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BBegeHue 4

. Bo Bcex chepax YyernoBe4vyeckon OesaTeNbHOCTU pacTteT CITOXKHOCTb,
B3aMM0O3aBUCUMOCTb N B3aMOOENCTBUE OTAENMbHbIX YacTen

= B pesynbTaTe Bo3pacTaroT TPYAHOCTU NOHMMAHUSI, MPOrHO3MPOBAHNSA U
yrnpaBneHus

"  [1NogoTBOPHbLIM NOAXOA0M K PELLEHUI0 BO3HUKAOLLMX 3a4a4 ABAsSeTCs
npeacTaBrieHne noboro ABNEHNA UM o0beKTa Kak CUCTEMBI

= Cucrema — MHOXECTBO B3aMMOCBSI3aHHbIX 3NEMEHTOB, KOTOPbIE NPU
o6beanHeHUN B OQHO Lernoe obpeTaloT HOBbIE CBOMCTBA

" BO3HWKNO MHOro nNoaxoaoB K N3Yy4YEHUIO CITOXHbIX OOBbEKTOB Kak CUCTEM —
«obLana Teopust CUCTEM», KCUCTEMOTEXHUKAY, «MCCregoBaHne onepauunmny,
«MNONINTONOINNSA», KCUCTEMHbIWN NOAXO0A», «CUCTEMHbIN aHanm3y,
npakceoTexHuKa, CUCTEMONOrus, ...

=" A A borgaHoB «Tektonorusiy. CUucTemMbl pasfnniHon omsanyeckon npmpoasl
NMEIT 0OLLME 3aKOHOMEPHOCTM DYHKLIMOHNPOBAHNA U pasBUTUA

= H. BuHep «KubepHeTuka». EAUHCTBO NPUHLMNOB yNpaBnieHus
B OMONOrMYecKnx, TEXHNYECKUX N CoLMarbHbIX CUCTEMAX



[TonbITKa YyNOXWUTb B HEKOTOPYH OOLLYHD METOLOSIONMYECKYD CXEMY MHOroodbpasHyto
ANHAMUKY N3MEHEHNN 3KOHOMMUKK nof Bo3genctemnem UKT

KoOHCTpyKTMBHAsA NocTaHOBKa Bornpoca TpebyeT BblABUKEHUS rTMNOTE3bl

NHTennekTyanbHbln U KyNbTYPHbIA Nporpecc, kak nokasan Tomac KyH («CTpyktypa
Hay4HbIX PEeBOSMOLNMN»), COCTOUT U3 3aMeHbl OQHOW napaaurmbl, KOTOpasl rnepecrana
HaxoOnTb OOBbACHEHUSI HOBbIM MM BHOBb OTKPbITLIM (pakTam, TOW, KoTopast Gonee
yOOBNETBOPUTESIbHO TOSKYEeT 3TU (pakTbl. «YTOObI BbITb MPUHATON Kak Mapagurma,
Teopua OOSMKHA KasaTbCA nydllen, YeM KOHKYPEHTbl, HO e/l He HY>XXHO — U Ha camMOM
Aene oHa HUKorga 9Toro He aenaet — o0bACHATL BCe PaKTbl, C KOTOPbIMU OHA MOXET
CTONKHYTbLCA»

[No3HaHWe sBnsgeTCcs HeobBXoaMMbIM YrpoLLeHNneM. YNpoLeHHble napagnrmMbl, CXeMbl U
KapTbl HEOOXO4MMbI AS151 YENOBEYECKOro MbILLIEHNSA U OeATENBHOCTU. OTO OPUEHTUPDI
Hawero noBefeHusi. HyXXHbl siBHble (IKCMNUUUTHbIE) UM HesABHblE (MMMNSIMUUTHBIE)
MOZENU, KOTOpble NO3BONUIN Bbl HaM:

v CuctemaTtusmnpoBaTb U 0606LWaTb peanbHOCTb

[MToHUMaTb NPUYUHHBLIE CBA3WN MEXAY SABNEHUSIMU

[MpeoyvyBcTBOBATL U, ECNU NOBE3ET, NpeackasbiBaTh byayLme codbliTns
OTOoenaTb BaXXHOE OT HEBAXXHOIO

[MokasbiBaTb, KakUM MyTeM ABUraTbCsl, YTOObI AOCTUYb HALLUMX LEenen
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Teopusa cuctem oo

= O6wan Teopua cUCTeM (TEOpPUsI CUCTEM) — HaydHasa N MeTogosornyeckas
KOHLenuus nccnegoBaHmsa o6beKToB, NpeacTtasnsatowmx cobom cuctemol. OHa TECHO
CBsi3aHa C CUCTEMHbIM NOAXOA0M U ABMNSIETCH KOHKpeTmn3aumen ero NnpuHLKUmNoB u
MEeTO0B

e Obwasa Teopusa cuctem nHTerpupyet Hanbonee obobLLEHHOE 3HAHNE
o cuctemax. OcHoBOWM 0OLLEN TEOPUN CUCTEM ABNAKTCA punocodus
N MaTemMaTuka, Nnoruka, Teopmss MHOXeCTB, KMOepHeTuHKa

e «Teopusda cuctem npeacraBnsaeT cobon Hay4Hy ONCUUNIIMHY, KOTOpas
n3yyaeT pasfnnyHble SBMEeHUs, OTBIIEKasACb OT UX KOHKPETHOW npupoabl, 1
OCHOBbIBAETCA JIMLLb Ha POpMaribHbIX B3aMMOCBA3AX MeXAy pasfinyHbIMK
COCTaBNALWMMU X PaKToOpaMn U Ha XapakTepe NX N3MeHeHUN nog
BNUSHUEM BHeLUHUX ycriosuiny (Mecapoesuy M.)

=  OTpacneBble TEOPUU CUCTEM PaACKPbLIBAIOT cneundmky cuctemMm pasnmyHon npupoabi
(bU3NYECKNX, XMMUYECKUX, BUONOrMYECKNX, SKOHOMUYECKMX, CoLMarbHbIX)

=  CneumanbHble TEOPUN CUCTEM U3Y4alT OTAENbHbIE CTOPOHbI PYHKLIMOHMPOBAHWS
N pa3BUTUS CUCTEM (TEOpUSt NEPEXOAHbIX CUCTEM, TEOPUSI IBONKOLIMM CUCTEM W Op.)

" CucteMOTeXHMUKa — 3TO NMpuKragHaa nHXeHepHast ANCUUNIINHA,
cneumanmsnpyroLaacs Ha npobriemax KOHCTPYMpOBaHUSA CUCTEM Pa3HOM NPUpPoabI
(TexHn4yeckad, buonormnyeckasi, MHpopmauMoHHaa 1 coumarnbHaa MHXeHePUS)



CucteMHbIN aHaNus3 oo

"  CuUCTeMHbIM aHanNU3 — Hay4Hbli MeTOo NO3HaHUS, NPeaCcTaBNALLLMIA
cobow nocneaoBaTenNbHOCTb AENCTBUIA MO YCTAHOBMEHUIO CTPYKTYPHbIX
CBSI3el MeXay NepeMeHHbIMU UM NOCTOSAHHBIMU ANeMeHTaMM
nccnegyemomn cuctembl. OnupaeTcsa Ha KOMMNNEKC OOLLLEeHAYYHbIX,
9KCNepPUMEHTaNbHbIX, ECTECTBEHHOHAYYHbIX, CTAaTUCTUYECKMX,
MaTeMaTU4YeCKUX MEeTOO0B

MemoyHuk: https://ru.wikipedia.org/wiki

= CucteMHbIn aHanm3 siBnsgeTcsi obnacTbio JeATENbHOCTU, HanpaBneHHON
Ha BbiBfieHME Npobnem yHKLUMOHNPOBAHNS N Pa3BUTUSA CIIOXKHbBIX CUCTEM
N BbIpabOTKy pekoMeHAaaun no nx NpeogoneHunto
" 3apaym cMcTeMHoOro aHanusa
) MCCﬂe,D,OBaHVIe n NOHMMaHNne mexaHn3moB beHKLI,VIOHI/IpOBaHVIFI CnUCteMbl
e PelueHne 3agay NnpoekTUpoBaHNA CUCTEM
) PeweHne 3alav ynpaBslieHnAa CUCtem

"  /IHCTPYMEHTbI CUCTEMHOIO aHanusa

e [lpmembl n meToabl oopManbHOro 1 HepopMaribHOro xapakrepa aHanusa
cucrtem

" Pe3ynbTaToM CUCTEMHbIX UCCNEAOBAHUN SABMSAETCH, Kak NpaBuno, BbIOOP
BMOJIHE OnpeaeneHHon anbTepHaTMBbI



UccnenooBaHue onepauvmn oo

"  WUccnepoBaHune onepauuu (operations research, management
science, decision science) — HayKa 0 peweHUsix) — AUcumninHa,
3aHMMaroLasics paspaboTkon n NpUMeHeEHNEM METOA0B
HaxoXXOeHnst oNnTUMarbHbIX PELLEHUA HA OCHOBE MaTeMaTUYECKOro
MOLEeNMpoBaHus, CTaTUCTUYECKOro MOAENTMPOBaHNA U
Pa3nNUYHbIX 3BPUCTUYECKMX MOAXOA0B B pa3nunyHbIX 0b6nacTsx
YyenoseYyeckon gearenbHocTU. IHorga ncnonb3yercs
Ha3BaHMe MaTeMaTU4YecKme MeToabl uccriegoBaHUs onepauuu

"  lccnepgoBaHue onepaunm — npuMeHeHne maTeMaTUYECKUX,
KONMYECTBEHHbIX METOA0B A5t 000CHOBAHUA pPEeLLEHUN BO BCEX
obnacTtax ueneHanpaBreHHOn YenoBe4eckon AeAaTENbHOCTH.
lccnenosaHue onepaunn HavynHaeTca Toraa, korga ans
000CHOBaHUS peLIEHNN NPUMEHAETCA TOT UNK APYron
MaTemMaTu4eckuu annapat



3aaadm Kypca
"Teopus cuctem u
nccriegoBaHue
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3apgauun Kypca "Teopus cuctem u eoo

nccriegoBaHue onepauumm

3y4yeHne oCcHOB TEOPUN CUCTEM U CUCTEMHOIO Noaxoaa
K aHanu3y, onnucaHuto, NPOEKTUPOBAHNIO U YNpaBieHUIo
obbekTamu nbon npupodsbl. [Npnembl TEOPUN CUCTEM U
CUCTEMHOrO aHanuns3a OOoMKHbl CTaTb OpraHN4YeCcKou
4YacTblo OeATEeNIbHOCTU cneymanmcToB, Cnocobom mnx
MbILLSTEHUS

[ToHMMaHue nagen nccrnegoBaHUsa onepaumm n 0CBOeEHNE
MeToa40SI0rM1 NPUMEHEHUA METOO0B UCCea0oBaHUS
onepauun Npu NPUHATUN peLLEHNI
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JIlutepartypa oo
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" Teopwusi cUCTEM N CUCTEMHBIN aHanu3 : y4eb. nocobue / A.M. Kopukos, C.H.
[MaBnos. — M. : UHOPA-M, 2017. — 288 c.

u YemoB A.N. CuctemHbin nogxon u obwas teopust cuctem. — M.: Mbicnb, 1978. —
272 c.
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Your Business By Making Analytics Operational In The Big Data Era. — M.: AnbnuHa
[Mabnuwep, 2016.



http://www.ozon.ru/context/detail/id/34973518/

Teopusa cuctem n
CUCTEeMHbIN aHaNun3:
onpeneneHus



MpeamMeT uccnedoBaHUA U FPaHULbI 8¢
Teopumn cucTem &

I'Ipep,meTOM uccnenoBaHum B paMKax TeOpunn CUCTEM ABIAETCA U3YyHEHUNE!

Pa3nunyHbIX Knaccos, BUAOB N TUMOB CUCTEM

OCHOBHbIX MPMHUMMNOB N 3aKOHOMEPHOCTEN NOBEAEHUS CUCTEM (HanpumMep, NPUHLMI
y3KOro mecrta)

[MpoueccoB (PYHKLMOHNPOBAHNA U pa3BUTUS CUCTEM (Hanpumep, 3BONLNS,
paBHOBeCKe, aganTtaums, pereHepaumd, cBepxmenneHHble npoLecchl, NnepexoaHble
npoLecchl)

B rpaHuMuax Teopun cCUCTEM XapakTepUCTUKM NOOOro COXHO OPraHN30BaHHOIO LIeNoro
paccMaTpuBaloTCs CKBO3b NpuU3My dyHaaMeHTanbHbIX onpeaensiowmx dpakTopos:

CTpoeHue: yCTpONCTBO CUCTEMBI
CocrTaB: eé coctaB (NOACUCTEMbI, NIEMEHTHI)
CocTtosiHue: Tekyulee rnobanbHOe COCTOSAHNE CUCTEMHOWN OBYCNOBIEHHOCTH

Cpepa: cpefa, B rpaHuUax KOTOPOW pasBEPTLIBAKOTCSH BCE €€ OpraHmsytoLme
npoLecchl.

NHdpacTpyKkTypa: 9NeMeHTbl HUXKHUX CTPYKTYPHO-UepapXUYecknx YpoBHEN, K
CTPOEHWIO, cpeae, COCTaBy U COCTOSIHUIO KOTOPbLIX PpaBHbIM 00pa3oM NPUMEHSTCS
NPUHLUMMNBI CUCTEMHOW AEKOMMNO3ULINN



Cucrtema

Cucrtema (om epey. — yesioe, cocmassieHHoe U3 Yyacmeu; coeOuUHeHuUe) - COBOKYIMHOCTb
9JIEMEHTOB, HaXO4ALWMXCA B OTHOLLIEHUAX N CBA3AX APYr C APYroM, KoTopasi obpasyeT
onpefeneHHyo LLeNoCTHOCTb, €ANHCTBO.

LlenocTHOCTb - 0606WEHHARA xapakTepucTuka o6bLeKToB, 0bnagatomx CnoXxXHON
BHYTPEHHEN CTPYKTYpoWn (Hanpumep, obwecTBo, IMYHOCTb, Bronormyeckas
nonynauus, knetka). NoHaTne «LlenocTHOCTbY BblpaXkaeT MHTErPUPOBAHHOCTb,
CamMo40CTaTOYHOCTb, aBTOHOMHOCTb 3TUX 0OBbEKTOB, UX NPOTMBONOCTAB/IEHHOCTb
OKPYXXEHUIO, CBA3AHHYIO C UX BHYTPEHHEWN . aKTUBHOCTbLIO; OHO XapaKkTepuayeT ux
KayecTBeHHOe cBoeobpasne, 06ycnoBneHHoe NpUCyLwmMmMm UM cneundomnyeckumm
3aKOHOMEPHOCTAMU (PYHKLUMOHNMPOBAHNSA N Pa3BUTKS.

UcTtounuk: https://dic.academic.ru/dic.nsf/enc_philosophy/3310/CUCTEMA

Cucrtema (Op.-rpey. «uernoe, CocTaBrieHHOE N3 YacTeN; COeANHEHNE» ) — MHOXECTBO
9NIEMEHTOB, HaxXOAALWNXCS B OTHOLLEHUSAX N CBA3SX APYr C APYroM, KOTopoe obpasyeT
onpenenéHHyo LenoCTHOCTb, EAMHCTBO.

EonHcTBO (Op.-rped. evornta, nar. Unitas) — B3anMoCBs3b onpeaesi€HHbIX
npegMeToB, NPOLIECCOB, KOTopasi 0bpasyeT LefioCTHY0 CUCTEMY B3aMOLENCTBUS,
BHYTPEHHE YCTOMYMBYIO B UIBMEHEHUAX U B TO XXe BPEMS BKOYatoLyocs B bonee
LLIMPOKYO CUCTEMY, B KOHEYHOM cYeTE, — B cOocTaBe 6ECKOHEYHOro BO BPEMEHMU U

MPOCTPaHCTBE MUpa.

UemoyuHuk: https://ru.wikipedia.org/wiki/Cucmema


https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

Cucrtema, CBOUCTBO, NapamMeTp

Cucrema — 370 COBOKYMHOCTb (MHOXECTBO) OOBbEKTOB M MNPOLIECCOB,
Ha3blBaeMbIX 3fIeMEeHTaMM1, B3aMMOCBSA3aHHbIX U B3aUMOAENCTBYIOLMX MeXOy
cobon, obpasywmx eanHoe Lenoe, obnagatouwee cBoOMCTBaMn, He MPUCYLLIUMMU
COCTaBMAKOLWNM €ro aneMeHTam, B3ATbiM B OTAENIbHOCTM

= Cuctema COCTOUT Kak MUHUMYM U3 ABYX 3rneMeHTOoB. [oHsATue cucTemsl
npeacTaBnsieT cobo ANCKPETHYO MOoAEeNb YeroBe4YecKkoro oblTus

" CVICTeMy MOXHO onucaTb B BUJE MHOXECTBA 3NTIEMEHTOB, CBA3EN U UX CBONCTB

CBOMCTBO — 3TO CTOPOHA 06bekTa, obycnasnueatoLwlasa ero pasnuyne nunm
CXOACTBO C ApPYrMmMun obbekTaMmn 1 NPosiBNA0LLIEECA BO B3aUMOCBSA3N C HUMMU

Ocob6eHHOCTN CBOUCTB:
" Jlio6oe CBOMCTBO OTHOCUTENBHO
®  COBOKYMNHOCTb CBOMCTB COCTaBIISIET KAYECTBO 0ObEKTa
" CpounctBa 00beKTOB MOryT BbITb OTAENEHbBI OT HUX TONLKO YMO3PUTESTBHO

= CpoWcTBa AalT BO3MOXHOCTb ONUChIBaTb OO bEKTbI CUCTEMBbI KONTMYECTBEHHO,
BblpaXkasi X B eAUHNLAX, UMEeLLUX ONpedeneHHyo pa3mMepHOCTb

MapameTp — 3TO KONMMYECTBEHHOE BblipaXXeHMe CBOMUCTBA
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JNeMeHT CUcTeMbl

AnNeMeHT CUCTEMbIl — 3TO OOBEKT, BbINOSTHAKOLWMIK onpeaerieHHble
JOYHKUUM U He noanexawmn ganbHenwemy pasgefieHnto B pamMmkax
NoCTaBIIEHHOW 3adauun

" 3nemMeHT He TOXOECTBEHEH NMOHATUIO «4acTby». «4acTb» yKkasbiBaeT
Ha BHYTPEHHIO NPUHAANEXHOCTb Yero-nMbo 0ObEKTY, a «3NEMEHT»
0003Ha4YaeT PyHKLMOHaNbHYO eauHULY

- COBOKyI'IHOCTb ANIEMEHTOB MOXET O6pa3OBbIBaTb nogcucremy

Noacuctema — 370 cucTemMa, ABNAOLLIAACA 3NeMeHTOM daHHOM
CUCTEMBbI

Hapcucrtema — 3T0 cucrtema, ayIEMEHTOM KOTOpOVI ABINAETCA AaHHaA
CnctemMa

CocTtaB — 310 COBOKYINHOCTb BCEX 3JyIEMEHTOB, N3 KOTOPbIX COCTOUT
CnctemMa



Knaccudukauma snemMeHToB

Mo cteneHn camoCTOATENLHOCTM.
" [lporpaMMHbIVN — OENCTBYET MO XEeCTKOW nporpamMmme

= ApanTuBHbIN — 0bnagaeT cnoCOBHOCTLID NPMCNOCOBNEHNSA K NUBMEHEHUSIM
B APYrMx aneMeHTax 1 okpyxaroLien cpeae

" HuumnaTuBHbIN — oBnagaeT cnoCOOHOCTLIO LieneHanpaBneHHo U3MEHNATb
COOCTBEHHOE COCTOSIHME U COCTOSIHUE APYrUX SNIEMEHTOB CUCTEMbI

Mo ANMNTeNbHOCTUN CyLLeCTBOBAHUA.
" [1OCTOSAHHbIN — UMEET OTHOCUTESNIBbHO ANUTENBHOE BPEMS CYLLIECTBOBAHUS
" BpeMeHHbI — CYyLWeCTBYOLWNNA BPEMEHHO
Mo BpeMeHHON NPUHAANEXHOCTMU:
" DneMeHT NpoLusioro (ataBu3m) — ocTarncs OT NPOLUSbIX 3TarMOB XXU3HU CUCTEMDI

= OneMeHT HaCTOSILLLEr0 — XapaKTepeH ANl HAaCTOSILLEro BPEMEHM
CYLLIECTBOBAHUSA CUCTEMDBI

= OnemeHT Oyayuwiero — CBOMCTBEHEH aAns Oyayuwiero AaHHOM CUCTEMD
(MHHOBALMOHHBIN 3JIEMEHT)



Knaccudpukauua asnemMeHToB oo

Mo ponu B cucreme:

® OCHOBHOM — UrpaeT rnaBHYK PoSib B CUCTEME

" HeocCHOBHOM — UrpaeT BTOPOCTENEHHYIO POSlb B CUCTEME
Mo aKTUBHOCTU B cUcTeMe:

" AKTMBHbIN — BO34EWNCTBYET Ha NMpoLecChbl B CUCTEME

® [TaccuBHbIN — cnabo BO3OENCTBYET Ha NpoLiecchl B cCUCTEME
Mo xapakTepy BO3A4eUCTBUSA HA CUCTEMY.

" OnpegeneHHbln (NpeackasyemMbl) — OKasblBaeT BOJSIHE onpeeneHHoe
BO3ENCTBME HA CUCTEMY

" HeonpegeneHHbin (HENpeacKasyeMbl) OKasbiBaeT HeNpeackasyemoe
BO3encTBMe Ha CUCTemMy
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CBSA3U U X TUNDLI

CBA3M — KOMMNOHEHTLI CUCTEMbI, OCYLLIECTBIIAIOLLNE B3auMOoaencTeme
MeXay ee aneMeHTaMu, a Takke Mexay CUCTEMOU B LLENTIOM U BHELLHeN
cpegou

= CBsA3M 951IEMEHTOB 0becrnevynBatoT BO3HMKHOBEHWE U COXpaHeHune
LLESTOCTHOCTM CBOUCTB CUCTEMDI

= CBsa3n obecnevnBatloT nepetekaHne matepuanbHbIX, QHEPreTUYECKUX
N MHPOPMALMOHHbBIX NMOTOKOB MEXAY 3NeMeHTaMu, a Takke Mexay
afIeMeHTaMn CUCTEMbI N BHELLHEN cpeaon. OTO O3HAYaEeT, YTO Y KaXaoro
arieMeHTa eCTb BXOAbl U BbIXO4bl, Yepes KOTOPbIe 3TU NOTOKU NnepeTeKkaroT
OT OZHOro a5ieMeHTa K agpyromy. 'oaTtoMy ¢ KNOBEPHETUYECKON TOYKN 3PEHUS
CBA3b — 3TO CNocob B3anMOLEeNCTBUSA BXOLOB U BbIXOOOB 3/1EMEHTOB
CUCTEMBbI MeXay cobomn 1 ¢ OKpyKatowen cpeaom

" Cwuctema pa3BuBaETCs B HanpaBfieHNUN OTMUPaHUS aTaBU3MOB
N NOCTENEHHOW TpaHcopMaumn 3fIEMEHTOB HACTOALLEro noa
BO34EeNCTBMEM CBA3EN C AfieMeHTamMu Oyayuiero



CBSA3U U X TUNDLI oo

Tunbl cBA3en:

MaTepmaanble — obecne4ynBatoT nepeaadvy sewiecrsa Mexay aJrieMeHTaMu
CUCTEMDI

OHepreTnyeckne — obecneymBaloT nepenadvy saHeprum Mexay aneMmeHTamm
cUcTeMb

NHdopmaunoHHble — obecneymBatoT nepegady nHdpopmMmaummn mexay
aNieMeHTaMn CUCTEMbI

CBs31 NepBoOro nopsiaka peanuayoT OCHOBHblE PYHKLMK CUCTEMbI, CBSI3M
BTOPOro nopsiika — BcrioMoraTtenbHble OyHKLUUN, a CBA3U TPETLETO
nopsiika — 37O U3NULIHNE, NPOTUBOPEYMBLIE CBSA3U, Kak MpaBurlo,
MeLlatoLLme HopManbHOMY OYHKLUMOHUPOBAHMIO CUCTEMBbI

[1o xapaktepy (BMay) pasnuyatoT CBA3M NOOAYNHEHUSA, NOPOXKOEHUS
(reHeTn4eckune), paBHOMpPaBHbIE U CBA3WN YNpaBIieHUS



CBSA3U U X TUNDLI

MpsamMasa cBA3b — HenocpeacTBEHHOE BO34eNCTBUE OOHOMo afieMeHTa
Ha Apyron (cBsi3b MeXy BbIXOAOM OZHOrO arieMeHTa 1 BXOA40M ApYyroro)

O6paTHasi cBA3b — BO3[ENCTBME Pe3ynbTaToB (PYHKLMOHNPOBAHUS SNIEMEHTA
Ha XapakTep 3TOoro pyHKLMOHNPOBAHUS (CBSA3b MEXAY BbIXOAOM U BXOA0OM
oaHoro anemeHTa). ObpaTHas CBA3b XapakTepusyeT, Kak U3MEHEeHUs

BO BXOASLLMX B 9NEeMEHT NOoToKax ckasbiBaloTcsl HA ero yHKLUMOHNUPOBaHUM

N hopMMpPOBaHNN BbIXOAHbLIX MOTOKOB 3fIEMEHTA

OTpVILI,aTeHbHaFI o6paTHa;| CBA3b YMEHbLUAET BIINAHNE BXOOHOIO
BO34EeNCTBUA HA MHTEHCUBHOCTb BbIXOAHbIX MOTOKOB

NMonoxutenbHan 06paTHa;| CBA3b yBEJIMYNBaAET BIINAHNE BXOOHOIO
BO34EeNCTBUA HA MHTEHCUBHOCTb BbIXOAHbIX MOTOKOB

Ynpexaawwasa cBA3b — BNMsHWE NpeaBnanMbix B 0yayLiem cobbitum
Ha TeKyulee cCoCTosiHMe obbekTa



X
C +
TPYKTYPa o
CTpyKTypa — ycTonymBas ynopsigo4eHHOCTb B NPOCTPAHCTBE N BPEMEHM
3NEeMEHTOB U CBSI3el CUCTEMbI
= CucTeMmbl, MMelLLMEe OaVMHAKOBbLIN cocTaB MoryT obnagaTb pasHbIMM
CBOWCTBaMM 1 Ha3HAYEHNEM n3-3a pas3fiM4yHOro B3aMMOAENCTBUS
9NEeMEHTOB
MaTtepuanbHasa CTPyKTypa — HOCUTENb KOHKPETHbIX TUMOB M NapamMeTpoB

9NEeMEHTOB CUCTEMbI U UX B3aMOCBA3EN

PopmManbHaa CTPYKTypa — COBOKYMHOCTb (DYHKLMOHAIbHbLIX 9JIEMEHTOB U UX
OTHOLLUEHUN, HEeobXoAMMbIX W [OOCTATOYHbIX ANd  OOCTUXKEHUS CUCTEMOM
NOCTaBMEHHbIX Lenen

"  OpHon  popmaribHOM CTPYKTYpe MOXEeT COOTBETCTBOBATb MHOXECTBO
MaTepuarnbHbIX CTPYKTYP.

" Cuutaetcs, YTO PUKCUPOBAHHOM LLESIM COOTBETCTBYET OHA U TONbLKO OogHa
doopmMarnbHas CTpykTypa



Teopusa cuctem n
CUCTEeMHbIN aHaNun3:
3aKOHOMEpPHOCTMU



O6wecncreMHble 3aKOHOMEPHOCTH oo

3aKOHOMEpPHOCTb — 4YacTo Habngaemoe, TUNMNMYHOE
CBOMCTBO (CBA3b, 3aBUCUMOCTb), NpucyLlee obbekTam
N npoueccam

ObwecucrtemMHsble 3aKOHOMEpPHOCTHU — 3TO
3aKOHOMEPHOCTU,  XapaKTepusylwliue npuHUUNuarbHble
0COBEHHOCTMN NOCTPOEHUS, PYHKLUMOHNPOBAHUA N Pa3BUTUSA
CNOXHbIX cnctem. OHM NpuUcyLn BCEM CUCTEMAM



3aKOHOMEPHOCTU B3aUMOAENHCTBUS YacTU o8¢
U LEeNoro

IAMepaAKEeHTHOCTb (emergence — BO3HUKHOBEHNE,
noABJieHNe HOBOFO) — 9TO BOSHNUKHOBEHNE B CNUCTEeME
HOBbIX MHTEIPaTmMBHbLIX Ka4€CTB, HE CBOUCTBEHHbIX ee
KOMMNOHEeHTaM

" OMepOXXEeHTHOCTb ABNSETCS O4HOW 13 popM rnposiBrieHns

ANanekTn4ecKoro 3akoHa riepexoga KoJfim4eCTBEeHHbIX N3MEHEHNU
B Ka4eCTBEHHbIE

" Uem npoule cucrema, TeM MeHbLLE OHA NPOABNAET CUCTEMHOE
Ka4eCcTBO, YEM CrnoXHee — TeM B6oriee HENOXOXNM CTaHOBUTCH ee
CUCTEMHBLIN 9O EKT NO CpaBHEHUIO CO CBOUCTBAMM KaXXaoro
arnemMeHTa

" Henbs4 npencKka3atb noBegeHne CMCTeMbl B LLEJTOM, UCXOOA
N3 aHanusa noBegeHns ee YacTten



3aKOHOMEPHOCTU B3aUMOAENHCTBUS YacTU o8¢
U LEeNoro

LlennoCTHOCTb — N3MEHEHNE B COCTOAHUN APYrmx
AJ1IeMeHTOB N CUCTEMDbI B LLEJTOM MNP BO3HNKHOBEHUU
N3MEHEHUN B OQHOM N3 3IEMEHTOB

" CBOWCTBO LENOCTHOCTU O3HAYaeT, YTO U3MEHEHUS
B npegenax cuCTeMbl He MOTYT OrpaHNUYNTLCA TOMbKO ee
4yacCTblo U B TOU UM MHOWN CTEMEHU BIUAKOT HA BCHO
CUCTeMyY

" OObeanHEHHble B CUCTEMY 3IEMEHTbI yTpaumMBaloT YacTb
CBOUX CBOWUCTB, MOCKOJSIbKY BbINOJIHAKT B CUCTEME CTPOro
onpeneneHHble yHKUnmn



3aKOHOMEPHOCTU B3aUMOAENHCTBUS YacTU o8¢
U LEeNoro

AQOVUTUBHOCTb — MPOTUBOMOJSIOXKHOCTb LIENTOCTHOCTHU
N AMepKEeHTHOCTU. MIaMeHeHnsa B cucteme npeactaBnsioT
coboi CyMMYy U3MEHEHUI B ee OTAENbHbIX YacTAX

CuHeprnam — nposBrieHne MynbTUNNMKaTuBHoro acddekxra
Npyv oAHOHaNPaBNEHHbIX AENCTBUSIX

Mporpeccupyrowaa nsonsaumns — npoLecc, B pesynbrate
KOTOPOro cucTtema nepexoguT oT LeroCTHOCTU
K aaaUTUBHOCTM

Mporpeccupyrowaa cucremaTmsawms — npoLecc,
B pe3yrfibTaTe KOTOPOro cuctema nepexoauT
OT aAAUTUBHOCTU K LLeNIOCTHOCTU



3aKOHOMEPHOCTU B3aMMOAEACTBUS YACTU  $2¢
1 Lenoro :

U3omopduam — cxoactBo 06BHEKTOB Mo hopmMe nn CTPOEHUIO

" Cucremsbl, paccMmaTpmBaeMblie OTBIEYEHHO OT NPUPOabI
COCTaBNAKLWMX UX ANIEMEHTOB, ABMNATCA N30OMOPJHLIMU OPYT
Opyry, eCcrnu Kaxxaomy a5ieMeHTY O4HOM CUCTEMbl COOTBETCTBYET
NULb OOWH 3NIEMEHT BTOPOU U KaXXOoM CBA3N B CUCTEME
COOTBETCTBYET CBA3b B APYyron n HaobopoT

fomomopdpmnam — ogHOCTOPOHHE OQHO3HAYHOE COOTBETCTBUE.
Kaxgomy anemMeHTy U Kaxkaou cBA3M 04HOU CUCTEMbl COOTBETCTBYET
OAMH 3NIEMEHT N OfHa CBA3b APYron, HO KaXXaoMy 3fIeMEHTY U CBA3U
OPYron CUCTEMbI MOXET COOTBETCTBOBATbL H0Oiee 0gHOro afieMeHTa unm
CBS31 NepBON CUCTEMDbI

U3oyHKLMOHANU3mM — CBOUCTBO, NPUN KOTOPOM U30OMOPGN3M
OCTaeTCcs npucyLl, AByM cuctemMam npu ux HesaBMCMMOM U3MEHEHUN
BO BPpEMEHMU
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3aKOHOMEPHOCTU nepapxmyecKkomn 3T
yNnopAa04YeHHOCTU CUCTEM

Nepapxmnsa — conogYmMHeHHOCTb OOBbEKTOB.

" Jliobasa cnctema MOXET ObITb NpeacTaBneHa B BUaeE
nepapxmyeckoro obpasoBaHus. bonee BbICOKMA
nepapxmvecknm ypoBeHb 00 begnHAET SNEMEHTHI
HMXXECTOSALLIEro U OKa3blBaeT Ha HUX HanpasnstoLlee
Bo3aencTeune. B pesynbtate NOAYNHEHHLIE YTEHbI
nepapxmm obpeTtatoT HOBblE CBOMCTBA, a BO3HUKLLEE
uenoe npnobpetaeT CBOUCTBO 3MEPIKEHTHOCTH



SHTPOMNUNHbIE 3aKOHOMEPHOCTH

3HTpOI1MF| — (*)yHKLI,I/IFl COCTOAHUA TepMO,D,MHaMquCKOIZ CUCTEMHI,
XapaKktepusyrwad HanpasJIEHHOCTb TErJj10BbIX NMpoueccoB

" 3MEeHEeHUe SHTPOMUM CUCTEMbI PABHO OTHOLLIEHMIO NPUPAaLLEHUS
(YMeHbLLEHUS) KonNnyecTBa TeNNOThl K abConTHOM TemnepaTtype, npu
KOTOPOW 3TO npupalleHne (YMeHbLUEHME) NPONCXoanNT

= B cucTeEMHOM aHanmae — 3HMPOorusi — 3TO KONMYECTBEHHAs Mepa
becnopsaka B cMcreme

= Mexay cMcteMomn 1 oKpyxatowen cpeagon nponcxoant obMeH BELLECTBOM,
9Hepruen n nHopmaumnen. lNpnynHon obmeHa siBNsSeTCA HepaBHOBECHOE
COCTOSAHME CUCTEMbI MO OTHOLLEHUIO K OKPY>KaloLWeN cpeae

OTKpbITast cucTteMa — 3TO CUCTEMA, CrOCODHass 0OMeEHNBATLCA C OKpYKatoLLEN
cpenon maccoun, aHepruen n nHpopmaumen. lNpakrtnyeckmn sce peasbHble
CUCTEMBI OTKPbITbIE

3akpbiTasa (3aMKHyTas) cuctema — 3TO abCTpaKkTHas cuctema,
paccMaTpuBaemasi U30SIMpPOBaHHO OT cpedbl ee PYHKUNMOHNPOBAHNA



SHTPOMNUNHbIE 3aKOHOMEPHOCTH

" BTOpOW 3aKOH TEPMOANHAMUKN — IHTPOMUS N30NTMPOBAHHOW CUCTEMBI
MOHOTOHHO Bo3pacTaeT (He yOblBaeT) cO BpEMEHEM BMNIIOTb [0 JOCTUXKEHUS
MaKCMManbHOro 3Ha4YeHNs B KOHEYHOM PaBHOBECHOM COCTOSIHUM, MpU
KOTOPOM YMCIIO AOMNYCTUMbIX COCTOSIHUIA CUCTEMbI MakCUMarbHO

= 370 03Ha4aeT, YTo Ntobas N3oNMpoBaHHas cMcTeMa CTPEMUTCHA JOCTUYb
CUTYyaLun, COOTBETCTBYIOLLIEN HanbonbLlemy 6ecrnopsiiky, TO eCTb
MaKCUManbHOro 3Ha4YeHUst S3HTPOMNNK

" B OTKPbITON CUCTEME BO3MOXHO CHUKEHME BHTPOMUM CO BPEMEHEM 3a CYET
BHELLHEro BMellaTenbCTBa

" YnpaBneHue npru3BaHO CNOCOOCTBOBATL CHMKEHMIO SHTPOMUN —
YBENNYEHNIO OPraHN30BaHHOCTU (PENHXKUHUPUHT BU3HEC-NPOLIEeCCoB,
BHEAPEHMNE HOBbIX TEXHONOIMMIA, U T.N.)

" YBenuMyeHne opraHM3oBaHHOCTM B YNpaBnsieMon cucteMe NpouCcXoanT
3a CYeT YBENMYEeHUs1 SHTPONUN B OKpYKatoLLLEN cucTeMy cpeae



SHTPOMNUNHbIE 3aKOHOMEPHOCTH

NMpuHUMN KOMNEeHcaunn 3HTPONMUUN — IHTPOMNUA OTKPbLITON CUCTEMbI MOXKET
ObITb YMEHbLLUEHA TOSIbKO 3a CYET YBENMNYEHNS SHTPOMUN B APYrMX CUCTEMAX,
B3aMMOLEUCTBYIOLLMX C AaHHON

= [1na ymeHbLeHUs pasHoobpasus (becnopsaka) HeobXxoaMMo NPUBHECTU
B cuctemy nHdopmaumio (ynpasnsiouiee Bo3gencTesme) — He23HmMpornuro

=" B cooTBeTCcTBUU C «3aKOHOM Heobxoanmoro pasHoobpasusa» Y.P.3wbun
NPUMEHUTESBHO K COLMaNbHO-3KOHOMUYECKUM CUCTEMAM — TOSbKO
pa3Hoobpasne ynpaBreHYEeCKUX PEeLLEHN MOXET NogaBUTb CTPEMIIEHUE
CUCTEMbI K 4e30praHn3oBaHHOCTU (TOSTbKO pa3Hoobpasne MoxeT
YHUYTOXNTb pasHOObpasmne). 3TO 03HaAYaEeT, YTO ynpasnswowaa cucrema
OOMMKHa uMeTb bonbllee pasdHoobpasue (cBobdoay Bbibopa), YeM OOBLEKT
ynpaBneHus



3aKOHOMEPHOCTU pa3BUTUSA oo

XXN3HEeHHbIN UMK — 3TO nepunon spemMeHn ot BOBHMKHOBEHUA CNCTEMDBI 10 €€
JiMKBngaunmnu (BO3HI/IKHOBeHI/Ie, beHKLI,I/IOHI/IpOBaHI/Ie, pa3BuUTHE, YHI/I‘-ITO>KeHI/Ie)

" [lpu pasBuTUM co BpemeHeM ntobas cuctema npetepnesaeT
KOJNTMYECTBEHHbIE N KA4eCTBEHHbIE U3MEHEHUS.

PocT — yBenu4yeHune B 4ncne u pasmepax

Pa3Butne — 3T0 NM3MEHeHMe NpoLeCccoB B CUCTEME BO BPEMEHM, BblpaXeHHOE
B KOJIMYECTBEHHbIX, KAYECTBEHHbLIX U CTPYKTYPHbIX NpeobpasoBaHNAX
OT HM3LWEro (NPOCTOro) K BbiCLLUEMY (CITOXKHOMY)

" [lpnynHON N3MEHEHUN CUCTEMBI SBIISIETCS Hanu4me npoonemsl Unm

NPOTMBOPEUMSA, KOTOPbIE MOPOXAAKT Kpu3uc. Ecnn HeT npoTuBopeymnn, To
CMCTEMA OCTaeTCs HEN3MEHHOWN

Kpuanc — (rpeu. krisis — pelueHue, NnoBOPOTHbLIN MYHKT, UCXOL,) — PEe3KuM,
KpyTOW NepesrioMm B 4em-nnbo

" [I3MeHeHus HanpaBneHbl Ha NIMKBUOAUMIO NpoTMBOpeUnst. beckpmsmcHoro
Pa3BUTUS HE CYLLLECTBYET
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3aKOHOMepHOCTN HEpaBHOMEPHOro  $3°
pa3BUTUA

YeM cnoxHee cucteMa, TeM bonee HepaBHOMEPHO
Pa3BMBAlOTCA ee 3NeMeHTbl. Pa3BuTmne oTaenbHbIX
3/1IEMEHTOB MOXET 0TCTaBaTb OT Pa3BUTMUSA CUCTEMD
B LLE/IOM. DTO CO3Ja€ET Yrpo3y LEeN0CTHOCTM CUCTEMDI
M ee CNOCOOHOCTM BbINOMHATb CBOU (PYHKLMM



3aKOHOMEpPHOCTb YBeJIMYeHUA CTEeNEeHH oo
MAeanbHOCTH 2

PazButne BCex CUCTEM WUOET B  HAMpaB/iEHUM
yBenmyeHusa cteneHun naeanbHoCTU

UpeanbHaa cuctemMa — 3TO CUCTEMA, Y KOTOPOW BeC,
0b6beM, HaAOEXHOCTb M noTpebneHuMe pecypcoBs

cTpeMAaTca K HYyIAK MNpn COXpaHeEHUN BO3IMOXHOCTU
CHUCTEMDI BblIMOJ/IHATb CBOU CI)YHKLI,MM

" lpeanbHaa cucteMa — 3TO abCTpaKTHOE, peanbHo
HEeCYLWEeCTBYIOLWEE NOHATHE



3aKOHOMEpPHOCTb BHYTPUCUCTEMHOM 33
U ME@XCUCTEMHOM KOHBEepreHuuu

KoHBepreHuusi — conmxeHve, B3anMoBrunsiHme,
B3aMMOMNPOHNKHOBEHNE MeXay cuctemamMmm nnm
Pa3NNYHbIMN ANIEMEHTAMN BHYTPU OJHOW CUCTEMBI.

- KOHBepFeHLI,I/IFI BO3HUKAET.

e [1py Hanuuum obLLen cpeabl 0OUTaHNSA ABYX CUCTEM

e [1py OTKPBLITOCTM CUCTEM N BO3MOXHOCTU Cpefbl BNUATb
Ha BHYTPEHHNE CTPYKTYPbl CUCTEM

° |_|pl/l OTCYTCTBUUN NMPOTUBOCTOAHNA MEXOY CUCTEMaMU
° |_|pl/l B3aMMHOM BJINAHUN CNCTEM

JBUPHUHANBHOCTb — CMNOCOOHOCTb CUCTEMbBI AOCTUraTh
onpeaeneHHoro COCTOSHUSL, KOTOpOe He 3aBUCUT OT BPEMEHMU
M HA4aNbHbIX YCNOBMI, a oNpenensieTcs Tonbko ee
napamMeTpamm



000
Apyrue obwecncreMHble 3aKOHOMEPHOCTU o
NMonucucTteMHOCTDb. JTrobon 9NeMeHT OKpYy>KatoLlero Mupa

NPUHaAANEXUT B KAYeCcTBe dfieMeHTa O4QHOBPEMEHHO MHOMMM CUCTEMAM.
[loaTOMy anemMeHTaM CBOWUCTBEHHbLI MPOTUBOPEYUSA: Kaxadasd M3 CUCTEM
CTPEMUTCA K CBOEW LEeNM U UCMONb3yeT CBOM 3NeMeHT B KadecTBe

cpeacTBa

NMpoTBOAENCTBME CUCTEMbI BHelHeMy BoO3MyLleHul. «Llenoe
NPensaTCTBYET HAPYLLUEHUIO LIeNOCTHOCTUY

3aKOHOMEpPHOCTbL Hauboree cnadbbix MecT. «[ge TOHKO, Tam
N PBETCSY.

3akoHomepHocTb «80/20» (npuHuun lNapeTto). MeHblLas YacTb
9JIEMEHTOB CUCTEMBI BbIMOSTHAET 60MbLUYI0 YacTb €€ OYHKLNN



Teopusa cuctem m
CUCTEeMHbIN aHanNu3s:
Knaccudpukayus
CUCTEM



Knaccudukauma cucrem

«Y Hac HeT NOJSIHOM YBEPEHHOCTU B TOM, 4YTO B obnacTtu
CIMOXHbIX 3aa4 peanbHbll OOBEKT HE MOXET SABNATLCSH
NPOCTENLUMM ONMNUCAHUEM CaMOro cebsl, T.e. YTO BCsIKas
NonbITKA ONnucaTb €ro ¢ NOMOLLbIO OObIYHOIrO CIIOBECHOIO
nnn popmanbHO-NOrM4eckoro MeToga He NPUBEOET K YeMY-
TO Oonee CrnoXxHomy, 3arnyTaHHOMY

N TPYOHOBBIMOSTHUMOMY....»

dooH HenmaH



Knaccupukauua cucrem oo

Knaccudpukauma — 310 pasgeneHme o0bLEKTOB Ha Kraccehl
Mo KaKNM-NnMbo CyLLECTBEHHLIM NPU3HaKam

Knaccudumkaums no nponcxoxgeHuro

" EcTecTBeHHble CUCTEMbI — 3TO CUCTEMbI, OOBLEKTUBHO
CYLLECTBYHOLLNE B XXMBOWU N HEXMBOW Npupoae

- MCKyCCTBeHHbIe CUCTEMbI — 3TO CUCTEMDbI, CO3aHHbIE
4EJT0OBEKOM

Knaccudmkaums no Hanmymoo B3aMmMogencTBmS C BHELLHUM
MUPOM

" OTKpbITbIE
" 3akpbiTble



Knaccudmkauma no o0 bLeKTUBHOCTU  22°
CyLLEeCTBOBaHUS 2

PeanbHble CUCTEMbI — CUCTEMbI N3 ECTECTBEHHbIX U NCKYCCTBEHHbIX
MaTepUnalibHbIX 0O6BbEKTOB

" TexHunyeckune, TeEXHOMOrn4yeckmne
" OKoHOMMUYecKkMe, counarbHble
u OpFaHVI3aLI,VIOHHbIe, CncteMbl ynpaBsrieHnsd, apratmn4eckme

ABCTpaKTHble CUCTEMbI — MOAENN peanbHbiX 0OBEKTOB (S3bIKK,
rMnoTesbl, MOHATUSA, anNropPUTMbl, KOMMNbIOTEPHbIE NPOrpamMmsbl,
MaTeMaTUYeckne Moaenu, CUCTEMbI HayK)

" peanbHble (KOHUENTyanbHbIE) CUCTEMbI — CUCTEMbI, BblpaxatoLme
NpMHUMNMaNbHY MAe nnn obpasLoByo AeNCTBUTENBHOCTb

" BupTyanbHble CUCTEMbI — MOAENbHbIE UM MbICITUTENbHbIE
npeacTaBneHust peanbHbiX 0ObEKTOB, SIBMEHUIN, NPOLIECCOB
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Knaccudmkauma no o0 bLeKTUBHOCTU  22°
CyLLEeCTBOBaHUS 2

OKOHOMMYEeCcKass cucTtemMa — 3TO COBOKYMNMHOCTb SKOHOMMUYECKUX OTHOLLIEHWH,
BO3HMKaKLLUUX B NpoLiecce Npou3BoacTBa, pacrnpeneneHusi, oomeHa 1 notpebneHus
9KOHOMMUYECKMX NPOAYKTOB, pernaMeHTUpyeMbIX COBOKYMHOCTbIO COOTBETCTBYIOLLMX
NPUHLMMNOB, NpaBuIl U 3aKkoHoAaTeNbHbIX HOPM

CoumanbHasi cMucteMa — 3TO COBOKYMHOCTb CoUMaribHbIX SIBIEHUN N NPOLIECCOB,
KOTOpPble HAaXOAATCS B OTHOLLEHUSAX N CBA3U MeXay cobon n obpasytoT HEKOTOPLIN
coumanbHbI OObEKT

OpraHnsaumMoHHass cucTemMa — OTO COBOKYMHOCTb 3NnemMeHToB, obecneymBaroLLnX
KoopAMHaUu OEWUCTBMA, HOpManbHOe (YHKUMOHMPOBAHNE W pa3BUTME OCHOBHbIX
YHKUMOHANbHbLIX 3f1IeMeHTOB 0bbekTa. OreMeHTbl OpraHM3auMoOHHOW CUCTEMbI: OpraHbl
ynpasneHus, obnapgatowme npaBoMm npuHUMaTbL  ynpaBneH4Yeckue peLleHuns
(pykoBoguTenu, noppasgeneHnsa, MuUHUCTepctBa M Ap.). CBA3M B opraHM3auMoOHHOW
CUCTEME UMEKT MHMPOPMALMOHHYD OCHOBY W  OMpedenstoTca  OOMKHOCTHbLIMU
MHCTPYKUMAMN U OPYrMMA HOPMATUBHBIMW OOKYMEHTaMW, B KOTOPbIX MpOnMcaHbl rnpasa,
0043aHHOCTN 1 OTBETCTBEHHOCTbL OpraHa ynpaBfeHus

TexHn4yeckaa cucrtema — 9TO COBOKYMHOCTb B3aMMOCBA3aHHbIX TEeXHUYEeCKUX
anemMeHTOB. B KadecTBe CBS3eM B TeXHUYECKMX CUCTEMaxX BbICTYNnawT dQuanvyeckne
B3aMMoOAenCcTBus (MexaHU4Yeckne, afIeKTpoMarHUTHble, rpaBuTaunMoHHbIE 1 Op.).



Knaccudmkauma no o0 bLeKTUBHOCTU  22°
CyLLEeCTBOBaHUS 2

Cuctema ynpaBneHnsa — 3TO cUcTema, peanuayrowas dyHkumm ynpasneHus. CocTtas:
ynpaensiemasi nogcncrema (06bEKT ynpaBieHUs ) 1 yrnpasnsawoLwas nogcucrema
(ocywiecTBnaAOLWY OYHKUUM ynpaBieHUs )

B TexHn4yeckux cuctemax yrnpaBendawaa nogcnucremMa Ha3biBaeTCA CUcCTeMom
perynmpoBaHus, a B cCOUMaJibHO-3KOHOMNYECKUX — CUCTEeMOM OopraHn3aumoHHOro
ynpaBneHus

LleHTpanM3oBaHHOWU CUCTEMOMN Ha3blBAETCHA CUCTEMA, B KOTOPOW HEKOTOPbIN 3NEMEHT
(rnaBHbIN 3NIEMEHT) ABNAETCA AOMUHUPYOLWMM NpU PYHKUNOHNPOBAHUN CUCTEMbI

D,eLI,GHTpanVI?aOBaHHaﬂ cncrtema — 3170 CUCtemMa, B KOTOpOVI HET MMaBHOIo 3JIEMEHTA

JpraTuyeckas cuctemMa — 3TO CUCTEMA, COCTABHbIM 3JIEMEHTOM KOTOPOM ABNSETCA
YyernoBek-onepaTop (Lwodyep 3a pynem aBToMmobuns, NUNoT B camorneTe). dpratnyeckas
cucTema siBnsieTca pasHOBMOHOCTbIO CUCTEMbI YNpaBneHus

dopmanbHas TexHoslorM4yeckas cucteMa — COBOKYMNHOCTb onepauuit (MpoLeccos),

HanpaBneHHbIX Ha JOCTUXEHWNE onpeaeneHHbIX Lenen. Npouecc — 310 nocnegoBaTenbHas

CMeHa orepaunn (4encTesum), HanpaBreHHbIX HA UBMEHEHME COCTOSAHMUA OObeKTa

MaTtepuanbHas TeXHONOrM4Yeckasa cucTtemMma — 3TO COBOKYNHOCTb pearnbHbIX Npubopos,
YCTPOWCTB, UHCTPYMEHTOB U MaTepuarnoB (TEXHMYECKOe obecrnevyeHne CUCTeMbl),
peanuayrLmnx onepaunn (npoueccHoe obecnevyeHne CMCTeMbI) 1 ornpeaensowmx nx
KayecTBO M ANUTENbHOCTb



Knaccudukauma no pasHoobpasuio see
CTPYKTYPHbIX 3/IEMEHTOB

Mo pa3HOPOAHOCTU 3NIEMEHTOB
" [ OMOreHHble CUCTEMbl — CTPYKTYPHbIE 3JIEMEHTbI OAHOPOOHbI, o6na,qa+0T
oANHaAKOBbIMUA CBOMCTBaMU N B3aUMO3aMEHSIEMbI

" FeTeporeHHble CNCTEMbI — COCTOAT N3 Pa3HOPOAHbIX 3JIEMEHTOB, HE obnagaroLmnx
CBOMCTBOM 3aMEHSAEMOCTH

JINHeNHOCTb - HENIMHEUHOCTb

" Cucrtema HasblBaeTCHd IMHENHOW, €Crin OHa ONUCLIBAETCS NIMHEWHBIMU YPaBHEHUSIMM.
Peakuunsi nMHENHOM CUCTEMBI Ha MDY KOMOBUHALUUIO BHELLHUX BO3OENCTBUN paBHa
CyYMMe peakuuin Ha Kakgoe U3 3TUX BO34ENCTBUIN, OCYLLECTBIIEHHbBIX NOPO3Hb

" BONbLIWMHCTBO CMOXHbIX CUCTEM ABMATCS HENMUHENHBIMU, HO B LIENSIX YNPOLLEHUST NX
noaBepratwT NMMHeapusalmm B onpeaeneHHon obnactn sMeHeHs ee NnapaMmeTpoB

Mo Hannuuo Yy CuCtemMmbl Uesin — KadyalsibHble U uereHanpaBrieéHHble

= KaysarnbHble CUCTEMbl — 3TO CUCTEMbI, HE MEeIoLWMe BHYTPEHHE NPUCYLLEN Lenn
(6OSNBbLUIMHCTBO CUCTEM B HEXMBOW NMpUpose)

= | leneHanpaBreHHble CUCTEMbI — 3TO CUCTEMbI, CNOCOOHbIE K BbIGOPY CBOETO
NOBeaeHUs B 3aBUCMMOCTM OT BHYTPEHHE MPUCYLLEN Lenu

44



000 45

Knaccudukauma no pasHoobpasuio see
CTPYKTYPHbIX 3/IEMEHTOB :

Mo ypoBHIO opraHmsauum
" NnddysHble (crnyyanHble bnyxaaHus)

= QOpraHn3oBaHHble (Hanu4ue CTPYKTYpbl) N aganTuBHbIe (CTPYKTypa
NOACTpanBaEeTCsi Nog M3MEHEHMSI BOBHE)

Mo KONMnM4yecTBO 3NIEMEHTOB U CIIOXXHOCTU B3anMoAencTBuUs Mexay
HUMU — NMPOCTbIe U CJTOXHbI€e

= CnoxHas cuctema — 3TO cuctemMa, nmerowas 6onbLoe Yncno
pa3HOO6pa3sHbIX BHYTPEHHNX CBA3EN

NMo BO3MOXHOCTU HabONwAEeHUA BCEeU CUCTEeMbl MNOJNIHOCTbIO -
Manble n bonbLune

" Bbornblasa cuctema — 3TO CUCTEMA, MMEKOLLAas BosbLLIOE YNCIIO 3EMEHTOB



Knaccudukaumsa no ypoBHIO CZI0XKHOCTU oo

He)XxuBble cuctembl
" CTratnyeckue CTpPyKTypbl
u npOCTbIe ANHaMn4yeckme CprKTypr C 3agaHHbIM 3aKOHOM NnoBegeHun4

= KnbepHeTn4yeckmne cmcteMbl ¢ ynpaBnsemMbiMn LiMknamm obpaTHOM CBA3N

XuBble cuctemMbl
" OTKpbITblE CUCTEMBI C CAMOCOXPAHAEMOW CTPYKTYpPOW
" XuBble opraHn3mbl C HU3KOW CNOCOBHOCTBIO BOCMPUHMMATL MHGOOpMaLnIO
" XuBble opraHu3mbl, He obnagaroume caMoCo3HaHNEM
" CwucTeMbl C CaMOCO3HaHNEM N MbILLSIEHNEM
" CoumarnbHble cucteMsl (couuanbHblie opraHn3aunm)

" TpaHCLEHOEHTHbIE CUCTEMbI, NEXalLlne BHe NO3HaHNS



Knaccudpumkauumsa cucteM no ypoBHIo t
C/TIOXKHOCTH

Mo Hanuuuio anemMeHTa Cry4amHoOoCTU — AeTepPMUHUPOBaHHbIE U
HeAeTePMMUHUPOBaHHbIE

= NeTepMMHUPOBAHHaA cUcTeMa — 3TO cCUMCTeMa, NOBEAEHNE KOTOPOWN MOXKET ObIThb
0[HO3Ha4HO MNpeackasaHo

" HepeTepMMHMpPOBaAHHas (CToxacTu4yeckasl) cMucTtemMa — 3TO cucTema, NoBeAeHne
KOTOPOW MOXeT ObITb Npeacka3aHo TONbKO C onpeaerieHHON BEPOATHOCTLIO

=  Cny4YalrHOCTb — 3TO LieMb He BbISIBIIEHHX 3aKOHOMEPHOCTEN, CKPbITbIX 3@ NOPOroMm
Hallero NoHMMaHus

CamoopraHusyloLwascsa cuctema — 3TO cuctema, obnagatowasa cnegyrowmmm
CBOMNCTBaMMU:

" HecTtauMoHapHOCTb (M3MEHYMBOCTL) OTAENbHbIX NAapPaMeTPOB;

" HenpeackasyemocTb noBedeHus;

" CnocoOHOCTb U3MEHSITb CBOIO CTPYKTYPY U hopMmUpOBaTh BapuaHTbl NOBeaeHUs,
COXpaHss LLeNOCTHOCTb U OCHOBHbIE CBOWCTBA

" CnocobHOCTb NPOTMBOCTOATL paspyLUaloLLMM TEHOEHUMUSM
"  CnocobHOCTb aganTupoBaTbCA K UBMEHSAIOLLMMCS YCITOBUAM
®  CnocobHoCTb K LeneobpasoBaHuto

" HepaBHOBECHOCTb



CamoopraHnsauusi u aganTuBHbIe 22
CUCTEMbI 2

= CamoopraHusauma o3Ha4vyaeT, YTO CUCTEMA MEHSIET CBOE NOBEAEHME U COCTOSIHNE, B
3aBUCMMOCTM OT U3MEHEHNN BO BHELLHEM MUPE, OHa adanTUPYeTCs K U3SMEHEHUAM,
NOCTOSIHHOE npeobpaxadacb. TakMe cUCTEMbI NOBCKOAY, NPaKTUYeCcKu nobdas
coumanbHO-3KOHOMUYECKasa UM dbrnonorndeckasi, POBHO Kak KOMbIOHUTK Noboro
NpoAayKTa, ABAAKTCA NpUMepamMn aganTuBHbIX cuctem. ns toro, 4Tobbl cnctema
Gbina cnocobHa Kk aganTMBHOMY NoBegeHns HeobXoaANMO

. OTKpbITOCTb. 3aKpbiTasi cCUCTEMA HE MOXET a4anTMpoBaTbLCA MO oNpeaeneHnto, NOCKOrbKY OHa
HUYEro He 3HaAET O BHELUHEM MUpE.

- Hannune nonoxurtenbHbIX N oTpUUaTesibHbIX 00paTHbIX cBA3en. OTpuuaTenbHble obpaTHbIe
CBS131 MO3BOMAT CUCTEME OCTaBaTbCS B BbIFOAHOM COCTOSIHMM, TaK Kak OHU YMEHbLLAKT peakuuto
Ha BHellHun wymMm. OgHako, agantaunsa HEBO3MOXHO 1 6e3 NoNoXUTenbHbIX 06paTHLIX CBA3EN,
KOTOpble MOMOratT CUCTEME NepexoanTb B HOBOE Nyulliee cocToaHne. Ecnu roBoputb 06
opraHmsauusx, To 3a oTpuuaTenbHble 06paTHbIe CBA3M OTBEYal0T NPOLECChl, TOraa kak 3a
NONOXUTENbHbIE — HOBbIE MPOEKTHI.

= Pa3zHoob6pa3une anemMeHTOB U CBA3eN MeXAy HUMWU. DMMMPUYECKN, YBENNYEHNE pa3dHoobpasus
SNEMEHTOB N KONMYECTBAa CBA3EN YBENMYMBAET KONMMYECTBO Xaoca B CMCTeMe, MO3TOMY ntobas

aganTuBHagA cuctema AosmkHa obnagatb HEOGXOANMMbBIM KOSIMYECTBOM M TOro U apyroro. Takke
pa3Hoobpasne no3sonseT bonee rnagko pearnpoBaTb Ha N3MEHEHUS.



CnoXHble cuctemMmbl

" CnoxHocTb ycTponctea (complicatedness)
" CnoXHOCTb NnoBeaeHud

= OCoDOEHHOCTU CNOXHbIX CUCTEM

Cuctema 60nbLLIOro nopsiaka
MHOrosBeHHoOCTb

B3anmocBsi3aHHaa CTPyKTypa uenen Kak rnosioXutenbHoun, Tak u
oTpuuaTtenbHon obpaTHOM CBA3M

HennHenHocCTb

[TpocTble npaBuia CroXHOro NoBeAeHNS

O hekT 6aboukM nnn oeTepMMHUPOBAHHLIN XaocC
OMEepPKEHTHOCTb



OcobeHHOCTU NnoBeaAeHUSA CITOXHbIX 33
cuctem :
- KOHTpVIHTyI/ITI/IBHOCTb

" HeyyBCTBUTENBHOCTb K UBMEHEHUSIM MHOTUX
napameTpoB CUCTEMbI

" Pe3NCTEeHTHOCTb K aAMUHUCTPATUBHBLIM HOBLLECTBAM

" YnpaBnawTcsa Yepes3 TOYKUN BNUSHUS

" HelTpanusaumsa KoOppekTUpYHLLMX NporpaMmm

" COOTHOLLUEHWE OONTOCPOYHbIX N KPAaTKOCPOYHbIX peaKLuii

" TeHOeHUUs K yXYALLIEeHUo KayecTBa



lNMpakTuka. JInHenHble N HeNMMHEenHbIe,
CcTOXacTU4YeCKue U geTepMUHUpPOBaHHbLIE,
AUCKpEeTHbIe U HenpepbiBHbIe CUCTEMbI




IInHenHbIe cucTembl oo

JInHenHon Ha3bIBaeTcs cucTemMa, KOTOpas orimcbiBaeTCc4 NMNHENHBIMN
YpPpaBHEHNAMMU, T. €. UMEET J'II/IHeI‘/JIHyPO MaTeMaTn4eCKyro Moaelslb. B
NMPOTUBHOM Clly4ae CUCTEMa ABJIAETCA HennHenHon. Ytobbl cuctema dbina
HENMMHEWHOW, 4OCTAaTOYHO UMETbL B €€ COCTaBe XOTH Obl OHO HernHenHoe
3BEHO, T. €. 3BEHO, ONUCLIBAEMOE HENTMHENHbBIM YpaBHEHNEM

CucTteMy HasbIBalOT NUHENHOW, eCNN OHa YAOBMETBOPSIET ABYM CIEeAYOLNUM
KPUTEPUSIM, KOTOPbIE Ha3bIiBAKOTCS MPUMHLIMMOM Cynepno3numnm

° Ecnun Bxoa X BbI3bIBAET B CUCTEME BbIXOA X, TO BXOA 2X AacT BbIxoA, 2X

EosEy=mamuras

cuna 4 - ’ OTBETHOE DRHHEHHE

—F
EonSvemamnuiad
=378 P L - L Q DirmerHos OBMAEHS
. ’
22

° Ecnn Bxog x gaet Bbixod X, a BXo4 Y - Bbixof Y, TO BXO4 X+Yy AacCT BbIXo4
X+Y. [InHenHasa cuctema obpabaTbiBaeT ABa OQHOBPEMEHHbIX
BXOOHbIX CUrHasma He3aBMCUMO ApYr OT gpyra, Npu4yem OHU He
B3aMMOLENCTBYIOT MeXay cobon BHYTPU Hee

52



Mpumep nponsBoacTBEHHOU NNHEUHOU EEE:
AVCKPETHO-AETEPMUHUPOBAHHOW CUCTEMbI  o6°
5 Ipouseoocmeo 661X
Xy X, Xy
\ Bxoonoti Berxoono —
MoToK chipbAa / CRILED CRAG0 PO AYKUMM

@
o 9 ®

Perynupyiou 1i
oprad

= []OTOK CbIpbsi COCTOMT U3 MeTannuyeckmnx 60nBaHoOK, KOTOpble CKNagupyrTcs Ha
BXOAHOM cknage. 3aTtem 3T 60nBaHKM NOCTYNakT Ha NPOM3BOACTBO, rae U3 HUX
NPOM3BOAAT Kakoe - TO nsgenuve. [oToBble N3OeNnUa CKNagupyrTcs Ha BbIXOAHOM
cKrage, ¢ KOToporo nx 3abupatoT ans ganbHenwmnx 4eUCTBUN ¢ N3gennsamm
(NnepepatoT Ha cneayowme asbl NPOM3BOACTBA UMK HA peanu3auunto). B obuem
cny4vae Takasi npon3BoACTBEHHAA cucteMa npeobpasyeTt maTtepuarnbHblie MOTOKK
Cblpbs, MaTepunanos n nonydgabpmnkaTtoB B NOTOK rOTOBOW MPOaYyKLMK
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Cnoco6bl ynpaBrneHus

Cnoco6 1. Perynupytomuii oprad noiydaeT TOJIbKO HHPOPMAIIHIO O COCTOSHUN BXOIHOIO
cKiazga (3To MOXKET OBITh MH(pOpMAIUs 00 U3MEHEHUHU 3allacoB Ha CKJIajie, MO0 00 OTKIOHEHUH
00beMa 3aracoB OT UX HOPMATUBHOT'O YPOBHS) U MO HEW CYJIUT O CKOPOCTH MPOTECKAHUS
MPOU3BOACTBEHHOTO Mpoliecca (3TO CKOPOCTh U3BIMAHUSI ChIPhS CO CKIIA/IA)

1) (u —u.,) — u3MeHeHHe YpOBHS 3amlacoB Ha CKiajue (#, - o0BeM CBHIPbS Ha BXOJHOM

CKJIajie B MOMEHT BpeMeHH t)]
2) (u—u;") - oTKIIOHeHHe 00beMa CBIPhs Ha BXOJHOM CKIIajle OT HOPMBI 3aI1acoB.

Crmioco0 2. Perymupyromuil opraH moiaydaeT HH(pOpMAaIHO HEMOCPeJACTBEHHO C IIPOHU3BO/I-
CTBa, X, - (paKkTHUecKass HHTEHCHBHOCTH IIPOH3BOJICTBA, H CpaBHUBAeT ee C ANPEKTHBHOIN HHTeH-

CHBHOCTBIO (d, —X, ).
Cmoco0 3. Perymupyromumii oprad moixydaeT HHGOpPMAIHNO, Kak U IIpH crocobe 1, HO ¢ BHI-

@™ —u™) wm (u—u

EbIX

;). OH Tak Xe CyIHT O IIPOH3BOJACTBEHHOM

XOJIHOI'O CKJIaja B BHIIE
Ipollecce Ha OCHOBe KOCBEHHBIX JaHHBIX - pOCTe HIIH YMEHBIIIEHHH 3aIllacOB TOTOBOMH IIPOIYKITHH.



[puHATHUE peLleHund

YroOB! o IepKaTh 3aJaHHYI0 HHTEHCHBHOCTE BBIITYCKAa IPOAYKIHH ., peryIHpYIOLIHil op-
raH IIpHHHMaeT peleHua y, (mmdo (v, —v,,)), HalleJeHHbIe Ha H3MeHeHHe (PaKTHUeCKOIl HHTEH-
CHBHOCTH BBIITyCKa X, . B KauecTBe pelleHNs peryIHPYIOIHII opraH cooOIaeT Ipon3BO/ICTRY 3Ha-
YeHHs HHTeHCHBHOCTH, ¢ KOTOPOIl Hago paboTate, T. €. X, =V, . BTopoil BapHaHT yIIpaBIAONIETO
pemeHus - (v, —¥,,), T. e. peryIHpPYIONINil OpraH coodlaeT IPOU3BOIACTBY, Ha CKOJILKO HYKHO

YBCIIHMYHTE HIH YMCHBITHTE HHTCHCHBHOCTE IIPOH3BOJACTEA (.‘CF _xr—l) .

B 3aBHcHMOCTH OT cnocoba moxydeHHs HHGOPMAIHH H BHIa HepeMeHHOIl, OIMHCHIBAIONIEN
yIpaBJIAtollee BO3/IeliCTBHE, Ha IIPHHATHE PellleHHil MOTYT BIHATH CJIeAYIONIHe BETHINHEI:
1) Bbaza pemenns (BelIHYHHA, KOTOPOH J0JDKHA OBITH paBHa (hakTHUeCKass HWHTEHCHBHOCTB
MIPOM3BOJICTBA, eCIIN OBl He OBLIO OBl OTKIOHEHMHIl):

AHPECKTHBHAA HHTCHCHBHOCTD BEIITYCKA B MOMCHT t-d P

TeMII H3MeHeHH: THPeKTHBHOH HHTeHCUBHOCTH BHITyCKa B MOMeHT t — (d, —d, ).

2) Bemnmunna oTKI0OHeHHS:
OTKIIOHeHHe (paKTHUECKOTro BEIIYCKa OT AHPeKTUBHOIO (d, — X, );

OTKIIOHEHIIe CI]B.I{THTIEC KOT O DG’LEEMB. BBIII}’C Ka oT IINIIAHOBOT'O 051: eMa BLIl'IyCKa
i i
O d. =Y x)
= =0
EhlX

H3MeHeHHe YPOBHS 3aIlacoB Ha BXOJHOM (2, —u, ) WIH BEIXOJAHOM (1] —1i;, ) CKIaJax;

SRIX

OTKJIIOHEHHe YPOBHS 3alacoB Ha BXOJHOM (i —#; ) HIH BBIXOJHOM (1 — 1

)ckiIagax ot

HOPMATHBHOTO YPOBHA,
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[puHATHUE peLleHund °ce

B obmeM ciyuae yrnpapieHUecKOe pellleHIe, IPHHIMaeMoe pPeryIHpYIOUM OpraHoM, Co-
CTOAT I3 CJICOYIOIHNX COCTABIAONIIX.

Vnpasnsi- baza pereHns Hons paccoriacoBaHusd, Benmunna paccoriaco-
llee pe- | = + | HCIIONb3yeMmas 1A pery- | ¥ BaHHA
IIeHne mupoBanus (), Y =(0,1))

[Tpumeps! pemeHuii:
Yy =d, +y-(d—x.)

Vi =‘dr _?"(”r‘w _Hfix)

s — A —nrfar gy
Vi _dr Y {” ", »

Vo=V =y —u

[Ipunnumas pazmiunsle 1o Gpopme pelreHHs, peryIHpYyIOLIHIl OpTaH CTpeMUTCS JOCTHYE IJIaB-
HYIO LlefIb - NpHOIN3uTE (paKTHUECKYIO HHTEHCHBHOCTE BBIIIYCKAa K ANpeKTHBHOMH. OIHAaKo OH He
BCErja MOKeT HelOCpeJICTBeHHO OPHEeHTHPOBAThCA B CBOHX pelleHHAX Ha CTeleHb JOCTIDKEHHA
yroii nemn (d, —x, ). KoHneunsle pe3ynbTaThl MOTYT BBIpakaThCA B JOCTIDKEHHH JOKAJIBHBIX Iesleil

- CTabIIH3aIuH ypOBHSA 3aIlacoB Ha BXOJHOM M BeIxogHoM ckiage (2™ —u™ ) npubm-

EX

JKeHIH YPOBHS 3aIlacoB Ha CKJIaje K HopMaTHBHOMY (2 —u; ). B 3aBHCHMOCTH OT JOCTHIaeMoii

eI, olpeendeTca BHI 3HakKa (+ HJHM -) B yIpaBiAIIeM pellleHHH Iepejl [oleil paccoriacosa-
HHA, HCIIOJIb3YeMOil Ui peryIHpoBaHHA
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PI1 - pykoBoguTens NPOU3BOACTEA

Y111 - ynpasnsawowuin nepeoit pason npoussogctea; Y2 - ynpasnatowmii BTopoid ason
npon3BoAcTBa
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[lpuMeHAeMble gaTYNKK 44
UH¢opmMaLun :

"  LlTpux-kon
* LTpux-kog HaHOCUTCSA Ha NPO3paYvHbIA YeXon B COOTBETCTBUM C 3aKa3oM, HECET B
cebe nHgopmauuo ans npomssoacTBa(LBET,MPUHT Yyexna).

« [aeT nHdopmauuio o LBeTe, NpuUHTe OyayLero Yyexna; no3sonsaeT
KOHTPONMPOBaTb Ka4yeCTBO U3roTaBrnMBaeMon NpoayKLmm

" JlazepHbIX ny4
*  QuKcMpyeT KONMYeCcTBO OTNPaBSIEHHbIX HA NPOM3BOLCTBO NPO3PaYHbIX YEXITOB,
YCTaHOBJIEH Ha BbIXO4€e U3 BXOAHOIo CKraaa
« [laeT nHpopmauuto o KofiM4ecTBe YEXSI0B B NPOMU3BOACTBE.
" [Natyuk, OoTCrnexuBarLMU KONIM4eCcTBO 000pyaoBaHUA,
3a4euCcTBOBaHHOroO B Npou3BoacTBe

« OTcnexuBaeT KONMMYeCcTBO MaLLMH, paboTaloLlwmnx B AaHHbIA MOMEHT, T.e.
pasnunyaeT paboTatouiee n HepaboTatowee obopygoBaHme n coobuwaet o6 aTom

« [aeT nHdopmauuio o Konmyectse paboTalomx MallnH, cnegoBaTeribHO U O
KONUYeCcTBe YexNoB, HaxoasLWKUXcs B NPOM3BOACTBE

= JNlaTyuK ABMNXKEHUSA
«  QuKcupyeT aBmxeHue, paboTty obopynoBaHus.
« JlaeT nHdopmauuo o ToM, ngeT nn nNpouecc Npon3BoaCTBa.



[TpumeHsAeMble AaTYUKU ose
nHcopmaumnm -

" PapuomeTKa
* [lpuKpenndaeTcs K Y4exny n oTCrieXXnBaeT MeCcTONoNoXeHe ToBapa
« [laeT nHpopmaunto 0 HaxoxageHnn ToBapa B NPOU3BOACTBE

= Pacxopnomep (06 beM Kpacku)

*  duKcupyeT 0b6beM Kpacku B MalLUMHaX, AaeT cUrHan npn HeobxoanmmocTun
NMOMNONHEHNSA KPaCKMW.

« [aeT uHopmMaLmio 0 KONMYECTBE Kpacku B NPON3BOACTBEHHbIX MalUNHA

" Pacxopomep (yaernbHbIU Bec)

* Onpep,enﬂeT BE€C TOJ1bKO MOCTYMNMUBLLNX B NPON3BOAOCTBO HYEXII0B; ornpenendeT BeC
Y>Ke roToBbIX YEXN0B, TakKuMm o6pa30M MO>XHO BbIABUTb KOJINYECTBO TOBApa,
CNMnNCaHHOro Ha rnpon3BoacTBe.

« [aeT nHcdopmaLuio 0 KONMYecTBe YexnoB B NPOM3BOACTBE M Ha cknagax.
Mo3BonsieT ObICTPO BbISIBUTL HEAOCTa4y ToBapa
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Mpumep NMHEeNHOWN ANCKPETHO- 000 u
CTOXaCTU4YeCKOW Npon3BOACTBEHHOW 0cor
| X J
o

CUCTeéMbl

LLlar nameHeHna spemeHn At=1
[MpEKTUBHAst UHTEHCUBHOCTb d, =a+b*t

X%t = dt + &%,

gfx - paBHOMEpPHO pacnpeaeneHHas crnyyaiHas BenuumHa ot -15 go +15.

6blX

6blX
Xt = (J|t +&
6blx - HOPMasbHO pacnpeaeneHHas cnyyanHasi BefidnHa ¢ HyneBbiM MaTeMaTUyYeCcKUM OXXngaHuem u aucnepcmen
8t paBHon 15
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HenvHenHble cuctTembl

" Hu ogHa pealribHasd CUMCteMa He ABJIAEeTCA abCcontoTHO NIMHENHOW

=  CyuwecTByeT 0orblloe pa3HooOpa3sne HENMHENHOCTEN, KOTOPbIE B TON UNK
MHOW CTENeHn NpUcyTCcTBYIOT B NoboN cucteme

"  PaccmaTpuBaemMble HAMW YpaBHEHUSA MaTepuanbHOro NOToka onucbIBatoT
NMUHENHYI0 CUCTEMY, B KOTOPOW HET OrpaHnYeHnmn

" B pearnbHOCTU BXOOHOW N BbIXOAHOW CKadbl UMEKT OrpaHUYEHHYH
eMKoCTb. MakcumanbHO BO3MOXHadA NpPon3BoaAnUTENbHOCTb
NpPON3BOACTBEHHON (pa3bl — 3TO €e MOLWHOCTb. Henb3da BbiNyCTUTb
npoaykuum bosbLle, Yem MOLHOCTb. Henb3s B3ATb CO cknaaa 6onblue, Yem
Ha HEM ecTb. Henb3s NonoXxutb Ha cknapg 6onbLie, Yem Tam ecTb
cBOOOAHOIo MecTa



67

Npumep HeNMHEUHOUN OUCKPETHO-
CTOXaCTU4YeCKON NpPon3BoaACTBEHHOMU
CUCTEMbI

P&CCMDTPBHHH.H BBIIIE MOJCIIE HE COJMEPiKalIa DI‘pEiHII'—IEHIIf[ Ha 00BEMEI CRJIa10B H MOIITHO-

6X
CTH IIPOH3BOICTRA. Ecmm [IPHHATE, 4TO €EMKOCTE BXOJIHOI'O CKJIa/Id paBHA V y EMRKOCTDB BBIXOJHOI'O

[1-TR% w >
CKlIajga - V ,» 4 MOIMHOCTE HIIPOH3BOACTEA - M, TO HOBad CHCTEMa YPAaBHCHHH IJIA TAKOH HEJIH-

HeITHOI IPON3BOICTBEHHON CHCTEMBI OYIET ClIeAyIOIeit:
&X » &X &X &X s
X ¢ :llllll((d, + & r),(V —U, ) - HeJb3s IIOJIOXKHTH Ha BXOJHOH CKJIag OoJbloe, deM

TdM €CThb CBDﬁO,I[HOFG MeCTa.

&bl E0lX

x*: =min((d, + £”7:),u;"") - Hemp31 B3ATb ¢ BHIXOJHOIO CKJIaja OOIbIIe, YeM TaM
HMeeTCs H3IeNHil.

v, =d +y-(u,—u,

x, =min(u; (v, +& ), M, (V""" —u’™)) - Hemb3s pom3BecTH OOIIBIIIE, YeM IPHKA3aHO, HO
1 YeM eCTh 3arOTOBOK, H CKOJILKO €CTh CBOOOIHOTO MECTa Ha BEIXOIHOM CKIAJIe.

8x N
U, —u_ =X, —X,



HenpepbiBHO-AeTEPMUHUPOBaHHaA

NMTMHEenHas cucrtema
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HenpepbiBHO-AeTePMUHNPOBaAHHaA
NMUHeMHada cuctema

OncKpeTHO -
AeTepMUHNPOBAHHaA
NTIMHEeMnHasa cuctema

T = a(t) + a(t) = BY) T = a(t) + a(t) = B()

a= Bk

T, = X(1) + (1) = y()

Xi= Y

Anepuoanyeckoe 3BeHO NepBOro nopsiaka

T % a(t) + a(t) = B(t), roe a(t) 3anasgbiBaeT oTHOocUTENbHO B(t) Ha BenuunHy 3T

3anasgbliBaHune no BbIpaboTKe peLleHus:

d d
Ty YO +y(t) = d(t) —y - U=(t), T,=0,333

3anasabiBaHue rno peann3aumnmn peeHns.

T, = x() + X(t) = y()



KypcoBoe 3agaHue

MepBas yactb 3agaHua. [NpyuaymaTtb NnpMMepbl K oNpeaeneHnsam, u
3aKOHOMEPHOCTSAM, CBA3AaHHbIM C TEOPUEN CUCTEM

BTopas yactb 3agaHusA — knaccudpukauma cuctem. [na sagaHus
Mbl MICNOJSIb30OBasnn criegyrowme npusHaku: MMHenHble —
HelfIMHEWHbIe, CToXacTu4eckne — oeTepMmMHUPOBAHHbIE, OUCKPETHbIE
— HenpepbiBHbIE. 3aga4va NPUBECTM NPUMEPLI N MOCTPOUTL ONA HUX
ypaBHEHNA MHTEHCMBHOCTEN MaTepuarnbHbIX MOTOKOB, ONUCaHHbLIX B
pasgaTtovyHoOM MmaTtepuane:

e [lna nnHenHon geTepMMHUPOBAHHOWN OUCKPETHOU CUCTEMDI
e [lNna nnHenHon oeTepMMHNPOBAHHOWN HENMPEPbLIBHOWU CUCTEMDI
e [lNa HENWMHEeMHOW CTOXacTU4eCKOU ANCKPETHOU CUCTEMDI

TpeTba YacTb 3apaHuA.....



