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1. KOHCHEKT JEKOUH

1.1. Jlexknus Ne 1 (2 yaca)

Tema: «OcHoBHble nOHATHS Y Cy

1.1.1. Bonpocsl JeKuum:

1. IonsiTHst cucTeMbl, UHGOPMAIIMU U YIIPABICHHUS.

2. @ynkuuy, BeinonHsemeie MY C.

1.1.2. KpaTkoe cogep:kaHne BONPOCOB:

1. TTousTHs cUCTEMBI, HHGOPMAIIMK U YIIPABJICHHUS.

AUC moxeT OBbITh OTpe/iesieHa KaKk KOMITIEKC aBTOMATU3UPOBAHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHH, TpeIHa3HauYEHHBIN 11 HH()OPMALIMOHHOTO 00CTYKUBAHUS — OPTaHU30BAaHHOTO
HENPEPBHIBHOTO TEXHOJIOTHUYECKOTO MpoIlecca MOATOTOBKH U BBIIaYH MOTPEOUTENSIM HAy4HOM,
YIPABJICHUYECKOW U Ipyroi HHGOpMAIUH, UCTIONb3yeMOH ISl IPUHSITHS PEIICHUH, B
COOTBETCTBUU C HYXJIaMU JJIs ToAepKaHus 23PPEKTUBHOMN 1eATETHHOCTH.

* MOJIETh 00BEKTA MOXKET OTCYTCTBOBATH JTUOO OTOXKIECTBIATHCS ¢ 0a301 JaHHBIX,
KOTOpasi 9aCTO MHTEPIPETUPYETCS KaKk MH(DOPMALIMOHHAS MOJIENb TPEIMETHOM 00JIacTH,
CTpYKTypHas (11 ciydasi TaOaudHbIX, pakrorpaduieckux bJl) nnm conepxarenpHas (s
ciydast TOKyMeHTanbHBIX bJl). B aKcrepTHBIX cuCTeMax B KAUYECTBE MOJIENHA 00BEKTa
(mpenMetHoOM obnactu) ¢purypupyet 6a3a 3Hanu# (b3), npeacTassiomas coooi MpoIeaypHOe
pazButue nouatus b/l (b1, mo cBoeli CyIHOCTH, HEIPOLEAYPHBIH 00BEKT);

* Mozienb 00beKkTa M B/l MOTyT OTCYyTCTBOBATh (2 COOTBETCTBEHHO U MPOLIECCH XPaHEHUS
Y TIOWCKA JTAHHBIX ), €CJIM CUCTEMA OCYIIECTBIISIET TUHAMUYECKOe IpeodpazoBaHue HHPOpMAITUN
1 (OpMUPOBAHNE BBIXOJHBIX JTOKYMEHTOB 0€3 COXpaHEHHS UCXOIHOM, TPOMEXYTOUHOMH,
pesynbrupyromuiei napopmaruu. Eciu mpeoOpa3oBaHue JaHHBIX TaKXKe OTCYTCTBYET, TO
MOo00HBIN 00BEKT HHPOPMAITMOHHON CHCTEMOM HE SBJISIETCS (OH HE BBITIOJIHSET
WH(OPMAIIMOHHON JAESITeTLHOCTH ), U JOJHKEH OBITh OTHECEH K APYTUM KIIacCaM CHCTEM
(HampuMmep, KaHaJ Tepeaadd HHPOPMaIUK U T. 11.);

* IPOIIECCHI BBOJIA M cOOpa JAHHBIX SBIISIOTCS HEOOSI3aTEIbHBIME, TOCKOJIBKY BCS
HeoOxoaumas u gocrarounas mis GpyakurnonupoBanus AVC nndopmaius MOXKeT yxe
HaxoauThcs B B/l 1 cocTaBe MoAenu U T. 1.

2. ®yukmy, Boinonasemeie UYC.

B cBsa3u ¢ Tem, uTo AVC O0THOCATCS K CIIOAKHBIM CHUCTEMaM, PACCMOTPUM pa3InYHbIE
ocHoBaHus AJis knaccudukanuu ANC

1. ITo orpacnu npumeHeHus: OTpaciau NIPUMEHEHUS CBS3aHbI C TOHSATUEM CEKTOpa
UH(POPMALIMOHHOTO PBIHKA, COOTBETCTBYIOT B OCHOBHOM THIIaM JESITEILHOCTH MOJIB30BaTENeH,
Ha nH(}OpMaAITMOHHOE 00ECTICUeHHEe KOTOPBIX opreHTHpoBaHa Ta win uHast AVC. Ecioun
UCIIOJIb30BaTh YKPYITHEHHBIE KATETOPHH, MOKHO BBIJIEIIUTH B COBPEMEHHOM HH(OPMAITIOHHOM
PBIHKE TPU OTpaciu:

1) uadopmanus (6a3bl JaHHBIX U CUCTEMBI ITPEIOCTABICHUS HHPOPMAIITMOHHBIX PECYPCOB
M0JIb30BATENSIM), B TOM YHCIIE:

* IEJI0Bas;

* Hay4yHO-T€XHUYEcKasi U HH(opManus U1sl CIeHUaIlCcTOB;

* IOTPEOUTENbCKAS U Pa3BIICKATEIIbHAS,

Knaccel aBroMmatusupoBanabsix MC

2) 3NEeKTPOHHBIE CACIKU (CUCTEMBI 3JICKTPOHHOM TOPrOBJIH, OAHKOBCKUE, OUPKEBBIE U
(bUHAHCOBBIE OTEepalliH, TTPOJIaXKa OMIIETOB U PE3EPBUPOBAHNE MECT U TIP.);

3) 3NeKTpOHHbIE KOMMYHUKAIIUH (3JIEKTPOHHAS [TOYTA U Tlepeiada JaHHbIX ).

2. Ilo Buny undopmanuu: Bun nadopmaiiuu oTpakaet CTpYKTYpy NaHHBIX,
noanepxuBaemyto B B[ AUC :

* OubmorpaduyecKue JaHHBIE,



* MOJTHOTEKCTOBBIE JOKYMEHTHI,

* cipaBouHbie b/l (ykazaTenn);

* yucneHHsie b/I;

* rpaduueckue b/ — ocHOBHYIO 10JII0 COCTABIIET PACTPOBAsl UM BEKTOPHAs
rpadudeckas HHPOpMaLus.

3. Ilo MeTomy BO3AEHCTBUS € MOIB30BATENSIMUA: METOAbI B3AMMOACHCTBHS C
MOJIb30BATEIISIMU OMPENIEISIFOT ABE TPYIIBI HH(OPMAIMOHHBIX CHCTEM:

* cuctembl ¢ pazaencHruem BpemeHu (CPB), B KOTOpBIX KaXKIbli y4aCTHUK KakK Obl
noJb3yercsi cooctBeHHONH DBM 1 0CHOBHOM 3a7aueil aIMUHUCTPATOPOB U pa3pabOTUYMKOB
SBJISIETCS 3alIUTa JAaHHBIX OT HECAHKIIMOHUPOBAHHOTO JOCTYIIa U B3aUMHas W30S
Y4aCTHUKOB;

* cucteMbl obecnieuenust rpynmnoBbix pemennid (COI'P) nam
ComputerSupportedCooperativeWork,groupware, KOTOpble OpHEHTUPOBAHbBI HAa IPSIMO
MIPOTUBOMOJIOKHYIO 33/1a4y — 00€CIeYnTh B3auMO/IeCTBUE TI0JIb30BaTENEH B IIpoliecce
npussitus pemenuid. COI'P coderaioT KOMMYHHKAITMOHHYIO, BBIYUCIUTEIHHYIO TEXHOJIOTHH U
TEXHOJIOTHIO IPUHATHS PEeIeHUN A5l o0erdyeHust popMyaupoBaHUS U PEIICHUS
HECTPYKTYPUPOBAHHBIX MTpoOsieM rpymnmoi jiuil. CHCTEMBI, pacCMaTpHUBacMbie B HACTOSIIEM
nocooun —LotusNotesu AVC 31eKTpoOHHOM KOMMEPIIUH, — B MPUHIIAIIE OTHOCSTCS K TAHHOMY
paspsay.

4. ITo Tuny NpuMEHSIEMBIX pelieHui: TUIbl MPUHUMAEMbIX PEIIEHUNA XapaKTEPHBI JIs
WH(OPMAIIMOHHBIX CUCTEM, HCIIOJIb3yeMbIX B 9KOHOMHUKE U yrpaBieHuu. [Tox
uH(popMalnoHHbIMU cucTeMaMu yrpasieHus (UCY) npuHsITO NOHMMaTh OCHOBaHHBIE Ha
KOMITBIOTEPHOM TEXHOJIOTUU CUCTEMBI, IIpeIHa3HaueHHbIE [T 0OecrieueHus! pyKOBOAUTENEH
Bcell HeoOxoauMoit nHpopmanueii. OCHOBHBIE MOAX0bI K Kiaccuukauu UCY 6azupyrorces
Ha JIBYX Pa3JMYHbIX aCMeKTax KiacCu(UKAIMK YIPaBICHUYSCKUX PEIICHUN: CTeTICH! He-
OTIPEIeIEHHOCTH U YPOBHSIX PYKOBOJCTBA.

ITo cTenenu HEONPEAECTCHHOCTH MOTYT OBITh BBIJICJIEHBI YETHIPE CIIOCO0A PELICHUH B
3aBHCHUMOCTH OT HEOIPEIeJICHHOCTH 1IeJiel U CTPYKTYPbl B3aUMOCBSI3H 3JIEMEHTOB OpraHU3aI[1H:

* (hopMabHO-JIOTHYECKUI BBIBOJ (BBIUMCIIEHUE WK Hcnob3oBanue JC);

* KOJUIEKTUBHOE 00CYKJICHUE;

* HCIIOJIb30BAHKUE PHIHOYHOTO MEXaHU3Ma;

* UHTYMUTUBHOE PELICHHE.

[To ypoBHSIM pYKOBOJCTBA BBIACIISIOT: CTPATETUIECCKUE, aIMUHUCTPATUBHBIC,
onepaTuBHbIe pemieHus. OtaenbHbli knacce coctapisaoT UCY, npennasnadyeHHble 1l KOHTPOJIS
3a UCIIOJHEHUEM PELICHUM.

Cpenu cuctem obecrieuenus ynpasierus (ManagementSupportSystems—MSS)
pasznu4aroT: cucteMsl nHGopmanuronHoro obecnedenus (CHO), COIIP (cMm. HUXKE) U CUCTEMBI
obecnieuenus pykoBojacta (COP). CMO na ocHoBe CYB/] mpenocTaBisitoT 1OCTYI K TaHHBIM
HE3aBUCHMO OT THIIA IPUHUMAEMBIX perieHui u npeamerHoi obmnact; COIIP obecieunBaroT
MPUHSATHE PEIICHNH 1Mo cnernuduueckomy kiaccy npoodiem; COP npenna3HadeHsl Ais
PYKOBOJUTEIIS WK TPYIIIBI YIIPABISIONIUX.

5. ITo macmraby AUC: Macmrad AVC onpenensieTcss ypoBHEM OpTraHHU3aIldd U
(YHKIIMOHUPOBAHUS CUCTEMBI, CIIEKTPOM MH(DOPMAITMOHHOTO 00CITYy)KUBAaHUS, 00BEMOM
WH(OPMAITMOHHBIX MAaCCUBOB M MOTOKOB. Paznuuaror cinepyrommue kmaccsl AUC:

* OpraHu3aly WIH e TIOapa3aeIcHUS;

* JIOKaJIbHBIE (PErHOHAIBHBIC UIIH OTPACIICBBIC);

* rio0anbHbIe (MEXOTpaciaeBble U, Kak MIPABUIIO, MEKPErHoHaIbHbIE). OCHOBHBIM THUIIOM
rnobanbHeIX AUC SBASIOTCS OHJIAHHOBBIE CITYKOBI (XOCT-CITYKOBI), IPEIOCTABISIOMINAE JOCTYII
yIaJ€HHBIM MOJIb30BATEIISIM 110 TEIEKOMMYHHKAITMOHHBIM CETSM K HEKOTOpOMY MHOKeCTBY b /1.

6. Ilo Tuny opranuzanuu: Tun opranuzauuu, ucnosb3yromeit AUC, Takxke siBiaseTcs
OCHOBAHMEM JIJIsl TUITU3AI[MH CUCTEM; COOTBETCTBEHHO MOT'YT OBITH BBIJCJICHBI CIICAYIOIINE

ANC:



* pa3IM4YHbIX BUJOB IPOU3BOJICTB;

* aIMUHHCTPATUBHO-YIIPABJICHUYECKUX OPraHU3aLUN;

* 6ubaroTex u nHpopmannoHHbIx 11eHTpoB (AUBC); . By3oB (AUC BY3);

* MEIULIMHCKUX YUPEXKICHHM U TIp.

7. Knaccudukamus rno Tuny UCIoiIb3yeMoro IporpaMMHOro odecreueHus!.

Bo-nepBrix, nporpammusie peanusanuu b/l paznuyarorcs no tunam Bl u ctpykTtypam
JAHHBIX, UX 00Pa3yIONIUX:

* Ta0JIMYHbIE, TEKCTOBbIE, rpaduueckue b/I, 4yTo cCOOTBETCTBYET OCHOBHBIM BUIaM
JIaHHBIX B OBM;

* TOKyMEeHTaJbHbIe U pakTorpapuueckue b/, 4To cOOTBETCTBYET B MpUHLIUIIE
TaOJIMYHBIM U TeKCTOBBIM BJ;

* pedepaTUBHBIE U MOJTHOTEKCTOBBIE, KAK PA3HOBUAHOCTH TOKYMEHTaIbHBIX b/I.

Bo-BTOpBIX, U1 peanu3aiy JOKyMeHTalnbHbIX b/l MOTYT OBITH HCIIOB30BaHbI 110
KpaitHel Mepe J1Ba aJIbTEPHATUBHBIX CPEICTBA:

* yHuBepcaibHble 060m0ukH (ISIS,Irbis), oTHOCUTENBHO 3aKPBITHIE I PACIIHUPEHHS
CHJIaMH IT0JIB30BaTelIeH;

* CrieMaJIbHBIE pa3pabOTKU B Cpeie PESALMOHHBIX WK mocTpesuuoHHbX CYB/]
(cuctemsl mporpammupoBanus Foxpro,ORACLE,ADABAS), oTKpbITBIE 1JIs1 pa3BUTHSI.

Hwmxe paccmarpuBaroTcs kak Tabnuunbie b/1, Tak U TeKCTOBBIE, peaTn30BaHHbIC B
paMKax TOKyMEHTaJIbHOM MporpaMMHOM 00010uku — pe3deparuBHbie (TinLib), mubo B cpene
PENALMOHHON 0a3bl JAHHBIX — pedepaTUBHBIC U MOoTHOTEKCTOBEIE (Jurius/Foxpro).

8. ITo xmaccy unTepdeiicoB KOHEUHOTO ToIb30Bates: [lonp3oBaTensckuii uHTEpdEiic
JOJKEH 00€CTIeYBaTh BBIMOJTHEHHUE CICIYIOMNUX (yHKITHI:

* IOJTyYeHHUE CIIPaBKH O 0a3ax JaHHBIX, JOCTYIHBIX MOIb30BaTeto nanHo AVC;

* osyyeHue uHpopmauuu o crpykrype b/l (cTpykTypa 10KyMeHTa/3aliCH, THITbI TTOJIeH
— goctyn k cinoBapio bJ]);

* nH(GOPMHUPOBAHKE TTOIH30BATEIIS O CIEKTpe 3HaUeHUH naHHbIX B B/l (moctyn k
4acTOTHOMY cioBapio BJl);

* (hopMynupoBaHUe 3ampoca (IOMCKOBOTO BBIPAKEHUS, IPEANHCAHUS, KPUTEPUS) U
BBIIIOJIHEHHE TTOMCKa;

* IPOCMOTP PE3YJIbTATOB IIOMCKA B PA3JINYHBIX NMPEACTABIEHUAX (ITOACXEMAX) —
(UKCHPOBAHHBIX WJIN MPOU3BOJIbHBIX;

* MCII0JIb30BAHME TOJIYYEHHBIX PE3YIbTATOB JUISl UX CTATUCTUYECKON MM
coJiepKaTeIbHOM 00paOOTKH W/MIIM WX BCTPAMBAHUA B IOKYMEHTHI, HaJl KOTOPBIMU paboTaeT
10JIb30BATEb.

OTH BO3MOKHOCTH UHTEP(EICOB MOTYT pealn30BbIBATHCS B paAMKaX CIIEIYIOIINX
OCHOBHBIX KJ1accoB AUC

* C I3bIKOBBIM MHTEpdECcOM — NpeaycMaTpUBaET B3aUMOJICHCTBHE C MOJIb30BATEIEM B
paMKax HEKOTOpPOH CUCTEMBI KOMaH/I (sSBJsieTcs paHHel Gpopmoii naTepdeiicoB U B HacTosIIEe
BpeMsi OOBIYHO HCIOJIb3YEeTCs B PO ECCHOHATbHO OPUEHTUPOBAHHBIX CUCTEMAX, PACCUUTAHHBIX
Ha BBICOKOKBATH(HUIIMPOBAHHBIX MOJIB30BATENICH);

* ¢ uaTepdeiicom hopmaTupoBaHHOTO 3KpaHa (MHOTAAa MeHyeTcss QueryByExample—
QBE- nouck no mabinony);

* ¢ uHTEp(eiicoM cUCTEMBI MEHIO, I/ie (PparMeHThI cIoBaps JaHHBIX U YACTOTHBIX
ciioBapeit 00pa3yioT pyOpuKH MEHIO, OTMEYast KOTOPbIE KYPCOPOM MJIH YKa3bIBAIOILIUM
YCTPOMCTBOM, MOJIb30BATEIb KOMOMHUPYET MOMCKOBOE BBIPAYKEHUE;

* ¢ KOMOMHHPOBAHHBIMUA OKOHHBIMHU MHTEp(dericaMu, KOTOPbIE BKJIIOYAIOT
(dbopMaTUPOBaHHBIN SKpaH, MEHIO, (PparMeHThl KOMaHHOTO S3bIKa, & TAKXKE SJIEMEHTHI
rpau4ecKoro rnoyib30BaTeNIbCKOro nHTepdeiica nin BUIKETH! (KHOIKH, (PIIakKH, CIIMCKH,
MOJIOCHI IPOKPYTKH, PAIUOKHOIKH U JIp.).

9. [Ipumensiembie B koHTYpe AVC Moaenu sSBISIOTCS HE00s3aTeIbHOW KOMIIOHEHTOHN U
MOTYT UCIIOJIB30BaThCA ISl OEPKKY IPUHATHUS PELICHUs OJb30BaresieM. B 3aBucumoctu ot
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BUJIa MOJIENICH BBIICISAIOTCS crienupuUecKre (MHTeIUIEKTyalIbHbIe HITN
WHTEJUICKTyan3upoBanHbie) Buasl AVC:

* cuctemsbl obecriedenust npuHATUs perernit (COIIP) — cuctembl, HCTIOIB3YIOIIHE
MoJiel 00bEeKTa yIpaBlIeHus, ONMPAIOIINECs Ha BEIYUCIUTEIbHbIE WM HMUTAIMOHHbBIE MOJEIN
U pacueTHbIC METO/IbI (JIMHEHHOE MPOrpaMMHUPOBAHUE, TEOPHUS MACCOBOTO OOCITYKUBAHUS,
ceTeBble MoJieNH U 1p.). K JaHHOMY Kilaccy OTHOCATCS U TakK Ha3bIBaeéMble MHTETPaJIbHbIE
KopropartuBHble HHPopMarmonnslie cucteMsl (KUC), 6azupyronmxcs Ha npunnumnax MRP
(Material Requirement Planning, niu MeTo10JI0THS TUTAHUPOBAHKS TTOTPEOHOCTH B
marepuanax),CRP(Capacity Requirements Planning, niu nianupoBaHue mpou3BOJCTBEHHBIX
MoIIIHOCTeH). B mporecce pa3BuTus nmosBuinch cucteMbIMRPC 3aMKHYTBIM ITUKJIOM, KOTOPBIE
BIIOCTIE/ICTBUH Monyumsin HauMeHoBanue MRP-II(Manufactory Resource Planning) BBuny
UJIEHTUIHOCTH a00peBHATYp. DTHU CUCTEMBI OBUTH CO3AaHbI sl 3P HEKTHBHOTO TUTAHUPOBAHUS
BCEX PECYpPCOB MPOU3BOICTBEHHOTO MPEANIPHUATHSA, B TOM YHCIie (MHAHCOBBIX U KaJIpOBbIX. B
MOCJICTYIONIEM CUCTEMBI TuTanupoBanust kinacca MRP-II B uaTeTparuu ¢ Mmoaynem GuHaHCOBOTO
ianupoBanust FRP (FinanceRequirementsPlanning) nony4nnu Ha3BaHue cucteM OU3HEC-
manupoBanusi ERP (EnterpriseRequirementsPlanning), koTopsie mo3BositoT Hanbosee
3 PEKTUBHO TIIAHKPOBATH BCI0 KOMMEPUECKYIO EATEIbHOCTh COBPEMEHHOTO MPEATIPHUATHS, B
TOM 4ucIe (PMHAHCOBBIE 3aTPaThl HA MPOEKTHl OOHOBJICHUS 000PYAOBAaHUS U UHBECTHUIINH B
MIPOU3BOACTBO HOBOM JIMHEUKHU U3AEIHIM;

* cucteMbl aBToMatu3upoBanHoro npoektupoBanus (CAIIP) — B ornuuue ot COITP
COJIep>KaT B Ka4eCTBE MPOIIETyPHON MITH OMUCATEILHON MOJIENH MTPEIMETHOM 00JIaCTH TaHHBIC U
CBSI3M, XapaKTep-Hble AJIs IPOEKTUPYEMOTO Kilacca 00BEKTOB (MAIIMHBI U MEXaHU3MBI,
AIIEKTPOHHBIE CXEMBI, APXUTEKTYPHBIE COOPYKEHUS H TIp. );

* SKCIIEPTHBIE CUCTEMBI — 0a3UPYIOTCS Ha JIOTUYECKOM MOJIeNIN TpeIMEeTHON 00JacTu,
peanu3oBaHHOI B (hopme 0a3bl 3HAHMI M MEXaHN3Ma JIOTHYECKOT0 BbIBOJA. B mocnennee Bpems
Bce yarie cranoBsTcs cpencrBoM obecnieuenus COITP u CAITP. Kpome Toro, mHoraa
uHTesnekTyanbHeIM AVC oTHOCAT HekoTopele COI'P, KoTOpBIE MOTYT BKJIIOUATh B KOHTYP
00paboTKu nH(MOPMAITUU MOJIETTH KOJUIEKTUBHOTO TTOBEeHUS (0a3upyroIIrecs Ha TEOPUHU UTP
WJIM SKOHOMHMUYECKOTO PaBHOBECHS);

* reorpaduueckue nHpopmarronasie cucteMsl (I'MC) — mpumeHsoT nudpoBbIe MOACTH
mectHOCTH (LIMM) B pa3nu4HbIX pa3HOBUIHOCTSIX.

B nocnenyromux riaBax OTHOCUTENIBHO MOJPOOHO pacCMOTPEHBI TPUMEPBI HEKOTOPBIX
AUNC, 0XBaThIBAIOIIUX U WILTIOCTPUPYIOIIUX OOJIBIIMHCTBO U3 NMEPEUHCICHHBIX KJIAcCOB:

* AVIC o 3akoHOATENBCTBY (MPOGECCHOHATHHO OPUEHTUPOBAHHBIC, JOKYMEHTAJIbHBIC,
CIPAaBOYHBIC HJIU TIOJTHOTEKCTOBBIE, pEaTU30BaHHbIC B YHUBEPCAIBHBIX 000JI0YKAX UIIH
penannoHHbIX B/,

UCTOJB3YIOLIe HHTep(eiich PopMaTUPOBAHHOTO dKpaHa Wi MeHto, pyakiuu COIIP);

* opucasie AUC (yHuBepcanbHO (YHKIIMOHATBHBIC, HHTETPUPOBAHHBIE,
JOKyMeHTanbHble nin Tabauunsie b1, nognepxxusator pynkuuu COI'P, unrepderice
(dbopMaTHPOBAHHOTO PKpaHa);

* CUCTEMBI AJIEKTPOHHON Kommepiu (Tabnuunsie bJI, yHuBepcanbHbie HHTEP(EHCHI,
¢byakuun COI'P, cnenuanu3npoBaHHbBIE 000JIOYKH);

* 6ubnnoreunsie AVIC (Tabauunbie u TekcToBble B/I, yHrBepcaibHbie 1
CHenualn3upoBaHHbIe 000JIOUKH, MOAAEP>KUBAIOT TUI OPTaHU3alMU, UHTEP(ENCh TUTIA MEHIO).

1.2. Jleknus Ne 2 (2 gaca)

Tema: «HbOpMaLIMOHHBIE CUCTEMBI M TIPOIIECCHI»

1.2.1. Bonpocsl JieKIUHK:

1. UndopmanroHHas TEXHOJIOTUS KaK CHCTEMA.

2. KauectBo nndopmaruu. MupopmaimoHHbIE TPOIIECCHI.

1.2.2. KpaTkoe coaep:xkaHue BOINPOCOB:

1. UadopmanroHHast TEXHOJIOTHS KaK CUCTEMA.



WudopmMannoHHO-ypaBJIsIoIas CucTeMa onpeaenseTcs Kak popManbHas cucrema Jyis
BbIJIa4X aJIMUHUCTPALMU HHPOPMALIUU, HEOOXOAUMOM I IPUHATHS PEILICHU.

NYC nomxHa BbIIaBaTh HHGOPMAIIHIO O MPOLUIOM, HACTOSILIEM U IPEIOIaracMoM
OyaymeM. OHa 10JKHA OTCIIEKUBATh BCE OTHOCAIIMECS K JIeNTy COOBITUS BHYTPU OpraHU3aluu U
BHe ee. O0meit nensio MY C sBnsiercst obneryenue 3p(HeKTUBHOTO BBITOIHEHUS PYHKIIUI
IUTAHUPOBAHMS, KOHTPOJISL, TPOU3BOJACTBEHHOU NEATEIBHOCTH U ITPOLIECCa YIIPABIICHUS B LIEJIOM.
Camoii BaXXHOI1 ee 3a1a4eil ABseTcs Bblaua HYyKHOW HHPOPMAIIMN HY>KHBIM JIIOJIIM B HY>)KHOE
BpEMsL.

Heob6xomumMo orMeTuth, uto MY C He SBiIsieTCs € JUHCTBEHHON BCEOOBEMIIIONIEH
MHTETPUPOBAHHON CUCTEMOH /ISl yIOBJIETBOPEHMSI BCEX MOTPEOHOCTEN aIMUHUCTPALIUH B
uHpopmanuu. [ToCKOIbKY MOXKET BOZHUKHYTD JKEJaHUE TOJIYYUTh CHCTEMY TaKOTO XapakTepa,
HYXXHO OTOBOPUTH 3TOT ACMEKT, YTO U3-32 OOJBIINX CI0KHOCTEH B pealIbHBbIX OpraHU3aLusiX
BEPOATHOCTH co3anus ee Maia. 1Y C Hekol opraHu3aui CKOpee COCTOUT U3 psiaa
MH(POPMALIMOHHBIX CHCTEM, KaX/1as U3 KOTOPBIX CIY’KUT JUIsl IPUHATHUS PEIIEHUIN B HEKOTOPOI
KOHKPETHOU 00JIacTH.

Henwzs ynyctuts TOoT pakt, uro Y C HEM3MEHHO TIpeanoaraeT NpuMeHECHHE
KOMITBIOTEPOB. J|eHiCTBUTENBHO, TOCIEIHNE TOCTHKEHUS B 00JIACTH TEXHOJIOTHH 00pabOTKH
JTAHHBIX BHECIIM OIPOMHBIN BKJIa/l B CO3/IJaHHE HH(POPMALIMOHHO-YIPABIISIIOIINAX CUCTEM.
Hexotopsie Tunst 1Y C 6111 651 HEBO3MOXKHBI 0€3 TOI CKOPOCTH M TOYHOCTU 00pabOTKU
JTAHHBIX, KOTOPBIE AAI0T KOMIbIOTEpHl. OJJHAKO LIENN YIpaBIeHUs TpeOoBaIu U MHPOpMaLuH, 1
CHCTEMBI JJISl €€ OYYSHHS 3aJ10JIT0 10 N300peTeHnsI KOMITbIOTEpOB. ExkeHenenbHbIi 0TYET O
Ipojaxax, U3y4eHUe KOHBIOHKTYPBI PbIHKA, €XKETHEBHBIN 0030p HOBOCTEH, KOTOPBIN TOTOBUT
HPY nna npesunenta CILIA, noknaapl HHCIIEKTOPOB O IPOCTOE MAILINH, a TAKKE
MOATOTaBIMBaEMbIH ¢ ToMoIsI0 DBM 0030p e:keKBapTaIbHBIX PO/ B OCHOBHBIX CEKTOPax
HKOHOMHKH, UCTIOIb3yEMBbIN BBICIIEH aiMUHUCTpalen pupMmel “Amepuker Tenedon 3H7
Tenerpad” - Bce 3To npumeps! npumenenust MY C.

2. KauectBo nndpopmanuu. MHpopManmoHHbIe MPOLIECCHI.

KomnbroTepHast peBOIIONHS MTPUBETIA K CYIIECTBEHHBIM U3MEHEHHUSIM B 00paboTKe
uHpopManuu B opranusanusax. OJHO U3 UCCIe0BaHUN B 00JaCTH IPAKTUKU YIIPABICHUS
1I0Ka3aJIo, YTO JIEKTPOHHAs 00paboTKa TaHHBIX U HH()OPMAITMOHHO-YIPABISIONINE CUCTEMBI -
9TO /Ba HauboJiee MUPOKO IPUMEHEMbIE B YIIPABICHUN HHCTpYMeHTa. 1o nmerommmces
olLIeHKaM, K KoHIy 90-x ronoB 70% pabouux mect B CIIIA Oyzner B Kakoi-To Mepe 3aBUCETD OT
JESITeIbHOCTH 110 00paboTKe nH(popMalMU. 3aTpaThl HA ITY AEATEIBHOCTD, 10 HEKOTOPHIM
OLIEHKaM, COCTaBIISAIOT, 110 KpaiiHel mepe, 70% OT BaJoBOIo HAIMOHAIBLHOTO MPOIYKTa.
Cy111ecTBEHHOHN YaCThIO ATOM TEHACHLUU SIBUTCS POCT HCIIOJIb30BAHHUSI MUKPOKOMBIIBIOTEPOB,
KOTOPBIE YK€ IOCTaTOYHO MaJibl, YTOOBI PacIoyiaraTthCsi Ha paboyeM MECTe yIpaBIISIOLIETo U
[IEHAa KOTOPBIX - YK€ HE TOPOKE XOPOIIEH MUIIYIIEH MAIIUHKH.

[lInpoxoe pacripocTpaHEHHE KOMITBIOTEPOB B OPraHU3ALUAX O3BOJIUT YIPABIISIOLIUM
BCEX YPOBHEH HCII0JIb30BaTh B CBOEH AEATENbHOCTH Oonblre 00beMbl HHpopMau. Hanpumep
YIPaBJISAIOLUUI COBPEMEHHOTO CylIepMapKeTa MOXKET M0JIy4aTh €XKEIHEBHYIO, €)KEHEENIBbHYIO,
€XKEKBAPTAIBHYIO WX TOA0BYIO HH(OPMALIMIO O TOM, KaKH€ BUbI TOBAPOB MPOJAOTCS, IO
KaKOM 1IeHE, B KaKUX KOJMYECTBAX, UTO HY)KHO I€pe3aKa3aTh, KAKOBbI TEKYIINE 3aTPaThl U
JIOXO/Ibl, KAKUMH OHHM MOTYT OBITh B CJI€AYIOLIEM rofy U T.A4. YacTb 3Toi MHpOpMaun
M0JIy4aeTCsl aBTOMAaTUYECKH, KOTJJa KOHTPOJIEP € IOMOIIbI0 KOMIIbIOTEPU3UPOBAHHOTO
KacCOBOTO allllapaTa CYMTHIBAET 3allMCAHHYIO Ha yIIaKOBKE, B BUJIE Oap-Kojaa, HH(GOpMaIuio o
toBape. Jlo BHenpenuss 1Y C takoro tuma BpeMs 1 KOJIMYECTBO HH(POPMAIIUH, HEOOXO0AUMBIE
JUI IPOBE/IEHUS MOAOOHOI0 aHAJIN3a, JOCTUTAJId ACTPOHOMUYECKHUX BEJTUYUH.

MHor#ue 10 CHX MOp TEXHOJOTHYECKHU ClIab0 OCHAIIEHHBIE OTPACIIU YCIYT U cdepa
KOHTOPCKOTO TPYJa, CBI3aHHBIC C TTepepabOTKON OOJBITNX MAaCCUBOB MH(OpMAINH,
IPEICTaBISIOT cO00 ceroHs 6JaronpusATHYIO MOYBY JAJIS IPUMEHEHUS! MUKPOSJICKTPOHUKH.
baHkwM, cTpaxoBble KOMIIAaHUH, TOPTOBBIE MPEANPUATHS BCE IIMPE HAYNHAIOT UCIIOIb30BaTh
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OBM paznuuHoro Tumna, TepMUHAIBI, aBTOMATHI [T yueTa YeKOB, aBTOMAaTH3UPOBAaHHbIE
CHCTEMBI PACYETOB, AMEKTPOHHBIX CUETOB U T.I. OTKpBIBAETCA NEPCIEKTHBA CO3AAHUS
MOJTHOCTBIO aBTOMAaTU3UPOBAHHBIX 0(UCOB. AMEpHKaHCKas KoMnaHus “MHKpoHeT” co3faia B
Bammnrrone nono0OHsli oduc, B KOTOPOM HMOJHOCTBIO UCKITIOYAETCS UCIIOJIb30BaHUE Oymaru B
JIEJIONIPOU3BO/ICTBE.

bnaronaps KOMIbIOTEPHON TEXHHUKE, OTJEJIbHBIE YIPABIAIOLIME MOTYT TENEPh
PUHUMATD PELICHUs, OCHOBBIBAsICh HA HH(OPMAIIUH, TOITOTABINBAEMON BHYTPU UX KOMITAHUH.
BayTpudupmenHsie 6a3bl JaHHBIX MO3BOJISIIOT MEHEKEepY NOIydaTh CBEAECHUS O ero Ou3Hece, o
PBIHKaX, KOHKYPEHLIUH, [IEHAaX ¥ POTHO3aX BCETO 3a HECKOJIBKO YacCOB.

KomnbroTepsl MOTYT J1aBaTh YIPaBIISAIOIINUM HHPOPMALIUIO, HEOOXOJUMYO ISl KOHTPOJIS
11000T0 THIA, KOTOpasi IOMOTAaeT UM CPaBHUBATH IJIAHOBBIE U (PaKTHUECKUE PE3yIbTAThI, PAHO
0oOHapyKUBaTh PACXOKACHUS B HUX U BHOCUTh KOPPEKTUBBI JUI PA3PEIICHUS BOSHUKILINX
npobaem. OHaKO, KaK MU BCE MHCTPYMEHTHI YIIPaBJICHUS, KOMIIBIOTEPU3UPOBAHHBIE
MH(POPMALIMOHHBIE CUCTEMBI Pa0OTAIOT TAK, KAK OHU CIIPOEKTUPOBAHBI, U HE MOT'YT OKa3aThCs
ayuie. CreoBaTeabHO, HA MOU B3IJIA, HEOOXOAUMO PACCMOTPETh BOIPOCHI TPOSKTUPOBAHHMS
NYC u ciocoOs! oBbIIIeHHS UX 3()PEKTUBHOCTH.

He 6yner nmpeyBennuennemM ckasatb, uyTo 1eiib Y C cocTOUT HE TOJIBKO B TOM, YTOOBI
IPOCTO BBIAATH U 00paboTarh HeKoTopyto nHpopmanuo. UYC nomxHa ObITH OpUEHTHPOBAHA HA
MOJIB30BAaTENS, TO €CTh HH(OpPMAIUs, KOTOPYIO OHA 00padaThIBaeT, JOKHA CITYKUTh
HOTPEOHOCTSAM TEX YIPABIAIONIUX, KOTOPBIE €€ MOJIyYaloT.

[Tpu npoexTHpoBaHUU HHPOPMAITMOHHON CHCTEMBI HY’)KHO UMETh B BH]Y, UTO
nH(pOpMallMOHHBIE TOTPEOHOCTH YHPABISIONUIUX PA3IMYHbI U 3aBUCST OT UX YPOBHS B HEpapXUu
U (QYHKIMOHAIBHBIX 0053aHHOCTEH.

2.4.1. adopManimoOHHO-YTIPABIISIONINE CUCTEMBI U YIIPABJICHUECKAs ACSITEIHHOCTD

Nzyuast paznuunst B ”HPOPMAIMOHHBIX TOTPEOHOCTSIX YIPABIISIFOIINX, MOXKHO YCIIOBHO
pa3enuTh BUJbI YIPABIECHUYECKON ACSITENbHOCTH HA TPU KaTETOPHH.

1. Ctparernyeckoe MmIaHUPOBAHUE - TPOIIECC TPUHATHS PEIICHHH OTHOCUTENBHO LieIen
OpraHHu3aIy, U3MEHEHUS STUX LieJIeH, HCIIOIB30BaHUs PECYPCOB AJIs JOCTUKEHHS 3TUX LIeTIei 1
OTHOCHTEJIBHO CTPATEruii, 00yCIaBIUBaOLINX OTYYECHUE, UCIIOIB30BAHNE U Pa3MEIICHHE ITHX
pecypcos.

2. YrpaBieH4ecKHil KOHTPOJIb - POIIECC, TOCPEACTBOM KOTOPOTO YIPABIISAIOIINE
00€ecCIeunBarOT MOJIYYeHHE PeCYPCOB B UX 3(h(PEKTUBHOE UCIIONH30BAHUE JISI TOCTHIKEHUS
O0IIMX 1LIeJIel OpraHu3aIH.

3. OnepaTuBHBINA KOHTPOJIb - TIpoliecc ooecrneueHus 3pHEKTUBHOTO U
KBJTM(DUIIMPOBAHHOTO BBIMOJTHEHUSI KOHKPETHBIX 3a/1a4.

OTH KaTeropuu AesiTENbHOCTH PUMEPHO COOTBETCTBYIOT 00S3aHHOCTSIM YIPABIISIOLINX
BBICIIETO, CPEAHEr0 U HU30BOro 3BeHa. Y C noymkHa naBaTh MH(OpMAIUIO, COOTBETCTBYIOIIYIO
Pa3IUYHBIM TPeOOBAHUAM, IPEIBIBISIEMBIM K KaXKJ0W U3 KATETOpHUHl.

Hanpumep, nesTenbHOCTh YIPaBISIFOIIMX BBICIIETO 3BEHA M0 CTPATETHIECKOMY
IUTAHUPOBAHUIO BKJIIOYAET, B IEPBYIO OUEPE/b, BOIIPOCH! OyIYILIEro B3aUMOJACHCTBUS MEXKIY
opraHu3zaiei u okpyxaroieit cpenoil. Takum 06pa3zoM, yIpaBIisSIONIMM BEICIIETO 3BEHA
TpedyeTrcs nHpopMalus U3 BHEITHUX UCTOYHUKOB. DTa HHPOPMAIIHS HE I0JDKHA OBITh OYEHB
JETALHOMN U OJKHA UMETh JOCTATOYHO MIMPOKUE TPAHUIIBI, YTOOBI ObUIH SICHBI TeHACHIIH. He
TpeOyeTcs TakKe U 0YSHBb OOJIBIIION TOYHOCTH.

Nudopmanus myist yrmpaBIeHIeCKOro KOHTPOJIS HEOOX0AUMa YIPABISIONINM U BBICIIIETO,
U cpeqHero 3BeHa. EcTecTBeHHO, OHA IO KHA MOCTYNAaTh KaK U3 BHYTPEHHUX, TaK U U3 BHEUTHUX
UCTOYHUKOB. Hammpumep, pyKOBOAUTEH BBICIIETO 3B€HA HYXIAIOTCS B UH(pOpMammu o pabore
OCHOBHBIX MOJIpa3/ieJIeHUui CBOEH KOMITAHUU U O JIeATEIbHOCTH KOHKYPUPYIOLIUX OpraHu3aluii.
PykoBoautenio cpeqHero 3BeHa TpedyeTcs nHpopManus o MPOU3BOAUTEIBHOCTH, 3aTpaTax,
000poTe U, BO3MOXKHO, 00 M3MEHEHHSIX B TPEOOBAHUSAX OTPEOUTENS MIIA B 00JIaCTH
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TEXHOJIOTUH. DTa HH(POpMAIs 10JKHA OBITH 0oJiee IeTalbHOM, UMETh 0oJiee y3KUe IPaHUIbl U
OBITH OOJIEC TOUHOI, YeEM Ta, UTO TpedyeTcs AJis CTPATErnuecKoro mianuposanus. OHa Takxe
JIOJDKHA TTOCTYNATh yepe3 Oosiee KOPOTKHE MPOMEXYTKH BPEeMEHH, TaK Kak BpeMEHHbIC paMKH
IIPUHUMAEMBIX PELIEHUH 3/1€Ch MEHBIIIE.

Wudopmanus ass 1eneil onepaTuBHOTO KOHTPOJIS, KOTOpasi KacaeTcsl MOBCEeIHEBHON
NesATeTLHOCTH, JIOJDKHA OBITh OYEHb TOYHOM, Y3KOH U camoii mocneaneit. OHa TomKHa
MOCTYIATh MOYTH UCKIIOYUTENBHO U3 BHYTPEHHUX UCTOYHUKOB. Hanmpumep, ynpasisironui
HEMOCPEJICTBEHHO Ha MPOU3BOJICTBE JOKEH TOYHO 3HATh CKOJIBKO YacoOB B JIEHb paboTaer
KKl PaOOTHHK, KAKOB IHEBHOU WM HEJETBHBIA 00BEM BBIITYCKA, a TAKIKE CKOJIBKO
MaTepHuaa UCIOIb30BAHO U YIIIO B OTXO/BI.

Kpome Toro, pykoBoauTensaM HyXHa crienupuieckas nHpopMalus, OTHOCAIIASACS K
00J1aCTH WX KOHKPETHOM MpodheCcCHOHATBHOM NeITebHOCTH. Tak, ypaBIsioIieMy 1Mo CObITY
TpeOyercs nH(OPMAIIHS O TOPTOBBIX CAETKAX, O BKycax MOTpeduTens, o
KOHKYPEHTOCIIOCOOHOCTH HOBBIX TOBApOB U T.A. JleTanbHas HHPOpMAIUs O TEXHUYECKUX
YCIIOBHSIX Ha HOBOE U3JIEIHNE, KOTOpask MPUHIMITHAIBHO BaXKHA JIJISl YIIPABIISIOIETO
MIPOU3BOJICTBOM, HE SIBJISIETCS CYILIECTBEHHOM JIJIsl MPUHATHUS PELICHHM, Kacalomuxcs cObITa.
HeiictButensHo, ecni MY C Oyzaer peryisipHO BbIIaBaTh TaKyl0 HH()OPMAIUIO YIPABISIOMIEMY
1o COBITY, TO 3TO OYJIET JHIIIh MEIIATh eMy B pab0Te U OTHUMATh BPEMHI.

1.3. Jleknus Ne 3 (2 yaca)

Tema: «YnpaBieHue OpraHM3allMOHHBIMHA CUCTEMaMU

1.3.1. Bonpocsl Jekuum:

1.Lenu, pyHKIUHN U 3aa4U YIPABICHUS B OPraHU3AIMOHHBIX CUCTEMAaX.

2.Y4enus o0 yrpaBJIeHUU.

1.3.2. KpaTkoe coaep:kaHue BONPOCOB:

1.Henu, pyHKUIMY U 3a7a4d yIIpaBICHUS B OPraHU3alMOHHBIX CHCTEMAX.

IIpouecc ynpaBiaeHus: peaiu3yeTcsi CUCTEMOU YIIPaBIEHUS ITyTEM B3aUMOIECUCTBUS €€
YIPaBISIIONIEH YacTH (OpraHa yIpaBIeHHs) C 00BEKTOM yIPaBIICHHUS.

Opran yrnpaBiieHUs peIHa3HAuYEH A7 00ecreueHUs] HOPMaIbHOTO (PYHKIIMOHUPOBAHHUS
3JIEMEHTOB O0BEKTA YIPABJICHUS B COOTBETCTBUU C BBHIITOJIHAEMbIMU UMH (DYHKIHUSAMHU.

OOBEKT ynpaBieHHs OCYILECTBIISICT BHIIIOJHEHNE CBOUX (DYHKIMH Wi ASUCTBUM IS
peanu3alyy MocTaBICHHON Mepe HUM 1eNY, HalpuMep B 0011IeM cllydae, BBIMOIHIET ONepalun
10 NIEPEBO3KE I'PY30B, 1ACCAKHUPOB.

B3aumooTHoOLIEHUS MKy OpraHaMH YIPaBJIEHUS U YIPABISIEMbIMU 00bEKTaMHI
CTpOSITCS IO 3aKOHaM 00paTHOM cBsi3u. OpraH ynpaBieHHs MOTYyYSHHYIO 1 00paboTaHHYIO
MH(}OPMAILIMIO OT BBIIIECTOSIIETO OpraHa yInpaBiieHus nepeaaéT Ha 00beKT ynpaBiaeHus. O0BbEeKT
yIIpaBJIEHUS B CBOIO o4Yepeab HH(POPMHUPYET OpraH YIpaBIeHHUS O COCTOSIHUU JeT Ha 00BEKTE.
[ToryueHnHyto OT 00BEKTa yIpaBieHUs HH(DOPMALIUIO OpPraH YIpaBJIeHUs aHATU3UPYET U MPU
HEO0OXOIMMOCTH KOPPEKTUPYET paHee MepefaHHyto nHpopmaimio, coodias 00 3ToM B
BBIILIECTOSIIIUN OpraH yIpaBIeHUS.

Cucrema yrpaBieHHs KeEJIE3HOJOPOKHBIM TPAHCIIOPTOM OTHOCHUTCS K KaTETOPUU
00oJbIINX (CIIOKHBIX) CHCTEM yIpaBieHus1. OHa 00beIMHIET HECKOJIBKO B3aUMOCBSI3aHHBIX
nojcucTeM (yrnpaBieHUE EPEeBO3KaMU I'Py30B, TPY30BOi paboTo, HHPPACTPYKTYpOil U Ap.),
NOMYMHEHHBIX 00IIIEH 1e/Th BCel CUCTEMBI, U XapaKTepU3yeTCs MHOTOCTYIIEHYaTOCThIO
MIOCTPOCHHUS € pacrpeaeseHneM GyHKIUN ynpaBieHus Mexay e€ yacTaMu. CUcTeMa HCIOIb3yeT
KaK BHYTPEHHHE CBA3M MEXKIY €€ 4acTsAMH, TaK U BHEIIHUE CBSI3U C APYTUMU CUCTEMaMHU.

TexHosorus npotuecca yrnpaBieHHs KeEIE3HOJOPOKHBIM TPAHCIIOPTOM OCYIIECTBIISETCS B
TpH dTana:

— cOop, MOATOTOBKA U Nepeiada HHPOPMAIUK O COCTOSIHUN TPAHCIIOPTHBIX 0OBEKTOB;

— nepepaboTKa MOJTYYeHHOW HH(POPMAIINH C [IEJTBI0 BRIPAOOTKH HEOOXOMMBIX PEIICHUN
10 YIPaBJIEHUIO;



— BbIJIa4ya U JOBEJACHHE JI0 UCIOJHUTENECH YIPABISIOMMX MPEANUCAHUNA U PA3JIMYHON
pacnopsAUTENbHON HH(OPMaLIUK.

Crposiuecs 1o 3aKkoHaM 00paTHOM CBSI3U B3aUMOOTHOILIECHHS MEXKITy OPTaHOM
yIpaBiIeHUS U YIPABIsIEMbIM 00bEKTOM B paMKaX TEXHOJOTHH MpoIiecca yIpaBICHUs BBITISAIAT
CJIEAYIOIIMM 00pa30M: OpraH ynpasJeHHs ModydaeT HHPOpMaLuio 00 00beKTe, aHAIU3UpYeT €€,
MPUHUMAET PEIICHHE, TPU HE0OXO0AMMOCTH (POPMUPYET pacopsAIUTEIbHYIO HH(POpMAIIHIO,
nepenaet e€ Ha 0OBEKT yrpasieHus. Takum 00pa3oM, ynpasieHHe JTI00bIM 00BEKTOM
TPaAHCIIOPTA, PA3INYASCh IO CBOMM LIEJISM, 3aJa4aM U COEePKaHUIO, MPECTABIIAET CO00M
HETPEPBIBHBIN nporiecc PyHKIIMOHUPOBAHHS CUCTEMBI.

1.2. OcHOBHBIE MOHATHS HHGHOPMAITMOHHBIX TEXHOJIOTUH

WudopmanoHHbIe TEXHOJIOTUU 0a3UPYIOTCSI HA COBPEMEHHBIX HH(OPMAITMOHHBIX
CHUCTEMaxX OpPraHU3aI[IOHHOTO YIIPABJICHHUS, IPeJHA3HAYEHHBIX OKa3bIBaTh TOMOIIIb
MPUHUMAOIIAM PEIICHUS CICIMATUCTaM U PYKOBOJAUTEISIM B TIOTyYEHUN UMH JTJOCTOBEPHOM,
CBOEBpPEMEHHON MH(]OpMAIMK B HEOOXOIUMOM KOJIMYECTBE.

WNudopmanronHas cuctema npeicTaBisieT co0oil mporpaMMHO-anmapar-Helil KOMIUIEKC,
o0ecreunBaroIuil BBITIOJHEHHUE CISAYIOMHX ()YHKITHI:

— HaIEKHOTO XpaHeHUs: NHPOPMAIIUHU B TTAMSITH KOMITBIOTEPA;

— BBITIOJIHEHUSI CTICIMPUISCKUX TTpeoOpa3oBaHnii MHPOPMaIUK U BHIYUCIICHHH;

— MPEeIOCTaBJICHHUS OIB30BATENAM BO3MOXKHOCTH JJOCTYTIA K HEH.

CoBpeMeHHbIe HH)OPMAITMOHHBIE CUCTEMBI OTIEPUPYIOT OOJIBITUMHU 00bEMAMH
UHPOPMALIUU ¥ UMEIOT IOCTATOYHO CIIOKHYIO CTPYKTYPY.

BaxxupiM 11arom B pa3BUTHH HHPOPMAIIMOHHBIX CUCTEM SIBUJICS TIEPEXO]T K
MCTIOJIb30BAaHUIO [IEHTPATN30BAHHBIX CHCTEM yIpaBJcHHs (aiiiamu.

®aiin — *MEHOBaHHAsI 00JIACTh BHEIIHEH MaMsATH, B KOTOPYIO MOXHO 3aMucaTh U U3
KOTOPOW MOXHO CUUTHIBATH JJAHHBIC.

[Tonp3oBatenyu BUAAT (Daiiil KaK JIMHEHHYIO IMOCIEA0BATEIIBHOCTD 3alIUCEH M MOTYT
BBITIOJTHATH C HUM PSIJI CTAaHIAPTHBIX ONEPaIlnid:

— co3aaBaTh (haits1 TpedyeMoro TUIa U pa3Mepa;

— OTKpBIBaTh paHee CO3JIaHHBIN (aii;

— IpOYUTaTh U3 (paityia To0yIo 3aMuch;

— 3anMcath B (paiiia Ha MECTO TEKYIIeH 3aucH HOBYIO, J0OABUTH HOBYIO 3aIMCh B KOHEI
daiina.

WNudopmanus — cBeaeHus o pakrax, 00beKTax, COOBITUAX, UMEIOIIUX B JAHHOM
KOHTEKCTE OIpeieIEHHOE 3HaUCHHE.

Jlannbie — nH(MOpMAIIKs, TPECTaBICHHAS B BUJE, IPUTOAHOM it 00paboTKH
ABTOMATUYECKUMU CPEJCTBAMH C YUaCTHEM YEJIOBEKa.

WudopmanroHHas TEXHOJIOTHS — CUCTeMa IPUEMOB, CIIOCOOOB U METO/I0B cOopa,
XpaHeHus1, 00pabOTKH, epeaun, MPeACTaBICHUS U UCIIOIh30BaHUS HHPOPMAIIUH.

WnpopmanoHHbIe MPOIECCHl — MPOLECCH MOTYYEHUs, XpaHEHUs], TPAHCIOPTUPOBKH,
npeoOpa3oBaHus M MPECTABICHUS HHPOPMAIIUH.

CrnenoBarenbHO, HH(POPMAIMOHHAS TEXHOJIOTHS — 3TO CUCTEMA MPUEMOB, CIIOCOO0B U
METOJIOB OCYILECTBICHHSI HHPOPMAIIMIOHHOTO Mpoliecca ONpeaeIEHHOT0 Ha3HAYEHUSI.

2.Y4enus o0 yrpaBieHUU.

Knaccudukanus nHHOpMAITMOHHBIX CUCTEM TPOU3BOAUTCS O PSTY TPU3HAKOB:
Ha3HAYCHUIO, CTPYKTYpPE aIllapaTHBIX CPEICTB, PSKUMY paOdOThI, XapaKTepy 0O0CITyKUBaHUS
N0JIb30BATENEH, XapaKTepy B3aUMOJICHCTBUS C MTOJIb30BATESIMH.

WNHudpopmanoHHbIE CUCTEMBI 10 HA3HAYCHUIO JACTSITCS Ha HH()OPMAIIHOHHO-
YIPaBISIONINE, CUCTEMBI MTOAICPIKKH MPUHATHUS PEIICHHH, WH()OPMAIIMOHHO-TIOUCKOBEIE,
nH(OpPMaAIMOHHO-CTIPABOYHBIC, CUCTEMBI 00PaObOTKH TaHHBIX.
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WNudopmannonno-ynpasisomue cuctemsl (MY C) npennaznauens 11 coopa u
00paboTku nHpopmMaIuu, He0OOXOAUMOM TP YIIPABICHUN OpTraHU3aIuel, IPEIPUITHCM,
OTpacIIbio.

Cucremsl noanepxku npunsatus pemenuit (CIITIP) npeanasHadeHsl 111 HAKOTUICHUS U
aHaJIM3a TaHHBIX, HEOOXOMUMBIX IS IPUHSITHS PEIICHUN B PA3IMUHBIX cepax NesTeTbHOCTH
MOJIb30BaTENEH.

HNudopmannonno-nouckossie cucremsl (UIIC) npennaznadeHs! A5 OMCKA
uH(pOpMalnK, cofepkKallencs B pa3IMYHbIX 0a3aX JaHHBIX, PA3IMYHBIX BEIYUCIUTEIbHBIX
cucTeMax.

NHupopmaninoHHO-OUCKOBBIE CUCTEMBI MOPA3AEIAIOTCS Ha IOKYMEHTAJIbHBIE C
OCHOBHBIM Ha3HAYCHHE TIOMCKA TOKYMEHTOB U (akTorpapuueckrue ¢ OCHOBHBIM Ha3HAYCHHEM
noucka (axra.

HNudopmannonno-crpasounsie cucreMsl (MCC) npeanasHadens! 11 paboThl B
aBTOMATU3MPOBAHHOM MHTEPAKTUBHOM pEXHUME Ul 00ecIiedeH sl 0Ib30BaTeNell ClipaBOYHOMN
uHpopManue.

Cuctemsl 00paboTku nanHbIx (COJl) mpenHa3zHadeHs! Jyisi 00pabOTKH M apXUBAIUH
0onbpIINX 00BEMOB TAHHBIX.

NudopmaninoHHble CUCTEMBI 0 CTPYKTYpE alapaTHbIX CPEICTB MOAPA3ACISIOTCS Ha
OJTHOIIPOIIECCOPHBIE, MHOTOIIPOIIECCOPHBIE 1 MHOTOMAIIMHHBIE CUCTEMBI.

MHoronporieccopHble 1 MHOTOMAIIMHHBIE CUCTEMBI CO3JJAI0TCS /1JISl TIOBBIIIICHUS
MPOU3BOUTENILHOCTH U HAJIEKHOCTH BEIYUCITUTEILHBIX KOMIUIEKCOB.

WNudopmaninoHHble CUCTEMBI IO PEKUMY pabOThI MOAPA3IEISIOTCS Ha
OJTHOTIPOTPAaMMHBIEC U MYJIbTUIIPOTPAMMHBIC.

OpHONPOrpaMMHBIN peXUM MPUMEHSIETCS TOT1a, KOTJa BCE PECYPChl BHIUMCIUTEIbHOM
CHCTEMBI UCTIOJIB3YIOTCS JIJIsl pEIICHHs! OIHOM 3a/1auu OT e€ Hayaia u J10 3aBepIICHUs.

MynpTUIIPOrpaMMHBIHM PEKUM MpelycMaTpUBaeT NapaliebHyo paboTy ¢ AByMS U
OoJee 3a1a4YaMy WM YepeIOBaHUE UX BBIMOJIHEHUS.

WNudopmaninoHHble CUCTEMBI 10 XapaKkTepy 00CIyKUBaHUS MOJIb30BaTeNeH
MOJPA3JIENAIOTCS IS peKUMOB MHMBHIyaIbHOT O, TAKETHOTO U KOJUIEKTUBHOTO MOJIb30BAHUS.
WNudopmaninoHHbIe CUCTEMBI 10 XapaKTepy B3aUMOJECHCTBHS C MMOJIb30BATEIIMU

MOIPA3ICNAIOTCS ISl paOOThI B TUAIIOTOBOM M UHTEPAKTUBHOM PEKHUMAX.

JInanoroBelil peskUM IIpeAHA3HAYEH ISl B3aUMOJICHCTBUS YEI0BEKA C CUCTEMOMU
00paboTku nHpOpMAIIH, P KOTOPOM YEIIOBEK U cHcTeMa 0OMeHUBalTCs nH(popmanmeii B
TEMIIEe, COM3MEPHUMOM C TEMIIOM 00pabOTKH MH(GOPMAITH YETOBEKOM.

HHTEepakTUBHBIN peXUM IIPEAHA3HAYEH JJI1 B3aUMOJCHCTBUS YEI0BEKA C CUCTEMOM
00paboTku nHOpMaIK B TeMITe 00pabOTKH WH(DOPMAITUN CUCTEMOM.

1.4. JIekuus Ne 4 (2 yaca)

Tema: «KareropuanbHble IOHATHS CUCTEMHOI'O aHAJIN3a ABTOMATU3UPOBAHHBIX CUCTEM.

1.4.1. Bonpocsl JieKuum:

1.IToka3arenu KauecTBa MPOLYKLIHH.

2.OKOHOMHYECKHE MOJEIHN U METObI B YIIPABICHUH.

1.4.2. KpaTkoe cojep:kaHne BONPOCOB:

1.IToka3aTenu kauecTBa MPOAYKLUH.

JIJ1s1 KOHKPETHBIX BUJIOB TEXHOJOTUN IPOCKTUPOBAHUS CBOMCTBEHHO IIPUMEHEHUE
olpeieNIeHHBIX cpecTB pazpaboTku MC, KoTopble MOAEP)KUBAOT BBIITOJIHEHHE KAK OT/IEIbHBIX
IPOEKTHBIX PaboT, 3TANOB, TaK U UX COBOKyNHOcTel. [loaromy nepen papadborunkamu MC, kak
IPaBUJIO, CTOUT 3ajjaya BbIOOPA CPEACTB IPOEKTUPOBAHUS, KOTOPBIE IO CBOMM
XapaKTEpUCTHKAM B HAaHOOJIbIIECH CTETIEHU COOTBETCTBYIOT TPEOOBAaHUAM KOHKPETHOTO
IPEIITPHUATHSL.

CpenctBa MpOEKTHPOBAHUS TOJDKHBI OBITh:
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* UHBAPUAHTHBI (HHBAPUAHTHOCTh — HEU3MEHHOCTh, HE3aBUCUMOCTh OT 4eTr0-T1ub0) K
00BEKTY IMTPOCKTUPOBAHUS (B CBOEM KJlacce);

* OXBaThIBaTh B COBOKYITHOCTH BCE ATanbl )ku3HeHHoro mukia UC;

* TEXHUYECKH, TPOrPaMMHO U HH()OPMALIMOHHO COBMECTUMBIMU;

* POCTHIMH B OCBOCHUH U IPUMEHEHUH;

* SKOHOMHYECKH 11e71eCO00pa3HbIMH.

Cpencrta mpoektupoBanus MIC MOXKXHO pa3fenuTh Ha J1Ba Kilacca: 0€3 UCIIOIb30BaHHUS
OBM u ¢ ucnonp3oBanuem OBM.

CpencrtBa mpoekTupoBaHus 0e3 UCIoNIb30BaHusS DBM MpuMEHSI0TCS Ha BCEX CTaAUSIX U
stanax. Cro/la OTHOCSTCS pa3IU4HbIE CTaHAPThI, PETJIaMEHTUPYIOIINE TPOLECC
MPOSKTUPOBAHUSI CUCTEM, €TUHAS CHCTeMa KIIacCU(UKAIIUY U KOAUPOBaHMS HH(DOpMAIIHH,
YHU(PUIIMPOBAHHAS CHCTEMa JOKYMEHTAI[MH, MOJENIN ONHUCAaHUs U aHalln3a MOTOKOB
UH(OPMALIUH U T. II.

CpenctBa mpOEKTUPOBAHUA C UCIIOJIb30BaHUEM DBM MOTYT NpUMEHSATHCS Kak Ha
OTJIENIbHBIX, TAK U HAa BCEX CTAUAX M 3Tamax mnpoiecca npoektupoBanus UC 1 cOOTBETCTBEHHO
MOJJIEPKUBAIOT Pa3pabOTKy AJIEMEHTOB, pa3/IeioB, IPOeKTa CUCTEMBI B 11esioM. CpeacTsa
MIPOCKTUPOBAHUS C UCIONIb30BaHUEM DBM pendar Ha yeThipe mojakiacca.

2.DKOHOMHYECKNE MOJEIIN U METOBI B YIIPABICHUH.

1. OnepanoHHbBIE CPEICTBA, KOTOPHIE MOJIEPKUBAIOT IPOESKTUPOBAHUE OTEpaLINil
00paboTku uHpopmanuu. K 1aHHOMY MOJKIACCY CPEACTB OTHOCITCS AJITOPUTMUYECKHE S3bIKH,
OMOIMOTEKH CTaHIAPTHBIX MOANPOIPAMM U KJIACCOB 0OBEKTOB, MAKPOI'€HEPATOPHI, TE€HEPATOPHI
IpOTpaMM THIIOBBIX Oreparuii 00paboTKH JaHHBIX U T. II., @ TAKXKe CPEACTBA PACIIHPEHHUS
(GyHKLUI ONEepalMOHHBIX cucTeM (YTHIINTBI). B JaHHBIN Kilacc BKIIIOYAKOTCS TaKXKe TaKue
IPOCTEHNIINE NUHCTPYMEHTAIIBHBIE CPEICTBA IPOEKTUPOBAHMSI, KAK CPEACTBA JUIsl TECTUPOBAHUS U
OTJIAJIKA IPOTpaMM, MOJIEPHKKHU Mpoliecca TOKYMEHTUPOBAHUS MIPOEKTA U T. II.

Taxum 00pa3oM, cpecTBa JaHHOTO MOKIAcCa MOAIEPKUBAIOT OT/IEIbHbIE Ollepalun
npoekTrpoBanus C 1 MOryT npuMeHATbCS HE3aBUCUMO JAPYT OT Apyra.

2. CpencrBa, OAJIEP/KUBAIOIINE TPOEKTUPOBAHNUE OT/IEIbHBIX KOMIIOHEHTOB. K naHHOMY
HOJKJIAcCy OTHOCSTCS CPEACTBA OOIIECUCTEMHOIO Ha3HAYEHUS:

* cucteMsl yrpasienus 6azamu nanubix (CYBJ);

* METOJI0-OPUEHTUPOBAHHbIE MTAKEThl IPUKIIAJHBIX IPOrpaMM (peleHHe 3a1a4
JUCKPETHOT'O IPOrPaMMHUPOBAHUS, MAaTEMAaTUUECKON CTAaTUCTUKHU U T. 11.);

* TaOJIMYHBIC TTPOIIECCOPHI;

* cratuctuueckue I1I1IT;

* 000JI0UKH IKCIIEPTHBIX CHCTEM;

* rpaduUeCcKre PeAaKTOPHI,

* TEKCTOBBIE PEJIAKTOPBI;

* uarerpuposanHsble [II1I1 (nHTEpakTUBHAS cpena ¢ BCTPOSHHBIMU AUATIOTOBBIMU
BO3MOXHOCTSIMH, TIO3BOJISIFOILAS. MHTEIPUPOBATh BhILIEIIEPEUNCIEHHbIE IIPOTPAMMHBIE
CpelCcTBa).

JUJ1s IepeunciIeHHBIX CPEJICTB XapaKTEPHO UX UCIIOIb30BaHUE AJIs pa3pabOTKU
TexHosornueckux nojacucreM MC: BBosia nH(pOpMaIum, opraHn3alui XpaHeHHs U JOCTyIa K
JTAHHBIM, BBIYUCIICHHUH, aHAJIN3a 1 OTOOPa)KEHUS TaHHBIX, IPUHATHSI PELLICHUM.

3. CpeactBa, NoAAEpKUBAIOIIME IPOEKTUPOBAHUE Pa3/IeoB NpoekTa. B aTom noakmnacce
BBIJICJIAIOT (YHKIIMOHAJIBHBIE CPEJICTBA TPOSKTUPOBAHMSL.

@OyHKIIMOHATBHBIE CPEICTBA HAPABJICHBI HA pa3pabOTKy aBTOMATU3UPOBAHHBIX CHCTEM,
peanu3yomux QyHKIMH, KOMIIJIEKCHI 331a4 U 3aJjauu ynpasieHus. PazHooOpa3ue npeaMeTHbIX
o0JacTeil moposkaaeT MHOroo0pasue CpeACcTB JAHHOTO MOJIKIAcca, OPUEHTUPOBAHHBIX HA TUI
OpraHU3alMOHHON CHCTEMBI (IPOMBILIUIEHHAs!, HEIMPOMBIIIIIEHHAs Cepsl), ypOBEHb yIIPaBJICHUS
(HampuMep, NpeANnpHUsITHE, LIEX, OT/IEIN, YIaCTOK, pabouee MecTo), QYHKIUIO YIpaBICHUS
(TutaHMpoOBaHUeE, yYeT U T. II.).
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K ¢yHKIIMOHATBEHBIM CpeACTBaM MPOESKTUPOBAHUS CUCTEM 00pabOTKH HH(pOpMALIUU
OTHOCSITCS] TUTIOBBIE ITPOEKTHBIE pelIeH s, (PYHKIMOHAIbHbIE MaKeThl MPUKIAAHBIX IPOTPAMM,
TUTIOBBIC TTPOSKTHI.

4. CpenctBa, MoAIep>KUBAIOIIKE Pa3padOTKy Ha CTaUsAX U dTanax mporecca
npoekTupoBanus. K TaHHOMY Ki1accy OTHOCSITCS CPEICTBAa aBTOMATH3AIUH MpoekTupoBanus NC
(CASE-cpenctBa). CoBpemennbie CASE-cpencTBa, B CBOIO o4epe/ib, KiacCu(GUIMpyoTcs B
OCHOBHOM I10 IBYM IIpH3HAKaM:

1) mo oxBaTbIBaeMbIM dTamnaM mpoiecca pazpadorku UC;

2) 110 CTENEHU UHTETPUPOBAHHOCTH:

* OT/IETIbHBIE JIOKAJIbHBIE CPENICTB;

* Ha0Op HE UHTETPUPOBAHHBIX CPEJICTB, OXBATHIBAOIINX OOJBIIMHCTBO TATIOB
paspabotku UC;

* MOJTHOCTBIO MHTEIPUPOBAHHbIE CPEJCTBA, CB3aHHBIE 00IIEH 0a30ii MPOEKTHBIX
JTAHHBIX.

1.5. Jleknus Ne 5 (2 gaca)

Tema: «OcHOBHBIE TOHATUA 00 aBTOMAaTU3UPOBAHHBIX CUCTEMAaX YIPABICHUS.

1.5.1. Bonpocs! JieKIuu:

1. O6mue nousitust 00 ACY.

2. IlpuHuuns! aBromatu3auuu ynpasiaenus. [Tonstue I'TIC.

1.5.2. KpaTkoe coaep:xkaHue BOINPOCOB:

1. O6mme nousitust 06 ACY.

ABTOMAaTH3UpOBaHHAs CUCTEMA YIPABICHUsI TEXHOJIOTHYeCKUM Tipo-1ieccoM (ACYTII)
— 9TO YEJIOBEKO-MAaIlIMHHAS CUCTEMa YIIPaBIeHUS, 00eCIIEUNBAIOIIAs aBTOMATU3HPOBAHHBIN
c6op u 00paboTKy HHPOpPMa-ITUH, HEOOXOAUMOM JIJIs1 ONITUMHU3AINH YIIPABICHUS
TEXHOJIOTHYECKHM 0OBEKTOM B COOTBETCTBHH C IPHHSITHIM KPUTEPUEM.

3a kpurepuit ynpasieHus ACYTII npuHuMaloT COOTHONIEHUE, Xa-PaKTEPU3YIOIIEe
Ka4ecTBO (DYHKIIMOHUPOBAHMSI TEXHOJIOTHYECKOT0 0O0bekTa ynpasienus (TOY) B nenom u
MIPUHUMAIOIIee KOHKPETHBIE YHCIIOBbIE 3HAUEHHUS B 3aBUCUMOCTH OT MCIOIb3YEMbIX
YIIPABJISIIOIIUX BO3ICHCTBUN.

I'maBHoI 3agaueii 6onpmmHcTBa ACYTII siBNIsieTcs mosydeHne onpe-1eIeHHbIX TEXHUKO-
HYKOHOMUYECKUX PE3YJIbTATOB: MOBHIIICHNUE TPOU3-BOAUTEIHLHOCTH TPYIa; CHUKCHHE 3aTpaT
YKUBOTO TPyJa U TPYJIOEMKOCTH MTPOU3BOJICTBA; IKOHOMUS SHEPTETUUECKUX PECYPCOB,
BCIIOMOTaTeb-HbIX MaTepPHAaJIOB, TApHI U T. I1.; oOecrieyeHre 6e30MacHOCTH (PYHKIIMO-HUPOBAHUS
00BeKTa; MOBBILICHUE WU CTA0MIM3AIIHS KaueCTBA BhIMYC-KaeMOil MPOAYKLIHUU HIH
obecrnieueHre 3aJaHHBIX 3HAYCHHIA TAPAMETPOB F'OTOBBIX U3JICNHIA; TOCTHKEHUE ONTUMAIBHON
3arpy3ku 000pyI0BaHUs; ONTUMHU3ALINS PEKUMOB PabOTHI TEXHOJIOTUYECKOTO 000PYI0BaHHUS.
[Tpu mocTaHOBKe 33724 ONTUMU3AIMH HAPSAY C KPUTEPHUSIMH JTIOJDKHBI OBITH 33JaHbI
OTrpaHMYEHUS Ha BCE MMapaMeTphl U IEPEMEHHbIE TEXHOJIO-THYECKOro mpolecca, T. €.
JIOITyCTUMBbIE H3MEHEHUs1, KOTOPBIE OIpee-TSI0T PYHKIIMOHUPOBAHUE TEXHOIOTUIECKOTO
nporiecca. JlocTikeHne mocTaBIeHHbBIX 3a7a9 OCYIIEeCTBIACTCS peanu3anueii pynkiumii. Ha
BBIUMCIUTENHHYIO TEXHUKY BO3JIOKECHBI 337]a4d YIIPABJIICHHS ITYCKOM M OCTAaHOBOM
TEXHOJIOTHYECKOTr0 000pyI0BaHNs, KOHTPOJIS €M0 COCTOSHUS U 3aIIUTHI OT MEPErpy3oxk,
NOJ/IepPKaHus 3a/1aHHOTO peXUMa paboThl 000PYOBAHUS M CTAOUIM3AIMY OTACTBHBIX
TEXHOJOTMYECKHUX apaMeTpOB, ONITUMHU3AIMY KaueCTBEHHBIX M KOJTMYECTBEHHBIX MTOKa3aTenen
paboThI OT/AETBHBIX arperaToB U TEXHOJIOTUYECKOT0 OOBEKTa B IIEJIOM U T.I1.

C dynkmmonanpHoi Touku 3penus ACYTII mpeacrapiser co6oii mporpaMMHO-
texunyeckuil komrmiekc (IITK unu aBTomatu3upoBaH-HBIM TexHONOrHYecKuid kKoMiuieke - ATK),
OCYIIECTBIISIONINA BO B3aUMOJICHCTBUHU C YEJIIOBEKOM BBOJ, 00pabOTKY M OTOOpaKEHHE
CHTHAJIOB, XapaKTEPU3YIOIINX COCTOsIHUE TexHooruueckoro mporecca (TII), a rakxke, mpu
HEO0OXOIMMOCTH, BHIPAOOTKY YIPABJISIIONIETO Bo3aecTBUs it ynpasiaeHus TII. TOY u
ACVYTII pynxuonupytoT co-eMecTHO. CoBokynHocTh TOY nu ACYTII o6pasyer nmporpaMmHO-
TEXHUUYECKUN KOMIUIEKC WM YIPABIISIIOIIMI BHIYMCIUTEIbHBIN KOMILIEKC.
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O6o6mennas ¢pynkunonaiabHas ctpykrypa ACYTII nmoka3zana Ha pucyHke 1, ona
WLTIOCTpHUpYeT opranu3anuio padoter ACYTIL..

Oynkiun ACYTII cnenyer otinuyath OT (QYHKIIHA, BBITOJHAEMBIX BCEM KOMITJIEKCOM
TEXHUYECKHUX CPEJICTB CUCTEMBI MJIU €T0 OTJENIbHBIMU YCTpoiicTBaMu. OHU MOTYT OBITh
YIPaBJIAIONUMH, HHPOPMALMOHHBIMH U BCTIOMOTaTEIbHBIMH.

Ypasnstomue Gyakiuu ACYTII — 310 BbIpaOoTKa U peann3aiiis ypaBsiFOIuX
Bo3zaeicTBuil Ha TOY. Ynpapnsiomue GyHKINN peaIu3yroTCs MpoleaypaMu 010ka
(opMHpOBaHHUs YIIPABISAIOLUIMX BO3/€H-CTBUH, B KOTOPOM B COOTBETCTBUH C 3aJI0KEHHBIMU
QITOPUTMAMH U UH-CTPYKUUAMH (POPMUPYIOTCS YIPABJISIOIINE PEIICHUS B COOTBETCTBYIO-1ITHE
BoznelicTBus HA TOY u O0K 3a/1aHUs B MENIAX MAaKCUMHU3AIMK HJIM MUHUMH3AIIAN KPUTEPUS
ontumanbHOCTH. CHOPMHUPOBAHHBIE YIPAB-JIAIONIUE BO3IeHCTBUA peanu3ytorcs Ha TOY
VCIIOJHUTEIIBHBIMU OpPTraHaMH.
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2. Ilpunuuns! aBromatu3auuu ynpasiaenus. [Tonstue I'TIC.

Nudopmanmonnsie pynknun ACYTIT — 310 PyHKIIMU cucTeMbl o cOopy, 00padboTke u
npenocTaBieHnio nHGopmaiuu o cocrossHu TOY oneparopy WM Ha MOCIEAYIOUTYIO
00paboTKy B 070K (hOpMUPOBaHUS YIIPABIAIOMIMX BO3IeHCTBHI. B iporiecce 06paboTku
UH(POPMALIUHU BBI-TIOJHAIOTCS ONEPALU CYMMHPOBAHUS, CTJIQXKUBAHNS, BBIYUCICHUS KOCBEHHBIX
HoKa3aresel, KOTOpble He MOTYT OBITh OIIPEJENIEHbl HEMOC-PEICTBEHHO MPU KOHTPOJIE
COIOCTaBJIEHUS TEKYIIHUX 3HAYEHHUH ITapa-MeTPOB TEXHOJIOTMUECKOI0 IIpoLecca ¢ 3aJaHHbIMU.
OHOBPEMEHHO MOT'YT OCYHIECTBIIATHCS MOArOTOBKA U epeiada HH(POpPMALUK B CMEX-HbIE
CHCTEMBI yIIpaBlieHUs, 00001IeHnEe pe3yIbTaTOB U MPOrHo3 coctos-Hust TOY u
TEXHOJIOTUYECKOro 000pynoBaHusa. OTINYNTEIBHOW 0CO-0EHHOCTBIO YIPABIISIIOIUX U
uHpopmaunoHHbIX GyHKuud ACYTII sB-nsieTcst UX HaNPaBICHHOCTh HA KOHKPETHOTO
MOTpeOuTeIISI.

Oouiee B pynkunonansHoi cTpykrype ACYTII u pyHKIIMOHANBHOM cXeMe CHCTEMBI
pEeryJaupoBaHus TO, YTO B 00EUX COXPAHAIOTCS OCHOB-HbIE (DYHKIIMU — U3MEPEHUE,
COIIOCTaBJIEHUE, BBIYMCIIEHUE U OPTaHU-3aLIUs PETYIUPYIOLIETO (YIPABIISAIOIIEr0) BO3ACHCTBHYSL.
OnHako Belea-CcTBHE HEOOXOAMMOCTH 00pa0OTKU YPE3BBIYAHO OOJIBIINX TTOTOKOB
uH-popmarun, nocrynatoumx B TOVY, ci10xHOCTH 3TON 00pabOTKH, TPU-MEHEHUS allTOPUTMOB
IPUHATHS ONTUMANIbHBIX pEIIeHUH, He0O0OX0AUMOCTH KOPPEKTUPOBKH COBOKYITHOCTH
napametrpoB TOY ACVYTII- npuoOpena kaueCTBEHHO HOBOE CBOMCTBO — O0ECIIeYeHHUE B
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COOTBETCTBUU C 3aJJaHHBIM KPUTEPUEM YIIPABICHUS HAWITYUIIUX PE3YyJIb-TaTOB
(YHKLIIMOHMPOBAHUS BCETO TEXHOJIOTMYECKOTO Mpolecca.

[Tpu nmanupoBanum, MpoBeAeHUU U 0000mennn pazpadorok ACYTII cnexyet umets B
BUY HX pa3zHooOpasue. B ocHOBY kilaccuduKanyy MoiI0KeHbI CIeIYyIOLIIe MPUHLIUIIBL BEIOOP
CHCTEM-aHaAJIOTOB Ha paHHUX dTamnax pa3padotku ACYTII, onieHka HEOOXOIUMBIX PECYPCOB MPHU
YKPYITHEHHOM IUTaHupoBaHuM padot 1o coznanuio ACYTII, onpenenenue kauecTBa (HayqHO-
TEXHUYECKOTO YpOBHS ), onpeneneHue creneHu noysesHoctd ACYTII B yClIOBHBIX eMHUITAX.

ACVYTII knaccupuiupyoT B OCHOBHOM 10 ypoBHIO, 3aHuMaeMoMy TOY u ACYTII B
CTPYKTYypE IPEIIPUSITHS; 10 XapaKTepy NPOTEKaHUS TEXHOJIOTUYECKOTO Mpoliecca BO BPEMEHU;
10 TIOKA3aTeNIo YCIOBHON HHpOpMarmoHHoi MoutHocTH TOY; o ypoBHIO (PYHKIIMOHATBHOM
HanexHoctn ACYTIL; mo tuny pynkimonupoBanuss ACYTII.

ITo ypoBHto, 3anumaemMomy TOVY B crpykType npennpustus, ACYTII nensat Ha Tpu
noakiacca: ACYTII HmwkHero ypoBHS (TEXHOJIOTHYECKUE arperaThl, YCTAHOBKH, YIaCTKH);
ACYTII BepxHero ypoBHs (TpYIIbl YCTAaHOBOK, IIeXu, Tpou3BoacTa); ACYTII
MHoroypoBHeBbI€ (BKIouatoT ACY TII HuxHero ypoBHs). Unucno ypoBHEH yrnpaBIIeHHs
OTIpeNIeNIAEeTCS MACIITAOHOCTBIO MPEANIPUATHUS, YUCICHHOCTBIO OT/AEIBHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB, X B3aUMOCBSI3IMU MEX1y COOOH, CTPYKTYpOIi IPOU3BOJICTBA B IIEJIOM.

ITo xapakTepy npoTeKaHus TEXHOJIOTUYECKOTO MTPOLIECCa BO BPEMEHU Pa3INYaroT:

H-ACY HenpepbIBHBIM TEXHOJIOTHYECKUM MPOLECCOM, XapaKTeP NPOTEKAHUS — C
JUTUTETLHBIM TIOJIIEPIKAHUEM PEKUMOB, OJIM3KUX K YCTAHOBHUBIIIUMCS, M MIPAKTUYECKU
0€30CTaHOBOYHOM MMoAaueil ChIpbsi U PEareHTOB, YTO CO3AET XOPOIIUE YCIOBUS JUIS
OpraHu3aly HenpepbiBHOTO coopa nHPpopmanuu 0 TOY ¢ moMOIIbI0 JaTYMKOB U BBOJIA 3TOM
nHpopmaruu HerocpenctseHHo B OBM ACVYTII. Tocne 06padotku nndopmaruu 8 9BM
IIPUHSTHIE PEIIEHNsI U COOTBETCTBYIOIINE YIPABIIAIOLIUE BO3AEHCTBUS MOTYT HEITOCPEICTBEHHO
nepenaBatbea u3 ACYTII na TOY;

I1-ACY HenpepbIBHO-IUCKPETHBIM TEXHOJIOTMUYECKUM MTPOLIECCOM C COUETAaHUEM
HENPEPBIBHBIX U MPEPHIBUCTHIX PEKUMOB (DYHKIIMOHUPOBAHUS TEXHOJOTUYECKUX arperatoB Win
Ha Pa3JIMYHbIX CTAAUSIX MPOIIECCa;

J-ACY aucKpeTHbIM TEXHOJIOTHYECKUM MPOIECCOM C HE3HAUYUTEIIbHOM
IIPOJOKUTEIBLHOCTBIO TEXHOJIOTMUECKHX onepanuil. JIuCKpeTHbIE MPOLECChl XapaKTEPU3YIOTCs
OOJIBIINM YUCIIOM U3AeNui, HHPOpPMAIIHS O KOTOPBIX YACTUYHO MOXKET (POPMHUPOBATHCS U
BBOJUTHCS B ACYTII aBTOMatuuecku OT JaTYUKOB, @ YACTUYHO — BPYUYHYIO OT Pa3JIMYHBIX
YCTPOWCTB perucTpanuu u BBojaa napopmanuu. [Tocne o6pabotku uH-PpopManuu u
(dbopMHpOBaHUs PEKOMEH AL MOCIEIHUE MTePEJAIOTCS HEOCPEICTBEHHO ONIepaTHBHO-
MPOU3BOACTBEHHOMY MEPCOHAITY, KOTOPBIN peann3yeT ux Ha TOY.

ITo moka3zatemnto yclIoBHONH MHPOPMALIMOHHOW MOITHOCTH B 3aBUCUMOCTH OT YHCIIa
apaMeTpoB 00BEKTA CUCTEMBI ACIAT Ha MATh TPYIII.

[To ypoBHIO pyHKIIMOHATBHON HaiexKHOCTH cucTeMbl Kinaccudumupyror Ha ACYTII ¢
MHUHHUMAaJIbHBIM ypoBHEM (He TpeOyeT perinamenta); ACYTII co cpenanm ypoBHEM (C
periaMeHTOM, HO OTKa3bl He MPUBOJAT K ocTaHoBKe paboTel TOY); ACYTII BbICOKOTO ypOBHS
(Cc XKECTKUM pPEerIaMeHTOM, TaK KaK OTKa3bl B YIIPABJICHUH MOT'YT PUBECTU K ocTaHOBKe TOY
WJIU aBapusim),

[To Tuny pynkrmonupoBanuss ACYTII pa3nenstor mo COBOKYITHOCTH aBTOMAaTHYECKH
BBITIOJTHSAEMBIX HHPOPMAITMOHHBIX U YIPABISIOMHUX (QYHKIIUH CHCTEMBI:

N-ACVYTII undopmarimonHasi aBTOMaTHYECKH BBITIOJHSET TOJIBKO HH()OPMAITHOHHBIC
¢ynkuuu 6e3 mporpammHo-texundeckoro komiiekca (I1TK), a pemenne o yrnpasieHHIO
IMPUHUMAET U pean3yeT ornepaTop;

JI-ACVYTII nokansHo-aBTOMaTHueckas ¢ [ITK aBTomMarruecku BbIMOTHSAET
nH(popManoHHbIe PYHKITMU U (YHKIIMH JJOKAJTLHOTO yIpaBiieHUus (peryaupoBanus). Pemenns
10 YIPABJIEHUIO B LIEJIOM IPUHUMAET U pealu3yeT olepaTop;
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C-ACVYTII coeryromas ¢ IITK aBromarndecku BBIMOIHAET GYHKIUU
uH(OpPMalLMOHHbIE, JIO-KAJIbHOTO YIIPABIICHUS U C IIOMOILBIO MOENH Iporecca GopMupyer
CO-BETHI 110 BBIOOPY YIPABISAIOUINX BO3ACHCTBHIA C Y4E€TOM KPUTEPHS;

A-ACVYTII aBToMaTH4ecKast BHITTOTHICT aBTOMATHYECKH BCe (DYHK-ITMH, BKITIOUAs
yIpaBJeHHUE MPOLIECCOM M0 KpuTeputo. B cocras cucre-mbl Moryt Bxoauts I1TK,
BBIMOJIHSAIOUINHN QYHK-IIUU [IEHTPATBHOTO YIPABIISIONIET0 YCTPOICTBA (CyNepBU30PHOE
ynpas-nenue), u [ITK, Bermonssromuii pyHKIUN npsi-Moro HupoBOro yrpanieHusl.

N-ACVYTII undopmarnmonnas Haubosee mpocTta, GyHKIUOHATbHAS CTPYKTYpa ITOU
CUCTEMBI II0Ka3aHa Ha PUCYHKeE 2.

Ha TOY pa3MeneHbl TaTYNKH pa3IMYHbIX TEXHOJIOTHYECKUX IMapa-MeTPOB, HHPOPMAIIHS
OT KOTOPBIX OCTYMAeT JH00 HEMOCPEICTBEHHO Ha aBTOMAaTUYECKHE CUCTEMbI PETyIUPOBaHMS U
3alUTHI, JIN0O Ha MyJbT ynpasieHus. C myabpTa yIpaBieHUs OlepaTop Ha OCHOBAHUU
MOJYYEHHOM NH(OPMAIMK O COCTOS-HUHM TEXHOJIOTHYECKOTO MPOLEC-Ca MOAAET YIPABISIONINE
BO3/ICH-CTBUSI Yepe3 UCIIOTHHUTEIBHBIC MCXaHU3MBL.

[ TOV |
_____________ s .
e et i

EMTEARHRE | ARTOMAITHEECKHE :Dupmn;_}-:-aiulm-r |

et | cHCTEMM yTipanREsnAl ™ | u chop I

- HHOpMIELIINY |

I |

II i

i Orrobpaxeime |

M OPAIRILHAE |

{uIHT) I

B * Barpng WHehopMaLHA]
B ]| (e e et R T e 5 e e e [
fynst CineparimHail [t _| e

YTpARNEHHHA FEpoTAN Bron undpsa |

= ACYTIL |

Pucynok 2- Ctpykrypa ACYTII, q)yHKuHOHprI-om-éﬁ.é% I[ITK

1.6. Jleknus Ne 6 (2 4aca)

Tema: «KoHnenrtyansnoe moagenupoBanue UY Cy»

1.6.1. Bonpoce! JieKIuu:

1.KonuenrtyanbHasi HOCTAHOBKA 3aJa4H.

2. Ucnonp3oBanue ¢GpeiiMOB U CIOTOB AJISl IPEICTaBICHUS 3HAHUM.

3. Onucadnue ceMaHTUYSCKHUX CETEHl.

1.6.2. KpaTkoe coaep:kaHue BONPOCOB:

1.KonuenrtyanbHasi HOCTAHOBKA 3aJa4H.

B Hacrosimee Bpemst pu pa3pab0TKe CIOKHBIX CHCTEM 0COOCHHO IIMPOKOE TPUMEHEHHE
HaxXOJsT METOJIbl M CPEACTBA MATEMATHUYECKOTO MOJICIUPOBAHUS, KOTOPHIE IO CPABHEHHUIO C
METOJIJaMU HATYPHOTO U MOJYHATYPHOTO MOACIUPOBAHUS 00JIAAAI0T SIBHBIMU IPEUMYIIIECTBAMU
B IUIAHE PECYPCHBIX U BPEMEHHBIX 3aTpar. CyIHOCTh METOAO0JOTMYECKON KOHIETIIINU
MaTEMaTUYECKOr0 MOJEIMPOBAHMS 3aKIIIOYAETCS B CO3IaHNH MaTemaTruieckoit monenu UYC u
peanuzanuu ee Ha OBM.

[TockoabKy UMHUTALIMOHHOE MOJIETUPOBAHUE €CTh PA3HOBUIHOCTh AHAJIIOTOBOT'O
MOJIETUPOBAHUS TEM HE MEHEE B OTJIMYMU OT APYTUX BUJIOB MATEMATHUUYECKOTO MOJICTIUPOBAHUS
OHO UMEET ONPEICIEHHYIO CIICIIU(PUKY, 3aKITFOYAIOIIYIOCS B TOM, YTO B3aUMO/ICHCTBYIOIIHE
BBIYHCIIUTEIbHBIE TIPOLIECCHI TIOJKHBI OBITh AaHAJIOTMYHBI UCCIIETYEMBIM MPOIIeccaM ¢
TOYHOCTBIO JI0 MacIITaboB BPEMEHH U MPOCTPaHCTBA[40].

Meto MaTeMaTHYE€CKOTO UMUTAIMOHHOTO MOAECIMPOBAHUS MMO3BOJISIET OCYIIECTBIIATH
YUCJIEHHOE MOJepoBanue noseaenus nojacucteM MY C u ux B3auMoecTBUs C y4€TOM
BO3MYIIEHU Pa3IUIHON MPUPOJIBI B TEUCHHE 3aJaHHOTO WM (POPMUPYEMOro mepruoja BpeMeH!
Y HE HAKJIaJbIBACT OTpaHUUEHUs Ha cIOKHOCTh MY C 1 MOXKeT OBITh IPUHST 32 OCHOBY KaK
MHCTPYMEHT ucciegoBanuil. [Iponecc umuranum Ha 9BM ciienyer noHuMaTh u
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KOHCT-pYHpPOBaHHE MOJEIH, U €€ UCIIBITAHUE, U IPUMEHEHHE C LIEJIbI0 U3YUEHUS IPOUCXOASIINX
IIPOLIECCOB U MPECKAa3aHUs PE3YJIBTATOB.

Nmurammmonnoe moaenupoBanue (M), ocymiecTBistomeecs mocpeiCTBOM MPOIECCOB-
aHAJIOrOB HAOOPOM AITOPUTMOB, PEATU3YEMBIX HAa HE-KOTOPOM SI3bIKE MOJECIUPOBAHHUS C
MPUMEHEHHEM Habopa MaTeMaTHYeCKUX HHCTPYMEHTAIBHBIX U MPOTPAMMHBIX CPEJICTB,
MTO3BOJISIET BBIIOJIHUTH LIEJICHAIIPABICHHOE UCCIEIOBAHNE PEAIBHON CII0KHON CUCTEMBI B
PEXKUME «IMHUTAIMKUY C LETBI0 ONTHUMH3AINH €€ CTPYKTYPhI U (DYHKIIMOHAIBHBIX MTapaMeTPOB.
TeMm caMbIM UMUTALIMOHHAS MOJEIIb - 3TO CIIELUAIBHBINA TPOrPAMMHBIN KOMILIEKC,
umutupytoumii pyakuuonuposanne MY C. [Tpu noctpoennn UMWY C Hano ncXxoauTs mpexie
BCEro U3 BO3MOKHOCTH BBIYUCIICHUS (DYHKIIMOHANIA UMUTHPYIOIIETO Pa3IMuHbIe pealbHbIe
CHUTYallUH, 33/1aBaéMble HA MHOXKECTBE BO3MOKHBIX pealiu3aluii mporecca GyHKINOHUPOBAHUS
NYC B peantbHBIX YCIOBHUSIX C HEKOTOPBIM MoKa3areaeM 3G (HEeKTUBHOCTH.

HiMuTaninoHHOE MOJICTUPOBAHUE PEATTU3YETCS C MTOMOIIIBIO HH(OPMAITHOHHBIX
TEXHOJIOTHI U COCTOUT U3 CJIEAYIOIINX OCHOBHBIX TEXHOJIOTUYECKUX ITANOB, IPEACTaBICHHBIX
Ha puc.3.1 [60,61,77,81,82]. UMuTarimoHHOE MOJICTMPOBAHKE TIPEIICTABISIET COO0N MMHUTAIIUIO
MOBE/ICHHUS C UCIOJIb30BAaHUEM MTOBEJCHUS IPYrol CUCTEMBI, HA3bIBAEMONH UMUTATOPOM JHOO0 B
BUJIC AKTUBUPYEMBIX MOJICHCTEM, THOO0 B BUJE MaTEMAaTUYECKUX COOTHOILICHHA.

Nmurarop sBasgercs ynpoieHHoW Moaenbio peanbHoid MY C, HO BBIOTHEHHBIN C
BO3MO>KHOCTBIO U3MEHEHUS CBOMX IIapaMETPOB, KaK Ha YPOBHE MOJCUCTEM, TaK U CUCTEMBI B
uenoM. Lenpro npoBeaeHns MOAEIMPOBAHHUS SIBISETCS MOJyYEHHUE MPEIBAPUTEIBHBIX OLIEHOK T10
napaMerpam peasibHo# win npoexktupyeMoit MY C, uyTo no3BosiseT CyleCTBEHHO COKPATUTh
TPY103aTpaThl, KaK M0 MOUCKY MPOEKTHBIX PEIIEHUN, TaK U IO aTTECTALMH PEaJTbHON CUCTEMBI

OCHOBHBIMU TPEOOBAHUSIMH, TIPEIBSIBISIEMBIMU MTPH UCIIOJIE30BAHUHA METOJIOB
MaTeMaTHUYECKOTr0 MOJICITUPOBAHUS, SIBISIOTCS TpeOOBaHUS aIeKBaTHOCTU PEaIbHBIX U
MOJIEIUPYEMBIX MPOLIECCOB, IPUYEM CTEIIEHD €€ 3aBUCUT OT BUJA PEIIAEMBIX 33]1a4, a TAKXKE
BO3MOKkHOCTeH DBM u anropurMuueckoro obecnederusi. @opMaan3oBaHHass MaTeMaTHYECKas
MOJ1eTh PYHKIIMOHUPOBAHUS CUCTEMBI, KaK MPaBUIIO, OXBATHIBAET TOJIHKO OCHOBHBIE,
CYILIECTBEHHBIE 3aKOHOMEPHOCTH, OCTABJISISI B CTOPOHE BTOPOCTEIIEHHBIE, HE MOJIEKAINE
UCCIICIOBaHUIO (DAKTOPBI.

NYC MOXHO HcclieoBaTh C TOMOINIBIO IBYX TUIIOB MaTEMaTUYECKUX MOJICIICH:
AHATUTUYECKUX U UMUTAIIMOHHBIX. AHATMTUYIECKOE MOJISTMPOBAHIE MOKET OBITH PEaTu30BaHO
B BUJIE QYHKIIMOHATIBHBIX COOTHOIICHUN MM JIOTHYECKUX yciaoBuil. Haubosee monnoe
UCCIJIEOBAHME YIA€TCsl IPOBECTU B TOM CIIy4ae, KOI'/la IIOJyUEHbI SIBHBIE 3aBUCUMOCTH,
CBSI3BIBAIOIIME NICKOMbIE BEIMUMHBI C TapaMeTpaMH UCCIeNyeMOoro 00beKTa MpH 3aJaHHbIX
HaYyaJIbHBIX YCIOBUSAX.

OnHako 3TO yAaeTcsl BBIIOJIHUTD TOJIBKO JIJIsL CPABHUTEIBHO MPOCTHIX cucteM. Jlis
CJIOXHBIX JK€ CUCTEM, B KOTOPBIX SIBJICHHS B HUX MPOUCXOASIINE MHOIOIIAPAMETPUUECKHE U
MHOT000pa3Hble, YTO UMEHHO 1 UMEET MECTO B MH(OPMAIIMOHHBIX U3MEPUTENbHbBIX U
YIPaBJIAIONNX 00BEKTaX, aHAIUTHIECKOE MOJICIIMPOBAaHUE He oOecrieunBaeT 3P PeKTUBHBIX
pe3yabTaToOB.

B sTOM cinyyae He0OX0AMMO UCIIOIB30BATh CPEACTBA MATEMATHUYECKOTO UMUTALIMOHHOTO
MOJIETTUPOBAHUS, SIBIISIIOIINECS O0Jiee YHUBEPCATbHBIM HHCTPYMEHTOM HCCIeI0BaHuS,
BO3MO>KHOCTH KOTOPOI'O 3HAYUTEIBHO PACIIUPEHBI.
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Pre. 3.1, Cxenia E3a@MOCBASE TeXEQRIOTHYECEH X 3TAN0E EMHIATHOFEGTO MOARTHDOBAREIE MYC

2. Ucnonp3oBanue (hpeiMOB U CIOTOB JIJIsl IPEICTABICHUS 3HAHUM.

1. ImMuTanmoHnHas MOJIeh - 3TO KOMOMHAIIHS TAKHX COC-TABJISIFOIINX, KAK KOMIIOHEHTHI,
NepeMeHHbIe, apaMeTpsbl, QYHKIIMOHAIBHBIE 3aBUCH-MOCTH, OTPaHUYEHUS, 1IeJieBble (PYHKIINU
2. Kommonentst UM — 3T0 cocTaBHBIC YaCTH MOJIETH, OTOOpaKaIOIIUE TTOCUCTEMBI HITH

3JIEMEHTBI CUCTEMBI ITPH COOTBETCTBYIOUINX YCIOBUSAX, 00bEAMHEHHBIX HEKOTOPOU (popmoit

PEryIsipHoOro B3aHMOﬂeﬁ-CTBHH HUJIX B3aMMO3aBUCUMOCTH AJI BBIITOJTHCHUA Ba,Z[aHHOfI (byHKI_[I/II/I

3. ITapametpsl UM — 3T0 BeIM4YHMHBI, BEIOMpaeMble IPOU3BOJIBHO, B OTJIMYHUE OT
nepemeHHbIX UM, onpenensieMbie BUIOM (yHKIIMOHATBHOM 3aBUCUMOCTH. ClieflyeT pa3audaTh

MNEPCMCHHBIC IBYX BHIOB:

* 9K30I'CHHBIC — BXOHBIC BCJIMYNHBI, ITIOPOKIACMBIC BHC MOHGHpreMOﬁ CHUCTCMbI UJIN

ABJIAIOMIHUECA PE3YIBTATOM BBaHMOHCﬁCTBHH BHCIIHUX ITPUYNH,
* QHAOTCHHELIC - ICPCMCHHBIC BCJIMYNHBI, BO3SHUKAIOMIHUEC B CUCTCME B PC-3YyJILTATC

BO3/ICICTBUS BHYTPEHHUX MPUYUH, XapaKTEPU3YIOLIUE COCTOSHUE WM YCIIOBUS, UMEIOIIHE

MECTO B CUCTCMC — NICPECMCHHBIC COCTOSAHUA.

4. IloBeneHHnE NEPEMEHHBIX U NIAPA-METPOB WIIA COOTHOIIEHUS MEXKy KOMIIOHEHTAMHU
UM - pyHKUMOHATBHBIE 3aBUCUMOCTH, BBIPAKEHHBIE B BUJIE aJITOPUTMOB, YCTaHABIMBAIOIINE

18



3aBUCUMOCTb MEXIY MEPEMEHHBIMU COCTOSIHUSIMU U 3K30T€HHBIMHU IEPEMEHHBIMU U
ABJISAIOIIMECS TIO CBOEH Mpupoe TuO0 JeTepMU-HUCTCKUMHU, TM00 CTOXaCTUYECKUMHU.

5. OrpaHu4eHust — 3TO yCTaHaBIIMBAeMbI€ MPEEIIbl U3MEHEHUSI 3HAUCHUM TEePEMEHHbBIX
WM OTpaHUYMBAIOIINE YCIOBHS UX U3MEHEHUH, BBOJIMMBIE TUOO pa3paboTUYuKoOM, TuO0
CBOWCTBAMH CUCTEMBI.

6. LleneBast pyHKIus (HyHKIHS KPUTEPHS) — TO OAHO3HAYHOE OTOOpa-)KEHHE MeJIeH UITh
3a/1a4 CUCTEMBI U HEOOXOTUMBIX TPABUII OLIEHKH WX BBITOJHEHUSI.

[Ipumenenne nmuTanoHHoro Moaenupoanus MY C onpaBgaHo B CAeAyOMUX CIydasiX:

no3nanue MY C 1o gacram;

yrnpolieHue ananuruiaeckon moaenu NYC;

HaOmoieHre 3a nopeneHueM kommnoneHT MY C 3a onpeneneHHbIN IEPUOT;

KOHTposmpoBaHue mpoieccoB B MY C B peanbHOM MaciiTabe BpEMEHHU U B ONPEICIICHHON
MOCJIEI0BATEIbHOCTH;

OTCYTCTBHE JOCTaTOYHOI anpuopHOi HH(OpMaLUU 0 Mmpoleccax, MPOUCXOIAIINX B
nycg,

ananu3a noseaeHus MUY C npu nobaBneHny, 3aMeHe WIH YIAICHHH KaKUX-TH00 ee
qacTei;

noaroroska oneparopoB NYC.

Mexanusm umuTaimonHoro moaenuposanust MY C na 9BM peanuzyer
MIOCJIEIOBATEIbHOCTD IEUCTBUH KOMIIOHEHTOB MOJIEJIM B COOTBETCTBUU MOCIIEIOBATEIBHOCTHIO
coObITHH, poucxonaumx B noacucremMax MYC Ha HEKOTOPOM BPEMEHHOM MHTEpBaje
JIOKaJIBHOM t1 U1 KaXKI0W U3 mojacucteM. besycnosHo, nmpu nmoctpoenun UM dyHKIMOHATBHBIS
JEHUCTBUSI, BHIMOTHSAEMBIX MOJCUCTEMAMU AlTPOKCUMHUPYIOTCS YIPOUIEHHBIMU
(GyHKIIMOHAIBbHBIMU 3aBUCUMOCTSIMU — KOMIIOHeHTaMu UM, umutupyrouue aeicTus
nojcucteM Ha DBM ¢ yaerom toro, uro B MY C Bce ti u3MEHSI0TCS 0OTHOBpeMeHHO, a B UM
XapakTep 3THUX U3MEHEHUH PA3INYEH U ONPENEISeTCs MMOCIe-10BaTEIbHOCTBIO BPEMEHHBIX
uHTepBasioB {tij}. Tem cambpim B UMUNYC pyHKIMOHATBHOE JIeHICTBHE IPEACTABISIETCS Tapon
{Aunrij;tij}, KOTOpas BHITIOTHSACTCS ClIe-TYIONIEH MOCIeI0BaTeIbHOCTRIO:

peanusyercst Arij Ipu HEU3MEHHOM 3HAYCHUU ti;

oToOpakaeTcss U3MEHEHHUE ti Ha BEJIMUMHY Tij HHUITUUPYS MTOSBIICHUE JEHCTBUS
KOMITOHEHTHI.

Meroa MaTteMaTH4eCKOr0 UMHUTAlMOHHOTO MOJIEIMPOBAHUS MTO3BOJISET OCYLIECTBIATh
MOJICTTUPOBAHUE MTOBEJCHUS MOJACUCTEM 00BEKTa U MX B3aMMOJICHCTBHS C yUETOM BO3MYIIICHHIA
Pa3IUYHOMN NPUPO/IbI, HE HAKIIAIbIBACT OTPAHUYEHHUS HA CII0)KHOCTh OOBEKTa U MOXKET ObITh
MPHUHSIT 32 OCHOBY KaK MHCTPYMEHT HCCIIEIOBAHUMN, TIPOBOIMMBIX B JAHHOU padoTe.

B maremaTueckoM MMUTAlMOHHOM MOJIETUPOBAHUH IOIIYCKAETCS TPU BUIA
(dhopMaTbHOTO OMMCAHUS UCCIIETyeMOT0 O0BEKTA!

onucanve GYHKIUOHAIBHBIX ACUCTBUN aHATUTUYECKUMU 3aBUCUMOCTSIMH;

AITOPUTMUYECKOE OMHMCaHUE (PYHKIIMOHAIBHBIX ICHCTBUIA;

3BPUCTUYECKOE ONMMCAHUE;

CMeIlIaHHOe OnucaHue (PyHKIMOHAIBHBIX JEHCTBHUIA B BHJIE TIOCTIEIOBATEIIHHOCTH
GbopMyI B aITOPUTMOB.

JJis TOCTpOCHHSI MATEMATUIECKOH UMUTAIIMOHHOW MOJEITH MOXKET ObITh HCITOJIb30BaH
COOTBETCTBYIOIIMI MaTeMaTHUYSCKUHN armapat — anredpa, G yHKIIMOHAILHBIN aHAIIN3,
Pa3HOCTHBIEC YpPAaBHEHUS, TEOPUSI BEPOSITHOCTEHM, MaTeMaThiecKasi CTaTUCTUKA, TEOPHS
MaccoBOT0 00CTYKUBaHUS, TEOPHS CIIOKHBIX CUCTEM, TEOPHUS AIITOPUTMOB U
MporpaMMHUpPOBaHUS U JP.

3. Onucanue CEMaHTHYECKUX CETEH.

Crnemyer OTMETUTD, YTO JUIsl KOMIIBIOTEpHOH peanm3aruu mojaenu Y C veodxonaum
CIEIMANIbHBIN anmapar MOACITUPOBaHNUS, B KOTOPOM JOJKHBI OBITh, B YACTHOCTH,
MIPETYCMOTPEHBI:
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CTIOCOOBI OPTaHU3AIMH JAHHBIX, 00ECIIEUUBAIOLINE TPOCTOE U 3(-PEKTUBHOE
MozaenupoBanue MY C;

yoOHBIE cpecTBa (hopMaTIM3aLUN U BOCTIPOU3BEICHHS JUHAMUYE-CKUX CBOWCTB
Mozaenupyemoit UYC;

BO3MO>XHOCTH UMHUTALIUN CTOXAaCTHUYECKUX CUCTEM, T.€. IPOLEAYPbl TEHEPUPOBAHUS U
aHaJIM3a CIy4YalHbIX BEJIMYNH U BPEMEHHBIX PsJIOB.

Taxoii anmapar MOAEIUPOBaHUS JOHKEH UMETh CIIELIMAIN3UPOBAHHBIE CPEACTBA,
coJIepXKaIire B CBOEM COCTaBE: SI3bIK ONMUCAHMS 00BEKTa MOACIUPOBAHUS, CPEICTBA OOPAOOTKH
SI3BIKO-BBIX KOHCTPYKIUN (KOMIMIIATOP, TPAHCISTOP WINM HHTEPIIPETATOP), YIPABIISIOLIYIO
IpOrpaMMy MOJETUPOBAHHUS, OCYIIECTRISIONIYI0 HMUTALIMIO BO BPEMEHH, a TaKXe Habop
CTaH/IapT-HbIX IPOTPAMMHBIX CPEJICTB, PEATU3YIOIIMX JONOJHUTENBHBIE BO3MOXK-HOCTH 110
OpraHu3ali MOJIEIBHBIX dKCIEPUMEHTOB. [I[puMeHeHne yHuBEpCanbHBIX S3bIKOB
IPOrpaMMUPOBAHUS B UMU-TAallMIOHHOM MOJEIMPOBAHNH MTO3BOJIET UCCIIEOBATENIO JOCTUTHYTh
HanOoJIbIIIel THOKOCTH MPU pa3padoTKe, oTiaaake U ucnbitanuu moaenu MY C. Onnako npu
3TOM 3aTPauMBaIOTCs OOJBIINE YCHIINS HAa COOCTBEHHOM MPOrpaMMHUpoBaHun Mojenu. [loatomy
4acTo 1iesiecoo0pa3Hee MPUMEHSITh CIIeIMaTN3UPOBAHHbIE CPEICTBA MOIETUPOBAHNS, KOTOPbIE
001aaroT onpeAeaEHHBIMU TPEUMY-IIeCTBAaMHU Iepe]] YHUBepcalbHbIMU. K Takum
MPEUMYIIECTBAM OTHOCSATCS: MEHBIINE 3aTpaThl BpEMEHH Ha MIPOrpaMMHUpOBaHue, Oosee
3 PEKTUBHBIE METO/IbI BBISBICHHS OIINOOK MUMUTALIMHU, KPATKOCTh, TOYHOCTh BBIPAYKEHHS
MOHATUH, Xa-PAaKTEPU3YIOIINX UMUTALIMOHHBIE TIPOLECCHI, BO3MOKHOCTD ISl HEKO-TOPOI
KOHKPETHOU MpeaAMETHON 001aCTH HCCIIeJOBAHUH NMPEIBAPUTEIHHOTO IIOCTPOCHUS
CTaH-APTHBIX KOMIIOHEHTOB, KOTOPbIE MOT'YT IPUMEHSTHCS MOJIB30BATEISIMHU IIPU OCTPOECHUN
HEOOXOMMBIX UMUTAIIMOHHBIX MOJIENIEH TaHHOTO BU1a. BO3MOXXHOCTH aBTOMaTHYECKOTO
(dbopMUPOBaHUS TUMIOB JIAHHBIX, COOTBETCTBYIOLIUX MPUHATOMY CIIOCO-0y UMUTAIIUH U
HEOOXOMMBIX B MTPOIECCE UMUTAIMOHHOTO MOJICIIMPOBAHUS, YI0OCTBO HAKOIIJICHUS U
MIPEICTABIICHNS BBIXOJHBIX JAaHHBIX, & TAK’KE€ BO3MOXHOCTB pacrpeesneHus namsatu OBM B
IIPOLIECCE UMUTALMOH-HOTO 3KCIIEPUMEHTA.

B cBs3u ¢ aTuM [54], mmpokoe NpuMEHEHNE UMUTALIMOHHOTO MOJICTTUPOBAHHUS B
npolecce NpoekTupoBaHus U 3kciutyaraunn MY C nenaet akTyanbHOU 3a/1a4y CO3/1aHUS
CIEIMAIU3UPOBAHHBIX METOAUK IIOCTPOCHHSI UMUTAILMOHHBIX MOJIENIEH, OCHOBHOE COJIEpKAHUE
KOTOPBIX, KaK ITPaBWJIO, TOJKHO CBOAUTHCA K I10CJIEOBATEILHOCTH TEXHOIOTMUECKUX 3TAIlOB
MOCTPOEHU UMUTALMOHHON Mozaenu MY C u e€ UMUTAlIMOHHOTO MOJIETUPOBAHHS,
npeAcTaBlIeHHON Ha puc.3.1.

PaccmoTtpum Gosee moapoOHO copeprKaHre ITUX ITAIOB.

ConeprxaTenbHOE ONUCaHue 00BEKTa MOJCIIUPOBAHHSL.

JlaHHOE OTMCaHKEe MPECTaBISAET COOOH BHIMOJHEHHUE CIASAYIOMIMX JEeHCTBUM.
Omnpenensiercs coctaB ucxogHol nHGopmarun 06 MY C, noctaTOYHOM ISl H3y4eHUS TeX CTOPOH
e QyHKIIMOHUPOBAHUS, KOTOPBIE MIPEJICTABIISIIOT MPEIMETHBIN HHTEPEC NIl HCCIIEA0BATENs.

YcranaBnuBaroTcs TpaHulibl n3ydeHus Gpynkiuonuposanus MY C. Cocrasnsercs
BO3MOJKHBII CIIMCOK OTPAaHUYEHUIN HA MATEMATUYECKYIO0 MOJEIIb, KOTO-PbIE AOITYCTUMBI PH
OpraHM3alMy MOJEINPOBAHUS UM NPU HAIMYMH KOTOPBIX JOIYCTUMA UMUTALUS
dbyakuuonupoanus UYC.

[Tepen pa3zpaborunkamu maTemaruueckoit mojenu MUY C craBsaTcst BIIOJIHE KOHKPETHBIE
1e-JI1 MOJICTTUPOBaHUS U (POPMYITHPYIOTCS OCHOBHBIE KpuTepun 3(h(HEKTUBHOCTH, 10 KOTOPHIM
IpeIoiaracTcs MpoBOAUTh CPAaBHEHUE, Pa3IMUHbIX BAPMAHTOB MOJIEH UJIU MPOEKTHBIX
peuennii o coznanuto NYC.

Pesynbrarom 3tamna sBusercs cogepxarenbHoe onucanue MY C ¢ ykazanueM nenen
MOJIeIMpOBaHUs U acrekToB ¢pyHkuonuposanus MY C, koTopbie HEOOXO0AUMO U3YyYUTh B
nporiecce MoaenrpoBanus. OHO TOJKHO MPEACTABIATE COO0H TexHHU-yeckoe onrcanue MY C,
ONKMCAHMUE BHEIIIHEHN Cpe-/Ibl, C KOTOPOH OHA B3aUMOJICHCTBYET, U BPDEMEHHYIO JUarpaMMy 3TOTO
B3auMoJecTBUs. TeM cambIM, IPU COCTABIEHUH cofepxaTenpbHoro onucanus MY C nomkna
coOJTI01aThCsI CIIEAYFOIIAs TOCIIeIOBATEILHOCT AeicTBuit [45,48,50,54,60]:
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- BBIOOp TOKa3aresei kayectBa U TouHoctu onucanus MUY C (onpenensiercs
peann3yeMOoCTbi0O MaTEMATHYECKON MOJIETIH);

* OTIpe/ieTICHNE YIPABISIOUINX EPEMEHHBIX MOJAEIH U BEIOOP COCTaBa KOHTPOJIUPYEMbIX
napameTpoB MY C (onpenensiercss ucxos u3 pyHkimonanpHo moaenu MY C);

+ IeTaju3alys onucanus pexxuMoB pynkmonupoBanust MY C (anroputm
dbyakunonupoBanus MY C ¢ ydeToM BO3MOXKHBIX KOH(DIUKTHBIX CUTYaIIH );

* OIIMCcaHMe BHEIIHEN cpefbl U e€ B3aumoserctaue ¢ UYC.

Taxum 00pa3oM, Ha Ka)K10M I1are JaHHOIO 3Tara rnepepadaTsl-BacTcs U TOMOIHIETCS
umeromasics nadopmarus o noseaeHud MY C B COOTBETCTBUH € TIOCTaBICHHBIMH LIESIMH
MOJIEIIUPOBAHMSL, @ PE3yJIbTaTOM 3Tala ABJISAETCSA COASPKATEIbHOE OIIMCAHUE CUCTEMBI.

Ha ocHoBanuu conepxarenbHoro onucanus MY C yrounsiercs 3a1aua MOAEINPOBAHNUS,
OIpeNeNAI0TCA NpoLielypa U rpa K ee pelieHns. Y TOUHAETCs] METOMKA BCEr0 UMUTALMOHHOTO
moaenupoBanus MY C B 3aBUCMMOCTH OT UMEIOIIUXCS pecypcoB. Obmias 3a1aua
MOJIEJIMPOBaHMs pa30MBAETCs Ha YaCTHBIE M0A3a/1a41, IOJPOOHO JETATU3UPYIOIIUE BBIIIE
IPUBE/ICHHBIE dTAIbL:

- BRIOOp mapaMeTpoB U niepeMeH-Hbix MY C;

* YTO4-HEHHE KpUTepreB 3P (HEeKTUBHOCTH (PYHKIIMOHUPOBAHUS Pa3IMYHBIX BAPUAHTOB
npoektupyemoro MY C;

* BBIOOpP METO/IOB anmpoOKCUMAIMH OTAEIbHBIX KOMIIOHEHT Mozenu MY C;

- peJIBapUTEIb-HbIA aHau3 TpedoBanuit k Mogemm MY C;

* pa3paboTKa HEOOXOIMMBIX MaTEMATUYECKUX YPAaBHEHUH, ONMCHIBAIOIIUX PealbHbIC
npoueccel UYC;

* OTIpeieTICHHE BO3MOXHBIX METOI0B Bepuukanuu ¢pyHkunonuposanus moaenn UYC;

* CO31aHNE METOJI0B TECTUPOBAHUS U BEpUPHUKALIMK IPOrPAaMMHOM peann3ayi Mo-IeiIu

nyc,

- (hopMyITUPOBKA TEXHUUECKUX TPEOOBAaHUI Ha MOJECITUPOBAHHE;

* M3y4YEeHHE BO3MOKHOCTH IPUME-HEHHUS METOI0B 00pabOTKY U aHaIM3a PE3yIbTaTOB;

* OHpe,Z[eJ'IeHI/Ie CHOC060B Hpe,Z[CTaBJIeHI/IH peSyHBTaTOB HMUTAIITUOHHOT' O MO,Z[GJ'II/IpOBaHI/IH
Nyc;

* BBIOOD si3bIKa Oyymieit popmanuszanuy npoueccoB B 00bEKTE MOICTUPOBAHUSI.

B pe3ynbTare BhINOJHEHHS YKa3aHHBIX OTepaIiuii JOHKHBI OBITh ONPECIICHBI:

- KoHUenTyaibHas mojens NYC;

* CMOCO0 OpPraHU3ali KOMITBIOTEPHOTO MOICIUPOBAHUS.

KonuenryanbHasi MoJesib 00beKTa MOJAEJIMPOBAHUS.

B cocraB konnenryansaoi Mmojenu MY C n1omKkHO BXOINUTS:

* YTOYHEHHOE COJIepKaTeIbHOE OMHMCaHue 00BEKTa MOJICIIMPOBAHHUSI, CBOOOTHOE OT BCETO
TOT0, YTO HE MPEJCTABIISI-ET MHTEpeca 11l uMuTanuu nosegaenus MY C;

* CIIUCOK MapaMeTPOB U MEPEMEHHBIX MOJIEITUPOBAHHUS;

- kpuTepun dpdekTuBHOCTH PyHKITMOHUPOBaHUs BapruaHToB MY C;

* CIIUCOK UCTOJB3YEMBIX METOOB MPEICTABICHHS U 00paOOTKH PE3yabTaTOB
KOMITHIOTEPHOTO MOJICTTUPOBAHMS.

[Ipu co3panuu HEOOMBITUX MOJIEIICH JaHHBINA Tan padoT, Kak MPaBHIIO, COBMEIIACTCS C
ATANlOM COCTaBJICHHUS COAEPKATETLHOTO OMUCAHUsI MOIeIUpyeMOit cucteMbl. OHAKO C
yCIIO’KHEHHEM 00BbEKTa MOJICTTUPOBAHUS U 3a/1a4 UMHUTALIUU MOSIBIISIETCS HEOOXOIMMOCTD B
JaH-HOM 3Tarle, TJaBHas 11ellb KOTOPOTO COCTOUT B ONPEACTICHUH TOTO CI0-co0a (opMaIn3aliui,
KOTOPBIN MPEANIOYTUTENEH JIUISl PELICHUS] KOHKPETHOM 3a7ja4l POEKTUPOBAHUS.

dopmalibHOE OMMCaHUE 00BEKTa MOACTUPOBAHUS.

[Tpu cocraBnennu popmanbHoro onucanus moaenu MY C uccienoBarenb UCIONb3YET
COOTBETCTBYIOIIUH s13bIK (popmanuzanuu. B 3aBucuMocTu oT croxkHoctd MY C u BnusHUS Ha
HEro BHEIIHEW CpeJlbl MOTYT HCIOIb30BaThC TPU BUAA (popMan3aiuu:
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- anmmpokcumanus Gyakuonansaoro aeictust MY C nmubo TabyaupoBaHHBIMHE, THO0
AQHAJTUTUYECKUMHU 3aBUCUMOCTSIMU;

* aIropuTMHUYECKOe onucanue npoieccoB B UYC;

* CMEIIaHHOE MPEICTABICHHE B BUJIE TIOCIEIOBATEILHOCTH OPMYI U aJTOPUTMHUECKUX
3anucei.

B 3aBucumocTH OT BEIOpaHHOTO criocoba opranuzanuu MM UcTonb3yloTest CBO S3bIK
(dbopman3aIuy U CBOS METOJIMKA COCTaBJICHHS (POPMaTTLHOTO KoMIbloTepHOTo onucanus MY C.
[Ipu 3TOM crieayeT OTMETUTH, YTO KaXKIBIA U3 CTOCOOOB UMHUTAIUU (OHU OyIyT
paccMmaTpuBaThCs B CIEIYIOIIEM pa3fielie) UMEeT CBOI0 creluduky peanuzanuu. OnucaHus
OJIHOM U TOM K€ UMHUTAIIMOHHOW MOJIETH JIJIsl KaXKJIOTO CII0c00a UMUTAITNH CYIIIECTBEHHO
OT-IMYAIOTCA IPYT OT Apyra.

[Tocne cocraBnenus popmansHoro onucanuss MY C npuctynaror K ero mpoBepke. ITo
niepBasi T1aBHAasI MPOBEPKa IOCTOBEPHOCTH OYAYIIEH MOAETN CII0)KHON CHCTEMEBI B IIPOIIecce
npo-exkTupoBanus. J{iis obecrieueHuss KOHTPOIIS MPaBUIILHOCTH (QYHKIIM-OHUPOBAHUS MOJIEIH
BBOJIST KJIACCHYECKUE MOJIENH, JOCTOBEPHOCTh KOTOPBIX Joka3aHa. OHU (GUTYPUPYIOT B MOJIEIH
B BHJIE COCTaBHBIX yacTel. Ha BXox Takux Mozesel MocTynarT JaHHbIE, BHIYUCIISIEMbBIE B
JIPYTHUX 9acTSAX MOJENH, JOCTOBEPHOCTh KOTOPBIX IpoBepsieTcs. Eciu pe3ynbrat paboThl
KJIACCUYECKON MOJEIIA OKAKETCS HEJOCTOBEP-HBIM, TO CYUTAIOT, YTO MPEAIECTBYIOMIAS YaCTh
(dbopMaTbHOTO OMKCA-HUS CUCTEMBI TAKXKE HEJJOCTOBEPHA.

Mmurtanmonnas mogens NYC.

Nmurannonnas moaens MY C apnsercs oroOpakeHreM (HYHKIIMOHUPOBAHHUS TIOJICHCTEM
peansHOTO 00BEKTa. [IpH 3TOM OCHOBHOE TpenmyiecTBO UM 3akimrodaeTcsi B BO3SMOKHOCTH
MIPOBEICHUS KOMITbIOTEpHOTO MozenupoBanust Y C myremM MoJIeTMpOBaHUs €r0 COCTaBHBIX
3BeHbeB. [Ipornecc popmanuzaruu cocrapisronux MY C kak ycIoBHO HE3aBUCHUMBIX
penonpeeNseT co0oi ycrex Bcero KOMIbIoTepHOro MoaenupoBanus. [locie BeiOOpa cpeacTs
pea-nu3alnuy MOKHO MEePEXOIUTh K 3Tamy Mpeodpa3oBanus pOpMabHOTO OMMCAHUS B ONKCAHUE
MMUTALUOHHON Mozenu. Korja UMUTAlIMOHHYIO MOJIEh MOKHO IIPEACTABUTH C TOMOIIbIO
TaKUX YHUBEPCAIbHBIX CPEICTB ONMHUCAHMS, KAK HAIPUMEP arperaTUBHBIE CXEMBbI NI CUCTEMBI
MacCOBOT0 00CTYXKUBaHUs, TO yKa3aHHBINA Tall COBIAJAcT ¢ mpeasinymuM. [lpu nepexonae K
0oJiee CI0KHBIM CUCTEMAM 3TO paszfuyue npossisiercs. [Ipexnae Bcero, He YAOBIETBOPSET
COC-TaB CTAH/IAPTHOM CTATUCTUKU MPU MOJIETUPOBAHUH, PEATU3YEMOI COOTBET-CTBYIOIIUMHU
anroputmamu. Kpome TOro, nosiBisieTcss MHOKECTBO JOTIOIHUTENBHBIX TPYAHOCTEM, CBI3aHHBIX
C BBIOPaHHBIM CIIOCOO0OM OpraHu3anuyu UMUTAIHU. Kak mpaBuiio, B TUX CIIydasiX TPUXOAUTCS
peuaTh psii JOMOJHUTEIbHBIX BOIIPOCOB, HE CBSI3aHHBIX ¢ onucaHneM noseaenus MY C, kak,
Harpumep:

- nexkommo3unsa MY C Ha cocTaBIsONIME MOICUCTEMBI M (POPMHPOBAHUE PJIEMEHTOB
MOJIEIIH;

- obecrieyeHrne HEOOXOAUMOI CUHXPOHU3ALIUY YacTel MOJICUCTEM B MOJEIbHOM
BpPEMEHU;

* 33]]JaHUE HAYAJIbHBIX YCIOBUN MOJCIIUPOBAHNS,

* IUTAHUPOBAHME MPOLIecCCa UMUTAIIUU OTAEIbHBIX BapuanToB MY C;

* MPOBEpPKA OKOHYAHUS MOJECIUPOBAHHUS;

- 00paboTKa pe3yIbTaTOB UMUTAINH;

* OpraHuzanus cOopa CTaTUCTHUKHU.

Pe3ynbraTrom 3Tana n0mKHO OBITH 3aBEpIIICHUE ONMMCAHUS UMUTAIMoHHOM Moaenn MY C.
OtoOpakenue peanpHoi moacuctemsl MY C B Bune umutanuu Ha 3BM, a COOTBETCTBEHHO U
aITOpUTMa, BO3MOXKHO MPH HATMYUU aJIEKBAaTHOTO AaHATUTHYECKOTO MJIA JIOTHYECKOTO €€
OITMCaHHSL.

[IporpammupoBanue.

22



Ha sTom 3tamne coctaBnsieTcs 1jiaH co3aHusl U UCIOJIb30BaHUS TPOTPaMMHOMN
peanuzanuu UMUTaMoHHOTo MoaenupoBanus MY C. [1nan goikeH npenycMaTpuBaTh: B TOM
ymciie T OBM; cpecTBO aBTOMaTH3alMU MOJEINPOBaHMsI; 3aTpaTel namsatu OBM Ha
CO3/IaHH€ MTPOrPaMMBbI MOJIENIN U ee pabouyrX MacCHBOB; 3aTPaThl MAITMHHOT'O BPEMEHH Ha OJIUH
IIUKJT pa0OTHI MOJIENIN; OLICHKH 3aTpaT Ha MPOTPAMMHUPOBAHKE U OT-TAIKy TPOTPaMMBbI MOJICITH.

TexHUuecKUM 3aJaHUEeM Ha TPOrPaMMUPOBAHUE CITYKHUT OMUCAaHNE UMUTAIMOHHON
mogaenu. Cnennduka padoT mo pazpaboTke MporpaMMbl IMUTAIIMOHHOTO MozenupoBanus 1Y C
3aBHCUT OT pacrojaraeMblX CpeJICTB aBTOMaTU3alUU MOJIETTUpoBa-HUsl. B cooTBeTcTBUM C
TEKCTOM 3aIaHUSI IPOU3BOIUTCS JCTICHUE MPOTPAMMHON MOJIEIH Ha COCTaBISIONINE €€ OJIOKU U
noa0soku. [Tpu aBTOHOMHOM OTJIajIKe OJIOKOB M TIOI0JIOKOB MPOTPaMMHOM MOJIEIH 00beM paboT
CYIIIECTBEHHO YBEJIU-YHBACTCS, TOCKOIBKY JIJIsl KAKIOT0 MOIYJISE HEOOXOIMMO CO3/IaTh U
OTJIQAUTh UMUTATOP BHEIIHET0 OKpYyxeHHs. [Ipu 3ToM HE0OXOAMMO MOATBEPAUTD MPABIIIbHYIO
peanuzanuio GyHKIUH MOIYIS B MOJICIIBHOM BPEMEHH U OIICHUTH 3aTPaThl MAIIMHHOTO BPEMEHU
Ha OJIUH LMK paboThl MO-JENIM KaK (PYHKIIMIO OT 3HaYEHH mapamMeTpoB Mojenu. PaboTsl o
ABTOHOMHOM OTJIa[IKe KOMIIOHEHT MOJIEJIH 3aBEPIIAIOT-CsI MOATOTOB-KOK (hOpM TIPEICTaBICHUS
BXOJIHBIX M BBIXOJIHBIX JIaHHBIX MOJIeTNpO-BaHus. [lociie aBTOHOMHO# 0T/a gk He00X0IUMO
MPUCTYIHUTHh K KOMIUIEKCHOH oTianke Moaenu. OHa MOKeT OBITh OCYIIECTBIICHA C
MCIOJIb30BaHUEM CHELMAbHBIX TECTOB, IPOBEPSIONINX MPABUILHOCTh pabOThI TPOrPaMMHOM
Mojenu B TuHaMuke. KoMIiekcHast oTiaaka mporpaMMHOM MOJIEH 3HAYUTENBHO CII0KHEE
OTJIQJIKU aBTOHOMHBIX MOJYJI€H, MOCKOJIbKY OIIMOKY AMHAMUKH MOJEIMPOBAHUS B TOM CiIydae
OTIPEICIIUTh TPYAHEE BCIEICTBYE, HMEIOIIET0 MEeCTa KBa3unapauieIbHOU paboThl
COCTaBJISIOLINX KOMIIOHEHT Mozenu. 1o 3aBepiieHnr KOMIUIEKCHON OTIaJKH MPOTrpamMMBbl
MOJIeTTH HEOOXOAUMO BHOBH OIIEHUTH 3aTPAThl MAITMHHOTO BPEMEHH HA OJIMH IIUKJI pacyeTOB Ha
mozenu. [Ipu 3Tom crneayeT noiayduTh an-mpoKCUMalri0 BpEMEHU MOJEIUPOBAHMS HA OJIUH
[IUKIT IMHATALUH.

Pe3ynbraTom npeapiayux 3TanoB K MO-MEHTY 3aBEpIICHHS] KOMIJIEKCHOM OTJIa KN
nporpammel Moaenu MY C nomk-Hbl ObITH pa3paboTaHbI CIEAYIONUE TOKYMEHTHI:

* ONMCaHNe UMUTAMOHHON MOJIENH;

* OMKUCAHKE MPOTPAMMBbI MOJIENU C YKA3aHUEM CHCTEMBI POTPAaMMU-POBAHUS U
MPUHATHIX 0003HAYCHHIA;

* MIOJTHAsL CXeMa IIPOrpaMMbl MOJIEIIH;

* TIOJTHASI 3aMKMCh MPOTPAMMHOMN MOJIENH Ha BEIOPAHHOM SI3bIKE TPOrPaMMHUPOBAHUS,

* I0Ka3aTeIbCTBO JOCTOBEPHOCTH MPOTrPaMMbl MOJIENH (Pe3yIbTa-Thl KOMILIEKCHOM
OTJIaJIKK MPOrPaMMbl MOJIEIIN );

* ONMCaHUE BXOAHBIX U BBIXOJHBIX BETUYHMH C HEOOXOAUMBIMU MOSC-HEHUSIMU
(pa3MepHocTel, MacTaboB, AMAMA30HOB U3MEHEHUS BEIH-Y1H, 0003HAYCHUH);

* OLIEHKA 3aTpaT MAIIMHHOIO BPEMEHU Ha OJIMH LIUKJI MOJEINPO-BaHNUS;

* FHCTPYKIIHS 110 paboTe ¢ MPOrpaMMOii MOJIETH.

Kpome 3T0i1 TeXHMYECKON TOKYMEHTAIlUK K PE3YyIbTaTaM 3Tarna MpujiaracTcs MallnHHas
peanu-3anus Moenu (IporpaMMa, OTTpaHCIMPOBAHHAsA B MAIMHHOM Koae DBM, Ha koTopoii
OyJIeT MPOUCXOAUTH UMHUTAITHA).

Uccnenosanue cBoiicTB nMutanuonuoun moaenu MY C.

Ha stom sTane HeoOxoaumo yOoequThesl B MPaBUILHOCTU JUHAMUKY Pa3BUTHS allTOPUTMA
MOJICTTUPOBAHUS 00B-€KTa UCCIICIOBAHUS B X0/I€ UMUTAIUH €0 (PYHKIIMOHUPOBAHUS (TIPO-BECTU
BepU(PUKALIMIO MOJIEIHN), @ TAKXKE ONPEIEIUTh CTENEHb a/IeK-BaTHOCTH MOJETH U 00bEeKTa
uccienoanws. [1o1 aeKBaTHOCTHIO MPOTPAMMHON UMUTAIIMOHHOW MOJETH peaTbHOMY OOBEKTY
MOHUMAIOT COBMAJCHHUE C 3aJJaHHOW TOYHOCTHIO BEKTOPOB XapaKTEPUCTUK MO-BEICHUS 00BEKTa
u ero mojenu. [Ipu OTCyTCTBUM aIeKBATHOCTH MPOBO-AST KAITMOPOBKY UMUTAIIHOHHOW MOJEIH.
B nporecce uccnenoBanus OLEHU-BAIOTCSA TOYHOCTh UMUTALMY SIBIE€HUH, YCTOMYUBOCTb
pe3yJabTaTOB MO-JIETUPOBAHUS, YyBCTBUTEIBHOCTh KPUTEPUEB KaUECTBA K U3MEHEHUIO
napaMeTpoB Mojienu. TOYHOCTh UMHUTALIUU SIBJICHUH MPECTABIAET COOO0M OIICHKY BIU-STHUS
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CTOXAaCTUYECKUX JIEMEHTOB Ha (DYHKIIMOHUPOBAHHE MOJEIN CIIOKHOU CHCTEMBI. Y CTOMYMBOCTh
Pe3yNIbTaTOB MOJECIUPOBAHUS XapaKTEPU3YETCsl CXO-IUMOCTbI0 KOHTPOJIMPYEMOTO IapameTpa
MOACIINPOBAHUSA K OHpGI[G-JIGHHOfI BCJIIMYUHC ITPU YBCJINMYCHNUU BPECMCHU MOJICITIUPOBAHUA
BapHaH-Ta CJIOXKHOW crucTeMbl. CTallMOHAPHOCTH PEKUMA MOJICITMPOBAHUSI XapaKTepru3yeT coOoi
HEKOTOPOE YCTAaHOBUBIIEECS PABHOBECUE MTPOLIECCOB B MOJIEIH CUCTE-Mbl, KOT/Ia TajdbHenas
uMuUTAaIMs OecCMBICTIEHHA, TOCKOJIbKY HOBOW MH(OpMaIlMK U3 MOJIETHN HCCIIeI0BaTENb He
MOJIYYHUT U MPOAOJDKCHUC UMUTAUU MTPAKTUYCCKU MPHUBOJAUT TOJILKO K YBCIIMUCHUIO 3aTpaT
Ma-IIMHHOTO BpeMeHHU. Takyto BO3MOXKHOCTh HEOOXOJUMO MPETYCMOTPETh, U pa3paboTaTh
Croco0 ompeeIeHuss MOMEHTA JJOCTHKEHUS CTalli-OHAPHOTO PEKUMAa MOJICTHPOBAHUSI.

UyBCTBUTEIHHOCTh UMUTALIMOHHON MOJENN MPEICTABIAETCS BEIMUNHON MUHUMAIBHOTO
IpUpAaLeHHUs BHIOPAHHOTO KPUTEPUS Ka4eCTBa, BEIYMCIIIEMOTO MO CTATUCTUKAM
MOJIEIUPOBaHUS, P MOCIEI0BATEIbHOM BapbUPOBAa-HUU MTaPAMETPOB MOJCITUPOBAHUS HA BCEM
IUara3oHe UX U3MEHCHUM.

Opranuzanus KoMiboTepHoro moaenupoBanus MY C.

OTOT ATan CJICAYCT HAYMHATB C COCTABJICHUS IJIaHA SKCIICPUMCHTA, ITO3BOJIAIOIICTO
HCCJIEIOBATENIO MOJYYUTh MAaKCUMYM MH(QOPMAIMH PYU MUHUMAJIbHBIX YCUITUSAX Ha
BBIYHCIJICHHUC.

[InanupoBaHue SKCIIEpUMEHTA MPEACTABISAET COO0N MPO-1eaypy BbIOOpa yncia U
YCIIOBUH TIPOBEACHHUSI pealln3alinii, HEOOXOUMBIX M JOCTATOYHBIX ISl PEIICHUS TTOCTABICHHON
3a/1a4u ¢ TpeOyeMOi TOUYHOCTHIO.

IIpu 3TOM CyIIECTBEHHO:

- obecrieyeHne MU-HUMHU3AIUU OOIIEro YMCia peaan3aiuii 1 00ecTieYeHHe BO3MOKHOCTH
OIHO-BPEMCHHOI'O BapbUPOBaAHHA BCCMU ICPCMCHHLIMU

* ICTIOJIb30BaHKE Ma-TeMaTHUYECKOTO anmapara, (popMaanu3yrouiero MHOr1e 1eHCTBUS
AKC-TIEPUMEHTATOPOB;

* BBIOOp YETKOH CTpaTeruu, Mo3BOJISAIONIEH MPUHUMAThL 00OCHOBAHHBIC PEIICHUS TIOCTIE
KaXKIO0U CEpUU HKCIIEPUMEHTOB Ha MO-/IEJTH.

VYike Ha paHHHX 3Tarax CO3JaHusl MMUTAIIMOHHOW MOJIETTH HEOOXOAUMO TIA-TEIHHO
MIPOIYMBIBATh COCTaB M 00BEMbI HH(POPMAIIMH MOJICTUPOBAHHS, YTOOBI CYIIECTBEHHO 00JIETYUTh
JaIbHENIINN aHAJIU3 PE3yJIbTaTOB UMUTALIVH.

AHanu3 pe3ynabtatoB moaenupoBanus MY C.

JlaHHBIH 3Tan 3aBepIIaeT TEXHOJIOTMYECKYIO IIEMOYKY 3Talo0B CO3/IaHus U
MCIIOJIb30BaHMs UMU-TalIMOHHBIX Mojienield MY C. [TonyunB pe3yabTaTsl MOJECTUPOBAHMS,
UCCIe-10BaTelb IPUCTYIAET K HHTEPIPETALUU PE3YIIBTATOB. 3/1€Ch BO3MOXK-HbI CIIEIYIOIINE
IUKJIBl UMUTAIIH:

1. B nepBoM LIMKJIE UMUTAIIMOHHOTO SKCIIEPUMEHTA B UMUTALIMOHHON MOJIENN 3apaHee
PElyCMOTPEH BHIOOP BapHaHTOB HC-CIIElyeMON CUCTEMBI ITyTeM 3aJjaHus HaualbHBIX YCIOBUMI
UMUTAIIH IS MAITUHHON MTPOTPaMMBI MOJIEIIH.

2. Bo BTOpOM 11MKIJIE UMUTAIIMOH-HOTO SKCIIEPUMEHTA MOJAENb MOIU(ULIUPYETCS Ha
SI3BIKE MOJICIIMPOBA-HUS, ¥ TIOATOMY TPEOYIOTCS TOBTOPHAS TPAHCIIALUS U PeJaKTHPOBa-HUE
POrPaMMBI.

Bo3Mo03kHO, 4TO B X0/1€ MHTEPIPETALIMH PE3yIbTATOB UCCIIEI0BA-TEIEM YCTAHOBIIEHO
HaJM4He OIMMOOK JINOO MPpHU CO3/ITaHUU MOECIH, THO0 TIpH hopMalTh3aIui 00BEKTa
MOJICNIUPOBaHUs. B 3TUX cilydasx oCy-111eCTBIISETCS BO3BPAT HA ATAIMbl IOCTPOCHUS OMUCAHUS
MMUTAIMOH-HOW MOJIETIN UM Ha COCTABIIEHUE KOHIENTYaIbHON MOJIEIH CUCTEMbI
COOTBETCTBEHHO.

Pe3ynbraTrom 3Tana uHTEpIpeTaluy pe3yabTaToB MOACTUPOBAHUS SBISIOTCS
pexomenaanuu mo npoekrupoBanuio MUY C i ee mo-gudukaiuu. Fimest B cBoeM
pacnopsiKeHUH peKOMEHIalliu, UCCIeA0-BaTeNId MPUCTYHAIOT K IPUHSITHIO TPOSKTHBIX
peLeHui.
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B xoHeuHOM uTOTE, MOCIIE BHIMOTHEHUS BCEX NMEPEUUCIECHHBIX BBIIIE UTEPALIMOHHBIX
3TanoB OyyT MOJIYYEHbI pe3yibTaThl, KOTOPbIE U OyIyT yuTeHbl pu npoektupoannu UYC.

1.7. Jlekuus Ne 7 (2 yaca)

Tema: «ABTOMaTH3UPOBAaHHBIE paOOYHE MECTaY.

1.7.1. Bonpocsl JieKuum:

1.Ha3znauenue APM B unterpuposannoit UYC.

2. XapakTepuCTHKAa OCHOBHBIX BUJIOB oOecrieueHust APM.

1.7.2. KpaTkoe coaep:kaHue BONPOCOB:

l.Haznauenne APM B unrerpupoBannoint UYC.

B mnocnenHee Bpems IIMPOKOE pPACIPOCTPAHEHHE IMOIYYWIN JUCKPETHBIE CHUCTEMBI
yIpaBJIEHUS] U TUCKPETHBIE CUCTEMBI nepenaun nHpopmanuu. B ocHOBY paboT TakuX cuUCTEM
NOJIOXKEeHa JuckpeTHas (mudpoBas) oOpaboTka WHPOpMALUU M JUCKpeTHBIE (1H(pOBHIC)
CUTHAJIbI, KOTOPbIE OMMCHIBAIOTCA MOCIEJOBATENBHOCTAMU OTCUETHBIX 3HAYEHUN B TUCKPETHOM
MHOXeCTBE TO4YeK. B Takux cuctemax OOBIYHO BHAyalle aHAJOTOBBIM CHUTHAI IMOJBEpraercs
JTUCKPETU3allMi [0 BPEMEHHU, KBAaHTOBAHHIO 10 YPOBHIO M LK(ppoBoMy KoaupoBaHuio. [locie
3Toro B HU(pPOBOM GHIBTPEe KOAMPOBaHHAS WHGOpPMAlMs TOABEPracTcs MaTeMaTHYecKOn
00paboTke W Ha BhIXOAC (GUIBTpa IpeoOdpa3yeTcss B aHAJIOTOBBIA cHUTHAN. [1o3TOMY BakHO
00paTUTh BHUMaHHUE HA aJITOPUTM TUCKPETHONW 00pabOTKH CHTHAIA.

OCOoOeHHOCTH JUCKPETHOM (UIbTpallMM TO3BOJSIOT BBISICHUTH CTPYKTYpPY CHEKTpa
JTUCKPETU3UPOBAHHOTO CUTHAJa, COCTOSAIMIET0 M3 OECKOHEYHOrO YHCIIa TTOBTOPSIOMIUXCS
CHEKTPOB MCXOJHOIO aHajJoroporo curHama. CurHan Ha BbIXoge LHdpoBoro ¢uibTpa
NpPEICTaBIsIeT  pPE3yJNbTaT JUCKPETHOW CBEPTKM BXOJHOTO CHTHAJAa W MMITYJIbCHOU
xapakTepucTuku Gribrpa. YacToTHBIN K03 dUIIMEHT nepeaadn nudpoBoro (GpriibTpa sBIIETCS
npeoOpasoBanueM  @Dypbe HUMOYIbCHOM  XapaKTEpUCTUKH M TPEACTaBIsET  COOOMU
NEpUOINYECKYI0 (YHKIMIO 4YacTOThl C TEPUOJOM paBHBIM 4YacTOTE€ JUCKPETU3ALUH.
Bo3moxknoctu 1mdpoBoit puIbTpaM 3HAYUTENBHO PACIIUPSIOTCS, €CIM BBECTH OOpaTHYIO
cBs3b. Takue QUIbTPHI Ha3bIBAIOTCS PEKYPCUBHBIMH.

MareMaTHUECKUM anmapaToM i HCCIeNOBaHUS LU(GPOBBIX (UIBTPOB M OMUCAHUSA
JUCKPETHBIX CUTHAJOB CIIy’KaT JUCKeTHoe mpeoOpa3oBaHue Pypbe U €ro pa3HOBHIHOCTh -
obicTpoe npeoOpazoBanue Dypre, a Takke TUCKpeTHOE Mpeodpa3oBanue Jlamiaca u meron Z -
npeoOpa3oBaHus, MO3BOJIAIONINI YCIEIIHO HCCIENI0BaTh XapaKTEPUCTUKU (UIBTPOB BBICOKUX
HOPSIKOB.

[Ipu umdpoBoii 00pabOTKE CHUTHAJIOB BO3HHMKACT CHEeNU(PUYECKas TMOTPEIIHOCTb,
Ha3plBaeMas IIyMOM KBaHTOBaHHUS. HeoOXOomMMO 3HaTh OCHOBHBIE XapaKTEPUCTHKH 3TOU
IOTPEIIHOCTH, a TaKXKe XapakTepUCTHKU IIyMa OKPYIJIEHUS M OBICTPOAEHCTBHS
apu(METHUECKOTo yCTPOHCTBa IU(PPOBOro (HUIBTpA.

B ci0XHBIX cucTeMax yIpaBieHHs CETOAHs MPUMEHSAIOTCS HAOIIOAATENH COCTOSIHUS (B
JUTEpaType  TaKXkKe BCTpeuaeTcs TEepMHH  “TiocTpoutenu  cocrostHus).  Haumbomee
paclpoCTpaHEHHBIM B CHUCTEMax AaBTOMAaTHYECKOIO YIPABJIECHUS HAOJIIOJATENeM COCTOSHHUS
aprsiercs ¢uibTp Kanamana, HO TpU TMOCTPOGHUHM MHOTOMEPHOM CTPYKTYpPbI CHCTEMBI
yIpaBJIEHUS] HELEIEeCO00pa3HO HMPUMEHSATh TaKOE CIIOKHOE M OTHOCHTEIBHO JIOPOTOCTOSIIEE
yCTpOMCTBO, Kak ¢wmibTp KanMaHa, ONBIT MOKa3bIBa€T, 4YTO JOCTATOYHO OTrPAaHHUYUTCS
pUMEHEHHUEeM 00JIee MMPOCTOr0 SKCIIOHCHIIMAIBHOTO (PHIIBTpA.

1. OcHoBBI 1T POBOTO HUIBTPA

CurHansl B peaJlbHbIX CHCT€Max B OTIMYME OT MJCAIN3UPOBAHHBIX IPEACTaBICHUMN
(GyHKUIMH B MaTeMaTUYeCKOM aHaJIM3€ 00J1a1al0T ABYMsI JOTIOJIHUTEIbHBIMU CBOMCTBAMHU:

1) HamuuneM MHQOPMALIMOHHON U IIYMOBBIX KOMIIOHEHT B CTPYKTYpPE CUTHAA;

2) pa3BepTKOH B peajlbHOM BPEMEHHU.
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Hanmnune wHbOpMAnMOHHOW W IIYMOBBIX KOMIIOHEHT TOBOPUT O TOM, 4YTO JIFOOOH

o x(f
pealbHBIN CUTHAII ( ) MOYET OBITh IIpEJICTaBIICH B BUJE KOMOMHAINN I/IH(l)OpMaHI/IOHHOFO
CHUIrHaJia 1 IIOMECXH.

x(1) = x,(¢) + Ax(¢), 3.1)

rae x(t) — MHGOPMAITMOHHBIN CUTHA,
Ax(t) — IIoMexa.

Pa3BepTka curHaia B peaJbHOM BPEMEHHU T'OBOPUT O TOM, YTO MBI HE 3HaeM OyayIlero
IIOBE/ICHNS CUTHAJa U BBIHY)KIEHBI OCHOBBIBATh BBIYMCIICHUS B pPaMKaX aBTOMAaTU3MPOBaHHOU
CHUCTEMBI, UCIIOJIb3Ysl TOJIBKO IIPOIIIOE MOBEACHUE CUrHaNIa. HarmsaaqHo, 3T0 MOXKET NpeACcTaBUTh
COOTHOULICHUEM

?, npu v >0,
x(t +7) =
x(t — A), npu v <0,
(3.2)
rIe [ _ TEKYIIHA MOMEHT BPEMEHH,
T — MHTEpBAJ IIPOTHO34,
A — MHTEPBaJ PETPOCIICKTUBEI.

B nanHOif pabGoTe paccMaTpHBalOTCS CHUCTEMBI pealbHOro BpeMeHH. llosTomy
OrpaHHuYEHUE pearbHOro BpeMeHH (3.2) HeOOXOAUMMO YYUTHIBATH MPH MOCTPOCHUH aJTOPUTMOB
00paboTku HHpOpPMALIUH.

[IponsBoauTe 00pabOTKY 3allyMJICHHBIX CHUTHAJIOB B aBTOMAaTU3UPOBAHHBIX CHCTEMaXx
HepanroHanbHO. [loMeXu BBI3BIBAIOT HEPErpy3Ky BBIYMCIUTEIBHBIX PECYpPCOB M HCKAXKAIOT
uH(popMalMoOHHbIE Tporecchl. [loaTOMy Bce 3allyMIICHHBIE CHUTHAQJIBI JIOJDKHBI [POWUTH
¢mibTpanuio. OUIABTPAIMIO CUTHAIOB MOXHO BBIMOJIHUTH KaK aHAJIOTOBBIM, TaK U HU(PPOBBIM
croco0oM Ha OCHOBE U POBHIX (HUIBTPOB.

B nacrosimee Bpemst Teopusi HUPPOBON (HIBTPALIUN MPENCTaBIseT co00i OOMIMpPHBIN
paszien Teopuu aBTOMAaTUUYECKOTro yrpaBiieHus. Pa3paboTaHbl cambie pasHOOOpa3HbIE (PHIIBTPHI
JUISL pelIeHus KOHKPETHBIX 3a7a4. Co3ansl o0me Teopuu (puiabTpanuu, 6a30BEIMU U3 KOTOPBIX
ABISIIOTC  Teopus  ¢unbTpoB  Bunepa, ¢unetpoB Kanmana, JlyenOeprepa wu  1p.
OKCIMOHCHIUMAIBHBIA  (UIBTP TEPBOTO TMOpSAAKA IMO3BOJSET MPUOIMKEHHO ONPEACTUTh
U3MEPSEMYIO KOOPIUHATY U €€ MPOU3BOAHYIO.

[TocTpoeHne  SKCIOHEHIMATBHBIX  (QUIBTPOB  Oasupyercs Ha  IPEACTABICHUU
MH(OPMaLIMOHHON COCTaBISAIONIeH PUIBTPYEeMOro CUrHalIa B BUJE psaaa

X (t =2) =) a,()p,(2),
1

(3.3)
rie P (ﬂ‘) — KOOpAWHATHBIE (DYHKIIUU psifa;

4 () — IIPOEKLIUN CUTHAIA.

OtMmerumM, uto psn (3.3) mocTpoeH ¢ yueToM (hakTopa pealbHOro BpeMeHHu. PasznmokeHue
CUTrHaJIa B psAd OCYHICCTBIISICT B PCTPOCHCKTUBC C UCIOJIB30BAHUCM YIKC H3BCCTHBIX 3HA4YCHUN
CUTHAJA.

B pomu koopauHaTHBIX (YHKIMH MOTYT OBITH MCIIOIB30BaHBI pPa3IHyYHbIC (YHKIHU:
rapMOHHYECKHE, CTETICHHbIE, OPTOrOHAJIbHbIE MOJMHOMBI U Ap. Hibke OyneT paccMoTpeH ciydait
UCTIOJIb30BAaHUS CTENICHHBIX ()YHKIIUH.

Takum 00pa3om, WHPOPMAITMOHHYIO COCTABISAIOIIYIO CHUTHaida OyneM MpeACTaBiIsATh B

x,(t =2) = Ya,(t) A,

BUIC

(3.4)
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xo(t _l) B

B nannom ciydae psia (3.4) MOXKHO COTOCTaBUTH C pa3ioKeHUEeM (yHKIUU
psan Teitnopa B Touke [ TEKYIIIMHA MOMEHT BPEMEHH:

Xt —2) = Z—(_l)i;‘éj) @ g,

(3.5)
(i) .
re 0 ) _ npousBogusle ! -ro mopsaxa curuana X (1)-
Cpasuenue (3.5), (3.4) mo3BoJIIET BBIBECTH (POPMYIIBI
x"(6) =(=1)ila,(t), i=0n. (3.6)

CootHomuteHus (3.6) MOKa3bIBAIOT CBA3b MEXY MPOSKIUAMHI HH()OPMAIIHOHHOTO CUTHAJIA
U ero npousBoIHbIMHU. [lomydeHHble MOJOOHBIM 00pa3oM MNpOU3BOAHBIE OyaeM Ha3bIBaTh

x(f
OTHOCUTCIIBHO NCXOAHOI'O CUTHaJ1a ( ) TJ1IaIKuMu HpOI/ISBO,Z[HBIMI/I.

Takum oOpa3zoM, ITaIKoi MPOU3BOIHOMN 3alTyMJIEHHOTO CUTHAja X (t), OyzeM Ha3bIBaTh

(@)
NIPOU3BOIHBIE Xo (t) ero HH()OPMAIMOHHOW COCTaBJISIOIICH Yo (t) B oramume ot
OOBIKHOBEHHBIX MPOU3BOHBIX TTAJKUE MPOU3BOIHBIC CUTHANIA MOTYT OBITh BBIYHCIICHBI JTFOOOH
CTEICHMU.

PaccMOTPHM OLIHOKY HPEACTABICHHS CUrHAT (t ) B Buze psna (3.4):
Ax(t —=2) =x(t —=2) =Y a,()A.

i (3.7)

[Tpu BBIBONE 1M(pOBOro ¢GuiIbTpa Hac OyayT MHTEPECOBATh HE MIHOBEHHBIC 3HAYCHUS

ommOKu, a ycpemHeHHele. Jlns  ycpennenuss ommOku  (3.7) BBeaeM  omeparop
9KCIIOHCHIUAJIbHOT'O YCPCAHCHUA:

17 K
EX(1) =EJ.Ax2(t ~A)e TdA.
0 (3.8)
CrpyKTypHas cxema oneparopa SKCIIOHEHIIMAILHOTO YCPEIHEHUS

2 2
Ax(?) Ax~(1) 1 E°(1)

(o) F——— 5
1+PT

Puc. 3.1. CtpykTypa oneparopa 3KCHOHEHIIUAIBHOTO YCPEIHEHUS

N3 puc. 3.1 BUAHO, YTO ONEpPaTOp HSKCHOHEHIUAIBHOTO YCPEIHEHUS OCYIIECTBIIACT
YCpEIHEHHE ¢ TTIOMOIIBIO allepUOAMYECKOTO (GUIIBTPa KBAJpaTa OMIUOKH.

[Ipu sTom mapamerp T urpaer posib MOCTOSSHHOW BpeMEHHU ycpemHstomero ¢uiabTpa. B
MPHUHIIAIIE 3]I€Ch MOYKHO HCIIONB30BaTh U OoJiee CIIOKHBIE (DUIBTPHI, OJHAKO 3TO MPUBOAUT K
YCIIO’)KHEHUIO 33/1a4H.

[TocranoBKka 3amaunt PUIBTPAIIMH CICIYIOMIAs.

JlaHa SKCTIOHEHITMAILHO-CpeIHsIsl ommOKa npeacrasieHus curaana (OKCO)

1% i 2
EXt)=— I[x(t ~A) =D a, () AT e TdA.

Iy i (3.9)
HeoOxoquMo HaWTH TPOEKIIMU CHUTHAJIA {ai (t)}, HUCXOIsl U3 KPUTEpUS MHUHUMyMa

E*(1).

OILIMOKU
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3amaga pemaeTcsi HA OCHOBE HEOOXOAMMOro (B JAaHHOM CIy4ae U JIOCTaTOYHOTO)

ycioBus MuUHUMyMa GyHKIHH (3.9) 1o mpoeKmusm a;.
OE* (1)
da,

1

=0, 1=0,n.

Heo6xoaumeiM ycnoBueM MuHumyma DKCO 1o mpoeknusm 4; gpnsercs PaBEHCTBO
HYJIIO YaCTHBIX IPOU3BOJHBIX

OE*(t . —
@) =0, i=0,n.
aa, (3.10)
Hcxons u3 (3.9), (3.10) momyynm cuctemy ypaBHEHUIH
A

200 P i 7 . P
—Tj x(t—/l)—Zaj(t)/V NeTdl=0; i=0,n
0 J (3.11)

Cucremy ypaBHeHui (11) MokHO 3anmucaTh B KAHOHUYECKOM BHU/IE
A A
o0

1% .. — 1% — _
O] =|AeTdl|=—|x@t-2V)Ae TdA i=0,n.
;a]() T'([ e T'(EX( YA e i n

(3.12)
Brenem koadpurmeHTsI
A
1% ... =
gy =X e Tdi=(i+))
Y (3.13)
¥ MOMEHTHI CUTHAJIa
A
17 5
1 (1) = zj(t — N Ae Tda.
0 (3.14)
Torna cucrema ypaBHeHHMi (4) IPUMET BU
Doq,a, () = ut), i=0,n
J (3.15)
B maTpuunoMm Buae _ -
B Qa(t) = u(?), (3.16)
rae Cl(t) = (al(t)a Clz(t),.,.,an(t))T,
p(t) = (0, 11,(0), o 1, )",
0=|a,
dopmanbHOE pemieHne ypapaenus (3.8)
a(t) = Pu(?), (3.17)
_ !
e P=0".
PaccMmoTpuMm onpesienieHrie MOMEHTOB CUTHAIA.
Ucxonnyro popmyiny (3.14) MOXKHO IpEICTaBUTH B BUJIE
1 | o
w(t)=—[x@t-1)e T dr,
I, (3.18)
T=t-A
rie

[TpousBonusie pynkuuii (3.18) umeroT B
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;4n=—;uao+;no

\ 1 )
lLl[(t) = _7/“[1(1‘) + l:ui—l(t)'
T (3.19)
Jlnst  uucneHHoro — uHTerpupoBanus — auddepeHumanbHpix  ypaBHeHud  (3.19)
BOCIIOJIb3YEMCSI HESIBHBIM METOIOM Diiiiepa, OCHOBaHHOTO Ha (opMyIiax

V=, P f ),
At (3.20)
HesBHblit MeTo Ditnepa 001a1aeT YUCICHHOW YCTOMYMBOCTHIO MIPU MHTETPUPOBAHUH HA
dboHe momex.
[IpumeHenne HesBHOrO Merona Diinepa K cucreme IupdepeHIUATbHBIX ypaBHEHUN
(3.19) naet cucremy peKyppEeHTHBIX COOTHOIICHHMA

P PR B
0,k —  Aq M0k - k
1+§ T1+£

T T .

1 At s
Hir = As H i liAt:ui—l,k’

1+ — 1
T

(3.21)
i=1,n.
Koneunsblil pe3ynbTar pemeHus OmpeAessieT CUCTEMY PEKYPPEHTHBIX COOTHOIICHUH
HKCHOHEHIMAIBHOTO (PUIBTPA.
1 At
Mo, k= At (Mo 11 + 7 x);
1+—
T
1 :
My k= At (4 oy + IAL Hiy,
1+ — i=1ln

T

@, =Pu,.

(3.22)

T
A = (A g A5 os 4,y 1)
311ECh ’ ’ ’ — 3HAYCHHUE BEKTOPA MPOEKIIMU CUTHAJIA JIJIT MOMEHTA

tki /uk:(zuo,k’lul,k"“’ n,k)T

BpPEMCHHA — 3HAQUCHHUEC BCKTOpa MOMCHTOB CHUTHaJIa [JIA

MOMCHTAa BpECMCHU k

X t
k — 3gayeHHUe HUCXOIHOI'0 CUTrHaJI IJis1 MOMCHTA BpeMeHI/I k 5

P — MaTpHULa TOCTOSHHBIX KO PUIIMECHTOB,
T — MOCTOSTHHAsI BpEMEHU (HUIIBTA,
At _ mar kBanTOBaHHA 10 BpPEMEHH.

MoMeHTHI CUTHAJIA [ — 20 TIOpsIIKa B 00IIEeM ciiydae ompenesstoTcs: GopMynon

0

| -
1 (f) =— j x(t =) A e dA,
Ty o (3.23)
CootHomienue (3.23) onpenenser peKyppeHTHOE BEIUNCIEHHE MOMEHTOB.

€C_ 9

MaTtpuiibl TOCTOSTHHBIX KO3 (UIIUEHTOB P JUIsl HEKOTOPBIX 3HAUYEHUU MOPAIKOB “n
¢bunbTpa NpUBEIEHBI HUXKE.
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2 1
n=1, ) =

-1 1

3 -3 05
n=2, P=-3 4 -1

0,5 -1 0,25

dopmyria BBIYUCIEHUS MAaTPULIBI Py oOmiem ciryyae IpuBeieHa BBILIE.
OO6m1ast CTpyKTypa aJrOpUTMa OIEHKH MPOEKIIMK CUTHAJIA IPUBEACH Ha puc. 3.2

oy S p

Puc. 3.2

Anroput™ (GUIBTpa COCTOMT M3 ABYX dacTeit: M — BRIUKCIeHHE MOMEHTOB Hi —

curnana Yk , P _ purncnenne MPOEKIIHA U curnana.

2. @unbTpanus U3MEPUTEIbHBIX CUTHAJIOB

Curnanpl, NOCTyHalOIIME€ B aBTOMAaTHU3WPOBAHHYID CHCTEMY OT HU3MEPUTENbHBIX
nprOOpOB, YacTO 3alTyMIIEHBI TIOMEXaMH, TIOTOMY HEOOXOJUMO MX MOJBEpraTh (HIBTPALIUH.
Hanee, ecnu curHaiabsl B JajdbHEUIIEH alTOPUTMUUYECKOW OOpabOTKE WCIOIB3YIOTCS IS
BBIYUCIICHUSI ~ TPOM3BOJHBIX W B JIpyTHMX  ONepalusx,  oONajgaioImux  HHU3KOH
MOMEXOYCTOMYUBOCTBbIO, TO HEOOXOAMMO O0OECIEeYUTh OINpEACNICHHYI0 CTENeHb TIJaJKOCTH
CUr=aja. I{J’ISI AOCTHUIKCHUS YKa3aHHBIX ueneﬁ MOXET 6I>ITB HUCIIOJIB30BAaHbI 3KCIIOHCHIIUAJIBbHBIC
buneTpel. [Ipu >TOM MoOpsAI0K GHUIbTpa BEIOMpPAETCS paBHBIM TPEOYEeMOMY TMOPSIAKY TIAIKOCTH
(GUIBTPOBAaHHOTO CUTHATIA.

B caydae mpocroit ¢unbTpanmu WHGOPMAIMOHHBIM CHUTHAJ TMPUHUMACTCS PaBHBIM
HYJIEBOM MPOEKIIUU UCXOAHOTO CUTHAJIA

Xy () =a, (1)

B ciyuae ecnm HE0OXOIMMO CKOPPEKTUPOBATH 3alla3bIBaHUE CUTHAIA, BOSHUKAIOIIUE B
TpakTax 00pabOTKU CUTHAJIOB, HEOOXOIMMO HCIIONIb30BaTh (DOPMYITY IPOTHO3A

%ot +7) = Y a,(t) (<r).

i=1
B obOmem ciyuae curHam MokeT OBITh HMCKWKEH JUHAMUYECKUMH CBOWCTBaMH
U3MEPUTENIBHOTO TPaKTa

YO =w(p)x(®), p=—-

(3.24)
x(¢) N 3 ,
rac — UCXOJHBIM U3MCPUTCIbHBIM CUTHAI,

Y ( ) — CHUTHAaJ, MOCTYNAIOUINIl B CUCTEMY;

w y
(p) _ JUHAMHYECKUH OIIEpaTOp U3MEPHUTEIBLHOIO TPAKTA.
KomneHcanuio TnHaMUYeCKHX UCKaKEHUH MOKHO (hOpPMaJIbHO MPEJICTABUTD B BUJIE

x(1) =V (p) ¥(0), (3.25)
e V(P) =W ().
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Onepatop V(p ) B 00IIIeM clTydae UMEeT BH/T

n

Vip)=Y.cp +V,(p),
=0 (3.26)

rae ! — nmoctossHHBIC KOA(DPUITUEHTHI;

Vilp) _ nepenaTouHas (pyHKIHS, CTENEHb UYUCIHUTENIS KOTOPOH MEHBIE CTENeHU
3HaAMEHATEs.
B unTerpansHom Buze cooTHouienue (3.25) umeet BUA:

X)) = ey (0 + [ 9t ~Dv, (D dA.
i=0 0 (3.27)

()
[IpousBogHbIe v B BbIpakeHMH (3.27) BBUHCIAIOTCS C  TOMOIIBIO
HKCMOHEHIIMATBHOTO (PUIbTpA:

y(i) ()= (_l)i ilh, (1), (3.28)
rie bi (t) — IPOEKIMK CUTHAJIA Y (t)

y 4
OKCIMOHEHIMAIBHBINA QUIBTP JaeT pa3IoKEHUE CUTHANIA Y ( ) B psif

W =2) = Y b0 2.

(3.29)
[ToncranoBka (3.29) B unTErpasibHOE cCOOoTHOIIEHHUE (3.27) maeT ciemyromiee:
x, (1) =[ y(t =A)v,(A)dA =) mb,(),
0 i=0 (3.30)
rae "™ — momenrt ! - ro nopsiixa nepenarounoit gpysxuum V.(p) :
m =[v,(MAdA, i=0,n
0 (3.31)

B onepartopHoii popme MOMEHT I _ro MOPSIIKA OMPEEISIETCS] COOTHOIICHHEM

m; = (_l)i le—(lp)

dp’ |p=0 (3.32)

B utore ¢popmyna komneHcanuu TMHaMUYECKUX UCKakeHHH (3.27) mpuMeT BU:

x(t) = S (1Y ileb,(0) + S mby (o).
=0 =0 (3.33)

3. Peanuzanus peryisiTopoB U KOPPEKTUPYIOIINX 3BEHHEB

B aBTOMaTM3MpOBAaHHBIX CHCTEMAax IPOMBIIUIEHHOTO NPUMEHEHHUs, KaK IIPaBHIIO,
ucnonb3ytorest [IN]] — perynaropsl, o0ecrieynBaroOIye MpONOPIUOHATBHBIN, WHTErPATbHBIN U
muddepeHMaIbHbIl  3aKOHBI  PEryJMpOBaHUSA. YKAa3aHHBIX 3aKOHOB JIOCTAaTOYHO  JUIS
peryaupoBaHus TEXHOJOTHYECKHUX MPOLECCOB IIUPOKOI0O Kilacca.

OO6bruno ITIMJI — perynsaTopsl BXOOST B COCTaB CTaHJAPTHOTO MaTeMaTHYECKOTO
obecrieuenuss ACY TII. Opgnako mnpu pabore C 3aMIyMJIICHHBIMH CUTHQJIAMH MOJXKET
noTpedoBaThCsl MPUMEHEHHe noMexoycToiunBoro anropurma [IM]] — perymnsropa. ITonoOHbIi
AIITOPUTM MOXKET OBITh MOCTPOEH Ha OCHOBE MCIOJIb30BAaHUS SKCITIOHEHIIMATIBHBIX (PUIBTPOB.
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Anroputm IIN]] — perynstopa peanu3yeT CleIyrolIHi 3aKOH pEryJInpOBaHMsL:

u(t) = Kye(t) + Klj.e(t) + K,e (),
e (3.34)

e(?) .
riae — olMOKa peryInupoBaHus;

Ky, Ky, Ky _ HacTpauBaeMbie KOA(DPHUITUEHTHI.
e(?)
C moMOIIBI0 AKCIMOHEHIIMATBHOTO (QUIBTPA OMIMOKY MOXHO TPEACTaBUTH B BHUJIEC
psna:
et - ) = e,(t) - e,(t) A,
rae € (t)’ € (t) MPOEKIUU CUTHAJIA e(t)'
B Bripaxenuu (3.34) COOTBETCTBEHHO MOKHO C/ENIATh IMOJCTAHOBKH
e(t ) = eO ’ k a
I =1 +05(e,  +e,)
1
e(t)=e,
B pe3ynbTare nonyunm pexyppenTHoe Beipaxkenue [11]] — perynsitopa
u, = Koe, , +K, (L, +0,5(¢, ,_, +¢,,)) + Kye k.
(3.35)

Pacder KOppeKTHpPYIONIMX 3BEHBEB SBJISICTCS THUIIOBOM omepamuend Mnpu
INPOCKTHUPOBAHUU CUCTEM aBTOMatuueckoro peryiuposanus (COP). Hampumep, mycTb 3aman

JKeJlaeMblid orepaTop ?,.(p) 3amkHyTO CAP. PeanbHblii oniepatop UMeeT BU/I
W, 114
D(p) = uPVAD)
+W (PW(p) (3.35)

rue Wr(p) _ OIIepaTop PEeryssTopa;

/4
o(p) _ orepaTop 00bEKTa peryIupoBaHusl.
st Toro, 4toObl omeparop 3amkHyTo CAP coBmaman ¢ JkelmaeMbIM, BBEAEM

MOCJIEZI0BATENBHO C PETYIATOPOM KOPPEKTUPYIOIIEE 3BEHO k (p ) B pesynbrare nmonyuum

ypaBHEHUE
& (p) = PI(P)W(p)
e 1+W, (P W, (P W, (p) (3.36)

Pemenne ypaBaenus (3.36)

W.(p)=

b,.(p) _
(1-2,.(p) W, (p) W,(p) (3.37)

[TonyyeHHoe aHANMMTHYECKOE BBIpAXEHUE KOppeKTupyromero 3eHa (3.37) sBisercs
CIIO)KHBIM TIO CTPYKType W B oOmieM ciydae (hU3MYECKH HEpeain3yeMbIM, TaK KakK CTEIeHb

YHUCIIUTENS omepaTopa Wi (p) Oyzem Oombllie cTenmeHu 3HaMmeHatens. Jlis peanu3anuu 3BeHa
(3.36) MO’KHO BOCIIOJIB30BaThCSI HKCHOHEHIMATBHBIM (puibTpoM. [Iporenypa ero npumMeHeHus
aQHAJIOTMYHA paHee PaCCMOTPEHHOI.

OmnepaTop KOpPPEKTHUPYIOLIETO 3BeHa MpeiacTaBisieTcs B Buae (3.26) ¢ pazuenutenem
nuddepeHnmabHON W HUHTErpayibHOM dYactH. JluddepeHunanbHas 4YacTh BBIYUCISETCS C
UCITIOJIb30BAaHUEM JKCIIOHEHIUANbHOTO ¢mibTpa 1no ¢opmynam (3.28). MHTerpanbHas yacTb
TaK)K€ BBIUMCIISIETCS C MCIIOJIB30BAHUEM IKCIIOHEHIIUATBLHOTO (hribTpa, HO 1o hopmyne (3.30).
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[Mopsimoxk ucnonbp3yeMoro (uiIbTpa ONpeAessieTcs YCIOBUSMH pemaeMor 3amaun. OOiiee
IPE/ICTaBICHNE OINEPAaTOPOB C IMOMOIIBIO AKCIIOHEHIMAIBHBIX (HIBTPOB Jaercs (HopMyIron
(3.33). IlogobHoe mpexacTaBieHUE SBISETCS NPUOIMKEHHBIM. OTHAKO yBETUYMBAs MOPSIOK
¢uIbTpa M yMEHbIIAs €ro MOCTOSHHYIO BPEMEHH MOXHO TEOPETHUYECKH CKOJb YrOAHO TOYHO
npuOJIM3UTECS K UCXOAHOMY orepatopy. Ha mpakTuke 3TO clenaTh HEBO3MOXKHO BCIIEJCTBHE
Hamuaus nomex. Jns ¢uipTpanmmu moMex HeoOXOAMMO YBEIHYHBATH MTOCTOSHHYIO BPEMEHH
(GWIbTpa U CHUKATH €ro MOPSI0K, YTO BJIEYET 3a COOOM CHIKEHHE TOYHOCTU IMPEICTABICHMSL.
[TosToMy mpu IpOEKTUPOBaHUH (PUITBTPOB HEOOXOIMMO HCKATh Pa3yMHBIH KOMITPOMHMCC.

2. XapakTepuCTHKAa OCHOBHBIX BUJIOB oOecrnieueHuss APM.

Tpenn — 310 BpeMeHHOH psa HaOIr0AaeMbIX 3HAUCHHUM mapameTpoB. [IporHo3upoBanue
TPEHJIOB IPEJCTABIAET COOOH MPOTHO3 M3MEHEHUs NapaMeTpOB Ha ONpPEAEICHHBIM MHTEpBal
IIPOrHO3a.

IIporHo3upoBaHue TPEHIOB ABIACTCA OAHOW M3 BAXKHBIX 3a4ad, KOTOPBIC IOJDKHO
BBITIOJIHATh MaTeMaTU4eckoe oOecleueHne ONepaTOPCKUX CTAaHIMM aBTOMATH3UPOBAHHBIX
CUCTEM.

[Tpu paboTe ¢ TpeHIaMU MaTeMaTHYECKOE 00ECIIeYeHNE ONEePaTOPCKO CTAaHLIUU MIPEXkKIe
BCEr0 JOJKHO OOecreyrBaTh MHTEPIONALUIO M AKCTPANOJISILHI0 AUCKPETHOTO psiia 3HAYCHHUH
napamMeTpoB. OJTO MOXKHO cJelaTh Ha OCHOBE OOpaOOTKM BpPEMEHHOTO psifa W3MEHEHHS
napaMerpa

Xy Xyy Xyp ey X
Ly by Ly s 1, (3.38)

HKCIOHEHIMATIBHBIM (GUIbTpOM. B pesynbrare OyaeT nmoiydeHa smnupudeckas Gopmyina

BPEMEHHOTI'O psiia

x(t,—A) = Zai(tk)ﬂ".
i=0
A>0

C nomomrsto dpopmyisl (3.39) mpu pemiaeTcs 3a/1a4a UHTEPIOJISIITINA BPEMEHHOTO

(3.39)

psana, mpu <0 _ 3agada dKcTpanoisanui. Ha ocHOBe yKa3aHHBIX 3a7au OCYIIECTBIISETCS
BU3yaIN3alisl HENPEPHIBHBIX T'paUKOB M3MEHEHHs MapaMeTpPOB Ha JUCILICE ONEpPaTOPCKOM
CTaHLIUU.

PaccmMoTpuM mamee 3amady TNPOTHO3UPOBAHUS HM3MEHEHHWH IapaMeTpoB OOBEKTa
ynpasieHus. Ilpexne Bcero oTMeTuM, YTO 33jaya MPOTHO3UPOBAHMSA OTIMYAETCS OT 3aJa4H
SKCTPANOIISAMKA TEM, YTO PEIIAeTCsS C HMCHOJIb30BAaHMEM MOJEIN OOBEKTa YIpaBICHHA. DTO
MO3BOJISIET MMOJIyYUTh TMPOTHO3 Ha OONBUIMIA WHTEpBal IPOTHO3UPOBAHHS, 4YeM IIpH
sKcTpanonmsun. Ilox skcTpamonsnueil MOHUMAaeTcsl OOBIYHO MPOTHO3WPOBAHWE HA OJUH IIar
nporiecca. [Iporao3upoBanue ¢ MOAEIbIO TO3BOJISIET MOMYYUTh MPOTHO3HBIE 3HAYSHUS MTPOLIecca
Ha MHOKECTBO IIIaroB BIIEPEI.

ITycte Mozmenbp mpolecca OMHMCHIBACTCS  OOBIKHOBEHHBIM AU depeHInalIbHbIM
ypaBHEHUEM

S ay(0) = Y (0)
i=0

B oneparopnoii popme mozens (3.40) umeet BUg

(3.40)

S bP
¥(t) = p(p)x(1), D(p)=-""—nr.
> aP

(3.41)
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[Ipu pemeHnn 3aa4u MPOTHO3UPOBAHMS MOJIENB IPOILECcca CTPOUTCS TaKUM 00pa3oM,

YTOOBI BXOJHOW CHTHAJ X(1)  Gpn Genbiv mymMoM. benblii mym — 3TO0 monHag
HeomnpeneaeHHOCTh. [loaTomy, ecnu ynanock onucarh ornepatopom (3.41) Bce 3aKOHOMEPHOCTH

dopmupoBanus HabIIOKaEMOr0 mporecca (t), TO BXOAHOH curHan Q) JOJKEH OBITH OEITbIM
mrymoM. B npotuBHOM citydae mozens (3.40) HemonHa 1 He0OOXOMMO JTOTIOTHUTENIBHO MTPOBECTH

MICCIICI0OBAHME MeXaHn3Ma (hOPMHpPOBAHUS CHTHATA (t ) Omnepatop (3.41), ya0BIETBOPSIOIINMA
YKa3aHHOMY BBIIIIE€ YCIIOBHUIO (x(l) — Oenblif 11y™M), HasbpiBaeTCst (HOPMUPYIOMIUM (GHIBTPOM
nporecca Y (1),

TIporHo3HOE 3HaUYeHHE mporecca (t+7) MOJTy9JaeTcsl Kak o0llee pelieHnue ypaBHEHUs
(3.40) bopmupyromero GpuabTpa

yit+1)=0(t, 1)+ Tx(t -7y (A)dA
0 , (3.42)

rue q)(t, T) — 00miee ;
pelieHre OTHOPOTHOTO YPABHECHUS;

w(4) _ BecoBas QpyHKIus oneparopa (3.41).
Oynkius  (3.42) sBugercs Choy4yailHOM, MMO3TOMY TNPUMEHMM K HEHl omneparuio
MaTeMaTH4YeCKOro oxuaanus. [Ipu 3Tom npumemM Bo BHUMaHUE CIIEAYIOILEE:

o0

M [x(t - Dy (A)d A :ﬁw&a-zﬁu@dzza

Mix(t - A)} =0,

TaK KakK

M{-}
rac — onepauml MATEMATUYCCKOT'O OKHUIAaHU .

B pesysnbTaTe MONYYMM, 9TO TPOTHO3 mporecca (t+7) OTpeieNisieTCsl pelleHneM
b
OJIHOPOAHOTO YpaBHEHUS

Zaiy(i) (t+1)=0,
i=0

(3.43)
7=0)

»' =y, i=0n-1

IIpH HAaYaJIbHBIX YCIIOBUAX (

(3.44)

Hauanbuble ycnosus (3.44) onpenensiorcs Ha oOcHOBe 00paboTku curHama ()
HKCIIOHEHIMATIBHBIM (PUIBTPOM.

[Tpouexypa mporaosa mporeccoB B MHOTOMEPHBIX TUHAMHYECKHX CHCTEMax CTPOUTCS
AHAJIOTUYHO.

B nacrosmee BpeMs Teopusi uppoBoit (UABTpAIIMU TPEACTABISIET COOO0M OOIIMPHBIN
pas3zen TeopuM aBTOMATHYECKOTo yrpaBiieHUs. Pa3zpaboTaHbl camble pa3sHOOOpa3HBIC (UIBTPHI
JUISL peIeHUs KOHKPETHBIX 3a1a4. Co3/1aHbl 001He Teopuu GUIbTpanui, 6a30BBIMU U3 KOTOPBIX
ABISAIOTCS Teopust GunbTpoB Bunepa, punbrpoB Kanmana, JlyenGeprepa u np. B nannoit pabore
ObUTM PAcCMOTPEHBI METOAB! OSKCHOHCHIMAIbHON (QUIbTpanuy, IMO3BOJSIONE MHOTYYUThH
JOCTaTOYHO NMPOCThIE U 3 (HEeKTUBHBIEC IUPPOBBIE PUIBTPHI.

IIporpammHoe o0ecnieueHre ynpaBjieHHs HelPepbIBHBIMH NPOLECCaMu

Kak mnpaBuio, Ha NPOMBIIUIEHHBIX MPEINPUATUSAX C KOHTPOJUIEpaMHU paboOTaroT He
IPOrPaMMUCTBI, @ TEXHOJOTH, XOpOIIO 3HarouMe crneuuduky OOBEKTOB YIpPaBICHUA U
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TEXHOJIOTUYECKOTo Mpoiiecca. [ omucanus mporeccoB OOBIYHO UCTONB3YIOTCS TAKHE SI3BIKH,
KaK SI3BbIK PEJICHHO-KOHTAKTHBIX CXeM, (PYHKIIMOHAIbHBIX OJIOKOB M TaK Jajiee, TeOpeTHUECKUe
OCHOBBI KOTOPBIX B3SIThl U3 METOJIOB aBTOMAaTUYECKOTO YIIPABIICHHUS.

Cpa3zy e moclie MNOSIBICHUS INPOrPaMMHUPYEMBIX YCTPOMCTB CHHMIKEHHE CIIOXKHOCTH
MPOrPpaMMHUPOBAHUS CTaJIa OJTHOM M3 TTIaBHBIX 3a00T BCEX pa3paboTUHUKOB.

WNuTepeceH MOMEHT BBIIEICHHS M3 OOIIEro JepeBa MPOTPaMMHBIX CPEACTB S3BIKOB
TEXHOJIOTHYECKOTO MPOrPaMMHUPOBAaHUSA. IJTO COOBITHE CTall0 Pe3ylIbTaTOM OCO3HAHUS
ocoOeHHOCTeN 3amad, crosumx mepen paspadorunkom ACYTII, u xemanuem npuOIM3UTH
AITOPUTMHUCTA-TEXHOJIOTAa K HAMUCAHUIO MPUKIAAHBIX Tporpamm. s ymoOcTBa TEXHOJIOTOB
IpPOrpaMMbl CTaJIM MPEACTABIATH B rpa@UueckoM BHJE, MPUBBIYHOM ISl MPOEKTUPOBILUKOB
ACVYTII: peneiino-koHTakTHBIX cxeM (RCS), dyHkmmonansHbeix 0510K0BBIX Auarpamm (FBD),
(SFC). K konmy 80-x rooB, Kak BEpIIMHA 3TOTO MOX0/1a, OblT paspaboran ctangapt IEC1131-
3. OmybnukoBaHHbIi B 1988r, OH BKIOYMI B ce0S 5 A3BIKOB TEXHOJOTHYECKOTO
MIPOrpaMMHUPOBAHUS: TIEPEUUCIICHHBIC BbIMe Tpadudeckue rmmoc TekcroBeie ST m IL. Ha
MOMEHT  CBOEro  MPHUHATUS  CTAaHAAPT  MCIHOJb30BI  COBPEMEHHBIE  TEXHOJOTUHU
IpOrpaMMHUpPOBaHUsl M CTaJl BaXHBIM OTallOM pa3BUTUS  SI3BIKOB  TEXHOJOTMYECKOIO
MPOrPaMMHUPOBAHUS, CYIIECTBEHHO OOJIETYMB pa3pabOTYMKaM  CO3/IaHHE TPHUKIATHBIX
Iporpamm.

BaxxHO OTMETUTH, YTO HCIOJIB30BAHHME JAHHOIO CTAHJAPTa MOJHOCTHIO COOTBETCTBYET
KOHILIETIIIMKM OTKPBITBIX CUCTEM, @ UMEHHO, JEIaeT Iporpammy A KOHTPOJUIepa HE3aBUCUMOU
OT KOHKPETHOTO 00OPYIOBAHMS - HU OT TUIIA IPOIECCOPA, HU OT ONMEPANMOHHON CUCTEMBI, HU OT
IJ1aT BBOJA-BBIBOJIA.

OpnHako, MOCTaBIEHHYIO 337a4y - CTaTh CPEACTBOM MPOTrPaMMHUPOBAHUS JIJIsi TEXHOJIOTOB
- A3BIKA CTaHAApTa HE PENIWIM W PEIIUTh HE MOIUIM, T.K. CTPYKTypa ONHUCAHUs aIrOpUTMa,
€CTeCTBEHHAsl MJIsi TeXHOJIoTa (IPUMEpPOM KOTOPOH MOXKET CIYXHTh I00as WHCTPYKIUS
oTiepaTopa-MalluHKUCTA), TPUHITUITAATBEHO OTINYACTCS OT CTPYKTYP s3bIKOB 1131-3.

B 90-x romax B MwHpe MNpOrpaMMUpOBAHHUS MPOMU3OIUIA HACTOALIAS PEBOJIIOIUSA,
CBSI3aHHAs C BHEJIPEHHEM OOBEKTHOM M KOMIIOHEHTHOU TexHoJoTuid. O HaKo, MepeBepHYB BECh
IPOrPaMMUCTCKUNA MHp, OHM JIMIIb BCKOJIBIXHYJIM IOBEPXHOCTb B «cTpane» ACVYTIL
3HAKOMCTBO C HOBEWIIMMH IMAaKeTaMU HECKOJbKHUX OYEHb M3BECTHBIX (PUPM pa3ouapoOBHIBAET -
HOBBIC TEXHOJOTHH HWCIONB3YIOTCS TMPEUMYIIECTBEHHO B TpadUyecKuX © MUPPOBBIX
uHTepdeiicax, MOYTH HE MOBJIMAB HAa BHYTPEHHIOIO OpraHu3anuio cucteM. [locnenuss pegakuus
IEC1131-3, ony6mukoBarnast B 1999 r, BooO1ie He oOparuia Ha HUX HUKAKOTO BHUMAaHUS, XOTS
P IIPOrPaMMHUPOBAHUU CHUCTEM PEAJIbHOTO BPEMEHM 3TH TEXHOJOTHH JAl0T MaKCHUMaJIbHBINA
apdexT. PakTHUECKH, NEPBOHAYAIBHO YIAUHbIM CTaHJAPT MPEBPATHIICSA celdyac B TOPMO3, a He
CTUMYJI Pa3BUTHUS CPEICTB TEXHOJIOTMYECKOTO TPOrPAMMHUPOBAHMS.

XapaktepHo, uto Haubosnee d>ddextuBHbie SCADA-cucTeMbl, Hampumep
Genesis32, B Ka4eCTBE BCTPOCHHOTO CPEJICTBA MPOrPaMMHUPOBAHMSI UCTIOJIB3YIOT He s13bIku 1131-
3, a pasnuuHble BapuaHThl Visual Basic - 00BEKTHOCTP M KOMIIOHEHTHOCTH SI3bIKA
MEPEBEUINBAIOT €0 «HETEXHOJOTMYHOCTH», HO €CTECTBEHHBIM JUISI AJITOPUTMUCTA-TEXHOJIOTA
TAKOM S3BIK HE ABJISAETCA.

Hcnonbs30BaHne COBPEMEHHBIX TEXHOJIOTHM MO3BOJISIET YK€ Celdyac cOo3/1aBaThb CUCTEMBI
pOrpaMMUPOBaHUs ACHCTBUTEIBHO IPY>KECTBEHHBIE JIJIs1 AITOPUTMHUCTA-TEXHOJIOra.

OCHOBO COBPEMEHHOM CUCTEMBI TEXHOJIOTHYECKOTO MPOTPAMMHUPOBAHHUS SBJISIIOTCS:

— 00BEKTHBIN OIXOI;

— KOMIIOHEHTHAas CTPYKTYpa;

— TEXHOJIOTUS «IIPOMEKYTOUHOTO CIOS» C MUKPOSIPOM;

— HENpoLeIypHOE TPOrpaMMUPOBAHUE.

OOBeKTHBIE TOAXOA - MOIHAS COBPEMEHHAas TEXHOJOTHS MPOSKTUPOBAHUS U
nmporpaMmmMupoBaHus, pazpadoranHas B koHIie 80-x romoB. K Hactosmemy Bpemernn ACYTII B
cuTy OOJIBIIION WHEPIIMOHHOCTU OCTAeTCsl OJHON M3 HaWMMEHEe OCBOCHHBIX ITOW TEXHOJIOTHEU
obOnacreii. OH  NOpakTHUYECKH HE  HUCHOJB3YETCSI B  CHCTEMax  TEXHOJOTHYECKOro
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IPOTPaMMHUPOBAHUS, a IPU OpPraHU3alMK YIpPaBICHUS «OOBEKTHOCTHY HE MOJHUMAETCS BBIIIE
YpOBHSL 3aABMXKKU U perynsaropa. [IpenmymiectBa OOBEKTHOrO IMOAXOJAa B CPaBHEHHH C
(YHKIMOHATIBHBIM JOKa3aHbl KaK TEOPETUYECKH, TaK W 15-JeTHeW MpakTHKOW ero
HCITOJIb30BaHUS.

B cucreme TEXHOJIOIMUECKOT0 MPOrpaMMHUPOBAHUS OUEHb BaXKHBI TaKUE IIPEUMYILECTBA
OOBEKTHOM TEXHOJOTMM KaK €CTECTBEHHBIN Mapajulelu3M OIHUCAaHUs IPOILECCOB, JETKOCTh
pacupeHuss Habopa (QyHKIMHA 6e3 U3MEHEHHsI CTPYKTYPBI CUCTEMBI (HalmpuMep, MpHU Mepexoie
OT HMH(QOPMAIMOHHOM CHCTEMbl K YHPAaBIAIOLIEH), MPOCTOTa PACUIMPEHUS CHUCTEMBI IpU
YBENIMYEHUH OO0beMa aBTOMATH3alMM O00BEKTa, APPEKTUBHOCTH TUPAKHPOBAHUSA Ha
aQHAJIOTUYHBIE OOBEKTHI.

KoMIioHeHTHass CTpyKTypa - COBpPEMEHHAs TEXHOJIOTHUS IOCTPOEHHUS IPOrpaMMHON
CHCTEMBbl U3 Habopa THUIIOBBIX JJIEMEHTOB (KOMIOHEHTOB). [l Bcex KOMIIOHEHTOB
pazpabarbIBaeTCsl  €AWHBIA MPOTOKON  B3aMMOACHCTBHS C  HCIOJHSIOMIEH  CHCTEMO,
MOJI30BATEISIMU U APYTUMH KOMIIOHEHTaMHU.

IIpu nporpaMmMHpoBaHUM KOHKPETHOTO KOMIIOHEHTA JI0CTATOYHO ONMCATh BHYTPEHHIOO
JIOTUKY €ro paboThl W pealu3allio YKa3aHHOTO IPOTOKOJIa, a BCE B3aUMOJCHCTBUS C
OKPYXEHHEM pPEAU3yeT HCIONHSIOMAs cuctema. lcroiap30BaHNME TEXHOJOTMHU CYIIECTBEHHO
COKpAII[AaeT CPOKH pa3pabOTKH U yBEIMYUBACT HAJIEKHOCTh IPOrPaMMHOT0 0OecTieueHMsl.

TexHONOTHA «IIPOMEXYTOUHOTO CIIOS» - COBPEMEHHAs TEXHOJIOTHS, 00ECTIeYMBAOIIAs
BBICOKYIO cTeneHb nepeHocumoctH 110 myrem co3pgaHus B IpOrpaMMHOM CUCTEME BHYTPEHHETO
CUCTEMHOI'O CJIOSI 1 MaKCHUMaJbHOW JIOKAIM3aLMM U CTaHAAPTH3aLMU €ro B3aUMOJIECHCTBUS C
ONEepalOHHONW CUCTEMOM.

MHorocnoiiHasi oOpraHu3anusi CHUCTEMBl IIOJHOCTBIO H30JIMPYET TEXHOJIOTMYECKYIO
jgoruky pabotsl mnpukiagHoro IO oOT uCHoNb3yeMBIX TEXHUYECKHMX M HHU3KOYPOBHEBBIX
IPOTPaAMMHBIX CPEJICTB, 00ECIIEUNBACT BHICOKYIO IEPEHOCUMOCTh MPOTrPaMMHOT0 KOMILJIEKCA.

«IlocneqHuM CIOBOM» JAHHOM TEXHOJOTHUH SBIISIETCS MCHOJIb30BAaHUE BUPTYAIBHBIX
MaIluH 00€CIeUYnBAIONINX MAKCUMAIbHYIO IEPEHOCUMOCTH MPOrPaMMHOT0 KO/,

HenponenypHsie s3bIKM - COBPEMEHHOE HANPABICHHE CUCTEMHOTO MPOTrpaMMHUPOBAHUSA,
NO3BOJIAIONIEE CKOHIIEHTPUPOBAaTh BHUMAaHKE pa3padOTUYMKa Ha ONMCAHUY IIeNIel U TIPaBUJl, a He
Ha MOCJIEeI0BAaTeIbHOCTH JCHCTBHM MO UX peanu3anuu (T.€. OMUCHIBACTCS «UTO JIENATh» BMECTO
«KaKk jenatb»). lcmomnb3oBaHWME HEMPOLEAYpPHOTO fA3bIKa OOECIeYMBaeT MaKCHUMAaJIbHO
BO3MOXXHYIO MPOCTOTY W TOHSATHOCTH MPOrpaMM Jjsi pa3paboTUMKaA-TEXHOJIOra, IMepeHocs
CJIOKHOCTH IIPOLEAYPHOM peaan3alii Ha CUCTEMHBIN YpOBEHb, YTO COKpallaeT TPYJAOEMKOCTb U
CPOKH pa3paboTKH, yBeIUIHBaeT HaaekHOCTH [10.

1.8. Jlexknus Ne 8, 9 (4 yaca)

Tema: «Opranuzanus paboT 1o co3aHuio U pa3Butuio UYCy.

1.8.1. Bonpocsl Jekuum:

1.06mue acnekTsl co3aanus u passutus UYC.

2.Cranguu cozmanus UVYC.

1.8.2. KpaTkoe cofep:kaHue BONPOCOB:

1.006muue acniekTsl co3aanus u passutus MY C.

4.1. TpeOGoBaHus K cUCTeMe B LeJIOM

4.1.1. WUYC TIII pomkHa NPOEKTUPOBATHCS KaK OTKpbITas Hepapxuyeckas
pacmpenelieHHas CHUCTEMa C HCIOJb30BAHUEM CTaHAAPTHBIX IPOTOKOJOB MEXKYPOBHEBOIO
oOMeHa.

4.1.2. Beibop crpyktypsl UYC, ¢dupmbl-nocraBumka I[ITK cucremsl, naTuukoB u
UCIIOJTHUTENIbHBIX MeXaHu3MoB (M) momkeH oCylecTBISATHCS Ha allbTEPHATUBHOM OCHOBE U
UMETh TEXHUKO-IKOHOMHUYECKOEe 000CHOBAaHHUE,

4.1.3. IITK kak 3apy0eXHOro, TaKk M OTEYECTBEHHOTO TMPOU3BOJICTBA JOJKHBI WMETh
ceprudukarsl ['occranmapra P® u, Kak mpaBuilo, OMBIT HCIOJB30BAaHUS HA aHAJIOTUYHBIX
o0BeKTax.
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4.1.4. Cucrema JI0JDKHA MPeTyCMaTpUBAaTh BO3MOXKHOCTh aBTOHOMHOU pabotsl [ITC Ha
Pa3IUYHBIX YPOBHSX.

4.1.5. JoOble OTKIIOYEHUS KAaHAIOB KOHTPOJSA MAapaMeTpoB, OMPEICISIONINX
B3pbIBOONIACHOCTh OOBEKTa, WM M3MEHEHHE MapaMeTpPOB CHUCTEMBI 3alUThl JOJKHBI
(UKCUpPOBATHCS CUCTEMOH.

4.1.6. JlomkHa OBITh TIPEAYCMOTPEHAa BO3MOXXHOCTh aBAapUHHON  OCTAaHOBKH
TEXHOJIOTUYECKOTO TpolLecca Mo (PU3NYECKHM KaHaJIaM.

4.1.7.1lpu co3maHuu CHCTEMBI JOJDKHA MPEAyCMaTpUBAThCS pa3paboTKa (ITOCTaBKa)
TPEHaXXePOB Il 00yUEHHsI OTIEPATUBHOTO U HKCIUTYaTaI[HOHHOTO TIEpCOHAA.

4.1.8. Ha Bcex YypOBHIX CHCTEMBl JOJDKHAa OBITh oOeclieueHa 3amura OT
HECAaHKIIMOHMPOBAHHOTO JIOCTyHna K ee¢ (QyHKIusAM u uH(POpMAIMKU C TOMOLIbIO Mapojei,
OTIpeAeNAIONINX MpaBa A0CTYIA, KIIYeH WIH IPYTHUX COCOOO0B.

4. 2. TpeGoBaHuUs K CTPYKTYpe CHCTEMbI
4.2.1. Ctpykrypa UYC I'TIIT nomkHa obecrieunBaTh:

- BBINOJHEHHE (YHKIMHA KOHTPOJS M ONTHUMAJIBHOTO YIPaBIEHHUS IPOU3BOJCTBOM B
LEJIOM;

- BBINIOJNHEHUE (YHKIMA KOHTPOISI W ONTUMAIBHOTO YIPABJICHHUS OTICIHHBIMU
MIPOU3BOJICTBEHHBIMU MOJIPa3AeICHUSIMU;

- BBINIOJIHEHWE (YHKIHWA KOHTPOJIS U ONTUMAJIHHOTO YIPABICHUS OTACIbHBIMU
YCTaHOBKAMHU U arperataMmy Kak Mpu HOpMaJlbHOM paboTe, TaK U B HEIUTATHBIX CUTYalIMSIX;

- BBOJI CUCTEMBI B JIEHCTBUE 10 YaCTSIM.

42.2. B UYC TTIII BblOensitoTCA TpU OPraHU3alMOHHO-TEXHOJIOTUYECKUX YPOBHS

KOHTPOJIS u yIpaBJICHUS:

1 ypoBeHb - YPOBEHb JIOKAJIbHBIX CUCTEM aBTOMATHUKH TEXHOJIOTUYECKUX OOBEKTOB OC-
HOBHOT'O M BCIIOMOTI'aT€JIbHOTO IIPOU3BOJACTBEHHOIO Ha3HaueHus. [lonb30BaTensiMu cuCTEMBI Ha
3TOM YpOBHE SIBJISIIOTCS AKCILUTyaTal[MOHHBIN M OOCITYKHUBAIOIIUN MEPCOHAN, OCYIIECTBIISIOMNN
HaJaJKy, MEpUOANYEecKoe OOCTyXHMBaHHE U TNPO(PUIAKTHUECKUE PAOOTHI TEXHOJIOTHUYECKOTO
000py/I0BaHus, CPEICTB U CUCTEM aBTOMATUKH;

2 YpOBEHb - YpOBEHb ABTOMATH3UPOBAHHBIX TEXHOJOTHUYECKUX OOBEKTOB (IIEXOB)
npousBoAcTBa. [lonp3oBaTensiMu cUCTEMbl Ha A3TOM ypoBHE sBisieTcs mnepcoHan OIIC u
PYKOBOJCTBO LIEXOB;

3 ypoBeHb - ypOBEHb (DYHKLIHOHHUPOBAHUS aBTOMATH3MPOBAHHOIO IMPOW3BOJICTBA IO
nepepaboTke rasza. [losbp30BaTensiMu cCTEMBI HAa JaHHOM ypoBHe siBisitorcst nepconan LITJIC u
TUPEKIHS.

4.23. B 3aBucumoctH OT KOHKpeTHON crTpykrypsl [TIII, TeppuTopuanbHOro
pPacroJIo)KEeHUsI TPOU3BOJICTBEHHBIX CTPYKTYpP, CTENEHH AaBTOMATU3ALUU TEXHOJOTHYECKUX
00BEKTOB, OPraHU3aMOHHO-TEXHOJOTHUECKUE YPOBHU KOHTPOJS U YIpPaBIECHUS MOTYT OBITH
00BEIMHEHEI.

4.2.4. OpranuzannoHHO-TeXHONOrnueckas ctpykrypa MY C npuBeneHa Ha pUCyHKe.

4.2.5. Ha mnepBoM ypoBHE YIpaBICHUS - YPOBHE JIOKAJIbHOWM aBTOMATHKH -
OCYILECTBIISICTCS yIpaBlieHHEe pabOTONH KOHKPETHOTO TEXHOJOIMYECKOro O0OpyNOBaHUSA JUIS
MNOJJEPKAHUS X0J/la TEXHOJOTHYECKOro Ipolecca B 3aJaHHBIX I'pPaHUIAX B OOBIYHOM pexHUMeE,
CHUTHAJIM3aLUsl HEHCIPABHOCTEW W 3ammra oOOpyJOBaHUS B aBAapUUHBIX CHUTYalMsX,
00CTyKMBaHUE TEXHOJIOTUYECKUX OOBEKTOB.

4.2.6. Ha Bropom ypoBHe ympasieHus - ypoBHe OIIC - Ha ocHOBe 3aJaHUI-yCTaBOK
ONpEAeNAOTCS  yCTaBKUM  PEXKHUMOB  pabOThl  KOHKPETHBIX arperaToB W  ammaparos,
OCYILIECTBIISIETCSl OINEPAaTUBHBIM KOHTPOJIb M AHAIM3 XOJa TEXHOJIOIMUYECKOIo Ipolecca,
COCTOSTHUSI 00Opy/IOBaHUS, OINEpPaTUBHOE PYKOBOACTBO W KOHTPOJIb 3a TPOBEIACHHEM
TEXHUYECKOTO M PEMOHTHOTO OOCIYXHBaHHA OOOPYHOBaHMS, TUCTAHIIMOHHOE YIIpaBJICHUE
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o0opynoBaHMEM B OOBIYHOM pEXHMME M HEIITATHBIX CHUTYalHMsX, COOJIOJCHUE 3aJaHHBIX
TEXHOJOTHYECKHUX PEKUMOB.

4.2.7. Ha tpetbem ypoBHe ympasieHus - yposae LIIJIC - onpenensitorcs onTUManbHbIe
TEXHUKO-IKOHOMHUYECKHE 3a/laHusl (IOKa3aTelH), OCYIIECTBISETCS KOHTPOJIb U aHaju3 HUX
BBITIOJIHEHUS], TIEPENAIOTCS 3alaHUSA-YCTaBKH Ui KaXKJOTO TEXHOJOIMYECKOro OO0BEeKTa,
dbopmupyetcst nadopmarus s nepenaydn Ha Bepxauid - LIITTY PAO "T"azmpom".

4.2.8. B UYC TITII cucremsl yrpaBieHHs HWKHETO YPOBHS JIOJKHBI paboTaThb
HE3aBUCHUMO OT COCTOSIHHSI CHCTEM YIIpaBJIeHUsI 0oJiee BHICOKOTO YPOBHS, oOecrieunBas padoTy
000py/IOoBaHUs B paMKaX 3a/IaHHBIX TPaHMUII.

Ha ypoBHe J10KaJIbHOM aBTOMAaTHKH BCE CUCTEMBI JOJKHBI pab0TaTh B aBTOMATUYECKOM
pexXHUME.
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4.29. B UYC T'OJI na Bropom u tperbeMm ypoBHsx ympasienus (OIIC, HITJIC)
JOJDKHO obecriedaTcs aBTOMAaTH3UPOBAHHBIM PEXUM PAa0OTBI C TMOCTOSIHHBIM JI€KYPHBIM
MEPCOHAIIOM.

4.2.10 Ha nepBoM ypoOBHE - YPOBHE JIOKaJIbHON aBTOMATHUKH - B CTPYKTYPE CHCTEMBI
JIOJDKHBI OBITh BHEIPEHBI CUCTEMBI YIIPABJICHHS ¥ POTHUBOABpUiiHOM 3amuThl (ITA3).

4.2.11. Hapymenue paGoThl MOJACUCTEMBI YIIPABICHUS HE JODKHO BIUATH Ha paboTy
noacucteMel 1TA3.
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4 2 12. lloncucrema ITA3 nomkHa UMETh pe3epBHPOBAHKME HA YPOBHE BCeX OJIOKOB
(MopyIieit); onmpenemnsomux ee paboToCIoCOOHOCTD.
4.3. TpeboBanus k pynknusam HYC
4.3. 1. TpeboBanus k pyuknusm Ha ypoHe L{IT/]C
VYposens LITJIC npeanazHadeH ajst KOHTPOJS U ONTUMAIBHOTO YIpaBIeHUs paboTOM
ran7n"om", npon3Bol CT3eHUBIII, CTPYKTypaMu 00Jiee HU3KOTO YPOBHSI.
OTOT ypOBEHb 00ECIIeUNBAET BHIITOJHEHHUE CIEAYIOUINX (GYHKINH.
-OIepaTUBHOE ONTUMAIbHOE yIIpaBieHue padOTON MPOU3BOJCTBOM B LIETOM;
- IIaHupoBanue padotsl noapazaenenuit 'TIIT;
- KOHTPOJIb 32 XOI0M TE€XHOJIOTHYECKOTO MpOIiecca;
- oomen unpopmarueii ¢ LITTY PAO "T"aznpom";
- Beneuue 0a3bl manubix [ TIIT.
(hopMUPOBaHUH JTUPEKTUBHBIX KOMAH/I ISl HU30BBIX CTPYKTYD.
4312 OyHkuuu mwiaHupoBaHus padbotel moapazaeneanit ['TIIT BemonHsSIOTCS B
ABTOMATU3UPOBAHHOM PEXHUME 10 3aIPOCy AUCTIETYEpa U BKIIOYAOT:
-pacdet u (OpMUPOBAHHE ONTUMAIBHBIX TUIAHOBBIX 33JaHUN JUII HU30BBIX CTPYKTYP
IpY U3MEHEHUH OOILEro IIaHa MPOU3BO/ICTBA;
- pacuer pe3epBOB MPOU3BOIUTEIBHOCTH HU30BbIX MOAPA3ICICHUN;
4.3.1.3 ®OyHKIUU KOHTPOJsS 32 XOJIOM TEXHOJOTHYECKOTO MPOIECCa BBINOIHSIIOTCS
NEePUOANYECKH B aBTOMAaTU3UPOBAHHOM PEXHUME U BKIIFOUYAIOT.
- IpueM HHQPOPMAIUH OT HIKHETO YPOBHS M MPEANPHUATUHN - CMEKHUKOB,;
- 00paboTka u npeacTaBiacHUE HHGOPMAITIH O paboTe MPOU3BOCTBA, BKIIIOUAs pacyeT
TOII , npou3BOAUTETHHOCTH, COCTABICHUE MAaTEPUATBLHOTO OaaHca;
- opmMHupoBaHUE U MeYaTh OTYETHBIX JOKYMEHTOB;
- MPOTOKOJIMPOBAHUE COOBITHUH;
- IMAarHOCTUKA COCTOSTHUSI TEXHUYECKHUX CPEJCTB BEPXHETO YPOBHSI, BKIIIOYAs CPEICTBA
nepesayn JaHHBIX.
4.3.1.4. Oyaxuun oomena napopmarmeit ¢ LIITAY PAO "T"aznpoM" BBIMOTHSAIOTCS B
ABTOMATU3UPOBAHHOM PEKUME U BKIIIOUAIOT:
- npueM 3aaanuii ot LITY;
- (hopmupoBanue u nepenavya nHpopmanuu no 3anpocy LITJY.
4.3.1.5. ®yHkiuu BeneHus 0a3bl JaHHBIX MPOU3BOCTBA BHITIOJHSIOTCS B
ABTOMATUYECKOM PEXHME U BKIIIOYAIOT:
- HETIpepbIBHOE OOHOBJICHHE ONEPAaTUBHOW YacTU 0aszbl JaHHBIX IO pe3yjbTaTam
paboThI mopa3aeneHHIA;
- IOUCK U TIpeJCcTaBlieHne NHPOpMaIuy;
- BEJICHUE apXUBa.
4.3.1.6. OmneparuBHas wuHbopmarus, nepenaBaeMas B LIIIJIC oT mpon3BoICTBEHHBIX
NOJpa3JIeNIeHuil , BKIIIOYAET B ce0s CIIeaYIONIe JaHHbIE:
- pacxo ChIpb4;
- pacxo[ 3HeproHocurenel (mapa, TOIUIMBHOTO ra3a, IEeKTPOIHEPTHH, BOJBI U T.1.);
- pacxo/l ¥ KaueCTBO TOBAPHOU (MJIM BBIXOAHOW) IPOIYKITHH;
- pacxoj cjaBaeMoro KOHJI€HCaTa;
- pacxo ra3za Ha COOCTBEHHbIE HYX/IbI;
- pacxoji BCIIOMOTaTeJIbHbIX MaTEePHUAJIOB;
- CUTHAJIM3alMsl O 3ara30BaHHOCTH Ha MMPOU3BOJICTBEHHBIX TUIOIIAIKAX;
- CUTHAJIM3aIMs O MOXape;
- CUTHAJIM3alMsl aBapuil OCHOBHOT'O TEXHOJOTHYECKOT0 000pyA0BaHUS;

- 3amachl CbIpbsi, MOTy(paOpHUKaTOB M TOBApHBIX MPOAYKTOB B MapKax, COCTOSHUE

OTIPY3KH. YKa3aHHBIM MEpeYeHb MOXET YTOYHATHCA B 3aBUCHUMOCTH OT cHenupuku
IIPOU3BOJCTBA.
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4.3.2. TpeboBanus K pyHKIUAM crucTeMbl Ha ypoBHe OIIC

Vposenr OIIC mnpenHasHauyeH [Jis KOHTPOJIA M ONEPATUBHOTO ONTUMAIBHOTO
ynpaBiieHus1 pabOTON 11€XOB, TEXHOJIOTMYECKUX YCTAaHOBOK, OT/AEIBbHBIX arperaroB, CUCTEM
JIOKaJIbHOM aBTOMATHKHU.

VYposenb OIIC obecrieunBaeT BHINOJIHEHHE CIEAYIONMX (QYHKIHMI:
- KOHTPOJIb TEXHOJOTUYECKUX MTPOLIECCOB;

- KOHTPOJIb COCTOSIHUS TEXHOJIOTMYECKOT0 000PYA0BaHUS;

- IACTAHLIMOHHOE YIIPABIICHHUE;

- BeZIeHHe 0a3bl JaHHBIX 110 TEXHOJIIOTHYECKOMY OOBEKTY;

- obmen uHpopmarnueii ¢ ypoaem LTTJIC.

Bee ¢ynkmun ypoHs OIIC BBIMONHAIOTCS aBTOMATHYECKH B PEKUME PEaTbHOTO
BpPEMEHU.

4.3.2.1. ®yHKIIUHA KOHTPOJISI TEXHOJIOTHYECKUX MPOLECCOB BKIIOYAIOT:
- IEPUOANYECKUN OIPOC KOHTPOJIJIEPOB U CUCTEM JIOKAJIbHOM aBTOMATHUKH;

- (opMupoBaHHE U TPEACTABICHUE ONEPATHBHOMY NEpCOHANY HH(POpPMAUU O
COCTOSTHUM TEXHOJIOTUYECKOTO Mpoliecca, 000pyA0BaHUS U HAPYIICHUH X0/1a TEXHOJIOTHYECKOTO
npolecca;

- MPOTOKOJIMPOBAHUE COOBITUIN U ACHCTBUN OMIEPATUBHOTO TIEPCOHAA;

- muarHoctuky cocrossHust KTC MYC, Bkmouas cpeactBa oOMEHa JaHHBIMU C
KOHTPOJIJIEPAMH M CUCTEMAaMHU JIOKAJIbHOW aBTOMAaTHKH;

- KOHTPOJIb 32 paboOTO CHCTEMBI POTUBOABAPUITHON 3aILUTHI.

4.3.2.2. OyHKUMU JUCTAHIIMOHHOTO YOPAaBICHHUS MPEIyCMAaTPUBAIOT BO3MOMXKHOCTH
BO3/ICHCTBUS Ha OOBEKT.

4.3.2.3. ®yHK1MU BeieHUs 0a3bl JaHHBIX BKIIOYAOT.
- HEmpepbIBHOE OOHOBJICHHME ONEPATUBHOW YacTH 0a3bl JaHHBIX B PEXHME PEaTbHOTO
BpPEMEHU;
- IOMCK U TpejcTaBIeHne HH(popMaIuu;
- BEJICHHME apXUBA.
4.3.3. TpeboBanus K QyHKIHSIM HA YPOBHE JIOKAJILHBIX CUCTEM aBTOMATHKH

Ha sToM ypoBHE BBINONHSIOTCS 3a/1auMl yIpaBieHHs] paOb0OTON OTAEIbHBIX arperaroB Win
TEXHOJIOTHYECKHX Y3JIOB B PEKUME PEaTbHOIO BPEMEHH.

KTC nokanbHOM aBTOMAaTHUKH, KakK MPABUJIO, IOJKEH IOCTABIATHCS KOMIUIEKTHO C
o0opymoBaHUEM.

YpoBeHb JTOKaIBHOW aBTOMAaTUKH 00€CIIEUYNBAET BBHITTOJTHEHUE CIICTYIONTUX (QYHKITAN:
- KOHTPOJIb 32 XOJ0M TEXHOJIOTHYECKOTO MPOIIECCa;

- YIIpaBJIEHUE arperaToM WJIA TEXHOJIOTMYECKUM Y3JI0M;

- pEryJIMpOBaHMUE;

- IPOTUBOABAPUITHAS 3aIIUTA;

- oOmen nnpopmarueii ¢ yposaem OIIC.

4.3.3.1. ®yHKIMHU KOHTPOJISI TEXHOJIOTUUYECKOTO MPOIECCa BKIIOYAKOT:

- IEPUOINYECKHI OIIPOC TaTYMKOB aHAJIOTOBBIX CUTHAJIOB;

- TEpUOAMYECKUH OIMPOC COCTOSIHHUSI OTCEKalolled apMaTypbl U 0OOpYIOBaHUS C
JTUATHOCTHKOW UX pabOTOCTIOCOOHOCTH;

- pacyer [EWCTBUTENIbHBIX 3HAUYCHUH H3MepseMbix mapameTpoB ¢ IIpoBepkoil Ha
HapylleHue MpeAYNPEAUTENbHBIX U aBAPUNHBIX TPAHMUII;

-nuarHoctuky cocrosiuus KTC.
4.3.3.2. @yHKIMY YIIPABJIECHUS arperaTroM WM TEXHOJIOTMYECKUM Y3JI0M BKIIIOUYAIOT:
- yOpaBlieHUE oOIepalusMi MycKa/ocTaHoBa (IO KOMAaHJaM C MECTHOIO MyJjbTa WU
ypoBHs OIIC);
-ipueM komanj oT ypoBHs OIIC;
- (hopMupoBaHKE U BbIJJaua YIPABISAIOMINX BO3JICHCTBUM;
- KOHTPOJIb BBIMIOJHEHUS KOMaH/I, TOJABAEMBbIX HA UCIIOJIHUTEIIbHBIE MEXaHU3MBI.
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4.3.3.3. @yHKIUY PEryIUPOBAHUS BKIIOUYAIOT
- pacyeT ynpaBJsONIMX BO3JACHCTBUI B COOTBETCTBUU C TEKYIIEH BEJIMYMHOMN MapaMeTpa
U YCTaBKU;
- (hopmupoBaHuE U BblAaua YIMPaBISIONIMX CUTHAJIOB;
- KOHTPOJIb 32 pa0OTOM UCIIOTHUTEIHHBIX MEXaHU3MOB.
4.3.3.4. ®yHKIMHU TPOTUBOABAPUIHOM 3AIUTHI BKIIOYAIOT:
- BBIIBJICHUE ABAPUIHBIX CUTYALIN;
- BblJ]aua ONepaTUBHOMY IIEPCOHAITY CBETOBOI M 3ByKOBOW CHUTHAJIU3ALIUHU O
HapYILICHUSIX;
- BBINIOJIHEHUE JICUCTBUI 11O MPOTUBOABAPUINHOMN 3aIIIHUTE.
4.3.3.5. lo;mkHa OBITH MPEIYCMOTPEHA BO3MOXKHOCTh peasin3aluu (PyHKIHA MpOCTOro,
KAaCKaJIHOTO M B3aMMOCBS3aHHOI'O PETYJIUPOBAHHUS MO THUIIOBBIM M CIIELUAJIbHBIM 3aKOHAM
peryaupoBaHusi.
4.3.3.6. JlomxHa OBITH TPEIYCMOTPEHAa BO3MOXXHOCTb peajau3aiuu  QyHKIUNA
MpPOrpaMMHO-JIOTMYECKOTO  YIpaBJIEHUsT TMpPU Olepalusax IyCKa-OCTaHOBA U ONEparusx
NEPEKIIIOUEHUs] TEXHOJIOTMYECKUX allapaToB, pealu3aldd MOpoUeAyp aBTOMaTHYECKOIO
BKIItOUeHUs pesepra (ABP).
4.4. TpeGoBaHus K BUJAaM o0ecrie4eHUH CHCTEMbI
4.4.1. TpeGoBaHUs K TEXHUUECKOMY 00ECIIEUEHHUIO
4.4.1.1. ObopynoBaHue, YCTaHABIMBAEMOE Ha OTKPBITHIX TUIONIAZKAX, B 3aBUCUMOCTH OT
30HBI PACIIONIOKECHHUSI O0BEKTA ITOJKHO OBITh YCTOMYMBHEIM K BO3ICHCTBHIO TEMIEPATyp OT
munyc 50 rpan.C no mmroc 50 rpaa.C u BnaxHoctu He MeHee 80 % npu temmnepatrype 35 rpaa.C.
4.4.1.2. IITK NYC nomxeH A0NMycKaTh BO3MOXHOCTh HapallMBaHHUs, MOJECPHU3ALUU U
Pa3BUTHSI CUCTEMBI, a IPU CAAa4Ye B IKCITyaTallMi0O UMETh pe3epB M0 KaHallaM BBOJA/BBIBOJA HE
menee 20 %.
4.4.1.3. B mocraBky [ITK momkHO BXOIUTE CEpBUCHOE 000pYyI0BaHKE, 00ECTICUNBAIOIIEE
BO3MOXKHOCTH OIIEPATHUBHOTO OOHAPYKEHHUS BBIIIESAIINX U3 CTPOS YCTPOMCTB U UX PEMOHT.
4.4.1.4. Bce aeMeHTHI, 00ECIICUMBAIONINE BBIMOTHEHUE (DYHKIIUH MPOTUBOABAPUMHON
3aIIUTHI, JJOJKHBI OBITH TyOJIUPOBAHBI.
4.4.1.5. JlaTyWikd, WCMOJb3yeMbIE B CHCTEME, JOJKHBI OTBEYaTh TpPEOOBAHUSIM
B3pbIBOOe3omacHocTU. [lpu BBIOOpE MJAaTYMKOB CIEAYET HCIIOJIB30BAaTh ammaparypy ¢
uckpoOe3onacHbIMU 1LensIMH. UyBCTBUTEIbHBIE 3JEMEHTHI JATYMKOB, CONPHUKACAIOLIUECS C
CEPOBOIOPOACOCPIKAIICH WM APYrol arpecCUBHON Cpenoil, JOKHBI OBITH BBHITIOJHEHBI H3
KOPPO3MOHHOCTOWKHMX MaTepuajoB JHOO i HX 3allUThl HEOOXOIMMO HCIOJIb30BaTh
pa3eNnuTeNy Cpea.
4.4.1.6. TlokazaTenu HAAECKHOCTH JaTYMKOB OOIIEITPOMBINUICHHOTO Ha3HAYCHUS
pPEKOMEHIyEeTCSl BBIOMPATh, OPHEHTUPYSACHh HA IOKA3aTed MHUPOBOTO YPOBHS U IIy4IIUE
00pa3Ibl OTEUEeCTBEHHBIX U3/ENIUN, 8 UMEHHO:
1) Bpemst HapaboTKu Ha oTKa3 He MeHee 100 TrIC. yac,;
2) cpok cinyx0bl He MeHee 10 Jer.
4.4.1.7. KoHTponp 3a mnapameTpamu, OIpPEAEIAIOLUMHU B3pblBoOnacHOE™ TeXHOIO-
THYECKUX 00BEKTOB B mozacucTeme [IA3, MOKEH OCYHIECTBIATHCS HE MEHEe, 4eM OT JBYX
HE3aBHCHUMBIX JIaTYMKOB C pa3JeIbHBIMH TOYKamMHu oTOopa. IIpuMeHeHHe MHOTOTOYEYHBIX
npuoopoB B nojacucteme [1A3 HemonmycTumo.
4.4.1.8. KoHTposiepsl MOJKHBI HMETh MOJYJIBHYIO apXHUTEKTYPY, MO3BOJISAIOLIYIO
CBOOOJIHYI0O KOMITOHOBKY KaHajJOB BBOJa/BbiBOJA. [Ipu HEOOXOAMMOCTH BBOJA CHUTHAJIOB C
JATYMKOB, HAXOJAIIMXCS BO B3PHIBOOIACHON Cpesie, JOMYCKAETCsl UCMOJIb30BaTh KaK MOAYJH C
UCKpoOe30nmacHbIMU BXOJHBIMU IEMSIMH, TaK M BHENIHHE Oapbepbl HCKPOOE30MacHOCTH,
pa3MeniaemMble B OTJEIbHOM KOHCTPYKTHUBE.
4.4.1.9. KoHTposib ypOBHA B €MKOCTSX CO CXWKEHHBIMU Ta3aMH U JIETKO
BocIuiaMeHsomumucs xuakoctsMu (JIBX) nomkeH npou3BOOUTHCS HE MEHEE, 4eM TpeMs
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HE3aBHCHUMBIMH JAaTYNKAMU C CHTHATH3AI[UEH BEPXHETO MPEAeTbHOTO YPOBHS HE MEHEe, YeM OT
JIBYX U3MEPUTEIICH.

4.4.1.10. IITK NYC u cpeacrsa u3mepeHus 10JKHBI UMeTh cepTudukarel ['occrangapra
P® u pazpenienve Ha mpUMEHEHHKE, BbIIaBaeMoe [ 0CropTexHaa30poM.

4.4.1.11. UcnonuurtenbHbie Mexanu3Mbl (MIM) moacucremsl 11A3 10MOIHUTENBHO 10JI-
KHbl HMMETh pPY4YHOM NPHUBOJ M yKa3zaTenu KpalHUX IIOJIOKEHUM, YCTaHaBIMBaeMbIe
HEMnocpeACTBeHHO Ha camux VM, a Takxke ycTpoiicTBa /Ui BBOAA 3TOM MH(OPMAIMH B CHCTEMY
C LIEJBI0 CUTHAIU3auu coctossana M.

4.4.1.12. Perynupyromue UM H0TKHBI CHa0KaThCS MO3UIIMOHEPAMHU.

4.4.1.13. Ilpu Bei6ope UM HEOOXOIMMO YUUTHIBAThH €r0 0€3011aCHOE COCTOSIHUE IS TIPO-
1[ecca Mpu OTKIIFOUECHUU MUTAHUS.

4.4.1.14. KoHTypbl peryJupyeMbIX MapaMeTpOB M3 4YHUCIA  ONPEACISAIOIIMNX
B3pPBIBOOMACHOCTh  MpoOIecca  PEKOMEHAYETCS  pealiu30BBIBATH HAa  MHIUBUIYaTbHBIX
perymnsTopax, MpelycMaTpUBAIOIIMX OBICTPYIO 3aMEHY BBIIIEAIIEH M3 CTpPOs ammapaTyphl.
Perynaropsl nomxHbel nMeTh HppoByto cBsa3b ¢ UYC 1, 1o BO3MOKHOCTH, TyOJIMpOBAaThHCS €€
CpEeICTBaMHU.

4.4.2. TpeboBaHHsI K MPOTPAMMHOMY OOECTICUEHUIO CUCTEMBI
4.4.2.1. ITIporpammuoe obecnieuenue (I10) MY C BkmrovaeT B cebs:
- cuctemHoe 10 (onepanioOHHBIE CUCTEMBI);
- uactpymentanbHoe [10;
- obmree (6azoBoe) mpukianHoe [10;
- cnennaibHoe nmpukiagHoe [10.
4.4.2.2.Cuctemuoe 110 nomkHOo obecrieunBaTh BhioHeHNe Beex Gpyrkuuii MY C.

Ha nepBom ypoBHEe 3TO noikHA OBITH ONEpallMOHHAs CHCTEMa pPealbHOrO0 BPEMEHH,
BPEMCHHBIE XapPaKTEPUCTUKU ¥ KOMMYHHUKAIMOHHBIC (CETEBBIE) BO3MOXHOCTU KOTOPOWA
YIIOBJIETBOPSIOT TPEOOBAHUSAM KOHKPETHOTO MPUMEHEHUS,

Ha BTOpOM H TpeTheM YpOBHSIX 3TO JOJKHA OBITH CETEBas OMEpAIMOHHAS CHUCTEMaA C
Pa3BUTBHIMH CpEICTBaMHU TMOAJNEPKKU 0a3 JaHHBIX peaJlbHOTO BpEeMEHH U Trpaduueckoro
uHTEepdeiica oab30BaATEIS.

OnepannonHeie cucteMbl Bcex ypoBHerd MYC momkHB UMETh CTaHAAPTHBIE OTKPBITHIE
CETEeBBIC TPOTOKOJIBI OOMEHA TaHHBIMHU.

4.4.2.3. WucrpymentanbHoe [IO nmomwkHO obecneynBaTh BBIMOJHEHUE (YHKIIMNA
KOHpUrypupoBanus (HacTpoiiku) OasoBoro mnpukiagHoro IO u co3gaHuMe CrHenUanbHOTO
npukiaasoro I10.

HaGop ¢yHkumii KoHQUTYypHpOBaHUs B 00ILEM cydae JOKEH BKIIOYaTh B CeOs:

- co3manue W BeneHue 0a3bl maHHBIX KoH(purypanuu (bJIK) mo BX0IHBIM/BBIXOIHBIM
CUTHAJIaM;

- KOH(QUI'ypHpPOBaHME aJTOPUTMOB YINpPABICHUS, PEryJIHpPOBaHUS M 3aIlIUTHl C
UCIIOJIb30BaHNEM CTaHIAPTHBIX (DYHKIIMOHAIBHBIX OJIOKOB;

- CO3/IaHH€ MHEMOCXEM (BHICOKAJPOB) Ui BU3YAIU3AIMH COCTOSHHS TEXHOJIOTMUECKUX
00BEKTOB;

- KOHQUTYPUPOBAHUE OTUYETHBIX IOKYMEHTOB (ParopToB, MPOTOKOJIOB);
- KOH(pHUTypUpPOBaHUE TPEHIOB UCTOPUU TTAPAMETPOB;
- KOH(pUTypUPOBaHUE CUCTEMHBIX U CETEBBIX MapaMETPOB.

CpenctBa co3maHusi crnenuanbHOro mnpukiaaHoro IO momwkHBI BKJIIOYATH B ceOs
TEXHOJIOTHYECKHE U YHUBEPCAIbHBIC SI3IKU MPOTPAMMUPOBAHMS U COOTBETCTBYIOLINE CPENICTBA
pa3paboTKu (KOMITUISITOPBI, OTJIATYUKH). TEXHOIOTHYECKHE SI3BIKHM MPOrPAMMHUPOBAHHUS
JIOJDKHBI cOOTBETCTBOBATH cTannapty [EC 1131-3.

4.4.2.4. bazoBoe mpuknagaoe [IO HomKHO oOecrmeunBaTh BBIMOJHEHHE CTAHIAPTHBIX
byakumii cootBeTcTBYIOMEro ypoBHss MYC (ompoc, usmepeHue, GuiabTpanusi, BU3yaIn3aIus,
CUTHANU3allUsl, PETUCTPAIUS U JIp.).
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4.4.2.5. CneunansHoe npukiagHoe [10 momkHO obOecreynBaTh BBITIOJHEHUE HECTaH-
JTapTHBIX (QyHKIUN cooTBeTcTBYIomEro ypoBHs MY C (cnenuanabHble alrOpUTMBbI yIIPaBICHUS,
pacueTsl U ap.).

4.4.3. TpeboBaHUs K TUHTBUCTUYECKOMY 00ECIIEYEHHUTO

4.4.3.1. Bce cooOmieHust M 3amnpochl, BbIJaBaeMble CUCTEMON OIEparopy, HaAMUCH Ha
BHJIC0-KaJpaxX JOJIKHBI IPOU3BOJUTHCS HA PYCCKOM SI3BIKE.

4.4.3.2. Bca poKyMeHTalMsi Ha CHCTEMY, BKJIIOYas OTIEJIbHBIE IAKEThl IMPOTPAMM,
JOJI’KHA OBITH Ha PYCCKOM SI3bIKE.

4.4.4. TpeboBaHHS K METPOJIIOTUIECKOMY O0ECIICUCHUIO

4.44.1. Metposorndeckoe obOecrieueHne JOHKHO OXBAaThIBaTh BCE CTAIUM CO3JaHUS
CHUCTEMBI, a TakKXe ee HKcIulyaTanuioo. Ha craguum BHEOpEeHHs [OKHA MPOU3BOIUTHCA
METPOJIOTHYECKasi AaTTEeCTAllMsl W3MEPUTENbHBIX KAHAJIOB CHCTEMBl M METPOJIOTMYECKHUX
xapakTepucTuk B 11esioM B cootBercTBUM ¢ ['OCT 8009-85. B mporecce skcrutyaTaluu A0MKHA
NPOU3BOAUTHCS ~ NEPUOAMYECKAas  IOBEPKA  H3MEPUTENBHBIX  KAHAJIOB  CUCTEMBl U
METPOJIOTUUECKUX XaPAKTEPUCTHK B LIEJIOM.

4.4.4.2. B u3aMepuUTelIbHbIC KaHAJIbI CUCTEMBI BXOASAT CIEAYIOIME KOMIIOHEHTBI: TATUUKH,
npeoOpa3oBaTeNy, YCTPOMCTBA CBSI3U C 0OBEKTOM (KOHTPOJUIEPHI), JIMHUU CBSI3H, TPOTPAMMHOE
obOecnieueHrne. B cocTtaB cuctembl paspemiaercs BKJIIOYATh BhIIIEyKa3aHHbIE KOMIIOHEHTHI,
npoueamue ['ocyrapcTBEHHYI0 OBEPKY HAa COOTBETCTBHUE JIEMCTBYIOIIEH HA HUX HOPMATHUBHO-
TEeXHUYECKOM JOKyMEHTallMu, YyTBepxkIaeHHoW [occranmaptom Poccuu, u wumeromeid B
nacnioptax (popmymnspax) OTMETKH O JOMyCKe K TPUMEHEHHI0. Bce KOMITOHEHTHI
U3MEPUTENIbHOTO KaHala JOJDKHBI OBITh 3aperecTpupoBaHbl B [OocydapCTBEHHOM peecTpe
CpPEACTB U3MEPEHUI U JOMYIIEHBI K TpUMeHEHUI0 B Poccuiickoi denepannu.

4.4.43. Opranuzanuio TOpPOBEACHHUS  METPOJOTMYECKOM  aTTecTalid  JIOJKEH
OCYIIECTBIISATh 3aKa34MK C MPUBICYCHUEM, MPU HEOOXOAUMOCTH, IPEIIPHUITHIA, BBITYCKAIOITIX
aTTECTyeMbl€ KOMIIOHEHTHI CUCTEMBI.

4.4.4.4. OCHOBHBIMH JOKYMEHTaMH, OINPEACISAIOMIMMU TpeOOBaHUA K TOPSIKY U
coJlep’KaHuI0 paboT MO METPOJIOrMYECKO aTTecTalluu U MOBEPKU CHUCTEMBI, TOJIKHBI SBISATHCS
nporpamMma 1 METOAMKa METPOJOTUUECKON aTTeCTal[Mi, METOJUKA MTOBEPKHU, a TAKXKE METOANKA
pacuera TMOTrpEUIHOCTEH, YTBEpXKICHHbIE (enepalibHbIM WM PETHOHAIBHBIM  OpraHamMu
l'occranpapra.

4.5. TpeGoBaHUA K HAIEKHOCTH

4.5.1. Hanme:XHOCTh BBITIOJIHEHUSI OCHOBHBIX (DYHKIIMI CHCTEMBI JOJKHA YIOBJIETBOPSTH
CJICIYIOIIUM TPEOOBAHUSIM:

1) cpenHsas HapabOTKa HA OTKa3:

- He
menee 20000
Jac.;

- He
Menee 20000
qac.;

-HE
menee 120000
Jac.;

- HE

6onee 0,5 gac.;

- 110 UH(OPMAITMOHHBIM (PYHKITUSM
- 10 YNPaBISIOMWUM QYHKIUAM
- 110 (PYHKIMSIM MTPOTHUBOABAPUNHON 3aLTUTHI
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2) cpeanee BpeMsi BOCCTaHOBJICHHUS (110
10001 QyHKIIUN)
- HE
menee 0,99;
-He
meHee 10
JeT;
- HE
MeHee |
roja.
3) ko3 PHUIUEHT TOTOBHOCTH IO
OCHOBHBIM (DYHKITUSIM
4) cpeqHUM CPOK CITYKOBI
5) mepuoOaMYHOCTh OOCTYKUBAHHS
4.5.2. Ilox 0TKa30M CUCTEMBI IIOHUMAETCS:
- ans “uHQOPMAIMOHHBIX (YHKIMHA - TpekpamieHue cOopa W BbIIAYd HHGOpMAIUH
olepaTUBHOMY IIEPCOHAITY, YBEIHUEHUE MOTPEUTHOCTH U3MEPEHHUH BBIIIIE MPEAETbHOM;
- 7S yIpaBISIONMX (QYHKIUHA - mpekpamieHne (popMHUpPOBaHUS KOMAaH] yIpaBJICHUS,
BbI/Iaya JIO’KHBIX KOMaH];
- ans (QYHKUMH TNPOTUBOABAPUMHOM 3allUTHI - OTCYTCTBHME KOMAaHJ 3alllUThl TpU
HACTYIUICHUH aBapUIHON CUTYallMU WM Bblauya KOMaH bl 3aIIUThI IPU €€ OTCYTCTBUH.
4.6. TpeboBaHUs K 3JEKTPONUTAHUIO U HJIEKTPO3AIINUTE
4.6.1. IMuranue [ITK NYC Ha Bcex ypOBHSAX MOJDKHO COOTBETCTBOBATH TPEOOBAHHSM
I[1YD u ucnonb30BaTh MOJAKIIOYEHUE K CETH AJIEKTPOIUTAHUS MO cxeme "3Be3na’" u K oOmieit
CETH 3a3eMJICHHUS.
4.6.2. Dnementsl I[ITK momxHBI COXpaHATh PabOTOCIIOCOOHOCTH MpPHU  CIEAYIOUINX
rapaMeTpax MUTAIOIEeH CeTH:
+ 10%
- Hanpsbkenue - 220 B
-15%
+ 1%
-vacrota -50TI1
-1 %.
4.6.3. IITK ypopus UIIAC pomxeH HWMETh pe3epBHbIE HWCTOYHUKUA MUTAHUA,
obecrneunBarone ero paboTocnocoOHOCTh B TeueHue 30 MuH.
4.6.4. 1ITK ypoBueir OIIC u nOKaJIbHON aBTOMATUKH JOJKHBI HMMETh pPE3CpPBHBIC
UCTOYHUKH MUTaHUs, 00eCreunBaronife ux padoTocrnocoOHOCTh B TeueHue 1 yaca.
4.6.5. Tlepexon ¢ OCHOBHOTO MCTOYHHKA NMUTAHUS HA PE3EPBHBIM W OOPATHO TOJDKEH
OCYILECTBIISATHCS aBTOMATUYECKH 0€3 MOTepu paboTOCOCOOHOCTH CHCTEMBI.
4.6.6. IITK NYC nomkHbl O0TBeUaTh TpeOOBaHUSIM Oe30MacHOCTH. BHeNIHuE 31eMeHTHI
nprOOpOB, HAXOAAIMINXCS O] HANPSHKEHUEM, JOJKHBI UMETh 3alIUTHOE 3a3eMJICHHUE.

5. O0mme TpedOBaHNS K CTPOUTEIbCTBY, MOHTAXKY M IKCILIYyaTAllHM CHCTEMBbI

5.1. OOBEMHO-IIJIAHUPOBOYHBIE PEUICHUS, KOHCTPYKIUS 3JaHUH M BCIOMOTATENbHBIX
COOPYKEHHI 711 CUCTEM YIPaBIIEHUs, UX pa3MEelIeHHE Ha TEPPUTOPUHU B3PHIBOMOKAPOOMACHBIX
00BEKTOB, OCYILECTBIIIETCSI HAa OCHOBE TpPEOOBaHMI NEHCTBYIOIIMX CTPOUTENBHBIX HOPM U
npaswi, [IYD u 1pyrux HOpMaTUBHO-TEXHUYECKUX TOKYMEHTOB.

5.2. IlomemeHnss ynpaBlieHUs CTpOATCS, Kak IIPaBHIIO,

B3pbIBOONIACHOW  30HBL. B OThenbHbIX,  00OCHOBAaHHBIX MPHUCTPAUBATh
HX K 3JaHUAM BO B3PBIBOOITACHBIX 30HAX.
B n1060Mm citydae 3anperniaercs:
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- pa3MCIICHUC HOMGH_IGHI/Iﬁ YIpaBJICHUA HAA WK IMOA B3PbIBOOIMIACHBIMHU IMOMCIICHUAMUA
U MIOMCIICHUAMUA HpHTO‘IHOﬁ W BBITSKHOM BCHTUIISIITUH,

- pa3MelleHue B OMEIICHUSAX YIpaBiIeHUs 000pyIOBaHUS, HE CB3aHHOTO C CUCTEMOM
yIpaBiIEHUS TEXHOJIOTUYECKUM ITPOLECCOM;

- pa3MeEIlEHNUE B IIOMEILECHUH YIIPABJICHUS YCTPOUCTB BOISHOIO U IapOBOIO OTOIJIECHUS,
MOKapHBIX BOJIONPOBOJIOB, TPYOOIPOBOIOB M BO3AYXOBOAOB C FOPIOYMMH M B3PHIBOOIIACHBIMU
MPOAYKTaMH.

5.3. TlomemeHust ympaBJeHWs JODKHBI ~ YYHTHIBaTh, TMPU  HEOOXOIUMOCTH,
CEPOBOJIOPOIO-COACP)KAUNE TMPOAYKIIUM MECTOPOKIECHUNW U  YIOBJIETBOPATH CIEIYIOLIUM
TpeOOBAHUSIM:

- OKHa JOJI’)KHBI 6I>ITB HCOTKPBIBACMBIMH,

- HUMCTH BO3AYIHIHOC OTOIUICHHUEC W B 000CHOBaHHBIX clIydyadx YCTAaHOBKH JJId
KOHAUITMOHUPOBAHUAA,
- BO3OYX, HO,I[aBaeMHﬁ B MMIOMCIICHUA YIIPaBJICHUSA, JOJKCH OBITE OYHIIICHHBIM OT I'a30B,

NapoB M TBUIM U COOTBETCTBOBATH TPEOOBaHMSM IO SKCIUTyatauuu obopyanoBanus MYC u
CaHUTapHBIM HOpMaM;

- TIOJIBI JOJKHBI OBITH HEANIEKTPOIPOBOJHBIMH;

- CpeICTBa MOKAapOTYIIEHUS JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSAM JAEHUCTBYIOIIEH
HOPMAaTHUBHO-TEXHUYECKOHN JTOKYMEHTALINH;

- B TIOMEUICHUM YIpPAaBJICHHS [OJKHA OBbITh MPEAYyCMOTpPEHA CBETOBas M 3BYKOBas
CUTHAJIM3allUsl O 3ara3OBaHHOCTH IPOM3BOJCTBEHHBIX NOMEIIEHUU U TEPPUTOPUU YCTaHOBKHU
BbIe 20 % HIKHEro KOHLEHTPAaLMOHHOTO penena B3pbiBoonacHoe™ (HKIIB).

5.4. Cpenctea UYC momKHBI pa3MemaThCsi B MeCTax, YIOOHBIX M O€30MacHBIX s
o0cIyXKUBaHUS, UCKIIOYAIOIINUX BO3ICHCTBIE MPOIYKTOB 3arpsA3HEHMS, MEXaHUYECKHE U APYTUe
BpEIHBIC BO3/ICHCTBHS, BIMAIONIUE HA TOYHOCTb, HAJIS)KHOCTh U OBICTPOACHCTBUE CUCTEM.

5.5. PaboThI 110 MOHTaXy, HalaJKe, PEMOHTY, PETYJIMPOBKE U UCIIBITAHUIO 3JIEMEHTOB
NYC na o0beKTe NOIDKHBI UCKITI0YAaTh MCKpooOpa3oBaHue. Ha mpoBeneHue Takux paboT BO
B3pbIBOONACHBIX  30HAaX  odopmisieTcss  HapsAA-IOMYCK,  pa3pabaThIBAIOTCS  MEpHI,
o0ecrieunBaromue 6e30nacHOCTh padoT. 3ampeniaeTcsi IpOBeICHUE MOHTAXHBIX, HAJIAOYHBIX
U PEMOHTHBIX pabOT B YCIOBHSX 3ara30BaHHOCTH.

5.6. K nananke u pemonty cpeacts UYC nomyckaroTcs TOJIBKO PaOOTHUKHU CITY>KOBI
aBTOMAaTH3allUy WM CHEUUaJIU3UPOBAHHBIE OpPraHU3allMd, HMEIIIHE COOTBETCTBYIOLIUE
JULCH3UU.

5.7. 3anopnas u peryaupyromas apmatypa MY C nocie peMoHTa 10JKHA NPOXOJUTh
UCTIBITAHUS Ha OBICTPOJCHCTBUE, MPOYHOCTh U TUIOTHOCTH 3aKPBITHSA ¢ O()OPMIICHHEM aKTOB
WJIM C 3aIIMChIO B IACIIOPTE WJIU KypHAJIE.

IleproagMYHOCTS pEMOHTA apMaTyphl PErJIAMEHTUPYETCSL.

5.8. Ilpu custuu cpeacte MUYC Ha peMOHT, HalagKy WM TOBEPKY JOJDKHA
IIPOU3BOIUTHCS HEMEUIEHHAS] 3aMEHA CHATBIX CPEJCTB HA UIEHTUYHBIE 110 BCEM ITapaMETPaM.

5.9. 3a mpaBmibHOCTBIO 3KcIUTyaTannn UYC nomkeH OBITh YCTaHOBJICH KOHTPOJIb
CIIy’)KOOM aBTOMAaTH3alMU NpeanpusaTus. JlomkeH ObITh COCTaBICH W YTBEPXKICH Ipaduk
MOBEPKU U PEMOHTa, onpenesieH oobem 3UII.

5.10. 3anpemaeTcst BeJeHHE TEXHOJIOTHYECKOTo Ipolecca U pabota 00opynoBaHUs C
HEHCIIPAaBHBIMU WJIM OTKJIFOYeHHBIMU cpeacTBaMu MY C, CBA3aHHBIMU C BBIITOJTHEHUEM

(GyHKUINH 3aIUTHL

B uCKImOUMTENBHBIX CllydasX, MO MNHCbMEHHOMY pa3pelICHHUI0 PYKOBOJIUTENS
OPEIIPUATHS, JONYCKAeTCsl KpPaTKOBPEMEHHOE OTKIIOUEHHE 3alUThl 10 OTIAEIbHOMY
napaMeTpy TOJIBKO B JHEBHYIO cMeHy. [Ipu 3ToM pa3pabaThIBaroTCsi OpraHH3alMOHHO-
TEXHUYECKHE MEPOTIPHUATHSA, 00eCTIeUnBaONINe 0€301MaCHOCTh MPOU3BOJICTBA PAOOT.

OTKIIFOUEeHNE NPENYNPEAUTEIbHON CUTHAIM3AIMY B 3TOM CIy4ae He JOIYCKaeTCsl.
5.11. TlpoexkTHast JOKyMEHTaIus, TEXHOJIOTMUECKUH pErjlaMeHT IpoLecca, METOUKA
BBITMIOJTHEHUS] U3MEPEHHM TOJDKHBI IPOXOAUTH 0053aTEIbHYI0 METPOJIOTUYECKYIO IKCIIEPTH3Y.
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OKcIuTyaTalnuss TEXHOJIOTHYECKOro O0O0BbekTa ©0e3 COONIOACHHS HACTOSILIEr0 TpeOOoBaHUS
3aIpeIaeTcs.
5.12. CpenctBa n3mepenuss MYC A0mKHBI NPOXOAUTh NEPUOAUUYECKYIO IOBEPKY B
COOTBETCTBUU C JCUCTBYIOIIECH HOPMATUBHO-TEXHUYECKON JOKYMEHTAIUEH.
6. Opranusanus pador no cozganuw UYC
6.1. Pacnipenesienne padoT ¥ MOPSA0K UX BbINOJHEHUS

6.1.1. Obmas koopauHaiusi paboT mo aBromartuzanuu, Bkiarouas HUP u OKP mo
pa3paboTKe CpeicTB U CHUCTEM aBTOMAaTHU3allH, PYKOBOJCTBO HAyYHO-TEXHHUYECKUMHU
nporpaMMamu, a Takke co3gaHue MYC KOHKpETHBIMH OOBEKTaMM, OCYLIECTBISECTCS
dbyHKIMOHATBHEIM  mioApazaenenneM PAQO  "T'asmpom", OTBETCTBEHHBIM 3a  YPOBEHB
aBTOMaTH3allMM BO  B3aMMOJEHCTBMM C  YIOpaBJIeHHEM IO 1epepaboTke rasa u
ra3oBOro KOHJICHCATa.

6.1.2. Koopaunauus paOOT MO KOHKPETHBIM MPOEKTaM U HAyYHO-TEXHHUYECKUM
nporpaMmMmam ocyiectsisercss CucremasiMu HTETpaTOpamu.

6.1.3. Cucremuble IHTErpaToOpbl BEPXHETO YPOBHS - UCIOJHUTENN HAYYHO-TEXHUYECKUX
MIporpamMM U OTPACIIEBbIX HHTETPUPOBAHHBIX HH(MOpMarimoHHo-ypassironux cuctem (MUYC) -
onpenenstorcd HayuHo-TexHuueckum CoBETOM 1O aBTOMAaTU3aLMU I YTBEPKAAIOTCS
pykoBoactBoM PAO "["aznpom".

6.1.4. Cucremubie Muterparopsl no coszganutro MYC cpenHero m HMKHETO YpOBHS
(TPOU3BOACTB - YCTAHOBOK - arperaToB) BEIOMPAIOTCS HA OCHOBAHWU KOHKYPCOB WJIN TE€HAEPOB,
IPOBOAMMBIX 3aka3uukoM, ['eHnpoexktupoBmukoM u CucteMHbIM MHTErpaTtopoM otpacieBoit
NNYC Bepxuero ypoBHs (Bkitouast ypoBeHb ['TIIT) u yrBepxxmarorcs PAO "T"azmpom".

6.1.5. Cucremnslii MHTerparop coBmMecTHO C 3aka3uukoM M ['€HIPOEKTUPOBLIMKOM
OCYILIECTBIISIET:

- OPraHU3alMOHHOE U TEXHUYECKOE PYKOBOICTBO co3nanuem Y C;
- ¢unancupoBanue padbot no coznanuro MYC;

- pa3paloTKy TeX3aJaHWil Ha CUCTEMY B LIEJIOM M Ha €€ OTJAEIbHbIC YacTH, a TaKKe
pa3paboTKy HOBBIX TEXHUUYECKHX CPECTB;

- TIPOEKTHUPOBAHUE CHCTEMBI C pa3pabOTKOW 3aJaHUN Ha MPOEKTUPOBAHHE B CMEXKHBIX
4acTax;

- OpPraHU3alLNI0 IKCIIEPTU3bl TEXHUUECKOHN JTOKYMEHTALINH;
- pa3paboTKy KCIUTyaTallUOHHOM JOKYMEHTalUH;
- OpraHM3aLUI0 00yYeHHS OTEPATUBHOTO U TEXHOJIOIMYECKOTO IIEPCOHANA;

- OpraHM3anuo paboT M0 MOHTAaXy M HAJIAJKEe CHUCTEMbl (COBMECTHO C MOHTaKHBIMU U
IyCKOHAJIaI0YHBIMU OPTaHU3aLUSIMH);

- IPOBEICHUE NIPEIBAPUTEIBHBIX UCIIBITAHUN U OIIBITHOM JKCILTyaTalluu;

- TpPOBEACHHE IPUEMOYHBIX MCHBITAHUM M BBOJ CHUCTEMBI B IPOMBIIUIEHHYIO
JKCIITyaTaluIo;

- rapanTuiiHoe conpoBokaenue MY C.
6.1.6. Pazpabotka MY C mpou3BOaUTCS IO CIEAYIOIICH cXeMe:
- pa3paboTka 3aKa3uuKOM HCXOAHBIX TEXHUUECKUX TPEOOBaHUI K CUCTEME;

- BBIOOp Ha KOHKYpcHOM ocHoBe CucremHoro MuTerparopa, myreM mpencTaBiICHUS
y4aCTHUKAMH KOHKypca TEXHHKO-KOMMEPUYECKUX IpeiokeHnil Ha co3nanue MY C, ¢ yuactuem
crenanuctoB PAO '"'azmpom", 3aka3zumka, ['€eHOIpOEKTHPOBIIMKA W CHEHHATU3HUPOBAHHBIX
¢upM 1o aBTOMATHKE.

- TpOBEJIEHHE BCEX JTAllOB W CTaaAud pa3pabOTKH CUCTEMbl B COOTBETCTBUHU C
JEHCTBYIOIMMH cTaHnapramu PO.

OxkoHYaTenbHBIA NEPEYCHb CTAJUM M OITANOB, NOPANOK HMX BBINOJHEHHSA U IEPEYCHb
nepegaBaeMoil 3aKka3uMKy HPOEKTHOM M SKCIUIyaTallUOHHOW JOKYMEHTAallUd OTpaXkaeTcs B
norosope Mexnay CucremHbIM MHTerparopom m 3aka3uMKOM M B TEXHHUYECKOM 3aJaHMM Ha
CUCTEMY.
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Pabotel mo koHdurypupoBanuio (Hactpoiike) ©6azoBoro IO IITK 3apyGexnoro
MIPOM3BOJICTBA JIOJKHBI BBITIOJIHATHCS B paMKaX MPOEKTa.

6.2. TpeOGoBaHUSs K TEXHHYECKOH JOKYMEHTAINH, NlepeaBaeMoil 3aKkazunKy

6.2.1. CocraB ® couepkaHHE TEXHHYECKOW ( BKJIIOYAs JKCILTyaTallHOHHYIO)
JTOKyMeHTaluu, mnepenaBaeMoii CucreMHbiM HHTerpatopom 3aka3dmKy, periiaMeHTHUPYETCS
JIEUCTBYIOIIUMH CTaHapTaMu PO.

VYuuteiBas crenuduky copemeHHbIX [ITK pexkoMmenayercs B kauecTBe 005S3aTEIbHBIX
dbopMHupOBaTH (B COOTBETCTBUU c I'OCT 34.201-89) CIIe YOI
nepeyeHb TOKYMEHTOB:

6.2.2. JlokymMeHTaIus1 00IIeCHCTEMHOTO Ha3HAYCHHUS:

a) o0I1Iee ONMMCAHUE CHCTEMBI,

0) BEZIOMOCTh TTOKYITHBIX HU3/CIINN;

B) JIOKQJIbHAs CMETA;

r) hopmysp.

6.2.3. JlokyMeHTalust OpraHu3aluOHHOTO 00SCTICUCHUS:
a) pyKOBOJICTBO TIOJIb30BATEIIS,

6.2.4. JlokyMeHTalUs TEXHUYECKOTO 00ECTICUeHUSI:

a) cxeMa aBTOMAaTH3aI1u;

0) omucanue KTC NYC;

B) cxema cTpykrypsl KTC NYC;

T) IIJIaH PacIoJI0KEHUs;

1) 3a/1aHM€ B CMEKHBIX YacTIX MPOEKTa;

€) cxeMa BHEIIHUX COSAMHCHHIA;

K) cxema (TabJyniia) MoAKIIOUEHUH;

3) cnenudukanys 000pya0BaHUs.

6.2.5. lokymeHTarus uH(OOPMAIMOHHOTO O0ECTICYCHUSI:

a) MepeueHb BXOIHBIX CUTHAIOB U JaHHBIX;
0) mepevYeHb BBIXOTHBIX CUTHAIOB U TOKYMEHTOB;
B) MHCTPYKIUS TI0 ((OPMHUPOBAHUIO M BEICHUIO 0a3bl JAHHBIX;
T') 4epTeXu PopM JOKYMEHTOB U BUICOKAPOB.
6.2.6. JlokyMeHTalus MaTeMaTHIEeCKOTO 00SCTICUCHHUS: a)
OIKMCAaHNE MTaPaAMETPOB.
6.2.7. B KOHKPETHBIX CIy4asX 3TOT MepeueHb MOKET ObITh PACIIMUPEH B COOTBETCTBHH C
YCIOBUSIMU IKCIUTYaTall|H.

6.3. TpeOGoBaHUA K MCXOJHOM TEXHUYECKON JOKYMEHTANIUN CUCTEMbI
6.3.1. OCHOBHBIM JIOKyYMEHTOM, nepeaaBacMbiM CucreMHomy HHTErpaTtopy, sBISIOTCS
"Ucxonnsie TpeboBanust kK UYC". DTOT JOKYMEHT JOKEH, B OCHOBHOM, (hOPMHPOBATHCS CAMUM
3aKa3uuKOM U COJEPKATh CIEAYIOIINE pa3ieibl:
- HAUMEHOBaHUE OOBLEKTA;
- ocHoBaHus 1i1d co3ganusg UYC;
- mens co3mannst UV C;
- KpaTKoe OMHcaHne 00BEKTa aBTOMATU3AIINN;
- TpeboBanus k UVC;
- IPUIIOKEHUS K JJOKYMEHTY.

6.3.1.1. B pasnmene "HammenoBanue oOnekra'
TEXHOJIOTUYECKOT'0 O0OBEKTA.

6.3.1.2. B paznene "OcnoBanus ans cozganust MY C" yka3bIBaroT MOJIHbIE HAUMEHOBAHHUS
JOKYMEHTOB, Ha OCHOBaHUH KOTOPBIX co3naercsa Y C, kem u Korza yTBep>KAeHbI JOKYMECHTHI.
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6.3.1.3. B pasmene "llens co3manmss MYC" yka3pBaroT cBeAcHHs 00 0OBEKTe
(MpOeKTUPYEMBbIIl MM MOAEPHU3UPYEMBIH), IeIb, KOTOpas JOJKHAa ObITh JIOCTUTHYTA
BBezieHneM MY C, HeoOX0IMMOCTh BBEICHUS CPEJICTB MPOTUBOABAPUITHOM 3aIIUTHI.

6.3.1.4. B pasznene "Kparkoe onucanne oObeKTa aBTOMAaTH3aIMU'" yKa3bIBAIOT TOIOJIO-

TUI0 O0BEKTa ¥ HA3HAYEHHWE €ro OTICNIbHBIX DJJIEMEHTOB, TIOXApO-U B3PBIBOOMACHOCTH
MOMEIIEHUIN U Hapy)KHBIX YCTAaHOBOK OOBEKTa, CBEJIEHUSI 00 YCIOBUAX HKCIUTyaTallMy O0BbEKTa

(HamMuue 3amnbUIeHHOCTH , BIXHOCTH WU Tp., a TaKXKE UX XapaKTEPUCTHK, ) M IapaMeTphbl
OKPYKaIOIEe Cpeabl.

6.3.1.5. B pa3gene "TpeboBanus k cucteme" yKa3bIBaIOT:

- TpeOOBaHUS K CTPYKTYpE U (PYHKITMOHHUPOBAHHUIO CUCTEMBI,

- TpeOOBaHMS K CHUCTEME CO CTOPOHBI TEXHOJOTMYECKOro TepcoHana (IoJib3oBaTemneit
CHCTEMBI);

- Tp660BaHI/I$I K II0Ka3aTC/IsIM Ha3HA4YCHU A,
- TpeOOBaHUs K OE30MaCHOCTH;

- TpeOOBaHUs K 3aIIKUTe MHYOPMAIIMH OT HECAHKIIMOHUPOBAHHOTO JJOCTYTIA;
- TpeOOBaHUs IO CTAHAAPTU3AIMHN U YHU(DHUKAIINN;
- JOIIOJITHUTCIIbHBIC Tp660BaHI/I$I.

6.3.1.5.1. B TpeGoBaHusAX 1O CTPYKType U (YHKIIMOHUPOBAHUIO CUCTEMBI TPUBOJIST.

- TpeOOBaHNUs K OPraHNW3aI[Md MECTHBIX CPEJICTB KOHTPOJIS U YIIPaBIICHNUS;

- TpeOOBaHUs K OpraHU3alyy pabOYHX MECT ONEPaTOPOB-TEXHOJIOTOB B TOMEIIEHUSIX
ynpasnenus: OIIC u HITAC;

-TpeOOBaHMA K pekuMaM (YHKIHOHUPOBAHUS CUCTEMBI (HETIPEpPBIBHBIH
KPYTJIOCYTOYHBIA WA TIEPUOTUUECKHH );

- ICPCICKTUBLI PA3BUTUA UJIN MOJACPHU3 AN 00BeKTa.

6.3.1.5.2. B TpeboBaHUSAX K CHCTEME CO CTOPOHBI TEXHOJOTHYECKOTO TEpcoHaja -
[I0JIL30BaTeIeil CUCTEMBI IMPpUBOJAT.

- KOJIMYECTBO pabOYMX MECT ONEPaTOPOB-TEXHOJIOTOB, X Pa3MEIICHIE U COCTaB;
KBAJTM(HUKAIMIO  ONEPaTOPOB-TEXHOJIOTOB (A7l  CYLIECTBYIOIIMX OOBEKTOB),
HEO0OXOAMMOCTh O0YyUEHHUS U CPEACTB IPOBEPKHU 3HAHUIA,

- pexuM paboThl TEXHOJOTHYECKOTO MepCoHaNa (UIMTETLHOCTh CMEH, BpeMs Hayala
KaXJIOM CMEHBI, KOJIMYECTBEHHBIN COCTaB CMEH).

6.3.1.5.3. B TpeOoBaHMAX K TIOKazaTeJssM Ha3HAUYCHHs MPHUBOIAT BO3MOXKHBIC
U3MEHEHHS B TEXHOJIOTMYECKOM periiaMeHTe OOBEeKTa, €ro CTPYKType, KOTOpble MOTYT
BBI3BaTh BHECEHUE M3MEHEHUH B 0a3y NaHHBIX win cTpykTypy UYC.

6.3.1.5.4. B TpeboBaHus 1O OE30MACHOCTH BKJIIOYAIOT TPEOOBAHUS MO 0OECIICUCHUIO
0€30MacHOCTH TPU IKCIUTyaTallid U PEMOHTE TEXHUYECKUX CPEICTB CHUCTEMBI (3aIllMTa OT

BO3/ICHCTBUIl AJNIEKTPUUYECKOTO TOKA, DJIEKTPOMATHUTHBIX MOJIEH, aKyCTHUECKHUX ITyMOB), IO
JOITYCTHUMBIM YPOBHSIM OCBEIICHHOCTH, BUOpAIUH.

6.3.1.5.5. B TpeboBaHusx K 3amure HHPOPMAIHMH OT HECAHKIIMOHUPOBAHHOTO

JOCTYTa YKa3bIBAIOT HEOOXOAMMOCTh 3aIUTHI U JKeJTaeMbli crioco0 3amuThl (apoib, KapTa,
KJIIOY U T.1.).

6.3.1.5.6. B TpeGoBaHusAX MO CTaHIAPTU3ALUK M YHU(PHUKAIMH YKa3bIBAIOT MepeueHb

TEXHUYCCKUX MW TIPOrpaMMHBIX CPEACTB, KOTOPBIC VYKE HCIIOJIB3YIOTCA Ha JaHHOM

OPEANPUATHH U KOTOpPBIE 3aKa3uMK OCBOMII U JKEJIAeT UCIOIb30BaTh B AaJbHENIIEH padore.
6.3.1.5.7. B nonosHuTeNbHBIE TPEOOBAHUS BKIIOYAIOT.

- TpeOOBaHUSI K OCHAILEHUIO CUCTEMBI YCTPOMCTBAMU (TpEeHAKepaMHu) JIst
0o0yJeHus

IIEpPCOHAIA;

* TpeOOBaHUS K CEPBUCHOM armapatype (CTeHaaM 1 mprudopam Jjist TPOBEPKHU

JJIEMEHTOB CUCTEMBI, UHCTPYMEHTAIBHOMY KOMILIEKCY JJI1 KOPPEKTUPOBKH IIPUKIIATHOTO
I10).
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6.3.2. Kpome "Hcxomnbix TpeboBanuii k UYC", CucremHomy MHTerpatopy HOKEH
ObITh TepelaH KOMIUIEKT JOKYMEHTOB OT | €HNpPOEKTHPOBIIMKA TEXHOJOIMYECKOIO OOBEKTa.
KommuiekT nomken conepkarh ClIeayonue JOKYMEHTHI:

6.3.2.1. [lepedyeHb BXOAHBIX CUTHAJIIOB KOHTPOJIS:

- IepeYeHb MapaMeTPOB, KOHTPOIUPYEMBIX IO MECTY;

- IEpeYeHb [IapaMeTPOB, KOHTPOJIUPYEMBIX AUCTAHIIMOHHO;

- IEPEYCHb BBIYUCIISIEMBIX 1APAMETPOB;

- IEpEeYEHb AUCKPETHBIX KOHTPOJIUPYEMBIX CUTHAJIOB.

6.3.2.2. IlepeueHb BBIXOJHBIX CUTHAJIOB YIPABJIEHUS U CUTHAIM3ALUY:

- IEpPEYECHb aHAJIOTOBBIX BBIXOJHBIX CUTHAJIOB C YKa3aHUEM UX HA3HAYCHHUS;
- IePEYEHb JUCKPETHBIX BBIXOIHBIX CUTHAJIOB C YKa3aHUEM MX Ha3HAYCHMUS.

6.3.2.3. IlepedeHb peryaupyemMbIX MMapamMeTpoOB WU KOHTYPOB PpETYJIUPOBAHHS C
yKa3zaHHEM PEryJIHpyeMOoro rnapaMeTpa U MECT YCTAaHOBKU MCTIONHUTEIbHBIX MEXaHU3MOB.

6.3.2.4. TlepeueHb THUIIOBOTO TEXHOJOTUYECKOTO OOOPYIOBaHMUS C JBYCTOPOHHUM
oOMeHOM HH(OpMAIIH (COCTOSTHUE 00BEKTA - CUTHAJIBI YIIPABJICHHS ):

- TepeueHb OTceKaTelled IOTOKOB (DJEKTPO3aJBUKKH U IHEBMOOTCEKATENH), C
yKa3aHHEM MECTa YCTaHOBKM OTCEKaTelsl, MX XapaKTEPUCTHK M XapaKTEPUCTUK BXOAHBIX U
BBIXOJIHBIX CUTHAJIOB;

- IepeyeHb AUCKPETHO-YIPABISIEMOT0 TEXHOJIOTHYECKOT0 000py1oBaHUs (HACOCHI, KOM-
npeccopsl, ABO, BEHTUIIATOPHI U T.1.).

6.3.2.5. AIropuT™Mbl aBTOMaTUYECKON 3aIUTHI, IPOrPAMMHO-JIOTHUECKOTO YIPABICHUS
(ecyii OHO MCTIONB3YETCS) U PETYIMPOBAHUS.

6.3.2.6. DcKH3BI UepTekKei TOKYMEHTOB 10 opMaM, IPUHATHIM Ha JaHHOM
HPEANPUATHH.

6.3.2.7. [1naH pacnoyoKEHHUsI OCHOBHBIX Y3JIOB 00BEKTa (TEXHOJIOTHYECKHE YCTAaHOBKH,
IIOMEIIeHue Npeodpa3zoBaTeseil, ornepaTopHas U T.1.) C YKa3aHUEM PacCTOSIHUSI MEXTy HUMH.

6.3.2.8. @yHKIMOHAIbHASI CXEMa C HAHECEHHUEM TOYEK KOHTPOJS M KOHTYpPOB pEry-

JUPOBAHMSA M YKa3aHHEM YCJIOBHH, XapaKTEPH3YIOIIUX COCTOSHHUE TpoIecca B ITHX TOUYKAX
(Temmnepartypa, 1aBIeHHUE U T.1.).
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2. METOAUYECKHUE MATEPHUAJIbBI .
1O MPOBEAEHUIO ITIPAKTUYECKHUX (CEMHUHAPCKUX) 3AHATUHU

2.1. [IpakTnyeckoe (cemuHapckoe) 3ansatue Ne 1, 2 (4 yaca).

Tema: «OcHoBHble onHsATHSI TY Cy.

2.1.1. Bonnpochl K 3aHATHIO:

1. Anamu3 ¢yHkumi, BoimonHseMsix MY C.

2.1.2. KpaTtkoe onucaHue NpoBOAMMOro 3aHATHS:

2.1.2.1. OTBeTHI Ha BOIPOCH CEMUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHSI.
2.2.2.2. IIpoBeneHnEe TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH

3aoanus ona nposedenus mexkyueco KOHMpOJisl YCne8aemocmu

1) B ocHOBe MH(DOPMAITMOHHOMN CHCTEMBI JICKHUT

+ cpena XpaHeHUs U IOCTyTa K JaHHBIM

- BBIYMCIUTENbHAS. MOIIIHOCTh KOMIIBIOTEPA

- KOMITBIOTEpHAs CeTh JUISI epeIayy TaHHbBIX

- METObI 00pabOTKH HHPOPMAITUH

2) uHGOPMALIMOHHBIE CUCTEMbI OPUEHTHPOBAHBI Ha

+ KOHEYHOTr'0 MOJIb30BaTelsl, He 00J1a/1al01ero BEICOKON KBamubuKkanmen
- IPOTPaMMHCTA

- cnenuanucta B oomactu CYB/]

- PYKOBOJUTEIS IPEITPHUSITHS

3) HEOTHhEMIIEMOM YacThIO JII000H HHDOPMAITMOHHOW CUCTEMBI SIBIISICTCS
+ 0asza JaHHBIX

- MporpaMMa Cco3/1aHHasi B cpefe pazpadborku delphi

- BO3MOXHOCTH Tiepe1aBaTh HHPOPMAIUIO Yepe3 HUHTEPHET

- IpOorpaMMa, CO3JaHHAasl C TOMOIIBIO S3bIKa IPOrPaMMUPOBAHNUS BHICOKOT'O YPOBHS

2.2. [IpakTnyeckoe (cemuHapckoe) 3ansitue Ne 3, 4 (4 yaca).

Tema: «H)OpMaLIMOHHBIE CUCTEMBI U ITPOLIECCHDY.

2.2.1. Bonnpochl K 3aHATHIO:

1.Pa3zpaboTka cTaTH4eCcKO SKOHOMUYECKOM MOJIENIN YIPABICHUS MPEIIPHUATHEM.
2.01eHKa ypOBHS KauecTBa HHPOPMAITMOHHBIX CUCTEM.

2.2.2. KpaTkoe onucaHue NPpOBOANMOIO 3aHATHS:

2.2.2.1. OTBeTHI Ha BOMPOCH CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHS.
2.2.2.2. IlpoBeneHue TEKYLIETr0 KOHTPOJIS yCIIEBAEMOCTH

3aoanus ona npogedeHus meKyuje2o KOHMPOJs YCneeaemocmu

1) TpagUIIMOHHBIM METOAOM OpPTaHU3AIUH HH(POPMAIIMOHHBIX CHCTEM SIBIISIETCS
+ apXUTEKTypa KIUCHT-CEPBEP

- APXUTEKTYpa KIHUEHT-KIUEHT

- ApXUTEKTYpa CEpBEP- CEPBEP

- pa3MenieHne Bcel nH(OpMaIK Ha OJJHOM KOMITBIOTEPE

2) nmepBbIM 11aroM B npoektupoBanuu UC siBisieTcst

+dopmanbHOE onucaHue MpeAMETHOM 00IacTu

+TI0CTpPOCHME TOJHBIX U HENPOTUBOPEUUBBIX Moaeieid MC

- BBIOOD sI3bIKA MPOTPAMMHUPOBAHUS

- pa3paboTtka unrepdetrica UC

3) moaenu UC onuchiBatoTCs, KaK MPaBUIIO, C UCIOJIb30BAaHUEM

+ s3bIka uml

- delphi

- CYBJ
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- SI3bIKA IPOTPaMMHUPOBAHUS BBICOKOI'O YPOBHS

2.3. [IpakTuyeckoe (cemuHapckoe) 3ansatue Ne 5, 6 (4 yaca).

Tema: «YnpaBiieHue OpraHu3alMOHHBIMU CUCTEMAMM.

2.3.1. Bonipochl K 3aHATHIO:

1.Pa3zpaboTka TUHAMHYECKOW SKOHOMHUYECKOW MOJICIH YIpaBJICHHUS OpPraHU3aIllMOHHON
CHCTEMOM.

2.3.2. KpaTrkoe onucaHue poBOIMMOro 3aHATHS:

2.3.2.1. OTBeThI Ha BOIPOCHI CEMUHAPCKOTO (TIPAKTHYECKOTO) 3aHSITHSI.

2.3.2.2. IIpoBeaeHrEe TEKYIIErO0 KOHTPOJIS YCIIE€BAEMOCTH

3aoanus ona nposedenus mexkyueco KOHMpOJis YCne8aemocmu

1) mo macmraby C moapaznensitorcs Ha

+ OIMHOYHEIE, TPYIIIOBBIE, KOPIIOPATUBHBIC

- MaJible, OOJIbIINE

- CTIOKHBIE, TIPOCTHIC

- 00bEKTHO-OPUEHTHPOBAHHbBIE U MPOYLE

2) CYB/ oracle, db2, microsoft sql server oTHOCSTCS K

+ cepBepaM 0a3 JaHHBIX

- TOKAJIbHBIM

- CETEeBbIM

- IOCTPENSAIIMOHHBIM

3) o cdepe npumenennst UC moapazaensroTcs Ha

+ cucteMbl 00pabOTKH TpaH3aKIUN

+ CHUCTEMBI OJIICPHKKU MIPUHATHS pELICHU

- CUCTEMBI JIS IPOBEICHUS CIIOKHBIX MATEMAaTUYCCKIX BBHIYUCIICHHMA

- SKOHOMHYECKHE CUCTEMBI

2.4. lIpakTnyeckoe (cemuHapckoe) 3ansitue Ne 7, 8 (4 yaca).

Tema: «KareropuaiibHble MOHATUSA CUCTEMHOIO aHAJIM3a aBTOMATU3UPOBAHHBIX CUCTEM.

2.4.1. Bonnpochl K 3aHATHIO:

1. HMccnenoBanue aBTOMATH3WPOBAHHON METOJIUKH HM3MEPEHUS BIUSHUS (PAKTOPOB B
MYJIbTUIUTMKATUBHBIX MOJEIIAX

2.4.2. KpaTkoe onucaHue NPpOBOANMOIO 3aHATHS:

2.4.2.1. OTBeTHI Ha BOMPOCHI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHS.

2.4.2.2. IlpoBeneHue TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH

3aoanus ona npogedeHus meKyuje2o KOHMpPOJs YCneeaemocmu

1) cocTaBneHre cMeThI U OIOKETa MPOEKTa, ONpeIeIeHNE TOTPEOHOCTH B pecypcax,
pa3paboTKa KaJIeHJapHBIX TUIAaHOB M rpaduKOB pabOT OTHOCATCS K (aze

+110ATOTOBKHM TEXHUYECKOTO IIPEI0OKEHUS

- KOHLIENTyaJIbHOM

- IPOEKTUPOBAHUS

- pa3paboTKu

2) cOOp UCXOIHBIX JAHHBIX U aHAJIN3 CYIIECTBYIOLIETO COCTOSIHHSI, CPAaBHUTEIbHAS
OLICHKA aJIbTEPHATUB OTHOCATCS K (aze

+ KOHLENTYaJIbHOU

-TIIOJrOTOBKU TEXHUYECKOTO MPEAI0KEHUS

- POEKTUPOBAHUS

- pa3paboTKu

3) Hanbosee yacTo Ha HaYaNbHBIX (pazax pazpaborku MC nomyckaroTces cieayromnme
OLINOKHU

+0IMOKH B ONpEeIETICHUN HHTEPECOB 3aKa3unKa

- HETIPaBUWJIbHBIN BBIOOD S3bIKA MPOrPAMMHUPOBAHHUS
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- HenpaBwiIbHEIN BeI00p CYB]]
- HeTIPaBUJIBHBIH TTOAOOP MPOTPAMMHUCTOB

2.5. lIpakTnyeckoe (cemuHapckoe) 3ausitue Ne 9, 10 (4 gaca).
Tema: «OcHOBHBIC TIOHATHUSI 00 ABTOMATH3UPOBAHHBIX CUCTEMAX YIIPABICHUS.
2.5.1. Bonnpochl K 3aHATHIO:

1.IIpuHIMIIBI aBTOMATH3AINH YIIPABICHUSI.

2.Pa3zpaborka ACY

2.5.2. KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:

2.5.2.1. OTBeTHI Ha BOMPOCH CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHS.
2.5.2.2. IlpoBeneHue TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH

3aoanus ona npogedeHus meKyuje2o KOHMpPOJs YCneeaemocmu

1) uro Bxoaut B pynkumuu ACY TIIL

+cOop nHpOPMAIHK O TEXHOJOTUUECKHX MapaMeTpax U COCTOSTHUH 000pYA0BaHUS
+Benenue 06a3bl JAHHBIX PEATbHOTO BPEMEHU

-BBIBOJ IaHHBIX Ha Me4YaTh

- HaOJII0ICHKE 3 POU3BOACTBEHHBIM IPOLIECCOM

2) B coctaB ACY TII Bxonut

+uH(popMaIMOHHOE 0OecrieueHne

-CpeACTBa BHIYMCIUTEILHON TEXHUKU

-yIpaBJICHUE TPAHCIIOPTOM

+opraHu3alroHHOE o0ecreuyeHne

+MeTposoruieckoe o0ecrneyeHmue

3) undopmanuonnoe odecnieueHue ACY TII BxiarogaeT
-HCTIOTHATEILHBIC YCTPOUCTBA

+3J1eKTPOHHBIE aPXUBHI TaHHBIX

+cucrema KoIupoBaHus HHPOPMAITHH

-MeTo/ibl GUIbTPALIUU CUTHAJIOB

2.6. IIpakTnyeckoe (cemuuapckoe) 3ausitue Ne 11, 12 (4 gyaca).
Tema: «KonuenryansHoe moaenuposanue 1Y Cx.
2.6.1. Bonnpochl K 3aHATHIO:
1. Ucnonb3oBanue (GpeiiMOB U CIIOTOB TSI IPEACTABIICHUS 3HAHUH.
2. OnucaHue CEMaHTUYECKUX CETEM.
2.6.2. KpaTkoe onucaHue NpoOBOANMMOIO 3aHATHS:
2.6.2.1. OTBeTHI Ha BOMPOCHI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHS.
2.6.2.2. IlpoBeneHue TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH
3aoanus ona npogedeHus meKyuje2o KOHMpPOJs YyCneeaemocmu
1. Ecnu Ni - 94Mc0 TOTEpSHHBIX 3asBOK, Nj - YHCI0 00CITY>KEHHBIX 3aBOK, TO
BEPOSATHOCTbH MOTEPHU 3aIBOK OMPEEISIETCS BEIPAKEHUEM:
+ a) p=Ni/(Ni + Nj)
b) p=N1/(Ni + Ni)
¢) p=Nj/(Ni + Nj)
d) p=1 - Ni/(Ni + Nj)
e) p=1 + Ni/(Ni + Nj)
2. YTo Ha3bIBaETCA MOJICTIUPOBAHUEM:
+ a) 3aMelIeHue OJJHOTO 0OBEKTa IPYTHM C IENbIO MOTYISHHS] HHPOPMAIIH O
BaXHEHMIIINX CBOWCTBAaX 00BbEKTa OPUTHMHANA C TIOMOIIbIO 00BEKTa-MOENN
b) cyxneHue o KakoM-1100 YaCTHOM CXOJCTBE JIBYX 00BEKTOB
C) BCE TO, HA UTO HalpaBJeHa YeJIoBeUYeCcKas AeSITeIbHOCTD
d) o6bekT 3amecTuTeNbh 00BEKTa OPUTHHANA, 00SCTICUMBAIONINI U3yUEHUE CBOMCTB
OKpYKarloIle Cpeabl
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€) oIpe/ieIeHHbIe IPEICKa3aHmsl, OCHOBBIBAIOLIHECS Ha HEOOIBIIOM KOJINYECTBE
OTIBITHBIX JIaHHBIX, HAOIIOACHUI
f) mpoekTupoBaHue pealbHON CHCTEMBI
3. ®opManusM, ONUCHIBAIOLINNA CTPYKTYPY U B3aUMOJICUCTBUE MAPATIIETBHBIX CUCTEM U
IPOIIECCOB, HA3BIBAETCH ............
+ a) cets [leTpu
b) aBToMaT Mypa
¢) aBTomMaT Mwim
d) acuHXpOHHBII aBTOMAT
€) CHHXPOHHBIM aBTOMAT
f) BepoSITHOCTHBII aBTOMAT
g) JoTuYecKas cxema

2.7. llpakTnyeckoe (cemuuapckoe) 3ausaitue Ne 13, 14, 15 (6 yacos).
Tema: «ABTOMaTU3MPOBAHHBIE PA0OYHE MECTAY.

2.7.1. Bonnpochl K 3aHATHIO:

1.Ha3nauenue APM B unrerpupoannoit Y C
2.XapakTepuCcTUKa OCHOBHBIX BHIOB oOectieueHusi APM.
2.7.2. KpaTkoe onucaHue NPpOBOANMOIO 3aHATHS:

2.7.2.1. OTBeTHI Ha BOMPOCH CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHS.
2.7.2.2. IlpoBeneHue TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH
3aoanus ona npogedeHus meKyuje2o KOHMpPOJs YCneeaemocmu
1) uro He BXxoauT B pyHkiuu MYC

- KOHTPOJIb COCTOSIHUSI YIIPABIIIEMOTO O0bEKTa

-00MEH JTaHHBIMH C BHEIITHUMH CHUCTEMaMHU

- yOpaBlieHUE CIEeNUATU3UPOBAHHBIMU PUOOpaMu

+ 00paboTka 1 cOOp TaHHBIX

2) cnienmduka MY C Brimrovaer B ceOs

+ paboTa B pealbHOM BpeMEHH!

+orpaHnyeHus o pecypcam

- IPOU3BO/ICTBEHHO-XO35CTBEHHYIO WM UHYIO JESTEIbHOCTD
- 00;1acThi0 (QYHKIIMOHUPOBAHUS TIPEATPUATHS

+ yCTOHYHMBOCTB K COOSIM

3) maremarnueckue 3anaun MY C

+ Bepudukanus paboTsl

- aBTOMaTH3a1uUs HHPOPMAIIMOHHBIX MTPOLIECCOB

+ TeHepanus TeKCTOBBIX MOKPBITUI

+ BBIOOp ONTUMAILHON KOH(GUTYpaITUN

- BOCTIPOM3BEICHUE U PErHCTpalus HHPOPMALUU

2.8. IIpakTnyeckoe (cemuHapckoe) 3ansitue Ne 16, 17, 18 (6 uyacos).

Tema: «Opranuzamnus padboT 1o co3ganuto u pazButuio UYCy.

2.8.1. Bonipochl K 3aHATHIO:

1.00mue acnekrtsl cozmanus UYC.

2.Craguu coznanus UYC.

2.8.2. KpaTrkoe onucaHue NpoBOIMMOro 3aHATHS:

2.8.2.1. OTBeTHI Ha BOIPOCHI CEMUHAPCKOTO (TIPAKTHYECKOTO) 3aHSITHSI.

2.8.2.2. IIpoBeaeHnEe TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH

3a0anus ona nposedenus mexkyueco KOHMpOJis YCne8aemocmu

1) pa3paboTUnK TOHKEH YCTAHOBUTH U JJOKYMEHTHUPOBATH B BUJIE TPEOOBAHUM K 11O
CleyroIue CenupUKalud U XapaKTePUCTUKH

+ (pyHKIIMOHANTBHBIC ¥ BO3MOKHBIE CIIEITU(DHUKAITAN
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+ BHemHue cBs3u ¢ equnuueit [10

- COBMECTHMOCTH C omnepanmonHoi cucremoir Windows

- Bpems otkiinka [10

2) cornacHo ctanaapty ISO 12207 nabop kputepues, Uiu yCIOBUM, KOTOPHIE TOKHBI
OBITH YJIOBJIIETBOPEHHI JIJISl TOTO, YTOOBI KBATU(HUIIUPOBATH IPOTPAMMHBINA MTPOIYKT KaK
MOTYUHSIONIHICS (YIOBIETBOPSIONINI YCIOBUSAM) €r0 CIeU(PUKAIUSAM U TOTOBBIH JJ1s
UCTIOJIb30BaHUs B IIEJIEBON OKPYKAIOIIEH cpelie, 3TO

+ KBaIM(UKAITMOHHBIC TPEOOBAHMS

- cucTema crienu(puKanui

- Ha0Op KPUTEPHUEB U crieUPUKAIII

- TEXHUYECKOE 3aJJaHue

3) MeTonoorus ObICTPOH PazpabOTKH MPUITOKEHUH HCIIOIB3YETCS ISl pa3padoTKu

+ HeOonpimx NC

- TunoBbix UC

- IPUJIOKECHHI, B KOTOPHIX MHTEep(hElC OIb30BaTEINS SIBIISETCS BTOPUIHBIM

- CUCTEM, OT KOTOPBIX 3aBUCUT 0€30MacHOCTb JIIo/IeH
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