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3. OCHOBHBIE METO/Ibl IPOBEJIEHUS HAYUYHBIX UCCJIEJIOBAHMIA

1 1an gexnuun

3.8. CucTeMHBIN NOAXO0J U CUCTEMHBINA aHAIIN3

3.8. CucTeMHBIH MOAX0] U CHCTEMHBI aHAIN3

CucTeMHBIN MTOAXO0]T 3aHUMAET OJTHO U3 BEAYIINX MECT B HAYYHOM TIO3HAHHH.
[IpeanochuIKOl €ro MPOHUKHOBEHHS B HAYKY SIBHJICS MPEKIE BCEro MEpexon K HO-
BOMY THUITy Hay4YHBIX 3a/1a4: B IIEJIOM psifie 00JacTel HAyKW IEHTPAIBHOE MECTO Ha-
YHHAIOT 3aHUMAaTh MPOOJIEMBI OpraHU3aINU U QYHKITMOHUPOBAHHS CIOXKHBIX 00BEK-
TOB: TMO3HAHWE HAYMHAET OMEPHPOBATH CHCTEMaMH, TPAHUIIBI M COCTaB KOTOPHIX Ja-
JIEKO HE OYEBUIHBI U TPEOYIOT CHEIMATbHOTO MCCIEIOBAHUS B KaXXJIOM OTICIHHOM
clryyae.

B ocHOBe cHCTEMHOI0 MOAX0/a JIKUT TMOHIATHE CUCTEMBI, TI0J] KOTOPOU TO-
HUMAETCsI COBOKYITHOCTh B3aMMOCBSI3aHHBIX 2JIEMEHTOB, 00Pa3yIOIIUX €ANHOE IIEJI0E U
MUMEIOIINX €NHOS Ha3HAYCHUE WU 11eTb. Ba)KHBIM JIOTIOTHEHHUEM K 3TOMY OMpe/eie-
HUIO SABIIACTCS 3aMeYaHue, 9YTO Jr00asi CUCcTeMa MPECTaBIsIeT COOOM STIEMEHT CUCTE-
MBI 0oJiee BBICOKOTO TOpsAKa (HAJCHCTEMBI), a €€ DJIEMEHTHI, B CBOIO OUYEpEellb,
OOBIYHO BBICTYIAIOT B POJIM CUCTEM OoJiee HU3KOTO Mopsiaka (moacuctem). Baxnei-
[IMMU XapaKTePUCTUKAMHU JTI000U CUCTEMBI SIBIISIOTCS (DYHKYUSL, Yelb U CIPYKMYypd.

[ox ¢ynxyueri cucmemsvt TOHUMAIOT TEHCTBUSI CHCTEMBI, KOTOPBIE BBIPAKAIOTCSI
B U3MCHEHUHU BO3MOXHBIX €€ cocTossHui. Hampumep, dyHKIusS (Ha3HauUCHUE) TaKOu
CHCTEMBI, KaK MPOMBIIUICHHOE TPEANPHUITHE, 3aKITI0YaeTCs B M3TOTOBJICHUH OTIpe/ie-
JICHHOW TMPOAYKIMH MyTeM MpeoOpa3oBaHusl MaTEPUATBHBIX U YHEPTETHUYECKUX MOTO-
KOB, TIOCTYTAIONIUX U3 BHEITHEH cucTeMbl. Hao 3aMeTuTh, 9T0 OONBIIMHCTBO CHCTEM
WJIA BX DJIEMEHTOB BBITIOJHSIOT HE OJHY, a HECKONbKO (pyHKkumid. [Ipu aTOM M3 Beero
nepeuHs GyHKUUNA 00bEKTa BCErJa MOXKHO BBIIEIHUTH OJHY (peke — JBe) Hauboiiee
BOXHYIO €ro (yHKIMIO B JaHHOW CHUCTEME OTHOIICHHWH. JTa (YHKIMS Ha3bIBACTCS
enasHoti noneznou gyuxkyueu (I'TId) o6bekTa U, KaKk MPaBUIIO, COOTBETCTBYET MEPBO-

HayajJbHOU noeiim Co3aaHusd HNJIM HCITOJIb30BaHUA o0bekTa. BrImosiHeHne cucreMoi
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CBOMX (DYHKIIMIA IPUHATO HA3BIBATh YHKYUOHUPOBaHUeM cucmembl. Bo BpeMs GyHK-
LMOHUPOBAHHUS COBEPUIAECTCS €€ MEPEXO U3 OJTHOTO COCTOSIHUS B JIPYTUME€ BO3MOKHBIE
COCTOSIHHSI.

L]envro cucmemsl Ha3bIBACTCS ONpEACTICHHOE (33aHHOE W3BHE WJIM yCTaHaBIIH-
BaeMOE€ CaMOIl CHCTEMOI) COCTOSIHME €€ BBIXOJOB, T. €. HEKOTOpPOE MOJMHOKECTBO
3HAYeHUI (QYHKIUU CUCTEMBI.

Cmpykmypa cucmembl ONPENEIAETCS PACIOJIOKEHHEM W B3aUMOCBS3SIMU
AJIEMEHTOB CUCTEMBI IIPH BBIMOJIHEHUU €10 CBOMX (PyHKUMNA. OOBIYHO OHA 3aBUCUT OT
BEJIMYMHBI U CJIOKHOCTH CUCTEMbI. BenmunHa crcTeMbl XapaKTEPU3YETCsl YUCIOM €€
AJIEMEHTOB U KOJUYECTBOM CBS3€i MEXAY HUMH, a CIOKHOCTh — MHOTOOOpa3reM dJie-
MEHTOB (4YEJIOBEK, TEXHHUUYECKHE CPEJICTBA, MPUPOIHBIE KOMIOHEHTHI), HEOJHOPOIHO-
CTBIO UX CBOMCTB M pa3HbIM KauecTBOM CBsi3el (psiMblie, oOpatHbie). IMeHHO CTpyK-
Typa JAENAET CUCTEMY HEKOTOPBIM Kauye€CTBEHHO ONPEACIICHHBIM LEIbIM, TaK KaK
CTPYKTypa IPEANOJIaracT B3auMOAECHCTBUE DJIEMEHTOB APYr C APYroM IO-pa3HOMY,
BBIJIBUTAsl HAa MEPBBIN IJIaH T€ WX UHBIE CTOPOHBI, CBOMCTBA 3J1IeMEHTOB. CTPyKTypa
ABJISIETCS. BaXKHEUIIEH XapaKTEPUCTUKON CUCTEMBI, TaK KaK IPHU OJTHOM U TOM K€ CO-
CTaBE€ JIEMEHTOB, HO MPU PA3JIMYHOM B3aUMOJAECHCTBUM MEXKAY HUMU MEHSETCS U Ha-
3HAYEHHUE CUCTEMBI, U €€ BO3MOKHOCTU. B moaTBepxaeHne 3Toro Ha puc. 3.2 npuse-

ACH MPUMCED Mapbl Pa3JIMYHBIX CUCTEM, ITIOCTPOCHHBIX U3 OJHUX U TCX JKC 3JICMCHTOB.

P YHELMA; P yHELMHA
MHT&TE, YENOBEE AOCTABATE,
MHCETE CHOTPETE
YENOEESK,
CTyUn
CTon CTHA
non cTon

non
Puc. 3.2. Ilpumep cmpykmypul cucmem, cocmosiujei U3 0OHUX U mex dHce INeMeHmo8

B tabnuie 3.2. npuBeaeHbl NpuMepbl HEKOTOPBIX CUCTEM M UX COCTaBa.

[TprMepbI CUCTEM U UX COCTaBa
Tabnuua 3.2



Cucrema JJIeMEeHThI IoxcucremMsbl U MX COCTAB
[Toncucrema nuceMa (riepo, 6aioH)
Teno [Toncucrema Habopa 1 XpaHeHus YepHUI (0aUIoH,
P KOPILYC, MOPILIEHB)
bamion st uepun [Toacucrema 3amUTHl TUILYIIETO Y3/1a OT MOBPEXKIIE
ABTOpYYKa Kopmyc YHIETO y3 p
HUSA(KOPILyC, KOJIA4YOK)
repbeBas [Topuiens
[Toacucrema 3amuTHl KOCTIOMA OT 3arps3HEHUS uep-
Konnmavok
HUJIaMH (KOJIIMAaY0K)
Hepxarenp
[Toncucrema kpernenus, GuUkcauu aBTOPyIKd (KoJ-
MavyoK, ACPKATENh)
BymakHbIii HOCUTEID [Toncucrema naenTudukanum Bekcens (OyMaKHBIN
duznyeckue v nojurpa- HOCHUTEJIb, PEKBU3HTHI )
(uyeckue 3JeMEeHTHI 3a- [Toacucrema akTyanu3auuu BeKkcens (PeKBU3UTHI,
Bexkcenn ITUTHI YIPABJISIONINAE HAJITUCH )
PexBu3uThI Bekcemns [Toacucrema 3amuThl OT NOANENKH ((pU3nUecKue u
VYipasisromue Hallucu noJMrpaduueckue 31eMEHThI 3allUThl, OyMaKHBIN
Ha BEKceJe HOCHUTEJIb)
Hupeknus AJIMUHUCTPAaTUBHO- YIIPaBJICHYECKAs OJACUCTEMA
Byxranrepus (mupexiusi, OyxranTepusi, TNIAHOBO-IKOHOMUYECKUI
[11aHOBO-3KOHOMUYECKHH || OTIEN, OT/IEN KaJIPOB)
oTen [Toacucrema nmpou3BoCcTBa (OTAE]A OCHOBHOIO ITPOU3-
Otnaen cObITa BOJICTBA, BCTIOMOTaTEJIbHBIC TPOU3BOACTBEHHBIE
3aBon Otnen cHaOxeHUs IPYIIIbI, OTJEN CHAOXKEHNUs)
Otnen ocHoBHOTO TIpon3- || [ToacucTemMa BHEITHUX CHOMICHUN (JUPEKITUs, OTIET
BOJICTBA CHaOXXEeHUSI, OT/IEeT COBITA)
Otnen pexiamsl [Toncucrema mepcneKTUBHOTO TJIAHUPOBAHUS U Map-
Otnen xaapoB KETHHTa (IUpeKIus, MIaHOBO-A)KOHOMUYECKUH OTel,
U r.no. OT/IeJ KaJIpOB, OTJEN PEKJIaMBbl, OT/IE] COBITA)

BonbimyuM U CI0KHBIM CHUCTEMaM MPUCYIIU CBOMCTBA LIEIOCTHOCTH U AMEP]I-
KEHTHOCTH. [enocmunocms cucmemuvl 0O3HAYAET, YTO BCE €€ YACTHU CIyXKaT o0IIeH 11e-
JU ¥ CHOCOOCTBYIOT (DOPMUPOBAHHMIO HAWIYUYIIMX (ONTHUMANbHBIX) PE3yJIbTAaTOB B
CMBICIIE MPUHATOr0 KpuTepus 3PGEeKTUBHOCTU. ImeporcenmHocmsb (BOSHUKHOBEHUE,
HOSIBJIEHUE HOBOI'0) O3HAYAET, YTO OOJIBIINE U CJIOXKHbIE CUCTEMbI 00J1a/1at0T CBOICTBA-
MU, HE TIPUCYLTUMU HU OJIHOMY U3 €€ 3JIeMeHTOB. Yem OoJiblie cucTeMa U pa3Hulla B
pa3Mepax LEeJoro M 4yacTel, TEM BEpOsATHEE pasziuyue B UX CBOMCTBaX W, CIEAOBa-
TEJBbHO, TEM TPYAHEE COIacoBaTh LEAH UX (YHKIMOHUPOBAHUSA. AHIIIMUCKUNA KuOep-
Hetuk C. bup Haubonee sipko BbIpa3uil CyTh SMEPHKEHTHOCTU: «OnTuManbHoe PyHK-

MHUOHUPOBAHUC YacTeH He MCKIIIOYAeT BO3MOKHOCTH TMOEIN OCI0I0M.
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Jlenumocms cUCTEMBI OTpaKaeT TOT (PakT, 4To JIIOOOH OOBEKT MOXKHO IMpe-
CTaBUTh COCTOSIIIIUM M3 3JEMEHTOB. B cOOTBETCTBUU € 3TUM JII0OOH OOBEKT HYKHO
paccMaTpuBaTh B TpeX acleKTaxX: Kak HeuTo liejloe (cucTeMy), Kak 4acTb Ooliee 00-
el cucteMbl (HaJCUCTEMbI) U KaK COBOKYMHOCTh 0oJiee MEJKUX yacTeil (Iojacuc-
TeM). CriocoOHOCTh BCerja MpejcTaBuTh cede 3TH TpH (KaK MUHUMYM) 3Ta)Ka SBIIS-
€TCs1 OCHOBHOU XapaKTEPUCTUKON CUCTEMHOIO IMOAX0/1A.

HIMeHHO 3TO CBOMCTBO — JE€IMMOCTb — MO3BOJIIET YIIPOCTUTh U3YUYEHHE U IIPeoOpa3o-
BaHUE JJaXKE OYEHb CIIOXKHBIX CUCTEM, HE YITYCTUB MIPU 3TOM HUYETO CYIIECTBEHHOTO.
UToObI TIPEeACTaBUTh CTENEHb OOIIHOCTU CHUCTEMHOTO IMOjXxoja, B Tabm. 3.3

MNPUBCACHBI IIPUMEPBI CUCTCM U HCKOTOPBIC 3JICMCHTHI 9TUX CHCTCM.

Cucrema IIpumepsl 3J1IeMEHTOB CUCTEMbI
I'ocynapctBennas cucrema || [lapnamMeHT, MUHHCTEPCTBO, ...
OKoIoTHYECKasl cCucTeEMa CumbuoTHueckoe cooOIIEeCTBO PACTCHH, )KUBOTHBIX, ...
ABTOMOOHITH Motop, Ky30B, ...
Hayxka Pazpen, ...
HepBnas cucrema CnuHHOM MO3T, HEPBHOE BOJIOKHO, ...
Jlangmadpt Honuna, poina, 03epo, ...
MupoBo33peHue [IpuHnum, sTHYECKOE IPABUIIO, ...
3aK0OHOIATEILCTBO TamoxeHnHsIi Koaekc, 3akoH "O Berepanax', ...
ToBapnas Gupxa Pacuernas nanara, 6poxep, ...
Tapakan T'onosa, HOTH, ...
bubnuoreka Crennax, KapTOTEKa, ...
TokapHbIil CTaHOK Cranuna, Cynmopr, peser, ...

[Ipu TakoM pa3zHooOpa3zuu cCUCTEM He 00oWTHCh 0e3 uX Kiaccupukanuu. B
HACTOsIIIIEe BpeMs CYIIECTBYET MHOXKECTBO Kiaccuukauuii cucreM. Hampumep,
CUCTEMBI MOXHO KJIACCU(PUIIUPOBATH MO TAKUM MPU3HAKAM:

1) mo npoucxoxkaeHHIO (€CTECTBEHHbIE, HCKYCCTBEHHBIE),

2) MO THUITY AJIEMEHTOB (a0CTpPaKTHBIC, KOHKPETHBIC),
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3) mo BHUAY PJEMEHTOB (MaTepHAIBHBIM MPEIMET, Mpoliecc, HHPOPMAIMOH-
HBIH 0JIOK),
4) MO COCTOSTHUIO (CTaTUYECKHE, TMHAMUYECKUE),

5) 1o CBSI3AM C OKpPY>KEHHEM (OTKPBITHIE, 3aKPBITHIE).

C y4eToM H3JI0KEHHOTO MOXKHO C(OPMYIHPOBATh HPUHYUN CUCHEMHO20 NOO-
X00a Kak HeOOXOAMMOCTh KOMIUIEKCHOTO HCCIIEI0BaHHUs OOJBIINX U CIIOKHBIX 00b-
€KTOB, M3YYEHUs UX KaK €IUHOrO IEJIOT0 C COriacoBaHHeM (hYHKIIMOHUPOBAHUS BCEX
DJIEMEHTOB W 4yacTei. VIcXo/ast U3 3TOro MpUHIMIA HY)KHO M3YYHTh KaXIIbIid JIEMEHT
CHCTEMBI B €0 CBSI3W M B3aMMOJICHCTBUM C JAPYIMMH DJIEMEHTAMH, BBISBUTH BIIHSHHUE
CBOIMCTB OTHENBHBIX YacTeld CHCTEMbl Ha TIOBEJCHHE CHCTEMBI B IIEJIOM, YCTAHOBUTH
OIMEP/KCHTHBIE CBOMCTBA CHCTEMBI U ONPEACTUTh ONTHMATBHBIN PEeXXUM €€ () YHKITHO-
HUPOBAHUSI.

CucTeMHBIN TOIX0/ CIOCOOCTBYET aeKBaTHOM MOCTAHOBKE MPOOJIEM B KOH-
KPETHBIX HayKaX W BBIPaOOTKe A (HEeKTUBHON cTpaTeruu uxX u3ydeHus. CHCTEMHBIH
MOJIXOJT OPUEHTHPYET UCCIIEJOBAHNE HA PACKPBITUE LIEIOCTHOCTH 00BEKTa U obecre-
YHBAIOMINX €€ MEXaHU3MOB, Ha BBISBICHUE MHOTOOOPA3HBIX THIIOB CBSI3€H CII0KHOTO
00BEKTa M CBEJICHUE MX B €AMHYIO TEOPETHUECKYIO KapTHHY.

Cucmemuulii ananu3 — 3TO COBOKYITHOCTh METOJIOB, HO3BOJIAIOIINX PEaTH30-
BaTh CUCTEMHBIN MOAXO/ MPU UCCICIOBAHUU OOJBIINX U CIOKHBIX 00beKTOB. K Ta-
KM METOJ[aM OTHOCATCS MPEXJEe BCETO aHAIW3 U CHHTE3, MAaTeMaTHUYECKOE MOJIe-
JUpPOBaHWE W ONTUMU3AIMS C ucnoib3oBanueM DBM. Ilpu stom Tpebyercss Makcu-
MaJIbHBIA YYeT B3aMMOCBS3M BCEX D3JIEMEHTOB CHCTEMBI (YEIIOBEKa, TEXHUYECKUX
CPE/ICTB U IPUPOTHBIX KOMIIOHEHTOB).

[lepBbIii mIar CUCTEMHOTO aHANM3a — npedcmasienue usyuiaemozo oovekma 8
guoe cucmemul. J{7s1 NICKYCCTBEHHOM CHCTEMBI 3TOT IIar CBOJUTCS K BBISBICHUIO U
CJIOBECHOMY OIIPEEIICHUIO CIEAYIOINX MTOHSATHIA:

a) HaJICUCTeMa, B KOTOPYIO BXOJUT OOBEKT,

0) raBHas noJsie3Hast GyHKIUS 00bEKTa,

B) IIEpEUEHb MOACUCTEM OOBEKTA,



') CTPYKTYpa CUCTEMBI.

C ycnoxHeHueM 3a7ad M OOBEKTOB HCCIIEOBAaHUS BO3HHKAET HEOOXOIU-
MOCTb JIeJieHUs (IeKOMIO3UIIMKM) CUCTEMbI Ha CUCTEMBI 00JIee HU3KOro YpOBHs (I1OJI-
CUCTEMBbI), KOTOpbIE HCCIEAYIOTCS aBTOHOMHO, MpUYEeM 00s3aTeIbHO MPEaNoaracTcs
MOCJIEIyIOIIee COTJIaCOBaHME LieNel KaXKAOW MOACHCTEMBI C OOIIEH LIENbI0 CUCTEMBL.
Takum 00pa3oM, IEKOMITO3UIIMS MPEAONPEALISeT Co3aHle uepapxuu cuctemsl. [lpu-
MEHEHHE JEKOMIIO3ULIMM OOYCIOBIEHO HE TOJIBKO HEBO3MOXKHOCTBHIO O0BATH HEOOB-
ATHOE, HO ¥ Pa3HOPOIHOCTHIO AJIEMEHTOB CJI0KHOM CUCTEMBI U, CIIeI0BATEIbHO, HEO0XO-
JUMOCTbBIO MIPUBJICYEHHS CIIEIIMATUCTOB PA3IUYHOTO MPOGUIISL.

Ilo cymiecTBy, J1€KOMIO3ULHS — 3TO ONEPALMs aHAIN3a CUCTEMBI. EcTecTBEH-
HO, YTO HMCCJIEJOBAaHUE MEHEE CIOKHBIX CUCTEM HIKHETO YPOBHS MpPOLIE U yI0OHEe.
Opnako mocneayrollee CoriacoBaHue (PYHKIMOHUPOBAHUS IOACUCTEM (Oreparus
CHHTE3a) MpeJCTaBIsIeT co00i ropas3no OoJiee CIOXKHYIO 3a7ady, YeM HCCIEeI0BaHUE
OTZIEJIBHBIX IOACUCTEM. 3JECh OCHOBHAs TPYAHOCTh CBA3aHA C 3MEPIKEHTHOCTHIO
cucteMbl. Ha 3TOM 3Tarne BechMa I10JOTBOPHBI Memoobl UMUMAYUOHHO20 MOOEUPOB8a-
HuUs, 3aKiIovaronmecs B uMuTanuu Ha 9BM nporecca (GyHKIMOHUPOBAHUS U CTPYKTY-
PBI UCCIEAYEMOTO CIOKHOTO 00BEKTa MPHU ONPEEICHHOM YPOBHE JI€TaTU3alUU €ro
ONMCAHUS Ha TOM WM MHOM QJITOPUTMUYECKOM S3bIKE. [Ipy ”MHUTaLIMOHHOM MOJIENU-
POBaHMWU HE NPENyCMATPUBAETCS CTPOrOE€ JETAIBHOE ONKCAHUE IMOJICUCTEM, a IMPOTeE-
KaoIlME B HUX NPOLECCHl IMUTUPYIOTCS B MHTETPUPOBAHHOM BHJIE, TIO3BOJISIOIIEM OIl-
pElleNNTh, JIUIb OCHOBHBIC JaHHbIE, HEOOXOAUMBIE ISl MPUHATHS PELICHU Ha Ooree

BBICOKOM YPOBHC CJIOKHOM CUCTEMBI.



