MunucTepcTBO 00pa3oBaHus U HayKku Poccuiickoit @enepanun
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIETO0 00pa3oBaHuUs
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJIBCKHUI
TOMCKHU NOJJUTEXHUYECKNU YHUBEPCUTET»

NucTutyT: DJIEKTPOHHOI0 00Y4YeHUs
CrnenuanbHOCTD 140404 AToMHBIE YJIEKTPHUYECKHE CTAHIMHN U YCTAHOBKH
Kadenpa ATOMHBIX M TEILIOBBIX 3JEKTPOCTAHIINIA
I[I/IHJIOMHLIﬁ ITPOEKT
Tema paboThl
AHAJIN3 BE3OITACHOCTHU 3KCILVIYATAIIUHA BBOP-1000 ITPHA NMPOEKTHOM
ABAPUH HA ITIEPBOM KOHTYPE
VK 621.311.25:621.039.58
CryneHt
I'pynna (07 (0] Hoanuce Jara
3-6101 Hen6aiinos [lerp HuxonaeBnu

PykoBogurenn

JloIKHOCTD DOUO VdeHasi cTeleHb, 3BaHHE Tloamuce Jlara

npodeccop kadeapb I.¢.M.H.,
ATAC A.T". KopoTkux podeccop
KOHCYJIbTAHTHBI:
ITo pazneny «OUHAHCOBBIN MEHEIDKMEHT, pecypcorhHEeKTHBHOCTE U pecypcocOepekeHrne»
VueHas CTEIICHb,

JlomKkHOCTh DdUO ABAHHC TToanuce Jlara

JIOTeHT C.1. Cepreitunk K.T.H., JOIEHT
KadeIpsl MEHEKMEHTa
Ilo pazpeny «CounaibHasi OTBETCTBEHHOCTbY

JloMmKHOCTD DdUO VueHas CTeneHs, Tlonmucs JlaTa

3BAHHC

JOTICHT KadeIphl

3KOJIOTUHN U
I0.A. AmenbkoBHY K.T.H., JOLUECHT
0e30ImacHOCTH
KHU3HCACATCIBbHOCTHU
ITo pazneny «ABTOMaTH3aIUS TEXHOJIOTUYECKUX MTPOLIECCOB M MPOU3BOJICTBY»
VYueHast cTeneHs,
Jlo/KHOCTD dUO ABAHHC TToanuce Jlara
JIOLIEHT Kadempsl
aBTOMAaTHU3allnun
1 B.C. Aunpix K.T.H., JOIICHT
TEXHOJOTHUUYCCKUX
IIPOLECCCOB
HopmoxonTpois
Y4eHas CTeleHb,
Jlo/KHOCTD dUO SBAHHC TToanuce Jlara
CT. Ip€oJaBaTciib
Ka(eapbl aTOMHBIX U
Genp M.A.Baruep -
TCIIJIOBBIX
AIEKTPOCTAHIIUI
JOINYCTUTD K 3AIIINTE:
. VueHas CTETeHb,
3aB. kadenpoit DdUO ABAHIC Iloamuce Jlara
ATOMHBIX U TCIIJIOBBIX
A.C. MatBeeB K.T.H., JTOIIEHT

AJIEKTPOCTAHIUHI
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«HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUM st
TOMCKHWA MOJIMTEXHUYECKWNA YHUBEPCUTET»

NHcTuTyT DHEpreTnyeckuii

Hanpasnenue noaroroBku (cnenuanbHocTh) 140404 AToMHBIE J1eKTPUYeCKUe CTAHIUH

YCTAHOBKH

Kadenpa «ATOMHBIX U TENJIOBBIX 3JIEKTPOCTAHIHIT»

YTBEPXIOAIO:
3aB. kadenpoit ATOC SHUH
A.C. MartBeeB

(IToamuce) (Jata)

3AJJAHUE

HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAIMOHHONH padoThI

B dopwme:

JAuniaoMHOro nmpoexkra

CryneHTke:

(bakanaBpcKoil pabOTHI, TUITIOMHOTO MPOEKTa/pabOTHI, MAaTUCTEPCKOM AUCCEPTALINH)

I'pynna

(0] 4 (0]

3-6101

Henoaitnoy Ilerpy Hukonaesuuy

Tema paGoThI:

Anaian3 6esonacHoctu 3kcruryarauuu BBOP-1000 npu npoekTHOI aBapum Ha iepBoM

KOHTYpe
YTBepkJieHa MPUKA30M JUPEKTOpa (AaTa, HOMep) ‘ 02.12.16r. Ne10384/6
| CpoK cllaul CTY/IGHTOM BBIIIOIHEHHO#H PaGoTHL: ‘ 11.01.2017 r.
TEXHUYECKOE 3AJIAHHUE:
Hcxoanbie nanHble K padoTe OOBEKT TPOCKTHPOBAHUS — CHUCTEMa JOKHTAHHS
(Hau.weHoeaHue 0b6vexma uccie0o8anus il NPOEeKmMupoeanusi, BOI[OpO,Z[a.

npouU3600UMenbHOCHIb UL HAZPY3KA, PEHCUM PAbOMb
(Henpepvlgnblil, NepuOOUYecKUil, YUKIUYeCKutl u m. 0.); 6uo
CbIPbA UNU MAMEPUAT U30€NUsl; MPeOOBAHUS K RPOOYKMY,
uz0enuro unu npoyeccy; ocobvie mpebosanis Kk 0CobeHHOCMAM
@ynkyuonuposanus (IKcnayamayuu) 06veKma unu u3oeus 6
naaHe 6e30nacHOCMuU IKCIYAMAyUL, BIUAHUS HA
OKPYAHCAIOULYIO CPedy, IHEP203AMPAMAM, IKOHOMUHECKUTL
ananuz u m. 0.).

Pexum paboThl — HENpPEPHIBHBI.

HcxonHble naHHBIE Ui pacueTa: HOMHUHAJIbHAS
TerutoBasi MomHOCTh peaktopa — 3000 MBT; umncio
paboTarolMx TMeTenb — 4YeThIpe; TeMIeparypa
TETUTOHOCHUTEJISI Ha BXOJIE U BBIXOJIE 3 aKTHBHOM 30HEI
— 289 u 322 °C; obumii o6beM MepBOro KOHTypa —
370 M*; DKBHBAJICHTHBIA JUAMETP TPYOOIPOBOJIA
nepBoro kKoHtypa — 850 mm; Pabouee naBieHue B
peaktope 16 MllIa;

IIporpamma pacuera — COKPAT/BI.




IlepeyeHb NMoA/IeKANMX HCCTETOBAHMIO,
NMPOEKTHPOBAHMIO U Pa3padoTKe

BOIIPOCOB

(ananumuyeckuii 0630p NO IUMEPAMYPHbIM UCTMOUHUKAM C
Yenvio BbIACHEHUSL OOCIMUICCHUT MUPOBOU HAYKU MEXHUKU 8
paccmampusaemoti 061acmu,; NOCMAaHo8KA 3a0a4u
UCCe008AHUS, NPOESKMUPOBAHUSL, KOHCIPYUPOBAHUS,
codepaicanue npoyedypvl UCCIe008AHUS, NPOSKMUPOBAHUS,
KOHCIMPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomol; HAUMEHOBAHUE OONOIHUMENbHBIX PA30EN08,
nooxedcawux paspadbomke; 3aKuoverue no pabome).

1. IlpencraButh cXxeMmy BKIIIOUEHHS, OMHCAHUE U
npuniun padots! [ITY ¢ peakropom BBOP-1000.

2. CdopmynupoBarb eI u 3a/1aum
MIPOCKTUPOBAHUS.

3. IlpencraBuTh aHAIM3 BO3MOKHBIN aBapHHBIX
CUTYyallui CBS3aHHBIX C BBIJCIIEHHEM BOJAOPOJA Ha
ADC.

4. TlpencraBuTh OMHCAHWE W TPHUHIMII PAOOTHI
CHCTEMBI JO)KUTaHUs Bojopoza ¢ peaktopom BBOP.

5. IlpoBectu pacuer KOJIMYECTBA BBIICIUBIIETOCS
BOJOpOJia MPH aBapuu Ha TPYOONpPOBOJE IEPBOTO
KoHTypa. OnpenenuTs KOJIMYEeCTBO, KOHIIEHTPALMIO U
SHTAJIBIINIO BOJOPO/IA B TEUH.

6. OmpenenuTtsb HKOHOMHUYECKHUE 3aTpaThl
JKCILTyaTallii CUCTEMBbI JIO’KUTaHHs BOJOPO/Ia.

7. Ilpoanamm3upoBaTh  paboume  Mecra B
pPEaKTOPHOM OTIENIEHUU Ha TMPEAMET BbISBICHUS
OCHOBHBIX OMNACHOCTEH W BPEIHOCTEH, OLEHUTh
CTENeHb BO3/CHCTBHUS MX HAa MEPCOHAT M HMPUPOTHYIO
cpeny.

8. CdopmynupoBaTh OCHOBHBIE BBHIBOJIbI PaOOTHI.

Ilepeyensb rpaguyeckoro marepuaja
(c MoYHBIM YKA3aHUeM 00513ameNbHbIX Yepmediceli)

[Mpunuunuansuas cxema I[ITY ¢ peaktopom BBOP-

1000, cxema cHCTeMBl JIOXKHTAaHHS  BOJAOPOJA,
IPOJOJIBHBIA M IONEPEYHBbIM pa3pe3 TIa30/lyBKH,
KOHTAKTHBIM  anmapar, peryjiupoBaHHE  CUCTEMBbI
JOKUTaHUS BOAOPOJA, M OCHOBHBIE IOKa3aTelu
paboTHI.
KoHcynbTaHThI 10 pa3iesaM BbIIYCKHON KBAIN(UKALMOHHON padoThl
(c ykasanuem pazoenos)
Paznea KoncyabTant
Beenenue Kopotkux A.T'., npodeccop kadenppsl aTOMHBIX U TEIJIOBBIX
AJIEKTPOCTAHIUI
1. Cxema u npuHLUI pabOTHI Koporkux A.I'., nmpodeccop kadenpsl aTOMHBIX M TEIUIOBBIX
IITY c suepro6nokom BBOP DJIEKTPOCTAHLIMH.
2. Cucrema noxxuranus Bonopona | Koporkux A.I'., mpodeccop kadenpbl aTOMHBIX U TEIUIOBBIX
AJIEKTPOCTAHIUI
3. Pacuer konmuecTBa Koporkux A.I'., nmpodeccop kadenpsl aTOMHBIX M TEIUIOBBIX
BBIJIETIMBLIETOCS] BOJOPO1a IIPU AIIEKTPOCTAHLUMN

aBapuu Ha TPyOOMpoOBOE
MEPBOr0 KOHTYypa

4, ®OuHaHCOBBIA MEHEIKMEHT,
pecypcodhHEeKTHUBHOCTH u
pecypcocOepexeHne

Cepreitunk C.U., noueHTt kadeapbl MEHeHKMEHTA

5. CoumasnpHas OTBETCTBEHHOCTD

AwmenskoBud F0.A., noueHT kadeapbl 3KOJIOTUN U
0€30MaCHOCTH KHU3HEIETeTbHOCTH

6. ABTOMaTH3anus

Annpik B.C., nonieHT kadeapbl aBTOMaTU3AINH TETUIOBBIX
MIPOLECCOB

3akirroueHue

Kopotkux A.T'., mpodeccop kadeapbl aTOMHBIX W TEIUIOBBIX
AIEKTPOCTAHIIUI

Ha3Banus pa3jienoB, KOTOpbIe 10JKHbI ObITh HANMCAHBI HA PYCCKOM fI3bIKeE!

BBeneunue

1. Cxema u npunuun pa6otsl [ITY ¢ sneprodsokom BBOP

2. Cucrtema JI0XUTaHus BOJAOPOIa

3. PacueT KoaMuecTBa BBIICIMBIIETOCS BOJIOPO/Ia IPU aBapuH Ha TPYyOOIIPOBO/IE IEPBOTO KOHTYPA

4, ®UHAHCOBBI MEHEKMEHT, peCcypcod(PEeKTUBHOCTH M peCcypcocOepekeHne




5. ConmanbHas OTBETCTBEHHOCTD

6. ABTOMaTH3a1Ms CUCTEM YIPABICHUS

3akiIroueHue

Cnucok aurepaTypsl

JlaTa BbLIaYM 321aHUS HA BbINOJTHEHHE BbINYCKHOM 25.09.2016 r.
KBAJIM(UKALMOHHOI padoThl 110 JMHEHHOMY rpaduky
3anaHue BbI1aJI PYKOBOAUTEJIb:
Jo/2KHOCTH [(%(0] Yuenas cTeneHs, Moanucey Jata
3BaHHUe
ITpodeccop kadenpsr | KopoTkux Anekcanup 1. ¢.-m. H.,
ATOC I'ennagbeBruy JIOLIEHT

3aiaHue NPUHSJ K MCIIOJTHEHUIO CTYJAeHTKA!

I'pynna [07(0] Hoanuch Jarta
3-6101 Henoaiinos Ilerp HukonaeBuu




_ 3AAHME JJISl PA3JIEJIA
«®UHAHCOBBIIf MEHE/UKMEHT, PECYPCOD®®EKTUBHOCTD U

PECYPCOCBEPEXEHMUE»
Crygnenry:
I'pynna D®UO
3-6101 Heno6aitnoy [lerpy HukonaeBnuy
HHcTHTYT DJIEKTPOHHOI0 00y4eHus Kadenpa ATIC
YpoBeHb 00pa3oBaHust | MHKeHep Hanpasienue/cneunanbuocts | 140101 Temnosnepreruka u
TEIJIOTEXHHUKA

Hcxoanbie 1anHble K pa3aenay « DHHAHCOBbIA MEHEIKMEHT, pecypcodPPeKTUBHOCTDH U
pecypcochepekeHne»:

1. Cmoumocms pecypcos nayunozo ucciedosanusi (HHU):
MaAMepUAIbHO-MEXHUUECKUX, IHEPLeMUUECKUX,
DUHAHCOBBIX, UHPOPMAYUOHHBIX U YETOBEUECKUX

1.Cmoumocms pecypcos nayunoeo ucciedosanusi (HH):
MAMEPUATLHO-MEXHUYECKUX, IHEPLEMUYECKUX,
DUHAHCOBBIX, UHOPMAYUOHHBIX U YETI08EHECKUX

2.Hopmbl u Hopmamugwsl pacxoooeanus pecypcos

3.Ucnonvsyemas cucmema Hano2000104CeHUs, CMABKY
HA0208, OMYUCTEHUL, OUCKOHINUPOBAHUS U
KpeoumogaHus

Hepeqeﬂb BOITPOCOB, NOJJIC/KAIIUX UCCJIIE]

OBAaHUIO, IPOCKTUPOBAHUIO pa3pa60TKe:

Oyenka Kommepuecko2o nomenyuad,
nepcnekmueHoCmu u arbmepuamug nposedenus HU c
nosuyuu pecypcod@exmusnocmu u
pecypcocbepesrcersl

2. ITnanuposanue u gpopmuposanue 6i00xicema 2.1 Inanuposanue u popmuposanue 61003cema HAYUHbIX
HAYYHbIX UCCIe008AHUU uccred08anuil
- Onpeoenenue pecypchoi
(pecypcocoepezaroueii), ¢unancoesoi,
0100)1cemnoil, COUUATIbHOU U  IKOHOMUYECKOIU
Ippexmusnocmu uccnedosanus
Hepequb rpa(l)nquKoro MAaTEPHUAJIA (c mounbim yrazanuem 06a3amenvHbIX Yepmedicel) .
1. Cemesoil epagux npogedenus pabom
2. Jlunetinvlii 2paguk evinoaxeHuss pabom
Ce00HaAs1 cMema 3ampamua 8binoIHeHue 002080pd
| laTa BpIaum 3a1aHus A0S pa3iea no JHHeHHOMY rpadguxy | 10.1016
3agaHue BbI/1aJ KOHCYJIbTAHT:
J0KHOCTH [(%(0] ‘Y4enasi cTeneHs, Toanuch JlaTa
3BaHHE
Jouent Cepreiiunk C.11 K.T.H.
3az[aH1/1e NMPUHHAJ K UICITIOJTHEHUIO CTYACHT:
I'pynna DPUO Moanuce Jlara
3-6101 Hen6aitnos Iletp Hukomaepuy




3AJAHUE JIJISI PA3JIEJIA
«COIHAAJBHASI OTBETCTBEHHOCTb»

Crygnenry:

I'pynna DPUO

3-6101 Hen6aiinos Ilerp HukonaeBuu
HHcruTyT HUHD0 Kadenpa ATOC
YpoBeHs 00pazoBaHus HHKEHED HanpapJieHue/cnenuajibHOCThL ATOMHBIE

1 YCTAHOBKH

Hcxoanblie 1aHHbIe K pa3aeny «CounajabHasi 0TBETCTBEHHOCTb .

1. XapaktepucTiuka 00beKTa HCCICIOBAHMS
(BelecTBO, MaTepua, Ipruodop, arOpUTM,
METO/IMKa, paboyasi 30Ha) U 00JIaCTH €T
MPUMEHEHUS

Hepeqeﬂb BOITPOCOB, NOJJIC/KAIIUX UCCJIIE]

OBAaHUIO, IPOCKTHPOBAHUIO pa3pa60TKe:

1. IIpoun3BoacTBeHHas 0€301aCHOCTD
1.1. AHanu3 BBISIBIICHHBIX BPEAHBIX ()aKTOPOB MPHU
pa3paboTKe U 3KCILTyaTaluH IPOEKTHPYEMOTO
peLICHUs B CIENYIOLIEH OCIe0BaTEIbHOCTH:
(bu3NKO-XUMHYECKas IPUPOA BPEIHOCTH,
e€ CcBs3b C pa3pabaTeiBa€MO TEMOMU;
neiictBue hakTopa Ha OPraHKW3M YEIOBEKa;
NPUBEACHUE JOMYCTUMBIX HOPM C
HE00X0IUMOH pa3sMEpPHOCTHIO (CO CCHIIKON
Ha COOTBETCTBYIOLUI HOPMATUBHO-
TEXHUYECKUH TOKYMEHT);
npesiaraeMple CpeJCcTBa 3aIlUTh;
(cHavasa KOJJIGKTUBHOM 3aIlUTHI, 3aTEM —
WHIMBUIyaJbHbIE 3aLUTHBIC CPE/ICTBA).
1.2. AHanu3 BBISIBICHHBIX OMACHBIX (aKTOPOB MPH
pa3paboTKe U 3KCILTyaTaluy IPOEKTUPYEMOIO
pELICHHs B CIIeLyIOLIEH MOCIe0BaTeIbHOCTH:
MEXaHMUYECKHE OTIACHOCTH (MCTOYHUKH,
CpeZCTBa 3alUTHI;
TEPMHUUYECKUE OMACHOCTH (MCTOYHHKH,
CpPEJICTBA 3aIIUTHI);
AIIEKTPOOE30MacHOCTD (B T.4. CTATUYECKOE
3JIEKTPUYECTBO, MOJIHUE3AIUTA — HCTOYHUKY,
CpeJICTBa 3aIUTHI).

1. IIpon3BoacTBeHHas 0€30IACHOCTD
1.1. AHanu3 BBIABICHHBIX BPEAHBIX (DaKTOPOB MPHU
pa3paboTKe U 3KCILTyaTaluH [IPOEKTHPYEMOTO
pelLlIeHUs B CIEYIOLEH 0CIe10BaTeIbHOCTHU:!
NPUBEACHUE JOMYCTHUMBIX HOPM C
HEO00XO0MMOH pa3MEepPHOCTHIO (CO CCHUTKOMN
Ha COOTBETCTBYIOLINI HOPMAaTHUBHO-
TEXHUYECKUH JIOKYMEHT);
IpeJlaraeMble CpeJCcTBa 3allUuThl;
(cHayana KOJIJIEKTUBHOM 3aIIMUTHI, 3aTEM —
WHAWBHIyaJIbHBIE 3aLIUTHBIE CPEJICTBA).
1.2. AHanu3 BBIABICHHBIX OMMACHBIX ()aKTOPOB MPHU
pa3paboTKe U IKCILTyaTaIllX IPOSKTUPYEMOTO
pelLlIeHUs B CIELYIOLIEH 0CIe0BaTeIbHOCTHU!
MEXaHMUYECKHE OTACHOCTH (MCTOYHHUKH,
CpeICTBa 3aILUThI;
TEPMUYECKUE OMIACHOCTH (MCTOYHHKH,
CpPEeICTBa 3aILUTHI);

371eKTpo0e30nacHOCTh (B T.U.
CTaTU4ECKOE AIIEKTPUYECTBO, MOJIHUE3AIUTA —
WCTOYHHUKH, CPEACTBA 3AILUTHI).

2. DkoJoruveckasi 0e30MaCHOCTb:
3ammTa CeITUTeOHON 30HbI
aHaJIN3 BO3JIEHCTBUS 00BEKTa Ha
aTMocdepy (BBIOPOCHI);
aHaJIM3 BO3JCHUCTBHS 00BEKTA HA
ruapocdepy (cOpockr);
aHaJIM3 BO3JCHCTBHS 0OBEKTA HA
nutocdepy (0TX0abl);
pa3paboTarh penieHus Mo 00ECIICYCHUIO
9KOJIOTUYECKON O€30MaCHOCTH CO CChUIKaMU
Ha HTJI no oxpaHe OKpy»Karolen Cpeapl.

2. Jkosoruyeckasi 6e30MaACHOCTh:
aHaIN3 BO3JIEHCTBHS 00bEKTa Ha
aTMocdepy (BHIOPOCHI);
aHaJIM3 BO3JCHCTBHS OOBEKTA HA
runpochepy (coOpocsr);
aHaJIM3 BO3JCHCTBHS OOBEKTA HA
nutocdepy (0TX0bl);
pa3paboTaTh pelieHus Mo 00eCcIeYeHUI0
AKOJIOTMYECKOI 0€30MacCHOCTH CO CChUTKAMU
Ha HT/I mo oxpaHe okpy»karoien cpepl.

3. be3onacHOCTH B Ype3BbIYAIHBIX CATYAIUSIX:
nepedeHs Bo3MoHbIX UC mpu pa3zpaboTke
Y 9KCIUTyaTalluy MPOEKTHPYEMOT0

3. be3onmacHOCTH B Ype3BbIYAHHBIX CHTyallsAX:
nepedeHs Bo3MOKHBIX UC npu pa3zpaboTke
Y DKCIUTyaTaluy MPOEKTHPYEMOTO

QJICKTPUYCCKUC CTAHIIUN




pelIeHus;

npexymnpexaennto UC;

OCJIEJICTBUMH.

— BBIOOp Hamboiree TunuaHOU YC;
— pa3paboTKa MPEBEHTUBHBIX MEP TI0

pa3paboTka AeHCTBUI B pe3yibTaTe
Bo3Hukuierd YC u Mep 1o JTUKBUIALNM €&

pelIeHuS;

—  BBIOOp Hambosree TunuaHON UC;

— pa3paboTka MPEeBEHTUBHBIX Mep 110
npenymnpexaennto UC;

odecrneuyeHus 0€30MaACHOCTH:

— creuuanbHble (XapaKTepHble Ipu
9KCIUTyaTallud 00bEKTa UCCIICAOBAHMS,
MPOEKTHPYEMOH paboueil 30HbI) TPaBOBEIE
HOPMBI TPYAOBOI'O 3aKOHOATEIIbCTBA,;

OPraHU3aLMOHHBIE MEPOIIPUATHS IPU
KOMITOHOBKE paboyeil 30HBbI.

4. IlpaBoBbIe U OPraHU3alHOHHBIE BONPOCHI

4. [IpaBoBbIe U OPraHN3alMOHHBIE BOMPOCHI
o0ecneyeHuns1 0€30MACHOCTH:

— crneuuanbHble (XapaKTepHbIE IPU
SKCIUTyaTaluu 00bEKTa UCCIEeI0BaHNS,
MPOEKTHPYEMOH paboueil 30HbI) MPaBOBEIE
HOPMBI TPYAOBOTO 3aKOHOAATENbCTBA;

OpPraHU3aLMOHHBIE MEPOTIPUATHA IIPU
KOMIIOHOBKE paboueil 30HBbI.

\ JlaTta BbI1auM 3aJaHu4 1JIs1 pa3/iena 1no JuHeiiHoMY rpadguky \

3agaHue BbI1aJ KOHCYJIbTAHT:

J0KHOCTH [5(0] Yuenas creneHb, Moanucey Jata
3BaHHe
JIOLEHT AwmenpkoBuy FO.A. K.T.H.
33[[31—[1/16 NPUHAJ K HCIOJJHCHUIO CTYACHT:
I'pynna DPUO Hoanuch Jlara
3-6101 Hen6aiinos [lerp HukonaeBuu




PE®EPAT

Breimycknas kBanmudukanuonHas padora 104 c., 29 pwuc.,, 16 Tabm.,
18uCTOYHUKOB, 2 TIPHUJL.

KitoueBble ciioBa: cucTeMa JOXKUTAHHUS BOJOpPOAA, KOHTAKTHBIA ammapar,
ra3o/lyBKa, peKOMOMHATOP BOJOPO/Ia, BOJIOPO/I.

OOBEKTOM HCCIIEIOBAHUS SBIIIETCS CUCTEMA JI0KUTaHUs BOJOPOA.

[ens paboTel — mpoBecTH aHanu3 Oe3omacHoCTU AkcrutyaTanuu BBOP-1000
P MPOEKTHOM aBapyy Ha MIEPBOM KOHTYPE.

B  npomecce  ucciegoBaHMS — MPOBOJWIMCH — pacdy€T  KOJIMYECTBA
BBIICTIUBIIIETOCS] BOJIOPO/A TPHU aBapuM Ha TPyOONMpPOBOJE MEPBOTO KOHTYpA,
pacyeT aBapHuM C T€YbIO MEPBOro KOHTypa auamerpoMm 850 MM ¢ ydeTom paboThl
37 pekoMOMHATOPOB BOJIOPO/IA.

B pesynbrare mccienoBaHUsS BBISIBHUIIM, YTO YCTaHOBKA CHCTEMBI yaJICHUS
BOJIOpOia MO3BOJIAET U30€KaTh 00pa30BaHUsl CMECEN ¢ BO3MOKHOCTbIO TOPEHUS U
JIETOHAIIMM B pa3JMYHbIE MOMEHTHI BpeMeHH. [IpumeHeHue peKoMOWHATOpPOB
MO3BOJIICT 3HAYUTENHFHO CHU3UTH KOHIIEHTPAIIMIO BOAOPO/a B XO/I€ aBAPHH.

O6mnacts npumenenus: ADC ¢ sueproosnokom tuna BBOP-1000

DOxoHoMHuecKas 3P(HEKTUBHOCTH/3HAUMMOCTh PabOThl Ha JAHHOM 3Tare He
MIPEICTABIISICTCS] BO3MOYKHBIM OIICHUTH DKOHOMHUYECKYIO 3(PPEKTUBHOCTH

B Oynymem mnmaHupyercs TOTOJHUTEIbHBIE WCCICAOBAHMS MOJEPHHU3AIUN

CUCTEMBbI JIO)KUTaHUSI BOJOPO/IA.
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Cnucok ad0peBUaTyp, HCIOJIb3YEeMbIX B TEKCTE
ADC — AtoMmHas 3J1€eKTpOCTaHIUS;
BBOP — Bo10-BOAsSHOM 3HEPTETUUECKUN PEAKTOP;
CI'O — Chenra3oo4mucTka,
['T[H - I'maBHBIA HIMPKYJIALMUOHHBIN HACOC;
B/l — [{umHap BBICOKOTO JaBJICHHUS;
HCH — Hunuaap cpeaHero 1aBieHUs;
H/I — Llunuaap HU3KOTO aBIICHUS,
JI1 — Jleaspatop NOAIUTKY;
[IITP — ILitanoBO-ipe Ny PEANTENBHBIN PEMOHT;
NHEC — MexayHapojHasi IKaJjia OlIEeHKH OaCHOCTH,
BIIY — brouHslil AT yIpaBiIeHHUS,
PBI" — PannoakTuBHBIC 0J1arOpOAHBIC a3kl
BITY — biouHslii NyJIBT yIIPABJICHHUS;
3ITA — 3anpoekTHas aBapus
TBOJI — TenaoBbIAEHAIONINN DJIIEMEHT,
CI'TI — CnenmanpHOE TEPMETHYHOE IOMEIICHUE;
[TPBK — PekomOunaTOp BOJOPO/A;
K1 — Komniencarop naBiieHus;
[IY — IIpenensHO TOMyCTUMBIN YPOBEHBD;
OMII — DnexkTpoMarHuTHOE TOJIE;
JIJ1 - JlamIipl JHEBHOT'O CBETA,
JIALL — JITamniel AHEBHOTO CBETA € YIy4ILIEHHON LIBETOIIEPEIAYEH;
JIXDB — JlaMObl X0JIOQHOTO O€JIOro IBETA,;
JITB — JIammibel Témioro 6€10ro CBETa,;
JIb — Jlammbl Oestoro cBera;
N — Nonunsupyroliee n3Iy4yeHUe;

M30 — MexaHu3M 3J1eKTPOUCTIOHUTEIIBHBIN 0JTHOOOOPOTHBIH;
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BBenenue

ATOMHAsi BJEKTPOCTAHIIMS — OTO MPEANPUATHE, SBISIETCS YacCThIO
TOTUTMBHO-3HEPreTUYecKoro komiuiekca Poccuiickoit denepanuu. B cBoro ouepenpb
TOIUIMBHO-YHEPTETUYECKUI KOMIUIEKC — 3TO OTPAaCib MNPOMBIIUIEHHOCTH, KOTOpas
oOecrieunBaeT JHEPrUed M TOIUTMBOM XO3SIMICTBO CTpaHbl M €€ HaceJCHHue.
Haznauenne ADC — npou3BOJCTBO JIEKTPOIHEPTUU MPU MapalieIbHON padoTte ¢
OCTaJIbHBIMU 3JIeKTpocTaHusaMu TOK.

B Hactosimiee Bpems B Poccum nHa 10 gmeiictByromux  ADC
IKCIUTyaTupyeTcsi 35 3HeprobisokoB o0mieit momHocThio 27206 MBt. Uto
COCTABJISIET PUMEPHO 16 IPOLIEHTOB AIEKTPOIHEPTUH B Hallen crpane. Hecmorps
HAa OTHOCUTENBHO Jojroe Bpemsi crpoutenbctBa ADC, cebecToMMoCTh
ANEKTpOdHEPTUM, BbIpabaThiBaeMol Ha ADC, ropa3no HUXKE B CPaBHEHHUH C
TEIUIOBBIMH 3JIEKTPOCTAHLUSAMHU, KOTOPBIE HMCIOJIB3YIOT OPraHUYECKOE TOIUIMBO.
Tak »xe, Ha ADC OTCYTCTBYIOT BBIOpPOCHI B armochepy. YUuThIBas JTaHHbBIE
(dbakTopbl Bce 0OJIbIlIEE BHUMAHHUE YAENSETCS PAa3BUTHUIO aTOMHOW SHEPreTUKHU B
Poccun.

ATOMHAas 3IEKTPOCTAHIHUS - OYEHD CIOKHBIA KOMILUIEKC, KOTOPBIN COCTOUT
13 OOJBIIOr0 KOJMYECTBA Pa3HOOOPA3HOTO OOOpPYAOBaHHUS C MPOTEKAOIIMMU B
HEM pa3HOOOpa3HBIMH TIpolieccamu. Bce 3To o0opyaoBaHue O0O0BEIUHEHO
TEXHOJIOTUYECKON CXEMOW CTaHLINH.

CucreMa noXUTraHUs BOAOPOAA — HEOThEMIIEMAasi 4YacTh TEXHOJIOTMYECKOU
CXEMbl ATOMHOM  D3JIEKTPOCTAHIIMM C  BOJOBOJSHBIMHU  DHEPreTUUYECKUMU
peaktopamu (BBOP). Cucrema poxuraHuss BOAOpOAa SBJISIETCS  IEJIBIM
KOMITJIEKCOM OO0OpYy/JOBaHMs, TPEAHA3HAYCHHBIM JJI CHIDKCHHS COJCpPIKAHUS
BOJIOPOJA B  TEXHOJOTMYECKMX  CAYBKAaX, HaMNpaBIs€MbIX B  CHUCTEMY
cneurazootuuctkn  (CI'O). Cucrema [O0XuraHuds BOJOpPOJA MapKUPYETCs
natTuHCKUMH OykBamu 1S10 u paboTaeT nmpu paboTe CUCTEMBI MPOTYBKU-TIOIIITKH.
Cucrema BBINIOJTHEHA KaK CHUCTEMa HOPMAIbHOM OSKCIUTyaTalldd, BaKHas A

0€30MaCHOCTH.
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1. Cxema u npunuun padorsl IITY ¢ 3neprodsokom BBOP
1.1Kpamxkoe onucarnue 0cCHO8HO20 000PYO08aHUSA IHEP2OOIOKA
B Hactosmmit momenT ADC ¢ sHeprob6mokamu BBOP - nHaubGoinee
pacnpoctpanénnbie B Poccun.
Kak uzo0Opaxeno Ha pucynke 1, aTomHble ctaHiuu ¢ peaktopom BBOP-

1000 umeroT IBYXKOHTYPHYIO CXEMY ITUPKYJISAIIHUH.

3awmuTHas obonouka MNaporeHepatop Typbuxa TpaHchopmaTop JNuHna

> anekTponepeaav
(repmeTuuHblit 60KC) Ccy3 Nap FeHeparop K NOTpesHTeNto

L] ] S

Pk W
| T\
&

Tonnuso ruH KoHngencarop BoagoxpaHunuuie-oxnagurens
Kopnyc peakropa [uTatensHslit Hacoc LMpKyNnsuMoHHbIA Hacoc

Pucynoxk 1 — Cxema ADC ¢ sneprodisokom BBOP[1].

OcHOBHOE 000pyI0BaHE IHEPTrOOIOKA: PEAKTOP, MAPOTEHEPATOP, TIIaBHBIN
UPKYJISIHOHHBIA HAcOC, TypOMHA, TeHepaTop, KouaeHcatop [2].

BBOP-1000 — BOm0-BOASHOW HEPreTHYECKUIl PEakTOp ¢ HOMHHAIBHOM
anekTpudeckoir mMomrHocTh0 1000 MBT, TeruioBas momHocts — 3000 MBT[3].
PeakTop KOpIIyCHOM, Ha TEIUIOBBIX HEUTPOHAX, FE€TEPOTeHHBbIM. Boma B peakTope
UCIIOJB3YETCSl B KAueCTBE TEIUIOHOCUTEINS TEPBOrO0 KOHTYpa, 3aMEIJIUTENsT U
OTpa)kaTeJsisi HEUTPOHOB.

['naBHBIC UUPKYJSIHAOHHbBIE HACOCBHI (I'tH) obecreunBarOT
NPUHYAUTEIBHYIO UPKYJIAINIO TEIUIOHOCUTENST TepBoro koHTypa. Ha Omokax ¢
peaktopom BBOP-1000 wucnons3ytorcs ['LHH-195M. Ha omun peakrtop
npuxoautcs 4 I'IIH (mo ogHOMYy Ha Ka)XAyr0 METII0 HMUPKYISLHMH). ITOT HACOC
SBJISIETCS BEPTUKAJIBHBIM IEHTPOOCKHBIM OJHOCTYIEHYATBIM C KOHCOJIbHBIM
pabouuM KoJIecCOM U OCeBbIM T0/BOJI0oM TertoHocutenst. ['TIH ycranaBnuBaercs
Ha xonoaHou HuTKe. [IpousBoauTensHocTh Hacoca — 20000 mM3/4, motrHOoCTh 8000

kBT, Hanop 93 Mm.B.cT.
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OpnHoil U3 BaXXHEHIIMX CHCTEM IEPBOTO KOHTYpa SBISIETCS KOMIIEHCATOP
JIaBJICHUS, KOTOPBIN CIYXHUT JJI1 KOMIICHCAIUA U3MEHEHHsI 00bEMa WIIH JaBJICHUS
TersioHocuTens. M3Menenus o0bEMa Wi JIaBlieHUs B MIEPBOM KOHTYpE SIBIISIIOTCS
CIIEICTBUEM TOTO, YTO TEPMOJWHAMUYECKHE CBOMCTBA BOJbI CHUJIBHO 3aBUCST OT
JaBJeHUS U TemrepaTypbl. KomneHcaTop JaBieHHs YCTaHABIMBAETCS Ha ropsdeit
HUTKE OJIHOTO U3 KOHTYPOB IUPKYJIALINHU (HEe n300pakéH Ha pucyHke 1).

ObopynoBaHue MEPBOr0 KOHTYpa COEIUHEHO JIPYT C JIPYTOM C MOMOIIBIO
IJIaBHBIX IIUPKYJISAIMOHHBIX TPYOOIIPOBOIOB C BHYTPEHHUM JUaMeTpoM 850 MM.

B maporeneparope Temio OT TEIIOHOCUTENS MepelaeTcsl TeMIOHOCUTEINIO
BTOpOro koHtypa. Ha sneprobmokax ¢ peakropamu BBOP-1000 ncnonb3yrorcs
YeThIpe TOPU3OHTAIBHBIX IMapOreHepaTopa KOPILyCHOTO THUIIA C TOPU3OHTAJIBHO
pPacnoJIOKEHHBIM Iy4YKOM TEMJI000MEHHBIX TpyO [1I'B-1000.
[Taponpon3BOUTENBHOCTh KaX0r0 naporeneparopa pasHa 1470 1/4, TeroBas
MOIIIHOCTh KaXXJ0ro maporeneparopa paBna 750 MBt. BripaGaTeiBacMmbiii map
MMeeT CIeAyIOIHe mapamerpsr: gasieHne 6,4 MIla, Temmeparypa 280 °C u
BJIa)KHOCTH He O0oitee 0,2%.

Cexwuil map, BbIpaOOTaHHBIM B MApOTreHEpaTope, MoAAETCsl Ha TypOUHY.
Ha snepro6iokax ¢ peakropamu BBOP-1000 yctaHoBneHna TuxoxoaHas TypOuHa
K-1000-60/1500-2 ¢ HOMHMHAIBHOM 3JeKTpUYecKol MomHOCThi0o — 1000 MBT.
HomunansHOe naBieHue cBexkero napa - 60 xrc/cM2, yucio o00poTOB B MUHYTY -
1500, ucnonnenue typobunsl Bropoe (IIBJ oo6bemunenst ¢ LICI B ogmH nBYX
notounbld 1uuHAP [IBCJ) ¢ omuum LB u tpems IIHJI. Pacmonoxenue
KOH/ICHCATOPOB TOBATBHOE.

OtpaboTaBmuii B TypOWMHE TMap KOHJECHCHUPYETCS B KOHACHCATOPE MPH
Temmepatype npumepHo 25°C. KoHmeHcAT W3 KOHACHCATOPA MPOXOMHMT Hepes
pereHepaTuBHbIE MOAOTPEBATEIN HU3KOTO JAABJICHUS, 1€a9paTop, pereHepaTUBHBIC
NOJIOTPEBATEId  BBICOKOIO  JIaBJIEHUST C  IOMOIIBIO  IUTATEIbHOTO U
KOH/ICHCAIIMOHHOTO HACOCOB M TIOJJaeTCsl OOpaTHO B MmaporeHepatop. Temmepartypa
ITUTATETBHOM BOBI MPH 3TOM moBbimaercs 10 220 °C.

B konzmeHcarop oxjaxjawiias BoJa IOJAETCI C  [OMOIIbIO

MUPKYJLIOUOHHOI'O HACOCaA. Boz:a, mpoxoas 4€pe3 KOHACHCATOP, HAIPEBACTCA. I[JI}I
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OXJaXJICHUS JTOM BOJbI HCIOJIb3yeTcs OallleHHbIC TPaJupHUA WU TPY]I-
OXJIATUTEb.
1.2 Xapaxmepmvie unyudenmol, nPOUCX00usuLe npu IKCRIYAmayuu CUCmembl
ooorcueanust 600opooa (cucmema T1S510).
1.2.1 MamuaeHT, npoucxoauBinii Ha XMenpHUICKor ADC B mae 1994

roaa. [4]

Ha mnepBom oHeprobmoke XwmenbHuuckod ADC B 20:00 O6buio

3a(UKCUPOBAHO  TIPEBBIIICHHWE TMPOIEHTHOTO  COJEpXkKaHUs  KHUCIOpoJa B
TETNJIOHOCUTEIIE TIEPBOTO KOHTYPaA CBEPX AOIIYCTUMOTO YPOBHS (0,00SMF/I[Mg). st
JUKBUJALUA JTaHHOTO OTKJIOHeHus B 22:30 Obula HavaTta Mojada pacTBopa
TUApa3suH-TUApPATa B BOJY IEPBOrO KOHTYpa, YTO HE yCTpaHuUio mpobdiemy. B
nepuoA ¢ 25.04.94 no 06.05.94 npumeHsnocs 100aBICHUE B MOAMUTAYHYIO BOIY
MEPBOr0 KOHTYpa aMMHAKa U pacTBOpPA TMAPA3UH-TUIPATA, UTO TAKKE HE OKa3ayo
OnaronpuaTHoro sddexra Ha HOPMAIU3AIUI0 BOJHO-XUMHYECKOTO PpEXUMA.
08.05.94 1o mnpuuMHE HAPYUICHUS BOJHO-XMMHYECKOTO pEXUMA NEPBbIN
9HEProOJIOK OB OCTAHOBIJICH.

B xome paccnenoBaHus ObUIO BBISIBICHO, UYTO MPUYMHOM JAHHOTO
HapylieHus: ObUJI0O HapylieHHWe B paboOTe€ CHUCTEMBbl JIOXKUTaHWUS BOJOpOAa U
nerazaunu B JII mpu cHM>XKeHHM pacxoja BbIIapa BCIEACTBHE 3aJMBAHUS BOIOU
TEIUIOOOMEHHUKOB CHUCTEMBI JOKMTaHHMS BOJIOPOJiIa U3-32 HEMPOXOJIUMOCTH
JpEHaXKe MpHU MONAJaHUU B HUX IUIATHHOBOTO KaTaJln3aTopa.

HakomyieHue MmiaTMHOBOTO KaTajiu3aTopa MPOM3OLII0 M3-3a MOBPEKICHUS
KOp3MHBI KOHTAaKTHOro ammapara emé B 1992 romy, M HE MOJHOE YyIaJICHUE
IJIATUHOBOIO KaTanu3atopa B nepuojsl nposenenus [IITP-92 u IIIIP-93. DT1o u
MIPUBEJIO K MOBPEXKICHUIO OOJBIIOr0 KOJIMYECTBA apMaTyphl U TPyOOTIPOBOJIOB B
CUCTEME.

JlaHHBIM MHIIMICHT OB OIICHEH YPOBHEM | 1O MEXITYHAPOIHOM MIKaIe
orieHku ornacHoct coObiTuit (MHEC). Takast BeIcOKas olleHKa CBsI3aHHA C TEM,
YTO JIaHHAsl aBapusl OKa3alia CyIIECTBEHHOE HEraTUBHOE BIUSIHUE HA COCTOSIHUE

oe3omacuoctu ADC.
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1.2.2 ABapus Ha ADC ®ykycuma-1 (Inouus) B mapte 2011 roga.[5]

Asapus Ha ADC dDykycuma-1 crana ciencTBUeM TEXHOTCHHBIX KaTacTpod
(cupHOE 3eMIIETpsICEHUE, ITyHaMK ) KOTOpble 00pyIuiauch Ha Snmonuto B mae 2011
roja.

3eminetpsicenue, mpowusomeamee 11 MapTa, mpuBeno K cpaOaThIBAaHUIO
cucteM Oe3omnacHoctd U 3 Oioka Ha Dykycume ObLTM ocTaHOBIEHBL. Ho crycTs
yac OBUIO MpEepBaHO »3JEKTpocHaOkeHue (B TOM uuciae W pesepBHoe). s
BO30OHOBJICHHS TOJIAYM JJIEKTPOIHEPTUM HA CTAHLUIO OBLJIO PELIEHO JTOCTaBUTH
MOOWJIbHBIE CHJIOBBIE YCTaHOBKM, KOTOpPbIE JOJDKHBI OBUIM 3aMEHUTh HE
paboraromue nu3enb rerepatopsl. IlepBas cepb€3Has cuTyanusi BO3HUKIA Ha 1
sHeprooyoke. Tak kak sHeprocHaOkeHHE OBLIO OTKIIIOUEHO, B TEIJIOHOCHUTENE 1
KOHTypa TIOBBIIAJAch TeMIlepaTypa | JaBieHue. [(nsg mnpegoTBpameHus
MOBPEXKJICHUS peakTopa ObUIO TNPUHATO peElIeHue cOpachlBaTh TMap B
repmoo6osiouky. Korna naBnenue moj repmoo00104koit Bo3pocio 1o 8,4 atM (840
KIIa), npu pacuétnom nasnenuu 4,0 atm (400KIla), npunwiocs cOpacsiBaTh nap B
aTMocdepy, 1a0bl HE pa3pymIuiIach repMoodoouka. JlaBnenre yaanocs cOpoCUTh,
OJIHAKO, B TEPMOOOBEM MOMall BOJOPO B OOJIBIIIOM KOJIUYECTBE.

12 mapra B 6:36 Ha 1 610ke ADC mporpemMen B3pbIB, pa3pyIIMBIINN YacTh
OeTOHHBIX KOHCTpyKuMi. [lpuumHOil B3pbIBa cTana OoJbllias KOHIICHTPAIUS
BOJIOPO/Ia, BEICOKME TEMIIEpaTypa U mapocojepkanue. PeakTop He mocTtpaiai, HO
YpOBEHb paJualuy Ha MPOMIUIOMAAKe pe3ko Bblpoc. llocie B3pbiBa ObLIO
MPUHATO PEIICHUE 3aM0JIHUTh TePMOOOBEM MOPCKOW BOJIOM C pacTBOPOM OOpHOM
KHUCJIOTHI JUISl OXJIAKJEHUS peakTopa.

13 mapra mnpaBUTENHCTBO SMOHUM COOOIIMIO O BO3MOXHOCTH B3pbIBa
Bogopona u Ha 3 6ioke ADC ®dykycumbl. U 14 mapta B 11:01 B3pbIB npouzomén
Ha 3 6moke. ['epMo000I0UKa M KOPITYC peakTopa He mocTpaaand. Tak e 13 uncna
OTKa3aja CHUCTeMa OXJAXKICHHs Ha 2 OJoKe, MOCcie Yero Hayauach oreparus Io
3aMO0JIHEHUIO TePMO000I0UKH 2 0JI0Ka MOPCKOM BOJION ¢ OOPHOM KUCIIOTOM.

15 wmapra B 6:20 mo MECTHOMY BpPEMEHH MpOrpemMen B3pbIB Ha 2
sHeprodsioke. [IpuunHON B3phIBa Kak U B MPEIbIAYIIMX CIydasx CTajd BOJIOPOJ U

noBpexjaeHue Oaka-O6apOorépa. OTHOBPEMEHHO C aBapue Ha 2 HSHEpProOJIoKe
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MPOU3OILIEN Mokap Ha 4 SHEpProOJIoKe B XpPaHWJIMIINE OTPAOOTABIIETO SJIEPHOTO
TOTUTMBA, B CJIEACTBUE YE€ro B aTrMoc(depy Momaiy paJroaKTHUBHBIC BemecTBa. Ha
yCTpaHEHHE MoXkapa noTpedoBagoch 2 yaca.

16 mapra B 8:34 or Onoka 4 cTanu MOAHUMATHCA KIyOBbl O€loro apIiMa.
BbISIBUTH NpUUYMHY MOSIBJICHUSI JIbIMa HE YAQJIOCh M3-3a OTCYTCTBUSI MEPCOHANIa Ha
0JIoke M TsHKENON pagualMoHHON 00cTaHoBKH Ha ADC.

17 mapra yaanoch MPOUYUCTUTH MYTh K 3 SHEProOJ0KY OT KPYITHOTO Mycopa,
nonaBuiemy Ha ADC nocne myHamu. Ilocime 3Toro 6 MmoaMIEHCKUX TPY30BUKOB
0€3yCHeNIHO NbITAINCh 3al0JHUTh 0AaCCElH BBIAECPKKH OTpabOTABIIErO AIEPHOTO
TOIUIMBA. 3aTe€M B pailoH 3-To 0JIOKa MOXKapHBIMH MalmMHamMu ObLIO BbUIMTO 30
TOHH BOABL. Tak >xe 17 uncna ynanoch BO3OOHOBUTH MOJAUy JIEKTPOIHEPTUU Ha
ADC.

18 MapTa BO30OHOBMJIMCH MOMBITKA OXJIAXKACHUS OTPaOOTABILIETO SIIEPHOTO
TOTUIMBA TPETHETO OJI0Ka

19 Mapra yepe3 OTBEpCTHE B CTEHE YJAJOCh 3aMOJHUTH BOJOW OaccelH
BBIZICP’KKH TPEThEro OJI0Ka.

20 MapTa aHaJOTMYHYIO OINEpalMIo MPOBEIH U Ha 4 OJI0Ke, 3auB B Hero 160
TOHH BOJIbI. Tak xe 3amuto 40 TOHH BOJIbI B OACCEWH BBIICPKKH BTOPOTO OJIOKA.

21 mapra naBiieHHE B repMOOOBEME TPEThero OJ0Ka ymajio B TPH pasza o
0e30MmacHON BEJIMUUHBI.

22 mapTa cuiIoBble kKabenu ObUTH TOAKIIOYEHBI KO BCEM 6 OJIOKaM CTaHIUU.
Han BTOpHIM M TpeThbUM OJIOKaMU OBUIM BHOBB 3aMEYEHBI Map U JbIM, KOTOPHIC
paccesuch K KOHILY JHS.

23 mapTa BOJIOH 3aiMBaIuCch OacceiHbI BeIIEP KKK 3 U 4 Onoka. Tak e Haxa
3 3HeproOJI0KOM ObLIM 3aMeUeHbI KIyObl IbIMa.

24 mapra B repmoobosouke 1 6510ka cTano pacTu gaBieHue. B To ke Bpems
C BepToNIET ObLT 3amedeH Oenplii nbiM Ham 1 OmokoM (Bo3mMokHO map). [lms
MOHWKEHUSI JaBJeHUs ObLJIO MPUHSTO PEIICHUE CHU3UTH PACXO0] OXJaXKJarolen
BOJIbI.

25 mapta BoccTtaHoBieHbl mpubopbl BIIY Ha mepBom Osoke. B Gacceiin

BBIJICPKKH YE€TBEPTOTO IHEProdoka 3amuto 150 TOHH BOBI.
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26 mapra gaBieHue 1oja 000s0ukoil 1 OJoKa CHU3HWIOCH JO MPEKHUX
BEJIMYMH.

277 mapta BoccTaHoByeHbI TpuOopsl BIY Ha 2 61oke. Hauanucs paboTsl 1o
OTKauKe BOJIbI U3 3aTOIICHHBIX TYPOUHHBIX 3aJI0B B CUCTEMY KOHJeHcaTa. PaboThl
OCJIOXKHSIIOTCS BBICOKOM aKTUBHOCTBIO BOJIBI.

28 — 29 wmaprta mnpoaopKaeTcsl OTKayka BOJbI W3 Malli3aja IIepBOTro
HHEpProoOIIoKa.

31 mapra — 1 ampesst HPUHSTO PEUICHUE O CTPOUTEIBCTBE PAIOM C OJIOKAMU
OYHUCTHBIX COOPY>KEHUH ISl pelIeHHs MPOOIeMbl 3aTOTNIEHHBIX TTOMEIICHHIA.

2 — 4 ampens OBLTIO MTPEPBAHO IIEKTPOCHAOKEHNE HACOCOB, TOJAIOIINX BOIY
B repMO00O0JIOUYKY IEPBOro, BTOPOro M TpeTbero Ojoka. bbula oOHapykeHa Teub
BBICOKOAKTUBHOW BOJBI B MOpE (TpEIlIMHA B CTEHE KaOEIbHOr0 KaHaia TOJNIHUHON
20cm).

5 — 7 ampens Teub BBICOKOAKTHBHOM BOJIbI B MOpE OblIa OCTAHOBJIEHA. 7
ampesigi Hayajach Mojada a3oTa IMoj O0O0O0JOYKYy repMooObEMa i BBITECHEHUS
BOJOpPO/IA.

10 anpens Hayanack yoopka 00J10MKOB noMelieHuid 1 u 3 6JI0KOoB.

11 — 14 ampens B mnpedexrype DPykycuma MPOU30LLIO TOBTOPHOE
3eMJIETPACEHUE IOCNe CEepUM a(TEepUIOKOB, BCIEACTBHE 4YEro ObUIO HApPYIIECHO
AIIEKTPOCHAOKEHNE aBapUUHBIX 3HEProosiokoB Ha 50 MuHyT. UTO O3HAYAeT 4TO
OXJIAKICHHE PEaKTOPOB ObLIO TOXKE MPEPBAHO.

15 ampenss — 4 mas TPOAOHKUIMCH PabOTHI MO 3allUTe CTaHIUU OT
BO3MOXHBIX aTepIIOKOB W IyHaMu. [lojaBenuch AOMOJHUTENbHBIE JUHUU
aIIeKTporepeaay, KOTopble ObUIM HE3aBUCUMBI OT paHee MOABEAEHHbBIX.

5 — 11 mas BnepBbie C Hayaja aBapuu B peakTOpHOe oTaesieHue 1 Gnoka
BOIILJIM JIIOJIM, YCTAHOBUBLIME OOOpyJIOBaHHE Il OTYUCTKH BO3AyXa B
noMeIieHusX. bbl1o HalJIeHO MECTO HOBOM TeUM paJMOAKTUBHOW BOJbI Ha 3
OJI0KE.

12 — 24 mas HayaTa MOATOTOBKA K MOHTaXy YKpbITUS | sHeproOioka ams

NpecaoTBpaAlICHUA I[&JII)HCﬁH.IGFO BbIXOIad  PAAMOAKTHUBHBIX OJICMCHTOB B

OKPYXAIOIYIO Cpeay.
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25 Masg — 2 WIOHA NPUOCTAHOBIEHA OTKAyKa 3arpsi3HEHHON BOJBI M3
3aTOTUIEHHBIX TMOMEIIEHUH BTOPOTO U TPETHEro SHEproOjoKa A MPOBEICHUS
paboT Ha TUHUSIX IECKTPOCHAOKEHUS.

Hexabpp 2011 Bce Tpu peakTopa ObUIM NEPEBEACHBI B COCTOSHHUE XOJIO0IHON
OCTAaHOBKH

Agryct 2013 npousonuia yredka Tp€XCOT TOHH pauOaKTUBHOM BOIbI.

K xonny 2014 roma B oOmactu oTuykaeHus Hakomwmioch 157000 ToHH
Mycopa U paJIiOaKTUBHBIX OTXOJIOB.

2016 rog — CKOHCTPYHUPOBAH CIIEIUANBHBIN poOOT MJIsi pa300pOB 3aBalOB B
pEeaKTope, SIKCHEAULMS KOTOpOoro mianupyercs B 2017 roay.

OneIT, NOJy4EHHBI BCJIEACTBUE JAHHBIX HWHUUICHTOB, IIOKa3aJ, dYTO,
npoOjieMa HaJIWuusl U30BITOYHON KOHILEHTPALMM BOJAOPOJA B TEIJIOHOCUTEIIE
IIEPBOT0 KOHTYpAa SIBJIICTCS OYEHb aKTyaJbHOW B Hamm JHU. M pacuér Bomopona,
BBIICJIMBIIETOCS] MpPU aBapuM Ha TpyOONpoBOJE MEPBOTO KOHTYypa, SBIAETCA

NEPBOM CTYNEHBKOW K MPEOTBPAILIECHHUIO MOJOOHBIX KaTacTpo(d B Oyayuiem.
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1.3 3aoauu BKP

9. IlpeacraButh cxeMmy BKIIOUEHHS, omucaHue W mpuHuun padotsr [ITY c
peakropom BBOP-1000.

10.ChopmynupoBaTh LETU U 33Ja41 TPOSKTUPOBAHUSI.

11.IlpencTaBuTh aHanu3 BO3MOKHBIM aBAPUUHBIX CUTYyallMil CBA3aHHBIX C
BbIJIeJICHHEM Bojiopoaa Ha ADC.

12 IIpenctaBuTh ONMUCAHUE U MPUHIMIT PAOOTHI CUCTEMBI JIOKUTAaHUS BOAOPOIA
¢ peaktopom BBOP.

13.IIpoBecTn pacyeT KOJWYECTBA BBIJCIMBILEIOCS BOJOPOJA MPH aBapuH Ha
TpyOONpoOBOAE MEPBOro KOHTypa. ONpeAenuTh KOJUYECTBO, KOHLEHTPALUUIO WU
SHTAJIBIIUIO BOAOPO/IA B TEUH.

14.OnpenenuTh SKOHOMUYECKHUE 3aTPaThl SKCIUTyaTallUd CUCTEMBI JOKUTaHUS
BOJIOPO/JA.

15.1Ipoananu3upoBarh pabouue MecTa B PEAKTOPHOM OTIEJIICHUU HA MPEIMET
BBISIBJICHUSI OCHOBHBIX OIACHOCTEN M BPEAHOCTEW, OLIEHUTh CTENEHb BO3IACHCTBUSA
UX Ha IIEpCOHAJI U IPUPOAHYIO CPELyY.

8. ChopmynupoBaTh OCHOBHBIC BBIBOABI PAOOTHI.
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4, DPAUHAHCOBBIA MEHE[)KMEHT
PECCYPCO2P®EKTUBHOCTD U PECYPCOCBEPEXEHHUE

CereBoe MIaHUPOBAHUE
OO1Me cBeIeHHs O CETEBOM ITUIAHUPOBAHUU YIIPABJICHHUS:

CereBoe IJIAaHUPOBAHWE — METOJ  YIpPaBJICHUS, OCHOBAHHBIA Ha
UCIIOJIb30BaHUM MAaTEMaTHUYECKOIo ammapara TeOpuH TIpaoB U CUCTEMHOIO
MOJXO0/A JJI1 OTOOpaKEHUs W aIrOPUTMHU3ALMN KOMIUIEKCOB B3aMMOCBA3aHHBIX
paboT, OEHCTBUII WM MEPONPUATHH [UIsl JOCTUKEHHUS YETKO MOCTaBICHHON
LETIN.

OcHOBHas LENIb CETEBOTO IUIAHMPOBAHUSA - COKPAIICHUE JO MUHHUMYMa
IIPOJIOJIKUTEIILHOCTH IIPOEKTA.

3ajaya CeTeBOro IUIAHWPOBAHUS COCTOMT B TOM, YTOOBI IpaUUecKw,
HarJsSgHO M CUCTEMHO OTOOpa3UTh M ONTHMHU3UPOBATH MOCIEI0BATEIBHOCTh U
B3aMMO33aBUCHUMOCTh paboT, AEHCTBUI WM MEpPONPUATUH, O00ECHEeUnBaIOIINX
CBOCBPEMEHHOE W IUIAHOMEPHOE JOCTH)KEHUE KOHEYHBbIX uenen. Jmda
OTOOpaXEHUS W aJTOPUTMM3ALMKM TeX WM HHBIX JEWCTBUN WM CHUTyalui
UCIIOJB3YIOTCA  OKOHOMHKO-MATEMATUYECKUE MOJEIH, KOTOPBIE TMPHUHATO
Ha3bIBATh CETEBBIMU MOJEISAMH, MPOCTEUIINE U3 HUX - ceTeBble rpapuku. C
NOMOUIBIO CETEBOM MOJEIN pPYKOBOAWUTENb pPAdOT WJIM OINEpalud HMEET
BO3MOYKHOCTh CHUCTEMHO M MaclITaOHO MpPEACTABISATh BECh XOJ padoT WU
ONEPATUBHBIX MEPONPUATUN, YIPABIATH MPOLIECCOM HUX OCYILIECTBICHUSA, a
TaKX€ MaHEBPUPOBATh PECYPCAMM.

Crnenyer BBIIENUTH CIEAYIONIME TOHSTHS, HEOOXOAMMBIE MJIi CETEBOrO
IIJIJAHUPOBAHMSL.

PaboTa — mpoOM3BOJACTBEHHBIN IMpoliecc, TPeOYIOMMI 3aTpaT BPEMEHHU H
MAaTepUANIBHBIX PECYPCOB W MNPUBOIAIIAM K JOCTHIKEHHUIO OIPEIAECICHHBIX
pEe3yJIbTaTOB.

[lo cBoeili ¢usnueckoil mnpupoae padOTHI MOXHO pacCMAaTPUBATH Kak
neiictBue (Hampumep, 3aiuBKa (yHIaMeHTa OETOHOM, COCTaBIICHHE 3asBKH Ha
MaTepuaibl, W3y4eHHE KOHBIOHKTYPBI pBIHKA), IMpolecc (IIpUMep - CTapeHHe

OTJIMBOK, BBIICP)KHMBAHUEC BHHA, TPaBJICHHUC HJ'IaT) H OXHUIaHHC (HpOHﬁCC,
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TpeOYIOLIUNA TOJBKO 3aTpaThl BPEMEHU W HE MOTPEOISIIOUIUI HUKAKUX PECYpPCOB;
SBIISIETCS. ~ TEXHOJOTMYECKUM  (TBEPACHHE  LIEMEHTHOW  CTSXKKHM)  WJIH
OpraHU3allMOHHBIM (0XKHJIaHHE CYXOW TIOr0/bl) TMEPEpPhIBOM MEXAy paboTamu,
HEMOCPEICTBEHHO BBIMOIHIEMBIM JPYT 32 APYTOM.

[To xomu4ecTBY 3aTpauynBaeMOro BpeMEeHU paboTa MOXKET OBITh:

- IGUCTBUTEIIbHOM, TO €CThb MPOTSHKEHHBIM BO BPEMEHH IPOIECCOM,
TpeOyIOIINM 3aTpaT PecypCoB;

- GUKTUBHOW (WJIM 3aBUCHMOCTBIO), HE TpeOyrome 3aTpar BpeMEHH U
MPEJICTABISIIOICH CBSA3b MEXIYy KaKUMHU-THOO paboTamu: nepenaya M3MEHEHHBIX
yepTexell OT KOHCTPYKTOPOB K TEXHOJOraMm, cJada oOT4eTa O TEXHHUKO-
HKOHOMUYECKHUX MMOKA3aTENAX pabOThI 11€Xa BHIMIECTOSIIEMY OAPa3AEICHHIO.

CobpiTe —3TO  (DaKT OKOHYAHUS OJHOM WJIM HECKOJbKHX paloT,
HEOOXOJUMBIX W JOCTAaTOYHBIX [JJs Hadana cieayoumx pador. CoObitus
YCTaHABIMBAIOT TEXHOJOTMUECKYI0 W OPTraHU3allMOHHYIO IO0CJIEI0BAaTEIbHOCTD
pabot. CoOBITHSI OTPAaHMYUBAIOT PacCMaTPUBAEMyI0 pabOTy U MO OTHOIICHHUIO K
HEll MOTyT OBIThb HayaJbHBIMU U KOHEuHbIMH. HauanbHOe coObITHE ompenenser
Havaso paboThl U SABISIETCS KOHEYHBIM ISl TIPEAIIeCTBYIONINX padoT. cxoaHpiM
CUMTAETCs] COOBITHE, KOTOpPO€ HE HMMEET MPEAIIECTBYIOIUX padoT B paMKax
paccMaTpuBaeMoro cereBoro rpaguka. 3aBepliaroniee — coObITHE, KOTOpOE He
UMEeT TOCIHEAYIONMX paboT B  paMKax paccMaTpUBaEeMOro  CETEBOTO
rpaduka. 'pannyHoe cOOBITHE - COOBITHE, SBISIONICECS OOIIMM JJIsi JIBYX WIIH
HECKOJIbKUX MEPBUYHBIX WJIM YACTHBIX CETEH.

[TyTh - 5TO MFOGAst MOCIEAOBATEIHHOCTh PAOOT B CETH, B KOTOPOH KOHEYHOE
cOOBITHE KaXXAOW pabOThl ATOW MOCIEIOBATEIHLHOCTH COBMANAET C HaydaJbHBIM
coObITHEM clienyromiei 3a Hell padoTel. IIyTh OT MCXOTHOTO JO 3aBEPIIAIOIIETO
COOBITHS Ha3bIBa€TCA MOJIHBIM. [IyTh OT MCXOAHOTO 1O JAHHOTO MPOMEKYTOYHOTO
COOBITHS Ha3bIBa€TCA IIyTEM, MPEALIECTBYIOIUM 3TOMYy coObiTHO0. IlyTh,
COCUHSIONINI KaKhe-TMO0 JBa COOBITHS, W3 KOTOPBIX HU OJHO HE SIBJISCTCS

HNCXOAHBIM MJIM 3aBCPIIAtONINM, HA3bIBACTCA ITYTEM MCIKIY 9TUMU COOBITHSIMH.
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IIpOIOIKATENBHOCTD IIYTH ONPENEIAETCS CYMMOW IPOJOJIKATEIBHOCTEN
cocTaBisIrOUMX ero pador. IlyTe, MMEOMMI MaKCUMaJIbHYIO UIMHY, Ha3bIBarOT
KPUTHUYECKUM.

Jlnsa cereBodt Mozaenu Tuma "paboThI-BepUIMHBI" HUCHOJB3YIOTCS TaKHe
0003HAYEHHUs, KaK BeXa — HEKOE KIII0UYEeBOE COOBITHE, 0003HAUAIoIee OKOHYAHUE
OJIHOTO 3Tamna ¥ HayaJlo IPyroro; yra — CBsi3b MEX/1y paboTaMu.

Paznuyaror pa3nuyHbIe THIBI CBSI3€U B CETEBOW MOJEIIN:

- Ha4yaJIbHble PaboThI;

- KOHEYHbIE pabOTHI;

- IOCJIEI0BATENbHBIE PA0OTHI;

- paboTHI (Oreparuu) 1pooIeHus;

- paboTHI (OnepaIyu) CIUSHHUS;

- apaJjuiesbHble pabOTHI.

Haubonee pacrnpocTpaHeHHBIMU HaIPaBJICHUSMU MPUMEHEHUSI CETEBOTO

IJIAaHUPOBAHMS SIBISIOTCA:

® [[EJEBBIE  HAYYHO-UCCIIEIOBATEIbCKHE M  IPOEKTHO-KOHCTPYKTOPCKHE
pa3pabOTKHU CIOKHBIX OOBEKTOB, MAIlIMH U YCTAaHOBOK, B CO3/IaHUU KOTOPBIX
IPUHUMAIOT YYaCTHE MHOTHE NPEINPUATUS U OpraHU3AlINH;

® IUIAHWPOBAHME M YIPABICHUE OCHOBHOM JIEATENBHOCTHIO pa3padaThiBaIOIINX
OpraHu3alui;

® [UJIAaHUPOBAaHHME KOMILIEKCA padOT MO MOATOTOBKE U OCBOEHHIO MPOU3BOJICTBA
HOBBIX BUJIOB TPOMBIIIEHHON IPOYKIUU;

® CTPOMUTEIHCTBO U MOHTAXK OOBEKTOB IMPOMBIIIIEHHOTO, KYJIbTYPHO-OBITOBOTO
Y KWJIAIHOTO HA3HAYEHUS;

® DPEKOHCTPYKIMS M PEMOHT JCHCTBYIOUIMX MPOMBIIUICHHBIX H APYTIHX
00BEKTOB;

¢ I[UIAHUPOBAHHME IOATOTOBKM M  MEPENOATOTOBKM  KaJApOB, IPOBEpKa
VCIIOJIHEHUSI TPUHSTHIX PEIICHUN, OpraHu3alus KOMIUIEKCHOW MPOBEPKHU
NESATENIbHOCTH ~ NPEANpUATUN, OOBEIUHEHHM, CTPOUTEIbHO-MOHTAXKHBIX

OpraHM3alUN U YUPEKICHUM.
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Hcnonp30BaHue  METOJOB  CETEBOrO0  IUIAHUPOBAaHUS  CIIOCOOCTBYET
COKpAIIEHUIO CPOKOB CO3/IaHUS HOBBIX 00BEKTOB Ha 15...20%, obecmeueHuto
PALMOHAIBHOTO UCIIOIB30BaHUS TPYIOBBIX PECYPCOB U TEXHUKHU.

[Toctpoenue ceTeBoro rpaduka:

JIMTUIOMHBIN MPOEKT COCTOUT M3 BBINOJHEHUS paldOT, MPEACTABICHHBIX B
tabmnurie 6.

Tabmuma 6 - VcxonHble AaHHbBIE Ui BBINOJHEHUS MyHKTa OUHAHCOBBIN

MEHEKMEHT pecypcodPEeKTUBHOCTD U pecypcocOepexeHue.

Jnurens| Kom-Bo

HINDP
HAMMEHOBAHIE PABOT HOCTb | paboTH
PABOT paboThI | MKOB
t;, CYT | n;, 9ea
0-1 |CocraBnenue onbmuorpadun 5 1
1-2  |Pacnpenenenue auTepaTyphl IO TEMaM 5 1

> O0630p MUTEPATYPHI MO pa3/ieily BbIIACICHUS . .
BOJIOPOia Ha TIEPBOM KOHTYPE

”a O0630p MUTEPATYPHI IO pa3aeily aBTOMATH3AINT . .

CHUCTEM YIIPpaBJICHUSA

O030p TUTEPATYPHI MO pa3ieny couuagbHas

OTBCTCTBCHHOCTD

O0630p nuTEpaTypHI MO pazaeiny GUHAHCOBBIN

2-6  |[MEHeIKXMEHT pecypcoddHEeKTUBHOCTH U 4 1
pecypcocoepekeHre
Omnucanue ocHoBHOTO 000pyaoBanus ADC ¢ Ob

" |BBYP-1000 ! .

Kpatkoe onucanue MHUUAECHTOB,
7-8  |mpouCXOASIIUX MPU SKCILUTyaTalluu CUCTEMBI 3 1

AOKUT'aHUSA BOOAOpOaa

8-9 |Omnmucanue nporiecca 00pa3oBaHUs BOJOPOJIa Ha 6 2

ADC

[Iponomxenue TabIUIBI 6
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Onucanue Ha3HAYEHUS OCHOBHBIX AJIEMEHTOB

9-10 6
CUCTEMBI IO)KUTAHUS BOJOPOAA

10-11 |Omnucanue pexUMOB IKCIUTyaTallMd CUCTEMBbI 5
Onucanue ynpaBlieHUs U KOHTPOJI pabOThI

11-12 4
CUCTEMBI TIOKUTAHUS BOJOPOAA

12-13 |Onucanue mep 6€30MaCHOCTH 5
Onucanue 000py0BaHUSI CUCTEMBI JI0KUTAHUS

13-14 5
BOJIOpOJa
Pacuér xonuuecTBa BbIICIUBIIETOCS BOJOPOAA

14-15 9
IIPU aBapHuH HA IEPBOM KOHTYpE

15-16 |Ommcanue mporpamMMbl pacdéTa 4
BrlinonHeHue 3agaHus o pasaeny

4-17 9
aBTOMATHU3alIUsI CUCTEM YIIPABICHUS
BrimonHeHne 3a1anus 1o paszenny coluanbHas

5-18 7
OTBETCTBEHHOCTb
BrinonHenue 3aganus o pasaeny GuHaHCOBBIN

6-19 |MeHemKMEHT pecypcodPPeKTUBHOCTD U 10
pecypcocoepekeHre
[Ipucoenvuenue pacu€ToB CUCTEMBI JOKUTAHUS

16-20 1
BOJIOPOJa K OCHOBHOW YacTH JUTIOMA
[Ipucoenunenue pasaesna aBTOMaTH3aUN

17-20 1
CHCTEM YIIpaBJICHUS K OCHOBHOM YacTH JUIIOMA
[TpucoennHeHue pas3aena coruaibHas

18-20 1
OTBETCTBEHHOCTh K OCHOBHOW YaCTH JTUTIIIOMA
[Ipucoenunenue pasaena GUHAHCOBBIMA
MEHEIPKMEHT pecypcodhPEeKTUBHOCTD U

19-20 1
pecypcocOepexeHre K OCHOBHON 4acTu
JUTIIIOMA
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[Iponomkenue Tabauibl 6

20-21 |OdopmaeHre 1eMOHCTPAIIMOHHBIX JTHCTOB 3 2
[TpoBepka paccyeTHO — MOSICHUTEIBHOU 3aITUCKU

21-22 5 2
Y UCIIPABJICHUE OITHOOK
Pacrniedarka pacc4eTHO — NOSICHUTENBHOU

22-23 2 2
3aIUCKU U JEMOHCTPAIIMOHHBIX JIMCTOB

23-24 |Cnava pacCue€THO — MOSICHUTEJIBHOM 3aIMCKU 1 1

Pucynox 25 - CereBoii rpaduk BBITTOJIHEHHS padOT

15 20 25 30 35 40 45 50 55 60 65 70 75 80

85

Pucynox 26 - JIuneiinblii rpaduk BbIIOJHEHUS padbOT

20 30 40 50 60 70 80 Q0
t

Pucynok 27 - I'paguk TMHEHHBIX pecypcoB
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Tabmuma 7 — [TapameTrpst paboT ceTeBoro rpaduka

Pannue cpoku

ITo3gnue cpoku

PesepB Bpemenu

Pabota
. . | pes3eps pe3eps
(i,J)) | Hagano |OKOHYAHHWE | HAYAJIO | OKOHUAHHUE | TTOJTHBIH I
-ro poaa | ll-ro pona
0-1 0 5 0 5 0 0 0
1-2 5 10 5 10 0 0 0
2-3 10 17 10 17 0 0 0
3-4 10 15 10 63 48 0 48
2-5 10 14 10 65 51 0 51
2-6 10 15 10 62 47 0 47
3-7 26 38 26 38 0 0 0
7-8 17 24 17 24 0 0 0
8-9 24 27 24 27 0 0 0
9-10 27 33 27 33 0 0 0
10-11 39 44 39 44 0 0 0
11-12 44 49 44 49 0 0 0
12-13 49 54 49 54 0 0 0
13-14 54 59 54 59 0 0 0
14-15 59 68 59 68 0 0 0
15-16 68 72 68 72 0 0 0
4-17 15 24 63 72 48 0 48
5-18 14 21 65 72 51 0 51
6-19 15 25 62 72 47 0 47
16-20 72 73 72 73 0 0 0
17-20 24 25 72 73 48 0 48
18-20 21 22 72 73 51 0 51
19-20 25 26 72 73 47 0 47
20-21 73 76 73 76 0 0 0
21-22 76 79 76 79 0 0 0
22-23 79 81 79 81 0 0 0
23-24 81 82 81 82 0 0 0

AHanu3 ceTeBoro rpaduka:

Cno>XHOCTB ceTeBOro rpaduka orileHUBaeTCs KOI(PPUITUEHTOM CII0KHOCTH,

KOTOPBIH ompenensieTcs no popmyie:

__pab
K - )

cl

r1e n,,, - KOJIMYECTBO padoT;

N,.; - KOJIUYECTBO COOBITHIA.
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Torna:
K.=27/24=1.13
3TO TOBOPUT O TOM, YTO IMOCTPOCHHBIN CETeBOM rpaduk sIBIIsICTCS
MIPOCTHIM.
Kputnuecknii yTh:
(0,1)(1,2)(2,3)(3,7)(7,8)(8,9)(9,10)(10,11)(11,12)(12,13)(13,14)(14,15)(15,16)
(16,20)(20,21)(21,22)(22,23)(23,24)

HpOIIOJDKI/ITeJIBHOCTL KPUTHYCCKOI'O ITyTH: 82
CocTaBiieHHE CMEThBI pacxXoa0B Ha BBIITOJIHCHUE JOTOBOpPA.

B ocymiectBiiennn pabot 1o JaHHOMY JIOTOBOPY OBLIO 33/IEMCTBOBAHO 5
4eJIoBeKa: pyKOBOJUTEINb MpoeKTa - mpodeccop kabeapsl ATIC 3 moreHTa
Tomckoro [TonuTexHnYeCKOro YHUBEPCUTETA U UCITOJTHUTEIb - aCCUCTEHT JaHHOMN
Kadeapsl.

Oxuan nmpodeccopa cocrapnset 33200 py0 B mecsir, oknaf gorenta 27 500
py0 B Mmecsil, a okiian accuctenTa - 17 500 py0 B mecsii. Bee paboThl coriiacHo
JIOTOBOPY OBLITU BBHITIOJHEHBI B CPOK B TeueHue 82 cyT unu 3 mecsien. Onpenenum
3apabO0THYIO IJIATy KaXKJI0r0o pabOTHUKA 32 STOT NEPUOI:

311

npog

=33200-3=99600 py6; 3I1, =17500-3=52500 py6.
311, =27500-3=82500 py6;

B urore ¢onn 3apaboTHOM MIaThl COCTaBUI:

31T =99600 +52500 + 3-82500 = 399600 pyo.
Hauncnenns Ha BBIILIIATHI 110 OIJIATE TPY/IA PABHBL:

Bn® =0,302- 311 =0,302-399600 =120679 py6.

Jliist mpoBeneHust aHanu3a 6ezonacHocTH 3kcruryatanuu BBOP-1000 npu
IPOEKTHOI aBapuu Ha MEPBOM KOHTYpEe NOTPeOOBAIOCH MPOTrPAMMHOE

obOecrieueHue U PacxoIHbIE MaTepralbl, MPEICTaBICHHBIC B TaOIHIIE 8.

Jlucm
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Tabnuna 8 - Pacxonnbpie Matepraibl U UX CTOUMOCTb.

. Koi-Bo, LleHa, CTonMoCTb,
T pyo/mT pyo

bymara s npuntepa A4 (500 nucToB, 5
80 /M, 6enmm3Ha 96 %) 223 446
Pydka mapukoBas 4 20 80
Office ninsa noma u yuéonr 2016 1 2 500 5199
[Tpouee - - 5000
Hroro 10725

Tabmmia 9 — CBomHAs cMeTa 3aTpaT Ha BBITIOJIHEHHUE JJOTOBOPA.

HaumeHnoBaHue craTei pacxog0B Bcero, py0
Omnara Tpyna 399600
Hauncnenus Ha BBITUIATHI 11O OIJIaTe TPyJaa 120679
Ormutara yciyr CBsi3u 0
[Ipoune ycnyru 0
YBenudueHne CTOMMOCTH OCHOBHBIX CPEJICTB 5000
VYBennueHre CTOMMOCTH MaTepUaIbHbIX 3a11acoB 10725
Htoro npsmbie pacxoabl 536004
HaxknanHbie pacxo/ibl 53600
Nroro 6e3 HIAC 589604
HIC 106129
Hroro ¢ HIC 695733

N3m.

Jluecm Ne dokym. Moodnuck | Jama
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