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Conepxanue

BBenenue

Lenb 1 3a1a4u U3y4eHUs! TUCLUIUIMHBI

Ob6opyoBaHue 1 MaTepUAJIbI

HaumeHnoBaHue nmpakTH4eckux padot

ConeprkaHue IpakKTUYECKUX paboOT

[Ipaktuyeckas pabGora Nel Meronbl pacueTa COCTaBISIOMIMX —IOTEPh
JJIEKTPO3HEPIHH.

[Tpaktuyeckas pabora Ne2 MeTo/ MO3JIEMEHTHBIX PacyeTOB.

[TpakTrueckas padota Ne3 [ToTepu Xx010CcTOTO X012 B TpaHCHOPMATOPE.
[TpakTuueckas padota Ne4 Ilorepu 37eKTpOIHEPTHH B OaTapesx KOHICHCATOPOB.
[IpakTnyeckas pabora NeS JlomycTHMbIE NOTPELUIHOCTH Y4eTa 3JIEKTPOIHEPIUn
10 OOBEKTY.

[IpakTuyeckas pabora Ne6 AHanu3 MoTepb IAEKTPOIHEPTUH.

[Ipaktnueckass pabora Ne7 OmpenerneHne pacdyeTHbIX HHTEPBAJIOB HOTEPh
JIEKTPO3HEPTUH.

[Ipaktnueckast pabora Ne§ lcmonb3oBaHHME CTATUCTHUECKUX  METOJOB
CPEIHEKBAIPATUYHBIC TOTPEIIHOCTH.

[IpakTnueckast padora Ne9 PexomeHayemble IMporpaMMbl pacdyeTra U aHajlu3a
IIOTEPB DJIEKTPOIHEPTUH.

Y4eOHO-MeToAMYeCKOe U NH(DOPMAIIMOHHOE 00eCTICYCHHUE JUCIIUILTAHBI
IlepeueHb OCHOBHOM M JIOTIOJIHUTENILHOW JUTEpAaTyphbl, HEOOXOAMMOM s
OCBOEHUS JUCLUIIINHBI

IlepeueHbp y4eOHO-METOAMUYECKOTO OOECIEYEHUsI CAMOCTOSTEIbHONH paboThI
00yJaronuXcs Mo JUCIUTIIINHE

Ilepeuens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKALMOHHOM ceTn IHTepHeT,
HEOOXOIUMBIX JJIsl OCBOEHUS AUCLUIIINHBI

Crp.



Bsenenue

[IpakTnueckue 3aHATHS CO3JAIOT ONTHUMAJbHBIE JTUAAKTUYECKUE YCJIOBUSA  JUIS
NeSITEIbHOCTHOIO OCBOEHHSI CTYAEHTaMM COZIEP KAHUSA U METOJI0JIOTUM U3y4yaeMOl JUCLUIUIMHBI
«OHeprocOepeKeHne B CUCTEMax dJIEKTPOCHAOKEHHS», HWCIOJIb30BAHUE CIIEIHAIBLHOTO
71a00paTOPHOrO OOOPYIOBAaHUS M TEXHUYECKUX cpeacTB. lIpakTuyeckue 3aHATUS 3aHUMAIOT
NPEUMYIIECTBEHHOE MECTO MpPHU HU3YyYEHHH OOIIENnpOo(pECCHOHATBHBIX U MPO(ecCHOHATBHBIX
JucuuIuivH. [IpakTuyeckue 3aHATHS NPOBOASTCSA € LIEIbIO BBIPAOOTKU MPAKTUYECKUX YMEHUH U
nproOpeTeHus] HaBBIKOB B PEIIEHUM 33Jad, OTPAOOTKU YNpPaKHEHUH, BBIOJHEHHH YEPTEKEH,
IPOM3BOJICTBE Pacu€ToOB U T.II.

Llenbl0 MpakTHYECKUX 3aHATUH sBiIAeTCS (OPMHUPOBAHHWE NPAKTUYECKUX YMEHHH —
npoeCCHOHATBHBIX (BBIIOIHATE OIpEACIEHHbIE JEeHCTBUA, ONepaluu, HeoOXOAUMbIE B
MOCIEAYIOMEM B TPO(ECCHOHANBLHON JESATCNbHOCTH) WM YYeOHBIX, HEOOXOIUMBIX B
nocienyomeil ydeOHol esTeNbHOCTH O 00uenpodecCHOHaIbHBIM U MPO(heCCHOHAIBHBIM
JUCLIUIINHAM.

bubnuorpaduyecknii CIUCOK COAEPKUT CBEJIEHUs O CHPAaBOYHOM JMTEparype U
JIOTIOJTHUTEIIBHBIX U3JJAHUSX, HEOOXOAUMBIX JUIS YIITYOJICHHOTO U3Y4YEeHHUS OTACIBHBIX BOIPOCOB.



1. I]enw u 3a0auu uzyyenusn OUCUYUNIUHb

Llenbi0 AMCUMIUIMHBI SBISETCS MOTy4YeHUEe HeOOXOAMMBIX 3HAHHUM B 00JIACTH pacyeTa, aHauu3a u
HOPMUPOBAHHUS [TOTEPh MOIHOCTHU U 3JIEKTPOIHEPTUU U MEPONPUATUH T10 UX CHUKCHHUIO.
3aauy U3y4eHUsl TUCHUIUINHBIL:

- OIIPEAECIIATh BEJIMUYMHBI PACYETHBIX Harpy30K,

- IPOEKTUPOBATH CUCTEMY TEXHUYECKOTO OOCITYKUBAHHS U PEMOHTA SHEPTEeTUYECKIX O0BEKTOB;
- pacCUUTBIBATh I1apaMETPhl PEKUMA CETH U OIIPEIECIICHUEM IIOKa3aTelled KauecTBa
AJIEKTPOIHEPI'MH B €€ PACUETHBIX y3JaX.

2. Ooopyooseanue u mamepuainl

ATmapatHble cpeicTBa: IEPEHOCHON HOYTOYK, MPOEKTOP, TOCKAa MATHUTHO-MapKepHasl.
VYyebnas ayauTopus AJid IPOBEICHUS] YUeOHBIX 3aHITHI, OCHAIIeHa 000pyJOBaHUEM U
TEXHUYECKUMU CPECTBAMU O0yUCHHUSI.

3. Haumenoeanue npakmuueckux padoom

N3 Hux
Ne Tembl HaumeHnoBanue TeM THCUUILIMHBI, UX KPATKOE O6bem
MpaKTUyecKas
JUCUHUTIIIUHBI coJiepxKaHue 4acoB
MOATOTOBKA, YacOB
7 ceMecTp

IIpakTuyeckas padora Ne 1. Teoperuueckue u
NPaKTHYeCKHe aCIeKThI JHeprocoepekeHus u
JHEePreTu4ecKoi 3pPpekTuBHOCTH.

1 Meroasl pacueTa COCTaBISAIOMIMX ITOTEPh 4
AIIEKTPOIHEPTUH.

W3y4unth MeTO/Ibl pacueTa COCTaBISIOLIUX MTOTEPh
DIIEKTPOIHEPTUH.

IpakTuyeckasi padora Ne 2. CTpykrypa
NOTEPb MOIIHOCTH M 3JIEKTPOIHEPIruM B
3J1eMeHTAaX JIeKTPOIHEPreTHYECKUX CUCTEM H
CHCTEM JJIeKTPOCHAOKeHH.

Meroa nO3JEMEHTHBIX PACYETOB.

M3yuuTh METOJ MOAJIEMEHTHBIX PACUETOB.

IIpakTuyeckas pad6ora Ne3. MeToabl OLEHKH U
aHAJIN3a NOTePb, FOCYIAPCTBEHHAS MOJUTHKA
JHeprocoéepeKeHus v MOBbIIEHUS

3 JHepreTu4eckoi 3p(PeKTHBHOCTH. 4
[Totepu xomnocToro xoaa B TpaHchopMaTope.
Hayuutbcs pacu€ry moteps X0JI0CTOTO X0/1a B
Tpanchopmarope.

IIpakTuueckas padora Ned. MeponpusiTus 1o
CHM/KEHHUIO ITOTEePb U OLEHKAa UX
IKOHOMUYECKOH YPPEeKTUBHOCTH B
COBPEMEHHBIX yCJIOBHAX.

[Totepu >nexTposHepruu B 6aTapesx
KOHJICHCATOPOB.

N3yunTh NOTEPH NEKTPOIHEPTUHU B OaTapesx
KOHJICHCATOPOB.

5 IIpakTHyeckas padora Ne5. 4




OpraHu3annoHHbIe MEPONPUSITHS 110
CHHKEHHUIO MOTEPh.

JlomycTUMBIE TTOTPEITHOCTH y4eTa
AIIEKTPOIHEPTHH 110 OOBEKTY.

W3yuuTh MOMyCTUMBIC TIOTPEIIHOCTH y4eTa
QJIEKTPOIHEPTHUU TIO OOBEKTY

IpakTnyeckas padora Ne6. Texuuveckue
MEpPONPHUSITUS 10 CHUKEHUIO NOTEPb.
AHanu3 noTepb IEKTPOIHEPTUU

IIpakTyeckas padora Ne7. Cucrema ydera
3JIEKTPOIHEPIUH.

Onpenenenne pacueTHbIX UHTEPBAJIOB IIOTEPh
JEKTPOIHEPIUH.

W3yunTh npenesieHne pacueTHbIX MHTEPBAJIOB
IIOTEPH JIEKTPOIHEPIUU

IIpakTuyeckas pa6ora Ne§ OcHOBBI
IHeprocoepe:KeHusi HA IHePreTHYeCKNX
o0bexTax; OCHOBBI JHEpProayauTa.
Hcnonp30BaHne CTATUCTUYECKUX METOJIOB
CPCAHCKBAAPATHYHBIC ITOIPCITHOCTH.
W3y4uTh UCMIONIb30BAHNE CTATUCTUYECKUX
MCTOJOB CPCAHCKBAAPATUYHBIC TIOTPCIIHOCTH.

IIpakTuyeckas padora Ne9 Meroabl CHUKEHUSA
NMOTePhb JIEKTPOIHEPTUN MPHU YCTAHOBUBIIIEMCSI
peskuMe JIeKTPOCHADKeH U,

Pexomenyembie mporpaMMBbl pacyeTa v aHalli3a
MOTEPb AIEKTPOIHEPTUU.

N3yunTh peKkOMEHyeMbI€ IPOrpaMMBbI pacuera u
aHaJIN3a MOTEPh SJIEKTPOIHEPTUH.

Hroro 3a 7 cemectp:
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Hroro:
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IIpakTuueckas padora Nel

MCTO,Z[BI pacde€Ta COCTABIAIOIIUX IMOTEPHE JICKTPOSHEPIUn

Leab padoThI: N3yunTh METOBI PacueTa COCTABIIAIOIIMX IOTEPH HIEKTPOIHEPTUH.

AKkmyanvHocmb memol:

3axiroyaeTcss B HEOOXOIUMOCTH TNPUOOPETEHMsS] HABBIKOB I10 pacyery
IIOTEPb.

B 3aBucuMocTH OT MOJTHOTHI MH(pOPMAIIMK O Harpy3kax CETH M BHJIa PacueTOB
(n. 1.5) nns ompeneneHus: HArPy304YHBIX IMOTEPh PEKOMEHJIYETCS HCIIOJIb30BaTh
cleayromue MetTosl [3]:

MTO3JIEMEHTHBIX PACYETOB;

XapaKTEePHBIX PEKUMOB,;

XapaKTEPHBIX CYTOK;

CPEOHUX HATPY30K;

YHCJIa YaCOB MAKCUMAJIbHBIX MTOTEPH;

CTaTUCTHUYECKHE.

2.2. OnpeneneHue Harpy304HbIX MOTEPH MO METOAY IMOAJEMEHTHBIX PacueTOB
MIPOU3BOJIAT 1O popMyIie

AW, 3ty RiT/ZAtI-Z (2.1)

ij 1
i=1  j=1 !

rie K - 9uciao DJIEMEHTOB CETH;

T - pacyeTHBIN NIEPUO, Y;

At - WHTepBaJd BpEMEHU MEXKIY MOCIEOBATEIbHBIMUA 3HAYCHUSIMU TOKOBBIX
Harpy30K 3JIEMEHTOB, TIOJy4aeMbIX C IIOMOIIBIO YCTPONCTB TEICU3MEPCHHUS, U;

lij - TokOBast Harpy3ka i-ro 3JIeMeHTa C CONMPOTUBJICHUEM R; B MOMEHT BpEMEHH
J.

2.3. OmpeneneHue HArpy304YHbIX MOTEPh MO METOAY XapaKTEPHBIX PEKHUMOB

MIPOU3BOJAT 1O popMyIie

n
AW, =Y APt;, (2.2)
i=1
rme APi - Harpy3o04Hble TIOTEPM MOIIHOCTH B CETH B I-M pEXHME

MPOJIOJIKUATEIIBHOCTHIO {j 4acos;

N - YUCIIO PEKUMOB.

Harpy3ku y3710B ceTM NPUHUMAKOTCS MO JAHHBIM KOHTPOJIBHBIX W3MEPEHHM.
[lepen pacueToM MOTeph JOJKHA OBITH MPOBEACHA O0alaHCUPOBKA HArpy30K Y3JIOB
C CyMMapHOW Harpy3kou cetu. JlJisi mepuomoB, B KOTOPBIX KOHTPOJIbHBIE
U3MEpPEHUs Harpy30K y3JI0B HE MPOBOAMIMCH, HATPY3KH JIOJKHBI ObITh MOJTYYEHBI
C IOMOIIBI0 pacyeTa, UCXOAs U3 U3BECTHOM CyMMapHOM Harpy3ku cetu. llpu
OIIEPAaTUBHBIX pacyeTax HArpy3KH y3JIOB MOIYUYAOT C IIOMOIIBIO TEIEUIMEPEHUM.



2.4. OmpexneneHne HArpy304YHbIX IOTEPh IO METOY XAPAKTEPHBIX CYTOK
IPOU3BOIAT 1O popMyJie

AW, = 5 AWE Z7,.., (2.3)
i=1

r7ie M - YUCIIO XapaKTEPHBIX NEPUOAOB padOThI CETH (JE€THUM, 3UMHHMI, TABOJIKA
U T.J.), PACUETHbIE MOTEPU 3a KOHTPOJIbHBIE CYTKHM KaXJIOrO0 U3 KOTOPBIX,
paccuuMTaHHBIE TIO M3BECTHBIM TrpauKkaM Harpy3Kd B y3JlaX CETH, COCTaBISIOT
AW, ;

ﬂSKi - OKBUBAJICHTHOC 4YHCJIO I[Hef/'I JJIA I-ro XApPAaKTCPHOTO IICpuoaa, CyT.
DKBHUBAJICHTHOE YHCJIIO I[Heﬁ JJIA I-ro XApaKTCPHOTO IICpHUoJaa OIIPCACIIAIOT I10

dbopmye

Mo =W W2 IT), (2.4)
rac Wi - BJIGKTpOZ)HepFHH, OTHyHleHHa}I B CCTb B i-M HepI/IOI[e
HpOI[OJDKI/ITGJII)HOCTBIO ,Z]. CYTOK;
Wci' BHCKTpOBHepI‘I/ISI, OTHyHIeHHa}I B CCTH 3a CYTKI/I, paC‘{eTHLIe HOTepH
BJIGKTPOBHCPFI/II/I 3a KOTOpI;IG COCTaBUJIN AWHCi NJIN 110 (bopMyne

ki
Ao = _ZlWJZﬂj Wy, (2.5)
j=

e Kj - 9uciio MecsIeB BXOASAIIMX B I-i XapaKTepHBIN TEPUO/T;

W, - aiekTposHeprus, OTIyIIeHHAs! B CETh J-M MECSIIe, YUCIIO0 JHEH B KOTOPOM
cocrasisier /Ij;

W, - onekTposHeprus, OTIYyIIEHHas B CE€Thb B MeCAlE, BKIIOYAIOLIEM
KOHTPOJIbHBIE CYTKHU, WIH 1O opmyIie

|
ﬂm(i = zlﬂJAj /All (2.6)
j=

rae | - 9ncio xapakTepHbIX CyTOUHBIX Pa(HUKOB B I-M XapaKTEPHOM MEPHOJIE;

Jli - 4uciao CyTOK B XapaKTepHOM TMepuojae paboThl CeTH, Ha KOTOpPOE
pacrpoCcTpaHsaeTcs j-i XapaKTEePHbIH CyTOUHBIH rpaduk;
Aj - cymMMa KBaJpaToB OpJHMHAT J-TO XapaKTEPHOro CYTOYHOro Trpaduka

CyMMapHOUW Harpy3ku ceTH (padbouune, Hepaboune CyTKH);

A1 - cyMMa KBaJIpaTOB OpJIMHAT CYTOYHOTO rpaduka CyMMapHOU Harpy3KH CETH,
COOTBETCTBYIOILIETO CYTKaM, 32 KOTOPbIE PACCUUTHIBAIUCH TOTEPH AW .

[Tpu ucnonbzoBanuu hopmyn (2.5), (2.6) pacuersl 3HaYEHUNH AWS TPOU3BOAST
no rpadukaM Harpy3kd B KaXJIOM M3 Y3JI0B, TOJYYEHHBIX M3 BEIOMOCTEH
KOHTPOJIbHBIX ~ M3MEPEHUH W CKOPPEKTUPOBAHHBIX MO  HOTPEOJICHUIO
aNeKTpo3Hepruu B y3ie 3a mecsay W,. OpauHaTel CKOPPEKTHPOBAHHOTO rpaduka
aKTUBHOM MOIIIHOCTH Py ONPEIENSIOT 10 (popMmyie



D = axp, (2.7)

T1Ie dx - KOO UIIMEHT KOPPEKTUPOBKH;

P - OpIMHATa UCXOTHOTO rpaduKa.
Koaddunment a, onpenenstor mo hopmyiam:
B cllydae MCIoIb30BaHus (2.5)

a =W, I, 3 i), (2.8)

rae /[y - YACI0 JHEHU B MECSIIE;

Pi - OpJIMHaTa CyTOYHOTO rpaduKa, MOJIyICHHOTO ITyTeM U3MEPCHHUS;
ti - TPOIOKUTEILHOCTD CTYIIEHU IrpaduKa, U,

B cllydae UCIoIb30BaHus (2.6)

ay :WMdp /(ﬂpi%piti)’ (2'9)

TJI€ p - AOJISI BJEKTPOIHEPTUH, TOTPEOJIEHHOM B pabounie THU, OTH. €]1.;

, - unciio pabouynx AHEH B MecsLe.

KoppektrpoBky rpaduka peakTHBHON MOITHOCTH OCYILECTBISIOT aHAJIOTUYHO.

2.5. OnpeneneHne Harpy304YHbIX MOTEPh METOJAMHU CPEAHUX HArpy30K U YUCIIA
4aCOB MaKCUMAaJIbHBIX MOTEPH T MPOU3BOIAT 10 GopMyJIaM:

AW, = AP,  K2T; (2.10)
AW, = AP, 1T, (2.11)
rae APucp U APyyacc - Harpy304Hbl€ IOTEPU MOILHOCTH, OIPEACIICHHBIE IO
CPEIHUM U MaKCUMAJIbHBIM Harpy3kaM COOTBETCTBEHHO;
Ky - koappurmenT popmel rpaduka;
T - IpOIOIKUTENBHOCTD NMEPUO/IA, 32 KOTOPBI ONMPEAEIISIIOTCS ITOTEPH, Y.
CpenHue Harpy3kd Y3J0B OINPESTSIOT 10 IMOKa3aHWsSIM MpPUOOpPOB yuera
AIIEKTPOdHEPruu [4]. 3HaueHus K7 U T ONPENEISIOT HENOCPEICTBEHHO 10 rpauKy

CyMMapHOH Harpy3kH ceTd, GUKCUpyeMoOMy B AUCIETYEPCKON BEAOMOCTH [S], uiu
o ¢hopmyiam:

2

2
K} = {% + 0,876] = [1090 + O,SYGJ (2.12)

3 Makc

2
1=(0,124+0,876K,)? -8760 = (0’12“1%6%) .8760, (2.13)

rae K; - koo duruenT 3anonHenus rpaduka.



2.6. OrmpeneneHue Harpy304HbIX IOTE€Pb CTATUCTHUYECKUMHM  METOJIaMU
MIPOM3BOISAT HA OCHOBAHUU PETPECCHOHHON 3aBUCHMOCTH MOTEPh OT 0000IIEHHBIX
XapaKTEPUCTUK CXEM U PEKUMOB DJIEKTPUUECKUX ceTel. YKa3aHHbIE 3aBUCUMOCTH
CTPOSITCSI HA OCHOBAaHUU TPEABAPUTEIHHBIX PACUECTOB MOTEPH IS OTPAHUYCHHOTO
YHCJIa CXEM U PEKUMOB ceTel (BbiOopku). OnpeneneHue noTepb A APYyTrux CXem
U PEXKUMOB MPOU3BOIAT IO TOJTYYCHHOH 3aBUCUMOCTH 0€3 3JICKTPHUYECKOTO
pacdera ceTH.

Js ceredl pasaM4HbIX rpynn (1. 1.9) pekoMeHAYIOTCS CIEAyOLUe METOAbI
pacdyera.

MeTon NmO3JEMEHTHBIX PacuyeTOB PEKOMEHAYETCA KAK MPEANOYTUTEIbHBIN IS
OTJIEJBHBIX JJUHUHN U TpaHC(HOPMATOPOB, IOTEPU B KOTOPBIX CYIIECTBEHHO 3aBHUCST
OT TPAH3UTHBIX MIEPETOKOB.

MeTton XapakTepHBIX pEXUMOB PEKOMEHIYETCS i1 pacuera IOoTepb B
TPAaH3UTHOM CETU TpPU HAIWYUM TeleMHPOpMAlMM O Harpy3kax y3JoB,
NIEPUOANYECKH IepenaBacMoi B BL] sneprocucremsl.

MeTon XapaKTepHBIX CYTOK PEKOMEHIYeTCS KaK MPEANOYTUTEIbHbBIN IS
pacudera notepb B 3aMKHYThIX ceTsix 110 kB u Bbllle, HE y4yacCTBYIOIIUX B OOMEHE
MOIIIHOCTBIO. JlomycKaeTcss NpUMEHEHHE METOJA YHCIa YacOB MAKCUMAJIbHBIX
IIOTEPb.

Meton cpemHHX HAarpy3oK PpEKOMEHAYETCS KakK MpPEeANOYTUTENbHBIA IS
pa3OMKHYTHIX cereil 6-150 kB mpu HamuuuM JaHHBIX OO0 AJIEKTPOIHEPTHUH,
IPOIYLIEHHOW MO TOJIOBHOMY Y4YacTKy CETH 3a pacCMaTpUBAaE€MbI IEPHOI.
Jonyckaercss DpPUMEHEHME METOAAa YHCJIA YacOB MAaKCUMAJbHBIX IOTEPb.
CratucThyeckrue METOJbl PEKOMEHIYIOTCS Kak MpPEANOYTUTENbHbIE IS
onpeaeneHuss norepb B ceTsax 0,38 kB u BbIsABICHUA 3aBUCUMOCTEN MOTEPH OT
OCHOBHBIX BJIMSIOIIUX (PAKTOPOB B CETAX BCEX HANPSHKEHUI.

Jns pacdyeta M aHanm3a MOTEPh B PAa3OMKHYTHIX ceTsax 6-20 kB momyckaercs
NPUMEHEHUE  CTAaTUCTUYECKUX  METOJOB  OMNPEACNICHHS  SKBUBAJECHTHBIX
COMPOTHUBJICHUI JTMHUI OT 0OOOIICHHBIX APAMETPOB CXEMBI (CYMMApHOU JJTUHBI
Y YKCJIa YYaCTKOB JIMHUM, CEYEHHsI TOJIOBHOTO y4acTKa U T.I1.).

2.8. 1o BHeapenus: mporpamMm Ha DBM pacueTsl NoTepb B Pa30MKHYTBIX CETSIX
6-150 kB moryT mpou3BoauThCs BpyuHyI0. B 3aBUCMMOCTH OT BHa MMeEIOLIEICs
uHGOpPMaIlMK O HAarpy3Ke rOJIOBHOTO y4acTKa CETH HCIOJIb3YIOT METOJI CPEIHHX
Harpy3o0K, Onpeessisi pacieTHOe 3HaueHue noreps (Teic. KBT 1) mo dhopmyie

2 2 2
aw, =8 g (2.14)

METOJ] YMCJia YaCOB HAaMOOJIBIIUX MOTEPH (ThIC. KBT-4) 0o hopmyiie

AW, =312 R 1%, (2.15)



rae W, u Wqo - aktuBHas, Thic. KBT-4, U peakTHBHas, ThIC. KBap-4, SHEPIus,
IIPOITyLIIEHHAs Yepe3 TOJIOBHOM y4acTOK ceTH 3a Bpems 7

U,« - 5KBUBAJICHTHOE HANPsLKEHHE ISl pacyeTa Harpy304HbIX NOTEPh, KB;

| ake - MAKCHMaJIbHAsI HArPY3Ka FOJIOBHOTO YYacTKa, KA;

Kx - KO3(pQHUIMEHT KOPPEKTUPOBKH, NpPUHUMAEMblii paBHbIM 1,37 mipu
WCIIOJB30BAaHMN 3HAYEHUs TOKA, I[IOJYyYEHHOTO IIyTEM HENOCPEICTBEHHOIO
WU3MEPEHUS, U PABHBIM | B OCTAJIBHBIX CIIyYasiX.

OKBUBAJICHTHOE HAPsKEHUE OIPENENOT o (hopMmyIe

U, =KUZ +(1-K)U2Z, (2.16)

rae K - xoaddunment, npuanmaemsiii paBusiM 0,9 s cereid 6-20 kB u 0,8 -
st cetert 35-150 kB;

Ui u U, - HanpspkeHHsl Ha IOMHAX LeHTpa nuTaHus JuHun 6-20 kB B pexxumax
MaKCUMAaJIbHBIX 1 MUHUMAaJIbHBIX HATPYy30K COOTBETCTBEHHO;

OKBUBAJIEHTHOE COIPOTHUBIICHHUE JIMHUU PACCUUTHIBAIOT 1O (hOpMyIIe

R, =§hi2Ri/h3, (2.17)
i=1

rme hi m hy - BennuuHbBI, NOpPOMOPIHOHANbHBIE ((AaKTHUYECKH WIA 110
IPE/INOJIOKECHUIO) HArpy3Ke I-T0 3JIEMEHTa CETH CONMPOTHBIICHUEM R U rOJIOBHOTO
yd4acTKa COOTBETCTBEHHO. B KauecTBe 3THX BEIMYUH MOTYT MCIIOJIb30BAaThCS TOKH
Y4aCTKOB, YCTaHOBIIEHHBIE MOIHOCTH TPaHC(HOPMATOPOB, MOIYYAIOIINX MHTAHHE
1o i-My y4actky | T.1. [Ipu 3ToM cymMma hj 1711 Harpy304HbIX y3JI0B J0JDKHA OBITH
pasHa h,.

[lpu orcyrcTBUU naHHBIX 0 Kod(hduimente ¢opmbl rpaduka Bmecto (2.14)
UCTIOJIB3YIOT (OPMYITY

2 2
aw, 1302 Mo p (2.8)

H 2 9K
9K

IIPU OTCYTCTBUU JAHHBIX O MPOITYCKE PEAKTHBHOUW SHEPTHH - POopMYITy

W2 4 k2
AW, =1,25-P R . (2.19)

3K

IPU OTCYTCTBUM JaHHBIX 0 Ky 11 0 Wq - dhopmyiny

W2
AW, =1,63—"R

3K

(2.20)

)

2.9. Tlorepu snexTposHeprur B JuHuu Hamnpsbkenuem 0,38 kB (% ormycka
AJIEKTPOIHEPTUH B CE€Th) OTMPEETSIOT 10 hopMyIie



AW, =0,7K, ., AU, ——, 2.21
P

Makc

rae AU; - moTepu HampspKeHHsl B MAaKCUMyM Harpysku cetu oT muH TII mo
HauboJee y1aJeHHOro AMEKTPOonprueMHuKa, %0;

Kiuep - KOOPOUIMEHT, YUYUTHIBAIONIUN HEPAaBHOMEPHOCTh pacHpeesICHUs
Harpy3o0K 1o ¢azam.

KoadouruenT Kiyep OpenensioT no Gpopmyie

Hep

—SM(HLS%J—LS%, (2.22)

- 2

rae la, Iz, l¢ - U3MepeHHbIe TOKOBBIC HArpy3KH (as;

Ru/Ry - OTHOIIEHUE COMPOTUBIICHUHI HYJIEBOTO U (Pa3HOTO MPOBOJIOB [6].

[Ipy OTCYTCTBMM JAHHBIX O TOKOBBIX Harpy3kax CcIeQyeT NPUHUMATh: JIA
muanl ¢ Ry/Ry = 1 Kyep = 1,13, ans smnanii ¢ Ry/Ry = 2 Kyep = 1,2.

OtHoteHue T/ Tyaxe IPUHAMAIOT B COOTBETCTBHUHU CO CIICAYIONIMMHU JaHHBIMU:

Taxc, g 2000 3000 4000 5000 6000

T Thaxe 0,46 0,52 0,6 0,72 0,77
OTtHocuTenbHbIE TOTEPH deKkTpodnepruu, % B K nunusx 0,38 kB onpenensitor
o gopmyiie

k .
> AWyl
AWy =12

(2.23)

I7Ie AW, - OTHOCHTEJIbHBIC TIOTEPH JICKTPOIHEPTUH B I-i JIMHUH, ONPEICICHHBIC
o ¢popmyie (2.21);
li - MaxcHMasbHast Harpy3Ka roJIOBHOTO y4acTKa i-i JIMHHH.

Bonpocwt ona cobecedosanun:

1. Kakum oOpa3oM cBsi3aHBI pacueTHBIC aKTHUBHAs M pPEaKTHBHAs
MOIIIHOCTH?
2. B kakoMm ciydae HE0OXOIUMO TPOBECTH KOPPEKTUPOBKY PACUECTHOMN

aKTUBHOU MOIIIHOCTH?



IIpakTuuyeckas padora Ne2

Metoa n03JIEMEHTHBIX PaCYETOB.

Heab padorsl: MI3ydnTh METOI O3JIEMEHTHBIX PACUETOB.

AKmyanvHocmy memoi:

3aximouaeTcsi B HEOOXOIUMOCTH MPUOOPETEHHs] HABBIKOB 10 pacyuery
METOJIOM Pac4eToB

MeTon 1O3JIEMEHTHBIX PacdyeTOB PEKOMEHAYETCS KaK INMPEAIOYTUTEIbHBIN IS
OTJEJIbHBIX JJUHUI U TpaHC(HOPMATOPOB, HOTEPU B KOTOPBIX CYIIECTBEHHO 3aBUCST
OT TPaH3UTHBIX [IEPETOKOB.

MeTton XapakTEpHBIX pEXUMOB PEKOMEHIYETCS U1 pacdera IIOTepbh B
TPaH3UTHOM CETH TpPU HAJIUYMU TeleuHpopMalMu O Harpyskax Ys3JoB,
NIEPUOANYECKH ITepenaBacMont B Bl sneprocucremsl.

MeTon XapaKTepHBIX CYTOK PEKOMEHAYETCS KAaK MPEANOYTUTEIbHBIN IS
pacyera moTepb B 3aMKHYTHIX ceTsX 110 kB u Bblllle, HE y4acTBYIOIIHMX B OOMEHE
MOIIHOCTHIO. [lomycKaeTcss MpUMEHEHHE METOJa YHCIa YacOB MAKCUMAaJbHBIX
OTEPb.

Meton cpenHHX Harpy3oKk pEeKOMEHAYEeTCs KaK MpPEeANOYTUTEIbHbBIN IS
pa3oMKHYThIX cereil 6-150 kB mnpu HanMuuM J@aHHBIX OO0 BJIEKTPOIHEPIHUH,
IPOIYLICHHOW MO TOJIOBHOMY Y4YacTKy CETH 3a pacCMaTpUBAaE€MbIi IEPHOLI.
JlomyckaeTcss NpHUMEHEHME METOJa YHCIAa YacOB MAKCUMAJIbHBIX IOTEPb.
CratucTryeckue METOIbl PEKOMEHIYIOTCS KAk IPEANOYTUTENbHBIE IS
onpeaeneHus norepb B ceTsax 0,38 kB u BBIsBICHUA 3aBUCUMOCTEH MOTEPH OT
OCHOBHBIX BJIMSIIOIIMX (PAaKTOPOB B CETSIX BCEX HAIMPSHKEHUM.

Jns pacdyeta M aHanM3a MOTEPh B PAa3OMKHYTHIX ceTsax 6-20 kB momyckaercs
NPUMEHEHUE  CTAaTUCTUYECKMX  METOAOB  OMNpENENIeHHWs  AKBUBAJIEHTHBIX
COMPOTHUBJICHUI JTMHUI OT 0OOOIIEHHBIX APAMETPOB CXEMBI (CYMMapHOU JJTUHBI
Y YKCJIa yYaCTKOB JINHUU, CEYEHUS TOJIOBHOTO YYacTKa U T.I1.).

2.8. 1o BHeapenus nporpaMMm Ha OBM pacueTrsl noTepb B pa30OMKHYTBIX CETSIX
6-150 kB mMoryT mpou3BoAUThCS Bpy4HYIO. B 3aBUCHMOCTH OT BUAA MMEIOIIEHCS
uH(pOpMaIMU O Harpy3Ke roJIOBHOIO ydacTKa CETH MCIOJIb3YIOT METOJl CPEIHUX
Harpy3o0K, Onpeessis pacueTHOE 3HaUYeHre noTeps (Thic. KBT-4) nmo hopmyne

2 2 2
aw, =8 g (2.14)

METO/I YMCJIa 4acOB HanOOJbIIUX MOTePh (ThiC. KBT-4) o hopmyiie
AW, =312, R %, (2.15)
rae W, u Wqo - aktuBHas, Thic. KBT-4, U peakTHBHas, ThIC. KBap-4, SHEPIus,

MPOIYyIIEHHAs Yepe3 rOJIOBHOM y4acTOK ceTH 3a Bpems 7
U,« - 9KBUBaJICHTHOE HANpsLKEHHE VISl pacueTa Harpy304HbIX MOTeph, KB;



lyaxe - MAKCHMaJIbHASI HAarpy3Ka rOJ0OBHOTO y4acTKa, KA

K« - KOIDPUIMEHT KOPPEKTUPOBKH, IIPUHUMAEMbIi paBHbIM 1,37 mpu
WCIIOJB30BAaHUM 3HAYEHHS TOKA, IMIOJYYEHHOTO IIyTEeM HEMOCPEeCTBEHHOTO
W3MEPEHUS, U PAaBHBIM | B OCTAJIbHBIX CITydasXx.

DKBHUBAJICHTHOE HaIPSHKEHHUE ONPESTISIOT o popMyIie

U, =yKUZ +(1-K)UZ, (2.16)

rae K - koaddumuent, npuauMmaeMbiit paBabiM 0,9 s cerei 6-20 kB u 0,8 -
utst cetert 35-150 xB;

Ui u U, - HanpspKeHMs Ha IIMHAX [eHTpa nuTaHus uaun 6-20 kB B pexxumax
MAaKCHUMAJIbHBIX 1 MUHUMAaJIbHBIX HATPY30K COOTBETCTBEHHO;

DKBUBAJIEHTHOE COMPOTHUBIICHHUE JIMHUU PACCUUTHIBAIOT 110 (hOpMyIie

R. =

9K

h2R; /h2, (2.17)

M=

1]
LN

rie hi u h, - BelWuwHB, npOMOPIHOHANBHBIE ((PAKTHYCCKH WM IO
TPE/ONIOKECHUIO) Harpy3Ke I-T0 AJIEMEHTa CETH CONPOTHBICHUEM R U TOJIOBHOTO
y4acTKa COOTBETCTBEHHO. B kadyecTBe 3THX BEJIMYHMH MOTYT HCIIOJIb30BATHCS TOKU
YYaCTKOB, YCTaHOBJIEHHBIE MOIHOCTU TPAaHC(POPMATOPOB, MOIYYAIOIINUX MTUTAHUE
1o i-My y4actky u T.1. [Ipu 3ToM cymma h; st Harpy304HBIX Y3J10B JOJDKHA OBITH
pasHa h,.

[lpu orcyrcTBUM naHHBIX 0 Kod(hdumuente ¢opmbl rpaduka Bmecto (2.14)
UCIIOJIB3YIOT (OopMyITy

W7 +WE
AW, =132 R _;
UZT
Bonpocwt ona cobecedosanus:
1. Kakum oOpa3oM cBsi3aHbl pacyeTHbIE AaKTHWBHAas W pEaKTUBHAs
MOIIIHOCTHU ?
2. B kakoMm ciydae HE0OXOIUMO TPOBECTH KOPPEKTUPOBKY PACUECTHOMN

aKTUBHOU MOIIHOCTH?

IIpakTnueckasi padbora Ne3

IToTepu xomocToro xoa B TpanchopmaTope

Heabp padorbl: Hayuntbes pacu€ry moTeph XOJOCTOrO Xola B
TpaHcdopmarope.
AKmyanvHocms memoi:



3axirouaeTcsi B HEOOXOAMMOCTH PUOOPETEHHS HABBIKOB IO pacueTy poTepb
TpaHnchopmaTopa

Omnpenenuts Tok K3 3a peakTopoM 1 HanpsiKEeHUE Ha IIMHAX B CUCTEMax
Jlunentnpiil peaktop 6 kB, 8 %, 600 A; cnBoennsiil peakrop 6 kB, 12 %, 2000 A,
m = (,5. BropuuHoe HanpspkeHUe nuTaromiero Tpancgopmaropa 6,6 kB; Tok K3 1o
peaktopa 16 kKA.

Pewenue
1. ConpoTuBieHUE TMHEHHOTO PEaKTOpa:
Xp = 10-X-U/+/31 = 10-8:6/~/3 600 = 0,462 Om.
ConpoTuBieHUE CUCTEMBI JI0 BBIBOIOB 6,6 KB nuTaromero tpanchopmaropa:

Xc = 6600/+/3 16000 = 0,238 Om.

Tok K3 3a nMHEHHBIM PEAKTOPOM:
1®)= 6600/~/3 (0,238 + 0,462) = 5450 A.
2. ConpoTUBIIEHUE OJTHON BETBU CABOCHHOI'O PEAKTOPA:
Xp =10-12-6/2000 = 0,36 Owm.
Tox K3 3a peakropom:

1®) = 6600/~/3 (0,36 + 0,238) = 6379,65 A.

Heobxoaumo oOpaTuTh BHUMaHUWE HA TO, YTO XOTS PEAKTOPhl HMEIOT
HOMUHaJIbHOE HamnpsikeHue 6,0 kB, BKIIOYEHbI OHM HAa BTOPUYHOE HANPSIKEHHE
nuTaromero Tpancpopmaropa 6,6 kB u mpuBeneHus K OAHOMY pPacUeTHOMY
HaIPSHKEHUIO B 9TOM ClIydae He TpeOyeTcs.

3. Hanpsixkenune Ha mmHax npu K3 3a nunenHbM peakropom Ui = J3- 19 Xp =

V3 -5450-0,442 = 4356 B, nmu 4356/6600 = 0,66 HOMHUHAJILHOTO.
HanpsixkeHue Ha HENOBPEKAECHHOM CEKIIMU IIMH 10 puc. 60 paBHO:

V3 -0,36:6379,65 =3971,4 B, niu 0,602 HOMHHAJIBLHOTO.

Crnenyer OTMETHTh, YTO TaKOe HANpPsDKCHHE HE 00ecreurMBaeT HaJSKHOU
paboThl MarHUTHBIX MycKaTeeH: OOBIYHO WX HAMpsDKEHUE OTIAAaHUs KOJeOIeTcs
B npenenax 0,65...0,75 HOMUHAIBHOTO W B JAHHOM CJIydya€ MOTYT UMETh MECTO
HETMPaBWIbHBIC OTKIFOUYEHUSI DJICKTPOIBUTATEIICH.

Te ke HanPsHKEHUST MOKHO OIPEICNIUTD U MO BhIpakeHUAM (23) u (24):

Um = 0,462-U/(0,462 + 0,238) = 0,66 Un;
U = 0,36-U/(0,36 + 0,238) = 0,602 Un.

Ha noacranumu BbiBenieH u3 padoTel TpaHchopmarop 2T u cekimsa muH [V
nuTaeTcs oT TpaHcdopmaTopa uepe3 peaktop TpaHchopmaropa 2T. TpeGyercs
onpenenutb Tok K3 Ha cexiuu mmH [V,
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Cxema 1oacTaHIuN

Pewenue
ComnpoTuBiieHHE ABYX MOCIEA0BATEIbHO BKIIOUYECHHBIX BETBEH PEAKTOpPA MO
BBIpaKEHUIO (22) paBHO:

Xbec =2-0,36-(1 +0,5) = 1,08 Om (puc. 6),
ToK K3
1®) = 6600//3 (1,08 + 0,238) = 2894,56 A,
1) = \/3-2894,56/2 = 2503,8 A;
HaIIPAKCHUC Ha CCKIIUU IIWH I PaBHO:
1,08-U/(1,08 +0,238) = 0,819U.

Bonpocwt 0aa cobecedosanus:

1. Kakum oOpa3oM cBsi3aHbl pacueTHbIC AKTUBHAs M pPEaKTHUBHAs
MOITHOCTH?
2. B kakom ciyyae HEOOXOJMMO MPOBECTH KOPPEKTUPOBKY PACUETHOM

AKTUBHOW MOIIHOCTHU?

IIpakTuuyeckas padora Ne4

[ToTepu 21meKTpo’HEPTHH B OaTapesix KOHACHCATOPOB

Hean padoTei: N3yunuTs moTepu AIEKTPOIHEPTHH B OaTapesx KOHJACHCATOPOB.
AKmyanvHoCIb Mmembl:
3akmroyaeTcsi B HEOOXOJWMOCTH TMPUOOPETEHUS HABBIKOB IO pacyeTy
MOTEPh B KOHJIEHCATOPAX

Tox K3 nHa mmHax nutaromnieil noactanuuu paseH 10 KA npu HanpsiKEeHUU
6,6 kB. BrImonHUTE pacuer cnajaHusi Toka yepes 1, 2, 3 ¢ ans MegHoro kadens
cedeHreM 50 MM?, IJIMHOH 5 KM.

Pewenue



OnpenenuM akKTUBHOE CONPOTHUBIICHHE Kabers rpu Temmneparype 65 °C. Tlo
[IpunoxeHuio 7 akTHBHOE CONPOTUBJIEHUE MEITHOTro Kabems 50 Mmm? mpu
temriepatype +20 °C paBuo 0,37 Om/xm. [Ipu Temneparype 65 °C conpoTuBicHHUE
oynet 0,37 [1 + 0,004- (65 —20)] = 0,4366 Om/xM.

[TonHoe akTUBHOE conpoTuBieHue 1x =0,4366-5 =2,185 Owm.
ComnpoTUBIICHAE CHCTEMBI XC = 6600/+/3 10000 = 0,3815 Om.
ComnpoTuBiieHne Kadems xk =0,083-5=0,415 Owm.

Toxk Tpexdasznoro K3 B koHIle kabessi B IepBbI MOMEHT

1= 6600//3 - 1/(0,3815 + 0,415)% + 2,18 = 6600/+/3-2,32 = 1644,41 A

Pacuer nns Bpemenu t =1 c:

A= (19/q)?-t = (1644,41/50)2-1 = 1081,6 A2 c/mm?,
a = (2,13/2,32)? = 0,884
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JuarpamMma J1st onpeesieHns CHUKEHUS
Toka K3 ot HarpeBa npoBo0B

Onpenenuts  ymesnbiieHue Toka K3  wu3-3a  HarpeBa  OOMOTOK

TpaHchopmaropa.
Pewenue

JlanHbie TpanchopMaTOpOB IO IPUMEPY S:
St1=25kB-A,Z=96 Om; X =152,3 Om; Z =180 Owm;
St, =400 kB-A,Z=3,44 Om; X=10,71 Om; Z=11,25 Om.

AxtuHoe conpotusiieHue mpu 250 °C yepe3 1,82 ¢ nocine Havana K3 Oyner B
1,7 paza Oonbmie, yem npu 75 °C. IlomHble compoTUBICHUST OyayT: Uis

Tpancgopmaropa 25 kB-A Z =\/152,32 +(1,7-96)? = 223.2 Om BMmecto 180 OM; tst

tpanchopmatopa 400 kB-A Z =\/10,712 +(1,7-3,44)% = 12,2 Om BMmecto 11,25 Om.

MaxkcumanbHoe ymenbimieHne Toka K3 mpm Zc = 0 uepes 1,82 ¢ cocraBut
180/223,2=0,816 nams Tpancdopmaropa 25 kB-A wm 11,25/122=093 misa
Tpancopmaropa 400 kB-A.

Bonpocwt 0na cobecedoosanus:

1. Kakum oOpa3oM cBsi3aHbl pacueTHbIC aAKTHUBHAs M pPEaKTHUBHAs
MOIIHOCTH?
2. B kakom ciyyae HEOOXOJMMO MPOBECTH KOPPEKTUPOBKY pacueTHOM

AKTUBHOW MOIIIHOCTHU?

IIpakTnuyeckoe 3ansaTue NeS.

JlomycTUMBbIe IOTPEIIHOCTH yueTa AIEKTPOIHEPTUH 110 OOBEKTY.

Hear paborbi: 3yuuTh [AOMyCTHMBIE IIOTPEIIHOCTA y4Ye€Ta JJEK-
TPOIHEPTUU 110 OOBEKTY.

AKmyanvHocmy memoi:

3akiaroyaeTcss B HEOOXOJMMOCTH TPUOOPETEHHS HABBIKOB IO pacyeTy
IIOIPEITHOCTHA U3MEPEHUN

[TapameTpsl SKBUBAJICHTHBIX CXEM 3aMEIICHUS MOTYT OBITh OTPE/ICICHBI:

1. B uMeHOBaHHBIX U OTHOCHUTEIBHBIX €AMHUIIAX MPUBEICHUEM 3HAYCHHM
nMapamMeTpoB PACUYETHBIX CXEM K BBIOPAaHHOW OCHOBHOW (0a3uCHOI) CTymneHU
HaIMpsHKEHUST CeTH € ydeToM (akThuueckux KoddduimentoB Ttpanchopmaum
CHJIOBBIX TpaHC()OpPMATOPOB U aBTOTpaHC(HOPMATOPOB.

2. B OoTHOCHUTENHHBIX W WMEHOBAHHBIX CIMHHIIAX 3HAYCHHUNA IMapaMeTpOB
pacyeTHBIX CXEeM K BBIOpAaHHBIM Oa3WCHBIM YCIOBUSAM C YYETOM CpEIHUX
K03 puieHToB TpaHchOpMalMK, PAaBHBIX OTHOILIEHUIO CPEIHUX HOMHUHAJIBHBIX



HaIIpSDKEHUM CETEH COOTBETCTBYIOIIMX CTYNIEHEW HamnpspKeHud. Pexomennyercs
MCIOJIb30BATh IIKATY CPETHUX HOMUHAJIBHBIX MEXAY (a3HBIX HAMPSXKEHUU ceTer
B [kB]: 3,15; 6,3;10,5; 13,8; 15,75; 18; 20; 24; 37; 115; 154; 230; 340; 515; 750.

B mnepBoM ciywae paccuuthiBaioT TOkd K3 mpu Hanuumm JaHHBIX C
daxktryeckux koddpdunmreHToB tpanchopmaiusa. Hanbonee npeamnodTuTencH s
npakTUYecKkux pacueToB (pexomenayerca B KP) BTopoit cmocod mpuBeneHus.
PacueTHbie BbIpakeHHUs AJisi ATOro crnocoba npuBeneHsl B Tadn. 1. Ilpu BwiOope
JAHHBIX YCIIOBUH CJEAyeT PYKOBOJICTBOBATHCA TEM, YTOOBI MOPSIOK UYHCIOBBIX
3HAYCHUH ObUT y100eH IS ONEpUpOBaHUS C HUMHU. 3a 0a3MCHYIO MOIIHOCTH (Sg)
11e71eCO00pa3HO MPUHUMATH YUCTI0, KpaTHOE Aecsatu. Hanpumep, 10, 100, 1000 u T.
n. [MBA]. 3a 6a3ucusie HanpsokeHus (Us) peKOMeHayeTcs MPUHUMATh CpeHee
3HAYEHUE TOM cTeneHu TpaHchopmaluu, rae Haxoaurcs Touka K3.

ba3ucHBI TOK U CONPOTUBIIEHUE ONPEEISIOTCS 110 BHIPAKEHUSIM:

6-—0— 6= -0 ()
J3-U6 J3-16 S6
Bonpocwt ona cobecedosanun:
1. Kakum oOpa3oM cBsi3aHbl pacueTHbIC AKTUBHAs M pPEaKTHUBHAs
MOIIHOCTH?
2. B kakom ciyyae HEOOXOIMMO MPOBECTH KOPPEKTUPOBKY pacueTHOM

AKTUBHOU MOIIIHOCTHU?

[IpakTueckoe 3ansaTue Ne6.

AHaIIN3 NOTEPH IIEKTPOIHEPTUU

Heab padorel: HayunTbcs aHanm3upoBaTh NOTEPU DIIEKTPOIHEPTUN.
AKkmyanpvHocms memol:
3akaroyaeTcsi B HEOOXOJMMOCTH TNPUOOPETEHHS HABBIKOB II0 pacyeTy
OanaHca 3JeKTPUUECKOI SHEpTUn

CocraBneHue cxeMm 3aMelleHusi sl TOKOB MpsSMON, oOpaTHOM M HyJEBOM
ocJieqOBaTeJILHOCTEN

OnpeneneHue mapaMeTpoB HX dJeMeHTOB. (B manbHeiemM MpUHATHI
IIUPOKO PACHPOCTPAHCHHBIC O00O03HAYCHHS WHACKCOB IS MMapaMeTPOB MPSIMO,
oOpaTHOM U HYJIEBOM mocieaoBarensuocteit: 1, 2, 0).

1. Cxema 3aMelieHHs] MPSIMOM TMOCIEAOBATEIbHOCTA AHAJOTUYHA CXEME,
KOTOpasi cocTaBisieTcss Mg pacuetoB cummerpuuHoro K3. B 3aBucumoctu ot
MOMEHTAa BPEMEHU U METOJa pacuera BCE 3JEMEHThI, B COCTAB KOTOPBIX BXOJAT
BpalllalOINEe MAalIMHbI (F€HEepaToOpbl, HArpy3KU JBUTATENIM, CHUCTEMbl U T.II.),
BBOJISITCSL B CXEMY 3aMEIECHUS MPSIMOU MOCIEI0BATEIbHOCTH COOTBETCTBYIOIIMMU



peaxktuBHbIMH DJIC. Bee ocTalbHBIE IEMEHTHI BBOIATCS B CXEMY HEM3MEHHBIMH
CONPOTHUBJICHUSIMH.

Havanom cxemsbl (H) HpsMON MOCIEAOBATEILHOCTH CUMTAETCS TOYKA, B
KOTOpOH OOBEeJeHBbl CBOOOJHBIE KOHI[BI BCEX T'€HEPUPYIOMIMX W HArpy304YHBIX
BeTBeil. B mecte Hecummerpuu (koHeln cxembl - k) nedctByer IDJIC, paBHas
HalpsDKEHUIO  MpsMOM  moclieoBaTenbHocT.  JlIoOyro  cxeMy — mpsiMoid
MOCJEA0BATEIBHOCTH MOXHO TMPUBECTH K TNPOCTEHIIEN CXEeMe, HU3 KOTOpOU
onpenensercs pesynbrupyromas 3/C Es; m pesynapTupyrouiee COnpOTUBICHUE
npssMOM  mocnefoBaTeabHOCTH X512,  Cxema  3amenieHds — oOpaTHOM
MOCIIEZIOBATEIBLHOCTH MO KOH(PUIypallMd HE OTIUYAECTCI OT CXEMbl MpSIMOM
nocienoBaTeabHOoCTH. Havanom cxembl 0OpaTHOM MOCIEN0BATEILHOCTH SIBISETCSA
TOYKa, OOBEAMHSIONIAs Hayalo BCEX TIEHEPHUPYIOIIMX M Harpy30YHbIX BETBEU
(BAC oOpaTtHoO# mOCIeA0BAaTEILHOCTH PaBHBI HYJI0). B KOHIIE cXembl (B TOUKe
K3) npunoxeno HampsbkeHue Ugao. IlapameTpbl 27€MEHTOB CX€M 3aMElEHUs
oOpaTHOM TMOCJENOBATEILHOCTH Il TpaHCPOPMATOPOB, BO3AYIIHBIX JIMHUH,
Kabeyell U peakToOpoB T€ K€, YTO U B CXeMe IpsMOi mocieaoBareiabHocTU. [lo
CPAaBHEHHUIO CO CXEMOW 3aMEIIEHUs MPSAMOM IOCIEN0BATEIBHOCTH H3MEHSHOTCS
COINPOTUBIIEHUS] OOpAaTHOW MOCIEI0BAaTEIbHOCTH 3JEMEHTOB, B COCTaB KOTOPBIX
BXOJAT BPALIAIOIINECS MAILIUHBI.

En X51 K X3 K X3 K
é_ Ikai U/K;TF E |KA2l/\7( i Ikao l/\ﬁ(
. Ukaz Ukao
L e . o
a) N 0). N B) N

Ecnu nnst Harpy3ku CONpPOTUBIICHHE OOpaTHOM MOCJIEAOBATEIBLHOCTH HE
3aJ1aHO, TO €ro MOXHO IIPUHUMATh paBHBIM Xp(2)=0,35 0. €.

ComnpoTuBiieHHEe OOpaTHOW TOCJIEAOBATEILHOCTH T€HEPATOPOB J1a€TCs B
KaTajJorax B OTHOCUTEIBHBIX €IUHHUIIAX C TMPUBEACHUEM K HOMHHAJIbHBIM
napaMeTpamM reHeparopa.

Cxema 3aMmerneHust 00paTHOM MOCIIeIOBATEIFHOCTH MMPUBOAUTCS K BUILY,
n300pakeHHOMY Ha puc. 1, 6. 31ech X, SBISIETCS pe3yIbTUPYIOITIM
COMPOTHUBJICHUEM OOPATHOM MOCIIEI0BATEILHOCTH.

3. Buag cxemsbl 3amenieHus HYJI€BOM IOCJIEIOBATEIbHOCTH 3aBHCUT OT
3a3eMJIeHHs HelTpaseil cetu Boiciiero HanpsikeHus (110 kB u Beimie), konndecTBa
TpaHchHOPMATOPOB U aBTOTPAHCPOPMATOPOB, CXEM COCAMHEHHS X 00MOTOK. Ecim
HelTpanb TpaHcopmaropa OyneT He3a3zeMJieHa, TO He OyJeT KOHTypa s
NpOTEeKaHUs TOKAa HyJIeBOW mocnefoBaTesnbHOCTU. [Ipyu coequHeHun OOMOTKH
TpaHchopmaropa B TPEYroJbHUK TOK HYJIEBOM MOCIEIOBATEIIbHOCTH B 3TOU
0OMOTKE MPOTEKAET, HO JaJiee MyTH AJIsi HEro HeT.



B cxeMe 3amenieHunst HyJIEBOM MOCIIEI0BATEIbHOCTH IO CPABHEHHUIO C
IPSIMOM U3MEHSIOTCSI COMPOTUBJICHUS JIMHUM dJIEKTpoIiepeiau. ITO 00yCIOBICHO
OCOOEHHOCTSIMU ITUPKYJISALINS TOKOB HYJIEBOH MOCIE0BATEIBHOCTH.

CocraBneHue cxembl 3aMEIICHUS] HYJIEBOW IOCIEA0BATEIbHOCTU CIEAYET
HaynHaTh 0T Touku K3, rae npunoskeHo HanpsikeHue Ugao U SBISIONMIEHCS KOHIIOM
cxeMmbl 3amenieHus. Jlaiee B cxeMy BBOJSITCS T€ 3JIEMEHTHI, HO KOTOPBIM MPOTEKa-
I0T TOKU HYJIEBOM MOCIeA0BATeNbHOCTUH. KOHIBI 3THUX 3JIEMEHTOB, WMEIOIIHNX
MOTCHITMAIBI  3eMJIM, T. €. 3a3eMJICHHbIE HEUTpamu TpaHcPopMaTopoB
(aBTOoTpancopmaTopoB) W OOMOTKH,  COCAMHEHHBICE  TPEYTOJHHUKOM,
OOBEAUHSIOTCS B OOIIYI0 TOYKY, IMOJy4as HAYaJO0 CXEMbl 3aMEIICHHs HYJICBOU
MOCJIEAOBATEILHOCTU. 3aT€M CXEMY CBEPTHIBAIOT OTHOCUTENIbHO TOuku K3 mist
OMpENENICHUs]  PE3yJbTUPYIONIEH  BEJIMYMHBI  COMPOTUBJICHUS  HYJIECBOU
MocJeA0BaTeILHOCTH X730 (puc. 1, B).

Bonpocwt 0na cobecedoosanus:

1. Kakum oOpa3oM cBsi3aHBI pacueTHbIC aKTHUBHAs M pPEaKTHBHAs
MOIIIHOCTHU?
2. B kakom ciyuae HEOOXOJMMO MPOBECTH KOPPEKTUPOBKY pacueTHOMU

aKTUBHOU MOIIIHOCTH?

[IpakTueckoe 3anstue Ne7.

Onpenenenne pacueTHBIX HHTEPBAIIOB MOTEPh AIEKTPOIHEPTUU
Hear padorbi: M3yunTh ONpeneiieHUE PACUYETHBIX HHTEPBAJIOB IOTEPh
AIIEKTPOIHEPTUH.
AKmyanvHoCmb membl:
3akoyaeTcss B HEOOXOJMMOCTH MPUOOPETEHHS HABBIKOB II0 pacyeTy
MHTEPBAJIOB PACYETHBIX OTEPH

HuxHIOI0 1 BEpXHIOIO TPaHUIIBI MHTEPBAJIa, B KOTOPOM (PaKkTUYECKOE 3HAUCHHE
MOTEPh OKA3bIBAECTCSI C JOBEPUTEIBHOW BEPOSITHOCTBIO 95%, ompeaenstor mo

dbopmymnam:

AW, = AW, (1— %);
(1.1)

A
AV\/Malcc = AWP (1+ %)’

rae AW, - pacueTHoe 3Ha4eHUE MOTEPD, ONPEAEIAEMOE B COOTBETCTBUH C pa3[l.
2 nacrosinied MHCcTpyKimy;

A - cpeHeKBaApaTUYHOE 3HAYEHHE TTOTPEITHOCTU pacyeTa, %, onpeaeasieMoe B
COOTBETCTBHH C U3JIOKEHHBIM HIKE.

2. IlorpemHocTn  ompeneneHUs  MOTEPh  DJIEKTPOIHEPTHU  METOJAOM
MOAJIEMEHTHBIX ~ PacueToB  OOYCJIABIMBAIOTCS HM3MEHEHHEM  COIPOTHBIICHUS



IIPOBOJIOB B 3aBHCHUMOCTH OT TEMIIEPATypPhl U MEPUOAUYHOCTHIO pacueToB N (pa3 B
yac). [lpu wucnonb3oBaHMM B pacyeTax COMNPOTHUBICHHUM, TPUBEIECHHBIX K
CPEIIHEr0JI0BOM TeMIeparype, 3HaUeHHe A OnpenesnstoT no hopmyse

A =+/50/NTm, (1.2)

rae 7' - pacueTHBIN NIEPUOJ, Y;

M - YKCIIO JIIEMEHTOB.

3. IlorpemHocTu onpeneneHus NoTephb IECKTPOIHEPTUU METOJIOM XapaKTEPHBIX
peXKUMOB  MpU  COAJTAHCHUPOBAHHBIX  HArpy3kax B  KaXJIOM  peXuMe
0OyCJIaBIMBAIOTCS MOTPEHIHOCTIMU MH(OpPMAIMU O HArpy3Kax y3JI0B B KaXKIOM
peXuUME H  TOTPEUIHOCTSIMHU, OOYCIOBJICHHBIMH OTPAaHUYEHHBIM  YHUCIIOM
XapakKTEepHbIX PEXUMOB. B pacueTax HCHOIB3YIOT 3HAYEHUS CONPOTUBJICHUM,
MPUBEJICHHBIE K CPEIHEroA0BOUN Temieparype. CpelHEKBAIpaTUYHOE 3HAYEHUE
MOTPEIIHOCTU ONpeAeIstoT o Gopmye, %

A J4n? 42000

- , (1.3)

/1€ N - 9UCII0 PACCYUTHIBAEMBIX PEKUMOB B TEUCHHUE TOA.

4. TTorpentHOCTH OMPEACICHHSI TTOTEPh JICKTPOIHEPTUN METOJIOM XapaKTEPHBIX
CYTOK OOYCJIOBJIEHBI HETOYHOCTAMH WH(MOPMAIIUU O Harpy3Kax y3JOB, CIIOCOOOM
OTIPEJICICHHS] TIPOJIOJDKUTEIFHOCTH XapaKTEPHBIX CYTOK, KOJUYECTBOM CYTOK,
MOTEPHU 3a KOTOPhIEC OMPENEIISIIOT HA OCHOBAHUH pacueTa PeXUMOB U KOJIMYECTBOM
pPEKMMOB, PAaCCUMTHIBAEMBIX 3a XapaKTepHble CyTKH. M3BecTHbie Momudukanuu
METO/Ia XapaKTEPHBIX CYTOK [cM. Gopmyibl (2.4)-(2.6)] obecnieunBarOT IPUMEPHO
OJIMHAKOBYID ~ TOYHOCTh  pacueta. CpeaHEeKBaJpaTUYHYIO  IMOTPEUTHOCTH
onpenenstoT o dhopmye, %

2
A=JannC+1OOO (1.4)

Ny ’
rzie N, - KOJTUYECTBO PEKUMOB, PACCUNTHIBAEMBIX ISl CYTOYHOTO Tpaduka;

Nc - KOJTMYECTBO CYTOK, 32 KOTOPHIE PACCUUTHIBAIOT PEXKHUMBI (TOJIBKO 3UMHHUE -
N. = 1; 3uMHHKE U JETHHE - N, = 2).

5. Ilpu ompeneneHun MoOTeph AEKTpodHepruu mo (opmyne (2.11) B ciyuae,
ecii APy yae TOJNYYEHO U3 pacueTra peXHuMa CeTH, CpeIHEKBaJIpaTHYHas
MOTPEIIHOCTh PUHUMAETCA paBHOU 7,6%.

6. Ilpu onpenenennu moteps mo Qopmynam (2.14), (2.15), (2.18) - (2.20)
CpEIHEKBapaTUUHbIE MOTPEIIHOCTH ONPEAEIISIOT 0 popMmylie

A=JA%+ A%, (1.5)



rae Ar - cpeHEKBaApaTUIHAS TOTPENTHOCTh, 00YCIOBICHHAS METOIUYECKUMH 1
WHGOPMAITMOHHBIMU TIOTPEITHOCTSAMHU PEKHUMa TOJIOBHOTO YJIacTKa,;

Asx - CpEIHEKBaIpaTUIHAS MTOTPEITHOCTh SYKBUBAJICHTUPOBAHUS CETH, YUCICHHO
paBHasi TOTPENTHOCTH, OOYCIIOBICHHOW HEOIMPENCICHHOCTRIO paclpeIeICHHs
Harpy3Kd TOJIOBHOTO yYacTKa MEXIY paclpeeuTeIbHBIMUA TpaHChOopMaTOpaMu
[5].

3HadeHue A, IPUHUMAIOT B COOTBETCTBUU CO CIEAYIOIIMMH JTaHHBIMU:

dopmyiia (2.14) (2.15) (2.18) (2.19) (2.20)

[TorpemnmHOCTH 5 16,5 7,5 7,5 10,5

3HaueHne A, omnpenensercs nporpammamu PATI-35-150, PAIT-6-20 u PITIOT-
PC B 3aBHCHMOCTH OT KOH(QUTYpAIMH U MMapaMeTPOB SKBUBAICHTUPYEMOU CeTH, a
TAaK)K€ CpPEIHEKBAJAPATUYHON TMOTPENIHOCTA HArpy30K pachpeaeuTeIbHbIX
TpanchopmaropoB An. Ilpu ompeneneHuu pacyeTHBIX HHTEPBAJIIOB IMOTEPh C
MOMOII[BI0 PYYHOTO CYETa UCTIONIB3YIOT POPMYJIBI [5]:

A§K=AhJ (1, ~0(@r, 1) . (1.6)
(n, +1)(2n, +Dn,
AT :1,5A*2‘—\/”T__1, (1.7)
ny +(n, 1A,
rnie Ny ¥ Ny - YHUCIO YYACTKOB MAarucTpaid u TpaHCHOPMATOPOB
COOTBETCTBEHHO.
7.
Bonpocwt ona cobecedosanus:
1. Kakum oOpa3oM cBsi3aHbl pacyeTHbIE AaKTHMBHAas W pEaKTUBHAs
MOITHOCTH?
2. B kakom ciyyae HEOOXOIUMO MPOBECTH KOPPEKTUPOBKY pacueTHOMU

AKTUBHOW MOIIHOCTHU?

IIpakTnueckoe 3ansaTue Ne§.

HMcnonp30BaHue CTaTUCTUYCCKUX MCTOJ0B CPCAHCKBAAPATUYHBIC ITIOTPCIIHOCTH

Heab padorel: M3y4ynTh UCMOJB30BAHUE CTATUCTUUYECKUX METOIOB
CPEAHEKBAAPATUYHBIE TTOTPEITHOCTH.

AKmyanvHoCIb Mmembl:

3akroyaeTcsi B HEOOXOAMMOCTH TPUOOPETCHHSI HABBIKOB IO PacueTy TOKa
KOPOTKOTO 3aMbIKaHHS MPSAMOM MOCIEI0BATEIBHOCTH

le/l HCIIOJBb30BAHUN CTATHCTHYCCKHX METOA0B CPEAHCKBAAPATHYIHLIC
IMOrpemHOCTH ONpCACIIAIOTCSA IMporpaMMHBIM IIyTEM KakK OCTaTO4YHbIC
CpE€AHCKBAAPATHYHBIC OTKIIOHCHHA PErPCCCUOHHBIX 3aBUCUMOCTEH.



8. CpenHekBaJpaTUYHYI0 TMOTPEIIHOCTh B TMOTEPSIX XOJOCTOTO  XOJa,
OTIpE/ICTIEMBIX CYMMHUpPOBaHUEM 3HaueHU# (2.24), pacCUMTaHHBIX IS KaKIIOTO
Tpancopmaropa (peakropa), onpeaesstoT no Gopmysie

A=2/JK, (1.8)

rae K - uncno TpanchopmMaTopoB U peakTOpoOB.
9. CpenHekBaapaTUyHbIe MOTPEIIHOCTH B MOTEPSAX HA KOPOHY OMPEICISIOT O

dbopmyie
A= /:zlAfdf, (1.9)

rnae Aj - MOTPenIHOCTh pacyera MoTeph B I-i JuHUM, TpuHuMaeMas paBHou 10%
pu pacuete noreps 1o [7], 20% - npu pacuere nMoTephb Mo JaHHBIM Tabm. m. 2.11 u
30% - npu pacyere MOTEPh MO AaHHBIM Ta0. 7.7 [8];

di - oI MOTEph HAa KOPOHY B I-i JINHUU B CYMMAapHBIX MOTEPSAX HA KOPOHY 10 K
JUHUSIM.

10. CpenHekBagpaTU4HBIE IOTIPEIIHOCTH B APYIHMX COCTaBIBIOLIMX IIOTEPh
NPUHUMAIOT paBHbIMU, %0:

B CTAaTHYECKUX KOHACHCATOpax - 8;

B CHHXPOHHBIX KOMITeHcaTopax - 10;

B reHeparopax, nepeBefeHHbIX B pexxuM CK, mpu ucnosb30BaHuM GOpMYyII:

(2.29) - 5;

(2.30) - 10.

11. CpenHekBaJpaTHUUHbIE TMOrPEIIHOCTH TMOTEPh B  U3MEPUTENIBHBIX
TpaHcopMaTopax U 3JIEKTPOCUETUHKAX ONPEAEIsIoT o popmyre

A=20/K, (1.10)

rae K - 4ucio JIeMEeHTOB KaXI0ro TUIIA.
12. CpenHekBaIpaTUYHYI0  MOTPEIIHOCTH B CYMMAapHbIX  IOTEPSX
anexkTposHepruu B K munusx 0,38 kB onpezaesnstor o popmyne

A=A, IVK, (1.11)

rae A, = 25 npu onpeneneHuu Kiyep 1o (2.22) u A, = 30 npu onpeneneHuu Kiep
110 JAHHBIM, IPUBEICHHBIM B 1I. 2.9.

13. PacueTHblif MHTEpBaJ CyMMAapHBIX MOTEPh MO M3BECTHBIM HMHTEpPBaaM HX
COCTABJISIOIINX OMPEIEAIOT Mo popMynam:

AWMMHE = AWpZ (1_ 2A2)1

AW,pes = AW 5 (L+2A,),

MakcX

(1.12)



rae AWz - cymma pacueTHbIX 3HAaU€HHI COCTABISIOIINX OTEPH;
As - CpeaHEKBaIpaTUYHOE OTKJIOHEHHE CYMMAapHBIX IOTEPb, ONPEACIIEMOE IO

dbopmyie

f (AW, AW,

2
Makci MUH )

_\i=1
a =Y (1.13)

rae K - 4ucio CcyMMHpPYEMbIX COCTaBIISIBIIMX MOTEPb.

@opmyner (I11.12) u (I11.13) umcnonb3yroTcss Tpu JOOOM CYMMHPOBAHUU
MOTEPh, KaK MO COCTABIAIONIUM, TaK U MO MOAPA3JCICHUSIM U CETSIM Pa3InyHOTO
Ha3HAYECHUSI.

14. [Ipu BBITIOJTHEHU U MEPCIIEKTUBHBIX pacyueToB 3HAYCHUE
CPEIHEKBAAPATUYHOTO  OTKJIOHEHHS  MHOTEPb  BJEKTPOIHEPIHMU  CIIEAYET
YBEJIMYMBATh B JIBA pa3a M0 CPABHEHUIO CO 3HAYCHUSIMU, TPUBEJICHHBIMU B JAHHOM
MPUJIOKEHUH JJISI PETPOCIIEKTUBHBIX PACUETOB.

Bonpocwt 0na cobecedosanus:

1. Kakum oOpa3oM cBsi3aHbl pacueTHbIC AKTHUBHAs M pPEaKTHUBHAs
MOITHOCTH?
2. B kakom ciyyae HEOOXOIMMO MPOBECTH KOPPEKTUPOBKY pacueTHOM

AKTUBHOU MOIIIHOCTHU?

IIpakTnuyeckoe 3ansaTue Ne9.
PekoMmeHiyeMble MporpaMMbl pacueTa U aHaJIM3a NOTEPh AIEKTPOIHEPTUU

Henab padorel: 3yunth peKOMEHIyeMble IPOTPaMMBI pacueTa U aHaJIn3a IoTePh
AIIEKTPOIHEPTUH.

AKkmyanpvHocms memol:

3akaroyaeTcsi B HEOOXO0AMMOCTH MPUOOPETEHUSI HaBBIKOB 110 MPOTPAMMHOMY
pacuery

C mnomomupbl0 MOporpaMMbl  OCYIIECTBISIIOTCS ONEpPATUBHBIE €KEYaCHbIC
pacyeThl MOTEPh MOLIHOCTH B CETH IO JAHHBIM O Harpy3Kax y3J10B, [OJIYy4aeMbIM C
MOMOIIBIO TeNenu3MepeHur. JlaHHple O Harpy3kax Yy3J0B, HE OCHAIEHHBIX
anmapatypo TeJleu3MepeHus, mporpamma (OpMHpPYET camMa Ha OCHOBAHHH
MPEABAPUTEITIBHO OIPEAECIEHHON PETPECCUOHHOM 3aBUCUMOCTHU MEXIY CYMMAapHOU
Harpy3KoHu paiOHa W Harpy3KaMu OTJEJIbHBIX Y3JIOB.

CxeMa ceTH ISl K&KIOTO pacdeTa (GOpMHUPYETCs MO JaHHBIM anmaparypbl

TCIICCUTHAJIN3allhH. KEDKI[BIﬁ pacdeT IpOU3BOJUTCH 110 IIOJTHOM CXEME CETH.



MakcumanbHblli 00beM ucxomHou cxembl cetu: 230 y3moB, 300 BeTBeil.

ITponomkuTensHOCTh pacdyeTa 24 peXMMOB CETH IpelenbHoro oobema Ha EC-

1040 - 1 u.

1.2. ITporpamma ITJIAH-2, pa3zpabotuuk - BII I'maBrexymnpaBieHus

Ha ocHOBaHMM MpeABapHUTEIBHOIO pacyeTa CEpUH PEKHUMOB C MOMOIIBIO
IPOrpaMMbl ONPEIENIAETCS 3aBUCHMOCTb MOTEPh MOIIHOCTU B CETH OT HArpy3o0kK
y3J0B. 3aBUCUMOCTh aHAJIMTUYECKAsA C UCIOJIB30BAHUEM ITPOU3BOAHBIX OT MOTEPh
MOIIIHOCTU MO Harpyskam y3ioB. [loTepu MouiHoctH B JIF0OOM APYroM pexuMe
paboOThl CETH OMNpEAENsAoTCd MO MOJIYYEeHHOM 3aBUCHMOCTH, MHHYS pacyer
pabouero pexuma [12].

Jliisg pacueToB HEOOXOIUMBI JAHHBIE O CXEME CETU M O HAarpy3Kax y3JIOB BO
BCEX PACCMATPUBAEMBIX PEKUMAX.

Makcumanbhbiii 00beM cetu: 600 y310B, 900 BeTBei. [IpoaoKUTEILHOCTD

pacuera Ha EC-1033 onHoro pexxuma cetu npeaesibHoro oobema - 1 MuH.

1.3. Ilporpamma PIIb, pa3zpaboTtunk - YpantexaHepro

Ha ocHOBaHWM mpeaBapUTEIBHOTO pacueTa CepuHM paboyux PEKHUMOB C
MTOMOIIIBIO TIPOTPAMMBI OIPEACIISIETCS] 3aBUCUMOCTh TTOTEPh MOITHOCTH B CETU OT
Harpy30K y3JI0B, OCHAIICHHBIX aIllapaTypod TEICH3MEpPEHUSI W HMCOIINX
HanOoJiee HECTAOWIbHBIA XapakTep (YUCIO Takux y3JoB m < 25). YkazaHHas
3aBUCUMOCTh HCITONB3yeT 3m2 + m K03 (UIMEHTOB, MOJYyYMBIINX Ha3BaHWE B-
ko3 dunmreHTon [5].

[Toreprr MOIIHOCTH B JIFOOOM pPEXKHME padOTBl CETH OMNPEACISIOTCS C
UCITOJIb30BAaHUEM YKa3aHHOW 3aBUCHMOCTH.

MakcumanbHblli 00beM ucxomHoi cxembl cetu: 700 y3mo, 800 BeTBeil.
[IponomxurensHOCTh  pacueta  B-xoaddumumenroB nHa  EC-1022  mno

IpeIBapUTENbHO PACCUUTAHHON CepuU pabounX pexKUMOB - OK0J0 15 muH. Pacuer



NOTEPh MOIIHOCTU TO MOJIyYEHHOM 3aBUCUMOCTH 3aHHMMaeT He Oonee 5 c.1.4.
[Tporpamma UJIK-2, pazpaboTurk - CTaBpONOIbCKUN MOTUTEXHUYECKUN HHCTUTYT

Ha ocHoBaHuMu mpenBapUTEIBLHOTO pacdera cepur pabodyuX peKMMOB CETH
(1e meHee 30 peKUMOB) C MOMOIIBIO TPOrPaMMBbl OMPEACIISIOTCS PErPECCUOHHBIC
3aBUCHUMOCTH MOTEPh MOIIHOCTH W 3JIEKTPOIHEPTUH OT OCHOBHBIX BIIMSIOIIMX
daktopoB. B kauecTBe pakTopoB Mcnonb3ytoTes: Ha ypoBHe POY - Harpysku [19C
U MeXCHCTeMHbIe TnepeToku; Ha ypoBHe [IDC - cymmapnas Harpyska [19C u
nepeToku MomHocTu Mexay [19C.

Onpenenenue MOTEph MOIIHOCTH M JJIEKTPOSHEPTUH C HKCMHOJIb30BAHUEM
MOJYYEHHON 3aBUCUMOCTH MOET BBINIOJHATHCA HA MUHA-OBM, Kyza nmoctynarT
JTAHHBIE TEJIEU3MEPEHUN HUCTIOIB3YyEeMBIX (DaKTOPOB.

MakcuMallbHBIE  00bEM HMCXOJHOW CETH OMNpeaeseTcss ¢ TOMOIIbIO
IPOrpaMMBbl pacyeTa pabouero pexxmuma CeTH.

[TpoaoIKUTENBHOCTD pacuera K03 (HUIIMEHTOB pPErpecCuOHHON
3aBUCUMOCTH HE NpeBbINIACT | MUH. PacdeT moTeppr MOMIHOCTH MO MOJYYEHHOU
3aBUCUMOCTH 3aHUMaeT He Ooee 1 c.

[TporpamMmbl MOAJIEMEHTHBIX PacYeTOB, pa3paboTuuky - JIaTBIIIaBAHEPTO,

HpkyTckanepro

[IporpamMmbl MO3BOJISIFOT BBINOJHATH PAacueT HArpy30YHbIX MOTEPH IO
dbopmyse (2.1) Bo Bcex 3JIEMEHTax CETU, JaHHbIE O HArpy3Ke KOTOPHIX MOCTYIAIOT
OT anmapaTrypbl Telen3MepeHus. [IpoJoKUTENBHOCTh pacueTa HU3MEpAETCs
CEeKyHJaMH, OTMCaHue mporpamm JlaTBriiaBauepro nmpuBeaeHo B [15].

3AMKHYTBIE CETU 110 kB U BBILIE, HE YYACTBVYIOIINE

B OBMEHE MOIIIHOCTBIO

[Tporpamma PITOT-TIC, pazpabotuuk - YpantexdaHepro

C nomol1bio MPOrpaMMbl ONPEETSIOTCS TOI0BbIE MOTEPU IEKTPOIHEPTUU
U UX CTPYKTypa B CETM Ha OCHOBE pacyeTa cepuu paboumx pexumoB. Paboume
PEXKHUMBI PACCUUTHIBAIOTCS MO rpaduKaM Harpy3kd Y3JIOB, MOJYyYCHHBIM B JIHU

KOHTPOJIbHBIX I/ISMepeHHﬁ h TNPHUBCACHHBIM K CPCAHCMCCAYHBIM CYTOYHBIM



rpagukaM MO W3BECTHOMY MOTPEOJICHHUIO DJIEKTPOIHEPTHUU 3a MECSI] B KaXKIOM
y3IIe.

Jnss  omnpeneneHus  OPOAOJDKUTEIBHOCTH  NEPUOJOB, Ha  KOTOpHIC
pPacpOCTPAHSIOTCA CYTOUHBIE IOTEPU SIICKTPOIHEPIUHU, OINPEICICHHBIE 32 JHU
KOHTPOJIBHBIX U3MEPECHHH, UCIIOIB3YIOTCS 3HAUCHUS €KEMECIUYHOTO MOTPEOICHUs
AJIEKTPOIHEPTUH B dHEprocucTteMe. Ha HavanbHBIN EpHoOa To/1a, CPETHEMECIIHOE
MOTPEOJICHHE PHEPTUU B KOTOPOM IPEBBINIAET CPEAHET0JI0BOE, PACHPOCTPAHSIIOT
CYyTOUYHBIE TIOTEPH, OIpPEACICHHBIC 3a KOHTPOJIBHBIM JICHb JCKaOps IPOILIOTro
roga. Ha mepuon cepenunbl roga, MOTpeOJICHHME DHEPTUU B KOTOPOM HUKE
CPEOHETOJOBOr0, PACIPOCTPAHSIIOT CYTOUHBIE IOTEPHU, OIPEIACICHHBIE 3a
KOHTPOJIbHBIM J€Hb MWIOHS pacyeTHoro rojaa. Ha mnepuon KkoHma Troja
paclpoCTpaHSIOT CYTOYHBIE IIOTEPH, OMNPEICIICHHbIE 3a KOHTPOJBHBIA JICHb
nekaOpst pacueTHOTO roja.

MakcuMallbHBIM 00BEM HCXOJHOW CXeMbI ceTu: 564 y3ma, 775 BeTBeH,
YHUCJIO HArPY304YHBIX U T€HEPUPYIOIIHX y3J0B - He Ooiiee 423.

[TponomxkurensHocTh pacuera Ha EC-1033 cerm mpeaenpHOro oonhema -

OKo0JI10 | 4.

IlIporpamma PATI-OC, pazpabdotunk - BHUND

['on0oBBIE TIOTEPU DIIEKTPOIHEPTUU OINPEACTAIOTCS Ha OCHOBAHWM pacyeTa
cepun pabouuX PEKUMOB 3a JTHU KOHTPOJIbHBIX HM3MepeHui. CyTouHble MOTEpH
AIEKTPOIHEPTUN TPUBOJATCS K TOJOBBIM C IOMOIIbIO 3KBHUBAJIEHTHOI'O YHMCIA
JTHEH, ONpeIeNieMOro pa3IMuHbIMU criocodamu. Bo3MokeH pacuer v ¢ mMOMOUIbIO
T.

[Iporpamma PAII-OC sBisieTcss 4acThiO MNPOrPaMMbl  COIVIACOBAHHOIO
BbIOOpa KOMIIEHCUPYIOIIUX YCTPOMCTB B CETSIX HHEPrOCUCTEM M MOTpeOuTeneit
(tuma KPM). PacyeTsl pabouux pexxuMOB MPOU3BOJIATCS C MOMOIIbIO TporpamMm b-
6, b-2 paspabotku BL] ['maBrexymnpaBieHus, KOTOpble HCIONb3YIOTCS B KaueCTBE

BHYTpeHHUX 0110k0B miporpammbl PATT-OC.



MakcumanbHblli 00beM ucxomHON cxembl cetu: 600 y3moB, 900 BeTBeil.
[IpoIOIKUTENBHOCTh pacyeTa TOJIOBBIX NOTEPb AJIEKTPOIHEPIUUA I CETH
npenenbHoro oobema Ha EC-1033 ne 6onee 40 mun.3. [Iporpamma PAII-33C,
pa3pabotuuk - BHUNO

['otoBBIE TIOTEPU BIEKTPOIHEPTHMU B 3aBUCUMOCTH OT MCXOJHBIX JTAHHBIX
ONpENENSIOTCA Ha  OCHOBAaHMM  pacyeTa Cepuud  pabouux  PEKUMOB,
IPOJOJDKATEIBHOCTh KOTOPBIX B TEYEHHE ToJa 3aJaeTcd II0 YHCIy 4YacoB
MaKCUMAaJIbHBIX MMOTEPh, MO SKBUBAJIEHTHOMY YHCIy JTHEU noTepb. OCOOEHHOCTHIO
IPOrpaMMbl SIBJIIETCSI BO3MOYKHOCTh COKpAILlEHHS 00bEeMa CETH JI0 KEJIaeMOro.
[Ipu 3TOM MOryT OBITH YKa3aHbl y3JIbI U BETBU, KOTOPbHIC JOJKHBI OCTAThCS B
MEPBOHAYAJILHOM BHJIE.

Pacuetsl pabounx pexMOB MPOU3BOATCS € MOMOIII0 porpamm b-6, b-2,
KOTOPbIE UCTIOJIb3YIOTCS B KaueCTBE BHYTpeHHUX 0J710k0B mporpammbl PATI-39C.

[TapameTpbl SKBUBAJICHTHOM CXEMbI PACCUUTBHIBAIOTCA IO pe3yJibTaTaM
pacuera pekMMa MaKCHMAaJIbHBIX Harpy3ok. Ilpm HeoOXoaumocTu I pexuma
MUHUMAJIHBIX HArpy30K MOJET ObITh pacCuMTaHa CBOSI DKBUBAJCHTHAs CXeMa.
Jns pacuera mapaMeTpoOB DKBUBAJICHTHOW CXEMbI HYKHBI JJaHHBIE O Harpys3kax
BCEX Y3JIOB U CyMMapHOW Harpy3ke ceTu. I[Ipu oTCyTCTBUM IaHHBIE O Harpy3Kax
YacTH Y3J0B BOCCTAaHABJIMBAIOTCS MPOrpaMMOM HA OCHOBAaHUHM CYMMAapHOU
Harpy3ku cetu [13].

MakcuManbHbli 00beM ucxoaHoM cxembl cetu: 2000 y3mos, 3000 BerBeit;
skBuBajeHTHOM: 600 y3510B, 800 BeTBEI.

[IpopomkuTENbHOCTh pacueTra HSKBUBAJIEHTHOW cxembl Ha EC-1033 mno
MIPEABAPUTEIHHO PACCUUTAHHOMY paboueMy PEeKUMY - OKOJIO 5 MUH ISl HICXOTHOU
cxeMbl, nmeromieit 600 y3moB. [IpogoIKUTENBHOCTh pacyeTa MOTEPh MOIIHOCTH B

OJIHOM peKuMe - He 6onee 20 MUH.

[Iporpamma  PAY, paspabotuuk - benopycckoe otneneHue

OHEeproceTbIpoeKTa



[ToTepu BS7EKTPOIHEPTHH B CETU OMPEICISIIOTCS HA OCHOBAHWH PACYETOB
TpeX pEKHUMOB CETH: TPH CPEIHUX Harpy3Kax y3J0B, OIMPEICTISIEeMbIX II0
U3BECTHOMY MOTPEOJICHUIO PHEPTUU B KAKIOM M3 Y3JIOB, TP MAKCUMAJBHBIX U
MUHUMAJIBHBIX Harpy3kax. B pesymbrate pacdeToB I KaKJIOHW BETBU CETH
OTIPEENSIOTCA TPU 3HAYEHUsI TMOTOKAa MOIIMHOCTH. [loTepu anekTposHepruu B
KaXJ1I0M BeTBHU onpeenstoTcs mo Gopmysne (2.10). Koadbdurment ¢popmel rpadrka
OTIPEIEISIETCS M3 OTHOIIEHUS MTOJTYYCHHBIX 3HAaUYE€HUH TTOTOKOB MOIITHOCTH [5].

MakcuMalbHBI 00BeM HcXoaHOM cxembl ceTu: 600 y3m0B, 900 BeTBei.
[TpogomkuTensHOCTh pacyeTa ceT npeaenbHoro oovema Ha EC-1033 - okono 10

MHUH.

2.5. IIporpamma PII, pazpabotuuk - Cpenga3zrexsHepro

[IporpaMmma  1TO3BOJISIET  MPOU3BOJUTH  pacyeT  TOAOBBIX  IOTEPh
AIEKTPOIHEPTUM B CETH METOJOM, AHAJIOTMYHBIM METOJly, pPEali30BAaHHOMY B
nporpamme PAII-OC. OtnuumeM OT mocieaHed SBIsSeTCsS CrocoO OompeaeacHus

HKBUBAJICHTHOTO 4YHUCJIa JHEW HauOOJIBIIMX MOTEPb, KOTOPOE OMpEAeisieTcs Mo

bopmyne (2.4).

2.6. [Iporpamma  MJK-1, pa3paboOTYUK - CraBpononbCcKuii

MOJIUTEXHUYCCKUM HHCTUTYT

AJNTOPUTM pacydeTa MOTEPh ICKTPOIHEPTUU OJM30K K MCIOJIH30BAHHOMY B
nporpamme PTIOT-TIC. B mporpamMme ucmosnb30BaH METOJ] pacdeTa, 00J1a1atomnii
MOBBIIICHHON  HAJEKHOCTBIO  TOJYyYEHUsS  pe3ysbTraToB. IIpemycMoTpeHo
aBTOMATHUYECKOE dbopmupoBaHne  rpauKOB  HArpy3Kd  Ha  OCHOBE
cOAIaHCUPOBAHHBIX PEKUMOB, OOBECIUHEHUE DJIEMEHTOB CETU B TPYIIBI IS

KOPPEKTUPOBKH T'paUKOB, CTPYKTYPHOI'O aHAJIU3a MOTEPH U T.II.



Makcumanbablii 00beM ucxoaHou cxembl cet: 1000 y3moB, 1500 BeTBeid.
[TpogomkuTensHOCTh pacueTa IJs ceTu mpeneiabHoro oobema Ha EC-1033 - He
6onee 1 u.

3. PABSOMKHYVYTBIE DJIEKTPUYECKUNE CETU HATIPSAXXEHUEM 6-150
kB

3.1. Ilporpamma PITIOT-PC, pazpabotuuk - ¥YpajirexsaHepro

Jlist pacueta moTeph AJIEKTpOdHEpruu B JuHUM 6-150 kB B mporpamme
UCITIOJIB3YIOTCSl JAHHBIE O CXEME CETHU U €€ NapaMeTpax, CyTOUHbIe rpauKu TOKa U
HaIMpsDKEHUST Ha TOJIOBHOM Y4YacTKEe, CHSThIE B JTHU KOHTPOJIBHBIX H3MEPEHUH,
3HAUYEHUS JJIEKTPOIHEPIUU, NMEPEAAHHON MO TOJOBHOMY YYAacTKy 3a pPAaCUETHBIN
NEPHUO/I, Harpy3Ku pacrnpeaenutenbbix TpanchopmaTopoB (PT). Pacuer pexumon
paboOThI CETH M TOTEPh AIEKTPOIHEPTUH MOMKET BBIMOJIHATHCS MPU Pa3HBIX BUAAX
ucxoaHoi nudopmaruu o Harpyskax PT. [Ipu oTCyTcTBHM AaHHBIX O Harpyskax
PT wux omnpenenstor myTeM pacnpeleieHusi Harpy3kd TOJOBHOTO —y4acTKa
MPOMOPIMOHATEHO HOMUHAJIBHBIM MOIIHOCTAM PT.

[Iporpamma mo3BOJISIET BBHIMOJHATH PACYET YCTAHOBUBIIETOCS PEKUMA CETH,
MOTEPh AJIEKTPOIHEPTUHM B KAXKIOW pacHpeiesIUTENbHON JIMHUM C YKa3aHUEM HX
MUHUMAJIbHO U MAKCHUMAJIbHO BO3MOKHBIX 3HAYEHUI, TPOU3BOJUT ONTUMHU3ALIMIO
TOYEK pa3MbIKaHHUSl  paCHpeleIUTeIbHON CeTU MO0 MHUHUMYMY MOTEpb
ANEKTPOIHEPTUM B CETH, PACUYET SKBUBAJICHTHBIX COMPOTUBICHUNW JMHUM IO
rpyIinam.

[Iporpamma 1O3BOJSIET MOJYy4YaTh CTPYKTYPY MOTEPh DJIEKTPOIHEPTUU IIO
pacrpenenuTeNbHON JIMHUU, MO NoAcTaHiuuu, paiony (POC) u npenmnpusituio
anektpuueckux ceteit (I12C) B enom.

[Ipenenbupiii 00BeM pemaeMoit 3agaun st ogHoro [I9C - 540 ¢uumepos,
2000 BetBeii B ogHOM paiione, 200 BeTBeil B cxeMe 3aMelIeHus] 0JHOTO Quaepa,

100 onTUMHU3UPYEMBIX TOUEK PA3MBIKAHUS.

3.2. [Iporpamma PAH 35-150, pazpabotuux - BHUND



Jlist pacuera motepp 31eKkTpo3Hepruu B juHUM 35-150 kB B mporpamme
UCITOJIB3YIOTCSI JAHHBIE O CXEME CETH U €€ ITapaMeTpax U O Harpy3Kax CETH B BUJC
TOKOBBIX Harpy3ok noactaniuii 35-150 kB, 6-20 kB B MakcumanbHOM pexuMe,
3HAYEHUs  JJIEKTPOJHEPIMM, IEPEAAHHOW  4Yepe3  KaXAyl  IOACTAHIMIO,
MaKCUMAaJIbHOT'O TOKAa T'OJIOBHOT'O y4acTKa, AIEKTPOIHEPIUH, IEPEIAHHON B CETh U
.. s mo0oro coudeTaHUs MCXOMHBIX TAHHBIX IMPOrpaMMa OIpenemseT Tpu
3HAYEHHUS: paCYETHOE, MAKCUMAJIbHO U MUHUMAJIBHO BO3MOXKHBIE 3HAYECHHMSI [IOTEPh
IpU JaHHOW MH(OpManuU. DTHU 3HAYEHHS ONMPENEISIIOTCS ISl BCEX CTPYKTYPHBIX

COCTaBJIAIOIIUX ITOTCPb.

3.3. Ilporpamma PAII 6-20, pazpadotuuk - BHUND

[Iporpamma coctout u3 nByx padounx nomnporpamm (I'MIT u PBC), aByx
BCIIOMOTaTEJbHBIX  MOJANPOrpaMM, MO3BOJAIOIINX  MPOU3BOJUTH  KOHTPOJIb
MPaBUJILHOCTH 3aIOJIHEHUS HMCXOAHOW HH(OpManMu JUisl YKa3aHHBIX pabounx
noanporpamm, u mnoxmnporpammel CIIC, mpeanazHaueHHOM 1151 O(OpMIIEHUS
CBOJHBIX pe3yibTatoB no [I3C u 3HeprocucTemMe B UEIOM.

[Tonmporpamma ['MII mo3BosisieT onpenensTe pacyeTHbIE MAKCUMAJbHbIE U
MHHUMAJIBHBIE BO3MOKHBIE 3HAUEHUS BCEX CTPYKTYPHBIX COCTABJISIIOIIMX MOTEPh
AIEKTPOIHEPTUM IS CIEAYIOIINX CIIYyYaeB:

Kaxnaasa nuHus 6-20 kB, oTxonsmias oT UEHTpa MUTaHUS, MPEACTABIACTCS
SKBUBAJICHTHBIM COIPOTUBIICHUEM, MNPEABAPUTEIBHO OMPEACICHHBIM IO CXEME
CETU ¢ moMoIIkI0 oanporpammel PBC;

SKBHUBAJICHTHOE COIMPOTHUBIICHUE JIMHUU OIPEIEISIETCA MO PErpecCUMOHHOMN
3aBUCUMOCTH, 3ajokeHHoW B mnoxamporpamme [HUIIL. B nociemnem cimydae o
KOKIO0M JUHUM TpeOyroTcs Juiib OOOOIICHHBIE JJaHHBIC: COMPOTUBICHUE
TOJIOBHOTO Y4YacTKa; CEUEHUE NPOBOJA Y4YacTKa, CIECAYIOLIETO 3a TOJOBHBIM;
CYMMApHBIE JJIMHBI YYaCTKOB JIMHUW, BXOJSIIUX B MAarucTpalib, U OTBETBICHUU

(OT,Z[CJ'II:HO CO CTaAJIbHBIMH N AJJFOMHHHUCBBIMH HpOBOI[aMI/I).



3.4. [Ilporpamma PCA, pa3pabotunk - bemopycckoe otTaencHue

DHeproceTbIpoeKTa

[IporpaMma 1o3BOJISIET MPOU3BOAUTE PACUET MOTEPD IIEKTPOIHEPIHUHU U UX
COCTaBISIIOLIMX B PAa30OMKHYTBIX CETSX Ha OCHOBAaHMM PETPECCHOHHBIX
3aBUCUMOCTEl 0€3 pacyera peKUMMOB KOHKPETHbIX cxeM. TpeOyemas
uHpopMalus: CyMMapHas JUIMHA JIMHWM, CyMMapHas yCTaHOBJIEHHAs MOLIHOCThb
TpaHC(HOPMATOPOB M YHUCIO JIMHUWA MO KaXJAOMY KJIacCy HANpPSKEHHUS, CTPYKTypa

MEPETOKOB SHEPIUN MCKAY IMOAPA3ACIICHUAMM.

3.5. Ilporpamma ITIOTEPU-EC, pa3paboTuuk - YKpawHCKOE OTIEJCHUE

Cenb3HEPronpoeKTa

Pacuer morepp 3J€KTPO3HEPIUM MPOU3BOAUTCS HA OCHOBAHMHM W3BECTHOM
CXEMBbI CETU U €€ MapaMeTpoB, a TakKe TUIOBBIX I'pa)UKOB HArpy3Ku B €€ y3iax.
Hcnonb3yercst aisi pacuera MOTEPh AJIEKTPOIHEPTUH UM MX CTPYKTYPhl B CETAX

CEIbCKOXO03SMCTBEHHOTO Ha3HaueHus. bonee HOI[pO6HI)Ie CBCIACHUA IIPHUBCIACHLI B

[14].

3.6. IIporpamma  NJK-3, pa3paboTYuK - CraBponosibcKuit

MOJIUTECXHUYCCKUI HHCTUTYT

Pacyet moTepp 35EeKTPO3HEPTUN TPOUZBOAUTCS MO AITOPUTMY, OJIM3KOMY K
anroputmy nporpammbl  PIIOT-PC. Otnuunem  SBISI€TCS  BO3MOXKHOCTH
NOCTPOEHUsI 3KBHUBAJIECHTOB A Tpynnel juHuil 6-35 kB POC wmm I19C.
CepBucHbIE POTPpaMMbI 00ECTIEYNBAIOT BBIBOJ PE3YJITATOB B TAOIMUYHOUN (popme,
cojieprkaiiiei HHGpOpMaIUIO O TTOTEPAX 3a KaXKIAbIA KBapTaj U 3a TOJ1 B IICJIOM.

3.7.  IIporpamma  JIEJIbTA-PC, paspabotunk -  Benopycckuii

MOJIUTEXHUYECKUMN HHCTUTYT



[Iporpamma mpemHa3HadeHa I pacueTa MOTEpPh SJICKTPOIHEPTHH U HX
COCTaBISIIONIMX B COBOKYMHOCTH JuHMH 6-20 KB C OIIGHKON MOrpentHoCTH
MOJIYYCHHBIX pe3yabTaToB. Pacder moTepp BO BCEX JMHUSAX COBOKYITHOCTH
MIPOM3BOJUTCS Ha 0a3e CTaTHUCTUYCCKUX 3aBHUCHUMOCTEH, MOJYYCHHBIX Ha OCHOBE
aHanu3a cxeMm BbIOOpkU JmHUM (20-30% oOmero komuuectBa). CTaTUCTHUECKUE
3aBHCHUMOCTH BKJIIOUalOT B ce0s credyromue O0O0OOIIEHHbIE MapaMeTphl:
CYMMapHyl0 TPOTSHKCHHOCTh W YHCJIO JIMHUH, YCTaHOBJCHHYIO MOIIHOCTH H
KOJIMYECTBO TpaHCHOPMATOPOB, OTIMYCK DJIIEKTPOIHEPTUHM B CETh, CpelHee
HaIpsHKCHUE B IICHTPAX MUTAHUSA U KOO (PHUIIMEHT peaKTHBHOW MOITHOCTH.

B 3aBHCHMOCTH OT MOJHOTHI M JOCTOBEPHOCTH HUMEIOIICICS MHGOpMAIIH

IIporpaMma MUCIOJIb3yET OJMH U3 16 3a7105KEHHBIX B HEW BAPUAHTOB pacyerTa.

4. QJIEKTPUYECKHUE CETH 0,38 kB

4.1. IIporpamma PAII 0,38, pa3padoTunx - BHUND

C mnoMompr TporpamMMbl  ONPEAEISAIOTCS PACYETHBIE, MUHUMAIBHO U
MaKCUMaJIbHO BO3MOJKHBIE 3HAU€HUsA IOTEpPb 3JIeKTpodHepruu. [lupuHa
VMHTEpBaja BO3MOXHBIX IOTEPh OINPEAENAETCS MOJHOTOH M JIOCTOBEPHOCTHIO
uH(GOpMaIMU O HAarpy3Ke TOJIOBHOTO yYacTKa CETH U CIOCOOOM yyeTa €€ CXEMBbI.

[IpeaycMoTpeHsl 1Ba METO/Ia pacyeTa:

0 CXeMe€ KOHKpPETHOM JMHuU. B 3TOM ciyuyae mporpamma, KpoMme MOTepb
3JIEKTPOIHEPTUH, BBIBOJUT Ha TeYaTh MHPOPMAIUIO O MEPErpyKEHHbIX JIUHUSIX,
PEKOMEHTyeMbIX 3aMEHaX MPOBOJOB U UX 3 (PEKTUBHOCTH;

1o 000OIIEHHBIM MapaMeTpaM JUHUN (CyMMapHOW UX JUIMHE, KOJUYECTBY
OTBETBJICHH U T. 1.). B 3TOM cllydae BO3MOKEH pacueT MOTepb KaK B KaKIOU
OTJIEJIbHOM JIMHUM, TaK U B HUX COBOKYMHOCTHU (II0 CyMMapHbIM OOOOIIEHHBIM

MOKa3aTessiM).



Bonpocwt ona cobeceoosanus:

1. Kakum oOpa3oM cBsi3aHbl pacueTHbIE AaKTHUBHAas M pPEaKTHBHAs
MOIIIHOCTHU?
2. B kakom ciyuae HEOOXOJMMO MPOBECTH KOPPEKTUPOBKY pacueTHOMU

AKTUBHOM MOIIHOCTH?

8. YueOHo-MeTOoAMYecKoe 1 MH(OPMAITUOHHOE 00ecriedyeHue U CIIUTIITUHbI

8.1. [lepeyeHb OCHOBHOI M JONOJHUTEILHOM JJUTEPATYPbI, HEOOXOAUMOM VISl OCBOEHUS
AUCHHUIJIMHBI
8.1.1. IlepeyeHb OCHOBHOM JIUTEPATYPhbI:

1. 'yxxoB H. I1. , OnbxoBckuit B. 4. | [1aBmtouenko [[. A. CucteMsl 3J1eKTpOCHAOKEHUS:
yuebnuk/ ['yxoB H. I1. , OnbxoBckuii B. fI. , ITaBmouenko J[. A. HoBocubupcek: HI'TY, 2015.—
262 c. Pexxum nocryna: http://biblioclub.ru/index.php?page=book_view red&book id=438343

8.1.2. [lepeyeHb JONMOJIHUTEIBHOMN JTUTEPATYPHI:

1. Pexyc I'.I'. DnekTpoobopynoBanue npon3BoacTB. CrpaBouHoe nmocodue. — M.: J{u-pexr-
Menua, 2014.- 710 c. Pexxum nocrymna:

http://biblioclub.ru/index.php?page=book_view red&book_id=229238

8.2. IlepeueHb y4eOHO-MeTOAMYECKOTO 00ecTiedeHNsl CAMOCTOSTEIbHOI PadoThI
o0yyarommxcsi Mo JMCHUIINHE

1. MeTonunueckre peKOMEHIAIMH JIJIsl TOATOTOBKHU K MPAKTHYECKUM 3aHITHSIM.

2. MeTtoandeckre peKOMEH AU ISl BBITOJTHEHUS KOHTPOJIHHOU PadOoTHI.

3. Meronndeckne peKOMEH IAINH IO OPTaHU3alluN CaMOCTOSTEIbHON pabOTHI CTYIEHTOB.
8.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
HEeOO0XOAUMBIX /1JI51 OCBOEHMS IH CHUTTHUHBI

1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas 6ubinoTeka oHmaiH"

2. http://www.iprbookshop.ru/ - Dnexkrporno- 6ubnuoreunas cucrema IPRbooks


http://biblioclub.ru/index.php?page=book_view_red&book_id=438343
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Bsenenue

KonrponsHast paGora co31aéT  ONTUMalbHblE JUAAKTUYECKHE  YCIOBUSA  JAJIS
JESTEIIBHOCTHOI'O OCBOEHUS CTYJIEHTaMH COJIEP>)KAHUS U METOJI0JIOTUH U3y4aeMOW JAUCLUIIIMHBI
«DHeprocOepexeHrne B CHCTEMax 3JEeKTpocHaO)eHHs». KOHTpoabHBIE PabOThI MPOBOIATCS C
LEJIBI0 BBIPAOOTKM MPAKTUYECKUX YMEHUH M NpUOOpEeTeHHs] HAaBBIKOB B pELIEHHWU 3ajad,
0TpaOOTKH yNpa)KHEHHH, BBIITOJIHEHUH YePTEkKEH, IPOU3BOICTBE PacUETOB U T.II.

Llenpt0 KOHTPONBHBIX paboT sABHsSeTCS (HOPMUPOBAHHE MPAKTHYECKUX YMEHUH —
poecCHOHANBHBIX (BBIOJHATE OINpEACHEHHbIE JACUCTBUS, OIlepalud, HEoOXOIUMBbIE B
HOCEayIomEeM B MpO(ecCUOHAIBHOW JEATENbHOCTH) WM y4eOHBIX, HEOOXOIUMBIX B
nocienyomei ydeOHol aesaTeabHOCTH MO 00menpodecCHOHAIBHBIM U MPO(eCCHOHATBHBIM
JUCLIUIINHAM.

bubmmorpaduyecknii CIUCOK COACPKUT CBENEHUS O CIPABOYHON JIUTEpaType u

JOITOJIHUTCIIbHBIX U3AaHUAX, H606XO,I[I/IMBIX JJIA er'Iy6J'IeHH01"0 N3YUCHUA OTHCJIBbHBIX BOIIPOCOB.



1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

[{enbr0 AMCUUIUIMHBI ABJISIETCS MOTy4Y€HUEe HEOOXOAMMBIX 3HAaHUM B 00J1aCTH pacueTa, aHalu3a 1
HOPMHUPOBAHHUS [TOTEPh MOILIIHOCTH U AJIEKTPOIHEPTUU U MEPONPUATUHN 10 UX CHUKE-HHUIO.
3anauy U3y4eHUsl TUCLUUIUIMHBL:

- OIIPEAECIIATh BEJIMUMHBI PACYETHBIX HArpy30K,

- IPOEKTUPOBATh CUCTEMY TEXHUYECKOI0 OOCIYKUBaHUS U PEMOHTA SHEPreTUYECKUX O0BEKTOB;
- PacCUMTBIBATh IIAPAMETPHI PEKUMA CETU U OIIPEIEICHUEM [T0KA3aTENEeH KayecTBa JJIEeK-
TPOIHEPTUU B €€ PACUETHBIX y3JIax.



"IIOTEPHU MOLIIHOCTH n IJIEKTPOOHEPI'NU B
IJIEKTPUYECKHUX CETAX"

3AJAYA Ne 1

3amaH BapWaHT JTUHHUM dJeKTpornepenadyn (Tabn. 1) u romoBble rpadUKd aKTUBHOH H
MOJTHOW HArpy3KH 1O MPOIODKUTEIbHOCTH (Ta0u. 2). [TocTpouTh rooBoii rpaduk HArpy3Ku 1o
IPOJIOJDKUTEIPHOCTH U ONPEACTUTh BEIMYUHY HArpy304YHBIX MOTEPh EKTPHUUECKOW IHEPTUU
CIIEYIOIIUMU METOJIaMU:

1) meToiom rpauyeckoro HHTErpupoBaHus (10 33JaHHOMY Irpad UKy Harpy3KH);

2) METOJIOM CpeIHEKBAAPATHYHON MOIITHOCTH (TOKA);

3) METOI0M BpPEMEHH HAaNOOJIBIINX MTOTEPH;

CpenHeKkBaipaTUYHYI0 MOIIHOCTh W BpEeMsS HAuOOJBIIUX IOTEPb BBHIYUCIUTH JBYMS
crocobamu:

1) Ha ocHOBe roJI0BOTO rpaduka HArpy3Ku Mo MPOAOHKUTEILHOCTH;

2) npuOIMKEHHBIM CHOCOOOM, Yepe3 TOHSTHE BPEMEHH HCIIOJIB30BAaHHS HauOOJbIICH
Harpy3Ku.

BbraucinTte pasnuuus B MOTEPSX SHEPrHH (B MPOIEHTaX) MO Pa3IMYHBIM METO/aM,
MPUHSIB 32 3TAJOHHBIN MeTO1 rpa)UyecKOro MHTErPUPOBAHHUSL.

PesynbTarhl pacueToB cBeCTH B TaOIHIy 3.

Tabnuya 1
IlapameTpsl JUHMII YJIeKTpoNepenayu
HomunanbHoe JanHa Haub6oab1uas
Homep Mapxka
Hanpsi’KeHue, JIMHMH, nepenaBaemMasi
BapHaHTAa <B nposoaa AC M wommocTs, MBT
1 35 70/11 10 3
2 35 95/16 10 4
3 35 95/16 15 5)
4 35 120/19 20 7
5 35 120/19 30 6
6 35 150/24 25 9
7 110 70/11 30 15
8 110 95/16 40 12
9 110 95/16 35 20
10 110 120/19 40 25
11 110 120/19 20 40
12 110 150/24 45 30
13 110 185/29 50 35
14 110 240/32 55 40
15 220 240/32 150 100
16 220 240/32 190 80
17 220 300/39 170 120
18 220 400/51 190 140
19 220 500/64 200 160
20 220 500/64 180 190

KonuyecTBO nmapasuienbHbIX JIMHANA IPUHATH PABHBIM |, 2 WM 3 110 COMIACOBAHMIO C
[IPETO1aBATEIIEM.

Tabnuya 2



XapakTepucTHKa IO0BOro rpauka Harpy3Ku mno

NPOAOJIKHTETbHOCTH
Homepa cryneneii rpadguka Harpy3ku 1 2 3 4
BeqmunHa HArpPy3KH B 10JI5IX OT 1,0 0,8 0,6 0,4
HanOoJb1Iel eperaBaeMoil aKTUBHOM
MOIIHOCTH
JanTenbHOCTb CTyNEeHeH, yac 1000 2000 3000 2760
Koygdunment momuoctTn 0,9 0,85 0,82 0,79
Tabnuya 3
Pe3ynbmambl pacyema nomepb 3JIEKMPO3Hepa2UUu 8 JIUHUU
IHorepu
IHorepu JHEPIruM B
IMorpemmnocTs
Meton JHEPTHUH, MPOLEHTAX OT
. pacuera, %
MBT1-u nepeaaBaeMoin
JHEPruu

I'padrueckoro nHTErpUpPOBaAHUS

CpenHekBagpaTUIHON Cnoco0 1

MOIIIHOCTH Cmoco6 2

Bpemenu Crnioco6 1

HauOOJBIINUX TIOTEPh Crnioco6 2
34/TA9A No 2

1. JIns 3amanHOro BapuanTa TpaHchopmatopa (TpanchopmaTtopoB) (Tabi. 4) U TOI0BOTO
rpa¢puka Harpy3kd IO TPOJODKUTENBHOCTH (Talia.2) OmpeAenuTbh TOAOBBIE IOTEPH
AIIEKTPOPHEPIUH XOJIOCTOTO XOJa M Harpy3ouHble MOoTepu. PacueTsl Harpy3o4yHbIX HOTEPh
SHEPTUU BBIOJHUTD:

a) METOJIOM rpapuuecKoro HHTErpupoBaHus (10 3aJaHHOMY rpapuKy Harpy3Ku);

0) MeToJ] BpeMEeHU HauOOJIBLINX MOTEPh MO 3aJaHHOMY TO10BOMY I'padKy Harpy3ku 1o
POJOKUTEIbHOCTH.

2. BBIUMCIUTH MOTEPH SHEPIMM XOJOCTOTO XOJa M Harpy3ouHble B IPOLIEHTaxX OT
CYMMapHBIX HOoTepb. Pe3ynbTaThl pacyeToB cBECTH B TaOIUILy 5.

3. OnpenennTte NOTEPU PEAKTUBHOW MOIHOCTH XOJIOCTOIO XOJa U Harpy304HbIE IOTEPH
PEAKTUBHON MOIIHOCTH.

Tabnuya 4
Jannsle o Tpanchopmaropam
Haunboabmas
Homep Tun Tpancdopmaropa Homitianbas nepexasaemMasi
BapUAHTA MOIIHOCTHL, MB-A
MOIIHOCTH, MBT
1 T™M - 100/10 0,1 0,08
2 T™ - 250/10 0,25 0,2
3 TM — 400/10 0,4 0,35
4 TMH - 1000/35 1,0 0,8
5 TMH - 2500/35 2,5 2,0
6 TMH - 4000/35 4,0 3,8
7 TMH - 4000/35 4,0 2,3
8 TJIH — 10000/35 10,0 9,0
9 TMH - 63000/110 6,3 5,7




10 TZH - 10000/110 10,0 9,2

11 TZAH - 16000/110 16,0 15,0
12 TZH - 16000/110 16,0 12,0
13 TPJIH —25000/110 25,0 23,0
14 TPJIH — 40000/110 40,0 36,0
15 TATH —40000/110 40,0 37,0
16 TPH — 40000/220 40,0 35,0
17 TPALH — 63000/220 63,0 60,0
18 TATH — 25000/220 25,0 22,0
19 TATH — 40000/220 40,0 38,0
20 TATH — 40000/220 40,0 34,0

KonngectBo TpanchopMaTopoB Ha MOACTAHIIMN MOKHO IIPHHSATH PaBHBIM 1, 2.
Tabmuna 5

Pe3ynbTathl pacueToB NOTEPh IEKTPOIHEPTUHU B TpaHCHOpMaATOpax

IHoTepn
3JICKTPOIHEPIHU B
IHorepu 31exkTpodneprun, MBT-4 P P
NPOLEHTAX OT
Meton CYMMAapHBIX NOTEPb
Xour
XoJocTo Harp Cym Harpy3o
0CTOro
ro xoaa Y304HbIe MapHble YHbIEe
X072
I'paduuec
KOT0
MHTETPUPOBAH
us
Bpemenn
HauOOJIBIINX
IIOTEPb

KoHTpoJibHbIE BONIPOCHI:

1. Yrto moHMMaeTcs MOJ BPEMEHEM MCIIOJIb30BaHUs HaWOOJIbIICH IMOJIHOW, aKTUBHOM H
PEaKTHBHOM MOIIIHOCTEMN?

2. Yto noHuUMaeTcs Moj BpeMeHeM HauOOJIbIINX MOTEPh MOJTHOM, aKTUBHON M PEaKTHUBHOMN
MOIIIHOCTEN?

3. Kak onpenenuts cpeHeKBaApaTHUYHbIE TOK U MOIIHOCTH?

4. KakoBa ¢u3mndeckass mpupojaa MoTepb aKTHBHOW W PEaKTUBHON MOIIHOCTH B JIUHUAX U
TpaHncpopmaropax?

5. Kax onpenenute KIIJ[ nunaum snexrponepenaun’?

6. byayr 11 UMeTh MECTO MOTEPH PEAKTUBHOM MOIIHOCTU B JMHHUM NpPU NEpEAaye Mo Hel
TOJBKO aKTUBHON MonTHOCTH? [Touemy?

7. Bynyr nu MMeTb MECTO NOTEpPH AKTUBHOM MOIIHOCTH IpPHU IEpeade Mo HEW TOJIbKO
peakTuBHOM MomHOCTH? [Touemy?

8. bylyT 11 B IMHMHM 3JIEKTPONEPEaun TOTEPU aKTUBHOM MOIIIHOCTH, €CIM OHA BKJIIOUEHA C
OJIHOW CTOPOHBI, a C APYTOM CTOPOHBHI - pa3oMKHyTa? [louemy?

9. KakoBo MoxeT ObITh HambOoublllee 3HAYCHHE BPEMEHU HCIOJIb30BaHUS HaMOOJbLIeH
Harpy3Ku U HauOoJuiblliee 3HaUeHHE BPEMEHH MOTeph?

10. Ot 4yero 3aBUCUT COOTHOLIEHHME HArpy304YHbIX IIOTEPb AKTHUBHOW U PpPEaKTHUBHOMN
MOIIHOCTEN B JIMHUSAX JJIEKTponepeaadn?



11. Kak u3MeHsTCS MOTepH aKTUBHOW MOIIHOCTHU MPH HEM3MEHHOM Harpyske morpeouTerns,

€CIIM K MUTAIONIeMy ee TpaHCGOopMaTopy MOJKIIOYHTH HapajuleIbHO BTOPOH TpaHC(opMaTop
TaKUMH XK€e mapameTpamu’?

. [lepeyeHb 10MOJTHUTEIBLHOM JTUTEPATYPHI:

1. Pexyc I'.I". DnexkrpoobopynoBanue nmpou3BoAcTB. CripaBoyHoe rmocodue. — M.: JIu-pekt-
Menua, 2014.- 710 c. Pexxum nocrymna:

http://biblioclub.ru/index.php?page=book_view red&book_id=229238

8.2. IlepeueHb y4eOHO-METOAUMYECKOT0 00ecIedeHNsl CAMOCTOATEIbHOI PadoThI
o0yyarommxcsi Mo JMCHUIINHE

1. Meroanueckne peKOMEHIAINH JIJIS TIOJTOTOBKH K IPAKTHYSCKUM 3aHSITHSIM.

2. MeTtoanueckre peKOMEH IalluH JJIs1 BBIMOJIHEHUS KOHTPOJIHHON PadoTHI.

3. Meronndeckne peKOMEH IAIMH TT0 OPraHU3aIllul CAMOCTOATEIBHON pabOTHI CTYIEHTOB.
8.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
HEO0XOIUMBbIX /115l OCBOEHHUS TUCHUTLINHBI

1. http://www.biblioclub.ru -OBC "YHuBepcuterckas 6ubrorexa oHaitn"

2. http://www.iprbookshop.ru/ - Dnexkrponno- 6ubnmoreunas cucrema IPRbooks
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Conepxanue

BBenenue

OOmast XapakTEepPHCTHKAa CaMOCTOSITEIBHOM pPabOThI OOydYaroIIerocs Ipu
m3ydyenun  gucuumuael - «OQHEPI'OCBEPEXXEHUE B CUCTEMAX
OJIEKTPOCHABXEHW S »

[Tnan-TpaduK BHIOJIHEHUS CAMOCTOSTEILHON pabOThI

KoHTposibHBIC TOYKH ¥ BUBI OTYETHOCTH 110 HUM

Meroandeckue peKOMEHAAIMH 110 U3YyYEHUIO0 TEOPETHIECKOTO

Marepuaia

Crucok peKOMEHyeMO TUTEpaTyphl.



BBenenne

CamocrosarenbHass pabora — IulaHUpyeMass ydyeOHas, y4eOHO-HCCIIeOBaTeNbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMsl 10 33JaHUI0 M TPU METOJUYECKOM PYKOBOJACTBE IMpernojaBaTens, HO 0e3 ero
HEIMOCPEICTBEHHOT0 y4yacTusi (MpU YACTUYHOM HEMOCPEJCTBEHHOM YYacTHHU IMpEnojaaBaTelis,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 paboTO# CTYyICHTOB).

CamocrosiTenpHass pabora cTyneHTOB B BY3e sBisieTcs BaXKHBIM BHJIOM YYEOHOW H
Hay4HOH JESATENbHOCTH CTYACHTA.

Benymas nenp opranuzanuu u ocyuiectBieHuss CPC pomkHa coBmajgaTh C LIETBIO
o0ydeHHUsl CTyJeHTa — MOJTrOTOBKOHM OakaiaBpa ¢ BeICIIMM oOpa3oBanueM. [Ipu opranuzanuu
CPC BaxHBIM U  HEOOXOAMMBIM  YCIOBHEM  CTAaHOBATCS  (POpMHUpOBaHUE  YMEHHS
CaMOCTOSITENIbHOM paboThI AJsl MPUOOPETEHUs 3HAHUM, HABBIKOB U BO3MOXKHOCTH OPraHU3allud
y4eOHOM U HAyYHOU JESITEIIbHOCTH.

[lenpro camMoCTOSTETEHOM PabOTHI CTYJCHTOB SIBIISICTCSI OBNIaJCHUE (DYHIaMEHTATbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPUYECKOH, HCCIEN0BaTENbCKON JesTenbHocTH. CamocrosiTenibHas paboTa CTYACHTOB
CIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPraHW30BAHHOCTH,

TBOPYECKOTO MOIX0/1a K PEIIEHUI0 MPodiieM y4eOHOT0 U MPOPECCHOHAIIBHOTO YPOBHSI.



O01mas XxapakTepuCcTHKA CAMOCTOSITEIbHON Pad0ThI 00y4aK0IIEerocs Npu U3y4eHu

AUCIHHUITINHBI «3Hepr0c6epemeﬂne B CUCTEMAax 3JIeKTp0CHaﬁ)KeHI/Iﬂ»

CamocrosiTenbHasi pabota - IulaHupyeMasi YydeOHas, y4yeOHO-HCCIIeJOBaTeIbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 33JaHUI0 M TIpU METOJWYECKOM PYKOBOJCTBE IIpernojaBaTelisi, HO ©0e3 ero
HEIOCPEACTBEHHOIO y4yacTus (IpHM YaCTUYHOM HENOCPEICTBEHHOM YYaCTHUH IpernojaBaTelis,
OCTaBJISIOIIEM BEAYIIYIO POJIb 32 paOOTOM CTYACHTOB).

CamocrosiTenpbHass pabora cTyneHTOB B BY3e sBisieTCs BaKHBIM BHJIOM Y4YeOHOM M
HAy4YHOW JeSATENIbHOCTH cTyneHTa. CaMocTosTeNnbHAsE paboTa CTYACHTOB UIPAET 3HAYUTEIbHYIO
pOJIb B PEUTHHTOBOM TeXHONOTUU oOyueHHs. B cBsizu ¢ stum, oOydyenue B BY3e Bkimouaer B
cebst 1Be, MPaKTHUECKH OJMHAKOBBIE IO 00bEMY M B3aUMOBIIUSHUIO YACTH — MIpoliecca 00yueHus
u mporecca camooOydenus. [Toatomy CPC nmomxHa crath 3h(pekTHBHON U 1eleHanpaBIeHHON
paboToii cTyeHTa.

K coBpemeHHOMY crienagucTy 00IEeCTBO NPEABSABISAET JOCTATOYHO LIMPOKUN ITEpEeUEHb
TpeOOBaHUIl, cpeAr KOTOPHIX HEMAJIOBAXXHOE 3HAUEHUE HMEET HaJIMuue Yy BBITYCKHUKOB
OTIpeICIEHHBIX CIHOCOOHOCTEM M YMEHHsI CaMOCTOSTENIbHO M0ObIBaTh 3HAHUS M3 PA3IUYHBIX
MCTOYHUKOB, CHUCTEMATHU3HpPOBaTh MOJYYEHHYIO HMH(OpPMAIMIO, /JaBaTh OLEHKY KOHKPETHOM
¢uHaHCcoBOH cutyanuu. @OpMUpPOBAHUE TAKOIO YMEHUS MPOMCXOJIUT B TEUEHUE BCETO MepHoaa
o0y4yeHMsI 4epe3 ydacTHe CTYAEHTOB B INMPAKTHUECKUX 3aHATUSAX, BBIOJHEHHE KOHTPOJIBHBIX
3aJJaHUi U TECTOB, HAlMCAaHUE KYPCOBBIX U BBIYCKHBIX KBaJU(UKAMOHHBIX padoT. IIpu 3Tom
camocTrosiTeNlbHas paboTa CTYAEHTOB WIpPaeT pELIAollyl0 poJib B XOJAE BCEro Yy4eOHOTo
nporecca.

Benymas nens opranusanuu u ocymectBieHuss CPC pomkHa coBmazaTh C LIEJBIO
o0y4yeHMsl CTYJeHTa — MOJATrOTOBKOH crieruanicTa u 0akajaBpa ¢ BhICIIUM oOpa3oBaHueM. [lpu
opranuzaiun CPC BaXHBIM M HEOOXOAMMBIM YCIOBHEM CTAHOBSTCS (OPMUPOBAHUE YMEHHS
CaMOCTOSITENIbHOM paboThI AJsl MPUOOPETEHUsI 3HAHUN, HaBBIKOB M BO3MOXKHOCTH OpTaHU3alluU
y4eOHOI U Hay4YHOU eI TeTbHOCTH.

@opMbI CaMOCTOSTENILHOW paboOThl CTYJEHTOB pa3HooOpasHbl. B cooTBeTcTBHM C
pabouell mporpamMmMol AMCUMILIUHBI MPEIYCMOTPEHBI CIEAYIOIIME BHABI CaMOCTOSTEIbHON
paboTHI CTyEHTA:!

- CaMOCTOSTENIbHOE U3YUEHUE JINTEPATYPBhI;

- CAMOCTOATCIIbHOC PCHICHUC 3a1aY.



Ilenv camocmoamenvnozo usyyenus Jaumepamypsl — CAMOCTOSTEIBHOE OBJIAICHUEC
3HAHUSMH, OTIBITOM HCCIIEJOBATEIBCKOM IESATETBHOCTH.

3aoauamu caMOCTOSITEILHOTO U3yUYEHUSI INTEPATYPHI SIBIISIOTCS:

o yrIIyOJIieHHE U pacIIupeHue TEOPETHUECKUX 3HAHU;

° ¢dopmMupoBaHHE yMEHHI HCIIOIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JOKYMEHTAUHNIO U CIIELUAIBLHYIO JIUTEPATYPY;

° Pa3BUTHUC MO3HABATCIIbHBIX CII0OCOOHOCTEH M aKTUBHOCTHU CTYACHTOB.

Ilenvs camocmoamenvnozo pewienus 3a0ay - OBIAJCHUE TNPO(HECCHOHATBHBIMU
YMEHHSIMHU M HaBBIKAMH AEATEILHOCTH 10 MPOQIITIO OyIyIIei 1esTeIbHOCTH.

3adauamu caMOCTOATEIIFHOTO PEILICHUS 33/1a4 SBIISIOTCS:

J CHCTeMaTH3alus ¥ 3aKpEIUICHHE TMOJYYEHHBIX TEOPEeTHYECKUX 3HAHUH W
IIPAaKTUYECKUX YMEHUH CTYJICHTOB;

J dopmupoBanue CaMOCTOSATEIIEHOCTH MBIIIICHUS, criocoOHoCTEH K
CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEAIN3aIIH;

J pa3BHTHE UCCIIEIOBATEILCKIX YMEHUH.

Llenvio camocmoamenvHozo 6bINOIHEHUA KOHMPOALHOU padomsl 1O IUCLUIIIMHE
SABJIICTCA OBJIAaJACHUC q)YHHaMCHTaJH)HI)IMI/I 3HaHUAMHU, HpO(bCCCI/IOHaJ'H)HI)IMI/I YMCHUSIMU U
HaBbIKAMU  JIETEIBHOCTH IO NPOQHIIO, ONBITOM  TBOPYECKOH, HCCIEI0BaTEIbCKON
NeSITeTbHOCTH.

3adauamu naHHOTO BUJA CAMOCTOSATENILHON paOOTHI CTY/IEHTA SBIISIOTCSL:

o cucTeMaTH3alMsg M 3aKpelUIeHHe MOJYYEHHBIX TEOPETUYECKUX 3HaHUM W
IIPaKTUYECKNX YMEHUH CTYJICHTOB;

. yriyOJeHue U pacliupeHue TeOPETUUECKUX 3HAHUH;

o (dopMHpoBaHHE YMEHHI HCIIOJIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPAaBOYHYIO
JOKYMEHTALUIO U CIIEUAIIBHYIO JIUTEPATYPY;

o pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYAECHTOB: TBOPUECKOI
HHUIUATUBBI, CAMOCTOATCIIBHOCTU, OTBETCTBECHHOCTU U OPTraHU30BaHHOCTH,

o ¢dopmupoBaHue CaMOCTOSITEIbHOCTH MBILICHUS, CIIOCOOHOCTEH K
CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U CAMOPEATN3AIIHH;

J pa3BUTHE UCCIIEIOBATEIHCKIUX YMEHHIA,

o UCTOJb30BaHUE  MaTepuana, COOpaHHOTO W  TOJYYEHHOro B XOJe
CaMOCTOSITENIbHBIX 3aHATHI Ha CEMUHapax, Ha MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHUSX, MPU

HAIMCaHUH KOHTPOJIbHOU pabOTHI.



B pesynbrare

OCBOCHHUA

JUCHUIUINHEI

dhopmupyrOTCS

CIEAYIOIUA TEepeUYeHb

IJIAaHUPYCEMBIX PE3YJILTATOB O6y‘-ICHI/I$I o AUCHUIIIINHE, COOTHECEHHBIX C IJIaHUPYCMbIMU

pe3yJbTaTaMHi OCBOEHHS 00pa30BaTeIbHOM MPOTrPaMMBbI:

Kon, popmynuposka
KOMITETCHIIMH

Kox, popmynuposka
WHJIMKaTOopa

[Inanupyemblie pe3ynbTaThl
o0OyueHus o TUCIUILINHE
(MOTyIT10), XapaKTEePU3YIOIIUe
sTanbl GOPMUPOBAHUS
KOMIIETCHIIMHI, HHIMKATOPOB

ITK-1 CnocobeH yuacTBOBaTh B
MPOEKTUPOBAHUH CUCTEM
AIEKTPOCHAOKEHUS

N-3mnk-1 O60cHOBBIBaCT
BBIOOp MapamMeTpoB
ANEKTPOOOOPYIOBAHUS
CHCTEM DJICKTPOCHAOKEHHS,
YUYUTBIBAsA TCXHUYCCKHEC
OrpaHHYCHUS

3HaeT OCHOBHBIE KPUTEPHH
oLeHKU (P PEeKTUBHOCTH
9HEpProcHa0KeHus 1
noTpeOJIeHUS SHEPTreTUYECKIX
pecypcoB; METObI CHUKEHHUS
MOTEPb AIEKTPOIHEPTUU TIPU
YCTAHOBUBIIEMCS PEKUME
3JIEKTPOCHAOKEHHUS
VYMeer onpenensarTsb yaelbHble
MOKa3aTeI HOPMUPOBAHHS
SHEpPronoTpedIeHus
Bianeer HaBbikaMu
IPOBE/ICHUS SHEPreTHUECKUX
o0ce10BaHMil.




Inan-rpaguk BHINOJHEHUS CAMOCTOSITEIbLHOM padoThI

Konasl OObeM 4acoB, B TOM YHCIIE
pean3yeMbIxX CpenctBa u KonrakrHas
KOMIIETEHIIHH, Bun aesrensoctn TEXHOIOTHHI pabota ¢

CTYAEHTOB CPC Bcero
uHIaKaTopa(o OIICHKU MpernoaBaT
B) eneM
7 cemectp OPO
CamocTosTeNLHOE
u3zydeHnue aurepatypsl | CobecenoBaHue 43,11 4,79 47,9
o TemaMm Nel-9
K-1 IToaroroska x nexkiusaMm | CobecenoBanue 3,24 0,36 3,6
WLt IToaroroBska k
MPaKTUYECKUM Co0OecenoBanue 6,48 0,72 7,2
3aHATUIM
BHHOHHGHH? Co0OecenoBanue 11,97 1,33 13,3
KOHTPOJIbHON PabOThI
Hroro 3a 7 cemecTp: 64,8 7,2 72
HTroro: 64,8 7,2 72
7 cemectp O3P0O
CaMocTOosTEIIBbHOS
uzyuenue autepatypsl | Cobecenoanue | 104,21 9,69 112,9
1o TemaMm Nel-9
TK-1 IToaroroBka k nekuusam | CobecenoBaHue 0,54 0,06 0,6
VLt IToaroroBka x
MPaKTHYECKUM ColecenoBanue 1,08 0,12 1,2
3aHATUIM
Bemoxerine CoGecenoBanne | 11,97 1,33 13,3
KOHTPOJIbHON pabOThI
Hroro 3a 7 cemectp: 117,8 10,2 128




KOHTpOJ’[LHbIe TOYKH U BUJABI OTYCTHOCTH 110 HUM

Ne /m Bun nestensHOCTH CTYAEHTOB Cpoku KomnuectBoba
BEITIOJTHEHUS JIJIOB
7 cemecTp
1. [IpaxTryeckoe 3ansTre Ne 2 6 Henmens 25
2. IIpaxTrdeckoe 3ausTre Ne 5 10 Hemens 15
3. IIpaxTrdeckoe 3ansTre Ne 8 16 Henens 15
Hroro 3a 7 cemectp 55

MakcumanbHO BO3MOXKHBIN 0aJlJ1 32 BECh TEKYITUH KOHTPOJIb MaKCHUMaJIbHO BO3MOKHBII
O0a1 3a Bech TEKyLIMH KOHTPOJIb yCTaHaBIMBaeTcs paBHbIM 55. Tekyliee KOHTPOJIbHOE
MEPONPUITHE CUMUTAETCS CIAHHBIM, €CJIM CTYAEHT MOoJydma 3a Hero He MeHee 60% oT
YCTaHOBJEHHOTO JUIsi 9TOTO KOHTPOJISI MaKCHUMalbHOro ©Oamma. PeWTuHroBbeiii  6amn,
BBICTABIIIEMbIIl CTYIEHTY 3a TEKyllee KOHTPOJIbHOE MEpONpUSTHE, CAAHHOE CTYJIECHTOM B

YCTAHOBJICHHBIE TPa)UKOM KOHTPOJBHBIX MEPONPUATHI CPOKH, OMPEIENSETCS CIEAYIOUIM

o0OpazomM:
YpOBEHB BBITOIHEHUS] KOHTPOJIBHOTO Peittunroseiit 6ai (B % 0T MAaKCUMaIbHOTO
3a/1aHMs OaJa 32 KOHTPOJIBHOE 3aJlaHue)
OTMYHBIN 100
Xopomui 80
Y 1OBIIETBOPUTEITBHBIT 60
HeynosneTBopuTeNbHBIH 0




MeToanyeckue peKOMEH/IAMUH 10 U3YYEeHHIO TEOPETHYECKOr0 MaTepuasia

CaMmocrosiTenpbHasi paboTa CTyJAeHTa HAYMHACTCS C BHUMATEIBHOTO O3HAKOMIICHHS C
cojiepKaHueM ydeOHOro Kypca.

N3yuenne kaxaoi TeMbl ClielyeT HAYMHATh C BHUMATEIIBHOTO O3HAKOMJIEHUSI ¢ HAOOpoM
BOIPOcOB. OHU OPUEHTUPYIOT CTYACHTA, MOKA3bIBAIOT, YTO OH JOJKEH 3HATh 10 JAHHOU TEeME.
Bormpockl TeMbl kKak Obl HAKJIAJBIBAIOTCS Ha COOTBETCTBYIONIYIO TJIaBy H30paHHOTO ydeOHHMKa
WM yu4eOHOTro mocodus. B utore 1omKHO OBITH SICHBIM, KAaKHWE BOIIPOCHI TEMBI y4eOHOTO Kypca U
C KaKo# TITyOMHOW PacKphIThl B KOHKPETHOM y4eOHOM MaTepHalie, a KaKue BOOOIIE OIMYIICHBI.
TpeOyercst TBOPYECKOE OTHOIIECHUE B K CAMOMY COJICPIKAHUIO TUCIUTUINHBL.

Bompocsl, cocTaBisromue ee coaepKanue, 00JIaaroT Pa3HO CTEIIeHBI0 BAXKHOCTH. ECTh
BONPOCHI, BBIMOJHSIOMNE (YHKIUIO JOTHUYECKON CBS3KH COAEpKaHHUS TEMBI U BCEro Kypca,
HMMEIOTCSI BOITPOCHI OMKCATEIBHOTO WJIM Pa3bICHUTEIBLHOIO XapaKTepa, a TaAKKE UCTOPUUECKOTO
KCKypca B 001acTh H3y4aeMOM IUCHMIUIMHBL. Bce 3TH BONPOCHI HE COCTAaBJISIOT CYTH
MOHSITHIHOTO, KOHIENTYAJIBHOTO COJCPKAHHUS TEMbl, HO HEOOXOAMMBI IS IIEJIOCTHOTO
BOCTIPUATHUS U3Y4aeMbIX TPOOIIEM.

N3yuaemas nucuuIiuiiHa UMEET CBOM KaTeropualbHO-IIOHATUMHBIN amnmapar. Hayuneie
MOHATUS — 3TO Ta 0a3a, Ha KOTOPOM CTPOUTCS Kaxaas Hayka. [[OHATHS — y3JI0BBIE, ONIOPHBIC
MYHKTHI KaK HAYYHOTO, TaK ¥ Y4EOHOTr0 MO3HAHUS, JIOTHYECKUE CTYIEHH JBIKCHUS B y4eOe OT
MIPOCTOTO K CIIOKHOMY, OT SIBIEHUS K CYITHOCTU. be3 cHOro moHnMaHus MOHATHI yueba KpaiiHe
3aTpyaHSETCS, a COIepKaHNe MTPHUOOPETEHHBIX 3HAHUN CTAHOBUTCS TYCKJIBIM, PACILIIBIBYATHIM.

CryaeHT AOKEH MOHMMATh, YTO CAMOCTOSITEILHOE OBJIAJICHUE 3HAHUSIMU SBIISICTCS
TJIaBHBIM, OMNpeAeNsifonuM. Bpicmias mikojga co3gaeT uisi 3TOro HEOoOXOJIUMBIE YCIIOBHS,
noMoraer OyAyleMy BBICOKOKBAIU(DUIIMPOBAHHOMY CIEIUANNUCTY OBJIAJETh TEXHOJIOTHEH
CaMOCTOATENIBHOTO MTPOU3BOACTBA 3HAHUM.

B camocTosaTenbHON paboTe CTyIAEHTaM MPUXOJUTCS HCHOJIb30BaTh JIUTEPATYpPy
pa3IUYHBIX BHJIOB: TIEPBOUCTOYHUKH, MOHOTpaduu, HayIHbIe COOPHUKH, XPECTOMATHH,
yueOHUKH, y4eOHble mocoOus, KypHalnsl U Ap. M3ydeHue Kypca TperoyiaraeT 3HAKOMCTBO
CTYJIEHTOB C OONBIINM OO0BEMOM HAy4YHOW M y4eOHOW JUTepaTyphl, YTO, B CBOIO OYEpelb,
MOPOXKIAET HEOOXOJAMMOCTh BBIPAOOTKH Y HHX PalMOHATBHO-KPUTHYECKOTO TOAXoAa K
M3y4aeMbIM UCTOYHUKAM.

UroObl HE «yTOHYTH» B OTPOMHOM OOBEME PEKOMEHIOBAaHHBIX €My JJisi U3Yy4eHUs
HMCTOYHUKOB, CTYJEHT, IPEXKAE BCETO, JNOJKEH HAYUYUTHCSA MPaBUIBHO MX 4yuTaTh. [IpaBriibHOE
YTEHHE PEKOMEHJOBAHHBIX MCTOYHUKOB MPEIONaracT CiIeJOBAaHHE HECKOJBKUM HECI0XKHBIM,

HO B€CbMa I10JIC3HBIM ITPpaBUJIaM.



IIpenBapuTenbHbplii MPOCMOTP KHHUTM BKJIIOYAET O3HAKOMIIEHHE C THUTYJIBHBIM JIMCTOM
KHWUTM, aHHOTallMEH, IpEAUCIOBUEM, OIJaBleHHEM. lIpu O3HAKOMJIEHMM C OIJIaBJIEHUEM
HE00XO0IMMO BBIICIHTD pa3/iesbl, I1aBbl, maparpadsl, MpeacTaBIsIoNUINe Ui BaC HHTEpeC, Oerio
UX TNPOCMOTPETh, HAMTH MecTa, OoTHoOcsAlMecs K TeMe (al3alpl, CTpaHUllbl, Haparpadsl), u
IIO3HAKOMUTBCS C HUMU B OOLIUX YEepTax.

HayuHble u3gaHus CONPOBOXKIAIOTCS PAa3IUYHBIMU BCIIOMOTaTeIbHBIMU MaTepHalaMy —
Hay4yHbIM alapaTroM, MO3TOMY Ba)KHO 3HAaTh, U3 KAaKUX OCHOBHBIX 3JIEMEHTOB OH COCTOMT,
KaKOBBI €ro ()yHKLIUH.

3HAKOMCTBO C KHHUI'OH JIyullle BCEro HauMHAaTh C W3YyYEHHUs aHHOTALMU — KpaTKOH
XapaKTepUCTUKU KHUTH, pacCKpbIBAIOLIEH €€ cojepXaHue, WICHHYI0, TEeMaTHYeCKYyl0 U
JKQHPOBYIO HAIPaBICHHOCTh, CBEICHHS 00 aBTOpEe, Ha3HAYCHHWE M Jpyrue OCOOEHHOCTH.
AHHOTAIMsI IOMOIaeT COCTABUTh MPEABAPUTEILHOE MHEHUE O KHUTE.

I'nmy6xe MOHATH COJEpKAHWE KHUTM IO3BOJSIOT BCTYHMUTENbHas CTaTbsi, B KOTOPOH
JaeTcsl OIICHKAa COJEp)KaHUS KHUTH, 3aTparuBaeMoil B HEH NpoOJIeMaTHUKH, COIACPKHUTCS
uH(popMaLus 0 )KU3HEHHON U TBOpYECKOW Onorpaduu aBTOpa, BHICKA3BIBAIOTCS MOJIEMHUECKUE
3aMeyYaHusl, Pa3bACHIIOTCS OT/AEIbHbIC MOJOXKEHUS KHUTH, NAIOTCS KOMMEHTapuu U T.1. Bor
[I0YEeMY 3HAKOMCTBO C BCTYIUTENIBHON CTAaTheil MPEICTaBIsAETCS OYEHb BaXKHBIM: OHO ITOMOTaeT
CTYJEHTY COPUEHTHPOBATHCS B TEKCTE padOTHI, OOpaTUTh BHUMaHHE Ha €€ HauboJjiee LIeHHbIE U
Ba)KHBIE PA3/EIbl.

Toli ke 1enu coleincTBYeT 3HAKOMCTBO C OIJIABJIICHUEM, NPEAMCIOBUEM, ITOCIECIOBUEM.
BecbMa mMOnE€3HBIMM 3JIEMEHTAMHM HAy4yHOIO amnmnapara sBISIOTCS CHOCKH, KOMMEHTApuH,
TaONIULbl, TpapuKu, CHUCKKM JuTepaTypbl. OHHU HE TOJIBKO WJUIIOCTPUPYIOT OTHAENbHBIE
MOJIO’KEHUSI KHUTHU WM CTAaThU, HO U CaMU MO ceOe SBISAIOTCS JIOMOJHUTENbHBIM UCTOYHUKOM
UH(POPMALIUY JIUTsl YUTATEIIS.

Ecnu unratens 3auHTEpecoBaja Kakas-TO BbICKAa3aHHAs aBTOPOM MBICIIb, HE HallleIIas
MOJPOOHOT0 OCBEILIEHUS B JTAaHHOM HCTOYHHKE, OH MOXET OOpaTUThbCA K TEKCTY HMCTOYHHUKA,
YIIOMHUHAEMOTr0 B CHOCKE, TUOO K UCTOYHHUKY, KOTOPbI OH MOXKET HAWTU B CIHUCKE JIUTEPaTyphl,
PEKOMEHI0BAHHOM aBTOPOM JIJIsl CAMOCTOSITEIBHOTO U3yUYEHUS.

Cy1ecTByeT HECKOJIBKO (OPM BEICHHUS 3aITUCEH:

— 11aH (TPOCTOM M pa3BEepPHYTHIN) — Hanbosiee KpaTkasi (hopma 3amucu MPOYUTAHHOTO,
IpeJCTaBistonasl cobol MepeueHb BOMPOCOB, PACCMAaTPUBAEMbIX B KHUIE€ MU CTaTbe.
Pa3BepHyThIi TIUIaH TMpeaCTaBiseT coOoit Oonee MOAPOOHYIO 3alMUCh MPOYUTAHHOTO, C
JeTaIN3alueN OTAEIbHBIX IIOJOKEHUH U BBIBOJOB, C BBIITMCKOM IIUTAT, CTATUCTUYECKUX JTaHHBIX
U T.0. Pa3BepHyThI IUIaH — HEOLEHUMBbIH MOMOIIHUK IPH BBICTYIUIEHUM C JOKJIAJ0M Ha

KOHKPETHYIO TEMY Ha CEeMUHape, KOHPEPEeHLINH;



— TE3UChl — KPATKO CPOPMYIUPOBAHHBIE IMOJIOKEHUS, OCHOBHBIE IMOJIOKEHUS KHUTH,
ctatbi. Kak npaBuiio, T€3UChl COCTABIISIFOTCS MOCJE MPEABAPUTEIBHOIO 3HAKOMCTBA C TEKCTOM
VCTOYHUKA, NIPU €r0 NOBTOPHOM IpouTeHHU. OHU OMOTal0T 3allOMHUTh U CUCTEMATHU3UPOBATh
nHpopMaIuio.

CocraBneHne KOHCIIEKTOB

bonpuiyro posib B yCBOGHUM U IOBTOPEHUHU IIPOMJECHHOTO MaTepUajla UIPaeT XOpPOILIUN
KOHCIIEKT, COJIEPKalil OCHOBHBIE MJIEU TPOUYUTAHHOI'O B YUEOHHUKE U YCIIBIIIAHHOTO B JIEKLIUU.
Koncnekt — 3710, 110 cymiecTBy, HaOpOCOK, pa3BEPHYTHIN IIJIaH CBSI3HOTO PACcCKa3a M0 OCHOBHBIM
BOITPOCAM TEMBI.

B kakoii-To Mepe KOHCIEKT paccuuTaH (B 3aBUCUMOCTH OT WHIUBUIYAIBHBIX
OCOOEHHOCTEH CTy/E€HTa) HE TOJBKO Ha MHTEUIEKTyaJbHYI0O M 3MOLMOHAIBHYIO, HO M Ha
3pUTEIIBHYIO MaMsTh, INPUYEM TEKCT KOHCIIEKTa HEPEIKO ACCOLMUPYETCS €lle M C TEKCTOM
yueOHUKa WM 3amUChio JieKuuu. [lodToMy Jerue 3amoMuHaeTCsl COAEpKaHHE KOHCIIEKTOB,
HaIMCaHHBIX pa300puYMBO, C MOJUYEPKUBAHUEM WM BBIIEICHUEM pa3psSAKON KIIOYEBBIX CIOB U
dpas.

CaMOCTOSATEIbHO U3YYEHHBIE TEMbI MPEAOCTABISIIOTCS MpenojaBareiaio B  Qopme
KOHCIIEKTa, II0 KOTOPOMY IIPOUCXOIUT cobecenoBanue. TeopeTndyeckue TeMbl Kypca (OTaeNbHbIE

BOHpOCBI), BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YYCHHUE, ITPCACTABICHBI HUXKC.
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