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NMPOrPAMMA KYPCA

Ponb n BO3MOXHOCTM CMCTEMHOrO NOAX04a B TEOPETUYECKOM MO3HAHUU U
npaktuke. Nctopmnyeckme nNpeanochbiiku BO3HUKHOBEHUSA OOLLE TEOPUU CUCTEM.
CuctemHble B3rnaabl A. borgaHoBa, J1.doH beptanandun, H.BuHepa.

MpenmeTt 1 copepxaHne obLLelt Teopun cuctemM. Ee OCHOBHbIE MONOXEHUS.
MoHaTtne cuctembl n ee ctatyca. OCHOBHblE MPU3HAKM CUCTEM: OTIPAHUYEHHOCTb,
ABTOHOMHOCTb, MEPAPXNYHOCTb, LENOCTHOCTb. CuctemoobpasyoLme dakTopbl 1 X
aHanus.

BHyTpeHHee CTpPOeHME U CTPyKTypa cucTeM. DYHKLUMOHMPOBAHME LIENIOCTHbIX
00bekToB. BO3HMKHOBEHME, COBEPLLUEHCTBOBAHNE U Pa3BUTME CUCTEMBI. [loBeaeHne
cucTemMHbIx 00bekToB. Cpeaa cuctemol. Knaccndoukaumsa cuctem.

O6Las xapakTeprcTKa CUCTEMHOIO NCCNIeA0BaHNS 0O BLEKTOB peasibHOro Mypa.
CucTeMHBbI NOAX0A Kak MeTo40M0r NS NO3HAHUSA LLeNOCTHBIX CII0OXXHOOPraHN30BaHHbIX
00BbEKTOB. AHANM3 N CMHTE3 B CUCTEMHOM MCCNEe0BaHNN NMPOLECCOB U SBIEHWNIA.
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HAYYHbIX OB30P*
1. ACTOPUS CTAHOBJIEHUA N PASBUTUA OBLLEA TEOPUU CUCTEM

B nocnegHue Tpu-yeTbipe gecatuneTus 00JblUy0 NOMYASPHOCTb B U3Y4EHUU
NPUPOAHBLIX, TEXHUYECKNX N COLIMaNbHbIX 00 bEKTOB, MPOLIECCOB U ABIEHNIA Npruodpenmn
CUCTeMHble nccnegoBaHus. Pegkasa HaydHas paboTta obxoautca 6e3 ynotpebneHus
NMOHATUI “CUCTEMHDbIA aHanu3”, “cCUCTeMHbI noaxoan”, “obLas Teopus cucteMm” n
T.0. Bo3pacTalolwmini nHTepec kK 3ToMy BUay UCCReAoBaHUM [aneko He Cly4YaeH, OH
00BbACHSAETCS BO3HUKLLEN NOTPEeOHOCTLIO TEOPUM N MPaKTUKM B Nepexone OT No3HaHUs
OTAENbHbIX CTOPOH UJIN CBONCTB 0OBEKTOB U SBMEHUI K U3YHEHWUIO X MHTErpasibHbIX
XapakKTepuUcTuK. ECTECTBEHHO, 4YTO MyTb K LEMOCTHOMY MO3HAHUIO Pa3HOOOpa3HbIX
€CTECTBEHHbIX 1 00LLECTBEHHbIX MPOLLECCOB NPOLLEN ANUTEeNbHbIA UCTOPUYECKUI NYTb.

1.1. UcTtopuyeckmne npennocbiIKN BO3HUKHOBEHUS oOLieli
Teopun CUCTEM

OnuTenbHbli Nepuoa BPpeEMEHU MpU U3y4eHUU Kakoro-nmbo npeameTta noam
OPUEHTMPOBAINCL HA €ro pacyJieHeHne, Ha COCTaB/AIoLLME YaCTN 1 MOCNEeAYIOLNA
aHanus3 Kaxaol N3 HUX B OTAENbHOCTU. Ha 3TOM nyTu ObInn AOCTUTHYThl 3HAYUTENbHBbIE
ycnexu, ocoBeHHO B €CTeCTBEHHbIX Haykax. OoHako Mpu M3yYeHuu LeNoro psaa
OMONOrnYecknx, NCUXONOrMYECKNX, CouManbHbIX U OPYrux 0ObEKTOB, NMPOLECCOB U
SIBNIEHNI aHaNUTUYECKME MeToAbl Oka3aMCb ManonNpPOAYKTUBHBIMU. OTO BbI3BAHO TEM,
4YTO B HECUCTEMHOI METOAO0IOrMM LOCTYMNEH NNLb aHann3 Tex CBONCTB npeameTa
nccnenoBaHus, KOTOpble NPeacTaloT Kak Habop KaYeCTBEHHbIX U KOJMYECTBEHHbIX
napamMeTpoB, HE CBSI3aHHbLIX B eAuHoe uenoe. Mexay Tem, B No3HaBaTesIbHOM
0EeATeNIbHOCTM YeNOBEeKY 4acTO MPUXOAUTCA UMETb LOENI0 HE C OTAENIbHbIMU,
N30/IMPOBaHHbIMM APYr OT Apyra SIBEHUSMU, a C KOMMJIEKCAaMM B3aIMOCBS3aHHbIX
06pa3oBaHuii, COCTaBNSIOLLMX PA3JINYHOIO POJa CUCTEMBI.

MpeobnagaHve B TEYEHWE OINTENBHOIO BPEMEHWN aHANIMTUYECKOro MeToaa He
O3HayaeT, 4TO AWM He CTPEMUINCL K YNOPHALAOYEHHOMY, LLEJIOCTHOMY,
CUCTEMATU3NPOBAHHOMY 3HaHWUIO. Hemeukuin dunocod v coumonor T.ALOPHO TOYHO
NnoaMeTUN, 4YTO YesloBek He TepnuT Becrnopsaka BHyTpu cebs. OTcioga u xaxaa
pa3BepHyTb TEOPUIO B CTOPOHY CUCTEMHOIO M3y4YeHUsi 00bekToB. OHaKO 3TO NPUXOAUT
He cpasy.

[MepBOHa4YanNbHO YENOBEK HA4YMHAET OCBOEHME MMpa NOCPELCTBOM YyBCTBEHHOIO
BOCMPUATUS OKpYyXaloLwen AeNCcTBUTENbHOCTU. OnbIT, HAKOMAEHHbIA NPU TakoM
B3aMMOLENCTBUM CO CPEeON, N0 BblpaXEeHUI0 ApUCTOTENS, €CTb 3HAHWE €OUHNYHOIO,
3HaHue ¢pakTa. Bewn, dakTbl, ABNEHNS - BCE 3TO CYLLECTBYET BHE CBA3M APYr C OPYroM,
060cob6neHHO, caMoCTosATENbHO. [TocTeneHHo YenoBek HadyMHaeT oOHapyXneaTtb s
ceb9, 4TO B Ka3aBLUMXCS paHee pPasfinyHbIX BUaax ectb HeYTO obLlee, 06beanHsaoLlee
nx. Tak BO3HMKAIOT MOHATUA Kak 0600LLeHNne MHOXeCcTBa NMOBTOPSIOLLUXCS,
OLHOPOAHBIX ABNEHUA. OHK Kak Obl PUKCUPYIOT 06LLLEE B MHONBMAYANIbLHOM, MO3BONSIOT
OXBATUTb MbIC/bIO LUMPOKUIA KPYr OAHOTUMHBIX IBIEHUA 1 TEM CaMbIM PACLUMPSIOT U
yrnyonsioT 3HaHMe KOHKPETHOrO.

Cnepyilowum waromM B pa3BUTUM MO3HABATENIbHOIO npouecca 1 nNpubankeHum
€ro K CUCTEMHbIM B3rng4amM CTaHOBUTLCA BO3HMKHOBEHME NOHATUIM poaa v Buaa. Ana
ApUCTOTENS OHM O3HAYaNu CBEAEHNE MHOXEeCTBA B OJHO CYLLLECTBO. PackpbiB TarHy
B3aMMOAENCTBUA PA3HOPOLHbLIX U PA3HOKAYECTBEHHbIX NPEeaMETOB, NPOLECCOB U
SBNIEHWI, BOSMOXHOCTb UX COEOVUHEHUS B €OUHYI0 KOHCTPYKUMIO, 0N MOAOLWAN K
NOHMMAHUIO KaTeropmm LLEenoro, NpM3HakoOM KOTOPOW yXe 9BNASeTCH Hekas

* XXnpHbIM WPNGTOM BblAENEHbI HOBbIE MOHATUSA, KOTOPbIE HEOOXOAMMO YCBOUTb. 3HAHME ITUX MOHATUIA
OyLeT NpoBepsATbCA NMPU TECTUPOBAHUN.
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3aBEpPLIEHHOCTb, 3aKOHYEHHOCTb. “Llenoe m 3aKOHYEHHOE WU COBEPLUEHHO
TOXAECTBEHHbI APYr APYry, WX POACTBEHHLI Mo nNpupoae”,' - nucan Apuctotens. C
3TOro MOMEHTA YeJIOBEK HAYMHAET CTPEMUTBLCS K LLETOCTHOMY 3HAHMIO.

CnenyeTt oTMETUTb, YTO U MOHATUE CUCTEMA LUMPOKO ynoTpebnsercs eue B
[peBHeli peunn. OgHako Kpyr ero 3HavyeHuii BecbMa obwunpeH. OHO NpUMeHsieTcs
ona o603HAYeHUsa coYeTaHus, opraHuama, YCTPOWCTBa, opraHum3auunn, cotsa
pykoBoasiwmx opraHoB n T1.4. K cnosy “cuctema” yacto obpallaeTcsi M3BECTHbIN
rpedeckuini dunocod IAnukyp. Ero noaxon k Hemy o4eHb cBoeobpaseH. OH NpuUMeHsieT
3TO NOHATME AN 0003HAYEHUS ONpPeneIeHHON CYyMMbl 3HaHWI, HE CBSA3AHHbLIX MEXY
coboil. MHOro3Ha4yHOCTb ynoTpebneHms TepMuHa “cucteMa” B aHTUYHbIA Nepuog,
no3Bongana OnpefennTb LUMPOKUIA KPYr Pa3HOPOAHbLIX SIBAEHUNA, MMEIOLWNX HEeYTO
obuuee, n co3gaBana HeobxoauMble NPEAnoCbIUIKA O ero NpeBpaLLeHnst B HAYy4YHYIO
kareroputo. OgHako BbipaboTaTb BCeobLLee NOHATME, OTOOpaxXaioLL,ee OTFrPaHUYeHHoe
MHOXECTBO, APEBHVM MbICIIUTENSM ObINIO HE CYXOEHO.

YXe BO BpeEMEHa aHTUYHOCTWU MOAN CTPEMMUINCH K LENOCTHOMY MO3HaHWUIO
00OBbEKTOB peanibHOro MMpa, XOTa FOBOPUTL O CUCTEMHOIM OpraHM3aumMmn NO3HABATENTbHOO
npouecca Ha 3TOM MCTOPUYECKOM 3Tamne €eLle paHo. TEM HE MEHEE MHOIMe yyeHble
crnpaBensiMBo CBA3bIBAOT C HUM MNOSIBNIEHME 3NIEMEHTAPHbIX, 3a4aToO4YHbIX HOPM
cucteMHOCTU. OHM MPUMEHSINCh CTOMKAMU NpU U3y4EHUU MUPOBOrO Mopsaka.
EBknnpom, MnatoHom, Apuctotenem paspabaTtbiBanacb naes CUCTEMHOCTU 3HAHUS,
0Cc06EHHO B cdepe NOCTPOEHUSS aKCUOMATUYECKOM NOTUKK, TeOMETPUN. DNIEMEHThI
CUCTEMHOCTM HaLLIM CBOE OTPaXeHWE B NMiaHeTapHom cucteme lMronemes.

Bonee pasButble dopmMbl GUNOCOPCKMX U E€CTECTBEHHO-HAy4YHbIX
npeacrasneHnin o cuctemHoctTn nossuamcb B XVI-XVIII Bekax. BocnpuHaTtblie oT
aHTUYHOCTU, OHWM MOAy4YMUNu pasButue BO B3rnggax CnuHo3bl u JlenbHuua,
CTPEMUBLLNXCA K €CTECTBEHHOW MHTEPNPETALMN CUCTEMHOCTU MUpa. Pa3HonopsakoBbie
MOEN CUCTEMHOCTU COAEPXATCH FENNOLEHTPUYECKOM yvyeHun KonepHuka u
KOCMOroHuyeckom Teopun lN. JTannaca. [Jna aToro nepruona xapakTepHo TO, YTO CNEKTP
MHEHWI BblN OYEHb LUMPOK: OT MOSIHOFO OTPULLAHUS UM OrPAHUYEHHOCTU 0OLEKTOB,
K KOTOPbIM MPUMEHNUM CUCTEMHbIN aHaNN3, YTO NPOCIEXMBAETCH, HANPUMEP, B TPyAax
KoHaunbsaka, 00 NepBbiX MOMbITOK, CAENaHHbIX JTaMOBepTOM U ero y4yeHukamu,
060CHOBATb JIOrMKO-AeAYKTMBHYIO MPUPOAY CUCTEMHBIX 3HAHWIA.

B 310 Bpems noHATME “cncTemMa” Takke akTUBHO SKCMyaTUpPyeTCs B Hayke. Halle
BCEr0 OHO YNOTPebsieTCcs Kak 04EBUMAHOE 1 BCEM U3BECTHOE, OTPaXkaloLLiee 1 Npupoay,
1 obLLecTBo, U MMpP B LienoM. Tak, B paboTte Monb AHpu Monbbaxa “Cuctema npupoapl,
WM O 3aKOHax Mupa GuU3nyYeckoro 1 AyxoBHOro” Nnpupoaa BbICTyNaeT 1 Kak cuctemMa,
M Kak Lenoe, U Kak npoctas COBOKYMHOCTb Bewien. WHorpa, nmpu paccMOTpeHumn
KOHKPETHbIX MPOOIEM, AeNat0TCs MOMNbITKU ONPeaennTb, Pa3bsCHUTL Ero CMbICI, NPUaaTh
€My Hay4HY 3Ha4YNMOCTb, YETKOCTb U ACHOCTb. PpaHLLy3ckumii npocBeTUTeNb KOHANIBLSK
nucan: “Besikasi cuctema ecTb He YTO MHOEe, Kak PacnosiokeHne YacTen Kakoro-Hnoyab
MCKYCCTBA MM HAykKn B M3BECTHOM MNOpsake, B KOTOPOM OHM BCE B3aWMMHO
noaaepXuBaloT APYr Apyra v B KOTOPOM MOC/IeAHMe HYacTn 0ObACHSIOTCA NepBbIMU™.

MHTepeceH nogxoa K NOHATMIO “cnuctema”, MpUMEHNTENBHO K 3HaHWIO, Yy M.KaHTa.
“Mon, cucTemMon xe, - NUcan OH, - 9 pasdymMeld eaAuHCTBO MHOroobpasns 3HaHWi,
06beAVHEHHbIX OAHON mnpaee™. 3Tta nakoHMy4Has GopMynMpoBKa Ha PeaKoCTb
copepxarenbHa. YoadyHo nogobpaHHOe CnoBocoYeTaHve “efMHCTBa MHOroobpasus
3HaHM” 04eHb ONN3KO NOABOAUT K COBPEMEHHOMY MOHUMAHMUIO CYLLHOCTU U
coaepXxaHus cuctembl. B Hem odeHb KpaTtko cpopmynmpoBaHo 06 0AHOBPEMEHHOM
B3aMMOOENCTBMN 1 NPOTUBOPEYMBOCTU PA3HOPOLHOrO 3HAaHWS, KOTopoe obpasyeT
onpeaeneHHyto LenocTHocTb. B onpegenennn M.KaHta oTpaxeHo NnpoTMBopeyne, a,

" Apuctotesnb. Co4.8 4-xT1. M., 1981. T.3. C.119 - 120.
2 KoHawnesik. Coy. B 3-xT. M., 1982. T.2. C.6.
3 KaHT W1 Coy. B6-TU T. M., 1964. T.3. C. 80.
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cnenoBaTtesnbHO, ABUMXEHNE, pa3BUTUE.

Ho n B 3TOT nepuon CUCTEMHbIE MPenCTaBNEHNS He MOaydalT CBOEro
TeopeTnyeckoro opopmneHns. Hanbonee 6ypHO OHN HAYMHAIOT Pa3BMBATLCS C CEPEONHbI
XIX Beka. Tonyok K aTomy pgann éunocodcekme Bo33peHud 'erens n  3BOJIIOLMOHHOE
yyeHve Y.JapeuHa. CBeaeHns 0 CUCTEMHbIX MPUHUMNAX U3YyYeHNs 0O bEKTUBHOMO Mm1pa
B 3HAYUTENBLHOM MepPe PaCLUMPSIOTCS B MPOLECCE CO34aHMs HOBbIX PYHOAMEHTaIbHbIX
TeopeTnyeckmx KoHuenuuin. MNpexae BCcero Ttakmx, Kak HE3BKAMOO0Ba FreoMeTpus
JlobayeBckoro 1 PumaHa, Heknaccuyeckasl (HEHbIOTOHOBCKas) Guamka SUHLITENHA,
packpbIBLLMX Kak Obl BTOPOE M3MepeHre hr3nMYecKor peasibHoCcTU. MNosiBUNNCEL CUCTEMHO-
CTPYKTYPHbIE TEOpUM B xumMun: MNeproandeckas cuctema anemMeHToB Menaeneesa, Teopust
XUMUYECKOro CTpoeHusi byTnepoBa, BCKpbIBAKOLME CUCTEMHbIE 3aKOHbl CTPOEHUSA
BelecTBa. Ctanm MHTEHCMBHEE pa3BMBaTbLCS OpraHM3MmMyeckne Teopum B GUonorum v
GYHKUMOHANbHbIE KOHLENUMW B MeauumHe. BMmecTe co BCeEMU 3TUMU KOHLENUMSIMU B
Hayke GaKTU4eCKM YyTBEPXKAANMCb CUCTEMHbIE NPEACTABIEHMS O MO3HAHNN OKPY>XKaIOLLEN
LEeNCTBUTENBHOCTN.

HecmoTpsi Ha TO, 4TO B 3TOT NEpuon, He COXWIach ooLLas Teopus CUCTEM,
0OHaKO CUCTEMHOCTb O0OBLEKTOB HA4YMHAIOT CBA3bIBATb C WX LLEJIOCTHOCTbIO,
OTrPaHNYEHHOCTbIO, aBTOHOMHOCTbIO. K MOHATUNIO cucTeMbl 611M3ko noaoLluen Ferene,
nMcaBLUNIA, 4TO “naes Kak KOHKPETHas B cebe 1 pa3BrBaloLLAsiCs, ECTb,.. OpraHnyeckas
cucTemMa, LIeNoCTHOCTb, coaepxallasa B cebe MHOXECTBO CTyrneHel 1 MmoMeHToB”'. B
aToN AeduHMUMKM BaxHbl ABa MOMeHTA. Bo-nepBbix, cnctema paccmaTpuBaeTcs C
nosnuunii LLeNIOCTHOCTKU, Yero paHee He genanocb. Bo-BTOpbIX, B Hel BblOenseTcs
“MHOXECTBO CTyMeHen m MOMeHTOB”. Kaxnaas CTyneHb, Kaxabli MOMEHT uaeu
paccMaTpuBaloTCs B CBOKO 04Yepedb Kak cuctema. ViHave roeopsi, BCe CUCTEMHO, MUP
€CTb CUCTEMA CUCTEM.

Ho 1 B 9TOT CTOPUYECKMIA MEPUOL, TaKXKe HE MOSIBUIIOCh HayYHbIX paspaboTok
obuien Teopun cuctemM. CUCTEMHbIE B3rnsabl CyU,eCTBYIOT NOKa He B BUAe
0606ULEHHOr0O MEeTOAO0NOrMYEeCcKOro 3HaHMA, a Kak 4YacTb KOHKPETHbIX
obuLecTBOBEAYECKMX U eCcTecTBEeHHOHay4YHbIX Teopuin. Ho y yenoBeyecTBa yxe
nosiBMnacb 00beEKTUBHAA MOTPEOHOCTb B LENOCTHOM UCCNEeaoBaHMM 0ObEKTOB
peanbHOro Mmpa.

Taknum ob6pasom, rnaBHbIMU NMPUYMHAMU, CO3AABLUMMU NPEANOCHIIKM ”
006ycnoBuBLLMMU HOPMUPOBAHME CUCTEMHbIX UCCNEO0BaHNN, ABUCH:

1) MHOrOKa4eCTBEHHOCTb, MHOFOMEPHOCTb, PA3HOMOPSAKOBOCTb M Pa3HOPOAHOCTb
CamMoW peasibHOM OeNCTBUTESNTIbHOCTN;

2) OOCTaTO4YHbIN YypPOBEHb PaA3BUTUSA HAy4YHO-MO3HaBaTE/IbHbIX METOAOB,
NO3BONSAOLLMIA MPUCTYMNUTb K LLENOCTHOMY UCCNeA0BaHNI0O 0OHEKTOB;

3) co3pesllas obLecTBEHHAs NMOTPEeOHOCTb K nepexony OT aHaIUTU4EeCKOro
NO3HaHWSA NPELMETOB OKPYXXAIOLLErO MUPa K CUCTEMHOMY.

1.2. CuctemHbie B3rngagbl A.BorpaHora, Jl.BeptanaHdwu,
H.BuHepa

B nocnepnHuve roabl Bce 60nbLLEe BHUMAHME YYEHbIX NPUBIIEKAET paboTa HaLLero
cooTeyecTBeHHMKa A.BorgaHoBa “TekTonorus. Bceobuias opraHnsaumoHHas Hayka”.
Mo cyllecTBY OHa NepexmBaeT CEerofHs BTOPOe poxaeHue. B HayyHbIX Kpyrax akTUBHO
nebaTtrpyeTcs BONPOC O POJIM OCHOBHbIX MOSIOXEHUIA 3TON KHUTM B Pa3BUTUM 00OLLE
Teopuu cuctem. OfHM y4eHble cHMTaloT, 4TO paboTa A.borgaHoBa BNAOTHYIO noagsena
4YeNOBEYECTBO K CO3[AHUI0 TEOPUM CUCTEM, APYrue nonarakwT, 4TO OHa NUllb
0603Haumna 1 3aTtpoHyna psih ee OCHOBOMOMAralwmx MoAoXeHUN, KOTopble Obin
rny6oko npopaboTaHbl. OgHako, NpyY BCEM PasnnyMm B oLEeHKax 3Ha4YMMOCTN 9TOro
TpyAa, NpakTUYeCKM BCE YYEHble BbICOKO OLEHMBAOT €ro Bkaf B OOLLYyIO KOMUIIKY

! leres. Coy. M., 1932. T.9. C.32.
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pa3BUTKS LLIESIOCTHOIO NO3HaHUS 0OBbEKTOB peasibHoro Mupa. MakTnyecky oH NepBbIM
ykasan un obocHoBan nae HeobxoaMmocTy nepexona ot AudpPepeHUMPOBaAHHOMO U
Cneumanm3npoBaHHOro 3HaHMS 1 cnocoba MbILEHUS K UHTEFPUPOBAHHOMY.

JencTBntensHo, B LUMPOKOM CMbIC/IE TEKTONMOIUS - 3TO YYEHME HE O CUCTEMAX,
a 0 B3aMMOAENCTBUM MUPOBbIX GakTOPOB, OpraHM3auum 1 oNTUMMN3aLmm X CBA3EN 1
oTHoweHuin. Cam A.BorgaHoB BuAen npegmMeTr 3TOW HAyKu B OPraHn3auuOHHOMN
DEeATENbLHOCTM B nNpupoae 1 obLiecTBe. BbickazaHHble MM CYXOEHUS U NONYYEHHbIE
BbIBOAbl BO MHOIOM MPEABOCXUTUMN HEKOTOPbLIE MONOXEHUS 00LLEl TEOpPUM CUCTEM
1 ObINN UHTErPUPOBAHbI B HEE.

McXooHbIM MOHATMEM TEKTONOMMWU ABASETCSH NOHATME “OpraHM3auuoHHOro
KoMnJiekca”’, T.e. o6beanHeHna He CcybCTpPaTHOro, a OPraHM3aLnoOHHOro U
dyHKumMoHanbHoro. C nosunumin o6wwein Teopum cuctem (OTC) 3T KOMMNNEKCHI U €CTb
cucTeMbl. Bnepeble NnpeaMeToM nccnenoBaHns CTann He KOHKPETHbIE BELUM, OObEKTHI,
Kak 6bls10 NPUHATO B TPAANUMOHHOM HayKe, a MUMEHHO OPraHM3aLVOHHbIE OTHOLLEHMS
N CBA3U, MHBAPUAHTHbIE OTHOCUTENIbHO GOPM ABUXEHUS MaTepum n ayxa.
YaoveuteneHbiM B paboTe borpaHoBa 9BNSETCAS M TO, UTO OH, HE MMes elle
[0CTaTO4HOr0 3AMMNMPUYECKOro Matepuana, KoTopblM pacrnosaraeT CoBPEMEHHas HayKa,
yTBEPXAANn n3oMopduamMm Gpuranyecknx, BMONIOrMYeckmx N CoumasbHbIX 3aKOHOB.

C nosnumin OTC 3HaYMTENbHBIM MHTEPEC NPEACTABNAOT paccyxaeHns boraaHosa
O CBOICTBax Leforo 1 4acTu, UX COOTHOLUEHUN U BAUSHUM Ha DYHKLMOHUPOBAHME
cuctem. B 4acTHOCTWU, MM COBEPLUEHHO CMpaBeaMBO OTMEYaeTCsd, 4To ANg
OpraHM3aLMOHHbIX KOMMIEKCOB LeNnioe 60sblLEe CYyMMbI €r0 YacTel, AN HENTPabHbIX
XapakTepPHO PaBEHCTBO MeXAy HUMU, a O Ae30PraHM30BaHHbIX TUMUYHO TO, YTO
LLesl0e MeHbLLEe CBOMX YacTen. [MaBHOe B 9TUX CYXOEHUAX COCTOUT B TOM, YTO B HUX
no cyTu Aena peyb NAeT O LENOCTHbIX CBONCTBAX CUCTEMHbIX OOBEKTOB.

B 60rnaHoOBCKOVM TEKTONOrMM AaeTcs AOCTAaTOYHO noapobHas m 6am3kas K
COBPEMEHHON knaccumbunkayunsa KOMMNIekcoB (cuctem). B Hen BbigensaoTcs:
OpraHM3oBaHHbIE, AEe30PraHn30BaHHble, HENTPaNibHble, HEPEryInpyeMbIe,
perynupyemble, GUperynnpyemble; CIUTHbIE U YETOYHbIE, arpeCCUBHbLIE U
herpeccuBHble, paBHOBECHble W HEPaBHOBECHbIE, WCMbITbIBAKOLWME U
HEeWCNbITbIBAIOLLME KPUBUC; CXOOALLMECH U (UIN) pacXoasaLmecs Buabl KoMnaekcos. K
yncny Hambonee dyHOAMEHTaNbHbIX AOCTUXKEHUN Knaccudukalumm CUCTEM MOXHO
OTHECTU:

1) BblOAENEHME KNACCOB, PerynmpyemMbix (OpraHn3yemMbix) U camoperynmpyemMbix
(camMOoOpraHn3yLMXCS) CUCTEM;

2) onpepeneHne yCTOMYMBBIX, CTAOUNbHbIX (PABHOBECHbLIX) U HEYCTOMYMBbIX,
HecTabuibHbIX (HEPABHOBECHbLIX) KOMMJIEKCOB;

3) packpblTMe CMbiCna BUperynnmpyembix CUCTEM, B OCHOBE KOTOPbIX NEXUT
MExaHn3M MnpsiMbIX 1 06paTHbIX CBA3ElM, COCTaBMBLUMUX BMNOCNEACTBUMM PyHOAMEHT
KNOEepHEeTUKN.

3acnyra A.borgaHoBa B TOM, YTO OH MCCnenoBan AWHAMUKY BO3MOXHbIX
M3MEHEHNIT KOMMNMEKCOB MO BO3OENCTBMEM BHELUHEW cpepbl 1 BHYTPEHHUX
COCTOSIHMIA 00BbeKTAa. TEeKToNorMyeckasa Hayka UCXoauT U3 TOro, YTO OPraHMU3aLMOHHbIN
KOMIMJIEKC HEeNb3d M30AMPOBaTbh OT €ro OkpyxeHus. OH HaxoauTCs B COCTOAHUU
NOABMXHOMO pPaBHOBECUNA C HEN, OCHOBAHHOIMO Ha PaBEeHCTBE MPOTUBOMONOXHbLIX
npoLecCoB acCUMUNGUMN N aesaccmMungaumn. B ocHoBe QyHKUMOHMPOBaHUSA
OpPraHn3aunoOHHbIX KOMMIEKCOB NieXaT CMCTEMHbIE MPOTMBOPEYUs, OCHOBOW ANng
KOTOPbIX CNYXWUT BO3pacTaHMe pasnuyuii Mexnay 4H4acTsaMu Lenoro, yBenauyeHue
TEKTONOrMYeCcKom “pasHocTun”.

BaXXHbIM TEKTONOMMYECKMM MOHATUEM CNYXUT “OpraHn3aLmoHHas nnacTMYHOCTb”,
03HayvaLLasa NOABMXKHbIV, TMOKUI XapakTep CBA3eN KOMMIEKCA, MPOCTOTY 1 ObICTPOTY
neperpynnmMpoBKN €ro 39nemMeHTOoB. B 3aBucuMmocTb OT Hee CTaBUTCH
npUcnocobn9eMOCTb CUCTEMBI K BHELLIHEN cpeae. YeM oHa BbiLLe, TEM NPOLLE cuctema
a[anTUPyeTCs K CBOEMY OKPY>XEHMI0. Ha OCHOBE MAacTUYHOCTM BbIBOOUTCS U Apyras
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BaXHas 3aBUCUMMOCTb: BO3paCTaHNE OPraHM30BaHHOCTU KOMMJIEKCA MO OOHUM
HanpaBneHVsIM JOCTUraeTCs 3a CHET €€ YMEHbLUEHNS No APYrUM.

B TekTonornm sBHO NpocMaTpmBaeTCsa CTPEMIIEHNE YBA3aTh TEOPUIO C NMPAKTUKOM,
06ecneynTb NPOBEPSIEMOCTb BbIABUIaEMbIX HAY4YHbIX MOJIOXEHWNI peanbHbIM OMbITOM.
B Hel cncteMHo packpbiBatloTCS B3aMMOAENCTBUS OPraHN3aLMOHHON AeATeNIbHOCTU U
VMHTepeca, AMHAMUKN Pas3BUTUS OPraHU3auNOHHbIX CTPYKTYP U LLener opraHn3auunm.
YpesBbl4allHO BaXHbIM AN NPakTUKW SBNSETCHA BbIBOJA O HEOOXOOMMOCTMU
HenpepbIBHOro COBEPLLEHCTBOBAHMUS M0OOro annapara ynpaBneHusl, HeM3b6exHOCTN
N3MEHEHUS NMIOObIX OPraHM3aLLMOHHbIX CTPYKTYP M OMACHOCTb UX KOHCEPBMPOBAHMS.

B kavecTBe o600LialoLLero BbiBoga OTMETUM, YTO CUCTEMHasd npobnemarvka
COCTaBNFAET NNLLb YAaCTb TEKTONIOMMYECKON Hayku, pa3paboTaHHon A.BorgaHoBbIM.

MepBoit NONbLITKON co3paHMs obLWel Teopun CUCTEM SBASIETCH KOHUEenuus
aBcTpuiickoro 6uonora Jliogeura doH beptanaHdu. Ee OCHOBHblE nagen 6bINv
M3N0XEHbI M B IEKUMSX, NPOYnTaHHbIX B 1937-1938 rogax B Y1karckom yHUBEPCUTETE,
a nepBble KPyMnHble NyOnnkaumm Ha 3Ty TEMy OTHOCSTCS YXKE K MOCIIEBOEHHOMY Nepuoay.

O6uwyto Teopuio cuctem J1. doH bepTanaHdu paccmaTpmBaeT Kak HeKyio
00O00OLLEHHYIO MEXOUCLMMAMHAPHYIO HayKy, NMPefHa3HaYeHHy OS19 UCCNefoBaHNS
OTKPbITbIX, FMaBHbIM 06pa3omM 61MoNOrMyYecknx u M NoJo6HbIX, cucTem. Bnocnencteum
OH 3HA4YUTENBHO paclMpseT 0651acTb NPUMEHEHUS CUCTEMHbIX UCCen0BaHUN,
pacnpocTpaHas ee Ha LUMPOKUIA KPpyr NMpoOfieM COBPEMEHHOW Hayku, TEXHUKMU,
ynpaeneHuda. Ha cmeHy pa3dHOO6pasHbiM CEeMMOTUYECKUM, MEeXaHUCTUYECKUM,
penyKUMOHANIMCTUYECKNM, BUTAJIMCTUYECKUM KOHLUENUUSaM, rocnoaCTBYIOLLMM
paHee, NPUXOANT NAes NOCTPOEHNS UHTErPaTUBHOIO 3HAHUSA O MUpPe, NPUPOAE U
obuwecTe. VIMEHHO B KQYECTBE MHTEMPUPYIOLLEN HAYYHOW OUCLIMMINHBI, MOCTPOEHHOM
B 3HAQYNTENIbHON Mepe Ha MNOJIOXKEHUAX ANaneKTUKU 1 AeTepMUHU3Ma, BbiCTynaeTt
no MHeHuo J1.poH bepTtanaHdum obuwiaa Teopust cucteM. Ee OCHOBHble 3agaynm OH
BUOWT B CleayloLem:

— BO-MEPBbIX, YCTAHOBMIEHNE OOLUMX 3aKOHOB U MPUHLMMNOB PYHKLMOHNPOBAHUSA
1 pa3BuUTUS, MPUMEHUMbIX 71 CUCTEM JII0OOro Tumna u Kiacca;

— BO-BTOPbIX, CO3[aHME METOO0/I0MMN Bbl4EHEHUS OOLEKTOB Kak CUCTEM MO
COOTBETCTBYIOLLMM MPU3HaKam;

— B-TPEeTbUX, OCYLLECTB/IEHNE CUHTEe3a 3HaHuii 006 oObekTax Ha OCHOBE
n3omopdmnamMa 3akKOHOB, OTHOCHALLMXCH K pasfiMyHbiM chepam OoKpyxawLien
peanbHOCTW.

B kayeCTBEe OCHOBHbIX CUCTEMHbIX CBONCTB 00bekTOB J1.ooH BeptanaHodu
BblAENAET LEeNOCTHOCTb, CYMMAaTUBHOCTb, MexaHu3auuio, LueHTpannsaumio,
nepapxm4eckyio opraHnsaumio. C noMoOLLbIO 3TUX CBONCTB UM BbIAENSAIOTCS CUCTEMHbIE
NMPOLECChI 1 ABJIEHUS, OCYLLECTBASETCS NX ONucaHne. B onpeaeneHHon mepe Ha HUX
6asnpyetca n knaccudukaunsa cuctem. Mo BepTtanaHdum oHuM pgenartcsa Ha
9KBUOUHANBbHbIE, OCHOBAHHbIE HA AMHAMWYECKOM B3aMMOAENCTBUU 3/IEMEHTOB;
NMOCTPOEHHbLIE MO CXeMe C 00paTHOI CBS3W; romMmeocTaTudyeckue, T.e. CrocoOHble
noaaepXvBaTb CBOM NapameTpbl U GYHKLUUN B ONPeaeeHHOM AnanasoHe.

B onucanunun cuctem J1.poH BeptanaHdu BoiAENAET TPY CTyneHu. [1epBon 13 HUX
SIBNSIETCA YCTAHOBNEHVE aHanoruii. Ha atoli cTtyneHn ymosakodeHne obpasyeTcs
NnocpencTBOM BbISIB/IEHVSI BHELLIHEMO CXOACTBA 1 MOA00Ms NPOLECCOB U ABfeHnid. Mpu
3TOM CBOWCTBa OfHOro, 60nee n3y4yeHHOro o6bLeKTa, aBTOMATUYECKM MEPEHOCATCS Ha
Opyron. 3ak/io4eHnss U BbIBOAbI, MOJSyYEHHbIE TakuM 00pPas3oM HOCHAT, Kak MpaBusio,
NNLLIb NPaBAONoA00HbIN xapakTep. OHU ABASIOTCS TONIbKO OAHUM U3 UCTOYHMKOB HaY4YHbIX
runote3. OHaKo, eC/IN OHN OTHOCHTCS K aBCTPaKTHbIM 00bEKTaM MPU YCTAHOBIEHUM
n3omopdramMa nnm romomoppuama, To MoryT 4aBaTb U JOCTOBEPHbIE CBEAEHMS.

BTopas cTyneHb npmn3BaHa BbiIBUTb USOMOP@PU3M CUCTEMHBIX ABAEHN. J1.DOH
BepTtanaHdu nog4epknBaET, 4TO 3TO AaeT BO3MOXHOCTb BCKPbITh 00LLME MPUHLMMbI,
KOTOpblE MOryT ObITb MPUIOXEHbI K N0OOMY 00bEKTY. B 1X yCTaHOBNIEHMM OH BUOUT
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rnaBHylo Lenb obulen Teopum cucteM. Henb3a He npuadHatb TOro ¢akra, 4Tto
yCcTaHoBNeHne n3omopdusma nosbIlWAET LEHHOCTb UCNOMb30BaHUS aHanorum,
no3sonsieT nsbexatb AybnnpoBaHMe B NMo3HaBaTeNlbHOM npoLlecce. BmecTte ¢ Tem,
camu no cebe onpepeneHHble N30MOPPU3MbI AaIOT HEMHOIO B MOHUMaHUN
CUCTEMHOTO U CTPYKTYPHOro cTpoeHns ob6bekToB. OnucbiBas B OCHOBHOM
MaKpOCTPYKTYpPY OnpefeneHHbIX GpparMeHTOB Mupa, OHM MO CYLLECTBY HUYEro He
rOBOPSIT OTHOCUTENBHO MWKPOCTPYKTYPbl M CUCTEMHBIX CBOWCTB MX KOHKPETHbIX
06bEKTOB.

TpeTba CTyneHb MNOCBsSUW,EHA COOCTBEHHO OOBACHEHUID MEXAHW3MOB
GYHKUMOHVPOBAHNS 1 Pa3BUTUS CUCTEM. Ha 3TOM CTyneHn packpbiBaOTCS YCIOBUSA UX
CYLLECTBOBAHNS, BbIAENSIOTCSA 3aKOHOMEPHOCTU, MO KOTOPbLIM MPOTEKAIOT N3yYaemble
MPOLECCHI, BCKPbIBAIOTCH DYHKUMM YACTEN N LENOro, NX CBA3U 1M B3aUMOOENCTBUS.
Ho 1 3T 06bACHEHUS CTPOSATCH HA OCHOBE YCTAHOBJIEHHbIX N3OMOPPUIMOB.

CnepnyeT NoovyepKkHYTb, YTO B TpakToBke bepTanaHdu obuias Teopus CUCTEM -
3TO Hay4YHas AUCLMNIMHA, KOTopas HOCUT 0000LaloLLMiA XapakTep 1 NprU3BaHa Npexae
BCEro UCCNeA0BaThb MPUHLMMbLI, OTHOCSALMECS K cucTtemam BooOLe. B cuny aTtoro oH
pasnunyaeT obLLYyI0 TEOPUIO CUCTEM B LUMPOKOM CMbICIE, KYAA BXOOAT KNOEepHeTMKa,
Teopus nHpopmaumm, Teopus Urp U T.4., U B Y3KOM CMbICSIE, MbITAIOLLYIOCSA BLIBECTU
13 06LLEro onpeaeneHnst CUCTEMbI NMPU3HAKN 1 CBOMCTBA KOHKPETHbIX NMPOLLECCOB U
aBneHnn. Ho aTta cxema He AaeT BO3MOXHOCTWU HYeTKO BblAennTb cneumbunyeckme
dOpMbI MPUKNAAHBIX CUCTEMHbIX UCCeaoBaHui. CylleCTByeT O4EBUAHOE pasnnyve
Mexnay NpUnoXeHWEM CUCTEMHbIX MPUHUUMOB, HanpuMep, A9 MNOCTPOeHUs
TEOPETUYECKOM XMMUN, U UCMOJIb30BAHNEM CUCTEMHbIX METOO0B MPU KOHCTPYMPOBAHU
TEXHNYECKOro ob6bekTa.

TakoBbl cUCTEMHble nocTpoeHus J1.dooH BepTanaHpu.

3HaunTeNbHbIN BKIAA B pasBuTue obLLen Teopum cuctem Obln caenaH OTLOM
KnbepHeTKN amepukaHckuMm maTematvkoMm HopbepTtom BuHepom. B ocHoBe ero
TEopUn NEeXUT Te3UC 0 NOoA00UUN NMPOLECCOB YMpaBJIeHUs B MallVHaX, XUBbIX
opraHuamax n obwectse. Npn 3TOM ynpaBrneHne paccMaTpuBaeTCs UM Kak raBHOe
opraHuaylolliee Ha4ano GyHKUMOHMPOBaHMS Ntoboi cuctembl. Ho OHO NMoHMMaeTcs
VM Npexae Bcero kak cBadb. OTCoaa 1 OCHOBHOE BHYMAHNE COCPEAO0TAaYNBAETCA Ha
npobnemax nepepayn, xpaHeHuss n o6paboTknm MHPOpPMaALUKN, T.e. PA3SINYHbIX
CUrHanoB, COOBLLEHNI N CBEOEHWIA.

Mo MHeHuOo BuHepa mHpopmMauus onpenensgeTr CTerneHb OpraHM30BaHHOCTU
cucTtembl. B NpoTnBOoBeC el BHTpONUSA XxapakTepusdyeT YPOBEHb Ae30praHusaumnu
ob6bekTa. [109TOMYy 3aMKHYTbl€ CUCTEMbI B CBOEM (DYHKLIMOHMPOBAHUN CTPEMATCH K
COCTOSIHMIO PaBHOBECKSI, B KOTOPOM SHTPONNSA MakCuMarsbHa. B OTKpbITbIX cucTemax
aTa TeHOEeHUMss MOXET OblTb yCTpaHeHa MyTem MpuaaHuUs UM “HersHTponuu” unuv
MHdopmaunmn. Takum nyTeM cuUcTemMa MNepeBoguTCsd B COCTOSHME, KOTOpOe
XapakTepuayeTcs O0nbLUEN CTEMEHBIO OPraHN3aLLMn U CIOXHOCTU.

KonnyecTtBo nHpopmaumm nnm KoamyecTso Bbibopa - 0TOXAECTBAFETCS BuHepom
C OTpMLATENIbHOW SHTPOMMEN U CTAHOBUTCS OAHOM N3 hyHOAMEHTaNbHbIX XapakTePUCTUK
ABNEHUI Npupoabl 1 obecTBa. ITUM 0OBbACHAETCA TONKOBaHME KUOEPHETUKN Kak
TEopuM opraHmM3aumm, kak Teopmm 60pbObl C Xa0COM 1 YCTAHOBNIEHNS ONPEAENEHHOIO
nopsiaka, CHWXEHUS POKOBbLIX MOCNeACTBUI BO3pacTaloLlero OencTBUS SHTPOMUN.
XapakTepHas 0COBEeHHOCTb KOHLLenuM BrHepa 3akoyaeTcs B TOM, HTO OHa MOCTPOEHa
Ha MaTtemMaTnyecknx MeTogax nokasaTenbCTBa 3aBUCUMOCTM yNpaBieHns B CUCTEME
OT UMeloLLLencsa nHdopmaumnm.

CyTb MexaHM3Ma BAMSHUS MHOPMALMKM HA OPraHM3aumnio CUCTEMbI COCTOUT B
TOM, YTO OENCTBYIOWMIA OOBEKT MOrNoLaeT U3 BHELLHEN cpenbl MHbdopMaumio n
MCNoNb3yeT ee Ans NPaBuiibHOro BeibOpa noBeaeHus. 3ta HGOpMaLma HAKOrAa He
CO3[a€eTCs, OHA TONIbKO NEPeaaeTCs M MPUHMMAETCS, HO MPY 3TOM MOXET yTpa4mBaTbCs,
ncyesatb. OHa NCKaxaeTcsa noMexamu, “lymMomM” Ha NyTn K 0ObEKTY N BHYTPU HEro.
MoaTOMy BaXHEWLWUM YCNOBMEM MOBbILUEHNS OPraHU30BAHHOCTU CUCTEMBbI
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CTaHOBUTbLCS 60pbba C LLIYMOM, UCKaXAKLLMM MHPOPMALMIO, UK, MHAYe roBOpPS, C
SHTPOMNUEN.

Ona Gonee rnybokoro NoHMMaHus onpenensiower ponu nHdopmaunum B
pPEerynmpoBaHnun cUCTeM HeOOXOOMMO VMMETb MpPaBUIbHOE MNPEeACTaBlIEHNE O ee
pyHOaAMEHTaNbHON CBSA3M C 9HTponueit. ATy CBA3b BUHEp Bbipasnn 4epes COOTHOLLEHME
“AyanbHOCTb - SHTpONUA - MHdopMauusa” cneayowmmMm ob6pa3om: “Kak KOMYeCTBO
MHbOPMaLMn B CUCTEME ECTb MEPA OPraHM30BaHHOCTU CUCTEMbI: OJHO PABHO APYromy,
B3ATOMY C 06paTHbIM 3HAaKOM”'. CMbICK 3TON HOPMYbl MOXET ObITb pacLundpoBaH
TakuM 06pa3oM. DHTPONUS, HEOMNPEAENEHHOCTb U HEYNOPSA0YEHHOCTb SBNSIOTCS
B3aMMOCBSI3aHHbIMU MNOHATUAMW. TEPMUH “AyanbHOCTL” 0O3HAYaeT LWMPOKNIA AnanasoH
3HAYEHUI MEPEMEHHbIX, 3AKMOYEHHbBIX MEXAY MaKCUManbHbIMU U MUHUMAsbHbIMN
3HaAYeHNAMU SHTpPONUU. NMOHATHO, YTO ANS €€ YMEHbLUEHUS HY>XHO YMEHbLUATb
CYLLECTBYIOLLYIO HEOoMNpeaeneHHOCTb. HoO AOCTUrHYTb STOr0 MOXHO TOJIbKO MyTEM
nony4eHma nHdopmaumm. OTcioaa CTaHOBUTLCS CHO, YTO HEXMBBIE CUCTEMbI UMEIOT
TEHOEHLUMIO pa3BMBaATbCA MO HaAMpaB/lEHUIO K COCTOSHUIO MaKCUMallbHOMN
HEeyrnopsiA04YeHHOCTU, a XK1Bble 06/1a0atl0T CBOMCTBOM COMPOTUBIIEMOCTM NMPOLECCY
[e30praHn3aLmm n CTPEMSITCS K CHATUIO NMPOLLECCOB 3HTPOMNM3aLLMN.

Bonblioe 3HayeHne onsg Teopum CUCTEM MMeeT pa3paboTtaHHoe BuHepom B
pamMkax KMOepHeTukM y4eHue 00 oOpaTHbIX CBA3AX, PEryNNPYOLWNX PEXUM
OYHKUMOHMPOBaHUA cuctem. [Jeno B TOM, YTO YNpaBAsiOWMiA MEXaHM3M OCHOBaH Ha
NPUHUMMNE Nogayn BbIXOLHOrO curHana obpatHo Ha Bxop cucTtembl. CyliecTByeT
MoJsiIoXXuTesibHas 1 oTpulaTenbHasa oOpaTHas CBs3b. B nepBoM cnyyae COOTHOLLEHME
MeX[y BXOAHbIM /1 BbIXOAHbIM CUrHasaMm TakOBO, YTO C YBEJIMYEHWEM BXOOHOIO
CcurHana yBenuyMmBaeTCsl W BbIXOOHOM curHan. Bo BTOpom cnyyae npu yBenn4yeHuu
BXOJHOrO CuUrHana npouCXOAmMT YMeEHbLUEHNE BbIXOAHOrO curHana. MNonoxmntenbHas
obpaTHas cBsA3b 0OLIYHO NPUBOAUT K HEYCTOMYMBBIM COCTOSIHUSIM CUCTEMbI, TOTFAA Kak
oTpuuaTenbHas obpaTtHas CBA3b MO3BONSET 006ecneynTb YyCTOMYMBOE ynpaBieHne
CUCTEMON. YCNOBUSA YCTOMYMBOIO U HEYCTOMYMBOrO yrnpaBfieHUs NocpencTBOM
NONOXWUTENBHOW N OTPULLATENBLHOW 0OpaTHOI CBA3M NonyvyeHbl BuHepom
MaTemMaTM4eckuMmn MeTo4amMm 1 Nexar B OCHOBE TEOPUN aBTOMATUYECKOro YrpaBieHns
60nbLINMYK CUCTEMAMU.

B 3aknioyeHune, oueHmBasa caoenaHHoe A.borpaHoBbiM, J1.doH BepTanaHdwu,
H.BuHepoM MOXHO C NMOJIHbIM OCHOBaHMEM YTBEPXAATb, YTO Gnarogaps ux pabotam
Obina OTKpbITa HOBasi CTpaHMLLA B MO3HABaTeNbHOM npoLiecce. Vimu 6bina noarotoeneHa
noysa n obecnevyeH nepexon OT U3YYEHUSA OTOEJIbHbIX CTOPOH OOBLEKTOB K WX
LLeNOCTHOMY MCCNEea0BaHMIO, CO30aHMI0 PyHAAMEHTANIbHbIX OCHOB TEOPUN CUCTEM.

1.3. MpeomeT n copgepxaHve obLieil Teopun cuctem

CoBpemMeHHas Hayka oTimyaeTcs 6oraTtcTBOM M pa3HooOpas3vemM NoaxonoB K
NMOHMMaHMIO CMbicna obLlein Teopun cuctem. B aToM Bonpoce CyLLEeCTBYET OYeHb
MHOIro MHeHwuii. Mpexae BCero HeKOTopoe HemoyMeHue, KOTopoe HeoOXoaAnMo
NPOSICHNTb, MOXET BbI3blBaTb CYLLECTBOBaHME ABYX TEPMUHOB “0bLLas Teopus cuctem”
1 “Teopus obLLel cuctembl”. XoTs NOCNeAHUA TEPMUH yNoTpebnaeTcs KpanHe peaKo,
OH TpebyeT BbIpaXeHUs1 OTHOLLEHUS K HEMY, MO0 BO MHOIOM NpenonpenenseT BeCb
X0, fanbHeNWnx paccyxaeHnin. Ero nporncxoxneHne HEKOTOPbIE YYeHbIE CBA3bIBAIOT
C HeJopasyMeHMEM, CBA3aHHbIM C HEBEPHbLIM NEPEBOAOM Ha aHMIMNCKNI A3bIK OOHOM
13 pabot J1.doH BepTtanaHdu. B aHrnniickom BapraHTe OHO NPO3ByYaso kak “Teopus
obuei cnctembl”. HECMOTPS Ha TO, YTO 3TO CNYYUNOCH NNLLBL OAHAXObl, CAM TEPMUH
NOJTy4nsT HEKOTOPOE PACNPOCTPAHEHME B HAy4HOW nuTepatype. Ero yasBMmMoCTb COCTOUT
B TOM, 4YTO OOLLMX CUCTEM Kak TaKkOBbIX He cyuiecTByeT. Kaxaas ns Hux obpasoBaHa

1 BuHep H. KnubepHeTuika, uam yrpaBieHue v CBsi3b B XMBOTHOM v MalumHe. M., 1983. C. 56.
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CBOWM MHOXECTBOM U IBNSIETCHA KOHKPETHON. [109TOMY Npu TakoM Noaxone TepsaeTca
cam npegmMmeTt Teopuu. B To xe Bpems, BnosHe ynotpebumMo u npuemnemo
MCNoNb30BaHME TepMuHa “obuias Teopus cucteMm”. PasayMHO roBOpUTb O HaIMynuu
obuero KkoMnnekca B3rnsga0B, NpeacTaBieHuii, Naen, HanpaB/ieHHbIX HA TONIKOBaHME
1N 0ObACHEHME LIeNOCTHBIX 0OBbEKTOB peanbHOro Mmpa.

CyLLEeCTBYET 1 TOUKA 3PEHMS, COrNIACHO KOTOPO “TEOPUA CUCTEM ... OTHOCUTCS K
4YMCNY HECOCTOSIBLLUMXCS HayK”'. OTOT TE3UC OCHOBLIBAETCS HA TOM, YTO TEOPUSA CUCTEM
CTPOUTCS 1 ONMPAETCS HA BbIBObI M1 METOAbI PA3/INYHBIX HAYK: MAaTEMaTUYECKOro aHaIn3a,
knbepHeTukun, Teopumn rpacdos n apyrux. OgHako, N3BECTHO, 4TO Nobas HayyHas
oncumnnmHa dopmmupyeTcs Ha 6a3e yxke MMEIOLLIMXCS TEOPETUHECKMX KoHUenuumi. ObLas
TEOpUs CUCTEM BbICTYNAET B KQYECTBE CAMOCTOATENbHOM HAYYHOW ANCLMIMIINHBI yXe
NnoToMy, 4TO, Kak OyaeT nokasaHo B AasibHENLLEM, UMEET CBOI NpeaMeT, COOCTBEHHYIO
METOAOJOrMI0 1 CBOV MEeTOAbl MO3HaHWS. [Ipyroe Aeno, 4To LeIOCTHOE UCCNefoBaHme
00beKTOB TPEBYET akKTMBHOIO MCMOb30BaHMS 3HAHWI N3 CaMblX Pa3NyHbIX 06acTei.
B cBA3K ¢ 3T1M 06LLas TeEOpPUst CUCTEM He NMPOCTO OMNMPAETCS Ha pPas/iNyHble Hayku, a
06beanHaeT, CUHTE3NPYET, MHTErpupyeT 1x B cebe. B aToM nnaHe nepBoit 1 rnaBHOM
0COOEHHOCTbIO 3TOM TEOPUN ABNSIETCS €€ MEXONCLUMMIMHAPHLI xapakTep.

Onpepensas npegMeT o6LLen TEOpUM CUCTEM, PA3NINYHBIE HAYYHbIE LLKOJbI BUAAT
€ro B HeOAMHaKOBOM cBeTe. Tak, N3BECTHbIN aMEepPUKAHCKUIA ydYeHbld . BaH [vr
orpaHu4MBaeT ero Bonpocamm “CTpyKTypbl, MOBEAEHUS, MPOLLecca, B3aMMOLAENCTBUS,
HasHayeHus 1 T.n.”2, Tlo cyTu, Kak OH NPU3HAETCS caMm, NPEAMET 3TOM TEOPUN CBOAUTCS
K MPOEKTMPOBaAHUIO cuctemM. B gaHHOM cnyyae oTMeYaeTcs TOJIbKO O4Ha ero
npaxkTU4yeckn-nNpuknagHag CTOPOHa W HanpaBieHHOCTb. BO3HMKaeT onpeneneHHbIN
napagokc: obuwasa Teopuss CUCTEM NPU3HAETCH, HO ee eaMHON TeopeTU4eckomn
KOHUEenuuu He cylecTsyeT. OHa 0Kka3biBaeTCA PAaCTBOPEHHOM BO MHOXECTBE METO0B,
NPUMEHSEMBIX A1 aHann3a KOHKPETHbIX CUCTEMHbIX OObEKTOB.

3HaunTenbHO 6onee NPOAYKTMBHLIM SBASIETCS MOUCK NOAXOAOB K BblAENEHUIO
npeamMeTa obLLeil TEOPUM CUCTEM B JIMLLE ONPEAENIEHHONO Kiacca LENOCTHbIX 0ObEKTOB,
MX CYLLIHOCTHbIX CBOMCTB 1 3aKOHOB. HO 1 Ha 3TOM NyTK MMEETCS HeMano NOABOOHbIX
KaMHel. OaHa 13 Hanbonee CNOXHbIX NPOBEM - 3TO NMPOBEMA COOTHOLLEHUS MexXay
CUCTEMHbBIMW UCCNea0BaHNAMUN 1 06LLLEen Teopum cuctem. OT TOro, kak oHa paspeLlaeTcs
BO MHOIOM 3aBUCUT U OMNpeaeneHne npeamera. PasBmBas CUCTEMHYIO KOHLEMLUMIO,
M3BECTHbI OTEYECTBEHHBIN crieumanncT B aToli obnactu B.H.CagoBckuii ucxogut ns
nonoxeHns o Tom, 4to OTC gaBnNAeTCa NUWb COCTABHOW YacCTbl0 CUCTEMHbIX
1ccnenoBaHuii. B Takol nHTepnpeTaummv npeagMeTom obLet Teopun CUCTEM CTAHOBUTCS
OrpaHUYEHHbIN Kpyr Npob6nem, CBA3aAHHbIX C BblAENIEHWEM CUCTEM B KayeCcTBe
CaMOCTOSATENbHbIX 0ObLEKTOB, YKa3aHMEM UX CBOMCTB 1 NPU3HAKOB, Knaccudukaumen.
Ho npu aTom M3 Hero HeoGOCHOBAHHO M3bIMAKTCH METOO0N0rMs U MeToauka
nccnegoBaHng LENOCTHbIX MPOLLECCOB U SBAEHUIA.

MpeacTaBnaeTcs, 4TO B LLMPOKOM CMbIC/E C/I0OBA NpeaMeT 00LLen Teopun CUCTEM
COCTaBNSAIOT 3aKOHOMEPHOCTU, MPUHLUMABI U METOAbl, XapakTepuayluwmne
DYHKUMOHMPOBAHWE, CTPYKTYPY M PasBUTUE LENOCTHLIX 0OBbEKTOB peasibHOro Mupa.
Takoe NOHUMaHMe npegmMeTa C OOHOW CTOPOHbI, OAHOBPEMEHHO pacLIMpseT u
KOHKPETU3NPYEeT ero, a C APYron, CHUMAeT LEeNbln psg HEONpPeaesneHHOCTEN n
HesCHOCTen. Hanpumep, NornMyeckn HEMOHATHO U TPYOHO OObSCHUMO, KOrga aBTop
TpakTyeT npeameT OTC Tosbko kKak 060CHOBaHME CUCTEMHOCTU MPOLIecca Unn SBEHNS,
HO NMpPY 3TOM BbLIXOOUT JaNieko 3a ero pamku, paccmMaTpuBasg COOCTBEHHO MPOLECC UX
LIe/IOCTHOr 0 No3HaHus. [NpeanoXeHHbIn BapuaHT ycTpaHaeT Metamopdo3bl Noao6HOro
poaa.

CopepxaHue obuienn Teopum CUCTEM MOXET ObiTb PACCMOTPEHO 4epe3 ee
BHYTPEHHEe CTpoeHue, GyHKuuM n TeHgeHummn passutusa. CtpyktypHo OTC coctout

' Mowicees H.Y. Textonorvs boraarosa u COoBpPEeMeHHbIe nepcrekTyBbl. Borpockl ¢punocopum. M., 1995, N8. C 9.
2 /JDx.BaH ['vr. MpuvknaaHas o6Luas Teopums cuctem. M., 1981. 4.1. C.11.
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M3 ABYX OCHOBHbIX YaCTel: CUCTEMOIOINMMN U CUCTEMHbBIX UCCNEA0BAHNINA.

Cuctemosnorna npencraenseT cobon crneunduryeckoe HarnpasneHne obuien
TEOPUM CUCTEM, KOTOPOE 3aHMMAETCs LIe/IOCTHbIMN 0ObeKkTamMu, NpeacTaBieHHbIMN B
KayecTBe 00bekTa No3HaHus. Ee 0CHOBHbIMM 3aaa4amu ABNSOTCA:

- NpencTaBfeHNe KOHKPETHbIX MPOLECCOB U ABIEHU B KQYECTBE CUCTEM,;

- 000CHOBaHME HaNMYUs OrnpeaeNieHHbIX CUCTEMHbIX MPU3HAKOB Y KOHKPETHbIX
00BbEKTOB;

- onpeneneHne cuctemoobpasyuwmx GakTopoB As Pa3NMNYHbIX LLeNOCTHbIX
obpa3oBaHui;

- TMNU3aums 1 Knaccubukaums CUCTEM Mo ONPEeAENEHHbIM OCHOBaHNSAM 1 ONUcaHne
0COBEHHOCTEN PasNNYHbIX UX BUOOB;

- cocTaBneHne o06006LLEHHbIX MoAenen KOHKPETHbIX CUCTEMHbIX 06pa30BaHWIA.

CnepoBaTesnibHO, cUcTeEMONOrusa coctaBnseT nuib Yactb OTC. OHa oTpaxaeT Ty
€e CTOPOHY, KOTOpas BblpaxaeT YY4EHME O CUCTEMAX KakK CIIOXHbIX U LENOCTHbIX
ob6pasoBaHuax. OHa Npu3BaHa BbIICHUTb WX CYLLHOCTb, COAEP>XXaHWe, OCHOBHbIE
npu3Haku, ceoricTea u T.4. CucTemMonorvs oTBe4aeT Ha Takme BONPOCHI kak: YTo Takoe
cuctema? Kakme o06bekTbl MOryT ObiTb OTHECEHbI K CUCTEMHbIM? Yem obycnoBneHa
LLeIOCTHOCTb TOro UAM Apyroro npouecca? u 1.n. Ho oHa He naeT OTBeTa Ha BOMpPOC:
Kak nnu kaknm 06pa3om O0/MKHbI N3y4aTbCs CUCTEMBI? STOT BOMPOC YXXe aapecoBaH
K CUCTEMHbBIM UCCNEA0BAHUSAM.

B camMOM TOYHOM CMbIC/IE CUCTEMHOE MUCciegoBaHune npeacTaBnseT cobomn
Hay4HbIi npouecc BbipabOTKM HOBbIX Hay4YHbIX 3HAHWW, OAWH M3 BUOOB
no3HaBaTeNbHOMW AEATENbHOCTU, XapakTepusyruwmninca o0O6bekKTUBHOCTLIO,
BOCMPON3BOAMMOCTbIO, 40KA3aTe/IbHOCTbIO 1 TOYHOCTbIO. OHO Ba3npyeTcs Ha caMbiX
pas3nnyHbIX NpUHUMMNAxX, MeTodax, CPencTBax M npuemax. ITo MccnenoBaHue
cneundmryHO No CBOEN CyTn 1 coaepxanHnio. OHO SBNAETCA OOHOM N3 Pa3HOBUOHOCTEN
NO3HaBaTENbHOIO NMPOLECCa, MMEIOLLIEN LIENBIO TAKYIO Er0 OpraHn3aumio, Npu KOTOpon
Obl 06ecneynBanoch LENOCTHOE U3yyeHne oObekTa 1 noslydeHne B KOHEYHOM UTore
ero mHterpatneHon mogenu. OTcioga BbITEKAOT M OCHOBHbIE 334a4M CUCTEMHOIO
nccnenoBaHus 06bekToB. K MX Yncny OTHOCATCS:

- paspaboTka OpraHuU3auMOHHbIX Npoueayp MO3HaBaTeNIbHOroO npoLlecca,
obecneunBatoLLLero nosly4eHne LenoCTHOro 3HaHUS;

- OCYyLLUECTB/IeHMe noadopa B Kaxa0M KOHKPETHOM cllydae Takoro Habopa MeToa0B,
KOTOPbLIA Obl MO3BONA MOJIY4UTb MHTErPaTUBHYIO KapTUHY (GYHKLMOHMPOBAHUS ”
pa3BuTUSA 06bEKTA;

- COCTaB/lEHNE anropuTMa No3HaBaTENbHOIro NpoLecca, AalLero BO3MOXHOCTb
BCECTOPOHHE NCCNeaoBaTb CUCTEMY.

CucTteMHble nccnenoBaHus 6as3npyoTcsa Ha COOTBETCTBYIOLLEN METOO0/10ruu,
MEeTOAMNYECKNX OCHOBAX M CUCTEMOTEXHMKE. OHM ONPenensaoT BECb MPOLECC NO3HAHUS
0OBLEKTOB U SBNEHUI, MMELWMX CUCTEMHYIO npupody. OT HUX HanpsMylo 3aBUCUT
0OBbEKTUBHOCTb, JOCTOBEPHOCTb M TOYHOCTb MOSTYYEHHbIX 3HAHUIA.

dyHoameHTOM 00Lel Teopun CUCTEM U CUCTEMHbIX UCCNeLoBaHni aBaseTcs
meToponorua. OHa npeacraBieHa KOMMIEKCOM NPUHLIMMNOB 1 CNOCOO0B NOCTPOEHUS
M opraHm3auum TeOPETUYECKON U NPaKTUYECKON AEeATEeNbHOCTU, HanpaB/IEHHOW Ha
LEeNOCTHOE W3Yy4YEeHUE peasbHbiX MNPOLECCOB U SHBAEHUN OKpyXaloLwen
nencTBUTENbHOCTU. OTAMYUTENbHASA YepTa CUCTEMHOW METOA0NOINM COCTOUT B TOM,
YTO OHa CBSA3blBAeT BOEOWUHO ChneuuanbHble 3HAHUA O Pa3HOPOAHbLIX W
pa3HOMOPSAKOBLIX NpeaMeTax, COCTaBAAWMX CUCTEMY, B eanHoe uenoe. OHa
COCTaBSET NOHATUIAHO-KaTEropmnasnbHbIi kapkac o0bLLEel TEOpUM CUCTEM, BKITIOYAET B
ce0s1 3aKOHbI 1 3aKOHOMEPHOCTU CTPYKTYPbI 1 GYHKUMOHNPOBAaHUS, @ TakKe pasBuTus
CNOXHOOPraHM30BaHHbIX 0OBLEKTOB, AENCTBYIOLLME NPUYMHHO-CNEACTBEHHbLIE CBA3MU
11 OTHOLUEHUS, PACKPbIBAET BHYTPEHHNE MEXaHN3Mbl B3aVMOLENCTBMSI KOMMOHEHTOB
CUCTEMBbI, €€ CBS3WN C BHELLHMM MUPOM.

MeToanyeckme OCHOBbI CUCTEMHOIO WUCCNenoBaHUSa MNpencTaBfiEHbI
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COBOKYMHOCTbIO METOA0B 1 aITOPUTMOB TEOPETUYECKOIrO 1 MPAKTUYECKOr0 OCBOEHMS
CUCTEMHbIX 00bekTOB. MeToAbl BblpaXeHbl B OMPeAENeHHbIX npuemMax, npasunax,
npolenypax, NPUMeHsiEMbIX B MO3HaBaTeNIbLHOM npouecce. K HacToswemMy BpeMeHn
HaKOMJIEH O4YeHb OONbLUOIN apceHan MCMoJsib3yeEMbIX B CUCTEMHbIX UCCNEeA0BaHUSX
METO[0B, KOTOpPble MOTYT ObITb NOAPa3aeNneHbl Ha 00LLeHayYHbIe 1 YacTHble. K nepBbiM
M3 HUX OTHOCATCS MEeTOoObl aHanM3a U CUHTEe3a, MHAYKUMM U OeOyKUUU, CPaBHEHNS,
conocTaBneHuns, aHanorum u apyrue. Ko BTOpbiM NpuUHaanexuT Bce MHoroobpasue
METOA0B KOHKPETHbIX HayYHbIX AUCLMMINH, KOTOPbIE HAXOOAT CBOE MPUMEHEHME B
CUCTEMHOM MO3HAHUM KOHKPETHbLIX 00BEKTOB. ANrOPUTM UCCIIEA0BaHMS onpenenseT
nocnenoBaTesibHOCTb BbIMOMHEHUA ONPeAesieHHbIX npouenyp u onepauuin,
obecneymBawLmMx CO34aHNE LENOCTHOW MoAenun udydyaemoro sneHus. OH
XapaKTepn3yeT OCHOBHbIE 3Tarbl U LWarn, otobpaxatoLme OBUXKEHME NO3HABATENBHOIO
rnpouecca OT ero Ha4yanbHOM TOYKN A0 KOHEYHOM . MeToabl 1 anropuUTMbl HAXOAATCH B
Hepas3pbIBHOW CBA3M Apyr C Apyrom. Kaxaomy uccnenoBaTtenbCkoMy aTany
COOTBETCTBYET CBOSI COBOKYMHOCTb MeToAoB. [lpaBunbHasg n 4eTKO onpeaesieHHas
nocnenoBaTesibHOCTb MO3HABATENbHbBIX ONepaLi, COHETAOLLASACS C BEPHO N30PaHHbIMU
MeTonamu, obecneymBaeT Hay4yHyl0 AOCTOBEPHOCTb W TOYHOCTb MOJNYYEHHbIX
pesynbLTaToB UCCNeN0BaHMS.

CucteMoTexHuKa OXBaTbiBaeT NpobsieMbl NMPOEKTUPOBAHUS, CO34aHUS,
3KCnyaTaumm 1 UCMbITaHUS CIIOXHbIX cMcTeM. Bo MHOrom oHa 6a3upyeTcst Ha akTUBHOM
NPYIMEHEHUM 3HAHUIN N3 Takux 0BnacTen kak Teopus BEPOSATHOCTU, KMOepHeTuka,
Teopus nHbopmMaumm, Teopusa urp 1 T.4. [ng CUCTEMOTEXHUKN XapakTEPHO TO, YTO OHA
Hanbonee 61M3KO NOOXOAUT K PELUEHWNIO KOHKPETHBLIX MPUKNAAHBLIX U NPaKTUHEeCKNX
npo6aeM, BOSHMKAIOLLMX B XO[€ CUCTEMHOIO UCC/IEA0BaHMS.

Hapsioy ¢ Hann4mem coBCTBEHHONM CTPYKTYpbl, 06LLas TeOpUs CUCTEM HECET B
cebe 60nblIYID HAayYHO-DYHKUMOHANbHY Harpysky. K coxaneHuio ee ponesas
CTOpOHa OnNMcaHa 3Ha4yuTeNnbHO MeHee OocHoBaTenbHO. B wumewwwmxcsa
HEMHOIMOYMCEHHbIX paboTax rno 3ToM NpobriemMe BbIAENSIOTCS €€ CaMble pasinyHble
dyHkunn. OQHO3HAYHOITO MHEHMS B 9TOM BOMPOCE HAa CErofHAWHWIA OEHb HEe
CNOXW0Chb. He BoaBasiCb B aHanu3 CyLLECTBYIOLMX NO3NLNIA, OTMETUM CreaytoLime
dyHKUUN 06LLEeil Teopun cUCTEM:

- OYHKUMS 06ecneyeHnst LLeNoCTHOrO No3HaHUs 0ObEKTOB;
- GYHKUMS CTaHOAPTU3aLUN TEPMUHONOTNN;

- onucartesnibHas QyHKUMS;

- 06bACHUTENbHAA PYHKUUS;

- NPOrHO3Hasa QYHKUNS.

MepBasa dyHKuMa nmeeT onpeaensiowee 3HadyeHne. OHa ykasblBaeT Ha MaBHYIO
0COOEHHOCTb O0LLE Teopun CUCTEM, CBABAHHYIO C TEM, YTO B OT/INYUM OT
aHaNUTUYeCKKX Noaxo00B, UMEIOLLMX CBOEN LIENbIO NOJTyYeHMEe 3HaHNI 06 OTAENbHbIX
CBOICTBax NPeAMETOB, 3Ta TEOPUS BbINOJIHAET 0ObEANHUTENBHYIO, CBA3YIOLLYIO POJib
B HayyHOM Mo3HaHuu. Ee uenb - cBefeHue Pa3pO3HEHHbIX M PA3HOKAYECTBEHHbIX
3HaHUIN 06 00bekTe, MOSyYEeHHbIX Pa3nMYHbIMKM HaykamMu, B OA4HY O0OOOLLEHHYIO
KapTuHy. Bnarogaps NPYMEHeHMIO ee METOLOOMMN BbICTPAMBAETCS CNOXHAsA Lenoyka
nepexona oT 3HaHUs 00 OTAENbHbIX YaCTAX CUCTEMHOro o6bekTa K MosyyYyeHuio
LLeSIOCTHBIX NpeacTaBneHnii o Hem. PedynbTaTt ncnosnb3oBaHns o6LLE TEOPUN CUCTEM
- CO30aHne UHTEerpaTuBHbIX MoAener. B 8TOM HaxoouT CBOE BOMJIOLLEHME B XMU3Hb
06bekTMBHas obLlecTBeHHas NOTPeOHOCTb B MHTerpauumn, Bce 6osiee ycunmeatoLeics
ondoepeHumnauLmm n cneunannsaumm 3HaH1M 0 COXHOOPraHN30BaHHbIX NpoLeccax
1 SBNEHUSIX.

DYHKUMA cTaHpapPTU3auMn TEPMUHOJIONMU BbITEKAET U3 CYLLLECTBYIOLLErO B
npupoae n obLiecTee n3omopdmnama n aBnaeTca CneacTeBMeM paspyLueHns 6apbepoB
MeXay 3HaHUSIMW Ha Pa3HbIX CUCTEMHbIX YPOBHSIX, MEXAY PasnnNYHbIMU AUCUNNINHAMU,
Mexnay pasHbiMu Tunamum cuctem. OHa cnocob6CTBYET YHUDUKALUM MOHATUNHO-
KaTeropmnanbHOro annapara, NnepeHeCceHns ero U3 OOHNX Hay4YHbIX AUCUUMIVH B OPYr/e.
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Benuka ponb 310 PyHKUMN B 0O bEONHEHUN TEOPUN U MPAKTUKN, UHTYULMX U ONbiTa
B €AMHOE CPeACTBO UCCNeAOBaHUS.

Cnepnytowein gyHkLMeN 06LLE TEOPUM CUCTEM SBNSETCS ONUCAaHUE CUCTEMHOIO
o6bekTa. B xooe Hero oukCUpyoTCs OaHHble 9KCNEePUMEHTOB 1 HabnoaeHui. Mpu
39TOM OCYLLECTBASIOTCS PUKCaALMN CTPYKTYPHBLIX KOMMIOHEHTOB CUCTEMBbI, UX CBA3EN U
OTHOLUEHWI, ONPEAENEHHbIX CBOUCTB Lenoro. OnucaHne npon3BoauTca Kak nyTem
00ObIYHOrO A3blKa, Tak 1 creynanbHbIMU CPEeACTBAMUN, COCTABSIOLLMMU A3bIKU HAYKK
(cvmBoONbIl, MaTpULbl, rpadukn, Gopmynbl, Tabnuupl 1 T.4.). B 60NbWNHCTBE CryyYaeB
peanusaums 3Toi GyHKUMN CBA3aHa C NoJlydeHnem 3HaHui 06 nccneayemom BNeHum,
KOoTopble 06ecneynBaloT Nepexos K TeopeTnyeckum o600LLEHNAM.

DyHKLMS onmncaHrs No CYLLECTBY SBASIETCS Npentoaneli K GyHKUUU 06bACHEHUS,
npeaHasHa4YeHHOoM A1 PACKPbITUS CYLLLHOCTHbIX XapakTepUCTUK N3y4aemMoro oobekTa.
OnucaHne ocyLLEeCTBASETCS NOCPEACTBOM NMOCTUXEHNS 3aKOHOMEPHOCTEN CTPYKTYPbI,
GYHKUMOHNPOBAHUA U Pa3BUTUA CUCTEM, BbIABJIEHUSA TeX CBA3EM U OTHOLLUEHUN,
KOTOPbIE ONPefenioT UX CYLLHOCTb. B Hayke LUMPOKO NCMOoMb3yoTCsA Takne ero GopMbl
KaK YCTaHOBJIEHME MPUYUHHBIX, FEHETUYECKNX, DYHKLMOHANBbHbBIX 1 OPYrMX CBA3EN
MeXay OObACHAEMbIM O0ObEeKTOM U PSAOM YCNoBUIA, GakTOpoB U 0OCTOATENLCTB.
OcHoBaHMeM Oasl onMcaHuii MOryT BbICTynaTb OOLWME KaTeropuasbHble CXEMbI,
oTpaxaroLime pasinyHble B3aMMOOEeNCTBUA U 3aBUCUMOCTHW. [1pouecchl onvcaHng B
o0Lei Teopun CUCTEM HE CBOAATCS K MPOCTOMY NoABeAeHMIO 0O6bekTa nog, ToT unm
VHOW 3aKOH, a npeanonaratT BBeAeHME NMPOMEXYTOYHbIX KOMMOHEHTOB 3HAHUS U
YTOYHEHME YCNOBUI U NPEeanoChIIoK.

DyHKUMSA ONMcaHUs OpraHMYeckn cesi3aHa C MPOrHO3HOW ¢hyHKUuue ooLwiei
Teopun cuctem. CmbICn 9TON DYHKUMN CBOAUTCS K YCTAHOBIEHUIO BEPOATHOCTU
CY>XAEHUI 0 COCTOSIHUM CUCTEMBI B ByayuLieM. [TPOrHO3HbIE OLLEHKM OCYLLLECTBASIOTCS
ABYMsI FrpynnamMu MeTOA0B: pakTorpaduyecKMmMm 1 3KCrnepTHbIMU. [1pn nx NnpyuMeHeHnmn
OCYLLLECTBNSIETCS aHaNn3 M3MEHEHUS BO BPEMEHWU COCTOSIHWIA pa3HOoOpasHbIX
CTPYKTYPHbIX KOMMOHEHTOB CUCTEMbI U UX BAUAHUSA Ha Hee. OCHOBHbIMK 3Tanamu
NnporHo3a ABNAITCH aHaIn3 UCXOLOHOW MOLENN, OCYLLEeCTBIEHNE MOUCKOBOrO U
HOPMAaTUBHOIO NPOrHO3MPOBAHUSA N COCTaBJIEHNE U OLEeHKa MPOrHOCTUYECKON Mogenn.
OpHoNn M3 GOPM MPaAKTUHECKOro MPUMEHEHUS MPOTrHO3MPOBAHUSA ABAAIOTCS
niaHMpoBaHue, COCTaBEeHNE NPorpamMm, NPOEKTUPOBAHWE, YNpaBneHne n 1.4,

OO0Lasa Teopust CUCTEM SABNSETCHA HAYKOW He CTOSLLEel Ha MecTe, a MOCTOSIHHO
passuBawowerncda. TeHOeHUMN ee pas3BUTUS B COBPEMEHHbIX YCJ/IOBUAX
NPOCMaTpMBalOTCS MO HECKOSIbKUM HarnpasfneHusm. lepBoe 13 HUX - 3TO Teopusa
XXEeCTKUX CUCTEM. Takoe Has3BaHWE OHWU MNONYYUNU N3-3a BIAUAHUA PU3NKO-
MaTemMaTM4eCkux Hayk. OTU CUCTEMbl MMEIOT MPOYHbIE N YCTOWYMBbBIE CBA3U U
OoTHowWeHus. Nx aHanna TpebyeT CTPOrmMx KONMMYECTBEHHbIX NMocTpoeHuin. OCHOBOM
nocnefHnx 9BN9eTCa AeOyKTUBHbBIA METOL MU TOYHO ONpeesieHHbIe npasuia OeCTBUi
1 nokKasatensbcTB. B aToM cnyyae, Kak npaBuiio, peyb naeT 0 HeXnBon npupoge. B To
Xe BpeMs, MatemaTtnieckne MeToabl Bce OO0sbLUe MPOHMKAKT U B Apyrve obnactu.
Takol Nnoaxon peannsoBaH, K MpUMepy, B psae pasaenioB 9KOHOMUYECKON TEOPUN.

BTopoe HanpaeneHue - 3To Teopus MArkux cucrtem. Cnuctemsl nogo6HOro poaa
paccmaTpmBalOTCd Kak 4acTb MUPO34aHus, BOCNPUHMMAEMas Kak efuHoe Lenoe,
KOTOpble CMOCOOHbI COXPaHATb CBOK CYLLHOCTb, HECMOTPS HAa WU3MEHEeHUs,
npoucxogsduwme B Hen. Markme cucTtemMbl MOTyT afanTMpoBaTbCs K YCIIOBUAM
OKpY>KaloLLIEel Cpebl, COXPaHSs NPy 3TOM CBOU XapakTepHble 0co0eHHOCTU. ConHeyHas
CUCTEMA, UCTOKN PEKU, CEMbS, MYENUHbIN ynen, CTpaHa, Hauus, npeanpusatme - Bce
3TO CUCTEMBbI, COCTaBFOWME 3NIEMEHTbl KOTOPbLIX NOABEPratnTCd NMOCTOAHHbLIM
n3MeHeHnsM. CUCTEMbI, OTHOCSLLMECS K MSATKMM, MUMEIOT COOCTBEHHYIO CTPYKTYpY,
pearvpyioT Ha BHELLUHME BO3LENCTBUSA, HO MNPU 3TOM COXPAHSAIOT CBOIO BHYTPEHHIO
CYLLIHOCTb 1 CMOCOBHOCTb K GYHKLIMOHMPOBAHMWIO U Pa3BUTUIO.

TpeTbe HanpaBneHne NPeacTaBleHO Teopuei camoopraHu3aumm. 1o HoBas
pasBMBatoLLAACs napagmrma NccrnenoBsaHns, Kotopag ceBs3aHa C Le/IoCTHbIMU acrnekTamMmm
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cucteM. o HEKOTOPbLIM OLEHKaM OHa SBMSIETCA CaMbliM PEBOJIIOLMOHUINPYIOLLVM
noaxonom ans obuweir Teopun cuctem. Nod camMoopraHu3yWMMNCS cucTteMmamm
noapasymMmeBaloT CaMOBOCCTaHaBNMBAKOLIMECH CUCTEMbI, B KOTOPbIX PE3YNbTaToOM
aBngeTca cama cuctema. K HUM OTHOCATCS BCe XMBble cucTeMbl. OHU MOCTOSIHHO
CcaMO0BHOBNAOTCA NocpencTBOM oOMeHa BELLEeCTB M 9HEpPrum, nony4yaemMon B
pesynbTate B3aUMOOENCTBUS C BHELLUHEN cpedon. [ANnsg HMX xapakTepHO TO, 4YTO OHWU
noaaepPXMBaOT HEM3MEHHOCTb CBOENM BHYTPEHHEWN OpraHu3auuu, Oonyckasi TemM He
MEHEee BPEMEHHbIe M NPOCTPAHCTBEHHbIE MBMEHEHUSA CBOEN CTPYKTYypPbl. IATU
n3MeHeHns oOyCNoOBAMBAIOT Cepbe3Hble crneunduyeckme MOMEHTbl B UX
nccnenoBaHum, TpebyoT NPUMEHEHUS HOBbIX MPUHLMMOB M MOAXOA0B K X U3YYEHUIO.

Bbile obpaljanocb BHMMaHME Ha TO, 4TO obOLlas Teopust cMCTeEM BOMpPaeT B
cebsa 3HaHUS M3 PasfiIMyHbIX HAyYHbIX OUCUMMAMH. B cBA3M C 3TUM BO3HUKaET
noTpebHOCTb Pa3BUTUSA A3biKa, MOHATUIAHO-KaTeropuanbHOro annapara obLuen Teopumn
CUCTEM, KOTOPbIMA MOCTOSIHHO MOMOJIHAETCA HOBOW TepMUHoNornen. N3secTHo, 4Tto
M3y4YeHne CUCTEM MPOUCXOOUT Ha Makpo- U MUKPOYPOBHSAX. Ho aTo Takke Tpebyet
00beoMHEHNA 3HAHUI U3 pas3nnyHbix obnacTteii. MaTtemaTmyeckme MeTOoAabl
MOZENMPOBAHNS N MPOEKTUPOBAHWS CUCTEM YCMELLUHO MPUMEHSIOTCS HA MUKPOYPOBHE.
Ho oHu He cpabaTbiBalOT UM B OONbLUMHCTBE Clly4aeB OKa3blBAOTCS HEMPUIOAHbIMU
ON9 aHanm3a Ha MakpoypOBHE, HA KOTOPOM MHOrMe 3ajadn He nognaktTcs
dopmanusaumn. B aToM cnyyae akTMBHO npuberaroT Oas BbIACHEHUS MPUYUHHO-
CNnenCcTBEHHbIX CBS3el 1 3aBMCUMOCTEN K PnnocodCcKoin MeToa010rMmu, NCNoJsib3ytoT
ee NpuHUMnbl 1 MeToabl. B nocnenHee BpemMs afis onvcaHust U 00bICHEHNS CUCTEMHbIX
NpoLLEecCcoB 1 ABNEHUI BCe Yalle o6palalTcs He TONbko K GUNOCOPCKUM U
MaTeMaTMyeckmm MeTodam, HO U K S3HAHNAM PUINKU, XUMUKN, ECTECTBEHHbIX 1 OPYrUX
Hayk. CerogHst MOXHO yTBepXaaTb, YTO 00Llas Teopus CUCTEM pa3BMBAETCS HE MPOCTO
B HanpaBJIEHNWN YCUNIEHNS CBA3EN C APYrMMM OAMCUMNINHAMM, a NpuobpeTaeT xapakTep
UHTerpupyioweim Haykum, obnapgaiouieii cobCTBEHHOW MeTomonornen u
MaTemMaTU4YeCKUM annapaToMm.

B coBpemeHHOM pa3sutum OTC BCe OTHETIMBEE MPOSABASETCA 3aBUCMMOCTb
AMMNUPUYECKNX U MPUKIAAHBIX BOMNPOCOB OT 3TUYECKUX acnekToB. PaspaboTymku
KOHKPETHOW CUCTEMbI A0/MKHbl YYUTbIBATb BO3MOXHbIE MOCNEACTBUA CO3OaBaEMbIX
nmun cuctem. OHM 0653aHbl OLEHMBATbL BO3OENCTBUA U3MEHEHWNIA, NMPUBHOCUMbIX
CUCTEMOWN, Ha HacTosilee 1 Oyayllee Kak caMux CUCTEM, TakK U UX MOJSib30oBaTeNeN.
Jlioan cTposT HoBble 3aBOAbl U habpurkn, UBMEHSIIOT pycia pek, nepepadaTbiBaloT N1ec
B ApEBECUHY, Bymary - 1 BCe 3T0 3a4acTylo aenaetcs 6e3 O0/HKHOMo ydeTa X BIUSHUS
Ha kKAMMaT u aKkonoruto. MNoaTomy Ang Toro, 4tobbl ObITb XM3HECNOCOOHOW U
Xun3HeyTeepxxgatowen Haykor, OTC He MOXET HE OCHOBbLIBATLCS Ha ONPeaeNeHHbIX
3TMYecKuX npuHumunax. Moparnb CMCTEM CBA3aHa C TOW CUCTEMOM LIEHHOCTEN, KOTopast
OBUXeT pa3paboTyMKOM, U 3aBMCUT OT TOrO, Kak 3TW LEHHOCTWU COrnacyloTcs C
LLeHHOCTAMM NoJsib3oBaTeNs 1 noTpebutens. [JaHHbIN acnekT HeOTAENNM OT NPobnemMbl
OOCTUXEHUS €OMHOro U NMPUEMNEeMOro Ass BCEex B3rngnga Ha npakTtuyeckoe
1CMNob30BaHME CUCTEM. 3aKOHOMEPHO, YTO 3TUYECKAsd CTOPOHA CUCTEM 3aTparnBaeTt
BOMPOCHI OTBETCTBEHHOCTU YaCTHbIX NpeanpuHuUMaTenein n pykosoautTenen
rocygapCTBEHHbIX OopraHu3auunini 3a 6e30MacHOCTb NoAel, y4acTBYIOLWMUX B
npon3BOACTBE U NOTPebneHnm.

B coBpemeHHOM pa3BuTum vyenoseyectBa OTC nmeeT o4eHb B0MbLLIOE HayYHOe
1 npaktnyeckoe 3HaveHne. OHO nposiBNseT cebs B caMblX pasfinyHbiX chepax.
BHenpeHue cMcTeMHOM METOA0/I0rNN 1 ee METO0B B UCCNeA0BaHNE NPUHLIMNANbHbIM
obpa3om npeobpasoBano noaxonbl K NMo3HaBaTellbHOMY npoueccy. Ecnn
TpaauUNOHHbIE NOAXOAbl CBOAUAMN BECb 3TOT MPOLLECC K U3YYEHUIO CBOUCTB U
KOMIMOHEHTOB OOBEKTOB, TO CMCTEMHOCTb TPEOYET NX PACCMOTPEHUSA B €OMHCTBE U
MHOroo6pa3snm Bcex Pa3HOPOAHbIX U Pa3HOMOPSAKOBbLIX CBSA3EN U OTHOLLEHWIA, B UX
pasBUTUM N NMPOTUBOPEYMBOCTU. MocpencTBom 6onee rnydbokoro NPOHUKHOBEHUS B
CYLLIHOCTHbIE XapakTePUCTUKN SABIEHNS, YBESIMYEHUS OXBaTa €ro pasfinyHbiX CTOPOH
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MEHSeTCa U NpegMeT UCCNeaoBaHus, KOTOpbIA NpeactaeT B 6onee pacluMpeHHOM
BUae, BO BceM 6oratctBe M MHOroobpasmm CBOUX 4epT U CBOWCTB. CucteMHoe
nccnenoBaHue AOMOMHSAET aHan3 CTaTUCTUYECKMX MapaMeTPoB, N3yYaeMoro o0bekTa,
ero AMHaMUYeCKMMK Xapaktepuctmkamu. pu LenoCTHOM U3Yy4eHUU MPOLLECCOB U
SIBIEHMIA MOBbILWAETCSH OOLIHOCTb YAaCTHbIX 3aKOHOB MyTEM HaxOXAeHWs NoAoOHbIX
CTPYKTYpP (M30MOPDU3M) B CUCTEMAX HE3ABMCUMO OT TOrO, K KakMm AucuunianHam u
HaykamM OTHOCSITCS 3TM 3aKOHbI. [TpuMeHeHne CUCTEMHON MEeTOAoNorny NodyXaaeT K
NPUMEHEHNIO MaTEMATUHYECKNX METOL0B, aKTUBHOMY X BHEOPEHMIO JaxXe B Te chepbl
HAay4YHOro MO3HaHWS, roe COBEPLUEHHO HEeOABHO OHU CYUTAIMCb HEMPUMEHUMbIMU.
OTO NO3BONSET KOHKPETM3NPOBATbL CMbIC/T MHOMMX MPOLLECCOB N SIBNIEHUIA, PACKPbITh
MX HOBbIE FPaHU, MOBbLICUTb OOBLEKTUBHOCTb, TOYHOCTb U AOCTOBEPHOCTb MOSYYEHHbIX
3HAHWNA.

HeoueHnmoe 3HayveHne npnobpena obLias Teopms CUCTEM B pPeLIEHUN MHOMUX
npakTu4yecknx 3agady. BmecTte ¢ pa3BuTMEM YenoBEYECKOro 0OLLECTBA 3HAYUTENBHO
yBenmumnncs 06bem 1 CNOXHOCTb NpobaeM, KOTopble O0MKHbI OblTh paspelleHbl. Ho
coenartb 370 C MOMOLLBIO TPAALMOHHbBIX aHANIMTUYECKNX MOAX040B CTAHOBUTLCS MPOCTO
HEeBO3MOXHO. [519 pelieHns Bce OO0JbLIEro Ynucna npobnemM HyXHO LUMPOKOe none
3peHUst, KOTOPOE OXBaTbIBAET BECh CNEKTP NPOBEMbI, @ HE ero HeBObLLME OTAENbHbIE
yactn. Hembicnumo npencTaBuTb ce6e COBPEMEHHbIE MPOLECCHI yNpaBiieHus,
nnaHMpoBaHua 6e3 NPOYHOM OMnopbl HA CUCTEMHble MeToAbl. [puHATHe nboro
peLleHnsa CTPOUTCH Ha CUCTEME U3MEPEHUA N OLEHOK, Ha OCHOBAHUU KOTOPLIX
dopMMpYOTCS COOTBETCTBYIOLLME CTpaTerum, obecrnedmBatrope OOCTUXEHNE CUCTEMOM
YCTaHOBNEHHbIX Lienei. NMpumeHeHne NonoxeHuii obue Teopum CUCTEM NONOXUIO0
Havyano MOLE/IMPOBAHUIO CIIOXHbIX MPOLLECCOB U ABJIEHUNA, HA4YMHAA OT Takmx
KpynHomacwTabHbiXx kak rnobanbHble MUPOBbLIE MPOLECCH M 3akaH4yuBagd
MenbYanNMN GUINYECKUMU U XUMUYECKUMU YacTuuaMmn. C CUCTEMHbIX MO3ULUIA
paccMaTpuBaeTCs CEerogHsa 9KOHOMUYEecKas OesaTefNlbHOCTb, OUEHUBAETCH
9P PEKTUBHOCTb AEATENBHOCTU U Pa3BuUTUS GUpM 1 npeanpuatmin. Cnosom, Besae,
roe npuxoauTCcy CTankmBaTbCH C PeLleHneM CII0KHOM U LLeSIOCTHOM 3a4a4u, Ha MOMOLLb
4YenoBEKY NPUXOAUT CUCTEMHAS METOA0N0IUS.

CnepoBaTtenbHO, O0LWas Teopus CUCTEM - 3TO MEXAMCUMUMIMHAPHAs Hayka,
npu3BaHHas B LENOCTHOM BUAE MO3HaBaTb SBAEHUS OKpyxatouwero mupa. OHa
dopmmpoBanach B Te4eHne AJINTENbHOMO UCTOPUYECKOro Nepuoa, a ee nosiBieHne
SBUIOCb OTPaXeHMeM BO3HUKLIEN OOLWECTBEHHON MOTPEOHOCTU MO3HAHUSA HE
OTOENbHbIX CTOPOH NMPeaMEeTOB U SBMEHU, a CO3AaHus OOLWNX, NHTErpaTUBHbIX
npeacTaBNeHnn 0 HUX.

2. OCHOBbI CUCTEMOJIOI'MA

LleHTpanbHo kaTeropuein o6LLE TEOPUN CUCTEM ABNSIETCS KaTeropus “cuctembl”.
Ee cmbicn 1 copepXxaHue ganeko He MPOCTbl, Kak 9TO KaXeTcsl Ha MepBbl B3rnsag,.
VIMEHHO MO 3TOV NPUYMHE B HAyKe He YTUXAIOT CMOPbl O TOM, YTO O3HAYAET STO MOHATHE.
Ho 6e3 yTo4yHeHUs ero 3Ha4yeHusi CTaHOBATCSH OECCMbICTIEHHbIMU NOObIE MOMbLITKA
NPOHUKHYTL B TaHbl OTC. 3Ty 3apady u pewaet cuctemosiorus. OHa COCTaBNgaET Ty
YyacTb 00OLlell TeopuM CUCTEM, KOTOpasi NPeAcTaB/ieHa YYEHMEM O CUCTEMax Kak
ob6bekTax No3HaBaTesIbHOM AeaTeNbHOCTM YenoBeka. B kpyr ee npobnemaTunkn BXoauT
BbIICHEHME CYULHOCTU W COAepXaHus Kkateropum “cuctema”, BbIIBNEHUE
COOTBETCTBYIOLUMX MPU3HAKOB M CBOMCTB, Knaccubwukaums CUCTEM U Pafd Opyrux
npo6nem. O6 3TOM 1 NOMAET peyb B AAHHOM pasaene.

2.1. Kateropus cuctembl, ee CBOMCTBA U NMPU3HaKU

[ns pasnnyHbix HAy4HbIX AUCLUUMIMH POSb 1 3HaYeHne GOopMyIMpoBaHNS TOYHO
BbIBEPEHHbLIX W OOCTOBEPHbLIX AedUHULMIA OaNneko HepaBHO3Ha4yHa. Tak, ons
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3MMUPUYECKNX HAYK 3TOT BOMPOC HE MMEET NPUHUMNNANBHOIO 3Ha4eHus. TyT BMoJiHe
[OCTaTOYHO MHTYUTMBHOIO MOHUMAHWUS COAEPXAHUSA, BKIAAbIBAEMOrO B TO UM NHOE
onpeneneHune. Mo apyromy oOGCTOUT A€eN0 C BbICOKOPOPMaANM30BaAHHbIMU
ONCUMMNIIMHAMK, 0aN1eKO OTCTOSALLMMM OT OMbITHO-YYBCTBEHHOIO 1 0ObIAEHHOIO YPOBHS
no3HaHus. 30ech yxe ANs PasBUTUS TEOPUKN HUKaK He 0O0NTUCHL 6e3 YeTKOro 1 CTPOroro
MOHATMNHO-KaTeropuanbHOro annapara. Eue B 6onbliel cTeneHn 3To OTHOCUTCS K
OvcumMnanHaM MeToaosiorMieckoro xapakrepa. [ocTpoeHme BblCOKOabCTPaKTHBIX
TeopeTnyeckmx 000OLLEHM, NOTMYECKMA aHaNMN3 CBA3EN U OTHOLUEHUIA Mexay
pas3nnMyHbLIMU ABEHUAMU, 0OOCHOBaAHME N [0KA3aTeNbCTBO KOHLLENTyasbHbIX
MONOXEHWI, BbIBEAEHNE YMO3AKIIIOYEHNIN HE MOXET ObITb OCYLLLECTB/IEHO, ECNIN OHO
HE OCHOBbLIBAETCS Ha YETKO OnpedeNieHHbIX MOHATUAX U TepMuHax. K ymcny Takux
HayK OTHOCUTCS 1 00LLas TeOpUst CUCTEM.

Kak yxe roBopunocb, MCXOOHOW W UeHTpanbHoW kateropuen OTC asngaetcs
KaTeropmsa “cuctembl”. HeECMOTps Ha TO, YTO MOHATME CUCTEMA M3BECTHO C AABHUX
BPEMEH, NEPBbIE MNOMbITKM ONPEAENNTb Er0 KaKk CAMOCTOATESIbHYIO HAay4HYIO KaTeropuio
nenatotcs nvwb B 30-e rofbl HalWero CToneTms. 3To CBSA3aHO C MOSIBEHMEM MNEPBbIX
KOHLUEenuuin obLuen Teopmum cuctem. ITOT nepuon BecbMa 6orat pasHooOpasHbIMA
MoAxXoAamMm K MOHMMAaHUIO CMbIC/a U COAEPXaHUSA NOHATUS “cucTemMsbl”. Mo yTBepXaeHUIo
N1.doH BbepTtanaHdun, oHa “eCTb KOMNAEKC 3J1IEMEHTOB, HAXOAAWUXCHA BO
B3ammocsasn”'. Ina M.Munnepa cuctema npencrasnset coboit “MHOXECTBO 91EMEHTOB
BMECTE C WX OTHOoweHusmn”?, P.Akodd cuymTaeT, 4TO el 9BNsSeTCS “CeTb
B3aMMOCBSA3aHHbIX 3/IEMEHTOB /II0O0ro TUNa KoHLUEenumin, o00bLeKToB, Nnoaein”s.

Mpu Bcex Tex HiaHcax, KOTopPbIe OTANYAIOT 3TN AePUHULIAN, Y HUX eCThb 1 obLLee.
MM aBnaeTcsa paclwumpuTenbHOEe ToNKoBaHMe “cuctembl”. Ecam ncxogutb n3 mx
npencTaBNeHnid, TO K cuctemMamMm MOryT OblTb OTHECEHbI NoOble KOHrNoMepaTMBHbIE
obpasoBaHus, rae ecTb NPOCcToe B3aumMoaencTeme o6bektoB. OTCyTCTBME Npu3HaKa
LLeIOCTHOCTU CBOAMT CYTb 3TOW KaTeropuu K NPOCTO CyMMe CBOWCTB 3/IEMEHTOB,
COCTaBNHAOLLEN NCCNenyeMoe gBeHnE.

Y [aHHOro HanpaBfeHUs MMEETCS HeMano nocnenoBaTenen U cpenu
COBPEMEeHHbIX NPeCTaBnTeNein poccniickon Hayku. Tak, I'.E.36oposckuii n I.1.0pnos
rnosiararoT, YTO cucTema - 3To “aHcambiib B3aMOCBA3aHHbIX 3/1eMeHTOB” . Be3ycnoBHo,
06e3 B3anMOAEeNCTBNSA KOMMOHEHTOB HUKAKOM CUCTEMbI He cyllecTByeT. OfHaKo 3TOro
COBEepLLUEHHO HeAoCcTaToyHo. Takas MeTogosiormieckas yctaHoska nmbo BoobLe He
NMo3BONSIET FTOBOPUTL O CUCTEMAX, MOTOMY 4TO BCE B MMpPeE B3aMMOCBS3aHO, nMbo
cynTaThb KaXapl akT B3aMMOLENCTBUS CUCTEMOWN. Becsikoe B3anMoaeNCcTBMeE NviLlb Toraa
npuobpeTaeT CUCTEMHbIE MPU3HAKK, KOTAa OHO MoJly4aeT CBO0 0POPMIEHHOCTL Yepes
Ka4eCTBEHHYIO ONpPeaeneHHOCTb, LeNOCTHOCTb Y MIHTErPaTUBHOCTb.

HauaBwwiics B 50-60-e roabl “CUCTEMHbBIA BYM” HE TOJIbKO HE YMEHbBLUNII, HO U
YBENNYNI HEONPEAENEHHOCTb TONIKOBAHMS MOHATUSA “cucTemMa”. 3Ha4YnMTENbLHO BO3POCIIO
4YNCJIO ero TPaKTOBOK. B HacTosllee BpeMs cyllecTByeT Hemano paboTt, noapobHO
pasbupaioLyx CyLLEeCTBYOLWME B3rNsabl Ha 3TO noHaTue. MoatomMy, He NOBTOPSAS yXKe
M3BECTHOE, OTMETUM, 4YTO, XOTS KaTeropus “cuctema” paccmaTpuBaeTcs No-pasHoOMY,
006bI4HO MEETCS B BUIY, YTO OHA SIBNSIETCS LLEHTpaibHOW kaTeropuei ooLein Teopum
cuctem, npeacrtaensouLen coboi oTrpaHNYEHHOE U aBTOHOMHOE MHOXECTBO
B3aMMOCBS3aHHbIX 1 B3aUMOAENCTBYIOLWNX 3NEeMEeHTOB, 00pa3ylolnx B CBOEM
€OVHCTBE LenoCTHOCTb, koTopas obnagaeT KayeCTBEHHOM OnpeaesieHHOCTbIo U
COOCTBEHHbBIMM 3aKOHaMM CTPYKTYPbI, PYHKLIMOHMPOBAHUS 1 Pa3BUTUS.

Bce cuctembl SBASIOTCSA CHOXHOOPraHM30BaHHbIMU 0OpasoBaHuaMu. OHU
BbICTYNalOT B Ka4eCTBe MHOXEeCTBa 3/IEMEeHTOB, HO Takoro MHOXeCTBa, BCe

' Bertalanffy L. Problems of life - N.Y., 1960, p. 148.

2 Miller I.G. The nature of living Systems. - Behaviral Science. 1971, N4 p.281.

8 Ackoff R.L. Science in the Systems age. - Operations Research may-june 1973, p.64.
4 360posckwiiI".E., Oprnos I".I1. Couponorvs. M., 1995. C.196.
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COCTaBNFOLLME KOTOPOro HAXOOATCA B HEPA3PLIBHOW B3aMMOCBA3M APYr C OPYrOM U
BCTyNaloT Mexay coboli B CTPOro onpenesieHHble OTHoLeHUs. B cBolo odyepenp, atn
OTHOLUEHUS 1 CBA3M 00pasdyloT eanHoe Lenoe, OT/IMYHOE OT MPOCTOM CyMMbl €ro
COCTaBNHAOLLMNX.

CucTteMbl MOTyT BbITb ONMCaHbl MaTeMaTuydeckn. IcxooHbIM SiBASIETCS NOHMMaHMe
CYCTEMbI KaK KOMMEKca B3aMMOAENCTBYIOLIMX 3NIEMEHTOB P ,,P,,P,---P,, KOTOpbIE
XapakTepuaylTca KONnYecTBeHHbIMY Mepamn Q,,Q,,...Qn. Baaumoperictene mexay
9/IEMEeHTaMn 03Ha4vaeT, YTO Mexay HUMW UMEET MEeCTO HEKOTOPOE OTHOLUEeHME p.
MoHnmaemas Takum 06pas3omM, cuctema MOXeT ObiTb OnvMcaHa C MOMOLLbIO
anddepeHymanbHbiXx ypaBHeHun. B npocTenwem cnyyae OHa OnucbiBaeTCcs
cnefyoowmM ceMencTtBoM aAnddepeHumanbHbliX YPaBHEHNIA:

dQi/dt =1i (Q,,Q,,...Qn),
roet#0,i=1,2,...n.

Kaxpaa cuctema CTpeMmnTCs OOCTUIHYTb OMNPEAEsIeHHOro CTauMOHapHOro
cocTosiHus. CamblM paLyoHanbHbIM Y ONMTUMAIbHBIM SIBASIETCS YCTaHOBIEHME COCTOSIHUS
paBHOBECUS], O3HAYAIOLLEro rapMOHNYHOE PasBUTUE U B3aMMOLENCTBME BCEX €e
yacTeii. Tem cambiM 06ecrneyBaeTcsl CTabuAbHOCTb CUCTEMbI U €€ YCTOMYUBOCTb.
OpHako peanbHble NPOLECCH BCeraa NpoTekalT C ONpefeneHHbIMU OTKITOHEHUSIMU
OT OXMAAEMOr0 COCTOSIHMS PABHOBECKS, K KOTOPOMY CTpemMutcs cuctema. O603HaumB
yepe3 Qi* - 3HAYEHUS KOHEYHbIX COCTOSIHMI 0ObekTa, a 4yepe3 Qi’ - 3HaYeHUs
aKTyasnbHbIX COCTOSIHUA CUCTEMbI, MOXHO COCTaBUTb YpPaBHEHMS, MOKa3blBaKOLNE
CTeneHb OTKJIOHEHUS CUCTEMBI OT OXMAAEMOr0 KOHEYHOrO COCTOSIHUS, KOTOpble OyayT
BbIMNSAETbL Cnenylowmm obpasom:

dQi/dt =fi{(Q,* - Q,"),(Q,* - Q,"),...(Qn* - Qn’)}.

Kaxabli cnctemHblii 06bekT obnagaeT onpeneneHHbIMA CUCTEMHbIMU
npu3Hakammn, TONbKO 3TU NPU3HAKM MOKa3biBAIOT, YTO OH U MOXET OblTb OTHECEH K
CUCTEMHbIM 0ObekTam. B Hay4yHOW nuTepaTtype BbIOAENSETCS U paccMaTpuBaeTcs
60nblWOe YMCNo 3TUX NpusHakoB. Ho npu BcemMm mx mMHoroo6pasuu, MoryTt ObiTb
BblAleNleHbl OCHOBOMoONaratwLume.

MepBbIM NPU3HAKOM CUCTEMHOCTUN 0OLEKTA ABNSETCS €r0 OTFPaHU4EHHOCTb. OHa
OTMeYaeT BblIAEIEHHOCTb KOHKPETHOrO CJ/IOXHOOPraHNM30BaHHOIO SIBNEHUS cpeau
OPYrnx, HanMyne yCTaHOBJEHHbIX FPaHuL, ero GYHKUMOHMPOBaAHUSA. XOTA OaHHbIN
NpU3HaKk N3BECTEH JABHO, OAHAKO AaNeK0 He Kaxapbli 0ObEKT IErKO 1 MPOCTO MOXET
OblTb OTrpaHMyeH OT ApyrmMx. YacTto 9TO CBA3AHO CO CJIOXHOCTbIO MPOBEAEHUS
[eMapKaUMOHHbIX JIMHWIA B CUJy Pa3MbITOCTU CUCTEMHOIO SIBIEHUS, OCOOEHHO 3TO
OTHOCUTCS K coLmanbHbIM cuctemam. MNoaTomy kaxaas cuctema TpebyeT yCTaHOBEHNS
COBCTBEHHbIX rpaHul. MeTomonornyeckn aTo o3HayaeT BblaeneHne obbekta n3
OKpYy>Xalollei cpenbl, OrpaHUYeHus Kkpyra mccnenyemblix npobnem. Heobxogmmo
ob6pucoBaTtb, a B HEKOTOPbLIX C/y4YasX U XECTKO O4EPTUTb KOHTYPbl CUCTEMbl. OHU
onpenensioTcs KOHKPETHBIMU 3a4a4amMu, npearonaraemMol 061acTbio UCCea0BaHNs,
rnyOVHOM NPOHWKHOBEHUSI B CYLLHOCTHbIE XapakTepUCTUKN OOBLEKTA, LUMPOTON ero
oxBaTta v T.4. OTU rpaHunLLbl ONUCHLIBAIOTCA Kak Yepes CYLLUHOCTHbIE CBOMCTBA 0OBbEKTA,
Tak 1 ero cneumduyeckme ocobble YePTb, BbIAENSIOLLME M0 CPEAN OPYTrUX OOLEKTOB.

BTOpbIM NPM3HAKOM CUCTEMHOCTU SIBNSIETCS aBTOHOMHOCTb, KOTOPYIO HEPEKO
owWMBOYHO OTOXAECTBASIOT C OTrPaHMYEHHOCTbID. B oTnvyve oT nocnepHero,
onpenensiowero To, YTo oTaMyaeT 1 obocabnmeaeT OAMH NPeaMeT OT APYroro, oHa
YKa3bIBaE€T Ha OTHOCUTESIbHYIO CAMOCTOSATENIbHOCTb CUCTEMHOIO ABIEHNS MM MPOLIECCa,
€ro He3aBNCHMMOCTb, HANIMYME BHYTPEHHMX MCTOYHMKOB CYLLLECTBOBAaHNSA. ABTOHOMHOCTb
nposiensieTcs B anddepeHumaummn, NpocTpaHCTBEHHO-BPEMEHHOM nokanmsaumn. OHa
yka3blBaeT Ha TO, YTO CUCTEMa CYLLECTBYET HE3ABUCUMO OT APYrux 0OBLEKTOB,
BbIMOSIHAET Npucylimne en dyHkuMun, peanmadyeT cebs npexne BCEro 3a cyeT
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COOCTBEHHbIX BHYTPEHHUX CWUJ, KOTOpPble 0Oecne4ynBaloT ee XM3HEeCNOCOOHOCTb.
ABTOHOMHOCTb OOCTUIrAeTCcs BHYTPEHHUMN pecypcamMmm cuctembl. OHM obBecneymBatoT
He MPOCTO ee BbIXXMBAEMOCTb, a NobyxaalT BbINONHATL Ty paboTy, kKoTopas
HeoOxoauMa AN nogaepXxaHust CyLLeCTBOBaHUSA OPYrUX CUCTEM, C KOTOPbIMM OHa
CcBs3aHa.

TpeTbM U rMaBHbIM NPU3HAKOM CUCTEMHOCTM SIBNSIETCA LEeNOCTHOCTb. Ecnu
OTrPaHNYEHHOCTb BbIAENSET NPeAMeT BO BHEWHEM MUpe, OTMevyas €ero
VHOWBUAYANbHOCTb, OPUrMHANBHOCTbL U HEMOBTOPUMOCTb, aBTOHOMHOCTb YyKa3blBaeT
Ha ero OTHOCUTEJIbHYIO CAaMOCTOSATENIbHOCTb M HE3AaBUCUMOCTb, TO LIENIOCTHOCTb ABSETCS
BHYTPEHHNUM CBOMCTBOM CUCTEMbI N XapakTepU3yeT ee NHTEerpaTMBHOCTbL. B ocHoBe
3TOro NpuUsHaka NexmnT COOTHOLLIEHME YacTel 1 uenoro. OT Toro, kak OHO NOHMUMAaeTCH,
3aBUCUT NMPUMEHEHMEe OAHHOro npuaHaka K 060CHOBAHWUIO CUCTEMHOCTM Jiloboro
obbekTa. MIHorga LenoCcTHOCTb CUCTEMbI PpacCMaTPUBAETCS Yepes3 KOMHYECTBEHHYIO
Mepy. B aTom cnyyae oHa BOCNPUHNUMAETCS Kak Takoe Liesioe, KoTopoe 60JibLLe CyMMbI
ero yactei. OgHako B Takol GopMyIMPOBKE paccMaTprBaeMbIii Npu3Hak cpabaTtbiBaeT
HEe [519 BCEX ABAEHUI (Hanpumep, ons oOLeCTBEHHbIX cuctem). [ing uenoro psaa
06bEKTOB 04€Hb C/IOXHO OAHO3HAYHO ONpPeaesnvTb B KOJIMYEeCTBEHHO-CYMMAaTMBHOM
BUAE, 4TO OOJbLUE UM MEHbLLIE: MONYYEHHOE LIesI0e UM COCTaBSAoLLME €ro YacTu.
Mpwn TakoMm B3rngge Ha LENOCTHOCTb YCKOJSIb3aeT KayeCTBEHHas OnpeaeneHHoCTb
npegmMeTa, 4TO HEPEOKO ABASETCSH OYEHb BaXHbLIM.

LlenocTtHoCTb popmynmpyeTca B 6onee 0606LIEHHOM BUAE KaKk HECBOOVMMOCTb
uenoro k ero yactaMm. OHa oTobGpaxaeT Npouecc MHTerpauuun, nposiBASioWmMiAca B
06pa3oBaHM HOBOW Ka4eCTBEHHOW ONpeaeneHHOCTM Ha OCHOBaHUW B3aMMOAENCTBUSA
COCTaBNSALMX €ro KOMNOHEHTOB. MogaepxaHne o6bekTa B LEJIOCTHOM COCTOSHUN
ocyulecTBnsieTcsl ¢pakTopamMu LEesIOCTHOCTU cucTembl. OHM CKPennsioT Bce ee
3NEMEHTbI U NPUAAKT el MHTerpaTuBHble CBOMCTBA. CBA3b MeXAy HMMU HACTONbKO
TecHa, YTO U3MEeHeHue OHOIro U3 HUX BNIeYeT 3a cOO0I M3MEeHeHMe Apyroro, a BMecTe
C 9TUM U1 BCErO LIEeIOCTHOro o6pa3oBaHus. Hannyme cBA3n BHYTPEHHUX KOMMNOHEHTOB
obecneyrBaeT NMpu OMpeaeseHHbIX YCIOBUAX BbIXNBAEMOCTb BCEM CUCTEMbI B
OKpy>XaloLLen cpege.

PasymeeTcs, 30ech BblAeNEHbI NNLLb OCHOBHbIE MPU3HAKW U CBOMNCTBA CUCTEM.
MoxxHO 6b110 6bl MPOAOIXKNUTL X CNIMCOK A0 BECKOHEYHOCTN, paccMaTpuBas Takue 13
HUX, KaK yNnopsA04€HHOCTb, PUTMUYHOCTb, YCTOWYMBOCTb, HANpPSAXXEeHHOCTb 1 T.[,.
HO OHW NVLWb YTOYHSAIOT U KOHKPETU3UPYIOT PAaCCMOTPEHHbIE Bhille Npu3Haku. Ong
Hac 60s1ee BaXXHO BbISCHUTb MexaH3M GYHKLMOHMPOBAHUS CUCTEM, XapakTepuayioLLMiA
nx nosepgeHne. OH npencrtaBneH B Buae cxembl Ha puc.1. KoHeyHo, Bce, 4TO

[lpyras CMCTEM\ |.£prra9| CI/ICTeMal [lpyras cuctema

BxoaHble pecypcsbl CUCTEMA pesynbrar BbIXO4HbIE

anemeHTbl |[————P /\ npeo6paaoBaHm? 3NEMEHTHI
[pyrasa cuctema pyras cuctema
Puc.1.

n3obpaxeHo cxemMaTu4ecku, Bcerga Becbma ycrioBHo. OOHako, HECMOTPS Ha aTy
YCJIOBHOCTb, CXeMa MNMo3BONAEeT YCTAHOBUTb JIOTUKY N MEXaHU3M dJyHKLI,I/IOHI/IpOBaHVIﬂ
nobon cuctembl. Kaxpoasa ns HUX MUMeeT BXOAHble 3/1IeMEHTbl - 3TO 3JIEMEHThI,
notpebnsowme pecypchl. OHM npeacTtaBnaioT cobor nontoc, obecneymBaroLmin
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nocTynyieHne B cucteMy nHdopmaumm n3eHe. Cama xe cuctemMa BbICTyNnaeT B POn
cBoeobpa3Horo npeobpasoBartens. B Heli oCyl,eCcTBASETCH BUOOU3MEHEHUE
nocTynarwLwero pecypca. Ho MHoroe 3gecb 3aBUCUT OT xapakTepa U COLEPXaHUS,
NMPOYHOCTU M YCTOWNYMBOCTU CBsA3el, obecneymBaowmx GyHKLNOHUPOBAHME
npeobpasoBartens. 3HaYNTENbHOE BAUSHME MOXET UrpaTh OKpyXaloLlas cpesa B BUae
Opyrux CUCTEM, C KOTOPbIMM B3aMOAENCTBYET Halla cuctema. OHM MOryT ocnabnsatb
WAN ycunmBaTb BO3MOXHOCTU npeobpasoBaTtens. BbixogaHble 3neMeHTbl - 3TO
pesynbTaT Npeobpa3oBaHns B CUCTEME UK, FOBOPS OPYrMK ClI0OBaMu, MOJIIOC, Yepes
KOTOPbIN CUCTEMA BblAaeT OTBETHble peakuMu Ha MOJIYyYEHHYI0 MHOPMaLUUIO.
Hanbonee uenecoobpasHbiM 1M ONTMMaNbHbIM BapuaHTOM (GYHKLWOHUPOBAHUSA
CUCTEMBI ABNISETCHA a[leKBATHOCTb PEe3Y/IbTAaTOB LLefIEBbIM YCTAHOBKaM OeATeIbHOCTU
cucteMmbl. OgHako B peasibHOCTM Tak OblBaeT ganeko He Bcerga. B peicteue
npeobpazoBaTtenss MOryT BMELUMBATLCA Pas3MyHOro poaa Gaktopbl CNy4anHOCTU U
CTUXWAHOCTU, HenpeasuaeHHble 06cTosTeNnbCcTBa. M0STOMY M pe3ynbTaT MOXET B
TOYHOCTM COOTBETCTBOBATbL LIESIN, HO MOXET U CYLLLIECTBEHHO PACXOAUTLCH C HE, UMETb
3HAYUTENbHbBIE OTKIIOHEHNSA OT Hee. OH MOXET HOCUTb BEPOSITHOCTHbIN XapakTep, ObiTb
OOHOBApPUaHTHbLIM 1 NONVBAPUAHTHBLIM.

LOna 6onblier 9CHOCTU PAcCMOTPUM CXeMY PYHKUMOHMPOBAHUS CUCTEMBI Ha
NPOCTOM MpuMepe MpespalleHns 3epHa B MyKy. B gaHHOM cnydae pecypcamu
CUCTEMBbI, MOCTYNAIOLLMMN Ha ee BX0[, ABNseTcs 3epHo. B kayecTBe npeobpasoBarens
BbICTynaeT MenbHuua. 9PPeKTUBHOCTb ee paboThl onNpenensaercsd MHOMMMU
dakTopamn, HanpuMmep TakMmMm, Kak ee MOLHOCTb, CTeNeHb M3HOLWEHHOCTU
MExXaHU3MOB, aHepropecypcbl 1 T.n. CyLecTByeT U 9BHAs 3aBUCUMOCTb OT BHELLHMX
$aKkToOpOoB: NOArOTOBNEHHOCTU N CNIAXEHHOCTN paboTbl 06CYXMBAIOLLENO NepcoHana,
€ero OTHOLUEeHUs K aeny. [Ana BeTPSHOW MenbHULbl 3Ta 3aBUCMMOCTb MOXET OblTb
BblpaXeHa B CuUJie U CKOPOCTM BeTpa. Pe3ynbTatomM OYHKLUMOHUPOBAHUS 3TOM CUCTEMBI,
MoJTly4YEHHbIM Ha e€ BbIXOAE, ABnseTcs myka. OaHako Bpsa, I BO3MOXHO C aBCONIOTHOM
TOYHOCTbIO NPenckasaTb, Kakoe KOMM4ecTBO Myku OyAEeT HAMOJIOTO U3 ONPEAENIEHHOIO
KOnnyecTBa 3epHa. ITO 3aBUCUT OT KayeCTBa CamMoro 3epHa, 3dPeKTUBHOCTU
GYHKUMOHNPOBaHMS MeNIbHULbI Kak TEXHUYECKOro yCTporicTea. B gaHHoM cnyyae uenb
ABNFETCA BEPOATHOCTHOM. OHa MOXeT konebaTbCs B OMpeAeNieHHbIX PaCHETHbIX
npenenax. PacxoxaeHne mexay nnaHMpyeMbIM 1 peanbHbIM Pe3ybTaTOM NOKa3bliBaeT
OTKJZIOHEHME CUCTEMBbI OT 3aJaHHbIX NapamMeTpoB. Mpu onpeneneHHbIX yCNoBUSIX OHO
MOXET CIY>XUTb O4HUM U3 rnokasarenen aPdeKTMBHOCTU GYHKLUMOHMPOBAHUSA CUCTEMBI,
Mepbl YNOpPaA04EHHOCTU.

[MprBeneHve cucTeMbl B COOTBETCTBUE C OXMOAEMbIMU, 3a4aHHBIMU NapamMeTpamMm
Ha3bIBAIOT NpoLeccoM yny4iwieHns cuctem. OH onpeaenseT NpudmHbl OTKIIOHEHNI
OT YCTaHOBNEHHbLIX HOPM. OBbIYHO, KOraa CToMT Npobaema ynydlnTs CUCTEMY, MPEXe
BCEro onpenendioT 3ajadvy, T.e. BbIMOJHAIOT wWar, orpaHuymsanwmm chepy
ncenenoBaHns. 3aTeM TOYHO OMUCKIBAIOT CUCTEMY M YCTaHOBJIEHHbBIE €€ COCTaBNSIOLLME.
[Mocne aTOro nytemMm aHann3a ULLYT 3N1IEMEHTbI U X CBA3U, KOTOPbIE MOTYT AaTb OTBETbI
Ha MOCTaBfIEHHbIE BOMPOCHI. BbillenpeanoXeHHbI anropuT™M yayyleHns CUCTEM
ABNSIETCS pe3y/bTaTOM NMPUMEHEHUs aHanuTn4eckoro metoga. OH OCyLLecTBAsSETCS
NnyTEM UHTPacNeKUUu, T.€. NPOLBUXEHMSA BHYTPb OT CUCTEMbI K €€ 31eMeHTaM. BbiBoabl
M yMO3akK/lo4eHNda B 9TOM Cllydae [enaloTCd Ha OCHOBE OefyKTMBHOro meropja.
Pa3sHoobpa3Hble NpueMbl yiyyleHNs CUCTEM MCMOJb3YIOTCS AO0BOJIbHO LUMPOKO B
npakTuke. Ho M NpuUCyLUM 1 HEKOTOPbIE TPYAHOCTU. NaBHas U3 HUX COCTOUT B TOM,
YTO YNy4LIEHNE MOXET 0Ka3aTbCs YCMeLIHbIM Wb B OrPaHUYeHHbIX, HeGOoNbLINX
cucTemax, KOTopble MpakTU4Yeckn He 3aBUCHAT OT BHELUHWX YCNOBWUKW, Hanpumep,
yCTpaHeHue nosomMok B ABUratene asTomoobuns.

Takmm  ob6pasom, CUCTEMBI aBNAOT CcOoOOM OTrpaHuUYeHHble,
CJIOXHOOPraHM30BaHHblE 0ObEKTbI, COCTaB/IEHHbIE N3 MHOXECTBA B3aVIMOCBSA3aHHbIX
Pa3HOPOAHbIX, PA3HOMNOPSAAKOBbLIX U PAa3HOKAYECTBEHHbLIX 3JIEMEHTOB, KOTOPbIE
00pa3yoT B CBOEM €AMHCTBE LENOCTHOCTb. OHM 061aaat0T COOCTBEHHBIMI CBOMCTBAMU
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M npuaHakamu, CroCoOHbI OTHOCUTESIbHO CaMOCTOSATENIbHO (DYHKLUMOHMPOBATL U
[OCTaTO4YHO YETKO OTrpaHuyeHbl OT APYrix 06bEeKTOB okpyxatoLeli Cpedbl. CucTemMbl
MOryT ObITb OMNMcaHbl kak HedopMasbHbIM, Tak U 3adopmMasn3oBaHHbIM A3bIKOM,
MaTemMaTMYeCKUMM METOAAMMU.

2.2. CucrtemooOpasywwme U cucrtemopaspywawwme @akTopbl

CucTtembl CyLeCTBYOT 0O0bEKTUBHO, HE3ABUCUMO OT BOJIU U XENAHUSA NIOOEN.
Yenosek nNub BbILENSET MO ONpPeAeNieHHbIM Npu3HakaMm 00bEeKThl, UMeLne
LLeSIOCTHYIO Npupoay, U3 OKpYXatoLlen ero AencTenTensHocTu. Ho nopgaepxaHune
M OYHKUMOHUPOBAHME CUCTEM, @ TakXe WUX pas3pylleHne nNpoucxoguT non
BO34ENCTBMEM OonpeaefieHHbIX UCTOYHUKOB M NPUYUH. Te U3 HUX, KOoTopble
HanpaeeHbl HA 06ecneyYeHne LeoCTHOCTN 00bekTa, ero pasBmTue, NogaepxaHme
ero [eecrnocobHOCTU, Ha3bIBAlOTCA cucTemoobpasywwumm dakTopamMmu.
MCTOYHUKM U NPUYUHbI, OEACTBUE KOTOPbIX BHOCUT 9N1IEMEHTbI AeCTPYKTUBHOCTU
B CBSI3UW M OTHOLWEHUS CUCTEMbI, CTAHOBATCHA MOMEXON €€ HOPManbHOro
GbYHKUMOHMPOBAHNSA 1 BEAYT K ee pacnagy, CoOCTaBNgi0T cCUCTeMopaspyliaioime
dakTopbl. ECnv nepBble U3 HUX HaALlENEHbl HAa YCTAHOBJIEHWE PABHOBECHOrO
COCTOSIHUS CUCTEMBI, TO BTOPbIE HaMNpaB/ieHbl Ha ee AecTabunnsauunio, NOTepio
YCTONYNBOCTH.

Mexnay cnctemoobpasyloLmMmy 1 cucTeMopaspyLUaloLwLMm dakTopaMmm MMeeTcs
npoYHasa amanektmnyekas cBadb. OHM NOAYMHEHbI 3aKOHAM eANHCTBA:

- CBSI3€M UEeNoro n ero 4yacren;
- CBA3EW 1 OTHOLLEHWI LEenoro ¢ Apyrummn cuctemamu;
- CBAA3€el U OTHOLLUEHUIA MeXay KOMMOHEHTaMU LLeNoro.

MprvyemM 9TO €AMHCTBO MOHMMAETCSH HE B YMPOLLEHHOM BUAE KaK WX
COBMECTUMOCTb UM HECOBMECTUMOCTb, @ B UX MPOTUBOPEYUBOCTU, €OUHCTBE
NPOTMBOMONIOXHOCTEN. Bo3HuMKaloLWmMe NPOTUBOPEUNS, a TOYHEee, UX paspeLleHune,
onpenenseT, B KakOM HanpasneH OTHOCUTENBHO NPOYHOCTU UKW ocnabneHnst CBa3el
OyneT pa3BmBaTbCcs cuctema. Ecnm oHn cBoeBpeMeHHO 0OHapyXMBaloTCs 1 Hanbonee
onTUMasibHbIM CNOCOBOM YCTPaHSATCS, TO 06bekT ByaeT HapawmBaTb U yCUnMBaTb
CBOIO LL€IOCTHOCTb, MPUOAMXKATHCS U NOAAEPXKMBATLCS B COCTOSIHMW paBHoBecust. Ecnn
Xe npoTtmBopeyusa OyaoyT paspewarbCcsd HEBEPHbIM Crnocobom unu He OyayTt
paspelwatbcsd BoobLE, TO, TEM CaMbiM, B CUCTEME CTAHET HakanJMBaTbCH
paspyLiaroLmin ee noTeHuman.

CooTHOLWEHNE MeXay CUCTeEMO0OpasylWnMMn 1 CUCTEMOPa3pyLIaloLW MMM
dakTopamn o4eHb cnoxHoe. OHO oTobpaxaeT npouecc oOMeHa 3Hepruen mexay
CTabMNU3NPYyLWNMN N OECTPYKTUBHBIMWU CUaMU, KOTOPble BCTynaloT BO
B3aMMoOJeNCcTBne Apyr ¢ apyrom. NpeobnagaHne sHEPreTUyeckolr MoLm TON nnn
MHOW rpynnbl dakTopoB onpenenset npeobnagaHne co3upaTtelbHOW nnun
paspyliatoLlein oO6beKT HaNPaBlEHHOCTU WX OENCTBUS, a Takke WHTEHCUBHOCTb
npoTekaHus 3aTux npoueccoB. PaccmaTtpuBaeMoe COOTHOLLEHUE BbipaxaeT
3HTPONUIAHBbIE CBOMCTBA CUCTEMBI. N5 OAHUX OOBEKTOB OHO MOXET ObiTb ONMCaHO
VICKJIIOYUTENBHO CpeacTBaMm HedopmabHOro a3bika. Jng Apyrnx 3To MOXHO caenatb
C NpuBJIEYEHNEM MaTemMaTuyeckoro anmnapata. MNpumepom GopmMann3oBaHHOrO
OMMCaHnst 3TOr0 COOTHOLLIEHUS SIBAAIOTCA 3aKOHbI TEPMOANHAMUKU. INg MEXaHNYECKMNX
CUCTEMHBbIX SBMEHUN MPUMEHUMBbI 3aKOHbI HblOTOHA.

O6paTtumcs K 6onee NoapoOHOMY aHANN3y KaXaow rpynnbl GakTopoB.

2.2.1. Cucremoobpa3syowme ¢akTopbl

BOﬂpOC O TOM, Kakmne npuydmHbl N UCTOYHUKK JieXXaT B OCHOBE O6pa3OBaHI/I9I
LLe/TOCTHbIX O6'beKTOB, nx (byHKLI,I/IOHI/IpOBaHI/IH n pas3BnTnd, oaneko He HOB. Jhoan
MbITAIOTCA OTBETUTb HA HEro yXxe MHOorme Tbicadenetud. Ho n cerogHa 0gHO3HA4YHOro
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OTBETa Ha 9TOT BOMPOC HET. MOXHO NULIb KOHCTAaTMPOBaTb, YTO AN HEKOTOPbIX
KOHKPETHbIX CUCTEMHbLIX 0O6BHEKTOB 3T dakTopbl O0Nlee MeHee MO3HaHbl.
CyLLecTBOBaHME 3BE3HbIX CUCTEM aCTPODUINKM OOBSACHSIOT HAIMHNEM CUI TATOTEHNS.
XMUKM B Ka4yeCcTBe MPUYUH BO3HUKHOBEHUS BELLECTBEHHbBIX CUCTEM BbIAENSAIOT
B3aMMOENCTBME aTOMOB 1 MOJIEKYN B NPOLLeCCe XMMUYECKNX peakumin. Ho 1 Ha nyTn
BbISB/IEHNSA CUCTEMOOOPA3yloLmMx GaKTOPOB A9 KOHKPETHbIX NMPOLLECCOB U ABEHUI
COXPaHSeTCS OrPOMHOE KOJIMYECTBO YCJIOBHOCTEN M HESICHOCTEN, 00YCNOBNEHHbIX
6EeCKOHEYHOCTbIO CaMOro nMo3HaBaTesbHOro0 MpPouecca, KOTOPbI MOCTOSAHHO
paclmpseTcs n yrnyénsetcs. CkaxeM, pUsnkm-a0epLUMKA ONPESENSIOT, YTO HYKIOHbI
B aTOMHOM aape o6pasyloT CUCTEMY Ha OCHOBE CUJIbHOrO B3aMMOLENCTBUSA, HO €ro
npupoaa 40 CUX Nop He OBHapyXeHa.

OpHako ans COBPEMEHHOM TEOPUN CUCTEM YPES3BLIYAMHO BaXXHO HE CTONbKO
0ObSACHEHME TOro, kakum obpazom GopMUPYETCs Kaxaass KOHKPeTHasi CMCTema,
CKOJIbKO YCTaHOBJIEHNE OOLLMX 3aKOHOB U CO3[aHMe MEeTOO0/I0rMN, packpbiBaloLLE
WCTOYHMKM 1 MPUYMHbI 06pasoBaHns Ntoboro LenocTtHoro oobekTa. JaHHas 3azada
eLle He UMeeT CBOEro 0AHO3HAYHOro peLleHus. Ho yxe ceronHsa 6arax HakOMIeHHbIX
3HAHMN MO3BOJISET HE TOJIbKO BbIAENNTb HEKOTOPbIE M3 CUCTEMOOOPA3YIOLLNX
dakTopoB, HO N NPOBECTU NX KiaCCUdUKaumio.

OpoHuM un3 Hambonee 3Ha4YUMbIX Cpean 9TuUx GakTopoB SBASETCSHA
pe3ynbTaToobpasyowmii. Ero He cnenyet nytaTh € Lenbto. [ocnenHsst Bceraa cTaButcs
4eNI0BEKOM 1 MO3TOMY CYOBbEKTMBHA B CBOEN OCHOBE. Pe3ynbTart e - 3TO KOHe4yHoe
COCTOSIHME, K KOTOPOMY CTpemuTcsa nobas cuctema. Henb3s ckasaTb, YTO aTOMbl
BOJOPOAA N KUCNOPOAA CO3HATENBHO CTPEMSATCS K 06pa3oBaHnio Moneky bl Boabl. Ho
€e BO3HUKHOBEHME eCTb pe3dynbTaT ux B3aumogencteus. OH onpepengeTca
npefHa3Ha4YeHHOCTbIO CUCTEMHOro O00bekTa, ero GyHKLMOHaNbHO-PONEBOM
HEeOOXOAMMOCThIO.

Kak cuctemoobpasyowmini daktop, pesynbtat npuagaeT OBUXKEHUIO CBS3ei n
OTHOLUEHWIA CUCTEMBI LENIOCTHYIO HanpaBneHHOCTb. OH BbiICTynaeT B KayecTBe
ob6beauHsoWero Havana. Bce yactn cuctembl kak eguHoOro uenoro paboTtaloT Ha
DOCTUXXEHME €€ KOHEYHOrO COCTOSIHMSA, MPUOAMXKaIOLLLErOCs K PaBHOBECHOMY. PegynbTart
NOAYNHAET CBOUM 3aKOHAM ABUXEHME BCEX KOMMOHEHTOB 0ObekTa. CTpemneHune K
€ro JOCTMXEHMIO NOOYXAAeT CUCTEMY HanpsiraTb BCE CBOW YCUWS, MOOUIN30BbIBaTh
CBOW BHYTPEHHWUI NOoTeHumMan. B xone npoasmKeHnst K KOHEYHOMY COCTOSIHUIO CUCTEMA
BbIHY>XXEHa 0OKa3blBaTb MPOTUBOAENCTBUSA AECTPYKTMBHbIM CUaM U NPEOAoNieBaTb
nX.

B kayectBe cuctemoobpasyouero daktopa MOryT ObiTb BblAESIEHbI CBA3U
o6MeHa BelLeCTBOM, aHepruemn, nHbopmMaumen Mexay pasnnyHbiMU CUCTEMAMU U
BHYTPU KaXA0M N3 HUX. OTOT HakTOp COCTaBMSET CYLLHOCTb JI060ro B3aMMoaencTBuS.
B xopme 9TOro B3aMMOLENCTBMA OfHA CUCTEMA MNOriowaeT U3 Apyron Bce, YTO en
HY>XHO [17191 ee COOCTBEHHOM XN3HEeAeaATeNbHOCTU. TOYHO Tak e 3TOT 0OMEH MOXET
NPOVCXOANTb U MeXAY Pas3nnyHbIMM KOMMOHEHTaMM cucTeMbl. [epenasas opyr opyry
HeoOXoaMMble BELLECTBA, 3HEPruio, MHGopMaLmio, BCE YacTU LENoro nosyyvaioT
HYXHbBIA UM 3apsan, KOMMEeHCUPYIOT NMOHECEeHHble noTepu. B npouecce Hero
OCYLLECTBJISETCS CaAMOPErynsaLms CUCTEMbI, HAMoOJIHEHWE HEOOXOAUMBIMU ANs ee
Xn3HeobecneveHns NpoaykTamu.

OOmMeH B HEOpraHM4yeckoW Mpupoae O4YeHb pasHoobpaseH. MHorne nepesbs
Ons nopnepXxaHns cobCTBEHHOIO Pa3BUTUS MOMIOLWAINT yriaekncnblii ra3. Ho B o6meH
Ha 3TO BbIAENAT B aTmocdepy kucnopon. Euwe 6onbwmm 60ratcTBOM U
pasHoobpasvemM oTnuyalTca cBa3m obmeHa B obuwiectBe. OOMeHy noanexar
npounseeaeHHbIe ToBapskl. Jlloan nepeaatoT Apyr ApYry onpeaenieHHbIe B3rngaipl, naeu.
OHV 06MEHNBAIOTCA PA3NMYHBIMK BUAAMU CBOEro Tpyaa. CnepoBaTtenbHO, 0OMEH Kak
cuctemoobpasyoLmin pakTop B 3HAYUTENbHOM Mepe NposBiseT cebs yepes dyHKUMIO
Xn3HeobecneyeHnss CUCTEM.

Llenecoobpa3Ho oTMETUTb U HakTOp WUHAYKUUMU, NOJ, KOTOPbIM MOHUMAETCH
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npucyliee BCEM CUCTEMAM CBOMCTBO “A0CTpavBaTh”’ CUCTEMY OO0 €€ 3aBepLUeHUs.
CBA3U MHAYKUMM KaK Obl “BO30Y>XAAI0T”, MHULIMMPYIOT K CAMOBMXEHWIO B HANpaBieHumn
3aBeplueHHOCTU. OHM TpebyloT, B3bIBAIOT K CO34AHUI0 KAKUX-TO OOMOJIHUTENbHbIX
9NEeMEHTOB AN NPUBEAEHNSA CUCTEMbI B KOHEYHOE COCTOsiHME. [py CTPOUTENLCTBE
[OMa BO3BELEHHbIN yXe PyHOaMEHT MHAYyUMpYeT HeoOX0OoMMOCTb Knagku CTeH.
BbICTPOEHHbIE CTEHBI NOOYXAAIOT NOKPLITL A0M Kpbile. OKOHYaHne BHELIHUX paboT
NOATaNKMBaEeT K OCYLLECTBAEHUIO BHYTPEHHEN OTAENKU 30aHMS U Tak OO MOSHOro
3aBepLUeHns1 CTpouTeNnbCTBa Aoma. [aHHblii dakTop npu3BaH obecneynTb NosHoe
BHYTPEHHEE CTPOEHME CUCTEMBI, HANMYME Y HEE BCEX HEODXOANMbIX COCTaBHbIX YacTeN.

[Mpn BCENn CNOXHOCTU M HEOAHO3HAYHOCTW MOAXOAOB K BblAENEHUIO
cuctemoobpasyioLmx GakTopoB, OHU MOTYT ObITb KNACCUPULIMPOBAHbI MO PA3IUYHbBIM
OCHOBaHVaM. o OTHOLLUEHWIO K CaMOli CUCTEME OHW MOTYT ObiTb BHYTPEHHUMMU U
BHeWHUMU. K BHYTPEHHUM cucTemoobpasyowum dakropam OTHOCATCH Te U3
HUX, KOTOPblE NOPOXAAITCSH 00BEAMHSALLMMUCS B CUCTEMY OTAEJIbHBIMU YaCTaMU U
3NIeEMEHTaMM NN BCEM MHOroobpas3nem B3auMOAENCTBYIOLLMX KOMIMOHEHTOB CUCTEMBI.
K uncny Hanbonee BaXHbIX Cpeam BHYTPEHHUX GAKTOPOB MOXET OblTb OTHECEH HAKTOP
BbKMBAEMOCTU CUCTEMBI. XKMBOTHbIE [N TOrO, YTOObI MPOTMBOCTONATL XULLHUKAM,
4acTo 0O6beaAMHNAITCA B cTau, cTaga, TabyHbl 1 T.N. B aKOHOMUKE 0ObeauHeHue
npeanpuaTUin Hepeako CTaHOBUTCHA MCTOYHUKOM BbDKMBAHUS B YCOBUSX MOLLHOWM
KOHKypeHumn. K BHYTpEHHMM crucTeMoobpasyiowmm daktopamMm OTHOCATCS:

- akTop B3aMMO3aMEHAEMOCTH;

- bakTOp KOMMEHcaUNK;

- (bakTop caMmoperynmpoBaHus;

- (bakTOp CaMOBOCCTAHOBJIEHUSA U HEKOTOPbLIE ApYyrue.

O™ dakTopbl 0TPaxarT UMMaHEHTHbI€ MPUYMHHO-CNEACTBEHHbIE CBA3M
06pa3oBaHns CUCTEM.

BHelwHne cucremoobpasyiowme ¢akTopbl - 3T0 GaKTopbl cpenpbl, KOTopble
CrnocoOCTBYIOT BO3HUKHOBEHUIO U pa3BuTUIO cucteM. OHU NoapasfenaiTcs Ha
MexaHuyeckue, pusnydeckme, Gonornyeckme, counasnbHbie 1 T.4. XapakTepHbiM A1
HUX SBNGETCHA TO, YTO OHU OTYYXAEHbI OT CaMOW CUCTEMbl U KOMIMOHEHTOB, ee
COCTaBNAIOLLMX, ABASIOTCA AN HUX MHOPOAHbIM TenoM. ITn dakTopbl MOryT ObiTb
Heo0xoaAuMbIMM 1 ciydaiiHbIMKU. Hanpumep, anekTpobpuTtey, 4ToObI OHa 3apaboTana,
HY>XHO MOAKITIOYNTb K 3NIEKTPOCETM.

Mo cBoemMy npoucxoxaeHuto cuctemoobpasyoume dakTopbl AENATCA Ha
npUpoAHbIe 1 UCKYCCTBEHHble. K MpupoaHbIM cucTemMoobpasylowmm daktopam
OTHOCSATCS BCE T€ MPUYMHbI U UCTOYHUKM CO3AaHUS CUCTEMbI, KOTOPblE 06pPa3oBaHbI
€CTeCTBEHHbIM NyTeM. K nprumMepy, ycnoBrem co3naHns 400bIBaloLLLEro NpeanpusaTms
ABNSETCS HaNM4Me Nosie3HbIX MCKOMAEMbIX, KOTOPble COOMPAIOTCS N3BNEKaTb U3 HEOP
3emnu. lMpupoaHble GakTOPbl HE ABASIOTCS TBOPEHMEM YENIOBEYECKUX PYK, OHU
CYLLECTBYIOT HE3aBUCUMO OT €ro XenaHus U BOAW, HO MOTyT BbICTynaTb B Ka4eCTBe
BaXXHeNLWMxX HakTopoB 00pa3oBaHna U GYHKLUMOHMPOBAHUS Kak eCTECTBEHHbBIX, Tak U
COLManbHbIX CUCTEM.

UckyccTBeHHble cuctemoobpasyiowme pakTopbl - 3T0 HakTopbl, CO3aBaEMbIe
yenoBekoM. OHM ObIBAIOT BHYTPEHHMMM 11 BHELWHUMMU. HO KakoBbIMU Obl OHWU HEe
ObInu, 4em GOosbLLE MIOAM MO3HAIOT OKPYXXAIOLLMIA MUP, YHaTCHA MCMONb30BATb U YNPaBNaTh
NPUPOAHBIMU, TEXHNHECKMMIN N 0OLLLECTBEHHBIMY NPOLIECCaMU, TEM C OOSIbLLEN NOJIb30M
Onsi cebst OHX MOryT NOJIb30BaTLCH CO3AABAEMbIMU MU CaMMK pakTopamu, BIMSIOLLIMM
Ha CUCTEMHbIE 0OBbEKTBI. VIX OTNINYMTENBHON OCOOEHHOCTbLIO ABNSIETCA TO, YTO OHU UMEIOT
He TOJIbKO MEXaHNYECKYI0, GU3NYECKYIO, XMMNYECKYIO U T.A., HO 1 COLMAanbHY0 Nprpoay.
ABTOMOOUNL CO3AaH NIIOABMU NPEXAE BCErO UCX0ASA N3 NOTPEOHOCTY B NEPEABVXEHUN.
3aT0 B €ro ycTponcTBE UCMNOJSIb30BaHbI MPUHLMMBI U 3aKOHbI MEXaHUKU, GU3NKKU, TEOPUN
ANEKTPUHECKMX Lienen, paanodnekTPoOHNKN 1 ap.

B 3aBUCMMOCTM OT CTeNeHu BAUGHUS BCe cucTeMoobpasyoume dakTopbl
NoApPasfensioTCa Ha rnaBHble 1 BTOPOCTENEHHbIe. [NaBHbIMU ABNAITCSH GakTopbl,
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OokaszblBaloLLMEe onpenenswoliee BO3AENCTBME HA MPOLECC BO3HUKHOBEHUA U
PYHKLVWOHMPOBAHNSA LLEIOCTHOIO CJIOXHOOPraHM3oBaHHOro obpa3oBaHus.
COOTBETCTBEHHO BTOPOCTEMNEHHLIMI HA3bIBAIOT GAKTOPLI, yHACTBYIOLLME B CO3OAaHUN
CUCTEMBI, HO HE urparpoLime CyLeCTBEHHON poan. B3daTtb, K npumMepy, COBPEMEHHbIN
camoneT. CylWeCTBEeHHbIM, MMaBHbIM A1 HErO ABNSETCH TO, YTO OH MOXET NneTaThb,
nepeBo3unTb NIOAEN N FPy3bl. BTOPOCTENEHHBIM MOXHO CHUTaTb €ro OKpacky, nmbo
HE3aBMCUMO OT HEE OH B COCTOSIHUM BbIMOJHATE BO3IOXEHHbIE HA HEro GyHKUUK.

BupoByio knaccuoukaumio CUCTEM MOXHO Obio Obl MPOOOMKNUTL, OThICKMBAS
BCE HOBbIE M HOBble €e OCHOBaHWs. [paBOMEPHO rOBOPUTH O HEOOXOAUMbLIX Y
CNy4yamHbIX, CUNbHbLIX U cnabblX, aKTUBHbLIX U MACCUBHbBIX CUCTEMOOBOPA3YIOLLLNX
dakTopax. Bce OHM CyLEeCTBYIOT B peasibHON AENCTBUTENBHOCTU. HO TONbKO OAHO MX
nepeyncneHne notpebosaso 6Gbl 6ONLLIOr0 U 0OLEMHOrO UccnenoBaHus. BrnonHe
MOXHO ObIsI0 Bbl OCTAHOBUTBLCS HA YXXE€ PACCMOTPEHHbIX. OAHAaKO HeNb3s He 06paTUTb
BHMMaHUS Ha dakTopbl 0COOBOro ypoBHs abCcTpakumm, KakoBbIMU SABASIOTCS (akTopbl
NPUTSDKEHUS 1 OTTaNKMBaHUA. Ha nepBbll B3rNg4, CO30aeTcsa BrnedvaTieHne, 4To
CuUcTemMo06pasyloLLM GBASETCS TONbKO hakTop NpuTSXeHua. Lpyron xe ¢aktop -
OTTaNKMBAHUS - aCCOLMUPYETCH C OTTOPXEHMEM Kakumx-nNnbo 4yacTen uenoro,
paspyLleHneM cucTemMol. B oencTBuTenbHOCTU Xe noboe LenocTtHoe obpa3oBaHue
CNocoBHO BO3HUKHYTb M HOPMasbHO Pa3BMBATLCS TOJILKO B TOM Clly4ae, eC/iv B HEM
OAHOBPEMEHHO MPUCYTCTBYET N NPUTAXEHNE, 1 OTTankmeaHme. LlenocTHoCTbL aToMa
obycnoBneHa eAVWHCTBOM W PABEHCTBOM CUJT MPUTAXEHUA U OTTANKUBAHUS
MONIOXUTENBHO N OTPULATENBHO 3apPSXEHHbIX YacTul. Ecnu 6Gbl cucTtemMbl CTPOUNNCH
TONIbKO HAa OCHOBE MPUTAXEHUS, TO OHU BbIIUAUCHL Obl B KOHFIOMEPATUBHbIE
06pa3oBaHusg, KOTOpble OKa3anocb Obl CMOXHO OTAENUTb APYr OT Apyra. 9To
OZLHOBPEMEHHO 03Ha4aso Obl U IMLLEHNE VX BCAKOM MPOTUBOPEYNBOCTM KakK MCTOYHMKA
pa3suTtus. Ecnmn Gbl B OKpyXaloLlen OeNCTBUTENBHOCTU CYLLLECTBOBANN TOIbKO OOHU
Cunbl OTTasIKMBaHWUS, TO Toraa 66110 6bl BOOOLLE 6ECCMbICIEHHO FOBOPUTL O CUCTEMAX,
Tak Kak B Takolh cuTyauum CBA3N U B3aUMOLENCTBUSA Mexay obObektamu nmbo
OoTCyTCTBOBa/N, MO0 OKa3anvMCb CTOJIb PA3MbITbIMUK, YTO HUKOrga He cmornu Obl
00pa30BaThb Kakyl-n11Mbo LEeNoCTHOCTb. [03TOMY €AMHCTBO NPUTSXXEHUS 1 OTTASIKMBAHWS
ABNAOTCS OOHUM U3 BaXHENLUMX CUCTEMOOOPa3yloLmx GakToOpOoB.

2.2.2. Cuctemopaspywawwme ¢akrTopbl

Hapsiay ¢ cuctemoobpasyowmmmn paktopamm B NPUpoae 1 o0LecTBe AeNCTBYIOT
1 cucTemopaspywawwme daktopbl. Kak npaewno, pacnag UeloCTHbIX 0ObEKTOB
NPOUCXOANT NOA BAUSIHNEM U3BHE. [0pbl MOrYT ObITb Pa3pyLLEHbl 3EMJIETPSCEHNEM.
Ckanbl MoryTt ObITb B30pBaHbl 4e0BEKOM. [epeBsiHHas MOocTpolika MOXeT ObiTb
YHUYTOXEHA ygoapoM MOoJHMKU. lMpuHUuUnbl M OCHOBaAHUSA knaccudukayum
cuctemopaspywatowmx @akTopoB MOryT 6blTb MOCTPOEHbI MO aHanormm ¢
cuctemoobpasywmmMmn. Bo3aMoXHO nx aeneHne Ha NPUpPoAHbIe 1 UCKYCCTBEHHbIE,
rnaBHble 11 BTOpOCTENeHHble, HeoOXoaumbie 1 cnyyaiHblie 1 T.4. He octaHaBnmBasicb
noapoOHO Ha 3TOM BOMpoce 06paTUM BHMMaHWE NULIb HA Takoi BaXHenLwwuin
cmcTeMopaspyliarwmin Gaktop, kak Bpems. VIMEHHO OH onpenenser pacnan Bcex
cucteM. OgHM M3 HUX 06pPaszylTCsa NIMWb HA MIHOBEHbS, OPYrne cnocobHbl
CyLlecTBOBaTb O4YE€Hb ANMTENbHLIN Cpok. CO BpeMeHeM paspyllalTca 34aHus,
M3MEHSI0TCA TEXHOIOrMYeckne 1 coumasnbHble CUCTEMbl, B KOpHe npeobpa3syloTcs
YCNoBUS Xn3HU noael. NMOoHATHO, YTO paspyLUMTENEM BbLICTYNaeT He cam no cebe
daKkTop BpeMeHu, a BO3OENCTBME BHELWHUX CUJT HA KOHKPETHYIO CUCTEMY,
OCYLLECTB/ISEMOE B TEYEHNE ONpeesieHHOro CpokKa, KOTopble NoATa4YnMBaloT OCHOBbI
€e CYLEeCTBOBaHMUSA N B KOHEYHOM cYeTe NpuBOAAT K rnbenn. Bpemsa paspywaer
npsimMble 1 KOppEeNsuNOHHbIe CBA3U, a TakXke M 3aBUCUMOCTU MeXAYy BCeMU
KOMMOHEHTaMWN CUCTEMbI.
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B cBg3K C 9TUM OOBACHUMO U XenaHue NMI0AeN ONpenenvTb Te YCNOoBuUs, Npu
KOTOPbIX HACTynaeT paspyLleHne LEeSOCTHbIX CUCTEM. B Hayd4HOM nnaHe 9TO O4eHb
cnoxHas npobnema, KOTopas B NMOJHOM OObEME elle He Hallsla CBOEro HayyHoro
paspelueHus. OgHako yxe cenvac BUOHO, YTO pacna MHOMMX CUCTEM CBSI3aH C UX
3HEpPreTUYeCKUMN XapakTepuctukaMmu. BolaensaioT gBa OCHOBHbIX YCNOBMUS
pa3pylieHUs LLesIoCTHbIX CUCTEM.

MepBoe 13 HUX hopMynMpyeTcs TakuMm 06pasom: cuctema GyaeT paspyLueHa,
€C/IN CyMMapHas 9Heprus OBUXEHUS CUCTeEMbl OyAeT NMpeBbillaTb IHEPTUIO ee
BHYTPEHHUX cBA3en. [lpolie rosops, 370 O3HA4YaeT, YTO BHYTPEHHUE UCTOYHUKMN
0Ka3bIBAIOTCS HECMOCOOHLIMY MOAAEPXKMBATL PA3BUTNE CUCTEMBI. [1Nng YenoBeka kak
OMONOrMYecKom LeNOCTHOCTM 3TO MOXET O3Ha4yaTb, YTO KakMe-TO ero OpraHbl He B
COCTOsIHMM 00ecneynTb MoNHOUEHHOE (GYHKLMOHMPOBAHWE OpraHn3ma B Lenom. B
006LLECTBE Takoe NOJIOXKEHWE OeN XapakTepuayeT, HanpuMep, NOJIHYO U YaCTUYHYIO
MOTEPIO YNpas/IEHNs CoLMalbHbIMU NPOoLLEeccamu.

BTopoe ycnoBure paspyLueHns LIeNoCTHBIX CUCTEM 3BYYMT CeaylowmmM o6pasom:
cucTema nepecTaHeT CyLLeCTBOBATh, ECIIN SHEPIUs BHYTPEHHUX CBA3eN OyaeT MeHbLUe
CYMMAapHOWM 3HEPrnn BHELLUHMX BO3OENCTBMA. ECnn nepBoe ycnoBue akLeHTUpyeT
BHUMa@HME Ha BHYTPEHHUX UCTOYHUKAxX rMbenu CNoXHOOPraHW30BaHHbIX 0OBLEKTOB,
TO BTOpOE 06palLLeHO K CUIE BHELLIHMX BO3AENCTBMIA. CMbICN NOCeaHero CBoanTCs K
TOMy, 4TO CUCTeMa NepecTaHeT CyLlecTBOBaTb, ECNN Cuna AaBneHus cpenpl Oyner
BblLLE BO3MOXHOCTEN K COMNPOTUBAEHUIO CaMOM CUCTEMBbI. Tak, MOLLHOCTb B3pblBa
MOXET 3HAYNTENbHO MPEBbILLATL NMPOYHOCTb 34aHUSA. B 06LLECTBEHHOM XN3HN SPKUM
nNpPUMepPOM Takoro poaa SBNSeTCS 3axBaT 1 nopaboLueHre Hapoaa 0OHOro rocyAapcTBa
opyruMm. B oBoux cnyyasix cuna BHELIHUX BO3AENCTBUIA MPEBLILLAET BO3MOXHOCTU
CconpoTuBeHNs cuctemMol. B ogHOM crydae pesynbTaToM SGBASETCH YHUUTOXEHUEe
3[aHu4, a B APYroM - NoTeps HE3aBUCUMOCTU U CaMOCTOSTENIbHOCTU CTPAHOM.

Kak Buamm, oba ycnosusi cBsi3aHbl C noaaepXkaHMeM aHepreTnyeckoro 6anaHca
cuctemMbl. ECnn OH HapylleH, TO B HEN YBENYMBAETCH IHTPOMUNHLIA 3D dEKT,
BO3pAaCTaeT A4e30praHm3aumns CBA3en N OTHOLLEHNIA CUCTEMBI, YCUTUBAIOTCH 3N1IEMEHTDI
Xa0TUYHOCTU, HApaCcTaeT HanpPsXXeHHOCTb BO B3aMMOENCTBMM YacTel 1 uenoro. 9ta
pa3banaHCcMpoBKa MOXET OOCTUraTb CBOE KPUTUHECKOM TOYKN, 3a KOTOPOW cneayeT
pacnag v paspyLleHne nMelLwencs LenoCTHOCTU.

Taknm 06pas3om, kaxaoe LenocTHoe o6pa3oBaHmne NOABEPXKEHO OAHOBPEMEHHO
BO3OENCTBUIO Kak CUCTEMOOOpa3ylomx, Tak U cucTemMopaspyllarumx GakTopos.
CoxpaHeHne 1 pasBuUTUE CUCTEMbI HANPSMYI0 3aBUCUT OT COOTHOLLEHWS CUT MeXay
HUMK. Yem Oornblue cuna BAUSHUSA cucTemoobpasyowmx GakTtopoB, Tem bonee
3awpieHa cuctema. JTo ABAFETCS NokasaTeNeM TOro, YTO OHa HAXOAMTCS Ha NoabeME,
pa3BMBAETCS, CTPEMUTCS K COCTOSIHMIO paBHoBecusl. 1 Ha060pOT, NpeBbILLEHNE CUIbI
paspyLalowmx GakTopoB CBUAETENLCTBYET 00 ee ynajake, ABUXEHUM B CTOPOHY
npekpaLleHns CBOEro CyLLeCcTBOBaHUS.

2.3. Knaccudukauma cucteMHblXx 0OBbEKTOB

Kak ssBCTBYeT 13 npeabiayLimx pacCcyXaeHuin, CUCTEMbI NpeacTaBeHbl OrPOMHbIM
MHOXECTBOM Pa3HOPOAHbIX U pas3HOKaYeCTBEHHbIX 00bLEeKTOB. B kauectBe cuCTEMbI
MOryT OblTb PACCMOTPEHbI U aTOM, U KneTka, U aBTOMOOWNb, 1 30aHne, N 06LEecTBO 1
T.0. MoatoMy nana ux 6onee yrnybneHHOro M3yyYeHuss OCYLLECTBSIOT TUMOJIOTUIO
cucteM. B ee OCHOBE NeXUT pacyieHeHMEe LLeNIOCTHbIX 0O bEKTOB 1 UX MPyNnupoBKa ¢
MOMOLLIbIO Maeanu3npoBaHHOW Moaenn. Ha 6ase 3TOro pacuysieHeHus CTpouTcs
knaccudpukauma cuctem. OHa MMEET CBOEN LENbIO CO3AaHME OpPUEHTaUUA B
MHOroo0pasnmn LEesoCTHbIX MPOLLECCOB U SABMIEHWNIA, YCTAHOBNEHNE CBA3EN Mexay
pPa3HOPOAHLIMU CUCTEMHbIMM 00pPa30BaHUAMU, ONUCAHME UX OOLLNX CBOWCTB U
OTNINYUTENbHBIX YepT.

BbluneHeHne pasnnyHbIX KNacCoB CUCTEM NO3BONAET ry6XKe NPOHUKHYTb B TAlHbI
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o0bLLUer TeopuM CUCTEM, YBUOETL B €AMHCTBE BCE MHOro006pa3ne COBPEMEHHOIO MMpa.
B HacTosillee BpeMsi B HayyHOl nuTepatype cylecTByeT O0JblIOe KOAMYecTBO
pa3Ho0bpa3HbIX KnacCuPUKaLuMoHHbIX CXeM. PackpbiTb UX B A@HHOM paboTe NpocTo
HE NpeacTaBnsieTcd BO3MOXHbIM. [103TOMY OCTAaHOBMMCS MWb HA HEKOTOPbIX,
Hanbonee nokasaTesbHbIX, KOTOPbIE AaloT obLee npeacTasneHne o GoratcTee Mupa
CUCTEM.

B GonblwnHCTBE paboT knaccudurkaumio CUCTEMHbIX 0OBbEKTOB CrnpaBensiMBo
Ha4YMHaT C X pasfeneHuns No NPOYHOCTU BHYTPEHHUX CBS3EN 1M OTHOLLEHWUI. B aTOM
CMbICJIE TOBOPST O LLeJIOCTHbIX 1 CYMMAaTUBHbIX CUCTEMHbIX 00pa3oBaHusx. MNepsbie
M3 HUX NpeacTaBnsatoT coboil COBOKYNMHOCTb OOBLEKTOB, B3aMMOAENCTBME KOTOPbIX
o0ycnoBnmMBaeT HalM4yMe HOBbIX MHTErpaTUBHbLIX KAYeCTB, HE CBOMCTBEHHbIX
o6pa3syloLMM ee 4acTsM U KOMMOHeHTaM. Tak, OTAefIbHO B35iTble aTOMbI KUCIOpoaa U
BOoZOpoaa 06nanaloT O4HOW KaYeCTBEHHOW ornpeneneHHoCcTbio. Ho coeauHeHHble B
onpeneneHHon NponopLMn oHM 006pas3yioT MOJEeKysly BOAbl, KOTOpas BbipaxaeT yxe
VHYIO KQ4eCTBEHHYIO ONpPeneNeHHOCTb, OT/IMYHYIO OT CBOWCTB 3/IEMEHTOB, €€
COCTaBNAOLWMX, KOTOPas N ABMASETCS BblpaXEHUEM X UHTErPaTMBHOM LENOCTHOCTU.
OTnmunTensHasi 0COOEHHOCTb CUCTEM 3TOr0 KJlacca 3aK/io4aeTCcsl B TOM, YTO BHYTPEHHME
CBSI3M YacTeil okasbiBalOTCs npeodbnafalollMmMm No OTHOLLEHUIO K OBUXEHUIO 3TUX
yacTel M K BHEeLUHeMy BO3OEeNCTBMIO Ha HuX. dPakTopamMu LEenoCTHOCTU ABNSIOTCS
MPUYMHBI U UCTOYHUKN, Bbi3biBalOWNE 0ObeANHEHME UCXOAHbIX KOMMOHEHTOB B
LEeNOCTHYIO CUCTEMY, COXpaHsawlWMe ee kak uenoe, obecneymBawuwme ee
GYHKUMOHNPOBaHME, COBEPLLUEHCTBOBAHNE, ONTUMMU3ALMIO BHYTPEHHUX U BHELUHUX
CBA3EN.

LlenocTHble cuctemMbl Takke BeCbMa MHOrO00OpasHbl. I3BECTHbLI OTEHECTBEHHbIN
cuctemornor B.IN. AdaHacbeB noapasaenseT ux B 3aBUCMMOCTM OT CyOCTaHLMOHaIbHOM
npupoAbl. NepBbii KNacc LENOCTHbIX CUCTEM - 3TO pealibHble, CYLIECTBYIOWME B
06bEKTUBHOW OENCTBUTENIbHOCTU, XNUBOW U HEXMBOIM npupone, obuwiectse. Bropoii
COCTaB/ISIOT CUCTEMbI KOHLEeNTYasbHbIe, MAealbHble, KOTOPbIE C PA3/INYHOM CTEMNEHLIO
MONHOTbI, FYyOUHbI, 0OBEKTUBHOCTM M JOCTOBEPHOCTIN OTPaXaloT peasibHble CUCTEMBbI.
MHaye 3T o6pas3oBaHMa MHOrga HasbiBalOT abCTpakTHbIMU. TpeTbsd rpynna - aTo
UCKYCCTBEHHbI€, CKOHCTPYMPOBaHHble cucTeMbl. OHM CO34al0TCA YEsIOBEKOM B
COOTBETCTBUM C €ro LEeNIMm 1 npegHasHayveHbl oas yAOBAETBOPEHUS €ro Hyxn u
notpebHocTen. N HakOHeL, YeTBepTasa rpynna npeacrtaBieHa CMellaHHbIMU
cmcTeMamMu, B KOTOPbIX OPraHNYeCcKn ClINTbl 3NIEMEHTbI TPEX NPEALLECTBYIOLLMX FPynmn.
B Hux moryT OblTb OAHOBPEMEHHO COEAMHEHbl KOMMOHEHTbl MPUPOAHOIro U
coumanbHOro xapakrepa. lNpumMmepamm MOryT CAY>XXUTb Pa3/IMYHOIO Poaa SKOSI0rnyeckme
CUCTEMBI, CUCTEMA “4eNOBEK-TEXHUKA” N Apyrue.

B oTnnyme OT LEeNoCTHbIX CUCTEM CYMMAaTUBHbIE UIN agAUuTUBHbBbIE - 3TO Te
CUCTEMbI, Y KOTOPbIX CBA3U MeXAy 3NeMeHTaMn OLHOro 1 TOro Xe nopsaka, 4To u
CBSI3N UX 3IEMEHTOB CO Ccpefon. Mx CylHOCTHasa xapakTepucTuka BblpaxeHa B
aAAUTUBHOCTU, 0003HaYaloLLE PABEHCTBO CYMMbl CBOMCTB CUCTEMbI CYMME CBOMCTB
€e KOMMOHEHTOB. VX rnaBHbI NpuM3HaK COCTOUT B TOM, YTO MNPU YBEANYEHUN WU
COKpaLLleH KOMMNOHEHTOB camMa cucTemMa He npeTeprneBaeT 3aMeTHbIX U3MEHEHUN,
OHa TONIbKO MOXEeT npuobpeTaTb UHble 0O0bEMbI U MPOCTPAHCTBEHHbIE KOHTYPbI.
[Mpumepom Takmx CUCTEM ABASIETCHA rpyaa KamHeln, OepeBbs B NieCy, ClyyaliHo
cobpasLuascs Tonna aogen n T.40. C no3nuuii SHTPONUN AaHHBLIE CUCTEMbI ABNAIOTCS
HEOPraHM30BaHHbIMU. CBA3KM N OTHOLIEHUSA MEXAY MX YaCTaAMU U LENbIM HOCAT
BHELUHWI U CllyYanHbIA XapakTep, HO OHW MMEIKDT FBHO BbIPaXEHHbI 0ODOPMIIEHHbIN
BUAO. B HEKOTOPbLIX MCTOYHNKAX aoauUTVBHbIE 0OPAa30BaHNSA HE OTHOCSAT K CUCTEMHbIM,
nonararT, YTO OHU ABNSIOTCA OObIKHOBEHHbIMW KOHrnomepatamu. OgHako,
OONBLUMHCTBO YYEHbIX CXOAATCH BO MHEHUU: CYMMaTMBHbIE 0O0beANHEHMUS ABNSIOTCS
CUCTEMHbLIMW, HO HEe LENOCTHbIMU. Ha 3TO ykadblBaeT Hannume y HUX NyCTb Oaxe
MOBEPXHOCTHbLIX 1N HEMPOYHbIX, HO BCE XE& CBA3EN N OTHOLUEHUIA MeXAy pasinyHbIMMn
anemeHTamMu. Mpu 3TOM HYXHO 3aMeTUTb, YTO B NMO3HaBATESbHbI NMpoLecc Hanbonee
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aKTUBHO BKJIIOYEHbDI MOKa eLle LeNIOCTHble CUCTEMbI, a afANTUBHbIE U3Yy4eHbl MeHee
06CTOATENBHO, XOTS MOTPEOBHOCTL B 3TOM uUMeeTcs. Hanpumep, nccnepnosaHue
noBeAeHNs TONMbl ABASIETCS BECbMa akTyaslbHOM Hay4HOM Npo6aeMoi, HO peasbHbIl
YPOBEHb €€ aHann3a OCTaBdAeT Xenarb MHOrO JlyyLero.

C nosuuunii 3aBUCUMOCTU LENOCTHbIX 0O6pa3oBaHuii OT OKpyXaloLleln cpenbl
BAXXHbIM SBMISETCS KNaccndukaumsa CUCTEM Ha 3aKpPbITble U OTKPbITbIE. 3aKPbITbIMU
WM 3aMKHYTbIMU SIBASIIOTCS CUCTEMBbI, KOTOPbLIE CYLLECTBYIOT BHE CBSA3U C BHELLUHUM
MUPOM U1 CNOCOGHbI PYHKLMOHMPOBATL CAMOCTOSATENbLHO. Yalle BCero B kayecTBe
TakOBbIX BbICTYMAOT TEXHUYECKME YCTPONCTBA. K YnCy TakKUX CUCTEM OTHOCUTCH TOT
Xe aBTomMobunb. Ero apurarens pabotaeT No CyLecTBy aBTOHOMHO. 119 TOro 4To6bl
OH (YHKUMOHMPOBAN, HE HYXHO HWKaKuUX BO3AeNCTBUIN n3BHe. OpHaKo
CaMOCTOSITENIbBHOCTb W HE3ABUCKMMOCTb 3aMKHYTbIX CUCTEM He abCcomoTHa U BECbMa
ycnoBHa. B cuny BAVSIHUS KNMMaTUYECKMX YCIIOBUIA Pa3/IMyHble YacTu aBTOMOOUNS
noageprarTcd KOPPO3um 1 NPUXOOAT B HErO4HOCTb.

OTKpbITbIE CUCTEMbI OT 3aKPbIThIX (3aMKHYTbIX) OTAMYAKOTCA MPUHLUMOM
3KBUOUHANBHOCTU, O3HAYaOLWNMM BO3MOXHOCTb OOCTUXEHUS NMPOMEXYTOYHBLIX U
KOHEYHbIX COCTOSIHWIA MPW pasfiMyHbiX HayalbHbIX ycnoBusax 6Gnaropaps
B3aMMOOENCTBUIO C OKPYXaloLLEel cpenon. 9T CUCTEMbI HE CNOCOOHbI CYLLLECTBOBATb
06e3 CBA3M C BHELIHVMM MUPOM, HEe OOMEHMBASACb C HMM BELLECTBOM, SHEPrUen u
nHpopmauven. K HUM OTHOCATCHA BCe coumanbHble cuctembl. NMpuaHakamu
couMasnibHbIX CUCTEM SBASIOTCA: @) Hanmume uenu; 6) npoyHas B3aMMOCBSA3b
3/IEMEHTOB; B) HANIM4YNE OKPYXEHMS, HECYLLLErO OrpaHMYEHNsI CUCTEMBI; ') obnagaHue
onpeneneHHbIMMU pecypcamu, obecneymBalolLMn X CyLLLECTBOBAHUE; A1) Hanuyne
ynpasnsaowero ueHtpa. OTcioga n OCHOBHbIMY CBOMCTBaAMU COLMANbHbIX CUCTEM
BbICTYMaloT ueneHanpaB/eHHOCTb, apfanTUBHOCTb, OTKPbLITOCTD,
CaMOBOCMNPOU3BOACTBO U Pa3BUTOCTb. OYEBMOHO, YTO AN COLMASIbHBIX CUCTEM
0693aTenbHO HaNMYMe 3HEProuUVBUIN3aLMOHHOIO 0OMEHa C OKpYXKatoLLen cpenon u
CUHXPOHM3auusl 3TanoB pa3BuTus ¢ rnobdanbHbIMU 0OLLECTBEHHLIMU N3MEHEHUSIMUA.
OTKpBLITOCTL CUCTEM B LIESIOM 00YCIIOBMIEHA TEM, YTO HApPSAY C AaHHbIM 06pa30BaHNEM
BCerga CyLlecTBYIOT Apyrune, OT KOTOPbIX BO MHOMOM 3aBUCUT QYHKLUWOHMPOBaHWE
aToro obpasoBaHua. B npouecce CBOEro B3aMMOAENCTBUS OHM BAUSIOT Ha CaMmble
pasnuyHble napamMeTpbl Apyr Apyra, BUOOVU3MEHSS UX, NpUaaBas UM COOTBETCTBYIOLLYIO
HanpaBfEHHOCTb 1 CBOWCTBA.

K OoTKpbITBIM CUCTEMAM OTHOCATCA U AUCCUMNMATUBHbIE CUCTEMDbI.
JnccmnaTtMBHOCTb O3HAYaEeT, BO-NepBblX, HEBO3MOXHOCTb CYLLEeCTBOBaHUSA CUCTEMBI
6e3 noTtpebneHns sHeprum M3 OKpyXallen cpedbl; BO-BTOPbIX, 3aBUCUMOCTb
CTPYKTYPbl CUCTEMBI OT KOJIMYECTBA N Ka4eCcTBa NOTPEONSIMON 3HEPTUX U, B-TPETLUX,
3aBMCUMOCTb KOJIMYECTBA U KayecTBa [00bIBAEMON 3HEPrUM OT CTPYKTYPHbIX
BO3MOXHOCTEN CUCTEMbI. TOJIbKO OCBOMB W 3a4€MCTBOBAB B AOCTATOYHOM CTENEeHu
HOBbII MCTOYHUK SHEPIUN, Takme CUCTEMbI NOJy4aloT BO3MOXHOCTb Ka4eCTBEHHOM0
pasBUTUS CBOEN CTPYKTYPbI, TO €CTb Nepexofa Ha CleayloLlwyo CTyNeHb 3BOIOLNN.
OTO CBOWNCTBO OTKPbITbIX CMCTEM AaeT BO3MOXHOCTb OCYLWECTBAATb WX
NPOrHO3MPOBAHUE NYTEM U3YyYEHUSs 3aKOHOMEPHOCTEN B3aMMOCBSA3M BXOLHbIX
3SHEPreTUYECKMX NMapaMeTpoB U CTPYKTypbl 00bekTa. JAMccunaTtuBHOCTb BHYTPEHHE
npucyLLa BCeM OOLLECTBEHHbIM CUCTEMAM.

B kauyectBe 0co60ro poaa OTKPbITbIX CUCTEM MOTYT ObiTb BblAENEHbI
MHPOpPMaLMOHHbIE. ITO CUCTEMbI, CNOCOOHbIe nepepabaTbiBaTb U O06bIBaTbL U3
OKpY>XaloLLen cpefibl MHDOopPMaLMIO B UHTEPeCax COXPaHEHWsI CBOEM OPraHn3aLMOHHON
yCTON4YMBOCTU 1 pa3BuTusa. OHM o6nagatoT NamaTbio (415 coumanbHbIX CUCTEM - 3TO
ncrtopmsa obLiecTsa), CTPYKTYpOl aHanm3a n 0000LLEHNS pa3NnyHbIX COOOLLEHNIA,
opraHamMmu NpOrHoO3MpoBaHUa M ynpasrneHuss. HeoO6XoAMMbIM YCNOBUEM UX
CYLLECTBOBAHUS SIBNSIETCS Pa3BUTOE CTPYKTypHOe pasHoobpasue. VIMEHHO OHO
obecneumBaeT BCe MHOroobpasue npoBeneHus onepauuini ¢ MHOOPMALMOHHbLIMU
notokamu. Takasi cuctema He crnocobHa CyLLECTBOBATb BHE MH(POPMALIMOHHOIO MNoJis,
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KOTOPOE ABNSETCH €e NnuTaTelbHON CpesoNn.

JnccunaTMBHOCTL M MHDOPMALMOHHOCTb TECHO CBsi3aHbl Mexnay coboii. ITo
0OBACHAETCH TEM, Y4TO, BO-MEPBbIX, TONIbKO AOCTUIHYB ONPEAENeHHOro CTPYKTYPHOro
pa3BuTMa Ha 6ase OMCCUMATMBHOCTU cucTemMa npuobpeTtaeT MHOOPMALMOHHbIN
XapakTep 1, BO-BTOPbIX, AalibHENLIee pas3BUTUE CUCTEMbl CTAHOBUTCHA BO3SMOXHbLIM
TOJIbKO MNpPW COXPaHEHUN ee Ka4vyeCcTB AUCCUMATUBHOCTU U MHOOPMALMOHHOCTW.
YunTbiBas 3Ty CBSA3b, HAMNPABNEHHOCTb ABUMXEHMS OTKPbITbIX CUCTEM MOXHO ONPEenENnTb
KaKk MOCTOSIHHOE YCNOXHEHUE UX CTPYKTYpbl, MO3BONSAIOLWEE OCBanBaTb HOBblE
3HEPronH@OpMaLMOHHbIE KaHasbl CBA3M C OKpyXatoLwlen cpenon. Bmecrte ¢ atum,
B3aUMOCBSI3b CTPYKTYPbl 1 AHEPrOMHOOPMaLMOHHBIX KAHAN0B C BHELLUHMMU CUCTEMAMU
NMO3BOJIIET NOCTYIMPOBATb BO3MOXHOCTb YNPOLLEHMS (Aerpagaunmn) CTPYKTypbl 000
OTKPbITON CUCTEMBI MPU YMEHBLLUEHNN KOIMYECTBA UNU YXYALLEHNN KA4YECTBA KaHaNoB
CBSI31 C OKpyXXaloLen cpeaon.

B 3aBMCMMOCTM OT COOTHOLLEHUS M3MEHUYMBOCTU U YCTOMYMBOCTU LLENOCTHbIE
06beKkTbl ObIBAOT AMHAMWYECKUMWU U CTaTU4YecKumMn. JUHaMU4YecKue CUCTEeMbl
XapakTepuaylTcsa NPOTeKanWNMMM B HUX NOA BAUAHUEM BHELWHUX (GaKTOPOB
npeobpa3oBaHNSMU B CTPYKTYpe 1 dyHKLMAX. CyllecTBoOBaHME TakMX CUCTEM OCHOBAHO
Ha OEencTBMM AMHAMUYECKMX 3aKOHOB. VX npeackadaHusa MMeloT onpeneneHHbln
O[HO3Ha4HbIN xapakTep. B mexaHuke, ecnm n3BecTeH 3akOH OBUXEHUS Ten, 3adaHbl
€ero KoopauHaTtbl M CKOPOCTb, TO MOXHO TOYHO OMpeaenuTb MoJIOXEHNE U CKOPOCTb
OBUXEHUs Tena B NtoOOM MOMEHT BpeMeHu. [AuHamumyeckme 3akOoHbl ONnpeaensoT
noseaeHne OTHOCUTESIbHO M30JIMPOBAaHHbLIX CUCTEM, COCTOSLLMX U3 HEOOBLLOMO Yncna
KOMMOHEHTOB, MO3BOJAIOLLMX aBCTPparnpoBaTbCs OT LENoro psiaa crydanHbiX GpakTopoB.

C nomMoLLbl0 OMHAMUYECKMX 3aKOHOB 0ObIYHO GOPMYNNPYIOTCH Ka3yasibHblie
(NPUYMHHBIE) CBA3U CUCTEMHbBIX SBIEHNN. PaccmaTpumBas 04HO SBAEHNE KakK NPUYNHY
OPYroro, TeM camMbliM OCYLLECTBSIOT OTPbIB UX OT BCEOOLIMX CBA3EN N OTHOLLUEHWIA.
OTn 9BNEHUS N30ANPYIOTCS, YEM 3HAYUTENBHO YMPOLLAETCS U naeann3npyeTcs
NencTBUTENbHOCTbL. Moo0BHYI naeann3aumio 1 ynpoLLeHne nerdye OCyLIEeCTBUTb B
MexaHuKe, aCTPOHOMUU, KJlaCCUYECKON PU3nKe, KOTOpPble UMEIKT Oesi0 C TOYHO
M3BECTHbIMU CUIaMW 1 3aKOHaAMW OBUXEHUS Ten nopn ux Bosnericteuem. B Gonee
CJTIOXHBIX CUTyauUsx NPUXOOUTCS YyYUTbiBaTb BO3OENCTBME MHOXECTBA (HakTOPOB U
obpalaTbCs K CTaTUCTUYECKMM 3aKOHaM.

B npoTuBOBEC AMHAMUYECKMM CUCTEMaM, CTaTUMECKME CUCTEMbl CMOCOOHbI
OINTENbHOE BPEMS COXPaHATb cebs, CBOM COOCTBEHHbIE CBSA3M, OTHOLLEHMS U CBOMCTBA.
OHM OTpaxatoT COCTOsIHME MOKOS, OTCYTCTBME ABMXEHMS 00bekTa. OHM XapakTepusyoT
YyCTOMYNBOCTb, CNOCOOHOCTb COXPaHATb HEM3MEHHOW CBOK KA4YE€CTBEHHYIO
onpeneneHHoCcTb. OTU CUCTEMbl CTPOSATCS Ha 3aKOoHaX CTaTUMKWU, OOBSACHSOLLNX NX
CTPEMNIEHNE K OOCTUXEHWUID CBOEro paBHOBECUHA UM CO3LAHUIO YCIIOBUN,
obecneunBaroLMx ero. s HEKOTOPbIX U3 HUX 3TO COCTOSHME MOXET ObITb ONMMCaHO
MaTtemartmyecku, Hanpumep, 4as pusmdeckux Ten. Ix paBHosecure 13y4atoT C NOMOLLbIO
COOTBETCTBYIOLLMX YPaBHEHUI. MprnyeM, ecnv obLLee YNCNO peakuuii, CBA3el okaxeTcs
6oJsiblle Yncna ypaBHEHNM, coaepxallmx aTh peakumm, To NOCTPOEeHHas cuctemMa Ten
CUYMTaAETCH CTaTUYEeCKN HeonpeaeneHHOM 1 AN N3y4eHns ee paBHOBECUS HAA0 Y4ECTb
nedpopmauymto Ten.

CraTnyeckme CUCTEMbI CTPEMSITCS 3aHATb YCTONYMBOE PaBHOBECHOE MOJIOXEHME.
OHo obGecneymBaeT ONTUMaNIbHOCTb U LLIENOCTHOCTb UX (PYHKLIMOHMPOBAHUS. YCOBUS
LOCTUMXKEHUS 3TOr0 MOIOXKEHUS A1 Pa3/INYHbIX CUCTEM MMEIOT CBOIO cneumduky. Tak,
paBHOBECME MEeXaHW4YeCKOl cucTeMbl OyaeT yCTOMWYMBBLIM, €Cnv Npu Masnom
BO3MYLLLEHMN TOYKN CUCTEMbI BO BCE NOCNEeAyoLEee BPpeMS Masio OTKIIOHAKOTCS OT UX
pPaBHOBECHOr0O pacnofylioXeHus, B NPOTUBHOM CJly4ae paBHOBeCUe SBAETCH
HeycTon4YMBbIM. OBbIYHO MPU MasbiX BO3MYLLLEHUAX TOYKM CUCTEMbI, HAXOASLLMECS B
MONOXEHNN YCTOMYMBOIrO PaBHOBECUS, COBEPLUAIOT OKOJI0O CBOUX PaBHOBECHbIX
NONOXEeHUN Manble KonebaHusl, KOTOpPble BCEACTBUE COMNPOTUBIIEHNS CO BPEMEHEM
3aTyxaloT 1 paBHOBECKE BOCCTaHaB/IMBAETCS.
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PeanbHas x13Hb faeT orpoMHOe 60raTCTBO CaMbixX Pa3HOOOPa3HbIX BUAOB CUCTEM.
O HEeKOTOPbIX N3 HUX (KECTKUX, MAMKMX, CAMOOPraHN3YIOLLMXCS) FTOBOPUIOCH BbILLE.
CBolicTBa APYrix, HANPUMEP, XMBbIX N HEXMBbIX, OYyT PACCMOTPEHbI B Aa/IbHENLLIEM.
BaxHO 0TMETUTb, 4TO Knaccudurkaums CUCTEMHbIX 0O EKTOB MO3BONSET YBUAETH BCE
MHOroobpasue peanibHOro Mupa, CBs3eli Mexay ero o6bekTamu, BolAennTb 0coOble
CBOIACTBA U 4epTbl PasfiyHbIX BUOOB LENOCTHLIX 06pa3oBaHuii.

2.4. Crpyktypa, GyHKUMM U ITanbl Pa3BUTUS CUCTEM

OcoBeHHOCTH, YepTbl, CBOMCTBA LENOCTHLIX CUCTEM BO MHOIOM OMNpPeaensoTcs
VX BHYTPEHHUM CTPOEHMEM 1N KOMNO3UUUENn. B nx CTPyKType ckpbiTa TanHa npouecca
MHTerpaummn anemMeHToB, o6pa3oBaHMs Ha OCHOBE B3aMMOAEWNCTBUSI, kas3anocb Obl,
pPasHOPOAHbIX SABNEHUN, HE UMeLWMX APYr ¢ APYroM Hu4yero obuiero, HOBOW
Ka4eCTBEHHOM OnpeaeneHHoCTU. XMMmyeckas peakumns xenesa c yrinepoaom, B3aTbIX
B OMpeAeNieHHoM nponopuuu, NpuUBoAMT K 06pa3oBaHMio YyryHa. ABTOMOOWUb, Kak
LesIocTHOe 06pa3oBaHMe, COCTaBIEH U3 TakMX PA3HOMMEHHbIX YacTel, Kak MoTop,
Ky30B, KOfieca, CUAEHUS N T.4,.

CTpykTypa o00ObekTa obpasyeT coaepXaTefibHYyl0 U CYLLHOCTHYIO CTOPOHbI,
KOMMO3ULMIO CUCTEMBI. BakHO ONpeaennTbCs C TEM, YTO MOHMMAETCS MO, MOHATUEM
“cTpykTypa”. B HacTosiLLee BpeMs CyLLLECTBYET ABa OCHOBHbIX HanpaB/eHns B Noaxonax
K Hemy: Mmopdonornyecknin 1 pyHKLUOHaNbHbIW. [1epBbIi CBOAUTCS K TOMY, 4TO
nop, CTPYKTYPOW NOHMMAIOT MPOCTO HaBOP KOMMOHEHTOB, U3 KOTOPbLIX COCTOUT CUCTEMA.
TemMm cambiM nuuib pukcupyetTca GakT aeneHus LenocTHoro obpasoBaHUa Ha
pasnuyHble CocTaBnsoLwme. Takor noaxoa NpegocTaBnsieT BO3MOXHOCTb UCCea0BaTb
KOHKPETHbIE KOMMOHEHTbI CUCTEMbI. HO N3 NOAs 3peHuns BbiNaaatoT CBA3M M OTHOLLEHUS
Mexay HUMW, 4TO AN MO3HAHUSA UHTEerpaTuBHbIX CBOMCTB 0ObekTa MMeeT
OoCHoBoMonaratouee 3HadyeHne. PyHKUMOHaNbHbIV NoOX04, 3HaYMTENIbHO NPOAYKTUBHEE
1 penpeseHTaTnBHee. OH NOAXOANUT K PACCMOTPEHUIO CTPYKTYPbI HE TOJIbKO C TOYKU
3pEHNS COCTaBNSIOLLMNX €€ KOMMOHEHTOB, HO M pacCMaTPUBAET B3aUMOAENCTBME MEXAY
COCTaBNSALLMMU, BEOYLLMMN K 0OPa30BaHUIO LLENOro.

BHyTpeHHee CTpoeHne CUCTeMbl OMMUCBIBAETCS Yepe3 ee KOMMOHEHTbl. OHu
npencTaBneHbl CTPYKTYPHbIMU €OMHULAMKN B BUAE NMOACUCTEM, YaCTEN N 3/IEMEHTOB.
Mopacuctembl - 370 Haubonee KPymnHble U OCHOBOMONArawumMe KOMMOHEHThI
LLleNloCcTHOro 06pasoBaHst. OHM COCTaBASIOT Ero KOCTSK, OCTOB. 151 )XeNne3HOA0POXHOro
cocTaBa MMM 9BNASIOTCA NapoBO3 (9NeKTPOBO3, TEMSI0OBO3) M BaroHbl. Moacncremst
o6pas3oBaHbl U3 YacTen, koTopble ee 00pa3yloT. [1apoBO3 COCTOUT M3 JIOKOMOTMBA,
napocunoBO yCTaHOBKM, konec U T.4. MNpuuenneHHble K HeMy BaroHbl MOryT ObITb
MaccaXXMpCKUMU N rpy30BbIMU, CAMOXOOHBIMU U HECAMOXOAHbIMU U T.A4. CTPYKTYPHO
YyacTu noapasaensoTca Ha anemeHTbl. OHM 03HavaloT npeaen ApobreHnss CUCTEMbI
Ha KOMMOHEHTbI. DNIEMEHTbI BbICTYNAOT B POJIN HEPACHIEHAEMOro HOCUTens Ons
[AaHHOro kayecTBa. 34€eCb He MMEETCS B BUAY, YTO OHUM HE MOryT ObITb OMMCaHbI
cocTaBngoWMMKN elle 6onee HU3KOro YPOBHSA. INEMEHTbl SBASIIOTCS KOHEYHbIM
MYHKTOM CTPYKTYPHOrO aHann3a noToMy, YTO AanbHelllee paclienneHne obbekTa
CTaHOBUTCSA 6ECCMbICNIEHHBIM, MO0 OHO He BeAeT K BblAEeNeHNIO KOMMNOHEHTOB, akTUBHO
BINSIOLLMX HA 00pa3oBaHMe LEeNOCTHbIX CBOMCTB 0ObekTa.

CnepoBaTtenbHO, CTPYKTypa OMNpenensetr BHYTPEeHHee CTPOEeHWEe CUCTEMBbI,
KONMYECTBEHHLIM HAbOP M COCTaB SIBMIEHWI, NpuaaloWmnX el CTPoro onpeaeneHHble
kayecTBa. Ee aBuxeHne naoet ot Hanbonee kpynHbix 06pa3oBaHuii K 6oee MenkmmMm,
OT KOMMOHEHTOB HAMBbICLLENO YPOBHS K KOMMOHEHTAM HM3LLEr0 YPOBHS 3HAYMMOCTMU.
[lna Kaxaoro CUCTEMHOro 06beKTa CyLLLEeCTBYET CBOSI CTPYKTYpPa, OTIMYHAs OT APYruX,
KOoTOpas NpuaaeT eMy COOCTBEHHYIO HEMOBTOPMMOCTb, YHMKANIbHOCTb U CBOEOOpasve.

Hapsay ¢ BHYyTPEHHUM CTPOEHMEM, CTPYKTYpa nNpeanonaraeTt n Hann4me CTporo
onpeneneHHbiX CBA3er M OTHOLIEeHU Mexay BCceMu ee KomnoHeHTamu. MIMeHHO B
3TUX CBA3SX M OTHOWEHUSX U MNPOUCXOOAUT CTAHOBJIEHWE, Pa3BUTUE U
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dYHKUMOHMPOBAHNE CUCTEMBbI. JlloOble M3MEeHeHUs B 3TUX CBA3GX (Mopsaake
B3aUMOAENCTBUA YaCTEN WU BIEMEHTOB UAN MHTEHCUBHOCTU UX NPOTEKAHUSN)
CBUOETENbCTBYIOT O Npeobpa3oBaHnsIX B JAHHON CUCTEME UNU XapaKTepusyloT yxXe
VIHYIO LlEIOCTHOCTb. [103TOMY 191 HOPMasbHOTrO PYHKLIMOHNPOBAHUS U Pa3BUTUS CUCTEM
60/blLIOE 3HAYEHNEe MMEET YCTOMYMBOCTb CTPYKTYypbl. Ee paspylieHne npuBoamT K
pacrnagy oObekTa, nepexody ero B Ka4eCTBEHHO APYyroe CocTosiHue. Yem Gornblue
cuna ConpoOTUBASIEMOCTU BHYTPEHHUX CBA3EN U OTHOLUEHUA CUCTEMBI K BHELLUHUM
BO3MYLLIEHUNSIM, TEM OHa YCTOMYMBEE, CTabuNbHee, ycnewHee NpoaBmMraeTcs K CBOeMy
pPaBHOBECHOMY COCTOSHUIO.

XoTs CTpyKTypa KaXAaoW CUCTEMbl €AMHUYHA, BCE OHW MMEIT MHOro obulero,
XapaKTepusyloLero CyLHOCTHbIE CTOPOHbI BHYTPEHHErO CTPOEHUS N B3aUMOOENCTBUS
KOMMOHEHTOB. [103TOMY BNOJIHE ONpaBLaHO rOBOPUTbL O 3aKOHaX CTPYKTYPbI HE TOJIbKO
0N Kaknx-Nnbo oTAeNbHbIX LLEeIOCTHbIX 00pasoBaHMin UK KX KNacCoB, POAOB, BUAOB,
HO N T€X N3 HUX, KOTOPbIE HOCAT BCeOOLLM XxapakTep. DTN 3aKOHbl YyHUBEPCcasbHbI. Mx
OEeNCTBMIO NoAYMHSAETCS CTPYKTypa Ntoboit cnucteMbl. OHM OTpaxaloT He eOUHNYHbIE
1M ocobble CYLLIHOCTHbIE CBOMCTBA BHYTPEHHENO CTPOEHUS U CBA3EN 9NEMEHTOB, a
obLwme, npucyLime BCeM LIENOCTHBIM 0O6bekTaM. pruyemM OHU UMEIOT YCTOMUMBLIN 1
NOBTOPSIOLLMNCS XapakTep.

Bce cucTtemMbl MO CBOEMY BHYTPEHHEMY YCTPOMCTBY MOAYMHEHLI 3aKOHY
cy6opanHauumn. OH nokasbiBaeT Ha NePapPXMYHOCTb, MABEHCTBO Kak OnpeaeneHHbIX
KOMIMOHEHTOB CTPYKTYPbI, TaKk U CBA3EN MU OTHOLLUEHUM Mexay HUMU. He cekpeT, 4To
onpegensaowyio posb B aBTomMobune nrpaet moTtop. Ero otcytctBue unu
HENCMPaBHOCTb HE MO3BOJIAOT FTOBOPUTb O HEM Kak O CUCTEME, BbINOJHSAOLLEN
3a4aHHyl0 GyHKumo. Cpean CBA3EN MOXHO BblAENUTb CBA3U MeXAy MOTOPOM W
konecamu. Ecnn nepsbll He NpuaaeT UM HEOOX0AMMOro BpaLleHus, TO aBTOMOOUSb
TepsieT CBOE OCHOBHOE KayeCTBO KaK CPeACTBO nepeasuxeHuns. B CTPYKTYpPHbIX
OTHOLLEHUSX MOXHO BbIAEUTb OTHOLUEHUSI MeXAy BraaenbueM aBToMoOuns unm
BOAUTENEM 1 caMUM aBTOMOOUNeM. KayeCTBEHHOE COCTOsIHME NOCNIeAHEro BO MHOIOM
3aBUCUT OT TOrO, HACKOJIbKO GepexHO K HeMy OTHOCUTCS Bnadeseu, cneamT 3a
MCMNPaBHOCTbIO N HalM4YMEM BCEX €ro KOMMOHEHTOB, PEMOHTUPYET U MEHSAET
M3HOCUBLUMECS YaCTW N 3NIEMEHTHI.

CylHOCTb 3akoHa cybopamHaLmMmn CBOAMUTCS K YCTaHOBIEHNIO MOPSAKaA B CBA3SX
1 OTHOLLIEHUSAX KOMMOHEHTOB, NOCNEA0BaTEe/IbHOCTU UX B3aUMOLENCTBUS, nepenaym
nHdopmaumm 1 obmeHa aHeprmein. OH xapakTepuayeT BepTuKasbHble CBA3U CUCTEMbI
n onpepensieT 3aBUCUMOCTU Mexnay 6osiee rnaBHbIMW U MeEHee rnaBHbIMU ee
KOMMOHEeHTamMun. B coumanbHbiXx cucteMax OH MPOSBASETCA B OTHOLLUEHUSX MeXay
HavyaslbHUKaMN U NMOAYUHEHHbIMW, MOJNTUYECKON BINTOW U OCHOBHON Maccom
HaceneHus, oTpaxas cknaablBaloLMACa Mexay HAMU KOMIMNEKC 3aBUCUMOCTEN.

3aKOHOM CTPYKTYpPbl CUCTEM SBSETCA M 3aKOH KOOpPAUHALMU CBA3EN U
OTHOLLIEHWNI BCEX KOMIMOHEHTOB LIe/IOCTHOrO 00bekTa. Ero ocHoBHOE NpeaHa3HavyeHne
COCTOUT B COrNacoBaHnUM U NPUBEOEHUM B COOTBETCTBME OENCTBUS BCEX CBA3EN U
OTHOLUEHW, nmelowmrx Mecto B cucteme. OTobpaxas B3anMoaenCcTBMUS COCTaBHbIX
yacTel o6bekTa B MPOCTPaAHCTBE, OH XapaKTepu3yeT ero B ropn3oHTasIbHOM NI0OCKOCTU.
[BuXeHne noe3ga MOXET COOTBETCTBOBATb pPacnMCaHUIO TONbKO TOorAga, korga
CKOOPAMHUPOBAHbI CKOPOCTb 1 HanpaeieHne ABMXeHUs. B NnpupoaHbIX 1 TEXHUYECKNX
CUCTeMax CornacoBaHuMe NPOUCXOAUT OObEKTUBHO, ECTECTBEHHBLIM MyTEM WU
NnoOCpPencTBOM 3a4aHHbIX TEXHUYECKMX MapaMeTpoB. B coumanbHbiX cucTeMax Oeno
06CTOUT 3Ha4YNTENbHO CcnoxHee. KoopauHauusa B HUX OCYLLECTBASETCS NtoAbMU B
COOTBETCTBUM C MX uenammn. OHa cBsi3aHa C aKTUBHOCTLIO YeNoBeYeckoro daktopa,
nencTeyloWwMMmM B 00LWECTBE NMPOTMBOPEUYNAMN, BO3MOXHBLIMU C/Yy4aMHOCTAMU U
HenpeasMaeHHbIMM 06CTOATENBCTBaMN. [103TOMY AENCTBME 3TOr0 3aKOHA B COLIMAIIbHOM
cdepe ropasno MHororpaHHee u 6orade.

Fopn3oHTanbHble U BePTUKaNIbHblE CTPYKTYPbl COMOAYMHEHbLI OPYr C APYrOM.
BepTukanbHble kak Obl 324at0T TO, HTO AOJKHbI AenaTb rOpU3oHTasIbHble. OHU SBNAIOTCA
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MPVYNHON NOATANKUBAIOLLEN K AENCTBUIO MPOCTPAHCTBEHHbIE CBA3W. HO 04HOBPEMEHHO
rOpuU30HTalIbHbIE CTPYKTYPbl ONPEAEensoT peannsaunto BEPTUKANbHO 3afaHHbIX
napamMeTpoB. Npurkas unr pacrnopsikeHMe BbILLECTOSALLEro HavyasbHUKa BbIMOJHAETCS
yepes BCIO rOPU3OHTab MOAYMHEHHBIX emMy nioAeln. Ho kayecTBo ero peanusauuu
BCELENO OnpeaenseTcs nopsakom, KOTOpPbIA LapuT cpeam ncnonHutenen. B ceoem
€eQNHCTBE LEeNCTBME FOPU3OHTANIbHbIX U BEPTUKANbHbIX CTPYKTYP BO MHOIMOM
obecneunBaeT Mepy yrnopsaoYeHHOCTM CUCTEMBI.

K 3akoHy koopAMHaLmm 611M3K0 NPUMbIKAET 3aKOH COBMECTUMOCTU KOMMOHEHTOB
cuctembl. Ero cmbiCn COCTOUT B COrIaCOBAHHOCTM M B3aMMOOOMONHAEMOCTH
OYHKUMOHMPOBAHNSA Pa3HOPOAHbBIX M Pa3HONOPSAAKOBLIX CTPYKTYp. Bbnarogaps en
obecrneynBaeTcsa CTabunbHOCTb PYHKLMOHNPOBAHUS BCel cuctembl. O6LecTso byaet
cTabunbHbIM, €CNN BCE CouMalibHble CNOW W rpynnbl COriacyloT CBOM AEUCTBUS U
CBSI3aHbl MeXxay COOO0M MPOYHbIMK OTHOLUEHUAMKU napTHepcTBa. COBMECTUMOCTb
3/IEMEHTOB LIe/IOCTHOr0 06pa3oBaHns NposBAseT cebs ABosikuM ob6pa3omM. C ogHoM
CTOPOHbI, OHa O3HayaeT COBMECTMMOCTb 4YacTel mexnay coboln, a Cc Apyroun
COBMECTMMOCTb CTPYKTYpP C LenbiM. Jlloboe ee HapylleHue npuBoauTt Kk cOosam
GYHKUMOHMPOBAHUS CUCTEMbI N ee rnbenu.

BaxHbIM 3aKOHOM CTPYKTYpbl ABNSETCSH 3aKOH crneuuann3auum KOMMNOHEHTOB
cuctembl. Kaxpgas ee noacmcTemMa, 4acTb, SNIEMEHT BbIMOJHAET CTPOro onpeaesieHHbIe
bYyHKUMM 1 onepaunn. [Jencrtesme ogHOro M3 KOMMOHEHTOB 3aTparnBaeT ApPYrown
KOMMOHEHT. EQVHNYHBI 3NEMEHT B 9TOM Cilyyae BbICTyNnaeT Kak OTHOCUTENbHO
CaMOCTOSTENbHbIN, HO B TO € BPEMS SABNSIOLNIACS MPUHNHON ABUXEHUS BCEN LLEMOYKN
CBSI3€ U OTHOLLUEHWUI, UMEeLLMXCSA B cucteme. N3batne na cuctemsl noboro n3 Hux
NPUBOAUT K HapyLUEHNO PYHKLIMOHMPOBAHUSA BCEWN LIEMOYKM U BbI3bIBAET rnybokune
M3MEHEeHUs B KAYeCTBEHHbIX XapakTepucTnkax oObekTa.

M HakoHew, B Ka4eCcTBe NoCneqHero 3akoHa CTPYKTYPbl MOXET ObiTb HA3BaH 3aKOH
CTpOro onpepneneHHom NpPoCTPaHCTBEHHO-BPEMEHHOW pacrnojioXXeHHOCTU
KOMIMOHEHTOB cUcTeMbl. CyTb 3TOr0 3akOHa 3aK/I04aEeTCs B TOM, YTO BCE HaCTU LLeIoro
pPacnonioXeHbl B 3a0aHHOM A1 HUX NOpsSaKe M NOCNeA0BaTENbHOCTU B KOHKPETHbIE
BPEeMEHHblE MPOMEXYTKN. DTUM obecneymBaeTcs NPOCTPAHCTBEHHO-BPEeMeHHas
nokanusauma cuctem. Tak, B 3aBUCMMOCTU OT PacCrnoOIOXEeHUs aTOMOB B
KpUCTaNIMYeCcKon peLueTke MoryT 06pa3oBbiBaTbCS MOMEKY bl Pa3fINYHbIX BELLLECTB.
Mpwn BbiIxoOe 3a Npenenbl COOCTBEHHbLIX NPOCTPAHCTBEHHO-BPEMEHHbIX NapaMeTpoB
CcUcTEMa MOXET CYLLLECTBEHHLIM 00Pa30M BUAOU3MEHSATLCS UM NPeobpas3oBbIBATLCS.

Taknm o6pas3oM, CTPyKTypa CUCTEMbI ONpenenseT BClo ee opraHndaumio. OHa
oTob6paxaeT uU xapakTepusyeT KONMYECTBEHHYID U KAYECTBEHHYIO CTOPOHY
COCTaBNSAOLWMX LLETOCTHOCTb KOMMNOHEHTOB, MPOYHOCTb UX CBA3EN N OTHOLLUEHWNI. Ee
3aKOHbl MO3BONSIOT MPOHUKHYTb B CYLUHOCTHbIE MapaMeTpbl B3aMMOENCTBUS BCEN
COBOKYIMHOCTW Pa3HOPOAHbIX M PA3HOKAYECTBEHHbBIX ABMEHUI, 0O6Pa3yoLLMX CUCTEMY.

Bce cucTembl BbINONHAIT onpegeneHHble ¢pyHKuuun. MNoHatmne “dyHkuma”
ynoTpebnaeTca B pasnnyHbiXx 3HadeHusx. OHO MoxeT 0603HavaTb CrocoOHOCTb K
0EeATeNbHOCTN N caMy AEATENbHOCTb, POJib, CBOMCTBO, 3HAYeHne 1 T.4. [dedarenbHas
cTOopoHa GYHKLMOHANbHbIX 3aBUCUMOCTEN BbIAENAETCHA Y BCEX KPYMHbIX
vnccneposaTenel AaHHon npobnemsl. OAMH N3 OCHOBOMOJIOXHUKOB DYHKLIMOHANN3Ma
A.P.Pagknudd-BpayH cuntaet dyHkumeln nobyio MOBTOPSIOLLYIOCA AEATEeNbHOCTb,
KOTOpas UrpaeT poJib B coumanbHOM Xu3Hu. B nitepnpetaunn P.MepTtoHa dyHKUmMA
npencrtaeT B BUAe HabnoaaeMbix NocneacTBuin AesTeNIbHOCTU CTPYKTYPHOMO 3/1eMEHTa,
CNoCcOOCTBYIOULENO BbIXXMBAHUIO U COXPAHEHUID CUCTeMbl. B noHumaHuu
B.I.AdaHacbeBa dyHKUMEN ABISETCA LiefieHanpaB/ieHHaa AedTe/IbHOCTb, aKTUBHOCTb
CUCTEMBI.

MoablTOXNBas ckadaHHOEe, MOXHO ONpeaennTb GyHKLUMIO Kak GopMy 1 cnocobd
BblpaXkeHNs aKTUBHOCTU W XN3HEeOesATeIbHOCTU CUCTEMbI 1 ee KOMMOHEHTOB. DyHKLMN
CUCTEMBI SBNSIOTCH NPOU3BOAHLIM OT €€ CYLIHOCTM 1 AalT o0 cebe 3HaTb Yepes
OEencTBus, B KOTOPbIX peann3yeTcs 9Ta CywHOCTb. OHM yka3blBAlOT HA pes3ynbTar
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WHTErpuUpyloLEero B3aMMoAencTBMs BCEX 9NEMEHTOB. MDYHKUUM cCUCTEeMbI — 3TO
NPOSIBIEHNE CBOWCTB, KA4€CTB CUCTEMbl BO B3aUMOAENCTBUM C APYrMMU CUCTEMaMM
BblPXAIOLMMN OTHOCUTENbHYIO YCTOMYMBOCTb peakuum CUCTEMbI HA M3MEHEHUS ee
BHYTPEHHErO COCTOSHUS N BHELLHUX CBA3EMN.

Kaxablhi KOMNOHEHT cuctemMbl 06nagaetT cOOCTBEHHBIMU DYHKLMSAMU, KOTOPbIE
HanpaB/ieHbl HA €€ COXPaHEHNE, PA3BUTHE N COBEPLLEHCTBOBaHNE. HO GyHKUMK LIenoro
He ecTb NPOCTast COBOKYMHOCTb MYHKLUMIA YacTell, OO OHM OTpaxaloT pe3ysbTaT yXe
Opyroro no ceoewn cytn o6bekTa. NMosaToMy HeNnpaBOMEPHbLIM ABASIETCS NEPEHECEHNEe
@YHKUMIA KOMMOHEHTOB Ha BClO cuctemy. DyHKUUN, BbINOHAEMbIE 3NEKTPOHOM W
A0POM aTOMa, He TOXAECTBEHHbI YHKLMSIM CaMOoro atoMa. TOYHO Tak Xe B CoLuanibHOM
chepe OTAENbHO B3ATble OYHKUUN NOAUTUYECKOW, HPABCTBEHHOW, NPaBOBOWM,
9CTETUYECKON KYNbTYpbl HEPABHO3HAYHbI PYHKUMSAM KyNbTypbl BOOOLLE.

Bce cuctembl noapas3nensaiTcs Ha  MHOrFo@yHKLMOHaNbHbie 7
oaHodyHKUMOHaNbHbIE. [locneHne BCTPEYanTCA PeaKo 1 TONbKO B OPraHNYeCcKoM
mMupe. MNopaensiollee 60MbLWLMHCTBO CUCTEM MHOMOMPYHKLIMOHAIbHBLI. CaMoneT MOXeT
BbIMONHATE PYHKLUN: NMEPEBO3KN NACCAXUPOB U FPy30B, MeCTa NPOBEAEHUS
NeperoBopoB, OPOLUEHUS CENbCKOXO3AMCTBEHHbBIX yrognuin n gpyrue. axe Takomn
NPOCTENLLUI NPEeAMET, KaK YalHUK, MOXET CNY>XUTb Kak CPeCTBOM HarpeBaHus BOAkbl,
Tak 1 CPeACTBOM XPAHEHUS PA3SINYHbBIX XNOKOCTEN.

B T0 xe BpemMa MHOrodyHKLMOHANIbHOCTb CUCTEM HE O3HA4YaeT PaBHO3HAYHOCTH
BCeX UX PyHKUMA. OOHM M3 HUX SBASIIOTCS OCHOBHbIMMW, FNABHbIMWU, a Apyrue -
BTOPOCTEMNEHHbIMKN, BCNOMOraTefbHbiMU. Benocunen MoxeT BbINOAHATH Camble
pa3Hoobpa3sHble GyHKUMU. OH MOXET UCMONb30BaTLCS Kak CpencTBO 00yveHus e3ne
Ha HeM, OOCTaBKM HEDOMbLUMX rPy30B, MPOryJOYHbIX U OENOBbIX NOe3aoK. Ho ero
rnaBHas GyHKUMSA - 3TO GYHKUMSA CpeacTBa nepensuxeHus. B peaknx, eauHuUYHbIX
cny4asax npeamMeT cnocobeH BbIMOHATL M HECBONCTBEHHbIE eMy dyHKUMK. Tonop,
npeaHasHavYeHHbIn Ans pyoKy OpeBECUHBI, NMPY ONPeaENEHHbIX YCIIOBUAX MOXET OblTh
MCMONb30BaH B KA4EeCTBE OPYAMS 3aLLMTbl WX HanageHus.

DyHKLMM CcUCTEMBI MPOSBASAIOT CeEOS B Pa3nnMyHbIX acrnekTax. bbiBaloT BHELLHNE
N BHYTPeHHWe @yHKUMK. BHellHne nokasblBaloT, Kakyld pOJib BbINOMHAET AaHHas
CUCTEMA B OTHOLLUEHUWN OPYrUX, KAKOBO ee 3HayeHue ans Hux. OHu dOoKycupyloT B
cebe pe3ynbTaT MHTerpupoBaHHOIO B3aMMOAECTBUS BCEX YacTel Lenoro. Yepes atn
DYHKUMM NPOSIBASAOTCH CBOMCTBA, KQYECTBA CUCTEMbI BO B3aUMOAENCTBUM C APYrMU
obbekTamn. OHM BO3HUKAIOT Kak OTBETHAs peakuuss CUCTEMbl Ha BHELIHUE
pasgpaxuTtenu n Bo3amyTutenn. Ho ogHOBpeMeHHO Yepes X peannsaumio BO3HUKAIOT
1 YCTaHaBNMBAKOTCS CBA3N KOHKPETHON CUCTEMbI C OKPYXAIOLLMM MUPOM. [NonuTunyeckas
cucTemMa BbINOJIHAET MHOroobpasHble GyHKUUK B OOLLLECTBE, B TOM YUCIIE Takme, Kak
ynpaefeHne couunanbHbIMU NMpoLeccamm, NMOUTUHECKOW coumnanmMaaunun nonen,
cnnoyYeHnsa HaceneHua n 1.40. Ho peanudya atu GyHKUMKM, OHA MPOHMKAET B
9KOHOMWYECKYI0, NOE0NOMMHYECKyto, KyNbTYPHYIO, HDABCTBEHHYIO U ApYyrne CUCTEMBbI
OOLLLECTBEHHOM XU3HW.

BHyTpeHHME GyHKUMM yKa3blBalOT Ha POJib, BbIMOJHAEMYIO CUCTEMON B
OTHOWeEHNN camMoin ceba. OHM npexpae Bcero oOycCnoBNEHbl NMpoueccamu,
HanpaBfEHHbIMY HA AOCTUXEHME ECTECTBEHHbIX KOHEYHbIX PE3YNbTAaTOB AEATENBHOCTH
LEeNOCTHOro o6bekTa. TN PYHKUMN HaAUENeHbl HA MOALEPXaHWE CUCTEMbI B
onpeneneHHoOM COCTOsIHUKM, oBecnevyeHre 3alaHHOro pexmnmMa ee paboTsl, 3aLWnUTbl OT
BHELLHMX BO3OencTBUiA. B Hanbonee obuiem Bnae cuctema MoxeT UMETb DYHKLMN
obecrneyeHns NPOYHOCTU CBA3EN KOMMOHEHTOB, COXPaHEHUS BHYTPEHHEr0 CTPOEHMS,
OOCTUXEHUS paBHOBECUSA 1 Apyrue.

B npouecce paboTbl CUCTEMbI BOSHMKAIOT PA3NYHOIr0 poaa GyHKUMOHasNbHbIE
3aBUCUMOCTUN. 3TO 3aBUCMMOCTU, CKIaAbIBAIOLLMECH MEXAY KOMMOHEHTAaMU CUCTEMBI,
Mexnay 4acTaMn 1 uenbiM, Mexay AaHHOW CUCTEMOW U APYrMMu CUCTEMaMn U nX
cTpykTtypamu. OHM pacKpbiBalOT MEXaHU3M (PYHKLMOHUPOBAHUSA AAHHOW CUCTEMBI.
Hanbonee ycTOWYMBbLIE U CYUW,ECTBEHHbIE U3 HUX 00pPa3yldT 3aKOHbI
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(PYHKLUMOHUPOBAHUSA CUCTEMBbI. DTV 3aKOHbl BCKPbLIBAIOT MPUYNHHO-CNEACTBEHHbIE
CBSI3W N OTHOLIEHUS. Hepeako mx CBOAAT TONbKO K PYHKUMOHANbHO-NEPEMEHHbLIM
cBa39aM. Ho oHu He Bcerpa aBnsioTcs NpuYMHHbIMKU. Mexay TemM npu UCCNeaoBaHnn
GYHKLMOHMPOBAHUSA CUCTEM OCOOBEHHO BaXHbIM SBNAETCH BbISCHEHUE
DETEPMUHNPOBAHHOCTN KOHKPETHBIX 3aBUCMMOCTEN, NX MPUYNHHON 0OYCNOBNEHHOCTMU.

B 3aBMCUMOCTM OT OCOBEHHOCTEN, XapakTepa 1 CoAep>XaHNsa OYHKLIMOHANbHbIX
CcBA3ell, 0ToOpaxalowme X 3aKOHbl MOFYT ObiTb JIMHEWHBIMU 1 HEeJIMHEHHbIMN.
OHM MOryT ObITb 0OBACHEHBLI Kak OopMasibHbIM, Tak U HedOpMasibHbIM S3bIKOM.
JInHeliHble CBSA3U N 3aBUCUMOCTM 0003HaYaloT OJHO3HAYHbIE U OOHOHAMNpPaBIEHHbIE
OTHOLUEHWNS, naywue oT NPpUYMHbl K CneacTeuio. MaremaTnieckn OHM ONMChIBAKOTCA
COOTHOLLUEHVEM BMAA:

CC+CuU,+..+CU =0

roe C,,C,,...,C,_ - uncna, n3 KoTopbIx XOTs Obl 0IHO He paBHO Hynto, a U ,U,,...,U
Kakne-nmbo mMatemMaTmyeckme OObEKTbI.

padnyeckn nnHerHble GYHKLUMOHAIbHBIE 3aBMICUMOCTU BbIP2XAKOTCS MPOCTENLLEN
dopmynon: y = kx + b, roe k - TaHreHc yrna j, noa KOTopbiM Npamag npecekaeT ocChb.
MpaduK Takon 3aBMCUMOCTN UMEET BM[, NPeACcTaBNeHHbI Ha pUCyHKe 2.

y

n

7 N 0 7 X

Puc.2

3aKkoHbI, oTpaxaloLme HeIMHENHbIE 3aBUCUMOCTH, CoxHee. OHM onucbkiBaloT
HEOOHO3HAaYHble U MHOroobpasHble CBA3U. 34eCb NMPUYMHA U CNeaCcTBME MOTryT
MEHATbCA MecTamMu. Pe3ynbTtaT OETEPMUHUPYETCS HE JIMHEWHBIMWU, & UHBIMU
3aBucumMmocTamu. OHM BbipaxalTcsad He enuHol Gopmynon, a rpynnomn
andoepeHUnanbHbIX YpaBHEHUHM, CneundUYHOn ONa Kaxaonm rpynnbl AeNCTBYIOLLMX
B CUCTEME HEJNMHENHbIX CBA3EN. VX rpadunyeckoe m3obpaxkeHne MOXET HOCUTb BUS,
runep6onbl, Nnapabosbl, KOUBOW U T.4.

CywecTBYIOT CUCTEMbI, KOTOPbIE MOAYUHAKTCA TONbKO JIMHEWHBbIM
DYHKUMOHaNbHbIM 3aBUCUMOCTAM. K HUM OTHOCATCS KonebaTenbHble 006BLEKTHI,
CBOWCTBa KOTOPbIX (YNPYrocTb, Macca, KO3pOULNEHT TPEHUSA, EMKOCTb, NHOYKTUBHOCTb,
COMPOTMBAEHNE) COXPAHSAIOTCS NPU U3SMEHEHUM COCTOSAHUS CUCTEMBI, T.€. HE 3aBUCAT
OT CMELLLEHNIN, CKOPOCTEN, HANpPSXXeHNN 1 TOKOB. Takme CUCTEMbl BCTPEYAKTCSA Penko,
nopaensoulee 60NbLIMHCTBO M3 HUX MOAYMHEHbI OLHOBPEMEHHO HOENCTBUIO Kak
JIMHEMHBIX, TakK N HENIMHENHbIX PYHKUMOHANbHbIX 3aKOHOB. TeM 6onee 3T0 OTHOCUTCS
K couuanbHbIM CUCTEMaM, OT/IMHYaKLWMMCH MHOroobpa3memM n CHOXHOCTbIO
GYHKLMOHANbHbIX 3aBUCUMOCTEN, BMELIATENbCTBOM Cliy4YarHbIX U CTUXUNHBIX
dakTopoB.

M3 cka3aHHOro BbITEKAET, YTO BCE CUCTEMbI BbINMOJIHAIOT BNOJIHE ONPEAENEHHbIE
dYHKUMM, oToBpaxalowme pesynbtaT ux AesaTeNbHOCTU, POsib M MECTO cpeau Apyrux
CUCTEMHbIX 06pa3oBaHmii. OHM xapakTepU3yTCs Takke MHOroo6pasHbIMU, TMHENHBIMN
W HENTMHEHBIMU CBA3SIMU 1 3aBMCUMOCTSAMU, Hanbosiee yCTOoMYMBBIE 1 MOBTOPSIOLLMECS
cpeny KOTopbix 06pasyloT 3aKOHbl MX GYHKLMOHMPOBAHMWS, NO3BONSAIOLLME PACKPbITh
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MEeXaHWU3M MNPUYNHHO-CNEACTBEHHbLIX CBA3EN.

CucTteMbl He ToNbko 061aaaloT onpeaeneHHON CTPYKTYPO, UMetoT COOCTBEHHbIE
GYHKUNUN U DYHKUNOHANbHbIE 3aBUCUMOCTU, HO U MOCTOSAHHO U3MEHSAITCH,
npeobpasyoTcsa BO BPEMEHU 1 NpocTpaHcTBe. [pouecc pasBuTnsa CUCTEM MMEET CBOU
WCTOYHUKN 1 3aKOHbI. MIMesi cBon COOCTBEHHbIE 0COOEHHOCTU AN KaXKA0M KOHKPETHOM
CUCTEMBbI, OH B TO X€ BPEMS XapakTepu3yeTcs MHOMVMMU OOLLMMK YepTamu.

Pa3Butue cucrem o3HayaeT HeobpaTuMoe, HanpasBfieHHOe, 3aKOHOMepHoe
M3MEHEHME CNOXHOOPraHN30BaHHbIX LIETOCTHbLIX 00BbEKTOB. TONbKO Hanuyme aTuUxX
CBOWCTB BblOENAEeT pasBMTMe cpeaun Apyrux npoueccos. Ecnm npouecc obpatm, 10
OH XapakTepusyeT npouecc PYHKLMOHUPOBAHUSA CUCTEMbI, T.€. LUKINYHOE
BOCMNPOU3BEAEHNE €€ NOCTOSAHHbIX PYHKLUMA. B crniydae 0TCyTCTBUSA 3aKOHOB peyb NOeT
O Clly4YalHbIX SABNEHUAX, KOTOPble HE MOryT OblTb OTHECEHbl K LEeN0CTHbIM
obpazoBaHunsaM. He oyepyeHHas HanNpaBiIeHHOCTb Pa3BUTUS CUCTEMbI CBUAETENLCTBYET
0 TOM, YTO NPOLIECC NINLLIEH EANHOIO BHYTPEHHENO CTEPXKHS, a ero ABMXEHNE CTAHOBUTCS
XaOTUYHbIM.

M3BECTHO, YTO MCTOYHUKOM Pa3BUTUSA CUCTEMHBLIX OOBLEKTOB ABNAKOTCSH
npoTtuBopeuuns. Ecnm oHM cBoeBpeMEHHO 0OHaPYXXMBAIOTCS 1 paspeLulatoTcsl, To cuctema
COXPaHSeT CBOK LENOCTHOCTb, BbIMNOJIHAET BO3/NIOXEHHbIE Ha Hee (yHkuun. U
HaobO0pPOT, KOraa NPOTUBOPEYNS HE YCTPAHSAIOTCH, a HakarnjanealTCca BHYTPM oObekTa
WM pa3peLuaroTcs He B MoJib3y JaHHOM CUCTEMbI, TO OHA HA4YMHAET pas3pyLlaTbCs.

3aKkoHbl Pa3BUTUA CUCTEMbl - 3TO 3aKOHbl, ONPEAENSIOWNE UCTOYHUKN
CYLLLECTBEHHbIX M3MEHEeHUn 00bekTa U UX OCHOBHble aTanbl. OHWM xapakTepusyloT
MexaHn3M npeobpas3oBaHUs CUCTEMBI, ee Nepexoaa U3 04HOr0 COCTOSHUS B APYroe.
OTn 3aKOHbl OTCNEXMBAIOT 00bLEKT OT MOMEHTa €ro BO3HMKHOBEHUS OO0 MOMEHTa
rnéenn, NpeBpaLleHns B KA4eCTBEHHO MHOM 06bekT. B coumanbHoli chepe nprmepom
PasBUTUSA MOXET CNYXXUTb CMEHa UMBUAN3aLNA. B TO e BpeMs B paMkax KOHKPETHOM
UMBUAIN3ALNN TakXe MPOUCXOANT MPOLLECC ee pa3BUTUS, B XOOE KOTOPOro oHa
BUIOU3MEHSETCS, NPUobpeTaeT Apyryto Ka4eCTBEHHYIO OnpeaeneHHOCTb, HO BMecTe
C 9TVM HakanaMBaeT 1 CBOU “O0ne3Hn”, KOTopble BeayT ee K rmbenu, paspyLleHuto.

Tunbl NPOTUBOpPEYUii 04eHb Pas3HoobpasHbl. PACCMOTPUM TONBKO HECKONbKO
M3 HUX, B HANOONbLUEN CTEMEHN BAUSIOLINE HA OOBLEKT.

1. OcTpble NPOTUBOPEYUNS, KOTOPbIE OTNYAIOTCS MHTEHCUBHbLIM B32aMMOAENCTBMEM
M NPOTMBOOOPCTBOM B3aMMOAENCTBYIOLIMX KOMMOHEHTOB CUCTEMbI (MU Mexay
cucteMamm). K HUM MOXET ObITb OTHECEHO B3aMIMOENCTBME 3NIEKTPOHOB U NMO3UTPOHOB
B aTOMe, XWULIHUKOB WU TPaBOSAHbLIX XUBOTHLIX B Npupoae. ITOT TUM MPOTUBOPEUN
NPUCYLL, SBIEHMSM, BbIMOJHAIOWNM B CUCTEME PA3HOUMEHHbIE, NMPOTMBOMONOXHbLIE
GYHKLUMM, HO KOTOPbLIE B CBOEM €4MHCTBE N AEeNaloT 3Ty CUCTEMY LLENIOCTHOM.

2. PaBHOBeCHble NMPOTUBOPEUUS, B X0€ KOTOPbIX MPOTUBOOOPCTBYIOLLIME CUSIbI
YPaBHOBELLEHbI. B ngeansHoM BapraHTe 9TO 03HAYaEeT, YTO CUCTEMA, €€ COCTOAHNE
3aMOpaxmBaeTCsl, BO3HMKAloLLEee NpoTUBOPEUNe He MOXET OblTb pa3peLleHo B Nosb3y
OJOHOI U3 CU. DTUM BO MHOFOM 00BbSAACHAETCS CTabubHOCTb cnucTeM. OgHaKo 0ObIYHO
Takoe COCTOSIHME HEe MOXET OJIMTbCS A0Nro. Hepeako paBHOBECHbIE MPOTUBOPEYMS
nepepacTatoT B MHbIE TUMbI, NpUAaBas UMMNynbC ABUXEHWIO BHYTPEHHUX CUJT CUCTEMBI,
a crnefoBaTtesibHO, 1 ee Pas3BUTUIO.

3. CKkpbITbie (cnaGblie) NpoTUBOpEeUYUs, paspelleHe KOTOPbIX OCYLLIECTBASAETCS
Nnpu COTPYOHMYECTBE PasfiNyHbIX CU/. B 3TOM cnyyae npoTMBOAENCTBME USMEHEHUIO
CUCTEeMbI 04eHb clabo 1 Maso3aMeTHO.

4. HenocpepcTBeHHble NMPOTUBOPEUYNSA XapakTepU3yrTCcsa OTCYTCTBUEM
MPOMEXYTOUYHbIX 3BEHLEB MEXAY CYLIECTBYIOWMUMN NPOTUBOMNONOXEHHOCTAMM
(9NeKTPOH-NO3UTPOH, 6oraTeii-6eaHbli 1 T.4.). B cuny Toro, 4to 3a4ecb BO
B3aMMOOENCTBME BCTyNalOT B3AMMOUCKIIOYAIOLWNE 31IEMEHTLI (UM CUCTEMBI), 3TU
NPOTUBOPEUMNS YaLLLe BCEMO ABASIOTCS OCTPbIMU.

5. OnocpenoBaHHble NPOTUBOPEYUNS, OT/INYUTENbHOM YEPTO KOTOPLIX CIYXUT
TO, 4TO NPOTUBOMOJIOXKEHHOCTMN BCTYNAOT BO B3aUMOOENCTBUE APYr C APYrOM 4yepes
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NPOMeXyTOYHble 3BeHbs. Ky3Hel, Bo3aencTByeT Ha oOpabaTbiBaeMy0 MOBEPXHOCTb
MeTanna 4yepes NocpeacTBo MonoTa. Bpaxaywouwme rocygapctsa obpalialoTcs 3a
MOMOLLbIO B MPUMUPEHUMN K APYTMM CTPaHaM.

6. AcCMMMEeTPUYHbIE NPOTUBOPEYUS BbIAENSIOTCS TEM, HTO OJHU 3NIEMEHTbI CUCTEMBI
umeloT npeobnapalollee BosgenicTene Ha apyrue. lNpuyem 310 npeobnagaHue
06ycnoBneHo camor nx npupoaoi. Cnna Bo3oencTBnsa rocyaapcTBa Ha KOHKPETHOrO
yenoseka Bcerga npeBoCcXoauT BO3AENCTBME 3TOMO YeNOBEKA HA rocy4apcTBo.

7. CMuMMeTpUYHbIe NPOTUBOPEUUS OTPAKAKOT M3BECTHBIN NPUHLUMMN: CUla 4ENCTBUS
paBHa cuie NpoTMBoAenCTBUA. JaHHOEe NMPOTMBOPEYNE FOBOPUT O TOM, YTO HM OfHA
13 NpoTMBOGOPCTBYIOLLMX CUJ1 HA AAHHOM 3Tane He cnocobHa opepxatb nobeny u
NpUAATb HYXXHYIO HAMPaBNEHHOCTb PA3BUTUIO CUCTEMBI.

C npo6nemoli pa3peLleHnst NpoTUBOPEYNIA TECHO CBSI3aH BOMPOC 06 ynpaBneHun
pa3Butnem cuctem. OHO OCHOBAHO Ha NPeaBUAEHUMN CUCTEMHbIX MPOTMBOPEYUNIA 1
COOTBETCTBEHHOM W3MEHEHUU B3aMMOLENCTBYIOLLMX CTOPOH M UX COOTHOLLEHWUIA.
Mo>HO 0bnerdynTb poxaeHne HoBoro, AnddepeHLMPOBaB ero 1 JUWNB UCTOYHMKA
CTaporo CyLecTBOBaHUS. HO Npy 3TOM HYXXHO y4UTbIBaTb ECTECTBEHHBIV X0, Pa3BUTUS
cucteM. HoBoe AOMXHO BbI3PETb B CTAPOM. VICKYCCTBEHHOE YCKOPEHME MOSBAEHUS
HOBOro, 6e3 COOTBETCTBYIOLLMX YCNOBUIA, HE BCeraa AaeT MO3UTUBHbLIA pe3ynbTar.
MoaTtomMy ynpaBneHne CUCTEMHbLIMU MPOTUBOPEUUAMUN TPebyeT KOHKPETHOro u
BCECTOPOHHEr0 aHanm3a xo4a pa3BuTuS LLeJIOCTHOrO 0ObekTa.

PazBuTre cnctem HOCUT STanHbIn XapakTep. Kaxabii N3 aTarnoB O3HA4YaeT NEPEXOL,
06bekTa N3 04HOro Ka4eCTBEHHOIO COCTOSIHWSA B ApYroe. [Mpy 8TOM NpUHUMNNANbHBIM
M3MEHEHUSIM MOABEPraloTCA CTPYKTYPHbIE N PYHKUMOHANIbHbIE CBA3UM U OTHOLUEHUS
KOMMOHEHTOB. B pamkax KOHKPETHOro aTtama AENCTBYIOT CBOU 3aKOHbl U
3aKOHOMEPHOCTU, onpenensiemMble NPUPoaol cucTeMbl. OCHOBHbIMU 3Tanamwu
pa3BUTUA CUCTEM SBNAIOTCA STanbl BOSHUKHOBEHUS, CTAHOBJIEHUS, PaCLBEeTa,
cTarHauuu n pacnaga. OHy oTpaxaroT BOCXOASLLYIO U HACXOASLLYIO BETBM Pa3BUTUS.
OTanbl BO3HUKHOBEHUS, CTAHOBJIEHMS U pacLBeTa XapakTepusyT NpoLeCcCHI,
NPOVCXOAsLLNE B CUCTEME, OT Havana ee 06pas3oBaHNs 40 TOUKW HAMBBICLLErO NOAbEMA.
OHK 00pa3yloT BOCXOASLLYIO BETBb Pa3BUTUL. DTanbl cTarHaumMm n pacnaga oTpaxatoT
HUCXOASLLYIO BETBb, CBA3AHHYIO C YNAAKOM U rnbesnbio CUCTEMbI.

BaxHol yepToii pa3sBuTns CUCTEM ABNSETCA NPeeMCTBEHHOCTb. OHa COaepPXUT
B cebe CBA3b MexAay pasfiMyHbIMK aTanamMm pasBuTus. OTa CBA3b BbipaXaeTCs B TOM,
4YTO BCSIKOE HOBOE COXpaHseT B cebe OAHOBPEMEHHO 4YepThbl cTaporo. Hoeoe
KayeCTBEHHOE COCTOSIHME CUCTEM BCEraa octaBnseT B cebe cnenpl npownoro. bonee
TOro, BCSIKOE HOBOE 00a3aTeNlbHO BMELLAET B ceba TO MpexHee, 4TO He06XoaMMO
0151 HACTOSILLLErO CYLLLECTBOBAHUS.

Hy>XHO noovepKHYTb 1 TOT GAKT, HTO Pa3BUTUE, CTPYKTYPHbIE N PYHKLMOHASbHbIE
CBSI3N 1 3aKOHbl CUCTEMbI HEOTAENMMbI Apyr OT Apyra. OHWM CyLWeCTBYIOT TOMbKO B
CBOEM efuHCTBe. bnarogapst aToMy eAMHCTBY BCE KOMMOHEHTblI CUCTEMbI OKa3bIBAOTCH
CnocoBHbIMY 06Pa30BbIBATL M NOAAEPXMBATH LLETOCTHOE COCTOsIHME. Ero HapyLueHne
BELET K CHATUIO MHTErpPaTMBHBIX KAYECTB 0ObEKTA, INLLIAET Ero CBOEN Ka4eCTBEHHOM
onpeaeneHHocTn. besa Hero CTaHOBUTCS HEBO3MOXHbIM MOCTPOEHME MOAENN CUCTEMBI,
OonncaHue ee CBONCTB U YepT.

2.5. Cuctema v BHellHAq cpepa

Jliobas cuctema, kakow 6bl CIOXHOCTU M MacLUTabHOCTX OHA HK Obina, CyLLECTBYET
B HEKOli cpepe, BbICTYNAlOLWEA MO OTHOLWEHMWIO K LEIOCTHOMY OOBbEKTY BHELUHUM
obpasoBaHneM, cocTaBnsieT ero 060Jo4Ky, KoTopasi B CBOO oyepeab obpas3oBaHa
COBOKYMHOCTbIO APYrMX CUCTEM. Bonpoc COCTOMT B MPOYHOCTU, XapakTepe 1 CoAepKaHNm
CBA3EN 1N 3aBMCUMOCTEN, BO3HMKAIOLWMX MEXAY OKPYXaloLlen cpenon n CUCTEMOMN.
Mo paHHOMY paHee onpeaeneHnio BCe CUCTEMbI OENATCS Ha 3aKPbITble, OTAENEHHbIE
OT BHELUHEr0 MUpa, CUCTEMbI, KOTOPbIe BCTPEYAIOTCS KpaihHe penko, U OTKpbITble,
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KOTOpPblE OPraHMYecKn BMUCaHbl B OKPYXAIOLLYIO MX OENCTBUTENLHOCTb, CBA3aHbI C
Hel CceTblo KOMMYHUKaUMA. YunTbiBas, 4TO OHM TO U COCTaBASAOT OCHOBHYIO Maccy
CUCTEMHbIX 06pa3oBaHuii, Npobnema B3aMMOLENCTBUSA CO Cpenol ABNsaeTcs OAHOMN
M3 BaXXHENLINX HAy4YHO-MPAKTUYEeCKNX 3a4ad.

BospericTtBne BHelHMX HakTOPOB M YCIOBUIA BbI3bIBAET OTBETHYIO peakuuio
cuctemMbl. OHa MOXET BbIpaxaTbCs ABOSIKMM 06pa3oM. Cuctema nnbo ConpoTUBNSETCS
n oTTopraeT ux, nmbo BGupaeT B cebs aHepruio, MHGoOpMaLMIO N BELLECTBA,
npeanaraemble n3BHe. BnnsHmne cpenbl Ha CUCTEMY MOXET ObiTb HEOOAMHAKOBO MO
cusie CBOEro BO3AENCTBUS U BbI3bIBAEMbIM MOCNEACTBMAM. JJaxe e AMHUNYHbIE OENCTBUS
CNOCOOHbI CYLLECTBEHHBIM 06Pa30M MEHSATb CBOMCTBA LLENOCTHOro o6bekTa. Moatomy
Nno cune BO3LENCTBUS U XECTKOCTU CBA3EN N 3aBUCMMOCTEN BHeLHME dakTopbl
[EenaTcs Ha CUNbHbIE, HETPanbHbIE 1 cnabble.

CvnbHbIMU BHeWHUMU daKTopamMm SBNAOTCS HakTopbl, KOTOPblE HECYT B
cebe 3HauYMTENbHbIN 3apsan 9Heprun Ansg gaHHou cucteMbl. OHU oKasbiBalOT
CYLLLECTBEHHOE BNIMSIHWE Ha €€ XN3HeOesaTeNbHOCTb, CMOCOOHOCTb K CYLLLECTBOBAHUIO
1 BbDKMBAHUIO B OKpyxawoLweM mupe. CuctemMa nuiLeBapeHns YenoBeka 1 XXUBOTHOIO
BO MHOIFOM 3aBWCUT OT JOCTATOYHOCTM M KavecTBa paumoHa nutanusa. Ecnn paumoH
COOEepPXNT BCe HeobXoaMMble BeLeCTBA, TO CUCTEMA OKa3blBAE€TCS CTOMKOW U
CnocoOHOI CyLLLECTBOBATb ANINTENbHbIA CPOK.

HenTpanbHble BHewHue ¢dakTopbl HEe 0Ka3blBalOT HUKAKOrO BUAHUSA Ha
cuctemy. OHM HE BOCMPUHUMAIOTCH U HE yCBaWBAIOTCSA €M, HE BHOCAT HUKAKNX
M3MEHEHUN B Hee. HO ux HenTpanbHOCTb BECbMa YC/IOBHA M COXpaHSaeTcs Ao
onpeneneHHoro MoMeHTa. Npu HEKOTOPLIX YCIOBUSX HelTpasbHble GakTopbl MOryT
CTAHOBUTbLCS CUNIBHOAENCTBYOLMMUN HA AAHHYIO CUCTEMY.

[Ona cnabbix pakTopoB MnpucyLLe HeE3HAYNTENbHOE BO3ENCTBNE HA CUCTEMY.
OHU HEe M3MEHSAIT €€ CYLIHOCTHbIX CBOMCTB MM MNOATAYMBAIOT OOBLEKT B TeYeHue
JnnTenbHOro cpoka. MNpu onpeneneHHbIX YCIoBUSX UMW MOXHO NpeHebperatb 1 Toraa
OHV NpeBpaLLaloTCs B HeMTpanbHble. BO3HMKHOBEHME unn pacnag, 38e3a, B [anaktuke
OKa3blBAET /IMLLUb HE3HAYMTENbHOE BAMsHUE Ha CONHEYHyl0 cuctemMy. TO Xe camoe
MOXHO Cka3aTb 0 HEGONbLLIOro pa3Mepa MeTeopuTax, ynasLumx Ha 3emnio. CyLecTByoT
M vHble cuTyauumn. Mopckas Boaa, 6e3yCnoBHO, BO3OENCTBYeT Ha ckany. Ho 3T1o
Bo3aelicTeme cnabo u TpebyeTcs 60NbLION MPOMEXYTOK BPEMEHM, NPexXae YeM ckana
OyneT paspylueHa.

Ponb 1 3HaveHne cnabbix 1 HelTpasibHbiX HaKTOPOB A/ CUCTEMbI MOXET B
KOHKPETHbIX CUTYyaUMUsAX U3MeHATbCS. HenTpanbHble dakTopbl MOTyT rnepepacTatb B
cnabble nnu gaxe cunbHoaencTeyowme. Monekynbl MeAM U MarHusl, HAXOASCh PSAAOM
C MOJIEKYIaMW anlOMUHUS, HE BAUSIOT Ha Hero. Ho npu onpeneneHHbIX YCIOBUSX OHU
BCTYNalOT B peakLmio, pedy/ibTaTOM KOTOPOW CTaHOBUTCS MOJly4eHNEe HOBOIO BELLLECTBA
- alopans. ToyHo Taknum xe obpasom cnabble ¢akTopbl MOryT NMpeBpallaThCs B
HenTpasbHble UAN CUbHble. Manoe BbiNageHe 0CafkoB NULlb B HE3HAYUTESNbHOMN
Mepe crnocobCTByeT POCTYy NMOCEBOB B MOJE, HO UX AOCTAaTOYHOE KOIMYECTBO PE3KO
MOBbLILLAET YPOXKANHOCTb.

Mo nocnencTBuaM BO3OENCTBUSA CUNbHble U cnabble pakTopbl ObIBAOT
MO3UTUBHBLIMU 11 HEFraTUBHBIMM. [103UTUBHbIE PaKTOPbLI CNOCOOCTBYIOT HOPMaSIbBHOMY
PYHKLIMOHMPOBAHWIO CUCTEMBI, ee Xn3HeobecneyeHumto. OHM co3aal0T HEOOXOAUMBIIA
[N CyLLEeCTBOBaHNS 0ObEKTa PEXNM, MEPEAAlOT HYXHbIE 151 HErO BELLECTBA, SHEPTUIO
n nHpopmauunio. CunbHble NO3UTUBHbBIE BHELWHME GakTopbl BbICTYNalT B pPOan
HEOOXOANMBbIX YCIIOBUA XU3HEOEATENbHOCTU U XU3HECNOCOOHOCTU cUcTeMbl. OHU
obecneuyvBaloT nogaepxaHne B 3alaHHOM COCTOSIHUM €€ CTPYKTYpbl U (PyHKLNNA,
Ka4yeCTBEHHbIX NapameTpoB, CYLIHOCTHbIX CBOWCTB, ONMpenensiowmnx LeloCTHOCTb
ob6bekTa. Cnabble MO3UTUBHbLIE BHEWHME daKkTopbl MOryT oO6pa3oBbIBATb
conyTcTBylowme ycnosusa. byayyn He3HauynTenbHbIMU MO CUie CBOEr0 BAUSIHUSA OHU
IMWb OOMNOJNHAIT CUNbHOLENCTBYIOWME NMO3UTUBHbIE BHEWHME aKTopsl,
MONOXMUTENBHO BAUAIOT HA OTAESIbHbIE KOMMAOHEHTbI UK BCKO cucTemy. [o3nTMBHO
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B/IMSIIOT HA XMMUYECKYIO PEAKLIMIO KaTaM3aTophbl, YCKOPSIIOLLME MPOLECC €€ MPOTEKAHNS.

HeratueHbiMn akTopamu 9BNKOTCA BCE Te hakTopbl BHELLHEN CPeapbl, KOTOpble
paspylwalT CUCTEMY B LLESIOM UM OTAEeNbHble ee 4acTu, AenalT 00bekT
HefeecrnocobHbIM, NPUBOASAT €ro B HEroAHOCTb. 3EMJIETPSICEHME B COCTOSIHUU
paspywuTb ropof. lNoa Bo3fencTeMeM kKucnopopa MeTannyeckme nsgenuns
NoABEPralTCs KOppo3un. HeraTuBHble dakTopbl TakKe MOryT ObiTb CUNbHBIMU U
cnabbiMu.

CnenyeT MeTb B BUAY, YTO OOWH U TOT Xe (pakTop B OTHOLLUEHUW OAHOM 1 TOM
X€ CUCTEMbI MOXET UrpaTb MO3UTUBHYKD W HEraTMBHYIO PONb. Ype3mepHoe mnm
He[oCTaTOYHOE BbiNafeHne 0CaaKoB B Mosie OTPULATENbHO BANSET Ha YPOXaNHOCTb.
B TO e Bpemsl Mx OOCTAaTOYHOE KONIMYECTBO OJ11 KOHKPETHO BbICEBAEMBbIX KYNbTyp
apnseTcs 6narom.

HeobxoamMmMo Takxke y4uThbliBaTh TO, YTO BO3AENCTBNE HEraTMBHbIX (PakTOPOB Ha
CUCTEMY MOXET VUMETb MONOXUTESbHbIE AJI9 OKPYXAIoLen cpeabl NOCNeacTBus, u,
HaobO0pPOT, BO3AENCTBME MNONOXUTENBHBIX - HEraTMBHOE. Padsan GalmcTckon cucTemsl
B FepMaHun nmen no3uTmMBHbIE pPe3ynbTaThbl AN9 MUPA, XOTS AENCTBUSA HALUMX U
COI3HMYECKMX BOMCK B OTHOLUEHUU OAHHOW CUCTEMbI HOCWUAWU HEraTUBHBIN,
paspyLINTENbHBIN xapakTep. TOYHO Tak Xe ynoTpebneHne nekapCTBEHHbIX CPeACTB
ybuBaeT M1KpoObI B opraHname. OTHOCUTENIbHO MUKPOOOB JIEKAPCTBEHHBIE Npenaparhbl
BbICTYNAlOT B Ka4eCTBE HeraTuBHbIX BHELWHUX GaKTOPOB, YHUYTOXAKOWMX nx. Ho
nocnencTBus 4519 YeoBeka OKa3blBAOTCS MOMOXUTENbHBIMU.

Ha cuctemy moxeT OkasblBaTb BAUSH/NE NPUPOAHANA 1 UCKYCCTBEHHadA cpeaa.
MpupoaHaa cpepa ob6pa3oBaHHa ecTeCTBeHHbIM nyteM. OHa BbipaXxeHa B
KIMMATUYECKNX YCOBUSX, aTMOCHEPHOM AaBneHun, penbede MeCTHOCTU U T.4.
MpupooHas cpefa B COCTOAHMM CYLW,ECTBEHHbIM 00pa3oM BAMATbH Ha
GYHKUMOHMPOBAHME CUCTEM. 300POBbE YEIOBEKA B 3HAYNTENbHOWN CTEMNEHN 3aBUCUT
OT HaCbILWEHHOCTM BO34yxa KMCNOPOAOM, aTMOCGHEPHOro AaBneHus, KOnMyecTsa
BblNaJaemMbix 0CaakoB 1 T.4. MpupoaHas cpena okadbiBaeT BANSHME U HA 0COOEHHOCTU
006LLEeCTBEHHOIO Pa3BUTUSA KOHKPETHBLIX CTPaH U perMoHoB. Hannune nnu otcytcTeme
NONEe3HbIX MCKoMaembix, 6naronpuaTHele UnM HebGNaronpusATHble AN CeNbCKOro
X034CTBA KINMMaTUYeCKMe yCrnoBus, 61IM30CTb UM OTAANIEHHOCTb OT MUPOBOIO OKeaHa
M MHOrve gpyrme dakTopbl MOryT HaknagblBaTb CEPbEe3HbIi OTNeYaToK Ha
XO3SMCTBEHHYIO XN3Hb CTPaHbI, YK, XXN3HW NOLEN.

UckyccTBeHHble BHewHUe @akTopbl - 3TO GaKTOpPbl, CO3LaAHHbLIE U
ynpagnsiemble 4enoBekom. OHU CNOCOOHbBI MPUHLMNMANbHBIM 00Pa30M MEHATL Nobble
cucTembl. Ho Hepeaoko vx OencTBME NMPUBOAUT K NMPOTUBOPEYMBBLIM MNOCNEACTBUSM,
0CODEHHO B 9KOJI0rMYECKOM nnaHe. B3aTb, K npumepy, Co3aaHve ruapo3anekTpoCTaHLUmIA.
C oHOW CTOPOHbI, OHM AAI0T YEeNOBEKY 3HEPIUIO, CBET, TEMO, NPUBOAAT B ABUXEHME
CTaHKW, HO, C APYroi, CTAHOBATCS UCTOYHMKOM MHOIMX 3KOM0rMyecknx 6em, Kotopble
OoTpuULLATENBHO CKa3bIBAIOTCS HA TOM XXe YyenoBeke. Beipybka neca ansa takoro 6naroro
[ena, kak CTPOUTENbLCTBO AOPOru, MPMBOAUT K COKPALLEHUIO BbIOpOCa KMCNopoaa.

B3anmogencTensa gaHHOM CUCTEMbI C OKPYXXalOLWMMN €e CUCTEMaMM CTPOSATCS
OYeHb He NMPOoCTO. MIx dopMbl 0O4EHb pa3dHO0bpa3Hbl. Ho OHM HE NOAYNHEHBI MPUHLMNY
eQnHCTBA NMPOTUBOPEYMBOCTU U copeincTBusa. NpoTMBOPEUYMBOCTb OTpaxaer
B3aVMOAENCTBMNE NPOTUBOMONOXHOCTEN, MOMEHT MPOTMBOOOPCTBA AAHHOW CUCTEMbI
C OKPYXawLLMMU ee CUCTEMaMU, NX MPOTUBOCTOSIHNE B O0pbOe 3a BbIXXNMBAEMOCTb. B
Hel 6onee spKo BblpaxeH NpoLecc KOHPPOHTaUMmM cuctem. Baammopelictene mexay
- XULLLHMKOM W €ro XepTBOI OTpaXaeT NPOTUBOMONOXEHHOCTU UX Lieneit. Lienb xuuiHmka
- HACTUIHYTb CBOIO XEPTBY, a LLE/b XEPTBbl MPOTUBOMONOXHASA - CKPbITbCHA OT XULLHMKA.
MpoTMBOPEUYMBOCTL NPOSABNSAET CeOSA HE TONbKO MEXAY Pa3HOMMEHHbLIMU, HO ”
TOXOECTBEHHbIMU cucTeMamu. “Bopbba 3a Xn3Hb, - nucan Y.[apBuH, - 0COBEHHO

»1

yropHa, Koraa oHa NpoucxoanT Mexay 0co0aMu 1 Pa3HOBMAHOCTAMM TOro e Buaa”.

1,ﬂapBMH Y. MpoucxoxaeHne suaos. M., 1952. C.136.
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Ota 6opbba NpoTeKaeT MeXay XULLHMKaMN 32 TEPPUTOPUIO NIF OXOTbl, MEXAY N0abMU,
Mexnay rocygapctsamMu v T.4. B 3TOM OTHOLWEHUM NpOTMBOPEYNBOCTb €CThb YCOBUE
CyLLLECTBOBAHMS BCEX CUCTEM.

Ho B3anmopencreme CUCTEMbI C OKPYXaloLWMM MUPOM CTPOUTCH HE TOJIbKO Ha
6opbbe 3a BbKMBAEMOCTb, MHA4Ye BCE CBOAUIIOCH Obl UCKMIOYNTENBHO K Npobiemam
KOH@POHTaLMN, HO 1 Ha copmelncTBUN. CUCTEMBI OKA3bIBAIOT APYr APYry MOMOLLb, a
MHoraa o0beauHsATCS A5 COOCTBEHHOW 3aLLUMThl, OKa3aHUs MPOTUBOAENCTBUS APYTM
cuctemam. B nepuon BTOpPOV MUPOBOM BOWHbLI CTpaHbl, NpeacTasndiolmne nBse
NPOTMBOMOJIOXEHHbIE 1 MPOTUBOOOPCTBYIOLLUME COLMAlbHbIE CUCTEMBI, MPEBPATUINCH
B COIO3HMKOB B 60pbbe 3a CBOK BbIRKMBAEMOCTb NPOTMB dalumnama.

Copeinctene mexay cucTteMamu NpUHUMaEeT pasnnyHble GOPMbl: KOMEHCANIM3Ma,
MyTyanuama, koonepaunn. KomeHcanuam - 310 dopma B3aMMOAENCTBUS CUCTEM,
npu KOTOPOM OAHa N3 ABYX B3aUMOLENCTBYIOLLNX CUCTEM WU3BNIEKAET MNOJb3Y U3
COBMECTHOI0O CYLLLECTBOBaHUA, HE MPUYUHAA Bpena Apyron. [pymepom aBngoTcs
pbiObI-NpuMnansl ¢ akynor unn yepenaxo. OHM nony4yaloT nuily Gnarogaps Tomy,
YTO NepeaBmnraoTCA C MOMOLLIbIO APYroro, HO A4J19 CBOEro HOCUTENS Npuannana HUKakom
nosib3bl He NpUHocUT. KoMeHcanbHble OTHOLLEHUs HabnwaalTcs u B obLiecTBe.
MeTannypruyeckuin 3aBo, NOTPebNFET KOKC, KOTOPbIA NOJly4aeT ¢ Apyroro 3asoaa. B
pesynbrarte MeTajulyprmieckuii 3aBog, nosiyyaeT nonb3y OT APYroro NnpeanpuaTus, Ho
Npv 3TOM He MPUHOCUT eMY HUKAKOWN MOMb3bl, XOTSH Y HE HAHOCUT BPea.

MyTtyanuam - 9TO Takolh BuA B3aMMOOEWNCTBUSA, B pe3ysbTaTe KOTOPOro
B3aVIMOJENCTBYIOLLME CUCTEMBI N3BNEKAIOT 0O0IAHYIO NOMb3Y, NPUYEM OHWU HE MOTYT
CYLLEeCTBOBATb CAMOCTOATENBHO. ITOT BUA, LUMPOKO PACMPOCTPaHEH B NPUPOAE U B
obuiectBe. Pak-OTLWeENbHUK NPUO0 HE MOXET CYLLLECTBOBaTL 6€3 aKTUHUN aflaMmacun.
OH nomelaeT ee HUxe COOCTBEHHOro pra. AKTUHMS 3aliuLaeT paka CBOUMMU
ALOBUTLIMU LLyNanibLaMu, a pak AeIMTCS C HEN NuLLEeN, BbICKONb3HYBLLEN 130 pta. B
00LLEeCTBE NPUMEPOM MYTyanm3ma SBASETCSH 3aBUCUMOCTb XUTULLHOIO CTPOUTENLCTBA
OT Pa3BUTOCTU NPOMBbILLIIEHHOCTU, NPON3BOASLLEN CTPOUTENBHBIE MaTepmabl.

OTHOLLEHNS KoonepaLuum NPUCYLLY CoumanbHbiM cucTeMam. OHKM Takke NMPUHOCAT
00010HYI0 NOMb3Y BCTyNawLWMM BO B3aMMOOENCTBME CUCTEMAM, HO B OTAU4YME OT
MyTyanu3ma 3Tu CUCTEMbI MOTIM Obl CYLLLEECTBOBATbL U Pa3aesibHo, caMoCcToaTeNbHO. K
KoonepaLmm nx nobyxaaeT B3aMMHas BbiIroga, nosib3a 0T COBMECTHOM AEATENBHOCTH.
B aTnx uensax MoxeT 00beANHATLCS rpynna NpeanpusaTuii, Nioaen. ApknumM npuMepom
aBnsieTca notpebkoonepauns, pasnMyHOro poaa KoornepaTuBbl MO NMPOU3BOACTBY
TOBapOB W YCNYT.

[MpOoTMBOPEUMBOCTL 1 COOENCTBME BO B3aUMOLENCTBUSX CUCTEMbI C OKPYXXAIOLLLEN
cpenoii HaxoaaTcs B eAMHCTBE. Ha kaxaplii LenoCTHbI 06bekT Bceraa oq4HOBPEMEHHO
0Ka3bIBaKOT BANGHNE U NPOTMBOAENCTBYIOLLNE, N COLENCTBYIOLLME EMY NMPUPOOHbLIE U
obuiecTBeHHble 06pa3oBaHus. Mpryem Takoe BO3LENCTBME MOXET OKa3dblBaTb OfHA
N Ta Xe BHeLUHss cucTema. Ha 0gHM KOMMOHEHTLI OHa MOXET BAUSATL 61aroTBOPHO, a
Ha apyrue, HaobopoT, paspyLiaolle. Jlaxe B pasnnyHbie NPOMEXYTKM BPEMEHU, Ha
pasnnyHbIX 3Tanax pa3BUTUS CUCTEMbI BHELLIHNA 0O EKT MOXET OKa3blBaTb COBEPLUEHHO
NPOTUBOMOJIOXHOE Bo3aencTemne. NokaszaTtenbHo onucaHne K.M.3aBanckmm onbita ¢
KOK-Carbl3oM. “B 3alMLLEHHBIX MOCEBAX, - MNCan OH, - OECATKM BCXOA0B COBMECTHO
npo6urBaloT MOYBEHHYIO KOPKY M COOENCTBYIOT 3TUM ApYyr APYry, B TO BpeMs Kak
OAMHOYHbIE MPOPOCTKU MOrmbarT, He CYMEB MPEOAONETb COMPOTUBNEHNE KOPKMU.
OpHako nocne Toro Kak COBMECTHO B30OLLEALLIME pacTEHMS NOAPACTal0T, MEXAY HUMN
BO3HMKAIOT OCTpPble NPOTMBOPEYNS, CBA3AHHbIE C MUCMOJIb30BAHNEM OrPaHN4EHHOrO
ob6bema nouBbl. B kaxaom rHesne BbOENSETCS rpynna pacTeHuin ¢ HanbonbLuei
CKOPOCTBIO POCTa KOPHEBbLIX CUCTEM. DTW PACTEHMS YCNEBAIOT NEPEXBATUTL NUTATENbHbIE
BellecTBa M Boay. Yxe yepes3 20-30 gHel 3Tu npoLecchl 3aBepLuarTcs rubenbio
OoCTaBLUMXCA pacTeHuii”!. 3 aToro nprvmepa BUAHO, HYTO B OMPEAENEHHbIX YCTOBUSX U

' BaBagckuii K.M. Bugn BunoobpasosaHue. J1.,1968. C.275.
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L9 peLleHnst onpeneneHHblX 3a4a4 PacTeHNS BbIHYXAEHbl 00beaNHATLCS, OKa3biBaTb
Opyr Apyry noMoLb. HO Npu NHbIX YCIOBUSX OHN YXKE Pa3MEXXEBbLIBAIOTCS, BCTYNatoT B
KOHPNNKT u 60pbOy 3a NonydyeHne HeoOXOAMMBIX NMUTATENbHbIX BELLECTB.
AHanornyHble NpoLEecchl MMEKT MecTo 1 B obliectse. Mexay rocynapcteammn no
OJHMM BOMpOCaM MOryT CyLLECTBOBaTb NPOTMBOPEYMS, HO 1S PELLUEHNS OPYIUX OHU
BbIHYXEHbl 00beaVHATLCS, COTPYAHNYATb, OKa3biBaTh MOMOLLL U COAENCTBUE.

EAVHCTBO NPOTMBOPEYUBOCTM, KOHOPOHTALMOHHOCTN U COOENCTBUSA BO
B3aMMOOENCTBUM OKPYXXalOLLEn cpeibl C KOHKPETHOW CUCTEMOW ABASIETCS peasibHbIM
(GOHOM U YCIOBMEM CYLLECTBOBAHUS LIENOCTHBLIX OOBLEKTOB. 3a CYET 3TOr0 EANHCTBA
noanepxmneaetcs oOMeH BeLLEeCTB, 3Heprven n nHpopmaumer, yctaHaBInBaeTcs
eCTeCTBEHHAad CTabuNbHOCTb PYHKLUOHMPOBAHUSA CINOXHOOPraHM30BaHHbIX
ob6pasoBaHniA, NPOUCXOAUT UX Pa3BUTUE U CYLLECTBOBaHWE B MPOCTPAHCTBE U BO
BPEMEHMN.

B3anmMopeiicTBne ¢ okpyxatolleli cpenol nopoxaaeT npobnemy apgantauuun
cuctemM. OHa BblpaxaeT Takol BWUA, B3aMMOAEWNCTBUS CO CPefoin, B Xo4e KOTOpPOro
OCYLLECTBASETCS X NpucnocobneHve apyr K apyry. Hem 6onee agantupoBaHa cuctema
K BHellHel cpene, TeM oHa cTabunbHee, ycToluMBee, yBepeHHee Y4yBCTBYeT cebs.
MpucnocabnMBaeMoCTb CUCTEMbI BOEAMHO CNMBAET BCE MO3UTUBHO UM HEraTUBHO
BANAKOWME Ha Hee dakTopbl. B Hel OQHOBPEMEHHO MPUCYTCTBYET U MOMEHT
NPOTMBOPEYMBOCTU, U MOMEHT coaencTeus. OHa ABNSIETCSA CBOEro poJa nokasatesiem
MPOYHOCTU BHYTPEHHUX CBA3EN, rTMOKOCTU, CTabUNbLHOCTU CUCTEMbI, €€ MOJIOXEHNSA
BO BHELUHEM MUpE.

ApanTtauma cuctembl BOMpaeT B cebs BECb MPOLIECC €e B3aMMOAENCTBUSA Kak
onpeneneHHon LenoCTHOCTU C BHELUHVMW CUaMu, Kak NOME3HbIMU ANS Hee, Tak n
npoTuBoAencTByoWMMHM eli. OHa NpegnonaraeT ymeHne o6bekTa 1aBMpoBaTh MeXay
BPEOOHOCHbIMU 1 GNaronpuaTHBIMU BIAVSHUSIMU OKPYXaloLlelr cpefbl, oTompatb n
BNUTbIBaTb B cebs BCe MoJsie3HOe U OTTajikMBaTb, OTTOpraTb BCe Mellawollee ee
dYHKUMOHMPOBaHMIO 1 pa3BuTuio. MpucnocobneHne obHapyxmBaeT cebs yepes
COrnacoBaHMe 1 NPUTA3aHNS CUCTEMbI C €€ BO3SMOXHOCTSIMU MPOTUBOCTOATb BHELLUHUM
BO3OENCTBUAM.

Apantaumsa cUCTeMbl BO MHOFOM OMpefenseTcsd ee CONpPOTUBASEMOCTbIO.
MocnepHsas HaNPSAMYIO 3aBUCUT OT NPOYHOCTU BHYTPEHHUX CBA3EN. YEM OHU CUMbHEE,
TEM CJIOXHEE UX PaspyLnTb M3BHE. Ha cOnMpoTUBASEMOCTb CUCTEMbI BAMSIET U TO,
HACKOJIbKO OHa crocobHa aacopbrpoBaTh pasHoobpasHble “lwaku”, BoupaTtb B cebds
M3 BHELIHEN cpedbl TONbKO NMUTATEsNbHYIO A9 HEe 3HEPruto, CamMooyumwaTbCs OT
BpeaHblX BO3OENCTBUN. B LWIMPOKOM MOHMMaHMM COMNPOTUBAAEMOCTb CUCTEMBI
onpenenseTcsd COOTHOLLEHVMEM CUI, MO3UTUBHO M HEFATUBHO AENCTBYIOLLMX CO CTOPOHbI
okpyxatouieln cpenbl. ECnv nonoxmntensHO BO3AENCTBYIOLLME CWUIbl NPEBLILLAIT
oTpuLaTenbHbIe, TO cucTema BGyaeT yCneLwHo afanTnpoBaTbCs K BHELLHEN cpeae.

Apantauus NpuMpogHbIX U COUMANbHbIX CUCTEM MPUHUMAMANBHO OTAM4YHa. B
NMPUPOAHBIX CUCTEMAX OHA HOCUT MPUCNOCOONEHYECKO-NMACCUBHBIA xapakTep. Mx
peakums Ha BHELWHWE pasgpaxuTennm NogvYMHeHa ecTeCTBEHHbIM 3akoHam. [n«
XWBOTHBIX OHA 3aKJIloYeHa B UX MHCTUHKTax. MIHoe neno coumanbHble CUCTEMBI. B HUX
npucnocobneHne K CPee HOCUT OCO3HAHHO LLeNecoobpasHblil U akTUBHbI XxapakTep.
Peakunsi yenoeeka Ha BHeLIHWE pasgpaxuTeny co3HatesibHa. OH OAHOBPEMEHHO
CTPEMUTCS 1 NPUCNOCOBUTBLCS K OKPYXaloLen cpene, 1 NnpucnocobuTb ee K CBOMM
LLeNsM U MHTepecam.

CnepoBaTtenbHO, ponb cpedbl B QYHKLUMOHMPOBAHUM U Pa3BUTUMN CUCTEM
VCKJTIOYUTENBHO Benuka. MHOrme n3 HuUx MOryT CyLleCTBOBaTb, COXPAHATb CBOU
MHTErpaTMBHbIE KA4ECTBA HE TOMbKO 32 CHET BHYTPEHHWX PECYPCOB, HO W BCEACTBME
B3aMMOCBS31, YPABHOBELLUMBAHNS BCEN CUCTEMbI BHELLUHUMU haKTOpaMm 1 yCIOBUSIMUA.
Yenosek kak IMYHOCTb He CNoCOOeH CcyLLlecTBOBaTh BHe o0LecTBa. OkpyxatoLas cpeaa
cnocobHa BUAOU3MEHUTb CTPYKTYPY U QYHKLIMIO CUCTEMbI, YCKOPUTL UAN 3aMeOJINTb ee
pas3BuTME, BAMATb Kak Ha CaMy CUCTEMY B LIE/IOM, TaK U HA OTAENbHbIE €€ KOMMOHEHTbI.
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3. CUCTEMHbIE UCCJIEOOBAHUA KAK COCTABHAA YACTb
OBLLEN TEOPUN CUCTEM

PaccmoTpeHHble B npeablayllemM pasaesne 0CHOBbI CUMCTEMOJIONM JatoT obuiee
npencraBfieHne 0 cucTemMax kak 06bekTax nos3HaHus. B HMX BblAENAIOTCA CUCTEMHbIE
NPU3HaKMn 0ObEKTOB, 3aKOHbI MX GYHKLUMOHUPOBAHUS, CTPYKTYPbl U pa3Butus. OHK
OTpaXatoT OHTONOrMYEeCKNiA acnekT obLel Teopum cuctem. CUCTEMHbIE UCCeaoBaHNS
COCTaB/IAOT €€ rHOCE0N0rMYEeCKyo YacTb. 34eChb Peyb MAET O CAMOM NPOLIECCe NMO3HAHUS
CNIOXXHOOPraHN30BaHHbIX LIEeJIOCTHbIX 06pa3oBaHNii, ero opraHn3aunm 1 TEXHOIOrMK.

3.1. OOwaa xapakTepucTuka CUCTEMHbIX UCCNefoBaHUIA

B HayuHOI nutepaTtype 4acTto ynoTpebnaioTcs BblpaxeHs GyHOAMEHTANbHbIE,
npuknagHble, COLUMOMIOrMYECcKme, aHanmMTn4eckme n apyrme ncenegosanus. Kaxgoe
M3 HUX UMEET CBOM OTNINYNTESbHbIE YEPThl 1 0COOEHHOCTU, a Takxke MNPM3BaHO peLlaTb
CcBOW crneumduyeckne HaydHble 3aaadn. Ho ceroaHs Bce 6onblie 1 6osbLue NpobusaeT
cebe OQopory TeHAEHUUS K nepeopueHTauum Haykm OT OOHOAUCUMUMNINHAPHbIX,
NPeaMETHO OPMEHTMPOBAHHBIX UCCNEA0BaHUIN K KOMMIEKCHBLIM, MEXANCUUMIMHAPHBLIM
nccnenoBaHuaM. MaclitabHOCTb, MHOFroO6pa3ne CBA3ein M OTHOLLEHUIA MPUPOLHbIX,
TEXHUYECKNX, COLMANbHbIX MPOLLECCOB TPEOYIOT X U3YYEHUS HE MO OTAENbHOCTU, a
KaK equHOro LIesioro C NpuBeYeHnemM 3HaHUM N3 caMblX PasninyHbIX obnacTei. ViIMeHHo
Takol noaxon B Nno3HaBaTeslbHOM Mpouecce npuaBaHbl 06eCcneynTb CUCTEMHbIE
nccnenoBaHus. B ero nonb3dy roBOpPUT MOSIBNEHUE HOBbIX HayYHbIX OUCLMUMIINH,
npeaMeToM KOTOPbIX CTAHOBUTCS aHaIM3 CUCTEMHbIX 0ObEKTOB.

B psine Hay4HbIX pabOoT CUCTEMHbIE UCCNea0BaHNS CBOAATCS K aHaNN3y CTPYKTYPbI
1 dyHKUMIN o6bekTa. MNpr 3ToM HE0OOCHOBAHHO N3 MO 3PEHUS YNyCKaeTCs NpoLecc
pas3BuTmga. TeM caMbiM OrpaHuMymBaeTcs cdepa no3HaHUs, KOTOPOoe Oka3blBaeTCs
HEMOJIHbIM, HeuesnoCTHbIM. KOpHMU AaHHOW MeTOO0/IOrMYeCKOW YCTAHOBKMW
nponspacTaioT 13 TEOPUN CTPYKTypasm3mMa W CTPYKTYPHO-(PYHKLUOHANIbHOIO
aHanu3a. epBas 13 HMx Bo3HUKNA B 20-x rogax Hawero ctonetus. CTpykTypanmam
nonyyun ceoe obocHoBaHue B Tpyaax K.Jlesu-Ctpocca, ®.JlakaHa, Dyko v opyrmx.
Ero cmbicn cBogutca K TOMY, YTO MUCCredoBaHMe CUCTEMHOro obbekTa BCELeno
OrpaHNYMBaETCS aHaAIM30M €ro BHYTPEHHUX CBSA3EN N OTHOLLIEHWIA.

Mpea cTpykTypHO-dYHKLMOHANBLHOrO aHanuM3a pas3pabartbiBanacb B Tpyaax
B.K.ManunHosckoro, P.K.MepToHa, T.MapcoHca n apyrux. CyTb 3TOro aHanmaa coctosna
B pacufieHeHUn oO6bekTa Ha KOMMOHEHTbl C MOCAenylWwnuM N3ydyeHnem ux
GYHKUMOHANbHOM NpuHagnexHocTu. He cTtaBsa 3agayeit nogobHbI aHanms
CTPYKTypannuamMma u yHKumMoHannm3ama, oTMETUM TOJIbKO, YTO LLenecoobpasHoCTb
NCCNefoBaHNSa BHYTPEHHUX 3IEMEHTOB CUCTEMbI, X PONEBON NpPeaHa3HaYeHHOCTU
He BbI3blBae€T COMHeHus. Ho oHa moskHa ObiTb A0MOJSIHEHA M3YyYeHMEeM npoLlecca
pas3BUTUS, MHAYe BbinagaeT AMHAMUYHOCTb, BUOON3MEHSAEMOCTb LIeJIOCTHbIX 0ObEKTOB
BO BPEMEHMU N NPOCTPAHCTBE, TEPSETCHA UX MPOTUBOPEYMBOCTb.

MHorga MoXHO BCTPETUTb MHEHME O TOM, YTO BCAKOE UCCNeaoBaHNe CUCTEMbI
yXe caMo no cebe SBNsSeTcs CUCTEMHbIM. Tak i1 310? MpencraBnseTcs, YTo OTBET Ha
3TOT BONPOC A0MKEH ObiTb OTpULAaTENbHBIM. OBLLECTBO BCEraa sBnsno coboi cucrtemy.
Ho pmaneko He Bcerga OHO mMccnegoBanocb cuctemHo. Kak nmpaBuio, ndy4yanncb
OTAENbHblE Er0 CTOPOHbI, BbIAENSANINCD ONPEAENEHHbIE Er0 CTPYKTYPHbLIE KOMMNOHEHTbI.
Ho BCce 3TO He gaBano NpeacTaB/iEHUS O BCEW CIIOXHOCTU M MHOroo6pasunm
CYLLECTBYIOLNX B HEM CBA3EM U OTHOLLUEHW, TeM 6onee B TEHW OCTaBaJICb €ro
OnHamMmyeckme 1 QyHKLMOHaNbHble 3aBUCUMOCTU. CTPYKTYpHbIE, AMHAMMUYEcKMe n
GYHKUMOHANbHBIE MapaMeTpbl HE YBA3bIBAMCL B OAHY LEESIOCTHOCTb.

CuctemMHoe mnccnepoBaHne obbekTa TpeOyeT OMnopbl Ha WHYD MEeTOoA0SIorni0 U
MeToamyeckyto 6agdy, nbo OHO 06A3bIBAET HE NPOCTO M3yyaTb PA3PO3HEHHbIE DAKTbI U
SIBNIeHNsl, a CBOAUTb UX B eOuHoe uenoe. CucteMHoe uccrenoBaHne naet ocoboe
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BUAEHME PeanbHOCTX BO BCEM MHOroobpasum ee MHTErpaTUBHbLIX KA4ECTB WU CBOICTB.
OHOo nobyxaaeT no HOBOMY NMOCMOTPETb Ha 0ObLEKT, B MHOM CBeTe NMpeacTaBUTb ero
CYLLIHOCTHbIE U coaepXaTenbHble napameTpbl. MONHYID U BCECTOPOHHIOW MOAEesb
NMPOLIECCa U SBNIEHNS Kak CUCTEMbI OAET HE BCSKOE, a JINLLIb CUCTEMHOE UCCNEA0BaAHME.

Heckonbko B Apyrom kiio4ve noaxoamT K MOHMMaHMUIO CUCTEMHBIX UCCNen0BaHNA
B.H.Caposckuii. [Mog HUMM OH NOHMMAET “BCIO COBOKYMHOCTb COBPEMEHHbIX Hay4HbIX
M TEXHUYECKMX CUCTEeMHbIX npobnem, KoHuenuuin, paspaboTok”. OgHako Bpsag nn
OyoeT cnpaBeasiMBbIM U MPaBUiibHbIM YTBEPXOATb, YTO COBPEMEHHbIE Hay4Hble Y
TexHu4eckue npobrieMbl SBASIOTCA TEM, HTO HA3bIBAETCS CUCTEMHbLIM UCCIE00BaHNEM.
To4yHee ckasaTb, YTO OHM ABASAOTCA UX 00bEKTOM. HO Takas Normko-mMeToao/10rnyeckas
MOrpPeLIHOCTb MPUBOANT U K COOTBETCTBYIOLLMM BbIBOAAM, CMbIC/T KOTOPbIX CBOAUTCS
K TOMY, YTO rflaBHOE [4J11 CUCTEMHOIO UCCIeA0BaHUS - 3TO TO, YTO M3yYaeMble 0ObEKThI
paccmaTpuBaloTcsa Kak cuctembl. 1o cyTu gena takas no3vums NoaBOAUT Hac K
nepBoOHaYasibHOMY BapuaHTy O TOXAECTBE CUCTEMHOIO UCCNEA0BaHMS U UCCNEA0BaHMS
CUCTEMHbIX OOBEKTOB.

[encTBUTENbHO, HENMb3A HE COrnacuTbCa C TeM, YTO OOBEKTOM CUCTEMHbIX
1CCNefoBaHNi ABASIIOTCA CUCTEMHbIE 06pa3oBaHMs. HO Mpyn 3TOM OHK BbICTYNAOT yXKe
Kak ocoObli B1UAO, NO3HaBaTeNbHOW AeaTeNbHOCTU. CUCTEMHbIE MCCNenoBaHUsA
XapakTepu3yTCs MPUCYLLLEN TOSIbKO MM OPraHM3aunMoHHO-NPOLLECCYaIbHOM CTOPOHOM
no3HaHus, nNpoLeaypamMm, npuemMamMmm, CpeacTsamMmm ndydyeHns 06bLekToB. 115 HUX BaXHO
He CTOJ/bKO NnpeacTaBieHne 00bEKTOB Kak CUCTEM, CKOJIbKO NMO3HAHME VX KaK LIeNIOCTHBIX
006bEKTOB C NMPUMEHEeHNEeM COOTBETCTBYIOLLMX JTIOMMKO-MeTOA400rMYEeCKMX NpoLenyp.
OHu oTOoGpaxalT comepxaHue, GopMbl, cnocobbl NO3HaBaTebHOrO npouecca,
BeOyLero K co3gaHuto MHTerpaTtuBHoW momenn obbekta. B paspese Takoro
npeacTaBneHns MOryT ObITb BblAeNeHbl OCHOBHbIE OT/IMYNTESNbHBIE YEPTbl CUCTEMHOIO
nccnenoBaHns.

MepBoe. CucTemMHble UccnenoBaHua GyHOaMEHTalbHO ONMPatoTCs He Ha OOHY
HaYYHYIO OVUCLUMUMIIMHY, a NPU U3YyY4eHUU Kaxaoro oObekTa UCMNOosb3yT 3HaHUA U3
pasnuyHbiX obnacTtein, HeobxoaMmble SIS UX LLEeSIOCTHOro no3HaHus. [oaTomy OHU
HOCAT MeXOUCLUMNINHAPHbINA xapakTep. VIM npuxoamtcs MMeTb AeNl0 CO CIIOXHbIMU
ob6bekTaMu, CBA3M 1 OTHOLLEHUS MEX Yy KOTOPbIMU MOAYNHAIOTCS Pa3NINYHBbIM 3aKOHAM
M He MOryT OblTb BbIICHEHbI C MOMOLLbIO Kakom-nnmbo ogHon Haykm. Cam mnpolecc
Mo3HaHUSA TakuUX SABEHUN 0OBbEKTUBHO TpebyeT MOAKIYEHUS 3HAHUN CcaMblX
pa3HoobpasHbIX AUCLMMIVH. M3ydeHne CTPYKTypbl U NoBedeHus aToMa 00a3biBaeT
MCMNOJSIb30BaTh 3aKOHbI GUBNKU, XUMUN, NPUBJIEYEHNE MaTEMATMYECKOro annapara 1
T.A0.

Btopoe. KoOHEYHbIM MYHKTOM CUCTEMHOro MUcchnenoBaHuUs sBNSeTCS
dopMMpPOBaHME LENOCTHOW, NHTErpaTUBHOM MOAeNn nldyvyaemoro obbvekra. B xone
Hero oTaesibHble KOMMOHEHTbI aHANIM3UPYIOTCSA HE Paan X COOCTBEHHOMO NO3HAHNS, a
C Lefiblo NOCneayloLero ux CBeAeHus B eAnHOE Lenoe, BbISCHEHUSA POSIN 9TUX
KOMMOHEHTOB B 00pa3oBaHMM LIEIOCTHOrO 00bEKTa, NoAAePXKaHUSA ero yCTONYMBOCTH
1 ctabunbHoCcTU. [py CUCTEMHOM UCCNeAoBaHNUM MOJEKYsbl U3y4aloTCs He camu no
cebe atombl, ee obpasywolme, a To, KaKuM 00pa3oM OHU COEAMHSIOTCS B LENoe,
KakuM 3aKoHaM MOAYMHSAIOTCA npu ero obpasoBaHun. [Ona 3TOro BMaa Hay4yHo-
Mo3HaBaTeNbHOWN AEATENbHOCTU MPUHLMNNANIBHO BaXKHbIM SBNSIETCS TO, U3 HYEro U Kaknum
obpas3om nonyyaeTcsa LenocTHoe obpa3oBaHMe, 3a CYET Yero NnoaaepXkuBaeTcs ero
XN3HEOEeATeNbHOCTb, NHTEerpaTUBHbIE Ka4ecTBa U CBOICTBA.

Tpetbe. CucteMHble nccnenoBaHua MMeKT OeNl0 C BblAeNeHHbIMU N3
oKpyXatoLleii cpefbl OTHOCUTENIbHO CaMOCTOATE bHbIMKM 0ObekTamMu. MoaTomy un
NMO3HaHMEe UMEET pacH/IEHEHHY, OBYEOUHYIO HanpaBneHHOCTb. C OOHOM CTOPOHBI,
MCCNeaoBaHMO nognexar BHYTPEHHME CBA3W M 3aBUCMMOCTU, XapakTepusyloLliye
DaHHbI 00BbEKT Kak aBTOHOMHOe uenoe. 3To nodyXaaeT K U3yYeHUo BHYTPEHHUX

" Canosckuii B.H. OcHoBaHmsi 06LLes Teopum cuctem. M., 1974.C.27.
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3aKOHOB N 3aKOHOMEPHOCTEN CTPYKTYpPbl, PYHKLMOHUPOBaHUSA 1 pa3suTtusa. C apyron
CTOPOHbI, BCAKUIA LLENIOCTHbIA 0ObEKT, B3aUMOAENCTBYIOLWNIA C BHELLUHUM MUPOM,
3aBUCUM OT APYrMx cuctem. OTO AenaeT HeoOXOoAuMbIM UCCreaoBaHNe BAUSHUSA
OKpYy>XatoLLlen cpeapl Ha LEeNOCTHOCTb CUCTEMbI, €€ COXPAHHOCTb N pa3pyLUeHmne.
ny6okuii aHann3 BHYTPEHHUX N BHELLHWX CBA3eli 06bekTa NO3BONSET CO34aTh O HEM
LLENTIOCTHYIO Hay4HYIO KapTUHY.

[ns Toro 4tobbl cocTaBnTh cebe LLeNoCTHOE NpeacTaBfieHne o KyJbType YenoBeka,
COBEPLUEHHO HEeAOCTAaTOYHO BbIACHUTb €ro B3rasgbl, UHTENNEKT, HPAaBCTBEHHbIE
no3nummn n acteTndyeckmne naeansl. He MeHee BaXHO YyCTAHOBUTb, B KaKO Cpene OHn
dopMMpoBannCh, a Takxke Kak BAUSET CBOMMU NMOCTyNKaMmn 1 Aenamu 3TOT YENOBEK
Ha OKPYXXatoLLYO AENCTBUTENBHOCTb. [T03TOMY CUCTEMHbIE UCCNEA0BaHNSA 00A3aTENBHO
npegnonaratT egUHCTBO MO3HAHUS BHYTPEHHUX U BHELUHUX CBA3EN, OTHOLUEHUA U
B3aMMOOENCTBUN U3YyHaeMOro rnpoLuecca nnu sBieHus.

YeTBepToe. CneundunyHom 9BASETCS 1 NOrnka CUCTEMHOIo nccnegosanus. MNpu
aHaNUTUYECKOM MUCCNEea0BaHNM OCYLLECTBSIETCSA pacLLensieHne npeamera, a 3atem
M3yyvyaeTcs KaxXAblh M3 COCTaBMAOWMX €ro KOMMOHEHTOB. lMpuyem kaxabii n3
9/1eMEeHTOB MO3HaeTcsl A0 BeCKOHeYHOCTU BriyOb OT OOHOM CYLIHOCTM K OPYrow.
Llenbto 30eck aBnseTCs No3HaHMe NpoHMKatoLLlee Bce rnybxe v rinybxe B KOMMNOHEHTbI
obbekTa. Hanpumep, npu nccneooBaHnmy Kakoro-anmbo BeLLeCcTBa BHavYane onpenensior,
M3 Kaknux MONeKys OHO COCTOUT, 3aTEM OMPEenEnsioT CTPYKTYPY MONEKybl, BblOeNss
ob6pasylolime ee atoMbl, NOCNE Yero NpPuUcTynalT K aHann3y WX COCTaBASALWMX
3/1IEMEHTOB U T.4.

Jlorvka cucTeMHOro nccneaoBaHnsa nHas. 3aech pa3aeneHne oobekTa n aHanus
€ro KOMIMOHEHTOB OCYLLIECTBAETCS BrilyOb He 40 OECKOHEYHOCTH, a 10 OnpenesieHHOro
npenena. Kputepmem sBnsgeTcs Ttakas riybuHa NMPOHUKHOBEHUS B CTPYKTYpPHbIE
KOMIMOHEHTBI, KOTOpasa Heobxoauma aNns Hay4HOro 0ObACHEHUS U onMcaHnsa oObekTa
KaK OnpeaeneHHon LenocTHOCTU. KOHEYHbIN 9N1EMEHT OKa3blBaeTCA HEOENNMbIM He
NMOTOMY, 4YTO OH He MMeeT COOCTBEHHOW CTPYKTYpbl, @ B CUJly TOrO, 4TO B 3TOM HeT
HEOOX0ANMOCTM C TOUKN 3PEHUS U3YYEHUS LIeSTOCTHOCTM 0ObekTa.

MaTtoe. CucTeMHble NCCNe0oBaHUA AOCTUraloT CBOEN LIeNN TONbKO TOraa, Koraa
caM no3HaBaTesbHbIM MPOLECC OPraHn3oBaH MO 3aKOHaM LESIOCTHOCTU, NOAYMHEH
NONYYEHMIO MHTEMPATUBHOIO 3HaHUS. MNMpuMeHseMble METOLONOMMYECKME MPUHLMMDI,
KaTteropmanbHO-NOHATUIMHBIA annapaT, uccrnenoBaTenbCckue npouenypbl, MeTodbl 1
npueMsbl OOJIXHbI OblITb NogobpaHbl Tak, 4To6bl OHM obecneynBanu co3faHue
vHTerpatueHon mopenu. OpraHm3aumsa LEeNoCTHOCTM NO3HaBaTeNbHOro npoLecca
npeanonaraeT Takke CTPOro onpeneneHHbIr NopsaaokK AeNCTBUM, aHaNIN3 KOHKPETHbIX
KOMMOHEHTOB N B3aMMOCBS3EN MEXAY HUMN.

CucTeMHble nccnegoBaHus MoryT ObiTb GyHAAMEHTaIbHBIMU N NPUKIAAHbIMNA.
dyHpamMeHTanbHble CUCTEMHbIE UCCJIEA0BaHNUA IMEIOT CBOEN LieNbio NnosyyeHne
OCHOBOMOMaraWmx TeopeTnyeckmnx 3HaHum. OBObIMHO OHU HOCHAT 000OLLEHHbIN
XapakTep 1 NPUMEHMUMbI HE CTOJSIbKO K e AMHUYHOMY OOBEKTY, CKOJIbKO K ONpeaeneHHOMyY
Knaccy wmnu Buay sBneHuii. B npouecce 3TOro BMaa MCCNenoBaHWUM BbIOENSIOTCS
MPUHLMMNBI, 3aKOHbI 1 3aKOHOMEPHOCTU A1 KOHKPETHOW rpynnbl SBIEHUIA.

MpuknagHbie cUCTEMHbIE UCCJIe[O0BaHUA MPeaCcTaB/iEHbl COBOKYMHOCTbIO
TEOPEeTMYECKNX MOAENEN, METOAONOMMYECKMX NPUHLMMAOB, METOA0B M MpoLeayp
ncenenoBaHus, pa3dHooOOpPa3HbIX TEXHONOMMYECKUX, KOHKPETHbIX Mporpamm u
pPEKOMEHAAUMN, OPUEHTUPOBAHHbBIX HA MPaKTUYEecKoe NMPUMEHEeHne, OOCTUXEHNE
peanbHoro addekTa Ha npakTuke. Ecnm pyHaameHTanbHble CUCTEMHbIE NCCNea0BaHNS
ABNSAIOT COOON YMCTYIO Hayky, TO MpUKIadHble O03HavyaloT NPUMEHEeHMe Hay4yHO-
TEOPETUYECKNX Pe3yNbTaTOB K PELLUEHUIO peasibHbIX 3a4ad B npupone, obuiectse n
TEXHUKE.

MpuknagHble N GyHAAMEHTANbHBIE CUCTEMHBIE UCCNEA0BAHUSA OTNNYAOTCS HE
TOJIbKO XapakTepoM M COoOEep>XaHMEM Hay4yHOW AedaATeNbHOCTW, HO U CBA3GAMU C
3aKka34yrkoMm. s npuknagHbiX CUCTEMHbIX UCCNEA0BaHNN NPUHATBLI APYrMe KpuTepum
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OLLEHKM KOHEYHOro pe3yfbTarta 1 onnathl Tpyaa, NPOPEeCCMOHaNbHOM Kapbepbl YYEHbIX,
KOTOpble B ropa3no 6onblueli mepe 3aBUCAT OT akoHOMU4Yeckoro addekTa. Ana umx
NpoBeAEeHMs CO34A0TCH YaCTHbIE U FTOCYAAPCTBEHHbIE YHPEXAEHUSA U OpraHm3aumn. B
HacTosLee BpeMs 0COOEHHO MHOrO MPeanpusaTUi 3aHMMaloTCs UCCNe0BaHUSMN,
pes3ynbTaTbl KOTOPbIX OPOPMAAIOTCA B COLUOUHXEHEPHbIE MPOEeKTbl, CUCTEMBbI
YNPaBIEHYECKUX PELLUEHUI N KOMMJIEKCHbIE MPAKTUYECKNE PEKOMEHOALNN.

CurcTembl CyLLECTBYIOT HE3ABMCUMO OT YenoBeka. OHM 0OBbEKTUBHbLI MO CBOEM
npupone. Yenosek nuilb BbiAENgeT UX M3 0OLLEN MACChbl OKPYXAloLWKUX ero
peanbHoCTel. He Tak 06CTOMT AENO C CUCTEMHBIMU NccnenoBaHnsMn. OHM NPOBOASTCS
1 OCYLLIECTBASIOTCH YE/TOBEKOM CO3HATENbHO. XOTH CUCTEMHbIE NCCIeN0BaHNS CTPOATCS
Ha OOBEKTMBHbIX 3aKOHaX, OHW CYObLEKTUBHbI B CBOEWN OEATENbHOCTHOM OCHOBe. B
3TOM 3an0XeHbl OoNpeAeneHHble HeJOoCTaTKM M MOrpewHOCTU CUCTEMHbIX
nccnenoBaHuii. HYenoBeky CBOMCTBEHHO Aenatbh owunbku. [laneko He Bcerga OH
0Ka3bIBAETCS B COCTOSIHAWN OXBaTWUTb BCE CUCTEMHbIE CBOMCTBA U CBA3M 00beKTa, B
[OCTaTO4YHOW Mepe MPOHUKHYTb B €ro rnybuHHble OTHOLWEHUd. Yem cnoxHee
opraHm3dauns, NoABEPraloLLLasacsa N3y4eHno, TeM TpyLHEEe UOET NPOLECC BbISIBEHUS
€ro LLeNIOCTHbIX XapakTepUCTUK, TeM 6GOJblUe BEPOATHOCTb MO3HaABaTENbHbIX
HETOYHOCTEN N NOrPELUHOCTEN.

Takum 00pa3oM, CUCTEMHbIE UCCNEeAoBaHUs MPEeACTaBnsioT cobol 0cobbIi
BWJ, NO3HaBaTeNbHOW OEATEeNbHOCTU, M3y4dalowen 00bekT Kak LEeNoCTHOCTb,
pacnonararwLyio COOCTBEHHbIM apPCEHANOM MO3HABATENbHbIX CPEACTB, UMELLNX
MEXONCLUMMIVHAPHbIA XapakTep.

3.2. CucTteMHbIA nNoaxon Kak MeTomoJIOrMd CUCTEMHOro
nccrsiegoBaHud

CucTeMHble nccneaoBaHns Bceraa CBA3bIBalOT C CUCTEMHbLIM noaxoaom. OaHako
pPOJib U MECTO MOCNEOHErO B HAYYHOW NUTEpPATYpE OnpeneneHbl HEOAHO3HAYHO. Yalle
BCEr0 OH pacCcMaTpmMBaETCs Kak MeTOAOSIormsa CUCTEMHOIO mnccnegosaHus. MeHee
pacnpocTpaHeHHbIM ABNSETCS NpeacTaBieHe 0 Hem Kak 06 0AHOM 13 00LLLeHaYYHbIX
METOL0B MO3HAHUS, 4YTO HE COOTBETCTBYET OENCTBUTENIbHOCTU. XOTH B Hay4HbIX
MCTOYHMKAxX He BCTpedaeTcs paclundpoBku crnoBa “noaxon”, HO ero NoOHWMaHue B
00blAEHHOM 1 CEMaHTMYECKOM CMbIC/e He YKNIaAblBaeTCs B paMKN TOF0 coaepXKaHus,
KOTOpOe BknagbiBaeTcs B noHaTuve “meton”. MNMocnepgHee 6o0nee KOHKPETHO,
ueneHanpaeneHo. TepmuH “nooxon” 6Gnuxe cTouT K 0603HAYeHUI0 060OLLEHHOrO
3HaHWS 0 NpegMmerTe.

MopaBnsouiee OONbLIMHCTBO YYEHbIX CXOAATCA BO MHEHWUW, YTO CUCTEMHbIN
noaxon, ABNSeTCs MeToO0/10rMen CUCTEMHOIO UccnegosaHnsa. Ho BOnpoc cocTouT B
TOM, Kakoi N3 MeTof0norniyecknx ypoBHen (Bceobue-durnnocodckuii, obLieHay HbIn,
KOHKPETHO-Hay4HbIlA) OH 3aHUMaeT. Pa3bpoc B3rnag0B B 3TOM BOMNPOCE O4YE€Hb BENUK.
Pexe Bcero BCTpeyaeTcs No3uLms, COrnacHO KOTOPOM CUCTEMHBbI MOAX04, UCMNOSIb3yeTcs
B KQ4eCTBE KOHKPETHO-Hay4YHOM MeToa0norum. Ho B TakoM ciiydae MOXHO roOBOPUTb
0 HEM JMLLb B Npeaenax CTporo onpeaeneHHom n KOHKPETHOM Hay4HOM OUCLMMVHGI.
Mpn aTOM PaKTUYECKN TEPSETCS ero MHTEerpaTtmBHas, MexXamcuunanHapHas poJib,
ncyesaeTt Heob6XoaMMOCTb B 00LLEN TEOPUM CUCTEM.

Becbma pacnpocTpaHeHHbIM SBASETCA MHEHME O TOM, YTO CUCTEMHbI MNOOX0L,
cocTaBnaeT oOUeHay4YHYlD MeToaonorunto. LeicTBUTeNbHO, yYUTbiBAs €ro
MEXONCUMMIINHAPHbIN XapakTep, NCNOSIb30BaHME 3HAHWNI U3 PA3/INYHbIX MPEAMETHbIX
obnacTei, MOXHO yTBEPXAaTb, YTO TakoW B3rnsg CTouT 6nmxke Bcero K uctmHe. Ho u
OH He oTpaxaeT peanbHOro nonoxexHus aen. Cucremornoru, yreepxaawoume u
paspabaTtbiBalowmMe AaHHbIA B3rnsn, BCTynalT B NPOTUBOpeEYMe C COOCTBEHHOM
nosnuuent, Tak Kak Npyv CUCTEMHOM UCCNEeA0BaHUM KOHKPETHbIX 0OBbEKTOB OKa3bIBAOTCSA
BbIHY>XXOEHbl ONMPaTbCS He TOJIbKO Ha 0bLLeHay4YHble, HO 1 Bceoblime (dunocodcekme)
MPUHLMMABI U METOAbI.
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CTpemneHmne 3aHN3nTb METOA0SIOMMYECKY 3HAYMMOCTb CUCTEMHOIO Noaxoaa B
No3HaBaTeIbHOM NPOLECCE ASINTENbHOE BPEMSI UMENO NAEOOrMYECKYIO 3aBUCUMOCTb.
Mepen oTe4eCTBEHHbIMUN YYEeHbIMU CTOsia AUleMMa: Kak COeauHUTb MapKCUCTCKO-
NIEHWUHCKYIO 1 AMANEKTUKO-MaTePUanMCcTUYECKytd METOAONOMMI0O C ele OOHOMN,
CUCTEMHON, meToaonoruein. Ans Toro 4Tobbl 060MTN 3TO NPOTMBOPEYME UM KaKUM-
TO 06pas3om CcrnaanTb ero, NPUMEHSNIUCh Pa3NnyHbIe NPUEMbI, B TOM YMC/E N Takon,
KaK 3aHMXKXEHWE YPOBHSA METOA0NOMMYECKMX 3HAHMIA. HEPEAKO OH TakkKe paccMaTpuBasncs
Kak “mMeToaonormyeckas HanpaBaeHHOCTb B Hayke”, “MeToaonorndyeckoe TpeboBaHme
MapKCUCTCKO-NIEHMHCKOM OManekTukn”, “ogHa M3 rpaHer Teopum 1 METOA4O0NOrnm
ONanekTU4Yeckoro U UCTOpMYecKoro martepuanmamMa” mam “snemMeHT MapCucTCKO-
JNIEHVHCKOW MmeToaonorun’.

CywiecTtByeT 1 gpyrasi, B KOPHE NPOTMBOMOIOXHANA, TOYKa 3PEHUs, npucyLlas
HEeKOTopbIM TeopeTmkam Ha 3anage. OHa CBOAUTCS K TOMY, YTO CUCTEMHbI Noaxon, -
3TO eCTb HE 4YTO MHOE, KaK MAeosiornms no3HaBaTesbHOro npouecca. Npu Takom
NMOHMMaHUN ero pPoJib B MO3HAHUM CTAHOBUTCSA KpaliHe pacnnbiByaTor. OHa cBOANTCS K
BbIpaboTKe HEKMX OOLLMX 1 BECbMA NPUONN3NTENbHBIX B3rNSA0B Ha TO, KaKumM 06pa3om
[OMKHO M3y4aTb LLESIOCTHble 00bekTbl. M3 cUCTEMHOro noaxona BbiXosallMBaeTcs
Hay4YHOE N TEOPETMHECKOEe COoAepPXKaHue.

CuncTeMHbIN NOAX04, BbICTYNAET B KAYECTBE METOA0IOMM LIETOCTHOMO NMO3HAHWUS
CUCTEMHbIX 00BEKTOB. B 9TOM Mo3HaHMM OH onupaeTcs Kak Ha obuedpunocodpckue,
Tak 1 oOLUeHay4Hble, NpeaMeTHO-cneunaneHble 3HaHmsa. O ero MeToaonornyYeckon
PO CBUAETENLCTBYET CNeaytoLee:

- BO-MEpPBbIX, OH, KaK M BCAKas METOAO0NO0rus, OonMpaeTcs Ha COBOKYMHOCTb
NPUHLMMNOB, METOO0B, MPMEMOB OPraHM3aUmMn N NOCTPOEHNS TEOPETUYECKOTO 3HAHNS
M NPakTU4eCKOMN OeaTenbHOCTH;

- BO-BTOpPbIX, MPN CUCTEMHOM MNOOXOAEe MO3HaBaTEsIbHbIA MPOLLECC HOCUT
KOMMJIEKCHbI MEXANCUMNANHAPHBIN XapakTep;

- B-TPETbUX, OH HaLENIeH Ha NOoJlyYeHne He OTAENbHbIX, OTPbIBOYHbIX 3HAHUIA O
npegMeTe, a CBA3aHHbIX BOEANHO, MHTErPUPOBAHHbIX.

[ToaTOMY CUCTEMHbIN NOAXO[, BbICTYNAET B KA4ECTBE METOA0M0MMM LENOCTHOIO
NO3HaHUA 0ObLEKTOB.

B cuctemHbIx nccnegoBaHuax Grunocodckne NnpuHLMNbl ONPeaenstoT CTpaTernto
Hay4yHOro aHanusa. Maoes uenocTHOCTM NO3HaHUSA 00bekTa CTAHOBUTCSH WUCXOOHbIM
METOA0NIOTMYECKMM MYHKTOM TEOPETUYECKOTrO M MPakTUYeCKOro OCBOEHUS
NencTBUTENbHOCTM. DTO NMPUBOAUT K NMEPEOCMbICIEHUID NMpoLecca 1U3dydeHus
KOHKPETHbIX OOBEKTOB, €ro NIOrMKn, BCeN apXUTekTOHUKU. CnuctemHo-dunocodckmne
B3rngapl Ha NpegMeTbl MEHSAOT M camMu NpencTaBneHus o Hux. Ana dunocodcko-
METO0/IOMMHYECKOro aHaIM3a OHM YXKe NPeACTaloT Kak OTHOCUTENIbHO CAMOCTOSATENbHbIE,
BblOesIeHHble 13 obLel cpenbl obpaszoBaHus. MpUHUMNBLI Pa3BUTUSA, ednHCTBA
MaTepuanbHOro Mmpa n oO6bLEKTOB, Er0 COCTaBASAOLLMX, NeXaT B OCHOBE CUCTEMHOIO
ncenenoBaHus MoObiX NPOLECCOB U ABNeHni. be3 drnnocodckoro 3HaHNA HEBO3MOXHO
0601TUCH 1 NMpPY NoAroToBke 0606LWAOLLINX BbIBOOOB, XapakKTepU3YoLLMX N3y4aeMblii
06bekT. Hem crnoxHee 00bEKT M 4emM 6Oosblue ero coumanbHas 3HA4YMMOCTb, TEM
TecHee ero CBsi3M M 3aBMCUMMOCTb OT OoOLlecTBa U MUPOBO33peHus. Teopus
OTHOCUTENBHOCTN, co3daHHas A.DNHLITEeNHOM, He TONbKO NPou3Bena NepeBopoT B
HayKe U TEXHUKE, HO 1 n3MeHuna dunocodckme B3rngapl Ha MHorme sewu. Peyb He
noeT o nogmeHe GUNocodCKON METOAONOMMN CUCTEMHOM UAM BO3BENMYMBAHUN
nocnegHen n BO3BEAEHUM ee B cTaTyCc BceoOLleli MeTooonormm nosHaHus, a oo
OpraHM4yecKon ee BNMCbIBAEMOCTW B CUCTEMHBbIN NOAXo4,. B rHoceonornyeckom nnaHe
OHa opraHMYeckn BKJIlOYEHa B NPOLLECC N3yyeHus Ntioboro LenocTHoro obpasoBaHus.
dunocodpckaa MeToO0NOrng OpraHNYeckn coeguHeHa ¢ OOWEenpUHATbIMMU
npuHuMnamMmm, MeTogamu, npoueaypamMm no3HaHus, B3ATbIMU U3 OPYrNX HayYHbIX
ONCLUUMIIVH U UCMNONb3YEMbIMU MPU aHanM3e KOHKPETHOro npoLecca Uim SBneHns.

CuctemHbii nogxopn, sBnseTcsa Gpunocodmen CUCTEMHOrO nccnepoBaHus. Ero
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dunocodckne naen 3anoxeHol B NPEACTABIEHUSX O €AUHCTBE M MHOroobpasuu
06BLEKTOB peanibHOro Mupa, MX LLeNOCTHOCTWU, No3HaBaeMocTn. Ho BMecTe C TeMm
CUCTEMHBIN noaxopn, 6a3mpyeTcsd Ha KOHKPETHOM Hay4YHOM 3HaHWU, C MOMOLLBIO
KOTOPOr0 BbISIBNSIOTCS OCOOEHHbIE U eAUHNYHbBIE CBOCTBA LIENIOCTHBIX 06pa3oBaHNii.
Tonbko B cuny eanHcTBa Bceobuweld, oOLeHay4YHON U KOHKPETHO-NPEAMETHON
MEeToO0N0rMmM [OCTUTAeTCs LENOCTHOCTb U3YYEHUS TeX WU UHbIX 0ObEKTOB
OKpYyXXatoLen oencTBuTeNbHOCTM. Bes aToro eanHCTBa CUCTEMHbIN NOAX04, NepecTaeT
CYLLECTBOBATb HE TOJIbKO KakK MeToA0M0rmg, HO U Kak CpeacTBO MO3HaHWUS BOOOLLE.
[MpaBunbHee CTaBuTb BOMNPOC HE O METOA0/I0NMYECKOM CTaTyCce CUCTEMHOIO Noaxona,
a 0 TOM, Ha kakoi 6a3e oH CTpouTcs. ICTOpMYecKnii aHanu3 CUCTEMHBIX UCCefoBaHU
NO3BONSAET BbIAENNTb MO KpPaHENn Mepe TpWU Takux OCHOBaHWSA. Bo-nepBbiX, Korga
6a3oin GOPMUPOBAHUS LIENIOCTHBIX Hay4YHbIX NpencTaBfieHnin 06 oObekTe ABNsSeTcs
MeTadumamnyeckmini nogxon. Takum o06pa3om opraHM3oBaHa CUCTEMA B3rNS40B HA MUP
n obuwecteo y .B.JleinbHnua. Bo-BTOpbIX, KOrAa OCHOBOW MOCTPOEHUS CUCTEMHOIO
3HaHWUS SBASIETCS naeanncTmyeckas avanektika. Hambonee Spkmm NnpMMepom Takoro
noaxoaa siBASOTCHA CUCTEMHO-Gunocodpckme noctpoeHus Merend. B-tpetbux, korga
CUCTEMHOCTb MO3HaHWS 0a3MpyeTcs Ha AuanekTUKo-MaTepuannucTMYeckon OCHOBE.
TakoBbIM Obi1 aHanNn3 K.MapkCom KanutanncTnieckoro obLLecTsa.

Mpo6nema BbIGOPA OCHOBbLI AJ11 CUCTEMHOMO MOAX0Aa MMEET MPUHLMNMaNbHOe
3HayeHue. OHa npeponpenenseT BCO NIOMMKY MNO3HaBATENIbHOrO MpoLecca, ero
OTMNPAaBHbIE TOYKM N KOHEYHbIE pe3ynbTaThl. Ha GoHe 60nbLoro MHOroo6bpasus MHEHNA
M CyXOeHui no aToi npobneme Hanbonee ybeamUTeNbHO BbIFISAOUT TOYKA 3peHus
A.N.MpuroxmnHa, KOTOPbLIA BbliABUraeT naet “paspaboTkM CUCTEMHOro noaxoaa Ha
hmnanekTnyeckon ocHose”'. NMpUMeEHUTENbHO K MoObIM LEeNoCTHbIM 00pa3oBaHmnsaM
9TO AAaET BO3MOXHOCTb pacCcMaTpuBaTh MX LLEIOCTHOCTb HE KakK HeYTO 3acThiBLUEE,
HEN3MEHHOE, a B pa3BuTuK. B TO e BpemMsi B IpakTM4eCKOM MPUIOXKEHNN CUCTEMHOMO
noaxoga 3aMeTeH yrnop Ha PaBHOBECHOE COCTOSIHME CUCTEMbI, €e BHYTPEHHIO
HENPOTUBOPEYMBOCTb. FBHO M HET, HO UMEHHO TaK MHOMAA TPAKTYEeTCH LEeNOCTHOCTb
npw OTCTYMAEHUN OT AMANeKTUYeCcKoro paccMoTpeHns obbekTa. B cBoem kpaiHem
BblpaXeHU NoAo0OHbIE YCTAHOBKM O0BOAAT 06pa3 CUCTEMblI A0 3aMKHYTOCTU U
HEeNOABWXHOCTU, NLLAsA ee OUHAMUKN, UCTOYHMKOB PasBUTUS.

HO MMEeHHO ANMHaMUYHOCTb, MPOTUBOPEYMBOCTb XapakTEPU3YIOT BCE CUCTEMHbIE
061bekTbl. VX LenoCTHOCTb CyLLECTBYET B pa3BuTun. OHa JOCTUrAeTCs HE OTCYTCTBUEM
BHELUHUX N BHYTPEHHUX MNPOTUBOPEYUN, a UX CBOEBPEMEHHBIM pPa3peLUEeHNEM.
HeocnopuMbiM OOCTOMHCTBOM 3TOr0 MEeToAa MpPW CUCTEMHOM MOAXOAE SBNSETCHA
OpVEeHTaUMs Ha pacuyfiieHeHne oObekTa Ha MPOTMBOMOJNIOXKHOCTU, MOUCK UCTOYHMKA
CaMOJBWXEHUS BO BHYTPEHHUX MPOTUBOpPeYMax. B ananektnieckom OCBeLLeHUU
CUCTEMHbIN OOBEKT BbIFNAAUT HAMPAXEHHbIM, U3MeH4YnBbIM. OCHOBa €ro
GYHKUMOHMPOBAHUS - B3aMMOLENCTBME MPUCYLLMX EMY NPOTMBOPEYMBbLIX CBONCTB.

CuctemHbIi NoaxoA, NOCTPOEHHbIN HA AManekTke, NO3BONFET Takke 1U3yyaTb
pasnunyHble NMPOLECChl N ABNEHUS Yepe3 UX Pa3HOKaYeCTBEHHOCTb, TOXAECTBO B
MHOrO3Ha4YHOCTU. MHaye roBops, peyb uoet 06 MccnenoBaHMm 0ObEKTOB, KOTOPbLIE
O[IHOBPEMEHHO MOryT 06/1a4aTh CYLLECTBEHHO Pa3HbIMU 1 AaXe NPOTUBOMOSIOXHbLIMU
KayecTBamu. bes 3Toro 4acTo HEBO3MOXHO 0OOMTUCH, HTOOBI COCTAaBUTL OOBEKTUBHBII
1 BEPHbIN 00pa3 aHanM3npyemor CUCTEMBI.

JunanekTnyHoCcTb CMCTEMHOrO noaxopa TpebyeT pacCMOTPEHUS CUCTEMHOIO
0b6bekTa He TONbKO B ABUXEHUN, PA3BUTUMU, HO 1 BO BCEM MHOrO006pa3unmn ero ceasen
1 OTHOLLIEHWIA. DTO TpeboBaHWe NPeaocTePeraeT OT OAHOCTOPOHHOCTU, abcooTU3aumun
BHELLHUX WM BHYTPEHHUX CBA3EN M OTHOLUEHWN. TONbKO WX aHann3 npespaljaeT
CUCTEMHOE NCCNefOoBaHWE B TEOPETUYECKMA BUA MO3HAHUA, BbIBOOUT €ro Ha
BblSIB/IEHNE 3aKOHOB 1 3aKOHOMEPHOCTEN CTPYKTYPbl, GYHKLUVMOHMPOBAHUSA U PA3BUTUS
LLeNIOCTHbIX 006bekToB. Be3 BCeCTOpOHHEro aHanm3a BCero 60ratcTea CBA3EN U

1 TpuroxwH A.W. CoBpemeHrHasi coLpmonorys opraqudaumm.M., 1995.C. 18.
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OTHOLUEHNIN BCAKOrO MpoLecca Unm gBNeHNs OKa3blBAETCA HEBO3MOXHbIM €ro
LLeIOCTHOE BUAEHME.

MeToaonormnyeckas posb CUCTEMHOIO NOAxXoaa NposiBisieT cedbs 1 B TOM, HTO OH
obecneunBaeT TeCHy CBSA3b GUIOCO(PCKOro 1 crneumnasbHO-Hay4YHOro MOHATUNHO-
KaTeropmanbHOro annapata, Aas KOTOPOro xapakTepHO Hanmyme MHOXeCcTBa
pas3HooOpa3HbIX PYHKLMA, CNOXHbBIX CTPYKTYPHbIX 3aBUCUCMOCTeN. [pu aHanmse
KOHKPETHOIro CUCTEMHOro o06bekTa MCMoJib3yeTCs COBOKYMNHOCTb TEPMWUHOB U3
PasnMyHbIX Hay4HbIX o6nacTelr. Ho Bce oHM noaobpaHbl TaknmM 00pas3oM, YTO HaXoOATCs
B HEpa3pbIBHOW CBA3M OPYr C APYroM, 06ecrneyunBaioLen 4OCTUXEHNE KOHEYHOM LUenu,
a UMEHHO MNOJYYEHUS LeNOCTHOro 3HaHMs O NpeameTe.

CBs3b GUNOCOPCKOro 1 cneuranbHO-Hay4YyHOro KateropuanbHOro annaparta
OTYET/IMBO MPOCMaTPUBAETCSH U B HaNpaBiEHUM €ro KOHKpeTusaumm B MpoLecce
NMPUMEHEHNA CUCTEMHOrO noaxoaa. B yactHocTu, punocodckme NoHATUS LEenoro m
4aCTWM B YETKO BbILENEHHbLIX CUCTEMAXxX MOSy4aldT CBOE HasBaHue. Llenbim moxeT
Ha3blBaTbCHA aTOM, HO TOrAa ero YacTsaMmn OyayT 9NeKTPOHbI, HEATPOHLI U MPOTOHLI. B
Ka4yecTBe LLeNoro MoxeT ObiTb NpeacTtaeneHa ConHeyHass cuctema, a ee yactu npu
3TOM MNONyYaT Ha3BaHUS KOHKPETHbLIX MaHET, BXOASALMX B €€ COCTaB.

MeTomonornyeckas MHOrOypOBHEBOCTb CMCTEMHOIO noaxoga nopoxaaeTr u
COOTBETCTBYIOWMN e a3blk. B HacTosauiee BpemMsa maoeT akTUBHbIN NPOLECC ero
dopmmpoBaHms. Ho yumTbiBasgs MHOMOMIaHOBOCTb OOBHLEKTOB LIENOCTHORO NMO3HaHUSA U
NOANANCUMIMIIMHAPHOCTb MPUMEHSEMOro Ass 3TOro 3HaHus, aA3blkoBas npobnema
ABNSIeTCA OAHOM 13 Hambosiee CNOXHbIX U MoKa A0 KOHLUA He pelleHHon. BmecTte ¢
TEM yXe OTYHETIMBO BMOHbI €r0 OCHOBOMonarawwme pyHgameHTanbHble KaTeropun,
MOHATUSA, TEPMUHbI, KOTOPblE MPOYHO YCTOS/INCb WU BOLWIN B HAy4YHbIA apceHan
CUCTEMHOro noaxona.

Takum 0O6pa3oM, CUCTEMHbIA MOAXoA4 Ha OMAaNEKTUYECKOW OCHOBE SABSIETCHA
MEeTOo[0/10rMen CUCTEMHOro nccneposanuga. OH cocpenoTovmMBaeT BHUMAHME Ha
MONY4EHUN YHMBEPCANbHOIMO 3HaHUS O CUCTEMHbIX 00bekTax, UX Ka4eCTBEHHOM
ONpeneneHHoCTN, 3aKOHOMEPHOCTSX CYLLLIECTBOBAHMWS, MEXaHU3Max B3auMOL4ENCTBUS,
ob6pa3syoLmx LenoCcTHOCTbL KOMMNOHEHTOB, XapakTepe WU coaepXaHun UX CBSA3en U
OTHOLLEHWNI. Ero oTnnunTenbHas 0CoO6EHHOCTb COCTOUT B TOM, 4TO NMPU NCCNea0BaHNN
KOHKPETHbIX NPOLECCOB 1 SIBNEeHN OH BOMpaeT B cebs BCe MeToA0/10rM4eckmne ypoBHU,
coenuHseT B cebe NOHATUINHO-KaTeropuanbHblii annapaTt unocodun n cneupanbHbiX
Hay4YHbIX OMCUMMINH. TONbKO TakMm 0Opa3oM MeTodonorndecku obecnedynmBaeTcs
LLeNOCTHOCTb NO3HaHMSA 0OHLEKTOB.

3.3. TexHOonoruss AOCTMXKEHUA LLeJIOCTHOCTU MO3HAHUA B
CUCTEMHOM MuCcCJiefoBaHUU

3apayen CUCTEMHON MeTOoO0N0rnMn SBASETCHA CBeAEeHWe BCEN MaccChl
Pa3pO3HEHHbIX U Pa3HOUMEHHbIX AaHHbIX U dakToB 06 00bLEKTe M COCTaBfieHMe
00600LLEHHON Hay4yHOW KapTUHbl O HeM. LLenoCTHOCTb MO3HAHWSA COCTOUT B Takom
opraHu3saumm No3HaBaTesIbHOro npouecca, Kotopas 3aBepliaeTcs U3y4YeHUem
MHTErpaTuUBHbLIX NPUHLWNMOB, MEXaHM3MOB, 3aKOHOMEPHOCTEN CTPYKTYpPHI,
GYHKUMOHMPOBaHUA U pa3BuTus. NMpuUMeHUTenbHO K NloOOMy CUCTEMHOMY O0ObLEKTY
opraHm3aumst LenoCTHOCTM No3HaBaTeNbHOIro NpoLecca BKYaeT B ceba CUHTES n
aHanna, rnyobuHy 1 WMPOTY OXBaTa MU3y4aemMoro SIBJIEHUS, MHOIOYPOBHEBOCTb €ro
aHannsa, eAMHCTBO TEOPUU U NMPaKTUKK.

KoHeuHbIM ngeanom CUCTEMHOIO NCCNeaoBaHUs ABNSETCA CACTEMHbIV CUHTES.
OH o3HavaeT 06beaguHeHne VMEHHO Tex KOMIMOHEHTOB, KOTOpble 00pa3yloT AaHHYO
cucTemy, onpenensioT ee LenoCTHOCTb U UHTErpaTtuBHOCTbL. bnarogapsa emy
OCYLLECTBNFETCHA NPeaMeTHOE N MbICSIEHHOE BOCCOEOMHEHME YaCTEN U SNEMEHTOB
o6bekTa B eAMHYI0 LeIOCTHYIO KOHCTPYKUMIO. CUCTEMHBIN CUHTE3 - 3TO OAHOBPEMEHHO
1 0CcOoObIi CNOCOO MBILLINIEHUS, XapaKTEPUIYIOLLMIA ABUXEHME MbICSIV MO HanNpaBieHUto
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K MO3HAHWIO MHTErPaTUBHbIX KA4eCTB 00bekTa. C ero noMoLLblo LOCTUTAETCA HayHHOe
BOCMNPOU3BEAEHNE CaAMOI CUCTEMbI, MPUYEM B OCHOBE 3TOr0 BOCNPOU3BEAEHNS NEXUT
rnaBHas 4acTb, CTPYKTYPHO U FEHETUYEeCKM Oonpenensiouias BCe OCTajibHblEe.
CuHTe3npoBaHHas MoAeNb coeauHseT B cebe obuiee n ocobeHHoe, abCcTpakTHOE n
KOHKPETHOE, XNBOE U HEXNBOE, KOHDPOHTALMOHHOE U 00beaMHsOLLEE.

B cuny Toi ponu, KOTOPYO UrpaeT CUHTE3 B CUCTEMHOM UCCNEO0BaHUM, HEKOTOPbLIE
yyeHble HakTUYEeCKM OTOXAECTBASIOT ero C CamMuM CUCTEMHBIM UccnefoBaHneM. Becb
No3HaBaTEe bHbIN NPOLECC CBOAUTCS UMW UCKITIOYUTESTbHO K CUHTE3MPOBAHMIO 3HAHWS
NOCPEACTBOM CUHTE3VPOBAHHON NIOTMKN U CUHTE3MPOBAHHOIO MbILeHns. Henb3s
He BUAOETb, YTO 6e3 Hero HeBO3MOXHO O0OOWTUCHL, 4YTOObI YCTAHOBUTb OCHOBbI
LLeNIOCTHOCTM 0OBEKTA, MOHATh MEXAHU3M €ro GYHKLMOHNPOBAHUS. TONBKO C MOMOLLIbIO
3TOro METoa peasnbHbIM CTAHOBUTCS BOCCOEANHEHNE BCEX YACTEWN B OLLHY LIENOCTHOCTb.
Ho no3HaBaTeNbHbI NPOLLECC HE MOXET ObITb OCYLLECTBIEH 63 NpeaBapUTENIbHOrO
aHanu3a, T.e. Npoueaypbl MbICIIEHHOMO, @ YaCTO TakXe U PeanbHOro pacyieHeHus
npegMeTa, ero CBOMCTBA MW OTHOLUEHUS MEXAy NpeaMeTamMy Ha YacTu. AHanms m
CUHTE3 BbICTYNAKOT KaK ABe NPOTUBOMOJIOXEHHOCTN NO3HABATENbHOIO Npouecca. Ho
3TO He O3HayaeT ux NpoTmsBornocTaBneHuns. OHU BLINOMHAIOT pasHble 3agadyn npu
MN3YYEeHUM LEeNOCTHbIX 0ObEKTOB, 06pa3ys eauHbIA NPOLEeCC CUCTEMHOrO MO3HAHUS
aBneHni peanbHoro Mmmupa. CocTaBUTb LENOCTHOE npencTasneHne o6 ob6bekTe
HEBO3MOXHO, HE M3Y4YMB €ro CTPYKTYPHbIX KOMMOHEHTOB, MOO BCE COCTaBHblE
VHTErpaTUBHbIE XapPaKTEPUCTUKN CUCTEMbI 3aBUCAT OT CBOWCTB KOMMOHEHTOB U
B3aMMOAENCTBUA nocnegHux mexay coboii. Jlo6aBneHne K CywlecTBUTENbHOMY
“aHann3” npunaratenbHOro “CUCTEMHBbIA” B KOPHE MEHSIET CMbIC/T 3TOr0 NOHATUSA. Peyb
WOET HE O NMPOCTOM MEXaHMYECKOM pacyieHeHun o6bekTa, a O BblOENEHUN Tex
COCTaBNSALWMX, KOTOPble 00ECNeYnBalOT MHTErPaTMBHbBIE CBOMCTBA CUCTEMBI.

PaclienneHne cuctemol - He camMOLEeNb, a CNOCO0, BCMOMOraTesbHbIN NPUEM,
KOTOPbI MO3BONSET NPOHMKHYTb BO BHYTPEHHIOW NpUpoay o6bekTa, 0OHapPYXUTb TO
OCHOBaHue, GyHOAMEHT, Ha KOTOPOM OH AEPXWUTCS, YBUAETb BCE MepenneTeHus
OTHOLUEHNI MeXAy KOMAOHEHTaMN MHTErPUPYIOLWMMN cucTemy. bes aHanntnyeckoro
VNCCNefoBaHNsa HeNb3s YCTAHOBUTb MPUYMHBI U MCTOYHUKM LLENOCTHOCTU 0ObekTa,
BbISICHUTb MPOYHOCTb N YCTOMYMBOCTb €ro CTPYKTYp. B xoOoe cuctemMHOro aHanusa
BbIYJIEHSIIOTCS TE€ 3/IEMEHTbI, 4YACTU CUCTEMbI UIN OTHOLLEHUS MEXAY HUMW, KOTOPbIE
B CBOEM B3aMMOAENCTBUN 00Pa3yoT 3Ty CUCTEMY.

Jexomnosnuus, pacuneHeHne o0bekTa, CNy>XUT OAHOBPEMEHHO A1 MOSyYeHUs
CUMHTE3MPOBAHHOro 3HaHug. O6o0LieHne YaCTHbIX Pel3ynbTaTOB UCCNenOoBaHUS
NMO3BONSIET CBECTU UX B €ANHOE Lenoe. bbino Obl kpaliHe 3aTpyoHUTENbHO COCTaBUTb
LLeNIOCTHbIM NOPTPET Kakoro-nmbo obbekTa 6e3 ysCHEeHUs XapakTepHbIX CBOWCTB U
4YepT PasfINYHbIX KOMMOHEHTOB, UX B3aUMOAENCTBUS, NPeaonpenensiowmx camy aTy
LLeNIOCTHOCTb.

Mpu ncecnepoBaHuy pasnnMyHbiX OOLEKTOB CUCTEMHbIV aHaIM3 UMEET LeNblo He
NPOCTO aHanM3 OTAENbHbLIX COCTABHbIX YAaCTer, HO U MOUCK HAaMpaBAEHUA NyTEM UX
ONTMManbHOM opraHu3auum, ynopsaodyeHus, obecnevymBaloLimx NPOYHOCTb U
LLeSIOCTHOCTb CMCTEMBI. B npouecce ero npyMeHeHus BblAENSoTCS NPU3HaKM, YC1I0BUS,
OT KOTOPbIX 3aBMCUT YCTOMYMBOCTb U CTAOUIIbHOCTb GYHKLMOHMPOBaHMS 06bekTa. OH
BbICTYMNaET Kak OpyamMe COBEPLLEHCTBOBAHMS yNpaBieHnsl, COrNacoBaHUs 1 KOOPAMHALMN
B3aMMOAENCTBUSA CTPYKTYP U PYHKLUNIA CUCTEMBI. He CnyvaliHO, 4TO ero MCTOPUSA yXOAUT
CBOVMIMM KOPHSIMW B CO34aHME MeToauk B yrnpaBfieHdyeckon npaktuke B CLLA.
Co6CTBEHHO NepBOHaYanbHO 06/1aCTh ero NPUMEHEHMS OrpaHMyYMBaNack BONpocamu
NPVHATUSA PELLEHWI, @ 3aTEM PACAPOCTPaHMUIACh HA BECb YNPABNEHYECKNIA NPOLLECC,
B KOTOPOM M HaxXoamMT Hanbonee LWMPOKOEe NPUMEHEHME N MO HACTOSLLLEE BPEMS.

Mpn nccnenoBaHn 0O6BLEKTOB CUCTEMHBINA aHANIN3 MOXET MPUMEHATbLCS AN
pelweHnss 0cobo TPYAHbIX TEOPETUHECKUX M MPaKTUYECKMX 3ajay, KOTOpble He
noaaatTCs PELLEHMIO MHBIMUW CPeacTBamMu 1 cnocobamu. 1na aToro cnoxHas npobnema
pa3buBaeTcs Ha COBOKYMHOCTb MPOCThIX. Mano Toro, TPyAHO pellaemas 3ajaya,
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BOSHMKLUAA MPpU M3y4yeHurn obbekTa, MOXeT ObiTb HE MPOCTO CBeAEeHa K MeHee
CNOXHOWM, HO MMEHHO K TON, AN KOTOPOW YyXe CYLLECTBYET PELLUEHNE MU UMEIOTCSH
oTpaboTaHHble MeToAbl ee uccnenoBaHus. PacuneHeHne CNoXHbIX Npobnem BO
MHOIMX CHy4asx MO3BONSET OLEHMBATb UX HE TONbKO KA4€CTBEHHO, HO U
KOJIMYECTBEHHO, @ 3HAYUT, MOBLICUTb TOYHOCTb NO3HABATENBHOIO NpoLecca.

HeoTbeMnemMbIM yCIOBUMEM LIENTOCTHOIO MO3HAHUSA CUCTEM SBASETCS rnyobuHa n
wunpoTa oxeaTa. B rHoceonorum atoT dakT KOHCTATUpyeTcs kak camo coboii
pasymetoLmiics. Mexay TeM npy CUCTEMHOM UCCNEA0BaHNUM OOBEKTOB, C TOHKN 3PEHNS
rnyObuHbl M WMPOTbLI UX OxBaTa, UMeeTcs Gonblioe cBoeobpasve, No3BONSIOLLEE
YBUOETb HOBbIE IFpaHM KakK BHYTPM MO3HaBaTENbHOro npouecca, Tak u B CaMOM
n3yyaemom obbekTe. Koraa roBopar o LWMpoTe oxBaTa, TO N0Apa3yMeBatoT NojlydyeHne
3HaHWS O MpoLecce UM sBneHun B LenoM. bea Takoro obuiero 3HaHUs 00bekTa,
BOCMNPUATME €ro B KA4YeCTBE CJIOXHOrO Mupa CBA3EN, OTHOWeEHWI, npobnem,
NPOLLECCOB, HEJb35 PACCHUTbIBAThL HA MPOHMKHOBEHUE B Heapa. Tonbko chopMmnpoBaB
Takoe “BceoxBarblBaloLLee” NpeacTaBleHne MOXHO NPOABUraTbCs B NO3HAHWM Jasblue.

Mpn nccnepoBaHun obbekTa MO BCEW €ro wWmMpoTe, NO CyULeCcTBY, OH
aHaNM3npPyeTCcs B rOPU30OHTaIbHOM pa3pese B BUAE eAMHOIr0 OpraHm3amMa. 91O BaXHbIN
MOMEHT no3HaHus. Ha ero ocHoBe 0O0bLEKT MOXeT OblTb onpeneneHHbIM 06pa3om
pas3fnoxeH Mno “ropu3oHTaNbHbIM” Mojloykam, npencTaBndoumMm coboi
nepecekalmLlnmecs 1 B3aMMOAENCTBYIOLLME Mexay cobol oTHoweHus. Kaxabii n3
9TUX BUAOB OTHOLLEHUI OTHOCUTENTbHO CAMOCTOSATENEH U ABNFET COO0M LLeNTOCTHOCTb.
OpHako B CBOEM eAMHCTBE OHM 00pasytoT yXKe UHYI0 Ka4eCTBEHHYIO OnpeneneHHOCTb
M LeNOCTHOCTb, HAMHOro BoJsiee “NPOCTOPHYI0”, YHEM ee COoCTaBNgIoLLME.

Mo3HaHne cucTembl B riybuHY O3HA4YaeT NpeacTaBieHne ee B BEPTMKAIbHOM
paspe3e. OHO oTpaxaeT cTeneHb NPOHUKHOBEHUS B €€ CYLLHOCTHble mapameTpbl U
XapakTEPUCTUKN U NPOTEKAET MO CXEME: OT N3YYEHUS MPOCTENLLUX POPM K CIOXHBIM,
oT obuero K yactHomy. Kaxabli 06bekT ob6nagaeT MHOXECTBOM BepTMKaslbHbIX
cTpykTyp. OHM NposBRSOTCSA B pa3HoobOpasHbix chepax Ux B3auMOOENCTBUSA U
B3aMMOCBS3eil. OTO OOBEKTMBHO 3aJIOXKEHO B MEPAPXMYHOCTU OTHOLUEHUA MEXAY
HUMU. MHOXECTBEHHOCTb BepTMKaslbHbIX CBA3EN, KOTOPbIMU U300UNYyeT Kaxabli
00OBbEKT, COCTABNSET €ro OCHOBY, HO BbISIBNIEHBI OHN MOTYT ObITb TONLKO MPU U3Y4EHUN
VX He NO pa3aefibHOCTU, a B eANHCTBE.

Mpwn paccmoTpeHnr npougecca No3HaHUs 06bLEKTOB BLUMPbL U BrilyOb OKa3anuchb
pPa3opBaHHbIMU CBA3N MeXAYy HUMW. Kak MOMEHT Hay4yHOro aHanmaa 3TO BMOJIHEe
[onyctumo. Ho cucteMHOCTb UccnenoBaHus TpebyeT coeauHeHusl X BOeANHO. ITo
BbIBOOUT YXX€ Ha U3y4YeHne Opyrux cpe3oB GYyHKLMOHMPOBAHUS CUCTEMBI, TaKUX Kak
€€ 3BOMIOLMS, BHYTPEHHSAS MPOTUBOPEYMBOCTDb, agantaums, KOHOANKTbI, KOMIPOMUCChI
nT.o.

CuctemHoe uccnenoBaHue gnddepeHunpyeTca Ha pan OTHOCUTENbHO
CaMOCTOSATENbHbIX YPOBHEN, B3aUMOLOMNOHAOLWNX, HO HE B3AUMOUCKIIOHAIOLLMX APYT
apyra. Mimeetca B Buay cosnaHme 060Co6neHHbIX TEOPUI Pa3NNYHOro paHra, KoTopble
oTpaxaioT 06LLUME N eaMHUYHbIE CBOMCTBA 0ObekTa B X aBTOHOMHOCTM M HECBOAVMMOCTMU.
[Mo3HaHHbIE B CBOEM €OMHCTBE, OHW MO3BOMAIOT BOCCO34aTb LLENOCTHbIA 06pa3
N3y4aemMoro BleHuUs.

Ha camom BbICOKOM ypoBHe abCTpakLMm BbIAENAIOTCSA U aHann3npytoTcsa obLume,
MHBApuaHTHblE CBOMCTBA O0ObEKTa, Bbipaxaloline ero poaoByl, UCTOPUYECKU
KOHCTa@HTHYIO CYLHOCTb. Ha 9TOM ypOBHE OTMeEYaloT T€ 4YepTbl, KOTOPbIE MPUCYLLM
[0AaHHOMY NMpeaMeTy MOCTOsIHHO, BO BCe BpemMeHa M B obbix cuTyaumsax. BTopon
YPOBEHb NMO3HaHWS JaeT BO3MOXHOCTb TUMU3NPOBAaTL CUCTEMbI, BbIAENSAS TO OCOOEHHOE,
4YTO NPUCYLLE ONS HUX B pamkax KX Knacca sBneHui. MNpexae Bcero peydb MaeT o
BbI4JIEHEHUN MONIHOrO HAabopa KOMMOHEHTOB, aHaNM3a UX CoaepPXaTenbHON cneundunkin,
1X GYHKLMOHAIBbHOrO ONOCPEA0BAHNS, BHYTPEHHUX MMMYSIbCOB CaMOpasBuTus. TpeTuin
ypoBeHb obGHaxaeT BMAOBYI knaccudukaumio nccnepyemoro odbvekrta. OH
XapakTtepusyeT CBOMCTBa NnpeamMeTa Kak KOHKPETHOM eANHUYHOM CUCTEMbI. Ha 3ToM
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YPOBHE aHaNM3NPYIOTCA MHAMBUAYAbHbIE CMOCOOLI NPON3BOACTBA, HEOOXOAUMbBIE ANSA
HOpPMaNibHOro cyllecTBOBaHUA obObekTa, obecneyeHuss ero cpepncrteamu
XN3HEOEATENbHOCTU.

Ons 60onbliein ACHOCTU MOSICHUM TPEXYPOBHEBLIN XapakTep CUCTEMHOro
nccnenoBaHms Ha npuMepe noHaTus “rocynapctBo”. Ha BEpXHEM ypOBHE OHO
paccmaTtpuBaeTecs Kak poaoBoe, T.e. OCHOBoMNonarawllee, 00beanHsaIoLLEee BCE Apyrie
TUNbl 1 BUAbl rocyaapcts. OHO coaepXnT obLLYI0 XapakTepUCTMKY rocygapcTBa Kak
coumanbHOro seneHus. Jlioboe rocyaapcTBO XapakTepusyeTcsl TEM, YTO OHO SBNSIETCS
VWHCTUTYTOM MOJINTUYECKON CUCTEMbI OOLLLECTBA, OCYLLECTBISIOLLMM YPaBleHNE UM,
3aLMTy ero 9KOHOMMYECKOM 1 NONINTUYECKON CTPYKTYP, 06nagaeT COOTBETCTBYIOLMMU
BNIACTHbIMY OpraHamMu. Ho CyLLLEeCTBYIOT pasfnnyHble TUMbl FOCYAAPCTB, KOTOPLIE UMEIOT
CBOM OT/IMYMTESNbHbIE CBOMCTBA. OnncaHne 4epT KOHKPETHOMO TMMa rocy4apcTB ABASETCA
3aa4eil BTOPOro ypoBHS, Ha KOTOPOM BbIAENSIOTCA 0CcobOble CBOMCTBA rocynapcTBa,
npucyLmMe JaHHOMY TUMy, Hanpumep, paboenanensyeckoMy. Ho B pamkax KOHKPETHOro
TUNa rocygapcTB CYLLECTBYeT CBoe AefieHne. Ona kaxnolh cTpaHbl OHO riyboKo
cneunduyHo, 9BNFETCH OTPaXxeHneM eauHUYHbIX CBOMCTB. PaboBnagenbyeckoe
rocypapcTteo B [peBHel peunn npuHuUunuanbHbiM 06pa3oM OTAMYanocb OT
paboBnagenbyeckoro rocygapcrtea Pumckon nmnepun. OnmcaHne ocoOeHHOCTeN
rocynapcrtBa KOHKPETHOW CTPaHbl BbICTyNaeT B GOpMe eOUHUNYHOrO M COCTaBnseT
TPEeTU YPpOBEHb CUCTEMHOIO UCCIE00BaHMS.

TpexypoBHEBbIN XapakTep CUCTEMHOINO UCCNEeLOBAHUA, COEOUHEHHbIN C
no3HaHnem obbekTa BWUPb U Brnybb, obecrneynBaeT B KOHEYHOM cyeTe
dopMMPOBaHME LIENTOCTHOW KOHLIENTYaIbHOWN MOAENM 3TOro 06bekTa, BOMoLAoLLEen
B cebe peasibHble OTHOLUEHUS CXOACTBa M Noaobus, a B HEKOTOPOW CTEMEHU U
TUpaXXupoBaHue cuctemM. Ho 0eno HE TOSIbKO B ero MHTErpaTMBHbIX BOSMOXHOCTSIX.
lMyTem cpaBHUTENBHOrO aHanM3a CTAHOBUTCH BO3MOXHbLIM BbIACHEHME CWJIbHbBIX U
cnabbix CTOPOH GYHKUMOHUPOBAHUSA CUCTEMbI. ITO co3paeT 6GnaronpusaTHble
npeanocbKM ans 0606LeHnsa nyywmnx o6pasyoB onbiTa ynpaBaeHUs CUCTEMHbBIMU
o6pasoBaHnsa MU, 0COBEHHO B coumanbHol cdepe.

LlenocTtHOCTb MoO3HaHUS NpPOsIBNSET cebs U B CBA3W Teopuu C MpPakTUKon. B
CUCTEMHbIX MCCNEeA0BaHUAX OHA OCYLLECTBASETCH MO MHOMMM HanpaBiEeHUSM.
PackpbITne CBA3EN N OTHOLLIEHWIN CUCTEM, 32KOHOB N 3aKOHOMEPHOCTEN, NPUCYLLNX
MM, - HE camMoLesb, a Npentans NCMNoJib30BaHNS B peanbHOM Xn3Hm. CUCTEMHOCTb
nccnefoBaHUsa CTPOUTCH He MPOCTO Ha OCHOBe abCTPaKTHO-OTBIEYEHHbIX
YMO32K/OYEHNN 1N KaTEeropui, a NPOYHO ONUPAETCS Ha AMNMpUYeckuin matepman. Nx
BbIBOAbl BbITEKAIOT U3 OOBLEKTUBHBLIX 3aKOHOB, B XO4€ HUX UCMOMb3YTCS METOAbI,
NO3BONSOLLME C BbICOKOW CTEMNEHbIO aleKBaTHOCTM 0TOOpaxaTb AeCTBUTENIbHOCTb,
BHOCUTb PEKOMEHAALIMN MO Hany4yLleMy UCMOMb30BaHMIO TEX NN APYrnxX NPoLEeCcCoB
1 SBNIEHNIN B MHTepecax yenoseka. CNOBOM, CUCTEMHbIE UCCNea0BaHUs B Hanbonee
noJsHOM BuAe oTobpaxatloT npsimble U obpaTHble CBSA3W TeopUM U NPaKTUKK. Mx
npakTuyeckas HanpaB/lEeHHOCTb 3aTparvBaeT CaMble Pa3/INyHble CTOPOHbI
cyuwectBoBaHUa 4Yenoseyeckoro obuwecTtBa. MNpu LENOCTHOM MCcreaoBaHUn
BbICBEUMBAIOTCHA HE OTAENbHbIE HEraTUBHbIE WM MO3UTMBHLIE CTOPOHLI SIBNIEHUS, a
BECb KOMMIEKC OOBLEKTUBHBIX U CYOBbEKTUBHBLIX YCNOBUIA, Kak 61aronpusTCTBYOLLMX
ero GyHKLMOHMPOBAHNIO, TaK 1 MELLAIOLLMX EMY.

Taknm 006pa3oM, TEXHONOrUS OOCTUKEHUS LEeNOCTHOCTU MO3HAHUS CIOXHA B
cBoeM ucrnonHeHnn. OHa TpebyeT He MPOCTO MPUMEHEHUS onpeaeneHHon
COBOKYMHOCTM METOZO0B, HO 1 UX OpraHn3aLmm, 06006LLEeHNS NOTyHEHHbIX PA3NINYHBIMU
NyTIMU 3HAHWIA B €OMHYIO HAYYHYIO KaPTUHY, BbIICHEHMSI BO3MOXHOCTEN NPaKTU4YECKOro
MPUMEHEHUS MOJIYYEHHbBIX TEOPETUYECKNX OAHHbIX.
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3AO0AHUA 011 CAMOCTOATE/IbHOW PABOTbI

1. CocTaBbTe florMyeckyto cxemy 6asbl 3HaHuUii Mo Teme Kypca.
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2. CamocTofiTENbHO AonNuLIUTE crieaylowme aeuHuLmun;

a) MoHsaTre - 370 0606LLEHME MHOXECTEA ...

6) OpraHn3aumnoHHbIi KOMMEKC - 3TO 00beaMHEHNEe He cybCcTpaTHOro, a ...

B) QHTPONUS XapakTePU3yeT YPOBEHD ...

r) NpeameT obuel Teopun CUCTEM COCTaBASIOT 3aKOHOMEPHOCTU, MPUHLUMbLI U
MeToapl, ...

n) Nopa cuctemMo NoHUMaEeTCs LieHTpanbHas KkaTteropus obLein Teopun CUCTEM,
npencraensaoLlas cooom ...

e) CnctemMoobpasyLyMn HasbiBaloTCs GakTopbl, HanpaBeHHbIe Ha ...

) CyMMaTMBHbIE CUCTEMbI - 3TO CUCTEMbI, Y KOTOPbIX ...

3) ®dyHKkuma - 310 dopma n cnocob ...

1) AHanus - 3TO NpoLenypa MbICIIEHHOr0, a 4aCTO N PEANbLHOrO ...

3. BcTtaBbTe B onpegenieHns nNponyLeHHble C/I0Ba U BbIPAa)XXEHUS.
a) KaHT noHuMan nof CUCTEMOW €ANHCTBO ... , 00beAMHEHHBIM OHON UAEEN.

6) CuctemMonorns BNSeTCH yYeHMEM O ... KaK CJIOXHbIX U LEeNOCTHbIX
obpazoBaHUsX.

B) CMCTEMOTEXHMKA - 3TO Hayka, OXBATbIBAIOLLAS ... C/IOXHbIX CUCTEM.

r) Non camoopraHn3ylLWMMNCA CUCTEMaMK MOoApasyMeBatoTCd ... , B KOTOPbIX

pes3ynbTaToM SBASETCS cama cucTemMa.

n) P.Akodpd onpenenset cMctemMy Kak CeTb ... , TIoOOro TMna KoOHLUEnuUmii, 00beKToB,
nogen.

e) MpuHUMN 3KBUPUHANTBHOCTN O3HAYAET ... , NP PA3NYHbIX HAYaNIbHbIX YCOBUSX,
OGnarogaps B3aMMOLENCTBUIO C OKPY>KatoLLLE Cpeao.

X) MpeemMCcTBEHHOCTb COOEPXUT ... aTanamm pa3BmuTus.

1) 3aKOoHbl Pa3BUTUS CUCTEMbI - 3TO 3aKOHbI, ONPEeaeNnsoWme ... CYyLLLECTBEHHbIX
M3MeHeHUn 0ObekTa U ero OCHOBHbIE 3Tarbl.

4. [lonosiHUTe HepoCTaoLwWme NpU3Hakm, CBOMCTBa N PYHKLIMM CUCTEMHbIX
00BLEKTOB U CUCTEMHbIX UCCIIeA,0BaHWIA.

a) MNpuaHakaMmn CUCTEM ABNSIOTCS LLENTOCTHOCTb, OTFPAHUYEHHOCTb, ...

6) K dyHKuMsam obLieii Teopum CUCTEM OTHOCATCA: PyHKUMS obecreyveHus
LLesIOCTHOTrO No3HaHuga 06bekTa, QYHKUMA CTaHgapTU3auuu TEPMUHONOTUMN,
onucatenbHas GyHKUMS, ...

B) K 3aKkoHaM CTPYKTypbl OTHOCSITCS 3aKOHbl: cybopAauHauum, KoopauHauuu,
COBMECTUMOCTMH, ...

r) OyHKUMOHaNbHbIE 3aKOHbI AENATCS Ha ...

n) PasBuTne cnctem o3HavaeT HeobpaTuMoe, ... UBMEHEHME CIIOXHOOPraHN30BaHHbIX
LLleNIOCTHbIX 06pa3oBaHuii.

e) Copencteue nposinsieTcs B Gopmax: KoMeHcannama, koonepaumu, ...

X) LLenoCTHOCTb MO3HaHUS OOCTUraeTcd: CUHTE30M U aHann3oM, LWUPOTON n
rnybuHoli oxeata, eAMHCTBOM TEOPUM U NMPaKTUKMK, ...

TEOPUSA CUCTEM
IOHUTA 1
OCHOBHbIE KOHLIENTYAJ1IbHbIE MOJIOXXEHUS OBLUEA TEOPUU CUCTEM

PepakTop H.M. Munannexko
OnepaTtop koMmnbloTepHon BepcTkn A.B. KoHapaTbeBa

MN3n. nuu,. Ne 015286 ot 27.09.96 . CpaHo B neyatb
Tupax 3aka3s
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