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Tpenascepitotle KOMIAERe s 2 SOPURYUHUPVION T VOIRAIOERY HEXd ABS (MO «Caasnedmp-AHOCS.

1. O6mue TpedboBaHHA
1.1. Tpebyercs KomnuroTepHBIA Tpenaxepubii Kommnekce (KTK) mra obydeHus OnepaTopoB

TeXHOTOrHUECKOTO IPOlecca rasodpaKiMOHUpYIOmed yCTaHOBKH, o6ecreunBatOIIMH:

. poppnuenue GesomacHoctH M 3(EKTHBHOCTH MNPOM3BONCTBA BCIEACTBHC MOBKIIEHHS
xBaudUKaIMHU NEpcoHana,

- O3HAKOMIIEHME TIEPCOHATA ¢ TCXHOJIOTHUYECKOH cxeMoil Texsonoruueckoro nponecca (TII),
paznenaMM  TEXHOJOTHYECKOrO  perjiamenTa, XapakTepUCTHKaMH  00OpyIoBaHus,
pacrionoxenreM 06OpylOBaHMA Ha MECTHOCTH, €O cxeMOll YNpaBiieHHS OTCEYHOH
apMatypoif;

- obydeHue M OTPAOOTKY MPAKTHIECKUX HABLIKOB Ha KTK obecneuusaromue ocsoerue T1I u
cHCTEMbl YIPABICHWSA, TYCKa, IIaHOBOK H aBapuiHON OCTAHOBKH B THIOBBIX H
crenudUHeCcKHK HEMITATHLIX CHTYalUAX 1 aBapuix;

- yIydiieHHE AHATHOCTHYECKOTO HABBIKA ONCPATOPOB;

- [0 xenaHWio 3aKa3umMKa IEepHOMYEcKi TpeHWHT 1o Ilnany JToKanu3ally U NMKBH JALHH
aBapui, BO3HHMKAIONMX KaK OT BHEIIHMX, Tak H OT BHYTPEHHHMX BO3MYyLIeHWH (B T.1.
HapymieHuii B paboTe, OTKAa3O0B, HEHCDPaBHOCTEH M IOJIOMOK PasiM4HBEIX  BHJOB
oG0Py IOBAHUSA)».

1.2. KTK momkeH YAOBIETBOPATH TPEM OCHOBHBIM TpeboBaHuAM: (YHKIHOHATBHOCTD, TOHHOCTS,
MacITabHOCTh.

OT KOMIBIOTEPHOTO TpeHakepa TPeOyeTcs BBICOKOTOUHOE BOCIPOM3BEJEHHE XOja
TEXHOJIOTHYECKOro NpoIecca, paboTsl CACTEMBl YIPABICHHA H CPEAbl OIIEPATOPCKOro YIpaBIeHHA, a
TaKKe NPABAIBHOE OTPKESHAE PEAKIHN TIl Ha M3MEHEHHS KayecTBa ChIPhH, 3arpy3Kd, BHCIIHHX
ycropuii (TeMneparypa OKPYXAIOLIETro BO3ZyXa u np.). TpeHaxepHsli KOMIUIEKC He OJDKEH
¢opMEpOBaTE HABBIKH, MNAIOMIHE oTpuuaTenphbii 3¢dexT 1npH nepexoie B PealbHBIC YCIOBHA.
Hagbiks, GopMHpyeMble Ha TPEHAMKEPE, NOMKHBI TO CBOGHl CTPYKTYpE COOTBETCTBOBATb HaBhIKAM
TPYAOBOH JI€ATENIBHOCTH.

1.3. TpeHaxep JOMKEH [PEANONAraTh peali3alnio CEAYIOIHX BO3MOXKHOCTEH:

- oBeCHedyHBaTh BO3MOXHOCTH OTPabOTKH HABLIKOB, KaK WHIMBUAYAIBHO, TaK H B COCTaBe
Hpurazibl MM €€ 4acTH;

- [O03BONMT, OTPabaTBIBATh HABBIKH  YNPABIEHHA  MpOUCCCOM B obreme  BceH
TEXHOJOTHYECKOH CXEMBI YCTAHOBKH;

- JIocTYN KO BCEM DIIEMEHTaM YNpaBicHHA (pacnipeneNeHHas CHACTEMa YNpaBICHMA (PCY),
3aMBMKKH (B T.4. Py4HBIE), HACOCH H T.[.) AO/DKEH 00eCmevHBaThCA ¢ KaXI0ro pabouero
MecTa, BKIodas pabovee MECTO HHCTPYKTOPA,

- ajamW3 MOTCHUMAILHOM ONACHOCTH HA YCTAaHOBKAaX, HampuMep, MO MCTOIHKC «Yro
IIPOU3OHAET, ECITHY;

- pa3paboTKa CIIEHApHEB TEXHOJOTHYECKOre peKHUMa, apapuit ¥ MHIUACHTOB K 0OpaboTKa
JefCTBHI IO MX KOMNEHCAIHH; IEMOHCTPAIHA BO3MOXHDIX [IOCSIE/ICTBUH aBapHid,

- BOCIpOH3BEACHHE ABAPHi, HMEBLIAX MECTO HA KOHKPETHON YCTaHOBKE HIH aHATIOTHYHBIX
eit;

- YCIONB3OBAHME KOMIBIOTEPHOTO TPEHAKEPA B PEXUME PEANLHOTO BPEMEHH JUIA obpaboTku
nefcTBHI MO JOKaNM3alUi ¥ JIHKBHIAHK HEIITaTHLIX cHTyauui ¥ aBapHid.

14. OcuoBaHueM IS pa3palOTKH TPEHAXEPHOro KOMIeKca ABNACTCH 1. 2.11 «O0mux npagui
B3pHBOGE30ONAcHOCTH  JUIS  B3PBIBONOXAPOOACHEIX XUMHUECKHX,  HeQTeXUMHYECKUX  H
HeTenepepabaTEIBAIOIIMX NPOU3BOACTEY.

2. Tpebopanus K TPEHAKEPHOMY KOMILIEKCY
2.1. HcnosHuTEDh HDOCTABIAET:
- mporpammHOe OO€CTeYeHHE TPEHAXEPHOIO KOMILICKCA razohpaKIMOHHpYIOIIEH YCTAHOBKY
(MareMaTHUCCKas MOJEN IIpoLiecca, [1O crannuu uacTpykropa, IO onepaTopcKux CTAHIIAH);
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- JOKyMeHTallug OTeparopa, MHCTPYKTOpa U MPOrpaMMHCTa {(kondurypatopa);

- HeobBXOXUMEBIE TULIEH3HM Ha MPOrpaMMHoe obecneycHue,

- c¢pexcTBa  ceTeporo  obecreuyeHHs B obbeme  HeoOXOOHMOM  IJisi  HOJHOLEHHOI'O
(PYHKIHOHMPOBAHUA TPEHAXKECPHOI'O KOMILIEKCA.

2.2. Jlomxua OBITH NpPEIYCMOTPEHA BO3MOMHOCTL YCTAHOBHTE Tpenaxep B oONeparopHOH
ra3oppakLLMOHUPYIOIIEH YCTAHOBKH.
2.3, 10 KTK A0/DKHO TOIEPXUMBATE OJJHOBPEMEHHYIO paboTy HE MeHee AeCATH pabounx MecCT.

3. Hudopmauus, npejocTapasiemas 3JakazynKom
3.1. Huadopmanus o TII
Jakazuuk mepeaact Ucnonaureno cnenyiomyo uudopmaimio o TI yeraHOBKH:
- TEXHOJOTHYECKHME CXEMbI NTPOLIECCA;
- NepeycHb H XapaKTePHUCTHKHM TEXHOJIOMHYECKOro 000py 10BaHHUS;
- TEXHOJOTHYECKHH perjaMeHT YCTaHOBKH,
- nUaB JoKanM3anuM M nukeuaaunns apapuii (IIJIA) yeraHoBKY;
- XapaKTepPUCTHKH PEXMMOB paboThI YCTAHOBKH, JIAHHBIE 1aOOpATOPHBIX AHAIU3OB ChIPbA 1
MOMYyYAEMBIX TPOJAYKTOB;
- ONMCAHHUs NpOIeayp MycKa W OCTAHOBA, BO3MOXKHBIX HELITATHBIX, aBapHHHBIX CHTYALHH M
JIEHCTBHH OMEparopoB.
3.2. Hudopmauus o CHCTEME yNpaBICHHA
Jaka3uuK nepenacT MCnoiHuTEmo Cenyouyro HHHOPMALHIO:
- pabouuil HPOEKT CHCTEMBI YIIPABICHAA K CHCTEMBI MpPOTHBOABAPHHHONA 3aLHUTH;
- xapakTepHcTUKH cucTeM [TA3 n perynupoBatus, ICPEUEHE TEXHOIOTHUECKHX 1apaMETPOB,
JMANa30HLl HMX WM3MCPEHMs, YCTABKM, PEIJIAMEHTHBIC M aBAPHHHBIC  IPAHMLEL,
XApaKTEPUCTHKHA HCIIOTHHTENBHBIX YCTPOHCTB.

4. TpeGosanus K HCTIOJHEHHIO YIEMEHTOB TPEHAKEPHOT0 KOMILIEKCA

Tpenaxep TpejcTapiser cOGOH KOMIUIEKC MPOrpaMMHbBIX M allapaTHBIX CPEACTB, AOCTYT X
KOTOPHIM OINPERENseTcs THIOM aBTOMAaTH3HPOBAHHOIO pabouero mecta (APM) u HacTpauBacMbIMH
TipaBaMH.

JloKHBI BBITH IPEYCMOTPEHb] CIEAYIOLHEe pabouue MeCTa:

- APM uHCTpYKTOPA,

- APM ofyuaemoro (omnepaTopa).

IlporpaMMHBIe CPEICTBA TPEHAKEpA JIOKHBI (YHKIHMOHHPOBATh B JIOKAGHOM CETH H
oBecmenBarh OJHOBPEMCHHYIO paboTy Cepsepa MOJIENUPOBAHUSA YCTAHOBKM, aBTOMATH3HPOBAHHOIO
pabouero mecta (APM) HHCTPYKTOpa H /IO ACCATH APM o6yuaempix. Cepsep MOACTHPOBAHHA MOXKCT
6u1Th coBMelileH ¢ APM uncTpykTOpa.

4.1. APM uncrpykropa.

APM HHCTpYKTOpa J0IKHO HMETh CPEACTBA IS CO3/1aHUS M pelaKTHpOBAHMA YIIPaXKHEHBHH,
OIlepaTHBHOTO YNPaBIeHHE TPESHHPOBOYHBIM [IPOLECCOM, AHAIH3A M ONEHKH Pe3yIILTATOR TPEeHHHIa Ha
OCHOBE ABTOMATU3HPOBAHHOTO KOHTPO/A JCHCTBAN 00y4aeMBIX € BHIBOIOM PE3yIbTAaTOB TPEHHAPOBOK
Ha nedaTs. BeixonHble GOPMBI Pe3ylLTATOB TPEHHHIA COTACOBLIBAIOTCH C 3aKa3yukoM B IIpolecce
BBLIUIOJIHEHUA padoT.

Ha paGouem MecTe MHCTPYKTOpa TaKXe [IOJDKHA OBITh TPEeAYCMOTpPEHA BO3MOXHOCTH
MOHHMTOPUHI'A ¥ YIIPABACHHS TPOLECCOM, BIIIIOUAS PCY ¥ o0BEKTHI, PACIOTOMKEHHBIC K110 MECTY .

T



Tpenanceprniil KOMILICRT O30 SO par Ui prioufen Yemamoory jexd NS (4O w Crasnedmn-AHOU .

MunrManbHbli Habop HHCTPYKTOPCKUX QyHKIMH BKIOYaeT B ceda:

- BbIOOp HAYANBLHBIX YCIOBHH MOIETHPOBAHHS,

- WMHATALMIO WITATHBIX, HEINTATHBIX U ABAPUHHEIX CHTYallHH,

- Habop oTkasoB s mobo# eIUHAUB! 00OpYNOBaHUs (38/IBHIXKKA, KIJIAllaH, JAaTYHMK H T.4.)
NPUCYTCTBYIOIIEH Ha yCTAHOBKE;

- axTuBH3anMio GYHKUWH yRAIEHHOrO yIpaB/ieHUs;

-  HMHTALHK MWIMECHEHHUA BHELIHHX YCIIOBHH;

- ZBTOMATHYECKOE W pyYHOC 3aIIOMHMHAHUE COCTOSHHI (MOMEHTAIbHBIX CHUMKOB) TII;

- BLIGOp H AKTHBHU3AIMIO MOMEHTAJIBHBIX CHHMKOB [IPOIIECCa;

- pemaKTHpPOBAHME, 3AIIMCh M AKTHBH3ALMIO TPCHUPOBOYHBIX YNIPaXHEHUH;

-  pelakTHpOBaHHE, 3allHCh ¥ AKTHBU3ALHIO CIICHAPHEB,

- PpeJaKTHPOBAHME HCXOIHBIX NAHHBIX M HACTPOCK MATEMATHYECKHX MOJeJIieil anmaparoB H
o6opy ioBanus (KOHCTPYKTHBHBIE apaMeTpl, KCIUTyaTallMOHHbIE XapaK TepUCTHKH H T}

- aKTUBH3AIMIO PEKHMA aBTOMATH3HPOBAHHOTO KOHTPOJIS ¥ OLICHKH NeHCTBUH 0Dy4aeMBbIX;

- NpOCMOTp 3HA4YEHHH, TPEH/IOB U ATAPMOB NEPEMEHHBIX TEXHOIOTHYECKOro MpoLecea;

- [POCMOTp BHYTPEHHHX NEPEMEHHBIX MOJEIHPYEMOro npouecca (TEMneparypsl, JaBlIeHNA,
PACXOJibl, KOHLEHTPALMHE, COCTABb! IPOAYKTOB U T.1L.);

- BeleHMe, 3aNOMMHAHME M TeYaTh [OpOTOKONA ceaHca OOYYeHHs, BKIIOYad BCC
BMEIIATCIIBCTBA MHCTPYKTOpa M ONEparopa B XOA MOJENHPYEMOro Impouecca, a TakKe
co0DILEeHMs CHCTEMB] ATTAPMHPOBaHHA;

- nommepxanme pexumos «[IprHocranoska»/«3anyck MOIENHPOBAHMA» M HM3MEHCHHE
CKOPOCTH MOJIETTHPOBAHHUA [IpoLecca;

- IevYaTh Pe3yNbTaTOB TPEHHHIA;

- CcrnpaBo4HyIO cHcTeMy Ans MucTpykTopa.

42. APM Ob6yuaemoro.

APM o6yuaemoro momxHo oOecneuMBaTh pETHCTpauMIo oOy4aeMoro, €ro JocTyn K
YIIPaBJICHHIO BCEMH 00BEKTaMH, IMYNHPYEMBIMU Ha TPEHAXKEPE, ¢uxcHpoBaHye M coXpaHeHue B Oase
JaHHBIX Bcex neficTBuil 06y4aeMOro Juil TOCIEAYIOLIET0 aBTOMATH3MPOBAHHOTO aHANH3d H OHCHKH
pe3y/IBTaTOB TPEHHHIA.

Cocras noacucreM APM o6yyaeMoro cleayiomuii:

- umuTatop PCY u I1A3;

-  VMHTEpaKTHBHAA TEXHOJOIMYECKad CXema arperata (MMHUTATop CHCTEM H obopyaoBaHMA,

PACIIONOKEHHOTO B ONEPATOPHOMN Ha ILHUTE U 32 TIPEAENaMH OIEPaTOPHOH — «B HoJIe»).

4.2.1. HUmurarop PCY.

Wntepdeiic omeparopa PCY na TpeHaxepe JOMKEH IOMHOCTBIO COOTBETCTBOBATH
ucrons3yemoit Ha ycrasoske PCY Yokogawa (Centum CS 3000), Bxmo4Yas MHEMOCXEMBL, OIOKH
yIpaBjieHusi, TPEHAB! U JIPYTHE 3JIEMEHTH MOHUTOPHHT U YIIPABIICHAA MPOLECCOM.

Y omneparopoB HE JOIDKHO BO3HHKATh TPYJAHOCTCH NpM MEpPexone ¢ peaIbHOM CHCTEMBI
yIIpaBNieHHS K TpeHaxepy H Hao0opoT.

[Ipu mogenuposanuu PCY u CBullA3 moimkHEl MCIONB30BATHCS KoHurypammonHsle ¢ainn
neitctyromei PCY ycranoeku. JlomkHa 65ITh NpefycMOTPEHa BO3MOXKHOCTb BHECCHHA H3MEHEeHHUH
PCY u CBullA3 nocpencTBOM aBTOMAaTH3HPOBAHHOTO OOHOBIEHHA B KTK xoH}HIYypalHOHHBIX
daiinos ¢ aelicTyromei PCY ycTaHOBKH.

IlocTyn K OCTAIBHBIM SNEMEHTaM HE aBTOMATH3MPOBAHHOrO YNPABICHMA JODKEH
OCYILECTBIATECS ¢ IOMOLIBIO HHTEPAKTUBHON TEXHOMOTHIECKOH CXEMBL.
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4.2.2. WutepaxrusHas TexHonorpyeckas cxema (MTC).

VIHTCpaKTHEHAS TEXHOMOTHUECCKAA CXeMa JOJDKHA BKITIOYATh BCKO TCXHOIOTHYECKYIO LENOHKY
YCTAHOBKM, BKJIIOHAs! BCIOMOraTeNbHbIC (OXNAXKICHHE HACOCOB, pa3BoKa o6opoTHO#t BOIBI, Napa,
asota u 11p.) Ha Texnonorryeckoii cxeme 10/nkHa OBITh CMOJICIHPOBANA BCS pyUHAd apMaTypa.

Brnos UTC oimkeH ocylnecTBaaATheA ¢ iroboro paboyero Mecra.

JlocTyn Ko BceM 0GBEKTaM YNpPaBlICHHs, MOISTHPYEMBIM B TPEHAKEPE W PACIONONKCHHEIM B
OlEpaToOpHON Ha IMMTE WIHM 3a IpeJeaMH ONepaTopHOH (WMTHI yMpaBNCHHA, py4Has apMaTypa,
TOpENKY Meyel, OpTaHbi YNPaBICHUA HACOCOB, IBIMOCOCOB H T.1.), AOKEH OCYIECTBIAeTCA C
MOMOLIBIO MHTEPAKTHBHOMN TEXHONOTHYECKOH cxembl. Opranel yMpasleHus AOIKHBL MPEACTABIATLCH
cpenciBavy TpaduKd, WX BHEMIHMH BHA JAOMKeH ObITE MaKCHMANbHO npuOIKed K peanbHOMY, a
JIOTMKa yIIPaBIeHHs H PEaKlis Ha YNpap/sioLKe BO3ACHCTBHSA I0JDKHBI COOTBETCTBOBATE PEATbHEIM.

Ha WUTC nomxHs! oroGpaxarbcs TOUKM orTbopa mnpod MPOAYKTOB C BO3MOXHOCTBIO
oToGpaxeH s COCTaBa MPOAYKTa B peallbHOM BPEMEHH.

Texuuueckas peannsauns UTC nomkna ObIT OCYIIECTBICHA HA 6aze [1IK ¢ LCD-MOHHTOPOM,
AHATOTMYHEIM, YCTAHOBJIEHHBIM B OMEPATOPHOH, € BO3MOMHOCTBIO [NOMONHUTENBHOTO MOAKIOYCHHS
TNPOMBILUICHHOrO CEHCOPHOr0 MOHUTOPA.

5. Tpebopanus kK TpeHaXKEepHOH Moae/ M

MoeIHpOBaHHE TEXHOJIOTHUYECKOTO Mpolecca JOKHO OCYLIECTBIATECA Ha OCHOBE PEICHMI
JMHAMHYECKAX CHCTEM HeNMMHEMHBIX IMQOCpeHIMAILHBIX YPaBHCHHHA XUMHYECKOH KHHETHKH,
ypaBHEHHH COCTOSHAS /N ONMHMcaHus (asoBbIX MEPEXOLOB, ypapHeHH# TeIo- ¥ MaccooOMeHHbIX
IIPOLIECCOB, YPABHCHMH TEIUIOBOr0 M MATEPHAILHOTO fanaHca KOMIIOHEHTOB MPOAYKTOB, a TaKxke
CHCTEM ypaBHEHHUIt THAPOJMHAMUKH H I'BIPABIHKH.

Buifop MaTeMaTHYECKOTO aNNapaTa MOAEIMPOBAHHA MPOLECCOB M  AINapaToB  HOIDKCH
OCYLIECTBIATECA ¢ YYETOM HeoOXommmoH JUIA uesiel oOy4eHHss TOYHOCTH H CTENEHH JeTalu3allliH
[IapAMETPOB NPOLECCOB MPUMEHUTEILHO K PEXHMMAM HOPMANLHOTO $YHKIHOHMPOBAHHSA ¥ aBAPUHHBIM
cuTyaruaM. Mogenu Z0JDKHBL 06eCneynTh pacyeT BCEX M3MEPSEMBIX HA YCTaHOBKE IUCTAHLKOHHO H
10 MECTY [apaMeTpOB H COCTAaBOB BCEX OTOHMpaeMBbIX npo6 BO BCeX PEKMMaX (YHKUMOHHPOBAHHIA
arperata, BKIIOYad aBapuiiHble CHTYallMM K IYCKOBBIE OIEPALMH. Jna MMHTAUHUH aBAPHHHBIX
CHTyaluuii He NONYCKASTCH MCIONIB30BAHHE MATEMATHHCCKUX Mojenei, NOMyYeHHBIX B pe3ynbrare
06paGOTKH CTATHCTHYECKOH ME(OPMAIIMK, OTPKAIOMIEH ITATHYIO SKCILIYaTAlKIO arperara.

Mogens AOIDKHBL OBITH ANANTHPOBAHB! K KOHKPETHBIM YCIIOBMAM YCTAHOBKH MO PEXMUMHEM
niapaMeTpam, 0003HaYCHUSM U ONIHCAHUAM nosuimii, 06ss3xke KMIT u A, mxanaM npubopos, TpaHALIAM
CHUIHAJIM3aIH#A U T.I1.

Mojieny JOOKHBI OTMHCHIBATH HOpManbHOe (YHKUHMOHHDOBAHME arperata B0 BCEX
TIPENYCMOTPEHHBIX TEXHOJNOTHYECKHX PpEXHMax, a TakKe paboty ofopynoBanus, OCHOBHBIX H
BCIIOMOTATEILHBIX TEXHOJIOTHYECKHX JIHHMI [P TMKBRAALMK aBapHHHBIX CHTYalMH.

B MoZenix HeOOXOIMMO YUMTHIBATH TETUIOOOMEH ¢ OKpYyXaromieH cpeno¥, NpHBOAALIMH K
OCTHIBAHHIO AMIAPATOR M TPYOONPOBOIOB NPU KX OTKIIIOHCHHH U IIPCKPALICHHH MONATH NIPOLYKTOB.

B Mojensx OO/DKEH BHIMOJHATHCH ABTOMATHYCCKHH KOHTPOJDb cODIIOJcHNs MpaBUi MYyCKa,
JKCIUTyaTALME W OCTAHOBKM OGOpYNOBaHMs, HApYIEHHE KOTOPLIX MOXET [PHBECTH K aBapHHHLIM
CHTYALIsM MM paspylleHuio obopynosanus. [[MHaMHYECKHE XapaKTepHCTHKH MoJieNiell annapaTos
JIOIDKHBI OTPAXKATh PealbHyO (MM MaKCHMAIbHO NPUGIMKCHHYIO K PEaTbHOM) peakuuio 06BeKTa Ha
BO3MYILCHUA | yIPABIAIONINE BO3AEHCTBHS. B KayecTse TAKUX BO3MYIICHHH ClEyeT paccMaTpHBaTh
pacxozsl (3arpy3Ka 10 ChIPbIO, PacXo/l 11apa, TOIIMBA, TENNOHOCHTE, OpOILEHUA H T.11.), JaBICHHUA,
COCTAB ¥ TEMIIEPATYPY TIOTOKOB, H3MEHCHHA TEMIIEPATYPbl OKpY KalolIeil cpesl, a TAKXKe CICNYIOIHE
OTKa3bl 000py/IOBAHHUA:

e KoMIuleKcHBIE HAPYLIEHHS UIMPOKOro JEHCTBHA!
- OpexpamieHHe TOJauy 3EKTPOIHEPTHH K CHIOBBIM IIPHBOJAM 00opyrOBaHKA,
- JpeKpallieHHe [OAa%M CHKATOro BO3AYXa K IPHBO/IAM PEry/THPYIONUIHX KIAMaHOs;
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HapyIICHHE OJa4H I1apa;

TIpeKpalleHHe II0Ja4YH BObI UM OTKa3 2JIEMEHTOB CHCTEMBI BOJIONIOATOTOBKH,
npeKpalleHue IoJauH ChIPb;

pasrepmeTru3aius TpybonpoBoiIOB;

cpabaThIBaHHE NPEJOXPAHHATENLHBIX KIAaHOB;

I10%Ap HA YCTAHOBKE HJIM B OTAE/IBHBIX MOMCIIEHMAX (C MOCHEAYIOIMM MOIEIHPOBAHHEM
paboThl CHCTEMB! [IOXAPOTYLIEHHUA);

3ara30BaHHOCTh MIOMEIIEHHHE H BRIOpoC B aTMOc(epy B3PBIBOONIACHEIX IIPOIYKTOB;

JpyTHe aBapHiibie cuTyanun B pamkax [UIA.

OTKa3bl HACOCHOr0 000PYIOBAHHA:

OTKa3 3JIEKTPOABUIaTeNs HACOCA;

0TKa3 MyCKOBOH anmaparyphl;

3aropaHHe HAcoca,

OTKa3 CHCTEMBI OXJIKIEHHA HAcoca;

pasrepMeTH3allHs Hacoca,

NajJeHHe MOIHOCTH HACOCA;

OTKa3, CBA3AHHBIN ¢ JTATEIbHONH paboTOM Ha 3aKPBITHIH BHIKHJ;

¢6poc Hacoca NpH omKbKax B IIPOLECCE IMyCKa MIIH OITyCTOLICHHH MMTAIOIIAX EMKOCTEH.

OtKazst BO3AYIUHBIX XOJIOMUIBEHAKOR!

0TKa3 €K TPOJBUraTeNs;
OTKa3 IYCKOBOH anmnapaTyphbl.

OTka3sl JaTHHKOB.

HCKa)KEHHE NMOKA3aHUI B CTOPOHY YBENHYCHHS UM YMEHbBIIECHHS,

CMelleHHe NoKazaHuil npubopa B CTOPOHY 3apaHee 3a/JaHHOM OTMETKH C IOC/IeNYIOIIHM
«IATHIIAHHEM »;

npeiit mokasaHui B 3aJaHHBIX NTPeAeax;

OTKa3 JHATHOCTUKH.

OTxassl peryMpyIOINX KIaNaHoB, OTCeKaTened:

OTKa3 PETyIHPYIOLIEro KianaHa B MONOXEHHH, COOTBETCTBYIOLIEM OTCYTCTBHIO IIOJauM
CKATOrO BO3YyXa;

OTKa3 peryaupylollero Kiamnada B nonoxeHus «OTKpBITY;

OTKA3 PEryIMpPYIOILETO KIaNaHa B IION0KEHHH «3aKPbIT,

OTKa3 PeryJMpyoLIero KiianaHa B TEKYIIEM MOOKEHHH.

OTKa3s! 3aJBHXEK:

HECAHKITHOHHPOBAHHOC OTKPBITHE,
HECAHKIIMOHHPOBAHHOE 3aKPBITHE,
3aKNHHHBAHUE IIOBOPOTHOIO MEXAHHU3MaA,
nageHue KIJIIHHA,

OTKa3bl TEXHOJIOIHYECKOTO 000pyA0BaHNA !

NEPECIIOITHEHHC,

OIIYCTOLICHHE,

pasrepMETH3AIMA;

3aropaHHe;

Cp&GaTbIBaHHe NMpeaOXpaHUTENIbHBIX KilAITaHOB.

[Tpouwre cuTyaru:

H3MEHEHHEC KadeCTBha TOIINMHBA,
H3IMEHEHHE CoCTaBa CbIPbi,;
H3MEHECHHE TCMIICpaTyphl OKPYXalolIEro Bo3ayxa.
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Mozgenu pasNMuYHBIX BHAOB aNNApaToB M OOOPYNOBaHMA MOMKHBI C ONPENENCHHOH s
KAXKJIOTO THIA 060pY(0BAHMS CTENEHDIO ANEKBATHOCTH YIOBNETBOPATE CIIEYIOIIMM TpeOOBAHUAM:

TenaoobmenHoe obopynoBaHue

K naHHOMY THITy 0GOpYAOBaHHA OTHOCATCS TENIOOOMEHHHKH, XONONHIBHHKH, XOTOAMIBHHKY-
KOHICHCATOPHI, ANNApaThl BO3AYIIHOTO OXJax/eHus ¥ puboiinepsl. B momemsix TeII000MEHHHKOR
JIOIKHEL YIUTHIBATHCS TEMIIEPATYPHEIEC 3aBUCHMOCTH TEILIOU3HHECKHX CBOACTB TENJIOHOCUTENEH, a
TaKKE BOIMOXHbIE (hajosble nepexonpl. [ CHCTEM, CBA3GHHBIX C KOH/ICHCALHEH mapa, JOMKHA
YYHTHIBATbCS PaboTa KOHICHCATOOTBOAYMKOR. [UIst ANMapaToB BO3AYMIHOTO OXIAXKACHH HeoOX0AMMO
YUHTHIBATh 3aBHCHMOCTb CTEIIEHH OXJIaXIeHHs OT 060poToB nBuraresnd. B Monenax TENI00OMEHHOTO
obopynoBanus OODKHA OBITH yYTEHA BO3MOXKHOCTH Pa3repPMETH3AUMH BHYTPECHHHX ITYHUKOB TpY6 M
BHemHKMX TpyGomporomos. TeMmeparypa OKpPYKaOIIETO BO3AYXa CUATACTCH MOCTOAHHOM A1s BCEH
MOJIENH, OJHAKO, JUIi MHCTPYKTOpA JOJDKHA OLITH MpenocraBieHa BO3MOMXKHOCTL €C H3MCHCHHS. Jns
TeITOOOMEHHHKOB, OXNaXAaeMLIXx o00OpoTHOH BOIOH, TemmepaTypa BOABI HE 3amacred, a
pacCUATHIBAETCA Ha OCHOBE MOJICTMPOBAaHMA (YHKIMOHHPOBAHUS ob1el cucreMil BogocRabxerus. B
MECTax pasMelleHHs npo6OOTOOPHUKOB JOKHBI OBITH 0becreueHa BO3MOXHOCTE BHIBOJA COCTABA M
JIp. XapaKTepHCTHK [TPOYKTOB.

Hacocnl

Hacochl MOJENHpYIOTCS Ha OCHOBE JaHHBIX TEXHHYECKOIO Macmopra WA  KPHUBBIX
TIPOM3BOMTENBHOCTH. JIIT HaCOCOB [OJDKHBI MOJCIHPOBATRCS TEMNOBBIE IIPONECCEHL (c ydeToMm
HajHuua ¥ paboThl CHCTEMBI OXJIAKIEHUA), CTENCHD JeTATH3AIMHN KOTOPBIX ONPEALTIeTCA YCTaHOBKOHR
naTuukoB Temneparyp. lIpum MO[eNTHPOBaHMM JIOJDKHB! YYHTHIBATBCA XapaKTepHBIE HAPYIICHUA
paboTocnocoOHOCTH H KOHTPOJIMPOBATECS IPHHATHIA MOPAAOK MYCKa H OCTAHOBKH HAcOCa. B monenu
Hacoca J0/DKHA GbITh IPeayCMOTPEHA HMHTALMA OIIEPALIHHM 110 IPEHHPOBAHUIO.

EMKocTH

TlaB/ieHHAe, TEMIEpATypa H YPOBHH XHKOCTH ONPEJC/AIOTCA Ha OCHOBC ypaBHEHHUH TENIOBOro
¥ MAaTepHanbHOro OanaHca ¢ YYeTOM Haju4us CHCTEM [OJ0rpeBa M OXJIaX/ICHHA. Pacnipenenenne
KAZKMX (€CTH WX HECKOJBKO) H Ta3oBoH (a3 mo obbemy, MECT PacrloONeHHsd MONAIOWMX U
BBIBOJUAIIHX TPYOOIIPOBOJOB, & TAKXKe NaTHMKOB YPOBHEH ONPEICIAIOTCA MCXOMAA U3 KOHCTPYKTHBHAIX
ocobenHocTell emxocTeit. JomKHBI y4uTHIBaThbcA 3(QEKTHl, CBA3aHHBIE C OIYCTOINCHHUEM H
nepenondenneM emxocredl. B Monensx emxocTed HeOOXOMHMO YYWTHIBATH (a30BOE COCTOSHHME H
paBHOBECHE TIAP-KUIKOCTD IUI XPAHALIMXCH IPOAYKTOB, d TAKKE BO3MOXHOE HAINYHE BOJAHOTO Hapa
¥ BO3AyXa.

Kononusl

BXOAHBIMH  IIEPEMEHHBIMM  [1apaMeTPaMH IIPK  MOJCHMPOBAHMM  KOJIOHHBL  ABJSKOTCH
KOMIIOHEHTHBIM COCTaB, KOJMYECTBO M TEMIlepaTypa ChIpbd; pacxoJ W TeMIepaTypa BO3BpaTa
«ropsueil cTpyn» (1A KONOHH ¢ pUOOANEpOM - pacXoi M TEMIEpPAaTypa ropA<ero TEILJIOHOCHUTENA );
pacxoji mapa, noaBaeMoro B KOJOHHY M CTPHIINKHTH; PAaCXO/Ibl H TEMIICPATYPa NOTOKOB OPOIICHHS.

MonenHpoBasie KONOHH JIOJDKHO OCYIUECTBIATHCA Ha OCHOBC HEPAaBHOBECHBIX MojeneH,
ONMCHIBAIOMKX HEOMHOPOMHbIE Au(dy3NOHHbIE MACCOOOMEHHDIE IPOLECCH! MEXY rasoBOi M XHIKOH
(asaMi M OTPAKAIOIKX 3aBUCHMOCTH ((GEKTHBHOCTH paboTh! TAPENOK OT NAPOBBIX U JKAIAKOCTHRIX
IOTOKOB B KonouHe. Pa30Boe paBHOBECHE JOJDKHO PAaCCUHTHIBATHCH HA OCHOBE YPABHEHMH COCTOSHHMA.
JIist HEKOHAEHCHUPYIOIIMXCA M IEIKMX KOMIIOHEHTOB JOJKHBI yIHTHIBATHCA 3¢ GeKTH B3aUMOACHCTBHS
(HengeansHOCTH). JMHAMHKA TOTOKOB JKHAKOCTEH W HapoB, TEMIIEpaTypa, HaBiCHHE, COCTaB M
YPOBEHb KHMAKOCTEH HNOMKHBI PACCHHTHIBATHCH, MCXOIA M3 TEIUIOBOTO M MATEPHA/BHOIO HanaHca.
Mojens JOKHA ONMUCHIBATE pabOTY KOJIOHHEL

® B HOPMATEHOM DEXHME;
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® IpH MONJAHWH B MHTAKOIIME NOTOKH HIM NOTOKHM OPOIIEHHS MOCTOPOHHMX IpUMeced (BOIbI
HIM HHBIX TPOJIYKTOB, HCIONB3YEMBIX B KauecTBE OX/IAXKIAIOMHAX HIH HArpeBacMbIX
KHIKOCTE);
® IIpM PE3KOM M3MEHEHHH MHTAIOIIMX M OTBOJAIIMX IIOTOKOB, B TOM YHCJIe MPH NPEeKpalleHHH
BBIBO/IA MAPOB HIIM PE3KOM YBEJIMYEHHH IIapOBOro MOTOKA B KOIOHHE,
e Ipu pa3TepMETH3alMH KONOHHBEL, TpPYOONpOBOAOB M CpabaThiBAHHM IIPEAOXPAHHTEbHBIX
KJIAlaHOB;
TPH OIIYCTOIIEHHH WK NEPENONTHEHAH KapMaHOB BEIBO/Ia OPOLUCHMH ¥ OOKOBBIX IIOIOHOB;
® [pH aBapUHHON OCTaHOBKE, COPOCE NABIEHHS, OX/IAX/IEHHH KONOHHBI, C/IHBE TAPENIOK M BBIBOJE
MPOIYKTOB.
IlepeyeHr W  XapaKTEPHCTHKM  MOJEIMPYEMOTO  TEXHOJIOTMYECKOro  00OpyHoBaHHA,
PETYNHMpYIOLIMX, 3alHpaloOlMX M NpPEIOXPAHHUTENbHBIX KIAalaHOB  JOJDKHBl  COOTBETCTBOBATH
TEXHOJNIOTHYECKOMY PErjiaMeHTy YCTaHOBKH I'HAPOOYHMCTKY TH3EIBHOTO TOIIMBA.

6. Tpe6opanua K MOACAHPOBAHUIO JOTHKH YNIPaB/ieHHA U 6I0KHPOBOK

MozenypoBaHue JIOTHKH YIpaBleHHs M GIOKMPOBOK IOIKHO IOJHOCTBIO COOTBETCTBOBATh
pabouemy npoekty PCY rasodpakunonupyommel ycranosky. Brecenue usmeneHuit 8 PCY nomko
OCYIIECTBAATHCA MYTEM 3alIMCH CO CMEHHOTO HOCHTEIA.

7. TpeGopanua & cereBoMy (YHKIHOHHDPOBAHMI0 NPOrPAMMHBIX H  anNNaApPaTHLIX
KOMIIOHEHTOB TPEHAMKEPHOI' 0 KOMILIEKCA

[IporpaMMHBIE ¥  annapaTHEIC KOMIOHEHTHl  TPEHAXKEPHONO  KOMILIEKCAZ  JAOJDKHBI
pYHKIHOHUPOBAT, B OOIIE3aBONCKOM JIOKAIBHOM KOMIIBIOTEPHOR CeTH IIPH CKOPOCTH OOMeHa
gaHaemME 100 Mbut/cex.

JToypkHa obecreyHMBaTbes BO3MOXKHOCTD OJHOBpeMEHHOH paboTsl cepBepa MOIETHPOBaHHA,
ABTOMATH3MpOBaHHOTC pafodyero MecTa WHCTPYKTOpa M A0 Jecstd APM obyuaembix. Cepsep
MOJIETHPOBaHHS MOXeT ObITh coBMeneH ¢ APM uHCTpyKTOpA.

CucremMa momxHa ObITH paborocmocobuoii npu Bkmouenuu 11K, BXomsmux B ee cocras, B
CTpYKTYpy 0f1ero gomMena mop ynpasinennem MS Windows.

CucreMa He JO/KHA IPeNsTCTBOBATE YAANEHHOMY aIMHEHUCTPAPOBAHHIO.

8. Tpefopanns K XapaKTEePHCTHKAM B3IAUMOIEHCTBHS TPEHAMKEPHOI'0 KOMILIEKCA ¢ JpyrumMu
NporpaMMHBIME NPOAYKTAMH

CHcreMa JOJDKHA ObITh  COBMECTHMA M IpPOTECTHpOBAaHA  TPOM3BOAMTENEM  Ha
paboTocmocobHOCTE B ONepauMoHHBIX cHcTeMax Microsoft Windows 7 RUS 32-bit u 64-bit.

CHcremMa MODKHA OBbITh COBMECTHMA € MCIONB3YIOIHMCA KOPNOPATHBHEIM AHTUBHPYCHBIM
NPOrpaMMHBIM 00CCIIEYCHHEM.

9. IepcnexTHBLI PAIBHTHNA, MOIEPHA3ALHHA TPEHAMNKEPHOT0 KOMILIEKCA

TpeHaxkepHBIH KOMIUIEKC NODKSH IPEdyCMAaTpHBaTh BO3MOXKHOCTE €r0  MOJCPHH3ALNK
WcnojHuTeneM NpH M3MEHEHHMSX cocTaBa 000py/0BaHMsA, CPEICTB YNPAaBJICHHS H TEXHONOTHHECKHX
TNapaMeTpoB YCTAHOBKH I10C/IE CPOKa rapaHTHHHOrO obCTyKUBaHHS.

10. TpeGoBaHnsa K HAAEHKHOCTH
TpeHaxepHBI KOMIUIEKC HOMKEH COXpaHATh paboToCcmocobHOCTE M obecneyHBaTh
BOCCTAHOBJIEHUE CBOMX (YHKIIHI NPH BO3HUKHOBEHHH CNEAYIOLUMX BHEIITATHBIX CUTYAHMA:
e c6oM B CHCTEMe IeKTpOCHA()KeHHs anmapaTHOW YacTH, NPUBOMAEX K mepesarpyske OC
(BOCCTAHOBNEHHE MPOrpaMMBbl J0DKHO MPOHCXOauTe nocie mnepesanycka OC n 3amycka
HcnonggeMoro dhaina cUCTEMBI),
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e owuGku B paboTe ammapaTHBIX CpPeACTB (KpOMe HOCHTENCH [aHHBIX U porpamMm)
BOCCTAHOBJIEHHE QYHKIMM CHCTeMBI Bo3naraetcs ua OC;
e omubKM, CBA3aHHbIe ¢ mporpamMmubiM obecneuennem (OC u  [paiiBephl YCTPOHCTS),
BoCcTaHOBIeHHE paGoTocnocobrocTr Bodnaraetes Ha OC.
TexHudueckHe peleHds TOIKHBI NPENyCMaTPUBATL BOSMOXHOCTh BOCCTAHOBNEHHS NAHHBIX B
cnyuasx cHoep paBoThl TPEHAKEPHOTO KOMIUIEKCA H BO3MOXHOCTh BBIIOJIHCHHA IIOJHOTO M
YaCTHYHOTO PE3EPBHOrO KOMHPOBAHMA JAHHBIX TPEHAXKEPHOTO KOMILIEKCa.

11. TpeGoBanusa K IPrOHOMHKE H TEXHHYECKOH ICTETHKE

B3anMoieicTBIE [OIB30BATENEH ¢ MPUKJIAJHEIM NIPOTPaMMHBIM O0eCcIIeYeHHEM, BXOJALIAM B
COCTAB TPEHAKEPHOTO KOMIIIEKCA JO/DKHO OCYIIECTBIATECS OCPEACTBOM BH3yaIbHOTO rpagugeckoro
unTepbeiica. Untepdeiic cucTeMbl HOMKEH OBITh TNOHATHRIM K yaoGHLIM, HE [OMXKeH OBbITh
neperpyxeH rpadUueCKUME IEMEHTaMH M NOIDKEH 00ecneuBaTh ObIcTpoe OTOOpaXKeHMe IKpaHHBIX
opm. HaBHralMoHHBIC 3JIEMEHTEL JOTUKHBI ObITE BBIMOJHEHLI B yaoOHON 1is monb3oBaTens hopme.
BBOJI-BBIBO OAHHBIX CHCTEMSBI, IpMEM YIPABISIONIMX KOMaHI M OTOOpaKCHHE PpE3yILTATOB HX
HCTIONHEHHS JOKHEI BBIIIOJIHATECA B HHTEPAKTHBHOM pexuMe. MuTepdeiic N0DKEH COOTBETCTBOBATE
COBpEMEHHHIM 3PTOHOMHYECKHM TpeGoBanusaM M obecrieuuBaTh ynoOHBIH JOCTYN K OCHOBHBEIM
byHKIIHAM W onepalsaM CHCTEMBI.

Wnrepdeiic nomker ObITh paccYMTaH HA NPEHMYIIECTBEHHOE HCHO/B30BAHNE MAHMITYIATOPA
THIA MBIIIbY», TO €CTh YIPABJIEHHE TPCHAKEPHBIM KOMIUICKCOM JTO/DKHO OCYINECTBIMTECS C IIOMOIIBIO
Ha6opa SKPaHHBIX MEHI, KHOIOK, 3HAYKOB H T. Il 7eMeHTOB. KilaBHaTypHsIA PEXUM BBOJA OJDKCH
HCIIONB30BATLCSA [JIABHBEIM 00pAa3oM NpH 3allONHEHWH W/HIM PEAaKTHPOBAaHHM TEKCTOBBIX M YHCIOBBIX
ToJIe 3KpaHHbIX GOpM.

Bce mamnmucu 3KpaHHBIX (OpPM, a TakKe COOOIUCHM:A, BBLLIABACMBIE IOJIB3OBATEINIO (xpoMme
CHCTEMHBIX cO0OLIEHKH) TODKHBI OLITE HA PYCCKOM SI3BIKE.

Cucrema noibkaa o6ecrneuuBaTh KOPPeKTHY0 00paGoTKy aBapuMHHBIX CUTYalUMid, BHI3BAHHBIX
HeBEpHBIMH JIeHCTBHAMH MNOJL30BATENCH, HEBEPHRIM dopMaTOM HMNTH HENONYCTHMBIMH 3HAYCHHMSIMM
BXOIHBIX JaHHBIX. B  yKazaHHBIX ciydasX CHCTeMa [O/DKHA BblJaBaTbh  [OJB30BATEIIO
COOTBETCTBYIOIIHE COOBIIEHHS, I[OCTIE YEro BO3BPAIATLCS B pabodyee COCTOSHHE, TIPEALUISCTBOBABIIEE
HeBEepHO# (HeONMYCTHMO#) KOMaH/Ie Il HEKOPPEKTHOMY BBOIY NAHHBIX.

Dxpannble GOPMBI IOJDKHE! IPOCKTHPOBATECA € YIETOM TpeGoBanuil yHHQHKALHH:

e Bce 9KpaHHBIE QOPMBI 110JIB30BATENBCKOTO HHTEPdEHCa JOMKHEL OBITh BHIIONHEHEL B SAMHOM
rpadryeckoM AM3aiiHe, ¢ ONMHAKOBBIM PACIIOJIOKEHHEM OCHOBHBIX DNIEMCHTOB YNPABICHHI H
HaBHT ALK,

e i oGo3HAYEHHS CXOIHBIX ONEpalMi JOJ/DKHBI HCIOJB30BATHECH CXONHBIC rpaduueckue
3HAYKH, KHOTIKA H APYTHE YIPABIAIOUHE (HABHrAMOHHBIE) SEMEHTE;

e TepMHHBI, HCTOMb3yeMble s O6O3HAYEHUs  THIOBBIX  OlEpauMH (mobasnenne
MH(OPMALIHOHHOM CYIHOCTH, PeaKTHPOBAHUE TONA JAHHBIX), & TAKKE MOC/EA0BATENIBHOCTH
AelCTBHH TIOJB30BATEIS NPH UX BLIIONHEHHH, JODKHEI OBITE YHUOHUIHPOBAHEL;

e BHeEIIHGe TOBEJEHME CXOMHBIX DIIEMCHTOB HHTepdeica (peakups Ha HaBEICHHE YyKa3zaTels
«MBIIHY, TepeKmodenne Gokyca, HAKATHE KHOIKH) [ODKHBI PEATH3OBBIBATHECA OJIHHAKOBO
IUTS OHOTHIIHEIX JIEMEHTOB.

Wntepdeiic TpeHaXepHOro KOMILICKca s 00ydaeMoro (rpadmyeckoe NpejJCTaBICHHE Ha
MOHHMTOpE, 3BYKH, HCIOJIB30BAHKME KNABHATYphl W MAHMITYIATOpA «MBIIIB») IOMKEH IONHOCTHIO
cooTBeTcTBOBATEL HHTEpdeiicy oneparopa ACYTII ycranoBkn.

12. TpeGopanus k 3amuTe NHGOPMALMH OT HECAHKIHOHHUPOBAHHOIC J0CTYNA

TpenaxkepHBIH KOMIUIEKC [A0DKeH 00eCHeyHBaTh TOJBKO ABTOPU3UPOBAHHEIH JOCTYII,
HEJIOMYCTHMO HAJIMYME OTKPBITBIX A o6imero poctyna GaiioBsX H CHCTEMHBIX PECYPCOB.

9



Tpenanceprinil KOMILIERC K18 2a toDPARUOHIPVION Cl YCRUIOBRY 1jeXd N A «Crasnedunes-SHOC s,

KoMmoHeHThl MOACUCTEMEBI 3alIMTBI OT HECAHKUMOHMPOBAHHOTO JIOCTYNA  JODKHBI
oOecrieynBaTh:

e HAcHTHUKALMIO HONb30BATELS,
* [POBEPKY IOTHOMOYHMIA [IONB30BATENS NIPH paboTe ¢ TPCHAKEPHBIM KOMILIEKCOM,

¢ pasrpaHMueHMe LOCTYNa IIONB30BAaTENeldl Ha YPOBHE 3ajai B COOTBETCTBHM C posieBoit
IPHHAIEKHOCTBIO.

13. TpebopaHus N0 COXPAHHOCTH HH$OPMALIHH NPH ABAPHAX

[IporpaMMHOe OO€CTIeYCHHE TPEHAXKEPHOTO KOMILICKCA JOKHO BOCCTAHABIMBATE CBOC
$yHKUHOHHpOBaHWE 0pPH KOPPEKTHOM [Epe3alycKe ammapaTHBIX —CPeCTB. Jomxna OBITH
MpeaycMOTpeHa BO3MOXHOCT, OpTaHH3allMM ABTOMATHYECKOTO H (MH) PYYHOTO pE3EPBHOIO
KONHMPOBAHHMA JAHHBIX CHCTEMbl CPENCTBAMH CHCTEMHOTO W 6a3oBOro MporpaMMHOro obecrievyeHns
(OC, CYB]I), BXOAALIEro B COCTAB IPOrPaMMHO-TEXHHYECKOTO KOMILIEKCa 3akaz4ynka.

14. TpeGoBannsa Kk BATEHTHOMH YHCTOTE

VCTaHOBKA TPEHAKEPHOTO KOMIUIEKCA B 1IENIOM, Kak W YCTAHOBKA OT/JCHBHBIX HacTeH
TPEHAXEPHOrO KOMIIIEKCA HE JIOJDKHA MPEABABIATE ONOJHHTEHLHBIX TpeOoBaHHH K IOKYIIKE
NMNeH3Mil HA MpOrpaMMHOe OOecneYeHHE CTOPOHHMX [POM3BOJAMTENCH, KPOME CHCTEMHOrO
IpOrpaMMHOT0 00eCTICYEHHA.

B cIpyKType TPEHaXEPHOTO KOMILIEKCA HE JIOMKHEI HCIIO/IB30BATECA [POTPAMMHEIC KOIBI H
anropuTMEL, He PHHAIeKamKe HenomuuTeno.

15. Tpebopanus K JMHTBACTHYECKOMY ofecnedeHHIO

Bce mpHKnajHOEe MpOrpaMMHOE OOecieyeHre TPSHAKEPHOTO KOMIUIEKCA I OpraHM3alikH
B3aWMOIEHCTBHS C [10IB30BATEIEM JODKHO HCIIOIB30BATE PYCCKHH A3BIK.

SI3pIK OTJIHUMBIA OT PYCCKOro MCTONB3yeTcs B TOM Clydae, €ciu 9T0 OOYCIOBIEHO
HEe0OX0IUMOCTHIO HASHTHYHOTO 0TOOpaXKeHH OPraHoB YIpaBieHUs, UHANKAHH HIIH CHTHAIH3A1HH.

16. TpeGopanus k MeToguieckomy obecnevennio KTK

TpenakepHblil KOMIUTEKC JOJDKEH CHAGKATHCA  IOJTHBIM HabOpoM METOIHYECKHX K
JMIAKTHYECKHX MaTepuanos, obecieunsarommx dddekTHpHOoe 00ydeHHe ONEpaTopoB M IEPEHOC
NpHOGPETCHALIX UMK HABBIKOB HA PEaTbHOE IPOH3BOACTBO. MeTonuka o0yJcHHS JOMKHA CTPOUTHCA
HA COBPEMEHHBIX KOMIIBIOTEPHEIX IIPHEMAX YCBOCHHH, 3aKPEIUICHHA H IOAEpXKaHuA Oa30BBIX
HABBIKOB M KOMILIEKCHBIX YMEHHH, HeOOXONHMBIX ONEpAaTOpy IPH BBIIOJHEHHM CTAHIAPTHBIX U
HELITaTHLIX AeicTBui mo ynpasaeHuto TI1.

B pyKoBOACTBE MHCTPYKTOpA JOIDKHBI OBITH JaHBI MOJPOOHBIE YKa3aHMs O CO3JAHMIO
clieHapHeB, y4eOHBIX TEM M TECTOB.

17.  O6yueune
o Kypec wis HHCTPYKTOPOB KOMIIbIOTEPHOTO TPEHHHTA
JUmTensHOCTE Kypea 2-5 aHed. Llens xypca — obydyenue METOJMKE KOMMNBIOTEPHOIO TPCHUATA
M BO3IMOYKHOCTAM CTaHIMM HHCTPYKTOPA.
e Kypc no conpopoxennio Tpenakepa
Ilens — obyueHHEe HEOOXOMMMOMY MHHHMAIbHOMY OOBEMY xkoupurypauun Tpenaxepa
HA3HAYEHHBIX 3aKa34HKOM CIIEIHAIIHCTOB.
Tlo wroraM MNpOXOXAeHHA KypcoB McmonHuTenem  BBIIAIOTCS — COOTBETCTBYIOIME
yIoCTOBEpeHuA (CepTHHHKKATEL).

10
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18. JdoxyMeHTauus
Hcnomurens obecreunT Ciaefylomni MUHIMAIbHBIH 005eM TEXHHYECKOH NOKYMEHTAIUH 1O
Tpenaxepy (2 k3. GyMaKHO} U JIEKTPOHHYIO BEPCHIO):
- PYKOBOICTBO HHCTPYKTOPA;
- PYKOBOJICTBO ONEpATOpa;
- PYKOBOJCTBO II0 CONPOBOXIEHHIO U IKCILTyaTALMH TPEHAKEPHBIX KOMIICKCOB;
- PYKOBOJCTBA [I0JI30BATENA 10 NOCTAB/SAEMbIM KOMIIOHEHTAaM CPEIBI pa3paboTKH.

19. Monraxk u nposegenue IIHP
HcnomuuTens J0/DKeH 06eceudTs MOHTaX, HaCTPOHKY U NPOBECHHE TTHP no KTK B o0neMe
HeoOX0AMMOM IS HOPMAJIbHOH €ro 3KCIUTyaTalluH.

20. TapanTum

CpoK rapaiTvi Ha MOCTaBJIAEMOE CUCTEMHOE H CIIEHANH3HPOBAHHOC 10, a TaKxe ycTpaHEeHHA
HeHCIpapHOCTEH (HeTouHoCTeH) McnONHUTEIeM HOJKEH COCTABIIATH HE MCHES 24 MecAlUeB ¢ MOMEHTa
MoamEcanus AKTa cIaui-IPHEMKH paboT 1o mocieHeMy JTatry.

B rapaHTHitHOE 00A3aTEIBCTBO TAKOKE JOIDKHBI OBITH BICTIOUCHBI yCIYI'Yl 10 MOJEPHH3AINH I10
KOMNBIOTEPHOTO TPEHAKEPHOTO KOMIUIEKCA CBA3AHHBIE C OKOHYAHWUEM [THP na ycranoBke H
BHECeHHEM HeoBX0(MMBIX H3IMEHEHHKH B TeUeHUE rapaHTHIfHOrO CpoKa, B T.4. IIPX U3MCHCHNH COCTaBa,
cxeMm 06Bs3kH oBopynosaHus, cpenct ymnpasnenns, Cb m [1A3 ¥ TEeXHONOIHYECKHX NapaMeTpoB
obBeKra.
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