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HPEAUCJIIOBUE HAYYHOI'O PEJAKTOPA

Kauru no cucremMHol nuHamMuKe, ONMyOJMKOBaHHBIE HAa PYCCKOM SI3BIKE K
HACTOSIIIIEMY BPEMEHU, KaK MPAaBUJIO, U3JIarajli OCHOBBI 3TOTO METOJA B CBSI3U C
KOHKPETHBIMH TIpoOieMamMu. MIHbIMU clioBamu, eciu TpeOOoBaJIOCh MPECTABUTh
YUTATENI0 MOJIENIb ONMPEACICHHOW CHUCTEMBbl WM, B JIyUYIIEM Ciyyae, Kiacca
TaKUX CUCTEM, TO CBEJCHUS O MPUHIMIAX €€ KOHCTPYUPOBaHUSI COOOIAINCH B
o0beMe, HEOOXOAMMOM JUIsi TIOHUMAHUsI 3TOM MOJIEIM M BBIBOJIOB M3 HEe.
Haubonee TpaauliMOHHBIM TTOBOAOM JIJISi O3HAKOMJICHUSI YUTATENSI C CUCTEMHOM
JTUHAMHUKON OBLIO MOJEIUPOBAHUE TI00aNbHBIX MpoOsemM. OgHAKO JJIs HEro
MOXET HCIOJIb30BaThCA HE TOJBKO CHUCTEMHas [MHAMHKA, I[OYEMY OHa H
npeJcTaBaja 4acTo B KauyeCTBE BCEro JIMIIb B OJIHOTO W3 MHCTPYMEHTOB IS
pellIeHUs] TIOCTAaBJICHHOM 3ajauu. MeXay TeM €€ MO3HABaTeJIbHOE 3HAYCHUE
ropazno mupe. OHO HMEeT BechbMa BaXHBIE METOJOJOTHYECKHUE, JTaXKe
bunocodckre acrneKkThl, OOBIYHO yIyCKaeMble U3 B MPHU y3KO YTHIMTAPHOM
OAXO/IE.

[Ipennaraemass BHUMaHuO uuTaTens kHura B.H. CugopeHko mnoka3biBaeT
CUCTEMHYIO JHMHAMHKY B KadecTBE HE TOJIBKO M HE CTOJBKO Habopa
MHCTPYMEHTOB, CKOJIBKO SI3bIKa COBpEMEHHOM Hayku. U 3TO 1MO3BOJISET YIIIyOUTh
NOHMMAaHHE KaK CaMOI'o METO/1a, TaK U CUCTEM, MOJAEIUPYEMBIX C €TO MTOMOIIBIO.
Bor mnoueMy mnoaxopn, mpeiiaraemblii aBTOPOM, HE TOJBKO HE TepseT
NPaKTUYECKOW IIEHHOCTH, HO, HAMpOTUB, I[I03BOJIIET BCIIOMHUTH CJIOBA
(K cokaJleHHI0, 4acTo 3a0bIBaeMble) O TOM, YTO HET HHUYEro IpaKTUYHEH
xopomerd Teopuu. I[lo »3TOM K€ TNpUYMHE JAHHYIO KHUTY MOXHO
OXapaKTepHU30BaTh Kak HanOoJiee MOJIHOE M3 OIMyOJMKOBAHHBIX K HACTOSIIEMY
BPEMEHU Ha PYCCKOM S3BIKE MPAKTUYECKOE - UMEHHO MPAKTUYECKOE - MOcooue
10 CUCTEMHOMN JTUHAMUKE.

SI3pIKk, Kak W3BECTHO, BIUSICT HA XapakTep MbIIUICHUA. B KHure
B.H. Cunopenko cucteMHas AMHAMUKa TOKa3aHa KaK CPEACTBO BOCHUTAHUS
CUCTEMHOTO  MBIIUICHHS. A  OHO OCOOCHHO  HEOOXOIWMO  JIIOJSIM,
CTAJIKUBAIONTAMCS C TaKOW, CHCTEMHOM 1O ompeIesieHuIo, cepoid, Kak 00JacTh
mpo0eM SKOHOMHUKH TPUPOMOMNONIb30BaHMs. VIMEHHO TakuM CHEIUaTucTaM
MpEeXJe BCEro aapecoBaHa JaHHAsT KHHUIA, W HE TOJBKO IMOTOMY, 4YTO
MPUBOJIMMBIE B HEW NPUMEPBl MOJEJIEH OTHOCATCA K YKa3aHHOMY KpYry
mpobiem. [ledo B TOM, YTO BCE KATerOpUH M 3aKOHOMEPHOCTH CHUCTEMHOM
TUHAMUKHA KakK $3bIKa, TMPHUBOJWMBIC B KHHUTE, HEOOXOAMMO HMMEIOT - M 3TO
BCET/1a NOAYEPKUBAETCS aBTOPOM - 3KOJIOTO-3KOHOMHUYECKYIO TPAKTOBKY.

CtpemieHre aBTOpa K COXPaHEHHIO MPEACIIbHO 0000IEHHOT0 B3TsAAa Ha
u3JlaraeMoe cojiep)kaHue HamOoJiee SPKO TMPOSIBUIOCH, HA HANl B3TJSA, B
AHAJIN3€ THUIOBBIX CTPYKTYpP CHCTEMHO-IMHAMHUYECKHX MOJEIECH M TUIIHYHBIX
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GopM HMX MOBEIEHHUSA, XapPaKTEPU3YIOIIMX JUHAMHUKY MOJEIUPYEMBIX CHUCTEM
MIPEXJIE BCErO ¢ TOUKHU 3pEHUs] YCTOWYUBOCTH. Takum 00pa3oM, YUCTO, Ka3ajaoch
Obl, TEOPETHUYECKUI TMOJXO0J TEHEPUPYET pE3yJbTaThl, KpaiHE Ba)KHbIE B
IIPAKTUYECKOM CMBICIIE.

Oco0o crenyer OTMETUTh BHUMAaHHE aBTOpa K MPOrPAMMHBIM  SI3bIKaM
IIOCTPOCHHUSI ~ CUCTEMHO-AMHAMHYECKUX  HMHUTALMOHHBIX  MOJENEH.  ITO
JOTOJIHATENIbHBIN TOBOJ Ul YBEPEHHOCTH B TOM, uTo KHMra B.H. Cugopenko
OyZeT ¢ TMoJb30M NpPOYUTaHA CHEHHAIUCTAMU B Pa3JIMYHBIX OOJACTSX,
3aMHTEPECOBAHHBIMU B CUCTEMHOM IOAXOZAE, MOIEIUPOBAHUMU, COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJOTUSAX, U OPUEHTUPOBAHHBIMU HA MH(POPMAILIMOHHO-
CUCTEMHBIM aHallu3 CIOXKHBIX MPOOJEeM, BO3ZHUKAIOMIMX B Pa3BUBAIOIIMXCS
CUCTEMaX.

KprokoB M.M.



BBE/IEHHE

N3ydeHune mpoueccoB, MPOUCXOAAIIMX B 3KOHOMHUKE, HKOJOTMU U JAPYTUX
chepax, SABIAETCA JIOBOJIBHO CJIOXHOM M HEOJHO3HAYHOW B CBOEM pEILIECHUU
3a/layel, MOCKOJIbKY JaHHbIE MPOIECChl MPOUCXOASAT B CIOXKHBIX (TO €CTb
o0J1aaloIIuX TyOJIUPYIOITUMUA OOPAaTHBIMU CBSI3SIMHU ) CIIA00CTPYKTYPU30BAHHBIX
cUCTeMaXx, HaJ KOTOPbIMHU SKCIIEPUMEHT B TOM CMBbICJE, KAK OH MOHUMAETCs B
€CTECTBEHHBIX HayKaX, HEBO3MOXKEH, a €CJIM U BO3MOKEH, TO €ro MOCIEICTBUS
TPYZHO OLEHHTh M TNpPEAyrajaTh MH3-3a "KOHTPHHTYMTHBHOTO HOBEICHHsA"
yYKa3aHHBIX CUCTEM.

Takoe moBeneHue oOYCIOBIEHO Kak pa3MepoOM U CJOXKHOH CTPYKTypou
CUCTEM, TaK M OTrPOMHBIM 00beMOM HWH(pOpPMAIMH, MOPOKIAEMOU
OPOUCXOJUIMMU B TaKMX CHUCTEMax Mpoleccamu. IJTta uHopmanus B
MOJIaBJISAIONIEM OOJBIIMHCTBE CIIy4aeB HE MOJAJAeTCs aJeKBATHOM OleHKe 0e3
UCIOJIb30BaHMSI MH(OPMAIIMOHHOTO aHalM3a U MH(POPMAIIMOHHBIX TEXHOJOTHIA.
A 9310 OBIBaeT KpailHE HEOOXOJUMO B YCIOBHUSX "YHUKAJIBHOTO BLI60pa"2,
OLIMOKH KOTOPOTO B COBPEMEHHOM MHPE MOTYT CTOUTH OYEHb JIOPOTO
(HampuMep, TpU  TNPUHATAM  pEIIeHUH B  00JIaCTU  DHEPreTUKH U
IPUPOJIOTIOIH30BAHUS).

[ToaTomy pa3zpaboTka CUCTEMHBIX U MH(OPMAIIMOHHBIX METO/IOB U3YUECHHUS
IPOIIECCOB, MPOTEKAIOIIUX B CJIOXKHBIX CHCTEMaX, SIBISIETCS aKTyalbHOU
3a/iauei, KOTOPYIO MPEJACTOUT PElIaTh JJis JOCTHXKEHUS YCTONYMBOTO Pa3BUTHS
YeJIOBEYECKON IMBUIIM3AIMHA, KOTOPYIO CEpbe3HbIe TIJI00aNbHbIEC, HAIPUMED
AKOJIOTHYECKHUE, TPOOIEMBI, 110 BCEH BUIUMOCTH, 0KHIAIOT YK€ B CIIEIYIOIIEM
cToneTnu.’

Haubonee spko 5TO BHAHO Ha MpUMEpPE TMPOIECCOB, MPOTEKAIOUUX B
CJIIOXHBIX CHCTEMaX, HaXOASIMXCsA B mepexonHor ¢aze. K Takum cucremam
OTHOCSITCSL CTPAaHbl C TMEPEXOJHOM HSKOHOMHUKON WU 3KOJOT0-DKOHOMHYECKHE
cuctembl. [IpuMeHeHHE KITAaCCHUYECKMX METOJI0OB JKOHOMHMYECKOW HAayKH K
aHaNMM3y TMPOTEKAIOUIMX B YKAa3aHHBIX CHUCTEMax IMPOIIECCOB HATaJKHUBAETCS Ha
CEPbE3HBIC TPYTHOCTH, MOCKOIBKY JAHHBIE METO/Bl CO3AABAIKCH JJISI H3yUEHUS
IOPOCTBIX CHCTEM C HEU3MEHHOW CTPYKTYpOH, KOTOpbIEé HAaXOASTCS B
YCTOWYMBOM, XOTSl, BO3MOXXHO, M KBAa3UPABHOBECHOM, COCTOSIHMM, M ILIOXO
IIPUMEHUMBI K CIIOXKHBIM CHCTEMAaM, MEPEXOIAIUM W3 OJHOTO COCTOSHUS B
Ipyroe, 0COOEHHO €CJIM TAKOW MEePEX0] CONPOBOXKAAETCS CUIIBHBIM U3MEHEHHEM
CTPYKTYpBI CHCTEMBI.

To xe camoe oTHOCUTCSA K MH(POPMAIMH, KOTOPOH CONMPOBOXKIAIOTCS TaKHe
npouecchl. Ecau B mepuo HaxX0XIEHHsST CHCTEMBl B YCTOWYMBOM COCTOSIHUM
uHdopmarmsi  W3BIEKaeTcs, oOpabaThiBaeTCs W HCIOJB3YeTCS  BIIOJTHE
ONpENECICHHBIMY W HEU3MEHHBIMH Ha TMPOTSHKEHUU MPOJOJLKUTEIBHOIO

! Forrester J. W. Counterintuitive Behaviour of Social Systems // Technology Review. — 1971. — Vol.
73. — No. 3. — P. 53-68.

2 o o
Jlapuues O.U., Momkosuu E.M. KadecTBeHHbBIE METOIBI TPUHATHS PEILICHUN: BepOaJIbHBIA aHATIN3
pemienuid. — M.: Hayka; ®usmartiut, 1996. — 208 c.

¥ Menoys JI.J1. 3a npenenamu pocta. — M.: ITporpecc; anres. — 304 c.



BPEMEHHOIO MHTEPBaJia METOJIAMH, TO B MEPEXOAHBIA MEPUOJ U3MEHSETCS HE
TOJIKO KA4YEeCTBEHHBIM W KOJMYECTBEHHBIM cocTaB HUHOpMaIuu, HO U
TEXHOJIOTMH, CBA3aHHBIE C e mepepadoTkoi. [IpumepoM 3TOMy MOTYT CITYKHUTh
Mepexo], Ha HOBYIO CHUCTEMY HAIMOHAIBHBIX CYETOB, C OJHOW CTOPOHBI, H
OypHOE pa3BUTHUE B MOCJIEIHUE ACCATUIICTUS WH(OOPMAIMOHHBIX TEXHOJOTHM,
COIIPOBOXKJAIOIIEE TaK HA3bIBAEMBIM MEPEXOJ] B HOBYIO "HH(bopMauHOHHy}o"4
("MOCTHHYCTPHANBHYI0 "> MM "TeXHOTPOHHYIO"') CTAJMIO PA3BUTHS OOIIECTBA
B HEKOTOpBIX cTpaHax mupa (Hanpumep, B CHIA, Snonuu, Kopee u np.), c
IpPYroy CTOPOHBI.

HccnenoBaHnio  MpOLECCOB, MPOTEKAONIMX B CIOXKHBIX  CHUCTEMAX,
NOCBSIIEHO 3HAYUTENbHOE uncio pador. Cpean HUX 0co00€ MECTO 3aHMMAIOT
paboThl B 00JIaCTH CUCTEMHOTO aHAJIN3a, 3aPOKJIEHHE KOTOPOTr0 HA4aJloCh €IlIe B
aHTU4HOM rpeuveckoi (uiocopuu (Ilnaron, Apucrorens , croumku, EBkmmn).
NMenHo Torma BHepBbIE BO3HUKIM TPEACTABICHUS O cuUCTeMe (OT Tped.
CULUGTNUO) KAK O COBOKYIHOCTH 3JIEMEHTOB, HAXOJAIIUXCA B CTPYKTYPHOMU
B3aMMOCBSI3U JPYr C JAPYroM M O0pa3ylolIMX ONPEETICHHYI0 UEI0CTHOCTb.
3areM 3TU Ipe/ICTaBICHHUs MONTYYWIN JanbHeliiee pa3BuTie B padbotax Hukomnas
Kysanckoro, Cnmno3sl, Kanrta, Illemnuura, ['erens, Mapkca u apyrux
U3BECTHBIX MbIchauTeNne. IlpakThuuecku TpPyAHO HAWUTH TOTO WA HWHOIO
MBICJIUTENISA, KOTOPBIA B TOM WJIM UHOW MEpE HE 3aTParuBajl 3TOU TEMBI.

Tem He meHee, ToIbKO B XX BEKE CHCTEMHBIA MOAXOJ ObUT CYIIECTBEHHO
pa3BUT MU TpPHUBEI K 3apOXKIEHUIO CUCTEMHOro aHanu3a. Tak, Hampumep,
aBCTpuiickui yueHblt JlronBur ¢oH BepTaJIaH(bI/IQ'lO B 30-40° rompl ycmemHo
NPUMEHWI CUCTEMHBIN MOJIX0 K ONMHUCAHUIO OMOJIOTHYECKUX MPOIECCOB U BBEI
MOHSTHE OTKPBHITOM cucteMbl. OqHako emie B Hadaime XX Beka (1912-1928 rr.)
METOJIOJIOTHSI CHCTEMHOTO aHajlu3a Oblla 3all0)KeHa PYCCKUM  YYEHBIM
A.A. bornaHoBbIM, KOTOPBIH THITANCS pa3paboTaTh HOBYIO HayKy 00
opranmsaruu ("TeKTonoruo"™) U TeM caMbIM MPEIBOCXUTHI OCHOBHbBIC HICH
KMOCPHETHUKH, Pa3BUTHIE TO3]HEE T'PYNION Y4eHBIX BO ItaBe ¢ H. BI/IHepOMlz,
V.P. Dm6u™ u gpyrumu yuenbimu B 40-50° romel. Kpome Toro, orpaxkeHue
CHCTEMHOr0 TIOAX0oJa MOXHO HahWth B paborax B.M. Bepnaackoro,

* bemn JI. CounanbHbie paMkn HHMOpMAIMOHHOro obmecta // HoBast TeXHOKpaTHYeCKast BOJIHA Ha
3anane: CO. crateii. — M.: Hayka, 1986. — C. 330-342.

® Toffler A. The Third Wave. — N.Y., 1980. — P. 220.

® Skosen 10.B. ®dopMHUpOBaHHE ITOCTUHIYCTPUATHHON MapajuTMbl: WCTOKA W TIEPCIIEKTUBHI //
Bomnpocs ¢punocopun. — 1997. — Nel. — C. 3-17.

" Brzezinski Zb. Between Two Ages / America's Role in the Technotronic Era. — N.Y., 1970. — P. 9.

8 Cwm., manpumep, Apucrorens Meradusuka // Counnenns: B 4 1. — M., 1975. — T.1. — C.148-149,
174-175.

% Bertalanffy L. von General system theory — critical review // System Behavior. — Edited by J. Beishon
and G. Peters, by Harper and Row Publishers, London, NY, Hagerstown, SF. — 1972. — P. 30-50.

' Bepramandu JI. dou. Mcropus u cratyc obmeit Teopuu cucteM // CHCTEMHBIE HCCIEIOBAHMS.
Exeroguux 1973. — M., 1973. — C. 20-36.

u Bormanos A.A. Tekronorus: BeceoOmmas opranm3anmontas Hayka. — B 2-x kH. — M., 19809.

2 Wiener N. Selected Papers. — Cambridge, Massachusetts Institute of Technology, 1964; B pyc. niep. —
Kubepuernka u odmectso. — M., 1958.

3 3m6u V.P. Beenenue B kubepreruxy. — M., 1978.



T. Kortap6uusckoro, b. Paccena'®, A. ToiiuOu u npyrux ucciemoBaTeseil
XX Beka. ITo3guee, B 60-70° rogsl CUCTEMHBIM aHAIW3 CTAHOBHUTCS 0a30BOM
METO/I0JIOTUEN B SKOHOMHUKE, IKOJIOTMH, COLIMOIOTUH, AeMorpaduu, MOJIUTHUKE,
BOGHHOM Jlelle M Apyrux obnactsx.'® Ciemyer oTMeTHTb, uTo eme B 30-X rojgax
XX Beka B HEKOTOPBIX HSKOHOMHYECKHUX MOJEISAX YXKE MPUCYTCTBOBAIH
AJIEMEHTBbl CHCTEMHOI0 aHaiu3a. Tak, Hampumep, KEeWHCHAaHCKash MOJEINb
(opMHUpOBaHUS COBOKYIHOI'O CIPOCA COAEPKUT OOpATHBIE CBSI3U, MPUBOASIINE
K MYJIbTUIUTMKAUMOHHBIM 3¢ (eKTaM: MOJoKUTENbHAas MeTiss oOpaTHOW CBS3M
METy COBOKYITHBIM CIIPOCOM H NPOM3BEICHHBIM HALMOHAIEHBIM JOXOI0M. ™

OcHoBateneM CUCTEMHO-TUHAMUYECKOTO HaIpaBJICHUS SABIIAETCS
JIx.®. ®oppectep. Hcxoas u3 teopuu cucrtem, aud@epeHinanbHbIX ypaB-
HEHUH, KOMIBIOTEPHOI'O MOJICIMPOBAHMS, OH pa3padOTall MPUHLIUIIBI U anmnapar
“CHCTEMHOM JWHAMHMKK~ , TIO3BOJISIOIIMKM aAHAJWM3UPOBATh M IPUHUMATH
ynpapiieH4Yeckue pemeHus, MM Obutn co3gaHbl MOJIENb TOPOACKON TUHAMUKH,
Pa3IIMUHbIE MOJIEM MUPOBOI JUHAMUKH “Mup-1" 1 “Mup-2"" (1971-1972 1),
MOJIOKUBILIME Hayaiao TIJI00aJIbHOMY MOJIEIMPOBAHUIO, B PaMKax KOTOPOTO
ObUTM  pa3paboTaHbl CHEAYIOIIMEe KaK CHUCTEMHO-IMHAMHYECKHE, TaKk W
HECHCTEMHO-IMHAMUYECKHE MOJAEIH M MpoekThl: “Mup-3” wunm "llpenemns
pOCTanlS
JI. Menoysa (1972 r.); "Uenoseuecto mepes BoiGopom"'® M. Mecaposuua u
D. Ilectens (1974 r, koHnenius "opraHuueckoro pocra'); "JIMHK"?° J1. Kneiina
(c 1968 r, cuHTe3 HAIMOHAIBHBIX MOJIeNIel); TJioOalmbHaAs MEXKOTpacieBas
MozerH,Zl’22 B. JleontseBa. B 1988 r. Taunanackum ydenoiM K. CaI/IzLOM23 ObLIa
pa3zpaboTaHa CUCTEMHO-TUHAMUYECKass UMUTAIMOHHASI MOJIENIb PA3BUBAIOIIUXCS
CTpaH, YYWTHIBAIOIIAs B3aMMOCBSI3b HOKOHOMHUYECKHUX, JeMOTpadUyECcKuX,
HKOJIOTHYECKUX, COLHUATBHO-TIOJIMTUYECKUX U TEXHOJOTH-4eCKUX (PaKkTopoB
pPa3BUTHSL.

[Ipuyem, cHUCTEMHO-AMHAMUYECKUE MOJEIU MO3BOJIMIIM YBSI3aTh BOEIUHO
MHOTHE chepbl (PYHKIITMOHUPOBAHUS YEIOBEUYECKOTO obmiecTBa. Tak, B paMKax
KOHIENIUK "ycToifuuBoro passutus"> B 1995 r. rpymmoil aMepuKaHCKHX

14 Paccen B. Yenoseueckoe nosuanue. — M.: 1957. — C. 284-290.

 Teperynos ®.1., Tapacos ®.I1. Beenenne B cucteMHbIi anamms. — M.: Beicimas mkona, 1989. —
367 c.

% Tansrepun B.M., I'pebennnxos I1L.1., Jleyccknii A.H., Tapacesnd JI.C. Makposkonomuka. — CII6.:
U3p-Bo CIIGIYD®, 1997. — C. 74, 82-92.

' Forrester J.W. World Dynamics. 2d Ed. — Cambridge, Massachusetts Institute of Technology,
Portland, OR: Productivity Press, 1973. — 144 p.; B pyc. nep. — MupoBas auHamuka. — M.: Hayka,
1978.

18 Menoy3 H.X., Menoy3 J.JI. u np. IIpenenst pocta. — M.: U3n-Bo Mock. yn-Ta, 1991. — 208 c.
¥ Mesarovic M., Pestel E. Mankind at the Turning Point. Toronto, 1974.
2 K reiin JLP. [Tpoext JIMHK // DxoHOMUKa 1 MaTemaTtndeckue Meronsl. — 1977. — T. 13. — Beim. 3.

21
®enoceeB B.B. DxoHOMUKO-MaTeMaTHYECKHE METOABl U MOAEIN B MapkeTuHre. — M.: duncrat-
unoopm, 1996. — C.15-36.

2 Mopumma M. PaBHoBecHe, yCTORIHBOCTB, pocT. — M.: Hayka, 1972. — 280 c.

% Khalid Saeed The Design of change for economic development: A behavioral modelling and
simulation approach. — Asian Institute of Technology, Bangkok, Thailand, 1988. — 297 c.

# Ianenos K. B. DxoHOMHUKa 1 IPUPOIONOIb30BaHKe. — M.: M31-Bo Mock. yH-Ta, 1997. — 39-58 c.



yueHbix Obuia co3gana mojenb "CIIA wa mopore XXI-ro Beka"?, KOTOpas

mozaenupyer pasButue CIHIA ¢ y4eToM 3KOHOMHUYECKHX, AeMOrpaduyecKux,
AKOJIOTUYECKUX, COIUATBHO-TIOJUTUYECKUX U TEXHOJOTHYECKUX (PaKTOPOB.
AHanornunble Monenu npu noaaepxkke Muactutyra Teicsuenetus
BcemupHoro 6aHka ObUTHA CO3aHBI M CO3/JAIOTCS B HACTOSIIIIEE BPEMSI BO MHOTHX
ctpanax mupa (Taunann, Tynuc, Kurtaii, Manasu, ['py3us, ApMeHust u apyrue).
Hanpumep, BecHoit 1997 r. Obuin 3aBepiieHbl OOOOIIEHHBIE CHCTEMHO-
AUHAMKMECKHE MOJENH Ui W3YMeHHA IHHAMUKH MAaKpOOKOHOMHYECKHX
nokasarenen I'pysun u ApMeHI/II/IZ , a B mapre 1997 r. Ha NPOXOJMBIIEM B
Tokno Mexnynapognom @opyme no I'nmobansHOMy MopaenupoBaHuio ObLI
peACTaBjIeH JIOKJIa] 0 BO3MOXKHOM Oyayiiem mis banrnagem, Tynuca u CIIA,
COCTaBJICHHBII Ha OCHOBE CHCTEMHO-IMHAMUYECKUX MOJENeH, pa3paboTaHHBIX
JUIs. JaHHBIX cTpaH. Bce 3TO ObUIO OBl HEBO3MOXXHBIM 0€3 HCIOJIb30BAHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJOTHI 1 MH()OPMAIIMOHHOTO aHAJIN3a.

[ToaTOMy OONBITUHCTBO 3apyOEIKHBIX MOJICTIEH, UCTIONB3YEeMbIX JJIsl aHAJIN3a
COLIMO-3KOJIOT0-I)KOHOMHUYECKHX  MPOIECCOB, CO3JaHbl W  CO3/al0TCS B
HACTOSIIIEe BpEeMsS Ha OCHOBE CICHHAIBHBIX CPeJ pa3pabOTKH MMHUTAIIMOHHBIX
mozene. B HacTosmmii MOMEHT BpPEMEHHM W3BECTHBI Takue Haubosee
pacrpoCcTpaHeHHbIE Cpebl pa3pabOTKU MMHUTAIMOHHBIX Mojaene kak STELLA
(Ithink), DYNAMO, VENSIM, POWERSIM. Onu m03BOJSIOT HE TOJBKO
OBICTPO CO3/1aBaTh UMHUTAIMOHHBIC MOJICIIA MPH TTOMOIIH MPOCTHIX BU3YaJTbHBIX
UHCTPYMEHTOB, HO U TPOBOJUTH aHaIu3 pabOThl CO3JAaHHBIX MOJENeHd u
UCIIOJIB30BaTh JAHHBIE MOJEIM MJI1 OLEHKU BO3JEHCTBUS YIPABICHUYECKUX
pelIeHnid Ha NPOTEKAaHHWE COLMO-3KOJION0-3KOHOMHYECKUX IMPOLECCOB B
MOJENUPYEMBIX CHCTEMAX.

Uto e KacaeTrcd pa3BUTUS CHUCTEMHOIO aHaliu3a W CHUCTEMHO-
JUHAMHYECKOTO HAMPABIICHUS B HAIIEH CTPaHE, TO 3/1€Ch CIEAYET OTMETUTh, YTO
CHUCTEMHBIC HUCCIICIOBaHMs aKTUBHO cTaiu pa3BuBaThes B ObiBIieM CCCP B 70-
80 roas! Hamero cronerus. Hanmpumep, 8 [IDMU AH CCCP B 70-x rogax Oblia
paspaGoTana sKkoHoOMeTpuueckas Monenb skoHomukn CIIA%| mnpennasHa-
yeHHas s cpenHecpouHoro mporHosupoBanus; B CO AH CCCP Obin
pa3paboTaH psi SKOHOMETpHUEeCKHX Mozeneii® (manpumep, C-106 1 MOIIEK),
MOJENHUPYIOIINX SKOHOMHUKY Pa3JIMYHBIX CTPaH B MEPUOJ C OKOHYAHHUS BTOPOU
MupoBoii BoWHB; B MIY wuMm. M.B. JlomoHOcoBa pa3pabaThiBaIiCh
HUMHUTALIMOHHBIC MOJICII PKOHOMHUKU CCCP;29 B JII'Y Ouim mocTpoeHsl MOJESITH
YIIpaBJICHUs CHCTEMHOI oOpaszoBanus,*® B BeramciuTenbHoM neatpe AH CCCP
B Hayane 80-X TrO0JOB HCCIENOBATEIbCKOW TPYINIION TMOJ PYKOBOJCTBOM

5 http://www.igc.apc.org/millennium/t21

% Millennium Institute: News for friends. — http://www.igc.apc.org/millennium/news/friends5.html,
March 1997. — P. 3.

" Yuxos F0.A. Mozens sxoromuxu CIIA. — Hosocubupck: Hayka, 1977.

% Kuroa I'.A., Kysmemopa T.E. MmuTamus M HporHo3 3KkoHoMmmueckoro passutus CIIIA.
[Ipuknagueie Makpomoaenu. — M.: Hayka, 1972.

® Edumos B.M. MMuTanmoHHas Mrpa Uis CHCTEMHOTO aHANIN3a YIPABICHHS SKOHOMHUKOW. — M.:
Hayxka, 1988. — 255 c.

% denoros A.B. Mozenuposanue B ynpasienun BysoM. — JL.: U3a-so Jlen. yn-ta, 1985. — 120 c.
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akagemuka H.H. MouceeBa Obla co3gaHa UMUTALIMOHHAsA MOJEIb TNI00AIbHBIX
3KOJIOrMYECKNX U3MEHEHHiT. "

B Hacrosmiee Bpemss pabOThl B  HAMNpaBJICHUUM  HUMHUTAIMOHHOTO
MOJICIUPOBAHUSI BEAYTCS BO MHOTHMX YYEOHBIX W HAYYHBIX YUPEKICHUSX.
Onnako Oofblas 4acTh MCCIEAOBAaHUN MPOBOAMIACH B PaMKaxX CHUCTEMHOIO
aHaiau3a, a  CHUCTEeMHO-IMHAMUYECKHMM  HUCCIEJOBAHUSM  OTBOJWJIACH
BTOPOCTENEH-Hasl pojib. TeM He MeHee, B JaHHOM HalpaBJIeHUU pabOThl BEJIUCH
U BEAyTCs Kak IO CO3JaHUI0 CHUCTEMHO-ITMHAMUYECKUX HMHTAIMOHHBIX
Mojelel, Tak W 1O pa3pabOTKe OTEUECTBEHHBIX cpel  pa3paboTKu
uMuTaliMoHHBIX Moaene. Tak, B8 MUY (I'AY) um. C. OpmKOHUKHUI3E Ha
ocioBe DYNAMO 65bi1a pazpabortana cpefa st pa3paOOTKM UMUTAIIMOHHBIX
moneneii UMUTAK®, OpU MOMOIIM KOTOPOM ObUIM CO3[aHbl PErMOHaIbHbIC
MOJICNIM CEIbCKOro xo3sicTa. B [IOMU Obutn co3MaHbl M HCITOIB30BAIMCEH IS
UMUTAIIMOHHBIX MOJIEJICH Takue s3bIKK MporpammupoBanus, kak GPSS, PLIS u
SIMULA.

Ecnu B mepuon "XoJIOJHOW BOWHBI" CHUCTEMHBIA aHAIU3 W CHUCTEMHAs
JWHAMHKA, a TakkKe pa3paboTka HWMUTAIMOHHBIX MOJIENICH HOCHIU SIPKO
BBIPOKCHHBIM HUCOJIOTHYCCKUM W TIOJIMTHYECKUN XapakTep, TO B HACTOSIIEE
BpeMs B 00JIaCTH CUCTEMHBIX UCCIICIOBAHMM BCe 0O0JIbINE U OOJIbIIE Pa3BUBACTCS
MEXIYHAPOIHOE COTPYAHUYECTBO KAaK B OO0JACTH HAyYHBIX HCCICAOBAHUN U
oOpa3oBaHus, TaKk U B chepe MPUMEHEHUS UMUTAIMOHHBIX MOJieNiel B Ou3Hece
(ynmpaBieHueckuii KOHCaNTHUHT). Tak, Hampumep ajanTaiuedl UMHUTAIMOHHBIX
Mojenel, pa3paboTaHHBIX Tpynmoi moj pykoBoactBoM JDK.d. doppectepa
(MaccauyceTckuii TEXHOJOTHYECKHH WHCTUTYT, JlapMyTCKuH KOJUIEIXK), a
Tak)ke pa3paboTKOW Ha WX OCHOBE COOCTBEHHBIX MOjeNei 3anuMaroTcs B MI'Y,
MI'MMO, HUNCU, MU®DU, Unrctutyte kubepuetuku uMm. B.M. I'mymkosa AH
Ykpauael u Japyrux opraHmzanusax. B 1992 r. wa 6aze HUMCHU Obin
opranuzoBaH MuctutyTt cucremuoro ananuza PAH (MCA PAH), a B mapre
1996 r. B MockBe ObLn1 yupexiacH MexXIyHapOIHBIH KOMHTET 1O OOIUM
CHUCTEMaM.

Cpenu coBpeMEHHBIX paboT B 00JacTH CHUCTEMHOM JUHAMHKHA U
UMUTAIMOHHOTO MOJICTUPOBAHUS MOXKHO OTMETHTh pPalOThl 3apyOEKHBIX WU
OTEUECTBEHHBIX YyuYeHbIX, Takux Kak [Jx.®. Doppecrep, [Hdx. Crepman,
H.JI. Kaypman, M.P. T'ynman, H. PoGeptc, lonemna u Jlennuc Menoyssl,
M. Mecaposuu, E. Ilectens, T.K. A6nens-Xamua, J[.D. Aanepcen, P.A. Kiapk,
A. ©®opa, O.H. Kum, Ix.JI. Mopekpodrt, II.M. Mumnunar, XK.I1. Puuapacon,
E.b. PobGeprc, X. Camn, ILM. Cemx, K. Banr, E.®. ®onpmreiHX0mM,
P. 3apaza, H.H. Momucee, T. Heitmop, A.I'. I'panbepr, B.C. J[lanmasn,
H.B. Yenypusix, A.JI. Hoocenos, B.M. Hynopun, B.I'. Coxkonos,
B.A. Cmupnos, P.B. Urynun, JI.M. XomskoB u I1.M. XomsikoB, A. PbIKEHKOB,
U JIpyrux aBTOpoB (Hambosee MONHBIA OuOIMOrpaduyecKuidi CIMCcOK padoT Mo

%! Mowmcees H.H. Anroputmsl passutus. — M.: Hayka, 1987. — 303 c.

% HOynopun B.U., AnekceeB FO.H. Cucremnsiii ananu3 s3xoHomuku Ha OBM. — M.: dunaHce u
cratuctuka, 1986. — C. 17.
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CUCTEMHOM JMHAMUKE W HHPOPMALMOHHO-CUCTEMHOMY aHajlu3y, HayuHas C
1967 r. o HacTosimee BpeMst conepkuT Goiee 3000 paGot™>).

[Tomumo 3TOro HEOOXOAMMO OTMETUTh PAOOTHI TAaKUX 3apyOEKHBIX H
OTE€YECTBEHHBIX YYEHbIX B 00JacTH "YyCTOWYMBOTO pa3BUTHS", SKOHOMHUKHU
MIPUPOAOIIONB30BAHUS M OXpaHbl OKpYyXaroued cpenpl, kak A. Mapkanaus,
H. Tlupc, Jx. Hukcon, T. Turen6epr, T.C. XauatypoB, C.H. boOsuies,
AL bo6pos, K.B. [lanenos, A.A. I'ony6, E.b. Ctpykosa, H.Il. Tuxomupos,
M.A. Jlememes u apyrue.

Kpome Toro, mjisi mpakTUYECKOro MPUMEHEHHUS CUCTEMHO-IUHAMHUYECKUX
Mojielell B 00pa30oBaTelIbHOM IMPOIlEcCe HEOOXOAUMO OTMETUTh PabOThI MO
UTPOBOMY UMHUTAIIMOHHOMY MOJICJIUPOBAHUIO (JIETTOBBIM UTPaM) TaKHX aBTOPOB,
kak .M. Ceipoexun, A.A. Bepounkuii, JI.H. Banenko, J[.H. Kasrapanse,
M.M. Kpwoxkos, JLHU. KpiokoBa, B.M. Edumos, B.®. Komapos,
B.H. MakapeBuy u npyrue.

Tenepb KpaTKO OCTAaHOBHMCSI Ha COJepKaHUM yyeOHoro nocoous. Ecnu B
nepBoil (mocienHeil) TiiaBe OOCYXKIAIOTCS OCHOBHBIC TIOHSATUSI W ammapar
(BBIBOJIBI) CHCTEMHOM JAMHAMHMKH, TO OCHOBHOW aKIIEHT JelaeTcsi Ha BTOPOil
rjiaBe, B KOTOPOW MPUBOJATCSA M 00CYKIal0TCSI OCHOBHBIE MOJIENIH, CBSI3AHHBIE C
OMKMCAHUEM 3KOJIOTO-DPKOHOMHUYECKHUX MpolreccoB. [Ipuyem, cTenenp CiaoKHOCTH
MoJieJiell HapacTaeT OT MEepPBOro K MocienHeMy mnaparpady riasbl. [lpu sTom,
€CJIM TPOCThIE MOJIEIH, B OCHOBHOM, 3HAKOMST YMTaTelIsl C MPOLETYpOi
MOCTPOCHHSI CUCTEMHO-TMHAMUYECKUX MOJIeNel, To Oojiee CIOXKHBbIE MOAEIU
HOCSIT PUKJIATHOM XapakTep.

XoTs B paboTe paccMaTpuBaeTCs 3HAYUTENbHOE KOJIMYECTBO IMPUMEPOB
CUCTEMHO-TMHAMUYECKUX MOJIeNIel, UX MATEMaTHYECKOE OIHMCAHHME, a TaKKe
HEKOTOpBhI€ WJUTIOCTPAIIMU BBIHECEHBI B TMPUIOKEHHUSA. ITO 0O0YCIOBIIEHO,
IPEX/Ie BCEro, 00EMOM CUCTEMHO-TMHAMUYECKUX MOJIENIEN U TeM, YTO OOBIYHO
BBEJICHWE B OCHOBHOM TEKCT OOJBIIOrO KOJIMYECTBA "TEXHUYECKUX
noJApoOHOCTEH" 3aMETHO CHIDKAeT €ro BOCHpUITHE dHTaTelieM. Bcee
IUTHpYyEMbIe B pab0Te MOJeNU ObUIM MEpPEBEIEHb aBTOPOM C aHTIUHCKOTO Ha
pycckuii sa3pik. Hekoropble W3 HUX OBUIM BHUIOM3MEHEHBI JUIsl ynoOCTBa
BOCHIpUATHS U JajbHeiero ananmusza. KpoMme Toro, MareMarnyeckoe ONMucaHue
BCEX MoOJenei (IUTUPYEMBIX M MOCTPOCHHBIX aBTOPOM) OBLIO €AMHOOOpPa3HO
O0(QOpPMIICHO MO COCTaBISIOIMIUM CTPYKTYPY d3JE€MEHTaM JUIi WX JaJIbHEHUIIEro
aHaiM3a W WCIOJB30BaHMUS B cpelie pa3padOTKM HMMUTAIIMOHHBIX MOJENeH
VENSIM, pycudunmpoBanHoii aBTopoMm. Tem He MeHEe, ITO OMIMCAHNE MOYKHO C
HEOOJBIION MOAu(UKAIMEH HCIOIb30BaTh W B JIPYTUX cpefax pa3paboTKu
CHUCTEMHO-IUHAMHYECKUX HMHUTAIMOHHBIX Mozeieii, Taknx kak STELLA
(Ithink), DYNAMO, POWERSIM, UMUTAK wu npyrux. Kpome Ttoro, mis
aHaJgu3a W COINOCTaBIICHHS B TMPWIOKEHUH MPUBOAUTCS MaTeMaTUYECKOE
OMKMCaHuE MOCTPOCHHON aBTOPOM MOJIENIH UCIIOJIb30BAHUS MPUPOIHBIX PECYPCOB

% Cm. System Dynamics Group 1997, Publications List. System Dynamics Group. Sloan School of
Management. Massachusetts Institute of Technology, Cambridge, http://www.mit.edu/sdg,
http://sysdyn.mit.edu



kak Ha s3pike VENSIM, Tak u B crangapTHON (popMe Ha A3bIKE OOBIKHOBEHHBIX
g depeHuranbHbIX YpaBHEHUH.

B koHniie yuyeOHOro mocoOus UMeeTcsl TJIOCCapui, colepKaluii OCHOBHYIO
TEPMHUHOJIOTHIO, U IPEAMETHBIN yKa3aTeb.

ABTOpOM OBUTM yuTEHBl 3apyOexHble ydeOHble MOCOOMS W KHUTH IO
CHUCTEMHOM JUHAMUKE:

1) Forrester Jay W. Industrial Dynamics. — The MIT Press, Cambridge, MA,
1961. (B pyc. nep. OcHoBbl kubepHetuku npennpusitusi. — M.: Ilporpecc,
1971.)

2) Forrester Jay W. Principles of System. — The MIT Press, Cambridge, MA,
1968.

3) Forrester Jay W. Urban Dynamics. — Productivity Press, Portland, OR, 1969.
(B pyc. niep. Jlunamuka pazsutus ropojaa. — M.: Ilporpecc, 1974.)

4) Forrester Jay W. World Dynamics. 2d Ed. — The MIT Press, Cambridge, MA,
1973. (B pyc. nep. MupoBas auaamuka. — M.: Hayka, 1978.)

5) Richardson G.P., Pugh A.L. Introduction to System Dynamics Modeling with
DYNAMO. — The MIT Press, Cambridge, MA, 1981.

5) Wolstenholme Eric F. System Enquiry, A System Dynamic Approach. — John
Wiley & Sons, New York 1990.

6) Senge M.P. The Fifth Discipline — Doubleday, New York, 1990.

7) Meadows Donella H., Meadows Dennis L., Randers Jorgen and Behrens, IlI
William W. The Limits to Growth. — Universe Books, New York, 1972. (B pyc.
nep. [Ipenensr pocta. — M.: U3a-Bo Mock. yH-Ta, 1991.)

8) Meadows Donella H., Meadows Dennis L., Randers Jorgen Beyond the
Limits. — Chelsea Green Publishing Company, Post Mills Vermont, 1992. (8
pyc. iep. 3a mpeaenamu pocta. — M.: [Iporpecc; I[lanres, 1992.)

9) Meadows Dennis L. et al. Dynamics of Growth in a Finite World. — The MIT
Press, Cambridge, MA, 1974.

10) Morecroft John D. W., Sterman John D., Modeling for Learning
Organizations. — Productivity Press, Portland, OR, 1994,

11) Kauffman D.L. Systems 1. An Introduction to Systems Thinking. —
Minneapolis, MN, S.A. Carlton Publishers, 1980

12) Goodman M.R. Study Notes in System Dynamics. — Portland, Oregon:
Productivity Press, 1974.

13) Nansy R. et al Introduction to Computer Simulation: A System Dynamics
Approach. — Portland, Oregon: Productivity Press, 1983.

14) Miller Jr. Living in the Environment. 9th Ed. — Wadsworth Publishing
Company, Belmont CA ,1996.

15) Peterson D. Simulations for Miller's Living in the Environment. 9th Ed. —
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I'nasa 1

SA3BIK CHCTEMHOM JUHAMUKH

§1.1 KoHuenuusi CHCTEMHOM JUHAMUKU

Knaccuguxayus cucmem

N3yuasi skOHOMHUYECKHE, PKOJOTUUECKHUE, COLHMAIbHBIC U JAPYTUE CIIOKHBIC
(MOHSITHE CIIOKHOM CHUCTEMBI Oy/eT OOBSCHEHO J1ajiee) CUCTEMbl, MHOTHE
UCCJIEJIOBATEIM TBITAINCH OMKUCHIBATH WX MPU IOMOIIM Habopa TOBOJIBHO
MPOCTBIX MAaTEMAaTHYECKUX MOJICNICH, KOTOpbhIE CTPOWIUCH MJIS OJHOTO WU
HECKOJIBKMX JJIEMEHTOB CHCTEMBI, KaK IIPaBUJIO0, IPH (PUKCUPOBAHHBIX BHEITHUX
napamerpax. Takum oOpa3oM, 3ajJaud, CBSI3aHHBIE C HM3YYCHUEM CJIOKHBIX
CHUCTEM, CBOJAWINCH MyTeM PEIYKIIMU K HAOOPYy OTHOCHUTEIBHO MPOCTHIX 3aj1ad,
peraeMbpIX KJIACCUUYECKUMU MaTeMaTHUdeCKuMu Metonamu. [lpumepom stomy
MO>KET CITyXuTb "DKoHOMHUKC"™, mpencrasisomuii co6oil "Mo3anuHbIil" HaGOp
IOPOCTBIX MOJENEH, OMHUCHIBAIOIIUX OTAEIbHBIE 3JIEMEHTHl AKOHOMHYECKOU
cucteMbl. KoHeyHO, BO MHOTOM TakoO#l IMOAXOJ OINpaBIaH ¢ 00pa30BaTEIbHOM
TOYKH 3PEHHUS, HO M3-3a IIUPOKOrO CHEKTpa MOJENeH JOBOJBLHO YacTO HCUE3aeT
U3 TOJI 3pEHUsl IEJOCTHOCTh M3y4aeMoil OOJBIION CHUCTEMBI U CBSI3aHHOE C
ATUM TIOBEJICHUE CUCTEMBI, KaK I1eJI0T0.

Yacto noBe/ieHrEe CIIOKHBIX CUCTEM OTIMYAETCS OT CYMMApHOTO MOBEJCHUS
€€ DIIEMEHTOB, TIOCKOJIbKY OHM 'MpUHAJJIEKAaT K KIacCy CHCTEM C
MHOTOKOHTYPHBIMH (IyOTHPYIOLMME) HETHHEHHBIME OOpaTHBIMU CBs3siME'. >
Oco0eHHO  OTYETAMBO OTO TMPOCIEKMUBAECTCI HAa TPUMEpPE  DKOJIOro-
HSKOHOMHYECKHX CHCTEM, B KOTOPBIX TEPEIICTAIOTCS MEXIy Co00ill Kak
OTHOILIEHHUSI YEJIOBEKa K MPHUPOJIE M €€ pecypcaMm, TaK U B3aMMOOTHOUIEHUS
MEXK]y JIFOAbMHU.

Kpome TOro, ecnm B HpPOCTBIX CHUCTEMAX CYIIECTBYET €IMHCTBEHHAs
MPUYMHHO-CIIEICTBEHHAsI CBA3b MEXIY DJJIEMEHTAaMHU IIPOCTOM CHUCTEMBI,
JIOKaJIM30BaHHasl B MPOCTPAHCTBE U BO BPEMEHH, TO "B CIIOKHBIX TUHAMUYECKUX
CUCTEMaX, MPUYMHBI YaCTO OTJEJIEHBI OT CJIEJICTBUI, KaK B MPOCTPAHCTBE, TaK U

BO BpeMeHH"®, [OCKOIBKY DJIGMEHTBI CIOXKHOI CHCTEMbI CBSI3aHBI OOIBIINM

3 Maxxkonen K. P., bpro C.JI. Oxonomukc. B 2-x t1.: Ilep. ¢ anrn. 11-ro uzn. T.1-2 — M., U3n-Bo
"Pecybnuka”, 1995. — 800 c.

% Forrester Jay W. Conterintuitive behavior of social systems. — http://www.sysdyn.mit.edu/
roadmaps/rm1/D-4468, 1995. — P. 2.

% Tam xe. — P. 10.
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