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PesyabraTrbl 00yyeHust

npo¢ ecCHOHAIbHBbIE U 001 KYJIbTYPHbIE€ KOMIIETe HUMHU
110 OCHOBHO# 00pa3oBaTe/ibHOI MporpaMMe MOArOTOBKHU 0aKaJIaBpPOB
13.03.02 «DeKTpo3HEPreTUKA U 1€ KTPOTE XHUKA,
npopuiIb «IJIEeKTPOIHEPreTHYe CKMe CHCTEeMbI U CeTH

Kon PesyibTar o6yueHs TpeboBanus ®I'OC,
pe3yib- 4 Y KPUTEpUEB U/IIH
Tata 3aHHTEPECOBAHHBIX CTOPOH
Ipogheccuonanvhvie
Tpebosanus ®I'OC (OK-1, OK-
[IpuMeHATs COOTBETCTBYIOLINE I'yMaHHTAPHBIE, COI[HAIBHO - 2, OK-3,0K-4, OIK=2, OITK-
SKOHOMUYECKUE, MAaTEMATUYECKUE, €CTECTBEHHO -HAyYHbIE U 132 ,mecyl:l)ilo 5 SXIII/I%)IL’J s (n (13
P1 WHKCHEPHBIC 3HAHUS, KOMIBIOTEPHBIE TEXHOJOTHH IS PHICP . B
COTJIACOBAHHBIH c
pelleHns 3aJa4 pacyeTa ¥ aHaIU3a JJICKTPOIHEPTeTUICCKUX N
CUCTEM U JJICKTPHYCCKHUX CETeil. pe
MEKAYHAPOJHBIX  CTAHAAPTOB
EUR-ACE u FEANI
TpeboBanuss ®I'OC (OIIK-1,
YMmemn bopm 0BAThH 3314l B o0ymacm OlIK-2, OIIK-3), CDIO
PMYIHP . Syllabus (2.1), Kpurepuit 5
P2 DIIEKTPOIHEPTETHYECKUX CHCTEM M CETCH, aHAMBMPOBATS M| A 1rop (. 1.2), cornacoBaHbIi
peliatb MX C WCIOJB30BAHAEM BCeX TpeOyeMBbIX M JIOCTYITHBIX T
ccypooB c TpeOOBaHUIMHU
P ) MEXKAYHAPOJHBIX  CTaHAAPTOB
EUR-ACE u FEANI
TpebdoBanus OI'OC (OK-3, IMK-
3, TIK-4, TIK-9), CDIO Syllabus
(44), Kpurepuit 5 AHOP
P3 YMeTs POCKTHPOBATH IJICKTPOIHEPTETHUSCKUE CHUCTEMBI U (1. 1.3) COMIACOBANHE  c
JNIEKTPUICCKUE CETH. e
TpeOOBaHUAMH
MEXIyHApOJHBIX  CTAHJAPTOB
EUR-ACE u FEANI
Tpebosarns OI'OC (OIIK-2,
YMeTh  IUIAaHUPOBaTh W MPOBOJUTH  HeoOxomumble | OINK-3, TIK-1, TIK-2, TIIK-5,
SKCTIEpUM €HTAJIbHBIE HCCIIC/IOBAHUSA, CBSI3aHHBIC c | TIK-12, TIK-14, TIK-15), CDIO
P4 OTIpE/ICICHHEM  TMapaMmeTpoB, xapaktepuctuk u coctosiaust | Syllabus  (2.2), Kputepwmii 5
3NIEKTPO0OOpyI0BaHUs, O00BEKTOB dJektpuiyeckux cetedt | AVMOP (m. 1.4), cormacoBaHHBIN
SHEPTOCHUCTEM, a TaKKEe DJHEPIOCHCTEMBI B IIEJIOM, | C TpeOoBaHUSIMH
HHTCPIIPETUPOBATH JAHHBIC H [CTATh BBIBOJIBL. MEXIyHapOJHBIX  CTAHJAPTOB
EUR-ACE u FEANI
Tpebosarns OI'OC (OIIK-2,
IK-11, TIK-13, TIIK-18), CDIO
[lpuMeHSITs COBpEMEHHBIE METOObl W HMHCTPYMEHTHI Syllabus (4.5), Kpurepmii 5
P5 TPAKTIECKOH WHKCHEPHOH JNEATEIHOCTH MPH PEMICHAN | 1 (1. 1.5), cornacoBaHHbIit
3amady B O0JacTH DJIEKTPOIHEPTETUUYECKHX CHUCTEM H
N c TpeOoBaHUSIMHU
PJICKIPHHCCKIX CCTCH. MEXIYHApOOHBIX  CTaHJAPTOB
EUR-ACE u FEANI
Hmers npaxtuueckue 3HAHMA IPUHLUUIOB U TEXHOJIOTUH Tpebosamus GTOC (ITK-4, TTK-
. 5, TIK-6, TIIK-7, TIK-8 TIIK-9,
9JIEKTPOIHEPTETUIECKOM oTpaciy, CBSI3aHHBIX °| rK-16, TIK-17), CDIO Syllabus
P6 0COOEHHOCTBIO npobiuem, 00BEKTOB u BUJIOB 46 K i 5 AMOP
npodeccnoHaIbHON AeATeNbHOCTA MPOQ Ui MOATOTOBKH Ha (4.6), pHTCPHH .
I B (m. 1.5), commacoBaHHBIH €
peANpUATHIX M B  OPraHU3aIMAX MMOTCHIUAIIBHBIX 6
paGoTOaTensX TpeOOBaHUSIMH MEXK Ty HAp O HBIX
crangaptoB EUR-ACE u FEANI
Yuusepcanvhvie
Hcnonp3oBaTh 3HaHUS B 00NacTH MEHEDKMEHTA  [UIs TpeGoparms  ®IOC ~ (IIK-20,
P7 yIOpaBieHUs] KOMIUIEKCHOM WH)XEHEPHOM NEATeIbHOCTHIO B [IK-19, 1TK-21), CDIO Syllabus

obnacTu QJICKTPOOHCPICTUYCCKUX CHUCTEM.

(4.3, 4.7, 48), Kpurepmii 5
AUWOP (m. 2.1), cornmacoBaHHBIN




Kon TpeboBanus ®I'OC,
Pesynprat 00yueHus
pe3yJib- KpUTEPUCB W/WIHN
TaTa 3aMHTEPECOBAHHBIX CTOPOH
c TpeOOBaHUIMH
MEXAYHApOJHBIX  CTAaHAAPTOB
EUR-ACE u FEANI
Tpebosarns  OI'OC  (OK-5,
Hcrnosb30BaTh HaBBIKM YCTHOM, mucbMeHHOM peuw, B ToMm | OINK-1, TIK-2), CDIO Syllabus
YHUCJIe HA WHOCTPAHHOM SI3bIKe, KOMIIbIoTepHBIe TexHooruu | (3.2, 4.7), Kpurepuit 5 AUOP
P8 JUIT KOMMYyHUKAIIUY, TPE3eHTAlMN, COCTABICHUS OT4eTOB U | (M. 2.2), COTNIACOBAHHBIH ¢
obMena  TexHmuecko  wmHpopmammedr B oOmactu | TpeGoBaHMAMU
SIEKTPUUIECKUX CETeil IHEPTOCHUCTEM. MEXIyHapOJHbIX  CTAHJApPTOB
EUR-ACE u FEANI
TpeboBanuss OI'OC  (OK-6),
CDIO Syllabus (3.1), Kpurepwuii
Od¢extuBHO pabOTATh MHIMBUAYAJIHHO U B KauecTBE WieHa | 5 ANOP (m. 2.3),
P9 WM Jzepa KOMaH/pl, B TOM YHCJe MEXIMCIUILUIMHAPHOM, | COTIacOBaHHbBIN c
B 00J1aCTH DJIEKTPOIHEPTETUIECKUX CUCTEM H CETEH. TpeOOoBaHUSIMHU
MEXKAYHAPOIHBIX  CTAHAAPTOB
EUR-ACE u FEANI
Tpebosanus ®I'OC (OK-1, OK-
2, OK-5, OK-6), CDIO Syllabus
IIposBIATH JMYHYH) OTBETCTBEHHOCTh W TpHUBEpkKEHHOCTH | (2.5), Kpurepuii 5 AUOP (m.
P10 HOpMaM Mpo(ecCHOHAIPHOW STHKM U HOpMaM BelacHus | 2.4), COTJIacOBaHHBIN c
KOMIUICKCHOW MH)XEHEPHO ACSATCIBHOCTH. TpeOOBaHUSIMHU
MEXKAYHAPOJHBIX  CTaHAAPTOB
EUR-ACE u FEANI
Tpebosanus OI'OC (OK-4, OK-
8, OK-9, IIK-3, TIK-4, TIK-10),
OcyIIeCTBIATh KOMILIEKCHY0 MHKEHepHYIo aestenbHoCTh B [ CDIO Syllabus (4.1), Kpurepuit
P11 00J1aCTH 3JIEKTPOIHEPTETUYECKUX CUCTEM U CeTel ¢ ydyeToM | 5 AUNOP (m. 2.9),
MPaBOBBIX W KYJBTYPHBIX AacIeKTOB, BOIPOCOB OXPAHBI | COTJIACOBAHHBIN c
370POBbS M 0€30aCHOCTH JKU3HEIeATeTbHOCTH. TpeOOBaHUAMU
MEXAYHApPOJHBIX  CTaHAAPTOB
EUR-ACE u FEANI
Tpebosarust PI'OC (OK-7, OK-B),
BeiTh  3amHTEpecOBaHHBIM B HempepbiBHOM o00yuenun u | CDIO Syllabus (26), Kpurepmii 5
P12 COBEPINEHCTBOBAaHNH CBOMX 3HAHWH M KadectB B obOmacti | AOP (. 14), commcoBaHHBIA C

OJICKTPOOHEPTCTUICCKUX CHUCTEM U CeTeH.

TpeOOBAHIEIMI MEX/yHAPOHBIX
cragmpToB EUR-ACE n FEANI
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Tema paboThi:
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YTBepKaeHa TPUKA30M JUPEKTOpa (1aTa, HOMED) Ne 1026/c

CpoK crauu CTyICHTOM BBITTOJTHEHHOW PaOOTHI: 28.05.2016

TEXHUYECKOE 3AJJAHME:

Hcxoanble 1aHHbIE K padoTe

(HauMeHoeaHue 00beKma uccied08anus uiu npoekmup oeanusi,

NP OU3B0OUMETLHO Cb ULU HA2PY3KA; PeNCUM PadOombl
(HenpepvlLeHbLI, NEPUOOUYECKULL, YUKTUYECKULL U M. 0.); U0
CHIPbSL WU MAMEPUAT U30eTUst; M peboBanust K npooyKmy,
U30enUI0 UTU NPOYeccy,; 0coobbie mpedo8aHuUsL K 0COOeHHO CMAm
@dyHryuonup oganus (AKCyamayuu) 0 06vexma Ui u30eaus 6
niate 6e30nacHo CMu SIKCRIYAMAyULL, 6IUSHUA HA
OKPYIACAIOWYIO CPEOY, IHEP 203AMP AMAM, IKO HOMUHECKUTL
anausz um. o.).

Hazaposckas I'POC 310 npoMbliiieHHOE TPEeATIPUSITHE, HA
KOTOpPOM  MPOM3BOIMTCSl 3JIEKTpUYECKass U TeIloBas
sueprusi. MlcxomHple TaHHBIE K BBITIOJIHEHHIO PaOOTHI:

1) IlpuHiMManbHas cxeMa 3HEPrOCUCTEMBI,

2) DnexTpudecKre Harpy3Kuy,

3)lapaMeTpbl 3IEKTPOOOOPYIOBAHUS: TpaHC(HOPMATOPOB,

TeHEepaTOpOB.




IlepeyeHb MoJIeKAIIMX HCC/IETOBAHUIO,
NPOeKTHPOBAHUIO U pa3padoTke
BOIIPOCOB

(ananumuyeckuil 0630p no IUMEP AMYPHLIM UCIMOYHUKAM C
YebI0 6blsLCHEHUsL O OCMUNCEHUL MUPOBOLL HAYKU MEXHUKU 6
paccmampueaemoi 0onacmu; noCmaHo8Ka 3a0auu
UCcnedo8anus, NP OCKMUPOBAHUSL, KOHCMPYUPOSAHUS,
cooepaicanue npoyedypsl UCCied 08anIs, NP 0CKMUPO 6a U,
KOHCIMPYUP 08aHUSL; 0O CYHCOCHIUE P E3YIbIMANOE 66l NOJIHEHHO U
pabomul; HAUMEHO 8aHUEe O0NOTHUMETbHBIX PA30e108,
noonexcawux papabomye, 3aKiO4eHueno pabome).

1 BrmomnHenwe o0030pa JHTepaTypHBIX HCTOYHHUKOB, IO TeMeE
paboTsI.
2 Bbu1 npoU3BENICH pacueT JIEKTPUUECKUX HArpy30K

3 boum BBIOpaHEl ONTUMAIBHOE KOJIMYECTBO U MOIIHOCTb
TpaHC(HOPMATOPOB COOCTBEHHBIX HY XK.

4 TIpousBeneH pacuer pacnpenenutenabHoit cetd 6 u 0,4 kB.

5 BbInosiHEH pacyer TOKOB KOPOTKOTO 3aMbIKaHUS

6 PaccunTaHbl yCTaBKH peJeHHON 3aluThl TpaHCHOPMATOPOB
COOCTBEHHBIX HYXI.

7 Ounenka (HHUHAHCOBOM M 3KOHOMHYECKOH 3((EKTUBHOCTH
MIPOEKTA.

8 Jlyst 3ammThl IepcoHana OT MOPAXKEHHs HJICKTPHYCCKUM TOKOM

CNIPOEKTUPOBAH KOHTYP 3allUTHOTO 3a3emJieHus PY — 6 kB

9 IIpousBeneH pacuer OCBEIICHUS

IlepedeHns rpa H9eCKOro MaTepuaJia

(c moynbIM yKa3anuem 00513am enbHbIX Yepm edcell)

[IpyHimmuansHast  cxeMa CcOeIUHE HUI

HI'POC

QJICKTPUICCKUX

KoncyabTaHThI 0 pa3ieaM BbIMYCKHON KBAJU() UKAMOHHON PadoThI

(c ykazanuem pasoenos)
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PE®EPAT

Beimycknas kBanuduxanmonnas padora cocrout u3 106 c., 14 puc., 25 Ttabmn., 20
UCTOYHUKOB, 10 mpwt.

KiroueBnie CJIOBa: MaJIOMaCJIIHBIA BBIKIIFOYATCIIb, BaKYYMHBIﬁ BBIKIIFOYATCIIb,
KOMILJIEKTHOE paclpeleNMTeNbHOE YCTPOMCTBO, SJEKTpUYecKas CTaHIUsA, SHEProcucrema,
COOCTBEHHBIE HYXKBI, TpaHCPOPMATOP.

KiroueBbie crnoBa Ha anmmiickom: low-oil circuit breaker, vacuum circuit breaker,
complete switchgear, power station, power system, its own needs, the transformer

OOBEKTOM UCCIIEIOBAaHUS SBJIIETCS CXeMa JJIEKTPOCHAOXKEHUSI COOCTBEHHBIX HYXKII
sHeproOnoka cr.Nel Hazaposckoit [POC.

Ilenpto pa®oThI: MOKa3aTh AOMYCTUMOCTb M I1€1€CO00Pa3HOCTh 3aMEHbI MaJOMaCIsSHBIX
BoikTtouarened tuna BMI-133 B PYCH Ha coBpeMeHHble BaKyyMHbIE€ BBIKIIOUATENIM THUIIA
BB/TEL, Tak ’xe miaHupyercsi 3aMeHa ycTapeBUMX (M3MYEeCKu CHIIOBBIX Kabeneil Tuna ACBIT
Ha AAIIBY. IlponsBoauics BHIOOp CHUIIOBBIX TpaHCHOPMATOPOB ISl IBYXTPAaHCPOPMATOPHOM
TIL

Llens pabGotel Ha amrmmiickom: show the admissibility and expediency of replacing the
low-oil breakers HMH-133 in switchgears its own needs for modern vacuum circuit breakers
type BB/TEL, also it planned to replace outdated power cables to physically type ASBG on
AAShvU. It produces a variety of power transformers for the two-transformer TS

B mpouecce nccnenoBanus NpoBOAUIUCH PACUETHI SJEKTPUUECKUX HAarpy30K Ha CTOPOHE
6 u 0,4 kB, a Taoke Harpy30K OCBEILICHUS, TPOU3BEJICH pacueT pacnpeaenutensHoi cetu 6 u 0,4
KB, BBINOJIHEH pacyeT TOKOB KOPOTKOTO 3aMbIKaHUS C II€JbI0 BHIOOpa KOMMYTAllHOHHBIX
anmnaparoB U MpoBepkod ux Ha jAeiictBue TokoB K3. PaccumTanbl ycTaBKU peneiiHON 3allMThI
TpaHcHopMaTOPOB COOCTBEHHBIX HYXI.

B pesynbraTe mccienoBaHHs MO pacdeTaM 3JIEKTPUUECKUX HArpy30K OBLIM BBIOPAHBI
ONTUMAJIbHOE KOJIMYECTBO M MOINHOCTH TpaHCHOPMATOPOB COOCTBEHHBIX HYXKJ, BBIOpaHBI
MapKil W CeYeHUs KaOeNbHBIX JIMHUM M TPOBEPEHBI MO JOMYCTHUMBIM Harpy3kam W TOTepH
HanpspkeHus. [l 3alMThl epcoHaia OT MOPAKEHHS DJIEKTPUUYECKUM TOKOM CIPOEKTHPOBAH
KOHTYp 3allMTHOTO 3a3emiieHus PY — 1.

OxoHoMHYecKass A(PPEeKTHBHOCTH/3HAUUMOCTh paOOThI: MPOBEACHHBIM TEXHHUKO —
SKOHOMHUYECKUN pacyeT MoKaszajl, 4To MpOoeKT MoaepHu3anuu PY — 1 o0namaer 3KOHOMUYECKOM

HGHGCOO6p33HOCTBIO.
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Cnmcox ucnoJib3yeMbIX COKpaleHu i
['POC - rocynapcTBeHHas pailOHHAS JIEKTPOCTAHLINA
CH — coOcTBeHHBIE HYK/bI
3PV — 3akppITOE pacupenemmTeIbHOE YCTPOUCTBO
[1C — moactanums
K3 — kopoTkoe 3aMbIKaHuE
IITD — npaBuiia TEXHUYECKOM IKCILTyaTalluu
[ITh — nmpaBua TexHUKH 0€30MTaCHOCTH
P3A — peneitnas 3amura 1 aBToMaTyKa

PYCH - pacnpenenurenbHO€ yCTPOUCTBO



BBenenne

Hazaposckas ['POC - 3T0 mpOMBILIUIEHHOE NPEANpHUITHE, HA KOTOPOM
IIPOM3BOJMTCS  DJIEKTpUYECKass W TeIUIoBas JHeprusa. [naBHas cxema
anekrpudeckux npucoequnenuii [ POC npusenena B [[Ipunoxenue 3].

CocrtaB: CH - mexanu3mbl, nipuBojnble nBuraren, PYCH, snemeHTh,
nutatonie PYCH, oGopynoBanue st oToruieHus, ocpemeHus. [Ipu BeiOope
VMCTOYHHUKOB IMUTAHUS U UX CPABHUTEIILHOM OLICHKE CJIEYET YUYUThIBATh 3HAUECHUS
Harpy30K COOCTBEHHBIX HYXKI. Jloysa smekTposHepruu, pacxomyemoir Ha CH
Omoka cTaHmuMM, padoTalole Ha YroJbHOM TOIUIMBE C JJIEKTPUYECKUM
NPUBOJOM BCEX MeXaHu3MOB 6-7,5 % oT oOmero oOnema BbIPAOOTKH
anektpodHepruu. Cucrema nuranuss CH ctaniuum 3aHMMaeT 0co00€ Moj0KEHUEe
cpenu apyrux —notpebutened  sHeprocuctembl. HopmanmbHas — pabota
AIIEKTPOCTAHIIMM BO3MOHA TOJBKO MPHU HAACKHOW paboTe BCEX MEXAHHW3MOB
CH, 9T0 BO3MOYKHO JIMIIIb TP UX HAJEKHOM dJIEKTpocHa0)eHuu. [lotpedurenu
CH otHocsTca k notpedurensam | kareropun. Hapyiienue paboTbl MEXaHU3MOB
CH Bnewer 3a co00#l pacCTPOWCTBO CJIOKHOTO TEXHOJIOTHYECKOTO ITHKJIA
MIPOU3BO/ICTBA ANEKTPOIHEPTUH, HAPYIIEHUE paOOTHI OCHOBHOTO 000pYAOBaHUS,
a MTHOT/Ia ¥ CTAHIIMM B 1IEJIOM M pa3BUTHE aBapuu BO Bcel sHeprocucteme. Cxema
siueiiku PY-1 npusenena B [[Ipunoxxenue UJ.

OueHb BaXHBIM SIBISIETCS U TPeOOBaHHME SKOHOMHUYHOCTHU, IMOCKOJIBKY
notpebnenue sHeprun CH Oorbiie, yem B 000N OTpaciu MPOMBIIIIEHHOCTH.
Jna oOecrneyeHUss HSKOHOMHUYHOCTH U HAJIEKHOCTU  DJIEKTPOCHAOKEHUs
HEOOXOAMMO YK€ B Hayaje MPOEKTUPOBAHUS MPEAYyCMaTpUBaTh PallMOHAIBLHOE
MOCTPOEHHUE BCE CUCTEMBI DIIEKTPOCHAOKEHUS U ANEKTPUUECKUX CETEH.

B naHHOM mpoeKTe TIaHupyeTcsl 3aMeHa MaJlOMAacCsIHbIX BBIKIIFOYATENIEN Ha
BAKYYMHBIE, B CBSI3U C TEM, UTO MAJIOMACJISIHBIE BBIKJIIOUATENN HA JaHHBIN MOMEHT
BpEeMEHU YycTapenu (U3MYecKu U MOpaibHO. Tak e IUIaHUpyeTcs 3aMeHa
ycTapeBmmx (u3udecku cuioBbix kabemedt tuma ACBI ma AAIIBY, rmaBHOMU
OCOOEHHOCTBIO KOTOPBIX ABJISAETCS YTO OHM MOTYT UCIOJb30BaThCs B CpPENax C

BBICOKOM KOPPO3UMHOW aKTUBHOCTBIO U HE PACHPOCTPAHSIOT TOPEHUE.
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1 O6ume cBenenusi 0 Hazaposckoii 'PIC

1.1 Hcropuyeckasi cipaBkKa

CTpouTensCTBO HOBOM TEIIOBOM AeKTpocTaHMM B HazapoBo Havanoch B
1955 r.

Jlata ocHoBanus - 9 HosiOps 1961 r. B srOoT neHb ObLT BBEIEH B
HKCILTyaTallUIO TIEPBBINA SHEPTOOIOK.

B mae 1959 r. pemenuem LK BJIKCM ctpoutensctBo Hazaposckoii [ POC
OB1T0 00BsABICHO Beecoro3HOM yaapHOH KOMCOMOIIBCKO -MOJIOJICKHOW CTPONKOM.
Cranuust cTpowsnach BOJM3M KPYHHBIX MecTOpoxaeHni KaHcko-AYHMHCKUX
DHEPreTUUECKUX YIJVIEH W IJIaHUpOBajach Kak (uiarMaH TEIUIOBOW SHEPTETHKU
KpacHospckoro kpas. Ee npoektHas MomHocTh cocTasisuia 1400 MBT.

A B 1976 rony ocyiecTBIWIaCh NPUEMKA JIEKTPOCTAHLIUN B MTOCTOSIHHYIO
POMBIIIIEHHYIO SKCIUTyaTaluIo.

Ha cranmuun ObuUTM OTpabOTaHBI CXEMBI CHXKUTAHHS Oyporo yrJis,
Ompe/ielieHbl OCHOBHBIE HAIPaBJICHUS KOHCTPYKLMH KOTENLHBIX arperaros,
reHeparopoB, TypOouH s 3HeprobjokoB 150 m 500 MBT, BBIpaOOTaHBI
HarpasJIeHUs] B KOHCTPYKIUU (DyHJAMEHTOB.

HNmxenepusie pemenusi Hazaposckoit 'POC Obumi BCTIONB30BaHbI MU
CTPOMUTENLCTBE U BBOJE B dKcIuTyaTanuio bepezosckoit I'POC, KpacHosipckoi
['POC-2 1 MHOTHX IPYTUX TEIJIOBBIX AJIEKTpOCTaHIMK CUOUpH.

28 ampenss 2012 r. B xonme peopranuzaimuu rpynnsl «Cubupckas
redepupytomias kommanusi» (CI'K) Hazaposckas ['POC Obuia BbineneHa u3

coctaBa OAO «Enuceiickas TI'K (TI'K-13)» B otamenpHoe akuuMOHEpHOE

00I11IeCTBO.
o CtpoutensctBo HI'POC nauato B anpene 1955 r
o 9 HOs10pa 1961 1. - BBOA B AKCIUTyaTaluio 3Heprooaoka Nel.
o 14 peBpans 1962 r. - BBOJ B 3KCIUTyaTanuio sHeprooaoka No2.
° 9 nexabpst 1962 r. - BBOJI B DKCILTyaTanuto dHeproooka No3.
o 31 uronst 1963 1. - BBOA B AKCIUTyaTalio d3Heprooioka Ne4.
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o 25 centsi6ps 1964 r. - BBOJ B 3KCIUTyaTalnio sHeproodsoka NoS.

o 13 aBrycta 1965 1. - BBOJI B SKCILTyaTaIyio 3Heprooaoka Neb.

° 18 nexabps 1968 r. - BBOA B IKCILIyaTaruio sHeproooka Ne7.

MouHocTh 3nekTpuueckoi ctanuuu 1120 teic. kBT, PacnosioxkeHa B 10ro-
3amagHoi yacti Boctounoit Cubupu, Ha 1eBOOEpeKHOM MOWMEHHOM Teppace peku
YynsiM — nputoka peku OOb, B uepte ropoaa Hazaposo KpacHosipckoro kpas.
Kinnmar pailoHa — KOHTMHEHTAJIbHBIM, C CYPOBOW INPOJOJDKUTEIILHOW 3UMOU H
KOPOTKUM XapkuM JietoM. CpeaHeroaoBas TemIeparypa Hapy»KHOTO BO31yXa -
8,0°C, cambIii XOJOAHBIN MecsIl — SHBAPh (tys 40 -43°C), caMblii TEIUIBINA MeCSI] —
uionb (t, 1o +35°C).

Tommuo — 6ypsie yrim HazapoBckoro mectopoxaeHust Kancko -A4rMHCKOTO

OacceifHa, pacTOMOYHOE TOIUIMBO — Ma3yT.

[lo mpoekTy cTaHIus [OOo/bKHA ObUla WMeTh MommHOCTh 1400 MBT.
CoBpemenHas yctaHoBieHHas MoiHOCTh 1308 MBT Obl1a nostyueHa B pe3ysbTare
PEKOHCTPYKITUU CEABMOT0 YHEProOIOKa.

OO6opynoBanue BkItOYaeT 6 OJIOKOB MoOIIHOCThIO 10 135 MBT 1
1 snepro6s10k MoHOCTHI0 400 MBT, 12 mapoBbIX KOTIOB NPOU3BOIUTENBHOCTHIO
no 250 %, u 2 xomia mo 650 %,. BBoJ B sKCIUTyaTauio MocieaHero OJioka ObLI
OCyHIECTBIIEH B 1968 rony.

Hazaposckas I'POC sBigercs oAHUM U3 KpPYNHEWIIMX I[TOCTABIIUKOB
ANEKTpUUECKOW dHeprud Ha pbiHOK. [POC Haxomurcss Ha mnepecedeHuu
MarucTpajibHbIX JJIEKTPUYECKUX ceTell. Uepe3 TeppUTOPHUI0 CTAHIIMKM MPOXOIUT
muHuA dnektponepenadn S00 kB, nmepenaromias 351ekTpo’HepTrrio B KpacHosipck u
ropojakpas-A4nHCK, YKyp, Jlecocubupck, a Takxke cocenHue peruonsl - Kyzoacc
Pecnyonuky Xakacus, u Pecniyonuky TeiBa. Kpome Toro, ctanuus odecrieuuBaer
TEIJIOM MPOMBIIUICHHbIE U CEIbCKOXO3SIMCTBEHHBIE IPEATPUITHS, IPEATPUITHSL
COLMAILHOM cephl U xuiible 1oMa ropojaa Hazaposo.

I'POC cocTOUT U3 CIEAYIONMX COOPYKEHUH: TJIaBHBIA KOPIYC; KOPITYC

XUMBOJOOYHUCTKH; 0ObETUHEHHBIN BCIIOMOTaTEIbHBIN KOPIYC U IPyrue 00HEKTHI
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TOIUIMBHOTO  XO3SICTBa; MacjaoMa3yTOXO35MCTBO; OOBEKThl TEXHHUYECKOTO
BOJIOCHA0XECHWSI; 30JI0YJIaBIIMBAHUS 1 30JIOIIAKOYJAICHUS, a TAKKE COOPYKEHUI
AJIEKTPUUECKON YaCTH JIEKTPOCTAHIIUH.

CxeMa KOMIOHOBKHM JJIGKTPOCTAHIIMM OJIOYHAsA: JIBa KOTJa — TypOWHaA —
reHeparop — MOBBIIAOIMKA TpaHchopmarop. Pacnonoxenue typOoarperaron B
MAIIMHHOM 3aJIe TIOTIEPEYIHOE.

TexHoJIornuecKui LIAKJT MMPOU3BOJICTBA 3JIEKTPOSHEPTUU Ha
AIIEKTPOCTAHIIMKM TIOJHOCThIO MEXaHM3WpOBaH. [l OJ0Ka HCTOJB3YIOTCS JBa
nuTaTeNbHBIX Hacoca mapku [19 - 320 —200, tum snextpoasurarens 2AM3-
5000YXJI4. B KOTENbHOM OTIEICHUH UCIIOJIb3YIOTCS: IIAXTHBIE MEJTbHULIBI MAPKHU
[IMT — 1500/1900 (o uerbipe MENbHHUIIBI Ha KOTE), TUM AJIEKTPOBUIATEINS
JA30-4-400Y-18Y1; ycTaHOBKM MNIIaKOYJaJICHUsI, TUI 3JieKTpoaBurarenss 4AM
180S2-Y3; nyteeBble BeHTwisiTOpbl Mapku BJIH — 24, tun snekrpoaBurarens
JA30-13.42-8; neimocockl Mmapku JI — 21,5, tun snexrpoasurarens JJA30-18-10-
10/12. Ha otmetke 0,0 M OyHKEpHOM ATAXKEPKH PACIIOIOKEHBI paCIpPEeTyCTPOICTBA
coOcTBeHHOTO pacxoga anekrposneprun 6,0kB m 0,4xB, Ha oTmerke 9,0 M
OmouyHble MUWTHI yrpaBieHus [1]. YiaenpHBIH pacXoj TOIUIMBA Ha BBIPAOOTKY
AIIEKTPUIECKONM DHEPTUM U PACXO]l IJICKTPUUECKOW SHEPTHH HAa COOCTBEHHBIC

HYXbl IpuBesieH B Tabmuie 1.1.

Tabmuna 1.1 YaensHbIH pacxoa TOTUIMBA HAa BBIPAOOTKY AIICKTPUUIECKOU

OHCPI'UN U pacxonq 3J'I€KTpPI‘-ICCKOI>i OHCPI'UM Ha COOCTBEHHBIC HYXIbI CTAHIINU .

VYaenpHBIM pacxod TomiauBa Ha BbIPaOOTKY | Pacxom 3/ Ha  COOCTBEHHBIE  HYXKJbI
3/3,r/kBt*u 3a 2015 rox. Bcero,kBr*4 3a 2015 rox.

391,31 95212 078

1.2 Cxema 3J1eKTpPOCHAOKeHUsI CO0CTBEHHBIX HY:K/ JHeproodJioka cT.Nel
[Nlotpebutenu CH ctanuuu otHOCcsTCA K | Kareropum 1o HageKHOCTH
MUTAHUS U TPEOYIOT NIEKTPOCHAOKEHHUS OT JBYX HE3aBUCUMBIX UCTOYHUKOB. 715t
obecrieueHus: COOCTBEHHBIX HYXJ OJJIEKTPOCTAaHIMM Ha HamnpsbkeHue 6 kB
UCIIOJIb3YIOTCS TpaHC(POpMATOPBl COOCTBEHHOTO Pacxojia MOIIHOCTBIO 25 ThIC.

kBA, pe3epBHOE MHUTaHKUE OCYIIECTBISIETCS OT TPAHC(POPMATOPOB MOILTHOCTHIO 25
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Teic. KBA wHanpsoxenuem 110/6 xB. Paboume TpanchopmaTopbl COOCTBEHHBIX
HYXJ MPUCOCIUHSAIOTCS OTHAlKoi OT 3Heprobyioka. J[OCTOMHCTBOM TaKOro
NPUCOEANHEHNS SIBJISIETCS YMEHBIICHHE KOJIEOaHUI HAIpsKEHUSI B CUCTEME
COOCTBEHHBIX HYXKJ IpPU KOPOTKMX 3aMBIKaHUSIX B CHUCTEME WIH 3a
TpancopMaTopoM OJIOKAa W COXpPAaHEHHE MHUTAaHUS COOCTBEHHBIX HYXI OT
TEeHepaTopoB Jae IMpPU KOPOTKUX 3aMBIKAHMAX Ha IIMHAX [OBBIIICHHOTO
HaInpsHKEHUS " npu OTKJIFOUYEHNN OT HUX BCEX OJIOKOB.
YuuTslBas BBICOKYIO HAJEKHOCTb KOMIUIEKTHBIX 3aKPBITBIX 3KPaHUPOBAHHBIX
IIMHOTIPOBOJIOB C pa3AeibHBIMU (Pa3zamMH, KOMMYTAIIMOHHYIO amlaparypy B Lenu
OTBETBJICHUS HE ycTaHaBiuBaloT. OTcoeauHeHne TpaHchopmaropa cOOCTBEHHBIX
HYXJ OT TE€Heparopa BO BpEMs PEBU3UNH M PEMOHTOB OCYUIECTBIISIETCA MPHU
NOMOIIY IIMHHBIX Pa3bEMOB.

Tpanchopmaropsl 6/0,4 kB ycraHaBiMBarOTCSI B IIEHTpax Harpy3Kd: B
KOTEJIbHOM U TypOMHHOM oTAeNeHuH. TpanchopmaTopbl MOIHOCTHIO 6osee 1000
KBA He NpUMEHSIOTCSA, Tak KaK WX NPUMEHEHHE MPUBOJUT K 3HAUUTEIHHOMY
yBemmueHnto Toka K3 B cetn 0,4 kB. Coopubie mmnbl 0,4 kB ceKmoHUpyoTCS
JUT TIOBBILLEHUS HAJIeKHOCTH uTaHus. Kaxnas cexkuus oGecnieunBaercst padoyum
Y PE3EPBHBIM [TUTAaHUEM, BKIFOYAEMBIM aBTOMATHYECKHU.

PacnpenenurensHoe yCTpOMCTBO COOCTBEHHBIX HYK/T BBITIOJIHSIIETCS C OJTHOM
cucTeMod cOoOpHBIX WMH. Ha snexkTpocTaHuuu OOJIBLIYI0O YacThb HArpy3Ku
COCTaBJSIIOT AJIEKTPOJBHUraTeNld HampspkeHHneM OkB; ocTanbHble JABUTATENH
MonmHocThi0o MeHee 170 kBT u ocBerurenbHas Harpy3ka MNUTAlOTCA OT CETH
380/220 B. B cOOTBETCTBUU C 3TUM MPUMEHSIOTCS ABE CTYNEHU TpaHCHOPMALIUH:
C TEHepaToOpHOro HampsbkeHuss 18 KB Ha HampsbKEHHME OCHOBHOM —CETH
coOCTBeHHBIX HYX 6 KB u manee ¢ Hanpspkenus 6 kB Ha Hanpspkerne 380/220 B.
Ha xaxaprit 070K MIPUXOTUTCS 1O IBE CEKIIMU COOCTBEHHBIX HYX 6 KB. Hammamne
nByx cekuuii 6 kB Ha OJOK MO3BOJISIET NPHUCOECAUHATH OTBETCTBEHHBIC
NyOIUpOBaHHBIE MEXaHU3Mbl COOCTBEHHBIX HYXKZ (ABIMOCOCHI, BEHTHJISITOPHI,

HUPKYJILIOUOHHBIC, IMUTATCIIbHBIC, KOHACHCATHLIC HaCOCBI) K pasHbIM CCKLUAM H
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TEM CaMbIM OCTaBIISITH OJIOK B paboTe (CO CHMKEHHOW MPOU3BOIUTEILHOCTHIO)
JIaKe TP NOJHOW MOTEPE NMUTAHUSA OJTHOU U3 CEKLIUU.

Mexanu3zmbl COOCTBEHHBIX HYXK]I CTAHIIUU UMEIOT AJIEKTPUUECKUNA TTPUBO/I.
OCHOBHBIMH HAPSIKEHUSIMU, IPUMEHSIEMBIMU B HACTOSIIIIEE BPEMSI B CUCTEME C.H.,
SBISIOTCS 6 KB (17151 anexTpoaBurareneit MouHocThio 6osiee 200 kBT) u 0,38/0,23
KB U1 OCTanbHBIX JIEKTPOABUTaTENICd U OCBEIICHHs. Ha cTaHImy UCnoib3yroTcs
ACUHXPOHHBIE AJIEKTPOABUTATENIM C KOPOTKO3aMKHYTHIM POTOPOM. DTH ABUTaTENIN
KOHCTPYKTHBHO MPOCThI, HAAEKHbl B OJKCIUIyaTallud, HWMEIOT CPaBHUTEIbHO
BBICOKHNA KOA((MHUIIMEHT TIOJIE3HOTO JEUCTBUSA. bBONBIIMM MpEenMyIeCTBOM
ACHHXPOHHBIX JBUTATEIIEN ¢ KOPOTKO3AMKHYTBIM POTOPOM SIBIIIETCS BO3MOKHOCTh
UX IyCKa OT MOJHOTO HAIPSKEHUSI CETH 0€3 CTeIUAIbHBIX MTyCKOBBIX YCTPOMCTB U
CIIOCOOHOCTh TPYMIIBI AJIEKTPOABUTaTENIe BOCCTAHABIMBATh HOPMAIBbHBIN P €KUM
paboThl ToCiie TIIyOOKHMX MOHM)KCHHM MHUTAIOIIEr0 HAMpsHKEHUS (CaMo3aIryck).

Cxema nurtanust PY-6xB-1A, 1b npuBenena Ha pucyske 1.1.

- G-
= i

= HH- | 1 [P fone- [ ELL N e TH | TH-
i

_ TR :.‘__-PD[._HI' T}
| _P[':'I;r_-L

o el

i el R
e
r = E!l =
e
Bt

[ el e

f] R e

s
=

]
= @ -
%@E—@

=

3
-

(]

P] BAR T
sl ;
] a1l
f] PR

L 1B

g| =2l 2

b=
o
=
N
b
14
=

el I

.

1|43 A ) 45

é
f1A- 2142 By
fies

liee FTCA.51

o
én
o
—
™

e
i

ot ez o s Pt [ e 1T 1
a | [nee|ies

'é
]

TCP- | TCE: [ Wi | DIk
TR4AL1026] - 14 | =30

e

o

T o

] 7
T Y| ol =
e I

T ol e
£
st B H |f e

]
14

el b
e ]e
e
.

e O
e e
e ]

= § felll——> -

2 [ e

i
i

ar PY.feB24 au bl o lWNT-1 N.&

] R AR R 1R|W1E] MBS pHEI pIED | BH- | K- |Paspana)
2 4|2

8| 1A | navassa

Llens ynpasnaHus

—_— — oF FY-GeB-24 #ri B8 or WNT-1 1.8
| [
B2 u-\f 30 3 B2 )ﬁaa ;\-t E
| & s 1A | B . 1A Pucynox Ne
T ,)""" T - - - Cxema nutadua PY-6kB-1A, 16
& & SNEKTRHYECKAR L

Pucynok 1.1 - Cxema nutanust PY-6xB-1A, 1b

15



2 MoaepHu3anms cxeMbl COOCTBEHHBIX HYXK/

B anextposHepreTrueckux cucTeMax OOJBIIMHCTBA CTpaH MHUpa Ha
CMEHY YCTApEBIIMM THUIIAM BBIKIIOYATENEH B MOCJIEAHUE TOJbl MPUXOISAT
AJIETa30BbIEC, U BCE Yallle, BAKYYMHBIE BBIKITIOUATEIH.

Bakyymuble  Beikmouaremn  BB/TEL — wumeror  cepTudukath
COOTBETCTBUSI CTAHIAPTY MEXKIAYHAPOMHOMU 3nekTpoTexHuueckorn MOK 56,
ceptudukar coorBerctBus 'OCT 687-78. JlaHHbIC BBHIKIIIOUATETN 00J1aaI0T
PAIOM TPEUMYIIECTB: MPUBOJAHBIE YCTPOMCTBA BaKyyMHBIX BBIKJIIOUATENEH
MOTYT paboTaTh OT CETH Kak MOCTOSIHHOTO TaKk W MEPEMEHHOTO TOKa , 4TO
MO3BOJIIET 3HAYUTENIILHO CHHU3UTH PACXOJAbl Ha MX cojep:kanue. bnaronaps
TOMY YTO XOJI KOHTAKTOB BaKyyMHOU JyrOracUTEILHONU KaMephl COCTaBIISIET
6-10 mm (y w™macmsaabix Oomee 200 MM) , JOCTHTaeTcsi BBICOKOE
OBICTPOJICUCTBHUE U TAKXKE COXPAHAETCS MEXAHUYECKHUM pecypc IMOBHKHBIX
4acTe CUCTEMbI KOHTAKTOB BBIKIIHOYATEJIS.

BakyyMHbIe BBIKIIIOYATENIM MPOCTHI B SKCIUIyaTallMud, YTO CHMXKAET
pacxoabl Ha OOCHIy)XuBaHUE, HE TpeOyeT NEepHOaMYEcKUX (IJIAHOBBIX) ,
TEKYIIUX, CPEIHUX M KalUTAIbHBIX PEMOHTOB B TE€UEHHE BCETO CPOKa MX
CITY>KOBI.

N3 o0TeyecTBEHHBIX NPOU3BOAMUTEICH BAKYYMHBIX BBIKJIFOUYATEIICH
ciaenyer BwineuTh Gupmy «TaBpuma Onektpuk». Brimyckaempie 3TOMU
dbupmoit Beikmrouarenu cepun BB/TEL aBnsroTcs caMbiMu COBpEMEHHBIMH B
BAKYYMHOU KOMMYTAI[MOHHOW TEXHUKE U DJIEKTPOMEXAHUKE, MO3BOJISIONINE

CO3/1aTh amnmnaparbl, He TPEOYyIOIIME PEMOHTA B TEUEHHE BCETO CPOKA CITYKOBI

[3].

2.1 OcHOBHOE coJep:KaHUEe MOJAECPHU3ALUHU

OcobeHHOCTRIO Haxomsmxcs B 3kcruryaranuu ssueek KPY, KPYH u
kamep KCO, KPH c BeIktouatensiMu NpEeKHUX JIET BBIITYCKa SBJISETCS TO

OGCTO?IT@J'H)CTBO, 4TO Ha I[ﬁHHI)Iﬁ MOMCHT BPEMCHH 3THU BBIKIIIOYATCIIN, KAaK
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NPaBUJIO, SIBISIOTCS YCTAPEBIIMMU (PU3UUECKH U MOPAIbHO, B TO BPEMsI KaK
OCTaJIbHBIE DJIEMEHTHI SYEEK U Kamep €I1e BIIOJIHE IPUTOAHBI K DKCIUTyaTalun
Y CMOTYT IIPOCITY’KUTb ONPEIEICHHOE BPEMSI.

Takum 00pa3zom, Mpu MPOBEAECHUN PEKOHCTpYKIMU PY sHeprobioka
Nel mepen Hamu BcTaeT BOIpoOC: JIMOO 3aKyNaTh B3aMEH YCTAPEBIINX SYEEK
KPY umu kamep KCO HOBbIE sIUEHKH M KaMepbl B MIOJHOM KOMILIEKTE, 00
OCTaBUTh B IKCIUTyaTallMH CYIIECTBYIOLIME SYEUKU U KaMEPbI, 3aAMEHHUB B HUX
yCTapeBIlME BHIKIIIOYATENN Ha 00Jiee COBPEMEHHBIE.

[IpeumyiiecTBOM BTOPOTO MyTH pPELICHUS] MPOOJIEMbl SBJISIIOTCS €ro
DKOHOMMYHOCTb, IIOCKOJIbKY IIPM peM3aluyd JOTOrO IIyTH 3aTparbl
OCYILECTBIIAIOTCS JIMILIb Ha MPUOOPETEHHWE HOBBIX BBIKIIIOUATENIEH M UX

aaarnTanyuio K CymeCTBYIOIINM sTUeHKaM.

2.2 ConocrTaB/ieHHEe XapaKTepUCTUK BbIKJIIOYATe/Iei

B mocnenHue roabl, Kpome XOpoImio ceds 3apeKOMEH 0 BaBIIUX
MAaCJISIHBIX M BO3JYIIHBIX BBIKIIOUYATEICH, B SHEPreTUUECKUX CHUCTEMAaxX
HAaYaJId TPUMEHSATHCS BBIKIIOYATENIN, JEHCTBUE KOTOPHIX OCHOBAHO Ha
COBEPIIIEHHO HOBBIX MPUHIIUIAX TallleHUs TYTH, TaK Ha3bIBAEMbIEC BAKYyMHbIE
BBIKJTIOYATENI KOTOPHIE UMEIOT OOJIBIINME MEPCIIEKTUBBI IS JIEKTPUICCKUX
CTaHIIMM W TOJCTaHUMWA. B 3THX BBIKIIOYATENIX KOHTAaKTHAs CHCTEMa
MTOMEIIICHA B BBICOKUI BaKyyM, BCJIEACTBUE YETO OHU U TMOJYyYWIA HA3BAHUE
BAKYYMHBIX.

[Ipouiecc OTKIIOYEHHSI B BAKYyMHOM BBIKJIKOUYATEIE MPOTEKAET CICAYIOIIMM
o6pa3zom. B MOMEHT pacxoskIeHHsI KOHTAKTOB IIOIIA/lb UX COMPUKOCHOBEHUS
YMEHBIIIAETCS, IUIOTHOCTh TOKa PE3KO BO3pacTaeT, METAT KOHTAaKTOB
IJIaBUTCST W HCHapsiercs B BakyyMme. I[Ipu »ToM Mexay KOHTaKTamu
oOpa3yeTcs TPOBOISIIMA MOCTHK, COCTOSIIMHA W3 TIApOB MeTalia
AJIEKTPOJIOB. 3aropaercsi Tak Ha3blBaeéMas BaKyyMHasl Jyra, KOTOpas racHET
IIPU IIEPBOM K€ IEPEXOJE TOKA 4Yepe3 Hynb. Yxke uepe3 10 mMkc mocie
MepexoJa TOKa 4epe3 HyJb JJIEKTPUYECKas MPOYHOCTh BAKyyMa JIOCTUTAET

ceoero mnoJyiHoro 3HadeHuss 100 MB/m. Ecmu x 3TOMy BpeMEHH pacTBOP
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KOHTAKTOB OK&XETCA JOCTaTOYHBIM [JIsI TOTO, YTOOBI DJEKTpUYECKas
IPOYHOCTb MEXKKOHTAKTHOTO IPOMEXYTKA cTasa OoJbIIIe
BOCCTAHABJIMBAIOILLETOCS HAINPSIKEHUs, Ayra NOTACHET OKOHYarelbHO. B
OPOTUBHOM Cllydyae TMPOU30MJET MOBTOPHBIM MNpoOOi MNpOMEXYTKa U
HNOBTOPHOE 38KUTaHUE TYTH.

CoBpeMeHHbIE BaKyyMHBIE BBIKITIOUATEIN PACCUUTAHbI HA OTKITIOYEHHUE
TokoB B mpenenax oT 1 go 31,5 kA npu HampsokeHusx 3—20 kB.
JlyroracutenbHas Kamepa BaKyyMHOTO BBIKJITIOUATENS MPEICTAaBISIET COOO0I0
FePMETUYECKUN BaKyyMHBIM COCYl M3 METaUla W CTEKJIA, B KOTOPOM
nojajaepkuBaercs Bakyym 10~4 Tla. Kopmyc kaMmepbl MOXKET OBITh U3TOTOBJICH
HE TOJIBKO M3 CTEKJIa, HO U U3 APYIUX W30JALIMOHHBIX MAaTEPUATIOB, KOTOPHIE
BaKyyMHO-TUIOTHO CBAPUBAIOTCS C METAIIOM.

BHyTpu KopIiyca HaxoIaTCs Ba KOHTAKTA: MOABUKHBIN, COETMHEHHBIN
C KOpIlyCOM MpHU TNOMOIIM CUIb(OHA, U HEMOJBWKHBIN. X0J KOHTaKTOB
coctanysieT Bcero 10—15 mm. Cpok cimyxk0bl kKamephl (pecypc) OUeHb BEIUK,
100—250 TeIc. oneparuii. {751 HEKOTOPBIX TUIIOB KaMep pecypc AOCTUTAET 2
MJTH. OTIEpaIMil BKIIFOUEHHS U OTKIIFOUCHHS.

CpaBHEHHE XapaKTEepUCTHK BBIKITIOYaTeNel nmpuBeaeHo B Tadbmmie 2. 1.

Tabmmua 2.1 CpaBHEHNE TEXHUYECKHE XapaKTEPUCTHK MATIOMACIISTHBIX
BhIKTIOUarenei Tua BMI'-133 u Beiximouareseid BB/TEL

Tun BRIKITIOUATEIIS

Xapakrepuctuka u mapamerpsl | BMI'-133 | BB/TEL BB/TEL 10- | BB/TEL 10-
BBIKITFOUYATEIEH 10-20 20 20

630/Y2 1000/Y2 1600/Y2
HomunansHoe Hanpsbkenue, kB | 6,0 10 10 10
HauOonbiee pabouee 6.9 12 12 12
HalpspkeHue, KB
HomMmHanpHEIH TOK, A 400/600 630 1000 1600
HomunanesHbIM TOK 20 20 20 20

OTKITFOUCHHS, KA

CobcTBEHHOE BpeMsl BKIIFOUCHUS

0,2+0,23 | 0,055 0,055 0,055
BBIKIIOYATEN, He Oojee, CeK
CobGcTBeHHOE BpeMs
OTKIIOYeHHUs BeIKTIOUarens, He | 0,1-0,18 | 0,015 0,015 0,015
ooiee, cex
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[lomnoe Bpems otkmouenus, e | 0,3-0,35 | 0,025 0,025 0,025
ooiiee, cex

Kinnmarnueckoe WCHOJHEHUE BBIKIOYATENEH - «Y», Kareropus
Pa3MEIICHUS - «2».

KimmaTtnueckue BHEIIHUE BO3AEUCTBYIOMIUE (PaKTOPHI:

o BepxHee pabodee 3HAYCHHE TEMIIEpaTypbl OKPYKAIOIIETO
Bo3ayxa — wmoc 55 °C (c yuérom mpeBbliieHUs: Temieparypbl B KPY wim
KCO);

o HIKHee pabouee 3HAYEHUE TEeMIIEpaTypbl OKpPYKAIOLIETO
BO31yxa — MUHYC 45 °C;

o BEpXHEE 3HaYCHNE OTHOCUTEILHOM BIaKHOCTH Bo3ayxa — 100 %
(c BOBMOKHOCTBIO BBINIQJICHUSI POCHI) MIPU TeMiiepatype mioc 25 °C;

o s eKTUBHOE 3HAUCHHE OTHOCUTENbHOM BIaxkHOCTH — 80 % mipu
temrmeparype mioc 20 °C;

o HanOoJbIIast BbicoTa Hall ypoBHeM Mopsi —1000 wm;

o COJiep>KaHNe KOPPO3MOHHO-aKTUBHBIX ar€HTOB B OKPY)KArOIIEeM
Bo3ayxe — ains armocdepst tuna Il (mpomsinmennas) mo FOCT 15150.

JI0CTOMHCTBA BAKYYMHBIX BBIKIFOYATEIIECH:

1)  mpocToTa KOHCTPYKIMU (OTCYTCTBUE KIIANIAHOB, KOMITPECCOPOB U
JPYTUX BCIIOMOTAaTEIbHBIX YCTPOUCTB) U HAIEKHOCTh B padoTe;

2)  OTHOCHTEIIHHO HeOOJbIIHEe TadapUThl U MACCa;

3)  OTCYTCTBHE CXAaTOTO BO3]lyXa WM TPAHC(POPMATOPHOT'O MaCIIa;

4)  wmanoe Bpems otkaouenus (0,03-0,05 c);

5)  OTCyTCTBHE MacJjia M JPYI'MX FOPIOYUX MAaTEPHAJIOB;

6)  BBICOKas CKOpOCTb BOCCTAHOBJICHUS IPOYHOCTH
JyTOraCUTENbHOTO MPOMEXKYTKA (OTCYTCTBUE IIYHTUPYIOIIUX PE3UCTOPOB);

7)  OecurymHas paboTa;

8)  orcyrcTBHE BEIOPOCOB B aTMOcdepy;

9)  ymoOHBI I OTKIIFOUYCHUS EMKOCTHOM HArpy3KH;

10) moaHas repMeTu3aIus AyroracUTeIbHOTO YCTPONCTBA,;
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11) 3HAYUTENBHBIA pecypc MPU KOMMYTAIMH HOMHUHATHHOTO TOKa
(30...50 ThICSIY omepariuii);

12) mpPOU3BOJILHOE MOJIOKEHUE KAMEPHI;

13) oTcyTcTBYeT ynapHas Harpy3ka Ha (yHIaMEHT, XapaKTepHasi JIIs
MAaCJISTHBIX BBIKITFOUATEIIeH;

14)  BakyyMHBIC BBIKITFOYATENN MO3BOJIIOT CO3/1aTh MAJIOTa0APUTHBIC
(mHOTO3TaXHBIE) KPVY;

15) Mamblii XOJ M CKOPOCTh KOHTAKTOB IO3BOJIIIOT MPUMEHSTH
JierKue, HeOOJIbIINE MPYKUHHBIE WM AJIEKTPOMArHUTHBIE IPUBOIBI;

HenocTarky BakyyMHBIX BBIKITFOUATEIICH:

16) BOJmM3M Hy/sd HaOJFOMAETCS Cpe3 TOKA, COMPOBOXKIAFOLIMIACS
NIep eHANPSDKEHUSIMU TIPU OTKIIFOYEHUH MaJIbIX WHAYKTUBHBIX TOKOB;

17) s 6opBOBI C IepeHANPSHKEHUSIMH HE00X01MMO TIpuMeHsTh RC -
nernouyku, OITH, m16o ucmob30BaTh BRIKITIOYATENH C 3JIEKTPOMEXaHUYECKUM
CrIocOOOM yCTpaHEHHS TePEHAIPSIKCHUS;

18) B BBIKIIOYATEISIX HA HAMPSKCHUH BhIle 35 KB HECKOJIBKO Kamep
HEOOXOAMMO COEAMHSATH MOCIEI0BATENbHO;

19) 1peOyroT OONBIIMX KANUTAIOBIOKEHHH, YTO OIMNPEIEsICT

AOBOJIbHO BBICOKYIO UX CTOUMOCTD.

2.3 ConocTaBiieHHE XapPaKTEePUCTUK CHUJIOBBIX KadeJei
Kabemn ACBI' mpemnasHaueHbl JJIsI pacrpenesieHus] dJICKTPUIECKOM

DHEPTHU B CTALlMOHAPHBIX YCTAHOBKAX JUUI CETeW Ha Hanpspkenue 1, 6, 10 kB.

Kabemn wmapku AAIIBY ¢ amOMUHHEBBIMU TOKOIIPOBOISIIIIMMU
KUJIAMU ¢ OyMaXHOM U30JISIMEN, TPONMUTAHHON BA3KUM MaJIOKaHU(POJIHLHBIM
COCTaBOM, B ATFIOMUHUEBOI 000JI0OUKE C HAPY>KHBIM IOKPOBOM B BHJI€ LIJIAHTA
n3 [IBX macTtukara ¢ yBEIMYEHHBIM JOIMYCTUMBIM TOKOM HAarpy3kKH Ha
HOMMHAIbHOE TiepeMeHHOe Hampsikenue 1 kB  wactoror 50 I
MPEUMYILIECTBEHHO HMCIOJb3YETCA ISl CTAIMOHAPHON MPOKJIAIKUA B CYXUX,
CBIPBIX, TIOXAapO — U B3PBHIBOOINACHBIX IOMEIIEHUSX, B CETAX C

W30JIMPOBAaHHON HEUTpallbl0, PACCUMTAHHBIX Ha HampspkeHue A0 35 kB
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gactoToi 50 I'l. Moxet ObITh UCTIOIb30BAH KaK B CYXHX, TaK M BO BJIKHBIX
IIOMELICHUX, B TOM YHUCJIE B CPEIAX C BBICOKOM KOPPO3UUHOW AKTUBHOCTBHIO
no cpaBHeHuto ¢ kabemsimu ACBI, KOTOpbI mpeaHasHaueH A
AKCILTyaTalluu CO cJ1aboi, cpeaHer KOPPO3UHHON aKTUBHOCTBIO.

Baxxnoii ocobenHocThI0 Kabens tuna AAIIIB aBiIsseTCsS TO, YTO OH HE
pacnpoCTpaHseT rOPEHHE IPU OJUHOYHOM MPOKIaKe. biarogaps yemy ero
IPUMEHSIOT B MOKAPO — B3PBIBOOIACHBIX ITOMEIICHUAX M Y4acTKax Tpacc.
Kpome toro AAIIIB MOXHO NPUMEHATH B 30HAX C MOBBIIIEHHBIM YPOBHEM
BHOpanmw [4].

[lapameTpsl CcuIOBBIX Kabenmeil W o0OOpydoBaHUS A0 U TIOCHE

MoiepHu3anuu npuBeneHsl B [[Ipunoxxenune A.1, A.2.]
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4 PUHAHCOBBIN MEHEIKMEHT, pecypco3¢PeKTUHBHOCTH U pecypcocOepexeHue

4.1 IlnaHupoBaHue NPOEKTA

[InaHupoBaHue KOMIUIEKCA MPEANoJiaraeMbiX padOT OCYIIECTBISAETCS B
CJIEIYIOLLEM TTOPSJIKE:

® OMpEJENEHUE CTPYKTYpPhI padoT B paMKaX HAyYHOTO MCCJIEIOBAHNUS;

® OMpE/eIeHUE YIaCTHUKOB KaXKI0U paboThI;

® YCTaHOBJICHUE NPOIOJLKUTENBHOCTH padoT;

® nocTpoeHue rpaduka MPOBENCHHS HAYYHBIX MCCIICI0BAHUA.

J171 BBITIOJTHEHUS! HAYYHBIX UCCIIEA0BaHU popmupyeTcs pabouas rpyrra, B
COCTaB KOTOPOM MOTYT BXOJWTb HAy4YHbIE COTPYJHUKA W NPENOJABATEIH,
WH)XCHEPHI, TEXHUKU W JTa0OPaHThI, YHCJIEHHOCTh TPYII MOXKET BapbUPOBATHCS.
[lo kaxgOMYy BHAY 3aIJTAHUPOBAHHBIX PA0OT YCTAHABIUBACTCS COOTBETCTBYIOMIAS
JOJDKHOCTD UCTIOJIHUTENEH.

B nanHOM pasznene cocTaBisieTCs MEpPedYeHb 3TanoB W paboT B paMkax
IIPOBEJICHUS.  HAYYHOIO  MCCJECAOBAHHUA W  NPOBOJMUTCS  pacCHpenesiCHUE
UCTIOJIHUTENEH 10 BUaAaM padoT.

[lopsimok cocTaBieHust 3TanoB U paboT, pacnpeieeHne UCTIOJHUTENEH 1o

JaHHBIM BUAaM paOoT nmpuBezeH B Tadmuie 4.1.

Tabmmma 4.1 — Ilepedyens stanos, paboT U pacTpenesieHUe NCTIOTHUTENCH

JlnuTeIbHOCTH
JlnuTenbHO
Ne padort B
OcHoBHBIE Copep:xanue JoKkHOCTL | €Th padoT B
Pa- KaJle HIapHBbIX
JTaNbI padot HCIOJTHHUTEJIsI padounx
0ot T JAHAX
ausx Tpi
P T
CocraBneHue u
PazpaboTka BepIICHIE
TEXHUYECKOTO 1 yIBep PykoBomuTenn 2 3
TEXHUYECKOTO
3ajaHus
3aJaHus
[on6o
2 Fo0p Nnxenep 6 8
JTUTEPATYPHI
O3HakoMmIIeHHE C O3HakomiieHHE
TEXHUYECKON 3 TEXHUYECKON Nnxenep 11 13
JOKyMEHTAaIM el JIOKyMEHTAaI el
U JIUTEPATYpOn Kanennapuoe
4 wianupoBanue | PykoBomutens 5 8
pabor
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[Ipogomkenue Tabmuiie! 4.1

Omncanme PykoBoautenn
5 IIEKTPUIECKOM e ’ 5 7
WHXKEHEP
CXEMBI
Bri60o
[IpoexktupoBanue | 6 p Nnxenep 4 6
o0opynoBaHUs
Pacuer
7 MEXaHN4YECKON Nnxenep 5 5
qacTu
8 Pacuet ToxoB K3 Wnxenep 6 8
Bei6o
Pacuer ycraBok 9 bIo0p PykoBoauTens 6 8
ycrporctB P3A
At Pacuer penerinon
10 p Nuxenep 8 10
3alUTHI
TexHuko-
HKOHOMMYECKOE Cocrasene
11 MTOSICHUTEITBH O Nuxenep 15 16
o0oCHOBaHUE
3aIUCKH
MPOEKTa

4.2 OnpenesieHue TPY10€MKOCTH BbITIOJTHEHUs padoT
Jns onpeneneHusi, 0)KUaaeMoro (CpeaHero) 3Ha4eHUsI TPYIAOEMKOCTH Lyyci
UCIIOJIb3YETCs clienytomias popmya:
3t . .+2-t i
___mini maxl
0o1Cl 5 (4.1)

Imet . — oxumaeMas TPyJ0EMKOCTh BBITIOJHEHUS I-0¥ paObOThI Yel.-IH.
004CI

t

tmini — MUHHMAaJIbHO BO3MOKHAs TPYIOEMKOCTh BBITIOJTHEHHS 3a1aHHOM
I-oif  paboThl (ONTHMHUCTHYECKAs OIICHKA: B NPEIINOJIOKCHUN Hambosee
0JIarOTPUATHOTO CTEYCHUS 0OCTOSTENLCTB), YEIL. -1H.;

tmaX| — MAaKCHUMAaJIbHO BO3MOKHAA TPYAOCMKOCTD BLIIIOJIHCHUSA BEIIIaHHOﬁ I-

oifi paboTbl (TMECCHMHUCTHYECKAas OIEHKA: B MPEINOJIOXKEHUH Hamboee
HEOIaronmpUATHOTO CTCUCHHSI 0OCTOSTEILCTRB), YEIT. -/TH.
Paccuutaem oxumgaemMoe 3HaUCHUE TPYAOEMKOCTH, YEIL. -TH.

3.242.3

.= 2,4
04CI 5
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Omnpenensercss NPOAOJDKUTEIILHOCTh KaXA0M paboThl B pabouux AHIX T,

yIII/ITI)IBaIOHIaSI HapaJ'IJ'IeJ'IBHOCTB BBIITIOJIHCHUA pa60T HECKOJIbLKUMHU
HUCITIOJIHUTCIIAMU.
T — ODlCi
pi 4.
i (4.2)

'nme T .- mpOaODKUTEILHOCTh OJHOM PadOThI, pad. JH.;
Di

t . — oxugaemas TPyJOEMKOCTh BBITIOJHEHHUS OJHOU pabOThI, YeIl. -/IH. ;
00(CI

qi — YUCJIEHHOCTb UCTIOJHUTENEH, BHIMOIHSIONIMX OJJHOBPEMEHHO OJIHY U
Ty e pa0oTy Ha JJaHHOM 3Tare, 4ell.

PaccuurtaeM npoaomKUTeIbHOCTh KOKI0U padoThl, pad. JaH.:

T =24 10
pr 2

4.3 PazpaboTka rpaduka npoBeeHusi NpoeKTHPOBAHMS
Hanbonee ynoOHBIM M HArJSAHBIM SIBJSIETCSI MOCTPOEHUE JIEGHTOYHOTO
rpaduka npoBeeHNs HaydHbIX padoT B popme nquarpammsl ['aHTa.

Jlna moctpoenust rpaduka, JIUTEILHOCTh KaXIOTO M3 3TanoB padoT u3

pabouux AHEH clemyeT NepeBeCTy B KaJICHIapHbIS JHU.

T.=T .-k
Ki  pi Kan

(4.3)

I'ne Tm' — TPOJIOJDKUTEIIEHOCTD BBITIOJIHEHUS Il padOThI B KICHIAPHBIX JTHSX;
Tpi — MPOJIOJDKATEIIHFHOCTD BBIMOJIHEHHS I-i padOThI B pabOUHX JHSX;
kKan — KOX(pHMIMEHT KaeHIapHOCTH.

Koadduiment kaneHaqapHOCTH ONpeaensaeTcs no caeayromei Gopmyie:

T

k — Ka

Kan 6blX B np (44)

I'me T  — KONMYECTBO KAJICHAAPHBIX JHEU B FOJY;
Kan
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T —KOJMYECTBO BBIXOAHBIX THEN B TOAY;
8bIX

T —KOJIMYECTBO NPaA3JHUYHBIX JHEH B TOLY.
np

Paccuurtaem ko3ppuIueHT KaneH1apHOCTH:

365

k =———=148
Kar  365-118
3areM HaieM JJIMTETbHOCTH pa0OT B KAJICHIAPHBIX THAX:

T .=12-1,48=178
Ki

Paccuurannbie 3HaYeHWs B KaJleHAAPHBIX JHSAX IO Kaxmou padote Tk
HEOOXOJUMO OKPYTJMTH JI0 1I€JI0TO YHUCTIA.

Ha ocHoBe »oToii Tabnuie CTPOUTCS KaJCHOApPHBIM IUIaH-TpaduK.
BBIJICTSIFOTCS.  PA3JIMYHOM IITPUXOBKOM B 33aBUCHMOCTH OT HCIIOJIHUTEINEH,

OTBCTCTBCHHLIX 34 Ty WJIM UHYIO pa60Ty.

Tabnuia 4.2 — KanengapHbIii mi1aH mpOBeICHNs IPOESKTUPOBAHUS TI0 TEME

Txi,
Ne
Buabl pador Hcnonnuresn KaJl.
padot
JAH.
CocraBiieHuE U yTBEPKIACHNUE TEXHUYECKOTO
1 YTBEPI PykoBonutens, nHkeHEp 3
3a/laHus
2 [Mon6op nuTepaTypbl Nuxenep 11
O3HaKOMJIEHHE C TEXHUYECKOI
3 . Wnxenep 24
JOKyMEHTAaIen
4 KanennapHoe mianupoBanue padbot PykoBoauTens, nHkeHep 32
5 Onucanue dNEKTPUYECKON CXEMBI PykoBoauTens, nH)KEHED 39
6 Pexoncrpykuus PykoBoguTens, nHXeHEp 45
7 Pacuer mexannuyeckoi yacTu Wuxenep 50
8 Pacuer TokoB K3 PykoBoauTens, nHXeHEp 58
9 Br16op ycrpoiicts P3uA Wuxenep 66
10 Pacuer peneiiHON 3a1LTHI Wnxenep 76
11 CocraBlieHUE MMOSICHUTEIBHOMN 3aUCKU UNnxenep 92
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Pucynok 4.1 — Kanennapusiii rpaguk u rpaduk 3aHITOCTH WCIIOJHUATENEH

IMPOBCACHUS IIPOCKTUPOBAHNA.

[]

— PYKOBOJIUTEND;

— MHIKCHCD, — PYKOBOAUWTCIIb 1 MHKCHCP.

4.4 MaTtepuaJibHbIe 3aTPAThI
B oanemeHTe «MarepuanbHblE  3aTparbl»  OTPAXaeTcsi CTOUMOCTh
NPUOOPETEHHBIX CO CTOPOHBI CHIPbS U MarepualioB, KOTOPHIE BXOJAST B COCTAaB
BbIpa0aThIBaEMOU NPOIYKIMU, 00pa3ys €€ OCHOBY.

Tabmuua 4.3 — Pacuer HEOOXOAMMBIX MaTepUAIIOB J1JIsl TPOEKTUPOBAHUS

HanmeHoBanne Llena, py6. K];)(J)I' O6mwasi croumocTsb, pyo.
1. Bymara 200 1 200
2. Kapanpam 30 1 30
3. Jlactuk 25 1 25
4. Pyuxa 25 2 50
5. Kaprpumk 700 1 700
6. Jlunelika 25 1 25
7. Kasbkyisirop 250 1 250
1280
Hroro
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B Tabnure ykazaH nepeueHb MaTepHaIbHBIX 3aTpaT U UX CTOUMOCTH. B

UTOr€ MaTepualibHbIE 3aTpaThl cocTaBUiIM 1280 pyOmei.

4.5 3aTpaTbl Ha OILIATY TPyAA

B nanHyro TeMy BKJIIOYaeTCs OCHOBHAas 3apa0OTHas IUlaTa HAyYHBIX U
WHKXCHEPHO-TEXHUYECKUX PA0OTHUKOB, pPa00YUX MAKETHBIX MACTEPCKUX U
OTIBITHBIX MPOU3BOJICTB, HEMOCPEACTBEHHO YYaCTBYIOIIUX B BBHITIOJIHEHUH PaOOT
10 TaHHOU Teme. BenmnmunHaa pacxo 0B 1Mo 3apaboTHOM IITaTe OMPeIessaeTCss HCXOI
U3 TPYAOEMKOCTH BBITIOJHSIEMBIX pabOT M JACUCTBYIOMIEH CHUCTEMBI OKIAJOB U
Tapu(HBIX CTaBOK. Pacuer 3apabOTHOM TUIaThl IPUBEACH HUXKE:

3apaboTHas mara (PyKOBOJWTENS, HWHXKEHEpa) OT MpeanpusTus (mpu
HAUIMYUM PYKOBOJUTEIS OT MPEANPUSATUS) PACCUUTHIBACTCS M0 CIEAYIOIIEH
dbopmye:

3=3,,T, (4.5)

['nme: 3 - 3apaboTHas mara 0 JHOTO PabOTHHKA,

T — OpPOJOLKUTENBHOCTh PAa0OT, BBIMOJHAEMbBIX HAYyYHO-TEXHUYECKUM

paboTHUKOM, pad. JH.;

3 4y~ CPeaHenHeBHAA 3apaboTHas 1uiata paboTHHKA, PYO.
CpennenneBHast 3apaboTHas TJIaTa pacCUUTHIBAETCS MO popmyre:
3]1/1
3,, =t (4.6

['ne 3M — MECSTYHBIN JIOJDKHOCTHOM OKJIag paboTHHUKA, PyO.

MecsiuHbIi 10DKHOCTHOM OKJIa] paOOTHHKA:

3M= TC'kﬂon'kP 4.7)
['ne 3TC — 3apa0oTHas 1iaTa no TapudHoO cTaBke, pyo.;
Kk don K03 (DUIIMEHT AOTOJHUTENHFHON 3apab0THOM MiaThl (Ha CTaJHH

IIPOEKTUPOBAHUS TNpPUHUMAETCS paBHbIM 1,16 mms pykoBoautens u 1,08 and

WHXKEHEPA).
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k = =1,3 — paifonnsrii koahdummeHt 1 Tomcka.

P

MecsaHbIH 1ODKHOCTHOM OKJIal MHXKEHepa, pyo.:

3 =18760-1,08-1,3=26339,94

M

CpennenneBHast 3apa00THas IJ1aTa WHXXEHEpa, pyo.:

3 26339,04

o =877,97

3apaboTHas 1u1aTa WHXeHepa, pyo.:

3=877,97-92=80773,24
MecsiuHblii JOHKHOCTHOM OKJIa/l pYKOBOAUTENS, PYO.:
S'M =25500-1,16-1,3 =38454

CpennenneBHast 3apab0THas Ij1aTa PyKOBOIUTENS, pyO.:

3 :%:]281,8 C.. :384—54:1281,8
o 30 al 30

3apaboTHas Tu1aTa pyKOBOUTENS, PYO.:
3=1281,8-32=41017,6
Hroro no 3apmiare: 3=121790,84 py0.

4.6 OT4HCc/IeHNe B COIUAIbHBIE POH/BI

B nanHOU cTaThe pacxoJ0B OTpa)KaloOTCs 00A3aTENIbHbIE OTYUCICHUS 110
YCTaHOBJIEHHBIM 3aKOHOJATeNbCTBOM Poccuiickon denepanuym HOpMaM OpraHam
rocyaapCTBEHHOTO corranbHoro crpaxopanus (PCC), neacuonnoro gonma (I1D)
u meauuuHckoro ctpaxoBanus (ODPOMC) ot 3arpar Ha oImuary Tpyda
pabOTHUKOB.

Benmuunna oTunciieHni BO BHEOIOKETHBIE (POHIBI ONPEAENsIeTCS UCXOAS

U3 caenyromeit GopMyIibl:

3 s = 3 4.8)

ne6 — Veneo
I'ne Ksnes — K0 GUIMEHT OTUKMCIICHUH Ha YIIaTy BO BHEOIOKETHBIC (POH/IBI
(meHcuoHHBIN GoHA, POHA 00SI3aTEIHHOTO MEAUIIMHCKOTO CTPAXOBaHUs U IIp.).

OTunciieHus BO BHEOIOHKETHBIC (DOHIBI:
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3

gHeb

eHeb

k -3=0,27-80773,24 =21808,77

8HeO

8HeO

Hroro: 32883,52 pyo.

AMOpTI/B AllTMOHHBIC OTUYUCJICHUA

-3=0,27-41017,6 =11074,75

B JAaHHYIO CTaTblO BKIIHOUYCHBI BCC 3aTparbl, CBA3AaHHBLIC C HpI/IO6p€TeHI/IeM

000pyI0BaHUs, HEOOXOJUMOTO IS IPOBEACHUS padOT MO0 KOHKPETHON TeMe.

AmopTH3a1us paccunTaHano Gopmyre

— — .-pa6,
T, 365

1 T

['me 3,,, - BeIMYKMHA aMOPTHU3AIUH, PYO;

T, - BpeMs aMOpPTH3alLHH, FOJ1, B HAIIEM CiIydae 4 roza;

Tpa 5~ IPOJIOJDKUTENEHOCTB BCEX pabot, 70 gHei;

H — ctoumocTh 000py10BaHU B THIC.pYO., B Tabauie 4.5

Tabnuma 4.4 — 3arparsl Ha crienUaIbHOE 000PYI0BAHUE

(4.9)

HanmMeHoBanme KoI-BO e uHuI Llena exnHAIBI OOmast cTonMOCTh
Ne 000py10BAHUS 000py10BAHUS obopynoBak, 0bopyzoBaHms,
P Py ThIC. PYO. ThIC. PYO.
Hoyr6yk
! SAMSUNG 2 20 40
Microsoft Office
2 Professioanl 2013 1 16,7 16,7
Microsoft Visio
3 Professioanl 2013 1 119 119
4 RastrWin 3.0 1 300 300
S I[Ipurrep Canon 1 78 78
6 Meb6ens ( cTom, cTyI
B 2 14,7 294
mKad)
Wroro: 405,8TbIC.pY0.
AMoprusanus: 19456 pyo.
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1 Ty 1 70
Torma3,, =— U =--—-405,8= 19456 ThbIC. pYO.
T, 365 4 365

AJIMAHUCTPATUBHO — XO35MCTBEHHBIE PACXOIHI.

AJIMUHUCTPAaTUBHO — XO3SIMCTBEHHBIE PACXOJbl PAaCXOJbl YUYHUTHIBAIOT!
nevyarb M OIUIaTa YCJYT CBSI3U, AJIEKTPOIHEPTHHU, IMOYTOBBIE U TelerpadHbie
pacxoabl. VX BenMuuHA OnpeaersieTcs mo cieaytouei popmyiie:

3a,qM.x03 =34 (410)

AIMHUHHCTPATHBHO-X03SMCTBEHHBIC PACX0bI, PYO.:

3 = 121790,84 - 4=487163,36

aJIM.X03

Omnpenencane Orojpkera 3aTpaT Ha HAyYHO-TEXHUYECKOE HCCIICTOBAHHE
npuBeeHO B Tabmuie 4.6.

Tabnmma 4.5 — Pacuer OrogkeTa 3aTpaT HAyYHOTO UCCIICIOBAHUS

HammenoBanue cratbn Cymma, pyo.

1. Marepuansusie 3arparsl HA 1280
2. 3arpartbl 110 3apabOTHOM IJIaT€ UCIOJHUTENEH TEMbI 121790,84
3. OTuncieHus BO BHEOODKETHBIC (DOHTBI 32883,52
4. Amoprtuzamus 19456
5. AIMHHUCTpPATUBHO-XO3HCTBEHHBIC 487163,36
6. Hroro cebecTOMMOCTh pa3padOTKU

(m.1+m.2+m.3+m.4+1.5) 0839217,644
7. Tlpu6ss (1. 6*0,2) 136785,5288
8. JloroBopHas 1eHa (1. 6+11.7) 820713,1728

4.7 CmeTa 3aTpaT HA 000pPy10BaAHHE

Ta6JIH]_[a 4.6 - CpaBHI/ITeJ'II)HBIe IMOKAa3aTCJIM 110 BapuaHTaM IJrl MO JACPpHU3AITUN

Ilokaszarenn IIpoexrHbII baszoBeiit
BakyymHbIe Tpanc. nmoxcr. | MacnsHbie Tpanc. moxcr.
BBIKITIOYAT. 2KTII-630 Boikmouar. | 2KTII-750
Konnuectso, mir. 40 1 40 1
TpynoeMKkocTs B 3 50 7 60
00CITy’)KUBaHUH, YEI1.9aC/TO]T
3aTparhl HAa MaTepUaIIbI 0,5 1 1 1
U 3amacHble 4yacTu, %
OnroBas 11eHa, pyo. 63000 530000 59550 670000
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Omnpenensiorcst KanuTalbHbIe 3aTPaThl:
K=Co6-A, (4.11)
rie CO — cTouMocTh OamaHcoBasg BKIouas B ceOsi 3arpaTbl Ha
TpaHCTIOPTUPOBKY 5% u Ha MoHTaxX 10% oT crommocTu oOOpymdoBaHMs, A —
KOJIMUECTBO BBIKJIIOUATENICH.
KanuransHble 3aTpaThl 1151 BBIKIHOYATEIICH:
C6.11 =63000 + (63000-0,05) +(63000-0,1) = 72450 py©., (4.12)
Kn.B =72450- 40 = 2898000 py0. (4.13)

KamuranbHbie 3aTpaThl 175 TpaHC(HOPMATOPHOU MO ICTAHIUY:
C6.11=530000 + (530000- 0,05) + (530000- 0,1) = 609500 pyo©., (4.14)

K.t = 609500 -1 = 609500 py6. (4.15)

OHpC,Z[eJ'II/IM 3aTparbl HA JCMOHTaX CTaApOTo O60py,Z[OBaHI/I}I.
KHeM = 0’5 ° KMOHT’ py6 (416)

K

oem

=126000 + 26500 =152500 pyO.

K =Kn.B + K.t = 2898000 + 609500 = 3507500 py®6. (4.17)

KammranpHble BIOXKEHHUS B IMPOCKT PCKOHCTPYKIHUU PACIIPCACIUTCIIBHOT'O
YCTpOI\/JICTBa C BAKYYMHBIMH BBIKIIIOYATCIEIMHA CKIIABIBAOTCA U3 CTOMMOCTH 3aTpar
Ha BBIITIOJIHCHUC ITPOCKTA, U3 CTOMMOCTH CaMOI'O O60py,HOBaHI/I$[ 1 €0 MOHTaX I10
BBIPA’KCHUIO:

K= Knpoekm + K060py0+ KdeM

KnpOeKm — 3aTrparbl HAa BBIIIOJIHCHHC ITPOCKTA

Koﬁopy() — CTOUMOCTD O60pYI[OBaHI/ISI 1 MOHTaX

K()e/u — 34aTpaTbl HA JICMOHTAX O60pYI[OBaHI/ISI

CYMMapHBIe KallNTaJIbHBIC BJIOKCHUS B IIPOCKT PAaBHBI:

K = 820713,1728+3507500+152500=4480713,17 py6.

4.8 CpaBHMBaHHMe JIKOHOMHMYECKHX MoKa3aTejeil NMPOEKTHPYEMOTO
BapuaHTA ¢ 02a30BbIM

Onpenensitorest TEKYIIME 3aTpaThl JJIsl PO EKTUPYEMOT0 BapHAHTA:
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Ormurara Tpya U OTYUCIICHUS B COMATBHBIN (POH]I.

Tabmuua 4.7 - O01me pacxoabl Ha OIUIATY TPYJla U COLUAIBbHBINA HAIOT

Cratbu 3aTpar Pacxoz, ThIC. pyo.
3apaboTHas miara pabounx 702,96
3apabotnas miara UTP 129,02
OTunCIIeHHS B COITUATBHBIN (OH]T 262,07

Hroro 1094,05

MaTepI/IaIIbI H 3aI1aCHBIC 9aCTH.
PaCXOI[BI Ha MaTCpHraJibl U 3aIIdCHBIC YaCTH:

Cm=K - Hw100, (4.18)

rae Hm — 3aTparbl Ha MaTepualibl ¥ 3anacHble 4acTH U3 Tadauisl 4.1.

Cm.ax = K. - 0,5/100 + K.t -1/100 =

2898000-0,5/100 + 609500 -1/100 = 20585 py 6/rox. (4.19)
AMOpTI/ISaLII/IOHHI)IG OTUYUCJICHUA.
E)KCI‘OI[HI)IC AMOPTU3aIUOHHBIC OTYHUCIICHUA COCTABJIAIOT!
Ca =K - Ha/100, (4.20)

rae Ha = 4,4% - amopTHU3allMOHHBIE OTYMCIICHUS JJISI DJIEKTPO anmnaparoB
coitie 1000 B u TpancopmaTopHBIX 1OACTAHITHA.
Ca.m = 33660000 - 4,4/100 =1481040 py6/ron. (4.21)
3aTparbl Ha 00CITy’)KMBAaHUE U PEMOHT:
Cp=Tp-Cr-Kn-Km-Kp-Kc-Kcu- A, (4.22)
raie Tp — Tpymosarparbl Ha OOCHy)XHMBaHHE M PEMOHT W3 TaOiwimbl 4.1,
Cr = 14,61 — wyacoBas tapudnas ctaBka; Ko = 1,014 — kosddunmenr,
YUUTHIBAIOIIMI JOMOJIHUTEIBHYIO 3apaboTHyo 1uiary; Ko = 1,4 — ko3¢ dunuent
npemupoBanusi; Kp =1,3 - paitonnsiii ko3pduuuent; Kc = 1,3 — ceBepHblil
ko3pdunment, Ken = 1,26 — xordduuueHT, y4UTHIBAIONIMA OTYHUCIICHUS Ha
COIMANIbHBIC HYX/IbI.

Cp.n=(3-40+50)-14,61-1,014-1,4-1,3-1,3-1,26 = 7507,96 py6/ron.

IIpoune TeKkyme pacxobl:

3mp = K - Knp = 3660000 0,012 = 43920 py6.
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Bce 3arparsr cBoasATes B Tabnmiry 4.9.

Tabmua 4.8 — 3arparel Ha cojep)KaHME U DKCIUTyaTalldi0 CPEICTB
AneKTpUpUKauu
Cratbu 3aTpar CyMMa OTYHCIICHUH, ThIC. PYO.
Pacxonpl Ha orutaTy Tpyaa M COIUATBHBIA HAJIOT 1094,05
AMOPTH3aIMOHHBIE OTYNCICHUS 1481,04
Pacxonibl Ha MaTeprabl U 3aMacHBIC YaCTH 20,59
Pacxoapl Ha PEMOHT M 3KCILTyaTallHIo 7,51
[Ipoune Tekynme pacxomsl 43,9
Hroro 2647

OnpenemnsitoTcst TEKyIIMEe 3aTparhl JJ1s 0a30BOr0 BapHaHTA:

Onpenendrorcsi KanuTalbHbIE 3aTPaThl.

KarnmranbHbie 3aTparsl 151 BRIKIIFOYATEIIEH:

(6.6 =59550 + (59550 0,05) + (59550 0,1) = 68482,50 pyo.,
K6.B =68482,50-40 = 2739300 pyoO.

KanuranmsHble 3aTpathl 17151 TpaHC(POPMATOPHOU MOACTAHITUH:

(6.6 = 670000+ (670000- 0,05) + (670000 0,1) = 770500 py6.,

K6.1=770500-1= 770500 py®0.

OO6ume KanuTalbHbIE 3aTPaThl
K6 =Ko0.8 + K6.1 = 2739300 + 770500 = 3509800

@) npeaACICItOTCA TCKYIIUC 3aTpPaThl.

(4.23)

(4.24)

(4.25)

Omara TpyJa W BIOXEHUS B COLMAIbHBIM (DOHJ COOTBETCTBYIOT C

MPOEKTHBIM BapUAHTOM.

Marepuaiibl 1 3amacHbIE YaCTH.

Cm.0 = K6 -1/100 = 3509800 -1/100 = 35098 py 6/rox.

AMOpTI/B AIlTMOHHBIC OTYUCJICHMUAA.

Ca.6 =3509800- 4,4/100 =154431,20 py6/ron.

3arparhl Ha 0OCITY)KUBAHUE M PEMOHT.

Cp.6=(7-40+60)-14,61-1,014-1,4-1,3-1,3-1,26 = 15016 py6/roz.

IIpoune Tekyiye pacxoasl.
3np = K- Knp =3509800-0,012 = 42117,60 TeIC.pYyO.
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Bce 3arparer cBogsaTces B Tabimiry 4.10.

Tabnuia 4.9 — 3aTpaTsl Ha coJiepKaHKe U HKCILTyaTallio CPEeICTB

ANeKTpUpUKaIuU

Cratbu 3aTpar

CyMMa OTYHCIIEHUH, THIC. PYO.

Pacxozp!l Ha oraty Tpyaa 1094,05
AMOPTH3aIIMOHHBIE OTYHCIICHUS 154,43
Pacxonel Ha MaTepuaibl U 3aMlacHbIC YaCTH 35,09
Pacxoapl Ha pEMOHT M AKCTLTYaTaIH o 15,02
[Ipoume Tekynme pacxoibl 42,16
Hroro 1340,75

CpaBHeHue 000pya0BaHUs

Tabmmma 4.10 - TexHUKO-3KOHOMUYECKHUE MOKA3aTe I ITPOEKTOB

[loxa3zarenn IIpoexr | ba3oBsIii
KanuraneHbie 3aTpaThl, THIC. pYyO. 3660 3509
UncieHHOCTh 00CITY)KMBAIOIIIETO TEPCOHala, B TOM YHCIIE: 11 11
pabounx 10 10
PYKOBOJIUTENEH 1 1
DKCIUTyaTallHOHHBIE 3aTPaThl, THIC. pyO. B TOM YHUCIIE: 1314,15 | 1340,6
aMOPTHU3AI[MOHHBIC OTYNCIICHUS 148,1 154,33
oruIata Tpy/aa ¥ COIMaIbHBINH HAJIOT 1094,05 | 1094,05
MaTepualbl U 3aMacHbIE YacTH 20,59 35,09
PEMOHT U JKCILTyaTaIH IO 7,51 15,06
MpOYHre TEKyLME PACXO/bI 439 42.16
PasHwuta nznepxek, Teic.pyo./rox 26,4 -

[IpuBenEHHBIE 3aTPATHI.

IIpuBenéHubIe 3aTpaTbl PaCCUYUTHIBAIOTCS C LENbI0 CPABHUTH HECKOJIBKO
BApUAHTOB MPOEKTa M BbIOpaTh OoJiee BBITOJHBIA BapuaHT. B mpoekTte Mbl

paccunTaeM TpUBEAEHHBIC 3aTpaThl MO JBYM MapKaM BBIKJIIOUATENed, 4TO Obl

BBIOpaTh, KAKOW M3 IBYX MapOK OTATh MPEANOYTEHHE.

3 = E,K+ 1,

I'ne 3, - [IpuBeieHHbIE 3aTPaThI, THIC. PYO;

E,, - HopMmatuBHBIN KOAhDUIHEHT 3PHEKTUBHOCTH KaTUTATLHBIX

BJIOKeHUU, TpuHuMaercs E, = 0,12;
K - kanuTanbHbIE 3aTpaThl 10 BAPUAHTY;

| e (¥ IIyaTallMOHHBIC 3aTPAaThI.
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Bupmpoers. = 0,12+ 3660 + 1314,15 = 1753 Thic. pyo;
3 =0,12- 3509 + 1340,6 = 1762 Tbic.pyob.

p.0a30BbIit

N3 pacuetoB ciemyer, 4To 0oJjiee BBHITOAHBIA MPOCKTUPYEMbIH BapuaHT U OBLIO
BBIOPAHO pAaCHpEEIUTEIbHOE YCTPOMCTBO C BAKYyMHBIMHU BBIKIIOUATEISIMUA B
3aMeH MajioMacyaHbIM. OCHOBHBIE JOCTOMHCTBA BAaKyyMHBIX BBIKIIFOUATEIEH,
OTPEEISIONINE UX IIUPOKOE MPUMEHEHUE:

BBICOKHUN MEXaHUYECKUU PECYPC;

MaJible TabapuThl U BEC;

pe3Koe  CHW)KEHHE  OKCIUTyaTallOHHBIX  3aTpar [0  CPaBHEHHIO
MaJIOMAaCJISIHBIMU BBIKJTIOUATEISIMH;

BBICOKasl HAJAEKHOCTh M O€30MacHOCTh JKCIUTyaTallid, COKpAIICHHUE
BPEMEHHU Ha MOHTAX.

[lo pe3ynbTaTam ONpEAEICHUS PACUYETHBIX HArpy30K U BbhIOOpaA
TpaHc(HOpMaTOPHOU MOACTAHIIMU B TOAPA3ele TaHHON paOoThl, IPUHUMAETCS K
ycTaHOBKe JByxTpaHchopmaropuyto mnoactaniuio 2KTIT 630-6/0,4, B 3amen
nmeroruerica 2KTIT 750-6/0,4.

35



3akia0yeHue

JlaHHBIN TUTIIIOMHBINA TPOEKT BBITIOJIHEH B TTOJTHOM 00BEeME B COOTBETCTBUU
C 3aJlaHUEM U COOJIIOJICHUEM HOPMATUBHOM JJOKYMEHTAIUH.

[Ipy BBINOJHEHUM JUIUIOMHOW pabOThl ObUT TPOU3BENCH pacyeT
ANIEKTPUYECKUX Harpy3ok Ha ctopoHe 6 u 0,4 kB, a Takke Harpy30K OCBEILIEHUSA
Py -1.

[lo pesynapTaram pacuera DJICKTPUUECKUX HArpy30K OBUIM BBIOpaHbBI
ONTUMAJILHOE KOJMYECTBO U MOUTHOCTH TPAHC(POPMATOPOB COOCTBEHHBIX HYXI.

[IpousBenen pacuet pacnpenenuTensHOM cetr 6 u 0,4 KB ¢ BEIGOpOM Mapok
U CeueHU KaOelbHBIX JMHUA M TPOBEPKOW MX MO JOMyCTUMBIM Harpy3kaM U
MOTEPU HAMPSIIKEHUS.

bbuto BbIOpaHO CUIOBOE 000PYyIOBaHUE B3aMEH (PU3UUECKH U MOPAIbHO
yCTapeBIlleMy IPSKHEMY: BaKyyMHbIC BbIKmodarenn tuma BB/TEL, cuimoBbie
kabemu tuna AAIIBY; cunoBbie TpancopMaTopsl sl IBYXTpaHC(hopMaTopHOit
TII 6/0,4 ,Be160p mmHOIPOBOAOB B KPY 6 KB.

BeimmoHeH pacder TOKOB KOPOTKOTO 3aMbIKaHWS C IIEJbI0  BBIOOpaA
KOMMYTAIIMOHHBIX aIlllapaToB U MPOBEPKOH X Ha AeicTBHE TOKOB K3.

Paccuuranbl ycTaBKM peneiiHON 3an|Thl TpaHC(HOPMATOPOB COOCTBEHHBIX
HYX]I.

Jns  3ammrel  mepcoHala  OT TMOPAXKEHHS DJIEKTPUYECKUM  TOKOM
CIIPOEKTUPOBAH KOHTYP 3aIMTHOTO 3a3emiieHust PY — 1.

[IpoBeneHHBIN TEXHUKO-’KOHOMHUYECKHI pacyeT MOoKa3ajd, 4YTO IPOEKT

mozepHuzaiuu PY — 1 o0nanaer 3koHOMUYECKOH 1EIecO00Pa3HOCTHIO.
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