YTBEPXIAIO
['eHepanbHBIN JUPEKTOP
OAO «CaaBuepTs-SIHOCH

.B.Kapmios
o> 2017

«30»

TEXHUYECKOE 3AJIAHHUE
Ha pa3paboTKYy, HACTPOIKY H BHeJpeHHe KOMIbITEPHOr0 TPEHAKEPHOI0
KOMILJIeKca /11 00y4eHHsI TEXHOJIOrHYeCKOro MepcoHaia yCTAHOBKH rHAPO0YHCTKH

ausebHoro Tomausa JIU-24/7 uexa Ne4 OAO «CrnaBuedpte-AHOC)

SpocnaBib, 2017



Tpenasicepuptii KOMIAEKC OISt VCRAHOEKU 2UOPOOMUCTIKU Ousenbiozo monnusa JIY-24/7 yexa Nod
OAQ «Crasnedmp-AHOC»,

L. Ob6mue TpedoBaHuSA
1.1. Tpebyercs Kommeiorepubni Tpenaxepusni Kommuexc (KTK) mis ofydenus omepatopos

TEXHOJIOTHMYECKOTO IpOLEcCa YCTAHOBKH THIPOOYMCTKH Ju3enpHoro tommBa JIU-24/7,

o0ecrieunBarOIIHii:

- moBbIIIeHHE Oe30macHOCTH M 3()(EKTUBHOCTH IPOM3BOJCTBA BCIEACTBHE IIOBBILIECHHS
KBaIH()HUKAIIMH [IepCOHAaa;

- 03HAKOMIJIEHHE ITEPCOHANIA C TEXHOJIIOTHUECKOH cXxeMoii TexHoiorunyeckoro npouecca (T1I),
paszenaMH  TEXHOJOTHYECKOr0  perjaMeHTa, XapaKTepHCTHKaMH  000pyJoBaHH,
pacroyioxxeHueM OO0OpyIOBaHHsS Ha MECTHOCTH, CO CXEMOH YIpaBJIeHHS OTCEYHOH
apMarypoii;

- obyuenue u oTpaboTky npaxtudeckux HaBbIKOB Ha KTK obecneunBaromme ocsoenue TII u
CHCTEMBI YIpaBJICHUs, IIyCKa, I[UIAHOBOH M aBapHHHOH OCTAHOBKH B THIIOBBIX H
crienu(pUYECKHX HEIITATHBIX CUTYAIUIX U aBapHsX;

- yIydlleHHe JHArHOCTHYECKOrO HaBbIKa ONIEPaTOPOB;

- [EepHOAWYECKHH TPEHHUHI II0 IUIaHY MEPONpPHATHH IO JIOKAIM3alHH M JIMKBHALNH
nocneacteuii aBapuii ([IMJIA), mnany nokamu3anud M nukBupanuu asapuii (I1JIA),
BO3HHKAIONIMX KaK OT BHEUIHHX, TAK U OT BHYTPEHHUX BO3MYIICHHH (B T.4. HApyIIEHHH B
paboTe, 0TKAa30B, HEHCIIPABHOCTEH U IOJIOMOK Pa3JIMYHBIX BUIOB 000Dy I0BAHHS)».

1.2.  KTK mns ycTaHOBKHM THAPOOYMCTKH Ju3enbHOro tormusa JIY-24/7 nomkeH ynOBIETBOPATH
TpPeM OCHOBHBIM TpeGOBaHMIM: HYHKIHOHAIEHOCTh, TOYHOCTE, MACIITaOHOCTb.

OT KOMIBIOTEPHOTO TpeHaxepa Tpedyercs BBICOKOTOYHOE BOCIIPOM3BENECHHE  XO.Ia
TEXHOJIOTHYECKOTO IpoIecca, padoThl CHCTEMBI YIIPABICHUSA M CPEIbI OIIEPATOPCKOrO YIpaBJICHHS, a
TaK)Ke NpaBHIbHOE OTpaxkeHHe peakiuu TII Ha HM3MEHEHMs KauyecTBa ChIPbs, 3arpy3KH, BHEIIHHX
ycIoBHi (TeMmmeparypa OKpYXKaloIero Bo3jayXa H mp.). Jlomyckaemas MOrpemHOCTs [JOJDKHA
cocTaByaTh He Gonee 2 %. TpeHakepHBI KOMIUIEKC HE IOJDKEH (DOPMHPOBATH HABBIKH, JAIOIIHE
OTpHLATENBHEIN 3((eKT IpH mepexosie B peanbHble ycnosusa. Habiku, GopMupyeMble Ha TpeHaXKeEPe,
JIOJDKHBI 10 CBOEH CTPYKTYpPEe COOTBETCTBOBATH HABBIKAM TPYAOBOMU JEATEIILHOCTH.

1.3.  TpeHaxep A0JKEH NPEIONAraTh pealn3altio CIEAYOIHX BO3MOKHOCTEH:

- obecreduBaTh BO3MOYKHOCTE OTPaOOTKH HABBIKOB, KaK HMHIUBHYalbHO, TaK H B COCTaBe
OpHrazbl WK €€ 4acTH;

- [O03BOJATH OTpabaTeiBaTh HABBIKM  YIPABJIEHHsS IIpoleccoM B o0beMe  BCel
TEXHOJIOTHYECKOH CXEMBI yCTaHOBKH;

- JIOCTYI KO BCEM 3JIEMEHTaM ynpaeieHHs (pacupezieneHHas cucrema ynpasienus (PCY),
3aIBIKKH (B T.4. Py4YHBIE), HACOCHI H T.J.) JOJDKEH 0OECIIeUHBaThCs ¢ KaxJIoro paboyero
MecTa, BKIIFo4as pabodee MECTO HHCTPYKTOpa,

-  aHauM3 MOTEHIHAIBLHOM ONACHOCTH HA YCTAHOBKAX, HampHMep, 1o Meroauke «UTo
TIPOU30MIET, ECITHY;

- paspaboTKa CleHApHEB TEXHOJOTHYECKOrO PEKHMa, aBapHil M MHIMAEHTOB U obpaboTka
NefCTBUH MO HX KOMIIEHCAIHH; IEMOHCTPAIHS BO3MOKHBIX ITOCIIEICTBHH aBapHifi;

- BOCHIpOM3BEICHHE aBapHi, HMEBIIMX MECTO HA KOHKPETHOH YCTAHOBKE MJIM aHAJIOTHYHBIX
ei;

- HCIONB30BAaHHE KOMIIBIOTEPHOTO TpEHa)Xepa B pPEXHME pPEaJTbHOr0 BPEMEHH JJIA
06paboTKK NeHCTBHIA 110 JOKAIH3AINH | IMKBH/IAIMH HEIITATHBIX CHTYallHi H aBapHi.

1.4. OcHoBaHHEeM U1 pa3paGOTKH TpeHa)KEPHOro KoMiulekca spistercs 1. 2.11 «Ofumx mpaBui
B3pBIBOOE30IIACHOCTH  JUIL  B3PLIBONOXKAPOONACHBIX  XMMHYECKHX, He(pTEXUMHUYECKUX M
HedrenepepabaThIBaOIINX IPOU3BOJICTBY.



Tpenaxcepnuiil KoMnnexc Ost YENANOBKY 2UOPOOUUCTHKU OU3eAbHo20 monusa JIH-24/7 yexa Ne4
OAO «Crasnedmo-AHOC».

2. TpeGoBaHus K TPEHAKEPHOMY KOMILIEKCY
2.1.  HcnoaHuTesb MOCTaBISET:

- mporpaMMmHOe OOECleueHHe TPEHAKEPHOIO KOMILIEKCA YCTAaHOBKH —THIPOOYHCTKH
mu3ensHOro TommBa JIU-24/7 (Maremaruueckas Mojenb Ipouecca, IO cranumum
HHCTPYKTOpPa, [1O omepaTopcKUX CTAHIHMH, B T.4. «IIOJIEBBIX»);

- JIOKyMEHTalus OIepaTopa, HHCTPYKTOpa B IporpaMMucTa (KoH(uryparopa);

- NPOMBINUIEHHBIE CEHCOPHBIE MOHHTOPHI B KOJHYECTBE 2-X IITYK (MOJENH MOJDKHBI OBITH
COIJIACOBAHBI C 3aKa34HKOM); CTOJIBI ISl pa3MeIeHUs] KOMIIBIOTEPOB — 2 T,

- HeoOXOIMMBIe JIUIIEH3HH Ha IPOrpaMMHOe obecreueHue.

2.2.  TpeHaxepHbI KOMILIEKC JOIDKEH OBITH YCTAHOBIIEH B IOJIEBOM OIEPATOPHON yCTaHOBKH Ha
cymectytomux IIK (TexHudeckue TpeOOBaHHS IepeduclieHl B pasjene 7 nactosmero T3). Ilpu
HeobxoxuMocTH, McHomHuTeNns IPOBOAMT MopepHu3amuio cymectByromux IIK (anmapatHod u
mporpaMMHON wacT) Ui obecmedeHus (yHKIMOHHpoBaHHA MaTeMarmdeckod wmoxenu KTK B
IOJTHOM 00BEME.

3. Hudopmanus, nperocrapiasiemMas 3aKa3auKoM I0C/Ie MOANHCAHAS 10T0BOPa
3.1. Hudopmanus o TII
3akazunk nepenact Mcnonauteno cnenyiomyio HHpopManuio o TIT ycraHoBKH:
- TEXHOJIOTHYEeCKHE CXEMBI IIpOIecca;
- IepeyeHb U XapaKTEePHCTHKH TEXHOJIOIMYECKOro 000pyI0BaHuU;
- TEXHOJIOTHYECKHH periaMeHT yCTaHOBKH,
- IIMIJIA, ITJTA ycTaHOBKH;
- XapaKTepUCTHKH PEeXUMOB pabOTHI YCTAHOBKH, JaHHEIE JTa0OPATOPHBIX aHAIM30B CHIPbS H
TIOJTy4aeMBIX IIPOJYKTOB;
- OIMCaHMs IPOIEAYp IIyCKa U OCTAHOBA, BO3MOXKHBIX HEIUTATHBIX, aBAPHIHBIX CATYallHd U
JeHCTBHIH OIEepaTopoB.
3.2.  HHu(popmaiys 0o CUCTEME YIIPaBJICHHS
3aka3unk nepegact VCIOMHUTENIO CIIemyIoNyio HH(pOpMAaIHIO:
- pabouYuii IPOEKT CHCTEMBI YIIPABICHHA H CHCTEMBI IPOTHBOABAPUITHON 3aIUTHI;
- xapaxtepuctuku cucteM [1A3 u perynupoBaHusi, IEpeYCHb TEXHOJOTHIECKHX [1apaMETPOB,
JWana3oHbl HMX HM3MEpEeHHs, YCTaBKH, pErJaMeHTHBICE M  aBapuiHbBIE TI'PaHHIEL
XapaKTepPUCTHKH UCIIOJHUTEBHBIX YCTPOHCTB.

4. Tpeﬁoaaﬂnﬂ K HCIIOJTHEHHIO 3JIEMEHTOB TPEHAXKEPHOI'0 KOMILIEKCA

Tpenaxep mpencrasiseT coboif KOMIJIEKC NMPOrPaMMHBIX H allapaTHBIX CPEACTB, AOCTYI K
KOTOPBIM OTpeeseTcsl THIOM aBTOMaTH3HPOBaHHOIo pabouero mecra (APM) u HacTpauBaeMBIMH
IIpaBaMH.

Tl KHBI OBITH TIPEIYCMOTPEHBI CIIEAYIOIIIE pabouie MECTa:

- APM HHCTpYKTOpA,

- APM oGyuaemoro (omeparopa).

I[IporpaMMHBIE CpEICTBA TPEHaXKepa JOKHBI (YHKIMOHHPOBATH B JIOKAIBHOH CETH M
obecreunBaTh OJHOBPEMEHHYIO paboTy cepBepa MOJEIHPOBAHUSA yCTaHOBKH, APM uHCcTpyKTOpa U 110
necsti APM o6ydaembix. Cepsep MOJIE/IMPOBAHHs MOXKeT OBITh coBmenier ¢ APM uHCTpyKTOpa.

4.1. APM HHCTpYKTOpA.

APM HHCTPYKTOpA JOJDKHO MMETh CPEACTBA JUIS CO3JaHHs W PENAaKTHPOBAHMS yIPAKHEHHH,
ONepaTHBHOTO YIIPABJIEHHE TPEHHPOBOYHBIM MPOIIECCOM, aHAIIM3a M OLCHKH Pe3yJIbTaToB TPEHHHIA Ha
OCHOBE aBTOMAaTH3MPOBAHHOI'O KOHTPOIS IEHCTBUH 00y4aeMBIX C BBIBOJOM Pe3yNbTaTOB TPEHHPOBOK




Tpenaxcepuuiii Komnnexe O Yemanoeru 2u0pooducmen Ouzeitsino2o monnusa J14-24/7 yexa Nod
OAQ «Crasnemp-SAHOC».

Ha 1e4yarth. BeIxoaHble (JOPMBI pe3yIbTaTOB TPEHHHTA COIJIACOBBIBAIOTCS C 3aKa3YMKOM B IIPOLECCE
BBINIOJIHEHHS paboT.

Ha pabouem MecTe HHCTPYKTOpa Takke JMJOJDKHA OBITH IIPEIyCMOTPEHAa BO3MOXKHOCTD
MOHHTOPHHI'A U YIPaBJIeHHs poueccoM, Biurodas PCY 1 00beKTHl, paclonoKeHHbIE «II0 MECTY.

MuHHUMAaNBHEIH HaOOP HHCTPYKTOPCKUX (DYHKIMH BKIIOYaeT B ceOsi:

- BHIOOp HAYAIBHBIX YCIIOBHI MOJICTHPOBAHHS;

-  HMHTALHUIO IITATHBIX, HELITATHBIX U aBApUITHBIX CUTYaIHii;

- Habop 0TKa30B Ui 000 eauHUIBl 000pyHOBaHUS (3a[BHIKKa, KJallaH, JaT4dK W T.1.)
IIPUCYTCTBYIOLIEH HA YCTaHOBKE;

- aKTHBH3aLUIO0 QYHKIHH yIAICHHOTO yIPaBJICHHS;

- HMMHTAIUIO U3MEHEHHS BHEIIHUX YCIOBHI;

- ABTOMATHYECKOE ¥ PYy4YHOE 3alIOMUHAHUE COCTOSHHM (MOMEHTaIBHBIX CHUMKOB) TII;

- BBIOOp M aKTHBH3AIIHIO MOMEHTAJIBHBIX CHUMKOB IIPOLIECCa;

- pelaKTHPOBAaHHE, 3alUCh U AKTHBU3AIMIO TPEHUPOBOYHBIX YIIPAKHEHUH;

- pelaKTHpOBAaHHE, 3aIUCh U AKTHBU3AIMIO CLIEHAPHEB;

- peJaKkTHpPOBaHHE HCXOJIHBIX TAaHHBIX M HACTPOEK MAaTeMaTHYECKHX MOJEJNEH annapaTtoB H
obopynoBaHus (KOHCTPYKTHBHBIE ITapaMeTphl, OKCIUTyaTallMOHHBIE XapaKTEPUCTUKH H
T )%

- AKTHBH3aI[HIO peXXMMa aBTOMATH3HMPOBAHHOTO KOHTPOJIS M OLIEHKH AeHCTBUH 00y4YaeMBbIX;

- IPOCMOTP 3HAYEHHH, TPEHIOB H aJIapMOB IIEPEMEHHBIX TEXHOJIOTHYECKOTO IIPOLIEcca;

- [POCMOTpP BHYTPEHHHX IIEPEMEHHBIX MOJEIHPYEMOro Iporecca (TeMIeparyphl, JaBIeHH,
pacxo/Ipl, KOHIIEHTPAIIUH, COCTABHI MPOAYKTOB H T.J.);

- BeleHME, 3allOMHHAHHE M Ie4aTh IIPOTOKOJa ceaHca o0OydeHHs, BKIIOYas BCE
BMEIATENILCTBA HHCTPYKTOpa H OIepaTopa B XOJ MOJEIHMPYEMOro Ipolecca, a TakKe
COOOIEHHSI CHCTEMBI AJTApMHPOBAHHS;

- mnommepxaune pexumoB «lIpuocranoBka»/«3amycKk MOJEIHpPOBAaHHA» H H3MEHEHHE
CKOPOCTH MOJETHPOBAHUS IPOIIECCa;

- IeyaTh pe3y/JbTAaTOB TPEHHHIA;

- cmpaBouHyIo cucreMy a1 MHCTpyKTOpa.

4.2. APM O6yyaemoro.

APM obyyaemoro m0JKHO o0ecreydBaTh perucTpanuio o0ydaeMoro, €ro MAOCTyNl K
YIIPaBJIEHHIO BceMU 00BbEeKTaMHt, SIMYIHPYEMBIMH Ha TpeHakepe, QUKCHpPOBaHKE H COXpaHEHHeE B Oaze
JIAHHBIX BCeX JeicTBUM 00y4aeMoro Juid IOCIEIyIOIMIEero aBTOMAaTH3MPOBAaHHOIO aHAIHW3a U OLIEHKH
Pe3yJIbTaTOB TPEHUHTA.

Cocras noacucreM APM 00y4aeMoro cieayroniuii:

- wmmutarop PCY u I1A3;

- HHTEpaKTHBHAs TEXHOIIOTHYECKas CXeMa arperara (MMHTATOp CHCTEM M 00OpyHOBaHMI,

PACIOJIOXKEHHOTO B OTIEPATOPHOM Ha IIUTE H 3a IIpeJie]laMH OIEPaTOPHO’ — «B IOJIEN).

4.2.1. HWmurarop PCY.
Unrepdeiic omepatopa PCY Ha TpeHaxepe MOJDKEH IIOJHOCTBIO COOTBETCTBOBATH

ucnonszyemoii Ha ycranoske PCY Centum CS3000 ¢pupmsr Yokogawa BKIOYas MHEMOCXEMBI, OJIOKH
YIIpaBJIeH¥s], TPEH/IBI K JPYTHE JIEMEHTHl MOHHTOPHHTA U YIIPaBJIEHHs IIPOLECCOM. Y OIepaTopoB He
JIOJDKHO BO3HHKATh TPYIHOCTEH IIPU TEpexoie C pealbHOH CHCTEMBI YIPABIEHHs K TPEHAXEpPYy H

Hao0OopoT.
Bce ¢yukuun ynpasiaenus, [IA3 u amapMupoBaHHs, HCHONb3yemble npu ynpasienun 1L,

JIOJDKHBI OBITH MOJIHOCTBIO BOCCO31aHbl Ha uMuTaTope PCY.



Tpenaxcepuuiti KoMnaeKe 015 YCMAanoGKU UOPOOHUCTIKY OuzeNono2o monausa J14-24/7 yexa Ned
OAO «Crasnedmu-AHOC»,

I[ocryn K OCTaJBHBEIM J3JIEMEHTaM HE€ aBTOMAaTH3HPOBAHHOI'O YIIPABJIEHHA JOJDKCH
OCYILIECTBJIATHECA C IIOMOUIBIO HHTCp&KTHBHOﬁ TEXHOJIOTUYECKON CXEMBIL.

4.2.2. HurepakrtusHas TexHonoruyeckas cxema (UTC).

MHTepakTHBHAS TEXHOJIOrHYeCKas cXeMa JOJDKHA BKIIFOYATh BCIO TEXHOJIOIHYECKYIO LEIOYKY
YCTAHOBKH, BKJIFOYas BCIIOMOraTelbHbIE (OXJIaXKIEHHE HACOCOB, pa3BOjka OOOpPOTHOH BOJEI, mapa,
azora ¥ 1p.) Ha TexHosioru4yeckoii cxeme J0/:KHA OBITH CMOe/IMPOBAHA BCSI py4YHAas apMaTypa.

JlocTyll KO BceM OOBEKTaM YIPABJICHHS, MOJEIHPYEMBIM B TPEHAXKEPE M PACIOJIOKEHHBIM B
OTEpaTOPHON Ha LIMTE WK 3@ MpeAeslaMH OIEpaTOpHOH (IMTHI YIIPABJICHHS, Py4YHAs apMarypa,
ropejikd Ie4el, OpraHbl yNpaBJICHHS HACOCOB, JBIMOCOCOB M T.H.), JOJDKEH OCYINECTBIIACTCS C
IIOMOIIBIO HHTEPAKTHBHOM TEXHOJIOrHyecKkoi cxeMel. Opranbl ynpaBjeHUs TOJUKHBI [IPEJICTaBIISTHCS
cpezcTBaMu IpadUKy, HX BHEIIHHIl BHA JOJDKEH OBITH pealbHBIM, JIOTHKA YIPABICHHS M peakius Ha
YIIPaBJISIOIIHE BO3ICHCTBHUS JOJDKHBI COOTBETCTBOBATD PEATIbHBIM.

Ha WTC nomkHbl OTOOpakaTbCsi TOYKH OTOOpa mpo® IPOJYKTOB C BO3MOXKHOCTBIO
0TOOpaKeHHs COCTaBa IPOAYKTa B pEaTbHOM BPEMEHH.

3. TpeboBanus K TPeHAKEPHOH MOJeIH

MozenupoBanue TEXHOIOTHYECKOTO MpoIiecca JO/DKHO OCYINECTBIATHCS HA OCHOBE PEINCHHUS
TUHAMHYECKUX CHCTEM HEJIHHEWHBIX au((epeHIHaNbHBIX YPaBHEHHH XHMMHYECKOH KHHETHKH,
ypaBHEHHil COCTOAHHA IS ONHCAaHHs (ha30BBIX IIEPEXONIOB, YPABHEHHMH TEIUIO- X MacCOOOMEHHBIX
TpOIIECCOB, YPABHEHHH TEIUIOBOTO H MaTepHalbHOro OajiaHca KOMIIOHEHTOB NPOAYKTOB,a TaKKe
CHCTEM YpaBHEHHI THAPOJUHAMHUKH H THAPABIIHKH.

BriGop MareMaTHYecKOTo amnmapaTta MOJEIMPOBaHHs MPOLECCOB H alllapaToB AODKEH
OCYIIECTBIIATECS C YYeTOM HeoOXOoMMMOH s nenei oOyueHHs TOYHOCTH U CTENCHH JeTalH3alud
NapaMeTPOB IPOLECCOB IPHMEHHTENBHO K PEXXHMaM HOPMAJILHOI'O (pyHKIHOHUPOBAHHS H aBAPUHHBIM
cuTyauuaM. MoJienu T0/DKHEI 00eCIIeunTh pacyeT BCeX M3MEPAEMBIX Ha YCTAaHOBKE JUCTAaHIIMOHHO H
0 MECTy IapaMeTpOB M COCTABOB BCeX OTOMpaeMbIX IPoO BO BCEX peKMMax (YHKUMOHHPOBAHHS
arperata, BKJIOYas aBaphiiHble CHTYallMM H IIyCKOBRIE onepauuu. s HMMHTALUH aBapHHHBIX
CHUTyallMil He JOIyCKaeTcsl MCIOJIB30BAaHHE MAaTeMaTHYECKHX MOJEINCH, MOJMYYCHHBIX B pe3yJlibTaTe
06paboTKH crartucTH4Yeckoi wHH(pOpMaruu (TPEHIOB), OTPAKAIONICH INTATHYIO IKCIUIyaTallHIo
arperara.

B MozenH A0JDKeH OBITh YeTKO OITHCAaH IPOIECC MOJACIHPOBAHHS CHIPHEBBIX M MPOIYKTHBHEIX
IIOTOKOB, ONpEJeNeHHsI KaueCTBEHHBIX IOKa3aTeled M COCTaBOB ITOTOKOB, a TakKe 3aBHCHMOCTh
II0OBEJICHUS MOJIENIH IIPH U3MEHECHHH JTaHHBIX ITOKa3aTelleH.

Mojenu I0/DKHBI OBITh aIanTHPOBAHBI K KOHKPETHBIM YCIIOBHSM YCTAHOBKH IO PEXKHMHBIM
mapameTpaM, OOO3HA4YeHHSM M OIHCAHHSIM mo3uimi, o6psske KHWIT um A, mkamam mpubopos,
rpaHUIaM CHTHaIM3alKUK | T.11.

Monens [JOMKHBI ONMCHIBATH HOpMaJibHOE (YHKIHMOHMpDOBAaHME arperara BO BCeX
TIPelyCMOTPEHHBIX TEXHOJOTHMYECKHX pPEeXHMax, a Takke paboTy 000pyIOBaHHS, OCHOBHBIX H
BCIIOMOTATEIbHBIX TEXHOJOIHYECKUX JIMHHUI TIPH TUKBUIALHK aBaPHHHBIX CATYaIMH.

B Momensix OOJKEH OBITh y4YTeH TEIIOOOMEH ¢ OKpYXKAIoIleH cpefol, NMpHBOAAIIMA K
OCTHIBAHHIO alNapaToB ¥ TPYOOIPOBOIOB MPH HX OTKIIOYEHHH M MPEKPALICHHH [I0/[aIH MPOTYKTOB.

B MOJENAX JOJKEH BBINOJHATHCS aBTOMATHYECKHH KOHTPOIb COOIIOAEHHs IIPAaBHII IIycKa,
SKCIUIyaTallid H OCTAHOBKH 00OpY[OBAHHS, HApYIICHHE KOTOPHIX MOMKET NMPHBECTH K aBapHHHBIM
CHTYaIlUsM HJIH paspylleHHIo o0opynoBaHHs. JIHHAMHYECKHE XapaKTCPUCTHKH MOJEICH anmnapaToB
JOIDKHBI OTPAXKATh PEATbHYIO (MM MaKCHMATBHO NPHONMKEHHYIO K PEAIbHOI) peakiio 00beKTa Ha
BO3MYIIEHHS M YIIPABJIAIOUIHE BO3/ICHCTBHA. B KayecTBe TaKHX BO3MYIICHHH CIIEyeT pacCMaTpHBATh
pacxos! (3arpy3Ka 0 CHIPBIO, PACXOJ] [apa, TOILIHBA, TEIIOHOCHTEJIA, OPOLIEHHS | T.II.), JABICHHS,



Tpenasicepruiii KOMANEKC OIS YEMAROBKIU 2UOPOONUCTIKU OU3eAbH020 monnuea JIY-24/7 yexa Ned

OAO «Crasnedmp-HHOC».

COCTaB H TEMIIEPATYpPY [TOTOKOB, H3MEHEHHUS TEMIIEPATyPhl OKPYKaIOIIeH Cpeibl, a TAKKe ClIeyIoIHe
0TKa3bl 000py10BaHHS:
KoMrekcHBIE HapyIIeH s IIHPOKOTO NEHCTBHS:

TpeKpalieHye II01aut IEKTPOIHEPTHH K CHIIOBBIM IIPHBOaM 000pyI0BaHHUSL;
npeKpalieHne Mo1a4y CKaToro Bo3/yXa K IpUBOAaM PEryIHPYIOLIUX KIIAaHOB,
HapylIEHHE 04K TOILUIHBA H Pa3repMeTH3allHsl 3MEEBHKOB I1€9H;

HapyIIeHHe [10Ja4H 11apa;

TnpeKpaleHne Mo1a4d BOJIbI HIIM OTKA3 3JIEMEHTOB CHCTEMBI BOIOTIOAIOTOBKH;
npeKpalleHue oJa4uu ChIPb;

pasrepMeTH3aIHs TPy OOIPOBOIOB;

cpabaThIBaHHE IPEI0XPAHUTEBHBIX KIIAaHOB;

MOKap Ha YCTAHOBKE WIIH B OTAEJIBHBIX IIOMEMIEHHAX (C MOCIENYIOMIHUM MOJETHPOBAaHHEM
paboThI CHCTEMBI I10KapOTYIIEHHs);

3ara30BaHHOCTH ITOMEIIEHUH U BEIOpoC B aTMOc(epy B3PBIBOONACHBIX IIPOAYKTOB;
npyrue aBapuitnple cutyanuu B pamkax [IMIJIA, TTJIA.

OTKa3sl HACOCHOIO 00OPYIOBAHHUS:

OTKAa3 2JIEKTPOJABHIAaTEN HACOCa;
0TKa3 IIyCKOBOMH ammnapaTyphbl;

3aropaHue Hacoca;

OTKa3 CHCTEMBI OXJIAXKIEHHS HACOCa;

pasrepMeTH3anys Hacoca,

najieHue MOITHOCTH Hacoca;

OTKa3, CBA3aHHBIH C JTHTEIbHON paboTolH Ha 3aKpBITHIM BHIKHI,

c6poc Hacoca IpH omKOKax B IPoIecce IycKa WK OILy CTOIIEHHH MTUTAIOIUX EMKOCTEH.

OTtka3bl BO3YIIHBIX XOJOJHJIBHHKOB!:

0TKa3 3JIEKTPOJIBUTATEIIS;
0TKa3 I1yCKOBOH anmaparyphbl.

OTKa3bl JATYHKOB:

HCKa)XeHHE TI0KA3aHUi B CTOPOHY YBEITHYECHHUS UM YMEHBIICHHS,

CMeEIIeHHE T0Ka3aHui NmpuHOopa B CTOPOHY 3apaHEE 3aJaHHOM OTMETKH C IMOCIEAYIOIIHM
«3THITAHHEM;

npeii moxa3aHui B 3alaHHBIX IIpEJeNax;

OTKa3 JHAarHOCTHKH.

OTKa3pl peryIupyroNHX KJIanaHoB, OTCEKaTeleH:

OTKa3 pEryJHpYIOIIero KiamnaHa B IIOJIOXKEHHM, COOTBETCTBYIOILIEM OTCYTCTBHIO IOJAYH
CXKATOr0 BO3/yXa;

0TKa3 peryupyIONero Kianana B nojoxeHuu «OTKpbIT»;

OTKa3 peryJMpyIONero KiaraHa B MOJI0XKEHHH «3aKphIT»;

OTKa3 peryJUupYIOIIEro KlanaHa B TEKYIIEM IT0JI0KEHUH.

OTKa3bl 3aIBHIKEK:

HECaHKIITHOHHPOBAHHOE OTKPBITHE;
HECAaHKIITHOHHPOBAHHOE 3aKPBITHE,
3aKJIMHUBAHHE IIOBOPOTHOI'O MEXaHHU3Ma,
MaJcHuEe KIHHa.

OTKa3bl TEXHOJIOTHYECKOT0 000pYI0BaHHUS:

[IEPETIOTHECHHE;
OIyCTOIIEHHE;
pasrepMeTH3alus;
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- 3aropaHue;
- cpabaTbIBaHHUE NIPEIOXPAHUTEIBHBIX K/IAllaHOB.
e [lpoune cutyanuu:

- H3MEHEHHE KayecTBa TOILINBA;

- H3MEHEHHE COCTaBa ChIPhS;

- HM3MEHEHHE TEMIIEPATypPhl OKPY’KaIOIIEro BO3AyXa.

Mopnenn pa3TMYHBIX BHIOB allapaToB ¥ 000pYIOBaHHUS JOJKHEI C OIpeAeIeHHOH s
KaKJJ0ro THIIa 000PYIOBaHHS CTENEHEIO aIeKBaTHOCTH YIOBIETBOPATE CIIETYIOIHM TPeOOBAHMSIM:

Ileun

[lpy MoOmenMpOBaHMM IIe4YeH CleNyeT Y4YHThIBaTh: KOHCTPYKTHBHBIE OCOOEHHOCTH,
pacIlooKEHHE 3MEEBHKOB JJIA BCEX HArpeBaeMbIX INPOAYKTOB B DPaJHaHTHOM H KOHBEKIMOHHOH
cekuusx; paboTy mubepoB, BO3AYXOAYBOK H JBIMOCOCOB; pabOTy CHCTEM YTHIIH3AIMH TEILIa; BUJ
TOILINBA, KOHCTPYKTHBHBIE H TEXHOJIOIHYECKHE OCOOEHHOCTH CHUCTEM €0 PACHBUICHHS M COKUTAHUS;
TEMIIEPATYpPY, PACX0J U COCTAB CBIPbs HA BXOJE B II€Ub; TEMIIEPATYPy H PacXo BO3/1yXa Ha FOPEHHE.
Mogens J0JDKHA YYHTHIBATH MMOTEPH Teruia ¥ jgaBarh pacyerHsni KIIJ Omuskuit x peansHoMmy. B
MOJIeJIH JIOJDKHEI PacCUMTHIBATECS TEMIIEPATYPHBIE pACHpENeNIeHHs U pa3spsKeHHs, KaKk MHHHMYM B
TOYKAaX YCTAHOBKH W3MEpPUTENbHBIX JaT4ukoB. HeobXoauma HMHTaNMs IOC/IELOBATEIBHOCTH
omeparyii Mo po3KUTY M OCTAHOBKE NEYH C BO3MOXKHOCTBIO MCKYCCTBEHHOI'O YCKOPEHHs Ipolecca.
[Ipu 5TOM HOJDKHA BOCHPOU3BOIMUTECS paboTa BCEro OCHOBHOIO M BCIIOMOTaTeILHOTO 000pYHI0BaHMsA
(apMaTyppl pa3/eNbHOM IOJadd TOIUIMBA, [1apa M IPOJYKTA, CHCTEMBl BOCIUIAMEHEHHS TOIUIHMBA,
mubepoB MO MECTYy M T.I), 3aeCTBOBAHHOIO IpH IIyCKE M OCTaHOBKE. Mojens OoJDKHA
BOCIIPOHU3BOJIUTH H3MEHEHHE TEMIIEPATypHBIX PEXHMOB, Pa3psSiK€HHM M IIOTOKOB IIPH BO3MOJXKHBIX
mporapax 3MEeBHKOB II€YH Da3IM4YHOH BeNMYMHBL. B Mozenu JoIKeH OCYIIeCTBIIATECH
ABTOMATHYECKHH KOHTPOIb 32 BBINOJIHEHHUEM OIEPALMH IO I10Jaye, 3aKHUIaHHIO U IPEKpaIleHHIO
[10/1a4¥ TOILIUBA.

TemnoodMeHHOe 000pyA0BaHHE

K opmanmomy THmy — o0OpyZOBaHHS  OTHOCATCS — TEIUIOOOMEHHHKH,  XOJOJHJIBHHKH,
XOJIOIMIbHUKH-KOHICHCATOPHI, anmaparsl BO3JIYIIHOIO OXJaXIeHHs M puboiiepsl. B Momemax
TEIUIO0OMEHHHKOB JIOJDKHEI YYHTHIBATHCS TEMIIEPATYpPHBIE 3aBHCHMOCTH TEIIO()U3UYECKHX CBOHCTB
TEIJIOHOCHTENIEH, a TaKk)Ke BO3MOXKHBIE (pa30Bble mepeXxosl. J[Is cucTeM, CBA3aHHBIX ¢ KOHIEHCALHEH
nmapa, JO/DKHA YYHTHIBATBECS paboTa KOHIEHCATOOTBOJYHKOB. JIns ammapaToB BO3AYIIHOTO
OXJIAKIEHMS HEOOXOJUMO YUYUTHIBATH 3aBUCHMOCTH CTEIIEHH OXJIAXJEHHsI 0T 000poTOB ABHrarens. B
MOJIEJISAX TEIIo0OMEHHOro o0OpYHOBaHHS IODKHA OBITH y4Te€Ha BO3MOXKHOCTH pasrepMeTH3aLlUH
BHYTPEHHHX IyuykoB TpyO u BHemHHX TpyOornpoBonoB. Temmeparypa OKpy»XalOLIEro BO3AyXa
CYMTAETCS IIOCTOSHHOM UIsS BCel MOIENH, OJHAKO, JUIs HHCTPYKTOpa JOJDKHA OBIThH IpejocTaBlIcHa
BO3MOJKHOCTH €€ u3MeHeHus. s Temo00MeHHHKOB, OXJIaX1aeMbIX 000pOTHOH BOJOH, TeMIIepaTypa
BOABI HE 3a/laeTCs, a pPACCUYHTHIBAETCS Ha OCHOBE MOZENHPOBAHUA (DYHKIMOHHPOBaHHsA OOIIEH
CHCTeMB! BOJOCHabeHHs. B Mecrax pasmemnieHHs NpoOOOTOOPHHKOB IOJDKHBI OBITH obecredeHa
BO3MOKHOCTE BEIBOJIA COCTaBA H JIP. XapaKTEPHCTHK IIPOIYKTOB.

PeakTopb!
MozenupoBaHHEe pEaKkTOpPOB JO/DKHO OCYLIECTBIATHCS HA OCHOBE OJHOMEPHBIX —HIIH

JIBYMEPHBIX CHCTEM HEIMHEHHBIX YPABHEHHH B YACTHBIX IPOM3BOJIHBIX, OMMCHIBAIONINX KHHETHKY
OCHOBHBIX M MOOOYHBIX XMMHYECKHX DEakiMii Ha KaTalH3aTope, TeIUIoBble (s pabodeil cpensl,
KaTalu3aTopa M CTEHOK) M MAaccOOOMEHHbBIE IIPOLECCHI B PEAaKTOpe, a TakkKe YpaBHCHHIA
THIPOJMHAMUKH, OITHCHIBAIOIIMX pAaclpele/ieHHe II0TOKOB, TEMIEpaTyp M [aBICHHH BHYTpH
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peakTopa. IIpy BBICOKHX JaBJIEHHAX IOJDKHBI YYHTBIBATHCS 3¢ dexTsl He HACATBHOCTH Tra30BBIX
CMecCeH.

Moyenu JOJKHEI afeKBaTHO ONMCHIBATH BIIMSHHME TEXHOJIOTHYECKHX YCIIOBHIl (TeMIeparypsl,
IABJICHUS, COCTABA ¥ MOJAYH CBIPhs) Ha BBIXOJ H KaUECTBO OCHOBHOI'O M IIOOOYHEBIX IPOIYKTOB.

Mozenu JOIDKHEI HMHTHPOBaThH paboTy peakTOpoOB B HOPMAIbHOM pEXHME, B XOJ€ IIyCKa,
OCTAHOBA, a TAK)KE ITPH BO3HHKHOBEHHH aBapHIHBIX CHTYAllHH, 3asBICHHBIX 3aKa3qHKOM.

Moznenu 1oKHBL 00€CIIeYUTh pacueT TEMIIEPATYPHBIX pacipe/ielIieHHi B TOUKaX H3MEPEHHH B
¢J10€ KaTaIu3aTopa i COCTaBa IPOYKTOB B TOYKAaX BO3MOXKHOTO 0TOOpa mpob.

KonoHHbBI
BXOOHEIMH IIepEMEHHBIMH @apaMeTpaMHM IIpH  MOJEIMPOBAHMH KOJIOHHBI  SBJISFOTCS

KOMIIOHEHTHBI COCTaB, KOJMYECTBO M TeMIIepaTypa ChIpbs; pPacxXojJ H TeMIepaTypa BO3BpaTa
«ropsueii cTpyw» (JUIsl KOJOHH C puOOIlIepoM - pacXol M TEMIIEpaTypa ropsvero TEIUIOHOCHTEIN);
pacxoji napa, Io{aBaeMoro B KOJIOHHY U CTPUIIIMHIH; PACXO/IBI U TEMIIEpaTypa HOTOKOB OPOIICHHUS.

MoyienmupoBaHie KOJOHH JO/DKHO OCYIIECTBIISITBCS HAa OCHOBE HEPaBHOBECHBIX MOJIEIEH,
OIIHCBHIBAIONIMX HEOJHOPOAHBIE Ju((y3HOHHEIE MaccOOOMEHHBIE IPOLIECCH MEXIy TIa30BOH H
KHIKOH (pa3aMH M OTPaKalOIMX 3aBHCUMOCTH 3(Q(EKTHBHOCTH pabOThl TApejoK OT IapOBBIX H
YKUIKOCTHBIX IIOTOKOB B KoJIoHHe. (Pa3oBoe paBHOBECHE JIOJDKHO pAacCYMTHIBATHECS HA OCHOBE
ypaBHeHuit cocTossHHsS. [ HEKOHIEHCHPYIOIMXCS M JIETKHX KOMIIOHEHTOB JOJDKHBEI yYHTBIBATBHCS
3 eKThl B3aUMOAEHCTBHS (HeHeaIbHOCTH). JIMHAMHKa IIOTOKOB YKHUIKOCTEH M MapoB, TeMIIEpaTypa,
JaBJIeHHE, COCTaB M YPOBEHb JKUIKOCTEH [O/DKHBI PACCUMTHIBATECH, MCXOIA H3 TEIUIOBOTO H
MaTepHaibHoro bananca. Mozens JO/KHA OMHCEIBATh PaOOTY KOJIOHHEL:

® B HOPMAIbHOM PEXHME;

e IIpH NONAJAHUM B MATAIOLIME IOTOKH HIIH MOTOKH OPOINECHHMS NOCTOPOHHHMX NMpUMeECceH (BOZbI
HIM HMHBIX IIPOAYKTOB, HCIONB3YyEeMBIX B KayeCTBE OXJIAXKIAIOMIMX WM HarpeBaeMbIX
JKHJIKOCTEH);

e [pH PE3KOM M3MEHEHWH IHTAIOMINX M OTBOAALIMX IIOTOKOB, B TOM YHCJIE MPH NPEKpalleHHH
BBIBOJIA ITAPOB HJIA PE3KOM yBEIMYEHHH I1apOBOT0 IIOTOKA B KOJIOHHE;

e IpU pasrepMETH3AlHH KOJOHHEI, TPYyOOIPOBONOB M CpabaThIBaHMH IIPEIOXPAHHUTENBHbIX
KJIallaHOB;

® IIpH OIyCTONIEHHH M [IEPEIIONHEeHHH KapMaHOB BEIBOJIA OPOIIEHHH U GOKOBBIX IIOrOHOB;
npu aBapuiHOM ocTaHOBKe, cOpoce JaBlieHHs, OXI@XICHHH KOJIOHHBI, CIHMBE TapeloK H

BBIBOJIC IIPOOYKTOB.

Hacocnl
Hacockl MOJENHPYIOTCS Ha OCHOBE JAHHBIX TEXHMYECKOrO Maclopra MM KPUBBIX

IPOM3BOUTENBHOCTH., [t HACOCOB JOIDKHBI MOJIETHPOBATHCS TEIUIOBBIE IMPOLECCH (C yYeTOM
HamMuusd M pabOoThl CHCTEMBI OXJAKICHMS), CTENEHb JETAIM3alMd KOTOPBIX OIPENeIIseTCs
YCTAHOBKOM JaTYMKOB Temmeparyp. IIpH MojennpoBaHMM MOJDKHBI yYIHTBIBATHECS XapaKTePHBIE
HapylleHus pabOTOCIOCOOHOCTH M KOHTPOJMPOBATHCS MPUHSTHIA IMOPSAOK Nycka H OCTaHOBKH
Hacoca. B Mozenu Hacoca JI0JKHa OBITh IIPeIyCMOTPEeHa HMUTALMS ONlEpalMii 110 APEHHPOBAHHUIO.

Komnpeccopnl
MojenupoBaHue KOMIIPECCOPOB  TO/DKHO — OCHOBBIBATBCS HA  JAQHHBIX II0  KPHUBBIM

IMPOU3BOJUTEIBHOCTH JUIA Pa3IMIHBIX 060p0TOB U3 TEXHHYECCKHX IIacIOpPTOB. HPH 3TOM JOJIKHBI
MOJZIEJIMPOBATHECS 3aBUCHMOCTH Halopa KOMIIpECCOPOB OT COCTaBa M TEMIICpATYpPhl rasa. L[OJ'I}KHa
YUYHTBIBATBCA pa60Ta AHTHIIOMITAXKHBIX KJIAlIaHOB H JHAarHOCTHPOBATHCH pa60Ta B pEXHME TIOMITaXKa.

B Mozmenu OKHBI pacCUYHATBIBATECA BCE I1apaMETPBI, 0T06pa)KaeMBIe Ha JOHCTAaHIHOHHBIX,
MECTHBIX IIyJbTax U JaTUWKax I10 MECTY.
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JIOJKHBL JETATbHO MOJEIHPOBAThCS (B 3aBHCHMOCTH OT THIIA KOMIIPECCOpA) CIIEAYIOLIHE
CXEMBI:

e 00Bs3Ka KOMIIpeccopa IO raszy, B TOM 4ucie (YHKIHOHHPOBAHHE CHCTEM MPOMEXKYTOYHOTO
OXJIXKICHHS;

® CcXeMa CMa304HOro Macja KOMIIpeccopa;

e cXeMma YIUIOTHEHHH KoMIpeccopa (Cyxue, MacisTHbIe WIIH 1p.);

® BCTPOEHHAs CHCTEMa aBapUitHOH OCTAHOBKH KOMIIPECCOPaA;

® IYJBTHI M JPyrHe OpraHsl yIpaBlIeHUs] KOMIPECCOPOM, PACIIONIOKEHHEIE 110 MECTY.

EmkocTn

JlaBiieHHe, TeMIepaTypa 1 YPOBHH KHUAKOCTH ONpPEAENAIOTCS Ha OCHOBE YpaBHEHHH TEIIJIOBOIO
U MaTepHaJbHOro 0OajaHca ¢ y4eTOM HaIM4Yusl CHCTEM IIOJIOTpeBa M OXJaxJaeHHus. Pacnpenenenue
KUIKUX (€CIM HX HECKONBKO) M Tra3oBoi (a3 mo o00BeMy, MECT paclOJIOKEHHS MOJAIONMX H
BBIBOJISAIIHUX TPyOOIPOBOIOB, a TAaKXKe JaTYMKOB YPOBHEH ONPEAEIAIOTC HCXOAS U3 KOHCTPYKTHBHBIX
ocobeHHocTeit emkxocred. JIOKHBI Y4MTHIBaThCA OS¢ (EKThl, CBSI3aHHBIE C ONYCTOIICHHEM H
TepernoiHeHHeM eMKocTeil. B Mozmensx eMmkocreil HeoOXOIMMO YYHTHIBATH (Da30BOE COCTOSIHHE H
paBHOBECHE Map-)KUIKOCTH I XPAHSIIHUXCS MPOAYKTOB, a TAaK)KE€ BO3MOXKHOE HAJIMYHE BOISHOTO
rapa ¥ Bo3ayxa.

[lepeyeHb W  XapaKTEPUCTHKH  MOIETMPYEMOTO0  TEXHOJIOTHYECKOro o0OopyHoBaHHS,
PerylupyIolMX, 3alHparolluX M IPEIOXPaHUTENBHBIX KJIAllaHOB JIOJDKHBI COOTBETCTBOBATH
TEXHOJIOTHYECKOMY PErJIaMEHTY YCTAaHOBKH M'MIPOOYUCTKH AU3ETBHOTO ToruBa JIY-24/7.

6. TpeGoBaHusI K MOAEJTHPOBAHHIO JIOTHKH YIIPABJIeHHS H 0JIOKHPOBOK

MoenupoBaHie JIOTMKHM YIpaBleHUs U ONOKHPOBOK [IOJDKHO COOTBETCTBOBAaThH paboueMy
npoekty PCY ycTaHOBKH THIPOOYHMCTKH jau3enbHoro tommusa JIU-24/7. JIomkHEI OBITE yYTEHBI
usmenenuss PCVY, KoTopble MOTYT TOSBHTHCS (PEKOHCTPYKIMs, TEXHHYECKOE IEPEBOOPYIKEHHE,
coBepiieHcTBoBanue PCY) B TeueHue nepuosia pa3paboTKu TpeHaKEPHOrO KOMILIEKCa.

T TpeGoBanusi K cereBoMy (YHKIHOHHDPOBAHMIO TMPOrPaMMHBIX H aNNapaTHBIX
KOMIIOHEHTOB TPEHAKEPHOr0 KOMILIeKCa

[lporpaMmmHBIE W anmapaTHble KOMIOHEHTHl TPEHa)KEpPHOIO  KOMIUIEKca  JIOJDKHBI
(GyHKIHOHHPOBaTh B OOIIE3aBOJCKOH JIOKAJBHOH KOMIIBIOTEPHOH CETH IIpH CKOPOCTH OOMEHa
nanueivi 100 MOuT/Cex U BhILIE.

JloimkHa obecrieduBaThCs BO3MOMKHOCTH OJHOBPEMEHHOH pabOoTHI cepBepa MOIEITHPOBAHHS,
aBTOMAaTH3MpOBaHHOrO pabodyero Mecra HHCTpyKTOopa # Jio Jgecatd APM obyudaemerx. Cepsep
MOJIETTUPOBaHUS MOKeT OBITh coBMelleH ¢ APM uHCTpyKTOpA.

Cucrema jqoimkHa OBITH pabotocmocoOHo# mpu BKmrodeHuH IIK, Bxomsammx B ee cocTas, B
CTPYKTYypy o01ero gromeHa nmof ynpasieanem MS Windows.

Cucrema He IOJDKHA MPENATCTBOBATh YIAIEHHOMY aIMHHUCTPHPOBAHHUIO.

Texuuyeckas peammsarus KTK momkua GpiTh ocymectBiena Ha 6asze cymectryromux IIK ¢
LCD-MOHHTOpaMH, YCTaHOBJICHHBIMH B TIOJIEBOH ONEPaTOPHOH yCTaHOBKH.

Kou¢urypanus cymecrByromux [1K:

e Uup. nomep Ne028-003035 (InWin Larga Core i5 2400 3.1GHz/4Gb/500Gb/DVDRW,
mouuTop Samsung SyncMaster E1920NR).

e 1uB. Homep Ne028-003036 (InWin Larga Pentium R G620 2.6GHz/2Gb/250Gb/DVDRW,
mouuTop Samsung SyncMaster E1920NR).

e Uus. Homep Ne028-003037 (InWin Larga Pentium R G620 2.6GHz/2Gb/250Gb/DVDRW,
mouuTop Samsung SyncMaster E1920NR).
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[Ipy HeOOXOAHMOCTH, IIPEIyCMOTpPeTh MozepHH3anuio cyuectByrommx IIK, To ecth
MmaremaTtudeckas wmozens KTK momksHa (yHKIMOHHpOBAaTh B IOJHOM oOwveMe. Taxoke
HeOOXOIHMO IIPENYCMOTPETh YCTAHOBKY 2-X INPOMBIIIIEHHBIX CEHCOPHBIX MOHHTOPOB MUJIs
oToOpaykeHus i (HYHKIIMOHHPOBAHUS PEATBHBIX TEXHHYECKHX YCTPOHCTB.

8. Tpe6oBaHuss K XapaKTePHCTHKAM B3aHMOJEHCTBHSI TPEHAKEPHOI0 KOMILIeKca ¢
APYTAMH OPOrPaMMHBIMH IPOIYKTAMM

CucremMa [JO/DKHA OBITH COBMECTHMa M IPOTECTHPOBaHA  IPOM3BOIMTENEM  Ha
paboTocnoco6HOCTh B ONMEpalMOHHBIX cucTeMax Microsoft Windows 7 RUS 32/64-bit u Goinee
MO3J[HUX BEPCHAX.

CucremMa JoDKHA OBITH COBMECTHMA C HCIIOJB3YIOIHUMCS KOPIOPATHBHEIM AHTHBHPYCHBIM
MPOrpamMMHBIM 00€CIIEYEHUEM.

18 IlepcneKTHBBI Pa3BHTHS, MOAEPHH3AIUH TPEHAKEPHOr0 KOMILJIEKCa

TpenaxkepHBIli KOMIUIEKC [O/DKEH IPEXyCMaTpHBAaTh BO3MOMKHOCTH €r0  MOJEPHH3ALHH
HMcnonHuTeneM NpH M3MEHEHMSIX cocTaBa 000OpYHOBaHHUSA, CPEICTB YIPABJICHUS H TEXHOIOTHIECKHX
lapaMeTpoB YCTAHOBKH [10CIIE CPOKa rapaHTHHHOIo 00CI Ty KHBAHHS.

10.  TpeGoBaHHA K HAAEKHOCTH
TpeHakepHbIii KOMIUIEKC JO/DKEH COXpaHATh paboTocrnoco0HOCTh H  obecneyuBaTh

BOCCTAHOBJICHHE CBOMX (DYHKIIMH NP BO3HUKHOBEHHUH CJIETYIONIMX BHELITATHLIX CHUTYAIlHN:

e cOOH B CHCTeMe DIEKTPOCHAGKEHHMs allapaTHOM 4YacTH, NPHBOAAMMX K mepesarpyske OC
(BOCCTaHOBJIEHHME NPOrPaMMBI JOJDKHO HPOHCXOAMTH Iocie mnepesamycka OC u 3amycka
HCIIONIHsIEMOTro (aiiyia CHCTEMBI);

e ommbku B paboTe anmapaTHBIX CPEACTB (KpoMe HOCHTeNeH IaHHBIX H  IIPOrpamm)
BOCCTaHOBJIEHHE (QYHKIHH cucTeMBbl Bosnaraercs Ha OC;

e ommOKH, cBf3aHHBIE ¢ TporpaMmHbiM obecredenneM (OC u npaiiBepsl YCTPOMCTB),
BOCCTaHOBJIEHHE paboTtocrocodbHocTH Bostaraercs Ha OC.

TexHHuecKHe peIleHus! JODKHBI MIPEelyCMaTPUBAaTh BO3MOXKHOCTh BOCCTAHOBJICHHS TAHHBIX B
ciaydagx cboeB paboOThl TPEHAKEPHOTO KOMILUIEKCA M BO3MOYKHOCTH BBINOJIHEHHA IIOJHOIO H
YaCTHYHOTO Pe3ePBHOr0 KOMHUPOBAHHs JAHHBIX TPEHAKEPHOTO KOMILICKCA.

11.  TpeGoBaHHus K 3PrOHOMHKE H TEXHHIECKOH ICTETHKE

BiaumoeiicTBHE MTOJIB30BATENEH ¢ IPHKIAIHBIM IIPOrPaMMHBIM 00€CIIEYEHHEM, BXOJAIIUM B
COCTAB TPEHAKEPHOrO KOMIUIEKCa JOJDKHO — OCYIIECTBIATBCA — [OCPEJCTBOM — BH3YalbHOI'O
rpapuueckoro untepdeiica. Mutepdeiic cucTeMs! I0KeH OBITh MOHATHBIM U YIOOHBIM, HE JOIDKEH
OBITH Ieperpy’keH rpadHMYecKUMH 3JEMEHTaMH M JOJDKeH obecrednBaTh OBICTpOE OTOOpaKeHHe
skpaHHBIX (opM. HaBurauuOHHBIE 9JEMEHTHI MO/DKHBI OBITH BBIIOJHEHBl B YAOOHOH i
roJp30BaTess popme. BBOJ-BBIBOJ JAHHBIX CHCTEMBI, IPHEM YIIPABJIAIOLIMX KOMaH/ U OTOOpaXkeHHe
Pe3y/IbTATOR UX MCIIONHEHHs JOJDKHBI BBIIONHATECS B HHTEPAKTHBHOM pexcume. MHTepdeiic 10/KeH
COOTBETCTBOBATH COBPEMEHHBIM PTOHOMUYECKHM TPeOOBAHUAM U 00eCHeyuBaTh yA00HbLH AOCTYII K
OCHOBHBIM (D)YHKIIMSAM H OIE€pALUAM CHCTEMBL.

Hutepdeiic 1ookeH OBITH PacCYUTaH Ha NMPEHMYIIECTBEHHOE HCIIOJIB30BAHHE MAHHUITYJIATOPA
THIIA «MBIIb», TO €CTh YIpPaBJIEHHE TPEHAKEPHBIM KOMIUIEKCOM JIO/DKHO OCYLIECTBIATECS C
[IOMOIIBIO HAab0pa SKPAHHBIX MEHIO, KHOIIOK, 3HAYKOB M T.II. 3JIeMeHTOB. KilaBHaTypHBIH peKuM BBOJA
JIOJDKEH HCIIOJIH30BaThCA [NIABHBIM 00Pa30oM IIPH 3alO0JHEHHH W/HIHM peJaKTHPOBAHHH TEKCTOBBIX H
YHCIIOBBIX IOJIEH 3KPaHHBIX (QOPM.

Bce HAmmUCH 3KpaHHBIX (OpPM, a Takke COOOIIEHHS, BBIIABAEMBIE IOJIB30BATENIO (KpOME
CHCTEMHBIX COOOIIEHHH ) JIOJDKHEI OBITh HA PYCCKOM SI3BIKE.
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Tpenaoicepnonit komniexe Ons yemanoexu udpoowucmiu Ousenviozo monnusa JI4-24/7 yexa Ned
OAO «Chasnedmu-SAHOC ».

Cucrema JI0/kHa 06eCIIeYHBATE KOPPEKTHYIO 00paboTKy aBapHifHBIX CHTYAIMii, BEI3BAHHBIX
HEBEPHBIMH JEHCTBUAMH IIOJIb30BATENEH, HEBEPHBIM (POPMATOM HIIH HEIOIYCTAMBIME 3HAYCHUSMH
BXOJHBIX JIaHHBIX. B yKkasamHBIX ciydasx cucTeMa JOJDKHA — BBIIABATH  I10JIB3OBATEINO
COOTBETCTBYIOIIHE COOOIIEHHS, II0C/IE YEro BO3BPALIATECS B pabodee COCTOSHHE, [IPE/IIIECTBOBABIIIEE
HEBEPHOH (HENOIyCTHMOIH) KOMaH/Ie HIIU HEKOPPEKTHOMY BBOLY JAHHBIX.

OxpanHBIe HOPMBI JOIDKHBI TPOEKTHPOBATHCS C y4eToM TpeboBaHuil yHHHKAIHH:

® BCE JKpaHHBIC (OPMBI I10JIB30BATENIECKOTO HHTEP(DEICA NOMIKHEI GBITH BHITOTHEHB! B €HHOM
rpau9ecKoM JM3aifHe, ¢ OJMHAKOBBIM PACIIOIOKEHHEM OCHOBHBIX JIEMEHTOR YIpPaBICHHS H
HABHTIaITHH;

® 11 0003HAYeHHs CXOIHBIX ONEpalMil JOKHBI HCIIONB30BATHCH CXOIHBIE rpagudeckue
3HAYKH, KHOIIKH H JPYTHE YIPABJISAIOIHE (HABUTALIHOHHEIE) 3JIEMEHTHL;

¢ TCPMHHEBL,  HCHOJIB3YEMBIE JUId  OOO3HAYEHHs  THIOBBIX  omepanuit  (noGabrieHue
HH(OPMALMOHHOH CYIIHOCTH, PEJaKTHPOBAHHE OIS JAHHBIX), & TaKXKe IOC/Ie]0BaTeIHHOCTH
JeHCTBHI MOIH30BATEIISI IIPH HX BHIIOIHEHHH, H0DKHEI ObITH YHADUIHPOBAHEI,

® BHCIIHEE IOBEJICHHE CXOIHBIX JIEMEHTOB MHTep(deiica (peakius Ha HaBeleHHE yKa3arels

«MBILINY, TIEPEKIIOYeHHE (OKyca, HAKATHE KHOIKH) JOJDKHBI PEaIH30BBIBATHCS OTHHAKOBO

IUIsL OJHOTHITHEIX 3JIEMEHTOB.

Hutepeiic TpenaxepHOro KoMIUekca s 0Gy4aeMoro (rpaguyeckoe mpeiacraBieHHe Ha
MOHHTOPE, 3BYKH, HCIIOJIb30BAHHE KIABHATYPHl H MAaHHILYJIITOPA «MBIIIEY) JOIKEH MOJHOCTHIO
COOTBeTCTBOBATH MHTepdeiicy onepaTopa ACYTII ycTaHOBKH.

12. TpeboBaHus K 3amuTe HHPOPMALHH OT HECAHKIMOHHPOBAHHOI0 J0OCTYNA
TpenaxepHslif KOMIUIEKC JOJDKEH 00€CHEYHBATH TOJBKO aBTOPU3HPOBAHHBIN  JIOCTYII,
HEZIOMYCTHMO HaNTMYHE OTKPBITBIX IS 001IEro 1ocTyna (GaiIoBEIX i CHCTEMHBIX PECYPCOB.
KoMmnoHeHTBI IOACHCTEMBI 3aIUTHEI  OT HECAaHKIIHOHUPOBAHHOTO  JIOCTYIA  JOJIKHBI
obecneynBarh:
® HIEHTH(UKAIHIO I10JIb30BATEII;
® TPOBEPKY IOJHOMOYHH I10JIB30BATENS IIPH PaboTe C TPEHAKEPHBIM KOMILIEKCOM;
® PasrpaHHYeHHE JOCTyma IONb30BaTENell HA YPOBHE 3ajad B COOTBETCTBHH C pOJIEBOI
IPHHAIJIEKHOCTEIO.

13.  TpeGoBanusi mo coXpaHHOCTH HHPOPMALHH NPH aBapHUAX

IIporpammuoe ofecredenne TpPEHAKEPHOrO KOMILIEKCA OJKHO BOCCTAHABIHBATE CBOE
(DyHKUMOHHpOBAHHE IIPH KOPPEKTHOM IIEpe3alycKe anmnapaTHeIX cpeiacTtB. J[oJDKHAa OBITH
TIPEAYCMOTpEHA  BO3MOXKHOCTb OpraHM3allMd aBTOMATHYECKOTO H (WIH) PYYHOTO pe3epBHOrO
KOTIMPOBAHUS NaHHBIX CHCTEMBl CPEICTBAMH CHCTEMHOTO M 0a30BOTrO IPOrPaMMHOTO OGeCIeueHHs
(OC, CYB[I), BX0OaA1IEro B COCTAB IIPOrpaMMHO-TEXHHYECKOTO KOMIUTEKca 3aKa3unKa.

14. TpeboBanus Kk naTeHTHOMH YHCTOTE

VCTaHOBKa TPeHaXKEPHOTO KOMIUIEKCA B IIEJIOM, KaKk H YCTaHOBKAa OTAENBHBIX 4YacTeil
TPCHAKEPHOTO KOMIUIEKCA HE MOIDKHA MPENBSBIATH IONONHUTENBHBIX TPEeGOBaHMil K IOKYITKE
JMUEH3MH Ha MporpaMMHOEe OOecledeHHe CTOPOHHHX IIPOM3BOIUTENEH, KpOME CHCTEMHOTO
IIPOrpaMMHOI0 o0ecIeYeHus.

B cTpykType TpeHa)XepHOro KOMILIEKCA He JOJDKHBI HCIOJb30BAThCS IIpOrpaMMHBIE KOOI H
ITOPUTMBI, HE IPHHAJUIeXKaIKe Mcnomaureo.



Tpenasicepuni komnnexc 01 YCmManoexi UOPOOYUCIKY Ousensiozo moniusa JIY-24/7 yexa Ned
OAO «Crasnedmo-AHOC».,

15.  TpebGoBaHus K THHIBHCTHYECKOMY 00ecreYeHH 0

Bcee npukiansoe mporpaMmHOoe o0ecliedeHHe TPEHAKEPHOTO KOMILIEKCA s OpraHU3al[iH
B3aUMOJICHCTBHSI C [10JIb30BATENEM JIOJKHO HCIIONb30BaTh PYCCKHIT SI3BIK.

A3BIK  OTIMYHBIA OT pYCCKOrO HCIOIB3yeTcss B TOM CIyd4ae, ecld 3TO 00ycIIOBIEHO
HEOOXOAMMOCTBIO HIEHTHYHOTO OTOOPAaKEHHs! OPIaHOB YIPABIIEHHS, HHMKALUY WTH CHIHATH3ALI.

16.  TpeboBanus k meroauueckomy odecnedenno KTK

TpenaxepHBIH KOMIUIEKC HOIDKEH CHAOXKATBCS —TIOJHBIM HabOpOM METOAMYECKHX H
JUIAKTHIECKAX MATepHaioB, obecrmeunBarolmx 3(QexTHBHOE 00yYeHHEe OmepaTopoB u IIEpEHOC
NpHOOPETEHHBIX HMH HAaBBIKOB Ha pealbHOe NMPOM3BOACTBO. MeTomuka 00yJeHHS JNOJDKHA CTPOHTHCS
Ha COBPEMCHHBIX KOMIBIOTEPHBIX IIPHEMAaX YCBOEHHMS, 3aKPCIUICHHs W IOJNEpPKAaHHS Oa30BBIX
HABBIKOB M KOMIUICKCHBIX YMEHMH, HEOOXOIMMBIX ONEpaTopy HPH BBHIIOJHEHHH CTAHAAPTHBIX M
HEINTaTHBIX JeHCTBHM 1o ynpaBienuro TII.

B pykoBoxctBe HHCTpyKTOpa NOKHBI OBITH JAaHBI TOAPOOHBIE YKA3aHHS MO CO3IAHHIO
CIIEHapHEB, Y4eOHBIX TEM H TECTOB.

17. Ooby4enne
e Kypc /1 MHCTPYKTOPOB KOMIILIOTEPHOIO TPEHHUHTA
JarensHocTh Kypea 2-5 nueit. Llens kypca — oOydeHne MeToauKe KOMITEIOTEPHOI'0 TPEHUHTa
¥ BO3MOXXHOCTSIM CTaHIIUH HHCTPYKTOpA.

e Kypc no conpoBoknenuio Tpenaxkepa

Lens — oOy4enne HEOOXOMMMOMY MHHHMAIbHOMY 06BeMy KOHMHIyparuu Tpenaxepa

Ha3HAaYEHHBIX 3aKa34UKOM CIEIHATIHCTOB.
[lo wroraM mpoXoXKneHuss KypcoB VICHONHHTENIEM  BBIIAFOTCS COOTBETCTBYIOIIHE

YIOCTOBEPEHHUS (CepTH(HUKATE).

18.  JoxymenTanus
Hcnonuutens 06ecequT creayiomuii MEHUMATBHEIH 00beM TeXHUYECKO JOKyMEHTAI[HH 110

Tpenaxepy (1 5k3. 6yMaXXHOI ¥ SIEKTPOHHYIO BEPCHIO):

- PYKOBOJCTBO HHCTPYKTOpA;

- PYKOBOJCTBO OIl€paTopa;

- PYKOBOACTBO ~ IO  YCTaHOBKE,  CONpPOBOXIEHHIO M  OKCIUIyaTalldd  (PYKOBOZCTBO
aJIMHHHCTPATOpA);
PYKOBOJICTBA IIOJIb30BATEIS 110 IOCTABIISIEMBIM KOMIIOHEHTAM CpeJIbl pa3paboTKH.

19.  Iopsixox opopmiieHus:, NpeabsIBICHHS Pe3yIbTaTOB paGoT u nposexenus: [THP
KTK nepemaercs B Buie (yHKIHOHHPYIOIIErO KOMIUIEKCA B CPOKH, YCTaHOBJICHHEIE
Horosopom. Ilpmemxa KTK ocymecrBisercs Kkomuccueii B COCTABE  YIONHOMOYEHHBIX
npencraBuTenel 3akazunka u VcromHuTess.
19.1. TOPANOK KOHTPOJIS U [TPUEMKHU KTK
19.1.1. McnionuuTens 06s13aH 3a 2 (1BE) HeeIH H3BECTUTh 3aKa3uMKa O FOTOBHOCTH K MIPHEMOYHBIM
HCIIBITAaHHSIM.
19.1.2. TlpueMo4HbIe HCIIBITAHHS IIPOBOJSTCS HA TEPPUTOPHH 3aKa34HKa, B COTIACOBAHHbIC CPOKH.
19.1.3. Cratyc mpueMOYHOM KOMHCCHH.
s nposenenus ucnbrtannii u npuemMkd KTK co3maeTcs KOMHCCHs, BKIIOYAIOMAS B cebs
npencrasurenel 3akasuuka u Mcrmommutens. Kommccns mobkHa Hauate paGoTy mepex
Havanom ucneitanni KTK u 3aBepmts cBoro paboty nocne npuemkn KTK B skcityatanmio.
19.1.4. CoctaB paboueit # IPUEMOYHON KOMHCCHIL:
- npexcraButels ciyxOsl OAO «CrnaBredTs-SIHOCY, Benymeit 1orosop;




19.1.5.

Tpenaoicepnulii komnaexc Ons vemanoeku CUOPOOUUCIIKY OU3ENBHO20 monausa JIY-24/7 yexa Nod
0AQO «Crasnecpmu-SIHOC ».

HadanbHuK 1exa Ne4 OAO «CraBredrs-SIHOC» (3aMecTHTENs HAaYaTbHHKA Iexa Ned,
HHXXCHEP-TEXHOJIOT 1exa Ne4);

HavaJlbHUK YCTaHOBKH T'HMIPOOYMCTKH Au3elbHOro Tormmsa JIU-24/7 OAO «CnaBuedTb-
STHOCy;

npezcraButens texa KMITHA u cicrem ynpasnerus Nel5 OAO «CnaBredTe-SIHOC;
IPE/ICTABUTENb IleXa HH(pOPMAIMOHHBIX TEXHOJOTHH, CBS3M M curHammsamup Ne20 OAO
«CnaBHe(Th-SIHOC»;

npencraButens VicoaHuTes.

CocraB KOMHCCHH OT 3akasuMka Ha3HAYaeTcs PAacIOpsHKCHHEM IJIaBHOTO HHKEHEpa
OAO «CnaBredgts-IHOC».

Tpebosanus k npuemke KTK B skcrtyaranio.

IIpuemka KTK B akcrmyaTanuio B cOOTBETCTBHH ¢ JaHHeIM T3 ocyIecTBiseTcs Mo3TamHo.
Pabouas komuccus.

I1pu paboueit komucenu ocymectsisercs npoeepka KTK B crenyromem obbeme:

IIPOBEpKa JOKYMEHTAI[HH B COOTBETCTBHH ¢ 1. 18 mannoro T3.

nposepka umuraropa PCY B momnoM o6semMe (yHKIMOHHPOBAHMSL;

NpoBepka 00beMa MOJETHPOBAHHs (B T.4. OJHOTA HHTEPAKTHBHOM TEXHONOIHIECKONN CXEMBI;
PCAKIMH TUHAMHYECKHX MOJIEJICH alllapaToB M MPOLECCOB HA YIPABJIIONIME BO3JEHCTBHS,
PeaKiuy MHAMHYCCKHX MOJICNEH Ha OTKa3bl M aBapHHHbIE CHTYallHH, BKIIOYas IIPOBEPKY
PpaboTOCTIOCOGHOCTH CXEM CHIHAIH3AIHE U GIOKHPOBKH);

nposepka pexuMoB paborel KTK (B T.4. XONOAHBIA MycK, HOPMABHBIH TEXHONOIHUECKHI
PEIHUM, HOPMATIBHBIN U aBapHIHBIN OCTaHOB);

nposepka ¢pyHkunonansHocTH APM nucTpyKTOpa, APM 06ydaemoro.

[To oxoryanuu paGoTel KOMHCCHH 0QOPMIISIETCS aKT paGodell KOMHCCHH (B 2-x ax3eMIUIsSpax),

C yKa3aHHEM BBIABJICHHBIX 3aMEYaHHH (NPU UX HATHYHH) H CPOKAMH HX YCTPaHEHHIH.

IIpueMouHass KoMHCCHS.
Ipy npreMOYHOMN KOMHCCHH OCYIIECTBIIETCS IPOBEPKA YCTPAHEHHS 3aMEYaHUH BBISBICHHBIX

paboueii KOMHCCHEA.

Ilo uroram npuemouHol KomuccHH opopmiseTcss akT (B 2-X 9K3E€MILIAPAxX), Ha OCHOBAHHH

KoToporo aemaercs sakmo4denne o coorBerctBui KTK tpeGopanusam T3 u BO3MOKHOCTH IpHEMKH

KTK B
19.2;

20.

9KCILTyaTaIHIo.
OIIATA PABOT ITO PE3VJIbTATAM NPUEMOYHBIX UCIIBITAHUIA:

IIocje IMOAIMCAHHs akra paboyeif koMmuccuu McenomauTemo ormtaumBaercs 50% ot CYMMBI
JI0rOBOPA, yKA3aHHBIH aKT padoueii KOMHCCHH CIIyKHT MCKIIFOYHTEIBHO JUTS TIONTREpIKICHHS
00BEMOB BBIIIONHEHHBIX paboT;

[IocIe MOMIMCAHNS aKTa IPUEMOYHON KOMHCCHH U aKTa CIaYH-TIPHEMKH BBIIOIHEHHBIX paGoT
Hcrnonuuresmo omaumpaercs ocrapimecs 50% cyMMBI 10ToOBOpa;

TIpH OTCYTCTBHH 3aMeYaHHil MpH paboTe pabouelt KOMHCCHHM — OJTHON JATOM IMOMIMHCHIBAIOTCS
aKThl pa0OYed, NPHEMOYHOH KOMHCCHI M aKT CHauH-TIPHEMKH BBIIONHEHHBIX pabor -
Hcnonmnutento ommaunBaercst 100% cymMMBI 10oroBopa;

npu HecooTBeTcTBUH KTK TpeboBanmsm T3 paGora npusHaercsi HeBBLINOJHEHHOH —
omiata McrmorHaTe 110 HE MPOH3BOAUTCS.

I'apanTin
Cpox rapaHTHH Ha IOCTaBISEMOE CHCTEMHOE H Clenuamm3npoBanHoe 110, a TakKke

YCTpaHEHHS HEUCIpaBHOCTeH (HeTouHocTei) VICHOMHUTENEM MODKEH COCTABISTH HEe MeHee 24
MECAIEB ¢ MOMEHTA NMOANUCAHHA AKTa C/IauH-IIPUEMKH PaboT 110 J0TOBOPY.



Tpenaocepnenl komnnexe Ona YemanosKu 2udpoouucKy Jusetvno20 moniuea JI14-24/7 yexa Nod
OAO «Cnagnedmu-SIHOC»,

B rapantuiinoe 0043aTeNbCTBO TAKKe JOIDKHBI OBITH BKIIOYEHBI G€3BO3ME3IHBIE YCIYTH IO
MonepHusaiuu 110 KOMIBIOTEPHOTO TPEeHAKEPHOro KOMILIEKCA CB3aHHBIE ¢ oKoHuaHueM [IHP ma
YCTAaHOBKE M BHECEHHEM HEOOXOIMMBIX H3MEHEHHH B TEUCHHE TapaHTUHHOTO CPOKa, B T.4U. IpPH
M3MEHEHHH COCTaBa, CXeM 00BsA3KH 000pynoBaHus, cpencts ynpapiaenus, CBb u I[TA3 u TexHHUECKHX
[1apaMeTpoB 00BEKTa.

I'naBHEBIH HHXEHED

Y

3amecTuTens raBHoro umxenepa no Ol u Th MHPHHHOB
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