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Tema paboThI:

IIpoexTHpOBaHUE CHCTEMBI JIEKTPOCHAOKEHHS 3JIEKTPOJIAMIIOBOI0 3aB0/A

YTBepkaeHa MpuKka3oM AUpeKTopa (1ara, HoMep)

[Tpuka3z Ne969/c ot 15.02.2017

CpOK ca4u CTYACHTOM BBIIIOJIHEHHOM paGOTBIZ

TEXHUYECKOE 3AJTIAHHUE:

Hcxoanblie 1aHHbIE K padoTe
(HaumeHosanue 06bEKMa UCCIe008aHUsL UTU
NPOEKMUPOBAHUSL, NPOU3EOOUMETLHOCTb WU
Hazpy3Ka, pescum pabomul (HENPepvLEHLLIL,
nepuoouyecKull, YUKIU4eckuti u m. 0.); 8U0 Culpbs
unu mMamepuan uzoenus, mpeboeanus K npooyKmy,
U30enUr0 Ui npoyeccy, ocodvle mpebosanus K
0CODEHHOCMSM (PYHKYUOHUDOBAHUS
(axCcnyamayuu) 00vekma unu u30enust 8 NiaHe
be30nacHoCcmu IKCRAYAmayuu, 6IUsHUsL Ha
OKPYIHCAIOWYIO CPeDY, IHEP2O3AMPAMAM,
IKOHOMUYECKUL AHAU3 U . O.).

Obvexmom  uccne0o8anusi  A6IAemca  KY3HEuHuld  yex
INEKMPONAMNOBO2O 3A600d. B Kauecmee UCXOOHBIX OAHHBIX
npeocmaeieHvl:

- 2eHEPANbHYIIL NIAH 346004

- NIAH KY3HEUHO20 yexa,

- c8edeHUs 00 INEKMPUYECKUX HASPY3KAX 3A800d;

- ceedeHust 06 IJIEKMPUHECKUX HACPY3KAX KY3HEYHO20 Yyexa.

IlepeyeHb moaJIeKaAUX HCCTETOBAHUIO,
NPOEKTHPOBAHUIO M pa3padoTke
BOIIPOCOB

(ananumuueckuti 0630p No TUMePamypHbiM
UCMOYHUKAM C YeblO GbIACHEHUST OOCMUIICEHUL

-nOCMAHOBKA 340a4u npoekmupoeanus,
-npoexkmuposanue 3ﬂ€Kmp0€H(l69fC€Huﬂ

pacemampueaemozo 36160()61,’

cucmembl




MMpOBOlj HAYKU mexHuKu 6paccmampueae/w012

06]1610}711/{,' noCcmano8Ka 3a0ayu uccﬂeaogaHug) -demavbHoe paccmompernue ocobennocmetl mpchd)opmamoprlx

NPOEKMUPOBAHUS, KOHCIPYUPOBAHUSA; nOOCMAaHYull 8 CUCMEMAX INEKMPOCHADICEHUS C NOCAOVIOUWUM

cooepaicanie npoyedypsl UCCI008aAHU, 6b100POM YEX08bLX MPAHCHOPMAMOPOS;

NPOEKMUPOBanUs; 06CYICOeHUE Pe3YTbIMAMO8 -00cyarcOeHUe pe3yibmamos 8bINOIHEeHHOU pabomsi,

BbINOIHEHHOU PABOMbL; HAUMEHOBAHUE -paspabomxa paszoena «Dunancoswil MeHeOHCMenn,

OONONIHUMENbHBIX PA30€N08, NOOAEIHCAUUX pecypcosgppexmusrocms u pecypcocoepesiceruer;

paspabomke; 3aKnouenue no paéome). -pazpabomia pazdena « CoyuanbHas OmeemcmeeHHOCHb»,
-3aKn0ueHue.

Ilepeyens rpaguyeckoro marepuajia
(c mouHbIM yKazaHuem 00:3amenbHbIX yepmedicell)

- cxema pacnonodcenuss I'IIIT u yexosvix TII ¢ xapmozpammotri
INEKMPUYECKUX HASPY30K OaA3bl;
- OOHOMUHEUHAA CXeMAa BHeuIHe20 dNeKMPOCHAO CeHUs Da3bl;

-00HOJIUHEUHAS cxema 3ﬂ€K‘mp00Ha69iC€Huﬂ PEMOHMHO-
MexaHuvecKkozo yexa
- 9nopsl OMKIOHEHU HANPANCEHUA.
KoHcyabTaHTBI 10 pa3jejiaM BbINTYCKHOH KBAJIN(PUKANUOHHON padoThI
(c ykazanuem pazoenog)
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«DOUHAHCOBBIA MCHEIPKMCHT,
pecypcordhPeKTUBHOCTD U [Torexuna Huna BacuibeBHa
pecypcocOepeskeHue)
«ConmanbHas . .
JamkoBckuit Anatonuii ['puropbeBuy
OTBETCTBEHHOCTH)
JarTa Bplaa4u 3aJaHUA HA BbINOJHEHHE BHINYCKHOM
KBATH(PUKANMOHHO padoThI O JIMHEHHOMY rpaduky
3aianue BbI1aJ1 PYKOBOAUTE/Ib:
JloxHOCTH OUO0 Y4yeHnas creneHb, MMoanmucek Jara
3BaHUE
AccucTeHT EBnoxumoB A. A. K.T.H.
3aaHne NPUHAJ K MCIIOJHEHHIO CTY/ICHT:
I'pynna DPUO Hoanuce Hara
SA3]1 CepOuna Anacracust FOpbeBHa




3AJJAHUE JJIS1 PA3JAEJIA

«®AHAHCOBBI MEHEJI)KMEHT, PECYPCOY®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
Crynenty:
I'pynna OUO
SA3J1 CepOunoit Anacracuu KOpbeBHe
. DJeKTpoCcHAOKEeHHE TPOMBIIIIEHHBIX
HucrutyT JHepreTuyecKui Kageapa npexnpusTHii (ST
YpoBeHb 13.03.02 — DnexTposHEpreTUKa U
baxanasp HanpasieHune/crienuaibHOCTh
o0pa3oBaHUs JNEKTPOTEXHHUKA

Hcxonnble paHHbIe K pasaeay «®UHAHCOBBIA MEHEIKMEHT, pecypcod(p(PeKTHBHOCTL U

pecypcocOepeskeHue»:
1. Cmoumocmv pecypcog npoekma: MamepuaibHO-
MmMexXHu4YeCcKux, OHepeemu4ecKux, (I)uHaHCOGle,

qubopMauuongzx U 4yenoeedecKux

Cmoumocms MamepuanbHbix pecypcog Onpeoeisiemcs no
cpeoneti cmoumocmu no 2. Tomcky. 3apabomannas niama
6 coomeemcmeuu ¢ oxnaoamu compyonuxos «HHU TIIV»:
Pyxosooumens — 26300 py6.,; Huocenep — 17000 pyo

2. Hopmbl u Hopmamuesl pacxo008anus pecypcos

Kosgpgpuyuenm oOononnumenvrou sapabomuou niamol -
13%;

Kosgppuyuenm oonnam u naobasox - 15%;

Haxnaouvie pacxoowr - 16%;

Ipemuanvuviii kosppuyuenm - 30%;

Paiionnwiii koaghpuyuenm - 30%.

3. chOﬂbS’yeMaﬂ cucmema HLUZOZOO&HODIC@HME, cmaeku

HAJ102086, om lluC]l@Hul:l, c)ucxonmupoeaﬂuﬂ u

Kpeoumosanusi

Koagpdpuyuenm omuyucieHull

6Hebrdxcemnuvie Gonow - 27,1 %

Ha  ynaamy 60

IlepeyeHb BONMPOCOB, MOJIEKAIMX HCCIEI0BAHUIO, TPOEKTHPOBAHUIO M Pa3padoTke:

1. OL;eHKd KomMmepueckoeco nomeHyua’a,
nepcnekmueHocmu u ailvmepHamue nposedele npoexkma
Cc nosuyuu

pecypcocbepedicenus

pecypcosghpexmusnocmu u

Ananuz KOHKYpeHmMHbIX MEeXHUYECKUX PeueHUlL;
SWOT-ananus.

2. IInanuposanue u gpopmuposarue 6100xcema npoexma

Dopmuposane NIaHa U 2papura nPoeKma:

- Onpedenenue cmpykmyp pabom;

- Onpeoenenue mpyodoemkocmu pabom;

- Paspabomka ouaepammer Ianma.
Dopmuposanue 6100xcema 3ampam npoexKma.

3. Onpeodenenue
@unancosoti,

pecypcHoil  (pecypcocbepezaiouyet),

610021cemnoi, CoYUanbHoU u

9KOHOMUYECKOU I DEKMUBHOCMU UCCTIe008AHUSA

Pacuem unmezpanvrozo noxkazamens
pecypcosghpexmusnocmu

Ilepeyenb rpaguyecKoro MaTepuasa (¢ mouHvlM YKazaHuem 00a3amenbHulX yepmedicell):

I'pagpux 'anma

1

2. Mampuya SWOT- ananusza
3

4 broooicem zampam HTH

Oyenounas kapma cpasHenusi KOHKYPEHMHbIX peldeHuli

‘ JaTta BbI1aum 3aanus AJs pa3jaesia no JuHeiHomy rpagpuky




3a;[a}me BbIAAJI KOHCYJbTAHT:

JlokHOCTH OUO YdeHasi cTeneHb, IMoagnucek Jlata
3BaHUE
Cr. npenonasarenb ITorexuna H.B.
3ana}me NpUHAJI K UCIIOJTHCHUIO CTYACHT:
I'pynna DOUO Hopnuce Jara
SA31 CepOuna Anacracus FOpbeBHa




3AJJAHUE JJIS1 PA3JAEJIA

«COUUAJIBHAA OTBETCTBEHHOCTD IIPU ITIPOEKTUPOBAHHNU CUCTEMBbI
IJIEKTPOCHABXEHUSA NTPUBOPOCTPOUTEJIBHOI'O 3ABO/JIA»

Crynenty:
I'pynna OUO
S5A3]] CepOunoii Anacracuu KOpnreBHe
) 0
HucruryT JHepreTH4ecKMii Kadenpa neKTpoHc::H:;e:[;enr;[p((;ghn)mennmx
v 13.03.02 -
POBEHb baxanasp Hamnpagnenue/cnennaibsHOCTh IICKTPOHEPTETHKA
00pa3oBaHUA JIIEKTPOTEXHHUKA

Hcxonanblie 1aHHbIe K pa3aeay «CouuaibHasi 0TBETCTBEHHOCTb) .

1. Onucanue pabouezo mecma (paboueii 30mbi,
MEXHONO2UYECKO20 NPOYECCA, MEXAHUYECKO20 000PYO06anuUs)

VYuebnas nabopamopus. Iomewenue 3aKpvimozo
Mmuna c ecmecmeeHHol 6eHmuaAyuel 6030yxd.
Tomewenue umeem Kax UCKYCCMBEHHbI, MAK U
ecmecmeeHHblll UCTHOYHUK OCECUJCHUSL.

2. 3naxomemeo u 0m60p 3AKOHOOAMENbHbIX U HOpMAmMueHvlx
OOKyMeHWIOS no meme

«Texnuueckuil peciamenm o mpebo8aHUsx
nooicaproui bezonacnocmuy @3 om 03.07.2016
N301-@3

IlepeuyeHb BOMPOCOB, MOIJIEKAIINX HCCIET0BAHIIO, TPOEKTHPOBAHUIO U pa3padoTKe:

1.Ilpoussoocmeennasn canumapusn
Ananus 6vis61eHHbIX 8PEOHBIX (PaKmMopos npu paspabomxre u
IKCNIYAMayuy NPOEKMUpPyemo20 peueHus.

OcHognvimu 8PEOHbIMU ¢axmopamu,
oxazvlgarowumuy Oeticmeue Ha paboyee Mecmo
oucnemuepa  SGIAIOMCSE  WYM, oceeuenue,

INEKMPOMACHUMHOE U3Iy4eHue, Hecoomeemcmeue
napamempoe MUKpoxKaumama

2.Ilpouseoocmeennan dezonacrnocms
Ananu3z 8viA61eHHBIX ONACHBIX PAKMOPOB NPOEKMUPY MOl CPedbl

B xauecmse OCHOGHLIX BbIAGIEHHbIX ONACHBIX
Gaxmopos  npoexmupyemou  npPousB00CmMeEeHHOU
cpedbl bblLIa 8bIOPAHA INEKMPOOE30NACHOCHID.

3.9kon02uueckan de3onacnocmo
— auanuz gosdelicmausi 06veKma Ha aumocgepy (omxoowl);

Onucanue 6b16pocos, copocos, meepovix 0omxo008
pabouezo mecma.

4. be3onacuocms 6 ‘lpe38bl'l(lﬁﬂblx cumyauuix

Haubonee geposimnoim YC 6 30anuu modxcem Ovimo
noaicap 8 30aHuu

5.0pzanu3auuonub1e eonpocol obecneueHnusn bezonacHocmu

- Op2aHU3AYUOHHbIE MEPONPUAMUSL NPU
KOMNOHOBKe pabouell 30Hbl.

Opeonomuueckue mpebosanus Kk pabouemy mecmy
Coyuanvroe cmpaxosanue pabomuuxa.

IlepeyeHb rpauyeckoro MaTepuaJia:

Ilpu neobxodumocmu npedcmasume 3CKuzHvie epaghuueckue
Mamepuanvl K pAcYEmMHOMY 3a0aHuio  (00s13amenvHO O
CHeYUAIUCmos U Masucmpos)

\ JlaTa BpIIa4u 3aJaHUA ISl pa3iesia 1no JUHeHHoMy rpaguky |

3agaHue BbIIAJ KOHCYJIbTAHT:

JoxHoCTH OUO0 Yyenas creneHb, Moanucek Jara
3BaHUE
JoueHt JlamkoBckuit A.T'. K.T.H.
3aiaHue NPUHSJ K MCIIOJTHEHHUIO CTYJAEHT:
I'pynna DPUO Hoanucey Hdara
SA31 CepOuna Anacracus FOpbeBHa




Pedepat

BoinyckHast kBanugukamonHas padora BkiatoyaeT B cedst 129 crpanun, 19
PUCYHKOB, 73 Tabnuily, 23 UCTOUYHUKOB, 4 TIPHIIOKCHHUS.

KiroueBble cioBa: cucteMa 3JIeKTPOCHA0KEHUS 3aBOJja U KYy3HEUHOIo 1exa,
MeTol KOo3(h@UIMeHTa pacyeTHOM MOIIHOCTH, KapTorpaMMa Harpy3oK 3aBoOja,
BBIOOpD CHJIOBBIX TpaHC(OPMATOPOB, KOMIIEHCAIMS PEAKTUBHOW MOIIHOCTH,
pacyeTHas Harpys3ka, IpoOBepKa O0OOpYyIOBaHHS, pacyeT TOKOB KOPOTKOIO
3aMBbIKaHMS, KapTa CEJIEKTUBHOCTH, OJHOJMHEHHAs cXeMa Ky3HEYHOro IIeXa,
(bMHAHCOBBII MEHEPKMEHT, COI[MAIbHAsI OTBETCTBEHHOCTbD.

OOBEKTOM HCCIIEIOBAaHUS BBICTYNAET Ky3HEUYHBIM LEX 3JIEKTPOJIaMIIOBOTO
3aBOJA.

[enu paGoThl: pa3paboTKa CUCTEMBI AJIEKTPOCHAOKEHHUSI AIEKTPOIAMIIOBOTO
3aBojla U 00OCHOBAHME MPUHATHIX PEIICHUHN C SKOHOMUUYECKON TOUKU 3PEHHUSL.

B mporuiecce BbIMOTHEHUSI TaHHOW pabOTHl Ha OCHOBE HMCXOIHBIX JTAHHBIX
MO3TAMHO OBbUI MPOM3BENIEH pAacyeT Harpy3oK 3JIEKTPOJIAMIIOBOTO 3aBOJa U
Ky3HEYHOTO I1eXa, ObUI0 BBIOPAaHO BBICOKOBOJIBTHOE U  HHU3KOBOJIBTHOE
AIIEKTPOOOOPYIOBaHNE, MPOBEJEHBI MPOBEPKM BBIOPAHHOTO OOOpPYAOBAHUS B
pPa3IUYHbIX PEeKUMaxX pabOTHI.

B pesynbrare nmpoBeieHHOT0 UCCIeA0BaHUs Oblila CIPOEKTUPOBAHA CUCTEMA
ANEKTPOCHAOKEHUSI Ky3HEUHOIO IieXa JJIEKTPOJaMIIOBOTO  3aBOJid, ObLIU
paccuuTaHbl 3aTpaThl 1 3KOHOMHUYECKAsl 11€TIECO00Pa3HOCTh, a TaKkKe 0€30MacHOCTh
JUTS OKPYKAKOIIEH CPEJIbI.

OcHOBHBIE TEXHUKO-IKCILTYyaTallUOHHBIE, TE€XHOJOTUYECKUE U
KOHCTPYKTHBHBIE XapaKTEPUCTUKH: HCCIEIYyEMBI 3JEKTPOJIAMIIOBBIA  3aBOJ
coctrouT u3 11 1exoB; HampsbkeHHWe MNHTaromled JuHuM coctaBwio 35 kB;
pacmpenenuTenbHas ceTb Mo mpenmpustuio cocrasnser 10kB, a pabouee
HanpsbkeHue BHyTpu nexoB 0,4 kB; cxema cHaO)XeHUs BHYTPU3aBOACKOW CETH —
paguanbHas. OOjgacTh  MPUMEHEHHUS: MPEANPUSITHE  DIEKTPOTEXHUYECKOU
IIPOMBIIIJICHHOCTH C HOPMAJIBHOW WM JKapKOM Cpelod B NPOU3BOIACTBEHHBIX

ITIOMCIICHUAIX.



COJIEP)KAHME

BBEJIEHUIE........ooiiiiii ettt 10
1 OOBEKT U METOIBI HCCIHEMOBAHIST «..eevvrrnrseeeessnseesessnssessessnsseesessnnssesssssnnseesens 13
(I 7 065,071 0505 (301 €21 0 & 0 5 (= 13

1.2 XapakTepucTuka cpejibl MPOM3BOICTBEHHBIX MOMEIICHUM 3aBO/IA. ........ 15

2 PACUCT M QHATTHTHKA ... vvvveivveeesitesessseessssssessssteessssssesssssesssnsssessnssesssnssesssnsnesnns 18
1.1 Be1O60op cXeMbl 3JIEKTPOCHAOKEHUS KYZHEUHOTO HEXA....veevreernrerrreeesenss 18

2.2 PacdeT Harpy30K KY3HEUHOTO TIEXA «.eevuvrrrrrrerrrressreesineessneessesssseessseeassns 18

2.3 OmnpeneneHue pacyeTHOM HArPy3KH Ka)XJOro IeXa U MPEeANnpusitus B
LEJIOM C YYETOM OCBETUTEIBHOM HATPY3KH ..vcnvveeririerareesnrenanneeassneesnneesneeanes 26
2.4 Kaprorpamma u onpeieieHue HEHTPa AIEKTPUUECKUX HATPY30K.......... 29
2.5 Bp10op pannoHATFHOTO HANPSHKEHUS BHEITHETO AJICKTPOCHAOKCHHS
001D 0110128 0 PSPPSR 35
2.6 Bp16op unciia u MOIIHOCTH TPAaHCPOPMATOPOB 1IEXOBBIX MOACTAHIINM . 35

2.6.1 BpiOop uymcia u MoOIHOCTH TpaHchopmaTopoB uexoBbix TII

HAPSHKEHUEM 10/0,4 KB ....ooiiiiiiii e 35
2.6.2 KoMrneHcausi pEAKTUBHON MOIIHOCTH . .....vvveesiurrrreeessnrnneeessnnneneess 40
2.6.3 Pacuer nmoTepb MOUTHOCTH B TPAHCHOPMATOPAX ..vvvvervreernreernreennns 47
2.7 CucTeMa BHEITHETO YJIEKTPOCHAOIKCHHM «.veevvvvreeierreessnreeessirenessnnesssnenans 47
2.8 Cxema BHYTPHU3ABOJACKOTO DJIEKTPOCHAOKEHHUSI ... .eeeenvveeesireeesnireeasveennns 51
2.9 PacuéTt TOKOB KOPOTKOTO 3aMblkaHMs B ceTH Bbilie 1000 B .................. 94
2.10 BBIOOP BBICOKOBOJIBTHOTO OOOPYHOBAHMS .. vvveevvveesnrenessresesssnnesssnnenns 58
2.11 DNEeKTPOCHAOKEHUE KYZHEUHOTO LIEXA «rvenvreerereerureessreranseeasnneesnneesneesnns 70
2.11.1 PacnipeneneHre MPUEMHUKOB IO MYHKTAM HUTAHUS ....cceernevnne.. 70

2.11.2 Bpibop u mpoBepKa 3JIEKTPUUYECKUX anmnapaToB U TOKOBEIYIIMX
qacTeU B CETU JIO 1000 B oovrriiiiiii e e e 72

2.11.3 Brei6op u npoBepka ceuenuit tuaui B cetl 10 1000 B............... 77



2.11.4 Pacuer muTaromie W pacrpeneIuTeNbHOM CETH IO YCIOBHUSIM
JOMYCTUMOM TMOTepu HanpsbkeHus. [locTpoeHus 3mopbl OTKIOHEHHM
1R 110 02 (XS) 12 PP P TP 80
2.11.5 PacyeT TOKOB KOpOTKOT0 3aMbIkaHus B cetH 0 1000 B............. 87
2.11.6 TlocTpoeHne KapThl CETEKTUBHOCTU JICUCTBUS alliapaToB 3aIUThI

JUTSL YUACTKA HEXOBOM CETH .nvvvieaiiieeiiiieaaireassireaessiseeesnneessnsneesanneeesnes 91

3 dUHAHCOBBIN MEHEHKMEHT, pecypcodrhPeKTUBHOCTh U pecypcocOepexeHne

........................................................................................................................... 93
3.1 AHanu3 KOHKYPEHTHBIX TEXHHUECKUX PEIICHUM ......vvvereveeireeireeaieeeees 93
3.2 SWOT-QHAIHB .....eeiieieiieiesiie ettt sttt 95
3.3 [InanupoBaHKE HAYUYHO-UCCIACTOBATEIBCKUX PAOOT ..vvvveirivieeiiiieeiiineenns 98

3.3.1 CtpykTrypa paboT B paMKaX Hay9HOTO UCCIEAOBAHUS ..........e.en.e.. 98

3.3.2 Ompexenenue TPYIOEMKOCTH BBIMOJHEHUs PabOT M pa3paboTka

Ipa(uKa TPOBEACHHUS TIPOCKTA. ... .eerurererrreenreesnreessneeareeesnneessnesssneessessnns 99
3.4. bromxet HaydyHO-TexHU4Yeckoro uccnenoBanust (HTU) ...................... 103
3.4.1 PacyeT MaTEPUATIBHBIX 3ATPAT ....uvvverurrresireresnreeesnnesessneessnneenns 103

3.4.2 Pacuer 3aTpaT Ha aMOPTU3ALMIO CIIEHMAIIBHOTO 000PYI0BAHUS AJISI

HAYYHBIX (DKCTICPHUMEHTATIBHBIX) PAOOT .oevvvvvvreinriressiieeessiinressreesssnnenns 103
3.5. OcHoBHas 3apa0OTHAS MJIATA UCTIOTHUTEIICH TEMBI ....ceervvvrerireeannenne 104
3.6 JlonmomHuTenbHAs 3apab0THAS IJ1aTa UCIIOTHUTEIICH TEMBL.................. 105

3.7 OTuncnenus: BO BHEOIOKETHBIE POHIbI (CTpaxoBble OTUMCIEHUS).... 106
3.8 HaKITQTHBIE PACKOIBI ..vvveuvveerrreerireesireessreesseesresasneeesnneessneessnessnneesnessnns 106

3.9 ®opmupoBanue OroKETa 3aTpaT HAYYHO-UCCIEOBATEIBCKOTO MPOEKTa

..................................................................................................................... 107
3.10 PeCYPCOIPADEKTUBHOCTD .....vveeevieiiieiiiiesiiesiee ettt 107
4 COUATBHAS OTBETCTBEHHOCTD . 1evvruerernerssnseeessseesnseessseessnsssssnseessnseeesnneees 110
4.1 ONHACAHUE PAOOUECTO MECTA .....vvvenrereireessreesnressneeesneeessneesnneesnessnneesnnees 110
4.2 AHanu3 OMacHBIX U BPEAHBIX (DAKTOPOB ......evveerierieeririareereesieesreesineas 111
4.3 TIpOU3BOACTBEHHAS CAHUTAPHUS ... vveeerreeessrreessneesssneessssesssssnesssseessnns 111



4.3.1 [TapaMeTPBl MUKPOKIIHIMATRA ....c..uvvveeeessnnieeeessnnneeeessasnnneeessanneeess 111

4.3.2 TIpOU3BOJICTBEHHBIC TITYMBI .. .veeeiuvveeesirressnrenssssneessssnenssnsseessssneenns 114

IR 0163:1) 11 =) ¢ 1 (0 115

4.3.4 DNEKTPOMATHUTHBIC TTOTIS +...vvvveeenrreeessneneesnrneesanneeesssneeesnsseasssneenas 116

4.4 TIpor3BOACTBEHHAS OC30TTACHOCTD ..vvvvveisvreeesirnessssreesssreessssnessssseessnns 117
4.4.1 DHEKTPOOCZOTIACHOCTD ...rvvveenreeasneeanreessneessneessressseessnesssnneessneens 117

4.4.2 DKOMOTHICCKAS OCZ0TIACHOCTD +..vvvearrreevreessreessreesseeassneessneessneens 119

4.4.3 be30naCHOCTb B UPE3BBIYAMHBIX CUTYALHSX ....vvverrvrererrreessnneenns 120

4.5. OpranuzaioHHbIE BOIIPOCHI 00eCIeUeHUsI 0€30MACHOCTH................. 122
4.5.1 DproHoMHYECKHUE TPEOOBAHUS K PAOOUEMY MECTY ..vvrerrvvreerrrrenns 122
BAKITHOUEHUE ........ooiiiiiiiiic ettt 125
CIHUCOK UCITOJIb30OBAHHOM JIUTEPATYPDI ......ocvovevecisiceeeeeeean, 127

10



BBEJIEHUE

B 3amaHHOM KypcOBOM TMpOEKTE paccMaTpuBaeTcs 3JIEKTPOCHAOKEHHE
AJIEKTPOJIAMIIOBOTO 3aBOJA B ILIEJIOM M Ky3HEYHOIO I1€Xa B YAaCTHOCTH. B kauecTBe
VMCXOJHBIX JIAHHBIX 3aJaHbl TEHIUIAH 3aBOJA W TEHIUIAH Ky3HEYHOro Iiexa,
YCTAHOBJICHHBIE MOIIHOCTH BCE€X LEXOB M YCTAaHOBJIEHHBIE MOIIHOCTHU
IEKTPOIPUEMHHUKOB KYy3HEYHOTO LIEXa.

Ha nanHOM 3aBojie MPHUCYTCTBYIOT HAarpy3kH 2 U 3 KaTEropuu IO CTENEHU
HAJEXKHOCTU JJIEKTpOCHaOXeHus. B cocraB 3aBoja BXOAAT LieXa, KaXAbld W3
KOTOPBIX BBINIOJHAET CBOK POJIb, ITOCTABJIECHHYK AJMUHHCTpPAlMEN 3aBoJa B
COOTBETCTBHUM C TEXHOJOTHYECKUM mpoueccoM. [Ipou3BoAcTBO MNpOAyKIMHU
OCYUIECTBIISIETCS] IOCMEHHO, OOJIBIIMHCTBO LIEXOB pabOTAEeT B 2 CMEHBI 10 § 4acoB
Kaxzaas.

B maHHOM KypCOBO# MPOEKTE ISl PELUICHUS TTOCTABJICHHBIX LIEJIEN HYKHO!

1. PaccunTaTh Harpy3ky Ky3HEYHOTO Li€Xa.

2. OmnpenenuTe pacyeTHbIE HArpy3Kd 3aBOJA B LIEJIOM IO PacYETHBIM
AKTUBHBIM M PEAKTUBHBIM HAarpy3kaM II€XOB, YUYWThIBas PACUETHYIO HArpy3Ky
OCBELIEHHUS LIEXOB ¥ TEPPUTOPHUH 3aBOAA.

3. [locTpouTh KapTOrpaMMy 3JIEKTPUYECKHX HArpy30K IJisi AaJIbHEHUIIEro
OMpeNIeNICHUs] MecTa MOJIokKEeHUs TiaBHOM mnutaromiedt noactanuuu (I'TII) nHa
TEPPUTOPHUH 3aBOJA.

4. PaccuuTaTh CXEMy BHYTPU3ABOJCKOIO JJIEKTPOCHAOXKEHUS, ISl YEro
HY’)KHO BBIOpaTh YMCJIO W MOIIHOCTH IEXOBBIX TPaHCPOPMATOPHBIX MOJCTAHITUN
(LITTI), a Taxxe paccyuTaTh MOTEPU B LIEXOBBIX TPAHCPOPMATOPHBIX MOICTAHLIUIX
(TIT) u kaOeabHBIX JTUHUH.

5. CKOMIIEHCUPOBaTh PEAKTHUBHYIO MOILIHOCTb.

6. Pa3pabotarh cxeMy BHEIIHETO 3JIEKTPOCHAOXKEHHMsSI, ISl Yero HYyKHO
BbIOpaTh HAMPSDKEHUS MUTAIOIIEH CEeTH Ha 3aBOJIE, CEYCHHsI TPOBOJIOB, MOIIHOCTH

tpanchopmaropos ['TIIT.
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7. Paccuurtarh Toku KopoTkoro 3ambikanusi (TK3) B cetu Beime 1 kB s
IPOBEPKH TMPABUIBHOCTU BbIOOpa CEUEHUN MPOBOJHUKOB M BBIOOpA YCTPOMCTB
sammThl [[TTI.

8. IIpousBectu pa3zpaboTky cetu 10 1 KB, pacnpenenuts nmorpedutenci mo
NMyHKTaM MUTaHUA, BBIOPATh pacipeaenureabbie myHKThl. Paccuutats TK3 B cetn
Huwke 1 kB, BbIOparh ammapaThl 3amiuThl. [lOCTpOUTH KapTy CEIEKTUBHOCTU

I[eflCTBI/ISI 3AlIUTHBIX aIlllapaToB.
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1 OOBEKT U METOIBI UCCIIEAOBAHUS
1.1 Ucxonubie faHHBIC
OOBEKTOM HCCIIEAOBAHUSA SIBISCTCS JICKTPOTEXHUYECKUN 3aBOJI B IIEJIOM U
€ro Ky3HEUHBbIH 1I€X B 4YAaCTHOCTH. VICXOIHBIMM NAaHHBIMU Ha MPOEKTHUPOBAHUE
SBJISIFOTCSA TEHIUJIaH 3aBOjia AJIEKTPOTEXHUYECKON MPOMBIIIICHHOCTH (PUCYHOK 1),
CBEJICHUsT 00  DJIEKTPUYECKMX  Harpy3kax 3aBojila  DJIEKTPOTEXHHYECKOM
MPOMBINIICEHHOCTH (Tabnuna 1), TeHmiaH Ky3HEUYHOro IieXa M CBeJIeHHUs 00

AIIEKTPUUECKUX HArpy3Kax Ky3HEUHOro 1iexa (pUCyHOK 2, Tabnuna 2).

11
" 100w .

[MMTaHKMe oT nicT
CHMCTEMBI [=7 KM

PI/ICYHOK 1 — I'ennnan 3aBOJa BHGKTpOTeXHquCKOﬁ IMPOMBIIIJIICHHOCTH

Tabnuna 1 - CBenenus 00 3IEKTPUUECKUX HArpy3Kax 3JIEKTPOJIAMIIOBOTO 3aBOAA

No Ha miane HanmenoBanue niexa Yuciao cMeH Ycr1. MmotHoCTh, KBT
1 ['maBHbBIN KOpITYC 3 500
2 3aBoJi0yIIpaBICHUE 1 100
3 Mexannueckuit 2 520
4 NHCcTpyMeHTAIBHBIM 2 1100
5 OOGMOTOYHBIH 2 330
6 JlabopaTopus 2 120
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[Iponomxenue TadaubI 1.

7 Ky3neunsiit 2 -

8 [ITaMoBOYHBIN 2 800

9 CoopouHnblit 2 790

10 JIuTelinbiit 2 700
Kommnpeccopnas

11 10 kB (CH) 3 650
0,38 kB 50
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Pucynok 2 - [1naH Ky3HEUHOTO Liexa

Tabnuma 2 - CBeeHus 00 AJIEKTPUUECKUX HArpy3Kax Ky3HEUHOTO Iexa

Ne Ha nnane HanmeHnoBaHue s5eKkTpornpueMHuka | YcT. momHocTh JI1, kBT
1,30 Kpan-6anka 11B=40% 15
18 [pecc 50
2-5 ®pe3epHbIi CTAHOK 10
6-8,10,11 | TpyOoruGouHbIii CTAaHOK 30
9,26 [InudoBanbHBIN CTAHOK 14




[Tpomomkenne Tabuib 2.

12-14,24 | Capounsiii Tpanchopmatop [1B=25% 40
31 BenTtumnstop 2
15,27 CymunpHbIN mKag 8
16,17 3akajiouHast neyb 20
19-23,25,34 | TokapHBIi CTAaHOK 6
37 CBepauiIbHBIA CTaHOK 11
28,29 DnexTpoBaHHA 60
32,36 DJIEKTPOMOJIOT 40
38 [ToBOpOTHBIN KpaH 5
33,40 Bentusrop ropaa 14
35 OOaMpPOYHBIN CTAHOK 14
39 Harpesarenbnas miura 15
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3 ®uHAHCOBBII MEHEIKMEHT, pecypcodd(HEeKTUBHOCTh U

pecypcocoepekeHne

CoBpeMeHHas TIPOMBIIIEHHOCTh OCHOBBIBAETCS HE TOJBKO HA TEXHUYIECKOM
CYIIHOCTH peallu3allii MPOCKTa, HO U JIOJDKHA YUHUTHIBATH POJIb SKOHOMHYECKUX
COCTaBIIIONINX: 3P (HEKTHBHOCTH U BBITOTY, TPUBJICKATEILHOCTh Ha PHIHKE MTPOJIAXK,
KOMMEPUYECKHHA IOTEHIHAT U pecypcoddPekTuBHOCTh. HaydHO-TeXHHUECKHe
WCCJICIOBAaHMS JIOJDKHBI OBITh HalpaBlieHbl Ha yBenWdeHHe 3((HEKTUBHOCTH
WCIIOJIb30BAHUS TIPOEKTA, YBEIMUYCHUS CPOKOB €ro AKCILTyaTalliH, YIPOIIEHUS
00CTyKHBaHUS Y MOBBIIICHUS PEMOHTOIIPUTOTHOCTH.

Ilenpt0o JmaHHOTO pa3fena SBISICTCS ONpeneicHHe HW  O0OCHOBAHHE
11e7ec000pa3HOCTH Pa3padOTKH 3aJaHHOTO TEXHUYSCKOTO MPOCKTA, BHIITOIHAEMOIO
B paMKax BBIIYCKHOW KBaau(UKAIMOHHOW pPabOThl, pacCMaTpPHBaHUE ILUIAHOBO-
BPEMEHHBIX U MaTepPUATBHBIX TIOKa3aTeseH mporiecca MPOSKTUPOBAHMS.

JIns 1OCTHXKEHUS TTOCTAaBIICHHOM IIeJIM HEOOXOIMMO PEIlICHHE 3a1a4:

e AHanu3 KOHKYPEHTHBIX TEXHUUECKUX PEIICHHH,

e SWOT-ananu3 paboThl M PKCIUTyaTalldd KY3HEUHOTO II€Xa DJIEKTPOJIAMIIOBOTO
3aBOJIA;

o [InanmupoBaHNE TEXHUKO-KOHCTPYKTOPCKUX PadoOT;

o dopmupoBanue OrOHKETa 3aTpaT;

e Ompenenenue pecypcocoeperatomiei 3hHEKTUBHOCTH POEKTA.

3.1 AHanu3 KOHKYPEHTHBIX TEXHHUECKUX PEIICHUIA
B naHHOM pasnene NpOM3BOAUTCS aAHAIU3 KOHKYPEHTHBIX TEXHUYECKHUX
pelleHnd, KOTOpbIE MOTYT TPUMEHATBCA TMPU IMPOEKTUPOBAHUM  CXEMBI
IIEKTPOCHA0KEHUST KY3HEUHOr0 LieXa npeanpusatusa. Takoil aHanu3 Jydlle BCEro
IIPOBOJAUTL C IIOMOIIBIO OLIEHOYHOM KapThl JJII BO3MOXKHBIX BAapHUaHTOB CXEM
AIEKTPOCHAOKEHUS LIEXOBbIX ceTed cUCTeM 3-X (Da3HOro TOKa HaIpPSKEHUEM 10

1000 B: paguanbHOM; MarucTpagbHON; CMEIIAHHOMN CETH.
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CpaBHeHHE  NAaHHBIX  pPELICHUHN

moMoracr

ONPENECTIUTD

HauboJiee

KOHKYPEHTOCIIOCOOHYIO CXeMY JIEKTPOCHAOXKEHH I, KOTOpas OyIeT coueTarhb B ceOe

ONTUMAJIbHBIC ICHY, KAYCCTBO U HAACKHOCTD.

Tabmuua 51 — OueHoyHas KapTa CpaBHEHUS! KOHKYPEHTHBIX PEIICHHM

Bec — KonkypeHnrocno-
Kpurepun oueHku COOHOCTh
KpUTEPUS
bl | B2 | B3 | K1 | K2 | K3
1 2 3 4 5 6 7 8
TexHu4YecKue KpUTEPUH OIIEHKU pecypcodPHEeKTUBHOCTH
1. JIerkocTh MOHTaXa 0,05 2 4 3 0,11 0,2 |0,15
2. HapexxHocTth B pabote 0,25 4 3 3 [1,25]|0,75| 0,7
3. be3omacHoCTh 0,1 3 4 3 03104 0,3
4. DHEepPro’3KOHOMUYHOCTh 0,1 3 5 2 103 | 05102
5. YpoBeHb MaTepUaIOeMKOCTH 0,05 4 5 3 0,2 10,25| 0,2
7. PEeMOHTONPUTOJTHOCTh 0,1 5 4 4 05104 | 04
DKOHOMHYECKHE KPUTEPUH OLICHKH d(H(PEeKTHBHOCTH

1. [lena ycTaHOBKH 0,2 4 2 3 08104 | 0,6

2. CTOMMOCTB OOCITYKHUBaHUS U 0,1 3 4 1 1030401
3aTpaThl HA MOHTaX

3. Cpox sKkcIuTyaTauu 0,05 3 4 3 /0,15 0,2 | 0,15
Uroro 1 31 | 35 | 25| 4 | 35| 28

AHanu3 KOHKYPEHTHBIX CXE€M JJIEKTPOCHAOXKEHHUS MOXKHO OIPEACIUTH MO

dbopmyiie:

K=Y B b,

rac Bi — BCC IIOKa3aTcCJIiA, BBIp&)KGHHBIfI B 10JIIX CANHHUIIBI,

bi — 6ain I-ro mmokasares;

K — KOHKYpeHTOCIIOCOOHOCTh HAyYHOU pa3pabOTKU MM KOHKYPEHTA.
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Hcxons U3 TOMyYeHHBIX PE3yJbTaTOB aHAIW3a IMOJIYYWIIHM, YTO paaudaabHas
CeTh MMEET HaWOONBIIMK Oa/l MO CPaBHEHHWIO C JPYTUMH KOHKYPEHTHBIMH
cxemamu (K=4). JlanHas cxema oOecneuyuBaeT JOJDKHYIO  HaJEKHOCTh
AIIEKTPOCHAOKEHUS, O€30MacCHOCTh B JKCIUIyaTallMH, yAOOHOE TMOAKIIOYCHUE

000opy10BaHUSs, BEICOKYIO 2HEPTrod()PEeKTUBHOCTS.

3.2 SWOT-ananus

SWOT-ananu3 BeICTynaeT Kak MHCTPYMEHT CTPATErHYeCKOTO MEHEPKMEHTA,
KOTOPBIM MpEeJCTaBiIsSIET CO00M KOMILJIEKCHOE HCCIIECIOBAHUE TEXHUYECKOTO
MIPOEKTA.

[IpumMeHuTEIbHO K TPOEKTHPYEMOM cucteMe 3iekTpocHadxkenus, SWOT-
aHaJIn3 MOMOKET OMPEACIUTh: CUIIBHBIE CTOPOHBI U MPEUMYIIECTBA TEXHUYECKOTO
peIIeHus] MPOEKTa, cladble CTOPOHBI M YSA3BUMOCTH IMPOEKTA, OJarompusiTHbIC
BO3MOXHOCTH JJIsl €70 Pa3BUTHS, pUCKH U HauOoiiee 3 (HEKTUBHBIE TEUCTBUS IS
3aIIUTHI TPOEKTA OT HUX.

[Tpu mpoenernnn SWOT-ananu3a HeoOxoaumo coctaBuTh Matpuity SWOT,
B HEE BHOCSITCS CUJIBHBIC U CJIa0ble CTOPOHBI TPOEKTA, YyTPO3bl U BO3MOKHOCTH.

JI1s1 ynoOHOTO MCTIOIB30BaHUS MATPUIIbI UCTIOJIB3YIOTCSI 0003HAUCHUS:

C — cubpHBIE CTOPOHBI TPOEKTa, B — BO3MOXKHOCTH,
Cn — cnaOble CTOPOHBI MPOEKTA, Y — yTPO3bI.

Ha mepBoM sTame ONMUCHIBAIOTCS CHIIbHBIE W CIA0BIe CTOPOHBI MPOCKTA,
BO3MOXXHOCTH W YIPO3bI JUIsl peaiu3alii MPOEKTa, KOTOPbIE MOSBISIOTCS B €r0
BHEIIHEW cpejie.

Ha BTOpOM 5Tame BBISABISIIOTCS COOTBETCTBUSI CHUJIBHBIX U CIAOBIX CTOPOH
MIPOEKTa BHEIIHUM YCJIOBUSAM OKPYXKAIOUIEH Cpelibl, KOTOPbIE MOMOTAIOT BBISIBUTH

CTCIICHDb HCO6XOI[I/IMOCTI/I IMPOBCACHUA CTPATCTUICCKUX peI]_IeHI/If/'I.
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Ta6nuna 52 — Matpuna SWOT-ananu3a

CuiibHBIE CTOPOHBI:

Crna0ble CTOPOHBL:

C1. 3asBneHHas
BHEpProd(PpheKTUBHOCTH U
PKOHOMHUYHOCTD
TEXHOJIOTHUI,

C2. bezonacHocTh U
HaIEKHOCTh BO BpEMs
paboTHI;

C3. YMeHbIIEHUE 3aTpaT HA
PEMOHT 000PYyIOBAHUS;
C4. bonb1ioit cpok
PKCIUTyaTalllu;

C5. Ucnonb3oBaHue
COBPEMEHHOTO
000pyI0BaHUs

C6.AKTyalnbHOCTh TPOEKTA

Cnl. Beicokast CTOUMOCTh
000pyI0BaHUS,

Cn2. HexBaTka

KBTI (PUITUPOBAHHBIX
MIPOM3BOJICTBEHHBIX
KaJIpOB;

Cn3. C10XHOCTh
PEMOHTA HEKOTOPBIX

yacTeil 000pyI0BaHUS.

B1. Yaydiienue TeXHOJIOT U
[IPOU3BOJICTBA

B2. YcraHoBka
ABTOMATU3UPOBAaHHOMN
CUCTEMBI YIIPABJICHUS
BHYTPHULIEXOBOU CTPYKTYPO¥
B3. YmeHnbuieHue
TAMOKECHHBIX ITOLUIMH Ha
MaTEpUAJIBI U CBIPHE

B4. CorpyiHH4€ECTBO €
3apyOeKHBIMU KOMITAHUSIMU

B 00J1aCTH SHEPIETUKHU

- Umeetcst Oonbiioi
MOTSHITUA JIJIS
HOJTyYEHUS BBICOKUX
AKCIUTYaTaI[MOHHBIX
CBOMCTB 000pY10OBaHUS;
- OnepaTuBHOE peNIEHUE
MIPOU3BOICTBEHHBIX
BOIIPOCOB 00€CTIEUNBACT
Ha/IC)KHOE
AIEKTPOCHAOKECHUE

noTpeOuTeNei.

- YBeIMUeHUEe yncia
BBICOKOKBaJIM(PUITUPOBaH
HOT'0 MepCcoHalIa
MPUBEIET K
JIOTIOJIHUTEIIbHBIM
3aTparam;

- HeoO6xoamnmo He
JIOITyCKaTh aBapUUHOTO
BBIX0J1a 000pYIOBaHUS U3
CTpOSi, ITOCIIE KOTOPOTO

noTpeOyeTcsl pEMOHT;
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[Tpomomkenue Tadmuipt 52.

V1. HecBoeBpeMeHHOE
(puHAHCUpPOBAaHKE CO
CTOPOHBI
roCyaapCTBEHHOTO
OroKeTa.

V2. BBenenue
IOTIOTHUTEIBHBIX T'OC.
TpeOOBaHUI K
CTaHJapTU3AlUU U
cepTU(dUKAITIN TTPOTYKITAN
V3. Yrpo3sl BIXoa U3
CTPOS CJI0KHOTO
BHEPTOEMKOTO
00OpPYIOBaHMS

Y4. BeiCOKUI ypOBEHb
pa3BUTHSI KOHKYPEHITUU B

TCXHOJIOTUH ITPOU3BOACTBA

- s nmpenoTBpamieHust

BBIXOJIa u3 CTpost
o0opyaoBaHus
NPUMEHSIOTCS anmaparhl,
OBICTPO pearupyromme Ha
ABAPUNHYIO CUTYaLUIO;

- Bricokast KOHKypeHIIHs
CIIOCOOCTBYET
MTOBBINICHUIO
3HeprodPheKTUBHOCTH U

SKOHOMHWYHOCTH

TCXHOJIOTHH.

- Hexoropoe
000py0BaHUE HE
MOJIC)KUT PEMOHTY U
TpeOyeT MOJIHON 3aMEHBI,
YTO MPUBEJET K
3aTparam;

- UMniopT HOBOTO
o0opyoBaHus TpeOyeT
OOJIBIIKX 3aTparT;

- JIOTOJIHATENBHBIE TOC.
TpeboBaHUs TPEOYIOT
OOJIBIIMX 3aTpaT;

- Bee BoIIEnIpuBEICHHBIE
yTPO3bI B c1aboCTh
MPUBEIYT K OTKA3y OT

IIPOEKTA.

W3 ananu3a BUJHO, YTO CWJIBHBIX CTOPOH Y IpPOEKTa OoJiblle, YeM ClIalbIX.

[IpoekT uMeeT BBICOKYIO 3HEpProd(PeKTUBHOCTH, MOBBIIIEHHYIO O€30MaCHOCTh

MIPOU3BOJICTBA W OOCIY)KMBaHHs, KOTOpbIE B CBOI oOuepelb O00ecreunBaroT

BBICOKYIO IPOU3BOANTCIIBHOCTb 1 DKOHOMHWYHOCTD TCXHOJOIMYCCKOTO ITpo1ecca, a

TaKXe OOJBIION CPOK IKCILTyaTALIUH.

Cpe,HI/I cJIa0BIX CTOPOH MOXHO BbBIACIHUTH BO3MOXHOCTBL 3aTPYAHCHUA

PEMOHTA OTHAEIBHBIX YacTei AMEKTPOOOOPYIOBaHUSA, KOTOPas MOXKET HMPHUBECTH K

YBEJIIMYECHUIO 3aTPaT HA MIOCTABKY JTAHHBIX YACTEH.
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3.2 IlnanupoBaHre HAy4YHO-UCCIIEI0BATEIbCKUX PabOT

3.2.1 CrpykTypa paboT B paMKax HAy4YHOTO HCCIICTOBAHUS

B JaHHOM pa3acyi€c HY>KHO OIIPCACIINTL, KaKHUC JTallbl pa60T BBIIIOJIHAIOTCS B

HTH un pacnpenensrorcs Mexay pyKOBOAUTEIEM U HHKEHEPOM, YCTaHABIIMBACTCS

MpOoaAOJIZKUTCIIbHOCTDh NX BBLIIIOJITHCHUA.

Tabnuua 53 - [lepedens 3TanoB, padoT U pacnpeaesieHue UCTIOTHUTENIeH

OCHOBHBIE Hcnonnu-
No Conepxanue paboT
ATaIlbl TEJb
Pa3paboTtka CocraBiieHUE U YTBEPKACHUE TEXHUYECKOTO
TexHuueckoro | 1 3a1aHus (CXeM MOJEIUPOBaHUS, PyxoBo.
3a/1aHUS POEKTUPOBAHMUS )
[Ton6op u M3ydeHne MaTepuasoB Mo TEME,
2 Nnxenep
Bri6op PUMEPHBIN TUTaH padoT
HaIlpaBJICHUS Br16op HampaBieHus: ONTUMHU3AMOHHOM
3 Nuxenep
MCCIIeI0BaHUM 3a7a4uun
4 KanennapHoe nmnanupoBanue padot PyxoBog.
3) Pa3paboTka BapuaHTOB IPOSKTHUPOBAHUS Nuxenep
Br10op uncia u MOIHOCTH TpaHC(HOpPMaTOpOB
6 Nuxenep
I'TIIT 1 mexoBbIX TpaHchOpPMaATOPOB
Pacuet cxemsl BoImie 1 kB, Bb1O0p
Teopernueckue | 7 BBICOKOBOJIETHOT'O O0OOPY/IOBAHHS U €T0 Nnxenep
UCCIIETIOBAHUS MpoBEpKa
Br16op u mpoBepka BHYTPU3aBOICKOM TUHUU U
8 WNuxenep
anmapaToB 3alllUThI
9 [IpoBepka no norepe HaNPsKEHUS HNuxenep
10 ITocTpoeHue KapThl CEIIEKTUBHOCTH Nnxenep
O00011eH1E U
Ornenka 3 (PEeKTUBHOCTH TTOJTYYEHHBIX
OIlCHKA 11 PyxkoBog.
pe3yJIbTaTOB
pe3yJIbTaToOB
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[Tponomxenue Tadbmuisr 53.

otuéra o HUP

MPOEKTY

12 | Ouenka HaJIe)KHOCTH MOJTYUYEHHBIX pe3yiabTaToB | PykoBos.
Pa3zpabotka Pa3paboTka mpuHIUITHAIBHON CXEMBbI
13 Nuxenep
TEXHUYECKOI AIIEKTPOCHAOKEHUS
JOKYMEHTAINH! Bormpocsl 6€30nmacHOCTH U SKOJTOTUYHOCTH
14 Nuxenep
IIPOEKTA
Odopmienue CocraBiieHUE MTOACHUTEIBHON 3aMUCKU T10
15 Nuxenep

3.3.2 Onpenenenue Tpy10EMKOCTH BBIIIOJIHEHHSI pa0doT U pa3padboTka rpaduka

IMPOBCACHUA ITPOCKTA

TpynoBeie 3aTpaThl BIMSIOT HA CTOUMOCTh pa3paboTku. B nanHoM pasznerne

HY)KHO OIPEACIUTh TPYJAOEMKOCTh pabOThl WHXKEHEpa W PYKOBOAUTENIS U

MOCTPOUTH Auarpammy [ aHTa.

Huarpamma ['anTa mnpencraBiseT coOONW TOPU30HTAIBHBIA JICHTOUYHBIM

rpaduk, Ha KOTOPOM pabOTHI IO TEME MPECTABISIOTCS MPOTIKEHHBIMU BO BpEMEHU

OTPC3KaMH, XAPAKTCPUIYIOIMUMHUCA AOdTaMMU Ha4dalla U OKOHYAHUA BBIIIOJIHCHUA

JAHHBIX PaboT.

Tabnuna 54 — BpemeHHble moka3aTeian MpoeKTa

Tpyno€mMKoCTh Jlmur. Jur.
Ucnonan- | pabot (uen-mam) | pabot B | padboT B
Ha3Banue paboThl
TEJb paboumx | KaJieH]I.
tmin tmax tox ) .
nHsax Tpl | gaax Tkl
CocraBiieHue U yTBEPKACHUE
TEXHUYECKOT0 3aJ1aHus (CXeM
PykoBoa. 1 2 1 1 1
MOJICTUPOBAHUS,
MIPOEKTUPOBAHMS)
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[Tpomomkenue Tadmuipl 54.

[ToxGop u U3y4YCHHE

MaTCpUaJIOB I10 TEMC,

MPUMEPHBIN IJ1aH padoT

Nuxenep

Br16op HaIlpaBJICHUS

ONTHUMM3AIIMOHHOHU 3aJa4u

Nuxenep

Kanenmapnoe mianupoBanue

paboTt

Pykosog.

Pa3zpaboTtka BApUAHTOB

IIPOEKTUPOBAHMS

Nuxenep

Bbibop umcna u MOLTHOCTH
tpancpopmaropos [TII wu

IIEXOBBIX TPaHCPOPMATOPOB

Nuxenep

Pacuer cxembl Beiie 1 kB,
BBIOOD BBICOKOBOJIBTHOTO
o0opyIoBaHUS 51 ero

poBepKa

Nuxenep

Bri6op 151 MPOBEPKA
BHYTPHU3aBOJCKOW JIMHUU U

aIIapaToB 3alIUTBI

Nuxenep

IIpoBepka o rnorepe

HANPSIKECHUS

Nuxenep

IToctpoenue KapThl

CCIICKTUBHOCTHU

Nuxenep

Ouenka s exTuBHOCTH

IMOJIYUYCHHBIX PC3YJIbTATOB

PykoBon.

Onenka HaJICKHOCTH

IIOJIYYCHHBIX PC3YyJIbTATOB

PykoBog.
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Oxkonuanne Tadauie! 54.

PazpaboTtka
Nuxenep
MPUHIUIUATBHON CXEMBbI 3 3) 4 4 6
ANEKTPOCHAOKEHUS
Bonpocer GezonacHoctu  u | Mmxenep
2 5 3 3 4
HKOJIOTUYHOCTHU TIPOEKTa
CocraBnenue
MOSICHUTENIbHOU 3amucku 1o | Umkenep | 4 8 5 5 8
IPOSKTY
Hroro 42 | 65 | 52 52 75

OxuaemMoe 3Ha4€HHUE TPYI0EMKOCTH:

8y t20, 31422
ooe 5 -

=1,4 ~1 yen-nuew;

[TpoaomKUTEeTbHOCTh PA0OTHI B pa0OYMX JTHSX:

1
T =-2%=-=1n5¢cHb,
g

KoaddummenT kanenaapHocTu:

e Jlis uH)keHepa

T 365

Kan

T  365-118

an B8blX

kKaJl
TK

e Jliist pyKOBOAUTEIIA

T 365

Kan

k = =
“r,-T,.-T, 365-67

[Tpo10KUTENTEHOCT paOOTHI B KaJICHAPHBIX JTHSIX:
e Jlis uH)keHepa

T, =T, -k, =2-147=294~3 s,

e Jlna pykoBoauTEIA

T, =T, -k, =1-1,22=1,22 ~1 nicks.
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T
ITpodonnurumennio cib SELHOTHEHER Padom
Henonnumen | (kan.
Bud padomut =
u dr) & espans Mapm Anpens Maii
2 E I 2 3 I 2 3 I 2
CocTAENEEN: H YTESIXKOSHE 2
1 yrEepK PyroEomHTRIE 1
TeXEHY2CEDTD SATAAH T -
[logfop B H3VI2ER 2 MATSPHAIOE IO
2 P i P Hexerep
TeMa, I pHMepEHE OIaE pafor &
Brfop EaOpaENsHEA
3 B = Hezerep
OOTHMH3OHOEEOH 3303t 3
4  |KanemmapEoe MIAEEpPOEAEH: pafoT | PYEOBODHTRNE 1 I B icener
: PazpafoTEd EAPHAHTOE
3 Hrxene _ HOE OOH T2IE
I DOSETHPOEAHEA & 6 Pyxozom
Brfop THoT B MOMESCTH
6  |rpaEcdopMatopos ITII X DexoBHX Maxerep
Tp4H cO0 A TOPOE g
Pacaer cxenu enmez 1 5B, nfop
7 Hezerep
EECOROBOIBTEOND o0 0y HOEAHES 1
EBrfop u npoEepEa
3 EEYTH3AE0ACKOH NHEHE H Hezerep
ANOApPATOE 40 TH 4
9 [IpoEepia IO DOTEPE HAT PAXEER A Hexerep P
10 [IocTposEHS KAPTE C2MNSHTHEHE OCTH Hexerep 3
Omerra ETHEHOCTH
11 e PyroEomu TR
T OMYI2EH HX Pe3yIETATOE - 4
OO eE K3 B3A2%HOCTH IOTyIeE HEIR
12 - PyroEomH TR IR 4
peIIETATOE -
PazpafoTha IPHED I HAMEE 0
13 T 2 : Hexerep
CHEME 3ISKTPOCHADHEHERA 7
Eonpoch G23004cHEOCTE B
14 P Hezerep
SEMIOTHIEOCTE OPOSETE 4
- |CoCTAENEEHE I OACHH TRMRE Of
13 Hexerep
SAMHCHE IO IPOSKETY 9

Pucynok 17 — I'papuk I'anTa




3.4. bromxeT HaydHO-TexHU4Yeckoro ucciegopanus (HTH)

3.4.1 Pacuer MarepuanbHbIX 3aTpaT
[Tpu nmnanupoBaHUM OOJKETAa WCCIIEIOBAaHUS JOJDKHBI OBITh yUTEHBI BCE
BU/JIbI PACXOJIOB, CBA3aHHBIE C €TI0 BBHIITOJIHEHHUEM.

MaTepI/IaJIBHBIe 3aTpaTbl MMOAPA3YMCBAIOT JOIIOJHUTCIIBHBIC 3aTpaTbl Ha

KaHOCILIPUIO, I/IH(l)OpMaHHOHHBIG HOCHUTCIIU, KaPpTPUIKHU U T. 1.

Tabnuua 55 — MatepuanbHble 3aTpaThl

3aTpaThl Ha
Enununa Ilena 3a
HanmenoBanue KonunuectBo MaTepHallbl,
U3MEPCHUS en.,pyo.
(3M)’ py6
Kapanmamm MTYK 1 8 8
bymara yIaKoOBKa 1 275 275
Pyuku HITYK 3 17 o1
CKOPOCIIMBATEIb HITYK 1 25 25
Kanbkynarop HITYK 1 270 270
Hroro: 629

3.4.2 Pacuer 3aTpar Ha aMOPTHU3AIMIO CIEIIHATIEHOTO 000pYyIOBAaHUS ISl HAYYHBIX
(9KCTIEpUMEHTANIBHBIX ) Pa0OT
B nanHOM mnyHKTE aHamu3 HEOOXOJMMO MPOBECTH Il 00O0pYyIOBaHWUS,
HEO0OXOAMMOTrO JUIsl BHIITOJIHEHHSI HAYYHOTO HCCIe0BaHus. B HallleM ciiyyae TakuMm
000pyZIOBaHUEM SIBIISIETCS TEPCOHATIbHBIN KOMITBIOTED.
B 3arparel Ha aMopTH3alUI0 BKIIOYaEM OO0OpPYJOBAHHE CTOMMOCTD
koToporo mpesbiaer 40 ThIC.py0., TaKUM 00pa3oM Ha HUCHOJb3YEMBIH HaMH
IIEPCOHAIBHBIN KOMIIBIOTEP CYUTAIOTCS 3aTPAThl HA aMOPTU3ALHIO.

Tabnuma 56 — 3atpaTsel Ha 000pyIOBaHUE

HaumenoBanue Emununa | KonunuectBo | llena3aen., 3aTpaThl Ha
U3MEpEHUs pyo. obopyoBaHue,
ITK HITYK 1 43000 43000
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A _ C”I/IOWI/IOCWZb ) NZZHezZ HUCTIONB3 43000 : 65
- Cpox ciry)0bI - 365 ©3-365

= 2552,5 py®.

3.5. OcHoBHas 3apa00THasI IJIaTa UCIIOJIHUTENENH TEMBI
OcHOBHOI 3apabOTHON MJIATOMN SABISETCS BO3HATPAXKICHHUE 32 BBHIMOJIHEHHYIO
paboTy B COOTBETCTBUU C YCTAaHOBJIEHHBIMU HOPMaMU TPYyAa.
[Tpu pacuere 3apaOoTaHHOMN MJaThl WCIIOJIHUTENEH YUYUTHIBAETCS OCHOBHAs
3apa0oTHas 11aTa pabOTHUKOB, HETIOCPEICTBEHHO 3aHAThIX BbinoaHeHuem HTU u

JOITIOJIHUTCJIbHAA 3apa60THa$1 Iiara.

3311 = 3OCH +3

J0IT 1

3,., — OCHOBHas 3apa0OTaHHAas IUIaTa

3 ,on~ [OTIOJIHUTENBHASA 3apaboTaHHas IiarTa
3OCH :3I[H 'Tpa

T ' IIPOAOJLKUTCIIbBHOCTD pa60T, BBIIOJHACMBIX HAYYHO-TCXHHUYCCKUM

PabOTHUKOM, pald. JH.

3, - MECSUHBINA JOJLDKHOCTHOM OKJIaJ, paOOTHUKA, pYO.;

M - KOIMYECTBO MecsIiieB paboThl Oe3 oTirycka B TeueHnue roja ( M=11,2 mis
IATUAHCBHOM paboueii HeAen; IS IIeCTUAHEBHOM paboueii Heaenun M=10,4);
F, — neficTBUTENBHBIN TOAOBOM (POHJ pabOUEro BpEMEHN Hay4HO-TEXHUYECKOTO
nepcoHana, pad. aH. (ONpeaeseTcs 3a BBIYETOM BBIXOAHBIX, MPA3IHUYHbBIX U

OOJIbHUYHBIX JTHE)

MecsiaHbIN TOKHOCTHOM OKJIaJT HAYYHO-TEXHUYECKOT0 pabOTHHKA!

3,=3c-A+k, +k) k,

M

3, —3apa0oTHas 11ata 1o TapudHoi cTaBke, pyo.;
K,, —ipemuanbbii koddduument cocrasnser 0,3 (1.e. 30% ot 3, )
K, — ko3¢ dunment nomnar u HanbaBok coctasnser npumepHo 0,2 — 0,5;

k, — paiionnbiit koo dunment cocrasnser 1,3 (mm T. TOMCKa).
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Tabmuma 58 — Pacuét ocHOBHOM 3apaO0OTHOM TIATHI

Hcronaurenu 3re, Kip | Ka | Kp 3u, 3, Ty, 3ocn,
PykoBoauTeb 26300 | 0,3 | 0,2 | 1,3 | 51285 | 2329,1 8 118632,8
Nnxenep 17000 | 0,3 | 0,2 | 1,3 | 33150 | 1776,5 | 44 |78164,2
Hroro 3ocu 96797

3.6. JlomomHuUTeNbHAs 3apaboTHAs TIaTa UCTIOTHUTENCH TeMbI
JIOTIOJTHUTEIBHON 3apabOTHOM TUIATOW SIBIISIETCS BO3HATPAXICHUE 3a TPYA

CBEPX YCTAaHOBJIEHHOI HOPMBI, 32 TPYIOBBIE YCIIEXHU U 32 OCOOBIE YCIOBHS TPYa.

PyxoBoautens:

3., =k, 3. =012-18632,8 = 2235,9 pyo
Nuxenep:

3..=k,, -3, =012-78164,2=9379,7 pyo

3.7.  Otuucienus BO BHEOOKETHBIC (DOHIBI (CTPaXOBBIE OTUUCIICHNUS)

B nmaHHO#W cTaThe pPAacXoJOB OTpaKaroTCs 0Os3aTENbHBIE OTYHCICHUS T10
YCTaHOBJICHHBIM 3aKOHOJIaTENhCTBOM Poccmiickoit deneparuu HopMam:
e rocyaapcTBeHHOE coruanbHoe cTpaxoBanue (OCC);
e neHcuoHHBIN Goux (I1D);
e mMenunuHckoe ctpaxoBanue (DOOMCO).
Bennuuna oTurciieHnid BO BHEOIOKETHBIC (DOH/IBI ONIPEACIIICTCS HCXOIS U3
ciemytonei (OpMyIIbI:

PyxoBogurens:
306 =Ko (Boen +35,,) =0,271- (18632,8 + 2235,9) =5655,4 pyd

6 OCH

Nnxenepa:
3..5=k,; (3, +3,,)=0271-(78164,2+9379,7) = 23724,4 pyo

6HeO ocH

B 2017 rony Kk, ., =27,1%
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3.8. Hakmagabie pacxobl
Haknannble pacxompl BKJIIOYAIOT B ce0sl MPOYME 3aTPaThl OPTraHU3aLUM, HE
TIOTIABILKE B PEIBIAYIINE CTATHH PACXOJIOB.
3,4 = (cymma crareit 1 +5) -k, =(3,,, + 3,,, + 3es + 3, +4)-0,16=

= (96797 + 2235,9+9379,7 + 5655,4 + 23724,4 + 629 + 2552,5) - 0,16 = 22555, 8

Bennunna koaduimenta HakIagHbIX pacxoaoB 6epercs B pazmepe 16%.

3.9. ®opmupoBanue OFOIKETA 3aTPAT HAYIHO-UCCIIEIOBATEIHLCKOTO MMPOCKTA
[Tonyuennas Benuuuna 3arpat HTU sBasiercst ocHOBOM 1151 hOpMUPOBAHUS
OroJKeTa 3aTpar MpPoeKTa, KOTOPhIK Mpu (HOPMUPOBAHHUM JOTOBOpPA C 3aKA3UUKOM

3aIUIIACTCSl OpraHU3aIlel B Ka4eCTBE HUKHETO Mpejiesia 3aTpar Ha pa3paboTKy

IIPOEKTA.

Tabmuma 59 — bromker 3arpar HTU

No HaumenoBanue cratbu Cymma, py6. | B % k utory
1 | Marepuansnsie 3aTpatsl HTU 629 0,38
2 | AmopTtuzamus 25525 1,56
2 | 3arpaThl IO OCHOBHOM 3apabOTHOM TjIaTe

96797 59,2
VICTIOJIHUTEJEN TEMBI
3 | 3arpaTsl 10 A0TI. 3apabOTHOM TIIaTe
11615,6 7,1
VICTIOJIHUTENEN TEMBI
4 OTtuucieHus Bo BHEOIOKETHBIC (DOHIBI 29379,8 17,96
5 | HakmaaHbie pacxobl 22555,8 13,8
Bromxer 3atpatr HTU 163529,7 100

3.10 PecypcoaddexkTuBHOCTD

PecypcoadPpekTHBHOCT, HAyYHOTO HWCCIEIOBAHUS OMPEACIICTCS TpPH

NOMOILM HHTErPAIbHOTO KpUTEpHUsT pPecypcodPPEKTUBHOCTH, KOTOPBIM HMEET

[ (14%00)1112078:170i 8

Ipi :Zai 'bi )
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rae: lpi— uHTerpasbHbIi MoKa3aTenb pecypcodhHEeKTUBHOCTH;
ai — BeCOBOM KOA(PPHUIIMEHT MPOEKTa;
bi — OayibHas OIICHKA MPOCKTa

Tabnuna 60 - CpaBHUTENbHAS OIIEHKA XapaKTEPUCTHK MTPOCKTA

Becoson banbHas onieHka
Kpurepun
Kod(pdunreHT pa3paboTku
1. be3zomacHas 1 HaaEKHAS SKCIUTyaTaIUs 0,3 5
2. MarepuanbHbie 3aTpaThl 0,2 4
3. DHeproshpeKTUBHOCTD 0,2 4
3. [IpocToTa MoHTaXXKA 0,15 3
5. Pacxon marepuana 0,15 3
Hroro: 1 4
HNurerpanbHbiii noKazaTeib pecypcod3pheKTUBHOCTH TUISt

pa3pabaTeIBaEMOTO MPOCKTA:
l,=0,3-5+0,2-4+0,2-4+0,15-3+0,15-3=4

[IpoBenennas oreHka pecypcodhHEKTUBHOCTH HAYYHOTO MCCIICIOBAHUS Ta€T
JIOCTATOYHO XOPOIIHM pe3yibTaT (4 U3 5), 4TO CBUJIETEIIBCTBYET 00 3D PEKTUBHOCTH
€ro peaau3alui.

BoimonHsist gaHHYH0 4YacTh BBIMYCKHOW KBaTM(DUKAIMOHHON pabOThI
MpOU3BEAEH aHaM3 KOHKYPEHTHBIX TEXHHUYECKUX PEIICHUN, MPUMEHSEMBIX IMpHU
MPOCKTUPOBAHUM CXEMbl 3JEKTpOCHaOXkeHus 1exa mnpeanpusitus. C yderoM
pa3NUYHBIX  TpeOOBaHMIA K cxeme AIEKTPOCHAOKEHUS, HauoOoJee
KOHKYPEHTOCTIOCOOHOM sIBJISIETCSl paauaibHas cxeMa. JlaHHBIA BHJ CXEMBbI
o0ecrneurBaeT HYXKHYI HAJEAKHOCTh JIEKTPOCHAOKEHUSI, OE30MIaCHOCTh BO BpEMsI
paboThI, a TaKXKE BHICOKYIO SHEPTO3((PEKTUBHOCTD.

C nomompto SWOT-ananu3a ObUIH OLIEHEHBI CUJIBHBIE U CJIA0bIE CTOPOHBI
MPOEKTa, yIrpo3bl U BO3MOXHOCTH pasButus. J[lanee ObUIO MPOU3BEICHO
KaJIeHJapHOEe TUIAHUPOBaHUE PadOT MpU KOTOPOM JUTUTENBHOCTh PabOT cocTaBUiia

75 KaJleHJapHbIX JHS, a TaK)Ke ObLIa OpeesieHa UX TPy 10eMKocTh. Ha ocHOBe 3Tnx
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JaHHBIX CMOJICIMpPOBaHAa U MOCTpoeHa Auarpamma ['anta. ToroBeie 3aTparhl Ha
HAYYHO-HCCIIEIOBATENIbCKHUM MPOEKT cocTaBmin 163529,7 py0., mpu 3TOM OCHOBHAs
J0J1s1 3aTpaT MPUXOJUTCA Ha BBIIUIATY 3apabOTHOM IIaThl yYaCTHUKAM MTPOEKTA.
Ha ocHOBe AaHHOr0O Hay4YHO-HCCIEIOBATEIHCKOTO MPOEKTa MOXKET OBITh
peaiu30BaH M TOCTPOEH AJIEKTPOJIAMIIOBBIM  3aBOJ, Ha KOTOpPOM OyayT
UCIIOJIb30BaThHCS HOBEMIIIee 000pyA0BaHUE M TEXHOJIOTHH. TakuM 00pa3oM, JaHHBIH
3aBOJl M M3rOTaBIMBacMasi UM MPOAYKIHS MOXKET KOHKYpPHUpPOBAaTh C YXKe
CYLIECTBYIOIIMMHU 3aBOJIaMU JITaHHOM NpPOAYKIMH, a paboTa Ha HeM OyaeT

3J'ICKTpO6€3OHaCHa M HaACKHa JIs IICpCOHAJIA.
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3AKJITOYEHUE

B Xxoxe BBINOJHEHUS JAHHOTO  KYpCOBOIO  IPOEKTa Ha  TEMY
«IIpoekTrpoBaHUE CUCTEMbI JIEKTPOCHAOKEHHSI 3JIEKTPOJAMIIOBOTO 3aBOJa» BCE
MOCTaBJICHHBIE LEJIN OBLIIN TOCTUTHYTHI.

B mponecce pacdera 3IE€KTPUUECKUX HATPY30K KY3HEUHOIO IL[€Xa METOJO0M
K03 umeHTa pacueTHoil MomHocT ObTn paccuntansl: Ip = 743,03 A u Sp =
489,1 xBA. Merogom koadduimeHTa cnpoca HaijeHa IIONHAs pacdyeTHas
MOIIHOCTB 3aB0OJIa C YYETOM BBICOKOBOJIBTHOM Harpy3Ku U OCBELIECHUS TEPPUTOPHUH,
a TaK)Ke MOJHBIE PACUETHBIE MOIITHOCTH BCEX LIEXOB 3aBOJA.

[To pesynbTaTam MONYYEHHBIX NAHHBIX HArpy3KH IO II€XaM 3aBoja Oblia
IIOCTPOEHA KapTorpaMMa HAarpy3oK, C IOMOULIbIO KOTOPOM ONpPENENIEH LEHTP
AIEKTPUYECKUX HArpPy30K U MecTo yctaHoBku ['TIII.

Bbu10 onpeieseHo YMCI0 U MOIIHOCTH IIEXOBBIX CUIIOBBIX TPAaHC(HOPMATOPOB
mapku TM: 4x1000 kBA u 2x630 kBA. [luranue 1exoBbIx TpaHCPOpMaTOpPOB
BBITIOJTHEHO KaOeNbHBIMU JIMHUSIMHU HampspkenneM 10 kB mapxku AAILIB mo
paauaIbHOM CXEME.

C mnoMOmBbI HKOHOMHUYECKOTO CpPABHEHUS BAPUAHTOB KOMIICHCALIUH
pPEaKTUBHOM MOIIMHOCTH ObUI BBIOpAH BapUAHT KOMIICHCAIMU PEAKTHBHOM
MOIIIHOCTH Ha HanpsbkeHuu 0,4 kB HenmocpeacTBEHHO BOIM3HU 3JIEKTPOIPUEMHUKOB.
Konnencaropueie 6atapen 5xYKT-0,38-150Y3 nmpucoenunsem Kk COOPHBIM ITUHAM
HH TII1 u 4xYKT-0,38-150Y3 x HH TII3.

[Intanue npeanpusaTHUs OCYLIECTBISAETCS ABYXLENHOM BO3AYIIHON JUHUEH
HanpspkeHueM 35 kB oT sHeprocucTeMsl, BeinoHeHHas npoBogaoM AC-70/11. Ha
IJIaBHOW MUTAIOLIEN MOJCTaHIIMM yCTaHABIMBAIOTCs /Ba TpaHchopmartopa TMH -
4000/35 ¢ menpro obOecrieYeHHUsT HAJICKHOCTH SJICKTPOCHAOKEHUS MOTpeOUTENeh
BTOPOU KaTETOPUHU.

B kadecTBe cXeMbl IJIaBHOM NMUTAIOUIEHN MMOJCTAHIIMM BbICTyIaeT cxema 4H -
JBa OJIOKA C BBIKJIIIOYATENSIMH U HEABTOMATHUYECKOW IMEPEMBIYKOW CO CTOPOHBI

JIUHUUN.
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[InTanue K 3JIEKTPONPUEMHUKAM Ky3HEUHOTO LI€Xa BBIITOIHAETCS IPOBOJAOM
mapku AIIB cedenuem ot 2,5 10 95 mm2. B KadecTBe 3alWTHOM anmaparyphbl B
ceTsax 0,4 kB nmpuHUMaroTCs aBTOMaTUYECKUE BBIKJIFOYATENN cepuu BA.

[lo pesynbraram pacyeToB MOTEPU HAMPSKEHHUS ObUIM MOCTPOEHBI SIIOPHI
OTKJIOHEHUW  HANpsHKeHUsT Il MAakCHMAJIbHOTO,  MUHHMAJIbHOTO U
IIOCJIEAaBAPUMHOIO PEXUMOB. AHAIM3 DJIIOP ITOKA3aj, YTO BO BCEX pEeKMMAax
OTKJIOHEHHE HAIPSKEHUS HE PEBBILIAET MAKCUMAJIBHO JOIYyCTUMOTO +5%.

[To pesynpraram pacuera TOokoB K3 B cetm 0,4 kB moctpoena kapra

CCIICKTUBHOCTHU I[GflCTBHH 3allIUTHBIX alllraparTosB.
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