II. B. Typuun .
HEPCIIEKTUBbBI MATEMATHUYECKOHU HCTOPUU
Cyll_[eCTByeT JIA KAYE€CTBCHHOC Pa3jinaue MEKAyY HCTOpH‘IeCKOﬁ Hu

€CTECTBCHHBIMHU HayKaMI/I?

W MbIcnuTenu Npouuioro, 1 COBpeMeHHbIe (Gr10co(pbl MHOTO CIIOPUIIH O TOM,
MOJKET JI UCTOPHSI OBITh TAKOH K€ HayKoOM, Kak ¢pu3uka mim ouonorus. Uctopus,
KOHEYHO, COCTOSJIaCh KaK ONMcaTeIbHas HayKa, U ICTOYHUKOBEIEHUE — HE MEHEE
TPYJHBIA U TEXHUYECKUI MPEMET, YEM, CKakeM, MaTepuanoBenaeHue. Ho pusuka n
IpyTHe eCTECTBEHHbIE HAYKH COBEPILMIM IIEPEXO] OT ONUCATENBHOM K TEOPETUYECKOM,
«OOBSCHATETHHOIY HayKe. B 1eBATHaAIIaTOM Beke, Ha BOJHE BIICYATIISIONINX YCIIEXOB
€CTECTBEHHBIX HAayK, MHOTHE JyMaJli, YTO BCKOPE HACTYIIUT Yepe] U UucTopuu. JIes
Tosncron, HanpuMep, NOCBATUI 3TOMY BOIIPOCY BTOPYIO YacTh dnuiiora « BoiHsl 1
Mupay. Ho storo He npousouuto. Kcraru, 1pyrum oO11ecTBEHHBIM/TYMaHUTApPHBIM
JUCLUIIIMHAM — SKOHOMHUKE, COLIMOJIOTUH, aHTPOITOJIOT MY, JINHTBUCTHKE — YIAJIOCh
Ipeo10yIeTh Oapbep, a HCTOPUH — HET.

BonpmHcTBO (hrocodoB NpUILLIM K 3aKIIIOYEHHIO, YTO MEXLy UCTOPHEH U
€CTECTBEHHBIMHU HayKaMU €CTh KaUeCTBEHHAs pa3HUILla, IOTOMY YTO HCTOPUUYECKUE
MPOLIECCHI CIMIIIKOM CIIOXKHBI, a U 10 CYTH CBOEH OTIMYAIOTCS OT (PU3HMUECKUX U
OMOJIOTHYECKUX TpolieccoB. Tak qyMan ofuH U3 BIUSATEIbHEHITNX (GHI0OCO(POB
nBanuatoro Beka Kapxa [Honmep. U, noxxanyi, G0JbIINHCTBO COBPEMEHHBIX
UccIeI0BaTeNe, a 32 HUIMHU U YNTAI0MIast/ TyMaromast Iy Onka, IpuaepKUBaroTCs
CXO/IHOM TOUKM 3peHus. Kak npumep, mpuBeaeM LUTATy U3 HeJJaBHEH KHUTH «BbiOupas
cBOIO ucTtopuio: “Pa3Buinkn” Ha myTu Poccun», rie aBTopbl MUILIYT: «ACTOPUS HE UMEET
OOBEKTHUBHBIX 3aKOHOB, KPOME T€X, KOTOPbIE MPUIYMBIBAIOT MUIIYIIHE.

Tem He MeHee, aBTOPBI UCTOPUIECKUX KHUT (BKJItOUas «BeiOupas cBoro
UCTOpHUIO»!) BCEera Kak-T0 OOBSCHSIOT JJOTHKY COOBITHI, KOTOPbIE OHH OMUCHIBAIOT.
HukTo HEe orpaHMUYMBacTCs CyXHM U3JIOKEHHEM (aKTOB; KaKas-TO TEOpHs Ipoliecca,
MyCTh SIBHO He BepOanu3yemasi, oOuTaer B 33BOpKax co3HaHus aBropa. Ho mo-
HACTOSIIIEMY YTO-TO OOBSICHUTH HEBO3MOKHO 0€3 OOIIMX 3aKOHOB (B IIUPOKOM CMBICIIC
3TOTO CIIOBA), — B 3TOM (PMUIIO0CO(DBI €HHBI.

Ecnu 00beKTUBHBIX 3aKOHOB HET, TO YCIEX HCTOPUUECKOTO Tpya ONpeaesseTcs
B OOJIBLIEH CTENEHN JINTEPAaTYPHBIM TATaHTOM aBTOPA, YEM €r0 aHATUTUYECKUMU
cniocoOHOCTsIMH. Wi ero HayyHBIM aBTOPUTETOM — Y aKaJEeMHUKa, CKaKeM, TOJHDKHO
nojyyarbes 6osee yOeAUTeNNbHO, YeM Y KaHAMaTa HCTOPUUYECKUX HayK. Mnun
COOTBETCTBHEM BBIBOJOB C UAECOJIOIMUYECKUMH YCTAHOBKAMM, Ha TaHHBII MOMEHT
MIPEBATTUPYIOIUMH B 00ITIeCTBE — MapkcucTckumu B CoBetckoil Poccun, mubepanbHbIMU
B HbIHEIHEH. COOCTBEHHO, TaK U MPOUCXOIHUT B TPAAULIMOHHON HCTOPUYECKON HAyKe.
HeynuBurenpHO, 4TO B OCIEIHNE ACCATUIICTHS YaCTO IPUXOAUTCS CIIBIIIATE O KPU3KCE
UCTOpUYECKON HayKH, Kak B Poccun, Tak u 3a pyoexoM.

SIpkoe CBUIETENbCTBO KPU3HUCA POCCUHCKOM NCTOPUM — KaTaCTpO(PUUECKHA ycrex
“HoBoii xpoHosiorun” @OMEHKO 1 €ro nocjie10BaTeseil, KOTOPbId OKa3aJICs MOJHOM
HEOXHUJIAHHOCTBIO JUIs MPO(ECCHOHABHBIX UCTOPUKOB. OKa3aja0Cch, YTO YATAIOIIAsS



myOnuKa, B CBOCH Macce, MPEANnowia MOUTH (XOTs Obl U BpEMEHHO) 33 OYEBUAHBIMU (1S
J1000T0 MajI0-MaJIbCKU CBEYIIETO B HICTOPUH YesIoBeKa) pabcudukaTropamu, 4em 3a
UCTOpUKaMU-TIPO(hecCHOHATIaMHU.

[IpeTeH3uto K TPaAULIMOHHON UCTOPUU MOXKHO COPMYIHPOBaTh Tak. I e ToT
IIPOLIECC, C MOMOLIBI0 KOTOPOTO OJHU T'MIIOTE3bI OTBEPratoTCs B MOJIB3Y APYyTux? Eciaun
HCTOPUKHU OTKA3bIBAIOTCS y4aCTBOBATH B 3TOM IIPOLIECCE, TO CTOUT JIU Y IUBIIATHCS, YTO
HalIyTCs Kenaromue n3BHe?

[TpommocTpupyem 3Ty ipodiemy Ha npumepe Pumckoit ucropuu. Onun
HCMGLIKI/II\/'I HUCTOPUK HCAABHO NPHUBCII CIIMCOK PA3JIMYHBIX THIIOTE3, KOTOPBLIC 06'L$ICH$IIOT,
noueMy Pumckas umnepus nana. B cnucke 210 runores, Uy BceX €CTh CBOU 3aIIUTHUKH.
DTO II0X0, HO XYXK€E TO, YTO CIIUCOK HE YMEHBIIAETCSI CO BPEMEHEM, a TOJIBKO PACTeT.
OT0 Kak eciu Obl HA YpoKax (PU3MKU HAM YUYHUTEIb PACCKa3bIBaJ HE TOJIBKO O
MOJICKYJISIPHOM T€OpHUH TEIUIa, HO U O TeOpUH (IIOTHCTOHA, a 3aT€M 3aKIJII0Ual, YTO U Y
TOH, ¥ IPyTON TEOPUHU €CTh CBOW MTPOIIOHEHTHI (a e1le XyKe ObLII0 ObI, €CIIi ObI MBI
CKJIOHSUIUCH K TOHM TEOpUH, KOTOpas omnucaHa B 0ojee [BETaCThIX TEPMHUHAX). Bech xo7
HayKH, 1o Tomy xe Kapiny [lomnmepy, 3akioyaeTcst B TOM, YTO KaKUE-TO TEOPUH
OTBCPTraroTCs, a APYTHUC NOATBCPIKIAAOTCH. DTOro He MMPOUCXOOUT B UCTOPUH, a CCIIN U
MIPOUCXOUT, TO IO COOOPAKEHUSIM MOJbI, UJIM OJTUTHYECKON KOPPEKTHOCTH, KOT1a
HEKOe OOBSICHEHHE OTBEPraeTcsl, IOTOMY YTO OHO HE COOTBETCTBYET UICOJIOTHUECKUM
yCTaHOBKaM 00IIeCTBa, WJIH BIUSATEILHOTO CETMEHTA €TO0.

Ha camom nene, kOHEUHO, HE TaK BCE IUI0XO0, U B ICTOPUYECKOM HayKe
MMPOUCXOAUT CBOM TEKTOHUYECKUU CABUT (I/IMCHHO IMO3TOMY, KOI'’ia Mbl TOBOPHJIN O
KpU3HCE, peUb IUIa 0 KPUHUCE MpaouyuoHHO UICTOPUIECKON HayKH). bbuia Benb
¢bpaniry3ckas mKkoixa AHHAJIOB, BOBMOXKHO HanboJiee BIUATEIbHOE HCTOPUUYECKOE
TeueHue mpouuioro Beka. Korga 3To TeueHne BhIIOXIIOCH, 3cTadeTa nepemnuia K «HOBOW»
HKOHOMUYECKOM UCTOPUU — HAIIPABICHUIO, KOTOPOE MOTOM OPOPMHUIIOCH KaK
KKIIMOMETPUS. DTO TeueHue JaXKE MOXKET ITOXBACTAThHCA CBOMMU HOOEJIEBCKUMU
JmaypeaTami.

[TpuBeaeM UL OAUH MPUMEP peabHBIX TOCTIKEHUHN KiarnoMeTpun. o
CepeIMHBI MPOIIIOTO BEKA CPEIN YUSHBIX-00IIECTBOBEIOB IAPHUIIO MHEHHE, YTO
SKOHOMUYECKHE CUCTEMbI, OCHOBAHHBIE Ha TPY/JIEe paOoB, B IPUHIIUIIE MEHEE
3¢ (HeKTHBHBI, YeM CUCTEMbI, OCHOBaHHBIE Ha CBOOOIHOM Tpye. OMHAKO KOTaa
HKOHOMUYECKUE UCTOPHUKH, CPEAH KOTOPBIX ObLT U Oy IyIInii HOOEIEeBCKuUil laypeat
PobGept ®orenb, mpoaHanIu3upoBaiy OOJIBIION MacCUB AaHHBIX, uMetomuxcs st CLIA,
OHU OOHAPYKUIIH, YTO PaObl MPOU3BOIUIN CYIIECTBEHHO OOJBIIIE MPOIYKIIUH 32
€IMHHULlY BPEMEHHU, 4YeM CBOOOAHbBIE ()epMepBl. DTOT PE3yJIbTAT BhI3BAI OypIO MIPOTECTA,
KaK Cpei UCTOPUKOB, TaK U CPEAM LIUPOKOUN cpeibl UHTEIJIEKTyanoB. OH MOTHOCTHIO
MIPOTUBOPEUMIT UIEOJIOTMUYECKUM YCTaHOBKaM, KaK JIMOEpaoB, Tak U MapKCUCTOB, — TYT
MIpaBbI€ U JIeBbIe ObLTN eANHBI. Pe3ynpTaTsl Dorens u Apyrux ObUIA IPOBEPEHBI U
nepenpoBepeHsl. Eie 60bInmii MacCUB TaHHBIX OBLT MIPHUBIICYEH, METO/IBI aHATTN3a OBLTH
YCOBEPIICHCTBOBAHBI. A OOIIHI BBIBOJ OCTAJICS TEM K€. Y COBEPIIICHCTBOBAHHbBIC
MOJICJIM U JAHHBIE MTOKA3aJIi, YTO B KOJTMYECTBEHHOM BBIPAXKEHUHU MTPEUMYIIIECTBO



pabckoro Tpyaa Haja cBOOOIHBIM Ha aMEPUKAHCKUX IIAHTAIMIX ObUTO Jaske BBILIE, YEM
OBLIO OLICHEHO NEepBOHAYANBHO. M 3TOT BBIBO/ OBLT IIMPOKO NMPHU3HAH HAYyYHBIM
coobmiectBoM. [Tomyuaercs, 4To X034HCTBEHHAs! CCTEMa, ITOJTHOCTHIO HEITpHeMIIeMast 1o
MOPJIBHBIM COOOpaKEHUSM, TEM HE MEHEE, MOXKET ObITh Oosiee 3P PeKTUBHOM
HKOHOMHYECKH.

YeM 3T0T pumMep 3HaMeHateseH? TeM, 4To ObUIM BBIIBUHYTHI aTbTEPHATUBHBIC
TUIIOTE3BI, TPOBE/ICHA OOIIbIIIast IMITUPUYECKas U TeopeTndeckas pabora, U Ha
OCHOBAHHUU €€ OJIHA U3 TUMNOTe3 Obljla OTBEPrHYTAa B MOJNB3Y Apyroil. Y 3To HecMoTps Ha
TO, YTO BCEM YYaCTHHKAM IPOTHBOCTOSHNS, BKIIIOYAsi CTOPOHHHKOB TUIIOTE3BI OOJIBIICH
3¢ PEeKTUBHOCTH pabCKOro Tpya, OUYeHb HE XOTEJIOCh B 3Ty I'MIIOTE3Y BEPUTH
(KyKITyKCKJIaHOBLIEB CPEI HUX HE ObLI0). 3HAUUT, TOT MPOIIECC, B PE3YJIHTATE KOTOPOTO
OJTHH THITOTE3bl OTBEPralOTCs B MOJIBb3Y IPYTUX, — TO €CTh, HOMPOCTY TOBOPS, HAYYHBII
METOJl — BO3MOKEH U B HCTOPUYECKUX MPHIIOKCHUSX.

IToHATHO, YTO MO-HACTOSAIIEMY «yIEPTOT0» MPOTUBHUKA HAYyYHON UCTOPHH
BBIILICH3JI0KEHHBIN TIpUMEp HU B 4eM He yoeauT. JIro00ii KOHIIEHCYC, JOCTUTHY THII
IPYNION «HEMOJIOBIX O€NbIX MY>KUYHMH CPEAHEr0 KIaccay, KOHEUHO )K€, IPOCTO
pe3yabpTaT UX COLMAIbHON 3aIIpOrpaMUPOBAHHOCTH. Vu BBINIOJIHEHN UMY 3aKa3a
npaBsie BepXymku. Eciniu o0beKTUBHOTO 3HaHUS HET, TO M HayKa, B OOBIYHOM
IIOHMMAaHHUH, HEBO3MOKHA. KcTaTh, MOCTMOAEpHU3M B I'YMaHUTapHbBIX JUCIUILINHAX — HE
€IMHCTBEHHOE COBPEMEHHOE AaHTUHAYYHOE JBM)KEHHUE. Y OHOJIOroB B AMEpUKE,
HaIpHUMep, €CTh CBOSI HEME3UAa — CTOpoHHUKU T.H. «Hayku o CorBopenun Mupay,
y4€HUs1, KOTOPOE OTBEPraeT, B YaCTHOCTH, TEOPUIO IBOJIOLMH (12 U OOJIBIIYIO YaCTh
TEOJIOTHN).

O,Z[HaKO OOJIBIIMHCTBO CKENTUKOB HE MMPpUHAAJICIKAT K KJIACCY J'IIOI[GfI,
OTpHULAIOIIUX 00BEKTUBHOC 3HAHHUE — C KEM AUCKYCCHA B IPUHOMUIIC HC BO3MOXKHA. Korz[a
MCHA CIIPpAIMBAKOT 3HAKOMBIC, YEM 1 3dHUMAKOCh, U 1 OTBCYAKO, UTO MaTeMaTHYECKOM
HCTOpI/Ieﬁ, MPAKTUYCCKU BCCTAA CIICAYIOT ABC PCAKINH, KOTOPLIC, KAK MHC KaXKCTCA, U
BBISABIIIFOT CYTH BOIIPOCA.

IlepBas peakuus — a rae TyT OpeAMET TEOPETUUYECKOr0 3HAHUSA, T.€. YTO MOXKHO
MozenupoBaTh? U1 nelcTBUTENBbHO, €clu UCTOpUs — HE OoJiee ueM coOpaHHe KaKUX-TO
(akTOB, TO OCHOBHbIE BOIPOCHI Oy1yT THMA «a ObL10 U JlenoBoe mobouie?» uim «a
ymepTBui i Puyapn I'mocrepekuil cBonx miueMsHHUKOB B Tayape?», «c keM cnana
AnHa ABctpuiickasa?». Ho ectb Beqb 1 Apyrue Bonpochl. Tak nodemy ke najga Pumckas
umnepus? A eme Jrydiie, Kakue o0IIre MPUIUHBI U 3aKOHOMEPHOCTH OOBSCHSIOT Kpax
OO0JIBLINX arpapHbIX rocy1apcTB (00BsICHEHHE Kiacca COOBITHIA, a HEe €IMHUYHOTO
daxkra).

Bropas peakuns — kak MOKHO BBIABUTaTh TEOPUH, 1A U €IIE NBITATHCS
OIIUCHIBATh 3T TEOPUHU MATEMATUYECKUM SI3BIKOM, KOT/Ia OYEBHIHO, YTO UCTOPHS
Xa0THYHA U TIOJTHA CITy9aifHOCTEH, YTO B HEH MPUCYTCTBYET TUTAHTCKUH CyOBEKTHBHBIHI
(baxTop, BeJlb HUKTO HE OTMEHsI1 CBOOOy BosU. B 0011eM, uctopust — 3T0 «Karia»
coObITHH, 6€3 0COOBIX MPUUMH U 3aKOHOMepHOcTel. Bee 3To Tak, xon ucropuu —



IpoIlecC Ype3BbIYAHO CIIOXKHBIN 1 MHOTO(aKkTOpHBIN. JItoa1, 6€3 coMHEeHus1, 006a1al0T
cB00O/101 BOJIH, ¥ ITOBEJICHNE OT/ICIIBLHO B3STOTO YEJIOBEKA B IPHUHIIUIIC HEMPEACKA3yeMO.
Ho u3 sToro He cienyert, 4To nmoBeAeHue OOBIINX JTIOACKHX MacC MOTHOCTHIO
HeTIpeJICKa3yeMo.

Korna Mbl tymaem 00 ycrnexax (pU3N4ecKUX HayK, HaM B IIEPBYIO oUepeb
NPUXOJAT HA YM HbIOTOHOBCKAsl MEXaHUKa U OOBSICHEHUE JIBUKEHUS TUIaHET. SICHO, 4TO B
UCTOPUU HUYETOo MoA00HOro HeT U He OyneT. Ho, BpodeM, U B €CTECTBEHHBIX HayKax
TaKue IPUMEPHI UACAIBHO-IIPEACKA3yEeMON JUHAMUKY Ype3BbIYaliHO peaku. boiee
npoaykTuBHa MeTadopa u3 ouosnoruu. [IpeacraBpTe cebe peaabHBIH JIeC — XOIMBI U
HU3HHBI, PYyUYbH U JIy>KH, MHOYKECTBO PaCTEHUI pa3HOro BUJA U pa3Mepa, OT MXOB 10
IyOOB, HX €T pa3HOOOpa3HbIe HACEKOMBIE, TE€X €T NTHLBL. BOKkpyr GeraroT Mblu 1
3alIIbl, pacCTyT IpUOBI U IJIECEHb, MOI3aI0T YepBU. B obmem, nonunas kama. U, Tem He
MEHee, Ha ONpEIEICHHOM YPOBHE, 3TO OMOJIOrMUYECKOE COOOILIECTBO MPENCKA3yEMO.
Hanpumep, nuctBeHHUYHbIE Jieca B ropax llIBelinapun kaxasie 8-9 €T KeNTeroT U
«JIBICEIOT» — TEPSIOT BCE UI'OJIKH, K HEYIOBOJICTBUIO TypUCTOB. OKa3bpIBAETCA, HA DTUX
TOPHBIX CKJIOHAX XHUBYT ONPEJECICHHBIE I'yCEHHULIbI, YUCIEHHOCTh KOTOPBIX JOCTUTAET
nuKa kaxasle 8,5 yer. Ha nuke HacekoMble MOKUPAIOT BCE UTOJIKH IEPEBBEB, 4 3aTEM, B
TedeHue 3-4 set ux uncieHHocts nagaet B 100 000 pa3! Ilocne uero HaunHaeTcs
MOMYJISIMUOHHBIA MOIbEM M HOBBIN UK. [[pakTHUecKu KaXkablid IECHOW MacCUB MUPA,
0COOEHHO B CEBEPHBIX LIIMPOTAX, UMEET CBOUX OKYKOB-BPEAUTENIEHY, CPEeAH KOTOPHIX
HaOJII0AAI0TCS IEPUOJMUECKUE BCIIBIIIKU PA3MHOKEHHSL.

B M010 OBITHOCTB KOJIOTOM, Sl U3y4all OJIHY TaKyl0 3KOCUCTEMY B FOJKHBIX
aMEPUKAHCKUX MTaTax. MBI MOCTaBUIIM SKCIIEPUMEHT, IS TOTO, YTOOBI IPOBEPUTH
TUIIOTE3Yy, B COOTBETCTBUM C KOTOPOW MOMYJISLIMOHHBIE UKJIIBI )KyKa-Kopoeaa
BBI3BIBAJIMCH €0 B3aUMOJEHCTBUEM C XUIIIHUKAMU. DKCIIEPUMEHT 1IeJI IIATh JeT. B
NEPBBIN TOJ s )KaqHO Opocalicsl Ha KaXK/10€ HOBOE JIAaHHOE, HO BCE OHU BBITJIAJICIIN TaK
Xa0TUYHO, UTO S OTYASAJICS YBHUJIETh KaKyl0-HUOYIb 3aKOHOMEPHOCTh, U CTaJl MPOCTO
CKJIQJ[bIBaTh JTAHHBIC B MANKU. JKCIICPUMEHT 3aKOHUYMIICS, U TPUIILIA IOpa TOCMOTPETh
Ha JIaHHbIe Kak 1enoe. KakoBo e Obu1o MOe yIuBIeHHE, KOT1a TpeKpacHas
3aKOHOMEPHOCTH OyKBaJIbHO BBIIPBITHYJIA C 9KPaHa KOMIIBIOTEPA, HA KOTOPOM BCE
JaHHbIE OBUTH MpeICTaBICHBI B 00IIeM BHUE. Pe3ynbTarhl ObLUTH TaK XOPOIIH, YTO HAIy
CTaThIO MPUHSIN B CAMbI IPECTIKHBIN HAYyYHBIN KypHalI B AMepHuke (a MOXKET U B
mupe), «Hayka» (4 ga, TUIOTE3a UKIOB XUITHUKU->KEPTBBI OJIECTSIIE MOATBEPANIIACE).

Kazanock Obl, kakue MOTYT OBITH 3aKOHOMEPHOCTH B Kaitie mpuposi? Ctos B
peaIbHOM JIECY U BUS BCIO €T0 CIIOKHOCTh 1 MHOTOOOpa3ue, eCTECTBEHHO
MIPEIOJIOKUTD, YTO KOJICOaHHs YUCICHHOCTH Pa3HbIX OPraHU3MOB OyayT Upe3BbIUaifHO
XaO0TUYHBIMH, CiiydailHbIMH. W 117151 O0IBITMHCTBA TOMYJIALMA TaK OHO U ecTh. Ho ecTh
ONpeIeJICHHBIEC KJIACCHI MOMYJIALINM, TAKHE KaK JIECHbIE HACEKOMBIE, IEMMHUHIU U
TIOJICBKU B TYHJPE, U 3aMIIbI U JIOCH B Talre, y KOTOPBIX YHCICHHOCTh KOJIeOIeTCs
LUKJIMYHO. M 3TH UKL BEI3BIBAIOTCS OJHUM U TEM K€ OOIIUM 3KOJIOTHYECKUM
MexaHu3MoM. [Ipuyem Bcero aumb ABaALATh JIET Ha3ad, SKOJIOTH CEPhE3HO
paccmatpuBaiy 0oiee AH0KUHBI OOIIUX TUTIOTE3, 00BACHAIOMUX HUKIBL. Ho 3a
MOCJIEIHUE JIBA IECATUIIETHS, B PE3YJIbTaTE MATEMATUUECKOTO MOJICTUPOBAHMS TUIIOTES,



IMMOJICBBIX SKCIICPUMCHTOB, U CUHTC3a TeOpI/Iﬁ C JaHHBIMH, GOHBIHI/IHCTBO
aTbTEPHATUBHBIX OOBICHEHH ObUTM OTBEPTHYTHI. [Iporpecc B 3T0i 06macTu ObLT
HAaCTOJBbKO 3Ha‘-IHTeJ’IbHBIﬁ, 49TO B HOHyHHHHOHHOﬁ OKOJIOTUH MPOCTO CTAJI0O HCUHTCPCCHO
MPOJIOJKATh padOTaTh.

YenoBeueckue 001ECTBA CII0XKHBI, HO HE OYEBHIHO, YTO OHU Ha MOPSAIKU
CIIOKHEE, YeM IieJIble dKocucTeMbl. KoHedHo, y mrofeit ects cBoO0aa Bon. Ho 310 He
3HAYUT, YTO MOBEJICHUE JIIO/ICH TpyHEe MpeacKa3aTh, YeM MOBEIEHUE KaKOro-HHOY b
KyKa C «ABYMS U3BUJIMHAMUW)» B MO3T'Y. 3HTOMOHOFI/I, KOTOPLIC TOCBATHUIIN MHOTHUC
TBHICSIYM YacOB HAOJIOICHUIO 32 HACEKOMBIMHU, OTMEYAIOT UX HempeacKazyeMocTb. OHI
ce0st BeyT, Kak OyITO Y HUX B MO3raxX BCTPOEH I'€HepaTop cilydyaiHbIX uncen. Jlroau
TOKE MOTYT BECTHU ce0sl MO-pa3HOMY B OJHON U TOM )K€ CUTYyalluu, HO OOBIYHO Y HAaC €CTh
IIOHUMAaHUE, 4YEM O6yCJIOBJIeH TOT WJIX UHOU BLI60p. C03z[aeTc;1 BIICYATJIICHUC, YTO JIOJU
0oJee npeacKka3zyembl, 4eM HaceKoMbIe!

B xoHEUYHOM HTOTE, BHIKPUCTAJUTM30BBIBAIOTCS JIU OOIIME 3aKOHOMEPHOCTH Ha
MaKpOypOBHE U3 Xa0Ca HA MUKPOYPOBHE — BOPOC IMIUPUUECKUHN JJIsI KAXKIOU
KOHKPETHOM CUCTEMBI. BO3M0XXHO, UTO AEHCTBUTEIBHO, B AKOCUCTEMAX
BbIKpI/ICTaJIHI/BOBBIBaIOTCSI, a B YCJIIOBCUCCKUX O6IJ.I€CTB3_X — HECT. A MOXET na?
[TpoBepuTH 3TO MOKHO JIUIIIH Ye€PE3 CEPHE3HYIO MOMBITKY TAKHE 3aKOHOMEPHOCTH
BBIACINUTH, OITMCATh U O6’b$ICHI/ITB.

51 mymaro, 4TO MePCHEKTHUBBl MATEMAaTHUECKOW UCTOPUU COBCEM HE OE3HAICKHBI,
IIOTOMY YTO HCCIIEIOBaHMs, IPOBEACHHBIE K CETOIHANIHEMY JHIO, YKE BBIIBHIIN
pa3uTENbHbBIE SIMIIMPUUECKHE 3aKOHOMEPHOCTHU B XOJI€ UCTOPUH, a €CIIH TaK, TO BUIAUMO
MBI JOJKHBI UCKaTh OOLIME 3aKOHBI, KOTOPBIMU 3TU 3aKOHOMEPHOCTHU OyayT
o0bsicHAThCS. [IpuBeny MMIIL OAMH IpUMep U3 HauboJsee MPOABUHYTOM, HA TaHHBIN
MOMEHT, 00J1aCTH B MaTeMaTHUYECKOH UCTOPUH — IeMOTpaduueCKU-CTPYKTYPHYIO
TEOPHIO.

B pe3ynbrate nccnenoBaHuii HECKOJIBKUX aBTOPOB (MHOTHE U3 KOTOPBIX MPUIILTH
K 3TOMY BBIBOJy HE3aBUCHUMO APYT OT Apyra) BBIICHWIOCH, YTO JUIUTEIbHBIN
nemorpaduueckuil pocT B arpapHbIX 0OIIeCTBaX HEM30EKHO BBOJIUT UX B KPU3HC.
CobcTBeHHO, 3Ta ujes Obliia BhIcKa3aHa y)xe ManbTycom Oosiee IByX CTOJIETUH Ha3a/l,
HO ManbTyc ObLT HellpaB B OJHOM. B cOOTBETCTBUU C €r0 Teopuel, pOCT HaCeIeHUS
BBIIIIE YPOBHS, HA KOTOPOM HACEJIEHHE MOKET OBITh IPOKOPMIICHO TIPH JAHHOW CTETICHU
pa3BUTHUS arpapHON TEXHOJIOTUH (T.H. KEMKOCTb CPEJIbD»), MPUBOAUI K KPHUIUCY
HaANPSIMY0, TTOCPEACTBOM YKOHOMHUYECKUX (DAKTOPOB: MaaroIeH peanbHON 3apaboTHOMH
IIaThI M TyIIEBOTO MOTPEOICHMS, BHI3BIBAIOIINX YBEIMUEHUE CMEPTHOCTH U MaJICHUE
poxxknaemoctu. B paborax J[>xeka ["onmcroyHa ObUIO TOKa3aHo, YTO MEXaHU3M KpU3HCa
0oJiee cIOXKHBINA. B 4acTHOCTH, OY€Hb Ba)KHYIO POJIb UTPAET MEPEIPOU3BOJCTBO IIHTHI,
TO €CTh yTSDKEJICHHE BEPXYLIKU colMaibHON nupaMuel. Eiie onuH BaxHemuit pakrop
— B pe3yJbTare JeMorpaduueckoro pocTa u Mepernpon3BOACTBA ANUTHI HAIOTOBBIC
MOCTYIUIEHUS FOCYAapCTBa YKUMAIOTCS, a pacXo/ibl, HA0OOPOT, pacTyT. B pesynbrare,
rOCyJapCTBO UCIIBITHIBAET OAHKPOTCTBO, TEPSET KOHTPOIb HAJI allllapaToM MPUHYKICHUS



(apmust, MOTHUIINSA), YTO IPUBOJIUT K Kpaxy TOCyAapcTBa U, 0OBIUHO, 3aTSHKHOM
rpakIaHCKOM BOMHE.

Conmononuruyeckas HeCTaOMIBHOCTH HANPSAMYIO BIMSIET Ha AeMorpaduio
(BbICOKasi CMEPTHOCTb U SMUTPALIMS, HU3KAsl POKAAEMOCTD), & TAKXKE MOAPHIBAET
MPOAYKTUBHYIO HH(PpACTpyKTypy ob1iecTBa. UUCIEHHOCTh HACEICHHUSI TaJaeT, SIUThI
YaCTUYHO UCTPEOISIIOT ce0sl B TPa)TaHCKHUX BOMHAX, 2 YACTHYHO CKATHIBAIOTCS BHU3 110
COIMAIBHOMU JIECTHUIIE. B KaKoil-TO MOMEHT 0OIIIECTBO HAXOIUT HOBOE PaBHOBECHE, U
LMKJI HAYMHAETCS CHavyana. B pe3ynbrare Mbl UMEEM «BEKOBbBIE LIUKIIBD) B UUCIEHHOCTH
HACEJICHUS U COLIMONOIUTHYECKON HecTaOminbHOCTH. [lepuost 3TUX IIUKIOB — 1Ba-TPpU
CTOJIETHUS, HO HY>KHO OTMETHUTb, YTO 3TO HE MAaTEMaTUYECKUE LIUKIIBI C TOUHOMN
nepuoAnKoi. BekoBble Kbl BOZHUKAIOT B PE3yJIbTaTe BHYTPEHHUX IPUYUH U MOTYT
OBITh HAPYIIICHBI BHEITHUMU CHJIaMu. [109TOMYy 0COOCHHO YeTKHE ITUKIIBI HAOIIOIAI0TCS
B O4YCeHB 00X UMMepusx (kak Kurtaii) uiam ocTpoBHBIX TocyaapcTBax (Kak AHIIIHS).
B HebompImmx Tocy1apcTBax BHYTPEHHSS JMHAMUKA MEHEE 3HaUMMa, YeM IMOBEICHIE
KPYIHBIX cOceliei. 3aBOEBaHUE HOBBIX TEPPUTOPUI TaKKE MOKET HAPYIIUTh
MEePHOANYHOCTD, yATUHUB (a3y pocta. Hanpumep, Poccus ucnpitTana aHoManbHO
JUTMHHBIN UK B TIepruoj]] POMaHOBCKOW TMHACTUY 3a CUET 3aBOCBAHMUSI, C TIOCIECAYIOIIEH
KOJIOHM3aLUEH, TUTAHTCKUX CTEIHBIX TEPPUTOPHM.

XOTs B 3aBUCUMOCTH OT HaYaJIbHBIX U BHEIIHUX YCIOBUM LIUKJIbI MOTYT
pa3BUBATHCA [0-PA3HOMY, UCKJIIOUEHHUH U3 OOILEro MpaBuiia, 4To AeMOrpapuUecKuii
POCT IPEBBIIAIOIINN EMKOCTh CPE/Ibl IPUBOIUT K KPU3UCY, HACKOJIIBKO MHE U3BECTHO,
HeT (peub UIET, ECTECTBEHHO, 00 arpapHbIX, JOMHIYCTPUATBHBIX 00mecTBax). TyT y Hac,
MOXO0%Xe, IeHCTBUTENFHO BEIPUCOBBIBAETCS 00IIasi 3aKOHOMEPHOCTh HCTOPUIECKOTO
nporecca. Ha nannbrit Mmoment, Hamu (Cepreem Hedemnoseim, Auapeem KoporaeBbim u
MHOI0) BBIIIOJIHEH PsI/l YACTHBIX UCCIIEOBAaHUM TUHAMUKHU 3aI1aIHOEBPONIEHCKUX
rocyaapcTB (AHrnus u @paHuus B cpelHUE BeKka U HOBOe BpeMs, PuMckast ummnepus),
Poccun (ot Kuesckoit Pycu no Okra6pbckoii peBomtonun), Kuras u Cpeanero Bocroka
(Meconoramus u Eruner). Bee Hamm nccneoBaHusi NOATBEPKAAIOT POTHO3BI
aeMorpapuuecKu-cTpyKTypHOI TEOpUH.

l'[oquy HYKHBI MATEMATHY€CKUE MOAC/IN UCTOPHUYECCKHUX ITPOLHECCOB
MHorue nuHaMu4ecKue MpoIecchl MONaaaoT B 10J€ BHUMAHUS UCTOPUH.
YucneHHOCTh HACeICHUS YBCIIMIUBACTCA WM COKPAIIACTCs, 9KOHOMHUKA PACTCT UJIN
MPUXOJUT B YNAJIOK, TOCYJapCTBa YKPEIUISIOTCS WK pa3BaauBaioTcs. Kak MoxeM Mbl
HU3YYUTHb TC MCXAHU3MbI, KOTOPBIC IPUBOAAT K U3BMCHCHUSAM BO BPCMCHU U 06’L$ICHI/ITI>
Ha0II0JaeMbIe TPACKTOPUH UCTOPUUECKONU TUHAMUKH? JIOCTaTOYHO €CTECTBEHHBIM
ABJISACTCSA C.HCI[yIOH_II/Iﬁ moaxon, IOKAa3aBIINKU CBOIO UCKIIOUUTEIHLHO BBICOKYIO
3¢ PEeKTUBHOCTD MPU U3YUCHUH MHOKECTBA BOTIPOCOB, B OCOOEHHOCTH (HO HE TOJIBKO) B
CCTCCTBCHHBIX HAayKaXx. 9T10T IIoAXO0J 3aKJII0OYacTCA B TOM, I-IT06LI B3ITh HEKUU
LEJIOCTHBIN ()EHOMEH U MBICIIEHHO Pa3/IeNIuTh €ro Ha HECKOJIbKO OTAENbHBIX YacTeH,
KOTOpBIE PACCMATPUBAIOTCS KaK B3aUMOJICHCTBYIOIINE MEXAy co0oil. Takoil moaxon
Ha3bIBACTCA «ITMHAMUYCCKHUM CUCTCMHBIM)», [IOTOMY YTO HCHOCTHLIﬁ q)CHOMCH 31E€CH



paccMaTpuBaeTCs Kak CUCTEMA, COCTOAIIAs U3 HECKOJIBKUX B3aUMOACHCTBYIONINX
KOMITOHEHTOB (WJIH CyOCUCTEM).

B pamkax TMHaMHU4ECKOr0 CHCTEMHOTO MOAX01a MBI JOJDKHBI MATEMATHYECKU
OIUCaTh, KaK Pa3IMUHbIe CyOCUCTEMBI PYT C IPYrOM B3aUMOACHUCTBYIOT. JTO
MaTeMaTU4eCKOe OMMCaHUe U OyAeT MPEeACTaBIAThE COOON MOJIENb JaHHON CUCTEMBI, IPU
3TOM MbI MOXKEM HCIIOJIB30BATh LENBIN P METOOB I U3y4YECHUs T€HEPUPYEMOM
JAHHON MOJIENbI0 TUHAMUKH; MBI MOXKEM TAK)Ke MPOTECTUPOBATh MOJENb, COIIOCTABUB
JTMHAMUKY, IPEJCKa3bIBAEMYIO MOJIENbIO, C PEAIbHO HAOII0aeMO TUHAMUKOIA.

B o0rmieM u 11e10M, MojIeH MPEACTABISAIOT cO00H yIpOIIeHHbIE OITHCAHUS
pEaTbHOCTH, KOTOPBIE a0CTPAarupyIOTCs OT BCEH ee HeMCUYepraeMoil CII0)KHOCTH U
OrPaHUYMBAIOTCS YUETOM JIMIIb HECKOJIBKUX XapaKTEPUCTUK, pACCMATPUBAIOLINXCS B
Ka4eCTBE KPUTUYECKH BAXKHBIX JUIS IOHUMaHHS N3y4aeMoro (peHOMEHa.
MareMaTHueCKHEe MOJIETH MPEACTABISAIOT COO0 Takue ONUCcaHus, IepeBeIeHHbIC HA
OYEHb CTPOTHUIl ¥ TOUHBIHN SI3BIK, KOTOPBIH, B OTIMYNE OT ECTECTBEHHBIX SI3BIKOB, HE
JIOIyCKaeT KaKOM-1100 IBYCMBICICHHOCTH. bojbIas cuia MaTeMaTHKU 3aKII04aeTCs B
TOM, YTO TIOCJI€ TOTO, KaK MBI COPMYITHPOBAIH POOIIEMY Ha MAaTEMAaTHIECKOM SI3BIKE,
MBI MOKEM TOYHO YCTaHOBUTH, YTO BBITEKACT U3 CACIAHHBIX HAMH JOIMYIIECHUHA — HE
Oosee, HO U HE MEHee Toro. TakuM 00pa3oM, MaTeMaTHKa MPEACTABISIET COOO0
HE3aMEHHUMBI HHCTPYMEHT I HACTOSIIEH HayKH; Ta WIK UHAs HAyYHast OTPacib MOXKET
CUUTATBCS JOCTUTTIEH TEOPETHIECKOM 3PETOCTH TOJIBKO MOCTIE TOr0, KaK OHA pa3BHiIa
HEOO0XOIMMBIN MaTeMaTHUECKUH armapat, KOTOPBI OOBIYHO MPEICTaBIsAET COO0H
CHCTEMY B3aMMOCBS3aHHBIX KOHKPETHBIX Y3KO C(POKYCHPOBAHHBIX MOJICIICH.

KoHuenTyanabHOE npeacTaBieHue J000ro 1eJ0CTHOro (eHOMEeHa Kak
B3aMMOJICHCTBYIOIIMX CYOCHCTEM BCEr/Ia SIBJISETCS 10 HEKOTOPOil CTeneHn
HCKYCCTBEHHBIM. J[aHHasi UCKYCCTBEHHOCTh cama 110 ce0e HE MOXKET CIIYKUTh
apryMEHTOM MPOTHUB JIF000M KOHKPETHOW MOJIETN TOM WM MHOU cucTeMbl. Bce Moaenu
YIPOLIAIOT peabHOCTh. LIeHHOCTH TO# MM WHOW MOJIENTM MOKET OBITh yCTaHOBIICHA
TOJIBKO IIPH €€ CONOCTABJICHUH C €€ aJIbTEPHATUBAMU; IIPU 3TOM JOJKHO IPUHUMATBCS
BO BHUMAHME, HACKOJIBKO TOYHO Ka</1asi MOJIEJIb ONMCBIBAECT PEAIbHYI0 JUHAMUKY,
HACKOJIBKO OHa DKOHOMHA U HACKOJIBKO MCIIOJIb30BaHHBIE B HEN JOITyILEHUS
IIPOTUBOpEYAT peabHOCTH. [IpH 3TOM Ba)KHO IOMHHTH, YTO B €CTECTBEHHBIX HAYyKax
U3BECTHO MHOXECTBO OYEHB IOJIE3HBIX MOJEIEN, OTHOCUTENBHO KOTOPBIX U3BECTHO, YTO
OHHU MTOCTPOEHBI HA HEUCTUHHBIX JomylIeHUsIX. COOCTBEHHO rOBOpS, BCE MOJEIIHN IO
OIpEJICJIEHUIO HE SABJISIOTCS HCTHHOM, U 3TO 00CTOATENBCTBO HE MOXKET UCIIOIb30BATHCS
IIPOTHUB HUX.

Henb3st cka3arp, 9TO MOCTPOSHHE TEOPHH HEBO3MOXKHO 0€3 MaTeMaTHUECKUX
MoJiesiel, HO €CTh 00JIaCTH 3HaHUs, B KOTOPBIX 0€3 (popManbHbIX Mojeneil He 00OUTHUCH.
MaremaTudeckne MOJACIN 0COOE€HHO Ba)KHBI IIpu UCCIICAOBAaHUHU JTUHAMUKHA, TIOTOMY YTO
JUIs. AMHAMHUYECKUX (DEHOMEHOB XapaKTepHbl HEJIMHEHHbIE 0OpaTHbIE CBA3U, KOTOPHIE K
TOMY € 3a4acTylo JAEHCTBYIOT C 3ama3/bIBaHHEM BO BpeMeHu (Jiarom). HegopmanbHbie
BepOabHbIE MOJIEJIM MOTYT OBITh BIIOJIHE aJIeKBaTHBI JUIsl IPEICKa3aHUsl TUHAMUKH B TEX
CIIy4asix, KOTJia peanogaraéMble MeXaHu3Mbl JEHCTBYIOT JUHEHHO W aJIUTUBHO (KaK,



HaIpHuMep, PHU SKCTPAIOJIALNN TPEHA), HO TaKHE PACCYkAECHUS MOTYT IPUBECTH K
cepbe3HenIeMy 3a0TyKISHUI0, KOTJa MbI UMEEM JIeTI0 C CUCTEMOM,
XapaKTEePU3YIOLIEHCsl HETMHENHOCTBIO U JJaraMu. B 11e510M, HeJTMHENHbIE TUHAMUYECKUE
CHCTEMBbI UMEIOT 3HAYUTENNBHO 00Jiee IIMPOKHUM CIIEKTP MOBEJEHHUS, YEM 3TO MOKHO OBLIO
ObI cebe mpeacTaBUTh Ha HeopMallbHOM BepOanbHOM ypoBHE. Takum 00paszom,
(dopManbHBII MaTeMaTUYECKH annapaT 0Ka3bIBa€TCsl COBEPILIEHHO HE3AMEHUMBIM, €CIIH
MBI XOTUM CTPOT'O BBIBECTH U3 MHOXKECTBA JOMYLIEHUH OTHOCUTEIBHO CUCTEMBbI
IIPEICKa3aHue €€ JUMHAMUYECKOTO TIOBEICHUS.

MopenupoBaHue 1000 KOHKPETHOM SMITMPUUIECKON CUCTEMBI SIBIISICTCS
HCKYCCTBOM B CTOJIb K€ BBICOKOM CTENEHU, KaK U HaAyKol. Mojenn co3garorcs 1uist
CaMbIX pa3HbIX LIeJIel — HAPUMeEp, JJIsI KOMIAKTHOTO OIIMCAHUs TOTO WJIM HHOT'O
HCTOPUYECKOro Tporecca. Takast MOAeNb MOKET ObITh MPUMEHEHA JIJISI PEKOHCTPYKIIUU
BO3MOKHOHM JUHAMUKH HEKOTOPBIX TapaMETPOB U3y4aeMOro MpoLecca, 0O KOTOPbIX
JAaHHBIE HE COXPAHWINCH. [Ipyroil Bua MOJEIMPOBAHUS CBSI3aH C AHAJIU30M
FICTOPHYECKUX aTbTEPHATHB. KpoMe TOro, MO/ MOTYT HCIIONb30BAThCS ISt
MCCIIETIOBAHMS IOTUYECKOW HEITPOTUBOPEUNBOCTH MIPEATIAraeéMoro OObsICHEHHUS, U IS
MOJTy4Y€HHUsI KOHKPETHBIX BHIBOJOB U3 TEOPUHU, KOTOPHIE MOTJIU OBl OBITH IPOTECTUPOBAHBI
MIPU TIOMOILIY SMIUPUYECKUX TaHHBIX. B 3aBUCUMOCTH OT IOCTABJICHHBIX HAMU 1EJI€H MbI
MOKE€M KOHCTPYUPOBATh Pa3HbIE MOJIEIIH OJJHOM U TOM ke AIMIUPUUECKON CUCTEMBI.

OueHb BajkHa poJIb MOZEIEH Ul TPEHUPOBKHU HALlEH MHTYUIMH, AJISl TOTO, YTOObI
0003HaYUTh MpeeIibl BO3MOXKHOTO. [IpuBeny eme oAnH npuMep U3 MOMyJISIMOHHON
skojoruu. OauH U3 TPaHI0B YKojIoruH, Yapib3 DnbToH, B 1921 romy 0611 mpoe3ioM B
Hopseruu, rae oH 3aies B KHWKHBINA MarasuH. JInCTas KHUT'y IpO HOPBEKCKUX
MJIEKOIMUTAIOIINX, KOTOpasi, B YaCTHOCTH, ONKCHIBAJIA HAIIIECTBUS JICMMHUHIOB, JJIBTOH
o0paTuyl BHUMaHKE Ha TO, YTO I'OJbl HAILIECTBUN Yepel0BaIUCh KpaliHe peryJisipHo, ¢
MIPOMEXYTKOM B 4-5 nieT. Takasi nepuoJu4HOCTh NOKa3a1ach DJIbTOHY 3aCilyKUBAIOIIEH
BHUMaHHU (KCTAaTH, aBTOP KHUTH, BUIAUMO HE OOpaTHJI BHUMAHUS HA 3Ty
3aKOHOMEPHOCTb), U OH CTaJl UCKaTh APYTHE JAHHbBIE O YUCIECHHOCTH MJIEKOIUTAIOLIHX.
bonbimoit MmaccuB njaHHbIX MMeNcs Y ['y130HOBCKOM KOMIIaHUH, KOTOPas YK€ HECKOJIBKO
CTOJIETHI nMIopTupoBaina mexa u3 Kananel. B aTux gaHHbIx DibTOH 00HAPYKUI OYEHb
yeTkuil 10-neTHuii nuki. Tak Havanoce Hay4yHOE M3y4YEHHE NMOMYJISLMOHHBIX UKI0B. Ho
camoe uHTepecHoe He B 3ToM. B 1923 rony DnbTOH Hammcan CTaTbio O MOMYJISIIIHOHHBIX
LMKJIaX MJIEKOMUTAIOIINX, U BBIIBUHYJI HECKOJIBKO TUIIOTE3 711 BO3MOKHOTO
OOBSICHEHUS 3TOW AMHAMUKH. M B 3TOM CITUCKe HE OBUIO MEXaHW3Ma XHITHUK-KepTBa!
XO0Ts Tenepp Mbl 3Ha€M, YTO B3aUMOJICHCTBUE XUIHUK-KEPTBA — OCHOBHOM MEXaHU3M
MOMYJISILIMOHHBIX IIUKJIOB B rpupoae. [Ipomien rox, v kak-1o DNbTOH CUIEN B CBOEM
kabunere B Okcdopie, Korjaa ABepb paclaxHyiack, U K HEMy BOpPBAJICs Upe3BbIUaiiHO
BO30YxaeHHBIN [[ynmuan Xakciu, MEHTOp DIbTOHA U OYEHb N3BECTHBIN
HBOJIIOLIMOHHBIN OnoJor. XaKciau MoJ0KUI nepes DIbTOHOM MOCIEeIHUH BBITYCK
xKypHana «IIpupona», rie B KOpOTKOHN CTaThe UTAIBIHCKAN MateMaTuk Buto BonbsTreppa,
IIPOAHAIM3UPOBAB MOJIEb B3aUMOACHCTBHS XUILHUKOB U )KEPTB, 10Ka3all, 4TO 3TO
B3aMMO/JICHCTBHE PUBOJUT K IUKJIAM. DIBTOH M XaKCJIH ObUIH TIOTPSCEHBI — Ues Oblia
IUISL HUX COBEPILEHHO HOBA. Tenepb, KOHEYHO, MOJIENb XUIIIHUKOB U XKepTB JIOTKH-
BonbTeppsl n3yuaercs B 0053aTeIbHOM TOPSIZIKE B JII000M Kypee auddepeHrnanbHbIX



YpaBHEHHUIA, U MbI 3a0bLITH, HACKOJIBKO HEOUEBH IHA ObLTA caMa UIes, 9YTO
B3aUMOJICVCTBUE JIBYX MOMYJISLMI MOXKET BbI3bIBATh IUKIMYECKHE N3MEHEHUS
YUCIIEHHOCTU y 00enx. M DnbToH, n Xakciau ObUTM BETUKUMHU YYSCHBIMHU, HO JaKe UX
WHTYHUIIMS HE CMOTJIa BBIBECTH UX Ha MPABWIbHBIN My Th, IOKa MaTEMAaTUYECKass MOJIEIb
HE OCBETHJIA €TO0.

Cy1iecTByeT HECKOIBKO 3BPUCTUIECKIX MPABHII, KOTOPBIE TTOMOTAIOT CO3/]aBaTh
roJsie3Hble MoJienu. [lepBoe nmpaBuiIo riIacuT: HE MBITANCS OXBATUTh CBOEH MOJEIIBIO
0osee IByX MepapXxHUeCKUX ypoBHEW. Hapymiaromas 3To mpaBuiio MOJIEIb MBITACTCS
MOJIETTUPOBATh OJJHOBPEMEHHO KaK AMHAMUKY B3aHMOJCHCTBHS CyOCHCTEM BHYTpU
CHCTEMBI, TaK U B3aUMOJIEHCTBHE CyOCYyOCHCTEM BHYTPH KaXKIOH CYyOCHCTEMBI.
[Tpumepom 31ech MOTIIU ObI CITYKUTh HOIBITKH CMOJEIUPOBATh TUHAMUKY
B3aMMOJICHCTBHS TOCYJAPCTB Yepe3 MOACITUPOBAHNE TTOBEICHUS KAXKIOTO U3 UX
rpaxaal. C mpakTHUYeCKON TOYKU 3pEHUS J1aXKe Y CaMbIX MOILIHBIX COBPEMEHHBIX
KOMITBIOTEPOB YXOIUT MHOTO BPEMEHU HA CUMYJIMPOBAHUE TOBEJICHUS CHCTEM,
COCTOSIIIIUX M3 MIJIJTMOHOB areHToB. C KOHIIETITyalIbHOM k€ TOUKHU 3peHUs 37ech 0oJiee
BaYKHBIM IPEJICTABISETCS TO OOCTOATENHCTBO, UTO PE3yIbTAaThl TAKOW MHOTOYPOBHEBOM
CUMYJISIIUHU C OYE€Hb OOJIBIIMM TPYJOM UHTEpHpeTHpyIoTcs. [IpakTrka nmokasbiBaeT, 4To
BOIPOCHI, CBS3aHHBIE C MATEMAaTHYECKHM OMUCAHUEM MOBEJACHHUSI MHOTOYPOBHEBBIX
CHUCTEM, JOJDKHBI pelIaThCsl Yepe3 OTACIbHOE PaCCMOTPEHHE MPOOIeM KaKI0TO YPOBHS,
WM CKOpee Maphl ypoBHEH (MOAenupoBaHre 00JIee HU3KOTO YPOBHS JaeT MOHUMAaHHE
MEXaHU3MOB, a 00JIe€ BHICOKOTO — 3aKOHOMEPHOCTEH ).

Btopoe o6miee mpaBuiio 3aKiIr04aeTcsi B CTPEMIICHUH K JIAKOHHYHOCTH, TIPOCTOTE
Mojiend. Bo3amMoxkHO, Tydiiee onpeaeneHne HayqYHOH JaKOHWYHOCTH OBLIO TaHO
DWHIITEHHOM, CKa3aBIITUM, YTO MOJIEIb JOJKHA OBITh HACTOJIHKO MPOCTOM, HACKOJIBKO
3TO BO3MOXKHO, HO He mpotiie 3Toro. KoneuyHno, oueHb co0Ia3HUTENBHO MOMBITATHCS
BKJIIOYUTH B MOJIEIIb BCE, YTO MBI 3HaeM 00 u3zydaemoii cucreme. OJIHaKO ONBIT CHOBA U
CHOBA MOKAa3bIBAET, YTO ITO JYUIIHA CIIOCOO 3aBECTH CaMOTo ce0s B TYTMHK.

Taxkum 00pa3oM, KOHCTpYHpOBaHKE MOJENel Beeria TpedyeT ynpolaroImux
JOMYIIEHUH. DTO MOKET MTOKA3aThCsl yIUBUTEIbHBIM, HO IIOJy4YaeMble Ha UX OCHOBE
MOJIETIY HEPEAKO JAIOT AEHCTBUTENBHO LIEHHBIE PE3YJIbTAThl. YK€ IIPU ITOMOLIN CaMbIX
YIPOIIEHHBIX MOJIENIEH MOXKHO UCCIIE0BATh POJIb UCIOIb30BAaHHBIX B HUX JOMYILEHUH.
[Tocnenyromue TeCTH HOBBIX MOZEIEN MOTYT IOMOYb YTOUHUTBH TEOPHIO U TOBBICUTH
HaIlly YBEpPEHHOCTb B IIPaBUJIBHOCTH NPEAJIaraeMbIX il 0TBETOB. B pe3yibTare Mbl
I0JIy4aeM TECHO CBA3aHHOE MHOXKECTBO MOJEIEH U JaHHBIX, UCIIOJIb3YEMBIX Ul OLICHKU
[apaMeTpoB MOJIENIEH U TECTUPOBAHUS JTUHAMHUKY, TEHEPUPYEMON ITUMU MOJIEIISIMHU.
ITocne Toro, kak HabupaeTcst KpUTUUECKask Macca MOJIeNieil U JaHHBIX, HayyHast
TUCLMILIMHA MOXET pacCMaTpUBATHCS KaK JIOCTUTIIAsI CBOEH 3pEsIOCTH (HO 3TO, KOHEUHO
e, He 03HA4aeT, YTO OHA HallIa OTBETHI HAa BCE CTOSILUE Mepel Heil BOMPOCHI).

Cno>XHOM YaCThIO CO3/IaHUsI TEOPHUH SIBISIETCS BHIOOD MOJICKAIINX
MOACIIMPOBAHUTIO MEXAHU3MOB, BLIABHIKCHUEC I[OHYHICHI/If/'I O TOM, KaK BSaHMOILCfICTBYIOT
pa3n4HbIe CyOCUCTEMBI, 0TOOP (PYHKIIMOHAIBHBIX ()OPM U OLIeHKa TapameTpoB. [locie
TOTO, KaK 3Ta paboTa mnpojenana, paboTa ¢ MOJEISIMU HE MPEACTABISET 0COOBIX



10

CJIOKHOCTEM, XOTS Ha 3TO U YXOAUT MHOT'O BPEMEHH U CWII. I POCTBIX MOAEIIEH
MOKHO HaWTH aHAIIMTUYECKUE penieHus. OqHaKo KOrAa MOAEIb JOCTUTaeT NaxKe
CPEAHEr0 YPOBHS CIIOKHOCTH, HaM OOBIYHO MPUXOIUTCS MPHOEraTh KO BTOPOMY METOJY:
K €€ YMCIOBOMY PELICHMIO IPU IIOMOIIM KOMIIBIOTEpa. TpeTnii moaXo/ 3aKI04acTCs B
HCIIOJIb30BaHUU ar€HTHO-OPUEHTUPOBAHHBIX UMUTALIMOHHBIX MOJENEH. DTH IIyTH HE
JIOJKHBI paccMaTpUBaThCs B Ka4eCTBE MOJHBIX aibTepHaTHB. Hao6opoT, 3penas teopus
KOMIUIEKCHO HUCIIOJIB3YET BCE ITU TPH MOAXO/A.

' Dta Tema ObL1a 00CyxkeHa JI.W. BopoaKMHBIM BO BpeMs KPyIJIoro crona « Bo3sMOoKHBI i
MaTeMaTUYECKUE MOJICTH B UCTOPUU?», cM. OOwecmeentvie HayKu u cospemennocnmo, 2004 Ne 3,
crp. 112.



