

OK 01. BeiOupatb criocoObl perieHus 3aaa4 mpodheCCHOHANIBHOMN IeATSIBHOCTH, IPUMEHUTEIBHO K Pa3IHuHbIM
KOHTEKCTaM

OK 02. Hcmonp3oBaTb COBpPEMEHHBIE CPEICTBAa TMOHMCKA, aHAlM3a W WHTEpHpeTauud HHQOpManud |
nH(GOPMAITMOHHBIE TEXHOJIOTHH TSI BRITIOTHEHHS 33/1a9 TPO(EeCCHOHANBHOM e TeTbHOCTH.

OK 03. IlranmpoBaTh W peaM30BBEIBATH COOCTBEHHOE IPO(eCcCHOHATBPHOE W JUYHOCTHOE pasBHUTHE,
NpeANPUHUMATEIBCKYIO ACSTENBHOCTh B MPO(ecCHOHANBHON cdepe, MCIoNb30BaTh 3HAHMS MO MPaBOBOM M
(hHAHCOBO¥ TPaMOTHOCTH B Pa3IMYHBIX JKU3HEHHBIX CHTYAIIHAX;

OK 04. DddhexTnBHO B3aUMOACHCTBOBATE M pa0d0TATh B KOJUICKTHBE M KOMAHJIE.

OK 05. OcymecTBasiTh YCTHYIO M NMHCBMEHHYI0 KOMMYHHUKAIMIO Ha TOCYJapCTBEHHOM si3bike Poccuiickoit
Odenepanyy ¢ yaeToM 0COOCHHOCTEH COMATBHOTO B KyJIbTYPHOTO KOHTEKCTA.

OK 06. IIposiBIATh TpakIaHCKO-TIATPHOTHYECKYIO TTO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE IOBEICHHE Ha
OCHOBE TpPAJUIHMOHHBIX POCCHUICKHX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM 4HCIE C YYETOM
rapMOHM3AIMK  MEKHAIMOHAJIBHBIX W MEKPEIUTHO3HBIX  OTHOUICHWW, TMPUMEHITh  CTaHIAPThI
AHTHUKOPPYIIIOHHOTO MTOBEICHUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHHIO OKPYXKAIOIIEH Cpeabl, pecypcocOepekeHnI0, MPUMEHSATh 3HAHUS 00
W3MEHEHUH KJIMMaTa, MPUHIUIBI OepEeKIMBOrO MPOU3BOJACTBA, dPPEKTHBHO NEHCTBOBATH B UPE3BBIYAMHBIX
CUTyaluAaX.

BrimonHenrne 00y4arommxcsi IpakTHUECKUX U J1abopaTopHBIX paboT mo yueOHoi aucuuminae OIT .03

«OCHOBBI AIIEKTPOTEXHUKI) HATIPABJICHO Ha:
- 0bobwenue, cucmemamuzayuio, yerybOneHue, 3aKpeniieHue, pazeumue U OeMmanu3ayulo NOLYYEHHbIX
meopemuyeckux 3HaHUull N0 KOHKPENHbIM MeMAaM y4eOHOU OUCYUNTUHDL,
- ¢opmuposanue ymenuu npuMeHAmMb NOJYYEHHble 3HAHUA HA NPAKMUKe, peanu3ayuio eouHcmea
UHMENTeKMYAbHOU U NPAKMUYECKOU Oesimen1bHOCHU,
- Qopmuposanue u pazeumue yMeHuil. HAOIOOAMb, CPABHUBAND, CONOCMAGIAMb, AHATUSUPOBAMb, OeNaAMmb
8b1600bL U 0000WEHUS, CAMOCMOAMENbHO BECMU UCCIeO08AHUs, NONL308AMbCA  PA3IUYHLIMU  NPUEMAMU
usmepeHutl, opopMIAms pe3yibmamel 6 6uoe madiuy, cxem, cpagukos;
- npuobpemenue HABLIKOG pPabOMbL C PAIUYHLIMU NPUOOPAMU, ANNAPAMYPOU, YCMAHOBKAMU U OpYeUMU
MeXHUYeCKUMU CPeOCm8amu 01 NPOBEOEHUs. ONbIMOE,
- passumue UHMENNIeKMYalbHbIX YMEHUll Y OYOYWUX Cneyuanucmos: aHaliumuyeckux, npoeKmupo8oyHbIX,
KOHCMPYKMUGHBIX U Op.;
- BbIPAOOMKY NpuU peuwleHuu NOCMABIEHHbIX 3a0a4¥ NPOGeCcCUOHATbHO 3HAYUMbBIX KA4yecme, Makux Kak
CamocmosmenbHoCmy, OMEemcmeeHHOCMb, MOYHOCMb, MEOPYECKAs UHUYUAMUBA.

[NpaxTideckue ¥ J1abOpaTOpHBIE 3aHATUS TPOBOIATCS B pPaMKaX COOTBETCTBYIOIIEH TEMBI, ITOCIE OCBOCHHS
JIMJTAKTUYECKHX eIMHHII, KOTOpBIe 00eCTICYNBAIOT HATIMYNE 3HAHHH, HEOOXOIMMBIX JUISl €€ BBITIOITHEHHS.



2METOANYECKUE YKA3AHUA
Tema 2. DekTpuYecKHe e MOCTOSTHHOTO TOKA

IIpakTHyeckoe 3ansaTHe Ne 1
Pacuér jiekTpuUyecKuX 1eneii MOCTOSAHHOIO TOKAa

IIem;: Hay‘lI/ITI)CH MMPOU3BOAUTH PACUCT IJICKTPUUCCKUX Lerei .

Boinosnus padoty, Bel Oyaere:

ymembn:

V1. -uuTaTh SNEKTPUUECKHE CXEMBI;

VY2. -BecTH onepaTUBHBIN y4eT paboThl FHEPTETHUECKUX YCTAHOBOK ;

MarepuanbHoe o6ecnieuenne: KapTouku HHAMBHYAILHOTO 33/1aHUS, METOANYECKUE YKA3AHHS
3ananue:
1 . Ilens HOCTOSIHHOTO TOKA CO CMELIAHHBIM COSIMHEHHEM COCTOUT M3 YETBIPEX PEe3UCTOpOB. B 3aBucumocTy o1
BapuaHTa 3a/IaHbl: cxeMa IIenu (10 HOMEpY PHCYHKa, mpuiioxkenue 1), conpoTtusieHus: pesucropos R;, R; ,R3
,Ry4, Hanpsoxenne U, Tok | minu MomHoCTh P Beelt nenu.
Onpenenuthb: 1) SKBHBAJIEHTHOE COMPOTHBICHHE IeMH R, 2) TOKH, MPOXOISAIIAE dYepe3 KaKIbIi
pesuctop |y, Iy, I3, 1, Pemenne 3amaum npoBeputs, IpuMeHHUB MepBbIil 3akoH Kupxroda. JlaHHble s cBoero
BapUaHTa B3ATh U3 TaOMIIb! 1.1.

Tabnuma 1.1 BapuaHTs! 3amanmii

Homep Homep Ri, Om R, ,Om Rs, Om R4, Om u i, P,
BApPUAHTA PHUCYHKA

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




Ilopsnok BeINOJHeHUsI pa0OTHI :
Pemenue nanHoii 3a1auu TpeOyeT 3HAHUS OCHOBHBIX 3aKOHOB MOCTOSTHHOT'O TOKA, IPOU3BOIHBIX (DOPMYIT 3THX
3aKOHOB M YMEHHS WX MPHUMEHSATH IJIS pacueTa JJIEKTPUYECKHX Ierell CO CMENIaHHBIM COeInHEHHEM
PE3UCTOPOB.

Ilepen pemeHueMm 3amaud CBOETO BapUaHTa PEKOMEHAYETCS €II€ pa3 O3HAKOMUTHCS C peIIeHUEM
nmpuMepa
U, Meronuky U MOCAEA0BAaTEILHOCTh ACUCTBUN MHpU pELICHUH 3ajad
CO CMEIIaHHBIM COEIMHEHHEM PE3UCTOPOB PACCMOTPHM B 00LIEM
BUJIC Ha KOHKPETHOM IMIPUMeEpE.
1. BrpmmceiBaeM ycrioBHe 3amadd (COIEpXKaHWE YCIIOBHHA 3amad
BBINKCHIBATH MPUMEHUTEIBHO K CBOEMY BapUaHTY).
VYcnosue 3agaun. Llenb NOCTOSHHOTO TOKa CO CMEIIAHHBIM
COCIIMTHEHNEM COCTOHWT W3 YETBHIPEX PE3UCTOPOM. 3aJaHbl cxema
riend (puc. 1), 3HaYeHUS CONMPOTHBIICHHH pPE3UCTOPOB:
R1 =30 OMm, R2 =20 Om, R3 =3 Om, R4= 5 OmM, momHOCTS 111N P

!
|
I
|

i = =320 Br.
Onpenenurs:
Pue, 1 SKBUBAJICHTHOE COMPOTHBICHHE LEMU ROK, 2) TOKH, MPOXOISIINE

4yepe3 KaXIbli pesuctop. Perienue 3agauu npoBepuTh, TPUMEHUB
nepBbIi 3akoH Kupxroda.
BeimuceiBaeM U3 ycnoBHH TO, YTO I@HO M HY)KHO ONPENENUTh B BUAEC OYKBEHHBIX 0003HAYEHHUH M YMCIOBBIX
3HAYEHUI.
[Iponymaem mnaH (TOPSIIOK) pemieHUs, MoAOUpas MpU HEOOXOIWMOCTH CIIPaBOYHBIN MaTepuai. B Hamem
cllyyae IPUHUMAEM TaKOH MOPSA0K PEIICHHS:
1) HAXOJIUM SKBHUBAJIEHTHOE COMPOTHBIICHHUE LETTH

R, = Ri2 + R34, 20e Ry 2 = Ry Ri/(Ry + Ry) — napannensnoe coedunenue,

R34= R3 + Ry — nocrneoosamenvroe coeounenue;

2) o603HauuM TOKH ly,l5,15,14 Ha (prc. 1) cTpenkaMu u onpenenuM UX 3Ha4eHUs U3 (POPMYITBI MOITHOCTH:

2 — —
P=I1"R,.— 1= P/R, ;l,=14=1,rak kak npu 1mocea0BaTeIbHOM COCJMHEHIN OHU OJIHU H Te ke, a |
= U12/R1; l,= U12/R2, 20e Ui, = 1Ry,

4. BreimonHsiem penieHue, He 3a0bIBasi HyMEpOBaTh U KPAaTKO OMHCHIBATH JCHCTBHA. MIMEHHO Tak pelieHbl
BCE TUTIOBbIE IPUMEPHI TIOCOOHS.

OTcyTcTBHE MMCHMEHHBIX MOSICHEHUH JEMCTBUI IPUBOAXUT K HETIOJIHOMY ITOHMMAaHMIO PELIeHHs 3a7a4, ObICTPO
3a0bIBaeTCs.

5. BrimonHsieM TpoOBepKYy peUICHUs] CIEAYIOIMMH CcriocobamMu: a) JIOTHYHOCTh IMOJYYEHHUSI TaKoro
pesynbraTa; 0) mpoBepKa pe3yIbTaToB C MPUMEHEHHEM IIEPBOr0 U BTOporo 3akoHa Kupxroda.

OOBsICHUM HEKOTOPBIE CIIOCOOBI MPOBEPKH PE3YJIbTATOB PELICHHS.

[Tpumenenue nepsoro 3akoHa Kupxroda.

DopMyTupoBKa 3aKOHA: anreOpanyeckas CyMMa TOKOB B Y3JIOBOHM TOYKE paBHA HyJ0. MaTemaTndeckas 3alich
Ui y371a O cXeMbl e PUCYHOK 1:

|1+ |2= | unu |1+ sz 1=0

[Mpumenenune Broporo 3akona Kupxroda.

DopMyTUpOBKa 3aKOHA: BO BCSKOM 3aMKHYTOM KOHTYpE 3JIEKTPUYECKOW menu anreOpauueckas cymma IJ1C
> E paBHa anreOpanydeckoil cymMMe NajeHuid HanpsbkeHui ) |'R Ha OTIENbHBIX COMPOTHUBIICHUSAX 3TOTO KOHTYDA.
B 3amknyToM koHType (puc. 1) mpunoxennoe Hampspkenne U (ananmormuno D2JIC mpu BHyTpeHHEM
COTIPOTHBIICHUH NCTOYHHUKA TOKA, PABHOM HYJIIO) M MTAJICHUS HATIPSKEHUS

U12: |- R1, U3: |R3 u U4: |R4

O6x0/19 KOHTYp 1O HamlpaBICHHWIO TOKa (B JaHHOM CIIy4ae IO YacCOBOHM CTPENKE), COCTABHUM YpaBHEHHE IO
BTOpOMYy 3akoHY Kupxroda:

U=Up,+Us+ Uy

[oacuer 6ananca MouHOCcTH. OOIIas MOIIHOCTH LEMH paBHA CYMME MOLITHOCTEH Ha OTAEIBHBIX PE3UCTOpax.
s cxemsr ienu (puc. 1) P = P+ P, + P; + P, Tak Kak P = 1R wm

P=U*R,mo P=1*Ry+ >R, + IR+ I’Rys unu

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

Ecnu npoBepky pelieHus MPOBOJUTH ITyTE€M CpPaBHEHUS! PE3yJbTaTOB PELICHUs IPYTUMH CIIocoO0aMu, TO B
JAHHOM CIIy4ae BMECTO ONpEIeIIeHMs TOKa u3 hopMyibl P = [*Rok MOKHO GbIIO HAWTH HATIPSIKCHIE

7



U=,/PR, usP=UR,,

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

IIpumep 1. Ha pucyHke 2 n300pa)keHa SJIEKTPUYECKAsl IIEMb CO CMEIIAHHBIM COCJIMHECHUEM PE3HCTOPOB.

M3BecTHBI 3HAYCHUS COMPOTHBICHHH pe3ucTopoB Ry = 3 Om, Ry= 10 Om, Ry = 15 Om, Ry = 1 Owm,

Hanpsokeaue U = /70 B u Bpems pabotel nenu t= /0 u. OnpeaenuTh TOKH, MPOXOASIIUE Yepe3 KaxIbli

pesuctop |y, 113,14, 001TYIO MOIIIHOCTE TIenn P u pacxon uepruun W

Pemenue 1. OOo3HauMM cTpelkaMd TOKH, MPOXOSIINE dYepe3 KaKIbId PE3UCTOp C YYETOM UX
Ry HampasiIeHus (CM. puc. 2).

- 2 A, Rax
o ' — — 2. Onpenenum o0IIee SKBUBAJICHTHOS
- —_— —
+ ! @ 1=1 I=1iA COIIPOTHBIICHUE LIEH, METO/
- B+ 8,5 [] MOZICYETa KOTOPOIro JUIsd ILEMU CO
23
- CMEIIaHHBIM COCTMHCHUEM
<
- Ry e o v pe3UCTOPOB CBOIUTCS K
4 + -

T MIOCIIEIOBATEIEHOMY  YIIPOIIEHUIO
Puec. 2 PHC. 3 Puc. a CXEMBI.

Comnporusnenus R, u R; coeauHeHb
napautenbHo. Haliem oOiee conpoTuBiienue npu takoMm coeanHennu: 1/R,3=1/R,+1/R;. mpuBojst k obmeMy
3HAMEHATeJ0, MOAy4nuM Ry 3= RyR3/(Ry+R3)=10-15/(10+15)=150/25=6 Om
Teneps pesuctopsl Ry3,R1,Rs coequnensr nocienoBaTenbHo, ux odmiee conporusienue R, ,~R;+R; 3+R,=4+6
=10 Om.

OT10 olmIee COMPOTHUBICHNE, BKIFOYEHHOE B IIETIh BMECTO YETHIPEX COMPOTHBICHUIN CXEMBI PUC. 2, TIPU TaKOM
)K€ 3HAUCHUH HampspKeHWS He U3MEHUT TOKa B Lenu. [103ToMy 3TO CONpOTHBIICHHE Yallle Ha3bIBAETCS OOIMINM
SKBHBAJICHTHBIM COITPOTUBIICHUEM IICTIH WA TIPOCTO 3KBUBAICHTHBIM (puc. 4)

3. Io 3akory OMa 17151 BHEIITHETO YYacTKa IeTH OMPEAeTUM TOK

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

4, Haitnem Toku, mpoxoasiuiue 4epe3 BCe pe3ucTopsbl.

Uepes pesuctop R; mpoxoaut Tok |; =I.

Uepes pesuctop R, mpoxoaut Tok 1y =I.

Jns ompeneneHus TOKOB, MPOXOASAIIMX depe3 pe3uctopsl R, u R3, HYXHO HalWTH HampsoKeHHE Ha
napauiebHOM ydacTtke Uy3. DT0 HaNpsHikeHHUE MOYXKHO onpeaeauTh 1Byms criocobamu: Uz=IR,3 = 11-6 = 66 B
I U23 =U- |R1' |R4 ==U-| (R1+R4) =110 '11(3+ 1):663

ITo 3akony Oma Jtst TapayuteTbHOTO yyacTka renu Hagem l,= Uy /Ry, = =66/10 = 6,6 A; 13 = U, 5 /R3 = 66/15

= 4,4 A win, npuMeHsist iepBhIid 3akoH Kupxroda, nomyanm l;= 1 - 1,=11- 6.6 = 4,4 A.

5. Hatinem o01ryr0 MOIIIHOCTH TETH:

|=Ul=110-11=1210 Bm = 1,21 xBm.

6. OnpeenuM pacxo;] SHEPTUH:

W=P-t=12110 = 12,1 kBm" u.

7. BBIMOMHUM TPOBEPKY pEICHUS 3a7a4d OMNKMCAHHBIMUA paHee CMoco0aMu: a) MPOBEPUM Oananc
MOIITHOCTH

P =P+ P, + P; +P, = I’,R; + 1R+ 1R, + I4R; = 112 - 3 + 6,6%-10+ 4,4°- 15+ 11% -1 = 363 + 435,6 +
290,4+121 = 1210 Bm;
1210 Bm= 1210 Bm;



0) JUTSL Y3JI0BOW TOYKH A cXeMBbI (pHc. 2) MpUMEHHUM TepBbIid 3akoH Kupxroga: | =1, + 13 =11 =6,6 +

4.4

114=11A4;

B)

COCTaBUM YPABHCHHEC 110 BTOPOMY 3aKOHY KI/IpXI‘O(l)a, O6XOI[H KOHTYP LCIHU 110 4acoBOM CTPCIIKE,

U =U1 + U23 + U4= |R1+ |R23 + 1R4 110=11- 3+11-6+11-1110B=110B.
Bce crmoco6sI poBEpKH TOATBEPIKIAIOT MPABHIBHOCTD PEIIEHHS 3a1a9H

Xoa pabdoThI :

1. Pemenwne 3amaun Mo WHANBHUYyaTbHOMY 3aIaHUIO.

(I)opMa NnpeacraB/JIeHUs pe3yJjabTara: CBOGBpCMeHHO 1 IPaBUJIbHO BBITTOJIHCHHBIC paC‘IéTI)I

Kputepun onenkn:

—  «OTnu4HO» - TEOpEeTHYEeCKOe M NPAKTUYECKOEe  COAEPIKAaHHE TEMBI OCBOCHO
MOJTHOCTBIO, 6e3 Mpo0eNoB, YMEHHsI COPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOUW ydeOHBIE
3a1aHUs BBIIOJHEHBI, KAYECTBO MX BHIITOJHEHHS OLEHEHO BBICOKO.

— «Xopomo» - TEOpeTHYeCKOe W MPAaKTHYECKOE COJACp)KAaHHE TEMBI OCBOCHO
MOJTHOCTBI0, 0e3 Mpo0enoB, HEKOTOpble yMEHHsS CQOPMHUPOBAHBI HEJOCTATOYHO, BCE
MpeayCMOTPEHHBIE TEMOH yueOHbIe 3aJJaHus BHIIIOJTHEHBI, HEKOTOPHIE BUIBI 3aJaHNH BBITIOTHEHBI
C OIINOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETHYECKOE W MPAKTHYECKOE COAEP)KAHUE TEMBI
OCBOEHO YaCTHYHO, HO IMPOOENsl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMBIE YMEHUS
paboTbl ¢ OCBOCHHBIM MaTe€pHaioM B OCHOBHOM  C(OPMHUPOBAaHBI,  OOJBIIMHCTBO
MPeayCMOTPEHHBIX TEMOH Y4eOHBIX 3aaHUi BBITIOJHEHO, HEKOTOPHIE U3 BBHITIOJHEHHBIX 3aJaHui
CoJIepIKaT OMIMOKH.

—  «HeynoBiIeTBOPUTEIHHO» - TEOPETUIECKOE M MPAKTHIECKOE COACPKAHUE TEMBI He
OCBOEHO, HEOOXOMMBIC YMEHUS HEe COPMHUPOBAHBI, BEIITOJTHEHHbBIC yIEOHbIEC 3aJaHUs COJlEPIKAT
rpyObIe OIIMOKH.

JlaGopaTopHoe 3ansTue 1.
N3y4yenne coenHeHUli pe3ucTOPOB U MpoBepka 3akonoB Oma u Kupxroga

He.ﬂb: OIIbITHAs IMPOBCpPKa COOTHOILICHUH QJICKTPUICCKUX BCIWYHH IIPU IMOCICAOBATCIEHOM U ITAPAJJICIbHOM
COCIMHCHUHU TPUECMHHUKOB SHeKTpHHeCKOﬁ OHEPruun

Brinosnnus padory, Bel Oynere:

ymembs:

V1.- uuTaTh FNEKTPUIECKHE CXEMBI;
VY2.- BecTH onepaTuBHBIN y4eT paboThl SHEPTETHUECKUX YCTaHOBOK ;

MatepuajibHOe 0o0ecniedeHHE:

Hcrounuk mocrossHHOro Toka Ha 250B; anexTpomsmepuTenbHble NPHOOPHI; JIAMIOBBIM  peocTarT;
COEJIMHUTEIbHBIE TIPOBO/IA.

3aganue: 1. mpoBepKa OCHOBHBIX COOTHOUICHWHA MEXIy TOKOM, HAIPSDKEHWEM M CONPOTHUBICHHEM IPH
II0CJIEJ0BAaTEIbHOM U NapajlIeIbHOM COEIUHEHUHU AJICKTPOIPUEMHHUKOB.

Ilopsinox BbINMOJTHEHUS PA0OTHI:

1. Jomyck K paboTe: BXOAHOM KOHTPOJIb B BUIE PPOHTATIBHOIO OMPOCa:

- KaKo€ COEeIMHEHNE HA3bIBAIOT I1OCIIEIOBATEIBHBIM?

- 3akoH OMa 7151 yyacTKa LIelu

- KaK ornpenensieTca o01iee CONMpOTUBIICHHE LIEMH C MOCIeI0BaTENbHBIM COETHHEHHEM DIIEMEHTOBR?

- KaKoe COeIMHEeHNE Ha3bIBaeTCs MapauIeIbHBIM?

- (hopmynmpoBKa nepBoro 3akoH Kupxroda nns yzna

- YTO Ha3bIBA€TCA y3JIOM, BETBbIO, KOHTYpOM?

- OCHOBHBIE COOTHONIICHHS MEXIy TOKOM, HaIpPsDKEHHEM U CONPOTHBICHHEM TPU TapauieIbHOM |
MOCIIEA0BATEILHOM COEIMHEHUH.

2. COOpKa 3MEeKTPHUYECKHUX CXEM.



Xox padoTsI:

1. O3HaKOMHTBLCSI CO CXEMOU (pI/Icl) noCJaCA0OBATCILHOTO COCAMHCHHUA U MPOBCPUTH
NMpaBUJIBHOCTb COCAUHCHUS.
2. C paspeuicHusa mpernoaaBaTeyisi BKIOYUTE B CE€Tb, U YCTAHOBUTH 3aJaHHOC

HanpsDKEHUE, KOTOpOe BO BpeMs OMbBITAa TOJJICPKUBACTCS MOCTOSHHBIM. [Toakimrouast BOIETMETP
(moouepeIHO) MapaJUIeIbHO KaXJA0OMY NMPUEMHUKY, U3MEpHUTh NaaeHue HampspkeHudt U;, U,, Us.
[Tokazanust ammepmeTpa 1 BOIBTMETPA 3aHECTH B TaOMHUITy |

(R HT L . .
ke ¥ & &
Nl
® & &
K2 ]
"3 w W
® ¥ &
K3
Pucynok 1. Cxema mnocineioBaTenbHOr0 COeAMHEHUS TPUEMHHUKOB
Tabmuma 1. [locnegoBaTenbHOE coeTMHEHUE YIEKTPOTPUEMHIKOB
N3mepeno Briuucneno
|061u u U u Uo6 R1 RZ R3 R06 Pl PZ P3 P06
1 2 3 i 1 1t
A |B|/B|B|B |Om [OM |OMm |OM |B |B |B |Br
T |T |T

3. IIpousBectu BerunciaeHus. CpaBHUTH pe3yJIbTaThl HOTYYEHHbIX JaHHBIX.
4. Cnenatp BeiBOA. O3HAKOMHUTBCS CO CXEMOU MapajuIeIbHOTO COSAMHEHHWs mpueMHHKOB (puc.2). CobpaTh

CXEMY, IIPOBEPUTH IIPABUIIBHOCTD BKIIFOUECHHS.
5.C pa3penieHusi pyKOBOAUTENS BKIIOYUTh CXEMY, YCTaHOBUTH HampspkeHue. [loouepenHo BKITIOYas Kaxaoe
U3 CONPOTHBIICHUI U3MEPUTH TOK BeTBel. [loka3anus amMnepmeTpa v BOJIBTMETPA 3aHECTH B TaONIUILy.2.

() HT L L .
=k ¥ ® &
o . e o
5 & & &
H3 ¥ ® ®
K3
Pucynox 2.Cxema mapamieIbHOTO COSAMHEHIS MPUEMHHUKOB
Tabnuna 2.Cxema napaieabHOro COeTUHEHUS TPUEMHHUKOB
M3mepeno Brruucneno
Uss [l |2 |l [loow [Ri | R2 | Rs | Ros | P1 | P2 | Py | Pog
it} I
B |[AJA|A]|]A |Om [OM |OMm |OM |B |B |B |Br
T |T |T

6.1IpousBectu BeruncieHus. CpaBHUTH PE3YJIBTATHI MOTYyUYSHHBIX JTaHHBIX.
7.Cnenarth BBIBOL

XOI[ paﬁOTbI :Pemenue 3aa4uu 110 MHAUBUAYAJIbHOMY 3a1IaHUIO
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®dopMa NpeACTABIEHUS Pe3yabTaTa:

COCTABJICHHE OTYETA U OTBETHI HA KOHTPOJILHBIC BOIIPOCH IIPH 3aIUTE:

B uem cxoncTBO U paznuuue 3akoHa OMa 11 y4acTKa ey U Beel uenu?

[Touemy st onpenenenus 9JIC UCTOYHUKA TOKA C TIOMOIIBIO BOJILTMETPA HEOOXOAUMO PA30MKHYTh IICTIh?
Uto dusmdeckn BeIpaXkaeT nepBbIii 3akoH Kupxroda?

Cdopmymmpoats BTopoii 3akoH Kupxroda, 3anmcars ero B MaTeMaTHIecKo# (popme.

MOo3KeT 71 CONPOTUBIICHUE YUACTKa JIBYX MapajuIeIbHO COSAMHECHHBIX TPOBOJIHUKOB OBITH 0OJIbIINE (MEHBIIIC)
JIF000r0 U3 HUX?

Kputepun onenkn:

—  «Ornm4HO» - TEOpEeTHYeCKOe W MPAKTHYECKOE  CONIEpKaHHE TEMBI OCBOCHO
MIOJTHOCTHI0, 6€3 MpoOesioB, yMeHH C(OPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOU ydeOHBIe
3aJ]aH{s BBITIOJHEHBI, KAYECTBO MX BBIMOIHEHHS OLICHEHO BBICOKO.
— «Xopomo» - TEOpeTHUYEeCKOe M MPAaKTUUYECKOE COACPKaHHE TEMBbl OCBOEHO
MOJHOCTBIO, 0€e3 MpoOenoB, HEKOTOpble yMeHHs Cc(OpMUpPOBaHBI HEJOCTATOYHO, BCE
IpeTyCMOTPEHHBIE TeMO ydeOHbIe 3a1aHHs BHITIOIHEHBI, HEKOTOPHIC BU/IBI 33/IaHN BBIITOTHEHBI
C omuOKaMu.
—  «YIOBJIETBOPUTEIBHO» - TEOPETHUECKOE W MPAKTHUYECKOE COJCPKAHUE TEMBI
OCBOCHO YaCTHUYHO, HO MPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMbIC yMEHHUs
paboTBI ¢ OCBOGHHBIM MAaTEpPHaJOM B OCHOBHOM C(OPMHPOBAHBL,  OOJBIIUHCTBO
MPeTyCMOTPEHHBIX TeMO y4eOHBIX 3a/laHUi BBITIOJIHEHO, HEKOTOPBIE M3 BHIMTOJHEHHBIX 3aIaHHUI
coJieprKaT OIIMOKH.
«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE M MPAKTUUECKOE COACPKAHHE TEMBbl HE OCBOCHO, HEOOXOAMMBIC
yMEHHS He C(OPMHUPOBAHBI, BHITTOTHEHHBIE YIEOHBIC 3aJaHHsI COEPIKAT TPYObIe OIIOKH.

Tema 3. IlepemMeHHBIH 3JIeKTPUYECKHI TOK

IIpakTuyeckoe 3ausTHE 2
Pacuér Hepa3BeTBJICHHOM LENH IEPEMEHHOI0 TOKA

Henb: HAYYNTHCS TPOU3BOANTH PacueT HEPa3BETBICHHBIX IIeTIel MEPEeMEHHOT0 TOKa
Beinoanus padory, Bl Oynere ymems:

;

VY 1-4yuTaTh NMEKTPUUECKHUE CXEMBI,

Y2- BecTH onepaTUBHBIN y4eT paboThl IHEPTETUIECKUX YCTAHOBOK ;

MaTepnanLHoe o0ecmeyeHne: MCTOAUYCCKUE YKa3zaHua, UHINBUAYAJIbHBIC KAPTOYKH 3aJJaHuH

3ananme: {5 1ienu mepeMEHHOTO TOKA, COJEPIKaIel pa3IMYHbIe 3JIEMEHTHI (PE3UCTOPHI, HHIYKTUBHOCTH,
EMKOCTH), BKJIIOUEHHBIE MOCICOBATEIIEHO, OMPEACIUTh IOJHOE COMPOTHBICHHUE, MOITHOCTA (aKTHUBHYIO,
PEaKTUBHYIO, TIOJHYIO) U IIOCTPOUTH BEKTOPHYIO THATPaMMY.

HOpfl}]OK BbINNOJTHCHUSA paﬁOTLI:

MeTtonuky 1 MocnenoBaTeNbHOCTh ASUCTBUM 10 PEMICHUIO TAKOTO THIIA 33/a4 PacCMOTPUM HA KOHKPETHOM
puMepe.
AKTUBHOE COIpOTHBIIeHHE KaTymku R, = 6 Owm, nanyktuBHoe X| = /0 Owm. IlocnenoBaTenbHO ¢ KaTyLIKOM
BKJIIOYEHO aKTUBHOE conpoTuBienne R = 2 Om u KoHaeHcatop conpoTtusienneM X, = 4 Om (puc.l a). K uenu
npwiIoxeHo Hanpsbxerne U = 50B (meiicTBylomee 3HaUCHIE).

Omnpenenuth: |) momHoe comporuBieHne uenu; 2) Tok; 3) koddduiment MomHOCTH; 4) aKTHBHYIO,
PEaKTHBHYIO W TOJHYIO MOIIHOCTH; 5) HampshKeHHsl Ha KaXIOM conpoTuBieHHd. Haueptuth B Macmitabe,
BEKTOPHYIO IarpaMMy LIEIH.

1. OnpenenseM NOTHOE COMPOTUBIICHUE TIETIH:

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

2. OmpenensieM TOK:

11



U 100

| ==—="=10A
Z 10
3. OnpenensieM K03 PUIUSHT MOIITHOCTH TETIH:
. X, —X%X. 10-4
sinp=-1t—"C= =0,6

10

no Tabmuuam bpaguca Haxogum @ =36°50". Yron caBura ga3 ¢ HaxoAMM IO CHHYCY BO M30eXaHHE NOTEpH

3HaKa yriia (KOCUHYC SIBIISICTCSl YeTHOM (DyHKLIMEH).
4. OnpexensieM aKTUBHYIO MOIITHOCTb LETIH:

P=1”-(Rg +R)=5"-(6+2)=200A

5. Omnpenensiem PEaKTUBHYIO MOII[HOCTb LeTIH:
Q=17-(X_+X.)=5"-(10-4)=150a38

6. OnpenensieM MOJHYIO MOIIHOCTD LEMHU

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

a)
W 10 30 40 f0 08
Ll A 1 ' 2 )

! 2 JFJ & 3A

Pre, 3

Pucynok 1.Cxema 1ienu v BEKTOpHAs AUarpamma

7. OmnpenesnsieM NaAeHUs] HAUPSDKCHUS Ha CONPOTUBIICHUSIX LICTIN:

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

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

[locTpoenne BEKTOpPHOW IuarpaMMbl HayMHaeM C BbIOOpa MaciuTadba Uil TOKAa M HamnpsDKEeHHs. 3agaeMcs
MacmraboM 1o Toky: B lem — 1A u mMacmrabom no Hanpspkeruro: B lem — 10 B. Iloctpoenne BekTopHOI

JIuarpaMMsl (prc.50) HadMHaeM C BEKTOpa TOKa, KOTOPBIA OTKJIAABIBAEM T10 TOPHU3OHTAIHN B MacITade
54

14/cm
conporuBnernsx Ug, 1 Ug.
W3 xonma Bektopa Ugr OTKIIAAbIBaEM B CTOPOHY ONEpPEXKEHHMs BEKTOpa Toka Ha 90° BekTOop maaeHus

=5cu - BILOJ'H: BCKTOpa TOKa OTKJIAaAbIBAEM BCKTOPLI HaﬂeHI/Iﬁ HAIIpsKEHUSA Ha aKTHUBHBIX

Hanpskenns U, Ha MHIyKTMBHOM CONpOTHBIeHMHM mmuHO# 998 = 5 cu. M3 komma Bektopa UL
10B/cm
OTKJIaJIbIBAEM B CTOPOHY OTCTaBaHMsI OT BEKTOpa TOKa Ha 90° BEKTOp MaJeHUs HalpsKEHHUS Ha KOHAECHCATOPE
Uc nnuHOM 20/3 _ 9y - L €OMeTpryecKas cymma BeKTopoB Uy ,Ur,UL 1 Uc paBHa MoIHOMY HampspKEHHIO
10B/cm

U, NpuII0’)KEHHOMY K LIETTH.

Xon pa6oTsl :Pemenne 3agaun 1o MHANBHYaIbHOMY 33JaHHUIO

®DopMa npeacTaBjeHus pe3yJbTaTa: CBOEBPEMEHHO U MPABUIBHO BBINIOJHEHHbBIE PACUETHI .
Kputepun onenkn:

—  «OTIMYHO» - TEOPETHYECKOe M MPAKTUYECKOE  COJCPIKAHHE TEeMbl OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesioB, yMeHHUs CHOPMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE TEMOH ydeOHbIC
3aJ]aHUs BBIIOJIHEHBI, KAUECTBO MX BBIITOIHEHHUS OLIEHEHO BBICOKO.

—  «Xopomio» - TEOPeTHYECKOE W TIPAKTUYECKOE COJICpKAaHHE TEMBl OCBOCHO
MOJIHOCTBI0, 0€3 mpoOenoB, HEKOTOphle YMEHUS C(OPMHPOBAHBI HEJIOCTATOYHO, BCE
MPeIyCMOTPEHHBIC TEMO YUeOHbIC 3aJaHHUS BBIIIOJHCHBI, HEKOTOPBIC BUIBI 3aaHUH BBITOJIHEHBI
¢ OIINOKaMH.
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—  «YIOBJCTBOPHUTEIBHO» - TEOPETUYECKOEC H TPAKTUYECKOE COJCPIKAHUEC TEMBI
OCBOCHO YaCTHUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMbIC yMEHHS
paboTBl ¢ OCBOGHHBIM MaTepHUAJIOM B  OCHOBHOM  C(HOPMHpPOBAHBI, OOJBITHMHCTBO
MPEIyCMOTPEHHBIX TEMOW YYCOHBIX 33JJaHUI BBHITTOJHEHO, HEKOTOPHIC M3 BBIMOJIHECHHBIX 3aaHUN
CoJIepIKaT OIIMOKH.

—  «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE U TPAKTHYECKOE COJCPIKAHWE TEMBI HE
OCBOCHO, HEOOXOIMMbIE YMEHHS He C(OPMHUPOBAHBI, BHITIOJHEHHBIC YICOHbBIE 3aIaHUSI COIEePIKAT
rpyObIe OMIIOKH.

IIpakTHyeckoe 3anHsaTHE 3.
Pacyér ajiekTpuUecKHuX Lemneii nMpu coeTuHHEeHHH 00MOTOK «3Be310i»

IIem;: OIpeACIICHUE TOKOB U MOIITHOCTEH I OCITH TpeX(ba?;HOFO MNEPEMCHHOI'0 TOKa MpU COCIUHCHUU
IIPUEMHHUKOB «3BeS,I[OI>i».

Beinosnus padory, Bel Oynere:
ymembs:
VY 1-4uTaTh NEKTPUUECKHUE CXEMBL;
V2- BecTH omepaTuBHBIN y4eT paboThl SHEPreTHUECKUX YCTaHOBOK ;
MarepuajibHoe o0ecnieyenue: VHIuBuaAYyanbHbIE 3aJaHNs1, METOJMYECKUE YKA3aHUS

3aganue: B TpéxdazHyro 4eThIPEXITPOBOIHYIO CETh C JMHEHHBIM HANPSKCHUEM BKIIIOYCHBI 3BE3/I0W Pa3HbIC
0 XapakTepy conpoTuBieHus. OnpenenuTs TOKH U MOIITHOCTH B (bazax.

Iopsiiok BbIMOJHEHUs PadOTBI: s penieHus 3a7audl HYXKHO 3HATh MPOIPAMMHBIA MaTepHal TEMbI
«Tpexda3Hple >IEKTPUUECKUE IIEMU», OTYETIMBO NPEACTABISATH COOTHOIICHUS MEXAy (asHbIMH U
JTUHEHHBIMY 3HAYCHUSIMHU TOKOB M HAIPSHKCHUH MPU COCAMHEHHM TIOTPEOMTENCH SIIEKTPHUYECKOH SHEPruu
3BE310M U TPEYTOJIBHUKOM.

Jnst o3HaKOMIIEHHS ¢ OOIIEH METOJMKON pelleHusl 3a]a9 JaHHOW TeMbl IPUBEICHBI (POPMYJIBI, TOKA3aHO HX
IIPAKTUYECKOE TPUMEHEHHUE.

0o~
Pucynok 1 CoeauHeHne OTpeOUTENeH «3BE3I0M»

IIpunsrteie o603HadeHNS Ha cxeme (puc.1):
JMHEWHOE HaIPSKEHUE
(haznpie Hanpskenust Ug, Uy, U, U
THEHHbIe TOKU (OHU ke (azHble TOKH) Iy, I, Ip, I, I¢
TOK B HEUTPAILHOM TIPOBOJIE, PABHBIH TeOMETPUIECKON cyMMe (Pa3HBIX TOKOB
IO = IA + IB + IC
IIpn Hanmuuu HEUTpaNIbHOTO TMPOBOAA MPH JIIOOOW Harpy3ke (paBHOMEPHOW WM HEpPaBHOMEPHOMN)
Un

CIIPaBeUIMBO COOTHOLIEHHE Mexky pazHbM Uy v nnelinbeiv Uy Hanpskennem Ugp = N

[TomHs1, 4TO HEWUTpANBHBIA TPOBOJ MPHU JIFOOBIX HArpy3kax oOecreurBaeT PaBEeHCTBO (a3HBIX HAINPSHKEHUH
IIPUEMHUKOB YHEPTUH, ITOJTYIHM
Uq) =U A= UB = UC

3uauenne (pa3HbIX (OHU K€ TMHEWHBIE) TOKOB OIpeneisieM Mo 3akoHy Oma:
Ugp Up
@1 = AT R - @2 == R - ®3 = A= -
Harpy3ska uncTo akTHBHAas, MO3TOMY MOLIHOCTH (a3 onpeaessieM o cleLyromuM GopMynam:

P¢1=PA=I§>1'R¢1

Ugp

Py =P =13, Roo
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_p_ 72
Ppz = P = I3 " Ros
AKTHBHYIO MOIIIHOCTb TpeX()a3HOro MOTPEOUTENS SHEPruu P onpeieiiaeM Kak CyMMy MOIIHOCTeH Tpex (as:
P =Py,+Pg+ P

Xoa padoThI:

B deTpIpexmnpoBoHyIO CeTh BKIIOYEHA HECHMMETPHYHAS HArpy3Ka, cCOeNHeHHas B 3Be3ay (puc. 4). JlaHbt
conpoTtuBieHus B pazax. JIunelinoe HanpspkeHue cetd .OnpeesiuTh TOKU U MOIITHOCTH B (Da3ax.

£ 1. OnpenernsieM dazHoe HAPSHKEHUE
|

s Up =2 =330 2208
vl , *T V3 1,73
2.0npenensieM Toku B (hazax:
Up Up 220
I, == 224

Zy JRZ+X2 V8Z+6?

3
~-
;,
T
3
o
Qe

Pucynok 4. Coeaunenue
MOTpeOuTENEH B «3BE3Y»

Us Us 220
IB = —= = 44A
Zg  JRE+X3Z V32+42
. Up 220 274
CT R, 11 T
3.0npeaensieM yribel casura (a3 B Kaxaol dase:
ing, = A= O 06 gy =—36'50
sm(pA—ZA— W— 0, Py =
ingg = 28 = t  _ _og = —53°10’
TS mrem o 7T

@c = 0, Tak kak B (paze C eCTh TOIBKO aKTUBHOE CONPOTUBJICHHE.
OnpenersieM MOIIHOCTH B (pazax:
a) aKTHBHYIO

P=PA+PB+PC
PA=1,§'RA PB=1§‘RB Pc=15'Rc
P =22%2-8+44%2-3+22%-11 = 3872+ 5808 + 5324 = 15004Bm

0) peakTHBHYIO

Q=0Q4+Q+Q
B »T0li cymme peakTHBHAasT MOIIHOCTh KAaTYIIKH CYHMTAETCS IOJIOKUTENBHOW, a pEeakTHBHAS MOIIHOCTh
KOHJIEHCATOpa — OTPULIATEIBHOM.

B ¢aze C peakTrBHas MOIIHOCTH paBHA HYIIO.

Q=04+05p
Qa=15+X, Qp =I5 + Xp
Q =222-6+44% -4 = 2904 + 7744 = 10648BAp
®opMa npecTaBJIeHus pe3yabTaTa: CBOEBPEMEHHO H IIPABHIILHO BBINOIHEHHbIE PACYETHI

Kpurepun ouenku:
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—  «OTnM4HO» - TEOpeTHYeCKOe M TNPAKTUYECKOE  COJACPIKAaHHE TEMBl OCBOCHO
TIOJTHOCTBI0, 03 Mpo0eoB, YMEHHUS C(OPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOH ydcOHBIC
3aJIaHUs BBIIOJHEHBI, KAYECTBO UX BBITIOJHEHHUSI OI[CHEHO BBICOKO.

— «Xopomo» - TEOpeTHUYeCKOe M MPAaKTUUECKOE COJACpKAaHHE TEMBl OCBOEHO
MOJHOCTBIO, 0€3 MpoOenoB, HEKOTOpble yMeHHs Cc(OpMUpPOBaHBI HEJOCTATOYHO, BCE
MPeayCMOTPEHHbBIE TEMOH yUeOHbIC 3aaHMUs BHITIOJHEHBI, HEKOTOPBIC BUJIbI 33]JaHUI1 BBITIOJTHEHBI
C omuOKaMu.

—  «YIOBJCTBOPHUTEIBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJNCPIKAHUE TEMBI
OCBOCHO YaCTUYHO, HO MPOOENBI HEe HOCAT CYIIECTBEHHOTO XapakKTepa, HEOOXOIUMBIC YMEHUS
paboTBl ¢ OCBOGHHBIM MaTepHAJIOM B  OCHOBHOM  C(HOPMHPOBAHBEI, OOJBITHMHCTBO
MPEeIyCMOTPEHHBIX TEMOHN YUeOHBIX 3aJ]aHNH BBHITIOJIHEHO, HEKOTOPHIE M3 BBHITIOJHEHHBIX 33 JaHHUN
CoJiepKaT OIIMOKH.

—  «HeynoBrieTBOPUTEIILHO» - TEOPETUYSCKOE U MPAKTHUYECKOE COJACPIKAHUE TEMbl HE
OCBOEHO, HEOOXOIMMbIC YMEHUS HE C(hOPMUPOBAHBI, BRITIOJHEHHBIC YICOHBIC 3a/IaHUS COJICPIKAT
rpyObIe OMIHOKH.

Tema S.TpancdopmarTopbl
IIpakTuyeckoe 3ausTue 4.
Pacuér napamerpos Tpéxdasnoro rpanchopmaropa

ean:

-yriryOneHne panee u3ydeHHOr0 MaTeprania,

-BBIpa0OTKa YMEHHIA ¥ HABBIKOB T10 PUMEHEHHUIO (POPMYIT, COCTABIIEHHIO aJITOPUTMA TUTIOBBIX 33/IaHUH,
-IMIPUMCHCHUEC MMOJTYUCHHBIX 3HAHWA HA ITPAKTHUKE

Beinosnus padory, Bel Oynere:

ymembs:

-Y1- yuTaTh ANEKTPUUECKHE CXEMBI;

-Y2-BecTH OnepaTuBHBIN yueT paboThl SHEPTETHUECKUX YCTaHOBOK

MarepuajabHoe obecneuenue: KapTouku HHIUBHUIYAIEHOTO 33/IaHUS, METOIMUECKUAEC YKA3AHUS

3apanme: J{ns nuTaHUS NOHMKEHHBIM HANPSDKEHHEM LETEd YIpPaBIICHUS SJICKTPOJBHUraTESIMU Ha MyJIbTE
YCTaHOBJIEH TPEXGa3HbI TpaHCHOPMATOp HOMUHAIBHOW MOIIHOCTRIO S, HoMuHaNBHBIE HanIpsKEHUS U
U U,o, HOMHUHAIBHBIE TOKH B OOMOTKAX luoui M lyouo.,yKa3aHbl CXEMBI COCIUHEHHS OOMOTOK
Tparcdopmaropa.

Iopsinok BbINOJIHEHUS PA0OTHI:

st perienust 3aqa4u HY>KHO 3HaTh YCTPOIMCTBO, MPUHLMI IE€HCTBUS M 3aBUCUMOCTH MEXAY 3JICKTPUUECKUMU
BEJINYMHAMHU OHO(DA3HBIX U TPEX(PasHbIX TPaHCHOPMATOPOB, YMETh ONPEAETATD 110 X MACIIOPTHBIM JTaHHBIM
TEXHUUYECKHE XapaKTepUCTUKH.. OCHOBHBIMH NTapaMeTpaMu TPaHC(HOPMATOPOB SIBIISIOTCS:

1. HoMuHanbsHast MOITHOCTD S,y — 3TO TOJHAS MOIIHOCTE (KBA), KOTOpyIo TpanchopMarop, yCTaHOBICHHBIN
Ha OTKPBITOM BO3yX€, MOXKET HENPEPHIBHO OTIAaBaTh B TEUEHHUE CBOETO CpoKa ciyxkObl (20-25 jer) mpu
HOMHHAJIHHOM HAIPSDKEHUH U TP MaKCHUMAaJIbHOW M CPEIHET0/IOBOM TEMIIEpaTypax OKPY)KaloIIero BO3IyXa,
paBHbIX cooTeTcTBeHHO +40°C -5 °C.EC/N yKa3aHHEIE TEMIIEpaTyphl OTIHYAIOTCS OT HOMHHANBHBIX, TO H S
sow OYZET OTIIMYATHCS OT MACTIOPTHOTO 3HAYCHHUSI.

2. HomunaneHOe mnepBuuHOE HampsokeHHe U, — 3TO HalpspKeHHE, Ha KOTOPOE paccuuTaHa MepBHYHAS
0bMoTKa TpaHchopmMaTopa.

3. HomunansHoe BrOpuuHOE HampsokeHue Uoyy — 3TO HampsDKEHHE HA BBIBOAAX BTOPUYHON OOMOTKHM IpH
XOJIOCTOM XOA€ ¥ HOMMHAJIBHOM IIEPBHYHOM HampspkeHMH. [Ipum Harpyske BTOpPHYHOE HaIpsHKEHUE
CHIDKAeTCs M3-3a TIOTeph B TpaHChopMaTope.

Xox padoTsI:

1. Ompenenuts ha3HBIC HAPSDKCHUSI IIEPBUYHON M BTOPHYHON 0OOMOTOK C YI€TOM CIIOCOOOB COSTMHEHUS
00MOTOK

IIpumeuanue

15



1.1. npu coenuuennu 3Be3aa Udp=Un/ 3
1.2. npu coequHEHNN TPEYTOILHUK Up =Un

2. Omnpenenuts k03 duimeHT Tpanchopmannii, Kak OTHOIICHHE (Da3HBIX HAIPSHKCHUH B PEIKUME

XO0JIOCTOTO X013, ucxos u3 paBeHCTB: Ui = Ej; Uy =E,
K= W]_/Wg = E1/E2: Ulq)/Uzq)

3. OnpeaennTL HOMHHAJIBbHBIE TOKH OOMOTOK:

SHOM: \/3 UIHOM ' IIHOM; IIHOM = SHOM / \/3 UIHOM

SHOM: \/3 UZHOM ' I2H0M , I2H0M = SHOM / \/3 UZHOM

SHOM - HOMHHaJIbHasA MOIIIHOCTb TpaHC(l)OpMaTOpa (B nacnopTe), KB-A

4. OmnpenenuTh Gpa3HbIC TOKH:

IIpu coenuneHnn 0OMOTOK «3BE3M0M»:  lyoy = 1y
ITpu coearHeHNN 0OMOTOK «TPEYTOTBHUKOM»: g = gy / 3
5. Omnpenenuts KI1J1 TpanchopMaTopa npu aKTHBHO-HHYKTHBHOHN Harpy3ke C0S¢p= 0,8 u nmpu Harpy3kax
pasubix = 0,6 wmu = 0,8
1= (B - Show - COSP/ B * Sy - COS + B2 - Pk + Per)
K = |HOM2 /IHOMl

®opma npeacTaBIeHUs pe3yJbTaTa: CBOEBPEMEHHOE IPEACTaBICHUE BBIIOJHEHHBIX 3aJaHUN
Kputepun ouenkn:

—  «Ornn4HO» - TEOpPEeTHYECKOe W MPAKTHYECKOE  COIEpKaHHE TEMBl OCBOCHO
MOJTHOCTEI0, 6€3 MpoOesoB, yMeHHs C(HOPMUPOBAHBL, BCE MPEAYCMOTPEHHBIE TEMON y4eOHBIC
3aJaHHuA BBIIIOJTHEHBI, KAYCCTBO WX BBIIIOJIHECHHA OLICHCHO BBICOKO.

—  «Xopomo» - TEOpeTUYecCKoe M MPAaKTHUECKOE COJACPKAHHE TEMBI OCBOCHO
MOJIHOCTBI0, ©0e3 MpoOenoB, HEKOTOPhIe YMEHHUS C(OPMHPOBAHBI HEJIOCTATOYHO, BCE
IpeyCMOTPEHHBIE TeMOIl ydeOHbIe 3a/1aHHs BHITIOIHEHBI, HEKOTOPbIE BUJIBI 3a/ITaHUH BBITIOJTHEHBI
¢ omuOKaMu.

—  «YIOBJETBOPUTEIBHO» - TEOPETHUECKOE W TNPAKTHUECKOE COJEepKaHUE TEMBI
OCBOCHO YaCTHUYHO, HO MPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMbIC yMEHHUs
paboTBl € OCBOGHHBIM MaTE€pUaJioM B  OCHOBHOM  C(HOPMHUPOBaHBI,  OOJIBIIMHCTBO
NPeTyCMOTPEHHBIX TeMO y4eOHBIX 3a/IaHHH BBITIOJIHEHO, HEKOTOPBIE M3 BHIMTOJHEHHBIX 3a/IlaHUI
cozepKaT OIIHOKH.

—  «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE U TPAKTHUYECKOE COJICP)KAHHE TEMBI He
OCBOCHO, HE00XOIMMbIE YMEHHS HE C(OPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHBIE 3aJaHUS COACPIKAT
rpyObIe OMIHOKH.

TeMa6.3.11eKTpnqec1me MallMHbI MEPEMEHHOI0 M MOCTOAHHOI'O TOKA

IIpakTHyeckoe 3ansiTHe 5.
Pacuét napamMeTpoB aCHHXPOHHOTO IBUTATEJISI

Ieans paGoTbl: HAyUYNUTHCS ONPEACIATH IapaMETPbl ACHHXPOHHOT'O IBUTATENs
Boinoanus padoty, Bol Oyaere ymeThb:

-Y1- yuTaTh ANEKTPUIECKHE CXEMBI;
-Y2-BecTH OnepaTUBHBIN Y4eT padOThl SHEPTETHUECKUX YCTAaHOBOK;

MaTepnanLHoe oﬁecneqe}me:- METOAUYECCKUC y1<a3aHI/I$[, CHpaBO‘lHI/IKI/I, I/IH,Z[I/IBI/IZ[yaJ'IBHBIe 3alaHus
3ananmue:

1 3ammcaTh HOMUHANBHBIE [TAPAMETPHI ABUTATENS MO €ro TUITY (HOMHUHaIBHYI0 MomHocTh, KII/I, kpaTHOCTB
MYCKOBOT'O TOKA, EPErpy304HyI0 CIOCOOHOCT. KOG (GHUIMEHT MOLTHOCTH.
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2.0Hpe)_'[€.]'II/ITI> HOMHHAJIEHBIM | HyCKOBOfI TOK, MOIIIHOCTB, HOTpC6J'I$IeMy'IO Hn3 CCTH, HOMHHaﬂBHBIﬁ,
MaKCUMAaJIbHBIN 1 HYCKOBOﬁ MOMCHT, ITOTEPHU MOITHOCTH,; CKOJILXKCHUC.

HOpﬂ}IOR BbIIIOJTHCHHUA p360TLI:

Jiia pemenus 3a1a4u HEOOXOMMO 3HATH 3aBUCHMOCTH MEX/Ty YaCTOTOW BPAICHUS! MATHUTHOTO TIOJIS
cratopa (CHHXpOHHAs 9acTOTa BpPaIIeHHs) N ¥ YaCTOTOH BpaIlleHHss MAarHUTHOTO TOJIST POTOpa JBUTATENS N,.

YacToTa BpalleHuss MarHUTHOTO TIOJISL CTaTopa Ny 3aBUCUT OT YKciia Map MOII0COB IBUraTeNs P, Ha KOTOpoe
CKOHCTPYHpOBaHa 0OMOTKa CTaTopa, ¥ OT YacTOThI TOKa TpexdasHoii cuctemsl f: Ny = 60 f/p. Yactora Toka B
nend (mpombinnieHHas yacrora) f =50 T'u. Toraa Gpopmyna npuMeT BUI

n, = 60-50 _ 3000 o6 | Mk

p p

U3 dpopmynsl ciaenyet, 9To npu 1r000i MEXaHHYECKOH Harpy3ke, KOTOPYIO MOXKET Pe0J0JIeTh IBUTATENb,
CHHXPOHHA$ YacTOTa N; OCTAeTCS HEM3MEHHOM, TaK KaK 3aBUCUT TOJIBKO OT KOHCTPYKLMHA OOMOTKH CTaTopa, T.
€. OT 4yKclIa nap noiarcoB. YacTora BpamieHus N, CBSA3aHa ¢ YaCTOTOM BpallleHUs Ny XapaKTepUCTUKOU
JIBUTATEIS, KOTOpask Ha3bIBAETCS CKOJIBKEHUEM S (MaJIeHbKas OyKBa):

_ (n1_n2)

— o, =0, (1-s)

1
Ckonpxenne n3Mensiercsi B npeaenax ot 0,01 o 0,06, unu ot 1 1o 6 %, Bo3zpacTas ¢ yBelTUUEHHEM Harpy3Ku
neurarens. [loaTroMy yacToTa BpallieHUsl pOTOpa BCEr/la MEHbIIE YaCTOThI BpaIllEeH!s] MarHUTHOTO TIOJS
cratopa asurarens. C pocTOM Harpy3KH JBHTAaTeNs YaCTOTa BPALEHHUs Ny HEMHOTO YMEHBILAETCS, YTO U
MIPUBOIUT K POCTY CKONBKEHU S. M3-32 Takoro HepaBeHCTBA N,<N; JBUTATENb HA3bIBACTCS] aCHHXPOHHBIM.
JI1st Hy>KJ1 IPOM3BOJICTRA JICKTPOIBUIATEIIN BBIITYCKAIOTCS C PA3HON KOHCTPYKIIMEH OOMOTOK CTaTopa, 4To
CO3/1a€T pa3HOE YMCIIO Map MOJIOCOB P U, CIEA0BATENIbHO, pa3Hble 3HAUEeHUS 4aCcTOThI BpaieHus N;. Crenyer
UMETh B BU]Y, YTO IIPY U3MEHEHHUH YMCIIA TIap MOJIIOCOB P YacTOTa BPALCHH N U3MEHSETCsl CKauK00Opa3Ho.

Tab6nuna 1.3HaueHns CHHXPOHHOW YacTOTHl CTaTopa

p 1 2 3 4 5 6
Ny, 06/MHH 3000 1500 1000 750 600 500

B Tabnune 1 npuBeneHsl 3HaYeHUs Ny, COOTBETCTBYIOIINE YUCIIaM Tap TOIIOCOB P, OTPeeNIIEMbIM
KOHCTPYKI[EeH 0OMOTKH cTaTopa.

Crenyer UMeTh B BUJIY, UYTO CHHXPOHHYIO YaCTOTY BpAIlCHHs JIBUrATe sl MOXKHO ONPE/CITUTh U Oe3
BBIUMCJICHHUS, a 3Hasl TOJILKO YaCTOTY BpallleHUs pOTopa Ny, KOTOpas Mo BeJuunHe 0u3ka Kk Hell. Ecnu,
HanpuMmep, N;=2930 06/MuH. TO ONrDKaNIIas U3 yKa3aHHOTO Psiia CHAHXPOHHBIX YacTOT BPAIICHUS MOKET
OBITH TOTBKO Ny = 3000 06/MuH wim 1 N = 490 00/MUH CHHXPOHHAS YacTOTa BpPAIICHUs ABUraTels OyaeT Ny
=500 06/MUH U T. 1.

Mo yuciy MONTFOCOB ABUTATENs] MOKHO OTPEICIUTh CHHXPOHHYIO YaCTOTY BpaieHus Ny. Ecnu, Hanpumep,
YKCJIO TOJTFOCOB IIECTH, TO YHCIIO MAp MOJIIOCOB B JBa pa3a MeHbIe, T. €. P =3. ITo hopmyste ams Ny HalimeM ee
Beauuuny N = 3000/p, HO

p =3, Torma n;=3000/3 = 1000 06/muH.

Pazbepem HeckosbKO (hOpMYJI, KOTOPBIE HYKHO MTPUMEHSATH TIPU PEIICHUH 3a]1ad.
1. MomeHnT Bpamenust M,, onpezensercs 1mo ¢popMyie

M =9,55P,/n,,

rae P, — mosie3Hasi MOIIHOCTH Ha Bayly JBUTATens; KBT
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Ny-9acTOTa BpaIlleHUs] MATHUTHOTO TOJIS POTOpa, 00/MHUH.
[Tpu HOMHUHATELHOM PEKUME OCHOBHBIE TTApaMETPhl 0003HAYAIOTCS: Moy » Priow = Paront » Miont = N 210n -

2. Ione3Has MOIIHOCTh Ha Bally JBHUTATEIIsI
P,=+/3 Uy 1y -cOSp
rae Uy, |y — nuHeitasie 3HaYeHAS HANIPSKEHUS U TOKA;

1 — KIIJI nBuraresnsi B OTHOCUTENbHBIX €IUHUIIAX;

C0S @ — K03((HUIIUEHT MOIIHOCTH ABUTATEIIS.

P,
U3 310 I, =
3 atoit popmyner | 7 \/§-Uﬂ -17-cos
P P
1. KIIJ nurarens 77 =-2 _)Pl = _2,
P n

rae Pi— akTHBHAs MOIHOCTb, IOTpEOsieMast ABUTATENIEM U3 CETH, KOTOPYIO MOXKHO TaKXKe ONPEEIIUTh 10
thopmyie

P,= \/§ U l;cose

Xon paGoTbl

1. Texyumii KOHTPOJIb — TECTOBBIM KOHTPOJIb IO TEME
2. Pemienue 3anaun

ACHHXPOHHBI JIBUTATEIb HMEET CIEAYIOLIME TEXHUYECKUE JaHHbIE AJisl paOboThl B HOMHHAIBHOM
pexume:

Pauow = 3 KBT
U;=380B

Noyon = 2880 00/MuH
Muow= 0.85

cos ¢ =0.88

Yucno momrocoB 2p =2

OmnpenenuTsh: 1) HOMHHATEHOE CKOJIBKEHUE Sy0y 2) MOIIHOCTE Py, , TOTPEOIIIEMYIO TBUTATENIEM U3 CETH;
3) HOMHHAIBHBIN TOK |40, ; 4) HOMHHATBHBIA MOMEHT BpaIIEHUS My

Pemenue.

YUTOOBI HAMTH S0y HY’KHO 3HATH Ny H N 2,0y . [103TOMY TIpeIBapUTEIHHO OTIPEICTIM CHHXPOHHYIO YaCTOTY
BpalleHuss NimOpu Ny, = 2880 00/MuH. bivokaiiinas cuHXpoHHas yactora Bpamenus N; = 3000 06/MuH.
Taxkoif xe pe3yNbTaT IMOJIy9ruM, €CITH BOCIIONb3yeMcst (hopMyItoit st N;.

1.Yucno momoco 2. Clie1oBaTENbHO, YHCIIO Tap TOIFOCOB p =1.

n; = 3000/p=3000/1 = 3000 06/mMuH

2. BeruucianM 3HaYeHHE HOMUHAJILHOTO CKOJIBKCHUS
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. _(,-n,,) (3000-2800) 120
o n, 3000 3000

3. 3Hast MOIIHOCTh Ha BaTy Py, 1 KIIJ] mBuratens 1oy, HaligeM

=0,4 ws,,,=4 %

MommHOCTb P |0y, KOTOPYIO IOTPEOIISIET ABUTATENH U3 CETH ITPH HOMHHAIHHOW Harpy3Ke:

P2 HoM P
=— >
ﬂm)m Pl 1

P
ﬂ — i = 3!35KBm
85

HOM
HOM 77H0M !

4. HomuHATBHBIN TOK | 1450y, TOTPEOIIEMBIN ABUTATENIEM M3 CETH, ONIPEIEINM, UCTIONB3YS (HOPMYITy IS
TOKa
3
P, 3-10

HOM

I, =1 = B
J HOM \/é i U e UHOM . COS ngOM 1,73 . 380 . 0,85 . 0,88

5. Haiinem 3Ha4eHre HOMUHAIIBHOTO MOMEHTA My, KOTOPBIN pa3BHBAET JBUTATENb MIPH CBOEH padoTe:

9550 P .
M,, = . 99903 _ g 9ar7 .
| n 2880

2nom
(I)OpMa MPEeACTABJCHUA pe3ydbTaTa: CBOCBPEMCHHO U IMMPABUJIbHO BBIIIOJTHEHHBIC paC‘IéTLI.

Kpurtepun ouenkmu:

—  «OTnuyHO» - TEOPETUYECKOE U TMPAKTHUECKOE  COJCp)KAaHWE TEMBI OCBOCHO
MOJIHOCTBIO, 0€3 MpoOeioB, YyMeHUs C(HOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC TEMOH y4eOHBIC

3aJaHHuA BBIIIOJIHEHBI, KAYECTBO WX BBIIIOJTHECHHA OLICHCHO BBICOKO.

- «XOpOIHO» -  TCOPETHYCCKOC W IMPAKTUYCCKOC COACPKAaHHUEC TEMBI OCBOCHO

IIOJIHOCTBIO, 0e3 HpOGeJ’IOB, HCKOTOPBIC YMCHUS C(l)OpMHpOBaHI)I HEAO0CTATOYHO,

npeaAyCMOTPCHHBIC TeMOH y‘le6HLIe 3alaHHus BBITIOJIHCHBI, HCKOTOPBIC BHIbL 3a,[[aHHﬁ BBITTOJTHCHBI

C OLIMOKAaMMU.

—  «Y[IOBJIETBOPUTEIBHO» - TEOPETHUYECKOE U MPAKTUUYECKOE COJEPKAHUE TEMBI
OCBOEHO YaCTUYHO, HO MPOOENBI HEe HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOIUMBbIC yMEHUS
paboTBI C OCBOGHHBIM MAaTEpPHaJOM B OCHOBHOM  C(OPMHPOBaHBL,  OOJBIIUHCTBO
MIPEAYCMOTPEHHBIX TEMOU YUI€OHBIX 3aJaHUi BHITIOJTHEHO, HEKOTOPHIE U3 BHIMOTHCHHBIX 3a/JaHUN

cozepKaT OIIHOKH.

- «HGYI[OBJ'IGTBOPI/ITGHBHO» - TCOPCTUUCCKOC U IMPAKTHUYCCKOC COACPIKAHUC
TEMbBI HEC OCBOCHO, HCO6XO,I[I/IMI>IC YMCHUA HC C(bOpMI/IpOBaHLI, BBITTOJTHCHHBIC yqe6HHe

3aJlaHus coJiepKaT rpyOble OMIMOKY.
IMpakTuyeckoe 3ansiTue 6.

Pacuyér mapameTpoB ABUTraTe sl MOCTOSTHHOIO TOKA

I_IeJIb paGOTbI: HAaY4YUTHCA ONPCACIIATHL NapaMCTPhI ;[BnraTeneﬁ INOCTOAHHOI'O TOKa

BoinosinuB padorty, Bel Oynere:
ymemb:

-Y1- yuTaTh ANEKTPUIECKHE CXEMBI;
-Y2-BecTH OnepaTUBHBIN Y4eT padOThl SHEPTETHUECKUX YCTaHOBOK;

MartepuajbHOe o0ecniedeHue:

- METOUYECKUE YKa3aHUS, WHIUBUyaTbHEIC 3aaHMs

3aganue:

1. Onpenenuth TOKH B 00MOTKaX, OJIE€3HYI0 MOIIHOCTh; DJ1C aBuraTens.
Iopsiaok BbINOIHEHUs PA0OTHI:
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Jns pemenust 3a1a4 HEOOXOIUMO 3HATH YCTPOMCTBO, MPUHLMII ICHCTBHUS ABUraTesieidl MOCTOSHHOTO TOKa C
HapauieIbHBIM BO30YXKICHUEM, (GOPMYIIBI, ONPEASIAIONNe MapaMeTpbl TAKUX MAlIvH. Mcrnonb3yst pucyHKH
10, 11, pa3zbepeM ocHOBHBIE (POPMYJITBI, HEOOXOAUMBIE ISl PEILICHNUS 3a/1a4.

Ry )
Jdmamna ofmomaa
N
Jud@'pﬂmn Sordymdenin
I
?]‘ lemny f $ 53 Uemay
T fﬁn,f :
1 (N f Re
I
e
— O U o=
nd llcm3'v~ux numanua
Puc. 10 | Puc. 11 |

JBurarens ¢ napajuienbHeIM Bo30yxkaeHueM (puc. 11).

1. IlpotuBo3/IC, HaBomuMas B OOMOTKE SIKOPS

E=U-I,R, oU=E+I,R,,

rae U — HanpsbKkeHre UCTOYHHKA DIIEKTPUYECKOM SHEPTrUuH, MUTAIOMIEro OOMOTKY sIKopsl, B;
|7 — Tok siKOps, A;

Rz — conporuBneHne 0OMOTKH siKopsi., OM

2. Tok Harpy3ku I=1,+1,
3. Tok Bo3Gyxmenus | _ Y,
B RB
rae Rz — compoTtuBienne oOMOTKH BO30yxaeHus1, OM.
4. Tok sixops | ,, _U-E
R}I

5. MoImHocTh, noTpebiseMas ABUraTeneM OT HCTOYHMKA dnekTprueckoii sneprun P, =U - |

P
6. [None3Hyro MOITHOCTL P, Ha Bally aBUrates onpeesstor us popmyisl KI1J1 77 = EZ —->P,=n-PF
1

9,55- P,
n
rje N — 4acToTa BpallleHUs SIKOps., 00/MUH

7. MOMEHT BpalllEHUs] IBUTATENS )f =

Xon pa6oThl:
1. Tekymuii KOHTPOJIb -TECTOBBIA KOHTPOJIb IO TEME
2. Pemenue 3anauu

JIBurarenp MOCTOSTHHOTO TOKa C TapajuIebHBIM BO30YKIEHUEM TIOJIKITIOUEH K ceTH ¢ Hampshkernem U = 220
B (puc. 11). ITonesnas momnHocTh Ha Bany P, = 10kBT, yacrora Bpaienus sikops n = 2400 o6/mun, KI1J]
nmeuratenst 1= 80 %.
Omnpenenuts: 1) Bpamaronmii MOMEHT M, KOTOPBIN pa3BUBAET JBHUTATElb; 2) MOABEACHHYIO MOIIHOCTH Py;
3) Tok |, moTpebnsiemsplii ABuratenieM W3 cetw; 4) CyMMapHbIe TOTEPU MOIIHOCTH B JBHrareine Y P.
Pemenue.
OnpenenseM: | . MOMEHT BpalleHUs, KOTOPbIH pa3BUBAET ABUTaTENb MIPU JAHHOM MOIIHOCTH Ha Bajy U
4acTOTE BpaLCHUS
9,55-P, 9,55-10

n 2400
2. MOIITHOCTb, TTOTPEOIISIEMYIO IBUTATEIIEM U3 CETH
nzi—> P, =i=£=12,51<3m

R n 08

3. TOK, TOTPEOISIEMBIN JBUTATENIEM U3 CETH

P=U-l 1= 1000055 p
U 220

M = =39,79H - m

4. cyMMapHYIO MOIIIHOCTb MTOTEPh
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> P=P-P,=125-10=25xBm

®opMa npeAcTaBIeHUs pe3ybTaTa: CBOEBPEMEHHO U MPABHUIIHHO BBHIITOJIHEHHBIE PACUYETHI.
Kpurepun oueHku:
—  «OTIMYHO» - TEOPETHYECKOE M TMPAKTUYECKOE  COJIEpKAHHUE TEMbl OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesioB, YMeHUS C(HOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC TEMOH y4eOHbIC
3aJIaHUs BBIMTOJIHEHBI, KAYECTBO UX BBITIOJHEHHUSI OI[CHEHO BBICOKO.
— «Xopomio» - TEOpPeTHYEeCKOe W TPAKTHYECKOE COAEpKaHWE TEMBI OCBOECHO
MOJTHOCTBI0, 0e3 mpoOenoB, HEKOTOpble YyMEHHsS CQOPMHUPOBAHBI HEJOCTATOYHO, BCE
MIpeIyCMOTPEHHBIE TeMOH y4eOHbIE 3aJaHMs BBHITIOTHEHBI, HEKOTOPBIE BUABI 33JaHUH BBHITOTHEHBI
C oImrOKaMu.
—  «YIOBJETBOPHUTEIHHO» - TEOPETHYECKOE W TPAKTUYECKOE CONEpP)KaHHUE TEMBI
OCBOEHO YAaCTUYHO, HO MPOOENBI HEe HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOIWMBIE yMEHUS
paboTBl ¢ OCBOGHHBIM MaTepHAJIOM B  OCHOBHOM  C(HOPMHpPOBAHBI, OOJBITHMHCTBO
MPETyCMOTPEHHBIX TEMON YYEOHBIX 33JJaHUH BBHITOJHEHO, HEKOTOPHIC U3 BHIMIOJIHCHHBIX 33 JaHUMi
CoJIepIKaT OIIMOKH.
—  «HeynoBrneTBOpUTENEHOY» - TEOPETUIECKOE W MPAKTHYECKOE COACPIKaHWE TEeMbl HE
OCBOEHO, He0OXOIMMbIE YMEHHUS He C(hOPMUPOBAHEI, BRITIOTHEHHBIE YIeOHBIE 3a/TaHUs CONIEPIKAT
rpyOBbIe OIMIMOKH.

Tema7. OCHOBBI 3JIEKTPONPUBOAA
Anmnapartypa ynpapJieHUs M 321U ThI

JlaGopaTopHoe 3ansTue 2.
Coopka cxeMbl peJieiiHO-KOHTAKTOPHOTO YIIPAaBJIeHHsI ACHHXPOHHBIM JIBUTaTeJIeM

Heab: u3ydeHrne CXeMbl HEPEBEPCHBHOIO YNPABICHUS ACHHXPOHHOTO [BUTaTeNsl C KOPOTKO3aMKHYTHIM
POTOPOM.

Beinosnnus padory, Bel Oynere:

ymembs:

-Y1- yuTaTh ANEKTPUUECKHE CXEMBI;

-Y2-BecTH OnepaTUBHbIN yueT padOThl JHEPrETHYECKUX YCTAaHOBOK;

MarepuajibHOe 0o0ecnieuyeHue:

METOANYECKUE YKa3aHUsl, UHCTPYKIMHU K JIaDOpaTOPHOU paboTe, IBUraTesb, IPOBO/IA.

3aganue:

U3y4YUTh PaOOTy NPUHIUIHAILHON CXEMBI yIIPaBJICHNUS ACHHXPOHHBIM IBUTATEIIEM,

co0paTh HEPEBEPCUBHBIHN IMyCK ACHHXPOHHOTO JABHUTATENS C KOPOTKO3aMKHYTHIM POTOPOM

IHopsiaok BbIMOIHEHUs PA0OTHI:

B cxemax peneiiHO-KOHTaKTOPHOTO YIPAaBJICHUS CIEAyeT pas3jiddaThb CWIOBBIE IENH, MNHUTAIOIIUE
QNIEKTPOJIBUTATENN, W IIENH YIPABICHUS, MHTAIOIIMECS JHMOO HEMOCPECTBEHHO OT CeTH, JH00 uepes
MOHIKAIOIIMN TpaHCOpMATOp B IETSIX  O€30MACHOCTH.

CyIecTByIOT [Ba NPUHOMIIMAIGHO PAa3IWYHBIX CII0OcO0a HayepTaHUs CXEeM AaBTOMAaTU3MPOBAHHOIO
3JIEKTPOIIPUBOJA — CBEPHYTHIE CXEMBI U PA3BEPHYTHIE. B CBEPHYTHIX CXe€Max BCE allaparbl U y3JIbl, BXOASIIUE
B CXEMY, U300paXaroT TaK, Kak OHM (PaKTHIECKH PACIIOJIOKEHBI OTHOCUTENLHO JIpYT npyra. Ha 6aze aTux cxem
COCTaBJIIIOT MOHT@)XKHBIE CXEMBbl. B pa3BepHYTHIX cXeMax JJIEeMEHTHl allapaToB M Y3JIOB PacIOIOKEHBI I10
NPUHLUITY TPUHAIISKHOCTH MX K TEM WM MHBIM OTACNbHBIM LemsiM. COeqUHEHHUsI OTHENBbHBIX 3JIEMEHTOB
BBITIOJIHAKOT Tak, 4T00BI OBLIA JOCTUTHYTAa MaKCUMaJIbHAsA HAIJIAAHOCTb IIPU YTCHUU CXEM, a YHCJIO HCpCCC‘ICHI/lﬁ
OBbUIO MUHMMAIIBHBIM. B pa3BepHYTBHIX cXeMaXx OTAENbHBIE JIEMEHTBI OHOTO U TOTO JKE anmapara MOr'yT BXOJIUTh
B pa3Hble LENu cxeMbl. Hampumep, KOHTaKTBl TEIJIOBBIX peJie BXOOAT B ILENM YHOpaBJICHUS, a
Harpe€BaTeJIbHBIC 3JIEMCHTBI — B CHUJIOBBIC LICIIN.

AnmapataMd UM y3JaMd CX€M PpEIEHHO-KOHTAKTOPHOIO YIPABICHUS SABIAIOTCSA: peJie, KOHTAKTOPBI,
YCHJIUTENH, AaTYMKH, CHTHAJIbHBIE YCTPOMCTBA, IyTeBble M KOHEUHbIE BBIKIIOYaTe n. He crnenyer cMemmBaTh
JaTarK ¢ pene. JlaTuuk HEemocpeJCTBEHHO BOCIIPHHUMAET BO3JEHCTBUE (U3MUYECKON BEMYMHBI (HAMIPSHKSHUS,
JaBJIeHUsI, TeMIIEpaTypbl) U IpeoOpa3yeT 3TO BO3JEICTBUE B CHUTHAIbI, BbI3bIBAaIOIUE DPabOTy pele.
HdatunkamMu MOryT OBITH TepMomapbl, (OTOCONPOTUBIICHUS, TEpMHUCTOphl. CHrHaibl, BhIpaOaThIBaEMbIC
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JaTYMKOM, OBIBAIOT ONTHYECKUE, ITHEBMATHUYECKUE, MEXaHHMUECKHE M, HAKOHeW, sJekTpuueckue. [locnennue
HIMPOKO MPUMEHSIOTCS B aBTOMATHUKE.

Pene otnamyaercs OT maTuMKa TeM, UYTO cpadaThIBaeT MPHU CTPOrO ONPENENICHHOM 3HAauY€HHU BXOIHOM
(hu3MUecKON BEIMUMHBI U 3aMbIKAeT MO0 pa3MbIKaeT HEMOCPEICTBEHHO MM KOCBEHHO Ty HJIM MHYIO 1ienb. Perne
ObIBAaIOT TEIUIOBBIE, MEXAHWYECKHE, ITHEBMAaTHYECKHE M 3JIEKTPHUYECKUE; IIOCIEAHHE CpadaThlBalOT OT
BO3/EHCTBHUS JICKTPUUECKUX BEIMUYUH. Pene mapkupyroT aByms OykBamu: nepsas Oyksa P o3Haudaer peie, a
BTOpasl IOKa3bIBAET €ro HazHadeHue win tun. Hanpumep, PM — peine Toka, PH — pene Hanpsbxenus, PP
— MomHocTtu, PY — yka3arenpHoe, PT — tennoBoe u T. 1.

OCHOBHBIMHM IIPUHIMIAMU aBTOMAaTH3AlMU YIPAaBJICHUS 3JIEKTPONPHUBOJAMU SIBISIOTCA: a) YIpaBICHUE B
(GyHKIMM BpeMEHH, T. €. BBINOJHEHHE MOCIEAYIOLeH olepandyd depe3 ONpeAeiCHHOE BpeMs Mocie
npensinyimeii; 0) B GYHKIMU CKOPOCTH; B) B (DYHKIIMM TOKa B OOMOTKaxX JBUTATENS; T) B (PYHKIIUH
MPOMAEHHOTO MYTH.

B cxemax ympaBieHuss B (YHKIMHM BPEMEHH IPUMEHSIIOT pa3jMYHbIC pejiec BPEMEHU: a) MeXaHH4YeCKHe,
HarpuMep MasTHUKOBBIE, AEHCTBYIOIINE HE3aBUCHMO OT 3HAYEHHsI TOKa B 0OMOTKax nBurarens. CpabaTbiBaHue
TaKUX peJie MPOUCXOIUT JINOO OT MEXAaHMYECKOI0 BO3ACHCTBHUSI Ha HUX IPH MEPEMEIICHUN SIKOPsl KOHTAKTOpa
(mpucTpoeHHBIC), MO0 TPH TUTAHWA OOMOTKH COOCTBEHHOI'O JJICKTpOMAarHuTa; ©) JJIEKTpOMAarHWUTHBIC,
KOTOpBIE 110 PSIy MPUYKH TPEOYIOT B LIETH YIPaBICHHUS OCTOSHHOTO 3HAUYCHUS TOKA.

KoHTakTOph! ABIAIOTCS 3MEKTPOMAarHUTHBIMM anmapaTtaMi Ui JAUCTAaHIIMOHHOTO BKIIOUEHHS W OTKIIFOUEHUS
anekTponBurareneii u mapkupytorcst OykBamu KJI. Ilpm Hammumm B cxemMe HECKONBKHX KOHTAKTOPOB,
BBITIOJIHSIIOLIMX PA3IMYHBIE OTEpalry, clieBa K OyKBeHHOMY 0003HaueHHI0 KJI mpHITUCHIBAIOT MOPSAKOBBIN
HoMep. KaTymika KoHTakTOpa MOKET UMETh OAMH, JBa, TPU U OOJiee KOHTAaKTOB, IPUUEM HEKOTOPBIC U3 HUX
HaXOJTCS B CWJIOBBIX LIEIISIX, IPYyTUe — B LEMAX ynpaieHus. Kaxaplii KOHTAKT MOIyvaeT TO ke OyKBEHHO-
midpoBoe 0003HAUEHHE, YTO U €r0 KaTylIKa. Bce KOHTAaKTHl M300paXar0T Ha CXEMax B TaK Ha3bIBAEMOM
HOPMaJILHOM TIOJIO)KEHHH, COOTBETCTBYIOIIEM OTCYTCTBHIO TOKa B OOMOTKE WIJIM OTCYTCTBHIO MEXaHHYECKOTO
BO37EMICTBHS HA KOHTAKT.

[Ipu HeoOXomuMMOCTH IycKa M OCTaHOBa [BHUIATeNs] M3 HECKOJIBKUX MECT ITyCKOBBIE KHOIKH BKIIOYAIOT
napajuleIbHO, a KHOMKH OCTaHOBa IociefoBaTeldbHO. CHUrHajgbHBIE JaMIbl MOTYT BKJIOYaThCS Ha
3a)KUTaHue WK noracanue. Takue aMibl 0003Ha4a0T Ha cxeMax OykBamu JIC.

s cocTaBiieHHs! M YTEHUSI Pa3BEPHYTHIX CXEM PEIEHHO-KOHTAKTOPHOI'O YIPABICHHUS CIIEAYET YCBOUThH OO
MPUHIUI TIOCTPOCHUS WX M MPUHATYI0O MapKHUpPOBKY. Bce 37eMeHThI COOTBETCTBYIOIIMX amlapaToB U Y3JIOB,
BXOJIAIINX B [IENH YIPaBICHHUS, TOJDKHBI 0003HAYATHCS TaK JK€, KAK COOTBETCTBYIOIIME aIllapaThl WM Y3JIbI
CWJIOBBIX Lened. Ecam B CWIOBOM IENMM HMMEETCS HECKOJIBKO COBEPLIECHHO OJWHAKOBBIX allllapaTos,
BBINOJTHSIOIINX OJMHAKOBBIE (DYHKIIMH, TO Tociie OyKBEHHOTO 0003HAYEHHsI CIIPaBa MPOCTABIIIIOT MOPSIIKOBBIHA
HOMep ammapara. Hampumep, TemsioBble pelie, BBIMOJHSIONIME OJWHAKOBBIC (PYHKIMU, HO BKJIIIOUYCHHBIE B
pasnuuHbie ¢asbl, 00o3HavatoT Tak: PT1, PT2.

Cxema HepegepcusHo20 ynpasneHus mpexgasHvlM aCUHXPOHHBIM dNEKMPOOSULAMENIeM C KOPOMKO3ZAMKHYMbIM
pomopom.

BA
A o— =
f o— 2
{ o—
NOo—¢ 2 &8
2 B /Y/I\G d \é LA TA’/I
Nl A6

IIpu Brimrouennn xkHomku KHII («Ilyck») karymka marauTHOTO myckarenst KJI momygaeT nutanue mo nemnu:
¢daza C, 3amknytas kHonka KHC («Crtom»), kHonka KuII, 3amkuyTbi koHTakT PT1, Ha KOTOpBIH
BO37eicTBYIOT 00a TemnoBeix pene PT1, katymka KJI, nyneBoii mpoBoa. Takum oOpa3om, MarHUTHBINA
MyCKaTeJIb OKa3bIBaeTCS BKIIOYEHHBIM Ha (pazHoe HampspkeHue 220 B, 3amkHyTcs ero koHTakTel KJI B
CIJIOBOM Tiemu | jBurare’dh M monyuuT mmranne. OIHOBPEMEHHO 3aMbIKaeTcs OJOK-KOHTakT KJI,

22



myHTUpyromuii kHonky KHIl, xotopas moxeT ObITh oTmymieHa. OCTaHOB IBUTATENsl OCYIIECTBIIACTCS
kaonkoi KHC. Ilpu meperpyskax cpabaThIBarOT TEIUIOBBIE pelie, pa3MbIKarOT ¢BOM KoHTakT PT1 B memu
karymku KJI 1 MarHUTHBIN ITycKaTeNb OTKIFOYaeTcs. JIns curHamu3aiuu padoThl IBUTATENs MIPeIyCMOTpEHa
namma JIC, koTopas Bkiouaercs: Oyok-koHTakToM KJI. JIs 3ammMTBI CETH OT TOKOB KOPOTKOTO 3aMBIKAHUS
YCTaHOBJIEH aBTOMaTHYECKHH BBIKITIOUATENh BA.

Xoa pa0doThl.

1.

2.
3.
4

5.

N3yunTh OCHOBHBIE TEOPETHUECKHIE MOT0KEHHUS.
BeraepTuTh cXeMy ynpaBieHUsl aCHHXPOHHBIM JIBUTATEIIEM.
W3yunth paboTy CXEMBI.
OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHL:
e [lepeuncnuTh peXUMBI PabOTHl 3JEKTpoABHrareiei. JaTp ompeneneHue KaxaoMy
peKUMY.
e [lepeuncnanTh MyCKOPETYIUPYIONIME aNIapaThl IS YIPABICHUS SIIEKTPOABUTATEISIMH,
UX Ha3HAYCHHUE
e  OOBACHUTH HA3HAYCHHE U YCTPOMCTBO TIABKOTO MPEJOXPAaHUTEIS.
e Jlns yero mpenHa3zHaueHO TEIUIOBOE pee?
Co0path HEpeBEPCUBHBIN MYCK ACHHXPOHHOTO JIBUTATENS ¢ KOPOTKO3aMKHYTHIM POTOPOM

®opma npeacTaBIeHUs Pe3yJIbTaTa: HHINBHyalbHAS 3allUTa Pa0OTHI CXeMbl (OTBETHI Ha BOTIPOCHI).
Kpurtepun ouenkmu:

—  «Ornn4HO» - TEOpPEeTHYEeCKOe W MPAKTHYECKOE  COIEpKaHHE TEMBl OCBOCHO
MOJTHOCTBI0, 06€3 MpoOesoB, yMeHHs C(HOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOH y4eOHBIC
3a1aHus BBIIOJHEHBI, KAY€CTBO MX BBHITOJHEHHS OLEHEHO BBICOKO.

—  «Xopomo» - TEOpeTUYeCKOe M MPAaKTHUECKOE COJACPKAHHE TEMBI OCBOCHO
MOJIHOCTBI0, 0e3 MpoOenoB, HEKOTOPhIE YMEHHUS C(OPMHPOBAHBI HEJIOCTATOYHO, BCE
IpeyCMOTPEHHBIC TEMO# yueOHbIC 3a1aHKsI BHITIOIHEHBI, HEKOTOPBIC BU/IbI 33/IaHUI BBITOTHEHbBI
C OIINOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETHUECKOE W NPAKTHUECKOE COJEepKaHUE TEMBI
OCBOCHO YaCTHUYHO, HO MPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMbIC yMEHHUs
paboTbl € OCBOCHHBIM MaTepHajioM B OCHOBHOM  CQOPMHPOBAHBI,  OOJBIIHHCTBO
NPeTyCMOTPEHHBIX TeMO y4eOHBIX 3a/IaHHi BBITIOJIHEHO, HEKOTOPBIE M3 BHIMTOJHEHHBIX 3a/IlaHUI
cozepKar OImuOKH.

—  «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE U TPAKTHUYECKOE COJCP)KAHHE TEMBI HE
OCBOCHO, HEO0X0IUMbIE YMEHHS HE C(OPMHUPOBAHBI, BHIOJHEHHBIE YIEOHBIE 3aJ]aHUs COIEPIKAT
rpyObIe OIIMOKHU
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