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PaccmarpuBaroTcs UCTOpUS Pa3BUTHSA, CHCTEMHBIE IPOLIEAYPHI U METO/IbI, TOHATHUS U TAIIbI
CHCTEMHOT'0 aHaJIN3a, OCHOBHBIE THIIBI U KJIACCHI CUCTEM.

W3znoxen 0030p 1 Ki1accupUKAIHs HOBBIX HHGOPMAIIMOHHBIX CUCTEM, HAN0O0JIee aKTyaIbHBIX

IJI aHaJIM3a U MOACTIMPOBaHMs HOBBIX I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHIA.

CocraBurenu: M.B.JIa3apeBa



NEKUUA 1. BeBegeHue. Llenu npeameTta. OCHOBHbIE NOHATUA
CUCTEeMHOro aHanus3a

Meducrodens :
Ynompebnsiime ¢ noavsoii epems.
Yuumuoca naoo no cucmenme.
Cnepesa 6am 6 00112 X0uy 6MeHUmMb
Ha kypcwvl noeuxu xooumo.
Baw ym, ne mponymoiii 0oHvime,
Ha nux npuyuam x oucyunnumne,
Umob 63511 OH HanpasieHbs ocy,
He pa36peoascy 6xkpusb u 6Koch.

HU.B.I'ere. "®AYCT", u.1

COBpGMCHHBIfI CliIcouaJIrucCT C BBICHIMM HpO(beCCI/IOHaJ'IBHBIM TEXHHUYCCKHUM O6p330BaHI/IeM
JOJIKCH UMCTH I‘HyGOKI/Ie 9KOHOMHYCCKUC 3HAHUA; XOpomo MNpCACTABIIATL MCXAaHU3M
COBPCMCHHBIX 3KOHOMMHYCCKHX, COLIMaJIbHBIX, IICUXOJIOTNYCCKUX B33HMOCBH3€ﬁ,
CYIICCTBYIOIIMX W PpPa3BUBAIOIIHUXCA; YMCTb AHAJIU3UPOBATL COLNUAIBHO-9KOHOMHWYCCKOC
Pa3BUTHEC TeppHTOpHﬁ, 3HAaTb 3KOHOMMHNYCCKHC, I/IHq)OpMaLII/IOHHBIe u TCXHOI'CHHBIC
XAPAKTCPUCTHUKU PCTruOHA U NMPCANPUATHUA; BIIAACTh COBPEMCHHBIMUA U HayLIHO-O6OCHOBaHHI>IMI/I
METOAaMHU KOMIIJICKCHOI'O HCCICAO0BAaHMA COHH&HBHO-SKOHOMHHGCKOﬁ JKU3HHU W YMCTH
IMOJI30BAThLCA pE3yJIbTaTaMM JJIsd O606HIaIOHII/IX BBIBOJOB M OILICHOK.

Lenp xypca nexkuuii — Aarh CTyAEHTaM LIEJIOCTHYIO CHUCTEMY CHUCTEMHBIX METOJ0B M
MaTepHalioB ISl XapaKTEPUCTHKH BAKHEHIINX CHCTEMOOOpa3yIoUIMX IOKa3aTenei, ux
WCYMCITICHUS, MOJETUPOBAHUS M aHAIM3a, BbIPa0OTaTh y HHUX HAaBBIKH CaAMOCTOSITEIILHOTO
pelIeHHsT 3KOHOMHKO-COLMAIbHBIX 3a/Jad II0 CHCTEMHOMY aHajiu3y. OTO OOBsACHSAETCS
HEOOXOUMOCTBIO MAaCIITA0OHOTO MPUMEHEHUS! CUCTEMHOTO YIPaBJICHUS, TaK KaK UMEHHO 3TOT
BUJ YIPABJICHUS, SIBJSISICH IIEPBOOCHOBOM IMPOLIECCOB Pa3BUTHS, MApKETHHIa, MPOU3BOJACTBA,
obecrnieueHns 6€30MacHOCTH M SKOJOTHYHOCTH, Hanboiee MepCreKTHBHBIM.

Takum o00pa3om, MPUMEHEHHE CHUCTEMHOTO aHaiu3a sBIsAeTCS (DyHIaMEHTaIbHBIM H
O0OBEKTHBHBIM CBOMCTBOM pELICHHUN B SKOHOMHKE, NMPEANPUHUMATEIbCTBE U MEHEKMEHTE B
m000i 00JacTH 4enoBEYECKON JAEATEeIbHOCTU MPU BBINOJIHEHUU JIIOO0M M3 NMPUCYHIMX ATOH
o0nacti QyHKIU.

Cy1iecTByeT HECKOJIBKO MPUYKH, KOTOPBIMH OIpENEseTCs aKTyalbHOCTh MOSBJICHUS U
Pa3BUTHSI CUCTEMHBIX MCCIIEI0BAHUM!

v’ BO-TIEPBBIX, Bce 00Jiee BO3PACTAIOT MACIITa0bl, KOIMYECTBO 3JIEMEHTOB U B3aUMOCBS3CH
MOJICUCTEM B OPraHU3alMOHHBIX M COLHUAIbHO-TEXHUYECKHUX CHCTEMaxX, YTO BEIET K
BO3PACTaHMIO CII0)KHOCTU OOBEKTOB YIIPABJICHHUS;

v’ BO-BTOPBIX, POCT YHCJIa DJIEMEHTOB U HMEPAPXMUYECKHX YPOBHEU OOOCTPSIOT MpPOOIEMY
MEXYPOBHEBBIX M BHYTPUYPOBHEBBIX KOH(IMKTOB, BIHSAIOUIMX Ha 3PPEKTUBHOCTDH
(GyHKIIMOHUPOBAHUS;

v B-TpETBHX, C POCTOM 4YHCIIA DIICMEHTOB W CBS3€H MEXIy HUMH YBEITHMIUBACTCS
HEOIpeEeNICHHOCTh B 3HAaHUU PEaJbHOU CTPYKTYphl CUCTEMBI, CBSI3aHHAs C BIMSHHEM, B
YaCTHOCTH, YEJIOBEYECKOro (hakTopa, YMBIIUICHHOTO WM CIy4aifHOTO MCKaXEHUM
uH(pOopMaLnu;

v’ B-4eTBEPTHIX, BHEIIHAS Cpela HWMEET SPKO BBIPAKEHHBIA JIWHAMHYHBIA XapakTep
BCJICJICTBUE BBICOKOM CKOPOCTM HM3MEHEHUW TMOJIUTUYECKOM, HKOHOMHYECKOHW U
IOPUANYECKO-HOPMATUBHOM CPEIBI;

v/ B-TIATBIX, MHOTOYKJIQJHOCTh SKOHOMHKH, M3MEHEHHE (OPM COOCTBEHHOCTH MOBBICHIIH
Mepy OTBETCTBEHHOCTH COOCTBEHHHUKA 32 PE3YJIbTAThI IeATEIbHOCTH;

v B-IIECTBIX, B CBSI3M C HAYYHO-TEXHUYECKOH H WMHGPOPMAIMOHHON PEBOIOMUSIMU
BO3PACTAlOT TEMIIbl MOPAJIBHOTO CTApEHUsT HE TOJBKO OCHOBHBIX (DOHIOB, HO H
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IMPUMCHACMBIX MCTOJOB YIHPABJICHUA KaK HNPOU3BOACTBOM, TAdK U KallUTallOM, B TOM
YHUCJIC U YCITOBCUYCCKUM.

B coBpemeHHOM 00I11€CTBE CUCTEMHBIE MPEACTABICHUS YXK€ AOCTUIVIM TaKOI'O YPOBHS,
YTO MBICIAb O IOJE3HOCTH M BaXHOCTU CHCTEMHOIO MOJXOAAa K PEIICHUI0 BO3HUKAIOIIUX B
IPaKTUKE MpoOJieM BBIIUIA 33 PaMKH CIELUAIBHBIX HAyYHBIX HMCTMH W CTaja NPHUBBIYHOM,
obmenpunaToii. [1Inpoko pacnpocTpaHUIOCh MTOHUMAHKWE TOTO, YTO HAILM YCIIEXH CBS3aHBI C
TEM, YTO HACKOJIbKO CUCTEMHO MbI IIOJXOAUM K PELICHHUIO IPOOJIeM, a HAlllM HEY/AauHl BbI3BaHbI
OTCTYIUICHUSIMU OT CUCTEMHOCTH.

YenoBeueckoe MBIIUIEHHE CUCTEMHO BCerja M JpyruM ObITh He MoxeT. OJHako
CUCTEMHOCTh HMMEET pa3Hble ypoBHU. CHUrHajioM O HEJOCTaTOYHOM  CUCTEMHOCTH
CYLIECTBYIOIEH JAEATENbHOCTU SBISETCA IMOSIBICHUE MPOOJIEMBl; pa3pelleHue BO3HHKIIEH
po0JIeMbI OCYILIECTBIIICTCS TyTEM NEPEeXoa Ha HOBBIN, 00Jiee BHICOKHI YPOBEHb CUCTEMHOCTH
B Halei aesrenbHocTH. [103TOMy CHCTEMHOCTB HE TOJIBKO COCTOSTHHE, CKOJIBKO ITPOLECC.

YenoBek — akTHBHASA 4acTh Npupozbl. JloOUBasch CBOMX Lieiel, OH aKTUBHO HCIIOJIB3YET
IpUpPOY, BO3AEUCTBYET Ha Hee, IpeoOpa3yer ee u cedd. Ecinm paccMaTpuBaTh NPaKTUYECKYHO
JIeSITEJIbBHOCTh Y€JIOBEKa, TO OYEBUIHO, YTO OHAa CUCTEMHA, TaK Kak o0JajaeT CleqyHIUMU
IPU3HAKAMU: CTPYKTYPUPOBAHHOCTh CHUCTEMBbI, B3aUMOCBA3aHHOCTh COCTaBJISIOIIUX €€ YacTew,
NOJYMHEHHOCTh OPTaHU3ALMU BCEH CUCTEMBI ONIPEAEICHHON LENH.

Taxkum o0pa3oM, NpUPOIHAsT CUCTEMHOCTb YEJIOBEUECKOM MPAKTHKH SBISAETCS OJHUM U3
O00BEKTHBHBIX (PaKTOPOB BOSHUKHOBEHHS W PA3BUTHS CUCTEMHBIX INPEICTABICHUH, MOHATHI U
TEOPHH.

PaccmarpuBas 00BbeKTHBHBIE IPUYMHBI BOSHUKHOBEHUS M (DaKTOPHI pa3BUTHSI CHCTEMHBIX
OpeACTaBIeHUH, HEOOXOJUMO OTMETUTh OOBEKTUBHBIE OCOOEHHOCTH  YEJIOBEYECKOI'o
mbinuieHus. C 3TON MO3UIMK caM IMPOIECcC MO3HAHUS NPEACTABISIETCS CUCTEMHBIM, U 3HAHHUA,
NOOBIBaEMblE YEJIOBEUYECTBOM, TOXKE CHCTEeMHBbl. OKpyxkaromuii Hac MHp OECKOHEYEH B
IPOCTPAHCTBE U BO BPEMEHH, B OOJIBIIIOM U B MAJIOM, BOBHE M BOBHYTph. U BCe ke 4elloBeKy, ¢
€ro OrpaHMYEHHBIMH pECcypcaMM, YyIaeTcs I03HaBaThb MHp, M Kak I1OKa3blBae€T IPAKTHKA,
[I03HaBaTh BEpHO. A.DHIITEMH OTMeYal, 4TO CaMo€ YIAMBUTEIBHOE B MPHUPOAE TO, YTO OHA
no3HaBaema. [IpoTuBopeunss Mexay HEOrpaHMYCHHOCTBIO JKEJIAaHWM 4elloBeKa MO3HaTb MUDP U
OTPaHUYEHHOCTHIO CYIIECTBYIOIINX BO3MOXHOCTEH CJIIeNaTh 3TO HWMEIT MHOTO Ba)KHBIX
MIOCJIEICTBHM.

OpHolt M3 OCOOEHHOCTEM CO3HAHMS, KOTOPbIE IO3BOJISIIOT IOCTENEHHO, IOATAIHO
paspemiate 3TH NPOTUBOpEYHs, - HAJIWYME aHAIUTHUYECKOT0 M CHHTETHYECKOro o0pa3oB
MblnuieHus. CyTh aHaJIM3a COCTOUT B Pa3/ie/IeHUH 1IEJI0T0 Ha YaCTH, B MPEICTABICHUH CJI0KHOTO
B BHJIE€ COBOKYNHOCTU OoJiee MPOCTBIX KOMHOHEHT. Ho 4ToObl Mo3HATh IIeNIoe, CIIOXKHOE,
HE0OXO0IUM M 00paTHBIN MPOLECC — CUHTES.

B mponecce cuHTe3a 3HaHMH BO3HUKAIOT <«IIOTPAHUYHBIE HAyKH» THNA OHOXMMMH,
Oouonuku u T.4. OgHako npyras, Oojiee BbICOKas (popMa CHHTE3a peaan3yerTcsl B BHJE HayK O
caMbIX 00LIMX cBOMcTBax mpupoas! (pumocodust, MaTeMaTuka, KHOEpHETHUKA, U Jp.), B KOTOPBIX
HEOOXOMMBIM 00Pa30M COEUHSIOTCS TEXHUYECKHE, €CTECTBEHHbBIE U TYMaHUTApHBIC 3HAHMS.

CuCTeMHOCTh — HE TOJIBKO YEJIOBEUECKOW MPAaKTUKU (BKIIOYAIOMIEH M BHEIIHIONO
AKTHUBHYIO JIESITENIbHOCTb, U MBIIJIEHUE, U J1a)K€ TaCCUBHOE CO3EpILIaHME), HO U CBOMCTBO BCEil
MaTepud. Benbp CHCTEMHOCTh HAIlero MBIIUIEHUS BBITEKAET U3 CHUCTEMHOCTH MHMpa.
CoBpeMeHHbIE Hay4HbIE JaHHbIE MO3BOJISIIOT TOBOPUTH 00 OKPY’KaIOLIEM MHpE, O MPUPOIE, O
Bcenennoii kak 0 6€CKOHEUHOW MEPapXUUECKO CUCTeMe CHUCTEM, HaXOJSIIUXCS B Pa3BUTHH U
Ha pasHBIX CTAAMSX pa3BUTHSA. TakuM 00pa3oM — CHCTEMHOCTh MOXXHO Ha3BaTh (hopMoii
CYILIECTBOBaHMS MaTe€puM, a H3BECTHble (OPMBI CYIECTBOBAHUS (BpeMs, IPOCTPAHCTBO,
JBW)KEHUE, CTPYKTYPHUPOBAHHOCTH) TMPEICTABISIOT COOOW YaCTHBIE TPOSBICHUS, AaCHEKTHI
CHUCTEMHOCTH MHpa. B3auMOCBSI3M OCHOBHBIX 3JIEMEHTOB CHUCTEMHOCTH OKPYXKAalOIIEro MHpa
IIPEACTABIICHBI HA pUC.].
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CUCTEMHOCTD, kak BceoOI11ee CBOMCTBO MATEPUH

CUCTEMHOCTbD CUCTEMHOCTbD CUCTEMHOCTbD
[IpakTrueckoit [To3naBatenbHOM Cpenpl, OKpy>Xarole
JESITeIbHOCTH JeSITEIIbHOCTH YyeJioBeKa

LlenenanpaBiieHHOCTh *  AHaiuM3 U CHHTE3 e [EcrecrBeHHas
JIEeATEIIbHOCTH ® JMAJICKTHKA KaK METOJ CUCTEMHOCTbH IIPUPOJBI
AJITOPUTMHAYHOCTD ¢ CHCTCMHOCTDb PE3yJIbTATOB ® CHUCTEMHOCTb
JCSITeIbHOCTH TO3HAHMA YeJI0BEUECKOro 00IIecTBa
CucreMHOCTh ® CHCTEMHOCTH

CtuxuifHOE ¥ CO3HATEIHHOE ITOBBIICHNE
CHCTEMHOCTH Kak (opMa pa3BUTHA

OO0mmast TeHACHIUS U TOBOPOTHI HICTOPUH
pa3BUTHUS CUCTEMHBIX IPEICTaBICHUN

Puc.1. B3auMocCBSA3b OCHOBHBIX COCTABJIAIONINX CHCTEMHOCTH

Takum oOpa3oMm, HapamMBaHUE CHUCTEMHOCTH 3HAaHUW — €CTECTBEHHBIA MpOIlecC,
MPOUCXOJSAIINNA BO BCEX OONACTSIX YENOBEUECKOW MEATENbHOCTH CTUXHMHO (KaK pe3ylnbTaT
00paTHOM CBSI3U 4epe3 MPaKTUKY, Kak (popma pa3zputusi). Oco3HaHHE K€ CHCTEMHOCTH HAIEro
MO3HAHUS M OKPYXKAIOIIEr0 MHUpa — 3TO 0oJiee BHICOKUN YpPOBEHb CHCTEMHOCTH 3HAHUN, U OHO
MPOUCXOAUT 3HAUUTEIBHO TpYJAHEE, MEJJICHHEe, C OTCTaBaHWEM, NEeTJISHUEM, T.€. CO
CBOMCTBEHHBIMHU TpoIleccaM TMoucKa KadecTBamu. OJHAKO ATO HE OECIENbHOE, XaOoTHYEeCcKoe
Oy X1aHue, a MpoIecC MOUCKa UCTHUHBI, B KOTOPOM HEOOXOAMMBI 33/ICPKKH U OIIMOKHU, HO €Tro
CoJIep’KaHue M CMBICI HE B 3THX OILIMOKaX, a B MPOJBIKEHUHU K UCTHHE.

KoHTpoabHKe BONIPOCK

KakoBbI OCHOBHBIE CHCTEMHBIE peCypChl 001IeCcTBA?

Urto xapakTepu3yeT KKl THIT PECYPCOB IO OTHOIIEHUIO K MaTepuu?
UTo Takoe CHCTEMHBIN aHAIH3?

UTo BXOIUT B MPEAMETHYIO 001aCTh CHCTEMHOTO aHaIH3a?

KakoBBI OCHOBHBIC CUCTEMHBIC METOIBI U TIPOIICTYPHI?

agrwpdE




JNNEKUUA 2. Cuctembl. NMoHATHA «cuctema». KOMNoHeHTbI cuctem

OmnpenesieHne NOHATHA «cHcTeMay». B Hacrosiniee BpeMs HET €IMHCTBA B OIPEACIICHUN
MOHSITHST «CHCTEMay. B MepBBIX ONpeNeeHusIX B TOW WM MHOW (OopMe TOBOPUIIOCH O TOM, YTO
CUCTEMa — 3TO DJIEMEHTHI U CBSI3U (OTHOLICHHS) MEXKIy HUMH. Hampumep, OCHOBOIOJIOKHUK
Teopun  cucteM Jlwoosue @Gon bepmanangpu  onpeneNnsyi  CUCTEMY KaK  KOMILIEKC
B3aUMOJICCTBYIOIIMX 3JEMEHTOB WJIM KAaK COBOKYIHOCTH 3JEMEHTOB, HaXOIAIIUXCS B
ONPEAEIIEHHBIX OTHOLICHUSX APYT C JAPYIOM U CO cpenou. A. Xoan onpenensieT CUCTeMy Kak
«MHOKECTBO IPEIMETOB BMECTE CO CBA3SIMH MEXIy IPEIMETaMH M MEXAY UX MpPU3HAKaMU»
.Beayrca u B HacTosiee BpemMsi TUCKYCCHHM, KaKOM TEPMHUH — «OTHOIICHHUE» WU «CBSI3b» —
Jy4llle YIoTpeOIsTh.

[To3gHee B OmpeNeNeHHusX CHCTEMBI MOsBIseTCS NoHsTHe Nenu. Tak, B «Pwmiocodcekom
CJI0Bape» CUCTEMA ONPENEIAETCA KaK «COBOKYITHOCTb 3JIEMEHTOB, HAXOAAIIMXCSA B OTHOIICHHSIX
U CBA3AX MEXAY COOOW oOmpeneNeHHbIM O0pa3oM W 00pa3yIoIMX HEKOTOPOEe IIEIOCTHOE
€IUHCTBO.

B nocnennee BpeMs B onpeiesieHUe MOHSATUSL CUCTEMBI HAPSAy C DJIEMEHTaMH, CBSI3SIMH U
UX CBOWCTBAMHM U LEISIMH HAUYMHAIOT BKJIIOYATh HaONIOAaTeNs, XOTs BIEpBbIE Ha
HEO0OXOMMOCTh y4eTa B3aMMOJICHCTBHS MEXKIY UCCIEAOBATEIIEM U U3y4aeMON CHUCTEMOM yKazall
OJIMH U3 OCHOBOIOJIOKHUKOB KubepHetuku V. P. Dwibu .

M. Mecaposuy u A. Taxaxapa B kaure «O0IIast TEOPUS CUCTEM) CUHTAIOT, YTO CHCTEMA —
«(popmalibHas B3aMMOCBSA3b MEX/y HaOJII01aeMbIMU MPU3HAKAMH U CBOHCTBaAMM.

TakuM 00pa3oMm, B 3aBHCHMOCTH OT KOJHMYECTBA YYUTHIBAEMBIX (PAKTOPOB U CTCIICHH
a0CTPaKTHOCTH OMpEJeNieHue TIOHATUS «CHUCTEMa» MOXKHO TWPEICTaBUTh B CIEAYIOLIEH
cuMBOJIbHON (hopme. Kaxmoe onpeneneHue obo3naunm OykBoit D (ot nar. defintions) u mopsia-
KOBBIM HOMEPOM, COBIAJIAIONINM C KOJHMYECTBOM YUHTHIBAEMBIX B ONpeAeieHuU (GaKkTOpPOB.

D1. Cucrema ecTb HEUTO IIENIOE:

S=A(1,0)

DT0 ompesescHUEe BhIpaKaeT (PaKT CyIIECTBOBAHMS U IEJIOCTHOCTh. J[BOMUHOE CyXKIICHHE
A (1,0) oroOpakaeT HATMYKE WK OTCYTCTBUE ITHX KayeCTB.

D2. Cucrema ectb OpraHu30BaHHOE MHOYKECTBO :
S = (opr, M)
Iie OpT — OIepaTop opraHu3anuu; M — MHOXKECTBO.

D3. Cucrema ecTh MHOJKECTBO BEIIEH, CBOMCTB M OTHOIICHHI :

S=({m}{n}{r})

A€ m — BCIOU, N — CBOﬁCTBa, I — OTHOLICHUS.

D4. Cuctema ecTh MHOKECTBO DJIEMEHTOB, 00Pa3yIONINX CTPYKTYPY U OOECIIEUHBAIOIINX
OIIPEECIIEHHOE MTOBEACHNE B YCIOBUAX OKPYKAIOLIEH Cpeabl:

S =(eST,BE,E) (behaviour — moBeaenue)

I7ie E— 3JeMeHThI, ST — CTpyKTypa, BE — nosenenue, £ — cpena.

D5. Cucrema ectb MHOXECTBO BXOJIOB, MHOXKECTBO BBIXOJIOB, MHOXXECTBO COCTOSIHUH,
XapaKTepU3yeMbIX ONEPATOPOM MEPEXOI0B U ONEPaTOPOM BBIXOJIOB:

S=(X)Y,ZH,G)

rne X — Bxombl, Y — BBIXOABI, Z — cocTosiHus, H — omeparop nepexoaos, G — onepaTop
BBIXOIOB. JTO OIPEACICHUE YUUTHIBAET BCE OCHOBHBIE KOMIIOHEHTBI, PAcCMaTpUBacMble B
aBTOMAaTHKE.



D6. D10 mecTuwieHHOEe ompeeieHue, Kak U MOCISayIOINe, TPYAHO CHOPMYIUPOBATh B
cioBax. OHO COOTBETCTBYET YPOBHIO OMOCHCTEM M YUUTHIBAET T€HETUYECKOE (POJIOBOE) HAYAIO
GN, ycnoBust cymiectBoBanusi KD, oomenHbie siBiieHust MB, pa3sutue EY, GyHKIMOHUPOBAHUE
FC wu penpoaykuuto (BocmpousBeneHus) RP. B o0mem Buae 3TO MOXKHO MPEACTaBUTH
CJICAYIONIMM 00pa3oM :

S = (GN,KD,MB,EV,FC,RP).

D7. Oro ompenenenue omnepupyer noHsaTusmMu monenn F, ceasu SC, mepecuera R,
camooOyuenus FL, camoopranuzamuu FO, nmpoBoaumoctu cBsizeit CO u BO30YKICHUSI MOJCIICH
JN:

S =(F,SC,R,FL,FO,CO,JN).

JlanHOE ompeaeneHue yao0HO MPH HEUPOKUOSPHETHUSCKUX MCCIIEA0BAHMSIX.

D8. Ecmu ompenenenne DS nomomHuTh (akTOpoM BpeMeHHM M (YHKIIMOHAIBHBIMHU
CBSI3SIMHM, TO IIOJyYUM OIPE/EICHHE CHCTEMbI, KOTOPHIM OOBIYHO ONEPHPYIOT B TEOPHUH
ABTOMATHYECKOTO YIIPaBJICHUS:

S =(T,X,Y,Z,QVn,0),

rae T — Bpemsi, X — BX0Jbl, Y— BBIXOJbI, Z — COCTOsIHMSI, () — KJIacC OMEepaTopoB Ha
BBIXOJIe, V — 3HAYCHHS OIEpPaTOpOB HA BHIXOJE, 1| — (YHKUMOHAIbHASI CBSI3b B ypaBHEHHUU

() =nlx(t,),z(t1,t,), ¢ - QyHKIMOHANBHAS CBS3b B ypaBHEeHUM z(,) = @[x(¢,),z(t, 1,2, ].

Do9. I[JI?I OpraHnM3allMOHHBIX CHCTCM YZ[O6HO B OHNpPCACIICHNN CHUCTEMbI YYUTBLIBATH

clenyrolee:
S = (PL,RO,RJ,EX,PR,DT,SV,RD,EF),
rae PL — nenu u mwiansl, RO — BHewmHUe pecypcebl, RJ— BHyTpeHHue pecypcbl, EX—

ucnonautenu, PR— mponecc, DT— mnomexu, SV— koutpons, RD — ynpasnenue, EF —
¢ dexr.
[TociemoBarenbHOCTE ompeaenacHuii MokHo mpomomkuth 10 DN (N = 9,10,11,), B

KOTOPOM YYHUTBIBJIOCH OBl TaKO€ KOJUYECTBO JJIEMEHTOB, CBS3€M WM JCHCTBUU B peabHON
cucTeMe, KOTOpoe He0OX0AUMO I pelaeMoi 3a1au, A1 JOCTHXKEHHS TOCTaBIeHHOM 1enu. B
KayecTBe «pabodero» OmpesesieHusl MOHATHSI CUCTEMBI B JINTEPAType MO TEOPUU CUCTEM YacTO
paccMaTpUBaEeTCs CIENYyIOIIEe: CHCTeMAa — MHOKECTBO JJICMEHTOB, HaXOASINUXCA B
OTHOLIEHHUSAX W CBA3SAX APYI C APYroM, KOTopoe o0pa3yeT oOmnpele/ieHHYI0 LeJ0CTHOCTD,
€/IMHCTBO.

B cooTBercTBUUM C 3a7ayaMH CHCTEMHOTO HCCIIEIOBAaHUS MOXHO BBIIEIUTH JIBa THUIA
OIIPEEIIEHUS CUCTEMBI — JECKPUIITUBHOE U KOHCTPYKTHUBHOE.

JeckpunTuBHOe (ONUCATENbHOE) - OMNPEJCIIEHNE CUCTEMBI Yepe3 ee CBOMCTBA, uepe3
BHEIIHME NposBiIeHUs. Hanpumep, KIIt04 — 3TO MPEIMET, JIETKO OTKPBIBAIOIINN 3aMOK.

KoHcTpykTHBHOE OIpesiesieHre — ONUCaHUE Yepe3 AJIEMEHThl CUCTEMBbI, CBS3aHHbIE C
OCHOBHBIM CHCTEMO00Opa3yromuM (HakTopoM — ¢ GpyHKIMEH. B KOHCTpYKTUBHOM IIJIaHE CHCTEMa
paccmaTpuBaeTcss KaK €IMHCTBO BXOJa, BbIXOAA U Ipoueccopa (mpeoOpasoBarens),
npeJHa3HAYSHHBIX JJIS pealln3allii ONpeaeIeHHON (QyHKIUH.

Jlanee 0630pHO U KpaTKO pacCCMOTPEHbI OCHOBHBIE MOHSITHS, XapaKTEPU3YIOLUE CTPOECHUE
U (YHKIIMOHUPOBAHUE CHUCTEM, HUCIOJIb3yEeMbI€ B CHCTEMHOM aHaJIM3€ M NPHU HCIOJIb30BAaHUH
CHUCTEMHOTI'0 MOJIX0/1a.

JuieMeHT. [0 21eMEHTOM NPUHATO NOHUMATh MPOCTEMIIYIO HEJEIUMYIO YaCTh CUCTEMBI.
OTBeT Ha BOIPOC, YTO SBJISETCS TaKOW YacThbi0, MOKET OBITh HEOJHO3HAUYHBIM M 3aBUCUT OT
eI PacCMOTPEHUsI O0OBEKTa KaK CHCTEMBbl, OT TOYKHM 3PEHHUS HAa HEro WJIM OT acleKTa ero
u3ydeHus. TakuM o0pa3om, 21emenm — 3TO MpeeNt JeJIeHUs] CUCTEMBI C TOUEK 3PEHUs PeleHus
KOHKPETHOM 3aJ]auM U MOCTaBJIEHHOM Lenu. CUCTEMY MOYKHO pa3/eiuTh HA 3JIEMEHTHI pa3ind-
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HBEIMH CIIOCOOAaMHM B 3aBUCHMOCTH OT LCJIN B ITPOLCCCC NCCICAOBAHM.

Ioncucrema. Cucrema MoeT ObITH pa3leleHa Ha DJJIEMEHTbl HeE cpasy, a
[I0CJIEIOBATENIbHBIM JIEJICHHEM Ha MOJICHCTEMbI, KOTOPbIE MPEACTaBISAIOT COO0H KOMIIOHEHTHI
Oosiee KpymHBIE, YeM 3JEMEHTBI, U B TO e BpeMs Ooiyiee NeTajbHbIC, YEM CHCTEMa B IIEJIOM.
B03MOXHOCTh /€7€HUS CUCTEMBbl Ha MOJCHUCTEMBI CB3aHA C BBIWICHEHHEM COBOKYIHOCTEH
B3aMMOCBSI3aHHBIX 3JIEMEHTOB, CIIOCOOHBIX BBIMOJIHATH OTHOCHUTEIIBHO HE3aBHCUMBIC (DYHKIIHH,
HOJIIEeNIM, HalpaBJIeHHbIE Ha JOCTHO)KEeHUE oOmied nenu cucrembl. Ha3zBaHuem «mojcucreMar
NOJUYEPKUBACTCS, YTO Takas 4acTh JOJDKHA 00JanaTh CBOMCTBAMH CHCTEMBI (B YacCTHOCTH,
CBOWCTBOM LEJIOCTHOCTH). DTUM MOACUCTEMA OTINYAETCS OT MPOCTOM TPYMIbI 3JEMEHTOB, JJIs
KOTOPO# He CPOpPMyJIMpOBaHa MOALETb U HE BBINOJIHSAIOTCS CBOHCTBA IEIIOCTHOCTU (IS TAKOM
IpYyMNIIbl UCHOJIb3YETCsl Ha3BaHUE «KOMIOHEHThI»). Hanpumep, noacucremsl ACY, noacucTeMsl
acCaKMPCKOr0 TPAHCIOPTA KPYIHOIO TOPOAa.

Crpykrypa. OTO NOHATHE IPOMCXOJUT OT JATUHCKOro ciioBa Structure, o3Haydaromiero
CTpOeHME, pacnojoxeHue, mnopsaok. CTpykTypa oTpaxaeT HauOojee CyIIECTBEHHbIE
B3aMMOOTHOULICHUS MEXKIY 3JIEMEHTAaMH U UX IPYyNIaMu (KOMIOHEHTaMHU, OACUCTEMAMH ), KOTO-
pBI€ MaJI0 MEHSIOTCS TPU M3MEHEHHSIX B CUCTEME M 00ECIeYHBAIOT CYIIECTBOBAHUE CUCTEMBI U
CE OCHOBHBIX CBOMCTB. CTpyKTypa — 3TO COBOKYIHOCTbH 3JIEMEHTOB M CBSA3EH MEKIY HUMHU.
CrpykTypa MOXeT OBITh NpeACTaBiIeHa TpadUuecKd, B BHIEC TEOPETHKO-MHOKECTBEHHBIX
OIMCaHU, MaTpHLl, TpadOB U IPYTUX SI3bIKOB MOJECITUPOBAHUS CTPYKTYP.

CTpyKTypy 4acTo MpEeACTaBISAIOT B BUJE uMepapxuu. Mepapxus — 3TO ynopsa04eHHOCTh
KOMIIOHEHTOB 110 CTENEeHHM BAXKHOCTU (MHOIOCTYIEHYAaTOCTb, CIyKeOHas JiecTHHLA). Mexny
YPOBHSIMU HEPAPXUUYECKOM CTPYKTYpbl MOI'YT CYIIECTBOBaTb B3aMMOOTHOILEHHUS CTPOIroOro
HOJYUHEHHUs] KOMIIOHEHTOB (Y3JI0B) HHXKEJEKaIIero YpPOBHA OJHOMY M3 KOMIIOHEHTOB
BBIILIEJIEKALETO YPOBHS, T. €. OTHOILEHHUS TaK Ha3blBAEMOI'O JPEBOBUJHOIO mopsaka. Takue
UepapXuM Ha3bIBAIOT CUJIbHBIMU WM HepapXusMu THHa «zaepeBay. OHM HMEIOT psl 0COOeH-
HOCTEH, JeNalluX UX yIOOHBIM CpPEICTBOM IIPEJICTaBICHUSI CUCTEM YyrpasieHus. OIHaKo
MOTYT OBITh CBA3M M B IIpelesiax OJHOro ypoBHs wuepapxuu. OIuH U TOT Xe Yy3el
HUDKENIeXKAILEro YPOBHS MOXET ObIThb OJHOBPEMEHHO IOJYMHEH HECKOJBKUM Y3JlaM
BBILIIENIEKALIETO YpOBHA. Takue CTPYKTYyphl Ha3bIBAIOT uepapxuyecKkumiu CTPYKTypaMH CO
c1a0bIMU CBSI3IMU. MeXy YPOBHSIMHU HEPAPXUUECKON CTPYKTYPhl MOTYT CYIIIECTBOBAThH U OoJiee
CJIOXKHBIE B3aMMOOTHOLICHMS, HAIPUMEp, THUIA «CTPaT», «CIOEB», <OAIIEIOHOB». lIpnmepsl
UepapXUUECKUX CTPYKTYp: 3Hepreruyeckue cucreMol, ACY, rocyiapcTBeHHbIN anmnapar.

CBs3b. [loHsATHE «CBSA3BY» BXOAUT B JHOOOE ONpENENeHUuEe CUCTEMbI Hapsy C MOHITHEM
«@JIEMEHT» U o0ecreuynBaeT BOSHUKHOBEHUE U COXPAHEHHE CTPYKTYPhI M LEIOCTHBIX CBOMCTB
CHUCTEMBI. DTO MOHATHE XapaKTEepPU3yeT OJHOBPEMEHHO U CTpOEHHE (CTaTHUKY), U (YHKIHOHM-
poBaHue (JUHAMHUKY) CUCTEMBI.

CBsI3b XapaKTepU3yeTcsl HalpaBlIeHHEeM, CHIION M XapakTtepoM (miu BuaoMm). [lo mepBeiM
JBYM IIPU3HAKaM CBSI3M MOXKHO Pa3/IeUTh Ha HAIlPaBJICHHbIE W HEHAIIPaBJICHHbIE, CHIIbHBIE U
ciabble, a MO XapakTepy — Ha CBSA3M IOJYMHEHUS, T€HETHYEeCKHe, paBHONpPaBHbIC (WK
0e3pa3nuuHble), CBA3M yrpaBieHHUs. CBA3M MOXHO Pa3lElHUTh TAKXKE M0 MECTy MPUIOKEHHS
(BHYTpEHHME U BHEILIHHE), 10 HAIIPABJICHHOCTH MPOLIECCOB B CUCTEME B II€JIOM WJIM B OTJEIBHBIX
ee moxacucremax (mpsiMmple U oOparHble). CBSI3M B KOHKPETHBIX CHCTEMax MOTYT ObITh
OJIHOBPEMEHHO OXapaKTEpU30BaHbl HECKOJIBKUMU U3 HA3BaHHBIX IIPU3HAKOB.

BaxHyio ponb B cucTeMax Hrpaer MOHSTHE «0OpaTHOM CBA3M». OJTO TOHSTHE, JIETKO
WUIIOCTPUPYEMOE Ha INpHUMEpax TEXHUYECKHX YCTPOMICTB, HE BCErJa MOKHO INPUMEHHMTH B
OpraHM3alMOHHBIX cucTemax. lccnenoBannio 3Toro moHATUs 00JbIIOE BHUMAaHHUE yAEsSeTcCs B
KHOepHETHKe, B KOTOPOIl M3y4aeTcsi BO3MOXKHOCTh MEPEHECEHUs MEXaHU3MOB 00paTHOM CBS3H,
XapaKTEepHBIX Uil OOBEKTOB OJHOM (hM3MUYECKOM HpUpOJbl, HA OOBEKTHI APYrol HPUPOJIBI.
OOpatHasi CBSI3b SABJISIETCS OCHOBOM CaMOpPEryJIUpOBaHMS U PAa3BUTHUS CUCTEM, IPUCIOCOOICHUS
UX K U3MEHSIOUIMMCS YCIOBUSAM CYILIECTBOBAHUSI.

Cocrosinue. [loHATHEM  «COCTOSHHE»  OOBIYHO  XapaKTEpU3YIOT  MTHOBEHHYIO



dororpaduro, «cpes3» CHUCTEeMBbI, OCTAaHOBKY B ee pa3BuTuu. Ero ompezpensior aubo dyepes
BXO/IHBIC BO3JCHCTBHSI M BBIXOIHBIC CHUTHAIBI (pe3yibTaThl), JIMOO UYepe3 MaKpoIlapameTpsl,

MaKpOCBOWCTBA CHUCTEMBI (HampuMmep, NaBICHHE, CKOPOCTh, YCKOpEHHE — i (PU3UUEeCKuX
CHCTEM; TPOU3BOIUTEIBHOCTh, CEOECTOMMOCTh MPOIYKIIHUHU, MPUOBLIb — JUISI SKOHOMHYECKUX
CUCTEM).

Bornee MONHO COCTOSTHUE MOXKHO OIPEACIUTh, €CIH PAcCMOTPETh 3JIEMEHTHl E (WIH
KOMITOHEHTBI, (PYHKIMOHAIbHBIC OJIOKH), ONPEACISAIONINE COCTOSHHE, YYeCThb, YTO «BXOJbBI»
MOJKHO Pa3JIe)IUTh Ha YIPABIAIONINE ¥ ¥ BO3MYINAMOIINE X (HCKOHTPOJIHUPYEMBIC) U YTO «BBIXO-
JbD» (BBIXOJHBIC PE3YJbTaThl, CUTHAJIBI) 3aBUCAT OT E, U X, T.e. Zt =f (& wu Xt ). Torma B
3aBHCHUMOCTH OT 3a/1a4Hl COCTOSHUE MOXKET OBITh omnpeaeneHo kak ( &, u), { £, u, Z) wiu { k, x, u,
2).

TakuM 00pa3oM, COCTOSHHE — 3TO MHOXKECTBO CYIIECTBEHHBIX CBOKMCTB, KOTOPBIMHU
cucreMa 00J1a1aeT B JaHHBIH MOMCHT BPEMEHHU.

IMoBenenue. Ecim cucremMa crmocoOHa IEPEXOJUTh W3 OJHOTO COCTOSHHS B JPyroe
(Hanpumep, z, —>z, —>z;), TO TOBOPAT, YTO OHA OOJAagacT IOBEAEHHEM. OTHUM IOHITUEM

II0JIB3YIOTCS, KOI/Ia HEU3BECTHBI 3aKOHOMEPHOCTHU IE€PEXOA0B U3 OJHOTO COCTOSIHUS B JIPYIOE.
Torma roBopAT, dYTO cUcCTeMa 00JajaeT KakUM-TO T[IOBEJIEHHEM M  BBIICHSAIOT — €ro
3aKOHOMEpHOCTH. C y4yeToOM BBEJIEHHBIX BBILIE 00O3HAYEHUM MOBEJEHHE MOKHO IPEICTABUTH
Kak QpyHKIMIO z, = f(z, ,,X,u,)

Buemnsisi cpena. [lon BHeHEN cpeoii MOHUMAETCSI MHOXKECTBO 2JIEMEHTOB, KOTOPBIE HE
BXOJISIT B CUCTEMY, HO U3MEHEHHUE UX COCTOSHUS BbI3bIBAET U3MEHEHUE MOBEJICHUS CUCTEMBI.

Mogaeanb. Ilog Mozmenbio cUCTEMBbl MOHMMAETCSl ONMCAaHME CUCTEMBI, OTOOpaxarollee
OIpE/ICNIEHHYIO TPYIIY €€ CBOMCTB. YTIlyOJeHHe onucanus — JeTtann3auus mojenu. Co3nanue
MOJZIEJIM CHCTEMBI IO3BOJISIET IPEACKA3bIBATH €€ IOBEJEHUE B OIPEIEICHHOM JHala3oHe
YCIOBUH.

Moaeab ¢pyHKIHOHUPOBaHMA (TIOBEACHUS) CUCTEMbl — 3TO MOJEIb, PeACcKa3bIBaOLIAs
U3MEHEHHUE COCTOSIHUSI CHCTEMbl BO BpPEMEHHM, HalpUMeEp: HaTypHble (aHAJIOIOBBIE),
JJIEKTPUYECKUE, MalIMHHBIE HAa DOBM 1 nip.

PaBHOBecMe — 3TO CIIOCOOHOCTh CHUCTEMBI B OTCYTCTBHE BHEIIHUX BO3MYIIAFOIIUX
BO3ACUCTBUI (WM MIPU MOCTOSIHHBIX BO3AEUCTBHUIX) COXPAHUTh CBOE COCTOSIHME CKOJIb YTOIHO
JIOJITO.

YeroiiuuBocTb. [1oa ycTOHYMBOCTRIO TOHUMAETCSI CIIOCOOHOCTh CUCTEMBI BO3BpAIlaThCs
B COCTOSIHME paBHOBECHUS IIOCJIE€ TOrO, Kak OHa ObUIa M3 3TOTO COCTOSHUSI BBIBEJEHA IOJ
BIMSIHUEM BHEUIHMX BO3MYILIAIOIIMX BO3JEHCTBUH. OTa CHOCOOHOCTh OOBIYHO MpHCYILA
CUCTEMaM IPH MOCTOSIHHOM M,, €CJIU TOJIbKO OTKJIOHEHHUS HE MPEBBIIIAIOT HEKOTOPOTO Mpeena.

CocrosiHMEe paBHOBECHs, B KOTOpPOE CHUCT€Ma CIOCOOHA BO3BPAIATHCS, MO AHAJIOTHH C
TEXHUUYECKUMHU YCTPOICTBAMH HA3BIBAIOT YCMOUYUBLIM COCMOsAHUEM pasHogecus. PaBHOBecue u
YCTOMYUBOCTh B SKOHOMHYECKUX M OPraHM3allMOHHBIX CHCTEMax — ropas3fo 0ojiee CI0KHbIE
MOHSTHSI, YEM B TEXHUKE, U 0 HEJJABHErO BPEMEHU MMM IOJIb30BAINCH TOJIBKO ISl HEKOTOPOTO
IIPEIBAPUTEIBHOTO ONUCATENIBHOTO MPEACTABICHUS O CUCTEME. B mocienHee BpeMs MOSBUIINCH
MOMBITKHA (POPMATM30BAaHHOTO OTOOPAKEHMSI TUX MPOLECCOB U B CIOXHBIX OPraHU3ALlMOHHBIX
CUCTEMaX, IIOMOTAIOIINE BBISABIIATH TAPaMETPBI, BIUSAIOLINE HA UX IPOTEKAHNUE U B3aUMOCBS3b.

Passurme. lccnenoBanuio mporecca pa3BUTHSA, COOTHOLIEHUS IPOLIECCOB Pa3BUTUSA H
YCTOMYUBOCTH, U3YYEHHIO MEXaHU3MOB, JISKAIIUX B X OCHOBE, YICNSAIOT B KUOEPHETHKE U
Teopuu cucteMm Oosbinoe BHUMaHHe. [loHsITHE pa3BUTHS NOMOraeT OOBSICHUTH CIOKHBIE Tep-
MOJMHAMHUYeCKHe U HH(POpMaIIMOHHBIE MPOLIECCH B IPUPOIE U OOIIECTBE.

Heasb. [IpuMeneHue NOHITHS «1Eb» U CBI3aHHBIX C HUM MOHATUHN LI€JIeHANPaBICHHOCTH,
LEJICYCTPEMIIEHHOCTH, 11€J€CO00Pa3HOCTU CHIEP)KUBACTCS TPYAHOCTBIO HX OJHO3HAYHOTO
TOJIKOBAHHS B KOHKPETHBIX YCJIOBHUSAX. DTO CBA3aHO C TE€M, YTO MpOIlecC LierIeo0pa3oBaHus U
COOTBETCTBYIOLIIMI €My Mpoliecc 0OOCHOBaHUS Iiefieil B OpraHU3allMOHHBIX CHCTEMax BechbMa
CIOXKEeH W He 10 KoHua wusydeH. Ero wuccienoBanuio Oousbllioe BHHMaHuE YAENsSeTCS B
ncuxonoruu, ¢unocoduu, kubepHeruke. B bonpmoi CoBeTckoll DHUUMKIONEAUU IIENb
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OIIPENENAETCS KaK «3apaHee MBICIMMBIA pe3ysbTaT CO3HATEIbHOM JEATEIILHOCTU YeJloBEeKay. B
IIPAKTUYECKUX NPUMEHEHUSAX yelb — OTO HICAIBHOEC YCTPEMIICHHE, KOTOPOE€ IO3BOJIIET
KOJJICKTHBY YBUAETh IEPCHEKTHBBI WM peallbHble BO3MOXKHOCTH, OO0ECIEUMBAIOLINE CBOE-
BPEMEHHOCTD 3aBEPILEHUS OYEPEIHOTO 3Talla Ha IIyTH K UI€aJIbHbIM YCTPEMIICHUSM.

B Hacrosmee BpemMs B CBA3M C YCWUJICHHUEM IIPOIrPaAaMMHO-IICJIEBBIX IIPUHIUIIOB B
IUTAHUPOBAHUM HCCIIEOBAaHUIO 3aKOHOMEPHOCTEH 1ies1e00pa3oBaHmsl U MIPEICTAaBICHUS Lienel B
KOHKPETHBIX YCIOBUSX YAenseTcs Bce Oonblne BHUMaHus. Hampumep: sHeprermueckas mpo-
rpaMMa, IPOAOBOJILCTBEHHAs IPOrpaMMa, >KWIMIIHAS IPOrpaMma, Iporpamma Iepexoja K
PBIHOYHOM 3KOHOMUKE.

KoHTpoJibHBIE BOPOCHI:

KaxoBbl nepBbie onpeieeHus CucTem?

Kak ompenensiercst cuctema B CHMBOJIBHOM (hopme?
2 TUna ONpeAesIeHUs] CHCTEMBI.

[ToHsTHE «3IIEMEHT.

[loHATUA «CTPYKTYpa», «CBA3bY», COCTOSHHUE.

agrwdE
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NEKUUA 3. Knaccucpukaums cuctem

CucreMbl pa3IENSAIOTCS HA KJIACChl MO PA3JIMYHBIM TMPU3HAKAM, W B 3aBUCHUMOCTHU OT
pemaeMoil 3a7aud MO>KHO BbIOpaTh pa3Hble NMPUHIMIBI kKiaccupukamuu. [Ipu 3ToM cuctemy
MOKHO OXapaKTepHU30BaTh OJHUM WJIM HECKOJbKMMHU INpU3Hakamu. Harmpumep, daimie Bcero
CUCTEMBI KJIaCCUPHUIUPYIOTCS CIEAYIOLUUM 00pa3oM:

® 110 BU/Yy HAYYHOI0 HANPABJeHUs — MaTeMaTu4yeckue, Pu3ndecKue, XUMHUICCKHE U T.

I.;

enno  Buay  GoOpMATH30BAHHOIO  aNNapara  MNpeICTaABJeHUS]  CHCTEMbl—

JNETePMUHUPOBAHHBIE U CTOXACTHYECKUE;

®1I0 CTeNeHH OPraHM30BAHHOCTH—XOPOIIO OPraHW30BaHHBIC, TIOXO OPraHU30BAHHBIE

(muddy3HbIE), CAMOOPTAHU3YIOIIHECS CUCTEMBI.

e 10 O00YCJOBJEHHOCTH [eHCTBHS pa3IUYalOT CHCTEMBl JETEPMHHHUPOBAHHBIC U

CTOXaCTHYECKHE (BEPOSITHOCTHBIC). B IeTepMHUHHpPOBAHHOW CHCTEME  DJIEMEHTHI

B3aMMOJICCTBYIOT TOYHO TPEIBHICHHBIM 0OpazoMm (DBM); moBejeHne CTOXaCTUUYECKON

CHCTEMBI MOKHO TIPE/ICKA3aTh JIUIIb C HEKOTOPOI BEPOSITHOCTHIO (MO3T).

®I0 TMPOUCXOKAEHHMI0 PA3NIUYAIOT CHCTEMbl €CTECTBEHHBIC, CO3JIaHHBIE B XO7e

€CTECTBEHHOW 3BOJIOIMHM U B LIEJIOM HE IMOJBEP:KEHHbIC BIMSHUIO 4YeloBeKa (KJIETKa), U

UCKYCCTBEHHBIC, CO3JJaHHBIC TII0J BO3JEHCTBHEM 4YeNOBEKa, OOYCIIOBICHHBIE €ro

WHTEpEecaMu U IeNIMU (MalllfHa).

®1I0 OCHOBHBIM 3JIEMEHTAM CHCTEMBbI MOTYT OBITH pa3leleHBl Ha aOCTpaKTHBIC, BCE

DJIEMEHTHI KOTOPBIX SIBIISIOTCS TIOHATHUSMHU (SI3BIKH, (UIOCOPCKUE CHUCTEMBI, CHCTEMBI

CUMCIICHUS ), U KOHKPETHBIE, B KOTOPBIX MPUCYTCTBYIOT MaTEPUATbHBIC AJIEMEHTHI.

10 B3aMMOJAEHCTBHIO CO CpeJOH pa3Iu4yarOT CHCTEMbl 3aMKHYTBIE W OTKPBITHIE.

3aMKHyTas CHCT€Ma B IPOLECCE CBOETO (YHKIMOHHPOBAHUS HCIIONB3YET TOJIBKO TY

uH(popMalnio, KoTopasi BbIpabaThiBaeTcsi B HEM caMoil (CUCTeMa KOHIUIIMOHUPOBAHMS

BO3/yXa B 3aMKHYTOM 00beMe). B OTKpbITOl cucTtemMe (yHKIMOHHPOBAHUE ONPEACIIAETCS

KaK BHYTpEHHEH, TaK U BHEUIHEH, MOCTymnaromeil Ha BXo/ibl, uHpopmanuein. boabmmHCTBO

M3Y9aeMbIX CHCTEM SIBIISIOTCS OTKPBITHIMH, T.€. OHH HCIIBITHIBAIOT BO3JICHCTBHE CPEIbI U

pearupyroT Ha HEero H, B CBOIO OYepe/lb, OKa3bIBAIOT BO3/ICHCTBHE HA CPELY.

®MI0 CTeNMeHH CJIO0KHOCTH PA3IHYAIOT MPOCTHIE, CIOXKHBIE U OYCHH CIIOKHBIE CHUCTEMBI.

IIpocmbie cUCTEMBI XapakKTEPU3YIOTCS HEOOJIBIIUM YHCIOM JJIEMEHTOB, CBSI3M MEXIY

KOTOPBIMHM  JIETKO TOAJAIOTCS OIMUCAaHUIO (CpelcTBa MEXaHW3allud, MPOCTeHIne

opranusmsel). Crnooicnble CUCTEMBI COCTOAT W3 OOJBIIOTO 4YMCIA DJIEMEHTOB U

XapaKTePU3YIOTCS PA3BETBICHHON CTPYKTYpO#, BBIMOTHSIOT Ooyiee CIOXKHBIE (DYHKIIUU.

V3MeHeHUsT OTAENBHBIX JIEMEHTOB W (WJIM) CBS3CH BJIEUYET 3a cO00M M3MEHEHUE MHOTHX

Ipyrux >neMeHToB. Ho Bce jke OT/enbHbIe KOHKPETHBIE COCTOSIHUS CUCTEMBI MOTYT OBITh

ormcanbl (aBToMathl, DBM, ramaktuku). OueHb Cl0JXCHblIE CUCTEMBI XapaKTEPU3YIOTCS

OOJBIIMM YHCIIOM Pa3HOOOPA3HBIX AIIEMEHTOB, 00JaJal0T MHOKECTBOM CTPYKTYp, He

MOTYT OBITh MOJTHOCTHIO ONMHUCAHBI (MO3T, XO3SMCTBO).

® [0 eCTeCTBEHHOMY pPa3/ieIeHHI0 CUCTEMBI JISSTCS Ha : TEXHUYECKUE, OMOOTUYECKHE,

COLIMATTbHO-9KOHOMUYECKUE. TexHuueckue — 3TO UCKYCCTBEHHBIE CHUCTEMBI, CO3IaHHBIE

YeIIOBEKOM (MAaIlluHbI, aBTOMAThl, CUCTEMBI CBSI3M). buonocuueckue — pa3inndHble )KUBbIC

OpraHu3Mbl, MONYJSIIMU, OuoreoneHo3bl U T.M. CoyuanbHo-3KoHOMUYecKue — CUCTEMBI

CYILIECTBYIOIIKE B 00IIeCTBE, 00YCIOBIECHHBIE MPUCYTCTBUEM U JIEATEIHHOCTHIO YEJIOBEKa

(x03s1iicTBO, OTpacib, Opurazaa u T.11.).

OOBEKTOM W3YYEHHUS CHUCTEMHOTO aHajHu3a SBIAIOTCS B OOJBIIMHCTBE CBOEM
CTOXACTHYECKHUE OTKPBHITHIC CII0OKHBIE i OYEHb CIOYKHBIE CUCTEMBI JIFOOOTO TTPOUCX 0K ICHUS.

XOpOH]O OPraHu30BaHHBbIC CHCTEMEI. HpellCTaBI/ITL aHaJIPI3I/IpyeMBII>'I O0OBEKT HWIIH
nmponecc B BHUAC «XOpOoLIO OpFaHHSOBaHHOfI CUCTEMbI» O3Ha4YacT OMNPCACINTb JJICMCHTHI

12



CHCTEMBI, MX B3aUMOCBS3b, IpaBHia OOBEAMHEHHUS B Oojiee KpYyIMHbIE KOMIIOHEHTHI, T. €.
OTIPEIeNIUTh CBSI3U MEKIY BCEMH KOMIIOHEHTaMHU UM LEISIMU CUCTEMBI, C TOUKH 3PEHUS KOTOPBIX
paccMaTpuBaeTcs OOBEKT WM PaaH JTOCTHIKEHHUS KOTOPBIX co3faercsi cucrema. llpobGremHuas
CUTYyallUsl MOXKET ObITh OIMCAaHa B BHJIE€ MATEMAaTUYECKOTO BBIPAKEHHUSI, CBSA3BIBAIOIIETO LIEh CO
CpeACTBaMH, T. €. B BuAe Kputepus 3p(PEeKTUBHOCTH, KpUTepusi GyHKIMOHUPOBAHUS CHUCTEMBI,
KOTOPBI MOXKET OBITh IPEJCTABIICH CIOKHBIM YPAaBHEHHUEM WIIM CUCTEMOW ypaBHEeHUH. Pemienue
3aJaud MPH TPEACTABICHUM €€ B BUAE XOPOIIO OPraHW30BAaHHON CHCTEMBI OCYIIECTBIISCTCS
AHAIUTUYECKUMU METOAaMH (POPMaIIM30BAHHOTO MPECTABICHUS CUCTEMBI.

[TpuMepbl XOpOIIO OPraHM30BaHHBIX CHUCTEM: COJHEYHas CHCTEMa, OIMCHIBAIOIAs
HauboJsee CyIIeCTBEHHbIE 3aKOHOMEPHOCTH JABMKEHHUA IIaHeT BOKpyr CounHIa; oToOpaskeHue
aToMa B BHJIE IUIAHETAPHOH CHUCTEMBI, COCTOSIEH M3 Aapa U 3JICKTPOHOB; OMUCAHUE PAOOTHI
CJIOHOTO JJIGKTPOHHOTO YCTPONCTBA C TMOMOUIBIO CHCTEMbl YpaBHEHHH, Yy4YUTHIBAIOIIEH
0COOEHHOCTH YCIIOBHIA €ro paboThl (HAIWYHE NIyMOB, HECTAOMIBHOCTH UCTOYHUKOB IMUTAHUS U
T. 1m.). s oToOpaskeHusi o0bekTa B BHUJIE XOPOIIO OPraHM30BAaHHOM CHUCTEMBI HEOOXOIMMO
BBIJICJIATh CYIIECTBEHHBIC U HE YYUTHIBATh OTHOCHUTEIILHO HECYIIECTBEHHBIC U TAHHOW LIEIH
paccMOTPEHUSI KOMIIOHEHTBI: HAaIIPUMED, MPU PACCMOTPEHUU COJTHEYHOM CHCTEMbI HE YUUTHIBATh
METEOPUTHI, AacTepPOUAbl M JpyTrue, MEJKHE [0 CpPAaBHEHHIO C IUIAHETAMH DJIEMEHTHI
MEXIIJIAaHETHOTO MPOCTPAHCTBA.

Onucanne 00beKTa B BHUJAE XOPOIIO OPraHM30BAaHHOW CHCTEMBI MPHUMEHSETCS B TeX
CIIy4asiX, KOTJa MOXHO MPEIIOKHUTh EeTEPMUHHUPOBAHHOE OIMCAHUE U HKCIEPUMEHTAIHHO
JI0Ka3aTh MPAaBOMEPHOCTh €r0 NMPUMEHEHHs, aJeKBaTHOCTh MOJEIH peajlbHoMy mpoteccy. [lo-
OBITKH MPUMEHUTH KJIAcC XOPOIIO OPTraHMW30BAHHBIX CHCTEM [JIsl MPEACTABICHUS CIOMXKHBIX
MHOTOKOMIIOHEHTHBIX OOBEKTOB WM MHOTOKPUTEPHAIBHBIX 3a7ad IUIOXO YIAIOTCS: OHHU
TpeOyIOT HEAOMYCTUMO OOJBIIMX 3aTpaT BPEMEHHU, TPAKTUUECKH Hepeaan3yeMbl U HealeKBaTHBI
NPUMEHSIEMBIM MOJICIISIM.

Ilnoxo opranm3zoBaHHble cucTeMbl. [Ipu mpencraBieHrr OO0OBEKTa B BHUAE «ILJIOXO
OpraHM30BaHHOMN WK TU(PPY3HOH CUCTEMBI» HE CTAaBUTCS 3a/1a4a ONPENIEIUTh BCE YIUThIBAEMbIC
KOMIIOHEHTBI, MX CBONCTBAa M CBS3M MEXIy HUMHU M LensiMu cucTembl. Cucrema Xapak-
TEpU3yeTCs HEKOTOPHIM Ha0OpOM MakpoIapaMeTpoB U 3aKOHOMEPHOCTSIMHU, KOTOPbIE HAXOIATCS
Ha OCHOBE HCCIIEIOBaHUS HE BCEro 0ObEKTa WM Kjlacca SIBICHUI, a HA OCHOBE OMPEEIICHHOM ¢
MIOMOIIIFI0 HEKOTOPHIX NPaBWJI BBHIOOPKH KOMITOHEHTOB, XapaKTEPU3YIOIIUX HCCIIEAYEMbIH
0o0BbeKT wnM mpouecc. Ha ocHOBe Takoro BbIOOPOYHOIO MCCIEIOBAHUS TMOIYYaIOT
XapaKTEPUCTHKHN WM 3aKOHOMEPHOCTH (CTaTHCTUYECKHE, SKOHOMUYECKUE) M PACIPOCTPAHSIOT
UX Ha BCIO cucTeMy B IiesioM. [Ipu 3TOM JenaroTcsi cOOTBETCTBYIOIIME OroBopku. Hampumep,
IpY TIONYYCHUU CTAaTUCTHUYECKMX 3aKOHOMEPHOCTEH MX PacIpOCTPAHSIOT Ha MOBEICHHE BCEH
CHCTEMBI C HEKOTOPOH JI0BEpUTENIbHON BEPOSTHOCTHIO.

[Tonxon k oToOpakeHHIO OOBEKTOB B BHUJE AUPQY3HBIX CHUCTEM IIUPOKO NMPUMEHSETCS
IpU: OMMCAaHUM CHCTEM MAacCOBOIO OOCITY)KMBAaHHS, ONPEIEICHUU YHUCIEHHOCTH IITATOB Ha
OPEINPUATHIX U YIPEKICHUSIX, UCCIETOBAaHUN JJOKYMEHTAIBHBIX MMOTOKOB MH(OpMAIUK B CH-
cTeMax ymnpaBJIeHUs U T. [I.

Camoopranusywinuecs cucreMbl. OToOpakeHne 00bEeKTa B BUE CAMOOPTaHU3YIOIEHCS
CHUCTEMBl — 3TO TMOJAXOJ, TMO3BOJISIONIMI HCCIel0BaTh HaUMEHEe H3yueHHbIe OOBEKTHl U
nporeccel. CaMOOpraHM3YIONIMECs CHCTEMBI O00JaNaloT TNpu3HAKaMH TU(PPY3HBIX CHUCTEM:
CTOXAaCTUYHOCTBIO IOBEJIEHUs, HECTAlMOHAPHOCTHIO OTAENbHBIX MapaMeTpoB U mpoueccoB. K
ITOMY JOOABISIOTCS Takue MPH3HAKH, KaK HEMpeICcKa3yeMOCTh MOBEIEHHs;, CIOCOOHOCTh
aanTUPOBATbCA K H3MEHSIOMIMMCS YCIOBHUSAM CpENbl, M3MEHATh CTPYKTYpY IpH B3auMO-
NEMCTBUU CHUCTEMBI CO CPENOi, COXpaHss MpPH STOM CBOWCTBA IEIOCTHOCTH, CIIOCOOHOCTH
(bopMHpOBaTH BO3MOKHBIE BApUAHTHI MTOBEICHUS U BBIOMPATh U3 HUX HAWIydlIuid u ap. MHoroa
ATOT KJIACC Pa30MBAIOT HA TMOJKIIACCHI, BHIIENSS aJallTUBHBIC MM CaMOIPHCIIOCA0THBAIOIIHECS
CHCTEMBI, CaMOBOCCTAaHABJIMBAIOLINECS, CAMOBOCIPOU3BOJAIIMECS M Jpyrue MOJKIACCHI,
COOTBETCTBYIOIIME PA3IMYHBIM CBOHCTBAM pa3BUBAIONINXCS cUCcTeM. [IpuMephl: Onomorndyeckne
OpraHu3aliy, KOJUIGKTUBHOE TIIOBEJICHUE JIIOJIEH, OpraHu3alus yIOpaBlIeHHs Ha YpPOBHE
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OPEINPUSATHsI, OTPACIH, FOCYJapCTBa B IIEJIOM, T.€. B TeX CHUCTEMax, Il 00s3aTebHO UMEeTCs
YeJIoBeUeCKuil hakTop.

[Tpu nmpumMeHeHUHn 0TOOpakKeHUsI 0OBEKTA B BUJE CAMOOPTraHU3YIOLIEICS CUCTEMBI 3a/1a4U
onpezeneHus 1eaeil u BpIOOpa CpeacTB, K; MpaBuiio, pasaenstorcs. [Ipu sTom 3amgaua BeIOOpa
neneil MoxkeT ObITh, B CBOIO OYepe/b, ONMCAaHA B BUAEC CAMOOPTaHU3YIOIIEHCS CHUCTEMBI, T. €.
CTpyKTypa GpyHKIMoHanbHOW YacTu ACY, cTpyKTypa meliel miiaHa MOXeT pa30uBaThCs TaK ke,
KaKk M CTpyKTypa obecneunBatomei yactu ACY (komrmiekc texuudeckux cpeiacts ACY) wmu
OpraHU3aIIOHHAs CTPYKTYpa CUCTEMBI YIIPABICHHUS.

BonpmnHCTBO IPUMEPOB MPUMEHEHUSI CHCTEMHOI0 aHAJIM3a OCHOBAHO HAa IPEJCTaBJIECHUN
00BEKTOB B BUE CAMOOPTAHU3YIOLIUXC CUCTEM.

KoHTpoJibHBIE BOIPOCHI:

Kak pa3znensitoT cucteMsl Ha KJ1acchl?

[TpuBenuTe mpUMeEpHI Yallle BCETO UCIOIb3YEMbIX KJIaCCOB
Yo Takoe XOpOLIO OPraHM30BAHHBIE CHCTEMbI?
3aKOHOMEPHOCTH IIJIOXO OPTaHU30BAHHBIX CHCTEM.
[ToHsATHE CAMOOPTaHU3YIOIIUXCS CUCTEM.

agrwpdE
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JIEKUUA 4. Bonblune cucrtemsl

Omnpenenenue 601bm0M cucreMbl. CyIniecTByeT psjl MOAXO0JIE K pa3AeiCHUI0 CHCTEM T10
cnoxHoctu. B wactHoctu, I H. IloBapoB B 3aBHCHMOCTH OT YHUCJIa 3JIEMEHTOB, BXOJAIIUX B
CHCTEMY, BBIJAENSET 4eThIpe Kiacca cucteM: mambie cucteMsl (10...10° aneMeHTOB), ClIOXKHEIE
(10%...10" snementoB), ymbrpaciaoxusie (107, ..10% snementoB] cymepcucremsr (10°°.. .102%°
asieMeHTOB). Tak Kak MOHSTHE JJIEMEHT; BOSHUKAET OTHOCUTENIBHO 3a7]a9d U LIEJTH MCCIIEI0BaHUS
CUCTEMBI, TO U IaHHOE ONPEICIICHNE CI0KHOCTH SIBJISIETCS OTHOCUTENIBHBIM, a HE a0COJIIOTHBIM.

Anrmuiickuii kubepHetuk C. bup knaccudunmpyer Bce KHUOSPHETHUYECKHE CHUCTEMBI Ha
IPOCThIE U CJOXHBIE B 3aBUCHMOCTH OT CIIOCO0A OINUCAHMS: JACTEPMUHUPOBAHHOTO WU
TEOPETUKO-BEPOSTHOCTHOTO. A. M. Bepe onpeenser CI0oKHYI0 CUCTEMY KaK CUCTEMY, KOTOPYIO
MOKHO OINKCAaTh HE MEHEE 4YeM Ha JBYX Pa3IMYHbIX MAaTEMaTHYCCKUX S3bIKaxX (Hampumep, ¢
MOMOIIBIO Teopuu audepeHnaNbHBIX YpaBHEHUN U anreOpsl bys).

OueHp YacTO CIIO)KHBIMU CHCTEMaMHU HA3bIBAIOT CHCTEMBI, KOTOPBIC HENb3si KOPPEKTHO
OMnKcaTh MaTeMaTHYeCKH, JUOO IMOTOMY, YTO B CHUCTEME HMEETCS OYEHb OOJIBIIOE YHUCIIO
DJIEMEHTOB, HEW3BECTHBIM O0pa30M CBSI3aHHBIX JPYr C OPYroMm, JuOO HEW3BECTHA MPUPOA
SIBJICHUW, TPOTEKAIONIMX B CHCTEME. Bce 3TO CBHIETENBCTBYET 00 OTCYTCTBHH E€IMHOTO
OTIpeIeNICHUs CII0KHOCTH CHCTEMBI.

[Ipu pa3paOoTKe CIOKHBIX CHCTEM BO3HHUKAIOT MPOOJEMBI, OTHOCSIIMECS HE TOJIBKO K
CBOMCTBAM HX COCTABJISIOIIUX D3JIEMEHTOB U TMOACHCTEM, HO TaKke K 3aKOHOMEPHOCTSIM
(GYHKITMOHUPOBAHHSI CUCTEMBI B 1IeJIOM. [Ipy 3TOM MOSBISETCS MUPOKHA KPYT CICHHPUICCKIX
3aja4, TaKuX, KaK OmpeiesieHue OOILIell CTPYKTYphl CHCTEMbI; OpraHH3alusi B3aUMOJEHCTBUS
MEXy 3JEMEHTAMH U TOJICUCTEMaMH; Y4eT BIUSHUS BHEITHEH Cpelbl; BHIOOP ONTUMATHHBIX
PEKUMOB (DYHKIITMOHUPOBAHUS CUCTEMBI, ONTUMAIILHOE YIIPABIIEHUE CUCTEMOM U JIp.

UeMm ciiokHEe cucTeMa, TeM 0oJblliee BHUMAHUE YICNSETCS BBIINICYKa3aHHBIM BOIIPOCAM.
Matematuueckoil 6a30i MCCIEIOBaHUS CIIOKHBIX CHCTEM SIBISIETCS TEOpHsi CUCTeM. B Teopuu
CHCTEM OOIbULOL CUCTEMOTL CTIONCHOU, cucmemoll boavuwozo macuimaoda,(Large Scale Systems)
HA3bI8AIOM  CUCMEMY, eClU OHA COCMOoum U3 0O0NbU020 YUCIA B3AUMOCBA3AHHBIX U
83AUMOOEUCMBYIOWUX MeAHCOY COOOU IEMEHMO8 U CNOCOOHA BLINOIHAMb CIONCHYIO PYHKYUIO.

UYeTkol TpaHUIIBI, OTAENAIONIEH MPOCThIE CHCTEMbl OT OonbliuX HET. [leneHue 5To
YCIIOBHOE M BO3HHKJIO W3-3a IOSIBICHHUS CHCTEM, MMEIOIIUX B CBOEM COCTaBE COBOKYITHOCTH
MOJICUCTEM C HalmuurueM (YHKIIMOHATbHOU N30bITouHOCTH. [IpocTas cuctema MOKeT HaXOIUTHCS
TOJIBKO B JIByX COCTOSIHUSIX: COCTOSTHUU Pab0OTOCTIOCOOHOCTU (MCIIPAaBHOM) M COCTOSIHUM OTKa3a
(neucripaBHoM). Ilpu oTkaze snemeHTa mpocTas cucreMa JUOO TOJHOCTHIO TpeKpaliaeT
BBITTOJIHEHHE CBOEH (YHKIHMH, JIMOO TPOJOIDKAET €€ BEHIMOJHEHHE B IMOJNHOM OOBeMe, eciu
OTKa3aBIIUI 3JEMEHT pe3epBHpOBaH. bonbias cucrema Mpu OTKa3e OTAENBHBIX 3JIEMEHTOB U
JTaKe TEeIIBIX TIOJICKCTEM HE BCETAa TepsieT paboTOCIIOCOOHOCTbD, 3a4acTyIO TOJIBKO CHHKAIOTCS
XapaKTepUCTUKU ee d(PPeKTUBHOCTU. DTO CBOWUCTBO OOJBIIMX CUCTEM OOYCIOBICHO HX
(YHKIIMOHATBHOW M30BITOYHOCTRIO M, B CBOIO OYepelb, 3aTPYAHICT (POPMYIUPOBKY IMOHSITHS
«OTKa3) CUCTEMBI.

[Mon 60rbwoii cucmemou TOHUMAETCS COBOKYITHOCTh MaTepUAIBHBIX PECYPCOB, CPEICTB
cbopa, mepeaaun u 00pabOTKH MHGOPMAIUH, JIOAEH-0TIEpPaTOPOB, 3aHATHIX HAa OOCIY>KHBAaHUU
ITHX CpPEICTB, W JIIOJCH-PYKOBOAWTENCH, OOJEYCHHBIX HAJUICKANMMH TIpaBaMH M OTBET-
CTBEHHOCTBIO /ISl MPUHATHS pelieHuil. MaTtepuaibHble Pecypchl — 3TO ChIpbE, MaTepHalbl,
nony(aOpuKaThl, NEHEKHBIE CPEICTBA, Pa3IUYHBIC BHUIBI DHEPTUH, CTAaHKH, OOOPYAOBaHHE,
JIOJM, 3aHAThIE Ha BBITYCKE MPOMYKIWH, W T. A. Bce ykazaHHBIE SJIEMEHTHI PECcypcoB
O00BETMHEHBI C TOMOIIBI0 HEKOTOPOW CHCTEMBI CBsI3€i, KOTOpHIE TO 3a/JaHHBIM IpaBHIIAM
OTIPEICIISIOT MPOLIECC B3aUMOACUCTBUS MEXKIY dIEMEHTAMHU IS JOCTHUKEHHS OOIeH Ien WiIn
TPYIIIBI LEIEH.

[Tpumepsr OoNMbIIMX cUCTEM: HHGPOPMAIMOHHAS CHUCTEMA; MACCAXKUPCKUN TpPAaHCIOPT
KPYITHOTO TOpPO/a; TPOW3BOJICTBEHHBIN IPOIECC; CHUCTEMa YIPABICHHS IOJIETOM KPYITHOTO
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a’poJIpoMa; SHEpreTudecKas CUCTeMa H JIp.

XapakTepHble 0CO0€HHOCTH Oo0JbmIMX cucTeM. K MOJ0OHBIM  OTIIMUUTEITHLHBIM

0COOEHHOCTSIM OTHOCSITCS CIIETYIOLIHE:

e  OOJIBIIIOE YHCIIO HIIEMEHTOB B CUCTEME (CJIIOKHOCTH CUCTEMBI);

® B3aMMOCBS3b M B3aMMO/ICHCTBHE MEX/Y dJIEMEHTAMU;

® UEPapPXUYHOCTb CTPYKTYPbI YIPABICHUS;

e 00s3arenbHOE HAJTMYME YEJIOBEKAa B KOHTYpE YIpaBIIEHUS, HA KOTOPOTO BO3JIaraeTcsl 4acTh
Han0oJiee OTBETCTBEHHBIX (DYHKIIHIA yripaBiIeHusI.

Cnooicnocms  cucmemsi. 1lycTh UMeeTCST COBOKYIHOCTb M3 7 3JIeMeHTOB. Ecin oHun
U30JIMPOBAHbI, HE CBA3aHBI MEXKIY COOOH, TO 3TH 7 3JIEMEHTOB €lIe He SBJISIOTCS cucTteMoi. [lns
U3y4YCHUS 9TOH COBOKYIMHOCTH JIOCTAaTOYHO MPOBECTH He Oosee 4eM N mccienoBanuil. B oOmem
Cllydyae B CHUCTEME CBS3b JJIEMEHTa A C BIIEMEHTOM b5 HE SKBHUBAJCHTHA CBSA3M dJeMeHTa b ¢
9NIEMEHTOM A, M I03TOMY HEOOX0JMMO paccMmarpuBath N (N-1) ceszeid. Eciam xapakTepuzoBath
COCTOSIHME KaKJOW CBSI3UM HAJMYMEM WJIM OTCYTCTBHEM B JaHHOH MOMEHT, TO OOIiee 4Hcio
COCTOSHUIT (1711 TAKOTO CaMOTO MPOCTOTO MoBeeHus) cucTeMbl Oyaer papao 2™, Jaxe mpu
HeOonpmmx 1 g 6onpmux cucteM (BC) ato dantactuueckoe yncino. Hanpumep, mycts n = 10.

Yucno cBsseit n(n-1) = 90. Yucno cocrosuuit 2°° =1,3-10*7 Ilostomy usyuenue BC myrem

HEMOCPEACTBEHHOTO OOCIEOBaHUS €€ COCTOSHUN OKa3blBaeTCd BEChbMa TI'POMO3IKHM.
CrnenoBarenbHO, HEOOX0IUMO HCHOIb30BaTh OBM 1 pa3pabaTbiBaTh METO/bI, MO3BOJISAIOIINE
COKpaTuTh uncio odcnenyembix coctosinuii bC. Cokparienne yncia coctosiauii bC — nepsbiit
mrar B )OpMabHOM OIMCAHUU CUCTEM.

Bzaumocsazv u e3aumooelicmsue medcoy snemenmamu. B BC pasnenenue cuctembl Ha
AJIEMEHTBl U TOJCUCTEMBI MOXET OBITh MPOU3BEACHO PA3IUYHBIMH CHOCOO0aMHU. DJIEMEHTOM
CUCTEMBbl TPUHATO HAa3bIBaTh COBOKYIMHOCTh PAa3IMYHBIX TEXHUUYECKUX CPEACTB U IIOJIEH,
KOTOpBIE [P JAHHOM HCCJIEJOBAaHUM PacCCMaTPUBAIOTCA KAK OJJHO HEJEIMMOE LIETIOE.

PaccmoTpuM HEKOTOpPBIE MPUMEPHI COOTHOILIEHUS «CUCTEMA - DIIEMEHT.

Cucrema yrnpaBjieHMs JIETaTEJIbHBIM ammapaToM (CaMOJETOM, BEPTOJETOM, PAaKETOH,
KOCMHUYECKHM aliapaToM) UMEET CIEAYIOUINE 3JIEMEHThI: CUCTEMbl YIPaBJICHHS MO TaHTaxy,
PBICKaHUIO U BPAIICHUIO, MO CKOPOCTU M YCKOPEHUIO, PaJMOCTaHIIMU, KOMMYTaTtopsl, IBM,
paZMoNIOKAaTOphI, ammapaTypa oObeMa JaHHBIX H oOMeHa wuH(poOpMaluel ycTpolicTBa
0TOOpaxKeHus1 UHPOpPMAaLIIH.

B cBo10 ouepenp, HEHTPAIbHOE BBIUUCIUTEIBHOE YCTPOHCTBO UMEET JIIEMEHTBI: CyMMAaTOPHI,
PeTUCTpBI, IENMU CHUHXPOHM3AIMU, TEHEPATOPhl, KOMMYTATOPHI ONEparuii, MaTPHIIbI
3aIIOMUHAIOIINX AJIEMEHTOB, NEMU(PPATOPhI U JPYTUE Y3IIbL.

OneMeHTaMM 3TUX Y3J0B  SABISAIOTCS: TPUITEPbI, JUHUM 33JCPKKH, BEHTHIIH,
NEePEKII0YaTENIbHBIE CXEMBI, I€IUTEIN-(HOPMUPOBATEIH, SYSUKU HHAUKALUY U T. 1.

TpurrepHas suelika BKJIIOYAeT: TPaH3UCTOPBI, PE3UCTOPHI, KOHAECHCATOPHI, (heppUTHl U
JIPYTHE JIEMEHTHI SJIEKTPOHHBIX CXEM.

Pacunenenue cucreMbl Ha 3JE€MEHTHI — BTOpPOM IIar npu (OopMaJbHOM ONMCAHUU
CUCTEMBI. BHYTpEHHSS CTpYKTypa 3J€MEHTA IIPU STOM HE SIBIISIETCS TPEAMETOM HCCIIEN0BAHUS.
HMmeroT 3HadeHHe TOJNBKO CBOWCTBA, ONPEAEISIOIIUE €r0 B3aUMOJCHCTBHE C OPYTUMHU dJeMe-
HTaMH CUCTEMBbI U OKa3bIBAIOLIUE BIMSIHUE HA XapaKTEP CUCTEMBI B LIEJIOM.

®opmasbHO J1100asi COBOKYITHOCTD 3JIEMEHTOB CHCTEMBI BMECTE CO CBSI3IMU MEXIY HUMH
MOJKET paccMaTpUBaThCs Kak €€ Iojacucrema. lcrnonb3oBaHME 3TOTO MOHATUS OKAa3bIBAETCS
OCOOEHHO TIUIOJIOTBOPHBIM B Te€X CiIydasx, KOrJa B KauyecTBE MOACHCTEM (GUTYPHUPYIOT
HEKOTOphIe O0JIee MM MEHEe CaMOCTOSITEIbHO (PYHKIIMOHUPYIOLINE YaCTH CUCTEMBI.

B uactHOCTH, B cucTeMe yNpaBieHHUs MOJIETOM CaMOJIeTa MOXKHO BBIJEIUTH CIEAYHOIINE
MOJICUCTEMBI:

1. cucremy nanpHero oOHapyXeHHUS U YIpPaBJIECHUS;

2. CHCTeMYy MHOTOKaHaJbHOI JabHEH CBSI3H;

3. MHOTOKaHAIBbHYIO CHCTEMY CJIETION MOCa KU U B3JIeTa CaMOJIeTa;

16



0)

4. cucteMy AUCIETYEpU3ALINN;

5. OoOpTORBYyIO ammaparypy camoJeTa.

[Toacucremsr BC camu MOTYT OBITH OONBIIMMHU CHCTEMAaMHU, KOTOPBIE JIETKO PAaCUICHUTh Ha
COOTBETCTBYIOIIME MOJCUCTeMBbI. Tak, Oosblryio cuctemy «['opoackol maccaKUpCKui
TPaHCHOPT» TO BHJAM TPAHCIOPTAa MOXHO PACWICHUTh HA TOJCHCTEMBI: TpPOJIICHOYCHI,
aBTOOYyCHI, TpaMBail, METPOMOJIUTEH, Takcu. Kaxngas M3 ATHX MOJCHUCTEM, B CBOIO OYe€pellb,
apisiercst bC. Tak, TakcOMOTOpHOE XO3SMCTBO COCTOMUT H3: COTEH (ThICAY) aBTOMOOWIIEH U
110(epoB, HECKOJIBKUX aBTONAPKOB, CPEJICTB TEXHUYECKOTO OOCITYKUBAHUS U YIIPABJICHHUS.

Brienenune noacucteM — TpeTHi BaKHBIN mar npu ¢popmansHoM onucannu bC.

HNepapXuyHOCTh  CTPYKTYpHl  ympaBiieHus. YmnupaBienue B bC  Moxer  ObITh
[EHTPAIIM30BAaHHBIM M JICHEHTPAIN30BaHHbIM. [[enmpanusosannoe ynpasnenue (puc. 3-a)
mpeJrnoiaraeT KOHLEHTpauuio (YHKIUU yrpaBieHus B onHoMm IlieHTpe BC. [Jeyemmpanuso-
sanHoe — pacnpenencHne (QYHKIMH YOpaBiCHHUs MO OTAe/bHBIM 3jeMeHTaM bC (puc. 3-0).
Tunuunsie bC, BcTpewaromuecs Ha NPAaKTHKE, OTHOCATCSA, KaK MPaBUIIO, K MPOMEKYTOUYHOMY
TUIy, KOI/Ia CTENIEHb LEHTPAIU3alUy HaXOAUTCA MEXAY ABYMsl KpallHMMM CIy4yasiMU: 4HCTO
LEHTPaIN30BaHHBIM U YHUCTO JCIEHTPATH30BAHHbBIM.

Jlenentpanusanys yOopaBleHUS IIO3BOJISIET COKpaTUTh 00beM mepepadarbiBacMoOn
uH(pOpMaLIMU, OJJHAKO B PAJE CIy4aeB 3TO MIPUBOIUT K CHIKEHHUIO KauecTBa YIPABJICHUS.

Jnsa  ympaBineHus C© HMEpPAPXUYHOM CTPYKTYpOM YIIPABICHUS XapaKTEPHO HAIWYUeE
HECKOJIbKUX YPOBHEH ynpaiieHus (puc. 3-6).

[Tpumepsl MepapXxUuecKOd CTPYKTYpbl YIIpaBICHMS: aJIMUHUCTPATUBHOE YIPABIICHUE,

yIpaBlieHUE B BOOPYKEHHBIX CHUJIaX, CHaOKeHue.
OO0s3aTenbHOE HaNM4ME 4YeaoBeka B KoHType ympasieHus. Ilockonpky B BC o00s3arenbHO
HAJIMYUE YEIIOBEKa, OHA SIBJISIETCS BCErJa praTuueckoi cucteMor. Yacts QyHKUMN yrpaBIeHUs
BBITIOJTHSCTCSI YEJIOBEKOM. DTa 0cOOCHHOCTh BC CBsi3aHa C LEIbIM psIoM (PaKTOPOB: ydacThe
yenoBeka B BC Tpebyer, 4TOOBI ympaBieHHE YYHUTHIBAIO COLIMAIbHBIC, MCUXOJIOTHYECKUE,
MOpaJibHbIe ¥ (U3UOJOTHUECKUE (PAKTOPHI, KOTOPhIE HE MOAMAIOTCS (OpPMaTU3AH U MOTYT
OBITh Y4TEHBI B CHUCTEMaxX YIPABJICHUS TOJBKO UYEIOBEKOM; HEOOXOAMMOCTh B PSANE CIIy4acB
IPUHUMATh pELIEHUE Ha OCHOBE HENOJHOM HMH(OpPMAalUM, YYUTHIBATh He(hopMaIu3yeMble
dakTopbl — BCE 3TO JOJDKEH JIeNaTh YeJOBEK C OOJBIIMM OMBITOM, XOPOILIO MOHUMAIOIIUI
3a/1a4M, CTOSIIIKE TIEPE]] CUCTEMOII;

a)

Ynpabrarwwyud gpear 4)

Jovenmer yopabrenuss

Puc.3. Buabl neHTpaanzanum ynpaBJieHUsl.

Teopuss bBC ¢ TOukM 3peHHs] CUCTEMHOrO aHajau3a MpoOJIeMbl BKIIOYAET TPH OCHOBHBIX
HAy4YHBIX HalpaBICHUS:
e KHOEpPHETHUKY KaK HayKy 00 YIpaBiCHWH, BKIIOUAIONIYI0 aHAIM3 WHGOPMAIIMOHHBIX
IIPOLIECCOB B CHCTEMAX C YIPABJICHHUEM;
® uCcllefIoBaHHME OMepalil Kak HayKy, Jarollyl0 KOJIMYeCTBEHHOEe 00OCHOBaHHME CTEIEHHU
COOTBETCTBUS YIIPaBJICHUS LI€JI€BOMY HA3HAYEHUIO CHCTEMBI;
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® DKOHOMHYECKHE HCCICIOBaHMs (TEXHHKO-DKOHOMHYECKHAE, BOCHHO-I)KOHOMHYECKHUE
VICCIIC/IOBaHMS), JAIOIINEe BO3MOXHOCTh AHAIM3UPOBATH MpoLecc (YHKIMOHHPOBAHUS
OCHOBHBIX CPEACTB CUCTCMBIL.

PaccMoTpeHHbIE KITacChl CUCTEM yJ0OHO UCIIOIB30BaTh KAaK MOJX0/bl HA HAYaJIbHOM JTarle
MO/ICJIUPOBAHHMS JTI000H 3a1a4H, T.K. OIPEIETINB KIaCC CUCTEMBI ISl pEabHOT0 00BEKTa MOKHO
JIOCTaTOYHO YBEPEHHO JaTh PEKOMEHIALMH MO BBHIOOPY METO/a, KOTOPBIA IMO3BOJNIUT Ooiiee
aJICKBaTHO €€ OTOOPA3HTh.

KoHTpoJibHBIE BOIPOCHI:

Kiaccrr cnioxxnoctu (1o I'.H.IToBapogy).

Omnpenenenne OONMBIIONH CHCTEMBI.

XapakTepHble 0COOEHHOCTH OOJIBIINX CUCTEM.
B3anmMoCBs3b 1 B3aMMOAEHCTBUE MEXKIY DJIEMEHTAMH.
[{eHTpann3oBaHHOE U JACLIEHTPATU30BAHHOE YIIPABJICHHE.

agrwpnE
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JIEKIUS 5. ChokHble CUCTEMBI

[Toutn BO Bcex yd4eOHHMKAaxX MOXHO BCTPETHUTH CIOBOCOYETaHHUS 'ClIO)KHAs 3amaya’, "CliojkHas
npobsiema", "croocnan cucmema" M T.1. IHTYUTUBHO, Kak IPaBWIO, HOJ ATHUMH HOHSATUSAMU
HOHMMAETCs KaKoe-TO 0co00e MOBEAECHUE CHCTEMbI WM IpoLecca, Jearoliee HEeBO3MOKHBIM
(HempeomonuMasi CIOXKHOCTh) MIM 0CO00 TPYAHBIM (IIPEOAOJIMMAs CIIOKHOCTH) OIMCAHUE,
UCCIIeJ0BaHNE, TPEICKa3aHNe WM OLEHKY ITOBEJICHHS, Pa3BUTHS CHCTEMBI.

OHpe,I[eJ'IeHI/IH CJIOKHOCTH - pa3JINYHBI.

Cucrema Ha3bIBaCTCS C/I0MCHOU, €CIM B HEH HE XBaraeT pecypcoB (TJaBHBIM 00pa3om,
UH(POPMALMOHHBIX) 151 3P(PEKTUBHOTO OMHUCAHUS (COCTOSHUM, 3aKOHOB ()YHKIIMOHUPOBAHUS) U
YIPaBICHUSI CHCTEMOH - OIpPEAETCHUS, ONUCAHHS YHPABIAIONIMX IapaMeTpoB WM UL
NPUHATHS PELICHUH B TaKUX CHCTEMax (B TaKMX CHUCTEMax BCerja JOJDKHA OBITh MOJCHUCTEMA
NPUHSTUS PEILICHHNS).

CnodrcHotll CYMTAIOT UHOT/IA TaKyI0 CHCTEMY, JUIsl KOTOPOH 10 €€ TPEM BUaM OIMCAHHS HENb3s
BBISIBUTh €€ TPACKTOPUIO, CYIIHOCTh, M IOJTOMY HEOOXOAMMO €IIe JOIMOJHUTEIHLHOES
WHTETPAIbHOE ONMHcaHue (MHTerpaibHas MOJICIh MTOBEICHUS, TN KOHPUTYpaTop) - Mopdoioro-
(G yHKIIMOHATBHO-UH(OIOTUYECKOE.

[pumep. Croowcnvivu cucmemamu SIBISIOTCS, HAIpUMEP, XMUMHUYECKHE PEAKIWH, €CIH HX
UCCIE0BaTh HAa MOJICKYJIIPHOM YPOBHE; KJIETKa OMOJOrMYecKoro oOpa3oBaHMs, B3ATas Ha
MeTabO0JIMYECKOM YPOBHE; MO3T YEJIOBEKa, €CIIH €r0 MCCIIEI0BATh C TOYKHU 3PEHHS BBITOTHICMBIX
YeJI0OBEeKOM MHTEJUIEKTYalbHBIX JACHCTBUI, YJKOHOMHKA, pacCMaTpuBacMas Ha MakpoypoBHe (T.e
MaKpOIKOHOMHKA); YEIOBEYECKOEe OOIIECTBO - HA MOJUTUKO-PEITUTHO3HO-KYJIBTYPHOM YPOBHE;
OBM (0coOeHHO MATOrO IMOKOJIEHHS) KaK CPEACTBO MOJIYYEHHsS 3HAHMM; S3bIK - BO MHOI'MX
acIleKTax ero paCCMOTPEHUSI.

B cnoorcnvix cucmemax pesynbrar QyHKIIMOHUPOBAHHS HE MOXKET OBITh 3aJlaH 3apaHee, Jaxe C
HEKOTOPOW BEPOSITHOCTHOM OLIEHKOM a/IeKBaTHOCTH. [IpUunHbBI Takol HEONpPEeaeIeHHOCTH - KaK
BHEIIHHE, TaK M BHYTPEHHHE, KaK B CTPYKType, Tak U B ONHUCAaHUM (DYHKIHOHUPOBAHUS,
sBomoMU. CIOXKHOCTh ATHUX CHCTEM OOYCIOBIEHAa WX CIOXHBIM MoBeAeHHeM. CIO0XHOCTh
CUCTEMBI 3aBUCUT oT IMPUHATOTO YPOBHA OIMMUCaHUA NN N3y4YCHHA CHUCTEMBI -
MaKpOCKOIHUYECKOT0 MJIM MUKPOCKOMUYECKOTr0. CI0KHOCTh CHCTEMBI MOXKET ONMpPEAENATHCS HE
TOJIBKO OOJBIIMM KOJWYECTBOM TOJICUCTEM U CJIOXKHOW CTPYKTYpPOW, HO U CJOKHOCTBIO
MOBEJCHUSI.

YroObl HE BO3HHUKIO HEIOpPa3yMEHHUIl MpU UYTEHUM CIHELHaJbHOM JHUTEpaTypbl, HEOOXOIUMO
OTMETHUTh, YTO TEpMUHBI "OombiIas" u "cinoxHas" cucTeMa B CUCTEMOJIOTUN OKOHYATEIbHO €Ille
HE YCTaHOBWJINCK.

YroObl mojpoOHEE MOSACHUTH pPasHHUIy MEX1y OOJBIIMMU M CIOXHBIMH CHCTEMaMH,
OTMETHM, YTO BO3MOXKHBI BCE€ YEThIpe KOMOWHAIIMH; CYIIECTBYIOT CHCTeMBI: 1) '"maible
npocteie"; 2) "Manblie cinoxubie"; 3) "6oabiue npocteie”; 4) "Oonbme cnoxHele". [Ipusenem
MPUMEpPBI CUCTEM BCEX BUJOB (B TOM K€ MOPSAKE):

UCTIpaBHbIE OBITOBBIE MPUOOPHI (YTIOT, Yachl, XOJOJWJIbHUK, TEJIEBU30p U T.JA.) — JUIA
M10JIb30BATENs; HEUCIIPaBHbIE — JUI MacTepa; Muppo3aMoK — Ui X03siMHa ceida;

HEHCIIPaBHbII OBITOBOM MPUOOP - I MOJIB30BATENS;

CHOXHOCTb CUCTEMBI MOXKET OBITh GHewiHell U 6HYMpPeHHel.
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Buympennaa cnoxcnocms ONPENENSETCS CIOKHOCTbIO MHOXECTBA BHYTPEHHMX COCTOSIHMM,
HNOTEHIMAJIBHO OLEHUBAEMBIX T10 IPOSIBICHUSAM CUCTEMBI U CIIOKHOCTH YIPABJIECHUS B CCTEME.

Buewnas cnoscrnocmeo OIIPECACIICTCA CIIOXKHOCTBIO B3aMMOOTHOIIICHHH C Opr}I(aIOHleﬁ CpG,Z[OfI,
CJIO)KHOCTBIO YIIPABJICHHUA CHCTGMOfI, MNOTCHIMAJIbHO OICHUBACMBIX IIO 06paTHLIM CBA34IM
CHUCTEMBI U CPEOEI.

Crnoorcrvie cucmemol OBIBAIOT Pa3HbIX THUIIOB CJIOKHOCTHU:

e CTPYKTYPHOH WJIM OpraHM3allMOHHON (HE XBaTaeT pPecypcoB Ui MOCTPOCHUS, OIIMCAHUS,
YIIPaBIICHUS CTPYKTYPOi);

e JMHAMUYECKOH WM BPEMEHHOM (HE XBaTaeT pPECypCOB Ui OMMCAHUS JUHAMHKH
IIOBE/ICHUSI CUCTEMBI U YIIPABJICHUS €€ TPaeKTOpHeN);

e uHPOPMALMOHHON WM MHPOPMALMOHHO-IOTHYECKON, HMH(OIOTHYECKON (HEe XBaraeT
pecypcoB [yt HH(GOPMAMOHHOTO, HH(POPMAITHOHHO-JIOTHYECKOTO OIMCAHUS CUCTEMBI);

e BBIUMCIUTEIFHOW WM pealu3allud, UCCIEOBaHUS (HE XBaTaeT pecypcoB JUIS
5 PEKTUBHOTO TPOTHO3a, PACUYETOB MAPAaMETPOB CHCTEMBI, WM HX IPOBEACHUE
3aTPyJHEHO M3-3a HEXBATKU PECYPCOB);

e QUTOPUTMUYECKOW WIM KOHCTPYKTHBHOW (HE XBaTaeT pECypcoB /ISl OIHCAHHUS
anropuT™Ma (QPYHKIIMOHUPOBAHHUS WM YIPABICHUS CHUCTEMOH, UIA (YHKIHOHAIBHOTO
OIMCAHUS CUCTEMBI);

e Da3BUTHS WM SBOJIIOLWH, CAMOOPraHW3alMU (HE XBaTaeT PECypCOB Ui YCTOHNYMBOTO
Pa3BHUTHS, CAMOOPTaHU3AIHH).

YeMm ciokHEe paccMmaTpuBaeMas CUCTeMa, TeM Oojee pa3HooOpa3Hble M 0oJiee CIIOKHBIE
BHYTPEHHUE UHPOPMAIIMOHHBIE MPOILIECCH] MIPUXOJUTCS aKTyaIUu3UpOBaTh 1Jis TOTr0, YTOOkI ObliIa
JOCTUTHYTA 11€JIb CUCTEMBI, T.€. CUCTeMa (DYHKLIMOHUPOBAJa WIN pa3BUBAJIaCh.

[Tpumep. YnpoiieHre TEXHUYECKUX CPEICTB PaOOTHI B CETSX, HAIPUMEp, HAyYHbIE JOCTUKECHHUS,
NO3BOJIAIOIINE MOJKIYAaTh KOMIBIOTEP HENOCPEACTBEHHO K CETH, "K PO3ETKE IEKTPUUECKOU
ceru", HaOMIOAAeTCs Hapsly C YCIOXKHEHHEM CcaMHUX CeTed, HalpuMep, C YBEJIWYEHUEM
KOJIMYECTBAa a0OHEHTOB M MH(OPMAIMOHHBIX MOTOKOB B MHTepHET. Hapsay c ycioxHeHuem
caMOM CeTM WHTEpHEeT, YIpollalTcs (A mosb3oBaTensa!) cpeacTBa JOCTynma K HEW,
YBEJIMYUBAIOTCS €€ BBIYUCIUTEIbHBIE BOZMOKHOCTH.

CTPYKTypHaH CJIO)KHOCTb CHUCTEMBbI OKAa3bIBACT BJIMAHHUC HA JUHAMHUYCCKYIO, BBIYHUCIUTCIBHYIO
CIIOKHOCTh. [3MeHeHHEe JIUHAMHUYECKON CIO0KHOCTH MOJXKET INPpUBECTH K HU3MCHCHHAM
CTPYKTypHOﬁ CJIIOXKHOCTH, XOTsA 5TO HE ABJIACTCA 00s13aTeIIbHBIM YCJIOBHUEM. Crooicroti cucmemoti
MOJKET OBITH U CHUCTEMaA, HC ABJIAIOIIAsCA Oonbuion cucmemoﬁ; CYHICCTBCHHBIM IIPHU 3TOM MOXKET
CTaThb CBA3HOCTH (CI/IJ'Ia CBSI3HOCTI/I) QJICMCHTOB M IMOACUCTEM CUCTCMBI.

CnoXXHOCTh CHUCTEMBI OIpeAeNseTcs LEeNsIMU u pecypcamu (HabopoMm 3agad, KOTOpbIE OHA
MpU3BaHa PelaTh).

[Tpumep. CHOKHOCTH TEIEKOMMYHHUKAIIMOHHOM CETH ONPEACIIAETCS:
1. HeoOX0IMMOI CKOPOCTHIO MepeIayl TaHHBIX;
2. TPOTOKOJAMH, CBS3SIMH W THIAMH CBs3eH (HAIpUMep, JUIS CEICKTOPHOTO COBEIIAHUS

HEo0X0/1uMa rojocoBas TeJIeKOH(pEepeHIHs);
3. HeoO0XOIMMOCTBIO BUEOCOITPOBOKICHHUS.

20



CaMO TOHATHE CIIOKHOCTH CHCTEMEI HE SBIISCTCS UYEM-TO YHUBCPCAJIbHBIM, HCU3MCHHBIM U
MOXCET MCHATBCA OTHHAMHWYCCKH, OT COCTOAHHUSA K COCTOSAHHIO. HpI/I 9TOM H cJja0ble CBs3H,
B3aUMOOTHOIICHUA NOACUCTEM MOT'YT IMOBBIIIATH CJIOKHOCTH CUCTCMBI.

Cucrema Ha3bIBACTCSl C6A3HOU, €CIU JIIOObIC JBE MOJACUCTEMBI OOMEHHMBAIOTCS PECYpPCOM, T.C.
MEX]y HUIMH €CTh HEKOTOPBIE PECYPCOOPUEHTHPOBAHHBIC OTHOIICHHSI, CBSI3H.

[Ipu ompeneneHUM MeEpbl CIOKHOCTH CHCTEMBl Ba)KHO BBIICTUTh WHBApHUAHTHBIE CBOWMCTBA
CUCTEM WM WHGOPMAIMOHHBIE NHBAPUAHTHI U BBOJIUTH MEPY CIOXKHOCTH CHCTEM Ha OCHOBE MX
ONHMCAHUH.

[Tpumep. CII0KHOCTh MPOTPAMMHOTO KOMIUIEKCa L. MOXET OBITh OnpejiesieHa KaK JIOTHYeCcKast
CJIOHOCTh U M3MepeHa B BuAe L. = Li /Lo + Lz + Las + Ls, Tae L1 - o0IIee 4ucio Bcex
JIOTUYECKHUX OMepaTopoB, L, - oOlIee YnCIO BCeX MCMOJIHIEMBIX ONEepaTopoB, L3 - MOKa3aTellb
CJIOHOCTHU BCEX IIMKJIOB (OMpEeseTcsl ¢ MOMOIIBI0 YUCIa LUKIOB U UX BJIOXKEHHOCTH), L -
[I0Ka3aTeNlb CJI0)KHOCTH IMKJIOB (ONPENENsIeTCs YUCIOM YCIOBHBIX OIEPAaTOPOB Ha Ka)a0M
YPOBHE BJIOKEHHOCTH), L5 - OMPENeseTCs] YUCIOM BETBICHUI BO BCEX YCIOBHBIX OlepaTopax.

B mocnennee Bpemsi cTanu pa3iaudyaTh Tak HaszbiBaemble "kecTkue" u "Msrkue" cUCTeMbl, B
OCHOBHOM, T10 UCIIOJIb3YEMbIM KPUTEPUSIM PACCMOTPEHHSI.

UccnenoBanue "xecTKUx" cHUCTEM OOBIYHO ONMPAETCS Ha KaTeropuu: '"MpOeKTHpoBaHHE',
"omrummzanus", "peanuzanms”, "Qynkums uenu" wu gpyrue. Hnga  "markux"  cuctem
UCIIOJIB3YIOTCSL Yalle KaTeropuu: "BO3MOXKHOCTB", 'KemaTenbHOCTh', "amanTupyemocTs',
"3npaBblii cMbIcH", "panMOHANBHOCTB" M Apyrue. MeTonabl Takke pa3iauyHbl: 1 "HKecTKux"
CHUCTEM - METOJIbI ONTUMHU3AIUHU, TEOPHUSI BEPOSITHOCTEH U MaTeMaTUUYeCKasi CTATUCTUKA, TEOPUS
Urp W Apyrue; s "MATKUX" CHCTEM - MHOTOKPHUTEpUANbHAs ONTHUMH3AIUS U MPHUHITHE
pelIeHu (4acTo B yCJIOBUSX HEOIPEAEICHHOCTH), TEOpUs KaTacTpod, HEUETKHE MHOXKECTBA U
HEYETKas JIOTUKA, 3BPUCTHYECKOE MTPOrpaMMHUPOBaHUE U JIP.

KOHTpOJILHI)Ie BOIIPOCHI:

IToHsTHE CITOKHOM CHCTEMBEL.

IIpuBeauTe MpUMEpPHI CIOKHBIX CUCTEM.

Pa3nuiia Mexay OOJBIIMMHU U CTIOKHBIMUA CUCTEMaMH.
BHyTpeHHS ¥ BHELIHSAS CIIO)KHOCTh CUCTEM.

THumel CIOKHOCTH.

arONE
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NEKUUA 6. UHdbopMmaLMOHHbIE CUCTEMDI

HNudopmansg ucronb3yercss Uis YIpaBlIeHHUs, HO U caMa OHA IOJBEP)KEHA YIPaBISIOUIIM
BO3eHcTBUAM. OCHOBHAs IIeNIb 3TUX BO3JCHCTBUH - MOAJepkKKa MH(OOPMAIIMOHHBIX MTOTOKOB U
MarucTpajieid, CIOCOOCTBYIOIIMX JOCTHXKEHHIO TIIOCTABJICHHBIX IeNiell MpH OTrpaHMYEHHBIX
MaTepUaIbHO-IHEPreTUUECKHUX, MH(POPMALIMOHHO-OPTraHU3allMOHHBIX, IIPOCTPAHCTBEHHO-
BPEMEHHBIX pecypcax.

Bo MHoOrmx o0macTsx ¥ B CHCTEMHOM aHalM3¢ BaXXHOEC 3HAYCHHE HWMEET IOHSATHE
"unghopmayuonnas cucmema". Takas cucTeMa OTOXIECTBISCTCS YacTO C HEKOTOPOH CHCTEMOM
NOJUICP)KKH (aBTOMATH3aIlMM) MHTEIUICKTYAIbHBIX pa0OT, B YaCTHOCTH, IMOUCKa MH(OpMAIHH,
aIMUHUCTPUPOBAHMS, OKCIEPTU3bl, IPUHATUSA PEUICHUH, YIPABICHUs, PpaClIO3HABaHUA,
HAKOILJICHUSI 3HAHWH, OOyUYCHHUS U JIp.

Hngpopmayuonnas cucmema - cucrema, B KOTOPOIl €€ SJIEMEHTHI, 1IeIb, PECYPCHI, CTPYKTYpa
(opranu3anus) paccMaTpUBAIOTCS, B OCHOBHOM, Ha HH(OPMAIIMOHHOM YPOBHE.

JIro6as MHCﬁOpMaL;MOHHa}l cucmema MMECT CIICAYIOIIUC THUIIBI OCHOBHBIX ITOJACHCTCM!

nojcucTeMa HHGOPMAIIMOHHOTO 00SCTIICUCHHS (JIaHHBIX );

MOJICHCTEMA HHTEIICKTYJIbHOTO obecrieueHust (MHPOpMaLnu, 3HAHUH ),
MOJICUCTEMA TEXHUYECKOro o0ecredeHus (anmaparypsl);

MOJICHCTEMAa TEXHOJIOTHYECKOTO 00ecTieueHUst (TEXHOJIOTHH);

MoJICUCTEMa KOMMYHUKAaTUBHOTO o0ecrnieueHus (MHTepdeiica);

MOJICHCTEMA aHAIN3a U TIPOCKTUPOBAHUS;

MOJICUCTEMA OIIEHKU aJIeKBaTHOCTU U KA4eCTBa;

MOJICKCTEMa OPTaHU3AIMOHHOTO B3aMMOICHUCTBUS U YIIPABICHHS TIEPCOHAIIOM;
MOJICUCTEMA JIOTUCTUKH (TNIAHUPOBAHUS U ABMXKEHHUS TOBAPOB U YCIIYT).

CoNoOA~WNE

Hughopmayuonnasa cpeoa - 31o cpena (T.€. CUCTEMA U €€ OKPYKEHUE) U3 B3aUMOJICHCTBYIOLINX
UHGOpMayUoHHBIX cucmem, BKIItoYasi 1 UHPOPMaLHUIO.

Hugopmayuonnas cucmema ynpagienus - CucTemMa, IpeAHa3Ha4CHHas UIsl YIIPABJICHNUS, - KaK
JIpYroi CUCTEMOM, TaK U BHYTPU CUCTEMBI (T.€. B KAU€CTBE YIPABIISAIOLIEH OJCUCTEMBI).

Paznmmuaror  Takke OCHOBHBIE 6  THIIOB  UHMOPMAYUOHHLIX — CUCEM  YIPAGIEeHUs.
Tun cuctembl onpeaenseTcs IeNbl0, PeCypcamu, XapakTepoM HCIOIb30BAaHUS U MPEIMETHOU
00JIaCTRIO:

1. JluanoroBas cucrema o0pabGotku 3ampocoB (Transaction Processing System) - s
peanu3aniy TeKyIIUX, KPAaTKOCPOYHBIX, TAKTHYECKOTO XapaKTepa, 4acTO PYTUHHBIX H
KECTKO CTPYKTYpUPYEMBIX U (OpMaIN3yeMbIX MpoLenyp, Hampumep, 00paboTKu
HaKJIaTHBIX, BEJIOMOCTEH, OyXTaJITepCKUX CYETOB, CKIIQJICKUX JIOKYyMEHTOB U T.].

2. Cucrema wundpopmarmonnoro obtecredenust (Information Provision System) - s
MOJATOTOBKA ~ MH(DOPMAITMOHHBIX  COOOMICHWH  KPAaTKOCPOYHOTO  HCIIOJIb30BAHHUS
TAKTUYECKOT0 MJIM CTPATETHYECKOr0 XapakTepa, HalpuMep, C UCIOIb30BAHUEM JIaHHBIX
u3 0a3bl TaHHBIX U CTPYKTYPUPOBAHHBIX, (POPMATM30BAHHBIX IPOLIEAYD.

3. Cucrema nojaepxku npuHsatus pemienuit (Decision Support System) - st aHanmu3za
(MozenupoBaHus) peanbHON (opManu3yeMoil cUTyaluu, B KOTOPO MEHEKep JOKEeH
OPUHATH HEKOTOpOE pELIeHHWEe, BO3MOXKHO, IPOCUYMUTAB pa3jIM4yHbIE BapHAHTHI
MOTEHIMATHHOTO TIOBEACHUS CHCTEMBI, TaKHW€ CHCTEMBl HCIIONB3YIOTCS Kak B

22



KPaTKOCPOYHOM, TaK W B  JIOJATOCPOYHOM  YIPABICHUH TAKTUYECKOTO WM
CTPaTEruyecKoro Xxapakrepa B aBTOMaTU3UPOBAHHOM PEXKHUME.

4. WuterpupoBaHHasi, IporpaMMmHupyeMas cucrema mnpuHATus pemienus (Programmed
Decision System) npenHazHayeHa A5 aBTOMaTUYECKOT0, B COOTBETCTBUU C IIPOrPAMMHO
peaJM30BaHHBIMU B  CHCTEME, CTPYKTYpPUPOBAaHHBIMH U  (HhOpMaIM30BaHHBIMH
KPUTEPUSIMHU OLIEHKH, OTOOpa (BHIOOpA) pElIeHHI; HCIOIB3YIOTCS KaK B KPATKOCPOUHOM,
TaK U B JOJITOCPOYHOM YIIPaBIEHUH TAKTUYECKOTO (CTPATErMUECKOI0) Xapakrepa.

5. DOkcneptHbie cuctemsbl (Expert System) - nHopmManmoHHbIe KOHCYJIBTUPYIONTUE U (WITH)
NPUHUMAIOIINE PEIICHUS! CHCTEMBI, KOTOPhIE OCHOBAaHBI Ha CTPYKTYPHUPOBAHHBIX, YacTO
W10X0 (OpMaTU3yeMbIX MPOIENypax, HCIONb3YIOIUX ONBIT U HWHTYUIUIO, T.C.
NOJ/ICP)KUBAIONINE W MOJENUpYyIOImKe padoTy OSKCIEPTOB, HHTEIJICKTYAJIbHBIC
O0COOCHHOCTH; CHCTEMbI HCIOJIb3YIOTCS KaK B JOJITOCPOYHOM, TaK U B KPaTKOCPOUYHOM
OTIepPaTUBHOM MIPOTHO3UPOBAHUH, YIIPABJICHUH.

6. HuremnekTyanbHblE CHCTEMbI, WJIM CHUCTEMBbI, OCHOBaHHbIe Ha 3HaHUsAX (Knowledge
Based System) - moanepkuBarOT 3a1aun NPUHSTUS PELICHUS B CIIOXKHBIX CUCTEMaXx, e
HEO0OXOUMO HUCIOJB30BaHUE 3HAHUI B JOCTATOYHO HIMPOKOM JHara3zoHe, 0COOEHHO B
WI0X0 (popManu3yemMbIX U IUIOXO CTPYKTYPHPYEMBIX CHCTEMax, HEYETKHX CHCTEMax H
IPU HEUETKUX KPUTEPUAX MPHUHATUS PEHICHUS; ITU CHUCTeMbl Hanbosnee 3()PeKTUBHBI U
IPUMEHSIEMBI JUIsl CBEACHUS IIPOOJIEM JI0JITOCPOYHOr0, CTPATErMYECKOTO YIPaBIEHUS K
npobiieMaM TaKTUYECKOTO U KPATKOCPOYHOTO XapaKTepa, MOBBIIICHUS YIIPABIIEMOCTH.

[Tpu nmoctpoeHuu ungopmayuonnol cucmemsbl MOXKHO UCIIOJIb30BaTh JABE OCHOBHbIE KOHLEIIIUN
(TpeThsl KOHLIENLIUA - UX KOMOMHALINSA):

e OpHCHTallUA Ha TMPOOJIEMBI, KOTOpbIE HEOOXOIUMO pemarh C TMOMOINBID 3TOH
uHgopmayuonnou  cucmemsl, T.e. TPOOJIEMHO-OPUECHTUPOBAHHBIM TOAX0a (WM
WHIYKTUBHBIN TIOJIXO/);

e OpHEHTAllUd Ha TEXHOJIOTHIO, KOTOpas JOCTylIHa B JaHHOW CHUCTeMe, cpele, T.e.
TEXHOJIOTUYECKH-OPUEHTUPOBAHHBIN MOAXO0/ (WIN ACTYKTUBHBIA ITOAXO0I).

BbiOop KOHIENMIMU 3aBUCUT OT CTPATErMUYECKUX (TaKTHUECKUX) H(MJIM) JOJITOCPOYHBIX
(KpaTKOCPOYHBIX ) KPUTEPUEB, ITPOOIIEM, PECYPCOB.

Ecnu BHagame N3Yy4YaroTCs1 BO3MOKHOCTHU HMEIOIICHCS TCXHOJIOTMH, a IIOCJIC OIPCACIAIOTCA
AKTYaJIbHbIC HpO6J’IeM]':>I, KOTOPLIC MOKHO PCHIUTHL C UX IMOMOIIbBIO, TO HCO6XO,[[I/IMO ONUPATHCA
Ha TGXHOJ'IOFI/I‘IGCKI/I-OpI/IeHTI/IpOBaHHHﬁ OAXO/.

Ecnu ’xe BHauaje ompenensioTcsl akTyallbHble MPOOJIEMbI, a 3aTeM BHEAPSAETCS TEXHOJOTHS,
JIOCTaTOYHasi JJIs PpEeHIeHUs 3TUX MpoOsieM, TO HEOOXOAMMO ONMHUpPaThCs Ha MPOOIEMHO-
OPHUEHTHPOBAHHBIN NOJIXOI.

OmuOKu B BBI60pe nmoaxonaa (HpO6J’I€M, TCXHOJ'IOI‘I/II/I) MOTYT IPHUBECTHU HE TOJIBKO K OIIMOOYHBIM
CTPATCrusaM, HO U K IOJITHOMY Kpaxy CUCTCMBI.

[Tpu 3TOM 00€ KOHLEMUUU MOCTPOEHUS UHDOPMAYUOHHOU cucmembl 3aBUCAT APYr OT Apyra:
BHEJJPEHHE HOBBIX TEXHOJOTHI M3MEHSET pellaeMble MPOOJEeMbl, a W3MEHEHHE PEeIIaeMbIX

HpO6J’I€M - IPUBOJUT K HeO6XO)II/IMOCTI/I BHCIPCHH HOBBIX TEXHOJIOTHIA.

CucremMHOe MNpPOEKTHpOBaHUE (pa3paboTKa) U HCHOJIB30BAHUE UHDOPMAYUOHHOU CUCTEMbL
JOJIKHO TIPONTH CIEAYIOLIUN HCUIHEHHbLI YUK UH(OPMAUUOHHOU CUCHEMBL.
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1. mpeanpoexkTHBId aHanu3 (OMBIT CO3JaHUS JPYTUX AHAIOTUYHBIX CHUCTEM, OTJIMYUS U
0COOEHHOCTH pa3pabaTbIBaMOI CUCTEMBI | JIP.), aHAJU3 BHEIIHUX MPOSBICHUN CUCTEMBI,
BHYTPHCHUCTEMHBII aHAIN3, BHYTPEHHUH aHanN3 (aHAJIU3 MOACUCTEM CUCTEMBI);

3. cucremHoe (Mopdoiornueckoe) ONMUCaHWE CHCTEMbI (OMUCAHUE CHUCTEMHOM IIeH,

CUCTEMHBIX OTHOLICHHUH M CBS3€M C OKPYKAWOIIEH CPEeNod, APYTMMHM CHCTEMaMH U

CUCTEMHBIX  pPECypCcOB -  MaTepUAIbHbIX, OSHEPreTUYEeCKHX, HH(POPMAIMOHHBIX,

OpTaHU3AIMOHHBIX, JIOJICKUAX, TPOCTPAHCTBEHHBIX U BPEMEHHBIX );

oTpesieNieHue KPUTEPUEB aJIeKBAaTHOCTH, 3)(PEKTUBHOCTU M YCTOWYMBOCTHU (HAIEKHOCTH);

(YHKIMOHATBPHOE OINKCAaHHWE IOJICUCTEM CHCTEMbI (ONMHMCaHUE MOJAEJeH, aIroOpuTMOB

(G YHKIIMOHUPOBAHUS TTOACHCTEM);

6. MakeTHpoBaHHME (MaKETHOE OIMCAaHHME) CHUCTEMbI, OLIEHKAa B3aUMOJCHCTBUS MOJCHCTEM
cuctembl  (pa3paboTka MakeTa - pealu3aldd TMOACHUCTEM C  YOPOIIEHHBIMHU
(GYHKIMOHATBHBIMU OMHMCAHUSAMH, TPOLEAYypaMy, W ampoOarus B3aMMOACUCTBHUS STHX
MaKEeTOB C LIEJIbIO YI0BIETBOPEHUS CUCTEMHOM 11eTH;

7. "cOopka" W TECTHPOBAaHHME CHCTEMBI - peaTM3alus TOJTHOIECHHBIX (PYHKIIMOHAIBHBIX
MOJICUCTEM M KPUTEPHEB, OLIEHKA MOJIEIH 110 CPOPMYIUPOBAHHBIM KPUTEPHUSIM;

8. (QyHKIMOHWUPOBAHUE CUCTEMEI;

9. ompenenenue uenei JaTbHEUIIETO Pa3BUTHSI CUCTEMBI U €€ MPUIIOKEHUII;

10. compoBOXJeHHE CHCTEMBI - YTOYHEHHE, MOAM(UKALHWSA, paCIIUPEHHE BO3MOMXKHOCTEH
CUCTEMBI B pexuMe ee (PyHKIIMOHUPOBAHUS (C LENbIO €€ HBOIIOIIMOHUPOBAHUS).

N

ok~

[Tpumep. [ns pewmeHHs TeKyIIUMX 3a4ad  BeAeHUS OM3HEca C  y4yeTOM Pa3HOPOAHBIX
KOPIIOPAaTUBHBIX HMHTEPECOB HCIIONB3YIOT CIEHUAIbHBIE CHCTEMBI IUIAHUPOBAHUS PECYpPCOB
npeanpustust (ERP), xak npaBuio, Ha ocHoBe yaaneHHoro ("kKimeHT-cepep') IocTyma K
eAMHON 0a3e JaHHBIX M €IMHBIX, IPEIONpEIeSIEHHbIX OW3HEec-Tpoleccax, TPaH3aKLUAX, C
OTKpBITOM MHOromiatpopmeHHoil apxurektypoi. Cucremsl ERP 1o3BosistioT pasnuuHbIM
opranm3anusM (reorpaguss HE HMMEET 3HA4YEHUs), C PA3IUYHBIMU  UHDOPMAYUOHHBIMU
cucmemamy CO3/1aBaTh OOLIYI0 UHTEIPUPOBAHHYIO UHDOPMAYUOHHYIO cucmeMmy, UCTIONb3Ysl Ui
ATOTO OMBIT U pelIeHus, paspaboTanHsie pupMoii-mocraBmukom ERP.

Unnyctpust ungpopmayuonnsix cucmem ONUPaeTCs Ha CIAEAYIOLINE TPOLIECCHI:

MOBBIIIIEHUE MYJIbTUMEIUHHOCTH, THIIEPMEAUHHOCTH;
MIOBBIIIIEHHUE JIPY>KECTBEHHOCTH K TI0JIH30BATEIIO;
UHTETpaLus;

TIOBBIIIIEHUE OTKPBITOCTH;

pacIpenesleHHOCTb;

00BEKTHO-OPHEHTHUPOBAHHBIN MOIX O
MeTaba3upoBaHUe AAHHBIX U UHDOPMAYUOHHBIX CUCTHEM,

NoabkowhE

B nocneanee Bpemsi paccmaTpuBaroTcs (IPOEKTUPYIOTCS, pa3pabaThIBAlOTCS U MCIIOJIB3YIOTCS)
TaK Ha3blBAEMbIE KOPIIOPATUBHBIE UHPOPMAYUOHHbIE CUCmeMbl, T.€. UHDOpPMAYUOHHbBLE
cucmembl B MaclITabe KOPIOPALUHU, OpraHU3alllH.

['maBHBI JO3YHT pa3pabOTKu uH@opmayuonHvlx cucmem: "PazpaboTka ur@opmayuorHou
cucmembl OCYLIECTBISICTCS HE Il BHEIPEHUs (MCIOIb30BAHUS) UHDOPMAYUOHHOU cucmembl, a
st obecrieueHus: 3(PGEKTUBHOTO yNpaBieHHs, (QPYHKIMOHUPOBAaHUS, IUIAHUPOBAHUS U
IPOTHO3UPOBAHHUS, BOJIOIIMU CUCTEMBI, KOTOPYIO OHa MH(POPMALIMOHHO MOAJIepKUBAET".

CooTBeTcTBHE, O3BOJIAIONIEE EPEXOIUTh OT abcTpakiuu "MHpopmanusa" K ee KOHKpeTU3aluu

"CoobOmienne", Ha3bIBaeTCsA uHmepnpemayueti WHOOPMAIMH C TIOMOIIBIO OMpPEaeIEHHON
3HAKOBOW CHCTEMBI, HEKOTOPOTO an(haBUTa, T.€. CUCTEMBI, C TIOMOIILIO KOTOPOI MpeCTaBIAETCS
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cooOenue. Mumepnpemayus nHGOPMAILMK BCErJa CBSI3aHA CO CMBICIOM (C CEMAHTUKON) U C
nonumanuem (¢ mparmatukoif). COOTBETCTBME TaKOrO THIIA BCETZA YCTAHABIMBACTCS IIPH
OTOKJIECTBJICHUU JAHHOTO COOOIIeHUs ¢ MH(OpMaIMe, TPy aKTyaln3alui HH()OPMAIIHH.

agrwpnE

KOHTpOJ’ILHLIe BOIIPOCHI:

Yro Takoe nHpopMalmoHHas cuctema?

OcHOBHBIE TIOJICUCTEMBI HHPOPMAITUOHHBIX CUCTEM.
[TonsiTre nHGOPMAITMOHHOM CPEIBI.

OcHoBHBIE THITHI THPOPMAITHOHHBIX CUCTEM YIIPABICHUSI.
[TonsiTre KU3HEHHOTO LIUKJIAa UHHOPMAIIMOHHBIX CUCTEM.
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JIEKIIUS 7. UcKyccTBeHHbIE H €CTeCTBEHHbIE CHCTEMBI

OauH M3 OCHOBHBIX IPU3HAKOB CHUCTEMBl COCTOUT B €€ CTPYKTYpUPOBAHHOCTH, B
1eJ1ecO00Pa3HOCTH CBsI3eil Mexy ee aneMeHTaMu. [loHATHOE U ouyeBHIIHOE, €CIIU pedb UIET O
CUCTEMAX, CO3JAHHBIX YEJIOBEKOM, TaKOE€ OINUcCaHue (ONpEAEICHUE) CHUCTEMBbl NPUBOJUT K
CJIOKHBIM BOIIPOCAaM, KOTAAa IPUXOAUTCS CTAIKUBATHCS C €CTECTBEHHON CTPYKTYPHUPOBAaHHOCTBIO
peanbHBIX MPUPOJHBIX 00BEKTOB. Kak KpacuBo M mpaBmiIbHO pacTyT Kpuctauibl! Kak cTpoiina
Hama ConHeuHas CUCTEMA.

Ha panneii ctaauu pa3BuTHS 00IIECTBEHHOTO CO3HAHUS CTPOHHOCTH U 11€J1IeCO00Pa3HOCTh
MPUPOJIBI MBITATUCH OOBSICHUTH CPABHUTEIBLHO MPOCTO - JOIYCTHB CYIIECTBOBAHUE HEKOTOPOTO
"BHeYeoBe4YecKoro" pazyma. OTO U SIBUWIOCh OJHOM W3 MPUYUH BO3SHUKHOBEHHMS Pa3IMUYHBIX
penuruii, Benp npennonaraeMelil "cBEpXbECTECTBEHHBIN" pa3syM TakXke CUCTEMA, HO TOI/a KTO,
B CBOIO 0Y€pEe/Ib, "'co3aai" 3Ty CUCTEMY U OTKYJla BO3HUKAIOT €€ 1eau?

Bcsikas cucrema ecth 00BEKT, HO HE BCAKUM 00BEKT €CTh CUCTEMA.

[Tpumep 1.

Jlec — 3TO OOBEKT, HO JHUIIb A0 TEX MOp, MOKa €ro CBOMCTBA HE HWCIOJB3YIOTCS IS
KOHKpETHBIX Iiesield. Hampumep, mpu mocTpoiike HOBOTO Tropojia Ha JIECHUCTON TEPPUTOPUH YacTh
Jieca B 4epTe ropoja coXpaHeHa B IENISIX, TOCTABIICHHBIX MPOCKTUPOBIINKAMH; TENIEPh 3Ta YacTh
jeca BXOJIUT B cuctemy "ropon’.

V neca Her "uenei" yKpacuTh ropoj WIH CIOCOOCTBOBATH COXPAHEHUIO €r0 XOPOIIEro
MUKpOKIMMara. Jlec uMeeT TONbKO CBOWCTBA, 3HAHHE, HCIOJIb30BAaHUE KOTOPBIX JaeT
BO3MOXXHOCTh BCEM 3THM CHCTEMaM JIOCTHYb CBOMX IeJie. Y Jieca ecTh elle OYeHb MHOTO
(OeckoHeuHO MHOTrO!) CBOMCTB, KOTOpbIe, OyAy4Yd MMO3HAHHBIMH, MOTEHIUATBHO MOTYT OBIThH
WCIIOJIb30BAHBI JIUISI CO3JIAHUSI CHCTEM.

Takoil moaxon o0samaeT clIEeIyOMMM JOCTOMHCTBOM: OH IIOMYEPKHBAET, UYTO €CIIU
YeJIOBEK U MOXKET JoOUTbcs 000 wLenu, To He J0bIM 00pa3oM. 3aKOHBI MPUPOJBI
(0600111eHHOE BBIpaXKEHHE TO3HAHHBIX CBOMCTB OOBEKTOB) HEJb3s HAPYIIATh, UX MOXHO TOJIBKO
UCIOJIb30BaTh. Mbl HaMe4aeM KOHEUYHBIH MYHKT (11€Jb), HO MYTH €ro JOCTUKEHUS OIpesienser
npupoza. Peann3oBaTh MOCTaBICHHYIO I€JTb MOXHO TOJBKO COTIOAYMHSIS, OPTaHU3Ysl, HCITONB3YS
€CTEeCTBEHHbIE CBOMCTBA 00BEKTOB. He1OCTHKUMBI JINIIB LIEIH, TPOTUBOpEYaIe 00 bEKTUBHBIM
NPUPOIHBIM 3aKOHOMEPHOCTSIM. YTBEpXKIasi 3TO, OJHAKO, HE CIEAYET IMyTaTh JCHCTBUTEIHHO
00BEKTHBHBIE CBOMCTBA MPUPOABI U KOHKPETHBIE 3HAHUS O HUX HA COBPEMEHHOM 3Tarle.

HpHMep 2. I/I3BCCTHO, 4YTO M3 3dKOHA COXPAHCHUS SHEPTHUU CICAYCT HEBO3MOXKHOCTH
CO3JJaHus BCYHOro JBUTATCIIA, T.€C. CUCTCMBI, Jarome Ha BBIXOJE OHCPTUI0O W HHUYCTO HE
HMEIOIIEH Ha BXOJE. HOBTOMy LIEJIb CO3/1aTh BEUHBINM ABUTaTENIb HEAOCTHKHUMA.

[Tpumep 3. JocTuxuma 1M 1eNb CO3JAaHUS MBICIAIICH MamMHBI? 3aKOHBI MPHUPOJBI,
KOTOpBIE 3ampeniaiu Obl 3TO, Heu3BeCcTHRI. KOoHEeuHO, OTCI0/1a elle He CIeNyeT, 4TO Takas Ielb
JOCTHKUMA, HO TIOUCKH CTIOCOOOB €€ TOCTHXKEHUS He BBITIAIAT HAlIPAaCHBIMU; HA COBPEMEHHOM
YpOBHE 3HAHUU JOCTHKEHUE TOM 1eJIU HE UCKIIFOUYEHO, HO U HE TapaHTUPOBAHO.

Celiuac Obl1a CAcJIaHa IOIbITKAa COXPAHUTDh IMMOHATHUEC CUCTEMBI TOJIBKO IJId UCKYCCTBCHHBIX
CHUCTEM. HpI/I TaKOM IOAXO0AEC pCaIbHbIC O6’bCKTBI, HECMOTpPA Ha CBOKO CTPYKTYPHUPOBAHHOCTD,
CUCTEMAMM HC IPU3HAIOTCH, ITIOCKOJBbKY OTCYTCTBYIOT LCJIM UX BOSHUKHOBCHUSA U PA3BUTHA.

U3 sToro crneayer, YTO MOXKHO paccMaTpUBaTh CTPYKTYpUPOBAaHHbIE OOBEKTHI, CO3JaHHbIE

C M3BECTHOM II€JIbI0, KaK CHCTEMBbI, a BCE OCTaJbHbIE OOBEKThHl — KakKk "HE CHUCTeMbI', Kak
O00BEKThl ¢ MU3BECTHBIMU W/WJIM HEU3BECTHBIMH CBONCTBamMH. OYEBUAHO, YTO €CIIM HEU3BECTHA
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eJ1b, JOCTH)KCHUI0 KOTOPOU CIY’)KUT CHCTEMa, TO ATO €Ille He 03HAYaeT, YTO NaHHBIA OOBEKT
nepecTaeT ObITh CUCTEMO.

CTPYKTYPUPOBAHHOCTDB ECTECTBEHHbLIX OB BEKTOB

TakuM 00Opa3oM, MOTYT CYyIIECTBOBaTh CHCTEMbI C HEU3BECTHBIMH HaM IICNISIMU W/WIH
ycTpoiicTBoM. Torna BO3HHMKAET 3aja4a M3y4YCeHUsI 3TUX CHUCTEM, M IMOHATHO, YTO CaM IOJXO0J U
HEKOTOPbIE METOJbl TAaKOrO0 M3YUYEHHs] CYIIECTBEHHO OTIMYAIOTCA OT TeX, KOTOpHIE
MIPUMEHSIOTCS. TIPH PACCMOTPEHHHM OOBIYHBIX OOBEKTOB: BEIb HYXKHO, NMPEXKIEC BCETO, MO3HATH
JTaHHBIA 00BEKT KaK CUCTEMY, BBISIBUTH €€ Ha3HaueHUE (11€J1h) WU CIIOCO0 JIeHCTBUS.

Co3nanue crenuanbHbIX METOAOB JUIsl UCCIEAOBAaHUS CUCTEM — OJIHA U3 BaXKHEUIIUX
3aja4  Bcel cucreMosioruu. Psii  Takux METOJOB YyXKe€ CO3[aH, JpPYrHe eIle TOJbKO
pa3pabaThIBalOTCS M COBEPHICHCTBYIOTCA. MOXXHO MPUMEHHUTH 3TH METOJbl K HCCIEAOBAHUIO
CJIOKHBIX OOBEKTOB, CYIIECTBYIOIIUX HE3aBHCHUMO OT YeJIOBEKa, HE CO3/IaHHBIX JIIOJbMHU, BEIb
CYMTAIOT "HACTOSIIIMMH'" CHUCTEMaMH HEPBHYIO HJIM CEPJCYHO-COCYIUCTYIO CHCTEMbI UEJIOBEKA,
MypaBeHHUK WJIHM JIEC BMECTE€ CO BCEMH XHBOTHBIMH B JIaHHOM Jiecy. SICHO, 4TO, Hampumep, He
cuHuTas MO3T CI0KHOM CHCTCMOI>'I, HECJIb34 ITO3HAaTh TO, KaK MBI MBICIIUM.

CrenaeM BBIBOJ: CYLIECTBYIOT MCKYCCTBEHHBIE (CO3/JaHHBIE YEJIIOBEKOM) U €CTECTBEHHbBIE
(BO3HUKIIME B NMpHUpoJie 0e3 ydacTHs uenoBeKa) cucTeMbl. [103TOMy M BO3HHUKIM TaKue HAyKH,
KaK JKOJIOTWs, OMOHMKA, OMOKHOEpHETHKa, HEHPOKMOEPHETHKA, MCCIEIYIONUX eCTECTBEHHBIE
CUCTEMBI B PAa3JINYHBIX ACTIEKTaX.

[lonpiTka CcOXpaHUTh TEepMHUH 'cucTema" TOJNBKO Uil MCKYCCTBEHHBIX KOHCTPYKLIHMA
MPUBOAUT K TPYAHOCTSM.

Hanpuwmep:

1) Ha KaKOM YPOBHE WICHCHHS CHCTEMbI €€ YaCTh OKa3bIBACTCS yXE HE MCKYCCTBEHHOMN
CHUCTEMOH, a ECTECTBEHHBLIM 00BEKTOM?

2) keM (cuctemMoit win 00bEKTOM) HaM CUUTATh caMuX ceOst U T.1.7

HpI/I3HaB CYHICCTBOBAHUEC CCTCCTBCHHBIX CUCTEM, MbI JOJIKHBI U PACHIUPUTD TOHATUC LICJIN
Tak, YTOOEI OHO OXBaTHIBAJIO NpeaAbIAYIICC IMOHATHE LCIIN I/ICKyCCTBeHHOI\/’I CHUCTCMBI, OIIPEACIIAIO
LIEJIb €CTECTBEHHOM CUCTEMBI U YKa3bIBaJjlio, B U€M COCTOUT UX O6IJ.[HOCT]':> " pa3jinvuc.

CYBBEKTUBHBIE U OB bEKTUBHBIE IEJIN

[{enb UCKYCCTBEHHOW CHCTEMBI Oblia OMpeiesieHa TOCTHKEHUE JKETaeMoro pe3yibTara ee
NeATeTbHOCTH, T.€. YTO JOJDKHO Obl ObITh. llenw OBIBalOT Kak OCYIIECTBUMBIC, TaK U
HEOCYIIECTBUMBIE;

Takoil maeanbHbI 00pa3 OyAyLIEro COCTOSIHMS CUCTEMBI M OKpYXKaloLIeH ee cpelsl
€CTECTBEHHO Ha3BaTh C)yObeKmugHou yenvio. Tenepb TpeacTaBUM cebe, YTO MpoIed CpPOK,
KOTOPBIA OBLT OTBEACH ISl peaju3aliil CYObEKTUBHOW II€TH; CHUCTEMA M HETOCPEICTBEHHO
OKPY’KaloIlasi €€ cpeia OKa3aJliuCh B HEKOTOPOM Peain30BaBUIEMCSl COCTOSIHUU. B 3T0 cocTosiHue
cHUCTeMa TIpHUIIa 0OBEKTHUBHO, T.€. B pe3yjbTaTe pealu3aiuu OOBEeKTHBaX 3aKOHOMEPHOCTEH.
[lo oTHOILIEHHIO K MPONILIOMY MOMEHTY, KOTJa PE3yJbTaT €lle€ TOJbKO IJIAHUPOBAICS, 3TO
COCTOSTHHE MOKHO Ha3BaTh 0ObEKMUBHOL Yelbl0 CUCTEMBL.

Jpyrumu cioBamu, Oyjaymiee peaJbHOE COCTOSHHE CHCTEMBI MBI IIPENICTABIIsIeM cebe Kak
ee 0OBEKTUBHYIO 1IEIb.
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Tenepb MOKHO paccMaTpuBaTh CYObEKTUBHBIE U OOBEKTUBHBIE LI€JIH CUCTEMBI, T.€. TaKHe,
KOTOpbIE CTABUT YEJIOBEK, U TaKKe, KOTOPHIE peaiu3yeT MpUpo/Ia.

Tenepb CTAHOBUTCA IMOHATHO, YTO Y €CCTCCTBCHHBIX HCOAYIMICBJIICHHBIX CUCTEM €CTh TOJIBKO
O0O0BEKTHUBHEIE OCiu.

JIro00ii 00BEKT MOKHO paccMaTpuBaTh Kak CUCTEMY, HO 3TO O3HA4acT, 4TO 3TOT 00BEKT
paccMaTpuBacTCA 1OA OMMPECACICHHBIM YIJIOM 3pCHUsA, T.C. TOJIBKO B OIIPCACIICHHOM OTHOILICHUU,
a UMCHHO B OTHOIIICHHUH K I CJIN.

KoHTpoJibHBIE BOIPOCHI:

[IpuBenuTe MpUMEPHI €CTECTBEHHBIX M HCKYCCTBEHHBIX CHCTEM.
Yto Takoe €CTSCTBEHHBIC CUCTEMBI?

YTo Takoe UCKYCCTBEHHBIE CHCTEMBbI?

Uro Takoe cyOBbeKTHBHAS LENb?

Yto Takoe 00BEKTUBHAS 11€]Ib CUCTEMBI?

agrwpdE

28



NEKUUA 8. Cuctema n cpepa

Ha mepBbIX 3Tamax CHUCTEMHOTO aHAIM3a BaXXHO YMETb OTICIUTh (OTTPaHUYHUTh) CUCTEMY
OT Cpelbpl, C KOTOpPOWl B3aMMOJAEWUCTBYeT cucTema. MHorma paxke ompeneneHus CHCTEMBI,
MPUMCHSIFOIINECS Ha HAYAIBHBIX 3Talax MUCCIEAOBaHUS, 0a3UPYIOTCS HA OTICICHUN CUCTEMBI OT
CpPEIBbL.

YacTHBIM CiTy4aeM BBIJICICHUSI CUCTEMbI U3 CPEIbl SIBJISIETCS ONPEACIICHUE €€ YePe3 8X00bl
U 6b1X00bl, TIOCPEICTBOM KOTOPBIX CHCTeMa oOuiaeTcst co cpenoil. B kubepHeruke u teopuu
CUCTEM TaKO€ NPEJCTaBIECHUE CHUCTEMbl Ha3bIBalOT "uepnvim awuxom”. Ha sTol Mopenu
0a3upoBaIMCh HavallbHOE ompeneiacHue cuctemMbl Y.P. Dmbu, ompemenenus [[. Dmnmmca u
®. JIronsura, P. Kepuinepa, /Ix. Knupa u M. Bansxa.

CnoxHoe B3aMMOACUCTBHE CHUCTEMBI C €€ OKPYXCHHEM OTPaXEHO B CIETYIOLINX
oTpeieNIeHUsX:

1.)cucrema obpazyer ocoboe eTUHCTBO CO CPEION;

2) Kak MpaBWJIO, JIt00ast UCCIEAYIOIas CHCTEMa IPEICTAaBIseT cOOOM IJEMEHT CHCTEMBI
0oJiee BEICOKOTO TIOPSJIKA;

3) nayeMeHThI JTF000W HMCCIeNyeMOl CUCTEMbI, B CBOIO OYepe/lb, OOBIYHO BBICTYIAIOT KaK
CUCTEeMBI O0JIee HU3KOTO MopsiaKa’ .

Cornacyercs ¢ 3TUMM ONpEEICHUSMU M Pa3BUBACT HMX IMpeJjiaraéMoe B OJHOH U3
METOJAMK CHCTEMHOIO AaHaJIW3a pPa3JelcHUE CIOKHOM Cpelbl Ha MOACHCTEMYy WIH
BbILIECTOSAIIME CHCTEMBI; HHIKeJeKalMe WIM NOJABeIOMCTBEHHbIC CHUCTEMBI; CHCTEMbI
AKTYaJIbHOM WY CYIIECTBEHHOM Cpe/bl.

TakoMy TIpeACTaBICHHUIO O CPEie COOTBETCTBYET CIEAYIOIIEE ONpeAesieHne: "...cpeaa ecTh
COBOKYITHOCTh BCEX OOBEKTOB, U3BMEHEHHUE CBOMCTB KOTOPHIX BIIMSAET HA CHUCTEMY, a TAKKE TeX
00BEKTOB, UbU CBOICTBA MEHSAIOTCS B PE3YJIbTATE TIOBEICHUS CUCTEMBI".

Breigensier cucrtemy u3 cpensl Habnmooamenv, KOTOPBIA OTHeNseT (OTrpaHUYHUBAECT)
AJIEMEHTBI, BKIIIOUaEMbIE B CUCTEMY, OT OCTAJIbHBIX, T.€. OT CPEbl, B COOTBETCTBUHU C IEIIMU
UCCIeOBaHMs (TMPOCKTUPOBAHUS) WM TPEABAPUTENBHOTO TMPEJICTaBICHUS O MPOOIEMHOMN
CUTYaIlNH.

[Tpu 5TOM BO3MOXHO TpH BapHaHTa MOJIOKEHUs HAOII01aTesl, KOTOPBIi:

1) MoXeT OTHeCTH ceOsl K cpejie U, MPEICTABUB CUCTEMY KaK MOJHOCTHIO H30JIMPOBAHHYIO

OT CpeJibl, CTPOUTH 3aMKHYThIE MOJENHU (B 3TOM CiIy4ae cpela He OyAeT urpatb poiu
MIPU UCCJIEIOBAHUM MOJIENH, XOTSI MOXKET BIUATH Ha € (HOPMHUPOBAHHUE);

2) BKJIIOYHUTDH CeOS B CHCTEMY W MOJEIHMPOBATH €€ C YUE€TOM CBOETO BIMSHHS U BIHSHUS
CHCTEMBI Ha CBOM TIPEJICTABJICHHS O HEW (CUTYyallus, XapaKTepHas I SKOHOMHUECKUX
CUCTEM);

3) BBLIEIHTD CeOS U M3 CHCTEMBI, M U3 CPEJIbl, H PACCMATPUBATh CUCTEMY KaK OmMKpbINyio,
MOCTOSSHHO ~ B3aMMOJICHCTBYIONIYIO CO  CPENoil, yduThiBas d3TOT (akT mpu
MOJICIMPOBAHUH (TaKU€ MOJCIIN HEOOXOIMMBI JIJIsl PA3BUBAIOIIIUXCSI CUCTEM).

B nmocaenaem CJIydac MpakKTUYCCKHU HEBO3MOXHO YYCCTh BCC 06’B€KTI>I, HE BKJIFOYCHHBIC B
CUCTECMY H OTHCCCHHBIC K CpPCEAC; HUX MHOXCCTBO HeO6XO,Z[I/IMO CY3UTbL C YYCTOM ICJIH
HCCIICOOBAaHUsA, TOYKH 3PCHUIA Ha6J'IIO,HaTeJ'I$I IIyTEM aHaJIn3a B3aUMOJICHCTBUS CHUCTEMBI CO
CpCI[OI‘;I, BKJIFOYHMB 3TOT ""MeXaHu3M'" aHallM3a B MCTOAUKY MOJCIIMPOBAHUA

YTOo4HEeHHE WM KOHKPETH3AIUs OMPEACTICHUS CUCTEMBI B TIPOLIECCE UCCIICIOBAHMS BIICYET
COOTBETCTBYIOIIEE YTOYHEHHE €€ B3aMMOJCHCTBUS CO CPEelOW W OnpeaesieHus cpeabl. B aroit
CBSI3M BAXHO IMPOTHO3MPOBATh HE TOJIKO COCTOSIHHE CHCTEMBI, HO U COCTOSHHUE cpeibl. B
IOCIIETHEM CJIydae CIIEAYeT YYHTHIBATH HEOJHOPOIHOCTH CPEAbl, HApsSAy C eCTECTBEHHO-
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IIPUPOIHOMN CpeNoN CYILECTBYIOT MCKYCCTBEHHbBIE - TEXHUYECKAs! CpPeJa CO3AAHHBIX UEIOBEKOM
MallliH 1 MEXaHU3MOB, SJKOHOMHMUECKas cpesia, UH()OpMaIMOHHAasl, COLMaJIbHAs cpefia.

B mpouecce uccnenoBaHus TpaHHIA MEXKIY CHUCTEMOW U cpenoil MoxeT aedopmupo-
BaThCsA. YTOUHSS MOJEIb CHCTEMbI, HAOIIOJaTellb MOXET BBIIEISATH B CpPEAy HEKOTOpHIE
COCTaBJISIFOIIME, KOTOPbIE OH IMEpBOHAYallbHO BKJIOuYan B cucreMy. M, HaoOopoT, ucciemys
KOPPEJSIIIHI0 MEXITY KOMIIOHEHTAMH CHUCTEMBI U CPE/Ibl, OH MOXKET IMOCUYHUTAThH IIeJIECO00Pa3ZHBIM
COCTABJISIFOLME CPEIbl, MMEIOIIME CUJIbHBIE CBSI3M C DJIEMEHTAMHM CHUCTEMBI, BKJIIOYUTH B
CHUCTEMY.

[IpyMeHeHHs CHUCTEMHBIX MPEICTaBICHUM ISl aHallu3a CIOKHBIX 0OBEKTOB U MPOLIECCOB
paccMaTpUBalOT CHUCTEMHBIC HaNpaBJCHUS BKJIIOYAIONME B CeOsl: CUCTEMHBIM MOAXOJ,
CUCTEMHBIE HCCIIEIOBAB CUCTEMHBIN aHAIN3 (CHUCTEMOJIOTHIO, CACTEMOTEXHHUKY U T. I1.).

CucreMHblil moAX0A. DTOT TEPMHUH HayaJl IPUMEHSTHhCS B IEPBBIX paboTax, B KOTOPBIX
3JIEMEHTHI 00IIEH TEOPUHM CUCTEM HMCIOJIb30BAIMNCH JUIsSl IPAKTUYECKUX MPHIOKEHUH. Mcnonb3ys
3TOT TEPMUH, NOJYEPKUBAIM HEOOXOAMMOCTb MCCIEIOBAHUSA OOBEKTAa C pa3HbIX CTOPOH,
KOMIUIEKCHO, B OTJIMYME OT paHee NPUHATOTO pa3AeieHUs HUCCIEeJOBaHUN Ha (U3NYECKUE,
xumuueckue u ap. Okas3anoch, YTO € IIOMOIIbKD MHOTOACHEKTHBIX HCCIEJOBAHUM MOXKHO
MONyYUTh OoJiee MPaBUIBHOE MPEJCTABICHHE O PEabHBIX O0BEKTAX, BBIIBUTH WX HOBBIE CBOM-
CTBa, JIy4llle ONPEACIUTh B3aMMOOTHOLICHUS O0BEKTa ¢ BHEIIHEH cpenoil, ApyruMu 0ObEKTaMH.
3alMCTBOBAaHHBIE MPU ATOM IMOHSTHS TEOPUM CHUCTEM BBOAMIIMCH HE CTPOrO, HE HMCCIEIAOBAJICH
BOIPOC, KAKUM KJIACCOM CHUCTEM JIydlle 0TOOpa3uTh OOBEKT, KaKUe CBOMCTBA U 3aKOHOMEPHOCTH
9TOr0 KJIacca CIeAyeT YYUTBIBaThb IIPM KOHKPETHBIX MCCIEIOBAaHUAX MU T. II. VIHBIME ciioBamu,
TEPMHUH «CUCTEMHBIN MOAXOA» MPAKTUYECKU MCIOJIB30BAJICSA BMECTO TEPMUHOB «KOMIUIEKCHBIN
MOAXOM», «KOMIUIEKCHBIE UCCIIEIOBAHUSI.

CucreMHble uccjiegoBaHusl. B paborax moj 3TUM Ha3BaHHEM IMOHITHS TEOPUU CHUCTEM
UCMOJB3YIOTCSl 0o0Jiee KOHCTPYKTHUBHO: OINpeAessercs KiacC CHCTEM, BBOAMUTCS IOHSTHE
CTPYKTYPBHI, @ UHOT/A U MIpaBmiia ee (GOpMUPOBaHUS U T. Il. DTO OBUT CIEIYIONIUH IIar B CUCTEM-
HBIX HAaNpaBICHUSAX. B MOHCKaX KOHCTPYKTMBHBIX PEKOMEHAALMH MOSBUIMCH CHCTEMHBIC
HaIlpaBJI€HUs C pPa3HBIMH Ha3BaHUSAMHU: CUCTEMOTEXHMKA, CHCTEMOJOTHs W ap. [na wux
00001IeHNsT CTall NPUMEHSTbCI TEPMUH «CHUCTEMHBIE HccienoBaHus». Yacto B paborax
MCIIOJIb30BAJICS ammapaT MCCIEe0BaHUsl ONepanuii, KOTOpbIH K TOMY BpPEMEHU Obl1 Oosblle
Pa3BUT, YEM METO/Ibl KOHKPETHBIX CUCTEMHBIX UCCIIEIOBaHUM.

Cucremublii anaau3. B HacTosiee Bpems CUCTEeMHBIH aHalW3 SBIAETCS HamOolee
KOHCTPYKTUBHBIM HaIllpPaBJICHUCM. 9T10T TCPMHUH TPUMCHACTCA HCOAHO3HAYHO. B OHHUX
HUCTOYHUKAX OH OMpEIeNseTcss KaK <«IIPHJIOKEHHE CHCTEMHBIX KOHIENIHA K (QYHKIHSIM
YIpaBJICHUA, CBA3AHHBIM C IJIAHUPOBAHHUEM)) . B APYyrux — KaK CMHOHHWM TCpPMHHA «aHAJIN3
cuctem» (D. KBeiin) nnu tepmunHa «cuctemubie uccienoBanus» (C. Sur). OmgHako HE3aBUCHUMO
OT TOT'O, IPUMCHSACTCA OH TOJIBKO K OIPCACIICHHUIO CTPYKTYPBI ueneﬁ CHUCTCMBI, K IIJIAHUPOBAHUIO
WIK K UCCJICIOBAHHIO CHCTEMBI B IIEJIOM, BKJIIOYas U (PYHKIIMOHATIBHYIO U OOECTIEUHBAIOIIYIO
4acTH, pabOThI TT0 CHCTEMHOMY aHAJIU3y CYIIECTBEHHO OTJIMYAIOTCS OT PACCMOTPEHHBIX BBIIIE
TEM, YTO B HHMX BCErja MpeUIaraeTcsi METOJOJOTHsS MPOBEACHHS MCCIEAOBAaHUM, [ETaeTcs
MOIIBITKA BBIACIUTD 3TAIlbl UCCIICAOBAHUA U NPEAJIOKNUTE METOJUKY BBIIIOJITHEHUSA 3THUX OTAIlIOB B
KOHKPETHBIX YCIOBHsIX. B 3Tux paborax Bcerma yaensercs oco00e BHUMAHHE OMPEACIICHUIO
1eJIei CUCTEMBI, BOIIpocaM (popMaTu3aiii MpeICTaBICHUS 1IeTeH.

TepMUH «CHUCTEMHBIM aHAM3» BIEPBBIC IOSBUJICS B CBS3M C 3aJa4yaMH BOCHHOTO
ynpasienus: B uccienoanusx RAND Corhoration (1948 r.), a B oTe4ecTBEHHOU JINTEpAType
MOJTYYHJT IIIMPOKOE pacipocTpaHeHue nocie Beixoaa B 1969 r. kauru C. OnrHepa «CUCTEMHBIN
aHAJIN3 JIJIS PEIIeHHSI ISIOBBIX U MPOMBIIUICHHBIX TPOOIEM.
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B nauane pa®oThl MO CHCTEMHOMY aHaJM3y B OOJIBIIMHCTBE cly4daeB 0a3MpoOBajHMCh Ha
UesX TEOpUH ONTUMH3AalUM W WCCleoBaHMs omepanuid. [Ipm 3ToM ocoboe BHUMaHHE
YIENSAJIOCh CTPEMIICHHIO B TOM WM MHOHM (popMe MOyuyuTh BhIpaXKEHHUE, CBSA3bIBAIOIIEE 1€ CO
CpEe/ICTBaMH, aHAJIOTUYHOE KPUTEPUIO (YHKIMOHWPOBAHMS WM TOKasaTtento 3¢ddexTuBHOCTH,
T.C. 0TOOpa3uThH 00BEKT B BUJIC XOPOIIO OpraHU30BaHHOM CHCTEMBI.

[loznHee cuUCTeMHBIA aHAIU3 HEKOTOPHIE HCCIEAOBATEIM HAYMHAIOT ONPENENsTh Kak
«IIPOIIECC MOCIIE0BATEIBbHOTO Pa3OMEeHUsT U3ydaeMoro mpoiiecca Ha nozmnporeccsd» (C. SIHr) u
OCHOBHO€ BHHMMAaHHUE YACNAIOT IOUCKY NPHUEMOB, IO3BOJSIOMIUX OPraHU30BaTh PpEIICHUE
CIIOKHOW MpOOJIeMbl IMyTeM pacwieHEHUsi €€ Ha MOANpoOJIeMbl M H3Tallbl, Ui KOTOPBIX
CTaHOBHTCS BO3MOXKHBIM TOJJ00paTh METO/IBI HCCIICTOBAHMUS U UCTIOJTHUTEIICH.

B HACTOAIICS BpPEMA CHCTEMHBIN aHau3 Pa3BHUBACTCA HNPUMCHHUTCIIBHO K Hp06HeMaM
IINIAHUPOBAaHUA W YIPaBJICHHA, U B CBA3M C YCHJICHHEM BHHMAHHUA K IIPOIrpaMMHO-LCJICBBIM
[NpuHOuIIaM B INIAHUPOBAHHMKU OSTOT TCPMHH CTall HNPAKTUYCCKH HCOTACIMM OT TCPMHUHOB
«ueneo6pa30BaHI/Ie» H «IIpOrpaMMHO-LECIIEBOC INITAHUPOBAHNUEC U YIIPABJIICHUEC)).

B kauecTBe 00BEKTa CHCTEMHOI'O aHAJIN3a MOTYT ObITh PACCMOTPEHBI JIFOObIE CUCTEMBI,
ABJICHUS, 4 TaKXKe€ OTAENIbHbIE IMPOOJEMBbl, pPEUIEHHE KOTOPBIX SBJISETCS OCO00 BaKHBIM B
(GYHKIMOHUPOBAHUM cUcTeMbl. [IpuMepoM Takoro peuieHus sBIsSETCs, HApUMEp, pealn3anus
IIPOJIOBOJILCTBEHHON IPOrpaMMbl, HAllEJIECHHON Ha yJIOBJIETBOpPEHUE MOTPEOHOCTEN HacelleHus
OPOAYKTaMU NMUTAHUS. DTO TAKTHYECKMil YpPOBEHb CHCTEMHOI'O aHalIM3a, KOIrjla B KadyecTBe
CHCTEMBI PacCMaTpUBAETCs OTJEINIbHAs podieMa.

Ha coBpemenHOM 5Tare XO3sSHWCTBOBAaHMS PEHICHUS, MPUHUMAEMble HAa TaKTUYECKOM
ypOBHE, HauboJiee pacHpoOCTPAHEHbI, YTO CBSA3aHO C MOCTOSHHON HEOOXOJWMOCTBHIO CPOYHOTO
paspelieHuss TeX WIM WHBIX KOHKPETHBIX TPOOJIEM: 9SKOJOTHYECKHX, MEIUIIUTHCKOTO
00CTyXKUBaHUS, TPAHCIOPTHBIX U APYTUX, KOTOPbIE BO3HUKAIOT BCIEACTBUE HECOBEPILECHCTBA
XO34UCTBEHHOr0 MexaHuzMma. ClenyeT OTMETUTh, YTO JaKe YCIHEIIHOE PEIICHHE OTACIbHBIX
npobsieM He TapaHTupyeT 3PQPEeKTUBHOTO (PYHKIMOHHUPOBAHUS CUCTEMBI B II€JIOM, Yallle BCETO
UM Ha CMEHY MPUXOASAT HOBBIE, HE MEHEE CIIOKHBIE.

Crparernyeckuii ypoBeHb CUCTEMHOI'O aHalM3a MpEArojaraeT pacluIMpeHue MoucKa
pelleHui, mepexo]] Ha Ka4yeCTBeHHO MHOM, 0oyiee BBICOKUN ypOBEHb. 3a/Jaya CTaBUTCA TaKUM
00pa3oM, 4TOOBI CKOHCTPYUPOBATh CHUCTEMY C MAaKCUMaJIbHO BO3MOXHOU 3((HEKTUBHOCTHIO,
oOecreunBaromIel OTCYTCTBUE TOSIBICHUS MpoOsieM, TPeOYIOMMX pEelIeHUsT Ha TaKTUYECKOM
ypoBHe. O4eBUAHO, UYTO MOJAO00HASI CHUCTEMa SIBUTCS CBOETO poja HACATIOM, HE IOCTHKHUMBIM B
pealbHBIX YCIOBUSX BCIEICTBUE OOMIBIIOTO KOTMUECTBA orpannueHuil. Tem He MeHee, co3/1aHue
TaKOM HJICAIBHOW CUCTEMBbI KpalHE MOJIE3HO — OHA MOXET CIYKUTh CBOErO poJa ATATOHOM,
OpPUEHTUPOM TPHU BBIOOPE HATIPABICHUHN Pa3BUTHUS CUCTEMBI.

Peanmaum[ CTPATCTUYCCKOr0o  ypOBHA CHUCTCMHOI'0 aHalu3a HOCUT Ha3BAHUC
CTPAaTerud CHCTEMHOI0 IPOEKTHPOBAHMS W OIMPAECTCS HA BCECTOPOHHEE, CUCTEMHOE
onucaHue o0bEKTa HMCCIe0BaHUs, 0CO00€ MECTO B KOTOPOM 3aHHMMAaeT MpoOjema BbISBICHUS

(GyHKIMA.
KoHTpoJsbHbIE BONIPOCHI:

[loHsiITHE «UEPHOTO SIIUKAY.

Kaxkwe cpenpl BbI 3HaeTe?

Kakue HampaBieHUs UCMIONB3YIOT AJIs aHAINU3a CIIOKHBIX 00BEKTOB?
ITonsTre cUCTEMHOTrO aHaJIHU3a.

TakTUuecKuil U CTpaTeru4ecKuii ypoBeHb CUCTEMHOT'O aHAJK3a.

agbrwbnE
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NEKUUA 9. dakTOpbI MCCNieaoBaHUS CUCTEM

Ipunyun obpamuoii ceazu

Ortot npunnun H. Bunep Ha3zBan «mymioi» kubepHeTuku. [IpuHIMN 0OpaTHOW CBS3H
ClIeZlyeT OTIAMYaTh OT caMoi oOpaTHOi cBsizu. OOpaTHas CBA3b MOJAPa3yMeBaeT HAIMYNE KaHala
U1 miepegadun uHGopMaruu (BO3ICUCTBHSA) OT YIPaBiIsieMOro oObeKTa (C €ro BBIXOAOB) K
ynpasistouiemy. IIpuHumn odpaTHol CBSI3M €CTh IPUHIUI KOPPEKLUH BXOAHBIX BO3AEHCTBUN
B IIpollecce YIpaBlIeHUS Ha OCHOBe HHGOpMAIMM O BBIXOAE YIPABIAEMON CHCTEMBI.
VYipasnsgemas cucreMa BMECTE C PETYJIATOPOM, KOPPEKTUPYIOIIMM BXOJHBIE BO3ACHCTBUS Ha
OCHOBE HCIIOJIb30BaHMsI MH(POpPMAIMU O BbIXOJaxX, 00pa3ylOT 3aMKHYTBIM KOHTYp, KOTOPBIN
HOCHUT Ha3BaHHUE KOHTYpa 00paTHOM CBS3U

X Y

KonTyp oOpaTHOii cBsI3H

S — ympaBnsiemas cucrema R — perynstop
X — BXOJIHBIE BO3AEUCTBUAA Y — BBIXOJ
RY — koppekrtupyroiue Bo3aeicTBUs

[TpuHuMn oOpaTHOM CBSI3U — 3TO YHUBEPCAJIbHBIM MPUHLIUI YIPABIECHUS, T03BOJISIOMIUI
B U3MEHSAIOIIENCS Cpele NOCTUraTh 3aJaHHOM Lenu. B 3aBuCMMOCTH OT XapaKTepa caMoH LeNn
BBIJIETISIIOT TIOJIOKUTENbHBIE U OTPULIATEIbHbIE OOPAaTHBIE CBSI3U.

OrpunarenbHass oOpaTHasi cBfA3b — oOOpaTHas CBS3b, NpEJHA3HAYEHHAs IS
HOJ/IEP)KaHUSI CUCTEMBI B 3aJIaHHOM COCTOSIHMM (IIpY HEM3MEHHOM 3HAU€HHUH OIMCHIBAIOIIUX €€
napameTpoB), T.e. JUIS JOCTHMIKEHHS TaK Ha3bIBA€MOW MONTOBEYHOW 1enu. B TexHumyeckux
YCTPOMCTBAaX JIOAM HAYajdd HCIHOJb30BAaTh 3TOT NPHHLHMII 3aJ0JII0 J0 BO3HMKHOBEHMS
KHOEpHETUKH U BOBHUKHOBEHHUSI CaMOT0 MOHATHUS «OTpHIlaTelbHas oOpaTHas cBsA3b». [Ipumepom
MOJKET CIIY)KMThb pPEryjisiTop Yarra, Lelb KOTOPOro — OOeCHeYUTh IMOCTOSHCTBO CKOPOCTHU
BpalllcHUsl Baja JABUrareis BHYTPEHHEIO CrOpaHMs, NapoBOM MamuHBl M T.A. B kuBOM
OpraHu3Me C IMOMOIIBI0 OTPULIATEIbHBIX OOPATHBIX CBSA3EU MOANEPKUBAIOTCS (PU3HOIOTHUECKHE
KOHCTaHTHI (TeMIepaTypa Tella, KpOBsHOE JIaBJICHUE U T.11.).

DOKOHOMHKA, TpEACTaBIsAomas Cco0OM CIOXKHYIO cucTeMy, o0JajaeT pa3BUTHIM
MEXaHU3MOM OOpaTHBIX cBsi3eil. OAHAKO, B CBSI3U C TEM, YTO B 3KOHOMHUYECKHMX CHCTEMax
MPAKTUYECKH OTCYTCTBYIOT «IOJTOBEYHbIE)» ILI€NHU, T.€. e B BUAE MOJACPKAHUS HEKOTOPBIX
napaMeTpoB Ha 3a/JlaHHOM YpPOBHE, OCHOBHOM THI OOpaTHBIX CBsI3eéH B OSKOHOMHUKE —
MOJIO’KUTENbHBIE.

Ioso:xxuTeIbHAsE 0OpaTHAsA CBSI3b — OOpaTHAs CBs3b, PeAHA3HAYCHHAS /IS IIepeBojia
CHUCTEMBI B HOBOE COCTOSIHHE, KOTOPOE 3aBUCUT OT CJIOXHBIIEHCS KOHKPETHOM CHUTYyalluH, T.€.
JUISL TOCTHIKEHUS TEKyLed (MEHSIOIENcs, KOHKpeTU3upyomeica) nenu. Tak, rosomaromui
BOJIK, JIOTOHSIS OBIlY, H3MEHSET, KOPPEKTUPYET MapLIpyT CBOEro JBMKEHHS Ha OCHOBE
[OJIy4aeMoOil uepe3 oOpraHbl UYBCTB OCBEJAOMHUTENIbHOM uHpopMmanuu. B TexHmueckux
YCTPOMCTBAX MOJOKUTENbHAs 0OpaTHasl CBSI3b MCHOJB3YETC Ui YBEIMYEHUS KO3PQuIirenTa
UX Nepeiad.
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KpOMe TOro, ITOJIOXKUTCIbHAA 06paTHa;1 CBA3b SABJIACTCA HpH‘IHHOfI TaK Ha3bIBA€CMbIX
IPOLIECCOB CAMOBO30YXI€HUS, KOTOPBIE MOT'YT U HE CIYXKHTbh JOCTHKEHHIO LIEIIH.

[TonoxutensHast oOpaTHasi CBA3b SABISETCS OOJee CIIOKHOW, ueM oTpuiarenpHas. Ha
OCHOBE OTPULATENIBHBIX OOpPATHBIX CBSI3€M YIpPaBIEHHE OCYIIECTBIAETCS IO JIOCTaTOYHO
KECTKOH (HEM3MEHHOH) MporpamMMe, MpU YIOPaBICHUM HA OCHOBE IOJIOKHUTEIBHBIX OOpPaTHBIX
CBsi3el MporpaMma He J0JKHA ObITh )KECTKOM.

3akon Heobx00umo2o pazHooopasus

[To ompexnenenuto Y. DuIOM, YKCIO PAa3IMYHBIX COCTOSIHUN CHCTEMBI WIH JOrapupm
ATOTO YMCIIAa MO0 OCHOBAaHUIO 2 e€CcTh pa3HooOpa3me cucreMbl. CricTeMa B CBOEM IOBEICHHU
MOYKET IPUHUMATh Pa3JIMUHBIC COCTOSHHUS, 3HAYCHUS €€ IMapaMeTpoB MOTYT MeHsThbcs. OHaKo,
BCJIE/ICTBUE KAKUX-JIMOO YCIOBUH, OrpaHUYEHUN, BHYTPEHHUX CBOMCTB CHUCTEM U T.II. U3 BCEX
TEOPETUYECKH MBICIIMMBIX COCTOSIHHW TPAKTHUYECKH PEaTM3yeMbIMH OKAa3bIBAIOTCS MCHBIIICE
YHUCIIO COCTOSHUK. Takoe yMEHBbIICHHWE 4YHClia BO3MOXKHBIX COCTOSHUU €CTh OrpaHU4YeHue
pa3HooOpa3us. Beskuii 3aKk0OH MPUPOJIBI €CTh OTPaHUYCHUE Pa3HOO0Opa3usl, MOCKOIBKY M3 BCEX
MBICJIUMBIX COCTOSIHUU CBSI3BIBAEMBIX UM O6T)€KTOB OH YKa3bIBacT O6J'IaCTB PCAJIBbHO BO3MOXKHBIX
UX COCTOSIHUH, MapaMeTpoB, GopM u T.11.

3amaua ympaBieHUST €CTh 3aJada OTPAaHWYEHHUs pa3zHooOpasus, uOO yIpaBieHHE
OCYILECTBIISICTCS C IEJIbI0 TPHUBEICHUS CUCTEMBbI B HEKOTOPOE 3a/laHHOE COCTOSHHE |
MOJJCPKAaHUE ITOTO  COCTOSHUA.  Y.Ombu  chopMmynupoBal 3aKOH  HEOOXOIHMOI0
pa3Hoo0pa3usi, KOTOPBIA YTBEPXKAAET, YTO OrPaHMYCHUE Pa3HOOOpa3us B TOBEICHHUU
YIpaBIIeMOro OOBEKTa TOCTUTACTCS TOJBKO 3a CYET YBEIMUYEHHsI pa3zHooOpasusi opraHa
yrpagsieHus. M Gosiee TaKOHUYHO: TOJIBKO Pa3HOOOpa3ue MOKET YHUUTOXKHUTH pa3HOOOpasue.
DTOT 3aKOH HMeEET q)YHHaMCHTaJH)HOC 3HA4YCHHUEC, B YaCTHOCTHU, OH YCTAaHABJIMBACT, UYTO
3¢ (EKTUBHOE YIPABICHUE B CIIOKHBIX CHUCTEMax HE OCYIIECTBHUMO C IOMOIIBIO «IIPOCTHIX)
CpPEICTB.

Hpth;un «YEepHOoco AuuKka»

«YepHbIli SIUK» - CHCTEMa, O BHYTPEHHEW OpraHM3alUy ITOBEIEHUS KOTOPOH
CBEJICHUN HET, HO CYIIECTBYET BO3MOXKHOCTb BO3JEHCTBHUS Ha €€ BXOIbI, U BOCIPUHUMATH
BO3JCHCTBUS €€ BBIXOLOB. MeETOJ «4epHOro sIIMKa» 3aKJIIOYaeTcss B TOM, YTO CHUCTEMa
U3y4aeTCsi HE KaK COBOKYIIHOCTb B3aUMOJCHUCTBYIOLIUX DJIEMEHTOB, a Kak HEUYTO ILEeNoe
(HegenuMoe), B3aUMOJICHCTBYIOIIEE CO CPEJON Ha CBOMX BXOJAaxX M BbIXOoAax. MeToj «4epHOro
AIIKMKa» MPUMEHUM B Pa3JIMYHBIX CUTyalHsX. Bo-IEepBBIX, KOHCTPYKIUS CUCTEMBI MOXKET HE
MHTEpecoBaTh HaOII0JaTeNs, KOTOPOMY Ba)XHO 3HAaTh TOJBKO MOBEIEHUE CUCTeMbI. Tak, mpu
NOJIb30BAaHUU TEJIEBU30POM HOBOM MapKu, NHpU OTCYTCTBUM KOHCTPYKLIMHM, HaOIr0AaTeNb
Ha3HA4YC€HHE TOTO WJIM MHOTO PETYIATOpA IO TOMY BO3JIEHCTBHIO, KOTOPOE OH OKa3bIBacT Ha
(GYHKLIMOHUPOBAHUE TeNeBU30pa. B 3TOM ciydyae TeneBU30p — «UEPHBIM SIIMK», U3MEHEHHE
MOJIO’KEHHUS PETYIATOPA — BXO/AHBIE BO3/IEUCTBHUS; 3BYK, N300paK€HUE — BBIXO/BI.

Bo-BTOpPBIX, 3TOT METOJ HUCIOJIB3YETCS NPU HEIOCTYIIHOCTH BHYTPEHHMX IIPOLIECCOB
CUCTEMBI Uil uccienoBaHus. Hampumep, m3ydeHue OEATEIBHOCTHM MO3ra, M3Y4EHHE HOBBIX
JIEKapCTBEHHBIX CPEJIICTB.

B-TpeTpnx, MeTON «4EPHOro SIIMKa» HCHOJB3YETCS IPHU HCCIEIOBAHUHM CHCTEM, BCE
AIIEMEHTHI U CBSI3U KOTOPBIX B MPHHLHUIE JOCTYIHBI, HO JINOO MHOTOYHCIIEHHBI U CIOXHBI, YTO
OPUBOJUT K OrPOMHBIM 3aTparaM, JHMOO H3y4eHHE HEIOIMYCTUMO 10 KaKUM-HOOo
coobpakenusiM. [IpumepamMu MOTYT CIy>KUTh MpPOBEpKa HAa TOTOBHOCTH K 3kcruryaranuu ATC,
KOTOpasi IPOBOJUTCS IIyTEM «IIPO3BAHMBAHMSA», a4 HE HENOCPEICTBEHHOW NPOBEPKON BCEX
OJIOKOB, CXeM M T.I., U TPOBEpPKa NEHCTBUS CEKPETHOro mnpubopa, pa3OUpaTh KOTOPHIA B
MIOJIEBBIX YCIIOBHSX 3alpPEIICHO.
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MGTOI[ «HUCPHOTO AIINKa» 3aKJIIIOYACTCA B CIICAYIOUICM:

1. IlpenBapurenbHOe HAONIOJCHHUE B3aMMOJICHCTBUI CHCTEMBI CO  CPEIOW,
YCTaHOBJICHHE CIHCKAa BXOJHBIX M BBIXOJHBIX BO3ACHCTBUI. BhIfgBIEHHE CYIIECTBEHHBIX
Bo3aelcTBUI. OKOHYATENbHBI BHIOOP BXOJIOB W BBIXOJOB JUIS HCCIEIOBAHUSA C YYETOM
UMEIOLINXCS CPEJICTB BO3JCHCTBUS Ha CUCTEMY U CPEJCTB HAOIIOCHHUS 32 €€ TOBEACHHUEM.

2. BoszneiictBue Ha BXOZIbl CHUCTEMBl M PpErucTpauusi ee BbIXOAOB. B mponecce
U3y4eHHs HaOJII0IaTeIh U «UEPHBIA ALIHK» 00pa3yIoT cUcTeMy ¢ 00paTHOi cBsA3bI0. [lepBuuHbIC
pe3yibTaThl MCCIEOBAHMUSA IPEACTaBIAIOT COOOM MHOMKECTBO Iap: «COCTOSHHE BXOAA;
COCTOSIHME BBIXOZa.

3. VYcraHoBieHHE  3aBUCHUMOCTHM  MEXKAY BXOJOM M BBIXOJIOM  CHCTEMBI.
YcraHoBiIEHHE TaKOM 3aBUCUMOCTH — OJHO3HAYHOW WJIM BEPOATHOCTHOM — BO3MOXHO TOJIBKO B
TOM CJIy4ae, €CJId CHCTEMa B CBOEM IMOBEJICHUH OOHAPYKMBAET OrpaHUYCHUE pa3HO0Opasusl.

[To mepe uccienoBaHusi CUCTEMBI U Bce Ooiiee TITyOOKOrO IMPOHHUKHOBEHUS B CYTh
MPOUCXOAAIIMX B HEHW TPOILECCOB HEOOXOIUMOCTh B HCIIONB30BAHUU «UYEPHOTO SITUKAY
OTHajacT.

KOHTpOJ’ILHbIe BOIIPOCHI:

Uro Takoe «puHLUII OOpAaTHOM CBS3U»?
OtpunarenbHas oOpaTHasi CBSI3b.
[TonoxxurenbHast oOpaTHas CBA3b.

[ToHsATHE 3aKOHA HEOOXOUMOIO Pa3HOOOPA3HUS.
Urto Takoe NPUHIMI «4EPHOTO ALIUKa»?

arONE
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NEKUUA10. MeToabl, CUCTEMHBbIE XapPaKTEPUCTUKN N (PYHKLIMU CUCTEM

Ipunyun moodenuposanus

B ocHoBe MonenmpoBaHus JIEKUT METOJ aHaJIOrHil. AHalOrus — mojmoodue, cXOoACTBO
MpPEJAMETOB B KAKUX-IMOO NpPHU3HAKAX, OTHOLICHUSX. YOEAMBIINCh B aHAJOTHUYHOCTH JABYX
00BEKTOB, MPEANONAraloT, YTO (PYHKIHMHU, CBOWCTBA OJHOTO0 OOBEKTA MPUCYIIH U JIPYTOMY
00BEKTY, IJIsI KOTOPBIX OHU YCTAHOBJICHBI.

MeTtoa aHAJOTHH COCTOMT B TOM, YTO U3Yy4aeTCs OAMH OOBEKT — MOJEIb, & BBIBOJBI
NEPEHOCATCS Ha JPYrod — opurnHal. VHade ToOBOps, aHAIOTHS — BBIBOA OT MOJCIH K
OpUTHHAITY.

Monenu co3marorcsi cambie pasHbie. [ paguueckas Moueiab — 00BEKT, T€OMETPHUYCCKH
nooOHbIN opuruHany (rpadudeckas kaprta). @PYHKYUOHANbHASL — OOBEKT, OTOOpaKaroIIUi
NOBEJICHHE OpWUTHHATa (Jr00ast JedcTByromas Mojens). Cumeonuueckas — BBIpaXaercs ¢
MOMOIIBI0 a0CTPAKTHBIX CUMBOJIOB (mporpamma mis DBM). Cmamucmuyeckas — ONHACHIBAET
B3aUMOJICHCTBHE MEXIY 3JEMEHTaMH, HMEIoIIee CIIydaiHbld XapakTep (cxema bepHymm).
Onucamenvhas (OECKPUNITUBHAS) — CIIOBECHOE OINMCAaHUE, CPAaBHUTEIbHBIE XapaKTEPUCTHKU
(pasnuuHble onpeneneHus). Mamemamuueckas — COBOKYITHOCTh YpaBHEHHMU WJIM HEPABEHCTB,
TaOJUIIBI, MATPHUIIBI M JIPYTHE CHOCOObI MAaTeMaTHYECKOTo ONMHCaHWs opuruHana. CTposTcs
CMEIIaHHBIC MOJICIIH.

Mopnenp Kak HUHCTPYMEHT MCCIEAOBAaHUSA, I103BOJSET HA OCHOBE pPEryJIHPOBaHUS
VCXOJHBIMU ITapaMeTpamu, NMPEANOI0KEHUAMHI IIPOTHO3UPOBATh MOBEJACHUE cUCTeMbl. Monenb
MOKET OBITh MCIIOJIb30BaHA B KAaueCTBE MHCTPYMEHTA MJii KOHTPOJIA 3a JE€ATEIbHOCTBIO
CHUCTEMBl, B KauecTBe cpeacTBa oOyuyeHus. Kpome Toro, mozenb sBISETCS CPEICTBOM
«yIOpouUIeHMs» 00BEKTa U €ro U3y4eHUs, IOCKOJIbKY MO3BOJISET UCCIEA0BATh CUCTEMY C TOUKHU
3pEHUs €€ CYLECTBEHHBIX XapaKTePUCTUK, a0CTparupysch OT MOOOYHBIX BIUAHUH cpenbl. Cpenu
METO/I0B YIPOIIEHHSI MOXHO Ha3BaTh:

e lcxiroueHue U3 pacCMOTPEHUS Psla IEPEMEHHBIX:

a) UCKJIFOUEHUE HECYIIIECTBEHHBIX;

0) arperupoBaHue;

e lI3mMeHeHHe NPUPOIbl IEPEMEHHBIX:

a) pacCMOTpPEHUE MEPEMEHHBIX KaK KOHCTAHT (HapuMep, IyTeM 3aMEHbl CIIy4aiiHON BETUYHHbI

€€ MaTeMaTHYEeCKUM OKU/IaHUEM);

0) paccMOTpeHHE AUCKPETHBIX BEJTMYNH KaK HETIPEPhIBHBIX, 1 HA000POT;

e lI3MeHeHMe XapakTepa CBS3M MEXAYy OJJ€MEHTaMHM (Hampumep, 3aMeHa HEJIMHEHHbIX
3aBUCUMOCTEH Ha JIMHCHHBIC);

e lI3MeHeHHe OrpaHUYEeHUN — CHATHE W BBEJICHUE HOBBIX.

Kaxnas cucrema B3auMMOJEHCTBYET ¢ cHcTeMaMM 0ojee BBICOKOTO YPOBHS, C CHCTEMaMH
OJIHOTO YPOBHS C JIaHHOM (mapajuleNbHBIMM WM TOPU3OHTAJIBHBIMHM) M C CHUCTEMaMH Oojee
HU3KOTrO ypoBHs. Takoe B3aMMOIEHCTBUE OCYIIECTBISAETCA I[OCPEACTBOM BHEIIHUX CBS3EU
CUCTEMBI, KOTOpBIE MOAPA3JEISIOTCS Ha BXOJHBIE U BBIXOJHBIE MapaMeTpbl (BXOJ U BBIXOH).
Takum oOpa3zom, mro0asi cucTeMa MMeeT BXOJ — MaTepuaibHble KOMIIOHEHTHI, WH(pOpMaIus,
SHEpPruss © T.JA., KOTOpbIE, TMOJABEPrasCh OIPEIACICHHBIM BO3ACHCTBUSAM B CHCTEME,
npeoOpa3yroTcsl B BBIXOJ, KaK pe3ysibTaT 00pabOTKH 3JIeMEHTOB BXoja. Bxoa xapakTtepusyercs
BO3JICHCTBUEM BHEUIHEHN CPENIbl HA CUCTEMY, BBIXOJl — CUCTEMBI Ha BHEIIIHIOIO CpPEAY.

[Ton mpoueccopoM MOHNMAETCS B OOIIIEM BHJIE BCE TO, YTO MPEOOpa3yeT BXOJ B BBIXOI,
OH TpejicTaBisieT co00i eIMHCTBO BCeX MapaMEeTPOB: IOCIEIOBATENLHOCTH, OCHAIICHUS,
Karaau3aTopa u CyObeKTa Tpy/a.

IlocsienoBaTeIbHOCTL TIPEJCTABISIET COOON TOPSAIOK, MpaBuia MpeoOpa3zoBaHUS
DJICMCHTOB BXO0O/1d B DJICMCHTHI BbIX01d CUCTECMBI.
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Karaim3arop — MHOXKECTBO KOMIIOHEHT JIFOOOH MPUPOJBI, CTUMYJIUPYIOIIUX MPOLECC
peanu3anu  (QYHKIMHA CHCTEMBl. OJTO MOTYT OBITh MaTepHajbHble, HH(POPMAIHOHHbIE,
COLIMOJIOTHYECKUE, OpUIMYecKue (AaKTOpbl, a Takke (PaKTOpbl, CBS3aHHBIE C METOJAaMHU U
HaMpaBJICHUSIMH Tpollecca NPUHATHS petieHui (POopMBI U METOIBI CTUMYJIMPOBAHUS, HAYYHAsS
opraHu3anysl TpyAa M T.J.) IOCKOJbKY KaTajJu3aTop CBA3aH, MPEXJ]E BCEro, ¢ CyObEKTUBHBIM
WIN 4€JI0BEYECKUM (PaKTOPOM CHCTEMBI.

Cy0beKT Tpyaa — 041, YYaCTBYIOIIKE B IPOLIECCE MPEoOpa30BaHMs FIEMEHTOB BX0a
B DJIEMEHTHI BBIXOJIA.

JUia KaxXAaoW U3 4YeThIpeX CHUCTEMHBIX XapaKTepUCTUK BbLACHSAIOT 4 mnapaMerpa
U3MepeHus: GU3NIECKOe, JTMHAMUYECKOE, KOHTPOJIBHOE, TPOrHO3UPYEMOE.

dusnyeckoe HU3MEpEHHE — ONUCAaHWE (PU3MUYECKMX CBOMCTB M 3KOHOMHYECKOTO
Ha3zHaueHus 31eMeHToB. OTpaXxkaeT pa3mep, COCTaB, (JOpMy, BHEIIHUI BUJI U T.I1.; XapaKTE€pU3yeT
¢u3nUecKyro CTOpoHy (PyHKIIMOHUPOBAHUS (TOHHBI, CYTKH, PYOJIH).

JuHamMu4yeckoe u3MepeHre — Mepa (PU3MUECKOr0o U3MEPEHUsI M0 KaKJOW CHUCTEMHOMU
xapaktepuctuke. OOBIMHO  JMHAMUYECKOE H3MEPEHHE  CBS3BIBACTCS €  HM3MEpEHUEM
COOTBETCTBYIOILIMX XapaKTEPUCTUK BO BPEMEHU (MHTEHCUBHOCTb, YAEIbHBIN BEC, TEMIIbI U T.I1.).

KonTposibHOEe u3MeEpeHHME — OINKMCAHME TOYHO  YCTAHOBJIEHHBIX  3HAYCHHI
(HOPMATHUBHBIX, STAJIOHHBIX), C TOMOILIBIO KOTOPBIX MOXHO OIpPEIeINTh, KaK cHUCTeMa

(GYHKIIMOHUPYET.

IIporHo3upyemoe M3MEPEHUE  OINUCBHIBAET  COCTOSHUE  KaXJAOW  CHUCTEMHOM
XapakTepucTuku B OyaymeMm. [lpu 3ToM MOryT OBITH HCHOJB30BAaHBI PA3TUYHBIE METOIbI
MIPOTHO3UPOBAHUS:

®  METOJI PKCIIEPTHBIX OLEHOK;

KOPPEJSIMOHHBIN U PerpecCUOHHBIN aHANN3 (BBISBJICHHE CKPBITHIX (PaKTOPOB);
Moponoruuecknii ananu3 (pacujaeHeHHe Ha YacTH C MOCIEIYIOIIUM CHHTE30M);
CE€TCBbLIC MCTO/bI,

TEOPUS NPUHATHS PEIICHUN U JP.

Takum oOpa3om, mo0as cucTeMa MOXKET OBbITh ONKMCaHa YEeTHIPbMS CUCTEMHBIMU
XapaKTepUCTHUKAMU, KaXJ1asl U3 KOTOPBIX UMEET YEThIPE U3MEPEHUSI.

Matpuna CHUCTEMHBIX XapaKTEpUCTHK MOXET paccMaTpuBaTbCsi B KayeCTBE
MH(OPMALIMOHHON MOJIENIN CUCTEMBI, KOTOpasi MO3BOJISIET ONPEIEIUTh YPOBEHD U I0CTaTOYHOCTh
3HaHUH 00 0O0BeKTe ucclenoBaHus. 3arojIHeHHe CTOoNOIa, CBA3aHHOTO C IPOTHO30M,
XapaKTepu3yeT TEHACHIMHU B (YHKIMOHUPOBAHUM CHUCTEMBI, a KOHTPOJIbHBIE H3MEpPEHUs —
YPOBHHU 3P (HEKTUBHOCTH IO Pa3IUYHBIM ITapaMeTpaM.

KoHcTpykTHBHOE OmpesneneHne XapakTepu3yeT 0ObEeKTUBHO CIOXKUBIIYIOCS CUTYalUIO
B CUCTEME M €€ MOTEHUUAIbHYI JUHAMHKy. Peanuzanus cTparerum CHCTEMHOIO
MIPOEKTUPOBAHUSI MTO3BOJIUT BHIOpaTh ONTHUMAJIBLHOE HAIPABIEHUE PAa3BUTHUS CUCTEMbI, Hanbosee
OMu3Koe K STAIOHHOMY. BakHEHIIMM, OCHOBOIIOJIATAIOUIMM JTAaloM IPH 3TOM  SBIISETCS
onpezeneHue (QYHKIUU CHCTEMBI, KOTOpas SIBISETCS CHCTEMOOOpa3yrollel XapaKTepUCTUKOM.
OT0 03HayaeT, YTo OT BBHIOOPA OYAYT 3aBUCETh BCE XapaKTEPUCTHUKU U MapaMeTphl CUCTEMBI: ee
CTPYKTypa, CHCTeMa CBsi3ed, HHQpopMaius, yIpaBleHue U, HakoHel, 3((EeKTHUBHOCTh €€
(YHKIIMOHUPOBAHUS.
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MaTpuua cHMCTeMHBIX XapaKTePHCTHK

3MepeHue dusuveckoe JAunamunyeckoe | Konrpossnoe | [Ipornoznoe
XapakTepucTuka

DOyHKuus

Bxoa

Beixoxg

IHocaenoBaTe/IbHOCTH
OcHaleHue
KaranmzaTop
Cy0BeKT Tpyaa

IIpouec-
cop

Mooenuposarnue ¢hynkyuu cucmemoi

OYHKIUA ~ SIBJISETCS  OCHOBHOM  CHCTEMOOOpA3yIOIEH  XapaKTEPUCTHUKOH, YTO
onpeneNnseT BaXHOCTh €€ MpaBWIBHOW W TOYHOH ¢opmynupoBku. Hemb3s mornaratb, 4TO
GyHKLUs ompeleneHa, Jaxe ecld CHUCTeMa CYLIECTBYeT M Xopoulo u3BectHa. IIpu OGosee
IyOOKOM — aHaJIM3€ MOXET OKa3aThCs, YTO CHCTEMa B pe3ylbTaTe ONpPEEICHHbIX
B3aMMOJICHICTBUI BBINIOJHSET KaKylO-TO HE CBOMCTBEHHYIO €l (DyHKLUIO, a HE Ty, paJud KOTOPOH
cucTeMa cosfaBayack. Tak, B yCIOBHX AeuunTa HCKaKaeTcs: (QYHKIHS TOPTOBJIH, CBSI3aHHAS C
YJIOBJIETBOPEHUEM MOTPEOUTENBCKOIO cpoca. B Takux yclIOBHsIX TOProBisl HAaUMHAET paboTaTh
IIPOTUB IOKYyHaTelsi — COKPbITHE TOBapa, CHEKYJSILMs, ycyryoineHue neduuura, a MUHOTIA U
psIMOi caboTax.

BrusiBiienne (QyHKIMM CHCTEMBI — CIIOKHBI TBOPYECKUH IPOLECC, KOTOPBIA MOMKET
OCYILECTBIIATLCS PA3IMYHBIMU CIIOCOOAMU: METOAOM OSKCIEPTHBIX OLIEHOK, C IIOMOIIBIO
METOJMKH TIOCTPOCHHUSI TaK HAa3bIBAEMOTO «JIepeBa LieJei», Ha OCHOBE MeToJa HeQOpMaIbHBIX
JUCKYCCHH MJIM UTPOBBIX IPOLIEAYD.

3azaya yCIOXKHSIETCS T€M, 4TO OOBEKTAaMHU MCCIEJA0BaHUS B SKOHOMHUKE SIBJISIOTCS, B
OCHOBHOM, OOJIBbIIME U CJIOXHBIE CUCTEMBI, (PDYHKLIUU KOTOPBIX HE MOJAAIOTCS OJHO3HAYHOMY
omnpeneneHuto. Takue cucTeMbl MONMUQYHKIMOHANBHBL, T.€. UM MPUCYLIH HECKOJIBKO (DYHKIIMMA.
OcTaHOBHUMCS Ha HEKOTOPBIX METO/AX BBISIBICHUS (QYHKIUH.

Hrposass npoueaypa BbIsBICHUS (QYHKIMI OCYIIECTBISIETCS C IMOMOIIBIO J€I0BOM
urpsl CA®O — Cuctemubiii Ananuz @ynkiun O6bekta. Bkpatiie ee cyTb U OCHOBHas ujaes
CBOJIAITCS K CIEYIOLEMY.

Bosbiime cioxHbIe CHCTEMBI HE TOJIBKO MONU(YHKIIMOHABHBI, HO U MOJUCTPYKTYPHBI,
YTO O3HAYAET BO3MOXKHOCTh peaM3alluy OJHOU U TOM K€ (PYHKIIMU pa3IUYHbIMU CTPYKTYpamH,
XOTS U C pa3HOW cTeneHblo APPEeKTUBHOCTH. Tak, U3MEPSTh BPEMS MOKHO 3JIEKTPOHHBIMH,
MeXaHUYECKUMHU, TECOYHBIMH, BOJISTHBIMHU, COJIHEYHBIMH U IPYTHMH YacaMH.

OnHa U3 KOMaHJ BBIOMpAaeT HEKOTOpPbIM 0OBEKT M mpeiaraeT (HOpMYIUPOBKY €ro
¢byuknuil. Mx 3amaua — chopMynupoBarh (YHKIUIO Tak, yTOObl (OPMYyIUPOBKA KaK MOKHO
6osiee TOYHO OTpaxaja HeOOXOAMMOCTb UMEHHO 3TOro oObekTa. 3aTeM BblOpaHHas (YyHKLUS
nepesaeTcsi BO BTOPYIO KOMaHJy, 3aJadyell KOTOpOHl sIBisieTcs Ha3BaThb KaK MOXKHO Ooubllie
00BEKTOB, CHUCTEM, KOTOpPbIE MOAXOJAT O] AaHHYIO (OpMyIUpoBKY. Jls ycuieHuss urpoBoro
MOMEHTa 3a KaXIbli OOBEKT MOTYT HA4YHCIATHCA Oaluibl, B CIIOPHBIX CIIydasx MPOUCXOAUT
oOcyxeHue.

Janee cnucok OOBEKTOB TMepefaercs B MEPBYIO KOMaHIy, KOTOpas KOpPPEKTHUpPYET
(bopMynHpOBKY (PYHKIIMHU C YUETOM MOTy4eHHOro crnucka. CKOppeKTupoBaHHas (GOpMYIHpPOBKa
CHOBa IepeaeTcsi BO BTOPYIO KOMaHy, Ilie K Hell nmoadupatotcs cucteMbl. U Tak ganee mo Tex
nop, noxa GpopMynupoBka GyHKIHUU HE OYAET COOTBETCTBOBATh MMEHHO BHIOPAHHOMY OOBEKTY.
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Hanpumep, mepBasi rpymnma mpejiaraet (QYHKIHIO: «pa3orpeBarh MHINY». Bropas
rpymmna  (GopMUpPYET CIeIyIOIIUH CHHCOK OOBEKTOB: Ie€YKa, MPHUMYC, Tra3oBas ILTUTA,
AJIEKTPOILINTA, KOCTEP, CKOPOBAPKA, IIEKTPOIICYb, TPHIIb, KepOCHUHKA (9 00BEKTOB).

[epBas rpymmna: «1oorpeBaTh MUILY B IIOXOIHBIX YCIOBUSIXY.

Bropas rpynna: npumyc, KepocuHka, koctep (3 o0bekTa).

[lepBass rpynma: «ImomorpeBaTh MHILY B MOXOJIHBIX YCIOBUSAX MPU OTCYTCTBHHU
TEXHUYECKHUX CPENICTBY.

Bropas rpynmna: kocrep (1 00beKT).

Ilone3Ho Takke BBIIBHTH BO3MOXKHBIC CBSI3H MCXKOY (bYHKI_II/IHMI/I, dHaJIn3 KOTOPBIX
6YI[CT CIIOCOOCTBOBATh BBISBICHHIO HOBBIX JOIIOJIHUTCIIBHBIX <GKEJIATCIIbHBIX) q)YHKI_II/If/’I u
YCTPAHCHUIO JIMIIHUX. 3aBUCUMOCTh (1)YHKI_II/II>'I MOKET OBITh BBIIBICHA H npeacraBj€Ha Ha
OCHOBC UCIIOJIB30BaHUA METOZA «ACPCBa LICTICH.

«/lepeBo mesei» mnpenacraBiser CcoOOM  YHOPSIOYCHHYIO HEpPApXHI0  IICJICH,
BBIPQXAIONIYI0O HUX CONOJYMHEHHOCTh M BHYTPEHHUE B3auMocBs3u. JlepeBo menei -
CUCTCMATU3UPOBAaHHAd 3allMCh BCCX H606XOI{I/IMBIX COCTaBJIAOIINX IJIA p€ain3alun (1)yHKIII/II/I

OCHOBHBIM COJIEp’)KaHUEM ITOCTPOCHHUS JIepeBa Lieiel SBISETCs Mepexo]] OT IN100aIbHON
LeJIM K COBOKYMHOCTH Oojiee MeJKUX mnoaueneil. Ero mocrpoeHne OCHOBAHO Ha CIIEAYIOIIMX
ITOJIOKCHU X
e (opmupoBaHUe (QYHKIUH JTH000H XO34HCTBEHHOM CHUCTEMBI OIpEleseTcs] HeIMU
crcTeMbl OoJiee BBICOKOTI'O YPOBHS;
® [IeIM BBICIIMX YPOBHEH JIOCTUTalOTCS HE HENOCPEACTBEHHO, a Ha OCHOBE
JNOCTUKECHMS TTOALIEIIEH;
® [ICJIb CUCTEMBI HW)KHMX YPOBHEM HEPAPXUU SABIISIETCS OJHOBPEMEHHO CPEACTBOM,
PECYPCOM CHCTEMBI BBICIIETO YPOBHS,
® CpeacTBa AOCTMKCHMS LIEIH SIBJISIFOTCS €€ MOJALEISAMU M CTAHOBATCS LEISAMHU IS
HIDKECTOSLINX YPOBHEM;
e 1Ipu mepexoje Ha J000H MOCIeaYIONNI HUKHAN YPOBEHb UEPAPXUU UMEET MECTO
JeTalnu3alus U pa3yKpylnHEeHUe LeeH;

[TocTpoenue nepeBa 1eneit TpedyeT CoOII0ICHUS CISTYIONINX TPEOOBaHUI:

e r00as 1eNb BEPXHETO YPOBHS JOJDKHA OBITH TPEACTABJICHA B BUJE TMOJIETEH
CJIENYIOLIETO YPOBHS TaKUM 0O0pa3oM, 4TOOBI OOBEAMHEHHUE TOHSATHSA TMOJIeNeH
MIOJIHOCTBIO OTIPEIEISIIO OHATHE UCXOTHOM LIeNu;

® B JCPCBO ueneﬁ HC OOJIKHBI BKIIIOYAThCA AJIBbTCPHATUBHBIC CIIOCOOBI JOCTUKCHUA
meJei;

® [IeJIM OJJHOTO YPOBHS JOJDKHBI OBITh COMOCTABUMBI 110 MaclITady U 3HAYMMOCTH.

KOHTpOJIbHI)Ie BOIIPOCHI:

ITonsiTHE METOIa aHAJIOTHH.

Kakwne Mogenmn MeToga aHanoruii BeI 3HaeTe?
Kakue MeToabl MporHo3upoBaHusl Bbl 3HAETE?
Uto Takoe MaTpuila CACTEMHBIX XapaKTEPUCTUK?
UTto Takoe «I1epeBo Leaeii»?

agbrwpnE
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Nekuusa 11. NMNoHaTne mogenn. Tunbl mogenen B CAICTEMHOM aHanu3e

Mooenu n moodenuposanue OOBESAUHSIIOT CIEIUAIMCTOB PA3IMYHBIX 00IacTel, paboTaroNIMX HaJ
pELICHHEM MEXIPEJAMETHBIX MPOOJIeM, HE3aBHCUMO OT TOTO, IJI€ 3Ta MOOelb U PEe3yabTaThl
Mmooenuposanusi OyIyT MPUMEHEHBI. BUT MoOenu W METOIbI €0 UCCIeTOBAHUS OOJIbIIIE 3aBUCST
0T UH(POPMAIMOHHO-JIOTHUECKUX CBSA3EH 3JEMEHTOB U IOJCHCTEM MOJCIMPYEMOW CHCTEMBI,
PECYpCOB, CBS3EH C OKPYKCHHUEM, HCIIOJIB3YEMBIX MPH MOOCIUPO8aAHUU, & HE OT KOHKPETHOMN
PUPO/IbI, KOHKPETHOTO HATIOJTHEHUS! CHCTEMBI.

[Toctpoenne modenu - cucTeMHast 3aj1a4a, TpeOyroas aHajan3a U CUHTE3a MCXOIHBIX TaHHBIX,
THIIOTE3, TEOPHUH, 3HaHUI cnennanucToB. CUCTEMHBIN MOAXO/] MTO3BOJISIET HE TOJIBKO TOCTPOHTH
MoOenb pealbHOW CUCTEMBI, HO M HCIIONB30BaTh 3Ty Modelb Uil OLCHKH (Hampumep,
a3 exTUBHOCTH yIpaBiIeHUs, GYHKIIMOHUPOBAHUS) CUCTEMBI.

Mooens - 00BEKT WM ONHCaHHUE OOBEKTa, CHCTEMBI Il 3aMEIICHUS OJIHOW CHUCTEMBI
(T.e. OpUrHHANA) JPYrol CUCTEMOH JJIS JIYIIero M3y4YeHUs OPUTHMHAIA WIM BOCHPOHM3BEICHUS
KaKuX-1100 ero cBOMCTB. Mooens - pe3ynbTaT OTOOpaXEeHHs OJIHOM CTPYKTYpHI (M3y4eHHOM) Ha
Ipyryto (ManousydeHHyro). OtoOpaxas QU3NYecKylo cucTeMy (0OBEKT) Ha MaTeMAaTUYECKYIO
cucreMy  (HampuMmep, MaTeMaTHYECKWUH  amnmapar  ypaBHEHHI), TONy4uM  (H3HKO-
MaTeMaTHUECKYI0 MOOelb CUCTEMBl WM MAaTeMaTHYECKYI0 MoOenb (HU3MYECKOHW CHUCTEMBI.
JIrob6ast MoOenb CTPOUTCS M UCCIEAYETCS IPH ONPENEICHHBIX JTOMYIIEHUIX, THIIOTE3aX.

[Tpumep. duszmonornyeckass CucTeMa - CUCTEMa KpOBOOOpAIEHUS YEJIOBEKA - MOIYUHSACTCA
HEKOTOPBIM 3aKOHaM TepMOAMHAMUKH. OTNHCHIBas 3Ty CHCTEMY Ha (DU3MYECKOM S3bIKE 3aKOHOB,
MOJTydUM  (PU3UYECKYI0, TEPMOJMHAMHUYCCKYIO Modenb (PU3MOIOTHYecKol cucteMbl. Ecmm
3amycaTh 3TH 3aKOHBI HAa MaTeMaTHYeCKOM S3bIKE, HAIPHUMEp, BBIUCATh COOTBETCTBYIOIIUE
TEPMOJMHAMHYCCKHE YPABHCHHS, TO YK€ IMOJYYUM MATEMaTHYECKYI0 MOOelb CUCTEMBI
KkpoBooOpareHusi. HazoBem ee ¢u3nonoro-(pu3nKo-MaTeMaTHICCKON Mooenvo Wi (PU3HKO-
MaTEeMaTUYECKOU MOOebio.

CnoBo mooens (nat. modelium) o3nagaeT mepa, croco0, CX0JICTBO C KaKOM-TO BEIIBIO.

Mooenuposanue 0azupyeTcs Ha MaTeMaTUYeCKOM TEOpUM IOJ00Us, COIJIaCHO KOTOPOM
abCcoIOTHOE 1OI00ME MOXKET MMETh MECTO JIUIIb TPH 3aMEHE OTHOTO OOBEKTa IPYTMM TOYHO
takuM xke. Ilpu mooeruposanuu OonpIIMHCTBA CUCTEM aOCOIOTHOE 1M0100HMe HEBO3MOXKHO, U
OCHOBHAsi 1ENb MOOeIUposanusi - MoOelb JIOCTAaTOYHO XOPOIIO JIOJDKHA OTOOpaXkaTh
(YHKLIIMOHUPOBAHUE MOJICTUPYEMON CUCTEMBI.

MoxHO TmpHBecTH Takyl Kiaccuukanuioo Mojaenel. Moodenu ObIBalOT TpeX THUIIOB:
no3HasamenbHvle, NPpazmMamudeckue U UHCMpYMeHmanibHbule.

Ilosnasamenvnas modeny - Qopma opraHuzallid M TPEACTABICHUS 3HAHUM, CPElICTBO
COCIMHEHUS] HOBBIX U CTapbIX 3HaHWUU. [lo3Hasamenvhas moolenb, Kak MPaBUIIO, MOATOHSETCS
O] PEAJIbHOCTD U SIBJISIETCS] TEOPETUUECKOU MOOenbio.

Ilpazmamuueckana modenv - CPEICTBO OPraHU3ALMHN TPAKTHUUECKUX AEUCTBHUM, pabouero
MIPEACTABICHUS TIE€JICH CHUCTEeMBI JUIsl €€ yIpaBieHus. PeallbHOCTh B HUX MOATOHSETCS TIOJ

HEKOTOPYIO pazmMamuecKyio Mooeib. JTo, Kak MIPaBUIIO, IPUKIAIHbIE MOOenu.

Hucmpymenmanwvhasa mooeny - CpeACTBO MOCTPOCHHUS, UCCIEIOBAHUS W/WIN UCIOIb30BAHUS
npazmamudeckux /Ml no3HaeamenbHulx Mooeel.
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Ilo3nasamenvHole OTpAXKAOT CYMICCTBYIOIINEC, a npazmamudeckue - XO0Tb U HC CYIICCTBYIOIIUC,
HO KE€Ia€MbIC U, BO3BMOXXHO, NUCITIOJTHUMBIC OTHOIICHHUA U CBA3U.

ITo ypoBHto, "riybune" modenuposanus mooenu ObIBAIOT:
SMIMPUYECKUE - HA OCHOBE SMITUPUYECKHUX (PaKTOB, 3aBUCIMOCTEH;
TEOPETUYECKHE - HA OCHOBE MaTEMATHYECKHUX OIMHCAHUI;

CMEIIaHHBIE, MOTYIMIIUPUUECKHUE - HA OCHOBE IMIUPUUYECKUX 3aBUCUMOCTEH U MAaTEMaTUYECKUX
ONHCAHUH.

[IpoGiema moodenuposarnus COCTOUT U3 TPEX 3a4au:

NOCTpOeHHE MoOeau (3Ta 3amadya MeHee (popMann3yemMa U KOHCTPYKTHBHA, B TOM CMBICTIE, YTO
HET aJITOPUTMA JUTS TOCTPOCHHUSI Modeietl);

uccnenoBanne mooenu (3ta 3amada Gosee GopManusyema, MMEIOTCS METOMbI MCCIEAOBAHHS
Pa3IMYHBIX KJIACCOB MoOdeell);

UCIIOJIb30BAaHUE MoOeau (KOHCTPYKTUBHAS U KOHKpETU3UpyeMas 3a1a4a).

Mooenuposanue - 5T0 yHUBEpPCAIbHBII METO/I MOTYYEHHUS, ONIMCAHUS U UCIIOJIb30BaHUS 3HAHUM.
OH wucnone3dyercss B J1000# MpodecCHOHATFHONW AEATENbHOCTH. B COBpeMEHHOW Hayke H
TEXHOJIOTUH POJb U 3HAYCHUE MOOeNUpOo8anus YCUIHBACTCS, aKTyaTU3UpyeTcs MmpoliemMami,
yclexaMu JIpyrux Hayk.

Knaccudukanuio modeneil TPOBOAIAT IO pPa3iMYHBIM KputepusMm. Hcmonszyem Hamboiee
NPOCTYIO M TPAKTUYCCKH 3HAYMMYIO.

Mooenvy Ha3BIBACTCS cMamuueckoil, eCiIv Cpelyd MapaMeTpoB, YYACTBYIOIIMX B €€ OMHCaHUH,
HET BpEeMEHHOro mapamerpa. Cmamuyeckas mMolenb B KOKIABIH MOMEHT BPEMEHHU JaeT JIUIIb
"(hoTorpacduro" cuctemsl, ee cpes.

[Tpumep. 3akon HeloTOHa F=am - 3TO cmamuueckas mooleib TBWKYIICHCS C YCKOPEHHEM a
MaTepuaIbHOW TOYKM Maccoil m. JTa modenb HE YUYUTHIBAET U3MEHEHUE YCKOPEHHS OT OIHOMU
TOYKH K IPYTOM.

Mooenv Ounamuyeckas, eCliu Cpequ €€ IMapaMeTpoB €CTh BPEMEHHOW mapameTp, T.e. OHa
oToOpaXkaeT cuctemy (IIpoIeCcChl B CUCTEME) BO BPEMEHHU.

[Tpumep. Moodenv S=gt?/2 - Ounamuueckas mooens MyTH IPU CBOOOIHOM MAJACHUU Tea.

Mooenw OuCermHaﬂ, €CJIM OHa OIHCBIBACT IMOBCACHHUEC CHCTCMbI TOJIBKO B JUCKPCTHBIC
MOMCHTBI BpEMCHHU.

[Tpumep. Ecnu paccmarpusars Toiasko t=0, 1, 2, :, 10 (cek), To moderb St=gt?/2
WM YHCIOBas IOCIeIOBaTEIbHOCTh So=0, Si1=g/2, S2=2g, S3=99/2, :, S10=50g MOXeET
CIIY’)KUTh OUCKPEMHOU MOOebio TBUKEHHUS CBOOOTHO MaIaI0IIero Tea.

Mooenw Henpeéepblenasn, CCJIM OHa ONNHUCBIBACT ITOBCACHUC CUCTCMBI IJI1 BCEX MOMCHTOB BPCMCHU
N3 HCKOTOPOI'O0 MPOMECIKKYTKA BPCMCHU.
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[Ipumep. Mooenv S=gt?/2, 0<t<100 HenpepbiBHA Ha TpoMexkyTKe Bpemenu (0;100).

Mooens umumayuonnasn, ecnv oOHa NpeIHA3HAUCHA JIJISl UCTIBITAHUS WM U3YYCHHUST BO3MOKHBIX
nyTel pa3BUTH U MOBEJCHHS 00BEKTa MyTEM BapbUPOBAHUS HEKOTOPHIX MM BCEX MapaMeTpoB
Mooenu.

Mooenv 0emepmunuposannasn, eciu KaxJIoMy BXOJIHOMY HAOOpy MapamMeTpoB COOTBETCTBYET
BIIOJIHE OTIPEACICHHBI W OJHO3HAYHO ONpECNseMbli HAa0Op BBIXOJHBIX IIApaMEeTpPOB, B

HPOTUBHOM CJIy4ae - MoOoelb HEAICTCPMUHUPOBAHHAS, CHOXacmuuecKkas (BEpOSITHOCTHAS).

Mooenv ynkyuonanvnas, ecivi OHA TPEICTaBUMA B BHUAC CHCTEMbl Kakux- JHOO
(YHKIIMOHATBHBIX COOTHOIICHUH.

Mooenv nocuueckasn, ecny oHa MpeaCTaBUMa MPeAUKaTaMH, JOTHUYECKUMH () YHKITHSIMH.

Mooenv uzposas, ecii OHa ONHCHIBAET, PEATU3yeT HEKOTOPYIO HTPOBYIO CUTYAIIUI0 MEXIY
Y4aCTHUKAMU UTPHI (JIUIAMU, KOATUIIUSIMH).

Mooenv anzopummuueckasn, €cii OHa OMNKMCAHA HEKOTOPHIM aNTOPUTMOM WM KOMILIEKCOM
ITOPUTMOB, ONIPEISIISFOIINM €€ (YHKITHOHUPOBAHUE, PA3BUTHE.

Mooenv cmpykmypnas, eciay oHa MPEACTaBUMa CTPYKTYPOU TaHHBIX UM CTPYKTYypaMH JaHHBIX
¥ OTHONICHUSIMU MEXTY HAMH.

Mooenv epagposan, ecnu ona mnpencraBuMa rpadgom wid rpadamMu U OTHOIICHUSMHU MEXKIY
HHUMHU.

Mooenv uepapxuueckas (IpeBOBUIHAS), €CIM MPEICTABMMAa HEKOTOPOH HepapXU4ecKon
CTPYKTYpPO#1 (IepeBoMm).

Mooens cemesas, ecny oHa peJCTaBUMa HEKOTOPOH CETEBOM CTPYKTYpPOH.

Mooens S3bIKOBasl, TUH2BUCIMUYECKASA, €CITU OHA NPE/ICTaBIeHa HEKOTOPBIM JIMHIBUCTUYECKUM
00beKTOM, (HhOPMAITM30BAHHOM SI3BIKOBOM CHCTEMOW WM CTpyKTypoil. Horma Ttakue modenu
Ha3bIBaIOT BepOAIbHBIMU, CHHTAKCUYECKUMHU U T.I1.

[Tpumep. IIpaBuia 10p0KHOTO IBUKEHUS - A3BIKOBAS, CHIPYKMYPHAS MOOEb

Mooenv euszyajibnaia, cCJIin OHa TIO3BOJIACT BHU3YAJIU3HUPOBATH OTHOWICHUA W CBA3HU
MOHCHpreMOﬁ CHUCTCMBEI, 0COOEHHO B JNHaAMHUKE.

Mooenv namypnasn, eciii OHa €CTh MaTepUabHas KON 00BEKTa MOOeUPOBanUs.
[Tpumep. I'nobyc - HaTypHas reorpaduyeckas mMooenb 3eMHOTO Iapa.

Mooenv 2eomempuueckasn, rpadudeckas, eciii OHa IPeACTaBUMa FeOMETPUICCKUMK 00pa3aMu 1
00BEKTaMHU.

Tun modenu 3aBUCUT OT MHGOPMALMOHHON CYITHOCTH MOJECIUPYEMON CHUCTEMBI, OT CBS3€H U
OTHOIIEHUH €ro MOJICUCTEM U AJIEMEHTOB, a HE OT ero (PM3HYecKoil MpUupoIbl.
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OCHOBHBIE c8oticméa 000 modenu:

arONE

IEJICHANPABIEHHOCTh - MOoOdeNb BCerja OTOOpakaeT HEKOTOPYIO CHCTEMY, T.€. UMEET
LEJIb;

KOHEYHOCTh - MOOeb OTOOpaKaeT OPUTHMHAJ JIUIIH B KOHEYHOM YHCIIE €r0 OTHOIICHHUH
U, KPOME TOT'0, PECYPChI MOOenUpO6alisi KOHEUHBI;

YIPOILIEHHOCTD - Mo0eb 0TOOPaXKaeT TOJIBKO CYIIECTBEHHBIE CTOPOHBI 00BEKTA U, KPOME
TOTO, 10JIKHA OBITH MPOCTA JUISl UCCIIEAOBAHMS UM BOCIIPOU3BEICHMUS;
NpUOJIM3UTENIBHOCTE -  JIGHCTBUTENBHOCTh OTOOpaXKaercs Mmoodenvio Tpydoo WM
MPUOJIU3UTENHHO;

aJIeKBaTHOCTbD - M0oOeb I0JIKHA YCIEIIHO OMUCHIBATh MOJEINPYEMYIO CUCTEMY;
HarJsIIHOCTh, 0003PMMOCTh OCHOBHBIX €€ CBOMCTB U OTHOLLIEHHIA;

JIOCTYITHOCTb ¥ TEXHOJOTUYHOCTB JJIs1 UCCIIEA0BAHUS UM BOCIIPOU3BEICHNUS;
UH(POPMATUBHOCTD - MOO€1b JOJKHA COAEPAKATh TOCTATOYHYIO HH(OPMALIUIO O CUCTEME
(B paMKax T'MIIOTE3, IPUHATHIX IIPU IOCTPOCHUU MOOeU) U JOJKHA 1aBaTh BO3MOKHOCTb
HOJYy4YUTh HOBYIO MH(OpMAIHIO;

COXpaHeHHe HHPOPMALINH, COJIEPKABIICHCS B OpPUTHHAJIE,

HOJHOTA - B Modenu JOJKHBI OBITh YUYTEHbl BCE OCHOBHBIC CBSI3M M OTHOILEHMUS,
HeoOXouMblIe 1Ji1 00eCnIeYeHUs LEIU MOOeNUPOSatUsL,

YCTOMYUBOCTh - MoOenb NOJDKHA ONHUCHIBATH U OOECIEeYMBATh YCTOMUYMBOE IOBEJICHHE
CHUCTEMBI, €CJIM Ja)Ke OHA BHAYaJIe SIBISECTCA HEYCTOMYMBOM;

LEJIOCTHOCTD - MOO€Ib PEATN3yeT HEKOTOPYIO CUCTEMY (T.€. 1IeJI0e);

3aMKHYTOCTb - MOO€Nb YUYUTHIBAET M OTOOpaKaeT 3aMKHYTYIO CHCTEMY HEOOXOIUMBIX
OCHOBHBIX TMIIOTE3, CBSA3EH U OTHOILECHUN;

QJIalITUBHOCTh - MOOelb MOXKET OBITh TPUCIIOCOOJIEHAa K Pa3IMYHBIM  BXOJHBIM
napaMeTpam, BO3IEeHCTBUSAM OKPYKECHHUSI,

YIPaBIAEMOCTh (MMUTALMOHHOCTD) - MOOelb NOKHA UMETh XOTsSI OBl OMH Tapamerp,
MU3MEHEHUSMU KOTOPOrO MO>XHO MMHUTHPOBATH IOBEJIECHUE MOJAEIUPYEMOW CHCTEMBI B
Pa3IUYHbBIX YCIOBUSX;

3BOJIIOLIUOHUPYEMOCTb - BO3MOXKHOCTb Pa3BUTHsL MoOesell (TIPeIbIIyLero ypoBHs).

KOHTpOJIbHI)Ie BOIIPOCHI:

Yro Takoe MOJENb?

Tuner Mmogenei.

OcCHOBHBIE 33]]Ta4l MOJICTUPOBAHUSI.
Knaccudukanus monuemnei.
CBolicTBa MOJEIIEH.
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NEKUUA 12. OcHoBbI MOAENUPOBaHNUSA CUCTEM.
JBONOLMOHHOE MoAeNnMpoBaHue

Mooenuposeanue - MeTOA CHCTEMHOTO aHanu3a. Mooenb, TOCTpoeHHas 0e3 ydera CBs3eit
CUCTEMBI CO CPEOM U €€ TIOBEJIEHUS 110 OTHOLLIEHUIO K 3TOM Cpezie, MOXKET YacTO JIMIb CIYXKHUTh
enlie OJHUM MOJATBEPKACHUEM CIEACTBUS TOTO, YTO B CIIOXKHOM M30JIMPOBAHHON CHUCTEME MOTYT
CYILECTBOBAaTh UCTUHBI U BbIBOJIbl, KOPPEKTHBIE B 3TOI CUCTEME U HEKOPPEKTHBIE BHE €€.

Hayxka mooenuposanus cOCTOUT B pa3AeNeHUH TIpoIecca Mooeauposanus (CUCTEMBL, MoOdeu) Ha
aTanbl (MOJCHCTEMBI, MTOJAMOJICNHN), ACTATbHOM HM3YYEHUHM KaXKIOTO dTara, B3aUMOOTHOIICHHIA,
CBsI3eH, OTHOIICHUH MEXIy HUMH M 3aTeM 3((EKTUBHOTO ONUCAHHS UX C MAaKCHMAaJIbHO
BO3MOXKHOH CTETECHBIO (OpMaHM3allMd M aJIeKBaTHOCTH. B ciydae HapylIeHUs STHX IPaBHII
HOJIy4aeM He MoOelb CUCTEMBI, a MoOeb ""COOCTBEHHBIX U HETIOJIHBIX 3HAHUN".

JKW3HEHHBIN UK MOJEIUPYEMON CUCTEMBI:

e cOop uHpopManuu 00 00BEKTE, BEIIBIIKCHHE TUITOTE3, IPEAMOICIbHBIN aHAIIN3,

e TIPOEKTHUPOBAHME CTPYKTYPHI U COCTaBa Mooeneti (IOAMOACIIEH);

e TOCTpPOEHHE clielU(pHKAIUNA MoOdenu, pa3padoTKa ¥ OTJIaJKa OTACIbHBIX IOJAMOJICICH,
cOopka modenu B 11eJIOM, UACHTU(GUKAIUS (€CIIH 3TO HYXKHO) IMapaMeTPOB Mooeliell;

e HCCIEIOBaHHE MOOeiu - BBIOOP METOJa HCCJICIOBaHUS W pa3paboTKa ajiropuTma
(mporpammbl) Modenuposanus,

e  HCCIICJIOBAaHHE aJICKBATHOCTH, YCTOWYMBOCTH, YYBCTBUTEIBHOCTH MOOEIU,

e OILICHKA CPENICTB MoOenuposanus (3aTpaueHHBIX PECYPCOB);

e UHTEpHpETAlMs, aHaJIu3 pPE3YJIbTaTOB MOOEIUPOSAHUs W YCTAHOBICHHE HEKOTOPBIX
NPUYMHHO-CJICICTBEHHBIX CBSI3€H B HCCIIEyEeMO CHCTEME;

e TCHEpALHUs OTYCTOB U MPOCKTHBIX (HAPOHO-XO3SHCTBCHHBIX ) PEIICHHUIA;

e yTOYHEHHE, MOAM(HUKAIUA Modenu, eCIA 3TO HEOOXOAUMO, M BO3BpAT K HCCIETyEeMOM
CHCTEME C HOBBIMH 3HAHHUSMHU, MTOJYYCHHBIMH C TIOMOIIBIO MOOEIU U MOOEIUPOBAHUS.

Mooenu u modenuposarue TPUMEHSIOTCS IO OCHOBHBIM HaIIPABJICHUSM:

e 00OyueHHe (KaK MOOeIsIM, MOOCIUPOBAHUIO, TAK U CAMUX Modeell);

e TIO3HAaHWE W pPa3pabOTKa TEOPUH HCCIEAYEMBIX CHUCTEM (C TIOMOIIBI0 KaKHX-JIHOO
Mooejell, MOOeTUpo8ans, pe3ybTaTOB MOOEIUPOBAHLSL);

e TPOTHO3UpPOBAHHE (BHIXOAHBIX JaHHBIX, CUTYAIHd, COCTOSHUI CHCTEMBI);

e yIpaBiieHHE (CHCTEMOH B IIEJIOM, OTJAEIbHBIMHM MOJCHUCTEMAMU CHUCTEMBI), BBIpaOOTKa
YIIPABJICHUYECKUX PELICHUMN U CTPATETUH;

e aBTOMATH3alMs (CUCTEMBI WIIH OTIENBHBIX MTOJICUCTEM CUCTEMBI).

[TorpeOHOCTE B NPOTrHO3€ M aJE€KBATHOW OLIEHKE MOCJEICTBUN OCYIIECTBISEMBIX YEIOBEKOM
MEPONPUITHIA (0OCOOEHHO HEraTUBHBIX) MPUBOIUT K HEOOXOIUMOCTHA MOICTUPOBAHUS TUHAMHUKHU
WU3MEHEHUSI OCHOBHBIX ITaPaMETPOB CUCTEMBI, JMHAMUKH B3aUMOJCHCTBUS OTKPBITON CHCTEMBI C
€ro OKpyXeHHeM (pecypchl, MOTEHLHaN, YCIOBHUSA, TEXHOJOTMM U T.JA.), C KOTOPBIM
OCYIIECTBIIsIETCSI OOMEH pecypcaMu

[Ipu 5TOM HEOOXOIUMO BBIJCIUTH U U3YYUTh JOCTATOYHO TOJIHYIO M HH(POPMATUBHYIO CHCTEMY

apaMeTpoB HCCIEyeMOil CUCTEMBI M €ro OKpY)KEHUs, pa3paboTaTb METOIUKY BBEICHUS MeEp
MH(OPMATUBHOCTH U OJIN30CTH COCTOSIHUMA CUCTEMBI.
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[TosTOMy BBOAMTCS MOHATHE COLMAIBHO-3KOHOMUYECKUX CUCTEM. MHOrHMe Takue COLIMAIbHO-
SKOHOMHUYECKHE CUCTEMbl MOYKHO OIHUCHIBATH C €AWHBIX MO3ULHM, CPEICTBAMU U METOJIAMH
€IMHOW TEOPHUH - IBOJIOLMOHHOM.

IIpu 260n10U4UOHHOM MOOenuposanuu TIPOLECC MOJEIUPOBAHUS CIIOKHOW COLUANIBHO-
SKOHOMMYECKON CHUCTEMBI CBOJUTCS K CO3JAHHIO MOJEIM €ro JBOJIOLUUU WM K IIOUCKY
JOIYCTUMBIX COCTOSIHUH CHCTEMBI, K HpoLeAype (alroputMy) OTCIEKHUBAHHUS MHOMKECTBA
JOIYCTUMBIX COCTOSIHHH.

[Tpu 3TOM aKTyajabHBI TaKHe aTpUOYThl OHMOJOTUYECKOM BOIIOIMOHHON JUHAMUKH (B CKOOKax
JaHbl BO3MOXKHBIC COI[MAIBHO-DKOHOMUYECKHE HMHTEPIPETAlMd dSTUX AaTpuOyTOB ISt
960IOYUOHHO20 MOOENUPOBAHU) KaK, HaIlPUMep:

1. cooOmiecTBO (KOpIIOpaIysi, KOPIIOPATHBHBIE 0OBEKTHI, CYOBEKTHI, OKPY>KEHHE);

2. BHJOBOE pa3HOOOpa3ue M pacrpe/ie]ICHUE B SKOJIOTUYCCKOM HUIIE (TUITBI PacIpeeTICHHSI
PECYpPCOB, CTPYKTYpa CBsA3EH B JAaHHOUN KOPIIOpAIUN);

3. skonormyeckas Huma (cdepa BiIMSIHUA M GYHKIMOHUPOBAHUS, DBOJIOIMHA HA PHIHKE, B

OouzHece);

POXIaEMOCTh U CMEPTHOCTH (ITPOU3BOJICTBO U Pa3pyIICHUE);

M3MEHYMBOCTH (SKOHOMUYECKON 0OCTaHOBKH, PECYPCOB);

KOHKYPEHTHBIC B3aUMOOTHOIICHUS (PHIHOYHBIC OTHOIICHUS ),

namsTh (CIIOCOOHOCTH K IUKJIaM BOCIIPOM3BOJICTBA);

€CTECTBEHHBIN 0TOOP (IITpadHbIC U MOOMIPUTEIBLHBIC MEPHI);

HACJICJICTBEHHOCTH (TIPOM3BOACTBCHHBIC IIUKJIBI M UX TPEIABICTOPHS);

0. perynsuus (MHBECTHUIINH);

11. camoopranuzanysi U CTPEeMJICHHE CHCTEMBI B IPOLIECCE HBOJIOIMH MaKCUMH3HPOBATH
KOHTaKT C OKPYXCHHEM B IEJIIX CaMOOpPTraHW3allik, BO3BpaTa Ha TPACKTOPHUIO
YCTOHYHBOTO Pa3BUTHS U JIPYTHE.

PoOoo~No oA

[Mpu wuccrieoBaHUKM SBOJIOIUK CHCTEMBI HEOOXOJMMa €¢ JCKOMITO3UIUS Ha IMOJICHCTEMBI C
LEJIBI0 00eCcIeUeHUS

1. »>ddexTrBHOrO B3aUMOACHCTBUS C OKPYKEHUEM;

2. ONTHMAJIBHOTO OOMEHa ONpEACHSIONIMMH  MaTepUAIbHBIMH, OYHEPreTUYECKHUMH,
UH(POPMALIMOHHBIMH, OPTaHU3ALMOHHBIMHI PECYPCaMU C MOJICUCTEMAaMH;

3. DOBONIOLIMOHMPYEMOCTH  CHCTEMBI B  YCJIOBHAX  JWHAMHYECKOW  CMEHBI |
nepeynopsA0YMBaHus LeNel, CTPYKTYPHOM akmugnocmu M CIOXKHOCTH CUCTEMBI;

4. ynpaBiIEeMOCTH CHUCTEMBbI, HIEHTU(UKALINN YIIPABISIOUIEH MOACUCTEMBI U 3P PEKTUBHBIX
CBsi3€el C MOJICUCTEMaMH CUCTEMBbI, 00PaTHOM CBA3H.

IIpu  ssont0yuOHHOM — MOOenrupoganuu  COLMATBHO-DKOHOMUYECKHX  CHCTEM  IOJE3HO
WCIIOJIb30BaTh M KIIACCUYECKHUE MATEMATHUYECKHE MOJENIN, U HEKJIACCUYECKUE, CTPYKTYpy H
Uepapxuio MojcucTeM (Hampumep, rpadbl U CTPYKTYpbl JaHHBIX), OMNBIT M HHTYHUIIHIO
(HampuMep, IBPUCTHUYECKHUE, IKCIIEPTHBIE MTPOLIEAYPBI).

[TpuHIMn 960a00YUOHHO20 MOOenuposanus TpeanoaaraeT HeoOXOIUMOCTh U I(PPEKTUBHOCTD
WCITOJI30BAaHUS METOJIOB ¥ TEXHOJIOTUU MCKYCCTBEHHOTO MHTEIUIEKTA, B YaCTHOCTH, IKCIIEPTHBIX
CHUCTEM.

OcHOBHast TPYOHOCTb TMpPH TOCTPOEHUM W UCIHOJIB30BAaHUU DBOJIOLUUOHHBIX MOJENEH:

B HIpUPOJAC U TIO3HAHHWH, B KOTOPBIX 3TH MOJACIW U NLEJIU SIBHO WK HCIBHO CYIICCTBYIOT,
PE3YyIbTaThL (bYHKHI/IOHI/IpOBaHI/ISI CUCTCEMBI, 1 JOCTHMIKCHHA LCIIU MPOCIIC)KUBACMBI YaCTO JIMIIb
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Mo MNpomCCTBUU MIWUTCIBHOIO INCpuoJa BPECMCHHU, XOTSA B OGH.ICCTBG 1 3KOHOMUHKE YCIIOBCK
CTPEMUTCS MOJXYYUTh PE3YNIbTAThl B COOTBETCTBHH C LIEJIBIO SIBHO U OBICTPO, C MUHUMAJILHBIMH
3aTpaTaMy pPECypCOB.

AIIGKBaTHBIM CpCACTBOM pfCajiudallui MPOUCAYP 280JI0OUUOHHO20 MOdeﬂMPOGCZHZ/b‘Z SABIIAKOTCA
ceHemudecKkue ajieopummaol.

Unes ecenemuueckux anecopummos "NOACMOTpEHA" y CHUCTEM KHUBOW MPUPOABI, Yy CHUCTEM,
ABOJTIOIMS KOTOPBIX Pa3BEPTHIBACTCS B CIIOXKHBIX CUCTEMAX JOCTATOYHO OBICTPO.

I'enemuueckuii anzopumm - 5TO AINTOPUTM, OCHOBAaHHBIM HAa HMHTAlUU TIE€HETHUYECKHX
IIpOLIEAYp PA3BUTHs IONYJSALMU B COOTBETCTBUM C IPUHLUIIAMH HBOJIIOLUOHHOW JAVUHAMUKH,
YacTO HCHOJNb3yeTCsl Ul PpeLIeHUs 3ajad ONTUMHU3AIMM (MHOTOKPUTEPUANIbHOM), IOMCKA,
YIIPABJICHUS.

ITpumep.

Paboty 6aHka MOXHO MOJEIHPOBATh HA OCHOBE ceHemuueckux aneopummog. C HX IMOMOIILIO
MOYKHO BBIOMpPATh ONTHUMAaJbHbIE OaHKOBCKHE TIPOILEHTHI (BKJIAZOB, KPEIUTOB) HEKOTOPOTO
0aHKa B YCIIOBUSX KOHKYpPEHIIMU C TEM, YTOOBI MpUBIEYHh OOJbIIe KIUEHTOB (cpencts). ToT
0aHK, KOTOPBI CMOXET MPHUBJICYb OOJIBIIEC BKIAJI0B, KIMCHTOB U CPEIICTB, U BhIpaboTaeT OoJiee
MPHUBJICKATCILHYIO CTPATETHIO TIOBEICHUS (PBOJIONMH) - TOT W BBEDKHBET B YCJIOBHSIX
€CTeCTBEHHOTro 0TOopa. Duminanbl Takoro 6aHka (reHsl) OyAYT JIydille MPHUCIOcabIuBaThCA U
VKPEIUIATHCS B DKOHOMHUYCCKOW HHWINE, a, BO3MOXKHO, W YBEIMYUBATHCS C KAKIBIM HOBBIM
nokonenueM. Kaxnapiii punuan O6anka (MHIUBU MOIMYJALKUHA) MOXET ObITh OILIEHEH MEpOH ero
PUCTIOCOOTIEHHOCTH U T.JI.

XOTs eenemuueckue ajleopummusl U MOT'YT OBITH HCIIOJIH30BaHbI IJI1 pClIICHUsA 3a1a4, KOTOPLIC,
BUJUMO, HCJIB3s pCUIATh APYTrUMHU MCTOAaMH, OHU HC IapaHTUPYIOT HAXOXKICHHUE OIITUMAJIBHOT'O
PCILICHUS.

3necy Oonee yMeCTHBI KPUTEPUH THIA "JAOCTATOYHO XOPOIIO M JOCTaTOYHO ObICTpo". ['maBHOE
)K€ TIPEUMYIIECTBO B JIPYrOM: OHHM TO3BOJISIIOT PEIIaTh CIOXKHBIC 3a/laud, JISI KOTOPBIX HE
pa3paboTaHbl MOKa YCTOWYHMBBIC U MPUEMIIEMbIE METO/IbI, OCOOEHHO Ha 3Tarne GopManu3aii u
CTPYKTYPUPOBAHUS CUCTEMBI.

l'enemuueckue ancopummsr >PGEKTUBHBI B KOMOMHAIMM C JPYTUMHU  KJIACCUYECKUMU
aIropuTMaMH, a TaKXKe B TeX ClydasX, KOIJIa O MHOXKECTBE PEIIEHHH €CTb HEKOTopas
JOTIONIHUTENbHAS ~ MH(pOpMalMsi, TO3BOJSIONIAS ~ HACTpaWBaTh  THapaMmMeTpbl  MOJECIH,
KOPPEKTUPOBATh KPUTEPUU OTOOPA, IBOIIOIUH.

KOHTpOJIbHI)Ie BOIIPOCHI:

[TonsiTMEe MOAETMPOBAHUSI.

JKW3HEHHBIN UK MOIETUPYEMOM CUCTEMBI.
Hasnadyenue monenei 1 MOIEIUPOBAHUS.
DBOIIOIUOHHOE MOJECINPOBAHHUE.

IToHsATHE TEHETUYECKOTO AIITOPUTMA.

agbrwdE
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NEKUUA 13. MaTemaTuyeckoe U KOMNbOTEPHOE MOoAeNnMpoBaHue

MatemaTtnyeckass MOJE]b OIMCBHIBACTCS MAaTEMaTHYCCKUMH CTPYKTypaMH, MaTeMaTHYSCKUM
anmaparoM (4ucia, OyKBBI, TEOMETpUUYECKHUE 00pa3bl, OTHOIICHHUS, alreOpandecKue CTPYKTYpPhI
U T.J.).

VY MareMaTu4ecKux MOJAENEH €CTb M AMJAKTUYECKUE AaCIEKThl - Pa3BUTHE MOJEIBHOIO U
MaTE€MaTU4YeCKOr0 CTHJIS MBIIUICHHS, ITO3BOJIAIOIIETO BHHUKATh B CTPYKTYPY M BHYTPEHHIOKO
JIOTUKY MOZEIINPYEMOM CHCTEMBI.

OCHOBHBIE OIIEPALMU MATEMATHYECKOTO MOJICITUPOBAHMUS:
1. Jluneapuszayus.

IlycTe nana marematuyeckas monaeib M=M (X, Y, A), rge X - MHOXKECTBO BXOJOB, Y -
MHOXECTBO BBIXOJIOB, A - MHOKECTBO COCTOSHHH CHCTeMBl. CxeMaTHYeCKH MOKHO 3TO

n300pa3uth Tak: X—A—Y. Eciau X, Y, A - TuHEHbIe IPOCTpaHCTBA (MHOXKECTBA), a P

X—A, W: A—Y - nuHeWHbIe omeparopsl (T.e. J0ObIe JTMHEHHBIE KOMOMHALIUMU) , TO
cucreMa (MOJieib) Ha3bIBaeTCs JiuHelHou. Bee npyrue cucteMbl (MOJAENIN) - HEIHMHEHHBIE.
OHu TpynHee NoAAa0TCs UCCIEA0BaHUI0, XOTS U 00Jiee aKTyalbHBI.

Henunennnie MOACIIM MCHEC M3YUCHBI, IMO3TOMY HX 4YaCTO JIMHCAPU3YIOT - CBOIAT K
JUHEUHbIM  MoOeNsAM KaKUM-TO 0o0pa3oM, KakKoi-TO KOPPEKTHOH JHMHeapHu3yrollen
MIPOLETYPOU.

2. Hoewmudghuxayus. llycte M=M (X, Y, A),A={ai}, ai=(aii, aiz, ..., aix) -
BEKTOP COCTOSHUS 00beKTa (cucTembl). ECiin BEKTOp ai 3aBHCUT OT HEKOTOPBIX HEU3BECTHBIX
napamMeTpoB, TO 3ajada uoeHmugukayuu COCTOMT B OINPEACICHHH 10 HEKOTOPHIM
JIONIOJTHUTEBHBIM YCIOBHUAM, HAIIPUMED, SKCIIEPUMEHTAIBHBIM JaHHBIM, XapaKTePU3YIOIIUM
COCTOSIHHE, CHCTEMBI B HEKOTOPHIX Ciiydasx. Moenmugpuxayus - 3amavya mMoCTPOCHHUS T10
pe3ysibTataM HAONIOJACHUN MaTeMaTHYeCKHX MOJeIeH HEKOTOpOro THIA, aJeKBATHO
OIMCHIBAIOIINX [TOBEIEHUE CUCTEMBIL.

Lens  udemmugpukayuu -  TOCTPOEHUE  HANEKHOW,  aJeKBATHOM, dPPexTUBHO
¢GyHKIHMOHMpYIOLIEH TMOKOM MOAETN Ha OCHOBE MHUHUMAJIBHOTO 00beMa HMH(pOPMATHBHOM
[OCJIEe0BaTeNbHOCTH  cooOmeHnii.  HambGomee  4WacTo  Hcmonb3yemble  METOJBI
udenmugurxayuy cucteM (MapamMeTpoB CUCTEM): METOJ] HaUMEHBUIMX KBaJpaTOB, METO[
MaKCHMaJIbHOTO MPaBAOI0100Ms, SKCIIEPTHOE OLIEHUBAHUE U JIPYTHE.

3. Oyenxa adexeamrnocmu (TOYHOCTH ) MOJIEIIH.

4. Oyenxa uyscmeumenvHocmu MoJenu (4yBCTBUTEIBHOCTH K WM3MEHEHHSIM BXOIHBIX
napameTpoB).

5. Buiuucnumenvhuvii sKkcnepumenm IO MOAETU. DTO HKCIEPUMEHT, OCYLIECTBISEMBIN C
NOMOLIbI0 MOJENN Ha OBM c Lenblo omnpeneneHus, IporHo3a Te€X WU MHBIX COCTOSHUMI
CUCTEMBI, PEaKIMM Ha T€ WJIU WHbIe BXOJAHbIE curHaibl. [Ipubopom skcnepuMeHTa 371eCh
ABJIAETCS KOMIBIOTEp (M MOJENb). OTO TPOLEAypa 4YacTo OTOXKAECTBISETCS C
KOMIIBIOTEPHBIM MOJIETTUPOBAHUEM.
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OcHOBHBIC NPpUYUHBI, HCCKOJIbKO TOPMO3AMNIHUEC BLIXOJ MATCMATUYCCKOTO MOACIUPOBAHHUA Ha
HOBBIC I/IH(bOpMaHI/IOHHBIe TCXHOJIOTHH

e TPaJAMIMOHHOE OMNHCAHHE MOJEIM CHUCTEeMaMH  MaTeMaTU4YeCKUX  YpaBHEHHIA,
COOTHOIIIEHUH; B TO K€ BpeMs, OOJBIIMHCTBO IUIOXO CTPYKTYPHPOBAHHBIX M TUIOXO
dbopManu3yeMbIX CHUCTEM  OIUCBHIBAIOTCS C  IOMOIIBIO  OKCIEPTHBIX  JAHHBIX,
HBPUCTUYECKUX W HMUTALMOHHBIX MPOLEAYp, UHTEIPUPOBAHHBIX IMAKETOB MPOrpamw,
rpadgudeckux o0pazoB U T.J1.;

e CYIIECTBYIOILIME CPEJCTBA OMKUCAHUS U MIPEACTaBICHUS Mojiesie Ha DBM He yuuThIBatOT
cnenuuKy MOJIEIUPOBAHUS, HET €IUHOrO MPEACTABICHUS MOJIENeH, FreHepaliid HOBbBIX
MoJiesIel 1o OaHKy MoJiesel;

e HEJOOLEHKA BO3MOXXHOCTEH KOMITbIOTEpa, KOTOPBIH MOKET JIeTaTh OOJIbIie, YeM IMpocTast
peanu3alys aaropuTMa, Kak MpaBuiio, CTPYKTYPUPYEMOTO H/HIIM PEaTU3yeMOro X0poLIo,
OTCYTCTBHE JIOCTYIIA K ONBITY MOJIeIMpoBanus Ha DBM.

B 6a30Boii nsAaTepke: cucremMa (ucciaeayeMas cpena) - Mojeb (OMKMCAaHUE CPE/bl) - AJTOPHTM
(mporpamma) - KOMNbIOTEp (KOMIBIOTEpHAs TEXHOJOTHS) - MOJIb30BaTedb (BHIPaOOTKA
pellleHusi) MPU KOMIIBIOTEPHOM MOJICIMPOBAHUM TJIABHYIO POJIb UTPAIOT YXKE aIrOpUTM
(mporpamma), KOMITBIOTED U TEXHOJOTHSA, TOYHEE, WHCTPYMEHTAJIbHBIE CHCTEMBI IS
KOMITBIOTEPa, KOMIIBIOTEPHBIEC TEXHOJIOTUH.

Crieruduueckue onepanuy MaTeMaTHYeCKOTO MOJCIHPOBAHUS, HAIPUMED, UOEHMUDUKAYUSL,
Jauneapuzayus He cBoisaTcs B OBM k mpeoOpazoBanuio B Hel mporpamM. Pacmmpsercs u
00J1aCTh TPUMEHEHHUSI KOMITBIOTEPA U KOMITBIOTEPHBIX MOJIETICH.

OcHoBHBIE (PYHKIIMU KOMITBIOTEPA TIPU MOJICITUPOBAHIH CUCTEM:

e HCIIOJIHEHUE POJIM BCIIOMOTaTEeNIbHOIO CPEJCTBA I PEIICHUs 3a]ad, JOCTYIHBIX U JUIS
OOBIYHBIX BBIUMCIIUTENIBHBIX CPEJICTB, AITOPUTMAM, TEXHOJIOTHSM;

e HCIIOJIHEHHUE pOJM CpEICTBAa INOCTAHOBKM W PELIEHUS HOBBIX 3a/ay, HE pPEIIaeMbIX
TPaZMLIMOHHBIMU CPEJCTBAMM, AITOPUTMAMH, TEXHOJIOTUSIMU;

e UCIOJHEHHWE POJM CpPEACTBA KOHCTPYMPOBAHHS KOMIIBIOTEPHBIX OOydalolux H
MOJEIUPYIOIINX CPEN;

e HCIIOJIHEHHE POJIM CPEICTBA MOJIETUPOBAHUS JJIsl IOJTyYEHHUS] HOBBIX 3HAHMIA;

e HUCHOJHEHHUE poiH "o0ydeHus" HOBBIX MojieNel (caMooOydYeHHe MOJIENH).

KomneloTepHoe MonenupoBaHUE - OCHOBa IpejacTaBieHus 3HaHuil B OBM (moctpoenus
pa3nnyHbIX 0a3 3HaHMi). KoMIbloTepHOE MOjEIMpOBaHUE A POXKJICHHUS HOBOM MHpopMaruu
UCIONIB3YET JH00YI0 MH(pOpPMalMI0, KOTOPYIO MOKHO aKTyalM3UpoBaTh C mnomouipio OBM.
[Tporpecc MozenupoBaHMs CBS3aH C Pa3pabOTKONW CHCTEM KOMIBIOTEPHOTO MOJETUPOBAHMS,
KOTOpBIE TIOJJICP)KUBACT BECh JKU3HEHHBIA IIUKJI MOJEIH, a NpOrpecc B HWH(GOPMAIMOHHON
TEXHOJIOTUH - C aKTyaJHu3alMed OINbITa MOJEIMPOBAHUS Ha KOMIIBIOTEPE, C CO3JJaHHEM OAHKOB
MojieJef, METOJOB W IPOrpaMMHBIX CHUCTEM, MO3BOJSIOIIUX COOMpATh HOBBIE MOJEIH U3
Mojenell 0aHka. ABTOHOMHBIE IOJMOJENM MOJENM OOMEHHUBArOTCs HMH(pOpMaIMed Jpyr c
JIpyroM dYepe3 eIuHyI0 HH(POPMAIMOHHYIO MIWHY - OaHK Mojened, udepe3 0a3y 3HAHUU IO
KOMITBIOTEPHOMY MOIeTUpoBaHHi0. OcOOEHHOCTh KOMITBIOTEPHBIX CUCTEM MOETUPOBAHMS - UX
BBICOKAsI HHTETPAIHsl © MHTEPAKTUBHOCTh. YacTo 3TH KOMIBIOTEpHBIE Cpebl (YHKIIMOHUPYIOT B
peKUMe peasbHOro BpeMEHH.
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Boruucnumenwvnuwiii IKcnepumernt - pa3HOBUIHOCTbL KOMIIBIOTCPHOTI'O MOACIIMPOBAHUA.

KoMmmploTepHOE MOJCIHPOBAHUE U BbIYUCAUMENbHBIU IKCHEepUMeHm CTAHOBATCS HOBBIM
HHCTPYMCHTOM, METOJIOM HAy4HOTO II03HAHHWs, HOBOM TEXHOJOTMEH H3-3a BO3pacTarolnei
HEOOXOAMMOCTH TEpeXoJa OT HUCCIECIOBAHUS JUHEUHbIX MATEeMAaTHUYECKUX Modenell CUCTEM K
WCCJICIOBAHHMIO CJIIOXHBIX W HEJIMHCHHBIX MAaTEMAaTHYCCKUX MOJEJCH CHUCTEM, aHAJIU3 KOTOPBIX
ropas3Jo CIOXKHEE, a MPOIECCHl B OKPYKAIOIIEM MUPE - HEIMHEWHBI U CTOXaCTHYHBI.

KOMHBIOTepHOG MOJCIIMPOBAHUC, OT IMOCTAHOBKHU 3aJja4r OO MOJYUCHUA PE3YJIbTATOB, IPOXOIUT
CICOYIOLIUE 31mMaAnbl KOMNbIOMEPHO20 Modeﬂupoeanu}z.

1. TlocranoBka 3azia4u.
1. ®opmynupoBka 3aaayu.
2. OmnpezneneHue 1eNU U MIPUOPUTETOB MOJCITUPOBAHHUS.
3. COop uHpOpMaLIHH O CUCTEME, OOBEKTE MOJICITHPOBAHMUS.
4. Onucanue JaHHBIX (MX CTPYKTYpBI, JUana3oHa, MCTOYHUKA U T.1I.).
2. TlpeamonenbHbIN aHATU3.
1. AHanu3 CyniecTBYIONIMX aHAJIOrOB U MOJICUCTEM.
2. AHanmu3 TeXHUYECKUX cpencTB MoaenupoBanus (OBM, nepudepus).
3. AHamu3 mporpaMMHOrO oOecredeHus: (S3bIKH TMPOTPaMMHUPOBAHUS, HAKETHI
MPUKJIAIHBIX TPOTPaMM, HHCTPYMEHTAJIbHbBIE CPEIbl).
4. AHanu3 MateMaTu4ecKkoro odecreyeHus (MoIeNu, METO b, AITOPUTMBI ).
3. Amnanmu3 3agauu (Mojenn).
1. Pa3pabotka cTpyKTYyp JaHHBIX.
2. Pa3paboTka BXOAHBIX U BBIXOJIHBIX creuudukanuii, GopM mpeaCTaBICHUS
JTAaHHBIX.
3. IlpoexTupoBaHue CTPYKTYPHI U COCTaBa MOJIETH (TIOAMO/IENEH ).
4. VccnenoBaHue MOJIEIH.
1. Boi6op MeTOAOB HCCIEeI0OBAHUS TTOIMOIEICH.
2. Bri0op, aganranus wim pa3paboTKa alrOPUTMOB, UX TICEBIOKO/IOB.
3. COopka MOJenu B 1I€JIOM U3 MOAMO/IEIEH.
4. Wnentudukanusi MOJENH, €CIIU B 3TOM €CThb HEOOXOIUMOCTb.
5. ®opMynHMpoBKa HCHOIb3YyEeMbIX KPUTEPUEB aJE€KBAaTHOCTH, YCTOMUMBOCTH U
YYBCTBUTEIBbHOCTU MOJIEIH.
5. TlporpammupoBanue (MPOSKTHPOBAHUE MPOTPAMMBI).
1. BwiGop mMeTOna TECTUPOBAHUS U TECTOB (KOHTPOJILHBIX MPUMEPOB).
2. KonupoaHue Ha s3bIKE MPOTPaMMHUPOBAHUS (HaMUCaHUE KOMAHI).
3. KommeHnTHpOBaHUME MpOrpamMMel.
6. TectupoBaHHe U OTIAIKA.
1. Cunrakcuueckas OTJIaJKa.
2. CemaHTHUeCKas OTNajKa (OTJIaKa JOTHIECKON CTPYKTYPHI).
3. TecToBbIe pacyeThl, aHAJTU3 PE3YIIHTATOB TECTUPOBAHMSL.
4. Ontumuzaiys nporpamMMmal.
7. OueHka MOJIETUPOBAHMUSL.
1. Omenka cpeacTB MOJIEIUPOBAHUS.
2. OreHka aJjeKBaTHOCTH MOJICITUPOBAHUSI.
3. OrueHka 4yBCTBUTEIBHOCTU MOJIEIH.
4. OrneHka yCTOMYHMBOCTH MOJIEIH.
8. JloKyMEeHTUpOBaHHE.
1. Omnucanue 3amauu, 1eJICH.
2. OnucaHue MOJAETH, METOa, aJlTOPUTMA.
3. Omwmcanue cpelbl pean3alyH.
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Onucanue BO3MOXHOCTEN U OTPaHUYEHUH.

Onucanue BXOJHBIX U BBIXOJHBIX (hOpMATOB, crieln(pUKALHIA.
Onucanue TeCTUPOBaHUS.

Co3nanue MHCTPYKLUH JUIs OJIb30BaTEI.

9. ConpoBoxaeHHE.

1. Ananmu3  npuUMEHEHMs,  NEpUOJUYHOCTH  HCHOJIb30BAaHUS,  KOJMYECTBA
MOJIb30BaTENCH, THUIA MCHOAb30BaHUS (JUATOrOBBIM, ABTOHOMHBIA U [p.),
aHaJIM3 OTKA30B BO BPEMsI HCIIOJIb30BAHUS MOJIEIIH.

OO0cnyxnBaHUE MOJIENH, aJITOPUTMA, IIPOTPAMMBbI U UX IKCILITyaTaIusl.
3. Pacmmpenue BO3MOXKHOCTEH: BKIIOYEHUE HOBBIX (DYHKIMM WM H3MEHEHUe
PEKUMOB MOJICIIMPOBAHUS, B TOM YHCIIE U O MOIU(DUIIIPOBAHHYIO CPELY.
4. HaxoxeHue, UCIPaBIEHUE CKPBITBIX OMIMOOK B IpOrpamMMme, €ciu TaKOBbIE
HaWIyTCA.
10. Ucnonp30BaHue MOIEIH.

No ok

N

MatemaTtuueckoe MOACIINPOBAHUC TOJIBKO B mocjaeaHee BpCMA CTaHOBUTCA Ha
TCXHOJIOTHYCCKYIO OCHOBY. KOMHI)IOTepHOC MOACIIMPOBAHUC, B OTIIMYMUC OT MATCMATHYCCKOIO,
HCIIOJIB3YCTCA CPABHUTCIIBHO HCAABHO, XOTA 3TH TCXHOJIOTHUU MOACIIMPOBAHHUA TCCHO CBA3AHBI.
KOMHI)IOTepHOC MOACIIMPOBAHUC, KaK IIPaBUJIO, MNMPHUMCHACTCA TOrga, Korjga HE YHAacTCd
IMOCTPOUTD MaTEeMaTHYEeCKON aHaIUTHYECKOM MOZACIIN WJIM K€ TaKad MOACIb TPyAOCMKa IJIsA
HCCICI0BaHUsI.

KoHTpoJibHBbIE BOPOCHI:

OCHOBHOE OTIIMYNE MATEMAaTUYECKON MOJIEIH.

OcHOBHBIE OTIepallud MATEMATHUYECKOTO MOJICTUPOBAHUSI.
OcHoBHbIe (HYHKIIUU KOMITBIOTEPA IPU MOJICTUPOBAHUU CHCTEM.
Uto Takoe BHIYUCIUTENIBHBIA IKCTICPUMEHT?

DTanbl KOMIBIOTEPHOTO MOJEIUPOBAHMUS.

agrwdE
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JNNEKUUA 14. AHannTU4YeckKum meTtoq nccregoBaHum

AHAIUTUYECKU  METOJ, H3HAYAJIIbHO, OPraHUYeCKU TMPUCYIIHH  YEJIOBEYECKOMY
MBIIUICHHIO, B SIBHOU (popme ObLIT OCO3HaH, BbIIEICH U CPOPMYIUPOBAH KAK CAMOCTOSATEIbHBIN
TeXHUYeCKui npuem nozHanus B XVII B.

Tak, P. [lekapT nucain: "PacwieHuTe Kaxayro U3y4aeMyl0 BaMH 3aJladyy Ha CTOJIbKO YacTein
(...), cKOIBKO MOTPeOyeTCst, YTOOBI MX OBLIO JIETKO PELIHTS".

Ycnex v 3HauCHUE aHATUTHYECKOTO METO/Ia COCTOUT HE TOJBKO U HE CTOJILKO B TOM, YTO
CIIOYKHOE 11EJI0€ PaCUICHSIETCS Ha BCE MEHEE CIIOKHbBIC (M, B KOHEYHOM CYETe, TPOCThIC) YacTH, a
B TOM, 4TO, OyIydYd COEIWHEHBI HAJUICKAIIUM O0Opa3oM, 3TH YaCTH CHOBa O0Opa3yioT eAWHOE
1esnoe. DTOT MOMEHT arperdpoBaHUsl 4acTell B IEJIO€ SBJISACTCS KOHCUHBIM JTAlloM aHAIIN3a,
TOCKOJIBKY JUlUb MOILKO NOCILE IMO20 Mbl MOANCEM ODBACHUMb Yelloe Yepe3 e20 4acmu — 8 8Uoe
CMPYKMypol Yenozo.

AHQJIMTUYECKUH METOJ HMMEET KOJOCCalbHOE 3HAYeHHEe B HAyKe M Ha MPaKTHKE.
Paznoxxenne GyHKIMi B psijabl, quddepeHINaTbHOe U HHTETPATLHOE UCUYHCICHUE, Pa30nCHHE
HEOJHOPOAHBIX 00JIaCTeld Ha OJHOPOJIHBIC C MOCICAYIONUM "cliMBaHHeM" pEUICHHH — B
MaTeMaTHKe, aHAIM3aTOPBl CIICKTPOB, BCEBO3MOXKHBIC (UIIBTPHI, HCCIICIOBAHHS aTOMOB U
AJIEMEHTAPHBIX YACTHII.

dopmanu3alys onucaHus 000K CUCTEMBI WIIH MTPOIecca €CTh crocod ux ympomieHus. To
K€ OTHOCHUTCS K CAMOMY CHCTEMHOMY aHAJIM3Y M K KaXKJIOM U3 MCIIOIb3yeMbIX B HEM OIEpaIni.
K umcny HambGosiee yrnoTpeOUTENIBHBIX ONEPaluii CHCTEMHOTO aHallu3a OTHOCSTCS: pa3zclicHHE
IIEJIOT0 Ha YaCTH ¥ 00bEeIMHEHHE YacTei B 1ienoe. VX anropurMusanus — akTyalbHas 3a/1a4a.

®akToM (GYHIAMEHTAIbHOW BaKHOCTH SIBJSIETCA TO, YTO J€KOMIIO3HMIIUS
BBINOJIHSETCHA MO COAepkKATeIbHON Mojeau mpodJemMopa3pemiawmeii cucrembl. [loaTomy
Ka4eCTBO aHAJIM3a IPSIMO CBS3aHO C MOJHOTOM UCTIOIB3yeMON MOJICIIH.

Mooenu cucmem Kax 0CHOBAHUSA dekomn03uz4uu

OcHoBHOM ormepanuell aHanu3a SBISETCS pa3felieHne I[eIoro Ha 4YacTH. 3ajaava
pacmagaercsi Ha IMOJ3aJaud, CHCTEMa — Ha TOJCHCTEMBI, eI — Ha TMOAuend u T.1. [lpu
HEOOXOJUMOCTH 3TOT MPOIECC MOBTOPSETCS, YTO MPUBOJIUT K HEPAPXUYECKUM JPEBOBUIHBIM
cTpykrypaM. OOBIYHO OOBEKT aHalIU3a CI0XKEH, C1ab0 CTPYKTYPHPOBaH, TI0X0 (popMann3oBaH,
MO3TOMY OMEpaIUIo TEKOMIO3UINH BBIMOIHSIET dKcrepT. Eciau mopyduTh aHamu3 OAHOTO U TOTO
J)Ke o0BeKTa Pa3HBIM JSKCIIEpTaM, TO IOJYUYCHHBIC APCBOBHUAHLIC CIIMCKHU 6YILYT Pas3siinvaThbCA.
KauecTBO MOCTpOEHHBIX AKCIEPTAMU JIEPEBHEB 3aBUCHUT KaK OT UX KOMIIETEHTHOCTH B JaHHOUN
oOactu 3HaHHI71, TakK U OT HpHMeHﬂeMOﬁ MCTOAUKHU NCKOMIIO3UIINHU.

OOBIYHO SKCTEPT JIETKO pa3/esisieT 1eJI0€ Ha YacTU, HO MCHBITHIBAET 3aTPYAHEHUS, €CIIU
TpeOyeTcss TOKa3aTelbCTBO IMOJHOTHI M 0€3bI30OBITOYHOCTH MpejiaraeMoro Habopa dYacTew.
CtpeMsiCh IEPEUTH OT YUCTO IBPUCTUUECKOTO, MHTYUTHBHOTO MOJX0/1a K 00Jiee OCOZHAHHOMY,
AITOPUTMUYECKOMY BBITIONHEHUIO JIEKOMIO3UIIMH, MBI JIOJDKHBI OOBSICHHTH, MOYEMY DKCIEPT
pasziesnser 1es1oe MMEHHO TakK, a He MHaue, 1 MMEHHO Ha JaHHOE, a He Ha OoJiblliee WJIK MEHbBIIIee,
yucao yacteil. OObSICHEHUE COCTOUT B TOM, UYTO OCHOBAHUEM BCAKOU OEKOMNO3UYUU ABNIAECS
MOOeb paccmMampueaemol CUCmemsl.

Onepam/m JACKOMITIO3UIUHA MPEACTABIIACTCA TCIICPh KaK COIMMOCTABJICHUC 00beKTa aHaIn3a
C HCKOTOpOﬁ MOZCIIbIO, KaK BBIACJICHUC B HEM TOI'0, YTO COOTBCTCTBYCT 3JICMCHTAM B3STOU
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Mozaenu. IloaToMy Ha BOIpOC, CKOJBKO YacTed JOJDKHO IIONIYYUTbCS B pe3ylbTare
JEKOMIIO3ULIMM, MOKHO JaTh CIEIYIOIIMNA OTBET: CTOJIBKO, CKOJBKO 3JIEMEHTOB COIEPIKHUT
MOJIe/b, B35ATas B Ka4e€CTBE OCHOBaHUA. BOIpoc O MONHOTE NEKOMIIO3ULUMU — 3TO BOIPOC
3aBEPLICHHOCTU MOJEIIN.

Htak, 00bEKT AEKOMIO3MLIMU JOJKEH CONOCTABJIATHCS C KaXKIbIM JIEMEHTOM MOJIEJIHU-
ocHOoBaHMA. OJHAKO M caMa MOJE/Ib-OCHOBAaHME MOXET C Pa3sHOW CTENEHBIO JETAIU3aLUU
oroOpaxkaTb HccieqyeMblii o0bekT. Hampumep, B CHCTEMHOM aHajiu3e 4YacTO IPUXOIUTCA
UCIOJB30BaTh MOJENb TUNA '"KU3HEHHBIH IUKJI', TO3BOJSIOLIYI0 JEKOMIIO3UPOBATh
aHAJIM3UPYEeMbIil IepUOJl BPEMEHU Ha IIOCIIEOBATENIbHbIE ATallbl OT €ro BO3HUKHOBEHUS M0
okoH4aHusA. C TOMOIIBIO TAKOW JEKOMITO3UIIMY [IaXMATHYIO MapTUI0 MOKHO pa30oUTh Ha J1e0I0T,
MUTTEIBIIIIb U SHIIINWIb; B KM3HU YEJIOBEKA MPUHATO pa3inyaTbh MOJIOAOCTb, 3pEJIOCTh U
CTapoCTh, HO MOXKHO BBIJICNATH U OoJiee MEJKHE JTalbl, HampUMep IETCTBO, OTPOYECTBO H
10HOCTh. Takoe e pazHooOpa3zue MOXKET UMETh MECTO U IIPU JEKOMIIO3UIMU )KU3HEHHOTO IIUKJIA
10001 ipoGiemsl. Pa30neHune Ha 3Tanbl JaeT IpeICTaBICHNE O TOCIEI0BATeIbHOCTH ICHCTBUH,
HauuHas C OOHapyXeHus TMpoOiieMbl M KOHYas €€ JIMKBUJAUued (MHOrAa Takyro
[OCJIEI0BATENbHOCTh PACCMATPUBAIOT KakK "aJlrOPUTM CUCTEMHOT0 aHanu3a").

Bcesikuii aHanu3 mpoBOAMTCS UIA YE€ro-TO, U MMEHHO 3Ta LEJb aHaju3a U OIpENEIseT,
KaKyl0 CHCTeMy cjenyeT paccMmarpuBaTh. Cucrema, ¢ KOTOpPOMl CBs3aH OOBEKT aHajiu3a, U
CHUCTEMa, IO MOJIETISIM KOTOPOM MPOBOAMUTCS AEKOMIIO3UIIUA, HE 00513aT€TbHO COBMANAIOT, U XOTS
OHHM HMMEIOT OMPEJECIIEHHOE OTHOILIEHHUE NIPYT K JAPYTYy, 3TO OTHOIIEHHE MOXXET OBITh JIFOOBIM:
OJTHA M3 HHUX MOXET OBITh MOACHCTEMON WM HAJCHCTEMOW JJIsi APYrod, OHH MOTYT OBITH U
pa3HbIMU, HO KaK-TO CBSI3aHHBIMH CUCTEMAaMH.

Hanpumep, aHanusupyst 1esib "BBISICHUTH ATHOJIOTHIO U MATOT€HE3 UIIEeMUYECKON 001e3HU
cepaua’, B Ka4eCTBE UCCIIEYEMON CHCTEMbl MOXKHO B3AThb CEpPJEUYHO-COCYAUCTYIO CUCTEMY, a
MO>KHO BBIOpaTh KOHKPETHBIM KapIuOJIOTUYECKUNH WHCTUTYT. B mepBoM ciydae J1eKOMITO3UIUS
Oymer TOpOoXAaTh TEPEUYeHb IMOJYMHEHHBIX TMOAIENIeH HAay4yHOTrO, BO BTOpOM —
OpPraHU3aIIOHHOTO XapakKTepa.

OpHako 4arie BCero B NMPaKTHKE CHCTEMHOIO aHallu3a B KayecTBE INI0OATBLHOIO 00BEKTa
JEKOMITO3UIIMKA OepeTcsd HedTo, OTHOCALeecs K IMpoOsieMocojepKallell CcucTeMe U K
uccienyemMoil mpobieme, a B KayecTBE OCHOBAaHUIM JEKOMIO3MLMU OepyTcs MOJAEIH
Ipo0IeMOpa3peIaonied CHCTEMBI.

Kakue mozenu Opark 3a ocHOBaHUS Jnekomno3uuuu? Creayer MOMHUTh, YTO NPU BCEM
PAKTUYECKH HEOOO3pMMOM MHOrooOpa3uu Mojienel (popMalbHbIX TUIIOB MOJEJeH HEMHOTO:
3TO MOJENM "YEPHOro sIIMKa', COCTaBa, CTPYKTYpbl, KOHCTPYKIHH (CTPYKTYpHOM CXEMBI) —
KaXKJasi B CTaAaTUYECKOM WJIM TUHAMHYECKOM BapuaHTE. JTO MO3BOJISET OPraHU30BaTh HYXKHBIN
nepebop TUMOB MOJieNel, MOJHBIA TN COKpAIllEHHbIH, B 3aBUCUMOCTH OT HEOOXOAUMOCTH.

Ces3b MedHcoy popmanvHoll u cooeprHcamenbHOU MOOEIAMU:

OcHoBaHMEM JUTsl IEKOMIIO3HIIUU MOJKET CITY)KUTh TOJBKO KOHKPETHAs, CoJepKaTebHas
MO/IeNIb paccMaTpUBaeMoi cucTeMbl. BeiOop opmanbHON MOIenH JHUILb M0JICKA3bIBAET, KAKOI0
TUNA JOJDKHA OBITh  MOJENb-OCHOBaHWE, (OpPMANBbHYIO MOJENb CJIEAyeT HaIlOJHUTh
coJiepKaHueM, 4ToObl OHA cTaja OCHOBAaHUEM JIs JIEKOMITO3UIIMH. DTO MO3BOJISIET HECKOJIBKO
MPOSICHUTh BONPOC O TOJHOTE aHaJIM3a, KOTOPBIM BCErJa BO3HUKAET B SIBHOM WJIM HESIBHOU

dopme.
[TomHOTA EKOMITO3UIIMK 00SCTICYMBACTCS MMOJIHOTOM MOJICIN-OCHOBAHHUS, a 3TO O3HAYALT,

YTO, MpPEXIE BCEro, cienyer Mo3adoTUThbCs O MOJHOTE (opmanbHOW Mozenu. brnaromaps
dbopManbHOCTH, aOCTPAKTHOCTH TAaKOH MOJENW YacTo yHaeTcss I0OUTbcs ee aOCONIOTHOM
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MTOJIHOTAHI.

Wrak, momHOTa (DopManmbHOW MOJEIM MODKHA OBITh MPEIMETOM O0CO0OTO BHUMAHUS.
[ToaTroMy omHa W3 BaKHBIX 3a/a4 MHPOPMAIMOHHOTO OOECICUYCHHS] CHCTEMHOTO aHalu3a W
COCTOMT B HAKOIUICHHH HAa0OOPOB MOJHBIX (DOPMaIbHBIX MOJIE/ICH (B HICKYCCTBEHHOM MHTEIUICKTE
TaKHe MOJICTIM HOCST Ha3BaHUE (pelimos).

[TonHOTa hopMambHON MOJENH SBISETCS HEOOXOAUMBIM, HO HE JOCTATOYHBIM YCIOBHEM
JUI TIOJIHOTHI AEKOMIO3MLIMU. B KOHEYHOM cuere, BCe 3aBUCHUT OT IIOJHOTBI COAEP KATENbHOM
mojaenu. OpeliM UMb NpUBICKAaeT BHUMAHUE JKCIEpPTa K HEOOXOJUMOCTH PAacCMOTPETh, YTO
UMEHHO B peaJbHOIl CUCTEME COOTBETCTBYET KaXJAOMY M3 COCTaBISAIOIIMX (PpeiiM 3/1eMEeHTOB, a
TaKXKe PEUINTb, KAaKU€ W3 ATHUX JIJIEMEHTOB JOJDKHBI OBITH BKJIIOYEHBI B COJEPIKATEIBHYIO
MOJIeJIb. DTO O4YE€Hb OTBETCTBEHHBII MOMEHT (BEb TO, YTO HE MOMAJET B MOJEJIb-OCHOBAHUE, HE
NOSIBUTCSL B JAJbHEHIIEM aHalu3€) U O4YeHb TPYAHBIA (3apaHee He Bcerja "O4EBUAHO", 4UTO
JJaHHasl KOMIIOHEHTA JI0JDKHA BOMTH B OCHOBAHUE).

UYToOBl COXpaHUTH IMOJHOTY M BO3MOXKHOCTH PACHIMPEHHS COJAEPKATEIHHOW MOJIEIH,
MO>XHO PEKOMEHJIOBATh OCYIIECTBIISITH JIOTUYECKOE 3aMbIKAHUE TIEPEUHS €€ JIEMEHTOB KOMIIO-
HEHTOH "Bce octanbHOe". DTa KOMIIOHEHTA, KaK MPaBUJI0, OKaXeTcs "Moiyaliei', MoCKOJIbKY K
HEW OTHECEHO BCE, YTO KaXXETCS HECYIIECTBEHHBIM, HO €€ MPUCYTCTBUE OyAET MOCTOSHHO
HAIIOMHUHATH KCIEPTY, YTO, BO3MOKHO, OH HE Y4ell UTO-TO BaXKHOE.

KoHTpoJibHBbIE BOPOCHI:

Korzaa Bo3HUK aHATUTUYECKUN METOA?

Uto Takoe aHATUTUYECKUN METO?

[TonsiTHE NEKOMITO3ULIUH.

[TousTHst GOpPMATBHOMN U COMEPKATETHLHON MOIECTICH.
Yro Takoe pperim?

agrwbdE
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JNNEKUUA 15. AHann3 n cnHTe3 CUCTEeMHbIX UccrneaoBaHUn

PaccMoTpuM BOIpPOC O COOTHOIICHWHM aHAlM3a U CHHTE3a B YEJIOBEYCCKOM ITO3HAHUH.
WX equHCTBO MO3BOJISIET TOHATH OKPYKAIOUIUI MUP. DTO OTHOCUTCS] KO BCEM OTPACIISIM 3HAHUM.
AHalM3 M CHHTE3 CHCTEMHBIX PEIICHUH SBJISETCS MPSIMBIM IMPOJOKCHHEM aHATUTHYECKOTO
METO/da UCCIICIOBAHUHN.

Couemanue ananuza u cunmesa 8 CUCMeMHOM UCCIe008AHUU

MHorue ¢punaocodsl 1 eCTECTBOUCIIBITATENIN 00paIllajil BHUMaHUE HA TO, YTO POJIb CHHTE3a
HE CBOAMTCS TOJBKO K "cOOpke meraineit”, moimydeHHbBIX npu aHaiause. Cpeau CrenuaiucToB 1Mo
CHCTEMHOMY aHaJIM3y OCOOCHHO HACTOWYHMBO BBIAEISET 3Ty MbIcTbh P.Akodd. On moguepkuBaer
3HaYEHHE 1IETOCTHOCTH CUCTEMBI; 3Ta IIEIOCTHOCTh HApYyILIAeTCs IPU aHAIK3E, IPU PacUJICHEHUU
CUCTEMBI YTPAauyMBaIOTCS HE TOJILKO CYIICCTBCHHBIE CBOMCTBA caMoil cuctembl (''pa3oOpaHHbBIN
aBTOMOOWIIb HE MOEJIET, paCWJICHEHHBIA OpraHu3M He croco0eH KHTh'"), HO UCUE3al0T U CYIlle-
CTBEHHBIC CBOWCTBA €€ YacTel, OKa3aBIINXCS OTACICHHBIMH OT Hee ("OTOpBaHHBIN pyib HE py-
JIUT, OTHENeHHbIN a3 He BUauT"). [loaTomy, otmeuaet P.Akodd, pe3ynpraTom aHanusa sBiis-
€TCs JIMIIb BCKPBITHE CTPYKTYPHI, 3HAHUE O TOM, KaKk cucTeMa paboTaeT, HO He TOHUMaHHE TOTO,
MoyeMy W 3a4eM OHa 9T0 JenaeT. CHHTETUYECKOE MBIIUICHHE TpeOyeT OObSCHUTH MOBEACHUE
cucteMbl. OHO CYIIECTBEHHO OTJIMYAeTCsl OT aHaiM3a: Ha IEpPBOM Illare aHajau3a Belllb,
nojsexamiasi oObSICHEHUIO, pa3eNiaeTCss Ha YacTH; B CUHTETUYECKOM MBIILICHUH OHA JIOJDKHA
paccMaTpuBaThCs Kak 4acTh OOJIBIIOTO LIEJIOTO.

Ha BTopom miare aHanm3a OOBSCHSIOTCS coIepKuMble 4YacTd. Ha mocneanem mare
aHaJIM3a 3HAHUE O YacTSIX arperupyercs B 3HaHUE O LeaoM. CHHTETHYECKOE MBIIIJICHUE
OTKPBIBAET HE CTPYKTYPY, a GYHKIHIO; OHO OTKPBIBAET, I0YEMY CUCTeMa paboTaeT Tak, a He To,
KaK OHa JIEJIaeT 3TO.

Takum o0Opa3om, HE TOJBKO AHAIUTUYECKUII METOJ HEBO3MOXEH 0e3 chHTe3a (Ha ITOM
9Tare 4acTH arperupyroTcs B CTPYKTYPY), HO M CHHTETHYECKHI METO]] HEBO3MOKEH 0e3 aHam3a
(HeoOxoaMMa Je3arperanust 1eaoro Juisi oObACHEHHMs (QYHKIUI dYacTeil). AHaJIU3 M CHHTE3
JIOTIOJTHSIIOT, HO HE 3aMEHSIOT Apyr Apyra. CHCTEMHOE MBIIUIEHUE COBMEIIAeT 00a yKa3aHHbIX
MeTo/a.

Tak xak B HacTosIiee BpeMs Bce elle MpeodiagaeT aHaTUTHUECKUN (PEeAYKIIMOHUCTCKUH)
MOAXOJ B HCCIEIOBAHUAX, TO HWMEET CMBICI TPUBECTH JIOMOJHUTEIbHBIE AapTryMEHTHI,
MPUBJICKAIOIINE BHUMAHUE K CHHTETUYECKUM (IKCTTAHCUOHUCTCKUM) METOIaM.

Ocobennocmu CuUHmMemuyeckux Memooos.

Bo-nepBbIX, aHAIUTUYECKUIT METOJA MPUBOAMUT K JOCTUKEHUIO HAUBBICUIUX PE3YJIbTATOB,
€CJIM LIEeJIOE€ YAACTCS pa3lelInTh HAa HE3aBHCHMBIE APYr OT Jpyra 4acTH, IOCKOJIBKY B 3TOM
ClIy4ae MX OTJAEJIbHOE PAaCCMOTPEHHE MO3BOJSET COCTAaBUTH MPABWIBHOE MpECTaBlIeHHE 00 HX
BKJIasne B oOmmi 3ddekt (kak B ciiydae MHTETPATbHOTO HCUUCIEHUS, MO3aWKU, HAKOTUICHUS
neHer u np.). OmHaKo ciaydau, KOorJa cucTeMa siBisieTcs "'CyMMOon'" CBOMX 4acTeid, He MpaBuJo, a
penuanmee wuckimodyeHue. [IpaBunom ke sBIgeTCS TO, 4YTO BKJIAJ JAaHHOM YacTH B
oOmiecrcTeMHbI A (deKT 3aBUCUT OT BKIAAOB Apyrux dvacredd. [lonToMmy, Hampumep, eciu
3aCTaBUTh KXY 4YacTh (YHKIIMOHUPOBATH HAWIYUIIUM OOpa3oM, TO B 1mesioM 3(P¢eKT He
OyneTr HauBBICIIMM. MOXHO CKa3aTh, 4TO, OTOOpaB Jyd4lllie B MHUpPE KapOrparop, JABHTaTElNb,
¢apsbl, Kojeca U T.J., Mbl HE TOJIBKO HE MOJIyYUM CaMOro JIYYIEero aBTOMOOMIISI, HO BOOOIIe He
CMOKeM coOpaTh MallMHYy, TaK KakK JeTald MAllliH Pa3HbIX MApOK HE MOJOWUIYT APYT K JIPYTY.
Urtak, npu aHanuze "HEaAAUTUBHBIX' CHUCTEM CIIENyeT JeiaTh aKUEHT Ha pacCMOTPEHHUE HeE
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OTJICITBHBIX YACTEH, a X B3aMMOJCHCTBHUS. DTO CYIIECTBEHHO OoJiee TpyaHAs 3a7a4a.

Bo-BTOpBIX, HaeasoM, KOHEYHON LENTbI0 aHATUTUYECKOTO METOA SBJISIETCS YCTAaHOBIICHUE
NPUYMHHO-CJIEJICTBEHHBIX OTHOIICHUH MEXKAYy pacCMaTpUBAaeMbIMK sIBICHHMAMH. Hedro
CUMTAETCs TIO3HAHHBIM, TIOJTHOCTHIO MOHATHIM JIMIIB B TOM CIy4ae, €CJIM W3BECTHA €ro MpUYHHA
(COBOKYITHOCTH YCIIOBUI, HEOOXOIUMBIX M JOCTaTOYHBIX JJIS peaju3anuu ciaeacTBusi). OaHako
3TO JaJeKO He BCerja JOCTIKUMO. Jlaxke B TeX ciydasx, KOrJla MMEEeT MECTO NPUYUHHO-
CIIC/ICTBEHHOE ONUCaHue (T.e. KOTAAa YCIOBUS, BXOISIIME B TPHYUHY, JEHCTBUTEIHHO
NEPEUYUCIUMBI), BCE OCTAJBHOE JOJDKHO OBITh HMCKIIOUEHO. /IS MpPUYMHHO-CIIEICTBEHHOTO
OTHOUICHUSI HE CYHIECTBYET IOHSTUS OKPY’KAIOIIEH Cpenbl, TaK KakK JIS CICACTBHS HUYETO,
KpOMe€ IIPUYMHBI, HE TpeOyeTcs.

[Ipumepom CITy’KHUT 3aKOH CBOOOJHOTO IMAJEHUS TEN, CHPABEIUIMBBIA, €CIM OTCYTCTBYIOT
BCE JIPYTHUE CHJIBI, KDOME CHJIBI TATOTECHUS.

OnHako KOrja Mbl UMEEM JIeJIO CO CJIOKHBIMH CUCTEMaMHM, UCKIIIOUUTH "HEHYKHbIe", "He-
WHTEpECHBIC" B3aUMOJICHCTBHS ObIBAET HEBO3MOKHO HE TOJBKO IMPAKTUYECKU, HO U aOCTPaKTHO
(Ipu1 HEOOXOAUMOCTH COXPAHUTh aICKBATHOCTH MOJICIIH).

Nmeercs nBa crmocoba omucaTh Takyr cutTyanuio. OAMH COCTOMT B OTOOpa)K€HUU
"OecnpuYMHHON" KOMIIOHEHTHI MIOBECHUS CUCTEMBI THOO0 "00BEKTUBHOI CilydaitHOCThIO", MO0
"cyObEKTUBHON HEOMPEIEICHHOCThIO" (IMIPOUCXOASIICH OT HE3HaHWsI), JUOO UX COYCTAHUEM.
Jpyroit BeITEKaeT U3 CUHTETUYECKOT0, IKCIAHCHOHUCTCKOTO METO/a U COCTOUT B NMPU3HAHHUU
TOTO, YTO OTHOIIEHUE "NpUUYMHA — CIEACTBUE" SBISAETCA HE E€IUHCTBEHHO BO3MOXKHBIM H
MpUEMJIEMBbIM ONHUCcaHueM (0OBsICHEHHWEM) B3amMoJielicTBHA. bojee anekBaTHON MOJENbIO
B3aMMOJICHCTBUSI OKA3bIBACTCSI OTHOIIEHHE "TPOAYLEHT — IPOAYKT', XapaKTepU3yeMoOe TEM,
YTO MPOJYLEHT SIBISIETCS HEOOXOIMMBIM, HO HE JOCTATOYHBIM YCIOBUEM JUIS OCYIIECTBIICHUS
MPOJIYKTA.

Hampumep, sxenyap sBiseTcs s 1y0a mpoayIeHTOM, a He MPUIHHOM, MTOCKOJIBKY KpoMe
KeNmyas JUIs Tpou3pacTaHus Jayba HEoOXOAMMBI T0YBA, Biara, BO3IYX, CBET, TEIJIO, CHJIA
TATOTEHUSI U T.J. TakuM oOpazoM, 0is1 noayuenuss nPoOYKma Heobxooumvl u opyaue YClosus,
KOmMopbwle u 00pazyiom OKpy*Canuyro cpeoy.

I/ITaI(, MOXKHO C(l)OpMy.]'IPIpOBaTL, 4TO aHaliu3 W CHHTC3 SABJIAKOTCA HCEIJICMCHTAPHBIMU
I[GﬁCTBHSIMI/I, KOTOPBIC COACpKAT Ooinee IMPOCTBIC OIICpaAllH JEKOMITO3UIIMU U arpEerupOBaHusl.

OmnacHOCTh HEMOJHOTHI aHalIu3a cJelyeT UMETh B BUY BCerja (MpUMephl MOCIETHUX JIeT
— npobnema Apana, npobiemsl baiikana u T.1.). OnuH U3 npuemMoB (He JarOIIMM MOJHOM
rapaHTUU, HO WHOTJA TOJE3HBII) — MpejuiaraTh dKCIEepTaM BBISBISATH HE TOJBKO JOBOJBI B
M0JIb3Y PAacCMaTPUBAEMOI0 MPOEKTa, HO U COMPOBOXAATH €ro 00sS3aTeNbHBIM YKAa3aHHEM BO3-
MOYKHBIX OTPHLIATENIBHBIX MOCHENCTBHM. B dacTHOCTH, B Kilaccu(UKaTOp BHIXOIOB (KOHEUHBIX
MPOJIYKTOB) JOOOM CHCTEMBI TOMHMO TOJIE3HBIX MPOJIYKTOB O0s3aTENBHO JOKHBI OBITH
BKIIFOUEHBI 0MX00bl.

Hepo3moxHOCTH JOBCACHUA ACKOMIIO3UIUU OO IMOJYYCHHA 3JICMCHTAPHOI'O (bpaFMCHTa,
SABJIICTCA HE OTPULATCIIBHBIM, a TaKXKCE IIOJIOXUTCIBHBIM PE3YJIbTAaTOM. Xots IIpru 3TOM
CJIO)KHOCTb HC€ JIMKBUIAUPYCTCA IIOJIHOCTBIO, HO €€ C(bepa CYyKacTCH, O6Hapy)KI/IBaCTC${ u
JIOKAJIM3YECTCA MUCTHUHHAA IMPpUYrHa 9TOM CIIOKHOCTH. 3HAHHE O TOM, YTO UMCHHO MBI HC 3HACM,
OBITh MOXKET, HC MCHECC Ba’KHO, YEM CaMO ITO3MTUBHOC 3HAHMHC.

[IpaBna, BOKpPYr TakuX pe3yJlbTaTOB YacTO BO3HUKAeT aTMmocepa Hempusitus. Jaxe
CYILIECTBYET BbIpaK€HHE - "OTpULIATEIbHBIA pe3yabTaT - Toke pe3ynbTar’. Tak ObUTO B Hayaie
Beka ¢ "ynbTpaduonaeToBoil karacTpodoit" 10 BO3HUKHOBEHHS KBAaHTOBOW MEXaHUKH, MOXOXKas
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CUTYalMs ceiuac CI0XKHUIACH C OOBSICHEHUEM MTPUPOIBI IIAPOBOM MOJTHHUH.

OpnHako eciii B HayKe CIOMNCHOCMb U3-30 HENOHUMAHUs PACLEHUBAETCS KaK BPEMEHHO
HEYCTPaHUMOE U TEPIIUMOE SIBJICHHE, TO B YNpPaBJIeHUU (T.e. B JIEIOBBIX, aIMUHUCTPATUBHBIX,
MOJIMTUYECKUX BOIPOCAX) OHA YacTO BOCIPUHUMAETCS KaK HEIIPUEMIIEMBII BapUaHT, BEAYIIUHA K
HEJOIMYCTUMOM OTCpOUKe pelieHus. He moToMy M HMEHHO B YIPaBICHUU HEPEIKO MPUOETaoT
K HUHTYUTHUBHBIM U BOJIEBBIM PELLICHUSAM?

Wtak, ecinm paccMaTpuBaTh aHalU3 Kak CHOCOO TMPEOJOJCHHUS CIIOKHOCTH, TO IOJHOE
CBEICHUE CJIOXKHOIO K M[POCTOMY BO3MOXHO JIMIIb B CJIydae CIOXHOCTH H3-3a
HEMH(OPMUPOBAHHOCTH; B CIy4ae CIOKHOCTH H3-32 HETIOHMMaHUs. AHAU3 HE JIMKBUIAUPYET
CJIOKHOCTh, HO JIOKQJIHU3YET €€, IO3BOJIAET ONpPENEIUTh, KAaKMX HUMEHHO CBEJCHHI HaM He
XBaTaer.

B HeﬁCTBHTeHBHOCTH HE TOJIBKO 06Hapy}KeHI/IC HEXBATKHW KOHKPETHBIX 3HAaHUM BCe-TaKu
ABJIACTCA HOBBIM 3HAHHUEM (paHbH_Ie HaM ObLIO HCU3BCCTHO, YTO MMCHHO MBI HC 3HaHI/I), HO H IIO-
HHOMY CKOM6I/IHI/IpOBaHHBI€ (bpal"MeHTI)I CTapbIX 3HAHUM TaKKe O6J'Ia,Z[aI-OT HOBBIMH Ka4CCTBaMU.

KonTposbHbIe BONPOCHI:

KakoBa posb CHHTE3a B CHCTEMHBIX MCCIICIOBAaHUSIX ?
OCco00EHHOCTH CHHTETHYECKUX METO0B.

KoneuHas 1enp aHAIMTHYECKOIO METOIA.

OO0BACHUTE B3aUMOCBA3b aHATUTHYECKOTO METOIA U CUHTE3A.
CBs13b aHAJIM3a ¥ CHHTE3a C JICKOMIIO3UIIUEH U arperupPOBAHUEM.

agrwbdE
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JNlekumnna 16. OcobeHHOCTU UccnegoBaHUA XO3AUNCTBEHHbIX CUCTEM

X0341iCTBEHHBIE CUCTEMBI — 3TO COBOKYIHOCTH IPOLIECCOB, B KOTOPBIX PECYPCHI U
3HAHUA MPE0OPa3yIOTCs B yIOBIETBOPEHHUE OOIIECTBEHHBIX MOTPEOHOCTEH.

X03iCTBEHHBIE CUCTEMBI — CUCTEMHBIH 00beKT. CBOMCTBAMU XO3SIMCTBEHHBIX CUCTEM
SIBIIAIOTCSI DKOHOMHYECKHUE 3aKOHEI. XO03sHCTBEHHAs CHCTEMA 00J1a1aeT BCEMH CBOMCTBAMHU
OOJIBIIINX CIIOKHBIX CUCTEM. BCcrmoMHUM: O0JIbIIIast CJI0JKHASI CHCTEMa — 3TO CUCTeMa, KOTopas,
BO-TIEPBBIX, COCTOHUT M3 OOJBIIIOTO YHCIIA Pa3HOOOPA3HBIX AJIEMEHTOB; BO-BTOPHIX, ITO
HEJETEPMUHUPOBAHHAS, T.€. HE TOIJIAI0IIASICS TIOJTHOMY OMUCAHUIO CUCTEMa; B-TPEThUX, 3TO
CUCTEMa C Pa3BUTHIM MEXaHHU3MOM OOpPATHBIX CBSI3CU U T.II.

XO0351CTBEHHBIE CUCTEMBI SBJISIIOTCA JUHAMUUYECKUMU Pa3BUBAIOIUMUCSA CUCTEMaMH.
X0341CTBEHHBIE CUCTEMBI SBIISIOTCA OTKPBITHIMU cucTeMamu. [Iporecc pyHKIIMOHUPOBAHUS
XO3SIMCTBEHHBIX CUCTEM OOpAIICH U BO BHE — HAa HYX/IbI OOIIECTBA, W BOBHYTPH — HA CaMy
XO034iCTBEHHYIO CUCTEMY.

IIo 06YCJIOBJ'IGHHOCTI/I ﬂeﬁCTBHH XO3SMCTBEHHBIE CUCTEMBI HE SIBJISTFOTCS
ACTCPMUHHUPOBAHHBIMU CUCTCMAMM.

B cuiny 6picTporo oOHOBIICHHS PE3yIbTATOB XO3SHCTBOBAHMS B 00JIACTH HAYYHO-
TEXHUYECKUX OTKPBITUM, B 001aCTH MIPOU3BOJICTBA MPOJAYKTOB U YCIYT U T.II., B CHIIY
JMHaMKU3Ma OOIIECTBEHHBIX MOTPEOHOCTEM X034MCTBO U XO35MCTBEHHBIE CUCTEMbI MEHBIIIETO
MaciTaba B COBPEMEHHBIX YCIOBUSAX YTPATUIN CTATUCTUYECKYIO YCTOMYUBOCTD U MIPHOOPETH
HEOIPEIEIEHHOCTh HEOCTOXACTHYECKOTO BUA.

[To mpoucxoXKACHUIO XO35IMCTBEHHAS CUCTEMA ABJISIETCS €CTECTBEHHON CUCTEMOM,
OJIHAaKO B YCJIOBHSIX, KOTJIa CYIIECTBYET BO3MOKHOCTh U, 00JIee TOT0, HEOOXOAUMOCTb
BMEIIIATEILCTBA B XO3IMCTBEHHYIO CUCTEMY KaK B I1€J10€, XO35UCTBEHHAs CHCTEMa MPUOOpETaeT
YEPThl UCKYCCTBEHHBIX CUCTEM.

B Hacrosmiee BpeMA XO3SIHCTBEHHBIC CHCTEMBI OOBITHO paccMaTpruBarOTCA

® KaK IMPOU3BOACTBCHHO — TCXHOJIOI'MYCCKAaA CUCTEMA, JICMCHTAMU KOTOpOfI SABJIAKOTCA ChIPbC
H CPpEeaCTBa €ro nepepa60TKH, O6’b€):[I/IHeHHLIe 3aJlaHHOM TeXHOHOFHeﬁ;

® KakK KI/I6epHeTI/I‘IeCKaﬂ CHUCTCMA, T.C. KaAK COBOKYITHOCTb ynpaBJI;Homeﬁ n ynpaBnﬂeMoﬁ
MNOACHCTCMBI, CBA3aHHBIX ITIOTOKaAMHU I/IH(I)OpMaLII/II/I;

® KaK COBOKYITHOCTb ITPOIIECCOB (I)OpMI/IpOBaHI/IH CTOMMOCTH, I'IC SJICMCHTAMU ABJIAIOTCA,
HAIIpuMep, OCHOBHLIC CPEACTBA U O60p0THBIe q)OH,[[BI.

Teopus X0341lCTBEHHBIX CUCTEM PACCMATPUBAET XO3SIMCTBEHHYIO CUCTEMY, KaXKIbIi
AJIEMEHT KOTOPOW OCYIIECTBISET MpeoOpa3oBaHUE PECYPCOB U 3HAHUI B MOJIE3HBIE PE3YIIbTATHI.

Ocobennocmu X0331Cmea Kaxk cucmembl
HepBas[ U TJaBHAsi OCOOCHHOCTh XO3AMCTBEHHBIX CHCTEM B OTJIMYHE OT CHCTEM

TEXHUYECKUX W XKUBBIX COCTOUT B TOM, YTO CBOMCTBO LICJICHAIIPABICHHOIO IOBEACHUS €CTh
CBOMCTBO KaXJOTO 3JIEMEHTa CTPYKTYPbI XO3SMCTBEHHOW CHUCTEMBI. KaKIblil CTPYKTYpHBIN
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3JIEMEHT XO3SMCTBEHHOM CHCTEMBI HMEET B CBOEM COCTaBE€ 4YEJOBEKa C npucymum cEmy
nejeHanpaBJICHHBIM ITOBEACHUCM.

IlesqieHanpaB/IeHHBIM MOBeJeHHMeM 00JaJaeT TOT D3JEMEHT, KOTOpPbIi HMeeT
00BEKTHBHYIO BO3MOKHOCTh aBTOHOMHO BBIOMPATh U MEHATH IIETH CBOETO (DYHKIIMOHUPOBAHMUS.

W3 5T0if 0COOEHHOCTH BBITEKAET BAXKHOE CIEJICTBHE IS TEOPHUH U MPAKTHKH
yIpaBJIEHUS B XO35ICTBEHHBIX cUcTeMax. JleneHne X03aiCTBEHHbIX CUCTEM Ha YIPABJISIOIUE U
yIpaBiseMble, HCIONb3yeMOE€ BO MHOTMX pabdoTax [0 YIPaBICHHIO, HE OTBEYaeT
NEHCTBUTEIBHOMY THUIy B3aMMOJEHCTBHMSI MEXIY OTAENbHBIMH OJIOKAaMH XO35HCTBEHHOM
CUCTEMBI.

OddexTuBHOE ynpaBieHHUE B XO3SHCTBEHHOW CHUCTEME HEBO3MOXKHO 0€3 MOCTPOCHHUS
CHEIHUATBHOTO MEXaHU3Ma YBSI3KU U COTJIACOBAHHMS [EJICHATIPABICHHOCTH BCEX €T0 YacTei.

BTopoe crenuduyeckoe CBOHCTBO XO3SMCTBEHHBIX CHCTEM — OpraHU3alus B
HAIPABJICHUU TIOCTOSSHHO HW3MCHSIIOIIMXCS BHEIIHUX (DaKTOPOB, K KOTOPHIM OHH JOJKHBI
npucnocabnuBatbcs. Takas  CIOCOOHOCTh  XO3SHCTBEHHOHW  CHCTEMBI  00ECIEYMBAETCS
MTOJBH>KHBIM SIZIPOM.

SAnpo — Te 3IEeMEHTHI CUCTEMBI, Pa3pyLIEHNE KOTOPBIX AAKE B HE3HAYMTEIIBHOW CTEIICHH
CBOJIUT K HYJIIO Pa0OTOCIIOCOOHOCTD CUCTEMBI.

CocTtaB KOHKPETHOI'O sJipa XO3SIMCTBEHHOM CHCTEMbI MEHSETCS B 3aBUCUMOCTH OT
KOHKPETHOI'0 CIHMCKa OOLIECTBEHHBIX MOTpeOHOCTENH. DTa OCOOEHHOCTh CTAaBUT 1107 COMHEHUE
YTBEpXkKACHHE 00 HEepapXUYHOCTH XO3diCcTBa Kak CHUCTeMbl. OTHOIICHHS TMOJIYMHEHHUS,
CYIIECTBYIOIIME MEXKJYy 3BEHBSIMU XO3SWCTBEHHOW CHUCTEMBI, SBISIOTCS OTHOIICHUSIMU
aMUHHCTPATUBHOTO TMOJYMHEHMs, OOYCIOBIIEHHOTO HaJU4YMEeM M paclpelieieHueM pecypca
BJIACTH B XO3SIMCTBEHHOM cHUCTEME. JJOMUHUPYIOIIMM THUIIOM 3KOHOMHUYECKMX OTHOLICHUI
MEX1y 3BEHbSMU XO3SICTBEHHON CHUCTEME SBIISIOTCS OTHOILIEHHS OOMEHa JIeATEIbHOCTHIO, YTO
COOTBETCTBYET HEMEPAPXUYHOCTH X0351CTBA KaK SKOHOMUYECKOU CUCTEMBI.

Tperbsi 0COOEHHOCTH XO3AHCTBEHHBIX CHUCTEM CBfA3aHa CO CHEHU(PUUYECKUMHU
crioco0amu afanTtay B U3MEHSIOLIENCs cpeie.

B TexHUMYECKHMX M JKUBBIX CHCTEMaX B KAaueCTBE OCHOBHOI'O MEXaHM3Ma aJalTalud K
BHEIIHUM HM3MEHEHHSM BBICTYIAET «BKJIOUYECHHE» U «BBIKIIOYEHUE» CBA3EH, NMPHUHAJICKAIINAX
ycTOMUMBOMY cHHMCKy. ['MOKOCTH cHucTeMBl JOCTHUTaeTcst 3a c4eT OOJBIIOro (M30BITOYHOIO)
4yycia MOTEHIMAIbHO BO3MOKHBIX CBSI3€H. X034MCTBEHHAs! CUCTEMaA aJallTUPYETCsl HE TOJIBKO U
HE CTOJIBKO IYTEM «IIEPEKIIIOYECHUS» CBA3EH, CKOJIBKO 3a CYET U3MEHEHHMS CaMOI0 MHOXKECTBA
MOTECHIMAIBHBIX CBS3€M BCIEACTBUE IEPECTPOCHUS CBOEW CTPYKTYpBL. Y CTOWYMBOCTH
XO3SIMCTBEHHOM CHCTeMBl oOecneunmBaeTcs, TMpexJae Bcero, mnepeGopMUpoBaHUEM, T.€.
U3MEHSAEMOCTBIO €T0 CTPYKTYPHI.

Kpome paccMOTpeHHBIX Tpex Ba)KHEHIINX, MOKHO Ha3BaTh Psiji APYTUX OCOOCHHOCTEM:
UCKJIIOUUTENIFHO HEYCTOHUMBOE pa3HooOpaszue (Kak IO COCTaBy, TaK M 10 YHCICHHBIM
XapaKTepUCTHKaM) BHEIIHUX (PAKTOPOB, BO3ICHCTBYIONINX HA XO35ICTBEHHYIO CUCTEMY;

OTCYTCTBHE CBOMCTBA CTATUCTUYECKOM YCTOMYUBOCTH;

HaJIM4Me 4epPT U €CTECTBEHHBIX, U UCKYCCTBEHHBIX CHCTEM;

OTCYTCTBHE YCTOWYUBOIO s[pa, T.€. OIPEAEICHHON, HEU3MEHHOMN I'PYIIIbI DJIEMEHTOB,

JIMKBUJALUSA KOTOPBIX IMOTHOCTHIO NAPAIU3YET CUCTEMY U JIp.
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[TockonbKy XO35HCTBEHHBIE CUCTEMBI 00J1a1al0T PSAIOM OCOOCHHOCTEH, MOCTONBKY IS
HUX HeoOXoAuMa clieluagbHas MpopaboTKa yCIOBUN HCHOIb30BAHUS NMPHHIMIIOB CUCTEMHOTO
UCCIICIOBAHMS.

CUCTEeMHBI MOAX0A B DKOHOMHKE — 3TO, MPEKAE BCEro, CPEICTBO PELICHUS 3aaad
HecTathucTHdeckoro Tumna. CHCTEMHBI aHalM3 BBICTYIIAeT B KauyecTBE MpPOLEAYpbl cOopa U
00paboTku MHpOpMAIMK MO MOCTABICHHOW 3amade mpeoOpa3oBanusi oObekra. Ilpuuem, ecnu
OT/ICJIbHBIC YAaCTH 3TOH MPOIEAYPHl MOTYT BBICTYIIAaTh B KauecTBE (GOPMYIHUPOBKU U PEIICHHUS
CTaTUCTUYCCKHUX 3ada4, TO UX KOMIIO3HUIIUA HOCUT HeCTaTUCTHUYCCKUI XapaKkTep.

KoHTpoJibHBIE BOIPOCHI:

Yro Takoe X03AMCTBEHHBIE CUCTEMBI?

CBoiicTBa X035IHCTBEHHBIX CUCTEM.

Oco0EHHOCTH XO03IHCTBEHHBIX CUCTEM.

[TonsTHE AIpa XO351ICTBEHHON CUCTEMBI.

Uem obecrieynBaeTCsi yCTOMYUBOCTD XO3SHCTBEHHBIX cHCTEM?

orwdPE
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NEKUUA 17. MeToAbl NPUHATUA peLUEHUN U AeNOoBble Urpbl

[TpunsiTHe XO3SHUCTBEHHBIX PEILLECHUI, HANPABICHHBIX Ha pa3perieHre mpoOIeMHBIX
CUTYyaIluii, MOXKET OCYIIECTBIATHCS Ha 0a3e UCIOIb30BaHUS PA3IUYHBIX METOAOB, KOTOPHIE
MOTYT OBITH YCIIOBHO pa3zielieHbl Ha TPU OOJIbIINE IPYIIIbL:

1. WHcTpyKTHUBHBIE.
2. AHamuTnyeckue.

3. HmuramuonHsle.

K HMHCTPYKTHBHBIM METOJAaM OTHOCSTCS PEIICHUS, IIPUHUMAeMble Ha OCHOBE
IpaBUl M TPOLELYp, 3aJI0KEHHBIX B HOPMATHUBHBIX JIOKYMEHTaX — IIOCTAHOBJICHHUSX,
IIPUKA3aX, UHCTPYKLUAX U T.IL.

SBAsAsACH HEOTHEMIIEMOM YacCTbIO CHCTEMBI DKOHOMHYECKHMX METOJOB B YCIIOBHAX
[ECHTPAIM30BAaHHOTO YIPABJICHUS, HOPMAaTHBHBIE JIOKYMEHTHl PErJIaMEHTUPYIOT paboTy
XO3SIMCTBEHHBIX 3BEHbEB, 3HAUMTEIBHO OIpaHMYMBas CBOOOAY BbIOOpa NpU NPUHATHU
peleHui, OpUEHTUPYS UX HA TEHICHIUHU PA3BUTHs XO3MCTBEHHOIO MEXaHU3MA.

[Ipu nepexone K ppIHOYHBIM YCIIOBHSIM 3TU METO/bl HE YTPATHIIA CBOErO 3HAYEHMUS,
XOTS TPHOOPENTN HEKOTOpble HOBbIE clenu(UYecKue 4YepThl B TMEPHOJ CTAHOBJICHUSA
XO3SIMCTBEHHOTO 3aKOHOAATENbCTBA. KOJIMYECTBO HOPMATUBHBIX JOKYMEHTOB BO3pacCTacT,
coJlep)KaHHEe UX CTAHOBHUTCS MEHEE ONpeeNieHHBIM, YTO PaclIUpseT CBOOOIY BbIOOpa mpu
paspelieHud TPOOJEMHBIX CHTyalluid 3a CYET BO3MOXKHOCTEH pa3IMYHON TPAKTOBKU
HOPMATHBHBIX MOJIOKEHUH.

AHaJuTHYeCKHe METOJbl pa3pelleHus MpOoOJIEMHBIX CUTyallUd CBS3aHbl C
UCIIOJB30BAaHUEM  alllapara JKOHOMHMKO-MAaTEMaTH4YEeCKOro  MojenupoBaHus. Takue
pelieHusl MpearnojaraloT HaJIW4Yhe CBOOOABI BBHIOOpa ¥ BO3MOXKHOCTH  OIICHHUBAThH
pasiinyHble  albTEpPHATUBHBIC  pEIEHMs, BbIOMpas  BapuaHT,  ONTHUMH3HUPYIOLIHA
XO3SICTBEHHYIO JEATENILHOCTD 110 KAKOMY-TTM00 KPUTEPHUIO UM KPUTEPHSIM.

ApceHall aHaJIMTUYECKMX METOJOB, NPUMEHSEMBIX B 3KOHOMHUKE, JIOCTATOYHO
oOumpeH 1 pasHooOpaseH. Crofja OTHOCATCS MOJAEIN MaTeMaTH4eCKOro MporpaMMHUpPOBaHUS,
METO/Ibl CETEBOr0 IUIAHWPOBAHUS, TEOPHsI MAaCCOBOTO OOCTYXHMBaHMS, MOJIEIH YIpaBICHUS
3aracam, TeOpus HaJIe)KHOCTH U JIpyTHe.

B nepuon craHOBIEHHS 3KOHOMHKO-MATEMaTH4YECKOIO MOJEIMPOBAHMS Ha HETO
BO3JIarajiCchb OYEHb OONbIINE HAAEKAbl B TOM CMBICIE, YTO MOXKHO CO3[aTh MOJEIb
ONTUMAJILHOTO YIPAaBJIEHMS, OXBATHIBAIOILYIO BCE aCHEKThl (PYHKIIMOHUPOBAHHUS HAPOIHOTO
xo3siicTBa. Bpems mokasano, 4To 3TO HE TaK, YTO ONTHUMM3ALHMOHHbIE MOJeNN 3((HEKTUBHBI
JUIIb S PEUIeHUs JOCTaTOYHO CHEHU(PHUUECKHX XO3IWCTBEHHBIX 3aJad C XOPOILIO
CTPYKTYypUPYEMOil MpoOIeMHON CUTyaluen.

K Tperpell rpynme OTHOCATCS HMMHMTANMOHHBbIE MOJENHU TPUHATHUS PELICHUH, B
OCHOBE KOTOPBIX JISKUT MOJACIUPOBAHNE XO35HCTBEHHOTO Tpoiiecca, 00bIdyHO Ha 6aze DBM,
C LETbI0 M3YYEHHS] €ro XapaKTepUCTUK W peaklMil Ha 3allaHUpOBAaHHBIE WIM CiydailHble
BO3JECHCTBHUS. 3a CYET MHOTOKpaTHOM peanu3anuu Ha OBM moOSBISETCS BO3MOKHOCTH
MPOAHATU3UPOBATh TMOIYYCHHYI0 HWH(GOPMAIMI0O O TMOBEACHUHM CHUCTEMBl B Pa3IUYHBIX
YCIIOBHSIX.

Knaccuueckum npuMeEpoM HMMHUTAIMOHHOTO MOJIETUPOBAHUS  SABISIETCS METO]
CHUCTEMHOM JUHAMUKH, pa3pad0TaHHBIA aMepuKkaHCcKuM yaeHbIM []. doppectepom.
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Ha ocHoBe 3TOro merona Oblla, B YacTHOCTH, CO3/IaHA MOJIENb, WMUTHUPYIOIIAs
pa3BUTHE DKOHOMMKHU. Pe3ynbTaThl peanu3aluy 3TOM MOJEIN MOKa3ajad, YTO IPHU YCIOBHH
COXpAaHECHHS CYIICCTBYIOIIMX TEHACHIMHA MHPOBOE COOOIIECTBO OXXKHIIAET HCTOIICHUE
pecypcoB, NaJ€HUE )KU3HEHHOTIO YPOBHS M YMEHBILICHUE YUCIEHHOCTH HACEJICHUS.

I[anee B MOJCJIb BBOJAWJIOCH MNPCANOIOKCHUC O TIOABJICHUHU BO3MOXKHBIX
TCXHUYCCKUX peH_IeHI/Iﬁ N AQHAJIIM3UPOBATIUCh HMX IIOCICACTBHA C LCJIBIO OIPEACINTHb, €CIN
HE ONTHUMAJbHBIA B CTpOromMm CMBICIIC CJIOBA, TO HaunbOoJee HpI/IeMJIeMHﬁ IyTb pPa3BUTHA
MI/IpOBOI‘/'I OKOHOMHMKH.

JlocTOMHCTBA IMHUTALIMOHHBIX METO/OB, X TMOKOCTh K M3MEHSIOIIUMCS YCIOBUSIM,
MOCTaBWJIM MX Ha MEPBOE MECTO MO CpaBHEHUIO ¢ ApyruMu metoaamu. B CIIA, nanpumep,
OosbIas yacThb 3aj71a4 OOIIEKOPIIOPATHBHOTO YPOBHS, PEIIacTC HA OCHOBE MMHTAITUH.

KoHeuHo, /Ui yCHEIHOro MCIOJIb30BaHUS THX METOJ0B HEOOXOIUMBI pa3BUTast
TEXHUYeCKass  0a3a, COOTBETCTBYIOIIMH  ypOBEHb  HPOTPAMMHOrO  obOecreueHwus,
BBICOKOKBAJIN(PMIIMPOBAHHBIN MIEPCOHAI.

Hzeposas umumayus pazpeutenuss npoOIeMHbIX cCumyayuil

OI[HI/IM nus3 HMHTCHCHUBHO Pa3BUBAIOIINXCA HaHpaBJ’IeHI/Iﬁ HUMUTAIIlUOHHOI'O
MOACIINPOBAHUA ABJIACTCA TAK HA3BIBAEMOC UT'POBOC MOACIIUPOBAHNEC UJIU ACTIOBBIC UI'PHI.

JlenoBas urpa — 3TO UMMTALAS PEaJbHON XO3SMCTBEHHOM CUTYallUH TPYIIION JIKLL,
IIPEACTABILIIOIUX PA3IIMYHBIE HHTEPECH] PA3JINYHBIX CTPYKTYPHBIX ITOAPA3AEICHUN CHCTEMBI.
[Io cpaBHEHMIO € JOPYrMMH METOJAaMU MOJEIMPOBAHMS, B JIEJIOBBIX HUIPax CO3JAIOTCS
XO35ICTBEHHbIE  CUTyallUd, Haubonee OnM3KHE K  pealbHOM  JEMCTBUTEIBHOCTH.
Kpome Toro, y4aCTHUKHM HE TOJIBKO IIPUHUMAIOT PELICHMS], HO UMEIOT BO3MOKHOCTb YBHUJIETh
UX MOCIEACTBUSA, OLICHUTh PE3YyJIbTaThl U CKOPPEKTUPOBATH CBOU JCHCTBHSL.

Cy1iecTByeT HECKOIBKO OIIPENEICHUM JEIOBBIX UIP, MOAYEPKUBAIOIIUX Pa3IndHbIE
O0COOEHHOCTH JIaHHOTO KJIacca MOJEJIEH XO35IIICTBEHHOMN eHCTBUTENbHOCTH. BOT HEKOTOpbBIE
U3 HUX:

[enoBass urpa — MMHTANMA TPYIIION JIMII XO3SMCTBEHHOM WM OpPraHU3allMOHHOMN
NeSITeIbHOCTH B y4eOHBIX WJIM  HCCIIEAOBATENbCKUX IENIX Ha  MOJENIH
YKOHOMHUYECKON CUCTEMBI.

I[eJ'IOBLIMI/I UrpaMm Ha3bIBAOTCA MOACIIN B3aHMO,HeI>'ICTBH5{ J'IIO,Hef/’I B IIpoHecce
JOCTHXXCHHA ITOCTABJICHHBIX ueneﬁ S9KOHOMHYECKOT'O UJIN IMPECTUKHOTO XapaKTepa.

I[eJ'IOBaH urpa — uMuTanus, )XuBo€¢ MOACJIUPOBAHUC IIPOLCCCA ITPUHATUA peH_IeHI/Iﬁ B
YCIIOBUAX COIICPHHUYCCTBA CTOPOH HWJIN PACXOXKICHUA UX YaCTHBIX HCJ’ICfI.

Onpenensiromii  mpu3HaK J00OM  J€IOBOM UIphl — 3TO BOCHPOU3BEICHUE
XO3SIMCTBEHHOM JEATEIbHOCTH B YCIOBHOM 0OCTaHOBKE, KOTOpas MOJENUpYeTcs IO
OTpe/IeNIEHHBIM MTpaBWJIaM, U B HEOOXOAUMOM CTENEHU NMPUOIMIKAETCs K eHCTBUTEIbHOCTH.
Tak, SKCIepUMEHTalbHAs [elloBas HUrpa MOXET CIYXHUThb CBO€0Opa3HOH MpOBEpKOH
T'OTOBHOCTH nonpameneHHﬁ K HCIITAaTHBIM CHUTyallusdaM, CII0COOCTBOBATh BI)Ipa6OTKe
HaWJIy4IlluX B3aMMOJAEUCTBHIM B pa3inyHbIX ycioBusx. Hampumep, eme B 30-e roapl Ha
[arypckoit 'DC Obuta co3mana u MpoBeAeHA Urpa Il TPEHUPOBKH MEPCOHANA IO OBICTPOM
JTUKBUJIAIUY aBapUU.

JlocTonHCcTBa Y4eOHBIX JCIOBBIX UTp elie Oosiee oueBUAHBI. JlenoBas urpa 0ObBIYHO
KOHCTPYHpYETCSI TaKMM 00pa3oM, 4YTO pEIIeHHs, NPUHUMAaeMble YYaCTHUKAMH HWIPBHI,
AQHAJIOTUYHBI PEATbHBIM XO3SIHCTBEHHBIM PEIICHUSIM.
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Bmecre ¢ TeM, Kak yke OTMEYalloCh, UIPOBOE MOJAEIMPOBAHUE YIPABICHUYECKOU
NESITEIbHOCTH UMEET PsIJI IPEUMYILECTB B IJIaHEe O0yUCHHUSL:

Bo-niepBbix, cxkaThlii MacmTad BpeMEHH, MO3BOJISIOMIMN MPOCIEIUTh MOCISACTBUS
MIPUHUMAEMBIX PEUIEHUH B JOJITOBPEMEHHOM aCIIEKTeE.

Bo-BTOpBIX, UIrpoBas MOJENb IO3BOJIIET OCYILIECTBUTb PA3HOCTOPOHHUHN aHAJIN3
3¢ (PeKTUBHOCTH, KaK OTAEIBHOTO pPEUICHHS, TaK U CTPATerMu KaXXIOro y4acTHUKa
UTPBI B IIEJIOM.

B'TpeTBI/IX, HETaTUBHBIC IIOCICACTBHA HEBCPHBIX YIIPABJICHUYCCKHUX peI_HeHI/Iﬁ
CKa3bIBAIOTCA JIMIIb Ha UTPOBBIX OLICHKAX.

KoHTpoJibHBIE BOPOCHI:

OCHOBHBIE TPYNIIBI METOJOB IPUHATHUS PEILICHUMN.
UTO OTHOCUTCSI K MHCTPYKTUBHBIM METO1aM?

CBs13b aHAIUTUYECKUX METOAOB C MOJEIHUPOBAHUEM.
UTOo eKUT B OCHOBE UMHUTALIMOHHBIX METO/10B?
[loHsiTHE NENOBBIX UI'P U UX HA3HAYEHHUE.

agrwdE
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NEKLUWUA 18. MpuHaTHe pewieHMU No BbIGOPY cTpaTernm

Cpenu pa3sHOOOpa3HBIX YMNPABICHYECKHX PELICHWH YCTaHOBIIEHHE IIEHBI Ha
IOPOAYKIHMIO MM PEeCcypchl 3aHUMaeT 0co00 BakHOE MecTOo. PaccMoTpuMm BOIpPOC NPUHATHSA
pelLIeHNId Ha pUMepe MPUHATHUS PELICHUI 110 BEIOOPY IIEHOBOW CTpAaTeruu. ITO CBA3AHO C TEM,
YTO IIEHa SBJISIETCS ONpEleaonM (pakTopoM (PyHKIIMOHMPOBAHUS KaK PHIHOYHOM CHCTEMBI B
LIEJIOM, TaK M KaKJI0r0 €€ CTPYKTYPHOI'O DJIEMEHTA.

Pa3paboTka 1I€HOBOW MOJMTUKH TPEACTABISAECT COOOW OMpENeTICHHE CTPATETHYeCKON JTMHHUH
noBeZieHUs: GUPMBI IO GOPMHUPOBAHUIO YPOBHS II€H HA Pa3JIMYHBIX dTanax (yHKIIMOHUPOBAHUSI.
[lenoBasi ctpaTerusi CIy>KUT OCHOBOM NPUHSTHS PELICHUW B OTHOIIEHWU LIEHBI MPOJAXH B
Ka)XJ10i KOHKPETHOM CJIEJIKE.

CylIiecTBYIOT pa3aIuyHbIe BUJIbI IIEHOBOM CTpAaTEruu.

Cmpamezusi 8b1COKUX YeH UNU CIMPpame2ust « CHAMUSL CIUBOK »

MPEAyCMaTPUBAET IPOIAXKY TOBAPA IEPBOHAYAIBHO IO BEICOKUM II€EHAM, 3HAYUTEIBbHO
BBIIIIE LICHBI IPOM3BO/ICTBA, a 3aTE€M ITOCTENIEHHOE UX CHUKeHUE. CTpaTerus BBICOKUX LIEH
obecrieunBaeT ObICTPYIO OKYITaeMOCTh BIIOKEHHBIX cpencTB. Kak nmpaBuiio, Takasi moJIMTUKA
OKa3bIBAECTCSI BOBMOKHOM MPHU peaIn3allii HOBOTO BHICOKOKaYE€CTBEHHOI'O TOBApa.

Haubonee MMpUueMJIEMbIC YCJIIOBUA UCIIOJIb30BAHUA CTPATCIUNA:

. BBICOKMH YPOBEHB TEKYILETO CIPOCa;

. OTPAaHUYEHHOCTh KOHKYPEHIIMU U HENPUBIIEKATEIbHOCTh BBICOKOW HaYaJlbHOU 11E€HBI
ISt pUpPM-KOHKYPEHTOB;

° HEBBICOKAsi YyBCTBUTEILHOCTD K IIEHE TPYIIIHI IIOTPEOUTENICH, IPUOOPETAIOIINX TOBAP;

OTHOCHUTEIBHO HEBBICOKHUI YPOBCHb U3CPKCK ITPONU3BOACTBA.

9T1oT BHUA CTPATCIMU HAXOJUT HA PBIHKE BCC OoubliIee pacipoCTpaHCHUC. Oco0eHHO aKTUBHO OH
MNPpUMCHACTCA B YCJIOBHUAX, KOIla Ha PBIHKC Ha6n}011aeTc91 IMPEBBINICHUC CIIpOCa HaxQ
MNpCIJIOKCHUCM U (I)I/IpMa 3aHUMACT MOHOIIOJIBHOC ITOJIOKCHHUC B IIPOHU3BOACTBC HOBOI'O TOBApa.
OTta CTpaTteruda npuemicMma Ijisd YCJ'IOBI/II\/'I HHU3KOH 3IaCTHYHOCTHU CIIpOCa, KOrja pbIHOK IMAaCCUBHO
pearupyeT ujin HE pearupyer BOO6H_IC Ha CHHKCHHUE 1I€H WM UX HU3KUKU YPOBCHbB.

BHOCJ’IGI[CTBI/II/I, KOraa PBIHOK OKa3bIBACTCA HACBINICHHBIM, q)HpMa HJICT Ha CHHIKXCHUEC IICHBI
Ha ,Z[aHHBIfI TOBAap.

Cmpamezusi HU3KUX YeH Uiy cmpame2us «NPOHUKHOBEHUSLY, «NPOPbIBA» HA PbIHOK
IIPEyCMAaTPUBAET NEPBOHAYAIBHYIO ITPOJAXKY TOBApa MO0 HU3KUM LIEHAM C LIEJIBIO
CTUMYJIMPOBATH CIIPOC, OJEPKaTh MO0y B KOHKYPEHTHON OOphOE 1 3aBOEBATh MAaCCOBBIN
pbIiHOK. PHpMa ToOUBaeTcs ycnexa Ha phlHKe, BBITECHAET KOHKYPEHTOB, a 3aTeM IOJJHUMAaeT
LIeHbl Ha cBOM ToBap. OHAKO B HACTOSIEE BpeMs KpallHe TPYIHO UCIOIb30BaTh TAKYIO
LIEHOBYIO MOJIUTHKY, ITOCKOJIbKY JUIsl OOJIBIIMHCTBA (PUPM MPAKTUYECKH HEBO3MOKHO
o0ecneunTh cebe MOHOIIOIBHOE TOJI0KEHUE HA PBHIHKE.

Crparerusi HU3KUX II€H HENpHemiieMa JJIsi PBIHKOB C HHU3KOW 3JacTUYHOCThIO crpoca. OHa
addexTBHa Ha PBIHKAX C OOJBIIUM OOBEMOM MPOM3BOJICTBA W BBICOKON 3JIACTUYHOCTHIO
CIIpOCa, KOTJla MOKYIATeld YyTKO pearupyroT Ha HU3KUI YpOBEHb IIEH M PE3KO YBEIUYUBAIOT
00BEMBI 3aKYTIOK.

CymectByeT Moau¢puKalus 3TOr0 BUAA CTPATEeTHH, KOTJa HU3KHE ILIEHBI MO3BOJSIOT (Qupme
«TIpOPBATHCSA» HA PBIHOK, SBISASACH CTUMYISITOPOM pOcTa 0OBEMOB MPOJAX, HO B JalbHEHUIIEM
OHU HE TOBBIIIAIOTCS, @ COXPAHSAIOTCS HAa HU3KOM YpPOBHE M Jlaxke cokparnarorcs. [IpuObuib
obecrieunBaeTcs 3a c4eT pocta 00beMOB Npojax. KpoMe Toro, npu BblITycke ToBapa B 00JIbIIEM
KOJINYECTBE, €r0 Ce0ECTOMMOCTh U COBITOBBIE PACXOIbI COKPAILIAIOTCS.
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Crparerus HU3KHX LIEH MOXET ObITh 00yCIIOBIICHA:

o YYBCTBUTEILHOCTHIO PhIHKA K IIEHAM U BBICOKOH 3JIACTUYHOCTBIO CITPOCa;
° HCIIPUBJICKATCIIBHOCTBIO HU3KOHU LCHBI IJIA AKTUBHBIX U IIOTCHIHUAJIbHBIX KOHKYPCHTOB,
. COKpAIlIEHUEM H3/EPKEK MPOU3BOCTBA U 0OpaIlleHUs IO Mepe YBEIHUeHUsT 00HEMOB

IMPONU3BOACTBA U cObITa JaHHOT'O TOBapa.

Cmpameeus oughgepenyuposanHvlx yem

AKTUBHO IIPUMEHSETCSI B TOPTOBOM MPAKTHUKE KOMITAHHA, KOTOPhIC YCTaHABJINBAIOT
OTPEICIICHH YO IIKAJTy BO3MOXKHBIX CKHJIOK M HaI0aBOK K CPETHEMY YPOBHIO IICH IS
Pa3JINYHBIX PHIHKOB, UX CETMEHTOB M MOKYIATENEH: ¢ y4eTOM pa3HOBHIHOCTEH MOKYIaTeNeH,
pacIoIoKEHHsI PhIHKA U €r0 XapaKTePUCTUK, BPEMEHH IMOKYIKH, BApUAHTOB TOBAPOB M UX
MoauUKAITH.

Crparerus auddepeHIMPOBaHHBIX 1IEH MPEANOUTHTEIbHA ITPU COOIIOICHUN Psijia YCIOBUI:

o JIETKO CErMEHTHUPYEMOM PBIHKE;

o HAJIMYUH YETKUX TPAHUI] PHIHOYHBIX CErMEHTOB U BBICOKOH HHTEHCHBHOCTH CIIPOCa;

o HEBO3MOXXHOCTH TIEPENPOIaXKH TOBAPOB U3 CETMEHTOB C HU3KMMHU IICHAMHU B CETMEHTHI C
BBICOKUMH [ICHAMH;

o HEBO3MOXKHOCTb MTPOAAXKH KOHKYPEHTaMHU TOBAPOB 110 HU3KUM LIEHAM B CETMEHTE, B
KOTOPOM (pripMa MPOJIaeT TOBAPHI 110 BBICOKHM IICHAM;

o OTCYTCTBHUE OTPUIATEIBHBIX PEAKIIU CO CTOPOHBI ITOKYIaTeNeii Ha
¢ epeHIpOBaHHbIC [ICHBI;

o HEMPOTHUBOPEYHE CYIICCTBYIONIEMY 3aKOHOIATEIbCTBY BHIOPAHHOM
nuddepeHpoBaHHON (HOPMBI YCTAaHOBIICHUS 1I€H;

o MOKPBITHE U3/ICP’KEK Ha PeaT3alfio CTPATETUH.

CTpaTerHﬂ ,Z[H(i)(bepeHI_[I/IpOBaHHBIX LHCH IMO3BOJIACT «IIOOLIPATH» HIIN «HAKA3bIBATb» PA3JIMYHBIX
HOKYHaTCHCfI, CTUMYJIUPOBATh WM HCCKOJIBKO CACPIKUBATH HPOJAKHW TOBAPOB Ha pPa3JIMYHBIX
PBbIHKAaXx. Ee vactHBIMU ClIydasiMu SABJIAKOTCA CTPATCIUU JIbIOTHBIX U ITUCKPUMHUHAIIMOHHBIX LICH.

[Tpu cmpamezuu 1eommuvix yeu

JBTOTHBIC IIEHBl YCTAHABIUBAIOTCS HA TOBAPHI JJIs MOKYIAaTeNei, B KOTOPBIX (upMa-mpoiaBer
HMECT OIMPCACIICHHYIO 3aMHTCPECCOBAHHOCTD. KpOMe TOI'O, ITIOJIMTHUKA JIBT'OTHBIX IIEH MOXET
MIPOBOJIUTHCS KaK BpPEMEHHAsi MEpAa CTUMYJIMPOBAHUS IPOJAXK, HAPUMED, JJIs IPUBICUEHUS
MOKYIATENIeN Ha PaCIpOIaXKH.

JIbrorueie LCHbI, KaK IIPaBUJIO, YCTAHABJIMUBANOTCA HHIXKE U3JCPKCK IMPOU3IBOACTBA —
JCMIIMHTOBBIC IICHBI. HpI/IMeHSIIOTCﬂ OHU B HCJIAX CTUMYJIMPOBAHUSA MPOAAXK HJIA MOCTOSAHHBIX
HOKYHaTeHCﬁ, B ICJIIX OAPBIBA C TIOMOIIBIO LICHOBOM ITOJIUTUKU cIa0bIX KOHKYPCHTOB, 4 TaK¥XKC
npu HCO6XOI[I/IMOCTI/I OCBO6OI[I/ITI) CKIIAJICKHME MOMCUICHUA OT 3aJICKAJIOT0 TOBAapa.

Cmpamezusi OUCKpUMUHAYUOHHBIX YeH

MPUMEHSIETCS 110 OTHOLIEHUIO K ONpeeIEHHBIM CErMEHTaM PbIHKA — K MOKYIIaTeNIsIM, He
OPUEHTUPYIOIIUMCS B ppIHOUYHOM 00CTAaHOBKE WJIN HEXKEJIaTeNIbHBIM JJIs1 QUPMBI-TIPO/IaBLA, UIH
K€ TMPOSIBIISIIOIIMM KPalHIOI 3aMHTEPECOBAaHHOCTh B IPUOOPETEHUH TAaHHOTO TOBapa.

Wuorna ¢upMa BeIHYK/I€HA UATH HA TAKYIO CTPATETHIO, KOTIa IPABUTEIHCTBO MIPOBOAMT OOIIYIO
JTUCKPUMHHAITMOHHYIO TIOJIMTUKY 10 OTHOIICHUIO K CTpaHe, B KOTOPOU (PyHKIIMOHUPYET pupma-
MOKYIIATeNIb: YCTAHOBJIEHUE BBICOKMX BBIBO3HBIX WM BBO3HBIX IOLUIMH, YCTaHOBJICHUE
0053aTeNbHOTO MpaBUJIa MOJIb30BAHMS YCIIyTaMU MECTHOTO MOCPETHUKA U JIP.

Cmpamezus eOuHbIX Yer unu yCmanog1eHue eOunblx yeH 0iisl 6cex nompeobumerne
9Ta CTPATErusl yKpeIusieT 10Bepue NoTpeOuTeNnel, Jerko NpuMeHnMa, y100Ha, 1eiaer
BO3MO>KHBIM MPOJAXKH TI0 KaTajoram, MOCBUIOYHYIO TOproBito. OJHAKO cTpaTerus €AMHbBIX LEH
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IpUMEHSIeTCs HEe YacTo U, KaK MPaBUJIO, OTPaHMYCHA BPEMEHHBIMH, reorpadudecKuMu
Y TOBAPHBIMH PaMKaMHU.

Cmpameeuﬂ 2u67<ux, niaacmu4Hsvlx Yer

npeaycMaTpuBacT USMCHCHUC YPOBHS MMPOAA’KHBIX IE€H B 3aBUCUMOCTH OT BO3MOXXHOCTH
IMMOKYIIAaTCJId TOProBaThCA U €ro HOKYHaTeHbHOﬁ cunbl. ['nOkue ICHBI, KaK IIpaBUJIO, UCIIOJIb3YIOT
IIpHU 3aKIIFOYCHHUU MHAWBUAYAJIbHBIX CACIIOK 110 KaX(HOﬁ napTun HCOAJHOPOAHBIX TOBAPOB.

Cmpamezus yenooeo nuoepa

peycMaTpuBaeT JInO0 COOTHECEHHE (PUPMOI CBOEro ypoBHS 1IEH C AMHAMUKON U XapaKTepoM
1eH (pupMbI-TyIepa Ha TaHHOM PhIHKE [0 KOHKPETHOMY TOBapy, JIMOO 3aKII0YCHUE COTIIAIICHHS
(KaK mpaBHIIO, HETJIACHOTO) C JIMJIEPOM Ha JAaHHOM PBIHKE UJIU €r0 CErMEHTE, T.€. B CiIyJae
U3MEHEHUS [ISHBI JIUAEPOM (pHpMa TaKKe MPOU3BOAUT COOTBETCTBYIOIIEE N3MEHEHHE LIEHBI Ha
CBOM TOBaphl.

[TonoGHast cTparerus IIeH BHEUIHE BeCbMa MpHUBIIEKaTebHA U yA00HA Ut (GUPM, HE HKETArOIIUX
WIM HE HMEIIIUX BO3MOXXHOCTH IPOBOJUTH CBOM COOCTBEHHbIE Pa3pabOTKU IEHOBOM
CTpaTeTuH, OJIHAKO OHA U OIaCHA, YPE3MEPHO CKOBBIBAS LIEHOBYIO IMOJIUTUKY (PHPMBI, OHA MOXKET
MPUBECTH K CEPbE3HBIM OIIMOKAaM U TIpocyeTraM (Hampumep, JIUJAEp MPOBOIWI OMIMOOYHYIO
CTpATEeTHIO WM TPEIIpUHSUT OOMaHHBIM Xox W T.A.). B xonme 70-x rogoB MHOTHE (UPMBI
OTKa3aJKCh OT LIEHOBOW CTPATETHH CIIEJOBAHUS 32 JIMJIEPOM U C LIETbI0 JOOUTHCS PE3KOT0 POcTa
IPO/IaXX 0OPATHITNCH K CTPATETUH THOKUX IICH.

Cmpamezusi KOHKYPCHbIX YeH

CBsI3aHA C IPOBE/ICHUEM arPECCHBHOM IIEHOBOW MOJIUTUKHA (PUPM-KOHKYPEHTOB — CO CHHYKCHHEM
VMU 1IEH — U NIPEATONAraeT NpoBEICHUE IBYX BUIOB IEHOBOW CTPAaTErny B LEISIX YKPEIIJICHUS
MOJIOKEHHS (PUPMBI Ha PBIHKE.

B nepBoM ciyyae npojiaBell TakkKe MPOBOIUT IICHOBYIO aTaKy Ha CBOMX KOHKYPEHTOB U CHIXKAeT
LIEHY /10 TaKoro K€ WM elle 0oyiee HU3KOIO YPOBHSA, CTPEMSCh HE IOTEpsATh, a HA00OpPOT,
MOBBICUTH CBOIO JIOJIO HA PBIHKE.

CHmxeHue 1eH naeT APQeKT Ha PbIHKaX M €ero CerMeHTax, XapaKTEePHU3YIOIIMXCS BBICOKON
AJIACTUYHOCTBIO crpoca. (OCHOBOW [UIsl CHMJKEHHS LI€H CIYXUT CHW)KECHHE M3JEPKEK
IIPOM3BOJICTBA U oOparieHus. Takas cTpaTerust UCMOJIb3yeTCsl TakXKe JUIsl TEX PbIHKOB, OTEPSATh
JIOJIFO Ha KOTOPBIX KpaliHE OIIaCHO.

Bo BTOpoMm cnywae ¢upma-npojaBell HE MEHSET II€HBbI, HECMOTpS Ha TO, 4YTO (UPMBI-
KOHKYPEHTHI POU3BEIH CHIKEHUE 1IEH, B pe3y/IbTaTe Yero HopMa NpUOBLTH OT MPOJIaX IS Hee
COXpaHSETCS, HO IPOUCXOJIUT MOCTENIEHHAs TTOTEPS JTOJIM PHIHKA.

Takas neHoBas CTpaTterusa OCyHIECCTBJIACTCA HA PbIHKAX C HHU3KOH 3JIaCTUYHOCTHIO CIIpoca, rac He
Ha6J'IIOI[aCTCﬂ PE3KO OTpULATCIIbHAA pCaKIA HOKyHaTeﬂeﬁ B OTHOLICHHWU COXPAaHCHHA BBICOKOI'O
YpPOBHA LCH, I'I€ (prMBI'KOHKypeHTBI HEBCJIIMKU U UM TPYAHO BbBIACIUTH KAITUTAJIOBJIOKCHUA HaA
paciMpCHruC NpoUu3BOACTBA, KOI'Ja CHMIKCHHUE LCH MOXCET MPUBECTU K 3HAYUTCIHLHOMN noTepe
HpI/I6I>IJ'II/I " KOorja y (I)HpMLI-HpOI[aBLIa €CTb YBCPCHHOCTL, YTO OHA B COCTOAHUN BOCCTAHOBUTDH
YTEPSAHHBIC HA PHIHKC MMO3UIHHU 3a CHET CBOCTO BBICOKOT'O IMPECTUIKA Y HOKyrIaTeJ'IeI\/JI.

Cmpamezusi npeCmudiCHbIX YeH

MpeyCMaTPUBAET MPOIAKy TOBAPOB IO BHICOKUM LIEHAM M PACCUYMTAHA HA CETMEHTHI PhIHKA,
oOpartnarorue ocodoe BHUMaHNE Ha KaYeCTBO TOBapa U TOBAPHYIO MAapKy (MMEOIINE HUZKYIO
AIIACTHYHOCTH CIIPOCA); a TAKIKE YYTKO pearupyromre Ha PakTop MpecTUKHOCTH, T.€.
MOTPEOUTENN HE IPHOOPETAIOT TOBAPHI U YCIYTH MO 1IEeHaM, KOTOPBIE CUUTAIOT CIUIIKOM
HU3KHMHU.

CTpaTCFI/IH MMPECTUKHBIX IICH, TAKIKC KaK U HCOKPYIJICHHBIC IICHBI, OTHOCUTCA K I'PYIIIC ICHOBLIX
CTpaTeFI/II\/’I, OCHOBAHHBIX Ha IICUXOJIOTHYCCKOM HGHOO6paSOBaHI/II/I.
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Cmpamezusi HeOKpY21eHHbIX YeH

IpelycMaTpUBAeT YCTAaHOBIIEHUE IIEH HUXKe KPYTJbIX 1udp. Takue 1ieHbl TOKYyNaTenu
BOCTIPUHUMAIOT KaK CBHJIETEIBCTBO TIIATEIHLHOTO aHAIH3a (GUPMOI CBOMX IICH U KEJIaHUE
YCTaHOBUTH UX HA MUHHUMAaJILHOM YPOBHE.

Cmpamezus yen mMaccogvix 3aKynoK

IpeJnoiaraeT MpoJaxky ToBapa co CKUIKOM B ciiydae 3aKyIKU €ro B OO0JIbIINX KOJINYECTBAX.
Takast ctparerus gaet 3pexrt, eciiu MOXKHO 0XKHJIATh HEMEIJICHHOTO 3HAYUTEIHHOTO
YBEJIMUYEHUS 3aKYIOK, YBEIHUEHUS TOTpeOIeHUs TOBapa, IPUBJICUECHUSI BHUMAHUS K TOBapy
NoKynaresei KOHKypUpYyomux Gpupm, pemenns 3a1aqi 0CBOOOKACHUS CKIIAZI0OB OT
YCTapeBIIMX, IIJI0XO0 NPOAABAEMbIX TOBAPOB.

Cmpamezusi cmadbunbHbix, CMaHOApPmMHLX, HEUSMEHHBIX YeH

MpeaycCMaTpUBaeT MPOIaKy TOBAPOB 110 HEM3MEHHBIM 1I€HaM B TEUEHHUE JUTUTEIILHOTO MEPHO/Ia.
XapakTepHa JyIisi MaCCOBBIX MPOJIaX, KaK MPABUIIO, OJHOPOIHBIX TOBAPOB, [0 KOTOPHIM Ha
PBIHKE BBICTYITaeT OOJIBIIIOE YHCIIO GUPM-KOHKYPEHTOB. B 3TOM ciydae He3aBUCHMO OT MecTa
MPOJIAKH B TEYCHUE JOBOJIBHO JITUTEIBHOTO BPEMEHH IS JTFOOO0TO MOKYIATEeNs TOBAPHI
MPOAAIOTCS 1O OJTHOM U TOM e 1LICHE.

O} dexTuBHOCTh BBIOOpPA TON WJIM WHOW CTpaTeTruu IIeHOOOpa30BaHUS B peajbHOIl CHUTYyallWH,
Hapsy C JPYTMMH YIPaBICHYECKUMH pPELICHUSMH, OIpeneNsieT ypoBeHb 3(hdekTuBHOCTH
(GYHKIIMOHUPOBAHUSI UJIH CTETNIEHB IPOIBETAHHS KOHKPETHOU (PUPMBI.

B ycioBusX UrpoBOM MMHUTALMK PBIHOYHOW CUTYAllMH MCIOJIB3YETCs CIELUAaIbHbIN I10Ka3aTelb,
B KQ4eCTBE KOTOPOT0 YaIlle BCErO BBICTYIAET MPHOBLIb.

KOHTpOJ’ILHbIe BOIIPOCHI:

HasoBuTe BBl ICHOBOW CTPATETHH.

VYcnoBus UCIIONB30BAaHUS CTPATETUH BBICOKHX LIEH.
[Toyemy TpyIHO UCTIONB30BATH CTPATETHIO HU3KHX IIEH?
YcnoBus crparerun auddepeHnpoBaHHbIX LEH.
Pacckaxure 0 cTpaTeruu JbroTHbIX 1IEH.

arONE
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Nekumsa 19. Knaccudukaumsa ynpaBneH4YeCKUX peLieHun

Pemenne mo cBoeMy cojep)KaHHIO MPEICTaBISET cO00M BHYTPEHHIOIO MBICIHUTEIBHYIO
NEeSITeIbHOCTh CYyObeKTa (MHIMBHIYaTbHOTO WM KOJUICKTHBHOTO), KOTOpas HalpaBjicHa Ha
pa3perieHue onpeIeIeHHON TIPOOIEMBI.

MO’KHO BBIJICTUTH 4 OCHOBHBIX MOMEHTA, XapaKTEPU3YIOIINX PEIICHUE:
1) Hamu4ue BHIOODA;

2) HaTM4HE 1eIH;

3) co3HaTeIBLHOCTH BHIOODA;

4) 3aBEpIICHHOCTD JICUCTBUEM.

[lepBbIii, camMblii TTIAaBHBIM, MOMEHT — HAJTMYHE BEIOOPA.

[Tpunumasi peiieHue, BbIOMPAIOT OAHY K3 BO3MOXKHBIX JIMHUW TMOBEIEHUS, OJHO W3
BO3MOXHBIX JAeicTBuil. Ecnu cymecTByeT eIMHCTBEHHBIN CIIOCOO JOCTHKEHHS MOCTaBICHHOU
e, TO mpoOsieMbl BbIOOpa He Bo3HUKaeT. [103ToMy Hanmmuue HECKOJbKUX albTepHATHB €CTh
00BEKTUBHO HEOOXOAMMOE YCIOBHE NMPUHATHUS pelieHus. MHorna onHa U3 ajabTEpHATUB MOKET
COCTOSITh B TOM, YTOOBI HE MPUHUMATh HUKAKOTO pemieHus. [103ToMy mpu NpUHSTUN pelieHus
pa3paboTka BO3MOXKHO OOJIBIIETO CIUCKA AJBTEPHATHUB MPEICTABISICT COOOM 0CO00 BaXKHYIO
3amauy. Kak mnpaBuiio, cHavana paccMaTpUBAaeTCs CIUCOK allbTEPHATUB, YMOTPEOJIABIIMXCS
panee. Ilpy HEBO3MOXKHOCTM TPUHATUS pEUIEHMs] Ha CTapoil OCHOBe oOpalaroTcs K
pPaCHIMPEHHIO CIIUCKA AJIbTEPHATUB

Bropoii MOMEHT — OpHEHTalus Ha OJHY WJIM HECKOJbKO Iieneil. HeoOxoaumocTb
IIPUHATHA PCIICHHA O6yCJIaBJH/IBaCTC$I HaJIMYHNEM OI[HOfI HIIN HECKOJIbKUX ueneﬁ, KOTOpPbIC
JIOJDKHBI OBITH JOCTUTHYTHL. [IpH 3TOM OJIHOBPEMEHHO JOCTUTHYTH XOPOIIMX PE3yIbTAaTOB IS
JOCTHIKEHUS BCEX BO3ZMOXKHBIX IIEJICH MPaKTUYECKU HUKOTIa He yuaercs. [loaTomy camo 1o cebe
NPUHATHE PEIICHHUS eCTh KOMIPOMHKCC (TIOBBIIICHHE KavyeCTBa MPOIYKIIMH OOBIYHO BEIET K
MOBBIIICHHUIO €€ CE0ECTOUMOCTH ).

Kpome 3T0oro He06X0AMMO COMOCTaBUTH OMMKaNIIINE e U epcrneKTUBhl. JlocTkeHne
neneit Tpedyer 3aTpaT, caMH eI MOTYT MUMETh OYEHBb pa3HbIe «BECay», B CBSI3U C ITUM OHHU
YacTO HaXOMAATCA B KOH(MIMKTE MEKIY co00i, MOATOMY U 3/1eCh HEOOXO0IUM KOMIIPOMHUCC.

B »stoM cmEIcie INPUHATHL PCUHICHUC — 3TO CMHUPUTHCA C MCPEBECOM OJHHUX BHCHIHUX
BIUSHUIN HAJl APYTUMHU.

TpeTuit MOMEHT — CO3HATENBHOCTH BBIOOpA. DTO O3HAYaeT, YTO BHIOOP JNOJKEH OBITh
OCHOBaH Ha MBICIUTEIBHOM TIporiecce. MHCTUHKTHBHOE, HEOOJAyMaHHOE, HWMITYJILCUBHOE
neiicTBue — He ecTh pemieHue. [IpuHUMas pemieHus, HEOOXOAUMO YYUTHIBATh, K KaKOMY
pe3yabpTaTy (MCXO0/y) MPHUBENET TO WM WHOE JEWCTBHE, JUIsl TOTO, YTOOBI BBIOpaTh M3 HUX
ayumiee. [ Toro yToObl BBIOpaTh OJHY M3 albTEPHATHB, O KOTOPBIX HM3BECTHO, K KaKUM
pe3yabpTaTaM, P KaKuX yCIOBUSX 3TH AIbTEPHATUBBI MOTYT MIPUBECTU, HEOOXOIUM KPUTEPHIA.

Kpurepuii npencrasisier coboi MpaBWIIO WIM IOKa3aTelb, C IMOMOUIbIO KOTOPOTO
OCYILECTBIISICTCSI CPABHEHUE allbTepHATUBHBIX perieHuil. Kputepuil HeoOX0aUM HE TOJIBKO s
TOT0, YTOOBI MOXHO OBUIO OOBEKTUBHO COINOCTABUTh pa3IUYHbIE BapUaHTbl M BHIOpAThH
HawIydliui u3 HuX. Kputepuil mo3BojisieT CyAuTb O TOM, B KaKOW CTENEHH NPUHHMAEMOE
peleHre o0ecrneynBaeT JOCTUKEHHE TOCTaBIEHHON 1IeIH.

BbiOpaTh eMHCTBEHHBIH KpUTEpUil 4acTo ObIBaeT BechbMa CIOKHOM 3amauyeil. OObIYHO

KPUTEpH BBIOMPAIOT M3 LIEJNOT0 CIHCKa IMoKas3aTelNeil: 3aTpaThl, MPOU3BOAUTEIBHOCTh TPYAA,
MCIIOJIb30BaHUE 000pYyI0BaHMS, KAU€CTBO MPOAYKLUU WIH YCIYTH | T.II.

66



YeTBepThlii MOMEHT — 3TO 3aBEPLIEHHOCTb ACHUCTBUEM. [IeHCTBHE B OTIIMYUE OT PELLEHUs
ABIISICTCA BHEILIHE HaOIrofaeMbIM, HauOoJiee YETKO HPOSBIISIONIMMCS TOBEACHHEM 4YellOBEKa,
LIEJIbI0 KOTOPOTO SBJISIETCS pealn3aus IPUHATOIO PEeLICHUS.

PaccmoTpenue deTsipex 3JIEMEHTOB PELICHHS MO3BOJIAET COPMYIHPOBATH CIIEIYIOIINE
OIpECIICHUS.

Pemienne — 5T0 mpenBapuTENbHO OOAYMAaHHBIM BBIOOP M3 HECKOJIBKUX BAPHAHTOB
BO3MO)KHOTO IIOBEICHMs, HAINPABICHHBIA Ha JOCTHIKEHUE OJHOM WM HECKOJIBbKUX ILEIIeH,
IPUBOJALINM K IPAKTUYECKUM PE3yJIbTaTaM.

Xo3siicTBEHHOEe pellleHHe — aKT BhIOOpa JCHCTBUS C IENBIO €ro MepeBoja U3 OJHOTO
COCTOSIHMSI B JIpyroe. XO3sIICTBEHHbIE PELICHUS NPUHUMAIOTCA BO BCEX 3BEHBAX CTPYKTYpbI
XO3SIMCTBEHHOM CUCTEMBL. XO035MCTBEHHBIC PELIEHHUS CIIEAYET OTIIMYATh OT YIPABIECHYECKUX.

YupaBieHueckoe pelleHUe €CThb «COLMAIBHBIM aKT, MOATOTOBIEHHBI Ha OCHOBE
BAapUMAHTHOTO AaHAJIM3a W OLEHKH, IPHUHATHIA B YCTAHOBJICHHOM HOpPSJIKE, HMMEIOIIHNI
JTUPEKTUBHOE 0011e00s3aTeNIbHOe 3HAYEHHE, CONEPKALIMN ITOCTAaHOBKY Liesell 1 00OCHOBaHUE
CPE/CTB HX OCYIIECTBICHUS, OPTaHU3YIOIIUI IMPAKTUYECKYIO JAEATEIBHOCTh CYOBEKTOB WU
00BEKTOB YIIPaBICHUS.

Pemenus, npuHuMaemble B XO3SIIICTBEHHON IPAKTUKE, TOJIKHBI OBITH CBOEBPEMEHHBIMU
U 3aKOHHBIMU. Perienue He JOKHO ObITh NPEXKIEBPEMEHHBIM, T.€. IPUHATHIM JI0 HACTYIJICHUS
YCIIOBUHM, KOTOpbIE 00€CHeuYuBarOT €ro JAONYCTUMOCTb M JAOCTYNHOCTb. C Apyroil CTOpOHBI,
HEJb3sl 3ala3/blBaTh C MPUHATHEM pELIeHMs, T.K. B 3TOM Cilydae pelleHHEe IMpeBpallaeTcs B
¢dopmanbHOCTh. TpeOoBaHME 3aKOHHOCTH O3HAYaeT, YTO PEUICHHS MPUHUMAIOTCS TOJBKO B
paMKax MperocTaBsieMbIX IPaB, KPOME TOT'0, PELICHUs HE JAOJDKHBI IPOTUBOPEUUTH PEILICHUSIM
BBIILIECTOSIIIIUX OPTaHOB U MPUHATHIM PAaHEE PEILICHUSIM.

Pemienusi, npuHIMaeMble B PAKTHUECKON NESITEIBHOCTH JIIO/ICH, BECbMa MHOTO00pa3HHbl,
JUISL HUX MMEETCS MHOYKECTBO IIPUUMH M OCHOBaHWM, OHM IPECIECAYIOT pa3HblEe LENH U T.II.
Opnako Bce pemieHus 007aAal0T OOIIMMHU  YepTaMu, 4YTO MO3BOJIIET pa3padaTbiBaTh
YHUBEpCaJIbHbIE MPOLEIYPbl IPUHATHS PELIeHUH, U 00Ja1al0T 0COOEHHOCTSAMHU, HA OCHOBAaHUU
KOTOPBIX MOKHO pa3padaTbiBaTh HE CTOJb YHUBEPCAIbHbIE, 3aTO 00JIee KOHKPETHBIE MTPOLIEAYPbI
BbIpaOOTKM M MpUHATHA pemieHui. [loaromy mpoGneMy kinaccuuKkanuu peleHui uMeeT Kak
TEOPETUYECKOE, TAK U MPAKTUIECKOE 3HAUCHUE.

U3 O6HII/IX IMPHU3HAKOB pGIHGHI/Iﬁ BBIACIIAIOT CIIOKHOCTE U HEOMMPECACICHHOCT, BO MHOI'OM
OMpCACIIAOIINC BLI60p MCTOO0B UX pa3pa6OTKI/I W NPpUHATHA.

HeoOXxonuMbpIM MpPU3HAKOM CJI0KHOTO PpelIeHus SBISIETCS HaJIWYMe HECKOJIbKUX
HECBOJIMMBIX JIPYT K JApPYyry KpuTepueB. TakuMm oOpa3oM, MO CIOKHOCTH PEIICHUs JENATCS Ha:
OJTHOKpUTEpHAJIbHbIE M MHOTOKpuTepuaibHble. Ecnmu Tpebyercs MakCUMH3UPOBaTh WM
MUHUMU3UPOBATh 3HAYEHUE E€IUHCTBEHHOTO KPUTEPHUS, TO COOTBETCTBYIOIIEE ITOMY pEIICHHE
Ha3bIBAaCTCSl ONTHMAJBHBIM. Ilpn TpHUHATHM CIIOXKHBIX pPEIIEHUH, HaNpaBICHHBIX Ha
MaKCUMHU3alMI0 (MUHUMM3AIMIO) 3HAYEHUH HECKOJIbKMX MPOTUBOpEYAIIUX JpYyr JApyry
KpUTEPUEB, OTBICKMBAIOTCS TakK HasbiBacMmble [lapero - onTuMmanbHble pelieHus. Pemienne
ITapeto — onTMMAaJILHO, €CIIM 3HAYEHUE JIFOOOTO U3 KPUTEPUEB MOXKHO YIYUIINUTh JHUIIb 32 CUET
YXYALIEHUS 3HAYEHUH OCTAJIbHBIX KPUTEPHUEB.

HCOHpCI{CJ’IeHHOCTB XapaKTCPU3YCT YCIOBUSA, B KOTOPLIX IMPUHHUMACTCA PCHICHUC. I[J'ISI

NPUHATUS pELIeHU Bcerna TpedyroTcs Kakue-nubo cBeneHus. Mubopmaius npeacrasiser
cO0OM UCXOIHBIN MaTepHai Uil IPUHATHS PEILICHHS.
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B ycrnoBusX ompeneneHHOCTH KaXIOMY pPEIIEHHUI0, a, CJIEeI0BaTelIbHO, M JICHCTBUIO,
MOXHO COIIOCTAaBUTh EAWHCTBEHHBIM pE3ylbTaT, KOTOPBIH XapaKTEepU3yeTCs ONpeAeTIeHHON
OLIEHKOH ero 3 PeKTUBHOCTH (COOTBETCTBYIOIIECH BEIOPAHHOMY KPUTEPHIO).

Puck — MBICICHHOE pEIICHUE 3a7add U MPETBOPEHHUE €ro B KHU3Hb B 0CO00 TPYIHOMI
CUTyalluu, KOrJa HeT TBEPAOH YBEPEHHOCTH B IOJIOKHTEIBHOM HCXOJ/IEe, HO €CTh HEKOTOpas
HaJeXk/J1a Ha ycrex. B ycloBHsX pucCka KaxIoe pelIeHHe a, CIeoBaTelbHO, U JIEHCTBHE,
MPUBOJIUT K OJJHOMY M3 II€JIOT0 MHOXECTBA BO3MOXHBIX PE3YJIbTAaTOB.

B ycioBusiXx HEONpPEneIeHHOCTH KaXKJI0e€ pEIIeHHe, a, CIeI0BaTeIbHO, W JICHCTBUE,
MNPUBOJUT K OJHOMY U3 IEJIOr0 MHOXKECTBA BO3MOXHBIX pPE3yJbTaTOB, HO BEPOSITHOCTU
TOSIBJICHHSI ATUX PE3YJIbTaTOB HEM3BECTHBL. B 3TOM cilydae OTCYTCTBYET BO3MOYKHOCTH OLICHHUTH
napameTp 3GPEKTUBHOCTH HA OCHOBE OOBEKTUBHBIX JIaHHBIX.

JIumom, NMPUHUMAIONIMM PEIICHHsI, MOXKET ObITh KaKk OJWH YEeJIOBEK, TaK W TpyIIa,
UMerolIas o0l nHTEepec. B COOTBETCTBHU C 3THM BBIACISIOTCS HHIMBHIYAIBHBIC, TPYIIIOBHIE,
CMCIIAaHHbIE W KOJUIEKTUBHBIC DPEIICHHs. XO3SHCTBEHHOE pPEIICHHE MOXXET OBITh MPUHITO
YIIOJTHOMOYEHHBIM JI0JDKHOCTHBIM JIMIIOM B IIpeJieiax ero koMmnereHuu. Takoe pemenue Oyaer
uHousuUOyanvHulM. PerieHne Mo)keT ObITh BbIpaOOTAaHO TPYNIOW JIUI[ COBMECTHO, NPU ITOM
PaCHIMPSAIOTCS BO3MOXKHOCTH YINTyOJIGHHOTO aHalln3a, YMEHBIIAIOTCS BO3MOXKHOCTU OIIMOKH.
Takoe pemienue 6yaeT epynnoguim.

Pemenune mMoxxer ObITH MPUHATO OJHUM JIMIIOM, HO HE CaMOCTOSITENIBbHO, & C IIOMOIIbIO
KOJIJIEKTMBHBIX COBELIATEIbHBIX OPraHOB (HAaNpUMep, HAyYHO-TEXHHYECKHUX COBETOB). Takoe
pemenne Oyner cmewanuvim. PereHne MoXeT OBITh MPHUHATO KOJUIETHATBHO JCHCTBYIOUIMM
opranoM. Takoe perieHue OyaeT Kon1eKmugHbIM.

Kpowme sToro pemienus kiacCUPUIUPYIOTCS TO:
®  COJEPXaHMIO: N0 OPTraHU3aIMOHHBIM BOIpPOCaM, MO (PMHAHCOBBIM BOIIPOCAM, IO
BOIIPOCaM IJIAHUPOBAHUS U T.11.;

®  [OBTOPSAEMOCTH: IIPOrpaMMHUPOBAHHbIE (ToBTOpSIFOIIKECS] ) "
HENPOrpaMMUPOBaHHbIE (OPUTHHAIIBHBIE);

®  KOMIIETEHTHOCTH: TpaJULMOHHBIE, Ha OCHOBE 3/IpaBoro CMBICIIa,
npodeccuoHaIbHbIE;

e  BpPEMEHHU JCHCTBHUA: JUIMTEIBHOTO JIEHWCTBHS, Pa30BbIC, HENPEPBIBHOIO JECHCTBHS,
JUISL pEeILIEHUs ONIPENIEIICHHBIX 3a1a4.

A Taxke peICHUA NOAPA3ACIAIOTCA 110 BaXXHOCTHU, II0 06”[76My U HAIpaBJICHHOCTH
COACPpKAINXCA B HHUX YK8.38.HHI>’I 151 pCKOMeHﬂaHHﬁ; MO0 3HAYUMOCTH COACPIKAIIHUXCA B HHUX
MGpOHprITHfI; 10 CTEIIEHU 005A3aTEIIFHOCTH MX BBIITOJIHEHUS OTBETCTBEHHBIMU JJMaMu " T.A.

[Tosile3HOCTh MPOBENEHHBIX KJIacCHU(PHUKAIUI JIETKO OOHAPYKUBAETCSI M MOATBEPIKIAETCS
B IIPAKTUKE yIpaBJIEHUs, KOIJIa MHOTOE 3aBUCHUT OT YMEHUS U30paTh Hanbosee MpaBUIIbHBIN THIT
peleHus, y4ecTb He00X0IMMble TPEOOBaHUS U YCIOBHUSL.

KoHTpoJibHBIE BONIPOCHI:

Onunre MOMEHTHI, XapaKTepU3YIOLIUe pelIeHHE.
OOBEKTUBHO HEOOXOIMMOE YCIIOBUE NMPUHSATHUS PEIICHUS.
ITonsiTHE KpUTEPUIL.

Yto Takoe XO35ICTBEHHBIE U YIIPABIECHYECKUE PEIICHNA?
Yro Takoe puck?

asrwONE
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NEKUUA 20. CucreMHble NPUHLMUNbI peLieHus npoonem

[TpyHIMIIBI CHCTEMHOIO HCCIIENOBaHUS IO3BOJIIOT JaThb TaKOM aHAIU3 CHUTYaluH,
KOTOPBI 3acTaBuil ObI JIIOJICH NMPUNTH K €IMHOMY MHEHHIO M BBIPa0OTaTh BapHaHT ACUCTBU,
KOTOPBII MOXKET ObITh BCEMU IIPU3HAH «HAWIYUIIMM» JUI1 OPTraHU3aLUHU B LIETIOM.

HckyccTBy TpHHATHS — pENIGHWH MOXXKHO — yuuThes. Henb3st  u30aBUTBCS — OT
HEOOXOIUMOCTH KEPTBOBATh OJHUMH LEISIMU PAJH JOCTUKCHHS IPYTHX, HO MOXKHO BBISICHUTH
CBSI3U MEX]y ATHUMH IIEJISIMH, OCO3HATh KOMITPOMKCC MEXy peuieHussMu. Hemb3s n30aBuThCS OT
HeomnpeaeneHHOoCTH. Ho MOKHO SICHO BBIPA3UTh Ty HEOMPEACICHHOCTh, PAa3yMHO YMCHBIIIUTH €€
C y4eToM WH(OpPMAIUHU, CO3HATEIBHO JIEHCTBOBATh B ATHUX YCIOBHSIX. CHCTEMHBIC MPUHIIMITBI
NPUHITHS PEIICHUI HE HaBS3BIBAIOT MPEANOYTEHUH, HO IOMOTAalOT JeHCTBOBAaThH OoJee
NPEANOYTUTENLHO (Pa3yMHO), UCXOJISl M3 CIOXKHBIICHCS CHCTEMBI IpeAouYTeHuil. JlelicTBOBaTh
pa3ymMHO — IeicTBOBaTh Y()(PEKTUBHO U B COTITACHH C COOCTBEHHBIM OTIBITOM.

AMepuKaHCKUN conronor Joktop M. Pybunmreiin Boiaenin 10 mpUHIUIIOB, KOTOPBIX
OH COBETYET NPUAEP>KUBATHCS NPH MPUHATUH JIFOOBIX PELICHUH:

1) Tlpexxie ueM BHUKATh B JICTAJH, IOCTAPANCS MOIYYIIE PEACTABUTh MPOOJIEMY B L[EJIOM.

2) He npunumaii penieHus, MOKa HE PACCMOTPHIIb BCE BO3MOXKHBIC BapHaHThL. YacTo Tydiinii
BBIXOJI — MOMPOOOBATh CPa3y HECKOJBKO PEUICHWH M ClIeNaTh OKOHYATEIbHBIA BBIBOJ YK€
II0CJI€ TIOJYYEHMS IEPBBIX PE3YIbTATOB.

3) Commuenaiics. [lake OOLICIPUHSTHIC HCTUHBI JIOJDKHBI BBI3BIBATH COMHEHHs. Tak, 0
DIUCOHA CYILECTBOBAJIO IPEICTABICHUE O TOM, YTO CBET MOXHO IOJIyYHUTb, YMEHbILAS
COINPOTUBIIEHUE TNPOBOJHUKOB. DJIMCOH YCOMHWICS B 3TOM U YBEJIMYMJI COIPOTHBIICHUE.
Pe3ynbrar n3BecTeH.

4) Crapaiics B3IJISIHYTh Ha CTOSIIYIO Mepe TOOOH MpoOIeMy ¢ caMbIX pa3HbIX TOUEK 3PCHHS,
Ja)Ke €CIM IIAHChl Ha YCIeX KaXyTcs CaMbIMM MMHMMalbHbIMH. MHOrma BmecTo TOrO,
YTOOBI JBUTAThCS BIIEPE] LIAr 3a LIAroM, Jydlle «IIOWTH Hazaay», T.€. OT JKEIaeMoH Lelu K
npoOJieme.

Hanpumep, TpeOyercs onpeaenuTs KOJIMYECTBO MaT4yel B TYpHUpPE NPETEHIEHTOB Ha
3BaHME YEMIMOHA. Eciu BCEro y4acTHHKOB 24, TO MPSIMOW IyTh PEILIEHUS COCTOMT,
OYEBHJIHO, B cieayromiem: 12+6+3+2. Ecnu «moiTu Ha3aa» ¥ MOHATH, YTO KXKJIOMY U3
YYaCTHUKOB CJIEyET IIPOUTPaTh JINIIb OJUH pa3, TO OTBET OUYEBUJIEH: 23.

5) Wuwm Mojenb WK aHAJIOTHIO, KOTOpasi IOMOXET Te0e JIydIlie MOHATh CYLI[HOCTh MPOOJIEMBI.
OT0 MOXeT OBITh CJIOBECHas MojJenb WIM rpaduyeckas, CHMBOJIMYECKAs WIH
MaTemaruueckas W JAp. [J1aBHOe MX Ha3HauyeHWe — IMOJIyYUTh HOBYIO HMHQOpMaIMio 00
UHTepecyloleit Hac mpobieme.

6) 3amaBaii kak MOXHO OOJbIlIe BOIMPOCOB. [IpaBMIIBHO 3aJaHHBIA BOMPOC MOPOID MOXKET
pasuKaJIbHO U3MEHUTH COJIepKaHne OTBETa. BcmoMHMM 0 XamMMypanu, IpaBUuTele JPEBHETO
Basuiiona, kotopslil 3ameHm1 Bonpoc: «UTo Hamo caenarb, YTOOBI JHOIU MOIUIM J00paThes
JI0 UCTOYHUKA BOJIbI?» — BompocoM: «Kak cienaTh, 4To0bI BOAA MPUIILIA K JIFOIIM?».

7) He ynoBneTBopsiiics MepBbIM pELICHUEM, KOTOpOe TpHUaeT K Tede B rosoBy. [locrapaiics
HaiiTu ero cnabble MecTa, MONMpoOyH HAaWTH Jpyroe pemeHue. Mcmonb3yil TecThl ams
MIPOBEPKHU pe3ysbTaTa.

8) Ilepen npuHATHEM OKOHYATEIHEHOTO PELICHUS IOTOBOPH ¢ KEM-HHOY/b O CBOMX IpoliemMax.
becena nomosker ynopsiouuth npodiieMy, yBUAECTh B HE HOBbIE ACIIEKTHI.

9) He mpeneOperaii cBoumMu uyBcTBaMU. KOHEYHO, Beaymiasi pojb JIOTHYECKOTO MBIIIICHUS H
3JIpaBOTO paccyjika B aHaju3e MpoOJIeM M NPUHATUN PElICHUN He MOJUIeKUT coMHeHuto. Ho
HEJb3s IPUYMEHBILATh 3HAYEHNE, KOTOPOE UMEIOT YyBCTBA U MHTYHUIIHS.

10) [TomMHH, 4TO KaXK/IbIi Y4EIOBEK CMOTPUT Ha JKU3Hb U BO3HHUKAIOIINE MTOBCEIHEBHO MPOOIEMBI
CO CBOEH, OCOOCHHOM TOukM 3peHus. PasHuIa BO B3IMIAAaX Ha JKU3Hb — OCHOBHOE
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NpEerATCTBUC Ha NYTU MNPHUHATHA PCHICHHUA, KOTOPOC MOIJIO OBl YAOBJICTBOPUTH BCCX.
CnenyeT IIOMHHUTB, YTO B HAIIC JTUHAMHWYHOC BPEMA CUCTCMbI HCHHOCTeﬁ MCHAIOTCA YYTh JIN
HC Ka)I([[BIﬁ roag W BCC Yalle MPUXOAWUTCA PCUIATb HpOGJIeMLI, AHAJIOTMYHBIX KOTOPBIM B
IMpouiJIOM HE OBLI0.

KpomMme crienuanbHbIX NPUHLIUIIOB IPUHATHS PELIEHUH HEOOXOJMMO PYKOBOJCTBOBATHCS
OOLIMMHM NPHUHLUIIAMU CUCTEMHOI'O HCCJIEIOBAaHUS, TAKUMU KAaK IPUHLHUII CHUCTEMHOCTU U
MOJEIUPOBAHMs, METOA YEepHOro sIIMKa M HIeanu3alus, pa3paboTka CHUCTEMHBIX
KJ1accu(pUKaTOPOB-WHBAPUAHTOB U BBISIBICHUE (PYHKIUH U Ap.

B mpakTHke ynpaBieHHS HEPEOKO JOIYCKArOTCsl OMIMOKH, CBSI3aHHBIC, TJIABHBIM
00pa3oM, C HECUCTEMHBIM MBIIUIEHUEM, C OTCTYIUICHMEM OT NPUHLMIIOB JAHAIEKTUYECKOTrO
M0JIX0/1a K PACCMOTPEHUIO IPOOIIeM:

e Haubosiee 4acTOM OIMMOKOM SBISETCS OJHOCTOPOHHOCTh B PACCMOTPEHUH M MHOTJA TPYIHO
[IpeolonMasi TEHACHIUS OCTAHOBUTHCS HA IIEPBOM HAaWJEHHOM pelleHnd. OJHOCTOPOHHOCTh
MBILUIEHUS] IPU PELLIEHUU YIKOHOMUYECKUX U TEXHUYECKUX BOIIPOCOB HEPEJKO CBSA3aHA C TEM,
YTO HEKOTOpbIe JIOAM BMECTO OOBEKTUBHOTO PACCMOTPEHHSI MPOOJIEMBbI CYIOPOXKHO
HEeIUISIIoTes 3a naparpad opuuuanbHOM MHCTPYKLMH, JTaXKe HE IBITAlOTCA MCKaTh PEILEHUE,
€CIIM OHO HE COOTBETCTBYET OPHUIMATIHLHOMY HOPSIKY;

® ICIOJIb30BAaHKE MPHU PEUICHUH BOIPOCOB HEAOCTATOYHOW WM OAHOCTOPOHHEW MH(OpMAINH
U, KaK pe3yJbTaT, CyObeKTUBHOCTb CYKJIEHUH U BBIBOJIOB;

e HENpaBWIbHOE PUMEHEHHE AHAJIOTHIA;

e MocnemHoe 00o0IIeHre Ha OCHOBAaHUH OTAENBHOro (pakTa, paccMaTpuBaeMOro OTOPBaHO OT
BCEH CUTYaIluH U IpYrux (HaKkToB;

® [0JMEHA IMIaBHOU MPOOJIEeMbl BTOPOCTENICHHOM, TOIMEHA TPOOIIEMBI €€ CIICICTBUEM H T.II.

Ha npuHsATHe pelleHus CYyLIECTBEHHOE BIIMSHUE OKa3blBae€T OCTPOTa IOCTAaHOBKU
3azaun. OCTpoTa OTpakaeT BpeMs, OTBEJECHHOE Ha IMPHUHSITHE PELIEHUS U pa3Mep U3MEHEHHI,
KOTOpPbIE HEOOXOUMO OCYIIIECTBUTh.

B npussTHm pemeHuit HeoOXOAMMO HCIOJIB30BaTh (YUUTBIBaThb) OCOOCHHOCTH
cUTyaluu, TpeOyomel MNpUHATUS pEIIeHUs, a Takke OOoraTelii JIMYHBIA ONBIT CAMUX
pykoBojuTenei. [I[puHINITBI NTPUHATHS pEelIeHUI HalpaBlieHbl HE Ha TO, YTOObI IOJMEHUTh WU
MIOCTaBUTh TOJI COMHEHHE LIEHHBIH OINBIT U MHTYULIMIO pykoBoautens. HaoOopor, Bce ycumus
HaMpaB/IAIOTCd Ha TO, YTOOBl B MAaKCHUMaJbHOM CTENEHHM HCIHOJIb30BAaTh 3STOT Hambolee
CYILIECTBEHHBIN ()aKTOP B MPUHATHH PEIICHUN.

B Xxozme mnoucka ONTUMaIbHBIX pPEIICHUH YeNOBEKY IPUXOIUTCS BbIpabaThIBAThH
0O0JIBIIIOE YMCIIO BAPMAHTOB, JJISi CPABHEHUS KOTOPBIX YAacCTO OTCYTCTBYIOT (pOpMajM30BaHHBIE
METO/Ibl. 3/1eCh pelIarollee 3HaU€HUEe UMEIOT TBOPUYECKHE BO3ZMOXHOCTH JIMIA, TIPUHUMAIOLIETO
peuicHue.

Pa3paboranbl crenuanbHble METOABl CTUMYIUPOBaHUs TBOpuecTBa. Cpenu Takux
METO/IOB HanboJee U3BECTHBIM SIBJISIETCSI METOJT «MO3TOBOTO IITYpPMay WU «MO3TOBOM aTakm»,
KOTOPBI TpPHU3BaH CTUMYJIHUPOBATh TPYNIy JHI[ K OBICTPOMY TE€HEPHPOBAHUIO OOJIBIIOTO
KOJINYECTBA UJEH.

DTOT METOoJ TMpeaycMaTpuBaeT oOCyXkJIeHHe TMpoOJIeMbl B TPYyMNe CHEIHAIBHO
OTOOPaHHBIX JIUI] IPU COOJTIOICHUH CIEAYIOIINX MTPaBUII:

a) 3anpeT KPUTHKH JIFOOBIX UIEH;
0) cTUMyIUpOBaHME JTIOOBIX, TaKe (PaHTACTHUECKUX UACH;
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B) KOMOMHALIUS PAa3HBIX HJIEH.

MGTOI[ «MO3TOBOI aTaku» MOKHO HCIIOJIB30BaTh Ha JI000M 3TaIre IMPUHATHA PCLICHUA,
KakK [JId reéHepanuu H,Z[efl, TaK U JJIA IIOJIYUCHUA HOBOM I/IH(bOpMaI_[I/II/I.

Jpyrum MeTos1oM, IEeTbI0 KOTOPOTO SIBJISICTCS HANPaBICHNUE CIIOHTAaHHOM IS TEIbHOCTH
MO3ra W HEPBHOH CHCTEMBI Ha HCCIEOBaHUE NpoOiIeMbl M mIpeoOpa3oBaHue HHPOPMALUU
SIBIISIETCSI CHHEKTHKA.

MeTOI[ CHHEKTHKH BKJIIOYAET B ce0s 4 3Tama:

llepswiti oman. llonOupaercss rpymnmna H3 TpeX MNPUINIALIEHHBIX CO CTOPOHBI
cnenuanvuctoB. Kputepusmu orOopa SBISIOTCS THOKOCTh MBIIUICHUS, JHAMAa30H 3HAHUH
(mpeamoYTUTENbHEE  CIEUUANIMCTBI,  MEHSABIIME CBOM  mpodeccuu), KOHTPACTHOCTD
MICUXOJIOTMYECKUX TUIIOB.

Bmopoit  sman. D'pynne npenocTaBisieTCss BO3MOXKHOCTb IIONPAKTUKOBATbCA B
WCIIOJIb30BAHUN aHAJIOTHH MPU OPUEHTUPOBAHUH CIIOHTAHHOM JEATEILHOCTH MO3Ta Ha pelleHue
npeIoKeHHON TpoOsieMbl. VICronb3yl0TCs aHAIOTHH YEThIPEX THIIOB:

a) TpsIMbIe, KOTOPBIE YaIlle BCETO HAXOJAT B OMOJOTMYECKHX CHCTEMaX, PEIIaroIIux
CXOJHBIE TIPOOIIEMBI;

0) cyOBeKTHBHBIC, OCHOBAHHBIC Ha IOMBITKE MPEACTABUTH ce0e, KaK MOXKHO OBUIO OBl
HCIIOJIb30BaTh COOCTBEHHOE TEJIO TSl JOCTHXKEHUS HCKOMOTO PE3YIIbTAaTa;

B) CHMBOJIMYECKHE, OCHOBAaHHbIE Ha MeTadopax, KOTAa XapaKTEePUCTHKH OJHOTO
peIMeTa OTOXKIECTBIAIOTCS C XapaKTePUCTHKAMU IPYroro (AepeBo pelIeHHi);

r) ¢aHTacTUYECKHE, B KOTOPBIX BEUIM MPEIACTABISAIOTCS TaKUMH, KaKUMU OBl HX
XOTEJIOCh BHJIETh, HANPUMEP, XOTEIOCh ObI, YTOOBI JOpora CyIlecTBOBaja JIMIIb TaM, /e €€
KacaroTcs KoJeca aBTOMOOHIIS.

Hcnonp30BaHue aHANOTHUN MpHYyYaeT YIEHOB TPYIIBI MPEOJ0JIeBaTh CBOK OOS3HBb
PACKpPBITH APYT TIEPE]] APYTOM CBOU TITyOOKHE JIMYHBIC MBICITH.

Tpemuii sman. ['pynmne mnepenaroTcs CIOXHBIE MPOOIEMBI, pealbHO BO3HUKAIOIINE
B JICSATEIBHOCTH XO3SMCTBEHHON CUCTEMBI.

[TocnenoBarenbHOCTD pelIeHUs TPOOIEMbI TAKOBA:

a) GopMyIHpOBKa IPOOIIEMBI,

0) mucKyccHsi, B X0Jie KOTOPOU YIEHBI TPYIIbI BBISICHSIIOT CBOU B3TJISABI HA OUEBUIHBIE
penieHus;

B) TIOHMCK aHAJOTHH, MO3BOJSIONIMX BBIPA3UTh «33JaHHYIO» MPoOJIeMy B TEpMHHAX,
XOPOIIIO 3HAKOMBIX TPYIITIE;

) ompeAeNieHHE TJIaBHBIX TPYAHOCTEH M MPOTHUBOPEUHIA, TMPENATCTBYIOIINX PEIICHUIO
po0JIEMBI;

1) TIOUCK PELIEHUH M0 KaXJI0My U3 TUIIOB aHAJIOTUH.

AHanoruM 37eCh HCIONB3YIOTCSA I TOTO, YTOOBI «IIPEBPATUTh TMPUBBIYHOE B
HeoObuHOE». Takoe TmpeoOpa3oBaHME 3HAYUTETHHO TIOBBIIIAET CTENEHb MBICICHHON
PEKOHCTPYKIIMUA U3BECTHBIX U3 MPOIILIOTO OMBITa CUTYAIlUl B ()OPMBI, COBMECTUMBIE C 3aJJaHHOMN
npo0aeMoii.

Yemeepmuiti sman. Pe3ynbTaTsl pabOTHI TPYIIBI OLEHUBAIOTCS U BHEAPSIOTCS.

Coznmanue TPyNIbl CUHEKTUKUA TO3BOJSET OOOMTH MPENSTCTBUS, CTOAIIME HA MYTH
perieHus mpoOieM B HEAPax CYIMIECTBYIOMIEH X035HCTBEHHOU CHCTeMBI. K TakuM TpensTCTBUAM
OTHOCSITCS:

a) KOCHOCTb JIFO/IEi, OTBETCTBEHHBIX 3a BHECEHUE N3MEHEHMIA;

0) HEOCTAaTOK BPEMEHHU H JIp.

CHHEKTHKa HCIIONIb3YeTCs TOIBKO ISl UCCIIeI0BaHUsl MPOOIEMBbl, pealbHOCTh KOTOPOH
y)Ke JI0Ka3aHa, M pelIeHue KOTOpOi OyneT BHEAPAThCS IPYrHMH JToAbMH. CHHEKTHKA TaeT
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XOpOIIME pe3yabTaThl MNpPHU HAJUYUU CHIIBHOTO PYKOBOAMTENS, KOTOPBIM CMEHSETCS B
3aBUCUMOCTH OT paccMarpuBaeMoil mpobiemMsl. CyliecTByeT psiJi cioco00B U3MEHEHUs 0X0/1a
K peIIeHUI0 MpobieMbl, Koraa paboTa 3amuia B TYNUK. DTH CIIOCOOBI MOXHO pa3ieiuTh Ha
HECKOJIbKO THIIOB, K&KIbIH M3 KOTOPBIX MOXET OKa3aThCsl AOCTATOYHBIM JUIf JIMKBUIALUU
TYIIUKOBOU CUTYyalUu:

Tun nepesviii. IIpeoOpa3oBaHre MMEIONIETOCS HEYIOBIECTBOPUTEIBLHOIO PEIICHHUS MU
Kakoi-1100 ero yactu. MoryT ucnoiib30BaThCs ClEAYIONIKEe TPeoOpa3oBaHus:

a) UCII0JIb30BATh M10-IPYrOMY;

0) MpUCIOCOOUTS;

B) MOAU(ULINPOBATD;

T') YCUJIUTB;

1) OCIIa0UTh;

€) 3aMEHUTD;

) IEPEKOMIIOHOBATb;

3) 00ObEIUHUTb.

MOXHO HCHOJB30BaTh CHHOHUMBL. Tak, €cia HEOOXOOMMO pEUIUTh MPOodJIeMy
IPEIOTBpPALCHUS] 00pa30BaHus JyX Ha TPOTyapax BOKPYT 3JaHUHA BO BPEMs CUJIbHBIX JINBHEH,
TO MOXHO B3SThb 3a OCHOBY TaKOW 3aBEJIOMO HENPHUTOJHBIA CHOCO0, Kak JIOKHIATHCS
€CTECTBEHHOTO HCIIAPEHUS BOABI M3 JIyXK. 3aTeM HYKHO I0J00paTb CHHOHUM K CIIOBY
«UCHAPUTHCS», HANPUMEP, UCUE3HYTh, PACCOCATHCS, CKPBITHCS, YICTYYHTHCS, BBIBETPUTHCS U
T.J. DTH CJIOBa HATAJKHBAIOT HAa BO3MOXKHOE peIlleHHe TpoOsieMbl. Hampumep, «CKpBITHCS
HABOJUT HA MBICIIb O PELICTYATOM HACTUJIC, «YJIETYYHThCS» — Ha MBICIIb 00 OTCACHIBAHHH BOJIbI
C IOMOIIIBIO CHGHH&JIBHOﬁ MAaIuHbBI U T..

Tun emopoti. Tlouck HOBBIX B3aUMOCBS3CH MEXKIY YaCTIMHU HMEIOIIETOCs
HEYJIOBJICTBOPUTEIHLHOTO PEIICHUS.

Tun mpemuii. IlepeoneHka mpoOIeMHON curyanuu. [locTaBieHHBIW B TYIHK
pacnopsiANTeNh MHIIET MPEIJIOKEHUE, XapaKTEepU3yIee ero nmpodiieMy, ¥ 3aMEHSEeT B HEM
KaXJ0e CJIOBO Ha CHHOHMM. Hampumep, TpeIJIOKEHHE, OIKCHIBAIONIEE BO3HUKIICE
3aTpyaHeHue: «Jlomycku mpu 00pabOTKE BBI3OBYT HECOBMEIICHHE JBYX IOBEPXHOCTEMN.
Hcnone3yst cuHOHUMBI: «HepoBHOCTH CBapOYHOTO IIBAa BBI3OBYT 3a30p IBYX MPUIIETAOIIMX
JPYT K APYTY TIOCKOCTeH». OTCI0Aa BO3HUKAIOT PEIICHHS:

a) 3aMEHHUTDH CBAPKY JIPYTUM IPOIECCOM;

0) MpeayCMOTPETH 3a30P;

B) IPEyCMOTPETh MPOKIAIKY;

l") HN3TOTOBUTH HCTIJIOCKUEC IMOBEPXHOCTHU U T.II.

K stomy ’xe TpeTbeMy THUIly JMKBHUIAIMM TYMHKOBBIX CHUTyallMd MOKHO OTHECTH
nepevyeHb peKOMEHIaluii o CTUMYJIMPOBAHHUIO TBOpUYECTBa, pazpaboranHbiii C. ['peropu.

B 3TOT nepeueHp BKIIOYEHBI TAaKWE PEKOMEHAINH KaK:

a) pa3enuTh MpoOJeMy Ha YaCTH U BBIICIIUTH TJIaBHYIO;

0) UCITOIK30BaTh AHAJIOTHH,

B) ClIeJIaTh «JIHKHUE» MPEIIOIOXKCHHS;

T) B3ATh MpPaBAONOA0OHOE, HO 3aBEIOMO HEMPABWIHHOE pEIICHHWE U TPEITIOKHUThH
CIEIHAIICTaM PACKPUTHUKOBATH €T0;

1) B35ITh HEBO3MOKHOE PEIIEHUE U MIOMPOCUTh PACKPUTHUKOBAThH €T0;

€) OTpHIaTh, YTO IIpoOIeMa BOOOIIE CYIIECTBYET;

) OCTaBUTh Ha BpeMs padOTy W MpeAaTbcss KaKOMY-THOO MPHITHOMY 3aHSTHIO,

B CITydae, €CJIH BCEe OCTAIIbHBIC CITOCOOBI HE JIATH JKeJIaeMOoro pe3ysIbTaTa.
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HCCMOTpSI Ha KaXYyHMYIOCA JICTKOBECHOCTb, BCC OINMCAHHBLIC MCTOJbI OCHOBAHLI Ha
CephE3HBIX NpUHOWNAX. [Ipy OUYEBHIHOM OTCYTCTBHHM pEIICHHWS OHU MO3BOJISIOT JIHOO
pacupuTh 00IaCTh NMOUCKA, JTUOO BHIOpATh JJISI HETO HOBYIO oOnacTh. BBUAY Bo3pacraromieit
HOBU3HBI 00J1acTel MOMCKA B KPYIHBIX U CIOXKHBIX MPOOJIEMax 3TH METOJBl MOTYT OKa3aThCS
HPUTOJHBIMHE JUIS PELICHUS KPYITHOMACIITAOHBIX POOIeM.

KOHTpOJ’ILHLIe BOIIPOCHI:

HazoBuTe npuHLMIBI, UCIIOJIB3yEMbl€ TPU MIPUHITHHU PEIICHUH.
Ha uto nanpaByieHbl IPUHIUITBI TPUHATHS PEILICHUN?

[IpaBuna MeToma «MO3roBOM MITYPM».

Dranbl METO/1a CUHEKTHKHU.

Tumsl cioco60B It TUKBUJAINH TYITHKOBBIX CUTYAIIHA.

agkrownE
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NEKUUA 21. OTtanbl cMCTEMHOro aHanu3sa npobénem

Pemenue ectb akT BHIOOpA adbTEPHATHBBI, a MPOLIECC MPUHATHS PEIICHUS BKIIOYACT B
ce0s1 Kpome BBIOOpa emie M pa3paboTKy aJbTEPHATHUBHBIX BAapUAHTOB PELICHHUS, T.€. MPOIECC
NPUHATHS PEIICHUsl TpeAcTaBisier co0oil mpomecc pa3paboTKM M BbIOOpa albTEPHATHUBHBIX
BapUAHTOB JICUCTBHH, C TOMOIIBIO KOTOPBIX JIOCTUTAETCS MOCTABICHHAS L1EJTb.

HpOHGCC IIPUHATHA pCUHICHUA BKIIIOYACT B ce0s CICAYIOIUE Iaru:

1) BBISIBJICHUE MTPOOJIEMHON CUTYalNH;

2) NOCTPOCHHE UHPOPMALMOHHON MOIEH IPOOIEMHOM CUTYaINH;
3) IIOCTaHOBKA XO35HCTBEHHOM 3a1a4H;

4) NPUHSATHE PEILICHHS.

ITepBblii 3Tam mpolecca BKIOYAET B ceOsl:

1) OCO3HAHHE CUTYAIUHU KaK MPOOJIEMHOIA;

2) yCTaHOBJICHHE MPOOJIEM U BEIOOP MPOOIEMBI TSl PeLICHHUS;

3) OTHCaHKE CBOWMCTB M YCTaHOBIICHHE KJlacca IPOOJIEMHOM CUTYaInH;
4) YCTaHOBJICHHE UCTOYHHUKA IPOOJIEMHOM CUTYaIHH,

5) bopMynHupoBKa MPOOIEMBI.

HesepHoe perieHue MoxeT ObITh PUHATO MO CIAEAYIOLUIUM PUYHHAM:

a) HEJIOCTaTOYHOCTh MJIM HECBOCBPEMEHHOCTh WH(OPMAIIHH;

0) HeZOCTaTOYHAs! KOMIETEHTHOCTh PYKOBOIUTEIIS;

B) HeBepHasi (OPMYITHPOBKA MPOOIIEMBI.

JIONIOTHUTENbHBIMA NPUYMHAMUA MOTYT OBITH OCTPOTa IIOCTAHOBKH 3aJadH, BBICOKas
HEONPEIeIEHHOCTh AEATEIBHOCTH U PE3yJIbTaTa.

Breipenstores TpHU CBONCTBA poOIeMHOM CUTYyalluH: ONPEACICHHOCTD,
MH(OPMATUBHOCTb, MOTEHIIUATbHAS 3()PEKTUBHOCTD:

1. Ol'lpe)le.]'[eHHOCTb HpO6J’ICMHOfI CUTyallUl — 3TO BO3MOXKHOCTb HCYUCPIIATH CIIMCOK
AO0IMYCTUMBIX HeﬁCTBHﬁ, paccMOTPETh BCE BO3MOKHBIC AJIbTCPHATUBLI.

2. NudopMaTHBHOCTH MPOOJIEMHON CUTYallMM — 3TO BO3MOXKHOCTH COIIOCTaBJICHMS
JOMyCTUMBIX JeiicTBuil. CreneHb MH(MOPMATUBHOCTH MPOOJIEMHON CUTYyallUd MOKET
ObITh PA3TUYHOM B 3aBUCUMOCTH OT (HOPMYIUPOBKM MPOOJIEMHON CHUTyallud, OT
BbIOpaHHBIX JIJISl €€ OIUCAHMSI TAPAMETPOB U XapaKTEPUCTHK.

3. HorenuuanbHasi 3(pPeKTUBHOCTH TNPOOIEMHONW CHUTyallid — 3TO OOBEKTHBHO
o0ycJIOBJI€HHasT Mepa COKpAIIEHUS YPOBHSA HEYJOBJIECTBOPEHHOCTH HHTEPECOB NpHU
paspenieHuu TpoO0IeMHON CUTYaITUH.

[IpobGnemHubIe cuTyanuu pasHooOpa3Hbl. OTHAKO BCE MPOOJIEMHBIE CUTYaIIH MOTYT OBITh
KJIACCHU(UITUPOBAHBI IO MPU3HAKAM U3MEHEHHSI COCTOSIHUA. BBIIEIIIOT TpU TaKuX MPU3HAKA:

a) U3MEHEHHE CKOPOCTH MPOIIECCOB;

0) U3MEHEHUE HAIIPaBIICHUS TIPOIECCOB;

B) U3MEHEHUE COJePKaHUS MPOIIECCOB.
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CkopocTh sBISETCS HWCTOYHMKOM MPOOJEMHOM CHTyalluu, KOTAa JKelaeMoe |
pEaNM30BaHHOE COCTOSIHUE HMEIOT OJIMHAKOBYHO CTPYKTYpPY, HO XapaKTEpHU3YIOTCS pPa3HBIMU
CKOPOCTSIMH IPOLIECCOB.

HanpagpiieHue SBJISETCS UCTOYHUKOM IMPOOJIEMHON CHUTYyallMH, KOTJA IS JOCTHKCHHUS
JKEJIaeMOro  pesyjbTaTa HEOOXOAMMO M3MEHHTh MPOMOPIHI0  pecypcoB. l3meHnenue
HaIlpaBJICHUs BCET/a CBS3aHO C U3MEHEHUEM CKOPOCTH.

Conep:kaHue TMPOIECCOB SBISIETCS HCTOYHUKOM TMPOOJEMHON CHTyaluu, Korjaa
peanbHOE COCTOSHHE W JKelTaeMOe HE COBMAJAIOT II0 COCTaBy 3JEMEHTOB. Paspemienue
poOJIEMHBIX CUTYaIMi TAKOTO TUIIA 03HAYaeT KauyeCTBEHHOE Ipeodpa3zoBanue. OHO BKIIIOYAET B
ce0s1 1 U3MEHEHHE CKOPOCTH Pa3BUTHS, M HAIIPABIICHUSI.

Bropoii aTamn nporecca npuHATHS peLIeHU BKIIIOUaeT B ceOs:

1)  BeIgBICHME (QYHKIIMH HCKOMOTO PEIICHHS;
2) cOOp HEOOXOAUMBIX JTAHHBIX;
3) kimaccu(HKAaIHIO JaHHBIX.

Pacmupsist mpocTpaHCTBO MOMCKA ajlbTEPHATHUB, (DYHKIHS UCKOMOI'O PEIICHUS YTOUYHSET
(«cykaer») coaepkaHrne He0OX0IMMON HH(OpMAIIH.

Jnst gwero Hyx)eH cOop naHHBIX? YacTh (GakTHUECKMX NAaHHBIX MOIYyYaeTcsl B MPOLECcCe
MpeBApUTENILHOTO aHalu3a MPOoOIeMHON cutyau U GopMynHpoBKU MpodsieMbl. OJHAKO IS
YETKOM MTOCTaHOBKM 33Jaul TpeOYyIOTCs JOMOJIHUTENbHBIE 1aHHbIe. ICTOYHMKOM HEOOXO0AMMBIX
(GakTOB MOTYT CIYXHUTb pe3yJabTaTbl HAYYHBIX HCCIEJIOBAaHUMN, JaHHBIE HKCIEPUMEHTA,
CTaTUCTHKA, CYXJICHUS M MBICICHHBIN SKCIIEPUMEHT, HAaTYpHBIE 00CIIeIOBaHUSI.

Jliist mosrydeHust “HQOPMAIMK 9acTO €IMHCTBEHHBIM HCTOYHUKOM MOJKET CIIYXKHUTh OIPOC
win cobecegoBanue. Ilpu mpoBemeHHMM ompoca HEOOXOAMMO COOJNIIONATh OMNpeAeNeHHbIC
npaBuia;

o Kak pe3ynbTar Geceibl HyKHBI caMU (aKThl, & HE UX OLIEHKA WJIH MPEATI0KEHUS;

e He crnenyer naBath cOMBaThCS COOECETHUKY Ha BOMPOCH], HE UMEIOIINE OTHOIIEHUS K
JIeITy, HO TIPY ATOM CTapaThCs HE MPEPHIBATh €T0;

e He naBate cOuBath ce0si Ha peUICHHE OMNEPAIMOHHBIX BOMPOCOB THUMA: KaK 3TO
caenarn?;

e (Crapatbcs uzberaTh NIMPOKUX 000OIIEHHI TUTIA «BCE TAK JIETAIOT) WUITU TOJIOCIOBHBIX
YTBEPXKICHUM.

CHUCTeMHBI TOIXO/A BBIIBUTACT Psjl NMPHHIMUIIOB HCCIENOBAHHSA, OJHHM U3 KOTOPBIX
ABJISIETCA pa3pabdOTKa CHUCTEMHBIX KJIACCU(PHKATOPOB-MHBAPUAHTOB. B COOTBETCTBHM € 3THM
NPUHIUIIOM CHCTEMHasi KIacCU(pUKAIM NaHHBIX O MPOOJEMHOW CHUTyaluu JIOJDKHA OBITH
MHBapUAHTHOM CO/IepKaHUIO U LIENISIM peleHns MpoOIeMHON cuTyauuu: GyHKINS, HadyaJlbHbIe U
KOHEUHBIC YCJIOBUSI MCKOMOTO PEIICHWs, CBSI3W, Cpela, YCIOBHS IMPEeoOpa3oBaHMs, a TaKKe
CyObEKTUBHBIN (hakTop.

B Tabmuue mpencrtaBieHbl ONpeAENCHUS YKAa3aHHBIX XapaKTEpPUCTHK, a TakKxke
chopMyTUpOBaHBI BOMPOCHI, JJIsI OTBETA HA KOTOPHIE CIIEAYyEeT cOOMpaTh (HaKTHUECKHE JaHHBIE.
Kaxkgast XapakTepuCTHKa ONMCBIBAETCS IO COCTOSHHUIO Ha JaHHBIW MOMEHT BpEMEHU
(pusnyeckoe M3MepeHue); Mo €€ U3MEHEHUIO0 BO BPEMEHM (JIMHAMUYECKOE U3MEpEHHE); 10 ee
OTHOIIEHHIO K AHAJIOTMYHOM MNpoOJEMHOM CUTyalud, BbIOpaHHOW JJsi  CpaBHEHHUs
(CpaBHHUTENIBHOE U3MEPECHHUE).
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XapakTepuCTHKA NPOOJIEMHON CUTYAllUH

XapakrTepucTuka JleCKpUIITHBHOE OMpe/ie/IeHue Bonpoc, orBer Ha
npooJIeMHOI XapaKTePUCTHKH MPOOJIeMHOI KOTOPBI onpeessier
CUTYaAUMH CUTYAUMH HCKOMYIO XapaKTePUCTHKY
OyHKIUA XapaKkTepuCcTUKa HICKOMOTO COCTOSIHUA, ¢ | J[i1st yero HeoOX0AUMMO UCKATh
HUCKOMOTO IIOMOIIBI0 OCHOBHOTO IPU3HAKA €TI0 pewieHue?
pelieHus HACTYIJICHUS

HauanbHble ycinoBus
HCKOMOTO pelIeHUs

Pecypcsl, 3aTparuBaroriye HHTEpECHI B
CBSI3U C JAaHHOH MPOOJIEMHOMN
CUTYyalHei

Yro umeercs A
paspelieHus TaHHON
poOJEeMHON cuTyanun?

KoHneunsle ycnoBus
HICKOMOT'O pEIICHHUs

®opma (Bu)
HCKOMOTO pEIICHUS

YT0 HYXHO U1 pa3pelICHUs

poOJIEeMHON cUTyanun?

Cxema CBSI3U DIIEMEHTOB 10 HAITMYHIO

Kak cBs3anbl Mexay

Cas3u Y HaMpaBJIECHHOCTU B3aUMOJICHCTBUI c000# yCIIOBUSI HCKOMOTO
MEXK]1y HUMU petenus?
DIIEMEHTBI CpeJibl, KOTOPBIE BBICTYIAIOT B xakoi 00cTaHOBKE
Cpena KaK aKTUBHBIC (DAKTOPHI, BO3ACHCTBYIOIIHEC CJIOXKUJIAch MpoOIeMHas
Ha MePexo]l K UICKOMOMY COCTOSIHHIO cutyanus’?
VYcnosus VYcnoBus mepexoia B MICKOMOE COCTOSTHUE, Kaxkue orpanunuenus
npeoOpa3oBaHMs COOJTI0ICHHE KOTOPOTO 0053aTEIIBHO TIPU HaKJIaJbIBAIOTCS Ha

JT1000M PElICHUN

HMCKOMOE pellIeHHe?

CyOBexTHBHBIH (pakTop

XapakTepuCcTHKa JAPYTUX LEHTPOB,
HETIOCPCACTBCHHO BJIMUAKOIINX Ha
BO3HHKHOBEHUE U JINKBU/IAIHIO
IpoOJIEMHON CUTYalluH

Kto 6yner obecnieunBarhb

paspernieHue npooIeMHOM

CUTyaLuu?

Takum oOpa3zom, HHPOPMAIIMOHHAS MOJETH TPOOIIEMHOM CUTYaIlMH MPECTaBIsSIET COO0M
OMNHMCAaHUE CEMHU XapaKTEPUCTHUK, MPEJCTABICHHBIX B Tpex wu3MepeHusx. CoOTBETCTBYIOIAs

TaKOMY OIIMCAaHHIO

KJ'IaCCI/I(i)I/IKaI_II/IOHHaH

tabmuna  (7x3)

MH(OPMaLIMOHHON MOJIENH MPOOJIIEMHOM CUTYalIUH.

Ha3bIBACTCA

peLIETKON

WudpopmanmonHass Mojaenb NpoOJEMHON CHUTyalluM — TIJIaBHBIH MOMEHT B IIpoLiecce
npuHATHS pemeHus. OHa co3aaeT HHPOPMAIMOHHYIO OCHOBY.

agbrwbE

KoHTpoJsbHbBIE BONIPOCHI:

ITpouiecc mpuHATHSA PELIEHU U €r0 IIary.
CaoiicTBa MpOOJIEMHOM CUTYAIUH.
[Tpu3Haku npoOIEeMHOM CUTYAIHH.
KaxoBsl npaBuita onpoca?

Yro Takoe peurerka HHGOPMAIIMOHHON MOAETH NMPOOIEeMHON cUTyaun?
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NEKUUA 22. CucrtemHoe npoeKTMpoBaHue

CucreMHBI aHAIN3 MOXXKHO paccMaTpuUBaTh KaK HEKOTOPBIM Ipolecc, coaepkKaliuii
HOJTrOTOBKY, BBIOOP U 000CHOBaHME IIPOEKTA pelIeHus. B oTinuume oT TpaiuiMOHHOroO MoAXo/a,
KOTOPBII HAauYMHAETCS C TPATUIIMOHHOTO O0CIEIOBAHUS CYLIECTBYIOIIETO COCTOSHHS CHCTEMBI,
CHUCTEMHOE INPOEKTUPOBAHMSI OCHOBAHO Ha CO3JaHUM HJ€asla, HTAJIOHA, KOTOPBIA KIIaJeTcsl B
OCHOBY IIOCTPOEHUS IPAKTUYECKU PEATTU3YEMON CUCTEMBI.

OI[HaKO, IMOCKOJIBKY CHCTEMaA OIpPCACIIICTCd KaK CAUHCTBO BXOJd, BbIXOda U
mnmponeccopa, IMNp€AHA3SHAYCHHBIX [JI1 pcaiu3aluu HCO6XOHHMOﬁ (bYHKHI/II/I, CUCTEMHOC
MMPOCKTUPOBAHNUEC HAYMHACTCA HC C CO3JaHUA HacaIbHOM CHUCTCMBbI, 4 C OIIPCACIICHUA (bYHKI_[I/II/I
Taxum 06pa30M, B CTPATEru CUCTCMHOI'O ITPOCKTUPOBAHNA MOXKHO BBEIICIIUTD 4 srama:

1. BeuiBnenue QyHKIUH.

2. TlocTpoeHune FTaJIOHHON CUCTEMBI.

3. Tloctpoenune paboTOCTIOCOOHOM CUCTEMBI.
4

BHeI[peHI/Ie M KOHTPOJIb 3a Q)YHKHI/IOHI/IpOBaHI/ICM CHUCTCMBI.

Jrtan 1. BoiaBiaenue GyHkuuu

Onpenenenne (yHKIUN CHCTEMBI — STO NEPBbIA, HanboJjiee TPYAHBIM W BAKHBIA ATl
CTpaTeruy CUCTEMHOTO ITPOEKTUPOBaHMs. be3 4eTKoro u sICHOro ImpeacTaBICHUs O Ha3HAYECHUU
CHCTEMBbI HEBO3MOXKHO IIOCTPOEHUE, aHAIIU3 U YIIyYILIEHUE PACCMATPUBAEMOI0 OOBEKTA.

B npornecce BoisiBNeHHs (DYHKIIMH UCTIONB3YIOTCS CIEAYIOIINE aKCHOMBI:

e B KauyecTBe CHCTEMBI MOXET OBITh PACCMOTPEH JIIOOOW YpPOBEHH COIMAIBHO-
SKOHOMMYECKHUX (XO35IIICTBEHHBIX) CUCTEM;

e Kaxnas cucremMa COCTOMT U3 CUCTEM MEHBLIETO YPOBHS;

e Kaxnas cucrema ecTh 4acTh OONbIIEH CHCTEMBI;

e Jlns KaXJ0U CHCTEMBI MOTYT OBITh ONpPE/IENEeHbl CUCTEMbI OJIHOTO C HeH ypOBHsI, TaK
Ha3bIBa€Mbl€ NapauIebHbIE UM TOPU30HTANIbHBIE;

e Kaxnas cucrema MoXeT OBITh OTHECEHAa K OJHOMY U3 TpeX KIIACcCOB:
CYLIECTBYIOIUE, YZIOBJIETBOPUTEIILHO (GYHKIIMOHUPYIOIITHE CUCTEMBI;
CYLIECTBYIOIIME CUCTEMBI, paboTarolIe HEYAOBIETBOPUTEIHHO; HECYIIECTBYIOLINE
CUCTEMBI (MIPOTHO3UPYEMBIE);

e Jlro6oii cucreme MOXKeET OBbITh JAaHO KOHCTPYKTUBHOE ONpPEJIEICHUE, T.€. OHA MOKET
OBITH ONKCaHa C TOMOIIBIO MAaTPUIIbI CUCTEMHBIX XapaKTEPUCTHK.

Ha ocHoBe ucnonbp30BaHusl MPUBEIECHHBIX BbIIIE METOJIOB JJISl KaXXJA0W CUCTEMBI MOXKET
OBITH CPOPMYTUPOBAHO MHOXKECTBO MpUCYIIMX el pyHkimil. [Iponenypa cucreMHoro aHaimsa
IpeJoiaraeT, YTo BCE BO3MOXKHBIE JJIsi CUCTEMbl (DYHKLUUHU JOJDKHBI OBITh IE€PEUMCIIECHBI,
3a(pUKCUPOBAHBI, YIOPSA0UYEHBI.

VYnopsioueHue NPOU3BOAMTCSA CIEAYIOUMM 00pa3oM: BBIOMpaeTcs camas MHpocTas
OCHOBHas (yHKIUS, TaK Ha3blBaeMas MHUHHMallbHas, HECOKpaTHUMas, OTpaxkarouias CcyTb
(YHKIMOHUPOBAHUS JaHHOW cHucTeMbl. Hampumep, s NpPOJOBONBCTBEHHOIO MarasuHa:
«IpoJlaBaTh NPOAYKTHI MUTaHUsA». Jlajmee MpPOMCXOAUT pacUIMpeHne MUHMMAJIbHOM (QyHKUIHU
OyTeM  YCIOXXHEHHMS  (OPMYJIMPOBKHM,  OTPAXKAIOIIEro  IOBBIIIEHHE  TpeOOBaHWMA K
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npeHa3HAYCHHUIO CHCTEMbI. B mpuMepe 3TO MOXKET ObITh: «CHA0XaTh HACEICHUE MPOAYKTaMH
nuTaHus». [IoHITHO, 4TO 3Ta (GOPMYIMPOBKA BKIIIOYAET B CeOs MEPBOHAYAIBHYIO, HO SIBJISICTCSI
ee pacmupenueM. Emne 6onbinee pacmuperne GyHKIMH CONCPKUT cleayromas (GopMyIUupOBKa:
«yIIOBJICTBOPSATH MOTPEOHOCTH HACEICHUS B MIPOJIOBOIBCTBCHHBIX TOBAPAX.

[Tony4yenHnoe pacmmpenue QYHKIMH aHATH3UPYETCS C TEM, YTOOBI BHIOPATh OCHOBHYIO
GbOpMyITUPOBKY, B HAHOONBIICH CTENEHH OTPAKAIOIIYID CMBICT CYIIECTBOBAHUS JTaHHOU
CUCTEMBL. DTa (OPMYIHPOBKA JIOKUTCS B OCHOBY JNAIBHEHININX IIArOB MPOIEAYPhl CHCTEMHOTO
aHanu3a.

[Ipexne yem mepeiT K CIeAyoUeMy 3Tally CTPATerdd CHCTEMHOIO MPOSKTHPOBAHUS,
CIeyeT TO BCEM XapaKTePUCTHKAM BBISIBUTh WMEIOIIUECS OTPAHWYCHUS, MPEMSTCTBYIOIINE
HanOoJiee BRICOKOH 2((HEKTUBHOCTH B peasii3allui BEIOpaHHOHN (YHKIIHH.

Jtan 2. [locTpoeHne 3TATOHHOH CHCTEMBbI

[Ipouenypa CHCTEMHOrO aHaiaM3a OCHOBAaHA HAa KOHLENIHU IIOMCKA CUCTEMBI
«oT wuneana». llpu »TOM mNOHATHE WICAIBHON (STAJIOHHOW) CHCTEMBI SIBISIETCS HAay4HOM
abcTpakuuell 1 He MpearoiaraeT HOMbITOK €€ MpakTHiIecKo peanusanuu. OHa OyJeT CIyXKUTh
CBOET0 poJia OPUEHTUPOM MPHU BIOOPE HAIIPABIICHUS PA3BUTHUS CUCTEMBI.

OTaJloHHAas CUCTEMA PACCMATPUBAETCS B KAYECTBE mMeopemuieckoli U1ealbHON CUCTEMBI,
ecnu HeoOxoauMmas (yHKUIMs JocTuraercst Oe3 3arpar B HysneBoe BpeMs. PakTHYECKH 3TO
03HAYaeT OTCYTCTBHE BCEX OTPAHUYEHUI, KOTOPBIE CYILIECTBYIOT B pEaIbHON HKU3HHU.

B kauectBe opueHTHpa ISl AaJbHEHIIEr0o KOHCTPYUPOBAHUS BbIOUpAeTCs 0onycmumas
JTaJIOHHAsl CUCTeMa — TaKas MjeajibHasi MOJielb 00BbEKTa, OrpaHUYEHUS HAa (PYHKIIMOHUPOBAHHE
KOTOPOH, B MPHUHIIMIIE, MOTYT ObITh CHATHI. [Ipm 3TOM 3arparbl Ha pa3paboOTKy, BHEAPEHUE U
JKCIIIyaTalyIo0 TAKOM CUCTEMbl Ha JAHHOM 3Talle BO BHUMAHUE HE IPUHUMAIOTCS.

CYH_IGCTByeT HCCKOJIBKO IIPUHIHUIIOB ITOCTPOCHUS STAJIOHHBIX CUCTCM.

[Mpuntun cuamus ¢@ynkyuu npeanoiaraeT B KauecTBE HACAIBHON Takyro CHUTYalMIo,
KOrzia BooOIIe ucue3aer HeoOXOAMMOCTh B (DYHKIIMOHUPOBAHUU JaHHOM cuctembl. Hampumep,
XUMUYHUCTKA HE CTAaHET HY)XKHA, €clid OyAyT HCIOJIb30BaThCS HE3arps3HAIONIMECS TKaHU —
TEOPETUYECKH HJealibHas CHCTEMA; WJIM BEIM OJHOPA30BOT0 HCIOJB30BaHUS — JOMYCTUMAs
ujcalnpHas CUCTEMA.

[Mpuntn mMunumym paznoobpasus 6xooa paccMaTpUBAET BO3MOXKHOCTh MCITOJIb30BAHUS
Ha BXO/I€ OJIHOTO (WJIM OTPAaHUYEHHOI0) KOJIMYECTBA AJIEMEHTOB, KOTOPBIE, OJTHAKO — YTO OYEHb
CYIIECTBEHHO — OOeCHeyrBalOT HEOOXOJUMOe pPa3HOoOOpa3ue BBIXOJHBIX IAapaMeTpOB.
Hampumep, B cTpouTenbcTBe MOTYT OBITH MCHOJIb30BaHbl TakMe YHU(DUIMPOBAHHbBIE OJIOKHU, U3
KOTOPBIX MOKHO CKOHCTPYHPOBATh JIt000€ 3/1aHKe (I0IMyCTUMas UjeanbHas CHCTEMA).

Munumym paznoobpasus vixoda TIPEAINONAraeT CO3JaHUe TAKON HIeaTbHON CHCTEMBI,
KoTopasi Obl obecreurBasia BHICOKYIO d()DPEKTUBHOCTh YHUDHUIIMPOBAHHS 32 CUET OJHOTO WIIH
O4YEeHb OTPAHMYEHHOTO KOJIMYECTBAa DJJIEMEHTOB Bbixojna. Hampumep, mnpeanpusitue
OOIIIECTBEHHOTO THUTAHUS MOXKET YAOBIETBOPATH MOTPEOHOCTH HACENEHUsS B CBOMX YCIyTrax,
W3TOTOBUB MYCTh OJIHO, HO OY€Hb BKYCHOE, MUTATEIbHOE M HEAOpOoroe OJr0A0, KOTOpoe Obl
VIOBIETBOPWIJIO  JIFOOBIM, CaMbIM B3BICKATENIBHBIM BKycaM mokymatenei. Kcratu, B
COOTBETCTBUU C TUM MPUHIIUIIOM paboTaeT u3BecTHas Gpupma «MaKIoHATbI».
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[lpunuun aemomamuzayuu COCTOUT B KOHCTPYUPOBAHUU HJACAIILHOM CHUCTEMBI,
B KOTOpOW MpeoOpa3oBaHHE BXOJa B BBIXOJI OCYIIECTBisIeTCs Oe3 yuactus mroaeit. [Ipumep —
MOJIHOCTHIO aBTOMAaTU3UPOBAHHOE MPEIIPUSITHE.

[Tocneguuii TPUHLUII — HOAHOE UCNONBL30GAHUE PECYpCco8 U 6peMeHu — CBA3aH C
npobiieMaMu co3/1aHusl OE€30TXOJHBIX MPOM3BOACTB, 0€30yMa)KHBIX TEXHOJOTUN, 3aMKHYTOIO
[UKJIA ¥ TOMY TIOJJOOHBIMH BOIIPOCAMU KOHCTPYHUPOBAHUS COBPEMEHHBIX, SKOJOTUIECKH YHCTHIX
NPEANPUATHIA.

[IpuBeneHHbIE TPUHIUIIBI HE UCUEPIBIBAIOT BCE BO3MOYKHOCTH IOCTPOEHUS 3TAJIOHHBIX
cucteMm. C aApyroil cTOpoHBI, HE BCE OHU MPUMEHUMBI I JIFOOOH KOHKPETHOW CHUCTEMBI, 3TO
3aBHCUT OT ee criennduky. 3aaaya UccieoBaTessi COCTOUT B TOM, YTOOBI BBIOPATh JIOMYCTUMYIO
ATAJIOHHYIO CHCTEMY, ONPEACISIONIYl0 Hamboyee TMEepCIeKTUBHOE HAaIlpaBlIeHHE pPa3BUTHUS
KOHKPETHOI'0 00BEKTA.

Jtan 3. [locTpoenne padoToCIOCOOHO CHCTEMBbI

OToT »3Tanm HauuHaercs co cOopa HHpopManuu, HEOOXOAMMOH [yl JAETalbHOTO
IIPOEKTUPOBAHUS U BHEJIPEHUs cUcTeMbl. [lanee pa3pabarhiBaroTCsl albT€pHATUBHBIE BAPUAHTHI
pelmIeHU Ul OTACIBHBIX DJIEMEHTOB HJACAIBHOW CHUCTEMBI, KOTOPBIE HE SABIIAIOTCSA
paboToCIOCOOHBIMHU B HACTOSAIINX YCIOBHUSX.

3arem YCTaHABJIMBAIOTCA KPUTCPHUU OLUCHKH CUCTEMBI, C ITIOMOIIIBIO KOTOPBIX BI)I6I/IpaCTC$I
BapUAHT PCIICHUA, r[o,unexcanmﬁ ACTAIIN3alI U BHCAPCHUILO.

Jrtan 4. BHeapeHune u KOHTPOJIb 32 PYHKIMOHUPOBAHUEM CHCTEMbI

Ha »Tom »rame cocraBaseTcs IjiaH BHCAPCHUS, IICPCUCHDb pa60T n I‘pa(bI/IK Hux
BeimojHEHHsA. Ilocie BHCAPCHUA IPOU3BOAUTCA OLCHKA HACATCIBHOCTH CHUCTCMbI C IMO3HMIWUU
CHCTEMBI 00Jie€ BBICOKOTO YPOBH:I. HpOI/I3BOI[I/ITCH OLICHKa H3M€H6HHI>'I, MMpoOUu30ICAIINX B
APYyrux CUCTEMax BCJICACTBUEC BHCAPCHUA HOBOM CHCTEMEI.

KOHTpOJIbHI)Ie BOIIPOCHI:

DTanbl CHCTEMHOTO MPOCKTUPOBAHUS.

Ha3zoBuTe akCHOMBI, HCTI0JIb3YEMbIE NPH BBISIBICHUU (YHKLIUN CUCTEMBI.

Uro Takoe napaiisienbHble (TOPU30HTAIbHBIE) CUCTEMBI?

[TpyHIMIIBI TOCTPOEHUS 3TaJJOHHON CHUCTEMBI.

Uro cocraBisieTcss Ha JTane BHEAPEHUS U KOHTPOJS 3a (YHKIIMOHUPOBAHHUEM
CUCTEMBI?

arONE
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NEKUUA 23. HoBble TeXHONMOrMM NpoeKTUpoOBaHUA U aHann3a cMcTem

[Tpoutecc wu3BnedeHus (MoiyueHus) HWHQPOPMAIUU CTPOUTCS HA OCHOBE YIHOPSIOYCHHBIX
MOCJIEIOBATENbHBIX JEMCTBUH 1O cOOpY, HAKOIUIGHUIO, OTPaKEHHIO, IPeoOpa30oBaHHUIO,
aKTyaJM3allud JAHHBIX; TaKue Mpolecchl B MH(POpPMATHKE Ha3bIBAIOTCS WH(OPMALMOHHBIMU
TEXHOJIOTHSIMH, U UX OCHOBHBIMHU 3JIEMEHTAMHU SIBJISIOTCS TEXHUYECKHE CPEJICTBA U yCTPOUCTBA,
HanpuMep, B Tenerpade - TeneTalliHoe YCTPOICTBO, B TEIEBUICHUH - TEIEBU30pP U T.1.

HoBble nun(hopMalinoHHbIe TEXHOJIOTUHU - 3TO UHGOPMAIIMOHHBIE TEXHOJIOTUH, Oa3UpyroIIHecs Ha
HOBBIX, MH(OJIOTHYECKHX U KOMIIBIOTEPHBIX CPEICTBAX TOJTYUYCHHsS, XPAHCHUsS, aKTyalu3aluu
uH(pOopMalnu, 3HAHUI.

BricOKHE TEXHOJOTMH - 3TO TEXHOJIOTHMHM KayeCTBEHHOTO HM3MCHCHMUS COCTaBa, XapakTepa,
MCTOHOB PCIIACMBIX 3a4da4, TCXHOJIOT'MH 3BOJIFOIIUH, a HC (byHKI_[I/IOHI/II)OBaHI/ISI.

[Tpumep. OObryHast ("crapas'") TEXHOJOTHsI BBIUMCICHUN CTAaBUT OCHOBHYIO II€JIb - HaWTH
pelieHue 3ajaud 3a MpuemiieMoe BpeMsi U CTOMMOCTh. HoBasi TEXHOJIOTHS HCIOIb30BaHUS
MaTeMaTHUYECKUX KOMITBIOTEPHBIX MAaKETOB CTABUT HOBYIO LIeJb - HAWTU pPEIICHHE JTOCTATOYHO
OBICTPO, TOYHO U SKOHOMUYHO.

B Y3KOM IIOHMMAaHWH, HOBas I/IH(bOpMaIII/IOHHaH TEXHOJIOTHS - UCIOJIb30BAHNE BEIYHNCINTCIIEHON
TEXHHKH M CHCTEM CBSI3M JUIS CO3/1aHMsI, cOOpa, epeadu, XpaHeHus, o0paboTku nHdopManuy;
OHa - 4acTh MH(POPMALTMOHHOTO OH3HECA.

JIrobast TexHoNOTHS 0azupyercs Ha HAyYHO-TCOPETHYECKOM, HWH)KCHEPHO-TEXHUYECKOM,
nporpaMmMHOM obecrieuennu. CaMo 1o cede ATo sAPO ele He 00pa3yeT TeXHoIoruto. s 3Toro
OHO JIOJDKHO OBITh HMHTEIPUPOBAHO M MOJJICPKUBAEMO CETEBBIMH IPOCTPAHCTBEHHO-
BPEMCHHLIMHU, OPAHU3AIITUOHHO-JIIOACKNUMHU CBA3AMH U OTHOLICHUSAMMU.

[Tporpamma Word - cama mo cebe He TEXHOJIOTHS (XOTS €€ YacTO Ha3bIBAIOT TEXHOJIOTHEU
MOJTOTOBKUA U PEAAKTHUPOBAHUS JOKYMEHTOB), a AJIEMEHT TEXHOJOTHH, ompenenseMoi kak MS
Office - TexHONOrMH aBTOMATH3WPOBAHHOIO, KOMITBIOTEPH30BAHHOTO JCIIOMPOU3BO/ICTBA,
aBToMaTu3aluu padbot B oduce.

TpaauunonHas (kiaaccudeckas) MH(QOpMAIMOHHAsE TEXHOJIOT |, KaK MPaBUII0, CTPOUTCS Ha 6ase
xopomo  (opmanuzyembiX, CTPYKTYpPUPYEMbIX HHTEUIEKTyallbHbIX mpoueayp. Hosas
MH(POPMALIMOHHAS TEXHOJIOTHS, KaK MPaBHJIO, CTPOUTCS HA OCHOBE IJI0XO0 (POPMATIM3OBAHHBIX U
CTPYKTYPUPOBAHHBIX MHTEIUIEKTYAJIBHBIX MPOLEAYD.

Hosrlie I/IH(l)OpMaI_II/IOHHBIe TEXHOJIOTHH OBIBAIOT CJICAYHOIINX 0a30BBIX THUIIOB:

e KOTHUTHBHBIE TEXHOJOI'MH, HAIIPABJICHHbIE OOJbIEH YaCThIO Ha MOIYYEHUE, XPAHEHUE U
aKTyaJIH3alnio 3HaHUH, TPUHATHE WHTEIUICKTYaJIbHBIX PEIICHHIA;

e UHCTPpYMEHTAJbHBIE TEXHOJIOTUH, HANPaBJICHHbIE OOJbIIEH YaCThIO HA UCIOJIb30BAHUE B
Ka4ecTBE WHCTPYMEHTApHs, CpEeAbl Ui TIOCTPOCHHS MAPYTHUX TEXHOJIOTHA U JUIS
00CITy’)KUBaHUS UX;

e TPUKIAJHBIC TEXHOJOTWH, HANpaBICHHBIC OOJBIIEH YacThi0 Ha pEIICHHE MpodIeM
HEKOTOPO mpobiemMHoi obnacTu (i obnacreil);

e KOMMYHUKATHBHBIE TEXHOJIOTHH, HAIPABJICHHBIC OOJIBIIECH YaCThIO HA PEIICHHE MPOoOIeM
CBSI31, KOMMYHHUKALIUH, OOLICHHUS.
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Takoe neneHue - BeChbMa YCIOBHOE - TEXHOJOTHS MOXET C YCIIEXOM OBITh U MPHUKIAIHOHN, U
KOTHUTUBHOMW, U UHCTPYMEHTAIbHON, U KOMMYHUKATUBHOM.

HpHMep TaKOBa, HaImpuMeEp, TEXHOJIOIUA KOMIIBIOTEPHOT'O MOACIIMPOBAaHM A, THIICpMEIHA.

BosmoxxHo nenenue (Takke YCIOBHOE) HH(MOPMALMOHHBIX TEXHOJOTHMH H 1o cdepe
UCII0JIb30BaHUSI, HAIPUMED:

e uH(OpPMANMOHHBIC TEXHOJIOTUHU B HAYKE;

e uH(pOPMAIMOHHbBIE TEXHOJIOTHH B 00pa30BaHUY;

e uH(OpPMANMOHHBIC TEXHOJOTUU B IPOSKTHPOBAHUU M ITPOU3BO/ICTBE;
e uH(pOPMAIMOHHBIC TEXHOJIOTUH B YIIPABJICHUY;

e uH(pOpPMaANMOHHBIC TEXHOJOTUHU B chepe YCIyT;

e uH(pOPMALMOHHbBIE TEXHOJIOTUH B chepe ObITa.

MOXXHO Takke YCIOBHO pPa30WTh BCE HOBBIC TEXHOJIOTMM Ha JBE TPYIMIBl - TEXHOJIOTHH
KOPIOPATUBHON pabOTHI U TEXHOJIOTHUH UHIUBUIYaTbHOU PabOTHI.

PaCCMOTpI/IM HOBBIC I/IH(i)OpMaI_II/IOHHBIe TCXHOJIOI'NH,

1. Texuonorust 6a3 nanubix (b/1) u cucrem ynpasnenus bJ] (CYB/). B/I - nocrarouno Gosnblime
Ha0Opbl CTPYKTYPUPOBAHHBIX JaHHBIX HEKOTOPOH NpeAMEeTHON 00JIacTH, NMpPEICTaBICHHbIE Ha
MAaIIMHHBIX HOCUTEJSAX U UMEIOLIUE OO0y U yIO0OHYIO CTPYKTYpY, €AHHbIE OPraHU3allMOHHO-
METOAMYECKHE, IPOrPAMMHO-TEXHUYECKHE U SI3bIKOBBIE CPEICTBA 00ECTICUEHHUS.

B nocnennee Bpemst pacnpocTpaHseTcst TexHosorus ynaneHHbix bJl. Ona 6asupyercs Ha
KOJIJICKTHBHOM JIOCTYIIE TOJIb30BaTelei K NH(OPMAIIMOHHBIM pecypcaM, COCPEeIOTOUYCHHBIM Ha
€IMHOM KOMIIBIOTEPE, WJIM XOCT-KOMIIBIOTEpE, B JUAJOTOBOM DPEXHUME IO CEeTAM Ieperadyu
NaHHbIX. MHOpMAlMOHHBIME TMPOAYKTAMH 3/1eCh BbICTyHaroT bJ[ pasHBIX mpenMeTHBIX
obnacreil. IHpoOpMalmOHHBIE YCIIyTH MPENOCTaBIsAI0TCS Ojaroiaps HaAJIMYUIO Pa3HOOOpPa3HBIX
CpPEeICTB TOoMCKa, 00pabOTKM W BbyIauu HHPopMmanuu. MHopMmalMOHHBIE HPOAYKTHl U
OporpaMMHBIE  CPEICTBAa  CIY)KaT TJaBHBIMM  3J€MEHTaMH OaHKOB  JaHHBIX WU
AaBTOMATHU3UPOBAHHBIX OAHKOB JaHHbIX.

OCHOBHBIMH OCOOCHHOCTSIMU JIaHHOW TEXHOJIOTHH, OMPEACISIONIMMH €€ JIOCTOMHCTBA M €€
HEJOCTATKH, SIBJISTFOTCS:

e TIPENOCTABICHHE  TIOJNIB30BATENI0  TOJNBKO  HMH(MOPMALMOHHBIX  YCIyr, a He
HEMOCPEACTBEHHO HMH(OPMAIIMOHHBIX MPOJIYKTOB, B pe3yjbTaTe Yero OH IOJy4yaeT
(oruTaumBaeT) TOJIBKO JEHCTBUTENBHO HYKHYIO HH(OPMAIIUIO;

e MOJHOTA MH(OPMAIIUH, CBA3aHHAS C 3aTPY3KOH Ha MOIIHBIE XOCT-KOMITBIOTEPHI OOJIBIINX
MAaCCHUBOB JaHHBIX,

e BBICOKasi CKOPOCTh OOHOBIJIEHUS, MOAU(DUKALIMY U IepeMeIIeHHs HH(OpMALIUH;

e Ppa3BUTOE NPOTpaMMHOE OOecredeHue, MO3BOJIAIONIee HE TOJIBKO HAXOAUTH M MOJIydaTh
uHpOpMalLMIO, HO M TpPH HEOOXOAMMOCTH OCYLIECTBIATh €€ TIpaduueckyio, u
SKOHOMETPHYECKYIO0 00pabOTKY.

2. TexHonmormum XpaHWJMIL JAHHBIX W HHTEJUIEKTYaJlbHOTO aHAJIW3a JAHHBIX. XPaHWINIIE
JTAHHBIX - O4YeHb OoJiblIas cnenuaiu3upoBantas b/l u mporpaMMHas cucrema, npeaHa3HauYeHHas
JUISL U3BJIEUEHUSI, KOPPEKIMHU (YMCTKa, MpaBKa) M 3arpy3Kd JaHHBIX W3 HCTOYHMKOB B BJ[ ¢
MHOTOMEPHOM CTPYKTYpOH, BKJIIOYas CpEACTBAa YIPOUIEHUS JOCTYyNa, aHajlu3a C LENbI0
MPUHSTHS PEILICHUS.
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[Tpumep. XpaHwiuina JaHHBIX COOMPAIOT M IMEHTPATIM3YIOT TEKYLIyl0 HH(GOpMAIHIO O
COCTOSIHMM JIe7T KOPIIOpalMd, O €€ YCIIyrax, KIMEHTaX, ITOCTaBIIMKaX, M IPEJOCTABISIOT
AQHAJTUTHYECKUE U OTYETHBIE MHCTPYMEHTHL. C MOMOIIBIO aHaIu3a (PUHAHCOBBIX OTYETOB (hUpMm,
MOXHO pa30OWTh MX Ha KJIACCHI 1O (PMHAHCOBOW YCTOHYMBOCTH, IO BEPOSTHOCTH OAHKPOTCTBA,
4TO MOMOXKET OAHKY-KPEIUTOPY OCYIIECTBIATh NOTUTUKY UX KPEIUTOBaHUs Oojiee 3 (HEeKTUBHO.

3. Texuonorus ©6a3 3uanuii (B3) um oskcneptHeix cuctem (DC). B3 - HakoruieHwue,
CTPYKTYPHUPOBAHUE U XpaHEHHE ¢ MoMolIblo DBM 3HaHMH, CBEACHUIN M3 pa3IW4YHBIX 0oOJacTei
TaKUM OPTaHW30BaHHBIM CIIOCOOOM, YTO MOKHO UMETH JOCTYII K TUM 3HAHUSM, PACIIUPATH UX,
MOJIy4aTh, BBIBOAUTH HOBbIE 3HAHUS U T.J.

[Ipumep. b3 mo Xupyprudyeckum omnepanusiM, U3 KOTOPOH MOJIOJOM W HEOMBITHBIM XUPYPr B
OKCTPCHHON XHUPYPrUYECKOW CHUTYallMHM MOXET U3BJIeYh HEOoOXOauMyr HWHGOpMaIuoo o0
onepanuu; cama xxe b3 paspaborana Ha OCHOBE 3HAHHIA.

4. TexHonorusi 3JIEKTPOHHON MOYTHl U TEJIEKOMMYHUKAIIMOHHOTO JOCTyNa K yJaJI€HHOH OT
nojb30Bareiss WHGOpPMALMK, HOCHUTENI0 HHPOpPMALUU, COOECETHUKY - UEJIIOBEKYy WU
KoMmnbtoTepy. Pa3BuTue cerell CBsi3U - BUPTYyaJbHbIE JIOKAJIbHbIE BBIYUCIUTEIbHBIE CETH,
00BbeIMHSAIOIINE T0Ib30BaTENICH HE [0 TEPPUTOPUATBHOMY IPUHIMILY, a IO MPO(heCcCHOHATbHBIM
uHTepecaM. TenekoH(pepeHuss - oOMeH CooOIeHUsIMH (IOKIaJaMH) MEXKIY YYaCTHUKAMHU
(moanucYrKaMu) KoH(pEepeHIUH, aHOHCUPOBAHHOM Ha CIIeUaIbHON JOCKE OOBSBICHUN B CETH, B
YaCTHOCTH, Ha JICKTPOHHOU TOCKE OOBSIBICHHI.

5. TexHomnorusi (MCHOJBL30BaHUs1) aBTOMAaTU3UPOBaHHbIX cucTeM (AC) M aBTOMaTU3MPOBAHHBIX
pabounx mect (APM). AC - 3T0 4enoBeKO-MallIMHHAs CHCTEMa JJIsl UCTIOJIHEHHS CKEIHCBHBIX,
4acTO PYTUHHBIX, MPO(ECCHOHAIBHO BBIOIHIEMBIX HAa paboyeM MeCTe COTPYAHHKa paboT - C
LIEJIBI0 YMEHBIIIEHUS 3aTpaT BPEMEHM, COKpAILEHHUs YncIia OIIMO0K U 00ecTiedeHus ONepaTuBHON
CBSI3U C JAPYTUMH COTPYAHHUKAMH; MHTEIJICKTYAIbHBIE CHCTEMBI HMEIOT TAaKXKe CIIOCOOHOCTH K
HEepecTpOiKe TEXHOIOTHYECKOM LEOYKH, OHU CIIOCOOHBI U K 00Y4EHHUIO.

B nocnenHue roapl pacnpocTpaHMWIACh KOHIENINSA KOPIIOPATUBHBIX U PACTIPEAEIEHHBIX CUCTEM
B HApOJHOM XO3SIMCTBE, B KOTOPBIX LIMPOKO HCIOJB3YIOTCS JIOKaJbHbIE WH(GOPMAlMOHHbBIE
cucteMbl. [lng peanuzanuum MJaeM pacHpelesieHHOrO YIPaBiICHHsS HEOOXOJUMO CO3JaHue
AaBTOMATHU3UPOBAHHBIX pabOYnX MeCT Ha 0aze Mpo(hecCHOHATBHBIX KOMIIBIOTEPOB.

6. TexHOJIOTMH KOMIBIOTEPHOIO (KOMITBIOTEPU3UPOBAHHOTO) o(rca KOJIEKTUBHOM paboThl B
opuce. KomneiorepHsli o¢puc - oduc, B KOTOPOM HMMEETCS BBICOKHI  ypOBEHBb
KOMIIbIOTEpHU3anuy, BHenpeHus APM, cucrem  [enonmpousBOJCTBA, TaK, YTO  BCA
npodeccuoHanbHas AeSITEIbHOCTh Oprca MOXKET OBbITh YCIIETHO aBTOMaTU3UPOBaHa.

7. TeXHOJOTUU HCIOJIb30BAHUSI MHTETPUPOBAHHBIX MAKeTOB MpUKIaaHbIX mporpamm (III1IT) -
TEXHOJIOTUM Ha 0a3e cHenMajIbHBIM 00pa3oM OPraHM30BAHHBIX KOMIUIEKCOB IMPOrpamMM s
pelIeHNs pa3IMYHbIX KJIACCOB OHOTUITHBIX M YaCTO BCTPEYAIOIIMXCS 3aad U3 pa3IMdyHOro THIIA
npeametHelx obnacteil. CoBpemennsie IIIIII nMeroT nuanoroByro, HHTEPAKTUBHYIO OOpaTHYIO
CBSI3b C [10JIB30BATENIEM B IIPOLIECCE IOCTAHOBKHU 3aJjauyl, PEILICHUs U aHaJIN3a pe3yIbTaToB.

[Ipumep. B kauectBe mnpumepa wunrerpupoBanHoro IIIIIT mnpusenem maker MathCAD,
MpeHa3HaYeHHBIA KaK JUIsl CJIOXKHBIX MaTeMAaTUYECKUX BBIYMCIEHUH, TaK U JJI1 HECIOXKHBIX (B

PCKUMC HHKCHCPHOT'O KaHBKy.]'I}ITOPa).

8. TexHONOrMM MAIIMHHOM TpaQuKH M BU3yalU3alMH - TEXHOJOTMM, Oasupyromuecs Ha
CHUCTEMAaxX PUCOBAHMS U YEPUEHMs PA3IUYHBIX rpaduyecKkux oOBEKTOB U 00pa3oB C MOMOIIbIO
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OBM wu ycTpoiicTB pucoBaHUS (HampuMep, IUIOTTEPOB), a TAaKXKe UX BU3YaJbHOI'O, HATJISTHOTO
npeacraBieHus. Oco0o cleyeT OTMETUTh CPE/ICTBA aHUMAITUH - "0KUBJICHUS" N300paKeHUN Ha
9KpaHe, T.€. METOJIbI M CPEJICTBA CO3/IaHUS JTUHAMHYECKUX N300pakeHUH.

[Tpumep. Ilpumepom cpeacTB MAMIMHHOW TpapUKU MOXKET CIYKHUTh MPOIPAMMHBIH KOMILIEKC
N300pakeHHsl MPOCTPAHCTBEHHBIX OOBEKTOB M HUX JMHAMMYECKOW aKTyaJau3alMd — IaKeT
"3D-Studio". DTOT maker MO3BOJIAET HE TOJBKO CO3/aBaThb TPEXMEPHbIE CIEHBI, HO U
UCMONb30BaTh  HMX  HIpPU  pealu3alud  KOMIBIOTEPHBIX  AHMMAIMOHHBIX  CUTYyalMi
(MyJTBTHUIUTMKAIMI) C MCIIONBb30BAaHUEM pa3IM4YHBIX rpaduyeckux (ailioB pa3HbIX (HOpMAToOB,
YTO JJaeT BO3MOXHOCTb IMPHUMEHATh IPU Pa3paboTKe MYJIbTPHIBMOB HU3BECTHbIE I'paduyecKue
naketsl: CorelDraw, PhotoPaint u np.

CoBpemeHHbIE TeXHOJNIOTHH 3D-Tpaduveckoro MOACTUPOBAHUS IO3BOJISIOT CTPOUTH TOJTHBIC
TpeXMepHbIE OOBEKTHI [0 UX ICKU3AM.

9. l'uneprekcroBbie TexHosoruu. ['uneprexct (Hypertext - "cBepxrexcroBasi, HaATEKCTOBas".) -
9Ta TexHojorus Ha 0Oaze CpeacTB oOpabOTKM  OONbIIMX, TIYOOKO  BIIOKEHHBIX,
CTPYKTYPUPOBAHHBIX, CBI3aHHBIX CEMAHTUYCCKU U MOHATUHHO TEKCTOB, HHPOPMAITUH, KOTOPHIS
OpraHu30BaHbl B BUC (parMeHTOB (TEKCTa), KOTOPbIE OTHOCATCS K OJIHOM M TOM K€ CHCTEME
00BEKTOB, PACIIOJIOKEHHBIX B BEPIIMHAX HEKOTOPOUW CETH W BBIICISICMBIX OOBIYHO IIBETOM; OHU
JAI0T BO3MOXKHOCTH IPU MAIIMHHOW peau3alii OBbICTPO, HaKaTUEM HECKOJBKHX KIIaBHIII,
BBI3BIBATh M IIOMEMIATh B HY)KHOE MECTO IMPOCMATPUBACMOTO UM OPTAaHU3YEMOT0 HOBOTO TEKCTa
3aJlaHHbBIe (hpAarMEHTHI TUIIEPTEKCTA,

[Tpumep. [Ipumepamu rUIEPTEKCTOB MOTYT OBITH ANEKTPOHHBIE )KYPHAJIBL.

10. CpenctBa u cucrembl Mynbtumenaua (Multimedia) u rumepmenna (hypermedia). Meaua -
"cpena wiaM HOcHTENb MHpopMaruu'. MyIbTUMEAMHHOCTh, MHOTOCPEIHOCTh - aKTyaJId3aIlHsI
Pa3IMYHBIX CPEJl U YYBCTB BOCIPHUATHS MH(DOPMAIUH: CPEACTBAa O3BYUMBAHUS, OXHBICHHS -
MYJIbTUTUTHKAITNH, TPAQUIECKOT0 ¥ HATJISAHOTO MPEACTABICHUS BXOAHBIX M BBIXOIHBIX JTAHHBIX
3a/1a4¥ U CIIEHAPUEB PEIICHUs WM JaKe CaMOTO PEIICHHUS.

[Tpumep. Ilpumepamu cpencTB MyJabTUMEANA MOTYT CIYKUTh 3ByKOBbIe KapThl (Sound Blaster)
JUlsl TeHeprupoBaHus Ha OBM mmpokoro nuarnas3oHa 3ByKOB, AKTUBHBIE 3BYKOBBIE KOJIOHKHU IS
UX Tepeladyd M YCTpOWCTBAa CUUTHIBaHUS wHH(popMamuu ¢ KommakT-muckoB - CD-ROM,
MO3BOJISIOIINE CYUTHIBATh 0OJIbIINE 00bEMbI HHPOPMAIUH.

KoHTpoJsbHbBIE BONIPOCHI:

[ToHsiTE HOBBIX MH(POPMAIIMOHHBIX TEXHOIOTHH.

bazoBble TUIIBI HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH.

HazoBure cdepsl ucnonbp3oBaHus THPOPMAITUOHHBIX TEXHOIOTHH.
Yro BbI 3HaETE O TEXHOJOIMU 0a3 TaHHBIX?

Kakne HOBbIE TEXHOJIOTUY BaM U3BECTHBI?

asrLONE
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NEKUUA 24. HoBble TeXHONMOrMM NPoeKTUpOBaHUA U aHanM3a cCUcTem
(npoaomxkeHue)

11.  Heilipo-marematuyeckue U  HEHPO-MHOOPMAIIMOHHBIE  TEXHOJOTHMM U CETH.
HefipoTexHOIOTMM - TEXHOJIIOTMM Ha 0a3e MOJeNeld, METOJO0B, AJITOPUTMOB, IPOTPAMM,
MOJCTUPYIOUIMX, HUMUTUPYIOIIMX HEHUPOHHBIE CETH M  MPOLECChl  pelieHusl  3aaad
HUCKYCCTBEHHOTO HMHTEJUICKTa; TMO3BOJSIIOT A((EKTHBHO pealn30BBbIBATh  MapajlieIu3M,
caMooOy4eHHE, pacro3HaBaHWE W KJIacCHU(UKAIUIO, aJalTHBHOCTh, MEPECTPOHKY CTPYKTYPHI,
TOTOJIOTHUH.

[Tpumep. Mnentudukanuss TUYHOCTH B KPUMUHOJIOTHH; BBIOOp YIPABIAIONIMX BO3ACHCTBHIA B
CIIOXKHBIX CHUCTEMAax; TIeO0JIOrOpa3BellKa;, JUAarHocThMka B  cedicMonorud. OpHuM U3
pacmpocTpaHEHHBIX HEWpOCUCTEM sIBisieTcs rmaket Brain Maker.

12. TexHomoruss BHUPTyalbHONM peaJbHOCTU. BupTyanbHas peaJbHOCTh - TEXHOJIOTUU
aKTyaJIM3allMd PA3JIMYHBIX TMIOTETUYECKUX CPEll M CUTYallUH, HE CYIIECTBYIOIIMX PEalbHO U
BO3MOJKHBIX KAaK BapHaHTbhl PA3BUTHsS PEAIbHBIX AHAJIOIOB CUCTEM PpEANBHOIO MUpPA; OTU
TEXHOJIOTUM U CHCTEMBI IO3BOJIIOT YIPABJIATH BUPTYalIbHBIM OOBEKTOM, CHCTEMON IyTeM
MOJICJINPOBAHUS 3aKOHOB IIPOCTPAHCTBA, BPEMEHH, B3aUMOICUCTBUSA, UHEPLIMU U JIP.

13. KorHuTHBHBIE TEXHOJIOTUU - METObI, CPEJICTBA U MPUEMBI, 0OOECIIeUrBalOIUe BU3yaIbHOE,
THIIEpMEUITHOE IPEACTaBICHUE YCIOBUN 3a/1a4 W/WIIN IPEIMETHOM 001acTH, KOTOPOE IIOMOTaeT
HaXOJUTh WJM CTPATeTHI0 pelleHus (WIM caMo pelleHHe), JuU00 MO3BOJSET OLEHUBATh U
CPaBHMBATb IYTH PELICHUs], IPUHSTH TOT UM UHOM a/IeKBaTHbIN BBIOOP.

[Tpumep. KornutuBHas rpaduka, MO3BOJSIOMAS TEOMETPHYECKH, OOpa3sHO TNPEeACTaBIATH
MPEeIMETHYIO Cpely M MOCTPOUTb, UCXOMAS U3 ITOro, TpeOyeMmblil rpaduueckuii 0O0BEKT, B
YaCTHOCTH, IPOCTPAHCTBEHHOE Ipe/cTaBiIeHHe 3Toro oObekra. EcTh M cpenctBa, U MeETOAbI
BU3YaJIbHOT'O MIPOrPaMMHUPOBaHUs (IPOEKTUPOBAHUS ITPOTPAMM), B UaCTHOCTH, cpeaa Visual-C.

14. TexHonornn HWHPOPMALMOHHOTO PEUH)KUHUPUHIA - METOABI M CPEACTBA KOPEHHOIO
epecMoTpa, NepenpoeKTUPOBAHMS HH(POPMAIIMOHHBIX CETEH U MPOLECCOB C IIEJIbI0 IOCTUKEHUS
pe3KuX, Hampumep, "HOPSAKOBBIX" YIydlIeHHH B KJIFOYEBBIX MOKa3aTesX MH(POPMAlMOHHBIX
ceTel M CHUCTEM, B YAaCTHOCTH, MO TOKAa3aTelsiM THUMNA '"TPOU3BOAUTEIBHOCTH-CTOMMOCTH",
"BpeMsa-00beM nHpopmanuu", "GyHKIMOHUPOBAaHHE-JOKYMEHTalUs ", "TeXHOJIOTUsA-yA00CTBO" 1
ap. PeuHWXUHUPHUHTOBBIE MEPONPUSTHS HU3MEHSIOT paboTy, poiab paboTHHKa (OT
HNOJKOHTPOJBHOTO MCIIOJHUTENS - K MPHUHATHIO CAMOCTOSITENbHBIX PELICHHH), OIEHKY
3¢ (HeKTUBHOCTH pabOTHI U OILUIATHI TPYy/Ja (OT OLIEHKH TPYA03aTpaT - K OLIEHKE pe3ynbTara), poiib
MEHEKEpPA WU, CaMoO€ TIJIABHOE, OPraHU3alMOHHYIO CTPYKTYypy (OT HepapXu4eckoh - K
MaTpUYHOU U CETEBOM).

15. OOBEKTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUH, TEXHOJOTMH OOBEKTHO-OPUEHTHPOBAHHOTO
aHain3a. TexXHOJNOTMM TMpEeACTaBICHUS W aKTyaldu3auuu HHdopmauuu, HWHPOPMAMOHHBIX
IPOIIECCOB, CHCTEM KaK COBOKYIHOCTEH OOBEKTOB M KJIACCOB C HCIIOJIB30BAaHUEM CIIEAYIOIIUX
MOHATHUI: OOBEKT, K3EMIUISIp Kjlacca - BCE TO, UTO MOXKET OBITh MOJIHO ONMHMCAaHO HEKOTOPBHIMU
aTpuOyTaMu COCTOSIHUSI.

NuCcTpyMeHTBl 00BEKTHO-OPHEHTHPOBAHHOTO aHallM3a: aTrpuOyThl (omHMcaHus OOBEKTOB,
KJIAaCCOB); omepariu (IIpoIecchl, MPUMEHsIEMbIE K KJlaccaM 0OBEKTOB); MOTOKU JIAHHBIX (TPYIIITHI
AIIEMEHTOB JAHHBIX, PEATH3YIOIINE CBSI3U MEXIy 00BEeKTaMH); HACIeJ0BaHUe (arperupoBaHue u
00001IeHHE).
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[MIpumep. HTML - cratuynoe cpeactBo. UroOwsl "oxxuBuUTH" copepkumoe Web, crenarth
uHtepaktuBHbie HTML-cTpanuiier, ucnonb3yercs cpena JavaScript. OmHONW W3 BaKHBIX IS
UHPOPMATUKHA OOBEKTHO-OPHEHTUPOBAHHBIX CUCTEM sBIsieTcs Java-cucrema, cpex - Java-
MHTEpIpPETUPYIOLasi MalllMHA, TEXHOJIOTUH - JaVa-TeXHOJIOTusl.

16. Cpeno-opueHTHUpOBAaHHbBIE TEXHOJOIMHU (MHTEPAKTUBHBIE TEXHOJOTUU MPOCKTUPOBAHUS,
pa3paboTKy, akTyalln3anud WHPOPMAIIMOHHBIX CHCTEM, B KOTOPBIX CHAadaja CTPOUTCS HYKHas
cpena, MHCTPYMEHTapuH, a 3aTeM MPOUCXOAUT UX aBTOMATU3UPOBAaHHAsI HACTPOHKA C TOMOIIIbIO
BBITIOJIHEHHS TIPOLIEYP TUIIA: IEPEMECTUTh, BCTABUTD, YAAJIUTD, YKa3aTh, AKTUBU3UPOBATH U JIP.;
TOTOBBIE Cpelibl, "Kak KyOMKH", 0ObEIUHSIOTCS B HYXKHBIE CTPYKTYpPBI, @ 3aTEM HACTPauBalOTCA
Ha KOHKPETHBIEC KJIACChl IPOOJIEM MM MOJIb30BATENCH, MPUUYEM U3MEHEHHS OJTHUX U3 HUX MOTYT
U3MEHATD U APYTHUE).

[Tpumep. Cpeno-opHeHTUPOBAHHBIE CHUCTEMbl IPOrPAaMMHUPOBAHHSA, B KOTOPBIX YacTo
ucnonp3yercst "okoHHBIH uHTep(erc", "okoHHas cpena". OHM OCHOBBIBAIOTCS Ha MOHSITHIX
"okHo", "pamka", "dperim", "pucyHok Ha sKkpaHe", "OKOHHOE MEHIO" U JIp., K&K/l U3 KOTOPHIX
accolMupyeTcs ¢ HamboJiee MOAXOASIIEeH WHCTPYMEHTAIbHONW CPEION: TEKCTHI - C TEKCTOBBIM
MIPOLIECCOPOM, TAOJMIIBI - C SJIEKTPOHHOM Tabnuiel, rpaduku - co cpenoii AenoBoii rpaduku u
T.J.

B nocnennue roasl BBIPOC HHTEPEC K PACIPEACICHHBIM CUCTEMAaM - IPOrPaMMHBIM KOMILIIEKCAM,
COCTaBHBIE YACTH KOTOPBIX (DYHKIIMOHHPYIOT HA Pa3HBIX KOMITBIOTEpAX B CETH, MCIIOJIB3YS MPHU
B3aMMOJICHICTBUM TEXHOJOIMH PA3JIMYHOTO YpOBHs. B 3THX cucTemax oOecredeHsl cielyrolme
BO3MOKHOCTH, HEBBIIIOJHUMBIE IIPH UCIIOIB30BAHUH TPAJULMOHHBIX TEXHOJIOTUM:

e MacmTabupyeMocTh, T.e. d3(h(HEKTHBHOE OOCITYy)KMBAaHHE PA3UYHOTO YHUCIIA KIMCHTOB
OJIHOBPEMEHHO;

e HAJEXKHOCTh CO3[aBAEMBbIX IPUIOKEHUH, T.€. YCTOMUYMBOCTh HE TOJBKO K OIIMOKaM
MOJIb30BaTeNeH, HO U K COOSIM B CUCTEME KOMMYHUKAIIUH;

e HEINpepbIBHAS ANUTENbHAsA padoTa (pexxuM 24x7, T.e. 24 yaca B TeueHUe 7 AHEN HEAeNnn);

e BBICOKMH ypOBEHb 0€30HaCHOCTH CHUCTEMbI, T.e. 3alllUThl U  OTCIECKUBAHUS,
IPOTOKOJMPOBAaHUS UH(OPMAIIMU Ha BCEX ATANax (yHKIIMOHUPOBAHUS;

e BBICOKas CKOPOCTb pa3pabOTKH NPUIOKEHUH M TPOCTOTa HX COMNPOBOXKICHUA H
Moau(UKAIIH (JIOCTATOYEH CPETHHUIN YPOBEHBb TPOTrPAMMHUCTA).

17. CASE-texnonmoruu (Computer-Aided System Engineering -aBTOMaTH3HpPOBaHHOE
OPOCKTHPOBaHWE  WH(POPMALMOHHBIX  CHUCTEM,  MJIM  TEXHOJOTHH,  IO3BOJISIOIINE
ABTOMATH3UPOBATh OCHOBHBIE OSTalbl M TPOIETYpPHl >KU3HEHHOTO ITMKJIA HH(POPMAIMOHHBIX
CHCTEM: OT aHajM3a HCXOJHOTO COCTOSHUS W LEeNed - 10 NMPOEKTHUPOBAaHUS HHTEp(dencoB,
NPUBBIYHBIX TPOEKTUPOBIINKY, IOJB30BATEII0 M OCHOBHBIX MpOIEAYyp (GYHKIMOHHPOBAHUS
CHCTEMBI; YeM OOJbIlle JTaloB W TMPOLEAYp AaBTOMATHU3HPYETCs, TeM JIydlle U ObIcTpee
nojy4aercss HH(pOpPMaIMOHHAs CUCTEMa, TEM IIHUPE €€ MPUIIOKEHUS).

18. TexHONOrUU U CHUCTEMBI KOMITBIOTEPHOM alre0pbl, CUCTEMbl CUMBOJIBHBIX NTPe0Opa3oBaHUH,
AQHAIUTUYECKUX BBIYMCICHUN (CHUCTEMBI, IO3BOJSIOUIME IPOU3BOJUTH aABTOMATHUYECKHE
npeoOpa3oBanus HopMys U anredpanyecKux BBIPAKEHUH, B YACTHOCTH, MPUBEICHHUE MTOAOOHBIX
YIEHOB B alreOpandeckoM BBIPAKEHUU, HAXOXKJIEHUE epBOOOPa3HON 3a/laHHOM aHAJIUTHUYECKU

¢ynkuuy, ee nuddepeHunpoBanme u T.1.).

19. HeyeTkne TEXHOJIOTHH (TeXHOJ'IOFI/II/I O6pa6OTKI/I JaHHBIX MW BbIBOJA 3HaHHI>i, IIPUHATHA
pemeHHﬁ Ha OCHOBEC OIIMCaHHA CUCTEM allllapaToM HEYCTKUX MHOXCECTB U HEYCTKOM J'IOFI/IKI/I).
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[Tpumep. MeaUIMHCKUN TUArHO3 YaCTO OCHOBAaH HA HEUETKUX, HEOMPEAEICHHBIX YETKO CBA3SIX
CHMIITOMOB M 00JIe3HEH, NX HEYETKOW 3aBUCHMOCTH, MIO3TOMY JJISI KOMITBIOTEPHOMN MOCTAHOBKH
JIMarHo3a, OCTPOCHUS SKCIEPTHOW CHCTEMBI MOCTAHOBKH JTMArHo3a 3Ta TEXHOJIOTUS 0COOEHHO
3¢ QeKTrBHa, TaK KakK IO3BOJSIET JelaTh HEYETKHE BBIBOJBI, KOTOPHIE 3aT€M MOTYT OBITH
npoBepeHsbl. [IpoOieMbl JaKTHIOCKONNH TaKKe MOTYT ObITh pemieHbl 3()(GEKTHBHO C MOMOIIBIO
HEYETKHUX CUCTEM PacliO3HaBaHHS OTIEYATKOB.

Bce HoBble uH(OpPMalNMOHHBIE TEXHOJOTMH, TaK WM HHAYe, HCIONB3YIOT METOJbl U
npoOJeMaTUKy HCKYCCTBEHHOI'O HWHTEJIEKTa, MHXKEHEPUU 3HAHUM, YacTO NEPerIeTaloTCs U
HUHTETPUPYIOTCSI.

Bce HOBbie HH(DOpPMAIMOHHBIE TEXHOJOTHH JOJDKHBI OO0ECIICYUBAThH IIEJICHANIPABICHHOCTD,
UHPOPMATUBHOCTh,  QJCKBATHOCTh,  TOYHOCTh,  TIOJHOTY,  BOCIPUHHMAaeMOCTb U
CTPYKTYPUPOBAHHOCTh COOOIIEHUH, a TakKe THMOKOCTh, KOM(OPTHOCTh, CBOEBPEMEHHOCTh U
NPOCTOTY MX aKTYaJIM3alliu BO BPEMEHH, B IPOCTPAHCTBE M UH(OPMAITHOHHO.

OCHOBHBIE TCHACHIIMU Pa3BUTUA HOBBIX I/IH(i)OpMaI_II/IOHHLIX TCXHOHOFHﬁ, HE3aBUCUMO OT C(bepbl
X UCITIOJIb30BaHUA:

e BO3paCTaHWE pPOJIM M AKTUBHOCTU (AKTyaJbHOCTH) WH(OPMALMOHHOTO pecypca, T.e.
Ka4eCTBO U ONEPATUBHOCTh IPUHUMAEMbIX UHTEIIEKTYaJIbHBIX PELICHUN B OOILECTBE BO
BCce OOJbIIEH CTEMEeHW 3aBUCHT OT COJACP)KAaHUS, TOYHOCTH M CBOCBPEMEHHOCTH
nojy4aeMoi nHpopMalmu, ee IPOCTPaHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHUK;

e pa3BUTHE CIOCOOHOCTM K  AKTUBHOMY  TEXHHYECKOMY, MPOTPaMMHOMY U
TEXHOJIOTUYECKOMY B3aUMOJICHCTBUIO (CTAaHJApTH3alMM U COBMECTUMOCTH TaKHUX
B3aMMO/ICHCTBHI), T.€. MOsIBICHUE 0O0Jiee COBEPIICHHBIX CTAHIAPTOB B3aMMOJCHCTBHS,
BCE Yallle - Y’K€ Ha YPOBHE IIPOEKTHBIX padoT, Ha ypPOBHE Pa3pabOTKH CrieUPHKALIHIA;

e U3MEHEHHE CTPYKTYPHI HH(POIOTHIECKUX U CTPYKTYPHBIX B3aUMOJCHCTBUMN, JIUKBHIAIIHS
IPOMEXYTOUHBIX 3BEHbEB, T.€. YCTpaHEHUWE OTanoB M (YHKUUHA TMOCPEIHHUKOB
MH(OPMALIMOHHOTO OOMEHa M YCIIYT, JUKBHUJALUS MPOMEXYTOUHBIX (PYHKIMHA BHYTpHU
KOMITAaHUH U MEeXJay HUMH, Oojiee HIMPOKOE paclpoCTpaHEHHE, YHPOILIEHHE AOCTYIa,
CHU)KEHHE LIeH U T.1.;

e rio0anu3anus  WIM  WCIOJIB30BAaHWUE  TNPOCTPAHCTBEHHBIX,  BPEMCHHBIX  H
OpraHM3aI[MOHHBIX BO3MOKHOCTEH M €MKOCTH MH()OPMALIMOHHOTO phIHKA (IIPaKTUYECKH
OecrpeenbHOTO);

e KOHBEpPIreHIMS WM (OPMUPOBAHWE PHIHKA HOBBIX HWH(POPMAITMOHHBIX TEXHOJIOTHIA,
COCTOSIIIIETO M3 OCHOBHBIX CEITMEHTOB - YAaCTHOE MOTpeOieHue (pa3BiedyeHus], ObITOBBIE
YCIYTd W T.I.), o0ecriedeHue OusHeca (MPOM3BOJCTBO, MPOJa)xa, MAPKETHHT WU T.II.),
WHTEJUIEKTyalibHas npodeccroHanbHas padora (aBrodopmannzaius npohecCuoHaAIbHBIX
3HAHUM U Jp.).

[Tpumep. B 1990 r. oxomno 40% unTemnekTyanbHbIx padboTHHKOB B CIIIA ucnonb3oBanu Ha
CBOMX pabo4MX MecTax HOBblE MH(POPMAIIMOHHbIE TEXHOJIOTHH, B YACTHOCTH, KOHILIEpH Microsoft
MHBECTUPYET B HOBBIE MeUANpoeKThl 10 20% CBOEro Hay4yHOTro OrO/IXKETa, BBITyCKas
SHIMKJIONEANH U cupaBoyHUKU Ha CD, paboTas napamienbHO ¢ TeNeBUACHHEM, OTKPbIBas B
HHuTepHeTe CBOU MYJIBTUMEANIHBIE )KYPHAJIBL.

BrimonHeHue SImoHCKO# mporpaMmbl CO3/1aHUs KOMITBIOTEPOB ISITOrO TTOKOJICHUS CIIEP/KUBAETCS
TEM, YTO HOBAsl apXUTEKTypa MPOrpaMMHOT0 00eCIieYeHus IIOKa He COUETAETCs C
CYLIECTBYIOIIUMHU [EHTPAMU UCKYCCTBEHHOI'O MHTEJJIEKTA, HOBBIE POTOKOJIBI HE MOTYT OBITh
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HCIIOJIb30BaHbI B CTapbIX CHCTEMaX CBsI3U, @ HOBbIE MAILIMHHBIE S3bIKM HE MOIXOAT AJIsl CTAPhIX
CHUCTEM H T..

B 0GankoBckoil cdepe yMeHbIIAETCS poJib MENKUX OaHKOB, TaK Kak Ha BHEApPEHUE
UH(POPMALIMOHHBIX TEXHOJIOTUN TPEOYIOTCS 3HAYUTEIbHBIE PECYPCHI.

3akaHuyMBass ATOT HEMOJHBIM 0030p (MOMHBIA 0030p cAe’IaTh MPOCTO HEBO3MOXKHO) HOBBIX
UH(POPMAIMOHHBIX TEXHOJOTHH, HanOoiee BaXKHBIX IUISI CHCTEMHOTO aHalln3a, OTMETHM, YTO
HOSIBIISIIOTCSL BCE HOBBIE HMX PA3HOBUAHOCTH W TPHIOKEHHS, a OHH CTAHOBITCS OCHOBHBIM
dbakTopoM (MHCTpyMEHTapweMm) TioOanu3anuu, ¢GakTopoM, HW3MEHSIOMUM TpaJAUIMOHHbBIC
KPUTEPUH TPUHATHS pEIICHHsT M BO3MOXHOCTH MHPOBOTO Ou3Heca (1IIeHOOOpazoBaHHE,
U3JICPKKH, MECTOTIOJIOKECHUE | T.JI.).

KOHTpOJ’ILHbIe BOIIPOCHI:

Uto Takoe HEUPOTEXHOJIOTUM?

IToHsITHE KOTHUTUBHBIX TEXHOJIOTHH.

Pacckaxute o CASE-TexHomnoruu.

Urto 00beMHSIET BCE HOBbIE HH(POPMAI[MOHHBIE TEXHOJIOTUU?

OcHOBHBIE TEHJICHIIUU Pa3BUTHs HOBBIX HH(GOPMAIIMOHHBIX TEXHOIOTHA.

agrwbdE
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