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YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

B-3aBicHMOCTH OT HOMHHAaJIbLHOH MOIITHOCTH H YaCTOTEI BpalllCH A CHHXPOHHBIC 3JICKTPO-
ABHI'ATCIII PAaCCMATPHBAIOTCAH HHIHBHAYAIIBHO B LCIIAX HCIIOIIB30BaAHHA HX pEﬂI{TI[BHDﬁ MOILIHO-

CTH JJIM KOMIICHCAITII.

PacrionaraeMas peakTHBHAS MOIITHOCTh CHHXPOHHBIX ABHIATEIEH, V KOTOPBIX Pyg> 2500

1 - -
KBT mwin n >1000 —, HCITOIMB3YETCS UIS KOMIIEHCAIIHH PEAKTHBHON MOIIHOCTH Y IIOTPEOHTEIIEH :

Qut = ) (Qup = Q) = ) 02+ Qe

Y4YacTHe B KOMIIEHCALHH pEElI{TI[BHGfI MOITHOCTH CHHXPOHHBIX ,I[BIII‘EITEJIE]?'I:, Y KOTOPBIX

1
Py <2500 kBt wm n < 1000 —, 1ienmecoodpasHO TOIMBKO ITPH COOTBETCTBYIOIIEM TEXHHKO-9KO-

MHAH

HOMHYEeCKOM 000CHOBaHHH.

,HJIH ITOI'O OIIPEACIHACTCA COOTHOIIICHIIC

Cos
R=-2

Cor

YIernbHass CTOMMOCTD HDTPE@HEHI[H pEElI{TI[E'rHDﬁ MOIITHOCTH H SHCPIHH H3 SHCPI'OCH-
CTEMBI, HE ITPEBBIIIAIOIICIO SKOHOMIYCCKOI'O 3HAUYCHHA

IUIS TIOTpe OUTe e, HMEFOIIHX IIPHOOPEI YUeTa Oyaxc:
Cor = (€1 +di Ty, -107%) - 1,6 K,

r1e C;—1o1aTa 3a 1 xBap morpedileHHON peakKTHRBHOH MoITHOCTH, C/= 1,2 py0./KBap-: IO,
d;—1maTa 3a 1 KkBap- 4 1oTpeOlIeHHOH peaKTHBHOH 3HepruH, d/ = 0,03 Kor./kBap- 4,

TM 03 TOJI0OBOE YHCIIO YACOB HCIIOIB30BaHHS MaKCHMAaIbHOH pEﬂKTHEHGﬁ MOIITHOCTH IIPpH

ITOTPeOIEeHHH U3 SHEPTOCHCTEMEI (.

3HaUYeHHE TM QBGHPE,I[EJIHETGH B 3aBHCHMOCTH OT COOTHOILICHHA Y Ky o BBEIPAZKCHILAM.

Tr(Ky —2¢+1
anLlJEHMTMQ3= r (K v );

21 =)
T-(1—

IJIe Y — CTENIeHh KOMIIEHCAI[HH, BEIHYHHA KOTOPOH MOJKET OBITE IMpHHATA paBHOH 0,7, 0.6,
0,5: 0,25 ma I'TII ¢ nepBuyHBIM HarpspkeHHeM 35,110, 220, 500 kB coorBeTcTBEHHO H IIPH IIO-
TpeOIeHHH H3 3HEPrOCHCTEMBL O3, IIPH IHMTAHHK OT IIIHH I'eHePaTOPHOI'O HAITPsDKEHHS v = 0,25,
K11 — OTHOIIIEHHE HATYPaIbHOH MIHHMAILHOH HAarpy3KH K HaTVypaJIbHOH MaKCHMAaJIbHOH

Harpyske, MpHHHMaeMoe I 1 -, 2-, 3-CMeHHOHH HeITpephIBHOHM paboTsl paBHEM 0,9; 0.8, 0,7, 0,8

COOTBETCTBEHHO.
OOKYMEHT NOANMMCAH
SNEKTPOHHOW MOANnChIO g 1-, 2-, 3-CMEHHOH H HEIIPEPEIBHOH PabOTEI
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Y aenbHasi CTOMMOCTS IIOTePh aKTHBHOH MOIIHOCTH B CHHXPOHHEIX JIBHIATENSIX H KOH/EH-
caTopax IIpH reHEPHPOBAHHHM HMH PeaKTHRHOH MOIIHOCTH:
Cor =a Ky, +b-Tr-107%-Ky,.

[Tocre ornpeeneHnsI BEIMYHHEI COOTHOIIEHHS R 1o Tadi. [123 HaxoauTcsa KO3 QHIHEHT
a. CymMMapHas peakKTHBHAS MOIITHOCTh OT CHHXPOHHBIX JABHIaTElIeH HOMHHAILHOH MOIIHOCTEIO

Py <2500 kBt 1 ckopoctH

n<1000—:

MHAH

Qp2 = Z{I *Quu

PeakTHBHAas1 MOIITHOCTE OT CHHXPOHHBIX ,I[BI[[‘EI,TEJIE]?‘I: KOTOPYHO SKOHOMIYICCKI 1[ETIEC000-

PasHO HCIIOIL30BATh JJIS1 KOMIIEHCAIHH ITPH OJHOBPEMEHHOM ITOTPEOIEHHH H3 SHEPTOCHCTEMBI
Qs, onpeienseTcs 1o (popMyIIe
Q;[ — Q,ql + Q,{[E'
[Tocne ompezneneHHA Qnq, Quy, QzCOCTABIIETCA OaTaHC PeaKTHBHOH MOIIHOCTH Ha I'pa-
HHUI[e OaJTaHCOBOI'O pasrpaHHYEHH S C SHEPIrOCHCTEMOM:
ﬂQr — Q:p_ QHE]_ R Q;; . Qa'
Ecm AQ' <0, TO peKOMeHAYeTCS YMEHBIIIHTE 3HaUeHHe (O3 10 o0ecrieueHH s YCIIOBHSI AQ'

= 0. IIpu AQ' > 0 paccMaTpHBAETCSA BO3MOKHOCTE ITOIYUEHHS JOIOIMHUTEIPHON PeaKTHBHOM

MOIMHOCTH OT CIICAYIOLIHX HCTOYHHKOB.

L= 1
1) CHHXpPOHHBIX JBHTaTelei MOITHOCTEIO 10 2500 kBT o n < 1000 —, ecnu pacnonarae-
MHAH

Masl MOIITHOCTh 3THX JABHIaTEIeH HE HCIIOJIB3YETCS IMOMTHOCTRIO IIPH MOTPEOIEHHH H3 SHEPrOCH-
CTeMBI SKOHOMHYECKOI'O 3HaUeHNH S (5

2) BHK, monmomHHTeIbHO YeTaHaBIHBaeMbIX CBEPX Onx;

3) BBK, ycraHaB/mBaeMBIX B y31axX Harpy3kHu 6 — 10 kB;

4) sHeprocHcTeMBI, BeIMYHHA KOTOPOH IPeBHIIIAeT SKOHOMHYECKOe 3HaueHHe Oy = AQ' .

L[EHECGG@I)EIBHGCTL 0oJIee ITOIMHOTO HCIIOIb30BAHH pEElI{THEHGﬁ MOMIHOCTH OT CHHXPOH-

HEIX IBHUTaTeled MOIMHOCTBRIO 2500 kBt u n < 1000 L-.:':rHI:ae,;z[EJLf»In;a'ru::f-I rmo tabmn. 1123 ¢ yueToM
MHH

CIIEIVIOLIHX TTOJIOKEHHI.

JIns ipeAnpHsaTHi ¢ 1-, 2-, 3-cMeHHOH padOoTOH 3aTpaThl Ha FreHEPHPOBAHNE PEAKTHBRHOM
MOII[HOCTH CHHXPOHHBIMH JIBHTATEISMH COITOCTABISIOTCS C 3aTpaTaMH Ha ITOTpeliieHHe peaKTHB-
HOH MOIIHOCTH M3 3HEeProCHCTEMBI, IPEBBIIIAIOIIEE S3KOHOMHYECKOE €€ 3HAauYeHHe, H Ha TeHepH-

AOKYMEHT MNOAMUCAH oHK. IIpH 3TOM HCIIONE3VIOTCS CIIEAVIOIIHE CO-
ANEKTPOHHOW NOANUCHLIO
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C 3k
Qn 1R =

Cor Cor

R =

JUIST IPEMTPUSITHH ¢ HETIPEPBIBHBIM PEKUMOM PadOTHI 3aTpaThl Ha T€HEPHPOBAHHE PEaK-
THBHOH MOIITHOCTH CHHXPOHHBIMH JBHTATEISIMH COIIOCTABRIISIOTCS C 3aTpaTaMH Ha IIOTpeblIeHHE
PEAKTHBHOH MOIIHOCTH H3 3HEPrOCHCTEMBI, IIPEBBIIIAIOINIEE SKOHOMHYECKOE 3HAUEHHE, H Ha T'e-
HEPHPOBaHHE PEeaKTHBHOH MOIITHOCTH YcTaHOBKaMH bBK. CoOTBETCTBYIOIIHE 3TOMY COOTHOIIIE-
HIU

C 3BE
on HR =

Cor Cor

R =

B YKd3aHHBIX COOTHOIICHHX CQn_ YACIIbHAA CTOHMOCTE ITIOTPEC OneHH pEﬂI{TI[BHGﬁ MOIII-

HOCTH H 5HEPI'HH H3 SHEPIOCHCTCMbI an ITPEBBIITAOIICE SKOHOMITYCCKOC 3HAYCHIIC,
Jue H 3gx — YIACIIbHBIC 3a4TPAThl Hd KOMIICHCAITHIO pEHICI‘HEHGﬁ MOIITHOCTH YCTAdHOBKaMH

BHK u EBK, py0./xBap.

YIienbHas BeTHYHHA Cq JUTS MOTpeOHTeNeH, HMEFOIIX IPHOOPE! yueTa MaKCHMAaJIbHOM

PEAKTHBHOH MOII[HOCTH:
2K K,
1+K,’

Con = (€2 + d,Tyy,, ~1072)-

rjae C, —1mara 3a 1 xBap noTpediaeHHON 13 SHEPTrOCHCTEMBI PeaKTHBHOH MOIIIHOCTH, IIpe-
BBIINIAIOIIEH SKOHOMHYEeCKOe 3HaueHHe, Cr = 3,6 pyO./(kBap- ron);

d2 — mnara 3a 1 KBap-4 peakKTHBHOH SHEPIHH JJIS IMOTPeOHTENeH, HMEIOIMHX ITPHOOPEI
yueTa Quyaxc, d2 = 0,09 xor./(kBap-4);

_—

TM o T'OJOBOE YHCIIO YaCOB HCITOIB30BaHHI MaKCHMAJILHOH pEElI{TIIEHGﬁ MOIIIHOCTH IIPH

ce ]’[GTPE@HEHI]II H3 SHEPIOCHCTEMEIL, ITPEBBIIIAIOIIEM SKOHOMHYCCKOC 3SHAUCHHCE. BemmuinHa OITpE-

nerstercs o gopmynam (7.12) u (7.13) mpH 3HAYEHHIX

Qn
=1—-—
P 2,

re O, — nmoTpebileHHe H3 SHEPTOCHCTEMBI PEAKTHBHOM MOIITHOCTH, ITPEBHIIIAIOIIEE SKO-
HOMHYECKOe 3HaYecHHE.
Y HenbpHBIE 3aTPAThl Ha KOMIIEHCAI[HIO PEaKTHBHOH MOIIHOCTH KOHAEHCATOPHBIMH YCTa-
HoBkaMH bHK u BBK:
Bux = 0,22C + 3pux
Bex = 0,22(Cyx + Cp) + 35

AOKYMEHT TOAMNMCAH irapeit BHK, BBK u Beikmouarens 6 — 10 kB. Ux
ANEKTPOHHOW NOAMNUCHIO
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Cex = 3,7 — 4,9 pyb./kBap,
Cg = 0,5— 3 pyb6./kBap — auaa kamep KCO,
C, =09—5,1pyb6./xkBap — a9 kamep KPY.
3HaueHNS Cuyx, Coe, Cy TOTDKHBI OBITh OTKOPPEKTHPOBAHEL B CBS3H C YBEIIMYEHHEM CTOH-
MOCTH KOMIIEHCHPYIOIIHX YCTPONCTB HA TEKYIIMI IIEPHO] BPEMEHH.
SHAUEHH A 3 H Ippx OTIPEJEISIOTCS CIEAYIOIIM 00pa3oM:
By = Cpr " APy
Spex = Cpr " APy,
rjae APyy U APz — VIIbHBIE TIOTEPH AaKTHBHOH MOINHOCTH B ycTaHOBKaX bHK n BBK,
IIPHHHIMaeMble paBHBIMH: APy = 0,004 xB1/KBap; AP« = 0,002 xB1/KBap.

[To HaiileHHOMY HaHMeHBINIEMY 3HaYeHHIO R ompefensercs u3 Tadn. 1123 kospuimeHT

C YUCTOM HOMHHAJIBHOH pEﬂKTHEHGﬁ MOIOTHOCTH CHHXPOHHBIX JIBHTATEIIcH

Qg =) @ Q.

Ecm 3HaueHHe R OKaKeTcs MeEHBIIEe pacCUHTaHHOro I10 ¢gopmymne (7.10), To BeaHdIHHA
Qﬂa — Qﬂz'
Pes3ylbTHpYIOIEE 3HAUEHHE HCIIOIB3YEMOH peaKTHBHOH MOIIIHOCTH OT CHHXPOHHOT'O JIBH-

raTers
a =0Qn, + 0y
CHOBa cOCTaBIIeTCS OaTaHC peaKTHBHOHN MOIIHOCTH:
AQ" = Q_p + Qux1 — ; — Q.

Ecm AQ" > 0, TO 11 IIpeMIPHATHH € 1-, 2-, 3-CMeHHOH paboTOH pacCMaTpHBAETCS IIENe-
c000pa3HOCTh JOMOIHUTEIRHON YeTaHOBKH bHK MOIIHOCTERIO (y». C 3TOH LIETBIO OIPEACISIETCS
3HAUEHHE SKOHOMHYECKH IIENIECO00pasHOH PEAKTHBHOHN MOIIHOCTH (J,,, KOTOPYIO MOKHOIIEpE-
JaTh Yepes IeXOBhle TPaHC(POpMaTOPHI B CeTh 0 1 KB 1m0 KpHTepHsIM MHHHMAIbHBIX aKTHBHBIX
rmorepb B ceTH 6 — 10 kB, cronmocti BHKH crommocTH rmoTpebiiseMon peaKTHBHOH MOIIHOCTH
(PHEPrHH) H3 SHEPTOCHCTEMBL.

HpII HG'I‘I)&@JI&I—]IIH H3 SHEProCHCTCMbBI MOIITHOCTH Qn:. IIPEBBIIIAIOMICM 3KOHOMHYCCKOC

SHAQUCHHE,

3HE B C'?H

T

AOKYMEHT NoanmncAH
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3adaruin:
3aoarue Nel
[Ipemnpusarne ¢ IByXCMeHHOH paOOTOH ITHTaeTCsa OT MOACTAaHIIHMK HanpspkeHHeM 110/10

KB 1 HMeeT pacueTHYIO aKTHBHYIO Harpysky £, = 4.5 MBT.

OnpeermTs ML MPETPHATHS 3HaUYeHHe Q.

3aoarie Ne2

OHPE:,I[EJ]IITB MOOTHOCTD HITSKOBOIIBTHBIX 6&Tﬂp€ﬁ KOHJICHCATOPOB QHFC LA TPYIOIEL IIEXO0B

MAIITHHOCTPOHTCIIbHOI'O ITPCAIIPHATHA, PACUCTHBIC HAI'PY3KI KOTOPBIX COCTABIIAIOT .
BaPHAHT a

— MeXaHHYeCKHH 1[eX: PP = 2200 kBT, QP = 3100 xBap:;
— arperatHbiii iex: P = 1800 kB, Q_ = 2000 xBap;

— TepMmecKiii iex: P = 2300 xBt, Q= 2600 xBap;
— cOopounsni 1ex: P, = 1300 kBT, Q= 1500 xBap

BapHaHT 6

— HHCTPYMeHTalbHBIH Lex: P, = 800 kB1, O = 900 xBap;
— peMoHTHEIH 1ex: P, = 400 xBt, Q= 500 xBap;
— SIEKTPOIM3HBIH HexX: P = 450 kBt, O = 250 xBap;

— IokpacouHbI 1ex: P = 600 xBr, 0, = 500 xBap.

3aoariie Ne3
Ha rmpe AnmpHstii ¢ IBYXCMEHHBIM PEKHMOM PadOThI HCITOIB3VIOTCS YETHIPE CHHXPOHHBIX

AJIEKTPOJBHIATEILS (PHH = 1600 kBT, n = 1000 M, U =10 kB, cos¢= 0,88). Onpenenurs cym-

MAPHVIO PCAKTHBHYIO MOITHOCTE, KOTOPVIO S5KOHOMITHCCKII HEHECGG@I)EIBHG ITOIIY4aTk OT CIHH-

XPOHHBIX JBHTAaTeNeH. DIeKTPOocHa0KeHHE ITpedIIpHATHA ocyilecTBIgeTca oT I'TIII-220/10 kB.

3aoarie Nod
Ha npeAnmpHsaTHH ¢ TPeXCMEHHBIM PeKHMOM PaOOThI HCIIOIb3YIOTCS YETHI Pe CHHXPOHHBIX

slIeKTpoABHTraTensI. OQHH H3 HUX HMEET HOMHHAIILHBIE TTapaMETPBI: PH =3 MBT, n =1500 Mun"’,

IT =10 ¥R _cosd = 0 RO _(Oeranrurre amewTnoTBHTATEIH HMEKOT OJHHAKOBEIE MapaMeTphl: P =
NOKYMEHT NOoAanncAH B

SNEKTPOHHOW NOAMUCHIO
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1,25 MBT, n= 500 mrm’, U = 10 kB, cosd = 0,.87. BnekrpocHabkKeHHe IIPeITIPHATHS OCYI[ECTB-

nsercd ot T3] Ha HarmpskeHHH 10 kB. Orpefenurs CYMMapHYIO peaKTHBHYIO MOIITHOCTE, KOTO-

PYHO SGKOHOMHYECKH HEHEGDDﬁpﬂBHD ITOJIYHAaTh OT BCCX CHHXPOHHBIX BHEKTPG,[[EIH‘HTEHEﬁ.

3aoarue Ne5

Ha IMPpEAITPHATIHH C JBYXCMCHHBIM PCKIIMOM paﬁﬂTLI YCTAHOBJICHBI JBd CHHXPOHHBIX

3JIEKTPOJABHIATENS ¢ HOMHHAIBHEIMH ITapaMeTPaMH PH = 1,25 MBT, n = 500 Mum!, U = 10 kB,
cos¢ = 0,89. DnexTpocHaOXeHHe MPEMIPHATHSA C PacUeTHOH peaKTHBHOH Harpy3KOil 0, =45

MBap ocymectisgercs oT noacranimy 110/10 kB. CocTaBHTE H ImpoaHaIH3HPOBaTh OallaHC pe-

AKTHBHOH MOIITHOCTH IIO IIPEAIIPHSTHIO, IS KOTOPOI'O QBZ 1,3 MBap; QH = 1,2 MBap.

¥l

3aoarue Neb

Pesynbrarel a”Hami3a 0ajlaHca pPeaKTHBHOH MOIIHOCTH IO MPEMIPHSATHIO TIOKa3all, YTo
Q'A> 0. OnpedeInuTs BEIHYHHY JOIMOIHHTEILHOH PEaKTHBHOH MOIITHOCTH (73, KOTOPYIO MOT'YT
IreHEpHPOBaTh JBA CHHXPOHHBIX JBHTATENd (MCXOMHBIE JaHHEIE H3 3aa4H 5). COCTaBHTb H ITPO-

aHAJIM3HpPOBaTh OallaHC PEAKTHBHOH MOIITHOCTH (O"'A IO IIPEAIIPHSTHIO.

3aoarie No7
PacueTHas Harpyska IIpeQIIpHATHS ¢ JBYXCMEeHHBIM PEeKHMOM PadOTEHI, ITHTAKOIIETOCS OT

I'TITI-220/10 kB, cocTaBIseT: PPZ 3.5 MBr QPZ 4,3 MBap. Axnam3 6anaHca peaKTHBHOH MOIII-

HOCTH I10 IIPeAIPHATHEO IToKas3ai, yTo Q'A =870 kBap u Q"A =630 kBap. OnpenaemiTs BETHUHHEI

JIOTIOTIHHT eIIbHOH pEﬂH’I‘HEHGﬁ MOIITIHOCTH HH3KOBOJIbTHBIX 6&Tﬂp€ﬁ KOHACHCATOPOB H Q H

"HE®
QHI{‘

3aoarue Ne8
[Ipemmpusarue ¢ pacueTHbIMH Harpyskamu P, = 6000 xBt, Q= 7000 xBap nmeer Herpe-

PHIBHEIH pekiM paboThl H ImHTaeTcs oT I'T111-220/10 xB. Axami3 6amaHCcOB peaKTHBHOM MOIITHO-
cTH rokasair, yTo AQ' = 1200 xkBap, Q'AQ"A =900 xkBap. OcyIecTBUTL JOIIOIHHTEIBHBIE MEPO-

ITPHATHA ITO KOMIICHCAIIITH pEElKTI[BHGﬁ MOIITHOCTH Ha ITPCAITPHATHH.

_I.-'I_.__==:.=' — = = - == = = —_—= ==

NOKYMEHT NOAMNMMCAH
3NEKTPOHHOM NOANMUCHIO | - o
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 - PCaKTHBHOH MOLIHOCTH Ha ITPEATIPHATHH :
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

OMIICHCAaITHI1 pEﬂI{THEHDﬁ MOIITHOCTH.
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3. KaxkuM o6paszoM IMPOHCXOJUT HCKYCCTBEHHAS KOMIIEH CAIHI PeaKTHBHOH MOIITHOCTH?
4. YKaXure THITBI KOMITEHCHPVIOIIMX YCTPOHCTB. OTMEThTE JOCTOMHCTBA M HEJAOCTATKH
KaXI0T0 BH]IA.

5. OnpenenmmTe MOpsaoK BEIOOPa KOMIIEHCHPYIOILETO YCTPOHCTRA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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IIpakmuueckaa paooma Ne9. OnpeoeieHiie MecCHONOJIOHCEHUA UEX060IL NO0 CIMAHIUIL.

Ilens: [IpnoOpecTH MpaKTHYEeCKHE HABBIKH IT0 PacueTy H BEIOOPY MECTOITOJIOKEHH S I[€XO0-

BOH TTOACTAHIL[HH.

OCHO6bI MeopUlL:

Teopus orpeieIeHHs MeCTOIIOIOKEHH T HCTOUYHHKA TTHTAHIS, MOXKHO CKa3aTrh, OCHOBaHa
Ha 3aKOHAaX KIIaCCHYEeCKOH MeXaHHKH (oIpejielIeHHS I[eHTpa TsDKecTH). XapakTepHa OOIIHOCTD
IToxX0a: OT BeIOOpa MecTa 1 mKkador 2YP, tpaHcpopmaropor 3YP, moacranimit PII-10 kB u
I'IIIl mo pacronmoxenus TOLl, YPII u apyrux HCTOYHHKOB IMTAHHS SHEPrOCHCTEM. YPOBHH
HMEIOT pasiIMyHble orpaHHYeHHs. HarpmMep, aima TOLl BaKHEL ITOTpeOHTENH TOopsSYeH BOIALI H
pasMEIIEHHE TTAPOBEIX BO3AYXOAYBOK, IS [ 1111 — BOBSMOKHOCTE pasMeIleHH s BOII3H SHEPTOeM-
KIX arperatoB M 0cCOOeHHOCTH BBOZa JIDI1 BRICOKOr 0 HaIpsoKeHM ST, 171 IoACTaHIH 4YP — HeoO6-
XOJIMMOCTh TEXHOIIOTHYECKOI'O VITPABIEHH S BRICOKOBOJILTHEIM O0OPYIOBAaHHEM IIH pa3zOpocaH-
HOCTB TOACTAHIMH 3YP, OIpelersieMbIX, B CBOKO OYEpPedb, XapaKTepoM Har py3KH H CTPOHTEID-
HBIMH PEIeHHSIMH I10 OTAeJIEHHIO (COOPYKEHHIO);, U1 2 YP — KOIHYecTBO, eJHHHYHAS MOIITHOCTb,
PEXKUMEI PaOOTHI 3JIEKTPOIIPHEMHHIKOB H TEPPHTOPHATIBHAS BBIJIEIIEHHOCTh YYaCTKOB H T. 1.

JITHHA JIMHIGE OT 1-TO ITOTPeOHTEeNS 10 HCTOYHIKA IHTaHng M1 B mpsaMoyronbHOM CHCTEME
MO2KET OBITh BRIpaKeHa 4yepe3 koopanHaTel MUII X, v H KoopauHaTe IMOTpeOHTENEH X, Vr (3IIEK-
TPOIPHEMHHKOR J111 2 YP; mKagoB 2YP H 3JeKTpONIpHEMHHKOB, ITHTAKOIIXCSA OT IIMHTa HH3KOIO
HaIlpsDKeHHI TpaHcpopMaTopa ana 3YP; TpancopmatopoB 3YP H BEICOKOBOIBTHBIX 3JIEKTPO-

nBuratenel a1 4Y P, arperatoB u T1I, nmuraronmxcsa ot SY P, H pacipe e TENbHBIX IO CTaHI[HI

11 SYP):

[ = \/(x-x,-)i +(J.;—-3.s;.}2 W I = ‘x-x,.

+|J"""y;'|*

TEGPI[H EBI@GPE], MECTd PaAcCIIOJIOKEHHA HCTOYHHKOB IDNTAHIA ObIIIa CO3/1dHa,
KOoI'la I PACUCTOB HCIIOJIb30BAIM BCIIHYHHBI ITPHBCACHHBIX 34TPAT 3:,. I[JIH OTJIeJIbHOH JIHHHH

AIIEKTPOIEPeayH 3. ONpeAelNsUIH IT0 YPaBHEHHIO
; 2 2
3i = (EKE + P 3(0K g +Brf))/'}’UHDMﬂ'£f = 3il;
CyMMapHBIe MpHBeJAeHHbIEe 3aTPaThl AT IT JIHHHI (pagHaabHO-TyueBasl CeTh) TeOpeTHYe-

CKI OITpCACIOIMBI, €CIIH B34Tb 3d OCHOBY JCTCPMHHHCTCKVIO TOYKY 3PCHITA, COI'TIACHO I{GTGpGﬁ

CYINCCTBYIOT OJHO3HAYHBIC HCXOJIHbBIC JdHHbBIC JJIA KaXJIO0H JIHHHH K MOMCHTY IIPHHATHA PCIIIC-

NOKYMEHT NMoanncAH
ANEKTPOHHOW noanucekio BHOCTH ITIOCJIC 3dBEPHICHIA CTPOHTCJ/ILCTBA H BbI-
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxora TateAaHa AnekcaHpoBHa
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HMMmeeTca psag MareMaTHUECKHX METOJOB, ITO3BOJIIONIMX AaHATHTHYECKH OIIPEIEIHTh
YCIIOBHEBIH IIEHTP 3IIEKTPHYECKHX HArPY30K IIPOMBIIIIEHHOIO IIPEIIPHATHS HIIH OTAEIIBHEIX €r0
11eXOB. | I pH OTBICKAHIH I[EHTPA AIEKTPHUECKHX HArPy30K, HAaIIpHMED, 1[€Xa JJI pa3MEILeHHs pac-
IIpeJeHTeIbHOHM noacTaHInl 4Y P, Hemomb3yeTcs 1o1aH 1iexa ¢ pacronoxkenneMm T1I 10/0,4 kB
(3YP) H oTAeIBEHBIX BEICOKOBOIBTHEIX AIIEKTPOIPHEMHHKOB 1Y P, a IIpH OThICKaHHH IIeHTPa 3IIeK-
TPHYECKHX HArPY30K IPeINPHITHS cpeJHeH MOIMHOCTH (IS KPYITHOI'O IIOHCK I[eHTpa He HMeeT
CMBICIIA) HCITOJIb3YETCS €r0 FeHePaAIIbHEIH IUIaH, a B KaUECTBE OTeNIbHBIX IIOTPeOHTENIEH paccMaT-
pHBArOTCS IexXa npeanpuarusg. Hanbomplee paciipocTpaHeHHEe TTOIYYHII METO, COTTIACHO KOTO-
POMY €CIIH CUMTATh HATPY3KH I[€Xa PABHOMEPHO PacCIIPeIelIEHHBIMH I10 €0 IUIOM[AAH, TO LIEHTP
Harpy3ok (1]5H) MoKHO IIPHHATH COBHAMAIOIIHM C IIEHTPOM TSDKECTH (PHTYPHI, H300pakaroIei
1[eX B ITaHe (pHC.). B eHCTBUTEIIEHOCTH K€ HarPy3KH 1[eXa pacIIpeJelIeHbl IO ero INIOMagH He-

PaBHOMECPHO, IIO3TOMY ILICHTP HAaI'PY30K HE COBIIAJACT C IIEHTPOM TSKCCTH LI€Xa B IUIAHE.

U3H

| _*Tepmmecxan
HArpyaKd o

|
|
|
; QceeweHua"

1 ] i 1 1 ] 1 -
10 20 30 40 S0 o0 0 B0 90 100 XM

Harrmire MHOr03TaKHBIX 3JaHHH I1IEX0B H PACIIONIOKEHHE 3IIEKTPOIIPHEMHHKOBHA Pa3JIiy-
HBIX OTMETKaxX OOVYCIOBIIMBAIOT VUET B pacueTaxX TPeTheH KOoOpAHHATHEL. KoopamHaron 21 mis
IBYX- H TPEXATAXKHBIX 3JaHHH HE MMEET CMBICIIA ITOIb30BAaThCS, B YACTHOCTH YUHTBIBATE TPedo-
BAHHS O pasMeINleHHH O000OPYAOBAHHS BHIIIE HYIIEBOH OTMETKH. KOOpAHHATOH 2 MOKHO ITpeHe-
Opeus H B CIIy4yae, KOrja pacCTOSHHE OT LEHTPpa Harpy3kH rotpedurers, HarrpuMmep, KTII, go 1eH-
tpa HMII, Hanpumep, P11 10 xB, B 1,5 pasza Goisplie BEICOTHL 34aHUS. [IpaKkTHUeCKH YUeT TPeThel
KOOPIHHATEI B PEAIbHOM ITPOEKTHPOBAHNH ITPOMBIIUIEHHBIX IIPEAIIPHATHI HE TPeOyeTCs.

[Ipu paspaboTKe CXeMbI 3eKTPOCHAOKEHIS ITPOMBIIIIIIEHHBIX ITPEMTPHATHI PEKOMEHTY-

cTCAH Pa3MCIIaTh HCTOYHHEIT ITHTAaHIHA C HaHOOIBIIIIM IIPI [OHKEHHEM K

ACKYMEHT NOANUCAH HMACTCAH }*‘EJIGEHBIﬁ IMCHTDP. HpDEE,I[H dHAJIOT'HIO
SNEKTPOHHOWM NOoANUCHLIO
Ceptudhmkar: 1 12000002A633E3D113AD425FBS0002000002A6 - TIPOH3BO/ICTR, I[EXOB, GT,I[EJIE:I—[[Iﬁ:, Y4aCTKOB, Pp
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa
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KOOPAHHATBI HX IICHTPaA A1 PasMCHICHIA HCTOYHIKA INTAHITA CIICAVIOOICIO YPOBHA CHCTCMbBI

3JIEKTPOCHA0KEeHH I MOKHO OITPEAEIHTE IO (POPMYIIaM:

H

-’Cﬂ=§ﬂi"ﬁ-/£ﬂ; yu=_§ﬁy;- 2B

i

OrHcaHHBIH MEeTOJ OTHICKaHH I IIeHTPa AIeKTPHYeCcKHX Harpy3ok (L{OH) ormiyaeTcs mpo-
CTOTOH H HaITISIHOCTEIO, OH JIETKO peanusyercs nma SBM. [lorpernmocTs pacyeToB 110 STOMY Me-
TOAY He ITpeBHIIacT 5-10 % H onpeAenseTcss TOUHOCTHIO HCXOMHBIX JaHHBIX

B oO01memM ciyyae TakoH ITOAXOM HE OOeCIeunBacT MHHHMYMa IIPHBEIEHHEIX 3aTpaT Ha
ceTh. lIpH IBYX HEOMMHAKOBEIX HArpy3Kax I[eHTPp OyIeT MeXIy HarpysKaMu, OITHKe K HaHOOIIb-
mer. Ecinu croga momectuts MII, TO IpHBEIeHHBIE 3aTPAThl HA CETh CIIOXKATCS M3 3aTpaT Ha y4a-
CTOK CETH, IMTAIOM[MI MEHBIIVIO HAarpy3Ky, H 3arpaT Ha YY4aCTOK CETH, ITHTAFOIHI OOIBIIYIO
HarpyskKy. Ecm cTporo HCXOAHTh M3 MHHIMYMa IPHUBEJecHHBIX 3arpaT, To MII crnexgyer coBme-
CTUTh C HaMOOJBIIENH HATPY3KOH, YTO OOECIIEUMBAECT SBHO MEHBIIHE 3aTpaThl, TaK KaK BCS CETh
OVIET COCTOSTH TOJIBKO U3 OTHOCHTEIIFHO JEIINEBOrO ITPOBO/IA, IIHTAOINETO MEHBIIVIO HAT PY3KY.
[Ipu urcie Harpy3ok OoIbIle ABYX B OOIIEM CIIyYae BO3HUKAeT aHAJIOIHYHAas CHTYaI[Hs.

IIpn pemenmn Borpoca o pasmemeHuun HMII u  onpeneneHHH HX MOIHOCTEH
BO3MOJKHBI TPH CIIy4as:

1) MECTOITOJIOK EHIE OITPENETIEHO YCIIOBH SIMH I€HITIaHa
I TpeOOBaHMSAMH TEXHOIIOT OB,

2) MECTOIIOJIOKEHHE MOKHO BapbHpPOBaTh B OIPaHHYEHHBIX IIpeJellaX, HO H3BECTHEI
HarpysKH, KOTOPEIE ITPEAIIoIaraeTcs IMTaTh oT Kaxiaoro M1,

3) HE H3BECTHEI YHCIIO Z008 pacmpeaelieHHe Harpy30K
110 oTaemsHbM U .

Jst HekoTOpeIxX MII Ha MeCTOIOIOKEHNE HAKITAAbIBAIOTCS OIPaHHYEHN . 3TO Hanoboee
OOIIMI CcIIy4yaH, OTBEYAIOIHH peallbHOH IPAKTHKE H XapaKTEPHBIH IS BCEX YPOBHEH CHCTEMBI
3JIEKTPOCHAOKEHI .

B nepeoM ciryyae 3ajjaya CBOJUTCS K PACIIPENIETIEHHEO HATPY30K 110 OTIEIbHBIM HCTOYHH-
KaM IIMTaHHS U K OIIPeeIeHHIO MOII[HOCTEH HMIL

Bo BTOpOM ciIy4ac 3ajaya MOKET OBITh PEIIEHA METOLOM JIMHEHHOTO IPOrPaMMHPOBaH IS,

€CIIH OI'PaHHYCHHA Hd Pa3MCIICHHC UII MOI'VT OBITH 3aJaHBI B BHJE CHCTEMBI JIHHEHHBIX HEPpa-

BCHCTE.
P, =ax+tbyt+tec >0 k=1,2,..,m
AJOKYMEHT NoarnncAH .
SHEKTPOHHOM NOAMMCHIO TIpElETIeTCd KaK HEeKOTOopas —IIOCTOSHHAsS
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 -
Bnapenel: Lle6ayxosa TaTesta AneKkcaHaposHa IPCOIIPHATILA. B ACHCTBHTCIIbHOCTH LICHTP CMC-

:0/1EMOH MOIITHOCTH OTJIEJIEHBIM ITPHEMHHKOM,
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I[eXOM H IIPeIIPHITHEM B 1€JIOM B COOTBETCTBHH C I'pa(pHKOM Harpy3KH (Ha CTaJHH ITPOEKTHPO-
BaHHS I'pa(pHK H3BeCTeH IMPHOIIMKEHHO, a Ha CTaHH SKCITIYaTallHH IIOCTOSHHO MEHSETCS), H3Me-
HEHHSMH CMEHHOCTH H APYTHX COIHAIbHO-3KOHOMHYECKHX H 3KOJIOIrHYECKHX VCIOBHH, Pa3BH-
THEM IIPEAIIPHATHA. B CBSI3H ¢ 3THM LIEHTP 3JIEKTPHYECKHX HAarPy30K OITHCHEIBAET BO BPpEMEHH Ha
reHepalbHOM IIaHe ITPOMBIIIIEHHOT O ITPEAIIPHATHS (PHTYPY CIIOKHOH (POPMEI IT03TOMY ITPaBHIIb-
Hee TOBOPHTE HE O ILIEHTPE KaK HEKOTOPOH CTA0IBHOH TOUYKE, 4 O 30HE PACCESHH L

3agayM, CBS3aHHBIE C IIOCTPOEHHEM PAIMOHAIBHBIX CHCTEM 3JIEKTPOCHAOKEHH S
ITPOMBIIIIEHHBIX TIPEMIPHATHI, OTHOCSITCS K YHCIIY OITHMH3AIHOHHBIX. B 3MIeKTpHKE BBIJEIIN-
JIOCH JIBA MOAXOJA K PEIIEHHIO 3a4ay OIITHMH3AIMH . CTaTHYECKHI H JHHaAMHYeCcKHH. [IpH cratn-
YECKOM IIOAXOJZ€ K PEIIEHHIO IPOEKTHBIX 3ajlay He YUHTHIBAETCS H3MEHEHHE SIIEKTPHUYECKHX
Harpy3oK BO BpeMeHH. [IpH JHHAMIYECKOM ITIOAXOJE VUHTBIBAETCS JHHAMHKA CHCTEM 3IIEKTPO-
CHaOXXeHI BO BpEMEHH Ha IepCIieKTHBRY S, 10, 20 11eT, 0cOOeHHO B YaCTH H3MEHEHH S SIEKTpHYE-
CKHX Harpy30K, II03TOMY IIPHHUMAEMBIE PEIIEHHS IIOIIYYAar0TCs 00j1ee 000CHOBAHHBIMI.

IIpn 1nepexoze K KOHKPETHOMY IIPOEKTHPOBAHHIO CIIEAYET IIOMHHTB, YTO ITPOEKTHPOB-
ITHKH IITHPOKO IIPHMEHSIIOT ITPO(peCcCHOHATIBHO-JIOTHYeCKHI MeTOJ[. CyTh ero IMPHMeHHTEILHO K
BEIOOPY MECTOIIOJIOKEHHS ITOACTAHITHH 3aKITIOUYAETCI B TOM, UTO OILITHBIH ITPOEKTHPOBIIHK YaCTO
IIPHHHMAET PEIleHHe, He IpHOeras K BEIYHCIEHHSIM KOOPAHHAT. OH ITOMIB3YETCSI XOPOIIHNMH 3Ha-
HHSAMH OOBEKTOB ITPOEKTHPOBAHNS, OOBEKTOM-aHAIIOIOM, VUHTEIBAET PEAJIbHBIE OrPaHHYEHHS H
IpyrHe He(pOpMaIH3yeMbIe CBEeJIeHH .

3ajauy BEIOOpA MECTOIIOJIOKEHH S TIOACTAHIIMI IIPHUXOMUTCS PEIIATh Ha Pa3IIMYHBIX YPOB-
HSIX CHCTEMBI 3MeKTPOCHAOKeHH. OIBIT IIPOEKTHPOBAHHS ITOKA3BIBAET, YTO BEIOOP MECTOIIOIIO-
KEeHH S 1eXOBBRIX T1I ocyIecTBISETCA, KaK IPaBIIIO, 03 IIOCTPOEHHI KaPTOrPaMMBI Harpy30K Iie-
XOBBIX ITOTPEOHTENEH 3IEKTPO3HEPIHH. OOBICHSETCS 3TO TEM, YTO PACIIONIOKEHHE IEXOBRIX T11
B IIEHTPE IMHTAaEMBIX HMH Harpy30K 4acTO OKAa3bIBAETCS HEBO3MOJKHBIM H3-3a PA3/IMUHBIX OI PAaHH-
YeHHH (TeXHOJOTHYECKHIX, TPAHCIIOPTHBRIX M T. I1.). 1103TOMY JIJISI OTBICKaHHS IIeHTPa I[EXOBOH
CETH HCIIONB3YIOT ITPHOIHKEHHBIE METOIBI. IS YITPOIIEHHOI'O OIPEAEIeHHS KOOPAHHAT B I[€X0-
BOH CETH MOJKHO BOCIIOIB30BAThHCI METOMHKOH, IIPHMEH IEMOH IIPH ITPOKIIAJIKE YYACTKOB CETH IO
B3aHMHO IePIIEHIHKYIIIPHBIM HalTpaBIeHHSIM, KOTOpas 3aKIIOYacTCa B CIIEAYIOIIEM:

1) 4roOBl HalTH KoopAHHaTy X0 I[eHTpa Harpy30K, HEOOXOJHMO IIepeJBHIATh Ilapall-
JIETIBHO caMOM cebe IPOBEAEHHYVIO IIPOH3BOJILHO HA IUIAHE I[€XAa BEPTHKAIBHVIO JIMHHIO 0 TEX
ITIOP, ITIOKA PasHOCTh CYMM Harpy3oK JIEBEE H IIPABEE 3TOH JIMHHH IIOMEHSET 3HAK HIIH CTAHET PaB-
HOH HVYIIIO, T. €. HAIPY3KH CTaHYT PABHBIMH

AOKYMEHT NOANUCAH TOPH3OHTAIBHYIO JIHHHIO, HaXOIAT TaKOe ee I10-
SNEKTPOHHOWM MNOANMUCHIO P o ’

Ceptudchikar: . 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: leBayxoea TatesaHa AneKcaHgpoeHa

'K BHIIIIE H HIDKE STOH JIMHHH H3MEHHT 3HaAK HIH

\CT KOOPIIHAT I IIEHTPA Harl OK.
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OnTtuMaabHoe Imoj1okeHHe PII 0Op1YHO OYVIET He B LIEHTPE HATPY30K, ITOIYYAFOIIHMX ITHTa-
HHE OT HETO, IIOCKOJIBKY 3TO ITPHBOJHT K OOpaTHBIM ITOTOKAM 3HEPIHH, BEIZBIBAFOIINM YBEIIIYE-
HHE pacxoja IIPOBOJHHKOBOIO MaTepHalia M IIOTEPD AMEKTPOo3HePrun. Kak mpasmmino, PII cMmereHna
K HaHOOJIbIIIEN HAarpy3Ke H pacliojlaraercs OnHKe K HCTOYHHKY IHTaHHA. Berdop mecra PII I!
IIEPBYIO OUepellb OIpelelsieTcs HATHIHEeM JBHIaTellel HalpskeHHeM BeIle | kB (komIipeccop-
HBbIE€, HACOCHBIE, BO3YXOQYBHBIE H T. II.) H 3JIEKTPOTEXHOIOr HYECKHX YCTaHOBOK, HAIIpHMED, H3-
3@ B3PEIBOOITACHOE, TO COOPYAKAETCS OTAEIIFHO CTOSINAS PACIIPEAEIIHTENIbHAS ITONCTaAHI[ISL

OcoOeHHO BaKeH BOIIPOC O pasMEIeHHH TTOACTAaHIIHI SYP H 4YP, KOTOpEIE IJI CPEIHHX
H KPYITHBIX IIPEeQIIPHATHI OITPEISIIIIOT CXeMY. B 3TOM cirydae IpoeKTHPOBAHHE CHCTEM 3IIEKTPO-
CHAOKeHH ITPEAIIPHATIHI OCYIIECTBISETCSA HA OCHOBE I'€HEPAIbHOI'O IIaHa 00BEKTa, Ha KOTOPBIH
HAHOCSTCS BCE IIPON3BOJACTBEHHEBIE I[€XA H OTJIEIIbHBIE YUaCTKH IIPEAIIPHUATHS. PacIionoxeHHe 11e-
XOB Ha T€HEPAIIbHOM IUIaHE OIMPEHEIsIeTC TEXHOIOTHYECKHM ITPOIECCOM ITPOH3BOJICTBA, 4 TAKKE
APXUTEKT YPHO-CTPOUTENBHBIMH M SKCILIYaTaI[LOHHEIMH TPEOOBAHH SIMI.

Bri6op THIIA 1 MeCTa PACITONOKEHHM A ITOJICTAHIIMH OCYIIECTBIISIFOT CIIEAYIOIIUM O00pPa3oM:
Ha I'eHEPAILHBIN IUIAH ITPEAPHATHS HAHOCSIT HAarpy3KH 1[€X0B, OTAEIIEHHI WIH YYaCTKOB C YTOY-
HEHHEM HaIIPsDKEHHS, poJa TOKa M OYEPEJHOCTH BBOJA B SKCILTYATAI[HIO, BEISBIISIOT COCPELOTO-
YeHHBbIe HarPy3KH H HaXOIAT I[eHTPHI IPYIII pacHpeeleHHBIX Harpy30k 3YP (2VP); mpeasapH-
TEIIPHO HAMEYArOT MECTa PACIIOIOKEHNS ITOACTAHIMH M IIPOM3BOMAT PACIIPEACIIEHIE HAIPY30K
MEXKY HHMH. YYHTBIBAS BO3MOXKHOCTH ITPHMEHEHHS YHH(PHIIHMPOBAHHBIX CXEM H KOMITJIEKTHBIX
pacIpeJIeIHTEIbHBIX YCTPOHCTB, HaMeyaroT THITbI IOACTAHI[HI (3aKphITas WIH OTKPBITAs, OT-
IeIbHO CTOSIIAs, IIPHCTPOEHHAs, BCTPOeHHAs, BHYTPHIIEXOBas), ONPeAeIISIOT HX OPHEHTHPOBOY-
Hble TabapHThl. BeiOpaHHOE MECTO PaCIIOIONKEHHS IIOJACTAHI[MH COrJIACOBBIBAIOT C T'EHIUIAHOM,
TEXHOJIOTaMI, CTPOUTEISIMH. {151 OTBICKAHH I MECTOITIONIOKEHNA ITOACTAHINH S YP 1 4YP nmopoko
ITPUMEHSIOT KapTOIpaMMYy Har py3okK.

Kaprorpamma ImpeacTaBiseT coOOH pasMEIeHHEBIE Ha T'eHEePaIbHOM IUIaHE KPYTOB, IUIO-
II[aJJH KOTOPBIX B IIPHHSATOM Maciurade paBHEI pacUeTHBIM HarpyskaM I[eXOB. AHAJIOTHYHO Ha
IJIaHE I[eXa MOYKHO PasMECTHTE HAIPY3KH OTAEIIEHHI, YYaCTKOB, KPYITHBIX 3JIeKTPOIPHEMHHKOB.
KaxxgoMy 11exXy, OTAeIIbHOMY 3/IaHIIO, COOPYKEHHIO COOTBETCTBYET OKPYKHOCTD, IIEHTP KOTOPOH
COBMEIIAIOT C I[EHTPOM Harpy3oK I[eXa, T. €. C CHMBOIIMYECKOH TOYKOH ITOTPEOIIEHMSI HMH 3IIEK-
TPO3HEPTrHH. [1o3TOMY pacIionoKeHHe IIITaBHOH ITOHM3HTEIIFHON WIH PACIIPEACIIHTEIIBHON ITOJI-
CTAHI[MH BOIMH3H MM TAEMBIX HMH HAarpy30K IT03BOJIIET ITPHOIH3HTE BEICOKOE HAITPSDKEHHE K IIEH-

TPY IIOT pEﬁHEI—HIH AJICEKTPO3SHCPI'HH H COKPATHTD ITPOTLKCHHOCTE KdK ceTeH BBICOKOIO HaITPsOKE-

AOKYMEHT MOANMUCAH X ceTeit
SNEKTPOHHOW MOANUCHIO |
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6
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KaprorpaMma sjeKTpHUYECKIX HaIrPy30K JaeT BO3MOKHOCTE ITIPOEKTH POBIIHKY HATTISIHO
ITPEACTABUTH pacIipedelIceHHe HAarPy30K 10 TEPPUTOPHH IIPOMBIIIUIEHHOT'O IIpeAIIpHATHS. OHa Cco-
CTOHMT H3 OKPYKHOCTEH, IIPHYEM IUIOIAAb Kpyra Il , orpaHHYeHHas KaXIOH H3 3THX OKPYKHO-
CTeH, C Y4eTOM IIPHHATOr0 MaciuTada paBHa pacyeTHOH Harpyske Pp(/) COOTBETCTBYIOIIET O IieXa,
YTO OIPEAENSIET PAAHYC OKPYKHOCTH: HAIrPYy3KH 110 M BeOIe 1 KB. Bee 310 maeT npeacraBieHHE O
CIPYKTYp€E

KaxapIri Kpyr MOKeT OBITh pa3lieiieH Ha CEKTOPBI, COOTBETCTBYIOIIE CHIIOBOH Harpys3Ke,
Harpy3Ke Ha TEXHOJOTHYECKHE ITPOIECCH] (IeKTPOIlIaBKa, CBapKa, HarPER H JP) H OCBETHTEIb-
HOM Harpyske. MHorga Ha KaprorpaMMe pasAeistoT Ha Harpys3KH 10 H BeIlle 1 kKB. Bee 310 maer
ITPEACTABIIEHHE O CTPYKTYPE HArpy30K. 1{exa, KOTOPBIE JOIKHEI OBITH IIOCTPOEHBI BO BTOPYIO OYe-
pellb, HIIH Harpy3KH 1[eX0B, CBA3aHHBIX C PacIHpPeHHeM IIPOH3BOICTBA, IpadiecKi H300paxaroT
Pa3IIYHO (I[BETOM, ITYHKTHPOM).

AHAJIOTHYEH ITOAXO0J K ITOCTPOEHHIO KapTorpaMM peaKTHBHBIX HArPy30K H ITOCTPOEHHIO
HX IIEHTpa. PeakTHBHBIE HArPY3KH MOT'YT IIMTAThCSA OT KOHAEHCATOPHBIX YCTaHOBOK, KOTOPEIE pac-
ITOJIararOTCS B MecTax MoTpeOIeHN I peaKTHBHOH MOIIHOCTH, a TAKKE OT CHHXPOHHBIX KOMITEHCA-
TOPOB M CHHXPOHHBIX AEKTPOABHUIaTEIeH. B CBSI3H € 3THM I OTBICKAHHS ONTHMAIIBHBIX YCIIO-
BHil H MeCT YCTaHOBKH HCTOYHHKOB peaKTHBHOH MOIIHOCTH HYKHO HaXOIHTh OTAEIBHO I[EHTPEI

ITOTpeOIeHNS peaKTHBHOH MOIITHOCTH ITPeIIIPHSTHS.

3adarnuA:

3adarue Nel

OmpeAelMTh MeCTOIIONOKEHH A IIOACTAHIIH - 3TO HANTH KOOPIHHATHI IIEHTPpa HarPy30K.

[I0 HCXOMHBIM JaHHBIM ITOCTPOHTE OCH X M Y T'€HIUIaHa H HAaHECTH IIEHTPHI BIEKTpHYE-
CKHX Harpy30K KaKIOoro Iexa.

C y4eTOM pa3sMepPOB TEPPHTOPHH BEIOpATh MacIITald Harpy30K, OpHEHTHPYSICh Ha HANOO0JIIb-
IIIYIO H HAHMEHBIIIYIO.

["enrimaH 3xX2 KM ¢ CHIIOBBIMH Harpy3kaMH I1eXoB (5 Mv=0,]1 xm)

Tabmmia 9.1 — McxXoaHbIe JaHHBIE I pacueTa

NOKYMEHT NoanncAH HGMEp HHeXa
SNEKTPOHHOW noarnncCeio
Ceptucbmkar: 12000002A633E3D113AD425FBS0002D00002A6 ]_[3 ]_[4 ]_[5
Bnapeneu: lebayxoea TateAHa AnekcaHOpoBHa
1000 400 25
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X, KM 0.6 1,45 2.4 1,55 0,4

Y, Km 1,45 1,25 0.9 0,55 0,4

COS( 0,7 0,75 0,9 0,8 0,6

KonmponoHsle 6onpocel:
1. UTO Takoe «kapTorpaMma Harpy3ok»? J[[J1g 4ero oHa CTpOHTCs?

2. Kaknm o06pazoM onpegensgercs LHEHT Harpy30K?

2. Uto Takoe «30Ha paccesHH IIEHTpa Harpy3ok»? Kaxim o6pasoM €€ HaHTH?

3. Kak H3MeHSIOTCS TOJOBEIE 3aTpaThl IPH CMEIIEHHH MecTOITOIOXKeHHS ['TIII oT 30HEI

paccessHHS IIeHTpa Harpy30K?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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Ipakmuueckasa paboma Nel(). Pacuem KoHmypda 3azemieHuA.

HEJH:.' HpHGﬁpECTH IMPAaKTHYCCKIC HABBIKH ITO OIIPECACIICHHIO KOIIHYCCTBA 3a3eMIIHTEIIEH

OcHoé6blL meopuu.

HPH PACUCTE 3d3CMIIAROIICI O yﬂTpGﬁGTEﬂ OITPEACIIAOTCH THII SHBEhﬂ]IITEHE:ﬁ: HX KOJIIYc-
CTBO H MECTO Pa3MCIICHH A, da TAKKE CCUCHHE 3d3CMJDITOIIIX ITPOBOJHHKOB. DOTOT PacHUCT ITPOH3-
BOOHTCA IJIA OXILIACMOI'O COIIPOTHBIICHHA 3a3CMIIIOIICT O }*’CTpGﬁCTEﬂ B COOTBCTCTBHII C CVIIIC-

CTBVIOITHMH TpeboBaHHsMH [1Y D, PacyeTHOe 3HaUeHHE YIEIIFHOI'O COIPOTHRIICHH S IPYHTa B Me-

CTCS }"G'I'I)DﬁCTEEl 3d3EMIICHI A

P —Pusr’ Y,

TIE Puza- H3MEPEHHOE COIPOTHBIIEHHE IPYHTA,
V — KO3(P(HITHEHT ITOBBIIIEHHS COITPOTHBIIEHHSL.
[IpH OTCYICTBHH JAaHHBIX H3MEpPeHHS YAEIIBHOI'O COIPOTHBJIEHHS I'PYHTa OIS PacyeTOB

ITONIBL3YIOTCS ITPHMEePHBIMH 3HaueHHAMH (Ta051.10.1)

Tabmma 10.1 — Y aenpHbIe COIPOTHRIIEHHS ITPYHT OB

['pyHT YIeIbHOE COITPOTHBIIEHHE p, OM M
Ilecok 700
CVIIECH 300
['mHa 40
CYITIHHOK 100
YepHo3eM 60
['paBuii, 1mebeHb 200
KaMeHHUCTEIE TTOYBEI 400

PacueTHBIe 3HAUEHH ST I{Gﬂtb (I)HI_[HE:HTGE ITOBBIIICHITA COITPOTHBIICHH A JJIA Pa3JIMYHBIX I'PYH-

TOB IIpHBEACHEI B Ta01. 10.2

Taomma 10.2 — KoadpmirmneHTE MOBBIIIEHHT COIIPOTHBIIEHHS

[ IyGHHA 3a70%Ke- PacueTHbIe KOA((PHIMEHTHI
- NOKYMEHT MOAMMUCAH
SNEKTPOHHOW NOANUCHIO Vo V2 V3
Ceptudukat:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lebayxopa. TathaHa AnekcaHapoBHa 2 1.5 1.4
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' paBumn, mebdeHb 0-2 1,8 1,2 1,1
Ilecok 0-2 2,4 1,56 1,2

[ mrHa 0-2 2.4 1.36 1.2
CyIIECH 0,7-1 2,2 1,5 1,1
YepHos3eM 0-3 2.4 1.4 1.3
KaMeHHCTBIE TTOUYBEI 0-2 2.5 1.51 1.2

/| — VAEIbHOE COIPOTHRIIEHHE I'PYHTA COOTBETCTBYET MHHHMAJIbHOMY 3HAYEHHIO, TPYHT
BJIaKHBIH.

2 — VAIEIIbHOE COITPOTHRIIEHHE I'PYHTA COOTBETCTBYET CPENHEMY 3HAUEHIIO, TPYHT CPell-
HeH BIIa)KHOCTH.

\ 3 - VAEIBHOE COIIPOTHBIIEHHE I'PYHTA COOTBETCTBYET HAHOONIBINEMY 3HAYEHHIO, TPYHT
CYXOT.

COITPOTHBIIEHHE OJHHOYHOI'O 3a3EMIHTEIIS:

° IIPYTKOBOI'O AMIEKTPOAa JHAMETPOM 12 MM, JIIMHOH 5 M

R.::' :Oj 0022 ?)O

. YITIOBOH CTaJIM pasMepoM J0XS50X5 MM, IIHHOH 2.5 M
R.::v :Oj 003 4 P
° TPYORL AHAMETpPOM 60 MM, JUIHHOM 2,5 M

R,=0,00325p
* YH CJIO BEPTHKAIILHBIX 3a3eMIIHTeNIEH:
n= R./(nR;),

r7e 1 — KO3(p(HIHEHT HCIIOIb30BAHHS.

3azeMIINTe IH COeQHHIIOT MeX Ay cOO0H ITOCPEICTBOM I'OPH30HTaIbHEIX ITonoc. [1o popme
PACIIONOKEHH S 3a3eMIIHTEIIEH Pa3IHYal0T BEIHOCHOE H KOHTYPHOE 3a3eMIICHHE.

Croco0 pa3MeIleHHs 3a3eMIIHTeNIeil (B P IWIH II0 KOHTYPY) OIpeJelseTcs Io IUIaHy
yCTaHOBKH. [lomocoBas cranb, MpuMeHsIeMast 711 3JIEKTPHYECKOH CBSI3H MEXKIY SIIeKTPOJaMI, SIB-
JISIETCS IOTIOIHHTE IFHBIM 3a3eMJIEHHEM. BBHIY CPaBHHTEIBHO OOIBIIOIO COIPOTHRIIEHHS COEIH-
HHUTEIBHBIX ITOJIOC OHO MaJIO BIHSET Ha OOIee COIPOTHBIIEHHE 3a3eMILIFOIIET0 YCTPOHCTRA.

HGBTGI‘J}" B ITPAKTHHUCCKIIX PaCHCTaAX IIPOBOJAMMOCTE COCIHHHTCIIBHBIX ITOJIOC MOMKHO HE

VUHUTRIRATE.
AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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3a0anuA:

3aoarue Nel

PaccyHTaTh KOMHYECTBO 3a3eMIMTENEH 3a3eMIIEHHS IO CTaHIHH HallpspkeHHeM 6/0,4 kB.

Ha cropoHe HanpspkeHHs 6 KB HeHTpanes n3omiporaHa, Ha cTopoHe 0.4 kB — rimyxo 3a3emieHa.

Tabmma 10.3 — McxoaHble JaHHBIE IJIS pacueTra

BapnaHTt Le L 3a3EMIIHTEID BraxHOCTh TpyHTa
IIECOK
1 10 20 TpyOa _
BIIAKHBIH
. CYIIECH
2 15 5 ITPYTKOBEIH AIEKTPO/] _
CpeIHEN BIIAKHOCTH
TTIHHA
3 20 10 TpyOa
cyxas
CYIJIMHOK
2 12 2 VIJIOBAS CTallb .
BIIA)KHBII
YEPHO3EM
5 14 4 yIIIOBas CTalb _
CYXOH
. I'PaBHH
6 18 6 IIPYTKOBBIH 3IIEKTPO/I _
CpedHEH BIaKHOCTH
7 10 8 TpyOa KaMEHHCTRIE ITOYBHI BIIaKHBIH
CYIJIMHOK
8 20 15 VIJIOBAS CTallb _
CYXOH
. CYIIECH
9 15 20 ITPYTKOBEIH AEKTPO/I _
BIIAKHBIH
10 12 S TpyOa KAMEHHCTBIE TIOYBBI CYXOH
YEPHO3EM
11 18 15 YIJIOBAS CTallb J
CpedHEH BIaKHOCTH
3 TPaBHH
12 14 10 ITPYTKOBEIH AIEKTPO/] .
BIIA)KHBII
13 10 4 ITPYTKOBEIH AIEKTPO/] IJIMHA CPeIHEH BIIAKHOCTH
14 15 6 TpyOa IIECOK CPEJHEN BIaKHOCTH
YEePHO3EM
NOKYMEHT MNOANUCAH BIIEKTPO]I
ANEKTPOHHOWM NMOANMChLIO CyXoit
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Konmponsnsie éonpocet:
1. UTO IpUMEHSIOT B KQUECTBE 3a3EMIHTETIEH.

2. Bupl 3a3eMIIEHHS 110 PACIIONIOKEHHIO 3a3EMIIHTEIIEH.

3. Tpeboanug 1Y K 3aHYIIEHHIO.

4. Tpeboranusa 11Y 3 K 3a3eMIIEHHIO.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Ipakmuueckas pavoma Nell. Pacuem u 6v10 0p 3J1eMeHmMO6 peleiHoll 3auiiimslt 1exo-

6020 mpaHcpopmamopa.

Ilens: IIpnoOpecTH IMpaKTHYeCKHE HABBIKH I10 BEIOOPY BJIEMEHTOB PEIeHHOMN 3aIlHThH

OcHoébl meopuu.

BaH[IITEl:, YCTaHABIIMBACMadA Hd CHIIOBOM TpﬂHCd)GpMﬂTGpE:, IO KHa HITH 00ecIleYHBaTh €ro

OTKIIIOUCHIIC IIPH KOPOTKIX 3aMBIKaHHAX, HIIHM ITOJdBaTh CHIHAJI O HCHOPMAJIbHOM PCKIIME Pa-

00TBI TpaHC(popMaTOpa. YCcTaHOBJIEHHAS Ha TpaHC()OpMAaTOpPe 3allliiTa BBIIIOJIHEHA Ha OIlEpaTHB-

HOM IIEPEMEHHOM TOKE C IIPHMEHEHHEM pele mpsamoro acicTBHA THIIoB PTM u PTB, pene koc-

BEHHOrO JAencTBHA THITAa PT-80 M razoporo pese. 3alpra OT BHYTPEHHHX IIOBPEXKICHHI B TPAHC-

(popMaTOpe OCYINECTBIIIETCS ra30BeIM pene [11°-22.

3aoarua:

3aoarue Nel

BBIﬁpElTL THIIBI 34T H OIIPCACIIHTDL YCTABKII GpﬂﬁﬂTLIEElHI[H PEIIC 1A 3alIlHTEL CHIIOBOTI'O

TpﬂHG(l)OpMﬂTDpﬂ B COOTBCTCTBHH CO CIICAVIOIIHMH TdHHBIMII.

Tabmmra 11.1 — FMcxoaHeie JaHHBIE I pacueTa PejIeHHOH 3all[UTh

I , KA
No m/mt DINEKTPOIPHEMHHK Cxema P3 5
1
1 TM — 100/10/0,4 H3 0,2 0,04
2 TM —250/10/0.4 H3 6 1.2
3 TM —250/6/0.4 PasH. 12,5 2.4
4 TM —250/10/0,4 Pa3H. 12,5 2.4
5 TM — 160/6/0.4 H3 0,3 0,06
6 ™ — 250/6/0.4 H3 0.4 0,08
7 TM — 1000/10/0.4 H3 2.5 0.5
8 TM — 160/10/0.4 H3 3 0.6
9 TM — 160/10/0.4 PasH. 4 0.8
10 TM — 630/10/0.4 H3 1 0,2
11 TM — 400/10/0.4 HA3 0.7 0,14
AJOKYMEHT NoanmncAH

SNEKTPOHHOM NOANMUCHIO 0_}8 0-.- 16

Ceptucmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxopa TaTeAHa AneKkcaHapoBHAa 2‘} 5 0.,. 5
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14 T™ - 400/10/0,4 PasH. 2 0.4

15 T™ - 630/10/0,4 PasH. 3.2 0,64

Konmponosnsie éonpocel:

1. HasHaueHIe peIeHHON 3al[HThI.

2. Buael peneHHON 3allM TRl H OCHOBHBIE TPeOOBAHH S K YCTPOHCTBAM aBTOMAaTHKH B CHCTE-
Max 3JIIEKTPOCHAOKEHH.

3. IlpuHiun geiicTBHA gH(depeHIIHaIFHAsI TOKOBA 3aIlfHTa.

4. ITpuHIMI aeicTBHSI MaKCHMalIbHas TOKOBAs 3allfHTa.

5. IlpuHIgIT JeHCTBHS TOKOBOH OTCEYKH.

6. Kakrie rokazaTels YUHTEIBAIOTCS IIPH PACUETE ONEPaTHBHOIO TOKA PelIeHHON 3aIHThI?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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3. Yuebno-memoouueckoe u uH@hopmauiloHHoe obecneuerue 0UCUUNTIUHbL

5.1 Ilepeuers 0CHO6HOU U 00NOJIHUMENILHOU JIUMEP AMYPbl, HEOOX00UMOIL 011 0C60e-
HUA OUCUUNIIUHbL

5.1.2 Ilepeuens 0CHO6HOIL TUmMep AmMypol:

1 .CubuxuH, }O.]/1. OCHOBBI ITPOEKTHPOBAHHS AIIEKTPOCHAOKEHHSI 00BEKTOB | YueOHOE 10 -
cobme / KO.J]. CubnkmH. - Mocksa ; bepmun : Iupekr-Menamna, 2015. - 357 ¢. : uiL., cxeM., Tadml. -
bubmiorp. B kH. - ISBN 978-5-4475-3979-5 ; To xe [Onexrponnermi pecype]. - URL:
http://biblioclub.ru/index.php?page=booké&id=469117

2 JlanmnoB, M.M. UHKeHepHbIe CHCTEMBI 3JaHHI H COOPYKeHHH (31eKTpocHalKeHHE C
OCHOBAMH 3IeKTPOTEXHHKH) : yueOHoe rmocobue / M. . Jlanunos, U.I". PomaHeHKO ; MHHH -CTEp-
CTBO 00paszoBaHNI H HaVKH Poccriickon Deneparpii, OegepalbHOE TOCYAaPCTBEHHOE aB-TOHOM-
HOe 00pa30BaTEIbHOE YUPEXKIEHHE BBICIIETO ITPOo()eCCHOHAIBHOIO 00pa3oBaHNsI «Cepe-po-Kag-
Ka3CKHH (peepalIbHbIH YHHBEPCHTET». - CTtaBponons | CKDY, 2015. - 223 ¢. : ui. - bubmmorp. B
; To Ke | OIIeKTPOHHEBIH pecypc]. - URL.:
http://biblioclub.ru/index.php ?page=booké&i1d=457214

KH.

3.1.3 Ilepeuens 0onoHUMENbHOU JIUMEPAMYPbL.
1. CubuxuH, FO.JI. OCHOBBEI IIPOEKTHPOBAHHS 3IEKTPOCHAOKEHHS TIPOMBIIIIIIEHHBIX H
rpakJaHCKHX 31aHHH: yyeOHHK / FO.]l. CHOHKHH. - 6-e u31., nepepal. - Mocksa ;, bepmin : JIu-

pext-Meana, 2016. - 508 c¢. : cxeMm., Tali., i1 - bHOIHOrp. B KH. - ISBN 978-5-4475-8608-9 ;. To
Ke | SnextponHslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=459494

3.2 Ilepeuens yueOHO-MemoOUUECKO20 0D ecneueHUs CAMOCMOAMENbHOU padomsl 00y-
YAoMWUxXca no OUCUUNIIHE

1. Metomueckne peKOMEHIAIMH I ITOATOTOBKH K ITPAKTHYECKHM 3aHSITHSM T10 JHCIIH-
IIHHE « NeKTPOCHAOKeHHEe ITPOMBIIIIEHHBIX ITPEITIPHSATHIN.

2. MeTtommyecKHe peKOMEHJAIIHI TT0 OpraHM3alii caMOCTOSTEIILHOH padOTHl CTYAEHTOB
10 JUCIIMIIIMHE « 3JIEKTPOCHAOKEHHE IIPOMBIIITIEHHBIX ITPEMITPH SITHID .

3. MeTtomnyeckiie peKOMEHJALMH JUIS BBITIOJIHEHHS pacyeTHO-Ipa)HUYeCcKOH padOTHI I10
THUCIIHIUTHHE «DIEKTPOCHAOKEHHE ITPOMBIIIIEHHBIX ITPEITTPHSTHID).

4. Merogmueckre peKOMeHJAIlHH IS IIOATOTOBKH K JTa0OPATOPHBIM 3aHSITHSIM JIHCIIH-

SNEKTPOHHOW NOANMUCHIO CALP '
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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3.3 Ilepeuenn pecypcoeé uUH@OpMauUOHHO-ME1eKOMMYHUKAUUOHHOU cemut HumepHem,
Heo0X00UMBIX 011 0C60EHUA OUCUUNIUHbBL
L. http://www.biblioclub.ru -55C "YHuBepcureTckasa OndmoTeka OHIanH"

2. http://www.iprbookshop.ru/ - OnekrpoHHo- 6udimoreuHas cucremMa [PRbooks

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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MUHUCTEPCTBO HAVKHU U BEICIIET'O OBPASOBAHU S POCCUUCKOU OEJIEPAITUU
OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3SOBATEJIEHOE YUPEJK/IE-
HUE BBICIHET'O OBPA30BAHU A

«CEBEPO-KABKAS3CKUU ®EJIEPAJILHBIA YHUBEPCUTET»

[Iaruropcxait HHCTHTYT (promian) CKOY

MeTtoanuyeckue yKa3aHHs

TI0 BEITIOITHEHHIO PacyeTHO-TpapHuecKOH paboThI
o jquciprmHe « QJIEKTPOCHABXEHUWUE TTPOMBIHIJIEHHEBEIX HPEI[HPHHTI/IFI}}
IUIS CTYAEHTOB HaIPaRIEHHS IO OTOBKH
13.03.02 2nIeKTpo3HEPreTHKA H STIIEKTPOTEXHHKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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ComepKaHHe

BeeneHHe

—
.

[lems, 3agaun H peaarn3yeMble KOMITETEHIHH JHCIHIUIHHEI
QopMYIIHPOBKA 3aJJaHHS H €€ 00beM

Oo0mme TpeOOBaHHA K HAITHCAHHIO H O(pOPMIIEHHIO PaOOTHI
PexoMeHaI[HH 110 BEIIOIHEHHIO 3aJaHH

[TnaH-rpadHK BRIIIOJIHEHHS 33 JaHH

Kpurepnu orieHHBaHHS PadOTEI

[Topsaok 3aruTel paboTEl

YyebHO-MeTOqHYECKOE H IH—[(I)GPM&L[HGHHGE obOecIieyeHHe JHCIHIDTHHEI

© 0 N0 kR W

e —

IlepeueHs OCHOBHOH H JIOIIOIHHUTEILHOH JINTEPATYPhI, HEOOXOIMMOH IS OCBOE-

HH S T CI[HILIHEBI

8.2 llepeueHs yueOHO-METOAHUYECKOTIO OOECIIEYUEHH I CAaMOCTOSTEIIEHOH paboThl 00Y-
YAFOIIHXCA II0 JHCI[HIUTHHE

8.3 Ilepeuenn pecypcoB HH(pOPMaIIHOHHO-TEIeKOMMYHHKAIIHOHHOH ceTH MHTepHET,

HeOOXOIHMBIX 11 OCBOSHH S JHCLIHITIIHHEI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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BrejieHue

OIHHM H3 OCHOBHBIX BHAOB 3aHSTHH IIO KyPCY AHCITHILIHHBI KSHEKTPGCH&@H‘CEHHE IIpO-
MbBIIIIICHHBIX ITPCIITPHAT HI» SBIIIETCS BBITIOIHEHHE I{DHTPDJ]LHGﬁ pE]ﬁDTLI. HPE,I[JIHTHEBIBIE B Mc-
TOOJHYCCKOM VKA3dHHI 3daJdHHA OXBATBIBAIOT BCChH OCHOBHOH MATCPHAIl KYpCa H COOTBCTCTBYIOT

YTBEPKIAEHHOH ITPOTrpaMME.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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1. Ilens, 3a0auu u peanuzyemole KOMnemeHUUIL OUCUUNIIUHBL

[{enp M3ydyeHHs THCIMIUIHHEL « OJIeKTPOCHA0KEHHE ITPOMBIIIIIIEHHBIX ITPEIIIPHATHI) CO-
CTOHMT B ITOJIYYEHHH 3HAHHH O IIOCTPOEHHH H pekKHMaxX padoThl CHCTEM IEKTPOCHAOKEHHS IIPO-
MBILIJIEHHBIX H TPaKIaHCKHX OOBEKTOB, a TAKKe O0OBeKTOB CEJIbCKOI0 XO3SICTBA H TPAHCIIOPT-
HBIX CHCTEM.

3agaueH JUCLIHIUIHHEI SBISETCA H3YUeHHE (PH3HYECKHX OCHOB (DPOPMHPOBAHH S PEKIMOB
3JIEKTPOITIOTPeOIeHHS, OCBOEHHE OCHOBHBIX METOAOB PacuéTa HHTEIPaIbHEIX XapaKTePHCTHK Pe-
’KIMOB H OIIpeielIeHHI pacUETHRIX HAarPy30K, ITOKa3aTeleH KauecTBa NIEKTPOCHAOKEHHS, H3YUe-
HHEe METOJOB JOCTHXKEHHS 3aJaHHOI'O0 VPOBHS HaAeKHOCTH OOOpPYAOBAHHS M CHCTEM 3JIEKTPO-
CHaOKeHIS.

[IpH BBEITTOTHEHHH KOHTPOIILHOH PabOTHL PealH3yIOTCS CIEAYIOIHIL IIepeYeHb IIIIaHHpYe-

MbIX PC3VIIbTATOB Gﬁ}"‘IEHH_H IO JMCHHIUIIHE

[ImaHupyeMble pe3yIbTaTh
OOYUYEeHH S TI0 JUCIUILIHHE
(MOZIVIIIO), XapaKTepPH3YIO-
I E STAIbl (POPMHPOBAHIL
KOMITETEHIHIT, HHIHKATOPOB
3HaeT ol1ue TpeOOBAHHA K
ITPOEKTHPOBAHHIO CHCTEM
AIEKTPOCHAOKEHH S ITPOMBIIII-
TIEHHBIX ITPEITPHSITHIA.
WM J1-4mx.1 YUJacTBYET B paspa- | YMeeT y4acTBOBATh B paspa-
O00TKe MOKYMEHTAIHH JUIS OT- | OOTKe JOKYMEHTALMH IS OT-
JEJIBHBIX PA3JCiIOB IMPOeKTa | HelIbHBIX Pa3/elloB IPOEKTa

CHCTEMBI SJIIEKTPOCHAOKEHNS | CHCTEMBI AMEKTPOCHAOKEHIST
OOBEKTOB.

BrajieeT HaBBIKAMH HCITOIb-
30BaHH S HOPMaTHBHOH JIOKY-
MEHTAL[HH.
3HaeT METOIEI H CPe/iCTBa
TEOPETHYECKOI'O H SKCIIEPH-
MEHTaJIbHOI'O HCCIIEOBAHH S
3IIEKTPHYECKUX I[ETIEH.
YMeeT BRIOHPATh 3IEKTPO-
00OpyIOBaHHE HA OCHOBE ITO-
IIYUYEHHBIX PE3YIIFTATOB pac-
YETOB.

Brmazeer HaBpIKaMH ITOHHMa-
HI B3aHMOCBS3H 3aay IIPo-
EKTHPOBAHH I M HKCIUIyaTa-

OJOKYMEHT NoAarnncAH IIHMH CHCTCMBI BJIEI{TPGCHaﬁ-

SNEKTPOHHOW NOAMUCHIO KEHH A ITPOMBIITIIIEHHOI'O
Ceptucukar: 12000002A633E3D113AD425FB50002000002A6
TIPENTPUSATH .

Bnapeneu: Webayxoea TateAHa AnekcaHgpoBHa

Kox, hopmynnposka komrie- | Kog, popMyIHpOBKa HHIHKA-
TEHIHH TOpa

[IK-1 CriocobeH y4acTBOBATh
B IIPOEKTHPOBAHHH CHCTEM
BIIEKTPOCHA0 KEHI S

[IK-2 CriocobeH aHaM3HPO- W J1-2mx2 PaccunTrIBaeT pe-
BaTh PeXHMEI PaOOTHI CHCTEM | JKHMBI pa0OTEI CHCTEM BIIEK-
BIIEKTPOCHAOKEHH ST TPOCHAOKEeHN T
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3aoarue Nel

2. Dopmynupoexka 3a0aHua u ee oodvem

Paccuurats DJNEKTPHUYCCKHE HAI'PY3KH I'PVIIIT SJIICKTPOIIPHEMHKOB METOAOM YITOPATZOYCH-

HBIX JJHAIPaMM IT0Ka3aTelel rpa)HKOB 3IeKTPHYECKHX HarPY30K.

HMcxomgHble qaHHBIE OIS PacCHiucTa JJNICKTPHYCCKHX HAI'PY30K IIPHBCICHBI B Tabmnmie 1

Tabmmia 1 — McxXomHeie JaHHBIE AJIS pacyeTa 3IEKTPHYECKHX HarPy30K

HGMEP BA- FHHI‘H‘IBIE JICEKTPOIIPHEMHHIKOB

pHaHTa Py.r, KBT K COSQP tgp

| 2 3 4 5
) 18.5;0,75;7,56; 11 0,14 0.6 1,33
2.2:4,0;0.37; 1.5 0,65 0.8 0,75
5 15,3; 3,7; 8,75; 3,0 0,14 0.6 1,33
8.2;14.3; 22 0,65 0.8 0,75
3 16.1;7,2;3,0;5.5; 10,1 0,14 0.6 1,33
7.3; 2,8; 14,2 0,65 0.8 0,75
4 19.7:5,0;6,1;21,5;2,2 0,14 0.6 1,33
9,3;12,0;27.4; 13 0,65 0.8 0,75
5 24.5;:16,1;7,3;4,5; 0,7 0,14 0.6 1,33
10,5; 8,2; 3,16; 24,3 0,65 0.8 0,75
6 18.,5;0,75;7,5; 13; 2,0 0,14 0.6 1,33
7.0;12.6; 3,5; 5.5 0,65 0.8 0,75
- 17.4;7,6;4,9; 10,3 0,14 0.6 1,33
9,5;13.6;22,6; 2,2 0,65 0.8 0.75
2 8,2: 14.3:8.7:0.4: 5.3 0,14 0.6 1,33
2,2:7.7:24.1: 13.5 0,65 0.8 0.75
9 19.3; 1.16; 8,3; 14.3 0,14 0.6 1,33
6.5;2,3;16; 0.8 0,65 0.8 0.75
10 13.5;3.7;: 19; 4,0 0,14 0.6 1,33
10,75; 12,6; 0,95;7.3 0,65 0.8 0,75
i1 11.6;31;20.,3;4.,8 0,14 0.6 1,33
10,3;: 6,7;4,2; 18,2 0,65 0.8 0,75
1" 17.5;7.5;8,4; 4.3 0,14 0.6 1,33
3,0;4,12; 10,8; 0,9 0,65 0.8 0,75
13 14,3; 6,5;9,3;: 17 0,14 0.6 1,33
4,3:7.0:0,75; 2,18 0,65 0.8 0,75
14 16,5;7,3;9,3:4,9: 1,2 0,14 0.6 1,33
6.8; 12.4; 26; 4,3 0,65 0.8 0,75
15 1.6;3.9;24.3; 16,5 0,14 0.6 1,33
20,7:16,4;7.,2:3,0; 11,4 0,65 0.8 0,75
NOKYMEHT Elﬂﬂﬂ MCAH 0’ 14 0_}6 1133
Ceprwpnsar. 12000002AB3IE3D 11 SADAZSFES0002000002A6 0,65 0.8 0.75
Bnapeney:  Lle6ayxoea TaTbsiHa AnekcaHAPOBHA 0,14 0.6 1,33
0,65 0.8 0,75
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13 8.75; 11.3; 14,3;7.5; 5.5 0,14 0,6 1.33
9.1;7.6;21,1; 2.3 0,65 0.8 0,75
19 10,75; 8.7:7.5; 16,5 0,14 0.6 1,33
8.1:14.5;:4.4; 8.1 0,65 0.8 0,75
0 12,8:6,8; 13.,6; 2.8 0,14 0.6 1,33
17.4:7,7:4,2; 25,1 0,65 0.8 0,75
3adarue Ne2

BriOpaTh cedeHHe pacHpelelIHTEIEHON CeTH K 3IIEKTPOIPHEMHHKY H OCYIIECTBHTL 3a-

HITHTY JJIICKTPHYEC CKOH CETH IJIaBKHMH ITPpEJOXPAHIT CJIMIL.

BEIOOD 3IeKTpHYECKOH CETH IIPOH3BECTH IT0 JJOITYCTHMOMY HarpeBy TOKOM Harpy3KH. BEI-

6pﬂHHCIE CCHCHHE COI'JIaACOBATh C TOKOM 3dallIITHOI'O alllap4dTa. YcIIoBHSA ITYCKa 3JICKTPOITPHCMHII-

KOB HOPMAJIBHBIC.

A

dHHBIC 3JICKTPOIIPHEMHHKOB ITPHBCACHEL B TalOmHie 2

Tabmma 2 — JlaHHEBIe 3TIeKTPOIIPHEMHIKOR

SNEKTPOHHOW NOAMUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HeicreuteneH: ¢ 20

08.2021 no 20.08.2022

HoMep BapHaHTa JlaHHbIE TEKTPOITPHEMHHKOB
HomimHampHas MOIIHOCTE, Py COSP KII]] L /Lo
1 2,2 0,87 23 6.5
2 11 0.9 33 7.0
3 18,5 0,92 88.5 7.0
4 3,0 0,88 84.5 6.5
2 15 0.91 88 70
6 7.5 0,88 87.5 75
7 30 0.9 905 75
: L 0.89 90 7.5
> 4,0 0,89 86,5 75
10 5,5 0,91 87,5 75
H 45 0.9 0] 7.5
12 23,5 0,87 82,3 6.0
13 16,2 0,84 87 6.5
14 17.3 0,83 85,5 7.0
15 13,5 0,88 86,5 7.0
16 10,5 0,87 85 6.5
L7 14 0,86 39 70
18 17.4 0.89 00 75
19 12,5 0,86 89 7.0
20 7,0 0,87 88,5 6.5
AOKYMEHT NoanmncAH
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3aoariie Ne3
BEITIOIHHUTE pacyeT TOKOB KOPOTKOI'O 3aMBIKAHHS B CHCTEME 3JIEKTPOCHAOKEHHS H ITPOH 3-

BECTH ITPOBEPKY IHTaroIero kademsa K111 Ha TepMHYECKYIO CTOHKOCTE K TOKaM K 3.

|
Xd =0,125
G U1 T1 Un2

O_ - ( :(:j ) UH=1U,5ﬂfn K KTI'I
K1

G T2 D GL@

O v o @

tnp = 0,26

PucyHok 1 — PacueTHas cxeMa K 3aaHiz0O Ne3

Tabmmia 3 — McXoaHbIe JaHHBIE IJII pacyeTa

Homep Ba- S renepatopa Uso, St -pas . SuxTI,
pHa}]?Ta MBa | Lhe | UaxB | g MBA | M | kBA

I 2 3 4 5 6 7 8

I 150 25 115 10,5 40 1.5 160
2 125 50 115 10,5 63 0.85 | 400
3 155 35 37 6.3 25 1.0 250
4 150 30 115 6.3 25 15 400
5 240 70 115 10,5 63 0.7 630
6 175 40 37 10,5 40 0.8 630
7 250 25 115 10,5 25 0.9 400
R 215 30 115 10,5 40 1.0 250
9 175 30 115 6.3 16 12 400
10 150 25 37 10,5 40 1.0 630
T 240 50 115 10,5 25 0.8 630
12 220 70 115 10,5 25 075 | 400
13 220 20 115 6.3 63 075 | 250
14 155 35 115 10,5 40 11 160
15 135 40 115 10.5 16 0.9 250
16 180 70 115 10.5 63 15 630
17 175 85 115 10.5 40 18 400
8 215 70 115 10,5 40 24 400
19 250 25 37 6.3 16 1.0 250
20 185 35 115 10.5 63 0.9 630

AOKYMEHT NoanmncAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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3. Obujie mped 06aHUA K HANUCAHUIO UL O OPMIIEHUIO paADombl

OcHoesHble mped osaHU A K padome

[TpH BeITTOITHEHHH H o(popMIIeHHH KOHTPOIbHOMH 110 'OCTY Hajo YUHTHIBATh OOIIHE Tpe-
OOBaHH, KOTOPHIE IIPeAbSBIISIIOTCS K padoTe:

— CTYIEHT JOJKEH IIPUIEPKHBATLCS 3aJaHHON TeMaTHKH,

— 3alPEIEeHO MEHSTEh TEMY CaMOCTOSTEIRHO Oe3 oOpallleHIs K IIPETIOLaBaTEIIIO,

— IIPH 0(POPMIIEHHH PaOOTHI HYKHO YIHTHIBaTh HOPMEI H ['OCTHEI;

— KOHTPOJIbHAS BEITIOJIHSETCA HA OCHOBAHHH HE MEHEee CEMH HCTOYHHKOB, BRIOPAHHBIX aB-
TOPOM,

— padoTa JOoIKHAa OBITh aBTOPCKOH, B HEH JOIDKHBI COIEPKATHCSA COOCTBEHHBIE BBHIBOIBI
CTVIEHTA,

— TEKCT I{GHTPGJ'JLHGﬁ IOIKEH HMeTh 00beM He MeHee / JIHCTOB.

Odopmaenue no 1 OCTy mexkcma KOHMPOJIbHOU

Korma paboTa BEIINIOJIHEHA, €& HEOOXOMMMO ITPHBECTH B COOTBETCTBYIOIIHI BH][ COITIACHO
['OCTam:

— KOHTPOJIbHYIO HaOHparoT B Word Wi APYyroM TEKCTOBOM PEJAKTOPE C aHAJIOTHYHBIM
() YHKI[HOHAJIOM,

— IIpH Habope HyKHO HCIT0NIb30BaTh MIpHPT Times New Roman;

— HHTEPBAJI MEKIY CTPOK — ITOJIYTOPHBII,

— pa3mep mpHpTa — 14;

— TEKCT BBIPABHHBAETCS I10 IIIHPHHE;,

— B TEKCTE JIENAr0T KPacHBIE CTPOKH C OTCTYIIOM B 12,5 MM,

— HIDKHEE H BEPXHEE ITOJIS CTPAHHIIBI JOIKHEI HMETh OTCTYII B 20 MM;

— CIIEBA OTCTYII cocTaBirsAeT 30 MM, cripaBa — 15 MM,

— KOHTPOJIbHAS BCETJa HYMEPYETCS ¢ IIEPBOrO JIHCTA, HO Ha THTYIIbHOM JIMCTe HOMED HE
CTaBAT,

— HOMEP CTPaHMIILI B paboTe BCErla BEICTABIISIETCSA B BEPXHEM IIPaBOM VIV,

— 3aTOIIOBKH paboThl O(POPMIIIIOTCS JKHPHBIM HIPH(TOM,

— B KOHII[€ 3aI'0JIOBKOB TOYKA HE ITPeTyCMOTPEHA,

— 3aroJIOBKH HaOHPArOTCS ITPOITHCHBIMH OYKBAMH

NOKYMEHT NOAMUCAH | .
SNEKTPOHHOW MOOnUCHIO I5I OBITH ITPOHYMEPOBAHDBI ﬂpﬂﬁCI{[H‘uﬂI I_[H(bpﬂhﬂI:

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

P AHHE CTPOKI, ITOAPa3AcIiIbl — C JICBOI'O asl.
Bnapeneu: Lebayxoea TaTbAHa AnekcaHopOBHa peal P 2 Apas Kpaid,

'a mcrax A4
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— TCKCT AOJIKCH PAcCITIONaraTbCAa TOJIIBKO Ha OJTHOH CTOPOHE JIHCTA.

Paboma umeem maxyw cmpykmypy:

1. THTYIILHBIH JIHCT,

2. OrnaBieHHe H BBEIEHHE,

3. OCHOBHOH TEKCT H pacueT KOHTPOIILHOIM,

4, 3aKIIIOUYHTEIIbHAS YacTh padoTHI,

5. IlepedeHp HCIIOIBL30BAaHHOH IIMTEPATYPHI H HCTOUYHHKORB,

6. JIOTIOIMHEHHS M IIPHIIOKEHHSL.

Ecmu B pabote ecTh IIPHIOKEHH S, O HIX HAJ[0 YIIOMHHATh B OI'TIaBJIEHHH.

CCBIIKH HYMEPYIOTCS apaOCKHMH IH(PpaMH, ITPH 3TOM YYHTBIBAIOT CTPYKTYPY PaOOTEI

(pa3memnsl M Moapa3Ieibl).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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4. Pexomernoauuu no é6inojaHeHI0 300 AH1LA

VKazanue K peutenuio 3a0auu Nel
MeToa IpHMEHHM, KOIJla H3BECTHHI HOMHHAIBHBIE JAHHBIE BCEX SJIEKTPOITPHEMHHKOB
ITPEIIIPHSTHS ¢ YUETOM HX pa3sMeIeHHS Ha TePPHTOPHH TTPETPHSATHS.
OmpeAelsioT CPEeMHIOK HArpy3Ky I'PyIOl IMPHEMHHKOB 3a MAKCHMAJIbHO 3arpyKeHHVIO
CMEHY P, H pacUETHBIN ITOIY4aCOBOH MAaKCHMYM Py
Peu=kiPros.
PacuérHas MaKCHMalIbHas HaIrPy3Ka:
Pp=kul s,
r1e ky — Ko3(p(HIHMeHT MaKCHMYMa, B JJaHHOM CIy4ae aKTHBHOH MOIIHOCTH, ITPHHHMAe-
MOIT MO I'padHKaM, B 3aBHCHMOCTH OT KO3()(HIMeHTa HCIIOIb30BaHHI H 3(P(PeKTHBHOIO YHCIIa
AJIEKTPONPHEMHHKOB. Koa(ppHIMEHT MakCHMyMa XapaKTepH3YeT ITPEBBIIIeHHE MaKCHMAalIbHOH
Harpy3KH HaJl CpeJHeH 3a MaKCHMAaJIbHO 3arpyKeHHYIO cMeHY. BemmunHa, oOpaTHas Ko3(pQHIH-

eHTY MaKCHMYyMa Ha3bIBaeTCI KO3()(PHIHEHTOM 3aIl0IHEHHS I'PadHka HArPy3KH Kiqn:

Pacy&Tel Harpy30K IMPOBOISAT JJIS AKTHBHEIX H IS PEAKTHBHBIX MOIIIHOCTEH.

HemocraToKk MeToZia VIIOPSAOYEHHBIX AHArpaMM B TOM, YTO OH He COIEPKHUT IEeMeHTa
ITPOTHO3HPOBAHI I HaTPY30K.

Ilopsmok pacuéra:

l. Bce aeKTponpHEMHHKH pa30HBaIOTCS Ha OJHOPOJHEBIE IO PEXHMY pPadOThI
T'PYIOIEL ¢ OJHHAKOBBIMH 3HAYEHHSAMH KO3()(QHIHEHTOB HCITOIb30BaHHA H KO3((HIIHEHTOB MOIII-
HOCTH.

2. B Kaxmoil rpyrie 3IeKTPOIPHEMHHKOB H 110 Y3IIV B I[EJIOM HaXOISAT IIPEIelIbl HX
HOMMHAIBHBIX MOIITHOCTEH M ITPHBEAEHHOE YHCIIO IPHEMHHKOB, IIPH 3TOM BCE 3IEKTPOIIPHEM-
HHUKH ImpuBoAarcs K 11B=100%.

3. [IOACYUTEIBAIOT HOMHHAILHYIO MOII[HOCTE Y3IIA.

4, OTpeAelIsroT IS CPYIII 3IIeKTPOIPHEMHHKOB KO3((HIMEHT HCITOIF30BAHNS H KO-

3(ppHIIHEHT MOIITHOCTH ¢Os@ II0 CIIPAaBOYHBIM TaOIHI[AM H IT0 XapaKTepHCTHKAM 000PYIOBaHHS.

3. OmnpeIenstoT aKTHBHYIO H PeaKTHBHYVIO ITOTPEOIISIEM VIO MOIITHOCTE 3a HaHOOoIee 3a-
I'DYKEHHVIO CMEHY:
[OKYMEHT NOAMNUCAH
SNEKTPOHHOW NMOANUCHIO w=Pcutap
Ceptudmkat:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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6. OrnpeJensstoT CYMMAapHYIO aKTHBHYIO H PeaKTHBHYIO HAarpy3KY IS y37Ha IS pa3-
HOPOJHBIX T'PYIII 3IEKTPOITPHEMHHKOB.

7. OITPEACIIAIOT CPEAHEB3BCIICHHOC SHAYCHHE KDB(bd)I]l[HEHTa HCIIOJIB30BAHH A Y3J1a H

KO3 (P (PHIIHEHTA MOIITHOCTH TIO 72(:

k L Pm 13
w.F p
Z PHGM
I
. Q::M.ys'
18P = e
CM. V3
8. OrnpeaerstoT 3 (QeKTHBHOE ITPHBEAEHHOE YHCIIO SIEKTPOITPHEMHHKOB 1,
9. C yuértoMm Ko3((pHIIHEHTa MAaKCHMyMa OIPeJelISFOT PACUETHYI0 MaKCHMAIbEHYIO
HaI'pPy3KY,
10. OIMpPERENSIOT ITOTHYIO MOIIHOCTH H PACYETHBIN TOK:
g g
SP - \/PF + QF‘

_ P
’ ’\/EU HOM

VKazanue K pevteHuio 3a0auu Ne2

I IpOBOJHHKH 3JIEKTPHYECKHX CETEeH OT IMPOXOISIIErO II0 HUM TOKAa HarpeBaroTcs IO 3a-
KOHY JIKovis-JleHIia:

0=0,24FRt

Hapacrtanue temriepaTypsl IIPOHCXOMHUT A0 TEX ITOP, ITIOKA HE HACTYIIHT TEIJIOBOE PAaBHO-
BECHE MEKIY TEIUIOM, BBIJEIISEMOM B IIPOBOJHHKE, H OTAAUYEH B OKPYKAIOIIYIO CPEdY.

UpesMepHO BEICOKAS TEMIIEPATypa Harpepa IIPOBOAHMKA MOKET ITPHBECTH K YMEHBIIIEHHIO
CPOKa KH3HH H30JISLHH, IT0KAapHOH OITaCHOCTH. IIpH Ieperpere ¢ BRICOKOH TEMIIEPATYPOH H30-
ISIHA KaOenss MOKET OIUIABHTHCS, YTO IPHBEAET K HEOOXOMMMOCTH 3aMeHBI BCEH KaOeIbHOM JIH-
HHH, 2 B HEKOTOPHIX CIIy4asxX MO’KeT BOSHHKHYTH B3PBIB (BO B3PEIBOOITACHOH Cpele).

JIMUTENBHO IIPOTEKAFOIIHH I10 IIPOBOJAHHKY TOK, ITPH KOTOPOM YCTaHABJIMBAETC S HAHOOJIb-
II1as JUINTEIbHAS TEMIIEpATYpa HarpeBa, Ha3bIBACTCA IPEIEIIFHO JOITYCTHMBIM TOKOM ITO Har peBY.

3HaYeHH 1 MaKCHMAaJIbHO JOIIYCTHMBbBIX TOKOB OIIPCACIICHBI H3 YCIIOBIA HJOITYCTHMOI'O TCII-

AOKYMEHT NOANUCAH JOBOJHHKd, TEMIICPATYPhI OKPVYKAIOHICH CPCIbI,
SNEKTPOHHOWM NOANUCHLIO
Ceprudhiiiar: 12000002A633E3D113AD425FBS0002000002A6 I CYIICCTBYIOT MHOI'OYHCIICHHBIC CIIPAaBOYHBIC
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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TaOJIHMIBI, TI0 KOTOPBIM MOXKHO OIIPEAEIHTh CeueHHe IIPOBOJHHKA HCXOIAS H3 BHIIIEIePEYH CIICH-
HEIX YCIIOBHII.

[Ipn pacuére ceTH ITO HarpeBY CHayala BRIOMPAIOT MapKy ITPOBOJHHKA, YCIIOBHS ITPO-
KIIaKH, YCIIOBHS OXJIaXKICHHS.

JI1s1 BeIOOpA ceUeHH S IPOBOJHHKA CPaBHHBAIOT PacYETHBIH MAaKCHMAJIbHBIH [, H JOITYCTH-

MBIH TOKH 15, IIPH 5TOM JOJIAHO coOmromaThsCs YCIJIOBHE.

I, <1,

P

3HaYeHH S JOIIYCTHMBIX JUIHTEIBHBIX TOKOBEIX HArPY30K B CIIPABOYHOH JIMTEPATYPE, YKa-

3aHBI, KaK ITPABHIIO, JJIS HOPMAJIbHEIX YCIIOBHI OXIaXXKIeHHS. ECIH YCIOBHS OXITaKIeHHS OTIIH-

YarOTCA OT HOPMAJIBHEIX, HAIIPHMED, ITPH IIPOKIAAKe HECKOIBKIX KaleJleH B TPaHIIee, YTO IIPH-

BOJIUT K ITOBHIIIIEHHIO TEMITEPATYPHI KaOels ITpH IIPOTeKaHHH TOKA IT0 COCETHHM KadelsM, TO BBO-

JTHTCS TIOIPAaBOYHBIN KO3((PHITHEHT, KOTOPBIH MOKHO HAaHTH B CIIPAaBOYHOH ITHTEpaType, HaIlpH-
Mep, 11Y 3.

TOKH HarpyskH B5IeKTPOIPHEMHHKOB IIOBTOPHO-KPATKOBPEMEHHOIO peXHMa PpadoTh

HarpeBaroT IIPOBOAHHKH B MEHBIIEH CTEIleHH, YeM TOKH JIIHTEILHOIO peKHMa, II03TOMY HX Clle-

AVET IIEPECUYNTATh Ha YVCIOBHEIH IPHBEAEHHBIH JIMTEIBLHBIN TOK HAarpys3KH. Toraa BEIOOP IIpo-

BOJOHIKA JOJIIKCH ITPOH3BOJHTBECAH ITO YCIIOBHIO.

JIIB

j’ -
0875

> 1

d

rie [IB — npomomxuTe mbHOCTS BKIHOUeHHS (1ekimd 1), II1B — Tok moBTOpHO-KpaTKOBPeE-
MEHHOT'0 PEXKIMA.

[Iepecuér npomsBoguTcs TOMBKO IIpH [IB<0.4. JIng ceyeHHS MeJHBIX IIPOBOJOB BHIIIE O
MM2, H JUIS alITFOMHHHEBBIX — BRIIIE 10 MM2 TOKOBBIE Harpy3KH I10 HarpeBY IMTPHHIMAIOT KaK IS
YCTaHOBKH C JIJIMTEILHBIM PEXIMOM PabOTHI.

BecpMa pacrpocTpaHEHHBIM BHJIIOM AHOPMAJIBPHOIO PeXKHMa paboThI 3IEKTPOYCTaHOBKH
SIBIISTFOT CSL TIEPETPY3KH, COIIPOBOKIAEMBIE IPOX0KIAEHIEM ITO ITPOBOJHHKAM ITOBBIIIEHHBIX TOKOB,
BBI3BIBAIOIINX HX HATPEB CBBIIIE JOIIYCTHMBIX 3HAYEHHH.

OT meperpy3oK HeoOXOAHMO 3all[MINATh CETH, BBIMIOIHEHHBIE BHYIPH ITOMEIIEHII OT-
KPEITO ITPOIIOKEHHBIMH H30IIMPOBaHHBIMHI ITPOBOIHIKAMI C TOPIOYEH H30JISIHEH, CHIIOBBIE CETH,
KOTI'JIa TI0 YCIOBHAM TEXHOJIOTHYECKOI'O ITPOIlecCa MOI'YT BO3HHKHYTH JJIMTEIbHBIE IIEPETPY3KH H
CETH BO B3PHIBOOITIACHOM H TOPIOYEH CPEJIE.

[OKYMEHT MOONMCAH IHMO cOOIOJATh psi TpeOOBAHUH, YKaKeM HX
SNEKTPOHHOW NoAnNUCHLIO
CepTudwmrar: 1 12000002A633E3D113AD425FB50002000002A6
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1) HoMmtHaNmbHEIIT TOK M HaIlpsDKeHHe armiapaTa JOIKHBI COOTBETCTBOBATh PACUETHOMY
JUIMTEJIbHOMY TOKY H HaIIPSIKEHHIO LIETTH.

2) Bpems gelcTBHA almIiapaTa JOJIKHO OBITh MHHHMAILHBIM, C YUETOM CeJIeKTHBHOCTH.

3) Armapathl 3alllHThI He JIODKHBI OTKITIOYaTh YCTAaHOBKY IIPH Ieperpys3Kax, BO3HHKAIO-
II[HX B YCIIOBHSX BKCIUTYaTaLlHH, HAITpHME]D, IIPH ITYCKOBBIX TOKaX AJIeKTPOJBHIaTENEH.

4) ArmiapaThl 3alllUTHL JODKHBI 00ecIieYHBaTh HaJEKHOEe OTKIIIOUEHHE ITOBPeXIAEHHOIO
yyacTKa LIETH IIpH JIFOORIX BHAaX K3 H pexrmMax paboThl HEHTPAJIH.

HapnéxnHoe orkimroueHne TOKOB K3 B ceTH HanpsokeHHeM 10 1 kB obecrieunBaercs B TOM
CIIy4yae, KOra OTHOIIEHHE HaHMEeHBIIETO PacYETHOIO ToKa K3 K HOMHHAILHOMY TOKY IUIaBKOH
BCTABKH, THOO TOKY cpa0aThIBaHHI aBTOMAaTHYECKOI'O BRIKIIFOUYATEIS OYAEeT He MEHEe TPEX.

B 3aBHCHMOCTH OT BH/JIa 3aII[HTHEI HAPSAY C IIPOBEPKOH I10 JOITYCTHMOMY HAarpeBY YCTaHAB-
JIHBAIOT OMpeJelIEHHBIE COOTHOINEHHS Me KTy TOKaMH 3all[HTHREIX alaiapaToB H JOITYCTHMBIM TO-
KOM ITpoBOoZa. CeueHHe IMIPOBOAHHKA, COOTBETCTBYIOIIEE NINTEIIBHO JOIIYCTHMOMY TOKY HarpeBa
CIIeAyeT CPaBHHBATH C TOKOM cpadaThIBAaHHM A armrapara 3allliThl. B CeTsaxX, KOTOPHIE JOJIKHEI OBITh
3AIHUIIEHBI OT IIEPErPY3KH, 3TH COOTHOIIEHHS, 3a4acTYIO SBJISIOTCS OIPEIEIISIOIIHMH JJIS BBI-

6'31)& CCHCHHSA ITPOBOJHIKOB.

VKazanue K peuteHuro 3a0 auu Ne3

B aleKTpHYeCKHX YCTAaHOBKAaX MOI'YT BO3HHKATh Pa3/IMUHbBIE BHIBI KOPOTKHX 3aMBIKAHHIL,
COITIPOBOKIAIOIIHECS PE3KHM YBeIIHUeHHEM ToKa. IloaToMy armeKTpooSopyIoBaHHE, YCTaHABIIH-
BAEMOE B CHCTeMaX 3IeKTPOCHAOKEeHN S, JOIKHO OBITh YCTOHYHBEIM K TOKAaM K.3. H BRIOHpPAThCS
C YUETOM BEIIMYHH 3THX TOKOB.

Pa3myaroT ciieQyrom[He BHAB KOPOTKIX 3aMBbIKaHHH: TpexdasHoe, HIH CHMMETPHYHOE, -
TPH (pa3bl COETHHSIIOTCS MeXKIY cO00H 0e3 coeTHHEHH ¢ 3eMIIeH ;, IByxX(pa3HOe — ABE (pa3bl COeTH-
HSFOTCS MeXOy co0oH Oe3 coeJHHEHHI ¢ 3eMIIei, oJHOo(a3zHOe — OJHa (pa3a COeJHHSIETCS C
HeHTPaIbI HCTOYHHKA Yepe3 3eMIIIO;, JBOHHOE 3aMBIKaHHE Ha 3eMIII0 — JIBe (pa3bl COETHHSIIOTCS
MeXKIY COOOH H € 3eMIIEH.

OCHOBHBIMH TIPHYHHAMH BO3HHKHOBEHHS TAaKHX KOPOTKHX 3aMBIKAHHH B CETH MOI'YT
OBITh: TIOBPEKIEHHE H30JISLIHH OTAE/IbHBIX YACTEH EKTPOYCTAHOBKH, HEIIPAaBHIILHBIE JIEHCTBHS
OOCIIYKHBAIOIIETO IIEPCOHANIA, IIEPEKPBITHS TOKOBEIVIIIHX YaCcTeH YCTAaHOBKH.

KopoTkoe 3aMBIKaHHE B CETH MOXKET COITPOBOXKAATHCS ITPEKPAII[eHHEM ITHTAaHH I IT0TpeOH-

TEHEﬁ: PE3KHM CHIAKCHHEM HAIIPAAKCHIIA B CCTH, HAPDVIIICHIHCM HOPMAJIBHOI'O PCKHMaA pﬂﬁGTLI
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C MOMEHTA BO3HHKHOBEHHSI KOPOTKOI'O 3aMBIKAHHI JIO €ro ITPEKpallleHHI B KOPOTKO3a-
MKHYTOI LIEITH ITPOTEKAET IEPEXOIHBIIN ITPOIIECC, XaPAKTEPH3YEMBIH HAIIMUHEM JABYX COCTaBIISIO-
II[HX TOKOB KOPOTKOTI'O 3aMBIKAHHS — IIEPHOAHYECKOr0 (KOeOaTeIbHOrO) H allepHOIHYECKOTO.

[Iepromiryeckass COCTaBISIOINAS H3MEHSIETCS 110 TapMOHHYECKONH KPHBOH B COOTBETCTBHHU
¢ cuHycouanbHOH DJ[C reHeparopa. ATlepHOAHYECKAS - OIPEAEIIeTC XapaKTepPOM 3aTyXaHHI
TOKa K.3., 3aBHCSIIETO OT aKTHBHOI'O COITPOTHBIIEHHA IIeNMH M O0OMOTOK cTaropa reHeparopa. B
IIEIH HaIpsDKEHHEM BHIIIE | KB, rie 3HaueHHe aKTHBHOI'O COIPOTHBIIEHHS MallO, BpeM 3aTyXa-
HHS allepHOJHYECKOH COCTaBRISIOIIEN cocTaBiser 0,15 — 0,2 c.

OCHOBHBIE COOTHOIIIEHHS MEXAY BEIHYHMHAMH TOKOB KOPOTKOIO 3aMBIKAHHSA. CBS3b
MEKIAY BEJIMUYHHON YIapHOTO TOKA iy H HAaYaJIbHBIM JEHCTBYIOIHM 3HAUYEHHEM IIEPHOHYECKOH
COCTABJISIIOLIEH TOKA K.3. [no YCTAHABIIMBAETCS H3 CIEAYIOIIHX COOTHOIIIEHHI:

a) arlepHOJHYecKasl COCTABIISIONIAA 3aTyXaeT IT0 3aKOHY 3KCIIOHEHTHOM KPHBOI, OIpeie-

TISIEMOH YpaBHEHHEM:
/T

la = layacc €7,
rae T, — IOCTOSHHAS BPpeMEHH 3aTyXaHHS allepHOMHYECKOH COCTABIISIOIIEH, OIIpeelise-
Masl COOTHOIIIEHHEM MeKIY HHAYKTHBHOCTBIO H aKTHBHEIM COITPOTHBIIEHHEM IIEITH K.3.
To = L/ 1«
YUHTEIBAS, UTO IPH @ = 27f won = 27 fx BETHUNHA HHAVKTHBHOI'O COIPOTHBIIEHHS X, = L
= 314 L, otkygaa L = x, / 314, IOITy4HM, 4TO
To =L/ 1w =X/ (314r:)
31IeCh Xx, Fx — COOTBETCTBEHHO HHIYKTHBHOE H aKTHBHOE COITPOTHBJIEHHS I[ETTH K.3.,
0) yIapHBIH TOK, COOTBeTCTBYIONTHH BpeMeHH 0,01c, T.e. yepe3 IOIMepHOJa IIOCIE BO3-
HHKHOBEHHS K. 3.,
Iy = la + Insarc,

1€ Ly sasce.- N21,.0 — MAKCHMATBHOE 3HAYEHIIE TIEPHOJIYECKOTT COCTABIIIONIEH TOKA K.3. iy =

-t/ T
I.::.M.::rcc € a + Lz.mxc.

B MoMeHT t=0 TOK [ yaxe. = lasane , TOTIA

— -t/T -t/T | — -t/ T
by = byssaxe.+ Inaxc.€ a — }E.Mﬂxﬂ'{/j T e al — \"2 1% I'KI T e .:1)

w

0,01/ T
a

O0o3Hayas BEIMUHHY [ + e = ky nionydymmM I, = k, N2 I

YaapHeIM KO3(Q(QHIIHEHTOM Ky, YUHTBIBAETCS COOTHOIIEHHE MEXKTY aKTHBHBIM H HHIYK-
THBHBIM COITPOTHBJIEHHSAMH IIEITH KOPOTKOIO 3aMBIKAHHS, UYTO OIpeJelIseTCcsI MeCTOM KOPOTKOIO
3aMBIKAHH 1.

OJOKYMEHT NOAMNUCAH . _
SNEKTPOHHOM NOANMCHIO site 1 KB nocTosHHasg BpeMeHH 3aTyxXaH!us 1,
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3. Ilnau-2pagpuk évinonHeHua 3a0aHUA

Pabota Hajx pacueTHO-rpadHYecKOH padOTOH MOKeT OBIThH ITpeJicTaBlIeHa B BHJE BBITIOJI-

HCHHA CIICAYIOIIHIX 3TAIIOB.

No
HarmmveHoBaHHe 3rara CPOKH BBITIOJIHEHHS
I/TI
| Ha rnmepBoM
1. [TomyueHH s 3aJaH T
IPAKTHYECKOM 3aHSITHIH
Ha rieproM
2. [ lepBIYHAas KOHCYIILTAIHS C IIPEIOJaBaTeIIEM
IPAKTHYECKOM 3aHSTHI
3. PaGota ¢ HH()OpMAIHOHHEIMH HCTOYHHKAMH B TeyeHHH ceccHH
4. Harmncanue KOHTPOJIBHOH PadoTEI B TeyeHHH ceccHu
J. [IpemocTaBiaeHne KOHTPOJIBHOH padOThI Ha Kaeapy B TeueHHH ceccHu
_ Ha 1ocrnemaHemMm
6. 3anra KOHTPOIIbHOH padOTEI
ITPAaKTHYECKOM 3aHSTHH
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6. Kpumepuu oueHueéaHusa paoomol

B IeIsIX ITOBHIIIIEHH T KaueCcTBa BHITIOIMHIEMBIX PaCuHCTHO -I‘pﬂ(l)H‘IEGIGD{ pﬂﬁGT ITpEITOddBa-
TEJIb PYKOBOACTBYCTCA CIICAYIOINHMH KPHTCPHAMI OLICHHBAHITA IHICEMCHHBIX pﬂﬁGT CTYACHTOB.

OueHKa «3aumeno (OmJaHYHO))» 6blCINAGIAEHICA, €CJIL CHIYO0 EHIMN.

— IIpeJICTaBIJI pacueTHO-TpaHYECKYI0 padOTy B YCTAHOBJIEHHBII CPOK H O(pOpMHII ee B
CTPOIOM COOTBETCTBHH C H3II0KEHHBIMH TpeOOBaHHSIMH,

— HCIIOIIb30BAJI PEKOMEHJOBAHHYIO H JIOIIOIIHUTEIIFHYIO YIeOHYIO H CTPAaHOBEIYECKYIO JIH-
TEPATypy,

— IIPH BHEIIIOJIHEHHH YITPpaKHEHHH IT0Ka3aJl BEICOKHI YPOBEHD 3HAHH S TEKCHKO-IPaMMaTH-
YeCKOIo H CTPaHOBEJYECKOI0 MaTepHalla 110 3aJaHHOH TeMaTHKE, ITPOSIBIII TBOPUYECKHH ITOAXO0]
TIIPH OTBETE Ha BOITPOCHI, YMEHHE ITyO0KO aHAIH3HPOBATh MPoOIeMy H JieJIaTh 0000IarOIIHE BEI-
BOJIBI,

— BBIIIOIIHIII pa0OTy I'PaMOTHO ¢ TOYKH 3PEHHS IIOCTABIIEHHOM 3a[adH, T.e. 0e3 OIMOOK H
HeJ04YeTOB HIIH JOIYCTHI He 00JjIee OJHOr0 HeJJoYeTa.

OuenKka «zaumero (xopouio)» évicmasigemca, ecam cmyoeHm:

— TIpeICTaBII pacueTHO-TpadHIecKyI0 pabOoTy B YCTAHOBJIEHHBIII CPOK H O(pOpMHII ee B
COOTBETCTBHH C H3IOKEHHBIMH TPeOOBaHILSIMH,

— HCIIOJIB30BaJl PEKOMEHIOBAHHVIO H JOIOIHHTEIILHYIO IHTEPATYPY,

— IIPH BEITIOITHEHHH YITIPAKHEHHH ITOKa3all XOPOIIHMH YPOBEeHb 3HAHU S JIEKCHKO -IPaMMaTH-
JeCKOIr'o H CTPaHOBeAYECKOI0 MaTepHala I10 3aJaHHOH TeMaTHKe, IIPaKTHIeCKH IIPaBHIIbHO C(Op-
MYJIHPOBAJI OTBETHI Ha IIOCTaBJIEHHEIE BOITPOCHL, IIPeicTaBHII 00IIee 3HAHHE HH((pOPMAaIlHH 10 ITPO-
OrieMe;

— BBIMTOITHIII PaboTy ITOIMHOCTRIO, HO JIOITYCTHI B HEH: a) He Oolee OJHOH HErpyOOH
OMMHOKH H OJHOr0 HeJjoueTa 0) Wi He OoJlee ABYX HeJOYETOB.

Quenka «3aumero (Y006J1emeopuneibHo) ) 6blCasiaemcs, ecid Chy0enm:

— IIpeJiCTaBII pa00oTy B YCTAaHOBIIEHHBIH CPOK, IIPH O(QOpMIEHHH paboThl JOITYCTHII He-
3HAUHTEIBHBIE OTKIIOHEHH I OT H3II0KEHHBIX TPpeOOBaHHI,

— IOKa3aJl JOCTaTOYHEIE 3HAHH S IT0 OCHOBHEIM TEMaM KOHTPOJILHOH PadoTHI,

— HCIIOJIB30Bal PeKOMEHIOBAHHVIO JIUTEPATYPY,

— BBIIIOIIHIII He MeHee ITOIOBHHBI pa0oThI HIH JOITYCTHII B HEH a) He Oolee ABYX IPyOBIX
onmOoK, 6) HIIH He 0oJlee OJHOH IpyOOH OIIHOKH H OJJHOrO HeJo4eTa, B) HIIH He 0olee JBYX-TpeX

AOKYMEHT NMOANWUCAH |
SNEKTPOHHOM MNOANMCHIO I0KH H TPEX HEAOUCTOBRB, I[) HIIH IIPH OTCYICTBHII
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Ouenka «He3aumero (Heyooeiens opumeJibH 0) » 6bICIMAGIACICA:

— KOTr'Zla YHCIIO OIIHOOK H HEJOYETORB ITPEBOCXOAHT HOPMY, IIPH I{GTGpﬂﬁ MOKET OBITH BBI-
CTABJICHA OLCHKA «344YTCHO (}",I[DEJIETEGPHTEJ]LHG)}} HJO1 €CJOT ITPABHJIBHO BBITTOJIHEHO MCHEC I10-
JIOBHHBI pﬂﬁDTBI;

— CCJIH CTYACHT HE ITPHCTVYIIAJI K BBIITOJIHCHHIO pﬂﬁDTBI HIIH IIPpAaBHIIbHO BBIIIOJIHHII HE 0o-

nee 10 ImpOoLIEHTOBR BCEX 3a1aHII.
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7. 11opa0 ok 3auiumol pao omol

HarmmcanHast CTyZIeHTOM pacueTHO-TpaHYecKas padoTa caeTcsd Ha KadeIpy B CPOK IS
pelieH3HpoBaHus. CTYIEHT 3all[HII[aeT pacieTHO-IpapHYecKyr0 padoTy 0 K3aMeHa (3adeTa) Iie-
pen npernojgapareneM. bes 3anuTel PI'P cTyeHT K 5K3aMeHY (3a4eTy) He JOITYCKaeTCsL.

PaGoTa He IoImycKaeT ¢ K 3alHTe, €CIIH OHA He HOCHT CaMOCTOSTENIBHOIO XapaKTepa, CITH-
CaHa U3 JIMTEPaTYPHBIX HCTOYHHKOB HIIM YV APYTHX aBTOPOB, €CII OCHOBHEIE BOITPOCHEI HE pac-
KPBITHI, H3JIOKEHBI CXEMATHYHO, (pparMeHTapHO, B TEKCTE COJAEp KaTCs OIIHOKH, Hay4YHBIH aIlia-
par o)OopMIIEH HEIPaBHIBHO, TEKCT HAITHCaH HeOPeKHO.

B Xojie 3aiuTel KOHTPOJILHOH paboTHI 3a7ayua CTYAeHTa — IT0Ka3aTh YITIYOJIEHHOE TTIOHH -
MaHHE BOIIPOCOB KOHKPETHOH TeMBI, XOPOIIIEe BIalcHHE MaTEPHAIIOM IT0 TEME.

3ammurTa pacyeTHO-TpadHYecKOH paboTEl MOXET ITPOXOJIHUTH B Pa3IHYHEIX (pOopMax ITIO
YCMOTPEHHIO TIPEIOAaBaT e

— B (popMe HHAHUBHAYAJIBHON Oecelbl CTYeHTa C PYKOBOJHTEIEM II0 OCHOBHEIM ITOJIOKeE-
HHSM paloTHI;

— B (popMe HHIHBHAYAIIbHOH 3allHThI B IIPHCYTCTBHH BCEH I'PYIMIEI CTYIEHTOB,

— B (pOpMe IPYIIOBOIT 3aIIIHTHI — OJJHOBPEMEHHOH 3aIIHTHl KOHTPOIBHOH PabOTHI ITO OJ-
HOMY HaIIPaBIIEHHIO. B 3TOM CiIyuyae KaXKIbIi CIEIHT 3a XOM0M PacCyKISHHI TOBApPHIIEH, TOITOJI-
HSET, YTOUHSET X, YTO, HECOMHEHHO, YCHIIMBAET padoTy MBICIIH H CITOCOOCTBYET PA3BHTHIO KO-
HOMMYECKOI'O MBIIIITIEHH 5.

JIroGas popMa 3aiuThl KOHTPOJIBHOH PaboThl YUHT OTCTaHBaTh CBOKO TOUKY 3PeHHS, yOe-

ITHTEIIFHO apI'yMEHTHPOBATh €€, YTO CIIOCOOCTBYET IepepacTaHHIO 3HAHHI B YOeKICHHS.
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8. Yueorno-memoouueckoe u unhpopmayuorroe odecneuerue 0UCUUNIUHbL

8.1 Ilepeuernv 0CHO6HOIL U 0ONOJIHUMEILHOU JIUMEPaAmMypsl, HEODX00UMOIL 0J11 0Ccé0e-
HUA OUCUUNIIUHbL

8.1.2 Ilepeuenp 0CHOGHOU JITLUMeEPAMYPHL:

1 . Cubuxys, }O.]/1. OCHOBBI ITPOEKTHPOBAHH S ANEKTPOCHAOKEHHSI 0OBEKTOB : YueOHOE T10-
cobme / KO.J]. CubnkmH. - Mocksa ; bepmun : Iupekr-Menamna, 2015. - 357 ¢. : uiL., cxeM., Tadml. -
bubmiorp. B kH. - ISBN 978-5-4475-3979-5 ; To xe [Onexrponnermi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=469117

2 JlanmnoB, M.M. UHKeHepHbIe CHCTEMBI 3JaHHI H COOPYKeHHH (31eKTpocHalKeHHE C
OCHOBAMH 3IeKTPOTEXHHKH) : yueOHoe rmocobue / M. . Jlanunos, U.I". PomaHeHKO ; MHHH -CTEp-
CTBO 00OpaszoBaHN I H HaVKH Poccriickon Deneparpi, OegepalbHOe TOCYIapCTBEHHOE aB-TOHOM-
HOe 00pa30BaTEIbHOE YUPEXKIEHHE BBICIIETO ITPOo()eCCHOHAIBHOIO 00pa3oBaHNsI «Cepe-po-Kag-
Ka3CKHH (peepalIbHbIH YHHBEPCHTET». - CTtaBponons | CKDY, 2015. - 223 ¢. : ui. - bubmmorp. B
; To Ke | OIIeKTPOHHEBIH pecypc]. - URL.:
http://biblioclub.ru/index.php ?page=book &id=457214

KH.

8.1.3 Ilepeuers 00noaHuUmMENbHOU JIUMEPAMYPLL:
1. CubuxuH, FO.JI. OCHOBBEI IIPOEKTHPOBAHHS 3IEKTPOCHAOKEHHS TIPOMBIIIIIIEHHBIX H
rpakJaHCKHX 31aHHH: yyeOHHK / FO.]l. CHOHKHH. - 6-e u31., nepepal. - Mocksa ;, bepmin : JIu-

pext-Meana, 2016. - 508 c. : cxem., Tali., wi. - bUOIHOrp. B KH. - ISBN 978-5-4475-8608-9 ;. To
Ke | SnextponHslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=459494

8.2 Ilepeuens yuedHO-MemoOUUECKO20 0DecneueHUa cCamoCcmoamebHoU pabomel 00y-
YAoMWUxXca no OUCUUNIIHE

1. Metomueckue peKOMeHIAIHH I TTIOATOTOBKH K ITPAKTHYECKHM 3aHSATHSM T10 JHCIIH-
IIHHE « NeKTPOCHAOKeHHEe ITPOMBIIIIEHHBIX ITPEITIPHSATHIN.

2. MeTtommyecKHe peKOMEHJAIIHI TT0 OpraHM3alii caMOCTOSTEIILHOH padOTHl CTYAEHTOB
10 JUCIIMIIIMHE « 3JIEKTPOCHAOKEHHE IIPOMBIIITIEHHBIX ITPEMITPHATHID.

3. MeTomnyeckiie peKOMEHAIMH JUIS BBITIOJIHEHHS pacyeTHO-Ipa)HYeCKOH padOTHI I10
THUCIIHIUTHHE «DIEKTPOCHAOKEHHE ITPOMBIIIIEHHBIX ITPEITTPHSTHID).

4. Merogmueckre peKOMeHJAIlHH IS IIOATOTOBKH K JTa0OPATOPHBIM 3aHSITHSIM JIHCIIH-
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8.3 Ilepeuens pecypcoé UHPOpMAUUOHHO-METIEKOMMYHUKAUUOHHOU cemu HHumepHem,
Heo0X00UMBIX 011 0C60EHUA OUCUUNIUHbBL
L. http://www.biblioclub.ru -55C "YHuBepcureTckasa OndmoTeka OHIanH"

2. http://www.iprbookshop.ru/ - SnekrponHo- oudmioreuras crucreMa [IPRbooks
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MUHUCTEPCTBO HAVKH U BLICIIIETO OBPASOBAHU S POCCUUCKOU OEJIEPAITUU
OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3SOBATEJIEHOE YUPEJK/IE-
HUE BBICIHET'O OBPA30BAHU A

«CEBEPO-KABKAS3CKUU ®EJIEPAJILHBIA YHUBEPCUTET»

[Iaruropcxait HHCTHTYT (promian) CKOY

MeTtoanuyeckue yKa3aHHs

110 OpraHH3aI[HH CaMOCTOSTEILHOH padoThl O0YYATOIIIXCS
o jquciprmHe « QJIEKTPOCHABXEHUWUE TTPOMBIHIJIEHHEBEIX HPEI[HPHHTI/IFI}}
IUISL CTYAEHTOB HAIIPaBIIEHH S TIOATOTOBKH
13.03.02 2neKTposHEPreTHKA H AIIEKTPOTEXHHKA
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ComepKaHHe

BreneHue
1 OO0I11as XapaKTepHCTHKA CaMOCTOSTEIEHOH paboThel 0OYYAOIIErOCs IIPH H3yYe-

HHI JHCITHIIIIHHBI « BHEKTPGGHElﬁ}I{EHIIE ITPOMBIITJICHHBIX HpE:l[HpI[HTI]IuI}}

2 [TnaH-TrpadHK BRIITOJIHEHHS CAaMOCTOSTEIIbHOH PadoThI

3 KOHTPOIIbHBIE TOUKH H BHJBI OTYETHOCTH IT0 HUM

4 MeToanueckie peKOMEHAAINH IT0 H3YUEHHIO TEOPETHUYECKOTO
MaTepHasia

3 MeTtoaHuecKHe yKa3aHHA 110 IIOATOTOBKE K KOHTPOILHOH padoTe

6 MeToanueckie yKasaHHA I10 IIOATOTOBKE K 3K3aMEHY.

7 Y4yeGHO-MeTOAHYEeCKOe H HHPOPMAIHOHHOe o0ecIieueHHe M CIIHIUIHHEL

OOKYMEHT NOAMNUCAH
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BBeaeHune

CamocTosarelbHas paboTa — IuraHHpyeMas yueOHast, yueOHO-HCCIe0BaTEIbCKASA, HAYUHO -
HCCIIeJoBaTelbcKas padoTa CTYIeHTOB, BRITIOIHAEMAasI BO BHeaYIHTOPHOE (ayAHTOPHOE) BPEMS ITO
3aJlaHHIO H ITPH METOIHYECKOM PYKOBOJCTBE IIPEIojaBaTeis, HO 0e3 ero HeloCpedCTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEIIOCPEACTBEHHOM YYACTHH ITPEIoOfaBaTells, OCTAaBILIFOIEM BeAYIIYIO
POIIb 3a pabOTOH CTYIEHTOB).

CaMocTosgTenbHas padora CTYAEHTOB B BY 3¢ ABIIsIeTCSA BaKHBIM BHIOM YU4eOHOH H Hayy-
HOH JesSTeIbHOCTH CTYAEHTA.

Beayias e opraHusaiii H ocyinecTBiIeHHsI CPC noirKHa coBIIagarsh ¢ IEIbIo 00yue-
HHS CTYIEHTA — IIOATOTOBKOM Oakamaspa ¢ BRICIIHM oOpazoBaHHeM. [Ipn oprammsarim CPC Bax-
HBIM H HeOOXOJHMBIM YCIIOBHEM CTAaHOBSATCS (POPMHPOBaHIE YMEHHS CAMOCTOSTEIILHOH padoThI
IS IIPHOOPETEHNS 3HAHII, HABEIKOB M BO3MOJKHOCTH OPpraHH3aliH YUieOHON H HAYUHOH JAESTElb-
HOCTH.

[{enpro caMOCTOSTENLHOH pabOTHl CTYAEHTOB SBIISIETCS OBIafleHHe (PyHIaMeHTaIIbHBIMH
3HAHHSMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH JIESTEIbHOCTH IO ITPO(HIIO, OIBITOM
TBOPUYECKOIH, HCCIIeJOBaTEIbCKOH AeATENbHOCTH. CaMocToATeIbHAd padoTa CTYAEHTOB CIIOCO0-
CTBYET PasBHTHIO CAaMOCTOSATEILHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH, TBOPYECKOIO

ITOJAXO0/Ia K PEMIEHHIO ITPO0IeM y4eOHOTI0 H IMPO(eCCHOHAILHOIO VPOBHL
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O0nas XapaKTepHCTHKA CAMOCTOAT €JIbHOH PadoThl 00yUaromierocsi Npu M3y YeHHH

JUHCHHILIHHBI «JJIeKT pﬂCHﬂﬁHﬂEHHE IIPOMBIIVICHHDBIX IIPEANTPHAT HID»

CamocTosTebHas padoTa - ITTaHupyeMas yueOHasl, yueOHO-HCCIIeoBaTeIbCKasl, HayIHO -
HCClIeJoBaTelbcKas padoTa CTYIeHTOB, BRITIOIHAEMAasI BO BHeAayIHTOPHOE (ayJHTOPHOE ) BPEMS ITO
3aJIaHHIO M ITPH METOJIHYECKOM PYKOBOJCTBE ITPEIOJaBaTels,, HO 0e3 €ro HEIOCPEeICTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YYAaCTHH ITPENIOfaBaTellsl, OCTABILIFOIIEM BEAYIIYIO
POJIb 3a PabOTOMH CTYAEHTOB).

CaMocTosgTenbHas padora CTYAEHTOB B BY 3¢ ABIIseTCA BaKHBIM BHIOM YueOHOH H Hayy-
HOH JESITEILHOCTH CTYIeHTa. CaMOCTOSTEeIbHAA padoTa CTYAEHTOB HI'paeT 3HAUHTEIIbHYIO POIIb B
PEHTHHIOBOH TEXHOJIOTHH 00yuYeHHS. B CBS3H ¢ 3THM, 00yueHHe B BY 3¢ BKIOUaceT B ce04 IBE,
ITPaKTHYECKH OJIMHAKOBBIE IT0 00BEMY H B3aHMOBIHSHIIIO YaCTH — IIpollecca OOYUEHHS H IIPO-
1ecca camooOyueHHs. [Iostomy CPC gomkHa cTath 3(pQeKTHBHOH H IielIeHaIlIpaBIeHHOH paOoTOMH
CTVYJIEHTA.

K coBpeMeHHOMY CITEIIHAIIHCTY OOINECTBO IIPEABABISIET JOCTATOYHO IIMHPOKHH IepeYeHb
TpeOOBaHHH, CPEIH KOTOPBRIX HEMAIOBAKHOE 3HAUEHHE HMEET HAIMYHE Y BEIITYCKHHKOB OITpeie-
JIEHHBIX CITOCOOHOCTEH M YMEHH S CAaMOCTOSTEIBHO JOOBIBaTh 3HAHI S H3 Pa3/IMYHBIX HCTOYHHKOB,
CHCTeMAaTH3HPOBATh IMOITYYEHHYEO HH(POPMAIHIO, JaBaTh OI[EHKY KOHKPETHOH (PHHAHCOBOH CHTY-
argnr. @OopMHpPOBAHHE TAKOI'O YMEHHS IIPOHUCXOMNUT B TEUEHHE BCETO IEpHOa OOYUEHIS YEPES3
YYACTHE CTYJIEHTOB B IIPAKTHYECKHX 3aHSATHSIX, BBITIOTHEHHE KOHTPOJIBHBIX 3aJaHHI H TECTOB,
HaITHCaHHE KYPCOBBIX H BRIITYCKHBIX KBAIH (DPHKAIIHOHHBIX PadoT. [1pH 3ToM caMocToATeNIbHAS pa-
00Ta CTYJAEHTOB HI'PaeT PEIIAIOIIYIO POJIb B XOJE BCEr0 YUeOHOTI0 ITpoIiecca.

Beayinas 1ens opraHusaliii H ocyinecTBiIeHHsS CPC monkHa CORIagaTh ¢ LENIBI0 00yue-
HHUS CTYIEHTa — ITIOATOTOBKOMH CIIEI[HaIHCTa M OaKalaBpa ¢ BRICIIIMM oOpa3zoBaHHeEM. [IpH opranmi-
sanpi CPC BaKHBIM H HEOOXOAHMBIM YCIIOBHEM CTAHOBSATCS (POPMHpPOBaHHE YMEHHS CaMOCTOS-
TEIIBHOH PaloTHI A1 IMPHOOPETEHH S 3SHAHHH, HABBIKOB H BO3MOJKHOCTH OpraHH3aIiH yueOHOH U
HAaYYHOH JAESTEIIBHOCTH.

DOPMEI CaMOCTOSTEILHOM PadOThI CTYAECHTOB pasHOOOpasHEl. B cOOTBETCTBHH ¢ paboueH
ITPOrpaMMOH JIMCIAII/IMHEBL IIPETYCMOTPEHBI CIIEAYIOIIHE BHIBI CAMOCTOSTEIIFHON PaOOThI CTY-
JIEHTA.

- CAMOCTOSTEILHOE H3YUEeHHE JINTEPATYPHI;

- CAaMOCTOMATCIIbHOC PCIICHHC 3a1a™,
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3a0auamu caMOCTOSTEIFHOIO H3YUEHH S JINTEPATYPHI SBIISIOTCS:

o VIIIyOIIEHHE H PACIIHPeHHE TEOPETHYECKHX 3HAHMI

o (popMHPOBaHHE YMEHHH HCIIOIh30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPAaBOYHYEO
JOKYMEHTAIMIO H CIIELIHAIIEHYIO JINTEPATYPY,

° Pa3BHTHE ITO3HABATEILHBIX CITIOCOOHOCTEH H AKTHBHOCTH CTYIEHTOB.

Ilens camocmoamensHozo peuteHusa 3a0ay - oplajieHHe ITPOo(pecCHOHATbHEIMH YMEHH-
SIMH 1 HAaBBIKaMH JeSITeTbHOCTH IT0 ITpodIIio OyayInel IesITenbHOCTH.

3ad auamu caMOCTOSTEIIFHOIO PEIIEHHS 3a1a4 SBJISTEFOTCS:

o CHCTeMaTH3allHI M 3aKpeIlIeHHe ITOIYYEHHBIX TEOPETHYECKHX 3HAHMI H ITPaKTH-
YeCKHX YMEHHIH CTYIEHTOB,

o (opMHPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIJIEHHS, CIIOCOOHOCTEH K CaMOPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHIIO H CaMOpPeaH3alH,

° Pa3BHTHE HCCIIeJ0BaTEIbCKHX YMEHHI.

Ilenvro camocmoamesibHOZ0 66INOIHEHUA PACUEMHO-2PAPUUECKOI pad ombl TIO THUCIH-
IUIMHE SBISETCS OBIaJeHHe (PyHAaMeHTaJIbHBIMH 3HAHISIMH, ITPOo(ecCHOHAIbHBIMH YMEHHSIMH H
HaBBIKaAMH JIeSITeIIbHOCTH 10 IPO(HIIIO, OIIBITOM TBOPYECKOH, HCCIIE0BATEIbCKOH JeSITeIbHOCTH.

3a0 auamu JaHHOTO BHIAA CAMOCTOSATEILHON PadOTHI CTYIAEHTA SBJISFOTCS:

o CHCTEMAaTH3aLMI M 3aKpellJIEHHE TIOJIYYEHHBIX TEOPETHYECKHX 3HAHHI H ITPaKTH-
YEeCKHX YMEHHI CTYIEHTOB,

o VIIIyOlleHHE H pacIIHPeHHe TEOPETHYECKHX 3SHAHMI

o (OopMHPOBaHHE YMEHHH HCIIOIh30BaTh HOPMAaTHBHYIO, ITPABOBVIO, CITPABOYHYIO
JOKYMEHTALIMIO H CIIEI[HATIBHYIO IIHTEPaTypy,

° Pa3BHTHE IO3HABATEIbHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYAEHTOB. TBOPUYECKOI
HHHIHATHBEI, CAMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH,

o (pOopMHPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIIEHHS, CITOCOOHOCTEH K caMOPa3BHTHIO,
CaMOCOBEPIIIEHCTBOBAHHIO H CaMOpPeaTH3alHH,

o Pa3BHTHE HCCIIeJ0BATEIbCKHX YMEHHI

o HCIIOJIb30BaHIEe MaTepHana, cCOOpaHHOro M IIOIYUYEHHOIO B XOJIe CAaMOCTOSTEIb-
HBIX 3aHSATHIL Ha CEMHHapax, Ha ITPaKTHYECKHX H JIa00paTOPHBIX 3aHATHSIX, IIPH HAaITHCAaHHH KY]-

COBOH pPadOTHI.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

168



B pesynpraTe OCBOEHHSA JHUCI[HILIHHBI (POPMHPYIOTCS CIEAVIOIIHIL IepeuyeHb ITIaHHpYe-

MBIX PC3VIIbTATOB Gﬁ}"‘IEHH_ﬂ II0 JHUCIOIIIIHE, COOTHECEHHERIX C IUIAaHHPYCMBIMI PC3VIIBTATdAMIL

OCBOEHHS 00pa30BaTEILHOH ITPOrPAMMBL:

Kox, ¢hopMyIHpOBKa KOMIIE-
TEHIHH

Koz, dhoopMmymHpoBKa HHIHKA-

TOpa

[ImannpyeMble pe3ylIbTaThl
0Oy4eHHS 110 JHCI[HITIIHHE
(MOJIYIIIO), XapaKTepPH3YIO-
I e 3TAIbl (POPMHPOBAHHS

KOMITETEHLIMI, HHIHKATOPOB

[IK-1 CriocobeH y4acTBOBATh
B IIPOEKTHPOBAHNH CHCTEM
3IIEKTPOCHA0 KEHISI

N ]1-4nx.1 YUacTBYET B paspa-
O00TKe JOKYMEHTAI[HH IS OT-
JETILHEIX PA3IelIOB IIPOEKTa
CHCTEMBI AJIEKTPOCHAOKEHH S

3HaeT ol1ue TpeOOBAHUA K
ITPOEKTHPOBAHHIO CHCTEM
AIEKTPOCHAOKEHH ST IIPOMBIIII-
JIEHHBIX TIPEIIIPHATHIH.
YMeeT y4acTBOBaTh B paspa-
OOTKe JOKYMEHTALHH IS OT-

ACIIbHBIX PA3ACIIOB ITPOCKTA
CHCTCEMbI BHEETPDGHaﬁﬂiem[H

00TBLEKTOR.
BrnaneeT HaBBIKAMH HCIIONb-

30BaHH A HGpMﬂTI[EHGﬁ HOKY-
MCHTAITHIH.

[IK-2 CriocobeH aHaIH3HpO-
BaTh PeKHMEI PaOOTEI CHCTEM

N J1-2mx2 PaccunTriBaer pe-
KHMBI pabOTHI CHCTEM BJIEK-

3HaeT METOJIBI H CPeJICTBA
TEOPETHYECKOTO H SKCIIEPH-
MEHTAIIbHOI'O HCCIIEIOBAHIS
BIIEKTPHYECKHX I[ETEH.
YMeeT BEIOHPATh 3IEKTPO-
000opyHOBaHIE Ha OCHOBE ITO-

ITYYEHHBIX PE3YIIbTAaTOB pac-
JETOB.

BIIEKTPOCHAOKEHH ST TPOCHAOKeHN I
BJIELI[E:ET HaBBIKaMI1 ITOHIIMA-
HHA B3daHMOCBA3H 3a444 ITPO-
CKTHPOBAHITA H SKCILIYATa-
IIHH CHCTCMbBI BHEI{TPDCHaﬁ-
ACHH A ITPOMBIIIIICHHOI'O
IIPETIPHATH S
NOKYMEHT nogarnncAH
SNEKTPOHHOW NOAMNUCBLIO
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Il1an-rpaduk BoIIOJIHEHHA CAMOCT OAT €JIbHOM PadooThI

OO0BeM 4acoB, B TOM YHCIIE
Kompl peam-
Cpeacrea H TeX- KoHTakTHas
3YEMBIX KOM- BHI neSTelIbHOCTH
- HOJIOTHH padora ¢
IIETEHI[HH, HH- CTYIEHTORB CPC Bcero
OLIEHKH TIIPEITOaBa-
THKaTOpPa(oB)
TelleM
8 ceMecTp
CaMOCTOSTEIILHOE
H3yueHHe Jmreparypel | Cobecemoranne | 106,785 11,865 118,65
110 TeMaM Ne]-18
llonroTorKa K mek- CobecefoBaHie 0.54 0,06 0.6
I[HSIM
I IHChMEHHBIH
) ) ) OTYET O Pellie-
[IK-1 M /{-4m1 | HoaroToBka K mpak HHH THITOBBIX, 1.08 0,12 1.2
1IK-2 MJ1-2nx2 | THYECKHM 3aHATHSIM
Pa3sHOYPOBHBEIX
3aa4
LlozroroBKa k mado- CobecegoBaHiie 1,62 0,18 1.8
PaTOPHBIM 3aHSATHIM
BrInosHeHHe pac-
YeTHO-TpahHYECKOMH ColecenoBanne 13,5 1.5 15
pPaboTEHI
Hroro 3a 8 cemecTp: | 123,525 13,725 137,25
Hroro: | 123,525 13,725 137,25
[OKYMEHT MOAONWCAH

SNEKTPOHHOW NOAMUCHIO
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KoHTpo. IbHBbIE TOYKH H BHIbI OTYETHOCTH 110 HAM
PelTHHTOBAs CHCTEMA YCIIEBAEMOCTH CTYIEHTOB HE IPEAYCMOTPEHA JJIS 3a0YHOH (POPMBI

00yUYEHHA.
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MeToanueckne PEKOMER AN ITO H3VUCHHIO TCOPETHYICCKOI'0O MaTEpHaJIa

CaMocTosgTenbHasg padoTa CTYAeHTa HAaUHHAETCSA ¢ BHUMATEJIbHOI'O O3HAKOMIIEHHS C CO-
IepKaHHeM y4eOHOro Kypca.

M3ydyeHHe KaXKIO0H TEMEBI CIEAYET HAUHHATh ¢ BHUMATEJIbHOI'O O3HAKOMIIEHHS ¢ HAOOpOM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTA, ITOKA3BIBAIOT, YTO OH JOJIKEH 3HATh II0 JAHHOH TEME.
Borpocel TeMeI Kak OBl HAKIIAABIBAIOTCS HA COOTBETCTRVIOIIYIO ITIaBY H30PaHHOI 0 YUeOHHKA HIIH
yueOHOro rocodbus. B urore HOIXKHO OBITH SCHBIM, KaKHE BOITPOCHI TEMBI YU4eOHOI'O Kypca H C
KAaKOH I'TyOHMHOH PACKPBITEL B KOHKPETHOM YyueOHOM MaTepHale, a Kakue BOoOIIE OIMVIIEHE!. Tpe-
OyeTcs TBOPUYECKOE OTHOIIEHHE H K CaMOMY COIEP KaHHIO JTH CIFIIIINHEL.

BoOIIpoCEL, COCTABIISIIONTHE €€ COJepKaHHe, 00IaJarT pasHOH CTEIIEHBIO BAXKHOCTH. ECTh
BOITPOCHI, BREITIOITHSIONTHE (PYHKI[HIO JIOTHYECKOH CBS3KH COJeP KaHHSI TeMBI H BCEro Kypca, HMe-
FOTCS BOITPOCHI OITHCATEIBHOIO HIH Pa3bsICHUTEILHOIO XapaKTepa, a TAKKe HCTOPHYECKOIO 3KC-
Kypca B 00I1acTh H3y4aeMOH JHCIIHIUIHHEL. BCe 3TH BOIIPOCHI HE COCTABJISIOT CYTH ITOHS-THHHOTO,
KOHIIENITYAJIbHOI'O COJIEPKaHH TEMBI, HO HEOOXOAHMEI JIJIS IIETIOCTHOIO BOCIIPHATH S H3Y4aeMBIX
ITPOOIIEM.

HM3yyaeMas IHCIMIUIHHA HMEET CBOH KaTerOpHaIbHO-ITIOHSATHIHEIH armnapar. HayuHsle 1mo-
HSTHS — 5TO Ta 0aza, Ha KOTOPOH CTPOHTCS KaXaasd HaykKa. [IOHSATHS — V3JI0BEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'O, TaK M YU4eOHOIO ITO3HAHHS, JIOTHYECKHE CTYIIEHH JBHKEHHSI B yueOe OT
ITPOCTOrO K CIIOKHOMY, OT SIBJIIEHHS K CYIITHOCTH. be3 SICHOrO ITOHHUMAHH S ITIOHSATHH yue0a KpaiHe
3aTPYAHSETCS, a COAEPKAHHUE IIPHOOPETEHHBIX 3HAHHH CTAHOBHTCS TYCKIIBIM, PACIUILIBYATHIM.

CTYIEHT OOIIKEH IIOHHUMATh, YTO CAMOCTOSTEIBLHOE OBJIAJICHHE 3HAHHSMH SBIISETCS IT1aB-
HEIM, OITPEAEIISIOIMM. BEICIIAA IIKOJIa CO3MAET IS 3TOr0 HEOOXOHUMEIE YCIIOBHSL, IIOMOTracT Oy-
IYIIEMY BBICOKOKBAITH(DHIIHPOBAHHOMY CIIEI[HAIIMCTY OBIAJeTh TEXHOJIOTHEH CaMOCTOATEIILHOIO
ITPON3BOJCTBA 3HAHHII.

B camocrosrelbHOH padoTe CTYAEHTAM IPHXOAHTCS HCIIOINB30BATh JHTEPATYPY pPasiy-
HBIX BHIOB: IIePBOHCTOYHHKH, MOHOT'Pa(pHH, HayYHbIe COOPHHKH, XPeCTOMAaTHH, YUeOHHKH, yiel-
HEIE TTOCOOHS, XKYPHAIIEL H Ip. MU3yueHHe Kypca IIpeAIonaracT 3HaKOMCTBO CTYAEHTOB ¢ OOJIB M
00BEMOM HAaYVUYHOH H YUEOHOH JIHTEPATYPEI, UTO, B CBOIO OYEPEedb, IOPOKIAET HEOOXOMNMOCTD
BEIPAOOTKH Y HHX Pal[HOHAIBLHO-KPHTHYECKOI'O IMMOAX0Aa K H3YYaEMBIM HCTOYHHKAM.

YToOk HE «YTOHYTH» B OTPOMHOM 00BEME PEKOMEHIOBAHHEBIX EMY JIJIS H3YUEHHS HCTOY-
HHKOB, CTYJECHT, ITPEXKJE BCEr0, JOIDKEH HAYVUHTELCS IIPABIWIBHO HX YHTATh. [IpaBIIIbHOE UTEHHE
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[IpemBapHTEeIbHBIH IIPOCMOTP KHHTH BKIIIOYAET O3HAKOMIIEHHE C THTVIIBHBIM JIHCTOM
KHHT'H, aHHOTAIMEH, IIPeIHCIOBHEM, OrJIaBlIeHHEM. [IpH 0O3HAaKOMIIEHHH € OITIaBJIeHIHEM He00XO0-
JIHMO BBIJIETINTE pa3flellbl, IIaBhl, Maparpadsl, IIpeAcTaBILIIONIHE 11 BaC HHTepec, OEITIo HX IIpo-
CMOTPeThb, HAHTH MecTa, OTHOcSImHecsS K TeMe (a03alpl, CTPaHHIBI, IMaparpadsl), H ITI03HAKO-
MHTBCS ¢ HHMH B OOII[HX YepTax.

HayuHble H31aHH S COIIPOBOKAAIOTCS PA3ITHYHBIMH BCIIOMOraTeIIbHBIMH MaTepHaIaMH —
Hay4HBbIM aIlapaTroM, II03TOMY BaKHO 3HATh, H3 KaKHX OCHOBHBIX 3JIEMEHTOB OH COCTONT, KAKOBBI
ero (PyHKITHH.

3HAKOMCTBO C KHHI'OH IIYYIIIE BCEIO HAUHMHATh C H3YUEHHS aHHOTAI[HH — KPaTKOH Xapak-
TEPUCTHKH KHHIH, PACKpHIBAIOIIEH €€ COAep KaHHe, HACHHYI, TEMAaTHYECKVIO H KaHPOBVIO
HaIIPaBIIEHHOCTh, CBeJAeHHS 00 aBTOpe, Ha3HAUYEHHE H IPYTrHe 0COOeHHOCTH. AHHOTAIHMS IIOMO-
raeT COCTABHTE IIPeJBAPUTEILHOE MHEHHE O KHHTIE.

['my0Ke MOHATh COoAep KaHI e KHHTH ITO3BOISIOT BCTYIIHTEILHAS CTaThs, B KOTOPOH JAacTCs
OIleHKa COJIep KaHHSI KHHTH, 3aTparHBaeMOH B Hel ITpoOIeMaTHKH, COAEPKHUTCSI HH(OPMAIHI O
KH3HEHHOH H TBOPYECKOH OHOrpa(pHH aBTOPa, BEICKA3bIBAIOTCSI ITOJIEMHYECKHE 3aMeYaHH s, pas3h-
SICHSIIOTCS OT/IeIbHBIE TTOIIOKEHHS KHITH, Jal0TCSI KOMMeHTapHH M T.4. BOT moyeMy 3HaKOMCTBO
C BCTYIHTEIILHOM CTaTheH IPeJACTaBISAETCI OUEHDh BaKHBIM. OHO ITIOMOTaeT CTYAEHTY COPHEeHTH-
POBATHLCS B TEKCTE PabOThI, OOpaTHTh BHUMAaHIE Ha €€ HaHuOoJlee IIEHHbIE H BaKHBIE Pa3/IcIlbl.

ToH XKe LIeIH COAEHCTBYET 3HAKOMCTBO C OITIABIIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
BecbMma Ione3sHBIMH 3IIEMEHTAMH HAYYHOI'O aIlapara SBJIIIOTCS CHOCKH, KOMMeHTapHH, Tal-
JIHITEL, TPa(pHKH, CITHCKH JIHTepaTyphl. OHH He TOIIBKO HJUIIOCTPHPYIOT OTAEIIbLHBIE ITOJIOKEHHS
KHHTH WIH CTaThbH, HO H caMH II0 ce0e SBIISIOTCS JOIOIHHTEIbHEIM HCTOUYHHKOM HH(pOPMAIHH
JUTSI YUTATEeN .

Ecrmi uyuraTenns 3aHHTepecoBala Kakas-TO BBICKa3aHHAS aBTOPOM MBICIb, HE HaIlle/Ias
ITOAPOOHOr0 OCBEIEHHS B JaHHOM HCTOUYHHKE, OH MOKET OOpaTHTHCS K TEKCTY HCTOUYHHKA, VITO-
MIHAEMOI'0 B CHOCKe, JIHOO K HCTOYHHKY, KOTOPEIH OH MOJKET HAHTH B CITHCKE JINTEPATYPHI, pe-
KOMEHJOBAHHOH aBTOPOM IS CAMOCTOSTEIIbHOI'O H3YUEHH.

CyIiecTBYeT HECKOIIBKO (popM BeIeHH S 3aITHCEH:

— 1u1aH (TIPOCTOH H pa3BEPHYTHIN) — HaHOoIee KpaTKasa (popMa 3allHCH ITPOYHTaHHOTO,
ITPEeICTABILIIOIAs COOOMH IepeUyeHb BOIIPOCOB, paCCMAaTPHBAEMBIX B KHHIE HIIH CTaTke. Pa3zBepHYy-
TBIH ITUIAH IIpeAcTaBigeT cobom Gosiee MOAPOOHYIO 3aIlHCh ITPOYHTAHHOIO, C JAeTallM3alHeH OT-
JIEbHBIX ITONOKEHHI H BEIBOJIOB, C BRIIIHMCKOH I[MTAT, CTATHCTHYECKHX JAaHHBIX H T.J. PazBepHY-

OOKYMEHT NOARMCAH
SNEKTPOHHOW MOANUCHIO I'VIINICHHH C JOKIIaJO0M Ha KOHKPCTHYIO TCMY Ha

Ceptudcbikar: . 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TatesaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
173



— Te3HCHl — KPaTKO C(pOPMYIIHPOBAHHEIE MTOJIOKEHHS, OCHOBHBIE TTOIOKEHHS KHHTH, CTa-
ThH. Kak IpaBHIIO, TE€3HCHI COCTABIIIIOTCS ITOCIIE ITPeABapPHTEILHOIO 3HAKOMCTBA C TEKCTOM HC-
TOYHHKA, IIPH €r0 ITOBTOPHOM ITPOYTEHHH. OHH ITOMOraroT 3allOMHHTh H CHCTEMaTH3HPOBATh HH-
(pOpMAITHIO.

CocTaBlleHHe KOHCIIEKTOB

Boibnryto poilb B YCBOEHHH H IIOBTOPEHHH NPOHAEHHOTO MaTepHalla HrpaeT XOPOIIIHit
KOHCIIEKT, COAEP KalIlMii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKIIHH.
KoHCITeKT — 3T0, TI0 CYINECTBY, HAOPOCOK, Pa3BEPHYTHIH ITIaH CBI3HOIO paccKasa IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B kakoii-To Mepe KOHCIIEKT pacCYHTaH (B 3aBHCHMOCTH OT HHIHBHYAIIbHBIX 0COOEHHO-
CTell CTyJleHTa) He TOIbKO Ha HHTEeIIeKTYaIbHYI0 H SMOITHOHAIBHYIO, HO H Ha 3PHTEIBHYIO I1a-
MSITE, IpHYeM TEKCT KOHCIIeKTa HePeJKO aCCOIIHHPYeTCs eIlle M ¢ TEKCTOM YueOHHKa HIIH 3aITHChIO
nexkH. [loaToMy nerde 3arioMHHAETCSA COAeprKaHHE KOHCIIEKTOB, HAITHCAHHBIX pa300p4yHBO, C
ITOYepKHBaHHEM HIIH BBIJIeJIEHHEM Pa3psIKOH KIIFOUEBBIX CIOB H (hpas.

CaMOCTOSTEIbHO H3Y4YeHHBIE TeMBI ITPeJOCTABILTOTCS IIPeIloaBaTelIl0 B (opMe KOH-
CIIeKTa, TI0 KOTOPOMY IPOHCXOMHT cobeceloBaHHe. TeopeTHUYecKHe TeMBI Kypca (OT/IelIbHEIE BO-

]'[IJGCBI):, BBIHOCHMBIC Ha CAMOCTOATCJIBHOC H3VICHHC, ITPEACTABIICHBI HITVKE.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
174



Memoouueckie yKazanua no n0020mMoeKe K pacuemmuo-z2paguueckou paoome

PacueTHO-rpadnyeckas padoTa —3T0 caMOCTOSTeIbHAs I CbMeHHasI padoTa CTYIEHTA, KO-
TOpas JOJDKHA ITOKa3aTh HE TOIBKO €0 BIIaJIcHHE TeOPeTHYECKHM MaTepHaIOM, HO H ITPOIEMOH-
CTPHPOBATh ITPAKTHYECKHE YMEHHSI ITPOBOJIHTH PACUETHI.

[{enn BBOTIOHEHHS K pacyeTHO-TPadHIeCKOH padOThI 3aKIIFOUAKOTCS:

— 3aKPEITHTh H CHCTEMATH3HPOBAaTh TEOPETHYECKHE 3HAHM S H ITPaKTHYECKHE HABBIKH CTY-
JIeHTa,

— Hay4uTh paboTaTh C JINTePaTypOH — H3y4YaTh, aHATH3HPOBATh HH()OPMAIIHIO H3 HayYHbBIX

HCTOYHHKOB,

HPH BBIOIOIIHCHIIT KGHTPGHBHGﬁ pﬂﬁﬂTH PEAJIM3VIOTCA CIICAVYIOIIHE KOMIICT CHITHI.

I ImaHupyeMBIe pe3yiIbTaThl 00Y-
YeHH S 110 JHCIHITIHHE (MOIYIIIO0),
XapaKTePH3YIOLIHE 3TaIbl (op-
MHPOBAHH I KOMITET€HIMI, HH{H-
KaTOPOB
3HaeT ob1ue TpeboBaHHA K IIPO-
EeKTHPOBAHHIO CHCTEM 3JIEKTPO-
CHaOKeHHS ITPOMEBIIIIIIEHHBIX
TIPEATIPHSATHH.

YMeeT y4acTBOBATE B pa3padboTKe
IOKYMEHTAI[MH IS OTAEIBbHBIX
Pa3IenoB IIPOEKTa CHCTEMEI 3IIEK-
TPOCHAOKeHHSI OOBEKTOB.

BiazeeT HaBBIKaMH HCIIOJIb30Ba-
HHA HDpMﬂTHEHDﬁ JOKYMCHTA-
TTHI.
3HAaeT METOIEI H CPEACTBad TCOpPC-
THHUCCKOI'O H SKCIICPHMCEHTaJ1b-
HOI'O HCCIICAOBAHIA 3JICKTPHYC-

CKHX I[ETIEN.
[IK-2 CrtocoGeH aHam3H- YMeeT BEIOHPATh 3IEKTPOOOOPY-
N J1-2ox2 PaccunTrIBaer pe-
POBAaTh PEAIMEL PabOTEI IOBaHIE HA OCHORBE ITOIIYUEHHBIX

A MBI pﬂﬁGTLI CHCTCM JJICK-
CHCTCM BHE:I{'I‘IJGCHﬂﬁ}I{E- PE3VIIETATOB PACHCTOB.

Koz, popmymipoBka koM- | Koa, hopMyIHpoBKa HHIHKA-
ITETEHIHH TOpa

IIK-1 CrmocobGeH yuactBo- | MJ]-4mx.1 YUacTBYET B paspa-
BaTh B IIPOEKTHPOBAHHH | OOTKE JOKYMEHTALIMH IS OT-
CHCTEM 3IIeKTPOCHa0Ke- JEJIbHBIX Pa3/IelIOB IIPOeKTa

HH S CHCTEMBI IIEKTPOCHAOKEHH ST

TPOCHAOKEHH
HIH S Brageer HaBbIKaMH ITOHHMAHHS
B3aHMOCBSI3H 3aJ1a4 ITPOEeKTHPOBA-
HIS H 3KCIUTYaTalHH CHCTEMBI
BIIEKTPOCHA0XKEHIS ITPOMBIIILIEH -
HOT'O IIPEMIIPHSATHS.
NOKYMEHT NOAMNMUCAH
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MeToqueckHe YKa3aHHA 110 IOAT0TOBKE K SK3aMCHY

M3yueHne TUCIIHIUIMHBL « DIEKTPOCHAOKEHNE TIPOMBIIIIIEHHBIX MIPEeMIPHATHIT) 3aBepIla-
eTcs 3K3aMeHOM. 1 IoAroToBKa K 5K3aMeHY CIIOCOOCTBYET 3aKPEIUIEHHIO, YITIYOIeHHIO H 0000I111e-
HIIO 3HAHMI, TIOJIYYaeMBIX, B ITpollecce OOYUEHHS, a TAKKE IPHMEHEHHIO HX K PEIIeHHIO ITPaKTH-
YeCKHX 3aJa4. ['0OTOBSACE K BK3aMEHY, CTYAECHT JIHMKBHIHPYET HMEIOIIHECS ITPOOENBl B 3HAHISIX,
YIIyOIseT, CHCTEMATH3HPYET H VIIOPSIOUYNBAET CBOH 3HaHIA. Ha sK3aMeHe CTYAEHT JEMOHCTPH-
PYET TO, UYTO OH IIPHOOPEIN B Ipolecce 0OYUEHHS IT0 KOHKPETHOH YueOHOH JHCIIHIUIHHE.

Ha KoHcymbTalu mepes sK3aMeHOM CTYAEHTOB ITO3HAKOMST ¢ OCHOBHBIMH TpeOOBaHH-
SIMHM, OTBETST Ha BO3SHHUKIIIHE YV HIX BOIIPOCHL. [[o3TOMY ITOCeleHHe KOHCYILTALHI 00s3aTelbHO.

[IpH 1oAroTOBKe K 3K3aMeHY HEOOXOMHMMO HCIIOIB30BAaTh KOHCIIEKTHI JIEKI[HI I10 JIHCIH-
IUIHHE, YIeOHHKH B yueOHBIe ITOCcOOHS (M3 CITHCKAa OCHOBHOM M JOMOIHHTEIILHOI JTHTEPaTyPHI)
WM KOHCIIEKT JIMTEPATYPRI, MIPOYHMTAHHOM IT0 YKa3aHHUIO IIPEMOaBaTElId B TEUEHHE CEMECTPA.

BHauase crueayeT IMpoCMOTPETEH BECh MaTePHAII IO CAABAEMOH JUCIMIUIMHE, OTMETHTH J[JIT
ce0s TPYAHBIE BOIIPOCH. OO03aTeNbHO B HHX pa300paThcsa. B 3aKIFOYeHHE €Ile pa3 Ienecool-
Pa3HO IIOBTOPHTH OCHOBHEBIE ITOIIOKEHHS.

CuHcTeMaTHYecKasd IOATOTOBKA K 3aHATHSIM B TeUEHHE CEMECTPa ITO3BOJINT HCIIONE30BaTh

BpcMA SK3aMEHAI[HOHHOH CECCHH IS CHCTeMaTH3aI[HH 3HaHHH.

BonpochkI k 3K3aMeHy

I —

. KimtaccugpHuKaIio MpHeMHHKOB 3JIeKTPO3HEPIHH H HX XapaKTe PHCTHKH.

. I3MeHeHHe YaCcTOTHI B CETH H CITOCOOBI €€ PErYIIMPOBaHH .

. CI1oco0BI OIpeIeNIEHH L, IIPHBEACHHOTO YHClIa IPHEMHIKOB.

. balmaHCc aKTHBHEBIX H PEAKTHBHBIX MOIIHOCTEH.

. 3a1Ta MEKTPHYECKHX CETEH OCBETHTEIBHAIX YCTAaHOBOK.

. BE1OOp ceueHHH IPOBOIOB H KT KaleJIeH CIJIOBBIX 3JIEKTPOIIPHEMHHKOB.
. MeToaHKY TeXHHKO-3KOHOMHYECKHX PacyeTOB.

. PacueTr TokOB K3 B yCTaHOBKaX ITOCTOSIHHOI'O TOKA.

oo 1y b B W

. HopMuporaHue rokasarenei KauecTBa 3IeKTPO3SHEPTHIL.

10. PacueT 1{eXOBBIX CETEH IMOBBIIIIEHHON YaCTOTHI.

11. PexxuMel paboThl HEHTPAIH B CHCTEMAX 3IEKTPOCHA0KEHI .
12. OTKIIOHEHHS H KOIeOaHHs HAITPSIKEHH 5L

AOISMEIT HORLIMCAH M TIOKA3aTelM, XapaKTepH3 e TIPHEMHHUKH
SNEKTPOHHOM NOAMUCHIO » XApPaKTCPHIYIOMIHE 1P
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15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

MeToJI YAeIbHBIX ITIOTHOCTEH HAarPy30K.

XapakTepHCTHKA ITPOH3BOACTBEHHEIX ITOMEII[EHHII.

OOI11HEe PEKOMEHIAIMH I10 BEIOOPY METOA OIPEACIIEHH I PAaCUETHRIX HarPy30K.

T eXHHKO-3KOHOMHYECKHE TIOKA3aTeIH B CHCTEMAaX ANEKTPOCHAOKEHI.

PexuM K3 B 1IeXOBBIX ceTsax HarnpskeHHs 10 1000 B.

[TTxama HOMHHAIBHBIX MOIITHOCTEH CHIIOBEIX TPaHC(OPMaTOPOB.

PacueT ceTeH nepeJBHKHBIX YCTaHOBOK.

PexuMel paboTHl H PETYIIMPOBAHHE MOIIHOCTH KOMIIEHCHPYIOIHX YCTPOHCTB.
XapakTepHbIe IIPHEMHHKH 3IEKTPO3HEPT HH.

IlokazaTem HeCHMMETPHH HAITPSDKEHHH.

CXeMBI H KOHCTPYKTHBHBIE HCIIOJIHEHHS MEKIIEXOBBIX MEKTPHUECKHX CETEH.
BHasl oceellieHHS H TpeOoBaHH A K CHCTEMAaM HX IEKTPOCHAOKEHH .
BeposSTHOCTHEIN M CTATHCTHYECKIH METOABI OIIPEACIIEHHS HaIPVY3KH.

3aImra IeX0BBIX AIEKTPHYECKHX CETEH.

Hcrionp30BaHHe MaTEMAaTHUYECKHX METOJIOB B TEXHHKO-3KOHOMHYECKHX pacyeTax.
[IIMHBI H IIMHOIIPOBO/BI B CHCTEMAX AIEKTPOCHAOKEHH.

PacueT cHCcTeM MOIHHE3AIIHUTEL IIPOMBIIIIIEHHBIX OOBEKTOB.

OINpenersars pacueTHRIE HAarPy30KH.

OrnpeaersaTh pacueTHBIE HarPy3KH I10 CPeJHEH MOIHOCTH H KO3(P(HIMEHTY (DOPMEI.
OInpeaensars HEHTP 3MEKTPHYECKHX HaIPYy30K.

Orpefenars Harpy3KH I10 VAeIbHOMY PacxXoy 3JIEKTPO3HEPTHH H YIelIbHOH Harpy3Ke

Ha eJHHHIY TJIOIAaIH.

36.

OmnpenersaTh CpeIHHE HarPY30KH.

37.0Onpenensars cpeaHeKBaApaTHUYECKHE HATPY30KH.

38.

OOM.

OHPE,[[EJIHTL PAlIOHAJIbBHOC HAIIPAKEHHE ]'[pHﬁJIH}I{EHHBIM H aHAINTHYCSCEKIIM CITIOCO-

39. BrrGop ceyeHHI OCBETHTENBHBIX CETEH.

40). Bridop ceueHH XK KadeleH U IIPOBOJAOB I10 SKOHOMHYECKHM COOOpaKeHIIIM.

41.

BrI10OP 4rCIa H MOIITHOCTH CHJIIOBBIX TPAaHC(POPMaTOpOB.

42. Br1Oop TpexoOMOTOYHBIX TPaHC(POpPMaTOPOB H TPaHC(HOPMATOPOB C pacIeIuIeHHOH

0OMOTKOMH HH3IIero HanpsokeHHsa (HH).

43.

Br16op ceueHn s K1 kadeneH H IIpoBoAOB BJI THHMI 110 HarpeRy.

AOKYMEHT MNOANMCAH OJIOB TTO JeiicTBHIO TOKOB K3.

SNEKTPOHHOW NOANUCHIO
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4’7. Be1bop armapaTypsl 3aIlHTEL 3TIEKTPOIIEXOBOT0 000PYIOBAaHH S H CETEH.

48. BB1OOP IIIMH B I[EXOBBIX NEKTPHUECKIX CETSX.
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Yyeorno-memoouueckoe u UHPopmauoHHoe obecneverue OUCUUNTIUHDL

Ilepeuens 0cHO6HOIL U 00NOJIHUMENLHOI JIUMEPAMYPbl, HEOOXO00UMOU 0J11 0C60EHUA
O UCHUUNIUHDBI

ITepeuens ocHo6HOIL JIUmMeEp amypel:

1 . Cubuxus, }O.]/1. OCHOBBI ITPOEKTHPOBAHHS AIIEKTPOCHAOKEHHSI 00BEKTOB | YueOHOE I10-
cobme / KO.J]. CubnkmH. - Mocksa ; bepmun : Iupekr-Menamna, 2015. - 357 ¢. : uiL., cxeM., Tadml. -
bubmiorp. B kH. - ISBN 978-5-4475-3979-5 ; To xe [Onexrponnermi pecype]. - URL:
http://biblioclub.ru/index.php?page=booké&id=469117

2 JlanmnoB, M.M. UHKeHepHbIe CHCTEMBI 3JaHHI H COOPYKeHHH (31eKTpocHalKeHHE C
OCHOBAMH 3IeKTPOTEXHHKH) : yueOHoe rmocobue / M. . Jlanunos, U.I". PomaHeHKO ; MHHH -CTEp-
CTBO 0OpaszoBaHNI H HaVKH Poccriickon Deneparpii, OegepalbHOE TOCYAAPCTBEHHOE aB-TOHOM-
HOe 00pa3oBaTellbHOE YUPEkKIAEHHE BRICIIETO ITpodecCHOHAIBHOIO0 00pa3zopaHHA «CeBe-po-Kag-
Ka3CKHH (peepalIbHbIH YHHBEPCHTET». - CTtaBponons | CKDY, 2015. - 223 ¢. : ui. - bubmmorp. B
KH. ; To Ke | OIIeKTPOHHEBIH pecypc]. - URL.:

http://biblioclub.ru/index.php ?page=book&i1d=457214

Ilepeuens 0ononHumenbHOU TUmMepamypbl.
1. CubuxuH, FO.JI. OCHOBBEI IIPOEKTHPOBAHHS 3IEKTPOCHAOKEHHS TIPOMBIIIIIIEHHBIX H
rpakJaHCKHX 31aHHH: yyeOHHK / FO.]l. CHOHKHH. - 6-e u31., nepepal. - Mocksa ;, bepmin : JIu-

pext-Meana, 2016. - 508 c¢. : cxem., Tali., wi. - bUOIHOrp. B KH. - ISBN 978-5-4475-8608-9 ;. To
Ke | SnextponHslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=459494

Ilepeuens yuedHo-memooOUUecKoZo 0becneueHus CamMoCcmoamebHol padomslt 00yuao-
HiUxca no oucuuniuHe

1. Metomueckue peKOMeHIAIMH I ITIOATOTOBKH K ITPAKTHUYECKHM 3aHSITHSM T10 JHCIIH-
IIHHE « NeKTPOCHAOKeHHEe ITPOMBIIIIEHHBIX ITPEITIPHSATHIN.

2. MeTtommyecKHe peKOMEHJAIIHI TT0 OpraHM3alii caMOCTOSTEIILHOH padOTHl CTYAEHTOB
10 JUCIIMIIIMHE « 3JIEKTPOCHAOKEHHE IIPOMBIIITIEHHBIX ITPEMITPH SITHID .

3. MeTomnyeckiie peKOMEHAIHH JIJISI BBITIOJIHEHHS pacuyeTHO-IpaHYeCKOH padOTHI I10
THUCIIHIUTHHE «DIEKTPOCHAOKEHHE ITPOMBIIIIEHHBIX ITPEITTPHSTHID).

4. Merogmueckre peKOMeHJAIlHH IS IIOATOTOBKH K JTa0OPATOPHBIM 3aHSITHSIM JIHCIIH-
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Ilepeuens pecypcos urhopmayuoHHO-mMeEIEKOMMYHUKAUWOHHOIL cemu HHmeprem, He-
00X00UMBIX 0J1 0C60€HUA OUCHUUNIIUHbBL
L. http://www.biblioclub.ru -55C "YHuBepcureTckasa OndmoTeka OHIanH"

2. http://www.iprbookshop.ru/ - OnekrpoHHo- 6udimoreuHas cucremMa [PRbooks
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