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1 BBEAEHUE

BaxHyl0o 4acThb TEOpEeTHYECKOM ¥  NPOPECCHOHATBHONW  MPAKTHUYECKOH  IMOJTOTOBKH
00y4aroIuXCcsl COCTABIISIOT IPAKTUYECKHUE U JTAOOpaTOPHBIE 3aHSITHS.

CoctaB M copep)kaHUE MPAKTUYECKUX PAOOT HAIMpPABICHBI HA PEAJH3aIMI0 JCHCTBYIOLIETO
®denepanbHOr0 TrocylapCTBEHHOrO 00pa30BaTENIbHOIO CTaHAApTa CperHEero MnpodecCHOHaIbHOIO
o0OpazoBaHusl.

Benymelh numaakTuueckoW  LeNb0 IPAKTUYECKUX 3aHATUN  sBIsercs  (opMupoBaHuUe
NPAaKTUYECKUX YMEHUN BBINOMHATH OINpPENAEICHHBIC JCHUCTBHUS, ONEpaluy, HEOOXOJUMbIE B
HOCJIEIYIOEM B TPO(ECCUOHATIBHON AEATEIbHOCTH)

Benymeld IuaakTUYecKOW LENbIO J1a0OPATOPHBIX 3aHATHH SBISIETCS HKCIEPUMEHTAIBHOE
HOJTBEPKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUYECKHUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B cootBercTtBUM ¢ pabouei nporpammoit yueoHoi mucummuimabl OI1.07 «nexkTpoTexHuka u
JIEKTPOHUKA» MPESyCMOTPEHO INPOBEACHHE MPAKTUYECKUX M JaOOpaTOpHBIX 3aHATHH. B pamkax
IPAKTUYECKUX U Ja0OpaTOPHBIX 3aHATUHA OOydarolMecss MOTYT BBINOJHATH OJHY WM HECKOJIbKO
NPaKTUYECKUX U Ja0OpaTOPHBIX paboT.

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOLUIUICS 001)cen ymemp:

YV 1.4.04 cHumaTh NOKa3aHUS U II0JIb30BATHCSA AJIEKTPOU3MEPUTEIBHBIMU INPUOOpaMH U
IPUCTIOCOOICHUSIMU;

Y 1.5.05 npaBWIBHO SKCILTyaTHPOBATh AIIEKTPOOOOPYIOBAaHHE W MEXaHU3MBI Iepeaaun
JBUKEHHS TEXHOJOTUYECKMX MAIIMH U allapaTos;

V¥ 1.6.11 meronbl pacueTa U U3MEPEHHSI OCHOBHBIX [TapaMETPOB JIEKTPUUECKUX IIeTIeH;
V¥ 1.6.13 npou3BOANTE pacUYETHI NPOCTBIX IIEKTPUUECKUX LIETIEH;
V¥ 1.6.15 paccunThiBaTh MapaMeTPhl pa3IMYHbIX VIEKTPUUECKUX LENEN U CXEM;

Y001.01  pacno3HaBaTh 3aja4y W/uiu npoOieMy B NpodecCHOHAIBHOM W/WIM COLUAIbHOM
KOHTEKCTE;

VY0 01.02  ananu3upoBaTh 3agady, BbIOMpaTh W HCIOJIB30BaThb YMECTHBIE LHU(PPOBBIE
CPE/ICTBA, TPUIIOKECHUS  PECYPCHI JJIsl IOCTAHOBKU M PEUICHUS 331a4k \IIPOOIICMBI,

Vo0 01.03 pasaciATb KOMIUICKCHBIC 3aJladyd  Ha 1I0A3aJadr; OTCICKHBATHL IIPOLECC
HUCIIOJJHCHUA 3aaa4, C IOMOIIbIO I_[I/I(i)pOBBIX HHCTPYMCHTOB;

Y001.04  BbsIBIATH U 3(PPEKTUBHO HCKATh MHPOPMAIUIO, HEOOXOAUMYIO JUISl pEIICHUS
3a/1a4d W/WIH TTPOOJIEMBI,

Y0 01.05  cocTaBimaTh ILIaH ASHCTBHIA;
Y001.06  ompenenuTh HEOOXOAMMBIE PECYPCHI;

Y0 01.08 Bnamere akTyaJbHBIMH METOAaMH paboThl B MNPOGECCHOHAIBHOW U CMEXKHBIX
chepax;

Y001.09  paboTarh B UBMEHSIOMUXCA YCIOBUAX, B TOM YHCIIE B CTPECCOBBIX;
Y002.01  ompenensaTh 3aa4M i IOMCKA HH(pOpMaImy;

¥002.02 wuckarp wuHbOpMaruio B ceTd HWHTEpHET, ¢ HCMOIB30BaHHEM (UIBTPOB U
KITIOUYEBBIX CJIOB;

¥002.03  mutaHupoBaTh MPOLIECC TIOUCKA;



VY002.04 npuMeHSATh NPOTPAMMHBIE PEHICHUS JJIsi CTPYKTYPHPOBAHUSA W CUCTEMATH3ALMHU
nHpopmanuu;

¥002.06 oueHuWBaTh MNPAKTUYECKYIO 3HAYUMOCTb pE3YJIbTATOB IIOMCKA C IIOMOILBIO
U(PPOBBIX UHCTPYMEHTOB;

¥002.07  ohopMIATh pe3ynbTaThl HOMCKA C MOMOIIBIO HU(PPOBBIX HHCTPYMEHTOB;

Yo 02.09- npumeHsaTh cpeacTBa  HMH(MOPMAIMOHHBIX  TEXHOJOTMHA  JUIS  pEIIeHUs
po(hecCHOHANLHBIX 33]1a4;

Y007.03  wucnosb3oBaTh 23HeprocOeperarIme M pecypcocOeperarniie TEXHOJIOTHH B
pohecCHOHANBHOM e TEIILHOCTH 110 CIEeIMATbHOCTH;

¥009.07  uuTarh, HOHUMATh U HAXOJUTHh HEOOXOAUMBIE TEXHUUECKUE TaHHBIE M HHCTPYKIIHU
B PYKOBO/JICTBaX B JIFOOOM JOCTYIHOM (hopmare;

ConepxaHrue TMPAKTUYECKUX U J1a0OPAaTOPHBIX 3aHATHA OPUEHTUPOBAHO HA  IOATOTOBKY
oOydaromuxcsi K OCBOSHHUIO MpO(hecCHOHAbHOTO MOAYJS MPOrpaMMbl TMOATOTOBKH CHELUATHCTOB
CpPEIHET0 3BEHA 110 CIEUUAIbHOCTU U OBJIAJICHUIO HPOPeCcCUOHaAIbHbIMU KOMNEMEHYUAMU:

IIK 1.4. Opranu3oBbIBaTb U BBIIOJHATH TEXHUYECKOE IUArHOCTHMPOBAHUE TUAPABIUYECKUX U
ITHEBMAaTUYECKUX YCTPOUCTB U CUCTEM

IIK 1.5. OpraHI/ISOBBIBaTB N BBIIOJJHATE TCXHHYCCKOC O6CJ'Iy>KI/IBaHI/Ie TUAPAaBIMYCCKUX U
IMHCBMATHYCCKHUX YCTPOﬁCTB H CUCTEM

IIK 1.6. OpraHI/ISOBLIBaTI) " BBIITOJIHATb PEMOHT I'MAPABIMYCCKUX U TIHEBMATHUYCCKUX CUCTEM

A Taxke (OopMHUPOBAHUIO OOIIMX KOMITETEHITHNA:

OK 01 Bri6upats ciocoOb! perieHust 3a1a4 npopeccuoHaNbHON AESITENbHOCTH TPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTAM.

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEJICTBA IIOUCKA, aHAIN3a U UHTEpIpeTali HHpopMaluu u
UH(POPMALIMOHHBIE TEXHOJIOTHH IS BBIOJIHEHH 3a/1a4 TPO(pECCHOHATBHOM 1eATeIbHOCTH.

OK 03 [1nanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U JINYHOCTHOE Pa3BUTHE,
HpeANPUHUMATENBCKYIO IeATEILHOCTD B MPO(ecCHOHaNbHOM cepe, UCIONb30BaTh 3HaHUS 110
(UHAHCOBOW TPAMOTHOCTH B PAa3JTUYHBIX )KU3HEHHBIX CUTYAIIHSX.

OK 07 CopeiicTBOBaTh COXpaHEHHIO OKPYXKAOLIEH cpelibl, pecypcocOepekeHUI0, TPUMEHATh 3HAHUS
00 M3MEHEHUH KJIMMaTa, IPUHILIUIIBI OepEKIMBOTO MPOU3BOICTBA, dPPEKTUBHO JIEHCTBOBATDH B
Ype3BbIYAHBIX CUTYAIHSX.

OK 09 ITonb3oBatbes mpodeccnoHanbHOM TOKyMEHTaluel Ha rocy1apCTBEHHOM U MHOCTPaHHOM
SI3BIKAX.

BrimonHeHue cTyaeHTaMu MPAaKTUYECKHX U JIA0OpaTOpHBIX padoT MO yuyeOHOH IUCHUIUIMHE
OI1.07 «2OneKkTpoTeXHUKa U 2JIEKTPOHUKA» HAIIPaBJICHO Ha:

- 0000mmeHne, cUcTeMaTH3aIuioo, YrIyOlIeHWe, 3aKpeIuieHHE, pa3BUTHE W JICTaIU3aIUIo
MOJIYYCHHBIX TCOPECTUUCCKHUX 3HaHUH 110 KOHKPETHBIM TEMaM y'-Ie6HOI71 JUCIMITIINHBI,

- q)OpMI/IPOBaHI/Ie YMeHI/Iﬁ MNPUMCHATH IMOJIYYCHHBIC 3HAHUA HA ITPAKTHUKE, pCaIn3aluio CAUHCTBA
MHTEJUICKTYyAJIbHON ¥ MIPAKTUYECKON JIEATEIIbHOCTH;

- (opMupoBanue u pa3BuTHE YMEHHI: HAOIIOaTh, CPAaBHUBAThH, COMIOCTABIISTh, aHATU3UPOBATH,
JieTaTh BBIBOABI U O0OOIICHUS, CAMOCTOSITEIEHO BECTH HWCCIICIOBAHMUS, MOJIB30BATHCS Pa3THIHBIMU
nprueMamMu U3MepeHui, opOopMIISTh PE3yNIbTAThl B BUJIE TAOJIHII, CXeM, TPahUKOB;



- pa3BUTHE MHTEUIEKTYQJIbHBIX YMEHUH y OyAylMX CHEUaJIMCTOB:  aHAIUTUYECKUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BLIpa6OTKy IMpy PCIICHHUU IMOCTABJICHHLIX 3a/1a4 HpO(beCCI/IOHaJIBHO 3HA4YMMBIX Ka4CCTB, TaAKUX
KaK CaMOCTOATCIbHOCTh, OTBCTCTBCHHOCTH, TOYHOCTb, TBOPYCCKAA HHULIUATHBA.

[IpakTideckue W 1a0OpPaTOPHBIC 3aHATHS MPOBOJATCS IOCIE COOTBETCTBYIOIICH TEMBI, KOTOpas
oOecreunBacT HaJIMYKMe 3HAHUM, HEOOXOIUMBIX JIJISl €€ BHIITOJTHCHHS.



2METOAUYECKHUE YKA3AHUS
Tema 1.3. DiieKTpUYecKHe HeNU MOCTOAHHOI0 TOKA
IIpakTuyeckoe 3ansaTue Ne 1

Pacuer sjiekTpruyecKkuXx Hemne MoCTOSAHHOIO TOKA

Hean pa6oThl: HAYYUTHCS TPOU3BOAUTH PACUET IIEKTPUUECKHUX LIeTIeH

Beinosnus patdory, Bel Oyaere:

YMETbh:

V¥ 1.6.13 npousBoANUTH PacUYETHl MPOCTHIX IJIEKTPUUECKUX LIECTICH;
V¥ 1.6.15 paccunThiBaTh MapamMeTpbl pa3INuHbIX WIEKTPUUECKUX LENEH U CXEM;

Y0 01.01
KOHTEKCTE;

Y0 01.02

pacinio3HaBaThb 3aJiavqy n/unu HpO6J'IeMy B HpO(bGCCI/IOHaJ'ILHOM H/Uad CconrMaJIbHOM

AHAJIM3UPOBATH 3aayvy, BLI6I/IpaTI> U HUCIIOJIB30BATb YMCCTHBIC I_II/I(i)pOBBIe

CpeaAcTBa, MPUIIOKCHUA U PECYPCHI I TIOCTAHOBKU U PCHICHUS 3aﬂa‘II/I\Hp06ﬂeMH;

Y0 01.03

pasaciATb  KOMIUICKCHBIC 3aJa4dud Ha MoA3adadv; OTCICKHWBATH  ITPOLECC

UCIIOJIHEHUS 3a/a4, C IOMOILIbI0 HU(POBBIX UHCTPYMEHTOB;

Yo 01.04

BBIBJIATH U I(PGHEKTUBHO HCKaTh WH(MOPMALMIO, HEOOXOAUMYIO MMl pPEeUICHHS

3a/1a4¥l U/ MU TPOOIEMBL;

Y0 01.05
Y0 01.06

Y0 01.08
chepax;

Y0 01.09
¥002.01

¥002.02
KJIFOUEBBIX CJIOB;

¥002.03

VYo 02.04
uHpOpMaInH;

Y0 02.06

COCTaBJIATh IUIAH JICHCTBHIL,
OTpeIeTUTh HEOOXOIUMBIE PECYPCHI;

BJIAZICTh AKTYaJIbHBIMU MCTOdaMU pa6OTBI B HpOCI)eCCHOHaHLHOﬁ n CMCKHBIX

paboTaTh B U3MEHSIOUINXCS YCIOBHSX, B TOM YHCIIE B CTPECCOBBIX;
OTpeeNATh 3aJjauu Ui orcka UH(pOopMaluy;

HUCKaTb I/IH(I)OpMaL[I/IIO B CCTHU I/IHTepHCT, C HCIIOJIb30BAHUEM (bHJIBTpOB )51

ITaHUPOBATD MPOLIECC TTOMCKA,

MNPUMCHATH MPOrpaMMHBIC PCHICHUSA JIA CTPYKTYPUPOBAHUA U CUCTCMATHU3ALIUN

OICHUBATh IIPAKTUYCCKYIO 3HAYUMOCTH PE3YyJbTAaTOB IIOUCKa C TIOMOIIBIO

U (POBBIX HHCTPYMEHTOB;

Vo0 02.07
Yo

02.09-

oQOpMIIATH Pe3yabTaThl TOKCKA C MOMOIIBIO IU(POBBIX HHCTPYMEHTOB;

NPUMEHITh  CPEACTBA HMH(DOPMALIMOHHBIX  TEXHOJOTHH  JUIs  peuIeHHs

po)eCCHOHAIIBHBIX 3a]1aY;

¥007.03

UCIIOJIb30BaTh JHEpProcOeperame MU pecypcocOeperarone TEXHOIOTHH B

po(hecCHOHATLHOM e TEIILHOCTH 10 CIIEIIUATLHOCTH;



VYo 09.07 YUTaATh, TOHUMATh U HAXOIUTh HEOOXOAMMbIC TEXHUUECKUE JTAHHBIEC M HHCTPYKIIUH
B PYKOBOJICTBaX B JItOOOM J0CTyITHOM dopmare;

MarepuajibHoe o0ecnieueHue:
KapTouku nHAMBUAYAIEHOTO 3aJJaHHs], METOIUYECKUE YKA3aHU
3amanmue:

1 Ilenp MOCTOSIHHOTO TOKa CO CMEIIAHHBIM COEAMHEHUEM COCTOUT U3 YEThIpeX pe3ucropos. B
3aBUCUMOCTM OT BapHaHTa 3aJaHbl: CcXeMa Lenu (10 HOMEpYy pUCYHKA, IpuioxeHue 1),
conpotusiieHus pe3uctopoB R, Ry ,R3 R4, Hanpspkenne U, Tok | unu moiHocTs P Beeit nenu.

OnpenenuTh: 1) IKBUBAJICHTHOE COMPOTUBIICHHUE HEMH Ry, 2)
TOKH, TIPOXO/ISIINE Yepe3 Kax il pesuctop li, I, I3, 14

Pemenune 3amaum mpoBepUTh, NMPUMEHHB IIEPBBIA 3aKOH
Kupxroda. JlanHbie 11 cBoero BapuaHTa B3sITh U3 TaOMIb! 1.1.

Tabmuua 1.1 BapuanTs! 3aganuii

Homep Homep Ry, R, R3, R4, u, I, P,

BapHaHTAa | pucyHka | Om ,OmM | Om Om
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

Ilopsinok BbINOJTHEHHS Pa0OTHI:

Pemenne I[aHHOﬁ 3aga4du Tpe6yeT 3HAaHHUA OCHOBHBIX 3aKOHOB ITOCTOSAHHOI'O TOKA, ITIPOU3BOAHBIX
(GOpMyII 5THX 3aKOHOB M YMEHHSI UX IPUMEHSTH JUISl pacyeTa 3JIeKTPHUECKUX Lenel CO CMeIaHHbIM
COCIMHEHUEM PE3UCTOPOB.

[lepen penieHreM 3ajauu CBOEro BapuaHTa pEKOMEHIYETCS €llle pa3 03HAKOMUTHCS C PEILIEHUEM
npuMmepa

Meroauky ¥ MOCieI0BaTENbHOCTD JEHCTBHM NPH
pEeLIEHNH 3a7]a4 CO CMEIIAHHBIM COEJIMHEHUEM PE3UCTOPOB
paccMOTpUM B OOIIIEM BHJIE HA KOHKPETHOM IIPUMEDPE.

1. BemmuceiBaeM yciioBue 3a7auu (CoaepikaHne

YCHOBHﬁ 3a7la4 BBINKUCBIBATh IPUMCHUTCIBHO K CBOEMY

BapHaHTy).

Puc., 1

VYcnosue 3amgaun. Llens MOCTOSTHHOTO TOKA CO
CMEILAaHHBIM COEJTMHEHUEM COCTOUT U3 YEThIpEX Pe3UCTOPOM. 3aJjaHbl cxema 1enu (puc. 1), 3HaueHus
CONPOTHUBIICHU PE3UCTOPOB:

Ry =30 Om, Ry = 20 Om, Rz =3 Om, Ry= 5 Om, momHocTts nernu P = 320 Bm.

OnpenenuThb: 1) IKBUBAIECHTHOE CONMPOTUBIEHHE 1IEeTH R,,, 2) TOKHU, MPOXOASIIUE Yepe3
KaXIbIi pe3ucTop. Pemenune 3amaun npoBepuTh, IPUMEHUB TIEPBLIi 3akoH Kupxroda.

BrinuceiBaeM 13 yCIIOBUI TO, UTO IaHO M HY>KHO OIPENICIUTh B BIIe OYKBEHHBIX 0003HAUCHUI
Y YHCJIOBBIX 3HAYEHUN.

[Tpoxymaem muiaH (MOPSAA0K) peIIeHus, TOAOHpasi P HEOOXOJMMOCTH CIPAaBOYHBIA MaTepHall.



B namem ciydyae npuHUMaeM TaKOW MOPSAIOK PELICHHUS:

1) HAXOJIMM SKBHBAJICHTHOE COMPOTHBIICHUE LIEITH
R,« = R12 + R34, 20e R12 = R1- Ro/(R1 + Ry) — napannensnoe coedunenue,

R34= R3 + R4y — nocnedosamenvroe coeounenue;

2) o6o3HaunM TOokH l1,l2,13,14 HA (puc. 1) cTpenkamMu u onpenenum uX 3HaYEHUS U3 (POPMYIIbI
MOIITHOCTH:

— 2 _ Cl—1 —
P=IR,,— 1= \/W ; 12 = 14=1 ,TaKk KaKk mpu NOCIEIOBATEILHOM COCTUHEHUH OHU OJTHU U

TC K€, a L= U12/R1; b= U12/R2, 20e Ui, = 1R1»

4, BrimonnseMm perienue, He 3a0bIBasi HyMEpPOBATh M KPAaTKO OMHCHIBATD JACHCTBUSI.
VIMEeHHO Tak pelIeHbl BCe TUIOBbIE IPUMEPHI IIOCOOUSL.

OTCYTCTBI/Ie MHUCbMEHHEBIX ITOSICHEHUN IICfICTBHfI MMPUBOJAUT K HCIIOJIHOMY IMOHMMAHHWIO PCIICHUA
3a/1a4, ObICTPO 3a0BIBACTCA.

S. BoinonHsieM npoBepKy pelieHus CleIyoIUMU ClIoco0aMu: a) JIOTHYHOCTD MTOJIy4EHUs
TaKOTO pe3yibTara; 0) MpoBepKa pe3yabTaToOB C MPUMEHEHUEM IIEPBOTO M BTOPOTo 3akoHa Kupxroda.

OOBSCHIM HEKOTOPBIE CITOCOOBI TPOBEPKU PE3YIHTATOB PEIICHUSI.
[Tpumenenue nepBoro 3akona Kupxroda.

CDOpMy.]'II/IpOBKa 3aKOHa: anre6pa1/1qec1<a;1 CyMMa TOKOB B y3J'IOB01>i TOYKE paBHA HYIIIO.
MareMaTru4deckas 3anuch A y3jia 0 cXeMbl LETIN pUCYHOK 1:

h+b=lwwuli+1,-1=0
[Tpumenenue Broporo 3akoHa Kupxroda.

®dopMyTUpOBKA 3aKOHA: BO BCIKOM 3aMKHYTOM KOHTYPE JICKTPUICCKON e aJireOpandeckast
cymma D/JIC Y E paBHa anreOpandeckoit cymme najaeHuil HanpsbkeHuit ) |'R Ha oTenbHbBIX
COIPOTHBIICHUSAX 3TOTO KOHTYpA.

B 3amkryTOM KOHTYpE (pHc. 1) nmpunoxxerHoe Hanpspkenue U (ananoruano DJ1C mpu
BHYTPEHHEM CONPOTUBJICHUN UCTOYHHUKA TOKA, PABHOM HYJIIO) U MaJICHUS HATPSHKCHUST

U12: I Rl; U3= |~R3u U4: |'R4

O06x0/151 KOHTYp T10 HAIIPABJICHHUIO TOKA (B JAHHOM CJIydae 110 YaCOBOH CTpeJIKe), COCTaBUM
ypaBHEHUE 10 BTopoMy 3akoHy Kupxroda:

U=Up o+ Us+ Uy

[Moacuer 6anmanca MomHOCTH. OO0IIAs MOIIIHOCTH LIEMH PaBHA CYMME MOIITHOCTEH Ha OTACIbHBIX
pe3ucropax.

Hnst cxemsl nenu (puc. 1) P = Py+ P, + P3 + Pyl Tak kak P = 1R wmu

P=U?%R, mo P=1*Ry+ IRy + I%3Rs + 1%R, unu
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P= U212/R1 + U21 2/Ry + U23/R3 + U24/R4.

Ecnu npoBepKy penieHus IpOBOIUTH ITyTEM CPAaBHEHHS PE3YJIbTaTOB PEIICHUS JPYTUMH
-2
crioco0aMu, TO B ITAHHOM CJIydae BMECTO ompeneiaeHus Toka u3  dopmyiasl P = 1“Rak  MoxHO

OBLJIO HaWTH HaNpsHKEHUE
U=,PR, usP=U%R,,

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

[Tpumep 1. Ha pucynke 2 n3o0paxeHa dIeKTpUYECcKas IIelb CO CMEIIAHHBIM COSTMHEHUEM
pe3uctopoB. MI3BeCTHBI 3HaUEHUS CONMPOTUBIICHUM pe3ucTopoB Ry = 3 Om, Ry= 10 Om, R3 = 15 Owm,
R4 = 1 Om, nanpsbxenue U = 110 B w Bpems paboth! rienu t= /0 y. OnpenenuTs TOKU, TPOXOISIINE

yepes Kaxplid pe3uctop l,lo, 13,14, 061ryro momuocts nenu P u pacxon snepruu W

Ry
SN g A ﬁl R.‘Hl
—~ — o~ —
I=), — ——
+ ! 1=1, I=11A
- U Izl R Jl[] RJ +
2 U R, J[]
I=1, -
—~ U
LR__% - Ry =30
4 + -
Puc. 2 Puc.’3 Puc. 4
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Pemenue. 1. O603HAUUM CTpEIKAMHU TOKH, IPOXOIAIINE YEPe3 KAXKAbI PE3UCTOP C YIETOM UX

HarpasJeHus (CM. puc. 2).

2. Onpenenum o011ee SKBUBAJICHTHOE COMTPOTUBIICHUE IICTIH, METO/] ITO/ICUETa KOTOPOTO JUIsl LISTTH
CO CMEIIIAHHBIM COEIMHEHUEM PE3UCTOPOB CBOJIUTCS K MOCIEAOBATEIIbHOMY YIIPOIICHHIO CXEMBI.

Conporusnenus Ry u Rz coenunens! napamiensao. Haiinem obliee cCOnpOTUBIEHHE TIPH TAKOM
coeaunenun: 1/Ry3=1/R,+1/R3. mpuBoas Kk 00IIeMy 3HaAMEHATEIIO, OAYIHM Ry 3=
RoR3/(R2+R3)=10-15/(10+15)=150/25=6 Om

Teneps pe3uctopsl Ry3,R1,R4 coemuuens! mocnenoBaTebHo, MX 001LIEE CONPOTUBIICHUE
R,w=R1+R73+R4s=4+6 = 10 Om.

9T0 o6mee COIIPOTUBJICHHUEC, BKIIFOUCHHOC B LICIIb BMCCTO YCTLIPCX COHpOTI/IBHeHI/Iﬁ CXCMbI pHUC.
2, IIPpHU TaKOM K€ 3HAUYCHNU HAIIPAKCHUA HC USMCHHUT TOKA B LICIIN. HOBTOMy 9TO COIIPOTUBJICHHUC
qani€ Ha3bIBaCTCsA O6HII/IM OKBHUBAJICHTHBIM COIIPOTUBJICHHUEM LCIH WK IPOCTO S3KBUBAJICHTHBIM (pI/IC
4)

3. [To 3akony OMa 17151 BHEIITHETO y4acTKa LENH ONpeIeinM TOK
I= U/R,x=110/10=11 A.

4. Haitnem Toxu, npoxoasime 4yepe3 BCe pe3ucTophl.
UYepes pesuctop R1 nmpoxoaut ok 11 =I.

Uepes pesuctop Ry mpoxoaut Tok 14 =I.

Jnist onpeiesieHust TOKOB, MPOXOAAIINX Yepe3 pe3ucTopbl Ry v R, HY)KHO HaliTH HallpsDKEHUE Ha
napanienbHoM yyacTke Up3.OTo HampsbKeHHe MOYKHO OTpeieuTh AByMs criocobamu: Us= IRp3 = 11+
6 =66 BumUz3=U-IR;-IRy==U-1(R1+Rys) =110 -11(3+ 1)=66 B.

ITo 3akony Oma 1St mapajyieabHOro yyacTka menu Haitnem lp= Uy /R, = =66/10 = 6,6 A, 13 =
U,3/R3 = 66/15 = 4,4 A win, npuMeHsist iepBbIii 3akoH Kupxroda, noayunm I3=1-1,=11-6.6 =4,4
A.

5. Haiinem o011yro MOIITHOCTH LIETH:
I|=Ul=11011=1210Bm = 1,21 xBm.
6. OmnpenenuM pacxo1 SHEPTUH:
W=P-t=12110 = 12,1 kBm" u.

7. BbimonHuM npoBepKy pelleHHs 3aJaud OINMCAaHHBIMU paHee crocodamu: a)
MIpOBEpUM OajaHC MOIIHOCTH

P =P+ Py + Py +P, = 1R + I%R1+ 153R; + 1Ry = 112 - 3+ 6,6°-10+ 4,4%- 15+ 1121 =
363 + 435,6 + 290,4+121 = 1210 Bm:

1210 Bm= 1210 Bm;
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0) JUISL y37TOBOM TOUKH A cXeMbl (pucC. 2) mpuMEHUM NepBbIit 3akoH Kupxroga: | =1, + I3
=11=6,6 +4,4,

114=114;

B) COCTaBUM YypaBHEHHE MO BTopoMmy 3akoHy Kupxroda, obxoxs
KOHTYp LIETIH 110 YaCOBOMU CTPEJIKE,

U=U;+Us3 +Us=IR1+IRy3 +1R, 110=11- 3+ 11-6+11-1110B=110B.
Bce crioco6b1 mpoBepkH MOATBEP)KIAIOT MPABUIBHOCTD PEIICHUS 3a1a4uH.
Xox paboTsi:

1. Pemenue 3a7aun 0 MHAUBUIYAIBHOMY 33JIaHUIO.

®opma npeacTaBieHUs pe3yJbTaTa: CBOEBPEMEHHO U NPABUIBHO BBIITOJHEHHBIC PACYETHI
(muddepeHMpPOBaHHBINH 3a4ET.

Kpurepun onenku:

—«OTIUYHO» - TEOPETUYECKOE U IMPAKTUYECKOE COJEpKAHHUE TEMbl OCBOEHO IOJIHOCTBIO, 03
npo0esoB, yMeHus chOpMUpPOBaHbI, BCE MPEIYCMOTPEHHbIE TEMOM yueOHble 3aJaHUsl BBIIIOJIHEHBI,
KayeCTBO UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—«Xopouio» - TEOPETUYECKOe M IMPAKTHUYECKOE COJCpKAHHWE TeMbl OCBOCHO IMOJHOCTBIO, 03
npoOesoB, HEKOTOpble YMEHHs C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE TeMOH
yueOHbI€ 3aJaHUs BBIITOJIHEHbI, HEKOTOPbIE BUJIbI 3a/1aHUI BBIMOJIHEHBI C OIINOKAMHU.

—«Y IOBIIETBOPUTENBHO» - TEOPETUYECKOE U IPAKTUYECKOE COJEPKAHUE TEMBI OCBOEHO
YaCTUYHO, HO NpoOeibl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEoOXOOUMble yMEHHUS pPaboOThl ¢
OCBOEHHBIM MAaTepHUajJoM B OCHOBHOM C(OPMHpPOBaHBI, OOJIBIIMHCTBO IMPEIYCMOTPEHHBIX TEMOMU
y4eOHBIX 3aJ]aHUi BBIIIOJHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/JaHUH coJlepKaT OIIHOKH.

—«HeynoBneTBOpUTENBHOY» - TEOPETUUECKOE MU MPAKTHYECKOE COAEPKaHUE TEMBI HE OCBOEHO,
HEOOXOJUMbIE yYMEHHS HE CQOPMHUPOBAHBI, BBHIIOJHEHHbIE Y4YEOHbIE 3a/JaHus COJEp)KaT TpyObie
OLIMOKU.

Tema 1.4.
DJIeKTpUYecKHe LeNH NepeMeHHOro TOKa
IIpakTHyeckoe 3aHATHE 2.
PacueT Hepa3BeTBJIEHHOH LENH MePEMEHHOT0 TOKA
Beinosnus patdory, Bel Oyaere:
YMETh!

V¥ 1.6.13 npou3BOANUTE pacyETHl NPOCTHIX IIEKTPUUECKUX LIETIEH;
V¥ 1.6.15 paccunThiBaTh MapaMeTphl pa3IMUHbIX WIEKTPUUECKUX LENEN U CXEM;

Y001.01  pacno3naBaTh 331a4y W/WIKM IpodaeMy B MPO(PECCHOHATHHOM W/UIH COLMAIBHOM
KOHTEKCTE;
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Y0 01.02

aHAJIM3UpPOBaTh 3ajady, BHIOMpPaTh W HCIOJNB30BaTh YMECTHBIE LH(PPOBBIE

CpE/ICTBA, TPUIIOKECHHUS M PECYPCHI JJIsl TIOCTAHOBKU M PELICHUS 33124k \IIPOOJIEMBI,

¥001.03

pasacsATb KOMIUICKCHBIC 3aJa4yuM Ha [oA3adadyuv; OTCIIC)KHUBATHL  IIPOLECC

UCTIOJIHEHUS 3a/1a4, C TIOMOIIBIO IU(POBBIX HHCTPYMEHTOB;

Yo 01.04

BBISBIIATh U A(P(PEKTUBHO HCKATh HH(POpPMAINIO, HEOOXOIUMYIO IJIs PEIICHHS

3aJ1ayu U/WIU TIPOOIIEMBIL;

Y0 01.05  cocTaBidTh ILUIaH ACHCTBHIA;

Y001.06  ompenenuTh HEOOXOAMMBIE PECYPCHI;

Y0 01.08 Bramerp akTyalbHBIMH METOJIaMU padOTHl B MPO(ECCHOHATBLHON U CMEXHBIX
chepax;

Y001.09  paboraTh B U3MEHSIOIIUXCS YCIOBUSIX, B TOM YUCIIE B CTPECCOBBIX;

¥002.01  omnpenensaTh 3a7auun AJi HOMCKa UH(DOpPMALIHH;

Y002.02 wuckarb wuHpOpMaIMiO B ceTH VHTepHeT, ¢ wucnonb3oBaHueM (QUIBTPOB H
KITFOUYEBBIX CJIOB;

¥002.03 nnaHupoBaTh NPOILIECC TOUCKA;

Y002.04 mnpuMeHATH MPOTPAMMHBIE PELICHUS ISl CTPYKTYPUPOBAaHUS M CHUCTEMaTU3alUU
nHpopmanuu;

¥002.06 oueHuWBaTh MNPAKTUYECKYIO 3HAYUMOCTh pE3yJIbTaTOB IOMCKAa C IOMOIIBIO

M (POBBIX HHCTPYMEHTOB;

Yo 02.07
Yo

02.09-

0QOpMIIATH Pe3yabTaThl TOMCKA C TOMOIIBIO U(POBBIX HHCTPYMEHTOB;

INPUMEHITh  CPEICTBA HH(DOPMALIMOHHBIX  TEXHOJOTHMH  JUId  peLIeHHs

poeCCHOHANIBHBIX 3a]1aY;

¥007.03

UCIIONIb30BaTh JHeprocOeperamime u pecypcocOeperaronue TEXHOIOTHU B

HpO(l)CCCPIOH&JIBHOfI JACATCIIBHOCTH 110 CIICINAJIbHOCTH,

Y0 09.07

YUTaTh, IIOHUMATh U HAXOIUTh HCO6XOI[I/IMI)IC TEXHUYCCKHUEC JAaHHBIC 1 HHCTPYKIHUHN

B PYKOBO/ICTBAX B JIFOOOM JIOCTYITHOM (popmare;

MarepunanbHoe obecrieyeHue:

MCTOANYCCKUC YKa3aHHA, THAUBUAYAJIbHBIC KAPTOUYKHU 3aJaHul

3aganme:

I[J'ISI Oeru NnepeMCcHHOroO TOKa, conepncameﬁ PAa3JIMIHBIC 3JICMCHTBI (pe3I/ICTOpLI,

UHIYKTUBHOCTH, EMKOCTH ), BKJIFOUEHHBIE MOCJIE0BATENLHO, ONPEIEIUTh IIOJIHOE COTPOTUBIICHUE,
MOIIIHOCTH (aKTUBHYIO, pEAKTUBHYIO, IOJHYI0) U TIOCTPOUTH BEKTOPHYIO AUATPAMMY.

ITopsinok BbINOJIHEHHS PadOThI:

Meronuky 1 MoCiIeI0BaTeabHOCTh JEUCTBUN 110 PELICHUIO TAKOTO THIA 337a4 PacCMOTPUM Ha
KOHKPETHOM IIpUMEDE.

AKTUBHOE COTMIPOTUBJIEHUE KaTyKU R, = 6 Om, HHIYKTUBHOE
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X = 10 Om. llocnenoBarenbHO € KAaTYIIKOW BKIIFOUEHO aKTHBHOE compoTuBiieHue R = 2 Om u
KOHZEHcaTtop conpoTusieHueM Xe = 4 Om (puc.l a). K nenu npunosxkeHo Hanpstbkenune U = 50B
(meficTByromiee 3naueHune). Onpenenuts: |) monHoe conmporuBneHue 1enu; 2) ToK; 3) KodpuimeHt
MOIIHOCTH; 4) aKTUBHYIO, PEAaKTUBHYI0 W TIOJIHYI0 MOIIHOCTH; S5) HANpsOKEHUS Ha KaKIOM
conportuBieHnn. Haueptuts B Macuitabe, BEKTOPHYIO JUarpammy Hemnu.

Pemenue. 1. OnpenensieM NOJIHOE CONPOTHUBIIEHUE LIETIN:

Z = J(Re +R)? +(X_ —X¢)? =+/(6+2)? +(10—4)? =100
2. OmipeniensieM TOK:

| = U _100_ 10A
Z 10
3. OnpenemnsieM KOAPHUITMEHT MOIITHOCTH IICTIH:

X, — Xc :10—4:

singp =
N z 10

0,6

no tabmuuam bpamuca Haxomum @ =36°50". Yrom cnBura ¢a3z ¢ HaXxoAUM IO CHHYCY BO
n30exaHue MoTepy 3HaKa yriia (KOCHHYC SIBIISIETCS] YeTHOHM (pyHKIMeEH).
4. OmnpenensieM aKTUBHYIO MOILTHOCTD IEITH:

P=12.(R: +R)=5"-(6+2)=200A

5. OHpe,I[eJ'IerM PCAKTUBHYIO MOIIIHOCTD LCIIN:
Q=1%-(X_+X.)=5"-(10-4)=150a3d

6. OmnpezensieM MOJHYI0 MOIIHOCTD 1IETIH

S=,/P2 +Q? =+/200° +150> =250 A- A

R, Z,
| —_ Y,
ul I A
LE_T 5
1 U

al
20 30 40 S0 808
R— F R TR SR

oL p
2= 3 5 SR 9 Tiga:

Pue, 3
Pucynok 1.Cxema nenu u BeKTOpHas AuarpamMmma
7. OnpenaernsieM MaJeHNs HAPSKEHUST Ha COMTPOTUBIICHUSX 1IEITH:
Ug =1-Re =5:6=30A U, =1-R=5-2=10A

U _=1-X_=510=50A U_=1-X,=5-4=20A
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[TocTpoeHre BEKTOPHOUM QuarpaMMbl HAYMHAEM C BbIOOpa MacmiTaba JUisi TOKa U HAMPSIKCHHS.
3amaemcsi macmrtaboM mo Toky: B leM — 1A u macmrabom mo HampspkeHuro: B lem — 10 B.
[MocTpoeHre BEKTOpHOM auarpaMmsbl (puc.50) HaUMHAEM ¢ BEKTOpa TOKA, KOTOPBIHA OTKIAABIBAEM I10
TOPU30HTAIM B MacITade

54
1A4/cm

aKTHBHBIX conpoTuBieHusIX Ur, 1 Ug.

=b5cm . BI[OJ'IB BEKTOpa TOKa OTKJIaAblBA€CM BEKTOPLI HaI[eHI/Iﬁ HaIIpsAKCHUSA Ha

N3 konma Bektopa Ur OTKIIaIbIBaéM B CTOPOHY ONEPEKEHMs] BekTOopa Toka Ha 90° BekTop

. 50B
NnagcHus HallpsKCHUSA U|_ Ha MHOYKTUBHOM COIIPOTUBJICHUH JIMHOU ——— = 5 em. U3 KOHIIa

10B/cm

BCKTOpa U|_ OTKJIaAbIBA€M B CTOPOHY OTCTaBaHUA OT BCKTOpa TOKa Ha 90° BCKTOp ITaACHUA

. 20B
HanpspkeHus: Ha KonzaeHcarope Uc mmHo ——— = 2cu . ['eomerpuueckas cymma BeKTOpoB Ugg

B/cm

,Ur,UL n Uc paBHa nonHomy HanpsixeHuto U, IpuioKeHHOMY K LIETIH.
®opma npeacTaB/IeHUs pe3yJbTaT:
CBOEBPEMEHHO U NMPABMUILHO BBIITOJHEHHBIC PACYETHI

Kpurepun onenku:

—«OTINYHO» - TEOPETUYECKOE U MPAKTUYECKOE COJEpkKAHHUE TEMbl OCBOEHO IOJIHOCTBIO, 03
npo0esoB, yMeHus: chOpMUpPOBaHbI, BCE MPEIYCMOTPEHHbIE TEMOM yueOHbIe 3aJaHUsl BBIIIOJIHEHBI,
KayeCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«Xopouio» - TEOPETUYECKOe M MPAKTHUUECKOE COJEpkAaHHWE TeMbl OCBOCHO IMOJHOCTBIO, 0€3
npoOesoB, HEKOTOpble YMEHHs CQHOPMHPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOMH
yueOHbI€ 3aJaHUs BBIITOJIHEHbI, HEKOTOPbIE BU/IbI 3a/1aHUI BBIMOJIHEHBI C OIINOKAMHU.

—«Y IOBIIETBOPUTENBHO» - TEOPETUYECKOE U IPAKTUYECKOE COJEPKAHUE TEMBI OCBOEHO
YaCTUYHO, HO NpoOeibl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOIUMble yMEHHUS pPaboThl ¢
OCBOEHHBIM MAaTepHajJOM B OCHOBHOM C(OPMHpPOBaHBI, OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJJaHUil BBIIIOJHEHO, HEKOTOPHIE U3 BHIMOJIHEHHBIX 3aJJaHUH COJepkKAT OLIMOKH.

—«HeynoBneTBOpUTENBbHO» - TEOPETUUECKOE U MPAKTUYECKOE COJIEP’KaHNUE TEMbI HE OCBOEHO,
HEOoOXOJUMBbIE yYMEHHS HE CPOpPMHUPOBAHBI, BHIIOJHEHHbIE Y4YEOHbBIE 3aJaHUS COJEpXKaT TpyOble
OLITMOKH.

Tema 1.5. Tpexda3zubie uenu
IpakTnyeckas padora Ne3.
Pacuér 3s1ekTpHYecKHX Hemneil NPu coeINHEHUN 00MOTOK «3Be310i»

He.m, paﬁoTbIZ-- OnpeaACIICHUEC TOKOB U MOIITHOCTEN IS LIeIU TpeX(baBHOFO NEPpEMCHHOTO TOKa
npu COCAMHCHUH TPUECMHUKOB ((3BC3I[0f/'I>>,

Beinosnus patdory, Bel Oyaere:
YMETh:

V¥V 1.6.13 npou3BOAUTE pacyeThl MPOCTHIX ICKTPUUECKUX IIETIEH;
VYV 1.6.15 paccunThiBaTh mapaMeTPhl Pa3IUYHBIX JIEKTPUUYECKHUX LIETIEH U CXEM;
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Y001.01 pacmo3HaBath 3aaady u/uiau npobieMy B MpoPeCCHOHAIBHOM W/HIIA COIUATLHOM
KOHTEKCTE;
Y001.02  ananu3upoBarTh 3amady, BBHIOMpaTb M HCIOJIB30BaTh YMECTHbIE LU(POBHIE

Cpe/CTBa, MPUIIOKEHUS M PECYPCHI JJIsl IOCTAHOBKY U PEIICHUS 3a1a4n \IPOOJIEMBL;

Y0 01.03

pasaciATb  KOMIUICKCHBIE 3aJadd Ha IoA3adadyr; OTCICKHBATh  IIPOLECC

HCIIOJIHCHUS 3a4a4, C IIOMOIIbIO I_[I/I(i)pOBBIX HHCTPYMCHTOB,

Yo 01.04

BBISBIIATh U A(P(PEKTUBHO HCKATh HH(POpPMAINIO, HEOOXOIUMYIO IJIs PEIICHHS

3aJ1a4u W/WIU TIPOOIIEMBI;

Vo 01.05 COCTaBJISITh IUIAH JICHCTBHIL,

Y0 01.06  omnpenenuth HEOOXOIUMBIE PECYPCHI;

Y001.08 Bmagerp akTyadbHBIMH METOJIAMH pabOTHl B MPO(ECCHOHATBHON M CMEKHBIX
chepax;

Y001.09  paboraTh B U3MEHSIOIIUXCS YCIOBUSIX, B TOM YUCIIE B CTPECCOBBIX;

Vo0 02.01 OTpEeIeATh 3aJ1a4u JIJIS TOMCKa HMHPOpMaIINH;

¥002.02 wuckarpb uHpopMmanuio B cetd HHTEpHET, C HCIOIB30BaHHEM (QWIBTPOB H

KJIIOYCBBIX CJIIO0B,

¥002.03 nnaHupoBaTh NPOILIECC OUCKA;

¥002.04 npuMEHATh MpPOrpaMMHbIE PEIIEHUs ISl CTPYKTYpPUPOBAHMSI U CHUCTEMaTHU3AIUU
uH(pOopMaInu;

¥002.06 oueHMBaTh MNPAKTUYECKYIO 3HAYUMOCTH pE3YJIbTATOB IIOMCKA C IOMOILBIO

I_II/I(l)pOBBIX HHCTPYMCHTOB;

VYo 02.07
Yo

02.09-

0QOpMIIATH Pe3yabTaThl TOMCKA C TOMOIIBIO U(POBBIX HHCTPYMEHTOB;

IIPUMCHATH cpeacTBa I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOTHI JJIsA peliCHUs

HpO(i)eCCI/IOHaJIBHBIX 3ajaa4,

¥007.03

UCIIOJIb30BAaTh JHEProcOEperamie H pecypcocOeperaronme TEXHOIOTHH B

MpoeCCHOHAIBHON JESTENHHOCTH 10 CHEIUATbHOCTH;

Y0 09.07

YUTaTh, IOHUMATh U HAXOUTH H606X0)II/IMBIC TEXHUYCCKHUEC JAaHHBIC 1 HHCTPYKIHUN

B PYKOBOJICTBAX B JIFOOOM J1OCTYITHOM (hopmare;

MarepuaiabHoe odecrieyenue:

I/IH)II/IBI/IJIyaJ'H)HI)Ie 3aaaHusA, MECTOJUYCCKHUEC YKa3aHUs

3amanue :

B Tpéxda3znyro 4eThIpEXITPOBOAHYIO CETh C TUHEHHBIM HANPSXKEHUEM BKJIFOUYEHBI 3BE3/101

pa3HbIe 10 XapakTepy conpoTuBiaeHus. OnpeaeauTh TOKA U MOITHOCTHU B (a3ax.

IHopsinok BbINOJTHEHHUS PAdOTHI:

Jliia perieHus 3a1a4ul HY>)KHO 3HaTh MPOrpaMMHBINH MaTepuan TeMbl « TpexdasHble sJeKTpruiecKre
LENU», OTYETIIUBO MPEICTABIATH COOTHOIICHUS MEXKAY (ha3HBIMU U JIMHEWHBIMH 3HAYEHUSMU TOKOB U
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HaINpsOKEHUH MIPU COSAMHEHUN TOTPEOUTENEH 3JIEKTPUUECKOW SHEPrHU 3BE3I0W M TPEYTOJHHUKOM.
st o3HakomuieHUss ¢ OOIIeH METOMWKOW pelIeHHs 3aqad JaHHON TeMbl TPUBEACHBI (HOPMYIIBI,
IIOKA3aHO UX IPAKTHYECKOE IPUMEHEHHUE.

2 U
Ao—t—

Is % Roz
b0+ -

Ip o ”OJ
to—+t—=

Iy
— - ——

0O~

Pucynok 1 Coenunenune notpedureneii «3Be310i»
[IpunsThie 0003HaYeHUs HA cxeme (puc.l):
JIMHETHOE HanpsbkeHue Uy = Uyg = Uge = Ug,
(dazubie HanpskeHus Uy, Uy, Ug, U

JTUHCHHBIE TOKU (OHU K€ (a3HbIe TOKH) [1.0e. 0. Ip.1¢

TOK B HEUTpaJIbHOM IIPOBOJIE, PABHBIN F€OMETPUUYECKOI cymMMe (pa3HBIX TOKOB

ID=IA+IE+II:

[Ipy Hanmuuuu HEUTpalIbHOTO TMPOBOAA TNpU JIOOOH Harpy3ke (paBHOMEpHOW WM
HEPaBHOMEPHOM) CIIPaBeNIMBO COOTHOHIEHUE MexAy (asHbiM Uy u ymHelHbIM Uy HampskeHHnem

Ya
Up =2

[TomHSI, YTO HEWTpaJIbHBIM MPOBOJ MPHU JIIOOBIX Harpy3kax oOEecHeurMBaeT PaBEHCTBO (Pa3HBIX
HaNpsHDKEHUH IPUEMHUKOB SHEPTUH, MTOJTyUYUM

U =Uy=Ug =1

3HaueHue Qa3HbIX (OHU )K€ JIMHEHHbIE) TOKOB OIpeessieM 1o 3akony Oma:

Ug

Joo =1, =

Harpy3ka 4rcTo akTUBHAS, IIOATOMY MOIITHOCTH (a3 ompeeliseM o CIeAYIONUM (opMyiam:
Py, =Py =1, Ray
Fp; =P =13; " Rey

Pyy =P =143 Req



AKTHUBHYIO MOIIHOCTb Tpex(a3zHOro MoTpeOuTeNss SHEepruM P ompeaenseM Kak CyMMy
MOIITHOCTEH Tpex ¢a3:

P=PF +Ph+F
Xon paboTsi:
B ueTbIpexnpoBoHyIO ceTh BKIIOUEHA HECUMMETPUYHAs HArpy3Ka,

coenuHeHHas B 3Be3ny (puc. 4). Jlanel conporuBnenus B ¢aszax. JInHeiiHOe HANPSKEHHUE CETH
Usor = 380E.0OnpeienuTh TOKUM U MOIIIHOCTH B q)a3ax.
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1. Onpenensiem (hazHoe HanpsHKEHKE

S
%
S Up 380
y Up = —==—— ~ 2208
o V3 173
Pucynok 4 Coenunenue
noTpeduTeneii B
«3BE3Y» 2.0mpenensieM TOKH B a3ax:
u u 220
=—=——-= 224

Us Us 220
Iz JRI+XI N3+ &

3.0mnpenensieM yribl ciBura ¢gas3 B Kaxaou ¢ase:

i % 6 0.6 36°50'
sin = === -0.t = -

Pa Z, N3 Pa
i e * 0.8 53°10'
=N == = —Uu = —

Pg Z, Nerrwrns P

@ = 0, Tak KaK B a3e C ecTb TOJIBKO aKTUBHOE COIIPOTUBIICHHE.

OmnpenensieM MOLTHOCTH B (hazax:
a) aKTUBHYIO

P=P +P +PF,
P, =1}R, P. =1 R; P.=1% R,
P=227.83+44%-3+227-11 =3872 + 5308 + 5324 = 150048m

0) peakTUBHYIO

Q=0Q.+@:+2;



B 3T0i1 cymme peakTHBHasi MOLUTHOCTh KAaTYIIKU CUATAETCS MOJOKUTENBHOM, a peaKTHBHAS
MOIIHOCTb KOHJIEHCATOpa — OTPULIATEIbHOM.

B (1)336 C PCaKTHUBHAs MOIIHOCTh paBHA HYJIIO.
Q=04+ Q5
Qa=1i+X% Qs =15+ %
Q=227 6+44" -4 = 2004 + 7744 = 10648B4p
(I)opMa NnpeacraBjJacHusd pedyJjabTara:

CBOGBpeMeHHO W IIPaBUJIbHO BBINTOJIHCHHBIC paC‘IéTI)I

Kpurepun onenkmn:

—«OTaN4HO» - TCOPECTHYCCKOC U IIPAKTUYICCKOC COLCPIKAHHUC TCEMbI OCBOCHO IIOJIHOCTBIO, oe3
npo6en0B, YMCHU C(bOpMPIpOBaHLI, BCC NIPCAYCMOTPCHHBIC TEeMOU y‘I€6HBIe 3aJaHNs BBIIIOJIHCHBI,
Ka4d€CTBO MX BBIIIOJHCHHA OICHCHO BBICOKO.

—«XO0po1Io» - TEOPETUIECKOE M MPAKTHUECKOE COJEPKAHUE TEMbl OCBOCHO IOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpble YMEHHs C(POPMHUPOBAHBI HEIOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOM
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JaHII BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPHUTEIIEHO» - TEOPETHYECKOE U MPAKTHYECKOE COJEp)KAHUE TEMBI OCBOEHO
YaCTUYHO, HO MPOOEibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJIUMBbIE yMEHHUS PabOTHI C
OCBOCHHBIM MAaTEpUaJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 33J]aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUI COJIepKAT OLIHOKH.

—«HeynoBIeTBOPUTEIEHO» - TEOPETHYECKOE W TPAKTHYECKOE COJACp)KaHUEe TEMBl  HE
OCBOCHO, HEOOXOJMMBIE YMEHHsI He C()OPMHUPOBAHBI, BHIIIOJHEHHBIE YUeOHbIE 3aaHUs COAEPIKAT
rpyOble OLIHOKH.

Tema 1.5. JiekTpuyeckue H3MepeHUs .
JlaGopaTopHnas padora Ne 1.
MeTO)Ibl U3MEPEHUSA TOKA, HANPHKCHUA U MOIHOCTHU

Ieanb padoThl: 03HAKOMJIEHHE C METOJAMHU M3MEPEHHs 2JIEKTPUUECKHX IapaMeTpOB: TOKa,
HaNpPsHKEHUs, MOLTHOCTH.

Boinoinus padorty, Bl Oynere:

YMETB:

Y 1.4.04 cHumaTh TNOKa3aHUSA M IOJIb30BAThCA HIEKTPOM3MEPUTENBHBIMU TNpHOOpaMU U
MPUCTIOCOOTICHUSMH;

Y001.01 pacmo3naBate 3amady w/wiam 1pobieMy B TpOoEeCcCHOHATLHOM  HW/WIIH
COITHATbHOM KOHTEKCTE;

Y001.02  amamm3upoBaTh 3amady, BBIOMpAaTh W MCIOJB30BaTh YMECTHBIE ITU(POBBIC
CPENCTBA, MPHJIOKECHUS U PECYPCHI ISl TOCTAHOBKHU M PEIICHUS 337241 \IPOOJICMBI;
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VYo 01.03 pa3lensaTh KOMIUIEKCHBIE 3aJlayd Ha T0/33/aud; OTCIEXKUBATh MPOLECC
WCIIOJTHEHUS 337124, C IOMOIIBI0 U(DPOBBIX HHCTPYMEHTOB;

Y001.04  BbIBAATE U 3((HEKTUBHO UCKaTh MH(OpMAIMIO, HEOOXOAUMYIO AJS PELICHUs
3a]]auu W/UITH TIPOOJIEMBI;

Vo 01.05 cocraBiuarh IJIaH ACHCTBUM;
Y001.06 onpenenuTb HEOOXOAUMBIEC PECYPCHI;

Y001.08 Biagers akTyaJbHBIMH METOJAMH PabOTHl B MPO(PECCHOHAIBHOW M CMEKHBIX
chepax;

Y0 01.09  paboraTh B U3MEHSIOIMXCS YCIOBUAX, B TOM UUCIIE B CTPECCOBBIX;
Y002.01  ompenensaTh 3a1a4u i HOMCKA HH(DOpMAIU;

¥Y002.02 wuckarp umHpOpManuioo B cetn HTEpHET, ¢ HCMIONB30BaHHEM (QHIBTPOB MU
KITIOYEBBIX CJIOB;

¥002.03  muiaHupoOBaTH MPOIECC TTOUCKA;

Y0 02.04 nOpuMeHATh MPOTPaMMHbBIC PEIICHUS I CTPYKTYPUPOBAHUS U CUCTEMAaTH3AIUN
nHpopManuu;

Y0 02.06 oueHuBaTh MPAKTUYECKYID 3HAYUMOCTH pPE3YJIbTAaTOB IOMCKA C MOMOIIbIO
U (POBBIX UHCTPYMEHTOB;

Y002.07  odopMIATh pe3yibTaThl OUCKA C MOMOILBIO IIU(PPOBBIX HHCTPYMEHTOB;

Yo 02.09- npumeHars cpenctBa MHGOPMALMOHHBIX  TEXHOJOTHMH AN pELIeHUsS
po¢eCCHOHANIBHBIX 3a]1a4;

Y0 07.03  wumcnonb3oBaTh JHEprocOeperarIime M pecypcocOeperarmue TEeXHOJIOTUH B
poheCCHOHATLHOM IeATETFHOCTH 110 CIICIHATbHOCTH;

Vo0 09.07 4qyuTaTtb, IIOHHMMATb MW HaAXOJUThb HeO6XO,I[I/IMBIe TCXHUYCCKUEC JaHHBIC H
HHCTPYKIMU B PYKOBOACTBAX B T000M AOCTYITHOM q)opMaTe;

MarepuanbHoe odecrnedyeHne: aMIepMeTp, BOJIbTMETP, BATTMETD.

3aganue:
1 MI3yunuth METObI U3MEPEHUSI TOKA, HAIPSIKEHUSI, MOIITHOCTH.

2.3apucoBaTh CXeMbl Ul M3MEpeHHs mapaMeTpoB ¢ mpubopamu (amIepMmerpom,
BOJIBTMETPOM, BaTTMETPOM).

3.PacumdpoBats HMIKaibl H3MEPUTETBHBIX PUOOPOB
4..3anumure pacy€THbie GOPMYIIBI VIS ONPENEICHNUS TOKa, HAMPSHKEHUS U MOIIHOCTH.
5.Pemenne 3agaun Ha onpeiesieHue COMPOTUBIICHUH IITYHTa U J0OABOYHOTO COMIPOTHUBIICHHUS.

Iopsinok BbINMOJIHEHUSI PAa0OTHI:



W3mepenue cuibl AJIEKTPUYECKOTO MapaMeTpPOB OCYIIECTBISAIOT ABYMsI METOJAMHU: METOM
HETOCPEICTBEHHOM OLIEHKH U METOJIOM CPaBHEHUSI.

MeTon  HENMOCPEACTBEHHOM  OIICHKH HU3MEPCHUA JJICKTPHUYECKOI'O TOKaA, HAIIPSAKCHUA

OCYLIECTBJISIOT C IIOMOIIBIO IIPSAMO IOKAa3bIBAOIIMX AMIIEPMETPOB, IPAAyMPOBAHHBIX B €AMHUIAX
U3MEpSEMOM BENIMYMHBl  (aMIlepax) M BOJBTMETPOB. AMIIEpMETpHl BKIIOUYAIOTCA B LEMNb
IIOCJIEI0BATEIILHO C HATPY3KOM, @ BOJIBTMETP NapaJlIeIbHO..

BKiIIOYEHHBIN B LIENIb aMIIEPMETP OKA3bIBACT HA PEXKMM LENU ONPEACIEHHOE BIMSIHUE, IS
YMEHBUICHUSI KOTOPOTO HEOOXOAMMO CTPOTO BBHIMOJNHATH CIEAYIOUIEEe YCIOBHE: BHYTpEHHEE
COIPOTHBIIEHUE amniepMeTpa Ra 10mKkHO OBITH MHOTO MEHBIIIE COPOTUBIICHUS HArpy3ku Ru

[Ipy >TOM BHYTpEHHEE CONpPOTUBJIEHHE BOJITMETPA JOHKHO OBITb MHOIO Oousblie
COIIPOTHUBIIEHUS] HArpy3KH, YTOOBI CHU3UTH BIMSHHUE BOJIBTMETPA HA PEXKUM U3MEPSIEMOI0 ydacTKa
LENH U YMEHBUIUTh CUCTEMATUYECKYIO0 METOANYECKYIO IIOTPEIIHOCTD

Meton cpaBHEeHUs oOecrieunBaeT 00see BHICOKYIO TOUYHOCTh U3MepeHuil. Ero ocymecTBisitot

C IOMOLIBI0 NPUOOPOB — KOMIIEHCATOPOB, OTIMYAIOLIMXCS TEM CBONCTBOM, YTO B MOMEHT
M3MEPEHUsT MOUIHOCTh B H3MEPSEMOHl Ienu He MOTpedisercs, T.e. BXOAHOE CONPOTHBIICHHE
MIPaKTUYECKH OECKOHEUHO.

[To pony Toka mpuOOpHI IENSIT Ha aMIEPMETPbI, BOJIBTMETPHI TOCTOSIHHOTO U IEPEMEHHOTO
TOKOB. B aJekTpoMexaHW4YecKMX  HpuOOpax  HWCHONB3YIOT  MAarHUTOIJIEKTPHYECKYIO,
ANEKTPOMAarHUTHYIO M 3JEKTPOJUHAMHUYECKYIO CUCTEMBL.. J[1s1 u3MepeHust 0OMbIINX MOCTOSHHBIX
TOKOB TMapajuleJbHO 3aXKMMaM amIepMeTpa NPUCOSAMHSIOT UIYHT, MNPEACTABISIOMMNA coOoM
IPSIMOYTOJIBHYI0O MaHTaHMHOBYIO IIacTHHY. /[lnst m3mepeHus TokoB Bbime S50A NpHUMEHSIOT
HapyXHble IIYHTHL. [ n3MepeHus OOJIbIIMX 3HAYCHMH HANpsHKEHUS NPUMEHSIOT J00aBOYHbIE
COIIPOTHUBIIEHUS, KOTOPBIE MOAKIIOYAIOT ITOCIE0BATEIBHO BOIBTMETPY.

Ru=Ra/(n-1),
rie Ra. conporunenue amnepmerpa, Owm;
Ry — conporunenue mynra, Owm;

N - k03(pPUIMEHT IIYHTHUPOBAHUS, IOKa3bIBAIOIIUN BO CKOJBKO pa3 yBEIUYHBAETCS
IIpeAeI N3MEPEHMS aMIIEPMETPA C BKIIFOUEHHBIM IITYHTOM;

n=1/I A,
rae | - uamepsemslii Tok, A
|A - TOK, MPOXOASIINI Yepe3 aMIepMeTp.
R;=Ry (m-1),
rae R, mob6aBounoe conpotusieHue, Om;

Ry _conportusnenue BoapT™MeTpa, OMm;



M -4uCIIo, MOKA3bIBAOIEE, BO CKOJIBKO pa3 HEOOXOAMMO YBEIMYUThH MPEes U3MEPEHUS
BOJIETMETpA.

DNEeKTPOMAarHWTHBIE aMIEPMETPbl M BOJBTMETPHl TNPHUTOJAHBI JUIS H3MEPEHHs Kak
MOCTOSIHHOTO, TaK W TEPEeMEHHOr0 TOKOB. bmarogapss mpocTOTe, HEBBICOKOH CTOMMOCTH M
HAJEKHOCTH DJIEKTPOMArHUTHBIE TPHOOPHI  IMIMPOKO NPUMEHSIOT Ui HW3MEPEHHUs TOKa,
HAIpPsDKEHUS B LENAX IOCTOSHHOTO U IEPEMEHHOI0 TOKOB ITPOMBIIITIEHHON 4acToThl (50 u 4001 w).

K HenocraTkaM 351eKTpOMarHUTHHIX IPUOOPOB OTHOCST:

- MJIyO0 YyBCTBUTEIBbHOCTB;

- HEJIMHEMHOCTh IIKaJIbI (B HAUaJIe C)KaTa, B KOHIIE PACTAHYTA);
- 3HAUUTEIbHOE NOTPEOICHIE MOIIIHOCTH;

- 3HaUUTENIbHAsI IOIPEIIHOCTb;

-BJIMAHUC TCMIICPATYPhI OKPY)KEIIOH_Ieﬁ Cp€abl, BHCHIHCI'O MArHUTHOI'O IIOJIsI, YaCTOTBbI
HU3MEPACMOro NCPEMCHHOI'O TOKaA.

DNEKTPOCTaTUYECKUE  BOJIBTMETPbl  UCMOJB3YIOT JUISI  U3MEPEHHsS] IOCTOSIHHOTO U
MEPEMEHHOTO HanpspKeHUW. [IpuHOMO [EUCTBHS BOJIBTMETPOB AJIEKTPOCTATHYECKON CUCTEMBI
OCHOBaH HAa B3aWMMOJCHCTBHM JIBYX OJJEKTPHUYECKH 3apsOKEHHbIX Tel. KOHCTpYKTHBHO
BJIEKTPOCTATHYECKUE CHUCTEMBI BBIMOJHAKOT B BUAE HENOABWKHOW M TOJBM)KHOW IIACTHH, K
KOTOPBIM MPUKJIAIBIBAIOT U3MEPSIEMOE HAIIPSKEHHE.

JIOCTOMHCTBOM TaKUX MPUOOPOB SIBIISCTCA:

- OosbIMe npenensl u3mMepenus (10 1Ms);

- IIUPOKUIA JUAMa30H YacTOT U3MEPSIeMbIX HarpsbkeHui (10 30MI');

- BO3MOKHOCTb U3MEPSATH ITOCTOSHHOE HAIIPSIKEHHUE.

K nHegoctaTkam BOIBTMETPOB TAKON CUCTEMbI OTHOCHAT:

- MaJIyI0 YyBCTBUTEIbHOCTb;

- U3BMEHEHHE EMKOCTH B IIPOLIECCE U3MEPEHUS;

- MAJIyI0 HaJIEKHOCTb;

- HEJIMHEWHOCTD IIKAJIbI;

- BJIMSIHUE TEMIIEPATYPhI OKPYKAIOIIEH CPEAbI M BHEIIHETO JIEKTPUUECKOTO MOJIA.
DJIEKTPOHHBIE BOJIBTMETPHI OTJIIMYAKOTCS BBICOKUMH METPOJIOTUYECKUMU MOKA3ATEISIMU:
- OONBIINMHU TpeAeTiaMU BEIMYUH H3MEPSIEMbIX HAMPSHKCHUI;

- IIUPOKUM JTHANA30HOM YacCTOT;

-BBICOKOM TOYHOCTHIO;



-00JIBIIINM BXOIHBIM COIIPOTHUBJICHUCM.

BHGKTPOHHBIG BOJIBTMETPBI BBIIIOJIHAOT HA IMOJIYIIPOBOAHHUKOBBIX AUOAAaX W TPaH3HUCTOpax U
IIPUMCHAIOT B paﬂHOH3MepHTCHBHOﬁ TCXHUKCE.

JUia  pacmmpeHuss TpeneioB  H3MEpPEeHHs  amIepMeTpa, BOJbTMETpa  MPUMEHSIOT
U3MEpUTENIbHbIE TPaHC(POPMATOPHI TOKA U HANIPSHKEHUS

HJ’ISI HU3MCPCHHA MOIIHOCTU JIA IMPAMbBIX I/ISMepeHI/Iﬁ IMPUMCHSAIOT 3JICKTPOAHMHAMHUYCCKUC U
OJICKTPOCTATUYCCKUE BaTTMETPHI. I[J'IS[ KOCBCHHBIX MCTOAOB IPUMCHAKOT aMICPMETPBI U
BOJIbTMCTPHI. C IIOMOIIBIO 3THUX HpI/I60pOB HU3MEPAIOT TOK U HAIIPSXKCHUE, a 3aTEM PAaCCUHUTBIBAIOT
HCKOMOE 3HaueHHE MOITHOCTHU. Takoun METO UBMEPCHHUA MOIIHOCTH CHUXKACT TOYHOCTh U3MCPCHUSA
MOIIIHOCTH.

Xoa paGoTsI:

1 Tekymuii TeCTOBBIN KOHTPOJIb IO TEME
2.-3amKcaTh TEXHUYECKHE JaHHbIe IpUOOpoB B Tabiuiy 1.

Tabnuua 1. JlaHHbIE 31EKTPOU3MEPUTENHHBIX TPUOOPOB

Neo | HaumenoBanue npubopa | Tun | Texaunueckue
n/m XapaKkTEePUCTUKHU

1 | Amnepmerp

2 | BompT™etp

3 | Bartmerp

3. ompenenuTh 3HAYEHUS TOKA, HANPSHKEHHS M MOILIHOCTH, HauOOJBIIYIO aOCONIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEIIHOCTh U3MEPEHNI aKTUBHOM MOILITHOCTU Pe3ynbTaThl 3aHecTH B TaOIMILY 2

Tabnuua 2. Pe3ynbraTsl U3MepeHuil ¥ BEIYMCICHUN

Ilokazanusa Brruncieno

npubopoB

I, |U, |P, |P, |S cos¢ | IIpsamoit Kocsennsrii
A|B Br | Bt, | BA METO]I METO/I

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

®opma npeacTaBieHusi pe3yJbTara:



CBOCBPCMCHHO M IMMPAaBHUJIBHO BBINIOJIHCHHEBIC paC‘IéTI)I

Kpurepun oneHku:

—«OTIUYHOY - TEOPETUUECKOE M MPAKTUIECKOE COAEp KaHHUE TEMBI OCBOCHO MOJIHOCTHIO, 03
po6esoB, yMeHus: c(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOM yueOHBIC 3a/laHUS BHIIIOJIHEHHBI,
Ka4eCTBO MX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«XOpoIIo» - TEOPETHUECKOE U MPAKTUIECKOE COJIEPKAHUE TEMbl OCBOCHO IOJIHOCTHIO, 0e3
npo0OesoB, HEKOTOphle yYMEHHUS C(POPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOMU
y4eOHbIE 3a/JaHNs BBIIOJTHEHBI, HEKOTOPBIC BUIBI 3aJaHNUH BBITOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE M TMPAKTUYECKOE COJEp)KaHHE TEMBl OCBOEHO
YaCTUYHO, HO NPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMbIe yMEHHUsS PabOTHI C
OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM C(HOpMHpOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHUN BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEpKAT OIIHUOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE M IPAKTHYECKOE COJCp)KaHUE TEeMbl  HE
OCBOEHO, HEOOXOMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BHIIOJIHEHHBIC YYEOHBIC 3aJlaHUsl COJEpPKAT
rpyObie OIIHOKH.

Tema 1.6 Tpancdopmartopsbl
IIpakTuyeckas padora Ne 4

Pacuér napamerpoB oaHodasHoro tpancgopmaropa

Ilesan padoThl: onpeesieHe HOMUHAIBHBIX TapaMeTpoB oHO(a3HOro TpaHchopmaTopa
Beimosnus patdory, Bel Oyaere:

YMETh:

Y 1.5.05 mpaBUIBHO OHKCILTYaTHPOBATH JJIEKTPOOOOPYTOBAaHWE M MEXaHU3MBI Iepeaaqn
ABMXKCHUS TEXHOJOTHYCCKUX MAIIMH U allllapaToB,

V¥ 1.6.11 meroab! pacyeTa U U3MEPEHHSI OCHOBHBIX ITapaMETPOB JIEKTPUUECKUX IIeNeil;

Y0 01.01 pacno3HaBaTh 3ajady W/Miau 1OpodieMy B NPOPECCHOHAIBHOM  W/WUIU
COITMATbHOM KOHTEKCTE;

Y001.02  ananu3upoBaTh 3aaady, BbIOMpAaTh M MCIOJIB30BaTh YMECTHBIE LU(PPOBBIC
CPEICTBa, IPHIIOKEHUS H PECYPCHI JJISl TIOCTAHOBKHU M PEIICHUS 3a1a4r \IPOOIEMBI;

Vo0 01.03 pa3iensaTh KOMIUIEKCHBIE 3aJjadyd  Ha MOJ3aJayd; OTCIEKHBATh MPOIECC
WCIIOJIHEHUS 3ajiay, C IOMOIIBI0 HU(POBBIX HHCTPYMEHTOB;

Y0 01.04  BeABIATE U 3(PPEKTUBHO HCKAThb HMHPOPMAINIO, HEOOXOAUMYIO UIsl peLICHUS
3aJ1a4M U/ MU TpoOIEMBL;

Yo 01.05  cocraBiaTh 1iad ACHCTBUM;
Y001.06 omnpenenuTh HEOOXOAUMBIE PECYPCHI;

Y0 01.08 Bnagerp akTyaabHBIMH METOJaMU PAOOTHI B MPO(PECCHOHAIBHOW M CMEXKHBIX
chepax;



Y001.09  pabGoTtaTh B UBMECHSIOMINXCS YCIOBUAX, B TOM YHCJIE B CTPECCOBBIX;
Y002.01 ompenensaTh 3aa4u i HOMCKA HH(DOpMAIUH;

¥002.02 wuckarp uHpopManur B ceTd HHTEepHET, ¢ HCIONB30BaHUEM (DHIBTPOB M
KJIFOUEBBIX CJIOB;

¥002.03  nimaHupoBaTh MPOILIECC TOUCKA;

¥002.04 npuMEHSTh NPOTPAMMHBIE PEIICHUS IJIsI CTPYKTYPUPOBAHUS U CUCTEMATU3AIUU
nHpopManuu;

¥002.06 oueHuBaTh MNPAKTUYECKYIO 3HAUYMMOCTb PE3YJbTAaTOB IIOMCKA C IIOMOIIBIO
U(POBBIX UHCTPYMEHTOB;

Y002.07  odopMIATh pe3ylbTaThl OMCKA C TOMOIIBIO U(PPOBHIX HHCTPYMEHTOB;

Yo 02.09- mnpumensats cpeactBa HH(DOPMAIMOHHBIX TEXHOJIOTHMH UIS  pEUICHHUS
poecCHOHANTBHBIX 3a]1a4;

Y0 07.03  wucnonb3oBaTh SHEprocOeperarone MU pecypcocdeperaronme TEXHOIOTUH B
npodeccuoHaNbHOM IEeATEIBHOCTH 10 CIEeHaTbHOCTH;

Y009.07 uuTarh, IIOHHMATh M HAXOIWThL HEOOXOAUMbIE TEXHHUYECKHE JaHHBIE U
WHCTPYKIIMU B PYKOBOJICTBAX B JIFOOOM JTOCTYITHOM (hopmare;

MartepuajibHoe obecriedeHmne:
- METOJUYECKUE YKa3aHUsl, UHAUBUYAJIbHbBIC 3a/JaHUS
3aganue:

1 3anMcarh TEXHUYECKUE JaHHBIE TpaHC(opMaTopa (HOMUHAIBHYIO MOIIHOCTb, HANPSKEHUE
MEPBUYHON ¥ BTOPUYHOU OOMOTOK;

2.ompeAenuTh HOMUHAJIbHBIE U JIEHICTBUTENbHBIE TOKH, IPOTEKAIONINE B OOMOTKAX;
3. ompenenuts KITJ{ npu paznuunbix koaduimenTa Harpy3ku TpaHnchopmaropa
ITopsinok BbINOJHEHHS PadOTHI:

Jlns penieHus 3aaud HYXKHO 3HaTh YCTPOWCTBO, MPHUHLHAI JEHCTBUSA M 3aBUCHMOCTH MEXIY
ANEKTPUYECKUMU BETMYMHAMU OJHO(A3HBIX U TPEX(Pa3HbIX TpaHC(HOPMATOPOB, YMETh OINPENENAThH
[0 MX TNAaclOPTHBIM JaHHBIM TEXHUUYECKHE XapakTepUCTHUKU. OCHOBHBIMH I1apaMeTpamu
TpaHchOPMATOPOB SABISIOTCA:

1. HomuHasibHasi MOIIHOCTH Syoy — 3TO MOJHAs MOMIHOCTH (B KBA), koTopyto TpaHcdopmarop,
YCTaHOBJICHHBIA Ha OTKPBITOM BO3yX€, MOXET HEMPEPHIBHO OT/1aBaTh B TEUEHUE CBOETO CPOKa
ciry>k0b1 (20-25 1eT) npu HOMMHAIBHOM HANPsSHKEHUU M MIPU MaKCUMAaJIbHOU M CPEJHET0J0BOM
TEMIIEpaTypax OKPYKAKOLIETO BO3Ayxa, paBHbIX cooTBEeTCTBEHHO 40 m 5 °C. Ecnu yka3aHHBIE
TEMIEPATYPbl OTIIMYAIOTCSA OT HOMUHAJIBHBIX, TO U
S om OYZET OTJIMYATHCS OT MACTIOPTHOTO 3HAYCHHS.

2. HommnanbHOe mepBuYHOE HampspkeHHE Uyoy — ITO HamNpsDKEHHE, Ha KOTOPOE pacCUMTaHa
nepBUYHasg 00MOTKa TpaHcopmaropa.



3. HomuuanbHoe BTOpHuyHOE HampsikeHHE Uyqy — 3TO HampspKeHHWE Ha BBIBOJAX BTOPHUYHOU
OOMOTKHM HIpU XOJIOCTOM XOJ€ M HOMHUHAJIBHOM IEpBUYHOM HampspkeHuH. Ilpu Harpyske
BTOPUYHOE HATPSHKEHUE CHIKAETCS M3-3a MOTeph B TpaHc(opmaTope.

Hanpuwmep, ecmu Uy = 400B, To mpu mnonHON Harpyske TtpaHcdopmaropa BTOPHUHOE

Hanpsbkenue U; = 380B 1. k., 20B tepsercs B Tpancdopmarope.

4. HomuHanbHbIE TIEPBUYHBIC U BTOPUYHBIC TOKHU | you1 M | yoyp — ITO TOKHM BBIYMCIICHHBIE IO

HOMHWHAJILHOM MOIITHOCTU U HOMHWHAJIbHBIM HAITPSAKCHUAM

I — SH oMl
HoM1 u

o
mom1 Tl

I SHDMZ

HOMZ
UHDME'T]’

rae 77- koa TpaHchopmaropa Ommska k 1,0 m3-3a ManeIx morepb B TpaHcdopmarope. [lpu

ompeneraeHuN TOKOB mpuHuMaeM 77 =1. Jlua TpéxdaszHoro Tpanchopmaropa B 3HAMEHATENb

no0aBiIgeEM \/§ )

5. Koadduuuent tpanchopmanuu K onpenensiercs: OTHOLICHHEM YUCIa BUTKOB ®1 u m2 wik DJIC
caMOUMHIYyKIMK E1 B nepBuuHO 00MOTKE 1 B3auMOMHAYKUKHU E» Bo BropuyHOH
wy By

w; E,

[IpakTueckn ko3¢ ULIUEHT TpaHCPOpPMAIMKM MOJCUUTHIBAIOT MPUOIMKEHHO OTHOLICHHEM
HaIpsDKEHUS B JTI000OM pexume

UHDMl — i
UHOMZ Ul

k:

KoaddunmenT tpanchopmaiiuu MOXKHO TaKKe ONMPEIeTUTh OTHOIIEHHEM TOKOB

I
k= HOMZ
I

HOM1

Onroda3HbIi MOHMKAIUK TpaHCPOPMATOP HOMHHAIBHOW MOIMHOCTBIO  Syoy = S00B-A
CIIY’)KUT JJIi THUTAHWUS JIAMII MECTHOTO OCBEIIEHHUS METaJUIOPEKYIIUX CTaHKOB. HomuHanbHOE
HanpspkeHne 00MOTOK Uy = 380B; Uz = 24B. K Tpanchopmaropy mprcoenuHEHBI JecATh
JaMN HaKaJIMBaHUS MOIIHOCTHIO 40 BT kaxaas, ux kodhHUIIHEHT MOITHOCTH

oS ¢ = 1,0. MarHuTHBII IOTOK B MarauTonpoBoae @y, = 0, 005B06. Yacrora Toka B cetu f = 50I'm.
[Torepsimu B TpaHcopmaTope npeHedpedb.

Onpenenuts: 1) HOMHMHaJIbHBIE TOKM B OOMOTKax; 2) KO3QQUIMEHT Harpy3ku
TpaHchopmaTopa; 3) TOKM B OOMOTKaX MpH JeHCTBUTENBHON Harpyske; 4) yrcia BUTKOB OOMOTKH;
5) koadpdumment tpanchopmanuu; 6) KIIJ tpanchopmaropa mpu kospduuuente Harpy3ku Ku
=1;0,8

Xox padoThI:

Onpenensem:

1. HOMUHAILHBIE TOKH B OOMOTKAX:



[ =—me 300y 3op I —%i:%:go’gﬁl

HoM1 — Ugones 380 HOMZ — Uponz

2. ko3 UIHMEHT Harpy3Ku TpaHchopmaTopa
P 1040

k. = 2 - =0,8
B Suom "t COS@,, 500-1,0

3. TOKU B 0OMOTKax MpH JACHCTBUTEIBHON Harpy3ke
Iy =k, L. =08 132=106A
Iy=Fk, 1 =0,8-20,8=16,6A

H ‘HOMZ T

[Ipu xonmoctoM xo11€ Ey & Uygys B3 ® Uggys, TO3TOMY YHCIIA BUTKOB OOMOTOK HAaxoIUM W3
bopmybL:

E=444-f-w-®,
TOr A

E, 380

444-f @, 44450 0,005 BHTHOB

ay

Eq 24

Wy = = = 22 BHTKa
444 fF,, 444500005

kod(purmeHT TpanchopMaum

p_Bi_on 340
E e

KonTpoabHbie Bonpochi:
1. - Kak yctpoen onnodasusiii Tpanchopmarop?
2. - Or yero 3aBucsat 2J]C oOMoToK TpaHchopmaropa?
3. -Uro Ha3biBaeTca ko3 dunumentom tpanchopmarn?
4. - Kak onpeaenuts K.1.ja. TpaHcopmartopa?

dopma npeacTaBieHns pe3yabTaTa: CBOEBPEMEHHO U ITPABUIILHO BBHITOTHEHHBIE PACUETHI,
3aIUTa U OTBETHI HA BOMPOCHI

Kpurepum ouenku:

— «OTIAMYHOY - TEOPETUYECKOE U MPAKTHUECKOE COJIepKAHNUE TEMbl OCBOEHO IMOJIHOCTHIO, 03
po0esIoB, yMeHHUs1 c(hOPMHUPOBAHBI, BCE TPETYCMOTPEHHBIE TEMOMW ydeOHBIC 3a/IaHuUs BHIITOJHEHHI,
Ka4eCTBO UX BBITIOJHEHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOE U MPAKTUYECKOE COJIEP)KaHUE TEMbI OCBOCHO TOJHOCTHIO, Oe3
po0esyoB, HEKOTOphIe yMEHHs c()OpMHUpOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOU
y4ueOHbI€ 3aJJaHNS BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3aJaHUI BBINOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTETHLHO» - TEOPETHYECKOE U TPAKTUYECKOE COJCPIKaHHE TEMBI OCBOCHO
YaCTUYHO, HO MpPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIE YMEHHsI paboThl C
OCBOCHHBIM MAaTEpUaIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOH
y4eOHBIX 3aJJaHH BHITTOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKU.

—«HeynoBIeTBOPUTEIIBHO» - TEOPETHYECKOe M TMPAKTUYECKOE COJACp)KaHUE TEMbl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C()OPMUPOBAHBI, BHIMOJIHEHHBIC YUYEOHBIC 33aJaHHUs COJIEpKaT
rpyOBIC OIITHOKHU.
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Tema 1.7. DilekTpuYecKkne MAIIMHBI IEPEMEHHOI0 TOKA
IIpakTuyeckoe 3ansitue Ne S.
Pacuétr mapameTpoB aCHHXPOHHOI0 3JIEKTPOABHUIaTe/Isl

Heap padoThl: HAYYUTHCS ONPENEIATH IAPAMETPHI ACHHXPOHHOTO JIBUraTeNs

Beinosinus patdory, Bel Oyaere:

YMETB:

Y 1.5.05 mpaBUIBHO OSKCILTyaTHPOBATh JJIEKTPOOOOPYIOBAaHWE M MEXaHU3MbI IEepeIavn
JBUKEHHS TEXHOJIOTHYECKHUX MAIlIMH U anapaTos;

V¥ 1.6.11 meroabl pacueTa U U3MEPEHHSI OCHOBHBIX [1apaMETPOB JIEKTPUUECKUX LIETEH;
Y001.01  pacno3HaBaTh 3amadyy wW/uid 1poOieMy B MOpodecCHOHAIbHOM  W/HIU
COIMAIbHOM KOHTEKCTE;

Y001.02  ananu3upoBaTh 3aj1ady, BBIOMpPAaTh M HUCIOJIb30BaTh YMECTHBIE IU(POBHIE
CPEICTBA, MPHIOKEHUS U PECYPCHI /IS TIOCTAHOBKHU M PEIICHUS 33a4r \IIPOOJICMBI;

Y001.03  pazgensarp KOMIUIEKCHBIC 3aJaud Ha IMOJ3aJadyd; OTCJICKUBATh IPOIIECC
WCTIOJTHEHUS 33/1a4, C TIOMOUIbIO IU(POBBIX HHCTPYMEHTOB;

Y001.04  BesaBiIATh U 3(PPEKTUBHO HCKATh HHPOPMAINIO, HEOOXOAUMYIO ISl peLICHUS
3a/1a4u U/WUIU TIPOOIIEMBIL;

Vo 01.05 COCTAaBIISTH MJIaH JICHCTBUM;
Y0 01.06  omnpeneauTb HEOOXOAUMBIE PECYPCHI;

Y001.08 Briagers akTyaJbHbIMH METOJaMM pabOTHl B NPOQPECCHOHATBHOM U CMEXKHBIX
cdepax;

Y001.09  pabGoTaTh B U3MEHSIOIUXCS YCIOBUSAX, B TOM YUCIIE B CTPECCOBBIX;
¥002.01  ompenensaTs 3aAa4uu A IOUCKa HH(DOPMALINN;

¥002.02 wuckare uHpopmamuio B ceru MHTepHeT, ¢ HCMNOIb30BaHHEM (QWIBTPOB HU
KJIFOUEBBIX CJIOB;

¥002.03  mIaHUpOBATH NPOLECC TOUCKA;

Y002.04 npuMeHATh NPOrpaMMHbBIE PELICHUS A CTPYKTYPHUPOBAHUS M CUCTEMAaTH3alun
uH(pOpMaINH;

¥002.06 oueHuBaTh NPAKTUYECKYKD 3HAYMMOCTH pE3YJbTATOB IIOMCKA C IOMOIIBIO
M (POBBIX UHCTPYMEHTOB;

Y0 02.07 odopmiaTs pe3yabTaThl HOUCKA C TOMOUIbIO IIU(PPOBLIX HHCTPYMEHTOB;

Yo 02.09- mnpumensatp cpenctBa HHGOPMAIMOHHBIX  TEXHOJOTUWA  JUIL  PEIICHHS
po¢eCCHOHANIBHBIX 3371a4;

Y007.03  wucnonp3oBaTh 3HEprocOeperammme M pecypcocOeperaionme TEXHOJIOTUH B
poecCHOHABHOM IEATEBHOCTH 10 CIEIHATLHOCTH;
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VYo 09.07 YUTaTh, MOHMMAThb M HAXOOUTh HEOOXOOMMBIE TEXHHUYECKHE IJAaHHBIE U
WHCTPYKIIMU B PYKOBOJICTBAX B JIFOOOM JTOCTYITHOM (hopmare;

MaTepnaﬂbnoe o0ecneyeHue:- MCTOAUYCCKUC YKa3aHUs, CIIPABOYHUKH, WHAWBUAYAJIbHBIC
3aJaHusd

3aganmue:

1 3anucaTh HOMHMHAJIBHBIE TApPaMETPbl JABUraTeNs MO €ro TUMy (HOMHHAIBHYIO MOIIHOCTH,
KIIJI, xpaTHOCTB IIYCKOBOT'O TOKa, IEPErPy30UHYI0 CIOCOOHOCTH. KOA()(DUIIMEHT MOILITHOCTH.

2.0Hpe,I[€J'II/ITI> HOMUHAJIBHBEIA U HYCKOBOI;'I TOK, MOIOHOCTD, HOTpe6J'I$IeMYIO n3 CCTH,
HOMI/IHaHBHblﬁ, MaKCHMaJILHBIN U HYCKOBOﬁ MOMCHT, IOTEPHU MOIUIHOCTH, CKOJIbXKCHHC.

Ilopsinok BbINOJIHEHHS PadOThHI:

Jliia peieHus 3ajaud He0OX0IMMO 3HaTh 3aBHCHUMOCTb MEK/Y YaCTOTOM BpallleHUs
MarHUTHOT'O TOJIS CTaTopa (CHHXPOHHAS YacTOTa BpallleHHs) N1 U 4aCTOTON BPALEHUs MAarHUTHOTO
I10JIs1 pOTOpa ABUTATENS Ny.

Yacrora BpallleHHUss MATHUTHOT'O TTOJIsE CTaTopa N1 3aBUCHUT OT YMCIIA Tap MOII0COB
JBHUTATEIIS P, HA KOTOPOE CKOHCTPYUPOBaHa OOMOTKA CTaTOPa, M OT YaCTOThI TOKA TpeX(hazHOH
cucremsl f: N3 =60 f/p. Yacrora Toka B 1ienu (mpomseinuieHHast yacrora) f =50 I'u. Toraa
dbopMyIia mpuMeT BUJT

n, = 60-50 _ 3000 06 | Attis.

p P

U3 popmynsl crienyet, 4To mpu 000N MEXaHUYECKOW Harpy3Kke, KOTOPYI0 MOXKET
MIPEO0NETh IBUTaTeNlb, CHHXPOHHAS 4acTOTa Ny OCTaeTCs HEM3MEHHOM, TaK KaK 3aBUCUT TOJBKO OT
KOHCTPYKIIMHU OOMOTKH CTaTopa, T. €. OT YKcia map noiarocoB. YacToTa BpaiieHus Ny CBs3aHa C
4acTOTOU BpallleHus N1 XapaKTePUCTUKOW JBUTATENS], KOTOPAas Ha3bIBAETCS CKOJBKEHUEM S
(manienbKas OykBa):

—n,=n,(1-5s)

Cronpxenne m3mensiercss B mpezaenax ot 0,01 go 0,06, wim ot 1 10 6 %, Bo3pacTas ¢
YBGJ'H/I‘-IGHI/IGM Hal"py3KI/I ABHUTATCIIA. HOSTOMy qacrora BpaHIeHI/Iﬂ p0T0pa BCE€raa MCHBIIIC YaCTOTHI
BpaHIeHI/Iﬂ MArdHmuTHOTI'O IT1OJIA CTaTOpa JABUTATECIIA. C pOCTOM Hany3KI/I ABUTATCIII 4aCTOoTa
BpaHIeHI/Iﬂ nz HEMHOT'O YMGHBIHaeTCﬂ, qTo 1 HpI/IBOJII/IT K pOCTy CKOJIB)XKCHHUA S. I/I3-3a TaKOIro
HepaBEHCTBA N<Nj IBUTaTelb HA3bIBAETCSI ACHHXPOHHBIM. /{1151 HY»X IpOU3BOACTBA
ANEKTPOABUTATENN BBITYCKAIOTCS ¢ Pa3HOM KOHCTPYKIHEH 0OMOTOK CTaTOpa, YTO CO3/AET pa3HOoe
YHCJIO Nap MOJOCOB P U, CIEA0BATENIbHO, Pa3HbIe 3HAYEHUs YaCTOThI BpalieHus Ny. Cieayer uMeTh
B BHJIY, UTO IIPY U3MEHEHHUH YHMCJIa Map MOJICOB P YacTOTa BpallleHHs N1 U3MEHSETCs
CKauyKo0Opa3Ho.

Tab6nuna 113HaueHust CHHXpPOHHON 4acTOTHI CTAaTopa

P 1 2 3 4 5 6
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N1, 06/MuH 3000 1500 1000 750 600 500

B tabnuue 1 npuBeneHbl 3HaU€HUA N1, COOTBETCTBYIOIIKE YHCIIAM Map MOJIIOCOB P,
orpezeNsieMbIM KOHCTPYKIIHEH 0OMOTKH cTaTopa.

CrnenyeT UMETh B BUJly, YTO CHHXPOHHYIO YaCTOTY BpallleHUs ABUTATENs] MOXKHO
OTIpeAeNUTh U 0€3 BHIYUCIICHHUS, a 3Has TOJILKO YacTOTY BpallleHus: poTopa Ny, KOTopas 1o
BenuuuHe O0yim3ka K Heil. Eciou, Hanpumep, N,=2930 06/MuH. TO Onmkaiiiias u3 yKa3aHHOTO psijia
CUHXPOHHBIX YacTOT BPAIICHHUS MOXET OBITH TOJLKO N1 = 3000 06/mMuH umu 1y1st Ny = 490 06/MuH
CHHXPOHHAs 4aCcTOTa BpalleHus apurareis oOyaer Ny = 500 o6/MuH u T. 1.

[1o 4ucmy MOMIOCOB ABUTATENS MOXKHO ONPENCIUTh CHHXPOHHYIO YaCTOTY BpaIleHHs Ny.
Ecnn, Hanpumep, 9UCIIO TOIIOCOB MIECTh, TO YKMCIIO Map MOJIIOCOB B 1Ba Pa3a MEHbIIE, T. €. P =3. Io
dopmyne ast Np Haiigem ee BenmnuuHy N1 = 3000/p, HO

p =3, Torma n;=3000/3 = 1000 o6/MuH.

Pa3zbepeM HeCKOJIBKO (OpPMYII, KOTOPBIC HY)KHO IPUMEHSTH IIPH PEIICHUU 3a7a4.
1. MomeHT Bpamenust M,, onpesensiercs 1o popmyiie

M =955 P, /nz ,

rae P, — monesHass MOIIHOCTB Ha Bajly JABHratess; KBt

N2- 9acTOTa BPAIICHUS MATHUTHOTO IMOJISE pOTOPa, 00/MHUH.

[Tpr HOMUHAJIBEHOM PEXHME OCHOBHBIE MapaMeTpbl 0003HAYAIOTCS: Myoy ; Prow = P2som »

Niom = N 2n0m -
2. Ilone3nas MOIITHOCTH Ha BaJly ABUT'ATCIIA
P,= \/§ Uyl n-COSp
rac U]‘[, |]‘[ — JIUHEWHBIC 3HAUCHUS HAaIIpsPKCHUA U TOKA,
n— KHI[ ABUTATCIA B OTHOCUTCIBHBIX CAMHHUIAX,

COS (@ — KO0 (HUIIMEHT MOIITHOCTH JIBUTATEIS.

P
U3 sToit popmyisl |, = \/5 U 277 cos @
U, n
P P
1. KIIJ gsurarens 77 = 2 >P=-2
P n

rae P1— akTHBHAs MOIIHOCTH, OTpeOIIsieMast ABUTATENIEM U3 CETH, KOTOPYIO MOKHO
TaKKe ONPEACIIUTH 1O hopMyJie

P,=~/3U; I,;C0Sp
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Xon paboThr:

1. Texyuii KOHTPOJIb — TECTOBBIN KOHTPOJIb 110 TEME
2. Pemenue 3agaun

ACI/IHXpOHHHﬁ ABUT'AaTC]Ib HMECT CICAYIOIIUEC TEXHHUYCCKHUE NJAHHBIC OJIA pa6OTBI B
HOMHHaJIbHOM PEXKUME!

Pruon = 3 kBT
Up;=380B

Nayon = 2880 00/MuH
Nuon = 0.85

cos ¢ =0.88

Yucio momocoB 2p =2

Onpenenuth: 1) HOMUHATBHOE CKONBKEHHUE Syoy 2) MOITHOCTD Py , MOTPEOIIIEMYIO
JIBUTATEJICM M3 CETH; 3) HOMUHAIBHBIN TOK |40y ; 4) HOMUHAIBHBIA MOMEHT BPAIICHUS Moy

Pemenue.

UToObI HANTU Syoy HYXKHO 3HATH Ni U N 240y . [[09TOMY NIpEABAPUTENHHO ONIPENCTUM CHHXPOHHYIO
Y4aCTOTY BpalleHUsT NiTpH N 0= 2880 00/MuH. bimkaiimas CHHXpOHHAs 4acTOTa BpalleHusT Ny
= 3000 06/mMuH. Takoii e pe3ynbTar NoJy4yuM, €ClId BOCIIOIb3yeMcs (popmymnon s Ny.

1.Ywucno nomocoB 2. CieroBaTeabHO, YUCIIO Map MoJ0coB p =1.

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

2. BeraucinuMm 3HaueHEe HOMHHAJIBHOTO CKOIbKCHUS

n. —n —
SHaw = ( - 2”&") = (3000 2800) = 120 = 014 WIHA S;00=— 4 %
' n, 3000 3000

3. 3Has MOITHOCTH Ha BATY P 240y U KIIJ mBUTATENS 13100, HAlIEM

MOIIHOCTB P luom, KOTOPYIO HOTpGGJ'I}ICT ABUTATCIIb U3 CCTU IIPU HOMUHAJIbHOM Harpy3ke:

P P
NG - S :%=3,35KBm

Lrom

P Lrom UMM O’

Mon =

4. HoMuHanbHBIA TOK | 140y, HOTPEOIIEMBIN ABUTATEIEM U3 CETH, ONPEEIIUM, UCTIONIB3YS
bopmyiy 11 TOKa

, _ P _ 3-10° ~
T J3.u,-n, -cosp, 173-380-0,85-0,88

2nom

14



5. HaitneM 3Hau€HME€ HOMHUHAIBHOT'O MOMEHTA Moy, KOTOPBIN pa3BUBAET IBUTATENb TPU
cBOei pabore:

~9550-P,,, 95503

M, , = =994H - m
’ n, . 2880

@dopma npeacTraB/ieHus pe3yJbTaTa: CBOEBPEMEHHO U IIPABUIILHO BBIIIOJIHEHHBIE PACUETHI,

Kpurepun oneHku:

—«OTIUYHOY - TEOPETUUECKOE U MPAKTUUYECKOE COJepKaHNUE TEMbl OCBOCHO MOJIHOCTHIO, 03
npo0eItoB, yMeHus c(hopMUpPOBaHBI, BCE NMPEIYCMOTPEHHbIE TEMOH y4eOHbIC 3a/JaHHs BBIITOIHEHBI,
Ka4eCTBO UX BBIIIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0po1Io» - TEOPETUIECKOE M MPAKTHUECKOE COJEPKAHUE TEMbl OCBOCHO IOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpble YMEHHs CPOPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOMU
yueOHbIe 3a/IaHHsI BBITIOTHEHBI, HEKOTOPBIC BU/IbI 3a/IaHUH BBITIOJTHEHBI C OIIMOKAMHU.

—«Y IOBJIETBOPHUTEIEHO» - TEOPETHYECKOE U MPAKTHYECKOE COJEPKAHUE TEMBI OCBOEHO
YaCTHMYHO, HO NPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIe yMEHHsS palbOoThl C
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 33JaHUI BHIITOJHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 33/[aHUIl COJep KaT OIUOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETHYECKOE W TPAKTHYECKOE COJACp)KaHUE TEMbl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIOJIHEHHBIE YUEOHbIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.

Tema 1.8. DiekTpryecKkne MAIIMHBI NOCTOSTHHOIO TOKA
IIpakTuyeckas padora Ne 6
Pacuyér napameTpoB aBUrarte/isi NOCTOSSTHHOIO TOKA
Ilenb padoThI: HAYYUTHCS ONPENEIATH IAPAMETPBI JBUTATEIEH IOCTOSHHOTO TOKA

Beimosinus patdory, Bel Oyaere ymems:

Y 1.5.05 mpaBUIBHO OSKCILUTYaTHPOBATH JJIEKTPOOOOPYTOBAHME W MEXaHWU3MBI TIEpeavu
ABWKCHUS TEXHOJIOTHYCCKUX MAIIMH U allllapaToB,

V¥V 1.6.11 Meroasl pacueTra U U3MEPEHUS OCHOBHBIX MAPAMETPOB AIEKTPUUECKUX LIETIEH;

Y0 01.01 pacno3HaBaTh 3ajady W/uiau 1podseMy B NPOPECCHOHAIBHOM  W/WUIU
COITHATbHOM KOHTEKCTE;

Y001.02  ananu3upoBarh 3aaady, BbIOMpAaTh M HCIOJIB30BaTh YMECTHBIE HU(PPOBBIE
CPEICTBa, IPHIIOKEHUS H PECYPCHI JJISl TIOCTAHOBKHU M PEIICHUS 3a1a4r \IPOOIEMBI;

Vo0 01.03 pa3ensaTh KOMIUIEKCHBIE 3aJjadyd  Ha MOJ3aJayd; OTCIECKHBATh IPOIECC
WCTIOTHEHHS 3a]1a4, C IOMOIIBIO ITU(POBBIX HHCTPYMEHTOB;

Y001.04  BbIBAATE U 3((HEKTUBHO UCKaTh MH(OpMAIMIO, HEOOXOAUMYIO JJIS PELICHUs
3a]]auu W/UITH IPOOJIEMBI;

Vo 01.05 COCTaBJIATH IUIAH JICHCTBUI;

Y0 01.06  omnpenenuth HEOOXOIUMBIE PECYPCHI;
15



Y001.08 Biagers akTyadbHBIMH METOJAaMHM PabOTHl B MPOQPECCHOHATBHON MU CMEXKHBIX
chepax;

Y001.09  pabGoTaTh B U3BMEHSIOMIUXCS YCIOBUAX, B TOM YHCJIE B CTPECCOBBIX;
Vo0 02.01 OTIPENIETIATh 3a/1a4u JJIs TOMCKa HHPOPMAIIHH,

¥002.02 wuckarp uHpOpManuio B cetn MHTEpHET, ¢ HCMIONB30BaHHEM (QHIBTPOB U
KITIOYEBBIX CJIOB;

¥002.03  nimaHupoOBaThH MPOIIECC TOUCKA;

¥002.04  npuMeHATh NPOTrpaMMHBIE PELIEHUS I CTPYKTYPUPOBAHUS U CUCTEMATU3aLUU
uHpOpMaINH;

Y0 02.06 oueHuBaTh MNPAKTUYECKYID 3HAYUMOCTHh PE3YJIbTATOB IOHCKA C MOMOIIbIO
U (POBBIX UHCTPYMEHTOB;

Y002.07  ohopMIATh pe3yIbTaThl OMCKA C TOMOIIBIO U(PPOBBIX HHCTPYMEHTOB;

Yo 02.09- mnpumeHars cpenctBa MHGOPMALMOHHBIX TEXHOJOTHUH AN pelIeHUs
npodeccCuoHaNbHBIX 3a]1a4;

Y0 07.03  wumcnonb3oBaTh 3HEprocOeperarIiue M pecypcocOeperarmumue TEeXHOJIOTUH B
poeCCHOHATLHOM IEATETFHOCTH 110 CIICIUATbHOCTH;

VY009.07 uurTarh, IOHHMATh M HAXOIWThL HEOOXOAUMbIE TEXHUUYECKHUE JaHHBIE H
WHCTPYKIIMU B PYKOBOJICTBAX B JIFOOOM JTIOCTYITHOM (hopmare;

MaTepI/laJﬂ)Hoe ob0ecreueHue: - MCTOANYCCKUC YKa3aHWsd, UHANBUAYAJIbHBIC 3aJaHUA
3apanue: OnpeaenuTb TOKU B 0OMOTKaX, MOJIE3HYI0 MOITHOCTh; DJIC nBuratems
Ilopsinok BbINOJIHEHHS PA0OTHI:

Jlia pemieHust 3a7ad HEOOXOJMMO 3HAaTh YCTPOWCTBO, MPHUHILMII ACWCTBUS T'€HEPATOpoOB U
JBUTATENEed IMOCTOSHHOTO TOKa C MapaJieNbHBIM BO30YKIeHUEM, (OPMYIbI, ONpPEEIIIOIINe
napameTpsl Takux MammH. Hcmonb3ys pucynku 10, 11 , pasbepem oOcHOBHbIE (HOpPMYIIHI,
HE00XO0/AMMBIE JJIS pelIeHus 3a/1a4.

NJV\
O5mamxa Jémomxa
dosdymdenun Bo38ygmienun
]
f], Wemny T T /ﬂ/em.w
—
- '.? ‘5
":? F R Rg
I
R f
r~—1_ U o=
"y, Hemavwan numanNum
Puc. 10 | Puc, 1 !

1. Texymuii KOHTPOJIb ~TECTOBBIA KOHTPOJIb 110 TEME
2. Pemenune 3amaun
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Xox padoThI:

JIBurarens ¢ napaielbHBIM Bo30yxkneHueM (puc. 11).

1. IIpotuBo3/IC, HaBoiMMast B OOMOTKE SIKOPSI

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

rae U — HanpshbkeHre HCTOUHUKA JIEKTPUYECKOM SHEPTUH, MUTAIOLIEr0 OOMOTKY siKopsi, B;
|7 — TOK siKODS, A;

Rz — compoTtuBieHne 0OMOTKH SKOps., OM

2. Tok Harpy3ku I=1,+1,

3. Tok BO3OykneHHd |

U
B RB
rae Rz — conpoTuBieHrne oOMOTKU Bo30yxaeHus, Om.

U-E

4. Tox sKOpA | , =
A

5. MomHoCTh, oTpebiisiemMast IBUTaTeNieM 0T MICTOYHHKA dJIeKTprueckoi sHepruu P, =U - |

6. Ilonesnyro MomHocTe P, Ha Bamy JaBurarens onpeaenstoT u3 ¢opmynsl KITJ

P
77=Fi_)P2=77'P1

9,55 P,
n

7. MOMEHT BpallleHUs ABUTATENS )f =

r7ie N — 9acToTa BpalieHus Kops., 00/MUH

JIBuraTenb MOCTOSHHOTO TOKa C MapayljiebHbIM BO30YXKJIEHUEM MOAKIIOYEH K CEeTH ¢
HanpsbkenueM U = 220 B (puc. 11). [lone3znas momiHocTs Ha Baiy P2 = 10xBT, yacToTa BpamieHus
skopsi n = 2400 o6/mun, KI1J] neuratens n = 80 %.

Onpenenuts: 1) Bpamaromuii MOMEHT M, KOTOpBIN pa3BUBAET JABUTATENb; 2) MOJIBEICHHYIO
MouHocTh Pi1; 3) Tok |, moTpebnsemblit nBurateneM M3 cetd; 4)  cyMMapHble IOTEpU
MOUIHOCTH B jBurarene P.

Pemenue.

Onpenensiem: 1 .MOMEHT  BpameHus, KOTOPBIM pa3BUBAET [BUIaTelb NPHU JaHHOU
MOIIIHOCTH Ha BaJly ¥ YaCTOTE BPALLECHHUS

~955-P, 955-10
n 2400

M =39,79 H - m

2. MOIITHOCTB, MOTPEOJIIEMYIO IBUTATEIIEM U3 CETH
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P, i = E =125 kBm
P, n 08
3. TOK, TOTPEOIIEMbIi IBUTATEIIEM U3 CETH

P =U-1->1 =i:m=45,45A
U 220

4. cyMMapHyI0 MOIIIHOCTh IOTEPh
> P=P -P,=125-10=25xBm
(I)OpMa npeacraBJICHus pedyjabTaTa: CBOEBPEMEHHO U ITPABUJIBHO BBIITOJTHEHHBIC paC‘IéTLI.

Kpurepun oneHku:

—«OTIUYHOY» - TEOPETUYECKOE U IPAKTUYECKOE COJepKaHUE TEMbl OCBOCHO MOJHOCTHIO, 03
po6esoB, yMeHus: c(hOpMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TEMOM yyeOHbIE 3a/laHUs BBIIIOJIHEHBI,
KAaueCTBO UX BBIIIOJIHEHHUS OLIEHEHO BBICOKO.

—«XOpouIo» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEPKaHUE TEMbl OCBOECHO IOJIHOCTBIO, 0e3
Ipo0OesIoB, HEKOTOpble yMEHHUs C(OpPMHUPOBaHbBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHbIE TEMOMN
ydeOHbIe 3aJJaHHsI BBITIOTHEHBI, HEKOTOPBIC BU/IbI 3a/IaHUH BBITIOJHEHBI C OITHOKaMHU.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE M NPAKTUYECKOE COJAEp)KaHUE TEMbl OCBOEHO
YaCTUYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHsS paboThI C
OCBOCHHBIM MaTEpUaloOM B OCHOBHOM C(OPMHMPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/IaHUN COJIEPKaT OLINOKU.

—«HeynoBiaeTBOPUTENBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJIEP)KAHUE TEMBI  HE
OCBOEHO, HEO0XO/AMMBbIe YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIE 3aJjaHUs COAEpIKaT
rpyOble OImMOKH.

IIpakTnyeckas padora Ne 7
Pacyér napamMeTpoB reHepaTopa NoCTOSSHHOI0 TOKA NMapajlieJbHOro BO30YKIeHUs

Ileny padomer: HaydnTbCS ONPENEIATH IApaMeTpbl  IE€HEPATOPOB IOCTOSHHOIO TOKa,
BbIpa0OTKa YMEHUH 1 HAaBBIKOB MO MPUMEHEHHUIO (POPMYII, COCTABIEHHIO aJITOPUTMA TUTIOBBIX 3a/IaHUI.

Boinosinus padorty, Bul 0ynere ymems:

Y 1.5.05 mpaBWIbHO SKCIUTyaTUPOBATh 3JIEKTPOOOOPYIOBAaHHME U MEXaHM3MBI Iepeaayu
ABWXKCHUS TEXHOJOTHYCCKUX MAIIMH U aIlllapaToB,

VYV 1.6.11 MeTozas! pacueTra U U3MEPEHUS OCHOBHBIX MAPAMETPOB MIEKTPUUECKUX LIETIEH;

Y0 01.01 pacno3HaBaTh 3ajady W/uiau mpoOieMy B NPOPECCHOHANBHOM  W/WUIU
COITHATbHOM KOHTEKCTE;

Y001.02  ananu3upoBaTh 3aaady, BbIOMpAaTh M HCIOJIB30BaTh YMECTHBIE LU(PPOBBIE
CPEICTBa, MPHIIOKECHUS M PECYPCHI JJIsl IOCTAHOBKHU M PEIICHUs 3a1a4r \IPOOIIEMBI;

Vo0 01.03 pa3ieNsaTh KOMIUIEKCHBIE 3aJadyd  Ha TMO0JA3aJayd; OTCJIEXKHBATH MPOIECC
WCTIOTHEHUS 3a]1a4, C IOMOIIBIO TU(POBBIX HHCTPYMEHTOB;
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Y001.04  BbIBAATE U 3((HEKTUBHO UCKaTh MH(OpMAINIO, HEOOXOAUMYIO JJS PELICHHUs
3a]1auu W/WITH IPOOJIEMBI;

Vo 01.05 COCTaBJIATH IIAH JICHCTBUI;
Y001.06  omnpenenuth HEOOXOIUMBIE PECYPCHI;

Y001.08 Biagers akTyadbHBIMH METOJAaMH PabOTHl B MPOQPECCHOHATBHONH MW CMEXKHBIX
chepax;

Y001.09  pabGoTaTh B UBMEHSIOMIUXCS YCIOBUAX, B TOM YHCJIE B CTPECCOBBIX;
Vo0 02.01 OTIPENIETIATh 3a/1a4u JJIs TOMCKa HHPOPMAIIHH,

¥002.02 wuckath uHOpMauuio B ceTu VHTEepHET, ¢ HCHOIb30BaHUMEM (QWIBTPOB U
KITIOYEBBIX CJIOB;

¥002.03  maHupOBaTH MPOIECC MOUCKA;

¥002.04  npuMeHATh NPOTrpaMMHbBIE PELICHUS I CTPYKTYPUPOBAHUS U CUCTEMAaTU3aLUU
nH(pOpMAINH;

Y0 02.06 oueHuWBaTh MPAKTUYECKYID 3HAYUMOCTHh pPE3YJIbTATOB IOMCKA C MOMOIIbIO
U (POBBIX UHCTPYMEHTOB;

Y002.07  odopMIATh pe3yIbTaThl OMCKA C TOMOIIBIO U(PPOBBIX HHCTPYMEHTOB;

Yo 02.09- npumeHsTh cpeacTBa HMH(DOPMAIMOHHBIX TEXHOJIOTHMH [UIs  pelleHus
npo¢ecCUOHANIBHBIX 3a]1a4;

Y0 07.03  wumcnonb3oBaTh 3HEprocOeperarIme M pecypcocOeperarmumue TEXHOJIOTUH B
poheCCHOHATFHOM IEATEILHOCTH 110 CIIEIHATIEHOCTH;

Y009.07 uuTarh, IOHMMATh M HAXOIWThL HEOOXOAUMbIE TEXHHUYECKHE JaHHBIE U
WHCTPYKIIMU B PYKOBOJICTBAX B JIFOOOM JTOCTYITHOM (hopmare;

MarepuanbHoe o0ecniedeHne: - METOIUYECKUE YKA3aHUs, UHANBUYAJIbHBIC 3a1aHU
ITopsinok BbINoOJIHEHUs padoOThI:

Jns pemieHust 3a1a4 HEOOXOIMMO 3HATh YCTPOWCTBO, NMPHHLMUI JEHCTBUS T€HEpaTopoB U
JBUraTese IMOCTOSHHOTO TOKa C MapajuleJbHbIM BO30YXICHHEM, (DOpMyIbl, ONpeensionme
napaMmerpsl Takux MamuH. Mcnonb3ys pucynku 10, 11 , pa3bepem oOCHOBHBIE (QOPMYJIBI,
HEOOXOUMBIE JIJISl PEIICHUS 3a7a4.

T'eneparop ¢ napaaienbHBIM Bo30VxkaeHueM (puc 10).

1. OJIC, naBonumas B 0OMOTKE SIKODSI,

E=U+ |;[R;[—>U =E - |;[R;[,

rae U — HanpsbkeHune Ha 3aKuMax reHeparopa, B;
| 4— TOK siKOpSA, A;

Rg— compotuienne 0OMOTKH sikopst, OM.
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2. Toku:

sxopst g = (E-U)/ Ry

Bo30yxkaeHuss lg=U/Rp

rae Rg — compotuBieHne 0OMOTKH BO3OYKAeHHS. OM;
Harpy3ku | = lg— Ip.

1. Tlone3nass MOIIHOCTb, OTAaBaeMasi rereparopom: P, = U/
2. MomHocte Pj, 3arpadeHHass epBUYHBIM JBHUTATEIeM Ha BpAIICHHUE SKOPS TeHepaTtopa
(motpebisiemast TeHEpaTOPOM MOIITHOCTH ), onpenensercs u3 popmyisl KI1JI reneparopa
n= Pz/P1—>P1 = PZ/T]

Xox pabdoThI:
3amanue :

OnpenenuTh 3HAYCHUS, XapaKTepU3YIOMIKEe pabOTy TeHepaTropa, KOTOpPhIe HE YKa3aHbI B
ycnoBusix 3ajmauu: 1) mporuBo-ZIC E, koropas uHayuupyercs B OOMOTKE sIKOpsi npu palote
reHeparopa; 2) HampspKEHHUE CETH, OT KOTOpod muTaercs aurarenb U; 3) MOMEHT BpalieHHs
nsuraresss M; 4) Toku B oOMoTke sikopst |, B 00MOTKe Bo30Yyxaenust |, oOmmit Tok msuraress I; 5)
MOIIHOCTH: Ha Bajy ABurarens P, u norpednsemyro u3 cetu Pi.

Z[aHHI:IC IJIsL CBOCTO BApHUaAHTA B34Tb U3 Ta6J'II/II_IBI

Tabnuma

Ne Bap E,U, P, I Ne E,U, P, I
1 U=220B; I, =100 A 14 E=265B;U=275B
2 E=210B;1,=100 A 15 U=275B;1=105 A
3 =104 A; U=220B 16 lL=5A;1,=100 A
4 |P,=19448 Bt; =104 A 17 P1=28875BT; I, =5 A
5 |P,=19448Bt;l,=4 A 18 P;=28875Bt; U=275B
6 |P1=22880BTt;1=104 A 19 P,=24554Bt; 1=5 A
7 |P1=22880Bt;l,=4 A 20 P,=24 544 Bt; =105 A
8 L=4A;1;,=100 A 21 P;=28875BT1; =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
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12 |P,=3200 BrT; I,=1A 25 Unon =440 B; E =438 B

13 |1,=86,5A;1,=4 A 26 P1=26000BT, | = 100A

dopma npeacTaBiieHUs pe3yJbTaTa. CBOCBPEMEHHO U MTPABUIILHO BBIIIOJIHEHHBIE PACUETHI.
Kpurtepun onenku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTUUECKOE COEPIKaHHE TEMbI OCBOSHO MOJIHOCTHIO, 03
npo0eIioB, yMeHus c(hopMUPOBaHBI, BCE NMPEIYCMOTPEHHbIE TEMOH y4eOHbIEC 3a/JaHHs BHIITOIHEHBI,
Ka4eCTBO UX BBIIIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0po1Io» - TEOPETUIECKOE M MPAKTHUECKOE COJEPKAHUE TEMbl OCBOCHO IOJHOCTHIO, 0e3
npo0esioB, HEKOTOpble YMEHHs CPOPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOU
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPHUTEIEHO» - TEOPETHYECKOE U MPAKTHYECKOE COJEpKAHUE TEMBI OCBOEHO
YaCTMYHO, HO NPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIe yMEHHs palboThl C
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOH
y4eOHBIX 331aHUH BHIITOJHEHO, HEKOTOPBIE M3 BBIMOJIHEHHBIX 33JaHUI COJIepIKaT OINOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETHYECKOE W TPAKTHYECKOE COJACp)KaHUE TEMbl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.

Tema 1.10. OcHOBBI JIEKTPONPUBOIA
IIpakTHyeckoe 3ansaTHE Ne 8
Bb160op MouIHOCTH IBUTaTeN sl MO PEeKUMY PadoThI

Leab padoThi: HAYYUTHCS BEIOMPATh MOIIHOCTh IBUTATENsI B 3aBUCUMOCTH OT peXuMa
paboThI

Beimosnus patdory, Bel Oyaere:

YMETh!

VY 1.5.05 mpaBUIBHO SKCIUTyaTHPOBATh 3JEKTPOOOOPYAOBAHME M MEXaHU3MBI Iepeladyu
JBMDKEHUS TEXHOJIOTHYECKUX MAIIMH U alllapaTos;

VYV 1.6.11 Meroasl pacueTra U U3MEPEHUS OCHOBHBIX MAPAMETPOB AIEKTPUUECKUX LIETIEH;
Y001.01  pacmo3HaBaTh 3ajady W/WiIM 10podbieMy B NPOPECCHOHATBLHOM  W/WIN
COILIMAJIbHOM KOHTEKCTE;

Y001.02  ananu3upoBaTh 3ajady, BBIOMPAaTh M HCIOJIb30BATh YMECTHBbIE IU(POBHIE
CPEICTBA, MPHJIOKESHUS U PECYPCHI ISl TIOCTAHOBKHU M PEIICHUSI 337241 \IPOOJISMBI;

Vo0 01.03 pa3ieNsaTh KOMIUIEKCHBIE 3aJjadyd  Ha MOJ3aJayd; OTCIIEKHBATh IPOIECC
WCIIOJIHEHUS 3ajiay, C IOMOIIBI0 HU(POBBIX HHCTPYMEHTOB;

Y001.04  BbIBAATE U 3((EKTUBHO UCKaTh MH(OpMAINIO, HEOOXOAUMYIO JJIS PELICHHUs
3a]1auu W/UITH IPOOJIEMBI;

Vo 01.05 cocraBuarh I1aH ACHCTBUM;
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Y0 01.06  omnpenenuth HEOOXOIUMBIE PECYPCHI;

Y0 01.08 Bragerp akTyaabHBIMH METOJaMHU PAOOTHI B MPO(PECCHOHAIBHOW M CMEXKHBIX
chepax;

Y001.09  pabGoTaTh B M3MEHSIOMIUXCS YCIOBUAX, B TOM YHCJIE B CTPECCOBBIX;
Vo0 02.01 OTIPENIETIATh 3a/1a4u JJIs TOMCKa HHPOPMAIIHH,

¥002.02 wuckarp uHpOpManuw B ceTH MHTEpHET, ¢ HUCHOJb30BaHWEM (UIBTPOB H
KJIFOUEBBIX CJIOB;

¥002.03  nimaHupoBaTh MPOILIECC TOUCKA;

¥002.04 npuMeHATh NPOTrpaMMHbBIE PELIEHUS Ul CTPYKTYPUPOBAHUS U CHUCTEMaTH3alluu
nH(pOpMAINH;

¥002.06 oueHuBaTh MNPAKTUYECKYIO 3HAUYMMOCTb PE3YJbTATOB IIOMCKA C IOMOIIbIO
U(POBBIX HHCTPYMEHTOB;

Y002.07  odopMIATh pe3ylbTaThl OMCKA C TOMOIIBIO U(PPOBHIX HHCTPYMEHTOB;

Yo 02.09- mnpumeHsrs cpenctBa MHGOPMALMOHHBIX TEXHOJNOTUH i peIlleHUus
npodeccCuoHaNbHBIX 3a]1a4;

Y0 07.03  wucnonb3oBaTh SHEprocOeperarole U pecypcocOeperarpmnme TeXHOIOTUH B
npodeccuoHaNbHOM IEeATEIBHOCTH 10 CIEeHaTbHOCTH;

Y009.07 uuTarh, IOHMMATh M HAXOIWThL HEOOXOAUMbIE TEXHHUYECKHE JaHHBIE U
WHCTPYKIIUY B PYKOBOJICTBAX B JIFOOOM JIOCTYITHOM (popmare;

MarepuajibHoe ofecnedeHne: METOIMUSCKIE YKa3aHUs, CIIPAaBOYHAS JIUTEPaTypa,
WH/IMBUyaJIbHBIC 3a1aHUS

3ananmue:
1.Paccuntarh 3KBUBAJIECHTHYIO MOIITHOCTh JBUTATEIA.
2.Bpi0Opath o Tabnuile CTaHAAPTHBIN ABUTATENb.

ITopsinok BbINOJHEHHS padOThI:

PexumM paboThl AJIEKTPOIIPUBOAA OTIpesieNsieT TPeOOBaHHsI K CTAaTUYECKHM U JTUHAMHUYECKUM
cBoiictBaM  aBurarens. (CraTMdeckue  CBOMCTBA  ONPEAEIAIOTCS  BEIMYMHOM  MOMEHTa
CONPOTHBIIEHUS] pabouell MamuHbl, TpeOyeMoil uacTOTOM BpalleHHs, HeoO0XOAUMOCTBIO
pETryJIMpOBaHMsI 4YacTOTHl BpAIIEHHWS M €ro JUana3oHOM, BO3MOXKHOCTbIO KpPaTKOBPEMEHHBIX
NEpErpy30K U T.II. JII/IHaMI/I‘—IeCKI/Ie CBOMCTBA OMMPECACIIAIOTCA MMOKa3aTCIIIMHU MEPEXOAHBIX PCKMMOB!
4acTOTOM ITyCKa, peBepca M TOpMOXKeHus. Hampumep, mpu 4acTeIX ITyCKax, TOPMOXKEHUU WU
peBepce TpeOyrOTCs IBUraTeNl ¢ MaJlbiIM MOMEHTOM MHEPLIMU POTOpa (SIKOps).

Bonbmoe 3HaueHWe TpW BLIOOpE JBUTATENS HWMEIOT SKOHOMHYECKHE TpeOOBaHUS:
croumocTh asuratens, ero KIIJ[ u kosddunment momHoCcTH, Macca M rabapuThl, pacxojibl Ha
AKCILIyaTaIui0 ¥ PEMOHT.
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Bei0op nBurarens Ben€Tcs Ha OCHOBAaHUM TEXHMUYECKUX TPEOOBAHMN K 3JIEKTPOABUIATENIO:
pacy€THOM MOIIHOCTH, TpeOyeMOW YacTOTHI BpallleHHs, pexkuMa padoThl, TOMYCTUMBIX 3HAYCHUN
BO3/ICHCTBUS BHEIIHEH TeMIlepaTypbl M BJIAKHOCTH, BUOPAIIMOHHBIX M YAAPHBIX BO3JIEHCTBUM,
KIMMAaTH4eCKUX (HaKTOpOB, MECTa pa3MELICHUs JBUTATENS TPH OKCIUTyaTallid M JAPYTHX
BO3MOKHBIX (DAKTOPOB.

Br16op nBurarens BBIMOTHSIOT MO TAaOIUIAM OCHOBHBIX TEXHWYECKHUX JaHHBIX BBHIOPaHHOM
cepuH, MpUBEIEHHBIE B CIIPaBOYHOH uTeparype 1lo ykazaHHBIM Tabiuuam U3 psizia THIIOPa3MEpPOB
JBUTATEICH TPUHATOW CEPUU BBHIOMPAIOT THUIIOpa3MEp JBHUTaTes Onrpkaiiield OoJblei
HOMHUHAJIbHON MOLIHOCTH 0 OTHOLIEHUIO K PACCUUTAHHOMY 3HAYEHHUIO, YUUTHIBAIOLIEMY PEXKUM
paboThI ANEKTPONPUBOA.

3aBbllieHHE TPeOyeMOol MOIIHOCTH BEAET K YXYALICHUIO €ro IHEPreTHMYECKUX MoKaszaTelneit
(KITA n xoaddunmeHta MOIIHOCTH) M, KaK CIEACTBHE, K YBETUYCHUIO HETMPOU3BOAUTEIHHBIX
MOTePh SHEPruu U YAOPOXKAHUIO  OKCIUTyatauuud JBuratens. [Ipm 3ToM Takke BO3pacTaroT

KalluTaJIbHbIC 3aTPaThl.

IIpu 3aHMKEHUU TD66VCMOI71 MOIIHOCTH 6yz[eT MMPOUCXOAUTDH YPE3IMEPHOC €I'o ICPECrp€BaHuc U
Hpe)K,I[eBpeMeHHLIﬁ BbBIXOJ H3 CTPOA, OCTAHOBKA pa60qero MCXaHHU3Ma, JOIMOJHUTCIBHBIC PACXOAbI
Ha PEMOHT UJIK 3aMCHY JABUTATCIIA

I[J'IH obOecrieyeHus HaJEXKHOU pa6OTBI JABUTaTCIIA HCO6XOI[I/IMO, yTOOBI €ro neperpys3ovuHas
CIIOCOOHOCTh Y HavallbHas BeIWYHMHA IMTyCKOBOI'O MOMCHTA BLI6paHHOFO TUTIOpa3MEpa ABUTATCIIA
COOTBCTCTBOBAJIa NPECABABIISICMbIM Tpe6OBaHI/I}IM

Pacuér BeImonHSIOT 1100 MCTOAOM CpCIHUX ITOTCPL, 6o METOJAOM 3KBHUBAJICHTHBIX BCINMYMH
(MOH_IHOCTI/I, MOMCHTA UJIN TOKa). Pacuér Tpe6yeM017I MOIIHOCTHU METOJ0OM 5KBHBAJICHTHBIX BCIINYHWH
MCHCC pr,[[OéMOK MO0 CPAaBHCHUIO C METOAOM CPECAHUX MMOTCPb U MCHEC TOYCH.

.Paccunrats u BBI6paTB ABUTATCIIb AJII MEXaHU3MOB, pa6OTaIOH_[I/IX C MMOCTOSTHHOM Harpy31<0171 HC
BBI3BIBAET OCOOBIX 33pr,[[HeHHI>i. Ilo KaTtajiory cJieayer HO,Z[O6paTI> JABUIaTClib, HOMMHHAJIbHAs
MOIITHOCTL KOTOPOTo Pu paBHa WK HECKOJIBKO OoubIIe paC‘léTHOﬁ HOTpe6HYIO MOIITHOCTD
MMPOU3BOJACTBCHHOI'O MCXaHU3Ma YCTAHABJIMBAIOT SKCIICPUMCHTAJIBHO UJIU paC‘IéTOM.

PacuéTHyio MOIIHOCTD JIBUTATEINS MPH JITUTEIHHOM MIEPEMEHHOM peKUMe paboThl ONPEAETSIOT
IIPY  HaJW4YMM HArpy304HOW JWarpamMmsbl, KOTOpas XapaKTEepU3yeT HW3MEHEHUE Harpy3Kd B
3aBUCUMOCTH OT BPEMEHH.

Pacu€THyro MONIHOCTH JBUTATENS TMPU UIUTEILHOM TEPEMEHHOM pexuMe paboTh
OIMPCACIIAIOT IIPU HAJINYUHU HanyBOqHOﬁ AuarpaMmbl, KOTOpasd XapaKTECpU3yeT HU3MCHCHUC
HarpyskKkv B 3aBUCHUMOCTH OT BPEMCHHU. MOHIHOCTI) ABUTATCIId MOXKHO OIPEACINTL METOAOM
3KBHUBAJICHTHOI'O TOKAa, 3KBHUBAJICHTHOI'O MOMCEHTA, SKBUBAJICHTHOMI MOIIIHOCTH.. IIO0 pvaéTHI)IM
dbopmynam:

OKBUBAJIEHTHBIN TOK

|. z z z z
J Ent Do+ Bo+ o+

[
KB t ot R R R,
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OKBUBAJICHTHBIII MOMEHT

|. Z Z z z
J Mitgd Mirg+ Mg+ +Mitg

M. =

A

OKBHUBaJICHTHAS MOIIHOCTB

| Plt.+ Ple,+ Pieg+-+PBiry

PoxB.=
£, Fig gttty

Xoxa padoTbI:

1.Paccuurath TpeOyeMyro MOLIHOCTb U BbIOpaTh nBurateins At Il riiaBHoro
JBUKEHHSI TOKAPHOTO CTaHKa (Bpanienue mmnuHaens) . [lutaromas cets — Tpéxdasupiii
nepeMeHHbIi Tok yactoror 5011, Hanpsbkenue 380B., yacTora BpamieHus B pekKMMe HOMUHAIbHOM
Harpy3ku 1460 06/m mun. P; =14xBrt; P, = 12kBT; P3- 10xBT; P4 =17kBT;

Ps=7xBrT. 11 =6c¢; t, =6¢c; t3=4c; 1y =4c;
2.0npenensieM SKBUBAJICHTHYIO MOIIIHOCTh JBUTATENS O (popmyie.

3.ITo Tabnmuie TEXHUYECKHX: IAHHBIX BBIOMpAEM JBUTATENb C Ommkaimeil Oosbiien
HOMUHAJIBHON MOIIHOCTBIO 15 KBT, THTIOpa3zmepa 4A160M4VY 3.

dopma npeacrapienus peyabrara: CBOEBPEMEHHO U MPABWIBHO BHITIOJIHEHHBIE PACUETHI

Kpurtepun onenku:

—«OTIUYHOY - TEOPETUYECKOE U MPAKTUUYECKOE COJepKaHNUE TEMbl OCBOCHO MOJHOCTHIO, 03
po0OenioB, yMeHusi chOPMUPOBAHBI, BCE MPEYCMOTPEHHbIE TEMOU yueOHbIE 3aJaHUS BBHITIOTHEHBI,
KAaueCTBO HX BBIIOJIHEHHUS OLIEHEHO BBICOKO.

—«XOpoII0» - TEOPETHUECKOE U MPAKTUUECKOE COJEpKAHUE TEMbl OCBOCHO IOJIHOCTBIO, 0e3
MpoOesioB, HEKOTOpble yMeHUs cHOpMHpPOBaHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOM
y4eOHbIE 3a/IaHUsI BBITTOJIHEHBI, HEKOTOPBIEC BHUJIBI 33JJaHUI BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE M IPAKTHUECKOE COJAEPKAHUE TEMBI OCBOCHO
YaCTUYHO, HO MPOOENIbI HEe HOCAT CYIIECTBEHHOI'O XapaKTepa, HEOOXOIUMBbIE YMEHHUS palbOThI C
OCBOEHHBIM MAaTE€pPHAIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIUHCTBO MPETyCMOTPEHHBIX TEMOM
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKH.

—«HeynoBi1eTBOpUTENBHO» - TEOPETUUECKOE U MPAKTUUYECKOE COJECpkKAHUE TEMbl  HE
OCBOEHO, HEOOXOJUMbIC YMEHHUsI He C(HOPMHUPOBAHBI, BBHITIOJHEHHBIC yUEOHbBIE 3a/laHUs COJEPKaT
rpyOble OIIMOKH.

IIpakTnyeckas padora Ne 9
Br16op MmournocT aBurarens aias [ITM

Heas padoTbl: - HAYYUTHCS BBHIOMPATh MOIMHOCTH JABUTATENS JUIsl TMOABEMHO —
TPAaHCIOPTHBIX MAIIVH.

BoinosinuB padory, Bel Oyaere ymern:
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VY 1.5.05 mpaBUIBHO SKCIUTyaTHPOBATh SJIEKTPOOOOPYAOBAHHE M MEXAaHU3MbI Iepeladyu
JBUKEHUS TEXHOJIOTMYECKUX MAILMH U aIlllapaTos;

V¥ 1.6.11 meroab! pacyeTa U U3MEPEHUS] OCHOBHBIX ITAPAMETPOB JIEKTPUUECKUX LENEH;
Y001.01 pacmo3naBate 3amady wu/wiad 1pobieMy B IpOPECCHOHATILHOM /WA
COITMAIbHOM KOHTEKCTE;

Y001.02  ananu3upoBarh 3aaady, BbIOMPAaTh M KCIOJIB30BAaTh YMECTHBIE LU(PPOBBIC
CPEICTBA, MPHIIOKECHUS M PECYPCHI JJIsl IOCTAHOBKHU M PEIICHUS 331241 \IPOOJICMBI;

Vo0 01.03 pa3iessaTh KOMIUIEKCHBIE 3aJladyd  Ha MOJ3aJayd; OTCIECKHUBATh IPOIECC
WCIIOTHEHUS 33]1a4, C IOMOIIBIO THU(DPOBBIX HHCTPYMEHTOB;

Y001.04  BbeEBAATE B 3P(HEKTUBHO UCKATh MHGOPMAIMIO, HEOOXOIUMYIO JUIsl PEIICHHS
3a/1a4¥ U/ MU TPOOIEMBL;

Vo 01.05 COCTaBJIATH IJIAH JNCHCTBHU;
VYo 01.06 OTIpeIeNIUTh HEOOXOUMBIE PECYPCHI;

Y0 01.08 BmageTh aKTyalbHBIMH METOJAMU PabOTHI B MPO(ECCHOHATBHOM M CMEXKHBIX
chepax;

Y0 01.09  paboraTh B U3MEHSIOIIUXCS YCIOBUSAX, B TOM UUCIIE B CTPECCOBBIX;
Vo0 02.01 OTIPENIEIIATh 3a/1a4u JJIs TOMCKa HHPOPMAIIHH,

¥002.02 wuckarp uHpopmanuio B cetu HHTepHET, ¢ HCMONB30BaHHEM (QHIBTPOB HU
KITIOYEBBIX CJIOB;

¥002.03  mIaHUPOBATH NPOLECC IOUCKA;

Y0 02.04  nOpuMeHATh NPOTpaMMHbBIE PEIICHUS I CTPYKTYPUPOBAHUS U CHCTEMAaTH3aLuU
nH(popMaLnu;

¥002.06 oueHuBaTh MNPAKTUYECKYIO 3HAUYMMOCTb pE3YyJIbTaTOB IIOMCKAa C MOMOIIbIO
M (POBBIX UHCTPYMEHTOB;

¥002.07 odopmiaTh pe3yabTaThl HOUCKA C TOMOUIbIO IIU(PPOBBIX HHCTPYMEHTOB;

Yo 02.09- npumeHsTh cpeacTBa HMH(DOPMAIMOHHBIX TEXHOJOTHMH UIs  pelIeHus
npogecCUOHANBHBIX 3a]1a4;

Y007.03  wucmonp3oBaTh 3HEprocOeperamne M pecypcocOeperaromue TEeXHOJIOTHH B
npoeCCHOHATILHOM IeATENFHOCTH 110 CIIEIUATbHOCTH;

V009.07 d4uraTh, NOHMMATh U HAXOAUTh HEOOXOJIWMBbIE TEXHUYECKHE JAHHBLIE U
WHCTPYKIIMU B PYKOBOJICTBAaX B JIIOOOM JOCTYITHOM (dopmare;

MarepuanbHoe o0ecmedyeHue: METOIUYECKUE yKa3aHUs, pa3fgaTOYHBIA  Marepual
(KapTOYKH, TAOIHIIBI)

3aganue: OnpenenuTh MOIIHOCTH JBUTATENS AJS KpaHa, TU(Ta, TpaHCIIOpTEPa.

Iopsinok BbINMOJIHEHUSI PAa0OTHI:

[TonbEMHO — TpaHCHOPTHBIE YCTPOHCTBAa (KpaHbl, JUQTHL, MOABEMHHUKH, TPAHCIOPTEPHI)
IIPEIHA3HAYEHBI Ul NIEPEMEILEHUS PA3JINYHBIX TPY30B, MMacCaXUpoB. IIpuMeHeHne IpOTUBOBECOB
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B MOJBEMHBIX MEXaHU3MaX ,[IPEJHA3HAYEHHBIX IJI yPaBHOBEIIMBAHUS CHJIbI TSXKECTU IyCTOH
KaOMHBI U 4acTH MOJHUMAEMOT0 Tpy3a, 3HAYUTEIBHO CHIKAET MOIIHOCTD JIBUTATENs, IPUBOIUT K
BBIPAaBHUBAHMIO TpaduKa Harpy3KH JBHUTaTelsl, YTO COKPAILAET €ro IeperpeB B Mpolecce padoThI.
MOUIHOCTD JBUTATEIIS PACCUUTHIBACTCS 110 CISAYIOMNM (POpPMYyIIaM:

a) 6e3 mpoTUBOBECA

G + GO
P= |

rae P — momHoCTh Ha Baity aBuraresns, Br.

G — cuna, HeoOxoauMmas uis noabpEéMa rpysa, H;

Go- cuna st mogbEMa 3axBaThIBaOIIEro mpucnocobdnaenus, H;
v — cKkopocTh noabéMa H;

n —KII] noxp€MHOro MexaHusma.

0) C MPOTHBOBECOM

G+ GO — Gnp.Jv
P= |

rae Gyp. — Macca npotuBoBeca, H.

MomHoCTh IBUTaTeNs Ul IEPEMEILIECHHs] JICHT KOHBEHEPOB, TPAHCIIOPTEPOB ONPEACIIAIOT 110
bopmyne

P=F¥O/Mm,

rne F — taroBoe ycunue, H;
V — CKOPOCTb, M/C,

n —KIIJ mexanusma.

Xon paborsr:
1..PacuuTats 1o hopMysaamM MOITHOCTH JIBUTATENS JJIS MOABEMHO — TPAHCIOPTHBIX MAIlluH

2. BeiOpaTp 1o Tabnuiie cTaHAapTHRIN ABUTATENb TUITA 4A
3. PactndpoBaTh MapKy BbIOpaHHOTO JBUTATENS

dopmMa npeAoCTABJECHUS Ppe3yJbTaTa — CBOEBPEMEHHO W TPABWIBHO BBINOJHEHHBIE
pacU€ThI.

Kpurepun onenkmn:
—«OTINYHO» - TEOPETUYECKOE U MPAKTUYECKOE COJEPKAHNUE TEMbI OCBOCHO MOJHOCTBIO, 0€3

po06esioB, yMeHHsI chOPMUPOBAHBI, BCE MPEYCMOTPEHHbIE TEMOU yueOHbIE 3aJaHUS BBHIIIOTHEHBI,
KaueCTBO UX BBIMOJHEHHUS OLEHEHO BBICOKO.
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—«XO0poIIo» - TEOPETHUECKOE M MPAKTUIECKOE COJIePKaHUE TEMBI OCBOCHO TOJTHOCTHIO, Oe3
npoOesoB, HEKOTOphIe yMEHHS C(OpPMHUPOBaHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIC TEMOU
y4eOHBIC 3a/IJaHUs BBIMIOTHEHBI, HEKOTOPHIC BHUJIBI 33/IaHU BHITIOJTHEHBI C OIIMOKAMH.

—«Y IOBJICTBOPUTEIHLHO» - TEOPETHYECKOE U TPAKTUYECKOE COJCPIKaHHUE TEMBbI OCBOCHO
YaCTUYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMBbIC YMEHHS pabOThI C
OCBOCHHBIM MATE€PHAIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX TEMOM
yueOHBIX 33aJJaHUH BBIITOJHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJIaHUI COJIEPKAT OITHUOKH.

—«HeynoBiIeTBOPUTENLHO» - TEOPETUYECKOE ¥ MPAKTHYECKOE COJEpPKaHWE TEeMbl  HE
OCBOEHO, HEOOXOIUMBbIC YMEHUsI He C(HOPMHUPOBAHBI, BBHIIIOJHEHHBIC yUCOHBIE 3a/JaHUS COJEPKAT
rpyOBI€ OIITHOKHU.

IIpakTnueckas padora Ne 10
Bbi10op annapatypsl ynpaBJieHHs] U 3a1IUTHI

Heﬂb paﬁoTbI: HAaYy4YUTbCA BLI6I/IpaTB aIrraparbl YIPaBJICHUA U 3allIUThI U

Boinosinus padorty, Bel Oynere:

YMETB:

Y 1.5.05 mpaBWIBHO SKCIUTyaTHPOBATh 3JIEKTPOOOOPYIOBAHUE U MEXaHHM3MBI IEpeaayu
JBUKEHHS TEXHOJIOTHYECKHUX MAIIIMH U allapaTos;

V¥ 1.6.11 meroab! pacyeTa U U3MEPEHHSI OCHOBHBIX I1apaMETPOB JIEKTPUUECKUX LIETIEH;
Y001.01 pacmo3HaBaTh 3ajady W/WiIM 10podbieMy B HpOoPECCHOHATBLHOM  W/WIN
COLIMAJIbHOM KOHTEKCTE;

Y001.02  aHanu3upoBaTh 3a4ady, BbIOMPAaTh M MCIOJIB30BaTh yMECTHBIE LU(PPOBBIE
CpeICTBa, TPHIOKEHHS H PECYPCHI IS TIOCTAHOBKHU M PEIICHUS 331a4u\[IPOOIEMBL;

VY001.03  pazgensarp KOMIUIEKCHBIC 3aJadyd Ha TMOA3aJa4yd; OTCIECKUBATH IPOIIECC
WCIIOJIHEHUS 3ajiay, C IOMOIIBIO0 HU(POBBIX HHCTPYMEHTOB;

Y001.04  BesBIATh U 3PPEKTUBHO HCKATh MHPOPMAINIO, HEOOXOAUMYIO AJSl pelleHus
3a/la4¥ U/ MU TPOOIEMBL;

Vo 01.05  cocraBiaTh IJ1aH ACHCTBHM;
Y0 01.06  omnpeneauTb HEOOXOAUMBIE PECYPCHI;

Y0 01.08 BrnameTp aKTyaJbHBIMH METOAaMH PaOOTHI B MPOQPECCHOHATBHON M CMEKHBIX
cdepax;

Y0 01.09  paboraTh B U3MEHSIOIIUXCS YCIOBUSAX, B TOM UHCJE B CTPECCOBBIX;
Vo 02.01 OTIPENIETIATh 3a/1auu JJIs MOMCKa HHPOPMAIIHH,

¥002.02 wuckarp uHpOpmManuio B cetu HHTepHET, ¢ HCNONB30BaHHEM QHIBTPOB U
KJIFOUEBBIX CJIOB;

¥002.03  nimaHupoOBaThH MPOLIECC TOUCKA;

¥002.04  nOpuMeHATh NPOTrpaMMHBIE PELIEHMS Ul CTPYKTYPHUPOBAHMS U CUCTEMaTH3allMU
uH(pOpMaINH;
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¥002.06 oueHuBaTh NPAKTUYECKYIO 3HAUYMMOCTb PE3YJbTATOB IIOMCKA C IOMOIIbIO
U(POBBIX UHCTPYMEHTOB;

¥002.07  odopMIIATh pe3ybTaThl TOUCKA C MTOMOIIBIO ITU(POBBIX HHCTPYMEHTOB;

Yo 02.09- npumensath cpeactBa HMH(DOPMAIMOHHBIX  TEXHOJIOTHMH  UIs  peUICHHUs
npodecCHOHABHBIX 3a/1a4;

Y0 07.03  wumcnonb3oBaTh 3HEprocOeperarnme M pecypcocOeperarmue TEXHOJIOTHH B
npodeccuoHaNbHOM IeATEIBHOCTH 110 CHEeHMATbHOCTH;

VYo 09.07 YUTaTh, IIOHMMAaTh W HAXOAUTh HEOOXOOWMbIE TEXHHUYECKHE JaHHBIE U
WHCTPYKIIMU B PYKOBOJICTBaX B JIFOOOM JOCTYITHOM (opMaTe;

MarepuajibHoe o0ecnieyeHue:

METOANYECKUE YKa3aHUsl, CIIPAaBOYHAs JIUTEPATYpa, UHAUBUAYAIbHbIEC 3aaHUs
3aganue:

1. PaccuuTath HOMHUHAJIBHEIN TOK JBHIATEIs.

2.BpiOpaTh aBTOMAaTUYECKHI BBIKIIOYATEIb, IPEAOXPAHUTEb.

IMopsinok BbINOJIHEHHSI PA0OTHI:

K 3ammuTHON amnmaparype OTHOCSTCSI aBTOMAaTMYECKHE BBIKJIIOYATENM, TEIUIOBOE pelle,
MIpeIOXPaHUTEIH.

ABTOMAaTUYECKHI BBIKIIIOUATEIb MPEAHA3HAYEH JUIsi KOMMYTAlUU 3JEKTPUUYECKUX LENed U
3aIUTHl OT KOPOTKOTO 3aMbIKaHUs U Teperpy30K. OCHOBHBIM 3JIEMEHTOM SIBIISIETCS PACLCTIUTENb:
(TEeTIOBOM MIJIH SJIEKTPOMArHUTHBIN).

Hpe)IOXpaHI/ITeJIB npeaHa3sHauCH J[JIA 3allUTbl OT KOPOTKOI'O 3aMbIKaHUA. OCHOBHBIM
OJICMCHTOM ABJIACTCH IJIaBKas BCTaBKa, U3roTaBJInBacMas U3 JICTKOIJIABKOT'O MaTCpualia.

TensoBoe pene mnpegHa3HAYeHO [UISL 3alIUThl OT TMEPErpy30K TemioBbIX OCHOBHBIM
AJIEMEHTOM SIBJIIETCS OMMeTauInyecKas IIacTHHA.

VYcnoBus BeIOOpa MJIaBKOM BCTaBKU MPEIOXPAHUTES:

rae Ip — PacYETHBIN TOK JIBUTATEIS.

[Ipu BbIOOpE IUIaBKOM BCTaBKM HEOOXOAMMO YYMTHIBATh KPAaTKOBPEMEHHBIE IEPETPY3KH,
KOTOPBIE CBSI3aHBI C MTYCKOBBIMH TOKAMHU 3JIEKTPONIPUEMHHUKOB. [[71s1 3TOro HEOOXOIMMO YUUTHIBATH
KO3 PHUIMEHT, KOTOPBII 3aBUCUT OT YCIIOBHH ITycKa.

[IpuHumaem 11s TETKUX YCIOBUM Mmycka o + 2,5; nis TskENbIX ycnoBusix nmycka — 2,0. Ilpu
BbIOOpE aBTOMATHUYECKOTO BBIKJIIOYATENI HEOOXOAMMO YYHMTHIBATH KOJHMYECTBO JIBHUraTeneil B
MEXaHU3Max.

Xox padoThI:
1. Beiucats U3 TaGIUIIbI MO €ro 3aJJaHHOW MapKe HOMUHAIbHbBIE TTapaMeTpPhl ABUraTesst — COS

Prowms nHOM; In/ IHOM
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2. OnpenensieM HOMUHAJIbHBIA PaCYETHBIA TOK

IHOM = P HOM/ \/3 UHOM COos (pHOM nHOM

3. Beibupaewm no Tabauiie aBTOMaTHUECKHM BBIKIIOYATENb CEpUU

BA -51 -25 (lya =; lup= )mo ycnoBuio : Iy o > liow, lup > 1,25l40u

4. BoiOupaeM npeoXpaHUTEb

- IYCKOBOM TOK JABHUTrates onpeaenseM rno gopmyne |y =K lyoy,

I7Ie K — KpaTHOCTb ITyCKOBOT'O TOKa (OmpeensieM 1o Tadauie)

5. OnpenensieM pacyETHBIN TOK IJIABKOM BCTaBKHU MPEIOXPAHUTENS

IB=1,/a npuaEMaeM o = 1,6-2,0

6. BeiOupaem no ta0iuIle TUIABKYIO BCTaBKY IIPEIOXPAHUTENA 110 YCIOBUIO:  lypae, > |
dopma npeacTaBjaeHus pe3yJabTaTa: CBOEBPEMEHHO U IIPABUIIBHO BBIITOJIHEHHBIE PACUETHI
Kpurepun oneHku:

—«OTIUYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJEepKaHUEe TEMbl OCBOCHO MOJIHOCThIO, 03
po6esoB, yMeHus: c(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOM ydeOHBIE 3a/laHUs BHIITOJIHEHHI,
KAaueCTBO MX BBIIIOJIHEHHUS OLIEHEHO BBICOKO.

—«XOopouio» - TEOPETHUECKOE U MPAKTUIECKOE COJAEPKAHUE TEMbI OCBOECHO IOJIHOCTBIO, 0€3
po0esioB, HEKOTOpble yMeHHs Cc(hOpMHpPOBaHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOM
y4eOHbI€ 3aJJaHNs BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3aJaHUI BBINOJIHEHBI C OIINOKaMH.

—«Y 10BJIETBOPUTEIBHO» - TEOPETHYECKOE U TMPAKTUYECKOE COAEPKAHUE TEMBbl OCBOEHO
YaCTUYHO, HO MPOOENbl HE HOCSAT CYIIECTBEHHOI'O XapakTepa, HEOOXOAMMbIE YMEHHsI paboThl C
OCBOCHHBIM MaTEpUaloOM B OCHOBHOM C(OPMHMPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 3aJJaHHI BBIIIOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/1aHUN COJIEPKaT OLINOKHU.

—«HeynoBiIeTBOPUTENBHO» - TEOPETUYECKOE U IPAKTUYECKOE COAEpP)KAHME TEMBI  HE
OCBOEHO, HEOOXO/AMMBbIE YMEHHsI He C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIE 3aJjaHUs COAEpIKaT
rpyOble OIMOKH.

IIpakTnyeckas padora Ne 11
HN3yuyenne padoTHI NPHHIUNKATBHBIX CXeM YNPABJICHHUS JJICKTPOABUTraTeIsIMH

eab padoThI: N3y4YEeHHE CXEMBI HEPEBEPCUBHOTO YIIPABJIEHUS ACHHXPOHHOIO JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM.

Boinoinus padorty, Bl Oynere:

YMETB:

VY 1.5.05 mpaBUIBHO SKCIUTyaTHPOBATh 3JEKTPOOOOPYAOBAHHE M MEXAaHU3MbI Ieperadyu
JBHKEHUS TEXHOJIOTMYECKUX MAILVH U allllapaTos;

VYV 1.6.11 MeToab! pacdyeTa U U3BMEPEHUS OCHOBHBIX MMAPAMETPOB JICKTPUUECKUX IIETIEH;
Yo001.01 pacmozHaBaTh 3ajady W/WiId TpodieMy B HpOoPECCHOHATBLHOM  W/WIK
COLIMAJIbHOM KOHTEKCTE;
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Y001.02  ananu3upoBaTh 3aaady, BbIOMPAaTh M HCIOJIB30BaTh YMECTHBIE LU(PPOBBIC
CPEICTBA, MPHIIOKECHUS M PECYPCHI JJISl IOCTAHOBKU M PELICHUS 331a4k \IPOOJICMBI;

Yo 01.03 pa3liensaTh KOMIUIEKCHBIE 3aJlayd  Ha T0/33/aud; OTCIEXUBATh IMPOLECC
WCTIOJIHEHUS 33/1a4, C TIOMOUIbIO IU(POBBIX HHCTPYMEHTOB;

Y001.04  BbeEBAATE U 3P(HEKTUBHO UCKATh MHGOPMAIMIO, HEOOXOIUMYIO JUISl PEIICHHS
3a/1a4d /UM TTPOOJIEMBI;

Vo 01.05 COCTaBJIAThH IIAH JICHCTBUI;
Y001.06  onpenenuTh HEOOXOAUMBIEC PECYPCHI;

Y0 01.08 Bragerp akTyaabHBIMH METOJaMU PAOOTHI B MPO(PECCHOHAIBHOW M CMEXKHBIX
chepax;

Y001.09  pabGoTaTh B U3MEHSIOIUXCS YCIOBUAX, B TOM UUCIIE B CTPECCOBBIX;
Y002.01  onpenensTh 3a1a4M 111 IOMCKA HH(DOpMAIH;

¥002.02 wuckate uHopmanuio B ceTu VHTepHET, ¢ HCHOIB30BaHUEM (GHUIBTPOB U
KITFOUEBBIX CJIOB;

¥002.03  maHUpOBATH MPOIECC MOUCKA;

Y0 02.04 nOpuMeHATh MPOTPaMMHbBIC PEIICHUS I CTPYKTYPUPOBAHUS U CUCTEMAaTH3AIUN
nHpopManuu;

¥002.06 oueHuBaTh MNPAKTHUYECKYIO0 3HAUYMMOCTb PE3YJbTATOB IIOMCKA C MOMOIIbIO
1M (POBBIX UHCTPYMEHTOB;

¥002.07 odopmiATh pe3yabTaThl HOUCKA C TOMOIIbIO IIU(PPOBLIX HHCTPYMEHTOB;

Yo 02.09- npumeHars cpencrtBa MHGOPMALMOHHBIX  TEXHOJOTHMH AN pELIeHUsS
po¢eCCHOHANIBHBIX 337124,

Y007.03  wucnonp3oBaTh 3HeprocOeperammme M pecypcocOeperaromme TEeXHOJIOTHU B
po¢eCCHOHATILHOM 1eATENFHOCTH 110 CIIELHUATbHOCTH;

VY009.07 uuTarh, IOHMMATh M HAXOIWThL HEOOXOAUMbIE TEXHHUYECKHE JaHHBIE U
WHCTPYKIIUU B PYKOBOJICTBAX B JIFOOOM JIOCTYITHOM (hopmare;

MaTepna.m,Hoe odecmeyeHue: MCTOANYCCKUC YKA3aHU, CXCMbI

3aganue: M3y4uTh pabOTy NPUHIUIHAIBHON CXEMbl YIpPaBJIEHUS aCHHXPOHHBIM
nBurarenaeM (HEpeBEPCHUBHOTO U PEBEPCHUBHOIO)

Ilopsinok BbINOJHEHHS padOThHI:

B cxemax peneiHO-KOHTAaKTOPHOTO YIPABICHUS CIEAYyEeT pa3inyaTh CUJIOBBIE IIEMH,
MMUTAOIINE DJICKTPOJBUTATEIIHN, W IIEMTU YIIPABIICHUS, MUTAIONIHECS JIMOO HEIOCPEICTBEHHO OT CETH,
00 yepe3 MOHMKAIIIUK TpaHchopMaTop B LesiX 0e30MacHOCTH.

CymiecTByloOT  JBa  NPUHLMIHAIBHO  PA3NMYHBIX  croco0a  HayepTaHUs  CXeM
aBTOMAaTU3UPOBAHHOT'O AJIEKTPONPUBOAa — CBEPHYTHIE CXEMbI M pa3BEepHYThIE. B CBEpHYTHIX cxemax
BCE ammaparbl U Yy3Jbl, BXOJSIINE B CXeMY, H300pa)kaloT TakK, KaK OHU (DAKTHUYECKU PACIIONIOKEHBI
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OTHOCHUTENBHO Apyr apyra. Ha Ga3e 3Tux cXeM COCTaBIISIIOT MOHTa)XXHbIE CXeMbl. B pa3BepHYTHIX
CXeMax 3JIEMEHTHI amlapaToB U y3JIOB PACIIOJIOKEHBI M0 MPUHLUITY PUHAJIEKHOCTH UX K TEM WU
WHBIM OTACHbHBIM [ersiM. COeITMHEHUS OTACIBHBIX AJIEMEHTOB BBIMONHSIOT TaK, YTOOBI ObLTa
JOCTUTHYTA MAaKCHMaJbHas HArJSAHOCTh TPH YTEHWH CXEM, a YHCIO MepecedeHuid ObLUIo
MUHUMAJILHBIM. B pa3BepHyThIX cXeMax OT/ENbHbBIE 3JEMEHThl OJHOTO U TOTO K€ armapara MOTYT
BXOJWTh B pa3Hble LENH cxeMbl. Hampumep, KOHTAaKThl TEIJIOBBIX pele BXOASAT B LENHU
YIpaBJICHUS, @ HATPEBaTEIbHbIE 3JIEMEHTHI — B CUJIOBBIC LICH.

AnmaparaMd U y3JlaMHd CXE€M pPEJIeHHO-KOHTAKTOPHOI'O YIPAaBJICHUS SBISIIOTCS: pelie,
KOHTAKTOPbI, YCUJIUTEINH, JaTYNKH, CUTHAJIbHBIE YCTPONUCTBA, ITyTEBbIE M KOHEUHBIEC BBIKIIOUATEIH.
He cnepyer cMemmBath gaTuuk ¢ pene. J[aTUMK HEMOCPEACTBEHHO BOCIIPUHUMAET BO3ICHUCTBHE
(bu3nUecKoil BeTUYHUHBI (HANIPSHKSHUs, TAaBJICHUS, TEMIIEPATyphl) U peoOdpa3yeT ATO BO3ACHCTBUE B
CUTHAJIBI, BhI3bIBalOIIME paboTy pene. JlaTuynkamu MOTyT OBITH TepMoOIapbl, (POTOCOMPOTUBICHUS,
TepMuCTOpbl. CHUTHaibBI, BbIpaOaThIBAEMbIC JAaTYMKOM, OBIBAIOT ONTHUYECKHE, THEBMATHUYECKUE,
MEXaHUYECKHE U, HAaKOHEIl, dJiekTpuueckue. [locieanne mmupoko NpUMEHSIIOTCS B aBTOMATHKE.

Pene ornmvaercs oT maryMka TeM, 4TO cpadaThIBaeT MPH CTPOTO OMPEIEICHHOM 3HAYECHUH
BXOJHOM (PM3MUYECKON BEIIMYMHBI U 3aMBIKACT JINOO PAa3MBIKACT HEMOCPEACTBEHHO MM KOCBEHHO TY
WIM MHYIO Lenb. Pene ObIBAlOT TEIUIOBBIE, MEXaHWYECKUE, MMHEBMATUYECKUE MU DJIEKTPUUECKUE;
MoCJeTHUE CpadaThIBAlOT OT BO3JAEHUCTBUS AJIEKTPUUYECKUX BEIMYMH. Pene MapkupyroT IByMs
OykBamu: miepBas OykBa P o3Hawaer pene, a BTOpas NOKa3blBaeT €ro Ha3HAYCHHWE WA THIL
Hanpumep, PM — pene toka, PH — pene nanpsokenuss, PP — pene momnoctu, PY —
ykasareinbHoe, PT — TemnoBoe u T. 1.

OCHOBHBIMM TPUHLIMIIAMHA aBTOMATU3AlMU YIPABIEHUS 3JIEKTPONPHBOAAMH SIBISIOTCA: Q)
yIpaBjeHue B QyHKIIMHA BPEMEHH, T. €. BBINOJHEHUE TOCIEAYIONIEel olepauy yepe3 onpeaeeHHOe
BpeMsl Tociie mpenbiayniei; 0) B (YHKIUMM CKOPOCTH; B) B (YHKIMHM TOKa B OOMOTKax
JBUTATENS; T) B QYHKIIMH POMIEHHOTO MYTH.

B cxemax ympaBneHuss B (YHKUMH BpPEMEHU INPHUMEHSIOT pa3jMyHble peje BpPEeMEHH: a)
MeXaHWYeCKUe, HallpuMep MasTHUKOBBIE, I€HCTBYIOIINE HE3aBUCUMO OT 3HAYEHHUS TOKa B 0OMOTKaX
nsurarens. CpabaTblBaHHE TaKUX pelfie MPOUCXOAUT JIMOO OT MEXaHWYECKOTO BO3JEHCTBHS HA HUX
IIpU NIEpeMEIIEHNH SKOpsl KOHTaKTopa (MPUCTPOEHHBIE), TM00 MpU MUTAaHUKW OOMOTKH COOCTBEHHOTO
AJIEKTPOMArHuTa; 0) AIEKTPOMarHUTHBIE, KOTOPBIE 1O PSAY MPUUYUH TPEOYIOT B LENH yIpaBICHUS
MTOCTOSIHHOTO 3HAYEeHHUs TOKa.

KOHTaKkTOpBI ABJIAIOTCS 3JIEKTPOMAarHUTHBIMY alapaTaMy JUIsl JUCTAHIIMOHHOTO BKJIFOUYEHHUS U
OTKJIIOYEHHS dJeKTpoBurareneit u Mapkupyores OykBamu KJI. [Ipu Hamuuuu B cxeMe HECKOJIbKHX
KOHTAKTOPOB, BBIIOIHSIOUINX Pa3IMUHbIE Olepaluy, ciaeBa kK OykBeHHOMY o0o3HaueHuto KJI npumnu-
ChIBAIOT MOPSAAKOBBIH HoMep. KaTylika KOHTakTopa MOKET MMETh OAMH, IBa, TpU U Oojee
KOHTAaKTOB, IIPUYEM HEKOTOpPBIE U3 HHUX HAXONATCS B CUIIOBBIX LENAX, APYrHe — B LEIX
ynpasieHus. Kaxaplii KOHTakT MoiydaeT TO ke OyKBeHHO-IM(ppoBoe 0003HAUYEHHE, YTO U €ro
KaTylika. Bce KOHTakThl M300pakaroT Ha CXeMax B TaK HA3bIBAEMOM HOPMAJIbHOM IOJIOXKEHHUHU,
COOTBETCTBYIOIIIEM OTCYTCTBHIO TOKa B OOMOTKE MJIM OTCYTCTBHIO MEXaHHYECKOTO BO3JEHCTBHS Ha
KOHTAKT.
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[Ipu HEOOXOIUMOCTH IyCKa M OCTAaHOBA JBUraTessl U3 HECKOJbKUX MECT MYyCKOBBbIE KHOIKHU
BKJIIOYAIOT TapajlielbHO, a KHOINKM OCTaHOBA MOCien0oBaTeabHO. CHUTrHAJIbHBIE JaMIbl MOTYT
BKJIIOUATHCS HA 3)KUTaHME WM rmoracanue. Takue Jamnbel 0003Ha4aroT Ha cxemax OykBamu JIC.

JIiis cocTaBiIeHUsS U YTEHUS! Pa3BEPHYTHIX CXEM PEICHHO-KOHTAKTOPHOTO YMPABJICHUS CIIETyET
YCBOUTh OOLIMI MPUHIMII TOCTPOCHUS WX W MPHUHIATYI0 MapKHpPOBKY. Bce dIeMeHTHI
COOTBETCTBYIOIIMX aIapaToB U Y3JIOB, BXOSIIUX B LIEMHU YIIPABICHHUS, JOJDKHBI 0003HAYATHCS TaK
e, KaK COOTBETCTBYIOLIUE allllapaThl WU Y3JIbl CHIIOBBIX Iieneil. Eciu B CHUIOBOM 1enM UMeeTcst
HECKOJIBKO COBEPIIICHHO OJIMHAKOBBIX aIlllapaToB, BBIMOIHSIONIUX OJWHAKOBBIC (DYHKIIMH, TO TMOCIE
OYKBEHHOTO O00O3HAUEHHUs CIpaBa IPOCTABJIAIOT TMOPSAKOBBIA HOMep ammapara. Hampuwmep,
TEIJIOBBIC peEJie, BBINOJHAIOININE OJWHAKOBBIC (PYHKIIMH, HO BKJIIOUEHHBIE B pa3jiuvHbie (asbl,
o6o3Hauarot Tak: PT1, PT2.

Cxema HepesepCuBHoco  ynpaejleHusl mpexqbambm ACUHXPOHHbIM aﬂekmpodeueameﬂem C
KOPpOMKO3AMKHYMbIM PONIOPOM.

BA

A O———
8 o— L T !

{ o—

”I'K/]d

ITpu Bxmrouenun kHomku KHII («Ilyck») karymka marautHoro nyckarens KJI momydaer
nutanue no nenu: ¢aza C, 3amkHytas kHonka KHC («Crtomy»), kHomka KHII, 3aMKHYTBHIH
koHTakT PT1, Ha koTOpBIN BO3/MEUCTBYIOT oOa TemuoBbix pene PT1, xarymka KJI, HyneBoi
npoBoJ. TakuM oOpa3oM, MarHUTHBIM WycKaTellb OKa3blBaeTcsd BKIIOYEHHBIM Ha (a3Hoe
HanpspkeHue 220 B, 3amkHyTcs ero koHTakThl KJI B cuioBoi menu m asurarens M momydut
nuTtanue. OAHOBpeMeHHO 3ambikaeTcst 0siok-koHTakT KJI, myntupyromuit kHonky Kull, xoropas
MoeT ObITh oTmyimieHa. OcraHoB aBuratens ocymectsisercs kHonkoi KHC. Ilpu meperpyskax
cpabaThIBalOT TEIJIOBBIE pelie, pa3MbIkatoT cBoi KoHTakT PT1 B menu karymku KJI 1 MarHUTHBINH
nmyckarenb OTKIovaercs. Jlns curHanmuzanuu paboThl JABUraTeis mnpenycMoTpena yammna JIC,
KOoTopasi BkitouaeTcst Oyok-koHTakToM KJI. JIns 3ammThl CeTH OT TOKOB KOPOTKOTO 3aMBIKaHHS
YCTaHOBJICH aBTOMAaTHUYECKUH BRIKITIOYATENh BA.

Xon pa0doThI:
M3y4nTh OCHOBHBIE TEOPETUUECKUE TTOT0KEHUSI.
BbrueptuTh cxemMy ynpaBieHHsS aCHHXPOHHBIM JIBUTATEIIEM.
N3yunth paboTy CXEMBI.
OTBeTUTH Ha KOHTPOJIHHBIE BOIIPOCHI
Cnaua pabOTBI CXEMBI.

ko E
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KoHTposbHbIE BOPOCHI:

1. Tlepeuncnuth pexuMbl paboOTBl 3JekTponaBurareneid. JlaTb ompepenreHue KaxIoMmy
pEXUMY.

2. llepeyncnuTh MyCKOPETYIUPYIOIIME amlmaparhl A yIpaBlICHHUsS JICKTPOABUraTEISIMH.,

UX Ha3HAYEHUE

OOBsCHUTH HAa3HAUCHHE U YCTPOICTBO MJIABKOTO MPEIOXPAHUTEIIS.

4. Jlng yero npeaHa3HAYeHO TEIUIOBOE pese?

w

®opma npeacrabjieHns pedyjbraTra: CBOEBPEMEHHO U MPABUIIHHO BHIMOJIHEHHbBIE PACYEThI

Kpurepun oneHku:

—«OTIUYHOY - TEOPETUIECKOE M MPAKTUIECKOE COJEepKaHNUE TEMBI OCBOCHO IMOJIHOCTHIO, 03
po0esoB, yMEeHUs1 c(hOPMHUPOBAHEI, BCE MPEAYCMOTPEHHBIE TEMOM ydeOHBIEC 3a/laHUs BHIITOJIHEHHI,
Ka4eCTBO MX BBIIOJIHEHUS OLICHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE U MPAKTUIECKOE COJIEPIKAHUE TEMBI OCBOCHO IOJIHOCTHIO, 0e3
npo0esoB, HEKOTOphIe yMEHHsS c()OpMHUpOBaHBI HEIOCTATOYHO, BCE IPEIyCMOTPEHHBIE TEMOMU
y4eOHbIE 3aJaHUs BBITIOHEHBI, HEKOTOPBIC BUBI 3aJaHNUH BBITIOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIHHO» - TEOPETHYECKOE M TPAKTUYECKOE COJCPIKaHHE TEMBI OCBOEHO
YaCTMYHO, HO NPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIe yMEHHs palboThl C
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIINHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 33aHUI BHIITOJHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 33JaHUI COJIEpIKAT OIINOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETHYECKOE W TPAKTHYECKOE COJACp)KaHUE TEMbl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHS HE C(HOPMUPOBAHBI, BHIMIOJHEHHBIE YUEOHBIE 3aJaHHUs COIEpIKAT
rpyObie OLIHOKH.

Tema 1.10 OcHOBBI 3JIEKTPONIPUBOAA
IIpakTuyeckas padora Ne 12
«OmnepaTuBHBIA Y4€T padOTHI JHEPreTHYECKUX YCTAHOBOK)
Ilesab padoThI: U3yYeHHE OCHOBHBIX MEPOIPHUITUI MO 3KOHOMUU IEKTPUUECKON SHEPTUH.

Boinosinus padorty, Bl Oynere:

YMETB:

Y 1.4.04 cHumaTh TNOKa3aHHUSA M IOJIB30BAThCA HIEKTPOM3MEPUTENBHBIMU TNpHOOpaMU U
MPUCTIOCOOTICHUSMH;

Y0 01.01 pacno3HaBaTh 3ajady W/uiau mpodieMy B NPOPECCHOHAIBHOM  W/WUIU
COITHATbHOM KOHTEKCTE;

Y001.02  aHanu3upoBaTh 3aaady, BbIOMpAaTh M HCIOJIB30BaTh YMECTHbIE IU(PPOBBIE
CPEICTBa, IPHIIOKEHUS H PECYPCHI JJISl TIOCTAHOBKHU M PEIICHUS 3a1a4r \IPOOIEMBI;

VYo 01.03 pa3liensaTh KOMIUIEKCHBIE 3aJlayd  Ha T0/33/Jaud; OTCIEXUBATh IMPOLECC
WCIIOJTHEHUS 337124, C IIOMOIIBI0 U(DPOBBIX HHCTPYMEHTOB;

¥Y001.04  BbeEBAATE B 3¢GGEKTUBHO UCKATh MHGOPMAIMIO, HEOOXOIUMYIO JUISl PEIICHHS
3a/1a4u U/WUIU TIPOOIIEMBIL;
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Vo 01.05 COCTaBJIATH IUIAH JICHCTBUIA;
Y001.06 onpenenuTh HEOOXOAUMBIE PECYPCHI;

Y0 01.08 Bragerp akTyaabHBIMH METOJaMU PAOOTHI B MPO(PECCHOHAIBHOW M CMEKHBIX
chepax;

Y001.09  pabGoTtaTh B U3MEHSIOMNXCS YCIOBUAX, B TOM YHCJIE B CTPECCOBBIX;
Y002.01  omnpenensaTh 3aa4u i HOMCKA HH(DOpMAIUH;

¥002.02 wuckarp uHpOpManuw B ceTH MHTEpHET, ¢ HCHOJb30BaHUEM (UIBTPOB H
KJIFOUEBBIX CJIOB;

¥002.03  muaHupoOBaTH MPOIECC MOUCKA;

Y0 02.04 nOpuMeHATh MPOTpaMMHbBIE PEHICHUS U CTPYKTYPUPOBAHUS U CHUCTEMaTH3aluU
nHpopManuu;

¥002.06 oueHuBaTh MNPAKTUYECKYIO 3HAUYMMOCTb PE3YJbTAaTOB IIOMCKA C IOMOIIbIO
U(POBBIX HHCTPYMEHTOB;

Y002.07  odopMIATh pe3ylbTaThl OMCKA C TOMOIIBIO IU(PPOBBIX HHCTPYMEHTOB;

Yo 02.09- npumeHars cpenctBa  MH(OPMALMOHHBIX  TEXHOJOTWMH  JJI1  pElEHUs
poecCHOHANTBHBIX 3a]1a4;

Y007.03  wucnonp3oBaTh 3HeprocOeperammme M pecypcocOeperaonme TEeXHOJIOTUU B
po¢eCCHOHATILHOM 1eATENFHOCTH 110 CIIELUATbHOCTH;

VY009.07 uuTarh, IOHMMATh M HAXOIWThL HEOOXOAUMbIE TEXHHUYECKHE JaHHBIE U
WHCTPYKIIUY B PYKOBOJICTBAX B JIFOOOM JIOCTYITHOM (hopmare;

MarepunanbHoe obOecniedeHne: METOINYECKUE YKa3aHUs, KAPTOUKH C 33aJJaHUEM,
CIpaBOYHBIN MaTepual

3ananmue:

1-npousBecTTH pacy€T IIEKTPOOCBELIEHUS C IPUMEHEHHEM dHEProcOeperarux HCTOUHUKOB
CBETA;

2.-Bb100p MOIITHOCTH IBHTATEIS JTH(TA (C TIPOTHBOBECOM M 0€3 HEro);
3. BriGop MormtHOCTH BHTATENsST HACOCA, BEHTHIISITOPA, KOMIIpEccopa.

ITopsinok BbINOJHEHHS padOThI:

Ocgemienue. Bei6op TpedyeMoit OCBEMIEHHOCTH SISl OCBETUTEIIbHBIX YCTAHOBOK
00I11€ZIOMOBBIX TOMEIICHUH (JIECTHUYHBIX KJIETOK, TaMOYpOB, MOTAXKHBIX KAPMAaHOB, KOPUIOPOB,
Yep/1aKkoB, MOABAJIBHBIX MOMELICHUH, TUPTOB U 11p.) npousBoadt no CH u I1 11-4-79 . 3amena
JIAMIT HaKaJIMBaHUS HA SHEProcOeperale HCTOYHUKH CBETa MMO3BOJIUT 3HAYUTEIHHO COKPATUTh
KOJINYECTBO MCTOYHHUKOB CBETA, YMEHBIIUTH PACX0Jl 3JIEKTPOIHEPTUH, CHU3UTD U3JCPKKH U
n30aBUTHCS OT 3a00T MO 00CTYKMBAHUIO; YIYUIIUTH pab0uyr0 0OCTaHOBKY U YCIIOBHS TPYAa;
MOBBICUTH YPOBEHb BUAUMOCTHU M 0€30MacHOCTH TpyAa. CaMbIM MPOCTBIM METOAOM pacuéra
OCBEIIEHHOCTH SIBJIETCSI METOJ YAEIbHON MOIIHOCTH .
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VY aenpHas MOIHOCTD ONPEAENIETC MO CIPAaBOYHUKY B 3aBUCUMOCTH OT THIIA CBETUJIBHHKA,
BBICOTBI €r0 MIOABECa, HOPMUPYEMON OCBEHIEHHOCTH U ILIOIIAINA [TOMELICHUS.

Pon-: () S,
riae S — miomaas MOMEIIECHUS, M2,
2
® —yJelbHas MOIIHOCTh, BT/M”,
P — o0mias ycraHOBJIEHHAsE MOIIIHOCTh, BT.
KonnuecTBO CBETHIHLHUKOB
N = Py /Py,
P, — momnoCTh namibl, BT.

JlupTel  (MOABEMHUKM)  SBISIOTCS  MEXaHU3MaMH  BEPTHUKAJIBHOIO  TpaHCHOpTa U
MpeAHa3HAaYeHbl Ui [EepEeMEUICHUs [AaCCAKUPOB U PA3IUYHBIX TIPYy30B B  IKHIIBIX,
MIPOM3BOJICTBEHHBIX U OOIECTBEHHBIX 3/1aHusAX. [I[puMeHnenue muTOB C MPOTUBOBECAMH , KOTOPHIE
JOJDKHBI  YPAaBHOBEUIMBATh CUJIY TSDKECTH IMYCTOM KaOWHBI WM YacTH MOJHMMAeMOro rpysa,
3HAYUTENILHO CHU)XA€T MOIIHOCThH ABUTATENs, MPUBOAWT K BHIPABHUBAHMIO Tpaduka HArpy3Ku
JIBUTATENIs], YTO COKpAILIAET €ro IMeperpes B mpolecce padboTsl Ipys3a

a) 6e3 mpoTUBOBECA

(G + GDju
P=: J
|

rae P — MomHocTh Ha Baity nBurarens, Br.
G — cuna, HeoOxoauMas uig noabEMa rpysa, H;
Go- cuna U1 morbEMa 3axBaThIBalOIEro npucrnocodienus, H;
vV — CKOpOCTh oabéMa H;
n —KII/] noxpéMHOr0 MexaHnsma.

0) c MPOTHBOBECOM

G+ G0 — Gmp.ju
p=_ . E-]

rae Gyp. — Macca npotuBoBeca, H.

Hacochl mupoko MpUMEHSIOT B CUCTEMaX XOJIOJHOTO, TOPSYETr0 BOJOCHAOKESHHUSI U
TEIUTOCHA0KEH U, a TAK)KEe MPOTUBOTIOXKAPHOTO ¢ BoocHa0)eHust. Hacocs! o crioco0y meicTBus
MOJIPA3IEIISFIOTCS Ha MTOPIITHEBEIE U IIEHTPOOEKHBIE. 1151 IEHTPOOEIKHBIX HACOCOB OCOOCHHO BaXKEH
BBIOOD YTJIOBOM CKOPOCTH JIBUraTelis, T.K. MOMEHT Buratens (kak u'y Ilpu 3aBblllieHre CKOpPOCTH
MOIITHOCTh PE3KO BO3PACTAET, YTO BJICUET 3a COOOM meperpeB 0OMOTOK auraress. M, Hao0opoT,
MIPU CHMYKEHUH CKOPOCTH HATOP OKA3bIBACTCS HEAOCTATOYHBIM M HACOC HE MEePEKAYNBACT
KHUJIKOCTb.
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yEQH10"E
P=—"——-
NE NI

r7ie Y - INIOTHOCTh NEPEKaYMBAEMOM KUIKOCTH, Kkr/M? (110 TallL., 1st Bosl - 1000kr/M°);
g — yckopeHue cBoGoaHoro maxenus (9,81m/c?);

Q — mogava Hacoca (TIPOM3BOAMTEIBHOCTS), M/ c

H — pacuérnas BeicoTa Ioauu (HAIop),M;

Nu KITJ] Hacoca (as mopiiaeBoro Hacoca 0,7 — 0,9; ms nentpodexusix 0,45 - 0,75);
Nn — KT nmepenaun, pasusiii 0,9 — 0,95

YMeHblIeHHEe MOIHOCTH JIBUTATENs, a CIEI0BATEIbHO, PACX0/ U TOTEPh SIHEPTUU MOMKHO
obecrieunts 3a cuét noseimenus KI1/1 nacoca. Heo6xoanMo 3aMeHUTH ycTapeBIIe HACOCHI,
npopaboTasmme 15-20 ser, coBpemeHHBbIMU ¢ O0stee BeicokuM KITJ] (o 0,9)

W=098H, (—-—)Qt,

el nal
rae W — pacxo[ aekTposHepruu, KBt 4.
Hc — cratnueckuii Harop (CyMMa BBICOT BCachlBaHUS U HAarHETAHUS), M;
Mul, Nu2- KIII cTaporo u HOBOro HacocoBs;
t — BpeMst pabOTHI Hacoca B TOA,U. .

3HauNTEIbHAS YKOHOMHS OHEPIUHr B HACOCHBIX YCTAHOBKAX JOCTUTACTCS IPU OTKIIIOYCHUHU
MaJIOHArpy>XCHHbBIX JBUTATEICH WIN MMOBBIICHUE HX 3arpys3KHu. PeryanOBaHHe nogadu Hacoca 3a
CUET U3MEHEHHUS YaCTOTHI BpalICHUA ABUTATCIIA, ABTOMATU3allUs HACOCHBIX YCTAHOBOK TOXKE JaeT
3HAYUTEIbHBIN Sq)(beKT 0 CHU?KCHUIO pacxoda 3JICKTPOIHCPTHUU.

BeHTHIALIMOHHEIE YCTAaHOBKHU OpeAHA3HAYCHBI JJI [T0Ja4M CBEKETO BO3/1yXa B TIOMCHICHUA,
obecrnieueHUs HOpMpreMOﬁ KpaTHOCTHU oOmeHa BO3JyXa U KOMIICHCAllUU TCIUIO — U
BJAroBblAeaeHUM. Takue CUCTEMBI Ha3bIBAIOTCS MMPUTOYHLIMU. I[J'I}I YAQJICHUS 3ar pﬂ3HéHHOI‘0
BO31yXa U CO3J1aHUsA HGO6XO)II/IMOFO BO3YyHIHOT'O OanaHca CJIYKaT BBITAXKHBIC CUCTEMBI

MOIIHOCTB QJICKTPOABUTATCIIA BECHTUIIATOPA OIPCACIIAIOT IO (bopMyne

_QH107E
TE T

P

rae Q — momaya BEHTHIISATOPA, M/ ¢

H- Hanop, co3nmaBaeMblii BEHTUIATOPOM, 11a;

Ne KIIJI BenTmmsitopa (ocesoro ot 0,4 no 0,7; nenrpodexnoro a0 0,8);
Nn — KT/ nepenaum ot 351eKTpoABUTATENS K BEHTWISTOPY.

Pacxo/:[ OJICKTPOOHEPTHNU Ha B BEHTUJIIMOHHBIX YCTAHOBKAaX MOXKET OBITH AOCTUTHYT 34 CUéT

IMPUMCEHCHUA Oonee COBPEMEHHBIX BEHTUIIATOPOB C BBICOKUM KH]_I, HCITIOJIBb30BaHNA 9 KOHOMHWYHBIX
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CHOCO00B pEeryaupoBaHusl BEHTUISITOPOB, a TAK)KE BHEPEHUS Pa3IMYHbIX BUOB
ABTOMATUYECKOTO YIPABJICHUS BEHTUISIIMOHHBIMUA YCTAaHOBKAMHU

hQe(n2-ni) t107%
ninz

W =

rae W — pacxoJl aiekTposHepruu, kBt 4.
h —nepenan nanenuii, [1a
Q - MPOU3BOIUTEIHLHOCTh BEHTUIIATOPA, M3/
Nul, Nu2- KIIJ] 3aMeHsieMOTro M HOBOTO BEHTHJISTOPOB;
t — BpeMst pabOTHI yCTAHOBKH. .

Xon pa6orsl:.Pemienre 3a1a4 o MHIAUBUAYaTbHBIM KapTOYKaM
®opma npeacrasiienus pedyjbraTra: CBOEBPEMEHHO U MPABUIBHO BHITIOJHEHHBIE PACYETHI

Kpurepuu onenku:

—«OTIUYHO» - TEOPETUYECKOE U IPAKTUYECKOE COJIepKAHNUE TEMbl OCBOCHO IMOJHOCTBIO, 03
npo0esoB, yMeHus chopMUpPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOH y4eOHbIC 3a/JaHHs BBITOIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLEHEHO BBICOKO.

—«XOopo1Io» - TEOPETUIECKOE M MPAKTHUECKOE COJEPKAHUE TEMbl OCBOCHO IOJIHOCTHIO, 03
npo0esioB, HEKOTOpble YMEHHs CPOPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOMU
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHIH BBITIOJIHEHBI C OIINOKAMH.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETHYECKOE U NPAKTUUYECKOE COJEp)KaHHE TEMbl OCBOEHO
YaCTUYHO, HO NPOOEebl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIMMble YMEHHsI paboThl C
OCBOCHHBIM MAaTEpUaJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIUHCTBO MPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 33J]aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUI COJIepKaT OLIHOKH.

—«HeynoBIeTBOPUTENIEHO» - TEOPETHYECKOe W TPAKTUYECKOE COJCp)KaHUE TEMBl  HE
OCBOCHO, HEOOXOAMMbIE YMEHUS He C(HOPMHUPOBAHBI, BEITIOJTHEHHBIE YIeOHBIE 331aHUs COAEPIKAT
rpyObie OLIHOKH.

JlabopaTopnasi paGora 2.
Coopka cxeMbl peJieiiHO-KOHTAKTOPHOI0 YIIPABJIEHUSI ACHHXPOHHBIM BHraTejeM

Ieab: wn3ydyeHUE CXEMbl HEPEBEPCUBHOIO YIIPABIEHUS ACUHXPOHHOIO JBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM.

Boinosinus padorty, Bel Oynere:
ymemp:

VY 1.5.05 mpaBUIBHO SKCIUTyaTUPOBATh 3JIEKTPOOOOPYAOBAHHE M MEXAaHU3MbI Ieperadyn
JBMDKEHUS TEXHOJIOTHYECKUX MAIIMH U alllapaTos;

Y0 01.01 pacno3HaBaTh 3ajady W/uiau mpoOseMy B NPOPEcCCHOHANBHOM  W/HUIU
COIIMAJIBbHOM KOHTEKCTE;

Y001.02  amamm3upoBaTh 3amady, BBIOMpAaTh W MCIOJB30BaTh YMECTHBIE ITU(POBBIC
CPENCTBA, MPHJIOKECHUS U PECYPCHI ISl TOCTAHOBKHU M PEIICHUS 337241 \IPOOJICMBI;

37



VYo 01.03 pa3lensaTh KOMIUIEKCHBIE 3a/laud  Ha MO0JA33Jaud; OTCIIEKUBATh IPOLIECC
WCIIOJTHEHUS 337124, C IIOMOIIBI0 U(DPOBBIX HHCTPYMEHTOB;

Y001.04  BbIBAATE U 3((HEKTUBHO UCKaTh MH(OpMAIMIO, HEOOXOAUMYIO AJS PELICHUs
3a]]auu W/UITH TIPOOJIEMBI;

Vo 01.05 cocraBiuarh IJIaH ACHCTBUM;
Y001.06 onpenenuTb HEOOXOAUMBIEC PECYPCHI;

Y001.08 Biagers akTyaqbHBIMH METOJAaMH PabOTHl B MPOQPECCHOHATBHONH M CMEXKHBIX
chepax;

Y0 01.09  paboraTh B U3MEHSIOIMXCS YCIOBUAX, B TOM UUCIIE B CTPECCOBBIX;
Y002.01  ompenensaTh 3a1a4u i HOMCKA HH(DOpMAIU;

¥002.02 wuckath uHOpMauuio B ceTu VIHTEepHET, ¢ HCHOIb30BaHUMEM (QUIBTPOB U
KITIOYEBBIX CJIOB;

¥002.03  muraHupoBaTh MPOIIECC MOUCKA;

Y0 02.04 nOpuMeHATh MPOTPaMMHbBIC PEIICHUS I CTPYKTYPUPOBAHUS U CUCTEMAaTH3AIUN
nHpopManuu;

Y0 02.06 oueHuBaTh MPAKTUYECKYID 3HAYUMOCTH pPE3YJIbTAaTOB IOMCKA C MOMOIIbIO
U (POBBIX UHCTPYMEHTOB;

Y002.07  odopMiATh pe3ynbTaThl IOMCKA C TOMOILBIO U(PPOBBIX HHCTPYMEHTOB;

Yo 02.09- npumeHars cpenctBa MHGOPMALMOHHBIX  TEXHOJOTHMH AN pELIeHUsS
po¢eCCHOHANIBHBIX 3a]1a4;

Y0 07.03  wumcnonb3oBaTh JHEprocOeperarIime M pecypcocOeperarmue TEeXHOJIOTUH B
poheCCHOHATLHOM IeATETHHOCTH 110 CIIEIHATEHOCTH;

Vo0 09.07 qyyuTaTrb, ITOHHMMATb MW HaAXOJHUTb HeO6XOI[I/IMBIe TCXHUYCCKUC OAaHHBIC U
HHCTPYKIMU B PYKOBOACTBAX B T000M AOCTYITHOM q)opMaTe;

MarepuajnbHoe o0ecnieyeHue:

METOJIMYECKUE YKa3aHMUsI, HHCTPYKIIUU K Ta00paTopHOil paboTe, NBUTaTelb, IPOBO/IA.

3ananue:

W3YYHUTH pabOTy IPUHIMITHATIHLHONW CXEMBI YIIPABJICHUS ACHHXPOHHBIM JIBUTATEIEM,

coOpaTh HEPEBEPCUBHBIN IMyCK aCHHXPOHHOT'O ABUraTelNsl ¢ KOPOTKO3aMKHYTBIM POTOPOM

Ilopsiiok BbINOJTHEHHS PA0OTHI.

B cxemax peneiiHO-KOHTaKTOPHOTO YIPaBICHUS CJEAYeT pa3indaTh CUJIOBBIC IICTIH,
MUTAIOIINE AIIEKTPOABUTATEIIN, U LIEMU YIPABICHUS, MUTAIONIHECS JIMOO HEMOCPEICTBEHHO OT CETH,
00 Yepe3 MOHMKAIIINN TpaHchopMaTop B LesiX 0e30MacHOCTH.

CymecTByloOT JBa  NPUHIMIHAIBHO  PA3NMMYHBIX  crmocoba  HadepTaHWs  CXeM
ABTOMATU3UPOBAHHOTO AIEKTPOIIPUBO/Ia — CBEPHYTHIE CXEMBI U pa3BEepHyThIE. B CBEpHYTHIX cxemax
BCE ammaparhbl U y3Jbl, BXOJSIINE B CXeMy, H300pakaloT TakK, Kak OHU (DAKTHMUYECKU PACIIONIOKEHBI
OTHOCUTENBHO Apyr napyra. Ha 6a3e 3THX cXeM COCTaBIISIOT MOHTa)XHbIE CXeMbl. B pa3BepHYTHIX
cxXeMax 3JICMCHTBI annapaTOB )41 y3JIOB paCHOJIO)KCHI:I J1(¢] HpI/IHI_[I/IHy HpI/IHaZUIe)KHOCTI/I X K TEM UIIN
HHBIM OTHOEIbHBIM IiensaM. CoeauHeHHs OTHENBHBIX 3JIEMEHTOB BBINOJHSIOT TaK, YTOOBI ObLIa
,Z[OCTI/IFHyTa MaKCUMaJIbHAas1 HArJIsIIHOCTb HpI/I YTCHUMU CXEM, a 4YHuCiIo Hepecequm"I 61:1.]10
MUHUMAJIGHBIM. B pa3BepHYTHIX cXeMax OTHEIbHBIC 3JEMEHThI OJHOTO M TOTO JKE armapara MOTYT

38



BXOAWTh B pasHble LEeNM cxeMbl. Hampumep, KOHTAKTHl TEIJIOBBIX peEJl€ BXOAAT B LENHU
YIIPABJICHMS, @ HATPEBATEIbHBIE 2JIEMEHTHl — B CUJIOBBIC LICTIH.

AnmaparaMd U y3JlaMH CXEM pPEJIEHHO-KOHTAKTOPHOI'O YIIPABJIECHUS SBISIOTCA: pelie,
KOHTAKTOPbI, YCUIUTEIH, NaTYNKH, CUTHAJIIBHBIE YCTPONCTBA, ITyTEBbIE M KOHEUHBIC BBIKIKOYATEIIN.
He cnepyer cMemmBarh AaTuMk ¢ pene. JlaTUMK HEMOCPEACTBEHHO BOCIIPUHUMAET BO3ACHCTBHE
(bu3ruecKoi BeTMUUHbI (HaIPsKEHMs], JaBJICHHs, TEMIIepaTypbl) U IpeoOpa3yeT 3To BO3AeHCTBHE B
CUTHAJIbI, BBI3BIBAIOIIME paboTy pene. JlaTunkamMu MOTYT OBITH TepMOIaphl, POTOCOMPOTHBIICHUS,
TepmucTOopbl. CurHaiibl, BblpaOaTbIBaeéMble JATYMKOM, OBIBAIOT ONTHYECKUE, ITHEBMATUYECKHUE,
MEXaHUYECKHUE U, HAKOHEL, AeKTpuueckue. [locnennue mmupoko NpuMEHSIOTCS B aBTOMATUKE.

Pene omnnyaercs oT garyMka TeM, 4TO cpabaThIBaeT MPH CTPOro ONPEIEICHHOM 3HAYEHUH
BXOZHOM (PM3MUYECKON BEIIMYMHBI U 3aMBIKAET JINOO PAa3MBIKACT HEMOCPEIACTBEHHO WM KOCBEHHO Ty
WIM HHYIO Lenb. Pene ObIBalOT TEIUIOBBIE, MEXAHMUYECKHUE, MTHEBMAaTHUYECKUE U DIIEKTPUUYECKUE;
IOCJIETHUE CpadaThIBAIOT OT BO3JAEUCTBUSA AIEKTPUYECKUX BEIMYMH. Pene MapKupyroT IByMs
OykBamu: mnepsas OykBa P o3Hawaer pene, a BTOpass IOKa3blBaeT €ro Ha3HAYeHHE WM THIL
Hanpumep, PM — pene Toxa, PH — pene nanpsxxenus, PP — wmommnoctu, PY —
yka3zarenbHoe, PT — tennosoe u 1. 1.

OCHOBHBIMM TIpPHUHUIUIAMU ABTOMATU3aLMM YIPABICHUS AJIEKTPOIPUBOAAMU SIBISIFOTCS: a)
yIpaBjeHue B QyHKIMK BPEMEHH, T. €. BBIIOJHEHUE TOCIEAYIONIEeH olepaluy 4yepe3 onpeaeIeHHOe
BpeMsl Tociie Tpenpiaymei; 0) B (YHKIMM CKOpOCTH; B) B (YHKIMH TOKa B OOMOTKax
JBUTATENS; T) B QYHKIIMH IPOHIEHHOTO MYTH.

B cxemax ynpaBneHuss B (YHKUMU BpPEMEHU IMPUMEHSIOT pa3IUYHbIE pejie BPEMEHU: a)
MeXaHWYECKUe, HallpUMep MasTHUKOBBIE, ICHCTBYIOLINE HE3aBUCUMO OT 3HAYEHUS TOKa B 0OMOTKaX
nsurarens. CpabaTbiBaHUE TaKUX pelie MPOUCXOMUT JIMOO OT MEXaHWYECKOTO BO3ICHCTBHSA HAa HUX
IIpU MEPEMEILICHUH KOsl KOHTAKTOpa (IIPUCTPOCHHBIE), TMOO MPH NUTAaHUKM OOMOTKU COOCTBEHHOTO
AJIEKTPOMArHuTa; 0) AJIEKTPOMAarHUTHBIE, KOTOPBIE MO PsiAY MPUUUH TPEOYIOT B LENH yIpaBICHUS
IIOCTOSIHHOTO 3HAa4Y€HUs TOKA.

KoHTakTOpH!I SABISAIOTCS 3J€KTPOMAarHUTHBIMU amiapaTamMy JUis JUCTAHIIMOHHOTO BKIIIOUEHUS U
OTKJIFOUEHHUS IeKTpoBUraTeneid u Mapkupytorcs Oyksamu KJI. Ilpu Hanmuunu B cxeme HECKOIbKHX
KOHTaKTOPOB, BBIOJIHSIOUINX Pa3IUUHbIE Olepaluy, ciaeBa kK OykBeHHOMY o0o3HaueHuto KJI npumnu-
CBIBAIOT MOPSAKOBBIM HOMep. KaTymika KOHTakTopa MOXXET MMETh OJUH, J1Ba, TpU M OoJjee
KOHTAaKTOB, IMPHYEM HEKOTOpbIEé W3 HUX HaXOJATCS B CWIOBBIX IEMsIX, Apyrue — B LEmsIx
ynpapieHus. Kaxkaplii KOHTakT ModydaeT TO ke OyKBeHHO-IM(ppoBoe 0003HAYEHHE, YTO U €ro
Karymka. Bce KOHTakThl M300paXkaloT Ha CXeMax B TaK HA3bIBAEMOM HOPMAaJbHOM IIOJIOKEHUH,
COOTBETCTBYIOIIIEM OTCYTCTBHMIO TOKa B OOMOTKE MJIM OTCYTCTBUIO MEXaHMYECKOTO BO3JIEHCTBHS Ha
KOHTAaKT.

IIpu HEOOXOIMMOCTH IMyCcKa M OCTAHOBA JIBUTATENs] U3 HECKOJIBKMX MECT IMYCKOBBIE KHOIKH
BKJIIOYAIOT TapajiieIbHO, a KHOMNKM OCTaHOBa MocienoBaTeabHO. CHUTHAlIbHBIE JIAMIBI MOTYT
BKJIIOUATHCS HA 3a)KUTaHME WM roracaHue. Takue JamMnbl 0003HavaroT Ha cxemax OykBamu JIC.

Jl51st cocTaBieHUs U YTEHHSI pa3BEPHYTHIX CXEM pesIeiHO-KOHTAaKTOPHOTO YIIPAaBJIEHUS CIEeIyeT
YCBOMTh OOIMIMH TNPHHLUMI TOCTPOEHHS WX U TPHHATYIO MapKUpoBKY. Bce 31eMeHTh
COOTBETCTBYIOIIMX aIlapaToB U Y3JIOB, BXOASIIUX B LIEMH YIIPABICHUS, TOJKHBI 0003HAYAThCS TaK
K€, KaK COOTBETCTBYIOLIME amlaparbl WIA Y3Jbl CUJIOBBIX Iened. Eciu B CHIIOBON L€l MMeeTcs
HECKOJIbKO COBEPIICHHO OJMHAKOBBIX allaparoB, BHIIOIHSIOIIMX OJAWHAKOBBIE (DYHKIMH, TO TOCIE
OyKBEHHOro O0OO3HA4YEHHUs CIIpaBa IPOCTABISAIOT MOPSAKOBBIA HOMep ammapara. Hampumep,
TEIUIOBbIE pejie, BBIMOJHAIOUINE OJUHAKOBBbIE (DYHKIIMH, HO BKIIIOUEHHBIE B pa3iuuHble (a3sbl,
o0o3HauaroT Tak: PT1, PT2.

Cxema HepesepcusHo20 YnpagieHus mpexgaznbiM ACUHXPOHHLIM DJIeKmpooguzamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.
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[Tpu Brimrouenun kHomku KHII («Ilyck») xarymka marautHoro myckarens KJI momywaet
nutanue no uenu: Qaza C, 3amkuyras kHonka KHC («Crom»), kHomka KuII, 3amMkHYTBII
koHTakT PTI1, Ha koTopslii BO3neWcTBYIOT oOa temioBbix pene PT1, xarymka KJI, nHyneBoi
npoBoJ. TakuM oO0pa3oM, MarHUTHBIM WycKaTellb OKa3bIBaeTcsd BKIIOYEHHBIM Ha (a3Hoe
Hanpspkenue 220 B, 3amkHyTcs ero koHTakThl KJI B cuioBoii nenu U asuratenb M moayduT
nuTtanue. OAHOBpeMeHHO 3ambikaeTcsi 0yok-koHTakT KJI, myntupyromuit kHonky Kull, xoropas
MOKeT ObITh oTnyuieHa. OctanoB aBurarens ocyuiectBisiercs kHonko KHC. Ilpu meperpyskax
cpabaThIBAaIOT TEIUIOBBIE pelie, pa3MbIKatoT cBoi KOHTAakT PT1 B nenu karymku KJI 1 MarHUTHBIN
mycKaresnb OTKIovaercs. Jns curHanmm3amuu paboThl ABUTATENsl mpeaycMoTpeHa yammna JIC,
KoTopasi BkiItodaetrcs Omok-koHTakToMm KJI. Jls 3ammThl ceTd OT TOKOB KOPOTKOTO 3aMbIKAHHS
YCTaHOBJICH aBTOMAaTUUYECKUH BBIKJIIOYaTeNb BA.

Xox padoThI.

N3y4uTh OCHOBHBIE TEOPETUUYECKUE TTOJOKEHUSI.
BrrueptuTh cXeMy ynpaBlieHUs] ACHHXPOHHBIM JIBUTATEIEM.
N3yuuth paboTy CXEMBI.
OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI:
e [lepeuncnuth pexumbl pabOThl 3nekTpoaBurarenei. Jlatb omnpeneneHue
KaXJIOMY PEXKUMY.
e [lepeuncnutsb IyCKOPETYJIHUPYIOIINe anmapaTbl Il yIpaBJIEHUS
AJIEKTPOJIBUTATEIISIMU, UX Ha3HAYCHUE
e OOBSCHUTH HA3HAUEHUE U YCTPOMCTBO TIABKOTO MPEAOXPAHUTEINS.
e Jlns yero nmpeaHa3HAYEHO TEIIOBOE penie?
5. CoOpaTh HEpEBEpCUBHBIN IMYCK ACHHXPOHHOTO MABUTATENsl C KOPOTKO3aMKHYTHIM
poTopom

el el

dopma npeacTaBjieHus pe3yJbTaTa: UHANBUIyaTbHAS 3aIIUTa PAOOTHI CXEeMbI (OTBETHI HA
BOIIPOCHI).
Kpurepum ouenku:

—«OTIUYHOY - TEOPETUIECKOE U NMPAKTUIECKOE COJEPKAHNUE TEMBI OCBOEHO ITOJIHOCTHIO, 0€3
po0eoB, yMeHUsI CPOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE TEMOW yueOHBIE 3a/IaHUsI BHITIOJHEHHI,
KaueCTBO WX BBIIIOJIHEHHUS OIIEHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE U TMPAKTUIECKOE CONEPKaHKE TEMBI OCBOCHO IOJIHOCTEIO, 03
pOoOEIIOB, HEKOTOPhIe yMEHUs C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOM
y‘IGGHLIe 3alaHUA BBIITOJIHCHBI, HCKOTOPBIC BU/IbI 3a,Z[aHPII>'I BBITIOJIHEHEI C OH_II/I6KaMI/I.

—«Y IOBJIETBOPUTEIHHO» - TEOPETHYECKOE W TPAKTUYECKOE COJACPIKaHUE TEMbI OCBOCHO
YaCTUYHO, HO MPOOENIbI HEe HOCAT CYIIECTBEHHOT'O XapaKTepa, HEOOXOAUMbIe YMEHHUS PabOThI C
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIUHCTBO MPETYCMOTPEHHBIX TEMOU
y4eOHBIX 33JJaHUI BBITOJTHEHO, HEKOTOPBIE U3 BHITIOJTHEHHBIX 3a/IaHUH COJIEPIKAT OITHOKH.
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—«HeynoBi1eTBOpUTENBHO» - TEOPETHUUECKOE U TMPAKTUYECKOE COACp>KaHHE TEMbl  HE
OCBOEHO, HEOOXOUMbIE YMEHHUsI He CHOPMHUPOBAHBI, BBHIIIOJHEHHBIE y4eOHbIE 3a/JaHUS COJEPKaT
rpyObie OIIHOKH.

CamocrosiTesibHasi padora oOyyarommxcsas Pabora ¢ MHPOPMAIIMOHHBIMH HCTOYHHKAMU:
CocraBieHue TECTOBOTO KOHTPOJIS HA TEMY «ATNmapaTypa ylnpaBJeHUs U 3allUTh»

Tema 2.2. DyIeKTPOHHBbIE BHINPSIMUTEIH
IIpakTnyeckoe 3ansaTue Nel3

Bb100op 11010B U1 BBIPAMUTEIBHBIX cXeM. Pacyer mapameTpoB M cocTaB/IeHHe CXeM
BbINIPAMUTEIEH .

I_Ie.]'lb paﬁoTbI: BI)I60p AUOJ0B AJId PA3JIMYHBIX BBIIPAMUTCIIBHBIX CXEM

Beimosiaue padory, Bel Oynere:

YMETh!

VY 1.6.11 meroas! pacuera U U3BMEPEHUSI OCHOBHBIX ITAPaMETPOB AJICKTPUUYECKUX LICTIEH;
Yo001.01 pacmoszHaBaTh 3amady W/WiM TpodieMy B NPOPECCHOHATBLHOM  W/WIN
COLIMAJIbHOM KOHTEKCTE;

Y001.02  ananm3upoBarh 3amady, BHIOMPATh M KCIOJB30BaTh yMECTHBIE HU(PPOBBIC
CPEICTBA, MPHIIOKECHHUS U PECYPCHI JJISl IOCTAHOBKU M PELICHUS 33124k \IPOOJICMBI;

Vo0 01.03 pa3aciiATb KOMIUICKCHBIC 3ajdadid Ha IoA3adavu; OTCJICKUBATL IIPOLECC
HUCIIOJJHCHHUA 3aaa4, C IIOMOIIIBIO LII/I(I)pOBLIX HHCTPYMCHTOB;

Y0 01.04  BeABIATE U 3(PPEKTUBHO HCKaThb MHPOPMAIMIO, HEOOXOAUMYIO JUIsl pELICHUS
3aJ1a4M U/ U poOIEMBI;

Vo 01.05 COCTAaBIISTH MJIaH JICHCTBUM;
Y001.06  onpenenuTb HEOOXOAUMBIE PECYPCHI;

Y0 01.08 BnageTh akTyaJbHBIMH METOJAMU padOThl B MPO(ECCHOHATBHOM M CMEXKHBIX
chepax;

Y0 01.09  paboraTh B U3MEHSIOIIUXCS YCIOBUSAX, B TOM UHCIIE B CTPECCOBBIX;
Y002.01  onpenensaTh 3a1a4u Ui HOUCKA HH(OpMaIuHy;

¥002.02 wuckath uHOpManuio B ceTu VHTepHeT, ¢ HCHOIb30BaHUEM (QUIBTPOB U
KJIFOUEBBIX CJIOB;

¥002.03  nmaHupOBaTH MPOIIECC TOUCKA;

¥002.04 npumeHATh NIPOrpPAMMHBIE PEIICHUS ISl CTPYKTYPUPOBAHUS U CUCTEMATU3AINHI
uH(popMaLnu;

Y002.06 omneHuBaTh MNPAKTHYECKYIO 3HAYMMOCTh pE3yJIbTaTOB IIOMCKa C IOMOILBIO
U(PPOBBIX HHCTPYMEHTOB;

Y002.07  odopMIATh pe3yIbTaThl IOMCKA C TOMOILBIO IIU(PPOBBIX HHCTPYMEHTOB;
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Yo 02.09- npumeHsaTh cpeactBa HMH(DOPMAIMOHHBIX  TEXHOJIOTHMH [UIs  peUIeHHUs
npoecCHOHANBLHBIX 3a]1a4;

Y0 07.03 wucmonp3oBaTh SHEprocOeperarnme U pecypcocOeperampmme TeXHOIOTUN B
npodeCcCHOHATIBHOM ACATEILHOCTH 110 CIICIIUAIBHOCTH;

VYo 09.07 YUTaTh, IIOHMMAaTh W HAXOAUTh HEOOXOOWMbIE TEXHHUYECKHE JaHHBIE U
WHCTPYKIIMU B PYKOBOJICTBAaX B JIIOOOM JOCTYITHOM (opmare;

MaTepnaﬂbnoe odecmeyeHue: METOANYCCKUC PEKOMCHOAl U, CIIpaBOYHHKHU.,
HHAWBUAYAJIbHBIC 3aJaHUA..

3aganue: 10100paTh AMOABI 1711 OJHOMOIYIEPUOAHON, MOCTOBOM, ABYXIOIYIIEPHUOTHON
CXEM BBIIPSIMIICHHUS.

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI:

BoinpsimuTenu nepeMeHHOro Toka, COOpaHHbIE Ha MOJYNPOBOIHUKOBBIX JUO0JIaX IIUPOKO
IIPUMEHSIIOTCS B Pa3JIMYHbIX AIEKTPOHHBIX ycTpoiicTBax. [Ipu pemenun 3agaun Heo0X0MMO
IIOMHUTB, YTO OCHOBHBIMH [TApaMETpPaMU JUOJIOB SBIISIFOTCS:

- JOIIyCTUMBIN TOK, HA KOTOPBIN pacCUMTaH JaHHBIM U0,
- 00paTHOE HampsKEHUE, BBIAEP)KUBAEMOE 110/10M 0e3 po00si B HENPOBOAILUIN TEPHO.
[Tpu pemenun 3aaa4 HEOOXOMMO MCIIOIB30BaTh (HOPMYJIb, IPUBEICHHBIE B Tabuue 1

Tabnuna 1 Ycnosus BeiOOpa A1M0J0B

HaumenoBanue U, B YcnoBus BeIOOpa
CXEMBI
ITo Toky ITo
HaMpsKEeH
U0
Onuononynepuoad | Uy = lon > 1d | Usgp >
ast 3,14U4 Us
Jyxmnonynepuoan | U, | zon >(U op =
ast =3,14U4 0,51d Us
MocroBas U, Lion > | Uosp >
=1,57U4 05l1d Us
Tpéxdazuas Us=2,1Uq | Lion > 1/3 | Uggp >
Id Us

VYka3zaHus 10 pelICHUIO 33/1a4u
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Beimucath u3 Tabnuipl 2 « TexHu4YecKue JaHHbBIC MOTYIPOBOJIHUKOBBIX JAHOJIOB TTapaMeTPhl
aona: lyon = ... A; Uggp =....B

2. OnpenenuTsh TOK OTpedsIeHus o Gpopmyiie
|d = Pd/Ud, rae

Py - MomHOCTE MOTpEOUTENS, BT

Uq - HanpshkeHune moTpedurens, B

3. OnpenenuTh HaNpsHKEHHE, JACUCTBYIONIEE HA WO B HEMPOBOIAIINN nepuoj (s cBoei
CXEMBbI BBITIPSIMIICHUS )

4. IIposeputs auoxn mo mapamerpaM lyon U Uggp. JIMON JOMKEH yoOBIETBOPATH YCIOBHUSM,
yKa3aHHbIMU B Tabnuue 1.

Xoa paGoTsI:
Jlj1 nuTaHusl NOCTOSSHHBIM TOKOM noTpeOuTenst MoutHocTeio 250 Bt npu Hanpsxenuun 200 B

HEOO0X0MMO CcOOpaTh CXeMy JBYXIIONYIIEPHOJHOTO BBIIpAMUTENs (puc. 1), HCIONB30BaB
cTtaHapTHbii quox tuna I 243 b

JB.
B

~U

BB 4[]8

Pucynok 1. Cxema ABYXIIOJIyIEPUOIHOTO BBIIPSMUTEIS

1. BemmuceiBaem u3 Tab1. 2 mapaMmeTphl AHOA:
| ion = 2A; U o5p = 200 B

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

3. Hanpspkenue, neficTByrolee Ha 1101 B HEITPOBOASIINMA MEPUOT:
Us =3,14- Ug=3,14-100 =314 B

4. TlpoBepsieM AMOJ MO YCIOBHIO:
lzon = 0,5 lg, 2 > 1,25 - ycioBue 1O TOKY BBITOTHIETCS

Uosp = Us, 200 < 314 - ycrnoBue HE BBITTOJIHSACTCS

5. BriOupaem u3 Tabnuibl 2 110, YIOBIECTBOPSIOIINNA ATUM
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yeaosusm: [1 233 b (5A; 500 B) unu coequnsiem nsa nuona [l 243 b nocnenosarensHo, Toraa Uggy,
=200-2=400B, 400B>314B

®opma npeacrabiieHus pe3ybTaToB: CBOEBPEMEHHO U MPABUIHLHO BHIIIOJHEHHBIE PacUET.

Kpurtepuu ouenku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTHUECKOE COJEPIKaHHE TEMbl OCBOSHO MOJIHOCTHIO, 03
npo0eItoB, yMeHus c(hopMUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOI y4eOHbIEC 3a/JaHHs BBIITOIHEHBI,
Ka4eCTBO UX BBITIOJIHEHHUS OLEHEHO BBICOKO.

—«XOopoII0» - TEOPETUIECKOE M MPAKTHUECKOE COJIEPKAHUE TEMbl OCBOCHO ITOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpbIe YMEHHS C(POPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOMU
yueOHbIE 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 3a/JaHUI BBIMIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIBHO» - TEOPETHYECKOE U MPAKTHYECKOE COJEpKAHUE TEMBI OCBOEHO
YaCTHMYHO, HO TPOOEBbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOIUMbIC YMEHUsS paboThHl ¢
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOH
y4eOHBIX 33aHUH BHIITOJHEHO, HEKOTOPBIE M3 BBIMOJIHEHHBIX 33JaHUI COJIEpIKaT OIINOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETHYECKOe M TPAKTUYECKOE COACp)KaHWE TEeMbl  He
OCBOCHO, HEOOXO/AMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.
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