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BBEJAEHHUE

BBINMYyCKHUK NOKEH YMETh pemiaTh 3a/1add, COOTBETCTBYIOIIME €r0 KBAJIH-
(UKaMOHHON XapaKTEPUCTUKE FOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIaPTa.

Brinmycknuk BY3a 1o aBToMaTu3anyu v yrpaBJIeHUIO JTOJKEH

3HATD:

— COBpPEMEHHBIE TEHACHIIMHU Pa3BUTUSI CUCTEM aBTOMATU3ALMH U YIIPaBICHUS;

— TPUHLHUIBI OPTAaHU3ALMN U APXUTEKTYPYy ABTOMATUYECKUX M aBTOMATH3HUPO-
BAaHHBIX CHCTEM KOHTPOJISI U yNpPaBICHUS ISl 0OBEKTOB U MPOLIECCOB B COOT-
BETCTBYIOILIUX OTPACISAX XO341CTBa;

— CTAaHJAAPThI, METOJAMYECKUE M HOPMATHBHBIE MaTe€pUaibl, COIPOBOXKIAIOIINE
IPOEKTUPOBAHUE, IPOU3BOJICTBO U IKCILIYaTAllUIO CPEJICTB U CUCTEM aBTOMa-
TU3alUU U YIIPABJIECHUS;

— METOJBl U CPEACTBA Pa3pabOTKM MaTEeMAaTUYECKOTO, JIMHIBUCTUUYECKOIO, MH-
(OopMaIMOHHOTO U MPOTrPAMMHOI0 00ECIICUEHUSI CUCTEM aBTOMAaTU3aLlUY;

— METOJIbl aHaIN3a BBIYUCIUTENbHBIX U MH()OPMALMOHHBIX MPOILIECCOB, CBS3aH-
HBIX C ()YHKIMOHHUPOBAHUEM MPOTPAMMHOI0 OOECIEYEHHSI CUCTEM aBTOMATHU-
3aLMH:

— MPUHLMIBI, METOABl M CHOCOObI KOMIUJIEKCHUPOBAHUS allapaTHBIX U Mpo-
IPAaMMHBIX CPEJICTB MPU CO3AAHUHN CHCTEM aBTOMATHU3ALMU U YIIPABIICHUS;

— mpaBwia CcepTUPUKANUUA TPOTPAMMHBIX, alllapaTHBIX H MPOTrPaMMHO-
anmnapaTHbIX KOMIUIEKCOB;

— TMOPSAJOK, METOJIbI M CPEACTBA 3AIUTHI HHTEIJIEKTYalbHOW COOCTBEHHOCTH;

— JKOHOMMKO-OPTaHU3aI[MOHHbIE W MIPABOBBIE OCHOBBI OpPraHU3alluu TpyJa, Op-
raHU3alyy MPOU3BOACTBA U HAYYHBIX UCCIIEIOBAHMIA;

— TMpaBWJIa U HOPMbI OXpaHbl TPyJa U OE30MaCHOCTH KU3HEAESITEIIbHOCTH;

YMETb:
— OCYILIECTBJISITh CUCTEMHBIM aHaM3 TEXHUYECKUX CHCTEM, TEXHOJIOIMYECKUX

MPOIIECCOB U MPOU3BOJICTB;



CTPOUTH MAaTEMATUYECKNE MOJEIN TEXHUYECKUX CHCTEM;
pa3pabaThiBaTh aNTOPUTMUYECKOE M MPOrPAMMHOE OOECIIeUeHUE CHCTEM aB-
TOMATHU3AIMH U YIIPABICHUS 00bEKTAMH Pa3IMuHON PU3NUECKON TPUPOIBI;
pa3palaThiBaTh HECTAHJAPTHbIE KOMIIOHEHTBI CUCTEM aBTOMAaTH3allld, Opra-
HH30BBIBATH [IPOM3BOJICTBA POTrPAMMHBIX U TEXHUYECKUX CPEIACTB aBTOMATH-
3a1uu;

aHAJIM3UPOBATh U MOBBIIIATH KAUECTBO (PYHKIIMOHUPOBAHUS CUCTEM aBTOMATH-
3al[MU U yIIPaBJIECHUS,

HCIIOJIB30BaTh MAaTEMATUYECKOE MOJEIIMPOBAHUE U CHCTEMBI aBTOMAaTHU3HUPO-
BaHHOI'O IPOEKTUPOBAHUS IPU CO3JAHUU U COBEPLICHCTBOBAHUU IIPOrpPaMM-
HO-TEXHUYECKUX CPEJCTB U CUCTEM aBTOMATU3ALMU U YIIPABJICHUS;
pPacCUUTBIBATH HSKOHOMHUYECKYI0 3(PQPEKTUBHOCTh BHEIPSEMBIX MPOEKTHO-
KOHCTPYKTOPCKHMX PEUICHUI INPU aBTOMATH3alMU YIPABICHUS B PA3IMYHBIX
OTpAaCIIAX HAPOAHOTO XO35AMCTBA;

OpraHU30BbIBATh B KOJUIEKTUBAX HCIIOJHUTENEH pa3padOTKy M MPOU3BOJICTBO
CPEICTB M CUCTEM aBTOMATHU3ALMU U YIIPABICHUS;

OCYILECTBIIATH MEPONIPUATHS 110 NPEIOTBPALLEHUIO IPOU3BOACTBEHHOIO TPaB-

MaTtu3Ma 1 npodecCuoHaIbHbIX 3a00J1€BaHUM.



1 OBIIHUE IMOJIOKEHUA

1.1 Hacrosmue TpeOoBaHMS ONPENENAIOT €AMHBIE IpaBWa U MOPSAIOK
odopMIIeHHsT BBIMYCKHBIX KBaNU(UKAIUOHHBIX paboT (nanee BKP), BbimomHseMBbIX
oOyyaromuMucs B (eepalbHOM IroCyJapCTBEHHOM OOJIKETHOM 00pa3oBaTEeIbHOM
YUPEXKJIEHUHU BBICHIETO MpodeccuoHalbHOTO 00pazoBanus «JlOHCKON rocyaapcTBeH-
HBIN TEXHUYECKUIl yHUBepcuTeT» (nanee ynusepcutet, AI'TY).

1.2 TpeboBanus pa3paboTaHbl B COOTBETCTBUU C:

- 3akoHoAaTensCcTBOM Poccuiickoit deneparnu B o01actu 00pa3oBaHUs;

- HOpMaTUBHBIMU JOKYMEHTaMu MuHUCTepcTBa 00pa3oBaHusi U Hayku Poc-
cuiickoit denepannu, periaMeHTUPYIOIUMUA 00pa30BaTENbHYIO JIE€ATEIBHOCTh IO
OCHOBHBIM TpodeccuoHaNbHbIM 00pa3oBaTenbHbiM Hporpammam (OITOII) moaro-
TOBKH CHEIUAIMCTOB, OaKaiaBpOB, MarucTpoB;

- TOCYJapCTBEHHBIMH OOpa30BaTENbHBIMUA CTaHAAPTaMH BBICHIETO Mpodec-
cuonanpHoro oopaszoranus ('OC BIIO) u deaepaibHBIMU TOCYyIapCTBEHHBIMU 00-
pa3oBaTeNIbHBIMHM CTaHAapTaMH BbICLIETO MpodeccuoHanibHoro oopazoBanus (PI'OC
BITO);

- YcraBoM, JOKaJdbHbIMM HOPMAaTUBHBIMM M OpPraHU3allMOHHBIMH aKTaMU
AI'TY.

1.4 B TpeOoBaHUSIX UCTIOIB30BAHBI CAEAYIOIINE TEXHUYECKUE CTaHIaPThI:

I'OCT 2.004-88 ECK/I. O6mmue TpeOoBaHHUSA K BBITTOJTHEHHUIO KOHCTPYKTOP-
CKHUX U TEXHOJOTUYECKUX JOKYMEHTOB Ha MeyaTalomuX U rpadu4ecKux yCTpOHUCTBax
OBM.

['OCT 2.051-2006 ECK/I. DnexTpoHHbIe AOKYMEHThI. O011IMe MOI0KEHUS

['OCT 2.102-68 ECK/. Buabsl 1 KOMIUIEKTHOCTh KOHCTPYKTOPCKHX JIOKY-
MEHTOB.

I'OCT 2.104-2006 ECKJI. OcHOBHBIE HAAIIUCH.

I'OCT 2.105-95 ECKJI. O6mue Tpe6oBaHMs K TEKCTOBBIM JOKYMEHTaM.

['OCT 2.106-96 ECK/I. TekcToBbIE TOKYMEHTHI.

['OCT 2.109-96 ECKJI. OcHoBHBIE TpeOOBaHUS K UEPTEKAM.

['OCT 2.111-68 ECKJI. HopMOKOHTpOIIB.



['OCT 2.201-80 ECK/. O6o3HaueHue u3AeNuii U KOHCTPYKTOPCKHUX IOKY-
MEHTOB.

['OCT 2.301-68* ECKI. ®opmartsi.

I'OCT 2.302-68* ECKJI. MacmTa0sI.

I'OCT 2.303-68* ECK/I. JIuauu.

['OCT 2.304-81 ECKJI. HIpudTs! uepTeKHbIE.

['OCT 2.316-2008 ECK/I. [IpaBuna HaHECEHUsI HAANHUCEHN, TEXHUYECKHUX Tpe-
OoBaHUi U TaOaUIl HA TpaduyecKuX JokyMeHTaxX. OOIIne MoJ0KEHUSI.

['OCT 2.321-84 ECKJI. O603HaueHus1 OyKBEHHBIE.

'OCT 2.605-68 ECKJI. Ilnakatel yyeOHO-TexHHuUeckue. OOIme TexHUYe-
cKHe TpeOOBaHUSI.

['OCT 2.701-2008 ECKJI. Cxembl. Buasl u tumnel. O6mue TpeOOBaHUS K Bbl-
HOJIHEHUIO.

I'OCT P 6.30-2003 YC/. YuuduuupoBaHHasi cHCTEMa OpPraHU3aIllMOHHO-
pacriopsANTEeIbHON JOKYMEHTAIH. TpeOoBaHus K 0POPMIICHUIO TOKYMEHTOB.

['OCT P 7.0.5-2008 CUBU /. bubnuorpaduueckas ccoiika. Obmue Tpedo-
BaHUS U MPaBUJIa COCTABJICHUS.

['OCT P 7.0.12-2011 CUBM/J. bubmuorpaduueckas 3anuck. CokpaiieHue
CJIOB M CIIOBOCOYETAaHUI Ha PYCCKOM SI3bIKE.

I'OCT 7.1-2003 CUBU/I. bubnauorpaduueckas 3anuck. bubmuorpaduyeckoe
onrcanue. OOMe TpeOOBaHUS U MTPaBUJIa COCTABIICHHUS.

['OCT 7.9-95 CUBU/. Pedepar u annotanus. O6miue tTpeboBaHusI.

I'OCT 7.32-2001 CHUBUJI. OTtyeTr 0 Hay4YHO-HCCIEIOBATEIBCKON padorte.
CrtpykTypa u paBuia opopmiIeHHs.

['OCT 8.430-88 I'CU. O603HaueHus eAMHUIL (PU3NUECKUX BETUYHH.

['OCT 8.417-2002 I'CU. EquHuiibl BEIUYKH.

['OCT 19.401-78 ECIII. Tekct nporpamMmMbl. TpeOoBaHUS K COAECPHKAHUIO U
ohOopMIICHUIO.

['OCT 19.402-78 ECII/]. Onucanue mporpamMmsi.

I'OCT 19.502-78 ECII/. Onucanue npuMmeHeHus. TpeboBaHUsI K cojaepKa-

HUIO U 0(POPMIICHHIO.



1.5 Brimycknpie kBammpukanmonasie pabotsl (nanee — BKP), BeimonHeHHbIE
B (hopMax, COOTBETCTBYIOIIUX OMPEICIEHHBIM YPOBHSIM BBICHIETO MPOdeccruoHab-
HOro 0Opa3oBanus (I KBaauuKauu (CTernenn) «oakanaBp» — B popme OakaiaBp-
CKO# paloThl; Myl KBaMu(pUKaIUK (CTENEHH) «MAarucTp» — B opMe MarucTepcKoit
auccepraiuu), — ¢opMa rocyIapCTBEHHOW HMTOTOBOW aTTECTAllMH, 3aBEPIIAFOIIU
sTanm 0O0y4YeHHs, TJIABHOH IIEJIbI0 KOTOPOTO SIBIIIETCS BCECTOPOHHHMMA aHAIM3 W(HJIN)
Hay4HbIE UCCJEIOBAaHUS M0 BONPOCAM TEOPETUYECKOrO W(MIIM) MPAKTHUYECKOrO Xa-
pakTepa 1o npoguiIro HanpapieHus (CIEIHAIBHOCTH), @ TAK)KE MPOSKTUPOBAHUE U3-
JIEJHS WM €r0 COCTaBHBIX YaCTel, pa3pabOTKa TEXHOJIOTMYECKUX MPOLIECCOB, Pellie-
HUE OpPraHU3alMOHHBIX, S3KOHOMUYECKHX BOIPOCOB IPOU3BOJCTBA, 3aIIUTHI OKPY-

YKAIOIIEH Cpelibl U OXpaHbl TPyAa.



2 TAIIbI HAITIUCAHUSA BKP

2.1 Pa3zpa6orka 3aganust nHa BKP

Pa3zpabotka 3amanust Ha BKP ocymiecTBisiercss ydeToMm 3ajiay, CTOSIIUX Tie-
pel AaHHOW OTpacibi0 MPOMBIIIJICHHOCTA WX TpeAnpusitueM (HEOoOXOIMMO Mpu
3TOM CTPEMHUTHCS K BBINOJHEHUIO MPOEKTOB MO 33JaHMSIM IPOU3BOJICTB) B COOTBET-
CTBHM C YTBEPKICHHOW TEMOW MpPOEKTa. 3alaHUE BBIAAET PYKOBOAMUTENB IPOECKTA,
MPUHUMAET K UCTIOJTHEHHIO CTYJICHT - BBIITYCKHHK, YTBEPKAAET 3aBeAyIOLNi Kade-
POH.

B 3amanun Hapsay ¢ TEMOM MPOEKTAa U KOHCYJIbTAaHTAMHU IO OTAEJIBHBIM pas-
JienaM, He0OX0UMO YKa3aTh UCXOIHbIE JaHHBIE K IPOEKTY, TPUYEM, OCHOBAaHHBIE HA
pe3yspTaTax NpeAJUITIOMHON NpakTHKU. OTYeT O MpeanpOeKTHOM OO0Cie0BaHUU
OOBIYHO HE CTOJIb JETATM3UPOBAH, KaK 33JaHUE Ha MPOECKTUPOBAHHUE, B MOCIEAHEM
oOlme uaen JOJDKHBI ObITh CPOPMYJIHPOBAHBI KaK MOXKHO SICHEE M KOHKPETHEE.
Kpome »TOro, B 3a1aHuu HEOOXOIMMO yKa3aThb MEPEYHH Pa3/AeiioB MOSICHUTEIbHOU
3aMKUCKHU, MOAJIeKAIIMX pa3padoTKe, U rpa)UuecKuX MaTepuanoB (C TOYHBIM yKa3a-
HUEM 0053aTeNbHbIX YepTexeil). BaxkHEHITMM 2JeMEHTOM 3aJjaHus SIBJISIETCS HaJU-
Yye KaJCHIApHOTO IIaHA, OTPAKAOLIETO KaK CTPATETMYECKHE, TaK U TaKTUYECKUE
(omepatuBHbIe) LIeU U 3aAaud. [lenecooOpa3sHo coctaBuTh rpaduk padOThI, ONpee-
JSIOIIANA CPOKHM BBIIIOJIHEHMSI OTIEIBHBIX €€ 3TaloB M JaTy OKOHYaHUS MPOEKTHUPO-

BaHUA.

2.2 Pa6ora mo nanucanuo BKP

Paboty no nanucanuto BKP cienyer Bectu B ciemyroieit mociea0BaTeabHO-

CTH:
— M3Y4YUTb COBPEMEHHBIC TEHIACHUHUH Pa3BUTHUS CPEACTB M CHCTEM ABTOMATH3a-
LN ¥ YIIPABJICHUSA B COOTBETCTBUU C UMEIOIIEHCS IO TEME MPOEKTA TEXHUYE-

CKOM JINTepaTypoOi; OTYETAMHU 10 HAYYHO-HCCIIEJOBATENbCKUM paboTaM U T.11.;



BBINOJIHUTh CUCTEMHBIM aHanu3 TII u mpou3BOACTBA B LIEJIIOM, CUCTEMBI €0
KOHTPOJISI U YNPABJICHUS; MPOU3BECTH COOTBETCTBYIOIIME PACUYETHI C LIEJIbIO
OTpENICNICHUs] PACXOJIHBIX KOA(D(PHUIIMEHTOB (MaTepUalbHBIX W SHEpreTuye-
CKHX), BBIOOpA THTIA ¥ TIPOU3BOIUTEILHOCTH OCHOBHOTO OOOpPYIOBaHUS M TO-
JyYEeHUS JaHHBIX, OMPEACISAIONINX XapaKTePUCTUKU CPEJICTB AaBTOMATU3AIUY;
uccnenoBath TII kak 0OBEKT ympaBieHUs, BBHIIOJIHUB JICKOMIIO3UIIMIO Tapa-
METpPOB (KOOpJIMHAT) mpoliecca; OnpeAeanuTh (000CHOBATh) mapameTpbl HOP-
MaJIbHOTO TEXHOJIOTUYECKOTO PEKMMa U BIMSIHUE UX OTKJIOHEHHS HA IMPOTEKa-
HHE TEXHOJOTHYECKOTo Iporiecca U OE30MacHOCTh €ro MPOBEICHUsI, HCCIEN0-
BaTh BO3MYIIEHUSI; BEIOPATH YNPABJISIIONINE BO3ACHCTBUS, KaHAJIbI UX BO3/EH-
CTBUS;

pa3paboTaTh MaTEMaTUUECKYI0 MOJIEIb TEXHOJOTHUYECKOTO 00BEKTa, UCCIIE0-
BaTh CTAaTHYECKUE U JTUHAMUYECKUE XAPAKTEPUCTUKH, CPOPMYIUPOBaATH KpHU-
TEpUM yPaBICHUS;

ONPEACTUTh MPUHIUIIBI OPTaHU3AIMA U APXUTEKTYPy aBTOMATMYECKUX U aB-
TOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJISI U YIIPaBJICHUS;

WCIIOJIB3YS MPUHIIUIIBI, METOJIbI U CIIOCOOBI KOMIUIEKCUPOBAHUS allllapaTHBIX U
MIPOTPAMMHBIX CPEICTB (MMPOMBIIIUICHHBIX KOMITBIOTEPOB, KOHTPOJIJIEPOB, KOM-
MYHUKAIMOHHBIX W CETEBBIX 3JIEMEHTOB) CO3/1aTh YMPABJISIONIYIO BBIYHCIIH-
TEJIbHYIO CTPYKTYPY CUCTEMBbI aBTOMAaTHU3AIUH; -

pa3paborarh HYHKIIMOHATIBHYIO cXeMy aBTomaTtu3aiuu TII ¢ yaeTom BO3MOXK-
HOCTEH €€ COBEPIICHCTBOBAHUS; BHIOPATh TUIOBBIE CPEACTBA KOHTPOJS U pe-
TyJIMPOBaHUS; pa3padoTaTh HECTAHAAPTHBIE KOMIIOHEHTHI CUCTEMbI aBTOMATH-
3alluu;

pa3paboTaTth aJrOPUTMHUYECKOE W TPHUKIATHOE MPOrpaMMHOE OOecIeueHue
CHUCTEM aBTOMATHU3allMM W YIPaABJICHUS, UCIIOIb3YsSd METOAbl MOJCIUPOBAHUS
BBIYHMCIIUTEIFHBIX U UH(POPMAIIMOHHBIX MPOIECCOB M COBPEMEHHBIE WHCTPY-
MEHTAJIbHBIEC CPEJICTBA;

pa3paboTaTth CUCTEMY TEXHOJOTUYECKOrO MOHMTOPHHTA, BBHIMIOJHUB HCCIIEO-

BaHHME METPOJIOTHUYECKNX, CHCTEMHBIX U MH()OPMAITMOHHBIX XapaKTEPUCTHUK;



— pa3palboTaTh JOKaJbHYI0 aBTOMATHUYECKYIO CUCTEMY pPETyJIMPOBAHUS 3a/laH-
HBIM TapaMeTPOM TEXHOJOTHYECKOrO 00BEKTa, MPOU3BECTU pacyueT mapameT-
POB CUCTEMBI U UCCIIEAOBATh €€ XapaKTePUCTUKU;

— pa3paboTaTh CXEMbl aBAPUNHOW CUTHAIM3ALUU U OJIOKUPOBKH; CHPOEKTUPO-
BaTh IIMTOBOE MOMEIICHNE, a TAKXKE IIUTHI U MYJNbTHI JUIsl BEIOpaHHBIX PHOO-
POB U CPEICTB aBTOMATHU3AlMM, pa3paboTaTh TAOIMUIBl COCIMHEHUU U TO/I-
KJIFOUEHUW MPOBOAOK; CXEMbl MUTAaHUS NMPUOOPOB U CPEIACTB ABTOMATHU3ALMUH,
CXEMBbI BHEIIHUX MPOBOAOK, IJIaHbI PACIIOIIOAKEHUS IPOBOJOK U CPEACTB aBTO-
MaTHU3aliK, pa3padoTaTh CXEMbl U KOHCTPYKIIMHM HE THUIIOBBIX MPUOOPOB U
YCTPOUCTB; crienupukanio o00pya0BaHUsI CUCTEMbI ABTOMATH3AIUN;

— MPOAHAIM3UPOBATh BO3MOYKHBIE BO3JEHCTBHS NPHUPOAHOIO XapakTepa, omac-
HOCTH M BPEIHOCTH, UMEIOIIMECS Ha MPEAIPUATHU U MPELYyCMOTPETh MEPO-
INPUATHUS 110 3alIUTe OOCITYKMBAIOIIETO MEPCOHANIAa, COMPOBOJIUB UX COOTBET-

CTBYIOIIMMH paCUYCTaMU.

B mpomnecce Bwimmonnenuss BKP HeoOXoauMo wHcCHosib30BaTh MaTeMaTH-
4ecKoe MOJECIIMPOBAHUE U  CHUCTEMBI  aBTOMATHU3MUPOBAHHOI'O NMPOEKTUPOBA-
HUS TIPU CO3JAHHM W COBEPIICHCTBOBAHWU NPOTPAMMHO-TEXHUYECKUX CPEACTB M
CHCTEM AaBTOMATH3allMd W YIPABJICHUS, B TOM YHUCIE CPEACTBA IMPOTrPaMMHO-
MaTeMaTHYeCKOTO MHCTpyMeHTapus (mporpammubie koMiuiekcbl Excel, MathCAD wu
1Ip.), BU3YaAJIbHOTO IPOCKTUPOBAHUSI U IPOTPAMMUPOBAHUS (MPOrpPaMMHBIE KOMIIIEK-
cel MS Visio, SCADA u 1.11.).

Bce pa3paboTku TOJKHBI COMPOBOKIATHCS COOTBETCTBYIOIIMM O00OOCHOBAHU-
€M MPUHUMAEMBbIX pelieHuid (MaTeMaTHYECKUM MOJCIMPOBAHUEM IPOIIECCOB U CHUC-
TE€M, CHUCTEMHO- IEJIEBbIM aHATN30M (DYHKIIMOHUPOBAHUS TEXHOJIOTHH, JIOTHUYECKUM
BBIBOJIOM aJITOPUTMOB M T.I1.). 00s3aTEIbHBIMUA pacue€TaMHu KOJIUYECTBEHHBIX Xapak-
TEPUCTUK MApaMETPOB (METPOJOTHUYECKUX XapPAKTEPUCTUK U3MEPUTEIIbHBIX KaHAJIOB,
HAJIE)KHOCTU TEXHUYECKHUX M MPOTPAMMHBIX CPEACTB, OLEHKN KA4e€CTBA YIIPABJICHUS,
WH()OPMAIIMOHHBIX XapaKTEPUCTUK BBIYUCITUTEIBHBIX CTPYKTYP).

Bce mpunumaemeie pemienusi B BKP nomknbl 6a3upoBathcsi Ha cOOII0IeHUN

Tp€6OBaHI/II>'I 0e30macHOCTH KHU3HCACATCIIBbHOCTU.



Ha sTane npeaycMOTpeH CUCTEMATHYECKU KOHTPOJb 3aX0J0M BBITIOJIHEHUS
MIPOCKTUPOBAHKS HA OCHOBE IUIaHA-TpaduKa, COTJIACOBAHHOTO C PYKOBOJUTEIIEM pa-
00T ¥ BKIIIOYAIONIETO KOHCYJbTAIIMHU, TPOMEKYTOUHBIE OTYETHI Mepel] PYKOBOIUTE-
JIEM U, IPA HEOOXOAMMOCTH, TIEPE 3aBEAYIOIINM Kadeapoii.

3a npunsATeie B BKP pemienus u 3a npaBUIBHOCTh BCEX JTAHHBIX OTBEYAET -
aBTOp pabOThl. PykoBOAUTENh U KOHCYJIBTAHTHI HE HECYT OTBETCTBEHHOCTH 3a OIIHU-
OO0YHBIC TOJIOKEHHUS B MPOEKTE, €CIU Ha 3TO OBLJIO YKa3aHO aBTOPY, HO MOCIIETHHIMA

HaCTanBaCT Ha CBOCM PCIICHHU.

2.3 3ammuta BKP

3ammra BKP opranusyercs kak oTKpbITas, NyOJu4yHas U MPOBOJUTCS B Clie-
TYIOIIEM MOPSIAKE:

npeocmaeieHue 8bINyCKHUKA U pabomol, €20 00KIA0, Omeemvl 00OKIA0YUKA HA
gonpocul (nucomennvie uiu ycmuvle) unenos I'AK u npucymemsyrowux, npeocmasie-
HUe 0m3bl8a PYKOBOOUmMEs NPOeKmMa U peyeH3uul, omeemvl 00KIAOYUKA NO CYuecn-
8) NOJIOMCEHUL OM3bl8a U peyeH3uu, 00CyxHcoeHue pabomol, KOLLE2UATLHOE 3AKDbI-
moe npunamue peutenusi I AK 06 oyenxe BKP u npuceoenuu keanuguxayuu.

Kpome BKP (nosicautenbHOM 3anucku v rpadidecKoi 4acTH) Ha 3aIIUTy MO-
T'yT OBITH MPEJCTABIICHBI CJIANIbI, MAKEThI, AKThI U TPOTOKOJIBI UCTIBITAHUN U APYyTHE
MaTepuabl.

JmurensHocTh 3amuTel BKP cocraBnser 45 MunyT. [[ns 3amuThel CTyIEHT
JIOJKEH TTOATOTOBUTH JOKJIAM Ha 12-15 MUHYT, B KOTOPOM KPAaTKO M3JIOKUTh OCHOB-
Hoe conepxkanue BKP, oOparnB oco0oe BHMMaHKME Ha CIICHHMAIBHBIA pasnaen. Jlmu-
TEIBLHOCTD JOKJIaJa MO HUCCIe0BaTEIbCKON paboTe MOXKET COCTaBJISITh 15-20 MUHYT
c 00s13aTEIHHBIM BBIJICJICHUEM pa3/iena, MOCBSIIEHHOTO U3JI0KEHUIO TIOyYCHHBIX UM
pe3ybTaTOB.

JlokJiaael Mo rpyNnoBbIM U KOMIUIEKCHBIM paboTaM MOTYT MPOXOJUTH B TO-
psanke, onpenesneHHoM I'AK (Ha coBmecTHOM 3aceganuu ['AK pa3nuuHbIx HampaBiie-

HI/II71) C MHAWBUAYAJIbHBIMH, I'PYIIIOBBIMHU M KOMIIJICKCHBIMU OJOKJIaJlaMU. HpI/I 3TOM
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BpeMS JIOKJIaJOB U 0OIIee BpeMs 3allUThl CYMMUPYET BpeMsl MHIUBUAYATIbHBIX 3a-

IIIAT.
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3 METOAUKA BBIIIOJIHEHHU S BKP

3.1. AHA/IU3 TEXHOJIOTMYECKOro Mpoiecca U MPOU3BOJACTBA KaAK 00beKTa

YapaBJ€HUA U MOCTAaHOBKA 3a/1a49Y1 aBTOMaTH3allUHN

3.1.1 Tlpomecc aBTOMaTH3aUK MPEACTABISIET COOOM OYEHB CIOXKHYIO TPO-
OJieMy, CBSI3aHHYIO, MIPEXKJIE BCETO, C TPYAHOCTIMH (popMaIn3aiui MaTeMaTHIeCKO-
ro onucanus. OgHaKo CyIIECTBYET psll (aKTOpOB, OOJErvarouX pelieHrue 3aaauu
aBTOMATHU3AIMH B KOHKPETHBIX, YACTHBIX CIy4asx, K YHCIy TakKuX (PaKTOpOB OTHO-
CATCSL:

— 3HaHue (U3UYCCKOU W XuMHU4Yeckor cymrHoctu TII, HaKOIICHHBIM OMBIT M HH-
TYHUIMS, TTO3BOJIAIONINE YMEHBIIUTD CIOKHOCTh (POpManu3and OMUCAHUS MPO-
1IECCOB;

— OonpmHCTBO TII mposBIiIsitoT cedsl KaKk HU3KOYAaCTOTHBIE, YTO BEJIET K YMEHBbIIIE-
HUIO YHUCJa TEePEMEHHBIX, HEOOXOIMMBIX JJIi UX OIHUCaHWs, 0oJiee TOro IS
OOJIBIIIMHCTBA YCTAHOBOK IIEJIBIO YIPABJICHUS SBJISIETCS CTAaOWIM3AIUs TEXHOJIO-
TUYECKOT0 PEKUMA;

— CJIOKHBIA TPOIIECC OCYIIECTBISACTCS COBOKYMHOCTBIO XOTS M B3aMMOJICUCTBYIO-
IUX JAPYT C APYTOM, HO BCE JIe€ OTJICIbHBIX MAIIWH, allllapaToB U 000pYI0BAHMUS,
YTO YKa3bIBA€T HAa BO3MOXXHOCTH JICKOMIIO3UIIMM M JICICHTPpAIM3AIMN yIIpaBJie-
HUsl Ha ocHOBe paszOuenus TII Ha moamporecchl WM MOJACUCTEMbl U CBEICHUS
CHUCTEMBI YIIPaBIICHUS K HEPAPXUUECKON CTPYKTYpE.

['myGokoe 3HaHHE TEXHOJIOTMH MPOU3BOJICTBA, I KOTOPOIo pa3padaThIBacT-
Csi CHUCTEeMa aBTOMATH3allMH, JAeT BO3MOXKHOCTH OOOCHOBAHHO peliaTh BOIMPOCHI
ynpasieaus uM. Ananu3 TII mo3BosseT Takke IPaBUIHLHO BHIOPATh OCHOBHBIC KOH-
TPOJIUPYEMBIE U YTPABISIEMbIE BEJIMYMHBI, YCTAHOBUTH JUAINA30H UX U3MEHECHUS U
pabouee 3HAUCHHE, ONMPEACIIUTh XapPAKTEPUCTUKH BO3MYIIAIOIIMX BO3JECHCTBUU U
BBIOpATh TJIaBHBIC YIPABISIONIME BO3ACUCTBUSA. B mociemHem ciiydae CyIiecTBYET
ompenelieHHas cBoOoaa BblOOpa. Hampumep, ynpaBisioniuM BO3JEHCTBHEM MOXKET

OBITH KakK IMOCTYINICHUC BCUICCTBA WJIM SHCPIHUH B alliapar, Tak U CTOK Cro. BI)I60p
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YIOPAaBISIOMUX BO3IACHCTBUI oOmpeaenseTcss ux HauOosbiield 3()PeKTUBHOCTHIO U
CTPYKTYpOU CHCTEMBI aBTOMAaTH3AIIH.

B nmanHOM pasnerne HeoOXOAMMO KPAaTKO OXapaKTepPH30BaTh CYIIECTBYIOIIHE
COcOOBI MOJYYEHUS LIEJIEBOT0 MPOIYKTa, U HA OCHOBE X COIIOCTABJIEHUS BHIOpATh —
panmoHanpHbINA. TexHonorus u anmaparypa JOKHBI PacCMaTPUBATHCS CTOYKH 3pe-
HUS BHEIPEHHUS HOBBIX METO/IOB MPOU3BOICTBA, HCIIOIH30BAHHS COBPEMEHHOTO 000-
pYJIOBaHMs, HMIMPOKOTO BHEJPEHHS KOMIUIEKCHONH aBTOMATH3aIlMU IPOU3BOJICTBEH-
HBIX IpoIeccoB. B HeoOXomumMoM o0beMe paccMaTpUBAIOTCS (PU3UKO-XUMHUECKUE
nporeccel, gaercs onucanue TII u mpom3BoAcTBa, aHAIU3UPYETCS OCHOBHOE 000pY-
J0BaHHE, 0OOCHOBBIBAIOTCA IMApaMETPbl HOPMAJIBHOTO TEXHOJIOTMYECKOIO PEKMMA.
311ech Ke XapaKTepHU3yIOT MPOU3BOACTBO, UCXO/s U3 €ro OCOOBIX YCIIOBHUU: Kilacca,
B3pPBIBO- M TOXKapOOMACHOCTH TMOMEIIEHUH, HAIWYUS arpeCCUBHOCTH HCXOIHBIX H
MOJTy4yaeMBbIX MPOAYKTOB, XapaKTepa OKpY Karollel cpesbl U T.11., HA OCHOBAaHUU YETO
OTIPE/IETISIOT TEXHUYECKHE TPeOOBaHMS K CPEACTBAM aBTOMATH3aIlMU M CHCTEME Tie-
penayu CUTHajla Ha paccTosHUE (dIEKTpUYecKasi, MHEeBMAaTHYECKas, ONTOBOJIOKOH-

Hasi, paJivo u Jp.).

3.1.2 MWzmaramoTcs MNpOTEKAIONMIME XuUMuyeckue peakyuu U  Quuxo-
MexaHudeckue npoyeccvli, OCOOCHHOCTH HMX CYIIECTBOBAHUS, BIHMSHUE PA3TMUHBIX
rmapamMeTpoOB Ha CKOPOCTh M HaIpaBJeHUE peakiuii. JlaeTcs XxapaKTEepUCTHKA UCXOI-
HBIX U KOHEYHBIX MPOJYKTOB, & TAK)KE OTPaXaroTca (PU3NKO-XUMUYECKUE TTPOIIECCHI
MPOMU3BOJICTBA, OOYCJIOBIMBAIOININE CIEIU(UKY pa3padaThiBA€MON CUCTEMBbl aBTOMA-

THU3alluH.

3.1.3 Uccnenyrwtcs TI1 u ocobennocmu mexnono2uveckozo pescuma. Onu-
CbIBAEMCSl MEXHONI02UYeCcKdsl cxema npou3eoocmed, paszpadbarbiBaemas C y4eTOM
BHEJIPCHUS CPEJICTB aBTOMATH3AIMHA. AHAIM3UPYIOTCS OOITUE TPUHITUIIBI COCTABIIC-
HUSI CXEMBI C IIeNIbI0 MTOCTAHOBKM 3aJlayl aBTOMATH3aIlMU MPOU3BOJICTBA, e€* oco-
OCHHOCTH C TOYKH 3PCHUSI HEMPEPHIBHOCTH, HAIMPABJICHUS MOTOKOB, KPATHOCTH 00-
PabOTKH MaTePHAIIOB. BOBMOYKHOCTH MCIIOJ30BaHUS TTOOOYHBIX BEIIECTB U OTXOIOB.

TexHomoruyeckas cxema AO0JKHa AaBaThb SCHOC IIPCACTABJICHHUC O IPOTCKANOIINX
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MpOIECCax M B3aMMO/JICHCTBUU alIapaToB CO CpeACTBaMU aBToMaTu3aluu. OTaenb-
HBIE arperatbl ¥ YCTAHOBKH TEXHOJIOTHYECKOTO 00OPYIOBaHUSI MOTYT OBITh M300pa-
’KEHBI HA CXEM€ OTOPBAHO JPYT OT Jpyra, HO MPHU 3TOM BCEr/ia MPUBOAATCS HEOOXO0-
JTUMbIC YKa3aHUs Ha WX B3aUMOCBsI3b. BEIOOp CXEMBI JOJIKEH OCHOBBIBATHCS HA HO-
BEUIIUX JOCTUKEHUSX B JAHHOW 00JIACTH, BBHICOKMX YKOHOMHMYECKHX IMOKA3aTENsIX
MIPOM3BOJICTBA, OOECHeUnTh Oe30MacHbIe YCIOBUS TPY[a, 3alUTy BO3AYIIHOTO Oac-

celiHa u OYUCTKY CTOYHBIX BOJI.

3.1.4 OnMCHIBAIOTCS HA3HAYEHUE U NPUHYUN OeUCTNEUS. OCHOBHBIX MEXHOL02U-
yeckux annapamos. PaccMaTpuBaroTCsi 0OCOOCHHOCTH KOHCTPYKIMH U (aKTOPBI, UX
onpenensione. BoIACHIIOTCS MpUeMbl, UCKIIIOYAIOIINE MPOTEKaHHe MOOOYHBIX pe-
aK1Mii, 00eCIeYnBaOIINE NOBBIIIEHNE MOIIHOCTH U KO3 (PUIIMEHTA TOJIE3HOTO JIEeH-
cTBUA. M3nararoTcs mpoTeKaronme B anmnapare mporecchl 1 0COOEHHOCTH TEXHOJIO-
THYECKOT0 PEXUMA, YCIOBUS pabOThl 000pPYAOBaHUS, TPUBOIATCS XapaKTEPUCTUKU
000pyIOBaHUs: TUII, TPOU3BOIUTEIHHOCTh U JIp. NaHHbIC. B maHHOM pazjerne Moryr
OBITH MPUBENIEHBI MaTepHalIbHbIE U TerioBble Oananckl TII, mpoTekaronux B amnma-
partax, JJisi KOTOPhIX B AajbHeHIeM OyJeT MPOU3BOIUTHCS MAaTeMaTUYECKOe MOje-
mupoBanue ACP. OnpenensitoTcsi BO3MOKHBIE MECTa pa3MeIleHus: Ha 000pyI0BaHUHU

U3MEPUTETHHBIX U OTOOPHBIX YCTPOUCTB.

3.1.5 Kaxnsii TII npoxooum npu onpedenenuvix yciogusx, KOTOpbie 3aaa-
I0TCSI Uepe3 3HAUCHHUs ero mapaMeTpoB (TeMreparypa, AaBleHue, coctaB u T.1.). Co-
BOKYITHOCTh 3HAMEHHI BCEX MapaMEeTPOB MPOIECcCa HA3BIBAIOT MEXHOA0SUYECKUM
PeHNCUMOM, a COBOKYITHOCTh 3HAYCHHUH MapaMeTPOB, 0OCCTICUUBAIONIUX PEIICHUE TIe-
JICBOM 3aJ1a4l HOPMANbHLIM MEXHOL0SUYEeCKUL percuMomM. DTH 3HAYEHUS yKa3bIBa-
IOTCSI B TEXHOJIOTUYECKOM PErJIaMEHTEe Mporiecca — PYKOBOASIIEM JOKYMEHTE IS
orepaTopa-TexHoJora.

OTKJIOHEHHE TTapaMETPOB 3a JOMYyCKaeMbIC MPE/Ebl SBISCTCS HapyIICHUEM
TEXHOJIOTUYECKOTO peknma. HapylieHus: TeXHOJIOTHUECKOTO pPEeXUMa, CBS3aHHbBIC,
HAIpUMeEp, C TMPEBBIIICHHEM IapaMeTPOB Ipoliecca, MOTYT UMETh CEPhE3HBIE ITO-

CJIEJICTBUSI — HOPMAJIbHBIN PEXUM pabOThI MOXKET NEpelTH B aBapuitHbid. OHON U3
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Mep, TIPEIOTBPAIIAONINX aBAPUNUHBIE CUTYAIlUH, SBISICTCS TEXHOJIOTHYECKAs CUTHA-
nu3anus. HopmanvHolil mexHoio2udeckull. pexcum 3a0arom u oQopmiaom 6 euoe
mexHono2uveckou xkapmol (TabMUIBI). B HEW mpUBOAAT NepedyeHb MmapaMeTpoB, 3Ha-
YeHUE KOTOPBIX HEOOXOIUMO MOAJCPKUBATh Ha OMPEACIEHHOM YPOBHE, a TaKXKe
yKa3bIBAIOT JHAIa30Hbl 3HAYCHHM, B KOTOPHIX U3MEHEHHUE IMapaMeTPOB HE MPUBOIUT
K CEpbE3HBIM HAPYIICHUSIM TEXHOJIOTHIECKOTO PEKHUMA.

B mpoekTe paccmaTpuBalOTCS MapamMeTphbl, 00ECIEeUMBAIOUINE HOPMAJIbHOE
POTEKaHUE TEXHOJOTHYECKOro pexxkuma. OnpenensioTcsi OCHOBHBIE TEXHOJIOTHUYeE-
CKHE TapaMeTpbhl, KOTOPhIE HEOOXOIUMO KOHTPOJIMPOBATH MPH BEACHUH IPOIECCa,
NEPUOJUYHOCTh U TOYHOCTh KOHTPOJISI, @ TAaKXKE JOMYCTUMBIN UX JHUANa30H W3MEHeE-
Hus. PaccmaTpuBaroTcs mapameTphl, MOJIeKAIMEe PETyIMPOBAHUIO U CUTHAIU3AINU
C MOAPOOHBIM OOOCHOBAaHMEM WX BJIMSHHS Ha KAa4eCTBO BBIITYCKAEMOTO MPOAYKTA
u/unm 6e30MacHOCTh BelleHus npoiecca. [Ipu 3ToM yKa3bIBalOTCS UX HOMUHAJIbHBIC
3HAYCHUS M JUANa30H OTKIOHEHHS OT HuX. Oco00oe BHIMaHUE HEOOXOAMMO YICITUTh

TpeOyeMOil TOUHOCTH MPU KOHTPOJIE TEXHOJOTUYECKHUX TapaAMETPOB.

3.1.6. Ot gvibopa Hu mexnoro2UYecKol cxeme Mecm UsMepeHus: Ui omoopa
UMNYIbCO8 6 CUCTNEMAX KOHMPOJA U pe2yIupo6anuss 3aBUCAT HE TOJIBKO IIPEACTaBU-
TEJIBHOCTh CUTHAJIA, HO U TOYHOCTb OLEHKH 3HAYEHUS KOHTPOJIUPYEMBIX WIH PETY-
JUPYEMBIX NapaMeTpoB B KaxkJblii MoMeHT Bpemenu. B ACP BbeiOop Mecta oTOOpa
UMITYJIbCOB JIOJKEH 00€CTIeYnTh, KpOME Ha3BaHHBIX TPEOOBAHUH, €1e U JJOCTATOUHO
TOYHOE IPEACTABICHUE O CTATHYECKUX M JUHAMHUYECKUX CBOMCTBAX YIIPABIIIEMOIO
oObekTa. B psje ciiyuaeB IMEHHO MECTO YCTAHOBKH JIaTYMKOB OIpEAEIIseT HaCTPOu-
KU PEeryJsiTOpOB, KaUeCTBO PETYJIMPOBAHUSA U JIpYrHe MoKa3aTeslu (PyHKIIMOHUPOBA-
HUS CUCTeMBbI. B 00I1eM ciydae TeXHOJOTHYECKU mapameTp MpeCTaBisieT coOon
BEJINYMHY, PACIPEIEICHHYIO 10 JUIMHE arperara u HenpepbIBHO U3MEHSIOLIYIOCS BO
BPEMEHU U MPOCTPAHCTBE ClydaHbIM 00pa3om. IIpocrelimas 3aga4a, BO3HUKAIOIIAS
B CHCTEMaxX KOHTPOJIS, CBOJUTCS K BBIOOPY YHMCIIA U PACIOJIOKEHUS JaTYUKOB I10
JuIMHE arperara. Beioop MecT KOHTpOJIs Wik 0TOOpa UMITYJIBCOB JJISL PETYIUPYIOIINX
CUCTEM JIOJKEH TaKKe 00ecreyuTh yA00CTBO MOHTaXa COOTBETCTBYIOIIUX TEXHHUYE-

CKHX CPEJICTB Ha TEXHOJIOTMYECKOM 000Dy I0BaHUH.
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3.2. ABTOMATH3aIM{ TEXHOJOTHYECKUX MPOIECCOB HA OCHOBE CPENCTB

JOKAJHLHON aBTOMATHKH

3.2.1 B ocnosy aemomamuzayus TIl na b6aze cpedcme 10KaIbHOU a8mMoma-
MUKU TIOJI0KEH MPUHLIMI CO3/IaHHS TaK HA3bIBAEMBIX MOJACUCTEM JIOKAIBHOTO YIIPaB-
JICHUS, ABJIAIOMUXCS (PYHKIIMOHAIBHO BBIJICICHHON CHCTEMOM, pealn3yIomeil camo-
CTOSITENILHO (B aBTOMATHYECKOM PEXKHME) allTOPUTM YIPABJICHUS U 0OECIEUUBAIO-
el JOCTHXKEHUE IeNM YIpaBiIeHUS KOHKPETHBIM MOJ00BEKTOM YIpAaBICHUS WU
€ro TEeXHOJOTHYECKUM mapameTpoMm. llenm, mapamerpsl, a MHOT/Ia U CaMU 3aKOHBI
yIpaBJEHUs MOJACUCTEMA MOKET MOJIy4aTh B BHUJIE€ 33JIaHUIl OT APYTUX CHUCTEM, Ha-
npuMep aBToMaTuzupoBaHHOM cucTtembl ynpasieHus TII (ACYTII) wnu cMexHbIX
CHUCTEM, C KOTOpPhIMHU oOecreuuBaeTcs B3auMojeiicTBue. PaznuuaroT aBTOMaTHue-
ckue cuctembl perynupoBanus (ACP) u cuctemMbl aBTOMAaTHYECKOTO YIPABICHUS
(CAY).

Aemomamuueckas cucmema pecyiuposanus SBISETCS (PYHKUHUOHAIBHO 3a-
BEPIICHHOW TEXHUYECKOW CUCTEMOM, oOecrieunBaronieil TOCTHKEHUE 1IeNN YIpaBiie-
HUSI, 3aKJIIOYaroencss B 00eceueHun OJIM30CTH TEKYIIEro 3HAYEHUs] KOOPJWHATHI
TII x ero 3aganHOMY 3HaueHHI0. B 1000M citydae mporiece peryiaupoBaHus (cTabu-
TU3alMsl, TPOrpaMMHOE WM CIendIee) MPeACTaBiIsieT coO0W M3MEHEHUE PeryJiu-
pyeMoi BeIMYMHBI BO BPEMEHU MOJ ACHCTBUEM KaK BO3MYIIAIOIIUX, TaK U 3aJar0-
IIUX BO3ACHCTBUM.

Cucmema asmomamuueckozo ynpasienus, ananorudHo ACP, ocyiecTBiser
B aBTOMAaTHYECKOM DPEKUME yIpaBieHHEe TexHosiorudeckuMm oobekTtoMm (TO), ycra-
HOBKO WJIM arperatoM, Mpu 3TOM HapsiAy C peryJMpOBaHUEM peanu3yeT (B TOM YU C-
Je, U OJHOBPEMEHHO) W JAPYrHe BUIAbI yrpaBieHus (Koopourayuro, ynpasieHue co-
CMOSIHUEeM, ONMUMAIbHOEe YNpaeieHue), B COOTBETCTBUU C LIEJIBIO YIIPABJIECHUS, 3a-
KJrovatoleiics B odecrieueHuun 3gpdpexrusHoro pynkuonnposanus TO. CooTBerct-
BEHHO KPHUTEPUSIMHU KAaueCTBa YMPABJICHUS SIBJISIIOTCS 3HAYEHUS OOOOIIAIONIUX TEX-
HUueckux xapaktepuctuk TO (IIpOU3BOAMUTENIBHOCTh, TOYHOCTb, COOTHOILCHHE U
T.11.) . KonnuecTBo KOHTpoMpyeMbIx KoopauHaT TO MOXKET HOCTUTaTh HECKOIBKHUX

JECATKOB.
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[Tpu aBTOMaTu3anuu koHKpeTHOro TO ocoboe BHUMaHHE HEOOXOIHUMO y[e-
JTUThH BBIOOpY panmoHaibHOU cTpyKTypbl ACP unu CAY, kotopas onpenensercsa B
pe3ynbTaTe NPUMEHEHHUS TPOTrPECCUBHBIX MPUHIIUIIOB YIPABICHUS C UCIIOIb30BaHU-
€M JOMOJIHUTENbHBIX NoKazaTeneld xona TII, Takux Kak BO3MYLIAOIIME BO3JECHCT-
BHsI, IPOMEKYTOUHBIE peryaupyeMble BelquuuHbl U Ap. C 3amadell cMHTE3a palmo-
HaJIbHOM CTPYKTYpbl OJHOBPEMEHHO pELIaeTCs TAKKE U 3a7a4a BIOOpA 3aKOHA PEry-
JTUpPOBaHUS U ero K03 duureHToB. [Ipu 3TOM yUUTHIBAIOTCS XapaKTEPUCTUKH U JPY-
rux TCA, BXOASIIHUX B CUCTEMY, KOTOPBIE TAKXKE BIMSAIOT HA MOKA3aTeld KauecTBa

MPOLIECCOB PETYIUPOBAHUS.

3.2.2 Cucmemoobpazyroweti yacmvio ACP sensemcs obvexkm ynpasieHus
(OY). Xapakrep NpOTEKAIOLIEr0 B HEM IMPOIecca, KOHCTPYKTUBHBIE OCOOCHHOCTHU
o0opynoBaHusi, TPEOOBAHUS K Kay€CTBY MPOM3BOAMMOIrO MPOJIYKTa WM 3HEPIHH, a
TaK)ke TpeOOBaHUSA MO HAJEKHOCTH W YCJIOBHUSAM JKCIUTyaTallUd MPEAONpPEAeIIIIOT
IPUHIUI PETYJINPOBaHUS, a Takxke cTpykTypy ACP u anmapartypy s ee peanusa-
uuu. Ilpu 3ToM nop perynupyemMoil BenmmuuHou (koopauHaToid OY) moHMMaKOT Be-
JMYMHY TEXHOJOTUYECKOTO MapaMmerpa (TeMIeparypy, 1aBjieHue, ypOBEHb U T.I1.).

Cunre3 panuoHanbHOM cTpykTyphl ACP cBomuTcs K pa3paboTKe CXEeMbl
B3aMMOJICUCTBHS PETYJIATOPA WA PETYISATOPOB ¢ 00beKTOM peryiupoBanus (OP).
Cunre3 panmoHanbHoOU cTpyKTypbl ACP He Bcerga MoOXeT ObITh CBENIEH K (hopMalib-
HOW Mpoueaype. ITOT MPOLECC B 3HAYUTEIBHOW MEpE SIBJISETCS TBOpYECKUM, Jliis
YCIICLTHOTO PEIICHUs 3aJaul CHHTe3a paunoHalbHOM cTpykTypsl ACP HeoOxoaumo
JIOCKOHAIBHO M3yuuTh OP, ycroBus ero skcrutyaTali 1 TpeOOBaHUS K KaueCTBY pe-
T'yJIUPOBaHUS.

[Tpu moctpoennn ACP B kauecTBe peryaupyeMbIX KOOPAMHAT BbIOHMPAIOT
TEXHOJIOTUYECKHE MapaMeTpbl, '3MEHEHHUE KOTOPBIX CBUJIETEIBCTBYET O HAPYIICHUU
MaTepHaIbHOrO U TerioBoro 6anancoB B OP. K HUM OTHOCSTCS: ypOBEHb KUIAKOCTH
— TIOKa3aTesb Oaianca 1o XuAKou (asze; JaBieHue — Mmoka3aresb 0amaHca Mo ra3oBon
¢aze; Temneparypa — nokasarellb TEIJIOBOro OajlaHca B almapare; KOHLUEHTpaus —

NoKa3aTelb MaTepUaIbHOIo OanaHca o KOMIIOHEHTY.
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3.2.3 Oxonuamenvuvie peulenuss N0 ABMOMAMUIAYUU HA OCHOBE JIOKAILHBIX
cpeocme u cucmem MPUHUMAIOTCS MOCIE aHAIN3a CYIIECTBYIOIIMX CXEM aBTOMAaTHU-
3alllM, U3BECTHBIX U3 OTEUECTBEHHOU M 3apyOexHOM nuTeparypbl. Pabounii BapuaHT
CXEMbI aBTOMATU3ALUU JTOJKEH 00ECIIeUNTh JOCTHKEHIE HanOoJiee BEICOKMX TEXHU-
KO-DKOHOMHYECKHUX IMOKa3aTesel paboThl CUCTEMBI, HE TOJIBKO COOTBETCTBOBATH CY-
LIECTBYIOIIUM TEXHOJIOTMYECKUM TpeOOBaHUSAM, HO U YUYUTHIBATh TAKKE NEPCIEKTH-
BbI coBepuieHcTBOBaHMs TII, 0cOOEHHOCTH pa3BUTHA TEXHUYECKUX CPEICTB aBTOMa-
TU3AlMKU. JTO MO3BOJISIET COBEPILICEHCTBOBATh CUCTEMY aBTOMAaTH3alluu 0€3 CYIecT-
BEHHBIX 3aTpar. OnTuManbHblii 00beM (ypoBeHb) aBTOMaTu3anuu TII onpenensiercs
[OCTaBJICHHBIMU 33Jja4aMU C YY€TOM TEXHHKO-3KOHOMHUYECKOIO0 OOOCHOBaHUS liejie-
CO0Opa3HOCTH aBTOMAaTH3allMU Ha 0a3e MPUHITOrO KOMIUIEKCA TEXHUUECKUX CPECTB.

Ha ocnose ananuza TII kak coBokynHoctr OP mpoekTupyroT cucremy aBToO-
MaTH3aluH, 00eCIeYNBAIOLIYI0 PEIIEHUE MOCTaBICHHbIX 3aJa4 peryauposanus. Ha-
YUHAIOT C MPOEKTUPOBaHUS OAHOKOHTYPHBIX ACP: oHM HanboJliee MPOCTHI B HaJAAKe
U HaJIeXHBl B padoTe, MOATOMY IIMPOKO HMCHOJB3YIOTCS IMpu aBroMarusanuu TO.
[Ipu HeOMaronmpusTHBIX TUHAMUYECKUX XapaKTEPUCTHKAX KaHAJIOB PEryJIMpOBaHUS
AHAJIM3UPYIOT BO3MOKHOCTh MOCTPOEHUSI MHOTOKOHTYpPHBIX ACP, B KOTOpBIX Kaue-
CTBO PETYJIMPOBAHUSI MOKHO IOBBICUTD, YCIOXKHSA CXEMbl AaBTOMATH3aLlUH, T.€. IPHU-
MEHsIS KaCKaJIHble, KOMOMHUpOBaHHbBIe, B3auMocBsizanHbie ACP u np. Cpeau merto-
JIOB TIOBBILIEHUSI KAUE€CTBA PErYJIUPOBAHUS 32 CUET YCIOKHEHHS CTPYKTYpPbl CUCTEM
peryivpoBaHusi HaubOosiee paclpOCTPAHEHbI CIEAYIOIIUE: 68e0eHUe UMNYIbCA NO
sosmywenuro (komournuposanuvle ACP); 6gedenue OuHAMuueckou KOMNEeHCayuu 8
CUCTNEeMAx CEA3AHHO20 pe2yIUPOSAHUs], UCHONb308aHUE KACKAOHBIX (MHO20KOHMYp-
Hoix) ACP; 6sedenue 6 cucmemy uHgopmayuu no 3HA4eHuIo NPOMeiICymo4Hou Koop-
OuHamai.

Pa3zpaboTtannas (nau BeIOpaHHAs TUIIOBAsI) CTPYKTYPA, TODKHA OBITH BCECTO-
POHHE MPOAHAIIM3UPOBAHA C TOYKU 3PEHUSI €€ PAIMOHAIIBHOIO MCIOJIb30BaHUS IS
KOHKpeTHOTO 00bekTa. [Ipu 3TOM cienyeT uMeTh B BUAY, YTO CIUIIKOM YIPOIIEHHAS
CTPYKTypa MOXET He 00ecneunuTh TpeOyeMOoro KadecTBa PEryJupOBaHUs, a YCIOXK-

HEHHAsI MOYKET 0Ka3aTbCsl HEHAJIE)KHOM U CJII0KHOU B DKCILTYaTallUH.
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3.2.4 Bwibop mexnuuecxux cpeocme (TC) pecynuposarus 1enecooOpa3HO
MIPOBOJIUTH B TAKOW MOCJEI0BATEILHOCTH:

1. CocTaBisIOT yNpoOILIEHHYIO TeXHOJIOrnYeckyto cxemy OP, Boigenss ee u3
TEXHOJIOTHYECKOW CXEMBbI POU3BO/ICTBA.

2. BpiOuparoT OCHOBHYIO PETYJINPYEMYIO BEIMUHMHY, UCXOS U3 UCIIOIb30Ba-
Husl ogHOKOHTYpHOU ACP, u ¢popmynupytot nens perynupoBanusi. O1eHHUBAIOT CBS-
31 MEXKIy NEPEMEHHBIMU B CTATUYECKOM PEXHUME U BBISICHAIOT BO3MOXHOCTh CO3/1a-
HUSL CHCTEMBI PETYJIMPOBAHUS. Y CTAHABIMBAIOT YUCJIO HE3aBUCHMBIX CTaTHYECKUX
peryiaupyeMbix napameTpoB. [Ipu HECKOJIBKUX PEryJMpyeMbIX BEIMYMHAX B OJHOM
00BEKTE HEOOXOAUMO, YTOOBI X B3aUMHBIE CBSI3U Uepe3 Mpolecc ObLIM MUHUMAJIb-
HBIMH.

3. BeiOuparoT perynupyomiee Bo3AeHCTBUE, ONPEaLsisi, TAKUM 00pa3oM, Ka-
HaJl Bo3/ielicTBUsA. BboiOpaHHas B kauecTBe peryupyromiei BXo1Hasi BEIUYMHA JOJIK-
Ha OTBEYaTh CIEIYIOIIUM TPEOOBaHUSAM: CTEICHb €€ BIUSHUS 10 BeJIMUUHE KO3Pdu-
LMEHTa Mepeladyu U MUpUHe pabodeil 00JacTy H10CTaTOYHA AJI OJIyYeHHs] HE00X0-
JUMOM TOYHOCTH PETYJIMPOBAHUS; CTaTUYECKUE XapaKTepucTuku OP JMHENHHBbI Win
HECYILIECTBEHHO HEJIMHEWHbIE; 3ana3JplBaHUE B IMepefade yNnpaBisiollero CUrHasia
MUHUMAJIBHO.

4. CoctaBnsitoT CTpyKTypHyto cxemy ACP, CBSI3bIBAIOIIYI0 OCHOBHBIE dJie-
MEHTBl 3aMKHYTOM cuctembl (OP, u3meputTenbHOe YCTpONCTBO, TMpeoOpasyroriue
YCTPOMCTBA, yCTPONCTBO PETyINPOBAHUS, UICTIOJHUTEILHOE YCTPOUCTBO U TIP. ).

5. BpIOMpaloT M3MepUTENbHBIN U MPOMEXYTOUHBIA MpeoOpazoBaTenu (mpu
HEOOXOAMMOCTH ), UCIIOJTHUTEIILHOE YCTPONCTBO.

6. OuenuBaoT auHamudeckue cBoiictBa OP. Jlng 3Toil menu Moryt OBITh
NPUMEHEHBI KaK SKCIEPUMEHTAIIbHbBIE, TaK U aHAJTUTUYECKUE WM DKCIEPUMEHTAb-
HO-AaHAIUTUYECKHE METO/BI.

7. OnpenensitoT XapakTep U 3HAYEHUE OCHOBHBIX BO3MYIIAIOIIMX BO3JIEUCT-
BUM (ITOMEX), UMEIOIIUX CaMbIil pa3HOOOPA3HBIN XapakTep U UHTEHCUBHOCTD, OJIHAKO
UX CBOJAT K TPEM HamOoJjee paclpoCTpaHEHHBIM BHIaM: CKAUKOOOPa3HO IJIUTEINb-

HOMY, TUKOBOMY, MOHOTOHHO HapacTalollEMYy.
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8. IlpenBapurenbHO BBIOMpPAIOT XapaKTep BBIXOJHOTO CUTHAJA PETYJIATOpPA
(T peryaupyrolero BO3ACHCTBUSA) O 3HAYEHUI0 OTHOCHUTEIBHOTO 3aIla3/IbIBaHUS
T/T (HepepbIBHBIN, PEICHHBIN WJIM UMITYJIbCHBIM ).

[TprueM UMIYIBCHBIE WU PENECHHO-UMITYJIbCHBIE (LU(POBBIEC) PETYIATOPHI
IPUMEHSIOT, KOTJa UH(OpPMALUS O COCTOSHUHM PETyIUPyeMOro 0ObeKTa MOCTyMaeT
HENPEPBIBHO, a PETYJIUPYIOLIEE BO3ICHCTBUE OCYIIECTBIISIETCS TOJIBKO B IUCKPETHBIE
MOMEHTBI BpEMEHH.

9. YcranaBnuBaT TpeOyemble (3aJaHHbIE) MOKa3aTeNIM KauecTBa Mpollecca
PETYIMPOBAHMS, HCIIOJIb3YS IPEXK/IE BCETO TaHHBIE TEXHOJIOTHYECKOIO PErJIAMEHTA.

10. [IpoBepstOT MPUTOAHOCTH BRIOPAHHOTO THIA PETYIHPYIOMIETO BO3IACHCT-
BHSI M OLICHUBAIOT KAYECTBO PETYJIMPOBAHUS JUIS PA3JIUYHBIX 3aKOHOB B OJJHOKOHTYP-
HBIX CHCTEMax, €CJId BBIOPAHHBIN TUI PETYJIUPYIOIIET0 BO3ACHCTBUS MOXKHO peatu-
30BaTh C MOMOIIBIO HECKOJBKHX 3aKOHOB PEryJupOBaHMs. PEKOMEHyeTCsl UCIOb-
30BaTh Hanbosee MpOCTON 3aKOH, o0ecneunBaroInii TpeOyemMoe KauecTBo.

11. AHanu3UpPyIOT BO3MOKHOCTh YIIYUIICHHUS] TUHAMUYECKUX CBOWCTB OOBEK-
Ta PEeryJMpOBaHUs, €CIU Ja)Ke CaMblid CJIOKHBIM U3 3aKOHOB HE 00ecreunBaeT Tpe-
OyeMoro KauecTBa peryjivpoBaHus. Takoe yiydllleHHe, IPexIe BCEro, BO3MOXKHO 32
CYeT NPUMEHEHUS] MEHEEe MHEPLIMOHHBIX U3MEPUTENbHBIX MTpeoOpa3zoBatenei, Apyrux
PETYIUPYIOIINX BO3JEHCTBHM, a TAKKE U3MEHEHUSI MECTAa YCTAaHOBKH JAaTYMKOB WU
PO.

12. AHanu3upyroT BO3MOXHOCTh U CIIOCOO YIYYIIEHHUS] KauecTBa PEryJIUpo-
BaHUsI CUCTEM JPYrol CTPYKTYphbl (MHOTOKOHTYpPHBIX, KOMOMHHUPOBAHHBIX, C ITepe-
MEHHOM CTPYKTYpOM W TIp.), €CIM MEPONPHUATHS MO YIYUYIICHUIO JUHAMHYECKHX
cBoiicTB OP He MPUHOCAT KETaeMOro pe3yJibTara.

13. OcyiecTBasIOT anmaparypuyto peanusanuio ACP wim cuctemMbl aBTOMa-
tuzaiuu TII B nenom. CoBpemennbie A.CP B cBOE€M 3HAUUTEIHLHOM OOJBIIMHCTBE
peayn3yroTcs Ha 0a3ze arperaTHBIX CPEACTB MAM MPOTrPaAMMHUPYEMbIX KOHTPOJIIEPOB,
MO3BOJISIONIMX OPraHU30BBIBATh JIOKAJIbHBIE (aBTOHOMHBIE) KOHTYpPbl aBTOMaTH4Ye-

ckoro ympasienus B TII. M3 psga KOHTpOJIEPOB, NMpeIaraéMblX TOW WM MHOU



(bupmoii, BEIOUparOTCst HanboJee NOAXOAAIINE C TOUKU 3PEHMS] PEIICHNsI KOHKPETHON
3amaun ynpasieHus. I[Ipy HeEoOXOIMMOCTHM OCYIECTBIISIETCS MNPOrPaMMHUPOBAHUE
KOHTPOJIJIEPA, 33/1a€TCs BUJ YIPABICHUS, TUI 3aKOHA PEryJIUpOBaHUs, 3HAUECHUS Ha-
cTpoeuHbIX KodpdumuentoB n T.1. DyakinuonansHo ACP B 3ToM ciydae MoOXeT
OBITh peanu30BaHa YaCTUYHO almapaTHO, YacCTUYHO MporpamMmHo. HezaBucumo ot
storo ACP mnpezncraBisieTcss Kak CHUCTEMa, B KOTOPOW BCE 3JIEMEHTBHI BUPTYaJbHOU
CTPYKTYpPBI CYLIECTBYIOT PE€aJbHO B BUJE OTAEIbHBIX MOJYJIEH (aJrOPUTMOB), @ BMe-
CTe pean3yroT (QYHKLHUIO PETyJINPOBaHUS 3alaHHOTO TapaMeTpa.

Taxum oOpa3om, BEIOOp cHCTEM NPOBOAST, HAUMHAsA ¢ OJHOKOHTypHOU ACP
Y IPOCTEHIIETr0 3aKOHA PETyJIMPOBAHUSA, YCIOXKHSISA €ro, MoKa HE IOCTUTHYT Tpedye-
MOT0 KadecTBa peryiaupoBanus. Eciu TpebyeMoe KauecTBO HE JOCTUTAETCA B OJIHO-
KOHTYPHOW CHUCTEME, TO aHAIU3UPYIOT BO3MOXHOCTb HCIOJIb30BaHUSA Oojee CIOoXK-
HBIX CTPYKTyp cucteM. Kpome Toro, mpu pa3paboTke NPHUHMMAIOT BO BHUMAaHHE

CPaBHUTCIIbHYIO OICHKY CUCTCM C SHCPIrOHOCHUTCIICM PAa3HOI'O BHAA.

3.2.5 @opmuposanue komniexca mexrnuveckux cpeocms (KTC) sBnsercs 3a-
BEPILIAIOIIMM ATallOM aBTOMaTH3alluu Ha 0a3ze JIoKaIbHBIX cpenctB. B cocraB KTC
aBTOMATH3AIIMK HAPSIy CO CPEIACTBAMH PEryJMPOBAHUS BXOJAT: IMOJACHCTEMbI MOHH-
TOPHHIa TEXHOJIOTMYECKUX IapaMEeTPOB; UCIIOJHUTEIbLHBIC MEXaHU3MbI (KOMaH10all-
napaTthbl, UCIIOJHUTEIILHBIC U PETYJIMPYIONINE OPTraHbl, IPeoOpa3oBaTeI KOMaHIHBIX
CUTHAJIOB W T.II.); IPOrPaMMHPYEMbIC KOHTPOJUIEPHI; YCTPOMCTBA YCIOBEKO-
MAalIuHHOTO HHTepderiica oneparopa (MHIUKATOPHI, CATHAIU3aTOPbI, IITUTHI © MHEMO-
CXEMBbI KOMIJIEKCHOTO KOHTPOJISA, MYJIbTHI YIIPaBICHUS, MOHUTOPBI U KPaHBI).

MoHnumopune mexnHono2uuecKux napamempos, 00vbeKmos 1 npoyeccos OJTHa
M3 OCHOBHBIX 3aJ1ay, PEIIaeMbIX B Tpoliecce aBTomartusanuu TII, m 3akmroyaeTcs B
cOope 3HAUYCHHI TIEPEeMEHHBIX IpoIiecca (mapaMeTpoB, KOOPAWHAT U T.I1.), UX XpaHe-
HUH, HAKOTJICHUH, 00pabOTKe, OLIEHKE M OTOOPaXKEHUH B MOJIXOJAIICH I YeIOBEKa
— oneparopa ¢opme. B mporiecce MOHUTOpPHHTA peIIaeTcs U 3aada KOHTPOJIS POoTe-

kanus TII, cBoeBpeMeHHOEe 0OHApYy)EHUE OTKIOHEHUH OT yCTaHOBJIEHHOTO peXUMa,
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YTO MO3BOJIAET OBICTPO YCTPAHUTH UX M MPEIOTBPATUTh HAPYIIIEHUE PEXUMA Ha JIPY-
TUX CTaJUSIX OpoIecca.

Cucmema moHumopuHea 8 oowem ciydae ekaodaem B ceOsl IEPBUYHBIC U3-
MeputenbHble npeoopazoBarenu (I[THUII) TexHomornueckux napaMeTpoB (MHaue Ha-
3bIBa€MbIC JATYUKH), YCTPOWUCTBA MPEOOpPa30BaAHUSI-COTIACOBAHUS CUTHAJIOB H3MeE-
pSIEMBIX BEJIMYUH 6 CUCTEMHBI CUTHAJI, Hanmpumep, B 1udpoByto ¢hopmy (MHaUYe Ha-
3bIBa€MbIE YCTPOMCTBAMHU BBOJIA - Y B), KOTOpbIE, COBMECTHO ¢ (PU3HUECKUM KaHAJIOM
cs3u (KC), o6pasyror cpeay nepenauu curHanoB Monutopunra ot ITHUII k paboueit
craniuu Monutopudra (PCM). Jlatuuku ocyiecTBIsiIOT mpeoOpa3oBanue (usnye-
CKOW BEJMYMHBI, MPEICTABIAIOMIEN TeXHOJIorndeckud mapamerp TO, B BBIXOJIHYIO
BENMYUHY (M3MEpPUTEIbHBIM CUTHAN), HECYIIYyI0 MH(POPMAIMIO O KOJIMYECTBEHHOM
3HAYCHUHU U3MEPAEMOM BEIMYMHBI, B psge cimydyaeB cucremMa MOHUTOPUHTA MOYKET
OBITH BBIMOJHEHA Ha OCHOBE MHMBHUIYaJIbHOIO OTOOPaKEHUSI TEXHOJOTUUECKUX T1a-
pameTpoB BTOpUYHBIMU Tpubopamu (BIl) mokaspiBaOmUMH, PETHCTPUPYIOMIUMHU
unu curHanusupyromumu 6e3 PCM. Takum oGpa3oM, cUCTeMbl MOHUTOPUHTA TOJTY-
yaemMyro HH(GOPMAIIHIO 0 X0J€ KaKoro-Iuoo Impoiiecca peaausyior B nokazanus BII (B
TOM 4YHCJE, 3alKCh 3HAYEHUU H3MEpsSieMON BEJIMUMHBI HAa JUarpaMMHON Oymare),
CUTHAJIU3AIINIO, MPEJCTABICHUE HA dKpaHaX MOHUTOPOB (MPOEKIIMOHHBIX IKpPaHaXx)
nocyie 06paborkn PCM. B ciydae HE0OXOAUMOCTH MPUMEHSIETCS Tepeaya TaHHbIX
Ha PACCTOSTHUE CIEHHATbHBIMU CETEBBIMU CPEJIAMU TIEPEIAUH.

Bvibop cpeocme Ons cucmemvl MOHUMOPUH2A CONPSIJCEH C OLEHKON LEI0ro
psiza XapaKTEPUCTHK, OTPAKAIOIINX BaXKHBIC C TOUKHU 3pEHUS 00eCIIeueHus yIpaBiie-
HUsl acniekThl. [Ipexae Bcero, 3To HHPOPMAITMOHHBIE, .METPOJIOTUUECKUE U TUHAMHU-
YECKHE XAPAKTEPUCTUKHU, a TAKXKE MapamMeTphbl, YUUTHIBAIOIINE BIUSHUE OKPYKAIO-
IEH Cpelibl, Cpelbl MEPEeIayl CUTHAIIOB, 3HAUYCHUS BEJIMYMH U XapaKTep Harpy3oK.

Bri6op TC moHuTOpUHTra HEOOXOAMMO HAYMHATH C OMPEICIICHUS BO3MOMKHBIX
METO/IOB W TPHUHIIMIIOB M3MEPECHHsI TEXHOJIOTMUYECKHX MapamMeTpoOB, BHIOPAHHBIX B
MpeabIAYyIEM paszene. Boioop menmo0os HAUMHAIOT TPOU3BOIUTH C aHAIU3a U3Mepe-

HHUM TEIJIOTEXHUYECKUX IMAPAMETPOB: JABJICHUS, TEMIIEPATYPHI, paCX0a U YPOBHIL.
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3aTteM MPOU3BOJAT CPABHUTEIBHYIO XaPAKTEPUCTUKY METO/I0B (PU3UKO-XUMUYECKUX
U3MEpPEHHI: M3MEpPEeHHe COCTaBa U (DU3MKO-XMMUYECKHUX CBONCTB BEIIECTB U IIp.
Henb3s gonyckaTh pa3sHO0Opa3us METOI0B U3MEPEHUS OJJTHOTO U TOTO )K€ MapaMmeTpa,
TaK Kak 3TO MPUBEAET K PACIIMPEHUIO HOMEHKIATYphl IPUOOPOB, YTO, B CBOIO OYe-
penb, 3aTPYJHUT OPraHU3aLUI0 X PEMOHTA U CO3[JaHUE PE3EPBa.

Bonbuioe 3nauenue s odecrnieueHus: 6ezonacHocty TII mmeeT KOHTPOIb
BO3AYIIHON CpEelbl NMTPOU3BOJICTBEHHBIX NOMENIEHUN. ['oproune ras3sl U napsl JIETKO-
BOCIUIAMEHSIOIIMUXCS JKUIKOCTEN MOT'YT IPOHUKATh B BO3AYX IOMEILEHUN KaK B pe-
3yJlbTaTe BO3HUKILNX HEMOIAI0K B paboTe 000py10BaHMsl, TaK B OTAEIBHBIX CIIy4asix
U IPU HOPMAJBbHOM XOJ€ MNPOLECCOB. /[ KOHTPOJIA BO3AYIIHOW CPEABI B3PBIBO-
ONACHBIX ITOMEILIEHUNM HCIIOIB3YIOT Ta30aHaIN3aTOPbI-CUIHAIN3ATOPBl JOB3PHIBO-
omnacHbIX KoHUeHTpauuil. [[po6oo! 6opHbIE yCTpolcTBa M TaTYUKU CUTHAIU3aTOPOB
YCTaHaBJIMBAIOT B CAMOM B3PBIBOOIIACHOM IMOMEUIEHUH, IPUYEM OTOOPHBIE YCTPOW-
CTBa JIOJKHBI ObITh pa3MEIllEHbl B MECTAX, TJI€ NOSIBIEHNE TOPIOYMX I'a30B WK apOB

HanOoJsiee BEpOSITHO.

3.2.6 [Ilpu evibope IIHUII (0Oamuurxos) mexuonocuueckux napamempos u Bll,
CIIEyeT YYUTBIBATh P OMPEACIICHHBIX (DAKTOPOB: JAOMYCTUMYIO JJIS COOJIIOICHHSI
HOPMAJIbHOTO TEXHOJIOTHYECKOTO PEeXHMa IMOTPEUTHOCTh, OMPEESIONIyI0 Kiacc
TOYHOCTH MPUOOpA; WHEPITMOHHOCTh JTaTYMKA, XapaKTEPHUIYIOIIYI0 €T0 MOCTOSIHHYIO
BPEMEHU; TPENeNbl U3MEPEHUs JaTYMKA C TapaHTUPOBAHHON TOYHOCTHIO; MPEICib-
HbIC 3HAYEHUS U3MEPSIEMON BEJIMYHUHBI U IPYTUX MApaMeTPOB CPEIbl; BIUSHUE HU3HU-
YECKUX MapaMeTPOB KOHTPOIMPYEMON M OKPYKAIOIICH cpeapl (TeMIeparypsl, JTaB-
JICHUS, BIAXXHOCTH U T.JI.) HA HOPMAJIbHYIO paboTy JaTurKa; pa3pyuiaroiiee BIUSHIE
Ha JaTYMK KOHTPOJUPYEMOH W OKPYKAIOIICH Cpebl BCICACTBUEC XUMUYECKOTO BO3-
nercTBusl, €€ abpa3uBHBIX CBOMCTB U T.II.; BOBMOXKHOCTh npuMeHneHus: MII ¢ Touku
3peHUs M0KapO-B3PHIBOOE30MACHOCTH; BO3MOXKHOCTh TOMyUYeHUS YHUDUIIUPOBAHHO-

r'0 BBIXOJHOTO CUTHAJIA JIJIsl JajJbHEHIIe ero 00paboTKU TN XpPaHEHUS; PaCCTOSHHUE,
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Ha KOTOpOE MOXKET ObITh NepeaHa nHdopmalus, BblAaHHas JaTYUKOM (M3MEPUTETb-
HBIM ITpeoOpazoBaTeyeM);

B npouecce svibopa oamuuxkosé u BIl yduTHIBaIOTCS TakKe OCOOCHHOCTH
MIPOM3BOJICTBEHHOTO MPOIIecCa U MOMEIICHHUSI, BIUSHUE OKPYKAIOIIeH CpeJibl, Halu-
yrie BUOpaLMi. SJICKTPUYECKUX U MArHUTHBIX TOJIeH U T.1. MI3MepuTenbHbIie CpeacT-
Ba JOJDKHBI BBIOMPATHCS MO BO3MOKHOCTU B paMKax ['OCylapCTBEHHOH CHCTEMBI
npubopoB (I'CII) ¢ ydeToM CI0KHOCTH TEXHOJIOTHUECKOTO 00BEKTa U €ro MoXkapo- !
B3pPBIBOONIACHOCTHU (HaIpUMeEp, MPUHATH NPUOOPHI C THEBMATHUECKON CUCTEMOM JuC-
TaHIMOHHOHN Nepeauu, dJIEKTPUUECKUE MPUOOPHI B UCKPOOE30MACHOM HCIOJHEHUH
U T.J.), arpPECCUBHOCTH U TOKCHYHOCTH OKpY)KAIOIIECH Cpeabl, BHAA HU3MEPSIEMOTO
TEXHOJOTMYECKOIr0 MapamMeTpa U (U3NKO-XUMHUYECKUX CBOMCTB Cpe/bl, JAIbHOCTH
nepesaydl CUTHAJIOB OTAATYMKOB JI0 MyHKTOB YIpaBleHUs, TpeOyeMol TOYHOCTH U
OBICTPOACHCTBUSA, TOMYCTUMON MOTPEITHOCTH U3MEPHUTEIBHBIX CUCTEM, MECTa yCTa-
HOBKHU yCTpPOWCTBa, TpeOOBaHMI MpaBUJI YCTAHOBKH 3JeKTpooOopyaoBanus. [Ipudo-
pBI JIOJDKHBI BBIOMPATHCS M3 YUCIIa CEPUHHO BBIMYCKAEMBIX MPHUOOPOCTPOUTETHHON
MPOMBIIIJIEHHOCTBIO, T.€. COIJIACHO JEWUCTBYIOIIMM HOMEHKJIATYpPHBIM KarajoraMm H
crpaBoYHHKaM. VICIonb30BaTh T€ WM WHBIE U3MEPUTENIBHBIE CUCTEMBI - AJIEKTpUYe-
CKHe, MTHEBMAaTHYECKHE, MEXaHMYECKHE CIEAYyeT C y4eTOM KOHKPETHBIX YCIOBUU
mpoiiecca U3MEPEeHHsi, HEOOXOIUMON TOYHOCTH U SKOHOMUYECKOH 3((HEKTUBHOCTH.

Heobxoanmo Takxe oOpaTuTh BHUMaHKE Ha BHIOOP LIMPOKO PaCIpPOCTPaHEH-
HBIX TEPMOIIpeoOpa3oBarTeseil, MaTepuabl 3alUTHBIX YEXJIOB KOTOPHIX JOJKHBI BbI-
JepKUBATh TEMIIEPATYPhbI, JaBJICHUS U IEUCTBUS arpecCUBHbIX cpel. Bee atu u npy-
T'He BCIIOMOTATENIbHBIE YCTPONCTBA OJDKHBI OBITH BHECEHBI B MPOEKT aBTOMATH3a-
1017078

Kpome otmeuennoro BeiOop BII Bo MHOroMm ompenensieTcs MCIoJIb3yeMbIM
JaTYNKOM WJIM CHCTEMOM TepeJadyd CHTHAIa Ha PAacCTOSHHUE, a TaKKe TpeOyeMbIMH

oT npudopa GyHKIHUSIMH, €T0 TabapuTaMu, CTOUMOCTBIO U TIP.
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3.2.7 Ycmpoiicmea 6600a B COOTBETCTBUU C (PYHKIIMOHAIBHBIM Ha3HAYECHUEM
MOJPA3ACIISIOTCA Ha YCTPOKWCTBA BBOJIa AHAJIOTOBBIX CHUTHAJIOB, BBOAA AUCKPETHBIX
CUTHAJIOB, CYETYUKHU (TaMephl), CTICIMAIM3UPOBAHHBIE U3MEPUTENN, HOPMAIIU3aTO-
Pbl, KOMMYTAIITUOHHBIE YCTPOUCTBA, CETEBbIE KOHTPOJUIEPHI U UHTETPUPOBAHHBIE (KC-
MOJIB3YIOIIHME Pa3IMdHble KOMOWHAIMU yKa3aHHBIX rpymi). [lepedens YB mis mpo-
MBIIUIEHHOTO TPUMEHEHHUS OTPOMEH, KPOME TOr0, YCTPOMCTBA, WMIACHTUYHBIE IIO
(YHKIIMOHATBLHBIM XapaKTEPUCTHKAM, UMEIOT HECKOJIbKO KOHCTPYKTHBHBIX MOIU(DU-
Kalii B 3aBUCHUMOCTH OT YCJIOBHM 3kcrutyatanuu. [loatomy 3amada BwriOopa YB
MPEJICTABIISIETCA COBCEM HE OJHO3HAYHOM, U €€ PEILICHUE 3aBUCUT OT MHOXKECTBA
(haxkTopoB.

[Ipexne Bcero, OLIEHUBAKOTCS YCIOBUS DKCIUTyaTallMu U YIAJIEHHOCTH I10 OT-
HomeHuto K TO. DTu TpeboBaHUs OTHOCATCS KO BCEM cucTteMe, OJHAaKO UMEHHO YB B
3HAYUTEIIBHON CTENEHH OMNPEACISAIOT XapakTepucTUKH. [loaToMy yke Ha mepBOM
JTane aHaliu3a MOKHO HUCKIIOYUTH U3 PAacCMOTpEHHUs O0Jbllnoe KojludecTBO YB, He
OTBEYAIOIIMNX, HAIPUMED, KIMMATUUYECKUM TPEOOBaHUSM WM HE MMEIOIIUX rajbBa-
HUYECKOW pa3Bs3KU 110 BXOAY WIM BBIXOAy. Jlamee paccMaTpuBaeTCs KOJIUYECTBO U
HOMEHKJIaTypa CUTHAJIOB JJATYUKOB U OCOOEHHOCTU MPEeoOpa30BaHUs ITUX CUTHAJIOB,
omnpeesieMble, HapUMep, aIrOPUTMOM YyHpaBieHUs 00bEKTOM. B 4yacTHOCTH, WH-
dbopmariis OTJATYMKOB TOCTYIAET HEMPEPHIBHO, a 00padaThIBAETCS MEPUOIUUECKU
(rmukynuecku) ¢ BpeMeneM 1. B cooTBeTCTBUM ¢ BHIOPAHHBIM MPUHIIMIIOM OpPraHu-
3alMK [UKJIOB BCIO MH(OpPMAIIKIO, TTOCTYMAINIYI0 OT JAaTYMKOB, MOAPA3ICISIIOT Ha
MOCTOSIHHYO (TIEPUOAMYHOCT OMPOca NaTIYMKOB He Oosee ['11), mepuoamdeckyro (me-
PUOAUMYHOCTH orpoca natdyukoB 10 10Tir), snu3oaudeckyro (MepuoguIHOCTh ONpoca
naturkoB cBbie 100°1). [TepBoiii MOTOK HHGOPMAIMK YIUTHIBACTCS BO BCEX IMKJIAX
ynpasierus TO, a BTOpoil U TpETHid -TOJIBKO B COOTBETCTBUH C TOTPEOHOCTHIO ajro-

pUTMA YIIPABIICHHUS.

3.2.8 Ucnonnumenvroimu mexanuzmamu (MM), nepeMemarOnMMu perysiu-

pYIOIIHE OpraHbl (3aIBIKKH, 3aCJIOHKH, KJIaNaHbl, MTUOEPHI, KPAHBI U JIP.) CHCTEM aB-
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TOMATHU3AIMK, OCYHIECTBIISICTCS peaiu3alus YHpaBISIONIMX BO3aeHCTBUNA. BbriOop
VM mpou3BOIUTCS HA OCHOBE TPEOOBAHUIN TEXHOJIOTHUECKOTO 000PYIOBaHUS, KC-
IUTyaTallMOHHBIX, KOHCTPYKTUBHBIX U SdKOHOMHUYECKUX XaPAKTEPUCTHUK.

C TOYKHM 3peHHsI COOTBETCTBUS TPEOOBAHUAM TEXHOJIOTHYECKOTO 000pyI0Ba-
HUsA, HamOoJiee BAXKHBIMU XapaKTEPUCTUKAMHU SIBJIIFOTCSI HOMHHAJIBHBIA MOMEHT,
BpEMsi ITOJIHOTO cpabaThIBaHUS U MEepeMENIeHUE (X0/1) IITOKA.

B aBapuiiHbIX CHUTyalusx 3alliTa TEXHOJOTMYECKOro 000pY0BaHUS OCYIIle-
CTBJISIETCA NEPEKPHITUEM TPYOOIIPOBOAOB CHEIHAIBHBIMU OTCEYHBIMM KJIallaHaMH,
YCTAHOBJICHHBIMU IIOCJIEA0BATEIBHO C PETYJIMPYIOIIUMU UCIIOIHUTEIBHBIMUA Opra-
Hamu. [Ipu HOpMabHOM XOJIe MpoIlecca OHM MOJHOCTBIO OTKPBITHI U CpadaThIBAIOT
OJIHOBPEMEHHO C aBapuiHON curHamusanueil. CrnenuanpHas KOHCTPYKLMS 3aTBOPA
KJIarnaHa ¥ 0oJiee MOIIHBIA UCTIOTHUTEIBHBIN OpraH 00ecleunBaloT HAJIC)KHOE TMepe-

KpBITHE TPYyOOIIPOBO/IA.

3.2.9 B pabote gomxeH ObITh 000CHOBAH 8b1OOP U ONUCAHA cpeda nepeoadu
curHaioB oT gatuukoB K BII, PCM, VB, nporpamMmMupyemMbIM KOHTpOJUIEpaM U HUC-
MTOJTHATEIILHBIM MEXaHu3MaM. B HacTosiee BpemMs Bce Jale Jyisl OpraHu3alud  uc-
MOJIB3YETCS uHmepgetic nocied08amenbHo20 0OMeHd, OH SBISETCS HEOTHEMIIEMOM
YacThIO JIIOOOTO YIPABJISIONIETO KOHTPOJIIEPA, YCTPOUCTB CUMTHIBAHUS IITPUXOBBIX
KOJIOB, MHTEJUIEKTYaIbHBIX JATYMKOB U APYTUX yCTpoicTB. Hanbomee qacto ncmos-
3ytor uHTepdeiic R5-422 u RS--485, xak craHmapT uisi CBA3M WM3MEPUTEIBHBIX U
MIPOMEKYTOUHBIX TMpeoOpa3zoBaTeiecii ¢ KOMIBIOTEPAMH U KOHTpOJUIEpaMu. B amom
cyuae 8 npoekme 00JIHCHO, Oblmb NPEOCmasiena cxemd, N0380aAI0UAs NPOCIEeOUNb

cemeegyro OpeaHUu3aAyUIo USMEPUMENIbHBIX U YNPABIAIOWUX KARATIO68 CUCMEMDbL.

3.2.10 B pe3ynbrare unxkenepHoro aHanusa TII npuHIMIUATBHBIX CXEM I0-
CTPOCHHSI CHUCTEM MOHHUTOPHHIA, PETYJIUPOBAHMS W YIpPaBICHUS, (POPMUPOBAHUS
KTC pazpabateiBaercsa ¢gynkyuonanvras cxema asmomamuzayuu (OCA), omnpene-

Jeroniass BUAbI U3MCPACMBIX (1)I/IBI/II-IGCKI/IX BCJIMUMH, KaHaJIbl YIIPABJICHHWA, PAa3MCIIC-
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HUE CPEJICTB aBTOMAaTH3alliU, B TOM YHUCJIE, CPEJCTB BU3yaln3allui HHGOpMAIUK 115
oneparopa TII. ®CA ompenenser GpyHkuu u 00bem aBTomaTu3anuu TI1.

[Tpu omucannu ®CA A0MKHBI OBITH OTPAXKEHBI BOITPOCHI BEIOOpA MapaMeTpoOB
KOHTPOJISI M YIIPABJIEHUSI, TOCTPOEHUSI CTPYKTYPBI YIIPABJICHUS, OPTaHU3AUN TTyHK-
TOB KOHTPOJISI U yHpaBJI€HUs, OJOKUPOBKU MEXaHU3MOB, HAJIUYMS 3aIIUTHl U CUTHA-
JU3alui, TEXHUYECKUX CPEICTB, C MOMOIIBIO0 KOTOPBIX PEATU3yeTcs TOT WM WHOU
(YHKIIMOHATBHBIA y3€7T KOHTPOJISl, aBTOMAaTHYECKOTO PETyJIUPOBAHUS U YIIPABICHHUSL.

PaboTa Bcex cucTeM KOHTPOJI, PETyJIUPOBAHUS U YIIPABICHUS JOJKHA OBITh
onKcaHa Tak, YTOObI MOKHO OBUIO YETKO MPEJCTaBUTH (HYHKIIUU, BHITIOJIHIEMbIEC OT-
JEIbHBIMU CUCTEMaMU U UX deMeHTaMmu. [lociie ymoMuHaHusi Kakoro-imdo u3 ycT-
POMCTB HEOOXOAUMO JIeJaTh CCHUIKY Ha MO3MUIMIO JIAHHOTO YCTPOWCTBA, COOTBETCT-
BYIOIIYIO €T0 PacHoJIOKEHHIO Ha (YHKIIMOHAIBHON cXeme, Hampumep: "TepMorpe-

oOpa3zoBaTeb TEPMOICKTPUUECKUI XpoMenb-koneneBbiil TXK-0515 (mo3.2a)".

3.3 ABTOMaTl/ISI/IpOBaHHbIe CHUCTEMBI YIIPpaABJICHUA TEXHOJOIHICCKUMHA

nmpomeccamMu U NMpoOM3BOJACTBAMHA

3.3.1. ACVTII ssnsiomcsa Haubonee pacnpoCmMpaHeHHbIM BUOOM CUCHEM
ynpaeneHus B TEXHOJIOTUYECKUX MPOU3BOJCTBAX M XapaKTEPU3YIOTCS HAJIMYHEM Ca-
MOCTOSITEJIbHBIX 1IeJiel U mepeuHeM (DYHKIUMH, a TaKKe COOTBETCTBYIOIIEH LIENISIM U
GYHKIMSIM apXUTEKTYPOH.

O6mas 3amava ynpasneHus TII ¢popmynupyeTcss mpu 3TOM Kak 3a7ada Mak-
cuMH3aluu (MUHMUMU3AIMN) HEKOTOPOro Kputepus (ce0eCTOMMOCTH, dHEpro3arpar,
MPUOBLIN) TIPU BBHIIOJHCHUH OTPAaHWYEHUN HA TEXHOJOTUYECKHUE TTapaMeTphl, HaKIa-
IbIBa€Mble peryiaMeHToM. PellieHune TakoW 3ajaud Juisi BCEro Ipoiiecca B LEIOM
OYEHb TPYJIOEMKO, a WHOTJIa MPAKTUYECKH HEBO3MOXKHO BBHUAY OOJBIIOTO YHCIa
(dhakTOpoB, BIMIONMX HA X0J mporecca. [loaTomy Bech mporiecc pa3douBarT Ha OT-
JeIbHBIE YYaCTKHU, KOTOPBIE XapaKTePU3YIOTCS CPABHUTEILHO HEOOJBIINM YHUCIIOM

IMCPEMCHHBIX. OObI4HO 3TH YYaCTKH COBHAAAKOT C 3aKOHYCHHBIMU TCXHOJIOTHYCCKHU-
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MU CTaIUSAMH, JUISI KOTOPBIX MOTYT OBITh C(HOPMYITHPOBAHBI CBOM TM0/13a/1a4H YIIPaB-
JICHUsI, TOAYMHEHHBIE OOIIeH 3a/1aue yIpaBIeHUs IPOIIECCOM B IIETIOM.

3amaun ympaBJieHUsS! OTACIbHBIMUA CTAIUSIMH OOBIYHO HAMpaBJICHbl HA ONTH-
MH3alUI0 (B YaCTHOM CIlydae, CTAOMIIM3AINIO0) TEXHOJOTHMYECKOro mapamerpa Wi
KPUTEPHS, JIETKO BBIYUCISIEMOTO, HO U3MEPEHHBIM PEKUMHBIM TapaMeTpaM (IIpou3-
BOJIUTEIHHOCTh, KOHIICHTpAIIHsI TPOAYKTa, pacXo] dHeprun). Ha ocHOBaHWM 3a7auun
ONTHMAJIBHOTO YIIPaBJICHUS OTACIBLHBIMU CTAAUSIMU TIporiecca GOpMyITHPYIOT 3a1a91
ABTOMATUYECKOTO PETYJIMPOBAHUSI TEXHOJIOTMYECKUX MapaMeTpOB JJIsi OTAEIIbHBIX

aliraparTtos.

3.3.2. l]enu pynxyuonuposanus BMECTE ¢ BETUUMHAMHU KPUTEPHUEB KauecTBa U
3HAQYEHUSIMM HEKOTOPBIX KOOpAMHAT 3axatorcs Beimecrosmend CY. Baxkueumen
bynkiuent ACYTII siBnsercs crabunuzaiiusi KoopauHart (ImapaMeTpoB), a B Ipeee -
HaXO0XJIEHWE ONTUMAJIbHBIX ynpaBiaeHuil coctostuueMm TII. Kpome Toro, B pyHkunu
YIPABJICHUS HA ’TOM YPOBHE BXOJIUT BBISBICHHE U YCTPAHEHUE HEHOPMAJIbHBIX (aBa-
PUIHBIX) PEKUMOB, MEPEKITIOUEHNE 000pYI0BaHUS B TEXHOJOTMUYECKUX CXEMax, Bbl-
YHUCJIEHHE TEXHUKO-PKOHOMUYECKUX IMapaMeTpPoOB MpoLecca U T.10.

Heobxoaumocts peannzanun ACYTII pyHKIMiI HENOCPEACTBEHHOTO YIIpaB-
JIEHUS IPOLIECCAMH B PEXHUME PEaJIbHOTO BPEMEHU M OpraHU3ally B3aUMOJEUCTBUS
C OMepaTopoM, MPUHUMAIOIIUM PEUIEHUS! MO BbIPAOOTKE YHPABISIIOUIUX BO3AEHCT-
BUiA, onHO3HAYHO (opmupyeT apxutektypy ACYTII xak mepapxuyeckyio (MUHU-
MaJbHO JBYXYpOBHEBYI0). B 3aBucumoctu ot neneit ynpasienus TII npeobnanaro-
IIYIO POJIb MOTYT UTPaTh KOHTYPhl aBTOMATHUYECKOW peain3aluy aJropuTMOB yIpaB-
JICHUS] WM aBTOMATU3UPOBAHHOTO YIPABIEHUS, KOTla yIpaBIsolue pemeHus Gop-
MUpPYIOTCS ¢ ydacTueM ormepatopa (omeparopoB). Cremuduka OV, ero cocras,
CJIOKHOCTh MPOTEKAIOUIUX MPOLECCOB. MPOCTPAHCTBEHHAs PacHpeieeHHOCTh TeX-
HOJIOTUYECKOT0 000pYyA0BaHHUs, CTEIIEHb B3aUMOCBSI3U MEXIY OTICIbHBIMHU arpera-
TaMU WJIM MPOLECCAMU U T.II. - BCE 3TO, B COBOKYITHOCTH, SIBJISIETCSI ONPEIEISIIOUIM

(dakTOpOoM mpu BHIOOpPE KOH(DHUTYpaMK U CPEICTB YMPABISIONICH CETH, KAaK OCHOBBI
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apxutektypsl ACYTII. Hakonen, ypoBeHb TpeOoOBaHUI K KayecTBY ()YHKIIMOHUPO-
BaHud Tl mHAULMUPYET MOCTAHOBKY U PELICHUE 33/1a4 ONTUMAIBHOTO WJIW aJ1allTHB-
HOTO ympaBieHUs. Takum o00pa3zoM, paboma O00HCHA codeprxcamsb NOOPOOHDI

CI)YHKLII/IOHEIJ'IBHO - 148.718601/7 aHanu3 3a0a4 asmomamusayuu U ynpaeileHUAl.

3.3.3. B 0606mennom Bune apxumexmypa ACYTII mosxcem 6vims npedcmag-

JleHa ynpasasowel cemvpio, B y3Jiax KOTOPOU pa3MelleHbl CTAHIIUN aBTOMATHYECKOTO

WA aBTOMATU3UPOBAHHOTO YIPAaBJICHHsI, KOTOPBIC CBS3aHBI HEOOXOUMBIMH KOMMY-

HUKaWsMU. VICIoJIb30BaHME BBIYMCIUTENBHBIX CETeH IS peanu3anud (QyHKIun

yrpaBieHus: GOPMUPYET KIACC YNPAGIAIOUUX GbIUUCIUMENbHBIX cemeli. B 3aBucUMO-

CTH OT 00CITy’)KHBa€MBIX 0OBEKTOB CETH PACIIOJIATraloT B CICAYIOICH HepapXuu:

— cneyuanuzuposannvle npomviuienuvie cemu muna fieldbus, ocymrectBisio-
M€ TOJHOCTHIO MHU(POBYIO JBYHANPABICHHYI0O MHOTOTOYCYHYIO CBSI3b WHTEII-
JICKTYaJbHBIX YCTPOUCTB U KOHTPOJIIEPOB (MOYJICH KOHTPOJUIEPOB) Ha 00BEKTAX
C OIEePaTOPCKUMH KOMITBIOTEPaMHU;

— JoxanvHble eviyucaiumenvhvie cemu (JIBC), oxBaThIBaOIIMEe OTPAHUYCHHOE TTPO-
CTpaHCTBO (OOBIYHO B TIpElEiax yAaJCHHOCTH CTaHIMK He Oojiee 4eM Ha He-
CKOJILKO COTEH METPOB APYTr OT Jpyra, pexe Ha 1..2 KM) U peau3yrolie pac-
Npe/IeNICHHbIC BBIYUCICHHUS U 00pa0OTKy NaHHBIX; JOKAJIBHBIE CETH 0003HAYAIOT
LAN (Local Area Network);

— KopnopamugHvle cemu (mMacumaba npeonpusmusi) - COBOKYITHOCTb CBSI3aHHBIX
mexy codoit JIBC u (nam) npombinuieHHbix ceteid tuna fieldbus, npennasna-
YCHHBIX JUs pENICHHs OOIMX 3a71ad aBTOMATU3allMU Ha MPEANPUATAN WU ydape-
*KJIeHUU; uX HasbiBatoT Enterprise Network;

—  meppumopuaibHvle cemu, OXBATHIBAIONINE 3HAYUTEIHLHOE TeOTpauuecKoe mpo-
CTPaHCTBO; CPEIN TEPPUTOPUATBHBIX CETEH MOXKHO BBIJICIUTH CETH PETHOHATH-
HBIC ¥ JI00anbHbIe, HanpuMep, HassiBaeMbie WAN (Wide Area Network) wmm In-

ternet, umeroire COOTBETCTBEHHO PErMOHANIBHBIC WJIH IJ100alIbHbIE MacIITaObl; B

29



Internet cymectByer nousitue unmpacemet (Intranet) - xoprmopaTuBHBIX ceTei B

pamkax Internet.

B npoexme Oonxxcna 6vimv npeocmasiena cmpyKmypHas cxemd, N0360Jis10-
was npocieoums ece YpoeHu cemesou unmezpayuy npou3o0cmea - Om YnpaeieHusl
8 peanvHom epemenu TII 00 nonyuenus yenedvix YCMAHOB0K PYKOBOOCMEA NPeOnpu-

AMus no 6HEUHUM KARmMAam docmyna.

3.3.4. Cmouku 3penus ucnonvzosanus uoog obecneuenus ACYTII sBasiercs
HanOonee TpedoBaTenpbHOU HU3 CVY. [lpakThuecku KaxXIplil U3 BUIOB OOECIECUCHUS
MPUCYTCTBYET B HEW B 3HAYUTEILHOM 00bEME, UTO M XapaKTePU3yEeT MOTCHIIMAIBHYIO
MOITHOCTb CUCTEMBL.

Memoouueckoe obecneuenue B ACYTII cBA3aHO ¢ MaTeMaTUYE€CKUM MOjIe-
mupoBanreM OV U CHUCTEMBI B 1I€JIOM, alalTalluei U uaeHTUUKAIMe MaTeMaTuye-
CKHX MOJIeJIel; OMMCAaHUEM aJITOPUTMOB ONTUMAIBLHOTO U aJJallTUBHOTO YIIPaBJIEHUS.

Texnuueckoe obecneyeHue OOBEAMHSET ammapaTHbIe CpeicTBa (OT MEpBUY-
HBIX M3MEPUTEIBbHBIX MpeoOpazoBaTesiel 10 MCIOJHUTEIBHBIX MEXaHW3MOB), arma-
paTHO-TIporpaMMHBIE cpejicTBa (MpoMblluieHHbIe komnbloTepsl, 1K, cpenctra cere-
BOM CBsI3M) U cHCTeMHbIe mporpammubie cpeactBa (OC, mpaiiBephl, ceTeBbie MPO-
IpaMMBbl).

Jlunesucmuueckoe obecneuenue BKIIOYAET S3BIKOBBIE CPEJCTBA, MPUMEHSIEC-
MBbIE Ha Pa3IMYHbIX dTanax B3aumoaeucTus ¢ TCA cyObeKTOB yIpaBICHHS, a TAKKE
CyOBbEKTOB aBTOMAaTH3alMKU (CHelUaibHble S3bIKKM TporpammupoBanus [1K, s3biku
BU3yaJIbHOTO TiporpammupoBanusi CY, s3bIKM JTUATIOTOBOTO OOIIEHHUS Omeparopa H
ACY).

Hngopmayuonnoe obecneuenue npencrapieHo B ACYTII paznuunbiMu mipo-
IrpaMMHBIMH KOMIUIEKCAMU cOOpa, XpaHCHUS W BBIJIAYU JAHHBIX, 3HAHUM, PEIICHUM,
COOTBETCTBEHHO, 0a3aMu JTaHHBIX WJIM 3HAHUH, SKCIEPTHBIMU CUCTEMaMH WJIU CHC-

TeMaMU ITOAJAECP/KKU IPUHATHSI PELLICHUM.
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Ilpuknaonoe npocpammmuoe obecneyeHue - BaXHBIM DJIEMEHT, MOCKOJBKY B
HanOoJiee SIBHOM BHJIC OTpakaeT MPHBS3KY K MPEeIMETHON oOiiactu. MIMeHHO c ero
MOMOIIBIO PEATTU3YIOTCS AITOPUTMbI KOHTPOJISI M yIpaBlIeHUs, B €ro cpeae hopmu-
pyercs B3aumogerncteue oneparopa u OV, ono xapakrepusyer ACYTII npu B3aumo-
CBSI3U C BhIIeCTOSIIMMU U cMexkHbIMU ACY. Bcee yanie npukiiagHoe nporpaMMHOE
oOecrieueHre MPEJCTABISACTCA B BUJE MHTETPUPOBAHHOIO MPOrPAMMHOIO HUHCTPY-
MEHTAJILHOIO U MCIIOJHHUTEIbHOr0o Kominiekca, T.e. SCADA - cucremsl. KoHremmus
SCADA (Supervisory Control And Data Acquisition - nucnieTyepckoe yrpaBieHHE U
cOop maHHBIX) mpenonpenencHa BceM xojoMm pazButuss ACYTIL Ilpumenenwue
SCADA-TexXHOOTHH TO3BOJISIET JOCTHYh BBICOKOTO YPOBHS aBTOMAaTH3aIlMU B pe-
IICHUU 3aJ1a4y pa3paboTKHU CUCTEM yIpaBlieHUus, cOopa, 00padOTKH, Nepeaadn, XpaHe-
HUSI U OTOOpakeHUs1 UH(PpOpMaIUH.

Jannwiii pazoen BKP moocem codepacams 060cHo8aHUe U ONUCAHUE, UCNOJIb-

3yemuix 8 ACYTII 6uooe obecneuenus.

3.3.5 Paszpabomxa npuxnaouoii npoepammsi 6 SCADA BHE 3aBUCUMOCTH OT
Mpoliecca ¥ KOHKPETHOTO MaKeTa MoApa3yMeBaeT CAEAYIOIINE OCHOBHBIE ATalbl: pa3-
paboTKa apXUTEKTYpPbl CUCTEMBI B LIEJIOM B KIUEHM-CEPBEPHOLL cpede  pa3pabomka

aneopumma aBTOMATU3UPOBAHHOTO YIMPABJICHUS KAXKIBIM Y3J0M; aHAIU3 M
yCTpaHEHUE aBapUUHBIX CUTYyalluii; pa3paboTka BONPOCOB B3aUMOJCHCTBUS Pa3iny-
HBIX IMOJCUCTEM; CO3JIaHHE PECYpCOB Il MOAEPHHM3ALMU CHCTEMBI; CO3/IaHUE WH-
Tepdeiica oneparopa; OTaaaKa CUCTEMBI.

SCADA - cucteMbl 00eCreunBalOT CUCTEMHYIO JIEKOMITO3HUIIHMIO C YYETOM CO-
[JIACOBAHHOTO W KOOPAMHUPOBAHHOIO PEIICHUS 3a7ady aBTOMATHU3allUH, OIMHPASICh
IIpU 3TOM Ha camble coBpeMeHHbIe ceTeBble TexHojoruu. SCADA - cuctemsl o3Bo-
JSIIOT CTPOUTHh MHTETPUPOBAHHBIE HEPAPXUUYECKHUE CUCTEMBI HA OCHOBE BPEMEHHOMU U
YPOBHEBOI HepapXuu 3a CYeT paszfesieHus oOIeil 3agaunm aBTOMATU3HPOBAHHOTO
yopasieHus 1no ¢aszaMm IUJIAHUPOBAHUS, PEryJUPOBaHUS, ydeTa, aHajiu3a, a TaKxKe

BPEMEHHON MEpapXHH 33/1a4 BHYTpU KaxKAou (a3bl. Bropoil BaxkHeWnii HHTErpau-
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OHHBII MOMEHT CBSI3aH C PUHIIUITHAIBHBIM 00hEIMHEHUEM B €IUHBIN MPOTPaMMHBIHA
KOMITJIEKC WHCTPYMEHTAIbHON U ucnonHuTenbHON cucteM. SCADA - cuctembl Hau-
0oJiee HArISAHO AEMOHCTPUPYIOT nocTouHcTBa uHTerpammun CA u CY, obecrieunBas
KOOPIMHAIIUIO TIPOIIECCOB MCCIICOBAHUS X014 TIPOM3BOJICTBA, ONEPATUBHOTO U CTpa-
TETUYECKOTO TJIAHUPOBAHMS, afanTallii CUCTEMbI U YIIPABJICHUH 32 CUET N3MCHEHUS
COCTaBa M B3aWMOCBSI3eH MEXIY 3aJadyaMH, XapaKTepa B3auMOJCUCTBUS MEXKIY €e
KOMITOHEHTaMH, a TAKXKe TapaMeTPUIECKON ONTHUMH3AIIAN B MIPOIIECCE YIIPaBICHUS.

Pexomendyemcs sxmouams 6 npoekm peanuzayuro Onepamopcroco uHmep-
Qetica moHumopumnea npoyecca, 6vinoaHenHyro ¢ ucnoavzosanuem SCADA-
MexHON02UL.

3.4 CnenuajbHas 4acTh padoThi: pa3padoTKa, MoeJIMPOBaAHUE, IKCIIEPUMEHT

B nannom pasznene BKP npeanaraercst npencTaBUTh gascHetuiuil (no coana-
COBAHUIO C PYKOBOOUMENeM NPOEKma) 2man NpoeKmupos8aHusi CUCmembl Ul Om-
0ebHO20 JNIeMEHMA CUCMEMDbl, XapaKmepusylowull ypoeeHb npogheccuoHaIbHOU

Nn0020MOBKU 0OYHAIOWe20Csl.

3.4.1 Cpenu BOMpOCOB, BHIHOCHMBIX Ha PACCMOTPEHHUE B CIICIUATIBHYIO YaCTh

MIPOEKTa, HAPUMEP, MOTYT OBITh MPEICTABICHBI:

Pa3paboTka u TeopeTuyecKue Ui SKCIIePUMEHTaIbHbIC UCCIEAOBAHUS CTPYK-

Typsl 1 mapameTpoB ACP.

— Pa3pabotka u TeopeTnyecKkue UM SKCIIEPUMEHTAIbHBIE UCCIECAOBAHUS CTPYK-
TYpBl U MTAPAMETPOB JIEMEHTOB CUCTEMbI YIPABJICHUS (IaTYMKOB, IPeoOpazo-
BaTeliel, cpescTB UHTEpdelica, KOHTPOJUIEPOB U T.I1.).

— IlocTpoenune maTemMaTHuyecKol MOJENIH U MOJEIMPOBaHHE OOBEKTOB, MPOIEC-
COB WUJIM CHCTEM.

— AnropuTMH3anys TEXHOJOTUYECKUX TMPOIECCOB, MPOIECCOB YIIPABIICHUS,

POLIEAYP MOHUTOPUHTA, KOHTPOJIS U T.II.
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- COBI[aHI/Ie CIICINAJIN3UPOBAHHBIX ITPOIPAMMHBIX U I/IH(i)OpMaHI/IOHHLIX IMpoayK-

TOB.

3.4.2. TpaauIIMOHHO Ba)KHOW KBAIM(PUKAITMOHHON XapaKTEPUCTUKON BBITY-
CKHUKA JaHHOW CMEIMaTIbHOCTHU SIBISICTCS MPEACTABICHUE PE3YNbTATOB pa3pabomKu
U meopemudecKux Uiy IKCNePUMEeHMAlbHbIX UCCAe008AHULL CIMPYKMYPbl U Napamem-
pos ACP.

Pazpabotky ACP B 3TOM cilydae HauMHAIOT C MPEACTABICHUS MPOEKTUPYE-
Moii ACP B BHIIE CTPYKTYpHOW CXEMBI C HCHOJb30BAHUEM BCEX TEXHUYECKUX
CPEICTB, pEaIM3yIOUIMX CUCTEMYy. B nanmpHelieM MPOU3BOAMTCS MOJEIUPOBAHUE
Bcex anemeHToB ACP. Ucxons u3z peansHoro TII u xapakrepuctuk o0beKTa, 000CHO-
BBIBAIOT 3aKOH PETYJIUPOBAHUS U KPUTEPUH, KOTOPBIA OYJET MOJ0KEH B OCHOBY OTI-
peneneHus ero kod3guireHToB. BoIOMparoT 1 000CHOBBIBAIOT METOJ HaXO0XKICHUS
ONTUMAJIbHBIX MapaMEeTPOB HACTPOUWKHU peryistopa. MMes maTeMaTHuecKoe OIHca-
HUE HEU3MEHSEMOM YacTH CHUCTEMbI, IPOU3BOSAT CUHTE3 3aKOHA YIPaBJIEHUS U €r0
MapaMeTpoB UCXOJs U3 BhIOpaHHOTO Kputepus. [[poBepky MpaBUIBHOCTH CUHTE3U-
poBanHOM ACP OCyIIECTBISIOT OCTPOEHUEM IIEPEXOHOTO MPOLECCAa U ONpenese-
HUEM MapaMeTPOB, XapaKTEPU3YIOIIUX ero kadecTBo. [Ipu 3ToM g cuHTE3a U aHa-
Ju3a CHCTEMbI pEKOMEHAyeTcsl ucnosb3oBath [IK ¢ mpencraBieHueM mporpaMmbl
pacuera, KOTOpble oMemarT B npuioxennu u3 BKP. [Iporpammel cienyer npukmia-

AbIBATh, €CJIM OHU HOCAT OpHFHHaHBHBIﬁ XapakTep.

2.4.3. Pazpabomky u meopemuyeckue uiu 3KCNePUMEHMANIbHbIE UCCIe0080a-
HUS CIPYKMYpbl U NApAMempo8 2J1eMeHmos cucmemvl ynpagienus (JaTIUKOB, Mpe-
oOpazoBareneit, cpencTB uHTEpdeiica, KOHTPOIIEPOB U T.I.) PEKOMEHIYETCS BKIIIO-
9aTh B MPOEKTHI, CITOJIB3YIOIINE HECTaHIAPTH30BAHHBIC PEIICHUS W TPEOYIOIUe yr-
TyOJIEHHOTO PACCMOTPEHUS CIICIIMAIM3UPOBAHHBIX cpeacTB. Hampumep, mpu ucmosb-
30BaHHMH MPOTPAMMHPYEMBIX KOHTPOJIIEPOB 1 aBToMaTu3anuu TI1 apdekTuBHOCTD

BO MHOI'OM OIIpCACIIACTCA CTpaTCFPIeﬁ HCITIOJB30BaHUA PECYPCOB allllapaTHBIX, IIPO-
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IrPAaMMHBIX WJIM allapaTHO-MPOrPAMMHBIX CpeAcTB. ICXOOHBIM 3TaroM MpoeKTUpPO-
BaHUA B 3TOM ClIyyae SIBIIIETCA aHanu3 3aaauu ynpasiienus T11. B mporecce pemre-
HUA 3a1a4 aproMaru3auuu TII, ucxons w3 npeaBapuUTENbHON TEKOMIO3HUIMHU 3a1a41
aBTOMATHU3AlIMH, OLICHUBAETCS APXUTEKTypa CUCTEMbl aBTOMATH3allMM U PEIIAETCS
ONTHMM3aLMOHHAs 3a7a4a OOBEKTHOW OpPUEHTAlMU PECYPCOB KOHTPOJUIEpA, HANpH-
Mep, MyTeM MUHUMM3AIUU U30BITOYHBIX pecypcoB. Hacnemyrommumx UTepanroHHbBIX
niarax MpoBOJMUTCS COTJIACOBAHHOE YTOYHEHHUE JIEKOMITO3UIIMN 00bEKTa aBTOMAaTH3a-
MY ¥ apXUTEKTYphbl CUCTEMBI aBTOMaTH3alluu. B 001ieM ciydae AeKOMIO3UIIUS 3a-
nau aBromatusammu TO (mpocTpaHCTBEHHAs, (QYHKIMOHAJIbHAS, HEepapXuYecKas H
T.I1.) 1O UCIIOJIb3YEMBIM CPEJCTBAM aBTOMATU3AIMHU PEIONPEAEIAET JEKOMITO3ULIUIO
KOHTPOJUIEPOB. Pe3ynpTaToM 3TOro 3tama MpPOEKTUPOBAHHUS SIBIIAETCS apXUTEKTypa
CUCTEMBbI AaBTOMATHU3aI[M¥ HA OCHOBE MTPOTrPaMMHUPYEMBIX KOHTPOJLJIEPOB.

[Tocne onpeneneHus: apXUTEKTYPbl U CUCTEMHBIX TPEOOBAHUHN OCYIIIECTBISCT-
Csl IPOEKTUPOBAaHNE KOHKPETHBIX KOHTposuiepoB. Ha aTom ararne ananusupyercs 3a-
Javya aBToMatu3anuu KoHkpetHoro TO, B TOM yucie, KOJMYECTBO U TUIIBI BXOJAHBIX U
BBIXOJHBIX CUTHAJOB, XapakTepUCTUKH TO ¢ TOYKH 3peHUsl yHpaBIsIEMOCTH, ajro-
PUTMBI yNpaBlieHU OOBEKTOM, XapaKTEPUCTUKU CPEJbl, IKCIUTyaTallUOHHBIE U TeX-
HOJIOTMYECKUE OTPAHMYEHUS HAa TEXHUYECKUE PELIEHUs, MPOTHO3UpYyeMasl CTENEHb
COBEpIICHCTBOBAaHUSI 00BEKTa B JajlbHEWIIEM. YPOBEHb aOCTpakIUU MpeCcTaBiIsie-
MBIX PELICHHI OrPaHUYMBAETCS CTPYKTYPHOW CXEMOM KOHTPOJUIEpA, KOHLENTYallb-
HOM CXEeMOM aJlropuTMa yIpaBieHUs 00bEKTOM, BHEITHUMU ClieNU(PUKAUIMH KOH-
TPOJIJIEPA KaK 3JIEMEHTA CHCTEMBI AaBTOMATH3alMuU. B pe3ynbprare onpenensroTcs cre-
MeHb anmnapaTHOW MU30BITOYHOCTH, CIIOCOO OOBEKTHONW OpPUEHTAIIUU aIlllapaTHOW Yac-
TH, apXUTEKTypa MUKPOKOHTPOJUIEPA, KOHCTPYKTUBHOE HMCIOJHEHHUE, BO3MOKHOCTU
anmnapaTHOW aJanTalyu B MPOLIECCE dKCILTyaTaliu.

Ha 3akiounTenbHOM 3Tare OCYIIECTBISIETCS peaju3alus MPUHATON CTPYK-
Typbl KOHTPOJUIEpA B BHJIE KOHKPETHBIX 3JIEMEHTOB ammnapaTHBIX CPEICTB, yIpaB-
JSIOIIKUX MPOrpaMM, JOKYMEHTAIMM MOJIb30BaTeNs (OMUMCaHUM, MHCTPYKIMM U T.IL.).

Ha nanHom sTane HEOOXOAUMO yriayOnsaThcsi B OCOOEHHOCTH B3aHMMOCBSI3U C OOBEK-
34



TOM, B3aMMOJEHCTBHS anlapaTHbIX MOAYJIEH U y3JI0B, CHELU(PUIHOCTH SA3bIKOB MPO-
IPaMMHUPOBAHHUS, APXUTEKTYP MHUKPOKOHTPOJUIEPOB, T.€. TOCTUTHYTh YPOBHS aOCT-
PaKUUU NPUHYURUATLHBIX CXeM annapammublx cpeocme U Onepamopos sA3blK08 npo-

cpaAMMUpo6aHrusl.

3.4.4. Ocnosoti meopemuuecko2o aHaIU3a CUcmemvl YNpasileHus a611emcs ee
mMamemamuyeckoe onucanue — mamemamuueckas mooensv (MM). Ilpu ucciaenoBanuu
ctaTuku cucteMbl MM npu3BaHa 00eceuuTh pacyeT BETUYMHBI CTATUUECKON OIINO-
KM, a [IPU UCCJIEAOBAaHUU TUHAMUKH - ONPEICIUTh OCHOBHBIE MOKA3aTEIN KaueCTBa
yIpaBJIeHUs: yCTOMUUBOCTh, HAOII0JAEMOCTb, YIIPaBIsI€MOCTbh, aIAIITUBHOCTD U T.II.

Hamnpumep, 3Hanue ¢usznueckux ocHoB TII, KOHCTPYKTUBHBIX 0COOCHHOCTEH
M YCIIOBHM S3KCIUTyaTallud TEXHOJOTMYECKOro OOOpYIOBaHUS SABISETCS HEOOXOU-
MBIM, HO €Il[¢ HE I0CTaTOYHBIM YCIOBUEM JIJIsl TIOJIHOTO PEIIEHUs BOIPOCOB aBTOMa-
TUYECKOTO pEryinpoBaHusi. B mpoiecce noctpoeHus onTuMainbHOM cTpyKTypbl ACP
1 BbIOOpa amnmapatypsl Uil €€ peaanu3aiui HeoOX0AMMO 3HaTh CTaTUYECKUE U JUHA-
Muueckue cBorictTBa OP 1 OTIETbHBIX 3JIEMEHTOB U CUCTEMBI B LIEJIOM.

Cmamuueckue xapaxmepucmuky OP ucnonb3yroTcsi npu BbIOOpPE TaTYUKOB,
BTOPUYHBIX U3MEPUTEILHBIX MPUOOPOB, PETYIUPYIOMIUX OPTaHOB, BBIUUCIUTEIBHBIX
yCTpoHCTB. B cTaThke Kakioe 3BEHO OMUCHIBACTCS ajlreOpanvyecKuM ypaBHEHHUEM.
Uckntouas mpomMeKyTOUHbIE MEPEMEHHBIE, MOKHO YCTAaHOBUTh U TPEOyEeMbIE CBSI3U
MEK]ly BXOJHBIMHU BEIMYMHAMU B YCTAHOBUBILIUXCS PEKUMAX.

Hunamuueckue Xapaxmepucmuxu OP cnysxcam ucxoOHvIMU OAHHbIMU NpU
cunmese cmpykmyp ACP v BBIOOpE TUIIOB U TTapaMEeTPOB HACTPOUKH PETYITUPYIOIINX
YCTPOMCTB, a UHOTAA (IIPU CUHTE3€ CJIOKHBIX CTPYKTYpP) M BBIYMCIHUTENBHBIX YCT-
pOMCTB. AHANMUTUYECKU IUHaAMudeckas xapaktepuctuka OP Beipaxkaercs nudde-
pEHIMAIBHBIM YpaBHEHUEM JTMOO cucteMol auddepeHuaibHbiX ypaBHeHuil. B pe-
aJbHBIX CHCTEMaX BCE 3BEHbsSl HeNMHENHbIe. OAHAKO BO MHOTHX ciaydasx MM Henu-
HEWHBIX CUCTEM MOTYT OBITh IPE0OpPa30BaHbl B JIMHEHHbIC yTEeM JIMHEApU3allUU, Xa-

PAKTCPUCTHUK 3BCHLBCB U CUCTCM. B IMPAaKTUKC MOJACIIUPOBAHHA IMUPOKO UCIIOJIIB3YIOT-
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Cs JBa METOJA JMHEapHu3aluy, MO3BOJLIIOIIME 3aMEHUTh HelnuHelHple MM ux nu-
HEHHBIMU TpuOmKeHusIMU. [lepBblif METO 3aKiIl0YaeTCs B TOM. YTO HEJIWHEHHBIC
(GYHKIUM, OTpa)karollle COOTHOIIECHUS pa3inyHbIX nepeMeHHbIX B ACP, packianbl-
BAIOTCA B psiibl Tenopa B OKPECTHOCTAX TOUYEK, XAPAKTEPU3YIOIIUX paccMaTpuBac-
MbI€ pekUMBI. BTOpoii cioco0 nuHeapu3anui HEMTUHEHHBIX XapaKTEPUCTHK 3BEHHEB
ACP cBoautcs K TOMY, 4TO U3 YPAaBHEHHI 3BEHBEB, COCTABIICHHBIX Ul pEXXUMa Ma-
JBIX OTKJIOHEHUM IEPEMEHHBIX OT PAaBHOBECHOT'O ITOJIOKEHMS, BBIYMTAIOTCS ypaBHeE-
HUSI PaBHOBECHOT'O COCTOsIHMSA. [lonmydeHHBIE TakKMM IIyTEM ypaBHEHUs B MpHpalie-
HUSX JAIOT JIMHEAPU30BAHHOE ONMCaHUE NpoLeccoB, Iporekatomux B ACP.

Jlnst cpaBHUTENBHO MPOCTHIX OP MO0 111 OTAENBHBIX PETyJIUPYEMbIX y4acT-
KOB Oughghepenyuanvrvie ypagHeHUus MOXCHO COCMABUMb HA OCHOBAHUU pACCMOmpe-
HUSL UX MAMEPUAIbHbIX U IHEpemudeckux oaniancos. Js CIoXHBIX PeryupyeMbIX
O00OBEKTOB MX BPEMEHHBIE XAPAKTEPUCTUKHU MOJYYAIOT OOBIYHO 3KCIIEPUMEHTAJIBHO.
[Toatromy B BKP moxeT ObITh nOSyuyeHO MaTemaTuueckoe onucanue OP Ha ocHoBa-
HUW BPEMEHHBIX XapaKTEPUCTUK, TyTEM MPOBEACHUS COOTBETCTBYIOIIUX 00pabOTOK.
Ilpu smom 6 nosacuumenvHoti 3anucke BKP O0onsicna 6vims npugedena memoouka no-
JIYYeHUs OAHHBIX XAPAKMEPUCMUK Ha 00beKme, cama 8pemMenHas XapaKkmepucmuka u

Memoouka ee oopabomxu.

3.4.5. Aneopummuzayusi mexHoiO2UYECKUX NPOYeccos, Npoyeccos ynpaeie-
HUsl, NPoYeoyp MOHUMOPUH2A, KOHMPOA U m.n. TIPEAINoaraeT pa3oueHne CUCTEMBI
Ha MOJYJIH, KKl U3 KOTOPHIX BBIMOJHIET OJMUH U3 3TAnoB (0JIHY OMepaiuio) o0-
1iero npouecca. AJIropuT™M ynpaBieHHUs] WK (YHKIMOHUPOBAHUS MPEJICTABISET CO-
00l B 3TOM Cllydae CIOBECHOE OMHMCAHME 33JaHHOTO MpoIecca M YCIOBHM, €ro BbI-
MOJIHEHUSI UJIK N300pakeHHEe ero B BUAE PopMyIibl, rpaduka, CXeMbl U T.1I.

ANTOPUTMBI YIPABJICHUS XapaKTEPUIYIOTCS CIECAYIOUIMMHU MapaMeTpaMu: CO-
BOKYITHOCTBIO BO3MOKHBIX MCXOJHBIX JAHHBIX: COBOKYITHOCTBIO BO3MOXHBIX PE3YJIb-

TaTOB; COBOKYIIHOCTLIO IMPOMCIKYTOYHEBIX PE3YJIbTATOB, IIPpaBUJIIaMH MHHUIHAJIHU3AlUNU
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HayaJla ajropuTMa; MpaBUJIaMU HEMOCPEICTBEHHOU 00paOOTKU TaHHBIX; MPaBUIAMU
OCTAHOBKM (OKOHYaHUs) aIrOpUTMa; MPaBUJIAMH U3BJICUYECHHS PE3YJIbTaTOB.

OcHoBHBIE TPeOOBaHUS K OMUCAHUIO AITOPUTMA CBOJASTCS K MOHSITHOCTH, OII-
PEAEIIEHHOCTH, MAaCCOBOCTH, KOHEUHOCTH M Pe3yJIbTaTUBHOCTU. ONKCaHUE aNrOpPUT-
MOB MOXET OBITh CIOBECHOE, IMHEIHOE WK Ipaduueckoe B BUIE OJIOK-CXEMBI.

B kauectBe mpumepoB pa3pabaTbiBaeMbIX B MPOEKTE aJTOPUTMOB CIEAYET
YIOMSHYTH aJITOPUTMBI HAOJIIOICHUS M KOHTPOJISl 00BEKTa YIPaBICHUS, B TOM YHUCIIE,
cobopa undopmanuu, 00padOTKHU U HAKOIUIEHUS JTaHHBIX; aJITOPUTMbI ONEPATUBHOTO
ydera ¥ KOHTPOJIS; aarOpUTMbI ONTUMAJIBHOTO YIIPABJICHUSA MPOLECCAMU U IIPOU3-
BOJICTBAMU; AJITOPUTMBI IIPUKIIAIHBIX MTPOTPAMM, PEATU3YIOIINX OTIEIbHBIE MPOLIE-

Iypbl PYHKITMOHUPOBAHUS CUCTEM YIIPABICHUS.

3.4.6. Cos0anue cneyuanu3upoBanHulX NPOSPAMMHBIX U UHDOPMAYUOHHBIX
NpOOYKmMOo8 PEKOMEHYETCsl BKIIIOUaTh B IIPOEKThI CUCTEM, IPOTpaMMHOE obecrieye-
HUE KOTOPBIX TpeOYyeT OT MPOEKTaHTa AEMOHCTpalUWU TTyOOKHX 3HAHUM B 00JIacTU
A3BIKOB M TEXHOJIOTMI NPOrpaMMHUPOBAaHUs, NHCTPYMEHTAIBHBIX CPEJCTB U METOJI0-
JIOTUH MTPOEKTUPOBAHUS MPOTPAMMHBIX MPOAYKTOB.

CoBpemeHHas cuctema aBromatuzauuu TII m1000T0 YpOBHS M CIOKHOCTH
y’K€ HE MOKET OBITh MpeJCTaBlIeHa 0e3 MpOorpaMMHUPYEMBIX KOHTPOJIEPOB WK MPO-
MBIIUIEHHBIX KOMIIBIOTEpOB. HOpMOI1 CTaHOBUTCS MOHSATHE MPOTPAMMUPYEMOTO TEX-
HOJIOTUYECKOT0 000pyA0BaHuUs, MpoIiecca WM aBTOMAaTU3UPOBAaHHOW TexHoyoruu. B
COOTBETCTBUM C U3MEHEHHEM MecTa DBM B aBTOMaTH3alUK U3MEHWICS U TOJIXO0 K
UX TNporpaMMHpoBaHui0. OT HCMOJIb3YEMBIX TPAJAMIIMOHHO YHHBEPCAJIbHBIX aJro-
putmuueckux s3bikoB (Ilackans, Cu, Moayna, beiicuk u Jip.) © COOTBETCTBYIOIIUX
UM MUHCTPYMEHTAJIbHBIX CPEACTB MYTh JIEKUT K CO3JAHUIO U MPUMEHEHUIO CIIeIUaIu-
3UPOBAHHBIX TEXHOJOTUH MPOrpaMMUPOBAHUS, TO €CTh CPEACTB 3aJaHUs MPOrpaMM
yIpaBiIeHUS] KOHKPETHBIMHU TEXHOJIOTHYECKUMH, OO BEKTaMHU.

[Tox TEpMUHOM TEXHOJIOTMH MPOrPaMMHPOBAHUS MPU 3TOM MOAPA3yMEBAETCS

O4YCHb HIHpOKPIfI JAuaria3oH MOHSITHUI: OT HCIIOJIL30BaHUS SI3bIKA KOMaH IIponeccopa
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MUKPOKOHTpPOJUIEpA /10 JIMAJIOTOBBIX CHUCTEM BU3YaJIbHOTO IMPOCKTUPOBAHMS IPO-
rpamm ACY TII, ot nporpaMMupoBaHusl OCIEN0BATEILHOCTEN JeHCTBUI 000pyI0-
BaHUA JI0 MPOrPaMMHUPOBAHUS aBTOMATU3UPOBAHHOM TEXHOJIOTUU. [IJis1 MPOMBIIIICH-
HBIX KOHTPOJIJIEPOB M KOMIBIOTEPOB UCIOJIb30BAaHUE SI3BIKOBOTO MHTEpdeiica B Tep-
MUHAX ¥ HEMOCPEICTBEHHBIX ONepanusix 1100 00beKTa aBTOMAaTH3aIIH, JINO0 PyHK-
[UH yNpaBJICHUS SABJISIECTCS OJJHUM U3 00IIUX TPeOOBaHUM.

B smom crayuae BKP oondicna codepacamsv onucauue 3adauu, 000CHO8AHUE
8b100pa UHCMPYMEHMA, NpeocmasieHue npoyedyp npoeKmupo8anus u pe3yibmama

NPOCPAMMUPOBAHUS - NPUKIAOHOU NPOSPAMMBL.

3.5 Cxemorexuunka yactb BKP

B nannom paznene BKP mMoryTt ObITh OnKCaHbl IPUHSTHIE PELICHUS MIPU pas3-
paboTKe NPUHLMUIIMAIBHBIX CXEM KOHTPOJS M PEryJIMpOBaHUS OCHOBHBIX MapaMer-
pPOB, CXE€M CHUTHAJU3alUH, OJOKUPOBKM M 3aIUTHI, CXEMbl MUTaHUS TPUOOPOB U
CPEICTB aBTOMaTH3alMK U Apyrue rpaguueckue MaTepralibl IpoeKTa, IPUBEIEHO UX
OMKCaHUe, TaHbl PACYETHI CXEM (HampUMep, pacueT HaJEKHOCTH).

3/1ech K€ MOXET ObITh MPUBEIEHO ONUCAHHME TpaUyecKOd YacTH MPOEKTa
aBTOMAaTH3allMK pa3pabaTbiBa€MOil Ha cTajauu padoyell JOKYMEHTAlud W BKJIIOYEH-
Hoit B BKP. HeoOxonumMo OTMETUTB, UTO BECh MaTepuail JOJDKEH ObITh 00bEIMHEH
€IMHOM LeNbI0, JIOTHUECKH M TEXHUYECKHU YBSI3aH MEXy COOO0M, HOCUTh OpUTHHAb-
HBIN XapakTep. B pasaen MoryT ObITh BKJIIOUEHBI MaTepHalIbl 10 pa3paboTKe TeXHU-
YECKOM JOKYMEHTAI[MM Ha CIPOEKTUPOBAHHBIC IIUTHI U MYJbThl, CXEMbl BHEIIHUX
AIIEKTPUYECKUX U TPYOHBIX MPOBOJOK; IUIAHBI PACIIONIOKEHHS CPEJCTB aBTOMATH3a-
11U, HJIEKTPUUECKUX U TPYOHBIX MPOBOJOK; HETUIIOBBIE YEPTEHKHU YCTAHOBKHU CPE/ICTB
aBTOMaTU3alMK; O0IME BUABl HECTAHAAPTU30BAHHOIO OOOPYIOBAHUS; pPacUEThl U3-

MCPHUTCIIbHBIX YCTpOﬁCTB U pEryJimpyrommx ApOCCCIbHBIX OPTaHOB.
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3.6 AHaJIM3 MepONpPUSITHIA 110 0€30TMACHOCTH KU3HeAesITeJIbHOCTH

3ananue pa3pabaThIBACTCS PYKOBOJUTENIEM COBMECTHO C KOHCYJIBTAHTOM IO
pasneny. B 3amaHum ykas3pIBalOTCSI BOMPOCHI, MOJJIEKAIINEe pa3paboTKe, U 00BEeM
paznena. KoaudecTBo BOMPOCOB yCTAaHABIMBAETCSA B 3aBUCUMOCTH OT UX CJIOKHOCTH.
PaccmarpuBaembie BOMPOCHI JTOJKHBI OBITH HAaIpaBlieHbl Ha oOecrieueHue padboTo-
CIIOCOOHOCTH aBTOMATHU3MPYEMOT0 OOBEKTa MPU HOPMAIBbHBIX YCIOBUAX, @ TAKKE B
CIIy4asiX CTUXMUHBIX OCJICTBUH, KPYHHBIX MPOU3BOJCTBEHHBIX aBapHsIX M KaTacTpo-
(ax B MUPHOE BpeMs U B YCIOBUSIX BOWHBI.

[TIpu >TOM [OMKHBI OBITH PACCMOTPEHBI CIEAYIONIME BOIPOCH: aHATOMO-
(bu3noIorUYecKre BO3CHCTBUS HAa YETIOBEKA BPEIHBIX (PAKTOPOB; OPraHU3aIMOHHBIC
Y TIPaBOBBIE OCHOBBI 0€30MaCHOCTH KHU3HEACITEIbHOCTH; 0€30MaCHOCTh M KOJIOTH Y-
HOCTh TEXHUYECKUX CHCTEM, (PU3MOTIOTHH TpyAa U KOM(OPTHBIE YCIOBHS KUZHEICS-

TCJIBbHOCTH, 0e3011acHOCTh B LIpGSBIJILIEU\(JIHI:.IX CUTyalu:ix.
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