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L O6mune rpeGoBanus
1.1.  Tpebyercs Komnborephbiii Tpenaxepuwiit Komnnekc (KTK) st o6yuenns OIEpaTopoB

TEXHOJIOTHYECKOr0  fpouecca  YCTAHOBKM FHIPOOYHCTKH  JM3ENBHOIO  TOM/IMBA,

obecrnieynBarOLHii:

- TOBbIUCHHE OE30MaCHOCTH H S eKTHBHOCTH IIPOM3BO/ICTBA BCIICACTBHE MOBBIILEHUS
KBalH(HUKaluu nepconana;

- O3HAKOMJICHHE MEPCOHANA ¢ TEXHONOIHYECKOH CXEMO TexHomoru4eckoro npouecca (TIT),
PA3CIAMH  TEXHOJIOTHYECKOTO  perjiaMenTa, XapaKTepHCTHKaMH  o6opynoBanms,
PAaCIIOJIOKEHHEM 00opynoBaHus Ha MECTHOCTH, CO CXEMOH yNpaBieHHS OTCeqHO
apMarypoii;

- oby4enue u oTpaboTKy NpaKkTH4eCKHX HabikoB Ha KTK oGecneunBaromue ocpoenue T u
CHCTEMBI YNpPABICHUA, [YCKA, IJIAHOBOH M ABAapHAHOM OCTAHOBKM B THIOBBIX M
CHEHU(PHYCCKUX HEIITATHBIX CHTYallMsX U aBapusx;

- YJIy4ll€HHE AHAarHOCTHYECKOr0 HaBbIKA OIepaToOpOB;

- 110 XKENaHHIO 3aKa3uuKa [epHOIHYeCKHil TpeHUHT no [lnany nokanusanmm u nukBMIaIY
aBapHH, BO3HMKAIOUMX KaK OT BHEUIHHMX., TaK M OT BHYTPEHHHMX BO3MYyIUEHHH (B T.u.
HapylweHudH B pabore, 0TKa30B, HEUCIIPaBHOCTEH M  MOJOMOK pasTHYHBIX BUIOB
obopyoBanus)y.

1.2, KTK nomxen YAOBJIETBOPATL TPEM OCHOBHBIM TPeGOBAHHAM: (YHKUHOHAIBHOCTD, TOYHOCTB,
MaciTabHOCTD.

Or  xommsioTepHOro TpeHaxepa Tpebyercs  BHICOKOTOYHOE BOCIIPOH3BEJEHHE  XOja
TEXHOJIOTHYECKOr0 I1polecca, paboTsl cHCTEMb YHPABJICHHA H CPENbl ONEPATOPCKOro yNpaBieHHs, a
TAKOKE NpaBHIIbHOE OoTpakeHHe peakuuu TII Ha M3MeHenus Ka4yecTBa ChIpbs, 3arpy3KH, BHELIHHX
YC/IOBHH (TemrepaTypa OKpyKarouero BO3fyXxa M 1p.). TpeHakepHslii KoMmmiekc we JOJDKEH
(opmupoBath HaBbIKK, naromMe OTpHUATENLHBIH d(¢dekT npu mnepexone s pealbHbIE YCIIOBHA.
Hasebikn, dopmupyemsbie na TPEHAXEPE, JOKHbI 10 CBOCH CTPYKTYPE COOTBETCTBOBATE HaBbIKam
TPYZIOBOH N€ATEIbHOCTH,

1.3. Tpenaxep nomken MPCANOIaraTh peaM3almio ClIeyIOMHX BO3MOKHOCTE:

- obecne4ynBarh BO3MOMKHOCTD OTPabOTKH HaBBIKOB, Kak HHIMBHYQILHO, TaK H B COCTaBe
Opurajb uitm ee yacTu;

- HO3BOATH  OTpabaThiBaTh  HABBIKH YUpaBJieHMs  npoueccoM B oObeMe  Beeii
TEXHOJIOTHYECKOH CXEMBI YCTAHOBKH;

" JIOCTYIL KO BCEM D/IEMEHTaM yNpaBJieHHs (pacIpeie/ieHHas CHCTeMa ynpasienus (PCY),
3AJIBHXKKH (B T.4. PyYHBIC), HACOCHI U T.JL.) I0JDKEeH 0BecreunBaThes ¢ Kakaoro pabouero
MECTa, BK/TI04as paboyee MECTO HHCTPYKTOpa;

" AHAIM3 TIOTCHUMATBHOH ONAaCHOCTH HAa YCTAHOBKAX, Hanpumep, no Meromuke «Yto
NPOHM30HIET, ECIIH»;

- Pa3paboTKa CLEHApHEB TeXHOJIOIrHYeCKOro PEXHMA, aBapHH M MHUMIEHTOB M 06paboTka
JCHCTBHH MO HX KOMITEHCALIMH: ACMOHCTpaLMsl BOSMOXHBIX [10C/IEACTRHI aBapui;

= BOCIIDOH3BEJICHHE aBapuii, MMEBIIHX MECTO Ha KOHKPETHOH YCTaHOBKE MJIH aHAIOrHYHBIX
ei;

*  HCHOIL30BAHHE KOMIBIOTEPHOTO TPEHAKEPA B PeKHME PCATBHOIO BpeMeHH /Ui 06paboTku
JEHCTBHH 110 JIOKATH3AIHM U TTHKBUIAUMH HELITATHBIX CHTYALIHii U aBapHii.

1.4, OcuoBannem mis Pa3paboTKH TPEeHAKEPHOro KOMIieKea SIBJSeTcs m.2.11 «O6wmx npasun
B3pBIBOOE30NACHOCTH  Jjuis B3pLIBOTOKAPOOIIACHBIX  XMMHYECKHX, HehTeXHMHYECKHX 1
HedTenepepabaThiBarOLMX IIPOH3BOCTBY.
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2. TpeboBanus k TPEHAKEPHOMY KOMILIEKCY
2.1.  Mcnonuurens nocrasjiser:

- TporpaMMHOe ofecnieueHne TPeHaKepPHOTo KOMIUIeKca YCTaHOBKH I'HMIPOOYHCTKH JM3EIBHOI0
TOITHBA (MareMaTHyecKas Mojenb rpouecca, I10 CTaHUMK HHCTPYKTOpa, 1O omepatopckux
CTaHLIUH);

- JIOKYMCHTALUs ONepaTOpa, HHCTPYKTOPA U NIPOrpaMMHCTa (koHpuryparopa);

- HEOOXOJMMBbIE JMIEH3HH Ha IPOrpaMMHOE obecnieyenue;

~  CPCACTBA aniapaTHOro M ceTeBoro obecreyeHus B 0GbeMe HEOBXOMMOM JUIS TIOJIHOLIEHHOT O
¢yHkuHOHMpOBaHHs TPCHAKCPHOIO ~ KOMIUIEKCA, B TOM 4YMCNE CIELHATH3HPOBAHHLIE
KJIaBUaTypbl, MPOMBIILICHHBIE CEHCOPHBIE MOHHMTOpPBI (U1 OTOOpa)KeHHsI M YIpaBJIeHHS
PCATEHBIMH TEXHHYECKHMH YCTPOHCTBAMH);

- CTOIBI /Ul pa3MElCHHs TPEHAKEPHBIX KOMILIEKCOB (Mapky cTONIOB cornacoBaTth ¢
3aKa34YHKOM);

- TIOJCTAaBKH M KPEIICHH /U1l MOHHTOPOB (MapKy COrJiacoBaTh ¢ 3aKa34uKOM).

2.2, JlomxHa ObITh NMPELYCMOTPEHA BO3MOXHOCTE YCTAaHOBHTbL TpeHaxep B OnepaTopHOi
YCTaAHOBKH.

3. Hudopmanus, npeaocrapiasemasn 3akazunkom
3.1. Hudopmanus o TI1
3akazunk nepenact Menonnuremo crenyromyto uapopmaumio o TIT yeranosku:
- TEXHOJIOTMYECKHE CXEMbI ITpoliecca;
- TICpEHCHb M XapaKTEPUCTHKH TEXHOJIOIHYECKOro 060py10BaHMS;
= TEXHOJIOTHYECKHH PErjaMeHT YCTAHOBKH,
- TUIaH JIOKQIH3ALMH W JIHKBH/1aunHy aBapwii ([TJ1A) YCTaHOBKH;
- XApaKTCPUCTHKH PEeXHMMOB pabOThlI YCTAHOBKH, JaHHbIC 71abOPaTOPHBIX AHAH30B CHIPBS |
MOJIy4aeMBIX MPOAYKTOB;
- ONHMCAHHA NpOUEeNyp MyCKa H OCTAHOBA, BO3MOXKHBIX HELUTATHBIX, ABAPHHHBIX CHTYALMH M
JEHCTBHIi onepaTopos.
3.2,  Hndopmaums o cicreme yIpaBJIeHHUS
3akazuuk nepenact MUcnonuureto CJIEAYIONIYIO HHPOPMAIIHIO:
- paboyMid IIPOEKT CHCTEMBI YIIPABIEHUS H CHCTEMbI IIPOTHBOABAPHIHOMN 3aLIUTI;
= XapakTtepucTtukH cucteM I1A3 u peryauposanus, NEPEUCHb TEXHONIOTHYECKHX NapaMeTpoB,
AHANA30HBl  MX  M3MEPEHHs, YCTaBKH, perfaMeHTHblE M ABAPDHIHbBIE  TI'DAHHUIBI,
XapaKTePUCTHKH HCIOJIHHTETBHBIX YCTPOHCTB.

4. Tpebosanus k HenoHEHHIO Y1eMenTOB TPEHAKEPHOI0 KOMILIEK A

Tpenaxep npeacrasnser coboii KoMrteke IPOrPaMMHBIX H amNmapaTHbIX CPEACTB, AOCTYN K
KOTOPBIM OMNPENE/ACTCS THIIOM aBTOMATH3MPOBAHHOrO paboyero mecra (APM) u HactpamBaeMbiMu
npaBaMH.

JlomxHbI GBITE MperycMOTpeHbI cienyromue paboune Mecra:

- APM uncrpykropa;

- APM oGyuaemoro (oneparopa).

IIporpammubie cpenctBa Tpenakepa A0JKHbI (ynxkumonmMpoBath B JIOKaNbHOM ceTH W
obecrieynBaTh OJHOBPEMEHHYIO paboTy CEpBEpa MOJICTHPOBAHMS YCTAHOBKH, aBTOMATH3MPOBAHHOIO
paboyero mecta (APM) muctpykTopa M g0 aecstu APM o0yuaeMpIX (iuuen3uu Ha [10). Cepgep
MOJICTHPOBAHHA MOXKET ObITh coBMelleH ¢ APM uHcTpykTOpa.
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4.1.  APM uncrtpykropa.

APM uncTpykTOpa M0MKHO MMeTh CPCACTBA Ul CO3JaHHA M PEJIaKTHPOBAHHS YIpaXKHEHHii,
OIICPAaTHBHOIO YNpaBJIEHHE TPEHUPOBOYHDBIM HPOLECCOM, aHANH3a H OLCHKH Pe3yJIbTaTOB TPEHHHTA Ha
OCHOBE aBTOMATH3HPOBAHHOIO KOHTPOJIS AeHCTBHiL 00y4aeMbIX C BBIBOZOM pe3yJIbTaTOB TPEHHPOBOK
Ha nevats. Beixoansle dopmel pesynbraton TPCHHHIA COrIACOBBIBAIOTCA ¢ 3aKa34MKOM B IIpolecce
BBITIOJTHEHHS paboT.

Ha paGouem wmecre HHCTPYKTOpa TaKkke JO0/KHA OBITH MPEayCMOTPEHA BO3IMOKHOCTE
MOHMTOPHHI'A H YIIPaBJICHHSA MPOLECCOM, BKIIOYas PCY u 0OBEKTBI, PACTIONOKEHHBIE ITO MECTY».

MunumaeHbIi Habop HHCTPYKTOPCKHX (YHKUHMiT BKIIIOYaeT B ceOs:

- BbIOOp HAYANBHBIX YCIOBHI MO/ICJIHPOBAHHUA;

- MMHTALHIO LITATHBIX, HEIUTATHBIX U ABAPUITHBIX CHTYalHi;

- Habop OTKa30B Ui MOGOH €AMHHIILI 000py0BaHus (3aBHKKA, KJIAllaH, JaTYHK T.1.)
NPHCYTCTBYIOLIEH HA YCTAHOBKE;

- AKTHBH3alMIO QYHKUMH YIaIeHHOro yIpaB/IeHHs;

" HMHTaLHIO U3MEHEHHS BHEILIHUX YCIIOBHIL;

- dBTOMaTHY€CKOE€ H PYYHOE 3allOMHHAHHE COCTOSHMI (MomenTanbHBIX cHuMKOB) TI1;

- BBIOOP M AaKTHBH3ALMIO MOMEHTATBHBIX CHUMKOR npoiecca;

~ PCAAKTHPOBaHME, 3alUCh M AKTHBH3ALHMIO TPEHHPOBOUYHbIX YTIpaXKHEHHI;

= PE€AAKTHpOBAaHHE, 3alTHCh H AKTHBH3ALUK) CLHCHAPHEB,

" PCAAKTHPOBAHHE MCXOJIHBIX JAHHBIX H HACTPOEK MATEMATHYECKHX MOJIeJIEH annaparoB u
000pyoBanHs (KOHCTPYKTHBHBIE T1apaMETpBl, JKCILTyaTallHOHHBIE XapaKTEPHCTHKH H T.11.);

- AKTHBH3ALHIO PeXKHMa ABTOMATH3HPOBAHHOIO KOHTPOJIS M OLEHKH JeHCTRHi 00y4aeMbIXx;

- 1pOCMOTp 3HaY€HHH, TPEHIOB H ANaPMOB MEPEMEHHbBIX TEXHOJIOIHYECKOr0 npoiuecca,

~ TpOCMOTp BHYTPEHHHX MEPEMEHHBIX MOJIETHPYEMOro npolecca (TemMnepaTypsl, JaBleHus,
PACXO/Ibl, KOHUEHTPALIMH, COCTaBBI IPOAYKTOB H T.J1.):

- BCACHHC, 3allOMMHAHME W [evYarh [POTOKOJA CceaHca O0y4YeHHs, BKIIOYas Bce
BMCIIATEIbCTBA HHCTPYKTOPAa M OMepaTtopa B X0/ MOJICJIHPYEMOTr0 mpouecca, a Takxe
COOOLLEHHUS CHCTEMBI ATAPMHPOBAHHSL;

- noliepxkanne pexumoB  «[IpuocraHoskay/«3amyck MOJICJTHPOBAHHAY» H H3MEHEeHHe
CKOPOCTH MOJIC/IMPOBAHHS IIPOlECCa;

- TeyaTh pe3yJIbTaTOB TPEHHHTa;

- CHpaBO4HYO cucTeMy ana Mucrpykropa.

4.2.  APM O6yuaemoro.

APM  ofydaemoro gomxHo obecneynsars PerucTpanuio ofbyyaemoro, ero jgocrym K
YIPABJICHHIO BCEMH O0BEKTaMH, IMYIHPYEMbIMH Ha TpeHaxepe, (PUKCHPOBAHHE W COXpaHEHHE B Gaze
A@HHBIX BCEX NEHCTBHA 00yvaeMoro [uisi mocieyouero aBTOMATH3HPOBAHHOIO AHAIH3Aa U OLEHKH
pe3yJIbTaTOB TPEHHHIA.

Cocras noacucrem APM o6yuaemoro CIEYIOLIUH:

- umuTtarop PCVY u [1A3;

- HMHTEPAKTHBHAS TEXHOJOrHMYECKas cXeMa arperara (MMHTATOp CHCTEM M obopynosanus,

PacnoIoKEHHOr0 B ONEPaTOPHOM Ha LLHTE M 3a Mpeie/laMu OIEPATOPHOM — «B MOJIEY).

4.2.1. Wmuratop PCY.

Hutepdeiic oneparopa PCY wua TPCHAXKEPE JO/DKEH [MOJHOCTBIO COOTBETCTBOBATH
Hcnone3yeMo# Ha ycranoske PCY Yokogawa (Centum VP) (U1 TEXHOJIOTHYECKOro mpomnecca) u
Allen-Bradley (Control Logix) (a1s komnpeccopos  PK-101/A, PK-101C, CK-101) skmouas
MHEMOCXEeMBI, OJIOKH yNpaBleHHs, TPEHAbl M JAPYrHE 3JIEMEHTbI MOHHUTOPHHIA W yNpaRjIeHus
HPOLECCOM. Y ONEpaTopoB He JIOMKHO BOHHKATH TPYAHOCTEd [IPH TI€PEX0JI€ C pealbHOH CHCTEMBI
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YNPaBJICHUA K TPEHAXeEPY U HA06OPOT.
Bce ¢ynkumu ynpasnenns, TIA3 u A1apMHPOBAHHS, HCIIOJIb3yeMBIE NPH YIIpaBieHHH 111,
AOJKHBI OBbITH MOJIHOCTBIO BOCCO3AAHBI Ha HMHTarope PCY.

ﬂOCTyI'I K OCTAIBHBIM  3JIeMeHTaM HE ABTOMAaTH3HPOBAHHOI'O YIPaBIICHHS  JIOJIXKEH
OCYHIECTBJISITBCA C TOMOUIBIO HHTCPAKTHBHOH TEXHOJIOIHYECKOH CXEMBI.

4.2.2. MuTepakTUBHas TeXHOJOrHYECKAS cxema (MUTC).

MHTepakTuBHas TexHomornyeckas cxema AO/KHA BKIIIOYATh BCIO TEXHOJIOTHYECKYO LENoYKy
YCTAaHOBKH, BKIIOYas BCNOMOratejibHble (OXJaiIeHue Hacocos, pasBoaka o6OpOTHOH Boawl, mapa
asota ¥ np.) Ha Texnonoruyeckoit cxeme nomkua 6uits CMOJIC/IMPOBaHa BCS pyyHas apMaTypa.

Hoctyn ko Bcem o6mexTan YIPABJICHHS, MOJICIMPYEMBIM B TPeHaNepe H PacroIoKeHHbIM B
ONEpaTOPHOH Ha LIMTE WM 3a mpeienamu ONepaTOpHOH (LUMTHI YNpaBleHUs, pyunas apMmarypa,
TOPEJIKH NEYeH, OpraHbl YNpaB/eHHS HACOCOB, JIBIMOCOCOR H TJL.), JOIKEH OCYIIECTBISETCS C
IOMOIIBIO HHTEPAKTHBHOH TEXHONOIHYECKOH CXEMB]. Opraub! ynpasnenus 10mKHbI NPe/ICTABIAThCA
CpeiACTBaMH rpadMKH, MX BHELIHHI BHJ JOJKEH OBITh MAKCHMAaJIBHO NpHOJIMKEH K peanbHOMYy, a
JIOTHKA YIIpABIEHHsA H PEaKiMs Ha YNPaBIAIOLINE BO3ICHCTBUS A0JDKHBI COOTBETCTBOBATh PEAIbHBIM.

Ha WUTC pomxkuen oToOpakaThest TOUKH OTGOpa npod NPOAYKTOB ¢ BO3MOKHOCTBIO
OTOOPaKEHHs COCTaBa MPOAYKTA B peajibHOM BpeMeHH.

Texuuueckas peanuzauns UTC A0mKHA 61T OCywecTBiIeHa Ha Oase [1K ¢ LCD-monuTOpOM,
AHAJIOTHYHBIM, YCTAHOB/ICHHBIM B OIIEPATOPHOM, ¢ BOSMOKHOCTBIO JIOMOJIHHTENIBHOTO MOAK/TIOYCHHS
[IPOMBILIIEHHOrO CEHCOPHOTO MOHHTOpA.

£}

5. Tpebosanus k TPEeHAKEPHOIT Moae

Monenupoanue TexHonOrHUCCKOrO fponecca 0/DKHO OCYIIECTBIATLCA HA OCHOBE PelleHHus:
AMHAMHUCCKHX  CHCTEM  HENMHEHHBIX b depeHHaTbHbIX YPaBHEHHH XHMMYECKOH KHHETHKH.
YPaBHEHHH COCTOSIHHS JUIS OMHCAHHS ¢azoBeix nepexonos, YPaBHCHHH TEMJIO- W MaccoOBMEHHBIX
TPONECCOB, ypaBHEHHH TEIJIOBOrO M MaTepHAILHOrO Gananca KOMIIOHEHTOB MPOAYKTOB, a TakKke
CHCTEM YPaBHEHHH I'HAPOIMHAMMKH W THIPABIIHKH,

Bribop maremaruueckoro annapara MOJIeIMPOBaHUS [POLIECCOB M annaparoB JI0JKeH
OCYIICCTBIIATBCSA € YYETOM HeOOXOAMMOMH 1 meseit 00Y4eHHS TOYHOCTH W CTeleHH JAeTaTH3aIHH
N1apaMeTPOB NPOLECCOB IPHMEHHTEILHO K PEXKHMAaM HOPMAJIbHOTO ()YHKIHOHHPOBAHHS K aBapHHHBIM
CHTyauusM. Mozenin 10JKHBI 06ecreynTs PAacteT BCEX M3MEPAEMbIX Ha YCTAHOBKE JMCTAHIIHOHHO H
0 MEeCTy mnapaMeTpoB H COCTABOB BCEX oTrOHpaeMbIX npod BO Beex PEKHUMaX (GyHKIHMOHHPOBAHMS
arperara, BK/IOYas aBAPHHHBIC CHTYAllMM M IyCKOBBIE onepauuH. JUisi MMHTauMM aBapHiHBIX
CHTyaUHH He JONYCKAETCs HCMO/IBb30BAHHE MATEMATHYECKHX MOJIE/ICH, IIOJIy4EHHbIX B pe3ysbTare
00paboTku crarucTHYeCKO# HH(OPMAIHH, OTPAKAIOLIEH IITATHYIO HKCITyaTallHIO arperara.

Monenn noskusl 6brrs Q[AlITHPOBAHBI K KOHKPETHBIM YCJIOBHAM YCTAHOBKH [10 PEKUMHBIM
napameTpam, 0003HAYEHUAM H OIHCAHHAM nosuumi, o6ssa3ke KUII u A, mxanam NpHOOpPOB, rpaHHIiam
CHIHAJIM3alUMH | T.11.

Monean nomknsl  onuceBath HOpMalbHOE  QYHKIHOHMpOBaHHe arperata Bo Bcex
[IPCIYCMOTPEHHBIX TEXHOJIOIHYECKHX PEXKHMAaX, a TakiKe paboty 000pyJIOBaHHSA, OCHOBHBIX U
BCIIOMOTATEILHBIX TEXHOJIOTHYECKHX JIMHUIH NPH JIHKBHIALHM ABAPHHHBIX CHTYALHI.

B monensx meobxoammo yunteiBate Temioo6men C OKpYXalolleH CpenoH, NpUBOMAIINIA K
OCTBIBAHHIO anmapaToB M TPYOONPOBOJIOB MPH HX OTKIIOYEHHH U TNPEKPALIEHHH I01aYH [IPOAYKTOB.

B Mozensx nomken BemonHsThes aBTOMaTHueckuii KOHTPOJIb COOJIIOAEHHS NpPaBMII IycKa,
IKCITYaTallHH H OCTaHOBKH 00O0pYNOBaHHMA, HapylieHHe KOTOPBIX MOJKET MPUBECTH K aBapHIHBIM
CHTYAUHSM WIH paspyLieHHIO obopynosauus. Jlunamuyeckue XapaKTEPHCTHKH Mojenei anmaparos
AOJIKHBI OTPa)KaTh PEalIbHYIO (MM MaKCHMa/IbHO NPHOJIMKCHHYIO K pPealibHOM) peakitio oobeKTa Ha
BO3MYLICHHS M YIPaBNsAIOIIME BO3IeHCTBUS. B KayecTre Takux BO3MYLICHHI CllelyeT paccMaTpHBaTh

N
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PacXozsl (3arpy3ka 1o ChIpbIO, PacXoj 11apa, TOIINBA, TEIIOHOCHTES, OPOMIEHHUS M T.IL.), 1aBIEHHS.
COCTaB H TEMNEpaTypy NOTOKOB, H3MEHEHHS TeMIIePaTyphbl OKpYKalOLIeH CpeJibl, a TaKKe CleYIoIHe
OTKa3bl 000py1oBaHu:

Komiexchbie Hapyienns mmpokoro gefcTais:

{IPEKPALLCHHE NOJIAYH HNEKTPOIHEPIHH K CHIIOBBIM HPHBOJIAM 060PYI0BAHUS:
TIPEKpALLCHHE I0a4M CXKATOTO BO3/lYXa K IIPHBOAAM PETYTHPYIOLIHX KJIanaHoB;
HApYILICHHE M01a4H TOILTMBA U Pa3repMeTH3aLHs 3MEEBHKOB I1EYH;

HapyIICHHE 10/1a4H [1apa;

IPCKpALLCHHUE 1101a4H BOJIbI H/IH OTKA3 2JIEMEHTOB CHCTEMBI BOJIOIIOATOTOBKH;
MPEKPAIICHHE M0Ja4H CHIPbS;

pasrepMeTH3alus TpyOonpoBoIOB;

CpabarbIBaHHe NPEeIOXPAHHTENBHBIX K/IAAHOB;

MOXap Ha yCTaHOBKE WJIM B OTAE/TBHBIX NOMELICHHAX (C NOCICAYIOLIAM MOJIETHPOBAHHEM
PaboTBI CHCTEMBI MOXKApOTYIIEeH S );

3aras0BaHHOCTD IIOMEIIEHHH U BLIOPOC B aTMOC(epy B3PHIBOONACHBIX NPOIYKTORB;
ApYrHe aBapuiiHple CHTYaluu B paMkax [1JIA.

Otka3el HaCOCHOrO 0GOPYIOBAHMSL:

OTKa3 JJIEKTPOABHIaTeNs Hacoca;

OTKa3 NyCKOBOH annaparypsl,

3aropaHue Hacoca;

OTKa3 CHCTEMBI OXJIAX/IEHHS Hacoca;

pasrepMeTH3alMs Hacoca;

NaZIeHHe MOIIHOCTH Hacoca;

OTKa3, CBA3AHHbIH C JUIHTEIbHOH pabOTOI Ha 3aKPBITHIHA BBIKU:

cbpoc Hacoca npu ommbKax B npouecce ITyCKa HJIH OITyCTOILCHHH ITUTAIOIIHX €MKOCTEH.

OTKa3b! BO3AYUIHBIX XOJIOIHIBHHKOB:

OTKa3 3JIEKTPOABHIaTe]Is;
OTKa3 NyCKOBOH anmnaparypsl.

OTtka3sbl 1aTYHKOB:

HCKQKCHHUE NIOKA3aHHH B CTOPOHY YBETTHUCHHUS HIH YMEHbIICHHS:

CMCILCHHE NOKa3aHHH NpubOpa B CTOPOHY 3apaHee 3aJaHHON OTMETKH ¢ MOCTIEYFOLIHM
«3ATUTIAHHUEM »,

Apei nokazanuii B 3aJaHHBIX Tpe/esax;
OTKa3 JIMarHOCTHKH.

OTKa3bl peryMpyroIMx KIanaHoB, 0TCeKaTe/Ie:

OTKa3 pEryJMpyIOMmero Kjanana B IOJIOKEHHH, COOTBETCTBYIOUEM OTCYTCTBHIO MOJa4y
CKaTOro BO3YXa;

OTKa3 pery/IMpyIOLIEro KiianaHa B nolokeHud « OTKPBITY;

OTKa3 peryJiMpyIoLIero KianaHa B IOJIOKEHHH «3aKpbIT;

OTKa3 PeryJIMpyIOLIEero KJlanaHa B TEKYILEM MOJI0KEHHH.

OTKa3bl 3a/IBHKEK:

HECAHKIIHOHHPOBAHHOE OTKDPBITHE,
HCCAaHKIIHOHHUPOBAHHOE 3aKpBITHE,
3aKJIIHHUBAHMUE ITOBOPOTHOI'O MEXaHH3Ma,
MaacHHE KIIHHA.

Ortka3bl TeXHOIOrHYECKOro 060y I0BAHMS:

NIepenoIHeHHE;
ONYCTOIICHHE;

O
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- pasrepMeTH3aIus;

- 3aropaHue;

- cpabaTbiBaHHeE [IPEIOXPAHHTENLHBIX KIATIAHOB.

* Ilpoune curyanuu:

- HM3MEHEHHE Ka4yecTBa TOIUIMBA:

- HM3MEHEHHe COCTABA ChIPbA;

- M3MCHEHHE TeMIEepaTyphbl OKPYKAIOLIEro BO3ayXa.

Mozen pasiMuHBIX BUJIOB anmapatoB u 000pyNOBaHHs JIOIDKHBI C OMNpEAENeHHON JuIs
Ka#J10ro TUna 060py/10BaHHs CTENEHbBIO aIeKBATHOCTH YIIOBJIETBOPSATH CJIEAYIOIIUM TpeGOBaHUAM:

Ieun

llpn  moxemuposannu  mneueii CICAYET  YYHTBIBaTh: KOHCTPYKTHBHBIE OCOOEHHOCTH,
PACIIONIONKEHHE 3IMECBHKOB JUIl BCEX HArpeBacMbIX MPOAYKTOB B PaIHaHTHOH M KOHBEKIIHOHHOH
CeKLMAX; paboTy mubepos; paboTy CHCTEM YTHAM3AIMH TEIJIa; BHJ TOIM/IMBA, KOHCTPYKTHBHBIE H
TEXHOJIOTHYECKHE OCOOCHHOCTH CHCTEM €r0 PACTIbLICHHS H CKMIAHHSA, TEMIIEPATypy, Pacxo/l U COCTaB
CbIPbs Ha BXOJE B NeYb; TEMIEPATYPY W pacXo] BO3IyXa Ha ropeHue. Mojens 10JDKHA YUHTBIBATh
MOTEpH TeIIa W 1aBath pacueTHbidt KIIJ{ 6im3kuii k peansnomy. B Monenn nomkHb PacCYHTHIBATHLCS
TEMIIEPATYPHBIC PACIPEE/ICHUS H PA3pAKEHHs, KAK MHHHMYM B TOYKax YCTAHOBKH H3MEpPHTEJIbHBIX
narunkor. HeobGxoamma MMHTaNMA 1n0C/I€10BaTE/IbHOCTH OlICpAlHH 110 PO3XKHUIY U OCTAHOBKE IEYH C
BO3IMOXHOCTBIO HCKYCCTBEHHOI'O YCKOpPeHHs mpouecca. [Ipu 3ToM gomkHa BOCIIPOH3BO/IMThCA paboTa
BCCTO OCHOBHOI'O M BCIIOMOTaTeIbHOrO 060py10BaHHs (apMaTypbl Pa3/IeIbHOM 101aYH TOTUTHBA, Tapa
H IpOAYKTa, CHCTEMbl BOCIUIAMEHEHHA TOILIMBA, IMOEPOR 110 MECTY M T.N), 3a/IHCTBOBAHHOIO NpH
ycke M ocTaHoBke. Mozenb [0MKHA BOCIPOM3BOAMTL H3MEHEHHE TEMIEPATYPHBIX PEKHUMOB,
PaspsuKEHHH M MOTOKOB MPH BO3MOMKHBIX IIPOrapax 3MEEBHKOB [EYH Pa3/IM4YHOH BelH4HHBL. B Monenu
AOJDKEH OCYLIECTBIIATBLCS ABTOMATHYECKHH KOHTPOJIb 3a BBIMOSHEHUEM onepanuii 1o mnojave,
3@KHMTaHHIO M MPEKPAIEHHUIO 110/1a4M TOITHBA.

Tennoo6mennoe o6opyaosanne

K nannomy tuny o6opynosanus otHocsTcs TeII00OMEHHMKH, XONIOAUIBHHKH, XOJIOIHTIbHHKH-
KOH/ICHCATOPDI, annaparkl BO3MYIIHOIO OXJaXIEHHs H pHOOiiepsl. B Moaensx Temioo6MeHHHKOB
AO/DKHBIL yHHTBIBATBCS TEMIICPATYPHBIE 3aBUCHMOCTH TEMIO(H3HYECKHX CBONHCTB TEIUIOHOCHTe e, a
TaKXKe BO3MOXHbBIE (hasoBble mepexomsl. JIis CHCTEM. CBS3aHHBIX © KOHJIEHCAlMeH napa, J0/DKHA
Y4MTBIBATBCS paboTa KOHAEHCATOOTBOYHKOB. [l annapaton BO3JIyLIHOTO OXJIaX/IEHUS HEOOXOUMO
YUHTBLIBATL 3aBUCHMOCTD CTEMNCHH OXJIAX/IEHHA OT 060POTOB ABHraTe/s. B MOAENIX TEMIOO6MEHHOrO
000pys0BaHHA 10JKHA ObITH YYTEeHa BO3MONKHOCTD pasrepMeTH3allii BHYTPEHHHX My4YkoB Tpy6 M
BHEWIHUX TpyOonpoBooB. Temneparypa okpyskaromero BO3JlyXa CYMTAETCH NOCTOSHHOM I BCeii
MOJCIIH, ONHAKO, Ul MHCTPYKTOPA HOJDKHA OBITh MPELOCTABIEHA BO3MOKHOCTD €€ H3MEHEHHS.. s
TEMIO0OMEHHHKOB, ~ OXJIaXKIaeMbIX  0GOpOTHO! BOJOH, TeMIiepaTypa BOAbI HE 3ajaercs, a
PACcCUHTHIBACTCS HA OCHOBE MOJICTHPOBAHHMA (YHKIHOHMPOBAHUS 0GINeEi CHCTEMBI BOZOCHAG e Hs. B
MECTax pasMeIleHust NPoOOOTOOPHHKOB HOKHBI ObITh 06ECIIEYEHa BOIMOKHOCTE BBIBOJIa COCTaBa H
JIp. XapaKTePUCTHK TPOIYKTOB.

PeakTopsi

MopnenupoBanne peakTopoB  10J1KHO OCYUIECTBIISATHCA HA OCHOBE OJHOMEPHBIX HIH
ABYMCDHBIX CHCTEM HEJIHHEHHBIX YPAaBHEHHII B YacTHBIX NPOH3BOIHBIX, OMHCHIBAIOLIHX KHHETHKY
OCHOBHBIX M IODOYHBIX XHMHYECKHX peaKuuil Ha KaTajM3aTope, TenoBele (s paboueil cpes,
KaTaiu3aTtopa M CTE€HOK) M MacCOOOMEHHBIE TNPONECCH B PeaKTope, a TaKKe YpaBHEHHH
FHIIPOIHHAMHKH, OIHCHIBAIOLINX paclpee/eHHe OTOKOB, TEMIEpPaTyp H JIaBjieHuit BHYTPH peakTopa.
I1pu BBICOKHMX aBNEHHAX J0JKHbI YUHTBIBATHCH P(PEKThI HEe NACATBHOCTH Fa30BbIX CMECEii.
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MOI{QHH AOKHBI aZICKBATHO OITHCBIBATE BJIIMAHHE TEXHOJIOIHYECKHX yCJ’lOBHF] (Temneparypbl,
JaBJICHHs, COCTaBa U M0/1avyH Cblpbﬂ) Ha BBIXOJ H Ka4€CTBO OCHOBHOI'O H MOOOUYHBIX NpOAYKTOB.

Mopenn nOMXKHEI HMHTHPOBATE PaboTy PeakTOPOB B HOPM@IBLHOM DPEXHME, B XOJC IycKa,
OCTAHOBA, a TAKXK€E NMPH BOZHUKHOBCHUH aBAPHIHBIX CHTYALHH, 3asBJEHHBIX 3aKa3YHKOM.

Monenu 10/mKHEI 00ECNEYHTh pacyeT TEMIEPaTyPHBIX PAclpeleeHHil B TOUKAX U3MEPEHHIi B
CJI0€ KaTaM3aTopa H COCTaBa IPOAYKTOB B TOYKAX BO3MOKHOro oTbopa 1npoo.

Hacocsi

Hacocel MojenupyloTcs Ha OCHOBE JAHHBIX TEXHHYECKOTO IacliopTa WM  KPHBBIX
NPOU3BOANTENBHOCTH. I HACOCOB J0JDKHBI MOJEIHPOBATHCS TEIUIOBBIE IPONECCH (C yd4eToM
HIHYHA 0 paboThl CHCTEMbI OXJIAX/ICHHS), CTENEHb IeTATH3AINH KOTOPBIX ONpe/Ie/ISeTCs YCTaHOBKOH
natyukoB Temneparyp. llpm MonenupoBaHMM O/KHBI YUYMTHIBATHCH XapaKTEpHblE HapyLIEHHS
paboTOCIIOCOOHOCTH M KOHTPOJIMPOBATHLCS MPUHSATHIHA MOPSIOK MyCKa M OCTAHOBKH Hacoca. B mojenn
Hacoca JI0/KHa ObITh peayCMOTpeHa HMHTALINS OTIePaIHi 110 JIPEHHPOBAHHIO.

Komnpeccopni
MonenupoBanie  KOMIPECCOPOB  JIOJDKHO — OCHOBLIBATBCS HA  JAHHBIX MO  KPHUBBIM
IIPOM3BOIMTENBHOCTH JUIS Pa3/IMYHBIX O00OPOTOB M3 TEXHWYECKUX nacrnoprToB. [IpH 3TOM JOIDKHBI
MOACIIHPOBATBCA 3aBHCHMOCTH Hamnopa KOMITpECCOpOB OT COCTaBa H TeMIlepaTyphbl rasa. lIOJ'!)KHa
YYHTBIBATBCH padoTa aHTHIIOMIAXKHBIX KJIAAaHOB M IHATHOCTHPOBAThCs paboTa B pesKHMe MoMITaxa.
B Mojenu JIO/MKHBI PacCHYMTBIBATBCH BCE NapaMeTphbl, oToOpaXkaeMble Ha IMCTAHIHOHHBIX,
MECTHBIX MYJIbTAX H JaTYHKaX 110 MECTY.
Jlo/oKHBI J€TanbHO MOJENHpOBaThes (B 3aBHCHMOCTH OT THIA KOMIIpeccopa) CleayrolHe
CXEMBI:
* 00BsA3Ka KOMIIpeccopa 1o ra3y, B TOM 4Yucie (YHKIIMOHHPOBAHHE CHCTEM IIPOMENXYTOUHOIO
OXJIAXKIEHH A,
® CXEMa CMa304HOrO Maciia KoMIIpeccopa;
e cXeMa YIUIOTHEHMiT KoMnpeccopa (CyXHe, Mac/IsiHble HIIH J1p.):
® BCTPOEHHAs CHCTEMa aBapMHHON OCTAHOBKH KOMIIpECcopa;
® IyJbTHI ¥ JIPYTHE OpPraHbl yIpaB/eHHs KOMIIPECCOPOM, PACMOIOKEHHBIE IO MECTY.

EmkocTn

JlaBnieHue, TeMIIepaTypa H YPOBHH XKHIKOCTH ONPEACIAIOTCS Ha OCHOBE YPABHECHHH TEIJIOBOTO
M MaTepHaJbHOro OanaHca C yd4yeToM HaJIMYMsA CHCTEM IOJ0rpeBa M oXJaxieHus. Pacnpenenenue
KHIKHX (€CTH HMX HECKOJBKO) M Tra3oBoi (a3 no oObeMy, MECT pacIONIOKCHHS MOJAIOMHX H
BBIBOJIAIIUX TPYOOIIPOBOJIOB, a TAKXKE AaTYMKOB YPOBHEH ONpPEACNAIOTCA HCXOA U3 KOHCTPYKTHBHBIX
ocobennocTeit emkocrei. JIO/MKHBI YYHMTBIBaThCS I(QQEKTh, CBA3aHHLIE C OIYCTOLUCHHEM M
nepenojiHeHueM eMKocTei. B Mozensx emkocTedl HeoOX0AMMO yuuThIBaTh (a3oBoe COCTOSHHE H
PaBHOBECHE MAp-XXUIKOCTh JUIS XPAHSIIMXCS MPOIYKTOB, @ TAKXKe BO3MOXKHOE HAJIMYHE BOAAHOTO Mapa
H BO3[yXa.

[lepeyeHh M XApAKTEPUCTHKH  MOJCIHPYEMOrO  TEXHOJOTHYECKOro  obopyloBaHus,
PEryJIHpYIOIIMX, 3alMPAIOUIMX W NPEIOXPAHMTEIbHBIX  KIAaHOB JOJDKHBl ~ COOTBETCTBOBAThH
TEXHOJIOTHYECKOMY PErJIaMCHTY YCTAHOBKH THIPOOYHCTKH JAM3€/IbHOTO TOIUINBA.

KosioaHbI

BXonHbIMM  NepeMEHHBLIMH  [ApaMETPaMH  IIPH  MOJECIIMPOBAHHH  KOJIOHHBI  SIBISIOTCS
KOMIIOHEHTHBIII COCTAaB, KOJIMYECTBO M TEMIEpaTypa Cblpbsd; PpacXxol M TeMIeparypa BO3Bpara
«ropsiueit cTpyu» (11si KOJTOHH ¢ puboitepoM - pacxoj W TemnepaTypa ropsadero TEMJIOHOCHTEIN);
pacxo/i napa, roJaBaeMoro B KOJIOHHY H CTPHILIIHHIH; PACXO/bl H TEMIIEpaTypa OTOKOB OPOIUEHHUS.



I penauecpunit KOMRICKC 018 YEMUHORKY SUOPOOMHCHK irsebiico monanea QA « Crasnedhnio-H1OC ».

MozenpoBanie KOJOHH J0JDKHO OCYIIECTBISTHCS HA OCHOBE HEPABHOBECHBIX MOjieNei,
OIMCBIBAIOLIMX HEOJHOPOIHBIE THODY3HOHHBIE MacCOOOMEHHBIE NPOLIECCHI MEXKIy Ia30BOH H JKHJIKOM
$azamu K oTpaxkalomMX 3aBHCHMOCTH G ¢EeKTHBHOCTH paboThl TapeiaoK OT MapOBbIX M KHIAKOCTHBIX
MOTOKOB B KOJIOHHE. Pa30Boe paBHOBECHE JIOJDKHO PACCYHTHIBATHCH HA OCHOBE YPABHEHHI COCTOSHUS.
JIns HEKOHIEHCHPYIOLIMXCS H JIETKHX KOMIIOHEHTOB JOJDKHBI YUYHTBIBATHCA () (EKTHI B3aHMOIEHCTBHA
(HemaeanbHOCTH). JlMHAMHMKA MOTOKOB KHIKOCTEH M TNapoB, TeMIeparypa, AaBJIEHHE, COCTaB H
YPOBEHb KHIKOCTEH JIOJKHBI PacCHMTBIBATLCA, HCXOJS M3 TEIUIOBOTO M MarepHaibHoro OaitaHca.
Mojenp 10/KHa ONTMCBIBATh PabOTY KOJIOHHBI:

® B HOPMQJIBHOM pPEXHME;

* I[pH NONaJaHHuHM B MHUTAIOIIME MOTOKH HJIH MOTOKH OPOIUEHHs IOCTOPOHHUX TpHMeceH (BObI
WIH MHBIX TMPOJYKTOB, HCIOIb3YEMBIX B KayeCcTBE OXJIAXKIAIOIMIMX MJIH HarpeBaeMbIxX
HKHIKOCTEH);

® I[P PE3KOM M3MEHEHHH IHTAIOLMX H OTBOAALIMX IOTOKOB, B TOM YHCJIE NPH MPEKpAIIeHHH
BBIBOJIA I1APOB WJIM PE3KOM YBEJIHYEHHH [1apOBOT0 MIOTOKA B KOJIOHHE;

® IpH pasrepMeTH3alUMH KOJIOHHBI, TPYOOIpPOBOJOB M CcpabaThIBAHHH NpEJOXPAHHUTEIbHBIX
KJIanaHoB;

® IIpH OMYCTOIIECHHH HJIH IIEPENOJHEHHH KapMaHOB BbIBO/IA OPOLIEHHH H DOKOBBIX MOrOHOB;

* IIpH aBapHIHOH OCTAHOBKE, COpOCE JaBICHHA, OXJIAXKICHHN KOJIOHHBI, CJIMBE TAPEJIOK M BBIBOJIE
MPOIYKTOB.

6. Tpebosanus K M0/1e/THPOBAHHIO JIOTHKH YIIPABJIeHHA H 0JI0KHPOBOK

MonennpoBanue JIOrHKH ynpaBiieHHss W OJOKMPOBOK JOJKHO IOJHOCTBIO COOTBETCTBOBATH
pabouemy npoekty PCY ycTaHOBKH I'MAPOOYHCTKH IH3EILHOIO TOIUIMBA. BHeceHHe M3MCHEHHH B
PCY nomxHO OCylecTBAATLCS MYTEM 3alIHCH CO CMEHHOI0 HOCHTEJIS.

7. TpeboBanusi K cereBoMy (QYHKHHOHHPOBAHHIO TPOrPAMMHBIX M  ANNAPATHBIX
KOMIIOHEHTOB TPEHAKEPHOI0 KOMILJIEKCA

[lporpaMmuble M anmapaTHble  KOMIIOHEHTHI  TPEH@KEPHOTO  KOMILIEKCA  JIOJDKHBI
(ynkuuoHupoBaTh B 0OIIE3aBOICKON JIOKAJIBHOH KOMIIBIOTEPHOH CETH IIPH CKOPOCTH OOMeHa
JaHHbMH 100 MOut/cek.

Jomkna obecrnieuuBaThCs BO3MOMKHOCTH OJHOBPEMEHHON paboThl cepBepa MOJEIHPOBAHHS,
aBTOMATH3MPOBAHHOIO pabouyero Mecra HHCTPYKTOpa M 10 jgecatd APM o6yuaempix. Cepsep
MOJIC/IHPOBaHHA MOXKET ObITh coBMelleH ¢ APM uHcTpyKTOpA.

Cucrema nomkHa ObITh paborocnocoOHO# mpu Brmodenuu [1K, BXoasmmx B ee cocras, B
CTPYKTYpY ob1ero nomena noj ynpasiennem MS Windows.

Cucrema He 10/KHA MPEMNATCTBOBATH YAATEHHOMY aIMHHHCTPHPOBAHHIO.

Munumanbhbie TpeboBaHus K Kommbiotepam: npoueccop Intel® Core™ iS5 uau aHanorH4Hbli
Mo MNpoH3BOAMTENbHOCTH, 4 16 O3V, xectkuit auck 500 I'b, VRAM ¢ aBymMs MOHMTOpPHBIMH
BBIXOJIaMH, 3BYKOBAsl KapTa, MAHUIIYJISATOP «MbIlb», Win 7 32 (64).

8. TpeboBanns K XapaKTepHCTHKAM B3AHMOACHCTBHIA TPEHAKEPHOI'0 KOMILIEKCA € APYTHMH
NPOrpaMMHBIMH IIPOAYKTAMH

Cucrema jlo;kHa  ObITh  COBMECTHMM@ M NPOTECTHPOBAHA  [POM3BOAMTENEM  Ha
padoTocnocoOHOCTE B OnepanHoHHbIX cucTemMax Microsoft Windows 7 RUS 32-bit u 64-bit.

Cucrema n0/KHAa OBITH COBMECTHMA € MCIOJIB3YIOLMMCS KOPIIOPATHBHBLIM aHTHBHPYCHBIM
NPOrpaMMHBIM O0ecreueHHEM.
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9, [lepcnexTusbt passurus, MOJEPHH3AUNH TPEHAKEPHOI0 KOMILIEKeA

Tpenaxepnsiii  kommeke nomien TMPEAyCMaTpUBaTh BO3MOXHOCTb €r0  MOJEPHH3ALMHU
Henonuurenem npu msmenennsx cocrasa 00OpyI0BAHMS, CPEICTB YNPABNCHHA M TEXHOIOIHYECKHX
T1apaMeTpOB YCTAHOBKH MOC/IE CPOKA rapaHTHHHOIO 00CTy)KHBAHHS.

10. Tpebosanus k nagexnocTn
TpenaxepHblii  KOMIIEKC  nOMmKeH COXpaHATb  paboTOCNOCOOHOCTE M obecneyuBars
BOCCTAHOBJICHHE CBOMX (DYHKLHI IPH BO3HHKHOBEHHH CJICAYIOLIHX BHEIUITATHBIX CHTYaLHMI:

* cOoM B cHCTeMe 1eKTpOCHAGeHus alapaTHol YacTH, NPUBOISIMX K nepesarpyske OC
(BOCCTAHOBJICHHE NPOrpaMMBbl JIOJIKHO NpOMCXOANTH 1ocne nepesanycka OC u 3amycka
HCTIONHAEMOTr O (aitnia cucTeMmbl);

* omnOkH B paboTe anmapartHbIX CPE/ICTB (KpOME€ HOCHTEeNeH JaHHBIX K IIpOrpamMm)
BOCCTaHOBJIEHHE PYHKLMH CHCTeMbI Bo3naraetcst Ha OC:

® OwWHOKH, CBA3aHHBIE C nporpamMmmHbiM - obecneuennem (OC ApanBepel  YCTPOMHCTB),
BOCCTaHOBIEHHE paboTocnocoGHoCTH Bo3naraercs Ha OC.

Texnuueckue pemenus nomKHbI [IPEyCMATPHBATh BO3MOXKHOCTH BOCCTAHOBJICHHS JAHHBIX B
ciydasx cOoeB paboOThl TPEHAKEPHOrO KOMILIEKCA M BO3MOXXHOCTb  BBIMOJHEHHS IIOJHOTO M
HaCTHYHOTO PE3CPBHOTO KONHPOBAHHA JaHHBIX TPEHAKEPHOIO KOMILIEKCA.

11.  TpeGoBanus k IProHOMHKe H TeXHHYECKOI ICTeTHKE

Bsaumoneiictsue nons3osareneii ¢ NPHKJIAIHBIM [IPOrPAMMHBIM 00ECHEYEHHEM, BXOIAIINM B
COCTAB TPEHAKEPHOIO KOMILIEKCA IOJIKHO OCYIIECTBIAThCS IIOCPEACTBOM BH3YQIbHOIO rpaduueckoro
uHTepdeiica. Mutepdeiic cuctembl J0mKeH GHITH NMOHATHBIM W YJIOOHBIM, HEe M0/KEH OBITh
NepErpy’keH rpapuuecKUMH 3/1eMEHTaMH H JIOJKEH 00ecieunBaTs OpicTpoe oTOGpaxeHHe IKpaHHbIX
dopm. Haeuraumonusie snemMenTs 10mKHbl G5ITh BBINIOJIHEHBI B y06HO# JUIs mosb3oBaTens dopme.
BBOJ-BBIBOA JaHHBIX CHCTeMBI, npHem YUPaB/AIOMHMX KOMaH/I U OTOOpaKeHHe pe3yJbTaToB MX
HCHOJIHEHHA JIOJDKHBI BBITTOIHATBLCH B HHTCPAKTHBHOM PEXHME. Hurepdeiic o/mken cooTeTcTBOBATH
COBPCMCHHBIM 3PrOHOMHYECKHM TpeDOBaHHAM H 0OeCHeYMBATL YAOOHBIH [0OCTYN K OCHOBHBIM
GyHKIHAM 1 OnepannsM CHCTeMBbL.

Hurepdeiic nomken GbITh paccuntan Ha NIPEMMYLIECTBEHHOE HCIIO/NB30BAHHE MaHHMIY/IATOpa
THIIA «MBIIIbY, TO €CTh YNPABIECHHE TPEHAKEPHBIM KOMILIEKCOM JIOJIKHO OCYIIECTBIIATLCA C OMOILBIO
HabOpa SKPaHHBIX MEHIO, KHOMIOK, 3HAYKOB M T. 1. 371eMEHTOB. Knasuatyphblit pesxxum BBoaa nomken
HCIIOJIL30BATECA I'JIaBHBIM 00pa3oM IpH 3allOJIHEHHH W/HITH PCIAKTHPOBAHMHM TEKCTOBBIX M YHCJIOBBIX
MOJIEH 3KPaHHBIX (OpM.

Bee naanmen okpanueix dopm, a Taxxke COOOLIEH S, BbIAABAEMBIE IOJIB30BATEINIO (xpome
CHCTEMHBIX COOOLIEHHUIH ) T0TKHBI OBITh Ha PYCCKOM SI3BIKE.

Cucrema nojpkHa obecreynBats KOPpEKTHYI0 00paboTKy aBAPHITHBIX CHTYAlMii, BBI3BAHHBIX
HEBEPHBIMH JICHCTBHAMH I0JIb30BaTe/Ied, HEBEPHBIM (OPMATOM HITH HEI0NYCTHMBIMU 3HAYEHHSAMH
BXONHBIX ~ NAHHBIX. B ykasaHHBIX clywasx cHcTeMa JIOJKHA — BLLIABATH MOJIL30BATEIIO
COOTBETCTBYIOLIHE COOOILECHHS, T0C/Ie Yero BO3BPAIIATECS B paboyee COCTOsHME, MPE/IIIECTBOBABIIIEE
HEBEPHOH (HeJONYCTHMOI) KOMaH/1e MM HEKOPPEKTHOMY BBOJY JAaHHBIX.

OKpaHHble (POPMBI J10JUKHBI [IPOEKTHPOBATHCSA C y4eTOM TpeOoBaHHi YyHUDHUKaIMH:

® BCE JKpaHHble (GOPMbI [10/1b30BATENLCKOrO MHTEPDEHCA HOIKHEI GBITh BBITOMHEHE! B €IHHOM

rpaguyuecKoM m3aiite, ¢ 0JMHAKOBBIM PAcCroIOKCHHEM OCHOBHBIX 3JIEMEHTOB YIIPABJICHHUS W

HAaBHTalUH;

* 1 0GO3HAYEHHS CXOAHBIX ONEPALHH JOMKHBI HCIIOIB3OBATHCS CXO/IHBIE rpaduyecKkue
3HA49KH, KHONKH W JpyrUe YNpaB/isiolue (HABHIaHOHHBIE) 2JIEMEHTBI;
¢ TCPMHHBIL,  HCHONb3YeMble Ul 0003HaueHHs  THIOBLIX  onepaumii  (xoGabieHue
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WH(QOPMALIMOHHOM CYIIHOCTH, peJaKTHPOBAHHUE OIS JaHHBIX), @ TAKXKE MOCIIEA0BATEIbHOCTH
AEHCTBHH N0IB30BATEIs IPH MX BHITOTHEHHM, TOIDKHBI ObITh YHUDHIHPOBaAHBI;
® BHCIUIHCE MOBCACHHE CXOJIHBIX IEMEHTOB MHTepdeiica (peakuus Ha HaBeaCHHE yKazares

«MBILIAY, TEpeKIoueHHe (OoKyca, HAKATHE KHOIMKH) JOJIKHbI PEIH30BBIBATECH OHHAKOBO

IUIA OJTHOTHIIHBIX 3JIEMEHTOB.

Wutepdeiic TpeHaxkepHoro kommiekca s obyuaemoro (rpaduyeckoe mpeacrasienue Ha
MOHHTOpE, 3BYKH, HCNONL3OBAHHE KIABHATYPbl M MAHHIYJATOPA «MBILIb») OMKEH MONHOCTBIO
COOTBETCTBOBaTh HHTEepdeiicy oneparopa ACY TIT ycranoBKy.

12.  TpeGosauns k 3amurte nupopmaunu or HECAHKIHOHHPOBAHHOIO 10CTYNA
TpeHaxepHblii KOMIUIEKC O/KEH OGECeuMBaTh TOJILKO aBTOPH3MPOBaHHBIH  JOCTYII,
HEIOMYCTHMO HATHYHE OTKPBITBIX 1 0011ero 1octyna ¢aiioBbiX B CHCTEMHbIX pecypcos.
KoMnoHenThl mopcucTeMbl  3ammTHl  OT HECAHKLHOHHPOBAHHOTO  JIOCTYNA  JOJDKHBI
obecreunBarTh:
*  WICHTHQHKALHMIO MT0Jb30BATEIS,
¢ TPOBEPKY NMOTHOMOYMI 1101b30BaTE s IPH PabOTE C TPEHAKEPHBIM KOMILIEKCOM:

& pasrpaHHvucHHE Jocrtyna IoJib3oBareieid Ha YPOBHE 3aJady B COOTBETCTBHH C pOJIEBOH
INPHHAIJIEX)KHOCTBIO.

13.  Tpebosanus no coxpannocru HHPOPMALHH NPH aBApHX

[IporpammHoe obecnieyeHne TpeHakKEepHOrO KOMIUIEKCA JIOJDKHO BOCCTAHaBJIMBAaTh CBOE
(DyHKIMOHMpOBAaHHE IIPH  KOPPEKTHOM NCpe3anyCcKe anrapatHeIX cpeacTB. JlomkHa ObITh
NPEAYCMOTpCHA  BO3MOXHOCTb  OPraHM3allHH aBTOMATHYECKOTO M  (WJIK) PYYHOr0 pe3epBHOIO
KOITMPOBAHHA IAHHBIX CHCTEMBI CPEJCTBAMH CHCTEMHOIO H 0a30BOro IporpaMMHoro obecneyenus
(OC, CYB]I), BXoasIero B cocTan ITPOTPAMMHO-TEXHHYECKOTO KOMIIJIeKCa 3aKa3uuKa.

14. TpeboBanus Kk narenTHON YHcTOTE

YCTaHOBKAa TPEHAKEPHOTO KOMIUIEKCA B UENOM, KaK H YCTaHOBKAa OTAENbHBIX wyacTel
TPCHAXKEPHOro KOMIUIEKCAa HE JIO/DKHA IIPEABABIATH JONOJHHTEIbHbIX TpeboBaHHi K noOKynke
JIMIEH3HA Ha mporpamMmHoe obecrieyeHue CTOPOHHHX TNPOHM3BOJHTENICH, KPOME CHCTEMHOIO
NPOrpaMMHOro odecneyeHus.

B cTpykType TpenakepHOro koMmmiekca me MOMKHBI HCIIOAB30BATHCS NPOrpaMMHBIE KOIbl W
QITOPHTMBI, He IpHHa/UIeKamue Mecnonnuremno.

8 TpeboBanus k TMHrBHCTHYECKOMY 0GecedeHnI0

Bee npukiaanoe nporpammuoe obecreuenue TPEHAXEPHOIr0 KOMILIEKCA Ul OpraHU3alliy
B3aHMOJICHCTBHSA C MOJIb30BATEIEM J10JIKHO HCII0Ib30BATh PYCCKHH S3BIK.

S3bIK  OTAMYHBEIA OT pyccKoro HCIIOJB3YETC B TOM Cly4ae, €ClM 3TO 0OYCIOBICHO
HEOOXOIMMOCTBIO HACHTHYHOTO OTOOpaXKeHH s OpraHoB YNPaBJICHHA, HHAMKALHH HJIH CHIHATH3AIHH.

16.  Tpebosanus k Meroanueckomy obecnievennio KTK

TpenaxepHblii  KOMIUIEKC [0/KeH CHAGKaThes  TMOJHBIM HabopoM METOAMYECKHX H
AMAKTHYECKUX MaTepHasoB, obecrieunBaomux s¢exTHBHOE 06ydeHHe OIICPaTOPOB M MEPEHOC
NpHOOPETEHHBIX HMH HABBIKOB Ha peajibHOE Npou3BoACTBO. MeTonuka obyueHHs 0MKHA CTPOHTHCS
Ha COBPEMCHHBIX KOMINLIOTEPHBIX MpPHEMAaX YCBOEHMS, 3aKPEIUIEHHS M MOMICPKAHHA Oa30BbIX
HABLIKOB M KOMIUIEKCHBIX YMEHHH, HEOOXOMMMBIX ONEPATOPY IPH BBINOJHEHHH CTaHJapTHLIX H
HEIITATHBIX JICHCTBUI 110 ynpasaenuto TI1.
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B pykosoactae HHCTPYKTOpA JI0/KHBI OBITh JaHBl MOAPOGHBIE yKa3aHHs I10 CO3/1aHHIO
ClicHapHeB, y4eOHBIX TEM U TECTOB.

17.  Ob6yuenmue
*  Kype s MHCTPYKTOPOB KOMIIBIOTEPHOrO TPeHHHTa

HmarensHocTs Kypea 2-5 nneii. Llens kypca — o6yuenne meromuke KOMITBIOTEPHOIO TPEHHHTa
1 BO3MOXHOCTSM CTaHIIMH HHCTPYKTOpA.

* Kypc no conpososiennio Tpenaxepa
Hemp — o6yyenue HeoOXoauMomy MHHHMAILHOMY 00beMy KOHQHrypanuu Tpenaxepa
Ha3HAYEHHbIX 3aKa34HKOM CHEL[HAIHCTOB.

[lo  wroram npoxoxnenus KypcoB  HcnonnuteneMm  BbimaioTcs COOTBETCTBYIOILIHE
yAocToBepeHHs (cepTHHUKATHI).

18. Jokymenranus
HUcnonuurens obecneqnt CIEYIOMHA MHHUMAIBHBIH 00BEM TeXHHYECKOl JIOKYMEHTALIHH 110
Tpenaxepy (2 ak3. Gymaxuoii u SNICKTPOHHYIO BEPCHIO):
= PYKOBOJCTBO HHCTPYKTOpA;
- PYKOBOJICTBO OIlepaTopa;
- PYKOBOJICTBO 110 CONIPOBOXKIEHHIO H IKCIUIyaTal i TpEHﬂ)KCPHBIX KOMIIJICKCOB,
- PYKOBOJCTBA MOJIb30BATEIA 10 [OCTABIAEMBIM KOMIIOHEHTAM Cpe/ibl pa3paboTKy.

19. Monrax u nposegenue ITHP

Henonuurens nomken obecneunts MOHTaX, HacTpoiKy u nposesnenue [THP no KTK B 06sneme
HEOOX0MMOM ISl HOPMAJIbHOI ero IKCILTyaTalty.

20.  TI'apanTun

Cpok rapanTHm Ha mocTaBIseMOe CHCTEMHOE H cnenuannsuposannoe 10, a takxke ycrpanenus
HCHCTIpaBHOCTeH (HeTouHOCTelH) McnonnuTenem no/mken COCTaBJIATh HE MeHee 24 MeCs1eB ¢ MOMEHTa
TNOMHCaHKA AKTa CaYH-IIPHEMKH paboT o nocjeaHeMy Jrtamy.

B rapanTnithoe 06s3aTenseTBo TaKKe 10IKHLI OBITh BKJIIOYEHBI YCIIYTH 110 MojiepHH3aiuu [10
KOMIIBIOTCPHOTO  TPEHAXEPHOIO KOMILIEKCA CBA3AHHBIE C OKOHYAHHEM [IHP ©a ycranoBke wu
BHECCHHEM HEOOXOIMMBIX M3MEHEHUI! B TeueHHe FapaHTHHHOIO CPOKa, B T.Y. IIPH H3MEHEHUH cocTasa,

cXeM 00BA3KM 00OpyHIOBaHMS. CpeacTB ynpapienusi, Cb u [1A3 u TexHOMOrHYeCKMX napamMeTposB
oObeKTa.
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