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Teopusa cuctem n
CUCTEeMHbIN aHaNun3:
LuenenonaraHve



[Mpob6nembl uenenonaraHus cMcTeM

PyHKUMOHUpPOBaHME NHON CMOXKHOW CUCTEMbBI onpeaendeTcs uenbto. Jliobas
yenoBeyeckasa OeaTerbHOCTb HanpaBneHa Ha AOCTUXKEHME onpeaeneHHbIX
Leneu

[BuxyLien cunon passutmsa Nobon cMCcTeMbl ABNSETCH HakonneHme npobrnem
N NPOTUBOPEYUN, NPpUBOSLLIEE K KPU3UCY

Llenb — 370 cy6BbEKTUBHLINM 06pa3s XXefnaeMoro COCTOSIHUSA CUCTEMBI.
B ueneHanpaBneHHon OeATENbHOCTN BCeraa MOXHO BblAeNnTb ee 06bekm
n cybbekm

OOGBEeKT — nacCMBHbLIN Yy4aCTHUK HanpaBeHHOW AeATENbHOCTHU
CyObeKT — aKTUBHbIN Y4aCTHUK HanpaBfieHHOW OEATENbHOCTH
Buabl cyObeKkToB OesATENbHOCTH:
" Habnwogatenb — HabnaaeT 3a 00ObEKTOM He OKa3blBas HA HEro BO34EeNCTBUN
" ccnepoBaTtersib — BO34ENCTBYET Ha OOBLEKT AnA NonyYyeHns MHopMauum o HemM
" [1pOEeKTUPOBLUMK — NPOEKTUPYET HOBbIN OOBEKT
" Ynpasnsowmn — BO3LENCTBYET Ha OOBbEKT ANst AOCTMXKEHNA UM 3aaHHbIX CBOUCTB



Mpobnemsbl uenenonaraHus CMCTEM oo

OcHoOBHas uUenb CUCTEMbl — COXPaHEHMNE BO3MOXXHOCTU CBOEro OyHKLIMOHMPOBAHWS
n pa3suTtnsa. OCHoBHas Lieflb CUCTEMbI MOPOXKAAET pas3nunyHble NOTpebHOCTH

NoTpebHOCTbL — 0ObeKTMBHAA HEODXOANMOCTb BO B3aMMOLENCTBUN C OKPYXKatoLLEN
cpenon ong coxpaHeHns BO3MOXHOCTU OYHKLMOHMPOBAHUS U pasBUTUS cuctemMbl. Ecnu
NoTPebHOCTb ABNSETCS HEeY4OBNETBOPEHHON, TO BO3HUKAET 0ObekTuBHadA npobrnema

O61beKkTMBHasA npobrema — 370 pasnuyne mexay HeobXoAUMbIM U CYLLECTBYIOLLMM
COCTOSIHUEM CUCTEMBI

XenaHve — Cy6'beKTl/IBHO OCO3HaHHasA I'IOTpe6HOCTb, COOTHEeCEHHAA C KOHKPETHbIM
pe3yrnbTaToOM €€ yaOoBJ/1ETBOPEHUA

Llenb-xXenaHne — cybbekTuBHbIN 06pa3 COCTOAHMSA 0ObeKTa, KOTOPbIN yAaoBNeTBOpus Obl
OCO3HaHHY NOTPebHOCTL

Cyb6beKkTuBHasa npobnema — pasHvua Mexay XenaembiM U 4eNCTBUTENbHbIM
COCTOSIHMEM CUCTEMbI, CNOCOb NUKBMAALMN KOTOPOW He aiBNAeTca odeBmaHbIM. Llenb
HaxoAuTCsl B HENOCPEACTBEHHOM 3aBUCMMOCTM OT NOTPeBHOCTU K XenaHus. Beibop uenu
cyrybo cybbekTnseH



[Mpob6nembl uenenonaraHus cMcTeM

Kputepun — 310 KONIMYECTBEHHAs MOESTb KAYECTBEHHbIX Liefien. TO KONMYeCTBEHHas
OLleHKa cTeneHun JoctmkeHna uenn. CteneHb AOCTUXEHUS LeNnu He Bcerga MOXHO
BbIpa3nTb OAHUM KpuTepmeM. [103ToMy YacTo HeobXx0aMMO UCMNOSb30BaTbh HECKOSTbKO
KputepmneB JOCTMxKeHna uenu. MNpn pewieHnn nobon pearnbHOW 3a4a4m BO3HUKAKOT
0ObeKTUBHbIE U CYOBLEKTUBHbIE OrpaHNYeHnNsd

OG6G1BLEeKTUBHbIE OrpaHUYEHNA — 3TO 3aKOHbI NPUPOAbLI U PECYPCHbIE OrpaHUYeHMs

CyObeKTUBHbIE OrpaHUYeHUss — 3TO OrpaHNYEHNSA, CBA3aHHbIE C HE4OCTAaTOYHO MOSHbIM
NOHMMaHNEM OEeUCTBUTESNTbHOCTU U CUCTEMOWN LLleHHOCTEN cybbekTa uenenonaranus. Lenb
BCeraa BK4YaeT aNeMeHT HeonpegeneHHocTn. CneacTtBMeM 3TOro sIBNSIETCA TO, UTO
drakTn4eckmne pesynbTaThbl, Kak NpaBuUio, OTNNYaKTCS OT 3ansiaHMpoBaHHbIX. Ha BbIOOpP
ueneun cybbekra CyLLeCTBEHHOE BIIMSIHME OKasblBaeT CUCTEMA LLEHHOCTEN, KOTOPbIX OH
npuaepxmnBaeTcs

LleHHOCTU — nepcoHanbHbIE UNU counanbHble NPeanoyYTEHUs, HaKnagbiBawLmne
orpaHuyeHnsa Ha BbIOOp nyTen JOCTMKEHUs uenen. PasnuyaloT moparnbHble,
9KOHOMMYECKME, NONMUTUYECKNE, ATUYECKMNE, SCTETUYECKNE, MaTepuarbHble, PENUTNO3HbIE,
9KOJIOrMYECKNE U Op. LEHHOCTU



[Mpob6nembl uenenonaraHus cMcTeM

TpebGoBaHuA K LenaM:

KOHKpeTHOCTb — 4YeTKO chopMYrnMpoOBaHHOE XernaHue, UMeroLLiee
0HO3Ha4YHoe TOJIKoBaHue

3mMepmmMocTb — Hanuyue wKanbl, NO3BONAOLLEN OLLEHUTb CTEMNEHb
ONM30CTU K Lenu

[OoCTMXNUMOCTb — pealibHOCTb JOCTUXEHUA NocTaBfIEHHOW Lenu npu
MMELLNXCA BO3MOXHOCTAX N PECYPCHbIX OrpaHN4YeHunsAXx;,

CornacoBaHHOCTb CUCTEMbI BblIBpaHHbIX Lenen (Henb3a OAHOBPEMEHHO
NOTN B pasHble CTOPOHbI)

[MpnemnemMmocTb — cornacoBaHHOCTb C CUCTEMOMN LIEHHOCTEN;

MBKOCTb — BO3MOXXHOCTb M3MEHEHMS LIeNN NMpU N3MEHEHNAX B COCTOSIHUM
OKpYy>KatoLLen cpeabl U AOCTYMNHbIX pecypcax



CuncteMHbIN aHaNu3
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CucteMHbIN aHanNus3 oo
CI/ICTeMHbIﬁ aHaAJIn3 — 310 COBOKyI'IHOCTb MeTodOB W« CpeJJ,CTB Bblpa6OTKI/I,

MPUHATUSA N 0OOCHOBAHUS PELLEHWI

B npouecce cuctemMHOro aHanusa co3gaeTcsa abcTpakTHas cuctema,
npeacTtaBnsawWas MOAENb W3y4aemMonW peanbHOM cucTteMbl. Ha ocHoBe
nccrneaoBaHMsas abCTPakTHOM CUCTEMbl MOXHO OLEHUTb  Lieniecoobpas3HOCTb
OCYLLECTBMNEHUSI TEX UM UHbIX BO3AENCTBUN Ha pearnbHyl CUCTeMY U BblOpaTb
OoNTUMarnbHbIN NYTb €e Pa3BUTUSA

B npouecce CUCTEMHOro aHanu3a CTPEeMSTCA  BbISIBUTb  MEXaHU3M
(pYHKLUMOHMPOBAHUA N Pa3BUTUA CUCTEMbI B LIENOM MOCPEACTBOM WU3YYEHUS
BHYTPEHHUX U BHELUHUX CBA3€El ee 3neMeHToB. [1ns 3Toro paccmaTpuBarTCS:

"  Llenun n 3agayn, odLme Onga CUCTEMbI B LIENTOM

" [loBegeHue cuctembl B LLEeNOM

" BnusHue Ha ee noBeaeHne oTAeNbHbIX 3fIEMEHTOB
"  Bs3aumooOTHOLWEHNA MexXay anemMeHTamu



CUCTEMHbIV aHanu3: OTIIMYMA OT JPYIUX 2oe
MeTO4OB UccreaoBaHUN

N3ydyaembit 06BEKT UccrnenyeTcs Kak LenocTtHas cuctemMa; ocobbln akLeHT aenaeTtcs
Ha pacCMOTPEHUM Leneun n 3agad, obLwnx anst CAICTeEMbI B LLENTOM; BHAMAHUE
yOensaeTcsa N3y4yeHuto NoBeaeHUs CUCTEMbI B LLESTOM U BNUAHUS OTAESNbHbIX ee
3NEMEHTOB Ha NoBeaeHne BCEN CUCTEMBI

PaccmaTpuBaloTcsl BCe TEOPETUYECKM BO3MOXHbIE arnbTepHaTUBHblE MeTobl
N cpeacTBa JOCTUXKEHUS Liernei cuctTeMsl

CosgaeTca abcTpakTHad cuctema, npeactaBnsawowlasd  Mogenb  M3yyYaemoMu
domsnyeckon (pearnbHOW) CUCTEMbI; HA OCHOBE UccneaoBaHUs abCcTpakTHON CUCTEMBI
OLEHMBaETCA LenecoobpasHOCTb OCYLUECTBMEHUS TeX WAN WHbIX BO3AEWNCTBUM
Ha peanbHyl0 CUCTEMY U BbiBMpaeTcsa onTUMarnbHbIN NyTb €€ pasBUTUS

AJ'IbTepHaTVIBbI OLEHMBAIOTCA C NO3ULUMN ONUTENBLHON nepcneKkTnBbl

I'Ipo6neMb| nceneayrTcad C TOYWKM 3peHUndA BCeEX Cy6'beKTOB, TaKk W1 wWnHa4ve
3dnHTEepeCOBaHHbLIX B beHKHMOHMpOBaHMM N pa3BUTUN CUCTEMbI

[MpusHaeTca npuHUMNUANbLHOE 3HAYeHME OpPraHU3auuOHHbIX U CYOBEKTUBHbIX
doakTopoB B npouecce NPUHATUN PeLLlEHNI

Ocoboe BHMMaHue yaensieTcss aktopam pucka U HeonpedeneHHOCTU, UX Yy4eTy
N OLleHKe NpW BbIOOpe onTUManbHbIX PELIEeHUA cpean BO3MOXHbIX BapnaHTOB



Tunbl 3aaayv, pewaeMbiX CACTEMHbIM  82°
aHanum3om

Xopowo CTpykTypupoBaHHbie (well-structured), nnn konnyecTBeHHO
chopmMmynmpoBaHHble NpobnemMbl, B  KOTOPbIX CYLUECTBEHHbIE
3aBMCMMOCTU BbIACHEHbLI OMEHb XOPOLLO

Cnabo cTpyktypupoBaHHble (ill-structured), wnn cMellaHHblE
NpoObsieMbl, KOTOpPbIE CcoAepXaT Kak Ka4yeCTBEHHbIE 3NIEMEHTbI, TaK U
Mariou3BecTHble, HeonpeaerieHHble CTOPOHbl, KOTOpble WMEKT
TeHOEeHUUI0 JOMUHUPOBATL

HecCTpyKTypupoBaHHbLIE (unstructured), nnu KayeCTBEeHHO
BblpaXkeHHble NpobremMsbl, cogepalime Nuilb OnMcaHne BaXKHENLINX
pecypcoB, TMPU3HAKOB W  XapaKTepPUCTUK,  KOJSINYECTBEHHbIE
3aBUCUMOCTU MeXayY KOTOPbIMU COBEPLLUEHHO HEN3BECTHbI

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



XopoLwo CTPYKTYpUpOBaHHbLbIE 33
npo6nembl :

= Xopowo CTPYKTYpupOBaHHble MNpobnemMbl  OMNUCbLIBAIOTCH
CUCTEMOM NapamMeTpPoOB N MEPEMEHHbIX, UMEILLNX KONMUYECTBEHHOE
Bblpa)keHne

= [Ina peweHnss XOpOLWO CTPYKTYPUPOBAHHbLIX  KONMNYECTBEHHO
BblpaXkaeMblx Nnpobnem ncnonb3yeTcd MeToaonorus uccrenoBaHms
onepauumn, KoTopasi COCTOUT B  MOCTPOEHMN  adeKkBaTHOW
MaTeMmaTudeckomn mMopdenu  (Hanpumep, 3adadu  JIMHEWHOrO,
HEeNWHEeNHOro, ANHaAMNYECKOro NporpaMMmUpoBaHus, 3adaym Teopumn
MaccoBOro ob6cnyXmnBaHusi, Teopunm urp U Ap.) U NPUMEHEHUN
METOAOB ANl OTbICKAHMA ONTMMAarbHOW cCTpaTerMm ynpaBreHus
LeneHanpasneHHbiMn aencteussmm. OCHOBHada npobnema cocTouT
B TOM, 4YTOObl MpaBUMbHO MOCTPOUTL MaTEMaTUYECKYHD MOAENb,
cobpaTb Heobxoaumble UCXOAHble AdaHHble N ybeanTbecsl, 4TO
NOCTPOEHHaa MOAeNb MpaBUNbHO OTPaXkaeT CYLIECTBO pelLlaemomn
3aa4un
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Cnabo CTpYyKTypuUpOBaHHbIE UIN oo
o
CMellaHHble npobnembl

" Cnabo CTPYKTYypUpPOBaHHbIE UMW CMELLaHHbIE NPObNeMbI
OMUCLIBAIOTCS CUCTEMOMN KAYE€CTBEHHbLIX U KOSTMYECTBEHHbIX
napamMeTpoB N NePEMEHHbIX

= K cnabo CTpykTypupoBaHHbIM Npobrnemam oTHOCUTCA BOSbLLUNMHCTBO
Hanbonee BaXXHbIX 9KOHOMUYECKNX, TEXHUYECKNX, NONTNTUYECKNX
N BOEHHO-CTpaTerndecknx 3agad KpynHoro macwtaba. TunmyHoiMu
npobriemamMun Takoro poaa siBMnsTCA Te, KOTopble:

e HameuyeHbl OANs pelleHns B byayuwem

e VMEIOT LUMPOKNIN BbIOBOP BO3MOXKHbBIX NMyTEW peLleHns (anbTepHaTmB)

e TPebyloT DOMbLUNX BIIOXEHUN KanuTana n cogepXat aneMeHTbl pucka
e TPebylT KOMOMHMPOBAHUSA PECYPCOB, HEOOXOANUMBIX OIS NX PELLUEHUS

e VMEIT He MNOJTHOCTbIO ONpeaeneHHbIe OrpaHNYeHNs N0 CTOUMMOCTU U
BPEMEHM pPELLEHNS



HecTpyKkTypupoBaHHbIe nnwu eoo
KauyeCTBEHHO BblpaXeHHbIe Npo6rnemMsbl ¢

"  HecTpyKTypupOBaHHbIE NN KAYECTBEHHO BbIPaXXEHHbIE
npobnembl cogepXaTt TONIbKO camoe obLlee onmcaHne Nnpn3HakoB
N XapaKTePUCTUK CUCTEMBI, a8 TaKke UCMNOSb3yeMbIX €10 PECYPCOB.
KonnyecTBeHHbIE 3aBUCMMOCTU MeXOY NapameTpamm
N NepeMeHHbIMU CUCTEMbI HEU3BECTHBI.

" [lpn nx peleHnn ncrnonb3yrTcs 3BPUCTUYECKNE METOObI, KOTOPbIE
COCTOSAT B TOM, YTO crneunanmct cobnpaeTt MakCUMym pasfindHbIX
cBefeHnn o pewaemMmon npobneme n Ha OCHOBE UHTYULMN BHOCUT
NpeanoXeHust o LenecoodbpasHbix MeponpuaTmax. [Npu pelweHum
npobnembl OH nonaraeTca Ha COBCTBEHHLIN OMbIT, OMNbIT CBOUX
Konner, npodeccnoHarnbHy NoaAroToOBMEHHOCTb, N3y4YeHue
aHanorn4vHbIX NPobriemM, HO HE Ha YETKO CCPOPMYNUPOBAHHYIO
METOONKY
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MeToabl pewueHus crnabo ooo

CTPYKTYPUPOBaAHHbLIX Npodnem

= [Inga pelweHna cnabo CTPYyKTypMpoOBaHHbIX NPobriemM ncnonb3yeTcd
MEeTO40SI0MMA CUCTEMHOIO aHasnmsa, CUCTEMbI NOALEPXKKM NPUHATUA
peweHnn (CI1MP)

"  OcHOBHbIe 3Tanbl Npoueaypbl MPUHATUS PELUEHWUI:

dopmynmnposka npodnemHon cutyaumm

Onpepnenexnne uernen

OnpegeneHne KPUTEPUEB OOCTUXEHNA LIESIEN
MocTpoeHne moaenen ana o6oCHOBaHUSA peLleHnI
[Tonck onTUManbHOro (4onycTMMoro) BapnaHTta peweHuns
CornacoBaHue pelueHnsd

[ToaroToBKa pelleHns K peanusaunm

YTBepxaeHue pelleHuns

YnpaBneHne Xxo4om peanusaummn peweHuns

[MpoBepka 3 PEKTUBHOCTHU peLleHns

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



Pe3ynbTaT CUCTEMHOIro aHanu3a

[Mpn ncnonb30BaHUN CUCTEMHOIO aHanm3a CoBceM He obsa3aTernbHa
dopmanmaoBaHHasi NOCTaHOBKa Npobnemsbl, dopmanmsauusa JocTuraeTcs
B rnpouecce NpoBeaeHNs CUCTEMHOIo aHanusa n aBnseTcs OaHOW N3 ero
rMaBHbIX Leneun

CTpaTernyeckme 3agadun He BRSTCSA Nerko ksanunduumpyembimu (T.e.
BblpakaeMbIMWN KONTMYECTBEHHO) MO NPUYNHE OTCYTCTBUSA OAHO3HAYHOrO
KpUTEPUS ONTUMAanbHOCTU NS CUCTEMbI LIENOM 1 TPeOyoT Npu BblpaboTke
PELLEHUNI NPUBIEYEHUS] CYObEKTUBHbIX CY>KAEHNN SKCNEepTOB

OCHOBHO€E AOCTOMHCTBO CUCTEMHOIO aHanmM3a COCTOMT B TOM, YTO OH
No3BONSAEeT cucteMaTndeckn n adhdeKTUBHO CoYeTaTb CYXKOEHUS
N UHTYMLINIO SKCNEPTOB B COOTBETCTBYHOLLIMX 06nacTax

OCHOBHbIM pe3ynbTaTOM CUCTEMHOIO aHanM3a A0JMKHO ObiTb YBENMYEHUE
CTEeNneHn NoOHMMaHNs NPodnemMbl U BO3MOXHbIX NYTEN ee peLleHuns
y 3KCMepToB

OTBeTCTBEHHbLIM ML AM B pe3yrnbTaTe npoBedeHns CUCTEMHOro aHanmsa
OOSMKEH ObITb NpeaocTaBnieH Habop XOpoLLo NpopaboTaHHbIX N OLEHEHHbIX
anbTepHaTuB



YyacTHUKM npouecca CUCTEMHOrO oo
aHanu3a " X nHTepechobl

"  33Ka3uuk - CTaBuT npobnemy, 3akasblBaeT U OMNJavynmBaeT
CUCTEeMHbIN aHaNun3

" Jlnua, npuHuMaowme peleHns, OoT MOJIHOMOYMMU KOTOPbIX
HenocCpeacTBEHHO 3aBUCUT pelleHmne npobnemsl

"  AKTMBHbIE YYaCTHUKM, UYbM [OEUCTBUA MOTPEOYOTCS npwu
peLleHun npobnemsl

" [lacCMBHbIE YYACTHMKM - T€, HA KOM CKa)XyTCcs nocnencreus
pelleHns npobneMol

" CUCTeMHble aHannTUKu. HeobxognMmMo MUHUMM3ALMEG UX
BUSIHUS HAQ OCTaNIbHbIX 3aUHTEPECOBaAHHbIX NNL,
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MeTopgonormsa Hay4HbIX
nccnenoBaHumn



MeTtoaonorna CMCTeMHOro aHanusa

u Hayka — 310 cpbepa nccnegoBsaTtenbCKOU AeATeNbHOCTU, HanpasrieHHasa Ha nony4vyeHue
HOBbIX 3HAHWI O NMpupoae, obuecTse U MbllNeHnn. Hayka aBnaeTca BaxHenLwemn
COCTaBNAKLLEN OYXOBHON KYIbTYpbl

. 3HaHue — 3TO NPOBEPEHHbLIN MPaKTUKON pe3yribTaT NO3HAHUS AEeUCTBUTENbHOCTH,
NpaBUiibHOE €€ OTPaXXeHWe B CO3HaHUM Yyenoseka. [nMaBHOW yHKLUMEN 3HAHMA ABMNSETCS
0600LeHne pa3po3HEHHbIX NPeacTaBleHMN O 3aKoHaxX NpMpoabl, 0buecTBa U MblLLSIEHUS

u NMo3HaHueM Ha3bIBalOT ABMXKEHNE YEenOBEYEeCKON MbICIIM OT HE3HAHUS K 3HaHU. B ocHoBe
NO3HAHUA NEXUT OTpaXeHUe OOBLEKTMBHOM OEWUCTBUTENBbHOCTM B CO3HAHMW YerioBeka B
npouecce ero npaktnyeckonm (NMPOU3BOACTBEHHOM, OOLLECTBEHHOM W Hay4HOW)
neatenbHocTU. Takmm obpasom, nosHaBaTesnbHas OeATeNbHOCTb YesioBeka obycrnosreHa
NPaKTUKOM WU HanpaBfieHa Ha NpakTU4eckoe oBriageHne 4ENCTBUTENBHOCTLIO

- OcHOBHass uUenb MO3HAaHUA — 3TO [OCTUXKEHMWE WCTUHHbLIX 3HAHWA, KOTOpble MOryT
peanu3oBaTbCA B BWUAE 3aKOHOB M YYEHUI, TEOPETUYECKMX MONOXEHUA U BbIBOAOB,
MNOATBEPXKAEHHbIX NPAaKTUKON U CYLLECTBYIOLLIMX OOBEKTUBHO, HE3AaBMCMMO OT Hac. 3HaHue
MOXeT ObITb omHocumesbHbIM | abCOSTFOMHbLIM

- OTHOCUTenbHOE 3HaHME $SABNAETCA OTPaXeHWeM OeNCTBUTENbHOCTM C HEKOTOpOWn
HenosIHOTOM coBnageHusi obpasua ¢ 06LEKTOM

u AOconTHOe 3HaHWe — 3TO MONHoe BocrnpoussedeHne 0006LEeHHbIX npeacTaBneHnn ob
obbekTe, KoTopble obecneymBatoT abconoTHOE coBnaaeHme obpasua ¢ 00bEKTOM



MeToponorma CUCTEMHOIo aHasim3a oo

" Jliobasa Hay4yHasi, uccriegoBaTtenbckas U npakTuyeckas
OeAaTenbHOCTb NpoBOANTCA Ha 6a3e MeTo40B, METOANK
N MEeToa40S10Mmn

"  MeTop (rpey. metodos — nyTb UccregoBaHus, TeOpusd, ydeHne) —
cnocob OOCTMXKEHUA Kakon-nnbo Lenn, peLlleHnsa Kakon-nmoo
3agaymn. ITo crnocob TeopeTUHECKOro UM 3KCNEPUMEHTAaNbHOro
nccnegoBaHUs Kakoro-nnmdo sBneHna unm npowecca

" MeTtogmka — COBOKYMNHOCTb METOLOB M NPUEMOB NPOBEAEHUS
Kakon-nmbo paboTol

" MeTopgonorusa — 9TO y4eHUe O CTPYKTYype, NIornyeckom
opraHusaummn, Metogax n cpeacreax gearensHoctn. Hambornee
BaXXHbIM B METOA0JSI0MMN ABMASETCA NOCTAaHOBKA Npobnemsil,
NOCTPOEHNEe npegmMeTa nccriegoBaHus, NOCTPOEHME Hay4YHOU
Teopuu, a Takke rnpoBepka Nosiy4eHHOro pesynbTaTta C TOYKMN 3peHnd
ero NCTUHHOCTH

20



Hay4yHbIn meToA

" Hay4yHbIn MeToa — cUcCTEMAa KaTeropum, LEHHOCTEN, PErYNATUBHbIX
NPUHLMNOB, METOA0B 000OCHOBAHUA, 06pa3yoB U T.4., KOTOPbIMU
PYKOBOACTBYETCHA B CBOEW AEATENBHOCTU HAY4YHOE COOBLLECTBO.

" MeTtopa BkntovaeT B cebsi cnocobbl nccrnegoBaHns PeHOMEHOB,
cucTemMaTusaunio, KOPPEKTUPOBKY HOBbLIX U MOMYyYEHHbIX paHee
3HaHU

" YMO3aKMniyeHUs 1 BbiBOAbI AenarTCHa C MOMOLLbIO NpaBuni u
NPUHLUMMNOB pacCy>XOeHUs Ha OCHOBE aMMNUpUYECcKnx (Habrogaembix
N n3MepsieMblX) AaHHbIX 06 06BbEKTE

"  Bbasou noJstyveHns OaHHbIX ABJTIAKOTCA HabnaeHNa U IKCMNEPNMEHTDI

= [Ina ob6bscHeHnA HabnogaemMblx akToB BbIABUraOTCA MMNOTE3bI U
CTPOSAAITCSA TEOPUM, HA OCHOBAHUM KOTOPbIX B CBOKO OMepeb CTPOUTCS
MoAerb U3y4yaemMoro obbekTa

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



MeTogonornyeckoe 3HaHue oo

= MeToagonorMyeckoe 3HaHne Nno coaep>XaHui NPUHLMNNAaNIbLHO
oTNnM4yaeTcs OT NpeaAMETHOro 3HaHus. CoagepkaHue nocneaHero
OoTpa)kaeT CBOMCTBA U NpPUpOoAY UccneayemMoro sBneHusi, ukcnupyeT
3aKOHbI €ro BHYTPEHHEro CTPOEHUS U CYLLIHOCTU, OTBEYas Ha
BOMPOChI: KAKOB NpeaMeT U NoYeMy OH SIBASIETCS UMEHHO TakuM

" MeTopgonornyeckoe 3HaHUe HEMOCPEACTBEHHO OTHOCUTCS K
CTPYKTYpe AEATENbHOCTU, 3HAHUA U CPeaCTB ero noslyyeHus,
OCMBbICIIEHUA U NPOBEPKKU, OTBEYAst Ha BONPOChHI: KaKkoBa
nccriegoBaTefibCkasa OeaTernibHOCTb, CTPYKTypa ee npeamMeTa u
cpeacTtB? KakoBbl ICXOOHLIE NPUHLUKIBI, NOAX0Ab! N npoueayps.l
nccriegoBaHud, NoOrM4Yeckne OCHOBbLI A3blKa, BblpaXkatoLLero
nony4vyeHHble pe3ynbTaTthl? [NoyemMy AesaTenbHOCTb UccregoBaTens
ABMAETCHA MMEHHO Takon?



MeTogonornyeckoe 3HaHue

MeTogonormdeckoe 3HaHME MOXET BbICTyrnaTb B [OBYX OCHOBHbIX
dopmax: OecKpunTMBHOM (OnMcaTefibHOM) U NPECKPUNTUBHOW
(HopmMaTUBHON)

[eckpuntnBHasd MeToOOSI0MNA Kak y4YeHUe O CTPYKType HayyHOoro
3HaHNA, 3aKOHOMEPHOCTAX HAay4YHOro NO3HaAHUSA CNYXXUT OPUEHTUPOM
B npouecce nccrnenosaHuns. [1eCKpnTuBHLIN aHanu3 npeacraBngaer
cobon  PEeTPOCNEKTUBHOE  OMNUCAHUE  YXE€  OCYLLUECTBIMEHHbIX
NpoLLeCcCoB HAay4YHOro No3HaHUA

[lpeckpuntuBHaa MeTOAOOSIOMMA  HanpasfieHa Ha  perynauuio
OeatenbHoCTU. [NpeckpunTUBHbIM - CBA3aH C KOHCTPyMpOBaHUEM U
pa3paboTkon pekoMeHgauunm U npaBui OCYLLECTBMEHUS Hay4YHOWU
OEeATENbHOCTH



NUccnenoBaHue oo

UccnedoeaHue — 310 BUA AEATENBHOCTU, COCTOALLMIA B pacno3HaBaHUn
npoGnem n cutyauuin, onpeaeneHnm nx NPonUCXoXaeHus, BbIABNIEHUN UX CBOWCTB
N coep)KaHUs, HaxoXaeHUn nyTen n cpeacTB peLleHns

Lenu uccnedoeaHus - nouck Hanbonee apPeKTMBHbLIX BAPUAHTOB
NOCTPOEHNS CUCTEMbI YNpPaBfieHUa U opraHn3aumm ee PyHKUNOHUPOBAHUA U
pa3BUTUA

HayyHasi Memodosio2usi (COBOKYMNMHOCTb LieNnei, Noaxoa0oB, NPUHLIMMOB,
OPUEHTMPOB, MPUOPUTETOB, CPEACTB U METOOB UCCreaoBaHus)

KoHuenuusi uccnedoeaHusi — cuctema B3rnsi4oB Ha UccnegoBaHume,
00K ero 3ambicern; KOMMSIEKC KITKOYEBLIX MOJSIOXKEHUN METO40MOrMYEeCcKoro
XapakTtepa, onpenensoLlnx nogxon K uccrnegoBaHuio 1 opraHu3aumm ero
npoBeaeHNs; KOMMMNEeKC OCHOBOMoOSaraLwmx naen, NpuHLMNOB, npasul,
pacKpblBalOLMX CYLLLHOCTb U B3aMMOCBS3N UCCnenoBaHns 1 NO3BONSOLLNX
onpeaenuTb CUCTEMY NokKasaTeneun, pakTopoB U YCNoBun, CNOCOBCTBYIOLLMX
peLeHnto Npobnemsoi.

OpzaHu3auus uccriedosaHusi — NOPSAOK NPOBEAEHUS; pacrnpeaeneHne
YHKLMIA N OTBETCTBEHHOCTU; JOKYMEHTMPOBAHNE: PErnamMeHThl,
HOPMaTMBbI U UHCTPYKLUK



NUccnenoBaHue oo

" Pecypchbl uccsie@ogaHusi — CpefcTBa U BO3MOXHOCTU

= O¢gpgpekmusHoCcmb uccriedo8aHuUsi — COPa3MEPHOCTb UCMNOMNb30BaHHbIX
PeCypCcoB Ha NpoBeAEHNE NCCeaoBaHMA N NOMYYEHHbIX pe3ynbTaTos.
OnpegeneHne nnn HaxoXXgeHne Takoro BapnaHta npoBeaeHus
nccnegoBaHust, KOTOPbIWM KpaTyanwmm NyTemM BeAdeT K yernexy

= 0O6bekm uccrnedogaHus - opraHmsaums 1 cuctema ynpasrieHus.
KOHKpeTHbIN (bparMeHT peanbHOCTH, rae cywecTByeT npobnema,
nogsepratoasca HenocpeacTBEHHOMY N3ydeHuto. OBbEKTOM
nccrnenoBaHus ABSIETCS cMcTeMa yrnpaBieHns noboro ypoBHSA
(NpeanpuaTus, permoHa), Kotopaa OTHOCUTCS K Kriaccy coumarnbHO—
9KOHOMUYECKUX KaTeropum

= [Ipedmem uccrieQo8aHuUs - KOHKPETHas CcUTyauusi, B pedynbTarte aHanmsa
KOTOPOW BbiSiIBASETCS Npobriema — nNpoTuBopevune, paspeLleHme KoOTopon
TpebyeT npoBeaeHna uccrnegosaHns. Hanbonee cylecTBeHHbIE CBOMCTBA
n3yyaemoro ob6bekTa, aHann3 KOTOpbIX 0COBEHHO 3HaYMM ANS peLleHns
3agad nccnegosanus. NpegmeTom nccrnenoBaHus IBNSIETCA KOHKpeTHast
npobnema, paspeLlleHne KOTopoun TpebyeT nNpoBeaeHNA nccnegoBaHms
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NUccnenoBaHue o
" Pe3ynbmam uccsiedoeaHusi — pPeKoMeHaauun, MeToauka, MoAenb,

dopmMmyna, cnocobCTBylOWME  YyCNEeWHOMY paspelleHuto  npobrnemsl,
NOHMMAaHUIO €e coaepXaHusi, UCTOKOB W nocneactesmn. KHdopmauums,
nosiydeHHaa  NpuM  3aBEPLUEHMM  UCCredoBaHusA,  cnocobCcTByroLas
ycrnewHoMy paspelleHnto npobnemsl, MOHUMAaHUIO ee coaepXaHusl, NPUYMH
BO3HUKHOBEHUSA, CNEACTBUN U T.4.

HenocpeancTBeHHbIM pe3ynbTaToMm sABrsgeTcsd nHdpopmauyms,
npeacTaBfeHHass B BUAe pekoMeHgauumn, mopenen, MeToauk, rnporpamm,
cTparterum

OnocpenoBaHHbIN ~ pe3ynbTaT  3aTparMBaeT  Takme  3KOHOMUYECKME
kateropun, kak 9dPdPEKTUBHOCTb, MNPON3BOAUTENBHOCTb, COLMANbHO—
MCUXOMNOTrMYECKUn KNMaT, UMUK, NPUObINb, KA4YECTBO

= [Ipobnema — 370 NpoTMBOpeEUne, Tpebyowee paspelieHns. PeluaeTcs
npobriema Habopom 3agad. PyHKLMOHMPOBAHNE CUCTEMBI YNPaBIIEHUS
XapaKTepnsyeTcs MHOXECTBOM pa3HOODbpasHbIX Npobrem: npoTMBopeYns
MeXay CTpaTerMen 1 TakTUKOM yrpaBreHNd, Mexay yCroBUsMm pbiHKa 1
BO3MOXHOCTSIMU OpraHm3auum, Mexay Ksanvgukaumen nepcoHana u
TpeboBaHUAMU K HEMY, U T.1.
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[Mpobnema nccnegoBaHus oc
" [lpobnema wuccrnegoBaHUA — 3TO ClOXHasi Hay4Has

3agadya. OHa oxBaTbiBaeT 3HauMTenbHyO o0bnacTtb
nccrnegoBaHUs U OOMMKHA UMETb NEPCNEKTUBHOE 3HAYEHME.
[Tpobnema cocTouT U3 psga Tem.

Tema - 3T0O HayyHas 3agada, OxBaTblBatollas
onpeneneHHylo obnactb HayyHoro wuccrnegoBaHusi. OHa
b6asMpyeTtcd Ha MHOIOYUCIEHHbIX UCCNeaoBaTenbCKNX
BOMpocax, nod KOTOpbIMM MOHMMAaKT 0Oonee Menkue
Hay4Hble 3aJa4uu.

[lpn paspaboTke Tembl MO0 BorMpoca BblABUraeTcs
KOHKPEeTHaa 3agada B uccriegoBaHun. PelleHne npobnemsl
ctaBuT Hbosiee obLLyo 3ada4vy, HaNnpMMep PELNTbL KOMIMIEKC
Hay4HbIX 3a4ad, caenaTtb OTKPbITUE



Knaccudgumkaumsa Hay4YHbIX 44
nccrnenoBaHum 2

HayuJHble nccrnegoBaHug KrnaccudpmnumnpyroTcs no
pPa3nNMYHbLIM OCHOBAHUAM:

" o MeToadaM peLleHnst NOCTaBMEHHbIX 3agau

" 1o cdepe NPUMEHEHNS pe3yrnbTaToOB UCCIEO0BAHUS
" o BMOAM UCCneayemoro oobekTa

" ¥ apyrum doaktopam uccnegoBaHus



Knaccudmkaumsa Hay4HbIX coe
nccriefoBaHUN

TeopeTnyeckue wuccrieaoBaHUsA 0OasupyloTcd  Ha  NPUMEHEHUU
MaTeMaTU4YeCKnX N NOrm4ecknx MeTodoB NOo3HaHUS obbekTa. Pe3ynbTaTtom
TEOPEeTUYECKOro  uUccrnegoBaHUs  ABNSETCA  YCTaHOBJIEHWE  HOBbIX
3aBMCMMOCTEN, CBOWUCTB U 3aKOHOMEPHOCTEU MPOUCXOOALUNX HABFEHUN.
PesynbTaTtbl TEOPETUYECKNX UCCNedoBaHUN O0SMKHbI ObiTb NOATBEPXAEHDI
NPaKTUKOW

TeopeTUKO-3KCNepuUMeHTaribHble

nccnegoBaHUA npeaycMaTpuBaldT  MNOCMEOHION  SKCNEPUMEHTAarbHY0
NPOBEPKY pe3ynbTaTtoB TEOpeTUYeCKUX WUCCNeaoBaHMM Ha HaTYPHbIX
obpasuax unm moaensax

JKcrnepumMeHTaribHble uccnenoBaHUSA OCYLLIECTBNAKTCA HA HATYPHbIX
obpasuax wunu wmoaenax B nabopaToOpHbIX YCNOBUSIX, MPU  KOTOPbIX
yCTaHaBNMMBaKTCA HOBble CBOWCTBaA, 3aBUCMMOCTW U 3aKOHOMEPHOCTU, a
TaKkke cnyxart angd noaTBepXOeHUA  BbIABUHYTbIX  TEOPETUYECKUX
NpeanonoXeHnu



Knaccudgumkaumsa Hay4YHbIX 44
nccrnenoBaHum 2

"  KomMmnnekcHble wuccnegoBaHUA npeacTtaBnaloT  coboilt  nsydeHue
pa3HOPOAHbIX CBOWCTB OOHOrO OObBbEeKTa, Kaxaoe W3 KOTOPbIX MOXeT
npeaycmaTpuBatb  MNPUMEHEeHWe  pasfnyHbiX METOAOB U CPeacTs
nccnegoBaHs. BbIMOMHAITCA OHM B pasnMyHOe BpPeMst U B pPasfiMyHbIX
mecTax. [1pMMepoM KOMMMEKCHOrO MCCNeaoBaHUSA MOXET CIY)KUTb OLIeHKa
HaOeXHOCTU HOoBOro aBToMobuns. HapexHocTb aBToMOOWUNS SABNSieTCS
NHTEerpanbHbIM CBOWCTBOM M OOYCNOBNMBAETCA TakMMW €ro OTAeNbHbIMM
CBOMCTBaMM, Kak 6e30TKa3HOCTb, PEMOHTOMPUrOAHOCTb, COXPaHSAEMOCTb U
[ONroBeYHOCTb AeTanen n 1.4.

" OuddepeHunpoBaHHbIM UCCrleAOBaHMEM HasblBaeTcs  Takoe
ncecnegosaHne, B KOTOPOM [MO3HaeTCcAdA OAdHO W3 CBOUCTB WA rpynna
O4HOPOHbLIX CBOMCTB. B paccMOTpeHHOM npumMmepe uccriegoBaHne KaXkaoro
B oTAEJIbHOCTU CBOMCTBA Hade>XHOCTU aBTomMmobung ABJ1AETCA
anpgepeHUnpoBaHHbIM



OOweHay4Hble MeTOoAbI 44
nccrnenoBaHus 2

=  AHanmM3 -— 3TO TaKOW MPUEM MbILUIIEHMS, KOTOPbLIA MO3BOMSAET BbIABUTL U U3YYNUTb
CTPOEHME TOro WM WHOIO rOCYAApPCTBEHHO-MPABOBOIO SABMEHUS, TEOPEeTUYECKU
pacYNeHnTb ero Ha CoCTaBHbIE YacTu

"  CuHTe3 — norndecknn npuem, obpatHbin aHanusy. OH Kak NMpUem MbICITUTENbHOM
OeATenbHOCTU UCNonb3yeTca And co3gaHusa obuiero, LesioCTHOro rnpeacrasfieHnsa o
TOM WU MHOM rOCyapCTBEHHO-MPAaBOBOM SABJIEHUN

u UHAYKUMA — NPUEM MbILLSIEHUS), KOTOPbIN OCHOBaH Ha OBWXKEHUW OT OTAESLHOrO,
0oCcoBEeHHOro K BceobuleMy, 3aKOHOMEPHOMY:. OCHOBaH Ha YMO3aKMOYeHUsIX OT
YacTHoro (ocobeHHoro) k obuwemy. C ero nomMoLLbo BHa4yane no3HalTCs OTAesNbHbIe
(NnepBUYHbIE) CTOPOHbLI UM CBONCTBA roCygapCTBEHHO-MPABOBOro ABNEHUSA, a 3aTeM
aaroTcs 0606weHna pasfMyHOro YpoBHS

=  [NeayKumsa — NnpUMeM MblNEHNS, 0OpaTHbIM MHOYKUUK: OCHOBAH Ha YMO3aKNKYEeHNAX
OT obwero K 4acTHoMy (ocobeHHomy). OOwen dopmMmon Oenykumm sBNSeTCS
YMO3aKniyeHne, nepBas 4acTb KOTOPOro cogepXuTt kakoe-nmbo obliee nonoxeHue,
a BTopas — BblBOA B BUAE onpeaesieHHOro YacTHOro (KOHKPETHOro) CyXaeHns

= CpaBHeHMe — MeTo[, onpeaensiowmin CXOACTBO UMW  pasnuune SBREHUA U
npoueccoB. OH WMPOKO MCMONb3yeTcs MNpu cuctematmsauum u knaccudukaumm
SIBMEHUN, TaK Kak No3BONISIET COOTHECTU HEM3BECTHOE C U3BECTHbLIM, Bblpa3nuTb HOBOE
yepe3 UMeloLLnecs MoHATUSA U Kateropun. CpaBHeHMe roTOBUT Mpeanochbinku ans
NpoBeAeHnst aHanornm



OOweHay4Hble MeTOoAbI 44
nccrnenoBaHus 2

" AHanormsi — MeTo[ Hay4YHOro ymo3akito4yeHusi, NocpeacTBOM KOTOPOro 4OCTUraeTcs
NO3HaHMEe OOHUX MPeaMeTOB U SABMEHUW Ha OCHOBe MX cxoactBa ¢ apyrumu. OH
OCHOBbIBaeTCcHa Ha Onm3ocTn, Nogobum HEKOTOPbLIX CTOPOH pPas3fnuUYHbIX NPeaMeTOB U
SIBNEHUN, Hanpumep, BblpaboTka MOXET uccnegoBaTbCA He M0 KaXOou
Npon3BoACTBEHHON Bpurage, a Nuwb No BblIbpaHHbIM B Ka4ecTBe aHarnora u3 4yucna
BbINOMHAKLWNX OAMHAKOBYKD paboTy B cornocTtaBuMbIX ycroBusix. [lpy  aToMm

NONy4YeHHble pe3ynbTaThbl pacnpoCcTpaHATCS Ha BCE aHarnornyHble
NPou3BOACTBEHHbIE Opuraapl.
=  MopgenupoBaHMe — METOO HaAy4yHOro TMO3HAHWS, OCHOBaHHLIN Ha 3aMeHe

n3yyaemoro npeameTa, SBNEHUS ero aHanoroM, MOAEenblo, CcoaepXallen
CYLLLECTBEHHbIE YepTbl OpurMHana.

=  AOcTparMpoBaHue — MeTOo[, MNO3BOMAKWMN, oOTOpackiBas 4YacTHOCTW, AeTanwu,
NepexoanTb OT KOHKPETHbIX NPEeAMETOB K OBLLMM MOHATUSAM U 3akoHam pa3sutus. OH
NPUMEHSIETCS, Hanpumep, B SKOHOMMUYECKUX WCCNeOoBaHUsX Ons MNepcrnekTUBHOro
NAaHUPOBaHNS, KOrda Ha OCHOBaHUM U3ydeHnst paboTbl NpeanpuUATUIA 3a NPOoLLeaLnIA
nepuon NPorHo3npyeTcs pasBuMTUE OTPACHM UMK PerMoHa Ha Gyayliee.

" KOHerTVI3aLIMF| — MeTOo4 wuccrneagosaHna rpegmetTos BO BCEM UX pealyibHOM
Ka4eCTBEHHOM MHOFOO6pa3I/IVI, B OTJin4ne ot a6CTpaKTHOFO, OTBJ1IEYEHHOIo N3y4veHuns
npeamMeToB. |_|pl/l 9TOM Ucclriegyetcd COoCToAHME npegmeToB B CBA3UM C
onpegeneHHbiMn ycnoBnaMmm nx cyecrtsBoBaHnAa N NCTOPUYECKOIo pa3BuUTUA.



OOweHay4Hble MeTOoAbI 44
nccrnenoBaHus 2

u CucteMHbIn aHanui rnpeacraBndeT cobon wu3ydeHMe O0ObeKkTa WuccnegoBaHUA  Kak
COBOKYMHOCTU 3reMeHTOB, obpasylwmx cuctemy. B HaydHbIX wuccnegoBaHUAX OH
npegycMaTpuBaeT OLEHKY OObeKkTa Kak CUCTEMbl C Y4eTOM BO3OENCTBUA BCeEX (PAKTOPOB,
BNUSAKOWMX Ha ero @QyHKUMOHMpOBaHME. JOTOT METOL LWUPOKO MPUMEHSETCS B
OpraHn3aunOHHO-TEXHONOMMYECKUX UCCeLOBaHUSX NPU KOMMIEKCHOM M3ydYeHun paboTol
NPOM3BOACTBEHHbLIX NOAPAa3AeNIEHN N OpraHM3aumn B LEenom, npu ycTaHOBEHUN NyTeN ee
pasBuTUS U T.N.

- PYHKLUMOHANbHO-CTOMMOCTHbIN aHanu3 — MeTo uccnegoBaHna obbekta (M3genus,
npouecca, CTPYKTYpbl) MO ero YHKUMMU WU CTOUMOCTU, MNPUMEHSIEMbIA NPU U3YyYEHUN
9P PEKTUBHOCTN UCMOSBb30BaAHMUS MaTepuarbHbIX U TPYAOBbIX PECYPCOB.

- dopmanusaumas — MeTo[ MWccrneaoBaHMs OObekTa Ha OCHOBe MpeAcTaBreHus ero
3NEMEHTOB crneunarnbHbIMXU COOTHOLUEHUAIMU, Hanpumep, dopmyramu, CBA3bIBAOLLMMU
oTAernbHble CTaTby 3aTpaT U BNUAIOLWME HA HUX dPaKTOpbI.

= F'MnoTteTM4eCKMN MeTOod OCHOBaH Ha Hay4yHOM MpPeanorioXeHuu, BblABUraemMoM Ans
00BbACHEHUS Kakoro-nmbo siBneHus n TpebytowemM NpoBEPKN HA OMbITE U TEOPETUYECKOrO
oboCHOBaHusA, npexae 4Yem ObiTb MNPU3HAHHLIM OOCTOBEPHOW HayyHou Teopuen. OH
NPUMEHSETCS NpU MUCCregoBaHUW, HanpUMeEpP, HOBbIX SIBIEHUW, HE UMEKLWMX aHaroros
(n3yyeHne apHEKTUBHOCTN HOBLIX MaLLNH N 0bopyaoBaHUS, ce6eCTOMMOCTM HOBbIX BUAOB
NPOAYKUNN U T.NM.).

= AKcuomaTtnyeckmm meton npeaycMaTpuBaeT UCMONb30OBaAHME MOMOXEHWN, ABMSOLWNXCA
OO0Ka3aHHbIMU Hay4YHbIMU 3HAHUSIMU, KOTOPbIE MPUMEHSIOTCS B HayYHbIX UCCNEAOBaHUSX B
Ka4yeCcTBe UCXOAHbIX A1t 060CHOBAHUS HOBOW TEOPUM



PopmanbHO-fiornyeckue 33
MeToAbl UCCreaoBaHUS °

dopmarnbHO-NorM4yeckme MeTodbl MccrnegoBaHns OBbIMHO MCNOMb3YHT MPUEMBbI
doopmanbHOW NOrnKM, KOTOPbLIMW UCCredoBaTeNb OOMMKEH BriadeTb B MNOMHOU Mepe.
OTO MeToAbl Kraccuukauum, rnocTpoeHus TUMNOoNorMm, MeTodbl AokasaTenbcrsBa U
KOHCTPYMPOBaHMA rMnoTes, MeTporiormndeckne metoabl (Metogbl OLEHOK).

Knaccugukayuss — 3TO pasgeneHue siBNeHun, a criegoBaTenibHO, U MOHATUMN,
XapakTepusylLwmnx unx, Ha onpenersieHHble Kraccbl, no3sonsdwwme YyBUOETb
cneunduky SBreHUn, Kux pasHoobpasne, CBOMCTBA, CBA3W W 3aBUCUMOCTU W
NOCpPenCTBOM 3TOr0 BHUKHYTb B UX CYLLHOCTb

BaxHylo ponb B nccrnegoBaHuu urpatoT 1 npuemMbl 06obuieHns. ObobuweHue —
9TO normyeckas onepauusi, 3aknovarlasca B TOM, YTO ANiS HEKOTOPOW rpynnmbl
ABMEHNA HaxoAuTcA HoBoe, bonee wmMpokoe no ob6bEMY MNOHATME, OTpakarollee
OOLLIHOCTb CBOWCTB 3TUX SABMEHU HA YPOBHE HOBOIO 3HAHUS O HUX.

OcobbiM BapuaHTOM Knaccudoukauum ssnsieTca Tunonorus. Tumoso2uss — 3TO
rpynnupoBka OOBLEKTOB Ha OCHOBE WX nogobuma HekoTopomy obpasuy, KOTOpbIn
NMEHYETCA TUMOM, 3TafrloHOM WU uaeanbHbiM obpasom. OTnuyue TMnonorum oT
Knaccudomkaumm B TOM, YTO TUMOMOrMSA OOMyCcKaeT CyuleCTBOBaHME TakKnX SABIIEHUN,
KOTOpble HE COOTBETCTBYOT HM OOHOMY W3 BbIAENEHHbIX TUNOB. Tunonorug
NPEeBOCXOANT Kraccudurkaumio cBoen YyHMBEPCasibHOCTbIO.



PopmanbHO-fiornyeckue 33
MeToAbl UCCreaoBaHUS °

Bonblloe  3HayeHMe B UCCNeAoBaHUAX  UMET  MeToAbl
foKasaTernbCcTBa. [MToHATME doka3zamersibcmea B npakTuke
nccrnenoBaTenbCKoM OesATEeNbHOCTU paccMaTpuBaeTCs Kak npuBegeHune
nobbIX apryMeHToB, NOATBEPXAAOLWMX HEKOTOPOE MoNnoXeHne. Taknmm
aprymeHtamm MoryT ObiTb  (pakTbl, NPOBEPEHHbIE  MOJIOXEHUS,
3aKMIOYEHUS, TOYKU 3PEHUs MNPU3HAHHbIX aBTOPUTETOB, Pe3ynbTaThbl
9KCrnepuMeHTa.

He BCce 1 He Bcerga MOXXHO AokKasaTb NMpu nomouim daktoB. B aTom
crnydae  goka3blBaeMble MOoNoXXeHu4d BbIBOOATCA n3  Opyrux,
OOCTOBEPHOCTbL KOTOPbLIX MonaraeTtca YycTaHOBMEeHHOW. HageXXHOCTb
OoKasaTenbCcTBa  onpefensdeTrcsa  aprymeHtaunen,  goakTonorueu,
METO40S10rMen ero NOCTPoeHUs, PopmanbHO-ormM4eckum criegoBaHneEM.



Cneuundunyeckme metoabl 3T
nccriegoBaHus

Cneuundonyeckme MeToab! BKNO4YarT B cebs
NpMBsi3aHHble K KaXOom HayyYyHOUM oOTpacnm Ccnocoobl
aKKyMynaumm M NpPpUMEHEHUS HaydHoOM WHJopMauun ang
peLleHnsa KOHKPETHbIX 3aaay

IX MOXXHO nogennTb Ha TPU rpynmnsbl.

e MeToAbl MPOBEPKU, MNOATBEPXOEHUST U  OMNPOBEPKEHUS
Hay4YHbIX TMNOTE3 N TEOPU

e MeToAbl 06 BACHEHUSA, NOHUMAHUS U npeanckKka3aHnd

e MeTodbl COUMarnbHO-3KOHOMUYECKUX U FYMaHUTapPHbIX
nccnegoBaHUm



JTanbl HAY4YHOro nccrnepoBaHusA oo

dopmynupoBaHue TemMbl. Ha oTOM o9Tane npegnonaraetcs obuee
3HAaKOMCTBO C Hay4yHOW TemMon unuM npobriemon, No KOTOpoW NpeacTouT
BbINOMHUTL paboTy M NpeaBapuUTENibHOE O3HAKOMISIEHME C nuTepaTypomn,
nocrne 4ero doopmynupyeTca Tema uccriegoBaHud. 3aTeM COCTaBlAeTCS
nnaH, paspabatbiBaeTcs TEXHUYECKoe 3ajaHnme U onpegendeTcd
OXXnaaembll SKOHOMUYECKUN I PeKT

PopmynmpoBaHue uUenuv M 3agadv mccriegoBaHUW. DTOT 3Tan BKOYaeT
nogobop nuTepaTtypbl M cocTaBneHne 6Gubnunorpadnyeckux Crmckos,
npoBedeHME nNaTeHTHbIX wuccregoBaHun no Teme HWP, cocrtaBneHue
aHHOTauMM WCTOYHMKOB UM aHanma obpaboTtaHHoOM wuH@opmauun. B
3aKr4YeHnn CTaBUTCA Lenb U 3agada uccnegosaHug

TeopeTnyeckmne wuccnepgoBaHuma. [Ipy BbINOMIHEHUMM  3TOrO  3Tana
npegnonaraeTcs N3yvyeHue domanyeckomn CYLLHOCTWU ABMNeHns,
dopmmpoBaHmne rmnoTtes, BbIOOp M OBOCHOBaHWE U3MYecKon Moaenwu.
3aTemM npou3BoaMUTCA MaTtemMaTm3auusi U aHanma MOLENN M MOJSTyYeHHbIX
peLueHnn



JTanbl HAY4YHOro nccrnepoBaHusA oo

4. JKcnepuMmeHTanbHble wuccnepzoBaHuA. [lpou3BoauTca nNnaHMpoBaHUE
aKcnepumeHTa, paspadaTbiBaloTCA METOOUKM ero MnpoBedeHust U BblIOOp
CpeacTB u3aMepeHus. 3akaH4YMBalOTCs 3KCMepUMeHTanbHble MCCneaoBaHus

NPOBEAEHMEM CEPUM  IKCMEPUMEHTOB U  00paboOTKOM  MOMyYEeHHbIX
pe3ynbTaToB

5. AHann3 un odgopmneHne Hay4HbIX uccnegoBaHMU. Ha 3Tom aTane
NpPON3BOANTCS cornocTaBneHne pe3ynbTaToB 9KCNEPUMEHTOB C
TEOPETUYECKMMMN OaHHBIMU U aHann3d pacxoXaeHun. 3aTeM YTOYHSATCS
TeopeTn4eckme Moaenn n NpPoBoaATCS OOMOSTHUTENbHbLIE SKCNEPUMEHTHI, Ha
OCHOBE KOTOPbIX CTAHOBUTCHA BO3MOXHbIM MpeBpaLleHne rurnotes B TEOpPULO.
Hay4dHble paboTbl Ha OaHHOM 3Tane 3aBepliarTca POPMYNMPOBaAHUEM
Hay4HbIX BbIBOLOB W COCTaBfIeHNEM Hay4YHO-TEXHUYECKOro oT4yeTa

6. BHegpeHue pe3ynbTaTOB UCCrieAoBaHUA B MPOM3BOLACTBO, onpeaerieHne
9KOHOMMYECKOro adpdoekTa



TUNNYHbLIN NNaH Hay4YHoro 44
o

ncenegoBaHumsA

~N oo o1 B~ W NP

. OnpeneneHne OCHOBHLIX Lefien nccriegosaHus

. Onucanue npobnemHon cutyauum

. NpegBapuTenbHbi aHanu3 NpobnemMHoON cuTyauum
. Popmyrnumnposka Hay4HoM Npobnemsol

. BeipaboTka runortes

. Coop n knaccndukaumsa nHdopmauymm

. PazpaboTtka koHuenuum (Hay4Hou Teopun)



CuctemMHbIM NOAXO0A K UCC/IeA0BaHUIO oo

MeToaonorusi CUCTEMHOro aHanuasa 6asmpyeTcss Ha CUCTEMHOM NOAX04E K PaCCMOTPEHUIO
nsydyaemon npobnemsol. TpagnUMOHHBIA NYTb HAY4YHOrO UCCNeaoBaHNA npeanonaraeT
pasgeneHne obbekTa Ha YacTu N U3ydeHne Kaxkaomn N3 YacTteun rno oTAeNbHOCTH.

B npoTMBONONOXHOCTL 3TOMY CUCTEMHbLIW NOAXO0A NpeanonaraeT paccMoTpeHne nccnegyemMmoro
obbeKkTa Kak CUCTEMBI

- CuUcTeMHO-3N1eMeHTHbIN NOAX0A HanpaBneH Ha onpeaeneHne CocTaBnsaLWNX CUCTEMY
3N1IeMEeHTOB

" CUCTEeMHO-CTPYKTYPHbIN NOAXOA HanpaBreH Ha onpeaeneHne cesasen mexay
KOMIMOHEHTaMn CUCTEMbI, 0GecnednBaoLLNX ee LieneHanpaBneHHoe OyHKLNOHNPOBaHNe

u CucremMHo-pyHKLMOHaNbHbIN NOLX0 HaMpaBSieH Ha N3y4YyeHne NoBeAEHNS CUCTEMbI
BO BHeLLHen cpene

"  CUCTeMHO-reHeTU4YeCKUM Nnoaxo HanpaBneH Ha U3ydeHne CUCTEMbI C TOUKU 3PEHUS ee
Pa3BUTUS BO BPEMEHM

" CVICTeMHO-KOMMyHVIKaTVIBHbIﬁ noaxoad HanpaeJieH Ha n3y4vyeHune B3anMoOenNCcTBUSA
CcncrtemMbl C BHELLULHNMUN CUCTEMaAMUN

" CVICTeMHO-ynpaBneH‘-IeCKVIﬁ noaxoad HanpaeJieH Ha ndydyeHne CUCTeMbl C TOHKN 3PpEHUA
obecneyeHus ee veneHanpasJieHHOro (byHKLI,I/IOHVIDOBaHVIFI B YCINOBUAX BHYTPEHHNX
N BHELLUHUX BO3MyLLI,eHI/IIZ

" CVICTeMHO-MH(bOpMaLIMOHHbIVI noaxon nayyaet npoueccobl nepenayun, noJjiydeHud,
XpaHEHUA N O6pa6OTKI/I AaHHbIX BHYTPU CUCTEMbBI N B CBA3AX C BHELLHEN Cpeﬂ,OVI



MeToauka npoBeaeHUA CUCTEMHOIo  22°
o

dHaAJ1INn3a

" [locTaHoBKa 3agayu

" CTpyKTypusauus CUCTEMbI

" [locTpoeHne moaenu CUCTEMbI

" llccnegoBaHne mogenwu

Obuwas meTogmka npoBeaeHNU CUCTEMHOIoO aHanu3a
B KOHKPETHbIX cry4vasix osmkHa 6biTb TpaHCcdopMmMpoBaHa
B pa3BEPHYTYIO NOCNEeN0BAaTENMbHOCTb LWAaroB



000
Mpumep aTanoB CUCTEMHOro aHanM3a pelueHun 3agaym 0v0o

“ccrnenoBaHUA TEKYLLLEro COCTOSIHUA CUCTEMbI U ONpeaeneH s g o
npobnem ee PYHKLMOHUPOBAHUA U Pa3BUTUSA

"  OnpegeneHne OCHOBHOW LIENW pa3BUTUS CUCTEMBbI
" dopmupoBaHue KpUTepms OOCTUXKEHUA OCHOBHOU LIENN
= [lekomno3nuua uenu Ha noguenu

"  OnpegeneHue npobnem JOCTMXEHUS noauenen
CUCTEMBI

" dopmMpoBaHME NEPEYHS anbTepHaTUB AOCTUXKEHUS
Lienm

= CpaBHeHMe anbTepHaTUB C TOYKMN 3PEHNSA OCHOBHOIO
KpuTepus

" Bbibop Hauny4len ansTepHaTMBDI
" Bbibop cpeacts peanusauun BeldbpaHHONW anbTepHaTUBBI



[Tfpumep 3TanoB CUCTEMHOro aHanu3a 22°
ansi 3KOHOMUYECKUX CUCTEM 2

"  Onpenennutb rpaHuULLbl UCCIEAYEMOM CUCTEMDI
" OnpepennTb BCE HAACUCTEMbI JAHHOW CUCTEMBI

" OnpepennTb OCHOBHblE LEAXN M NPOTUBOPEYMS B pa3BUTUU
HaACUCTEM

" BbIIBUTb COCTAB CUCTEMDI
" Onpenenutb CTPYKTYPY CUCTEMBI

" Onpepenutb PYHKLUMM AKTUBHbBIX INEMEHTOB M MUX «BKNagy»
B peanun3aLmto poau CUCTEMbI B LLE/IOM

" Onpepnenntb BCe BO3MOXHble CBSI3M CUCTEMbI C BHELWIHEW
cpenou

" PaccmoTpeTb CUCTEMY B AMHAMMUKE

43
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MeToabl MogenupoBaHUA
cCuctemMm B CUCTEMHOM
aHanu3ie



MeTtoabl MoaenMpoBaHUs CUCTEM B oo
CUCTEeMHOM aHanu3e 2

" [lpn MmoaenMpoBaHUK CUCTEM B NMpoLecce NpoBeAeHUs1 CUCTEMHOIO
aHanm3a Ucrnonb3ylTCs:

e doopmarnbHble MeETOAbI
o IBPUCTUHECKMNE METOObI
"  ®dopmanbHble MeToAbl — 3TO MeTOoAbl popmManmM3oBaHHOIO
onucaHusi cuctem. OHU BKNHOYAIOT:
o daHalrinTn4eckme metTodbl
® CTaTnuctn4yeCkmne MetTodbl
o TEOPETUKO-MHOXECTBEHHbIE METO/bI
o MeTo4bl MaTemMaTn4eCckon NOoruku
o JIMHIBUCTNYECKNe MeTodbl
o ceMmnoTnyeckme meTobl
e rpaduyeckne metoabl

= Haunbornee 4yacto UCnonb3ylTCcsa aHanNMTU4YeCKne, CtTaTUCTUYECKNE
n rpadpmnyeckne metToabl



PopmanbHble MeToAabl oo
MmoaenupoBaHua cuctem B CA

" AHanutTun4yeckKue metoabl

e MeToabl AuddepeHLnanbHOro U MHTerpanbHOro NCYNCNEHUS,
MEeTOAbl MONCKa 3KCTPEMYMOB (PYHKLIMIA, BapUaLMOHHOIO UCYUCIIEHUS
nT.Ao.

e MeToAbl MaTeEMaTUYECKOro NPorpaMmMmMpoBaHns
e MeToAbl TEOPUN UTP

" Cratucrtunyeckue MeTOoAdbl
e Teopusi BEPOATHOCTEN N MaTeMaTUYECKON CTaTUCTUKK
e Teopust MaccoBOro o6CnyKMBaHUS

e MeToAdbl CTaTUCTUYECKNX UCMbITAHUW, OCHOBaHHbLIE Ha MeToae
MoHTe-Kapso

°® MeTOoAdbl BblABVMXEHUA N MPOBEPKN CTATUCTUHECKUX TUTIOTEI
"  [pacdhmyeckme metoabl
e Teopus rpadgos
[ MeTodbl CTPYKTYPHOIo CUCTEMHOIO aHasin3a
e MeTOAbl NpeacTaBneHna AaHHbIX B BUAE Anarpamm mn rpadoukos



IJBpPUCTUYECKNE MEeTOoObI 33
moaenupoBaHus cuctem B CA 2

. 3BpMCTM‘-IeCKMe MeToAbl — 3TO MEeTOAdbl, HalpaBJi€EHHblIE HA aKTUBU3aL U0
NCnoJsib3oBaHNA UHTYULUNN 1 OlNblTa cneunasimcTtoB

= Jkcnept — kBanMdULMPOBaHHbLIM cneuuanncT B uccriegyemon obnacTtu

= OKCnepTHble OUEHKU — 3TO KONMUYECTBEHHbLIE N KAa4YEeCTBEHHbIE OLIEHKN
NpOLLECCOB U ABMEeHUN, PopMUPYEMbIE IKCNEepTaMn HA OCHOBE UX CYXXOEHUU

= OBpUCTUKA —  OMNUpUYECcKoe npaBuno, ynpoujatoLiee nnn
orpaHmnvmnBatoLlee NOUCK pELLEHUI B UccrieayemMon npeaMmeTHon obnacTu

= IOBpUCTUYECKME MeTOoAbl — 3TO METOoAbl pelleHusi 3agad, OCHOBAHHbIE

Ha MHTYULUK SKCrepTa U ncnonb3yowmne npasuna n npmemMsl, obobuiaroLme
ero NpoLunbIn onbIT
" CywecTByIOT crieayoume OCHOBHbIE rpynnbl 3BPUCTUYECKNX METOOOB:
e  MeToAbl MHOMBUAYANbHOW 3KCNEepPTU3bl
e  MeToAbl rPYNMNOBOW 3KCNEPTU3bI
e  MeTOAbl BbIpaboTKN KONMMNEKTUBHBLIX PELLEHWN
e  METOAbl CTPYKTypu3aumm
e Mopdonornyeckne metoabl
e  METOAbl OpPraHM3aunn CNOXHbIX 3KCNepTU3



[lpouecc NnpuHATUA
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[Mpouecc NpUHATUA peLueHNN oo

[1pouecc NPUHATUA peLLEHNN ABNSIETCA NPOLECCOM
npeobpasoBaHns MHdopmMauum

XapakTep pacnonaraemMoun nHgopmauun Nnpu NPUHATUS
peLleHnn onpeaenaeT Knaccuukauno n moaenm
NPUHATUSA peLLueHnn

HavBmayanbHble, rpynnoBble peLleHns,
CTOXaCTUYEeCKME N AeTEPMUHNPOBAHHbIE arbTEPHATUBI,
NMPUHATMNE PELLEHUI B YCITOBUAX HEONMPEAENEHHOCTH, B
YCINOBUSIX Pa3MbITOCTU



3agava et

" 3apayva: «daHo V; TpebyeTtca W»
(<V; W>)
" V — 3agaHHble ycnosu4, V BKITOYaloT:

° VS - MHOXXECTBO BO3MOXHbIX COCTOSAHUN HEKOTOPOro obbekTa

e VP - MHOXECTBO BO3MOXHbIX ONepaTopoB, NepeBoAsLLNX OObEKT 13
OHOrO COCTOSIHUS B Apyroe

" W — uenb (>keriaemoe CoCTOsiHME 00beKTa)
e [logMHOXeCTBO COCTOAHUN

e TpaekTopuun B NPOCTPaHCTBE COCTOSHUM (NocnenoBaTenbHOCTb BO
BPEMEHMU)

" PelueHne 3aga4n — BbiIOOp onepartopa unmv nocnegoBaTernibHOCTH
ornepaTopoB, KOTOpble NepeBeayT 0OBLEKT B XXenaemMoe COCTOsAHNE

50



JIluyo, npuHnmMaloLee pewieHne oo

" Jlnyo, npuHnmarowee peweHune (JINP) — nHonBua, KonnekTms,
aBToMart, U T.n., nobasa cucrtema, kKoTopast UMeeT HEKOTOPYHO LESb ,
CTaBUT U pellaeT 3agavy

= JIINP gencrtByeT B yCrnoBUAX HeonpeaeneHHoCTun

e HenonHoTa nHopmaunm

e OrpaHnyeHHocTb cnocobHocTu JIMP cobupaTtb n nepepabartbiBaThb
NHdopmaLu o

e MHOXeCTBO npoueayp NOCTaHOBKN U peLLIeHNs 3a4a4n

" EOWHCTBO fA3blka NMpu NOCTAHOBKM 3adayn Oonga onvcaHusa ycnosmn V
nuenn W

= Onepatopsbl VP, nepeBoasiLine o6BbEKT N3 OHOro COCTOSIHUA B
OpYyroe He TOXXAECTBEHHbI NMpoLeaypam peLlleHna 3agaydn

" [lpouenypsbl, KOTOpble AOMKHbLI 06ecneynTb BbIGOP U3
noaAMHoXecTBa onepatopoB VP U oueHKY gocTuxkeHua uenm W, B
3aJaHHble YCITOBUS HE BKITOYEHbI



[TlocTaHOBKa 3aaa4yn U HeonpeaeneHHOCTD.

Mpobnema. Cutyauus.

" [lpobnema: «Tpebyetca W» (< -; W>)

= [lpobnema = HenosnHasa NocTaHoBKa 3a4a4u

«[daHo < -; W>, TpebyeTtca <V; W>»
= Cutyaums. «daHo V» (<V; - >)

- Cl/ITyaLI,I/IFI = HeroJ1IHad NoCTaHOBKaA 3aga4n

«aHo <V, - >, TpebyeTca <V; W>»

[Mpobnema
(<- W>)

T
|

Cutyaumd
(<V;->)

«< - W>, <V; W>»

A 4

[MpobnemHasa cutyaums

A

3agaya

1 cVv;w>)

A 4

«<V;-> <V:W>»




CoumanbHO-3KOHOMMYECKasa 3aaavya  e-

" «HaHo V; Tpebyetca W» (<V; W>)
" «daHoY, Z, D, S, U; Tpebyetca W» (<Y, Z,D, S, U; W >)

Y — MHOXECTBO ynpaBnsieMblX BXOAHbIX aKkTopoB (HayanbHbIX
YCITOBMI); 3NTIEMEHTbI 3TOr0 MHOXECTBA Y — BEKTOPbI Y UMEIOT
OOHY WU Ty XXe pasMepHOCTb

Z - MHOXECTBO HeynpaBnsaeMblX BXOAHbIX (akTOpPoB (HayanbHbIX
YCITOBUI); 3NEMEHTbI 3TOr0 MHOXECTBA Z — BEKTOPbI Y UMEIOT
OOHY U Ty € pasMepHOCTb

D — MHOXecTBO orepaTopoB d n3 YXZ Ha S

S — MHOXXEeCTBO UCX0A0B (KOHEYHbIX pe3ynbTaToB), T.€. pe3ynbTaToB
B3aMMOAENCTBUS YNpaBnseMbiX U HeynpaBnsieMbix akTopos

W — uenb Bbibopa nogmMHoXecTBa S* Ha S no kputepuo U

U — MHOXXECTBO KPpUTEPUEB OLIEHKN SNIEMEHTOB MHOXeCTBa S 1
BblOOpa S*
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3agayva NMpPUHATUA peLleHUus 444

" (y,d) — BapmaHTbl BbibOpa 3Ha4YeHUN yrnpaBisaeMblX
doakTopoB U3 Y U D — 3TO MHOXeCTBO anbTtepHaTuB X



LLikanbl onucaHnsa KOMNOHEHT 3a4aum

"  HomwuHanbHble (knaccuuKauOHHbIE) LLIKanbl NO3BONSAKT OMNO3HaTb,
pas3nuyaTtb, U OEHTUPULMPOBATbL OOBEKT

" [lopsiakoBble LUKanbl NO3BOMSAT YCTaHOBUTL NOPSAKOBbLIE
COOTHOLLEHUsI Mexay obbekTaMu, nokasaTtb, YTO OAUH OOBEKT NO
KaKoOMYy-TO NPU3HaKy CpaBHEHUS Nydlle, BaXKHee Apyroro unm
paBHoOLEeHeH emy. Henb3sa nameputb Mepy JOMUHUPOBAHUS

=  Konn4yecTBeHHble LiKarbl NO3BOMSAT YCTAHOBUTb KONMUYECTBEHHOE
COOTHOLLEHNEe Mexay obbekTaMu. MNpusHak coaepXxnT eguHuLy
N3MepeHNs

° NHTepBarnbHble WKanbl NO3BOSIAT UBMEPUTb «PACCTOSHUE» MeXOY
obbekTamu, onpeaenuTb HAacKoSIbKo oanH 06BLeSKT bonbLle apyroro B
NPUHATON egNHULIE U3MEPEHUS

e [lponopuunoHanbHble WKanbl NO3BONAT OnpeaenvTb, BO CKONMbKO pa3 OauH
06bekT 6onblue apyroro. MNoapasymeBaeTcs UKCUPOBAHHAA HyneBas Touka
oT4yeTa

e AOGCOMOTHbIE LWKamNbl — PUKCMPOBAHbI U HA4ano oT4yeTa 1 macliTad



O6Owan cxema npouecca NPUHATUA
peLleHun
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[MonyyeHne n

[Mony4eHne 1 BocnpuaTne OaHHbIX

MOAroTOBKA duneTpaums n KoMmnrekcusauns gaHHbIX
nO,D,I'OTOBKa n JaHHbIX
aHanun3 y
NaHHbIX dopmynunposka | BoiaerneHne cutyaumnu [locTaHoBKa
npobrnemHomn npobrnem
CrTyauny OnpeaeneHve npobremMHoit cuTyaLmum
CTpyKTypusaumsa npobrnemMHomn cutyaumnm
KBaHTndmnkaumnsa gpaktopoB 1 CBA3EN
OnpepnernexHve uenu u Onpepenexnue
[NogroToBKa [NlogroToBka PeA H PeAa .
Kputepmen YyCNoBUN
3agayn 3agayu

CornacoBaHue 1 oLieHKa KOMMOHEHT 3aaayu

dopmynunposka 3agayu
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Obwan cxema npouecca NPUHATUA eoeo
“ o000
PEeLUeHUU oo
Pa3paboTka PaspaboTka mogeneun pelueHns 3agadu
Moaenn m Mowck, pa3paboTka 1 BbIGOP NpoLeaypsbl, B
METoAa TOM YWCIE anropuTMa peLLeHns 3a4a4u
peweHns
Pa3spaboTka anstepHaTmB
Pa3spa6oTka [pynnupoBKa ansTepHaATMB B COOTBETCTBUM:
anbTeépHaTnB C uenammu C yCnoBuamMu
Pa3paboTka (KpuTepmamm) (pecypcamn)
anerepHaTmnB

[pOrHo3 1 oLeHKa peann3yemocTu

ansTepHaTuB

[1porHo3 n oueHka crneacTeum
peann3yemMocTun arisTepHaTmB




000 5

Obwan cxema npouecca NPUHATUA 333
peLleHUN 3T

OnpepeneHne YacTHbIX KPUTEPUEB U

OnpeneneHve (unn) npegnoyTeHnn ans Boibopa
(yTqueHme) alibrepHaTtmB
Kputepues Ob60o6ueHne (ynopsagovyeHne) KpuTepmes
BbIOOpa n (MNKn) npennoyvTeHun ans solibopa
anbTepHaTmB
[MpuHATNE
peLLEHNS] Bbibop BbIOop - pelueHue
NHTepnpeTauus n oueHka pesyrnsraTtoB
OcbopmreHie Bbibopa (peLueHus)
peleHns PaspaboTka 1 Bblaada AMpEeKTUB Ons

peann3aumnm peeHnd




NUccnenoBaHue
onepauuvu
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3aKOHOMEPHOCTH

[Mpouecc
NPUHATUS
peLueHnm

Teopus
cucrtem

MeToabl
MOOENUPOBAHUA
B CA
Knaccmndgoumnkauums
CUCTEM

OnpepeneHus
CucrteMHbIN
aHanu3

UccnepoBaHue
onepauunm
P 3agayn CA

-
-
-
-
-
-
-
~ -~
-

Llenenonaranue

=  XOpOLUO CTPYKTYpUPOBaAHHbLIE
= Cnabo CTPYKTYpUPOBaHHbIE
» HecCTpyKTypMpOBaHHbIE

NccnenoBaHue

Metogonorusa CA




BBeaeHune B uccnegoBaHue 44+
onepauum 2

= MeTogonorus aHanmsa CnoXxHbIX CUCTEM, UX MaTeMaTUYECKOE MOAENUPOBaHNE U
HaxoXXaeHne Ha 9TOM OCHOBE Haumny4ywux (onTuMarbHbIX) peweHnn 8 obwem sude
n3yyaeTtcsa B HanpasneHun «MccnegosaHme onepaunny

. J1. B. KaHtopoBuu, J1. C. lNoHTparuH, H. H. Mouncees, [)x. OaHuur, I'. KyH, A. Takkep,
P. bennmaH, P. Tomopu 1 mHormne gpyrue.

" CuctemMa — MHOXXECTBO 3fIEMEHTOB C onpeaeneHHbIMn cnocobamun B3anmMoaencTeus
mMexay HUMU, KOTopble BCE BMECTE BbINOJTHAKT UeSIb CUCTEMDbI

=  [Ipouecc — Bce, YTO NpPoUcxoauT B cucteme. Cructema paboTaeT, 3Ha4YUT, B HEN
MPOUCXOaUT NpoLiecc

=  Onepauymsi — YyacTb npoLecca, kotopas HageneHa CBOMCTBaMUN BCEN CUCTEMBI.
Onepauusi — 370 ynpaBnsieMmoe MeponpusTe, BbINOSHSOLWEee onpeaeneHHyto Lenb,
COMNOCTaBUMYHO C LIENbIO BCEW CUCTEMDI

"  WUccnepoBaHune onepauyuin (MCO) - 3To Hayka O KONIMYECTBEHHOM 0H6OCHOBAHUM
ONTUMarsbHbIX PeLIEHn Ha OCHOBE NMOCTPOEHUS N UCMONb30BaHNSA MaTeMaTUYeCKOM
mMogenu

" «WccnenosaHue onepaumii 3TO UCKYCCTBO AaBaTh NIMOXne CoBeThl B TEX
MPaKTUYECKMX CIydasx, B KOTOPbIX APYrne Haykn HUYEro He MoryT NoCcOBETOBATbY.

Tomac CaaTtu



62

UccnenooBaHue onepauuu.
TepMuHonorus

. Onepauua — BcAkoe meponpusTne (cuctema encTemin), 00 begMHEHHOE eANHBbIM
3aMbICINIOM M HarnpaBfeHHOEe K JOCTUXEHMIO Kakon-To uenu. Onepaunsa Bcerga siBnsieTcs
yrnpaBngeMblM MEpPONpUATUEM, TO €CTb 3aBUCUT OT YesioBeKa, Kakum cnocobom BbibpaTtb
napameTpbl, XapakTepuayowime e€ opraHnsaumio (B LULMPOKOM CMbICIIe, BKINYasa Habop
TEXHUYECKUX CPEeaCTB, MPUMEHSEMbIX B onepawmmn)

. PeweHue (yoadHoe, HeyagayHoe, pasyMHoOe, Hepa3yMHOe) — BCSKUN ornpenenieéHHbIn Habop
3aBUCSLLMX OT YenoBeKa NnapameTposB

. OnTumanbHoOe — pelleHne, KOTopoe Mo TeM Unn pyrum npusHakam npeanodTuTenbHee
Apyrmx

. Llenb nccnepgoBaHua onepaunn — npegBapuTenibHoe KonnyectBeHHoe 060CHOBaHME
onTUManbHbIX PELLEHNI C ONOPON Ha NokasaTesib addekTnBHoCcTU. CaMo NPUHATHE
peLleHna BbIXOAUT 3a paMKK UCCrefoBaHUS onepaunm n OTHOCUTCS K KOMNEeTEHUUN
OTBETCTBEHHOro nuua (nuu)

. AneMeHTbl peLleHns — napameTpbl, COBOKYNHOCTb KOTOPbIX O6pasyeT peLleHune: ynucna,
BEKTOPbI, PYHKLMN, brsndeckne npusHakm n T. 4. Ecnm anemeHTamm peLueHnsi MOXXHO
pacnops»kaTtbCs B onpeAenéHHbIX npeaenax, To 3a4aHHble («ANCUMNINHUPYIOLLNE )
ycrnosusi (orpaHM4YeHns) puKcMpoBaHbl cpasdy U HapyLleHbl ObiTb HE MOTYT
(rpy3onogbEMHOCTb, pasmepsl, Bec). K Takum ycnoBnam OTHOCATCSA cpeacTBa
(MaTepuanbHble, TEXHUYECKME, NIOLACKNE), KOTOPbIMW YENOBEK BNpaBe pacrnopsXaTbCs, 1
WHble OrpaHNYeHns], Hanaraemble Ha pelleHne. VX COBOKYNHOCTb (hopMUpyET MHOXECTBO
BO3MOXHbIX peLleHun



JInHenHoe
nporpaMmmMmpoBaHme

UccnepoBaHue
onepauuu
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Teopua rpacoB

@eme 3anacamu

[nHamunyeckoe
nporpaMmmMmupoBaHmne

Mopaenu maccoBoro
obcnyxmBaHums
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MaTemaTnyeckoe mogenupoBaHue

" K — Kputepun. 3TO BENNYNHA, KOSTMYECTBEHHO N3MEPSIOLWAs CTEMNEHb
OOCTUXEHUS Lenn cuctemMol (onepauum)

" A=(ay, a, ..., a) — KOIPPULMEHTHI, 3aJaloLLne Heynpasnsgemble
napameTpbl (KOHCTaHTbI), KOTOpPble B AAHHOW KOHKPETHOM CUCTEME
(onepaumn) HenNb3st MEHATb (MPOM3BOAUTENBHOCTL, HOPMbI pacxoga
mMaTepuanos U T. n.)

" X =(Xg, Xy, -.ry X)) - YNIPABiSeMble NapameTpbl (NepeMeHHbIe) — BENUYUHBDI,
KOTOPble MOXHO MEHATb

" CyTb MaTemMaTuyeckoro MoaenupoBaHns — yCTaHOBEHNE
KONMUYEeCTBEHHbIX CBA3eN Mexay BenndmHamn K, A n X
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MaTemaTnyeckoe mogenupoBaHue

Mogenb ueneson yHKUUN, YyCTaHaBnNMBarwen yHKLUMOHANbHY 3aBUCUMOCTb
Kputepua K oT Heynpasnaembix napaMmeTpos A 1 ynpaBnsemMblX BENUYMH X:

K=1(X, A)
« fMOXeT BbITb PYHKUMEN, 3aJaHHON aHANUTUYECKU, TabNNUYHO MU anropuTMOM
« HanpasneHue ynyyweHusa (ontumudauum ) kputepusa: K = f(X, A) min (max)

MaTtemaTndeckoe onncaHme orpaHU4YeHun Ha Bblbop nepemeHHbIx X. Bce orpaHnyeHus
B 0OLLEM BUAE MOXHO 3anucaTtb Kak HepaBeHCTBa (paBeHCTBA):

?.(X, A)<0, i=1,m (1)

«  Kaxpgas pyHkuma (X, A) HasbiBaeTCca PYHKLMEN OrpaHNYEeHus.

* B HekoTOpbIX 3agayax nmetotca TpeboBaHns K BUOy nepemMeHHbix X nnm K:
XeD
{K eM (2)

MaTtemaTnyeckas 3agada onTMMmn3aumm cMcTemMol (onepauum): HAaNTU Takue
ynpasnsemMble NepeMeHHble X, KOTOpble YOOBMETBOPSANN Bbl CUCTEME OrpaHNYEHUN
(1), (2) n obecneunsanu Obl Hauny4wee 3HavyeHne kputepus K



000 o6

NMpumep. OnpeaeneHve onTUMaribHON 22°°

npon3BoACTBEHHOU NporpamMmbil oo

" [lpeanpuatme nponsBogunT onpeneneHHbI Bua npoaykumm, LeHa- KoTopon
paBHa 20 ef.

. NwmeeTcs TPU cnocoba n3rotToBneHus npoadyKunmn

Cnocob Pabouyee Bpemss B | MawwuHHOe Bpema B | Cbipbe B Kr Ha
U3rOTOBJIEHUA | yacax Ha eAUHULY yacax Ha eguHULYY eanHULUy
npoAayKuum npoAayKummn npoaykKumm
A, 2 4 2
A, 2 3 3
A, 4 2 1

= Pabo4ee Bpems onnadnBaeTcs B pasmepe 3 eq./u.
"  Chblpbe cToUT 4 en./u.
" CTOoMMOCTb MaLLUMHHOIO BPEMEHW HECYLLIECTBEHHA

= OrpaHunyeHns Ha pecypcol: paboyee Bpems — 24 4, MmallnMHHOE Bpemsi — 12 u,
cbipbe — 18 Kr

UcemouHuk: A.A.Konemaes



000 o7

Mpumep. OnpeaeneHne oNnTMManbHOMN 22
NPOU3BOACTBEHHOW NporpamMmbl :

= CKonbKo NpoayKkummn cnegyeT NPou3BecTU KaXKabiM U3 cnocoboB, YTOOb
MaKCMMMN3NPOBaTh NPUOLINb (X;, X,, X3 — KOSIMYECTBO €OUHUL, MPOAYKLMK,
N3roTOBMNEHHbIX COOTBETCTBYHOLLMM CNOCOO0M)?

2%, + 2x, + 4%, < 24 (paboyee Bpems)
4x, + 3x, + 2x; < 12 (MawmHHOEe Bpems)
2x, + 3%, + X3 < 18 (cbipbe)

"  [pubbiNb Ha eauHULY NPOAYKLMM

MNMepBbIN cnocob | Bropoun cnoco6 | Tpetun cnocob

20 - (2*3+2*4)=6 | 20 - (2*3+3*4)=2 | 20 - (4*3+1*4)=4

"  3ajgava HaxoXOeHUa Makcumyma npubbInu:
(6x, + 2X, + 4X3) — max, x;,20, x,20,x320

=  PeweHue: crnegyeT Ncnonb30BaTh TOMbKO TPETUIN Cnocob NpoM3BOACTBA U
N3roToBUTb 6 eauHML, NPOAYKLUUK, Nony4YmB 24 ea. npmubbinu, Npu NOHOM
NCNonb3oBaHMM pabo4yero n MallMHHOIO BPEMEHMU, U 6 K CbipbS

UcemouHuk: A.A.Konemaes



3apava NMHEUHOoro 3T
nporpaMMmnpoBaHuA :

" Pecypcbl by, b, ..., b,. b; >0, =1,

"  Ha eanHuuy MHTEHCUBHOCTM j-ro NPOM3BOACTBEHHOMO NpoLecca
TpebytoTcs a;; eAnHNL I-ro pecypca

" V3BecTHa npubbinb (aoxon) C; > 0, j=1, ..., n OT eauHULRBI j-rO
NPOW3BOACTBEHHOIO NnpoLiecca

"  X;- IHTEHCWBHOCTb j—TO I'IpOI/I3BO,EI,CTBeHHOFO npouecca

7-1cx; — max
Yj=1a;%; S b, i=1,

y—J

x] —_ O,J_1,



JIlutepartypa oo

" MaTtemaTunyeckme MeToabl NPUHATUA PeLIEHN B SKOHOMMUKE:
y4eOHuk/ lNog pen. A.A.Konemaepa/T'YY. — M.:.3A0
«PuHcTaTuHdpopm», 1999. -386 c.

"  Ecwunos, b. A. MeToabl uccrnegosaHus onepauumn : yuebHoe nocobue
/ B. A. Ecunos. — 2-e nag., ncnp. n gon. — CaHkr-lNeTepbypr :
Nanb, 2013. — 304 c.

"  HapexauH, E. H. MeTtoabl ﬂé&nen@%aHMﬂ onepauunmn: OCHOBGI
Teopumn N NpakTukn : yuebHoe nocobue / E. H. HagexauvH, E. E.
CmupHoBa. — Tyna : TIT1Y, 2018. — 280 c.

"  Bunkac 3.W., MainmuHac E.3. Peluenns: Teopus, ntHdopmaums,
mogenuposanue. — M.: Paguo n ceasb, 1981. — 328 c.



KypcoBoe 3aaaHue. lNpogonxeHue oo

= [lepBas yacTb 3agaHus. [MpyaymaTtb NpMmepsbl K onpeaeneHnsam, 1
3aKOHOMEPHOCTSIM, CBSA3aHHLIM C TEOPUEN CUCTEM

. BTopasa yacTtb 3agaHus — knaccudpukauma cmctem. [Ana sagaHma Mbl UCMONb3oBanu
cregyowmne npusHakun: riMHenHble — HENWHENHbIe, CTOXacTU4Yeckne —
OeTEPMUHNPOBAHHbIE, ANCKPETHLIE — HEMpPEPbIBHLIE. 3adaya NpMBeCTU NPUMEpPbI K
NOCTPOUTb ANA HUX YPaBHEHUA MHTEHCMBHOCTEN MaTepuasnbHbIX NOTOKOB, OMMCAHHbIX
B pa3gaToyHOM maTepuane:

e [1nA nMHenHON OeTePMUHUPOBAHHOW OUCKPETHON CUCTEMBI
e [1nA nMHenHON OeTePMUHUPOBAHHOW HENPEPLIBHOW CUCTEMDI
° [1ns HeNMHENHON CTOXaCTUYECKOW OANCKPETHOW CUCTEMDI

"  TpeTbsa YacTb 3a4aHuA — BbIOpaTb OHO N3 HanpaBneHun B UCCreaoBaHUN
ornepauuii, onucaTb OCHOBHbIE UAEN 3TOro HanpaBreHust U NPUBECTU NPUMEpDI
NPUMEHEHUs!

u OT1BeTbl HeEOOX0AMMO ohopMnTb NMBO B BUAE TEKCTa, NMOO B BMOE Npe3eHTaunm
Microsoft PowerPoint co ccbinkamm Ha UICTOYHUKK, U BbICaTb MO agpecy:
godin@guu.ru



