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NPEJHWCJ/IOBHUE

IlanHas KHHra siBAsieTcsl yueGHEIM MOcCOOHeM Mo Kypcey
«lyosibllHe CHCTEMBL YITPABNEHHA» 115 CTYAEHTOB CrelHanLHOo-
¢l «ABTOMATHKA M TelleMeXaHHKa» ¥ MOXKeT OLITL peKOMernio-
nana TAKIKE CTYAEHTAM APYrux cheruansyHocTell, W3ydaiommMm
IOHPOCH TIOCTPOENHS! JITOOEIX CNOMKHBIX aBTOMATH3HPOBAHHBIX
cnetem obpaGotke mndopManuuH M ynpasnesns. B ocHoBy
KINCH TIOJ0KEH KYPC JEKIHH, 4HTaeMbIX aBTopaMH Ha ¢a-
KV/ILTeTe aBTOMATH3ALMH yrpaBieHus JlenHHrpajgckoro Moau-
108 yecKkoro uHeTHTyTa M. M. M. Kamunuua. TpynHoctH
Hallicalusl ganHoro yvyeGHOro mocoGHs BO MHOrOM Ompeje-
JNIch  CHEAVIONAMH TIpHYMHamu: 1) B Hactosmee BpeMs
JnrepaTypa mo TeopuH Gonpliux cHerem ynpasnerusi (BCY)
HWJICTaBIeHa MHOrOUYHCJAEHHBEIMH CTAaThSIMM, MOHOTpaduaMH,
KNTOpLle 3aTParHBaloT JMINL OTAENbHBIE CTOPOHLI MpobJeMa-
tinit BCY, He zjaBasi 1eJl0CTHOrO, €BS3HOTO 0 HHX MpescTaBJe-
iy 2) cama teopusi BCY HaxomuTes B CTafAMH HHTEHCHBHOTO
PiBHTHS B Janeka oT CBOero 3aBepiuienusi; 3) Kpyr sajau,
aIOCHIUXCA K 3ToH TEOpHH, O4eHb pasHoolpasen W pasiu-
‘wicTcs KaK CONepXKAHHEM, TaK H METO#aMH pelueHHs.

I3 cBsIsM € 9THM MPH HAMHCAHHK JAHHOrO yueGHOro nocobus
NRTOPEL CTPEMHMNHCL 0TOOpaTh Te JOCTHXKEHUS COBPEMEeHHO
rcopun BCY, KoTopele, ¢ OfHOE CTOPOHEI, B HauboMbILIelH CTe-
11l COOTBETCTBYIOT YTBEPIKIEHHON mMporpaMme Kypca, a €
APYIrol — MOJYYHJIH [IHPOKOE MPAaKTHYECKOe NPHMeHeHHe MpH
[UINICHHH  PA3NIMYHBIX  CHCTEMOTeXHHYECKHX 3afad, BO3HHKas
wnmx npH npoexktiposanuu BCY. OpHOBpeMEHHO € STHM
I yueGHOM MOCOOMH H3JaraloTcsi HOBBIE METOHbI, OCHOBaH-
mac na urgopmManHonHoM noaxone K aHanusy BCY ¢ neasio
114pa60TKH Y OYAYIIHX CHenManHcToOB eauuoil yHHBepcansHokH
KONNCTIIHK  YIIpaBJeHus, BHITEKAIOLeH H3 OCHOBHBIX TIOJIO-

nennii MATEPHANHCTHUECKOH AHANEKTHKH. [IpH H3NOKennu
Mitepiana npepnoJaraerTcs, 4To CTYAeHThl 3HAKOMBI C cofep-
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KaiueM KypcoB «TeopHsi aBTOMATHHECKOro YNpaBIEHHS»,
1ludposas BhUHCAHTEILHAS TEXHHKa», «Tenemexannkar, «Hc-
caenosanye onepauuipy. Opuenrauns na CHCTEMHHIH MOAXON
k usyuernio BCY onpenenmnia cleayomylo noeieioBaTeIbHOCTh
HBJIOMKEHHUS:

1) B rn. 1 pnaercs moustie BCY u paccmarpusarotcs oc-
HOBHBIE OnpeneneHHs H NMPpHHIHIL CHCTEMHOI'O noaxXona K ee

H3YYEHHIO; ?

2) rm. 2 noCBSLEHA OMpelenenHi0 OCHOBHBIX MOHATHI,
BBOZMMBIX TPH PELIEHHN 3a7jau CTPYKTYpHOro adanusa H ¢op-
MalH3aIMH 3a71a4 Ha Pa3/iHYHBIX YPOBHSIX 3ajaHusl HCXOLHOH
nugopmanuu o BCY;

3) B rn. 3 paccmartpuBaeTcs TOAXOHN K COSHNAHHIO OOIHX
moneneit ¢yukuuonupoakuss BCY u uccnenyioress ocoGen-
HOCTH HX TOBENeHHS C Y4YeToM YINpaBJeHHs;

4) B ra1. 4, 5 uccoenyoTcs BO3MOXKHEIC CIIOCOOBI OMHCAHMS
¥ asanusa nosenenyss BCY npu HanuuuH Cny4anHBIX (akTo-
POB; 3TH CMOCOOH MONMYYHIM IIHPOKOE pacnpocTpaHeHHe NMpH
AHANHTHYECKOM MOJIXOJE K ONMpEeNesIelnio PasiimIHbIX (DYHKIHO-
HaJbHBIX Xapaktepuctuk kak BCY B neqom, Tak n ee mog-
CHCTEM;

5) rn. 6 mocBfILEHA H3IO0KEHHIO 001Iel MEeTOLOJIOrHH KMH-
TAIMOHHOr0 MOJEIHPOBAHKS Kak crocoba mcciaenoBanusg BCY
Ha OBM B WMPOKOM AHAMA30HE YCJIOBHH;

6) B ri1. 7 npeanaraercsi HOBEIT oOumMi HHPOPMANHOHHBIH
nonxofi K axnanusy noseferus BCY u uccllenyiorcsi ero BO3-
MOXKHOCTH; N

7) rii. 8 conepaKHT OCHOBHEIE HEOOXOIMMEIE CBEIEHHS O Mo-
cTaHoBKe W (QopManusaumMu 387184 CTPYKTYPHOrO CHHTe3a
H MeTopaxX HX peEIUeHH# .

Bce uanaraeMeie OCHOBHEIE TOHSTHS U METOMB! HJIIOCTPH<
pyiorcsl GOMBIUMM YMCJIOM [PHMEPOB.

ApTopel, Ge3ycnoBHO, He MNPeTeHAYIOT Ha TOAHOTY H3M0-
JKeHHs1 BeceX Bompocop Teopud BCY B cuny orpaHHYEHHOCTH
ofbemMa JlaHHOro y4eGHOro mocobus, a JeNaT JIHILL MOMBITKY
NpeacTaBUTL OCHOBHEIE, Haubolee BAXKHbIE (C HX TOYKH 3pEHHs)
pasjiesisl COBpeMeHHOoil TeopuH OOJBINMX CHCTEM aBTOMaTH3H-
POBAHHOTO YMpaBJeHHA.

Bee sameyanng u noxkenadus Mo KHHUre npocHM HanpaBJIATb
no anpecy: 191041, Jlenunrpasa, I1-41, Mapcoso mone, 1, Jle-
HUHrpajcKoe OTheNeHHe JHeprousjara.

Aemope

['JIABA TIEPBASI

CUCTEMHBIA NOAXOA K U3YHYEHHIO
BOJIbULIMX CUCTEM YINPABJIEHHA

1-1. MOHATHE BCY

Onnoit ¥3 XapakTepHHIX TeHJEHIMI pasBUTHs oOLIeCTBa
I HACTOsIIee BPeMs sIBASieTCs nosiBrenne GONBWHX UPEe3Bhl-
qaiiHo CNoMKHBIX cHeTeM. OCHOBHLIMH TPHYHHAMH 3TOrO SIB-
NAI0TCA: HENPEPBIBHO YBENHYHBAKOLAACH CHNOKHOCTL TEXHH-
JCCKHX CPEACTB, NMPHMEHSEMBIX B HAPOAHOM Xo3sificTee; Heol-
XOAHMOCTL B [MOBBILEHHH KayecTBA YIpaBieHHS KaK TEXHH-
NCCKHMH, TaK H OpralKi3allMOHHEIME 00beKTaMHu (Mpegnpusiue,
OTpacib, roCy1apeTso H Ap.); pacllHpsIOLLAsACs clentanyganun
Il KOONMEPHPOBaHHE NPEANPHATHH — OCHOBHEIE TEHAEHIMH pas-
BITHSA HALlero HApOLHOro Xo3siHCTBa.

B otnuume OT TPAAHIMOHHOH MPakTHKH NPOEKTHPOBaHHUS
HCCTOMHBIX CHCTEM IPH Paspaﬁo‘me KPYyMNHBIX aBTOMaTH3HPO-
BAHHHX, TeXHOJMOrH4eCKHX, QHEPFE'I'H'{ECKHX, T‘HllpO’I‘EXI-IH'-IE-
CKHX, HHGOPMAIHOHHEIX H JPYTHX CJOXKHBIX KOMIUVIEKCOB
NO3HHKaT TpobieMbl, MeHblie CBSI3aHHBIE C PacCMOTPElHeM
CBOfiCTB W 32KOHOB (PYHKUHMOHHDOBAHHSI SJIEMEHTOB, a GoJlb-
1e — ¢ BEIGOPOM HAWIYHIIEH CTPYKTYPEI, ONTUMANBLHOM Opra-
N3anHH B3aUMOIEHCTBHS 3JeMelTOB, ongeneneHHeM onmrTuMallb-
HUIX PeHMOB (DYHKIMOHHPOBAHMS, YUeTOM BIHSHHS BHELIHeH
vpegsl H T, H.

[To Mepe yBeIHYEHHS COXKHOCTH CHCTEMBI 3THM KOMIWIEKC-
LM OOLIECHCTEMHBIM BOTPOCAM OTBOLMTCH Bce Oonee sHaum-
renpHoe mecto. ITowste BCY B sHaunTenbLHOM CTeneHu me-
'CKJIMKAETCA € MOHSTHEM cJOXHOfi cucTeMbl. OnHako B Ha-
crosiulee Bpemsi I 0DOUX MOHSTHH He CYILeCTBYET CTPOTHX
onpepenednil. Jlns Takux onpeneneHuit HeoGXomumMo HaHTH
neTkie (opMalbHbie MPH3HAKK NGO mapamerphl; M0 KOTOPBIM
MOXKHO OBII0 OBl OTIIMYHTL GOMLLIYIO CHCTEMY OT HeGombIloii,
C/IOMHYIO = OT TPOCTOH. PacCMOTPHM KpPaTKO HEKOTOphIE
HOAXOABl K OMPEleJeHHI0 JaHHBIX TOHATHH, CYIIECTBYIOLIHE
11 CerOfHSALIHNE nelb.

B kauectse (opMaNbHBIX TPUSHAKOB TpPH ONpejienenyn
CAOXKHOH CHCTEMBI BhRIENsIOT! 1) uHMCIO B3aUMOCBA3aHHBIX

5



3/1eMeHTOB; 2) OoTcyTcTBHE (hopMAaNbHONH MaTeMATH4eCKOH MmMo-
nend (pYHKUMOEHpOBaHHsA; 3) cnmocol OMHCAHHS.

Orciona B BO3HHKAIOT pasfiuytble onpeneneHus. CopeTckuil
yuernii I'. H. IloBapoB B 3aBHCHMOCTH OT 4MCJA SJIEMEHTOB,
BXOASIIHX B CHCTeMY, BBUIEJseT 4eThlpe Kjacca CHCTeM: Ma-
npie cucremel (10—10° smementos), caoxkusie (10°—107 sne-
MeHTOB), yabrpacnoxkubie (10°—10% snementoB), cymepcu-
crembl (10%0—10%° snementoB). Tak Kak NOHsTHE >JeMEHTa
BO3HHKAeT OTHOCHTEILHO 33Jaud W IEJNH HCCJAENOBAHHS CHCTes
MBI, TO H JAHHOE OTpene/eHHe CJOXKHOCTH SIBJISETCSl OTHOCH-
TeNbHBIM, 4 He abCOJIOTHBIM.

Aurnuiickuit kubeprernk C. Bup wmaccupuuupyer sce
KubepHeTHUeCKHe CHCTEMBI HA NMPOCTEIE H CIOXKHLE B 3aBHCH-
MOCTH OT croco0a ONMHCAaHHA: NeTePMHHMPOBAHHOTO WJIH TeEo-
PETHKO-BEPOATHOCTHOTO, A CoBeTckHil yuwembit A. M. Bepr
onpeze/ser CJA0KHYIO CHCTEMY KakK CHCTEMY, KOTOPYIO MOXKHO
ONHCATL He MeHee yeM HA ABYX PAas/HYHBIX MaTeMaTHUeCKHX
A3BIKAX (HampuMep, C MOMOINBIO TeopHH Au(pepeHIMaNbHBIX
YpaBHennit H anreGper Byiis).

OueHp YacTO CAOKHBIMH CHCTEMAMH HA3EIBAIOT CHCTEMEI,
KOTOpHle Hellb35 KOPPEeKTHO OMHCaTh MaTeMaTHyecKu JHbo
NOTOMY, YTO B CHCTeMe HMeercsl OYeHb GOJIbIloe YHMCIOo 3Je-
MENTOB, HEeH3BEeCTHHIM 00pazoM CBH3aHHBIX JPYr C AOpPYyrom,
Jnu00 HeH3BECTHAa MPHPOMA SIBJIEHHI, MPOTEKAIOWMX B CHCTEME,
Bcee 3710 cBHpeTesbCTBYeT 06 OTCYTCTBHH €AHHOTO ONpEe/IeH s
CNOKHOCTH CHCTEMEI,

Ananoruuxasi CHTyanusi ¥MeeT MeCTO U B ONpENeTeHHH To=
uaTHg BCY. B psine paGoT B KauecTBe OTIMYHTENLHOrO MPH3-
HaKka mpexnaraercs BeIOpaTh HepapXHYHOCTH CTPYKTYphl. He-
CMOTpSI Ha HEKOTOPYIO YoeauTensHoCTh, 3T0 onpenenente o6Ja-
JiaeT TeM HeJ0CTATKOM, 4YTO OHO CBf3kiBaeT noHsTHe BCY T0AB-
KO C OOHOH ee XapakTepUCTHKOH — CTPYKTYpOH H, UTO camoe
[V1aBHOE, TOJNBKO C ONHHM BHAOM CTPYKTYpPhl — HepapXuye-
ckoit. B npyrux paborax noxg BCY noruMalot cHeTeMy ynpasJie-
HUSI, B KOTOPOH HMeeT MeCTO B3aUMOAEeHCTBHE YeNOBeKa M Ma-
IHHEL (CHCTeMa «deJoBeK — Maimuas). OnHaKo npH TakoM
onpegeneHud B Knace bCY He nonagaioT CN0¥XKHBIE, TOTHOCTBIO
aBTOMaTHYECKH YNPaB/sIOUHe KOMIVIeKCsl. B HeKoTophix coy-
uanx nousTHe BCY CBs3bIBAIOT ¢ HEONPENEeNeHNOCTHIO €€ MOBe-
Ilenus, BLISBAHHON GONBIIHM YHCJIOM CAYYaiHBIX BO3MeHCTBHIH
H y4acTHeM B CHCTeMe JIofieil.

Bo MHOrux paGotax B KaueCcTBE CYIIECTBEHHBIX MPH3Ha-
koB BCY Beipensior Hannune GONBILMX MOTOKOB HHpOPMALHH,
CI0KHOH HHPOPMAIHOHHOM CTPYKTYPHL H JOCTATOYHO CJIO3KHBIX
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anropuT™MoB nepepaGotku uupopmarmu. JlakHoe onpeaenenue
XOTS H He fIBJSETCH YeTKHM, OAHAKO BEPHO OTPaKAaeT H3Me-
lieHHsl, MPOUCIIeAIHe B TEOPHH M NPAKTHKE CO3NAHUA CHCTEM
ynpapJetng,

C nmogpiéHneM W pa3BHTHEM dBTOMATH3HPOBAHHEIX CHCTEM
ynpasnenns: (ACY) B psine pa6or, nanpumep B [9], momsitie
BCY oroxkaectasercs ¢ nonatuem ACY. B stom cnyuae mox
BCY nonuMaoT COBOKYIMHOCTE MaTepHANbHEIX H YeNMOBeUeCKHX
pecypcoB (Chipbe, MaTepHaskl, Noay(aGpHKaThl, NEHEKHbIE
CpencTBa, pasJMYHbIE BHALI SHEPrHH, CTaHKH, 06OpYHOBaHHe,
JIIO/H, 3alsiThie Ha BHIMYCKE NMPOAYKIMH), CPEACTB mpeobpaso-
BaHms, nepesaun u o6paGotkn wuudpopMauuH, 0neparTopos,
3aHSTLIX HA OGCNYXKHBAHHH 3THX CPefiCTB, M PYKOBOAMTeNel,
OOJIEUEHHBIX HALIEXKAIMMH TIPABAMH H OTBETCTBEHHOCTHIO 1A
NPHUSITHS PelleHHH, 06beJHHEHHBX ¢ TIOMOLILIO HEKOTOpOi
CHCTEMBI CBsI3ell AN HOCTH:keHHST OOl IeJu HIH rpyinb
esaen.

Takoit MOAX0A B ONpeneleHHH 3HAYHTENBHO CY2KAeT Kiacc
BCY- (MCKMIOWaI0TCs TPaHCTIOPTHBIE U TeseoHEbIe CeTH GOMb-
IIMX TOPOAOB H Ap.). [losToMy, Kak OTMEYEHO B [6], B cuny
OTCYTCTBHS! YETKOrO OMpeNieleHHsi OTHECEHHE CHCTEMBI K paspsi-
ny GoNbLMX SIBISIeTCH B 3HAYMTEILHON Mepe YCJIOBHBIM M CBSI-
3aHO B OCHOBHOM C T€M, KaKYI0 POJb HrpaioT MpH H3y4YeHHH
KOMILIEKCHBIE OOIIECHCTEMHBIE BOMPOCH. ITO 00CTOSITENBLCTBO
3ABHCHT KakK OT CBOMCTB caMHUX CHCTeM, TaK H OT TeX 3ajau,
pajH pelleHusi KOTOPHIX MPOEKTHPYIOTCS CHCTEMBI. Paccmot-
PHM DS THIHYHBLIX TPHMEPOB CHCTEM, KOTOPBIE MOrYT GBITb
oTHeceHnl K kjaaccy BCY.

ABTOMATH3HpPOBAHHLIE CHCTeMBl ynpasaenus. Bcsikas chcreMa ynpas-
JIEHHS] C TOUKH 3penHs ee (DYHKIHOHHPOBAHMS PElIaeT TPH OCHOBHEE 3a-
jauy: cGop M mepejaua MH(popMaUMH 06 ynpasisemoM oGkeKre, nepepa-
forka uudgOpManMH M BHIAUA YTIPABJISIONHX Bo3neHcTRHA Ha OOBCKT
YIIpaBJIeHHs.

PasnuyaioT IRA OCHOBHEIX THNA ABTOMATH3HDOBAHHHIX CHCTEM YIpas-
nenys (ACY): cocreMel OpraHH3aIHOHHO-3 KOHOMHUECKOTO HJIH 4AMHHHCTPA=
THBHONO YNPABJEHHsI M CHCTEMbl YNPARIEHHS TEXHOJOrHYECKHMH Mpouec-
camu (ACY TI1). [napnoe orutHe STUX IBYX THIOB CHCTEM 32KMOYAETCH
npexjie BCero B XapakTepe OOLEKTa yHpaBleHwsl. Ilnst nepebix 0GLeKTOM
yrpapjenus sipasiores npepnpustie (ACYTI), orpacis Hapopkoro Xo-
snitcrpa (OACY), 1. e. ueloBeyecKHe KOMJEKTHBEL, ISl BTOPHX — 5TO
pasnnuHbie MALIMHE], POIECCH, anuGopH. ycrpoiicrea. Jlpyroe oranune -
dopma mepemaun uncpopmansn. B ACY TII ocrosuoil dopmoii mepeaaun
uHQOPMALMM SBNSIOTCS PasNHYHBIE CHPHAJH (SMEKTPHUHECKHE, CBETOBLIE,
MexakHueckHe M Op.), B CHCTEMaX e OpraHH3anHOHHO-SKOHOMHYECKOrO
ynpaenenns ocHoBHAs ¢opma nepefaun MHPOpMAIMH — HOKYMEHT.

B uacrosiee BpeMa HaMeTWnach TeHIesnusA causuug ACYII n ACY TII
B elMHble HHTErpHPOBAaHHHE CHCTEMEl YMpaBleHHA; TeM CAMEIM Ipaid
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ey ACY TITu ACVTI, 1o ussectrolt crenewn, cTupaiores. Pacemorpunm
ocnosHbie ocoleHKOCTH M ceoficTBa ACY kak Godbilioll cHcTeMbl ynpas-
nennsi Ha npumepe ACYII (pue. 1-1).

ACYTI — cucremer ynpaenenus NPOH3BOJICTBEHHO- X035 HCTREHHOH Jle-
ATEALHOCTLIO MPEANDPHSATHSA, OPraHHuECKH BKNIOUAIOIME B cels HHTErpH-
poBaunble cucrenbr 06palorky JaHHBIX, IMABHOI! LENLI0 KOTODHIX SBASETCS
aBTOMATH3AIMA WH(POPMAIMOHKBIX NPOLECCOB HA NpPENNPHATHH H ycomep-
IIeHCTBOBaHRE QOPMEI W OPranHsalui UX BeMoaneHus. OGLEKT ympasme-
HHsl — COBOKYNHOCTE NPOUECCOB, CBOACTBEHHBIX JAHHOMY NpeANpHATHIO, 110
npec0pasOBANMIO PeCyPCOB (MaTepHankl, noaydabpHkar, HHCTPYMEHTHL,
ocHacTka, oGOpyAOBAHWe, 3HeprerHveckue, TPYAOEHE W (UHAHCODHE pe-
Cypchl) B roToBy1o npopyxumo. Cinoxuocers ynpaenenns 8 ACYII o6ycaos-
JieHa MHOTHMH npHunnami: 1) Gonbumn uMcIOM PasHOPOAHBIX SJIEMEHTOR;

| Munucinepembo ]

Mamememuveeroe
00ECREeYEHUE

Admusucmpbrmubrue
Tipozpasmnoe ﬁt‘.frmaeameﬁmme T
0OECREYEHUHE Bl ir A
T | L |
Mpousbodemés )
OpeonusayuoHHoe / Lex |f{&x[ i I&Hi

ofecrelenue |

PyHEYUOHATHEIE RoOCUCTEMb]
Texruyecias Texnuto— | Momeptossho-
nofzomeBrg  |axonomuyeckoe m;»mﬁecﬁoe v enn .., |Dgreanmep—
rpousbodcmba| npowupoBonue \cnoivcenue Crudd B
i .
Puc. 1-1. Crpykrypuas cxema ACYTI \‘

2) BHICOKO CTENMEHBIO X BSAUMOCBSAN B IpOHECCe npouseoficTea; 3) Heonpe-
AENEHHOCTEI0 PE3yJILTATOR BHIOAHEHHA MHOTHX npomeccoB (Opak, cGon
HECBOEBP EMEHHBle TOCTABKH, HeperynapHocTs cnpoca); 4) TeM, uTo 06b-
exTamm 1 cy6rekTaMu yNpapnekns Ha NPEANPHATHH KBJASIOTCS JIONH, 3 Vii-
PEBJIEHHE HX MOBEJCHHEM HE CTOJb OYEBHAHO M MpPAMOIHHEHHO, 5) Tem
HTO NPEANPHATHE TNOCTOSIKHO H3MEHSIeTCs, PA3BHBAETCS, T, €. ;Maetm; .
HeCTAnHOHAD HEIM.

Cospamne n muefpenve ACYTI npuseno x TOMY, 9TO HHGbOPMALHOH-
HEIM NpoLeccaM, HX OPraHU3auuy, NPOEKTHPOBAHHIO, NOATOTOBKE W BEI-
MONHEHKIO YJQJAeTC] TAKOE e BHHMAHHE, KAK H MPOH3IBOACTHEHHBIM.
B crpykrype ynpapienusi nmpeanpmsTHeM BOSHMKACT CrenMalbHOE NOJI-
pasjenente — HHPOPMALHOHHO-BLIUHCIHTeNbEL nentp (HMBI]), orserct-
BEHHBIH 33 y'l'lOpSi,iIO‘-IEHHE, PermaMenTALHID H HENOCPEACTBEeHHOe BBINOA-
HeHHe HHQOPMALMOKHEIX MPOLECCOR HA NMpeAnpusiTHH. B cTpyxrype ACYII
OOBIYHO BRIGASIOT dyHKnHOHABbHEE H MeMHBAIINE TNOACHCTEME,
OyHRUMOHANbYEE NOACHCTEMBl HENOCPEACTBEHHO BLINOHAIT (YHKIHU
YNpaBNeHHsl NPOH3BOICTREHHO-X03AICTRENHON AEATENLHOCTLIO NpeanpHs-
usl, Taxkumu Qyoxuwamn seasorcs: KOHCTPYKTODP CKO-T€ XHOJMOTHYeCKas
NOATOTOBKA NMPOH3BOACTRA, TeXHHUECKAS MOATOTOBKA NPOHSEOICTRA, CHab-
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JKeHHe, KOMIVIEKTAHs, CKIagUPOBAHHE, IJaHHPOBaHHE NPOH3BOACTEA
(OCHOBHOTO, BCTIOMOTATENbHOro), cObIT, Peanu3anus NPORYKUHH, (HHAHCO-
iible OMepanuyl M ByXrajTepckHil y4er, SKOHOMHUYECKHI aHANN3 NPOHMSBOA-
CTBEHHO-X03aHCTBENHOH JesTeNbHOCTH, YUeT Kaupoe.

B 3aBHCHMOCTH OT CJOMHOCTH YIPABACHHs TOH WiH WHOH (yHKOHed
n ACVII euiensiercs T2 WAH HHasi NMOLCHCTeMA, HampHMep NOACHCTEMA
OMepaTHBHONO IIAHMPOBAHWS H AMCTIeTHePHSAUHH OCHOBHONO MPOH3BOA-
cTBa, OOECTEUHBAIONIHE NOACHCTEME! BBIIONTHAIOT cOGCTBEHHO Bee uHGbOp-
vanuousse npomecckl B ACYII u orseTcTBeHHE! 34 HX NOLTOTOBKY H Op-
rapMsanuo. Yanie BCero BHIGISAIOT: NOOCHCTEMB! MATEMAaTHUeCKOro, mpo-
rpaMMHOrO, TEXHHUECKOro, HH(GOPMAIHMOHHOTO, OPTAHH3AMMOHHOTO abe-
crieueHHi-

MatemMaTHndeckoe oGecne ueHH e — MOASIH, METOJIH, &l-
rOpUTMBl U HX OGOCHOBaHHWe [JIsi pelleHHs 3afad YNpABJEHHsl B COOTBeT-
CTRYIOIHX (PYHKIHOHAJLHEIX NONCHCTEMAX H BBITOTHEHHS COOTBETCTEYHO-
mux unopManuonHeIx npoueccor B ACYTL

[porpamMMuoe oGecnedernue BKMouaer B cefs KOM-
nsexc MpPOrpaMM U HHCTPYKUMEt K HMM Jas penenus sajad. Ero oGurino
pasfensiioT Ha crenHaibhoe u ofmee. Cnennanpuoe nporpammuoe obecne-
YEHHE HANRNEHO HA TIOVYYeHHEe JOKYMEHTOB H CBEJeHHH NPOH3BOACTBEHHO-
xossificTBenHOr0 sHauenus. O6liee nporpamMvuoe ofecneyeHHe BKJIOYEET
B cefs npOrpammbl, TpelHAsHAYEHHEE AAA PasAHYHBIX npeolpaSosannil
12]] MACCHBAMH IAHHEIX CHCTEMBL.

Texunuueckoe obecneyeHHe— TeXHHUECKHE CpelcTEa
7151 MeXaHHWSAUMM ¥ ABTOMATH3ALMH BHIIOJHEHHs OCHOBHEIX HH(OpMALH-
onHEIX mpoueccoB (cbop, nepefada, obpaGorka HuQOpMammu), a TaKKe
HHCTPYKIMM YO HX SKCIUIYATAIMH M OGeCleseHHI0 HAJEXKHOro (pyHKIHO-
HHPOBAHHA,

HndopmMauwouuoe oGecnedueHne PENIAMEHTHDYET 1O-
TOKH W MOAFOTOBKY HHGOPMAUHH, OPTEHM3ANMIO H BHINOJHeHue Hudopma-
unoHHBIX mpoueccor B HBI].

Opraunsannonsnoe obecneueHHe peraMEHTHDYET
neficrBie Kaxoro pabOTHHKA YNpaBierHs, Kaxoro paGoyero no OTHOLIe-
HHI0 K CHCTEMe HHopManmup W beeft cxeme npuustus peiennit B ACYTL

Haunfonee MOTHO BCE NEpeYHCIEHHEIE STEMEHTH ACPYT'I [peLcTaBIensl,
Hanpumep, B cucTeme «/IbpOB» 1A TeJeBUSHOHHOTO 3aBOAA. B stoit cH-
creme Bee HHPOPMAMHOHHBIE NPOMECCH, BKIOUAN (HKCALMIO W NOATOTOBKY
repBHYHOf HHbOPMauH, OTpaxKaolUell X0l H COCTOSIHHE TTPOHIBOJCTRENHO-
xossificreennoil TeaTensHocTy, ofpaborky 3Tod HHGOPMALME H MOATOTOBKY
pasnuuHOll OFYeTHOCTH, COCPELOTOUMBAIOTCS B  KOOPJHHANMOHHO-YNPaB-
asroulem wentpe (KYIf) mpemnpnsatHi.

KoopAHEAIHOKKO-YIPABASIOMMI [eHTP, NOCTpOeHHEH] Ha Oase OBYX
9BM «Munck-22», paboTaeT B 3aMKHYTOM KOHTYpe YNpaBJeHHs mpeanphs-
THEM B peanphioM Macwrabe ppeverd. CXEMHO-POTpAMMEbIE CPEACTBA
1103BOJIELTH OPFTAHH3034TL DEXKHM pasfieMeHds BpeMCHH JUis CORMeIleHHs
HenpephEHOro ofmena onepaTHBHOM HH(OPMALMEH C MPOLECCAMH peme-
HES OCHOBHBIX 3ajidy YNpaBienus 0 OGPaGOTKH NAHEBLIX.

Jlpyrae TexmunueckHe CpeAcTBa, paspaboramnbie B cucreme «Jlbsor,
ofecneyHBaoT AHCTAHIHOHELE BEOH B K¥Il oneparnBHO-NPOH3BOICTEEH-
HO#H MRGOPMALKE OT PASJHUHBIX HCTOUHHKOE HEMOCPEACTBEHHO B MOMEHT
¢e BOSHHKHORCHMS, 4 TAKXKe BHEOJ HeoOXOZHMBIX COOOILIEHHH B pasHbe
NpOMSBONCTBEHHbE MOAPasieiekls | cny®Opr annapara ynpasJienus npef-
npuATHeM. B3aUMOCBA3AHHO C BHUHCIHTENBHBIM KOMILIEKCOM paboTtaior
[uicherdepckHe myJbTh 388042 M 1eX0B, TAGNO H CYeTYH K JJis BU3Ya/ILHOrO
nabmolekHsl 3a Mapawerpamy, ompejensiomuuy OOLLyH0 ZHHAMHKY Npo-
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H3BOJCTBA; OMM CTelMANLHO paspaboraHkl A cHcTeME! «/Ibeoey. Brenpe-
HHe cHcremel «/lpBOB»: 1) MpHBENO K COKpAUIEHHIO 3aNMasABIBAHHA MEXLY
OTK/JIOHEHHeM OT HOPMaJbHOMY 3amIaHHPOBZHHOTO XOIA NPOH3BOACTEA,
c OfiHO# cTopoHB, M TNpHHATHeM pewieHn#i no ¢GopMMPOBAHMIO Ympapie-
Hufl — € 7pyro#; 2) nO3BOVIMJIO PElIHThE HOBHE 3aJauyd M0 YNpPaBleHHIo
NpegnpusiTHEM, DpPeXIe He pemaBluyiecd H3-32 UX TPYAOEMKOCTH, TakKue,
K3aK OfNepaTHBHO-KaNeHZAPHOE [IAHHMPOBAHHE SArOTOBHTENLHBIX LIEXOB,
onpeAesicHHe pasvepa NapTHil feraieil W NepHONHYHOCTH HX 3amycka,
BHJAYA UeXaM ONeparHBHBIX TWIAHOB NPOH3BOACTEA C YHYETOM HAJHYHSA
[eraneii B He3apepuIeHHOM NMPOH3BOACTEE; 3) MO3BOIMIO NO-HOBOMY OpPTaHH-
30BaTh paboTy ynpaeifiollero annapara; TPYL ero Golee 4ETKO MPOEKTH-
pyeTcsl, MJaHHpyeTCs, KOHTPOAHPYETCS; HEJMOBEK CTAHOBHUTCA HEOTHEMJIE-
MbIM 3SBEHOM B WHeJOBEKO-MAINIHHHOH CHCTeME YTpapienus; 4) npHBesno
K 3HAYUUT2NBHOMY pocTy 3hdeKTHBHOCTH YNpPaBNeHHs NpeanpHaTHem, ofe-
CreynIo ONCAHKTEILHOE YERIHUeHHEe BRINYCKA NMPOLYKIMK Ha 7%, cHHMe-
HHe yposmsi sanacos na 20%, yckopenne oGopauMBaeMOCTH OBOPOTHHIX

cpencte Ha 10%, coxpamenne HEMEHEPHO-TEXHHYECKOTO W aJMHHHMCTPE-"

THBHQ-YTIPAB/IEHYECKOr0 MEpCoHana.
Oxoxomuueckan 3¢deKTHBHOCTE CHCTEME! COCTEBWIA OKOJIO MOMYMHI-
nroHa pyGreil B rof, cpok ee okynaemocTH — 1 rop.

- Hpn npoexrtnposanun nopobueix ACYTl Gombuas paGota pomxna
OuiTh BHIIOJIHEHA NPH TPEICACTEMHOM OOC/IEIOBaHHH OGLEKTA YIIpaBJIenus.
Ilph stom nomuuer Gertb peieHw caefyiomue safau: 1) asanus opraum-
SanMONHOH CTPYKTYDH TNPENNpPHATHA — H3YYeHHE OCHOBHHIX TEXHHKO-3KO-
HOMHYECKHX XaApIKTeDHCTUK MPEINpHATHA H ero OPraHH3anHoHHON cTpyK-
TYPE /15 BEIpaG2TKH pEeKOMEHLALMI 1O COBEPUICHCTBOBAHHMID MOCJeIHeti;
2) aHamu3 QyHKIHOHANEHOR CTPYKTYPEL MPEITPHATHS — H3YYeHHe PyHKIui
yNp4BneHHsT OTAENBHEIX JOMKHOCTHEIX JHI B CTPYKTYPHHIX NOApasmene-
HUAX H (YHKIHOHAJNLHBIX TOACHCTEMaX Jas BHpPaGOTKH peKoMeHAammH
Nno ynopsAOueHH:0 IICAEJ0BATENILHOCTH HX BHIIOIHECHHS, COREPKAHUs
(YHKUHH ynpaBJeHHs, HX TPaHBI H B3aHMOCBfisell; 3) aHa/JH3 NOTOKOB
u coctara uHGOPMANHH MENIY TMOApAsfieNeHHsIMH H BHYTPH HX /181 BH-
paGoTKW peKOMeHanHii N0 YCTPAHeHHIO H30HITOYHOCTH HH(POPMALHY B 3BEHD~
SIX YNpapNsioNled YacTH CHCTEMBHl, PALMOHAMHIAMHH HHPOPMALHOHHEIX
MOTOKOB H CTPYKTYPH AOKYMEHTHPOBaHHOH Huopmauuy; 4) ananuz Ma-
TePMATLELIX [OTOKOB MPEANPHATHA AJS BeipaGoTKH pexoMeHAauui no Hx
COBEpIICHCTBOBANHIO H YNMOPAJAOUEHHIO, 3 TAKKE BHIABIEKHI0 ocobennocTeit
MOTOKOB, BAMAIOIIHX Ha xapakrep ACYTI; b) ananua meronorn ruaHHpoBa-
HHSl M YYera — H3yueHHe NPHMeHFeMEIX HA NpPeINPHSTHH METOfOB mnJa-
HHPOBAHHS H y4era MPOMSBOACTBA Jiis BHOOpA CrOCOGOB pealHsauHH HX
B ACYII; 6) BripaGorka ofmux pexOMEHEAUHN M0 YAYUIIEHHIO YIPABIEHHS
(ocyurecTensieTcss mo HTOraM aHanHMsa pesynbTaToB oGC/]ENOBAHNSA), B TOM
unc/ie Ge3 NONOTHHTENbLHOrO MPHMEHEHHS CPENCTB ABTOMATHSANMH H SJIeK-
TPOHHO-BLHIUHCAHTENLHOH TeXHHKH; 7) BHOGOp OOBEKTOR aBTOMATH3ALMH —
COCTaBa apTOMaTHsHpyeMuelX (yHKuuiA K 3ajay ynpasJcHHS N0 NOOpas-
[eJdeHHsIM, 3 TAKXe TeXHHKO-SKOHOMHYECKHX MoKasaTeleil, OTPaKAIOUIHX
BIHSHHE aBTOMATHSALMH; B) MpeBapuTe/bHEll BEIOOP TEXHHYECKHX CPeCTB
ACYTI], HeoGXONHMMLIX ISl ABTOMATH3AUMH BHIGDAHHEIX MPOLECCOB YIIpaB-
nennsl; 9) paspalorka YKpPyNHEHHOro mnepeunsi Hanbojdee TPYAOEMKHX
MEpONpHATHN N0 NOAroToBKe 0GbeKTa K BHenpenuo ACYTI; 10) onpejenenve
HAMEYaeMbIX 3aTPaT M OCHOBHEIX TEXHHKO-SKOHOMHHYECKMX NOKasaTeneil,
KOTOpHle GYAYT JOCTHIHYTH B pesyqbrare cospannsa ACYIL

Pemenne ykasaHueix 34184 No3podsieT paspaborarth TexHUueckoe 3a-
nanme H%&aspaﬁomy ACVYI1 u ofoctoBarh stdexTuBHOCTE TaKOl paspa-
Gorku, CHOBaHHOE M NOJPOOHOe TeXHHYECKOE 3ajaHue FABJSETCS] OCHO-
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BOH 1451 YCNELIHOro paspepThBaHHs WHpOKOro dponta palor no cosganuio
MATEMATHYECKOTo, MPOrpaMMHOro, HHGOPMAIIHOHHOTO, TeXHHYECKOro, Opra=
HH3ANHOHHOTO ofecreyenui, NMPHYEM He B OTPEIBE APYT OT ApYyra, a B noj-
HOM eguHCTEe B cocrame paspabateeaemoit ACVIL

Hs xapaxrepa aagay npu npoextHposauun ACVYIl sugmo, uro B ee
CO3J4HHH TIPHHUMAET YuacTHe GOJBINON KOMIEKTHB DATHYHHIX CHEe[Ha-
JIMCTOR: MATEMATHKOB, MPOTPaMMHCTOB, CHENHAMNCTOE TO HHGOPMALHQH-
HOil M BHuACIHMTENLHON Texmuxe H fp. IlosTomy ycnemnoe sapepmenye
npoexta H BHenpemse ACYTI sasucur OT NMPaBHALHONO PYKOBOACTBA HA
BCEX CTAIMAX NMPOEKTA.

ABTOMATH3HDPOBAMHBLIE CUCTeMBl ynpaBfehus obcaymusaimem. [lupo-
Ko€ PACNPCCTpPAHEHHE B HACTOSIUEEe BpeMsi MOJNYYHIH ABTOMATH3HPOBAHHEE
CHCTEME! yrpaeneHnsi oGCIYMHEAHHEM HA ARHAIHOHHOM, MENE3HOIOPOK-
HoM Tpaucnoprte u zp. B smreparype [46] mopoGubie cucTembl nongﬁmu
HA3BAHHE TEJIEABTOMATHYECKHX CHCTeM MaccoBoro ofcaymueakus (TACMO).
OpnpM HM3 XapakTepHBIX NPHMEPOE TAKOM CHCTEMEl SABIAETCS CHCTEMA
«CHpeHar pesepBHPOBAHHMSA MECT Ha CAMOJETHL

(7] -2 =
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Puc. 1-2. CrpykTypHasm CXeMa TeleaBTOMATH=
yeckofl cHCTEMbI MAcCOBOTO OOC/AYyMHUBAHHA TH-
na «Cupetan

Ilens Bpesienusa Takoi cHctems: Godee onepaTHEHoe oOCTYXKHBaHHE
I'Iﬂ.CCa)KHPOE, NOBBINIEHHE SﬂI‘pYSKH CAaMOJIETOB, CGEEPI.LIEHCTBOBZ]HHE KOH-
TPOJIf ONEPALMH, BBIIOJIHAEMBX B Teuenue Aust, cOOp CTATHCTHHYECKHX
CEEIEHHIl 1191 pelueHyn 3ajay NeperneKTHEHOro MmIaHupoBaHAn. CnoXHOCTE
ynpasienHs o0cayXuBanHeM B 3TOH CHCTEME ONPENEJIAETCH CAeRYIIHMH
npuunHanvyu: ofbexr obcnyXupanun — Goablias TeppHTOPHANbLHO-pAas-
BETRJIEHHAS CEeTh BOSMOMHEIX HCTOYHHKOE 3aNPOCOB, NPHYEM HCTOYHHKH
He SIBJSIOTCS OJHOPOAHEIMH; HHC/IO HCTOUHWKOB Kosebnercss B mpejenax
OT HECKOJLKO COTEH JI0 HECKO/MBLKO THICSY; cIydaiiubil xapaxrep Tpefopa-
HEH Ha IaHHBIE 0 NPOTPaMMBl; HECTAHOHAPHOCTDL NIOTOKOB 3aIIPOCOB B Teye-
HHUE CYTOK; YnpasjesHe B pealibHOM Macurrabe BpeMeHy, MPHYEM C MAJbIM
BpeMEHeM peaknud Ha sanpoc (2,6—3 c); kpyraocyrounas paGora; oXBar
KOHTYPOM HYeJIOBEKa.

Ha crpyxryproii cxeme cuctemst «Cupenar (pyg, 1-2) npunats! cjeqy-
jompe 0603nazenHs: ! — uewTp o6pa6OTKM [fakHbX; 2 — YCTPOHCTBO
REOJIA-BLIBOJA, ofecneunparoliee CBA3L KaK c alOHEHTOM B INpejenax Adh-
1oro ropojia, Tak ® ¢ HHOTOponHHMH aGonentamm uepés ATC snuGo depes
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Tenerpaduele Kanane cpssu; 3 — craHius aboHEHTHOro Telerpagupoea-
HHsi; 4 — Habop Tenerainos; § — GNOX KOMMyTanue coobwiesuil, Mosk=
waonkfi SPGeKTHBHOCTL Nepefiaun ¥ YMEeHLIIAIHI 3a1epKKu HidopMa-
IHH; 6 — NYJALTH-MOHHTOPLL, KOTOPHE YCTAHABMHBAIOTCS Yy KacCHPOB;
7 — ycTpoiicTRO cornacosanusi, obecneunsaroliiee COTJIACOBAHHE ¢ HHO-
TOPOAHHMH KauallaMH CBA3H W HHOropoguumH aboweHTamu; § — mepH-
(hepHilHBIC TYHKTH, YCTAHABJIHEAEMEIE B ADYIHX ropopax. IlympTei-MOHH-
TOpH! ofecneynparoT oneparHBHblfl BEOZ UHPOPMALHY, PETHCTPALHIO H OLHO-
BpeMCHHO BH3YANbHBI BHIBOL HH(OPMALMH HEMOCPEICTBEHHO HA MYJBT.

YxpynHeHHO CTPYKTypa HOAOOHEIX cHcTeM OGBIMHO BKIOHaeT B ceba:
1) cHcremy TepMHHANOB Afisi OONIEHHS KACCHPOB M ABHAIHOHHBIX ATeHTOR
¢ cHcremoil; 2) cpeficTea CBA3H; 3) UEHTPANLHBIL BHYHCAHTENBHEIH KOMI-
nexe a5 o6paborkn panueix. I1pn ux npoexTupoBanuu HeoGxopumo obec-
TIEYHTH MAJOe BDeMsl PeakuHH Ha 3anpoc, BHCOKYI0 JOCTOREp HOCTh 06p a60TKH
u KuBydectb cHeremul. Ilostomy paGouemy NpOEKTHPOBAHHIO CHCTEMBI
LODKHB TNPEIIECTBORATh MHOTOUMC/IEHHHE TPelBAPHTeJLHEE HCCIeI0-
Banus: 1) no ananM3y EXONHHIX MOTOKOB WH(pOPMALMH AJs OnpeleeHHs
00BeMOB, INIHH COOGLIEHNH, pacnpelereHH0 PasMepoR H THIIOB COOOLIEHNI,
a TayoKe yxesa obpallesdil K pasTHyHEIM TporpaMmas; 2) no BeGOpY coor-
BETCTBYIONHX METOIOB YIJIOTHEHHS B KAHWIAX CBS3H, ONPEENIEHHID He-
06X0aHMOE CTenenH KOHLEHTPAIHY TMOTOKOB H PEKHMOB ONpoca TepMu-
Hanos; 3) no o6OCHOBAHHIO CTPYKTYpPHl H peHMOB paGoThl ueHTpa obpa-
GoTxkn nanhmx; 4) no paspaboTke PYEKTHEHON ONEPALHMOHHOH CHCTEMEL
L5 ofeeneuesusi MaJOro BpeMeHM peaxkiyMM H COXDAHEHHS CTOHMOCTH
CHCTEMbl B 3allaHEBIX Npenesax; ) no co3gatHio 6aHKa JaHHBIX C MAJHIM
BpemeHeM nocTyna; 6) no ofecneyentio aJlaNTHBEHOCTH CHCTEME! B DEMHUMAX
H B CTPYKTYPE NPH OTKIOHEHHH HH(OPMAIHMOHHON HATPYSKH OT HOPMAAb-
HOH, NMPH BO3HHKHOBEHHM OTK2308 M cOoeB.

Brruncanrennundi xommueke cucrembr «Cupena» (puc. 1-3) noctpoen
Ha Gase arperaTHOil CHCTEMEl CPEACTE BHMUCTHTENBHON TeXHHk# ACBT-II.
Iponeccop cuereMbl Bemonser apudmernueckyio u JOrHueckyo o6paboTky
HHupopMankK M fABAACTCA YHHBEPCANBbHBM yeTpofictBoM. OH MOMET HMeTb
nepemMesnblfi  cocraR. IlpH MHHMMANLHOM KOMIVIEKTAIMH OH COZLEpPMUT
Gnoku ofpaGoTkn Komaks [, MHKpONPOrpaMMHOTO ynpaeienns 3 ¥ obpa-
Gorkn HHpopMAIEH C (PHKCHPOBAHHOW 3ansitofi 2, a TaKKe HIKEHED HBI
nynwsT 7. B paciuppennom cocrase, KpOMe yNOMsIHYTHIX YCTPOHCTE, B COCTaB
npoueccopa Bxoasat GAoKH BHyTpeHHell mamsitH 6, obpabGorku Hubopma-
UMM C niaBaolllell 3anaToit 4, ofpaborkH CHMBOMLHON W JECATHYHON HH-
dopmauun 5.

BrerpopeficTere npoueccopa B MakcumanbhoM cocrase — 100 000
onepauwmit TAna caoxenns ¢ gukcHporanuoil sangToit, OneparuBuas u mo-
CTOfHHAS MAMATE Mpoueccopa cocrout u3 11 moflyneit mo 1536 36-paspsit-
HEIX cnos. [lpu weobxommmocts umers Gomee 11 mopynedt mcmosnbayercs
yerpolcTBO HapanBauusa namat (YH 1), Bxopsmue B cOCTAB KOMILIEKCA
verpoiicTea samuTe namati (V317) sammmator xpassuyoes sgeck nuop-
MArHI0 OT OWHOOYHOH 3aMHCH MOCTOPOHHHX AAHHBIX.

Kaxwit mynerunnexcunil kanan (VMC) ofecrieynBaeT NOLKIIOUEHHE
no 256 HH3KOCKOPOCTHBIX yCTPOHCTB BROAA-BRIBOna (andasurno-uudpo-
BBIX IIEYATANIMX YCTPOICTB, yCTpOiicTE BBoAA ¢ nepdiokapt). Cenexropnue
EaHanst HCﬂDﬂhayHITCﬂ A NOAKJKYEHHA ychOﬁCTB BHEIIHEH MaMsiTH.
Kananu cBsisH K npomeccopaM NOfxJiouaioTcs 4epes ycrpoficTsa compsi-
wenna Mammy (VCM) u vuorokanamuueie aganrtepst (MAJ]). Opun MAI
obecreunBaerT NoAKMOYeHHe [0 32 KawalOB CBA3H KaK SaKPEI/eHHEIX,

131{ H KomMMyTHpyembiX. K opHomy YCM MOKHO NOAKMIOYATL A0 HeTHIpEX
1AM,
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BriuncauTensnbit kommieke oGiagaer usGerounoil crpykrypoit, obec-
MeYHBAIIIEN €ro BEICOKYIO XHEYYecTh: 1) B cHCTeme MpPeyCMOTREHO pe3ep-
BHPOBaHHE MPOLECCOPOR H OMEPATHBHEIX H NMOCTOAHHEX 3&; Haluule B BbI-
YHC/HTEJBHOM KOMIWIEKCe BHyTpHCHCTemHOll cBasH (¥C) ofecneuvBaer
noctyn npoueccopa BK1 k oneparupibivM M nocTosuubM 38 BKZ; 2) npH
1e06XOAHMOCTH  yeTpoiicTBa BBOZA-BBBOKA BKI uepes MeRKaHalbHBIH
agantep MKA moryt 6uith nopxkmouensl K BK2. B cuny sT0ro BOSMOMCHBI
pasauuueie coueranms paboraiomux yerpoficts: pabora npoueccopa BKI
c omepatyBHeiME 3¥ kommmexcoe BKI, BK2; pafora gByX mpoweccopoB
BK1, B;:é ¢ 3¥ nubo BKI, nubo BK2; pabora nByx npomeccopoB ¥ OfHOIO
KOMIJIEKTa YCTPOHCTB BBOAA-BHIBOAA.
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Puc. 1-3. CTpyKTypHas cxeMa BHUHC/JHTenbHoro kommiekca ACY
«CHpena»
BK!, BK2 — otpenbHbE FBHUHCIHTENBHLie KOMIIeKceh 33 — sanoMBHAI0-
uee yerpoiierro; V3N — yerpoiteteo sapiptel namste, VHIT — yerpoilcrs
napaiupanud namsrts; YVMC — yerpollcrBo MynbTHINEKCHOR cesish;, VCC —
YCTPOHCTEO CeNeKTOpHOM crsisl; VBB — ycTpoilctBo spola-BhiBoga; ¥C —
verpofictBo  BHYTPHCHCTeMHOR cBasH; HMJI — HaKonktenb Ha MaraHTHOR
nente; HMB — HakonaTess B8 MarnHTHoM OapaBawe; Y¥CM — yerpolictso
conpsixkenna samnn; MKA — mexmananerbifl apantep; MAJ — wmnoroka-
HAaJBHEI aganTep

BriyHc/HTENbHBIH KOMIIEKC MOMKET HMETb: HOPMAMLHBIH PEXHM aCHH-
XPOHHOTO Iyrjexca (Kamuil npoueccop ofpaGarbiBaeT OXHH H T ¥e Tpe-
Copanua or alOHEHTOR HESABHCHMO H C MPOM3BOJLHLIM COBHIOM BO Bpe-
MeHH), KoTophifi ofecrieyHBaeT NOBBIUIEHHE AOCTOBEPHOCTH; CHMINIEKCHLIH
PEXHM C MOEBTOPHBIM CUETOM B C/yyae OTKa3a ORHOTO M3 MPOLECCOPOB;
MYJIETHCHCTEMHBIH — PEeXXHM NApPANE/NLHOro BLMOMHEHHS mponecca obpa-
Corkd ¢ ofuefl aucneryepusanvefl ojis NMOBBILEHHS NPOHSEOAHTENLHOCTH
CHCTEMBI B YaChl INMHK ‘Hﬁl"pyBKH,
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Hanuune nsObITOMHOM CTPYKTYPH H MHOTOPERHMHONO XapaKTepa pa-
GOT BEYHCTHTELHOTO KOMIJICKCa TpeGyer CJAOMHON OPraHH3anud B3auMo-
JIEHCTEHS SJIMEHTOB KOMIUIEKCA B npouecce BHIYHCAEHHH Ha OCHOBE Ome-
pPAUHOHHOM CHCTEMBI, SBJIAMOMIEHACH LEHTPAIbHLIM SADOM MATEeMATHUECKOTO
obecrneuennsi. ManowenHoe Bbllle HAMNSAHO TOKAIHBAET, YTO HE TOJIBKO
caMa CHCTEMa aBTOMATH3HDOBAHHOTO YNPABIEHHs OOC/AYKHBAHHEM, HO
H ee MOJICHCTEMEL, TAKHE, KAK BHYHCIHTENLHEIT KOMILIEKe, 06aanaior dynk-
LHOHANLHOH H CTPYKTYPHOH CJOMKHOCTBIO.

ABTOMATH3NPOBANHASL CHCTEMa YNpapieHus obcayxupanrem «Cupenas
OCYLUECTBASET pachpefieJieHHe MecT Ha CamoJeThl, KOHTPOIUPYH MecTa
Ha 1100 peiicos B npemenax TPHAUATH AHeH TpelBapUTEIBHON IPOLAXKH,
H paccudrana Ha obpaborky no 250 000 sanpocos B Teuenwue cyrox. Cpennee
BpeMs PeaxUMH CHCTEMEl, T. €. cPelliee BPeMs OTBeTa Ha 3anmpoc KaccHpa
O HaNHUHK MECT B IAHHOM caMoJleTe IaHHOTO peiica, cocTapnsieT 3 ¢. Bpewma
ABTOMATHYECKOTO TNeuaTaHusi OWfera cocrasJser 2,5 c.

ABTOMATH3HpOBaUHEIE cucTeMbl KouTpoas. K paspszy BCY wmoryt
GHT'I: OTHECEHBI H COEPEMEH‘HHC aBTOMﬂTHaHPOBﬂHHblE CHCTEMBI KDHTPDJ'[H
(ACK) cnomHbiX OOBEKTOB, NOJYYHBIIKE LIHPOKOE PASBATHE B HACTOSIIEE
Bpemsi [31]. OuM mpenmasHaueHsl ANA NPOBEPKH OOOPYLOBAHUS PALHOIO-
KallHOHHHIX KOMIWIEKCOB, aBTOMATH3HPOBAHHBIX CHCTEM YIPABJEHHS CaMo-
JIeTOB, paxer, Kopabneii ¢ioTa H OPYrHX CJIOKHBIX TEXHHYECKHX OOBEK-
708, IPHMEHHEMBIX B HAPOJLHOM XO3fMCTBE,

Lens cospanus ACK Bxmouaer: cokpamenye ofIMHX TPyaO3aTpaT Ha
TeXHHueckoe obc/yKHBaHHe, YMEHBLIIEHHE BPEMEHH MOATOTOBKH TEXHHKH
K BBINOVIHEHHIO 33]124H, MOBLILIEHHE NOCTOBEDHOCTH PE3YJLTATOB KOHTPOJISA,
NOBBIIEHHE KOS(hHUHEHTA HCNOML30BAKHSA TEXHHYECKHX PeCypeor 06beKToB
KOHTPOJISl, NPEAYNPeXAeHHEe KPYNHBIX MOBPEKAEHHH H paspymenufl Tex-
HHYecKHX o0nextos. Copemennas ACK ecTb aBTOMATHIHPOBAHHAS CHCTEMA
Hamepenun u obpaGorkn uupopmauuu. Oua npegnasHaveHa A1 KOHTPOIS
CNOKHBIX OOBLEKTOB W TpeNCcTaBNsfer coGOH COBOKYNMHOCTB NPOrPAMMHO-
YNPABASEMHX TeXHHUYECKHX CPencTB (M3MEPHTENbHEIX, BLIYHCIHTENLHBIX,
BCIIOMOTATENBHEIX), HMEIIIHX GJOYHO-MO[YNLHYIO CTPYKTYPY, ONpeleNeH-
HYIO OPFaHH3AIMIO U CBA3H, KOTOpHE ofecneunBaloT moayuenue, npeobpa-
30BatHe, HAKOMMeHHe, o0paboTKy H Bbilady H3MepHTEJBLHON, KOMAHIHON
H Jpyrod HHpOPMALHH E COOTEETCTBYIOLIEH (OPME, B TOM uMC/Ae [N BO3-
ReitcTeust H Ha oOBeKT wcenenopanms. OGomennas ctpyxrypa ACK npu-
BefleHa Ha puc. 1-4.

Crpykrypras n dynkunonaisHas caoxuocTh nocrpoenus ACK B oc-
HOBHOM Onpeje/sierca: 1) cJ0KHOCTBIO COBPEMEHHEIX OGBEKTOB KOHTPOMSA
(uHcno KoHTpOJHpYeMEIX mapamerpos koneGiercs B mpezeiax or 100 no
1000); 2) HeoOXOAMMOCTEIO OpTaHHU3AIMHM KOHTPO/s E PEaqbHOM MaciuTaGe
BpeMeHH; 3) HajiuwmeM GOJLILIOrO 4HCAA CNYUaRHBIX (AKTOPOB, NPHCYIIHX
Kak obbextam Koutpouas, tak # camol ACK (B xawanax usmepenusi u oGpa-
GorkH HHPOPMALMH BOIHHKAIOT NOMEXH H cGoM); 4) BHICOKOH CTENeHbIo
ABTOMATH3AIMH TIpoueccos cbopa, mepeaawu, obpaboTku ¥ npeAcTABJIeHHS
Pesy/LTATOB ONepaTopy AJAf NPHHATHA OKOHYATENLHOTO pEIleHHs; 5) Me-
CTKHMH TpeGOBAHHSMH, TNPEABABIAEMLIMH K OCHOBHBIM Ka4eCTReHHBIM
xapakTepuctukam ACK: nocroeeprocrs u GelcTpozeiicTBHIO.

HocTtoee P HOCTB — CROHCTRO CHCTEME! ODECTIEYMBATL COOTEET-
CTBHE Pe3yNbTATA KOHTPOJA HCTHHHOMY COCTOSIHHIO NpoBepsieMoro o6o-
pyaosakHs. JlocToBepHOCTE KOHTPOJIS 3aBHCHT OT LEJIOr0 psija (akTopos,
BJHSIOIHX HA METOJHHECKHe M WHCTPYMEHTAJbHbe COCTABJSIONINE JOCTO-
BEpHOCTH.

MeToauueckas cocTapnfAwMAan AOCTOBEPHOCTH
KOHTp 05 ofycrowinsaercsi ClelylOlHMHE OCHOBHBIMH (AKTOpamu:
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1) saxoHaMM pacnpefenenHsi 3HAYEHHH BHIXOLHBIX TNapamMeTpoB KOHTPO-
JiEpyemMoro ofbekTa W MOTpeiHocTel HsMmepenui, Habopom JONYCKOB pa-
GorocnocobHocTH; 2) HAGOPOM KOHTDPONLHEIX JOMYCKOR, B3ATHIX 33 OCHOBY
npunsitua pemennii B ACK: «rogem», «Herofen»; 3)HabopoM KOHTPOJIHpYE-
MBIX [I2PAMETPOR, ONMPEneAsIoNHX rayGusy (noasory) Kourpous; 4) nepHo-
[0M NPOBEPKH OOLEKTA W BpEMEHEM KOHTPOMS 3TOro ofbexTa.
HCTPYMEHTANbHSA COCTAaBASAIIAA AOCTOBEP-
HOCTH KOHTP O 5 06ycJ0BTHEAETCS CAENYIOMHMH GakTOpamy, K KO-
TopeIM OTHOCsTCs: 1) HapgexuocTs ACK (BIHsHHE HE HOCTOBEPHOCTE OT-
ka3o, cboep); 2) meroan opranusanum camoxonrpoas ACK; 3) cnocobui
HAKOIVIEHHS, PerHcTpaumyH ¥ OToOpameHHs pPesyNbLTATOB KOHTPOJS,

Mynom

11

JBM = Yempeicmbo
neyamu

Haka-
nurmens| | Pezucmpamop

Hrdunamop

Puc, 1-4. Crpyktypa PACCPENOTONEHHOM CHCTEMBL KOHTPO/IS GOpTO-
BOTO OOOPYHOBAHHA KPYNMHOrO CAMOJIETA
OK — ofBeKT Koutponst; MK — mecTHHi Kommyratop; LK — penrTpanbabii
Kommyratops JTAK & npeolpasoeatent «ananor — Kof» YBB — ycrpolfterso
) BBOJA-BHBOIA

BuerponeficTEHEe XOHTP OJ A 33aBHCHT TAKXKe OT LeIOro
pAna $akTOpOB, OCHOBHEIMH H3 KOTOphX siBnsiores [31]: uneno xouTponn-
PYEMBIX TAPAMETPOB, INPOHIBOAMTENLHOCTE CHcTeMbl 00paboTkH HHGOD-
mauud B ACK, mapexuocte ACK, meroms! OpraHHsanmHi CaMOKOHTpPOJA
u ap. O6GbuEO B auecTBe OmeHXH OwicTpomeiicTBHsl BHIOHpaeTcs cpeanee
BpeMsl BHIIOIHEHH KOHTpoas ofnexra. JlocTORepHOCTL ualle BCero OleHH-
Baercsi cpejiHell BEpPOSATHOCTHIO NPHHATHA ommbouynoro peinenus. Cpexnee
BPEMSI KOUTPOJISl CIOKHHX 061eKToB koaeGiercs or 10 mun go 1,6 4, me-
posiTHocTh onmbousoro pewennsa — or 1072 no 1078,

Jlns OueHKH CTereHH COOTBETCTBHS OCHOBHBIX MOKasarTeleil xayecrsa
npoextupyemofi ACK TpeGyeMuiM HA 5STane NMpOEKTHPOBAHMS HEOGXOLHUMO
PEWMTh HeJbiii psji KOMIJIEKCHBIX CHCTEMHBIX 3aaw: 1) Buifpart # yHHH-
UHMpOBaTh OGLIYI0 CHCTEMY H3MEPHTENLHBIX CPEICTE ¢ YUETOM BEEro MHOTO-
ofpasHsi BHIXOJHEIX NapameTpoB o0bexTa Kourpoas; 2) paspaGorark 06-
1ILYI0 METOLMKY OLEHKH METOIHYECKOH JIOCTOREPHOCTH KOHTPOJIs; 3) MpopecTH
nﬁop CTAaTHCTHYECKHX JAHHEIX O 3aKOHaX pacnpeg,e.nemlﬁ 3HAYEHHH BLI-
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XO[HBIX TapAMeTPOR M NOrpenrrocteil uamepenuit; 4) npopectd KoHue-
CTBEHHBIHl AHAIN3 METOAHYECKOH JAOCTOBEPHOCTH € YYETOM NPHHSTOTO aj-
FOPHTMA KOHTPOMS W BhIODAHLON cHCTEME cpencTe namepennil; 5) smibpars
1 06OCHOBAaTh KOJHUECTBEHHO CTPYKTYPY NOACHCTeMEl cOopa uH(OpMAanHH
00 wW3MepseMBIX TNapaMeTpax, aIrOpHTM ONpoca H APYTHE [apaMeTpht;
6) pefpaTe u OGOCHOBATL KOJHYECTBEHHO CTPYKTYPY M pemum paboTh
BhIYHCAWTENbHEIX cpencTs B ACK .(onsonporneccopHas, MHOTONPOLECCOPHAS,
TIOCJEAOBATENILHEN  PeXUM, MyJLTHNPOTPAMMHEN pEXHM), HCXOAA H3
HeoGXonMMLIX TpeGosannii K OhicTponelicrBmo KouTpoasn; 7) Be0parnL no-
cucremy camokoutposs B ACK; 8) npomectn ofuuil xonuuecTenubii ana-
13 noKasatenedl OwICTPOREHCTBHSI H LOCTOBEPHOCTH € YYeTOM ECEro MHO-
MECTBa YKa3aHHBIX Beile (axTopop; 9) ompeendTh LelecooGpasHyio
CTENeHr ABTOMATHSAUHE H Ip.

Ilponecc mpoexkTHpoRanHs cOBpeMeHHHX cnoxubix ACK sanumaer
4—5 ner u Tpelyer OYEHL AETANLHOTO MpEIBAPHTENBLHOTO HCCAEAOBAHHSA,
HaNpaB/JeHHOr0 Ha NMPOBEPKY BOSMOMHOCTH CO3A@HHsI CHCTEMH ¢ HeoGXo-
IUMHEMH KAYECTBEHHLIMH ¥ KOJHYECTBEHHBIMH XapaKTepHCTHKAMH,

TunuuHeIMH NPeACTABHTENSIMH peaibHEIX 00BLEKTOB, KOTOpPHE MOTYT
paccqatpusarbes Kak BCY, ssasiorcs TenedomHBle ceTH KPYIHBIX TOPO-
IOB, SHEPTETHYECKHE KOMIJIEKChl, FHAPOTEXHHYECKHE COOPYMKEHusl, IKOHO-
MHYecKne, OHOIOTHYECKHE CHCTEMH W T. II.

IIpHBefeHHBIX TPHMEPOB HAOCTATOMHO JIISi TOro, WYTOOEI
MOJMEePKHYTE HEKOTOpLIe OOmMe CBOHCTBA M OTIHYHTELHLIE
ocofentHoct BCY: 1) Hanuune GOJGLIIOro yHCaa B3AHMOCBS-
3aHHBIX W B3aHMOJEHCTBYIOIIHX 3JEMEHTOB, TMpHUEM H3MeHe-
HHE B XapakTepe QYHKUHOHHPOBAHHS KaKOro-J1ubo U3 sJeMeH-
TOB OTpakaercsi Ha Xapakrtepe (GYHKIHOHHPOBaHHS APYrux
U BCEil CHCTeMBI B 1e/10M; 2) CHCTEMA, a TAKIKE BXOASIIHE B Hee
pasnoobpasHiie 3JeMeHTH B TOAABJISIIOUEM OONBIIUHCTEE $SIB-

AATCA  MHOTOQYHKUMOHANLHBIME; 3) B3aMMOZICHCTBHE 3J1e- "\

MEHTOB B CHCTEME MOXKET MPOHCXOAHTE MO KaHalam oBMeHa
HH(opMmanueil, sHeprueil, MaTepnanamu ® 1p.; 4) HaaHuHe
y Beefl cucTeMe obie nenH, ofLUIero HasHaueus, onpenessio-
Llero eANHCTBO CIOXKHOCTH M OPraHM30BaHHOCTH, HECMOTDPS Ha
Bce pasHoo0pasue BXONSIIIMX B HEE 3JEMEHTOB; H) mepemeH-
HOCTb CTPYKTYPHI (CBfA3e# U COCTaBa CHCTEMEI), 0BeciedHBAOIIEH
MHOTOpeXHMHBLIH XapakTep (YWHKUHOHHPOBaHNS, BO3MOXKHOCTh
ajantalMyd KaKk B CTPYKTYpe, TaK W B aNrOpuTMe (PyHKIIHOHH-
posanus; 6) B3aUMOKEHCTBHE 3J1eMEHTOB B CHCTEME H C BHellHe#
cpenoit B GONMBILMHCTBE CIY4aeB HOCHT CTOXACTHYECKME Xa-
pakrep; 7) cucTeMa SIBJSIETCS SPrOTHUECKOH, 60 4acTs (PVHK-
LHi1 BCerja BEIMOJHSIETCS aBTOMATHUECKH, a JApYyrasl 4acTh —
YEJ0BEKOM; MPH 3TOM CJNEAYET OTMETHTH BEICOKYIO CTETNEHb
aBTOMaTH3alHK, B YaCTHOCTH IUHPOKOE NpHMEHEHHe CpPEACTB
4BTOMATHKH H BHIMHCJHTENILHOH TEXH#KH A/151 FHOKOro ympas-
JIEHUST H MeXaHH3alkH YMCTBEHHOTO H PYYHOro Tpyha Hesno-
BeKa, paloTaouiero B cucteMe; 8) yrnpapieHne B NOAABISIO-
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nieM OCONBLIIMHCTBE CHCTEM HOCHT HEPapXHueCKHil Xapakrtep,
npeaycMaTpHBAIOMIMH coYeTaHHe LEHTp alH30BAHHOr0 ympasJie-
HHS MIH KOHTPOJIS ¢ aBTOHOMHOCTLIO ee wacteil.

Cneayer, OIHaKO, OTMETHTB, UTO JUIsSI BKJIIOYEHHS] paccMa-
TpuBaeMoit cuctembl B Knace BCY coscem He siBnsietcsi obsi-
4aTeNbHBIM HaJHYHE TOJHOTO TepedNsi NPH3HAKOB, Tepe-
uneaenHelX Beie. Pacemotpennwie Beine ocobennoctd BCY,
IIECMOTPS HA OTCYTCTBHE €IHHOrO HX OMpeNeseHusi, NpHBeIH
K HeoOXOEHMOCTH pPaspaGOTKH HOBHIX MOAXONOB K H3YYeHHIO
NOHOOHBIX CHCTeM, OOBEAHHEHHHIX OOIMM Ha3BaHHEM — CH-
CTEMHBIH TORXOH.

1-2. CHCTEMHBIV TIO/IXO/,
OCHOBHBIE 3AJIAYH CHCTEMOTEXHUKH

,U,.I'IH paccMoTpeHHs OCHOBHBIX 3aJlay CHCTEMHOro monxopa
BBeieM CJeNyIonHe onpeneneHust 1 noHATHSI, NMPHHATLE B 06-
el TEOPHH CHCTEM:

A. CucTeMa ecThb MPexIe BCEro COBOKYMHOCTb 3Je-
MEHTOB, KOTOpEIE, B CBOIO OYepellb, MpH ONpeleJeHHBIX yeJ0-
DHAX MOTYT paccMaTpHBaTLCH KaK CHCTEMEI, a caMma HCeme-
jlyemasi CHCTeMa — KaK OIHH H3 3JieMeHTOB 6osee LIHPOKOMH
CHCTEMBI.

*{ B. Ilasi moBbIX CHCTEM XapaKTepHo HaJWuHe K ETer p a-
NTHBHB X KauecTs (coficts). HMHrerpatuBebIMEH  HA3H-
gnamn KauecTBa, NMPHCYMe CHCTeMe B LeJOM, HO He CBOM-

CTBEHHBIE HH OLHOMY M3 ee 3JIeMEHTOB B OTHenbHOCTH. OTciona
crieflyeT BaxKHB# BLIBOI: CHCTEMa He CBONHTCH K MPOCTO#
COBOKYNIHOCTH 3JIEMEHTORB, H, pacuneHsisl CHCTeMY Ha OTIe/b-
Ibie YACTH, H3Y4Yasd KaXKAYI0 M3 HUX B OTHEJILHOCTH, HEJb3s
MO3HATL BCe CBOHCTBA CHCTEMBI B IEJOM.

B. Jlns mobbix cHcTeM XapakTepHO HANH4YHEe C Y ul e C T-
BEHHB X CB#A3ell MeXAy s7MeMeHTaMH, TPEBOCXOMSILIHX
N0 MOIIHOCTH (cqne} CBSI3H 3THX 3JEMEHTOB C 3JIEMEHTaMH,
e BXOASIMMH B JIaHHYIO CHCTeMY. ¥YKasaHHOe CBOHCTBO
1103BOJISeT BHIIENTHTL CHCTEMY B BHIE LEJOCTHOTO O0BLEKTA H3
OKpYKaromlel cpepnl.

Hsyuenue moboit cucTeMst npeanonaraetr cos3janie MomeaH
CHCTEMEI, HOSBO.TIHIDIJ.I,EI‘:I NpeacKasniBaTh ee NMoBeneHue B orpe-
JIETENHOM JHaMasoHe YCNoBuii. M 0 1 e J1 b — OnHcanue CH-
(rempl, oToOpamaiolliee ONPEIEJeHIYI TPYNIY €e CBOHCTB;
yrayOnenne onucanua — netanusanusi Mopean. Onmcanue cu-
CTeMBl MO}KHO pACCMATPUBATL C TPEX TOYEK 3peHHs: 3) QYHKIHO-
lianeHo#; 6) Mopdonornyeckoi; B) HHOOPMALMOHHOIN.
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OYyHKIMOHANBHOE ONHCaHHUE HEOOXOMUMO
Jns Toro, 4TOOBl OCO3HATb BaXHOCTb CHCTEMBI, OMNPELETHTb
€e MeCTO, OIIEHHTh OTHOIIEHHE K APYrHM CHCTEMaM H K BHeLl-
neit cpese. st moctpoerust ofuero ¢yHKIHOHANBHOTO OMU-
CaHHsl CHCTEeMbl BBOLSITCS CHAEAYIOIHE HOHATHS.

CoCTOS HH e — MHOKECTBO CYI€CTBEHHEIX CBOHCTB, KO-
TOpBIMH CHCTEMa 00/1a/|aeT B IaHHEN MOMEHT BpemetH. B H e w-
Haf Cpela-— MHOKECTBO 3JICMEHTOB, KOTOphIE HE BXO-
AT B CHCTeMY, HO H3MEHEHHE HX COCTOSAAHHMA BHISHIBACT H3-
MeHeHHMe COCTOfHHS cHcTembl. Mollenb Gy HKILH OHH-
p OB aH M 5 (MOBENEHHsT) CUCTEMBI — MOJIe/Ib, NPEACKA3bIBAIO-
1|2 M3MEHEHHE COCTOSIHHSI CHCTeMbl BO BpPEMEHH.

Mopdonoruueckoe OMMCaHH e AGIKHO laTh
npe/icTaBNenHe O CTPOeHHH cucTeMbl. OHO He MOXeT ObiTh
HCYEPNBIBAOIMM; TyOHHA ONMCaHusl, YPOBEHb NETANM3ALHH,
T. €. BbiOp 3/1EMEHTOB, BHYTPb KOTOPLIX ONMHCAHHE He NPOHH-
KaeT, OnpenedsieTcsi HasHaYeHHeM CHCTeMEl H LeJbio Hecae-
popanusi, Mayuenne mopdosiornd HauMHAETCS C 3JIeMEHTHOro
coctasa. ITon sneMeHTOM B Jl@HHOM ClIyyae MOHHMAeTCsi MOA-
cHcTeMa, BHYTPb KOTOpOil omucaHue He nponHkaeT. Mopgo-
JIOTHYECKHE CBOMCTBA CHCTeMbl CYIUECTBEHHO 3aBHCAT OT Xa-
paxTtepa cBsizeit. OCBIMHO BECNSIOT: HHPOPMALHOHHEIE, SHEepre-
THYEeCKHe, BellleCTBeHHBle CBsi3y. MHQopManHOHHEE CBSI3H npel-
HazHauyeHk! 1S nepeHoca HHOPMALMH, SHepTeTHYeCKHe — L5
nepexHoca sHEPrHH MEeXAy 3JeMEHTaMM, BEllecTBeHHbIe — A/
nepefaun Marepuana, M3MeHEeHHsi CBOWCTB Marepuana. B pe-
3y/bTaTe MOPQOIOrHYECKOro ONMCAHHS BO3HHKAET MOHSTHE
cTpyKTypel. CTP Yy KTY P a — COBOKYIHOCTb 3JIEMEHTOB H
cBssell MEXIYy HHMMU.

HudopmManHOoOHHOE ONHCAHUE CHCTEMH 1O/~
JKHO J@BaTh npencrasiesve o6 opramusamuu cucTeMbl. OHO
onpesieasieT 3aBHCHMOCTb MOP(OJIOTHUECKHX H (QYHKIHOHAb-
HLIX CBOIICTB CHCTEMBI OT KauecTBa M KOJIHYeCTBA BHYTPeHHeH
(o ceGe camoli u cpesie) 1 BHemHel (mocTymaiomed H3 cpesikl)
HH(OPMALHH.

C ofmedunocopckuX nOsHImi CHCTEMHHIH noaxol — Ha-
npasieHHe MeTOAONOTMH HAYYHOrO NO3HAHUSI H COLMANBHOMH
NPaKTHKH, B OCHOBE KOTOPOTO JIEKHT MCCNefoBatiie 0GbeKTOB
Kak chcTeM. MeTofloJiorHdeckas cneruguka CHCTeMHOro nof-
X0fla OnpeiesieTcss TeM, YTO OPHEHTHPYeT HCCNeloBaHHE Ha
PACKpLITHE L[EJOCTHOCTH 06beKTa H 00ecredHBalolIHX ee Me-
XAHM3MOB, HA BLISIBJIEHHE MHOrOOGPA3HEIX THIIOB CBSi3el CJIOXK-
HOro OOBbeKTA H CBeleHHEe HX B €MHYI0 TEOPETHYEeCKYI0 Kap-
THHY. Brepebie HeOOXOAMMOCTb CHCTEMHOrO MOAXOAA K Mpo-
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ektHposannio BCY 6bia HarAsaHO NPOHAMIOCTPHPOBaHa H 060~
cHoBaHa aMepukauckumu yuensMM I', X, Cynom u P. 3. Mak-
KONMoM B HX ¢yHRameHTanbHOH paGote [14]. Onu mpemnarator
crenyromuii mpavep: «Hekto mnpepnaraer sam 100 000 000
NoJInapoB M roBopuT: «Cllenaiite MHe CHCTEMY JUISI YNPABJCHHS
BO3AYIIHBIM JBHIKEHHEM, WJIH JJIS1 3aMyCKa MEeXKOHTHHEHTaMNb-
HBIX GaJlINCTHYECKHX pakeT, HNM ANs coenuHenus 7000 Tese-
(POHHBIX annapaTtoB, HIH LIS BEINOMHEHHS KAKHX-NTHOO APYTHX
¢yuxuui». YTo Bel npu 3ToM Oynere nenaTb?»

PemieHne nonoOHBIX 3a7a4 Kak 3a OJLMH MpHeM, Tak M TpH
npocToM pasGueHHn Bcell COJbLION 3aladd HA Pl MEJKHX
NOCNEeR0BATENbHBIX STANOB PEAKO NPUBOAKT K ycnexy. [Tostomy
LAl CO3AaHHSl TAKMX CHCTEM HeOOXOMM ONpefesIeHHEIl HAeo-
JIOTHYECKMH W OPraHH33UHOHHBIA IIaH NPOEKTHPOBAaHHSI CH-
CTeME, NPOHH3LIBAOMHA BeCh MPOLECC NPOEKTHPOBAHKS Ha-
uHHas OT askl HCCAeOBATENbCKON npopaGoTku A0 hasel
H3rOTOB/EHHS, HCMEITAHHE M NMPUMEHEHHs] OMLITHOro ofpaspia.
HeobGxonuMocTs cHeTeMHOro nofxona npu cosianun BCY o6b-
ACHSIETCSl TeM, YTO TeMnbl PA3BHTHS HAYKH M MPOH3BOACTBA
C KamIbM JIHeM YBeJHYHBAIOTCSH, CJOKHOCTH CHCTEM BO3pa-
CTaeT, a 3TO YBeJHYHBAeT MJIMTEJILHOCTHL pa3paloTkH, B pe-
3yJabTaTe 4Yero OOJILIIMHCTBO CHCTEM K MOMEHTY BBOIa HX
B IKCITyaTalHIoO MOTYT OKas3aThCsl MOpANbHO YCTAPeBIIHMH,
a HHOTNA M MPOCTO HEHYXKHEMH. [lpoekTHpoBaHHe MONOGHEIX
cHCTeM TpefyeT GOMBILMX KamNHTATOBIOMKEHHEH, B pe3yabTaTe
uero TpebYylOTCS rapaHTHH Toro, 4To OyAeT CO3haHa CHCTe-
Ma8 € HYXHBIMH cBoHcTBamu. OICI0fa BHISIBASIETCS] OCHOB-
HOE I[eJIEBOE Ha3HaueHHe CHCTEMHOro MoJXOna K MPOeKTHPO-
BaHHI0 — COKPameHHe TNepHORa NPOeKTHPOBAHUS CHCTEMbI
MEXAY MOMEHTOM BO3HHKHOBEHHSA I'IOTpEﬁHOCTH B Co3na-
MK MONOGHOH CHCTEMBI H MOMEHTOM BBOLA €€ B SKCIUyaTa-
IIHI0 MpPH COXPaHeHMH COOTBETCTBMS KAUECTBA BEINOJHSIC-
MBIX uq:;ymcunﬁ TpebyeMoMy A5 JOCTHIKEHMS! MOCTaBIeHHBIX
nene.

HeobxonumocTs KoHCTpYHpOBauus coppementnix BCY npu-
BeJia K aKTHBHOMY HCMOJIBb30BAHHIO CHCTEMHOI'O MOAXONA B TeX-
IIHKe, B pe3ynbTaTe 4Hero NosBMJIACH HOBasi Hay4YHO-TeXHHUe-
CKasl JHCIMIVIHHA «CHCTeMOTeXHHKa», 0XBAThIBAIOMAS BOMPOCH!
MMPOEKTHPOBaHHSA CHMOXHBIX CHCTEM.

Cornacuo [14], TepMuH «CHCTEMOTEXHHKE» HCTIONB3YETCS 151
OnHCaHusi OGOOIEHHOTO MOAXOA2 K MPOEKTHPOBAHMIO CHCTEM,
KOHCTPYHDYEMBIX IJIsi PElieHHs! PAa3NUuHbLIX 3a1ad, MpH YCJIo-
BHH, YTO ITH 3ajaud OynyT pelrathecsi Haubogee s¢GheKTHBHBIM
113 BCEX BOSMOMHEIX CHOCOGOM, MpHYeM KaxIblll 3JeMEHT CH-
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cTeMbl OylleT paccMaTpHBaTHCSl He caM no cefe, a BO B3aHMO-
JIeHCTBHH C APYTHMH 3JIEMEHTaMH.

K umeny 3apad, pelraeMbiX Ha OCHOBE CHCTEMOTEXHHYECKOTO
NOAXONA, OOBLMHO OTHOCSIT: OnpejesieHHe OOleH CTPYKTYPb
CHCTEMBI, OPraHU3aIHI0 B3aUMOIEHCTBHST MEXAY MOACHCTEMAMH
M SNeMEeHTAMH, YueT BIHSHMS BHeWHeH cpefbl, BHOOP
ONTHMAJBHONR CTPYKTYPbl, ONTHMAJIbHEIX aJIrOPHTMOB (QYHKIH-
OHHPOBAHHS,

B monorpaduu [6] npesniaraetcs: Bee npoektiposanie BCY
pasfleNuTh Ha Jge CTajMM: MaKpoNnpoeKTHPoBaHHe (BHelIHee
NPOEKTHPOBAHKE), B MPOLECCe KOTOPOro peinaroTcsi (yHKIHO-
HaJIbHO-CTPYKTYPHBIE BONPOCH! CHCTEMEI B [1€J/I0M; MHKPONPOEK-
THpoBaHUe (BHYTPeHHee NPOEKTHPOBaHHE), CBSI3aHHOE C pas-
paGoTKOll SJEMEHTOB CHCTEME! KaK (H3HYECKHX efuHH1 000-
PYLOBaHHsl H C MOJyYeHHeM TeXHHYECKHX PelleHHH Mo OCHOB-
HBIM 371eMeHTaM (MX KOHCTPYKIMH H napaMeTpel, PEXHMEL
PKCNIYATALHH).

B COOTBeTCTBHMH C NPEAOKEHHBIM JleIeHHeM CHCTeMOTeX-
HHKa OnpellefisieTcsi KaK COBOKYNHOCTH TOYeK 3peHHsi, Me-
TONOB H [OAXOMOB, CBSI3aHHLIX € MaKPONPOEKTHPOBAHHEM
CJIOMHBIX CHCTEM.

MagponpoeKTHpoBaHHe HaunHaeTes ¢ GOpPMYNTHPOBKH npo6-
JleMel, KOTOpasi BKJw4YaeT B cebsi o KpaitHeii Mepe TPH OCHOB-
He(X pasnena: 1) onpeneienye [eeH CO3J@aHUsA CHCTEMBI K
Kpyra peliaeMbX €10 3a7iay; 2) onucanHe AEHCTBYIOIHX Ha CH-
creMy (baKTOpOB, MNOANExaIHHX oOs3aTe/IbHOMY Yy4eTy IpH

paspabotke; 3) BhiGOp NOKa3aTeNst MM CHCTEMBl [OKa3aTe-

Jiell s¢peKTHBHOCTH CHCTeMbl. PaccMoTpiM KpaTKO XapakTe-
PUCTHKY KaiKJOro M3 pasfiesioB.

1. B nauare npoexmuposarnus HeOOXOAMMO NPaBHIBHO H
4eTKO Onpele/uTh INIaBHYIO Lefb paspaborku, KoTopasi npe-
chenyeTcst NpH CO3AaHHH HOBOH cHcTeMel. OTKa3 OT YsICHEHHS
Held pa3paboTKH He NO3BOJIsSeT BHUTONHHTH NPOCKTHPOBAHHE
HAMNYYIIAM 00pa30M: 3acTaB/isieT paspaboTunkos npu BelGope
BO3MOXKHB(X BAPHAHTOB OPHEHTHPOBATHCHA JHLIbL HA COGCTBEH-
HBIE [[eJH, CBA3alHbe, KAK NPaBUJIO, CO CTPEM/IeHHeM MHHHMH-
3HPOBAaTh PacXoll BPEMEHHHX, MATEPHAJNBHBIX H JIIOACKHX pe-
cypcoB. B KoneyHom utore ycunusi GOJBIIOTO KOJIEKTHBA
mojeit 1 GoabilMEe MaTepHANbHbIE 3aTPAThl MOIYT OKas3aTbCs
Gecroneansivy H HanpacHeivH. Ofiue u3 HauGonee H3BECTHBIX
NPUMEPOB HENpPaBHIIBHOMN NOCTAHOBKM L€JIei B HCTOPHM pa3BH-
THsT CHCTEMOTEXHHKH SIBJISITCS] OPTraHM3alMs NpoTHBOBO3AYII-
HOit 00OpOMBI AHTJMHCKHX TOPrOBBIX CYJIOB BO BPEMsi BTOPOH
MHpoBo§l Boitubl. Mccnenys a(eKTHBHOCTE Takol Mephl, Kak
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VCTAHOBKA Ha TOPrOBHIE CYJa 3eHUTHEIX OPYAMH, aHrIMHACKHE
CTCUHANKCTEl MPHILY CHAa4Yala K BRIBORY O HeOOGXONHMOCTH
orkaza ot Hee. [IprnunHofi Takoro 3akmoueHusi GbiIO TO, 9TO B
KayecTBe IleH MepBOHAYaNbHO Obl1a MPHMHSITA 3anada YHHUTO-
JKEHHsI 3eHHTHREIM OFHEM BpaykecKuX camonetoB. EctecTBeHHO,
YTO 3eHHTHBIE OPY/IHSI, CTPEJISIBLINE C KaYalomuXcsi naay6 u ob-
CJIyKHBaeMble HEeOCTAaTOYHO KBaTH(MUHPOBAHHBIMH pacyeTa-
MM, MOYTH He cOuBanu camoneroB. Orciopa nornueckum of-
Pa3oM ClenoBano 3akKJIoYeHHe 0 HeoOXONHMOCTH Nepeiad 3e-
HHTHBEIX CPeACTB C CYAOB Ha HaseMHble OaTapeu, rie sfdekTHB-
HOCTE HMX HCNONb30BaHus Obwia Obl 3HAYHTENBHO BBILIE.

CrenuanucTsl, OJHA2KO, BOBpPEMsl TMOHSJH, YTO JAeiCTBH-
TENBHOH LE/IbI0 YCTAHOBKM 3CHUTHBIX OPYAMil HAa TOpProBhe
CyAa SIBNSIETCS] He YHHUTOMEHHE BPaXkeCKHX CaMOJIeToB, a 3a-
LUHTA caMuX cynoB. B sToM cumbicsie opyilusi OKa3anuch BeChMa
s(xpeKTHBHBL: OMacasick 3€HHTHOrQ OrHS, HEMEIKHE JIETYHKH
OOMOMIH BOOpPY3:KEHHEIE CyAa ¢ GONBIIMX BHICOT H C ropasfio
MEHBIIEH TOYHOCTBIO. JKOHOMHSI OT COKpalleHMsi MNOTeph
CYIOB HAMHOTO NEPeKphIBana 3aTPATHl Ha YCTAHOBKY M ofcmy-
’KHBaHHe OpyAHH.

B pesynbraTe ysiCHEHHSI LENH MOMHO BbISIBUTb €IHHCTBEH-
HYO neab (Kak, HanpuMep, YBEJHYEHHE NMPONYCKHOH crnocob-
HOCTH WH(OPMANHOHHO-CNIPABOYHOI CHCTEME!, JIMOO MHHHUMH-
3aUMI0 CTOMMOCTH, JHOG0 MHHMMH3AIMIO BpPEMEHH KOHTpoJA
CNOKHOro OOBEKTa) MM HECKONBKO PasHBIX Heseil, KOTophie
1peciiefyoTcs ofHOBpeMeHHO. Tak, Hanpumep, B CHCTeMme
ABTOMATH3UPOBAHHOIO YNpaBNEHHS MPOH3BOJCTBOM MOXKHO JO-
OHBAaThCS MOBBLIIIEHHS TMPOH3BORHTENBLHOCTH, CHiKeHHs cele-
CTOMMOCTH M NOBHIICHHS KAaYecTBA NPONYKIHH, a TAKKE YMEeHb-
IIeHHHA CTOMMOCTH CHCTCMEI YHPaBJIBHHﬂ; B [-'IHEI]DPMBLL!‘IOHHDI?
cucteMe «CHpena» pe3eDBHPOBAHHA OHNETOB Ha CaMOJETHl —
VBETHUeHHS] NPONYCKHOI CNOCOGHOCTH, YMEHBLIEHHST CTOMMOCTH
CHCTEMHI.

B ofwmem cnyuae caegyer oTMETHTb, YTO LEMH H 3aiaqH
CHCTEM ONpeRensitoTest HMCXoAst H3 noTpeGHocTell npaKkTHKH,
TenJieHHiA W ocobeHHOCTEH pA3BMTHS COBPEMEHHOH TeXHHKH,
a TaKKe U3 HapOAHOXO035IHCTBEHHOI, 9KOHOMHYECKOI 11e/1ec000-
pasHocTH. B HacTtosmee Bpemsi HeT BO3MOXKHOCTH YKAa3aTh
kaKnHe-1HO0 (popMalbHEIE NPABHJA A PelleBHs TOro BONpO-
€a, 32 UCKJIOYEHHEM, MOMKET GbiTh, MOHHMAHKMS POJH MPOEKTH-
pyeMoft CHCTeMEI, OMNLITA MPHMEHEHHS! CYIIECTBYIOMHX CHCTEM
AHATOTHYHOrO THNA M HIMKEHEPHOH HHTYHIHH.

2. HeoGx0dumo uemko 02060punis BHEITHHE YCJOBHS, B KO-
TOpeIX OyZleT (YHKIHOHHPOBATE NPOEKTHpyeMasi CHCTeMa:
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a) HYXHO BBHIGIHTH Te CBSI3H C BHelIHeil Cpejoil, KoTopsie
apAsAoTcs Hapbonee CYLECTBEHHBEIMH H KOTOphie HEOOXOLMMO
YUMTBIBaTH NPHM npoekTHpoBanuu; 6) sanath npHOAIKEHHOE
ONHCAHHE 3THX CBfI3ed, JUIsi 4ero MOryT ObIThb HMCNOJNb3OBAHEL
Kak OINEIT 3KCnAyaTauHH aHaJIOrHYHBIX CHCTEM, TaK H CTaTHCTH-
yecKHe JAHHLIC, MOJYYEHHbIE B pe3yJbTaTe CHNelHANbHO I0-
CTaBJIEHHRIX SKCIEPHMEHTAJBHEIX HCCAENOBAHME.

3. Hod sghpexmusHocmoto noHUMaermcs 0600meHHoe CBOH-
CTBO CHCTEMBI, XapAKTepH3Ylolee cTeNneHb MPUCNOCOGIeHHOCTH
CHCTEMBI K BEINOJIHEHHIO NMOCTABJICHHEIX nepef Heio 3ajay. Jlas
KOJIMYECTBEHHON OLEHKH 3(eKTHBHOCTH BHIOGHPAOT OOMH HIH
HECKONBLKO MokaszaTeneli (KputepueB). Xapakrep BeIGpaHHOTO
NoKasaTellsl MM CHCTeMbl MOKasatesieli onpepensieT OCHOBHEIE
HANpaBleHHsi B TIOHCKE CBOMCTB cHCTembl, ofecreuHBaroOmuX
ONTHMANbHEE XAaPAKTEP BHIMOJHEHHS NOCTABJEHHHIX TNepen
Helo 3afau. [lpocnenuM pasiuyHEle BapHaHTHl Beibopa Moka-
saresisi 3(QGEKTUBHOCTH H TNOCJAEACTBHSI 3TOro BhiOOpa ISt
PAa3NHUYHEIX CHCTEM.

TpousBoCTBERABIK Npolece Xak ofeexT apromarusanus 8 ACYIL
BuGepem B XauectBe noxasaredn s$pexTHBHOCTH yNpaBlieHHs MPOH3BOJ-
CTBOM MPOM3BOJMTEIEHOCTb, H3MEPSEMYI0 CPEfHHM HHC/OM  H3[ewi,
BHITyCKaeMHX B TedeHHe 33/ aHHOr0 HHTCpBANa BpemerH. Mexoas us Takoro
nokasaresst S(peKTHBHOCTH, NPH TPOBEJEHHH MEPONPHATHI, CBA3AHHBIX
¢ yCcOBepLIEHCTEOBEHHEM H YTNpaBJ/leHHeM NPOM3BOACTBOM, Oyaer Goabliee
BHEMaHHe yacasThes ¢axropaM, crnocolCTBYIOLMM YBEJIHYEHHIO MPOK3BO-
putentnoctd, [lpu 3ToM weusbexuo OYAyT YIMYLWEHB H3 BHAY Jpyrue
CTOPOHE! OPr&HH3aLHH MPOK3BOACTBEHHOrQ TPOLEcca, He Casi3aHHble Hero-
CpeiCTBENHO ¢ TNPOM3BOAHTENBHOCTEI0, TaKHe, KAK KaueCTBO H3JEMIEH,
SKOHOMHS! CHpbsi, SHeprud M ¢onja sapniiarsl, NMpPeJOTBPAILEHHE H3HOCA
0GOPYLOBANMSE M AP. o!:

[lpepnososwuM Temepb, uTo B KauecTBe noxasarensi S{xpeXTHBHOCTH
ylpaBjenssa TPOH3BOACTEOM BRIGpAHA CpelnAs CeGeCTOMMOCTL NPOAYKIKH.
B sToM cayuae Takme (GAKTOpH, KaK SKOHOMEHSA Chphsi, H3HOC o0OpYAOBa-
HEA, pacxoj SueprEE B Qoupga sapmiarsl, Gyayr mverh Gombluoit Bec;
BMecTe ¢ TeM OTOHAYT Ha BTOpOil mian (aKTOphl, CBA3ANHEIE C NIPOH3BOAK-
TEABHOCTHIO OBCOPYAOBAHHA W KaUeCTBOM MPOAYKIMH.

ABTOMATHIHPOBAHKAN CHCTEMA KOHTPOJSi CJOXKHOro 0DOPYAOBAHHS.
B xawectse ocroBHBIX mokazateneft siipextusnocts ACK moryr OHTH
BLIOPAHE TOKA3aTe/H, XAPAKTEpPH3YIOIke J0CToBepHOCTb Kontposit. Ha-
MOMHEM, YTO TOJ ACCTOBEPHOCTLE) CHCTEM KOHTPOJIS NOHEMaeTcs CBONCTBO
CHCTEMEl, OTPaXaIuee CTeMeHh COOTBETCTBMA DPe3YJILTATOB KOHTPOJSA
HCTHHHOMY COCTOSHIHIO oOBeKTa Xomrtpons. B srtoM ciyuae npH nNpoeKTH=
posanuu ACK ocuoBnoe Buwmanme Gyfer yaeasrbes pompocam obecrede-
HHfi MAKCHMAJIBHOW AOCTOBEPHOCTH, HO He Oy#eT YUHTHIBATECH JIp
Ba)kiioe CeoficTBO CHCTeMEl — Omctponeficteue. B peaynbrare mMoryt OHTB
BHIOPansl cpeicTBa NOBHILCHHA JOCTOBEPHOCTH, AAJEKO He JyyluHe IO OT-
HOUWEHHI0 K BpeMeHubIM XapaxkTePHCTHKEM Mpoliecca KOHTPOMA.

PaccMoTpeHHbie TpHMephl  yOEXNalT B TOM, 4TO BHIGOD
nokasaresieil s(QeKTHBHOCTH HEOOXOMHMO NPOBOAHTL ¢ Goiib-
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110jf OCTOPOMHOCTBIO, Mocne rayfoKoro aHanusa upenell u sa-
Jlad, MOCTaBJIGHHLIX Nepej cucTeMoii. B ofiem cayuae BuIGpan-
nas cHcTema nokasartened s(peKTHBHOCTH 3aBHCHT: OT CTPYK-
TYPEl CHCTEMBl M XapakTepa CBfi3eH MexJy 3JeMeHTaMM; OT
1112 YNPaBISIOLHX aNrOPHTMOB M 3aKOHOMepPHOCTel (hYHKLHO-
IHPOBaHKs; OT MapaMeTpOB BHeIUHeH cpefkl.

[Tocie GopMyNHPOBKH npoGnembl OGBMHO NPHCTYNAIOT
K OTIPENE/IEH HI0 OAHOTO HIIH HECKOJNBKHX BAPHAHTOB NMOCTPOEHHS
CHCTEMBI, KOTOPHIE 3aCNY:KHBAKOT JaJbHEHINero paccMOTpeH s,
Il lccnenoBanue BapHaHTOB BCerfa HauyMHaeTcsl ¢ aHald3a HX
5(pPeKTHBHOCTH.

Jlnst noryyeHuss METONHKH pacueTa nokasareneil s(xheKTHs-
1HocTH HeoOXOMHMO NOCTPOHTH AJEKBATHOE MaTeMaTHYeCKoe
onucanue mnporecca yHKIHOHHPOBAHUS _CHCTEMBI HJIH, APY-
I'MMH ClOBaMH, MaTeMaTHYeCKYyl) MOJe/Nb, NMO3BOJSAIOMYIO BhI-
SIBUTH 32BHCHMOCTDL MOKasaresedi s(p@deKTHBHOCTH OT napameT-
POB CHCTeMbl H BHELIHEH CpeAr!, CTPYKTYPHl H aJTOPHTMOB
R3aHMOMIEHICTBHS 3JNEMEHTOB B cHereme. MareMaTHuyeckast Mo-
JIENTL  ABJAETCHS OCHOBOH AMsl pelleHHsi T[JIAaBHBIX CHCTeMO-
TEeXHHYECKHX 3a/1a4: aHali3a — ONpenejeHHs YHCNeHHRX 3Ha-
nenuil noxasartenedi 3pQeKTHBHOCTH NPH 3ajJaHHEIX napaMer-
aX CHCTeMbl H XapaKTePHCTHKaX BHeLIHed cpenpl, (PMKCHPO-
BAaHHOH CTPYKType W aNrOpHTMEe B3aWMOJEHCTBHSI SJIEMEHTOE;
CHHTe3a — BEIOOP2 ONTHMAJIBLHOH CTPYKTYPEL, anrOpHTMOB B3a-
nMONEACTBYUSI, NapaMeTPOB CHCTeMbI, ONTHMANBHOTO ynpasae-
UHA CHCTEMOH H JAp.

3aBHcHMocTH Mexky napamerpamu B BCY siBasioTcst pasHo-
OOpa3HBIMI H CTOXHBLIMH, B PE3Y.bTAaTe Yero NoCTpOeHHe eAi-
HOH MaTeMaTHYeCKOH MOJIeIH OKAa3hiBaeTCsl 3aTPyJHHTENBHEIM,
ITosToMy Juist MoflenupoBarusi Takix BCY ucnonbayior npuy-
IHI  MHOFOYPOBHEBOrO (HepapXHYecKOro) ONHCAHMS [34?.
MuOroyposHeBoe onHcaHue NpeAnoiaraeT BBeJCHHE pPasiud-
IBIX QOPMANBHEIX SI3HIKOB, KaXKABIH H3 KOTOPLIX OTpAXaeT
() VHKIHOHHpPOBaHWe CHCTeMBI B COOTBETCTBHH C MOHSTHSAMH
Il OTHOIIEHHSIMM, MPHHSATEIMH HA TOM MM HHOM YPOBHE Hepap-
xuu. st Toro 4to0bl NOJYYHTH TAKOE MaTeMaTHYECKOe OfH-
caHpe, HeoO6XoAuMo BeIOpaTh NapameTphl, MO3BOJISIOLIHE OMNH-
CLBaTh (DYHKIHOHHPOBAHHE CHCTEMEI: BO-NEPBLIX, Kak 3Je-
MeHT Gosiee IIMPOKOH CHMCTEMBI; BO-BTOPHIX, KAK [eJ0CTHOe
SBJIEHHEe; B-TPETbHX, KAK HEKOTOPYI0 CJIOKHYI0 CHCTEMY,
CTPYKTYPY KOTOpOH HeoGXOAHMO NpeACTaBHTH C AOCTATOYHOM
1St NaHHOTO YPOBHSI AeTaNH3alHel.

[TpHMeHeHHe MHOrOYPOBHEBOH MOAENH BhITEK4eT M3 Heol-
XONMMOCTH IIPOCTOrO €€ MOCTPOEHHS, B To e BpeMs HeobXo-
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ZUMO y4ecTb MHorouyMcieHHeie Xapaktepuctku BCY. Pac-
CMOTPHM HHTEPMPETALHIO JAHHOIO TOHSTHS MPUMEHHTENBHO
K OOnbIUMM ABTOMATH3HPOBAHHBIM CHCTEMaM YNpaBIeHHS.

YpoBeHsb | — nHbopMAHOHHOE OMNHCaHME, COOTBET-
CTByMOUIee B3NIAAY HA €HCTEMy B LEIOM H Ha ee B3auMoneH-
cTBHe ¢ BHemHe# cpejoii. Ilpu 3ToM B nepByio oYepesb paspa-
GOTYHKOB JIOJDKHBI HHTEPECOBaTh BCE MH(OPMALHOHHBEIE CBA3H
CHCTEMBI C BHEIIHEeH Cpelloil W poJib CHCTEMBbI KaK HEKOTOpOre
npeo6pasopaTenst HHGOPMALMH B €€ HHPOPMALHOHHOM B3aHMO-
JefiCTBHH ¢ BHelIHeR cpenoil.

VpoBeHub 2 — (yHKIHOHAILHOE OnMcapue. YPOBEHb
YHKIIMOHANBHOIO OMMCAHMSI BHISBNSIET Crocob peanu3anuH
3aKOHA YHPABJIEHHS W ONPEensieT MHOXKECTBO (DYHKUHOHAIb-
neix sneMento ACY H oTHoLIeHHH Mexay HuMu. B pesynb-
TaTe BHIPHCOBBLIBACTCS (YHKLHOHANLHAS CTPYKTYpa CHCTEMBI;
NpH STOM KaxJasi (YHKIHOHANBHAS MOACHCTEMA BBIIONHSET
onpeesieHHyl0 4acTh OOIIero anropuTMa ynpablieHHs.

YpoBeHb 3— CHCTEMOTeXHHYECKO® OMHCAaHHe. Ypo-
BEHb STOTO ONMMCAHHS BEISBJISET CTPYKTYPY KOMIIEKCA TEeXHH-
yeckuX cpesictB ACY, noa KoTopoi NOHUMAETCS COCTAB M CBSI3H
(PYHKIHOHANBHEIX Ppynn oﬁqbynoﬁaﬂnﬂ (TeXHHYeCKHX MOJ-
cHcTeM), HOMEHKJIATypa, YMCJO H pasMelieHHe TeXHHYECKHX
CpecTB Kamiol PyHKUHOHaNpHOM rpynnsl. Texuuyeckue nof-
CUCTEMEl OpefHasHAYCHLI DSt pEHJIHBHLI.HH OTHEJLHEIX CaMo-
cTOsITENbHLIX (DyHKIMt B cocTape ofuiero npouecca mpeoGpa-
30BaHKsl HHPOPMALHH. :

B cooTBeT¢TBHM ¢ TPeMfA YPOBHSIMH OIHCAHH§ BOSHHKAKOT
TPH TPYINsl CHCTEMHEIX 3aja4, pelaeMbiX Ha sTane npoexTH-
popanust ACY: onpenenenue B3aHMOGTHOLICHHH YNPaBJsiio-
1eii cHCTeMbl ¢ BHEITHe i cpeoit H 0OBeKTOM ynpasienust M ¢op-
MHpPOBaHUe 3aKOHA YNPABJIEHHS; alTOPHTMU3AUMS 3aKOHA yII-
paBnenys B pa3paboTka (PYHKUHOHANBLHOI CTPYKTYPBI; BhIGOP
TeXHHYECKHX CPEJiCTB JUIsi peanH3aiiy HHPOPMAIHOHHLIX Npo-
Heccop M paszpaboTKa CTPYKTYPHl KOMIUIEKCa TeXHHYECKHX
CpencTs.

Kak ormeueso B 1341, MHOrOypoBHEBOE ONHCAHHE XapakTe-
pu3yercsi LEsM PsnoM OOHIMX CBOWCTB.

1. Buibop YpOBHSi OMHCaHM$l, B TEPMHHAX KOTOPOro OIH-
CHBaAeTCst JaHHASi CHCTEMa, 3aBHCHT IJIaBHBIM o0pasoM OT
HesH HecaenoBauusi. JIs MHOTMX cHcTeM BhiGop YPOBHS OnM-
carus fasnsgercs eCTECTBEHHBIM H ONPEIESICTCS HasHayYeHHEM
CHCTeMbi. BhUieJIeHHe HeCKONBKMX YPOBHe#l sl H3yuaeMmoil
cHcTeMs: M03BO/SIeT BECTH MapaJielbHOe MOCTPOeHHe MOfes=H
HA KaKIOM YPOBHe PasiMUHBIMH CIellHalHCTaMH,
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2. AcrnekTnl onucanusi (QYHKUHOHMDOBAHMSI CHCTEMB! Ha
Pa3IHYHBIX YPOBHSIX B OCLIEM CAyyae He CBSI3AHBI MEXKLY CO-
HoH, NO3TOMY NPHHLHILI H 3aKOHHI, HCNOJIB3YEMbBIE NJIH OMH-
CAHHS CHCTEMEl Ha JI06OM ypOBHe, He MOryT Ouith dopmarinbho
DbINIe/IeHbl M3 NPHHIMIIOB, HCIOJIL3YeMBIX Ha IDYTHX YPOBHAX.

3. CyumiecTByeT acHMMeTPHUHAS 3ABHCHMOCTb MEXIY YCIO0-
uHAMH QYHKUHOHHPOBAHMS CHCTEMBl HA DAsIHYHEIX YPOBHSIX,
T. . TpeGoBaHus, NpeAbsSIBIsieMble K paboTe CHCTEMEl Ha BEpX-

lIeM YPOBHE, BEICTYNAIOT KAK YCJAOBHS WIH OFpaHMYeHus IJist
IHIKECTOSIIMX YPOBHEH,

Ypobens 1 e
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Puc. 1-5. Muoroyposnesoe onucanne BCY

4. Ha xampom yposHe mmeeTcsi cBofi co6CTBeRHBI HaGop
NOHATHA W NPHHIMIOB, COCTABNSIOIMA S3BIK ONHCAHHS CH-
crempl. Taknm ofpasoM, B cOOTBETCTBHM ¢ HepapxHell ypoB-
lleli BOSHHKAET WepapXusi si3pkoB omucanust BCY (puc. 1-5).

5. ToHuMaHHe CHCTEMBI BO3PACTAeT NPH MOCJAELOBATENb-
HOM nepexofie OT ONHOrO YPOBHSA K APYTOMY: 4eM HHIKE NMpOM3-
BOIUTCHA CNYCK MO MePAPXHYECKOH JeCcTHHIE, TeM GoJee Jie-
TaNbHEIM CTAHOBHUTCS PACKPHITHE CHCTEMBI, HeM BbIHIE Mbl
NOAHHMAEMCS], TeM sICHee CTAHOBHTCSH CMBICT M HasHayeHHe
Beefl cucTeMbl. Pemrenne crcTeMoTeXHuYeckHX 3apau st BCY
BO3MOXHO TOJBKO Ha OCHOBE MHOPOYPOBHEBOrO NpPHHIHINA
NOCTPOEHHS Mojenei.

COBOKYMHOCTE MaTeMaTHYECKHX METOZOB VIS PelleHHsl fo-
CTABJIEHHBIX CHCTEMOTEXHHUECKMX 3ajlad aHaNH3a M CHHTesa
114 OCHOBE MOCTPOCHHBIX MOAeJeHl €OCTaBMSeT ColepKanye
ApPYTOH Ba)KHOH HAYYHO-TEXHHYECKOH NHCIHIUIHHEI — HCCe-
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Iopanusa onepaipii., C MeTofofloriyeckKoih TOUKHM 3PEHUS MC-
cnenoBanue onepauuii onpenensiiorT 17] Kak Hay4HbiH noaxop
K PCIIeHHIO 3a/lad OPraHH3alHOHHOrC yNpaBleHus B CIOKHBIX
YeIOBeKO-MAITMHHBIX cHeTeMaX. I1pu perirenun mo6ofi KOHKpeT-
HOH 3afayd NpHUMEHEHHe MeTONOB HCC/eiOBaHHS oneparHi
npeanonaraer: l) nocTpoeHHe MaTeMaTHUYECKHX MOJENeH JIst
3afay NMPUHSATHS pelleHHi H YNpaBJeHHS B CAOKHBIX CHTYa-
OHAX WIH B YCIOBHAX HeoNnpeAeNeHHOCTH; 2) H3ydYeHnie B3aumo-
cBs3ell, onpepesiomUX BO3MOMKILE MOCNCACTBHS MPHHHMae-
MBEIX pCLIeHHIl, a TakXke YCTaHOBJECHHE KpuTepHeB ((peKTHB-
HOCTH, MO3BOJISIIOMMX OIEHHBATH OTHOCHTENIBHOE MPEHMYIIe-
CTBO TOFO MNH HHOTO BapHaHTa JEeHCTBHIL.

BaKHEIM CIE€ACTBHEM NPHMEHEHHMS! METOINOB HCCIEA0BaHMS
onepauHil st pemeHus: ITHPOKOrO KPyra NPAKTHYECKHX 3a=
Jia4 SBIJIOCH BhUIeJeHHe HeGOJBIIOro YMCIa KN1acCoB TMMOBEIX
sanay. BenencTeue 4acToll NOBTOPSIEMOCTH 3aflay ONpesiefieH-
- HBIX KJaccoB ObwiH pa3paGoTaHel METONLl MOCTPOeHHs! MX MO-
Jleledl M MONydYeHHWsl PelleHHil Ha ITHX MOIENsX.

B HacTtosiiee BpeMs pasfiMyaloT 3afayM CJCAYIOUMX KJac-
coB: 1) pacnpeneneHust pecypcoB; 2) ynpaBleHMsi 3amacaMu;
3) Buibopa mapiipyTa; 4) NoCTpOeHHsi pacmucanuji; 5) macco-
Boro ofcayKuBanusi; 6) ynopsioueHns H KOOpAMHAIMK; 7) 3a+
meHu ofopynoBaHKSA; 8) KOMOMHATOpHBLIE 3ajaud H Jp.

Wccnenopatie NOCTPOSHHLIX MATEMATHUYECKIX MOJENEH COB-
MECTHO € 9KCTEPUMEHTANIBHHIMH HCCIEIOBAHMSMH Ha Jel-
CTBYIOIIMX MAKeTaX CHCTeMBl NO3BOJIsieT 000CHOBATEH ONTHMAb-
HYIO CTPYKTYPY CHCTEMEI, ONpeAe/HTh ONTHMaIbHEIC 3HAUECHHS
ee napaMeTpoB H YOeaHTLCS B TOM, YTO BhiOpaHHbil BapHaHT
CHCTEMBl COOTBETCTBYET €M ee pa3paloTKH H 00aanaer Tpe-
Gyemoii s(ihexTHBHOCTBIO. Takum 00paszoM MOryT GhTh PeLIEeHE
OCHOBHEIE 3ajagd npu npoektHpoanuu BCY.

Pemenne 3anauy npu MakponpoektHposauuu BCY npens-
SIBJISIET onpelleNieHHble TpeGoBaHus K CnenHald3alny HHKeHe-
poB-cHcTeMoTeXHUKOB. B [51]cdopmynupoBatibl HEKOTOpHIE JTHY-
Hhle KayecTBa HIealbHOro CHCTEMOTEXHHKA: 1) FAPKO BhIpaXEH-
Hast CKJIOHHOCTB K CHCTEMHO# TOuKe 3peHMsi (He mpocTo BHEIN-
HUH MHTEpec), T. €. CKJIOHHOCTb OOBSATH CHCTEMY B LeJOM —
BUJleTh ee BHYTPEHHHE CBSI3M H IOBEEHHE, TNOHUMATH UETH
H 3a1d4H, CTOSILIHE MEPEl CHCTeMOil; 2) cnocOGHOCTD CYKACHHS,
TPe3Boil ONEHKH, BHIHOCHMO C TONHOH OOBEKTHBHOCTBIO;
3) Gorarctso (haHTasHH U BOOOPAKEHHS, TAK KaK CHCTEMHOH
paboTe mpucymie TBOpYeCTBO; 4) KOMMyHHKaGelIbHOCT, KOTO-
pasi BHIPa)KAETCs] He TONBKO B CMOCOOHOCTH «IafHTh» C JIIONb-
MH (TaKT, 4yTKOCTb, JHINIOMATHYHOCTb), HO H B NpPOSIBICHHH
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NOMOXKHUTEJABHEIX CBOHCTB JIHIEPa; 5) Hap BolpamKeHHst — yCT-
110ro, MHCbMEHHOrO, HHOIAA I'PadHYecKoro.

B nHayunoMm nnaHe HHiEHep-CHCTEMOTEXHHK — CHELHATHCT
INHPOKOre npoduis, o0MafAMUuid JOCTATOYHEIM KPYro3opoM
Db HanOosiee BaXKHBIX OGNACTHX COBPEMEHHOH TEXHHMKH H Bhbi-
coKoii MareMartudeckoH noarotoBkoi. CnocoGHOCTL MOnesH-
POBaTh €€ HE NOCTPOCHHYIO CHCTEMY H NPENCKa3biBaTh TAKHM
NyTeM € JOCTATOYHOH CTENEHbIO TOYHOCTH OyAyluHe Xapakre-
PHCTHKM 3TOH CHCTEMBI — HauboJee XapaKTepHble YEpPTHl COB-

PEMEHHOIO CHCTEMOTEXHHKA. e

§
1-3. MPHHUHIb!I TOCTPOEHHA
OBOBUIEHHBLIX KPHTEPHEB

CnoXHOCTD H KOMIWIEKCHOCTD NPoGaéM, BO3HHKAIOUMX NMpPH
MPOEKTHPOBAHHH OONBIIHX CHCTEM ABTOMAaTH3HPOBAHHOTO YII-
paBleHusi, NpUBEJH K TOMY, YTO BOMPOCH (HOPMHPOBAHHSA
KpPHTepHEB AJIsl aHaJH3a W CHHTe3a CHCTeM mepectand GbiTh
TONBKO HCKYCCTBOM, OCHOBAHHbIM Ha WHIXKEHEPHOH HHTYMIHH,
a NpeBpaTHIHCh B CEPbe3HOe HayyHOe HanpaB/eHHe, BaXKHOCTD
KOTOPOT'O BO3PACTAET ¢ KaMJEM JHEM IISR

Ha stane npoektuposanus BCY TpynsocTH no nocTpoeHuio
0600IEHHBIX KPUTEPHEB, B MEPRYI0 ouepellb, BO3HHKAIOT M3-3a
TOrQ, YTO CyUeCTByeT GONbIIOE YHCIIO KPHTEpPHEB, He BCerja
COrNiacoBaHHbiX Mexay cofoif H mnoadYac NpPOTHBOPEYHBEIX
B CHNY MHOrocTOpoHHero xapaktepa moeeflenusi BCY u mHo-
JKEeCTBa ee CBOMCTB, MHTEPeCYIOmHX NPH PElIeHHH PasiHYHLIX
CHCTEMOTEXHHYECKHX 3afaq. BrifpaHHbli KpUTepHA MJIH CH-
cTeMa KpHTEPHEB SIBJISIeTCH OCHOBOH JVIS NPHHATHS PelleHui
o BeiGope cTpykTyphl, anroputMoe BCY m3 HekoTtoporo mHO-
JKecTBa, KOTOpoe B JlanbHeiineM OyneM HaseBaTh MHOMKECTBOM
anprepnaruB. OOmas NoCTaHOBKA 3a/1auM NPUMHSITHS PelIeHHH
BRITVISIANT CJAERYIOIHM 00pa3oM:

A. Hnveetcsi HeKOTOpOe MHOMXECTBO aJbTePHATHB (BapHaH-
TOB NOCTPOEHHSI CHCTeMhl) A, NMpUYeM KaxKAasi anbTepHATHBA
a4 XapaxkTepHsyeTcsi ONpefleJIeHHON COBOKYMMHOCTBIO CBOICTB
Qpy Qay esey Ope

bB. HUmeercst COBOKYNHOCTH KPHTEPHEB q = (Gy, Goy seey
Qiy +evy Qn)y OTPAKAIOMMX KOTHYECTBEHHO MHOMKECTBO CBOHCTB
CHCTEMEI, T. €. Kax/Jas aJbTepHATHBA XapaKTepH3yeTcs BEeKTO-
pom q(a) = lgy (@), G2 @), --r G: (@), ..., Gn ().

B. Heo0xonuMo npuHATD pelreHne © BeGOpe ONHOA H3
anbTepHAaTHB (BapMaHTa), MpHYeM pelIeHHe Ha3LBaeTcsl Npo:
CTBIM, €CnM BHIGOp NMPOM3BORHTCS IO OAHOMY KPHTEpHIO, H
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