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1 OCH08Hble nono'>KeHMJI 

KoMnblOTepHbllll TpeHa>KepHbllll KOMn.neKC (KTK) C03A88TCH A.nH 06y'-18Hll1H onepaTopos 
T8XHO.norn'-leCKOro 06beKTa ynpas.neHll1H - TeXHO.nOrn'-leCKll1e ycTaHOBKll1 4exa NQ1 6yxapcKoro 
Hn3 B rpaH1114ax: 

- ycTaHOBKa 8TMOCq:>epHOIII neperoHKll1 111 ri..1AP00'-1111CTK8 H8Q)Tbt; 
- KaTa.nll1Tll1'-leCKll1111 p111q:>opM111Hr 

L.lem,IO pa3pa60TKll1 1,11 npviMeHeHVls:I KTK s:IB.ns:ieTCs:I o6y'-leHvie onepaTopa H8SblK8M 
ynpas.neHll1H TeXHO.nOrn'-leCKll1M npo4eCCOM, BK.nl0'-18IO~ee B ce6H: 

onepa41,11,1 nycKa, OCT8HOB8 T8XHO.nOrn'-leCKOro o6opyAOB8H111H; 
B8AeH111e npo4ecca cor.naCHO TeXHO.nOrn'-leCKOMY per.naMeHTy; 
A8111CTBll1H B c.ny'-lae asap111111HblX pe>Kll1MOB (BblXOA napaMeTpOB T8XHO.nor111'-leCKOro 

npo4ecca sa npeAe.nbt ycTaHos.neHHbtX orpaH111'-leH111111); 

2 HaJHa'feHMe K0Mnbt0TepHoro TpeHa>KepHoro K0MnneKca 

TpeHa>KepHbllll KOMn.neKC AO.n>KeH o6ecne'-1111B8Tb B03MO>KHOCTb 0Tpa60TKVI H8BblKOB, K8K 
111HA111B111AY8.nbHO, T8K 111 B COCTase CM8Hbl 1,1.n1,1 ee \.18CTll1. 

TpeHa>KepHbllll KOMn.neKC AO.n>KeH n03BO.nHTb OTpa6aTb1B8Tb H8BblKll1 ynpas.neHll1H 

npo1..1eccoM B 06beMe sce111 TeXHO.norn'-leCKOIII cxeMbl YCT8HOBKll1. TpeHa>KepHbllll KOMn.neKC He 
AO.n>KeH Q)OPMll1POB8Tb H8BblK111, A8l0~111e OTPll148Te.nbHbllll 3Q)Q)eKT np1,1 nepeXOAe B pea.nbHbte 

yc.nOBll1H . HaBblKl,1, Q)OpM111pyeMbl8 Ha TpeHa>Kepe, AO.n>KHbl no CB08111 CTpyKType 
COOTBeTCTBOB8Tb H8BblK8M TPYAOBOIII Aes:!Te.nbHOCTVI . 

KoMnblOTepHbllll TpeHa>KepHbllll KOMn.neKC (KTK) AO.n>KeH o6ecne'-1111B8Tb: 
- B03MO>KHOCTb TpeHll1Hra o6y'-188MblX onepaTopos Ha y'-le6HblX CT8H4111HX, 111A8HTll1'-IHblX 

pa60'-1111M CT8H4111HM onepaTopos, C ycTaHOB.neHHblM Ha Hll1X Cll1CTeMHblM 111 npVIK.n8AHblM 
nporpaMMHblM 06ecne'-!eH111eM Ae11tcTsyt0~e111 c111cTeMb1 ynpas.neH111H ACY Tn (CENTUM 
VP) c111cTeMbl nA3 (ProSafe-RS), pa3pa60TaHHb1x KoMnaH111e111 «Yokogawa Electric» 
(HnOH111H); 

- 1113Y'-1eH111e nepcoHa.noM npeAnp111HTlils:1 TexHo.norn'-lecKoro npo4ecca; 
- np11106peTeH111e H8BblKOB pa60Tbl C Cll1CT8MOIII ynpas.neH111s:1; 
- np1,106peTeH111e H8BblKOB 6e3onaCHOro BeA8Hll1s:I TeXHO.norn'-leCKOro npo4ecca B WT8THblX 

c1,1rya4111s:1x; 
- np11106peTeH111e H8BblKOB BeAeHll1s:I TeXHO.nOrn'-leCKOro npo4ecca B H8WT8THblX 111 

asap111vtHb1x c111rya4111s:1x; 
- np11106peTeH111e H8BblKOB 6e3onacHoro BblnO.nHeHll1s:I onepa4111vi no nycKy 1,11 OCT8HOBY 

npOll13BOACTBa; 

- yKpen.neH111e 3HaH1111111,1 npaKTVl'-lecKoro onb1Ta onepaTopos-TexHo.noros. 
KaK MIIIHll1MYM, AO.n>KHbl 6b1Tb npeAyCMOTpeHbl c.neAyt0~111e KOHKpeTHbte Q)YHK41110Ha.nbHbl8 
B03MO>KHOCT1,1 TpeHa>Kepa: 

- Bbl6op MOAe.n111 ; 

- «3aMopa>Kll1B8Hllle» 1,1 «pa3MOp8>K1,188Hll1e»; 

- Bbl6op H8'-18.nbHblX yc.nos111111; 
- asap111111H1::;1e c111rya4111111; 
- ycKopeH111e 111 38M8A.neH111e pa60Tbl MOAe.n1,1 T8XHO.norll1'-18CKOro npo1..1ecca; 

- MOAe.n111posaH111e .nor111'-leCKll1X q:>yHKL.1111111 A.ns:1 Cll1CTeM nA3; 
- A111Cn.ne111 , MOAe.n111pyt0~111e annapaTHO-BCTpOeHHble naHe.n111 KHOnO'-IHblX 

nepeK.nt0'-laTe.nevi ; 
- ynpa>KHeHll1s:I 111.n111 c4eHap111111 8BTOM8Tll1'-18CKOro o6y'-leHll1s:! ; 

- 04eHKa ycnexos 06y'-laeMb1x; 



- per111CTpa4111R ecex AeviCTe111vi onepaTopoe, pea11111syeMb1x e npo4ecce Bb1no11HeH111R 

ynpa>KHeHIIIVI Ill napaMeTpbl TeXHO11Oflll4eCKOro pe>K111Ma; 

- 8O3MO>KHOCTb nocTpoeHIIIR AlllarpaMMbl 3cpcpeKTIIIBHOCTIII pa60Tbl o6y4aeMoro KaK 

cpyHKL.1111111 Ka4eCTBa npOAYKL.1111111 Ill 3KCn11yaTa4111OHHblX pacXOAOB. 

A TaK >Ke c11eAyio1.4111e cpyHKL.1111111, 111AeHTlll4Hb1e cpyHKI..IIIIRM onepaTopos ACY Tn : 

noKa3 TeHAeHL.1111111 8 peam)HOM MacwTa6e speMeH111; 

BIIIA8OKaApbl T8XHO11Or1114eCKOro npo4ecca C 8O3MO>KHOCTblO B3alllMOAelllCTBIIIR C 

onepaTopoM; 

BIIIAeOK8APbl ynpas11eHIIIR ycTpOIIICTBaMIII TpeBO>KHOVI c111rHa111113a4111111; 

rpynnOBbl8 BIIIA8OK9Apb1; 

BIIIA8OK8APbl TeXHlll48CKOro O6CJ1y)f(lll88HIIIR Ill peMOHT8 CIIICTeMbl; 

see APYfllle CTaHAapTHb1e BI/IA8OK8APbl ACY Tn; 

KaTerop111111 3a1.4111Tbl AOCryna. 

3 Tpe6oeaHMH K MOAenMpoeaHMIO TexHonorM'lecKoro npo~ecca 

MOA811111poeaH111e TeXHO11Oflll4eCKOro npo4ecca (Tn) B TpeHa>KepHOM KOMnlleKce AO11>KHO 

6b1Tb pea111113oBaHO CP8ACTBaMIII np111KI19AHOro naKeTa MOAe11111posaHIIIR, npeAOCTaB11R8MOro 

npoAaB40M A11R 4e11e111 IIIH>KIIIHIIIPIIIHra Tn. 

He AOIJ>KHO nplllM8HflTbCfl MOA8IIIIIPOBaH111e Tlllna "4epHbllll fll.4IIIK
11 

IIIIll,1 "cepbllll fll.4IIIK
11

, 

KOTOpoe orp8Hlll4111Ba11O 6bl, 11111111 IIIHblM cnoco6oM, He nO38O11R11O 6bl 3aK834111KY BblnO11HIIITb 

KOHcp111ryp111posaH111e 11111111 pelllH>KIIIHIIIPIIIHr MOAe11e111 T8XHO11Orlll4eCKOro npo4ecca 8 KTK 
co6CTB8HHblMIII Clll118MIII. A11R IIIMIIIT84111111 asapllllllHblX c111rya4111111 He AOnyCK88TCR IIICnO11b3O88Hlll8 

M8TeM8Tlll4eCKIIIX MOAellelll, no11y48HHblX B pe3y11bT8Te o6pa60TKIII CT8TIIICTlll48CKOIII 

IIIHcpOpMa4111111, OTp8>K810L4elll WT8THYIO 3KCn11yaTa411110 o6opyAOB8HIIIR 

TpeHa>KepHaR MOA811b AOll>KHa npeACTaBllRTb co60111 BblCOKOTO'-IHYIO MaTeMaTlll'-18CKYIO 

MOA811b T8XHO11Oflll48CKOro npo4ecca (Tn), OCHO88HHYIO Ha nOllHOM Ill AST811bHOM Om1C8HIIIIII 

npo4ecca H811111HelllHblMIII A111¢cpepeH4111a11bHblMIII ypaBHSHIIIRMIII XIIIMlll48CKOIII KIIIHeTIIIKIII, 

ypasHeHIIIIII COCTOf!Hlllfl Alls:! OnlllC8Hlllfl (p83OBblX nepeXOAOB, ypasHeHIIIIII Ten11O- 111 

Maccoo6MeHHblX npo4eccos, ypaBH8HIIIIII Ten11osoro Ill MaTep111a11bHOro 6a11aHca KOMnOH8HTOB 

npOAYKTOB, a TaK>Ke CIIICTeM ypaBH8HIIIIII rlllAPOAIIIHaMIIIKIII Ill r111AP8BIIIIIKIII. 

Bb16op M8T8M8Tlll48CKOro annapaTa MOA811111pO88Hlllfl npm-1eccos Ill annapaTOB AO11>K8H 

ocy1.4eCTBIIRTbCR C Y48TOM He06XOAIIIMOIII Alls:! 4e11e111 o6y4SHIIIR TO4HOCTIII Ill CTeneHIII 

AST811111384111111 napaMeTpOB npo4eccos nplllM8HIIIT811bHO K pe>KIIIMaM HOpMallbHOro 

cpyHKI..IIIIOHlllpOBaH111R Ill asapllllllHblM c111rya4111RM. MOA811111 AOll>KHbl o6ecne4111BaTb paC48T scex 

1113Meps:ieMblX Ha ycTaHOBKe AIIICT8HI..\IIIOHHO Ill no MSCTY napaMeTpOB Ill COCTaBOB scex 

oT6111paeMblX npo6 BO scex pe>KIIIM8X cpyHKLIIIIOHIIIPOBaHlllfl ycTaHOBKIII, BKill04afl asaplllll!Hble 

c111rya4111111 Ill nyCKOBble onepa4111111 . AnR IIIMIIITa4111111 asapllllllHblX c111rya4111111 He AOnycKaeTCft 

111cnO11b3OBaH111e MaTeMaTlll48CKIIIX MOA8118111, no11y4SHHblX B pe3y11bTaTe o6pa60TKIII 

CTaTIIICTlll48CKOIII IIIH(pOpMa4111111, OTpa>KalOL.48111 WTaTHYIO 3KCn11yaTa411110 ycTaHOBKIII. 

MOA811111 AOll>KHbl 6b1Tb 8A8nT111pO88Hbl K KOHKpeTHblM yc11OBIIIRM yCTaHOBKIII no pe>KIIIMHblM 

napaMeTpaM, o6o3Ha4eHIIIRM III on111caH11110 no31114111111, o6ss:i3Ke K~n111A, wKa11aM np1116opos, 

rpaH1114aM c111rHa111113a4v1111 v1 T.n . 

MOA811111 AOll>KHbl onlllCblBaTb HOpM811bHOe cpyHK4111OHlllpO88Hllle arperaTa BO scex 

npeAyCMOTpeHHblX T8XHO11Or11148CKIIIX pe>K111Max, a TaK>Ke pa6oTy o6opyAOBaHlllfl, OCHOBHblX Ill 

scnoMoraTellbHblX T8XHO11Oflll48CKIIIX 11111HIIIIII np1,1 11111KBIIIA84111111 asap111111HblX c111rya4111111 . 

B MOAellflX He06XOAIIIMO Y4111Tbl88Tb Ten11006MeH C OKpy>KalOL.4811! cpeAOIII, nplllBOAfll.4111111 K 

OCTbl88HIIIIO annapaTOB III Tpy6onpoBOAOB np111 IIIX OTKill048HIIIIII Ill npeKpa1.4eHIIIIII nOAa4111 

npOAYKTOB. 
A111HaMlll48CKlll8 xapaKTep111CTIIIKIII MOA8118111 annapaTOB AOll>KHbl OTpa>KaTb peallbHO (11111111 

M8KCIIIM811bHO np111611111>KeHHYIO K peallbHOIII) peaKI..IIIIIO O6beKTa Ha 8O3MYL48Hlllfl Ill ynpas11s:1101.4111e 

B03A8111CTBIIIR 8 K81.!eCTBe TaKIIIX 803MYL48HIIIIII C118AY8T paccMaTplll88Tb paCXOAbl (3arpy3Ka no 

CblpblO, paCXOA napa, TOn11111sa, Ten11OHOCIIIT811fl, opoweHlllfl Ill T.n.), A88118HIIIR, COCTaB Ill 

TeMnepaTypy noTOKOB, 1113MeHeH111R TeMnepa Typb1 0Kpy>Kat01.4e111 cpeAbl, a TaK>Ke c11eAyt01.4e6111 

MIIIHIIIMallbHbllll Ha6op OTK83O8 06opyAOBaH111R: 



• KoMnlleKCHble HapyweHvtR wvtp0K0ro AeVICTBvtR: 

- npeKpa1.4eH111e n0A84111 311eKTp03Hepr111111 K Cll11108blM np111B0A8M o6opyAOB8H111R; 

- npeKpa1.4eHvte n0A84111 C>K8T0ro B03AYX8 K np111B0A8M pery11111pyio1.4111x KilanaHoB; 

- HapyweH111e noAa'-1111 napa; 
- npeKpa1.4eH111e n0A84111 B0Abl 11111111 0TK83 311eMeHT0B CvtCTeMbl B0A0n0A84111; 

- npeKpa1.4eHvte n0A81.1111 CblpbR; 

- paarepMeTll1384111R Tpy6onpOBOAOB; 
- aacopeH111e Tennoo6MeHHll1KOB C noc11eAylOL4111M YXYAWeH111eM Ten11onepeA84111; 

- cpa6aTblB8Hll1e npeA0Xp8Hll1TellbHblX KJlanaHoB; 
- no>Kap Ha ycTaH0BKe 11111111 8 0TAellbHblX noMe1.4eHll1RX (c noc11eAYIOL4111M 

Mo.aen1,1poeaHJ.1eM paoor1.i1 cvtcreM1.i1 no>1<aporyweH1-1,1); 
- 38f83088HH0CTb noMe1.4eH111111 111 Bb16poc B 8TM0Ccpepy 83pblB00nacHblX np0AYKT0B; 

- APyr111e asap111111Hb1e c111TYa41111.1 s paMKax nJlA 
• OTK83bl H8C0CH0ro o60PYAOB8Hll1R: 
- 0TK83 311eKTp0AB111f8TellR Hacoca; 

- 0TK83 nycKOBOVI annapaTypb1; 

- aaropaH111e Hacoca; 
- paarepMeT111aa4111R Hacoca; 
- na,Q8Hll18 M0L4H0CTll1 Hacoca; 

- 0TK83, CBR38HHblVI C A11111T811bHOVI pa60TOVI Ha 38Kpb1Tbllll BblK111A; 

- c6poc Hacoca np111 ow1116Kax s npo4ecce nycKa 1.111111 onycToweH111R n111Taio1.4111x eMKOCTe111 
111AP-

• OTK83bl A8T4111K0B'. 

- 111CK8>K8Hll1e nOK838HiltVI 8 CT0P0HY yse1111149Hll1R 11111111 YM8HbWeH111R; 

- CMe1.4eHvte nOK838Hll1VI np1116opa B CT0P0HY aapaHee 38A8HHOVI 0TM9TKl.1 C n0C119AYIOL4111M 

«aa11111naHvteM»; 
- Apevicp noKaaaH111vi s 38A8HHblX npeAe11ax; 
- 0TK83 Avt8fH0CTll1Kll1 111 AP-

• OTK83bl peryn111pyio1.4111x KilanaHos: 
- 0TK83 pery11111pyio1.4ero KilanaHa 8 no11o>KeHvtll1 , C00TB9TCTBYIOl.4eM 0TCYTCTBll1IO n0A841.1 

C>K8T0ro B03Ayxa; 

- 0TK83 pery111.1pyio1.4ero KJlanaHa B n0ll0>KeHvtilt «OTKpblT»; 

- 0TKaa peryn111pyio1.4ero KI1anaHa s no11o>KeH111111 «3aKpblT»; 
- 0TKaa pery11111pyio1.4ero KI1anaHa s TeKy1.4eM nono>KeH111111 111 AP-
• OTK83bl 38AB111>KeK: 

- C8Monp0ll13B0ilbH0e 0TKpb1T111e; 

- caMonp0ll138011bH0e 38KpblT111e; 

- 38KI1111Hll188Hll1e nosop0TH0ro MeX8Hll13Ma; 

- na,QeH111e KI1111Ha 111 AP-

• OTK83bl T9XH0110fll14eCK0ro o6opyA0B8Hll1R: 

- nepeno11HeH111R; 
- onycroweHJ.1fl; 
- paarepMeT111aa41.1R; 
- aaropaH111R; 
- cpa6aTblB8Hll1R npeA0Xp8Hll1TellbHblX KJlanaH0B 111 AP-

• npo4111e c111Tya1...1111111: 
- 1113MeHeH111e C0CT888 CblpbR; 

- 1113MeHeH111e TeMnepaTypbl 0Kpy>Ka101.4ero B03AYX8 111 AP-

MoAeflll1 pa3111114HblX B111A0B annapaT0B 111 o60PYA0B8Hll1R A0fl>KHbl C onpeA9119HHOVI AflR 

Ka>K,D,oro T111na o6opyAOB8Hll1R CTeneHblO 8AeKB8TH0CTll1 YA0B119TB0PRTb cneAYIOL4111M 

06R38T9IlbHblM Mll1Hll1M8flbHblM Tpe60B8Hll1RM: 



Tennoo6MeHHoe 06opyAOB8HMe 
K ASHHOMY nmy o6opyAOB8H"1.A OTHOC.ATC.A Ten11006MeHH"1K111, xo110At.111bH"1K"1, 

X0110At.111bHIIIKl,1-KOHA8HC8TOpbl. A"1H8Ml,148CKllle xapaKTeplllCTIIIK111 Ten11oo6M8HHll1KOB 

onpeA-erutlOTCR TennoeMKOCTblO MaTe~na. H-3 KOTopofO CA8flaH Tennoo6MeHH(,fl(, TennoBOIII 

Harpy3KOlil, KOTOpa.A onpeAem,eTC.A pe>K111MOM pa60Tbl, B8111114111HOIII noeepXHOCTll1 Ten11006MeHa, 

TennoeMKOCTbtO 111 pacXOA8M"1 (11111111 YPOBH.AM111) Ten110HOCIIITe11e111. 8 MOA811.AX 

Ten11006MeHHIIIKOB AOJl>KHbl Y'-1111Tb1B8TbC.A T8Mnep8TYPHb18 38BIIICl,1MQCT1,1 Ten11ocp1,131,148Cl(l,1X 

CBOlilCTB TennoHOC1,1T0J18111, a TaK>Ke B03MO>KHbl8 Q)830Bbl0 nepeXOAbl. TeMnepaTYpa 

OKPY>K8t0L1.1ero B03Ayxa C'-1111T88TCR nOCTORHHOlil AJJ$l Bcel4 MOA811111, OAH8KO, AR.A l,fHCTpyKTopa 
AO!l>KH8 6b1Tb npeAOCT8B118H8 B03MO>KHOCTb ee 1,13M8H8H"1.A. 

HacOCbl M KOMnpeccopbl 
Hacocbl 1,1 KOMnpeccopbl MOA8J1111pyt0TC.A Ha OCHOBe A8HHblX O Kp"1BblX 

npo1113BOAIIIT81lbHOCT1,1, B3.ATblX 1,13 T8XH1,1'-18CKll1X nacnopTOB pOT8J .. U'1.0HHOro 060PYAOBaHll1.A. 

MOA811"1PY8TC.A noTep.A A8BJ18Hl,1J:I H8rHeT8H1,1.A Hacoca np1,1 OTCYTCTBl,11,1 npOK8'-11,1B88MOIII 

>KIIIAKOCTll1. np111 MOA8flt.1p0B8HHllt Y41ATb1Ba8TCR Harpee KOMnp1,1M1,1pyeMoro ra3a B 38B111Cl,1MOCTl,1 

OT creneH111 C>KaTt.1.A. 

EMKOCTM 

PaC'-leT A"1H8Ml,1Kl,1 T8Mnep8TYPb1, A8BJ18H"1.A, ypoBH.A "1 COCT8B8 np0"13B0A"1TC.A Ha OCHOBe 

Tennoeoro 111 M8T8p"'18JlbHOrO 6anaHCOB C Y'-18TOM r80M8TJ)MIII 8MKOCT"'1, H81111141,,1.A C"'1CT8M 

nOAOrpeea 1,1 OXJ1a>K.Q8H1,1.A 1,1 coo6pa>K8Hl-1111 TepMOAl-1H8MHKl,1, T8Kl,1X K8K paBHOBec1,1e 

napO>KIIIAKOCTHblX Cl-1CT8M. 8 MOA811.AX 8MKOCT8111 He06XOAl-1MO Y\.f"1Tb1B8Tb Q)830B08 COCTO.AHl,18 

1;1 paBH0B8Clll8 nap->Kll1AKOCTb AllR xpaHl.1BW"1XCJ:I npOAYKTOB, 8 T8K>K8 B03MO>KH08 H811111'-11118 

BOA.AHOrO napa 111 B031,\yxa. 

ne'tM 
MoAem1pyeTCR nonHOT8 cropaH"'1.A TOnlll-1B8 B 38BIIIC111MOCTll1 OT ero cocrasa 1,1 K011"'1'-18CTB8 

noAaeaeMoro so3Ayxa. Cocrae npOAYKTOB ropeH111.A (02, CO2, CO, N, ~Ox, H20 + 
He,Qoropeew111e KOMnOHeHTbt), TeMnepa-ry-pa e pa.Q111aHTHoiil 30He 1,,1 Ha nepeeanax ne'-11.1, 

nepeAS'-18 Tenna Tpy6aM 38 C'-18T 1,13!1Y48HIII.A 111 KOHB8KL.1111"1, KOHBeKTIIIBHbllll nepeHOC Tenna OT 

-rpy6 K HarpeeaeMoMy npoAYKTY, A"1HaM"1Ka TeMnepaTYpbt MeTannw-1ecK1,1x Tpy6. 

KonoHHbl 
MOA8flll1POB8Hlll8 KOnOHH OCHOBbl-B88TC.A Ha ~eTe ycilOBKM paBHO~Sl Ra Ka>f<.qOlil 

TeopeTlll\.f8CKOlil TapenKe, T.e. AllR Ka>KAOlil TeopenNecKOlil T8p011Kll1 paCC'-1"1TblBaeTC.A A"1H8M"1K8 

nOTOKOB >KIIIAKOCTl,1 Ill napoB, T8MnepaTYPbJ, A8BI18HIIIJ:I, COCTaBbl "1 ypOBHl,1 >KIIIAKOCT"1 "1CXOAR 1,13 

Tennosoro 1,1 M8T8p"181lbHOrO 6anaHCOB 1,1 TepMOAl.1H8Mlll'-18CK"1X CBOlilCTB paBH0B8C1,1.A 

napO>KIIIAKOCTHOIII C"1CT8Mbl, 

PeaKTOpbl 
MOA811"1POB8H"'18 peaKTopoe OCHOBblB88TCR Ha paC'-leTe MOllbHblX 6a11aHCOB All.A K8>KAOH 

peaKL,11,,11,,1 C Y\.f8TOM CT8X"10M8TP"'1\.f8CKIIIX K03Q)¢,IIIL.1"18HTOB. 3Hepr8Tt.1\.f8CKIIIM 6anaHC Y\.f 111Tb1B88T 

TennOBbl8 3Q)Q)8KTbl K8>KAOIII peaKL,11,11,1. TaK>Ke Y4"1TbleaeTC.A BillllJ:IHl,18 Ha npoT8K8H"'18 pe8KL.1"'1lil 
T8MnepaTypbl 1,1 A8BJ10HIIIR, COCTO.AHl,18 K8T811"138TOpa 111 Ha11111'-11118 111Hr1116111TOpa. PaC'-leT 

pe8KL.1"10HHblX npoL,leccoB AOI1>K8H Y4"'1TblB8Tb annap8TYPH08 ocpopMJ18Hlll8 peaKTopos. 

nporpaMMH08 o6ecne\.f8Hl-18 All.A MOA811"1p0B8H"1.A T8XHOJ10r"148CKOro npo~ecca AO!l>KHO 

06ecn8'-11,1eaTb: 

MOA8!1111poBaH"18 T8XH0110r"148CKOro npOL,18CC8 Ha OCHOB8 ypaBH8H"11.4 TepMOAHHaMKKM C 

Y48TOM KOHCTPYKTIIIBHblX oco6eHHOCT8lil T8XHOI10rll1'-18CKOOO OOOPYA0B8H"1.A; 

HM8Tb BCTp08HHbl8 61,16m10T8Kl,1 .Tl,,1008 Ill MOA8Jl8M T8XHOJlOrM"18CKOro OOOPYAOB8HMR "'1 

annapaTOB, IIIHCTpyMeHTaplllR K~nKA; ' f 

IIIMeTb BCTp08HHbl8 61,16m10T8Kl,1 KOMOOH8HTOB Q)lll3"1KO-X1,1M1,148CKIIIX ceoli!CTB B81.L48CTB 1,1 

coe,q"1HeHMiil, a T8K>K8 pa3111114Hbl8 ypaBH8HIIIR l,1X paC'-leTa; 



npeAOCT8BJlflTb B03MO>KHOCTb C8MOCTOflT8JlbHOro BHeCeHLl1fl "13MeHeHLl1VI B 

KOHCTPYKTl.1BHble oco6eHHOCTl.1 T8XHOJ10rLl14eCKOro o60PYAOB8Hl.1fl 1,1 annapaTOB, B 

a.nropl.'ITMbl pac4eTa Q)"13"1KO-Xl,1Ml,14eCK"1X CBOVICTB BeL4eCTB, a TaK>t<e "13MeHs:tTb 

K03Q)Q)"11..1"1eHTbl ypaBHeHl.1111 pac4eTa; 

803MO)KHOCTb caMOCTOs:!TeJlbHOro BHeceHVls:I HOBblX KOMnoHeHTOB ee1.4eCTB VI 3H84eHVll'I 

l,1X napaMeTpOB B 61.16J1"10TeKy Q)l.13"1KO-X"1Ml.148CKl.1X CBOVICTB; 

Ha111,141,1e BCTpoeHHOro B nporpaMMHOe o6ecne4eH"1e "1HCTpyMeHTap1,1s:i (peAaKTopa) AJlfl 

C03AaH"1fl MOAenevi T8XHOJlOrl.148CKOro o6opyAOBaHlllfl C nOCJ18AYIOL4111M coxpaHeHllleM IIIX BO 

BCTpOeHHOVI 61116.nlllOTeKe AJlfl noc.neAyt01.4ero 1,1cnOJ1b30BaHllls:t; 

B03MO>KHOCTb 1,1cnOJ1b30BaH"1fl co6CTB6HHblX ypaBHeH"1VI pac4eTa Q)l.13"1KO-X"1M"14eCKIIIX 

CBOVICTB BeL4eCTs; 

B03MO>KHOCTb 1113MeHeHl.1fl CKOpOCTIII npoTeKaHlllfl TeXHOJ10rLl146CKOro npo1..1ecca BO 

BpeMeH111; 

803MO>KHOCTb coxpaH6Hl.1fl COCTOflHl.16 napaMeTpOB TeXHOJ10fl.14eCKOro npo1..1ecca Ha 

onpeAe.neHHbll'I MOMeHT BpeMeHIII C B03MO>KHOCTblO AaJ1bH8l'IWero IIIX BOCCT8HOBJ18Hlllfl Ill 

npOAOJ1>K8Hlllfl pa60Tbl; 

OT06pa>t<aTb napaMeTpbl T6XHOJ10flll48CKOro npo1..1ecca (B Ta6.n"14HOM B"1Ae 11111111 B BIIIAe 

rpaq>111Ka) no Tpe6osaHIIIIO nOJlb30BaTe.ns:i Ha 3KpaHe MOA6J11,1 TeXHOJ10rLl14eCKOro npo1..1ecca; 

OTKilOHeHlllfl napaMeTpOB T8XHOJ10rLl11.18CKOro npo1..1ecca B ycTaHOBIIIBWeMCfl pe>t<111Me, 

paCC4111T8HHblX Ha OCHOBe MOAeJ1111, He AOJl>KHbl npeBblWaTb <±2>% OT 3Ha4eHIIIVI 

napaMeTpoB peanbHoro TexHo.norn4ecKoro npo1..1ecca; 

napaMeTpbl MOA8Jllll T8XHOJ10flll48CKOro npOL-1ecca AOJl>KHbl IIICnOJ7b30BaTb Q)YHK4111111 Ill 

a11rop1t1TMb1 ynpaBneHl.'ls:t npoeKTa Ae111cTsy101.4e111 c1t1cTeMb1 ACY Tn 6e3 "13MeHeH1.1111, 

1113M8H8HL1fl Q:>YHK4111111 1,1 anroplllTMOB ynpaBJ78Hlllfl AOJ1>KHO 6b1Tb ocy1.4eCTBJ1eHO B npoeKTe 

ACYTn; 
TpeHa>t<epHblVI KOMnneKC AOJ1>K8H 6b1Tb paCC4L1TaH Ha He MeHee 6 pa604111X MeCT 

o6y4a8MblX. 

4 Tpe6oaaHMR K <f>YHK~MRM TpeHMHra KOMnbtOTepHoro TpeHa>KepHoro 

KOMnneKca: 

"1HCTpyKTopy AOJ1>t<Ha npeAOCTaBJ1flTbCfl B03MO>KHOCTb caMOCTOs:tTeJ1bHO q>OpMlllpOBaTb 

ynpa>t<H8Hlllfl AJlfl 0Tpa60TKl,1 o6y488MblML1 onepaTopaMl.1 He06XOAL1MblX H8BblKOB, 

coxpaHs:tTb Cq>OpMIIIPOB8HHble ynpa>t<HeHL1fl Ill IIICnOJ7b3088Tb IIIX B AaJ1bHe111we111 pa6oTe; 

AOJ1>t<HO 6b1Tb o6ecne4eHo coxpaHeH111e 1.1cTop111111 scex Aei71cTs1.1111 o6y4aeMoro onepaTopa 

B npo1..1ecce TpeH1.1Hra C Q)IIIKCIIIPOB8Hl.1eM OTKilOHeHIIIVI napaMeTpOB T8XHOJ70r"148CKOro 

npo4ecca OT IIIX KOHTPOJ7bHblX 11111111 onT111MaJ1bHblX 3Ha4eH111111; 

Ll1HCTpyKTopy B npo1..1ecce TpeHL1Hra AOJ1>t<Ha 6b1Tb npeAOCTas.neHa B03MO>KHOCTb 

q>OpM1.1pOBaH"1fl 1,1 aKTl.181.1pOBaHlllfl OTKa30B T6XHOJ10rl.146CKOro 060PYAOBaH"1fl, 

111cnOJ1b3yeMoro B TeXHOJ10f"14eCKOVI cxeMe; 

IIIHCTPYKTOP B npo1..1ecce TpeHll!Hra AOJ1>KeH IIIM8Tb B03MO>KHOCTb OCT8HOBIIITb npo1..1ecc 

06Y4eHVls:I VI 80306HOBL'1Tb ero 8 AailbHeviweM. napaMeTpbl TeXHOJ10rL'146CKOro npo4ecca L'1 

H8CTPOVIKIII peryns:tTOPOB B CIIICTeMe ynpasneHlllfl T8XHOJ70r"14eCKIIIM npo4eCCOM (npoeKT ACY 
Tn) TaK >Ke AOJ1>t<Hbl 6b1Tb BOCCTaHOBJ1eHbl 6e3 1113MeHeHIIIVI; 

no 3anpocy IIIHCTpyKTopa KOMnblOTepHblVI TpeHa>t<ep AOJ1>KeH q>OpM111posaTb OT4eT 0 

Bbln0JlH8HLl1111 o6y4aeMblMIII onepaTopaMIII TpeHLl1Hra. 

- 8 TpeHa>t<epHOM KOMnJ1eKce AOJ1>KHO 6b1Tb 1,1cnOJ1b30BaHO nporpaMMHOe o6ecne48H"1e PCY 
aHanorn4HOe yCTaHOBJ18HHOMy Ha ycTaHOBKe AJ1fl o6ecne48Hlllfl nonHoro nOA06111s:t pa60Tbl 



o6y4aeMoro Ha pea.nbHOM pa6o4eM MeCTe. 3TO nO3BOm1T J.1CnO.nb3O88Tb TpeHa>KepHblVI 

KOMn.neKC He TO.nbKO Am:i q:>OpM1;1posaHl,1fl H8BblKOB ynpas.neHl,1fl T9XHO.nOfl;149CK1,1M 

npOL-4eccoM, HO 1,1 A.nfl np1,106peTeHl,1fl o6y489MblMl,1 MOTOpHblX H88blKOB ynpas.neHlllfl 8 cpeAe 

PCY; 

B TpeHa>KepHOM KOMnfleKce AO.n>KHa 6btTb 111cnOI1b3O88H8 KOHq:>111rypa41Af1 

cpyHK4111OH111py101.4evi Ha ycTaHOBKe pea.nbHOvt PCY. 3Ta KOHq:>111rypa4111fl AO.n>KHa 6b1Tb 

3arpy>KeHa s TpeHa>KepHbli;, KoMn.neKc, 4T06b1 TO4HO nosTop111Tb pa6oTy PCY. Ao.n>KHa 6b1Tb 

npeAyCMOTpeHa 8O3MO>KHOCTb 1113M9H9Hlllfl, OTI18AKIII 1,1 TeCT1,1pO88Hlllfl a.nrop1;1TMOB PCY, 

AOCTlllraeMafl 38 C49T 111cno.nb3OBaHlllfl B TpeHa>KepHOM KOMn.neKce nporpaMMHOro 

Cll1MYilflTOpa KOHTponnepos, no.nHOCTblO nOBTOPfllOL4ero q:>yHKl-41110H8JlbHOCTb pea.nbHblX 

KOHTpo.n.nepos. Ao11>KHa 6btTb o6ecne4eHa BO3MO>KHOCTb nepeHoca 1,13MeHeH1,1vi 1,13 

TpeHa>KepHoro KOMn.neKca s peanbHYIO PCY Ha npo4ecce; 

- 8 noCTaBKY AO.n>KeH BXOA1,1Tb TaK>Ke l,1HCTpyMeHTap1,1vi A.nfl 8BTOM8T1,149CKOro nepeHoca 

KOHQ)J.1rypa41111,1 C1,1CT9Mbl ynpas.neHl,1fl B TpeHa>KepHbll,II KOMn.neKC. 3TO nO3BO.n1,1T 38K834111KY B 

Aa.nbHevtweM C8MOCTOflTe.nbHO nOAA9P>Kl,1B8Tb aKTyanbHOCTb TpeHa>KepHoro KOMn.neKca np111 

BO3MO>KHblX 1113MeHeHll1flX a.nroplllTMOB aBTOMaTlll384111111 PCY Ill CIIIHXPOHlll3111pOB8Tb ero C 

TeKy1.4evi KOHq:>111rypa4111evi PCY, 6e3 npoBeAeHlllfl AOnO.nHIIIT9IlbHblX pa6oT no HaCTpOvtKe 

TpeHa>Kepa; 

- cne4111a111,131,1posaHH8fl KI1as1;1aTypa onepaTopa no BHewHeMy BIIIAY Ill Q)YHKL-41,10H8IlbHblM 

BO3MO>KHOCTflM AO.n>KH8 COOTBeTCTBOBaTb peailbHOVI KI1aBJ.1aType; 

- AOCTyn K O6beKTaM YA8119HHOro ynpasneHlllfl, pacnono>KeHHblM B onepaTOPHOVI Ha 1.4111Te 

11111111 38 npeA9118MIII onepaTOpHOVI T8KIIIMIII, K8K nycKIOCT8HOB H8COCOB (ec11111 OHi/i 

ocy1.4eCTBilfllOTCfl YAa.neHHO), OTKpb1T1,1e/3aKpb1T1,19 OTCe4HblX KilanaHOB, pO3)1(1;1r rope.noK 

ne4111 111 AP-, AOil>KeH 6b1Tb pea111113osaH Ha CTaH4111111 nonesoro onepaTopa. 20 111 30! 
rpacp1,14ecK111vi 1;1HTepcpevic CTaH4111111 nonesoro onepaTopa AOil>KeH npeACTasnRTb co6ovi 

IIIHTepaKTIIIBHYIO T9XHOJ1Of1;149CKYIO cxeMy npo4ecca Ill CTpOIIITbCfl C Y49TOM 111cnOI1b3Y9MblX 

Ha ycT8HOBK8X 3Kp8HOB COOTB9TCTBYIOL4111X 6IlOKOB T9XHOI1Ofl;149CKOro npo4ecca; 

- 8 COCTae TpeHa>Kep1-1oro KOMnneKca AOil>KHbl 6b1Tb SKill04eHbl cne41,1aI1bHbte cpeACTB8 

8BTOMaTlll3111pOBaHHOro q:>OpM111posaHlllfl Ill 38KpenneHlllfl H8BblKOB 6e3onacHoro Ill 

3Q)Q)eKTIIIBHOro ynpasneHlllfl TeXHOJ1Of1;14eCKIIIM npo4eccoM, B T.4 .: 

1. HaBblKa nporHO3111POB8Hlllfl nocneACTBIIIVI HapyweHll1fl XOAa T9XHOI1Ofl;149CKOro npo4ecca 

(MeTOAIIIKa «4TO np011130VIA8T, ec11111 . . ?» ); 
2. H8BblK8 reHepa4111111 BO3MO>KHblX np1114111H OTKI1OH9H1,1fl XOA8 T8XHOI1Ofl;148CKOro npo4ecca 

OT HOpMbl; 

3. H8BbtKa A1118rHOCTIIIKIII np1114111H HapyweHIIIVI XOA8 T9XHOilOrlll49CKOro npo1..1ecca no 

CIIIMnTOM8M pa3B111Tlllfl H9WT8THblX C1,1Ty84111VI. 

4. «8H8Illll38TOP CblpbR» (BH8C8HJ.18 B nporpaMMY ABHHblX no OCHOBHblM Q)11131,1KO-

XIIIMlll48CKl.1M napaMeTpOM IIICnOilb3Y8MOro Cblpbfl); 

5. «aHaI11113aTop npOAYKT8» (BO3MO>KHOCTb e1113ya111,13a4111111 1,13MeHeHlllfl Ka4eCTBeHHblX Ill 

KOI11114eCTB9HHblX xapaKTeplllCTIIIK nony4eHHOVI npOAYKl-41,11,1 B 38BIIICl.1MOCTIII OT 1,13MeHeHl.1VI B 

B8A8Hl,11,1 T0XHO.norlll48CKOro npo4ecca). 

5 <l>yHK~MOHanbHble Tpe6oeaHMH K KOMObtoTepHOMY TpeHa>KepHOMY 

KOMnneKcy 

KTK AOIl>K8H OCHOBb1B8TbC.R Ha CIIICTeMe IIIMIIITa4111OHHOro MOA8IllllpOB8Hllls:I , COCTOs:!L4ei;, 1,13 

c.neAYIOL4111X Q)YHKL,tlllOH8IlbHblX MOAynevi: 

• CpeAa A111HaMlll48CKOVI IIIMIIIT8L-41,11,1 ; 

• ~HTepcpevic o6y4aeMoro cne1..11,1a.n111cTa; 



• IIIHTepcpevic l.1HCTpyKTopa. 

• OnMC8HMe B03M0>KH0CTeM M0,QenMp0B8HMfl TexHonorMl.feCK0ro o6opy.QOB8HMfl 

Bcs:i l.1HQ)OpMa41,1s:i 06 VICnOilb3Y9MblX T9XHOJ1OfVl49CKl.1X annapaTax, H8COCHblX, 

KOMnpeccopHblX 1.1 AP- pOT841.1OHHblX arperaTOB, sanopHo-peryn111pyt01.41.1x yCTpOVICTB, 

06opyA0BaH111s:i 3Heproo6ecne4eH1.1s:i, cpeACTB Kl/1n1.1A, ACYTn, nA3, npoT1.1eono>KapH0111 

8BTOM8Tl.1Kl,1 VI ra3006Hapy>KeHVls:I 6yAeT npeACT8BJleHa l/1cnOJlHVIT9JllO Ha OCHOB8HVIVI ero 

nl.1CbM9HHOro 06pa1.4eHV1s:I . 

• npoMJBOAMTenbHOCTb peanbH0ro epeMeHM 

- TpeHa>Kep AOll>KeH o6ecne41.1B8Tb Bbl41.1CJ18HVl8 pe3yJ1bTV1pyt01.4ero COCTOs:IHVls:I 

MOA8llV1pyeMoro TeXHOJ1OfVl48CKOro npo4ecca He 6onee 48M 38 OAHY C8KYHAY-

• YnpaeneHMe Bbln0nHeHMeM 

- KTK AOll>KeH o6ecne4VIB8Tb BblnOJlH8Hl.18 CJ18AYIOI.L{VIX pe}Kl,1MQB l.1MV1Ta41.1111: 

«BbmOnHeHMe»; 

«nayJa»; 

«MrH0BeHHblM CHMM0K» - coxpaHeH&.10 TeKy1.4ero COCTOs:IHVls:I l.1Mv1T84v1OHHOro 

MOA9llvtpOB8Hvts:I B npoMe>KyTO4HOM COCTOs:IHl,11,1, C 06ecne1.1eHvteM BO3MO>KHOCT1,1 Bbl3OB8 

A8HHOro COCTOs:IHvts:I B K848CTBe vtCXOAHOro COCTOs:IHvts:I Alls:! MOA8llvt; 

«B03BpaT» - noBTOpHblVI 3anycK MOA8Jl1,1 1113 Bb16paHHOro vtCXOAHOro COCTOs:IHIIIR; 

«1,1JMeHeHMe WKanbl epeMeHM» - ycKopeHvte l,1Jll,1 38M8AI18Hvte pa60Tbl MOA8Jlv1. 

• 3anMCb e cl>aMn/1.fTeHMe Ml cl>aMna 

- AOJl>KHa 6b1Tb npeAYCMOTpeHa BO3MO>KHOCTb 3an1,1c1,1 pe3yilbT8TOB BblnOJlH9Hl.1s:I B cpa111n B 

K849CTB8 3H848Hv1VI nepeMeHHblX T8XHOJ1Orvt48CKOro npo4ecca co 3H848Hlll8M epeMeHIII 

MOA9Jllll . 

• Cl>yHKI.IMM CT8HI.IMM MHCTpyKTopa 

IIIHCTpyKTop AOI1>K8H 1'1M8Tb BO3MO>KHOCTb npocToro Bbl6opa 1,1 3anycKa OAHOVI 1113 

npeAYCMOTpeHHblX MOA8I19VI l,1J11,1 K8KOVI-J111160 nOAMOA8J11,1 1113 cnvtCKa vtMe10L4vtXCs:I MOAenevi C 

nOMOL4blO KJ18B1118TYPbl l,1[11,1 M8H111nyns:1Topa «MblWb». 

Aon>KHa 6b1Tb npeAYCMOTpeHa npocTas:i BO3MO>KHOCTb np1-1ocTaHOBKvt 1-1 nocneAyt01.4ero 

BO3O6HOBJ18Hllls:I IIIHCTPYKTOPOM npo4ecca IIIMvtT8l.4l,1l,1 T9XHOJ1Oflll49CKOro npo4ecca B J1t0601,1 

MOMeHT BpeMeHH. 

I/IHCTpyKTop AOJ1>K8H IIIM9Tb npOCTylO BO3MO>KHOCTb Bbl6paTb vtCXOAHble ycnOBvts:I 1,13 

IIIM810L4erocs:i nepe4Hs:I IIICXOAHblX yCJlQBl,1111 Afls:1 vtMIIITlllpyeMblX T8XHOJ1Orvt48CKv1X ycTaHOBOK. 

Aon>KHbl 6b1Tb npeAYCMOTpeHbl 1.1cxOAHble ycnos1,1s:i Ha KB>KAYJO MOA8Ilb TexH011or1.14ecK0111 

yCTaHOBKl.1 . Bo ecex CllY48s:IX AOJl>KHbl 6b1Tb npeAYCMOTpeHbl CJ19AYIOL41.19 Ha6opbl IIICXOAHblX 

ycnoe1.1111: 

- ycTOVl'-IIIIBOe paC49THOe COCTORHl.19 ycTaHOBKvt; 

- COCTOs:IHllle «XOJlOAHOro nycKa», B COOTBeTCTBl.11,1 C KOTOpblM npeAnonaraeTCs:I, 4TO 

yCTaHOBK8 H8XOAl.1TCR B ycnOBl.1s:IX, COOTBeTCTBYIOL41.1M ycnOBl.1s:IM OKpy>Kat01.4e111 cpeAbl, np111 

8TMOCQ)epHOM A8BJ18Hl,11,1 l,1Jll,1 B IIIH8pTHOM COCTORHllll,1 vt rOTOB8 K BBOAY Cblpbs:i; 

- COCTOs:IHllle «Tennoro nycKa» (HOpM8IlbHblVI 3anac ymeBOAOPOAOB B K8>KAOVI 9AvtH1114e 

o6opyAOB8HVls:I, K8K nocne OCT8HOBKVI B yCilOBllls:IX nOBblW9HHOro A8BJ19HV1s:1) . 

Apyr111e vtCXOAHble yc11oev1s:i 6yAyT reHep111poeaTbcs:i e XOAe cpaKTvt4ecKoro o6y4eH111s:i (CM. 

cneAyt01.4111111 naparpacp). 



il1HCTpyKTop A011}1(8H IIIM8Tb 803MO}KHOCTb CA8118Tb MOM8HT811bHble Kom1111 IIICXOAHOro 

COCTOflHlllfl 8 1110601,11 MOM8HT speMeHIII 8 npOL,tecce pa60Tbl TpeHa>Kepa. 3TIII MOM8HT811bHbl8 

Kon111111 3KpaHa A011>KHbl coxpaHflTbCfl Ha AIIICKe KaK 803M0}f(Hbl8 AOn011HIIIT811bHbl8 IIICXOAHble 

YC110Blllfl A11fl IIICn011b3088Hlllfl B 6yAy~eM. 

Heo6XOAIIIMO npeAYCMOTpeTb 803MO>KHOCTb A11fl IIIHCTpyKTopa npeKp8TIIITb TpeHIIIHr B 1110601,11 

MOM8HT speMeHIII C coxpaHeHllleM 3H848HIIIIII nepeMeHHblX npo1..1ecca 111 80306HOB118Hlll8 

TpeHIIIHra B A811bH81,11W8M. 

Cne1..1111a11bH8fl <t>yHKl..llllfl o6y48Hlllfl : napaMeTpbl , BBOAIIIMble IIIHCTpyKTopoM: napaMeTpbl, 

BBOA111Mbl8 IIIHCTPYKTOPOM, nplllM8HfllOTCfl A11fl MOA811111p0B8Hlllfl 1113M8H8Hllll,II, KOTOpble MOrYT 

npOlll301,11TIII BO speMfl pa60Tbl YCT8HOBKIII Ill KOTOpbl8 H8XOAflTCfl BHe KOHTP011fl onepaTopa 

CT8Hl.1"1111 ynpas11eH111fl 11111111 MecTHoro onepaTopa (Hanp111Mep, naAeH111e Aas11eH111fl 

nocrynat0~ero BOAflHOro napa 11111111 1113MeHeH111e coCTaaa nocrynat0~ero Cblpbfl, HO TaK>Ke 111 

OTK83bl o6opyAOB8Hlllfl). 

,Qpyro1,11 K8Terop111e1,11 napaMeTpos, BBOAIIIMblX IIIHCTpyKTopoM, fl811fl8TCfl IIIMIIIT8l.llllfl ycTp01,11CTB 

M8CTHOrO ynpaa11eHlllfl, KOTOpble MOryT 6b1Tb BKJ1I048Hbl 11111111 OTKJ1I048Hbl MeCTHblM onepaTopoM 

(Hanp111Mep, OTKpblTlll8 11111111 38KpblTlll8 OAHOro 1113 OCHOBHblX PY4HblX KJ1anaHOB, OTKpblTllle 

KJ1anaHa nepenycKa 11111111 BKJ1t01.1eH111e/ab1KJ1t01.1eH111e Hacoca). 

TpeHa>Kep AOJl>K8H A8B8Tb IIIHCTpyKTopy B03MO>KHOCTb ycKOPflTb 11111111 38M8AJ1f1Tb CKOpOCTb 

IIIMIIIT81..1111111 pa60Tbl T8XH0110r1111.1eCK01,i1 yCTaHOBKIII C l.1811bl0 3KOHOMIIIIII y1.1e6Horo speMeHIII np111 

paccM0TpeH111111 MSA118HHO npoTeKat0~111x npo1..1eccos 11111111 >Ke, Hao6opoT, A11fl 11y1.1wero 

paCCMOTpeH"1fl 048Hb 6bfCTpblX npot.4eccoa. 

Pen1cTpa1..1111fl Aei71cTs111vi IIIHCTpyKTopa III o6y4aeMoro: K 1.1111c11y AeiilCTs111vi 111HcTpyKTopa, 

KOTOpble nOA118>K8T pen1cTplllpOB8HIIIIO, OTHOCflTCfl: Bbl60p MOA811111, BBOAIYA8118Hllle IIICXOAHblX 

yc11oa1111,11, aaap1111,11Hb1e c111rya1..1111111, onepa1..1111111 nay3bl , nycKa, ycKopeHlllfl, 38M8A118Hlllfl III T. A ­

.Qo11>KHa 6b1Tb npeAyCMOTpeHa 803MO>KHOCTb BblBOA8 Ha ne48Tb T8KOl,II 3apen1cTp111poaaHH01,i1 

IIIHcpOpM81..1111111 no COOTB8TCTBytO~eMy Tpe60B8HIIIIO. 

K APYrlllM IIIHCTpyKTOpCKIIIM cpyHKL.1111flM A011>KHbl, K8K Mli1Hli1MYM, OTHOCll1TbCR 

- Bbl60p TpeHa>KepH0!,11 MOA811111; 

- 803MO>KHOCTb 38HflTllll,II OAHOBpeMeHHO C H8CK011bKll1Mli1 onepaTopaM111; 

- 803MO>KHOCTb 01..18HKIII A81,11CTBllll,II K8>KAOro onepaTopa BO speMfl rpynnOBblX 38HflTllll,II; 

- IIIMIIIT8~111fl OTK8309 o6opy,Q098Hlllfl ; 

- 8KTIIIBlll38l.llllfl cpyHKL.11111,11 YA8Jl9HHOfO ynpaa11eH111fl; 

- IIIMIIIT8l.lllllO 1113M0H9Hlllfl BH0WHIIIX yc11os1111,11 ; 

- 8BTOM8Tlll40CK00 Ill py4H00 38nOMIIIH8Hlll0 COCTOflHIIIIII (MOM0HT8flbHblX CHIIIMKOB) Tn ; 

- Bb16op 111 8KTIIIBlll38l.lllllO MOM0HT811bHblX CHIIIMKOB npo1..1ecca; 

- P0A8KTIIIPOB8Hlll0, 38n111Cb Ill 8KTIIIBlll38l.lllllO TpeHlllp0804HblX ynpa>KH0HIIIIII ; 

- P0A8KTIIIPOB8Hlll0, 3an111Cb Ill 8KTIIIBlll38l.lllllO c1..1eHap111es HapyweHllll,II XOA8 Tn; 

- npOCMOTP 3H840HIIIIII, Tp0HAOB Ill c111rH811111381..11111,11 nepeMeHHblX T0XHOI10r11140CKOro 

npo1..1ecca; 
- B9A0Hllle, xpaHeH111e Ill ne48Tb npOTOKOI18 ceaHca o6y40Hlllfl, BK11I048fl see 

BMewaTe.nbCTBa IIIHCTpyKTopa 1,1 06y1.1aeMblX onepaTopos 8 XOA MOAem-1pyeMoro 

npo1..1ecca, a TaK>Ke coo6~eH111fl c111CTeMb1 c111rHa111113a1..11111,11; 

- nOAA0P>K8Hllle pe>KIIIMOB «np1110CT8HOBKa»/«3anyCK MOA011111p0B8Hlllfl» Ill 1113M0H0Hlll0 

CKOPOCTIII MOA911111POB8Hlllfl npo1..1ecca; 

- ne48Tb pe3y11bT8TOB TpeHIIIHra; 

- cnpaB04H8fl CIIICTeMa AJlfl IIIHCTpyKTopa; 

- nOAA0P>K8Hlll0 pe>KIIIM8 o6y40Hlllfl 6e3 IIIHCTpyKTopa 

• Cl>yHK~111111 cTaH~111111 onepaTopa TpeHa>Kepa 

,[\Jlfl Bbln0JlH0Hlllfl nOCT88110HHblX 38A84 KTK A011>K8H o6ecne4111B8Tb IIIA8HTlll4H00 

npeACT8B110Hllle npo1..1ecca 3Kcn11yaTa1..1111111 , 111Cn011b3Ys:I peanbHbll,II IIIHTepcpe1,11c, KOHC011111 Ill 

rpacp111K111 onepaTopa PCY ycTaHOBKIII . 

Pa601.1ee M0CTO 06y1.1aeMoro A011>KHO BKJ1I048Tb 8 ce6fl C118AYIO~ee: 

- nepCOH811bHbll,II KOMnbtOTep C yCT8HOB119HHblM nO; 



- cpyHKL.11110H8llbHbl8 KJ1881118Typbl, 111A8HTll14Hbl8 111CnOllb3Y8MblM B COCTase pa604111X 

CT8H1..41111,1 ACY Tn; 

- MOHll1T0pbl, pa3MepoM 111 KOllll148CTBOM 111A8HTll14Hbl8 111CnOllb3Y8MblM B COCTase pa604111X 

CT8HL.4111vt ACY Tn. 

Ha6op cpyHK'-41111,1 CT8Hl..4111111 onepaTopa AOll>KeH BKJll048Tb Cll8AYIOLJ..41118 B03MO>KHOCTll1 : 

Per111CTP8L1111R A8"1CTBll1111 06y1..1aeMoro, B T.'-1 . per111CTpa1..4111s:1 A8"1CTBll1111 C ycTaBKaM111, 

BblXOAHbl8 napaMeTpbl KOHTPOllllepa , pe>Kll1M ynpaBll8Hll1R, nepeKJlt048Hll1R l,1lll,1 APYrll18 

A0"1CTBll1R, KOTOpble OK83bl88IOT Bllll1RHll1e Ha OTB0THYIO peaKL.4111!0 MOA0llll1 . Aoll>KHa 6b1Tb 

np8AYCMOTpeHa B03MO>KHOCTb BblBOAa 3aper111CTp111posaHH0"1 ll1HQ)OpMa1..41,11,1 Ha ne4aTb no 

COOTB8TCTBYIOLJ..48MY Tpe6osaHll1IO. 

Bee pa6041118 CT8HL.1111111 oneparopoe AOn>KHbl 111M8Tb OAll1H8KOBble B03MO>KHOCTl,1 A!lR 

onp8A8ll0Hll1R Tp8HAOB. Aoll>KHa 6btTb npeAyCMOTpeHa B03MO>KHOCTb COCT8Bll0Hll1R Tp8HAOB 

Alls:! napaMeTpOB T8XHOllOr11148CKOro npo1..4ecca 111 OCHOBHblX napaMeTpOB npo1..4ecca 

MOA811111p0B8Hll1R B peallbHOM MaCWTa6e BpeMeHll1 C B03MO>KHOCTblO 111X coxpaHeHll1R 1,1 

paCCMOTp8Hll1R. Ha 3Tll1X CTaHL.4111RX AOll>KHa 111CnOllb30BaTbCR nporpaMMa onp8A8ll0Hll1R 

TpeHAOB, aHallOr1114H8R nporpaMMe, np111MeHs:ieM01,1 Ha ACY Tn. 3Ta nporpaMMa AOll>KHa 

o6ecne4111BaTb B03MO>KHOCTb rpynn111pOB8Tb nOK838T0llll1 T8XHOll0fll140CKOrO npo1..4ecca 111ll1,1 

napaMeTpbl Kltln111A, a TaK>Ke 111HTepaKTll1BHO M8HRTb speMeHH0"1 111HT0pBall B npo1..4ecce 

111Mll1T111p0B8Hll1R T0XHOllOr11148CKOro npo1..4ecca. 

f 8Hep111py8Mbl8 Tp0HAbl AOll>KHbl 6b1Tb 111A0HTll14Hbl Tp8HA8M, reHep111pyeMblM ACY Tn, 

38 1'1CKJlto48Hll18M Toro, 4TO AOll>KHa 6b1Tb npe,a.ycMOTpeHa B03MO>KHOCTb 111X «38MOpa>Kll1B8Tb» B 

Clly4ae «3aMopa>K111saH111s:1» KTK. 

• <DyHKl-'101 cTaHl-'MM MH>KeHepa PCY/nA3 TpeHa>Kepa 

np1,4 MOA8IWlpOBaHVlll1 PCY 111 nA3 AOll>KHbl 111CnOllb30BaTbCR KOHcp111ryp8L11110HHbl8 Q)8"1llbl 

A8"1CTByt01.1..4e1,1 PCY yCTaHOBKll1. Aoll>KHa 6b1Tb npeAyCMOTpeHa sosMo>KHOCTb BHeceH111s:i 

1113M0H8Hll1"1 B nno PCY/nA3 nocpe,a.CTBOM nporpaMMHOro o6ecne4eHll1R CTaHL.1111111 . ltlHTepcpe1,1c 

VIH>KeHepa PCY/nA3 TpeHa>Kepa AOll>K8H nOllHOCTblO COOTB0TCTBOB8Tb ll1HTepcpe1,1cy 111H>KeHepa 

PCY/nA3 peallbH0"1 ACY rn A8HH0"1 YCT8HOBKVI. 

8 TpeHa>KepHOM KOMnlleKce pa3pa60T4VIK AOll>K8H 111CnOllb30B8Tb KOHg:>111rypa1..4111t0 

peallbH0111 PCY, npeAllaraeM0111 Alls:t ,a.aHH0111 ycTaHOBKll1, c B03MO>KHOCTbtO VJ3M8H8HVIR, OTllaAK111 

111 TeCT111posaH111s:i allrop111TMOB PCY. K0Hcp111rypa1..4111s:i PCY TexHollor1114ecKoro o6beKTa AOll>KHa 

6b1Tb 3arpy>KeHa B TpeHa>KepHbll,1 KOMnJleKC, 4T06bt T04HO nOBTOpll1Tb pa6oTy PCY. 

Alls:1 caMOCTORTellbHOro nOAA8p>KaH111s:i 3aKa34111KOM aKTyallbHOCT111 TpeHa>KepHoro 

KOMnlleKca np111 803MO>KHblX 1113M8H0Hll1RX B111A00K8APOB 111 8llrop111TMOB aBTOM8TVl3a1..4111111 PCY, B 

KOMnJleKT noCT8BKVI AOll>KeH BXOAVITb ll1HCTPYM8HTap111111 Alls:! 8BTOMaTVl48CKOro nepeHoca 

KOHq:>111rypa1..4111111 Cll1CT8Mbl ynpaBll8Hll1R B TpeHa>KepHbll,1 KOMnlleKC. 

• <DyHKl-'MM CT8Hl-'MM PY'IHblX onepal-'MM Ha annapaTHOM ,QBOPY 

,Qoc-ryn K TexHOllOr1114eCKOMY 06opyA0BaH111t0, He ynpaslls:teMoMy OT PCY, 
pacnOllO>K0HHOMY H8 Tepp111Topv,1,1 ycTaHOBKVI BH0 onepaTOpHO~ .VIJlVI B onep8TOpH0"1 H8 

OTA8J1bHblX LJ..4111T8X 111 nyllbT8X, TaKOMY K8K nycKIOCT8HOB H8COCOB no Mec-ry, OTKpb1Tll18'3aKpblTVl8 

M0CTHblX 38AB111>K0K, p03>Kll1r ropenoK ne4111 111 AP-, AOJ1>K8H 6b1Tb peanVJ30B8H Ha BblA8J18HH0"1 

CTaH1..4111111 nollesoro onepaTopa-o6xoA4VJKa. 

fpacp1114ecK111i.1111HTepcpe111c CTSHL.1111111 nonesoro onepaTopa AOn>KeH npeACTasns:iTb co6ovi 

111HTepaKT111BHYIO T8XHOJ10r11148CKYIO cxeMy npOL18CCa 111 CTPOll1TbCR C Y48TOM 111CnOJ1b3Y8MblX Ha 

yCT8HOBK8X 3Kp8HOB COOTB8TCTBYIOLJ..4VIX 6llOKOB T8XHOJ10rll140CKOrO npo1..4ecca. 

• 6e3onacHaH 1,1 3q>q>eKTMBHaft pa6oTa 

• np111 OTCYTCTBll1111 111HCTpyKTopa o6ecne4111B88TCR cepB111CH8R nporpaMM8, KOTOpas:i 6yAeT 

n03BOJ1s:!Tb nonHOCTblO nporpaMM111pOB8Tb AJ1R o6y4a8MblX y4e6Hbl0 ynpa>KH8Hll1R, 4T06bt 

npaKTll148CKll1 OCBOll1Tb np01113BOACTB8HHbl8 onepa1..4111111 111 OTKJ1111KVI CTaHL.4111111 onepaTopa Ha 



pa3IWl4Hble CL1eHap1,11,1, OT06pa>KaeMble Ha CT8HL.1"1"1; 

• MOAe111,1 CTaTl..14eCKOro l,1Ml..1Tal.ll..10HHOro MOAe111,1posaHl..1.fl All.fl 3KCn11yaTaL1"10HHOro 
nepcoHaila, 4T06bl pa3Bl..1Tb HaBblKl,1 B ynpasneHl..11,1 TeXHOI10rl..14eCKIAM npOL1eCCOM, 
BblnOilHeHIAIA 6a11aHca >KIAAKOCTb - nap, B3a1AMOCB.fl31A napaMeTpOB AaB11eH111e -
TeMnepaTypa - COCTaB, Ten11osoro 6a11aHca, KIAHeTIAKIA peaKLIIAIA IA B3alAMOAevtCTBIAfl 
HeCKOilbKIAX KOilOHH C nOMOL4blO 3arpy3KIA B Ka4eCTBe IACXOAHblX YCilOBIAVI AIAHaMIA40CKOVI 
MOAeillA IAMIATal.llAOHHOro MOAeI11ApOBaH1AR 

6 KoH<l>Mrypal.\M.R CMCTeMbl 

8 3TOM p83Aeile COAep>K!..1TCfl COCT8B o60PYAOB8HIAfl IA nporpaMMHOro o6ecne4eHIAfl 
npeAilaraeMOVI CIACTeMbl KTK. 

06opyAoeaHMe M nporpaMMHoe TpeHa>1Cepa 
• Cepsep IAM1ATaL11AOHHOro MOAe11111posaH1Afl (COBMe1.4eHHafl co CTaHL11Aevt IAHCTpyKTopa), 

CT8HLIIAR IAH>KeHepa, CT8HLIIAR onepaTopa 

• KOMMYHIAKal.llAOHHOe 060PYAOBaH1Ae (KOHL.leHTpaTop) 
• CIACTeMHOe nporpaMMHOe o6ecne4eHIAe, aHTIABIAPYCHOe, aHTIAWnlAOHCKOe no IA T.A. 

TeXHM"leCKMe Tpe6oeaHKH K o6opyAOBaHMIO 
06opyAOBaHIAe KOMnbtOTepHOro TpeHa>KepHoro KOMnileKca AOil>KHO YAOBileTBOPflTb 

CI1eAyt0L41AM TeXHIA4eCKIAM Tpe60B8HIAflM: 

• Ailfl CTaHL.IIAIA onepaTopa: 
- npoL1eccop lntel®Xeon W2123 Processor4 Core, 3.60 GHz, 8.25 MB Cache 1,1111,1 BbIwe; 
- onepaTIABHafl naMflTb 16 r6 1111111'1 BblWe; 
- 061::;eM >KecTKoro AIACKa 1 TB x 2 (RAID1); 
- 4eTblpe MOHIATOpa >KIAAKOKPIACTailillA4eCKIAX 24" C paapeweHIAeM 1920x1200; 
- BIAA00KapTa c nOAAeP>KKOIII DirectX9 (WDDM, Pixel Shader 2.0, 32 bit/pixel, 128 M6) 1,1111,1 

BblWe; 
- 3BYKOBafl KapTa - CTaHAapTHafl; 
- ycTpo171cTso 4TeHv1R-aan1,1c1,1 DVD-RW - cTaHA8PTHoe; 
- KilaBIAaTypa - CT8HAapTHafl; 
- MaH111nyI1flTOp TIAna «MblWb» - CTaHAaPTHbllll; 
- n11aTa 110Ka11bH0111 ceT111 Ethernet 1 OOM6/c 11111111 BbIwe. 

• Alls:! CT8HLWIIA PYYHblX onepa1.11,1~ Ha annapaTHOM .o.eope: 
- npoL1eccop Intel® Xeon W2123 Processor 4 Core, 3.60 GHz, 8.25 MB Cache 1,111111 BbIwe; 
- onepaTIABHa.fl naM.flTb 16 r6 1111111'1 BblWe; 
- o6beM >KeCTKoro AIACKa 1 TB x 2 (RAID1); 
- 4eTblpe MOHIATOpa >KIAAKOKplACTaI1IllA4eCKIAX 24" C paapeweHIAeM 1920x1200; 
- BIA,qeoKapTa c no,q,qep>KKOVI DirectX9 {WDDM, Pixel Shader 2.0, 32 bit/pixel, 128 M6) "11111'1 

Bblwe; 
- 3BYKOBa.fl KapTa - CTaHA8PTHafl; 
- ycTpo111cTBO 4TeHIAR-3an1,1c1,1 DVD-RW - CT8HA8PTHoe; 
- KI1as111arypa - CT8HA8PTHa.fl; 
- MaH1..1ny11s:iTOp T1Ana «MblWb» - CT8HA8PTHblvt; 
- nnaTa 110Ka11bHOIII ceT1..1 Ethernet 1 OOM6/c 11111111 BbIwe. 

• All.fl CT8Hl.llAIA IAHCTpyKTopa, Ol.leHKIA IA MOAe111,1posaH1A.fl: 
- npoL1eccop Intel® Xeon W2123 Processor 4 Core, 3.60 GHz, 8.25 MB Cache 1,111111 BbIwe; 
- onepan1BH8.fl naMRTb 16 f6 Vlf1VI Bblwe; 

- o6beM >KeCTKoro AIACKa 1 TB x 2 (RAID1 ); 
- 40Tblpe MOHIATOpa >Kv1AKOKpVICTaI1IlVIY8CKVIX 24" c paapeweHVleM 1920x1200; 



- B111AeOK8pTa C nOAAep>KKOi.'.1 DirectX9 (WDDM, Pixel Shader 2.0, 32 bit/pixel, 128 M6) 11111111 
BblWe; 

- 3BYKOB8s:I KapTa - CT8HA8PTHas:i ; 
- ycTpoi.'.1cTso 4TeH111s:1-3an111c1,1 DVD-RW - cTaHA8PTHoe; 
- KJ1881.18Typa - CT8HA8PTHas:i; 
- M8H111ny11s:1Top Tll1na «MblWb» - CT8HA8PTHbli.'.1; 
- nnaTa 110KaJ1bHoi.'.1 ceT111 Ethernet 1 OOM6/c 1,-1111,1 sbIwe. 

• AJ1s:1 CTaH41r-11r-1 VIH)KeHepa PCY/nA3 (HIS): 
- npo4eccop Intel® Xeon W2123 Processor 4 Core, 3.60 GHz, 8.25 MB Cache 1,-1111,-1 sbIwe; 
- onepaTVl8H8s:I naMRTb 16 r6 VIJWI 8bIWe; 
- o6beM )KeCTKoro Av1CKa 1 TB x 2 (RAID1 ); 
- 4eTblpe MOHVITOpa )Kl.1AKOKpv1CT8J1J1Vl4eCKl.1X 24" c pa3peweHl.1eM 1920x1200; 
- BVIAeOKapTa c nOAAep)KKOi.'.1 DirectX9 (WDDM, Pixel Shader 2.0, 32 bit/pixel, 128 M6) VIJ11,1 

BblWe; 
- 3BYKOB8s:I KapTa - CT8HA8PTHas:1; 
- ycTpoi.'.1cTBO 4TeH1.1s:1-3an111c111 DVD-RW - CT8HA8PTHoe; 
- KJ1ae1r-1aTYpa - CT8HA8PTHas:i; 
- M8Hv1ny11s:1Top TVlna «MblWb» - CT8HA8PTHblVI; 
- nnaTa 110KaJ1bHOV1 ceT1.1 Ethernet 1 OOM6/c 1,1111,-1 BbIwe. 

7 Tpe6oeaHMe K o6y"leHMIO cnel,\ManMCTOB 3aKa3"1MKa 

- Kypc AJlfl MHCTpyKTopoe KOM0blOT8pHoro TpeHMHra: 

Y4aCTBYIOT 3 cne41,1a111.1cTa 38K834VIK8. U.enb Kypca - o6y4eHVle MeTOAVIKe KOMnbtOTepHoro 
TpeHVIHra 1,1 B03M0)KH0CTs:IM CT8H4VIIII VIHCTpyKTopa. 
- Kypc AJlfl MHCTpyKTopoe TpeHMHra Ha 8BTOM8TM3MpOB8HHblX CMCTeMax 06y11.1eHMfl 

Y48CTBYIOT He MeHee 2-x cne41r-1aJ1VICTOB 3aKa341.1K8. LJ.enb Kypca - o6y4eH1.1e pa6oTe C 
8BTOM8TVl31.1pOBaHHblMl,1 CIIICTeM8MIII o6y4eHVls:I 1,1 VIX KOHQ)lllrypa41111,1 (o6y4eH1.1e no 
nporpaMMHOMY o6ecne4eH111t0 1,1 T.n). 
- OnepaTOPCKMM KYPC no PCY/nA3. 

a rapaHTM-M 

nporpaMMHoe o6ecne4eH1r-1e, npv1MeHs:1eMoe 1,1111,-1 pa3pa60TaHHoe 1r-1cno11Hv1TeneM, AOJ1)KHO 
6b1Tb 111,14eH3VIOHHblM. CTOIIIMOCTb n1114eH3VIVI AOJl)KHa 6b1Tb BKJ1I04eHa B 061.l.\YIO CTOVIMOCTb 
npoeKTa. Bee m,14eH31,11,1 Ha 1,1cnOJ1b3yeMoe no AOJl)KHbl 6b1Tb nepeAaHbl 3aKa341.1KY B KOMnneKTe 
nOCT8BKVI. 

rapaHTIIIVIHbli.'.1 cpoK Ha nporpaMMHOe o6ecne4eHVle KTK AOil)KeH 6b1Tb He MeHee 12 
Mecs:14es co AHs:1 nOAnv1caHV1s:I AKTa CA84VI B .3KCn11yaTa4111t0. 

Bee He111cnpaBHOCTl,1 1.1 Ae¢eKTbl B nepVIOA AeVICT81,1s:1 rapaHTl,11,1 1,1cnOI1HVITeJ1b yCTpaHs:ieT 38 
CBOVI C40T. 

BpeMs:i, He06XOAl.1MOe Ha ycTpaHeH1.1e Ae¢eKTOB 1,1 Hev1cnpaBHOCTeV1, B rapaHTl.1VIHblVI cpOK 
He BXOAVIT. BpeMs:I BblHY>KA0HHOro npOCTOfl TpeH8)1(0pHoro KOMnneKca Bbl41.1TaeTCfl Vl3 
rapaHT111i.'.1Horo cpoKa. 

no VICTe4eHll11,1 rapaHTVli.'.1Horo cpoKa 1,1cnOJ1HVITeJ1b AOil)KeH npeAYCMOTpeTb B03M0)KH0CTb 
38KJ1I04eHVls:I C 38K834VIKOM e)KeroAHOro AOroeopa nocTrapaHTVIVIHOVI nOAAep)KKl,1 TpeH8)1(0pHoro 
KOMnJ1eKca, B paMK8X KOToporo 6yAeT OCyl.l.\eCTBJls:!TbCs:I K8K nnaHOB8s:I nOAAep)KK8 
TpeHa)KepHoro KOMnneKca, T8K VI Tpe6yeMble 38K834VIKOM 1113MeHeHll1fl ero KOMnOHeHTOB. 



9 .QOK)'MeHT3l\MH 

KoMnneKT AOKyMeHTa4111111 Ha annapaTHOe o6ecne4eHllle AOJl>KeH BKill04aTb 8 ce6s:i , KaK 
MIIIHIIIMYM, CJ1eAyt01.14111e AOKyMeHTbl: 

TeXHlll4eCKOe 3aAaHllle Ha KOMnbtOTepHbllll TpeHa>KepHbllll KOMnneKC. 
npoeKTHas:! AOKyMeHTa4111s:1. 
061.14ec111cTeMHas:1 AOKyMeHTa4111s:1: 

• 061.14ee on111caH111e CIIICTeMbl; 
• nporpaMMa Ill MeTOAIIIKa IIICnblTaHIIIIII . 

.QoKyMeHTa4111s:1 TeXHlll4eCKOro o6ecne4eHllls:!: 
• CxeMa CTPYKTYPHas:i KOMnneKca TexH1114ecK111x cpeACTe; 
• lllHCTPYKL.lllls:! no 3KcnnyaTa4111111 KTC; 

.QoKyMeHTa4111s:1 nporpaMMHoro o6ecne4eH111s:1 : 
• On111caH111e nporpaMMHoro o6ecne4eH111s:1 . 

.QoKyMeHTa4111s:1 opraHlll3al..llllOHHOro o6ecne4eHIIIR 
• PyKOBOACTBO onepaTopa; 
• PyKOBOACTBO IIIHCTpyKTopa; 
• KoMnneKc ynpa>KHeH111111 . 

.QoKyMeHTa4111s:1 nepeAaeTCs:! 3aKa34111KY Ha pyCCKOM s:!3b1Ke He MeHee 4eM B ABYX 3K3eMnns:ipax 
B TBepAOIII KOnllllll III Ha 3JleKTpoHHblX HOCIIITens:ix IIIH(pOpM8l..1"1111 B AByx 3K3eMnns:ipax, 8 cpa111nax 
cpopMaTa PDF 

10 YcnOBHble COKpa~eHMH M o603H3'-18HMH 

KTK - KoMnbt0TepHb1111 TpeHa>KepHb1111 KOMnneKc; 
Kllln111A - KOHTpOilbH0-1113Mep111TeJ1bHble np1116opbl Ill aBTOMaTIIIKa; 

ACY rn - 8BTOM8Tlll3111p088HH8s:! CIIICTeMa ynpaeneHIIIR TeXHOJlOrlll4eCKIIIM npo4eccoM; 
PCY - pacnpeAeneHHas:i c111cTeMa ynpaeneH111s:1; 
CYY rn - CIIICTeMa ycoeepweHCTBOBaHHOro ynpaeneHIIIR T0XHOJ10rlll40CKIIIM npo4eccoM; 
OPC - Open Platform Communications 

rnaeHbtM TexHonor: 

rnaeHbtM MeTponor: 

Ha'I. 1...1exa N21: 

Xy.QOM6ep.QMeB AJK. 

XaMpoee A.P. 

Hopoe H. 


