MHHHCTepPCTBO HAayKH U BbICIIIero oopa3osanusi P®

depepaibHOE TOCYAAPCTBEHHOE 010PKeTHOe 00pa3oBaTe/IbHOE YUpeXAeHne

BBICIIEr0 00pa30BaHUs
«HarnmoHanbHbIN MCC/1ej0BaTe/IbCKUHM YHUBepcuTeT « MOW»
duwman PIr'vOY BO «<HURY «M3U» BT.

Bo/nkckom

Hanpassienue noaroroBku: 13.03.02 JjiekTpo3HepreTuka M 3/1eKTPOTeXHUKA

HanmeHoBaHMe 00pa3oBaTe/IbHOM MPOrPaMMBbI: JJIEKTPO3HEepreTHYeCKHe CHCTeMbI ¥

nu¢poBbIe TEXHOJIOTUU
YpoBeHb o6pa3oBanus: 6aKasaBpuar

®dopma 00yuyeHHsA: OUHASA

Pabouasi nporpaMmMa JUCHUIUITHHBI
IMMPOEKTUPOBAHME J3JIEKTPMYECKUX CETEU (ITPOPNJIb 1)

baok

Baok 1. «JucuunyimHbl (MOy/TH)»

Yacrtb 00pa3oBaTe/IbHON IPOrpaMMbI

®opMupyemasi y4UaCTHHKaMH 00pa3oBaTe/IbHbIX
OTHOLIIEHUM

MHjeKc JUCHUIIHHBI 10 y4e0HOMY IJIaHy

B1.B.20

TPpyA0eMKOCTh B 3aUeTHBIX eJHHULIAX

8 cemectp - 6

Yacos (Bcero) mo yuegHoMy IIaHy

216

JIeKpuu

8 cemectp - 16 yacos

HpaKanecxne 3aHATHUA

8 cemecTtp-16 yacos

JTabopaTopHbie paGoThI

8 cemecTtp-16 yacos

IPYIIIIOBBIE

WH/IVBUYa/bHbIe

KoHcynbTanmum no KypcoBomy npoexry/ padore:

8 cemectp — 16 yacoB

8 cemectp — 4 yaca

CamocrosTebHast pa60Ta

8 cemectp — 111,7 yaca

BK/IIOYast:
PI'P

KypPCOBBI€ TIPOEKTHI (paboTh)

8 cemectp — 51,7 yaca

HpOME)KyTO‘{Haﬂ aTTecTaliuA:
3K3dMeH

3aluTa KypcoBOro MpoeKTa/paboThl

8 cemectp -2,5 yaca

8 cemectp —0,3 yaca

Kontpoas:

3K3aMeH

8 cemectp — 33,5 yaca

Bo/nkckuni 2021




MPOTPAMMY COCTABHIL: 7

Jouent katheapsr DHEPreTHKH, K.T.H. %\/ A.B. CrpwksieHKO
{AD/BRHOCTY, YUEHAS CTENEHE, VHEHOE JBRHNE) = (nomuce) {paCIIHBPOBKS NOIMHEH)
=
3apemyronmii kadenpoli DuepreTHkH L E.I'. 3ennna
{Masmanie Kadeape) o anmee) (pacupoRka noanucK)

Pykosoautens oOpazoBaTenbHOH MporpaMMel DNEKTPOIHEPTETHYECKHE CHCTEMbl H IH(IPOBBIC
TEXHOTOTHH

Jouent kageaprr DHepreTHKH, ey //
)
K.T.H., IOIEHT O K/ B.H. Kypesuos

(OUERHOCTE, YHEHAR CTENCHE, YHCHOE 3RAHIE) {pacioBEa N0MTHCH)

CornacoBano:

/)
Jasenyrommii kadenpoii DuepreTuku W E.I'. 3ennna

(HEBanme Kudeapes) (v i) {pacuHdponka noanuc)



1. OEJIN 1 3AJAYN OCBOEHUSA JUCIHIUIT/IMHbBI

Ile/b10 0CBOEHUS AMCLUIUIMHBI sIBJISIeTCST (HOPMUPOBaHKMEe 3HAHUM 10 BOMPOCAM TIPOEKTUPOBAHUS 3JIEKTPUUYECKUX CETeM.

3ajauamMu JUCIUTLUTAHBI SIB/IAETCS:

- (hopMupoBaHKe TeOpPeTHUECKOM 0a3bl, Kacarolielcsi HOpMaTUBHO-TEXHUUECKOW JOKyMeHTAIUH, CYIeCTBYHOIel B 00/1aCTH IPOEKTUPOBAHUS
3/IEKTPO3HEPTeTHUYEeCKUX CHUCTEM U CceTelt

- U3yueHHe MeTOJUK MIPOEKTUPOBAaHUS U TEXHUKO-IKOHOMHUUECKOT0 0O0CHOBaHUS TIPUHSATBIX PEIIeHHUM TP MTPOEKTUPOBAHWN HOBBIX WU
pa3BUTHH (PEKOHCTPYKI[MH) CYIIIeCTBYIOIIUX CUCTEM U CeTel;

- yCBOEHHe, MeTO/IMK pacuéTa Ipy BbIOope 000pyI0BaHUSI TTO/[CTAHLMH, a TAK)Ke pacdyéTa M aHa/IM3a Pa3/IMUHBIX PEXXKUMOB pabOThI
3/1eKTPO3HEPreTUUeCKrUX CUCTEM U CeTeil.

dopmupyembie y 00yuaromierocsi KOMIETEHI[HM W 3all/IJaHMPOBaHHble pPe3yabTaTbl 00yYeHHMsA [0 /IWCIUIUIMHE, COOTHECeHHble C
WH/IUKaTOPaMH A0CTKEHHUS KOMITeTeHI{HI:

KO]] M HAMMEHOBAHHE KOMIIeTEeHIIUHN KO}.'[ U HAUME€HOBAHUE UHAHUKATOPA BBHJIaHI/IpOBaHHLIE pe3y/jibTaTbl OﬁquHI/IH
AOCTH)KEHHUA KOMIIeTeHI HN

[MK-1.1. BeimosHsier c6op u aHanu3 | 3HaTh: .
'anHLIX o 3a'l:[aHHOf/’I TeMaTHKe —METOALI pvaeTa YCTaHOBI/IBLHI/IXCH pE)KI/IMOB BHEKTPI/I‘IECKI/IX ceTen
b
MeTb:
000CHOBBLIBaeT BBIOOP TEXHOOTHUUECKUX y
EH_IEHI/II\/,I — HpOI/IBBOAI/ITB pacqu YCTEIHOBI/IBLHI/IXCH pE)KI/IMOB SHEKTPI/I‘-IQCKI/IX
p ceTen
[TK-1.Criocoben yTIPaBJIATh
TEXHOJIOTUUECKUM  000py0BaHUEM,
3HATb:

BbIOMpATh cepuiiHoe u ripoekTtupoBath | I1IK-1.2.  JeMOHCTpupyeT  IIOHMMaHue
HOBOe 000pyZOBaHKe TeXHOJIOTHUECKUX TPOLIeCcCOB, CII0COO0B
yrpaBjieHusi ~ 00OpyZioBaHMEM U UX
B3aMMOCBSI3b C 3aJjayaMU IKCILTyaTaluu

— ycyioBust 000CHOBaHUS 1 BBIOOpA BapHaHTa Pa3BUTHUS
37IeKTPUUECKOlN CceTh
yMeTb:

— TpOW3BOAUTH BbIOOp W TPOBepKy mpoBojioB BJI
3/1eEKTPO000PY/I0BaHKS




2. MECTO JUCILIAIIVINHBI B CTPYKTYPE OBPA30BATEJ/IbHOM
IMTPOTPAMMBI BO

ucuuruiiHa OTHOCUTCS K 4YacTH (OPMHUPYeMOM ydyaCTHHUKaMH 00pa30oBaTe/bHbBIX
OTHOIIIeHWH, Oyioka JUCHMIUIMH 1 10 HampaBjieHWr0 TOAroToBKM bakamaBp 13.03.02
ONeKTpooHepreTMka W 3/IeKTPOTeXHUKa (Tpoduiu: OaeKTpOIHepreThueckre CUCTeMbl U
LM(pOBbIe TEXHOIOTHH).

MucuurivHa ~ 0a3wpyeTcss  Ha  3HAHMM  AWCUUIUIMH:«TeopeTWueckre  OCHOBBI
3/1eKTPOTEeXHUKW», «DneKTpuueckas 4yacTb 3/1eKTPOCTaHLI U MO/ICTaHLUI»,
«DJIeKTPOIHEepreTUuecKre CUCTeMbI U CETU».

17151 0CBOEHUsI AUCLIUTINHBI, 00YUarOL[UICS [I0/KEeH:
3HATh:

— BU/IBI TIOJICTAHLIUMA U X 0COOEHHOCTH

— YCTPOMCTBO, PE)KUMBI pabOThI CUJIOBBIX TPaHC(OPMATOPOB.
yMeTh:

— aHa/IM31UpoBaTh rpaUKu Harpy3Ku MOACTaHLIAN

— MPOU3BOJUTE BHIOOP U OTIPeiesIsiTh TEXHUKO-3KOHOMUYeCKHe 1T0Ka3aTe/d CUIOBBIX
TpaHC(pOPMAaTOpOB.

Pe3YJ'IbTaTbI O6pa3OBaHI/IH, MOJIy4€HHbI€ TIPHU OCBO€HHMW [OUCLUWILINHBI, HEO6XO,Z[I/IMI)I A1
BBITIO/THEHHSA BbIHYCKHOﬁ pa6OTbI.



3. CTPYKTYPA 1 COAEPXXAHUE JUCIIAITVINHBI
3.1 CTpyKTypa AUCL{UI/IHHBI
OO6i11ast TPYJOEMKOCTb JUCIMIITMHBI COCTAB/ISIeT 6 3aUeTHBIX eJUHUITbI, 216 yacoB.

PacripefienieHre TpyJOEMKOCTH pa3jiena (B 4acax) Mo BUJaM yueOHOM
Ne Pa3pen pucuunivHeL. o B = é* paboThl Cojiep>KaHrie CaMOCTOSITeNIbHON paboThI
®dopma IPOMeKyTOUHOMN aTTecTal[u g8 ] (c ykazanueM Ne ucrounuka o m. 5.1 u
n/n (no cemecmpam) @ g i G KoHTaKTHas CTpaHMI| B HeM)
i O [Jex | Tlp | /a6 | K0P | wkkn | ma | CF | Kowr-pom
1 HOpMAaTMBHO-TeXHHUeCKas ITpopaboTka ¥ TOBTOPEHME JIEKIIMOHHOTO
JOKyMeHTalsl, UCIo/b3yeMasi IpU Matepuara.
MPOEKTUPOBAHUH 3/IEKTPUUYECKUX 14 8 2 - - - - — 12 - V3yuenye /mreparypel
ceteii.CxeMa pa3BUTHS 37IeKTPUUECKON [1] c 265-271, [3] c 82-87.
cetu 33C
2 PacuéTsl PE>XXHMMOB IIpU Hpopa60TKa " TIOBTOpeHHE JIEKIKMOHHOI'O
IPOEKTHPOBAHUN Pa3sBUTHUSA 44 8 4 8 16 _ _ B 12 _ MaTepuasa.
3JIEKTPOIHEPTeTUUECKUX CUCTEM U N3yuenue nureparypsi [1] ¢ 77-149, [2] c
ceTel 31-40.
3 ITpopaboTKa ¥ TIOBTOPEHME JIEKIIMOHHOTO
Ofocnonartne wuibop mporotnkar | g | g | o | e | - |- | - | o || o arepuana
W3yuenue aurepatypsl: [1] c 282-301.
4 Bri6op MecTa pa3MelijeHus ITpopaboTka U TIOBTOpPEHHE JIEKLIMOHHOTO
MOJCTaHLMU U CXEMbI 37IeKTPUYECKUX 16 8 4 - - - - - 12 - Marepana.
. N3yuenue mareparypsr: [1] ¢ 301-327, [2]
coeZlMHEeHUN
c 27-32.
5 | TexHUKO-3KOHOMHUYECKHe KPUTepHUHU ITpopaboTka ¥ TIOBTOpEHME JIEKIIMIOHHOTO
BbIOOpA BapuaHTa Pa3BUTHS 20 8 4 4 - - - - 12 - Marepuara.
3/7IEKTPUYECKON CeTH W3yuenue suTepatypsl: [2] c. 271-279.
6 | Kypcoso#i npoekt/paboTa 72 8 - - - 16 4 0,3 51,7 - CoryiacHO rpa)viKy BbITIOJTHEHHS
7 OK3aMeH NPOBOAUTCS B MHCbMEHHOU
JK3aMeH 36 8 - - - - - 2,5 - 33,5 dopme 110 buteTam
COIJIaCHO MporpaMMe 3K3aMeHa
Htoro: 216 16 16 16 16 4 2,8 | 111,7 33,5

[pumeuanue:J/lek — nekiuu; [Ip — npakTrueckue 3aHsaTHs; JIab — mabopaTtopHbie paboThl; KITP — ayuTOpHBIE KOHCYJ/IbTAllUM 10 KYyPCOBBIM
npoektam/paboram; MKKII — wHAMBHyanbHble KOHCY/IbTAlIMM MO KYPCOBBIM MpoekTtam/pabotam; ITA — mpomexytouHasi atrectaiws; CP —
camocTosiTe/IbHast paboTa CTyZeHTa.




3.2. KpaTkoe coaep:xaHue pas/jejioB
8 cemecTp
1.HopmamugHo-mexHuueckds 0OKyMeHmayus, ucnoab3yemds npu NpoeKmupogaHuu
s1ekmpuyeckux cemeti. Cxema passumus 31ekmpuueckoti cemu 39C

HopmatuBHO-TeXHMUeCKasi [JOKYMeHTallysl, UCIo/Ib3yeMasi MpU IMPOeKTUPOBAHWK pa3BUTHS
JHEProCUCTeM U JJIeKTpUueckux ceredl. OOImye cBefeHWs O TPOEKTUPOBAHUM. 3a/jlaHWe Ha
npoektupoBaHue. [IpoekTHast JoKymeHTalus. Pabouasi JOKyMeHTaLusl.

2. Pacuémbl pescumos npu npoekmupoedaHuu pdzeumusi 3/1eKmpo3Hep2emuyeckux cucmem u cemell

O6ocHOBaHWe Da3BUTHSI  3JIEKTPOIHEPreTUUeCKUX CHUCTeM. PacuéTbl peXUMOB TIpU
MPOEKTHPOBAHUM  pa3BUTHSI  J/IEKTPO3HEPreTUUeCcKWX CuUcTeM U ceredd.  [IpuMeHeHune
CTelMaM3MPOBaHHbIX ~ TPOrPaMMHBIX ~ KOMIUIEKCOB ~ TIpU  TIPOEKTHPOBAHWK  Pa3BUTUS
3/71eKTPO3HEPreTUYeCKUX CHUCTEM.

3. ObocHosaHue U 8b160p NPOBOOHUKOS JIUHULL 3/1eKmponepeday

Ob6ocHoBaHMe 1 BbIOOpP MPOBOJAHUKOB JIMHUH 3/1eKTporiepesiay. MexaHnueckre Harpy3kud Ha
TIPOBO/Ia BO3/YILIHbIX JTUHUMA. Pacuer cTpes mpoBeca. BrIOOp M30/STOPOB U TMHEMHOW apMaTyphbI
IIpY NIPOEKTUPOBAHUM BO3/yILIHbIX JIMHUN.

4. Bbibop mecma pasmeujeHus NoOCMAHyuu U CXembl 3/4eKmpudeckux coeQuHeHutl

Bribop MecTa pa3melneHUst MOJCTAaHIMKA U CX€MbI 3JIeKTPUUECKUX COoeJuHeHWH. Buibop u
TpOBepKa 3/1eKTpUYecKux armmapatoB. O6GoCHOBaHMe CIIOCOOOB OTrpaHWuYEHUsT TOKOB KOPOTKOTO
3aMbIKaHUSI.

5. TexHUKO-3KOHOMUYeCKUe Kpumepuu 8bl60pa 8apuaHma pdzeumus 31eKmpu4eckol cemu

OcCHOBHbIE TEXHUKO-9KOHOMHWYECKHe T[l0Ka3aTeau. KpuUTepuu TpUHATHS peLleHus Mpy
MPOEKTUPOBAHUM 3/IEKTPUUYECKUX CeTeH.

3.3. Tembl NpaKTUYECKHUX 3aHATUHMN

8 cemecTp
1. PacyeT cxeMbl C OJHUM UCTOYHUKOM NUTaHuUA (4 yaca);
2. Pacyet cxeMmsbl € IByMsl MCTOYHUKaMU NUTaHus (4 yaca);
3. Beibop npoBogoB BJI u TpancdopmaTopoB (4 yaca);
4. ObocHOBaHWe BapyUaHTa Pa3BUTUSI SHEProCUCTeMEI (4 yaca).

3.4. Tembl 1a00paTOPHBIX padoT
8 cemecTp
1. OnipesiesieHre TIpUBeIEHHOM U pacueTHOM Harpy3ku (2 yaca);
2. Pacuet pexxuma pasoMkHyToU cetu B ITK RastrWin3 (2uaca);
3. Pacuet pexxuma 3amkHyTOM cetu B I1K RastrWin3 (4 yaca);
4. Pacuet pexxuma ceTH ¢ AByMs uctouHukamu nutanus B [1K RastrWin3 (4 vaca);
5. PacueT pe)xvMOB ceTeli C pa3HbIMU HOMUHaIbHbIMU HanpsbkeHusiMU B [1K RastrWin3 (4 vaca)

3.5.PTP
PI'P yyeOHBbIM T/IaHOM He TPeyCMOTPEHBI.



3.6 TemaTnka KypCcOBbIX IPOEKTOB/ KYPCOBBIX padoT

8 cemecTp

KypcoBasi pabora Ha Temy «IIpoeKTHpOBaHHe PAOHHOM 3/IEKTPUUECKOU CeTH» (TI0 BApPHUAHTAM )»
I'paduk BbINO/THEHUSI KYPCOBOM padOTHI:

Yuebusiiigens | 1|2 [3[4|5]6|7]8]9]10[11]12]13]14]15]16] 3auernas
Pasnen 3aiura
KypCOBOMPabOTHI 1 2 3 4 KypCOBOM

paboThI
O6mwem paszena, % 45 20 25 10 —
BrinonHeHHbIV
00bem 45 65 90 100 -
HapacTaIIuM
urorom, %

Howmep o
Pa3zien KypcoBoiipaboThI
pasjena
1 PacueTr pe)xiMOB BapUaHTOB Pa3BUTHUS CETU
2 O60cHOBaHKe BbIOOpA BADHAHTA PA3BUTHSI AIEKTPUUECKOW CETH
3 Br160op cxem PY u TpaHchOpMaTOpOB Ha MOJCTAHIIASAX
4 O6ocHOBaHMe BbIOOPAa KOMMYTAIIMOHHBIX amiiapaToB




3.7. CooTBeTCTBHeE pa3/ie/ioB AMCIUIUIUHBI U (opMUPYEeMBIX B HUX KOMIIeTeHI[Ui

3aryiaHUpOBaHHbIE Pe3y/bTaThl 00yUeHHUs 10
JVCLIUTIITIHE

Kopw!l uHAMKaTOpOB

Howmep pa3fena JUCLUTIIMHGI (B
COOTBETCTBUH C 11.3.1)

O11eHOUHOE Cpe/ICTBO

THTT 1 HAUMEHOBaHUE
(B cooTBeTCTBUM C pa3zzenom 1) 2 3 4 5 6 ( )
3HaTh:
— MeTO/ibl pacyeTa yCTaHOBUBIIMXCS PeKUMOB X X | Oruer no npaxmiyeckim paGoram Ne 1.2,
SNIEKTPUYECKHX CeTeld IMK-1.1 3K3aMeH, KypcoBasi paboTa, 5K3aMeH
— ycoBUst 000CHOBaHUS ¥ BbIOOpA BapyUaHTa X X Tecr 1,
Pa3BHUTHsI 7IEKTPHUECKOM CeTH [K-1.2 OTueT no MpakTU4ecKoi pabore 2,
KonTposnbHasi pabota Ne 4, KypcoBast
paborTa, 9K3aMeH
YMeth:
— IIPOMU3BOJUTE pacyeT YCTaHOBUBIIMXCS PEXKHUMOB X X KonTponbHas pabota 1, oTuer
o IK-1.1 sabopaTopHbIX paboT, KypcoBasi paboTa,
3/IeKTPUYECKUX CeTer SK3aMeH
— MPOU3BOJUTH BBIOOP U MPOBEPKY MPOBOAOB BJI 1 X | X X Orer no npakTireckim paboram Ne 34,
I1K-1.2 KouTponbHbie pabotsl Ne 2,3, KypcoBas
3/1eKTPO0O0DPY/J0BaHUS P p P
P PYZA paboTa, 5K3aMeH




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OILIEHOYHBIE MATEPHAJIBI
J/IA TEKYINETO KOHTPOJ/IA YCIEBAEMOCTHU UM ITPOMEXYTOYHON
ATTECTAIVHA 110 JUCHHUIVIMHE

4.1. TeKyluii KOHTPOJIb yCIIeBaeMOCTH M0 AUCIUIUINHE:
8 cemecTp
— TeCTUPOBaHue:
1.HopmaTuBHO-TexHHUYeCKass [JOKyMeHTalys, WCIOo/b3yeMass [pU  [POEKTUPOBaHUU
3/IeKTPUUECKUX CeTel;
— KOHTPOJIbHBIE PabOTHI:
1.PacuéTel pe>XxMOB IIPU NTPOEKTHPOBAHUU 3/IeKTPUYECKUX CeTel
2.Brib0p MPOBOAHUKOB JIMHUM 371eKTporiepeau
3.Beibop MecTa pa3MerieHust Mo/ICTaHIUN
4. ObocHOBaHMe BbIOOpa BapyaHTa Pa3BUTHS 3JIeKTPUUYECKOMN CeTH
— OTYeThI 7ab0paTOpHBIX paborT:
1. OnpezeneHue NpuBeZileHHON U paCyeTHON Harpy3Ku;
2. Pacuet pexxuma pasoMkHyTOU cetu B ITK RastrWin3;
3. Pacuet pexxvma 3aMkHyTOM ceTH B I1K RastrWin3;
4. PacueT pexxuma CeTH C JByMs UCTOUHUKaMU nutaHus B ITK RastrWin3;
5. PacueT pe)xuMOB ceTeli C pa3HbIMU HOMHHaIbHbIMU HanpsbkeHUssMu B [TK RastrWin3.
— KypcoBasi pabota: «I[IpoekTpoBaHHe pallOHHOM 3/IEKTPUUECKOH ceTh» (TI0 BapUaHTaM)»

BannbHO-pelTUHIrOBasi CTPYKTypa AUCLUIIMHBI TIPHBeZieHa B MPU/IOXKeHUH A.
BannbHO-peRTUHTOBast CTPYKTYpa KypCOBOUM PabOTHI SIBJISIETCS TPUIOKeHHeM b.

4.2. IIpome)xyToUHasi aTTecTalys Mo AUCHUI/IMHE (UaCTH AUCLUIIAHBI):
8 cemectp
JK3aMeH.
OrjeHKa oripefiesisieTcsl B COOTBeTCTBUU C [TonoxkeHreM 0 Oa/ljibHO-PEMTUHIOBOM CHCTEMe
ans crygentoB HUY «MOW»Ha 0CHOBaHMM CeMeCTPOBOM U 5K3aMeHALMOHHOM COCTaBJISIOIIUX.

B npunoskeHue K AUIJIOMY BBIHOCUTCS OL|eHKA 3a 8 ceMecTp.

IIpumeuanue:OrleHOUHble MaTepuasnbl [0 AUCLUIVIMHE TpuBeJeHbl B (DOHJE OLIeHOUHBIX
Marepuasos OITOII.

5. YYEBHO-METOJUYECKOE OBECITEYEHUWE JUCIHUII/IMHBI

5.1. ITeyaTHbIe U 3/IeKTPOHHbIE U3JAHUSA:

1.JIpikuH, A.B. DjieKTpyuyeckue CHUCTeMbl U CceTH : yueOHWK : [16+] / A.B. JIbIkuH ;
HoBocubOupckuii  rocyJapCTBeHHBIM  TeXHUYeCKWH  yHuUBepcuTeT. —  HoBocuOHpCK
HoBocubupckuii TocyapCcTBeHHbIM TeXHUUeCKui yHuBepcureT, 2017. — 363 c. : wm., Tabm. —
(Yuebnuku HI'TY). — Pexxum pmoctyma: no nogmucke. — URL: https://biblioclub.ru/index.php?
page=book&id=575236 (mara obpaienus: 30.11.2020). — bubsuorp.: c. 329-332. — ISBN 978-
5-7782-3037-8. — TeKCT : 3/1eKTPOHHBIM.

2.PogpirmHa, C.B. TIpoekThpoBaHWe U SKCIUTyaTallds CHUCTEM 31eKTPOCHaOKeHUs:
riepefiaua, pacrpeziesieHye, mpeobpa3oBaHue 3jeKTpuueckoi sHepruu : [16+] / C.B. Pogpirvsa ;
HoBocubupckuii  ToCyJapCTBeHHBIM  TeXHUUECKWN  yHUBepcuTeT. — HoBOCHOMPCK
HoBocnbupckuii rocyjapCTBeHHbIN TexXHUUeckuid yHuBepcuret, 2017. — 72 c. : Tabm., rpad.,
cxeM. — Pexum gocrynma: mno mogmucke. —  URL: https:/biblioclub.ru/index.php?



page=book&id=573854 (mara obpamenus: 30.11.2020). — ISBN 978-5-7782-3341-6. — TekcT :
3/1eKTPOHHBIMN.

3.JIeikuH, A.B. PacnpesenuTenbHble 37eKTpUueckude ceTd : ydeOHoe mocobue : [16+] /
A.B. JIbikuH ; HoBoCMOMPCKMIA rOCyiapCTBeHHBIN TeXHUUeCKUH yHHUBepcuTeT. — HoBOCHOUPCK :
HoBocnbupckuii rocyZapcTBeHHbI TexHHuUeckuid yHuBepcurtet, 2018. — 115 c. : wum., Tabu.,
cxem., rpad. — Pexum pgocryna: no mnoamucke. — URL: https://biblioclub.ru/index.php?
page=book&id=576415 (mata obparmenus: 30.11.2020). — Bubunorp.: c. 87-88. — ISBN 978-5-
7782-3537-3. — TeKCT : 3/1eKTPOHHBIMN.

4.5pom, B. A. Dnektpuueckue cuctembl U ceTh. KypcoBoe TpoeKTHpOBaHHe : yuebHOe
nocobue / B. A. fpomi, A. B. Edanos, C. C. fIctpe6oB. — CankTt-Iletepbypr : Jlans, 2020. —
172 ¢. — ISBN 978-5-8114-5161-6. — Tekcr: »3nekTpoHHbIV // JlaHb : 3/€KTPOHHO-
oubmoreunass cucrema. — URL: https://e.lanbook.com/book/147106 (maTa obpaiijeHus:
30.11.2020). — Pexxum focTymna: /151 aBTOPU3. T0J/Ib30BaTeIeNn.

5.2/IunieH3MO0HHOE M CBO0OOAHO PacHpoCTPaHsAeMoenporpaMMHoe odecrieueHue:
1. MicrosoftOffice
2. Mathcad 15
3. RastrWin3

5.3. nTepHeT-pecypchl, BKIOYas npodeccuoHanbHble 0a3bl JaHHBIX H HH()OPMAI[HOHHO-
CIpaBOYHbIE CUCTEMBI:

YHuBepcureTckas nHpopmauoHHas cuctemMa «POCCHUA» https://uisrussia.msu.ru

CripaBouHo-TipaBoBasi cucteMa «KoHcynbTanT+» http://www.consultant-urist.ru

CrnipaBouHoO-TIpaBoBas cuctema «['apanT» http://www.garant.ru

basaganubix Web of Science https://apps.webofknowledge.com/

baza gannbix Scopushttps://www.scopus.com

[TopTan oTKpbITHIX JaHHbIX Poccuiickoi ®enepauuu https://data.gov.ru

ba3a OTKpBITBIX [JaHHBIX MUHUCTEPCTBA TpyJa U COLMA/NbHOW 3amuTthl  Pd
https://rosmintrud.ru/opendata

baza ganHbix HayuHoii snektpoHHoil 6ubmoreku eLIBRARY.RU https://elibrary.ru/

ba3a paHHbIX NpodeccMOHaNbHBIX CTaHAAPTOB MUHHMCTEpPCTBA TpyAa U COLMAIbHOMN
3alLAThI P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

ba3bl faHHbIX MUHKCTEPCTBA 9KOHOMUUeCKOro pa3Butus P http://www.economy.gov.ru

ba3a oTkprIThIX faHHbIX PocuumonuTopunrahttp://www.fedsfm.ru/opendata

OnekTpoHHast 6a3a gaHHbIX «M3maTenbeTBo JlaHb» https://e.lanbook.com

denepanbHas rocyapcTBeHHas HH(GopMalMoHHas cructeMa «HaloHambHast 3/1eKTpOHHAs
o6ubmoTeka» https://H36.pd

HaronaneHbIN nopTan oHaiiH 00yueHust « OTKpbeITOe ob6pa3oBaHue» https://openedu.ru

OnektpoHHast 6a3a faHHbIX "Polpred.com O630p CMU" https://www.polpred.com

OdurmanbHbiii callT PesiepajibHOTO areHTCTBA IO TEXHUUECKOMY DeryJIMpOBaHUIO M
MeTpoJioruu http://protect.gost.ru/

OnekTtpoHHast bubmmoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCIIUIL/TMHBI

JIeKI[UKM TIPOBOJATCS B YyueOHBIX ayAUTOPHUAX, CHAOXKEHHBIX MYJIbTUMEeAUUHBIMU
CpeACTBaMHU [i/Il WHTEPAaKTUBHOTO OOyueHWs, 00OOpY/JOBAaHHBIX HarJIIAHBIMA T10COOUSAMH,
obopyJoBaHueM I8 TOKasa oOOyvawroIMX  MarepuasioB  (TelneBU30p), CpeACTBaMHU
3BYKOBOCITDOM3BEZIEHUS, ZIOCKOM  ayJAWTOpHOW, O00Opy/Z0OBaHWEM [ijis  TIpe/ICTaBJIeHUS
ripe3eHTalvi (T/1a3MeHHasi MaHe b, epCOHa/IbHbIA KOMITbIOTED).



JlabopaTopHble 3aHSITUS TIPOBOAATCS B KOMITBIOTEDHOM KjlacCe C TIPUMeHeHUeM
nporpaMMHOro  Komruiekca  RastrWin3. Heobxogumoe  mporpamMmmHoe — obecrieyeHue:
MicrosoftOffice, Mathcad 15.



IIpunoxenneA

BAJ/IVIbHO-PEMTUHI' OBASI CTPYKTYPA JUCIHUIINHBI
TTIPOEKTUPOBAHME 3JIEKTPUUYECKUX CETEM

(Ha3BaHMe AWCLIUIIINHEI)

8cemecTp
IlepeyueHb KOHTPO/IBHBIX MEPONPHUATHM TeKYLIero KOHTDPOJS YCHeBaeMOCTH 0
AUCLIUIIMHE:
KM-1  Tect «HopmaTUBHO-TexHUYeCKas JOKYMEeHTallUs, UCII0/Ib3yeMast [pU
MIPOEKTHPOBAHUH 3/IEKTPUUYECKUX CeTe»
KM-2  KonrposbHast paboTa «PacuéTsl pe>KMUMOB TP MTPOEKTUPOBAHUH 3T€KTPUIECKUX
ceTei»
KM-3  KoHTtponbHas pabota « BbiO0p pOBOHUKOB JTMHUH 37IEKTPOTIEpejau»
KM-4  KontposbHasi pabota «Beibop MecTa pa3mMelijeHus IO CTaHLIAN»
KM-5  KonrpossHast pabota «O60cHOBaHKE BRIOOpA BapHaHTa Pa3BUTHS JIEKTPHUUECKON
ceTn»
KM-6  Otuet JIP Ne 1. OnipesienieHyie IprBeJeHHOW M PaCUeTHOW Harpys3Ku
KM-7  Ortuet JIP Ne 2. PacueT pexxuma pa3oMkHyTo# ceTu B [1K RastrWin3
KM-8  Ortuer JIP Ne 3. Pacuet pexxuma 3aMkHyTOU ceTH B ITK RastrWin3
KM-9 Otuet JIP Ne 4. PacueT pekuMa CeTU C ABYMSI UICTOYHHUKaMU nuTaHus B [TK
RastrWin3
KM-10  Ortuet JIP Ne 5. PacueT pe)xUMOB ceTeli C pa3HbIMHU HOMWHA/IbHBIMU HaTpsKeHUSIMU
B [IK RastrWin3

Bup npoMe)xyTo4YHOM aTTecTaliy — SK3aMeH

TpyAoeMKOCTh AUCHUTIIUHLI = 5 3.e. (6e3 yueta KIT/KP)

Nupexkc KM:

M-
KM-2
KM-
KM-4
KM-
KM-6

M-
KM-8
KM-9
KM-10

OK3aMeH

Pazgen pucumnivHbI

Howmep
nNnAaRMAMA

HopmartuBHO-TeXHHUecKas
JOKYMeHTaLus, UCIIo/Ib3yeMasi [IpU
1 | mpoekTMpoBaHMM 3/IEKTPUUECKHX + +
cereii. CxeMa pa3BUTHS
3nekTpuyeckoi cetd 33C

Pacuérsl PeXHUMOB pu
o | MPOEKTUPOBaHUH pasBUTHSA
3/1IeKTPOSHEPreTUYeCKUX CHUCTEM U
cetelt

3 O6ocHOBaHME U BLIOOD MPOBOJIHUKOB
JIMHUH 3JIeKTporepesiad

Bribop MecTta pa3MeleHnst
4 | moACTaHIMK U CXEMBI 3JIEKTPUUECKUX + +
coeIMHEHUH
TexXHUKO-5KOHOMUYeCKHe KPUTepUn
5 | Bbibopa BapuaHTa pa3BUTHA + + + + + +
3IEKTPUYECKOMN CeTH
6 | KypcoBas pabora + |+ | + + + + + + + + +

MuHuManbHbli Oaiza KM | 4 | 4 | 4 4 4 4 4 4 4 4 20
MaxkcumasbsHeiii 6bami3aKM | 6 | 6 6 6 6 6 6 6 6 6 40




BAJ/IVIbHO-PEUTUHI' OBASI CTPYKTYPA
KYPCOBOWPABOTEI 11O JUCITUITI/IMHE
[TPOEKTMPOBAHME D3JIEKTPMUECKUX CETEU

ITpunoxenue b

(Ha3BaHMe JUCLUIUINHBI)

8 cemecTp
[TepeueHb KOHTPO/IBHBIX MEPOINPUATUM TEKYIIEero KOHTDOJSA YCIeBaeMOCTH II0 KypCOBOU
pabore:
KM-1 cobmogenue rpaduka BoimosHeHus: KP
KM-2 cobmozmenue rpaduika BoimosiHeHUs: KP
KM-3 cobmogenue rpaduka BoimosHeHus: KP
KM-4 cobmopenue rpaduka BoimosHeHus KP 1 kauectBo odopmitenust KP
Tpynoemkocts KP =1 3.e.
Homep | Pa3zesn KypcoBoro Nupekc KM: KM-1| KM-2 | KM-3 | KM-4
pa3ziesia | MpoeKTa/KypCcoBoy paboThl
1 Pacuetr pe>xMOB BapyaHTOB pa3BUTHS CeTH + +
2 Ob6ocHoBaHMe BbIOOpA BapyaHTa pa3BUTHS N .
3JIeKTPUUECKOU CeTH
3 Bribop cxem PY u TpaHchopmMaTopoB Ha N .
MO/ CTAHLUSX
4 Ob6ocHOBaHMe BbIOOpPa KOMMYTALIMOHHBIX .
arrapaToB
MuHuMasbHbIN 6ant 3a KM 15 15 15 15
MakcumanbHbIi 6at 3a KM 25 25 25 25




MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
denepajibHOE TOCYyIaPCTBEHHOE OI0sKeTHOE 00pa30oBaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEILCKHI YHUBepcuTeT « MW
®duauana PI'vOY BO «HHRY «M3I3MN» B 1. Bokckom

Hanpasaenue noarorosku: 13.03.02 DiieKkTpo3HepreTuKa M 3JIeKTPOTEXHUKA

IIporpamma 6akanaBpuarTa: JjaeKTPOIHepreTH4ecKue CUCTeMbl U IM(POBbIE TEXHOJIOTHH;
KBamndukauus (creneHb) BHITYCKHUKA: 0aKalaBp

dopma o0yueHusi: oUHasi

OIIeHO‘IHbIe MaTepUuaJibl IO TUCHUILIMHE

F1.B.20 IPOEKTUPOBAHME JEKTPUUYECKUX CETEN

Bosxexkuii 2021



OIEHOYHBIE MATEPHAJIBI COCTABUJI:

Jouent xadeapst Dud, K.T.H. A.B. CTpmxuueHKo

(omKHOCTH, YUeHas CTENeHb, YUeHOE 3BaHHE) (moamuce) (pacumdpoBKa MONKCH)

N.o. 3aBenyromiero kadeapo ud,
K.T.H., JOIICHT E.I'. 3ennna

(na3BaHue Kadenpsl) (noamnuce) (pacim(ppoBKa OAIHCH)

PykoBoautens o0pa3oBareiabHONM HPOrpaMMbl DIEKTPOIHEPreTUUECKHE CHUCTEMBbl U LU(POBHIE
TEXHOJIOTUU

Jonent xadenpst Dud, K.T.H. B.H. KypssiHos
(na3BaHue Kadeapsl) (moamnuce) (pacum(ppoBKa OAIHCH)
COI'TIACOBAHO:
N.o. 3aBenyromiero kadeapon ud,
K.T.H., JIOLICHT E.I'. 3ennna
(na3BaHue Kadeaps) (moamnuce) (pacumgpoBKa MOANUCH)



OneHouHble MaTepuaibl 1O JAWCHUIUIMHE TMPEIHA3HAYEHBl JJIS OLEHKHU: JOCTHIKECHMS
oOyJaromuMHUCs  3aIUIAHUPOBAHHBIX  PE3yJNbTAaTOB  OOyYeHHMS 1O  JUCHUIUIMHE, JTama
(bopMuUpOBaHUS 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN U YPOBHS OCBOCHHUS AUCIUTUINHBIL.

OneHouHble MaTepuallbl MO0 AUCLUIIMHE BKJIIOYAIOT OLIEHOYHBIE CPEACTBA JJISl MIPOBEICHUS
MEpOIPUATUHI TEKYILEr0 KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXYTOYHOM aTTECTALMM.

OneHovHbIE CpencTBa JUIsl OLEHKH 3aIUIAHMPOBAHHBIX PE3YJIbTAaTOB OOYYEHHS II0
JUCUUIIIINHE, COOTHECEHHBIX ¢ MHAMKATOPaMH JOCTUKEHUS KOMIIETCHIIVIM:

Kombl
3arIaHupOBaHHBIC PE3yIbTATHl 00YUEHHSI 110 WHJIMKaTOPOB OrneHo4Hoe CpeacTBO
JMCIATIINHE JIOCTHIKEHHUS (TMIT ¥ HAUMEHOBAHUE)
KOMIICTCHIIUHU
3HaTh:
OTt4er 1o NpakTUYECKUM
— METO/JbI pPacyeTa yCTAHOBUBIINXCS PEKUMOB OIK-3.1 pabortam Ne 1,2, kypcoBas
AIIEKTPUYECKUX ceTeil paboTa, 3K3aMeH
— ycnoBUsi 000CHOBaHMS M BRIOOpa BapraHTa Tecr 1,
Pa3BUTHS IEKTPUUECKOUN CETH OT4er no NpaKTUYECKON
OIlK-4.1 pabote 2, KonrponbHas
pabota Ne 4, kypcoBas pabora,
HK3aMEH

YMeTh:

Kontposbnas paboTa 1, otuer

OIIK-3.1 1ab0paTOPHBIX padoT,

KypcoBas paboTa, IK3aMeH
OTyer Mo NPakKTUYECKUM

— TIPOU3BOANTH BHIOOP M MPOBEPKY MPOBOJIOB pabotam Ne 3,4, KoHTpOJbHBEIE

OIlK-4.1
BJI u sanexTpoobopynoBanus pabotel Ne 2,3, kypcoBas
pabora, SK3aMeH

— IPOU3BOAUTH PacyeT YCTaHOBUBIIMXCS
PEXKHUMOB JNEKTPUUYECKUX CETeH




Coz(ep)lcafme OLICHOYHBLIX CPEACTB. Ilkana u KPHUHTECPUH OLICHUBAHUSA

Tect Nel «HopmaTuBHO-TEXHHUYECKAs! JOKYMEHTALMSL, UCIIOJIb3yeMasl IpU
IIPOCKTUPOBAHUU DIICKTPUUYECKUX CETEI»

. Ilepeunciure cocTaB pa3fenoB MPOEKTHOM JOKYMEHTAallMM Ha CTPOUTEIBCTBO JIMHUHU
3JIeKTpoIepeaad

. Uto cornacuo IlocranoBnenuro IlpaBurensctea PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3neioB NPOSKTHOW JIOKYMEHTAIlMM M TPEOOBAHUSAX K HX COJACPKAHUIO»
conepxut paznen «lloscHuTenpHas 3anmucKa?

. YUrto cornacHo I[locranosnenunto Ilpasutenscta PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3neioB NPOSKTHOW JIOKYMEHTAIlMM W TPEOOBAHUSAX K HX COJACPKAHUION
coaepxut pazzaen «IIpoekT nosocer oTBOAA»?

. Uto cornacuo Ilocranosnenuro IlpaBurensctea PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pas3zeNoB NPOEKTHOW JOKYMEHTAllUM M TPeOOBAaHUAX K HX COJCPKAHUION
coiepkuT pazaen «TexHonornyeckue u KOHCTPYKTUBHBIC PEIICHUs] TMHEWHOTO 00BEeKTa»?

. YUrto cornacHo I[locranosnennto [IpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3ielioB IPOCKTHOM JAOKYMEHTAlMM W TPeOOBaHUSIX K HX COJICPIKAHHIO»
COJICP)KHT pa3feNl «3HaHus, CTPOCHUS U COOPYKCHHS, BXOJAINIUE B WHPPACTPYKTYPY
JUHEHHOTO 00BEeKTa»?

. Urto cornacHo Ilocranosnennto [IpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3nenoB NPOSKTHOW MOKYMEHTAIlMM M TPEOOBAHUSX K HMX COJEPKAHHUION
conepxut pazaen «II[poekT opraHuzanuu CTpOUTENLCTBA» ?

. Uto cornacuo IlocranoBnenuro IlpaBurensctea PO Ne 87 ot 16.02.2008 (pex. ot 23.01.2016)
«O cocraBe pa3aeioB TPOSKTHOW JOKYMEHTAIMM W TPEOOBAHUSAX K HX COJACPKAHUIO»
conepkut pazaen «IIpoekT opranu3anuu padoT Mo CHOCY (AEMOHTaXYy) JIMHECHHOTO 00BbeKTa?

. Uto cornacHo Ilocranosnennto [IpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)
«O cocraBe pa3aeioB NPOSKTHOW JOKYMEHTAIlMM W TPEOOBAHUSAX K HX COJACPKAHUIOM
COJICPXKUT pazzesl «MeponpusTHs 10 OXpaHe OKPYKAIOIICH Cpebi»?

. Uto cornacuo Ilocranosnenuro IlpaBurensctea PO Ne 87 ot 16.02.2008 (pea. ot 23.01.2016)
«O cocraBe pas3aeioB NPOSKTHOW JOKYMEHTAIlMM M TPEOOBAHUAX K HX COJACPKAHUIOM
COJICPXKUT pazzaesl «MeporpusTHs 1o 00eCIIeUEHUIO MOKAPHOU 0€301TaCHOCTHY?

10. Yro cornacHo [locranoBnenuto [IpaButensctBa PO Ne 87 ot 16.02.2008 (pen. ot 23.01.2016)

«O cocraBe Pa3aciioB HpOCKTHOI;'I JOKYMCHTAllUU U Tpe6OBaHI/I$IX K HX COIACPKAHUIO»
COACPIKUT pa3acia «Cwmera Ha CTpOI/ITeJ'IBCTBO»?

IIo pe3yiibTaTaM TECTUPOBAHUS BBICTABJIISICTCS:

— 6 6ayoB, eciu MpaBWILHO BhINoJHEHO 100% 3amanus.
— 5 GayoB, eciy MPaBUIILHO BBHITIOJHEHO HE MeHee 85% 3a1anHus;
— 4 Gayna, eciy MPaBUJIBHO BHITIOJIHEHO He MeHee 70% 3amanus.

KourtpoJanuas padora Nel.

Tema: Pacu€Thl pe:KMMOB MIPHU MPOEKTUPOBAHUN DIEKTPUUECKUX CETEM
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Pacuer mepeTokoB MOIIHOCTH IPOM3BECTH, UCIIOJB3Ys MPOrpaMMHBIN KomIuieke RastrwWin3.

ITo pe3ynbraramM KOHTPOJIBHOW pabOTHI BHICTABJISETCS:
— 6 6ayutoB, eciu nMpaBWIIbHO BbIMoJHEHO 100% 3amanus.
— 5 GayoB, eciv MPaBUIILHO BBHITIOJHEHO HE MeHee 85% 3a/1anus;
— 4 Gaya, eciy MPaBUIIBHO BHITIOJIHEHO He MeHee 70% 3amaHusl.

KonTpoJjbHasi padora Ne2.
Tema: BeiOOp IIpOBOIHUKOB JIMHUN 3JIEKTPOIIEpeaay

BeiGop cedeHuii NpOBOAOB JHMHUII 3JEKTpoNepesaud IPOU3BOAUTCS MO BEJIUYUHE
9KOHOMMYECKOM INIOTHOCTH TOKa F;K. MM?:

E — max ~ ®1 " 0
I '

e I ipqx — JTHTENBHBII TOK 10 JINHUK B HOPMATBHOM PEXHME MAKCHMAIbHBIX HAIPY30K, A;
Jox — IKOHOMITUECKas IIOTHOCTD TOKA (fo, = 1,1 A/MM? npu Ty, = 4800 9);
(7 — k0d(DUIMEHT, YIUTHIBAIOIMI U3MEHEHUE HATPY3KU B IEPCHEKTUBE SKCILTyaTalluK
5



miann (&1 = 1 nana muemii manpsokernem 110-220 kB n @4 = 0,9 nna munwmit manpsoxenuem
500 xB);

'+ — KO03(pPHUIMEHT, YIUTHIBAIONIUI TUIOTHOCTh rpaduKa Harpy3ku paiiona (t; = 1,05
nput Ly = 48004, K, = 1).

PaccunranHoe ceueHue MPOBOIOB OKPYTIISETCS 10 OiysKaiiero CTanaapTHOTO.
BriOpanHoe cedyeHHe TOUICKUT MPOBEPKE IO HArpeBy NpH MPOTEKaHWH TOKAa B Hamboiiee

TSDKEJIOM  TOCleaBapuiHOM pexxkuMe. [Ipu mpoBepke TOK B IIOCICAaBAPUMHOM  pEKUME
CPABHUBAETCS C TOIYCTUMBIM.

[To pe3ynbraramM KOHTPOJIBHOUM paOOTHI BHICTABIISETCS:
— 6 6auIoB, eciii paBWIILHO BhITOHEHO 100 % 3amanms.
— 5 6aioB, eciu MPaBUIILHO BBHITIOJHEHO HE MeHee 85 % 3amanus;
— 4 Gan, ecnu MPaBWIBHO BBITIOJIHEHO He MeHee 70 % 3amanus.

Koutpoanuas padora Ne3.
Tema: Beibop MecTa pa3MeIleHus MOICTAHIINN

Jlano: rermian 3x2 KM ¢ CHJIOBBIMH Harpy3kaMu 1exoB (1 k1. = 0,1 km)

[Tapamertp Howmep niexa

111 112 13 114 115
P, kBt 100 160 1000 400 25
X, kKM 0,6 1,45 2,4 1,55 0,4
Y, kM 1,45 1,25 0,9 0,55 0,4
cosS ¢ 0,7 0,75 0,9 0,8 0,6
Tpebyercs:
° onpenenuTs kKoopauHatel [[OH akTUBHBIX;
. onpenenuTs koopauHatel [[OH peakTHBHBIX;
. HAHECTH JIaHHBIC HA T€H IUIaH.
Pewrenne:
. HaHnocsarcs Ha reHmuiad 1eHTpbI dnekTpudeckux Harpy3ok (LIEH) kaxmoro nexa (puc. 1),
MaciTad reamiada My = 0,2 KM/cM.
J OmnpenenstoTcst paAnyCchl KPYroB akKTUBHBIX U PEAKTUBHBIX HArpy30K, HCX01s U3 MaciiTaba
TeHIIaHa.
J Omnpenensercs MacmTad akTUBHBIX (Ma) HArPY30K, UCXO0/1 U3 MaclITaba reHIiaHa.
[Ipunumaercs nns Haumenbiieid Harpysku (115) pamuyc Ras = 0,1 kM, Torma

P 2

= 769 kBTt /KM’

m, = -
7RL  3,14- 0,12

[punnmaercst m, = 800 kBt/rm>,

Onpepensiercs paauyc sl HauOObIIeH HATPY3KU IPH IPHHATOM MacLITade

|| P, || 1000

1‘|?Imﬂ NI 3,14 - 800

HaHeceHHe Harpy30K Ha I'CHIIJIaH B JAHHOM MaCIJJTa6e BO3MOJXKHO, MaCI_HTa6
YTBEPIKIAACTCSL.

OrnpeessioTest paanyCchl KPYroB JUTsl OCTaTbHBIX HATPY30K:
_ [
Ry = |

ot *q mmg

R, .= = 0,63 kM

R, =2-1072/P..



me = 0,2 kM/cM
201 1, = 800 KB1/kM’
myp = 800 KBap/KM
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Kaprorpamma Harpy3ox

OmnpenessiroTcs peakKTUBHBIE HAIPY3KH KaXKI0TO IeXa U3 COOTHOIICHUS
¢; = P;tgy,,
rj1e tg@; onpeneNsTcs mo cosdi.
Pesynbrarsl 3aHOCATCS B « CBOIHYIO BEIOMOCTD HArPY30K IIEXOBY.
OmnpenessiroTes paauychl KPYroB IS PEaKTHBHBIX HArPY30K IPH TOM e MaciiTade, T.e. pH
m, = 800 Keap,/KM~ 1o Gopmyie
—a.10-2 A
R, =2-107%/q,.
Pesynbrarhl 3aHOCATCS B «CBOIHYIO BEIOMOCTh HAIPY30K IIEXOBY.
Harpy3ku kpyramu HaHOCSTCS Ha TCHILJIaH, aKTHBHBIC — CILIOIITHON JTHHUEH, pEaKTHBHBIC —

LITPUXOBOM.

Onpenensitorcs yeaoBHbie LIDH akTUBHOM U peakKTUBHOM:
e PX, _ 100-06+ 160-1,45+ 100024+ 400-1,55+ 25-04

Xao = n =2 KM
=1 F; 100 + 160+ 1000+ 40 + 25
—,PY¥, 100-1,45+160-1,25+1000-0,9 +400-055+25-0,4
Yoo = — = = 0,88 kM
=1 F; 100 + 160 + 1000 + 40 + 25
Bomusu Touku 4(2,0;0,88) paconararot I'TIIT.
¥ 2-,QX, 102-06+141-145+480-2,4+300-155+33-04 53
= = = 4,2 KM.
> ) 102 + 141 + 480 + 300 + 33
v Xh,QY, 102-1,45+4+141-1254480-0,9+4 300-055+33-04 088
= = = U, KM,
XY 102 + 141 + 480 + 300 + 33

Bo6mu3u Touku B(2,3;0,83) pacnonararor KKY wnu cuaxponnsiii komnencatop (CK).
CocraBnsieTcs kKapTorpaMma Harpy30K JJisi BCEro MPeANpUaTrs U HAaHOCATCS
CBoJ1Hast BEIOMOCTh HAarpy30K II€X0B

ITapamertp Howmep niexa

11 112 113 114 115
P, kBt 100 160 1000 400 25
R, xm 0,2 0,25 0,63 0,4 0,1
cos ¢ 0,7 0,75 0,9 0,8 0,6
tg ¢ 1,02 0,88 0,48 0,75 1,33
Q, xBap 102 141 480 300 33




R,, kM 10,22 10,25 | 0,44 0,35 0,11

R

NunuBunyanbHble 3a1aHUA

Bapuanr | 111 112 113

PL,kBt | X1 | Y1 |cos¢ | PoxBr | Xo | Y2 [cosé | Ps,kBr | X3 | Yz | COS
1 680 | 09| 0,3] 0,9 780 0,8] 09| 0,88 330 1| 0,7| 0,83
2 1150 | 1,2| 04| 0,91 480 | 04| 0,8| 0,82 1140 11 09| 0,92
3 1090 | 0,3] 0,3| 0,89 330 0,2] 0,7]| 0,96 770 0,8] 1,3| 0,89
4 470 | 1,1| 0,2| 0,79 110 0,1] 05| 0,83 1200 | 05| 09| 0,83
5 840 | 0,8| 0,7| 0,94 200 1,1| 0,9| 0,99 200 1,1] 1,3| 0,79
6 60| 1,1| 06| 0,79 1150 1,1| 0,8 | 0,86 230 0,7] 0,9| 0,77
7 490 | 05| 0,6 0,89 830| 08| 0,6 | 0,79 170 | 05| 1,1| 0,91
8 170 | 0,8| 0,3| 0,91 590| 0,2| 0,5| 0,79 990 | 0,1| 04| 0,94
9 1150 0,7 0,1 | 0,84 910 | 0,9| 0,6 | 0,94 380| 0,2] 0,6| 0,96
10 720 | 0,3] 0,3| 0,97 1160 | 0,1| 0,7 | 0,88 1080 | 0,2| 0,1| 0,78
11 60| 0,2| 0,3| 0,79 1160 | 0,1| 0,2 | 0,82 1090 | 05| 05| 0,98
12 730| 04| 05| 0,82 330 05| 0,1] 0,96 400 1| 0,2] 0,99
13 970 | 0,2] 0,8| 0,95 1080 | 0,3| 0,8| 0,89 1050 | 0,5| 0,2| 0,78
14 350| 0,7] 0,6 0,77 870| 04| 0,8] 0,84 770 0,2] 0,9| 0,85
15 150 | 0,8| 0,8 | 0,96 800 | 03| 04| 0,77 430 05| 0,3| 0,98

[To pe3ynbprataM KOHTPOJIHHOU PAOOTHI BHICTABIISETCS:
— 6 6aytoB, ecnu mpaBwIbHO BhIMoJHEHO 100 % 3amanus.
— 5 GayoB, eciy MPaBUIILHO BHITIOJHEHO HE MeHee 85 % 3amaHus;
— 4 Gay, ecnu MPaBWIIBHO BBITIOJIHEHO HEe MeHee 70 % 3amaHus.

KonTpojbHasi padora Ne4.
Tema: O00cHOBaHME BLIOOPA BapraHTa Pa3BUTHUS DIEKTPHUECKON CETH

DKOHOMHUYECKH OoJjiee BBITOAHON Oyner KOH(MUTYypalus CeTH, WUMEIOIas HAaMMCHBIIIHE
MPUBEIEHHBIC 3aTPAThI, KOTOPBIE OMPEACISIOTCS 10 hopMyIie:

3=En-K+H,

I'ne En — HopMaTuBHBINA KODPHUITHEHT 2P HEKTHBHOCTH KAITUTATBHBIX BIOKCHHH.

1.5.1 TexHUKO-3KOHOMHUYECKOE 0OOCHOBaHHME BHIOOpA KOH(HUTYpaIMU CETH JUISl TIEPBOTO
BapHaHTa CXEMBbI

Omnpenenum KanutaabHbIe 3aTpaThl Ha BJI:

I{.?LE = Z I{m’ ’
1

Onpez[eJmM KaIlTUTAJIbHBIC 3aTPAThl Ha YUYACTKC JINHHUU JJICKTPOIICpCAAvN:

— 2 .
I{.?I - (A'I + B.?I UH:::pM + C.IIF] REDED
OHpe,ZLeJ'II/IM KalmMTAJIbHBIC 3aTPAaThl HA ITOJACTAHIIUN:

Koz = Zn (I{.ﬂ‘]i + I{"rpa' + Hh‘yl{:‘) + K,
i=1

['ne Kstai — cTOUMOCTB si9€eK pachpeieIuTeIbHBIX YCTPOUCTB;

KTpi — KOMIIEHCHUPYIOIUX YCTPOICTB;

K — MOCTOAHHAA 4aCTb 3aTpart,

N — 9ucIo mojcTaHnui, He paccmarpuBas [1C npuHSTYO 32 HICTOYHHMK MUTaHUsL. (N=6)
— 2 .

I{'r - (A'r + ETUHDD‘[ + CTSTHDMj REDED !

Exeronnsie SKCIUTYaTallUOHHBIC U3ICPKKHU HAa aMOPTU3alIHUIO U OGCJIy)KI/IBaHI/IC CCTHU:




* aa.rx + aI:I.?I aEI'JI + a‘DI‘I
M=W;+ Wy = =007 Ko 7557 Kae
F;[e dan — aMOpTI/ISaHI/IOHHHe OTYUCIJICHUA HA JINHUU 3ﬂeKTp0nepez[aqH;
Qon — OTYMCIICHHS HA 00CTY)KMBaHUE JIMHUI 3JIEKTpOIIepeIayuu;
dan — aMOpTI/IBaHI/IOHHHC OTYHUCIICHUS HA ITOACTAHIIUHA.
E)KGFOI[HI)IG 3anaTI)I Ha BO3MCIICHHNEC HOTepb aKTI/IBHOﬁ MOIITHOCTHU U 3Heprm1:
3por =3 ,-A3+37,-A37,

OHpeI[eJH/IM BCIIMYMHY IICPEMCHHLBIX ITOTCPb 2JICKTPOSIHCPT U

A =1- Z Pmax,

[To pe3ynbraramMm KOHTPOJIBHOUM pabOTHI BHICTABIISETCSI:
6 OasutoB, ecnu paBuwiIbHO BhINOTHEHO 100 % 3amanus.
— 5 6ayoB, eciy MPaBUIILHO BHITIOJHEHO HE MeHee 85 % 3amanus;
4 Gann, eciiv MpaBUIILHO BBIMTOJTHEHO HE MeHee 70 % 3amaHusl.

Oruetsl J1a0OpaTOPHBIX padoT
Otuer no JIb 1. Onpenenenne npuBeAEeHHON U paCU€THONW HAarpy3Ku

Jlst yaacTka CeTH, cXxeMma 3aMelIeHUsT KOTOPOTo MpHUBEeHA Ha PUCYHKE, COCTaBUTh PACUETHYIO
CXEMY 3aMEIICHUs] U OMNpPECIIUTh MPUBEICHHYI0 M PACUECTHYI0 MOIIHOCTH HAarpy3kud B y3ie 2.
Jluaus W1 npotsokenHocTsio 70 kM BbinosHeHa mpoBoaoM Mapku ACK-95, Bropas, W2 - ACK-
120, umeet npotskeHHOCTh S0 kM. HomunaneHoe Hanpspbkenue cetu - 110 kB, Ha moacranumm,
MOJKITIOYEHHON K Y31y 2, yctaHoBjeH TpaHchopmatop tuma TPJIH-40000 /110. MomHOCT
Harpysku coctanisieT 24 + j18 MBA.

T wy 2 wo 3 212 2 3
O ) O ﬁ J_|]| + O
V:zAﬁL Ytz Q Q\‘m Y§3

T — — —

[ ]
Sy =Py +ily Sy =Py + Q4

ITo pe3ynbraTtam otyeTa 1a60PATOPHON PAOOTHI BHICTABIISETCS:
6 6atoB, eciy mpaBuIbHO BhIOTHEHO 100 % 3amanus.
— 5 6annoB, eclii MPaBUIBHO BBHITIOTHEHO HE MeHee 85 % 3amaHus;
4 Gan, ecliv MPaBUIILHO BBITIOJIHEHO He MeHee 70 % 3amanusl.

Otuet no JIB 2. Pacuer pexuma pazomkHyroii cetu B [TK RastrWin3
PaccunTarh ycTaHOBHUBILUIICS peXUM Pa30MKHYTOM CETH: a) IPU 3aJJaHHOM HAaIPSDKEHUU B

KoH1e cetn 34,2 kB; 06) mpu 3a7aHHOM 3HAYEHUM HAINPSDKEHUS HUCTOYHMKa nuTaHus 37 kB.
Harpyska nana B MBA.



| AC-70 C AC-50 D

1 5¥m 4 ¥m |
A T1 T2
TMH- TMH-
6300735 4000/35
4+1,5 2,7+)1,5

[To pe3ynbraram oT4eTa J1abOPATOPHO PaOOTHI BHICTABIISETCS:
— 6 6ayoB, ecnu nmpaBWIbHO BhIMoJIHEHO 100 % 3amanus.
— 5 6ayoB, eciy MPaBUIILHO BBHITIOJHEHO HE MeHee 85 % 3amanus;
— 4 6an, ecnu MPaBUIBHO BBITIOJIHEHO HEe MeHee 70 % 3amanus.

Otuer no JIB 3. Pacuer pexxuma 3amknyTo# cetu B [IK RastrWin3

Paccunrtare ycTaHOBHBIIHICS peXUM B cxeMe. B y3iax 3amana npuBefeHHas Harpy3ka B MBA.
Hanpsxenue UIT 242/ kB.

0

51+j20  18+37

ITo pe3ynbraTtam otueTa 1a60pPaTOPHON PAOOTHI BHICTABISETCS:
— 6 6ayutoB, eciu nMpaBWIIbHO BhIMoJIHEHO 100 % 3amaHus.
— 5 6ayoB, eciy MPaBUIILHO BHITIOJHEHO HE MeHee 85 % 3amaHus;
— 4 Gay, ecny MPaBUIIBHO BBITIOJIHEHO He MeHee 70 % 3amxanus.

Otuer no JIB 4. Pacuer pexxuma cetu ¢ 1BymMs uctounnkamu nuranus B ITK RastrwWin3
PaccunraTe ycTaHOBMBIIMICS PEXUM B CETH, CXEMa KOTOPOM NPHUBEICHA HAa PUCYHKE. B y3max

3a/laHa TIpUBeIeHHas Harpy3ka B MBA. Hanps:keHus HCTOYHUKOB THTaHUs: mepBoro 236-e18 kB,
BToporo 240-¢/?° kB.
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%1011
@ AC-400 n AC400

60 xm 50 kM 0
12416 18+7
3815 54421
Ujp = 2366 9% % kB U;y = 240-¢ 9% kB

[To pe3ynbraram oT4eTa J1abOPATOPHOM PaOOTHI BHICTABIISETCS:
— 6 6ayuoB, ecnu nmpaBwiIbHO BhIMoHEHO 100 % 3amanus.
— 5 GayoB, eciy MPaBUIILHO BBHITIOJHEHO HE MeHee 85 % 3amanus;
— 4 Ga, ecnu MPaBWIIBHO BBITIOJIHEHO He MeHee 70 % 3amaHus.

Ot4yer nmo JIb 5. Pacuer pexuMoB ceTedl ¢ pa3HbIMM HOMHHAJIBHBIMU HanpsbkeHusmu B [IK
Rastrwin3

Paccunrarh ycTraHOBUBLIMICS peXuM B ceTH ABYyX HampspkeHuid 220 u 110 xB. BriOpats
Homepa otnaek PITH s obecrieuenust HanpsbkeHUs Ha IIMHAX MOJCTaHIMMA: nepBoi - 116 kB u
10,3 xB; BTopoii - 10,1 kB. Hanpsixkenne nctounnka nutaHus paBHo 238 kB.

44416
O
"/ 10 B

AC-400

60 Km
1AC40 AC-400 ™ 20446

30 um 40 km
67420 58-j20 ’ 1ox8
ALL15D A5
41+j12/ 19 wom 15w

33 9 28159

[To pe3ynbraTram oTueTa 1a6OpPaTOPHON PAOOTHI BHICTABISETCS:
— 6 6amnoB, ecnu mpaBuiIbHO BhIoHEeHO 100 % 3amanust.
— 5 6annioB, eclii MPaBUIBHO BBITIOTHEHO HE MeHee 85 % 3amaHus;
— 4 a1, eciy MPaBUIIBHO BBINIOJIHEHO HEe MeHee 70 % 3amanus.

9K3aMeH

[TpoBouTCS B MUCHEMEHHOU (popMe 10 OuieTaMm B BUJIE TIOJTOTOBKU U H3JI0KCHHUS
pa3BepHYTOTO OTBeTa. Bpems Ha MOATOTOBKY oTBeTa — 60 MUHYT.
DK3aMeHaIMOHHBIE BOMIPOCHI:
1. CocraB pa3aenoB MPOEKTHOU JOKYMEHTAIIMH
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2. IIpoeKT opranuzanuy CTPOUTEILCTBA: TPEOOBAHUS K COACPKAHUIO

3. BeiOop xoH(}uUTYpaluy 1 HOMUHAIBHOTO HAPSDKEHUS DIIEKTPUYECKON CeTH

4. Bp16op BapuaHTa IEKTPUUECKON CETH C YUETOM HaJIe)KHOCTH AIIEKTPOCHAOKEHUS

5. Dranbl NpOEKTUPOBAHUS IEKTPUUECKUX CETEN

6. TeXHUKO-PKOHOMUYECKUE TOKA3ATEIHN PA3BUTHS JIEKTPOIHEPTETUUECKUX CUCTEM

7. Kputepun 3k0HOMU4ecKo# 23pPeKTHBHOCTH pa3BUTHSI DJCKTPUIECKOIH CHCTEMBI.
JluHamMuueckue MpuBEACHHbIE 3aTPaThl

8. Kpurepuu sxonHoMuueckon 3pPeKTUBHOCTH Pa3BUTHUS JJIEKTPUUECKOM cUCTeMBbl. CTaTHYECKHE
[IPUBEICHHBIE 3aTPaThl

9. Kputepun 3x0HOMHYECKOM 23PHEKTUBHOCTH PA3BUTHUSI AJICKTPUUECKOM CUCTEMBI. MeTo T
JUHAMHYECKUX TMCKOHTUPOBAHHBIX 3aTPaT

10.Kputepun skoHoMHueckoi 3(p(HheKTUBHOCTH Pa3BUTHUS AIEKTPUUECKON CUCTEMBI.
WuTerpanbHble NIpUBEICHHBIE 3aTPaThI

11. Yyer kputepust HAIEKHOCTH IIPU MPOEKTUPOBAHUU NIEKTPUIECKOU CHCTEMBI

12. Yuer kpuTepus KayecTBa 3JIEKTPOIHEPTUU NPU IPOEKTUPOBAHUHN AIIEKTPUUECKON CUCTEMBI

13. PexxuMbl paboThI B 3JIEKTPOIHEPTETHUECKUX CHUCTEMAX

14. Dxonoruyeckuit KpUTEPUH U €ro y4eT NpU MPOEKTUPOBAHUN AIEKTPUUECKUX CeTeH

15. Vuer mnepcrneKkTuBBl pa3BUTUS CETH, TEXHUYECKOIO IEPEBOOPYKEHMsSI M Oe30MacHOCTU
SKCIUTyaTallMH MPU MPOEKTUPOBAHUU IEKTPUUECKUX CeTeil

16. PazpaboTka 6anaHCOB MOIIHOCTH MPU IPOEKTUPOBAHUN

17. Bb160p NMpOBOJHUKOB JIMHUI 3JIEKTPOIEpEIaduH 10 YCIOBHUSIM 3KOHOMUYHOCTH

18. PacdeTsl yCTaHOBHUBIIMXCS PEKUMOB PA30MKHYTHIX dJIEKTPUYECKHUX ceTeil. Pacder mo qaHHBIM
KOHIIa Ilepeaaun

19. PacueTsl yCTaHOBHUBIIMXCS PEXKMUMOB PA30MKHYTBIX dJIEKTPUUYECKUX ceTel. PacyeT no JaHHBIM
Ha IepeJarolleM KOHIIE

20. PacueTbl yCTAaHOBUBIIUXCS PEXKUMOB MPOCTHIX 3aMKHYTBIX AJIEKTPHUUYECKUX CETEH

21. IToTepu MOLTHOCTH B JIMHUAX U TpaHCHOpMATOpax

22. CnocoObl MPUCOSAMHEHUS TTOACTAHIIMMA K DJICKTPUUYECKON CeTH

23. bioyHbIe CXeMBI MOJICTAHIIAN: 00J1aCTh TPUMEHEHHS, JOCTOUHCTBA, HETOCTATKH

24. MOCTUKOBBIE CXeMBI MOACTAHIINI: 007aCTh TPUMEHEHUS, JOCTOMHCTBA, HEIOCTATKH

25. Cxema ueThIpexyroyibHUKa: 001acTh IPUMEHEHUS, TOCTOMHCTBA, HEOCTATKU

26. CxeMbl NOJCTAaHIMI CO COOPHBIMM CUCTEMaMHU LIMH: 00JacTh NMPUMEHEHHs], IOCTOMHCTBA,
HEJ0CTaTKU

27. Cxembl NOACTAaHUMM C JABYMs BBIKIIOUATENSIMH Ha JIMHUM: OO0JAacTh NPUMEHEHUs,
JOCTOMHCTBA, HEJOCTATKN

Kputepuu BbICTaBIeHHS OLIEHKU Ha YCTHOM JK3aMEHe:
Onenka «OTJIMYHO» BbICTaBIsETCS CTYAEHTY, IMPAaBUJIBHO BBINOJHHUBILIEMY IPAKTHYECKOE
3aJjaHde, KOTOpBIM TIOKa3ajd MpU OTBET€ Ha BOMPOCHI HK3aMEHAIlMOHHOrO Owiera M Ha
JIOTIOJIHUTEIbHBIE BOIPOCHI, YTO BJIAJEeT MaTepHaJOM HU3YYEHHOH IUCLUIUIMHBL, CBOOOIHO
IIPUMEHSET CBOM 3HAHUS JUIsl OOBSICHEHUS PA3JIMUHBIX SBJICHUM U peIIeHus 3a/1a4.

Onenka «XOPOIIIO» BbICTaBIsETCS CTYAEHTY, INPaBHIBHO BBIMOJIHUBIIEMY IPAKTHYECKOE
3aJJaHie U B OCHOBHOM IPaBMJIBHO OTBETHBILIEMY Ha BOINPOCHI 3K3aMEHAIIMOHHOTO OWjeTa W Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI, HO IOMYCTUBIIEMY ITPH 3TOM HENIPUHLIUITHAIBHBIE OIIMOKH.

Onenka «YJIOBJIETBOPUTEJIbHO» BbicTaBisieTcsl CTYAEHTY, KOTOPBIM B OTBETAaX Ha BOIIPOCHI
9K3aMEHAIlMOHHOTO OwiieTa JOMYCTHJI CYLIECTBEHHblE M Jake rpyOble OHIMOKH, HO 3aTeM
UCIPaBWI UX CaM, a TaKXKe HE BBINOJHHII MPAKTHYECKOE 33JaHue U3 dK3aMEHAI[MOHHOTO Ouiera,
HO JIMOO HAMETHWJI MPaBWIBHBIN MyTh €T0 BBIMOJHEHUS, JTU00 M0 yKa3aHHUIO HK3aMEHAaTOpa PeIIni
JAPYTYIO 3a7a4y U3 TOrO K€ pa3Jesa JUCHUILIUHBIL.

Onenka «HEYJIOBJIETBOPUTEJIbHO» BbICTaBIsETCS CTYACHTY, KOTOPBIN:
a) He OTBETWJI Ha BOTIPOCHI SK3aMEHALMOHHOTO OMJIeTa U HE CMOT PELINTh, TU00 HAMETUTh
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NPaBUJIBHBIH ITyTh PELICHHUs 3a7auil U3 OnIieTa;

06) He cMOr pemuTh, JUOO0 HAMETUTh TPABWIBHBIM MyTh pEIICHUS 33Ja4d U3
9K3aMEHALMOHHOrO OuiieTa U APYroi 3ajadu Ha TOT K€ pa3fiell AUCLUUIUIMHBI, BBIJAHHON B3aMEH
HeEe;

B) MPU OTBETE Ha JOIOJHUTEIbHBIE BOIMPOCH OOHAPYKWJI HE3HAHUE OOJBILIOTO pasjena
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