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NMPOrPAMMA KYPCA

CUCTEMHOCTb HEOPraHW4Yeckon u Xuneol npupoabl. OB6LWECTBO, NNYHOCTb U
MbILLSIEHME Kak cucTeMsbl. LlenocTtHas npupona opraHusauuii, ynpaBrieHne UMU.

OCHOBHbIE CUCTEMHbIE MOJIOXEHUS KUOEPHETUKN N UX NMPUMEHeHne B oOLLei
Teopun cucteMm. NoHaTme nHpopmaummn n ee posb B GYHKUNOHNPOBAHUN LENTOCTHbIX
06bekTOB. EOMHCTBO MHMOPMaUMM U CBSA3M Kak OCHOBA CUCTEMHO-KUOEPHETU-
4eckoro noaxoda K aHanmay CIOXHOOPraHU30BaHHbIX AMHAMUYECKUX CUCTEM.

OnuncaHne cucTem, Ux CoaepkaHne U OCHOBHbIe 3Tanbl. MPUHLMMIBLI ONUCaHUS
CUCTEM: MHOIMOYPOBHEBOCTM, MOCNEO0BATENbHOIO Pa3peLLlEHNs HeEONPEeaeneHHOC-
Ten, NHOOPMALMOHHOIO €OuHCTBA.

MogpenvpoBaHume cucteM. MNMoHaTe Moaenu 1 coagepxxaHme npouecca Moaenm-
poBaHusa. MNMomobue, ero cogepxaHue U Buabl B MOAENINPOBAHMN cUCTEM. Buabl
moaenen. OgHoueneBble, MHOrOLIE/IEBbIE 1 MHOrOMeEpHble Moaenu. MartemaTtuyec-
KOe onuMcaHue MNOBeAEeHUs CUCTEMBI.

CyLHOCTb 1 cogepxxaHne npoekTnpoBaHns cncteMm. OCHOBHbIE (asbl MPOEKTU-
poBaHUs cucTeM: GOpPMUPOBaHME CTpaTerumn, oueHuBaHue, peannsaums.

MpakTnyeckoe nNpMMeHeHne CUCTEMHOro noaxoga B 3KOHOMUKe. Moaenb
nnaHmpoBaHusl. CUCTEMHO-MaPKETUHIOBLI aHann3 B OeATeNIbHOCTU PUPMBbI.
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HAYYHbIA OB30P*
1. CUCTEMHbIE OBBbEKTbl U UX OBOBLLEHHAY XAPAKTEPUCTUKA

B npeabiaoyuien ioHUTe 6blIM PACCMOTPEHbLI OCHOBOMOMAralLwme MeToOA010MM-
yeckune nonoxeHus obuiein Teopun cuctem (OTC), patolime KaHBy A1 BbloeneHus
CJIOXXHOOPraHM3YIOLLMXCS LeIOCTHbIX 06pa3oBaHnii U X UCCNEA0BaHUS, HO B MUPE
CYLLLECTBYET OFPOMHOE, MO CyLlecTBY OECKOHEYHOE YMCNO CaMbIX Pa3HOOOPa3HbIX
cucteM. Kaxpgas n3 HuMx no ceoemy cneunduyHa n ceoeobpasHa. B aToli rnase un
6yneT cocpenoToYeHO BHMMaHME Ha aHaM3e HEKOTOPbIX M3 HUX, UMELWMX
Hanbosiee BaXHOe 3HaYeHVe 05 YenoBeKa.

1.1. CNCTEMHOCTb HEOPraHU4YeCKOW M XMBOW NPUPOAbI

CornacHo COBpPEMEHHbIM Hay4YHbIM NMpPeaCcTaBlEHUSAM HeopraHmyeckas
npupona MoxeT ObITb NoapasfefieHa Ha [OBE CUCTEMbI: Mosie U BeLiecTBO.
dusunyeckoe none - ocobas dopma marepuun, cuctema ¢ 6GECKOHEYHBbIM YUCIOM
cTeneHei ceBoboabl. Ero MCTOYHMKOM SIBASIIOTCS 3apsiXEHHble YacTuLbl, KOTOPbIE
00pasyloT 3NEeKTPOMArHUTHbIE, rPaBUTaALMOHHBLIE N KBAHTOBbLIE MO, @ Takxe none
AAepHbIX CU. B COOTBETCTBUM C HbIHELLUHUMUW HAyYHbIMU NPEACTABAEHUSAMU KaXKA0e
KOHKPETHOE Mnofe MMeeT CBOW OMNpedesieHHble YPOBHU, Hanpumep, OT COCTOSHUSA
BakyymMa [0 YeTKO BblPaXEHHOr0 KBAHTOBOIO COCTOSIHMS.

CornacHo KBaHTOBOW TEOPMMW, KBAHT - CTPYKTYPHbIN 3NeMEHT nons, obpasyto-
LN ero kak cuctemy. Ero BHyTpeHHee CTpoeHne n npupoa elle HegoCTaTOYHO
4eTKO M3y4deHbl. [peanonaraeTcs, YTO KBAHT cam Mo cebe BbICTyNaeT B KayeCTBe
CNOXHOOPraHW30BaHHOW cucTeMbl, obnapatwouweii CoO6CTBEHHOW CTPYKTYPOIA.
B3anmopencTeme cocTaBngaowmx ero KOMNOHEHTOB M BEOET K TOMY, 4TO OH MOXET
OblTb PACCMOTPEH Kak cuctema.

®dunsnyeckne nona mMoryT OGbiTb PACCMOTPEHbLI B KAYECTBE KOHKPETHbIX
daKTOpPOB LENOCTHOCTU B HEXMBOW (HeopraHudeckoi) npupoae. OHU CBA3bIBAKOT
Tena Apyr ¢ Opyrom, nepepawT OeACTBME OT OOHOrO K ApyromMy, oOMeHMBalTCS
aHepruein, obecneymBaloT UX QYHKLUNOHANbHbIE XapakTepUCTUKU. Tak, saepHoe
none CBSA3bIBAeT B €4MHOE LesI0E HYKJIOHbl aTOMHOrO s4pa.

AnekTpomMmarHuTHoe nosie obecneymBaeT LENOCTHOCTb atoMa, MOMNEKY/bl,
HEKOTOPbIX MakpocKonuyeckux Tesn. Cunbl 9N1eKTPOMarHUTHOro B3aMMOOENCTBUS
NnO CBOEWN BEAMNYMHE 3HAYUTENbHO YCTYnaloT 94EPHbIM, HO AENCTBYIOT OHU Ha
3HaYMTENbHO Gonbllee paccTosHue. K ToMy e 9Tu cuiibl CNoCcoBHbI 06ecneynTb
BO3HUWKHOBEHNE UCKITIIOYUTENBHO CIIOXHbIX, MHOFOKOMMOHEHTHbIX LLEeNOCTHbIX
cucteM. TakoBbl, HANPUMEP, MOEKYSTbl BbICOKOMOIMMEPHBIX COEAMHEHWNA 1 BENKOB,
COCTOSILLMX M3 ThiCAY aTOMOB, 0O6pa30BaHHbIX FMaBHbIM 006pa3omM cunamu
anekTpomMarHetTuama. Mpu [ocTaTtoyHo GoMbLIMX Maccax Ten, NPUCYLLUMX Npexae
BCEro KOCMWYECKMM MaTepuanbHbiM 006pa3oBaHuaM, BCTYNaeT B OelCTBUE TakoW
dakTop UenoCTHOCTU, Kak rpaBUTaLMOHHOE none.

LlenocTHOCTb B HeOpraHM4eckor npupone noanepxmBaeTcs OAHOBPEMEHHO
B3aVMMOLENCTBNEM KaK CWUN OTTaNKUMBAHUSA, TaK U CUI NPUTAXEHUs. [JencTBuio
A0epHbIX cu, 00YCNOBANBAIOLLMX CBSA3b HYKJIOHOB (NMPOTOHbLI U HEMTPOHBI) B SAPE,
NPOTUBOCTOAT CWUJIbI 3N1EKTPUYECKOro OTTankuBaHUSa Mexay OAMHAKOBO
3apsXeHHbIMU NpOoTOHaMK. CuUne NMPUTSXKEHUS MAAHET K COJMHLY MPOTUBOMONOXHbI
LEeHTPOOEXHbIE CWJIbI, SBMSIIOLMECSH PE3YNbLTAaTOM WX OBMXEHUS BOKPYr COJHLA.
Mory4m rpaBuUTaALMOHHBIM CUaM, OENCTBYIOLLMM B HanpaeBfieHUM 00beanHEHNS n
MHTerpauun, B [anaktnke nNpOTUBOCTOAT pPa3fiMyHble CUMbl OTTANKMBAHUA -

* )XKMpPHBbIM WPUPTOM BbliAENEHbI HOBbIE MOHATUSA, KOTOPbIE HEOOXOAMMO YCBOUTbL. 3HAHNE ITUX MOHATUI
Oy[eT NpoBepsATbLCS NPU TECTUPOBAHUN.

CoBpEMEHHbIN MyMaHUTaPHbIR YHuBepcuteT
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LLEHTPOOEXHbIE CUJIbl, BO3HMKAIOLLME NPU BpaLEeHN HEOECHbIX Ten BOKPYr LEeHTpa
FanakTnku, MarHUTHbIE MO, YCKOPSIOLWME MPOTOHbLI M aTOMHbIE S4pa 1 TEM CaMbiM
BbITANKMBAIOLLME UX N3 HALLIer 3BE3QHOW CUCTEMbI U T.4. NogaepXxaHne LenoCcTHOCTU
B HEOpraHM4Yeckoi Npupoae cunamu B3anMOOencTBMA U OTTaskmBaHus obecnedn-
BaeT NMPOLECC ABMXKEHUS, Pa3BUTUS HEOPIraHNYECKMX CUCTEM, INLLIAET UX COCTOSHUSA
abConMOTHOrO NOKOY, 3aCTaBnseT MeHATbCs. bnarogaps aToMy paBHOBECUE CUCTEM
npnobpeTaeT BPEMEHHbIN xapakTep, NMPOTMBOOOPCTBO XE& CUJ1 OTTaNIKMBAHUSA U
MPUTSKEHNS UMEET MOCTOSIHHO AEUCTBYIOLIMIA XapakTep U BbICTYNaeT MCTOYHMKOM
VX pasBuUTUS K npeobpasoBaHns, XU3HKU U cMepTu. Baanmopenctene atux cun
Nno3BOJISeT FOBOPUTb O Mosie Kak cybcTaHuMM onpepenieHHoro poaa, T.e.
0OBEKTUBHOWN peanbHOCTU CO CTOPOHbI €ro BHYTPEHHEro €OWHCTBA, CMNOCOBHOro K
OTHOCUTENbHO CaMOCTOSTE/IbBHOMY M YCTOMYMBOMY CYLLECTBOBAHMUIO.

AnemMeHTapHas 4acTuua - 3TO He TOJIbKO KBAHT MOJIs, HO U TO, YTO NIEXUT B
OCHOBE KayeCTBEHHO WMHOW CUCTEMbI - BeliecTBa. BewecTBO - 4ypesBblyariHO
cnoxHas, rnyboko guddepeHuMpoBaHHas M OOHOBPEMEHHO MHTErpupoBaHHas,
MHOroypoBHeBas cuctema. OHO gaBngeT coboin cneunduryeckuin Bua, Mmatepuu,
NpeacTaBnsioWNi COBOKYMNHOCTb AUCKPETHLIX 06pa3oBaHuii, o6nagalowmx Maccom
nokos (aTombl, MONEKY/bl U TO, 4TO M3 HUX MOCTPOEHO). Ecnn anemeHTapHas
yacTuua BbICTYMNaEeT U Kak 3aBepLuatoLias popma CcyL,ecTBoBaHUA GU3NYECKOro nong,
M KaK 3N1eMeHT KayeCTBEHHO WHOI BeLeCTBEHHOM cuUCTeMbl, TO OBe u 6onee
B3aMMOAENCTBYIOLLNE SNEMEHTApHbIE YacTuLbl NPeacTaBnsaioT cobo cUcTeMmy,
KOTOpasi MOXeT OblTb Ha3BaHa Mesibyaille YyacTuLlel BewecTsa.

B3aumopeicTeBne npoToHa 1 anekTpoHa obpasdyeT NpoCTenLLIni aTOM Nerkoro
BOAOPOAA, BHYTPEHHE OMHAMMYHYKD CUCTEMY, SNIEMEHTbI KOTOPOM - 3JIEMEHTAPHbIE
4YacTuLbl - NOAYMHEHbI LLeSIOMY U OTJINYHbI OT CBOWCTB OTAE/NbHO B3STbIX CBOOOAHBLIX
yacTuy,. Mx B3aMMOCBS3M B aTOMe MOOYMHEHbI YyXe OPYrM 3akOHam CTPYKTYpPbI,
bYHKUMOHNPOBAHUA U pa3BuTMa. ATOM KakK CMCTEMA MOABEPXEH MOCTOSHHOMY
n3MeHeHunto, pas3sutuo. OHa yCNOXHSAETCSa Mo CBOEMY COCTaBYy, BHYTPEHHEMY
CTPOEHUNIO, BbIMOMHAEMbIM (YHKLMAM, KA4eCTBEHHbLIM XapakTepuctukam. B
npoLiecce CBOEro B3aMMOAENCTBUS YacTuLbl 00pasyioT XUMMUYECKUEe BJIEMEHTbI
M 3HauUNTENbHO GoNee CNoXHble XUMUYecKue coemuHeHus. Monekynbl, KpucTan-
Jibl, NOHbI, PaauKasbl - 3TO BCE pas/iMyHble CUCTEMbl, 06pa3oBaHHbIE B3aUMOOENCT-
BMEM aTOMOB. DTN CUCTEMbI, BCTynas B pa3fIMYHOro poaa peakumu, GopMupyioT
pas3nuyHble BelecTBa. Baanmogencteme atToMoB OOAHOro tuna obpasyeTt
XUMUYECKUA 31eMEeHT. “VI3 XMMUYECKMX BNEMEHTOB CraralTcs MUHepanbl, U3
MUWHEpanoB - Nopoabl, U3 Nnopoa - reonornyeckme popmaumn, n3 reosiorm4eckmnx
dopmauni - psabl opmaumin, N3 KOMNAEKCOB popmaumin - reocdepsbl, n3 reochep
- nnaHeta 3emna”.!

Kaxpas nopcuctema, cnarailowas 3emMsio, B CBOKO O4Yepelb O4YEeHb CIIOXHa B
CTPYKTYPHOM OTHOLLEeHMN. Ee reocdepa npencrasneHa marHmtocdepon, atmocde-
poi, ruagpocdepont, nutocdepoit, MaHTnen n aapom 3emnun. Jllobas U3 HUX MOXET
ObITb PACCMOTPEHA KaK OTHOCUTEJNIbBHO CaMOCTOSITE/IbHOE LIENIOCTHOE 0bpa3oBaHue.
Tak, pas3nnyHble reocnuctemMbl obpasyloT 6uocdepy, nutocdepy, rugpocdepy,
atmocdepy.

Ho 3emna aBngeTcs He TONbKO caMOCTOATENbHOM cucTtemon. Kak ogHa u3
MJaHET OHa COCTABMSAET 3/IEMEHT COSIHEYHOW CUCTEMBI. [TocneaHas BXoouT B Takylo
rpaHOnoO3HYI0 KOCMWUYECKYID cucTemy, Kak [anaktuka. Baammopgencreytowme
ManakTnky 06Pa3yoT CUCTEMbI ranakTuk 1 T.4. MpuHUMN opraHM3auym MHOXECTB B
€JVHCTBO OCTaeTCs OOHMM N TeM Xe. He MeHsieTcs OH 1 Npu nepexoae K cuctemam
XMBOW MPUPOAbI.

' KynbiHgbiwes B.A., Kyyaii B.K. YHacnenoBaHHOCTb: KayeCTBEHHad U KONMYECTBEHHasa oueHka //
CucTteMHble uccnegoBaHusa B reonorun. Bnagusoctok, 1979. C. 12-13.
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[Mone n BewecTBO Kak CUCTEMblI HAaxXoOATCA B 3aBUCUMOCTU OT BHELUHUX
ycnosuin. Benuka ponb Takmx ¢akTOpOB BHELWHEWN Cpedbl, Kak Temnepatypa,
naBneHne, BNaXHOCTb, MNIOTHOCTb U T.4. Jonroe Bpemst cYMTanochk, YTO COCTOSHUE
aTOMHOro a4pa paavoakTUBHOIO 3JIEMEHTa, B TOM 4YUCE Nepuon nosypacnana,
NAOTHOCTbIO ONPEenenseTcs BHYTPEHHMMMU YCIOBUSMU N OT BHELWHUX $HakTOpPOB HEe
3aBUCUT. B HacTosLLee BpeMs 3Ta 3aBUCUMOCTb He Bbl3biBAET COMHEHMs. [Joka3aHo,
4YTO NEPMOA Nonypacnaga 3aBUCUT OT TEMMNEepPATypbl 1 AaABNEHUS BO BHELLHEN cpene,
a TakkKe OT XMMWUYECKOro COCTOSIHUS BHELUHEN 3N1eKTPOHHOM 060n04kn atoma. B
4aCTHOCTW, NOA, BO3OENCTBMEM [OABNEHUSA MPOUCXOAUT U3MEHEHNE OKPYXKAIOLLLETO
A4P0 CWUAOBOro MNoOJs, 4TO, B CBOK 04Yepenb, CKa3blBaeTCAd Ha MHTEHCUBHOCTMU
pagnoakTMBHOIO pacnaja.

TemnepaTypHble YCNOoBUS MMeloT 6osblloe 3HayYeHne B (PYHKLMOHUPOBaAHUA
PUBNYECKUX U XUMUYECKU LIENOCTHbIX BELLECTBEHHbLIX CUCTEM. XMMUYECKOe
COeMHEHME KakK LLeNnocTHoe 06pa3oBaHe MOXET BO3HUKHYTb U CYLLECTBOBATb XOTS
M B OTHOCUTENbHO 6GOJMbLIOM, HO CTPOro OnpeneneHHOM UHTepBase TemnepaTyp.
OHO He MOXxeT 06pal3oBaTbCd Kak MPU HU3KUX TemnepaTtypax, 6am3kmnx K
abCoONOTHOMY HYJIO, Tak U MPU OYeHb BbICOKMX, MPUCYLLMX HeapamM MHOMUX
HebecHbIXx cBeTun. Mpu HU3KKUX TemnepaTypax XMMMUYECKOe OBUXEHME, PaBHO Kak
1 TenjioBoe, 3aMupaeT, a MNpu BbICOKUX XMMUYEckne coeamHeHus Boobuie He
obpasytotcs. MNpu TemnepaType B HECKOJIbKO ThICAY rPagycoB MOJIEKYSbl U aTOMbI
pacnagatTcs Ha 9NEeKTPOHbl M MOHbI, @ KOraa OHa MOBbILLAETCH A0 MUIIMOHOB
rpagycoB, aTOMHblE f4pa pacnajaloTCcs Ha 3IEMEHTAPHbIE YaCTULbI.

CnepoBaTenbHO, HeopraHmyeckas npupona - CUCTeEMHA MO CBOEW CyTU.
LlenocTtHble o6pa3oBaHus 9BASIOT coOOM 1M none, n BewecTBo. Kaxamoe mM3 Hux
MOXeT ObITb PACCMOTPEHO Kak caMocTosiTeslbHas cuctemMa. Ho B TO e Bpemsl, kak
TO, TaKk U OPYroe CrOXHbl MO CBOeN CTPyKType. JIIoOOoM U3 X CTPYKTYPHbLIX KOMIMO-
HEHTOB BMOJIHE MOXeT OblTb NpeacTaBfeH B Buae 0060COBSEHHON CUCTEMHOWN Le-
nocTtHocTu. MNMone n BelwecTBo 06pa3yloT CUCTEMHYIO CTPYKTYPY HeopraHu4ieckom
npupoAbl.

Ewe 6onee cnoxHoopraHM30BaHHbIMK CUCTEMaMN SBASIIOTCA CUCTEMbI XUBOW
npupoapl. BaxHo onpenenntbCa ¢ TEM, HYTO OTHOCUTCS K XUBbLIM UIN HEXUBBLIM
LLesIoCTHbIM 00pa30BaHMsaM, YCTAHOBUTbL FpaHuLy MexXxay HUMU. OTO AOCTAaTOYHO
CNnoXxHas Hay4Has 3agada. OOblYHO OHA UCXOAUT U3 TOrO, YTO, ECNIN 3NIEMEHTAPHbIE
YacTuLbl ABNSIIOTCA UCXOOHbIM KOMIMOHEHTOM 0OpasoBaHusa MOns U BeLlecTsa, TO
opraHuyeckme MoNeKkynbl U UX B3aUMOLENCTBME CTAHOBUTCH MCTOYHUKOM
06pa3oBaHNSA XUBbIX CUCTEM.

Monekynbl OpraHn4eckux BELWECTB YPE3BbIYAMHO CNOXHbI MO CBOEMY
BHYTPEHHEMY YCTPOMCTBY. Hanpumep, Mmonekyna 6enka, sBASOLWErocs OCHOBOM
XXN3HW, COAEPXMUT ThbiICAYM aTOMOB. B HeopraHM4YecKkor NpupOLE TakmMX CIIOXHbIX
MOJIeKYslT BCTPETUTb HENb34. NpeanonoXnTenbHO YCAOXHEHME CUCTEMbI UMEEeT
CBOW npeaen, nocne KOTOpPoro TePA0T CUMY AaHHble CUCTEMOOOpasyoLme hakTopbl
n cBaA3n. CumtaeTcs, Y4TO TakuMm NPenenom Afns OpraHn4yeckux MOJSIEKYN SBASETCS
mMonekyna u3 5 MUIIMOHOB aTOMOB, M3BECTHAs Kak BUPYC TabayHO MO3auKu.

OpgHako cneoyeT 3aMeTUTb, 4TO caMu No cebe, B3ATble B OTAENIbHOCTHU,
opraHuyeckme MoseKysbl He SBNSOT cobol XnBo cuctembl. OHU CYLLECTBYIOT B
BUOE ee CTPYKTYPHbIX KOMMOHEHTOB, MCTOYHUKOB, cybcTpaTa, KOTOpbIN 0bpasyeTt
3Ty CUCTEMY TOJIbKO B MPOLLECCE CBOEro B3aMMOAENCTBUS. DTU LENOCTHbIE
oOpas3oBaHua ABNAOTCA pe3ynbTaToM OuoreHesa, T.e. NpeacTaBnaoT coboi
cucTteMHoe o06pasoBaHMe OPraHNYecKUX COEANHEHWIA XUBbIX OPraHnu3mMoB. XOTS C
TOYKN 3PEHUS UCTOPUKO-3BOJIOLLMOHHbBIX NMPOLLECCOB UX MOSIBNEHME CBSA3bIBAIOT C
pPasBUTUEM HeEOpPraHm4yeckor npuponbl. XvBble 0O0LEKTbI OTIMHAOTCH OT HEXUBbLIX
0O6MeHOM BeLLeCcTB, pa3apaxXMMOCTbio, CIOCOOHOCTbIO K Pa3MHOXEHWUIO, POCTY,
aKTUBHOW perynaumen cBoero coctaBa M QYHKUMUN, K pa3nnyHbiM dopmam
OBVXEHUS, NPUCnocobsgemMocTblo K cpeae v T.4. Y.JapBuH B kHUre “lMpouncxoxae-
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HVEe BMOOB” Tak ONpeaensis OCHOBHbIE 32KOHbI, Niexaliye B OCHOBE BO3HUKHOBEHUS
BCEX POPM XU3HM: “DTM 3aKOHbI B CAMOM LLUMPOKOM cMbicne - PocT n Bocnpoms-
BeneHune, HacneacTtBeHHOCTb, MOYTUM HEOOXOAVMO BbITEKAKOLWAA U3 BOCMPOU3BE-
neHnsa, N3amMeH4YnBOCTb, 3aBMUCALLAS OT MNPAMOro UM KOCBEHHOro AENCTBUS
XKWU3HEHHbIX YCNOBU U OT YNPaXHEHUs UM He ynpaxHeHus, Mporpeccus pasmHo-
XEHUsl, CTONb BbiCOKad, YTO OHa BedeT K bopbbe 3a Xu3Hb U ee NOCNeAcTBUIO -
EctectBeHHOMy OT60pY ...”."

B uenom xe ona XnBOro xapakrepHa CnocoBHOCTb aCCUMUINPOBATL MOY4EH-
Hble N3BHE BELLECTBA, T.€. NepecTpamBath 1x, ynonobnss cobCTBEHHbIM MaTepuarib-
HbIM pecypcam U CTPyKTypam, M 3a CYET 9TOr0 MHOrokpaTHO BOCMPOW3BOAUTL WX,
T.e. penpoayumpoBaTb. Papg ydyeHbix yTBEpXAaloT, 4TO dyHAAMEHTANbHbIM
CBOWCTBaM XMBOro SIBNSETCSA BOcnpoun3BeneHne cebe nogoOHbIX, KOTOPOE HbIHE
nosyyaeT MHTepnpeTauuio B TEPMUHAX XMMUYECKUX NOHATUIA. Ewle opHa ocobeH-
HOCTb XMBOrO 3aK/o4aeTCss B OFPOMHOM MHOroo6pasun CBOWMCTB, NprobpeTaemMbIx
CTPYKTYpaMu XUBbIX OpraHnM3moB. ITO elle pa3 NoaTBEpPXAaeT, 4YTO XMBOW
aBnaeTca He otaenbHaa monekyna JHK (oe3okcmpuboHyknenHoBas kucnota), 6enka
nnn PHK (pnboHyknemHoBasi kMcnoTa), C NOMOLLbIO KOTOPbIX OCYLLLECTBASETCS
KOOMPOBAHME MPU3HAKOB OpraHn3ma, a Ux CUCTeEMA B LLESIOM.

Peannszayna mHoroob6pasHoin nHdopmMaumm o CBOKCTBAxX OpraHmama
OCYLLECTBSIETCS NYyTEM CUHTE3a COracHO reHeTUY4eCcKOMyY KOAY pasnnyHbIX Oenkos,
KOTOpble B CWJly CBOEro pasHoobpasnst U CTPYKTYPHOW MnacTU4HOCTM 0OycnaBnuv-
BalOT PasBUTME Pa3NNYHbIX GUINYECKUX N XUMUYECKUX MPUCMOCOONEHUIA XUBbIX
opraHn3amMoB. Ha aTom ¢yHaameHTe B NpouLecCe 3BOJIOLUM BO3HUKIN Hemnpe-
B30MAEHHbIE MO CBOEMY COBEPLLEHCTBY ynpasnsiowme cuctemol. CnegoBartesnbHO,
XN3Hb XapaKTepusyeTCcs BbICOKOYMOPAOOYEHHbBIMU CTPYKTypaMu, KOTopble
COCTaBNSIIOT XUBYIO CUCTEMY, CMOCOOHYIO K CaMOBOCMNPOU3BEAEHMIO.

KuvBble CUCTEeMbl Ka4eCTBEHHO MPEBOCXOAAT HEXMBblIE B OTHOLUEHUUM MHOro-
06pa3susa 1 CIOXHOCTU XUMNYECKNX KOMIMOHEHTOB, a TaKXe AVHAMUKN MPOTEKAOLLMX
npoueccoB. OHWM xapakTepuayloTcs ropa3no 60MbLUVMM YPOBHEM YNOPSA0HEHHOCTHU
CTPYKTYP U OYHKUMIA B NPOCTPAHCTBE U BpeMeHW. He cnyyainHo, Hanpumep, roBopsaT
O MPOCTpPaHCTBEHHbIx cuctemax. XuBble CUCTEMb OOMEHMBAOTCH C
OKpY>XaloWen cpenon aHepruen, BewecTtsBOM N nHdopmaunen, T1.e. 9BastoTCS
OTKPbITbIMU CcUCTEMaMU. [py 3TOM B OTAMYME OT HEXMBBLIX CUCTEM, UM MPUCYLLE
CTpeMseHre K yNnopsaoHeHnio, K CO34aHMI0 Nopsaka U3 xaoca (T.e. NpOTUBOOENCT-
BME BO3pacTaHuio aHTponun). OQHAKO CHMXKEHUE SHTPOMUM B MUPE XUBbLIX CUCTEM
BO3MOXHO JIMLLb 32 CYET €€ YBeNMYEHUs B OKPYXaloLlen cpeae.

CyliecTBYIOT pasfiMyHble BUAbI XWUBbIX cucteM. OHU BbIZENSIOTCHA MO
pasnnyHbIM OCHOBAHUSM. Tak, U3BECTHbIN OTeYeCTBEHHbIN cuctemonor A.H. ABepbsi-
HOB OCHOBHBLIMW CUCTEMaMW XWBOro, 00pasylWMN pas3nnyHblie YPOBHU
opraHusaummn, npuaHaert:

a) BUPYCbI-CUCTEMbI, COCTOSLLME B OCHOBHOM M3 ABYX B3aMMOAENCTBYIOLLMX
KOMMOHEHTOB: MOJIEKYJT HYKIIEMHOBOM KMUCNOTbI 1 Monekyn Oenka;

0) KJIeTKU-CUCTEeMbI, COCTOsLIME N3 aapa UMTonnasmbl 1 000I04KM;
B) MHOrOKJ/IETOYHbl€ CUCTEMBbI, T.€. OPraHn3Mbl, NONYNALUNN OLHOKIIETOYHBbIX;
r) BUAbI NONYASUUA - CUCTEMbI OPraHM3MOB OOHOr0 TUMAa;

) GUOLEHO3bl - CUCTEMbI, 0ObeAVHSIOLME OPraHNU3Mbl Pa3fINYHbIX BUIOB;

e) 6uoreoueHo3 - cuctema, o6beguHsaoLLAs OpraHU3Mbl MOBEPXHOCTU 3eMIIN;

X) 6uoccdepa - cuctema XmBon mMatepum Ha 3emne.?

AMepUKaHCKUI yyeHbiii Munnep B OOLLEN TEOPUN XUBbIX CUCTEM OMepupyeT
CEMbIO YPOBHAMU, K KOTOPbIM OTHOCUT: KNETKYy, OpraH, opraHusam, rpynny,
opraHus3auuio, o6LLEeCTBO, MeXHauuoHasnbHble cuctembl. Cuctema Kaxnoro

' OapsuH Y. MNpovicxoxaeHve Buaos. M., 1939. T. 3. C. 666.
2 CMm.: ABepbsiHoB A.H. CuctemHoe nosHaHve mupa. M., 1985.
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YPOBHS BK/IOYAEeT B CeOS KOMMOHEHTbI HMXENEeXallero YPOBHA M OHU, KaK U BO
BCEX MPaBWIbHO OPraHM30BaHHbIX MEPAPXUaX, CaMu ABAFIOTCS KOMMOHEeHTaMm
cucTtem 0osee BbICOKOrO ypoBHS. OpraHvM3mbl, HanpuMep, COCTOSIT U3 OpPraHoB, U
B CBOIO 0o4epeab cnyxXat KOMNoHeHTamu ansa rpynn. CylwecTByoT 1 Apyrme nooxoabl
K BblOENIEHUIO YPOBHS XMBbIX CUCTEM. TeM camMblM NULLb NOAYEPKUBAETCH UX
MHoroo6pasue.

B koHuenuun Mwunnepa 3acnyxuBaioT 0ocob60ro BHMMaHUS ero B3rnsiabl Ha
XU3HEHHble npouecchbl cuctem. OH BbiOENseT OeBATHaAuUATb TakMx MPOLECCOB,
KOTOpblEe CBEAEHbI B cneaylwue Tpy nogcuctemel. [lepBoe - 9T0 NMOACUCTEMBI,
nepepabartbiBalolWe Kak MaTepuanbHO-3HEPTreTU4eckylo cybcTaHuMIO, Tak ”
MHpopmaumnio. K HUM OTHOCATCH NMOBTOPUTENbL U OrpaHn4nTens. BTtopoe - 3710
noacucTeMbl, nepepabaTtbiBaloliMe NMWb MaTepuasnbHO-3HEPreTUYeCcKyto
cybcTtaHumio. OHu Bknw4akwT B cebsa: nornotuTenb, pacnpenennTtensb,
npeobpa3oBaTeNib, reHepPaTop, HAKOMUTESNb BELWLECTBA WU 3HEPrumn, 3XEKTop,
ABuraTtenb, BCNOMOraTefibHble U pe3epBuUpyloWwme CUCTeMbl. TpeTbe - 3TO
noacucTemsl, nepepadaTtbiBalolme TOMbLKO NUb MHGOopMaumio. OHM COCTOAT n3
BXOJHOrO M BHYTpeHHero npeobpas3oBartens, kaHana u cetu, gewndpartopa,
pacno3HaBartens, naMmaTtu, 65oka NPUHATUS PELLEHUA, KOAMPYIOLLEro yCTPOMCTBa,
BbIXOZHOrO npeobpasoBarerns.

Takas knaccudukauns NoACUCTEMbI XUBbIX CUCTEM WUCNONb3YET MOHATUA
TEPMOANHAMUKN, TEOPUN MHPOPMALIMA, KNOEPHETUKM U CUCTEMOTEXHUKN, @ Takxke
KaCCUYEeCKNE MOHATUS, COOTBETCTBYIOLLME KaXAOMY YPOBHIO MEPaAPXUN XUBbIX
cucteM. Ee uenbio aBnsgeTcs onmMcaHue XUBbIX CTPYKTYP U MPOLLECCOB B TEPMUHAX
BXO4A WM BbIXOAA MOTOKOB 4Yepe3 CUCTEMY, YCTAaHABNMBAIOLWUXCSA COCTOAHUNA ”
oOpaTHbIX cBadeil. OHa no3BonseT caenatb Oonee NMOHATHbBIMU OTAENbHblE daKThbl,
06beaVHUTb NX B HEKOTOPYIO TEOPETMYECKYO CUCTEMY, OCYLLECTBUTL SMMMPUYECKYIO
NPoBEPKY rvnoTe3. 31a MoAenb 0OCOOEHHO YCMELLIHO NPUMEHSNAch NpuU NCCNefoBa-
HUM CUCTEM YPOBHS rOPOACKUX COOOLLECTB.

CnepoBatenbHO, CNpPaBenAvMBO YTBEPXAEHME O TOM, YTO XMBas npupoaa,
Tak Xe, Kak U HexwvBasl, NpeacTaBnseT cobol CUCTEMY CUCTEM, MPUYEM OHa OaeT
YOVBUTENbHbIE MPUMEPbl pasHo06pas3uns LenoCTHbiXx 0O0pa3oBaHUi, KOTOPbIE
HEpPeaKo oKasbiBalTCA 0O0beAVWHEHWEM 3JIEMEHTOB Pa3/IMYHbIX YPOBHEN. B
rnob6anbHOM MNjaHe TakoBOM ABNSAETCA 9KOCUcCTeMa, npencrtapngioulas cobon
€[VHbIA NPUPOLHbLIA KOMMIEKC, 00Pa30BaHHbIM XMBbLIMU OpPraHM3Mamu 1 Cpenown
nx 0BUTaHUS, B KOTOPOM XMBbIE U KOCTHbIE KOMMOHEHTbI CBA3aHbl Mexay cobom
oOMeHOM BeLLeCTB U 3Hepruein. B yacTHOM cnyyae Kk cuctemam nogo6HOro pona
MoxeT OblTb OTHeceH naHawadT. OH BKIOYaeT B cebs:

- abnoTnyeckme reocucTemMsl (3emMHasi kopa c¢ penbedamu, atmocdepa,
rmgpocodepa n kKpruocoepa);

- reocmcTemMa NoYBEHHON cdepbl;

- BnoTmyeckme reocucTemsl, obpasywoume duochepy;

- COuManbHO-3KOHOMMYECKNE TEOCUCTEMBI, BO3HMKAKOWME B pe3ynbTaTte
06LLEeCTBEHHO-NCTOPMYECKON OeATEeNbHOCTU YenoBeka.

Bce aTu cuctembl CBsi3aHbl Mexay coboil 1 BO3AENCTBYIOT OPYr Ha Apyra,
00pasys erHyI0 caMoperynmpyemyio cuctemy. MIameHeHmne niobor CoCTaBHOM YacTun
nanawadTa BeAeT B KOHEYHOM CHeTe K UBMEHEHMIO B LiefloM. BmecTe ¢ TeM kaxaas
CUCTEMA XMBOW NPUPOAbIl, SIBAASCb €€ 3JIEMEHTOM U ONPEAEnssch €10, B TO Xe
BPEMS MMeeT AOCTaTO4YHYI0 CaMOCTOSITENIbHOCTb, YTOObI BbIATU HA APYro/i YPOBEHb
opraHn3daumm. Takor Noaxon yCTpaHaeT MHOMME NPOTUBOPEUMS peayKuuoHanm3ma
(y4yeHuns, cornacHo KOTOpoMy BCe Bbicline GOpPMbl PeanbHOCTM MOTyT ObiTb
NMONIHOCTbIO OOBbSACHEHbI HA OCHOBE 3aKOHOMEPHOCTEN, CBOMCTBEHHbIX HU3LLIUM
dopmam) B nccnenoBaHum XxXmebix cuctem. OH mckno4aeT BO3MOXHOCTb
0OBbACHEHUS CTPYKTYPbI, GYHKLMIA U PA3BUTUS CUCTEM BbICLLErO NOPSAKA HA OCHOBE
3aKOHOMEPHOCTEN, CBONCTBEHHbBIX CUCTEMAM HU3LIErO YPOBHS.
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Takum 06pa3oM, CUCTEMHOCTb XWUBOW U HEXWBOW NPUPOAbI HE MOANEXUT
COMHEHMI0. HO X1Bble N HEXMBbIE CUCTEMbI, B3ATble B UX B3aMMOAENCTBUN U BO
BCEW COBOKYMHOCTM B3aMMOCBA3EN, COCTaBNAOT HOBYIO OFPOMHYI0 cuctemy. OHa
oTobpaxaeT o6LLyl0 KapTMHY MUpa B €ro eamMHCTBe, MPOTUBOPEUYMBOCTM U CIIOX-
HOCcTU. B HemMm Bce oOkasblBaeTCA MPOYHO CBSA3aHHbIM ApPYr ¢ Apyrom. Xueble
CUCTEMBI, K MPUMEpY, He B COCTOSIHUW CYLLIECTBOBaTb BHE HEOpPraHn4Yecknx obpaso-
BaHWi. Pe3ynbTaToM pasBUTUS XUBbLIX CUCTEM SIBUIOCH MOSB/IEHNE OOLLECTBEHHbIX
cuctem. OHN KOPEHHbIM 00Pa30M OT/INYHBLI OT APYrUX TUMOB U BUOOB CJIOXHOOpPra-
HMW30BaHHbIX 00pa3oBaHuii. MIx oTAnuMTENbHAA YepTa, Kak yXe OTMe4yanocCb B
npenplayLllen loHUTe, 3a5oXeHa B COLMaNbHOCTU CUCTEMbl. XOTS OHM OTHOCATCSH
K XXWMBbIM, HO HE MOTYT ObITb 0ObACHEHbI C MO3ULMI NPOCTOro NepeHeceHns 3aKkoHOB
CTPYKTYpPbI, GYHKLMOHNPOBAHMS 1 Pa3BUTUS XXUBOTHOMO MMPa Ha MUP YEI0BEYECKNIA.
HekoTopble U3 aTUX cuctem 1 ByayT NPeaMETOM Hallero pasroBopa B CleayloLem
pasgerne.

1.2. O6GwWecTBO, JIMMHOCTb U MbILWJIEHUE KaK cucTtema

O,EI,HOI7I 13 Hanmbonee CNOXHbIX U YHUKAJIbHbIX CUCTEM 4BNAETCA 4YerqioBe4yec-
Koe o0wecTBo kak 060cobsieHHas OT NpupoAdbl H4acTb OOBLEKTMBHOW peasibHOCTH,
npencrtaensowas cobon passuBaloLmecs GOpMbl XUIHELEATENbHOCTU NIOOEN.
WMHTYWTUBHO COBPEMEHHbI YENOBEK BMOJSIHE CMOCOOEH OTNMYUTL MUP OOLLECTBEH-
HbIA OT Mupa npupoabl. OgHaKo MX Hay4HO 0OOCHOBAHHOE pasfefieHne faneko He
TaK MPOCTO. OHeBVIJJ,HO 4YTO pas3nunyiuda NOBbIX TUMOB CUCTEMHbIX 0OBEKTOB
onpenenalTcs NnyTeM COMOCTaB/IEHUS UX CYLLECTBEHHbIX CBOWCTB, KOTOPblIE OHU
nposiBNSAT BO B3anmopnelicteum. CylLleCTBEHHblE CBOMCTBA 0ObekTa - 9TO Takue
€ro npun3Haku, KoTopblie He NPOCTO OT/INYAaKOT OOHO ABAeHune OT Apyroro, HO aenakrT
€ero Tem, 4Tto OHO eCTb, onpenendoT ero Ka4eCTBeHHy0 CaMOBbIOENAEMOCTb. KakoBbl
X€e 3TU CBOWCTBA, KOTOPbIE BbIAENSAIOT 0OLWECTBO cpean Apyrux oO6bekToB u”
No3BOJISIOT NPEeACTaBUTb ero B BUOE CUCTEMbI?

MepBblM CyLLECTBEHHbIM CBOMCTBOM OOLLECTBA KakK COUMaANbHOW CUCTEMBbI
ABIAETCH uenecooﬁpasﬂoch ero BO3HUMKHOBEHUA U uesnieHanpaB/ieHHOCTb
co3paHua. ANbTEPHATUBOM eMy BbICTYNAOT NPUPOAHbIE SBAEHUS, 3apoXaatoLmecs
CMOHTAaHHO, pa3BumBawwWmMecsd nNo 3akKOHaM, BbISBBAHHbIM K XWU3HU J:I,el7ICTBI/IeM
€CTeCTBEHHbIX cuil. B oTinune oT HMX 0BLLLECTBO, ero BO3HUKHOBEHME N pa3BUTUE,
00yCNOBNEHO LeNnecoobpasHoN 1 LeneHanpaB/ieHHON OeATeNbHOCTbIO YesoBeka
Ha OCHOBE Tex Lenen, KOTopble MPecnenyoT OTAeNbHbIE MHOMBUObI U COUMasbHbIE
ob6uHOCTU. Ero ¢pyHKUMOHMPOBAHME NOAYMHEHO 3akoHaM LenecoobpasHocTn. OHO
o0ycrnoBneHo Takum o6pasom, 4ToObl obecrneuynTb peanu3aumio coumanbHbIX
noTpebHOCTEl N NHTEepPecoB CyObLEKTOB.

BTOprM MPN3HAKOM 4BNdeTcd TO, 4YTO OGLLI,ECTBO, Kak N BCAKad UHa4d
couuanbHaa cuctemMa, - 9T0 caMoopraHu3yloweecsa 1 camMmoperyampyemoe
o6pasoBaHue. O6bLEKTHI NPUPOAbI MOAAEPXKNBAIOT CBOIO BHYTPEHHIOI OpraHmu3a-
LMIO, CBA3N M CTPOEHME 3a CYET nopsnka, YCTAHOBJEHHOrO €CTECTBEHHbIMU
ycnosusmn. ameHeHns 1 nepexonbl B ApPYrve COCTOsSHUS 0ObekTOB Mpupoabl
NMPONCXoadaT He B CUJy UX cobCTBEHHOro XenaHud, a, B NepBylo ovyepenb, nona
BOB,D,eVICTBVIeM BHELWHUX NPUYNH N MCTOYHUKOB. XoTsa cnenyet 3aMeTUTb, 4TO 0S4
HEKOTOPbIX XMBbIX CYLLECTB HEe 4Yy>XAbl OTAEJIbHble 3/1IEMEeHTbl CaMOoOopraHmn3aumm mn
camoperynmpoBaHus. Tak, HEKOTOpbIE XMBOTHble 0Opa3yloT cTaga, NTUubl - cTau.
OHM MOryT UMeTb CBOMX BOXAaKOB, KOTOPbLIE B ONPeAeseHHOM CMbIC/e PEeryavmpyoT
CBSAA3M N OTHOLUEHUS B CTade, ctae u3Hytpu. Ho obGpal3oBaHve aTux rpynn u ux
BHYTPEHHEE PEryIMPOBAHME OCHOBAHO HA >XXMBOTHbIX MHCTUHKTax. MyHOaMEHTOM
Xe caMoopraHMsaumn U camMoperynmpoBaHus obLLecTBa SBNSETCS CO3HaTesibHasq
AedaTeNIbHOCTb 4YeJsioBekKa. XnBotHoE Bcerga octaeTcda nog4nHeHHbIM npupoae,
3aBUCUMbIM OT BHELUHUX OOCTOATENIbCTB B 3HAYMTENbHO OONbLUEl CTEMNEHU, YeM
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yenoek. YenoBeyeckoe 06LLECTBO NO MeEPe CBOEro pa3BuTug Bce 60nee NoayYNHAET
cebe npupony. OHO perynupyeTcs 3a CYET BHYTPEHHUX PECYPCOB U UCTOYHMKOB.
OHO co3HaTeNlbHO CO34aeT OpraHbl U UHCTUHKTLI, HEOOXoaUMbIe O COOCTBEHHOIO
ynpaeneHus. PasdymeeTtcs, peyub He WUAET O MOJSHOW He3aBMCUMOCTU OobLLecTBa OT
BHELLHMX PakTOpPOB 1 yCnoBuin. Ho BHyTpeHee perynnposaHne 1 opraHn3aumoHHble
dakTopbl B obuiecTtBe MmelT npeobnapgawuiee 3HadyeHme. Pe3ynbTatom
CaMOpErynMpoBaHNsa U CamMoopraHmsaLmm CTaHOBUTCS Bce Gosblluee NoavyvHEHne
npupoapl nHtepecam obuiectsa. Camoperynauus n camoopraHmaauuns coumanbHON
cUCcTeMbl NpupalT uenecoobpasHbll KU LeNneHanpaB/ieHHbI XapakTep ee
BUOOM3MEHEHUAM 1 nNpeobpasoBaHuam. lMepexoabl OT 04HOW O6OLLECTBEHHOM
CUCTEMbI K APYroi 006yCnoBfeHbl HE MPUPOAHLIMU CUIAMU, @ BHYTPEHHUMMU
WMCTOYHMKAMWN CaMOPErynaumm n camoopraHn3aummn.

TpeTba oTAnuuTENbHAA YepTa obLecTBa, NO3BONSAOLWAA OTAENUTbL €ro oT
Opyrux KnaccoB CUCTEM, CBfA3aHa CO crneumdunkor mMexaHn3aMa camMoCOXpaHeHus!
N caMmopa3BUTUA. DTU CBOWNCTBA He MPUCYLLM ONS SBNEHWUIA U NPOLECCOB
HeopraHM4eckon Npmpoasl. MOXHO roBOpUTL O COXPAHEHUN U PA3BUTUN UX CBOMUCTB,
HO TONbKO 6e3 npuctaBkM “camo”. OTO OOBSACHSETCS TEM, YTO OHW COXPaHSATCS
He B pedysbTate COOCTBEHHOIM OEeATeNbHOCTW, a B CUY MPUPOLHON 33a4aHHOCTU.
Mx conpoTuBNSeMOCTb U U3MEHYMBOCTb OOYCNOBMIEHbI HE CO3L4aHHBLIMU OJ1 3TUX
uenen opraHamu, a €CTECTBEHHbIMU, HE 3aBUCALLUMWU OT HUX NPUYUHAMU U
obcToaTenbcTeamn. Mo gpyromy oO6CTOUT OeN0 B YenoBe4YeckoM obLlecTBe. 34ech
npassLasa aamMTa co3HaTeNbHO CTPEMUTCS K COXPAHEHMUIO CYLLECTBYIOLLEN CUCTEMBI,
npucrnocobneHnio ee K CBOMM MHTepecaMm, yaepxaHuio oT pacnaga. OHa pnenaet
BCe, 4ToObl 06ecne4ynTb NMPEEMCTBEHHOCTb OpraHu3auum obuiecTtBa, €ro
perynmpyemMocTb U ynpaBnseMoCTb.

LleneHanpaBneHHOCTb 1 LEenecoobpasHOCTb, CaMOOpPraHM3aumsa n camope-
rynaums, caMOCOXpaHeHME N CaMOpPasBUTME SBASIOTCA TEMM OCHOBOMOMAraloLLVMM
CYLLHOCTHbIMK CBOMCTBaMM 0O6LLECTBA, KOTOPbIE MO3BOMSAOT BbIOENUTL €ro cpeau
Opyrux cuctem. Xapakrepuays o0L,ecTBo, He06X0AMMO Hapsay C 3ATUMK NPU3HaKamm
yKasaTb Ha TO, 4TO OHO fIBNSieT COOOM He MPOCTYI0 CYMMY Pas/IMyHbIX COLMAsbHbIX
deHoMeHOoB, GopM 1 cdhep OOLLECTBEHHOW XU3HU, PA3BUBAIOLLNXCA MO CBOUM
cneundunyecknm 3akOHaM, a eOuHbli OpraHn3m, COUManbHYl LENOCTHOCTb. B
o06LLEeCTBE B eQMHOE LIeNI0Ee OKa3blBAOTCS CBA3AHHbIMU COBEPLUEHHO Pa3HOPOOHbIE
1 pa3HOMOPSAKOBbIE, MOAYAC OAaXe HECOBMECTUMBbIE, TEXHUYECKME YCTPOMCTBA,
TEXHONOrMU, NPOU3BOACTBEHHbIE KOMMIEKChI, NOAUTUYECKME UHCTUTYTblI 1 T.4. B
CBOEM €OMHCTBE OHM 0OpPas3yloT HOBYIO MHTErPaTUBHYIO LLEIOCTHOCTb, MPUHLUMNN-
a/lbHO OTJIMYHYIO OT OTAE/IbHO B3SITbIX KOMMOHEHTOB, €€ 06pa3yioLLmX.

OfHMM M3 OCHOBHbIX CBOWCTB OOLLECTBA SABMSETCS HaNMYME MEXITUYHOCTHbIX
KOMMyHukauuii. OHM CBA3BIBAIOT IOAEN B €AMHYI0 LIENOCTHYI0O CUCTEMY. VIMEHHO B
Xo[e KOHTaKTOB WHOMBWMAOB, COUMAsbHbIX FPYMM, UX COBMECTHOM M B3aumo3a-
BUCUMOWN OEATENbHOCTU, BbINMOMHEHUS CBOWX COLMAlbHbIX POElr OCYLLEeCTBSEeTCS
MHTErpaumsa BCEX KOMMOHEHTOB B €AMHYI cuctemy. lNpryem KOMMyHUKauus
BOMpaeT B cebs MHOrvMe cuctemMHble npuaHakn. OHa xapakTepuayeT OeACTBUE CUui
COLManbHOro NpUTSXEHUs U OTTaNkMBaHus, obMeHa WHdopmaunen, aHepruen m
BelecTBOM. B pamkax 3TUX KOMMYHUKaALMUMA BO3HUKAIOT pPas3nnyHoOro popa
coumanbHble KOHQNKTbI U KOMIU3UN.

BaxkHbiM CBOICTBOM OOLLECTBA Kak CUCTEMbI SIBMSIETCS €r0 yNnpaBNseMoCTb.
OHa ocylecTBAgeTCs crneunanbHO co3naBaeMbiMU ANG 3TOro opraHamu. Mimm
NMPOBOAMTCS PEerympoBaHmne CBA3eK 1 OTHOLLEHUIA B pas3inyHbIX cdepax 1 obnactax
06LECTBEHHOW XU3HW. YNpaBneHne CBOAUT MX B eOuHOE Lenoe, npuaasas
LeneHanpaBieHHbIA XxapakTep UX OYHKLUMOHUPOBAHUIO U PA3BUTUIO.

Ewe ogHoM xapakTepHOW 4epToi obuiecTBa sSBNSETCA 4YesioBevYeckKkas
AeatenbHocTb. OHa BTArMMBaAET JIMYHOCTU U coumalibHble OBLHOCTM BO BCIO raMMy
coumanbHbIX MPOLECCOB, B BECb KOMMIEKC COUMaNbHbIX OTHOwWeHui. MNoa ee
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BINSTHMEM U3MEHSOTCA pa3dHOOOpa3Hbie napameTpbl 0OLECTBa, ero MHTErpaTUBHbIE
kayectBa. Ocobylo 3HAYMMOCTb MMEET TPyAoBas AEATENIbHOCTb, OHa ABJSETCS
MCTOYHMKOM BCEX LEHHOCTeil obuiecTBa, a YypPOBEHb e€e opraHusauumn
CBUIETENLCTBYET 00 YypPOBHE Pa3BUTUSA, LIMBUIM30BAHHOCTU OAHHOW CUCTEMBbI.
MpoponxaioLieecs U ycunmearoLLLeecs pasaeneHme Tpyaa B KOHEYHOM UTore BeaeT
K MHTEerpauum ycunuin niogei. Kak cama nearenbHOCTb, Tak 1 ee pe3ynbTaThl CayxaT
cBOe0bpasHbIM S4pPOM, BOKPYr KOTOPOro 06beauHSATCH pasnunyHblie coumnanbHble
o6wHocTn. OHa 9BNSETCSH MPUYUHON MHOMMX COLMaNibHbIX U3MEHEHU.

KommyHmkaumm, ynpaeneHue, 4enoBevyeckas AesaTeNbHOCTb, HaxXOAsLmecs B
NPOYHON AMANEKTUYECKON CBSA3M, - 9TO HE MPOCTO CBOWCTBA OOLLECTBA, HO eLle n
rnaBHble ero cuctemoobpasyowme daktopbl. Kak n nwobaa cucrema, obLLecTBo
obnapaet cobCTBEHHOM CTPYKTYpPO. FOBOPAT, HAaNnpUmMep, O CouManbHOM CTPYKTYpe
obuwectBa. OHa fgaeT eMy XapakTEPUCTUKY C TOYKU 3PEHMUS CYLLECTBYIOLMX B HEM
OONbLWINX N ManbIX COLMAlbHbIX FPYMn, Mepapxmuy CKNaAbliBAIOLLMXCS MEXAY HUMU
OTHOLLEHUR. OBLECTBO MOXET ObITb CTPYKTYPUPOBAHO U NO chepam 0OLLEeCTBEHHOM
XXN3HU: 9KOHOMWNYECKOW, MOSINTUYECKOWN, KYNbTYPHOMU U T.A.

Kaxabli n3 CTPYKTYPHbIX KOMMOHEHTOB 0OLLEeCTBa, SIBASSCb €ro COCTaBHOM
4YacCTblO, BMOJIHE MOXET OblTb PACCMOTPEH B KAYECTBE CaMOCTOSATENIbHOM CUCTEMBI.
Camoperynupyemyio GYyHKUMOHANbHYID 9KOHOMUYECKYIO CUCTEMY NMpeacTaBngeTt
co6ol pbIHOK. [eAaTenbHOCTb BCEX CTPYKTYPHbIX KOMMOHEHTOB 3TOW CUCTEMbI
HanpaBfeHa Ha NoAAepXaHWe MakKpPpOSKOHOMMYECKOro paBHOBECUSA Ha
HaLMOHANbHOM pPbIHKE W CO3[aHME ONTUMMAabHbIX YCAOBUA A1 9KOHOMUYECKOrO
MeTabonmamMa. TepMuH MeTtabonmam o603Ha4YaeT 0OMEH BELLECTBOM, SHEpPruen u
MHpopmMaunen. B pbiIHOYHOM CUCTEME MX aHanoramm 9BfFOTCA TOBapbl, YCIYru,
TEXHWKA, TEXHONOrus, Hoy-xay, GpopMbl kanutana, paboyas cuna v T.4.

PbIHOK kak camoperynupyemMasi cucteMa xapakTepudyeTcsl TeM, 4TO BCSKOe
OTKJIOHEHME OT 3afaHHbIX NapamMeTpoOB YCTOWYMBOCTU CAYXUT TONYKOM K
HEMEOJIEHHON MOBUNM3aLMN MHOMOUYUCTIEHHBIX MEXaHM3MOB, BOCCTaHaB/IMBAIOLLMX
MONIOXEHNE HA MakKpO- MU MUKPOYPOBHAX. JOnyCTMM, Mpu HannbiBE OELUEBbIX
MMMNOPTHLIX TOBApPOB HapyllaeTCs pPaBHOBECUE HA BHYTPEHHEM pblHKE. JTO
aBTOMATMYECKM NPUBOAUT B AENCTBUE DYHKLMOHANBHYIO CUCTEMY 3aLUTHI
OTEYECTBEHHbLIX TOBApPONPOU3BOAUTENEN OT MHOCTPAHHOW KOHKYpPEeHUMN. KOHEYHO,
3PPEKTUBHOCTb 3TOM 3aLLUUTbI MOXET ObiTb pasnuyHon. CerogHa nonaratwT, 4TO
Hanbonee MollHas 3almTa COOCTBEHHbLIX TOBAPOMNPOM3BOAUTENEN CIOXMUIAach B
CLUA n cTtpaHax EBponenckoro pbiHka.

O6uiecTBOo obnagaet COO6CTBEHHBIM MEXaHU3MOM (PYHKLMOHUPOBAHUS,
KOTOPbLIN BblpaxaeTcsa yYepe3 npoTekallwure B HEM couualibHbie MPOLEecCChl.
KpaTko 9TOT MexaH1U3M MOXeT ObITb PackpbIT cneayowmm obpasom. CoumanbHble
AEeNCTBUA OOHUX WHAMBUAOB M COUManbHbIX FPyMAn, 3afeBas MHTEepPeChl APYrux,
BbI3bIBAOT OTBETHYIO PEeakLMio C UX CTOPOHbLI, COOTBETCTBYIOLLYIO UX MHTEpecam.
CnuBascb BOEAVHO, BCE 3TU AelCTBUSA 0Opa3yloT MpoLecc B BUAE KOMMieKca
B3anmogencteua nogen. CTpykTtypa coumanbHbiX AENCTBUI TakoBa, YTO OHa
0693aTeNbHO BKOYAET B CeOS B KAYeCTBE BAXHEMLLIEro KOMMeKca yrnpasieHne
U perynuposaHme 9Tum npoueccoM. OHO OCyLLECTBASETCA PYKOBOASLUM
OpraHoM WM MHCTUTYTOM 0o6LiecTBa, cneuuanbHo nogobpaHHbiMK apbuTtpamu,
y4acTHUKaMM coumanbHbiXx AeACTBUIA. YeM rnbue n sapdekTnBHee ynpaBreHune,
TeM MeHbLle 06LEeCTBO NOABEPXKEHO SHTPOMNUNHLIM BO3aecTBMaM. ng obwecTs
C BbICOKMM YPOBHEM SHTPOMUU XapakKTEPHbIM SBASETCSH BbICOKUIM YPOBEHb
KOHONMKTHOCTN, 06OCTPEHHOCTb NMPOTUBOBOPCTBA MEXAY PasfIMYHbIMMU
NONINTUYECKMMUN CUNAMMU.

OcHoOBa 4enoBe4yeckoro obuLecTBa - JIMYHOCTb, YCTOMYMBAsA cucTema
coumanbHO-3HaYMMBbIX YepT, XapakTepu3yoLLMX MHAMBUAA KaK YneHa obLiecTsa unm
KOHKPETHOW YenoBeyeckoi obuwHocTn. Kak HeT Bewm 6e3 MOoNekynbl, Tak HeT
obuwecTtea 6e3 nuuyHocTu. OHa xapakTepusyeT OOLIECTBEHHYIO CYLUHOCTb YenoBeka.
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Ee o6pasyT Te kayecTBa MHAMBMAA, KOTOPbIE BLIAENSIOT YeNoBeka U3 Npupoapl.
JINY4HOCTb - 3TO YenoBek, B3KATbI B €r0 counanbHOM namepeHun. OHa BbipaxkaeT
Mepy ero coumanbHOCTU. B Hell KOHLUEHTPUPYeTCs BCA cUcTemMa OOLLLEeCTBEHHbIX
kayecTB yenoBeka. OHa sBNSeT cOOOIN CryCcTOK CouuvanbHbIX OTHOLUEHWIA. JIMYHOCTb
ABNSETCA HOCUTEeNleM onpepefieHHblX 0OUWeCTBEHHbIX PYHKUWNA, KOTOpble
peanuaylTca C y4eTOM MHAMBUAYASIbHO-HEMNOBTOPUMbIX MCUXOSIOMMYECKUX 4epT
(BONS, TEMNepaMeHT, xapakTep 1 gp.).

LlenoCTHOCTb MYHOCTM BbICTYNaeT Kak WHTerpaTuBHOE €AMHCTBO BCEro
MHOroobpasnsi pa3HOMNOPSAKOBBLIX M PA3HOPOOHbLIX MPOSIBEHNA ee 0OLLECTBEHHOM
XNU3HU. Kaxaoe M3 HUX €CTb HEe 4TO MHOE, KakK KOHKPETHOE BblipaXeHune
ONpeneneHHbIX CBA3EM M OTHOLWIEHUIA C KOHKPETHbIMK oObekTamu. B komnnekce
X€e BCE MPOSIBAIEHNS COLUMANbHOM XWU3HW YENOBEKA, ero noBeaeHmne - 970 NPOOYKT
BCEI COBOKYMHOCTU OOLLIECTBEHHbIX CBS3EM M YCNOBUI, OKPYXaloLMX ero.

B cucTeMHON CTPYKType JIMYHOCTU MOXHO BbILAENNTb TPU KPYMHblE
NOACUCTEMBI: AYXOBHYI, NMCUXOSOMMYECKYI0 N OEATENIbBHOCTHO-MNOBEAEHYECKYIO.
Kaxpas n3 HUx BbINOSHAET CBOM (YHKLMW, HO B CBOEM €OMHCTBE OHM 00pasyloT
cucTtemy coumasnibHbiX Ka4eCTB JIMMHOCTM.

C no3uvunii CUCTEMHOro NOAxoA4a AYyXOBHas noacucrtemMa MOXeT ObiTb
noapasneneHa Ha COOTBETCTBYIOLWME H4acTu, B KAYECTBE KOTOPbLIX BbICTYNatOT
MUPOBO33peHne, LLeHHOCTHbIE OPUEHTUPbl, YCTAHOBKM U MOTUBBbI JINYHOCTMW.
[unanexkTvka nx B3aMOCBSA3M ONUCLIBAETCH cneayowmmMm o6pa3omMm. MnpoBo3speHume
Kak obuias cuctema B3rnsnoB Ha MUp GOpMUPYET LLeHHOCTHblIe OopueHTauumn
nnyHoctn. OHM oBecneynBaoT ee YCTOMYMBOCTb, MPEEMCTBEHHOCTb OnpeaeneHHbIX
TUMNOB MOBEOEHUS U OEATENIbHOCTM, BblpaxaloT HamnpaB/ieHHOCTb ee noTpebHocTeln
M MHTEPECOB, a Takxke Perynupyiotr U AETEPMUHMPYIOT MOTMBALMIO JINYHOCTW.

Ha ocHOBaHWM OpueHTauuii CKNaabliBaOTCA ONpenefieHHble yCcTaHOBKM. OHU
o603HayalT COCTOSAHME MPEeApPacrnosioXEeHHOCTU, TOTOBHOCTU cybbekTa K
onpeneneHHom akTMBHOCTU B 3a4aHHOM cuTyauuun. LLleHHOCTHble opueHTauum un
YCTAHOBKM COCTaBAAIOT dyHOAMEHT peryaupoBaHud OENCTBUA N MOCTYNKOB
yenoseka. OHM 06pa3yloT MOTUB (MM MOTMBbLI), T.€. NMPUYNHbI, HEMNOCPEACTBEHHO
nPUBOASLLNE JIMYHOCTb K OnpenefieHHbiM BuaamMm akTUBHOCTWU.

LleHHOCTHbIE OpMeHTaLMKN, YCTAHOBKM U MOTMBbLI UMEIOT HE TOJIbKO OYXOBHYIO,
HO M MCUXONOrM4YecKyio OCHOBY. B mpuHuune gyxoBHasg v Ncuxosaormyeckas
COCTaBNFAIOLME UMEIOT OYEHb YCJIOBHYIO PA3rPaHUYUTENbHYIO JIMHUID. ITO NONE3HO
npu TEOPETUYECKOM MCCNEefOBaHUM, HO B peasibHOM MExXaHU3ME PEerynmpoBaHus
noBeAeHUs NMYHOCTM OHW cpabaTbiBalOT cOBMecTHO. lMcuxonormnyeckas
noacucrtemMa COCTOUT M3 TakmMx 4acTeEN, Kak BOJNSA, XapaKTep, TeMrnepamMeHT,
3MoLuMM, cnocoOHocTM U apyrux. MNMOHATHO, YTO peanusaumsa oo yCTaHOBKN
Bcerga TpebyeT onpenesieHHbIX BOJIEBLIX YCUINI YenioBeka. B Hel nposBnsaeTtcs
€ro xapakrtep, TemrnepamMeHT. PaunmoHanbHOCTb M ONTUMAaNIbHOCTL €€ peanusaumn
BO MHOrOM 3aBUCAT OT CMOCOOHOCTEN IMYHOCTW.

MexaHn3am OYHKULMOHMPOBAHUSA JIMYHOCTU KakK CUCTEMbI HarngagHo
NoATBEPXOAeT AEICTBUE 3aKOHOB LeNefoCTUXEeHUs 1 uenecoobpasHocTu.
JlndyHocTb cTaBuT nepepn coboil LeNb He Kak OTBIEYEHHYIO 3ajady, a Kak uaean,
KOTOpPbIA HEOBXOAUMO AOCTUTHYTb. OH COOTBETCTBYET COLMaNIbHO 3HAYUMBIM
LLEHHOCTSM, MMUPOBO33PEHYECKNM MO3UNLIMAM, YCTAHOBKAM M MHTEPECAM JINYHOCTU.
[na ee OOCTMXEHUs YenoBek MOOUIM3YyeT CBOW AyXOBHO-MCUXOJSIOMMYECKME CUibl,
Vet Hanbonee pauuoHasbHble Cnocobbl AEATEeNbHOCTU U noBeaeHus. MNpu aToMm
OH MCXOOUT M3 Lenecoobpas3HOCTN MPUHUMAEMBIX UM Mep, OENCTBUN U PELLEHUIA.
Cnocobbl JOCTMXEeHUS Lenu n3buparTcs MM No MPUHUUNY LenecoobpasHoCcTy.
HoO OoHM MOryT cooTBEeTCTBOBATb MM HE COOTBETCTBOBATb OOLLEMPUHATLIM
HopMmaTMBaM 1 npasuaam. MNoaTomy Lenecoodbpas3HOCTb MMeeT ABE CTOPOHbI.
XopoLwuo, ecnu pykoBOACTBYSACb 3TUM MPUHLIMMNOM YE/TI0BEK AOCTUIAeT Lean B pamMmkax
LENCTBYIOLLMX HPABCTBEHHbLIX HOPM U 3aKOHOB.
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MpenctaBneHHas CUCTEMHAA CTPYKTypa JIMYHOCTU MO3BOMSET B 00LLEMETON0-
JIOrMY4ECKOM NfiaHE NOSCHUTb Pa3Nnyns B NOBEOEHMN N MOCTYMNKax JIIOAEN B Ka3anoCb
Obl 0OOMHAKOBbLIX YCNOBUSAX. YacTo noau 3apatotcs BonpocoMm: “Moyemy oamH u TOT
Xe 4esioBeK B OOHOM 1 TOW Xe cuTyaummn Benet cebs HeognHakoBo?” Ho He Haxoant
OTBETa Ha 3TOT BOMpoC. [lonblITaeMcss NOCMOTPETb HA JIMYHOCTb, €€ AEATENIbHOCTb
1 NOBEAEHNE C CUCTEMHBIX MO3ULMIA. B OCHOBY MONOXUM MPUHLUMMN Ka3yallbHOCTU.

[Mpexne BCEro ykaxem Ha TO, YTO OAMHAKOBbLIX CUTyaLMiA, MOBTOPSAOLMXCS C
abCoNOTHOM TOYHOCTLIO, He ObiBaeT. Kak M3BECTHO, OAHA M Ta Xe npuynHa npu
OOHUX N Tex Xe ycroBusx obecrneynBaeT OAMHAKOBOE MoBeAeHne cuctembl. Ho
Kaxgas, gaxe O4YeHb CXOXas CuTyaums Bcerga yHukanbHa M HenoBTopuma u
noaBOAUT NIMYHOCTb K MHOMY AEATENbHOCTHO-NOBEeAEHYEeCKOMY pedynbtaTy. OHa
BKJIlOYAeT B AeNCTBME HOBble MPUYUHLI. ON9 AUYHOCTM 3TO MOTyT OblTb ee
M3MEHMBLUNECS LEHHOCTHblIE OpueHTauuun, uHTepeckl. K apyromy Buay noBeaeHus
yenoBeka MOryT NnoaTankmeaTb U U3MEHUBLUMECS B KAKOW-TO Mepe 0OCTOATENLCTBA
B CXOXel cuTyauumn. Bce 910 cambiM TwaTenbHbIM 00pa3oM crnenyeT yyunmTbiBaTb
npu paboTe C NMOAYUHEHHbIMU, MPU APUHATUN peLUeHnA 1 nNpu Bblbope crnocoboB
X peannsauuu.

YHMKaNbHOWM CYLLIHOCTHOW XapakTepUCTUKOM YenoBeKa, BbiAENAOLWEN ero cpeamn
OPYrux XuBbIX CYLLECTB, 9BNFETCS MbIlLJIEHUE - BbiCclwas dGopmMa akTUBHOIO
OTpaxeHnss 00bEeKTUBHOIW peaslbHOCTWU, cOCTosAWasa B UefieHanpaBleHHOM,
onocpenoBaHHOM U 0006LEHHOM NMO3HaHUM CYOBLEKTOM CYLLLECTBEHHbIX CBA3EN
M OTHOLLUEHWA NPEOMETOB W SBAEHWUIN, B TBOPYECKOM CO3UAAHUU HOBbIX WUAOEN, B
MPOrHO3npoBaHuM cobbiTnii 1 aencTBuii. OHO MMeeT LEeNoCTHY npupoay. He
packpbiBasi ee noapo6HO, BbIAENVNM OCHOBHblIE CUCTEMHbIE MPU3HAKWN YENOBEYEC-
KOrO MbILUIEHNS:

1. MblluneHne 1 Kak gBReHME, N Kak NPOLLECC OTrPaHNYEeHO OT APYrUX CUCTEM.
OHO npucyllle TONbKO 4enoBeKy, MMeeT COOCTBEHHYIO NOruky GyHKUMOHUPOBAHUS
1 pasBuUTUS.

2. B xoOe MbICAUTENbHOW OeATeNbHOCTY OCYLLECTBNSEeTCA npouecc obmeHa
3Heprmnen, BeLEeCTBOM U MHPOPMaLNEN.

3. MbiwneHne MoXeT ObiTb PACCMOTPEHO KakK KMOGepHeTuyeckass CUcTema, B
KOTOpOIi ocyuiecTBnsieTcss cbop, XxpaHeHue, nepepaboTka M pacnpocTpaHeHue
MHOpMaLmn.

4. MbllwneHne ecTb CPencTBoO ynpasjieHUd OENCTBUAMMWU, NMOCTyNKamMm u
NnoBeAEHMEM YenoBeKa.

5. MbiwneHne Bocnpomn3soauT 06pasbl MaTepuasibHbIX U naeanbHbIX OObEKTOB.

6. MbiwneHne nexmtT B OCHOBE KOHCTPYMPOBaHUSA, NMPOEKTUPOBAHUSA U
MOZENNPOBAHUSA MCKYCCTBEHHbIX CUCTEM.

7. Pe3ynbTaTt MbILIEHNS €CTb LENIOCTHOE NO3HAHNE KapTUHbI PEANIbHOro MUpa.

8. MbllWieHe MMeeT MHOrOYpPOBHEBbLIM xapakTep. PasnuyaloT MblllfeHue
OTAENbHOIO YesloBEKA U YeNIOBEYECKOE MbILLSIEHME B LENIOM.

9. YenoBeyeckoe MbllLIEHME Pa3BMBAETCS MO CBOUM crneumdunyecknm
3akoHaM. B Hem kpoeTcs TamHa TBOpYecTBa, daHTa3un, npenBuaeHus.

1.3. UenoctHas npupoga opraHu3auvii U yrnpasJieHUs UMu

B nocnepHue rogbl 3HAYNTENBHO BO3POC MHTEPEC K UCCIIEA0BaHMIO OpraHn3a-
umMiA. 3TO BNOSHE 3aKOHOMEPHO, OO OHU ABAAOTCS Hanbonee pacrnpoCTPaHeHHbIMMU
06beaVHEHVSIMU, B KOTOPbIE, BbIHYXAEHHO UM MO COOCTBEHHON BOJIE, BKIIOYAETCS
yenosek. HenocpencTBEHHO B HUX OH peanu3yeT cebs Kak JIMYHOCTb, NMPOSBAAS
CBOU CMOCOBHOCTUN, UHTENNEKT, HPABCTBEHHbIE Ka4eCTBa, OCYLLECTBNAS Pasd/iNyHble
BUIbl OEATENBHOCTU, BCTYNas B KOHTaKTbl M CBA3W C ApyruMun nioabmn. OpraHnsaumm
paccMaTpuBaloT Kak CamMOCTOSATESIbHbIE CUCTEMbI. YacTo o6LEeCcTBO NpeacTaBnsioT
KaK COBOKYMHOCTb OpraHu3auuii, u3 KoTopbliX OHO cocTouT. Ho mHorga ero npep-
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CTaBNSAOT Kak OONbLUYD couvanbHylo opraHm3auuio. OTcioga n npym UCCneaoBaHum
OpraH13aunm Hepeaoko paccMaTpuBaloT Kak CTPYKTYPHbIE 3/1EMEHTbLI 00LLeCcTBa.

Mpu cucTteMHOM MCCnenoBaHMM OpraHu3auMmn Yalle Bcero obpallarTcs K
V3YYEHUIO CNenyloLmx acnekToB:

- PacKpbITUIO 00LWMX, LENOCTHBIX XapakTEPUCTUK OpraHM3aLmm Kak CUCTEMHOIO
o6pas3oBaHuns;

- NCCNeJoBaHMI0O BHYTPEHHEro CTPOEHUS OpraHmM3aumm 1 CBSA3en Mexay ee
KOMMOHEHTaMMU;

- U3y4eHMIO ee DYHKLUMOHANbHbIX 3aBUCUMOCTEN U MOBEAEHUS;

- CO30aHnio Moenen opraHnsauum n NPOEKTUPOBaHUE HOBbLIX OpraHU3aLumii;

- YNpaBJ/iEHNIO OpraHn3aLunen.

TepMUH opraHn3aums A0BOJIbHO LUMPOKO YrNoTpebnseTcs B cambiX Pa3inNYHbIX
3HayYeHusx. [na Toro 4toObl ONPEeaenUTbCa C 3TUM MOHATUEM, BblAENMM Hanbonee
4YaCTHO BCTPeYaLLMecs 1 pacnpoCcTpaHEHHbIE CMbICIOBbIE HArPy3ky 3TOro TEPMUHA.

Bo-nepBbiX, opraHmsaunen 4acTto Ha3blBalOT UCKYCCTBEHHO CO34aHHble
yenopeyeckme OOLLHOCTW, BbIMOJHSAIOWME ONpeaeneHHble GyHKuMn B OOLLECTBE.
FoBOpAT 06 OO6LLECTBEHHbIX, MPOM3BOLACTBEHHbIX, KOMMEPYECKMX OPraHM3aumax u
T.4., AN KOTOPbIX XapakTEPHO Halnyme YCTOMYMBBLIX CBA3EN MEXAY YieHamu,
BbIMOJIHEHME WUMU OMpPefesieHHbIX COouManbHbIX PONENr, YNOPAAO4YEHHOCTb
OTHOLUEHWI C APYrMMU OpraHn3aumsMmn v T.4.

Bo-BTOpbIX, TEPMMUHOM OpraHm3aunsa onepupyrT Anga ob6o3HayeHud
ONpPEenEeneHHon CTENEHN MPOYHOCTU N YNOPSO0YEHHOCTU CBS3EN M OTHOLUEHUA B
cucteme. Mpu Takon ero MHTepnpeTaumMm OH OKa3blBAETCS MPUMMEHUM He TOJNbKO K
couManbHbIM, HO U K NIOOLIM APYrMM CTPYKTYpUpOBaHHbIM 0ObekTam. lMpn aToM
noaxoAe cnpaBeniMBO roBOPUTb O TOM, KakuMm o6pa3oM OpraHm3oBaH aTtoM unm
Monekyna.

B-TpeTbux, TepMunH opraHusdaumsa obo3HavyaeT npouecc obecneyeHus
pas3nuyHbIX BUOOB AeATenbHOCTU. B 9TOM 3HavyeHun OH ynoTpebnsaertcsa ans
OTPaXeHnsa COrnacoBaHMs U KOOPAUHALUW YCUAUA PA3SINYHBIX FPYNN JOAEN U
nHanenaoB. OH CBSA3bIBAET BOEAMHO MPOLLECCHI OOCTaBKM Chipbs, €ro onnaTthbl,
NPOM3BOACTBO TOBAPOB U UX peanv3aumio.

Bce BbloeneHHble 3HaYeHns TeEpMMHa “opraHmn3aums” MMeT NPaBo Ha XWU3Hb.
OHun oTpaxaloT nuwb MHOoroobpasne coep ero npuMeHeHus. B Hawem cnyyae
peyb naoet 06 opraHu3auuax Kak OrnpeaesieHHOro poaa 4YesioBeYeckrx obbeanHe-
HUSIX, CKYCCTBEHHO CO3[aBaeMbIX COLMAsIbHbIX CUCTEMAX, KOTopble 06ecneyYnBaioT
GYHKUMOHMPOBaHME obLiecTBa. TakMMn opraHm3auusiMm MoryT ObiTb MPeanpusaTus,
GurpMbl, 06LLECTBEHHbIE 0OBEANHEHWS, NOAUTUYECKNE NapTun 1 T.4. Ho gaxe npwu
coenaHHOM HaMM OrpaHuUYeHnn, B paMkax JaHHOro NoaxoAa CyLecTBYET MHOXECTBO
onpeneneHnin NoHATUS opraHmsauun. B cooteetctBuu ¢ Teopuen K.bapHaHaa,
oHa aBnsgeT cobol BuA, koonepauuun Noaei, OTANYaoLWMXCa OT APYriX COLManbHbIX
rpynn cCO3HATENbHOCTbLIO, NPEACKA3YEMOCTbIO U LIEIEHANPAaBNEHHOCTLIO. 10 MHEHMIO
[O.Mapuya n .CalimoHa, opraHm3aauus - 9T0 COOOLLEeCTBO B3aMMOAENCTBYIOLMX
4YeJIOBEYECKMX CYLLECTB, COAEPXALUMX LEeHTPabHYIO KOOPAMHUPYIOLLYIO CUCTEMY.
Mo mHeHuio MN.Bnay n Y.CkoTTa, oHa xapaktepulyeTtcs GopManbHOW CTPYKTYPOn U
CTPEMJIEHNEM K peanu3aummn cneumbunydeckmx uenen. B noHnmannm A.3TUMOHK
opraHmsaums - 3T0 coumanbHOe O0ObeauHEHME, CO3HATENbHO KOHCTPYMPYEMOE Wt
PEKOHCTPYMPYEMOE A1 BbIMOAHEHUS cneundurnyeckmx uenen.

HecmoTpa Ha mmMmelouwmecs pasnuyms BO BCEX MPUBEOEHHbLIX Bbille
onpenesieHnsx MOXHO BblAeNUTb M 00LMe No3uumun, XxapakTepusylolime CBOMCTBA
opraHusauuii. Bo-nepsbix, opraHMsaumnm 9BAsioTCA UCKYCCTBEHHbIMU 06pa3oBaHNS -
MW, CO34aBaeMbIMU NMIOAbMU. HO B TO € BpeMSs OHU ABASIOTCS O0OBbEKTUBHbIMU. VX
co3faHne AMKTYeTCs MHTepecamu KOHKPETHbIX rpynn nioael, Bcero obulecTsa.
Bo-BTOpLIX, OpraHM3auum npeacTasnasioT cobor couranbHble 06beaVHEHUS UHOM-
BUAOB, CO3JaBaemMble A AOCTUXEHUSA ONpefenieHHbix uenein. Moastomy kaxpas
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13 HUX ABASIETCS LeneHanpaBlieHHON N LuenecoobpasHor, CKOOPAMHUPOBAHHOW U
cornacoBaHHoOW cucTemoii. B-TpeTbux, MCKYCCTBEHHO oOpasyemble opraHusauum
XapakTepusyrTCsd BbICOKOM CTerneHblo ¢popmanndaunm, pernameHTMpPpoOBaHHOCTbLIO
BCEX CUCTEM OTHOLLEHMUN, CKnagblBalOWUXCa B HUX. MepeyncrnieHHble CBONCTBA
opraHu3aummn No3BONSAIT AaTb el onpeaeneHne Kak UCKYCCTBEHHO CO34aBaemMol n
BbICOKO (POPManM30BaHHOM COLMANBHOM OBLHOCTU NoAEN, OPUEHTUPOBAHHbIX Ha
OOCTUXEHME B3aMMOCBS3aHHbIX cneuudunyecknx Lenemn.

OpraHu3auum cyuw,ecTBeHHbIM 00pa3oM OTNYAKTCA MO CBOUM LENSM,
CTPYKTYpe, COCTaBy y4aCTHMKOB M APyrum npudHakam. OgHaKo MOXHO roBOpUTb U
00 obLeit moaenu opraHusaumm, KoTopas npeacrasfieHa Ha puc. 1.

BHelwHee okpyXeHue

r—————~—— - """ ""—""">"""""""""""""">"">"" a
| OPrAHN3ALIMS |
| |
| Jﬁ( TEXHOJIOr N )ﬁ |
: | CTPYKTYPA K LENM K I 3AOAYM | :
| > YYACTHUKM M |
- - |

BHelwlHee OkpyXeHune
Puc.1. MpuHuununanbHas mMmoaenb opraHM3auuum

LleHTpanbHbIM 371IeMEeHTOM OpraHu3aumn sBnsieTca ee uefb. IMeHHo BO ums
ee ocylecTBieHns n GopMupyeTcs opraHmsaums. JOoCTUXeHME Lenn cnnavyvMBaeT
N obbeauHaeT nionel, npeBpallaeT opraHu3aumio B LLEeSIOCTHOE CUCTEMHOe
ob6pazoBaHuMe. OpraHmzaumsa 6e3 uenen - 3To HOHceHc, beccmbicnuua. OHa He B
COCTOSIHUM cyllecTBoBaTb. Kaxaas opraHM3auns MMEeT CBOWU LLeNn, KOTOopble
onpenenalTcd cneundukonm ee MHTepPecoB, cHeport NPUNOXEHUSA YCUINA.

Bcsikas opraHusauus UMeeT rfaBHYIO Lefib, KOTOPYD WHOrAa HasbiBaloT
Muccuen. OHa oTpaxaeT OCHOBHOW pe3yfbTaT, K KOTOPOMY Heob6XxoAMmMo
cTpeMuTbCs. Hanpumep, ans npeanpustis el saBnseTcs obecrnevyeHne peHTabenb-
HocTu. Ecnun npepnpusatue HepeHTabenbHO, TO OHO, B KOHYEHOM CYeTe,
paspyliaeTcsa Kak cuctema. JOCTUXEHUIO MaBHOW LEenM NOOYUHEHbI BCE YCUIUS
opraHusaumm. LlenepocTtuxeHne 30echb CNyXUT CPEACTBOM MOALAEPXKAHUS CUCTEMBI
B PaBHOBECHOM COCTOSIHWUU, CHATUM 3HTPOMUIHBLIX 9ddekToB. OHO saBNsSeTCcs
HEeo6XoANMbIM yCNOBMEM CTAOUILHOCTU U LEeNnocTHOCTU. MHavye roBops, OHO
obecneyrBaeT BbIKMBAEMOCTb OPraHM3aLMy BO BHELLUHEM OKPYXEHUW.

Hapsaay ¢ rnaBHOM LeNblo, OpraHvM3aunum MMelT MHOro4YMCclieHHble Lenn-
3apaHunsa. OHM NpeacTaBnsioT coboli 0dOPMIIEHHbIE NMPOrpaMmMbl OEATENLHOCTU.
3T Uenu MOryT cryckaTbCsl WM 3a4aBaTbCsl BHELUHUMW opraHmn3auusmMm. TakoBbIM,
HanpumMep, SBNSIETCS 3akas3 Ha BbIMYCK KaKoi-1M60 NPOAyKLMU, NOMYHEHHbIN OaHHBIM
3aBOJOM OT rocyapCTBa UAn CTOPOHHEro nNpeanpusTus. Llenn-sagaHns moryT Takke
[aBaTbCs PYKOBOACTBOM [aHHOW OpraHusauum BXOASALWMM B Hee CTPYKTYPHbIM
noapasnesnieHns M U KOHKPETHBLIM MCMNONHUTENSAM. B TakoMm cnydae OHW BbICTynawoT
KOHKpeTn3aTopamu rnaBHOM Lenn. 3Tu uenm kak 6bl onpenensioT 3agaHus BCEM
noacucTemMamM OpraHu3auuu, BbIMOJIHEHWE KOTOpbIX OyaeT o3HayaTb OOCTUXEHUE
rnaBHOM LEnNu.

Mop kaxayto uenb paspabaTtbiBaloTcs 3agadun. B HUXx popmupyeTcs, 4TO HYXXHO
coenatb, 4ToObl AOCTUTHYTL Uenn. OHM XapakTepu3yloT OCHOBHbIE HarnpaBleHUs
DEesATeNbHOCTU, C MOMOLLBIO KOTOPbIX Hanbonee aPpPeKTUBHLIMU N OENACTBEHHLIMU
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MepamMu BO3MOXHO MPUNATU K KOHEYHOMY 3arnjiaHMpPOBaHHOMY pe3ynbTarty. Owmnbku
B OnpefefieHnn uener v 3agad cnocoOHbl MPUBECTU K yTpaTe LEeNoCTHOCTU U
pacnafny opraHuzdaunun. MNpu GopmynnpoBaHnm uenen 1 3agady BaXHO Y4YUTbIBATb
BO3MOXHOCTM OpraHusaumin B nx peannsauym, noaroToBNEHHOCTb NnepcoHana K ux
pelweHnio, GUHaAHCOBOE COCTOSIHWE, MPOU3BOACTBEHHbIE MOLLHOCTU M MHOroe
aopyroe. B cooTBeTCTBME C LENIMU OOKHbI OblTb NPUBELAEHbI BCE 3NEMEHTHI
CUCTEMbI: €€ CTPYKTypa, TEXHONOMMN, OTHOLLEHUS MEXAY Y4eHaMn OpraHm3auum v
T.O.

K ymncny BaXKHEMWNX KOMMOHEHTOB OpraHuM3aumy OTHOCUTCA €€ CTPYKTypa.
CyLLeCTBYIOT pasnuyHble B3rngabl Ha Hee. HO kakoBbl Obl OHWM HU Obln cnepyet
VMETb BBMAY, YTO AOCTUXEHUE LLeSIe BO MHOIOM 3aBUCUT OT BHYTPEHHEr0 CTPOEHUS
opraHu3aumm 1 NpoYHOCTU CBSA3elr Mexay ee uyneHamu. CTpykTypa MOXET ObiTb
paccMOTpeHa C passinyHbIX CTOPOH. B npakTuke n Teopumn nccnenyiot popmasnbHyo
1 HedOopMasbHYIO coumasnbHUE CTPYKTYPbl OpraHn3auuvi.

dopmanbHasa CTpyKTypa opraHu3dauum - 370 oduumanbHO YCTaHOBIEHHOE
ee BHYTpPeHHee CTpOeHMe B COBOKYMHOCTU C CETbI0 pPerjaMeHTUPOBaHHbIX
oTHoweHuin. OHa onpedensieT coumasbHbI CTaTyC W MOJIOXeHne pas3HoobpasHbIX
KOMMOHEHTOB CUCTEMbI, PakTUYEeCKUn Nopsaok Mx B3aumomencteusa. CTpykTypa
BbICTPaMBAET MEPAPXMYECKYIO JIECTHULY [J19 BCEX 3BEHbEB OpraHn3auum n noaTomy
SBIIETCA OCHOBOW KOOPAMHALMW N COrfacoOBaHHOCTU UX DYHKUMOHUPOBAHUS.

Mpumepom ¢popmanbHOM CTPYKTYpPbl ABASETCS OpruitaTtHas opraHusaums
npeanpuatna. OHa BbiICTpaMBaeT B MEPaAPXUYECKYIO LLeNOYKy BCE CTPYKTYPHbIE
KOMMOHEHTbI, HaYMHas OT PYKOBOOUTENS M 3akOoH4YMBas paboumm. OHa CBA3bIBAET
BOEOMHO BCE 3BEHbS OpraHm3auuun, onpenesnsaetr u pernameHTupyetT OTHOLIEHUSA
MeXay HUMW, Hanpaenss 1Ux B 00LLee pycno peanvsaummy rnasHon uenu. OpriutatHas
CTPYyKTypa 3agaeT yHKUMOHaNbHble 0093aHHOCTU AOJIKHOCTHBIM NIMLAM U NOA-
pasgeneHuam. OHa oTpaxaeT npouecc pasgeneHus Tpyaa, KOTOpbii B CBOEM MWH-
TErpaTMBHOM BbIPaXEHUU SBASETCS 3a/10rOM peLLeHns Lenen-3anaHiin, a B UTore -
YCMNELIHOrO OOCTUXEHUS MUCCUN.

HedopmanbHble CTPYKTYpbl - 3TO CTPYKTYPbI, CO34aBaeMble Ha JIMYHOCTHOM
ypoBHe. OHU COCTOAT M3 KOMIMIeKca No3vunii 1 B3aMMOCBA3en, GOpPMUPYEMbIX HA
OCHOBE JINYHOCTHBIX XapakTePUCTUK, U OCHOBbLIBAIOTCA Ha OTHOLLUEHUSX YBaXEHUS
n poepus. Mo aTomMy npuHumMny GOopMUPYIOTCAS MUKPOrPynnbl U NUAEPHI.
OdviumanbHbIii PYKOBOAUTENb B 3HAYUTESIBHOW CTEMEHM CMOCOOEH YyCUNTb CBOE
BO34EeNCTBME U BAUGHWE HA MOOYUHEHHbIX, €C/I OH OOHOBPEMEHHO SBASeTCH U
nngepom. Ero aoaMmMHmMCTPaTUBHO-NPABOBON aBTOPUTET NPU 3TOM YyCUIIMBAETCS
HPaBCTBEHHbIM JOBEPUEM CO CTOPOHbI COTPYAHUKOB. ABTOPUTETHOCTb OTAABaEMbIX
TakMM PYKOBOAMTENEM yKa3aHuii MMeeT ocoboe 3HaveHue Os nepcoHana.

YYaCTHUKM WM YJieHbl OPraHu3auum - ee BaXHEeNLwasa cocTaBnsaowas. 310
COBOKYMHOCTb MHAMBMAOB, o6nagalwmx onpeneneHHbiM HabopoMm KayecTB U
HaBblKOB, MO3BOJIAIOLWMX 3aHUMATb OMpPefesieHHYI0 MO3ULUI0 B COLManibHOM
CTPYKTYpPE OpraHm3aumm 1 urpaeT COOTBETCTBYIOLLYIO coumanbHylo ponb. Obnanas
pas3fnMYHbIMKU CNOCOOHOCTAMMU U NOTeHuManom (3HaHuem, kBanudukaumnen,
MOTMBaLMEN, CBA3SMU), YHACTHUK OpraHuM3aumnn OOJIKHbl 3anofNHUTL Bce 6e3
WCKJTIOYEHUSA S4eliKN CTPYKTYpbl, T.e. BCE couMasbHble NO3ULMN B OpraHn3auunu.
OT mx 3aMHTEpPeCOBAHHOCTU, MOArOTOBMEHHOCTU K BbIMOJIHEHUIO CBOUX
GYHKUMOHaNbHbIX 06513aHHOCTEN B 3HAYUTESIbHON Mepe 3aBUCUT 0CTUXEHME Lenen.
Y4acTHUKM UrpatT onpenensiouyo pojib B NOALEPXAHUN OpraHu3auuu B
paBHOBECHOM COCTOSIHUM U B 0OecrneyeHun ee LeNOCTHOCTU U BbIXKUBAEMOCTU.

OpraHunsaums CTOYKN 3PEHNST TEXHOJIOMUKN - 3TO MECTO U 0OBEKTHI, C MOMOLLLbIO
KOTOPbIX Y4aCTHUMKAMM OpraHusauum npou3BOoAUTCa onpeneneHHasa paborta u
NPUNOXeHNEe dHeprun ana TpaHchopmMaunm maTepumanos uam nHdopmauunmn.
[MoCcTpoeHHbIE HA COBPEMEHHBIX U Hanboiee NONE3HbIX 3HAHMAX, OHM 0BecneyYmBaoT
Hanbonee paunoHasbHble NPaKTUYECKNE AENCTBUS, NO3BONSAOT JOOMBATLCS CaMOro
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BbICOKOro addekra. Nprnyem TexHonornm noapas3ymMmeBaloT He TOJIbKO MPOU3BOLCT-
BEHHbIN Mpouecc, HO 1 cdepbl ynpasieHus, opraHndaunn Tpyaa, GopmMmpoBaHus
OpraHM3aLnOHHbIX CTPYKTYp U T.A. BHegpeHme vHHOBauMi BO BCe obBnacTtu
DOYHKLUMOHMPOBaHNA OpraHn3aumin CTaHOBUTCHA OLHUM U3 BaXKHEWLIUX YCNOBUN
onTUMM3aunM U BbIXUBAEMOCTHU.

B HacTtogLlee BpeMS LLUMPOKYID U3BECTHOCTb MOJlydnsiia MoAesib TEXHONOrumn
Y.Meppo. Ero aprymeHTauma coegmHuna B cebe MeTopl M3roToBAEHUS NPOAYKLUNN,
NMPUHATUS PELUEHMIA B OpraHmM3auum U CAusHUSA CTPYKTyp. B TexHonormveckom
npouecce MM BblIOAENAETCH BepTuUKasibHasas M ropu3oHTalibHad COCTaBigdloWMe.
BepTukanbHasa oCb nokasbiBaeT, HACKOJbKO B JAaHHOM Mpouecce BO3MOXHO
NPUMEHEHVE aHANUTUYECKMX METOOOB pelleHns npobnem. Beicokaa cTeneHb
aHaNMTUYHOCTM MO3BOJSISET Pa3NOXUTb €ro Ha OTAENbHble onepauum 1 COCTaBUTb
anroput™M. OpM3OHTaIbHOE M3MEPEHNE OTPaXaeT VHOVUBUAYANbHYIO U FPYNMNoBYKO
0EedaTeNIbHOCTb y4aCTHUKOB, KOTOpasd XxapakTepusyeTcsd, C OO4HOMN CTOPOHHI,
CnefoBaHMEM MPUBbLIYHLIM, CTapbiM MNpaBuiam, a C APYrol, — CO30aHMEM HOBbIX
HOpM. Mogpenb Meppo faeT BO3MOXHOCTb YCTAHOBUTb, YTO Pa3BUTUE TEXHOJIOMMU
BO3MOXHO J/MWb Ha OCHOBE COCPEefOTOYEHUS BHUMAHUSA Ha CHNOXHbIX,
HeaHann3npyeMbix pelleHnsax npobrnembl NPOU3BOACTBA, HA 0OOCHOBAHHbIX
HOBATOPCKMX OTCTYMIEHUSAX OT MPMBbIYHbIX, CIOXMBLUMXCS METOOOB U MpPaBuJl.

Bce anemeHTbl opraHu3daumm nNpuBOAATCSH B AEeNCTBUE MOCPEACTBOM
yrnpaBJ/ieHUs1 - OCHOBHOIMO CUCTEMOOOPA3YIOLLErO 3/IEMEHTA CUCTEM Pa3JINYHOWN
npupopnbl, o6ecneymBalOLLEro UX LLEeNOCTHOCTb NOCPEACTBOM COXpPaHeHus
onpeaenieHHoN CTPYKTYpbl, NOALEPXaHME pexuma AedTeNbHOCTU, peannsauum
nporpamMmmbl 1 uenen geatensHocTu. OHO MPM3BaHO OCYLLECTBAATb KOOPAMHALMIO
M COrfiacoBaHuMe BCEX CTPYKTYP CUCTEMbI, MOOMIN3ALMIO MMEIOLLUXCA PECYPCOB
(PUHAHCOBbLIX, TEXHONOMMYECKUX, NIOACKMUX) B HaANpaB/ieHUM peannaauunu
nporpamMMHbIX Liefieil 1 yCTaHOBOK. YnpaBneHue BkoyaeT B cebs cyObekT, 00bekT
1 cpeactea. CyObekT ynpaBneHus - 3TO COBOKYMHOCTb OPraHOB M OpraHuM3auui,
OCYLLECTBNFAIOWMX CO3HATE/IbHOE BO3LOENCTBUE HA CUCTEMY C LEJbIO OOCTUXEHUA
onpefeneHHbIX pedyfbTaTtoB. YnpaBieHYeCcknin annapaTt opraHn3aumm npencraBieH
MU@MM 1N OpraHamu, OCYLLECTBASIOLLMMY pa3paboTky 1 peanusaumio ctparerum u
TakTUKN NOBeAEHUs opraHusaumu, obnagatolLeli NpaBoM OTAaBaTb NpUKalaHUs u
pacnopskeHus, a Takxke MpaBOM KOHTPONSA 3a MX BbiNoNHeHneM. CpepcTBa
ynpassieHUs1 - 3TO COBOKYMHOCTb MPMEMOB, Npasujl, METOLOB W TEXHOJIOrnM,
NPUMEHSIEMbIX CYOBEKTOM B OTHOLUEHUM 0O0bekTa AN AOCTUXKEHUS MOCTaBNEHHbIX
uenem.

OOBbEKTOM YyrnpaBReHUs BbICTYNAOT BCE 3NIEMEHTbI OpraHM3aunn: Lenu,
CTPYKTYpa, YH4ACTHUKM U TEXHONOTUU.

YnpaeneHyeckas OeATeNnbHOCTb 00s3aTenbHO npeanonaraeT GopMrpoBaHne
OprTaTtHOM CTPYKTYpbI npeanpuatisa. B npouecce dopmMmpoBaHua onpenensoTcs
HeoOxoauMble NOAPA3AeNeHs, WTaTHaa YMCNEHHOCTb NepcoHana, ero ksanudumka-
LS, paspabaTbiBalOTCS HOPMATUBHbIE TPEOOBAHNS. BaxHbIM nokasaTenem npu 9Tom
ABNAETCHA CTeneHb 3adopMann3oBaHHOCTU CTPYKTYpbl. Hpe3MepHO BbiCOKas
dopmanmsaums BefeT K CHUXKEHMIO ee TBOPYECKOro noTeHumana, pocTy 3/1IEMEHTOB
OtopokpaTtnama. Huakuii ypoBeHb popmanmsaumm oOycnoBnmBaeT nageHve nopsaka
B opraHugdauum, ocnabneHme cBa3el Mexay KOMnoHeHTamu. NosTomy ang
PYKOBOACTBa BaxHO M30paTb Hanbonee pauuoHanbHbIA BapuaHT dopmManmsaumm
CTPYKTYpPbl OPraH1M3aLmm B COOTBETCTBUM C BbINOJIHAEMbIMU ee 3aaaqamu. CnoxxHom
npo6nemMoi ABNSeTCs peryimpoBaHne COOTHOLIEHUA Mexay (dopmMasibHON u
HedopmanbHOM CTPyKTypamu. [onoXuTeNbHbIM SBASETCS COBNageHne HarnpasfieH-
HOCTW MHTEPECOB Ha LOCTUXEHME uenn kak dopmasbHOM, Tak 1 HedOopMasibHOM
CTpyKTypbl. HO Tak GbiBaeT naneko He Bcerga. Hepenko HedopMarnbHble CTPYKTYPbI
0OKa3bIBAIOT COMPOTUBIIEHNE YCTAHOBJIEHHLIM OQULMANbHLIM nopsaakamMm. Mexay
pasnanyHbIMY MUKPOTrpynnaMm U MUX Angepamm MOryT BO3HUKATb KOHQNUKTHI,
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co3palme HPaBCTBEHHO-MCUXOIOTMYECKYI0 HAMpPsXXEHHOCTb B OpraHmM3auumsx.
MoaToMy 3apayeit ynpaBneHns CTaHOBUTCS CBeAeHWe A0 MUHUMYMa BAUSHUSE 3TUX
HedopMabHbIX MPOLUECCOB Ha OYHKUMOHUPOBAHME BCEW CUCTEMBbI.

OQHO 13 onpeaensalmMx MecT 3aHMMaeT ynpassieHue nepcoHanom. Cpean
MHOYUCNEHHbIX DYHKUMI ynpaBfiieHUs MepcoHasoM Beayuiass poSib OTBOAUTCS
dopMUpPOBaAHUIDO €ro MOTMBALUUU, MNOBLILEHUID €ro 3aMHTEePecOBaHHOCTU B
Ka4eCTBEHHOM BbINOSIHEHMMN BO3/I0OXEHHbIX HA ero 0b6s3aHHOCTEN.

MoTtuBauusa npepgnonaraetT paspadoTKy U NOCTOSAHHOE COBEpPLUEHCTBOBaHME
KoMmnaekca Mep, CTUMYJIMPYIOWNX aKTUBHOCTb PabOTHMKOB. YnpaBneHue
opraHu3daumeint npegnonaraeT U ynpasneHue TexHonornamu. OHO 3akioyvaeTcs
B MOCTOAHHOM OTC/NE€XMBaAHUUN TEXHOJIOTMYECKNUX HOBUHOK, UX CBOEBPEMEHHOM
BHEOPEHUN B XW3HEOEeATe/IbHOCTb OpraHu3aumnu.

Mpouecc ynpaBneHna ABngeT coO0M HenpPepbiBHbIN LUK MPUHATUS U
peannsauuy B3aMMOCBA3aHHbLIX peweHuin. OHM cnocoOCTBYIOT pa3peLleHunio
BO3HUMKLUMX MPo6aeM, onTuMmsaunmn GyHKLNOHUPOBAHNS OpraHM3aummn, yCTpaHeHUo
BO3HUKLLNX HEOMNPEeOeneHHOCTEeN, CHUXEHMIO PUCKOB. YMpaBJfieHne CTPOoUTCH Ha
onpenesieHHbIX NpuHUmMnax. Bnepeble oHW 6binn paspaboTtaHel FeHpu Paiionem.
B Hayane XX Beka OH BblOeNsn MNSTb MPUHLUMUMOB: MaHMPOBaHME, OpraHusauus,
KOOpANHAUMS, MOTUBALMSA U KOHTPOJIb. XOTS OHU fiexaT B OCHOBE YrNpaB/ieH4YeCKOro
npowuecca U Nno cen OeHb, OAHAKO COBPEMEHHble OpraHmsaunm 3Ha4YUTesIbHO
YCJIOXHWNCh, a CNedoBaTeNlbHO, U yrpaBieHne UMW 3HAYUTENbHO YCTOXHUIOCh.
OHo cTano 6onee AMHAMUYHLIM, MHOFOQYHKUMOHAbHBIM, 60flee MHOroo6pasHbIM
B CTPYKTYPHOM OTHOLWIEHUU. [TO3TOMY N MPUMEHEHUE 3TUX MPUHLMMNOB AO0JIKHO
CTPOUTBLCHA C YYETOM HOBbIX OPraHM3aLuMOHHbIX MPOLECCOB N ABJIEHUN U
obecneunBaTtb peanuaaumio CUCTEMHbIX Lefieil opraHmaauunm.

2. ONMUCAHUE CUCTEMHbIX OBbEKTOB

Onucanuve CJTIOXKHOOPraHM30BaHHbIX LENOCTHbIX o6pasoBaH|/||7| aBngeT cobon
npouecc unx no3HaHwug, (DI/IKC&LJ,VIVI AaHHbIX O CBOI7ICTBaX, npun3Hakax, CBA34X,
OTHOLLEHUSIX, 3aBUCMMOCTSX. B npeaplayliein loHUTe B KPaATKOM U3JIOXKEHUU YXe
OblNna NokazaHa CyTb OMMCaAHUS CUCTEMHbIX 0ObekTOB. B aTom paspene Gonee
noapoObHO PaccCMOTPUM MexaHWU3M OMMCAHUS LENOCTHbIX MPOLLECCOB U SIBNEHWUN,
NMPUHLUUMNBbI €ro OCyLWeCTBNEeHNUA N NCMOJIb30OBaHUA BO3MOXHOCTEN KI/I66pHETI/IKI/I.

2.1. MexaHn3m npouecca ONMCaHUs CUCTEMHbIX 0O0BLEKTOB

OnuncaHmne cucTem SBNSIETCHA BaXHENLen 3a0a4el CUCTEMHbBIX UCCNe0BaHUN.
CucTeMHbIMM 0ObeKTaMu NP 3TOM MOTYT BbICTYMaTb CaMble Pa3/iMyHble LIENIOCTHbIE
obpa3oBaHus, CyLLEeCTBYOLIME B NMPUPOLE, TEXHMKE, 0OLWECcTBe, U UX KOMMJIEKChI.
Takux cuctem B mMupe BGecuynmcneHHoe MHoxecTBo. OnucaHume Kaxaow u3 HUx
obnapaeT cBoel cneundurkon, onupaeTcss Ha COOCTBEHHYIO MCCIeO0BaTENIbCKYIO
6a3y. OcobeHHOCTb COBPEMEHHbIX OOCTUXEHUN OOLLEN TEOPUU CUCTEM U
CUCTEMHbIX UCCNeaoBaHNi COCTOMUT B TOM, YTO OHW COAEPXaT MEeToAonorndyeckue
OCHOBbI pELUeHVs 3TolM Npob6aemMbl U NO3BONAIOT paspaboTtaTte obLMe NOAXOAbl U
MEXaHU3Mbl K U3YYEHWUIO LLeNOCTHbLIX OOBHEKTOB.

TexHuka 1 TEXHONOrMS OMUCAHUA CUCTEM OYEHb C/IOXKHA U MHOrOBapuaHTHa.
CyLLeCTBYIOT pasfinyHble NoaxoAbl, onpeaensiowme MexaHn3Mbl ero OCyLLLECTBEHWS.
BaxHbIM sBNsieTcs BbIOOP A13blka ONUCaHUS, MO 3TOMY MPU3HAKy OHO AENUTCS Ha
copgepxaTtenbHoe 1 ¢dopmanbHoe. Camu no cebe 9TM ABa Noaxoga UMeET
rnybokmne unctopudeckme kKopHu. CornacHo . JIeMBHULY MCTUHA - MOHATUE
aHanutndeckoe. OTCloga BbITEKAET, YTO CUCTEMbI OKa3blBAOTCA NPencTaBfiEHbIMM
dopmanbHbIMN Mopenamu. B aTom cnyvyae onucaHue comepxuTt B cebe
akcuomaTunyeckue pokasaTeNlbCTBa, NOCTPOEHHbIE HA OCHOBAHUW BHYTPEHHUX
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CBOWNCTB M Npu3HakoB 00bekTa, 6e3 npuBNeYeHns pes3ynbTaTOB BHELLIHUX,
amnupuyeckux HabnogeHuin. Mpu TakoM noaxoae, BO-NepBbiX, U3 MO 3peHUs
nccnenoBaTens McHesatT CBA3M [OAaHHOW CUCTEMbI C APYrMMM CUCTEMAMU; BO-
BTOpPbIX, AAJIEKO HE BCErga Oka3blBaeTCsd BO3MOXHbLIM OMnmMcaTb CUCTEMY C MOMOLLbIO
dopmannsoBaHHOro sA3blka. OgHaKo 9TO He O3HavaeT, YTO OTpuULLAeTCs BCAKas
BO3MOXHOCTb MCCNeaoBaHna OObEKTOB MMEHHO Takum obpas3om. C dopmanbHOM
TOYKM 3PEHUS MOXET ObITb OMMCAHO JMLIb OFPaHUYeHHOEe YMcno cucTtem. Jlydwe
BCEro a1oT MeTon NMoaxoauT K U3YYEHUID XOPOLLIO CTPYKTYPUPOBAHHbLIX 3aad,
KOTOpbIE MOryT ObITb PeLleHbl MaTeMaTUYeCKMMU MEeTO4aAMM.

MHaye ctpoutca cuctema nodHaHusa . Jlokka. OH MCXOAUT U3 MPUHLMIMOB
B3aMMoOCOrjiacus, HernocpeancTBEHHOro HabnwgeHns M 3KcnepumMmeHTta. B
cuUCcTeEME No3HaHWS Jlokka Aoka3aTenbCTBa He OrpPaHNYMBaOTCS TOIbKO GOpPMasibHbIM
onucaHveM npougecca unn aBneHus. Ho aToT MeToa MMeeT OAVH CYLLECTBEHHbIN
HepocTaTtok. OH 3ak/iloyaeTcss B TOM, H4TO MNpPU aHanm3e HEKOTOPbIX CUCTEM
npakTuyeckas Lenecoobpa3HoOCTb okadbliBaeTcs npeobnagatollell Hag norn4yeckon
N TEOPETUYECKOM CTPOMHOCTLIO MU CTPOroCThbiO.

B 6onee pasButoM BuAe npencrtaet cuctema nosHaHus M.KaHta. OHa no
cyuwecTtBy o0beanHsaeT noaxoabl JlerbHunua u Jlokka. B Hell dopmanbHoe onncaHue
HaxXoAUTCA B eOMHCTBE C amnupuyeckmm obocHoBaHuem. KoHuenuus U.KaHTta
MCXOOUT N3 eguHCTBa Teopuu M npakTuku. OHa XOopowo nMpumMeHuma AOng
HedopManM30BaHHbLIX 3a4a4, NMPU PELIEeHUN KOTOPbIX HENb3SA AOCTUYb MOJIHOTO
eanHOOYLINS U K KOTOPbIM HEe NpUMEHUM dOopMaibHbIA NOaXoa,.

CoBpemMeHHasa o0Las Teopuss CUCTEM OPUEHTMPOBAHA Ha TO, 4YTO OnuMcaHue
CUCTEMbl BO3MOXHO NLIb Ha MYyTAX COBPEMEHHOr0 MCMOJIb30BaHUA 0b6enx hopm
nosHaHus. Cumtaetcs, 4YTo GopMasbHbIA N COAEPXaTENbHbIA A3bIKM OOMONHSAIOT,
noonpenensitoT U yTOYHAIT n3dydyeHne cmctem. HecmMoTpsa Ha CyuweCTBEHHbIE
OTINYNS ITUX A3bIKOB, MPUHLMUMbLI UX NOCTPOEHUs o4veHb ONn3ku. XoTsa cnenyet
MMEeTb B BUAY, YTO UX COOTHOLUEHME MPU OMUCAHUN KOHKPETHbIX CUCTEM MOXET
ObITb HeoaMHakoBbIM. Hambonee CNoxHbl Npu dopmManm3aumm LenoCTHbIe
ob6pasoBaHus coumanbHOro nopsiaka. MoaTomMy OHM Yalle OnMMCbIBAIOTCSA C MOMOLLbIO
COoLepXaTeNbHOro 4A3bika.

OnuncaHne CMCTEM MOXET CTPOUTLCS HA S9KCTPOCMEKTUBHOM U UHTPOCHEK-
TUBHOM aHanu3e. [1epBbii UMEET CBOEN LEeNbio UccneaoBaHne AaHHOW CUCTEMbI
C BHELLUHMMU, OKPYXalOLWMMN ee CUCTEMaMU, a BTOPOWN - BHYTPEHHUX MapamMeTpoB.
M 3aKkCTpoCnekTMBHOE, U MHTPOCMEKTUBHOE onucaHne coeamnHseT B cebe dpopmalb-
HbI 1 coaepXaTenbHbIl 93bikn. OTpaxas pasfiMyHble No XapakTepy CBA3M 1 3aBUCU-
MOCTW, OHM [aloT B CBOEM eAuHCTBe O0OLLYl0 XapakTepucTUKy ucclemyemMoro
obbekTa.

KOHKpeTHblE MexaHM3Mbl CUCTEMHOIO OMnucaHus 0OBbEKTOB, OTOOpaxatoLme
METO40/10rMI0 NO3HaBaTENbHOIrO MNpoLecca, CBOAATCSH K BbIAENEHMIO OCHOBHbIX
3TanoB (UWKJIOB) M3Yy4eHUSA LENOCTHbLIX MPOLECCOB M SBNEHUI, KOTOPbie OaloT
BO3MOXHOCTb YyCTAaHOBUTb OMNpeaefsieHHble CBOMCTBA, MPU3HAKW, COCTOSHUA U
NoBeEeHne CUCTEMbI. Hapsay CO MHOrMMU OBLLMMU MONOXEHUAMWN, B MOAXOAAX K
MeXaHM3MaM OMMCaHUS CUCTEM MMEETCSH U MHOI0 OT/INYMIA N HEOMNPELAENEHHOCTEN.
He cocpepoTaymBasiCb Ha HUX, OTMETUM JINLb HaLly TOYKY 3PEHMUS.

B camom o6uiemM Buae MexaHU3M OMUCaHUA CUCTEeM BKIo4YaeT B cebs
cnegylowme aTanbl:

1) BblOeneHne obbekTa cpeau Apyrux U npeacTaBfieHne ero Kak CUCTeMb;

2) knaccmdunkaLMOHHas XapakTepucTMka CUCTEMBI;

3) onpepeneHve uenen, 3agady U HasHadeHUs (DYHKUMIA) CUCTEMBI;

4) yCcTaHOB/EHME CBA3EN CUCTEMbI C APYTMMW CUCTEMAMU;

5) ocyuwiecTBneHne AEKOMMNO3NLMN CUCTEM, BbIAENEHNE CTPYKTYPHbIX KOMMO-
HEHTOB;

6) nccnepgoBaHMe NMOBEAEHUS CUCTEMBI;
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7) N3y4eHne COCTOAHUSA CUCTEMbI U HanpaBiIEeHHOCTU €€ U3MEHEHUS.

OTBeTbl Ha BOMPOChLI, 3a/IOXEHHbIE B 3TUX 3Tanax, gakTuniyeckun n 6yayr
OonucbIBaTb CUCTEMHbI 00bekT. Mpuyem B CBOEM €OMHCTBE 9TO onucaHue 6yaet
[aBaTb LENOoCTHbIM 06pa3 obbekta. ObpaTtumcsa Kk 6onee nogpobHOMY aHanuay
KaXaoro atana. 970 NO3BOAUT YBUOETb U NMOHATb MEXaHWU3M CUCTEMHOrO OMNMcaHus
LLeJTOCTHbIX CJZIOXKHOOPIraHM30BaHHbLIX MpPoLecCOB U ABJIEHUN.

OnucaHne cucTemMbl HaYyuHaloT C BblaeneHunda ob6bekTa cpeon apyrux v
npeacTaB/ieHUs ero Kak LefnocTHoro obpasoBaHusa. Be3 aToro HEBO3MOXHO
n3ydyeHnme CJI0OKHOOPraHM30BaHHbLIX MpoueccoB U ﬂBJ‘IeHI/II\/'I, VI60, ecJqin 3Toro He
caenatb, yckonb3aeT obnactb uccnepoBaHus. OHa CTaHOBUTCS pacrsibiBYaTON U
HEKOHerTHOVI. HedacHbIM aBngeTca un TO, 4TO HeOGXOD,I/IMO OonuncbiBaTb. BbI,EI,em/ITb
CNCTEMY - 3TO 3HAYUT O4EPTUTb ee NnorpaHnyHble KOHTYpPbl, a BMeCTe C 3TUM 4HeTKO
onpenennTtb npeaMmeT maydeHusa. O6LECTBO, OpraHnu3Mm, KneTtka, npeanpusatue -
Kaxgoe n3 3Tux ob6pasoBaHMini MOXET ObiTb OMMCAHO Kak CUCTEMa TOJIbKO B TOM
cnydae, ecnm oHo GyaeT oTAeneHo OT ApYyrux oO6bekToB.

YcTaHOBNEHME MPU3HAKOB, BbIAENSAIOWMX OAHHYIO CUCTEMY Cpean OPYrux, yxe
camMo no cebe gaBnsgeTca onucaHvem cuctembl. OHO He NpPoOCTO onpenenser
npeomMeTHyio o6nacTb UCCNeaoBaHUs, HO U XapakTepu3yeT CBOWCTBA M 4epThl
cuctembl. 'paHnLbl 06bekTa, OTAENSIOWME Er0 OT OKPYXaloLen cpeabl, MOryT ObiTb
onuncaHbl pas3nnyHbiIM 06pa3oM. OH MOXET ObiTb BblOENEeH Mo TakuM MpuaHakam,
Kak pasmep, o6bem, macca, GYHKUMOHaNIbHble CBOWCTBA, KOHKPETHbIE CBA3U U
OTHOWeHuda n T1.4. I'Ipe,u,nonoxvuvl, 4YTO B KayeCTBe CUCTEeMbl paccmMaTpuBaeTcsd
ropos, N. Ero rpaHuvubl BNosHe Moryt OblTb onpeneneHbl Yyepes reorpaduyeckune
KOOpAUHaThl, 3aHMMaemMyto rnjowaib, HACNEHHOCTb, MJIOTHOCTb 1 COCTaB HaCeNeHnd,
MHOPaCTPYKTYPY, NPOU3BOACTBEHHYIO chepy. OTcloga AOCTATOYHO SICHO BUAHO,
4YTO, yCTaHaBiMBaa rpaHvubl, Mbl OMNMMCbIBaeM KOHKPETHbIe CBOWCTBa MCCﬂED,yEMOIZ
CNCTEMBDbI. PasymeeTcsl, Aanieko He Bcerga erko M rnpocTto BblYJIEHUTb 00beKT.
3Ha4YnUTENbHO Nerdye aTo coenatb, Korga pa3rpaHundmnTesibHble MOJ1I0Cbl O4YepYeHbl U
MOTyT OblTb BbIYUCEHbI C nMOMOLWbLID MN3BECTHbIX MaTeMaTn4eCckux cbopmyn,
YPaBHEHUI, a Takke MOAYMHEHbl CTaTUCTMYEeCKMM 3akoHam. Ho He Bce cuCTeMbl
noagalTCcd OTrpaHNYUTENIbHOMY OMUCAHUIO C NMOMOLLBbIO KOJIMYEeCTBEHHbIX NMapamMeT-
PoOB. BbIJJ,eJ'IeHVIe MHOI'mXx N3 HMX CBA3aHO C UCMOJIb3OBaHMEM UCKITHOYUNTENbHO
Ka4eCTBEHHbIX UM Ka4eCTBEHHO-KOJIMYECTBEHHbIX NMoKasaTesnen. rpaHI/ILI,bI npum aTomMm
npuobpeTaloT OOCTAaTOYHO YCJIOBHbIN XapakTep. B aTux cnydasx obpaljaloTcs K
nprYMeHeHnio MeToaa ucknodeHns. CMbIC ero CBOAUTCS K TOMY, YTO Luar 3a Lwarom
OT 0ObekTa OTCOEAMHAETCS BCE TO, YTO HE BJIMSIET HA €ro uenocTHocTb. “OTcoeamn-
HEeHHble 351leMeHTbl” BbIBOOATCS M3 0O0bekTa M NepenalnTcs B OKPYXKalolyl ero
cpeny.

I'Ipen.CTaBneHme 0O6BEKTOB KaK CUCTEM npexnane Bcero CBA3aHO C NX onncaHnem
KakKk HaxoOsWMUXcs B OnpefesieHHbIX OTHOLEHUAX MHOXeCTB. B coBpemMeHHOoM
Teopun CuUCTem Bce Yalle np|/|6era10T K TOMY, 4TOOBI BblPa3nUTb CUCTEMHbIE MPU3HaKN
obbekTa maTemaTtudecku. MNpuBenem Ona npuMepa Nullb OAUH U3 BapuaHTOB
MaTemMaTnyeckoro onncaHna cuctTemMmbl, 4aHHOIro aMepukaHCKNMMN y4YeHbIMU

Ix.Knmpom n M.Banaxom. “lycTb cnctema S COOEPXUT 3NEMEHThI 3, 3y, ..., &, U
nycTb @, - OKPyXeHune cuctembl S. Beegem mHoxectsa A = {a,, a@,, ..., @,y 1 B =
{a;, a, ..., a,}. Kaxaplh aneMeHT MHOXecCTBa B xapakTepmdyeTcs HEKOTOPbLIM

MHOXECTBOM BXO[HbIX BEINYMH U HEKOTOPbIM MHOXECTBOM BbIXOAHbIX BENYMH.
CumBon r; 0603Ha4aeT crnocob 3aBMCUMOCTY BXO[HbIX BEJIMHMH B/IeMeHTa j a; oT
BbIXOOHbIX BENIMYMH 3NEMEHTA Q;, KOTOPbLIA ONpenenaeTcs OTHOLWEHUAMU 3TUX
BenmuuH. MHoxecTso Bcex r; = (i, j = 0,1, ... n) o6o3Ha4m Yepes R. TMpu 3Tux
NPEeanoSIOXKEHNAX CUCTEMA OMPenEensaeTcsa YTBEPXAEHNEM, YTO KaXA0e MHOXECTBO
S = {A,R} oGpasyeT cucremy”.

'Kilirf, Vallach M. Cybernetic Modelling. N. Y, 1967. P. 78.
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AKTVBHOE BHeOpEeHVEe MaTemMaTU4eCckux MeToAO0B B MPaKTUKy NpencTaBieHus
06bEKTOB B KQ4ECTBE CUCTEM SIBNISIETCS BECbMA MIOAO0TBOPHLIM. Bo MHOrmx cnyyasx
OHO no3BONsleT 0O60CHOBATb C BbLICOKOW CTEMNEHbIO TOYHOCTU LLENOCTHbIE,
VMHTErpaTuBHbIE CBOlCTBA 00bekTa, 0Opa3yemMble B pe3y/bTate B3auMOOENCTBUS
MHOXeCTB, COCTaBAdIOWMX OAHHYIO cucTeMy. MaTemaTtmnyeckoe npeacraBfieHne
cucteM obecneyrBaeT BbIBEPEHHOE M apryMEeHTUPOBAHHOE O0Ka3aTeNbCTBO TOrO,
4YTO onpefeneHHbIM 06pPa3oM OpPraHN30BaHHbIE Y B3aUMOLENCTBYIOLLME MHOXECTBA
06pa3syloT NHYI0 KQYECTBEHHYIO OMPEAENEHHOCTb, OTINYHYIO OT MPOCTON CYyMMbl UX
CBOWCTB.

OpHako onaTh XXe ykaxeMm Ha To, 4YTO He BCe 0ObekTbl MOryT OblTb NpeacTas-
JIeHbl B Ka4eCTBE CUCTEM C MOMOLLUBID HOPMYI, KOMMIEKCOB AnddepeHumanbHbIX
M MHTerpasibHbIX ypaBHeHWn. B Gonbluein cteneHn 370 NPUMEHUMO K Pa3fIM4yHOro
poaa nMpuUpoOHbIM U TEXHUYECKUM cucTtemMam. Pexe matemMaTuMyeckuini noaxon,
MCMNONb3yeTcs O coumanbHbix 06beKTOB. Mpy Mx NpeacTaBfeHUN Kak CUCTEM
yauwie Bcero npuberawT K NOTMYECKMM YMO3AK/IOYEHUAM, ONPEenensaiowmnM nx
ABTOHOMHOCTb U LENOCTHOCTb.

BTopoi nyHKT mMexaHu3ma onmcaHus CUCTEM npepnonaraeT BbIICHEHME, K
KakoMy Knaccy, poay, BUAYy NPUHAONEXUT OaHHbli 00beKT. M3BecTHO, 4TO Bcsikas
cucTemMa sIBNISeTCs BCErfga pPasHOBUMOHOCTbIO cucTeM 6GOJiee BbICOKOrO nopsika.
He cekpeT Takxe u TO, 4TO LENOCTHble 00pa3oBaHMsa HU3LLEro nopsiaka BoupatoT B
cebs OCHOBHble CBOMCTBA CUCTEM 0OOJiee BbICOKOrO MOPsSAKa, NPUHAANexalmx K
haHHoMy Buay, poay, knaccy. Hanpumep, B npupone HacumteiBaetcs 6onee 50
BMOOB pOMaLLEkK, KaXxAbli U3 KOTOPbIX uMeeT Hemano obuwero. OQHOBPEMEHHO
pomaluka HeceT B cebe Lenbii psg 4epT OOHONETHUX Tpas, K POAY KOTOPbIX OHa
npuvHagnexmT. B Hel Takke cogepXaTtcs CBOMCTBA CEMENCTBa C/IOXHOLBETKOBbIX,
B COCTaB KOTOPbIX OHA BXOAUT. TO Xe caMoe MOXHO cka3aTb 1 0 yenoBeke. Obnanas
CBOEll MHOMBUAYANbHOCTbIO, OH BMeELAeT B ceba onpefeneHHble KayecTBa,
06yCNoBNEHHbIE €ro NMPUHAANEXHOCTbIO K KOHKPETHOW rpynmne, Knaccy, Hauuu.
PaccmatpuBas obume, oCOBEHHbIE N €4MHNYHbIE YEPTbl CUCTEMbI YEPE3 €e
NPUHAANEXHOCTb K cucTteMam 6osiee BbICOKOro Mopsifka, ONMuChbIBAOTCS U ee
CBOWCTBA.

Ho onuceiBaemas cuctema, Kak npasuio, cama SBASETCH CUCTEMON BbICLLErO
nopsaka B OTHOWeEHUN Apyrux o6bekToB. OHa BLICTYNAET B KAYeCTBE WCXOAHOM
TOYKUM Knaccudukaumm COCTaBASIOWMX ee 0OBEKTOB. FApKMMKM NpUMepamu 3Toro
ABNSAIOTCA nepuoamyeckas tabnvua O..MeHpeneeBa, nonynsaumMm B pacTUTENbHOM
1 XUBOTHOM MUPE, TEOPUS XUMMUYECKOrO CTPOEHUHA, COrnacHO KOTOPOW CBOWCTBA
BELLLECTBA ONPEAEensoTCs NOPsiAKOM CBS3el aTOMOB B MOJIEKYNAX U UX B3AMMHbIM
BAvsHMeM. B pgaHHOM cnyyae mccnegyemasi cMctema urpaeTt posib CUCTEeMbl-
knaccudpukaropa. VdydyeHme cuctembl kak knaccudukaropa gaet BO3SMOXHOCTb
06HapyXuTb M onnucate NoAUMopdPnaMm M M3omMopPuU3M, CUMMETPUIO U
acummMmeTpuio. Tak, ecnv pedyb UAeT O KPUCTANNIMYECKUX BELLECTBAx, TO UX
n3omop®dur3M NposiBNsgeT cebs B paBHOBECHOM COCTOSIHUM TBepAblx Ten. OHo
06GYC/IOBNEHO TEM, YTO KaXOOMY BELLECTBY MPU ONPEAEsEeHHbIX BHELUHUX YCIOBUSAX
(TemnepaTtypa, gaBneHne) COOTBETCTBYET ONpedesieHHas aTOMHas CTPYKTypa.
Monumopduram obHapyxmBaeT cebs B USMEHEHUSIX 3TOW CTPYKTYPbl, BO3HUKAIOLLMX
NPy M3MEHEHUM BHELUHUX YCnoBuin. KpucTtannel o6nagalT CUMMETPUEn aTOMHOMN
CTPYKTYpbl, COOTBETCTBYIOLLEN el CUMMEeTpUE BHeLLHEe PopMbl. 3TO 00bACHSETCS
TeM, YTO KpucTana MoXeT OblTb COBMeELLEH caM C coboi nyTeMm MOBOPOTOB,
OTpaXeHWin, napansienbHbIX NEPEHOCOB N ApYrvux npeobpasoBaHuii CUMMETPUN, a
Takxe komOuHaumeln aTux npeobpadoBaHuii. CUMMeTpUs CBOWCTB KpucTanna
obycnoBneHa CUMMETPUE €ro CTPOEHMUS.

Ha TpeTbem aTane onmcaHus CUCTEMbl ONPEnEensioT ee uenu, 3apaydv u
Ha3Ha4dyeHue (pyHkuum). Cpean Bcero MHoroobpasus LEenoCTHbIX 06pa3oBaHuin
[aneko He BCe MMeIT uenb. B nepBy odepenb 9TO OTHOCUTCH K CUCTEMaMm
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HexunBolr npupodbl. OHM He B COCTOSIHMM 3adaTb cebe onpefeneHHylo uenb. B
NPYPOLE OHU NULLIb PeLlaloT CTPOro 0603HAYEHHbIE ANS HUX 3a4ad4n U UMET
cob6CcTBEHHOE (QYHKLMOHANbHOE MpefHa3HavyeHne, rnaBHbiM 06pa3oM CBA3aHHOEe
C npoueccom B3amMoobmeHa. B kakoi-TO Mepe UCKJIIOYEHME COCTaBASAOT
WCKYCCTBEHHbIE HEeXMBble cUCTeMbl. HO 1 30eCb Lenb 3a0aeTcd He CUCTEMOWN
V3HYTPW, @ YENIOBEKOM U3BHE.

LleneBoli napaMeTp npucyLl, TONbKO coumanbHbIM cucTemMam, MO0 OH CBs3aH
C CO3HaTesNlbHbIMU AENCTBUSMU, NPEeABUAEHUEM COCTOSIHUS CUCTEMbI B OyayLueMm.
Llenb cuctembl - 3TO HE MPOCTO MAeasbHbIM 00Pa30M BbIPAXEHHbIM PE3ynbTaTt, HO
W LEHTpabHbIA MOTMB, NOOYXAAIOWNA K AEATENbHOCTU MO ee A0CTuxeHuio. OHa
Hepa3pbiIBHO B3aMMOCBS3aHa C UTOraMmu 3TOW OEATEeNbHOCTU U MOXET ObiTb
paccMoTpeHa Kak mepa ee ad@PekTUBHOCTU. JONyCcTUM, YTO MAAHMPYEMOW LIENbIO
KOMMEpPYECKOW onepauum ABnsieTcs noayydyeHne npubsbinm B paamepe, 0603HaYEHHOM
“m”. PeanbHo xe oHa cocTaBuna “ '”. OTHOWEHWE NNaHUPYEMOWN LLeNeBoO
BEJINYMHBI K MOJSIYYHEHHOW B AENCTBUTENIbHOCTU Ha3biBaeTCqd KO3dPuUUMEeHTOM
adpdpekTUBHOCTN peanunsaumm uenu. B Hawem npumMmepe OH paccyMTbiBaeTCH
no ¢opmyne:

Ecnn aT1oT KOSPOUUMEHT MEHbLLUE eaVHULbI, TO 3HAYUT Uefb He OOCTUrHyTa
UAN OOCTUNHYTA HENnoONHOCTbIO. [py ero paBeHCTBE €OVHULE MOXHO YTBepXaaTb,
YTO LLeSb BbIMOSIHEHa, a korga oH Gosblue eanHuLbl, TO CNpaBeaMBO YTBEPXAeHNe
O ee MnepeBbINoSIHEHMN. XOTH MNOCNefHee elle He FrOBOPUT O BbICOKOW 3¢hdEeKTUB-
HOCTW CUCTEMbI. MOXHO MPEBLICUTbL LENEBYID YCTAHOBKY MO MPOM3BOACTBY
npoayKUun, HO OHa He HalaeT cObiTa Ha PbIHKE.

B peanbHOM XM3HU cUcTEMA MOXET UMETb MHOXECTBO LIEJIEBbIX YCTAHOBOK.
O60o3Ha4YMmM nx 4epe3d m,, m,, ..., m,. COOTBETCTBEHHO UX KOHEYHble pe3ynbTaTbl

0003Ha4MM Kak mj, mj, ..., m,. Torga cymmapHbli KO3PPULMEHT 3DDEKTUBHOCTU
peannsaumn Leneii 6yget onpenensatsca no dopmyne:

n
K =m +_m2 + +mn =zm"
m, mj m —-m

S~
S~

B Takoii 6onee yCNnoXHEHHOIW MHTeprnpeTauun BbINOJIHEHUE LLENEBbIX
YCTaHOBOK OyAeT 3aBMCETb OT MX peann3aumm rno KaxaoMmy LefieBoOMy napameTpy.
Mx aHann3 6yneT nokasbiBaTb HA MPUYMHbLI U 06CTOATENBCTBA 3DMOEKTUBHOMO NN
HEeLOoCTaTOYHO 3PPeKTUBHOro “cpabaTbiBaHMS” CUCTEMbI Kak B LEoM, Tak U Mo
OTAOEJIbHLIM LEeJIEBbIM MOKa3aTesNsiM.

3apayn, pelaemMble CUCTEMOM, OTPAXAIOT KOHKPETHbIE AENCTBUS, HanpaBneH-
Hble Ha OOCTUXEHWE Lenn nnu uenen. Vix onncaHne xapakrepmayeTt nyTu, CpeacTsa,
NPUEMbI, C MOMOLLBIO KOTOPbIX MOXHO OMTMMasNbHbIM 06pa3omM A06UTbCS MaHu-
pyemMoro peaynbTata. Hanpumep, 0oHOM 13 LeneBbiX yCTaHOBOK NPEeANpUSaTUS MOXET
ObITb [OCTaBKa rPy30B B PasfiMyHble MyHKTbl HadHayeHus. Ee peanudauuns tpebyet
peLleHns COOTBETCTBYIOLLMX TPAHCMOPTHbLIX 3aa4ad.

BaxHbIM gBnsieTca onucaHue Ha3HadeHus cuctemMbl. OHO yka3blBaeT Ha TO,
3a4eM HyXHa AaHHas CUCTeMa, Kakylo YHKLUMOHANbHYIO Harpy3ky oHa HeceT. CBoe
KOHKPETHOE npeaHa3HayeHMe CUCTEMbI NOJy4aloT TOMbKO TOrga, Korga BCTynakT
BO B3aMMOLENCTBME CO CBOMMU NOACUCTEMaMMU UNN OPYrMMU cuctemamun. FoBopaT
00 OCHOBHOV N OOMOMHUTENbHbIX OYHKUMSAX cucTeMbl. OCHOBHOE nMpeaHasHavyeHne
Tenesm3opa - 3T0 npeobpa3oBaHMEe CUrHANOB TeNeBelaTeNlbHbIX NPOorpamMm B
nsobpaxeHve n 3Byk. HO GOBREMEHHRE.ESIAERMSOPEI AOMNONHUTENBHO AAl0T
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BO3MOXHOCTb S NPOCMOTPA TeNIeTEeKCTOB, BMUOEO3arnncen, CbeMOK, CAeNaHHbIX
BMAEOKaMepon n T.4.

YeTBEPTbIM KOMMOHEHTOM MeXaHM3Ma ONUcaHus CUCTEM HABNFETCH
oGHapyXXeHue cBs3ei OaHHOro LesIoCTHOro obpasoBaHus ¢ apyrumm. OHM umetoT
NPVHLMNNANBHO BaXHOE 3HavyeHue, NOTOMY 4TO oToOpaxaloT npoueccbl obMeHa
BELLECTBOM, SHEPrMen u nHpopmaumen ¢ BHEWHUM MUPOM. B xoae aTtoro obmeHa
dopMUpyIOTCS Kak Xn3HeobecneymBaloLLme, Tak 1 XXM3HepPa3pyLlaloLme KOMMIeKChbI
CUCTEMbI. Hepeako 9TK CBSA3M pacCcMaTpuBaloT MUCKIOYUTENBHO B OAHOCTOPOHHEM
niaHe Kak BJWSHME BHELWHEWN cpefbl Ha cuctemy. lNpu 3TOM nonarakwT, 4TO
oKpyXawLime o0bekTbl OAHOBPEMEHHO M AAIOT XWUSHEHHYIO SHEPTUIO LEIOCTHOMY
ob6pa3oBaHuio, U crnocobCeTByOT ero rmbenn. C 3TUM Henb3a He cornacutbcs. Ho
HEeNb3s He 3ameyaTb U TO, YTO BCSKag cucTema, B3aMMOLENCTBYA CO CBOUM
OKpYXeHMeM, BNnsSIeT U Ha Hero, u Ha cebsa. OHa oka3biBaeT Ha Apyrme 0ObekThl
WM NO3MTMBHOE, CNOCOOCTBYOLEE Pa3BUTUIO, BO3OENCTBUE, UIN HEraTUBHOE,
BeAyllee K ero paspyleHuio, BAUSHUE, UKW, B KpaHeM cliyyae, HenTpanbHoe
pencrteme. Ho npm 9ToM cucTema OTLAET CBOI SHEpPruio, HapylaeT CBOM
3HepreTuyeckmini 6anaHc, pacxoayeT CBOW CUJlbl, YTO MOCTEMNEHHO U3MEHSET €e
COCTOsIHME N BeOeT K CTapeHuio U pacrajy.

[MloaTOoMy onmncaHue BHELHUX CBA3EN CUCTEMbl BO3MOXHO /Wb HA OCHOBE
aHanmnaa Tpex Gopm 3TUX CBA3EN, XapaKTepU3yoLmX:

1) BAMSIHME OKpyXalLmx 0ObEKTOB HA CUCTEMY;

2) BO3OENCTBME CUCTEMbI HA BHELLHUIA MUP;

3) BNMsiHME CUCTEMbI Ha camy cebs B MpoLLecce B3aMMOOENCTBUS CO CPeaon.

Bonbwoe 3HavyeHMe Npu OMMCAHUN BHELLIHUX CBA3EN MMEEeT BbigBIEHUE
CUNbHOOENCTBYIOLLMX (PaKTOPOB U YCIIOBUA, @ Takke KPUTUHECKUX TOYeK, BedyLumx
K Npeobpal3oBaHMi0 CUCTEMbI B KQYECTBEHHO WHYIO OMPEAENEHHOCTb. TN GaKTopbI
M YCNOBUS MOTYT OblTb BblpaXeHbl MaTeMaTUYECKUM S3bIKOM, KOHKPETHbIMMU
BenmynHamu. Hanpumep, Ha BOAY KaK HEXMBYI OOLWECTBEHHYIO CUCTEMY
CYLLLIECTBEHHOE BO3LENCTBME OKa3biBAET TeMnepaTypHbin pexunm. Npn HarpesaHum
cebilwe 100 rpagycoB oHa 3akunaeT M HauvHaeT TpacdopmupoBaTbes B nap. MNpu
oxJlaXAeHNUN HUXe HyNa rpagycoB BoAa MNpeBpallaeTcs B KPUCTaIMYEeCcKoe
BELLLECTBO - Nen.

MN3ydyeHne cunbHopencTeyowmnx GakToOpoB M YCNOBUI MpencrtasngeTt
3HAYUTESIbHBLIN MHTEPEC U C APYron TOYKU 3peHns. AHanm3 BO3OENCTBUA BHELLHUX
006bEKTOB Ha CUCTEMY MO3BONSET rPagyMpoBaTh MX HA OkasbiBaloLwme 61aroTBOpPHOE
nnu HebnaroTBOpHOE BO3AENCTBME. AHANOIMMYHBIM 06Pa30M MOryT ObiTb BbISICHEHbI
nocnencTBus BO3AENCTBUS AAaHHOW CUCTEMbI HA OKPYXKaIOLLLYO cpeay, YTO OCOBEHHO
BaXHO B 9KOJIOFMYECKOM OTHOLWEHUN. He MeHee akTyallbHbiM SBASETCHA U
BbIICHEHNE PACX0[0BaHUS CUCTEMOI COOCTBEHHbIX PecypcoB. MOHATHO, 4TO Te
006bEeKTbI, HA KOTOPbIE OHA BO3AENCTBYET CUIIbHEE, OTOMPAIOT Y Hee BonbLue aHeprum,
pecypcoB, nHdopmaumm. 3HadyeHne 3Tnx GakTopoB U YCNOBUIA YPEIBbIYANHO BAXHO
He npakTuke. PerynmpoBaHve n MaHUNynvMpoBaHUE MU NO3BONSET OOHU CUCTEMbI
noaAepXuBaTh B YCTONYMBOM COCTOSIHUN, @ ApYrve npu HeoOXo0AMMOCTM paspyLuath.

CrnenylowyiMm 3TanoM MexaHn3ma OMnMcaHusi CUCTEMbI SIBMSIETCS OCYLLLECTBE-
H/E AEeKOMNO3UUMU 1 CTPYKTYpPUpOBaHUSA. [1epBOCTENEHHOE 3HaYeHne umeet
BbliICHEHME BHYTPEHHEro CTPOEHUdA UCCieayeMoro npouecca uim 9BiieHUs.
BHavyane BblAENSOT M ONUCHIBAIOT YaCTU UM NOACUCTEMbI JAHHON CUCTEMbl. 3aTEM
13 KaXXO0WM BbIYIEHAIOT 3N1EMEHTLI. TEM CaMbiM OCYLLECTBAFETCS ONUCAHME peecTpa
KOMIMOHEHTOB, KOTOPble 06Pa3yloT KOHKPETHYIO LIESIOCTHOCTb 1 NMPUAAIOT e CTPOTYHO
M KayeCTBEHHYIO OnpeaesieHHOCTb.

[locne ycTaHOBNEHUS BHYTPEHHErO0 CTPOEHUA CUCTEMbl BaXHO BbIACHUTbL POJib
N QYHKUMM Kax[oro KOMMOHEHTa, 0O6pasyloLero CUCTEMY KaK LLeIoCTHOCTb. Wx
onucaHuve Jaet obliee nNpencTaBfeHne 0 TOM, Kak M3 Ka3anocCb Obl BbIMOJHSIOLLNX
pas3HoOPOLHbIE U Pa3HOMOPSAAKOBblE PYHKUMW 3JIEMEHTOB CK1aAblBAeTCA eanHoe
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uenoe. M3yyeHne CTpykTypbl NpegnosaraeT onncaHue CBA3eM U OTHOLWEHUN,
BO3HMKAOLLMX MexXOy KOMMOHEeHTaMU CUCTEeMbl. 34ecb Takke NpoMCcXoanT oOMeH
BELLECTBOM, 3Hepruen, nHpopmaumen. Beakaa cuncrtema mmeet UCTOYHUKN,
BbipabaTbiBaloLLME COOCTBEHHYIO SHEPT MO N MHDOPMaLUMIO At CBOErO Xn3Heobecne-
yeHus. lMNMpuyem pacxon 9Heprnm B KOHEYHOM CHYeTe BCerga npeBblllaeT ee
BbIpabOoTKy. B 3TOM NeXuT NpuyrHa HEBO3MOXHOCTU CO3OaHUA BEYHOrO OBuratens
M NOCTEMNeHHOro pacnaga u rmbenu cuctem. B npouecce BHYTPEHHUX U BHELLUHUX
CcBs3ell 1 B3aMMOLENCTBUI NMPouUcXoauT npeobpa3oBaHUE CUCTEMbI, KOTOpPoe
MOXET HOCUTb Pe3ysibTaTUPYLWLMA 1 TPynnoBon xapakTtep. [1on pe3ynbTupylowmm
npeo6bpasoBaHueM CcUCTEMblI NoapasymeBaeTcs npeobpasoBaHMe, ecnu 3a
npeobpasoBaHnem A cnegyet npeobpasosaHne B. Fpynnamu npeoGpasoBaHuii
CUCTEeM Ha3blBAlOT TakMe U3 HUX, Y KOTOPbIX Kaxaoe npeobpasoBaHue,
npuHaanexatiee K JaHHOMY MHOXeCTBY, nMmeeT obpaTHoe npeobpasoBaHue,
npvHaanexauiee K 4aHHOMY MHOXECTBY, WM Y KOTOPbIX NMpon3BeneHne AByx JitoObix
npeobpas3oBaHniA, NpuHagNexawmx K 4aHHOMY MHOXECTBY, CaMO MPUHAONEXUT K
3TOMY MHOXECTBY.

Cnepnyowum aTanoMm MexaHmama OnrcaHus CUCTEMbI ABSIETCA UCCnegoBaHne
ee noBeneHus. Horga B nutepartype BCTPeYaeTCs To4Ka 3peHuns, COrnacHO KOTOpOoM
M3y4YeHune CBA3el 1 OTHOLLEHWI 06bekTa yXe 1 ecTb onncaHne NoBeaeHnUs CUCTEMBI.
OpHako aTo He Tak. MoBepeHne cucteMbl oTpaxaeT GYHKLMOHANbHO-AMHAMMYEC-
knn cnocob ee penctema. OHO nogpa3ymeBaeT NobOble MBMEHEHUA 0ObekTa
OTHOCUTENBHO OKpYyXatowlern cpedbl. oBeaeHne cMcTemMbl HE eCTb NPOCTas cymma
BCEX CBA3EM M OTHOLUEHUA KOMMOHEHTOB. HekoTopble CBA3M U OTHOLUEHUS HUKAK
He BJMSIOT Ha MNOBELEHMEe CUCTEMbl, OHM abCONIOTHO HelTpanbHbl. [loBeaeHue
CUCTEMbI SBNSIETCS PE3YbTaTOM UHTErPUPOBAHHOIO OENCTBUS U B3aMMOLENCTBUS
COCTaBNAOLLMX CUCTEMY HacTen 1N 31EMEHTOB, a NO3TOMY 06nagaeT COBCTBEHHbIMM
3aKkOHamum, CBOMCTBaMU M napameTpamu.

B npenbiaoylien 1oHUTE LWes A0CTaTOYHO NMoApOOHbIA pasroBOp O NoBeaeHUN
cucteMm. HanomMHMM, 4TO B LULMPOKOM MOHMMAaHMM OHO CBOAMTCS K TpaHcdopmaumm
BXOOHbIX 3JIEMEHTOB B BbIXOAHblE 3N1E€MeHTbl NMOCpPeaAcTBOM npeobpa3oBaHUs B
caMoli cuctemMe nepBbiX BO BTOpbIE. [pnyeM 3T npeobpas3oBaHus MOryT NpoTekaTb
1 B Lenu obpaTHoi cBs3N. B aTol toHUTE 0OPaTUMCS TONbKO K BOMPOCY O TOM, 4TO
noBegeHne CUCTEMbl BO MHOrOM Onpenensercsa 3HaYeHMEM ee 3HTPONuu.
PaccmoTpum aTty npobnemy ona KnbepHeTU4ecknx MHGOPMALMOHHBIX CUCTEM.
M3BeCTHO, 4TO KONMYECTBO MHOpPMaunm, nepegaBaemMon CO BXO4a Ha BbIXOA4,
3anncbIiBaeTCs CNeayloLmnM BblpaXKeHUEM:

T (xy) =H (x) + H(y) - H(xy),

roe H (x) - konnyectBo nHdopmaumm Ha BXOAE;
H (y) - konnyecTtBO MHOOPMALMN HaA BbIXOLE;
H (X,y) - CyMMapHoe Ko/M4ecTBO MHGpOpMaLMM Ha BXOOE N BbIXOAE.

CornacHo Teopun nHdOpMaumn, KOraa BbIXOOHbIE CUrHasbl HE CBS3aHbl C
BXOOHbIMUW curHanamm, nepecedveHme H (x) u H (y) nyctoe n T (x,y) = 0. B gpyrom
9KCMEPUMEHTANIbHOM Crlyyae, KOraa Mexay BXOAHbIMU U BbIXOOHbIMU CUTHanamm
YyCTaHOBNEHO MOJIHOE COOTBETCTBME, T (X,y) AOCTMraeT CBOero Hambonbllero
3HayeHud, T.e. KOJIMYECTBO nepeaaBaemMon MHGOpMaLMM JOCTUraeT MakCcumyma.
B nepsom cnydae SHTpPONMSA MakCMManbHa, a BO BTOPOM MUHMMAsbHA.

M HakoOHeL, 3aBepllaloWwmMM MEXaHM3MOM OMNUCAHUS CUCTEMbl SBASETCS
N3y4YeHue ec COCTOSIHUS 1 HamnpaBJIEHHOCTU U3MeHeHus. COCTosHME CIyXUT
VMHTErpasbHOM XapakTepUCTUKOM cUCTEM. Yepe3 Hero onpenensioTcs UCXoOHble
NPVHUMMbLI U MOHATUSA TeopUN MHOpPMaLMM 1 knbepHeTukn. Hanpumep, nHdopma-
LMY cBf3aHa C yCTpaHEHWEM HeornpenesieHHOCTU B COCTOAHUU CUCTEMbI U
onpepenseTcsa pasHooOpa3neM ee BO3MOXHbIX COCTOSHMA. DTO MOHATUE OaeT
npencTaB/eHne O Ka4eCTBEHHbIX COCTOSHMSIX CBOMCTB W OTHOLLEHW 06bekTa, ero
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nameHeHnn. OHO HEpPa3pPbIBHO CBA3aHO C MOBEAEHMEM CUCTEMbI. Yem nydyuie
COCTOSIHME CUCTEMBI, TEM ONMXKe ee NMOBEAEHME K ONTUMANIbHOMY U TEM MEHbLLE
B/INFHME HA Hee SHTPONUMNHOro addekTa.

CoCTOSiHME CUCTEMbI HEOTOAENNUMO OT €€ XMU3HEHHOro uukna. Ha paHHux
CTYMNEHsIX ero pasBuUTUS oHa HabupaeT cuny U OOCTMraeT CBOero pacupeta. B atoT
nepuopn cnocob AencTBus, NOBeAEHUS AOCTUraeT CBOEro anores. 3atemM COCTOsIHME
CUCTEMbI HaYMHAET yxyaLaTbCs, B HEM NosiBNseTcs Bce O0sbLue HeonpeaeneHHoc-
Telhi U, B KOHEYHOM cyYeTe, oHa unu normbaeT, UM CyLW,eCTBEHHbIM 06pa3om
npeobpasylTcs, npuobpeTas Apyrylo Ka4eCTBEHHYIO onpeneneHHocTb. Hoeoe
TEXHNYECKOE YCTPOICTBO (€CnM OHO npoun3dBefneHo 6e3 Opaka) Bcerga OTan4aeTcs
ONTUMANbHOCTbIO €ro GyHKLMOHUPOBAHUA, MAaKCUMallbHOCTbIO COOTBETCTBUSA
TeXHUYeCcKUM napameTpam. Ho no mepe cTapeHus ero 9f1eMEeHTOB U3MEHHAETCH n
COCTOSIHME 3TOro yCTpPOMCTBA. TOYHO TakuUM Xe 06pa3oM MPOTEKAET XMIHEHHbIN
uMKn ToBapa. MNepBoHavanbHO CNPOC Ha HEro HabupaeT cuny, 3aTeM 3akpersseTcs
Ha onpenefieHHoM KPUTUYECKOW TO4YKe, Mocsie KOTOPOW OH HavyumHaeT nagaThb.
COBpEMEHHbIN OaHHbIA TOBAp MO0 COBCEM YXOAUT C PbIHKA, MO0 3aMeHSAEeTCs Ha
HOBbIN, OOJlee COBEPLUEHHbIV, a CcnepoBaTenbHO, COCTOSSHWE CUCTEMDbI
XapakTepusyeT HenpepbiBHbIA MNPOLLECC U3MEHEHUS KAYECTBEHHbIX MapamMeTpoB U
CBOWCTB 9JIEMEHTOB U CaMOW CUCTEMBI.

Ha ocHoBaHuuK onpeneneHuss COCTOSHUSA CUCTEMbl OenalT BbiBOA O
HeobxoaAumMoCTU ee ynydueHusa. Kak yxe oTMeyanocb B MEPBON IOHUTE, OHO
npegnonaraeT onpeaeneHne 3agayun, peasbHOro COCTOSHUSA U MOBEAEHUSI CUCTEMBI,
CTENEeHN OTKJIOHEHUSI OT YCTAHOBJNIEHHbIX CTAHAAPTOB, MOCTPOEHME COOTBETCTBYIO-
WX rmnoTtes n GopmynmpoBaHme BbiBOAOB. COCTOSHME CUCTEMbI MO3BONSFET AeNaTb
NPOrHO3bl O ee noBefeHUN. Hepedko B 3TUX LeEeNdX UCNONb3YIOT METOAbI
AKCTPaNONAUUN U UHTEPMNONALMN.

Takum o6pasom, onvcaHme CUCTEM SIBASETCH BaXHEWLWMM 3EMEHTOM
nosHaBaTtesibHOro npouecca. OH MOXET OCYLLECTBAATLCS Kak Ha COOepXaTeslbHOM,
Tak 1 Ha GOpMann3OBaHHOM 4A3blke. MexaHu3M onmncaHms CUCTEM MHOrO3TaneH.
Ha kaxgomM 13 3TanoB UCCNeayTCs KOHKPETHbIe CTOPOHbI, CBONCTBA, NapameTpbl
ob6bekTa, HO BCE OHU AVANEKTUYECKN B3aMMOCBSI3aHbl U TONIbKO B CBOEM €OWUHCTBE
JaloT UenocTHoe npeacTaBfieHne O CUCTEME.

2.2. MpuHUMNBI ONMUCaAHUA CUCTEM

OnucaHne cuctem onupaeTtcs Ha pag npuvHuunos. MpuHLUMNBI onucaHus
cCUCTEM SBNAIOTCH OOBEKTUBHLIMU U OTHOCUTENIBHO YCTOWYUBBIMU, B HUX
packpbiBalOTCa 00WMe Noaxonbl K MCCNE0BAHUIO CNOXHOOPraHM30BaHHbIX
LLeSIOCTHbIX NPOLECCOB U ABNEHUN. B CBOEN COBOKYMHOCTU OHWU MHTErPUPYIOT BECb
no3HasaTesibHbI NpoLecc, o6ecneynBaloT LEeNOCTHOCTb M3y4yeHns obbekTa. B Hux
COOEpPXNTCHA yKadaHue Ha TO, Kak M 4TO AOJIKHO M3y4aTbCs, 4TOOblI MOSHO U
BCECTOPOHHE onucatb cuctemy. OOHaKo Npexae 4emMm MepPenTu K UX packpbITuio,
LenecoobpasHo pazobparbcs C caMUM MNOHATUEM “NPUHLMN”, Tak Kak ero TpakToBKa
B Hay4yHOW NMTepaType BeCbMa MHOroobpasHa.

B coOBpeMEHHbIX MCTOYHMKAX YACTO OTOXAECTBAAIOT MOHATUA: NPUHLMUM,
32aKOHOMEPHOCTb M 3aKOHbI. JeNCTBUTENbHO OHW O4YeHb 6nmn3ku Apyr K apyry. Ho
MeXay HUMW UMEETCS M pasrpaHunynTenibHas 4yepta. 3akoHbl 1 3aKOHOMEPHOCTU
OTpaxalT CYLWHOCTb WM OTHOLIEHUS MeXAy CYLWHOCTAMWU, AelCTBYILWMMN B
cucteme. OHM B 000OLLLEHHOM BUAE KOHCTATUMPYIOT pe3ynbTaT pasHOOOpa3HbIX
CBSI3eN, MMelLwWmMx MecTo B npupode u obuiecTBe, BCKPbIBAIOT U OMUCHIBAIOT
NMPUYNHHO-CNEACTBEHHbIE MapaMeTpbl U MexaHU3Mbl PYHKLUNOHUPOBAHUSA ©
pas3BuTMS MNPOLLECCOB M ABNEHWn. HO OHM He [aloT OoTBeTa Ha BOMPOC, Kak HYXHO
Yy4nUTbIBATb 3TU 32KOHbl M 3aKOHOMEPHOCTU B MPaKTUYECKOW OedATeNbHOCTU. ITO
yxe aBngetcd 3apmauvein npuHumnoB. OHM BbLICTyNalT He NPOCTO B BUAE
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OCO3HaHHbIX YeJIOBEKOM 3aKOHOB, @ B KayeCTBe MOCTPOEHHbIX Ha HWX noaxonax K
peleHnto KOHKPETHbIX NMpakTuyeckux 3agad. NpuHumnbl 9BAKIOTCA OLHOW M3
CTyneHen peansaunm OEeNCTBYIOLLMX 3aKOHOMEPHOCTEN. 3aKOHbI 1 3aKOHOMEPHOCTH
6onee TEOPETUYHBI, YHEM NMPUHLMMBI, JaNbLUe CTOSAT OT NPaKTUKK y4eTa COOCTBEHHOIO
MCMONb30BaHNSA B XM3HWU. [103TOMY OTOXAECTBAEHNE 3TUX NMOHATUI BpPAL, U
ABNSETCS onpaBAaHHbIM. [MpuHUMAbLI, 6a3Mpysachk Ha 3akOHAX U 3aKOHOMEPHOCTSX,
BbICTYNalOT B Ka4eCTBE PYKOBOASLLMX, OCHOBOMOMAraowmx Naen B npakTnyeckom
LEeATENbHOCTN.

B coBpemeHHON Hayke MMEKOT MECTO UM MOMbITKN CBECTU MOHATUE NPUHLMN K
npasuiy. B o6LIENPUHATOM CMbIC/le MPaBUAO OMpenensioT kak TO, YTO A0JIKHO
ObITb coenaHo B cneunduyeckon, eguHnyHom cutyaumm. OHO xapakTepusyeT
MeTobl, Ha KOTOPble onupatoTcs B npakTuke. MpuHUMnbI XXe cocTaBnsioT Hanbonee
0600LLEHHbIE, @ HE KOHKPETHbIE, eAUHUNYHbIE MOAXOAbl K PELLUEHMIO MPaKTUYECKUX
3ajay.

BbiwensnoxeHHoe no3sonsaetr chopmMynnmpoBatb onpeneneHne noHaTus
npuHUMN kak 0600LleHHoe, OCcHOoBoMNonarawLlee TpeboBaHne, Basupyiolleeca Ha
00BbEeKTUBHbIX 3aKOHaxX U 3aKOHOMEPHOCTAX, NpenbsaBisgseMoe K CyObekTy
NpPakTU4eCckon [eATeNbHOCTU, KOTOPbIM OH [AO0JIXEH PYKOBOLCTBOBATbLCH AN4
ONTUMaJIbHOrO OOCTUMXKEHUSA LLENN.

MpuUHUMNBLI ONUCaHNs CUCTEM UMEIOT TP OCOBEHHOCTU:

- BO-MEPBbIX, KAk N NOOble MPUHLUMNLI TEOPUN OHU UMEKT OOBLEKTUBHO-
CyOBbEKTUBHbLIN xapakTep. OHM 0OBLEKTUBHbLI MO CBOEMY MCTOYHUKY U MPOUCXOXAE-
HUIO. OTU NPUHLUUNLI CYLLECTBYIOT HE MO BOJIE YeNoBeka, a HE3aBMCUMMO OT Hero.
Jliogn He NpUAayMbIBAIOT MX, a JIMLLb OTbICKVMBAIOT B OKPYXatoLen OeNCTBUTENTbHOCTH.
B TO e BpeMsi NpUHLMMbI CyObeKTUBHbI B CBOEM NMPUMEHEHUW. YenoBek Ncnofb3yeT
MX B COOCTBEHHOW MHTepnpeTaunu, UCXoasa M3 CBOMX LeNnen, ata ABYeOVHOCTb
HakaablBaeT CEPbE3HbIN 0TNeYaToK Ha No3HaHNe N oNncaHne CUCTEMHbIX 0O bEKTOB;

- BO-BTOpPbIX, MPU OMNUCAHUN CUCTEM peYb MAOET HE O MpuHUMnax BoolLule, a
TONBKO O TEX U3 HUX, KOTOPbIE MOrYT ObiTb MPUMEHEHbI AN NMO3HAHMS LLENOCTHbIX
06beKkToB, CNocobHbI 06ecneynTb UHTEerpaTMBHOCTbL 3HAHUS;

- B-TPETbUX, 3TN MPUHLMUMNbI OTHOCATCA K 0CcobOOl chepe 4enoBe4eckomn
0esiTeNnbHOCTM, a MMEHHO K Mo3HaBaTeslbHoMy npoueccy. OHM cnyxaT cBoeobpas-
HbIM PYKOBOACTBOM K TOMY, Kak O0OJIKEH OblTb MOCTPOEH MPOLLEeCC OnmucaHus
CJI0)KHOOPraHN30BaHHbIX 0OBLEKTOB.

MprHUMNBI ONMCaHNsa CUCTEM Pa3fensioT Ha coaepXaTtesfibHble U GopMarbHbIE.
Ob6a Tuna NPUHUMNOB OMANEKTUYECKN B3aMMOCBSA3aHbl, MOCKObKY (OpMabHbIf
annapart akTUBHO WMCMONb3yeTcs AOJS PELIeHnsa copepXaTefbHblx 3agad. Ho npwu
9TOM cofepXaTesibHble NMPUHUMNLI Bonee yCToMYMBLI U CTabuibHbI B CPABHEHUN C
dopmanbHbiMU. [MocnenHne 4acTo U3MEHSAIOTCS, YTOYHAIOTCH B CBA3M C TEM, 4TO
Nno4yTy BCEraa MMeeTCsl HECKOJIbKO CMOCOO0B ONMMCaHUA OOHUX U Tex Xe MpoLeccoB
N SBNEHUN.

Hanbonee ycTouymBbIMU SBASIOTCS METOAOJIOFTMYEeCKMEe MNMPUHLMUNbI
onucaHua cuctem. OHM NPUMEHSIOTCS K ONMCaHUIO NIOBOro COXHOOPraHn30-
BAHHOr0 LENOCTHOro obbekTa. ATV MPUHLUUMNBLI OTPaxalT camblie 00LME, HO U
Hanbornee CylLleCTBEHHblE CBOMCTBA, NapamMeTpbl U 4YepTbl cUCTEMbI. B oTnnume ot
dopManbHO-NOrM4EeCcKnx, CNOCOOHbBIX NULb MHTEPNPETUPOBATL 3HAHUSA, OHU
NMO3BOJIAIOT PacKpbiBaTb coAepXaTefibHyl0 CTOPOHY obbekTa. MeTtogonornyeckue
NPUHUUNBI YHUBEPCANbHbl. VX MCNONb3YyIOT AN9 ONMUCAHUA CaMbIX Pa3INYHbIX
CUCTEMHbIX 06pasoBaHunii. Kaxablii n3 HuUx, 6yayym npuMEHEH K KOHKPETHOMY
00beKkTy, faeT BO3MOXHOCTb BbIICHUTb €ro 0CO6EeHHOCTU, Te€ WU UHble FpaHu,
XapakTepHble AN Hero. VIMeHHO MeToa0NIornm4yeckne NpUHUUMNbl ONMcaHng CUCTEM
n 6yayT paccMoTpeHbl Huxe. K 4nmcny OCHOBHBLIX M3 HUX OTHOCSTCS clenylouime
MPUHLAMbI:
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- MeXAMCUMMNAMHAPHOro NoAxoAa K OMMCaHUI0 CUCTEM;

- CTPYKTYPHO-PYHKLMNOHANIBHOIO U AMHAMMYECKOro €4uHCTBa;

- MHOTrOYpPOBHEBOCTU U3YYEHUS CUCTEM;

- KasyaslbHOCTU;

- cornacoBaHHOCTW;

- NocnenoBaTesibHOro paspelleHns onpenesieHHoCTeN;

- MHPOMALNOHHOIO eaMHCTBA.

MpUHUMN MeXAUCUUMNJIMHAPHOIO NOoAXOAA BbLITEKAET U3 CYTU CUCTEMHOIO
noaxona M ykasblBAeT HA MONUMPEAMETHOCTb OMMCaHUS LENOCTHbIX MPOLECCOB U
aBneHnn. Bcakaa cuctema CnoxHa v MHoOrodyHkumoHanbHa. Ee BHYTpeHHME un
BHELLHME CBA3U, OTHOLUEHUS, B3aUMOAENCTBUSA MOryT OLHOBPEMEHHO XapakTepu-
30BaTbCs MpPOTeKaHWEM COoUManbHbIX, MEXaHUYECKNX, XUMNYECKMX, BNONOrnyeckmnx
1 opyrux npoueccoB. OnmncaTb Takyldo CUCTEMY Yepes3 coaepxaTtesnbHblie U dopMarib-
Hble 3HAHWS OOHOWM HAYYHOM ANCUMMAWHBbI HE MPEACTaBAAETCS BO3MOXHbIM. Tem
Oonee aTa 3agaya CTaHOBUTCS HepeasibHOl B CBSA3N C HEOOXOOMMOCTbIO CBEAEHUS
BOE€OVHO BCEX MHGOPMALMOHHbIX MOTOKOB O AaHHOM 00ObekTe, co3gaHus obLuen
KOHCTPYKLUMN, OTpaxalolen LenoCTHOE COCTOSIHME UCCNeAyeMOro SIBEHUS B ero
VHTErpaTMBHOM BUAE.

CMbICH mpuHUMNA MEeXAUCUUMIMHAPHOrO0 Nogxona COCTOUT B TOM, 4TO
onvcaHue BCAKOM CUCTEMbI OCYLLECTBASIETCS Ha 6a3e 3HaHUM U3 Pa3fINYHbIX Hay4YHbIX
avcuunnunH. B HeM okasbiBalOTCA COBMELLEHHbIMU npouecc anddepeHumaumm m
MHTErpauum 3Haumn. AnddepeHumaumsa nposBnsgeTca B TOM, YTO O/ aHanm3a Tex
UM VHbIX CTOPOH, CBOMCTB, KAQ4e€CTB CUCTEMbI, 00pa3ylolmnx ee LeNoCTHbIe
XapakTEPUCTUKKN, aKTMBHO WCMONb3YIOTCHA MPUHUUMBLI, METOAbI, NMPUEeMbl, CPEACTBA
KOHKPETHOM Hay4yHOW OANCUMMINHBI, C MOMOLLbIO KOTOPbLIX OHWU MOTYT ObiTb MO3HAHbI.
BbiGop 9Tux avcumniamH O0OyCNOBMEH XapakTepoM M coAepXaHnem npepmera
nccnenoBaHns, NPUHAANEXHOCTbIO K TUNy cucTteM. Hanpumep, onucaHne atoma
TpebyeT NpuBneYeHus 3HaHUN M3 obnacten xumuun, GU3NKU, MaTemMaTuku,
KBaHTOBOW TEopuUun U T.4. Yem BbilLe NopsiaoK ONUCLIBAEMOM CUCTEMBI, TEM OO0sbLUE
OMCUMNAMH 0Ka3blBalOTCS 3a4eNCTBOBAHHLIMW B 3TOM npouecce. NofnyyYeHHble ¢
MOMOLLbIO KaXA0M U3 AUCUUMAMH pe3ynbTaTbl JAIOT PAa3pO3HEHHbIE CBEAEHUSA O
cucteMHoM 06bekTe. OHUM OTpaxaloT ero 0COO6EHHOCTM C TOYKM 3PEeHUs Kaxkaon 13
NMPUMEHEHHbIX OTPACNEel HayYHOro 3HaHWs.

Mpouecc MHTerpauum 3aK/l04aeTCcqa B TOM, 4YTO HA OCHOBE COeAVHeHusd
BCel nmetoLLelicas 06 n3ydaeMomM npouecce UM sBneHnn nHpopmaumm cospaetcs
LLenocTHas HaydyHas kapTuHa. O6o6uwas aguddepeHUMpPoBaHHbIE 3HAHUS, NONyYalT
MHTEerpaTuBHbI 06pa3 cuctemMbl. AT 0600LEHMs MOryT AOCTUraTbh PassiMyHbIX
ypoBHei. CaMbiM BbICOKMM U3 HUX aBnseTcs dpunocodckuii. OH xapaktepmusyeTt
BCeoOLLMEe LENOCTHbIE CBOMCTBA 0OBbEKTOB. CxemaTuyecku peanusaums 3TOro
npuHUMna naobpaxeHa Ha puc. 2.

3 nprBeaneHHOM CxeMbl HArnsggHO BUOHO, YTO MPOLECC peanusaunmn npuHumMna
MeXANCUMMAMHAPHONO ONmMcaHus CUCcTeM yxe cam no cebe cuctemeH. Ero Bxopn
06paszyoT 3HAHUSA U3 KOHKPETHbLIX HAyYHbIX OUCLUMIINH, KOTOPbIE MPUMEHSIOTCA
ons nccnepoBaHus obbekta. OHM BbICTYNalOT B BUAE Kakux-nmbo MeTonoB,
NMPUHUMIMOB, akCWOM, MOCTynaToB, TeopeM, MartemaTnieckmx dopmyn u T1.4. C unx
MOMOLLIBbIO N3YYAKOTCH CBA3U, OTHOLLEHWS, 3aBUCMMOCTU AAHHOM CUCTEMBI. Ha Bbixoae
Mosy4yaloTCs HOBble 3HAaHWS, XapakKTepuaylollmMe CBOWCTBA Mccnenyemoro obbekTa.
B 06006LeHHOM BMOE OHWU OMPenensioT ero Kak LEeNOCTHOCTb. Takum obpa3om,
onddepeHLMpPOBaHHbIE 3HAHUS N3 Pa3/NYHbIX 00MacTeN Hayku OA0T MHTErPUPYIO-
WM pes3ynbTaT, XapakTepuays HOBYIO KaYeCTBEHHYIO ONpPeneneHHOCTb.

BaxkHbIM MPUHLMNOM OMMCAHUS CUCTEM SIBASETCS MPUHLUMN CTPYKTYPHO-
PYHKUMOHANBHOIrO U AuMHaMu4veckoro eamHcTBa. OH TpebyeT uccnenoBaHus
0O6BLEKTOB BO BCEM MX BoratcTBe U MHOroobpasuun. OgHako B HEKOTOPbLIX paboTax
MO3HAHWE CUCTEMHbIX MPOLLECCOB U SIBIEHUA BOJIBHO WJIN HEBOJIbHO CBOAUTCS K
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Puc. 2. Cxema peanusaumu npuHUUNA MEXAUCLUUMNIMHAPHOIO OMUCaHUA CUCTEMbI:

S,,S, ..., S, - 3HaKW, MPMMEHAEeMbIe ANa NCCNEA0BAHUSA CUCTEMbI B KOHKPETHbIX Hay4HbIX
OucumMnivHax;

S|, Sy, ..., S;, - Pe3yNbTUPYIOLLME 3HAHKS O CUCTEME.

n

aHanu3y CTPYKTYpbl U GYHKUMA. MNpn 3TOM HEOOOCHOBAHHO YMyCKaeTcs U3 nong
3peHus N3yyeHne ANHAMUYECKOro COCTOSIHUA CUCTEMBI, ee pa3BuTre. KopHu AaHHOM
MeTO[0JI0rM4eCcKO YyCTaHOBKU NPOM3pacTaloT U3 Teopuin CTpykTypanmama u
dyHKUMOHanu3ma. lMepBasa M3 HMx Bo3HUKana B 20-x rogax Hawero Beka.
CTtpykTypanuam nony4un ceoe obocHoBaHue B Tpynax K. Jleen-Ctpocca, M. JlakaHa,
M. dyko n ppyrnx yyeHbix. Ero cMmbicn cBOAUTCS K TOMY, YTO ONMUCaHUEe CUCTEMHOIO
00ObeKkTa BCELLENO OrpaHNYMBAETCS aHaA/IM30M €ro CTPYKTYpbl.

Moen ¢oyHkumoHannama paspabatbiBanncek B Tpyaax b.K. ManuHosckoro, P.K.
MepToHa, T. MapcoHca. Nx cyTb COCTOsiNa B PacyieHEHUN LENOCTHOro obbekTa Ha
4acTu, C NOCNenyLWUM N3y4eHNEM NX OYHKUMOHANIbHOW NPUHAONEXHOCTU. JInHna
Ha nccnepoBaHMe TOMbKO CTPYKTYPbl U OYHKLUMIA CUCTEM COXPaHUIacb M Mo CeW
OeHb. B kakoli-To Mepe 3T0 06bACHUMO, €CNN YHECTb, YTO CUCTEMHbI aHaNM3 NpoLLe
NPUMEHATb TaM, rae CyLLecTBYeT HEKOe paBHOBecUe, a GakTbl NpuobpeTaloT 6onee
WIN MEHee 3aBepLUEHHbIE O4EPTaHUS U CBOOSATCA K KOMMYECTBEHHbIM MOKa3aTensam,
NOAAAIOLLMMCH M3MEPEHUIO CTAaTUCTUHECKMM M MaTeMaTUYECKMM METOAAM.

OpHako, Mpu TakoM MNogxone cucTtemMa onucbiBaeTcd Kak Obl B CBOEM
pPaBHOBECUWN, B HEMOABMXXHOM COCTOSIHUU. V3 nong 3peHus npu 9TOM BbiNagaloT
WCTOYHUKN N3MEPEHUS N OBUXEHUS 00bekTa. 3a KaZpoM OKasbiBalOTCA MHOrve
CBOMCTBA M MapamMeTpbl CUCTEMbI, XapakTepusyLliMe NpoLecChbl ee pas3BuUTUS,
npMcnocobngeMoCTU K BHELLHEN Cpefe, BUOOU3MEHSEMOCTU B MPOCTPAHCTBE U
BpeMeHU 1 gpyrue. JaHHbI NpUHUMN 00a3bIBAET K OMMCaHUIO 3aKOHOB CTPYKTYPbI,
GYHKLMOHMPOBaHUS U PasBUTUS B UX €AMHCTBE. OTU 3aKOHblI OOBSACHSIOT NPOLECC
06pas3oBaHNs CUCTEMBI, PacKkpbiBalOT XxapakTep U coAepXaHue ee NoBeAeHUs,
VUCTOYHUKN N3MEHEHUNS ee COCTosaHUS. locnenoBaTenbHOCTb ONMCaHUS LENOCTHOMO
obbekTa Mo 3TMM napameTpam, kak MpasBusio, BblpaXeHa B LIEMNOYKe: CTpykTypa -
dYHKUMM - gMHaMuKa. B HekOoTOopbIX cnydasx onmMcaHue CUCTEMbl HauYMHAT C
onucaHnsa ee GYHKUMA.

OnncaHve cucTem npeanonaraet NpMMEHEHMWE U Takoro npuHUMna, Kak
MPUHLUIN MHOrOYpPOBHEBOCTU. DTOT MPUHUMN MMEET CBOEN LENbID U3yYeHune
CUCTEMbI U KaK OMNpeaefieHHON LLeNIOCTHOCTU, U Kak 06pa3oBaHus, BKIIOYEHHOTO B
6onee cnoxHyto cuctemy. Ero ncnonb3oBaHue no3sonsieT uccnenoBatb obuime,
0COOEHHbIE N eauHUYHbIE 4epTbl 06bekTa. YMCcno ypoBHel CBUAOETENLCTBYET O
rnybuHe NPOHWKHOBEHWUS B CYLUHOCTHblIE CBOMCTBa cucTeMbl. OcTaHOBUMCS O
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npvMepa Ha TPEXypPOBHEBOW CTPYKTYpe OMUCaHUA LLeSIOCTHbIX CIIOXKHOOPraHu-
30BaHHbIX MPOLLECCOB U SABJIEHUN.

Ha nepBom ypoBHe u3y4aemasi CUCTEMa pacCMaTpuBaAETCH Kak OTHOCUTESb-
HO CaMOCTOSITENIbHOE SBNIEHME, HO BXoasuwee B O0Niee KPYMHYIO CUCTEMY.
Hanpumep, 3emns, aBnss coboM KPYMHYD U CNOXHOOPraHW30BaHHYID CUCTEMY,
cama MOXeT ObiTb pacCMOTPEHa Kak 4acTb elle 6onblien ConHevyHon cuctemsl. Ha
3TOM YPOBHE OMMUCLIBAIOT POJiIb U MECTO, KOTOpPOe 3aHMMaeT uccnenyemblii 06bekT
B pamkax rf1aBHOW CUCTeMbl. HemanoBaxHOe 3HayYeHne MMeeT WUCMNOoJib30BaHue
B3aMMHbIX BJINGHUA N BO3OENCTBUA, BO3HMKAIOLWMX MEXAY N3y4yaemMor CUCTEMON n
CUCTEMOW, B KOTOPYID OHa BXOAMT.

Ha BTOpOM ypOBHE OMNUCLIBAIOTCS BHELLUHWE, IBHO BblPAXXEHHbIE MPU3HaKN
M CBOWCTBA CUCTEMbI, MPUCYLLNE €N KaK ONpeneneHHOW LeNoCTHOCTU. 34ecb
paccmaTpuBaloTcs Te 0cobble kKa4ecTBa KOHKPETHOIO NpoLEecca U SBEHUS, KOTOPbIe
BbIOENAIOT €ro cpean Apyrux, AenatT ero OT/IMYHBLIM OT HUMX, yKas3blBalOT Ha ero
cBoeobpasuve. B3aTtb Kk npumepy aBTomMobunb “MockBudy”. OH OTAMYEH OT ApYrnx
MapoK aBTOMOOWNEN No MHOrMM nokasatensam: dopme, rabaputam, opopMIEHUIO
canoHa u T.4.

Ha TpeTbeM ypoOBHE BbISICHAIOTCSH BHYTPEHHNE XapakTEPUCTUKM U NapameTpbl
cuctembl. OH TpebyeT TWaTenbHOro U NoApoOGHOro OMMCaHUs MHOMOYUCIIEHHbIX
CBSI3€l, OTHOLUEHW, 3aBUCUMOCTEN, NMMEIOLMX MECTO B npefenax rpaHuL, camomn
ncecnenyemor cuctemMbl. B Tom xe aBTOMOOMIE MIYYEHUIO MOLJIEXUT XapakTep U
cogepXaHne CBA3el Mexay pasinyHbIMW 4acTaMu ABUraTens, npuBOASLLMMN €ro
B IBUXEHue.

Mpy MHOroypoBHEBOM OMUCAHUM CUCTEMbI KaxXAblli U3 YPOBHEN MOXET OblTb
B CBOIO o4yepedb pa3dbuT HA MHOXECTBO NMOAYyPOBHElN uam ctyneHen. KonnyecTtso
3TUX CTyneHen oTpaxaeT rnybuHy NPOHUKHOBEHUS B CYLWHOCTb MCCNeoyemMoro
npouecca AN SBAEHUS Ha Kaxaom u3 ypoBHel. OnucaHme 3emMnu kKak 4acTtu
CoNIHEYHOWM CUCTEMBI MOXET OCYLLECTBNATLCS HA PasfINyHbIX MOAYPOBHSX. MepBoi
CTYMNEHbID MOXET ObITb M3y4YeHVE BNUSHUS Ha Hee COMHEYHOU CUCTEMbI B LIENOM,
BTOpOI - BO3aelicTBMe Ha Hee ConHua Kak rnaBHoOro anemeHTa CofiHeYHOW CUCTEMB,
TPeTbeN - CBA3W C OpyrumMn nnaHetamm COJSIHEYHOM CUCTEMBbI.

OOHVMM N3 OCHOBHbIX MPUHLMMNOB OMUCAHUS CUCTEM SBASETCA NMPUHLUN
Ka3yasibHOCTU. JTOT NpuHUMN 0093bIBaeT K rnybOKOMY MU3YYEHUIO UCCNeL0BaHUS
MPUYNH U YCIOBUN DYHKUMOHUPOBAHUA TOTO WM MHOMO CIIOXHOOPraHnM3oBaHHOIoO
06bekTa, NPUYNHHO-CNEACTBEHHbLIX CBA3EM WU OTHOLUEHUA U camMux NOCNencTBUNA,
BbI3BAHHbIX OEMCTBUEM MPUYMUH. OTO MO3BONSET BbIACHUTbL peasbHOe COCTOSHUE
CUCTEMbI U €r0 UCTOYHUKM Ha OaHHbIA MOMEHT BPEMEHU, MNOACKa3aTb ero
M3MEHEHUs!, T.e. cOenaTb MPOrHO3HbIE OLEHKN pa3BUTUS obbekTa.

Moo npuynHOM NoHMMaeTCs SABfieHNE, OEeNCTBME KOTOPOro Bbi3biBAeT WU
BfieyeT 3a coboii apyroe siBfeHue, Ha3biBaeMoe criegcTBMemM. B aToMm cmebicrne
BCSIKag cucTema ecTb cneacTteme, 0OYCNOBNEHHOE AENCTBMEM BHYTPEHHUX U
BHELLHMX Npu4mH. OHM 0OBACHSIOT NMpoLuecc ee obpa3oBaHus, GYHKUMOHMPOBAHWS,
noBeLEeHVs, BUOOU3MEHeHNS. Mexay nNpuYnHON U CNeacTBUEM NIeXUT npoLuecc,
Ha3biBaeMbli npudnHeHnem. OH O3HayaeT nepexon OT MPUYMHBI K CNeacTBuio. B
X0[e Hero OCYLLECTB/ISIETCSA BOCNPOM3BeAEHNEe, OTOOpaXKeHne NpuynHbl B CTPYKTYpe
CcneacTemd. Ha 9TOM OCHOBE OCYLLLECTBASETCA OnucaHue BCeX BMOOB CO3[aHUS,
BOCMPUATUSA, XpaHeHus, nepepaboTkm 1 MCMNob30BaHUS MHDOPMaALMU B TEXHU-
YeckMx YCTPOMCTBAxX U XUBbIX opraHn3dmax. HemsbexHOCTb MepeHoca CBOWCTB
CUCTEMbI OT MPUYKUHBI K CNEACTBMIO BEAET K TOMY, YTO yXe caM dakT NopoXaeHus
cneacTBus onpenenieHHblM 06pa3oM M3MeEHSeT NMpUYMHy. Pe3ynbTatomM 3TOro
ABNIEHUS CTAHOBUTCS 0Opa3oBaHME CUCTEMbI C 0OpaTHOM CBA3bIO M CaMOOpraHu-
3YIOLWENCS CUCTEMBI.

[Mpn onucaHnm cucTem BaXHbIM ABNSETCA WX CNeaCcTBUE BMECTE C YCII0BU-
AMW, B KOTOPbIX OHW OENCTBYIOT. [leno B TOM, YTO NMPUYMHbI BbI3bIBAIOT OOMHAKOBbLIE

CoBpemeHHbIii l'ymaHuTapHbliii YHUBEpCUTeT

31



CnencTBuSA TONbBKO B OAMHAKOBbIX YCNOBUAX. OOHU M Te€ Xe MPUYUHbI, HO MpU
pas3nNYHbIX YCNOBUSIX, CMOCOOHbI NMOPOXAaTb COBEPLUEHHO Pa3/IMYyHbIE CUCTEMHbIE
obpasoBaHus. MNMpeanckazaTb BO3MOXHbIE BapuaHTbl M3MEHEHUIA YCNOBUIA faneko
He Bcerga npocTto. [103ToMy onvcaHne BO3MOXHbIX CNeCTBUN N3MEHEHNA CUCTEMbI
noAa OeNCTBMEM OOHUX U TeX Xe MPUYMH YaCTO HOCUT BEPOSTHOCTHbIA XapakTep.
Kpome TOro, Hepenko nocnencTBus (B Cuy KpamHEn CNOXHOCTU ONpenenutb
3apaHee ycnoBus) npuobpeTaldT CTaxOCTUYECKUIM MPOrHO3HbLIA BUA, Toraa
COCTaBNISIETCS Cpa3dy HECKOJIbKO MX BapuaHToB. MocneaHee oCOOEHHO akTyanbHO
O coumanbHbIX CUCTEM.

K npvHUMny ka3yanbHOCTU O4eHb BMN3KO NMPUMbIKAET MPUHLUUN nocneanoBa-
TENbHOro pa3pelLueHUss HeonpeaenieHHOCTen - NPUHUUM, NPUMEHSAEMbIN Ons
NOCTPOEHUNS COLMANIbHO-9KOHOMMUYECKUX MOAENEeNn CUCTEM, UCXOOSAWMIA U3 TOro,
4YTO B KaXAblii ONpPeaeneHHbIi MOMEHT BPEMEHU YENIOBEK MOXET PeLUUTb npobnemy
OrpPaHMYEHHOWN CNOXHOCTU, Tpebyloulen yunTbiBaTb OLHOBPEMEHHO TOJIbKO
OrpaHNYEeHHOE YNCNO (GaKTOB U YCNOBUIA. DTN HEONMPELENEHHOCTM BO3HMKAIOT NpuU
peleHnn passnyHbiX CUCTEMHbIX 3adady. VX Hanu4ne B 3HAYUTENbHOW Mepe
3aTpyoHSeT npefcka3aHue M NPOrHO3MpoOBaHNE M3MEHEHUI COCTOSIHUS 00bekTa, a
TakXe MNPUHATUE MPaBWUIIbHBIX yrpaBfieHYeCcKux peweHunin. OHK nexaT B OCHOBE
pa3HoO0OpasHbIX KOMMEPYECKMX U MPEeAnpUHUMATENLCKMX pUckoB. HeonpeneneH-
HOCTU OOBACHSIOTCH TEM, YTO M3MEHYMBOCTb CUCTEM OYEHb CIIOXHO MpPeackasathb.
MoaTomMy 3a4acTylo OHa BeneT cebs Kak CUMCTEMHasi CNny4yanHOCTb. [losBneHue
HEONpeneNeHHOCTEN BbI3BAHO HEOOCTATKOM 3HaHWI U MHPOPMaLUM O CUCTEME.
OTOT HEOOCTATOK MOPOXAAET HEONPEAENIEHHOCTU U HEOAHO3HAYHOCTUN. B KBaHTOBOW
MexaHuke onpeneneHne COCTOSHUS KBAHTOBOW CUCTEMbI BKJIlOYAeT B cebs
HEOOHO3HA4YHOCTb psa XapakTepucTUK, MO3TOMY onpeneneHne ee OyayLmx
COCTOSIHUI COAEPXUT paf HeonpeaeneHHocTen. CBaA3b C NPUHLMMOM Ka3yasbHOCTU
30€eCb COCTOUT B TOM, HYTO OTCYTCTBME MNOSHOMN MHMOPMALMK O NPUYNHAX N YCIOBUSAX
NnopoXaaeT MHOIO HESACHOCTEN B OOYCNOBMEHHbIX UMW MOCNEACTBUSX.

ApKUM NpUMEpPOM HEOMPERENEHHOCTU ABNSETCA KOHONUKT. B nobom m3
KOH®MNMKTOB HeonpeaeneHHOCTb BO3HUKAET B CUJIY TOro, YTO KaXAbl y4aCTHUK
KoHdNuKTa, BbIOMpas cnocob® AeNCcTBUSA, OONXEH YYUTbiIBaTb HAMeEpPeEHUS
npoTuBHMka. OnucaHne KOH@NUKTA Kak CUCTEMbI C HEOMPEAENEHHOCTbIO 0ObIYHO
CTPOUTCH HA TEOPUMN UIP, NCXOASA N3 NPUHLMMNA MUHMMAKCA: KaXObI UTPOK OEeCTBYET
Tak, 4ToObl rapaHTMpoBaTb cebe MakCUMasbHbIN BbIUIPbIL B HAUXyOLWEN ANS HEro
cutyaumm. Npobnema ceob6oapl BbIGOpa HE CTONBKO peLleHa TyT, CKOJIbko oboliaeHa.
VIHBapmnaHTOM ¢BNSETCHA pes3ynbTaT NPUMEHEHUS LAHHOrO MNPUHLAUMNG, UMELLEro
pelueHne urpbl. MaeanbHble UrPokKM 1 06pasyloT eanHY0 CUCTEMY.

B cBA3K C Hanuymem pasnmMyHOro poaa HeonpenefnieHHOCTelr CnpaBensivBo
BO3HMKAET HEOOX0AMMOCTb NMPU UX ONUCAHUW MOCNen0BaTENIbHOIO pa3peLleHuns
39TUX HeornpepeneHHocTen. JJocturaetca 3T0 pPasnuyHbIMK NYTAMU U MeTodaMu.
YacTto 9TO OoenaeTcd C MOMOLLbIO HEOMPEAENEHHbIX YPAaBHEHUN. ITO ypaBHEHUS,
KOoTopble coaepxaT 6osiee OOHOro HeEM3BECTHOro. MHoraa oHWM MOryT copepkaTtb
6onbluee YMCIO HEU3BECTHbIX, YEM YUCIO YPaBHEHUN (ONODAHTOBbLI YPaBHEHUS).
[ng npumepa MOXHO ykasaTb, YTO COOTHOLLUEHWE HeonpeaesieHHOCTeEN aHeprun E
1 BpemeHu t nmeet BuA;

AEAt* ~ h,
roe h - noctoaHHasa MnaHka.

OnucaHne cuctemMbl 06593aTeNbHO ONMPAETCs U HAa MNPUHLUN UHGOPMALMOH-
HOro eAvHCTEBA. OH yCTaHaB/IMNBaAET COOTHOWEHUNA MeXay 43blKkaMun pa3/INYHbIX
ypOBHeI7I, ncnonb3yemMblX ONa onncaHua Mccne,u,yemoﬁ CUCTEeMbl, N Mexay
MoOensMn 3Toi CUCTEMbI. OTU COOTHOLUEHUS MOTFYT ObiTb CHOPMYNMPOBAHBI
cnenylowmm obpasom:
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- A3bIKM BCEX YPOBHEN CUCTEMbI ABAFIOTCS NPOU3BOAHBIMU OT 6230BOro A3bIKa.
OTO 03HayaeT, YTO HM Ha OLHOM YPOBHE OMUCAHUS CUCTEMbI HE MOXET ObITb
MCMNOMb30BAHO Kakoe-nnmbo MOoHATME, KOTOPOMY He npepflectsoBan 6bl HAbop nnn
X0Ts O6bl OQHO MOHATME HA HUXHEM YPOBHE, T.e. L0JIXHA CYLLECTBOBaTb
onpefeneHHas nocnenoBaTesibHOCTb NPeobpa3oBaHUs MOHATUN CHU3Y BBEPX;

- OOJMKHO CYLEeCTBOBATb OAHO3HAYHOE OTOOPaXeEHME OMUCAHUA COCTOSHUS U
(GYHKLMOHMPOBAHUS CUCTEMBI C HUXHETO YPOBHS Ha BEPXHUI, T.€. KaXxaoMy Habopy
KOJMYECTBEHHbIX 3HAYEHUI MapaMeTPoB CUCTEMbI HA KakOM-MbBO YPOBHE O0JIKHO
COOTBETCTBOBATb €AMHCTBEHHOE 3HAYEHME 3TOr0 OMuMcaHus Ha 6onee BbICOKOM
YPOBHE;

- KaXOOMy 3HA4YeHMIO MapamMeTPOB COCTOSIHUS CUCTEMbI Ha BbICLUEM YPOBHE
DOJIXXEH COOTBETCTBOBATL HAOOP 3HAYEHMIN NAapaMeTPOB COCTOSIHUS HA Bonee HU3KMX
YPOBHSIX, T.€. OTOOpaXeHne CBEepPXy BHU3 HEOAHO3HA4HO.

Tpn nepeyvYncrieHHblIX CBOWNCTBA 4YPe3Bbl4aMHO BaXHbl AJA MOHUMAaHUS
B3aMMOOTHOLWEHUN MeXAy OMNUCAHUAMU CUCTEMbl Ha PasfiuYHbIX YPOBHAX
0606uweHnsa. A3bikn HM3WeEro, 6a30BOro ypoOBHA, Ha KOTOPbIX OMUCbLIBAETCH
DEeATEeNbHOCTb 9/IEMEHTOB CUCTEMbI C YYETOM MX BHYTPEHHErO0 CTPOEHUS, HE UMEIOT
B CBOEM COCTaBE MOHATUNM, XapakTepPU3YIOLMNX LEeNOCTHbIE CBOMCTBA CUCTEMBI.
DTV NOHATUS MOSIBNSIIOTCS TOJIbKO HA OMNPEAENIEHHOM YPOBHE 000OLLEHNS MOHATUIA
0a30Boro s3blka.

Takum 0OpasomM, NPUHUUMNbI ONMUCAHUSA CUCTEM ABNAIOTCS Haubonee obwymmn
TpeboBaHUAMMU, KOTOPbIMU HEOOXOAMMO PYKOBOACTBOBATLCH MPU U3y4YeHUU
LLENIOCTHbIX CJIOXXHOOPraHM30BaHHbIX 0ObEKTOB. B 3aBMCUMMOCTU OT KOHKPETHO
M3y4aeMOn CUCTEMbI OHW OMUPAOTCH Ha LUMPOKUNA KPYr 3HAHWUM U3 PasiNyHbIX
Hay4HbIX OUCUUMINH N pasHoobpasHble MeToabl. CerofHs ANns OnmMcaHus CUCTEM
AKTVMBHO MPUMEHSATCS BbIYMCAUTENbHbIE MallWHbL. LlenecoobpasHoCTb MCMNOb30-
BaHMS KOoMMbloTepa 0OycloBneHa TEM, YTO OH CErofHs CTaHOBUTCS YCTAHOBKOW,
Ha KOTOPOW MOXHO BOCMPOW3BOAUTbL peasibHble MPOLECChl, NMpoTeKaluie B
cuctemax. lNMonb3oBatenb MMeeT BO3MOXHOCTb NMPOBOAUTb HA HEW SKCMEPUMEHTbI,
npourpbiBate BO3MOXHbIE BapuaHTbl UBMEHEHUST CUCTEMbI.

2.3. KubepHeTuka U ee poJjib B ONMCaAHUU CUCTEM

BbICOKOOPraHN30BaHHbIE LEIOCTHbIE CUCTEMbI - XWBbIE OPraHM3Mbl, CUCTEMBI
coumanbHOro nopsaka, aBToMaTu3MpOBaHHbIE TEXHUYECKNE cpefcTBa - CyTb
CaMOOpraHM3yloLWMecs, camoyrnpasisemMble CUCTEMbI. A 9TO 3HAYWUT, YTO B pamkax
3TUX CUCTEM (DYHKUMOHUPYIOT CreuvasnbHble MexaHu3Mbl, CUCTEMbI yrNpaBieHus,
opraHbl, UHCTUTYTbI, OCYLLECTBASIOWME MHTErpaLMio KOMAOHEHTOB CUCTEMbI, UX
B3aMMOOencTBMe Apyr ¢ APYroM M C BHELIHEW cpepoi, obecneymBarouime mx
GYHKUMOHANBHOE €AMHCTBO, ABWXEHME K 3alaHHOMY COCTOSIHWIO, OMpefeneHHon
uenu. Ha coBpemeHHOM 3Tane Hambonee 3pPEKTMBHLIE BO3MOXHOCTM OMNMUCAHUS
TakuX CJIOXKHbIX AMHAMUYECKUX CUCTEM BbipaboTaHbl KMOEPHETUKONA.

KuGepHeTuka - 370 Hayka 006 ynpaBfieHUu, U3y4eHun obLnx 3aKOHOB
noJlydeHust, XpaHeHusl, nepenaqn n nepepaboTkn nHdopmaumm. PackpbiTie o6Lmx
3aKOHOMEPHOCTEN ynpaBneHus umeeT OonblIOe 3HAYeHUE ONS NMOHMMaHUSA
NpoLLeCCOB CaMOOpraHM3aunum 1 Camoperynsaunm B aBTOMATU3UPOBAHHbLIX,
Oronornyeckmnx n coumanbHblx cuctemax. OHM MokasbiBalOT Ha TO, Kak AaHHas
cucTema CTPOUTCS, OpPraHm3ys CBOM CBS3WM U OTHOLWEHUS, 3aliMULascb OT
CaMOnpOoOn3BOJIbHOIO BO3pacTaHus aHTponuu. KnbepHeTukon ycTaHaBMBaeTCs
LenecoobpasHOCTb CUCTEMBI, €€ LieneHanpaBneHHblil xapaktep. OHa onuvcbiBaeT
Hanbonee oNTUManbHbLIN MyTb OBUXEHUS CUCTEMbI K HAMEYEHHOW Lenu.

KnbepHeTurka onucbiBaeT He Bce cucteMbl. OHa cnocobHa caenatb 3TO JNLb
C onpepeneHHbIM KNaccoM LEeNOCTHbIX obpasoBaHuii. MpeamMeT KUGEpHeTUKu -
3T0 KMOEpPHEeTMYECKNE CUCTEMbI, NMPEACTaBIEHHbIE aBTOMATU3NPOBaHHLIMU PEryns-
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TopamMu TexHukn, OBM, yenoBevyeckMm MO3rom, GUOAOrMYECKUMU MONYNALUSIMU,
o06uecTBOM. XOTS MMM HE OXBaTbIBAIOTCS BCE SBIEHUS M NPOLLECCHI, CYLLLECTBYIOLLMNE
B MUpe, OOHAKO OHW npencTaBiieHbl Haubonee CAOXHbBIMUA U AUHAMUYHO
pa3BMBaOLLMMUNCS LENIOCTHBIMU OObeKTaMMU.

CoBpemeHHas kmbepHeTnka COCTOUT M3 psaa pasfenos, NpencTaBisiowLmx
cobol camMocToaTeNbHblE HAayyYHble HanpaBneHus. Ee TeopeTnyeckoe aapo
npencTaBneHo Teopuen MHpopmMaumm, TEOPUEN anrOpPpUTMOB, TEOPUEN aBTOMATOB,
nccnegoBaHMeM onepauuii, Teopueit pacno3HoBaHua obpasoB. KubepHeTuka
paspabaTbiBaeT 06LIME MPUHLMUMBI CO34aHMS CUCTEM YMpaBieHUs U CUCTEM AN
aBTOMaTU3auun yMCTBEHHOro Tpyaa. OCHOBHbIMU TEXHUYECKMMWU CPeacTBamu Ois
peweHnsa ee 3apay aengTca IBM. Bo3HMKHOBEHUE KUOEPHETUKM KaK HaykKu
CBSI3bIBAIOT C CO3JAaHNEM 3TUX MALUWH, a ee PasBMUTME — C NPOrpPecCcoM 3NEKTPOHHO-
BbIYNCIUTENIBHON TEXHUKMU.

LleHTpanbHOl kaTteropueii kubepHeTkn aBnsetTca nHdpopmauma. [eincteyio-
LNt 0OBbEKT MOrNoLWAEeT ee N3 BHELUHEN CPefbl U UCMONb3yeT 4SS NPaBUibHOIO
BblOOpa noBefeHus. MHpopmMaumsa 9BRSEeTCaS MCTOYHUKOM XU3HU U NOOAEPXAHUS
nopsigka B cucteme. OHa BbICTYNaeT B KayecTBe cpencTtsa 60pbObl C XaOCOM Wt
yCTpaHeHnem aHTponuu. MHdopmaumna HMKorga He cCO3[aeTcs, OHA TOJIbKO
nepenaeTcs U NPMHUMAETCS, HO MPU 3TOM MOXET yTpaymBaTbCd M mcyedatb. Ha
€€ OCHOBE OCYLLECTB/ISETCH ONUCaHNe COXHbIX AMHAMUYeCcKux cuctem. na atoro
nepBOHavyanbHO OCYLLECTBIASIOT UMHGPOPMAaUUOHHbIN nouck. OH 3ak/oyaeTcs B
BbIGOpE M3 MHOXECTBA [OKYMEHTOB W TEKCTOB MMEHHO TeX, KOTOPbIE HYXHbI
notpebutenio. Ha 6ase nmetowenca nHpopmaumm GopMupyoTcs MHGOPMAaLUOH-
HO-NMOMUCKOBbIE€ CUCTEMbI, BK/IOYAIOLWME COBOKYMHOCTb CPEACTB A XPaHEHUS,
nomucka 1 Bbi4aym rno 3anpocam HyxHoi nHdopmaumm. OTpacnibio Hayku, U3ydatoLLei
CTPYKTYpY 1 00LiMe CBOMCTBA Hay4YHOW MHDOPMaLMK, a Takke BOMPOCHI, CBA3AHHbIE
c ee cbopoMm, xpaHeHuem, nouckom, nepepaboTkoii, NnpeobpaszoBaHUEM U
pacnpocTpaHeHneM, aBnseTcs MHopMaTUka.

B knbepHETMKE CUCTEMbI OMUCHLIBAIOTCHA C MOMOLLbIO MHPOPMALLMOHHOIO
a3blka. OH npenctaBngeT coOOM NUCKYCCTBEHHbIA A3blKk, MCMNONb3YEMbI/ B
MHOOPMALIMOHHO-MONCKOBLIX M MHPOPMALMOHHO-NIOMMYECKNX CUCTEMAX C LENbIo
ONMUCaHng CeMaHTu4yeckonm nmHdbopmaumm, GakToB U cBegeHuin. Hanpumep,
pasnunyHble A3blKM UCMONb3YOTCA AN 00paboTkM coOpaHHbIX CBEAEHUN B
9NEKTPOHHO-BbIYUCINTENBHOM TEXHUKE.

Mpn KNBEPHETMHECKOM OMMCaHUM cucTeM MHbOPMaUNUsa NpeacTaBnsgeTcs B
BUaOe coobuleHni, a coobueHnsa - B BUOE CUrHanoB. 3a eAuHULY KoJin4ecTBa
nHdopmMauum NpUMEHSeTCs KOIMYecTBO NHdOpMaLmm, nepegasaeMoe npu 0gHOM
BblOOpEe MeXxAy pPaBHOBEPOATHbLIMU anbTepHaTuBamMu. Mpu MHPGOPMALUOHHOM
onucaHuM CUCTEM BCerpa CywecTBYyeT pacnpenesieHne BepOsaTHOCTEN Ha
MHOXECTBE CUTHaNIOB, KOTOPblIE MOXHO MCMOMb30BaTh A/ Nepenaym COOOLLEHWIA.
Kaxablh curHan MOXET CcoAepXaTbCd B COOOWEHUM C OnpeneneHHomn
BEPOSATHOCTbBIO, KOTOPasi 3aBMCUT OT CTPYKTYPbl MCNONb3yemMoro s3bika. Onpenennm
HeoOXoAMMbIE MOHATUS ONS i-r0 CUrHana ¢ BepOSITHOCTbIO ObiTb NepefaHHbIM P,

1. KonnyecTtso nHpopmaumm B i-M CUrHane paBHO

H, = -log, P, 6ur.

3necb H, npeancrtaeBngetr cobon mMepy HeonpeneneHHOCTU TOro, 4To
nepenaeTcs i-biM CUrHaIOM.

2. O>K|/|,u,aeM0e KONnm4ecTtBO I/IHd)OpMaLI,I/II/I B COO6LLI,eHI/II/I BblpaxXaeTcH
cnegywowmm obpasom:

H= -Zpi log,p,, BUT.
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JaHHaa mMepa ecTb cymMma, Kaxaoe craraemoe KOTOPOW SIBNSETCH MNpoun3se-
heHnem KonuyecTtsa MHGOpMaLUK, CcoaepXallencs B curHane, u BepOaTHOCTU
NPUCYTCTBUS MOCcnenHero B coobLeHnn. Tak Kak Kaxapli CUrHan B3BELUEH WUCXOAS
M3 BEPOSATHOCTM €ro NMpuUcCyTCTBUS B COOOLLEHMU, TO B pPe3yNbTaTe MojyYaem
“OXnpaemMyo” UM CpenHiol Mepy HeonpeneneHHoCTM COOOLEHMS B LLESIOM.

M3BecTHO, 4TO cucTemMa OENCTBYET KakK PerynsaTop, BbiOMpas M3 MHOXeCTBa
BO3MOXHbIX BbIXOAHbIX CUrHANIOB TOT, KOTOPbIA Hauny4ywnmM o6pasomM COBMECTUM C
LLeNblo cUCTeMbI. [T03TOMY Ha OCHOBaHUW NPUBEAEHHbIX Bbille GOopMyn MOryT ObiTb
paccunTaHbl U 13bpaHbl Hanbonee onTMMasibHble BapuaHTbl GYHKLUMOHMPOBAHMS
cucTtemsl. [peanonoxmm, 4To MMeeTCsl BOCEMb PasnvyHblX BapuaHToB. Mpeactont
HANTX Ny4Wnin N3 HUX. HayHeM mpouecc BbibOpa 9TOr0 eAMHCTBEHHOrO BapuaHTa
C pas3geneHns MHOXeCTBa, coaepXallero BoCEMb BapUaHTOB, Ha ABa Henepecekalo-
LWNXCA MHOXECTBA MO YeTbipe BapuaHTa B KaXAOM. OTO YMEHbLWUT Mepy
HeonpeaeneHHoCTN CUTyauumn ¢ BenudnHbl H, 1o BennyuHbl H,, T.e. Ha 1 6uT:

H, =-log, 1/8 = 3 but
H, = -log, 1/4 = 2 6uT.

Mpoaomkum npouecc BbiGopa, nepexoasa OT MHOXECTBa, COAepXallero
YyeTblpe BapuaHTa, K MHOXECTBY, codepxalleMy Asa BapuaHTta. [pu aTomM Mepa
HeonpeneneHHoCTN CUTyaLUun YMEHbLUAETCS C BEeANYUHbI Hy [0 BennymnHbl H,:

H,=-log 1/2 = 1 6ur.

Mpouecc Bbibopa GyaeT OKOH4YeH, korpa 6yaeT OOCTUrHyTa MosHas onpene-
JIEHHOCTb U cAenaH Bbibop MeXay OCTaBLUMMUCS OBYMs BapuaHTamu. B pesynbrtate
peanusauum npouecca Bblbopa MOXHO MPUATU K CUTyaLUU C €OUMHCTBEHHbIM
BO3MOXHbIM BapuaHTOM, T.€. K MOJIHOW onpeaeneHHocTu. MNpu aToM Mepa Heonpe-
DENEHHOCTN OKa3blBAETCH YMEHbLUEHHOM Ha 3 6UTa, MHa4Ye roBops, ObIIO NOJyYEHO
3 6uta nHdopmaumm. 3To 03HaAYaET, HTO coobLeHMe, Hecylee 3 buTa MHGopMauumm,
yMeHblWnno 6bl Yyncno creneHenn ceoboabl A0 Hynsd. Oxuaaemoe KOJIMYECTBO
MHdopMauum Obi10 Obl BbipaXeHO BEINYUHOM

=1 i=1

3a0ecb BenuymMHa H xapakTepu3yeT cTerneHb HeonpeaeneHHoCTU, CTeNeHb
pa3Hoobpasnsg UM KoaMYecTBO IHTPOMUU, MMEIOLENCS B paccMaTpuBaemon
cutyauuun. 3Ty BENUYMHY MOXHO MHTEpPnpeTupoBaTb M KAK KONUYECTBO
nHdpopmauumn, KoTopoe TpebyeTcsa ans Bbibopa €AMHCTBEHHO BEPHOr0 B AAHHOM
c/lyyae BapuaHTa.

Kn6epHeTunuyeckoe onucaHme CUCTEM OCHOBbIBAETCS Ha nogobum npo-
LLeCCOB yMNpaBfeHns N CBA3M B MalUMHaX, XUBbIX opraHnamax n obuwectse. B atom
CMbICJIE BECbMA MHTEPECHbLIM U MOJIE3HLIM ABNFETCHA O3HAKOMJIEHME C OMUCAHUEM
KNOEpHEeTNYECKON MOAENN YNPABAEHNS OPraHN3auMOHHbIMU U HEKOTOPLIMU APYrMMUA
cuctemMamu, Co3aaHHom Bpom Ha OCHOBE n3dydyeHus puanonorum mosra. MpuHumnsl
paboTbl MO3ra 1 HEPBHOW CUCTEMbI OKa3a/10Cb BO3MOXHbBIM NMEPEHECTU N Ha Apyrue
cuctemsbl. Mo Bupy Mo3r aenseTcs oOWECUCTEMHON MOAENbo, T.e. nepapxmen
CUCTEM, KOMIMOHEHTbI KOTOPbIX 0OHapyXmnBalT OOLLHOCTb CTPYKTYpPbl U CBOICTB.
Takast 06LHOCTb NO3BOJIAET NEPEXOANTH OT CUCTEMbI K CUCTEME U OT OAHOr0 YPOBHS
nepapxmm K ApyromMmy. Takme n3omMopdPu3mMbl HEe YCTPaAHSAKT BO3MOXHOCTMU
NPOSIBIEHMS KaXAbIM YPOBHEM MEPAPXUU CBOUX MHONBUAYANbHbIX CBONCTB. OAHAKO
OHM MNO3BONAIOT CO34aBaTb CUCTEMbI, NOOO0OHbIE MO3Ty, BbIMOJIHAKOWME €ro
dyHKLMN.
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Mpwn nccnepoBaHun mo3sra brup o6pallaeT BHUMaHVE Ha Te ero XapakTepUCTUKK,
KOTOpble MOryT ObITb MCMOJIb30BaHbI AJ151 ONUCaHUA KNOEPHETUYECKUX YrpaBisieMblX
cuctemM. OCTAHOBMMCS Ha CReayoWmMx U3 HUX:

1) AyanbHbIE OCU YMPAaBAEHUS N NEePapPXUn ynpaBieHnUs;

2) KOHTYpbl 06paTHOW CBA3W, aHTArOHMCTUYECKUE OpraHbl yrnpaBaeHus u

napannenbHble CXEMbI;

3) MO3r Kak BblYMCAUTENbHAS MalUNHA;
) MEecTOMnosoXeHne “rnaBHOro Kommyrtatopa”;

) MeTacuctemMa n MeTaasblk;
) anropuTMbl U 9BPUCTUKN;

7) pa3HoobOpasne n camoperynmpoBaHume.

Bup yctaHoBun nomoOue mexay AByMa ocaMu GYHKLUMOHUPOBaAHUSA
HEpPBHOW CUCTEeMbl U ynpaBsieHus. BepTukanbHasa OCb yrnpaBiieHUs HEPBHOMN
CUCTEMOV 0O0bEOMHSET B €AUHOE uenoe GyHKUUM BCeX CTyMNeHel ynpaBieHus
(CANHHO-MO3roBOM YpPOBEHb MO3BOHOYHMKA, HEMOCPELCTBEHHO CMWUHHOW MO3r,
CpenHun N NPOMEXYTOYHbIN MO3r U T.4.), cO34aBas UX OpraHMyYeckuin GanaHc.
[opn3oHTanbLHas OCb MO3BONISET CUCTEME Ha KaXAOW CTyneHn (yHKLMOHMPOBATb
ABTOHOMHO W OCYLLECTBNATbL ynpaBfieHne n3bupaTtesibHO N0 COOTBETCTBYIOLLUM
YPOBHSAM. OTU MPUHUUMBLI ONUCAHUA MO3ra UM Oblnn NepeHeceHbl Ha KMbepHe-
TUYECKYIO MOLENb YNpPaBieHUs opraHmdaumamu. [ng aToro um BBOOUTCS NOHATUE
OyanbHbIX OCel ynpaBfieHusa. B aToMm cnydyae ropusoHTasbHas OCb NO3BONHAET
KaxnoMy @yHKUMOHaNbHOMY noapasnefieHuto nencTteBoBaTb aBTOHOMHO, 6e3
nocTynneHnsa nHpopmMaunm K pykoBoacTBy dupMbl. BepTukanbHas oCb NULlb
nepenaeT ganblle 4yactb obuwer nHdopmauum, TpebyemMon ans nopmepxaHus
BHYTPEHHErO0 pPaBHOBECUS, OMMcaHuUs cTpaTeruin Gupmebl.

Mpu onucaHum kmnbepHeTnyeckon Moaenn bup npmxoauT K yCTaHOBAEHUIO
cxoacTBa mMexnay duanonorven yenoseka U yrnpaBfeHMEM OpraHu3aumamu,
3aKJI0HAOLWEroCs B HaANINMYUK:

1) KOHTYpPOB 0OpaTHOM CBSI3W, KOTOPbIE UrPaldT BaXHYIO POJib B MpoLLeccax
opraHusauum, perynmpoBaHuUs U Mepapxmyeckoro yrnpasfieHus;

2) caMOCTOATENbHbIX A@HTArOHUCTUYECKMX OPraHOB YMpPaBJIEHUs, KOTOpble
CTPEMSATCH HEWTpanM3oBaTb OENCTBUS OpYyr Apyra. Tak, B OpraHn3Me 4enoBeka
ObIXaHVe N cepaeyHas OesaTeNbHOCTb PErynvMpyoTCcs ABYMS CNAapeHHbIMU TEHOEHLUM-
amun. OgHa ctumynupyeT OYHKUMM OpraHm3mMa, Apyras npensaTtcTByeT STOMY
npoweccy. 3TuM gocturaetcs 6anaHc mMexzay CTUMYUPYIOLWMMU U MPOTUBOAENCT-
BylOLWMMN dakTopamu;

3) mapannenbHbIX CXEM, NOATBEPXAEHVUEM YEMY MOXET CAYXUTb OYHKLIMOHU-
poBaHMe CUMMNATUYECKON M NapacumnaTtn4eckom CUCTEM.

OTM cxoACTBa yKasblBalOT HA 3HAYEHME YPaBHOBELLEHHOCTU 1 BGanaHc $akTo-
POB, a TakXe Ha BaXHOCTb y4YeTa BCEX CTOPOH SBAEHUS, YTO OJAET BO3MOXHOCTb
OManeKkTnyeckoro noaxoaa Kk nepcrnekTMBHOMY MIaHUPOBaAHMIO, npoxoas ¢dasbl
Tesunca, aHTMTE3MCA, CMHTE3A.

Mo Bupy nerye npenctaButb cebe MO3r Kak BbIYUCIUTENBHYIO MalLMHY, YEM
BbIYNCNIUTENbHYIO MalUMHY KaK HEeKOTOPbIi TuM Mo3ra. TemM cambiM OH KaK Obl
nogvYepKkMBaeT pPasnmnynusa Mexay HUMKU, NPpUYeM pasnnyms NPUHLUNNANBHOIO
CBOMCTBA, OTMeYasd, YTO BbIYMCAUTENbHAA MallMHA MO CYyTWU Aefna MOXeT ObiTb
paccMoTpeHa Nulb Kak Komnusi, cBoeobpasHblii aHanor YyenoBevyeckoro mosra. B
6onee 0606LLEHHOM BMAE CMbIC/T €r0 MOEVN CBOAUTCS K TOMY, YTO UCKYCCTBEHHbIE
CUCTEMbI YNPABIEHUS OPraHM3aunsaMm MOXHO BbIBOAUTb U3 XUBOW MOAENW, KOTOpas
CNYXUT UX APOTOTUMOM.

Bup obpatun BHMMaHME Ha TO, YTO KOpa rOJIOBHOrO MO3ra Kak “rnaBHbii
KOMMyTaToOp” HENOCPeACTBEHHO He COODOLLIAeTCs C OKpYyXaloLlel YenoBeka cpeaon.
OHa aBnseTca aneMeHToM GU3nosiormyeckon cuctemol. OTcloga OH OenaeT BbIBOS,
O TOM, 4TO M “rnaBHbIi KOMMYTATOP” YyNpaBfeHUss OpraHM3aumamMm nNo aHanoruuv
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Haxo4UTCS BHYTPU camMoW cucTeMbl. OH BbIMONHAET PYHKLUUIO CBA3YIOLLETO
MexaHn3ma Mexnay BONIEBbIM M aBTOHOMHbIM YNpaBieHNEM.

[Ong nOHVMMaHWUS NOrMKu CUCTEMbI U ONs ynpaeneHus eio Bupom BBoaaTCS
MOHATUSA MeTacucTeMbl U MeTaa3blika. OH UCXOOUT M3 TOro, YTO AN9 PYKOBOACTBA
HeoOXxoouMbl A3blk M cucTema 0onee BbICOKOrO JIOTMYECKOrO YPOBHSA, YEM
ynpasnsemas cuctema. O60CHOBAHHOCTb JAHHOIO 3aMeyvyaHus CneayeT, HanpuMmep,
M3 Toro dakra, 4YTO ABE OOMHAKOBO CWJbHblE CTOPOHbI UM CTOPOHbLI OOHOIO
npaBoOBOro crtatyca 0Obl4HO He MOryT pPas3peLlunTb BO3HUKLIUIA cnop. MIM HyxXeH
apbuTp, cnocobHbIli OLEHUTb NpeaMeT crnopa ¢ 6onee BbICOKOrO YPOBHSA U
NPUMNPUTE OMMOHEHTOB.

BvpomMm aHanna3mpyloTcsa U Takme MOHATUS, Kak aJirOPpUTMbl 11 3BPUCTUKA.
AnropuTtmbl BKJIl04alOT B cebs NOMCK W3BECTHOW LENU MO OnpefefieHHbIM
npaswnam, Torga Kak 3BpUCTUKA npennosaraet MCNosb30BaHUE NULb MpaBui
obuiero xapaktepa [OJjs rnovcka HeonpeneneHHol 3apaHee uenu. Pasnuyue,
CyLLEeCTByiOLee MexXay MexaHW4eCKUMU U XUBbIMU CUCTEMaMU, MOXHO OTTEHWUTb
VIMEHHO MyTEM CPaBHEHUSA aJIrOPUTMUYECKOM 1N 3BPUCTUHECKON MoeNen ynpasne-
HUS. ANIFOPUTMbI OTPAXAIOT CXEMbI MEXaHUYECKUX CTPYKTYP, HO crenyeT obpatuTbes
3a NOMOLLbIO K 3BPUCTUKaM NPU ONUCaHUM CBONCTB BbICOKOOPraHN30BaHHbIX CUCTEM
M MNPOLLECCOB, Takux kak obyyeHue, asonouusa 1 T.4. Ewe 6onee COBEPLUEHHBLIM
onvcaHue cTpaTernn NoBeAeHUs CUCTeEM ByaeT Toraa, koraa 6yayT npeaycMoTpeHbI
anroputMmyeckue cpeacrtea GOpPMUPOBAHUSA IBPUCTUK.

3HauuTenbHOe BHUMaHue Bup yoenger pasBuTuIO U CaMOpPErynvMpoBaHUIO.
MpakTnyeckme acnekTbl KNOEPHETUKM PYKOBOACTBA COCTOAT B PACMYTbIBAHUN HUTEN
pa3HooOpa3us. TOPMOXEHME MpoLecca yBennyeHuss pa3dHoobpasus ecTb akT
ynpasneHus. B To xe Bpems opraHn3m 4yesnoBeka TOYHO Tak Xe, Kak 1 opraHu3aums,
ob6nagaeT CnoCoBHOCTLIO K CAMOCOXPAHEHNIO, CAaMOOPraHnU3aLmn, T.e. K CaMOperynm-
poBaHuio. CoyeTaHme BCEX 3TUX CBOWCTB, MPUCYLUMX W YENOBEKY, M OpraHn3auumu,
NMO3BOJISET UM BbIKUTb.

CnepoBatesnibHO, knbepHeTnka 6a3mpyeTcs BO MHOMOM Ha dopmannsaumm n
YCTAHOBNEHUN CXOACTBA M Nofobus NMPOLLECCOB, NPOTEKaloWmMX B CUCTEMAX
Pa3/IMYHbIX TUMOB. YCTAHOBAEHME N30OMOPPU3MOB OJ1 COLMAlbHBIX U Buonornyec-
KMX LEeNOCTHbIX OOBEKTOB SBNSIETCS €€ BaXHOM 0COOeHHOCTbIO. OfHAKO BbISIBEHME
cxoAacTBa M nogobus pasHOPOAHbLIX CUCTEMHbLIX 00pa30oBaHWUi AOHKHO HOCUTbL He
MEXaHNYECKNA, a ANANEKTUYECKUA XapakTep W y4uTbiBaTb CNeundurKy KOHKPETHbIX
06bekTOB. B NpoTMBHOM criyd4ae MOMCK U HaxoxaeHue nsomopduamoB Oyner
CBEleH K MPOCTOMYy AenykunoHuamMy. Cneuuduka KMbepHeTU4ecKoro onvcaHus
cucTeM COCTOUT U B TOM, YTO OHa pPacKpbiBaeT raaBHbIM 00pa3om dopmManbHO-
NIOrMYECKYI0, CTPYKTYPHYIO CTOPOHY MHpOpMauun, faeT ee CTaTUCTUYECKYIO
vHTepnpetaumio. B atom n cuna, n cnaboctb knbepHeTukn. Cuna notomy, 4To
TOJIbKO YCTaHOBJIEHME KONMYECTBA U Mepbl MHGOPMAaLMM NO3BONSET OPraHM3oBaTb
onTuMasbHOe xpaHeHue, npeobpasoBaHne 1 nepepady mHdopmauum. CnabocTb
MOTOMY, YTO PYKOBOACTBO CAOXHEWWMMN CUCTEMAMWU COLMANBHOrO nopsanka
TpebyeT 3HAHWUI HE TONbKO KOJIMYECTBEHHbLIX, HO N KA4YE€CTBEHHbLIX XapakTepPUCTUK
MHdOopMaumn, ee CMbICcna, COOEPXaHUA N 3HAYEHUS.

B HacToguiee Bpemsa knbepHeTMHeckoe onucaHme cuctem Bce bGonee
[ononHaeTca MetogaMmm cuHepreTuku. CerogHsa ee paccMaTpuBaloT Kak HOBYHO
MOMbITKY YYEHbIX ONMCaTh, OObSCHUTbL, PAcno3HaTh, 8 BO3MOXHO Aaxe 1 npeackasartb
noBefeHne CaMOpPa3BMBAOLLMXCS CUCTEM BOOOLLE UM XMBbIX CUCTEM B YACTHOCTW.
CuHepreTrka, N0 MHEHUIO HEKOTOPbIX CMCTEMOJIOFOB, CTPOUT HOBYIO METaHayKy O
CNOXHbIX cucTtemax. OHa nbiTaeTcd 0o6GHapyXuTb 00OWME OCHOBaAHUSA U
32aKOHOMEPHOCTU B Mpoueccax 3BOJIIOUUM CNOXHbIX AUHAMUYECKUX CUCTEM
pasnnyHo Npupoapbl. ATa Hayka CTPEMUTCS K ONMUCAHUIO CUCTEM U Yepe3 obpas, n
yepes 4MCno, T.e. COEANHUTb KA4eCTBEHHbIN U KONMYECTBEHHbIN aHanus. B
pesynbtate MeTabonMyeckoro MoaenMpoBaHNS, BbIYMCIIUTENBHOIO 3KCMEPMMEHTA,
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KOMMbIOTEPHOM rpadurky OTKPbLIBAIOTCH BO3MOXHOCTM HOBOIrO CUHTE3a, @ UMEHHO
CUHTE3a BMOEO-, ayan0- N TEKCTYaslbHbIX CPEACTB Nepeaayn Hay4yHon nHpopmaumn.
CuHepreTmka co3gaeT BO3SMOXHOCTU SIS HEJIMHENHOro CUHTE3a:

1) Hanuune pasnnyHbIX CroCcoOOB OOBbEANHEHUS CTPYKTYP B OOHY CJIOXHYIO
CTPYKTYPY;

2) obecneyeHue nNpaBubHON Tunonoruun, “koHdurypauma” odbbeagnHeHns
MPOCTOro B CJ/IOXHOE;

3) BO3MOXHOCTb 00beaUHEHUS pa3HbIX TEMMNOMUPOB B CTPYKTYPY, T.€. 00beau-
HEHMe CTPYKTYP, Pa3BUBAIOLLMXCS B PA3HOM TEMME U MMEIOWMX Pa3HYI0 CKOPOCTb
pasBuTUS, B LENOCTHble 06pa3oBaHus.

NTak, knbepHeTrka packpbiBaeT Hanbosnee obLime 3aKoHbl 1 3aKOHOMEPHOCTH,
NpUCyLWMe CaMOOPraHU3YIOLLMMCS, CaMOopPEerynmpyemsiM cmctemam. OHa No3BoNseT
OMUCbIBaTb CaMble Pa3fINYHbIE UX CTOPOHbI C MO3ULMIA Nepenayun, XxpaHeHus, nepepa-
60TKM 1 pacnpocTpaHeHus nHdopmaumm. 3ta HaydyHas avcuunianHa obecnednsBaeT
BbIpabOTKY ONMTUMasbHbLIX YrpaBieHYeckmnx PeLleHuin, CNoCOOCTBYET CHUXEHUIO
SHTPONUNHOro addekTa. Ho NnpuMeHsaemMble el0 MeToAbl KONIMYECTBEHHOIO ONUCAHUS
CUCTeMbl OOJIXHbl OblTb AOMOJSIHEHbBI MEeTOoO4aMW KayeCTBEHHOro OMNMucaHus
nccnenyemMmoro obbekTa.

3. MOAEJIMPOBAHUE N NPOEKTUPOBAHUE CUCTEM

BaXHenwmmMm MHCTPYMEHTOM MO3HAHUS CNOXHOOPraHM30BaHHbLIX O0ObLEKTOB
BbICTYNnaeT CUCTEMHOE MOAEeNMpoBaHMe U npoekTuposaHme. OHO No3BONASET
onucatb U 00bEOUHUTbL MHOMME CYLLHOCTHbIE CBOMCTBA M MapameTpbl LEenOoCTHbIX
ob6pasoBaHuii. 3HaHNEe METOAO0B MOAENMPOBAHUA U MPOEKTUPOBAHUA CUCTEM
HeobxoaMMo NloboMy 4enoBeKy, KOTOPOMY MPUXOAMUTCS CTaNIKMBATbCS C PeLUeHMEM
CNOXHbIX 33434 MAaHNPOBAHUA, MPUHATUS PELUEeHUN, CO3AaHUS HOBbIX TEXHUYECKNX
ycTponcTte u 1.4. Icxonoa m3 3TOro AgaHHbIM pasnen nocBsWeEeH OCHOBaM
MOLENVNPOBAHNSA N MPOEKTUPOBAHUS CUCTEM.

3.1. MopgenupoBaHue cuctTem

BbiCLUIMM naeanoM Hay4yHOro mo3HaHus SIBNSIeTCs CTpemsieHMe oTobpasnTb
006bekTbl AEACTBUTENBHOCTU TakMMU, Kakme OHUM eCTb Ha caMOoM pJerne, T.e.
TOXAECTBEHHBIMU, MOJIHOCTbIO MAEHTUOULMPOBAHHLIMU. CTPEMAEHME K PELLUEHUIO
9TOW 3ajayn NoABesio 4enoBeyecTBO Kk MopenupoBaHuio. CTporo roBops
MOOENVPOBAHME, KaKk CPeACTBO MO3HAHUA, NPUMEHSIETCS C APEBHENLUNX BPEMEH.
OHO MMEET COoNMaHYI TPaguuMIo B Pa3BUTUN YENOBEYECKOW KynbTypbl. B TeueHne
CTONIETUIA MOLENN NCMOIb30BANIUCL B apXUTEKTYPE, CKYNbMTYpPE, OTHACTU B TEXHUKE.
Mopgenb - 3TO MbIC/IEHHbIN UK YCNOBHBIM 00pa3 kakoro-nnbo obbekTa, npolecca
WUn SIBNEHUS, NCMNONBb3YEMbIN B Ka4eCcTBe ero “samectutens”. Mogenn co3gaBanncb
3a401r0 00 TEOPETUYECKOro OCMBIC/IEHUS CaMOro MeToga MoAenupoBaHus. B
reoMeTpum ¢ 3TMM METOAOM CTalkMBanuMCb NMpPU YCTAHOBMEHUWU NOJo0us BCex
TPEYrofIbHNKOB C PaBHbIMU Yyriamu.

MepBble GOPMbI TEOPETUHECKOTO OCMbICIIEHNS MOAENVPOBaHWS padpabaTtbiBa-
nnck B knaccuyeckon éounsmke XVII-XVIII BekoB. PazButme HayyHbIX OCHOB rnaBHbIX
HanpasfNeHN MOLENNPOBAHUSA - TEXHUKO-3KCNEPUMEHTAIBHON N TEOPETUYECKON -
B €CTEeCTBO3HaHMN HOBOrO BPEMEHWU CBA3aHO C MMeHeM HbioToHa. OH nokasan,
4YTO BO3MOXHO PacCNpPOCTPaHEHUE pe3ynbTaTOB OMbiTa MO COMPOTUBAEHUIO TEN,
OBVKYLLMXCS B XUAKOW cpefe, Ha pasnnyHbie gpyrne cnydauv. Mpobnembl Mogenmpo-
BaHWs MONyYnnn panbHellee pasBuTMe B TPYAax MHOMMX KPYMHbIX ydyeHbiX XIX n
0CcobeHHO XX Beka. 3HaA4yMTENbHOE BAMSHME HA Pa3BMTME 3TOro MeToga okalano
OTKpbITME 3aKOoHa COXpPaHeHUs 1 npeBpalleHnss 3Heprmm, OCHOBY KOTOPOro
COCTaBNgeT naes ob6LHOCTUN, eAUHCTBA NPUPOLHBLIX cun. Bonbliaa nenta BHeceHa
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cozpaTtenem knaccuyeckon teopum nona Makceennom. OH yoensn OrpomMHoe
BHMMaHME MOCTPOEHUID HarnsgaHbIX MEXaHUYEeCKUX MOAENEN 3NEKTPOMArHUTHBIX
ABNIEHUN, NCNONb3Yysd C 9TON LENbld MexaHU4eckylo moaenb adwupa, aHanora
HEKOTOPOMN HECXKMMAEMOW XNOKOCTU.

B TedyeHve onnTenbHOro nepuoga BPEMEHW MOL MOLENbIO noapasymeBanu
TONbKO MbICNIEHHbI 06pa3 obObekTa. CyMTanocb, YTO OHA HEe MOXeEeT ObiTb
OTOXAECTBNIEHA C YpaBHEHMEM WJIN CUCTEMO ypaBHeHus. Teopus kKMbepHeTUKu
U MHPoOpMaUumM B KOPHE M3MeHuna B3rnaa Ha noHatune moaenu. OHO Tenepb BO
MHOIMX CJlyd4asax acCoUMMPYETCH M OTOXOECTBNISETCH C CUCTEMOW ypaBHeHW. B
NPeanoXeHHOM BbiLle OMNpeneneHnn ata MbICib 3a5oXeHa BO dpase “yCnoBHbIN
ob6pa3 obbekTa”, KOTOPbIA U MOXET ObITb OTOOPAXEH B YPABHEHUSIX.

MopenupoBaHue npencTaBnseT coboi NMpPouecc NOCTPOEHUS U U3YYeHUs
MOJeNen peanbHO CYLLECTBYIOLLMX OPraHNYeCKUX U HEeOpraHn4yeckux cuctem. B
X0[e HEero OCYLLIECTBSETCSA OnepupoBaHne 0ObLEKTOM, KOTOPLIA UCCNenyeTcs He
caMm, a paccMaTpuBaeTcsd HEKOTopas NPOMEXYTOYHasa BCromoraTebHas (eCTECTBEH-
Hasi UM UCKYCCTBEHHas) cUcTema, KoTopas:

a) HaxoguTca B onpenesneHHoM O0O0bLEKTMBHOM COOTBETCTBUW C M3ydYaeMbiM

0O6BEKTOM;

6) cnocobHa B mpouecce NO3HAHUA Ha M3BECTHbIX dTamnax 3amMellaTb

ncenenyemblii 06bEKT;

B) cnocobHa gaBaTb MHPOPMaUMO 00 MHTEPECYIOWEM SBIEHUU;

r) B HEOOXOOMMOW CTEerneHun TOXOECTBeHHa Mo3HaBaeMOMY OObEKTY.

OTcioaa BbITEKAOT YETbIPE OCHOBHbIX YEPThbl MOOENU:

1) cooTBETCTBME MOAENMPYEMOMY MPOLECCY WU SABAEHUIO;

2) cnocobHOCTb 3amellaTtb Uccnenyemblii 006bLeKT;

3) cnocobHoCTb gaBaTtb MHpopMaunto 06 oObekTe, KOTOpas MOXET ObiTb

BepndnLMpOBaHa, T.€. MPOBEPEHA OMbITHLIM MYTEM;
4) Hanu4me 4eTKMX NpaBua nepexona OT MOAENbHOW MHPOPMaUUN K
MHdOPMaLMM O CaMOM MOAENNPYEMOM OOBLEKTE.

MeToa MmoaennpoBaHus NPUMeHseTcst 0COO6eHHO adDdEKTMBHO B TeX Ciy4asx,
Korga Mbl HE pacrnonaraemM [OCTaTo4HO cTporumMu Teopusamu. OH HanbBonee
NPOAYKTUBEH, KOraa HeT MOJSIHOW M TOYHOW CUCTEMbI 3aKOHOB O NMoBeAeHUM obbekTa.
B aTOM cnyyae nosHaHve UAET MO MyTWU MOCTPOEHUS MOAENN, CMOCOOHONM C Tol
WM VIHOW CTeNeHbI0 TOYHOCTU MMUTUPOBAaTb 3TOT 00bekT. Heo6xoarmo noa4yepkHyTb
npubNMXeHHOCTb MNoAxoAda KO BCeM 3ajadyaM, pewaemMblM C MOMOLWbIO
MOLENNPOBaHUSA. OTO OOBLEKTUBHO OOYCNIOBNEHO TEM, YTO HU OOVH UMUTATOP HE B
COCTOSIHUK C aBCOJIIOTHOM TOYHOCTbIO BOCMPOU3BECTU peasibHbli 0OBbEKT.

MopennpoBaHne 0OBLEKTOB CTPOUTCS Ha npuHumne noaobus. OHO yka3biBaeT
Ha Ty WIN VHYIO CTEneHb CXOACTBA, TOYHOCTM MOBTOPEHMS CBOWCTB, MapamMeTpoB,
BEJINYMH n3y4aemoro obbekta ¢ peanbHbiM. CTeneHb NoAobus MOXeT ObiTb
pasnuyHa. BbiaenaioT cneaylowme Buabl nogodus.

MonHoe nopoOue o3HayaeT CoBMAfAEHME OCHOBHbLIX MapamMeTpPoB CUCTEMbI -
opurvHana n mogenu. Paznmnuna kacaroTcs NUllb HE3HAYNTENbHbIX XapakTepucTuk,
KOTOPbIMU MOXHO npeHebpeyb. CoBnagawlme napamMeTpbl UMEIOT CyLLECTBEHHOE
3HayYeHne Ang OYHKUMOHMPOBAHUSA CUCTEMbI. MOXHO cYuTaTb, 4TO OAWH
CUHXPOHHLIN reHepaTop MMeeT MosiHoe nogobue OPYroMy CUHXPOHHOMY
reHepartopy. [o3HaBaTenbHOE 3HaYeHue Takux MoAeneit HeBennko U COOCTBEHHO
MOJENbI0 €€ MOXHO Ha3BaTb BECbMa YCJIOBHO.

HenonHoe nopoGue - 370 OTPaXeHWe MOAOENbID JIMWb HEKOTOPbIX
napamMeTpoB CUCTEMbI-OpPUriMHana, NPy COBNaaeHUM KOHEYHOrO PYHKLMOHMPOBaHUS
CUCTEMbI-OpPUIMHANa U TeOpPeTMYeCcKkoro BbiBOA4A. Takoe MOOENMpOBaHUE MOXET
OCYLLECTBNATLCSA, HaNpMMep, TObKO BO BPEMEHWU UM TONbKO B NPOCTpaHcTBe. B
3TOM Chy4ae [O0MycKalTCs UCKaXeHUsl, HO OHW He OOJIXHbl BAUATb Ha M3ydYaemble
CBOWCTBA CUCTEMHOro 0b6beEKTa.
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MpubnnxeHHoe nopobue - 370 Nogobre, NPU KOTOPOM YMpPOLLEHNE MOAENM
MO OTHOLUEHWIO K CUCTEME-OPUTMHATY AOCTAaTOYHO BEANKO, HO YaCTHbIE TEOPETUYEC-
K1e BbIBOAbl, OVNKTYEMblE MOAOENbIO, COOTBETCTBYIOT CTOJIb XE€ YAaCTHbIM XapakTe-
pucTnKkam cuctembl-opurnmHana. OHO CBA3@aHO C HEKOTOPbIMU YAPOLAKLWMMN
JONYLLEHNSMWN, NMPUBOASALLMMU K UCKaKEHUSM, KOTOpble 3a6i1aroBpeMEHHO KO-
YECTBEHHO OLEHMBAIOTCA HA OCHOBAHUM QHANUTUHECKUX WU SKCNEPUMEHTANbHbIX
nccnepoBaHuin. NMpumepom npubAMXeHHOro nogobusa senseTca nopnobue
reHepaTtopoB Ha 6ase YyMNpoOLLEeHHbIX ypaBHeHUn. NHorpa ang nonyydeHusa 6onee
TOYHOrO 1 0BCTOATENBHOIO 3HAHUS O CUCTEME-0OPUTrMHane npuberaiT K pa3paboTke
rpynnel Mogenen, Kaxaas U3 KOTOpbIX OTpaxaeT onpefefieHHble napamMeTpbl
CUCTEMBI-OpUrMHana.

MaTtematuyeckoe (KkubepHeTuyeckoe) nomodbue - 3TO YMCTO CTPYKTYpHOEe
nonobue, Korga B MOAENN OTPaXatTCs XapakTEPUCTUKM CUCTEMbI-OPUTrMHana,
KOTOpPblE MOXHO BbIpa3nTb KONMYECTBEHHO. OHO CTPOUTCHA HA YPABHEHUSAX U UX
peLeHnm.

MartemaTtnyeckoe MoAenuMpoBaHue - 3TO He TOJIbKO nNpeobpa3oBaHue
O[HOro ypaBHeEHMs B ApYroe, HO M onpefenieHHasl onepauusi, 060CHOBbIBaOLLLAS
dunsunyeckoe nopobue. B camom pene, ecnn aunddepeHumanbHoe ypaBHeEHME,
onvcelBaioLLee npouecc (A), yaanocb npeobpa3oBaTb B ypaBHEHNE, OMNUCLIBAIOLLEE
npouecc (B), yctaHoBMB dYHKUMOHANbHbIE CBA3W NapamMeTpoB 3TUX NPOLECCOoB,
TO (A) 1 (B) MOXHO paccmaTpmBaTh yXKe Kak Noao0OHbIe npoueccsl. Ycnosus nogodus
NIerko HaxonoaTcs AN CUCTEM HEeNMHEWHbIX, a TakXe MoAYMHAILWUNXCS
CTaTUCTUYECKUM U CTOXACTUYECKUM 3aKOHOMEPHOCTSM.

Mopenb Bcerga npepgrnonaraeT OTBnevyeHne, abcTparnpoBaHne OT GOJbLIEro
VNN MEHBLLEro Yucna napamMeTpoB cucTemMbl-opurnHana. OHa npeactasnseT coboi
ynpouLeHHoe, onpeaeneHHbIM 06pasoM CxeMaTU3npoBaHHOE OTpaXeHue
nocnegHen. 97O ynpoLLEeHNE MOXET BblpaXaTbCs B 3HAYUTENbHOM COKpaLLeHUU B
MOOEeNN KOMMOHEHTOB OpUrnHana, COXpPaHeHUU N1lb HEKOTOPbLIX ero obLmx
MOP@ONOrMYEeCcKMX YepT, a COKpaLleHMEe B3aMMOCBS3El/ KOMMOHEHTOB OpuruHana
U Mogenun BedeTt K cxematusaumun. K npumepy, BblYUCIUTENbHASA MallMHa KonmpyeT
MHOrne QyHKUMM YyenoBevyeckoro mosra. OgHako OoHa He ABNFETCS €ro MoJHbIM
aHanorom. Hepenko mogenb Cx04Ha C OPUIMHANOM fMLb B KOHEYHOM pesynbTaTe.

MopennpoBaHne MOXeT ObiTb PACCMOTPEHO Kak HEMPEepbIBHbIA MPOLLECC, He
OrpaHnYMBaOLLMIACSA 04HON 060COBNEHHON MOAENbI0. ITO CKOpee nocnenoBaTesb-
Has pa3paboTka cepun CMEHSIoWMX OpYyr Apyra MOAefiei, KoTopble Bce Oosblue
npubnmxalT MOAENU K opurnHany. MexaHusm npoLecca MoaennpoBaHUs BeCbMa
CNOXEH 1 MeeT MHOrOCTyneH4aTblli xapaktep. Ero HaymHaloT ¢ onucaHns CUCTEMBI,
KOTOPOE OrpaHMYMBaAETCS PACKPbITUEM OOLLUMX, HACTO HE CINLIKOM KOHKPETHbIX
CBOICTB 0ObekTa. 3aTteM MnepexoisaT K onpenesieHno OrpaHnUYeHnin Kak BHELLHEro
(Bpems, ycnosus), Tak M BHYTPEHHEro (TpyaoBble, MatepuanbHble, GUHAHCOBbIE
pecypchbl) nopgaaka. ocne aToro onpegensioT CPpeacTtBa AOCTMXKEHUS Lenen um
Kputepun adOEKTUBHOCTM U ONTUMU3AULUUN PYHKLUOHUPOBAHUS CUCTEMbI
OTHOCUTENbHO 3aJaHHbIX Lenei. CnenyoWwmWin war cBa3aH C YCTAHOBJIEHUEM
BMSIHUSA HAKTOPOB BHELUHEN CPedbl HA LEenu, CPEACTBA, OrPaHUYEHUS U KPUTEPUN.
M, HakoHeL, 3aKNio4YnUTEsNbHBIM 3TanoM SBASETCS YCTaHOBNEHNEe B3aUMOCBSA3N MeXay
LeNgMu, OrpaHNyYEHNsIMN 1 BHELLUHUMW XapakTepucTukamu. Ha Bcex aTux CTyneHsx
paspabaTbiBaloTCcad nogmopenun: dyHKunMoHanbHasa, MHOOPMaLUOHHAA W
Mopdonornyeckas. CambiM TPyAHbIM B MOLENVMPOBAHUM SBASETCA MHTErPUPOBaHME
BCEX MogMoAenen B eOuiHyl0 LEeNOCTHYI0 MOAENb.

MHoroo6pasue mopenei nopoxpaet M MHoroobpasue ux Buaos. B
GYHKLMOHANIBHOM MlaHe MOXHO FOBOPUTL O MOAENAX-rMnoresax, 00bACHAIOLLMUX
N onucbiBawwWwmnx mMmoapenax. o cybcTaHUMOHANbHOW OCHOBE BbIAENSAIOT
MartepuanbHble U aeanbHble MOAenu. B 3aBUCMMOCTM OT HanpaBieHHOCTN BPEMEHU
OblBalOT MOAenu NpoLwsioro (UCTOpUYECcKUe) U [AaHHOr0 COCTOSIHUSA U
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nporHosupyowue mogenu. o cnocoby BOMIOLLEHMS, T.€. MO A3bIKy, HA KOTOPOM
BblpaXeHa MOAESb, OHWN AenaTca Ha ¢opmarnbHble, BbiIPAXEHHbIE MAaTEMATUYECKMM
A3bIKOM, 1 HedOopMalbHble, BblPAXEHHbIE €CTECTBEHHbIM A3bIKOM. Kaxabli n3
9TVX BUOOB CNOXEH cam no cebe 1 BkIlo4aeT B cebs MHOXECTBO ApPYrnx noaBuaos.
Hanpumep, pasnuyalotT Tpu BUAa MaTeMatuyeckux mopenen: MHOOPMaLMOHHbIE,
packpbIBAOLLME MPOLECChl LMPKYnaumM nHdopmMaumnmn; cCoOOCTBEHHO MaTeMaTuyec-
Kue, npeactasnsdowme coboii popmannzaunio 610koB nepepaboTaHHOMN
MHpOpMaLMnN, U NPOrpaMMHbie, SBASIOLLMECS OTOOPaXKeHUEM UHDOOPMALMOHHON U
MaTemMaTu4eckom MoAesie Ha A3blke TEXHUYECKUX CPEenCTB aBTOMaTmsauum
yrnpaBneHus.

Kak yxe oTmeyanocb Bbille, ONUCAHNE MHOMMX CUCTEM UM NX KOHKPETHbIX
CBOWCTB BO3MOXHO MaTeMaTU4yeCKMMU CPeacTBaMn, KOTOPbIE BCE aKTUBHEE BXOOAT
B MPOLLECC UCCNEeAOBaHUSA CUCTEMHbIX 0O0pa3oBaHUil, NEPEHOCATCS Ha Takue
06bEKTbI, KOTOPbIE PAHEE CUUTANIUCH HE NMOABEPXKEHHBIMU MATEMATUYECKOMY aHanun-
3y. [py 3TOM aKkLEHT B N3Y4YEHUN SBNEHUS CMELLAeTCs C COAEPXaHUs Ha CTPYKTYpPY.
MO MHEHMIO HEKOTOPBIX Y4EHbIX, MaTeEMaTVKa ABNSET COOOM naeanbHbI MeTasa3blK
onucaHus cuctembl. KnbepHetnka kak Hayka O CBSI3M W YyNpaBieHUU SBASIETCS
NnPMMEPOM CTPOron mMaTtemMaTUyeCKoM Hayku, NMPUMEeHseMON Oa8 aHanm3a BCex
SIBNIEHUIA, KOTOPbIE BKJIOHAIOT B cebS onpeneneHHsiIM 06pa3oM OpraHnM3oBaHHOE U
LeneHanpasneHHoe nosegeHne. Teopus nHGopmalmm okasanacb MeTasa3bikoM npu
0OBACHEHMN MOHATUIA 3BHTPOMUKU, HEYMOPAA0YEHHOCTN U HeonpeaeneHHocTu. Euwe
OOHOV UANIOCTPaUNEN NMPUMEHEHUS MaTeMaTuKMm B MOAENVMPOBAHUN SBASETCHA
Teopusa Urp U ee MPUIOXEHUS, LUMPOKO MPUMEHSAEMbIE NMPU UCCNea0BaHUN
KOH®NUKTHBIX CUTyaumin. bonblumve Hagexabl BO3naralTcs Ha TeoOpUIo pPasMbITbIX
MHOXEeCTB, KOTOpas co3gaeT Npennochbiiku Aas MoAenMpOBaHUA U OMUcaHuUsg
HEYeTKO OMnpenesieHHbIX MPOLEeCcCOB M 00bekToB. MaTtemaTmieckuMn Metogamu
yCTaHaBNMBaETCH CTeNeHb NOAOOHOCTU U TOXAECTBEHHOCTW MOAENen u
OpUrvHasnoB.

MartemaTtumyeckme MeTodbl YCMELWHO NMPUMEHSAIOTCA 19 ONUCaHUs, Hanpumep,
OOHO- N MHOrouesieBbIX, 8 TakXe MHOromMepHbIX cucTtem. [lpolle Bcero aTo
coenatb B OTHOLWIEHUM OAHOLEeNEBbIX CUCTEMHbIX Mogenein. Obpatnmcs K
MOZENn Tuna npubbinb-n3nepXxkn 1 ee aHannay.

AHanns mopenn npubbiib-U3OEPXKU BKAOYAET OLLEHKW, MPU KOTOPbIX
paccynTbIBAETCA OLAUH KPUTEPUA, BblpaxatoLwmii:

a) pa3HOCTb Mexay NpubbINbIO U n3aepxxkamu, aOdEeKTUBHOCTLIO 1 3aTpaTamu,
BXOLOM U BbIXOOOM;

6) oTHOLIeHMe NpubbINK K nagepxkam, apdekTUBHOCTM K 3aTpaTam, BXxoda K
BbIXOAY.

MartemaTtumyecku pasHOCTb Mexay BXOA0M U BbIXOAOM MOOENN MOXHO 3anucaTtb
B BUOE BbIPaXEHUS:

7i=z:rir_§iik.

AHanornyHbiM 06pa3oM OTHOLWEHME BxOoAa K Bbixoay, npubbinb (B) k
nspepxkam (C) moxeT ObiTb NpeacTaBneHo kak

Ziik
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roe U, - 3HaveHue (B-C) nnn (B/C) onga Bapnanta inpmni=1, 2, ... , m;
b; - 3Ha4eHve npubbinn j ona BapuanTainpu j=1, 2, .., r;
C; - 3HadeHune mnapepxek k ang Bapmanta inpu k =1, 2, ..., s.
91y dopMyny MOXHO caenaTb 6onee yHMBEpPCanbHOW, ecnv Ans paccMoTpe-

HUS USMEHEHUS MHTEPECYIOLLMX HAC BENMYMH BBECTM CPOK MAAHNPOBAHMUS, KOTOPbIN
nogpasfenseTcs Ha HeCKObKO Nepruoaos. Toraa npeacrassieHne 0 TOM, HTO OeHbrv
M3MEHSAIOT CBOKO CTOMMOCTb CO BPEMEHEM, BBOAMUTCS B MOAENb, IAE Onpeaensertcs
pasHocTb (B-C) nnu otHoweHue (B/C), npnBeaeHHOE K TEKYLLLEMY MOMEHTY. B naHHom
WMHTepnpeTaumm Gopmyna Mogenn 6yaeTt BbIrMSAeTb CleaylolmMm obpa3om:

:
PV(B-C)r =)

roe | - 3Hg4eHve NpPOoLEHTHOW CTaBKw;
B = zbm - cymmapHas npubbiib 3a OTAENbHbLIA Neproa t ans sapuaxTa i;
t

ST
T :Z xt -~ CYMMa M3aepxek 3a nepuon t ong BapuanTa i;

PV (B-C), -nonHoe npuBeneHHoe 3HadeHve pasHoctu (B-C) ana Bcero cpoka
nnaHvpoBaHua T Ong BapuaHTa i;

PV (B/C), -nonHoe npuseneHHoe 3HadeHue oTHoweHuna (B-C) ona scero
cpoka nnaHvpoBaHusa T.

B aTom cnyyae aHanuM3 JaHHOW MOLENWN CBEAETCS K CPaBHEHUIO MOJHbIX
npuBeneHHbIX 3HadeHnin (B/C). OHO no3BonsieT onpenenntb Hanbonee onTuMalb-
HbIi BapMaHT KanuTanOB/OXEHUN, BbISBUTb YUC/IO MEPUOLOB UV BPEMEHHOMN
WHTEPBaN OKYMaemMoCTU BJIOXEHHOro kanutana.

3Ha4YnTeNbHO CNIOXHEE OMUCHLIBAOTCSH MHOMOLLesIEBbIE U MHOFOMEpPHbIE
cucTemMHble mogenu. Hambonee TpyoHO NopnatTCs UCCNEAOBaHMIO MHoOrouene-
Bble Mogenu. OHM OCHOBaHbl Ha MOCTPOEHUM OepeBa noauenein. Yem cnoxHee
00OBbEKT, TEM, ECTECTBEHHO, OOJblUE TakuX MOALENEN U CNOXHEE MaTeMaTUyYeCKui
annapat nx ndydeHus. K HacToswemMy BpeMEHN HEecKonbko Gonee TwaTenbHO U
noapobHo paszpaboTaHbl METOAbI MOOENNPOBAHUA MHOMOMEPHbLIX CUCTEM. HO un
OHW BECbMA CJI0XHbI 1 00bEMHbI. PACCMOTPUM TOJIbKO HEKOTOPBIE acnekTbl afaAnTMB-
HbIX U MYJIbTUMIMKATUBHbIX MHOFOMEPHbIX OYHKUWIA noneaHocTn. CoBpemMeHHas
TEopusi NMOJNIE3HOCTM MO3BOMISET MPUMNUCHLIBATL OXUOAEMbIE 3HAYEHMS MOJIE3HOCTU
BO3MOXHbIM BapuvaHTam M B OMPEenesieHHON CTeNeHU Yy4uTbIBaTb MCUXONOrnyeckue
XapakTePUCTUKN NNL, NPUHUMAIOLLMX PELUEHUS B CUTyauun, CBSA3AHHOW C PUCKOM.

Mpob6nema oueHMBaHUA MHOroMepHbIX BapuaHTOB nogobHa npobneme
06006LEeHNS CY>XXOEHMIA SKCNEPTOB. DKCNepTbl TpebyoTcs Ana Beibopa HauyyLlero
peleHns. BapnaHTtbl HEOOXOOMMO Hay4YUTbCS OLEHMBATL MO CXEME, KOTopasi MOXeT
ObITb NOCTPOEHA Ha 6a3e afaNTUBHbBIX U MYJIbTUMIMKATUBHBIX MOOENEN NONe3HOCTH.
0606weHHaa ¢dopma aaOuUTUBHOW MoOOesu MOJIE3HOCTU TpeacTaBnseTc
obyHkumen U, roe
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N
u =;Wif(xi)

®yHkuma f(x) moxeT nmetb Bug, nnbo f (x) = (X,, Xo ..., X,), TOE X; - Mepa
CTEMEHN HanMyns CBOMCTBA | B KaXAoMm BapumaHTe, nnmbo f (x;) = (ux;; ux,, ..., UX,),
roe ux;, - oueHka none3HOCTU, NpuUnucbliBaemMas 3KCMNepToM i-My CBOWCTBY.
Ncnonb3ys aty dopmyny, MOryT ObiTb BbIYMCIEHbBI (CreuuanbHbIMKU MeToaaMn as
KaX[0M KOHKPEeTHOM mMopenn) KoadoduumeHTol w; Uin Beca, ykasdblBalolme Ha
OTHOCUTEJIbHYIO BaXHOCTb CBOWCTB, UCXOAA M3 KOTOPbIX U OCYLLECTBJIFETCH
NPUHATNE peLUeHUs.

O6oOwWweHHaa MynbTUNAUKaTUBHaA popmMa MONE3HOCTU AJIS MOLenun
vmeeT BUA;

U=

(ux).

[na npuHATUS peweHnii B yCNOBUSIX pUCKa MOFYT MCMNOMb30BaTbCA C OOu-
HaKOBOW MOJIb30W KakK aAanTUBHbIE, TaK U MYNbTUMINKATMBHbIE MOAENN MOJIE3HOCTU.
OpHako, N0 MHEHUIO HEKOTOPbIX YHEHbIX, N3-3a HEeM30EeXHbIX TPYAHOCTEN B BbIMOSIHE-
HUU YCNOBUIA MPUMEHEHUS MYNbTUMNIIMKATUBHBLIX MOLENEN Yalle WUCNOoNb3YlTCA
agANTUBHbLIE.

Takum o006pa3om, MOOENMPOBAHME CUCTEM SBASIETCS CHOXHOW Hay4yHO-
TEOPETMHECKOMN U NMpakKTUYecKor npobnemoii, KoTopas oka3blBaeTCss He3aMeHMMOWN
npuv peLleHnn Lenoro psaa 3agady, o0cobeHHO 3TO kacaeTcs 0OBbEKTOB, B OTHOLLEHUM
KOTOPbIX He BblpabOTaHO YeTKUX TeopeTudeckux nosuunii. OHo BGasupyeTcsa Ha
npuHumne nogobus. B MooenmpoBaHnmM MHOTMX COBPEMEHHbIX MPOLLECCOB LLMPOKO
MPUMEHSIIOTCS Pa3NMyHble MaTeMaTUYeCKME TEOPUN.

N
=1

3.2. MpoekTnpoBaHue cuctTem

Ha 6a3e cucTeMHOro noaxona OCYLLECTBSETCS U MPOEKTUPOBaHUE CUCTEM.
OHo 3aknioyaeT B cebe TBOPYECKMIA NMpOLLEeCcC, TPeObyLWmMii COBEPLUEHHO HOBbIX
B3rNs00B M MOAXOA0B, YTOObI MOJIy4UTb HOBbIE PELLEHUS, BEAyLUME K MPUHLMMU-
anbHbIM U rNYO6OKUM M3MeEHEeHUaM B cucteMe. OHO MMeEeT CBOK cneunduky.
lMpoexkTpoBaHue 1 yny4lleHne CUCTEM 3TO AaNfieko He O4HO 1 To xe. lMpu ynyywe-
HMW CUCTEM BO3HMKalOLLME BOMPOCHI CBA3aHbl ¢ obecrnevyeHnem paboTbl yxe
CyLlecTByOLLMX 00bekToB. MNpPOeKTMpoBaHME CTaBUT MOL COMHEHME CaM XapakTep
[AaHHOI CUCTEMbI 1 ee poJib B pamMkax 6osiee LUMpokon cucTembl. OHO HanpasieHo
Ha peLLeHnEe 3KCTPOCMEKTMBHbIX 33424 (OT CUCTEMbI K OKPYXEHMIO), B TO BPeMsi Kak
yAyylEHNEe CUCTEM WUHTPOCMEKTUBHO MO CBOEN CyTu, MOO HaMpaBneHO BHYTPb
cucTemMbl. Mbl yXxe roBopunu, 4To ynyylieHUE CUCTEM OCHOBAHO Ha aHAIUTUYECKOM
MeTone, korga ycnosus paboTbl JAHHOW CUCTEMbI M COOTBETCTBYIOLLMX SIEMEHTOB
M3yyalTcsd MeTogamMn OeAyKumu U penykumn. [pu NpoekTMpoBaHUM CUCTEM UOYT
OT 4aCTHOro K 06LLEMY, @ MPOEKT HaWUJyyLLEeN CUCTEMbI B LIESIOM O3Ha4YaeT co3naHme
OnTUMasnbHOM KOHUrypauum (CTPyKTypbl) cucTeMbl. JOCTaTOYHO CpPaBHUTb
OorpaHn4eHHble BO3SMOXHOCTU B OOCTUXEHUM ONTUMyMa MNPU YIy4ylEeHUN CUCTEM U
HEOrpaHM4YeHHbIE BO3MOXHOCTU MPOEKTUPOBAHUS.

[Mpn npoekTnpoBaHUM paccMaTpUBAETCH BCA CUCTEMA, a He OTAeJlbHble ee
4yacTu, Kak 9TO AenaeTcs Npu ynydweHun. 3apadeil NpoekTMPOBaHUS SBASETCH
ONTUMM3aLNA CUCTEMbI B LEJIOM, a He MnoBbilleHne 3GPEKTUBHOCTN BXOOALLNX B
Hee KOMMOHEHTOB. [pn yny4yweHnn CUCTEMbl ULLYT NPUYUHBLI OTKJIOHEHUN OT
3aJaHHbIX NapamMeTpoOB B paMKkax 3TOW CUCTEMbl, HE CYMUTas HeOoOXOAVMMbIM

CoBpemeHHbIii l'ymaHuTapHbliii YHUBEpCUTeT

43



pacwmputb nx. Korga ctaButCs Lenb NPUBECTU CUCTEMY K HOPME, MEPBOHAYANbHbIE
NPeanochbiIKN N Lenu, fexaumne B OCHOBE 3TOW CUCTEMbI, NO4 COMHEHME He
cTaBaATCca. [Npn npoekTupoBaHun cutyaums obpaTHas: NoL COMHEeHMe CTaBUTCS
BCS1 KOHdUrypauums CUCTEMbI.

MpoekTupoBaHMe CUCTEM HE MOXET OblTb MOMHOCTbIO OTOXAECTBAEHO U C
MonenupoBaHmeMm cucteM. OHO MOXeT ObiTb PACCMOTPEHO Kak 4acTb UK
pPa3HOBUAHOCTb MOAENMPOBaHuUda. MoaenvpoBaHve 4acTo npegnonaraeT CHATUE
npocTo konun ¢ obbekTa. B kayecTBe npumepa Takoro poga CRyxmT oOblyHas
doTorpadud, kotopas GUKCUPyeT BHELLUHWE MPU3HAKM CUCTEMBI. [poekTMpoBaHue
Xe BbICTYNaeT B BUAE TBOPYECKOro npouecca. Mogenu BnosHe MoryT otobpaxarb
cocTosiHue ob6bekTa B MPOLLUJIOM WM HACTOSALEM, a MPOEKTUPOBaHME BCceraa
HaueneHo Ha nepcnekTuBy. OHO MpeXxae BCEero CBA3aHO C MPUHATUEM PELLEHUN,
CO34aHNEM HOBbIX TEXHUYECKUX CUCTEM U TeXHoMorunin. Moatomy mMopenvpoBaHue
3HauuTeNnbLHO 6onee wnpokas obnactb. [MpoekTupoBaHME BeOeT K TBOPYECKOMY
CO30aHUI0 HOBbIX NEePCNeKTUBHO-ONTUMAalbHbIX MOAeNen CUCTeEM.

dOyHaaMeHTanbHbIMU MOJIOXKEHMSIMU, Ha KOTOPbIX OCHOBbLIBAETCS MPOEKTUPOBa-
HVUE CuUCTeM, ABNSII0TCA cneayoLlme:

1) npobnema onpenenseTca C y4eToM B3auMMOCBA3M C OonbLMMK (Cynep)
CUCTEMAMU, B KOTOpPble BXOAMUT paccMaTpuBaemas cuctema u C KOTOpbIMU OHa
cBsi3aHa OOLLHOCTbLIO Lenei;

2) uenu nNpoekTUPyemMom CUCTEMbI OObIYHO OMPEAENsAInTCa HE B pamMkax
noacUCTEMBI, @ UX CNeNyeT paccMaTpuBaTh B CBA3M C 6oNee KpynHbIMU cUcTeMamm
U CUCTEMOMN B LENOM,;

3) CyLleCcTByOLLME MPOEKTbl OLEHNBAKOTCSH BEAVNYMHON BPEMEHHbIX U3AEPXKEK
WKW CTEMNEHbIO OTKIIOHEHUS OT OMTMMasIbHOrO MPOEKTa;

4) onTUMasbHbIA NPOEKT HENb34 MONYYUTb MYyTEM BHECEHUS HebOONbLUNX
n3mMeHeHnn B cyuwecTteylowme ¢Gopmbl. OH OCHOBbIBAETCH HA HOBbIX W
NOMOXUTENbHLIX U3MEHEHUSAX O CUCTEMbI B LLEJIOM;

5) npoekTnpoBaHMe CUCTEM CTPOUTCS HA MEeToOax MHAYKUMU U CUHTE3a;

6) NPOEeKTMPOBaHME CUCTEM BbICTYMAET Kak TBOPYECKMI MPOLLECC, BEOAYLUMA K
CO30aHUI0 MEPCMNEKTUBHOW, MPUHUMMNNANIBHO HOBOW CUCTEMBI;

7) NPOEKTUPOBAHNE CUCTEM OOCTATOYHO XECTKO CBSI3aHO C HEOOXOAMMOCTbIO
y4yeTa HpPaBCTBEHHO-MPABOBbIX aCMEKTOB.

[MpoekTMpoBaHne cuCcTeM UMEET UMKIMYEeCKuii xapaktep. Wunkn npouecca
NPoOeKTUPOBaHUA CUCTEM BKJOYaeT B cebs GpopmMmpoBaHue cTpaterum (unu
nnaHMpoBaHue), OLEHKY U peanusaumio. B xone Hero ocyuiectBngeTcs otbop
HeobOxoanMbIX HakTOB, AIMMUPUYECKNUX 3HAHUN, GOPMUPYETCH KOoHLUenums
NPOEKTUPYEMOI CUCTEMBbI, OCYLLECTBASETCA UHTErpaunss ee KOMMNOHeHToB. Ha
KaXXO0M U3 OTMeYeHHbIX da3 peLualnTcs CBOU 3a4ayu, KOTOPble B KOHEYHOM CHETEe
NPUBOAAT K MPOEKTUPOBAHUIO MOAENN HOBOW cucTtembl. OOwasa cxema umkna
npoLecca NpPOeKTUPOBaHUA CUCTEM MNpencTaBneHa Ha puc. 3. OHa ykasblBaeT Ha
B3aMMOCBSA3M BCcex da3 M Ha OCHOBHblE 334a4M pellaemblie B paMkax Kaxaonm n3
Hux. Obpatmmca Kk 6onee noapobHOMY aHann3y aTux das.

MepBon ¢ason gasnaetTca ¢asza GopmMupoBaHUa cTpaTerMm unn
nnaHupoBaHusa. Ha atori pasde gocturaercsa cornaweHve o6 onpeaeneHnn rnaBHom
3a4a4n, onpenensgeTcd MMPONOHUMaHME NNLL, MPUHUMAIOLMX PELLIEHUs, YCTaHaBI-
BalOTCH MEeTOoAbl, MCNOMb3YyEMbIE AN MHTEPNpeTaumn peanbHbix GakToB, 3aKa3ymku
M MPOEKTUPOBLUMKA NPUXOOAT K €OUHOMY MHEHUIO MO OXUAAEMbIM pPe3ybTaram,
HauYMHaeTcs nouck 1 paspaboTka BapuvaHTOB. PacCMOTPUM OCHOBHbLIE MOJIOXEHMS
KaXaoro wara aTtom ¢asbl.

Lar 1. OnpeneneHve nNpobnemsl.

OnpepneneHve nNpobnembl ABNSETCS OOHUM U3 Hanbonee OTBETCTBEHHbIX
LwaroB, Ha KOTOopoM 6asnpyeTcs BECb OCTaNbHOM Npouecc NpoekTupoBaHus. OHO
He cylecTByeT camMo no cebe, a CNoXHbIM 006pasoM B3aMMOCBSI3aHO C APYrvMun
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dOPMNPOBAHUE

—>1 CTPATEIMWN U | > OLLEHVBAHUE | 3| PEANU3ALUSA
NAAHMPOBAHUE
Onpegenenne OnpepenexHne pe- Peannzauunsa
npo6nemsbl 3yNbTaToB U BblOpPaHHbIX
KpuTepmes BapuaHTOB
MccneposaHue OueHunBaHune YnpasneHue
MWUPOMOHUMaHUS BapuaHTOB cuctemMamu
HasHauyeHune |I'Ipou.ecc Bb|6opa| [MpoBepka n
uenemn nepeougeHka
\ Mownck n pas-
paboTka
BapuaHToOB
L |
dopmuposaHme
__| cTparterum vinm OueHunBaHne Peannsaunsa
njaHnposaHmne

Puc. 3. Uukn npouecca npoeKkTUpOBaHUSI CUCTEM

dYyHKUMAMKM Npouecca nNpoekTupoBaHma cucTtembl. B xopge aToro wara
onpenenseTca cneayloulee:
- noTpebHOCTN, noanexaiime yaooBeTBOPEHWUIO;
- NOTPEBHOCTM, HYXAbl KOTOPbIX AOJKHbI ObiTb YAOBNETBOPEHHI;
- KpPYr y4yacTHMKOB npoekTa (NPOEeKTUPOBLWUKN, NAAHUPOBLLUKN, NULA,
MPUHUMAKOLWME pPeLLUeHnd, U T.4.);
- HegeTanuanpoBaHHoe, obLlee onuMcaHue Tex MeTodoB, KOTopble OyayT
MCMNOJSIb30BaHbl A1 PELLUEHNS CTOALWMX 3a4ad;
- rpaHnLbl CUCTEMBbI;
- 00BbEM NMEIOLLIMXCSA PECYPCOB MO CPaBHEHUIO C TpebyeMbiM.
Llar 2. ViccnegoBaHne MUPONOHMMAaHUA NOoTpedutenein 1 NpoeKTUPOBLLVKOB.
MunponoHMaHne NPOEKTUPOBLLMKOB UIPAET 3HAYUTENBbHYIO POsib B GOPMUPO-
BaHUM MX obpasza peasibHOCTU, YPE3BbIHAMHO BaXXHO OMMCaTb U MOHATL CBOMCTBEH-
Hble UM npeanocbikn. MmponoHumMaHue nuu, NMPUHUMaOLWKWX pPeLlleHne, OOIKHO
OblTb COrflacoBaHO C MUWPOMOHMMaAHMEM, KacaloLWMMCS MPOEKTUPYEMOMN CUCTEMBI,
C MUPOMOHUMAHMEM MPOEKTUPOBLUMKOB. TOYHO TakuMM Xe 00pas3oM OHO AO0JIKHO
OblTb COrlacoBaHO C MoTpedbutenem OaHHOM CUCTeMbl, MPaBOBbIMUA N HPABCTBEH-
HbIMW HOPMaMMU.
LLlar 3. HasHayeHue uenen.
[Mpouecc Ha3HavyeHus Lenen 3aTparmBaeT BCEX Y4aCTHUKOB NPOEKTA, KOTOpbIe
MIMEIOT OTHOLLIEHME K 3aTpaTam Ha Hero 1 NpuobbiamM ot ero peanmsauuu. OH OomKeH
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OblTb MOCTPOEH KakK CXOOSLLMACA MPOLECC, KOTOPbIA MyTEM y4yeTa OTHOCUTENbHOM
BaXXHOCTM MHTEPECOB NpMBEAET K HGOPMMPOBAHUIO LiENen, ycTpamsatowmx scex. B
NpoLEecCce Ha3HaAYeHUS LLeNleil yunTbIBaOTCSH:

- MOTPEeBHOCTU U XenaHus;

- OXMOaHUsA N CTPEMIIEeHS;

- B3aMMO3aMeHbl, KOMMPOMUCCHI 1 MPUOPUTETHI;

- 9TUYEeCKne acnekTbl.

LLlar 4. Monck n pazpaboTka BapraHTOB.

B 3aBucumMoCTM OT paccmaTpuBaeMoll npobnemMbl Heo6xoaMMO Co34aThb
BapuaHTbl PELLEeHN, NporpamMmsbl 4J1s peanvsaummn ctpemneHuia. MNovck n paspaboTtka
BAPWAHTOB 3aBUCUT OT OFPAHWYEHUI: HA BPEMS, LLEHY 1 pecypcbl. Nonck Takxke
OrpaHMyYMBaEeTCs 3HaHWSMU MPOEKTUPOBLLMKOB cucTeMsbl. MNMonck n paspaboTka
BapMaHTOB MpeanonaraioT PpacCMOTPEHME BAUSHUS HA MPOEKTUPYEMYIO CUCTEMY U
€€ KOMMOHEHTbl CO CTOPOHbl BCEX YYACTHWUKOB U AOCTUXEHUS MEeXOy HUMMU
cornacusi. OH TpebyeT onpenennuTbCs C pedysbTaTaMn NPOEeKTUPOBAHUSA CUCTEMbI
Ha OCHOBE YCTAHOBJIEHNSI BO3MOXHbIX MOCNEACTBUIA B Cly4ae NPUHATUSA TOro unu
MHOTro BapuaHTa. W HakoHeu, 3aka3yuMk ooo00OpseT BapuaHT, NPeaioXeHHbIN
NPOEKTUPOBLLMKAMMU.

OueHuBaHue $BNFeTCA BTOPOM Gas3on umkna npoLecca NpoOeKTUPOBaHUS
cucteM. Ha ator ¢a3e oCyLleCTBASETCH OUEeHMBaHME MPELSIOXKEHHbIX BapUaHTOB
Ons TOro, 4tobbl ONpenenuTb, B KakOW CTEMNEHU OHW YAOBNETBOPSIOT LENsM U1
cTpemMneHnaMm, chopMmMpoBaHHbLIM Ha Npeabiaylen dase. Jng 3Toro Npous3BoaAnTCS
noeHTudunKauma pesynbTatoB, CBOMCTBEHHbLIX KaXAOMY BapuaHTy; YCTaHABAMBAKOT
COOTBETCTBME BbIOPAHHbLIX CBOWNCTB U KPUTEPUEB MOCTABNEHHBIM LLENSAM;
onpenensioT MOAENN U3MEPEHUIA N PELLEHWNI; OCYLLECTBASAIOT BbIOOP KOHKPETHOro
BapmaHTa. Beigenum warm, xapakrepusywolwpme oty daasy:

LWar 1. OnpeneneHve pe3ynbLTatoB, CBOWCTB, KPUTEPUEB, M3MEPUTENbHON
LiKaabl 1 MOOEAN N3MEPEHWUN.

OnpepneneHve peadynbTaToB - OAMH U3 Hanbosiee TPYAHbIX aCNEKTOB MPOEKTUPO-
BaHWs CUCTEM, OCOOEHHO npu paboTe C MArKMMU CUCTEMaMU. DTO CBA3AHO C TEM,
4yTo NO6OI pedynbTaT NoANEXNUT naMepeHuto. OnpeneneHne pesynbLTaTtoB HEOTAENM-
MO OT Npo6reMbl BblAENIEHUS TEX CBOWCTB U KPUTEPUEB, KOTOPbLIM O0JIXKHA
yOOBNETBOPATL NpoekTupyemas cuctema. OHa TpebyeT He MPOCTO COrnacoBaHUs
C XEenaHuUsaMW 3akKasyunka, HO U C ero BO3MOXHOCTSMW, a TakKe BO3MOXHOCTAMU
camMmx MpPOEKTUPOBLUMKOB. Kpome TOoro, BO3HMKaeT NoTpebHOCTb B M3MEPEHUN
NPOEKTMPYEMbIX CBOMCTB CUCTEMbl U CO34aHUN QNS 3TUX Lenen wkansl u moaenen
N3MepEHUS.

Lar 2. OueHvBaHWe BapUAHTOB.

OTOT war npepHasHayeH A8 COMOCTaB/IEHUS U CPABHEHUS CYLLECTBYHOLLNX
BapWaHTOB, Mojeneli cuctembl. B xooe HEro BbLISCHAIOTCS CUMbHbIE U cnabble
CTOPOHbI Npepnaraemblx BapuaHToB. OUeHMBaHME MOXET OCYLLECTBAATHCS C
MOMOLLbIO JIOTVMKO-COAEPXATENbHbIX U NTIOFMKO-DOPManbHbIX METOA0B. B nepsom
C/lly4yae OHO OCYLLECTBASIETCA MYTEM OObIYHLIX YMO3aK/OYEHUIA, BO BTOPOM — C
NPYMEHEeHNEM MaTeMaTMyeckoro annapaTa.

Llar 3. Mpouecc Bbibopa.

Mpouecc BbIbOpa HEOTAENUM OT OLEHMBaHUS BapuaHTOB. OH BbiTEKAeT U3
Hero. VMIMEHHO Ha OCHOBE OLIEHKMW CYLLECTBYIOLUMX BapUaHTOB MPOUCXOAUT BblOOP
eVHCTBEHHOro. Pe3ynbTaT gocTuraeTcs nyteM oObegUHEHUS TEXHUYECKUX,
9KOHOMUYECKMX, COUMAsbHbIX U MOMUTUYECKUX ACMEKTOB B OOHOM MpPOEKTe ANs
TOro, 4tobbl CAEeNnatb ero NpPakTUYeckuMM, OCYLLECTBMMbIM U MPUEMAEMbIM OIS
notpebutene.

[MocnegHen dazon umkna npouecca rnPoOeKTUPOBaHUA CUCTEMbI ABJIFETCS
dasa peanusauum. TyT nognexar peLlIeHUIO TakMe HEeNnpocTble NPoOfeMsbl, Kak
onTuMm3auus, cybonTumMmaaums, KOHOINKTbI U X YPETryIMpPOBaHUE, KpUTUYeckas
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OoueHka pes3ynbTaToB, BO3BPAT K Hayany umkna. 3ta ¢asa Takke MMeeT CBOU
CcOOGCTBEHHbIE Luaru.

Lar 1. Peanusaunsa BblOpaHHbIX Pe3ynbTaToB.

Peannsauua pelleHuin 9BNgeTCA HE TOJIbKO O4Y€Hb TPYAHOM Pa30oi NpoekTupo-
BaHMA CUCTEM, HO W YpeBaToil Heygadamu. CneumanucTbl MPU 3TOM LOJIKHbI
CTPEMUTLCH K ONTUMMU3ALMN LLeNeBOn OYHKUUM UM Makcummnsauum mep addekTns-
HOCTM CBOEro npoekTa. Hepenko npu aTom Hen3BexXeH nepexon, kK cybonTummsaumm
WM KOMMPOMMCCY, COCTOSILLEMY B MCMNOJNIb30BAHUM KOMOUHALMI COrnacoBaHHbIX
cybonTMMOB, COOTBETCTBYIOLLEN B3BELUEHHOV KOMOMHAUUK LeneBbiX OYHKUMNA.
Peannsaunsa BbiOpaHHbIX BapuMaHTOB BKJIlOYAEeT MPOLECC y3akKOHUBAHUS U
paspeLLeHns Bcex KOHMMKTOB MexXy 3aKa34yMKOM U MPOEKTUPOBLLMKOM. 3a4acTyio
OoHa TpebyeT y4acTusi 3KCNepToB.

Lllar 2. YnpaBneHve CUCTEMaMMU.

YnpaBneHne cuctemamm npepnonaraet CpaBHEHWE BbIXOAHbIX CUMHANOB U
pe3ynbTaToB C UMEKWNUMCS Ha HUX cTaHgapTtom. OHO TakXe CBA3aHO C
perynmpoBaHUEM U HAACTPOMKOM CUCTEM, MPUBELEHMEM UX K PACYETHLIM pexmnmam
paboThl.

Lar 3. MNMpoBepka 1 nepeoLeHka.

[MpoBepka pe3ynbTaToB NPUBOANT K MEPEOLLEHKE NMpoeKkTa CUCTEMBbI.
BbisicHat0TCSA ero cnabble CTOPOHbI, MOTPEOHOCTN B M3MEHEHUSAX U BECb LUK
HayMHaeTcyd cHayana.

Bce 13noxeHHoe Bbille CBUOETENLCTBYET O CNOXHOCTU Npouecca NpoekTnpo-
BaHWSl CUCTEM, O MHOXECTBE NpobsieM, BO3HUKAOLWMX Ha PasdnnyHbix dasax. OgHol
13 Hanbonee CNoXHbIX Npobnem aBnseTca npobnema onNnTMMU3auun 1 cybonTUMm-
3aummn cuctem. OCTaHOBMMCS Ha Hell Heckosbko noapoOHee. OnTumMusauus
CUCTEeM CTPOUTCH Ha HaXOXAEHUU IKCTPEMalibHbIX TOYeK, OnpenesieHnun
MakcrMmMyMa u MUHUMyMa MeToaamMun anddepeHumanbHoro ncumcnenns. Obpatmumcs
K MpUMMepy ¢ onTuMmuaaumein npubbinu. Takas 3agada BCerga CTouT nepeq modbiv
pykoBoguTenemMm npennpuatus. Ee CyTb COCTOUT B HaXOXOEHUW Takoro peLueHus,
KoTopoe Obl ONTUMMU3MPOBaANO NpubLIIb. MNpeanonoxmnm, 4To GyHKUMKM Joxoaa u
3aTpaT 3ajaHbl CneaylowmMm BbIPaKEHNAMU:

dyHkuma goxona R (x) = -4x? + 24x.

®yHkuma 3atpaT C (x) = 2x + 12.

PelwweHure. Hanuwem BblpaxeHue ans GyHKUMU Npubbiin:

P(x) = R(x) - C(x) = -4x2 + 24x - (2x + 12) = -4x% + 22x -12.

YuynTbiBag, 4TO TOYKa, B KOTOPON GbYHKUMA OyAeT MMeTb MakCUMyM, MOXET
OblTb HalgeHa kak Toyka, B KOTOPOI MepBas NMpou3BogHas paBHa Hy/o, TO
nosyy4eHHas npoussogHas GyHKuMa npubbinn Gyoet umeTb BUg,

Monoxne ee paBHON HyNo, nonay4um: -8x+22=0, Torga x = 22/8.
Tenepb onpenenym 3HadyeHne QyHKUMK B TOYKE MakCcUMyma:

OB BE

Ona Toro 4to6bl NPOBEPUTL, OEACTBUTENBLHO M 3TO MakCUMyM, Hangem
3Ha4yeHne BTOPOM MPOU3BOLOHOMN:
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[Mockonbky OHa OCTaeTcs OTPMUATENbHOM O/ BCEX 3HAYEHUM X, FCHO, 4TO
Mbl MOJIy4UM MaKCMMYM, KOTOPbIA U COOTBETCTBYET OMTUMAaSIbHOMY PELLEHWUIO.

B npakTuke npoekTUpoBaHUsA CUCTEM 4acTo npuberaioT 1 K cydonTumMmusaumm
cucTeM, O3Hauvaluleli nonbiTKy ONTUMMU3aunn ¢ 0ObSICHEHMEM TOro, Novyemy
Haunydllee peleHne He MoXeT ObliTb Mosly4yeHo. B cuny aToro Bo3HMKaeTt
noTpebHOCTb MATU Ha KOMMNPOMWCC. Hanpumep, npeonpusatue ocyllecTBnseT
npoLecc MOAEPHU3ALMN, 3aMEHSET CTapble CTaHKW Ha HOBble, NpeacTaBfieHHble
HECKONIbKMMWN Moaensamu. Ho ueHa cTaHka, KOTopbii 6bl COOTBETCTBOBAS BCEM
TpeboBaHUAM, CNULIKOM BbiCcOKa Afs npeanpusatus. MoatoMy npuxogutcs uatuv
Ha KOMMpPOMUCC, BblOMpas Oonee AeLleBblii CTaHOK.

Mpobnema cybonTMMM3aLMmM MOXET ObiTb MPOUINIOCTPMPOBAHA U Ha APYromMm,
6onee nopgpobHOM nNpumepe. HekoTopasa dpupma paccmaTpuBaeT BOMNPOC O
KanMTanoBNOXEHUM B OOHO M3 ABYyX Aen. B nepBom cnyyae HeoOXOoAuMbI
KanuTanoBAoOXeHns pasmepom B 55 Teic. gon. ¢ goxoaom 11 ThiCc. O0A. B rog
cpokoMm Ha 10 net. dupma cuutaeT ueHy kanutana 10%. Bo BTOpOM cnyvae
HeobxoOnMbl BrOXeHUst pa3mepoB B 85 Tbic. AoJ. ¢ Aoxoaom 15 Tbic. 4on. B rog
Ha TOT e CPOK. Hmxe npons3BOoaMTCS pacyeT 9KBMBANIEHTHbIX FOOO0BbIX 3aTparT.

BapwuaHnTt 1. [NpnpaBHMBaeM rogoBOW A0X0L K FOAOBON 3KBMBANIEHTHOW CyMMe
KannuTanoB/IOXEHNN

11 000 = 55 000 %‘m é
0

o d 5
roe E—a - KO3(pPULIMEHT NepecyeTa, UCMOJIb3yeMbI 419 HAXOXOAEHUS roO0BbIX
0

onnaT MNpu ycrnoBuu, 4TO BeNMYMHaA rogoBOro goxoda p 3agaHa. Torga aToT

KO3 DULMEHT paBeH: ﬁ—a = 0,199, cnenosatenbHo, Hopma npubbinn i = 15%.
0

BapuaHT 2. [lpogenaemM aHasorMyHbie pacyeTbl A BTOPOro cryyas.

15 000 = 85 OOO%—E] é.
0

KoaddurumeHT nepecyeta npmn atom OyneT paseH 0,177, a Hopma npubbIIn
12%.

B 06oux cnydasix Hopma NpuObIIN NPEBLILLAET MPUHATYIO LIEHY KanuTtana B
10%. MoaTomy BOMPOC O TOM, KyAa BNOXWUTb AEHbIM, OCTaeTcsl OTKPbITbiM. OTBET
B ONpenesieHn ONTUMasbHOIO BIIOXEHUS JIEXUT B noacyeTe npubbiin OT AOMNOHU-
TenbHbIX BnoxeHnn B 30 Thic. fon. PacyeT no aHanornMyHom cxeme, Y4To AOMOSHU-
TeJibHble OEHbIM MNPUHECYT MeHble, 4eM 6% npubbinn. 3TO ABHO MEHbLUE
pacyeTHoro “nopora”, Kotopbin yctaHoBneH B 10%. CnepoBaTtenbHO, dUpMe He
LLenecoobpas3Ho BkaapiBaTb 3TM AononHuTesnbHble 30 Thic. oon. nopa 6%.
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3.3. MpakTnueckoe NpMMeHeHue CUCTEMHOro noaxona B 3KOHOMUKE

CucTeMHbIN noaxon NAOAOTBOPHO MPUMEHSETCH MPU PELUEHUUN MHOTMUX
3KOHOMMYecknx 3agay. OH No3BONSET NPUHUMATb Hay4YHO OOOCHOBAHHLIE,
BbIBEPEHHbIE U BepuduuMpyeMble ynpaBieH4yeckne peweHus. bnaropaps
MCMNONMb30BAHUIO CUCTEMHOINO WCCNEAOBAHUA 3HAYUTENbHO CHUXAKTCH
npeanpuHUMaTenbCkue U KOMMepYeckne puckn. Bo MHOrvx crnydasx npyMeHeHue
CUCTEMHOr0O aHanmMsa Mo3BONET YCTPAHUTb MMEIOLWMECT HEONMPEOENIEHHOCTH,
OCYLLLECTBUTb CPABHUTENBHO BbICOKOTOYHOE MPOrHO3MPOBAHME COCTOSIHUS PbIHKA.

B HacTosee BpemMs B pelleHnn MHOMMX YNpaBfieHYeCKUX N XO3SANCTBEHHbIX
3a4a4 BaXHENLWY0 posnb nrpaet mapkeTuHr. OH CyLlecTBYET B BUAE KOMMIIEKCHOMN
CUCTEMHOI opraHn3aumm nNpou3BoAcTBa U cObiITa HA GUPMEHHOM YPOBHE,
OPUEHTUPOBAH Ha BO3MOXHOCTWM OONlee MONMHOro ya0BNETBOPEHMUSA crnpoca
KOHKPETHbIX NoTpebutenelit n nonyvyeHns Hanmbonblier npubsbinn. B cucteme
MapkeTuHra ocoboe MecTO 3aHMMalOT MapKeTUHroBble uccnenoBaHus. OHU
npenHasHayeHbl ana cbopa M aHanMsa MapKeTUHroBol MHbopMauun. IJTa
MHbOOPMaLMA CAYXUT OCHOBOW ANS NPUHATUSA YyNpaBfieHYeCKUX PeLueHnin u
NMPOrHO3MPOBAHMNA MPU NPOBEAEHUN MApPKETUMHrOBbIX onepauni. ObcToatensHee
onueM CUCTEMHYIO MOAENb MAaPKETMHIOBOrO UCCNEA0BaHMS.

TexHONoruas MapkeTUHroBoro UccnenoBaHUs npegnosiaraet Hannume AByX
B3aMMOCBSI3aHHbIX YaCTeN: BO-MEPBbIX, aHAIN3 BHELIHEN cpeabl HA OCHOBE
MNCCNeaoBaHNs COOTBETCTBYIOLLMX NEepPeMEHHbIX, KOTOPbIE, Kak NpaBmio, He noaaa-
I0TCS PErYIMPOBAHNIO CO CTOPOHbI PYKOBOACTBA OpraHmn3auumn; BO-BTOPbIX, UCCNeao-
BaHNE BHYTPEHHUX COCTaBASIOLMX OPraHM3aunn, HaXOOALMXCS NO4 KOHTPOEM
aAMUHUCTPALNK, U OMpefesieHHbIX peakuuini 9TON opraHnsaumm Ha U3MeHeHUs
oKpyxaioLlern cpedpl. BHyTpeHHME U BHELLHME MEepeMEHHblE OpraHn3aumMm COCTaB-
NAI0T MapKeTUHroBylo cpepny. Pe3ynbTatoM MapKeTUHrOBOrO uUcClefoBaHUA
ABNAETCS OLEHKA MOTEeHUMaNbHbIX BO3MOXHOCTEN MPeanpuaTns U ero no3vumin Ha
KOHKPETHOM PbIHKE WM CErMEHTE pblHKA. JTa OLEHKa OMpeaenseTcs B npouecce
MapKeTUHIOBOM OeATeNbHOCTU NMpu pa3paboTke NporpamMMbl MapkeTuHra nytem
COMOCTaBNEHUS CIOXMBLLENCHA Ha ONpeaeneHHbI MOMEHT PbIHOYHOM KOHBIOHKTYPbI
C NPOM3BOACTBEHHbIMU, GUHAHCOBLIMU, TPYAOBbLIMU U UHBIMU PECYPCaMU.

LleHTpanbHbIM GI0OKOM CTPYKTYPbl MApPKETUHIOBOrO MCCNenoBaHUs sBNGETCS
MN3YyYEeHNE KOHBLIOHKTYPbI PbIHKA M XapakTepUCTMKa OCOOEHHOCTEN KOMMEPYECKOW
DEeATeNbHOCTU. OTO U3YyYeHWe OCHOBLIBAETCS Ha MUCCNefoBaHUN OOLLEXO3SACTBEH-
HOW KOHBIOHKTYPbI U KOHBIOHKTYPblI KOHKPETHOIO TOBAPHOIO PbIHKA.

M3yyeHne oOLLEXO3ANCTBEHHOM KOHBLIOHKTYPbLI nMpeanonaraeT OTChexuBaHue
1 oeTanbHOe PaCCMOTPEHME MPOLLECCOB U USMEHEHUI, MPOUCXOOSALLNX B XO39NCTBE
OTAENIbHO B3SITOW CTpaHbl, 3KOHOMUYECKOM COOOLLECTBE UM MUPOBOM XO3SINCTBE.
OHO npeanycmaTpuBaeT aHanimM3 OCHOBHbIX MakpO3KOHOMWUYECKMX MPOMNOPUMA 1
TEHOEHUMIN BCE COBOKYMHOCTWU OTpaclel, NpeAcTaB/ieHHbIX B paMKax BbIOpaHHOIro
obbekTa. MiccnenoBaHne KOHbIOHKTYPbI pblHKa TOBAPOB BKJIKOYAET aHann3 1 NporHo3
COCTOSIHMS PbIHKA KOHKPETHOrO TOBapa 1 TpebyeT n3yyeHnsa oTpacnein Nnpon3BoacTea
N noTpebneHns paccMaTpuBaemMol Npoaykuum, Ux B3aMMOCBSA3el, a Takxe
MHOPACTPYKTYPHOro obecnevyeHnss n3y4aemoro pbiHka.

AHann3 o6LLEX03ANCTBEHHOM KOHBIOHKTYPbI U KOHBIOHKTYPbI TOBAPHOIO PbIHKA
NpPou3BOASAT ABYMS cnocobamm B 3aBMCUMOCTWU OT LENei:

- ecqi1 3ajava 3aKJl4aeTCs B BbIACHEHUM TEHOEHUUI U TEMMOB Pa3BUTUSA
KOHBIOHKTYPbI 32 Kakoi-n1Mbo nepuoa, To aHann3d KOHbIOHKTYPbI NPOBOAMTCS MyTEM
M3yYeHUs ee AMHaMKUKK 3a 3TOT Nepuos;

- ecnu 3ajaya COCTOUT B BbISICHEHUM KOHBIOHKTYPbI HA OMpeAesieHHyo aaty,
TO NPOBOAUTCHA aHaANM3 COCTOSHUS KOHBIOHKTYPblI NyTem onpeneneHns dasbl
3KOHOMMYECKOro Lmkia U NPUMEPHOro MecTa BHyTpU dasbl.
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Bbicokasi adPekTUBHOCTb paboThbl MO U3YYEHUIO KOHBLIOHKTYPbI, NpobnemM u
[ONrOBPEMEHHbIX TEHAEHUMA Pa3BUTUS pPbiHKA BO3MOXHA TONIbKO Mpu cobntoaeHnn
NPVHLMMNOB LefeHanpaBaeHHOCTU U CUCTEMHOCTU. AHANIN3 KOHBIOHKTYPbI HEOOXOAMM
ons Toro, 4tobbl CO34aTb MPOrHO3HYI MOAENb pPa3BuTUS pbiHka. OT NporHosa
KOHBIOHKTYPbI pblHKa TpebyeTcs BbiCOKas HAAEXHOCTb, BOCMNPOWU3BOAVMMOCTb U
BEPUDULNPYEMOCTb.

[ns n3y4yeHns KOHBIOHKTYPbI PbiHKA MCMOb3YIOT NokasaTenn, KOTopble MOXHO
KnaccuounumpoBaTb N0 CheaylowmMM rpynnam:

- nokasatenu Npoun3BOACTBA;

- nokasaTefnn BHYTPEHHEro ToBapoobopoTa;

- nokKasartefin BHELUHEN TOProsnu;

- nokasaTefnn ypOBHS LIEH;

- d1HaHCOBbIE NoKasaTenu.

OTn nokasaTtenn Moryt OblTb M3MEPEHbI U MPEACTaBAEHbl B YMCIOBbIX
BennymnHax. Ona npumMepa paccMOTpuM nokasdaTtenu npouadsoactBa. OCHOBHbIMU
M3 HUX SBASIOTCS MHOVBUAYASIbHbIE U arperaTHble MHAEKChI NPON3BOACTBA B TEKYLLNX
M CcOMoCTaBUMbIX LeHax. MHanBuayanbHblil nHaekc ¢usmyeckoro obbema
npounseoacTtea (Ig) paccumTtbiBaeTcs no gpopmyne:

roe g, - obbem npon3BoACcTBa B HATypaslbHOM BblPaXXEHWW B TEKYLLEM FOAY;
g, - 06bEM MPOM3BOACTBA B HATypasibHOM BblpaXeHun B 6a3MCHOM rogay.
ArperatHbii uHpekc (lg.0.) B CONOCTaBUMbIX LLEHAX pPacCyYMUTbIBAETCH MO
dopmyne:

-

z 00
rae P, - uena B 6asncHoM nepuoge.

Ha ocHoBe cocTaBneHus MHOVBUAYaNbHbIX U arperaTHbIX WHAEKCOB MNpPOu3-
BOACTBA [eNaloTCA OLEHKN AMHAMUKW OTPaC/IeBOro npon3BOACTBa B CPaBHEHUU
CO CNOXUBLUMMUNCS SKOHOMMUYECKMMU YCNOBUSAMK pbiHKA. CyllecTByOT 1 apyrue
nokasaTtenu Npou3BOACTBA: OObEM BbiNycka ONpefeNieHHOro Buaa npoayKTOB;
yOEeNbHbIA BEC MPUHLMMMANBHO HOBbIX Pa3paboTok; TeMMbl OOHOBNEHMS NMPOAYKLMA
n T.4.

OpHuM 13 Hanbonee BaXHbIX NokasaTener Npy UCCNefoBaHNN KOHBIOHKTYPbI
ABNSETCH €MKOCTb pblHKa. OHa MOXET ObITb MoACHMTAHA Ha OCHOBaHUU AAHHbIX
NPOMBbILLIEHHOW M BHELLHETOProBOM CTAaTUCTUKM CneaylowmmMm obpas3om:

V=0+Z+I1-E,

roe V - eMKOCTb PbIHKa;
O - Npon3BOACTBO TOBAPOB;
Z - ocTaTky TOBapHbIX 3anacos.;
| - UMNOpPT TOBapPOB.;
E - akcnopT TOBapOB.
YT106bI COCTABUTbL AMHAMUKY OLLEHKM BO3MOXHOIO M3MEHEHUST EMKOCTU pblHKa
B OyayuiemMm, HeEOOBXOAMMO MPOCNEeAnTb TEHAEHUUN Pa3BUTUS NMPOU3BOACTBA U
cnpoca. PeanbHO cknagbiBaloWwascss eMKOCTb pblHKa MOXET WU He oTpaxaTb
NOTEHUMANbHOM EMKOCTU PbiHKA, KOTOPas onpeaenseTcs MMYHbIMU 1 0OLLLECTBEHHbI-
MW NOTPEOHOCTAMM N OTpaxaeT afekBaTHbIN UM 00beM peann3auun TOBapOB.
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B MapkeTuHre noa noTeHuuanomM pbiHKa NMOHUMAOT €ro CnocoOHOCTb KyMnuUTb
nnu notpebuTb ToBap MAM ycnyry. 970 KONMYEeCTBEHHas Mepa, XapakTepuayoLlas
abCoNOTHOE UMM OTHOCUTENBHOE YUCIO eaVHUL, NPOAYKLNU, KOTOPOE MOXET OblTb
3aKyrjeHo unn noTpebseHo TeM UM MHbIM CEerMEeHTOM pPbliHKa Ha onpeneneHHbIn
nepvod. OpyrMmu croBamMu, pacyeT eMKOCTW pbiHKa O0/KEeH OTBETUTb Ha BOMPOC:
CKOJIbKO N KakMx TOBApPOB HEOOXOOAMMO MMETb Ha PbIHKE, 4TOObl Hanbonee MOSHO
YOOBNETBOPUTL CYLLECTBYIOLLME M BO3MOXHbIE NMOTPEOHOCTU MokynaTesnen.

XapakTtepucTtmka 0COOEHHOCTEer KOMMEPYECKON AEeATEeNbHOCTU ONMMPaeTcs Ha
aHaM3 OedATenbHOCTM GUPM-KOHKYPEHTOB M GUPM - NOTEHUMANbHbLIX MOKyrnaTenen.
Ecnv npeonpusaitMio Heo6xoanMMo NosyunTb MHPOPMAaUMIO O KOHKYPEeHTax, To creayeT
Y4nUTbIBATb, YTO PEYb MOET He MPOCTO O KOHKYPEHTaX, a O KOHKYpPEHTax MpsMbIX U
KOCBEHHbIX, 00 OAMHAKOBBIX M CXOXMX MPOAyKTax, npeniaraemblx Ha pbiHke. BaxHo
NP 3TOM BbISICHUTb KOHKYPEHTHOCMOCOOHOCTL COOCTBEHHbLIX TOBAPOB. NS OLEHKM
KOHKYPEHTHOCNOCOOHOCTN MUCMNOMb3YIOT pas3finyHbie nokasartenn. OgHUM U3 HUX
ABNSAETCH eOMHUYHBIA napameTpuyeckuin nokasdatenb (g). Ero pacyetHas ¢popmyna
npeacTaBneHa HUXeE:
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roe P - BenvymHa napameTpa nccnenyemoro nanenvs;
P - BEIMYMHA napameTpa n3oenns KOHKypeHTa.

E,EI,I/IHI/I'-IHbIe napamMeTpundeckme nokasartesin oTpaxatoT NpoUueHTHOe OTHOLeHne
BEJIMYMNHbBI KAKOro-1Mb0 TEXHNYECKOrO UM 9KOHOMNYECKOrO nokasaTens K BesiMymHe
Takoro e nokasartens npoaykra-aHanora, BbllyCKaemMoro KOHKYPEeHTOM.

Takum 00Opa3oM, MapKeTUHroBOoe MccnenoBaHMe npencTaBnseTr cobon
CUCTEMHYIO Mopenb cbopa n aHanusa nHpopmauum o pbiHke. OHO NO3BONSET
COCTaBUTb LLENIOCTHOE MpeAcTaBfieHNne O COCTOSHUM [EST HAa PbIHKE, MONOXEHUN
Ha HeM KOHKPETHbIX BUOOB TOBapPOB.

Bonbluve BO3MOXHOCTN OTKpPbIBAeT NPMMEHEHWE CUCTEMHOro noaxoga npu
COoCTaBJieHUA Mop,eneﬁ nnaHMpoBaHUA. |_|O}J, MoAesibio nJaHMpoBaHUA TOHUMa-
eTCq BCe MHOXeCTBO (pakTOpPOB M nNnapamMeTpoOB TEXHUKO-3KOHOMWNYECKUX
nokasartenen mogmenun. Mpu atom M = M, O M, c onpefeneHHblMnU Ha HeM
OTHOLWWEHNAMMWU:

z =f(x);i=1+m,
roe M, = {x,, ..., X,} - MHOXECTBO BXOAHbIX MoKa3aTenen Moaenu;
M, =1z, ..., z,,} - MHOXECTBO BbIXOAHbIX Moka3atesien MOAenu;
n,m,l=n+m - YMCNO BXOAHbIX U BbIXOAHbIX NokaszaTtenem moaenu, a
Takxe 1 obluee 4YMcno nokasaTtene Moaenn CooTBETCT-
BEHHO;
X = (Xgy voes X,) - BEKTOP BXOOHbIX NokKasaTefien, KOTopbIn npegnonaraetcs

HE3aBUCUMbIM B paMKax OAHHOW MOAenu.

BO MHOXECTBO TEXHMKO-3KOHOMWYECKUX MoKasaTesiei BXoOaT rnokasaTenun
nvua, NpUHMMaloLWEero pelleHne B COOTBETCTBUW C pacnpenesieHMemM npas u
obsa3aHHOCTeN. OTHOLLIEHUS MeXAy nokasaTtensamMu MOOEenn OTPaxkaloT OCHOBHbIE
HOpMaTuMBHble TpeboBaHUa K nnaHy. M3 MHoXxecTBa nokasaTtesieii Moryt ObiTb
BblAENIEHbI CleayollmMe HenepecekawLlwmecs NoaMHOXeCcTBa:

M_. - MHOXECTBO OTBETCTBEHHbIX Mokasarefniein Moaenu;

M, - MHOXECTBO 4YyXWUX nokasaTenen MOAenu;

M, - MHOXecTBO CcOoOCTBEHHbIX MNoKasaTtesiei Moaenu.

OTBETCTBEHHbLIMKM HA3bIBAIOTCSA MokasaTenu MOAESN, HecyliMe OTBETCTBEHHOCTb
nuua 3a 060CHOBAHHOCTbL MJlaHa NPUHATUSA pelleHus. Mo 3TuM nokasaTesnsam
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yCTaHaB/MBAOTCH MNAAHOBbLIE 3a4aHUA NPOM3BOACTBEHHON CUCTEMbI, KOTOPOW
COOTBETCTBYET faHHasi MOAeNb nnaHupoBaHug. lNMpepnonaraercd, yto M, O M,.

Yy>XmmMuy HasbIBAlOT Te rnokasaTtesm Moaenu, no KOTopbiM NMLUO, NPUHMMAatoOLLLEE
peleHne, He HeECET OTBETCTBEHHOCTU M HE MPUHMMAET MNNaHOBbIX peweHuin. K
COOCTBEHHbIM OTHOCATCS Noka3aTesnn, NaHOBbIE PELLEHUS MO KOTOPbIM MPUHUMAIOT-
CcS NIOAbMW, HE HECyLMMU NPSMOIA OTBETCTBEHHOCTU 3a MX 000CHOBaHMe. K Hum
MOrYyT OTHOCUTbCS MNaHOBbLIE 334aHMUSA MO COCTAaBHbIM 4acCcTaM (NOApasnefeHnsIM)
0aHHOM NMPOM3BOACTBEHHOW cuUCTEMbl. CTbIKOBOYHbIMU y3JlaMM Ha3biBAOT
nokasaTenu, BxoasuiMe Kpome OaHHOW moaenun XoTa Obl euwe B OOHY MOAEib
nepapxmyeckoin cuctembl nnaHupoBaHus. Ecnm 00603HAYUTb MHOXECTBO
CTbIKOBOYHbIX y3/10B Yepe3 M., To oueBmaHo, 410 M, OO0 M, O M.

B paHHOM cnyy4ae Mbl BblOENUAN OCHOBHbIE MOKa3aTeNn, C NOMOLLbIO KOTOPbIX
MOXeT ObITb onncaHa Moaenb nnaHnpoBaHusa. OHa yyYnTbIBAET CaMble PasfinyHble
napamMeTpbl MnjaHa, Ha OCHOBaHWK KOTOPbLIX MOXET OblTb CMPOEKTUPOBaHa cucTemMa
LEeATeNbHOCTU BCEN MNPOU3BOACTBEHHOM CUCTEMBI.

MocpencTBOM MPUMEHEHUS CUCTEMHOro noaxoga MoOryT ObiTb pacCumMTaHbl
MHOIrMe apyrme napameTrpuyeckme, MaHeBpeHHble kadecTBa. [na npumepa pac-
CMOTPMM MNoKa3aTennm Mepbl COrlaCoBaAHHOCTWU niiaHa. B ycnoBusax ToyeyHoro nna-
HMPOBAHWSA MiaH MO MOOENMN CYMTAETCS COrnacOBaHHbLIM, €CNX COOTBETCTBYIOLUME
eMy 3Ha4YeHUs TEeXHUKO-3KOHOMUYECKUX nokasaTesen yaoBNeTBOPSAT yXe
M3BECTHbIM COOTHOLUEHUSAM

M=M OM,
Z, = f(x),
j=1+m.

Takoe NMOHMMaHMEe COornacoBaHHOCTM MJjaHa Mo MoOennm MoXeT ObiTb
0606LEHO 1 Ha clyyali MHTepPBasbHOIO NaHMpPoBaHUsS. PaccMoTpuM HEKOTOPYIO
obnactb P = {p,, Py} MO OAHHON MOJENN, COrNacoBaHHOCTb KOTOPOM U MOOJEXUT
onpepenerHunio. Cuctema orpaHMyY4eHnin, nopoxaaembix o6nactbio P No BXOOHbIM
nokasarenam, Oynet UMeTb BU:

mi={x=(g,....8,) /Py <& <Py i=1+n}.

CucTtema orpaHuyeHuin, nopoxagaemas o6nactbio P No BbIXOAHbLIM Mokasa-
Tenam, obpasyeT B NPOCTPAHCTBE BXOOHbIX Mokasartenei mopenv obnactb

x={x=(g..nt,)/P, <N, <Py.i=1+m},
i=n+j,n, =f(x).

O6nacTb x ecTb Npoekuma obnactn P, Ha NPOCTPaAHCTBO BXOAHbIX MokasaTenemn
Mogenu. O6nacte @ = TN X. Tenepb MOXHO ONpPenennTb Mepy COrlacoBaHHOCTU
nnaHoBol obnactn P kak

roe V(®) n V(M) - o6bembl obnactn @ n 1 COOTBETCTBEHHO.
M3 atoro onpeneneHuns cnepyet, 4To 0 < S(p) < 1, npuyem cuTyauus, korga
S(P) = 1 cooTBeTcTBYeT NoOsHOM (aBCONOTHOI) COrlacoBaHHOCTWU MjaHa, a B
cutyaumm S(P) = 0 - NofHOI HecornacoBaHHOCTM niaHa no moaenu. OnpeneneHne
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Mepbl COrNacoOBaHHOCTKU MjlaHa MO3BOJIGET MHTEPnpeTupoBaTh 3Ty Mepy Kak
BEPOSATHOCTb MflaHa CO CReaylowuMm OOMNYLEHUAMMN:

- 9Ta BEPOATHOCTb OLIEHEeHA C TOYHOCTLIO [0 MOAENN;

- 3HaYeHMa BXOOHbIX MokasaTefnen mMooenu MOryT npuHaasiexaTb TONbKO
NjaHoBbIM AManasoHam 1 UMeTb B 9TUX OManasoHax paBHOMEPHOe pacnpenenieHue.

Mepa cornacoBaHHOCTU MJlaHa XapakTepusyeTcs CTENEeHbIO NPOTUBOPEYMBOCTH
ero nokasaTenein. Yem oHa 0OosblLE, TEM NPU MNPOYUX PaBHbLIX YCIOBUAX OOJbLLE
CTeneHb MaHeBPEHHOCTU [AaHHOro rnjaHa, Tak Kak OH [0MyckaeT pasHoobpasue
BapuaHTOB CBOeW peanusauun. Takxe cnegyet OTMETUTb, YTO YEM Bbille
COracoBaHHOCTb MJlaHa, TEM MEHbLUE CTemneHb ero HanpsaXXeHHOCTU.

Bbilwe Oblfii PACCMOTPEHbLI BO3MOXHOCTU MPUMEHEHUS CUCTEMHOrO Moaxoaa
K COCTaBNIEHUIO U OMUCaHWIO ABYX MOZENel: MapKeTUHrOBOro MCCNeaoBaHus 1
nnaHuposBaHng. OOHAKO MCMOSb30BaHWE CUCTEMHOMO MOAXo[a OXBaTbiBA€T BCE
6onblie 1 Gosblue obnacTen d9KOHOMUYECKON XM3HU. OH aKTUBHO BHeOpPSeTcs B
pelleHne TPaHCMOPTHbLIX 3adady, GOPMYIMPOBaAHME MHOTOYUCIIEHHbIX 3ada4 00
ONTUMaJIbHbIX CMECaX, pa3MeLleHne MyHKTOB noTpebneHua n ap.
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SAOAHUSA 019 CAMOCTOSATE/IbHON PABOThI

1. CoctaBbTe /lorm4eckyto cxemy basbl 3HaHWH o0 Teme Kypca.
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2. Caenavite BbINUCKU B pPaboyyr0 TeTpasdb Mo KIHYEBLIM BOMPOCAM HOHUTHI,
ucrnonb3ys Tabauy:

MpumeyvaHne
(cobCTBEHHbIE MO3MLMN, MHE-
HUS, CY>XXAEHUS NO AAHHOMY
BONPOCY)

Ne Bonpoc OTtBeT

OnuwmnTe OCHOBHbIE
CUCTEMHbIE CBONCTBA
1. | pblHKa U MEXaHN3m
ero GyHKUMOoHMpoBa-
HUS

PackponTe OCHOBHbIE
5 | OTMHNTENbHBIE Hep-
Thbl XMBbIX CUCTEM OT
HEXMBbIX

Kakune acnekTtbl noa-

3. |71eXaT M3y4enuio npu
CUCTEMHOM nccneno-

BaHMWN opraHn3aumm?

KakoBbl OCHOBHbI€E
4. |aTanbl onucaHus
cuctem?

Kakune npvHumnsb
5. | onucaHuna cucrem
Bam n3BeCTHbI?

Y10 aBnaerca npen-
METOM KNbepHeTU-

6.
4eckoro onmcaHus
cuctem?
Y710 Takoe Konm4ecT-
7 BO MHdOpMaumm n

Kak OHO orpegensaer-
ca?

B yem coctouTt
8. | cMmbicn meToaa Moge-
NMpoBaHma?

B uem coctout
9. | cMbICn NPOEKTMpOBa-
HUa cucTem?
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3. Jonuwmte Hegoctawowme c¢aoBa v Gpasbl B CASAYIOLIMX OMPEaeIeHUSX:

1) MNone saBnseT coboi ocobyio Gopmy mMaTepun ...

2) O6LecTBO - 3TO 060CObONEHHAs OT NPUPOAbl YaCTb OOBLEKTUBHOWM PeanbHOCTH, ...
3) OpraHmsaums - 9TO UCKYCCTBEHHO CO3[4aBaeMasl U BbICOKODOPMAIM30BAHHAS ...
4) Bbloenntb CUCTEMY - 3TO 3HAYUT ...

5) MpuHuMn - 810 06006LLEHHOE, OCHOBOMOJAralLLee ...

6) KnbepHeTtuka - 970 Hayka ...

7) Mopenb - 3TO MbIC/IEHHbIV UW YCNOBHBIN 006pas ...

8) MNpoekTMpoBaHMEe CUCTEM - 3TO TBOPYECKMUIA MPOLLECC, TPeodylowmi ...

9) Lmkn npouecca NpPOEKTUPOBAHUS BKIIIOHAET ..

4. BctaBbTe B A€OUHULNN MPOMYLLUEHHbLIE C/I0BA U BbIPAXEHUS:

1) BewecTtBo - 3TO cneunduyeckuin Bua matepuu, npeacrtaBnaowmin cobori
COBOKYMHOCTb , 0bnagatoLmx NnoKos.

2) dkocuctema - 3TO eAVHbIV MPUPOAHBIA KOMIIEKC,

B KOTOPOM XMBbI€ U KOCTHblE KOMMOHEHTbI
CBsI3aHbl Mexay coboii 0OMEHOM BELLECTB U SHEpPrue.

3) KommyHukauuu, ynpasneHue, COCTaBNSAOT
cuctemoobpaayolme gaktopbl obLiecTsa.

4) dopmanbHas CTPyKTpa OpraHn3aLlmm - 3To

B COBOKYMNMHOCTW C CETbIO

pernamMmeHTUPOBaHHbIX OTHOLLEHWIA.
5) OKCTPOCMNEKTUBHbLIN aHANM3 - 3TO aHaNN3, UMEIOLLNIA CBOEN LENbIO UCCnefoBaHme
cucTeEMaMI.

6) MpuHUMN MHOOPMALMOHHOIO €AMHCTBA YCTAHABIMBAET COOTHOLLUEHUE MexAay
pasnnyHbIX YPOBHEN OMUCAHWUS CUCTEMBbI.

7) 3a eamHuULy KonmyecTsa MHGOpMaLmMn NPUMEHSIETCS
nepepasaemoe MeXay PaBHOBEPOSATHbIMU
anbTepHaTMBaMMU.

8) MopgennpoBaHue npeacraenseT coboi NpoLecc
peanbHO CyLLECTBYIOLLMX

CoBpEMEHHbIN MyMaHUTaPHbIR YHuBepcuteT
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CUCTEM.

9) d®opmupoBaHMe cTpaTerunm NpPOeKTUPOBAHUA CUCTEMbl npepnonaraet
onpenenexHve

5. Hannwwunte cneapytowme popmysibi:

—_
~

KoadpuuneHTa apdEeKTUBHOCTN peann3aumn Lenn:

2) konuyecTtBa UHGOPMaLMK, NepeaaBaemMoit CO BXOA4A Ha BbIXOL:

3) COOTHOLLEHUS HEOMpPeaeNeHHOCTEN SHEPTUN U BPEMEHU:

4) konunyectsa MHpopmMauum B i-M cuUrHane:

5) oxunaoaemMoro Konuyectsa MHGOPMaLUUn B COOBLLIEHNN:

6) OTHOLWIEeHMs BxOOa K BbIXOAY MPU MPOEKTUPOBAHMN OOHOLIENIEBON Moaenu
TMNa “npubblnb-N3aepXxKn”:

7) 0606L1eHHON HOPMbl aaaUTUBHOW MONIE3HOCTU MOAENU:

8) 06006LEHHON MYNbTUMANKATUBHON (POPMbI MONE3HOCTU MOAENN:
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9) vHOMBMAOYaNbLHOrO WMHOEKCa MPOU3BOACTBA:

10) arperaTtHoOro nHgekca npon3BoacTea:

11) emMKOCTM pblHKA:

TEOPUA CUCTEM
IOHUTA 2

CUCTEMHbBIE OBbEKTbI. ONMUMCAHUE, MOAEJINPOBAHUE U
NMPOEKTUPOBAHUE CUCTEM

Pepaktop H.M. Munnnexko
Onepatop komnbloTepHol BepcTku [.B. depotos

M3p. nnu. JIP Ne 071765 ot 07.12.98 r. CpaHo B nevaTb
Tupax 3akas
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