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Hamsmu moeii sicenvl Examepunvl, nocesuyaro.
Boez atobum uucno osa

[Ipexne yeMm mepelTH K HACTOSIIEMY MPEIUCIOBUIO 3TON
KHUTH, B KOTOPOM MBI TTOAIPOOHO PACCKaKEM O COIEPKaHUM Kax-
JIOH ee TJIaBbl, cresiaeM HeOOJbIIoe MpeA-TPerCIOBHEe, YTOObI
3aMHTEPECOBATh U 3AMHTPUTOBATh €€ MOTEHIIMAIbHOIO YATATEISI.

B 3T0i1 KHUTE MBI TIOKaXeM, YTO IMKJIMYECKUNA POCT CETH
yeTBepToro panra, Cetu 4yesoBeKa, Bpemsl 1IMKJIa KOTOPOu ty =
40 ner, MO3BOMSIET OOBSICHUTh AaHOMAJIBHBIA TUNIEPOOTUIECKUT
POCT HacesieHUs1 3eMJId, CUHXPOHHOCTb U UKJIMYHOCTDb IBOJIIO-
uuu Homo sapiens 1 uCTOpuueckoro mnporiecca.

Pocrt cetu cneapyioiero, nToro paHra CrapTyeT B 3TOM Beke
U OyJIeT IPOMCXOAMTh IUKJIMYECKH C repuoaoM ts = 160.06 £
0.24 MuHYT, BeJIMYMHA KOTOPOro Oosiee, YeM B CTO THICSY pa3
MeHblle tg. (Ilpruem ts BeIaucCIsieTcs mo Tou ke caMou (popmy-
Jie, 4to U t4.) W 3TOT mepuos, KOTOpbIil BeIpakaeTcsl yepe3 BO3-
pact BceneHHOM, OKka3biBaeTCsl paBHbIM B TIpejiesiaX MOrpelHo-



CTH MEPUOY KOTEPEHTHOW KOCMOJIOTUYECKOU OCIIILIsIImu P o =

160.0101 = 0.0001 MuHYT, OTKpPBITOM BO BTOPOM MOJIOBUHE XX
BEKA COBETCKUMMU aCTPOHOMAMH.

[Mono6HOe yauBUTENHHOE COBNaAeHME Mpou3onuio B XIX Be-
Ke, KOrJja CKOPOCTb PaCIPOCTPAaHEHUSI JIEKTPOMArHUTHBIX BOJIH
B TeopuM MakcBeia oKa3ajaach paBHOW CKOPOCTH CBETa, U3Me-
PEHHOM paHee OnbITHBIM MyTeM. CTaio SICHO, YTO CBET U JJIeK-
TPOMarHUTHbIE BOJIHbI — KAYECTBEHHO OJIHO U TO K€ sIBJICHUE,
pasnuuue JMib B JJIMHE BOJHBL. Pesynbrar ts = 160 MuHyT ro-
BOPUT O TOM, 4TO LIMKJIbI CeTn yenoBeka (LukJibl KoHapaTheBa)
U IUKJIBl KOTEPEHTHOM KOCMOJIOTMYECKON OCUMJUISILIMUA — CYTh
SIBJIGHUSI OOHOM MPUPOJIBI, pa3ivuue JUIb B HoMepe 31oxu (13,
14), puT™ 3BOJTIOLIMOHHBIX U3MEHEHUI KOTOPOW OHU 3a/1aI0T.

[TockosbKyY Mepuoj KOrepeHTHONM KOCMOJIOTMYECKOW OCIUJI-
JISIIAY OTIPEZENIEH C OUeHb OOJTBIIION TOYHOCTHIO (OBLTH MTpoJea-
HBI IECATKHU ThICSY U3MEPEHUH ), MOKHO YTOYHUTDH BO3pacT Bee-
nenHo: Typiverse = 2700216 — 1)(1 = 1/2'%)P, = 13805.0 £ 0.2
MJH JieT. Bo3pact BcesleHHOM MOCTOSIHHO yTOUHSETCS, B HACTO-
siliee BpeMsi JOCTOBEPHO M3BECTHBI TpU 3Havaiue nudpst: T =
13750 = 130 muta et — Plank, T = 13799 £ 21 MutH 1eT — MOZIEIND
ACDM (2015 ron). ITony4yeHHbI HAMM pe3yJIbTaT MTOKA MOJTHO-
CTBIO COIJIacyeTcsi ¢ HaOMoIaTeIbHbIMUA JAHHBIMU U CO CTAHJapT-
HOIH KOCMOJIOTHYECKOU MOIENBIO.

Bornee Toro, cereBasi Teopusi O3BOJISIET OMPEIEIUTh BO3PACT
BcenenHoit ¢ Gombllieil TOYHOCTBIO, YeM Ta, C KOTOPOW OHA Ha
JAaHHBI MOMEHT u3MepeHa. Uto fenaet ee paabcuduumpyemon,



a 3HAUMT Hay4yHOW, corsacHo kputepuio Kapna Ilonmepa.



IIpeaucaoBue

OmKkpelmue 3aK0HA POCMA 4eA08e4eCmea ¢ MOUKU
3peHus pada uccaedosameneli IKEUBANEHIMHO NO CEOEll
PYHOAMEHMANLHOCIIU ~ OMKPLIMUIO  HE3ABUCUMOCIU
cKopocmu céema Om O8UNCEHUST UCOYHUKA 8 ONbIMax
Muaiikeavcona. A. Diinwmelin nocmpoun Ha Mol

OCHOG€E CNEUUANBbHYIO MEOPUIO OMHOCUMEALHOCTIU. ...
C.I1. Kyporomos, E.H. Knsazesa

B navane 90-X ronoB mponuioro BeKa 3HaMeHUTOrO BEYLIETO
nporpammel «QueBuiHOe — HeBeposiTHOe», Ceprest [lerpoBuua
Kanuiry, BeirHayu ¢ TeneBueHus1, a «OueBUIHOE — HEBEPOSIT-
HOE» XOTeJI COXPAHUTh C JPYTrUM BenyluM. B pesynbrare oH
OKa3aJicsl He y JIeJT ¥ BhIHYK/IeH ObUT TIPOBECTH O]l 32 TPaHUIIeH
— B KemOpuxe, rae ObUT MpUKperuieH K JJapBUHOBCKOMY KOJI-
JIeIIKY, YWIEHOM KOTOPOro KOTAa-TO sIBJsICS ero otell. iMeHHO
Tam, Osarofgapsi KAKOMY-TO HEMIOCTHKUMOMY CTEUEHHUI0 0OCTOs-
TEJIbCTB, OH HATKHYJICSI HA TIPOOJIEMY POCTa HAPOJIOHACEICHHSI.

Ctpecc 1 0TX0/1 OT IPUBBIYHOTO 00pa3a KU3HU CTATH KaTaJu-
3aTOPOM B TBOPUECTBE YUEHOI'0, YTO MIPUBEJIO K MOSIBJICHUIO (e-
HOMEHOJIOTMYECKOM TEOPUHU POCTa HacesieHusl 3eMIIH, a 3aTeM U
K POXJIEHUI0O HOBOTO MEXIUCLIUTUIMHAPHOTO HAMNpPaBJIEHUs], OC-
HOBAHHOTO Ha IIaBHBIX TIOJIOKEHUI STON TEOpHUH.

B 31001 KHUTE BBl HalijeTe MOAPOOHBIN aHATN3 (PU3UIECKOU
nemorpacduu npodeccopa Kanuipl — Bcex ee TOCTUXKEHUN U



BCeX ee HelocTaTkoB. OcoOoe BHMMaHUE HAMM Y/IENIEHO KOH-
crantaM Karmie! K 1 T 1 npuHnuny aeMorpagpuyeckoro umre-
paruBa Kanuiibl — UM MOCBSINIEHB! OTAENbHbIE I1aBbl. [ToMrmo
Mozaenu Kanuipl HamMu paccMoTpeHa u3oMopdgHas ed ceTeBast
MOJIeJIb, KOTOPOM, B OCHOBHOM, Y TIOCBSIILIEHA 9Ta KHUTA.

C.I1. Kannna cumnTain, ¥ Mbl C HUIM B 9TOM IIOJIHOCTBIO COIJIAC-
HBI, 4YTO TOT MUP, B KOTOPOM MBI ’KUBEM, — HE BbI/TyMAaHHBIH, a pe-
QJIbHBII MUP — HAXOIUTCS B MpeABeprH OoNbIuX nepemMeH. [1o-
TPsICEHUsI, KOTOPbIE OKUAAIOT YEIOBEYECTBO B OJIMKAMIIINE CTO
7eT, OyayT caMbIMH KPYITHBIMHU 32 BCIO UCTOPHIO €T0 CYIIIECTBO-
BaHMS, T. €. 3 IECATh ThICAY JIET WM JJaKe 3 JJBa MUIJTMOHA JIET
C MOMeHTa nosiBieHus1 poga Homo.

W 310 HE MPOCTO MHEHUE: CYIIECTBYET LEJbld psifi (haKTOB,
KOTOpBIE HEOCIIOPUMO 3TO J0Ka3biBaloT. Hara cereBasi, ¢puHa-
JIMCTCKAasi TEOPUS IaeT OTBET HA MHOTHME BOIPOCHI, CBSI3aHHBIE C
9BOJIIOLIMEN U pa3BUTHEM YEJIOBEUECTBA Kak cUCcTeMbI. U 3TO HU-
Kakue He (paHTa3uM: Mbl IPUBEJEM MHOTOUUCIIEHHbIE apIyMeH-
Thl B TIOATBEP:KACHUE HAIIE TOYKU 3PEHUSI.

keksk

Hacenenve 3emim MHOTHME COTHM JIET POCJIO IO 3aKOHY I'M-
nepOoJTBl. DTO HayuHbIH (haKT, U (PaKT ITOT, MO HAIIEMY TITyO0-
KOMY yO€ K ICHUIO, IIPUBEET B TEKYILIEM CTOJIETUM K CMEHE Hayd-
Ho# nmapaaurmbl. Ctanucnas Jlem yTBepxkJall, yTo NMpeaBUIETh
B KaKOI 00J1aCTH MPOU30MJET ClieyIolas HayuyHash peBOJIOusI
— HEBO3MOXHO.

[No HamemMy MHEHUIO, 3TON OONACTBIO SBNISIETCSA. .. HET HE Ka-



KOW-HUOY/b paszaen (pu3MKH, a... KTo Obl MOT MOgyMaTh! — Teo-
peruyeckas aemorpagus. TouHee, TOT ee HOBEHIIMI pas3jen,
KOTOPBII 3aHMMAaEeTCsl U3yYEHUEM POCTa HacesleHusl 3eMild Kak
HEKOW €IMHOU CUCTEMBI.

[lepBonpoxoaiieM 3/1eCh CTall BbIAAIOIINANACS OT€YeCTBEHHBIN
yuenblii 1 nonynspusarop Hayku C.I1. Kanuna. [laHHoe uccre-
JIOBaHUE CTAJI0 BO3ZMOXHBIM JIMIIIb OJlarogapsi ero OCHOBOIIONIA-
TraloIlUM TPyJaM, HOCBSILEHHBIM IpodieMe runepooInyecKoro
pocTa HaceJleHus1 3eMIIn.

Puc. 1. C.I1. Kanuya u zunepbona ®@épcmepa.



Wm BriepBbie ObUTH C(hOPMYITMPOBAHBI OCHOBHBIE MOJIOKEHHS
Y IIPUHLIMIIBI TEOPETUYECKOU IEMOrpaduu Kak HOBOTO MEXJUC-
uurmmHapHoro Hanpasienus. C.I1. Kanuna:

IlepBBIM BBOIUT MOHSTHE MUPOBO AeMOrpauyecKon cu-
CTEMBI, TIEPBBIM TOBOPHT O II0OATBHOCTH 3aKOHA THIEPOOITIYe-
CKOTO pocTa, MPUMEHUMOTO TOJIBKO KO BCEMY YeJOBEYECTBY B
1eaoM. M HenmpuMEeHUMOro K KakoMy-JIMOO OTIESbHO B3SITOMY
HApOIy WM K KaKOW-TMOO OTIENIbHO B3STOM cTpaHe. (Yero mo
CHX TTOp HE TIOHMMAIOT MHOTHE UCCIIEIOBATEN THIEPOOTNIECKO-
ro pocra!) [lepBbIM CBSA3BIBAET COKPAIAIONINECS MO 3aKOHY MPO-
I'PECCUM IIUKJIbI MUPOBOW MCTOPUU C POCTOM YMCJIEHHOCTH Ha-
CeJIeHHsI MUPa 110 3aKOHY TUIepOOJIbl.

IlepBBIM TOBOPUT O CXKATUM UCTOPUUYECKOTO BPEMEHH K TOU-
K€ CUHTYJIsIpHOCTH rumnepOosbt Pepcrepa.

IlepBbIM Ha3bIBaET TPU CaMble BaKHbIE AATHl B UCTOPUU Ye-
JloBeuecTBa: Jary nossieHus poga Homo, kotopyto oH cBSA3bI-
BAET C MOSIBJIEHUEM CO3HAHMS Y HAILIMX JAJIEKUX IIPE/IKOB, Haya-
JI0 HEOJIMTA KaK CTapT HEOJIUTHUYECKOW PEBOMIOLUH U IEMOrpa-
(prueckoro B3pbIBa, M HaIlle BpeMsI — BpeMsl 3aBEPLIEHUs] poCcTa
B Ipoliecce JeMorpacduieckoro nepexoaa. Bpems, kotopoe oH
OIpeieIsieT Kak 310Xy epeMeH, KOr/ia Ha HalllMX IJ1a3ax Mpouc-
XOAUT KOPEHHAsl JIOMKA BCEX YCTAaHOBUBIIIMXCS B TEUYEHHUE ThICS-
YeJIETUM 3aKOHOB Pa3BUTHS.



IlepBbIM yKa3blBaeT Ha NApPaJOKCAIBHYIO HE3aBHMCUMOCTb
pOCTa YeI0BEUeCTBA OT PECYPCOB. AHTUMAIbTY3UAaHCKUY MIPUH-
uun aemMorpadguyeckoro umrneparvsa Kanuupl npoBosriamiaer
HE3aBUCUMOCTb POCTa YMCIEHHOCTH HAceleHUsi 3eMJIu OT pe-
cypcoB. OO0OIIEHHBIH TPUHITHIT IEMOT paprIecKOro MMITepaTy-
Ba Kamuup! pacripocTpaHsieT HE3aBUCMMOCTh pOCTa YMCIIEHHO-
CTU OT PECypCOB Ha HE3aBUCHMOCTb, B MIEPBOM MPUOTMKEHUH,
OT PECypCcoB pOCTa OCHOBHBIX TIOKa3atesiel II100abHOTO Pa3By-
THS TaKUX, Kak MupoBoii BBIT u mupoBoe sHepromnorpedieHve.

IlepBBIM BBOAUT U BBIYUCIAET (DyHJAMEHTAIbHbIE KOHCTAH-
Tl K 1 T, KOTOpBIE ONPEeNensT poCT HaceJeHus: 3eMJI OT MO-
SIBJIEHUsI TOro Buja poga Homo, KOTopelil BeET K YeloBeKy, —
J0 Hamx Hen. Paciierienue nocrositHHor @épcrepa C Ha KOH-
cranThl K 1 T MOXXHO CPaBHUTH C BBEJJCHUEM B HauyaJie MpOIILIO-
ro Beka Maxkcom Inankom nocrostnaon [lnanka h, uto nmpuseno
K POXJCHUIO HOBOT'O paszesa (PU3MKNA — KBAHTOBOM MEXAHUKHU.
Beenenue C.I1. Kanurieil CBoux MOCTOSIHHBIX IPUBE/IET B KOHEY-
HOM CcyeTe, 110 HalleMy rIyOOKOMY YOekIEHUIO, K CO31aHUI0 HO-
BOU TEOPHUH SBOJTIOLINH, CTIOCOOHOM OTBETUTHh HA MHOXECTBO Ha-
KOMUBIIKXCS BOIPOCOB, OTBETHI HA KOTOPBIE HEBO3MOKHO TOJTY-
YUThb, HE BHIXO/SI 32 PAMKHU CYIIECTBYIOIIEH HAYYHOU Mapajur-
MBI.



ITnonepckue nccnepoBanusa C.I1. Kanuuer asasworcs, o cy-
T, Pa3BUTUEM U KOHKpeTH3aluel KoHuenuuu BepHaackoro o
Hoocdepe, COrlacHO KOTOpor Hoocdepa MpeCTaBiIsieT cooon
Takoe COCTosiHue Orocepbl, KOraa Ha reojlornyeckoM YpOBHE
HAUMHAIOT MPOSIBJISTLCS pa3yM U HaIpaBiisieMasi UM JIeSITelb-
HOCTb Y€eJIOBEKa.

Koraa 3apogunacek Hoocepa? Kak ona popmupoaiacs? Ko-
raa Oyaer noctpoeHa? deHomeHonorndyeckasi Teopusi Kanuiipl
JlaeT Ha BCE 3TU BOIPOCHI BIIOJIHE OIpelesieHHbI 0TBeT. B cooT-
BETCTBUHM C IPUHLMIIOM AeMorpacpuyeckoro umneparusa Kamnm-
1bl, IMEHHO YHMCJIEHHOCTh HacesleHUs1 3eMJIU B IEPUO]] €€ TUIIep-
00JINYECKOro poCTa U €CTh TOT IJIABHBIN MMOKA3aTeb SBOJIOINU
Y pa3BUTHSI, KOTOPHIM MOKET ObITh M3MEPEH POCT YeIOBEUECTBA
Y €0 HOOC(PEPBI KaK CUCTEMBI.

B teopuu Kanuupl npouece npeoOpazoBanust 6uocgepsl B
Hooc(epy NpeAcTaBiieH KakK MPOLECC, JJIUMBIIMICA OKOJIO JBYX
MUJUIMOHOB JIET, PAa3/I€JIEHHBIN HA IIUKJIbl SBOIIOLIMUA U UCTOPUU,
YUCIIO KOTOpBIX 11-15 ¥ AIMTENBHOCTh KOTOPBIX COKpPAILAETCs
0 3aKOHY MPOrPECCUU K TOUYKE CUHTYISIPHOCTH SMIMPUUECKON
runepOoIIbl 1eMorpauyeckoro pocra.

Crapt runepOOIMYEcKOro pocTa YUCIICHHOCTH TIPE/ICTaBUTe-
seu pona Homo 1,7 M= JieT Tomy Ha3aj HONIOKUAI HAa4aso po-
Heccy craHoBjieHusi Hoocdepsl. Hayano Heonurta, Kak Havyaio



UCTOPUU, — 3TO TOT MOMEHT BPEMEHH, KOIJja pOCT YeJI0BEeYeCTBa
U ero Hoocdepsl MepPexoauT, cormacHo KoHuenimu Kamuiel o
CKaTUU UCTOPUIYECKOTO BPEMEHMU, B €0 BTOPYIO, B3PHIBHYIO CTa-
Ivio. A roOalibHBIN IeMorpauiecKuil mepexos, Kak 3aBepiiia-
101151 CTa/IMsI ITOTO POCTa, SIBJISIETCS] OTHOBPEMEHHO U 3aBepIlia-
IOLIUM 3TANOM MOCTPOEHU S «chephbl pazyma.

Komner nepexosa, Korjaa 4ucieHHOCTh YeJI0OBeUeCTBa TOCTHT -
HET CBOEro NpeJesbHOro 3HaueHust 8—10 Miipz yenoBek, Mpu-
XOIUTCA Ha BTOpYIO nosioBuHy XXI Beka; B 3TO ke BpeMs, ec-
JIV ICXOAWTH U3 Teopur Kanuiibl, OyaeT NoJTHOCTHIO TOCTPOeHA 1
Hoocepa Bepnaackoro. YTo cornacyercsi ¢ ydeHUEM U CaMOro
Bepnanckoro.

JlefiCTBUTENIbHO, YCJIOBUE 3acCeNieHHUs] YEJIOBEKOM IJIAHEThI
3emuisi, KOTOpOE MOAPA3yMEBAET JOCTHKEHUE YEJIOBEUYECTBOM
MpeIeIbHON YMCIIEHHOCTH, SIBJISIETCS IEPBBIM U3 12-TU yCIOBUI
MIOJTHOTO MOCTpOeHUs1 Hoocepsl BepHaackoro, mo MHEHHIO poc-
cuiickoro ¢unocopa @.T. Anmmuoit. (Kpome 3toro ycnopus
€CTb U APYyrue, HEKOTOPBIE U3 KOTOPHIX TAKUE, KaK BBIXOJ YeJIO-
BeKa B KOCMOC, OCBOEHHUE HOBBIX BUOB SHEPIUH, PABEHCTBO JIIO-
JIeil BCEX pac U pPeJIMruy, MOsIBJIEHUE HOBBIX CPEACTB CBA3M, KO-
TOpble NpeaBu e BepHaickuid, — BbINOIHEHBI yxke cernvac. py-
Y€, BEPOSTHO, OYIYT BHIITOJTHEHBI B OJIMKAMIIIE NeCATUIICTHS. )

% %k %k

Nmeerca FJ'IY6OKEUI BHYTPCHHAA CBA3b MCKAY YUYCHUCM Bna-



qumupa BepHaackoro o Hoocepe, Teopuel pocTa HaceleHust
3emun, Cepres Kanuipsl v koHuenuuen ['eun, [xeimca JlaBioka.
Kaxapli1 U3 3TUX MOAXOJ0B MpPEaoaracT HaJIMYUe CUCTEMHBIX
CBOWCTB y 00bEKTa UCCIIE0BAHM I, KOTOPOTO HUKTO JI0 3TOTO CH-
CTEMOW HE CUMTAJl M KaK €IMHOE LIEJI0e HE pacCMaTpuBal.

HefictBuTebHO, HOOC(hEpa — 3TO HEe TPOCTO OOIIECTBO, CY-
IIECTBYIOIIee BHYTpH Orocdephl U He MpocTo 6uocdepa, moj-
BEPraiomascs CUIbHOMY BO3JEHCTBHIO CO CTOPOHBI OOIIIECTBA, —
a B OIPE/IEJICHHOM CMBIC/IE HeKas HejeanMasi 1eJIOCTHOCTD,
HEYTO, B KOTOpO¥ CIMBAIOTCS pa3BUBAIOIIEECs OOIIECTBO U 13-
MeHsiemMasi UM MPUPOIHas cpefa.

Bo3HukaeT oObEeKT HOBOTO THMA, MPEACTABIAIONIMNA COOOM
CUCTEMY, PUHIUIHUATIBHO HEPA3IOKUMYIO Ha YacTH, B KOTOPO
NepPETUIETAI0TCS 3aKOHBI JKUBOU M HEXKUBOW MIPUPOIBI, OOIIECTBA
u mbinieHust. o Bepnaackoro, Jlepya, Teusipa ne lllapnena Hu-
KTO TAKOM CUCTEMBI HE pacCMaTpyBaJjl, HUKTO JaXe HE MpeIo-
Jlaraji, 4To Tako€ BO3MOXKHO.

To ke camoe MOKHO CKa3aTh M 0 KoHuenuu I'en, [Ixxeiimca
JlaBnoka. M3yueHnem 3Bomony pa3HOOOpa3HbIX KHUBbIX Opra-
HU3MOB, MX COOOIIECTB BO B3aUMOJEHCTBUM CO Cpeior oOuTa-
HUA (SKOCHUCTEM), T. €. KaKOW-TO o0sacTh 3eMHOro Imapa ¢ ee
JKUBBIMHA U KOCHBIMUA KOMITOHEHTaMU, 3AaHUMAIOTCS] TAKUE HAYKH
KaK BOJIOIMOHHAST OUOIOTHS U KOJIOTHSL.

Ecnu ke m3yyarh 3BOMIOIMIO TUIAHETHI 3eMJIsl Kak OObEeKTa
B 1I€JIOM, YTO, Ha TNEPBBIA B3I, KaXeTCs 10 MEHbIIe Mepe
CTPaHHBIM, T. K. KQXK/1as SKOJIOTMYECKasi CUCTEMA CYLIECTBYET 10



CBOMM COOCTBEHHBIM 3aKOHaM, TO, KaK roka3an JIaBjok u ero
MIOCJIEZIOBATENH, MOTYT OBITh OTKPBITHI HOBBIE, HEOOBSICHIMBIE B
PELYKIIMOHUCTCKOM IOJX0/I€ 3aKOHOMEPHOCTH.

DBooLMsl OMOTHI IJTaHEThl 3eMJIsl, T. €. COBOKYITHOCTH BCEX
OUOJIOTMYECKUX OPraHU3MOB, HACTOJIILKO TECHO CBSI3aHA C IBO-
JOIIMEH ee TEeONOrMYeCKOro OKPYKEHHsI B MacIITade TUIAHETHI,
yTt0o BMecTe oHU cocTaisiior HEYTO: enunyio camopasBuBar-
HIyIOCSl CUCTEMY, KOTOopasi 00J1ajaeT CaMOPeryassTOPHBIMU CBOM-
CTBaMM, HATOMUHAIOIIMMU (PU3UOTIOTMUYECKUE CBOMCTBA KUBOTO
opraam3ma. 1o HEUTO u 6puto Ha3zBaHo [eeit.

['mnote3a I'en cocTouT B yTBEpKAEHUU O TOM, YTO B TUIaHe-
TapHOM MaciiTabe KU3Hb AKTUBHO MOAJIEPKUBAET OTHOCUTETb-
HO CTaOWIbHBIE YCJIOBHSI Ha 3emJyie, KOM(OPTHBIE AJIsI CBOETO
cymectBoBaHus. MiHade roBopsi, OMota opranusyer rino0aabHble
napameTpbl Cpejibl CBOEro OOUTAHMSI, HEMTPEPHIBHO MOACTpanBast
uXx «1oj cedsi» (roMeopesuc) B Mpoliecce COOCTBEHHOTO IBOJTIO-
LIMOHHOTO PA3BUTHUSI.

31ech MOKHO MPOBECTU TAKYI0 AHAJIOTMIO C JIeMorpaduei:
6uocepa ecTb pe3y/bTaT pa3BUTHS IUIaHETHl, T. €. ['en. Yeno-
BEUECTBO €CTh IUIOJ pa3BUTHs Ouocdepsl, Mpeodpasyolencs B
Hoocdepy. UUCIEHHOCTD YeI0BEYeCTBA — ITO TOT KOJTMUYECTBEH-
HBIIA MOKa3aTesb, KOTOPHIM MOXET OBITh U3MEPEH YPOBEHb CTa-
HOBJIEHUsI HOoocdepbl. Bonpocamu, CBA3aHHBIMU C YHMCJIEHHO-
CTbIO HAPOJIOHACEJIEHN 1, 3AHMMAETCS TaKas HayKa Kak JIeMOorpa-
¢pusi. Ho MOHO 11 TOBOPUTH O ieMorpaduu MIaHeTbl 3emiist?

Yem 3anmmMaercsi 0ObrdHas nemMorpadus? 3aKOHOMEpPHOCTSI-



MU BOCIIPOM3BOJICTBA HAaceJIeHUsI KaKOK-JIMOO OTAEBbHO B3SITOM
CTpaHbl, HapoAa, 3THOca. OCHOBHBIMU JEMOTPA(UUECKUMHU ITPO-
LECCaMU SIBJISIIOTCS: POKAAEMOCTb, CMEPTHOCTb M MWIPALIMSL.
Hemorpadus u3yyaer 3aBUCMMOCTb BCEX ITHX IPOLIECCOB OT
COCTaBa HaCeJIeHUsl, COLIMATbHO-9KOHOMUYECKUX U MTPUPOIHBIX
(pakTOpOB.

Kazasock 0b1, iemMorpadus miaHeTbl 3eMJlst — 3T0 a0Cypil, TaK
K€ KaK 3BOJIIOLIMS IJIaHEThl 3eMJIs, KaK HEKOErO CylepOpraHu3-
Ma, TIOCKOJIbKY B OOOMX CIIy4yasix MPOUCXOAUT OObeMHEHUE B
€IMHOE 1IEJI0E MHOKECTBA PA3HOPOAHBIX, PA3BUBAIOIINXCS KaX-
JIbI TIO CBOMM 3aKOHaM IPOIIECCOB U CUCTEM.

Opnnako Ha camoM gene — 31o He Tak. Cepren Kanuna g mu-
POBOI1 ieMorpauyecKo CUCTEMBI, TaK ke Kak Jlxxeiimc JlaBiok
ist 6uocdepsl, MoKaszall, YTo eC/id PacCMaTpuBaTh HaceleHue
3eMiIM Kak eIMHYI0, Pa3BUBAIOIIYIOCS] CUCTEMY MOXKHO IOJTHO-
CTbI0 OOBSICHUTD (PEHOMEH ee rUnepOOIMUECcKOro pocTa U, Kpo-
M€ TOTr0, MOJYUYUTb Psiji APYTUX BaXHbBIX PE3YJIbTATOB.

W, ecim cytp runoressl ['en B TOM, 4TO B IJITAHETAPHOM Mac-
mrade XU3Hb aKTUBHO COXPaHSIET OTHOCUTENIbHO CTaOWJIbHBIE
YCJIOBUS HA 3eMile, OePKUBAIOIIIME €€ CYILIECTBOBAHUE U BO-
Jouuio (T. e. ee romeopesuc). To cyTb femMorpauueckoro uM-
nieparvBa Kanuuel (B mociaegHen, MHOTOIPUYMHHOM €ro (hopmy-
JIMPOBKE) B TOM, UYTO HaceJeHue 3eMJId Kak HeKasl elMHasl pac-
tymas cuctema, HEYTO, npupona KOTOpol Tak ke HErOHST-
Ha, Kak npupona ['en, Bo3eicTByeT B IEpHOJT CBOETO rUrepoo-
JIMYECKOrO pOCTa Ha BCE MpOLECCHl B reocdepe u Hoocdepe ¢



HEJbI0 Ha/IE)KHOTO 0OecreyeHrs Kak rurnepOoIMueckoro pocra
CBOEH YHMCIEHHOCTH, TaK U TMIEepOOTMUYECKOr0 POCTa BCEX APY-
T'MX BaXHBIX MMOKa3aTesell CoOOCTBEHHOro pa3BuTHs. T. e. MoIHO-
CTbI0 OOECTIEeUMBAET TOMEOPE3UC BCEX ITUX MPOIIECCOB.

Amnanorus B aBomonuu ['en u Hoocepsl, BUAMMO, COXPAHUT-
cs1 ¥ Tocyie AeMorpaduueckoro nepexoaa. 3ech OyaeT momiep-
’KMBaTbhCsl HEU3MEHHbIM, B HEKOTOPBIX MapaMeTpax, yke JOCTUT-
HYTOE Ha MOMEHT €T0 3aBEPIICHU S COCTOSTHUE UJIU €0 TOMEOCTa-
3UC, T. €. IPOrPeCC MPOAOJIKUTCS, HO C TIOCTOSIHHBIM HACEJIeHU-
€M IUTaHeThl, (PMKCUPOBAHHBIM SHEpronorpedaeHneM (?), Hem3-
MeHHbIM MUpoBbIM BBII (?)...

Takoe roMeocTaTUuecKoe Mo OJHUM U SKCTEHCUBHOE I10 JIpY-
I'MM TOKa3aTessiM pa3BUTHE MPOAOIKUTCS, MO-BUAUMOMY, A0
CJIEYIOIETO SBOMIOIMOHHOIO CKAa4YKa W CJIEAYIOLIEro Mepuona
B3PBIBHOTO THIIEPOOIMUYECKOTO POCTa.

% %k ok

Hama teopusi IeJIMKOM U MOJIHOCTBIO ONMUPAETCsl HA OCHOB-
HbIE TOJIOKeHus1 (peHoMeHomornuecko Teopun Karmiiel (Gosee
TOrO, Hallla MOJIEJIb M MOJIENIb Kanuigsl MOJIHOCTBIO M30MOP(HBI),
HO JJa€T UM TeJIEOJIOTMYECKYI0, a He (PUBUKATTUCTCKYIO (CUHepre-
TUYECKYI0) MHTepIpeTaluio, koropoi npuaepxusaics C.I1. Ka-
MA1a.

[Mpuyem Bce monoxkeHus Teopur Kamuiiel ObUTH TTOTYYEHBI
HaMU MCXO/Is1 U3 OIHOTO €AMHCTBEHHOTO MPEAIOJIOKEHUS O TOM,
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YTO POCT YMCICHHOCTH HAcCelieHUs] 3eMJI MOXET ObITh Tpe/-
CTaBJIEH KakK 3Kkeugunavroli, 1o KoHApaTheBCKUM LIMKJIaM,
POCT OMHHUAJILHOW MePapXUUYECKOI CETU YETBEPTOrO paHra.

Yro no3BosisieT 0OBSICHUTh AHOMAJIBbHBIN TUNIEPOOTNYECKUi
POCT HaceseHus1 3eMJIH, MPeICKa3aTh AUHAMUKY pOCTa YeioBe-
JyecTBa B OyayIleM, TOHATh TPUIMHY ITUKJIMYHOCTA UCTOpUYE-
CKOT'0 Y 3BOJIIOIIMOHHOIO MPOILIECcca, MOJHOCTBIO CHATh Mpo0Jie-
My, CBSI3aHHYIO C OTCYTCTBMEM IIPU3HAKOB CYIIECTBOBAHUS BHE-
3eMHBIX [IUBWJIN3AIMIA, ¥ BHIPA0OTaTh ONTUMAJIBHYIO CTPATETUIO
UX TIOMCKA.

BaxHO MOHMMaTh, UTO Hallle UCCIIeJOBaHUE HE UMEET HUYEro
OOIIIEero HU € 30TEPUKOM, HU C PETUTUO3HBIMU YUEHUSIMH, HU C
KPEalroHN3MOM B OOBIYHOM CMBICTIE CJIOBA. DTO TaKXke HE HY-
MEpOJIOTHUsl.

Hamu nipescraBiena crporasi MaTeMaTndeckasi MOJesb pocTa
HacesleH!s1 MUpa, KOTOpasi KOJIMYECTBEHHO U KAaYeCTBEHHO 00b-
sICHSIeT (peHOMEH TUTepOOTMUYECKOro pocTa, U B KOTOPOH STOT
POCT THIIOTETMYECKU CBA3BIBAETCS C POCTOM IPOCTEUIIENA W3
BO3MOXHBIX HEPAPXMUECKUX CeTeill — OMHMAJIbHOW Mepapxuye-
ckoit cetu (BMIC) HEMOHSATHON PUPOIBI.

KaxnpiM y37moMm kotopou siBisiercsi coepiieHHass BUC Ha
€IMHMIly MEHBIIIEr0 paHra, coOpMUpPOBABILASCSA HA IMPEbIIY-
meM stane 3soonun. CeTh YenoBeKa, COMPOBOXAAIOLIAS €ro
9BOJIIOLIMIO, — TPMHAJLATHIM 110 CUETY 3Tall YHUBEPCAIbHOM 3BO-
JIOLMU U YPOBEHb UEPAPXUU CETU, €CJIM CUMTATh OT BoJbIloro
B3pbIBA.



Takasi ceTb npeacTaBIsieTCsl TPAHCIIEHICHTHBIM apTehakToM,
00NaJalonMM CBOMCTBOM aHAJIOTMYHBIM CBOWCTBY UeslOBeYe-
CKOM MEHTaJbHOCTH, [T03TOMY, BO3MOXKHO, YTO U CaMO YeJIOBe-
YecKoe CO3HaHUE KakK (heHOMEH MOPOKIEHO ITOW CETHIO U HEPa3-
PBIBHO C HEM CBS3AHO.

Knarrep, kak coBepiieHHass OMHMATbHAS HepapXuyecKast
CeTb, B HallleW MOJIEJI, B TOYHOCTH COOTBETCTBYET IMOHATHIO XO-
JIOH — (PyH/IaMeHTaIbHOU CTPYKTypHOU enuHuiia Kocmoca B ¢pu-
nocodpun Kena Yunbepa.

TkaHb yHHMBEpCYyMa COCTOMT M3 3JIEMEHTOB, UMEIOUIMX, CO-
rnacHo Teuspy ne IllapneHy, 1Be COCTaBIAIOIIME: MATEPUATIb-
HYIO ¥ co3HarelibHy10. CO3HaHUE, UMEHHO 3TOT TEPMUH UCIIONb-
3yer Telisip, IyOnupyer, CONPOBOK/IAET IBOMIOLHUI0 MaTepUX Ha
BCEX €€ YPOBHSIX, MprueM 0ojiee BHICOKOMY YPOBHIO OpraHu3a-
Y MaTepHH COOTBETCTBYET OOJiee BHICOKMI YPOBEHb CO3HAHMSI.
[29 c. 58, 79]

Hemenkuii 6uonor Xanc [Ipuill TOBOPUT O HETIO3HABAEMOM
HeCyOCTaIIMOHAIBHOM IICUXWYECKOM HavaJsie, areHTe, COPOBOXK-
Jawouem oHtorenes. (Ilocnenoarenu puina pacpoCTpaHAIOT
€ro AEMCTBUE HA 3BOJIIOLIMIO BCETO KUBOTO.)

ITOT areHT, KOTOpbIi Beiie] 3a ApucTtoTeneM JIpuill Ha3biBaeT
SHTEJIEXUEH, HE SABJIAETCS SHEPrEeTUYECKUM WIN IPUYUHHBIM, T.
€. ICUCTBYET B COOTBETCTBUH C 3aKOHAMU ITPUPOJIBI U €€, IHTEIE-



XHH, CBOOOION BOJIU (UTO CO3BYYHO CBOOOJIE KBAHTOBO-MEXaHHM-
YeCKOro BbIOOpA). DHTENEXusl OPraHu3MOB, yTBepxkaan pwuin,
UMeeT Pa3jIMyHble BUbI, 3aBHUCAIINE OT CTAJUU WX SBOJIOIUH.
B npocTeiinmx 0gHOKIETOYHBIX OPraHU3Max OHA CPABHUTEIIBHO
npocTa.

[lo mepe TOro, Kak Mbl TMOJHUMAEMCS O SBOTIONMOHHOM
JIECTHUIIE OT PACTEHUH K HU3IIMM KUBOTHBIM, OT HUX K BBIC-
UM U, HAKOHEII, K YeJIOBEKY SHTeJIeXHsl CTAHOBUTCS Bce Ooiee
u Oosiee CJIOXHOUW. DHTeNexus, Mo MHeHuio [lpuina, mpeacras-
JsieT coOOl HEYTO 3HAYMTENIBHO OOJIbIee, YeM pasyM WM, IO
KpaiiHell Mepe, OoJblliee, YeM CO3HATENIbHBIN pa3yM, TIOTOMY UTO
OHA OTBETCTBEHHA 3a BCE TO, YTO KaXAasi KJIETKa JIesaeT B Tejie.
To, 4T0 MBI Ha3bIBaEM Pa3yMOM YeJIOBEUECKOro Tesla, B IEHUCTBU-
TEJIBHOCTH €CTh HE UTO MHOE, KaK YacTh SHTEJIEXMH YeTOBEKa.

OnHo U3 BaKHEWIMX MecT B yueHnru AHpu beprcoHa, Kpymn-
Heiiero punocoga XX Beka, 3aHUMAET MOHSITHE KU3HEHHOTO
NIOpbIBA, KOTOPBIH, IO €ro MHEeHUI0, Haxonutcss B CBepxco3Ha-
HUM WK B bore. DBOIONMS MPEACTaBISETCS UM KaK TOCTOSTH-
Hasi 00pb0a KM3HEHHBIX TIOPHIBOB | MEPTBOM MaTepHH, MPETIsT-
CTBYIOILIEH STUM TMOPbIBAM.

Takast 60pbOa UAET 1Mo HECKOIBKUM HarpaBjieHus M. B ogHoM
MeCTe CONPOTUBJIEHNE MaTePUH IOOEXKJAeT KU3HEHHBIH TIOPHIB,
B JIDYTOM BO3HHKAET JBIKEHHE 1O 3aMKHYTOH JIMHUM, HO TaMm
I/1e JKU3HEHHBIE CHJIBbI TPEBOCXOIAT KOCHOCTh MAaT€PUH — IPOUC-
XOIUT Pa3BUTHUE MPOIPECCUBHOTO XapaKTepa.

Bo Bce BpemMeHa yueHble MCKaIU ABWKYIITYIO CHITY («OyKCHP»)



spomoru. Tak, Tumodees-PecoBckuii B cBoelt mocneaHen pa-
6otre 1980 roma muIeT 0 3aKOHE MPOTPECCHBHOTO Pa3BUTHS,
HEOOXOIMMOM Hapsily ¢ 3aKOHOM €CTECTBEHHOTo oTdopa IS
0OBSICHEHH I SBOJTIOIHH.

dakTOp, B OCHOBE KOTOPOTO JIEXKUT HEKOE 00Ilee CBOMCTBO
MHUPO3JaHUs, JEMCTBYIOIIMI HA BCEX €r0 YPOBHSX, COBPEMEH-
HBIE SBOJTIOIIMOHUCTHI, HE TAPBUHUCTHI, HA3BIBAIOT AKTUBHOCTHIO.
[loa akTUBHOCTBIO MMOHUMAIOT JAEATEIbHOE, ITPOrPECCUBHOE Ha-
qaJio, MPUCYILEe KaxI0W YacTUlle MaTepuaJbHOTO MUpa, Kaxk-
JIOM 4acTy JKUBOTO; HA4YaJlo, KOTOPOE JIBUKET SBOJIOLIUEN U CY-
IIECTBOBAaHKE KOTOPOTO CIIOCOOHO OOBSICHUTD BCE €€ 3araikH.
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B 3t10ii KHUTe BbI HalifieTe OOJbIIOEe KOJINYECTBO (paKkTOB, ro-
BOPSAIIMX O TOM, YTO HApPsIY C U3BECTHBIMU (PU3MUECKUMU 3a-
KOHAMH BCET/ia CYIIECTBOBAJIM CHIIbI, KOTOPbIE MTPOJBHUTAJIH 9BO-
JIOTIMIO K TIpe/I3aJaHHoi 1ienv. Mbl He 3HaeM KaKoBa UX MpPH-
PoJa, HO HE CUUTAEM 3TH CHJIbl CBEPXbECTECTBEHHBIMU WU 0O-
JKECTBEHHBIMU: JIOJKHO OBITh KAKOE-TO PaIlMOHATbHOE UM 00b-
sICHEHHE.

Hawubosnee npocras (HO HeoOsA3aTeIbHO NIPAaBUIIbHAS) MHTEP-
IpeTalys Halllel TeJeoJIOrMYecKOl MOJIeN MOApa3yMeBaeT pa-
3ymHbIii 3ambicen (Intelligent design), sBommonuio (HO He 1o [ap-
BUHY), (pMHAJIBHOCTb U 9KBU(PUHAIBHOCTD, T. €. €€ IO3TAITHOE
NpOABWXEHUE K (PUHATY, pa3yMHOE IMPOSKTUPOBAHUE M HETpe-



PbIBHOE YITpaBJIEHUE STOM IBOTIOLUEH.

Kak BapmaHT pa3yMHOTrO 3aMbiCia MOXET ObITh PAacCMOTpe-
HO omnucaHue Hauleil BceneHHOI B Bujie KOMITBIOTEPHOW CUMY-
JIALIMM, OCYIECTBJIEHHOM HekuM CBepxpasymoM. (Takon noa-
XO[l HUYYTh HE XYK€ YMCTO YMO3PUTEJILHOTO MpPEeICTaBICHUs
0 MynbTHBCEIEHHOM, BKIIOYAIONIEd OECKOHEYHOE MHOKECTBO
BceneHHbIX, B KaXkJI0 U3 KOTOPBIX (DYHIAMEHTAJIbHBIE TTOCTOSTH-
Hble MOTYT PUHUMATH JIIOObIE CITyJYaiiHble 3HAYEHH . )

B takoii BupTyasnbHoii BceneHHOM He TOMbKO (hpU3UUYECcKue 3a-
KOHBI OIPEAENIAIOTCS aBTOPaMHU 3TOM KOMIBIOTEPHOM CUMYJISI-
LM, HO U camMa YHUBePCaJIbHasl SBOJTIOLMSI HEMPEPHIBHO KOHTPO-
JIMPYeTCs M HAIIPABJISIETCs] Ha BCeX ee CTYTEeHIX HeOObIIMMU, Ha
YPOBHE IIIyMOB, BO3MYIICHUSIMU B HY)KHOE «CO3JaTeIsIM» pPyC-
JI0.

Eme ogqHMM BO3MOXHBIM OTBETOM Ha BOIPOC O IMPUPOJE
YIPABJISIONIUX CHJT MOXKET OBbITh MPeJCTaB/IEHUEe O TOM, YTO BCE
JIeJI0 B PUPOJIe BpeMeHH, U Oyayiliee criocOOHO BIHATh HA Ha-
CTOsIILIEe, HAITPABJIsISl TPOLIECCH IBOJIOLMU B CTOPOHY MX IOCTE-
NIEHHOTO YCJIO)KHEHUsI JUIsl TOCTUKEHUS yXKe CYILECTBYIOLIEH B
KAKUX-TO U3MEPEHUSIX KOHEYHOM Lieu. Ho MOXHO /1 B Takoe
MOBEPUTH?

OrnpesiesIeHHbIN MHTEPEC UMEET TaKKe MPEICTABIEHUE O Ha-
et BeeneHHOM Kak 0 HEKOM CYITHOCTH, 00J1a/1al0IIei TaMsThiO
BCEX CBOMX MPOILIbIX MHKapHAIMKA U MTPOHOCAILEHN 3Ty MaMsTh
yepe3 neky1o Bonblioro B3pbiBa; CyIIHOCTH, SBOJIOLMOHUPYIO-
el B «OeCKOHEYHOW» Yepeie TaKuX BosbImx B3phIBOB B Ha-



MpaBJIeHUY HEKOW Ipe3aiaHHou 1iend. [1aMsATh 0 mpoIuisix Bo-
TUTOIICHUSIX TIO3BOJISIET €l BLIOMPATh B KaXIbIii MOMEHT CBOETO
Pa3BUTHS TIEPCIIEKTUBHOE HATpaBJieHHe W U30erath TYIUKOB U
KoJIjarnca.

CBoOoza BBIOOpA, TaK ke Kak HeM30eKHbIli BO3BPAT Ha CTap-
TOBYIO MO3UILMI0 (CBEPXIUIOTHYIO Karuiio bBosbinoro B3phiBa),
MPOIUCAHBI 3[IECh B HEM3MEHHBIX MpaBWiax Urpbl (pyHaaMeH-
TaJIbHBIX (PU3UYECKUX 3aKOHAX M TeX 3aKOHAX IBOJIIOLUH, JI0 KO-
TOPBIX He J0Opasach eie COBpEMEHHast HayKa).

Takoii B3I HA BoJbIyI0 UCTOPUIO TTO3BONISIET OOBSCHUTH
MHOXECTBO «HEBO3MOXKHBIX» CITyYaHOCTEU, KOTOPbIe B KOHEY-
HOM CY€Te W MPUBEJIM SBOJIOIUIO K YEJIOBEKY U €ro COLUyMYy.
SIcHO, 4TO Ha 3TOM BOJBINAsA UCTOPUS HE 3aKAHYMBAETCS U UTO K
duHay ee NpUBEAET KOHCOIUAUPOBAHHBIM pa3yM BceneHHOu.

% %k 3k

HecoMHEHHBIM TOCTOMHCTBOM Halllel CETEBO MOJIE/IH SIBJIsI-
eTcs TO, YTO OHA ChOPMYJIMPOBAHA HA SI3bIKE MATEMATHKU (MHA-
ye B HEW He ObLJI0 ObI HUKAKOIO CMBIC/IA), HO MaTeMaThKa 3/1eCh
HECJIOKHAs — Ha YPOBHE IEPBOro Kypca TexHuaeckoro Bysza. 3a-
METHM, YTO MaTeMaTHYECK1e BBIKJIAJKHU (IPOBEPEHHbIC U Mepe-
IIPOBEPEHHbIE) TIOYTH BCErJa MOKXHO MPOMYCTUTh O€3 BCSAKOIO
yiiepOa /i1l IOHMMaHusl, a B iaBe «Kparkoe onucanue moze-
JIv» TIPUBEICH ee YIPOIIEHHBIH BAPUAHT, B KOTOPOM pazOepeTcs
Jlake CTapIIeKJIACCHUK.



Hainia Teopusi eIMHCTBEHHAsI U3 BCEX CYHIECTBYIOIIMX MTO3BO-
JISIET HEe TOJILKO OOBSICHATD, HO U MPeCKa3bIBaTh. M TOJIBKO 3TO
€€ KauyecTBO UMEET, C Halllel TOUKU 3peHus], IIEeHHOCTh. Hukakux
MUpOB, HUKaKOU prstocoprn, HUKAKUX OOIUX pacCyKIeHUN —
TOJIBKO MCXOJIHBIE MTOCTYJIAThI U UX CIIEACTBUS. Tak, YUCJTIEHHOCTh
HaceJIeHWs MUpa Ha MOMEHT 3aBepIIeHUs IJI00AJTbHOTO JAeMO-
rpadMyecKoro nepexoja B mecruaecaThix rogax X XI cronerus,
COIVIACHO HAlllell MOJENH, TOCTUTHET CBOETO MPEesIbHOIO 3Ha-
yeHus 9,2 + 0,2 miipz 4EI0BEK U MHOTHE THICSYU JIET MEHSIThCS
MPAaKTUIEeCKH He Oy/eT.

Ho 0coOeHHO BakHBIM SIBJISICTCSI TO, YTO HAllla TEOPHS MO-
*KeT ObITh (pasbcupunipoBana. Bozpact BeenenHoli BbruucieH
HAMU C TOYHOCTBHIO A0 mATH 3Havammx uugp: T = 13805,2
0,2 mutH neT. U 3T10T pesysbrar MoKa MOJHOCTBIO COINIACYETCS C
UMEIOIIUMHUCS HaOTIOIaTeIbHBIMUA JTAHHBIMU M CYIIECTBYIOIIEH
Ha AaHHbIi MoMeHT (2017 ron) Teopueit: T = 13750 £ 130 man
set — Plank, T = 13799 *+ 21 muH JieT — ctanaapTHas KOCMOJIO-
ruyeckast MoJieb.

Bospact Bcenennoit (Bpemsi Bosbioro B3pbiBa) MOCTOSTHHO
YTOUHSETCS: €llle HECKOJIBKO JIET Ha3aj CUMTAJIOCh, YTO OH Pa-
BeH 13,7 mupa Jiet, ceiiyac ke 10CTOBEPHO YCTAHOBJIEHO, YTO
o10 13,8 Mutpa. [TocMoTpuM, Kakoii OynieT ciaeayoliast 3Havanas
udpa. CornacHo HalMM MojcyeTam, 3to Oyaer eaununa: 13,81
MJIpA JIET.



Mup, B KOTOPOM MBI KUBEM, UMEJI CBOE Hayajo: 13,8 mupn
JIET TOMY Ha3aJl CTapToBaJIa 3BoMOLMsA Hamerd Beenennon. Ho
TO, YTO MMEJIO HAyalo — JIOJDKHO UMeTh M KoHell. PuHasb-
HOCTb, YCTPEMJIEHHOCTb YHUBEPCAJIBHOM SBOJIIOLMHU K CBOEMY
€CTECTBEHHOMY 3aBEpLUEHUI0, (PUHATY SBJSAETCA, MO HAIleMy
MHEHMIO, €€ IBIXKYILEN CHJIOW. DTOU TEME MOCBALIEHA OTAEIb-
Has IJlaBa Halllell KHUTH.

dunan sBomonmy BeesleHHOM — U B 9TO MOYTH HEBO3MOX-
HO IIOBEPUTh — COCTOMUTCS, COIVIACHO HALIMM IOJCYETaM, MpH-
MepHO depe3 1,5 muH jet. DTa nara Obl1a MOTydYeHa B Pe3yiib-
TaTe JBYX HMKAK HE CBSI3aHHBIX MEXKIY COOOW BBIYMCIICHUH W
NI03TOMY MPEJICTABISAETCA BECbMa HalekHOU. MHave roBops, He
MUWLIHAP/bI BOBCE (M, KOHEYHO ke, He OECKOHEYHOCTh!) a BCEro
JIMIIBb TIOJITOPAa MUJUIMOHA JIET OCTAJIOCh y 3TOM BceeyneHHon Ha
9BOJIIOLIMIO.

B3mian Ha yHUBEpCaIbHYIO 3BOMIOLMIO KaK HAa 3arulaHUpPO-
BaHHBIN, YCKOPSIOLIUIICS NPOLECC, UMEIOIINI YHUKAIbHOE Ha-
9ajio U aOCOOTHOE 3aBEpIEeHHUE, TO3BOMSIET 10 MHOMY B3IJIS-
HYTb Ha HEKOTOpPbIE IPUPOIHbIE SIBJICHUS], TPUYMHA KOTOPbIX J10
CHX IIOp OCTaeTCs HEMOHATHOU. B yacTHOCTH, 3TO Kacaercs (pu-
3uku ColHUa, NapaHOPMaJIbHBIX SIBJIEHWI, IPUPO/BI IIAPOBOM
MOJIHUH.

B rnaBe «®aHTazuu Ha TEMY BOIOLMN» MbI U3JIOKUJIU CBOIO



TOUKY 3pEHHUsI 110 BCEM 3THM BOIIPOCaM, a TaKKe Halllu IMpej-
CTaBJIeHUs1 00 OCHOBHBIX dTamnax Bosbioil ucropun u Oyayiem
yesioBedyecTBa. M XOTs Bce 9TH (paHTa3MM HUKAK He MPETEHIYIOT
Ha Hay4YHOCTb, BO3MOKHO, YTO 3€PHO UCTHHBI B HUX €CTb.

MHOXeCTBO YIMBHUTENIBHBIX COBIAJCHUIH, C KOTOPHIMH MBI
CTOJIKHYJIUCh TIPH padoTe Hall 9TOM KHUTOM, MOXET ObITh JO-
0aBJIeHO B KOMWJIKY TaK Ha3bIBAEMOTO aHTPOITHOTO MPUHIIMIIA.
B rnaBe «Bcero nuib cy4aifHOCh?» Mbl MOMBITATHUCH MOJICYH-
TaTh BEPOSITHOCTh TaKMX COBIMAJCHUM, UCXOs U3 CYIIECTBYIO-
MIMX TPEICTaBICHUI O Pa3BUTHH U SBOJIONWH.

% %k %k

B cBoux padorax no teopernueckoit gemorpaguu C.I1. Ka-
TIUIA HAPSITy C BBIAIOIITUMUCS TOCTHKEHUSIMU JOMYCTHIT TaKxkKe
11 OOJIBITIIOE KOJIMYECTBO OIIMOOK (HE OIINOAETCS TOT, KTO HUYEro
He JIeJlaeT), MaTeMaTUYeCKHX MTPOCYETOB, YTBEPKICHUN, TPOTH-
BOpEeYalluX ero ke COOCTBEHHOM JIOTHKE.

M3-32 OrpoMHOT0 yBakeHHs K TaMATH 3aMedaTeIbHOTO IOITy-
JIpU3aTOpa HayKH, KOTOPOTro HaM BCEM OUYEHb HE XBaTaeT, HaIlIK
KPUTHYECKHE 3aMeYaHusI He BBIIEJISUTUCH B OTAEIBHYIO IJIaBY, a
ObLIM pa30pocaHbl MO BCEUl KHUTE.

B sTOll KHMre BB Takke HaiaeTe MOAPOOHBIA aHAIU3 Psi-
na nyommkanui C.B. Iupens u A.B. TlognazoBa mo HeKoTo-
PBIM IIpoOIEMaM rHIepOOTIUECKOTO POCTA U BOJTIOIHH, & TAKKE
YHUYTOXKAIOIIYIO KPUTHUKY NCeBIOHAYYHbIX M3bIckaHuil A.Jl. [1a-



HoBa’ u A.B. KopotaeBa, mocBsiteHHbIX OM0chepHOMY KPHU3HCY
Yl CUHTYJIAPHOU TOYKE 3BOIOLUH.

Ho miaBHOe BHMMaHME HaMU YIEJEHO «TpyJam» HMCTOPHU-
ka-BocTokoBena A.B. Koporaepa mo mpoOieme rurepOoamnyde-
CKOTO pocTa HacesleHus 3eMJIM, KOTOpbIe Mbl BOOOIIEe HE CUMTa-
eM HayuyHbiMu. «Hamnbonee yoeauTenbHas», IO MHEHHUIO €€ CO-
3narenis, uzooperarenbckasi Teopusi Koporaea He nmeer mpasa
Ha3bIBATHCS HAYYHOU, TIOTOMY UTO MPUHITUIHATIEHO HETTPOBEPSI-
eMa M HUYero He Mpe/ICKa3bIBaeT.

[MonMeHa NOHATHI, OTCYTCTBHE Kay3aJIbHOTO aHaJIM3a U3y4a-
€MBbIX CBsI3el, HEBEpHOE OIpe/ie/IeHre 3aKOHA TUTIepOOINYeCcKO-
r0 poCTa, ITHOPUPOBAHKE TPOOIEMBI YCTOMYMBOCTHU POCTa, (pui-
3UKAJIN3M — BOT JIaJIeKO He TIOJHBIN TlepeveHb TPyObIX Mpocye-
TOB ee aBTopa. KopoTaeB MHOro JieT 3aHuMa’icsi mpooaeMoil ru-
nepOOIMYECKOro pocTa HaceneHus1 3eMJIi, HO TaK B Hell HUYero
U He TIoHsU1. U 3TO He ToJIoc/ioBHOE YTBEp:KACHUE: HAMU TIPe/-

2 Yro6mr pazoOpatbcs B (peHOMEHEe YHUBEPCAJIbHOM SBOIONNH, [IaHOB PHMEHSIET. . .
tepmonrHamuKky! s yHuBepcyma, 6uocdepsl n Hoocephl, He 110 aHaJIOTHH BOBCE,
a B IPAMOM TepPMOAMHAMUYECKOM CMBICTIE BBOIATCS B PACCMOTPEHHUE TaKKe MIOHATHS,
Kak (pa3oBbIi Mepexol, MacTabHasi HHBAPHUAHTHOCTb, (Da30BOE MPOCTPAHCTBO, TOU-
Ka 6npypranud. .. PU3NKAITNUCTCKHH, KaTacTpo(pUIecKnii TOAXO K HCTOPHIECKOMY,
SBOJTIOLIIOHHOMY TIpOIIecCy MPUBOIUT [1aHOBA K aIOKAIMIITHYECKUM, a0CypIHBIM pe-
3ynbTaTam.[J1 HeucKyIeHHoro yma TeopdectBo [laHoBa MpejcTaBisfeT HECOMHEH-
HBII Bpefl yXKe TOJBKO MOTOMY, YTO IOCJIe TIPOUYTEHHs ero paboT MOXET BO3HUKHYTb
WILTIO3HS, YTO SBOJIOLMIO ¥ NCTOPHIO MOKHO OMHCBHIBATH HA A3BIKE TEPMOIUHAMUKU.
JIJ1s1 UCKYIIIEHHOTO yMa 3HAKOMCTBO C «TpynaMu» IlaHoBa — HanpacHas Tparta BpeMe-
HHU.



CTaBJieHa 0OCTOSITeNIbHASI KPUTHKA B €r0 aJIpec.

XysKe BCEero To, 4To, BO3OMHHUB ce0sl Typy B BOITPOCaxX pocTa
¥ 1Iepexo/ia, OH OOMaHbIBAET, BBOIUT B 3201y JEHUE MHOTOUHUC-
JIEHHBIX YMTaTesiell CBOUX paboT. MHOTOYMCIIEHHBIX HE TOTOMY,
YTO €ro UCCJIEA0BAHUE IOJIb3YETCS MOIYJISIPHOCTHIO, a IOTOMY,
YTO OH CaM MO3a00THJICS «IIPOTIeYaTaTh» ce0s1 U COABTOPOB BE3-
1€, T TOJIBKO BO3MOKHO.

C nmenem KoporaeBa CBA3aHO e11e OAHO YPOIIUBOE SIBJICHUE
NIOCJIETHETO BPEMEHM, KOTOPOE Mbl Ha3BaIM «KOPOTAEBIIMHAY.
CyTb €ero 3aKJIo4aercsi B TOM, YTO pacTeT MOTOK HIU3KOMPOOHOM
Hay4YHOU, TOYHEE TICEBJJOHAYYHOM, U HAyYHO-TIOIY/IIPHOM JIUTE-
parypbl, CO3JaHHOM KOMITAaKTHOU I'PYIIIION JIMLI, KOTOPYIO MBI Ha-
3BaJIM «KOPOTAEBCKOM KOPIIOpaIlei», T. €. peub UJET O Tpoda-
HallMX HAy4YHO-ITPOCBETUTEIBCKOU AEATEIBHOCTH (CM. 1. «OcTO-
POXKHO — KOPOTAEBLIUHA» ).

OtnenpHasg W, Kazajoch Obl, HUKAK HE BIMCHIBAIOIIASCS B
IJ1aBHOE HaIlpaBJIEeHUE TeMa, KOTOPOU Mbl KOCHYJIUCh B 9TOM KHU-
re, — 3TO 3aKOHbI POCTa YHUCIEHHOCTH U30JIMPOBAHHbIX MOMYJIsA-
1mii. Ho oHa HarpsiMylo cBsi3aHa ¢ po01eMoii runepOoInyecKo-
I'0 pOCTa: HAMH IIPE/ICTaB/IEHbl MHOTOUMCIIEHHbIE apTyMEHTHI, IO-
BOPSIIIIHE O TOM, YTO TUTIEPOOTMIECKUI POCT MOMYJISIIIAN KaK aB-
TOKATaJIMTUYECKUI TTPOLIECC — HUKOT/IA HE BCTpeYaeTcs B MpU-
poze.



BBenenune

3araaka runep00Jn4ecKoro pocra

['unepOomnuecKuil pocT YMCICHHOCTH HaceJIeHUsI MUPa BIep-
BbIe OBbLT orrcaH B cratbe X. Dépcrepa, [1. Mopua u JI. Dmuora,
ornyonukoBaHHo# B 1960 romy B *kypHaie «Science», KoTopas
Has3bBajach «JleHb crpamrHoro cyfa natauna 13 Hosops 2026
roja». AHaIM3UPYs OOJBIION 00BEM JIeMOrpapUIeCcKrX JaHHBIX
OT Hayaja HOBOW 3pbl 10 1960 roga mo MeToay HaMMEHBIIHUX
KBa/IpaToB, OHU BBISICHWIU, YTO 3aBUCHUMOCTb YMCJIEHHOCTH OT
BpEMEHU XOPOIIIO aNMPOKCUMUPYETCsl cTeNeHHOM (hyHKIIUEN ¢
nokaszareseMm n = -1.

[TpryeM TOYHOCTB, C KOTOPO¥ OBLT OMpeE/Ie/ICH MoKa3artelib n,
MOJTyYWJIaCh OYEHb BHICOKOM: IOBEPUTEJIbHBIN MHTEPBAJI OKA3aJl-
s paBeH Bcero oHou cortoii! Tak BriepBble OOHAPYKUIIOCH, UTO
KpUYBasi pocTa HaceJleH!s1 3eMJIH JIydllle BCErO OMUCHIBAETCS TH-
niepOosion (1):

C

N= ——
To—T



Puc 1. 3akon eunepbonuueckoezo pocma HaceneHust 3emau.
I'oe Cu Ty — koncmaumot: C = 187 mapo, Ty = 2027 .

Crarbsa dépcrepa 1 ero KojUler NpuBJIeKIa BHUMaHUE yye-
HBIX Bcero mupa. CorlacHO 0OHapy:KeHHOW 3aKOHOMEPHOCTH,
YHCJIEHHOCTH YesioBevecTBa 13 Hosa0ps 2026 roaa nomkHa Oyaer
yCTpeMHThCS K OeckoHeuHocTH. Ho He TONIbKO amokanunTuye-
CKUM Pe3yJIbTaT 3TOrO UCCIIEJOBAHUS BbI3bIBAET YAUBIIEHUE.

Vxe cam (pakT runepOOIMUECKOro pocTa HaceIeHu s 3eMJIH, U
MBI 9TO B JAJIbHEHIIIEM TIOKaXeM, TIPUBOIUT K HEN30E)KHOMY BbI-
BOJLy: YEJIOBEUECTBO Ha MPOTSKEHUU MOCAETHUX JBAALATH CTO-
JIETUI NIPEJCTABIISUIO €IUHYI0, B3aMMOCBSI3aHHYIO (KaXk/1asi 4acTb
— C Kax/0i), pacryiiyio cuctemy. [loBeputh B Takyio cucteM-
HOCTb OYEHb TPYIHO U ISl ee OOBSICHEHHS aBTOPaMU ObLIA TTPH-
BJIEYEHA MOJHAsA B TO BPEMS TEOPUS UTP:

«OfHaKO TO, YTO MOXET OBbITh TPABUIBHBIM IO
OTHOILIEHUIO K 3JIeMEeHTaM, KOTOpble W3-32 OTCYTCTBUS
MEXAy HUMH a/IeKBaTHOW KOMMYHHUKAIIMU  JIOJKHBI
MPUHUMAThH YYacThe B COPEBHOBATEIBbHOW Urpe ¢ (MOYTH)
HYJICBOI CyMMOW BBIMTPBIIIIA, MOKET ObITh HEITPABUJIbHBIM
IJIS1 JIEMEHTOB, OOJMAJAIOIUX CUCTEMON KOMMYHHUKAIIUH,
KOTOpasi AaeT UM BO3MOKHOCTh OOPa30BbIBAaTh KOAIUIIHY,
TMIOKa BCE JIEMEHTHI HE OKa3bIBAIOTCSI CTONb CUJIbHO CBSI3aHBI
MesK/1y cOOOM, YTO BCE HACEJIEHUE C TOYKH 3PEHHS TEOPUU
UTP MOXET PacCMaTpyBaThCs B KaYeCTBE €IMHOTO UIPOKa,
BE/IyILIEr0 Wrpy, B KOTOPOW B PpOJM BTOPOrO WUrpOKa-



OIIOHEHTA BBICTYIIAET TIPUPOIa»°.

dopmyna Pépcrepa OblIa yTOUHEHA HEMEIIKUM acTpou3u-
koM C. XophHepom. IlonyyeHHass uM mpocrtasi 3aBUCUMOCTb C
YAUBUTEIBHOM TOUHOCTBIO OMUCBHIBAET POCT HACEJIeHUs] MUpa B
T€UEeHNE MHOT'MX THICSY JIET. [2]
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Puc 2. opmyna XopHepa: 3asucumocmo uucreHHOCmU Hace-
NeHUst 3eMau om Hauana Heoauma 0o 6mopoii nonosunvl XX aee-
Ka.

C MOMeHTa OTKPBITHS 3aKOHA pOCTa HaceJeHUs: 3eMIu Ipo-
IIJIM JEeCATHIETUS, OIHAKO 3arajika 3TOro «aHOMAaJIbHOTO» TH-
nepOOIMYECKOroO POCTa TaK M OCTAETCsl Hepa3raJaHHOM.

«Tomac PobGepr Mambryc (1766-1834) BowIEN
B wucropuio Omarogaps kHure «OmBIT O 3aKOHE
HApOJOHACENIEHUS, WM W3JIOKEHUE [MPOUCHICIIIEro |
HACTOSILIETO JEHWCTBUS 3TOr0 3aKOHA Ha OJaroieHCTBUE
YeJI0BEYEeCKOTO poja», aHOHMMHO OITyOJTMKOBaHHOM B 1798
rony. B atom Tpyzme oH yTBepkaad, YTO YHCIEHHOCTh
HaceJIeHus1, eCJIM TOMY He BO3HUKAeT TIOMeX, BO3pacTaeT B
reoMeTpuyeckoil mporpeccuu. M, Kak BBISICHUIIOCH TO3XKe,

6 Foerster, Mora, and Amiot 1960



9TO JEWCTBUTENBHO TaK, AJIs1 BCEX BUIOB OT aMeOBI JI0 CJIOHA
B YCJIOBHSIX M30BITKA PECYPCOB.

Iliist Bcex, KpoMe uesioBeka. JlanHble najgeonemorpadgon
[IOKA3QJIM, YTO B TEYEHUE MOCICAHUX IBYX MWIIMOHOB
JIeT YUCIIEHHOCTh HAaCeNIeHUsl pocia ropasno Owictpee. U
pe3y/IbTaThl HAJIMLIO: HAC B IECSITh THICAY pa3 OoJblile, YeM
HalMX OJNVDKAWIIUX POACTBEHHUKOB, UEIOBEKOOOPA3HBIX
00e3bsiH. [Touemy? M 4TO C 3TUM 3aKOHOM HPOU3OMIET
nanpiie? 1o  (QyHIAMEHTaJIbHBIE BOIPOCH MHUPOBOI
JIMHAMKH, aHTPOIOJIOruy, iemMorpacum. [Tepeauuii Kpaii»’.

Takoro pocra mpocTo He JOJKHO OBUIO OBITh: KOJOHUM OaK-
Tepuil Tak HE PACTyT, MOMYJISIMKU KUBOTHBIX TaK HE Pa3MHO-
*KatoTcsl. He BbI3bIBaeT Takke HOBepHsi OOBSICHEHUE TOTO SIBJIE-
HUS «UH(GOPMALIMOHHBIM B3aUMOJIEHCTBUEM Beex Joaen ONKy-
MeHbI», koTopoe nipenoxwi C.I1. Kanua.

Jl71s1 TOro, 9ToOBl OYYBCTBOBATh CKOJIb HEOOBIYHBIM, Mapa-
JOKCAJbHBIM OBbLT 3TOT POCT Ha MPOTSKEHUU BCEH UCTOPHUU Pa3-
BUTHS YeJI0BEUECTBA HY)KHO U300pa3uTh ero rpaduk 6e3 npume-
HeHMs Jiorapudmmdeckoro macinTada. [IpencraBum cede cTaH-
JapTHYIO MaorabapuTHyIo KBaptupy. OKJIeum ee CTeHy MUJLTH-
meTpoBo# Oymaroi. [llupuna 4 merpa, Boicota 2,5 meTpa. Mac-
mtad mo ropuzoHTau: oquH MuwutuMetp — 1000 siet, onuH caH-
tumetp — 10 000 net, onuH MeTp — 1 MUJLTMOH JIeT.

MacmTad no BepTuKaiv: OOUH MIJUTUMETP — S5 MJTH YeJIOBEK
(nacenenue [lerepOypra), cantTumetp — 50 MITH YeNIOBEeK (HEMHO-

7 Komnbloteppa Ne 27-28 or 1 aBrycra 2007 roga.



ro MeHbllle MOJIOBUHbI HaceneHust Poccun), Metp — 5 Musumap-
JIOB 4eJIoBeK (HeCKOJIbKO MeHbIle HacenaeHusa 3emuir B 2000 ro-
oy — 6,5 muipn). Pon Homo nosiBusicst npuMepHo 2 MJIH JIET TOMY
Hazall, ero YMCIEHHOCTh B TO BpeMsi Obuia ~ 100 ThicsY.

B momeHT Hauasa Heonuta (8 ThICSY JIET JI0 H. 3.), C KOTOPO-
ro Havascs (pOpPCUPOBAHHBIM POCT MOMYJIALNU, €€ YUCIEHHOCTh
Obuta ipuMepHo paBHa 10-15 mwimmonam. Havyano koopauHat
MIOMECTUM IIOCEPE/IMHE CTEHBI BHU3Y Y M0Ja, ocb N HarpaBum
BBepX. HaunmHaeM cTpouts rpauk c J€BOro HUKHETO yIiia.

Ha nipoTsikeHun IByX METPOB «KPHUBAs» IMOUTH HE OTPHIBAET-
Csl OT IJIMHTYCA U JIOCTUTaeT BBICOTHI BCEr0 3 MM B MOMEHT Ha-
yaJia HeouTa. 3aTeM Ha oTpe3ke 11 Mm OHa B3[IpIMaeTcs Ha Bbl-
COTY /IByX MeTpOB. ['papuk CTONIb KPYT, UYTO €r0 MOKHO CUMTATh
BepTukaibio. U nanee, 6€3 BCAKUX IPOMEKYTOUHBIX CTA/INM, ITA
«BEPTUKAJIb» TIEPEXOIUT B «TOPU3OHTAIIb.

MoXHO /1 MpeacTaBUTh cebe 4To-HUOYIb Oonee Mmapajok-
caipHOe? (PocT Hacenenus: 3emun 3a nocieanue 200 ThiCsSY JieT
XOPOLIO MILTIOCTPUPYET POJIUK, KOTOPbIX B 2016 rony pazmectu
B CETU AMEPUKAHCKUI1 My3€eil eCTeCTBEHHON UCTOpUm®.)

JlBa MWJUTMOHA JIET TOMY Ha3aj [0 HEMOHSTHBIM MPUYUHAM
HapYILIUJIOCh «IIPEPHIBUCTOE PABHOBECHE» U HA CLIEHE SBOJIOLIUN
nosiBuiics pon Homo. 3arem Havyasics poCT €ro YMCIIEHHOCTH.
CHauana oH ObLT Upe3BbluaiiHO MeieHHbIM. [Ipoxonunu necsr-
KU M COTHM ThICSY JIET, & CKOPOCTb 3TOI'0 POCTA, XOTS U YBEJIHU-

3 https://www.amnh.org/explore/amnh.tv/(watch)/science-bulletins/human-

population-through-time



http://news.liga.net/video/society/13541403-v_seti_poyavilsya_rolik_ob_istorii_chelovechestva_za_200_tysyach_let.htm
https://www.amnh.org/explore/amnh.tv/(watch)/science-bulletins/human-population-through-time
https://www.amnh.org/explore/amnh.tv/(watch)/science-bulletins/human-population-through-time

YKMBaJach, HO OCTaBajiach OueHb HeOobIoN. K MOMeHTy Hauana
HEOJHTa, T. €. 0e3 MaJIoro 3a JIBa MUJIJTMOHA JIET, YMCJIEHHOCTh
MOMYJISILIUM JOCTHUIJIA 3HAYEHU 1, paBHOTO npumMepHo 10—-15 mMitH
YeJIoBeK.

3areM YTO-TO MPOU3OIILIO — HUKTO HE 3HAET B YeM HACTOSIIAS
MPUYMHA HEOJIUTUIECKON PEBOMIOINK, HO C 9TOT0O MOMEHTA Ha-
yaJicsl B3pHIBHOW POCT. Bcero 3a 1ecATh ThICAY JIET YUCTEHHOCTh
HacesieH!s1 3eMJIU BBIPOCIIA MPUMEPHO B THICAUY pa3. DTOT POCT
XOPOIIO ANMPOKCUMUPYETCs TUIEPOOIIOi, UYTO ObUIO YCTAaHOBJIE-
HO aBCTPUMCKUM (PU3MKOM U MaTeMaThKoM XauHieM (poH Pep-
crepom B 1960 romy.

[Tpuuem rae-to k 2025 romy 3ta runepdosa JA0IKHA «yOe-
KaTh» Ha OECKOHEUYHOCTh. Yero eCTeCTBEHHO He MPOU3B0MJIET O
MPUYMHE BHYTPEHHUX, CUCTEMHBIX OIpaHUYEHUT.

OHu CBsA3aHBI C BEJIMUNHOM CPETHETO YMCIIa POXKJIEHUN B pac-
JeTe Ha OfIHY JKEHIIMHY, T. H. MOKa3aTesieM (pepTUIbHOCTH U CO
CpeiHel MPOJOKUTETBHOCTBIO XU3HU — PA3JIUYHBIX TSI Pa3-
HBIX BPEMEH, CTPaH U PErMOHOB. B CBSI3U ¢ HEM3MEHHOCTHIO 3a-
KOHA pOCTa Ha MPOTSKEHUU ThICSUEIeTUN BO3HUKAET ellle OJIUH
Borpoc. [loka cucrteMHble OorpaHUYeHUs] He BCTYNWIM B CHITY,
POCT OBLT TMIEePOOTIMIECKIUM — ITO (PAKT.

B Takom ciydae, eciu Obl y4eT YMCIIEHHOCTH HACEIEHHSI MUPa
BeJICA U B JIPEBHUE BpeMeHa, To runepoony PEpcrepa morium Obl
OOHapyKUTh 3a Thicsuy JieT 10 Pépcrepa. A U3 3TOrO Clenyer,
YTO TUIIEPOOTMIECKUI POCT, CBSI3aHHBIN C pa3BUBAIOIICHCS Ha-
YKOU, TEXHUKOW, TEXHOJIOTHEN, CO BCEMU MPOYUMHU TOCTUKEHU-



samMu Hoocepsl, — ObLT He OoJiee U He MeHee KaK 3arlaHMPOBaH.

Bo BrOopoii nonosure XX Beka Ha (poHe pacTyIero 61aroco-
CTOSIHMSI YEJIOBEUYECTBO BCTYITUIIO B JIeMOr pahuyecKuil epexoy.
3a HUYTOXXHOE IO UCTOpUYECKUM MepkaM Bpems — 0.1 MM Ha
rpacuike — B3pbIBHOM POCT YHUCIIEHHOCTH «MTHOBEHHO» IIPEKpa-
IIAETCs, MPOMCXOAUT ee CTaOMIM3AIHsl HA HEKOTOPOM Ipe/Ieb-
HOM 3HAYEeHUHU.

[lockonpKy nemorpapuueckuid nepexos IJIUTCA MPUMEPHO
CTO JIET, TO B MaciTade Beeit oot Homo sapiens ckopocTb
pOCTa YMCIEHHOCTH MpeTeprneBaer paspbis. Ho mouemy, myctsb
3aMe UISIONIHIACS, POCT He MOXeT ObITh ipofokeH? To, uto Oy-
JeT BBIXOJ, Ha IUIATO, CJIEAYET U3 AeMorpaduu CTpaH, yxke Mpo-
HIEJIIMX [TEPEXOI.

Benp «Hecymas criocoOHOCTh 3eMI» MOKET «BBIHECTH Jie-
CATKY MUJUTHAPAOB 4YesioBeK. Ho HeT, YMCIeHHOCTh CTabun3u-
pyercs Mo pa3HbIM OLIEHKaM Ha BeJInurHe 8—12 mulpa yesioBek.
[TpuurHBI TAKOU CTAOMIN3AIINY, /1A E1IIe [IJIs1 BCETO YeI0BeUeCcTBa
B LI€JIOM, COBEPIIIEHHO HEMOHATHBL. Pa3Hble sKcnepThl Ha3bIBAIOT
pas3Hble PUYKHBI.

Cnenyer oTMETUTb, YTO JAJI IOHUMAHUS MapaJlOKCOB POCTa
HYXXHO HE TOJIBKO OOBSCHUTH TUIepOOIMUecKUid pocT. BaxHo
TIOHSATH CYTh TPEX 3HAKOBBIX COOBITUN (MX TPUYKHY ): HAYAJIO PO-
CTa, HEOJIMTUYECKUIA CKAuOK U AeMorpacduueckuii nepexon. Hu
OJHA U3 CYILECTBYIOLIMX TEOPUH, B TOM UHUCIE U (DEHOMEHOJIO-
ruueckas teopusi Kanuipl, — oTBeTa Ha 3TU BOIPOCHI HE AAET.

Oco0eHHO HEeTIOHATHA YCTOMYUBOCTD THIIEPOOIMUYECKOTO PO-



cra. Mcropus 3HaeT npumepsl, KOraa YUCIEHHOCTb HACElIEeHUs
MUpa JpaMaTUYECKH COKPALAIACh Ha IECATKU ITPOLIEHTOB: TaK,
B 1343 roay tperb HaceneHuss EBpomnbl BHIMEPJIO OT 4yMbl, HO
OBICTPO BOCCTAHOBUJIACH /IO «TUJIAHOBOTO» 3HAYEHU 1, 33]JaBAEMO-
0 M3HAYaIbHOW THUTIEPOOJION.

[Ipoxoguii ThICAYEETHS, YETOBEK MEHSJICS, SBOMOLMOHU-
POBaJI Kak BU[I, U3MEHSUIUCh TEXHOJIOTUH, YKJIA]l KU3HU, (POpMBI
PEJIMIUH, YBEINYABAIACH ITPOJOIKUTENILHOCTD KU3HH, a 3aKOH
pocra ocraBajcs npexHuM. [louemy? Huuem nHbIM, MHaYe Kak
YyJIOM, 9TO HE HAa30BElllb.



3araaka HavaJa pocra
1 IEPBbIX €ro 3TAIoB

[TpumepHO 1Ba MUJUTMOHA JIET TOMY Ha3aJl YACJIEHHOCTH Hep-
BBIX MpejcraButeniel poqa Homo Oblia mopsiaka cra ThICSY.
MmeHHO ¢ 3TOro MOMeHTa 1 Havascs, kak cuurtaeT C.I1. Kanmua,
OecrpelieleHTHbII THIepOOTMUECcKiA pocT. YMCIeHHOCTh ApY-
TMX, COMOCTABUMBIX C YEJIOBEKOM BHJIOB, UCKJTIOYAsl JTOMAIIIHUX
’KMBOTHBIX, BBIILIE MTPeZiesia B CTO THICSY HUKOI/IA HE MOJHUMAET-
csl.

Ho 1o 4ero e HUYTOXEH ObLIT 9TOT POCT Ha MEPBBIX €ro ITa-
nax! 3a MAJUIMOH JIET YUCJIEHHOCTDb INIEPBBIX apXaHTPOIOB BbI-
pocyIa BCEro JIMIIb B IBa pa3a: OT CTa THICAY A0 JBYXCOT. 3a 3TO
BpeMsl CMEHWIOCh nopsika 50 ThICSY NOKOJNEHUH, U B CPEAHEM
YHCJICHHOCTH MOMYJISLIMKM BO3pacTalia Ha JBa YeJIOBeKa 3a IMOKO-
JIEHVE.

CryuaiiHble KosieOaHus 9TON YMCIEHHOCTH MTPEACTABIISIIN CO-
00i1 «IIyM», KOTOpPBI, HECCOMHEHHO, MHOTOKPAaTHO MPEBOCXO-
JIAJT «TI0JIE3HBIN CUTHAJI» B [IBA YeJloBeKa 3a rnokosyenue. Kak Ta-
KOW TPEHJ COXPAHSUICS B TEYEHNE MUAJUIMOHA JIET — COBEPIIEHHO
HernoHATHO. Ho nmeHHo 6r1arofapst eMy 3aBUCUMOCTb YHCJIEHHO-
CTH OT BPEMEHH BCET/la BO3Bpalllaylach Ha «IIJIAHOBHIN» YPOBEHb,
3a/1aBaeMbIil THIIEPOOIION JeMOorpauiecKoro pocra.

MokHO 71 3TOT (PEHOMEH YpE3BBIYAHO MEJIEHHOTO POCTa
OOBSICHUTD MOSIBJIEHUEM U pa3BUTHEM MPUMUTUBHOTO CO3HAHUS



HAIIMX MPEIKOB, COOOIIHOCTh KOTOPBIX B OTCYTCTBUM SI3bIKA U
KaKMX-TMOO0 APYTUX CPEICTB Mepeaun U XpaHeHus: nHgpopma-
UM HE TIPEJICTaBIIsIa COOOM CUCTEMbI HU B KAKOM CMBICTIE CJIO-
Ba?



3araaka HeOJUTHYECKOH PeBOJIIOINHI

TepMHH «HEONUTHYECKAas PEBOJIIOLMS», BBEJCHHbI B Hay-
Ky aHmickuM apxeosiorom B.I'. YHaimngom B 1925 rony, 3a-
BOEBAJI IIMPOKYIO MOMYJsIpHOCTh. Heonmutuueckass peBosonus
Ipe/ICTaByIsIa COOOM TOT BHIJAIOIIUIICS UCTOPUYECKU PyOeK B
WCTOPHUHU YEeJIOBEUECTBA, KOTJIa OT OXOTHl U COOMPATEIhCTBA CO-
BEPIIWICS Mepexoll K 3eMJIeJIeSINI0, CKOTOBOJICTBY U OCEATIOMY
o0Opa3y KU3HH.

3emuiefieIbYeCcKUil TPy BCe MPOYHee MPUBS3bIBAT YeJOBEeKa
K 3emyie. MIMeHHO ocemibiii 00pa3 KU3HU CTaJl PUYMHON BO3-
HUKHOBEHHS TOJITOBPEMEHHBIX MOCEJICHU C MPOYHBIMU JKUJTH-
IaMU, TOSIBJIEHUIO KYJIbTYPHBIX PACTEHWH, TOMAIIHUX KUBOT-
HBIX, TUCbMEHHOCTHU, UHCTUTYTA CEMbH, HOBBIX TeXHoJoruu. U,
B KOHEUHOM CUeTe, OH ke MpUBeJ U K CTPEeMUTEILHOMY POCTY
YHMCJICHHOCTHU HaCceJIeHUs MUpa.

Kak u mouemy BO3HHUKJIO 3emMJiefiesiie, a 3aTeM U CKOTOBOJI-
CTBO, OOBSICHSUIM MIO-pa3HOMy. B mo0om ciydae — 310 ObUT CIIOK-
HBI{, MHOTOMEPHBII MPOIIECC, MPUYUHBI KOTOPOTO BO MHOTOM U
JIO CHX TIOp OCTalOTCSl HEMOHSTHBIMU. M, KOHEYHO Ke, ITOT Te-
pexoj1 Hellb3sl OOBSCHUTD OJHON €IMHCTBEHHON MPUYMHOM, 3a-
KJIIOUAIOUIENCs B TOM, YTO HAIIM MPEIKH IIe-TO IECATh ThICAY
JIeT TOMY Ha3aJl YHUITOXWIN OCJIBIIYIO YacTh (payHbI KPYITHBIX
’KUBOTHBIX U ObLITM BBIHYKICHBI TIEPEUTH K 3eMJISIENHIO.

He Bce B koHueniuu Yaiiga v ero rnociegoBaresie Tak rnpo-



CTO, KaK Ka3aJloch MEpBOHAYaJIbHO. B nocnenHee Bpems najieo-
AHTPOIIOJIOTAMH, MANe000TaHUKAMU, TasieoreorpadaMu u apy-
T'MMU CTIEIIUATIMCTaMU ObLIIH IOy YeHbl HOBBIE IaHHBIE, TTO3BOJISI-
IOIIYE OCBETUTh POOJIEMY HEOTUTUUYECKOW PEBOJTIOLIMY C COBEp-
IIEHHO HEOXUJAHHBIX CTOPOH. BOT TyT-TO M BBIACHWIUCH CJa-
Oble CTOpOHBI KoHIIenmK Yaiinaa.

Bo-nepBbIx, npenMyIilecTBa 3eMJIeIEIbYECKOr0 X031UCTBa
CKa3bIBIMCh JAJIEKO HE Cpa3y, a HAJIMUMe UX Yy CaMOro paHHe-
ro 3emJiefensi BOOOIe KakeTcsl COMHUTEIbHBIM. AMEpHKaH-
ckuii anTponosor M. CaJlMHC BBISICHWI, UTO PAHHUX 3EMJIEIENb-
1IEB O)KUAAJIM TOpa3io OoJiee TSKKKE UCTIBITAHM S, YeM OpOIIsTunX
OXOTHUKOB M COOMpATeielt, 1, 1o ero MHEHUIO, TPE/ICTaBIeHUE O
KAaKMX-TO MPEUMYIIECTBAX PAHHE3EMJIEIETBYECKOTO XO35MCTBA
— SIBJISIETCS] «<HAYYHBIM MU(DOM».

Uctopuk 3emnenenus 10.®. HoBUKOB pacckasbiBaeT, Kak
MPaBUTEIbCTBO bpaswimmu pemmsino oOyuuTh 3eMIIeIe/nio UH-
nertieB 60popo. VX Hamenmim ceMeHaMu, OpyIusiIMUA W, KOHed-
HO, MHCTpyKTOpamu. [locneaHue 3acesiv 3eMITI0 U TMOAPOOHO
Pa3bsCHWIM, Kakue Aapsl oHa uM mnpuHeceT. Ho crowno uH-
CTPYKTOpaM YJIAIUThCSI, KaK OOpOPO BHIKOMAIM U ChENU T0Ca-
JKEHHbIe KJIyOHU U ceMeHa. A 3aTeM OTIPaBWIUCh B JKYHIJIH,
YTOOBI C MOMOIIIBIO PO3/IAHHBIX TOMOPOB AOOPATHCS IO BBICOKO
pacTyuux IIoJoB. . .

Bo-BTOpPBIX, N3BECTHO, YTO UCKYCCTBEHHBIN OTOOP PaCTeHUN



U3MEHSIeT UX OOJNMK, W 3Ta U3MEHUMBOCTh CUMTAETCSI CAMBIM
HaJIeKHBIM TPU3HAKOM 3emuienennsi. Ho m3MeHeHust HacTynaoT
JIMIIb CO BPEMEHEM, a MOHAvaly JIIOAW Pa3BOIMIN PACTEHUS CO-
BepiieHHo aukue! CKOJBKO ke BpeMeHHM HY)XKHO BBIPAIlMBaTh
pacTeHue, 4ToObl OHO MPUOOPENIO KYJIbTYPHBIA OONMUK? 31ech,
KOHEYHO e, He MOKET ObITh M Pe4YH O KaKOW-JIMOO0 PeeMCTBEH-
HOCTH WM OEpeXHOM OTHOIIEHUM K TeHO(OH/Y BbIpalrBae-
MOW KyJIbTypbl. Bunumo, npotiecc mmics AecATUIETUSIMU, MO-
KET OBITh, CTOJIETUSIMU, U BCE ITO BpeMsI 3eMJIefIesIie OCTaBaJIoCh
HU3KO3(P(PEKTUBHBIM.

B-TpeTbux, paHHUE 3eMIIe/IeIbIbI TUTATUCH MEHEe PA3HO00-
Pa3HO: B MX pallFOHe MPeodIaiaiu YIIeBOIbl, U OHH UCITHITHIBA-
71 GEJIKOBOE TOJIofIaHue, U30eKaTh KOTOPOrO MOKHO OBLIIO TOJTb-
KO peryJisipHO 3aHMMasiCh OXOTOW U pbiOooBcTBOM. HO pa3Bu-
BaTh 3eMJIe[ie/INe, OCTABAsICh OXOTHUKAMH U PbIOOIOBaMHU, ObLIO
HEBO3MOXKHO. M 0TKa3 OT mpexkHero oopasa KU3HU CTAHOBUTCSI
TOr/a eie 0oee HETIOHSTHBIM.

Ho rnaBHas 3arajika HEOJIMTUUYECKON PEBOJIOLIMY 3aKII0YaeT-
csl B TOM, YTO OHA MPEJCTaBIsula COOOM CKAvYOK, KOrja 3a HH-
YTOKHOE B CPAaBHEHHMU C [IUTEILHOCTHIO MAJIe0IMTa BpeMs U
MPAKTUYECKU CUHXPOHHO IO BCEMY 3€MHOMY IIapy MOJAABIISIO-
111asi YacTh HACEJICHUs MIEPEXOAUT K OCeITIoMY 00pasy KU3HU.

«MrHOBEHHO» MOSIBJISIIOTCS BCE HHIHE N3BECTHBIE KYJIbTYPHbBIE
pacTeHusi U JOMaIIHUEe KUBOTHbIE. (UMCTO accOLMaTUBHO 3TO



HaromuHaeT KeMOpuiickuil B3pbIB, KOTJ]a BHE3AITHO, OBICTPO U
TIOYTH OIHOBPEMEHHO BO3HHUKJIO MHOKECTBO HOBBIX OMOJIOTHYE-
cKuX (popM, CTaBIIMX MPEAIIECTBEHHUKAMU BCEX TUIOB COBPE-
MEHHBIX OPraHU3MOB BIUIOTbH /IO YeJIOBEKA. )

3a Bce MoCIeyIoNue THICSYEIeTHs TaK U He ObUIO BBIBE/IEHO
nouty Hudero HoBoro! Bot Beinepxku u3 padorst F0.H. Tomy6-
YMKOBA, KaHauaaTa reorpapuueckux Hayk MI'Y:

«Ha wucropuyeckoil IIKajge Nepexo 4YesloBeYecTBa
K 3€eMJEIeJMI0 CTOIb  BHE3alleH, YTO  IOJTY4HJI
Ha3BaHUE HEOJIUTUYECKON peBomolu. B 310 Bpems
YeJIOBEeK MPUCTYNaeT K BhIPALIMBAHUIO (PPYKTOB, 3JI1aKOB,
MpUpYyYaeT KUBOTHBIX. B €ero pacnopsokeHue MocTynaioT
OTCYTCTBYIOLIME€ B TMPUPOJIE BEIIECTBA: HECAMOPOJHBIE
METaJlUIbl, KEPAMHUKA, CTEKJIO, TKaHU. Torja e NnosBIsAI0TCS
HACTOALME OPYyAus TpyJa W BOMHBL: JIYK M CTPEJIbl, Jlonara
M cOXa, KOJIECO M TKAIIKMIA CTAaHOK, TTIOBO3KH U JIOJIKU.

BosHukaioT nepble 21eMeHTsl ucbMa. Huyero paBHoro
HEOJIMTUYECKUM IIIEHUIIE, PUCY, KYKypy3€e, TOPOXY, JIbHY,
XJIOITYATHUKY, COE TaK U He ObLI0 BhiBeJeHO. «CKOIBKO
Obl MBI HY KYJIFTUBHPOBAJIN AUKUM STIMEHb, Tiiicast Hukomnai
BaBwiioB, Tak ke Kak IMKYIO IMIIEHUIYy U OBCIOT, OHM...
OCTAIOTCSl OTJIMYHBIMHM OT KYJIBTYPHBIX (DOpPM, UYTO AesaeT
caMylo poJib UX KaK MPsIMBIX POIOHAYATILHUKOB Oojiee yeM
COMHMUTEJTHHOM».

[Monasnstioniee OOJBIIMHCTBO KYJIbTYPHBIX PACTEHHI
Jaxe HEM3BECTHHl B [UKOM coctossHud. [loutm Bce
BO3/IE/IbIBAEMBIE KYJIBTYPBl YK€ H3HA4YaJIbHO TpPeOyloT



UCKYCCTBEHHOro monuBa. [laneko He Bcerga Obud
YCIIEIIHBIMUA TIOTIBITKM BHOBb OOpAaTHTh B KYJIbTYpHbIE
copra Jaxe WX onuyanble (OpMbl. YK €CIH YesIOBEKY
B30pe/i0 Ha YM KOPMUThCA 3eMJIe[eIMeM, TO MOYeMy
BO3/E/bIBATh OH Haval HE XXeIyau, OpeXW WU JIECHbIE
s16moku? OKYJIBTYpUTh UX OBbLIO OBI MPOIIIE, A2 ¥ XPAHSITCS
OHH JTyYIIIe.

Eme mpome  BolpammBath W 00paOarbhiBaTh
KJIyOHEeTIJIONHbIE PACTeHUS: MaHHUOK, SIMC, CJIajIKie OaTaThl.
OIHAKO HE 3TH KYJIbTYpbl CTAIM TJIABHBIMHM MPOIYKTaMHU
yenoBedecTBa. [lepBoe MecTo B pallMOHE BCeX BpeMeH U
HapOJIOB 3aHsJIM PUC, MIIEHALA U KyKypy3a (Mauc). Tonbko
9TO ObUIM HE CETOIHSIIHUE BBICOKOYPOKAHBIE COPTA.

Te 37maku He TOJMBKO OBUIO TPYJHO BBIPAIMBATH,
HO eme TpyaHee mepepadateiBath. V1 BHOBb 3arajka:
nouyeMy Obl cpady He cBapuTh Kamy u3 3epHa? K
TOMY JK€ BECh MYUMTENbHBIA TPyH XJeOopoda He Bceraa
oOecrieunBaeT HEBHOE IMPOMUTAHUE U ONArococTosiHUE
Jaxe B COBpeMEHHOM Mupe. TOT rosiof, 4To UCIBITHIBAIOT
3eMJIe/IeNblibl, TPAKTMYECKH HE3HAKOM OXOTHMKaM U
cobuparensiMm. OHM Tropa3go MeHbIllE 3aBUCAT OT
Karpu30B MPUPOABI, X PAIMOH pa3HoOOpasHel u Ooraye
3eMJIe/IETbYECKOTO.

B T0 ke BpeMsl umerHo nepexoo K 3emnedenuto no3601uUn
uenogeuecmay pesKo 603pAcmiu 8 YUCAEHHOCHIU U NPUGen K
Oemozpagpuueckomy 63peley, a He HA0O0poT. OXOTHUKH U
cobupareu cTpemMsaTcs u3berarb OOJBIION CKYUEHHOCTH,
a 3eMJle[ieNbllbl, HAIpPOTHB, HYXAAIOTCS B IOCTOSHHOM
Kuibe. B ofmem, B mepexoze yenoBeKa K 3eMIIEIeSHIO



MHOT'O HESICHOTO.

O4yeBUAHO JMIIbL TO, YTO OH JAApOBajl YEJIOBEKY
TepIieHne, Ppa3BWJI PACCyAOK, BBIPAOOTA TMOJIE3HYIO
NpUBBIYKY K Tpyay. [luranue pacTutenbHOM MOUILER
CMATYMJIO XapaKTep YesIOBEKa, MIPUAAaB eMy COBpPEMEHHbIE
4yepThl. 3emiiefiesiel] Tropasfao Oobllle KOYEBHUKA WM
3BEpOJIOBA IOPOKUT CBOMMH TIOJISIMU U CeJIeHUSIMI» [28].



3araaka nemorpadguyeckoro nepexoaa

SIBnenne roOaIbHOTO AEMOTpadrUecKoro mepexoaa cocTo-
UT B PE3KOM YBEJIMYEHUHU CKOPOCTH POCTa HACEJIEHUS 3eMIIH,
CMEHSIOLIMMCS 3aTeM CTOJIb K€ CTPEMUTEJIbHBIM €€ MaJleHUEM,
MIOCJIE YEero YHMCIIEHHOCTh CTAOMIIM3UPYETCs] Ha HEKOTOPOM TIpe-
JebHOM YPOBHE U Jjajiee He MeHsieTcs. Hauaso nmepexona o0bI4-
HO OTHOCAT K MOMEHTY HauBBICIIEro Habopa CKOPOCTH pOCTa,
a KOHeI| — K HauOoJIbIIeMy chaay ero mpupocra. 3a 3T0 Bpe-
M4, ¢ 60-x rogoB XX k cepeaune XXI Beka, HaceneHre Mupa
BO3pacTeT NPUMEPHO B 2-3 pa3a. ITa BeJIMUMHA MOJTy4na Ha-
3BaHue Mysbruiuiikarop Ilene. Ilocne nemorpadguyeckoro ne-
pexo/ia YMCIEHHOCTh HACeJIeHUsI MUpa CTAOWIN3UPYETCs Ha JI0-
CTUTHYTOW BEJIMYMHE.

MOJKHO MOHSITh, TIOYEMY THIEPOOTMIECKIIA POCT HACEIICHUS
3eMJIM AOJIKeH ObLT MPEKPATUTLCS KaK pa3 B TOT MOMEHT, KO-
raa Oel1 0OHapyxeH. Ho moyemy 3TOT pocT Kak TakoBOM He Oy-
Jer nponposkarecs gansiue? (To, 4ro 310 Tak, SICHO U3 JEMO-
rpapruuecKor NCTOPUM PA3BUTHIX CTPaH, yKE IMPOIIEIIINX CBOU
JIOKaJIbHBII Mepexofl, U HacelleHHe KOTOPBIX OOJbIlle HE PacTeT.
Poct npononxkaercs Jauilb 3a CYET PA3BUBAIOIIMXCS CTPAH.)

[Touemy poct HacesieHus 3eMil JOJKEH MTPEKPATUTHCS Cpa-
3y mnocie aeMorpadguyeckoro nepexoga? Benp «Hecymas cro-
COOHOCTB 3eMJIM» CIIOCOOHA «BBIHECTH» U OOJIbIIIE IIPOTHO3UPY-
€MOrO TMPEIEbHOrO 3HaUeHUs B (IPUMEPHO) IECATh MUJLIAAP-



J0B Jozied. Ha 3TOT cyer HeT eAMHOTO MHEHUSI CPEAU YUEHBIX.

C.I1. Kannia cBA3BIBaEcT MPUUMHY NIEpexoja ¢ OrpaHUYEHHO-
CTBIO XapaKTEPHBIX BpEMEH pa3BUTH YeJIOBEKA U YEJIOBEUECTBa,
M. Kpemep BUIUT 3Ty NPUUYMHY B YMEHBIIEHUU POKAAEMOCTU
B oOecriedeHHbIX ceMbsiX, A.B. Tloama3oB CBA3BIBaET IMepexon
C HECMIOCOOHOCTBIO XKU3HECOSPETAIOIINX TEXHOIOTUI YBETUIHTh
NIPOAOJKUTENIBHOCTD KHU3HU CBBIIIE OMOJIOTMYECKOrO Tpejiena,
A.B. KoporaeB — ¢ pocTOM K€HCKOM I'PAMOTHOCTU U Pa3BUTUEM
CUCTEMBI 3APAaBOOXPAHEHUSI.

VHukanbHOe sIBJIEHHE B UCTOPUM YEJIOBEYECTBA — HE UMEET
oObsicHeHust! [Touemy nepexon MpOUCXOAUT 32 MUKPOCKONUYE-
CKO€ I10 UICTOPUYECKUM MEpKaM BpeMsI U UMEHHO Ha TOM YPOB-
HE pa3BUTHsI, KOTOPbI JOCTUTHYT Ha AaHHBIA MOMeHT? Bce 310
qyjeca, uX HeJb3s1 OObSICHUTh KaKUM-TO €JMHCTBEHHBIM COILIH-
QJIbHBIM SIBJIEHUEM.

Henb3s X 0OObACHUTD U HA SI3bIKE CUHEPTEeTUKH, CUMTAS, UTO
MUPOBOM JieMOTrpapruiyecKuii mepexos1 — 3To HePaBHOBECHBIN I1e-
pexon Mup-cuctemsl K CTalMOHAPHOMY COCTOSIHUIO TIOCIIE JITH-
TEJIbHOTO Tepuoja pocta. Takoil (pu3nKaniu3M npeacTaBiseTcs
COBEpILIEHHO HEJIOIYCTUMBIM.



3araaka HCTOpHMY€eCKHNX IUKJIOB

Ha cymectBoBaHrE COKpALIAIOIIKXCA M0 3aKOHY I'€OMETpH-
YECKOM MPOrpecCuy NEPUOAOB UCTOPUUECKOTO PA3BUTUS YKa3bl-
BaeT ucropuk V.M. JIpsikoHOB B cBoei kKHure «I1yTn ucropum»:

«Her comHeHus, 4YTO MCTOPUYECKMIl  Ipolecc
SBJISIET TPU3HAKM 3aKOHOMEPHOTO 3SKCIOHEHIMAJIbHOTO
yckopenusi. Ot nosieyieHust Homo sapiens 10 konna I pazet
nponuio He menee 30 Teicsy Jer, I daza gmmnack okosno 7
Thics1u JieT, 111 paza — okosno 2 teicsy ser, IV ¢daza — okono
1,5 thic., V (aza okono Thicssuu jet, VI — okomno 300, VII
(aza — nemHorum 6onee 100 set, npogokuTeabHOCTH VIII
(ha3bl MoOKa ornpeaeMTh HEBO3MOXKHO.

Hanecennple Ha TpadumK, 3TH (Da3bl CKJIAJABIBAIOTCS
B 9KCIIOHEHIIMAIbHOE pa3BUTHE, KOTOpOE MpearosaraeT
B KOHIIE KOHIIOB TEepexojl K BEPTUKAJIBHOW JIMHUU WU
BEpHEe, K TOYKE TaK Ha3biBaeMoW cuHrymspHoctd. I[lo
SKCTMOHEHIIMAJILBHOMY ke T'pauKy pa3BUBAIOTCS HAYYHO —
TEXHUYECKUE JOCTMKEHHSI YeJIOBEYECTBA, a TaKkKe, Kak
YHOMSIHYTO, YMCJICHHOCTb HaceneHus1 3emin» [8].

C.I1. Kanmita B cBoeid padote [3] paccMaTpuBaeT OIWHHA-
JI1aTh UCTOPUUYECKUX IUKJIOB, YETKO OYEPUMBAET I'PAHUIIBI KaXK-
JIOTO U3 HUX, TOACYUTHIBAET 3HAMEHATEb IPOrPECCUU U BBOJUT
TIOHSITUE UCTOPUYECKOro BpeMeHHu. YToObI cBsI3aTh JeMorpadu-
YEeCKHUI pOCT M UCTOPUUYECKHE LIUKJIl UM BBOIUTCS CUCTEMHBbINA
VWHBAPUAHT: IOCTOSTHHOE YMCJIO JII0/IE, TPOKMBABILINX HA 3emiie



B TEUEHHUE KaXJI0rO TAKOro IUKJIA (OT CaMOro JJMHHOTO B MSATh
TBICAY JIET JJO CAMOT'0 KOPOTKOTO B 42 roga). OgHako Ha BOITPOC
O MPUYMHE IUKJIUYHOCTY Teopusi Kamuiibl oTBeTa He Jaer.

Ho kakoii Obl 3Ta MprYMHa B IEHCTBUTELHOCTH HU ObLIa, OHA,
HECOMHEHHO, JTOJKHA ObITh CBSI3aHA C MUPOBBIM JieMorpadude-
CKMM POCTOM. [IeMCTBUTENBHO, 3aBEPIIEHUE MOCIEIHETO0 UCTO-
PUYECKOro 1IMKJIAa U OKOHYAaHUE JeMOorpauyeckoro nepexona,
T. €. KOHEll poCTa YMCJIEHHOCTU HaceJIeHUs1 3eMJIU, IPUXOAATCS
Ha koHell XX — Bropyio noyouHy XXI Beka. [louemy atu npo-
LIECChl, HUKAK HAMpsIMYIO HE CBSI3aHHbIC U JJTUBIIMECS ThICSUe-
JIETUSIMU, YIIUPAIOTCS B OAWH U TOT e mpeaes’?

CoBeplIEHHO HEHYKHYIO ITyTaHUILy 1O TEME CUHTYJISIPHOCTU
BHOCHUT TaK Ha3biBaeMasi «KoHIenmus IlanoBa». ®u3uk sijep-
nwmk A.Jl. [lanoB, pa3zBuBas nuneun antunapsunucra I'.J1. CHykca,
MIPUILEST K alOKAJIMIITUYECKUM pe3yJIbTaTaMm, IJIaBHbIM U3 KOTO-
PbIX 3aKJiIoyaercs B ToM, uyto B XXI Beke, KpoMe KOHIIA UCTO-
PUYECKUX IIUKJIOB U 3aBEPILIEHUS IEMOT papruecKoro nepexoaa,
COCTOWTCS €Ille U KPU3UC-KPU3UCOB C «4-X MUJUIMAPIAOJIETHEN
UCTOpPUEN HAKOIUICHUSI TPOTUBOPEUNI».

DTOT KpU3UC-KpU3UCOB bosbion uctopun, no Muenuwo Ila-
HOBA, SIBJISIETCS] IEPEJIOMHBIM U 3aBEPILAIOIIIM MOMEHTOM BCEr
MWJUTHAPIOJIETHEW UCTOPUX PAa3BUTHS KU3HU Ha 3emuie. [Ipounc-
xonut oH npsimo cenvac (2004 rog mmoc-mMunyc 15 ner) u go-
cioBHO 1o [TaHOBY «ecTecTBeHHBIM 00pa3oM 000OIIAET CUHTY-
JIIPHOCTD YEJIOBEYECKOU UCTOPUM.

HyxHo nu moKa3bBaTh, 4TO OMOCHEPHBIN KPU3UC TTPUIUHBI



KOTOpPOTO HETIOHSITHBI, a MPUOIMKEHNe HUKAK He OITYIIAeTCs,
3TOT KPU3HUC-KPU3UCOB, HA3PEBABIINK MUJLTUAPAbI JIET U pa3pe-
IIAIONTAIACS OMOCHEPHON CUHTYJISIPHOCTBIO B CUMTAHHBIE TOJIbI
NpsIMO Ha HalIMX IJla3ax — BCEro Jimiib BeigyMka Ilanosa? Ho
MOJKHO M JIOKa3aThb cM. II.: «Kpusuc mianerapHoro nukia A.Jl.

[TaHoBa — oTMEHsETCS !» .

Henenbie BbIBOIBI, MoMyyeHHble [TaHOBBIM, €CTh pe3yibTar
JOMYyIIEHHbIX UM rpyObIX npocueToB. U 310, mpexae Beero, ¢u-
3UKAJIMCTCKUM, KaTacTpopuyecKrid oAXod K UCTOPUH, IBOJIIO-
1IMH, A TaKXK€ HaBA3YMBOE CTPEMJIEHUE YJIOKUTh BCE PENEPHBIE
TOUYKHM YHUBEPCAJILHOM IBOJIIOLIMYA HEMPEMEHHO B OJTHY ITporpec-
CHIO.

HenoBkocTs cuTyanmu 3akio4aercsa B TOM, 4To uMeHHo [la-
HOB BBOJUT TEPMHUH «CHHTYJISIPHOCTh [IpsIKOHOBa», KOTOpBIM
OTO/IECTBJISIETCS B €r0 padoTax C HECYIIECTBYIOIIEH, BbIIyMaH-
HOW UM OnocepHOi CHHTYJISIPHOCTBIO. M ceiiuac yxe HEeNmoHsIT-
HO, YTO OH 0003HauaeT. OcTaercsi TONbKO YAUBISATHCS CaMOHA-
JesTHHOCTH U O6ectakTHOCTU [1aHOBa, KOTOPBIN CBSI3a) pe3yJibTa-
Thl CBOMX O0Jiee YeM COMHUTEJIbHBIX UCCIICJIOBAHUN C UMEHEM
BBIJJAIOIIETOCS1 UCTOPUKA.

Yro ke Torga 03HayaeT CUHIy/IsIpHOCTD psikoHoBa? (B nass-
HelireM Oy/ieM Ha3biBaTh e CUHTYJISIPHOCTHIO [IbsikoHOBa — Ka-
nviipl, T. K. C.I1. Kanuiia nepeiM 000CHOBaHHO CBSI3aJI €€ C CHH-
TyJspHOCTBIO TUriepoossl Pépcrepa.) Buaumo, 3a STUM NMOHSTH-
€M CJIe/lyeT OCTaBUTh TO CMBICJIOBOE 3HAYEHHUE, KOTOPOE BKJIA/IbI-
BaJI B Hero cam V.M. JIpSIKOHOB, 2 IMEHHO: 3TO Ta TOUKA Ha OCHU
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BpEMEHHU, 3a KOTOPOU JaJIbHENIIee C)KaTue NCTOPUIECKUX TIepU-
OZIOB TIPUBOJIUT K OECCMBICTIEHHBIM Pe3yJIbTaTaM.

Bynem moka cuutath, a B JajbHEHIIEM OOOCHyeM, 4TO OHa
COBIIAJAET C TEM MOMEHTOM BPEMEHH, MPHU JOCTURKEHUU KOTO-
poro smnupudeckue runepoonsl Pepcrepa u XopHepa «yXoasaT
Ha OECKOHEYHOCTh», T. €. ¢ 2022-2027 rogom. Tenepsp, Korma
BHECEHA SICHOCTh B IOHUMAaHWE TEPMUHA «CUHTYJISAPHOCTD bs-
KoHOBa — Kanuiibl», MOXHO chOpMYJIMpPOBATH €I111ie OJNH BOITPOC
3araJIouHon aeMorpacduu:

[Touemy nBa mpouecca, MPOJOIKABIIMECS THICAYETIETUSIMA U
HAINpAMYIO HUKAK He CBSI3aHHbBIC: THIIEPOOIMYECKHMIA POCT Hace-
JieHus1 3eMJIM U CKUMAIOIIUECS 10 3aKOHY MPOrPEeCCUU IUKJIbI
SBOJIIOLIUY U UCTOPUH 3aBEPIIAIOTCS MMPAKTUYECKHA OTHOBPEMEH-
HO, 2 IMEHHO: KOHEI| IEPBOro LMKJIA JeMOrparuIecKkoro nepe-
XOJ1a COBMAJIAET C CUHTYJISIPHOCTBIO [IbsikoHOBa — Kanuiib1?



3aranku teopun Kanuipl,
HecoCTosITeJbHOCTh Teopuu KopoTaeBa

BaxueimmMm 3TanoM B pa3BUTHHM TEOPETUUYECKON JeMOorpa-
(um crana ¢peHomeHoNnOrMYeckas teopus, npennoxernass C.I1.
Kanuuen. [3,4] OT sMOupruyeckoi 3aBUCUMOCTH YUCJIEHHOCTH
HacesieHus1 3eMJT OT BpeMeHU ObLT ClIeNIaH TIepexofl K MPOCTO-
My auddepeHImaIbHOMY yPaBHEHUIO, OTMCHIBAIOIIEMY 3aBUCH-
MOCTbh CKOPOCTH pOCTa OT YUCIEHHOCTH:

dN N

Tat T K

Puc. 1. Ypasrenue Kanuyol, 20e T = 42 200a, a K = ( C/r)0'5
= 67000 — b6e3pazmepras KoHcmanma pocma.

W3 3T0Tr0 3aKOHA KBaAPATUYHOIO POCTA CKOPOCTH POCTA YKC-
JIEHHOCTH OT YMCJIEHHOCTU BBITEKAET 3aKOH I'MIepO0InYecKOro
pocTa YUCIEHHOCTH OT BpeMEeHHU. AHAJM3UPYsI Mpoliecc B 00Ona-
cTu aeMorpadpuIecKoro rnepexoaa U BOIM3M Hee, KOorjua Turep-
6ommyeckuit poct emie He 3akoHumscs, C.I1. Kanuna HemHoro
MOIU(pUIMPOBAJl YPaBHEHHUE, OIUCHIBAIOIIEE POCT, U BBEN JBE



koHcTaHThl T ¥ K BMecTo onHoM (noctosinHoM Pépcrepa C).

B pesynbrare yganock nosyduTbh XOPOIIYI0 allpOKCUMALIUIO
3aBUCUMOCTH YMCJIEHHOCTH HacesleHuss Mupa oT BpemeHu N(t)
JUIsl BCeW UCTOPUU Pa3BUTHS YeJIOBEUECTBA Ha MPOTSIKEHUU 00-
Jiee YeTblpeX MUUIMOHOB JIET, BKJIIOYAs IeMorpaduieckuii mne-
pexoz. Belin mosyueHsl HOBbIE Pe3y/bTaThl, KACAIOIIUECS IIUK-
JIOB UCTOPUUECKOTO Pa3BUTHS, IOACUYMTAHO KOJTMUECTBA JIIOJCH,
Korga-nmuoo xkuBiux Ha 3emiie. Kpome Toro, ObuUT mpeasioxeH
MPUHLIMIT IEMOTrpapuYecKOro UMIEPATUBA, COIIACHO KOTOPOMY
POCT YMCIIEHHOCTY HACEJIEHUS] 3€MJIM Ha MPOTSKEHUU BCEU HC-
TOPUM Pa3BUTHSI YeJIOBEUECTBA HE 3aBHCET HA OT KaKUX pPecyp-
COB, a 3aBUCEJI JIIIIb OT CAMOW 3TON YUCIIEHHOCTH.

deHoMeH KBaApaTUYHOW 3aBUCUMOCTU CKOPOCTH POCTA YMC-
JeHHOCTH HaceneHust mupa ot urcnernHoctu C.I1. Kanmma o0b-
SICHSIET MIPSIMBIM BbIpa)keHreM MH(OPMAITMOHHON MPUPO/IBI pa3-
BUTHSI, TPUCYILIEHN TOJIbKO YesioBeky. Koncranta K = 67000 — 310
YKUCJIEHHOCTh TOM I'PYTIIbI JIIOJEH, KOTOpasi 33/1a€T XapakTep T. H.
KOJUJTEKTUBHOTO B3anMoneicTeua Kammuipl. Koncranra t =42 ro-
Jla — 9TO «BpeMsl, oIpe/ieisieMOoe BHYTPEHHEN MpeeIbHOM CIo-
COOHOCTBIO CHCTEMbl UEJIOBEYECTBA U YEJIOBEKA K Pa3BUTHIO»,
COIVIACHO OTpeJesIeHNI0, KOTOpOoe /1l 3ToMy Maciitaly Bpeme-
Hu C.I1. Kanwna.

Ho 4esioBeuecTBO 10O BpeMsi He TIPEICTABIISIO COOOM CH-
CTeMbl, U pocT HacejieHus1 EBporbl, AMepuku, A3uu... IpoOUC-
XOIWJT He3aBUCHMO. Kak 3T0 MOKHO OOBSICHUTH, UCXO[IS U3 TEO-
pun Kanuipr?



«Brmjoth 10 camMoro HegaBHEro BpeMeHH (a B
ocoOeHHOCTH 10 1492 T.) YeoBeuecTBO HE MPEACTABIISIO
co0Oil cHCTeMbI HM B KaKOM pealbHOM CMBbICTe, KOO,
HapuMep, POCT HaceJIeHUs! TAKUX PErMoHOB, Kak CTapblil
Ceer, Hosbiii Cser, ABcTpamuss u TacMaHus WU
[aBaiickue ocTpoBa MPOUCXOAUI MPAKTUYECKU TOTHOCTHIO
HE3aBUCUMO APYr OT Apyra. Tak, nmpeiacraBisieTcsi BIOJIHE
OYEBUIHBIM, 4TO OypHBIE JeMorpauvecKue IMPOIecCH,
npoucxoguBime B I TeIC. H. 3. B EBpasum, He
OKazanu aOCOIOTHO HUKAKOTO BJIMSHHSA Ha CHHXPOHHYIO
naeMorpapMueckylo  JAMHAMUKY, CKakeM, oOWTaresen
Tacmanuu (12 1 0OpaTHOE BJIMSIHUAE TaKke ObLIO MPOCTO
HYJIEBBIM).

JlaBHO JI1 MO HWCTOPUYECKUM MEpKaM €BpOIEHILIbI
W asuarbl y3HaIM O XUTeNsIX 3amnagHoro Momymapus?
Kak Takoe 4YeJOBEYECTBO MOIJIO OBITh  EIUHBIM
uH(popMalMoHHbIM nosieM? Bpsan im Kammna pomyckaer,
YTO MECHU OAP/IOB U PACCKa3bl CTAPUKOB Y CEMEMHOI0 ovara
IIpU OTCYTCTBUM CHYTHUKOBBIX PETPAHCISTOPOB 3BYYaJIU
Ha Bcioo OlikymeHy. A eciu Obl M 3BydYasld, TO Ha SI3BIKE,
HEMOHSTHOM [1J151 nofiaByisiioniedt yactu OvikymeHs» 10.B.
unikos, «[lemorpadpuyeckne NoxoxkaeHUs (PU3NKA».

KakoBa mpupona BBeieHHBIX MOCTOSTHHBIX? Kakoil macimTad
BPEMEHM 3aaeT NocTosiHHAA T7 OHa XapaKTepu3yeT 4YeslOBEKa,
HO Y€JIOBEK 32 JBa MWJUIMOHA JIET 9BOJIIOLIMHU ITPOILIEJ ITYTh OT [10-
JyoOe3bsiHbI 10 CyOTUIIBHOTO MHTEJUTUTEHTA, a MOCTOSIHHAS, OTH-
CBIBAIOIIASI POCT YHMCIICHHOCTH, HE U3MEHUTIACH.

[ToueMy UIUTETBHOCT AEMOrpapUUECKOro MEpexona paBHa



21?7 — Her otBeTa. A Ge3pa3mepHast KoHcTaHTa K, cTosb Om3Kkast

K KpyIJIOMy 4KCIy 2 16 B yem ee cmbic? Pasmep rpymbl, B KO-
TOPOU MPOSIBIISAIOTCS KOJJIEKTUBHBIE TTPU3HAKU COOOIIECTBA JII0-
neit? Ho 1uist Kakoro MOMEHTa UCTOPUYECKOro Mpoliecca, Mmpo-
iecca spomoiun? — Borpoc 6e3 oTera.

Camo ke ypaBHEHHE MpearoiaraeT MpOnOPIUOHATBLHOCTh
CKOpPOCTHM pOCTa HaceJIeHUsl 3eMJIM UMCIy CBSI3ed MEXAY IpyIi-
NaMU JIOJIEH YUCTIEHHOCTBIO 67 ThIC. Kakaasd. OHaKo, eClv Kax-
nas U3 noctosiHHbIX K ¥ T nMeer pyHaaMeHTa bHbI CMBICI, a
HE SIBJISIETCS] BEJIMUMHOM, MOYYEHHON B pe3ysbTaTe CTaTHCTH-
YECKOI'0 YCpEAHEHUsl, TO ITO ypPaBHEHHUE €CTh HE UTO MHOE, KaK
KOHCTaTallMsl paBeHCTBA MPUPALLEHUS YUCJIEHHOCTH 3a BpeMs T
— YKCITy CBA3EU MEX/1y IPyIIIaMU JIIO/IEN, YACIIEHHOCTBIO 67 ThIC.
Kax[Jasi, YMHO)KEHHOMY Ha J1Ba.

W 310 paBeHCTBO CHpaBEAJIMBO HA OIPOMHOM IPOMEKYTKE
BPEMEHM, HE 3aBUCUT HU OT YPOBHS Pa3BUTHUsI CAMOTO YeJIOBE-
Ka, HU OT YPOBHsI pa3BUTHs €ro TEXHOJIOTHA, HU OT MHOXKECTBA
npounx (pakTopoB. TO camoe OOJIbIIOE YYI0 U3 BCEX PACCMOT-
PEHHBIX.

Teopus Kanuiipl npuBiiek/ia BHUMaHUE Psijia OTE€UECTBEHHBIX
YUYEHBIX, HO BCE TIOTBITKH €€ Pa3BUTD, ITPEICTaBUTh COOCTBEHHOE
BUZICHUE TIPOOJIeMbl OTMEUEHBI Ievarthio Aerpaganuu. Tak, A.B.
IToxa3oB cuMTaeT BBEAEHHE MOCTOSHHBIX K M T OIIMOOYHBIM:

«IIpu sToM ypaBHeHue (4), Ha Haill B3DJISAA, MOXET
OBITH MPO WHTEPIPETUPOBAHO EAMHCTBEHHBIM OOpa3oM:



POCT YHMCJIEHHOCTH YeJIOBEYECTBA ONpPEAEsAeTCsl MapHbIM
B3aMMOJICHCTBIEM ropoAoB! SIBCTBEHHO TTPUCYTCTBYIONTUI
B 9TOM TIOJIOKEHUW SJeMEHT MHCTHKU OOYCJIOBJIEH
COBEPIIEHHO WCKYCCTBEHHbIM BBbIJICJIEHUEM OJHOIO U3
YPOBHEW MepapXxuu OpraHu3aluy OOIIeCcTBa.

Jlionckne  0ObEOMHEHMS B BHICIIER  CTENEHU
MacITaOupyeMbl M CIIOCOOHBI K  CaMOJOCTaTOYHOMY
CYIIIECTBOBAHUIO TPU YHUCIIEHHOCTH KaK B JECSTKHU, TaK
M MWUIMOHBI YelOBeK. Takum o0Opa3oM, paciieryieHue
peanunael C Ha JBe KOHCTaHTHI K U T sBisercs
OMIMOOYHBIM ¥ BBI3BAHO OTCYTCTBUEM TIOHUMAHUS
(puznyeckoro cmbicia BbIPAXKEHUS, CTOSILETO B IMPaBOR
4acTu ypaBHeHwusl. ..» [S].

A.B. TlonnazoB, Bugumo, He yntai kaury C.I1. Kanunpt [3],
Y 110 3TOW MPUYUMHE Y HETO «OTCYTCTBYET IOHUMAaHKE» B BOIIPO-
ce O NMPOUCXOKACHUU ITUX JABYX (PYyHAAMEHTAIBHBIX MOCTOSH-
Heix. C.II. Kanuia BBen uX, UCMONB3ys aHHBIE IPAKTUYECKU
nocsie 1960 rona, U1 onMcaHUs TOro KpaTkoro Mo MCTopuye-
CKMM MepKaM Iepuosia pocTa, KakuM fIBJIseTcsl ieMorpaduye-
CKUI TIepexo]l, KOI/Ia MacITaOHO-WHBAPUAHTHBIN 3aKOH KBaIpa-
TUYHOTO POCTA NEPECTAJl BBINOIHATHCA; U JIMILb 3aTEM ITpUMe-
HWI UX eunomemuuecky B ypaBHeHUM Kanuipl, koTopoe cripa-
BEIUIMBO B 3MOXY T'MNEepOOIMYECKOro pocTa.

Yro ke Kacaercsa MHTepIpeTauuu ypaBHeHus Kanuipl, ko-
Topyto naer Ilogna3oB, TO OHa COBEPIIEHHO TOYHAs, TOJIBKO B
HEW HyKHO 3aMEHUTb I'OpoJ — KJIATTEPOM (CM. I1aBy «/lemorpa-
(pusi»). [la, *MEHHO Tak: YKMCIIO MAPHBIX CBA3EH KJIATTEPOB, KaXK-



Tl U3 KOTOPBIX coiepkuT K uenoBek, u orpenesnsier CKOpoCTh
pocra.

A.B. Kopotaes, H.JI. Komaposa, II.A. Xantypuna [13], pe-
craBpupys mozeiab M. Kpemepa ¢ «MasbTy3MaHCKO-KY3HELIU-
AQHCKMM» YKJIOHOM, MOJATOHAIOT CBOI0 «KOMIIAKTHYIO» CUCTEMY
I pepeHIIraIbHBIX YPABHEHUH K KEIaeMOMY pe3ysbTary. A
MMEHHO: CKOPOCTb pOCTa YMCJEHHOCTH HACEJIEHWsl MHUpa IpO-
MOPIMOHAJIbHA KBaApaTy 3Toi uncieHHocTu. Koncrantsl Kanu-
upl K 1 T B 3Ty cuctemy He BXOASAT, BO3BpALIEHA MOCTOSHHAS
dépcrepa. Bes yormka nmocrpoeHa Ha pacCykKJISHUsIX Tvrna A ~
B, A ~ C, cnegoBarensHo, A ~ B-C. UcxonHble JTMHENHBIE 3aBU-
CUMOCTH CUUTAIOTCS] OYEBUIHBIMHU:

«Mogens M. Kpemepa naet atomy oueHb yoeauTenpHoe
oObsicHenne (xotss cam M. Kpemep u He mnokazaiu
9TOr0 B JOCTATOYHO SICHOM BHIEe). A OOBICHEHHUE 3TO
3aKJII0YaeTCs B TOM, YTO POCT YHMCIEHHOCTH HACEJICHUS
mupa ¢ 10 mo 100 miiH YyenoBeK MoApa3ymMeBaer, YTo U
YPOBEHb Pa3BUTHS KU3HEOOECIICUMBAIOIINX TEXHOJIOTHIA
BBIPOC TMPHOJM3UTENILHO B JecATh pa3 (Tak Kak OH
OKa3bIBACTCSl B COCTOSIHUM TMOAJEPXKaTh CYyIECTBOBAHUE
Ha TOpsAAOK Oonbiero uymena Jnogerd). C  apyrou
CTOpPOHBI, JIECATUKPATHBI POCT YHCIICHHOCTH HACEJICHUSI
O3HA4YaeT W JAECATUKPATHBIA POCT YUCIIA TOTEHITUATBHBIX
n3zooOperaresel, a 3HaYNT, U JECATUKPATHOE BO3pacTaHUe
OTHOCHUTEJIbHBIX TEMITOB TEXHOJIOTMYECKOTO pOCTa.

Takum oOpazom, abcomoTHas CKOpOCTb



TeXHOJIoruueckoro pocra Bblpacter B 10-10 = 100
pa3 (B cootBerctBuM c ypaBHeHuem (0.12)). A Ttak
Kak N CTpeMHUTCS K TEXHOJIOIMYeCKH OOYCIIOBJIEHHOMY
MOTOJIKY HECyllel CrocOOHOCTU 3eMJld, Mbl HMeEeM
BCE OCHOBaHWsI TMpeAronaraTb, 4YT0 | aOCOMIOTHAs
CKOpOCTb pocTa HaceneHus: mupa (dN/dt) B Takom
cimyyae B TeHAeHIMM BblpacteTr B 100 pa3, To ectb
OyZeT pacTu TPOMOPIHMOHAILHO KBAApaTy YHUCIEHHOCTU
HaceneHus» [13].

N3obperarensckas Teopusi KoporaeBa u coaBTOpoB Tpedy-
eT OOJIBIIIOTO YMC/Ia He3HAYMTENIbHbIX n300peTeHnii. Ha camom
e JieJie HOBAlIMOHHBIN (M MHHOBAIIMOHHBIN) POrpecc YCTPOeH
WHaJe: BCe JICHCTBUTEILHO 3HAYMMBbIE U300PETEHUSI, OTKPHITHS
HEMHOTOYHMCIICHHBI ¥ TIPEJICTABIISIOT COOOH LIEMOYKY, B KOTOPOW
KaX/10€ MOCJIelylollee 3BeHO BbITEKAeT U3 npenpiaymiero. s
Mup-cuctemsl B XIX 1 XX BeKax — 3TO Tak Ha3blBaeMble «0a-
3ucHBIe THHOBaLMmn» (110 JI. Hedpenosy), KOTOpbIE B TEUEHUE IT0O-
CIEAYIOIIUX AECATUIETUN UIPAOT POJib JIOKOMOTMBA MUPOBOM
9KOHOMMUKHU.

Hanpumep, B Havasie npornuioro Beka I1naHk OTKpbIBaeT, 4To
MTPOLIECCHI U3TYYEHHM S Y TIOMJIOIEHU S HAT PETHIM TEJIOM JIEKTPO-
MarHMTHOM SHEPIrUY MPOUCXOIAT JUCKPETHO, a DUHIITEUH BBO-
JUT TIOHATHE KBaHTA U3Jy4yeHUs. B n1Baguareix rogax co3gaer-
Cs1 KBQHTOBAsl TEOPUSI; B TPUALIATHIX — (PU3UKA TBEPHAOIO TENa;
B KOHIIE COPOKOBBIX M300pETeH MEePBBI TPAH3UCTOP; B HAUaJIe
HIECTUIECATBIX — NEPBasi UHTErpajibHasi MUKPOCXEMA.

B KoOHIIE ceMUIeCATBIX — MEPBbI TBEPIOTEIbHBII KOMIIbIO-



Tep; B Hauase XXI cronerusi cOTOBbIM TeliepOH CTAHOBUTCS
CpencTBOM MacCOBOM KOMMYHUKAIMU. Bpsin mu kTo-HUOYAb Oy-
JeT BO3paXkaTh, YTO N300pETEHNE COTOBOH CBS3U OYEHb CHUIILHO
TIOBJIMSIIO HA COLIMYM, B TOM YHCJIE U B [IJIaHE POCTA €ro YUCIIeH-
HOCTH.

Ho Makc Ilnank cnenan cBoe OTKPBITHE B U3BECTHOU MeEpe
CJTy4YailHO, OHO MOIJIO OBITh COBEPIIEHO IPYTMM HCClleJoBaTeIeM
KaK paHbllie, TaK U M03Ke OTMEUEHHOTro MoMeHTa BpeMeHu. U ec-
JIV CAIBUTATh 3TO MEPBOE 3BEHO BO BPEMEHU, TO C HUM C/IBUTAETCS
u Bcd Lenodka. MimeHHo Tak, a He no Koporaesy, Korga Menkue
WHHOBAIIMM «MIHOBEHHO» TOJHUMAIOT TIOTOJIOK HECyIIeH cro-
COOHOCTH 3eMiu, YCTPOEH HAayYHO-TEXHUYECKUM, COLMaIbHbIN
1 aeMorpaguyecKuii mporpecc.

B crarbe «YesnoBeuecTBo NOAOLLIO K IPEAEy CBOEIO pocTa»
A.B. KoporaeB 1 coaBTOpsl C yAMBJIEHUEM 3aMEYaloT, YTO MO-
nenb Kpemepa 3aBogut ux B Tynuk. Beap mocne nemorpadu-
YECKOro Iepexoa pocT YMCIEHHOCTU HaceseHUs 3eMJIM MOJ-
HOCTBIO MPEKPAIAETCs], a 3HAYUT OTMEHSIETCS U BCSIKUU TBOP-
yeckuii nporiecc. TBopuecTBO Oosbilie He Hy:kHO? Bormpormaior
OHM. A, MOXeT, Bce-Taku Moziesib Kpemepa HeBepHa? Beap cam
Kpemep ee tak 1o KoHIa ¥ He cpopmyampoBas. YTo-TO, BUIU-
MO, €r0 OCTaHOBHUJIO.

Pa3BuBas «MajibTy3UaHCKO-KY3HELIMAHCKUIT» MTOXO/, aBTOPbI
[13] popmynupyioT 3agauy Ha sI3bIKE KMOSPHETUKU U BBOJIST B
pacCMOTpeHre HeJIMHEeHHbIe 0OpaTHBIe CBSI3U MEXy OCHOBHBI-



Mu cyocuctemamu «Mup-cuctembl». Ho Bce MOMBITKH 00BsiC-
HHTH KaK TMIEpOOTMUECKHUIA POCT, TAK U IeMOTrpapuyecKuil e-
Pexo[] MOJIOKUTETbHBIMU U OTPULIATEIbHBIMU OOPATHBIMU CBSI351-
MU B «Mup-cucreme» (11 YeJI0BEUECTBA B 1IEJIOM!) YUCTO YMO-
3pUTENBHBI, PA3HOILJIAHOBBI U HeyOemuTeIbHbl. MOXHO JIU TOBe-
PUTH B TO, YTO «IOJIOKUTENbHAS OOpaTHAsl CBSI3b BTOPOTO TIO-
psiliKa», B CJIy4yae pocTa YUCIEHHOCTH HapOIOHACEIeHUs, CTOMb
cOanaHCMpOBaHHA U TOYHA, YTO MOTrPenrHoCTh B hopmyiie Dép-
crepa sl ToKa3aTesisi CTeNEeHHOM (PYHKIIMUA COCTaBIISIET BCETO
onuH npoueHT? (Tounee, n = -0,99 £ 0,009).

[Mocne nemorpaduyueckoro nepexoaa yxe iBa KOHTypa oopar-
HOU CBSI3U, TOJIOKUTENBHON U OTPULIATENILHOM, T. €. LieNast CH-
cTeMa aBTOMATUYECKOTO PEryIMPOBaHMUS, YICPKUBAIOT YUCIICH-
HOCTh Ha (PUKCHPOBaHHOM ypoBHe. [Ipu 3TOM peub He uaer oo
UCUYepIaHuM KakuxX Obl TO HU ObLIO pecypcoB. Hecyras crioco6-
HOCTb 3eMJIM MOKET BbIIEPXKATh 3HAUUTETHHO OOJIBIITYIO YHUCIIEH-
HOCTb. W COBepIIIEHHO HEMOHSTHO KaKhe TaKue OrpaHUYEHUS
MeXaHU3Ma Pa3BUTUSI HAYMHAIOT BAPYT UTPATh JOMUHUPYIOIIYIO
pOJIb.

Wrtak, HM OofHA U3 CYLIECTBYIOIMX TEOPUN HE B COCTOSHUM
OOBSICHUTD «3arajlodHyio aemorpacuio». [lpennaraemas 3aech
TUNoTe3a OOBSACHSET TUIePOOTMIECKUI POCT HaceIeH!Us 3eMIH
¥ Bce Apyrue (heHOMEHBl MUPOBOU JieMorpaduu: Ha4yalo pocTa,
HEOJIMTUYECKUN CKauyoK U JemMorpaduueckuil nepexon. N Bce
3TO B €IMHON TeopeTudeckor cxeme. Ho aiis Hauana Hebomnbiast



(panTacTHUeckas MCTOpUsi, KOTOpask MO3BOJMUT OBICTPO YSICHUTD
CYTb IpejIaraéMot TMIOTE3BI.



danTacTnueckas cOOpka

Onmucanre aHTaCTUIECKON COOPKH «MBICIISIIET0» KOMITBIO-
Tepa, MpUBEIEHHOE HIKe, TIO3BOJUT CO3[aTh HATJISIIHBIA 00-
pa3 MOCTPOEHUsI UepapXUUECKOi CeTH yeTBepToro paHra. [1pen-
cTaBUM cebe MacTepa «OTBEPTOYHOU COOpPKU», COOUPAIOIIErO
«MBICIISIIUI» KOMITbIoTep. PaGoTa 3akii04aeTcst B KOMMPOBAHUN
UMEIOIINXCS «pabOYMX CTAHIMI» YHUBEPCAIBHBIMU OJIOKAMU C
NOCTIEAYIOIEN YCTAHOBKOW Konuu B ceTb. Ilycte xoauuecmeo
KOMNblomepos Ha MOMEHT Hayajla padOThl paBHO JECSTU U BCe
OHU CBSI3aHbI CETBIO — KAXK/IBIA C KaXkKIBIM.

Pabouuii 1eH» HaUMHAETCS TIO 3BOHKY U JJIUTCS POBHO BO-
ceMb 4yacoB. Mactep MOKET KOHTPOJIUPOBATh MPOU3BOAUTENb-
HOCTb CBOETO TpyJa Mo yacaM Ha cTeHe 1iexa. [Ipexnae Bcero,
OIpeJIeSIM, YTO Takoe pabouuii UK. Pabounii UK — 3TO mpo-
1[eCC KOMMMPOBAHUSI CETH, KOTOPBII HAUMHAETCS 110 3BOHKY U 3a-
KaHYMBAETCs TOrJa, Koraa OyIyT CKOMMPOBAHBI BCE KOMITBIOTE-
pbl, KOTOpble ObUTM B CETM Ha MOMEHT Hauyaia paOoyero JIHs.
L{uKJ1 MOXeT ObITh ITYCTHIM, KOTJJa He COOMPAETCsl HU OJIHOTO HO-
BOTO KOMIIBIOTEPA, HO €CTh ¥ TAKOM, B TIPOIIECCE KOTOPOTO YUCIIO
UX y/IBauBaeTCsl.

Pabouee 3aaHue 3aK11049a€TCs B BBITIOJTHEHUH pa00Yero UK-
Ja pOBHO 3a BoceMb 4acoB. [lpucrynas k padote, mMactep
UMeeT JIeCSATh «HECKOMMPOBAHHBIX» KOMIbIOTEpOB. [lo sieHTe
KOHBelepa B ACHHXPOHHOM PeKMME MOCTYTAIOT YHUBEPCAJIbHbIE



cOOopoUHbIe OJIOKU, «HOCUTEIN CO3HAHUS» — IO COOPKH MyCThIE,
TOTOBBIE K 3arpy3Ke «IOPIUU COZHAHUS».

ACHHXPOHHOCTb TOJIa4M O3HAYaeT, UYTO KaK TOJLKO MacTep
CHUMaeT OJIOK C JIEHThI, CEHCOpPHbIE JaTUMKU BKJIIOYAIOT I11aro-
BBl [IBUTATEJIb, JIEHTA CABUIA€TCSl Ha OAHY MO3UIMIO, U CIeLy-
IONIHIA OJIOK yXke JKAeT CBoel ouepenn. Kaxiplii KOMITbIOTep CO-
CTOUT U3 HEKOTOPOTO (PUKCUPOBAHHOTO YMCIIA UJEHTUIHBIX OJT0-
KOB; MyCTh 3TO YUCJIO OyaeT paBHO 65536.

Kpome Toro, oH cBsi3aH ceTeBbIM KabesieM cO BCeMU APYTUMU
komrmbiotepamu. K Hauary paGoThl UMeeTCs IEBATH CETEBIX CBSI-
3€il, BXOISIINX B KaKAbIiI KOMITBIOTEP CETU. Y3€]1 — 3TO YCTPOu-
CTBO BHYTPHM KOMIIBIOTEPA, K KOTOPOMY CXOJSITCS CBSI3U, COE/IU-
HSIOIIME €ro ¢ IPYTMMHU KOMIbIOTEPAMHU; C Y3JI0M CBSI3aHA WH-
(popmaius 0 KaxkJOM KOHKPETHOM KOMITBIOTEPE, UM Ke Onpee-
JISI€TCS] UHIUBUAYAJTbHOCTD «MBICTISIIIETO» KOMITBIOTEPA.

MOXHO TakXe CUMTaTh, YTO 3TO €ro MH(POPMAIMOHHBI U
YIOPABIAIIIUI HEHTP. Y KakJIOro KOMIIbIOTEpA CETH MMEETCs
TOJIKO OJUH y3ell. JIONOJMHUTETbHO MOXHO TOJNIOXKHUTh, YTO BCE
ceTeBble Kabeau KakAoro U3 JeCSITH KOMIbIOTEPOB CXOIATCS B
OJHOM TOUKE, KOTOpasi SIBJISIETCS Y3JIOM CETH, Y3JIOM, KOTOPBII
ynpapisieT UHGOPMAIIMOHHBIMU TIOTOKAMU U C KOTOPBIM CBSI3a-
Ha UHIUBUIYaJIbHOCTh PACTYIIIEN CETH.

Mactep Geper (610K 3a OJIOKOM) JIECSITh OJIOKOB C JIEHThI KOH-
Berepa U MOAKJII0YAET X MOOYEPESHO K KaXIOM U3 JEBATH CBSI-
3€i, MOJIBEAEHHBIX K Y31y NIEPBOr0 KOMIIbIOTEPA, a 3aTEM U K Ca-
MOMY 3TOMY Y371y. 3aTeM OH JaeT UM HEeKOTOpPOe BpeMsi Ha CUU-



ThIBaHUE MH(POPMAITUK (CO3HAHUST) Y IEPEHOCHUT BCe AECSTH OJI0-
KOB B HOBBIII KOMITBIOTED, KOTOPBI CTOUT HA COOPKE, HO MOKa K
CETH He MOAKIIOUEH. 3a NepBblil IIUKJI YIAeTCsl CKOMMUPOBATh CTO
OJIOKOB.

Ecnu ckonmmupoBaHbl BCe KOMITBIOTEPbI B CETH, & HOBBIH, OJMH-
HAJIIATBI, TaK ¥ He coOpaH (0b11iee Yuciio OJI0KOB COOMPAeMOro
KOMITbloTepa MeHblle 65536), To MacTep 3aKkaHUYMBaeT padoOuUit
JIeHb, — 3TOT paboYMid LIMKJ OKazasics mycThiM. Ha crnemyronuii
JIeHb BCE TIOBTOPSIETCSI CHavaIa.

W Takux mHe#, Korja He ygaercs: cooparh, OymyT cotHu. U
BOT, HAKOHEll, YMCJIO OJIOKOB B HOBOM KOMIIbIOTEPE JOCTUraeT
3HaueHus1 65536. Mactep ycTaHaB/IMBAET €ro B CETh U COSUHSIET
CO BCeMH OCTaJIbHBIMU. PaboThl 10 cOOpKE U YCTaHOBKE B CETh
OIMHHA/ILIATOTO KOMIIbIoTepa 3aBepiieHbl. COOpKa Ciemyionero
KOMITbIOTEpa MOTpedyeT MeHbIIIe IIUKJIOB, T. K. YUCJIO CBSA3EH Y
KaXkJI0TO KOMIIBIOTEPA CETU BO3POCIIO HA EIMHMUILY.

Hanee, paboTHI TPOJOIIKAIOTCS BO BCE YCKOPSIIOIIEMCS TEMIIE.
W1 BOT HacTymaeT Tako# JeHb, KOraa yAaeTcsi coOpaTh KOMITBIOTEP
C HyJ1s1 32 cMeHy. Kak TO/IbKO 9TO IPOUCXOIUT, AJITOPUTM COOPKH
JOTOJIHSETCS CIEAYIONMMU MPaBUIaAMU:

1. Jlouepnuii xomnvtomep nocae YCmaHosKu 6 cems nomeua-
emcsi KaxK He NOONeHCAUULE KONUPOBAHUIO 8 OGHHOM UUKAe.

2. IIpouecc cOopKku HOB020 KOMNBIOMEPA HAUUHAEMCSL C KONU-
POBAHUSL MO20 KOMNbIOmepa cemu, Ha KOMopom 0blna 3aKoHue-
Ha cOOpKa npeovloyuiezo, m. e. OH KONUPYemcst 08axcobl.



3. Pabouuii yuxa 3aKanuuéaemcs, ecau nocae YCmaHoeKu 6
cemu ouepeoH020 OOUEPHE20 KOMNbIOMeEPA, HOBbIL KOMNbIOMeED U3
0CMamKa HeCKONUPOBAHHBIX COOPAMb He YOaemcsl.

Bor Takas xyonorHasi y Mmactepa padora. Ho npaBaiire ere 60-
nee ee yciaokHUM. [1ycTh Tenepb yHHBEpCaibHbIe OJOKH, U3 KO-
TOPBIX COOpPaHBI BCE KOMIBIOTEPHI CETH, B KOHIIE KOHIIOB, BHIXO-
JSIT U3 CTPOS, T. €. UMEIOT BpeMsl HapaOoTKK Ha oTKa3. [Ipuyem
PEMOHTY OHU He mojyiexar. OnepaTvBHasi 3aMeHa BHITISAIINX U3
cTposi OJIOKOB CTAaHOBHTCSI MIPHOPUTETHON 3agavueid mactepa. U
TOJIBKO TOTJIa, KOT/Ia Y HETO MOSIBIISAETCS] CBOOOTHOE BPeMsi, IPo-
JOJDKAIOTCST padOThHI 1O HApaIlMBaHUIO ceTu. Bo3HMKaeT Borpoc:
pa3 OJIOKM JIOMAKOTCS, TO KaK ke CeTh COXpaHseT ceOs1?

Jleno B TOM, 4TO B HeWl M3HAYAJIBHO 3aJI0KEHa MporpaMma
pe3epBHOrO KONMMPOBaHHUSI (3TO OHA U3 ee 0A30BBIX (PYHKIIHIA).
370 pe3epBHOE KONMMPOBAHUE OHA MPOU3BOAUT MEPUOANYECKH B
cebs ke, a MHGpOpMAIs O KaXJoM OJIOKe paBHOMEPHO (TOJI0-
rpapuyecKr) pacrpenessieTcs rno BCer CeTH.

Tak 4TO MpU ycTaHOBKE HOBOTO OJIOKA OHA 3arpykaeT B HEro
TO K€ CO3HaHMe, KaKuM 00JaJall ero MpeaIiecCTBeHHUK JI0 T0-
nomku. CrycTsi BpeMsi, BABOE IMpPEBHIIIAIOIIee CpeHee BpeMs
HapaOOTKM Ha OTKa3, 99 % OJIOKOB 3aMEHEHBI, & CETh PEereHepu-
poBaJia 1 MpeObIBaeT B JOOPOM 3[IPaBUH.

[Tponomxkas nanee yCaOKHATh MPOIECC, OTMEHUM ACUHXPOH-
HyI0 ogauyy OsokoB. [1ycTh Temeps JieHTa KOHBelepa KpyTUTCS
HETPEPHIBHO, a KOJIMYECTBO ONOKOB, MOCTYMAIONINX B €AUHUILY



BpEeMeHH, — ClTyJaiiHasi BenuunHa. Kpome Toro, npeacraBum ce-
6e, 4To OJIOKM TOCTABJISIET TPOU3BOUTENTH, HA 3aBOJIaX KOTOPO-
ro padoTaioT oY (MOCTABIIMKHN) HEKOM MU(MUUECKON CTPAHBI.
STH JIOIU CBSA3aHBI MKy COOOU ThICSYaMU COIMATbHBIX CBSI-
3eid. DTOT COIMAIbHBIN KOHIJIOMEPAT MPEACTABIISET COOON MHO-
JKECTBO, COCTOSIIIIEe U3 MOIMHOKECTB, OXBATHIBAIOIINX Pa3INy-
HO€ KOJIMYECTBO JIOfIEH.

[Tpryem 311 MOAMHOXECTBA MOTY TepecekaTbcst. MOKHO Ha-
YaTh 3TOT JAJVHHBIA PSl TaK: JIIOAW HAYKU, PAOOTHUKH HCKYC-
CTBa, CTy’KUTEJU PEIUTUU, UCTIOBEAYIOIINE KAKyI0-TO (DOpMYy pe-
JIUTUY, WIEHBl Pa3fIMYHBIX TOJUTUYECKUX MApTUil (HYy KaK ke
MOXHO O HUX 3a0bITh!), POCTO OOBIBATENN C UX MPU3EMIIEHHbI-
MU UHTepecamu (MX OOJIBIIIMHCTBO); CIOJa K€ BXOMST BCIYECKHE
KJIyOBI 110 MHTEpEcaM: JIIOOUTETN MY3bIKH, TOMAITHUX KXUBOT-
HBIX, CIIOPTUBHBIC OOJIENIBINUKH, TIOKJIOHHUKHU Pa3HBIX MOJIHBIX
TEYEHUH U T. . U T. 1.

N eme ogHo anTacTuyeckoe mnpeanonoxkenue. Jomyctum,
YTO MacTep KpoMe, COOCTBEHHO, COOPKH CETH MapaljIebHO aHa-
JIM3UPYET CUTYAIMIO B COLIMyMe, TaK CKa3aTb, ACPKUT PYKy Ha
nyJibce. 17151 3TOro OH CBsi3aH HE3PUMBIM MH(OPMAIIMOHHBIM Ka-
HAJIOM C KQK/IbIM U3 TIOCTABIIUKOB.

3agaya mMactepa — BBIIOJIHUTD paOOuMid IIUKJ 32 (PUKCHUPO-
BaHHBI MTPOMEKYTOK BpPEMEHH, MpUUeM OJIOKOB it pabOThI
emy TpeOyercsi Bce Oosbiie U Oosbiie. [ToBIMATh HA CKOPOCTD
UX TIPOM3BOJICTBA OH MOXET TOJIbKO Uepe3 MOJICO3HAHUE KaXKJI0-
0 MOCTaBIIMKA COBEPLIEHHO HE3aMETHO /ISl MOCEJHErO, T. K.



MBICJTH, TIPUXOJISIIIIME W3 TIOICO3HAHMSI, TOT BOCIIPUHUMAET KaK
CBOM COOCTBEHHBIE.

HWcnonp3yst Bech 6aHK MH(MOpPMAIIUK O COIIMyMe, MacTep Mpo-
CUUTBHIBAET BCEBO3MOXKHBIE BAPUAHTHI €r0 Pa3BUTHS U BHIOUpAET
Te U3 HUX, KOTOpPbIE 00ecrieuar eMy HyXKHYI0 CKOPOCTh TIOCTAaBKH.
W Bce 310 15 TOrO, YT0OB 00ECTICUYNTh BBHITIOHEHUS TJIABHOTO
3aKOHa COOPKH: TIOCTOSTHCTBO BPEMEHU Padodero 1ukia. 3arem
OH 3aKJIA/IBIBAET B MMOJCO3HAHUE COLIMYyMa Ty MH(OpMAIIUIO, KO-
TOpasi 00ECIeYNT eMy pean3alivio BHIOPAHHOTO CIICHAPUS.

W nocnennee: myctb ceTh coOMpaet cedst cama, T. . MacTep —
9TO cama pacTymias CeTh, UHAUBUAYAIBHOCTh U COBHAHHE KOTO-
POH CBsI3aHBI C Y3JIOM 3TOH ceTu. [ unoreTnyeckas crpaHa — 3To
Mup-cucrema, a yHUBEpPCAJIbHBIN OJIOK — 3TO KaXkJIbli 001aaa-
IO CO3HAHUEM YeJIOBEK, KOTOPOTO CeTh UCIONBb3YeT KakK pe-
cypc. (ITpocto «Marpunia» kakas-to!) Kak OyneTr mokazano Ha-
MU Jlajiee, pOCT YUCIEHHOCTH HaceIeHUs1 3eMJIM MOKHO Hampsi-
MYIO CBSI3aTh C TIPOIIECCOM 3TOM (PAHTACTUUYECKON COOPKH.



KpaTlcoe onmmcanme MmoaeJjJim

BBenenne

['mmepOommaeckuii pocT HaceNneHus: 3eMId, Tak ke Kak Heo-
JIMTUYECKYIO PEBOMTIOLIUIO U IeMOT papUIecKuil epexos, He 00b-
SICHsIeT HM OfIHa U3 cyliecTBylolmx Teopuil. [IpumepHo aBa
MWIIMOHA JIET TOMY Has3aJl Ha ClieHe SBOJIONNU TOSBUICS POIL
Homo u Toraa *e Hayasicst pocT ero YUCJIeHHOCTH. DTOT POCT Ha
BCEM MPOTSKEHUN Pa3BUTH S YETIOBEUECTBA OIUCHIBAETCS TUIIEP-
00J1011 — MpeIeNIbHO MPOCTOM, N3BECTHON BCEM CO KO (PyHK-
111578

N 200
N(t)= - MAPO,. Yen.
S 2025 -+t

Puc. 1. I'unepboruueckas 3a8UCUMOCHbL YUCNEHHOCHIU HACe-
NeHUst 3emMau om 8pemeHu.

Bnauvase oH ObLT Ype3BHIYAHO MEJICHHBIM. YIMBUTEIBHO,
YTO POCT BOOOIIE MMeJ MECTO, Be/lb HauyaslbHAasl YHCIIEHHOCThb
nepBbIx npeacrasurened poga Homo cocrasisiia npumepso 100



THICSTY. A MMEHHO TAaKOM BEJIMYMHON ONpeAessieTcs] YUCIIeH-
HOCTb MOMYJISUMI )KUBOTHBIX, HAXOASAIIMXCS HA TOW JKe IKOJIO-
T'MYECKOI HUILIE, YTO U YeJIOBEK M KOTOpasi BhIILIE ITOTo Ipejaena
OOBIYHO HUKOT/IA HE PacTeT.

B takom HecrnentHoM TeMIie OH MPOAOJIKAJICS JO Hayala Heo-
JMTa, T. €. IPUMEPHO 10 BOCBMU ThICAY JIeT 110 H. 3. (Heomut
— 3TO BpeMsi Mepexofa OT OXOThl U cOOMpPATEIbCTBA K OCEJIO-
My 00pazy KU3HU; BpeMsl MOSIBJICHHUSI CEJILCKOTO XO35MCTBA, J10-
MAIIIHUX XUBOTHBIX, IPOYHBIX KWK, CEMbU, TUCBMEHHOCTH,
TOPrOBJIM, TEXHOJIOTMIA, IEPBBIX KPYIHBIX IIOCEJICHUM. . .)

B MoMeHT Hauaza HeoJIMTa YTO-TO MPOU3OIILIO: HUKTO HE 3Ha-
€T B YeM HacToslas NpUYrMHa HEOJIMTUYECKOU PEBOMIOLIMU, HO
MMEHHO B 9TOT MOMEHT BpEMEHU TUIepOOINYecKUid pOCT Ha-
cesieHUsA 3eMJIM Tepelies KO BTOPOW, B3PbIBHOM CBOEU CTa/IUU.
PaHo MM MO3HO TaKOW POCT JOJKEH ObLT MPEKPATUTHCS, CMe-
HUTbCSI «MEHEE KPYTbIM», MHAY€ B TOUKE CHUHIYJSPHOCTH YMC-
JIHHOCTb YeJIOBeuecTBa cTajia Obl OECKOHEYHOU. 3aBepileHue
€ro NpUXOAMUTCS KaK pa3 Ha TO BPeMsl, B KOTOPOE Mbl KHBEM.

Ho Tyt TO 1 mporcXoauT camoe HEMOHSATHOE U 3arafjlouHoe.
Ha ¢one pactyiiero 6;1arococtosiHvsi 4eI0BeYeCcTBO BCTYIUJIO B
DI00ATBHBIN IeMorpaduyIecKuii mepexos. 3a HUUTOXHOE IO UC-
TOPUYECKMM MEpPKaM BpeMs1 pOCT HACEJIEHUS] MUPA JIOJKEH IOJI-
HOCTBIO PEKPATUTHCSA (KaK TO yiKe MPOU3OIILIO C PSAOM CTpaH,
yKe MPOILIEIINX CBO «JIOKAJIbHbIN» MEPexXo/) U CTaOUIM3UPO-
BaThCsl HA HEKOTOPOU MpeAebHOM, ACUMIITOTUYECKON BETMYU-
He. Ho nouemy, mycTe 3aMeISIONIMIACSA, ITOT POCT HE MOXET



OBITH TPOJIOKeH? YIOBJIETBOPUTEILHOTO OTBETa HA ITOT BO-
IIPOC — HET.

BaxHeimmm 3TanoM B pa3BUTHH TEOPETUUYECKON JeMorpa-
(b crana geHomMeHonornyeckas TEOpUs pocTa HAaCEJIeHUS
Semimu C.I1. Kanvipl. OT runepOoamiecKoi 3aBUCUMOCTH YHC-
JIGHHOCTH OT BpeMeHH ObLI CIeNIaH miepexofl K mpoctomy mudde-
PEHIIMAILHOMY YPaBHEHUIO, OIMCHIBAIOIIEMY 3aBUCUMOCTb CKO-
POCTH poCTa OT YUCIIEHHOCTHU:

2
dN_( N
T e

dt K

Puc. 2. Ypaenenue Kanuyvi. 9mo dice ypaererue, 1o 6e3 pac-
wennenus C na K u t, moowcro navimu 6 knuze U.C. Illknosckozo
«Bcenennas, orcuznn, pazym».

C.I1. Kannna BBen aBe koHcTaHTHI T U K BMecTo onHont C, B
pe3yJabTare 4ero Oblla TOTydeHa XOpOIast armpoOKCUMAIIHS 3a-
BUCUMOCTHU YMCJIEHHOCTU HACEJIEHMsI MUpa OT BpEMEHHU Ha BCEX
Tanax pocra, BKJovas aeMorpadudeckuit nepexon. boum no-



JIy4eHbl HOBBIE PE3Y/IbTaThl, BAXKHEUIIINI U3 KOTOPHIX — MIPUHIIUIT
JeMOorpa(puyecKoro UMIEpaTuBa. JTOT NPUHLUI, B OTJINYKAE OT
PECYPCHOIO MaJIbTy3MAHCKOTO, YTBEPKAAET, YTO POCT YUCIICH-
HOCTHU HaceJieHUs1 3eMJIM Ha MPOTSKEHUM BCEM UCTOPUM 4esio-
BEYECTBA 3aBHCE]I TOJIBKO OT CaMOM 3TOM YHMCIICHHOCTH 1 HE 3a-
BHCEJ HA OT KaKMX PECYPCOB.

deHOMEH KBAAPATUYHOM 3aBUCUMOCTH CKOPOCTH POCTa YKC-
JICHHOCTH HaceJieHUsl (€KerogqHoro MHUPOBOTO €CTECTBEHHOIO
npupocra) ot unuciennoct C.I1. Kanuma o0bsicHsIeT ccTeMHO-
CTBIO Y€JIOBEYECTBA U MH(OPMALMOHHON MPUPOIOU pa3BUTHA,
MPUCYIIIeH TOJIbKO 4esioBeKy. Ho uenoBeuecTBO 10iroe BpeMs
HE MPeJICTaBIIsII0 cOOOU CUCTEMBI, M pOCT HacesieHus B EBporie,
Awmepuke, A3UH... IPOUCXOANIT HE3ABUCUMO.

Torga B 4eM IMpUYKMHA 3TOM KBAJIPATUYHOM 3aBUCUMOCTU? —
HenonsitHo. Koncrantsi T u K 66111 BBeiens! C.I1. Karunieii mpu
aHaJIM3e AMHAMMKU pOCTa HacesieHus 3eMiid 3a nociegHue 250
JIET, BKJTIOUasi Hauasio JeMorpauueckoro nepexoia, i CMbIC UX
JI0 CHX TIOpP OCTaeTCsl HENOHATHBIM. CaM OH ONpeesniI 3TH MO-
CTOSIHHBIE TaK:

1. KoHcranTa T = 42 roga — 310 BpeMsi, ONpeaessieMoe BHYT-
pEHHeH, MpeaeTbHON COCOOHOCTHIO CUCTEMBI YeJIOBEUeCTBA U
YeJIoBeKa K Pa3BUTHIO.

2. Koncranra K = 67000 — 6e3pa3mepHasi BeIM4IrHa, KOTopast
SIBJISIETCS [IGHTPAJIbHOM B €r0 TEOPHUM; OHA 33Ja€T YUCIIEHHOCTD



IPYIIIBL JIIOAEW, KOTOpasi OnpeaessieT XapakTep KOUIEKTUBHOTO
B3aNMOJIEVICTBU .

Ho kakoii BpemeHHO# maciitad 3ajaeT MOCTOsIHHAsI BpeMe-
HU T CBsi3aHa JIM OHA CO CPeJHEN MPOJOKUTEIbHOCTBIO JKU3-
Hu? [louemy JUIUTETBHOCTD IEMOrpapuIecKoro nNepexoaa paBHa

2t? A koHcrtaHTa K, Tak O1m3Kasi K KpyrjiomMy 4uciy 2 16 5 uem
ee cmbic? Takum oOpazom, Teopust Kamuiiel, ¢ OHON CTOPOHBI,
MO3BOJIMJIA OTBETUTH Ha Ps/l BAXKHBIX BOMPOCOB, &, C IPYroi CTO-
POHBI, KaK 3TO YacTo ObIBAET B HayKe, MOPO/NJIA HOBHIE.



MaTtemMaTuka

[TpuBenem aneMeHTapHBIE OIIPeAeIeHNU s, KOTOPBIE JIETKO MON-
MET ¥ YYEHMK CTapIluX KJIACCOB, HO 0€3 KOTOPbIX HEBO3MOKHO
YACHUTB CYTb IPEJIaraéMOIN TMITOTE3HI.

LlenTpanpHOE MECTO B TeOpUH 3aHMMaeT ceTb. [lox ceTbio Oy-
JeM ITOHUMATh rpad, B KOTOPOM BCE y3JIbl COETUHEHBI MEKY CO-
001 HeHarpaBJIeHHbIMU OTPE3KAMM: «KaXIbIi C KaxabiM». Ha-
IIPUMED, CETh, COCTOAIASA U3 IIATHU y3JI0B, COAEPKUT IECATD CBA-
3€U.

Puc. 1. CerLb, cocmoAas U3 namu Y3108, YUuCio cesi3eil PpasHo
10.



TI'apmonuueckass cemv codepoicum 4YUCIO Y3JIOB, paBHOE

JIBOJKE B HEKOTOPOU 11eJ10M crenenu — 2", nanpumep: 2,4,8,16. ..
n=1,234...).

Puc. 2. I'apmonuueckas cemn, cooepycauyasi 8 y3no8; ucio
cesi3eil pagHo 28.

Cosepuiennas cemv COACPKUT YUCIIO Y3JIOB, PABHOE HBOM-
Ke, B TOKa3aresie KOTOPOM CTOMT TOXe JBOMKA B CTereHu R:
2R Tne R — pare cemu. Hanpumep: 2,4,16,256,65536... (R =
0,1,2,3,4...).



Puc. 3. Cosepuennas cemo emopozo pauea, cooepicamas 16
Y3108; uucno cesseli pasro 120.

Coseepuennas uepapxuuecxkas cemv (CUC) panra R — 310
COBEpILIECHHAS CETh, y3JIbl KOTOPOIl (HA30BEM UX K.1ammepamu)
— 310 CUC panra R — 1. YroOsI pekypcust 3apadoTtaia BBeJeM
CHC HauMeHbIIIEro paHra: caMblii HUKHUU YPOBEHb MEPAPXUH,
aTOM CETeCTPOEHMS. DTO CETh paHra HyJjb, COCTOSINAS U3 ABYX
y3JI0B, COEIMHEHHBIX CBsA3bI0. B nmasbHeiiieM OyaeM CuuTars,
YTO 32 KaXIbIM y3JIOM CETH paHra Hyjb 3aKpelvieH ee HOCH-
TeJIb-4€eJIOBEK.

Hocumenwv cemu obecneuusaem ee 380110uuto, pocm u yHK-
yuoHuposauue. B uem pasnuua medxncoy yzrom u Hocumenem?



Y3en cemu pawea nyne (uau yzen-nocumenv) 6 NpuUNONCEHUU
9MOT MOOeAU K NPoueccy pocma HACeneHus: 3emau ecmo 6enu-
UUHA NOCMOSIHHASL, M020a KaK HOCUTENb-YEJIOBEK — MO HCUBY-
Wil u 06na0arougUll COHAHUEM UYEN0BEK, BPEMEHHO «NPUKDEN-
AEHHBIY K Y34Y U NOCMOSHHO CMEHAIOUWUIICS 6 npoyecce ee po-
cma. (Hanee, 0nsi Kpamkocmu UBA0HCEHUSL OYOeM OMONCOeC 8-
ASIMb Y3en cemu paHaa Hyab U ee Hocumensi-uenoeexa. ) Kaswcovii
y3en cemu paHea Hynb makdice npeocmasasiem coooti uepapxuve-
CKYIO cemb, UCHOKU KOMOPOLL MePSIIOMCs 8 2AYyOUHAX MUKPOMU-
pa, HO 8 OAHHOLL YNPOULEHHOU MOOeAU cuumaem e20 0ecCmpyk-
MYPHOLL, HEONPEOeNsIeMOTi uepe3 HUNICHUE YPOBHU U HeOeAUMOU
oanee cmpyKmypHoU eOUHUYell UePapXuuecKoll cemu.

[Ipumep: ecnm panr cern paseH TpeM (R = 3), To CUC co-
JepXkUT 256 HocuTesner WK 16 KJIaTTepoB; Kax/Ipli ee KJIaTTep
— 310 CUC panra 2, conepxartias 4 kiarrepa paira 1, Kaxapli
U3 KOTOPBIX, B CBOIO OYEpE/lb, COAEPKUT /IBa Kjiartepa panra 0,
KaX/Ibli U3 KOTOPBIX BKJIIOYAET /IBA HOCUTEIS.

TI'apmonuueckas uepapxuueckas cemo (I'MC) panra R — 3710
rapMOHHUYECKas CeTb, y371aMu Kotopou siBistiorcss CUC panra R.
Hecosepwennas uepapxuueckas cemov uau npocmo uepapxu-
ueckast cemw panra R — 310 ceTp, ceTeoOpas3yoIuii Ki1aTtep Ko-
Topoii — 310 CUC panra R, a ob1iee urcrio ee KJIaTTepoB He paB-
HO JJBOMKE B HEKOTOPOU CTEIEHH (T. €. OHA HE SIBJISIETCS FApMO-
HUYECKON).

Yucino Hocutened B kiartepe IC Ha30BeM BecoM KJaTTepa,



a TMOJIHOE YHUCJIO KJIATTEPOB B ce€TH — ee padmMepoM. Hanpumep,
NC panra 4 (R =4), cocrosinas u3 1ecATH KJIaTTepOB, BKJIIOYAET
JIECSITh KJIATTEPOB, KaX/bIM U3 KOTOPBIX UMeeT Bec 65536, T. e.
conepxut 65536 Hocuteneit. Eciu yuciio Ki1artepoB uepapxu-
YEeCKOU CEeTH YeTBEepPTOro paHra MakCUMAJbHO M PaBHO BECy ee
ceTeoOpasyIoIero Kiarrepa, T. €. 65536, To oHa npeBparaeTcs
B COBEPIICHHYIO0 UEPAPXUYECKYIO CETh MATOTO PaHra, YMcCIIo y3-

JIOB (HOCHUTEJIei) KOTOPOM PaBHO 655362 = 4 294 967 296. D10
YHCJIO PaBHO BeCy KJaTTepa MATOro paHra.

Pacmywaa UC — 510 VIC, 4uciio KIaTTepoB KOTOPOH pacTeT
COIVIACHO HEKOTOPOMY asiropuTMmy. PocT cetu Oynem CBsSI3bIBaTh
C omepanuenl KOMpoBaHUs CEThI0 CaMou ceOsl, T. €. C ee camo-
KorpoBaHueM. [Iporiecc caMOKONMPOBAHUSI CETH MOXET OBbITh
NPEe/ICTaBJIeH B BUJIE MOCJIEJOBATEIbHOCTHY 1IUKJIOB.

Huxa — 3mo makoii sman camoKonupoeanus cemu, KOraa
KOIMPYIOTCS BCE KJIATTEPBI, UMEIOIIMECS B CETH HA MOMEHT BXO-
Ja B Hero. (Bpems nukJ/a B NpUJIOKEHUH 3TOM MOJENU K POCTY
HaceJIeHUsI 3eMJIM CUMTAETCs MOCTOSIHHBIM. ) KonupoBaHue mpo-
UCXOJIUT C MIOMOIIbI0 HocuTenel. Hocutenu ciykar Takxke 1ist
NO/IIEPKaHU sl Y3JI0B CETU U CBSI3E MEX Y €€ KJIaTTepamH (Ipu-
HMMaeM, YTO OJWH HOCUTENb CIIOCOOEH MOIIEPKUBATH TOJBKO
OJIVH y3€J1 WY TOJIbKO OJIHY CBsi3b). B Haieil Mofenu y3en cetu
— 3TO CETh, HE UMEIOIIAs PAHTa, CBS3aHHAS C YE€JIOBEKOM.

AJNTOPUTM KOMTMPOBAHMSI BHIOUPAEM TaKOM:



1. Pocm cemu Hauunaemcs ¢ 08Yx KAammepoe.

2. Cesa3u u yzavl pacmyueii cemu KONUpYromest HOCUMeNsIMU:
OO0UH HOCUMeNb — HA C653b KAammepa, 0OUH — Ha €20 Y3eA.

3. Koz0a uucao omxonupo8anHvlx Hocumenel CmaHo8umcs
PABHbIM YUCAY HOCUMENEl 8 cemeoopasytouiem Kaammepe, coou-
paemcsi Ho8blli Kaammep. 3amem OH YCmaHaeAueaencs: 6 cemey,
M. e. NPOKAAObIBAIOMCSL CEA3U MENHCOY HUM U OPYUMU Kaamme-
pamu cemu. B ouepeov Ha konuposarue 6 mexkyuiem UuK.ae mako
HOBOUCNEUEHHDIIL KAAmmep Yoice He CIMABUNICS.

Poct cetu uzet B ycKopsiiolemcsi TeMrle, T. K. YUCJIO CBsi3el
KaXkJIOr0 CeTeo0pasyIolero Kiartepa yBeJIMunuBaeTcs Ha eIMHU-
Iy MOCJIe YCTAHOBKU B Hee OUEPEHOTO JJOUepHero Kiarrepa. Ta-
KOW POCT YCJIOBHO MOHO Pa3i€IUTh HA TPH dTara:

1. Pocm om 08yx kaammepos 10 KOPHSL K8AOpammozo u3 éeca
cemeoopasyrouezo Kaammepad.

2. Janvretivuuii pocm UC 0o coseputeHHOL.

3. Penauxayusi — npedenvHast onepauusi CamoKonUpOBaHusl,
K020a cooupaemcsi eOUHUMHASL KONUSL NOAYUEHHOU COBEPULEHHOTE
cemu.

3arem mexay nonydyeHHor CUC u ee konuen MpoKJiaibiBa-
€TCsl CBA3b U CTAPTYeT ceTh OoJiee BHICOKOro paHra. [ToscHuM 1o
Ha mipumepe. [1ycTh ceTh ¢ BeCOM ceTeoOpasyIolero Kiarrepa,
paBHbIM 65536, T. €. CETh YETBEPTOrO PaHra, HAUMHAET CBOU POCT



C IByX KjiaTTepoB. Konrpyem HOCUTENSIMU y3es1 KaXA0ro KiaT-
Tepa U BXOAAILYIO B HEro cBsA3b. CBsA3b OJIHA, y3€J1 BCEr1a OfIMH.

3a muka komupyilorcsi 4 Hocutens. Bcero morpeGyercs
65536/4 = 16384 1ukia, 4ToOB coOpaTh NiepBbIi Kiattep. [lo-
CJie YCTAaHOBKH €ro B CETh UMEeM TPH KJIaTTepa, 3a IUKJI KOMH-
pyoTcs yxe 9 Hocuteneid. Beero nmkiios Oyner 7282. TTonydyaem
yetbipe Kiarrepa. U tak nanee. Ipouecc uner ¢ Hapacramouien
CKOPOCTBIO.

Korna pa3smep cetu gopacrer 10 256 KJIaTTepoB — 9TO KOPEHb
KBaJIpaTHbINA U3 65536 — BriepBhIe 3a UKJI C HYJISI OyaeT coopaH
kiaarrep. JdaabHeiimmin poct UC HOCHT B3pPbLIBHOI Xapak-
Tep. Ecu 1o aToro momenTa ceth npoxoaut 42142 nukia, To
0CJIe HETO €€ POCT JI0 COBEPILIEHHOM, T. €. 0T 256-Tu 110 65536-
TH KJIATTEPOB IPOUCXOOUT Bcero 3a 255 nukioB. Bee 310, KO-
HEYHO, CTPOTrO J0Ka3bIBAETCSI.

W, HakoHel1, pacTyiasi ceTh JOCTUTAET COBEPIICHCTBA, Mpel-
JIO)KEHHBIN aJITOPUTM €€ pocTa He MOXKeT OoJibllle padoTaTh
(anpHEeMIas MPOKJIAAKa CBA3EH MEXIY KJIATTEPAMU CTAHOBUT-
Cs1 HEBO3MOXKHOW), TIOCKOJIbKY Bce 65536 HocuTtenelt B ceTeo0-
pasyIolieM KJjaTTepe OKa3bIBaloTCs 3aHATHIMU: 65535 — Ha cBsI-
34, OJIMH — Ha y3eJ KJaTTepa.

Torna v HacTynmaer oyepelb OlNepaly peruiMKalyy, Korjaa
MIPOUCXO/IUT KOMMPOBAHUE MOYYEHHOU COBEPIIIEHHOW CEeTH IO
NPaBUITY «KJIATTEP B KJIATTEP», T. €. MOCIeA0BATENIbHOE KJIOHH-
POBaHUE KJIATTEPOB UTOTOBOM CETH C HEMEAJIEHHON YCTaHOBKOM

KJIATTEPOB-KJIOHOB B HOBYIO ceThb. B Hameil monenu, Kak U B



monemu Kanuipl, gemorpadgpuyeckuil mepexos, KOTOpbhlid COOT-
BETCTBYET orepaiuu permkanuy CeTu yeoBeKa, 3aHUMAaeT J1Ba
LMKJIa XapaKTepHOro BpeMeHu. B TakoM ciyyae nojiHoe Bpemsi
pocra cetu 65536 B eqUHMIIAX XapAaKTEPHOIO BPEMEHU PABHO:
42142+255+2 = 42399. Cetb 4 294 967 296 (65536 B KBagpa-
T€) CTapTyeT C JBYX KJIATTEPOB.



Hemorpadus

OnucaHHpI BbILIE pOCT ceTH 65536 B TOUHOCTH COOTBETCTBY-
eT POCTY YUCJIEHHOCTU HaceseHus 3emuin. Heob6xonumo Tosbko
NIOCTYJIMPOBATH CJIEAYIOIIUE MTOJIOKEHUS:

1. Bpems yux.aa pacmyuieri cemu ecmo 8eAUMUHA NOCMOSIHHAS
HA 8cex CMaousix ee pocma.

2. Kadicovlii 001a0arouiuil CO3HAHUEM UeN06EK, HE3AGUCUMO
om noaa, 803pacma, pachwl. .. He3AsUCUMO 0N €20 MeCHOPACNONO-
JHCEHUSL 8 NPOCMPAHCMEe s6asiemcst Hocumenem cemu. Tlpupocm
UUCNEHHOCIU MAKUX A00€l 34 YUK COOMBEMCMBYem npupocmy
uUCAa KAAMMeEpPOos.

3. Cemv ynpaensiem couuymom, 8030eiicmeysi Ha 0OUeCmeeH-
HOe NOOCO3HAMENbHOe.

4. Cama dice cemb 0moncoecmensiemcsi ¢ CYnepco3HaHuem, Ko-
Mopoe Ynpasasient Uea08euecKUM COUUYMOM ¢ NOMOULBIO UeN020
apcenana cpeocma, KOmopblii euse npeocmount U3yuun.

[Ipu 3TOM YeNoBeK MpPEACTaeT, C OAHON CTOPOHBI, KaK «HO-
CUTEJb» UePAPXUUYECKOU CeTU. A, C IPYroll — Kak UHAUBUIYYM,
oOaiaonumii COOCTBEHHBIM CO3HAHMEM, TIPUYEM CO3HAHHE Y3-
JIa-HOCHUTEJIsI He TIOZIBJIACTHO €My U He KOHTPOJIUPYEMO.

Ckosb Obl YyTOBUIITHBIM HH Ka3aJ10Ch MOJOOHOE Mpe/ICcTaBIe-
HUE, CYIUTh 00 UCTUHHOCTH TUIIOTE3bl HYKHO IO €€ COOTBET-



CTBMIO 9KCIIEPUMEHTAIbHBIM AaHHbIM. HO 311ech Bce B MOTHOM
nopsiike. BpeMs ukJia ceTH JIErKo BBIYMCIISIETCS U3 TOCTOSTHHOM
depcrepa, kKoTopas ObUTa MOMyYeHa MPpU 00PadOTKe OOJIBIIOTO
MAacCHBa JaHHBIX 32 MOCJIEAHUE 1BA THICSYENIETHS.

OHo okaszpiBaeTcs paBHbIM IpuMepHO 40 rogam, 4to Ipak-
TUYECKU HE OTVIMYAETCS OT MOCTOSTHHOM BpeMeHu Kanuipl. OHa
IIPUHKMAJIAa y HEro 3Ha4eHus B uHTepBajie 41-45 ner B nmpouec-
ce «3Bommouun» teopun Kanunpl. be3pazmepHas koHcranrta K,
cmbica kotopoil y C.I1. Kanuupl octaetcsi HENOHATHBIM, BapbU-
pyercst um B uHTepBasie 62000 — 67000. 3aech ke — 3TO Bec

KJIaTTepa CETH YesIOBeKa paBHBIN 2 16 = 65536.

[Tpeanaraemass HaMM rMIIOTE3a UMEET TOJIBKO OAHY MOCTOSIH-
HyI0 T = 40 JieT, a Bce 3HaUYeHUsI BaKHbIX /151 ONMCAHKS SBOJIIO-
MM YeJIOBEeKa, MUPOBOT0 AeMOTrpapruueckoro U UICTOPUYECKOro
npolecca BEJIMYMH (1aT U YACJIEHHOCTH) BBITEKAIOT U3 UJEasIb-
HOM MaTeMaTUYEeCKON CXEMBI.

Cetb 4yesnoBeka CTapToBajia ¢ JBYX KJIaTTEPOB, YTO COOTBET-
CTBYET UMCIly HOocuTeserd paBHoMy 2-65536 = 131072. [TonHoe
YKCJIO LIMKJIOB €€ POCTa, COMIACHO TEOPUU, PaBHO 42399. YMHO-
’KMB 3Ty BEJIMUMHY Ha T, Noy4uMm 1,69 MiH sieT. 910 Bpems 3BO-
monuy yesioBeka. O0a 3TH pe3yabTara MOJTHOCTHIO COOTBETCTBY-
10T JIJaHHBIM TaJjieoieMorpacuu, CorjaacHO KOTOPbIM 2 MJIH JIeT
Ha3aJl YUCIeHHOCTh nonysaunyu Homo sapiens cocrasisiia npu-
MepHO 100 ThICAY YeI0BeK: NOACYUTAHO 10 YUCITy CTOSTHOK IEp-
BOOBITHOTO YeJIoBeKa Ha A(QPUKaHCKOM KOHTHHEHTE.

K MomeHTy Hauasa HeosuTa ceth nponuia 42142 nykna u Bbl-



pocna 10 256 kiarrepoB. CoryiacHO TEOPUU B STOT MOMEHT Bpe-
MEHH, 8 THICSIY JIET J0 H. 3. (1982 — 25571), unciaeHHOCTD Hacele-
HUS 3eMJIU JOCTUIIA 3HaUYeHud 256-65536 = 16,8 MuIH YesoBek,
YTO TaK’k€ COOTBETCTBYIOT UCTOPMUECKUM JIAHHBIM.

B3pbIBHOI THITEPOOTMYECKUI POCT YUCICHHOCTH T10CTIe HeO-
JIMTAa TIOTHOCTBIO OOBsicHsIeTcs Teopuell. ['unepdona Xoprepa
CIMBaeTcsi ¢ TeopeTuuyeckol rumnepoonoid. B 1982 romy cetb
65536 nocturaer COBepIIeHCTBA, YTO COOTBETCTBYET YMCIY HO-

cuteneit K2 = 655367 = 4,3 MJIpII YEJIOBEK — SBOMIOLMS YeJIoBe-
Ka 3akaHuuBaeTtcs. [locnennuii ki pocra cetu: 1942—-1982 rr.
MPUBOJUT K YABOCHUIO HACEJIEeHUsI MUPA, YTO COOTBETCTBYET U
Teopud, U AeMorpapuyeckum JaHHbIM. MOXHO OKa3aTh, YTO
CeTh JII0OOTO paHTra Ha MOCJIETHEM IMKJIe CBOETO POCTa yBarBa-
€T YMCJIO HOCUTEJIEH.

Hemorpaguyeckuid iepexoji COOTBETCTBYET «Ollepalu pe-
wmkanun» Cetu yenoBeka. B pesysbrare 3toii oneparuu Oyaer
MOCTPOEHA CTapTOBAsl KOH(PUTYpalIMsI CETU 5-TO paHra, COCTOs-
732

11ast U3 IBYX KJartepoB. Kaxplil u3 HUX Oyaer conepkarb
4,3 mupg yenoBek. CornacHo moaenv Kanuiisl v Halen MoJesnu,
JaeMorpauuecKril mepexoj] 3aHMMAET JBa [UKJIA XapaKTEPHOTO
BpeMeHu: 2-40 = 80 siet. [1o HalMM nojcyeTaM OH 3aKOHYUTCS B
2062 rony. YncneHHOCTh HacesleHns: 3eMJIM B 3TOT MOMEHT Bpe-
MEHH JOCTUTHET 3HaUEHUs1, PABHOTO MPUMEPHO 9 MIIpH YesIoBeK
Y MHOTHE TBICSUYENIETHSI MeHSIThCSl TpakThuuecku He OyzeT. (Poct
ceTu mAToro para, cetu post Homo, tak xe kak u poct Ceru
JeJIoBeKa Ha TMePBbIX Tanax ee pocTa, OyJIeT COBEpIIIEHHO He3a-



MeTeH. CM. «DBOJTIOLMS TTOCTIE YeJIOBEKA».)

Jlpamatu3m cUTyalluy 3aKJII0YAeTCs B TOM, YTO BCE Mbl HAXO-
JIMMCS «BHYTPH» TIEPBOTO IIUKJIA JeMOrpapruuecKoro nepexosa.
B 2000 rony HaceneHue Mupa IOCTUIIIO 3HavYeHus 6,1 miipn yer.,
a CKOpPOCTb POCTa — BEJIMYMHBI 87 MJIH 4YeJl. B IO/l U HaYajICs ee
cra.

IIpu Takux Temmnax pocra HaceneHue 3emum k 2022 rony, T.
€. K KOHIIy MepBOro IMKJa nepexojaa, coctaBuio Oul N = 6,1
+ 0,087-21,5 = 7,97 muipn yenosek. Tak Kak CKOpPOCTh pocTa
YUCJIEHHOCTHU TMPOAOJIKAET YMEHBIIAThCsI, TO ISl TOCTHKEHUS
YHUCJICHHOCTH 3HAYEHUSI, pAaBHOTO 9 MJIpA U ee CTabuIn3aliuy Ha
3TOM ypOBHE, YUMTBIBAsl, YTO BPEMsI POCTA CETH «KBAHTOBAHO»
Y U3MePsIeTCS LIEJIbIM YUCIIOM ITUKJIOB, — IeMOorpahuuecKkon cu-
cTemMe MmoTpedyeTcs erne OVH UK.

CrnenoBatesibHO, MPU TAKOM CIIEHAPUU TIEPEXO]l 3aKOHUYUTCS
B 2062 rony, nocsie yero MupoBasi ieMorpaudeckasi cucrema
BOMJIET B COCTOSIHME FOMEO0CTa3a, PU KOTOPOM YUCIIEHHOCTb Ha-
CeJIeHUS MUPAa MHOTHE THICSYM JIET MEHSThCS MPAKTUYECKU HE
Oyzer.

VYpasuenue Kanuiipl, onuceiBaoiee runepooTmueckuil poct
HacesieHus1 3eMJIM, MOKET ObITh IMOMYYEeHO U3 AJITOPUTMA PACTy-
IIel CeTH B MPEATONIOKEeHUH, UTO 32 IUKJI COOMpPaeTCs KomnJe-
CTBO KJIATTEPOB, 3HAYUTEJILHO MEHbIIIEE pa3Mepa CeTH.



Ucropus

AHTpPOMNONOTMYECKUE U UCTOPUYECKHE JIaHHBIE CBUIETEIIb-
CTBYIOT O LIMKJIMYECKOM MPUPOIE pa3BUTHUsA YesioBeKa. [Tpuuem
JUIATEJILHOCTh 3TUX LIMKJIOB C TEYEHUEM BPEMEHU COKPAILlAeTCs.
Ecnu Bpems uaMepsTh B JorapupMuyeckoM mMacirade — mKasa
AQHTPOIIOJIOTMYECKUX U UCTOPUYECKUX IIMKJIOB CTAHOBUTCS PaB-
HoMepHOi. Kak Bce 3T0 MOKHO OOBSICHUTH?

OO0 3Tom muIIeT B cBoel KHHUre «IlyTH MCTOpuu» UCTOPHUK
N.M. [IpsikonHoB, a C.I1. Kanuiia yka3plBaeT Ha CyIlleCTBOBAHUE
OJMHHAIIATY BPEMEHHBIX MIEPUOIOB B UCTOPUH SBOJTIOLIMH YeJIO-
Beka. OIHAKO MOHMMAaHUSI IPUYUHBI [IUKJIMYHOCTH JOCTUTHYTO
He ObLIO.

[Mpennaraemas HaMu MofIeTb Takoe OObsiCHeHue naet. Jleu-
cTBUTENIbHO, CeThb YesioBeKa pacteT ot 2-x 10 65536-Tu kiaTre-

poB. ['apMoHMYECKasA CETb COOEPKUT 2% Hocureneii. Crenosa-
TesbHO, CeTh YesoBeKa B MPOLIECCE IBOMIOIMK MPoXoauT 16 2ap-
MOHUMECKUX CIMAOULL C80€20 pOCma C YMCIIOM HOCUTeNen 217,218,

..2%%...2% . C kaxn0ii TaKoil cTaveil MOKHO CBSI3ATh COOTBET-
CTBYIOUIMI 3Tall BOJMIOLMY U PA3BUTH S YEIOBEYECTBA KAK CUCTE-
Mbl. COOTBETCTBEHHO, UMeeTCsl 15 MeproIoB CTAaHOBJIEHUSI HO-
ocepsl. DTH 3Tarbl MOAPOOHO PACCMOTPEHBI B I1aBe «[apmo-
HuJeckue cetu u Hoocdhepa». [IpuyeM Teopust XOpPOIIIO COOTBET-
CTBYET KaK aHTPOIOJIOTMYECKUM, TaK ¥ UICTOPUUECKUM JAHHBIM.



#garmonseti
#garmonseti
#garmonseti

3Has OCTOSTHHYIO ITUKJIA, JIETKO MOJCYUTATh MOMEHT Havyaia
KaQKJOr0 MEPUOAA U €0 JUIUTENBHOCTb. ECi BbIKMCaTh OTHOILIE-
HUS JJIATEIBHOCTY KaXkJI0ro MOCeyIoero nepuoaa K mpebl-
JIyHIEMY, TTOTyYrM CJIeYIOINM P

0.42,0.45, 0.48, 0.50, 0.52, 0.60, 0.39, 0.5, 0.5,0.5, 0.5, 0.5,
0.5,0.5

CkaydoK B 3TOM IMOCJEI0BATEIbHOCTH MPUXOINUTCS HA HEOJIUT,
KOTJIa CTETNeHb CXKaTHs TMEPUOIOB SBOJIOIMKA W UCTOpUU ObLIa
MaKkCUMaJIbHOH. B 3TO mepenomHoe BpeMsi TPOMCXOAUT CKauOK
CKOPOCTH POCTa YUCJICHHOCTH, T. €. TiepBasi IPOM3BOIHAS OT YKC-
JICHHOCTH TIO BpEMEHH TTpeTepIieBaeT pa3phiB.

Ha kpuBO#1 pocTa YMCIEHHOCTH HACEJIEHUSI 3eMJIU €CThb TOJTb-
KO TpH Takue Touku. Kpome HeosmTa — 3T0 MOMEHT Hauyasa 3BO-
moimu (ctapt cetd 65536) 1 MOMEHT ee KOHIIA: 3aBeplleHHe
BTOPOT'O IUKJIA JIeMOrpaprueckoro rnepexosa.

Heonut — nocepeaune nsaTHaIaTi KICTOPUUYECKUX TEPUOJIOB,
T. €. OH MO cueTy BocbMou. [Ipruem, B oT/inume OT HEOJIUTa, CKa-
YOK CKOPOCTH POCTA B ITUX «TPAHUYHBIX» TOUYKAX OTpHUIIATE]b-
HBIA: OHA MajaeT JI0 HyJIsl 32 HUYTOXKHOE 10 UICTOPUIECKHM Mep-
KaM BpeMmsl.

C MomeHTa Hayajia BOJIOIMU A0 HEOJMTa CXKaThe MEepUo-
JIOB BOJTIOIVM ¥ UICTOPUU XOTS Y 3aMeISLIOCh, HO 3aMeISLIOCh
HE3HAYMTEJIbHO, OCTaBasICh ONM3KMM K T€OMETPHUYECKOW ITpO-
IPECCUU; TTOCIIE HEOJIUTA — ITO YK€ B TOUHOCTU FreOMeTprudecKas



IIPOrpeccHs Co 3HaMeHaTesIeM V2.

Hctopyky JaBHO 3aMETWIA, YTO MHPOBOU HCTOPUYECKUN
MPOLIECC MPOUCXOAUJI C YIUBUTEILHOM CUHXPOHHOCTBIO Ha pas3-
HBIX UCTOPUYECKMX ITanax, B pa3HbIX CTpaHaX, perMoHax, ya-
ctax ceeta. Ecam ncxomuTh U3 mpejjiaraeMon 371eCh TUIOTE3bl,
TO Y 3TO SIBJICHHUE HE BbI3BIBACT Y/IUBJICHUS.

JleiCTBUTENIbHO, YEJIOBEUECTBO B IIEJIOM B pa3Hble BpeMeHa
BCE€ LIEJIMKOM HaXOAWJIOCh «B CETU» U IBOJIIOIIMOHUPOBAJIO CUH-
XPOHHO C €€ pOCTOM He3aBUCHMO OT IMPOCTPAHCTBEHHOT'O PaCIo-
JIOXeHUsI HocuTesiel. VIMeHHO 9TUM U OOBSCHSIETCSI CHHXPOHU3M
MCTOPUYECKOrO MpoLecca.

JIOTONHUTENIBHO XOTeIOCh Obl OTMETHUTH cliiefyloiiee. Bos-
MOKHO, YTO TIpE/CTaBJIeHHAs 3[€Ch MOJENIb POCTA HACEJIEHUS
3eMJIM IOKAKETCS YMCTOM BBIAYMKOM, HE UMEIOIIEN K pealbHO-
My JeMorpau4eckoMy U UCTOPHUYECKOMY IPOLIECCY HUKAKOIO
orHomeHus1. Ho eyio B ToM, 4To BBIOpaHHBIN aJITOPUTM HACTOJb-
KO IPOCT, YTO JIsI €r0 OMUCAHUS TPeOyeTCsi BCEro HECKOJIBKO CO-
TeH OAlT Ha AITOPUTMHYECKOM MJTA HECKOJIBKO CTPOYEK Ha ecTe-
CTBEHHOM SI3bIKE.

ITpu 3TOM OH NO3BOJISAET MPABUJIBHO OMKCHIBATH KAK KOJIMYeE-
CTBEHHO, TaK M KQUECTBEHHO AWHAMUKY POCTa: CaM TUrepoou-
YEeCKMI POCT, 3HAYEHUE YUCJIEHHOCTH B MOMEHT €ro Havaja, a
TaK’Ke MOJIOKEHHUE ITOr0 Havyajia Ha OCH BpPEMEHH, BpeMeHa Ha-



yaJia HEOJIMTA U NEPeXo/ia, 3HAYeHUE YUCJIEHHOCTU B 9TU MOMEH-
Thl BPEMEHHU.

Kpome Toro — u 310 crajnio HeOKHUIAHHBIM Jake JJIs CaMOro
aBTOpa — MOJIEJIb XPOHOJIOTMYECKU TOYHO ONMUCHIBAET BPEMEH-
Hbi€ I'paHMIIbI TATHAUATH UKJIOB 9BOTIOIMOHHOIO M UCTOpUYE-
CKOrO pa3BuTH:A. BoceMb COKpalaomuxcs 1o 3aKOHy Iporpec-
CHH CO 3HaMeHaTeJIeM Y2 r1o0abHbIX HCTOPUUECKHUX LIUKJIOB OT
HEOJIUTA 10 BTOPOU MOJIOBUHBI XX BEKa HACTOJIbKO TOYHO COOT-
BETCTBYIOT UCTOprYecKkuM J1aHHbIM, uyTo C.I1. Kanuna B nocnen-
Hell cBoell pabote [21] oTkazajcs OT MpekHed Meproau3ay
I10 3aKOHY ITPOrPeCCUU CO 3HaMeHarteseM 1/3 1 MpuHsAI Hally.

C noMoI1IBIO 3TOTO K€ aJTOPUTMa MOXKHO ONPEAEIUTh BpEMS
9BOJIIOLIMY YesioBeka: 1,69 MJIH JieT, a B IPUMEHEHHUH €ro K Mpo-
LIECCY pOCTa CETH MATOrO paHra — u Bo3pact BeeneHHon ¢ Tou-
HOCTBIO /10 IATH 3Havanmx mudp: 13,805 mupn aer (cM. napa-
rpad «I{uka 160 MuHyT 1 Bo3pact BeeneHHO ).

B Takom cirydae npeiioxkeHHy0 MOJeh MOKHO ObLIIO Obl pac-
cMarpuBarh (HE3aBUCMMO OT €€ MCTMHHOCTH) KakK IPOCTYIO U
3(p(peKTUBHYIO CXEMY, ITO3BOJISIONLYI0 CHCTEMAaTU3UPOBAaTh MHO-
TOUMCIIEHHBIE JaHHbIE N0 MUPOBOM JleMorpadguu U (Ha 3aKJIo-
YUTEJbHBIX ee dTanax) bosbioi uctopun. Ho Bompoca o Tom,
MIOYEMY 3TO CTAJIO BO3MOXKHBIM, IOYEMY TakKas IPOCTass MO-
JIeJib CTOJIb TOYHO COOTBETCTBYET JIEUCTBUTEBHOCTH, MOYEMY
OHa BMeIIaeT B cedsl TaKo# OoJbIoit 00beM UH(pOpMAIIUK, CITy-
YaifHO JIU? — BCe PaBHO He N30eXkKarTh.



JBOJIOLHUSA

Bpewmsi sBosmonmy yenoBeka paBHO MPOU3BEIEHUIO MOCTOSIH-
HOW BpemeHu Kamuiipl (BpeMeHH 1MKJIa CeTH YeIoBeKa) Ha TOJ-
HOE YHCJIO IIUKJIOB ceTH 65536. Thomo =39,76-42399 = 1,69 muH
net. 3adukcupyeM B OyaylieM TOYKY Ha OCH BpeMeHH, OTCTOSI-
HIYI0 OT HacTosIero Ha 1,69 MitH j1iet. 9Ta TouKa, Kak Mbl ceryac
MOKaKeM, OTMeYaeT HEIOCTHKUMYIO CHHTYJISIPHYIO TOYKY 9BO-
JIIOIUN.

B MomeHT Bosbiiioro B3peiBa CTapTOBa IMI00AILHBIN 3BOJIO-
1IMOHHBIN Tiporiecc. C KaxJ0i 3MOX0W SBOJIONNY OblIa CBSI3aHA
CBOSI ceTeBasi CTPYKTypa M COOTBETCTBYIOIIAsA € aBaHTapaHAas
cUcTeMa BONMoIMU. Beero Takux 3mox — mecTHaAIATh.

MoMeHT Hauasa 3BOJIONUH CIEAYIONIeN N0 CUETy aBaHTap-
HOW CHCTEMBI U CTapTa POCTa COOTBETCTBYIOIIEH CETH — 3TO Ce-
peauHa OTpe3Ka Ha OCH BPEMEHHU, COSIMHSIOIIEr0 Hayajio 9BO-
JIOLMU TEKYIIEeTo aBaHTap/a U TOUKY CUHTYJIsipHOCTU. MIHave ro-
BODsI, 3T BpEMeHa OMpeAeIsSIoTCs MOCIIeI0BATEILHOCTBIO IIaroB
10 OCH BPEMEHHU, B KOTOPOU KaXkIblii CIeAYIOLIUH II1ar BABOE KO-
pode MpeablayIero.

CrnenoBaresibHO, MPOrPeccHsi YHUBEPCATILHOU SBOJTIOLINH, TaK
e Kak MPOorpeccusi MUPOBOTO MCTOPUYECKOro Ipolecca, — 3TO
reoMeTpuvecKasi mporpeccusi co 3HameHarteseM Y2. Jlanee Ml
TIOKa’KeM, UTO T10 TAKOMY e 3aKOHY, B COOTBETCTBHHU TIPABUJIOM
Turmmyca—bopne, pazmeyena u ranerapHast 30Ha COJIHEYHOM CH-



CTEMBI*,

Bpemsa bonbiioro B3pbiBa CONIACHO COBPEMEHHBIM HAyUYHBIM
JaHHbIM paBHO 13810 muH siet. OHO 3a7a€T MOMEHT Havaja
siiepHOi 3BomoMKU. OTCUeT BPpeMEHU BEIEM OT TOUYKU CHUHTY-
JIIPHOCTH, HAXOASINIEHCsS B OyIyIeM M OTCTOSIIEH OT HACTOS-
miero Ha 1,69 MJH JieT, a 3aTeM MepecUnThIBAEM Ha HACTOSIIIEe
BpeMs (BblunTaeM 1,69 MiiH jer):

* HAuaJI0 XUMHUYecKon 3Bosmonuu /3810/2 = 6905 MiH 1€eT ot
TOYKHU CHHTYJISIPHOCTH;

* HayaJio 3BoMIOLIMU TTpokaproT 6905/2 = 3453 muH Jer or
TOYKH CUHTYJISIPHOCTH;

* HA4aJI0 SBOJIOLIUY SyKapuoT 3453/2 = 1726 MJH JIET OT TO4-
KU CUHTYJISIPHOCTU;

* HAYAJIO SBOJIIOIIMM MHOTOKJIETOUHBIX 1726/2 = 863 MUIH JieT
= 861 MuIH JIeT Ha3ag;

* HayaJjio BOJIOIMHU ITO3BOHOYHBLIX 862/2 = 431 MuH ner =
429 MUIH JIeT Ha3ax;

* Hayajo 3BomoIMK sepoB 431/2 = 215,5 miH ner = 214
MJIH JIET Ha3a/;

* NOSBJICHUE IUIALEHTAPHBIX MeKonuTaooumx 215,5/2 =
107,7 muiH et = 106 MJIH €T Ha3am;

* nosiBieHue nepsbix npumatoB 107,7/2 = 53,9 miH net =
52,3 MJIH JIET Ha3a;

4 Mozker 111 Bce 3TO ObITh MPOCTBHIM COB]'[a,IIeHI/ICM?



* MOSIBJICHUE TTPEJIKOB YeIOBEKOOOPa3HBIX 00e3bsiH 53,9/2 =
27,0 muH et = 25,3 MJIH JIeT Ha3az;

* nosiBJIeHnE appUKAHCKUX ToMUHOMIOB 27,0/2 = 13,5 muH
ser = 11,8 MuiH J1eT Ha3ax;

* niosiBJIeHKe TiepBbiX romunun 13,5/2 = 6,75 miH net = 5,06
MJIH JIET Ha3a];

* TOsIBJIEHME JIMHUU TipeacTaBuTesierd poga Homo, Bemyreit
K COBPEMEHHOMY 4eJioBeky: 6,75/2 = 3,38 muH et = 1,69 miH
JIeT Ha3a;

B utore nonyunm psiji (MJIH JIET):

0, 1.69, 5.06, 11.8, 25.3, 52.3, 106, 214, 429, 861, 1724,
3451, 6903, 13810.

Dra Noc/ieIoBaTeIbHOCTh 3a/1aeT BpeMeHa Havajia 310X 3BO-
JIOLMM OT CTapTa SBOJIOLIMHU BUJIA, CJEAYIOIIEro 3a YeJIOBEKOM, T.
€. OT HACTOSAIIEero BpeMeHH, /10 bospioro B3pbiBa. YsieHbI 3T0-
IO UJICAJILHOTO PsiJ]a COOTBETCTBYIOT B MpejiesiaX HeOOJBIION M0-
IPEITHOCTU (PAKTUUYECKON XPOHOJOIMH BO3HUKHOBEHUSI HOBBIX
uiepoB 3BOMOIUHU. (OTKPOEM IIKOJIBLHBIN YYeOHUK OUOJIOTHH
U yoemMcst, 9To 3TO Tak!)

CpaBHI/IM BPEMCHA, ITOJIYYCHHBIC IT10 3aKOHY ITPOIr'pE€CCUMA 1 HA-
YYHBIC JaHHBIC:



1.69,5.06, 11.8, 25.3,52.3, 106, 214, 429, 861, 1724, 3451,
6903, 13810.

1.80, 6.00, 12.0, 25.0, (55-58), 114, 235, 460, 840, 1850,
3500, (8000-10000), 13810.

M BBIUMCIIM OTHOCUTEIbHBIE MOrpeuIHOCTU:

6 %, 16 %, 1.7 %, 1.2 %, 6 %, 7 %, 11 %, 6.5 %, 2.6 %, 4.4
%, 9.2 %, 23 %, 0 %.

KakoBa BepOATHOCTh CIIydyallHOTO TOTAQJaHUs psa 4Hces,
BBIYMCJICHHBIX 10 3aKOHY MPOI'PECCHH, Ha JEUCTBUTEIIbHBIE BPe-
MeHa Hayajia 30X C MOJyYeHHBIMU IMorpemHocTaMu? Moxker
OBITH, OOVH IIIAHC HAa MIJLIAOH, a, MOXET ObITh, M MeHble. Ha
CaMoM /jieJie TIPOrPeCccusi IBOIOIMK — 3TO yXkKe PeasibHOCTh, a He
TUTIOTE3a, — CTPAHHO, YTO €€ J0 CHX TOp He 3aMEeTHIIN.

B cratbe A.Jl. [lanoBa «dBomonus u npodnema SETI» ort-
MEYEHO, YTO MPOAOKUTENIBHOCTD MOC/eI0BATENbHBIX (ha3 IBO-
JIIOLIMY TIJITAHETAPHON CUCTEMbI YCTOMUYMBO COKPAIAeTCs OT MPO-
IIJIOrO K HACTOSIIIEMY. Ta MMOCEI0BATEIbHOCTh MEPEX0I0B 00-
paszyeT TeOMeTPUIECcKyI0 IPOrPeccHo, MpUIeM ee 3HaMeHaTe b
61M30K K yncity Ditiepa e = 2,718.

Ecnmu ucxoguth U3 mpeaiaraeMoil HaMu TUTIOTE3bI, 37eCh Y
[TanoBa mepemMeravch JABe MOCIeI0OBaTeIbHOCTH BpeMeH: O1o-
cepHoOll FBOSIOIMKM M MCTOpUYECKOro mporecca. [Iponomku-
TEJILHOCTh TIEPHOIOB OMOC(EpHON IBOJIONUK YMEHBIIAETCS TIO



3aKOHY MPOTPECCUU IBOJTIOIUH.

JIIMTEIBHOCTh NCTOPUYECKUX IUKJIOB, KAaK MHTEPBAJIOB MEX-
1y COCEJHUMH rapMOHUYECKMMHU CTaJUsIMU POCTa CETU YeJIoBe-
Ka, B LIEJIOM TaK)Xe YMEHbIIIAETCsl M0 3aKOHY, OJM3KOMY K Teo-
METpUUYECcKOl rnporpeccuul. [109ToMy M BBISIBUIICS 3aKOH TPO-
rpeccuu JJisi BPEMEH, OTMEPSIOIIMX MPOJOIKUTENBHOCTh (ha3
9BOJTIOLIUY.

OpnHako MOMeHThl OuocepHbIX nepexofoB B padore IlaHo-
Ba CBSI3BIBAIOTCS C KAKUMU-TO HeJleNbIMU (ha30BBIMHU TMEPEXo/a-
MU U KaTacTpohuuecKUMu COOBITUSIMU B Ouocdepe, KoTopbie
UM COOTBETCTBYIOT. DTOT KaTraCTpO(PUUYECKUI IMOAXOM, a IJIaB-
HOE HeCIIOCOOHOCTh aBTOPA BBECTH B PACCMOTPEHHUE OTAEIbHYIO
MIPOTPECCHIO JIJIs1 UICTOPUUECKOTO MPOILIECca MPUBEIH K TOMY, UTO
3HAMEHATEeJIb MPOrPEeCCMr OKA3aJiCs 3aBblllIeHHBIM (1/2.7, a He
1/2), u OblJ1a HEBEPHO BBIYKCIIEHA «KOHEUHAsl TOUKA SBOJIOIUN
4X-MWUTHAPAOJETHETO IUKJIa».

Ecnu HauepTuTth rpadmK 3aBUCUMOCTH BpEMEH TMOSIBJICHUS
HOBBIX JIMJIEPOB YHUBEPCAJIbHOM 3BOJIOLMU B JorapudpMuye-
CKOM Maciitade Kak (pyHKIIMIO HOMepa MOXH, TO BCE ITU TOUKH
Oy/lyT OYTH TOYHO JiekaTh Ha npsiMoil. Y TlaHOBa OHUM «pacchl-
MaHbD» PSAJIOM C €r0 MPSMOIA, YTO TOBOPUT O TOM, YTO MOMEHTBI
nepexofoB ObUTM BHIOPAHBI CYOBEKTUBHO, XOTSI TEH/ICHIIUS TIpa-
BUJIbHASL.

[Tporpeccusi yHUBEpCAIbHOM IBOIONUK OOBEIUHSET IBOJTIO-
U0 HEXKWBOW MaTepUH, KJIETOYHYIO SBOJIOIHIO, SBOJTIOIHIO KH-
BOTHOT'O M PAaCTUTEIBHOIO MHUpPA, SBOJIIOLMIO YEJIOBEKA U MOCJe-



JyIOIIMX BUOOB. B CBSI3M C CyIIecTBOBaHMEM MPOTPECCUU IBO-
JIIOLIMM BO3MOKEH MHOM, CETeBOM B3I Ha Bomonmio. Kaxkmas
3M0Xa CBsI3aHa CO CBOMM aBaHrapaoM. Llenb sBomonuy — HoBast
aBaHrapjiHasi CuCTeMa, KoTopasi BOZHHMKAeT B KOHIIE STOXU.

Cetb, cOnpoBOXAAIOIAsl TEKYIIMHA aBaHTapl, BBIOIHSIET
IUIaH CBOETO pocCTa MO IMKJIaM. PyKOBOOCTBOM ISl BBITIOJHE-
HUS TUTaHA CTYKUT U3HAYATBHO 3QJI0KEHHBIA B HEW aJITOPUTM,
a XpOHOMETpax oOecrieurBaeT BCTPOSHHBIN Taiimep. PocT cetn
1 3BOJIIOIMS MaTepUAILHOTO aBaHTap/a MPOUCXOIAT CUHXPOH-
HO Y HAaXOIATCSI B IPUYMHHO-CJIEICTBEHHOM 3aBUCUMOCTH: CeTh
— npuunHa. CoBepllieHHas CTaAusl POCTa CeTH OmpeessieT Ko-
Hell 9BOJTIOIMH TEKYITIEro aBaHIrap/a, a Hayajio pocTa ceTu Oosee
BBICOKOTO PaHra COOTBETCTBYET HAualy BOJIOLWU CIIETyIOIIe-
ro. BHyTpu snoxu 3HaurMble U3MEHEHU s aBaHTAPHON CUCTEMBI
9BOJIIOLMYU MPUXOASATCS HA MOMEHTBI MPOXOXKJICHUS CEeThIO Trap-
MOHUYECKHUX CTaIUil CBOETo pocTa.

% %k 3k

Brinuiniem Hay4yHble JaHHBIE /171 BpEMEH MOSIBJICHUS aBaH-
TapIHBbIX CUCTEM 3BOJIIOLMY Y IPOAHAIM3UPYEM 3TOT psig u3 13-
TH 4ucesl. B pe3ynbTare nmosy4um, 4yTo OH C BBICOKOW CTETIEHbIO
JOCTOBEPHOCTH 0Opa3yeT reOMeTPUUECKYI0 IIPOTrPECCUIO CO 3Ha-
MeHateseM 2.025, a nepBblil 4jieH 3Toi nporpeccuu paseH 1,80
mutH JieT. (Hagaso orcuera t = 1,80 mutH sieT B Oyayimem. )

T. e. onsATh MONyYaeM, pUYEM C XOPOILIEH TOUHOCTHIO, BpeMs



9BOMIONNY YeJIoBeKa T homo, HO BBIYUCIEHHOE IPYTHUM CITIOCOOOM.
(D10 BpeMs MOXET OBbITh TIOTYUYEHO uepe3 MOCTOSTHHYI0 Kanuiipt
T: Thomo = 39,75-42399 = 1,69 muH ner.) MoxeT JIi 3T0 ObITh
MPOCTBIM COBMA/IEHUEM ?

3Hasi 3aKOH MPOrpeccuu, JIETKO HAWTH BpeMsl SBOJIOLMU BU-
Ja, creayoiero 3a yeaoBekoM. OHo paBHO: 1686/2 = 843 ThIC.
net. B MomeHT 3aBepiiieHns geMorpauyecKkoro rnepexoa Hace-
JieHre 3eMJid JOCTUTHET 3HaYEeHUsI, PABHOTO MPUMEPHO 9 MIIpj
YyesioBeK. B 3TOT MOMEHT BpeMEHM HAuHETCsl POCT CETU «post
Homo», cetu nsiToro panra, BpeMs IIMKJia KOTOPO, Kak MOKa3bl-
BaIOT pacyueThl, Oyaer paBao 160 muHyT. 1O Bpems, 1/9 3eMHBIX
CYTOK, OIpenessieTcs: psaom uccienoparenen [ 18] kak «purm»
abcomoTHOrO BpeMeHn KocMoca. MoxkeT Jii 3TO TOxe ObITh IPO-
CTBIM COBITaZIcHUEM?

Bpemst HeomuTa «post Homo», Hayano nemorpagpuieckoro
nepexofa (MOMEHT Havajla peruiMKalliy CeTU TMSATOrO paHra) u
BCsI IMHAMHKA POCTa 3TOUM CETH BO BPEMEHH MOT'YT OBbITh PacCUH-
Tanbl. [Tociie «post Homo» Oyaer, BUIMMO, eIrie TOJIBKO JIBa BH-
Ja. ITO CBA3aHO C (PyHIAMEHTAIbHBIM OrPAHUYEHUEM HA MUHU-
MaJIbHO BO3MOXKHBIN OTPE30K (PU3NIECKOTO BpEMEHH.

N3 camoro pakrta cyliecTBOBaHUSI MPOTPECCUU IBOJIOLIMU
CJIeyeT CUHXPOHM3M BCEX SBOJIIOIMOHHBIX MpoIieccoB BO Bee-
JICHHOW Y aHTPOIHBIA TPUHLUI. [IeiCTBUTEIbHO, TIEpeMeIIasiCh
M0 TIPOTPECCUU IBOIOIUK B TIPOIILIOE, A0X0AuM A0 Borbioro
B3pbiBa. OUEBUIHO, YTO ITO COOBITHE SBUJIOCH OTIIPABHOM TOY-
KOU He TOJILKO JIJIsI 3eMHOM, HO M JIs1 JIIOOOM JAPYTOM SBOJIIOINU.



A CHMHXPOHHU3M O3HAYaeT TO, YTO BCE SBOJIOLMOHHBIE MTPOLIEC-
cbl BO BeeneHHoM crapToBaiyu OQHOBPEMEHHO Y UMENU €JUHBIA
QJITOPUTM YTIPaBJISIEMON 3BOMIOIMU. YeTOBEK U ero coluaibHas
MEHTAJILHOCTD — JIMIIIb OJJHA U3 CTYIIEHEW 3TOM IBOIOLUH.

Onu ObUIM «3alIAHUPOBAHBI» €Ille B MOMEHT BoJIbIIoro
B3pbIBA WU JI0 TOrO, TaK YTO TOYHAsl MOATOHKA (PU3NYECKUX
U TIPOYMX 3aKOHOB K (DAKTy €ro CyliecTBOBaHMS HE BBI3bIBAET
ynuBieHust. CHHXPOHU3M 3BOJIOIUOHHBIX MPOLIECCOB OOBSICHSI-
eT napajgokc PepMu, KOTOPbIM 3aKTI0YAETCs] B OTCYTCTBUM MTPU-
3HAKOB CYIIIECTBOBAHMSI CBEPXMOTYUYMX [TUBUIA3ALIUN.

CUHXpPOHU3M MPUBOIUT K TOMY, YTO OpaThs MO pasymy Iie-
PEKMBAIOT B HACTOSIIIEE BPEMS NIEPBbIN IIUKJI JEMOT papUUuecKo-
ro nepexofa U yK HUKaK He JOPOCIU A0 MEX3BE3HbIX Neperie-
TOB U ACTPOMHKEHEPHOU JEATEILHOCTA. MoT4yaHne KocMoca Kak
spyieHne, moquepkusan U.C. IkyioBckuid, mpecTaBisieT cCoO0M
BOKHEHIIMIA HAyYHbIN (haKT, U STOT (paKT MOATBEPKIAET MPeE/-
JIOXKEHHYIO 3/1ECh TMIIOTE3Y.

Bce CMHXpPOHHO MpOTEKAoIe IBOJIOIUOHHBIE MPOIIECCHI,
CTapTOBABIIIME OJHOBPEMEHHO, JOJKHBI OJJHOBPEMEHHO U (pu-
HUIIMPOBATh. B KOHIIE MocaeHen, NIeCTHAIIATON SM0XU IBO-
Jouuu, yepes 1,5 MJIH JIeT OT HAaCTOSIIETO BPEMEHH, B PE3YJlb-
TaTe WHTErpalliy CeTeil CeIpbMOro paHra BO3HHUKHET WUTOroBas
CeTh BOCBMOI'O paHIa, KOTOpasl «IOIJIOTUT» BeCh SHEepreTuye-
cKkuil pecypc Bcenennoil. 1o OyneT «HacTosIas» CHHTYISIP-
HocTh! [IpOCTpPaHCTBO «MTHOBEHHO» CAyeTCsl B TOUKY, a (pu-
HaJIbHAsl CETh B HOBOM BOJIBIIIOM B3phIBE pacraieTcsi Ha MUPU-



aJibl MPOCTEUIITUX.

[IpuBeneHHbIe 30€Ch MPABIONOIOOHBIE PACCYKACHUS BPSIL JIA
MOXXHO Ha3BaThb HayYHbIMHU. DTO yxke He (puiiocodgusi, HO elle
U He To4yHas Hayka. O/IHaKO Takasi SKCTPAIoJsIus MOTHOCTHIO
oTBevaeT (PUHAIMCTUIECKOMY aHTPOITHOMY MPUHITUITY, B COOT-
BETCTBUM C KOTOPbIM MaTepHasibHasl SBOJIOLMS UMEET CMBICI U
uesb. O4YeHb XOTeJ0Ch Obl B 9TO BEPUTD!



MareMmaruka

Kak u3BecTHO, B JI0OOW HayKe CTOJBKO WMCTUHBI — CKOJIb-
KO B Heil Matemaruku. [Ipeniaraemas 31ech Teopusi ONUCHIBAET
TUTIEPOOIMIECKUN POCT HACEJICHUsS] MUPa Ha SI3bIKEe MaTeMaTH-
KM. S3BIK 3TOT TSIKEN 711 BOCIIPUATHSA, TTIOTOMY aBTOP HACTO-
ATEeJbHO PeKOMEH/IyeT NPH MepPBOM YTE€HUM JHUIIb IPO-
CMOTpeTh MaTeMaTH4eCKue BhIKJAAKU. [Ipountars HyKHO
TOJMBKO «OCHOBHBIE OIpe/eeHNsI» U «BbIBOIBI MO pacTylum
UEPAPXUYECKUM CETSIM>.

Maremaruka 37iech HECJIOkKHas1, HO HeOObIYHAS; aBTOP HE 3Ha-
€T aHAJIOrOB, XOT$, BO3MOXHO, OHM Y CYLIECTBYIOT. Bce BCTaBku
— pabotaromye JuctUHry 3 cucteMbl MathCAD, Tak urto Tem,
KTO yMeeT ¢ Hell padoTaTh — JIETKO BCE MPOBEPUTH.



OcHoBHBIE OnIpe/IeJIeHus!

Cerplo Ha3pIBaeTCA rpad, B KOTOPOM BEPIIUHBI (y3JIbl) COEIU-
HEHBl MKy COOOi CBA3AMU, B JAHHOM CJIyyae HeHallpaBJieH-
HbIMU OTpe3KkaMu. CeTb, B KOTOPOM KaX/ bl y3€J1 CBSI3aH C Kak-
IbIM, Ha3bIBAETCSl TUIIEPTETPASIPATBbHOM, a Tpad, 00Iaaaommi
TaKUM CBOWCTBOM, — MOJHBIM. (TONbKO Takue cetu 3aech u Oy-
JIeM paccMmarpuBaTh.) YUcio cBsizel, UCXOASIIMX U3 OJHOTO y3-
Jla, Ha eIMHUILy MeHbIIe yucia y3ioB. OOIee Yncio cBsa3er S
= N(N — 1)/2, nartpumep, ceTb U3 IIATH Y3JI0B COOEPXKHUT JECATH
CBA3EM.

Puc. 1. Cemv, codepacawas nsamo y3108; uucno ceszei S =



5472 =10.

Cetb, B KOTOPOM YHUCIIO y3JIOB PABHO 2R Hasosem rapMoOHH-
YeCKoIl, HapuMep, CETh U3 BOCbMHU Y3JI0B:

Puc. 2. I'apmonuueckas cemn, cooepycauyasi 8 y3no8; ucio
cesi3eil pagHo 28.

CoBepiieHHOIl CeThbI0 HA30BEM IapMOHHYECKYIO CETh, CO-
JepiKalllylo Yrciio y3JIoB, paBHOE:



I'ne R — 310 panr cetu. [Ipumepsl cOBEpIIEHHBIX CETEN:

Puc. 3. R = 0, cemv cooepocum 2 yzaa, uucao cesseii pasHo
eouHuue.

Puc. 4. R = 1, cemv codepocum 4 yzna, uucao cessei pasHo
wecmu.



Puc. 5. R = 2, cemv codepocum 16 Y3108, uucao ceésizeii pasHo
120.

JlanuM pekypcuBHOE OIpe/ie/ieHrue COBEpIIIEHHON nepapxu-
yeckonn cetu (CHC). CoBepieHHOIl mepapxu4eckoil ce-
ThI0 paHra R Ha3zoBeM Takyio coBepIlIleHHYIO ceTh paHra R, Bep-
mHOM (y3710m) Kotopoii sBisiercss CUC panra R — 1. Takum 06-
pazom kaxaomy y31y CUC conocrasnsiercs takxe CUC, HO Ha
€IMHUIy MeHbIero panra. CIycKasich Mo 3TOM JIECTHULIE BHU3,
JIOCTUTaeM MepBOro raxa, TouyHee noasaia (R = 0) B aton me-
tacpope (ecau OTOXKAECTBIATh PAHT C ITAKOM), KOTOPHIM HA30-
BEM YPOBHEM HOCHUTEISI.

YroObl pekypcusi 3apadoTaia JIOMOTHUTEIHHO OMpeIeuM
CHC panra Hynb kak CUC, koTOpasi COCTOUT U3 ABYX JIEMEHTOB



YPOBHS HOCUTEJIS (UM IIPOCTO U3 IBYX HOCHTEJIe ), COeJUHEH-
HBIX CBA3bI0. [log HOCUTENIEM MpU TaKOM ONPENEICHUN TaKKe
nonnmaetcst CUC, Ho CUC 3ta He npejacTapiseTcsl B JAHHOM
YHIPOIIEeHHOH MO/IeJIU KaK BepIIHA NepapXuu CeTeid MeHbIIIe-
IO paHra, a pacCMaTpUBAETCS JIMIIh KaK HAUMEHbIIIas1, HeJIe/Iu-
Mas Jajiee U He UMeolas paHra CTpyKTypHasl €IMHULA hepap-
XU4eckou ceTu. BuiaeneHHocTs HocuTens cpeau npounx CUC
3aKJII0YAETCs ellie U B TOM, YTO POCT CETH JII0OOro paHTa MPOMC-
XOIUT IyTeM KOMUPOBAHUS €€ HOCUTEJIEH.

Credyem ommemumo, YUMo HOCUMENb CEMU 8 NPUNONCEHUU
Paccmampueaemoli 30ecb Mamemamu4ecKol Mooeau K npoueccy
2unepooNUUecK020 pocma HAceneHust 3eMau — Mo He UenN08ex,
a COBEPUIEHHASL CeMb, CBAZAHHASL C KANCObIM 00NA0AIOUUM CO-
3HAHUEM UEN0BEKOM, CHOPMUPOBABULASICS. HA NPeObLOYUleM IMa-
ne 360M10UUL NPU nepexooe O MAEKONUMAarOuUx K nepebim npu-
mamam.

Cempb, 360110UUs1 KOMOPOU NPOOOAHCANACH U HA 20MUHUOHOM
amane YHUBEPCANbHOL 380MOUUU. DMa cemb — KAammep-HOCU-
menv — 8 ONPEOeNeHHOM CMbICAe DecCMEPMHA, OHA C83aHA C He-
N0BEKOM-HOCUMENEM U MAK JHce KAK UeN08EK HENPEPLIBHO 38ONI0-
yuorupyem na nymu Kk Purany. Pocm cemu —3mo pocm uucaa ee
Kaammepog-Hocumeneli (cCm. Hudice), emecne ¢ KOMOPbIMU PAc-
mem u Hacenerue 3emau. Ilosmomy noo Hocumenem cemu Oyoem
NOHUMAMb NPedcoe 8Ce20 KAAMMeP-HOCUMeNb, XOMSsl 8 HeKOMo-
PoIX cayuasix, umo oyoem sICHO U3 KOHmMeKcma, noo HOCUumenem



OYOem NOHUMAMbCSL U CAM UENO0BEK.

Paur CUC mosket npuHUMaTh B JAHHOW MOJIENIU CIeIyIOIINe
3HaueHus:: R = 0, 1, 2... CUC MuHUMaIbHOTO paHra — paHra
HYJIb — 9TO TOT KUPIHUYHUK, U3 KOTOPOTO CTPOSITCSI BCE OCTAJIbHBIE
UepapxuvecKue CeTH:

\x _; .x““»-}-ﬂi/

Puc. 7. CUC panea ooun, R = 1.



Puc. 8. CUC panea nea, R = 2.

Yucio y3710B COBEPIIEHHON NEPAPXUYECKOM CETU PABHO YHC-
Jy HocuTenel B y3ie. 'apMoHn4Yeckon nepapxu4eckoil ce-
Th10 (I'C) panra R Ha30BeM Takyo uepapxuyecKylo CeTh, Kaxk-
IbIM y3710M Kotopoii siBisiercst CUC panra R, v unciio y3710B ko-

TOPOW PaBHO JBOMKE B HeKoTOpoH crenenn: 2", n=1, 2... R-1.

Ecnu ke 4ncio y3710B epapXuuecKoil CeTH, KaXIbIM y3JI0M

kotopoii sisnserca CUC panra R, He pasro 2", TO Takyio ceTh Ha-
30BEM HECOBEPIIEHHOW WM MPOCTO HePaApPXHYeCKOl CeThIO
(UC) panra R. (T. e. paHr Takoil, «IpocTo UepapxrUuecKo ce-
Ti», OyJIeM CUMTaTh PaBHBIM PaHTY €€ CeTeoOpa3yIomero Kiar-
Tepa.) Y3isl ee, T. €. cereoOpazyomue CUC OyneM Ha3biBaTh
kJaarrepamu. Bec kinarrepa P onpenenum Kak 41ciio HOCUTeE-
JIeli, KOTOPOE OH COAEPKMUT:



E
p= 22

Puc. 9. Bec knammepa cemu parza R.

Pa3zmep cetn 1 — 310 uncio KIaTTEPOB, KOTOPOE OHA COAEP-
*uT. Yucno Hocurener IC paBHO MpOU3BEICHUIO Beca KJIaTTepa
Ha ee pazmep: N = P-1. Yucno Hocutenenn CUC paBHO KBagpary

Beca ee kiarrepa: Ng = P [Tpumep:

256 256

Puc. 10. UC parea 3, pazmepom 8 mpu kaammepa, 8ec Kadxc-
0020 pasen 256.

31ech MBI Janu orpejesieHMe OMHHAJBLHOII Hepapxuuye-



ckoi1 cetn (BUC), 1. e. ceTu, KI1aTTepOM KOTOPOU SIBJISIETCS CO-
BEpIIIEHHAsI OMHMATbHASI HepapXUIecKasi CeTh Ha €IMHUILY MEHb-
1Iero paHra. TeopeTuyeckyd MOXKHO pacCMOTPETh TPUMHUTAPHYIO
UepapXUYecKylo CeThb WM Jla)ke CeTH Oosiee BBICOKOTO MOpSi-
ka. Ho, Kak yTBep:K1al0T CTOPOHHUKY OMHUAILHOM MapajurMbl,
IPUBO/Sl TOMY MHOTOUYMCIIEHHbIE IPUMEPBI, UMEHHO JUXOTOMM-
yeckasi (ImapHasi) CTPYKTYpa IPOCJIeKMBAETCS HAa BCEX UEPAPXU-
YEeCKHMX YPOBHSIX OPraHU3allui Makpo U MUKPOMUDA.

Wuave roBopsi, BCe CyIIECTBYOIINE TPUPOAHBIE OOBEKTHI 00-
HapYKHMBAIOT TAPHOCTH (OMHUATIBHOCTB, OT JaT. bini — mapa), Ko-
I/1a €AMHOE 11es10e (aTOM, )KMBasl KJIETKa, TUIaHeTa, 3Be3a U T. [1.)
COCTOMT MOAbKO U3 IBYX YacTeil (OMHUTAKCOHOB), KaXas U3 KO-
TOPBIX HAa HUKECTIEAYIOIIEM HEPAPXIUUECKOM YPOBHE BHOBB Jie-
JIMTCS HA [IBE COCTaBJsAIIIME U T. J. IMeHHO nostomy npocmeii-
Wasi U3 B03MONCHLIX UEPAPXUMECKUX cemell , CETb MUHUMANbHO-
20 nopsioka, OMHUAJbHAsL MepapXuveckasl ceThb (B JaJIbHEHIIEM
MIPOCTO MEePapXUIecKast CETh) JIyUllle BCEro OTBEYaeT OMHHUAIb-
HOW ITapagurMe.

Hlanee, Mbl pacCMOTPUM PACTYIYIO, T. €. YBEJIMYHUBAIOLIYIO
CBOU pa3mep, a 3areM u panr bUC u nogdepem aJisi Hee TaKon
QJITOPUTM POCTa, KOTOPBIN HAWTYUIIIUM 0Opa30M OTBEYAET ujee
9BOJIOLIUY.



Pacrymas uepapxuueckasi CeTh

Pacrymas UC — 3710 ceTb, 4nCo KIaTTEPOB KOTOPOW pacTer
COIVIACHO HEKOTOPOMY aJITOPUTMY. DTOT POCT Oy/IeM CBSI3bIBATD
¢ onepanuei camokonupoBanusi IC, KoTopasi MpOMCXOIUT LUK~
muecku. Huka camokonuposanusa VC onpenenum Kak Takoi
9Tall €€ POCTa, HA KOTOPOM KOIUPYIOTCS BCE KJIATTEPhI, UMEIO-
IIMecs B Hel K MOMEHTY BXOJa B 9TOT LIUKJI.

Onepanusi CaMOKOIMPOBAHUS 3aKJII0YAETCSI B CIIEAYIOIIEM:
NC nocnenoBatebHO (KJIaTTep 3a KJIATTEPOM) KOMPYET HOCH-
TeJSIMHU TIO OIpe/eJIeHHOMY MpPaBUITy TEKyIllee YUCIIO KJaTTe-
POB, COOMpAET HOBBI, YCTAHABIIMBAET €ro B ceOs1, TIPOKJIa/IbiBa-
€T CBSI3U U YBEJIMIMBAET CBOY pa3mep Ha eauHuIily. [IpaBusio ca-
MOKOIIMPOBaHUS BHIOEPEM TaKVIM:

Hogbli kj1aTTep coOupaeTcs B Iporiecce KOMMPOBaHUS HOCH-
TeJISIMU CBSI3€H KaxK/I0T0 KJaTTepa u ero y3ua. T. e. Konu-
pyeTcst KaxIblid y3ell ceTeo0pasyIolero Kiartepa u Kaxaas BXo-
JA11asi B HEro cBsi3b. MOXHO chopMysIMpoBaTh MHAYE: C KaXK-
JI0ro ceTeoOpasyIoliero Kjiarrepa B TeKyIleM [IUKJIe KOMTUPYyeTcs
Y yCTaHABJIMBAETCS B COOMpPAaEeMBbIid KJIaTTep YKMCIO HOCUTENICH,
paBHOE TeKyleMy pa3mepy ceTu. Uto MoxeT ObITb UHTEP-
NPETUPOBAHO CIIEYIONTMM 00Pa30M: B KK/IOM KJIaTTepe UMeeT-
Cs1 HEKOTOPOE KOJTMYECTBO HarOoJ1ee MepCreKTUBHBIX, «IIPOIABU-
HYTBIX» HOCHTEJIEH, YMCIIO KOTOPHIX PABHO TEKYILEMY pa3mepy



cetd. M3 KOIUi 3TUX HOCHUTENNEH W COOMpAETCsl OUepeTHOM J10-
YEpHUH KJIaTTep.

[Toyemy BbIOMpaeTcsi MIMEHHO Takoi aiaroputm? B cooTBert-
CTBHUHU C CUCTEMHBIM MOAXO/IOM CJI0KHOCTh, SBOJIIOLIMOHHAS 3pe-
JIOCTh JII0OOH pa3BUBAIOIIEHCS CUCTEMBI ONPEeNseTCs, PEkK/Ie
BCEro, ee cBA3sIMU. Eci cBsI3M pacTyiiei cucteMbl OJHOPOHBI,
TO CKOPOCTb €€ IBOTIOLMH (B MPOCTEMILIEM CIIy4ae POCTa) 3aBU-
CHUT TOJIBKO OT MX 4mciaa. Yem Oosbllie CBsI3eH — TeM ObICTpee
3BOJIOLIMOHUPYET, pa3BUBAETCS, PACTET CUCTEMA.

[TosTOMy JOrMYHO MOCTYIMPOBaTh, YTO MPUPOCT KJaTTe-
POB-HOCUTEJIeH C KakI0r0 CeTeo0pasyIolero Kiarrepa, moayva-
€MBII B TTPOIIeCCe ero KOMMPOBAHUS, IOJIKEH ObITh MPOTOPIIAO-
HAJICH, a B POCTEUIIEM CITy4ae MPOCTO PABEH YHCITY €ro CBA3EU
C Apyrumu kjartepamu. M B 3ToM mpocTeiiieM ciyyae oKasbl-
BAETCS, YTO AJITOPUTM XOPOILIO OMMCHIBAET POCT CETH HA BTOPOM
Tarne (CM. HUXe) U, COOTBETCTBEHHO, TUIIEPOOTMYSCKHIA POCT
HaceJleHWs1 MUpa 10CJIe HEOJIUTA.

Ho eciau npuMeHUTD ero rpu ONMMUCaHWy pOCTa CETH Ha IIEPBOM
aTane (CM. Jajiee) U, COOTBETCTBEHHO, POCTA YUCJIEHHOCTHU Tep-
BBIX APXAHTPOIIOB, TO MOIYYUM, YTO MOJIOKEHUE LIUKJIOB IBOJTIO-
MM HA OCH BPEMEHHU U BpeMs nosieieHus poga Homo, paccun-
TaHHbIE TEOPETUUYECKH, HE COIIACYIOTCS C JAaHHBIMU MAJIE0AEMO-
rpagumu.

OpHako, eciu cierka MoguUIMpoOBaTh AITOPUTM TaK, YTO-
OBl TIPH TIOZICYETE MTPUPOCTA HOCHUTENEN C KaKAOTO KiIaTTepa J0-



OaBJIATH K YHCITY €r0 CBsI3el eMHUILY, (POpMaIbHO HoJIarasi, 4to
KOIMUPYIOTCSI HE TOJIbKO BXOJAIIME B KJIATTEP CBSA3U, HO M €ro
y3en (T. €., €C/IM CUUTaTh, YTO UYKCIIO KOMUHU KJIATTEPOB-HOCH-
Tejlel, CHUMAeMbIX C KaKIOro CeTeoOpasylolero Kjiarrepa 3a
IIMKJI, PABHO TEKYIEMY pa3Mepy CETH), YTO COBEPIIEHHO HECY-
IIIECTBEHHO Ha BTOPOM 3Tare, Korja TakKMX KJIaTTepOB U, COOT-
BETCTBEHHO, MOAKIIOYEHHBIX K HUM CBSI3EM COTHHU, THICAYM U [1a-
Ke JECSATKH THICAY — TO BOT TAKOHM aJrOpUTM OYyET MPaBUIIb-
HO OMNKCHIBATH SBOJIOLIUIO, HICTOPHIO M POCT HACEJIEHUS MUpPa Ha
BCeX drTamnax’.

JIOTIOTHUTENTBHO XOTENOCh Obl OTMETHUTD, UTO BHIOPAHHBIN al-
TOPUTM MpU yyeTe npaBuia (pUHATM3AMK [IUKJIA U 3BEHA, KO-
TOpOE, XOTSI U MOXET OBbITh C(hOPMYIMPOBAHO TO-PA3HOMY, HO
HE OKa3bIBA€T HUKAKOT'O BIMSIHUS Ha PE3YJIbTaT, XOPOII yKe TEM,
YTO YPE3BbIUANHO MIPOCT U ICTETUYEH.

Jaxe ecmy Obl OKA3aJI0Ch, YTO OH HE UMEET HUKAKOTO OTHO-
IIEHUS K PeajlbHOMY POCTY HaceseHus1 3eMJIM, MOJIENb BCE PaB-
HO 3acitykuBajia Obl BHUMaHUS yKe TOJIBKO MOTOMY, YTO MPU MU-
HUMAaJIbHBIX TPENOChUIKAX MO3BOJNAET MPABUJIBHO ONUCHIBATH

°B TPIJIOKEHIHN STON MaTeMaTHYECKOH MOZIENH K POCTY HaceJIeHHsT 3eMIT MOKHO
TPEIIONIOKNT, YTO Ha KaXIOM KJIATTepe KOIMPYIOTCs HEKOTOPHIE «ITPOIBHHYTHIC
KJIATTEPbI-HOCUTEIH, T. €. «IpoABUHYyThie» CHC-bl B JAHHOH YHPOIIEHHON MOJIEIH
HEe UMEIOIIME PaHTa U SBJISIONIAECS CeTe00PasyoIMMU KIIATTepaMU CETH PaHra HyJlb.
K stum CUC-am npuKperuifioTcs A03peBIre (IeTH) WK M0 KAKOH-TH00 MpHYrHe
OTKpeIUIeHHbIe paHee (KOMa, KIIMHUYIecKast CMepTh. .. ), HO BOCCTAHOBHBIIINECS MaTe-
pUaJbHBIE HOCHTENHN U3 PacTyIIel MUPOBOH JeMorpadpuIeckoil CHCTEMBL.



KaK KOJIMYECTBEHHO, TaK ¥ KAUYeCTBEHHO JMHAMUKY pocTa (Hava-
JI0 POCTa, HEOJHUT, IEPEXO), a TAKKE [IMKJINIHOCTD TTTOOATBHOTO
Pa3BUTHSI: COKPAIIAIOIIMECS TI0 3aKOHY MPOTPECCHU LTUKJIBI 9BO-
JIOTINY, TJI00AJTbHbIe UCTOPUYECKUE M SKOHOMUYECKHUE ITUKIIBL. B
TaKOM CJTy4ae MOJIEJIb MOKHO ObLIIO OBl paccMaTpuBaTh Kak Mpo-
cTyi0 1 3(p(PEKTUBHYIO CXEMY, MO3BOJISIONIYI0 CUCTEMATU3UPO-
BaTh MHOTOYMCJICHHBIE IeMOTpadruecKkue U UICTOPUUIECKUE JTaH-
HbIE.

[TpuMeHrM JaHHBIN AITOPUTM K OMHUATBHON HepapXUIeCKOn
cetu panra R. Byaem cunrate, 4To pocT ceTu HaYMHAETCs C ABYX
kiartepoB. Poct UC no06oro padra, NOAYMHSIONIUANACS PUHSATO-
My aJITOPUTMY, YCIOBHO MOKHO pa3OMTh Ha TPH 3Tara:

IepBsIii 3Tan — pocr ot aByX 10 VP Kiarrepos (P — 310 Bec
KJIATTEPA WJIM YUCIIO HOCUTEJIEN, KOTOPOE OH COZEPKUT).

Bropoii 3Tan — poct ot \P 0 P KJIaTTEPOB.

TpeTuii 3Tan — onepanus peryIMKau: CO3JaH1e OIHOU KO-
MU TI0JTyYEHHOM COBEPIIEHHOU ceTu. Poct cetn panra R, u ato
JIOTUYHO, CJIEAYET CUMTATh 3aKOHYEHHBIM, Korja OyaeT MmocTpo-
€Ha coBeplleHHasA ceTb paHra R+1. Tem He MeHee MOCKOJIBKY
onepauus permmkauuu MCC panra R+1 He Moxer cunurarbes o
IIPUHATOMY 3/1€Ch AJITOPUTMY HAa4yaJlOM €€ pocTa — €€ CIEAyeT
OIPEJIEIUTD KAaK TPETU, 3aBEPUIAIOIINI ITAIl POCTA CETU paHra



BBenem JOMOMHUTENBHO MOHATHE 3BeHa pocrta cetu. Orpe-
JIeJIUM €ro Kak M0CJIeJ0BaTeIbHOCTh MATEPUHCKUX KJIaTTEPOB, B
IpoIiecce KOMMPOBAHUSI KOTOPHIX MOJHOCTBIO COOUpaeTcsi ove-
PEIHOM TOYEpPHUM Kiartep. YMCao Takux KJarTepoB, COCTaB-
JAIIMX 3BEHO, Ha30BeM ero jjauHou. Ha mepBom stane 3Be-
HO BKJIIOYAET psj MOBTOPSIOUIMXCS LUKJIOB, NMPUYEM KaxJoe
NocCJIeAyIolee 3BeHO KOpoYe MPeAbIIyLIero; Ha BTOPOM 3Tarie
— LAKJI COCTOMT M3 HEKOTOPOrO YMCJIa YKOPAUYMBAIOIIMXCS 3BE-
HbeB. [lMHa 3BeHa 3a BECh MEpPHOJ pocTa yMeHblnaercs ot P/2
JI0 €/IMHULIBL.

Paccmorpum Teneps Bee atansl pocra IC Ha nmpumepe cetn

panra 3. Bec knarrepa P = 28 = 256, T. e. uncio HOCHTENEH B
KJaTTepe papHo 256. Kopenb u3 Beca VP = 16. CrapToBBlii pas-
MEp CETH CUYMTAEM PABHBIM JBYM.



IlepBbIil 3TaN pocTa ceTH

Puc. 1. Cmapm pocma cemu 256.

AJNrOopUTM KONMPOBAHUS CIAEOYIOUIMNA: HAa KaXAYI0 CBA3b U
Ha KaXJbl y3€J] KOIMpyemMoro kjiarrepa ((popmMabHO y3en —
9TO TOYKA BHYTPH KJIaTTepa, B KOTOPOM CXOISATCS MOJBEIEHHbIE
K HEMY CBSI3M) YCTaHABJIMBAETCsA HOcUTesb. B TaHHOM ciydae
CBSI3b OJHA, y3eJI Bceraa oanH. Beero Ha kiarrepe konupyem
aBa Hocutensa. HyxHo cobpars 256 HocuTesel, mosIToMy mepe-
XOIVM K CJIe/1yIOIEMY KJIATTepy U KOMUPYEM ellle 1Ba HOCUTES.

CoOpasn yetsipe Hocutes. LIuKi1 3akoHUMIICS, OH OKa3ascs
IYCTBIM, T. K. BCE UMEIOILIMECS HA MOMEHT BXOJ1a B LIMKJI KJIaTTe-
PbI CKOTIMPOBAHBI, @ HOBBIN cOOpaTh He ynanoch. Beero mveem
63 nycrbix 1ukiia. Ha 64-M nukiie u 128-o1 no cuety oneparumn
KONMPOBaHMA (AJIMHA 3B€HA cocTaBwiia 128 KiaTTepoB) nomyyva-
eM 256 Hocuteneil. COopka KiaTTepa 3aBepllieHa; yCTaHAB/IMBa-
€M €r0 B CeTb, IPOKJIAbIBAEM CBS3H.



Puc. 2. Cobpan nepebiii knammep.

Tenepb KaxIbplil KJIATTEP UMEET YK€ JBE BXOISIIUE B HETO
CBSA3M, NIO3TOMY KOIMPYEM IO TPU HOCHUTEJI HA KJIATTEPE WU

32=9 IEeBATh 3a MK Yuciio 256 He neamTcs Haieno Ha 9,
Kak B IpeaplayiiemM ciaydae: 256/9 = 28 uenbix u 4/9, nosto-
My HOCTeAHUIN 29-11 UK OyeT HEeTIONMHBIM, T. K. IIepPBbIA KJIaT-
Tep Ha HeM OyJIeT CKOMMMPOBAH MOJHOCTHIO (3 HOCUTEIST), BTOPO
— YacTUYHO (OIMH HOCHUTEJIb), 4 TPETUN — OCTAHETCS] HeCKOIH-
poBaHHBIM. U 3/1ech BO3HMKAET HEOMpeIeJeHHOCTh B BOIIPOCE
KaK HAYMHATD CJIE/IYIOIIee 3BeHO: C MPOIOIKEHU S TIPEIbIAYIIETO
HEITOJIHOTO ITUKJIa VJIA C Hayajia HOBOTro?

HenoHATHO Takke cleayeT JM YYUTHIBATh HETIOMHBIN IUKII,
KOT/Ia KOMMPYIOTCS He BCE HOCUTENM CETH, TIPH MoacueTe ooIIe-
ro Ymcia IUKJIOB 3BeHa. Benb B MPUIOKEHUM 3TOW MaTeMaTH-



YeCKOU MOZIEIM K POCTY HacelleHusI 3eMin HauboJsiee BaKHbBIMU
3aKOHAMM POCTa SIBJISIIOTCS 3aKOH MOCTOSTHCTBA BPEMEHM IUK-
Jla ¥ CHHXPOHHOCTHU (cuH(a3HOCTH) pocTa U pa3Butusi. HesicHo,
npaB/a, JODKHA JIM TaKasi CAHXPOHHOCTh (CMH(A3HOCTh) poOCTa
CTPOTO BBITIOMHATHCS ISl KXKJIOTO IUKJIa WM TOJIBKO TSI MO-
MEHTOB TapPMOHUYECKOTO JOCTUKEHUS; & MOXET ObITh CHHXPOH-
HO JIOJDKEH 3aBepIIaThCs TOJMBKO MOCIEIHUN UK POCTa CeTH
JAHHOTO paHra, HA MOMEHT OKOHYaHUsI KOTOPOTrO OHA CTAHOBUT-
cs1 coepiieHHON? (YunThiBasi (bakT TUNEPOOIMIECKOrO poCcTa
HaceJIeHUsI MUPA, TOT BAPUAHT BPSIJ JIU CJIeyeT PUHUMATh BO
BHUMaHUE. )

Ecnu cuutarh, 4TO Kaxaoe cieayiolee 3BeHO HAaYMHAETCs
C HOBOTO IIMKJIA, YTO TMPEICTaBIsETCA HanOoJee JTOTUIHBIM, TO
BpEMsI POCTa CETU B MPUJIOKEHUH ITOI MAaTEMATUKH K IPOLIECCY
9BOJTIOLIMU MOKET ObITh BBIPAXKEHO TOJIBKO IIEJIbIM YHUCIIOM ITUK-
J0B. B TakoMm ciydae orpenenieHye 1MKIa Kak onepalyy camo-
KOMMPOBAHMS CETU, MTPU KOTOPOW KOMUPYIOTCS BCE KJIATTepHl,
UMEIOIIMeCs] B HAJIMYMU B MOMEHT BXOJA B IMKJI, JOJKHO OBITH
pacipeHo. A UMEHHO: HEKOTOpble TaKue OIepalldy MepBOro
9Tana, 3aBepIaiiye 3BeH0 (WM HAXOASIIMECS] BHYTPU HETO),
MOT'YT OBITh HETIOTHBIMU WJIM U30BITOYHBIMU U TEM HE MEHee Ta-
KHe oreparviy OyIyT CUUTAThCS IUKJIAMHU.

BosBparumcs tenephb K Haliemy npuMepy, CKOJIbKO BCEe-TaKU
clelyeT B3Th LIUKJIOB: 28 win 297



3nech BO3MOXHBI yeThlpe BapuanTa: 1) Ilo Munumymy: or-
JaeM OCTaToK 4 HOocuTelsd 28-My LIMKJIY WIHA PaCIIpeNesIsieM ero
M0 KaKUM-TO MPEAbIAYIIMM, IPU 3TOM MOIy4YaeM 28 1IMKJIOB, Ha
HEKOTOPBIX U3 KOTOPhIX OyJeT CKOMMPOBaHO OoJiee JEBATH HO-
cUTeNel; T. €. HOCUTEIN HEKOTOPBIX KJIATTEPOB B MPOLIECCE IIUK-
Ja OymyT cKOnmMpoBaHbl IBaxbl. 2) [To Makcumymy: no6aBis-
€M ele oguH 29-i LMK U NEPEeHOCUM B HEro BECh OCTATOK,
IIPU 3TOM HEKOTOPBIE HOCUTEIN OKa3blBAOTCA B JAHHOM LIMKJIE
HECKOMMUPOBAHHBIMU. 3) DTOT BAPUAHT CPEAHEE MEKAY NIEPBBIM
Y BTOPBIM: €CJIM OCTATOK MEHBIIIE WM PaBEH MOJIOBUHE KBaApa-

Ta pa3mMepa ceTu (32/2 = 4,5) BeiOMpaeTcs MepBblii BApUaHT, B
IPOTUBHOM clly4ae — BTOpoil. 4) Bo3MoskeH Takke clieHapuid «C
nepexJiecToM», MpU KOTOPOM 3BE€HO KOMMPOBAHUS 3aMbIKAETCS
HE B MOMEHT 3aBepllieHH s IIUKJIa, a TAe-To y Hero BHyTpu. [locre
MIPOKJIAJIKM JOMOJHUTEILHON CBSI3U Clie/lyloliee 3BeHO HaunHa-
eTcsl C HECKOITMPOBAHHBIX HOCUTENEN NTPEAbIIYIIEro (TUII0C OAUH
HOCHTED).

[Ipu nmoacuere MOMHOro YKcia MUKJIOB (M YUCHIA IIUKJIOB PO-
CTa CETH JO0 €€ FapMOHMYECKOIO pa3Mepa) BCE pACCMOTPEHHBIE
ClIeHapu¥ (PUHAJIM3ALIMY 3BE€HA JIAI0T MPAKTUYECKHU OIMHAKOBBIE
pe3yabrarhl. {715 onpeneieHHOCTH BbIOMpaeM BTOPOW BapuUaHT,
nonydaem 29 1ukioB. CobupaeM BTOpPOId KJarTep, yCTaHABIIH-
BAEM B CETb, TPOKJIA/IIBAEM CBS3H.



Puc. 3. Coopan emopoii knammep.

Janee, Ha KaxJIOM KjaTTepe KOnMpyem 1o 4 Hocurens; 3a
IIMKJT UX Habupaetcs 16. Tperuit kiarrep codrpaem 3a 16 1uk-
JIOB, T. K. 16-16 = 256. [liuHa 3BeHa 16-4 = 64 kiartepa.



Puc. 4. Cobpan mpemuiti karammep.

[TaTe HOCUTEEH Ha KJIATTep, 25 — ¢ IUKJIA; BCETO MoTpedyer-
cs 11 uMKIIOB 110 BTOPOMY BapUaHTy U T. 1.

Ha 13-om 3BeHe pocTa ceTu 111 COOpPKHM HOBOTO KJIaTTepa Io-
TpeOyeTcs 1Ba IUKJIA, IOCKOJIBKY TIEPBBIN UK OYJEeT IMyCThIM:
15-15 =225 < 256. C 14-ro 3BeHa HAYMHAETCS BTOPOM ITAIl PO-
cra cetd. Ternepp KaTTep MOKHO coOpaTh He BBIXO/S 3a Mpeje-
JIBI OTHOTO 1MKIA: 16-16 = 256.



Bropoii 3Tan pocra cetn
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Puc. 5. Cobpano 16 knammepos.
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70 cemzeit 70 cpmseir  F0 cpmseR 70 cpmmed

/i cBEIE 7l cEmE 71 cemmn

Puc. 6. 36eno konuposanust gppazmenma cemu 256 no nepeo-
MY eapuanmy.

[TpupocT KJIaTTepoB 3a LUKJI C STOrO0 MOMEHTA MPH MOCTOSIH-
CTBE BpeMEHH 1MKJIa UJIET Y:Ke MO APYroM, Kak Mbl IOKAXeM Jia-
nee, ropaszao Oosee OwicTpoil runepoose. T. e. mpormecc pocra
CeTH MpeTeprieBaeT KaYeCTBEHHbII cKavyoK. JlomycTtum, 4To ceThb
BbIpOCiia 0 pa3mepa 71, 1. e. conepxkur 71 knarrep. dns ¢par-
MEHTa CeTH, U300paKEHHOTO Ha PHUCYHKE, UMeeM ClleJylollee:
TI0CJIE KOIMPOBAHUS YETHIPEX KJIATTEPOB (JJIMHA 3BeHA = 4) Mo-
aydaeM (70 + 1)-4 = 284 HocuTens. 310ech, TakKke KaK Ha nep-
BOM 3Tare pocTa, BOZMOXKHBI IEPBbIE TPY BapuaHTa (prHAIM3a-
UM 3BEHA: N0 MUHUMYMY, 10 MAKCUMyMYy U CPEIHUHA MEXay
NIEPBBIM U BTOpbIM. [IJIMHA 3B€Ha paBHA YETHIPEM (IO IIEPBOMY
BapHUaHTYy).

3BEHO — 3TO TAKOW 3Tall pocTa CETH, Ha KOTOPOM cOOMpaeT-
Csl M YCTAHABJIMBAETCs B CETh €llle OJMH HOBBIA KJarTep. B pe-
3y/bTaTe YEero YMcjIo CBs3EW BO3pACTAeT U B MPOLIECCE SBOJIO-
MM CETH IPOUCXOAUT KAYeCTBEHHBIN CKavoK. [TockombKy amm-
TEJIbHOCTb 3BEHA, B OTJIMYKE OT JITUTEIbHOCTH 1IUKJIA, B IIPUJIO-



KEHUU 3TOW MOJIENIU K SIBICHUIO POCTa HaceleHust 3eMJIH, He
SIBJISIETCS TIPE3a/IaHHOM, MTPOIIECC €€ YMEHBIIICHUST MOKET UATH
C HEOOJBIIUMH OTKJIOHEHUSIMU. B TakoM citydyae J0KeH ObITh
PacCcMOTpeH ellie OH, YeTBEPThIi BApUAHT CLieHapHsl (prHAIH-
3allM¥ 3BEHa, a IMEHHO: C MIePEeXJIECTOM, KOr/a cleayomiee 3Be-
HO HaYMHAETCS C KOMMMPOBAHMS HEOTKOIMPOBAHHBIX HOCUTENEH
HOCJIE/THETO KJIaTTepa MpeablIyIero 3BeHa.

70 cemseft V0 cpazern 70 cemset 70 chasedt 71 cEmm
71 cEmmE

7l cEmE 71 cemmn

Puc. 7. 36eno konuposarnus gppazmenma cemu 256 ¢ nepexne-
cmom.

BriOMpaeM OOUH M3 pacCMOTPEHHBIX BapUaHTOB, COOMpPAeM
HOBBIM KJIATTEP, YCTAHABJIMBAEM B CEThb, YBEJIMYMBAEM YHUCIIO
cBs3ed Ha equHMLly (71). ANropuT™m pocTa Ha BTOPOM 3Tare
HEOOXOIUMO JONOJIHUTH ITPABIIIOM (PUHATA3ALMHY [IUKJIA, CXO/-
HBIM C IIPaBWJIOM (PMHAIM3ALAY 3BEHA:

1. Konupyiotest kiartepsl, KOTOpble UMEIOTCSI B CETH, IO OfI-
HOMY M3 pacCMOTPEHHBIX BapuaHTOB. Kak TOJIbKO HOBBIM KJiaT-
Tep W3 OCTAaBIIMXCS HAa KONMPOBAaHMWE B 3aBEPUIAIOILIEM 3BEHE



IIUKJIa TT0 CYMMe TTO3UIIMEI coOpaTh He yIaeTcst — IUKJI 3aBepilia-
ercs. [Ipu 3TOM OCTal0TCs HECKONMMPOBAHHBIE KJIATTEPHI U3 TEX,
YTO CTOSUTM B OY€pe/ib HA KOMMPOBAHUE TTPU BXOJE B IIUKJL.

2. Bce 10 ke camoe, HO Kak TOJIbKO HOBBIH KJIATTEP U3 OCTaTKa
coOparthb He TOJTy4YaeTcsi, CeTh 3aXO/UT Ha CJIEAYIOIUI BUTOK ° U
punanuzupyet 1ukI1. [Ipr 5TOM HEKOTOpPbIE KJIATTEPHI OKa3biBa-
I0TCSI CKOTTMPOBAHHBIMU B JIAHHOM 1IUKJIE JIBAK/IbL.

3. DTOT BapuaHT cpefHee MeXIy MepBbiM 1 BTOphiM. Koru-
PYIOTCS KJIATTEPhl, YCTAHABJIMBAIOTCS B CETh, YKCIIO CBSI3EH pac-
TeT. Ec/iu HOBBIN KJIAaTTep, M3 OCTABIIMXCs HA KOMMPOBAaHHE B
TIOCJIeJHEM 3BEHE IMKJIa coOOpaTh HEBO3MOXKHO, HO OOIIee YmC-
JI0O HEOTKOMMPOBAHHBIX TO3UIUI MMPEBOCXOIUT TOJIOBUHY Beca
KJIaTTepa, TO CETh 3aXO/UT Ha HOBBI BUTOK. B MpOTHBHOM CiTy-
yae — HeT. [{uKJI Ha BTOPOM 3Tarie MOXKET COCTOSITh U3 OJHOTO
WU IBYX BUTKOB.

4. Bo3aMoXkeH Tak:ke CIIeHApui, P KOTOPOM IIMKJI CAMOKO-
MMPOBAHUS CETHU 3aBEPUIAETCSA B TOT MOMEHT, KOIJ1a U3 OCTaB-
IIUXCSI HA KOMMPOBAHMS KJIATTEPOB HOBBIA cOOPAaTh HEBO3MOXK-
HO, a CJIeYIOIIUIA IIUKJ HAYMHAETCS C HECKOIMPOBAHHBIX HOCH-
TeJIEN ITUX KJIATTEpPOB. 3/I€Ch, TAK K€ KaK B MEPBOM BapHaHTE
(pyHANMM3aMK IIMKJI, OCTAIOTCS] HECKOIIMPOBAHHBIE KJIATTEPHI U3
TeX, YTO CTOSJIM B OYEpE/Ib Ha KOIMPOBAHUE NP BXOJIE B LIUKJL.

3 T. e. HaunHaer KOIMUPOBATh KJIATTEPHI YK€ CKOITMPOBAHHBIC B 9TOM LUKIJIC.



Bce paccMoTpeHHBIE ClIeHapuy 3aMbIKaHU s 3B€HA U (PUHATIH-
3allMM 1IMKJIAa KaK Ha TIEpBOM, TaK M Ha BTOPOM 3Tarle pocTa Ja-
I0T JJIS1 TIOJIHOTO YMCJIa LIMKJIOB (M YMCJIa LIMKJIOB pOCTa CETH
70 €e TApMOHMYECKOT0 pa3Mepa) MPaKTUIECKH OJJMHAKOBBIE pe-
3yibTaThl. 1151 ONpEeneseHHOCTH PacCMOTPUM B Ka4eCTBE IMpH-
Mepa pocT ceTu 256 Ha BTOPOM 3Tarle 10 YeTBEPTOMY BapUaHTY
3aMbIKaHUs 3BeHa (C MepexJecToOM) U TPeTbeMy CLIeHapuIo (hu-
HAJIM3aLUH UK.

ITyctsb cetb 256, pa3mep KoTopor coctasiseT 20 KIaTTepos,
BXOAUT B 1IMKJI. Konmnposanue uaer ¢ 13 kiaarrepos, COCTaBIIAIO-
X ofgHo 3BeHO: 13-20 =260 > 256 (20-# Kj1aTrTep CKOMMPOBaH
HE TIOJTHOCTHIO, C HErO HAYHETCs CIeyoliee 3BeHO); COOMpaeM
JOYEPHUI KJIaTTep, yCTAaHABIMBAEM B CETb, IPOKJIAAbIBAEM CBsI-
31; OCTaeTCsl 7 HECKOIMPOBAHHBIX KJIATTEPOB (TUIIOC HECKOIIMPO-
BaHHble HocuTeu 20-ro knarrepa). T. k. 4+14+7-21 =152 > 128,
KOITMPYeM 3TH 7 KJIATTepPOB, 3aXOIUM Ha BTOPOM BUTOK U COOU-
paeMm erie onuH Kjartep. Ha stom nuki 3aBepaercs. Ha Bro-
POM BUTKE B IIPOLIECC KOMUPOBaHUsI OyIyT BOBJIEUEHbI KJIaTTe-
Pbl, YK€ CKOIMPOBaHHBIE B IAHHOM 1IMKJIE. B crenyromem nukie
KJIATTEepbl, CKOIMPOBAHHBIE B MIPEAbIIYIIEM LIUKJIE ABAK/bI, KO-
NUPYIOTCS TaK ke, KaK KJIaTTepbl CKOMMPOBAHHbIE €TUHOXK/IbI.



Tperuii 3Tan pocra ceTn

dopmasibHO MOZIENb TPETHETO JTana MpOCTa: CO3/AAETCs KO-
11 COBEPUIEHHOU (PMHAJIBHOM CETH, ITPOKJIA/IBIBAETCS CBA3b ME-
Ny y3JlaMM OpPUTMHAJIa U KOMHMU U 3aITyCKAeT POCT CETH CJIeNy-
foriero patra. ITonpoGyem TeM He MeHee Oe3 BCSKOro yiepoa
IUIst 3TOrO (popMasM3Ma co3aTh HAIMISAHBIA 00pa3 (HU HA 4To,
BIIPOYEM, HE ITPETEHAYIOLINI) 3aBEPILIAIOLIETO 3Tala POCTa CETH
Y OIIEPALIMY €€ PEIUIMKALIUN.

Korpga cetb 256 nocTUraer CoBEpLIEHCTBA — €€ pa3Mep (YUCII0
KJIATTEPOB B CETH) CTAHOBUTCS PaBHBIM BeCy KJiartepa P (unciy
HOCHUTEJIEW B KJIaTTepe). PaccMOTpeHHbIi 3/1€Ch AJITOPUTM pOCTa
He MOXeT OoJtbilie paboTarh, T. K. BCE HOCHTENH (KpoMe HOCUTe-
JIs1, CBA3AHHOTIO C Y3JI0M KJIATTEpPa) Kak/I0ro KjaaTrepa CeTH OKa-
3bIBAIOTCS 33JEVICTBOBAaHHBIMU Ha MOAJIEPKaHNE BHYTPUCETEBBIX
cBsasen. (Uucio cBA3en Kiarrepa COBEPIIEHHON CETH HE MOKET
OBbITh YBEJIMYEHO, IOITOMY OHA U HE MOXKET PacTH JaJIblle. )

[Tpucrynaem Kk 3akiouuTesIbHOMY 3Tarty. [Ipexnie Bcero, no-
0aBJIsieM MO0 OTHON CBOOOJHOU CBSI3M Y31y KaXIIOrO KJIaTTepa,
T. €. YUCJIO CBA3EU KJIATTEpPa CTAHOBUTCS PABHBIM YMCITY HOCH-
Tesiel, B Hem conepxanmxcs. (Bynem cuurars (rmocrynupyem),
YTO MaKCMMaJIbHO BO3MOKHOE YMCJIO CBA3EM KJIaTTepa paBHO €T0
BECY.)

Ho, uto Takoe cBs3b? MOXHO CO37aTh HATJISAHBINA 00pa3 CBsI-
34, KOTOPBIM CJIelyeT MMOHUMAaTh TOJBKO Kak meracdopy. bynem



CUMTATh, YTO CBSI3b OT HOCUTEJISI KAXKIOTO KJIATTEPA Yepe3 y3Jibl
BCEX KJIATTEpPOB OoJiee HU3KOTO PaHTa, B TIOPSIIKE HEPAPXUU CO-
CTaBJISIIOIINX CETEOOPA3yIONIUI KJIATTEP, UIET K €ro Y311y, KOTO-
PbI COEIUHSIETCS CBS3SIMU Yepe3 y3eJl pacTyIIel CeTH € y3JaMu
Opyrux kjaarrepoB. [Ipu 3Tom y3ei KiarTepa 1 y3ei CETU BbICTY-
MAT B KAUECTBE «KOMMYTATOPOB», 00ECIICUNBAIOIINX HE3aBH-
CUMBbIi 0OOMeH MH(OpMaLIMei MeX 1y HOCUTEIISIMU CETH.

3nech mpeanonaraeTcsi, YTo Kakablid HOCUTEIh MOXKET OBITh
CBsI3aH B JIaHHBIA MOMEHT BPEMEHH TOJIbKO C KAKUM-TO OJHUM
HOCHTEJIEM B CBOEM U JIIDOOM Jpyrom kJjarrepe cetu. s cetn
256 noGaBoYHas CBSA3b HA KXl KJIATTEP, JACT JOMOJIHUTETb-
HO 256 cBs3eii 0ojlee HU3KOrO YPOBHS, a T. K. KJIATTEPOB BCETO
256, To nonyyaetcs 65536 cpsazeid. (Bee atu 65536 cBsizeit nou-
JyT Ha CO3JIaHUE TMIEPCBS3U, KOTOopass OyJeT COeVHSTh KJIaT-
TEepBl PACTYIIel CETU YETBEPTOro paHra.)

N, nakonen, CUC nepexonut B pexuMm perudkainuu. Pac-
CMOTpHUM ero Oosiee moapoOHo. Ha 3aBepimaromem 3tare pocra
JUTMHA 3BEeHa, C KOTOPOTo cOOMpaeTcsl KJIaTTep, CTAHOBUTCS PaB-
HOW IByM. B mporiecce pocta cetu 3T0 YUCIO YMEHBINAIOCh OT
128 no 2. Ha nocnenHeM 1MKIe JOYEPHUI KIaTTep KOMMPOBaI-
Cs1 C ABYX, 4 B €r0 KOHIIE — TPAKTUYECKU C OJHOT'O MaTEPUHCKOTO.

[ToaTOMY JIOTMYHO CUMTATh MPOJOKEHUEM ITOTO Mpoliecca
ofepalvio periMKauu (mepexoaa), BO BpeMsi KOTOPOH 3BEHO
KOMMPOBAHU ST MUHUMAJIHO Y PABHO €IMHMUIIE, T. €. ONepaluio, B
rpoliecce KOTOPOr MPOUCXOIUT TOYHOE KOMTMPOBAHUE «KJIATTep
B KJIATTEP», HO C YCTAHOBKOM KONUI1 HOCHTEJIell B HOBYIO B



ceThb. (CaM nponecc nocTpoeHrs KOIMU CETU U3 OPUTMHANA, a
TaKXke MX CBSI3b B XOJIe ITOTO MpOoIecca — pacCMaTpuBaTh 31€Ch
He Oyzem. )

Onepauuio perviMKaly MOXHO CUYMTaTh TOCIEAHEH, Ipe-
JIEJIbHOW Ofepariveil KOMMpPOBaHUs CETH JaHHOTO paHra. Yucro
TEOPETUYECKU OHA MOKET COCTOSITh U3 HEKOTOPOTrO KOJMYEeCTBa
IIUKJIOB, B mporiecce Kotopeix uroroBasi CUC cobupaer onny,
JIBE WJIM HECKOJIbKO COOCTBEHHBIX Komui. OIHAKO B JaJIbHEN-
1eM Bcerja OyJieM CUMTaTh, YTO CeTh, TOYHO TaK K€ KaK JKUBast
KJIETKA TPH JIeJICHUH, BCeTa CO3/1aeT JIUIIb OIHY COOCTBEHHYIO
KOTIHIO.

Kaxas u3 3Tux AByX COBEpIIEHHBIX UTOTOBBIX CETEN, B pac-
CMOTPEHHOM Hamu Tpumepe, Oyaer umerb 65536 cBOOOTHBIX
CBS3€H, [IB€ U3 KOTOPBIX MOMAYT Ha UX coeAruHeHne. OcTaibHbIe
TIOHAI00SITCA AJTs JAJILHEUIIIEro POCTa CeTH YE€TBEPTOro paHra.
B urore cetb 256 yBesMuuBaeT CBOM PaHT Ha €MHUILY U BbIXO-
JUT HA HOBBbIA BUTOK SBOJIIOLIUU.

B 3akioueHue ormMeTum ceaymomee:

1. B maremMaTrueckoi MOJENM KJIATTEPhl HE 00JIaIal0T WH/IH-
BUAYQJIHOCTBIO, 3[€Ch HE HYXKHO PaHIOMU3UPOBATh UX MOAAYY
Ha KOIMpoBaHue i1 odecriedeHrst 3h(PeKTUBHOTO KPOCCOBE-
pHHTa, JIOCTAaTOYHO TOJBKO HE KOIMPOBATh MX JBAXKABI HA TEp-
BOM BHUTKE.



2. Ilpu BBIOOpE anroputMa (prHAIM3AIMK 3BeHA U IIUKJIa Ha
MIEpPBOM M Ha BTOPOM 3Tarie pocTa BaKHO, YTOOBI OH 0Oecreyn-
BaJI MPOXOXKIEHUE BCEX FTAPMOHUYECKUX CTa[Ui POCTa CETH, T.
€., 9YTOOBI CeTh TAPMOHUYECKOTO pa3Mepa (C YUCIIOM KJIaTTEpOB,
PaBHBIM JIBOMKE B CTEIEHW) COOMpasiach B MOMEHT 3aBEpIICHUSI
IIWKJIa, & He TJIe-TO BHYTPH HErO M, KOHEUHO e, ITOT aJITOPUTM
JIOJKEH 00eCTIeurBaTh JOCTHKEHUE CEThIO B (PUHAJIE COBEPIIICH-
CTBa.

Kak nokasbiBaeT MateMaTu4ecKkoe MOJIEIUPOBAHUE, ITPU BbI-
6ope npaBuia (pMHAIMA3AIMY 3BEHA U IIUKJIA MPEANOUTeHNUE OT-
JaTh CIEAyeT TPETbEMY BApUAHTY, T. K. B 9TOM CJIy4yae Ha BTO-
pPOM 3Tare rapMOHUYECKHE CTaIuu POCTa CETU JOCTUTalOTCs B
MOMEHTHI 3aBEpIICHUS [IUKJIOB. Kpome Toro, BBISICHSIETCS, YTO
MIPU 32JAHHOM aJITOPUTME U NP BCEX MPOYUX CLEHapUsiX (pUHa-
JIM3alMM 3B€HA U LIMKJIa TApPMOHUYECKUE CTa/IUM OKa3bIBAIOTCS
YAUBUTENIBHO MPUTATaTeIbHBIMU AJis1 pactyiuei cetu. Crenyer
TaKe OTMETUTb, YTO YUCIIO [IUKJIOB, KOTOPOE MTPOXOIUT CETh, C
PaHroM OOJIBIIIAM TPEX, OT OMHOM TOYKH CBOETO POCTa 10 IPyTroi
NPaKTHYeCKHN He 3aBHCHT HH OT BbIOOpa mpaBmuia ¢uHa-
JIM3alUM 3B€HA HA IePBOM H BTOPOM JTalle pocTa, HA OT
npasujia (puHAJIN3AIUN [UKJIA — HA BTOPOM.



Poct cetn 256

PaccmoTpuMm poct cetu 256 Ha epBOM 3Tarne oT 2-X KJjarTe-
poB j0 16-tu. IlpuBenem npumep mporpaMmMbl Mojacyera yucia
KJIATTEPOB 3a LIMKJI B 3aBUCUMOCTH OT HOMEpa IUKJIa, Pean30-
BaHHOH B cucteme MathCAD:
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Puc. 1. Anzopumm pocma cemu 256 om 2-x kaammepos 00
16-mu.

3nech ceil(X) — Ommxkaiiiiee 11es10e, Oojbllee Wik paBHOE X;
ce(X) — omkaiiiee 1enoe, MeHblee uin paBHoe X; cel(X) —
ommxkaiimee tienoe, menbiiee X. @ynkiusa U(C) — 310 yncno
KJIATTEpOB, cobpaHHbIX ceThio 3a C 1mkioB. Hampumep, eciu

U(133) =7, o 3a 133 1ukIia coopaHo 7 KJIATTEpOB. C(Zk) — HO-
Mepa LUKJIOB, COOTBETCTBYIOIIME TAPMOHUYECKUM CTAIHSAM PO-
cTa CETH.

Bcero nomyyaercsa 156 mukioB. 13 Hux nycrtsix 156 — 14 =



142. CoOTBETCTBEHHO, 3a KaXIbl U3 OCTABIIMXCS 14 IMKJIOB
coOupaeTcst OiiH KJarTep. 3aXo[uTh Ha BTOPOM BUTOK HH pa3y
He npuxoauyiock. CeTb NPOXOJUT YEThIpE TapMOHUYECKUE CTa-
UM pOCTa: B MOMEHT CTapTa, a Takxke Ha 93-M, 134-M u 156-m
IIMKJIe C YUCIIOM KjartepoB 2, 4, 8 u 16, coorBeTcTBeHHO. [le-
PEXOAUM KO BTOPOMY ITaIly.
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Puc. 2. Anzopumm pocma cemu 256 om 16-mu 0o 256-mu
KAGMMepoa.

Ha stom stane nipoiiieHo 15 nukioB. Ero Hauano conpoBoxk-
naetcsi OypHBIM POCTOM UHCTIa KJIATTePOB. DTO CBSA3AHO C TEM,
YTO HA BTOPOM 3Tarle 3a IUKJI C HyJIs COOMPAeTCs OIVH WU OO0JTh-
11ee Yucio KiaTrepos. i peanu3aiuu npoxoaa 4epe3 rapmMo-
HUYECKHE CeTH HEOOXOAUMO ObLIO CKOPPEKTHPOBATH POCT, HO
TOJIBKO B YETHIPEX TOUKAX «OJTM3KHUX» K TAPMOHUYECKUM CETSIM.

Kaxmas koppekiusi mpejcTaBisiia coOoi Majaoe BO3MYIIIe-
HUE 6 00uH Kaammep W ObUIa TIPOBEACHA HAa CTAUsX POCTa C
yuciioMm kiaartepoB 20, 31, 65 u 127: (127 + 1)-2 = 256, (31 +
1)-8 =256, (65-1)-4 = 256. CyiiecTByeT He O[lHa TaKasi YETBEP-
Ka, HO pesynbTar, pyHkuusa U(C), — ocraercs TeM xe.

Pactymias cerb mpoXoauT 4yepe3 rapMOHUYECKUE CTaJuu C
pasmepom: 16, 32, 64, 128, 256 knartepoB. Ha nocienHem Huk-
Jie yucio kiaarrepoB yasausaetcs: U(14) = 128, U(15) = 256.
D10 cnpaBeiIMBO i ceTel modoro panra. OTMETUM TakkKe,
YTO pe3yJabTaThl pabOTHI AJITOPUTMA MPAKTUYECKHU TMOJHOCTHIO
COBIAIAIOT CO 3HAYCHMAMMU ClieTyloniel (PyHKIINK:
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Puc. 3. Teopemuueckas zunepoona cemu 256.

Ul (i)= ce

HazoBem ¢ynkmmio Ul(i) Teopernmyeckoii rumepo0o.ioii
cetu 256. Dran 3akaHuMBaeTcss cOOpKou kiartepa 65536. U,
HaKOHell, TPETUI 3Tal pocTa cetu 256 — peruimkaius. 31ech CeTh
coOupaeT CBOIO KOMHIO Y IIPOKJIA/ILIBAET CBS3b MEXy Hel U OpH-
ruHasioM. CeTtb 65536 MOXKET CTapTOBaTh.

INonBenem nrorn s cetu 256: Bcero nMmeercs 156 + 15 =
171 muka (6e3 ydyera peruiMKaliu) ¥ BOCEMb TapPMOHUYECKHMX
CTaJUil pocTa ¢ YUCIIOM KjatTepos 2, 4, 8, 16, 32, 64, 128, 256.
IlocnenHsas rapmoHnMYecKast CeTh C YACIOM KJarTepoB 256 sB-
JII€TCS TaK)KEe COBEPLICHHOM.



Poct ceTtn 65536

[Iponomxkas mpouecc, nepexonuMm k cetu 65536. Ilepsbiid
3Tar — POCT OT 2-X KJIATTEPOB A0 256-TH.
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Puc. 1. Pocm cemu 65536 om 2-x kaammepog 0o 256-mu.

Bcero cerb nmpoxonut 42142 nukna. U3 Hux mycreix 42142 —
254 = 41888. B 254 nukiax codupanoch 1o ogHOMY KjaTTepy.
Ha BTOpO# BUTOK, B COOTBETCTBUM C AJITOPUTMOM, 3aXOAUTh HE
MPUXOUIIOCH.



Hwmeetcst BoceMb rapMOHMUYECKUX CTAIUN POCTA: HA CTapTe U
Ha 23666-M, 33543-m, 38046-Mm, 40197-Mm, 41261-Mm, 41812-Mm,
42142-m nukiax ¢ gucioM 2, 4, 8, 16, 32, 64, 128 n 256 kiart-
TEpPOB, COOTBETCTBEHHO.

Bropoii atan — poct ot 256-TH KjartepoB 10 65536-Tu.
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Puc. 2. Pocm cemu 65536 om 256-mu kaammepos 0o 65536-
mu.

Koppexkuus pocra nposezaeHa B 21 touke. Bee 3HaueHus pas-
MEPOB CETH, AJIs KOTOPBIX TPOBOAMIACH KOppeKLus M <— M+1,



ABJIAIOTC (WIM «IIOYTH» SBJISAIOTCS) AEJIATENAMU yncia 65536,
€CJI K HUM JJOOABUTH eIMHMILY; Hartpumep, 65536/(13106+1) =
5,000076. Bot yacTHble, KOTOpBIE MOTYYalOTCSl B pE3YJIbTATE:

3,4,5,8, 19, 32, 56, 67, 94, 122, 212, 214, 217, 222, 225,
229, 234, 240.

Takue KOppeKIMu OTHU U3 MHOTMX BO3MOXHBIX, TTOJIOOHBIX
UM, HO BCE OHU JIal0T MIPAKTUUYECKU OAWH U TOT K€ pe3ysbTar,
€CJIM TIPUJEPKUBATHCS TPABIJIA: TTPU HEOOJBIIIOM OTKJIOHEHUU
OT TUTIEPOOIMYECKOM CETH JJ00aBUTh B IIUKJI OJWH KJIATTEP, T. €.
AepKaTh Kypc Ha OMVKadIIyio TUIepOOINIecKylo ceThb. [umep-
Oonuueckas CeTh — 3TO CeTh, pa3Mep KOTOpoil paBeH ce(65536/
N), rae N > 256 — HaTtypajibHOE YUCJIO.

[Tpuyem nipu yBenuueHun M Ha eJUHUITY TIPOIIECC YCTOMUUB
U Yepe3 HEKOTOPOe KOIMYECTBO IUKJIOB «CAIUTCS» Ha THIEepOo-
ny. [Ipu ymensineHnn M Ha equHMILY HAOJIOIaETCSl HEYCTONYM-
BOCTb, ¥ TIPOLIECC POCTA HEOOPATUMO YXOAUT OT FTAPMOHMYECKUX
ceren.

[MonanoOunack oiHa KOPPEKIUSI B CTOPOHY YMEHBIIICHU S pa3-
Mmepa cetr M: 328 <— 327 (65536/328 = 199.8), ecnu ee He nipo-
BECTHU MPOIIECC CPbIBAETCS C TUIepOOIbl (MOCAeJHUE TPY 1TUKJIA
25501, 43735, 65537). Pe3ynbratsl paboThl ITOPUTMA «TIOUYTH
TOYHO» JIOKATCs HA TEOPETHUECKYI0 runepoo.y cetu 65536:



633306

i = 1..255; U3(0) = ce| —
1 3 U3 = ool 550

Puc. 3. Teopemuueckas zunepoona cemu 65536.

['unepOonueckuil pocT ceTd Ha MepBOM M BTOPOM 3Tare
MIPEJCTaBIACT COOOM YCKOPSIONIMIACA HEYCTOMUYMBBIN ITPOIIECC,
TpeOyYIOIUI OT YIPaBJISIONIEH CUCTEMBI BaIIaTh MATh KOPPEK-
umii. HeycroiiunBoCcTh pocTa MOHSTHA M U3 TOTO (pakra, 4To
ypaBHeHue Kanuiipl, Kak aCUMITOTUYECKUI 3aKOH pOCTa CETH,
YCTOWYMBBIX PEIlIEeHU! HE UMEET.

CocraBuM TaOIUITy 3aBUCMOCTH YKC/IA KJIATTEPOB PacTyIIeH
CEeTH OT HOMepa LIMKJIa [JIsl AITOPUTMA U TEOPETUYECKOM IUIep-
60Jbl. 3HAYEHUS TIOYTU COBMAJAIOT: MAaKCUMAaJIbHOE OTIMYME B
Tpu KJarTepa. B tabnuiie BbeseHbl TapMOHUYECKUE pa3Mepbl
CeTH.



Homepa 3aBHCHMOCTE YHCIIA KNATTEPOR OT HOMePA IHKMa 42142+N
HHEOB Anropurm Ufi) Teoperrdeckas ranepoomna U3(i)

1 - 10 | 257,258,259,260,26 1,262,263,264, 265,266, | 257,258,259,260,261,262,2 3,264, 265,266,
11- 20 | 267,268,269,270,271,273,274,275,276,277, | 267,268,269,270,271,273,274,275,276,277,
21- 30 | 278,280,281,282,283,284,286,287, 288,289, | 278,280,281,282,283,284,2 86,287, 288,289,
31- 40 | 291,292,293,295,296,297,299,300,302,303, | 291,292,293,295,296,297,299,300,302,303,
41 - 50 | 304,306,307,309,310,311,312,313,314,316, | 304,306,307,309,310,312,313,31 5,316,318,
51- 60 | 318,320,322,324,326,327,329,331,333,335, | 319,321,322,324,326,327,329,330,332,334,
61 - 70 | 337,339,341,343,345,347,349,35 1,353,355, | 336,337,339,341,34 3,344,346,34 8,350,352,
TL- 80 | 357,359,361,363,365,367,369,371,373,375, | 354,356,358,360,363, 364,366,368, 370,372,
81 - 90 | 377,379,381,383,385,387,389,391,393,395, | 374,376,378,381,383,385,387,390,392,3%4,
91 - 100 | 397,399,401,403,405,408,4 11,414,417 420, | 397,399,402,404,407,409,412 414,417,420,
101 - 110 | 423,426,429,432,435,438,441,444,4,7,450, | 422,425,428,431,434,436,4 39,44 2,445,443,
111 - 120 | 453,456,459,462, 465,468, 471,474,477 480, | 451,455,458,461 464,468,471,474,478 481,
121 - 130 | 484,488,492,496,500,504,508,512,516,520, | 485,489,492,496,500,504,508 512,516,520,
131 - 140 | 524,528,532,537,54 1,545,550,555,560,565, | 524,528,532,537,54 1,546,5 50,55 5,560,564,
141 - 150 | 570,575,580,585,590,595,600,606,612,6 18, | 569,574,579,585,590,595,601,606,612,618,
151 - 160 | 624,630,636,642,648,654,661,668,675,682, | 624,630,636,642,645,655,661,668,675,682,
161 - 170 | 689,697,704,712,720,728,736,744, 753,762, | 689,697,704,712,720,728,736, 744,753,762,
171 - 180 | 771,780,789,799,809,819,829,840,851 862, | 771,780,749,799,809,819 829 840,851 862,
181 - 190 | 873,885,897,909,922,935,949,963,975,993, | 873,885,897,910,923,936,949,96 3,978,992,
191 - 198 | 1008,1024,1040,1057,1074,1092,1110,1129, | 1008,1024,1040,1057,1074,1092,1110,1129,
199 - 206 | 1149,1170,1191,1213,1236,1260,1285,1311, | 1149,1170,1191,1213,1236,1260,1285,1310,
207 - 214 | 1338,1366,1395,1425,1457,1490,1525,1 561, | 1337,1365,1394,1424,1456,1485,1524,1 560,
215 - 222 | 1599,1639,1681,1725,1772,1821,1873,1928, | 1598,1638,1680,1724,1771,1820,1872,1927,
223 - 230 | 1986,2048,2114,2184,2259,2340,2427,2520, | 1985,2048,2114,2184,2259,2340,2427,2520,
231 - 238 | 2621,2730,2849,2978,3120,3276,3449,3641, | 2621,2730,2849,2978,3120,3 276, 3449 3640,
239 - 246 | 3855,4006,4369,4681,5041,5461,5957,6 553, | 3855,4096,4369,4681,5041,5461,5957,6553,
247 - 253 | 7281,8102,9362,10922,13107,16384,21845, | 7281,8102,9362,10922,13107,16384,2 1845,
254 - 255 | 32768,05536. 32768,05536.

Tabauya 1. 3asucumocmov uucaa Kaammepos pacmyuieii ce-
MU Om HOMEPA UUKAA 0Nl AN20PUMMA U MEeOPemu4ecKoll 2unep-

Oonwl.

Tpertuii atan — onepanus perukanui. CoOupaloTcs: KOnus
CeTH, MPOKJIAIbIBAETCS CBSA3b MEX Y Hel 1 opuruHaiom. Cetb 4

294 967 296 MOXeT CTapTOBATh.




I'apmonuveckue craaum pocra cetu 65536

Bcero umeercsa 42142 + 255 = 42397 nukios (6e3 ydera
perumkanum) 1 16 rapMOHMYECKUX CTaguu pocTta ceth 65536.
CseneM Bce TaHHBIE B TAOIULIBL:

j=1.8 2561, — 65536
. D= ]

i, = 25620 ] I,

c. 42142 + C. K.

j ] j
128 42270 512
192 477334 1024
224 427366 2048
240 42382 4056
241 42390 2192
253 427304 16384
354 477306 32768
255 42397 55536




Tabauya 2A. Tloocuem nomepa yukaa u 4ucaa Kaammepos
0N151 2aPMOHUMECKUX Ccemell ¢ pasmepom, NPUHAONEHCAULeM UH-
mepeany [257, 65536].

Homep 0 | 23666 | 33543 | 38046 | 40107 | 41261 | 41812 | 42142
LMK

Uncino 2 |4 8 16 |32 64 128 | 256
KITaTTEPOR

Homep | 42270 | 42334 | 42366 | 42382 | 42390 | 42394 | 42396 | 42397
IHETa

Uucno | 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | 65536
KIIATTEPOR

Tabauya 2B. 3asucumocmv uucaa Kaammepog om Homepa
UUKAA ONSL 2APMOHUMECKUX pazmepos cemu 65536.



Iloacyer YKc/ia HUKJIOB pocTa
ceTH J00ro paHra ot JAByX
KJIATTEPOB /10 COBEPIIEHHOMH

Jlnst TOro, 4TOOBI HAWTH TOJTHOE KOJUYECTBO IUKJIOB, KOTO-
pOe MPOXOAUT CeTh JIDOOTO paHra B MPoIecce CBOEH IBOIOINH,
HYKHO CJIO)KWUTb YMCJIO 3THX LIMKJIOB HAa TPEX Tamax ee pocra
(currtaem, 4TO CETh JIIOOOTO paHra, CTaB COBEPILIEHHOW, CO3/aeT
€IMHCTBEHHYIO CBOIO KOIHIO, HA YTO YXOJWT POBHO JIBa IIUKJIA® 1
POCT CEeTU CJIeyIOIIEro paHra BCerja HaYMHaeTcsl ¢ IBYX KJiaT-
TEPOB. )

Ha BTOpOM M TpeTbeM 3Tare 4YKciIo IUKJIOB BBIUUCISIETCS C
TIOJTHOM OMpPEeAeSIeHHOCThIO: KOPEeHb KBAAPATHBIN U3 Beca KJIaT-
Tepa MUHYC eIMHUIIA TUTIOC 1IBa. MUHYC eIMHUIIA, T. K. JITOPUTM
BOCHMH I1IarOB MpeKpamiaeT CBoI padboTy 3a Iiar 10 CUHTYJISp-
Hoctu. U naniee nBa nukiia Ha nepexon. [lomydyaem kopeHb KBaji-
paTHBIN U3 Beca KJarTepa IUTIoC eUHMUIIA.

HawuOGosbinmii BKJ1ag B KOJIMYECTBO IIUKJIOB, POMICHHBIX Ce-
ThIO 32 BpEMS €€ pOCTa, JaeT nepsblil Itar. [Ipuuem s ceteld, ¢
pPaHTOM OOJIBIIIMM TPEX, YMCIIO IIMKJIOB HA BTOPOM Tarle ropaso
MEHBIIIe, YeM Ha IIEPBOM ¥ UM OOBIYHO MOKHO TIpeHeOpedb. Ciie-
JOBaTeJIbHO, HAanOOJIee BaKHBIM MPE/ICTABIIACTCS MOACYET YUCia

8 ,HBB. HUKJIa XapaKTEPHOro BpEMEHU! B ITPUJIOKECHNN 3TOM MOJEJIA K ABJICHHUIO POCTa
HaceJiCHu A 3CM.TII/I, a HE IB€ Orepalr CaMOKOIIMPOBAHUA CUC.



LIMKJIOB HA TIEPBOM 3Tare.

W 3p1eck Hac nmoacTeperaeT HEOQHO3HAYHOCTD. [lencTBUTE b-
HO, B IPUJIOKEHUH ITOM MAaTEMATUKH K IIPOLIECCY POCTa Hacee-
Hus 3emui BpeMs 3Bommoly CeTu JenoBeKa Ha BCexX JTarnax ee
POCTa JIOJI’KHO UCUHUCIIATHCSA 1EJIbIM YUCIIOM IUKJIOB. TTocKob-
Ky Ha [EPBOM 3Tare KOMMPOBAHUE MMPOUCXOIUT 3BEHbSIMU ITPO-
6J1eMa BO3HUKAET C MOCJIEHUM LIUKJIOM 3BEHa, C/Ii BeC KJaT-
Tepa He JAEIWTCS Haleslo Ha KBaJpar pa3smepa ceth. PaccMot-
pUM, HampuMep, POCT CETH YETBEPTOrO pPaHra oT TpexX KjarTe-
poB 110 yeTbipex. st COOPKHM YeTBEepTOro Kiarrepa norpedyer-

cs1 65536/3% = 7281 u 7/9 mukiaa. T. k. 7:3 = 2:3+1, yerBep-
THII KJIaTTep OyaeT coOpaH Mmocie KOMMPOBaHMUs MEPBOM TO3M-
VY TIOCJIETHET0, U3 CTOSIIIMX B OYepeb Ha KOMTMPOBaHKe, KJlaT-
Tepa 7282-ro nukia.

T. K. 3BeHO 3ambIKaeTcs 3[eCh HE B B MOMEHT 3aBEpIICHUS
[IVKJIA, & Y HETO BHYTPH, TO HETIOHSATHO KaK OKPYIJIATh YaCTHOE
OT JIeJIeHHsI Beca KJlaTTepa Ha YHCIIO0 HOCUTENEeH, KOTOpOe KOIH-
pyercs 3a IMKJI: C U30BITKOM, C HEIOCTAaTKOM WJIM BOOOIIE He
OKpyIJIsITh? BO3MOXKHBI UeThipe BapuaHTa (pUHAIM3ALIMY 3BEHA
Ha TIEPBOM 3Tare:

1) Otnaem ocTaToK MoCjAeIHEMY MOJHOMY MKy WU pac-
npenesisieM ero Mo KakMM-TO W3 MPeAbIAyIuX, MPU 3TOM Ha
HEKOTOPBIX U3 HUX OyIET CKOMMMPOBAHO YHCIIO HOCUTENEH OO0JTh-
1I€ IUIAHOBOT'O (3BEHO COCTOUT M3 7281 1uKIIa B Hallem npume-

pe).



2) [loGaBiisieM elnie OMH ITUKJI ¥ TIEPEHOCUM B HETO OCTaTOK
(7 — B HallIeM npuUMepe) IJTIC HEKOTOPOE YKCIIO MO3UIIMMA, KOTO-
pbie He OyJieM KOIMpPOBaTh B TEKYILEM IMKJIe (2 — B HaIlIeM MpH-
Mepe); TP STOM HOCHUTEJNIEH Ha MOCTIeAHEM IUKJIE OyJeT CKOMH-
POBAHO MEHBIIE IUIAHOBOTO (3BEHO COCTOMUT U3 7282 IUKJIOB B
HallleM [PUMEPE).

3) DTOT BapHaHT CpeIHEe MEXIY MEPBbIM U BTOPHIM: ECIIA
OCTAaTOK MEHbIIIEe UM PaBEH IMOJIOBUHE KBajpara pa3mepa CeTu
UJIeM TIO NIEPBOMY BapUaHTy, B IPOTUBHOM CJIy4ae — 110 BTOPOMY
(7281 wim 7282 nukJia B 3BE€HE B HAIlIEM [IPUMEPE).

4) Ectpb eme oguH clieHapuil (pMHAIM3alKA 3B€HA, a UMEH-
HO: ¢ miepexjiecToM (0e3 OKpyIJIeHHs1), Koraa Cieayioliee 3Be-
HO HAUMHAETCs BHYTPU MOCJIEAHETO [IMKJIA MPEIbIAYIIEero 3BeHa
C KOIMMPOBAHMS €ro HECKOIMMPOBaHHBIX HocuTenen. [locinennuit
IIUKJT TEKYIIIEro 3BeHa Oy/IeT 3aBepIlieH 3/1eCh B HaUasie CJIeIyIo-
1iero 3BeHa. B Haiiem mpumMepe cpasy mnocjie KOnupoBaHUM Tep-
BOU TO3MIIMYU TIOCTIETHEro KjaTTepa 7282-ro IuK/a coOnpaem
YETBEPThIN KJIATTEeP U MOAKJII0YAEM ero K ocTajibHbIM. HauriHaem
cJIelyIoliee 3BeHO C KONUPOBaHUA Tpex (2+41) mo3uumm tperbe-
0O KJIaTTepa U TOJIbKO Tornaa 3aBepiaeM 7282-u nuki. HoBouc-
TIEYEHHBIN YETBEPTHIN KJIaTTep B 7282-M 1IMKJIe HE KOMUPYeM, a
Cpa3y HAUMHAEM HOBbBII LMKJ. 3aMETUM, YTO MOCTIETHUIN LUK
3BEHa B 9TOM CJIy4ae He sIBJisieTcs (B JIIDOOM U3 BApUAHTOB) hop-



MaJIbHO IMKJIOM TI0 OMPEIEIeHHUI0, TIOCKOIBKY YHCIIO CKOITUPO-
BaHHBIX TIO3UIIMH 371eCh OO OOJTbINe, JIMOO MEHbIIIe KBaapara
pasmepa CeTH.

TpeTuii 1 YeTBepTHI BADMAHT pacCMaTpPHUBaTh He OylieM, T. K.
pe3yJIbTaThl BHIYMCICHUN 3/1€Ch IPAKTUYECKU HE OTJIMYAIOTCS OT
pe3yJbTaToB 10 NepBoMy U BropoMy. Ha puic. 1 mpencraBieHs!
(bopmysbl 17151 TIOfICUETA TOTHOTO YKMCIIa IIUKJIOB POCTa CETH MO
TIEpBOMY ¥ BTOPOMY BapHaHTY PaOOThI C OCTATKOM, a TAaKKe IMPH-
ommkenHas popmyia. OTpuriatenbHas 100aBKa K CyMMe B BUjIE
Jorapuma OT KOpHSI IPH TIOJICUETe TI0 BTOPOMY BapUaHTy yUu-
THIBA€T TO, YTO NpU JeneHuu K, Ha cTeneHb ABOMKHU pe3ysibTaT
NOJTy4JaeTcs 1ejibiM, 6e3 OCTaTKa, HO JIMIIHSS equHUIA (IIVKIT)
BCE PaBHO JI00ABJISIETCS.

“ucno yanos knaTTepa paHra "n™: K,=2

YWENoe UNKNOB pOCTa CeTH Ka-l
N NepsoMy BapUaHTy: N, =K1+ Z floor
M=2

)

Yuecno uWknos pocTa ceTn yEa-l (K.,

no BTOPOMY BapUaHTy: N,= \/I\_ +1- 1_10g1\/i.3| -1)+ Z ﬂDDl“ ‘ + 1:‘

M=2 WM

\ .
- =)

-1
6

Y1eno YWknoB pocTa ceTh, .
NpUBnKesKas dopmMyna: N :‘

i It

floor -- uenas 4acTe uMcna floor(3.2) = 3




Puc. 1. Iloacyer yncia HMKIIOB pOCTa CETH paHra «n» OT ABYX
KJIATTEPOB A0 COBEPIIEHHOM IUIIOC JBA LMKJA (XapaKTEpHOro

BPEMEHH) Ha MEPEXOLI.

CocraBum Ta6m/1uy 3aBUCHMMOCTH KOJIMYCCTBA LUKJIOB pPOCTa

cet ot ee padra (n =0, 1...7).

Uncno UMKIOB
poOCTa CeTH 1o

Uncno UMKIOB
poCTa CeTH 1o

Uncno UMKIoE
pocTa CeTH,

Panr cern Craprosas MePBOMY BTOpOMY npHGIHKeHHas
«n» KoH(Ury paLjus
BapHaHTy BapHaHTy topmyna
Ny N2 N
o |@-@| 2 | 2 | s
@@ | e | s
2 — 10 11 10,3
3 — 162 173 165
4 — 42152 42399 42266
5 @—@ 2,76994%10° | 2,77001*10% | 2,76997*10°
6 — 1,189693%10'°
7 2,194597%10%

Tabmuna 1. Yucno nukinos pocta IC oT 1BYX KJIAaTTEpOB paH-




ra «n» JIo IBYX KJIATTEPOB paHra «n+1» 1o nepBomMy v BTOPOMY
BapUaHTY, a TaKXke 10 MPUOIKEHHOU popmyIie.

Yucito NUKIIOB KakA0TO CAEAYIOIEro Tana MOKHO OLIEHUTD,
€CJIM YMCJIO LIMKJIOB MPEbIAYILEro BO3BECTH B KBaJIpaT U pe-
3y/bTaT YMHOXUTH Ha 1,55. [Ins cereil ¢ panrom n > 5 pe3yJib-
TaThl MOZICYETA M0 TPEM BAPUAHTAM C TOUYHOCTBIO 10 CEMU 3HA-
yanmx nugp — He ommyaTcd. [Ipy noacyere noyHoro yucna
LIMKJIOB POCTa CETEW YETBEPTOrO M MATOTO paHra, KOTOpble pac-
CMaTPHBAIOTCS B 9TOM KHUTE, BHIOMPaeM BTOPOM BapHaHT pado-
TbI ¢ ocTaTkOM. (Eci BbIOpaTh nepBblid — Ha pe3yJbTaT 3TO MpaK-
TUYECKU HE TIOBJIUSET.)



BbiBoabI 110 pacTyinum
HepapXuyecKuM CeTsIM

Kaarrep — 310 cTpykTypHas equnmiia pacryiei C (uepap-
XU4YecKoi cetn); mpejactasiisier codoit CUC (copepriennyio VIC)
Ha eJMHMITY MEHBIIIero paHra, yeM panr coonpaemoii CUC.

Hocurenb npescraBiser caMplil HUKHUN YPOBEHb Mepap-
XuH. DTO OECCTPYKTYPHBIN CETe0Opa3yIOIIUi KJIaTTep CeTH paH-
ra HyJlb — CeTH, 0Opa30BaHHOM JBYMsI HOCUTEJISIMU, COEAMHEH-
HBIMU OIHOM cBs3bl0. HocuTenb He nMeeT B 1TaHHOM yNPOIIeH-
HOM MOJEJIM CBOETO paHra. (B mpusoxeHnu 3Toi MOJeIu K MU-
poBoIi ieMorpacduu Mo HOCUTeNIeM Oy/leT TTOHUMAThCS TaKkKe
YeJIOBEK, K HEMY ITPUKPETLJICHHBIN. )

Bec kaarrepa P — 310 unci0 HocuTesneu, KOTopoe OH cofiep-
KUT.

Pa3mep ceTH — 3TO 4MCIIO KJIaTTEPOB, KOTOPOE OHA COAEP-
KUT.

V3ea kiaarrepa (cCoBepuIeHHOM CeTH) — 3TO LIEHTP, K KOTO-
POMY CXOASITCS CBSI3U OT Y3JIOB KJIATTEPOB HA €IMHUILY MEHbIIIe-
ro paHra, oOpa3yoIIyX JaHHBIN KJIaTTep. Y3el1 HOCUTENs, n300-
paxaemoro Toukou B rpdde CUC, coBnasaet ¢ 3Toil TOUKOM.

V3eu pactymein ceTs — 3T0 KOMMYTaTOp, K KOTOPOMY Mpo-
JIOKEHBI CBSI3U OT KaXKIOTO M3 Y3JIOB CETe0OpasyIolUX KiaTTe-
poB. [lo3BosieT yctaHaBIMBaTh COEJUHEHNE MEK1Y HOCUTEIISI-
MU CETH.



Csa3u cetn. Kaxayio cBs3b, COETUHSIONIYIO JIIOOBIE /1Ba
KJIATTEpa CEeTH, CUMTAEM MPOXOJAIIEH yepe3 y3es Kiarrepa u
y3eJ pacTylied ceT, C KOTOPbIM B MPWJIOKEHUU JTaHHOW MaTe-
MaTUYECKOW MOJEJIM K MUPOBOMY JIeMOrpapruieckomy mpouec-
Cy CBSI3aHA €€ «MHIUWBUAYAJIBHOCTb». M KaXAyl0 Takylo CBSI3b
MOKHO paccMaTpuBaTh Kak IMIIEPCBs3b, COCTOSAIIYIO U3 P cBs-
3eid, MO3BOJISIIONINX COEIMHSTD JII0ObIEe Mapbhl HOCUTEJIEN pacTy-
et IC, B kakom Obl KJ1aTTepe OHU HU HAXOIUJIUCh.

Poct UC moboro panra Bcerga HAYMHAETCS C JIBYX KJlaTTe-
POB U TIPE/ICTaBIIsIeT COOOW MPOIIECC CAMOKOIIMPOBAHUS CETH,
KOTOpOE MPOUCXOIUT MOCIIEI0BATEBHO (KJIATTEP 32 KJIATTEPOM)
0 MpaBWJIy: OOUH HOCHUTEND C y3Jla U 10 OJHOMY HOCHUTEIO C
K101 CBsI3M, BXOJSILEN B Konupyembii kiatrep. Vu o apy-
roMy: Ha KaXJOM KJIaTTepe KOMUPYETCsl YUCIIO HOCUTENEH, paB-
HOE TEKyILIeMY pa3Mmepy ceTH’.

Panr R takont pactymeit UC cuuTtaercst paBHbIM paHry ceTe-
obpazyomiero kiarrepa (rmpu R > 2). Yucno cBs3eid, KOTOpsIMU
KaX[IBII KJIATTEP MOXET ObITh COEIMHEH C APYTUMU, He TPEBbI-
maet ero Beca P, T. e. yncna Hocutesneid, B HeM CofiepKaIluXCsl.

I{ukJ1 — 3710 Takou 3tan pocra MC, Ha KOTOPOM B POU3BOJIb-

°B TPIJIOKEHIHN STON MaTeMaTHYECKOH MOZIENH K POCTY HaceJIeHHsT 3eMIT MOKHO
TPEIIONIOKNT, YTO Ha KaXIOM KJIATTepe KOIMPYIOTCs HEKOTOPHIE «ITPOIBHHYTHIC
KJIATTEPbI-HOCUTEIH, T. €. «IpoABUHYyThie» CHC-bl B JAHHOH YHPOIIEHHON MOJIEIH
HEe UMEIOIIME PaHTa U SBJISIONIAECS CeTe00PasyoIMMU KIIATTepaMU CETH PaHra HyJlb.
K stum CUC-am npuKperuifioTcs A03peBIre (IeTH) WK M0 KAKOH-TH00 MpHYrHe
OTKpeIUIeHHbIe paHee (KOMa, KIIMHUYIecKast CMepTh. .. ), HO BOCCTAHOBHBIIINECS MaTe-
pUaJbHBIE HOCHTENHN U3 PacTyIIel MUPOBOH JeMorpadpuIeckoil CHCTEMBL.



HOM TOPSJIKE KOMMPYIOTCA BCE KJIATTEPHI (IUTIOC-MUHYC. .. ), U3
nmeonmxcsa B IC k MOMEHTY BXOZ1a B 9TOT LIUKJIL.

3BeHO0 — 3TO MOCJIEA0BATEILHOCTh MATEPUHCKUX KJIATTEPOB,
B Ipollecce KOMUPOBAHUs KOTOPBIX MOJHOCTBIO COOMpaeTcs
ouepeHON mouepHUi Kiartep. Ha mepBom 3tame pocra cetu
3BEHO COCTOMT U3 LIMKJIOB, HA BTOPOM 3Tane — LUKJ COCTOUT U3
3BeHbeB. CoOpaHHbIi KiarTep ycraHaiausaetrcs B UC, T. e. ero
y3€J1 COEAUHSAETCS C Y3JIOM pacTylleu CeTH, U €€ pa3Mep YBEIU-
YMBaeTCsl Ha eIuHUIly. B ouepesb Ha KOMMPOBAHUE B TEKYILEM
LIMKJIE TAKOW HOBOMCIIEUEHHBIN KJIATTEp yke He craButcs. (Yero
HE CKaXellb O CBA3SX, UCXOAAIIMX U3 HETO U BXOAAIIMX Yepe3
y3€J pacTylliel cetd B Apyrue kjarrepsl. [logkimoueHne stux
CBsI3€il B IIpoliecce 1IMKJIa Ha BTOPOM 3Tarle MPUAAET pOCTy CeTU
JIOTOJIHUTEJIBHOE YCKOPEHHUE. )

JuimHa 3BeHa (YUCJIO KJIATTEpOB B 3BEHE) 3a BPEMs pocTa
CeTU YMEHbLIAETCs OT NOJIOBUHBI Beca kiatrepa (P/2) no equnu-
1bL.

Ecnu B mipoliecce 1KJia Ha MEPBOM JTare PpocTa He yaaer-
cs1 coOpaTh HU OTHOTO KJaTTepa (C y4eToM HocuTeseld, CoOOpaH-
HBIX Ha BCEX MPEeAbIIyIIUX IUKJAaX 3BEHA), TO TAKOW IUKJ Ha-
3bIBAETCS MYCTHIM U 3aKAaHYMBAETCS MOCTIETHUM KJIaTTEPOM, U3
UMEIOIIUXCS B CETU B MOMEHT BXOJa B IMKJ (32 WCKJIIOYEHU-
€M, BO3MOXXHO, TIOCJIEIHETO LIMKJIA 3BeHa). Bce HocuTenu, cKo-
MUPOBaHHbIE B MPOLIECCE MTYCTOrO LIMKJIA, MOWYT B 1ajIbHEMNIIIEM
Ha cOOpKy HOBoOro kjarrepa. [IpaBuio ¢puHaIM3aMy 3BeHA HA



MepPBOM JTarne BbIOMpPAEM CIIEAYOIINM:

Ecitit 9meno nUKJIIOB 3BeHa He SIBIISIETCS LeIbIM M ero Jpoo-
Hasl YacTh OOJIbINIC WJIM PaBHA Y2, TO 9TO YMCIIO BO3pacTaeTr Ha
eMHHUILY; €CJIM MEHBIIIe — YUCIIO [IUKJIOB OKPYIIISIETCS [0 LIeJIOro
oTOpachIBaHNEM JPOOHOI YaCTH, a U30BITOYHBIE HOCUTENHN OT/Ia-
I0TCSI TIOCJIETHEMY KJIATTepy 3BEHa WIIM PacIipelessiioTes o Ka-
KUM-TO U3 mpeaplaynmx. (Bo3amoxeH Takske ClieHapyi, IpH KO-
TOPOM 3BEHO KOMMPOBAHUS 3aMbIKACTCsI HE B MOMEHT 3aBepiiie-
HHUSI [IUKJI4, a TJie-TO Y Hero BHyTpH. [lociie ycTaHOBKH KiiaTrTepa
B CETh U MPOKJIAJKH JOIOTHUTEIBHBIX CBS3EH Clieylolee 3Be-
HO, 3aBepIlaiolee UK, HAUMHACTCS ¢ HECKOMPOBAHHBIX HO-
cUTeNel peablIyIIero, I0C OUH HOCUTE!Tb. )

Kaxnoe crnepyoniee 3B6HO Ha BTOPOM 3Tale pPoCTa Ha-
YMHAETCSl C KONUPOBAHUSI HECKONMPOBAHHBIX HOCUTEJEH IO-
CJIE/IHETO KJIATTEPA MPEAbLIYILIEro 3BeHa (CLIEHAPUI C «TIepexJie-
crom»). Ecii cymMBl HOcuTeser mocjaeJHero 3seHa muKJia Ha
BTOPOM 3Tarie HeJJOCTATOYHO /ISl COOPKM HOBOTO KJjaTrTepa, HO
9Ta cyMMa Oosblile/paBHa MOJIOBUHbI/€ Beca KJIaTTepa, TO [UKJI
MPOIOJIKAETCS: MTPOLIECC KOMUPOBAHMS 3aXOJUT Ha BTOPOMl BU-
TOK U KOMUPYIOTCS KJIATTEPBI, YK€ CKOMUPOBAHHBIE B JAHHOM
LUKJIE.

Eciu 312 cCyMMa OKa3bIBa€TCSl MEHbIIIE TIOJIOBUHBI BECA KJlaT-
Tepa NMpoucXoauT (puHanm3anus nukiaa. [Ipy sToM HEKOTOphIE
KJIATTEPBI, U3 UMEIOIIUXCS B CETM B MOMEHT BXOJa B LIMKJI, OKa-



3bIBAIOTCA HECKOIMMPOBAHHBIMU WJIM CKOIIMPOBAHHBIMHA HE I10JI-
HOCTBIO.

Ha BTOpOM 3Tamne pocra npou3BOAUTCS KOPPEKIIMS BbIXO-
Jla KJIATTEPOB C HEKOTOPBIX LIUKJIOB (IUIIOC — MUHYC OJIMH) B Ha-
MIPaBJIeHUH Ha OJIMKAKIITYIO THIIEPOOTMUIECKYIO CETh.

Poct ceru, onuchiBaeMblil JaHHBIM aJITOPUTMOM, IIPOLIECC
HEYCTONYMBBIA U MaJieiiiiee BO3MYIIIeHHe OBICTPO YBOAUT €ro
OT TEOPETUYECKOW TrurepOobl (TYT ere Hy)KHO Y4ecTb TO, UTO
3[€Ch Mbl UMEEM [IeJIO C LIEJIOYMCIEHHBIMA BeTUYMHAMU). YTO
COBEpIIIEHHO HEYIWBUTENIbHO, T. K. M 3aKOH KBaJpaTUYHOIO
pocra (ypaBHeHue Kamuipl), sIBISIIONIMICS aCUMITOTHYECKUM
pUOJIMKEHUEM aJlTOPUTMA, — YCTOWUMBBIX PEIieHUd He UMeeT,
T. €. 00JIaaeT TOYHO TAKMM K€ CBOCTBOM.

Orta KOppeKlus MpelcTaBisieT coOOl HeOONbIIoe YUCIIO
OU€Hb MaJIbIX BO3MYIIEHUM, BCETO B OAMH KJaTTep, TOrjaa Kak
CeThb Ha BTOPOM 3Tarle CBOEro pocTa, KOTOPBIM 3/1€Ch TOJIBKO U
paccMarpuBaeTcs, pacter oT 256 kiartepoB 10 65536, T. e. ee
pa3Mep COCTaBJISIET COTHU, THICYM U AakKe AECATKU ThICAY KJIaT-
TepoB. B TakoMm ciiydae Bo3MyllleHHE B OIUH KJIATTEpP COCTABJIsI-
€T BCEro JIMIIb JOJH MPOIEHTa OT OOINEro 4Mcia KJIaTTepoB B
CEeTU U SIBJISIETCS Ta)Ke HEe KAaKUM-TO «TOJTUYKOM», a BCErO JIMIIb
«JIETKUM TIPUKOCHOBEHUEM».

CymecTByeT MHOXECTBO BapUAHTOB KOPPEKLMM BbIXOJA



KJIATTEPOB Ha BTOPOM 3Tare, KaxIblii U3 KOTOPBIX NPUBOAMUT
NC Kk coBeplIeHHON Yepe3 rapMOHUYECKHe ceTh. Bee oHm nator
IIPAKTUYECKU OJHY U Ty K€ 3aBUCHMOCTb YMCJ/IA KJIATTEPOB pac-
TYILEN CETH OT HOMEPA LIMKJIA.

N, nakonen, nonyyeHHass CC nmpoxoaurt ere OfuH UK —
OIepalyio PErUIMKAlUK, BO BpeMsi KOTOPOIl [IMHA 3Be€Ha KOMH-
pPOBaHMs MUHMMAaJIbHA U paBHA equHULE. B nmpouecce 3Tou one-
paluK MPOUCXOOUT KONMPOBAHUE CETU-OPUTMHANIA B CETh-KO-
IIMIO 110 MPaBUJIY «KJIATTEP B KJIATTEP» C YCTAHOBKOM MOJIyYeH-
HBIX KO B HOBYIO C€Th. JTO MOCIEHssA, NIPeAebHAs onepa-
111 KOTMPOBAHUS CETU JAHHOTO PaHra.

[To ee 3aBeplIeHMIO HACTyMAeT o4yepelb NPOKJIAAKU TUIep-
CBA3M Mex 1y y3namu 1Byx (puHanbHbiX CHIC 1 y3510M crapryio-
mier cetu. [ng storo kaxzaomy kiarrepy opuruHaibHor CUC
U ee KoM J00aBiIseTcs elle o ofHoH cBsA3u'’, coeauHsonen
y3ea kjarrepa u y3en ¢puHanpHoi CUC. Kaxnaas Takas gonon-
HUTENbHAS CBA3b NPENCTaBIsSET COOOM TMUIEPCBA3b: «KaOeb»
C YKCJIOM JIMHUI, paBHBIM Becy P ceteoOpasyioliiero Kiarrepa.
3ateM Kak/Ibli y3es 000MX CTapTOBbIX KJIATTEPOB MOJKIIOUAET-
cs «kadenem» erre Oosbield MHPOPMAIIMOHHOM IMPOBOAUMOCTH

2
(P”) k ux obmemy y3ny. [Tocie yero 3amyckaercsi poct ceTu 0o-
Jiee BBICOKOTO paHra.

10 T. e. KOMIMUYECTBO €ro CBsA3el CTAHOBUTCS MaKCUMAaJIbHBIM.



Hemorpadus

Cetb 65536 — ceTh 4eJI0OBEKA

[IpennoxeHHass HaMy MaTeMaTHUYECKast MOJIEJIb POCTA HaceJle-
HUS 3eMJIM MOKET MOKa3aThCs TUIOI0M OOBHOTO BOOOPaKEHHS.
Bo3moxHo, cyiecTByeT Jpyras, Oonee ajgekBaTHasi ee (popMy-
mpoBka. Ho 3Ta Matematuka paboTaert, T. €. TPaBUJIbHO OMKCHI-
BAE€T POCT, JaThl, IUKJIbIL, OHA ITPEICKA3BIBAET, OHA IIPOBEpsIEMA —
a TOJILKO 3TO M BKHO JJ1s1 MOJJIMHHO HAYyYHOM Teopuu o Kapiy
[Tonmepy.

B 3ammrty mogo6HoI TOUKHM 3peHH s OTChLIaeM YuTaTeIs K Mo-
MYJISIPHOMY H3JIOKEHUI0O KBAaHTOBOM JIEKTPOJWHAMUKHU B KHHU-
re Puuapna ®eitnmana «CTpaHHasi TEOpUsI CBETA U BELIECTBA»,
IJie aBTOP Ha NMajblax 0ObSICHSET CIOKHEHNIITYI0O MHTEPIPETALIUIO
KBaHTOBOW MEXaHUKU KaK MHTErpaja Mo TPaeKTOPUsIM.

3nech BaxkHO TO, 1 PeHMaH 3TO MOIYEPKUBAET, YTO ONUCA-
HUE JBVKEHUS YaCTHI[ Ha SI3bIKE «CTPEJIOYEeK U YacoB» HUUYTh
HE XYK€, YeM C TOMOIIIbI0 KOMITJIEKCHO3HAYHOW BOJIHOBOM (DYHK-
uuu. Pe3ynbTrar nomydaercst onuH U 10T %e. W 310T pe3ynbrar
pOBEpeH ThIcsTuamMu OnbITOB. Ho rmouemy vacTuiibl BeayT ceOst
CTOJb CTPaHHBIM 00pa3oM, oTMeuaeT PefiHMaH, — He TOHUMAET
HUKTO.

Pa3BuBaer 3Ty ueio NpUHIIKI MOJIENIE3aBUCMMOTO peain3ma,



npeioxkeHHblld CTuBeHoM XOKMHroM. CorjlacHO 9TOMY IMPHH-
UITY, JTI00asi TEOpUsl WM KapTHHA MUpPA TPEJICTaBIsSET COOOM
MoJiesTh (KaK MpaBuio, MaTeMaTUYeCcKOr MPUPOIBI) M HAOOp mpa-
BUJI, COEJUHSIONIUX SJIEMEHTbI STO MOJIENU ¢ HAOMIONeHUSIMU.
[Ipruem Mozeneil, ONUCHIBAIOIIMX TAHHOE KOHKPETHOE SIBJIEHUE,
MOXeT OBITh HECKOJBKO.

Ecnu kaxaas u3 HUX COOTBETCTBYET HAOMIONEHUSIM, TO HEJlb-
351 CKa3aTh, YTO KaKasi-TO U3 HUX Oosiee peasibHa, YeM Jpyrasi.
371ech BaKHO TOJIBKO TO, HACKOJIBKO OHU OTBEYAIOT HAOJIO/IEHH-
M. B ogHOH cuTyallum MOXHO KCMOJBb30BATh OHY MOJENb, B
ApYroit — Ipyryio. XOKUHT U MJIOIMHOB NOAYEPKUBAIOT, YTO HE
CYIIIECTBYET /1JIs1 HAC, JIIOEH, KaKOU-TO aOCOIOTHOM peabHOCTU
¥ €CJTU MBI BEIOMPAEM JaHHYI0 KOHKPETHYIO MOJIEJTb, TO BBIOUpA-
€M U CBSI3aHHBIY C HEH B3I Ha peaibHOCTh. Cpe MHOKECTBA
Mopiesnield (M peaslbHOCTel) yIOOHO BHIOMPATb:

A. Haubonee npocmyto (uau «ussiyy1yio» ).

B. Cooeporcauyro mano npouzeonvHblx uUaU YMOUHSIIOUAUX
INEMEHMOB.

C. Coznacyroumyrocst co 6cemu CyueCmeyouuUMu HaoN00eHU-
AMU U ODBACHIIOUYIO UX.

D. Jlarowyro nodpodrivle npedckazanus pe3ynomamaos oyoy-
UUX HAON00eHUll (ecau NpeoCcKa3anus He NOOMEEPHCOAIOMCS —
Modenwv omeepeaemcst) [51].

Hama nemorpadguyeckas teopust U gemorpaduyeckast Teo-



pusi Karuiipl, B oIM4me oT BceX MPOYMX, YIOBIETBOPSIET BCEM
stum ycioBusM. Ho Hamia teopust, xots 1 nzomoppHa peHo-
MEHOJIOrn4yeckoit Teopun Kanuiibl, HO 3HAYUTENILHO €€ MpOILIIe.
Kpome Toro, ona fenaer 60sbliie mMpoBepsieMbIX MpeCKa3aHUi,
CclieloBaTesIbHO, Ha HAIll B3IJIsiI, TIPEANOYTUTEITbHEE.

JlefiCTBUTENILHO, OMMCAHHBINA BbIIIe pocT ceTu 65536 B TOU-
HOCTU COOTBETCTBYET POCTY UMCJIEHHOCTH HaceseHusi 3eM-
mi. Heo6xoauMo TOJbKO MOCTY/IMPOBATh HEKOTOpBIE TMOJIOXKe-
HUSI, CBSA3BIBAIOIIME PACTYIIYIO CETh U MUPOBYIO JieMOrpaduio.
IIpexne Bcero, cpopmynupyem nepsbii 3akoH Certu:

g BpeMﬂ uuK.aa pacmymeﬁ cemu ecmob etuUUHaA nocmo-
SHHAS HA 8cex cMaousix ee pocma.

Ha moMeHT 3aBepuieHHsi IIMKJIA YHUCIEHHOCTb HOCHUTENEU
JOJKHA OBITH PaBHA CTPOTO OMpeAeSIeHHOMY 3HAYEeHHUIO TUTIOC-
MuHYC HeOombias norpemHocts. [Jns CeTn nepeBbINonHeHne
IUIaHa, BEPOSITHO, MPENIOUTUTEIIbHEE, TOCKOJIbKY U30aBUTHCS OT
M30BITOYHBIX HOCUTEJICH TPOIIE, YeM JOOABUTh HEIOCTAIOIIVE.
ITO MOKHO CIeJIaTh C MOMOILBI0 BOHH, OOJIE3HEN U SIMUAEMUI
(ICHO, YTO LIEHHOCTh YeJIOBEUeCKOM KU3HU C TOUKH 3peHust Ce-
TH HE CJIMIIIKOM BEJIMKA, /1a ellle U MaJaeT o Mepe ee pocTa).

Jls1 nanpHenIero Ham MoHa100STCs pe3yJIbTaThl UCCIIEI0BA-
HUS POCTa HaceNleHus 3eMild, noaydeHHsle Pepcrepom:



C=(179 +14).10°; T = 2027+ 550 =-0,99 +0,009; N = C-(T1 - T)*

Puc. 1. Pezynvmamuwt uccaedosarusi @épcmepom u Konnrezamu
pocma Hacenaenust mupa 3a nocaeotue 20 cmonemuii.

Smmupuyeckas runepoona Gépcrepa Oblia MOMTyYeHa METO-
JIOM HaUMEHBIIIUX KBAIPATOB MPH 00padOTKe JaHHBIX 1O AWHA-
MHUKE pOCTa HacejieHWsl MUpa OT Hayajaa HOBOW 3pbl Jo 1960
rofa; rae oL — 3TO IMoKa3aTeslb CTeNeHHOW (PYHKUMU, KOTOPbIA
B (popMysie 3aBUCMMOCTH UYHUCIEHHOCTU OT BpPeMeHH OOBIYHO
OKpyIJIsieTcs 10 MUHYC eiuHULIbL. Eciin ncnosnb3oBath pe3ysibTa-
Tl PEpcTEpa U MPUHSATH, YTO 0. = —]1 — HEOOXOIUMO HECKOJIb-
KO YBEJIMUUTh MOCTOsIHHYI0 PEpcTepa npu TOM ke CTaHJapTHOU
omuoKke. DTOT Bompoc OyleT HaMU paccMOTpeH B riaBe «KoH-
cranThl Karmmipn».

Hacenenue 3emiin MHOTHE THICAYM JIET POCIIO MO 3aKOHY I'M-
nepOOJTBl — 3aKOHY, 110 KOTOPOMY HE PACTET HU OHA TTOTTYJISIHS
B nipupofe. Takou pocT cra Bo3MOxeH, 1o MHeHuto C.I1. Kanu-
11b1, OJ1aroiapsi BO3HUKHOBCHUIO CO3HAHUSI Y TIEPBBIX apXaHTPO-
noB. Mepapxuyeckast CeTb Takke pociia Mo 3aKOHY MIIEPOOIIHL.
Ho kak cszare Cetb 1 MupoByio nemorpaguio? Ilpoie Bcero
OBbLIO ObI CUUTATh, YTO KAKJIBIN KUBYIIHIA YeJIOBEK HE3aBUCUMO
OT €ro MoJja, BO3pacra, pachl... sIBJISETCS HOCUTEIEM pacTyIlen
Cetu. Ho Bpsif Jiu 310 Oy/eT MpaBUIIbHO.

JleiCTBUTENIbHO, Be/lb, UTO 3HAYMUT XUBYIIUK? SICHO, 4TO 110



3a4aTHs ¥ MIOC/Ie CMEePTH YeJIOBEKa HET U OH HE MOKET CUUTAThCS
HocutenieM Ceru. Ho Besikwii v HBIHE KUBYIIUN YETOBEK 00-
JlajaeT HeoOXOOUMBIM YPOBHEM CO3HAHMSI, MOXET ObITh yITpaB-
nsieM CeTblo U BBICTYIATh B KauecTBe ee Hocutens? (3aech, u
B psijie CIy4yaeB B AdayibHeuIeM, HocuTeasamu CeTu wiv mpocTo
HOCHUTENISIMUA Oy/IeM Ha3blBaTh TAKUX MPEICTaBUTENIEH poaa de-
JIOBEYECKOT'0, KOTOPBIE COCTABJISIIOT €IMHOE 11eJI0e C KJIaTTepoM
HysieBoro panra CeTu yesioBeKa UM €€ KJIaTTepOM-HOCUTEIEM. )

Ecnmu roBopuTh O B3pOCIIBIX JIIOISAX, NOAHOUEHHBIX YJIeHaX CO-
[IMyMa, TO BCE OHU, HE3aBUCUMO OT BO3PACTa U MPOUYUX Pa3jiu-
YU, JOKHBI CUUTaThCs HocuteasaMu CeTu. (DTo, KCTaTu, BHO-
CUT HECHMKaeMylo TpuOaBKy B MOKa3aTesb «IIEHHOCTh YeJioBe-
YECKOM KU3HU»: OJIMHOKAS JIEBTHOCTOJIETHSISI [IEHCUOHEPKA, CO-
XpaHUBIIIasi ICHOCTb yMa, siBjisieTcst Hocutesiem CeTu U yxe To-
9TOMY HEeOOXOIMMa U IIeHHA 17151 9BOJIOINH TaK Ke, KaK U ee CO-
cell — MOJIOZION YeJIoBEeK B IMOJTHOM pacIiBeTe CHJI, paOOTaIOMUT
Ha Tpex padorax.)

Ho Bpsiz1 T MOKHO CUMTATh HOCUTEJISIMUA HEPOXKICHHBIX MJla-
JICHIIEB, CTAPUKOB, C MO3TOM, IMOPaXEHHBIM OOJIE3HBIO AJTBIITEi-
Mepa uiam [lapkuHcoHa; mofen, CTpaJaloiuX TAKKUMU TICUXU-
YeCKMMU 3200JIeBaHUSIMU U TIOTEPSIBIIUX BCSAKYIO CBSI3b C peasib-
HOCTBIO, HAXOIAIIUXCSA B KOME WJIA B COCTOSTHUM KJIMHUYECKOU
CMepTH.

ITO ke, MO-BUAUMOMY, OTHOCUTCSI U K HOBOPOKJCHHbIE Jie-
TSIM, TIOCKOJIBKY OHH He 00J1a/1aloT 6a30BbIMU TOKA3aTeIsIMU Ye-
JIOBEYECKOT'0 CO3HAHUS U Y HUX OTCYTCTBYeT camoco3HaHue. Ot-



BETHUTH Ha BOIIPOC: B KAKOM BO3pacTe peOeHOK HaUMHAET OCO3HA-
BaTh ce0s1 KaK JIMYHOCTh? — TIO3BOJISIET TaK HA3bIBAEMBIN «3ep-
KaJIbHBIA TecT». CyTb €ro B ClIelyIoleM: Ha IeKy peOeHKa He3a-
METHO HaKJIEMBAIOT MAJIEHbKYI0 OYMaKHYI0O METKY U CTaBSIT €ro
nepen 3epkaiiom. Ecnu peOeHoK, yxke HaOMoIaBIuil paHee ceOst
B 3€pKaJjie, OTOXJIECTBISET JMYHOCTh, KOTOPYIO OLIYIIAET BHYT-
pu ceOs U Ty, UTO BUJUT B 3€pKajie, TO MOMbITAETCS MOTPOraTh
WIU CHAITb METKY, €CJIM HET — OH €€ HE 3aMEeTuT.

Jletr mpoXoJAT «3epKajbHbIN TeCT» B Bo3pacte oT 18 o 24
MecsaueB. Ciie1oBaTeIbHO, IMEHHO B 9TOM BO3pacTe Mbl HAYMHA-
€M OCO3HaBaTh ce0s1 KaK JITYHOCTh. 3 JKMBOTHBIX «3€PKaJIbHBIN
TECT» MOATBEPKAEH TOJIbKO ISl BBICHIMX [TPUMATOB, TAKMX Kak
IIMMITIAH3€ U OPAHTYTAaHTH, KOTOPbIE Y3HAIOT ceOsl B 3epKaJie.

3auaTKy 4YeJIOBEYECKOTO CO3HAHMSA, KOTOPOE IMPEBOCXOIUT
CO3HAHWE BBICIIMX MPUMATOB, MOSIBUINCH y HAIUX JAJEKUX
MIPEJKOB TOT/AA, KOTAA OHU CTaJIM MOJIb30BAThCS OPYAUSIMU TPY-
J1a, KOIJla y HUX MOSIBUICS MPasi3blk U B IPUMUTUBHOM (popme
colmanbHas aesTenbHocTh. Ho B KakoM Bo3pacTe peOeHOK, ero
pacTyiuii MO3T JOCTUTAeT TaKOro ypoBHs pa3Butus? Ha kakom
stane cBoero pocra? Korna ero MoxHO CpaBHUTB C HAIlIUM J1ajie-
KUM MPEJKOM, KUBLIUM 1,7 MJIH JIET TOMY Ha3aJ ¥ OKa3aBIIUM-
Cs1 CIOCOOHBIM «HECTH Ha ce0e» CeTb YeTBepPTOro paHra?

Panr CeTu yenioBeka paBeH YeThipeM, OH Ha IMHUILY OOJIbilie
paHra cetd roMuHU]. TOMBKO YeTOBEK MOXKET ObITh HOCUTEIEM
CEeTU YeTBEpTOro paHra. Uro ke OTaryaeT yeaoBeKa OT KUBOT-
Horo? OueBUAHO, YenoBeveckoe co3Hanue. (Uto Ob HU TOBOPH-



JI1 O CO3HAHMU BBICHIMX MPUMATOB — JJO YEJIOBEKA UM JAJIEKO.)
Ntak, ypoBeHb co3HaHUs1 HOcuTelst CeTr B Hallle BpeMsl TOJIKEH
OBITh HE MEHbIIIE, YeM y TeX HallluX JAJIEKUX MPEAKOB, KOTOPhIe
ObLM HocuTensiMu CeTu YesioBeka B MOMEHT Haydasa ee pocTa.

Cunraercsi, 4TO 3a4aTKU UYEJIOBEUYECKOrO CO3HAHMS MOSBIIS-
I0TCS1 y peOeHKa B BO3pacTe OKOJIO Tpex JieT. FIMeHHo Torjna oH
MOJKET YK€ TOBOPUTh U HAYMHAET MPABUJILHO YIOTPEOIATH JINY-
Hble MECTOMMEHHs. [leTckure MO Pa3BUBAIOTCH C KaXIbIM
roJIOM, a SMOLIMU UTPAIOT BAXXHYIO, €CJIU HE LIEHTPAJIbHYIO POJIb
B pabOTe CO3HAHMS.

Tak, MajieHer| criocOOSH UCTIBITBIBATh BCETO JIMIIB JIBE SMO-
LIMU: pafoCThb U FOpe, JaXe CTpax eMy elle HeBeOM; B 6 Mecs1eB
TIOSIBJISIETCSL SMOIIUS CTpaxa; ¢ 6 10 18 mecsiieB peOeHOK yuuT-
Cs pacro3HaBaTh SMOLIMU HA JIMIIAX OKPYKAIOIIMX U, KPOME TO-
0, OH YK€ CrIoCOOEH YIUBIIATHCS; C ABYX JIET OH MOXET MPOUTH
«3epKaJIbHBIN TecT». [lociie Tpex JIeT eMy CTAaHOBUTCS JOCTYITHO
CTOJIb CJIOKHOE IMOLMOHAILHOE COCTOSIHUE KaK MYKH COBECTH
(TICHXOJIOTMYECKHM OMBIT «TOPbKasi KOH(ETa» ).

B Bo3pacre OT Tpex A0 MATH JIeT, KaK CUMTAIOT IICUXOJIOTH, Pe-
OEHOK YK€ MOKET MCIIBITHIBATh Bce OA30Bble SMOILIMU 1 HAUMHA-
€T OCO3HaBaTh cebs Kak yacTh cormyma. CrenoBaTenbHO, MOX-
HO IPEIONIOKUTh, YTO UIMEHHO B 9TOM BO3pacTe OH JOCTUIAET
ypoBHs pa3BuTusi Homo ergaster u MoxeT ctath HocutesieM Ce-
TH.

CratucTiKa YUCJIEHHOCTHU JETCKOTO HACEJIEHH S 110 ToaM HaM
HEU3BECTHA, BOBMOXHO, UTO B KAKUX-TO CTpaHaX OHa BOOOIIE He



Benercs. Ho u3BecTHo, 4TO B Hallle BpeMs JIeTH B BO3pacTte JI0
14 et cocTaBIISIOT IPUMEPHO TPETh HaceaeHus IiaHeTbl. Cuun-
Tasi MPOLIEHT JIETCKON CMEPTHOCTH HEOOJIBIIIUM, MOKHO OIIEHUTh
JIOJTIO JIETel B BO3pacTe A0 TPeX JieT OT OOIel YUCIEHHOCTH Ha-
cenenus 3emum B 7 %: (1/3)-(3/14) = 1/14 = 7 %.

% %k %k

[Monpobyem Teneps cBsa3ath CeThb M1 MUPOBYIO JieMOTrpacduio.
IMonoxum C = kC’, rue C — nocrosiHaas ®épcrepa, a C’ — mocto-
SIHHAasI CETH YETBEPTOro paHra, aHaJorm4yHasi moctossHHou Pep-
crepa. 3aech k — 310 30MOU-K03(h(PUIIMEHT, YUUTHIBAIOIIHIA TO,
YTO HE BCE )KUBYIIUE SABISIOTCS Hocutensimu CeTu.

[TpuHrMast BO BHUMaHUE TOT (DaKT, YTO B MPOIIUIbIE BeKa Mpo-
JOJDKATENTbHOCTD JKU3HU ObllIa MEHbIIIEW U MPOIEHT JIeTel ObL,
COOTBETCTBEHHO, OOJIBIIIUM, YeM B Hallle BpeMsl, a TaKkKe UMe-
IONIYIOCS BO BCe BpeMeHa HeOOJBIIyI0 T00aBKY B BHUIE JONCH,
He 00JIaJaloIuX CO3HAHUEM IO MPUYMHE OOJIe3HEH, MOJOKUM
k = 1,1. 3amerum, 4TO BeaMUYMHA ITOrO KOI(PUIIUEHTA MOKET
HECKOJIbKO OTJIMYAThCs OT MPUHSITON 3[1eCh, PUYeM Oe3 BCSIKO-
ro ymepOa JijIs OyYeHHBIX B JaJIbHEHNINEM pe3yJIbTaToB KaK B
KAueCTBEHHOM, TaK U B KOJIMYECTBEHHOM (POpME.

Cpopmympyem Bropon 3akoH Certu:

® Muooicecmao acex Hcusyuiux Ar00eil MO}NCHO npeocma-



eumo 8 agude cymmul 08yx noomuoxcecma: Ilepsoe (91 %) —
Ar0u odnaoarowue co3nanuem, Hocumeau Cemu; emopoe (9
%) — MOJICHO pa3deaums Ha 08e uacmu: oemu 00 mpex Jiem,
6 oyoywem nocumenu Cemu u 30M0uU, MUUEHHbLE COBHAHUS U
Hagcezoa (3a pedkumu uckarouenusimu) evtnasuiue u3 Cemu.

Haiinem, ucxosas U3 Haiied TEOpUM, BpeMsl IIUKJIa CETH YeT-
Beptoro panra, Ceru yenoBeka: T4 = T13/Ny, rae Ny = 42399 —

MOJTHOE YMCJIO IIUKJIOB pocta cetu 65536; T3 = Tu/2"3 - po-
JOJIKUTEIBHOCTh 13-11 3M0XM yHHMBEpPCAJIBHOM 3BOJIIOLUN WINA
BpeMs 3Bommonuu yenoBeka (Tu ~ T = 13,81 £ 0,06 mupa jet —
BpeMms1 OT BoJIbIIIOro B3peiBa 10 CUHTY/ISIPHOM TOUKH BOJIIOLINN;
T — Bo3pact BeenenHoii: Bpems ot bonbIoro B3pbia 10 HallMX
nHei.) [omyvaem t4 =t =39,75 £ 0,2 ner.

[TpumenuM hopMyTy TEOPETHUECKOW TUTIEPOOITHI, OITUCHIBA-
oieit poct Cetu (HO HE POCT HapojoHaceneHus!). YuuTbiBasi,
YTO KJIATTEP comepkuT 65536 HOcuTenel, a BpeMs U3MepseTCs
B nukjax CeTH yeroBeKa, MOXHO BBIYUCUTH MOCTOSIHHYIO C’

C=Ki7=170.7 mupgner

Puc. 2. Iloocuem nocmosmnoii C* Cemu uenoeexa .



Smnuprueckas runepoona Pepcrepa u TeopeTudecKkas Tu-
nep6osa, onuchiBaomas poct CeTu 4esnoBeKa, JTOKHbI UMEThb
OOIIyI0 TOUKY CUHTYJIsSIpHOCTUA. KpoMe Toro, MOCKONbKY 9TH I'ti-
nepOoJbl ¢ yyetoM 30MOu-Kod(uimenTa K MOKHBI MOTHO-
CTBIO COBITQJIATh, TO, KaK 9TO BUIHO U3 (hOPMYJIBI Ha pHC. 2, HE0O-

XOIUMO, YTOOBI kK4zt = C.I'ne K4 = 65536 — Bec kiaTTepa pac-
TyIIeW CeTH YeTBepTOro paHra, T — Bpems ee 1ukJia, a C — mno-
crosHHasa depcrepa.

TeopeTnyeckoe 3HayeHHe TocTtosiHHOW PDEpcTepa B TakoM
cinyyae Oyner paBHo: C =kC’ = kK42r =1,1-170,7=187,8. Yuu-
ThIBas, YTO 30MOM-K03(ppurrieHT k ObUT BEIOpaH HAMU C HEKO-
TOPOM CTEMEeHbI0 TPOU3BOJIA, BO3bMEM ISl JAJIbHEUIITUX BbIYMC-
JIEHU HECKOJIbKO Oobiniee 3HaueHue: C = 189,6, koTopoe Hau-
JIy4IIM 00pa3oMm, 10 MHEHHUIO psifia UccieoBaTesieid, OTBeyaeT
JeMorpapUueCKUM JTaHHBIM.

Kak OyzieT moka3zaHo HaMu jiajiee, BpeMsl [ukJia pactymiei Ce-
TH paBHO NMOCTOsiHHON BpeMmenu Kanuiiel: T4 = t. C.I1. Kanuna
B cBoell pabote [1] BHIYMCIHI MOCTOSHHYIO T, UCTIONB3YS JTaH-
Hble 3a nociaegnue 250 yner. 3aBUCUMOCTh YMCIEHHOCTH Hace-
JIEHUs1 OT BPEMEHM OH allpPOKCUMHUPOBAJ apKKOTAHT€HCOUION:
IJIQIKOM KPUBOM, OJTM3KOM K JIOTUCTUYECKOW HAa UHTEpBAJIe 2T.

BBeneHue nocTosiHHOW BpEeMEHU, KaK BPEMEHHOTO MacIIITa-
0a siBJIeHus1, ObLIO COBEpIIIEHHO HeoOXoauMo. 111 onTumMaibHOI
MoJiesTi OBbLITH MTOJTyYeHbl 3HaueHus T ¥ K, Masio oTmyarommecs



or 39,75 1 655361,1 ~ 68700:

C
t=42% 1. ¢ =186+ 1).10° ; K= [ = 67000
T

Puc. 3. Ilocmosinnvie Kanuypi.

JL7151 TOrO, 4TOOB! YIIPABIATH POCTOM YUCIEHHOCTH HACEIEHU S
3emin CeTb yesioBeKa MPUMEHSET LeJIbI apceHall CPEeIICTB, KO-
TOPBIH e111e MPeJCTOUT U3yuuTb. OOHUM U3 TAKUX CPEACTB MO-
I'yT OBITb BUPYCHI.

B 2016 rogy daBua DHapa u ero koywvieru u3z CTaHOpACKO-
ro yausepcurera (CIIA), uzydas crpykrypy 1300 «uenoseye-
CKUX» OEJIKOB, BBISICHUJIM, YTO BUPYCHI YITPABIISUTN HaIllel 9BO-
JIOLIMEe ¢ MOMEHTAa OTAeJIeHUsI IPeJKOB JI0AeH OT APYrux
YeJIOBEKOOOPA3HbIX 0e3bsAH. DTU OS/IKU U CBA3aHHBIE C HH-
MU T€HBI, KAK TIOKA3aJI1 yUeHble, He ObUTH 0053aTeIbHON YaCThIO
MMMYHHOU CUCTEMBI: OOJIbIIIast YacTh U3 HUX OTBEYaa 3a padboTy
COBEPILUEHHO APYIUX (PyHKLIMM KJIETOK U TeJa.

«...To, 4Yro Hama BeuyHas BOWHA C BUpPycaMHU
copMupoBaa (pakTHUECKU BCE YaCTU HAIIIero OpraHu3ma
— He TOJIbKO TOPCTKY OEJTKOB, OOPIOMIUXCS ¢ MH(PEKIUSIMH,
a aOCoMOTHO BCE — SBISAETCS  ONIETOMHUTENIHBIM
OTKpoBeHHeM aj1si Hac. JKu3Hb OOpercst M COCyIeCcTBYeT
C BHUpPycaMd YyXe MWUIMapAsl JeT, M Hama pabora
MOKa3bIBaeT, YTO 3TO COCYIIECTBOBAHKME 3aTPOHYJIO BCE



YacTU KJIETKW», — 3aKiodaer [murpuii [letpos, Koiuiera
Duapma'l.

Ho kak BUpyCBI MOIVIN YIIPaBJIATh POCTOM HACEIEHUS 3eMJIIN?
Bo3paencTBylo Ha TeHOM, OHM MOTJIM U3MEHSATH MPOJOJIKUTENb-
HOCTb 4€JIOBEYECKOM KM3HU, OHU K€ Bcerna OblId OTBETCTBEH-
HBI 32 [IPOLIECC 3a4aThs B AKEHCKOM OpraHU3Me, NO/IaBJIsAsl Peak-
LIMI0 UMMYHHOU CUCTEMBI Ha OTTOPKEHHUE Yy KEPOIHOIO N'€HETH-
yeckoro marepuasna. Kpome Toro, BUpycHble MH(EKIIAN TPUBO-
JWJIA BO BCE BpeMeHa K ruOeii MUJUTMOHOB Jiofiel. Tak, yyma B
Asun u EBponie B XIV Beke yHecna xu3au 6onee 60 MUUTHOHOB
YeJIOBEK. A YMCIEHHOCTh YMEPIIMX OT McnaHku B 1918-1920
rogax nporwioro Beka (100 MiH yenoBek) mpeBOCXOAUT NOTEPU
B [IEPBOU MUPOBOI BOUHE.

Kpome BUPYCHBIX SMUAEMUIA, BHIBOIUBIINX H30BITOUHbBIE HO-
cutemn u3 CeTu, TAKUM CPEJICTBOM BO BCE BpeMeHa ObLITH BOWHBI.
BoliHbl pa3BsA3bIBAIMCH 10 MHOKECTBY pa3HOOOPA3HbIX MTPUYMH,
HO TepBONPUUNHON Beerja Obuta CeTh yesoBeKa, Kak yrpasJis-
oias cucreMa. Bo3zaeicTBys Ha nonco3Hanue couuyma, Cerb
TaK>Ke MOIJIa YIIPABJISATh PETTPOLYKTHBHBIMH CIOCOOHOCTSIMU Ye-
JIOBEKA, OMNpEeAessAs YUCIO JETeW B CPEIHECTaTUCTUYECKOM Ce-
MbE, U YBEJIMUMBATh CPEJHIOI MPOJOJIKUTEIBHOCTD YEJIOBEYE-
CKOH KM3HH uepe3 Ku3HecOeperalye TeXHOIOTUH.

Tak, JIEKapCTBEHHBIN WJIM HAPKOTUYECKUH MpenapaT BO3Ieu-
CTBYET Ha KAKOM-TO OpraH WA Ha OPraHu3M B LIEJIOM, a HE Ha
OT/eJIbHYIO KJIeTKY. 1o cyTH, 3T0 ObLIO yIIpaBieHue C1yJailHbIM

1 hitps://ria.ru/20160713/1465314625. html



https://ria.ru/20160713/1465314625.html

MIPOIIECCOM C MOZETMPOBAaHUEM 3HAUYMMBIX B OyIyIlleM H3MeHe-
HUM Ha OTJAEJbHBIX MOAMHOXeCTBaxX. MTak, Tperuid 3akoH Cetu:

® Cemb ynpagasiem coyuymom, 8030elicmeysi Ha ue.noseue-
CKUIL 2eHOM U 00UW,eCTEEHHOE NO0CO3HAMENbHOE.

Kpome Toro, uncieHHOCTh HaceaeHus: 3eMiM Kak (PyHKLIUs
BPEMEHU BHYTPU LIMKJIAa MOXKET UMETh ITPOU3BOJIBHBIN BUJ ITPU
BBINIOJIHEHUY CJIELYIOUIMX YCIIOBHNA:

® Henpepvienocms 3moii (pynKuuu.

e [1ranoewtii npupocm Kaammepos (¢ Hapacmaruwum npu-
opumemom) 3a Yuka, Ha momenm docmudcenust Cemuto 2ap-
MOHUYECKOTL U CO8EPUIEHHOLL CIaduu c80e20 pocma.

JI71s1 mocTpoeHus1 Mojies I He0OOXOOMMO UMETh Ha4yasio OTcye-
Ta. B 1978 rogy 4ucieHHOCTb HacesieHUsl 3eMJI JOCTUITIA KPYT-

JIOTO 3HAYEHUS: K42 =232=4.3.10° uenoek. Ho Cetn YyeJIoBeKa,
C Y4ETOM TOro, 4TO TOJIBKO 91 % OT 3T0rO0 umcia ABISIINCH ee
HOCHUTEJISIMU, He JOPOCia TOra 0 COBEPILIEHHOM, a CTajia TaKo-
Boit Jmwb B 1982 roxy: N(1982) = 4,72 mupx; k-K4> = 1,1.2°
= 4,72 mup.

[Tostomy BeIOEpEeM 3a Takoe Hayano 1982 rog — TOT MOMEHT
BpemeHH, korjaa CeTh craia coBepiiieHHOW. Touka CUHTYISIpHO-
CTU THUIIEPOOJIbI MUPOBOTO AeMOTrpaprueckoro pocra OTCTOMT,



COIVIACHO HAIIIe! MOJIENU, OT TOrO MOMeHTa BpeMeHH, Korna CeTb
CTAaHOBUTCS COBEPILIEHHOM Ha Bpems 1ukJia Ceru: tg = 1982 + 40
= 2022 roa. DT0 3HaUYEHUE COOTBETCTBYET B Ipejiesiax Morpeli-
HOCTHU pe3yabraram padbotel DEpcrepa u ero KoJuer.

Heo6xoquMo OTMeTHTh, 4TO 0003HAYEeHHbBIE 3IeCh JIaThl J0-
CTaTOYHO YCJIOBHBI, TaK KakK JIIOOBIE PacyeThl, CBA3AHHBIC C YMC-
JIEHHOCTBIO YeJIOBEYECTBA, UMEIOT OIpe/IeIeHHYIO ITOT PEIITHOCTb.
[To MHEHMIO CHENUATUCTOB, ee 3HAYeHUE MOXET JOXOOUThH 10
nByXx JieT. C y4eTom 3Toro 0O0CTOSATENLCTBA CeyeT CMOTPETh U
Ha J1aTy 3aBepiieHus nepexona: t; = 2022 + 40 = 2062 rog.

Ntak, MOCKONBKY Hallla MOAEJIb JAET i MOCTOSIHHOU PEp-
crepa M TOYKM CUHTynspHocty 3HaueHuss C = 188 muipn, tg =
2022 roa, Majio OTIMYAIOLIMECS OT 3HAYEHUH, TOIy4YeHHbIX PEp-
crepom u ero koyuteramu (C = 179 £ 14 mopg, tg = 2027 £ 5,
p = 0,99 = 0,009), MO)XHO TOBOPUTb O XOPOIIEM COBMAJIEHUU
TEOPETUIECKOHN THIepOOsIbl ¢ SMIMPHUUECKON. (DMITMPUIECKUE
koHCTaHTHl C M t( OyIyT ele MeHbIe OTINYaThCsl OT TEOPETH-
YecKHx y runepoonsl ¢ p = 1, Haubonee O1M3KOM K rurepooe
dépcerepa: C = 188 mutpa, to = 2025 £ 3, cm. miaBy «KoHCTaHTBI
Kanuipr».)

Bpewms crapra Cetu uenoseka T3 = Tu/2" = 13810/8192 ~
1,69 muiH JieT Ha3aa. DTOT pe3y/ibTaT COBNAAAET C JaHHBIMU Ma-
JeogeMorpadguu, COrJlacCHO KOTOPbIM 2 MJIH JIET Ha3aj MpPOXKHU-
Bajio npumepHo 100 thicau npexacrasurenert pona Homo. Ecim
cuutarb, yTo CeThb CTapTOBAIA C IBYX KJIATTEPOB, TO J/Is1 MOMEH-



Ta BPeMEHH, C KOTOPOro Havajach SBOJIOLMS TpeACTaBUTEIeH
pona Homo, npuBeiiias K NOsSBJIECHUIO COBPEMEHHOTO UeJIOBEKa
(-Thomo = -1,69 MH 5eT), TEOpETUUECKasA YUCIEHHOCTh PaBHA:
2-k-K = 144 Thicsaun.

dopmabHO MOKHO AOMYCTUTb, 4TO CeTb 65536, TOCTUTHYB
COBEpIIIEHHOM CTaJIMU CBOETO POCTa, CO3/1ajia B IMPOILIECCE Orepa-
IIUYU PETUIMKAIIUY HEe OJHY, a JIBE WJIM OOJIbIIIEe YMCIIO CBOMX KO-
nuil. OiHAaKO Takoe JIOMyIleHNe He COOTBETCTBYET JaHHBIM IMa-
neogemorpaduu. Tak, ecm npeanoaokuTh, 4To CeTb YesloBeKa
CTapTOBaJIa HE C JBYX, a C TPeX KJIATTEPOB, BpeMs ee pocTta Oyaer
MIPUMEPHO PaBHO:

20 L 05536
1“3212 ceil| ——— |=1,1 mm. ner
ME
M=3

Puc. 4. Iloocuem epemenu 36oa0uuu uenoeeka npu cmapme
Cemu ¢ mpex kaammepos.

9710 NpUOIMKEHHOE 3HAYEHUE COIVIACYeTCsl C JaHHBIMU Ia-
JeoieMorpadum, COrjlaCHO KOTOPbIM OJMH MUWJLJIMOH JIET Ha3a/l
npoxuBasio nopsaka 180 Teicsu yenoBek. Mopaenb TpeOyet 216
ThICST4. OJHAKO 3TOT pe3yJIbTAT HE COOTBETCTBYET IEPUOAN3ALIIN
9BOJIIOLIMOHHOTO MPOLIECCA COIVIACHO MPOrPECCUM SBOMIOLNH, U,
KpOMe TOro, €CTh JIOTIOJTHUTEIIbHBIE COOOPAKEHUS], CBS3AHHbBIE C



BpemeHeM 1ukia Cetu 256, KOTOpble HE MO3BOJISIIOT MPUHSATH
TaKOW CLIEHAPUU.

Certp 256 B cBO€M BOMIOLIMY MPOXOAUT 173 1UKJIA 32 Bpems
3,4 mutH siet. [locrosiHHas 1UKJIa paBHa mpuMepHO 20 ThIC. JIET,
cleIoBaTeNbHO, Tae-To 3a 40 ThIC. JieT 70 MoMeHTa crapta Cetu
YyeJiIoBeKa YMCIeHHOCTh MePBbIX MpejcTaButTeneit poga Homo co-
craBiisuia 65536-1.1 = 72090, 4TO U HE COOTBETCTBYET JaHHBIM
naneogemorpacpuu. Eciam xe nomyctuts, uro poct Cetu crapro-
BaJI C YEThIPEX KJIATTepPOB, TO MPOU3OIILIO 3TO coObiThe 0,8 MITH
JIeT Ha3aJ, YTO He Jie3eT HU B Kakue BopoTta. MTak, BHIOMpaem
TIEPBBII CLIEHAPHI M PACCMOTPUM HaYaJIbHbIE 3Tarbl pocta CeTu.

Onpenenum BpeMs SBOMIOIMU YeJIOBEKa Kak MHTEpBasl Bpe-
MEHHM, pa3Jesonii MOMEHT cTtapTa pocta CeTu yesnoBeka (¢
JBYX KJartepoB) u crapta CeTu BUa, CAEIYIOIIEro 3a 4eaoBe-
KOM (Takke C IBYX KJaTTepoB): Thomo = 1,69 muH niet. 3aech
K€ CJIelyeT OTMETUTD, YTO XOTSI BpeMsl PEIUIMKALIMU U BXOAUT B
Tevol, OMHAKO MPEJICTABISETCS Pa3yMHBIM CUUTATh, YTO BOJIIO-
1M JTI0OO aBaHTapIHOW CUCTEMBI 3aKaHUMBAETCSI BMECTE C TI0-
cieHAM 1UKJIOM pocta ee Ceru. (Cwm. maBy: «['apMoHMueckue
ceTu 1 Hoocdepa».)



IlepBbiil 3Tan pocra CeTHn 4yeioBeKa

Poct CeTn uesioBeka ot 2-x 10 256-Tu KIaTTepoB

Ilepsbiii 3Tan pocra Cetn 65536 ot 2-x 10 256-TH K1aTTepoB
MOXeT ObITh MPeJCTaBJIeH KaK MOC/IeI0BaTeIbHOCTh 3BEHBEB, B
MOMEHT 3aBEpILEHUS KaKA0r0 U3 KOTOPBIX pa3Mep CETH YBEU-
ynBasics Ha enuHuny. [lepBasi craausi 3Toro mporecca rnpu po-
cre CeTr OT JIBYX JI0 TPeX KJIATTEpPOB OblTa CAMOM MPOIOIIKH-
teapHOol. OHa cocrostia u3 65536/4 = 16384 HuKII0B U 3aHsIa
16384-39,75 ~ 650 ThicA4 JeT (KONMPOBAIOCh 4 HOCUTENS 32
LIUKJI).

CkopocTh pocTa MOMYJISAIUK OblJIa TIOCTOSSHHOM M COCTaBJIs-
na: 4/39,75 = 0,1 yenoseka B rof. [IocTossHCTBO CKOPOCTH pOCTa
CBSI3aHO C MEPBbIM 3aKOHOM CeTH: MPUPOCT 3a LUK, T. €. 3a 40
JIeT IOJKeH ObUT COCTABIIATH (110 KpaiiHel Mepe B cpeHeM) 4 ue-
JIOBEKA Y Tak Ha npotsikeHuu 16384 nukiios. Bropas cranus po-
cra CeTu OT Tpex J0 YeThIpex KIaTTepoB 3aHsiia 65536/9 = 7282
IIMKJIa U, COOTBETCTBEHHO, 7282-39,75 ~ 290 ThiC. NeT. CpeaHsis
CKOPOCTb pocTa momyJsiiuu Obita paBaa: 9/39,75 = 0,23 yerno-
BEKa B roxg 2.

12 Bee phruncrenns MIPOBE/IEHBI ¢ U30BITOYHON TOUHOCTHIO. Kazanock Obl, Bpems Ha-
YaJjia 9BOJIONMH YeJIOBeKa ¢ TOUHOCTHIO JI0 rofia — 310 adcypn. Ho cmbicn npeniarae-
MOH 31eCh THIIOTE3bI B TOM, UTO BCE CTaJUH M STAITbI SBOJIIONNH YejIoBeKa (M He TOJIbKO



JITuTeNbHOCTD MEPBOIO UCTOPUYECKOTO Meproia Kak BpeMe-
HU pocTta CeTr OT rapMOHUYECKOU € pa3MepoM 2 1O TapMOHHU-
yeckou ¢ pazmepoM 4 paBHO: 650 + 290 = 940 Teic. siet. Tou-
HO TaK e CyMMUpys Jajiee BpemeHa pocta CeTu OT rapMOHUYe-
CKOrO pa3mepa 0 TapMOHMYECKOTO MOXHO HalTH BCE UCTOPU-
YECKHUE MEePUOAbI OT HaYaJla BOJIOLXH 10 BTOPOU MOJIOBUHBL XX
Beka. M, eciiv mocuMTaTh OTHOLIEHUS JUIUTENBHOCTA KaKAOTO
NpebIAYILIEro NEPUOJA K MOCIEIYIOIIEMY, TO OTYYUM CIEAYI0-
HIYI0 YUCJIOBYIO MOCI/IEI0BATEIbHOCTb:

24,22,2.1,2.0,19,1,7, 2.6, 2.0, 2.0, 2.0, 2.0, 2.0, 2.0, 2.0

HauGonpinas creneHp cxaTusi NEpUOAOB TAPMOHUYECKOTO
JOCTUKEHUS] MPOUCXOAUT HAa HAYaJIbHOM 3Tarle aHTPOMNOreHe3a
(2.4) n BO BpeMs HeosuTa (2.6). DTOT YUCIOBOM PALL U NIEPUOIBI
9BOJIIOLMH, C HUIM CBSI3aHHBIE, MOKHO Pa3/Ie/IuTh Ha JIBE 4acTu:

24,2.2,2.1,2.0,1.9, 1,7, 2.6 — 10 HEOIUTA U HEOJIUT.
2.0, 2.0, 2.0, 2.0, 2.0, 2.0, 2.0 — nocye HeoIUTA.

[TockosbKy Mociie HeoNuTa CKaThe HUKJIOB FAPMOHUYECKOTO
JOCTUKEHHUS TTPOUCXOIUT B TOM ke mponopiuu (2 : 1), 4yto u
POCT pa3mepa CeTU — 3TOT POCT UJET IO MPOCTOoit runepoOosie. Ye-

YeJIOBEKa) OIPEAISIOTCS pOCTOM MepapXuyecKoi cetu. Mbl curtaeM, 4YTo BpeMsi Ha-
Yaja KaXkJIOro IUKJIA JOJKHO BRIPAXKAThCS C «aOCOMOTHOW» TOYHOCTBIO depes (yH-
JJAMEHTAJIbHblE (PU3UYECKUE TIOCTOSIHHBIE.



IO HE CKaXelllb O POCTe J0 HeoJInTa: 3/1eCh KOI(PUIIMEHT CKa-
THUS HE SBJISIETCS IOCTOSIHHBIM, a yMeHblIaercs ot 2.4 no 1.7 u
KpHUBasl pocTa B TIEPBOM CBOEW YacTU HE SIBJISACTCS TUMEepOOsIH-
YECKOM.

['unepOoII0i e MOKHO CUMTATh JIMIH B IIEPBOM MPUOIIHIKE-
HuK. Ho yXe U Takoro npejcraBjieHUsl JJOCTAaTOYHO, YTOOBI T0-
HSATH, YTO €JIMHOW TUTIEPOOIIBI, B COOTBETCTBUH C KOTOPO MPO-
UCXOJWJI POCT HaceJeHUs 3eMJIM Ha BCEX 3Tanax SBOMIONUU U
UCTOPUM — HE CYIIECTBYeT. Pa3phiB B TMHAMUKE U3MEHEHUS KO-
a¢ppunmenta cxarud (1.7 —> 2.6) roBOpUT O TOM, B IOXY HEO-
JIUTA MPOUCXOJUT CKAUYOK CKOPOCTU POCTa U HAUMHAETCS JIEMO-
rpauyecKuid B3phIB.

Yro Kacaercs paHHEro (HMKHETO) MaJIeONINTa, TO MOCKOJIbKY
HUKAKUMH 00Jiee-MeHee HaIeKHBIMU JaHHBIMU 110 YHUCIIEHHOCTHU
HAIIMX JaJIEKUX MPEJKOB Mbl HE pacrojiaraeM, TO U CpaBHUBATh
TEOPETUYECKHUE JaHHbIE 3]IECh HE C YeM. /{711 BepXHero najieonu-
Ta (40—12 ThIC. JIeT Ha3a/1), KOr/ia YeJJOBEK PacCeniIcs 1o Bee
3emuie, CYIIECTBYIOT IaHHBIE U OLIEHKU Pa3HOU CTENeH! HallexK-
HOCTH, Ha OCHOBe KOTOpbIX Mak-3Beu u [IxxoyHcom [38] Oblia
npeIoKeHa TUIepOoIMYecKast 3aBUCMOCTD (4):

189.6

N(t) = 3027 ¢ MIPA (4)

Puc. 1. I'unepoonra Maxk-3eedu u /{xcoynca.



CpaBHUM TeopuIo ¢ ITOU runepOosoi. [Iyig 3Toro caBuHEM
Hayaja0 OTcYeTa BPEeMEeHU OT Hauyaja HOBOW 3pbl K HEONUTY, a
YHCIEHHOCTh OyJieM M3MepsTh B KJjarTepax. 3a TOUKy OTcuera
Ha ocH BpeMeHu Bo3bMeM 8154 roj 0 H. 3. (255-39,75 = 10136,
10136 — 1982 = 8154, 10136 + 39,75 = 10180).

W nnst ynoOCcTBa pacyeToB UIEM 3aBUCUMOCTH OT (-t), T. €.
orcuuThiBaeM Bpems oT 8154 roma 1o H. 3. B npomuioe. Toraa
t = 0 — Hayasio HeoyuTa, a t = -10180 — TOUKa CHHTrYIApHOCTH
runepOoIsl femorpaduueckoro pocra. C yueTrom 30MOU-KO3(-
(pummenTa k = 1.1 Haxogum uncno knarrepos Cetn Kak (pyHK-
10 BPEMEHHU:

189.6
1.1

(10180 + 1)-65536

KL(t) =

Puc. 2. 3asucumocmv uucna knaammepos Cemu uenogeka 6
MApo om (—t) no popmyne Mak-eedu u /xrcoynca. Bpems om-
CULUMBIBAEMCSL 8 200AX O HAYAAA HEOAUMA 8 NPOULILOE.

ANropuTM [a€eT:



KLteor(C) = U2(42142 — C) ; KLteor(0) = 256

Puc. 3. 3asucumocmo uucaa Kaammepoe Cemu uenosexa om
BPEMEHU 8 UUKNAX CO2AACHO meopuu.

[TocTpoum B OMHUX KOOPAMHATHBIX OCSX I'paUKU TeopeTH-
YEeCKOW M SMIUPUYECKON 3aBUCUMOCTH uMcia KiartepoB Cetu
OT BpeMeHU. BpeMst oTcuuThiBaeM B MPOIIUIOE B IIUKJIAX U B JIO-
rapudmmuyeckom macrirade: ot 8 ThIC. Tofa 110 H. 3. 10 1,7 MuH
Jet 110 H. 3. Ilo ocu opauHar, 11 JIy4lliero cpaBHeHusl, Jora-
pudmryeckuil MaciTad NpUMEHsTh He OyeM.



eln) = |eel(x) = 1 if x< ceil(x)

cel(x) = (%) if ceil(x) = ce(x)
ceil(x) otherwise 1 othervics
U2(C) = |K « 83536 KLfake(C) =
M1 075
e Elteor(C) = U2[42142 - C)
while i C I
Mo M4l PE e teor. — homn(i)
'1-;- - horm(1) N
K1 fakt(C) (Lteor(C
258.4] | 256
) 237.4 235
v 256.4 255
B 255.4 254
254.4 254
300 253.4 233
=" 252.4 253

/ : 251.5 252

Klfake(iy 200

“““ / 250.5 252
Elteor(i) e

— o g 240.6 251

a £ 248.6 251
ﬂ_sl ~ 247.7 250

) 246.8 250

245.9 249

- 0 — A 245 249

N ) 244.1 248

Puc. 4. Cpaererue aneopumma meopemuueckoli 3a8UCUMOCHU
u eunepoonvl Max-6eou u /[owcoyHca onsi 8pemen om Haudana
36010UUU 00 HEOAUMA.

AJ'IFOPI/ITM AACT [EJIOC YUCIIO KJIATTEPOB, T. €. €ro Morpeu-



HOCTh cocTaBiigeT 65536 Hocutenen. Hanbosnpliiee OTKI0HEHNE
Teopun OT rurepoossl (4) paBHo 11 %. Teopetrueckast KpuBasi
MOYTH HE OTIMYaeTcs oT rurepOoibl Mak-dBeau u JIxoyHca,
CJIEI0BATENIbHO, TEOPUS TIOJTHOCTHIO COOTBETCTBYET UMEIOIIUMCST
nemorpauyeckrM JaHHBIM 11 BpemeH 10 8154 roga o H. 3.
ToYHOCTb BCEX AT 3aBUCHUT OT TOYHOCTH OIpEIe/ieHUsI Hayaa
nepexona: 1982 rog (cnabo) ¥ OT TOYHOCTH, C KOTOPOH U3BECTHA
MOCTOsIHHASA IMKJIA T = 39.75 5ieT (CUJIBbHO).



Bropon stan pocra CeTn 4yejioBeka

ITocaennue 255 mukJioB pocra CeTn 4egoBeKa

1.7 mutH net u 42142 nukia nonagoowiock Cetr, 9YTOOHI CO-
Opath 256 kaartepoB. 42143-uit MK ObUT MIEPBBHIM LIUKJIOM, B
Tmporiecce KOTOporo ¢ HyJIst ObLT cOOpaH JouepHui Kiaartep. Ha-
9aJio 3TOr0 MUKJIA — BOCEMb THICSY JIET JI0 Hallel 3pbl — ObLIO
HAYaJIOM 3TOXY HEOJIMTA: BpEMEHH Tepexojia OT OXOThI U COOM-
parenbCcTBa K OceyioMy 00pasy sKU3HH, MOSIBJICHHUIO CEeTbCKOrO
XO3AMCTBA, IOMAIIHUX KUBOTHBIX, KYIbTYPHBIX PACTEHUI.

HMeHHO B 3TOT MOMEHT BpeMeHH CeTb 4eloBeKa JI0CTUraeT
rapMOHUYECKOU CTaNK CBOETO POCTa, HO BOMPOC O TOM, KaK 3TO
MOBJIMSUIO HA COLIMYM, MBI paccMOTpuM nosxe. [loyemy necstb
THICSIY JIET TOMY Ha3ajl Hayajach HOBasl 3pa B UCTOPHUU YEJIOBE-
yecrBa’?

Ha camom nienie Cetu 310 OBLJIO U3BECTHO €I11e BO BpeMsI CTap-
Ta, ¥ 10 Mepe NpUOIMKEHUsI K STOMY MOMEHTY OHa BbIOpasa u3
BCEX BO3MOXHBIX CIIEHapHeB TOT, KOTOPBIN 0OecreurBal Heoo-
XOIVIMYIO IMHAMUKY €€ POCTa.

371ech HY)KHO SICHO IOHUMATh, YTO He KYJIbTYPHBIE U TEXHOJIO-
r'MYecKre JOCTUKEHUs HeOIUTa ObUIU NepeonpuuUHOL YCKOPEH-
HOT'O POCTa YMCJIEHHOCTY HACEJIeHUsI MHPa, a TUIAHOBBIE TIOTPed-
HocTtu CeTH 10 IPUPOCTY YHUCTIA ee KIIaTTEPOB.



30ecv u 6 oaavueliwem Cemwvro (8 cmvicae umenu coo-
CMBEHH020) 0YOem HA3bIBAMb UHAUANLHO CYULECMBYHUWYIO
U npozpeccupyrouyro MEHMAa1bHOCMb NPUPOObL, BbIPANHCAIO-
WYrocs 8 NAAHOBOM, IKEUPUHANLHOM pocme OUHUANLHOU
uepapxuueckoii cemu cOOmMeemcmayruLezo paHza Ha MHoXice-
cmee Hocumeneli mekyuell a8aH2apoHoll CUCMeMbl 380.110-
uuu.

B kauectBe HOCHTENEM MEPAPXUYECKUX CETEH Pa3IMYHBIX
PAHTrOB BBICTYMAJIM MPEICTABUTENM aBAHTAPIHBIX CUCTEM sIIEp-
HOW, XUMHUYECKOHN, OMOJIOTMYECKON U COLIMAJILHON SBOJIIOLIANA —
ot GapuoHa J10 denoBeka. Poct Ceru denoBeka or 256-TH 10
65536-TH KJIaTTepOB OMKUCHIBACTCS] TEOPETUIECKON TUIIEPOOIION:

633306

i =1..255; U3() = ce| ——
236 —1

Puc. 1. Teopemuueckas zasucumocmo uucna krammepog Ce-
mu om HoMepa UUKAa om Heoauma 0o nepexooa; ce(X) — oau-
Jncatiutee yenoe, meroutee uau pasroe X (ce(2.3) = 2).

Harinem 3aBucumMocts yrciaeHHocty Hocurener Cetu ot 8154
rofa Jio H. 3. 10 1982 rona H. 3. lHTepnionupyeM KyOU4ecKuMu
CrulaiiHaMu (PYHKIIMIO YMCIIEHHOCTH HaCeIeHUsI MUPA, 3aJaHHYI0



Ha ceTke ¢ maroM 39.75 roga:

K

M, =K-ce| ——
236 —1

Puc. 2. 3aBucumocTh yncieHHocty Hocutelieir Cetu ot 8154
roga o H. 3. 1o 1982 roxna.

Kazasioch Obl, 4TO BpeMsi pocTa CETH ¢ TOYHOCTBIO A0 Tofia —
910 abcypa. Ho cmblci npeyiaraemMoil 31ech runoTesbl B TOM, 4TO
BCE CTaJIMU U 3Tallbl SBOJIOLMU YEJIOBEKA (M HE TOJIBKO YeJIOBE-
Ka) ONpPEeAessoTCS POCTOM UepapXHyuecKoi ceTi. Mbl cunutaeM,
YTO BpeMsi Hauasla KakIoro IUKJIA JOJDKHO BRIPAXKAThCS C «ad-
COJIOTHOM» TOYHOCTBIO.

Sarmiiem 310 B cucteme MathCAD:



e(x) = |eeil(x) — 1 if x < ceil(x) 2

K LK) LX) . P,

o - . daF.o- 1y

ey . T o— FEY e
ceil(x)  otherwize f= oo Nman(t) = —

2022 -t
- . K oo emes -
=0.237 M. =Kce x. 0= 1982 — 30.73.(235 — i) s = cspline(x M

156 — | B -

teor(t) = mterp(s.x. M.t} Nlteor(t) = L2Nteor(t) N2teor(t) = 1.1Nteor(t)

Jteor(—3134) = 1678 = 1 = 256-55536 Niteor(1282) = 4205 « 107 = 63336

[

Puc. 3. Cpasnerue zunepoonvt Max-3eedu u /{owcoyrca ¢ meo-
pemuueckoii eunepoonoti npu k = 1.0, k = 1.1, k = 1.2 (k — s0m-
Ou-kosgppuuuenm) Ha epemerax om Hauara Heoauma 0o 1982
200a.

I[Mpu k =1.1 Teopernueckasi runepOoIa CIIMBAETCs C THIepOo-
Jou Mak-2Benu u [IxoyHca. CpaBHUM Tenepb TEOPETUYECKYIO
ruriepoony (k = 1.1) ¢ runepdonamu Pépcrepa nu XopHepa 3a
NoCJIeAHUE ABa CTOJIETHS:
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4.10° F

Miteon 1)

mes{t}3 109 -

Mhom t)

mnan 0

9 | |
1540 130 1900 1920 1940 1960

1250 t 1972

Puc. 4. 3asucumocmo uucnenrocmu 3emau 3a nocaeonue 08a
cmonemusi ons eunepoon @epcmepa, Xoprepa u meopemuueckori
2unepoonbl.

Teopernueckas runepOosia MPaKTUIECKU CIIMBAETCS C THIep-
6ooit XopHepa. Tor TakoB: TipeyiokeHHast MOJIENIb Ha MHTEP-
Bajie oT -8154 no 1982 roga coracyercs ¢ geMorpapuyecKumMu
JAHHBIMU TaK K€ XOPOIIIO, KaK U BCE IMITUPUUECKUE TUTepOo-
JIbl pocTa HacesieHus1 3eMuid. [ JTaBHBIM 5k BHIBOJ, COCTOUT B TOM,
YTO NPEAJIOKEHHAsI MOJIEJIb ONKUCHIBAET POCT HacCeJIeHUsI 3eMJIU B
TOYHOM COOTBETCTBUH C JIEMOTpa(pueCKMMH JAHHBIMU HA BCEM
MPOTSIKEHUU UCTOPUU PA3BUTHS Y€JIOBEUECTBA.

Ilpu smom cama 2unepéoruueckas 3a8ucumocmsv, KOH-
cmanmut Kanuywt K u t, a maxoce nocmosunas ®épcmepa C



8blB00IMCSL U3 UOCANbHOU MAMEMAMUUECKOI CXeMbl U KOC-
Mmonozuueckux oauuvlx (Tu = 13.81 mapo rem) 6e3 ecskoil
cea3u ¢ pavomamu Pépcmepa u Kanuyur.

Tenepb 0 TOYHOCTH TeopeTUyecKou 3aBucuMocTu. [Ipexe
BCEr0, BJKHO eIlle pa3 OTMETUTh TO, YTO TEOPETUYECKasl TUTIEP-
6osa — 310 MmoueuHas pyHkyust 1 00JACTHIO €€ ONpeeIeHUs U
MHOKECTBOM 3HAYEHUU SBJISIOTCA 256 (pUKCHpPOBaHHBIX 3HAuUe-
HUM.

CornacHo nepBoMy 3akOHY CeTH TOUHBIE 3HAYEHU I YHCIIa HO-
CHTEJICH MOTYT OBITh TIOJTyYEeHBI TOJIBKO B TOUKAX CETKH, 00pa30-
BaHHOU 0OpaTHBIM OTCUETOM BpeMeHH oT 1982 roza B mporiuioe
c maroMm T = 39.75 roga. (Peub 34€Ch UJET O IPUOPUTETE POCTa
MO IMKJIaM, KOTOPbII MOXET U HAPYILIAThCsl JIs1 MPeA0TBpallie-
HUS c00s1 MO TADMOHMYECKUM U TeM OoJjiee COBEPILIEHHbIM CTa-
ausim pocta Cetu, 001aAaI0IM OOJIBIIMM TPUOPUTETOM. )

BHyTpH ke UMKJIOB 3HAUEHUsI TEOPETUUECKON (DYHKIIMU MO-
ryT OBITh JIMIh WHTEPHOIUPOBAHbL [IpudyeM pe3ynbTaThl TON
UHTEPHOJISIUY KaK TEOpPETUUECKHUe JaHHbIE MOTYT ObITh HETOY-
HBI ¥ JJasKe OIIMOOYHBL. DTa MaTeMaTHKa XOPOIIIO COOTBETCTBYET
3aKOHY pOCTa, KOTOPBIH He 0OSI3bIBAECT HACEIEHHE MUPA PACTU B
TOYHOCTH T10 3aKOHY THIEepOOJIbl, a JIMIIbh PACCTABIISET CUCTEMY
MIPUOPUTETOBR: 3HAUEHUI YMCIIEHHOCTH HOCUTEJIel B Hauajle U B
KOHIIE KaKI0ro LIMKJIA, a TAKKe B MpeI3aJaHHble MOMEHTHI rap-
MOHUYECKOTO IOCTUKEHUSI.

Kpome Toro, HeoOXOAMMO MTOMHUTB, YTO 30MOU-KO3(hHIIH-



€HT K, yUUTHIBAIOIINI HApOJOHACE/ICHNE, HECTIOCOOHOE BBICTY-
naTth B KauectBe Hocutenerd CeTu, KOTOpbI Mbl BBEJIM KaK Be-
JMYMHY HEW3MEHHYIO U paBHYyIO 1.1, Ha camMoM jene MeHsuicA
(BUAMMO YMEHBIIIAJICS1) Ha POTSKEHUU BCEN UCTOPUM Pa3BUTHU ST
yesnioBevecTBa. [loaTomMy He ciiemyer 3a0bIBaTh PO BCE ITH OT0-
BOPKH ITPH OIIEHKE TIOTPEITHOCTH, C KOTOPOW MOXKET OBITh OITpe-
JieJieHa 4MCIIeHHOCTb HacesleHus: 3emuid, ckaxem, B 1370 roay.

IMocaexnnii nuka pocra Cetn

OH 0ocoOeHHbIH, Belb 32 BpEMsl €ro MpOXOXKJICHUs MPUPOCT
HOCHTEJNIEH ObUT TAaKKM Ke, Kak 3a Bce npenpiayiye 42396 nuk-
J0B. D10 ObUT MOcHeqHuid nepexon CeTr YenoBeKa OT CaMou
OO0JIBILION FAPMOHMYECKOI CeTH K CeTu coBeplueHHor. Havasncs
oH B 1942 rogy u 3akoHumics B 1982-m.

Campbliii OypHBIN ¥ HETTOBTOPUMBIIA 3Tall Pa3BUTHS MPOLLIA U
Mup-cucrema. ATOMHas SHeprusi, reHeThKa, KOCMOC, TeJIeBUe-
HUE, KOMIBIOTEPHI. .. V1 9TO HECMOTPsI Ha BTOPYI0 MUPOBYIO BOM-
HY U PUCK pa3BA3bIBaHUS TPETHEN.

[lepBass monoBMHA IMKJIAa — 3aMeJyieHHe pOCTa, Meperuo,
CIaj1; BTOpasi MOJIOBMHA — OBICTPBIN B3JIET C MOCIIEAYIOIIEH cTar-
HallMeil CKOpocTu pocTa. JJuHaMuKy pocta YMCIEHHOCTU BHYT-
pU 3TOTO IUKJIA MPeJIokKEeHHAs] TUIOTe3a He OOBbsCHSET (M He
JIOJKHA).

Buanmo, popcax Cetu CBA3aH ¢ ee CTPEMJIEHUEM KaK MOX-
HO OoJiee IUIaBHO BIUcaThes B geMorpaduueckuil nepexon. Ho



TIEPBBIA 3aKOH OCTaeTCsl B CHJIe: 00 9TOM roBOPAT JeMorpadu-
yecKkue JaHHble. [leficTBUTeIbHO, YUCIIEHHOCTh HocuTenen Cetu
(k = 1.1) B 1942 rony cocraBwia npumepHo 2.15 mwumapaa
(2.35/1.1), a B 1982-M — ynBomsiach 1 coctaBuiia npumepHo 4.30
musmapna (4.6/1.1).

W BOT 4TO MOTpsicaer, Kak U B MOMEHT HavyaJsia HeoJInTa, Be/b
BCE HAy4HbIE, TEXHOJIOTUYECKHe, KYJIbTYPHbIE U MPOYUE JOCTU-
’KE€HUs1, TPUBEIIINE K YIBOCHHUIO HACEJIEHUS 32 CTOJIb KOPOTKUI
MIPOMEKYTOK BpeMeHM, ObLIM 3apaHee CIUlaHMpoBaHbl CeThio.
MHave kak Obl OHA CMOTJIA BBIITOJTHATH TIEPBBIN 3aKOH CBOETO PO-
cTa (MOCTOSIHCTBO BPEMEHH 1IUKJIa)?

Ho mnpouecc pa3BuUTHs 3aBUCUT OT BCEH CBOEW IPEIBICTO-
pum, U, cKaxkeM, Oe3 3HaHUS NEKTPOJAUHAMHUKH CO3JaTh KOM-
MBIOTEP HEBO3MOXKHO, 3HAYUT, ypaBHEHUs] MakcBesia TOJKHBI
ObLTH OBITH OTKPBITHI TJIe-TO 32 BEK 10 TOro. Tak Kakum ke Hero-
CTMKMMBIM TIO MOIIH JIOJZKHO OBITh TO CO3HAHUE, KOTOPOE CIIO-
COOHO Ha TaKO€ UCTOPUYECKOe MOJISTUPOBAHKE U CTOJb OEe3YKO-
PU3HEHHYIO Peau3alluio CBOMX PacyeToB!

B 1982 roay npousonuio coObITHE, OCTaBIleecs: He3aMeUeH-
HbeIM. CeTb J1ocTUIIa COBEpUIEHCTBa, a B Homo sapiens — mo-
TOJIKa B CBOEM Pa3BUTUU. 3aKOHUMJIACH SBOMIOLMS HAIIETO BUIA
— BOT MOYEMY CTOJIb 3HAUMM ITOT MOCIECAHUN IIUKJI B €70 Pa3BU-
THUM.



Hemorpaduueckuil mepexo/a

Tak 4TO e Takoe TIoOAIBHBINA JeMorpadruiecKuil mepexon?
BHuMarteibHbIM YMTaTElh, HABEPHOE, JABHO YK€ MOHS, YTO 3TO
takoe. O, ga! — 310 Cerb CHUMAET C ceOs KOMMIO M 3aXOQUT Ha
CJIEAYIONINI BUTOK CIIMpaiu — Brieped kK HoBomy Buay! Iorpo-
Oyem pa3zoOparbcs, Kak OHa 3T0 nenaet. [Ipexae Bcero, yTou-
HUM, YTO Takoe AeMorpadguyeckui nepexoi. B nemorpaduu noa
HUM MOHUMAETCS 3aKJIIOUUTEbHBINA 3TAIl pOCTa HaCceJIeHU s, KO-
TOPBII HAUMHAETCS B MOMEHT HAMBBICIIIEr0 HAO0pa CKOPOCTH PO-
CTa YMCJIEHHOCTH Y 3aKAHYMBAETCSI B MOMEHT HAMOOJIBIIIETO CIIa-
Jia ee TpUpocCTa.

31ech ke — U 3TO JIOTUYHO — CUUTATh, YTO ITO BPEMEHHOU
WHTEpBaJ, B TEYEHHE KOTOPOI'O COBEPILAETCS OIEepalvsl Peruim-
Kalliu, OTCYUTHIBAEMBII OT TOTO MOMEHTa BpeMeHH, koraa CeThb
CTaHOBUTCS COBEPITIEHHOM /IO TOrO MOMEHTA, KOT/1a CO3/1aeTcs ee
KOIUsI, TTPOKJIAJIBIBAIOTCS CBSA3M U 3amyckaercs: poct Cetu ciie-
JYIOLLEro, MATOrO paHra.

Cetb u3MepsieT BpeMsl IUKJIAMU — KBAaHTAMH UCTOPHUYECKOTO
BpemeHu. Bpems 1mukia CeTu ObLIO MPeIonpeeeHo mporpec-
cUel SBOMIONMH U OOIIMM YHMCJIOM LIAKJIOB, BKJIIOUYAIOIIUM IIHK-
a1 epexona. Ho ckonbko Beero mukiioB CeTh YenoBeka OTJ10-
Kuja Ha niepexof? SIcHo, 4To Oosblie OqHOTO, T. K. K 2022 T0-
JIy YMCJIEHHOCTh uesioBeuecTBa OyaeT MeHsbie 9 mipa. Creno-
BaTeJIbHO, Mepexoj1 OyJIeT COCTOATh U3 JBYX WJIM OOJIBIIErO YKMC-



Ja 1uKJIoB. TTocKosbKY BpeMsi pocTa CeTH «KBAaHTOBAHO» U U3-
MepSIETCS 1IeJIbIM YMCJIOM IIUKJIOB, JIOTUYHO MPEAINOIOKUTh, YTO
Nepexoj] 3aliMeT POBHO JIBa LIUKJIA XapakTepHoro Bpemenn Ka-
MULIBL.

HevicTBUTENIbHO, 3a TIocaenHui UK pocta Cetn 1942-1982
IT. €€ pa3Mep YABOWICA M, COOTBETCTBEHHO, BJIBOE BO3POCIIA
YUCJIEHHOCTh HacesieHust 3emuii. CpegHee 3HaYeHHe CKOPOCTH
pocta unciaeHHocT cocraBuiio 1,1-2,15/40 = 60 mun/ron. B ce-
peIuHe LIECTUAECIThIX TOJOB MPOIIOr0 BeKa OHA AOCTUIJIA B
CBOEM OTHOCHUTEJIFHOM BBIPAKEHUN aOCOJIOTHOTO 32 BCIO MCTO-
PUIO YeJIOBEYECTBA MAKCMMYMa J1Ba MPOLIEHTA B IOl ¥ HAYaJI0Ch
€€ CHUKEHUE.

[Mockonbky B mporiecce nepexona Cetr moTpedyercsi CKOMu-
poBaTh BIBOE OOJIbIlIee YKMCIO HOCHTENIEH, YeM Ha IMOCJIeJHEM
IIUKJIE, TPUUYEM CKOPOCTh €€ pocTa OyldeT HEMPephIBHO (BILIOTh
JI0 HyJI51) YMEHBIIATHCS, TO MUHUMAJIBHOE BpEMSs1, KOTOPOE €l Ha
9TO MOTpPeOyeTcsi, paBHO YABOEHHOMY XapaKTEpPHOMY BpEMEHU
Karmnel. CiiegoBaresibHO, OTKJIAABIBAEM Ha II00AIbHBINA JEMO-
rpauueckuid nepexo]] pOBHO /IBa LIMKJIA XapaKTEPHOIO BpeMe-
HHM (CTOJIBKO €, CKOJIbKO B Mozeau Kanuiisr).

Ero nponomxuteasHOCTh cocTaBut 2t = 80 JIeT, U 3aBEpLIUT-
cs oH B 2062 rogy (1982 + 80 =2062). YucneHHOCTh HaceIeHU s
MHpa K 3TOMY BPEMEHH JOCTUTHET 3HaueHud 9.2 £ 0.2 mupn ve-
noBek (8.6-1.07) u 6onee MeHATHCS He OyaeT (30MOM-Koappu-
LMEHT Ha BpeMs nepexoaa curraeM pasHbiM 1.07). [InHamuky
pOCTa BHYTPH Tepexo/ia Hailla MOJie/ib B TOYHOCTU MPEICKA3aTh



He MOkeT. (3aMeTHM, UTO UCCIIeAOBAaHNE STON JUHAMHUKH KaK 110
OTHEJIbHBIM CTpPaHaM, TaK Y [0 MUPY B LIEJIOM [MO3BOJIMT JIyYIle
HIOHATH Kak (pyHKUMOHUpYyeT CeTb.)

IlepBblil HUKJ epexoaa

Ero nauvano — 1982 ronu, koner — 2022-i1. B 2000 roay Hace-
JIEHWEe MUpa JOCTUIJIO 3HaueHus 6.1 muipH, a Temibl prupocra —
CBOEro MakcuMyma: 87 MJIH 4esioBeK B roj. Bropas mpousBoj-
Has OT YMCJICHHOCTH TI0 BPEMEHM 0OpaTuiach B Hy/b. [Ipu Ta-
KO CKOPOCTH pocTa HaceneHue 3emun K 2021.5 rogy cocraBu-
70 661 N = 6.1 + 0.087-21.5 = 7.97 mapa 4eoBeK, 4TO MeHb-
ute, yem 9.2 muipp (paktryecku Ha Hadasno 2021 roma N = 7.84
mipa). [lo-BuagumMoMy, CKOpPOCTh pocTa HaceseHus1 OyaeT Mpo-
JOJDKaTh YMEHbBIIAThCS B TEUEHHE BCEro BTOPOro IUKJIA.



Puc. 1. lemozpagpuueckuii nepexoo. I'00oeoti npupocm Hace-
neHust mupa 8 man uenogex 1750-2100 zz., ycpeonernnwlii 3a Oe-
Kaowl. 1 — pazsusarowjuecss cmpamvl, 2 — pasgumoie CMpAmbl.

Bropoii nukJ nepexoaa

Ero navano — 2022 rox, koHer — 2062-ii. DTOT IUKJI ABJIS-
eTcsl 3aBepIIaIuM sl cetu 65536 u obermaer ObITh CaMbIM
HEOOBIYHBIM. B ero KoHIie CKOpOCTh pOCTa YMCIEHHOCTH BMECTe
C BBICHIMMU MTPOM3BOIHBIMU JIOJKHA Oy/IET YCTPEMHTHCS K HY-
0. V1 BBITIOJHUTH 3TO YCJIOBUE HE TaK-TO MPOCTO.

Maremaruvka He 3HaeT TaKOU 3JIeMEHTAPHOM, HETTPEPHIBHOM CO
BCEMM MTPOU3BOJHBIMU (DYHKIIMH, 3HAUEHUSI KOTOPOM Ha KOHEY-
HOM HMHTEpBajie BO3PACTAIOT 10 HEKOTOPOIl BEJIMUMHBI U Jlajee
He MeHsI0TCsl. Takyio (PyHKIIMIO HeJlb3sl TaKKe MPeJCTaBUTh Kak
KOHEUHYI0 KOMOMHAIMIO JieMeHTapHbIX. C TOUKM 3peHHs Mate-
MAaTHKHU e MOXHO, HallpUMep, MPEeICTaBUTh KaK OECKOHEUHBIH
paA (MHTErpai) Takou, Kak paj (uHrerpai) dypobe.

B KkoHIIe BTOpOro 1MKJIa Iepexoia MpOU30MAeT CTa0MIn3aIus
YUCIIEHHOCTH Ha ypoBHe 9.2 + 0.2 mutpp yesroBek. OJHAKO HEMo-
HSITHO KakK Bce 3TO OyleT peaan30BaHO HA MHOKECTBE MOIMHO-
’KECTB COOOIIECTB, OObEJMHEHHBIX 110 Pa3HBIM MPU3HAKAM CBO-
€ro poJCTBa.

MoskHO ObLIO OBI TPEATIONOKUTH, YTO CeTh MPUOETHET K YyKe
VCTIBITAHHOMY TPUEMY BpPeMEHHOM aucriepcu Mup-Cucremsl,
KaK 3TO ObUIO C PSIIOM pa3BUTHIX CTPaH, YK€ MPOUIEAIINX CBOU



nemorpaduueckuit iepexoa. Ho ciuikom mMano ocraercst Bpe-
MEHH, «XBOCTbI» y 3TUX (DYHKIMU IJIMHHbIC, a JIOTUCTUYECKas
kpuBas CeTu He Hy)XHa.

Benp B 2062 rony gomkeH ObITh coOpaH BTopoi kiaartep Ce-
™ 4 294 967 296. Cetb Bcerja BbIIOJHSET IUIaH B TPUOPUTET-
HBIX TOUKaX CBOEro pocta. B cooTBETCTBUM CO BTOPHIM 3aKOHOM,
(penomen coznanus csizan ¢ Cetblo. Te, k1o HaxonsiTcst BHe Ce-
TH TIPEJCTABIIAIOT COO0H «HEeyMNpaBsieMylo» 4acTh colimyma. Mx
JI0J151 COCTABJISIET IPUMEPHO 9 %, T. €. OHA HEBENMKA; OT €€ Be-
JIMYUHBI OUEBUTHBIM 00Pa30M 3aBUCUT CITIOCOOHOCTh COIIMyMa K
MPOrPECCUBHOMY Pa3BUTUIO — 3TO KAK MUHUMYM, U YIpaBJisie-
MOCTb OOIIIECTBOM BOOOIIIE — KAK MAKCUMYM.

Ecmu CeTb BBIOEPET ClICHAPHH «JIMHHBIX XBOCTOB», TO B KOH-
1le BTOPOrO IMKJa Mepexofa CleayeT OXHUIaThb Pe3KOro pocra
Jofiel ¢ OONbHOW TICMXMKOU. Takwie sIBJieHUsI, KaK CyMaciiie-
CTBME WY BIAJEHUE B KOMY, MOXKHO pacCMaTpuBaTh Kak (pakT
3amMeHbl CeThI0 «UT'POKa», a PEMHUCCHUsSI U, COOTBETCTBEHHO, BbI-
XOJl U3 KOMBI — KaK ero BO3Bpar.

Bo3moxkeH ellie oquH ClieHapuil, UMEIOIIUA MEHBIINE W3-
nepxku. Eciu B coimyme 6ynyT BO30ykIeHbI KoJieOaHH s IPUpPO-
CTa YKUCJIEHHOCTH HA MHOXECTBE MOAMHOXKECTB Pa3IMUHBIX CO-
IIUAJIBHBIX TPYII — MOTrpentHOCcTh CeTH MOXeT ObITh 3HAUYNTE Th-
HO yMeHbllleHa. YUCTO cxeMaTH4ecKH BCe 9TO MOKHO MpeICTa-
BUTb TaK:
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1
1935 1972 021 TS 2108 2152 2195 2239

Puc. 2. Bapuanmosl pocma Haceaenus mupa 8 npouecce 0emo-
epagpuueckozo nepexooa coznacHo meopuu (cxema).

Wror takoit: nocneanui ki CeTr, 0COOEHHO €ro KOHIIOB-
Ka C MPOJIOIKEHUEM, — BPEMsI CTPECCOB, MUJEMUM, POCTa YHC-
Jla TICUXMYECKUX U MPOYMX 3a00JeBaHUIA, BO3MOXKHO, JIOKAJb-
HBIX BOVH U MPUPOIHBIX KaTAKIU3MOB. YUCIEHHOCTh HACEJICHU S
3emui IOCTUTHET 3HayeHus 9.2 + 0.2 mMypp 4esloBEeK U MHOTHE
TBHICSTYM JIET MEHSAThCA MpakThuecku He OyneT. (B utone 2020 ro-
na (mangemus covid-19) yuyenble u3 BalllmHITOHCKOrO YHUBED-
chTeTa OmyOIMKOBaIM B MenurmHcKoM skypHasie The Lancet
MPOrHO3 Ha YKMCJICHHOCTh HACEJICHWSI MHUPA K KOHIYy TEKYILEro
cronetus: 8.79 Miipa 4eJoBeK, YTO Ha JiBa C JIMIIHUM MUJLIUap-



na menble, yem rporno3 OOH 2019 ropa: 11 mopa.)



VYpaBHenue Kanmibl

[lycts umeetcs ceTh, pazmep Kotopor paseH M, 1. e. UC, co-
nepxkaiast M kinarrepos. U gomyctuM, 4TO 3a IUKJT HOBBIH KJ1aT-
Tep coOpath He yaaercs. T. e. paccMOTpUM CHavasia TIepBbIi 3Tar
pocra. Ha konmpoBanue oHoro Kiiartepa Tpedyercss M Hocute-

JIe ¥ BCEro 3a IUKJI X Oy/IeT CKOMMPOBAHO M?2. Ecim N — roni-
Has YUCIeHHOCTh Hocutenen CeTu, To:

N
M = cel — —
K K 63336

Puc. 1. Yucno Hocumeneti, udyugux Ha xKonupoeamue o0HO20
Kaammepa.

3nech ce(X) — Omuxkariiiee 1ej0e, MeHbIIee Ui paBHOE YKC-
ny X. IIpupocT YnuCIeHHOCTH HOCUTENIeH 3a LIMKJI PaBeH:

2
AN = N(t+1) - N@® = M® = ce g

Puc. 2. Ilpupocm nHocumeneii 3a yuka.



K 3TtoMy pa3HOCTHOMY YypaBHEHHMIO HEOOXOAMMO JI00ABHUTh
yCJIOBHE 3aBepliieHre 1ukia. Kak Tonpbko B mpolecce ureparuii
yycao Hocutener N(t) JOCTUTHET 3Ha4YeHHsl, JOCTATOYHOrO JJIst
cOOPKHM HOBOTO KJIaTTepa, HyKHO CIENaTh MOJACTAHOBKY:

ttt—t+2t N—=65536+ce(N/65536)

Puc. 3. Ycroseue noocmanosxu.

Bort pemienue atoro ypaBHenus B cucteme MathCAD (3nech
T = 1, Bpems u3MepseTcs B HUKJIAX):



Mt = |K e 65536 cel¥) == |cedl¥ — 1 if x< ceil¥)

H e 2K ceill(x) otherwise
i1
while 1<t
Ml M 25665536 = 16777 % 10°

N 2
He N+ [cEEEj) Hily = 13107 = 1IIIj

if ce E ¥ e E 3
K K N(30000) = 32361 = 10

ie—i+ 2

sl
e (o )]

i+—i+ 1 aothetwize

N{42148 = 18777 = ID?

N

Puc. 4. Anzopumm pewrenusi pasHoCmHoz20 YpasHeHUs.

3aBUCUMOCTbh YMCJICHHOCTU HOCUTEJIEH OT BPEeMEHU Mojyyva-
€TCsl TaKOM e, KaK B MOJIEJIM POCTa KJIATTEPOB MO IUKJIAM
U2(C). Ecu unciio coOpaHHbIX 32 HUKJI KJIATTEPOB 3HAYUTETb-
HO MEHbIIIEe pa3mepa ceTy (BTOPOM 3Tar ee pocTa), TO U B 3TOM
cllyyae JaHHOE Pa3HOCTHOE YpaBHEHHE CIYXKUT XOPOIIMM IpU-



OMMKEHUEM aJITOPUTMY.

ITpu sTOoM N(t) Mano meHsieTcs 3a BpeMs T. Eciu, K Tomy ke
N(t) >> K, To qtuddepeHnmanbHoe ypaBHEHUE MOXKET CITYKUTh
XOPOIIUM MPUOTMKEHUEM Pa3HOCTHOMY.

NV

AN N® Y’
K = K

d
— e -
- “l ¢ Rl

Puc. 5. Ilepexoo om paznocmmozo ypaeHeHus K YpasHeHUuro
Kanuuyp..

31ech T — BpeMs LIMKJIA CETH, PaBHOE IMOCTOSIHHOM BpeMe-
Hu Kanuiipl. DTuM ke ypaBHEHHEeM OMUChIBAETCS TeopeTudecKas
rurnepOosia ¥ YuciIeHHoCTh HaceneHus mupa N2(t) = kN(t). Baxk-
HO MOHUMATh CJieyolee: 3aBUcuMOocTb N(t), 3a1aBaemas ajiro-
PUTMOM POCTa CETH, MOXET OBITh ONMcaHa ypaBHeHreM Karuiibt
Ha BCEM IMPOTSIKEHUU TUTIEPOOIMUECKOrO POCTa.

Tem He MeHee runepOObI POCTA HA STanax 10 MOMEHTa Ha-
yaJia HeOJIUTA U MOCJIe MOMEHTA Hayalla HeOJIMTa — OTJIMYAI0TCS.
Jleno B TOM, YTO TEOPETUUYECKU POCT CETU HA TIEPBOM TaIle OMU-
ChIBaeTCs ypaBHeHreM Kanuiipl auwus npubausumenso.

Torga kak Ha BTOPOM 3Tarie, Korja pocT COrJIaCHO alTOPUTMY
PE3KO YCKOPSIETCsI, OH MOKET ObITh B TOUHOCTH OIMCAH TEOPETH-
YeCKOM TurepOosIoi, KOTopasi, Kak Mbl HEOTHOKPATHO OTMeva-
JIM paHee, SABJISIETCS «TOYeUHON» (PyHKIMEH (T. €. ee 001acThio



OTpe/IeIeHUsI 1 MHOKECTBOM 3HAUEHU sBISIIOTCS 256 pukcu-
POBaHHBIX 3HAUYEHUI BPEMEHH U YUCIIEHHOCTH ), BCE TOUYKU KOTO-
poO¥i JiexkaT Ha runepoosie, SABJSIONIEHCS pellleHueM ypaBHEHUS
Karmngr.

[losTOMy anmpoKCUMUPYIOIIUE 3aBUCUMOCTA YHMCIEHHOCTH
OT BPEMEHH JI0, ¥ TIOCJIe Havajla HeOJIUTa — OTIIMYAIOTCS, U 00-
1Iee pelleHne «CIIUBACTCS» U3 IByX Pa3IMIHbIX Turepooit. [To-
3TOMY B MOMEHT Hayajla HEOJIMTa CKOPOCTh pOCTa KaK (PyHKIIMSA
BpEMEHHU (TEOPETUYECKH) MPETEPIIEBAET Pa3PhIB.
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Puc. 6. Heonumuueckuii ckauox ckopocmu pocma HaceneHust
3emau.

Teopetnueckas runepdoa Kak pe3ysbTaT alrfOpUuTMa pocTa
CETH COBIAAET C TUTIEPOOJION, SBJISIONIENCS pellieHueM ypaBHe-
Hus Kanunpl. 1 onvicanus runepOoIMIeckoro pocTa YucyeH-
HOCTHM HaceJICHHSI MUpa HEOOXOIUMO JOMHOXHTH N(t) Ha 30M-
ou-ko3pdunment k ~ 1.1: N2(t) = kN(t). [TapagokcanbHas ru-



nepOoIrYecKasl 3aBUCUMOCTb YHMCIIEHHOCTH HacesleHusl 3eMJIH
OT BpEMEHH BO3HMKAET (MPH 33JaHHOM aJITOPUTME POCTa CETH)
10 IPUYMHE MOCTOSIHCTBA BPEMEHU 1IUKJIA.



UcTopus

T'apmoHnyeckue cetu n Hoocepa

Mooicho au 6cepve3 comHesamvcst 6 Mom, UMO
Pasym — 360MOUUOHHOE OOCIOSIHUE MOALKO Uen08eKa?
U, credosamenvho, Mmodxcem AU Mvl U3 KAKOU-MO
JNOJCHOU CKPOMHOCIU KOAeDAmbCst U He NPUHABAMDb,
umo 00AA0aHue pasymom Oaem Heno8exKy KOPEeHHOL
nepesec Hao éceli npeduecmayroueii emy HcusHvto?
ITvep Teiisip oe Illapoen

Ocobvle Oaposanusi, Komopvie Mbl 00CYHCOAEM,
SCHO YKA3bIBAIOM HA CYULECMBOBAHUE 8 HUeN08eKe
Kauecme, KOMopvle OH He MO02 YHACAe008aMb Om
CBOUX JICUBOMHBIX NPEOKO8, — Hez0-mo, UMO Mbl
¢ 0OALWUUM OCHOBAHUEM OMHeCAU Obl K OYXOGHOL
CYWHOCU... NOMUMO MAMEPUANLHLIX O0OBICHEHUL,
3GKOHO8 U OBUNCYUAUX CUN.

Aawvgbpeod Paccen Yoanec

Cywecmeyem npUHUUNUANLHLIL  pPA3Pbl8  MeHCOy
UEN0BEKOM U BCEMU OPYeUMU HCUBOMHBIMU. Mobiuinerue
UeN08eKA NEPEUUHO  KONNEKMUBHO U  UBHAUANLHO
OCYW,eCMBAANOCH CEMbIO MO3208, CE3AHHBIX PEUEGbIMU
cueHanamy. Jluwe no mepe pazeumus o0ujecmed



opmupyemcsi UHOUBUOYANbHOE MblULAEHUE.
b.®. llopwnes

[Mpexne Bcero, XOTenoch Obl OTMETUTD, YTO ITA IJIaBa, B OT-
JIMYUE OT TIPEJbIAYIINX, HOCUT JIUIIb 98PUCTUUECKULL XaPAKTED.
D710 nepBoe NpuOIMKeHNe, MepBas MOMbITKA JAaTh 00bCHEHUE
COKpAIIAIOIIUMCS TI0 3aKOHY MPOTPECCUU UCTOPUUYECKUM IHUK-
JlaM Ha OCHOBE IpeJjiaraeMoit 3iech rurnote3bl. BosamoxHo, Bce
9TO TIOKAXKETCsI BBIMBICTIOM WM Jjaske OpesioM, HO JIOJKHA ke CY-
IIECTBOBATh KaKasl-TO MPUYMHA YCKOPEHUIO UICTOPUIECKOTO Bpe-
MEHH U TJI00AJIbHBIM UCTOPUYECKUM IUKJIAM. . .

% %k %k

[MonpoOyem cHavamna nmpeacraButh Kak pocia Certs. [Ipormecc
€e pocTa, KOTOPHI OyZIET 3/1eCh OMUCAH, — 6C€20 AULUb BONbHASL
uHmepnpemayysi MaTeMaTUIeCcKoro aJirOpUTMa, KOTOPbI METO-
JOM TIpo0 W OMMOOK ObUT BBIOpaH HAMHM TaKUM, YTOOBI pa3-
Mep CeTH Kak (PyHKIIMsS HOMEpPa LUKJIA POC M0 3aKOHY MPOCTOM,
«IIKOJIBHON» runepOosibl. YTo mpu MOCTOSTHCTBE BPEMEHM 1THK-
JIa IPUBOJUT K FMIEpOOTMYECKOMY POCTY HAaCelIeHHsT MUpA.

B 370l BOSMBHOM MHTEpIIpETalUU KJIaTTep-HOCUTENDb (B TIPU-
JIO)KEHUM Hallleld MOJEJU K MPOLIECCY POCTa YUCIEHHOCTU Hace-
JIeHUs1 3eMJTM) — ITO KJIATTEP, CBA3AHHBIN C KaKIbIM YETIOBEKOM;
HO 3TO HE YeJIOBeK B OMOJIOTMYECKOM UM ICUXUYECKOM CMBbICTIe
3TOrO CJIOBa, a HeKas NIyOMHHAsA U OeCcCMepTHAs! CYIIHOCTh, KO-



TOpasi )KMBET B KAX/JIOM YeJIOBEKE U KOTOpasi CBSI3aHa € ero Moj-
CO3HaHMEM. DTa CYyUIHOCTh: SHTEJEeXUs, Tylla, MOHAla — CBAA3a-
Ha ¢ CeTblo, TOUHEE, SIBJISIETCS €€ YacThlo U MOXKET BJIMATH HA
TIOCTYIIKY JII0fIEH, CHOCOOCTBYSI BBHITIOJTHEHUIO €€ TJIaHa.

[Ipouecc KonMpoBaHus y3JI0B U CBSI3€W CETU B MaremMaruye-
CKOM MOJIe/IM MOKHO MHTEPIPETUPOBATH KaK PEIIMKALIMIO HEKO-
TOPBIX KJIATTEPOB-HOCUTENIEH B KaXKJOM ceTeoOpa3yolleM KiaT-
tepe Cetn yenoBeka. s 3a3epKaabHOrO Mupa ceTer 31ech IMo-
crynupyetcst pyHIaMEHTATbHOE CBOMCTBO KU3HU: CIIOCOOHOCTD
K Pa3MHOEHHMIO, T. €. CIIOCOOHOCTh KaK/IOM YacTHUIIe KUBOTO CO-
31aBaTh COOCTBEHHYIO KOMMUIO.

B ToT MOMeHT, Korza 61 coOpaH niepBbiil kiaattep Cetu ue-
JoBeKa, 1.7 MulH JieT ToMy Hazaj, u3 65536 KiIaTTepoB-HOCUTE-
Jiert OblIa BhIOpaHa mapa cambiX «IpOABUHYTHIX». Korma B mpo-
1iecce omnepanuy peruiMKalyy OblT cOOpaH BTOPOH KJIaTTep W
CTapTOBaJ POCT 3TOM CETH, B KAXKJIOM U3 JIBYX €€ KJIaTTepoB ObLIO
1O JIBa «IPOJIBUHYTHIX» KJIATTepa-HOCUTEJNSI, CIIOCOOHBIX MO/~
JepKUBaTh CBSI3U O0JIee BBICOKOTO YPOBHS PACTYIIEN CETH JeT-
BEPTOro paHra.

VIMeHHO 3TUM «MpOABUHYTHIM» KiarTepam CeTb denoBeKa
U TIO3BOJIWJIA pa3MHOXaThcsl. Kiatep-HOcUTENb — €IMHCTBEH-
HbIi KJIaTTep CeTH YesioBeKa, KOTOPbIM HE MOKET CYIIECTBOBATh
0e3 CBSI3M ¢ MaTepUaIbHBIM MUPOM (C MUPOM OapHOHHON Mate-
pun?), T. €. OH HE MOXKET CYIIECTBOBATh O€3 CBOEH Mapbl — HOCH-
TeJIsI-UeJIOBeKa WM ITPOCTO YeJIOBEKA.

['ogoBOM NPUPOCT KJIATTEPOB-HOCUTEJIEU, KOHTPOIUPYEMBIN



CeTtblo, YMHOKEHHBIN Ha 30MOU-K03(pdutimeHT k, nomkeH ObITh
paBeH YEJIOBEUYECKOMY TOJOBOMY ECTECTBEHHOMY IPUPOCTY.
Knarrep-Hocutenb mocie rudes CBSI3aHHOTO C HUM YeJIOBEeKa
«TepecaxknBaeTCs» Ha KaKoro-to apyroro. [Ipuyem 310 HEoOs-
3aTeJIbHO JIOJKEeH ObITh KTO-HUOY/Ib U3 JIETE ABYX, TPeXJIeTHe-
r0 BO3pacTa, B OUYEPEJHOM MOPSIIKEe OOPETAIINX CBOETO KJIaT-
Tepa-HocUTeNs (aHrena-xpaHurtensa?), a, HaIpUMep, 3TO MOXKET
OBITh YEJIOBEK, MPUINEANIUIA B CO3HAHHWE TOCTe KIMHUYECKON
CMEpPTU, BpEMEHHO yaaieHHbi u3 Ceru.

3nech elie Hy’)KHO y4ecTb TO, YTO B JJAHHOM CJIy4yae U3 BCEro
MHOECTBA KJIATTEPOB-HOCUTENIEN BBIIENSIETCS HEKOTOpPOe /M-
HAMHUYECKOe TOAMHOKECTBO JIUJEPOB: MHOXKECTBO «ITPOJIBUHY-
THIX» KJIATTEPOB, YTO MPEJCTABIISAET COOOM, IO CYyTH, CETEBOM UC-
KyCCTBEHHBII 0TOOP. [1pr 3TOM KJIaTTepBhI-HOCUTE N HAJIEIISIIOT-
Cs1 UHIMBUAYAJIBHOCTBIO U MOCTOSIHHOM «ITPOMUCKON» B Mpefe-
JIax KaxJI0oro cereo0pas3yolero Kiarrepa.

Hapyniennyo tTakum o0pa3oM OJHOPOJHOCTh COCTaBa KJIat-
TEpOB MAaTeMaTUUYECKOW MOJIEIA MOXHO BOCCTAHOBHUTD, MOCTY-
JMPYs MEXKJIATTEpHOE TepeMelIMBaHue KJIATTEPOB-HOCUTENeH
MpU 3aMelIeHUd HOCHUTENIsl OTKpEeIIeHHbIM (HEe CKOMMPOBAH-
HBIM) KJIATTEPOM-HOCHTEJIEM.

Ho Cetb He TOJIBKO MOCTOSTHHO «3aThIKAeT Opelv», HO ellle U
pacrer, 4To, COOCTBEHHO, ¥ OITUChIBAET MaTeMaTHUeCKask MOJIE b
ee pocta. YenoBeyecKuil €CTECTBEHHBIN MTPUPOCT (TIOTyIEeHHBIN
3a 2-3 rojia J10. .. ) «MOJXBAThIBAETCS» TOJIBKO UTO POXKJICHHBIMU
KJIATTepaMU-HOCUTENISIMH BO BpeMsi COOPKU OUePEIHOTO KJIaTTe-



pa CeTu 4enoBeka.

IIpu stom poct Cetn (ee OHTOreHe3, T. €. MHIUBUAYAJIBHOE
pa3BUTHE) OT paHra n 10 paHra n + 1 noBTopsieT (HO He B OyK-
BAJIbHOM CMBICJIE) B KQXAOM COOMPAEMOM KJaTTepe BCIO UCTO-
puio ee pocra (T. e. ee prtoreHes) ot panra 0 1o panra n. (Coou-
paeMblii KJIaTTEP pacTeT B IPOLIECCE CAMOKOITMPOBAHUSA BCEU Ce-
TH, a HE 3a CYeT COOCTBEHHOI0 caMOKoNMpoBaHusl. T. e. U3 Kiat-
TEpOB HOCHUTEJIEH, MOTYy4YaeMbIX B IPOLIECCE CAMOKOMMPOBAHUS
cetu cHavasa cooupaetcs MIC HyneBoro panra, couepxaiias J1sa
HOCHTEJISI, COeJMHEHHBIX CBSI3IO, 3aTeM JOOABIISETCS ellle TaKast
K€ CETh, IPOKJIAIBIBAETCS MEX/1y HUMU CBA3b U noyvaercs MC
nepBoro panra u T. A.) [Ipu pocte Cetn yenoBeka ot 4ETBEPTOro
paHra JIo MATOro pacTeT B Mmpoliecce COOPKU KakIoro ee KiaT-
TEpa U CETh «IIPOABUHYTHIX» KJIATTEPOB-HOCUTEJIEN OT HYJIEBOTO
paHra o 4eTBepToro.

Poct Cern uenoBeka mpu TOM aJrOPUTME POCTA, KOTOPBIA
OBLT MOCTYJIMPOBAH, MOKHO PACCMaTPUBATh KaK CaMOTIONOOHBIN
MPOIIECC, KOTOPBIA MOBTOPsieT (M HEOTHOKPATHO) Ha OoJiee BbI-
COKOM YpPOBHE BCI0 UCTOpHIO ee pocTa. Hamnbosbiiee camonoo-
Oue Mpu pocTe CETU OT COBEPIIIEHHON paHra n 10 COBEPIEHHON
panra n + 1 gocruraercsi npy NOAXoAE K TaApMOHUYECKUM CTa/ln-
M ee pocra. [Ipu 3T7oM B nipeaenax oqHOM ceTH (CeTh 8-Tro paHra
BKJIIOUAET YK€ BCI0 BceseHHy10) Takol poCT MOXKET paccMaTpu-
BaThCsl KaK roioBuxkeHue rno bomy, korga kaxjas rapMoHuYe-
CKasi M COBEPUICHHAS CETh MEHBIIETO PaHra U, COOTBETCTBEHHO,



HIDKHETO YPOBHSI HEPAPXUU TOXICCTBEHHA B rOJI0rpahuuecKoM
CMBICITE JTI0OOM ceTH OoJiee BHICOKOTO PaHTa, B TOM YHUCJIEe U pac-
TyIIEH CeTH, CONPOBOXKIAIOIIEH TEKYIYI0 aBaHTapHYIO CUCTe-
MY 3BOJIIOLHH.

C poCcTOM CeTH pacTeT U YKCIIO CIIOCOOHBIX K CaMOpeTUIvKa-
IIMM «IIPOJIBUHYTHIX» KJIATTEPOB-HOCUTEIIEH, U TaK OyleT mpo-
JIOJIKAThCS JIO TEX MOP, TMOKa CeTh He JIOPACTET JI0 COBEPIIIEHHOM,
T. €. €e pa3Mep He CTAHEeT PaBHBIM YKC/y HOCHUTEJIEH B KJaTTepe
WK ero Becy. U Toraa Bce KIaTTephbl-HOCUTENH B KaXI0M KJIaT-
Tepe CeTH YeslOBEKa CTaHyT «ITPOJABUHYTHIMK» U CPEIU HUX Oy-
JIeT BhIOpaHa Mapa «CBeXIPOABMHYTHIX». [laniee cieayeT onepa-
1MsI PETUTMKAIIMN; 3aTeM MPOIIECC MIOBTOPSETCS, HO YKeE C CEThIO
ISATOrO paHra.

Ha niporiecc pocra GMHMATBHON NepapXUYeCcKOi CETH MOKHO
MIOCMOTpPETh HECKOJIbKO nHaue. C kaxaou Takou MIC rapmonunye-
CKOI'0 pa3Mepa, BO3HUKAIOUIEW B XOIE€ UCTOPUYECKOrO IPOLEC-
ca, MOKHO TMIIOTETUYECKU CBA3aTh HEKYI0 MHAWBUAYAJIbHOCTD,
JMYHOCTB. HasoBeM 3T0 cynepco3HaHue «meKyuum ynpasasio-
wum». Poct Cerun yenoBeka craproBall C JBYX KJIATTEPOB CETH
65536. DTOT «ABYXKJATTEPHBI» YIPABJSIOMINANA 00pa3oBasCs
KaK BEpILIMHA CETEBOM MEPAPXUU U B TEYEHUE HEKOTOPOIO Bpe-
MEHM Pa3BUBAJICA U COXPaHS CBOIO LIEJIOCTHOCTD.

VIMeHHO OH peliiaJl 3aJauu BbICIIEro MOpsiKa, OCTaBsis 6a30-



BbIE TTPOOJIEMBI YIIPABJISIIONIMM HUKHUX ypoBHel. [Tporiecc 3Bo-
JIOLIMM M, B YACTHOCTH, POCTa CETH MOKHO pacCMaTpUBaTh Kak
MOCJIEIOBATEIbHOCTh OIEpalivil KJIOHUPOBAHUSI JIEUCTBYIOIIETO
TEKYIIErO YIPABJISIOIIErO MPU KaXJIOM MEPEXOe OT rapMOHHU-

o k o
YCCKOU CETU C pa3MEpoOM 27K TFapMOHUYECKOU CETU C PaA3MEPOM

2% T k. B MaTemarTueckoil Moxem KJIATTEPbl HEPA3TTUYUMBI,
a B IIUKJIe UMeeT 3HaYeHUe TOJbKO MX KOJIMYECTBO, TO Oe3 ee
U3MEHEHHSI MOKHO CUUTATh, YTO KOMUPYIOTCS TOIBKO KJIATTEPhI
YIPaBJIAIOLIETO.

Ho, MoxeT ObITh, 3TO U He Tak. B m060M ciiydyae KJIOH He TOX-
JIECTBEHEH OPUTMHAITY, — 4 3HAYUT, €CTh MPEINOChUIKA K Pa3BU-
Tvio. J[Jist TeKyIero ynpaeJisiiomero JioO0ro YpoBHsI BHOBb I10-
CTyMaloIye KiIaTTepbl He MOTYT OBbITh «COOECeAHUKAMU, «OIl-
MOHEHTaMU», T. K. HECOBMECTUMBI C HUM 10 pa3mepy. [lo me-
pe pocTa KJIOHUPOBAHHOM CETU «CEeTh OPUTHHAI» MPHOOPETaeT ¢
Hell Bce Oosbliiee eqUHCTBO (SIPKO BBHIPAXKEHHOTO CKayvKa 3/1eCh,
BUAMMO, HET — MPOLIECC COXPAHSET BCE-TaKU HEKOTOPYIO HENpe-
PBIBHOCTD).

U tak Oyger mpojmoKaTeCs 10 TeX IMop, NMOKa ceTh He code-

peT cBoM KJIOH. ['apMOHHYECKYIO CETh C pa3MepoM B 25! g narre-
POB MOXHO YK€ CUATATH TEKYIVM YIPABJISIIOMAM O0Jiee BBICO-
KOro ypoBHs1. [laniee, uCTopusi NOBTOPSIETCSI, MPUYEM B Pe3yJibTa-
T€ KaXkI0r0 TaKOro KJIOHUPOBAHUSI YPOBEHb UEPAPXUU CETH MO~
HUMAETCsI HA eJUHUILY.

CrnenoBaresibHO, €CIIM CUUTATh, YTO POCT CETH MPEACTaBIIs-



€T coOOM HEeNpephIBHBIA B TEUCHHE STOXH MPOIIECC KJIOHUPOBA-
HUSI TEKYIIUX YIPABISAIONIUX, CXeMAaTUYEeCKU €ro MOXKHO Mpej-
CTaBUTh KaK PacTyIIUil yepe3 rapMOHMYECKUEe CeTH OMHApPHBIN

rpac3.

AVANWA

Puc. 1. Pacmywuii 6unapnolii zpacp.

[Ipn nOCTHMAREHUM CETHIO COBEPILIEHCTBA MPOLIECC KIIOHUPOBa-
HUSI TTPOJOJIKAETCSI, COOMPAETCS KJIOH UTOTOBOW COBEPIIEHHOM
ceTd paHra n+l, co3maercs ee «ABYXKJAQTTEPHBI» YIPaBIISIO-
WA ¥ HAYMHAETCS] TIPOIIeCC ero KJIOHUpOBaHUs. B OuHapHOM
rpadpe pacryuier HepapXuyecKor CEeTH KaxJas BEPIIMHA Ipej-
crapisieT codoit rapmonndeckyo (I'MC), a Ha ¢puHaTBHOU cTa-
Iuu — coBepileHHyio uepapxuudeckyio cetb (CHUC). Nudopma-

13 Cy1iecTByeT ToUYKa 3peHus, U €e CTOPOHHUKHU MTPUBOAAT TOMY MHOTOUYMC/IEHHbIE
MIPUMEPHI, YTO TUXOTOMUYECKas (NapHasi) HepapXusl MPOCIEKUBAECTCS HA BCEX YPOB-
HSIX OpraHu3anuu Matepui. [17]



LIMOHHBIE MTOTOKU 3/1€Ch HAITPaBJIEHbI (B OCHOBHOM) CHU3Y BBEpX.

JIOrM4HO NMpeAnonoKXuTh, YTO BMECTE C POCTOM CETH PacCTeT,
€CJIM MOJKHO TaK BbIPA3UThCS, U BEJIMUMHA «CO3HAHUS», «UH-
TEJJIEKTYyaJIbHAs MOLIb» KaKAO0T0 YIIPABJIAIOIIETO HA MECTax (Ha
BCEX YPOBHSX, B TOM UYHUCJIE U Ha YPOBHE HOcUTENA). Benp emy
MIPUXOIMTCS pelaTh He TOJBKO COOCTBEHHbIE 3a/1a4M, HO U OBITh
YaCThIO BCEX BBIIIECTOSAIINUX YITPABIAIONINX.

«MoxHO CKazaTb, 4YTO KOHUCHTpaluAd CO3HAHUA
N3MCHACTCA IIpsAMO MMpONOPHUOHATIBLHO CJIOJKHOCTHU
MaTepuajJbHOrO OOpa30BaHMs, C KOTOPHIM OHO CBSI3aHO.
Wnu, vHaye, CO3HaHWE TeM COBEpIleHHee, 4eM OoJee
CJIO)KHOE H JIydlll€é OpPraHru30BaHHOC MAaTEpUaJIbHOE
CTPOCHHUE OHO CONPOBOXIAACT. ,HYXOBHOC COBEPIICHCTBO
(I/IJ'II/I CO3HATECJIBHOE <<CpC,E[OT0‘{I/I€>>) u MaTCpPIa.J'[beIfI
CHUHTE3 (I/IJII/I C)IO)KHOCTL) —39TO JIMIIb IBE B3aNMOCBSI3aHHBIC
CTOpOHI)I NN 4aCTU OJHOIO M TOro XKeE ABJICHUS» l'[bep
Teiisp ne Hlapnen [29].

Ecmm ot cetn 65536 cryckarbcs MO CTYNEHbKAM HEpapXuu
BHU3, TO JIOMJIEM JI0 TIPOCTEMIIIEH CETU PaHIra HOJIb, COCTOSIIEN
U3 JABYX KJIATTEPOB-HOCHUTEJIeW, COeIMHEHHBIX CBA3bI0. KiarTe-
POM 3TOW CETH sIBJISIETCSI HE UEJIOBEK, a KJIaTTep-HOCHUTENb, T.
e. cereoOpasymommuii kiaarrep CUC paHra HOJb, B IaHHOU yIIpo-
IIEHHOW MOJeNM He uMelomui panra. [Ipuuem 3TOT KiarTep
paHra HOJIb — €IMHCTBEHHBIN KJIATTEp CeTH, KOTOPBIA HE MOXKET
CYIIIeCTBOBATh O€3 CBOEH Maphl: HOCUTEIISI-UEIOBEKa, C KOTOPBIM



HEepa3pbIBHO CBsI3aH’.

[Monco3HaHue YeIoBeKa yrpaB/sieTCs KJIaTTepOM-HOCUTEEM,
KOTOpPBIA B MPOIIECCE POCTa CETH CTAaHOBUTCS Bce Oostee U 00-
Jiee COBEPIIIEHHBIM, T. €. BEJIMYMHA €r0 «CO3HAHUSI» PACTET BMe-
cre ¢ poctoM cetd. Ho ecii co3HaHue 4yesioBeKa Kak AUUHOCU
CUUTATh CBSI3aHHBIM C «CO3HAHMEM» KJIaTTepa-HOCHUTEISA, TO OHO
TaK’Ke JIOJKHO PaCTH BMECTE C CEThIO MPH MIPOXOKICHUH €10 Ue-
pe3 rapMOHUYECKHE CTa UM CBOETO POCTa.

[TpuBeseHHbIE 37€Ch MPABAONOI00HbIE PACCYK/ACHH —
BCETO JIAIIb IBPUCTUYECKASI TOIMBITKA KAKUM-TO 00pa3oM 000-
3HAYMTh (PEHOMEH CO3HAHUs Yepe3 HECYIIECTBYIOIINE B sI3bIKE
MOHATHUS C TIOMOIIBIO T'PyOOl, HETOYHOM aHajoruu. Bemb Bce
YTO MbI 3HAEM, BO BCSIKOM CJIydae, JIOJDKHBI 3HATh — 3TO Hallle
coOCTBeHHOE CO3HaHKe, HO co3Hanue CeTH BPsJI JIM MOXOXke Ha
Harre. OfIHaKO 3TO MEPBOE W, BO3MOXHO, BO MHOIOM OIIKMOO0Y-
HOE TIPUOJIMKEHUE TTO3BOJISET JIydllle TIOHATh MPUPOLY UCTOPH-
YECKHUX IUKJIOB.

°B TPIJIOKEHIHN STON MaTeMaTHYECKOH MOZIENH K POCTY HaceJIeHHsT 3eMIT MOKHO
TPEIIONIOKNT, YTO Ha KaXIOM KJIATTepe KOIMPYIOTCs HEKOTOPHIE «ITPOIBHHYTHIC
KJIATTEPbI-HOCUTEIH, T. €. «IpoABUHYyThie» CHC-bl B JAHHOH YHPOIIEHHON MOJIEIH
HEe UMEIOIIME PaHTa U SBJISIONIAECS CeTe00PasyoIMMU KIIATTepaMU CETH PaHra HyJlb.
K stum CUC-am npuKperuifioTcs A03peBIre (IeTH) WK M0 KAKOH-TH00 MpHYrHe
OTKpeIUIeHHbIe paHee (KOMa, KIIMHUYIecKast CMepTh. .. ), HO BOCCTAHOBHBIIINECS MaTe-
pUaJbHBIE HOCHTENHN U3 PacTyIIel MUPOBOH JeMorpadpuIeckoil CHCTEMBL.



AHTpOIONOrNYECKHE U UCTOPUUYECKUE TAaHHBIE HEOCNOPUMO
CBUJETEJILCTBYIOT O LIMKJIMYECKON MPUPOIE PAa3BUTHUSL YEJIOBE-
Ka. [Ipyyem 1IMTeTbHOCTh ITUX LIMKJIOB CO BpEMEHEM COKpala-
ercsi. Eciiu Bpems u3mepsTh B jlorapudmuyeckoM Macuirade —
IIKaJla QaHTPOIIOJIOTMYECKUX U UCTOPUUECKUX LIUKJIOB CTAHOBUT-
Cs1 PABHOMEPHOM.

Kak 3to moxHo 00bsichuth? C.I1. Kanmia [3,4] yka3siBaeT
Ha cylecTBoBaHue 11 BpeMEHHBIX MHTEPBAJIOB B UCTOPUU 3BO-
mouuy yesoBeka. OHU ONpenesioTesl UM Ha JJorapupMUYecKou
1IKaJIe BpEMEHH (JIorapru(M — HaTyPAJIbHbIN).

Pa3zputne Mup-cucteMsl BHYTPU KaXAOro TaKOro IMepuoja
NPEJICTaBJISAIO, 110 er0 MHEHHIO, CaMONOJOOHBIH Mpolecc, a ca-
Ma ITPOJOJIKUTENBHOCTD LIMKJIOB OIPEAEANACh TEM, UTO B TeUE-
HHME KaXJOro U3 HUX MPOKHUBAJIO OIMHAKOBOE KOJIMYECTBO JIIO-
ne: 9 muipn yenosek. [IpuyeM 3Ta BeM4MHA BBICTYIAET Y HETO
B KaQU€CTBE MHBAapUaHTa CUCTEMHOro pocTta. OJHaKO NOHUMAHU
NPUYMHBI HUKIAYHOCTH B TAKOM MOAXO/E JOCTUTHYTO He ObLIO,
YTO OTMEYEHO U CAMUM aBTOPOM:

«OTMG‘IGHHyIO IMUKJIMYHOCTh MOJXHO CBA3aTh C TEM, YTO

Ps = K’Int NepHOJIMYHA B KOMILIEKCHOW O0JIaCTH, WU Ke
TEeM, UTO MBI UMEeM JIeJIO ¢ OuypKarusiMu B 60Jiee MoTHOM



CHCTEME YpaBHEHHMH, ONUCHIBAOIIEN pocT>» [1]15.

BBeziemM NOHATHE MEHTAJILHOCTH KJIATTEPa-HOCUTES KaK JJ1e-
MEHTapHOU, HEIEIMMOM B JIAHHOM YIIPOILEHHOW MOJIENH, €/1U-
HUIIB (DYHKIIMOHUPOBaHUSI ceTH. ABTOp OTHaeT cebe OT4eT B
TOM, YTO BBEICHUE U UCIIOJIb30BAHUE ITOTO MOKA3aTessl CIOPHO,
a, BOBMOXHO, U B KOPHE HEBEPHO, T. K. HEM3BECTHO MOXKHO JIU
M3MEPUTh TAKOE MHOTOMEPHOE SIBJIEHUE, KaK CO3HAHUE, OTHUM
YKCIIOM.

[IprmeM 3Ty MEHTAJILBHOCTh PABHOU eMHULE. MEHTalIbHOCTD
YIIPaBJISIIOIIETO CETH PaHra HyJib, KOTOPbI acCOLIMUPYETCS C y3-
JIOM 3TOH CETH, B KOTOpBI BXOAUT JIBE CBSI3U, MPUMEM paB-
HOW JBOVKEe. MEHTAIbHOCTD YNPABJISIONIETO CETH MEPBOrO paH-
ra mpuMeMm paBHOU ueThipeM. Ee y3en momkeH obecrieumBath
KaK KOMMYTAaTOp CBsI3b MEXIY KaXKAbIM M3 YeThIpeX KJjarTe-
POB-HOCUTEJIeH 3ToM ceTu. Jlasee, o MHAYKIMU 3aKTI09aeM, YTO
MEHTAJILHOCTh JTI0OOU COBEPIIIEHHOM CETH paBHA YUCITY KJIATTe-
POB-HOCUTEJIEH, KOTOPOE OHA CONEPKUT. MEHTaIbHOCTh PacTy-
1Ief CeTH KaK MEHTAJIbHOCTb YIPABJISIONIEr0, CBA3aHHOIO C y3-
JIOM 3TOU CETH, TaKKe CUYATAEM PABHOM YMCITY KJIATTEPOB-HOCH-
TeJIell, KOTOPOE OHA COMIEPKUT.

CocraBuM TaOnMIly MEHTAJIBHOCTEH [is ceteit panra 0—4: ot
NPUMATOB JIO YeJIOBEKa.

5 3ra aucro (bopmastbHasA TOMBITKA OOBACHEHUS NUKJIMYECKOTO YCKOPEHHS
UCTOPUUYECKOTO BPEMEHU HA OCHOBE JIUIIb MaTEMATUKU C CUHEPTETUUECKAM YKJIOHOM
HPEZICTABIISIETCS COBEPIIEHHO OECCMBICIICHHOM.



R=0...1 M =2..4
2? 2’ R=1...2 M=4... 16
=2..3 M = 16... 256
48 58 R=3...4 M = 256... 65536
— S
16 — 2
y) @ R=4...5 M = 65536...65536

Tabauya 1. Pocm menmanvHocmu cemeli paneoé R =
0,1,2,3,4.

MOXHO TPeanookUTh, YTO MEHTAIBHOCTh KJIaTTEPa-HOCH-
TeJIsl B IIPOLIECCE POCTA CETU HE OCTAETCS MOCTOSIHHOM, a Helpe-
PBIBHO pacTeT U, CJIeI0BATEIbHO, €IMHUIIA, B KOTOPOU U3Mepsi-
€TCSl MEHTAJIIbHOCTh PAcTyILIEW CETH, HE OCTAETCs] HEM3MEHHOMU.
MeHTaIbHOCTh CETH B TAKOM CJIy4ae OIpeIeNseTcsl Uepe3 pacTy-
IIyI0 MEHTaJIbHOCTh KJlarTepa-HocuTessl. [lockonbky npu nepe-
XOJIE CETU OT OIHOTO AOCTUTHYTOI'O FapMOHUYECKOTO pa3mepa K
CJIEAYIOLIEMY YMCIIO CBA3EM KaXJIOro KJlaTTepa-HOCUTEINS y/IBa-
MBAETCS, JIOTUYHO MOCTYJIMPOBATh MPU ITOM YIBOEHUE €ro MEH-
TAJILHOCTU. B TakoM ciiyyae MEHTAJIbHOCTb KJIaTTepa-HOCUTEIS



B IIPOLIECCE IBOJIOLMU OT MEPBBIX ITPUMATOB JI0 COBPEMEHHOIO

YyeJIoBeKa Bo3pacrasa OT 29 10 2%2.

Knarrep-Hocutenp oOnanaeT aBorcTBeHHouM mpupoaon. C of-
HOM CTOPOHBI, JJIs1 CETU — 9TO CPEACTBO KONMPOBAHUSA U (PYHK-
uoHupoBanus. C Ipyrov CTOpOHBI, OH CBSI3aH C YEJIOBEKOM Kak
C «MaTepuaIbHBIM» HOCUTEIEM ceTH. BBeJieM MoHATHE MEHTaIb-
HOCTH 4eJIoBeKa, Kak Hocutesa MC. 9ta MEHTAJILHOCTD SBJISET-
Cs1 OTPaKEHUEM MEHTAJIbHOCTHU CBSI3AHHOTO C HUM KJIATTEPa-HO-
CHUTEJIS, IOITOMY OYOem UBMEPSIMb UX 8 OOHUX U NeX JHce eOUHU-
yax. Ho B JaHHOM MoaXofie CpaBHUBATh He OyJeM, T. K. HESICHO
KaK 3TO C/IefIaTh.

MeHTanbHOCTh KJIaTTepa-HOCUTENsl KaK CpelcTBa KOMHUPO-
BaHUs JIOJDKHA PacTd M COOTBETCTBOBATh CIIEAYIONIEMY ITaIy
9BOJIIOIMY, & MEHTAILHOCTh MH/IMBUIYYMA, CBSI3aHHOTO C 3TUM
KJIATTEPOM-HOCHUTEJIeM — 00ecIieurBaTh Te MPEUMYITeCTBa, KO-
TOpBIE JA€T CO3HAHKE JIsI COOCTBEHHOW SKCIIAHCUU U SKCITAHCUT
CeTH.

YV npumaroB, FOMUHOUIOB, TOMUHH/I M1 YeJIOBEKa TO MPUBEJIO
K MTOCTOSTHHOMY POCTY 0ObeéMa roJIOBHOI'O MO3ra B IIpoliecce aH-
TponoreHesa. I1o mepe pocra Cerun yesoBeka, Ipy NEPEXome OT
OJJHOM TapMOHUYECKOW CTAANU K IPYrou, MEHTAJIbHOCTh HOCH-
TeJIs-uesIOBeKa Kax/Ibli pa3 Bo3pacraja B JiBa pas3a. (Peub uger
0 cpeaHeM mnokaszaresie.) To ke MOXHO cKa3aThb U O MEHTaJIbHO-
CTH COIIYMa, MPEJCTABIISIONIEr0 COOON MHOKECTBO JIIOJIEH, CO-
€IMHEHHBIX Pa3HOOOPA3HBIMU COIMATLHBIMU CBSI3SIMU.

Beigatomuiicsi COBETCKMI TYMaHUTAPHBIN MBICIUTEITh aKaJe-



Muk B.®. [TopiiHeB cumTai, 4TO YeJIOBEK INEepBOHAYAIBHO 00-
JIaaJl TPYMIIOBBIM UJIH CTAHO-TIJIEMEHHBIM CO3HAHUEM, TI0100-
HO pacnpeieseHHOMY CO3HaHMIO KOJIOHWH MYPaBbEB, ITUEN WIN
TEPMHUTOB U JIMIIb 3aTeM B XOJI€ SBOJIONUK OOpes JIUYHOCTHOE
CaMOCO3HAHWE U UH/IMBUAYAJIbHYIO ICUXUKY. (Bo3MoOsKHO, 31€ch
CKPBITBI KOPHHU KOJUIEKTUBHOTO Oecco3narensHoro no K. I0ury.)
[37]

Ecnu 310 Tak, TO cO3HaHUE MEPBbIX APXaHTPOIIOB OBLIO CKO-
pee CeTeBbIM, YEM JIMYHOCTHBIM. TOrja Kak COBPEMEHHBIN 4Ye-
JIOBEK, B 3HAYUTEJIBHOW CTETeHW YTPATHMBIIUU TAKyl0 CIOCOO-
HOCTb, — HE BUJIUT, HE YYBCTBYET JPYIrMX MWIJIUAPAOB JIIOAEH,
’KMBYILIMX BMECTE C HUM Ha Iu1aHeTe 3emuis. VIckinoueHueMm sB-
JISTIOTCSL BEJIMKWE TPOBUIIIBI, Takve Kak Tecna, Banra, Keiicu,
COXPaHUBIIIHE ITU CIIOCOOHOCTU KaK aTaBU3M.

% %k 3k

BBenem B paccMOTpeHME ypOBE€Hb MEHTAJIBHOCTH COLIMyMa
(VM) kak 1BOMYHBIN JiorapudM MEHTAJILHOCTU HOCUTEJISI-Yeo-
BEKa. ITUM II0OKa3aTesIeM, BO3pacTaiolum B nporecce pocra 1C
ot 0 1o 256, MoXxeT ObITh U3MEPEH YPOBEHb PA3BUTHS UEJIOBE-
YECKOM M BCeX MOCJEeLYyIMX 3a Hed IuBwiImM3auui. [Tockonb-
Ky YHACJIEHHOCTb HACEJIEHU MUPA B HAILIEW MOJIE/IN paBHA YUCITY
Hocutesell CeTu yesioBeKa, YMHOKEHHOMY Ha 30MOH-K03(pu-
LIMEHT, TO JIOTapru(pM OT 3TOU YUCIEHHOCTU 32 BBIYETOM HEKO-
Topoil nocrosiHHOM (logyok) Oymer paBeH YM. YM nonHocThIO



ONpENEIIIETC YMCIEHHOCTBIO HaceneHus 3emuid. Bo3pacranue
YM Ha equHUILy 32 KAKOU-TO TPOMEKYTOK BPEMEHU, CKAKEM, OT
30 o 31 o3HayYaeT, YTO YUCIEHHOCTh HACEIEeHUsT 3EMJIM 32 TO
BpeMs1 yABalBaeTCsl.

Omnpenenum YM kak 6e3pa3MepHblil JIoraprupMUIECKU TO-
Ka3aTellb, XapaKTEPU3YIOIIUKA YPOBEHb Pa3BUTUSI CPEIHECTATH-
CTUYECKOIO 4YeJIOBeKa M COLMYyMa B LIEJIOM, MPUBS3aHHBIM K
OIPE/IEJIECHHOMY MEpHOy MCTOPUYECKOTO pa3BUTHUsI B 4Yepere
NOI00HBIX €MY TIEPHOJIOB, COK PAIIAIOIIMXCS TT0 3aKOHY IPOrpec-
CHU CO 3HAMeHatesieM ¥2. AOCOIOTHOE ero 3HaYeHue, IPU TAKOM
OIpEJIENIEHNH, HE HECET HUKAKOW NH(popMaluu.

CpaBnuBath YM conmyMa MOKHO TOJBKO B Npe/ieJiax Ka-
KOW-TO OJHOM 310X rumepooandeckoro pocra. Tak, mis
Cern yenoBeka YM pacrer ot 17 B MOMEHT Hadasa ee pocra Ao
32 B moMeHT noctpoenusi CUC nsitoro padra u Hadasia ieMorpa-
(pnueckoro nepexona. B ator npomexyTok Bpemenu Y M Moxer
CIIy’KUTb MHTErPaJbHbIM [OKA3aTeJIeM Pa3BUTHS Y€IOBEYECTBA
Kak cucreMbl. B 1982 rony Cerp yenoBeka 10CTUraeT npenena
CBOETO POCTa, TUMePOOIMIECKUI POCT 3aKaHYMBAETCS U YUCIICH-
HOCTb HaCeJIEHUS1 MUpPa, a 3HAYUT U YM He MOTYT YK€ CITy)KUTh
nokaszaressiMu pazButus. Onepaiys peruivKalyy Wi 1eMorpa-
(praecknit nepexon OTMEUAIOT HAYAIIO CJIELYIOIIEHN SITOXU TUTIEP-
6omueckoro pocta. Poct cetu Post Homo crapryer B 2062 rony
u YM Post Homo sapiens Oyaer pactu ot 33 1o 64. BaxHo 1o-
HUMAarTh, 4TO 3HaUeHue Y M = 33 B MOMEHT OKOHYaHU S NIEPEXO/Ia
HE JIOJUKHO CPaBHUBATHCS CO 3HaYeHHEM Y M = 32 B MOMEHT €ro



Haydajia.

BBenenune Takoro nokasaresis Kak Y M npesncrasisercs BIo-
HE JIOTUYHBIM, €CJIM UCXOIUTh U3 MPUHLIMIIA JeMOTpapUuyIecKo-
ro umneparuBa Kamuipl B HENMpu4MHHON €ro (hOpMYJIUpPOBKE.
T. e. B TOM €ro NOHMMaHWM, B KOTOPOM UYMCJIEHHOCTb HaceJe-
HUS 3eMJI HNPUYMHOM CBOETO POCTa U pocTa APYrux MoKasare-
Jieid r00aIbHOTO Pa3BUTHUS HE SIBJISIETCS, 4 BHICTYIIAET JIUIIb KaK
MOKa3aTeJb yPOBHA Pa3BUTUs COLMyMa Kak cUCTeMbl. (B Ha-
1Ie MOJIETM TAKUM NOKA3aTeJIeEM CIIYKUT Pa3Mep pacTylieu ce-
TU (WM €ro Jjiorapudm), COMpoOBOKAAOIIECH PA3BUTUE TEKYILEN
aBaHrap/HOUN CUCTEMBI IBOTIOLUH. )

O TOM, YTO UMEHHO YMCJIEHHOCTBIO HACEJICHUS] MUPA MOXET
OBITh U3MEPEH YPOBEHb JIOCTUKEHUN YeJIOBEYECKOW ITMBUIIA3A-
uu nuietr B cBoeil kuure «lloyemy BnactByer 3amaji... mo
KpaiiHen Mepe, roka eite» npodgeccop CTaHdOpICKOro yHUBEp-
cutera Vs Moppuc. OH paccMaTpuBaeT HECKOJIBKO KJIIOUEBBIX
(paxTOpOB, XapaKTepU3yIOIKX MPOrpecc, a 3aTeM CBOOUT UX K
OJHOMY IOKa3aTes0, KOTOPBIM HAa3bIBAET MHIEKCOM COLIMAJIbHO-
'O pa3BUTHS yesioBeuecTBa. V1 BOT OKa3bIBaeTCs, YTO PacTeT STOT
WHJIEKC TIPAKTUYECKH IO 3aKOHY TOH ke caMOU TurepOoIisl, MO
3aKOHY KOTOpoil pacteT u Hacenenue 3emiud. ([lompoGuee cwm.
«Mug o gemorpadpryeckoM UMIIEPATUBE.)
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Puc. 2. I'unepboauueckuii pocm uHoeKca couuanNbHoz0 paseu-
MuUst 4en08euecmaea U YUCAEHHOCHU HACeNeHUsl 3eMAU OM HeOAU-

ma 0o 2000 zoo0a. [46, 47]

CrnenoBarenbio, YM coryMa Kak Jiorapum YUCJIEHHOCTH
HaceJIeH!sI MUpA C TIOJIHBIM OCHOBAaHUEM MOXET CUMTATHCS UH-
TerpajbHbIM MOKa3aTesieM CTAaHOBJIEHUsT HOOC(EPHI B IOXY I'M-
nepooIMIecKoro pocra. B To ke BpeMst HEOOXOIUMO OTMETHUTD,
4TO, HECMOTPsI Ha YIOOCTBO HCIOJIb30BaHMs Y M-a, IOCKOJIbKY
MEHSIETCsI OH KaK JISWCTBUTE/IbHASI BEJIMYMHA B HEOOJBIIINX TIpe-
nenax ot 0 no 256, ero npuMeHeH!e UMeeT JIBa CYIIeCTBEeHHBIX
He/IoCTaTKa:



IlepBblil HEJOCTATOK CBS3aH C €r0 JOCTOMHCTBOM: TTOKa3a-
TeJb STOT JOrapupMUIECKUI U YUCTO TICUXOJOTUYECKU YBEIU-
YeHUe ero Ha eIMHUILY (B )KU3HU Mbl OOBIYHO UMEEM JIEJIO C JIH-
HEMHOM IIKaJION ), Ka3aJ0Ch Obl, MaJIo uTo MeHsieT. Ha camoM ke
JieJie YMCIIEHHOCTh HaceJeHUsT 3eMJIU MPU TAKOM YBEJIMUEHUU —
yABanBAETCHl.

BTopoit HegoCTaTOK, CBA3aHHBIN C TIpUMEHeHreM Y M, 3a-
KJIIOYA€eTCs B TOM, YTO 3TOT ITOKa3aTeJIb HUKaK He BBIJEISAET B KO-
JINYECTBEHHOM OTHOIIIEHWH IVIABHBIE STAITbl SBOIOINU YeJIOBe-
Ka, korga YM npunumaert 3Havenust: 1,2,4,8,16,32,64,128,256.
T. e. rapMOHMYECKHE CTaJUU POCTa CETH BBHIICJICHBI JIMIIb
€ro LEJIOUUCIEHHOCTBIO, & COBEPIIIEHHbBIE, JOCTUTAIOIINECS TIPU
TMOSIBJIEHUM HOBOTO BUJA, BBIACJSIOTCS CPeAr TapMOHUYECKHX
JIAIIL TEM, UTO SBJISIIOTCS LIEJILIMU CTENIEHAMU YrCIia 2.

Ecnu Obl ypoBeHb pa3BUTHS COLIMYyMa BO3pacTall Kak (PyHK-
V51 BpEMEHU PaBHOMEPHO, TO pAaBHOMEPHBIM OBLT ObI M UCTOPH-
yeckuy rponecc. OJHaKoO Ha caMmoM JeJie — 3To He Tak. Pocrt cetn
C TEYEHUEM BPEMEHU YCKOPAETCs, IIPUYEM IIPU JOCTUKEHUU €10
TapMOHHMYECKOTO pa3Mepa MPOMCXOAUT MPUOABKa MO MPHHITUITY
«BCE WJIA HUYETO» ellle OIHOrO OJIOKa B KaKyI0-TO HEBEIOMYIO
CTPYKTYpY.

[TockosbKy Bpems 9BOMIIOLIAM YEJIOBEKA U3MEPSETCA LUKJIA-
MU (LIEJIBIM MX YMCIIOM), BCAKOE JOCTHMKEHHUE CEThIO TapMOHHU-



YEeCKOM CTaAMK CBOEro pocra (Korja ee pa3mMep paBeH JBOWKE B
CTETeHM) J0JIKHO MPOUCXOJUTh HE TJe-TO BHYTPH 3apaHee Io-
MEUEHHOTrO ITMKJIa, & B MOMEHT ero 3aBepiieHus1. imeHHo tormia
3aKaHUMBAETCS MOCTPOSHUE «TEKYIIEro YIPaBISIONIEro», Haun-
HaeTCsl MPOLIECC €ro KIOHUPOBAHUS U IIOCTPOEHUE CIIEAYIOUIETO.
N umenno torga CeTb M COLIMYM HAXOJSATCSI B COBEPILEHHO OCO-
OEHHOM COCTOSIHUM — COCTOSTHM TAPMOHUYECKOTO JIOCTUKEHUSI.

Certpb 4enoBeKa pacteT OT 2-X KJIarTepoB Jo 65536-1u u npo-
xonuT 16 rapMOHMYECKUX CTaJui CBOEro pocTa, pu 3toM YM
MPYU JOCTUKEHUU KAKIOW TAKOW CTAIUU BCAKUM Pa3 BO3PACTAET
Ha eaunuily. CnenoBaTesibHO, UMeeTcsl 15 UCTOpUYECKUX Nepu-
OJIOB, MPeICTaBJIEHHBIX B TaOmUIe 7.



. Yposetb
JlmiTensHOCTb Mepioa MEHTATBHOCTH DTan CTaHORTeHHS HOOC( epbl
941 ThiC. neT 17 Homo ergaster ;
Cosepiu. Kab
393 18 Homo antecessor, TEXHOIOT b,
heidelbergensis poCT ofbema
150000 179 19 Homo sapiens FON0BHOTO MO3T
o : neandertalensis
-171000 85,5 20 Homo sapiens
-83500 42,3 21 Homo sapiens sapiens. Bo
43200 519 . 3apok et KYCCTEa, pe
T - - TeX HHYeCKoro Mporp
-21300 13.1 23 Pe3koe yckoperie Tex
He , A1 3HecOep exeHHe 1
8154 5088 ner 24 1d, CeBCKOR X03RMCTBO,
Ofl0Mall 1CB Tb
2066 2544 e TlepBbie uueHamsaumun: Erimet, Hampis,
=-aUbo el e ) -
apesHuii [ymep, epy
=522 1272 26 Dunocodus: rpeseckan | H3aLHA
- 636 . DTHKa: MOpaslb, HPaBCTBEHHOCTb, PETHI S,
- - = driocodus
1386 218 28 Jcrenmka: |
- - MY3bIKa, apXHTEKTYPa
1704 150 79 EcTecTBO3HaHHE: (1131Ka, XIMHS,
: - - M@TeMarHKa
1863 795 30 Tetitka: rigposos, o
Pajino, NPOMBILITIE
1942 3975 3 TexHomoTHA: aTo
1982 . CyMMa TeXHOTOTHil: KOMTBIOTEPb, HHTEPHET,
- o COTOBas CBA3b

Tabmuma 7. 15 ucTopryecKux MeproioB Pa3BUTHS YeIOBEKa
Y COLIMyMa.

JTMTENbHOCTh KaXJOro TaKOro Mepuoja yMeHbIlaeTcs B 3a-
BHCHUMOCTH OT €r0 HOMepa MO 3aKOHY OJIM3KOMY K TeoMeTpu-
YeCKOM MPOrpeccuyl co 3HaMeHaTeNleM »2. Boimuiiem psiz oTHO-
IIEHUH MPOAOKUTEBHOCTU KAXA0T0O CJAEAYIOIIEro nepuojaa K



MPENBIIYIIEMY:

0.42,0.45, 0.48, 0.50, 0.52, 0.60, 0.39, 0.5, 0.5, 0.5, 0.5, 0.5,
0.5,0.5

Cka4yok B 3TOM IMOCJIEJOBATEILHOCTUA IPUXOAUTCS HA 3MOXY
HEOJINTa, KOTJa CTeNeHb CXKaTHs ICTOPUYECKOTO BpeMeHH ObLia
MaKCUMAaJIbHOM.

B ¢denomenonoruueckor teopun Kanuipl nonstue «cxkarue
MCTOPUYECKOTO BPEMEHM» BBOAMTCS JIMIIb KaK KayeCTBEHHBIN
MIOKa3aTesib, «Ha CJIOBaX» XapaKTepU3YIOUIUNA YCKOPEHUE UCTO-
puayeckoro pa3Buths. Takue nokaszareau Kak MEHTAJIbHOCTb U
YPOBEHb MEHTAJIBHOCTH, BBEJIEHHBIE HAMU PAHEE, XapaKTepU3Yy-
I0T YPOBEHb Pa3BUTHS YeJIOBEKA 1 00IIecTBa. MOXKHO MONBITATh-
Cs1 BBECTH €llle OJMH MOKa3aTeslb, XapaKTepU3YIOIIUi YCKOpeHe
SBOJIOIIUY U PA3BUTHSI CCTEMBI «PACTYIllee HacelleHre 3eMITn».

CornacHo (peHOMeHONMOrNYecko Teopun Kanuiipl Takue mo-
KasaTelqyd pa3BUTHA colmyma, Kak Mupoou BBII, mmpooe
SHepronoTpedaeHue, YUCIo0 U300peTeHUd U OTKPBITHIA, KOJH-
YeCTBO HAKOIUIEHHOH MHGopMaluu 00 yCTpONCTBE MUPA, YHC-
JIO TPAaMOTHBIX JIIOJIEH, YMCIIO TOPOACKUX KUTEJEH. .. POCIIU, TaK
K€ KaK YMCIIEHHOCTh HaceneHus1 3emuty, runepoonnaecku. [Ipu-
YeM pOCT 3TOT MPeJCTaBJislT COO0l CUHXPOHHBIN, COIIACOBAH-



HBII TIPOIIECC, T. €. TOYKU CUHTYJISIPHOCTH Y BCEX STUX TUTIEpOOI
B IEPBOM MPHUOJIMKEHUH (C TOYHOCTBIO 710 XapaKTEPHOTO Bpeme-
HU Kanuiipl) coBIMaaaor.

C.II. Kanuia cuurar, 4To pacryiiee HacejaeHne 3eMJTv BbI3bl-
BaeT rurnepOOMUYECKUN POCT OCHOBHBIX TOKa3aresed riodab-
HOT'O pa3BUTHUS ¥ C(DOPMYJIMPOBAII ITO MOJIOKEHUE KAK MTPUHILIUIT
nemorpaduueckoro ummneparusa. Ha camom xe fiese cBsi3b MexX-
JIy YMCIIEHHOCTBHIO Y IPYTMMU TTOKA3aTeNIsIMU MOXKET W He ObITh
MPUYMHHO-CJIEICTBEHHOM, a OBITh BCETO JIMIIL COMYTCTBYIOIIEH
(eM. 1. «Mud 0 gemorpapuueckoM UMIIEPATUBE» ).

Tak 3TO WM He Tak — HEBAXHO B JAHHOM Cllydae. A BaXHO
TO, YTO TOBOPSI O C:KaTUM (YCKOPEHUH ) UCTOPUYECKOTO BpEMEHU
C.II. Kannua umen B BUy YCKOPEHHME POCTa ITIaBHBIX ITOKa3are-
JIeil pa3BUTHUSI, PACTYIIUX CUHXPOHHO C YMCIIEHHOCTBIO HaceJe-
Hus 3emud. B Takom ciydae cxkatue UCTOPUUYECKOTO BPeMEHH!
no Karuiie mosHOCThIO onpeensieTcs yCKOPEHUeM pocTa IJ1aB-
HOTO TOKa3aTeJisl SBOMIOIUY U Pa3BUTH S — YUCJIEHHOCTH Hacee-
HUS 3eMIIn.

[TockonpKy B Hameil moxpenu u B Moaenu Kanwuiibl uucrieH-
HOCTb BO3PACTAET MO 3aKOHY MPOrPECCHU Ha TMOCJIeI0BATeIbHO-
CTU COKpAILAIOIIMXCS O 3aKOHY TOM € CaMOM MPOrpeccuu Uc-
TOPUYECKHX IMKJIOB, ObLIO Obl HETMPABWIILHO OIMpPEAesIsTh CTe-
TNIeHb CKaTusl (YCKOPEHHUsT) ICTOPUYECKOTO BPEeMEHU B OTPBIBE OT
9TUX LIUKJIOB.

BosbMeM m1s1 ornpesieIeHHOCTH Hally MOJENib, B KOTOPOU
MEpOU Tporpecca SBISETCS pa3MeP COMPOBOXKIAIOIIEN IBOJIIO-



o cetd. CKOpPOCTh pocTa IMoKaszaTesell pa3BUTHS COLMyMa
37IeCh MOET OBITh BBIPAKEHA KaK MPUPOCT YUCIEHHOCTH HOCH-
TeJiel K MPOMEXKYTKY BPEMEHH, 32 KOTOPbII 3TOT MPUPOCT MPO-
U30LIE.

VuuteiBas UMKJIMYHOCTh POCTa M Pa3BUTUS YEIOBEUYECTBA
KaK CUCTEMBI, OIIPEAEIUM 11 KK JJOr0 HICTOPUYECKOTO Meproza
CPE/IHIOI0 CKOPOCTh POCTa MHTErPAJIbHOIO MOKa3aTesl I7100asb-
HOT'O Pa3BUTHs COILIMYMA KaK OTHOILIEHVE MPHPOCTA YUCIEHHO-
CTU HacesieHUs1 3eMJIM 32 JaHHbII UCTOPUYECKUI MEePHOJl K €ro
JUTUTEIBHOCTH.

YckopeHue ke pa3BUTHsI COLIMYMA JIOTUYHO OMPeIeuTh Kak
BEJIMUMHY Oe3pa3sMEepHYI0 M OTHOCHUTEJIbHYIO: KaK OTHOLLIEHUE
NPHPOCTA CPEJHEN CKOPOCTH POCTa YMCIIEHHOCTH (pa3mepa ce-
TH) Ha TEKyLIEM HUCTOPUYECKOM IEepUoie K CPeJHEN CKOPOCTU
€ro pocra Ha HpeAblayIieM. YUWThIBasl, YTO YMCIEHHOCTh Ha
Ka)JOM TaKOM UCTOPUUYECKOM MEPUOJIE YIBAaUBAETCS, a €ro JIu-
TEJBHOCTh COKPAIIAETCsl BABOE MO CPABHEHMIO C MPEbIIYIIUM,
MIOJTy4aeM, 4TO 3TO ycKopeHue oT kKoHua Heonmra (3000 rog no
H. 3.) 10 1982 roga npu nepexozae OT OAHOTO NEPUOAA K IPYyTOMy
ObLJIO IMOCTOSIHHO Y PaBHO (B OTHOCUTEJIBHBIX €IMHULIAX) TPEM.

Ecnu xe paccmarpuBarh Bce BPeMsl SBOJIIOLMM YEIOBEKA OT
nossyieHuss Homo ergaster (erectus?) g0 HalMx JHEH, TO YCKO-
pEHUE IBOIMIOLIMY, POCTA U PA3BUTHS YEIOBEUECTBA KAK CUCTEMBI
Ha MOCJIe0BATeIbHOCTU COKPAILAIOIIMXCS] UCTOPUYECKUX 1UK-
JIOB, MCXO/IS1 U3 JIAHHOTO OIpe/ieNieHrs], ObUI0O MAKCMAJILHO BO
Bpems HeommTa (2/0.39 — 1 = 4.13): oT BOCbMHM TBICAY JIET IO H.



3. 10 TPeX ThICSY JIET A0 H. 3.

MOXHO TaKuM ke 00pa30oM ONpeIeIUTh YCKOPEHUE Pa3BUTHS
Y Ha MOMEHT Tepexo/ia, XOTs 9TO, BO3MOXHO, M HE COBCEM TTpa-
BUJIBHO, T. K. YACJIIEHHOCTb 3[IECh YK€ HE SIBJISIETCS €IMHCTBEH-
HBIM TMOKa3aTesieM pa3Butus. Eciu qemorpaduyeckuii nepexos
YJIOKUTCS B JIBa IIMKJIa XapakTepHoro BpemeHu 1982-2062 rr.,
TO, YUUTHIBAS, YTO YUCJICHHOCTh 32 BPEMsI €r0 MPOTEKaHUsI YABO-
UTCsl, CPE/IHSISl CKOPOCTD ee pocTa OyleT Takou ke, Kak Ha Mpo-
TSKEHUH TTOCJIEAHETO UCTOprueckoro nepuoga 1942—1982 rr.

CrnenoBatenbHO, YCKOPEHHE Pa3BUTHSI BO BpeMsl Mepexoja
YMEHBIIIUTCS OT TPeX €AMHUIL 10 HYJIs, YTO O3HAYAET COXpaHe-
HUE B CpPEHEM TeX K€ TEMIIOB POCTa OCHOBHBIX MOKa3aTesien
100ATBHOTO pa3BUTHs. PAKTUUECKU ke — ITO TOPMOKEHUE, Pe-
rpecc 1o CPaBHEHUIO C OUeHb OJTM3KUM, HETABHUM TIPOIILIBIM, a,
YUUTBIBAsI KPATKOCTh M YHUKATBHOCTh 3TOTO NIEPUOa B UICTOPUU
pa3BUTHS YEIOBEYECTBA, MOKHO TOBOPUTH O TOM, UYTO MEPEXOL
(0CcOOEHHO ero 3aBepIIaIIMi ITAIl) — ITO MepeIoMHasI IM0Xa,
BpeMsI TIEpeMeEH.

3a nepexonom —nocie 2062 roja v Jajiee, YuCJIEeHHOCTh Hace-
JIEHUsI MUpa MEHSITbCS PAKTUUYECKU He Oy/IeT U He TOJIbKO YCKO-
peHue, HO ¥ CKOPOCTb POCTa MHTErPAIbHOTO TIOKA3aTelIsl SBOJTIO-
UM ¥ Pa3BUTUSI OOPATUTCS B HYJIb; HICTOPUIECKUX U MHHOBAIH-
OHHBIX IIMKJIOB, CBSI3aHHBIX C PACTYIIEH CEThIO YeTBEPTOTO PaH-
ra, Oosbilie He Oy/IeT, U JajbHelillee pa3BUTHe IMBUIN3ALIMY B
OmKaIe ThicsTuesNieTrst OyIeT CBA3aHO ykKe He C POCTOM YHC-
JIHHOCTH, a C KAYeCTBEHHbIMU U3MEHEHHSMU B YeJIOBEKe U 00-



I[IECTBE.

ComracHO HalleW TEOpUH, IJIUTEIBHOCTh UCTOPUYECKUX IIe-
PHOIOB C MOMEHTa KOHIIa HeonuTa A0 1982 roma cokpanaiach
10 3aKOHY I'€OMETPHUYECKON MPOTrPEecCUy CO 3HaMeHatelleM 2.
Ha Takoe *ke ee cokpalleHre yKa3blBaeT UCTOPUK U COLUOJIOT
b.®. TlopmHeB B cBoer kHUTE «O Hayase 4eJ0BEYEeCKOM UCTO-
pun» [37] u ucropuk .M. JIpIKOHOB B 0030pe UCTOPHH YEJIO-
BeuecTBa «Ilytu ucropum». [8]

YpoBeHb MEHTAJIBHOCTU, CBSI3AHHBIA C KaXIbIM HCTOpUYE-
CKUM IIMKJIOM CKOpee BCEro He CBSI3aH C KOJIMYeCTBOM MH(OP-
Marly, HaKOTUIEHHOH B COLIMYME, a MTPeCTaBIIseT COOOM aHaJIoT
u3BeCcTHOro koadduiuenta 1Q. 1o nokazaresib ypoBHS pa3Bu-
THS1 OOIIECTBA U MOTEHIIMAIBLHON CIIOCOOHOCTU COLIMYMA K pa3-
BUTHIO.

Ha a3pike mHpopmatukn YM — 3T0 XapaKTepUCTUKA «Ke-
ne3a», a He «codra». Tak, KoMIbIOTEp Ha Oa3e Ipolleccopa
Pentium IV mipu TO#l ke onepanoHHON cucTeMe uMeeT Oosee
BBICOKHME MYJIbTUMEANIHbIE BOZMOKHOCTH, yeM Pentium 1.

VM xapaktepusyeT COIMyM B I1eJIOM U He MPUJIOKUM K OT-
JEJIbHOMY YEJIOBEKY, TaK k€ KaK TemIeparypa He OIpelesieT
KMHETUYECKYI0 SHEPIHI0 OTIEIbHO B3TOM MOJIEKYJIbl. B MOMeHT
JOCTHKEHUSI PACTYILEH CEThI0 TAPMOHUYECKON CTa Ul CBOETO
pOCTa B COIMYME MOSIBIISIOTCS JIIO/IU, SIBJISIOMIUECS HOCUTEIAMU



CJIEIYIONIETO MO BEIUYMHE YPOBHS MEHTAJIbHOCTH.

Takux moneit cHayasla HEMHOTO, HO Yepe3 HECKOJIbKO MOKO-
JICHU UMEHHO OHM ONPENeNIsAT BEKTOP pa3BuTHs. i conmyma
3TOT MPOLECC PUBOIUT K SBOJIOLIMUA HOCUTENSA-yesloBeKa. JT1a
9BOJIIOLMSI MPOUCXOAUT KaK B MOMEHTHI Hayajia 310X (MOosiBje-
HUE HOBOTO BUJA), TaK W BHYTPHU 3TUX 3nox: Homo ergaster —
1,7 mnH net, refigenpOeprckuii yenosek — 0,74 MuH JieT, HeaH-
nepranen — 0,35 muiH nier, Homo sapiens sapiens — 0,085 muiH
JIET A0 H. 3.

Hctopuky JaBHO 3aMETWIHA, YTO MHPOBOU HCTOPUYECKHN
MPOLIECC MPOUCXOAUJI C YIUBUTEILHOM CUHXPOHHOCTBIO Ha pas3-
HBIX UICTOPUYECKMX TaNax B pa3HbIX CTPAHAX, PETUOHAX, YACTSX
ceera. C.I1. Kammmna oObICHSAET 3TO ABJIEHUE CUCTEMHOCTBIO Ue-
JIOBEYECTBA M ToIo0MeM pa3BUTHS BCex ero yacreid. Ho desose-
YeCTBO B I1€JIOM B Pa3Hble UCTOPHUECKUE BpeMEHa ObLIO CHCTe-
MOM JIMIIIb B TOM CMBICJIE, UTO BCe IEIMKOM Haxomuinoch B Cetn
Y 3BOJIIOLIMOHUPOBAJIO IO IUKJIAM CUHXPOHHO C €€ POCTOM. YPO-
BEHb MEHTAJIbHOCTH TaKk€ CUHXPOHHO POC BMECTE C pa3MepoM
CETH HE3aBUCUMO OT MPOCTPAHCTBEHHOIO PACHOJIOKEHUS] HOCU-
TeJiel — MMEHHO 3TUM OOBSICHAETCS CHHXPOHU3M UCTOPUUYECKO-
ro npoiiecca.

A Kak xe n3071AThl? VI304Thl — 3TO STHOCHI, TPYIIIbI JIIOIEH,
W30JIMPOBaHHBIE OT OOIIETO SBOJOIMOHHOTO Tporiecca. B atom



cllyyae cieyeT rOBOPUTh O HepeaIn30BAHHOW MOTEHIIMaIbHOM
BO3MOXXHOCTH K TTPOTPECCBHOMY Pa3BUTHIO U3-32 HEXBATKY MH-
opmarmm. B Takom nonoxeHur OKa3aiuch APeBHUE IIMBUIIN3A-
MM, PACTONIOKEHHbIe Ha AMEpPUKAaHCKOM KOHTUHeHTe. Tem He
MeHee W X Pa3BUTHe, XOTS U C 3aHMKCHHBIMU TMOKA3ATENSIMH,
HO TIOBTOPSIJIO BCE T€ K€ ITUKJIBI, YTO U OCTAJILHOU MUD.

Jlaxe ceroqHsi MOXKHO HATH MaJible COOOILECTBA JIIOJEH, KO-
TOpbIE HAXOASTCS Ha HEOJUTUYECKON M Jake Ha MajieouTude-
CKo# craauu pazButusi. Ho ecnu B3ATh peOEHKa M3 KaKOro-To
JVIKOTO TUIEMEHH, BBIPACTUTH W JIaTh €My OOpa3oBaHUe, TO OH
HUYEeM He Oy/leT OTJIMYaThCsl OT COBPEMEHHOTO YesloBeKa. A BOT
ecii ObLT Obl BO3MOKEH TAaKOM ke TIEPEHOC, CKaXKeM, U3 HeOnTa
— pe3yJIbTaT BhIIIIEN Obl OTpHIIATEIbHBIM. B m000M cityuae pede-
HOK JIOJKEH OBITh JOCTaTOYHO MaJl ¥ He JOJIKEH ellle HavyaTh T0-
BOPUTb, MHAYE IIAHCHI IPAKTUYECKU OYIyT PaBHBI HYJTIO.

Heno B ToM, 4TO B IIpoiiecce pocta peOeHKa BOZHUKAET TaKOu
Neproll, KOrJa OH MOXET W JIOJDKEH HAayUuTbCs TOBOPUThH. Ec-
JIM K€ BPeMsl aKTUBAIIMU COOTBETCTBYIOIIUX HEBPAJIBHBIX MPO-
IIECCOB HE COMPOBOXKIAETCSI OOIIEHUEM C POAUTENISIMU, APYTUMH
JOBMU — 3TOT PeOSHOK HUKOT/Ia HE CTAHEeT MOJTHOIIEHHBIM YJie-
HOM 00mecTBa. IHCTMHKT K OOYYeHHIO SI3bIKa, MTPOSIBIISIIOIIIIA-
cs1 BO BpeMs pocTa 30H bpoka u BepHuke CTOb CIIOXKEH, 4TO
oOy4YeHue JIUIIb CIIOCOOCTBYET BHISIBJICHHIO yKe CYIIECTBYIOIIEH
CMOCOOHOCTH K CJIO)KHOW OCMBICTIEHHOH peuy U ee BOCIIPUSTHIO.
O Tom, Kak obpazoBasics Kpeonbckuil s3Ik niuiet C. [Tuukep B
CBOEH KHUTE «$I3bIK KaK MHCTHHKT»



«CHauazma 3TO ObUT SI3BIK  «IUKUH». XO035eBa
Ta0AaYHBIX, XJIOMKOBBIX M APYTMX IUIAHTALMI YMBIIIEHHO
cMemmMBanyM paboB Pa3HBIX HAIMOHATBHOCTEH, NEUCTBYS
[0 TIPUHLMITY «pa3feisaid W BIacTByW». Tak W NosBUIICA
«IMUKUAH», TPEJICTABISIONMIA W3 ce0s  0oOpyOieHHbIe
LEMOYKH CJIOB (TWMA: «TBOSI MOI He TMOHMMai»),
COCTaBJICHHbIE Ha s3bIKE KOJIOHM3ATOPOB. JIMHIrBHCT
Hepek BUKepToH mpencraBuil JOKa3aTesbCTBO TOTO, YTO
OHUM MaxOM «IUDKUH» MOT OBITh MpeoOpa3oBaH B
TIOJTHOUEHHBIN CIOKHBIN SI3BIK.

s 3Toro HykHO OBUIO OCTaBUTh  HaeJMHE
C  S3BIKOM  «IWIXKWH» Tpymnmy JeTed B TOM
BO3pacTe, KOrJa OHM TOJbKO HAYMHAIT OCBaMBATh
CBOM pOAHOW sA3bIK. HeynoBieTBOpEHHbIE MPOCTHIM
BOCIIPOM3BEIECHUEM HECBS3HBIX LIENIOYEK CJIOB  JETH
MPUBHOCWJIA TPAMMAaTUYECKyl0 CHCTeMy Tyja, Te ee He
CYILIECTBOBAJIO U B MOMUHE. Tak ObUT CO3[aH KPEOIbCKHUiA
SI3BIK, KOTOPHIA MO OOraTCTBy M BBIPA3UTEIBHOCTH HE
YCTyHaeT BCEM IPYTUM SI3bIKaM MUpa» [7].

CoObiTEM HOMEP OIMH IPOLIECCa CTAHOBJIEHUST HOOC(Eephl
ObUIO MOSIBJICHUE sI3bIKA. Murparws moaeil u3 Adpuku Hayda-
sack npumepHo 100 Teic. et Hazan, u k 10000 r. no H. 3. moau
paccemuch 1o Bcemy Mupy. Micxosist U3 3TOro, TMHIBUCTHI ITPU-
XOAAT K BBIBOJY, UTO NEPBOHAYAIBHBIN Mpas3blK yxe chopMuU-
posasicst 100 ThIC. JIeT Ha3a WK, 10 KpallHEeN Mepe, HaXOIWIICS
Ha OJJHOI 13 3aKJIIOUUTEIbHBIX CTA/IMI CBOETO Pa3BUTHSI.

Bo3HuKaeT BOMpoc Takoil ke, Kak W JUIsl BCeX JAPYTruX 3Ha-



YUMBIX 3TANOB cTaHOBJIeHUs1 Hoocdepbl. Kakas nndopmanmon-
Has CTPyKTypa OTBETCTBEHHA 3a (pOPMHUPOBaHME «C(ephl pasy-
Max» U rjie oHa pacrnosioxeHa? MoxeT ObITh, 9T0 reHom? BoT uto
MUIIET 0 TeHoMe TieTepOyprckuii hustocod A. Bongaues:

«..Ilo cBoell  CyIIHOCTH, WCXOOHON  MpUpoae
reHoM  (IeHeTMYEeCKMid  MEXaHuM3M)  OTBevyaeT  3a
(pYHKITMOHAJIBHOCTh OTIENBHON KJIeTKH, W TOmbKo(!): Ha
ocHoBe (parmenroB [IHK cunresupyiorcs depmeHTb
(6esKu), KOTOpbIE YIPABJISIIOT BCEMU MTPOLIECCAMK BHEIITHEN
Y BHYTPEHHEM KU3HEeIeATeIbHOCTU KJIETKH. .. »

«I'eneTnyeckuii MEXaHU3M, oOecrieunBast
KU3HEAEATENBHOCTb KJIETOK MHOTOKJIETOYHOTO OPraHU3Ma,
HE MMEET NpsSMOro OTHOLIEHUS K (PYHKLMOHWPOBAHMIO
OpraHMsma Kak Lejgoro. IeHoM He  CcOomepXuT
(pyHKIIMOHAJIBHBIX MEXaHU3MOB YIpaBJIEeHHs] Ha YPOBHE
cucTeMbl KJeTok. [[jisi reHoMa opraHusm B MPUHIIMIIE HE
cymectByer». ®parment kaurn «<HOBALIMUN. Cyxnenus
B pycJie 3BOTIOIMOHHON MapagurMe» [14].

MoxeT ObITh, 3T0 HeokopTekc? Ho nHpopmarivsi o HeM J0IK-
Ha OBITb B TEHOME, U, KpOMe TOr0, pOCT MO3ra B UCTOPUYECKOE
BpEMs 3aKOHYMJICS, 2 HOOC(pepa mprpacTaia HOBBIMHU COCTaBJIsI-
oMK, Ho, MokeT OBITh, 9TO KaueCTBEHHBIE N3MEHEHHUS B KO-
pe? Poct u3BUIMH TOXe BCEro He OOBSCHSET, Be/lb MOCIIEIHUN
pa3 YM couryma Bo3pacTai ABaXk/Ibl B IPOIIJIOM BEKe, a JI0 ITO-
ro — B rmo3anponuioM. JIoimkHa ObITh BHEIIHSS IPUYXHA, 4, BO3-
MOKHO, Y BHEIITHUUN «HAKOMUTENb»: KaKas-TO BHELIHSS CTPYK-
Typa, rae cymmupoBasicss YM Haiiiero Buja B poLEecce ero 3Bo-



mouuu. He nngopmaiionsasi, a «anmnaparHasi» COCTaBIAOIIASA,
KOTOpasi, COOCTBEHHO, 1 omnperensier yenopeka X X1 cronerus.

% %k 3k

Ho BepHemcsi K OCHOBHBIM 3TanaM (popMUpoBaHUsI HOOC(e-
pbl. B pesysibTate HEONUTHUYECKOW PEBOJIONUM ObUIM CO37a-
HBI XU3HecOeperaoime TeXHOJIOTUU: CETbCKOe XO3SICTBO, O10-
MalIHUBAHUE, TMCbMEHHOCTb. .. MMO3BOJIMBIIKE CETH MEPEBECTU
POCT UMCIIEHHOCTH Ha O0Jiee KPYTYIO, «TEOPETUUYECKYI0» TUTIEP-
6oiy. 3atem unayT Kyn1bTypsl ApeBHero Erunrta, Uunun, Kuras,
KOTOpbIE AaJiv NiepBble (pritocopckue yueHus U NoIUTencTuye-
ckue popmbl penuruu. Toraa ke BIEpBbIE BO3HUKIIA, B COBpPE-
MEHHOM CMBICJIE CJIOBA, JIEMEHTapHas siueiika oouiecTBa — ce-
MBS

HpeBusis ['perst — HOBbIe (prytocopcKue yUeHUs KaK «Ipoo-
HBbIA BAPUAHT HAYKHW», KOTOpas TOJIbKO B TAKOM BHJE M MOIJIA
TOrJa CyLECTBOBaTh: yueHus emokpura, JleBkunma, [Tudaro-
pa... Ho nanpHeimmii rurnepOoaIMIeckuii pocT ObLT Obl HEBO3-
MOXeH O3 PeBOJIIOLIMYU B ITUKE, KOTOPAasi BHIPA3UIIACh B POKIE-
HUY MUPOBBIX PEJIMTHO3HBIX TEYEHUH U, TPEKIE BCErO, XPUCTU-
aHCTBA.

CrepyomuyM 3TarnoM MnocTpoeHust Hoocgepsl ObUI0 BO3HUK-
HOBEHUE ICTETUKU KaK KUBOT'O IPOLIECCa CTAHOBJICHH S BCEX BU-
JIOB UCKYCCTB: MY3bIKH, KUBOIMCH, CKYJIBIITYPBI, APXUTEKTYPBI,
JIMTEPATYPBI. .. ITO ObLT COBEPIHICHHO HEOOXOAMMBIN 3Tarl pa3-



BUTHSI, Be/lb 0€3 «4yBCTBA MPEKPACHOT0» HEBO3MOXKHBI JIOCTH-
JKEHUA B IPYI'UX, MaTepUalbHbIX cepax. Inoxa BospoxneHus
caenyet nocie 3noxu CpeqHeBEeKOBbs U MTPUYPOUMBAETCS O0bIU-
HO K Hauany XVI Beka.

Bo3HUKJI0 HOBOE UCKYCCTBO, B KOTOPOM HayKa Urpajia nepBo-
cTerneHHOe 3HaueHue. [IpaBaBoe n300paxeHne MUpa v YeioBe-
Ka JIOJKHO ObLJIO OMUPAThCS Ha UX MMO3HAHUE, I09TOMY IMO3HABA-
TeJIbHOE HAYaJio UTpajlo B UCKYCCTBE TOW MOPHI OCOOEHHO Bax-
HYIO pOJib. XYIOXHUKHU MCKAJIM OMOPY B HAYKaX, HEPEOKO CTU-
MYJIMPYS MX pa3BUTHE. J1oxa Bo3poxaeHns ormedeHa rnossJie-
HUEM 1IEJION TUIESI/Ibl XyA0KHUKOB-YUYEHbIX, CPEAN KOTOPbIX Nep-
BOE MecTo IpuHamiexut Jleonapao na Bunum.

BONBIIMHCTBO UCTOPUKOB HAYKH CUMTAIOT, YTO O €CTECTBO-
3HAHUM B COBPEMEHHOM CMBICJIE 9TOTO CJIOBA MOKHO TOBOPUTD,
Tosibko HaunHasA ¢ XVI-XVII BB. D10 OblI1a 3M0Xa, KOraa Io-
saeuymch padotel M. Keriepa, X. TofireHca, I'. ['anunes. Amnore-
€M JIyXOBHOW PEBOJIIOLIUH, CBSI3aHHOM C BOSHUKHOBEHUEM HayKH,
sBistiotcs padotsl Y. Hetotona. Poxnenne Hayku, ecTecTBO3Ha-
HUS 3[1ECh OTOXKIECTBIISIETCS C POKJIEHUEM COBPEMEHHOM (PU3H-
KU ¥ HeOOXOIMMOTO JIJIs1 Hee MaTeMaTHYecKoro armapara.

Texauueckuii stan popMupoBaHust HOochepbl HaYaJICA B Ce-
pearHe MO3anpoIIoro Beka. FiMeHHo Toraa nosBUIMCh NIEPBBIE
NIapOBO3bl, TAPOXO/IbI, IPOMBIIUIEHHOE TPOU3BOICTBO. .. TeXHU-
Ka — 3TO COBOKYITHOCTb CPEICTB UEJIOBEUECKOU JESATEIbHOCTH,
HarpaBJIeHHasl Ha YJIOBJIETBOPEHNE HEMIOCPEICTBEHHBIX TIOTPeO-
HOCTel 00mIecTBa. DTa COBOKYIMHOCTb BKJIIOYAET, K MpUMEpY,



TEXHUYECKUE MPOAYKThI, CIIOCOOHBIE YCHIMBATh KaKHe-TO Kaye-
CTBa, IPUCYILME YEJIOBEKY JI0 CTENEHU, NPUPOJHO €MY HEIO-
CTYIIHOM.

Tak, 9KckaBaToOp, aBBTOMOOWJIb — YCHJIMBAIOT MYCKYJIbHbIE BO3-
MOXHOCTH, TEJIECKOIl U MMUKPOCKOI — 3pUTENIbHbIE, TeNerpad u
pagro — KOMMYHHUKAIIMOHHBIE, & KAJIBKYJIATOP, KOMITBIOTEP — YM-
cTBeHHbIe. [[1s1 1000 TeXHUKH XapaKTepHO, €CIM MOXKHO Tak
BBIPA3UTHCH, IOYTH IOJHOE OTCYTCTBHE yMa. VIMeercsa B BULY
TO, YTO MH(POPMALIMOHHbBIE CUCTEMBI €€ COITPOBOXKAAIOIINE, OY/Ib
TO PeryasTop Yarra Wid aBTONMWIOT CaMoJIeTa, He CIIOCOOHBI
(MM MaJIOCIOCOOHBI) K MOJETMPOBAHUIO MHTEIUIEKTYaIbHOM Jie-
ATEJIBHOCTU Y€JI0BEKa.

Crnenyroiuii tan pa3BUTUsL HOOC(HEPbl — TEXHOIOTUYECKHIA.
B uyem ero ommuune or TexHruueckoro? B TOM, 4TO MPOAYKTHI
MOCJIEAHETO HAYMHAIOT CTPEMUTENIBHO «YMHETh». XapaKTepHOU
YEepTOU TEXHOJIOTUM SBJISIETCS] MH(POPMALIMOHHASA CJIOXKHOCTD €€
nponykuuu. Ha texHomornyeckoMm stane pa3BUTHS HOOC(EPHI
CTapTOBaJ MPOLECC MOO0AUPOBAHUSL COZHAHUSA HA OCHOBE JJIEK-
TPOHHOM, (DOTOHHOM, KBAHTOBOU U APYTMX TEXHOJIOTUH.

[ocnenHuii 3Tann MOXKHO YCJIOBHO Ha3BaTh ITAIOM «CYMMbl
mexnonoeuii». TeXHOIOrMM HAYHYT YMHOKATbCS U COEAUHATHCS.
«MBplIcnsipe» KOMOBIOTEPbI OYIyT JIETKO MPOXOOUThH TeCT Thio-
puHra. Mozenb 4enoBe4ecKoro co3HaHusl OyJeT YCHEeIIHO Tpy-
JUTBHCA B TPYIHOIOCTYIHBIX YTOJKaxX KOCMOCA, B HAHO U B MUK-
pommupe.

B 2062 roay, B MOMEHT cTapTa CeTu nAToro panra, Y M co-



HMyMa YBEJIMYUTCA € 32-X 10 33-X U HAYHETCS SBOTIOLMUS «pOst
Homo sapiens». B poriecce 31o# 3Bosmoyu OyaeT pacti 00bem
T'OJIOBHOTO MO3Ta, KpOMe TOr0, COBPEMEHHBIH UesIOBEK Oy/ieT Me-
HATHCA KaK B (PU3UOIOTMYECKOM, TAK U B COLIMAJILBHOM OTHOIIIE-
Hun. [TocneqHuii pa3 Mojgo0OHOE MO 3HAYMMOCTH COOBITHE TTPO-
n3onuio 1,7 muH et Tomy Hazaza B Appuke (Aszum, ['pysnn...?7)
IIpU CTapTe CeTU (CceTei?) 4eTBEPTOro paHra B MOMEHT Hayasla
sBosmoumu Homo sapiens.

Otnmure niepBbIx npencraButesnerd poga Homo, sBommonus
KOTOPBIX INpUBENA K IMOSBJICHUIO COBPEMEHHOIO YEJIOBEKa, OT
IPEJIIECTBEHHUKOB 3aKII0YAJIOCh B IIPSAMOXOX/IEHUH, MOSBIIE-
HUU €CJIU HE NIEPBBIX, TO JOCTATOYHO COBEPIIEHHBIX OPYIUl TPY-
JIa ¥ OXOTHI, YOTpeOeHue KUBOTHOM TUIIY U, HAKOHEI, TJIaB-
HOE€ — MIMEHHO OHU OTBETCTBEHHBI 32 MCTOKM COLIMAIIBHOU JKU3-
HU: TIPasi3bIK, KOOMEpaIyIio 1 aesex numm. O6bheM 1xX rooBHO-
ro mosra npesbicui 900 ky0. cm.

YM conmyma nepBbIX apXaHTPOIIOB BO3POC TOTAA CKAYKOM C
16-tn 1o 17-tn. Yto ke KacaeTcs COBPEMEHHOIO COLIMYMa, STaIl
CYMMBI TEXHOJIOTMI CMEHUTCSI HOBBIM 3TalioM, O KOTOPOM IIOKa
HUYEro HeM3BECTHO U KOTOPBI Oy/leT AJUThCS MHOTHE THICSYU
JIeT, TIOKA YUCJIEHHOCTh HAaceJieHHWsl 3eMJId CHOBA HE YJBOMUTCS,
a YM He yBenmuuutcs 10 34-X. S3bIK, Ku3HecOepekeHne, STh-
Ka, 9CTETUKA, HAyKa, TEXHUKA, TEXHOJIOTUs, CyMMa TEXHOJIOTUI
— BCE 3TO 3BEHbs1 OIHOM LIENH U C TPUPOCTOM OUEPEIHOIO 3BEHA
YM coumyma BO3pacTall Ha €IMHULLY.

IT0, KOHEYHO, YIPOILEHHAS CXEMA, Be[lb BCE 3TU COCTABJIAIO-



1re Hoocdepsl Beeria MpUCYTCTBOBAIM B MPOLIECCE IBOTIOIMN
u Oy/IyT pa3BUBAThLCS B NayibHElIIeM. Ho MOMeHT paciieTa, To4-
Ka OTcYeTa UX TeHe3uca — 3TO UMEHHO TOT MEPUOJI, UTO OTMEYEH
B Ta0OJIUIIE.

Uro ke sABIISIeTCS «ABUraTeNIEM MPOrpecca», rae reHepupyoT-
Csl «IIAaCCUOHAPHBIE TOTYKM», B UEM MPUYMHA SKCIIAHCUM HAIIeH
TEXHOJIOTUYECKON [IUBUIN3ALN?

Sta npuunHa — CeThb ¢ ee IMIaHOBOM MOTPEeOHOCTHIO B KJIAT-
Tepax. [elicTBUTENbHO, HATIPUMED, B SMOXY MaJIeOIUTa €€ POCT
MOT OBITh TOJIBKO TaKUM, KakuM u ObUI. [Tpy BEIOpaHHOM TIOCTO-
STHHOW IIMKJIa KOMMPOBAHKE KJIATTEPOB HE MOIJIO MPOUCXOANTD
owvicTpee. U naxe nonyuu Ham Buf Oonbimid YM B Te BpeMeHa
— el IPUIILIOCh ObI TPUTOPMAXKUBATh MTPOTPECC.

Ha camom nenne YM commyma 3akianpiBasicss CeTbio B MPO-
1iecce KaxJI0ro ararna ¥ MMEHHO TaKOM, Kakoi ObUT HEOOXOIUM
JUIs BBITIOJIHEHM TUTIaHA. Bech 3TOT psAll OT 3apokKAEHUs A3bIKA
JI0 TIOSIBJICHHU S TEXHOJIOT ¥ OB CITAHMPOBaH ¥ peann3oBad Ce-
TBIO JIsI COOCTBEHHOM 3KcraHcuu. Tak, MOXKET OBITh, UesloBede-
CTBY KaK-TO «CTPSIXHYTb» €€ C ceOsI M IPOJIOJIKUTH COOCTBEHHOE
cBOOO/IHOE pa3BUTHE?

Ho uto Takoe Hame co3Hadue? Bo3sMOXHO, — 3TO TOJIBLKO TEHD
OECKOHEYHOTO psijia HePAPXUIECKUX MEHTATBHBIX CTPYKTYP, KO-
TOPBIH ¥ ipecTaBisieT coboit CeTh. MBI e MOpoXkIeHNe U HaIlle



CymeCTBOBAHUE HEMBICIMMO 0e3 Hee.



PdeHOMEH HEOJINTA

Paccmotpum nosipoOHee HEOTMTHUYECKYIO PEBOIOLMIO, Beb
MMEHHO B 3TO BpeMs CTapTyeT B3pbIBHON TMIepOOINYecKuil
poct HacesneHus 3eMi. CKauoK CKOPOCTH POCTa HACEJIEHUS] MU-
pa B 3M0XY HEOJIUTA CBSI3aH C MEPEXOJOM OT OXOTH U coOMpa-
TeJIbCTBA K OCeIOMY 00pasy XKU3HH, CEIbCKOMY XO3HCTBY, pas3-
BE/IEHUIO TOMAIIIHUX JKUBOTHBIX, BOSBHUKHOBEHUEM MEPBBIX T'0-
POIOB, MMCbMEHHOCTH, TOPTOBJIH. . .

Ype3BblyaiiHO ME/IJIEHHBIN POCT MOMYJISALMYA CMEHSIETCS 3[1€Ch
0e3 BCSKOM MPOMEXKYTOUHON CTaJuH CBEPXOBICTPHIM, B3pPHIB-
HbIM. CeTb B 3TOT MOMEHT BPEMEHU NEePEXOAUT KO BTOPOil CTa-
JMU CBOETO POCTa, KOTJa BIEPBbIE 32 LIUKJI C HYJIsI COOMpaeTcs
HOBBIY KJIaTTEp.

Hcropuyeckoe BpeMsi B Mozieu Kanuiibl c:xumaercs Tak, 4to
KQK/IbIA TIOCNIEAYONIMIA UICTOPUYECKHUIA UK KOpOoYe MpeablIy-
miero B 2,7 paza.

C.I1. Kanuua, a eécaed 3a num u A./. Ilanoe (Ho yorce ons
nepuooo8 OUOceepHoll 360M10UUL) NOOOHAIOM NOO 3HAMEHA-
menw ceoux npoepeccuti uucno e = 2,72. Ho uucno Jiinepa e
= 2,71828..., 6 omauuue om uucaa w = 3,14159..., — nuxo-



20a He nosiensiemcs 6 3akonax Ecmecmeosnanust 6 uucmom suoe.
9KCI’10H€Hma, CMOJb 4acmo eCmpeuaroasics 6 HayuyHo-mexHu-
YecKolu Jaumepamype, 6cez2o Jiultb NOKa3aimeabHas (ﬁyHKI/;Mﬂ, He

o < <kt
bonee moeo. Joboii npouecc, onucvisaemvlii pyHkyueit e", mo-
JHcem OblMb ONUCAH NOKA3AMENbHOU DYHKYUeL ¢ 100bIM OCHO-

sanuem, Hanpumep, ¢ ocnoganuem 0ea: 2" = & npu Ycrosuu, Umao
k = pln(2).

[IlecTtpiM MO CYETY IMKJIOM B Yepele CKUMAIOIIMXCA K TOY-
K€ CHHIYJIAPHOCTH UcTopruecKux LuKIIoB y C.II. Kanuipl Bb-
crynaer HeosuT. OAHAKO 3TOT MEPUOJ B €r0 TEOPUM HUKAK HE
BBIIEJIEH, OTMEYAETCA JIMUIb TO, YTO HEOIUT MPUXOAUTCH TOYHO
Ha CepeAuHy UCTOPUIECKOrO BPEMEHU, IEPECUUTAHHOIO B JIOTa-
pudmmueckom macrirade.

To, 4TO HEONUTUYECKAs PEBOMIOLMSA HE MONTYYUIa HUKAKOTO
00OCHOBaHMS B paMKaX €ro MOJIENIY, OUYeHb CHJIbHO OECIIOKOM-
jo C.II. Kanuny. IIbITasich Kak-To COIacoBaTh CBOIO TEOPUIO C
(hakTamm, OH CHauasIa OOBSICHSIET HEBBIICJICHHOCTh HEOJIUTA TEM,
YTO €ro MOZEJIb OIUCHIBAET JIMIIb YCPEAHEHHYIO KAPTHUHY pa3BU-
TUS (BbIJIETIEHO MHOK. — A.M.):

«K KOHIly KaMeHHOro BeKa M HACTYIUICHHUIO HEOJHTa,
10-12 ThIC. 7IEeT TOMY Ha3aj, CKOpOCTh pocTa Obla yke
B 10 000 pa3 Gospliie, yeM B Hayajie KaMEHHOTO BEKa, a
HaceJieHe MHUpa COCTaBJIsIo 15 MIIH, UTO COOTBETCTBYET

onleHkaM [42]. HeoJmTHYeCKOl PEBOJIOIHN KaK
CKauyKa YHCJIEHHOCTH B paMKax MoO/eJ HeT,



MOCKOJBKY ONNCBIBAETCSA TOJBKO YCPEJIHEHHAs
KapTuHa pasBuTHdA. IlosTomy, naxe eciau JIOKaJIbHO
HEOJIUTUYECKash PEBOJIOLIMS INpHUBesa K ObICTPOMY POCTY
HACEJICHUsA, B CPEIHEM I YeJIOBEYECTBA 3TO U3MEHEHNE
IIPOUCXOIWIO JOCTATOYHO IUIABHO IIPU HEU3MEHHOCTU
OTHOCUTEJIbHON CKOPOCTHU Pa3BUTHUS». [1]

Ota HEBepHAs UHTEpIIpeTalys (PakToOB, UX IBHAs IMOATOHKA K
TEOPUU BCTPETUIIA CIIEAYIOIIEE BO3PAKCHHUE!

«DEeHOMEHOJIOTHYEeCKasi TEeOpUsi pOCTa  HaCelIeHUs
UCIIBITBIBAET  3aMETHble TPYAHOCTH TPU  ONUCAHUU
HauOonee  MHTEpeCHBIX M HEIJIOXO  M3yYEHHBIX
SBJICHUN - JaeMorpapuiecKkux NIEPEXOOB.
IlepBolii  gemorpacduueckuii  mepexof,, CBA3AHHBIM C
«HEOJIMTUYECKON PEBOMIOLIUEH», KaK YKa3bIBaeT caM aBTOP
TEOPHH, B MOJIEJIM OTCYTCTBYET, NOO «OIMUCHIBAETCS TOJIBKO
OCpE/IHEHHAs1 KapTUHA Pa3BUTHUS».

Ha Mol B3mIAn, CTONb  CWIBHOE — OCPEAHEHUE
CYILECTBEHHO CHMKA€T IPOrHOCTMUYECKME BO3MOXKHOCTU
Mozienu (UMeeTcsi B BUJYy PETPOCTIEKTHBHBIN TPOTHO3).
[Io coBpeMEeHHBIM OIIEHKaM BO BpeMs IEpBOTO
aeMorpagHruecKoro nepexoia YMCcAeHHOCTh YeJIOBEeUeCcTBa
yBeanumiack B 3—-10 pas, a temnsl pocra — B 10-30
pas, uTo BIIOJIHE CPABHUMO CO BTOPBIM JIeMOTr papuyeckum
HepexomoM» 9.

[Mo3mHee, mocie mnyOnMKanuMu cratbl  «Maremarudeckoe
MOJIETUPOBaHUE TJIOOAJIbHOM JAMHAMUKM MHPOBOTO COOOIIIe-

16 http://www.demoscope.ru/weekly/2003/0139/analit02.php



http://www.demoscope.ru/weekly/2003/0139/analit02.php

crBa» (aBTopsl B.A. Kusaszesa, E.H. benasun, E.C. Kypkuna),
paboTa HaJ KOTOPOi OblIa MHUIIMUPOBAHA, BEPOSTHO, CAMHUM K€
C.I1. Kanuniewd (ObUT TIOJTyYeH TPAHT) M KOTOpasi sIBJISIETCS OT-
KPOBEHHOU MOATOHKOM K €ro (PU3MKAJIMCTCKOM U PEIyKIIMOHUCT-
CKOW TEOpUHU, OH C YAOBJIETBOPEHUEM OTMEUAeT MATyI0 3HAUU-
MOCTb HEOJIMTA B UICTOPUYECKOM IpoLecce (a Beb HEOIMT — ITO
Hayaso yesoBevyeckor Mcropun!) o cpaBHEHUIO € 3MOXOM Ie-
pexona (BblaeseHo MHOU. — A.M.):
— B.A. Kuszesa, E.H. benasun, E.C. Kypkuna:
ABTOMOJIE/IbHBIE PElIeHUs] YpaBHEHHS (8) ONMUCHIBAIOT
OTIpENICNICHHbIA HAa0Op CTPYKTYp Pa3HOM CJIOKHOCTH,
Pa3BUBAOIIMXCS B OZHOM TeMIle, C OJHHM MOMEHTOM
000CTpeHHUH. . .
— C.II. Kanuua:
DT0 BaXHO: €CTb TOJIBKO OJUH  IJIOOAJIBHBIN
nemorpadudeckuii iepexo! 14

B cooTBercTBUM C IpejiaraéMol HaMu MOJEJIbIO POCTa Ha-
ceJIeHUs1 3eMJIU, HEOJIUT pacriojlaraeTcsl NocepeJuHe MATHAALA-
TU UCTOPUYECKUX MEPUOIOB, T. €. OH IO CYETY BOCBMOM. «YPO-
BEHb MEHTAJILHOCTI» COLIMYMa JOCTUraeT 3HAYEHM 1, PABHOTO 24
= (16 + 32)/2. IlIkasa NCTOPUYECKUX LIMKJIOB B Jlorapugpmmuyie-
cKoM Mactitabe 6113Ka K paBHOMEPHOM.

14 http://avmol51.narod.ru/Kapitsa/knjazeva_belavin_kurkina.pdf



Haubonbiniee cxarve MCTOPUYECKOTO BPEMEHU MPUXOIUTCS
KaK pa3 Ha HeonuThueckuil niepuon. CienoBarebHO, UIMEHHO
TOIJIa CKOPOCTh «IOYMHEHHS» YeJIOBEUYECKOro colryMa Oblia
HauOosbinei. B cBsa3u ¢ BrigeneHHocThIo de facto HeonuTa B 1o-
CJIEI0BATEIbHOCTH 3TATNIOB SBOJIIOLIUY U UCTOPUM BO3HUKAET BO-
MIPOC: €CJIM POCT HACETCHNI 3€MJIM XOPOILIO OMKUCHIBAECTCA €/IU-
HOW Ha BCEX ITUX ITarax runepOoioi, TO YeM ke TOria HEOIUT
BBIJICJISIETCS CPEIA APYTrUMX UCTOPUYECKUX NIEPUOAOB?

Jleno B TOM, 4TO TEOPETUYECKU MMEETCs IBE TUrepOobl, a
He ozHa. [lepsas, N(t), cykuT xopouien annpoKkCUMalren aji-
TrOpUTMY pocTta A0 Heosmta. Bropas, No(t), uHTepnoaupyer Teo-
PETHUECKYIO THIepOoITy, KOTOpasi SIBJISIETCS] «TOUEUHON» (PyHK-
uei (T. e. ee o0JIacThio ONpeiesieHHs] U MHOKECTBOM 3HAUEHUI
ABJAIOTCA 256 (PUKCUPOBaHHBIX 3HAYEHWII BPEMEHU U YUCJICH-
HOCTH). B MOMEHT Havasa HEONINUTa, BOCEMb THICSY JIET JI0 H. 3.,
Y TIPOUCXOIUT MEPEX0]] ¢ IePBO TUTIEPOOJTH HA BTOPYIO.

* %k ok

ITo MHEHHMIO psijia CIEUAIKCTOB, HA MOMEHT Havalla HeoJIuTa
U [IePexo/ie OT OXOThI K COOMPATEILCTBA K 3eMIIEIEIUIO M CKO-
TOBOJICTBY, YMCJIEHHOCTb YeJIOBEUECTBA CHayala YMEHbIINIACh
B HECKOJIBKO Pa3 M JIMIIIb 3aTeM BOCCTAHOBMJIACH M HAYaJIa PaCTH
B COOTBETCTBUHM C SMIMPUUECKON rurnepdonoit XopHepa.

MOoOXHO MPeANoNOKUTb, YTO B ITOT KPATKUH MO HUCTOPH-
YecKMM MepKaM nepuof BpemeHH, Cerb paboTasa B 0COOOM



peKuMe, He MOIUYMHSIOIIEMCS OCHOBHOMY aJITOPUTMY €€ po-
CTa: pejicume 60cCmManonerust. BO3MOKHO, YTO TAKOE CHUKEHUE
YHUCIEHHOCTU ObUIO TUIAHOBBIM M TMPEACTABJISIO COOOM Ccenek-
110 HauOosee MPOrpecCUBHON YacTH MOMYJISILIMU U OTCEB BCEX
HECIOCOOHBIX aJaTUPOBATHCSI K HOBBIM YCIIOBHSIM.

Heuro nomo6HOe yXe CIydanoch B UCTOPUM, TIPUYEM He pas.
Kak mnokazanu ucciieioBaHusi T€HETUKOB, YeJIOBEYECTBO U JIO
HEOJIMTa HECKOJIbKO pa3 MPOXOAWJIO uepe3 OyThUIOUHOE Trop-
JIBIIIKO 3BOJIIOLMU, KOTJAa YMCIEHHOCTb MpeACTaBUTeNel pojaa
Homo apamarnuecku najgana A0 IpeesbHO HU3BKOIO ypOBHS.
Ho nmeHnHo OGnarogapsi Tako# CeeKIIMU TeHeTUYECKUE OTIINIMS
TMOOBIX IBYX JIIOAEH U3 JKUBYIIMX HBIHE CEMU MUJUTUAPIIOB MEHb-
1Ie, YeM y JBYX IIKMMIIAH3€, B3AThIX U3 JIByX Pa3jIMuYHBIX IOITY-
nsii. Y He Oynb TakoOM ceNIeKIK — He ObUTO Obl U YesioBeue-
CKOM LIMBWIM3ALIMU, TIO KPaHEW Mepe, B TOM BHUJIE, B KAKOM OHA
ceiyac CyIlecTBYeT.

Cetb, BepOsITHO, padoTaiia B pedcume 60CCHAHOBNEHUS TAKKE
Y TIOCJIE KaTacTpOo(pUUECKOro MaJeHusl YUCICHHOCTH BO BpeMs
SMUAEMHUU YyMbl B CPEJTHUE BEKa, Korja HaceaeHue EBpornbl co-
KpaTWIOCh Ha TpeTb. KpuBas YMCIEHHOCTH HAcCeNeHUsi MHpa
o bupabGeHy B 3T0 BpeMs 3HAYUTEIILHO OTXOMUT OT TUIEpOO-
a1 Pépcrepa. Ecim ucxoguth U3 Halley Teopuu, Takas YCTOU-
YUBOCTh POCTA BPsAJ JU yAWBHUTENIbHA, BeJb dBooNMs Homo
sapiens (M ero coumyMa), Tak ke Kak U pocT €ro YMCJIEHHOCTH,
MOAYMHSETCS] TJIABHOMY 3aKOHY BOJMIOIMM W PA3BUTUS: CHH-
XPOHHOMY POCTY BCEX CETE! OFHOrO paHra Bo BcesneHHOM.
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Puc. 1. Heoaumuueckuii ckauox.

B MoMeHT Hauaia HEoJIMTa CKOPOCTh POCTA YMCIIEHHOCTH U
ee MPOM3BOJIHBIE B MacITade BpeMeHu 3Bommormy Homo sapiens
nperepreBaioT pa3pbiB. T. €. UMeeTcsl CKauOK CKOPOCTH pOCTa.
Ha xpuBoi1 pocTa YnCIIEHHOCTU HacesleHUs1 3eMJIM €CTh TOJIbKO
TPU TaKUE TOUKH.



Kpome Heonmuta — 3T0 MOMEHT Hauyana 3Bomouuu Homo
sapiens (crapt cetu 65536) U MOMEHT €€ KOHIIA: 3aBepIlIeHue
BTOPOTO LIMKJIA JeMOT paprUuecKoro rnepexoa, nepexoy K nocro-
STHHOMY HAaCeJIHUIO TUIAHEThI, MTOJTHOMY MOCTPOEHHI0 Hooche-
pbl BepHajickoro, nosiBieHre HOBOro Buja post Homo sapiens
(crapt cetu 4 294 967 296). [Ipruem B oT/In4Ke OT HEOJIUTA CKa-
YOK CKOPOCTH POCTa B ITUX TOYKAX OTPUIIATE/ILHBII: OHA MagaeT
710 HyJIs1 32 HUYTOKHOE TI0 UICTOPUYECKUM MEpKaM BpeMsl.



CpaBHeHMe TeOpHUH C
AHTPONMOJIOTHYECKAMMU H
HCTOPUYECKUM JaHHbIMHU

Tabnmuma 7 Obuta MONy4YeHa TEOpETUYECKW. EanMHCTBeHHAas
KOHCTaHTA, MOJIOKEHHAs] B OCHOBY pacyeToB, — 3TO MOCTOSIHHAS
1nukia cetu (mocrosinHasi Kanuisl), paBHas 39,75 roma. Cpas-
HUM BpEMEHa, OTMEUYEHHbIE B TAOJIUIIE, C AaHTPOIOJIOTMYeCKUMU
Y UCTOpUYECKUMU AaHHbIMU. COITIacCHO TeOpuH, 3TU BpeMeHa
COOTBETCTBYIOT MOMEHTAM JIOCTHKEHHSI CEThIO YeJIOBEKA TrapMo-
HUYECKUX CTaguil cBoero pocta. OHU ke OnpelessioT Havaia
COOTBETCTBYIOLIUX ITANOB CTAHOBJIEHUSI HOOC(EPHI.

Ha nepBbIX 3Tanax B 3HAYMTENILHON CTENEHU W3MEHSLICS Ie-
HOM FOMHHU/I, YTO IMPUBOAMJIO K MOSIBIEHHIO HOBBIX (hopM. OOb-
€M UX TOJIOBHOT'O MO3ra HerpepbiBHO poc. CBUAETENILCTBOM TO-
My SIBJISIIOTCSI OCTaHKM IpeaniectBeHHuKoB Homo sapiens, Tex
KTO CYILIECTBOBAJI C HUM OIHOBPEMEHHO, a TaKke apTedaKTbl UX
MaTepyasIbHON KyJIbTYpPbl, OOHAPY:KEHHBIE B paCKOMax.

N tonbko npumepHo 40-50 ThIC. JIeT Ha3aj] aHATOMUYECKU
chopMHUpOBAJICS YEJIOBEK COBPEMEHHOro Tuma. JlanbHenimui
nporpecc ObUT CBA3aH YK€ C POCTOM CO3HAHHUsI Ha OCHOBE TIOUTH
HEU3MEHHON «arrapaTHoi 0a3bl». DTO BHIPA3WIOCh B Pa3BUTHN
SI3bIKA, UCKYCCTBA, MOSIBJIEHUH coliyma... [lepBoe u Haubonee
Ba)KHOE COOBITHE TTPOIIecca SBOJIIOIUH YeIOBEKa — 3TO BhIJeNe-


#tab7

HUe u3 cemericTBa romuHu poga Homo. PaccmoTpum ero mno-
npoOHee.

Bomnpoc o npoucxoxaenuu u ssomouun poga Homo He pe-
1IIEH ellle COBpeMeHHOW HayKou. CyllecTByeT TPYU OCHOBHBIE T'H-
MOTE3bI: MOJULIEHTPUYECKasl, MOHOLIEHTpUUecKas U ceteBas. Co-
IJIACHO TIEPBOM, MOMYJISIIIAYM TIpeacTaButesieir poga Homo, oou-
TaBILIME HA pa3HbIX KOHTMHEHTAaX, B YaCTHOCTHU, B Adpuke u
A3y 3BOTIOMOHUPOBAJIN B CTOPOHY HbiHEIIHUX Homo sapiens
sapiens COBEPIIEHHO HE3aBUCUMO.

CornacHO MOHOLECHTPUYECKOW THUIIOTE3€, U3BECTHOM TaKXke
noj Ha3zBaHueM «M3 Adpuku», pon Homo Ha npoTtskeHun
BCe CBOel BOMIOIIMOHHON UCTOPUM ObLJT MPEICTaBIeH MHOTIMU
HE3aBMCHMO 3BOJIIOLIMOHUPOBABIIMMU BUgamMu U popmamu. Ho
TOJIBKO OJHA U3 3TUX TPy, BO3HUKINAA, KaK cuATaerca B Ad-
pUKe (XOTs1, BO3MOKHO, M Ha bmkaem Bocroke), Aasia Hayaio
COBpEMEHHBIM JIIoAsAM. OcCTajibHbIE k€, BKJIIOYasl TEX, KTO yCIes
HIMPOKO PaCCEIUTHLCS M0 3eMHOMY 1Iapy, BBIMEPJIH, HE OCTABUB
crena.

TpeTbsi runoTe3a, Ha3BaHHAS «CETEBOW» WA TMIIOTE30M «TU-
Opuau3anu-3aMeleHus», Obuia rpeaioxkeHa B 1990-e rr. ['mn-
tepom bpayepom u3 I'amOyprckoro ynuBepcutera. He orBep-
rasi BO3MOXHOCTH a(ppUKaHCKOTO IIPOUCXOKACHUS COBPEMEHHO-
IO YEJIOBEKA, 3Ta FMIIOTe3a MPeaIoaraeT yyacTue B CTaHOBJIE-



HUM HAIIIETo BUJIA U T€HOB JpYyrux npeacrasureneid poga Homo.
VYuacrue 3a cueT CKpelyBaHni, MPOUCXOAUBIINX BO BPEMS MU-
rpalyii ¥ pacceseHusl.

Bpayep mpuilienn K BbIBOAY, YTO T€HETHYeCKasi CTPYKTypa
COBPEMEHHOI0 YeJIOBEYEeCTBA HOCUT CJIe/lbl MPOUCXOAUBIIMX B
MPOILIOM MHOKECTBEHHBIX MUTPALIUI U CMEIIEHU C TTOMYJISILIN-
SIMH, Y€ CYIIIECTBOBABIIUMU K TOMY BPEMEHH B Pa3HbIX YaCTsIX
cBeTa. HelHelIHee reHeTHYecKkoe pa3HooOpasue, Kak MoKa3aiu
pacyeTsl APYroro ucciaenoparens — TeMIieToHa, MOXeT ObITh
00BbsICHEHO OOMEeHaMU MeXAy nonyasuusamu AQpuku, A3un u
EBporibl, HayaBImmmMucs kak MuHUMYM 600 ThIC. JIET Ha3a.

TeMIIeToH Takke MPeArooKui, MpaBaa, yxke Oe3gokasa-
TEJILHO, YTO IMOJ0OHBIN TeHETUIECKUI OOMEH HavaJICs eIlle paHb-
ie. MolHble reHeTUYeCKe SKCIAHCUK (MUTPAIUY TTPEICTaBU-
TeJiell pa3HbIX MOMYJISILIUIA U UX CKPEIMBAHUE C MECTHBIMU KHU-
TessiMU) U3 Adpuku uMmeau Mecto okoso 1,8 muH, ot 400 10
500 teIc. 1 ot 100 1o 200 THIC. JIET HaA3aI.

Takke 3Ta runoresa npeamnonaraer, yrto sug Homo sapiens
OYEHbB JIPEBHUI U HUKAKOTO CTPOroro BUAOBOIO Oapbepa, Mela-
IOIIETO CKPEIIMBAHUIO MEXK/Y Pa3IMYHbIMU €ro MOIMYJISALUsIMU,
HE CYILIECTBYET yike, 1o KpanHeir mepe, 600 ThIC., a, MOXKET OBITb,
u 1,8 muiH niet. Bes nndopManms o0 roMUHHAAX, PEAKAX Yeso-
BEKa, MOJIyueHa B pe3y/ibTaTe aHalu3a MCKOINAEMbIX OCTATKOB.
Ho Bce u3BecTHBIEC MCKOIMaeMbie TOMUHU/IBI — JIUIITL MaJjlasi 4acTh
UX TIOJJTMHHOTO pa3HooOpasus. [1ajeoHTonorndeckas JICTONrCh
TOMMHM/]] KpallHE HEMOJIHA.



Jlonroe Bpemsi yueHble CUMTAIIH, YTO SBOJTIOIHS YeJIOBEKa Obl-
7a Oonee-MeHee JMHEHHOW: omHa (popMa CMeHsuIa JIpyryio U
Kax/as HoBasi OblIa MpOrpeccuBHee, OJIMKe K COBPEMEHHOMY
YeJsloBeKy, 4yeM npeapiayias. Ceiuac sCHO, 4TO Bee ObUIO ropas-
JI0 CJIO’)KHEE. DBOJIIOIIMOHHOE APEBO TOMUHU/I OKa3aJI0Ch CUJILHO
pa3BeTBIEHHBIM. BpeMeHHbie MHTEepBaJIbl CYIIIECTBOBAHUSI MHO-
T'UX BUJOB OKA3aJIMCh B 3HAUYUTEJILHON CTETEHU MEPEK PHIThIMU.
Crygasioch Jake Tak, 4YTO pa3Hble BUIbI TOMUHU/I, HAXOISIIUECS
Ha Pa3HBIX 10 CTENEHW OJM30CTH K YEJIOBEKY «PaCCTOSTHUSX»,
COCYIIIECTBOBAJIA B OTHOM M TOM ke Onotore: Homo ergaster u
Paranthropus boisei.

Cutyanms, KOrja ceMeicTBO TOMUHUJ TPeACTaBIeHO, Kak
MBI 3TO HaOJMIOJaeM celyac, OJHUM-E€JUHCTBEHHBIM BUIOM —
yHUKaibHa. Hampumep, erie B CpaBHUTENILHO HEJaBHEM IPO-
UIOM — Bcero-HaBcero 50 ThIC. JieT Hazaja — Ha 3emuie Ccyllle-
CTBOBAJIO KAK MUHUMYM YeThipe Buaa romuHua: Homo sapiens,
H.neandertalensis, H.erectus u H.floresiensis».

Oo0Hako makoe nonodiceHue 0ea 8 MOYHOCHU COOMBEeMcmay-
em npeocmagneHuro 00 «a8aHzapoOHOL CUCIEME IBONOUUU», B6e-
OerHom nemepoypeckum punocogpom Anexcanopom bondaue-
8bIM, CO2NACHO KOMOPOMY 80 BCSAKYIO NOXY I60NOUUOHUDYEN
MONbKO 8EPXHSISl, NOCAEOHSIS NO PEMEHU (POPMUPOBAHUSL, BbIC-
was no YpoeHio pazeUumuro CmyneHb 8 Uepapxu1ecKon NeCmHu-
ue. Imoii cucmemoli 8 I60NOUUOHHOLL UCHIOPUL 20MUHUO, O KO-
mopolii udem peuw, okazancs eud Homo sapiens. Bce ocmanvHbie



suovl (H.neandertalensis, H.erectus, H.floresiensis...) 6 nekomo-
Polli MOMeHm 8pemeu (Koz0a Obln coenar 8vlbop 6 noawv3y Homo
sapiens) 360MOUUOHUPOBAMb NePeCMANu, HUKAKOL NOAb3bl 0N5
Auoepa He npeocmassiau (HO Mo2au npeocmasnsino yeposy ezo
CYuLecmeosanuro! ) — nosmomy evimepau, OCmasue nAaHemy Au-

oepy.

Bce runore3sl NpoMCX0XIEHUS YeI0BeKa JOJIKHBI COOTBET-
CTBOBATh HAYYHO YCTAHOBJIEHHBIM BPEMEHAM MOSIBIEHU ST HOBBIX
opm (rpymnm) Buna Homo, ormeuenusiM B Tadnuie 7A. Xots
KJIaccuUKalus OKaMeHeJIOCTel 4acTo 3aTpyJHeHa, oo1iee MHe-
HUE TAKOBO, YTO NIEPBbIE apXaHTpPOIIbl (roMuHUABI ieprona 1800
—400 TbIC. neT) nosiBUIKUCH B Adpuke, Azum, ['py3uu... npu-
MepHO 1,9 MulH et Haza.

SIBnseTcs oM uX MOsiBJIeHUE HE3aBUCHMBIM B Pa3HBIX YaCTsIX
CBeTa, WJIK ObLJT €UHBINA UCXOM U3 A(PpUKU — OCTaeTCs HEU3BECT-
HBIM. 32 HUMH TOCJIEI0BAN O0JIee MPOrpecCUBHBIE BO BCEX OT-
HoueHusix Homo erectus 1 Homo ergaster: yenoBek npsMoxo-
JAITUN ¥ 9esloBeK padoTamoiuil. Yem ke OTIMIaIuCh apXaHTPo-
el Homo erectus 1 Homo ergaster ot «panaux Homo»: Homo
habilis 1 Homo rudolfensis, mepexogHbIX OT aBCTPaJIONUTEKO-
BbIX ?

Bo-niepBbix, — npsaMoxoxaeHueM. Bo-BTOpbIX, — TeéM, UTO OHU
CO3/1aBaJIM €CJIN HE CaMble IEPBBIE, TO TOCTATOUHO COBEPIICHHBIE
KaMEHHbIE OpY/IMSI M HAuaJIi UCTIONb30BaTh )KMBOTHYIO uiy. U,
B-TPEThUX, YTO, HABEPHOE, IJIABHOE TE€M, UYTO UMEHHO OHHU OT-
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BETCTBEHHBI 32 UCTOKM COLIUAJILHOM KU3HU Y€IOBEYECTBa: Mpa-
SI3bIK, KOOMNIEPALIMIO U JIEJIeK MU, Y MEPBBIX NPEICTABUTENCH
erectus u ergaster 00beM TOJIOBHOrO Mo3ra Obu1 yxke 6omnee 600
KyOMYeCKMX CaHTUMETPOB, U 3Ta «KyodaTypa» (YCJIOBHO, KOHEY-
HO) OTJEeNIsIeT 00e3bsIHy OT YesIOBeKa (aBCTPAJIONUTEKOB OT Mep-
BBIX TOMUHU]T).

K 4enoBeky pazymHomy (Homo sapiens) oTHocAT c jaecs-
TOK HCKOMaeMbIX (hOpM, KOTOPbIM MHOT[A MPHUAAIOT PAHT BU-
JoB. (HexoTtopble U3 HUX MPEACTaBIEHBl OCTATKAMU U3BECTHBI-
MU TOJIBKO U3 OJJHOM MECTHOCTHM U MX CYIIECTBOBAaHME, KaK ca-
MOCTOSATEJIbHOW €IMHULIbI, HYKAA€TCS B TIOATBEPKACHUU. )



MecTo oDHapy#eHHA

Bun, Fbup”a' WM reorpadHyeckoro | Bo3pact, et
rpynna
pacTpoCcTpaHeHHs
: _ 1,8 — 1,4 wmH
Homo ergaster AbhpHra et
Homo erectus Adpika, A3ug 1.8
I—Iqrpn:u Jmanua (I'py3us) 1,8
georgicus
Homo 700—345 ThIC.

heidelbergensis

Adpuka, Espona

net

Homo _
_ . Yenpaxo (MTamis) 4530 ThIC. MTET
cepranensis
Homo _ 1,2 maH— 800
_ ATanyepca (Mcnaris)
antecessor TRIC. JIET
Homo florensis | 0. ®nopec, Hygonesna [ 700 Twic. neT
Homo (sapiens)| Espona v bmokanii | 350—600 ThIC.
neandertalensis BocTok JeT

Homo sapiens
idaltu

Xepro, IdHOMHL

160 TeIC. NET

Homo sapiens

Bre KOHTHHEHTHI

200 TBIC. TET

Homo sapiens
sapiens

B e KOHTHHEHTHI

100 TRIC. TET

K uenoseky pasymHoMy (Homo sapiens) oTHOCAT ©
NeCATOK MCKOMaeMbIX GopM, KOTOPbIM MHOTA NPHIaT
PaHTr BH/0B. BNpoueM HEKOTOPBIE W3 HUX NPENCTaBIeHbl




Taomna 7A. Cembst Homo.

Homo ergaster (uenoBex paGoTaOIIUil) — UCKOMAeMblid BU]]
Jofien, nosiBUBIIMICSA B Adpuke B pe3ysibrate oo Homo
habilis win Homo rudolfensis. Bpems cymecrsoBanusi Homo
ergaster 1.8 mulH — 1.4 muH et Hazan. [lo cpaBHenmio ¢ Homo
habilis 06sEM Mo3ra Homo ergaster 3aMETHO YBEJTUUUIICS U CO-
ctaBan B cpeaeM 900 cM>, a KpoMe TOTO, YBEIMUMINC U ET0
OTJIEJIBI, OTBEYAIOIINE 32 AOCTPAKTHOE MBIIIIEHUE, B YACTHOCTU
YBEJIMUWIICS pa3Mep JIOOHBIX J10j1ed. OTHOBPEMEHHO C yBeJnue-
HUEM JIOOHBIX JI0JIEH MPOUCXOAWI M POCT TaK HA3bIBAEMOU 30HBI
Bpoka, oTBeTcTBeHHOH 3a peub. Bo3moxHo, Homo ergaster 00-
Jajal yxe 3a4aTkaMu PeydH.

Adpukanckue Homo ergaster un Homo erectus aHaTOMU4€CKU
CXOOHbI, HO Y 3practepa, o CPAaBHEHUIO C IPEKTYCOM, OoJiee Bbl-
COKMHI CBOJ yepemna, OoJiee TOHKME KOCTH, CTPOSHHUE JIMIa OJH-
K€ K COBPEMEHHbIM JogsaM. Ilepexon oT ApeBHEUIMX JIOAeH
(Homo habilis, Homo rudolfensis) k Homo ergaster Obu1 Baxk-
HEWIIMM Ka4€CTBEHHBIM CKAYKOM B 3BOJIIOLMM roMuHu. [eno
TYT HE TOJIKO B HECKOJIbKO OoJibilieM 00bEéMe Mo3ra. Bozmoxk-
HO, MeHHO Homo ergaster ABJISIeTCA «aBTOPOM» JBYX BaKHEU-
HIMX U300peTeHuil: 0601100CTPOro pyousa (OTHOCAT K allesb-
CKOMY THILY), IO (hOpME HAIIOMMHAIOILIETO KJIBIK XHUILIHOTO 3BE-
pa (H. habilis moip30Baivch TONBKO OOOUTON TaJIbKOW C €IMH-
CTBEHHBIM PEKYIIMM KPaeM), U UCIIOJIb30BAHUS OTHS (JIpEBHEN-



e KOCTpUIla, OOHapykeHHble B Adpuke, IMeIoT BO3pacT 00-
nee 1 muH jiet). Bpems nossnennsst Homo ergaster nmo Taonuie
7 — 1,685 MJIH J1eT TOMY Hazaf,.

% %k ok

Homo antecessor. Oxono MWUIMOHA JIET Ha3aj adpuKaH-
ckue nonyssiiud Homo erectus 3BOJIOLIMOHMPOBAIN B HOBBIN
B Homo antecessor. Bua onucan B 1997 rony (Bermudez de
Castro, Arsuaga, & Carbonell, 1997). [lonynsuuu 3T0ro Buga
MUT'PUPOBAJIM Ha cesep, B EBporty. B nemepax ceepron Mcna-
HUU HalJeHbl ocTaHKk Homo antecessor.

AptedakTsl (IpeaMEThl KCKYCCTBEHHOTO ITPOUCXOKICHN) U
HICKOIIaeMbIe OCTAHKM KMBOTHBIX, HalJIEHHbIE BMECTE C OCTaH-
KaMM antecessor, TOBOPAT O TOM, YTO 3TH JIOAX ObLTU YMEJbI-
MU OXOTHMKaMH Ha KPyHHbIX 3Bepeil. Cie/ibl UeIOBEUYECKUX 3Y-
OOB Ha KOCTSIX WCIIAHCKUX TPE/ICTaBUTENIel antecessor CBHIe-
TeJbCTBYIOT O KaHHUOATM3ME.

['eomarHuTHasi AaTUPOBKA MCIAHCKUX HAXOAOK OMpesesisieT
TOYHBIN BO3PACT OCTAHKOB MUHUMYM B 780 ThIC. JIET (110 MOCTIEA-
HUM JaHHBIM — 800 muic. aem). ITO AenaeT X OJHUMU U3 ca-
MBIX JPEBHUX JIIOAeH, HaJeHHbIX B EBpore. (Ctapiie ToJIbKO
Homo georgicus, oOHapyxeHHBIA B [ py3un He1aieKo OT MOCEN-
ka Imanucu — ero Bospacr pocruraer 1,7-1,8 muH Jsiet). I'omno-
Ba antecessor o0agana HEOOBIYHOW CMEChI0 XapaKTePHBIX YepT
HEeaH/IepTaJiblla U COBPEMEHHOIO YEJIOBEKA.
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VY HUX ObUIM KpYITHbIE HAIOPOBHBIE AYTH, JUIMHHAS U HU3KAsI
JeperHasi KopoOKa, MacCUBHASI HWKHSISI YEITIOCTDb Oe3 moadopo-
Ka ¥ KPYITHBIe 3yObl, KaK y HeaHiepTabiia. JIuo, HanpoTus, Obl-
JI0 OTHOCUTEJIbHO TJIOCKUM U HE BBIIABAJIOCh BIEpel, T. €. Obl-
JIO TIOXOKHMIM Ha JIMIIO COBPEMEHHOTo uenoBeka. O0bemM Mo3ra —
okosio 1000 ky0. cm. [To MHEHHMIO OOBITMHCTBA AHTPOIIOIOTOB,
Homo antecessor — npsiMoii pe/IIeCTBEHHUK reienb0epreKo-
IO YeJIOBEeKa, M, BOZMOKHO, OOIIHI MPEIOK HeaHJepTablia U ye-
JIOBEKa Pa3yMHOIO.

Homo heidelbergensis. Tlo-BuauMomy, sIBJsI€TCSI TOTOMKOM
eBpOIENCKOro yesnoBeka-npeamecrseHHrka (Homo antecessor)
(x mepexogHoit hopme MoxkHO oTHecTh Homo cepranensis) u
HETOCPEICTBEHHBIM TPEIIIeCTBEHHUKOM HeaHaepTaiibia. JKu
B EBpone 700-345 Teic. sieT Hazaa. HuxkHAS 4emocTh O4eHb
NOXOXka Ha YeJIOBEYEeCKYylo, HO 0e3 MOoAO0OpPOIOYHOrO BBHICTYIA
(0OBIYHO 3TO CBAZBIBAIOT C HEPA3ZBUTOCTHIO WITK €1ab0i pa3BUTO-
CTBIO PEUn).

Panee 3tm (opmbl HasplBaIM IPOCTO  «apXaWuYHBIMHU
H.sapiens». Ilocie TOro Kak reHeTMYeCKM aHaJM3 MOKa3all,
YTO JIMHUW HEeaH/IEPTAIbIIEB U COBPEMEHHBIX JIIOJIEN pa3oluInCh
500-600 TbIc. eT Ha3al, «TeHIeTbOePICKOro YeI0BeKa» Hellb3s
yXKe CUATATh TTPOCTO «OOIINUM MPEAKOM» TeX U JPYTHUX.

JIn6o OH MpenoK TONBKO HeaHAEPTAJIBIEB, TMOO B Mpeneaax



9TOTO BHJIA HY)KHO UCKATh JIBE MapasUieSibHble, HO He CKpelrBa-
IoLMecs JIMHUM, Beyiue ot H.antecessor k HeaHepTasblam 1
COBPEMEHHBIM JIIO/ISIM COOTBETCTBeHHO. KcTaTu, B TOM, UTO reii-
JenbOep:kel] ObLT HEMOCPEICTBEHHBIM MPEIKOM HeaHiepTablia,
ceryac COMHEHUI MPaKTUYECKU HEeT. Bpems MosiBieHUsT «reu-
JepOeprcKoro uesnoBeka» no Tadmuie 7 — 743 Thic. 10 H.3.

% %k %k

Homo floresiensis. Ha octpose ®nopec (MHaoHe3us1) HelaB-
HO HaWJEeHbl OCTAHKM HEU3BECTHOIO PAaHEEe KApJIMKOBOTO BHUIA
mozen, xuBiiero 38—18 Teic. et Hazan. [Ipennonaraercs, 4To
9TOT BUJ, Ha3BaHHBI Homo floresiensis, — 00OKOBas BETBbL 3BO-
JIOLIMOHHOTO JpeBa JIIOJIEN, TOTOMOK M30JMPOBAHHBIX OCTPOB-
HbIX nonyssiuuid Homo erectus (MUTeKaHTPOIIOB).

Cyast o KaMeHHbIM OPYAUSIM, TUTEKAHTPOIIbl MOSIBUJIACH HA
®nopece 850 Thic. et Ha3aA. TaM B yCIOBUSX OCTPOBHOU U30-
JISLIMA OHU U3MEJIbYAJIM U HACTOJIbKO CHJIbHO BUJIOM3MEHUIIUCD,
YTO MX IOTOMKOB IIPULIUIOCH BBIJEJIUTh B OTAEJIbHbINA BU]L.

% %k %k

Homo cepranensis. B Utanuu, r. Yenpaxo, B 1994 roxy 6bL1
HalieH 4depen, nMewomun cxoactBo ¢ Homo heidelbergensis.
Bospact Haxonku ot 350 10 500 ThIC. IET. YBe/InUeHnue BMECTU-
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MOCTHY MO3TOBOIO Yepera IjIo, BUIUMO, IIOCTENIEHHO Oe3 3aMeT-
HBIX PE3KUX CKAYKOB.

[loaTBEepKAEHUEM ITOMY CIYXUT TO OOCTOSATENHLCTBO, YTO
HarOoJiee paHHUE U3 JTIOJICH TIEpPBOI BOJIHBI aHTPOIOreHe3a MMe-
10T 00BEMBI MO3r'a, OJIM3KME K BEJIMYMHAM 00hEMA MO3TOBOM I10-
JIOCTH JTIofiel Havasia BTopoi BosHBL. (Homo erectus — 900 kyo.
cM., 1.9 muH siet.; Homo antecessor — 1000 ky6. cm., 0.8 muH
JIeT.)

DT10T (PaKT COOTBETCTBYET MOJEJBHOUN JAUHAMUKE pOCTa ce-
TH, KOTJ]Ja TADMOHUYECKUN pa3Mep B YeThIpe KJlaTTepa JOCTUTa-
eTcsl €10 3a BpeMsl, IIpeBhIlaIee MILIHOH JeT. Bee atu naH-
HBIE TIOJTHOCTBIO COOTBETCTBYIOT BTOPOH cTpouke Tabmuiibl 7, rae
OTMEUYEHO BpeMs Hayasla BTOPOro Neproja aHTpornorenesa: 743
THIC. JIET /10 H. 3. VIMEHHO Tor[a ceTh IOCTUITIa pa3Mepa YeThipe
KJIATTEPA U CTajla FapMOHUYECKOM.

Cnenyer 3aMETUTD, UTO 3a TPUCTA THICSY JIET JJO 9TOTO MOMEH-
Ta €10 ObUT cOOpaH TpeTHil KiarTep. ITO COOBITHE, IPOU3OIIIE/-
11ee MIWLIMOH JIeT Ha3aJl, IPUBEJIO K YABOCHUIO CKOPOCTH TPU-
pocTa Hocuteseu: 10 Hero 4 Hocutens 3a 40 Jer, nmocie Hero —
JeBsATh. UTO, BEPOSITHO, HAIIJIO CBOE OTPAaKEHHE B MOSIBICHUU
HOBAIIWU B paHHEN IIEJIbCKOW KYJIbTYPEe, HO HE TIPUBEJIO K TOSIB-
JieHu1o HoBbIX (popm Buaa Homo. AHasoruyHbie BBIBOJBI MOKHO
crenaTh JIsl TpeX MPOMEKYTOUHBIX TAMOB POCTA CETH OT YEThI-
peX 10 BOCbMU KJIATTEPOB.

Boo6riie roBopst, kKaxapiid (?) UK, CASTYIONMA 32 BKJIO-
YeHHEM B CETh OUYEepPETHOro KJarrepa, OCOOCHHO TIepBbIe TaKKe
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LUKJIBI, COMPOBOXJAJICS MO-BUAUMOMY OYEpEIHON HOBAIlMEW B
COLIMYMe apXaHTPOIIOB, BeIb HAYAJIO IIUKJIA CBSA3aHO CO CKAUKOM
CKOpPOCTH pocTa uuciia Hocutenei. [Jisi BOSBHUKHOBEHUsI TaKOn
HOBAaIIMX HEOOXOAMMO, YTOOBI C KaXIbIM TAKUM ITAKJIOM TOJIpac-
TaJl U YPOBEHb MEHTAJIbHOCTH HOCHUTEJIEH.

CrnenoBatenbHO, B MPOLIECCE POCTA CETU MPOMCXOIUTIO, BO3-
MOXHO C KaXXJIbIM €€ IIMKJIOM, IIeJIeBOe M3MEHEHME HaCe[l-
CTBEHHOW WH(OpPMAIIUM HOCHUTEJIS-apXaHTPONa Ha TeHeTHYe-
cKoM ypoBHe. HanbOornee 3HaunMble reHeTHUeCKrue N3MEHEeHH s B
HOCHUTEJIe TPUXOIUINCh HA MOMEHTBI IOCTUKEHHS CEThIO FapMO-
HUYECKUX CTaAWil CBOETO POCTa.

Crnenpl paHHEro MojBHUAa, KOTOPBIA ObUT TIPEIKOM HeaHep-
TaJILIIEB ¥ COBPEMEHHOTO YeJIoBeKa, MOSABIIA0TC B EBporie mpu-
mepHo 400 Teic. sleT Hazaa. Hekoropsle crienuam3upoOBaHHBIE
MIPU3HAKY Yeperna: KOCTHbIEe BaJIMKU HaJl TJIa3HUIIAMU, BBICTYTIA-
IOIUI HOC, TUIOCKUE CKYJIbI, OTCYTCTBHE MOAOOPOIOYHOTO BhI-
CTyIa, KPYITHbIE JIOTIATOBUIHBIE PE3Ibl U MACCUBHOE B IEJIOM
CTPOEHUE CKEeJIeTa MO3BOJISIIOT JIETKO PAaclio3HABATh UX OCTAHKHU.
DT JaHHbIE COOTBETCTBYIOT MOMEHTY Havajia TPeThero neproa
a"TpornoreHes3a no Tadnuiie 7— 350 ThIC. JIeT JI0 H. 3.
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Homo sapiens neanderthalensis. Heannepranen, d4enoBek
HEaH/IEPTAILCKUI, B COBETCKOM JIMTEPATYype TaKKe HOCKII Ha3Ba-
HUE N1aJIE0AHTPOIT — BHIMEPIIMU WM ACCUMWJIMPOBAHHBIN IPEJI-
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crasutenb poga Jlrogu (Homo). Ilepebie monu ¢ yepramu mpo-
ToHeaHepTasibiia cyiiectBoBaiv B EBporie emi€ 350-600 Thicsu
JIET Ha3aj, MOCIeJHUE HeaHIePTaIbLbl XKUIU OKOJIO 40 ThIC. JIeT
Haz3ajl.

Homo sapiens idaltu. HenaBuue uccienoBaHusi mokasaju,
YTO BO3PACT CAMBIX JIPEBHUX OCTAHKOB YEJIOBEKA, HAMJEHHbIX B
Ddwuonuu B 1997 roay, cocrasnser ot 154 no 160 Teic. eT. Ye-
pena B3poc/Ioro MyKUMHbI, peOeHKa M OCTaTKU Yeperna ele ofl-
HOU B3pOCIIOi 0cOOM ObLITM Hali/IeHbI B 9(DPUOTICKOH JiepeBHe Xep-
TO B 225 KWJIOMETpax OT CTOJIMIIBI CTPaHbl Aiuc-AGeObl B paii-
oHe Acapa, 3HAMEHUTOM CBOMMM MCKOIIA€MBbIMU OCTAaHKaMH U
I'POMKMMHM MaJIEOHTOIOIMYECKUMU OTKPBITUSAMU. [laneoHToso-
T TaKKe HAIIUTA YaCTH YEeperioB U 3yObl errie ceMu 0coOei.

[lo MHEHMIO y4YeHBIX, OOHAPYKEHHbIE MU UYeperna OTHOCSAT-
Cs1 K KJIIOYEBOH CTaI1M SBOJTIOIMHY YeJIOBEKa, BO BpeMsl KOTOPOM
OKOHYATeJbHO C(hOPMUPOBAIUCH JIULIEBBIE OCOOEHHOCTU COBpE-
mMeHHoro Homo sapiens. [1o cyTu, oHU SIBISIIOTCSI OTCYTCTBYIO-
MM 3BEHOM B Moziesi sBommor Homo sapiens. Yepemna o6ma-
JaI0T SIPKO BBIPAKEHHBIMU JIMIIEBBIMU MPU3HAKAMH COBPEMEH-
HOTO YeJIOBEKa: BBITYKJIBI JI00, IIaJKoe JIMLIO, YMEHbILIEHHbIE
HaJOPOBHBIE TYTY. DTUM OHHM OTJIMYAIOTCS OT U3BECTHBIX HAayKe
6ornee IPEeBHUX MPEAKOB YeJIOBeKa, ISl KOTOPHIX ObLIA Xapak-
TEePHBI Y3KHUe JIObl 1 MAaCCHBHBIE OPOBH.



Onu He ObUTH TIOTHOCTBIO TIONIOOHBI COBPEMEHHBIM JIIOIISIM, HO
NPUOM3IITUCH K HUM MTPAKTUYECKH BITIOTHYIO. « OHU HACTOJIBKO
OJIM3KO MOJOILIM K HaM, YTO BIOJIHE MOTYT Ha3biBaThcsi Homo
sapiens», yrBepikaaet Tum Baiit — mpodeccop-naneonrosor Ka-
JUHOPHUNCKOTO YHUBEPCUTETA.

OH BO3IVIaBJIST MEXAYHAPOIHYIO KOMAHAY YUEHbIX, KOTOpbIE
OOHapyKWJIM yepena U MpoBe/u UX uccieaoBaHue. Bailt u ero
KOJUIErM OTHec/Iu oOnajiaTesiell HaliAeHHbIX YeperoB K MOABUILY
Homo sapiens. Onn Ha3Basm ux «Homo sapiens idaltux»; «idaltu»
Ha ahapCKOM SA3BIKE O3HAYAET CTAPILIUM, CTAPEUIIINN.
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Homo sapiens. CpaBHeHre nonuMop@pu3MOB MUTOXOHAPU-
anbHOU [IHK 1 natrpoBaHie okaMeHe0cTer MO3BOJISIIOT 3aKJII0-
yuth, yT0 Homo sapiens nosiBuiuck okosno 200 TeIC. JIeT Ha-
3a. OT OMKaiIIero Buia — HeaHJepTaJIblEB — YeJIOBEK Pa3yM-
HbII OTJIMYAETCS PSIOM OCOOEHHOCTEN CTPOEHU I CKeJIeTa: BbICO-
KHI JI00, OTCYTCTBHUE 3aThIJIOYHOTO BBICTYIIA, BOTHYTOE€ OCHOBA-
HUe yepena. .. B Hactosimee BpeMst AET padoTa o pacmudpoB-
K€ TeHOMa HeaHAEPTAIbLIEB, KOTOpasl MO3BOIUT YIITyOUTh Tpe-
CTaBJICHUS O XapaKTepe OTJIMYMUNA ITUX JIBYX BUJIOB.

UYeTBepThiii 3TAaN aHTpOMOreHes3a, coracHo Tadmuie 7, Ha-
yayicsa 171 moic. nem 00 H. 3., YTO HAXOOUTCS B IIOJTHOM COOT-
BETCTBUM C MOMEHTOM NosiBjeHuss Homo sapiens.
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Homo sapiens sapiens. Kax npeanosaratoT MHOTMe aHTPOIIO-
noru, Homo Sapiens Sapiens nosiBusics B pe3y/ibTaTe eAMHUYHON
myTaruu okosio 100 teic. et Ha3aa B Adpuke. O6beM ero Mmosra
B cpenHeM coctaBisil 1300 KyO. cM., 9YTO Majio OTJIMYaeTcs OT
9TOTO TMOKa3aTessi 1Jisi COBPEMEHHOro uesioBeka. Torma xe, co-
IJIACHO COBPEMEHHBIM IIPE/ICTABIEHUSM, BO3HUK MPasI3bIK. DTOT
MOMEHT BPEMEHHU COOTBETCTBYET Haualy MSATOro 3Tara aHTPOIIo-
redesa: 85,5 TeIC. JIET 10 H. 3., cortacHo Taosuie 7.

% %k %k

Yenosex cospemennozo muna nosisuics 40-50 Teicsad et
TOMY Ha3aJl. AHATOMUYECKU OH MOYTH He OTJINYAJICS OT COBpe-
MeHHoro. EBponenickux canueHcoB Bo3pacToM 40 ThIC. JIET U Me-
Hee TPaJUIIMOHHO Ha3bIBAIOT KPOMAHBOHIIAMU. Y HUX BIIEPBbIE
MOSIBUJIOCh HACTOSIIIEE UCKYCCTBO: HACKaJIbHAS )KUBOMKCh. DTO
BpeMsi OOBIYHO CBSI3BIBAIOT C HAYAJIOM TEXHHUECKOTO Iporpecca.
lecras ctpouka B Tad. 7 — 43,2 ThIC. JIET 70 H. 3.

% %k ok

Ipumepno 25 moicsiu nem momy HA3a0 Pe3KO YCKOPHUICS
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TEXHUYECKUI POrpecc. ITUM K€ BPEMEHEM JIaTUPYETCsI U BEPX-
HEMAJICONIATUIECKUU JeMOrpapruiecKuil B3pbIB. TOIBKO € 3TOro
MoMmeHTa (~ 30 ThIC. JIET Ha3a/]) KAMEHHbIE OPY/IMsl HAUMHAIOT CO-
BEPIIEHCTBOBATHLCS ObICTPEE, UeM CTpOeHHeE Tesia (BKIIoYast MaK-
POMOPOIIOTHI0 MO3Ta).

Opynust «TpOTJIONUTHI» IBOTIOIMOHUPOBATIM HE ObIcTpee,
yeM MOIJIM Obl SBOJIOIMOHUPOBATh TUIOTUHBI TeX ke O0OpOoB
WIN THE3[a MTUll, I03TOMY €CThb BCE OCHOBAHUs IOJararh, YTo
«TEXHUYECKOE Pa3BUTHE» TPOTIOAUTH/I MOTUNHSIIOCH OMOJIOTH-
YECKUM, a HE COLUAILHO-KYIbTYPHBIM 3aKOHAM.

Pe3koe yckopeHue TeXHUUECKOro MTPOorpecca CBUAETENILCTRY-
€T O NOSIBJIEHUH KaKOr0-TO MPUHIMIINAJIBHO HOBOTO hakTopa (1o
[MopiHeBy — 3TO peub U OOIIECTBO, T. €. HAYaJl0, COOCTBEHHO,
yesoBedyeckou uctopun). Cenpmasi crpouka B Tad. 7 —21300 net
JI0 H. 3.

3amem caedyem neoaum 1o Tad. 7 — 8154 net 10 H. 3. (cM.
«DeHOMEH HEeOJIUTa» ), YTO TAKKE B TOYHOCTH COOTBETCTBYET Ha-
YUHBIM JAHHBIM.

Bce Opeeuue KJaaccuuecKue uusu.ausauyuu bmuxnero Bocto-
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Ka BO3HUKJIM IPAKTUYECKU OHOBPEMEHHO: 00beinHeHne Erum-
ta 5340 ner Hazan, B lllymepe nepsast qunactust Kuia cneno-
Basia 3a nepuogoM Ixemaen Hacp 5200—-4900 net Hazaz, B 10-
muHe MHa xapanmnaHckas QUBWINA3alKs BO3HUKJIA TPUMEPHO S5
ThIC. JIET Ha3a/.

B xonnie XX Beka B B nonune peku Cyne, [epy Obuta oOHa-
pyxena 1uBmwin3aius Hopre-Uuko — camasi [peBHsIs TUBUIIN-
saimsi CeBepHold ¥ KO)kHOM AMepUKH, Ha THICSIYM JIET JIpEBHEe
WHKOB M oyibMeKoB. E€ cronmiia, cBsmeHHsii ropon Kapai, Obut
IIOCTPOEH 5 ThIC. JIET TOMY Ha3aJ. JlaTpoBKa mpoBeeHa 1Mo op-
raHMYECKOMY MaTepuaily CETOK, COAEepKaIUX KaMHH, 3aJI0KEeH-
Hbl€ B OCHOBaHKE KaMEHHBIX TU1aTdOpM 151 TPUJAHKS CTPOEHU-
SIM CEMCMOYCTOMYMBOCTU. DTO OBUT MEranoyimc ¢ 00oraToi KyJib-
TYpOU U MOHYMEHTAJIbHOW apXUTEKTYPOU, BKJIIOYABILIEN IIECTh
KPYIHBIX MHPAMUAATBHBIX CTPYKTYpP, KAMEHHBIE U 3eMJISHbIE
1aTOPMBbl, XpaMbl, aM(UTeaTpbl, KPyroBble IJIOIAIN U KU-
JIble KBapTaJbl.

Bonpoc o Tom, koraa, rie ¥ Kak MMEHHO Oblta n300peTeHa
MUCBMEHHOCTh /IO CHUX TOpP OCTaeTCsl IO KOHIIA HEepeIeHHBIM.
OpnHako, cornacHo Haubosee OOIIeTTPUHSTON TOYKe 3pEeHusI IPo-
n301LI0 3T0 coObITE B Meconoramun 5200 net Hazaz. (Torma
e TOSIBIIIUCH ¥ 0COOBIE CUMBOJIBI JJISI pACYETOB, OJTHAKO CUCTE-
Ma TUX CUMBOJIOB, KaK HM CTPaHHO, He BKJTII0YasIa B ceOs1 udpy
HYJIb.)

Bce 310 MOATBEPKAACT M'MIIOTE3Y CUHXPOHHOI'O BO3HUKHOBE-



HUSA ApeBHEWIINX LIMBUIM3aLMi Ha 1iaHere B Crapom Ceere u
B Amepuke. Bpemsa 3066 sietr no H. 3. wim 5100 sier Tomy Hazaz
B TOYHOCTY COOTBETCTBYET Ha4yaJly JEBSITOrO Tara CTAaHOBJIEHUS
Hoocdepsl o Tao. 7.

Caedyrouguil sman cmanos.aeHust HOOcghHepvl CTapTyeT pu-
MepHO 3a 500 seT 1o Havana HOBOM 3pbl. DTO BpeMs IIPUHATO
Ha3bIBaTh «OCEBbIM». [IOHATHE «OCEBOE BpeMsi» BIIEPBbIE BBEI
B ynorpeodnenue Hemenkuil punocod Kapn Acrepc.

«ITy OCb MMPOBOH HCTOPUM — THCAT OH — CJEdyeT
OTHECTH, TIO-BUIUMOMY, KO BpemeHu okoyio 500 ser mo
P.X., k TOMy qyXOBHOMY TIpOIIECCY, KOTOPBII IIe]T MEKIy
800 u 200 romamu go P.X. Torpa mpousolien camblii
pe3kuil moBopoT B uctopuu. [losiBUIICS 4YenoBeK Takoro
TUIA, KaKOH COXpaHWJICA U IO Ceil JeHb. DTO BpeMsl Mbl
Oy/ieM Ha3bIBaTh OCEBBIM» [48].

B cBoeit kaure «CMbICT M Ha3HAUEHUE UCTOpUM» Slcniepc OT-
Meuaet, uto bynna (563—-483 rogp! A0 H. 3.), Kondywmii (551-
479 ronel A0 H. 3.) u Cokpar (469-399 ronel A0 H. 3.) — [JIABHbIE
MBICJIUTENIA «OCEBOTO BPEMEHW» KUJIM MPAKTUYECKHU B OIHO U
TO K€ BpeMs (HO B COBEpILEHHO pa3HbIX MecTax). OH cuuTaer,
9YTO UMEHHO Torza, npuMepHo S00 siet 10 H. 3., ObLIM CO3JJaHbI
IIKOJTBI MBICJTU, TIO3BOJIMBIIIKE PA3BUTHCS TPEM OCHOBHBIM ITUBU-
JIM3ALUAM: UHAUNCKOW, KUTAUCKON U eBponeicKkou. [48]
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B 310 BpemsA M3MEHWIOCh M €CaMO Hallle MBIIIJIEHUE: I10-
SIBUJIACh OTCYTCTBYIOIIAS IO TOHM MOPBI A0CTPAKTHO-JIOTMYECKast
€ro cocTapJsiomas. B 00BIMHOM COCTOSTHUM CO3HAHMS OOPBIBKH
MbIC/Iel 1 00pa3bl ACCOLIMATUBHO CMEHSIIOT JPYT Apyra. DTa urpa
BOOOpaXeHWsl B Haillel roioBe B XX BeKe MOMyuynia Ha3BaHue
«IIOTOK CO3HAHUA».

B «oceBoe BpeMs» MHOKECTBO JIIOIEW B Pa3HBIX CTpaHaX MU-
pa BIEpBbIE MEPECTYNAIOT IPAHUIYY MEXKIY MOJ0OHBIM «Oe31yM-
HBIM» ACCOLIMATUBHO-OOPA3HBIM JIBUKEHHEM MBICIH U Palfo-
HQJIBHBIM MBIIUIEHHEM. VIMEHHO B 3TO BpeMs, HE BBITECHAS, a
JOMOJHSST «IIOTOK CO3HAHUSI», TOSIBJISICTCSl MbIIIUIEHHE, MTOYU-
HEHHOE CTPOTMM IIPaBUJIaM JIOTUKH; MOABJIAETCA U CTAHOBUTCA
HEOOXOIMMOM MPEANOChUIKON IS BCeX MOCIEAYIOMIMX JOCTH-
*eHuil Hoocdepsl. lecsatas crpouka B Ta0. 7, oTMevaroias Ha-
4aJio «OCEBOIr0 BpeMeHW», — 522 rof 10 H. 3.

% %k ok

Hannbie Tabauibl 7 OT HEOMUTA U Aajiee MaJIo OTJIMYAIOTCS
OT XPOHOJIOTMU IJ1aHeTapHbIX peBomonui (12—-18) A.l. ITaHoBa
[9], koTopyio o mo3anMcTBOBaJa 13 pador C.I1. Kanuipl .
(Ero nepuogu3zanysi — noyTy TOYHasi Konus nepuoau3anuu Ka-
el [3]):

12. Heomurnueckas peomouus: 11000 ner nHaszan.

B koHILle BepxHero mnajgeonuTa pa3BUTHE OXOTHUYBHUX
TEXHOJIOTM TIPUBENIO K UCTPeOJIeHUI0 TMOMYIsAIUi U
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HEJbIX BHUIOB JKMBOTHBIX, 4YTO TMOAOPBAJIO IHUINEBbHIC
pecypcsl  MaJeoNMTUYECKOro OOIIeCTBa, W  IPUBEJIO
K YKECTOUEHWI0 MeXIUIeMeHHOM KoHKypeHimu. O06a
9TU (paKkTOopa MpPUBEIM K COKpALIEHHI0 HaceJeHUs B
HECKOJbKO pa3. OTBeTOM Ha Kpu3uC ObUI TEepexon
OT TpHUcBaWBamIiero (0xora, COOMpATENbCTBO) K
NPOM3BOJAIIEMY (3eMJIeIeIne, CKOTOBOICTBO) XO3SWCTBY
¥ CMEHa HOPMATHBHOTO I'eHOIM/a 3a9aTOUYHBIMU (hopMaMu
KOJUIEKTUBHOM SKCIUTyaTallii ¥ CBOEOOpa3HbIM CUMOMO30M
CeTbCKOX03SIMCTBEHHBIX U «BOMHCTBEHHBIX» TieMeH. (8000
JIET 10 H.3. o Tad. 7)

13. T'opoackas peBosoLMsl, Ha4YaJO APEBHErO MUpA:
3000 siet 10 H. 3. BO3HUKHOBEHUE KPYIHBIX YEJIOBEYECKUX
arioMepanuii, THCBMEHHOCTH M TEPBBIX IPABOBBIX
nokymenTtoB. [locnemoBama 3a  pacrpocTpaHeHHEM
OpOH30BBIX OpYIUH, JeMorpapuueckuM B3pHIBOM U
000CTpeHNEeM KOHKYPEHIIMH 32 IJI0N0poaHbIe 3eMitu. (3066
JIET 10 H. 3. 1o Tad. 7.)

14. KenesHwlii Bek, 3M0Xa WMIIEPUHA, PEBOJIOIUS
Ocesoro Bpemenu: 800-500 ner 10 H. 3. Bo3HuKHOBEeHUE
TEXHOJIOTUM TMOJTyueHus1 xkene3a okoio 800 roma Ao H.
3. MPHUBEJIO K TOMY, YTO OPYXHE CTaJI0O HAMHOTrO OoJiee
AeuieBbiM, Jerkum M 3¢ dekTuBHbIM. CleJCTBUEM 3TOTrO
CTaJIO TO, YTO BOWHBI CTAIM KpaiHe KPOBOIPOIUTHBIMH.
Peakieii Ha 3T0 OBUIO, BO-TIEPBBIX, OOBEIUHEHHE
MEJIKMX TOCYJapcTB B Oojiee KpyIHbIe OOpa3OBaHHUS —
MMIIEpUH, 1, BO-BTOPHIX, aBTOPUTAPHOE MHU(OJIOTUIECKOe
MBIIIEHUE CTaJO BBITECHATHCS JIMYHOCTHBIM, BO3HUKJIU
MPEACTAaBJICHUS] O JIMYHOCTH KaK CYBEPEHHOM HOCHUTele



MOpaJBHOrO BBIOOpPa. DTO MPHUBENO K TOSIBJIEHUIO
MBICTIUTENIEN W TIOJIKOBOJIIEB HOBOTO THIA: 3apaTyIiTpa,
nyaevickue popoku, Cokpar, bynna, Kondynwmii u ap. (522
rof 70 H. 3. 110 Tad. 7.)

15. Twubenb ApeBHEro Mupa, Ha4YajaO CPEJHEBEKOBbS:
600 rom (3mecb M janee HoBOM 3pbl). Kpusuc u
rubenb PUMCKOI MMmnepry TOBJEKJIa pacnpocTpaHeHHe
(peonanbHBIX TOCYIAPCTB M KHSKECTB MO BEYIIEH POJIbIO
MUpoBbIX penuruid. (750 rox H. 3. mo 1ad. 7.)

16. IlepBas npomsbinuieHHass peBomouust: 1500 roa.
Bo3HUKHOBEHME TPOMBILIUIEHHOIO IPOU3BOACTBA, YTO
NOBJIEKJIO TaK ke Benukue reorpauyeckue OTKpbITHS,
BOZHMKHOBEHHE  KHHUIOMEYaTaHUsl W KyJIbTypHBIA
niepeBopoT HoBoro BpeMeHH. (1386, 1704 romel 1o Tad. 7.)

17. Bropas mnpombiuieHHass peBomonms: 1840
rofl, BOSHUKHOBEHUE MEXaHU3UPOBAHHOIO MPOM3BOJCTBA,
3M0Xa Mapa M 3eKkTpuyecTBa. Hauano smoxu MHpOBBIX
BOWH M peBoyolMid. M3-3a TOro, 4ro cpeiacrsa BeJEHUs
BOWHBI 1 ITOJIABJICHU I CTAHOBSITCS KpaiiHe 3(p(peK TUBHBIMU,
B KYJbTypHOH OONacTM HauumHaeT (popMHpOBaTHCS
HEraTMBHOE OTHOILIEHHE K BOMHE KaK K CPECTBY pelleHus
HOJMUTHYECKUX BOIpocoB. (1863 rox mo 1ab. 7.)

18. ndopmanmonnas pesomouust: 1950 ron. Ilepexon
MPOMBIIIJICHHO Pa3BUTHIX CTPaH B IMOCTHHAYCTPHATBbHYIO
3MOXy, Korja Oosbllasi YacTb HAacelIeHWsl 3aHsATa He
B MaTepuaJbHOM IPOM3BOICTBE, a B IepepaboTke
nHpopMalyi. BolHbI MeX1y MPOMBIIUIEHHO Pa3BUTHIMU
CyneprepkaBaMy BBITECHSIIOTCS B BUPTYaIbHYIO 00JacTh,
npuHuMass  ¢opMy  XOJIOAHOW  BOWMHBL. ~ MupoBoe



npaButesibctBO B opme  OOH, mexayHaponHoe
aHTUBOEHHOE 3aKOHOIATeNILCTBO. (1942 rog no tad. 7.)

Pe3ynbTaThl KCIIEPTHHIX OLEHOK OYeHb OJIM3KU K 3HAYEHU-
SIM, TIOJTyYeHHBIM U3 UJICJTbHON MaTeMaThueckoi cxembl. HeoO-
XOIMMO OTMETHUTh CJIeyIollee: MHOXKECTBO peBomoruii [laHoBa
HE BKJIIOYAET PEBOJIOMIO B 3THKE. MeXy TeM BO3HUKHOBEHUE
COBPEMEHHBIX PEJIUTMO3HBIX TEUEHUN U, IPEXK]IE BCETO, XPUCTH-
AHCTBA, HECOMHEHHO, OJTHO U3 TJIABHBIX COOBITHI «IIJITAHETAPHON
SBOJIIOLIUM>> .

He Oynb 31O peBOMOLIMY — He ObLJIO Obl HUKAKOW TEXHUKH,
TexHoJsioruu... MomeHT ee Hauasa, 600 rop H. 3., y [lanoBa npu-
CYTCTBYET, HO, BEPOSITHO, HETIPaBWJIbHO UHTEpIIpeThupoBaH. (I'u-
6esb PUMcKOl uMIiepun, Ha9asio CpeTHEBEKOBbs — 3TO HE PEBO-
monus!).

OtcyrerBylor y IlaHOBa M peBOMIOLIMK B ICTETUKE U HayKe.
BwMmecto n1Byx naT, CBA3aHHBIX C 9TUMHU, HECOMHEHHO, Ba)KHEM-
mmMU coObITUsIMH, 0003HaueHa onHa: 1500 rop H. 3. — niepBast
MPOMBIIUIEHHAs peBoons. Y, HakoHel, MocyeJHUE ABE PEBO-
JHOIMU ¥ COOTBETCTBYIOUIHIA UM Tiepro 00o3HaYeHb! [TaHoBbIM
HETOYHO.

Jlesnio B TOM, UTO yiKe CyIIEeCTBYeT KaHIUAAT Ha 3Ty UCTOpUYe-
CKYIO 3MOXY — 9TO YeTBepThlil 1K1 KoHapaTheBa. DKOHOMUYE-
ckue uukJibl KonaparbeBa sBIAIOTCA B PABHOM MEpe U UCTOPU-
YECKUMHM OTMeYasl u3BecTHbIN ncTopuk ®epHan bpoaens. [1po-
JOJDKUATENBHOCTD 3Toro nepuoaa y Ilanosa 1950-1991 rr. co-
crapysieT 41-42 roga v NpUOIM3UTENILHO paBHA JJTUTEILHOCTU



KonpgparbeBckoro nukia.

Tonbko BOT (paza HE COOTBETCTBYET: HYKEH CABWI JIET HA Jie-
CATh IO OCA BPEMEHM B mpoiuioe. YTo ke Kacaercs Halen Mo-
JieJiv, TO 37IeCh BCe B MOJIHOM nopsiake. [locneanuii nuki pocra
cetd 1942—1982 rr. XOpOUIO BIUCHIBAETCS B YETBEPTHIMA LIUKJI
KonpgpareeBa, orpannueHssin 1929—-1981 rr.

% %k %k

KakoB ke ntor? TeopeTrueckuii pacueT CXUMAIOITUXCS K
TOYKE CHHTYISIPHOCTH TIEPUOJOB SBOTIONMKM M UCTOPUH, OCHO-
BaHHBI Ha TPEJICTABJICHUM O TAPMOHMUYECKHX CTaUsIX POCTa
CeTu yenoBeKa, MOJTHOCTBIO COOTBETCTBYET UCTOPUYECKUM JIaH-
HBIM U JIaHHBIM Taieogemorpacdun. HecoMmHeHHO, MOXHO TIO-
JI00paTh, HAITPUMeEP C TIOMOIIIBIO POrPECCHH, TaKOe pa3OreHHe
UCTOPUUYECKOTO BPEMEHU Ha MEPUOJIbl, KOTOPOE MPUOIN3UTENb-
HO COOTBETCTBYeT (hakThueckuM naHHbIM. Ho deso 8 mom, umo
30ecb HUUez0 He NO0OUPANOCH.

Mogenb pacTylei ceTh YeTBepToro paHra Obljla BBeJIcHa Ha-
MU C eJUHCTBEHHOM I1eJIbI0: OOBSICHUTh AHOMAJIBHBIN THIEepO0-
JIMYECKUN POCT HaceneHust 3emuti. M oHa ero mosHOCThIO 00b-
SICHWJIA, YTO K€ KacaeTcsl IeproIU3alivy, TO OHa ObUIa MoTydeHa
«aBTOMAaTOM» Kak OOHYC, aBTOp HE PacCUMTHIBAJI HA TAKOE U CaM
ObLT HEMAJIO YIWBIIEH CTOJIb HEBEPOSITHOMY coBrageHuo. O Ta-
KOM ke coBnageHuu ajisi ceoer moaenu numet u C.I1. Kanuna:

«Korpa s Haumnan 3ty paloTy, TO He mpeamnonaral,



YTO U3 MOEW MOJENU JIOTUYECKU CIEAYeT MepUoAu3alus
UCTOPUH OT MajeojuTa OO0 Hammx aHed. Eciam cuumrats,
YTO WCTOPHS M3MepsieTcsl HEe 000poTamMH 3eMJIM BOKPYT
ConHua, a NPOXKUTBIMM YEJIOBEUECKHUMHU KU3HSAMHU,
YKOpauuBawOmuecss MCTOPUIYECKUE TEPUOAbl MIHOBEHHO
noynyyarot oobsicHenue. [laseonut mics MUJUIMOH JIeT,
HO YHMCJIEHHOCTh HAIIMX MPEIKOB COCTAaBJIsIA TOTa BCETO
OKOJIO CTa ThHICAY — TIONy4yaeTcs, 4To OOIlee YHCIIO
KUBIIMX B TNAJEONUTE JIOAEH COCTABJISIET OKOJIO JIECSTU
MUJUTHAPAOB. POBHO Takoe ke 4YMCJIo JIIO[E MPOoIuIo Mo
3eMJie U 3a ThHICAYY JIET CPEJAHEBEKOBbsl (UMCIIEHHOCTh
YeJIOBEYEeCTBA — HECKOJIBKO COTEH MUJUTMOHOB), U 3a CTO
ABALATD MATH JIET HOBEHIIeH NCTOPHH.

Takum oOpa3om, Hamia jaemorpaduueckas MOJENTb
Hapes3aeT BCI0 WCTOPHMIO YEJIOBEYECTBA Ha OJIMHAKOBbIC
(He MO IJIMTENIBHOCTH, a M0 COAEepPKATeIbHOCTU) KYCKH,
Ha TMPOTSKEHUHM KaXIOrO M3 KOTOPHIX JKWJIO OKOJIO
AeCATH MWLIMApPIOB uesoBek. Camoe yIuMBUTEbHOE, YTO
MMEHHO TaKasl MepUOAM3alyisl CYIIECTBOBANA B HUCTOPHUU
¥ TIAJICOHTOJIOTUM 3aJ0JIT0 [0 TOSIBJICHUS TJIOOAJTBHBIX
neMmorpacdudeckux mopeneit. Bee ke rymaHuTapusiM, npu
BCEX MX IMpOOIeMax C MaTeMaTWKOW, Hellb3s OTKa3aTh B

UHTYHLAN» |7,

Takoe 00bsCHEHHE LIMKJINYHOCTU UCTOPUYECKOTO Mpouecca
NPEJICTaBJISETCS IOBOJIbHO HAlyMaHHBIM. UKCIEHHOCTh Hacese-
HUSl MUpa, COIIacHO (peHoMeHoslornyeckoi teopun Kanuiipl,
SIBJISIETCS [TOKA3aTesieM POCTa U Pa3BUTHS YEIOBEYECTBA KaK CH-

17 https://pikabu.ru/story/sergey_kapitsa_istoriya_desyati_milliardov_3995327



crembl. Ho 13 31010 BOBCE HE CiieyeT TO, YTO AJIUTEIBHOCTD CO-
KPALIAIIMXCA NEPUOLOB IBOIIOLUN U UCTOPUM JIOJKHA OIpe-
nenarbes (pukcrpoBaHHbM (10 Mypa) 4MCIOM NPOXKMBABIIMX
B 3TO BpeMms Jiofed. [lonbITku MateMaTuyecku OObSCHUTh ITY
YCKOPAIOUIYIOCS IIMKJIMYHOCTb, KOTOPbIE HEOJHOKPATHO Ipe[-
npuHumanch C.I1. Kanuuen u 0 KOTOpbIX OH 3/1€Ch HE YIIOMU-
HAeT, TaK HU K YeMY W He NPUBEJIU U NPUPOJA €€ OCTAIACh IS
HETO TallHOM 3a CEMBIO NeYaTsMU. Tak 4TO HU O KAKOM «MTIHO-
BEHHOM OOBSICHEHUM» TOBOPUTb, KOHEYHO, HE TIPUXOIUTCS.

% %k %k

EcTs elie oq1H BasKHbII BOITPOC, Ha KOTOPBI MO3BOJISAET JaTh
OTBeT IpejlaraeMasi 3/1eCb TUIOTe3a: CyIECTBYET JIU MPUHIIM-
NHaJIbHbIN pa3pblB MEXAY YEJIOBEKOM M BCEMU APYTUMM Mpe[-
craBUTeNIsIMM 3eMHOU (payHbl? CoracHo Teopuu, 1.7 MJH Jer
Ha3a]l OJHA U3 CeTer TOMUHU] (CKOPEe HECKOJIbKO MapasuIeIbHO
paCTyIIMX, KOHKYPUPYIOILIMX CeTeil), CeTh TPEThEro paHra, J10-
pocJia 10 COBEPLIEHHOM, co3/1ala CBOIO KOIHUIO [10CIe Yero BIep-
BbI€ B ICTOPUH 3BOJIIOLMH CTAPTOBAJ POCT UEPAPXUUECKON CETH
6omnee BBICOKOTO, 4yeTBepToro panra. (Uto B TOYHOCTH COOTBET-
CTBYET COBPEMEHHBIM aHTPOMOJOIMYECKUM JAHHBIM. )

Jlo 3TOro MoMeHTa 3BOJIIOLMIO BCErO KMBOTO, BKJIIOYAS IO-
MUHM/[, COIPOBOXIAJIN CETH PAHIOM He Bbl1lIe TpeTbero. C 3Toro
MOMEHTA JIMJIEPOM CETEBOM SBOJIIOLIUM CTAHOBUTCS CETh YETBEP-
TOro paHra. B 3Tom 1 cOCTOUT NPUHLIMITUATIBHOE OTIIMYME MEX LY



YEJIOBEKOM M BCEMM JIPYTMMH KUBOTHBIMU. COBpEMEHHBIN Ue-
JIOBEK €CTh MPOAYKT TBOPUECKOW 3BOJIOLMU cetu 65536, cetu
HAMBBICIIETO HA JAHHOM JTarle YHUBEPCAILHON IBOJIIOIUYU PaH-
ra. Takoe npejcraBieHye NOJTHOCTHIO COTJIACYETCS] C OCHOBHBIMU
UJESMU OTEUECTBEHHOIO UCTOpUKa U couuoora b.®. Topiixe-
Ba [37]:

1. Cywecmayem npuHyUNUANBHBLIL PA3PLIE MENCOY UeN0BEKOM
U 8cemu OpYeUMU HCUBOMHBIMU.

2. Aumponozene3 — He 80CXO00UULL NPOUECC NOCHENEHHO20
ouenoseuuanus 00e3v6HONOOOOHbIX NPedKos, a KPYMOU 8UPaic
HAO NPonacmvio, 8 X00e KOmopozo 6 Npupooe NOsi8UNOCh, d 3a-
mem ucuezno Heumo, npunyunuanoHo omauuroe u om 00e3bsin,
u om 00elil.

3. «llepesxcumku npoutnozo» 6 NOBEOeHUU Yen06¢eKa CES3AHbL
He CIMONBKO C «00€3bSIHbUM» HACAEOCMBOM, CKOAbKO C MeM, o
B03HUKN0 8 NPpoUecce aHmponozeresd.

4. Mouunenue uenoseka — smo He pazeumue cnocobvos oopa-
oomxu uHgopmayuL, CyYuecmeyiouux Yy Opyeux HCUBOMHbIX, d
NPUHUUNUANBLHOE HOB00OPA308AHLLE.

5. Mvuiunenue uenoseka nepeuuHoO KOANEKMUBHO U UBHAUAIb-
HO OCYU,eCMBASNOCH CEMbI0 MO3208, CES3AHHBIX PEUEBbIMU CU2-
Hanamu. Jluws no mepe pazeumust 0duecmea popmupyemcs um-
OUBUOYANbHOE MbIULAEHUE.

6. Tpyo uenoeeka NPUHUUNUANLHO OMAUMAENICSE O MPYOd
nuenvl u 60Opa mem, YUMo 4eno8ex CHauana oymaem, a 3amem



denaem. Imom mpyo ceolicmeern moavko Homo sapiens. Tpyo
NUMEKAHMPONOS U HeaHoepmanbiesd Obl.n nodober mpydy 6oopa,
a He Yenosexa pasymrHozo.

7. HYenosex — 3mo He OUOCcoyUanvioe, a NOAHOCHbIO COUUANb-
HOe CYuyecmeo.

[TopiiHeB cuMTall, YTO YEJIOBEK HE MOI BO3HHMKHYTb MOCTE-
NIEHHO B IIPUPOAHOU CPEe — CJAMIIKOM BEJIMKa Pa3HULIA MEXKITY
HUM U KUBOTHBIMU. OH Takke YTBEp:KAaJ] HAIMYME «AEKApPTO-
BOI IPONAacTh», pa3pbiBa Mekay romrHuaaMu 1 Homo sapiens.
Takoii noxo MPOTUBOPEYUT JAPBUHOBCKOW TEOPUH IBOTIOLIUN
HAa OCHOBE €CTECTBEHHOI'0 OTOOpA, COIIACHO KOTOPOM Mepexoj
OT ’KMBOTHOTI'O K Y€JIOBEKY MPOUCXOANI MOCTENIEHHO.

Cgoeii rmaBHO# 3agaveit [lopmHeB cunrtan oObsicHeHue (e-
HOMEHAa BO3HMKHOBEHUS Y€JIOBEKA U ONPOBEPKEHMS MPEICTAB-
JIEHUS1 O TOM, YTO UCTOKH COLIMAJIBHOIO HAXOASTCS TOJIBKO B OUO-
norudeckoM. O61acTh cBoero ucciieioanus [opriHeB Ha3bIBa
«T1JIEONICUXOJIOTHEW» .

Her comueHusi, Mo KpaiiHell mMepe [UIsl aBTOpa 3THUX CTPOK,
yto oHa, CeTh, Bceraa OblIa BMECTE C YeJIOBEKOM; OHA TOSIBH-
JIach, POCTIa ¥ IBOIOIMOHUPOBAJIA TIAPAIIETIHHO C ceOe mono0-
HBIMU CETSIMH, COMTPOBOXKIABIIMMH BECh Beep MpeCTABUTENEH
pona «Homo»: rocrioska DBomoLys HUKOTa He KJIaJeT Bee siid-



11a B OHY KOp3HHY!

Ho mupep nomkeH OBITH OMH, TAKOB, BUJIMMO, TIPU CTOJb
HECOBEPUIEHHOM HOCHUTEJIE KAaKUM SIBJISIETCSl YEJIOBEK, 3aKOH
9BOJIIOIIMYU BCEX CETE YETBEPTOro paHra: 4to ObLIO Obl, HAIIPH-
Mep, eciiv Obl K (PUHUIITY TIPUIILIH 1BA PA3TUYHBIX BUA, BE/Ib a-
K€ €IMHCTBEHHBIW JIUJEP SBOJIOLMH, YEJIOBEUECKUU COLIMYM, —
CTOJIb HENPEJICKAa3yeM, CTOJIb HEYIIPaBJISIEM, UTO PUCK €TI0 Camo-
YHUUTOXKEHUS B XX Beke ObLI BIIOJIHE peaJieH.

Certp crapa, o4eHb crapa... OHa pocjia U pa3BUBajIach BMe-
CTe ¢ HauMM BujoM 1.7 muimoHna yiet. M BOT, HaKoHell, HacTa-
JIO BpeMsl NIEPEMEH: BO BTOPOM TOJIOBUHE IMPOIIJIOrO BeKa OHa
MOJIONUIA K TIpeiely CBOEro pocTa — CTajla COBEPIIEHHOM CEThIO
TMISITOTO paHra.

A BO BTOpOM MOJIOBUHE HBIHEITHETO BEKa, B MOMEHT CTapTa
3BOMIIOIMK «post Homo», OHa HaYUHET MHOXXUTh CBOM KOIIMH, U3
KOTOPBIX Oy/IeT TOCTENEHHO CKJIAABIBATLCS COBEPIIICHHAS CETh
1ecToro panra. Bmecre c ceTpio Oy/1eT 9BOMIOIIMOHUPOBATH U Ye-
JIOBEK, cpefiorl oOuTaHus KoToporo OyneT yxe Bcs ConmHedHast
cucTema.

[Tocne 3aBepilieHUs TOCTPOEHHUS CETH IIECTOrO paHra, yepes
840 ThICSIY JIET OT HACTOSIIEr0O BPEMEHHU, YMCIIEHHOCTb HAIIUX
MIOTOMKOB CTaHET B JeCATh MIJUIMAP/IOB pa3 OOJIbIe HbIHEIITHE-
ro HaceJeHUs1 3eMJIM; HAYHEeTCs TTIOCTPOEHHUE COBEPIIEHHOM Ce-
TH CEIbMOTO paHra u OAHOBPEMEHHO C HUM CTapTyeT IBOJIIOLHUS
HOBOTO BUJIa, CPE/IOi 0OUTaHUsI KOTOporo OyaeT yxe 1enasi [a-
JIAKTHKA.



Hukasl KonaparseBa

Ha npomsowcenuu  6ceil  ucmopuu  U3y4eHus
IKOHOMUUECKUX UUKAO8 IKOHOMUCIbL CHOB8A U CHOBA
BbICKA3bIBANU ~ MHEHUE, UMO NPOUCXONCOCHUE  UX
0Cmaemcsi Hepaspeuumol 3az2aoKoil.

3. Xancen

Deonroyust ecmv RO c8oe€li CYmu nPoOYecc, KOMopbulii
08UNCEMCSL UUKAAMU. ..
HU. Illymnemep

B cepenuHe nBaauaThIX rofioB MPOILUIOTO CTOJETUS] PYCCKUIM
skoHoMucT Hukomnait KonapareeB (1892—-1938 rr.) BBIABUHYI
TEOPUIO LIUKJIOB IKOHOMUYECKOW KOHBIOHKTYPBI JJIUTEIBHOCTBIO
40-60 ner. KonaparseB umen npeamectBeHHUKOB (X. Kiapk, b.
JlxeBoHC, A. I'enbdana u gpyrue), yraaaBlimx CylecTBOBaHUE
OOJIBIIIOTO IUKJIA B 9KOHOMUKE U THITABIIUXCS €r0 OOBSICHUTD,
HO MPUHLMITUATIBHBIN IPOPHIB B TOM HaIlpaBJIEHUH ITPOU3O0ILIE
TOJIBKO T0CJIe €r0 OCHOBOMOJIaramen padotsl «boJblime HuK-
JIbl KOHBIOHKTYpPBL. M., 1928».

OpnHako JabHEHIre ero UCCeIoBaHus ObLIH MTpepBaHsL; 19
anpenist 1928 roma KonppareeB ObLT OTCTpaHEH OT JIOJKHOCTH
JUPEKTOpa MHCTUTYTa KOHBIOHKTYpHIL; B 1930 rony penpeccupo-
BaH 10 «Jie1y Tpy1oBOM KpeCTbSIHCKOM MapTUn»; B ssHBape 1932-
ro 3aKJII0YEH B KOHIVIarepp; 17 centsops 1938 roga — paccrpe-
JISH.



W B TIOpbME OH TpOmOKasl padoTaTh, MOMydYast HOBbIE pe-
3yJIBTaThI, KOTOPbIE ObLIM TMEPEOTKPHITHI IPYTUMU HCCIIE/IOBATEe-
JAMU JecaTuieTus crycts. B cBoeit ocHoBHOU padote Konmpa-
ThEB MPOAHAIM3UPOBATT HEKOTOPbIE MAKPOIKOHOMUYECKHE TO-
kazarenu crpad 3anagnoit EBponst 1 CHIA ¢ 1790-ro o 1920
rojpl (00Jiee MOJIHOM CTATMCTUKHU HA TOT MOMEHT He ObLJIO).

[TocTpouB u criaaus rpavku, yCTPAHUB KPAaTKOCPOUHBIE KO-
neGaHus1, OH OOHAPYKUJI, UTO 3HAUCHHsI ITUX TOKa3aTesel CHH-
XPOHHO JIBUXKYTCSI B IOJITOCPOYHOM Tepuoie. MakcuMyMmbl J10-
cruraauch npuMmepHo B 1815-m u 1873-m, a MUHUMYMBI — B
1845-m u 1896 rogax.

Kpome Toro, Bo BpemMsi nobemMa JIJTMHHOW BOJIHBI BO3pacTa-
JIO KOJIMYECTBO BOWH M BOCCTAHUU M TIPOMCXOUJIO BOBJIEUEHME
HOBBIX CTPaH M PErMOHOB B MUPOBYIO TOPTOBJIIO U B MUPOBOE
pazzaenenue Tpyaa. Ha ocHoBanum 3tux HaOmoaenuin Konmgpa-
ThEB CJIEJIAJT JOJATOCpOUHbIi porHo3 1o 2010 roga, npeackaszas,
B YaCTHOCTHU, Benukyio Jenpeccuio TpUuaaThix rooB MPOIILIOro
CTOJIETHS.

Cpennss
NPOLO/KHTEILHOCTD
HHKIA

| (1787—1792) — (1810—1817) | (1810—1817) — (1844—1851) 58
I (1844—1851) — (1870—1875) | (1870—1875) — (1890—1896) 45
111 (1890—1896) — (1914—1920) | (1914—1920) — (1935—1940) 46

( ( )
( ( )

Ne ITepnoa nogvema ITepunop cnapa
Hukna (MOBBIIAOIAACS BOIHA) (MOHMKANLIAA BOIHA)

v (1940—1945) — (1965—1970) | (1965—1970) — (19811983 41

2006—2010) — (2031—2035
V| (1981-1983) — (2006-2010) | (2006=2010) = (2031=2035 -
(rporHo3)

Taon. 1. Ilepuoouzayus oaunmslx 8oan no Konopamuesy. [49]



CymiecTByeT HECKOJIBKO CITOCOOOB pa30reHusI JTI0OOro SKOHO-
MHYECKOTO 1IMKJIa, B ToM uucie u KoHaparbeBckoro, Ha ¢hassl;
BCE OHM, B TMPHUHIIUIE, MaJI0 ommyaoTcsa. Ha puc. 1 mpexacras-
JIEHO onpefelieHue ukJia no bepucy u Muruemny:

; Daza BEII
D,F AKCTAHCHH A T - peng

FH - Dasa

CHAIHA

D, - Totuka
1 oMHEIEHHA

Touka
pereccHH

BF _TIponomsHrens-
D,H HOCTH LIHKTa

B,B _ Asmmuryaa
D,D LIHETIA

t
>

- = = = -

Puc. 1. Tpeno u yuxauueckue koneoanusi BBII. [49]

Jlo cux mop He HaiieHO OObsICHEHU s 3TOMY siBIeHuIo. Cyiie-
CTBYIOT TPU OCHOBHBIX MOJXOJa K TIOHUMAHMIO TTPUPOIBI ITUK-
JINYHOCTU: SK30T€HHBIN, SHAOT€HHBIN 1 SKJIEKTUYHBIN. [Tocneno-
BaTeM SK30TEHHOTO TMOJXO0AA BUIAT MPUYMHY BO3HUKHOBEHMS
[UKJINYECKUX KOIeOAaHU UCKJTIOYUTEBHO BO BHEITHUX (haKTO-
pax ¥ MpUYMHAX.

CTOpPOHHHMKM HJIOT€HHOTO TOAX0Na, HA00OPOT, BUIAT ITY
MIPUYMHY B UBMEHEHUSIX, TPOUCXO/SIIUX BO BHYTPEHHEN CTPYK-



Type SKOHOMHKH. DKJIEKTUKH K€ MBITAIOTCS OOBEJUHUTH PaIly-
OHAJIbHBIE Hauaja JABYX MNpeaplaylux noaxonos. MHTepecHoe
00BbsSICHEHHE JIEJIOBOTO LIMKJIA CBSI3aHO C TEOPUE MaCCUOHAPHBIX
tonukoB JI.H. I'ymuneBa — cm. Huxke.

% %k 3k

Haubosnbinve TpyaHOCTH MPU CO3JAHUU MOJEIH TUKJIA BO3-
HUKAIOT TIPYU TIOTBITKE OOBSICHUTD TTOCTOSTHCTBO (ha3bl U Bpeme-
HU €ro MPOXOXKJIEHUsI: HECMOTPSI Ha 3aMETHOE U3MEHEHUE KO-
HOMMKH T10 Mepe ee pa3Butus, pumm Konopamuvesckux 6onn He
MeHsiemcsi u, Kkpome moeo, 6oanvl Konopamuvesa cungbasiol ons
PAa3HbIX CIMPAaH Mupa.

B xHure «JIjnmHHbIE BOJHBI B 9KOHOMUKE. MeHbikoB C.M.,
Knumenko JILA. M., 1989», paccMaTpuBaloTCsl IOYTU BCE KOH-
KypHUpYIOIIIe TeOpeThuYecKre cxeMbl. B OCHOBY OOJBIIMHCTBA
TMIOTE3 MOJI0KEHO B3aMMOJEHUCTBUE SKOHOMUYECKON Y MHHOBA-
LIMOHHOM aKTUBHOCTEW, HO B Ps/IE CJTy4aeB MPUBJIEKAIOTCS JEMO-
rpaguyecKkue, ColuaabHble U Jaxke BOEHHbIE (DaKTOPHI.



[ 71aEHBIE [MPHYHHEI

. CTopoHHHEH
BO3SHHKHOBEHHS [LTHHHBIX BOJIH

TexHUYeCcKIIe HOBIIECTEA H

Burcens, lnutrod, [lyMmoetep
VCOBEPIIeHCTBOBAHNA ' T

TocvnapcTeeHHEle BOGHHELR .
- Kupeacu - BarTpyn

pacxombl
30710TO M ABISHHA IeHSKHOTO Kacceas, Yoppen. [TupcoH,
o0pameHus BoHTHHCKHH

HApneHnd B 007aCTH CEIBCKOTO
X034HCTBA

Taon. 2. OchosHvie meopuu OAMUHHBIX BONH.

OpnHako Bce NpYBE/IEHHbIE TaM CXEMBl UMEIOT YSI3BUMbIE Me-
CTa, KOTOPbIE 3aKJII0YAIOTCS WX B HEOOXOMMOCTH MPUBJICUECHUS
KaKHMX-TO BHEITHUX BO3JICUCTBUM, MJIN B HEBO3MOKHOCTU OOBSIC-
HeHUs Bcex HaOmonaeMsix 3¢ ekros. [loatomy naxke gaTupoB-
KU IIUKJIOB Y Pa3HBIX aBTOPOB MHOT/IA Pa3IMYalOTCs.

[To muenuto KoHaparbeBa, HEIKOHOMUYECKOW NPUUYUHOU
[UKJIMYHOCTU MOTYT OBITh 3HAYMMBbIC U300PETEHHMSI, KOTOPHIE 3a-
YacTyI0 MOSBJISAIOTCS OJHOBPEMEHHO M HE3aBUCUMO B HECKOJIb-
Kux Mmectax. [loaromy camu Oosnblive 1MKJIBI, CPOKU UX Hava-
Jla ¥ OKOHYAHHMS SIBJISIIOTCS, CKOpee BCero, He CIy4YallHbIMU Be-
JIMYUHAMH, HO OOIIel 3aKOHOMEPHOCTHIO, TIPUCYITIEH MUPOBOM
9KOHOMHUKE.



Bhijaoniyiicss aBCTpo-aMepUKAHCKHi ydeHslii HMosed Ao-
u3 llymrerep co3gan «MHHOBAIMOHHYIO TEOPHIO MPEANIPUHU-
MaTeJIbCTBa», Ha OCHOBE KOTOpoW yxe B 30-e rojpl MpoIio-
IO CTOJIETUS Pa3BUII «KOHAPATbEBCKYIO IMKJIMYECKYIO IMapajIunr-
My» B HalpaBJIeHUM WHHOBAIMOHHOM KOHIEMIINU <«JJTMHHBIX
BOJIH», U3JIOKEHHYIO B (DYHIAMEHTAJIbHOM JIByXTOMHHUKE «[leso-
BbI€ LIMKJIb», KOTOPBIM BbIIEN B cBET B 1939 roay.

Lenrpanbuyio ponb B Teopuu Illymmnerepa urpaer mHHOBa-
ust. OH OXapaKTepu30Bajl ee «KaK YCTAHOBJIEHHE HOBOH IPO-
W3BOJICTBEHHOU (DYHKIIUI» . DTO MOXKET OBITh TPOM3BOJICTBO HO-
BOTO TOBapa, BHEIPEHUE HOBBIX (DOPM OpraHU3alliy TaKUX Kak,
HanpuMmep, CJAMSHUE, OTKPBITHE HOBOTO PhIHKA U T. 1. IHHOBa-
U1 OTVIMYAETCS OT U300peTeHus1 (HOBAIMK), KOTOPOE Tpe/le-
crByeT nHHOBauu (no lymmerepy).

Bce uukavl, no lllymnemepy, zenepupytomcst UHHOBAUUSMIU.
WuHoBaIus (HOBOBBEJICHIE ) — 9TO KOHEUHBIN pe3yJbTaT BHEIpe-
HUS1 HOBILIECTBA C LIEJIbI0 U3MEHEHUsI 00BbEKTa YIIPaBJICHUS U T10-
JIy4eHUs] SKOHOMUYECKOTO, COLMAILHOTO, HAyYHO-TEXHUUECKO-
T0, 9KOJIOTUIECKOTO UM KaKOro-To Apyroro 3gdexTa.

[TpennpuHUMAaTes M, MPOBO/IS MHHOBAIMOHHYIO IEATETbHOCTD
BO BpeMsI TIOBBIINIATEILHOM BOJTHBI U TIEPEABUTasi SKOHOMUKY BbI-
I1Ie paBHOBECH 1, 00ECTICUNBAIOT 0a3y JIJIsI TEXHOJIOTMUYECKOUM peH-
Thl ¥, KaK CJIEACTBUE, OJIarOCOCTOSTHUS.



Ho TexHonoruueckue peHThl YMEHbIIAIOTCS 10 Mepe TOro,
KaK MpeIIecTBYIOIIMEe NHHOBAIIUM CTAHOBSITCS YCTAHOBHUBIIIEH-
Csl MPAKTUKON B 9KOHOMUYECKOH xu3HU. [Toatomy mnosiBiisiercst
MOHMXKaTeJIbHAsT BOJTHA.

Hlymmnerep yTBep:kAal, U4TO CYHIECTBYET OECKOHEUHOe KOAU-
uecmao yuk106. OIHAKO JIJIS1 aHATUTUYECKOTO YI0OCTBA B CBOEM
UCTOPUYECKOM OYepKe OH MPEJICTABUI TPULIUKIUUECKYIO CXEMY:
uuki Kuruuna (3—4 rona), Kyrnspa (7-11 ner) u KonaparseBa
(48-60 ner).

[ymnerep npuHsn 6e3 JOKa3aTeNbCTB, YTO KAKABIA IHAKII
KonaparseBa gomkeH cogepxaTh 11e10e YUCIo HUMKIJIOB Kyrispa
(7-11 ner), KOTOpBIM, B CBOIO OUYEPE/lb, COAEPKUT LIET0E YNCIIO
k0B Kutunna (3—4 roga). 3a pamkamu teopuu Illymnerepa
OCTaeTCsl MPUYMHA [IUKJIMYHOCTA UHHOBAIIUWA U, COOTBETCTBEH-
HO, [IMKJIMYHOCTY HOBAIIUH (M300pETEHI).

% %k ok

Bonnbl KoHzipatbeBa HE CTOMT CUMTATD JIMIIb OHOU U3 (pOpM
UUKJIMYHON SKOHOMUYECKOM TMHAMUKU. DTO OfIHA U3 Pa3HOBUI-
HOCTEN UCTOPUYECKUX LIMKJIOB, OXBATHIBAIOILIMX BCIO CTPYKTYPY
oOrmiectBa. IMeHHO B TaKOM acreKTe pacCMaTpuBasl UX OIUH U3
KpynHeuix uctopukoB XX Beka PepHan bponenb:

«Ecmm  ciioxuth ABa 3TU [OBUXKCHUA: BEKOBYIO

TeHaeHIMI0O M 1wWKJI KoHapartebeBa, — TO Mbl Oyaem
pacrionaratb «MY3bIKOW» JIOJITOCPOYHONW KOHBIOHKTYPHI,



3Byvalerd Ha JaBa rosoca... JloOaBisisi CBOM [BHKEHUS
K TOObeMY WIM CHaay BEKOBOW TEHIEHIMH, IMKJIbI
KonpparbeBa ycunuBany wnm cmsirdanu ee» [32].

IlepBocrenenHoe 3HaueHne KoHApaTbeBCKUM LIMKJIaM B pa3-
BUTHH KallUTAJIM3Ma ITPUABAJI TAKKE aMEPUKAHCKUI UCTOPUK U
COLIMOJIOT, OCHOBOITOJIOXKHUK Mup-cructeMHOro ananusa, Mimma-
Hyni Bannepcrans.

Cy1iectByeT JOBOJIBHO 9K30THYecKas runore3a A.b. JIsaxosa,
KOTOpasi CBA3BIBAECT LIMKJIMYECKUI XapaKTep HOBALMMI C TEOPU-
eil naccuoHapHbIx TorukoB JI.H. I'ymunesa. CyTb 3T0M runore-
3bI 3aKJTI0YAETCS B TOM, UTO JOJTOCPOYHbIE KOIEOAHNSI SKOHOMHU-
YECKOM KOHBIOHKTYPBI, JJIMHHbIE BOJIHBI KOHIpaTheBa, CBA3aHbI
C KOJIeOAaHUSIMU YPOBHS «IIaCCUOHAPHOTO HAIPSKEHUs» 3arajl-
HOEBPOIIENCKON CYyNePITHUUECKOW CUCTEMBI (B KOTOPYIO BXOJST
takxke CIIA m HEKOTOpbIE Jpyrue HEEBPOIIEMCKUE CTPAHBI).

OTHOCUTENIBHO BBICOKHMI1 YPOBEHb «ITACCUOHAPHOTO HaTIpsIkKe-
HHSI» COOTBETCTBYET BBICOKOM aKTMBHOCTH 3THOCOB, 0Opa3yio-
IIMX CYNEePITHOC, YTO BBIPAXAETCs B MOIbEME SKOHOMUKH, 0O-
Jiee OBICTPOM HAYYHO-TEXHUYECKOM MTPOrpecce U 3HAYUTETTEHOM
MOBBIIIEHUH TEMITA OOLIECTBEHHO-TIOJTUTUYECKOM KU3HU (B TOM
YKCIIe U KOJIMYECTBA COLIMATIBHBIX MIOTPSCEHUI: BOMH U PEBOJIIO-
uuil). B nepronbl HU3KOro «IacCUOHAPHOTO HAIIPSIKEHUST» UMe-
eT MecTo 0OpaTHast KapTHHA.

O06pabaTbiBast OOMBINOE KOMMYECTBO JaHHbIX, JI.H. ['ymusnes
YCTAHOBWJI, UTO JIIOAEH 110 «9HEPreTUUYECKUM XapaKTEPUCTUKAM»
MOXHO Pa3Je/UTh Ha TPU KaTeropuu: FapMOHUYHOIO TUNa (I10-



JaBJIsiioriee OOJIBIIMHCTBO JIOfIEH), SHEPron3ObITOYHOIO THIIA
(maccroHapum), SHEProfepUIMTHOTO THIA (CyOrmacCHOHAPHN).
dakTopom pa3BUTHS ITHOCA BHICTYNaloT maccuoHapuu. Cy-
IIIECTBOBAHME JIMYHOCTEH, CIIOCOOHBIX K JJIMTEILHOMY Iie/ieHa-
MPaBJICHHOMY CBEpPXHAIPSIKEHUIO, POBHO KaK M TO, UTO TaKOW
CHOCOOHOCTBIO 00JIaZaeT OTHOCUTEILHO HEOOJIBIIIOE YKMCIIO JII0-
Je — (pakT yCTAaHOBJIEHHBIN U HE MOJJICKAIIUN IEPECMOTPY.

Bpemsi oT BpeMeHU B OTAEIbHBIX PErMOHAX IJIAHEThl MPOUC-
XOIUT OBICTPOE M PEe3KOe yBeJTMUEHHe unciia maccuHapues. [1pu-
YHMHA 3TOrO SIBJCHWS HETOHSTHA, CUYMTACTCS, UTO OHO MOXET
OBITh CBSI3aHO C MAaCCOBBIMM MUKPOMYTAILIUSIMU TIOfI IECTBUEM
KaKHX-TO BHEIIHUX (PaKTOPOB.

DTO TPOSIBISETCS B aAKTUBU3AIMM HAPOIOB, HACEJISIIONTUX
JAHHBIN PETUOH, UTO BHIPAKAETCS B BOWHAX, 00Opa30BaHUU KPYTI-
HBIX TOCYAapCTB U T. M. [IoTOM, BCIeACTBUE €CTeCTBEHHOIO OT-
0opa, YMCJI0 TACCHOHAPUEB YMEHBINIAETCS, ¥, B KOHIIE KOHIIOB,
OHU MCYE3aI0T U3 MOMYJISILIMYA BOBCE.

B ucropun 310 nposiBisieTcss B pa3pylIeHUd KPYIHBIX TOCY-
JApCTB, 3aBOEBAHUM MX COCEIsIMU, B OOIIIEM perpecce, a Takke
BO MHOTOM Jipyrom. CTOJIKHOBEHHE JABYX WJIU OOJIBIIIErO YMCia
Pa3IMUHBIX MTACCUOHAPHBIX MOMYJSIUI, «[TACCUOHAPHBIX TOJY-
KOB» MPUBOAUT K TOSIBJICHUIO HEMOBTOPUMBIX HCTOPUYECKUE
KOJITU3UI.

Kpome Gombinioro nukia, jmuHou nopsaka 1500 iet, oTHO-
CHUTEJIbHAS YMCIICHHOCTD IMAaCCHOHAPHMEB TIO/IBep)KeHa KojleOaH!-
M C «JJIMHOY BOJHBI» 0T 50 g0 100 net. Bo3aMoxHO, 3T0 00b-



SICHSIETCSI TEM, YTO OTBEYAIOIIIMI 32 TACCUOHAPHOCTh T€H peliec-
CHUBEH, T. €. IPOABJIAETCA B BUAE COOTBETCTBYIOIIETO MPU3HAKA,
CYLIECTBYIOILIETO JAJIEKO HE y KaXJ0Tr0 U3 €r0 HOCUTEJIEH.

[TosTtomy nocrie, HarpuMep, TSAKeJI0M BOMHBI, B KOTOPOH Iac-
CHOHAPUU MOTHOAI0T B TIEPBYIO OUYepe/Ib, MX YMCIEHHOCTh 3aMeT-
HO COKPALIAeTCs, HO IOCTENEHHO 3aTEM BOCCTAHABIMBACTCA 34
CUYET MMOTOMCTBA CKPBITBIX HOCUTEJIEN 3TOro reHa. Yepes 2-3 mno-
KOJIEHH 1 BCJIEICTBUE 3TOIO aKTUBHOCTD U arpeCCUBHOCTDb 3THOCA
CHOBA BO3PACTAIOT, OISITh IPOUCXOIST BOMHBI U COLIATIbHBIE MTO-
TPSACEHUS, U «MaJIbIM TACCUOHAPHBIN LIUKJI» CHOBA IIOBTOPSETCS.

Bo3Hukaer Bonpoc: a noyemy, COOCTBEHHO, «MaJIblid Maccu-
OHAPHBIN IUKJI» CUHEA3eH Y Pa3HbIX HApoAoB: (PpaHIly30B, aH-
mvaH, repManieB? Teopust ['ymuneBa oObsICHSIET 3TO Cyle-
CTBOBAaHMEM TAKCOHOMHYECKOW €AMHHIIBI 0OJiee BBHICOKOTO TO-
pAiKa — CynepaTHOCOM. LIeocTHOCTH Takoro TUma Ha3blBalOT
TaKXke «IIMBUJIN3AIUAMMW», <MUPAMU» WA «KYJIbTypaMu».

Bce eBporerickuie v Mpou3oIie e OT HUX Hapoabl (Harpu-
MEp: «SHKW>», ABCTPAIMULBI U APYrUe) NPUHALIEKAT K OHOMY
CyINepaTHOCY, KOTOPbIi 10 X VI Beka umMen caMOHa3BaHUE «XpU-
CTHAHCKUI Mup», a ¢ XVII Beka 40 HalMX JHEel — «IIMBUJIN30-
BaHHBIA MUP».

Bce atm Haponpl cOpMHPOBAaHBI OJHHUM MACCHOHAPHBIM
TOJYKOM, U CMH(pa3HOCTh pUTMa pa3BuThs AHIMK, PpaHmu,
['epmMaHum U Ipyrux 3anajgHOEBPONEUCKUX rOCYIapCTB — BIOJ-
HE eCTEeCTBEHHA. Takasi UHTepIpeTalsi, KOHEYHO, He SIBJISIETCS
OOBSICHEHHEM, T. K. OCTAeTCsl HETIOHSTHOM caMa MpUpo/a Maccu-



OHAPHBIX TOIYKOB.

B T0 xe Bpems1 Hala rurnote3a oObsACHSIET CHH(A3HOCTh Mac-
CHOHAPHOTO 1IMKJIA TOYHO TaK ke, Kak U CHHXPOHHOCTb UCTOPH-
YeCKOro Inpolecca — CETeBOi 0ObeIUHEHHOCThIO HOCUTENei. A
MACCHOHAPHBIE TOMYKHU CBSI3BIBAET C OCOOBIMM CTaJUSAMH POCTa
cetu. Ho 3Ty Temy noka 3arparusatb He OyzieM.

MHO:KeCTBEHHOCTh NNPUYUH
KonaparbeBckoro mukJja

«B nocnenHee BpeMs NMPUXOIUT MMOHUMAHKUE TOTO, YTO CTOJIb
CJIOKHOE SIBJIEHUE, KAK SKOHOMUYECKUH IIUKJI, KOTOPBIA OXBAThI-
BaeT MOYTH BCe 00IaCTU XO3AMCTBEHHON CUCTEMBI, HEBO3MOKHO
OOBSACHUTH TOJILKO C TIOMOIIIBI0 KAaKOTO-JTMO0 OHOTO hakTopa.

Jlaxe ecm W JOIMYCTUTh C CaMOro Hayvajla, 4To OJHO M TO
ke 0OBSICHEHHE SKOHOMHYECKOTO IIUKJIa NMEEeT TaKylo ke CHITy
JUTs1 BBICOKOMH/IYCTPUATM30BAHHBIX CTpaH 3anaaHon EBporibl u
AMepuKHM, Kak U JJis CTPaH, B TPOMBIIIIEHHOM OTHOIIIEHUU Me-
HEE pa3BUTHIX, TAKKX, Hanipumep, kak Hosas 3enangusa nmm Py-
MbIHHS, U 111 XX B., TakK ke Kak 1 111 XIX B. (XOTsI HU OJHO
U3 9TUX JOMYIIEHUI HU B KOel Mepe He sIBJISIeTCS] CAaMOOUYEBU/I-
HBIM), TO M B 3TOM CJIy4ae He BIIOJIHE BEpHO OBOPUTH 00 OfI-
HOW-€JMHCTBEHHON MPUYMHE SKOHOMUYECKOTO ITUKJIA.

JIuib HEeMHOTHE aBTOPBI PElIAIUCh MTPOBO3IIANIATE TOIBKO
ofvH (PaKTOp B KaYeCTBE €AMHCTBEHHON MPUUMHBI SKOHOMUYE-
CKOTO IIMKJIa BOOOIINe, U JENpeccud — B OCOOEHHOCTU. B neii-



CTBHMTEJIbHOCTH TPAaKTOBKH, OCHOBBIBAIOIIMECS Ha KaKOK-THOO
OJTHOW-eIMHCTBEHHOW MPUYMHE IUKJIA, BCe OoJiee TUCKPEIUTH-
PYIOT cebsl, U K HUM HY>KHO OTHOCHTBCSI C HEKOTOPBIM T0/I03pe-
HUEM.

BOJBITMHCTBO COBpEMEHHBIX aBTOPOB B BOIPOCE O MPUYMHE
[IUKJIa TIPOSIBJISIET OCMOTPUTENILHOCTD, YKa3bIBas1, UTO YEpPeI0Ba-
HUE MPOIBETAHUS U JIETPECCUH BBI3BAHO 1IEJIBIM PSAAOM (haKTo-
POB 1, BOBMOXHO, HE BCEra OJHUM U TEM K€ MX COYETAaHUEM.
3ayacTyio TeOpUU pa3iMyuHbIX ABTOPOB OTJIMYAIOTCS] HE CTOJIBKO
MEePeYNCIsIEMbIMU TPUUUHAMU U YCIOBUSIMU 1IUKJIOB, CKOJIBKO
pa3IMUHBIM 3HAUEHUEM, TTPUJABAEMBIM TEM WJIM UHBIM (haKTO-
pam.

Jlaxe Te aBTOpBI, YbM TEOPUH OA3UPYIOTCS HA OIHOM-E1H-
CTBEHHOM (paKTOPE, KOTOPBIiA, IO X MHEHUIO, BBI3bIBAET SKOHO-
MUYECKUI IUKJI, HATpuMep: KojieOaHue YpOoKaiHOCTH, U300pe-
TEHU 1, aKceJiepaliysi MPOM3BOAHOIO CIIPOCa, U3MEHEHHs B CITPO-
ce, BOJIHbI ONITUMHU3MA U TIECCUMU3MA — BbIHY:KAECHbI IPU3HATD,
YTO TO, YTO OHU CUUTAIOT UCKJIIOUUTESTbHON MPUYMHON 1UKJIA,
MOJET OKa3bIBaThb CBOE JIEMCTBUE JIMIIb B YCJIOBUSIX CYIIIECTBO-
BaHUs OIpe/IeSIeHHbIX SKOHOMUYECKUX UHCTUTYTOB.

OHu NpsAIMO MM KOCBEHHO UCXOAST U3 ONPEAETICHHOU CTPYK-
TYpsl OCHOBAaHHOTO Ha TOBapOOOMEHE XO3SMCTBA, M3BECTHOM
HE3JIACTUYHOCTU 3apabOTHOM IJIaThl ¥ U3BECTHOTO MOCTOSIHCTBA
YCJIOBUM 3aKJIIOYEHUS CAEJIOK, OMPEeesIEHHOrO MOBEACHUST UH-
BECTOPOB, HAJIMYMS WM OTCYTCTBUSI HEKOTOPOW CYMMbl 3HAHUI
y TIpeANPUHUMATENIEH U UX CIIOCOOHOCTH K TIPEIBUICHUIO TOM,



WJIM MTHOW OpraHu3alvy JIEHE:KHON CUCTEMBI, U T. 1.

Becbma BeposITHO, UTO SKOHOMHUYECKUH ITUKJT He ObLT ObI BbI-
3BaH K KWU3HU €CJI Obl 3TU «aKTHUBHbIC» CHJIbI (MN3MEHEHUSI yPO-
KaHOCTH, U300peTeHH s, U3MEHEHUS B CIPOCe U T. [1I.) OTCYT-
CTBOBAJIM, WJIA €CJIA Obl U3MEHUIACH OHA MJIM HECKOJIBKO BakK-
HBIX YepT B KOHOMHYECKOW HMHCTUTYIIUOHAJIBHOWU CTPYKTYype:
€CJI1, HarpuMep, 3apaboTHas TUIaTa ¥ YCJIOBUSI 3aKJIIOUEHUS Cle-
JIOK OBbLITM OBl BIOJIHE SJIACTUYHBIMU, €CJIM Obl MperpuHUMAaTe-
JIY BeJTU ce0s1 KaKMM-JIMOO MHBIM 00pa3oM, ecJii Obl OHU 00J1a/1a-
JIM CHOCOOHOCTBIO OE30IMMO0YHOrO MPEABUACHNST KOHBIOHKTY-
b, WJIH eCJIv Obl OpraHu3aIus JeHEKHOW CHCTeMBbI ObLIa IPyrou
1 (PMHAHCOBBIE OPraHbl MPEANPUHSIINA ObI IIAru 151 IPEeAOTBPa-
IIIEHUS TTOC/IECTBUN BO3JIENCTBUASA ITUX «aKTUBHBIX» CHJI; CJIO-
BOM, ecJii Obl Bce 3TH (DaKTOPBI NEUCTBOBAIN HE TaK, KaK OHU
JICACTBOBAJIA HA CAMOM JIeJIe.

[ToaToMy MOXHO OBLTIO OBI C TAKUM K€ OCHOBAaHUEM TMpUjIep-
JKABAThCSI MHEHUSI, YTO KOCHOCTD Halllel S9KOHOMHYECKOU CUCTe-
MBI, ee (PMHAHCOBOW U JIEHEKHOUW CTPYKTYPHI WUTU KOHKPETHBIX
4epT MocyeHeN — SBJISCTCS TaKOW ke IPUIMHOW 1UKJIA, KaK 1
n300peTeHus, KojneOaHus ypOKaHOCTHU WA U3MEHEHUS B CIIPO-
ce.

Takoe cll0:KHOE sIBJIeHHEe, KaK S9KOHOMUYECKUU 1IUKJI, BbI3Ba-
HO U OOYCJIOBJICHO IIEJIbIM PsiZIOM (haKTOPOB U OOCTOSITEIIBCTB.
Jlaxe ecny 1 JOMYCTUTh, YTO OJTHA U Ta ke TEOPHS MOKET ObITh
TIpUMeHeHa JIJ1s1 OObSICHEHHSI BCEX ITUKJIOB, TO 9TO HE UCKJTI0YaeT
elre BO3MOXXHOCTH CYIIECTBOBAHHSI MHOKECTBA «UHBIX» OOBSIC-



HEHUU; IPU 3TOM C TOUKU 3PEHHUSI JIOTHIKU, OHU He 00513aTeJIbHO
ObLTM OBl B3aMMHO WCKJTIOYAIOIIMMU WJTU TIPOTUBOPEUYAIITUMH.

Teopuu pa3MyaTCss OOBIYHO INIABHBIM 00Pa30M TeM, Kakoe
3HAUYEeHUE MpUIAEeTCs OIHUM U TeM ke ¢akropam. Kaxngasa us
HUX NOAYEPKUBAET TOT WM UHOU (PaKTOP WJIM YCIOBUE, U HA3bI-
BAaET €r0 «JOMUHUPYIOLIMM» WA «HAXOOAIMMCSA B TPUYNHHON
CBSI3U».

Hpyrue akTopbl TMOO UTHOPUPYIOTCS, JIMOO TPEAIoaraeT-
Cs1, YTO OHU HE UBMEHSIIOTCS U HE MOTYT OBITh U3MEHEHbI HJTH YTO
0 TOYW WJIM MHOU MPUYMHE HEXeJaTeJIbHO U3MEHSTh WU YCTpa-
HATH UX (HarpuMmep, n300peTeHust), MO0, HAKOHEll, UCXOMSAT U3
TOT0, YTO U3MEHEHUE ITUX (PAKTOPOB HE MOXKET ObITh OOBSCHEHO
(o KpaitHe Mepe SKOHOMUCTOM) U YTO MO3TOMY OHH JIOJIKHBI
paccMaTpuBaThCs KaK HEUTO JAHHOE.

It Toro, 4toOBl TEOpusi, UMEIOIasl CBOEH 1IENIbI0 TTpe/CcTa-
BUTb 9KOHOMHUYECKHUI TMPOIECcC KaK eAUHOE 11e10e, MOIia ObITh
MOCTPOEHA, OHA HE MOKET HE MOJIb30BAThCSl CPEAHUMHU BEJTUYU-
HaMHU IIUPOKOTO OXBaTa U COBOKYMHOCTSIMU, XapaKTepU3yIOIIN-
MU OOIIECTBECHHBIE SBJICHUSI.

OueHpb XOpOLIO MPOIOBEIOBATh MUK POCKONUYECKUI TTOAXO]
¥ HACTauMBaTh HA TOM, YTOOBI UCCIIeJOBaHUE OBUIO TOBEAEHO 10
VHAVUBUAYAIBHBIX €IUHULL (JOMAIIIHUX XO3SUCTB U (PUPM).

BepHo, KOHEUHO, YTO TIpsIMbIe ¥ KOCBEHHbIE HAOJIO/ICHUS HaJl
NOBE/IEHEM WHIMBUJIOB U OTAEIbHBIX COOBITUH — 3TO €IUH-
CTBEHHBIN UICTOUYHUK CBEJIEHUN O BeJIMYMHE U (pOopMax MposiBIie-
HUSI OOIIECTBEHHBIX SIBJICHUI.



OnHaKO OKOHYATEJbHBIE BHIBOJIBI, KOTOPbIE TPEACTABIISIOT CO-
6011 1IeTTb TEOpHH (B OTIIMYHE OT METOIOB, C MOMOIIBI0 KOTOPBIX
STU BBIBOBI OBUTH TOJTyYEHBI), JOJIKHBI, IO CYTH Jielia, BCeria
OBbITh JJaHBI B KATETOPUSIX COBOKYITHOCTEN M CPEHUX BEIWYMH.
YeM mmpe 3T COBOKYITHOCTH, TEM MEHBIIIE UX YUCIIO, TEM Jierde
TIOCTPOUTH (TEOPETHUECKU M CTATHCTHUYECKU) TOTYIEHHYIO CH-
cremy.

OpnHaKo, K COKaJICHUIO, MEK/1y OUYeHb OOIIMPHBIMU COBOKYTI-
HOCTSIMA OOBIYHO HEBO3MOKHO BBISIBUThH CYIIIECTBEHHbBIE COOT-
HOITIEHUSI, O KOTOPBIX MOXKHO C YBEPEHHOCTHIO CKa3aTh, YTO OHU
OyyT moaTBepskaeHb! (pakTamMu. B 3TOM ciydae COBOKYITHOCTH
JOJDKHBI OBITH MOJPA3/IeIeHbl U METOI JOJIKEH CTaTh 0oJiee MUK-
POCKOITYECKUM.

OpHako npy UCTIOJIb30BAHUK COBOKYITHOCTEM (aKe €CIIM OHU
Y He IMUPOKU IO OXBATy) BCET/a CYIIECTBYET ONACHOCTh, YTO UX
BHYTPEHHSISI CTPYKTYpa (IpyruMH CJIOBAaMH, COOTHOIIICHH S MEX-
1y WX MOApa3Je/ieHUusIMUA) MOXET UMETh CYIIeCTBEHHOE 3Haue-
HHE; a TO 3aCTaBUJIO Obl SKOHOMUCTA PACIIIETTUTH COBOKYITHOCTH,
JI0 CHX TIOp HE pa3Jie/ICHHbIE, Y TIOIBITAThCsI IOCTPOUTH CBOIO CH-
cTemy, MoJb3YsCh MOIPA3IEICHUSIMU STUX COBOKYITHOCTEN.

Takum 00pa3oM, TEOPETHMK KOHOMHUYECKOTO IMKJIA BCerjaa
pa3pBIBACTCS MEXTy COOA3HOM YIITyOJieHUsI B MeJTbYaiIIie 1o-
JPOOHOCTU U pa3padOTKK OECUUCIEHHOTO KOMYeCTBA WH/UBU-
JyaJibHBIX CTy4aeB, B KOTOPBIX pellaioliee BIUsSHUE Ha XOf CO-
OBITUI OKa3bIBAIOT MEJIKWE JIETaJI, C OHOW CTOPOHBI, M CTpa-
CTBIO KOHCTPYUPOBaHUS BCEOOHEMITIONINX TEOPHIA HECKOTIbKUMU



CMEJIBIMU POCUEPKaMH Tiepa — C JIPYrou.

TepHUCTHIN ITyTh SKOHOMHUCTA, PA0OTAIOIIETO B 3TOW 00JIACTH,
npoJieraet mexay CIuuion JaOMPUHTA OTACTbHBIX CJydaeB, He
TIOJ/IAIOIIMXCS UICCIIEJOBAHUIO U BEYIIUX K Ka3yHCTUKe, M Xa-
pUO6I0i OCTPOYMHBIX M YETKUX, HO OTBJICYEHHBIX TEOPHIA-TIONY-
UCTUH» [52].

IHukasl KongparbeBa —
muKJabl CeTH 4ea0BeKa

Huxsr KonagparseBa (MX IIMTEILHOCTD U (ha3a) OYeHb XOPO-
1110 KOppempyloT ¢ nukiaaMu Cetr yesnoBeka. JIedcTBUTeNnbHO, —
BOT MOCJIETHUE NATh LIUKJIOB CETH:

1 yuxa — 1822-1862 2.
2 uuxa — 1862-1902 2.
3 yuxa — 1902—-1942 2e.
4 yuxa — 1942-1982 2.
5 yuxa — 1982-2022 2.

MokHO Jaxe mpeanoaokuTh, 4To KoHApaTheBCKUI LUK U
BbI3bIBAETCSl IUKJIMYECKUM poctoM Cetu uesnoBeka. IleiicTBu-
TesbHO, MUKIIBI XIX 1 XX cToneTns — 3TO NOCJIeqHUE ITUKJIIBI
CETH M YEJIOBEYECTBO BO BPEMS UX Pa3BEpPTHIBAHUS, HECOMHEH-
HO, MPEJICTaBIIsLIo0 coO0r Mup-cuctemy. T. e. CBA3HOCTH MOIaB-
JISTIONIEN YacTu CollMyma cTajla TaKOW, YTO CUCTEMHOCTb €€ He



BbI3bIBAET COMHEHHUSI.

Ho B yem npuumnna nukianynoctu? Ilpennaraemas runoresa
MOCTYJIMPYET TOJIBKO TOnoiorvio CeTu 4eoBeKa U alrOpUuT™ ee
POCTa; TOIMOJIOTHI0 MAaKCUMAaJIbHOM MPOU3BOAUTENIBHOCTH: Kak-
JbI KJIATTEP CBSI3aH C KaXJbIM; aJITOPUTM POCTa, 3aKJII0Yalo-
IIUICA B TOM, YTO KaXKAbIM KJIATTEP KOMUPYETCS YUCIOM HOCH-
TeJIEU, paBHBIM TEKYILEMY pa3Mepy CETH.

Heo6xoaumMbl OTIONMHUTENIbHBIE JIOMYINEHUs ISl TOrO, 4To-
Obl TIOHATh MTPUYMHY [TUKJIMYHOCTA. YTO KacaeTcs rapMOHUYE-
CKMX CTaJfil poCTa, TO UX MPEANOTOKHUTETHEHO MOKHO OOBsIC-
HUTh OMHAPHOUN MPUPOION CTPYKTYPbl «CO3HAHUS» PACTYyIIen
cetu. (3nech Moa OMHAPHOCTHIO TOHMUMAETCS OMIO3UIIMOHHAS
Pa3IBOCHHOCTh CETH, a TMOHSTHE «CO3HAHWE» YMOTpeOisercs
YCJIOBHO, 32 OTCYTCTBUEM NOAXOIAIIETO TEPMUHA, XapaKTepU3y-
IOLLETO CBA3b CETU C COLIMYMOM. )

T. e. B mponiecce pocra ceTu, Ipy MOAX0Ie K TApMOHUYECKOM
CTaJuM, B MOMEHT €€ JIOCTUKEHUSI, a TaK:Ke HEKOTOPOe BpeMs
CITyCTSI — «CO3HaHMe» (YIPAaBJISIONIHE CIIOCOOHOCTH) CETH CKay-
KOOOPa3HO BO3pACTaeT, T. K. MPECTABIISIET COO0N MEHTAIBHYIO
napy MprMepHO PaBHBIX MO «MHTEJIJIEKTY» MOJCETEH.

«Co3HaHue» Takou mapsl padoraer ¢ 6osbieit 3¢ peKTUBHO-
CTBIO, YTO HaXOOUT CBOE OTPAXEHUE B COLIMYME B BUJE HOBALIU
Y NTACCHUOHAPHBIX TOTYKOB. SIpKO BBIpa)kE€HHOI'O CKayka ITpH Ta-
KOM II€pPEX0/Ie HET, MPOLIECC BCE-TaKM XapaKTEPU3YeTCsl HEKOTO-
poii HenpepbIBHOCTHIO. [Ipy 0TX0[€ OT rapMOHUYECKOTO pa3Me-
pa BO3HHMKAET JUCCOHAHC M craj. Tak oOpa3yloTcs ThICSUeseT-



HUE, BEKOBBIE TPEH/Ibl MPOIIEcca pocTa CETU U pa3BUTHUS Mup-
CUCTEMBL.

Ha nocneaneit craguu pocra CeTu 4enoBeKa Kax/blid TaKou
IIUKJT MOXeT ObITh TIPeJCTaB/IeH KaK Mporiecc COOPKH KJIOHA Te-
KYILIEN CETU, HE CJUILKOM CUJIbHO (HE Ha MOPSIIKK) OTJIMYaloIIe-
rocs ot Hee 1o pazmepy. CiieoBaTesIbHO, BO BPEMsI 3aBEPIICHUS
KaXJJOr0 TaKOTro IMKJIa, B MOMEHT Havyasa CJAeIyIolIero i HeKo-
TOpOE BpeMsl CITYCTsI CETh MpeICTaBIIsIa COO0N MEHTAJIBHYIO Ta-
Py, AHAJIOTUYHYIO MTape TAPMOHUYECKOTO JOCTHKEHUSI.

Bonee Toro, MOXHO NpeAnonokuTh, YTo LUKJIB Ky3Hena,
Kyrnsapa u Kurunna umerot 1y xe npupoay. HeidcTBUTENbHO,
uukia Kysnena (15-25 ner) paBeH NMpuUMEPHO MOJIOBUHE ITUKJIA
Ceru yenoBeka, ki Kyrisapa (7-11 ner) — yeTBepTH, a LUK
Kuruena (2-3 roma) — onHo# miectHaanarou. T. e. 3Tu Bpeme-
Ha MPUOIM3UTEIBHO PaBHBI IJIMTEILHOCTH UK cetu (40 nieT),
MOJICJIEHHOW Ha ABOUWKY B HEKOTOPOU CTETEHM.

Ne Tun Jlimna uukia I'1aBHble ocobeHHoOCTH
I | Huka Kumyuna 2—4rona BesnunHa 3anacoB ToBapHO-
(KpaTKOCPOYHbIE LIMKIIbI) MaTEePUAIBbHBIX LIECHHOCTEH —
konebanust BHI1, undsiinu, 3a-
HSTOCTH, KOMMEPYECKHE LINKITbI
2 | Huxa XKyeaapa 7—12 net HMHuBecTHUHOHHBIN UMK —
(CpeaHeCpOYHbIe, [IPOMBILLIICH- konedanust BHIT, nadusiumm n
HbIE, J1C/I0OBbIE LHUKIIbI) 3aHSTOCTH
3 | Luka Kysneua 16—25 net Joxon — ummurpauust —
(CTPOUTETBHBIE, BOCIIPOH3BO/I- JKUJIMLIHOE CTPOUTEILCTBO —
CTBEHHBbIE, JeMorpadUyecKue COBOKYTIHBII CITPOC —> T0XO/
LMKJIbI MW JUIMHHBIE KoNleOaHus)
4 | Huica Kondpameeea 40—60 net TexHuueckuii nporpecc, CTpyK-

(JUTHHHBIE BOJIHBI) TYPHBIC U3MEHCHUSI




Taon. 1. Ocnosrbie munovl SKOHOMUUECKUX UuKka086. [49]

BaxHO MOHKMMAaTB, YTO CTPOrO pErIaMEHTUPOBAH 10 BPEMEHU
b KoHapaTbeBCKUM LIWKII, 2 BpEMEHA KOIMPOBAHUSA I10JIOBU-
HbI, YETBEPTH, LIECTHAALIATON YaCTH CETU — BEJIMYMHBI CITydaii-
Hble. DEHOMEH TAKMX «KOPOTKUX» IIUKJIOB CTAHOBUTCS IMOHSITEH,
€CJIM TIPEIOJIOKHTh, uTo CeTh uenoBeka — 310 OMHApHBIH rpad,

COCTOSILIUI U3 MOJCETeN pa3MepoM N/2", IyCTh HE IOJHOCTBIO,
HO TOXXAECTBEHHBIX B rOJIOrpayuyeckoM CMBICIIE (C MOTepeid UH-
(popmariv) OCHOBHOM CETH.

D70 cIipaBeINBO AJ1sl TAPMOHUYECKUX CTa/IMM, CBSI3aHHBIX CO
BTOPBIM U 4eTBepThiM KoHapaTbeBckuM 1UKJIOM. BTOpoii 1uki
CTapTOBAJI OTHOBPEMEHHO C UCTOPUYECKUM, a YeTBEPTHINA — TO-
cnenHuid UK pocta CeTu 4elloBeKa — SIBJISIETCS U 9KOHOMMU-
YECKUM, U UCTOpUYecKuM. Eciii B MOMEHT Hayasia [IMKJIa CO-
CTOSIHUE CETU He SIBJISIETCS] TApPMOHUYECKUM (TIEPBbIN U TPETUI
IIUKJT), TO TAKYIO CETh MOXHO PaCCMATPUBATh KaK CYNEePIO3ULINIO
rapMOHUYECKON M HEKOTOPOU TOMOTHUTEIBHOW TOICETH, U TO-
I71a BBIBOJIbI OYAyT aHAJIOTUYHBIMU.

Bynem cunTath, 9TO CETh OPraHN30BaHa Kak OMHAPHBIN rpad
U ee «co3HaHue» OuHapHo. [Ipy 3TOM Takas OMHapHas (OIIO-
3UIIMOHHASI) OPraHU3allvsl CeTH MPEeArNoJaraet, YTo KOMIOHEH-
Tl OMHAPHOW Mapbl MPEJCTAIOT KaK JUAJIeKTUYECKHe TPOTUBO-
TIOJIOKHOCTU B «CO3HATEJIbHOM» Tiporiecce. Kpome Toro, kax-
JIBIA 9JIEMEHT TakoW OWHAPHOU TMapbl, BO3MOKHO, HECEeT Ha ce-
0e (pyHKIMIO cOXpaHeHus1 nHPOopMalu 000 BCell CUCTEME, T. €.



MpeJCTaBIsAeT COOOM KOO BCEH CeTH.

BeposrHo, konuio HenosHyo. [Ipy 5T0M KaX bl TaKOM 3J1€e-
MEHT caM, B CBOIO Ouepellb, SIBJIseTCsl OMHApHOW Mapoil Oornee
HU3KOTO YPOBHSI, 9JIEMEHThl KOTOPOW OONaJaloT TeM K€ CBOM-
CTBOM U T. /1. B TakoM Mpe/ICTaBIeHUH KX IbIA y3esl OWHAPHOTO
rpadha sBisieTcs Konueu Beer cetu. CTeneHb MOJIHOTHI TAKOU KO-
MUY 3aBUCUT OT YPOBHs, HA KOTOpoM Haxonutcs y3ei. [lo aHa-
JIOTUU C Toorpaguueckum crnocodoM XpaHeHusi MHGpOpMaluy,
I7ie, YeM MeHbIIIe TIO IO 00JIacTh UTEHUS, TEM «rpyoee»
KapTUHKA, 3[16Ch YeM HUKE YPOBEHb y371a — TEM MeHee UH(POp-
MaTHBHA KOMHUSI.

CeTtb, OpraHM30BaHHAS 110 TAKOMY MPUHLIMITY, 00NaaeT mo-
BBIIIIEHHOHN KU3HECTOMKOCThIO. CKOJMb Obl HU ObUTM BEJMKU ee
MOBPEXKJICHUS, OHA BCEIIa MOXKET BOCCTAHOBUTHLCS, MOJIOKUB B
OCHOBY 3TOrO Mpoliecca OHY M3 CBOMX Komuil. Bumumo, 3to
CBOWCTBO IBJISIETCs1 0230BBIM B OpPraHU3al|y JII0OO nepapxuye-
CKOM CeTH, T. €. TIPUCYIIE CETSIM JII0OOro paHra.

Wcropust 3HaeT mpuMepsl JIpaMaTHUECKUX COOBITUH, KOTrjaa
YKCIEHHOCTh nony/siuu Homo sapiens cokpaiiianach 0 yrpo-
’Kalole Majioil BeJIMYMHbI, HO, TEM HE MeHee, BOCCTaHABJIMBA-
J1ach, IpUYeM 3a KOPOTKHUH MPOMEKYTOK BpeMeHu. M He ipocTo
BOCCTAaHABJIMBAJIOCh, @ C BO3BPALLICHUEM HA «IIJIAHOBYIO» YHC-
JIEHHOCTb U «ILJIAHOBBIW» 110 BPEMEHU ypOBeHb pa3Butusi. Ecim
ObI 3TO OBLIO HE TaK — He ObLJIO Obl SMITUPUIECKOUN TUITEPOOITBI
JaeMorpagruecKoro pocra.

PaccmorpuM, k npumepy, Bropou nuks Kongpareesa. Teo-



pETHYeCcKH, ero Havaso npuxonutcs Ha 1860 rom, a KoHell — Ha
1902-i1. YucneHHOCTh HOCUTEIEH B MOMEHT €ro Hauajla COCTaB-
nama 20 = 1,07 mapn 4enoBek, a B €ro KOHIle — 232/3 = 1,43
mpn. [Iporiecc camokonmupoBaHUSI CETH B IMKJIEe Oynem pac-
CMaTpYBaTh, HAYMHAS C [TSATOrO HYUKHETO YPOBHS UEPApPXUU (XO-

T4, KOHEYHO, MOXXHO HAYMHATDb U C 0oJiee HUKHETO ypOBHH).

Huxs Kutyena — 310 npornecc KOoNMpoBaHUA 210 KJIATTEPOB;
Ha MOMEHT €ro 3aBepIleHUs] COOMpPAETCs CIeAyIoIas MEHTalb-
Has Tapa: CeTb HA MOMEHT BXOJ1a B LIMKJI, IUIIOC €€ TeKylas KO-
nMs; B KOHLE lMKJIa JKyriapa, COCTOSILEro U3 AByX LMKJIOB Kut-
YyeHa, KONMPYeTCs YeTBEPTh CETH U cOo3/1aeTcsl Ooliee mogpoOHast
MEHTaJIbHAA Mapa; Janee — UK Ky3Hena v, HakoHell, IJ1aBHbIU
LMK — MK KoHapaTbeBa, KOrja co3Jaercs KOIusl BCEU CETH.

[Tpu 3TOM CKOpPOCTH MPUPOCTA HOCUTENIEN BHYTPH LIMKJIA TIO-
CTOsIHHO pacreT. Tak, Harpumep, B 1ukJjie KonaparbeBa ykia-
JpIBatoTcs qBa 1rkIia KysHena, 1 Ha KonupoBaHue BTOPOM MOJI0-
BUHBI ceTU TpeOyeTcsl HocuTesiei OoJibllle Ha HEKOTOPYIO BeJlu-
YUHY, KOTOPYIO HETPYJHO noacuuTath. (Uucio cBs3eit Kaxaoro
KJIATTEPA CETH BO3PACTAET HA €IVMHUILY IIPH YCTAHOBKE KJaTTe-
pa-KOIM B CETb.)

MOMeHTBI JIOCTUXKEHUS CEThI0 «OMHAPHOU TapPMOHUM» HaXO-
JAT CBOE BBIPAKEHHE B COLIMYME B BUJIE HOBALWi, a 3aTEM U UH-
HOBaIMK. Takou MoaXo[ HAXOAUTCS B MOJTHOM COIVIACUU C TIPEJI-
nonoxenuem Lllymmerepa o 6eCKOHEUHOM KOJMYECTBE MHHOBA-
LIMOHHBIX LIUKJIOB.
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Puc. 1. 9xonomuueckue yukavl Kak npouecc camoKonuposa-
Hus cemu uenogexa 1862—1902 2.
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Ntak, ecnu B JOMOJHEHUU K OCHOBHBIM MPEATIOCHUIKAM O TO-
MOJIOTMM U AITOPUTME POCTa CETU MPUHSATH JOIMYIIEHUe O OU-
HapHOW MPUPOJE €€ MEHTAJIBHOCTU, TO U UCTOPUYECKUE LIUKJIBL,
JUTUTEIBHOCTh KOTOPBIX YOBIBAET IO 3aKOHY I'eOMeTPUYEeCKOU
MPOrPeCCUU, U MEPUOJNYECKUE SIKOHOMUYECKHUE UKJIbI (BOJIHBI)
OOBSICHSIIOTCSl CTPEMJICHUEM CeTH K JIOCTHKEHUI0 MaKCHMyMa
MEHTAJILHOCTY Ha BCEX 3TAax CBOEro pocTa.

OpnHako 1eHa Takoro oObsICHeHUsI HeBeJTMKa. MOKHO, KOHed-
HO, CKa3aTh, YTO B MOMEHT JJOCTHXKEHHS CEThI0 OMHAPHOM rapMo-
HUM MEHTAJILHOCTb €€ CKAYKOM BO3pACTaEeT, a IPU OTXOJE OT CO-



CTOSIHUSI TAPMOHUYECKOTO JOCTUKEHUSI BO3HUKAET JUCCOHAHC.
BHyTpu ke 1MKJIa Iponecc CaMOKOIMPOBAHUS CETU B KaXIbIA
MOMEHT BpPEMEHM HallpaBJIeH Ha CO3/1aHMe Ouyepe/iHOM, Oosee
noipoOHoIt cBoeit koruu. Ho Bce 9T0, KOHEYHO, TOJIBKO CIIOBA,
Y MPUYMHA 3TOTO SIBJICHUS OCTAeTCs 3a paMKaMu (popMaan3mMa
npeAjiaraeéMou 3ech TMIOTE3bl.

JI71s1 TOTO, UTOOBI MOHSATH €r0 CYTh HEOOXOOMMO PaCIoNararh
MH(pOPMALIMEN O CTPYKTYpE CETH, O AUHAMUKE LMPKYJISAIUA B
Hel nHgopMaIiy 1, KOHEYHO ke, O CBSI3U «CETEBOT0 CO3HAHUSI»
C CO3HaHMEM 4YeJIoBeKa. 30ectb ke TOJNBKO TOCTYIUpyeTcs: adco-
JIOTHasl pa3MeTKa (PU3MYECKOro BpeMEHU Ha MCTOpUYECKHE U
9KOHOMMYECKHe HMKJIbl. Ho yxke 1 Takol, (heHOMEHOJI0rnUeCKUi
MOAXO/ TO3BOJISIET MOHSTh MOYEMY pacTylllasi CeTb JOCTUraeT
rapMOHMYECKOIO COBEPLICHCTBA B MPEAONpe/IeIeHHbIE MOMEH-
Tl BPEMEHHU.

HeszaBucumo ot Toro cipaBeaivBa Takast MHTEPIIpeTalus Uin
HeT — 1uKJIbl KoHapaTbeBa OYeHb XOPOILO JIOXKATCS Ha CETKY
nukioB Cetn yenoBeka. XoTs ux ¢passl U He coBOagaT. Ec-
JI CUMTATh, YTO LIUKJI CeTU UHAYIMpPYeT KOHIpaTheBCKUI IUKII,
TO (pa3bl CHUKEHUS MPEABILIYILIET0 U HAYAJI0 POCTA CIEAYIOIIe-
ro KonapaTbeBCcKOro 1yKIIa IPUXOAATCS Ha BpeMsl 3aBEPILIEHUS
ouepegHoro 1ukiaa Cetn yenoseka U (pOpMUPOBAHUS MEHTAIb-
HOW TIapbl, aHAJIOTMYHOW TMape rapMOHUYECKOTO JIOCTUKEHUSI.
[Ipu 5TOM HYKHO Yy4€CTh, YTO UCTOPUUYECKUI LIUKJI KOPOUE KU3-
HEHHOT'O M3-32a MEePEKPHITUSI BO BPEMEHU KOHEUHOU (pa3bl Mpeji-
HIECTBYIOLIETO C HaYaJIbHOU (pa30il MOCIEAYIOIIEro. JTO Crpa-



BeJUTMBO 1Sl BceX KOHApaTheBCKUX ITUKIIOB, TaK K€ Kak U TO,
9TO WX HaOJo1aemMast JTUTETbHOCTh UX 10 Mepe TPUOTMKEHUS
K JIeMOrpagpu4ecKor CUHTYJISIPHOCTH, MO-BUAMMOMY, COKpaIlia-
eTcsl, MPUOIMKASACh K COPOKA TOflaM.

1543

1822 1862 1902 1942 1982 2022

Puc. 2. Boanwvt Konopamwvesa u yukavt Cemu uenogeka.

Bce 310 xopomio cornacyercsi ¢ paktamu, kotopeie Konapa-
ThEB Ha3bIBaJI «IMITUPUYECKUMU MTPABUIBHOCTSIMU

VY UCTOKOB MOBBIIATENBHON (pa3bl WK B CAMOM €€ Haya-
JIe TIPOMCXOAAT TTyOOKHe M3MEHEHUsI B YeIOBEKe U OOITeCTRBe.
[Ipesxae Bcero, HaOMoOOAETCS OKUBJIEHUE B chepe TEXHUIECKUX
n3o0petenuii. [llupokoe mprMeHeHHe WHHOBAIMI HAa OCHOBE
TUX U300peTeHni (POPMUPYET HAYAIIO TIOBBIINIATEILHON BOJIHBI
KaXJ0ro OOJIBILIOro HUKJIA.

Ha noBbimaTtesnbHble a3l KoHapaTbeBCKUX BOTH MTPUXOIUT-
cs1 OoJblliee YKCIO COIUANIBHBIX TOTPSICEHUN (BOWH, PEBOJIIO-
1I1Mi1), YeM Ha TIOHMKaTesbHble. [ToHmkaTesbHbIe (hasbl, B CBOIO
ouepe/ib, AeUCTBYIOT YTHETAIOIIIE, YTO OCOOSHHO CKa3bIBACTCS HA
cesIbcKoM xo3siicTBe. Kpome Toro, nmomgbeMbl v criapl K-BosH
MPUNIYIIAIOT I YCUJIMBAIOT BCEBO3MOKHBIE KPU3HCHBIE sIBJIE-



HUSI B MUPOBOW 9KOHOMMKE.

PaccMoTprM psifi BaXKHBIX COOBITHI, CBSI3aHHBIX C SBOJIOIIH-
el 4ejioBeKa. Bce oHM, B COOTBETCTBUM C HAllleW TMITOTE30H, a
TaK’ke cornacHo heHoMeHonoruueckoin reopun Kanuiipl, csiza-
HBI C POCTOM YUCJIEHHOCTU HACEJIeHUsI MUpa:

Ilosienenue 1,7 man nem momy Hazao cpedu npedcmasume-
seti pooa Homo moii semsu (Homo ergaster), komopasi npugena K
NOSIBNEHUIO UEN0BEKA,; HAUANO0 2UNEPOONUUECKO20 POCIIA UUCEH-
HOCMU HAWUX OANEKUX NPEOKO8.

Ilepuoowt 3s0ar0uyuu uenosexa (7 nepuodos) -1,7 mamn nem...
— 8 moic. n1em 00 H. 3.; YO8OeHUe YUCAEHHOCTU 3a NEPUOO.

Heoaumuueckas pesoarouust — 8000 2. 0o H. 3.; Hauan0 Oe-
Moepaghuueckozo 83pbvléa.

Hcmopuueckue yukavl: 6ocemv COHCUMATOUAUXCSL NO 3AKOHY
npoepeccuu (—8000... +1982 ze.) k cuneyasprocmu /[vsixornosa —
Kanuuwt (2022 200) yukn06 ucmopuueckozo pa3sumusi, Yyogoeue
UUCAEHHOCMU 30 YUK

DKxonomuueckuil YUK 1100020 8U0A KAK ULd2 8 NPOPECCUB-



HOM pa3eumuu, «NAAHOBbIIL» npupocm 4uCaeHHoCnu 3a UK.

Ilapaodokcanbro medaeHHbBLIL pOCM UUCACHHOCIU NPEOCMA-
sumeneti pooa Homo ¢ momenma e2o nosienenust 00 HAUANA Heo-
auma — uccnedosanust C.I1. Kanuypr.

B3puienoil zunepooauveckuii pocm wucreHHOCHU 8 UCTOPU-
uecKoe 6pemsi OT MOMEHTa HayaJla HeOJIUTa JJO BTOPOW MOJIOBUHBI
XX Beka — eunepoona ©épcmepa, Xopuepa...

emoezpagpuueckuii nepexoo: emopas nonrosura XX — emo-
past nonosuna XXI eexa, 3aseputerie 83poleHo20 2unepooruue-
CK020 pocma, CMaOUAU3AUUST YUUCLEHHOCMU HACEACHUS. MUPA HA
NPeodonpedeneHHOM YpPOsHe.

OOMM TSt BCeX 9THX COOBITHH (SIBJICHUI) SIBJISIETCS OTCYT-
CTBHE OOIIECIPUHATON TEOPHH, KOHIICTIIINH, CTIOCOOHOM UX 00b-
sicHuTh. OOIMM ke OyzeT, 1o HallleMy MHEHUIO, U ITPOIIecC 1o-
CTHKEHMS KaXJO0ro M3 HUX. DTOT mpoliecc OyAeT COCTOSITh U3
HECKOJIBKHX ITAITOB:

1. Asnenue aub6o noanocmvio He NPU3HAEMCS OPUUUANLHOLL
HAYKOU, MO0 HAXOOUMCSL 8 CMAOUU NPUSHAHUSL.

2. Ilpusnanue npuwino, sseneHue CUumaemcs CA0N*CHbIM, NpPu-
UUHA, NPUBBAHHAS €20 00BACHUMD, He eOuHcmeennas. Ilosens-
emcsi MHONCECMB0O KOHKYPUPYIOWUX, NOPOTL 83AUMHO UCKAIOUAIO-



uux opyez opyaa meopuii.

3. Ilepexoo Kk cunmemu4eckoli meopuu.

4. OcozHanue HeBO3MONCHOCU NOHSIMb NPUPOOY 6AEHUSL Oa-
JHce Ha OCHO8e CUHMe3d.

5. Ipunsmue punanuzma.

[Ipoliecc NOHMMaHUs BCEX ITUX SIBJICHUM, 32 UCKJIIOYEHUEM
9KOHOMMUUYECKUX IIMKJIOB, HAXOJUTCS Ha MEPBOM U BTOPOM CTa-
nun. YeTBeprasi cTausi, BO3MOXHO, He sIBJISIeTCS 00s13aTe IbHOM,
a 1ATasi, TUMOTETUYECKAasi, COCTOUTCS JIMIIIb B TOM Cly4ae, ec-
JIM TIpe/ijlaraemMas 3/1IeCb TMIoTe3a OTBEYaeT JEMCTBUTEIbHOCTH.
CoOCTBEHHO, B 9TOM U COCTOUT €€ CYTh.

Benp eciii oHa BepHa, TO TaKue BaKHEHIIE COOBITHS SBO-
JIOLIMK YeJloBeKa Kak mnosieieHrne Homo ergaster, Hadano po-
CTa YMCJICHHOCTH YeJIOBEYECTBA, HEOJIUTUUYECKAs] PEBOJIIOLIUS,
JeMorpapuuecKuil iepexo, TunepOOTMUECKUd POCT HaCeIeHU s
3eMJiid, IUMKJIbl KaK SKOHOMUYECKHUE, TaK U UCTOPUUYECKUE (CO-
KpalAIIMecss K TOYKE MCTOPUYECKOU CHHTYJISIPHOCTH) — BCE
9TO MOXHO OOBSCHUTh OJHOMN-EJMHCTBEHHON NPUYMHOW: IK-
sugpunarvHocmuio yuk.aa cemu 65536 — 2arasnozo yuk.aa 360-
Aroyuu uenosexa, nopoxcoarouiezo Konopamuesckuit uyuka.

% %k %k

CyliectByeT rumnore3a O TEHIEHIIMM K COKPAIICHUIO IWK-
noB KonpapatbeBa 1o mepe yCKOpeHHsl HayYHO-TeXHHYECKOTO



nporpecca (I0.B. fkosenr 1984, 1995). CornacHo 310ii rumno-
Te3e, ISl MPOAOIKUTEILHOCTH IIUKJIOB IPUHUMAIOTCS CIIEAYyI0-
1[Me 3HAYEHUs: MEPBbIM LMK nopsaka 60—65 ner (1785/90-
1844/51), Bropoit — okono S50 net (1844/55-1890/96), Tperuin
—He Oonee 42 niet (1891/96—1933), ueTBEpThiii — uyTh Oosee 40
aer (1933-1974).

Ecnu ucxonuth U3 Halllell TunoTe3bl, TO HUKAKOU TeHISHITUN
K cokpameHuio KonaparbeBckoro nukia He cymecrsyeT. Bee
JIeJI0 B TOM, YTO MO Mepe POCTa CUCTEMHOCTH UEJIOBEUECTBa U
TOYHOCTU B MAPKUPOBKE IPAHUIL IIUKJIOB UX TUTEILHOCTD MTPU-
OmKkaeTcs K AuTeIbHOCTH MKJIa CeTu yenoBeka.

B 1o *e Bpems nHe HyxHO 3a0bBath (H.[I. KoHgpatheB u
€ro IMocJje0BaTe/IM He pa3 TO MOJYEPKUBAIIN), UTO B LIUKJINYE-
CKOW JMHAMUKE SKOHOMUKH U OOIIECTBA B IIEJIOM 3aKOHOMEPHO-
CTU HOCAT BEPOSATHOCTHBIN XapakTep. [lo oqHMM mokazaTessM,
a Tak’Ke CTpaHaM, peruoHaM OOJIbIIIKE IIUKJIbI TPOCIIEKUBAIOTCS
OTUET/IMBEe, M0 APYIMM — Xyke. MHOroe B aHaiu3e JJUHHbIX
BOJTH 3aBUCHT OT BHIOPAHHOU CHICTeMbI MHJUKATOPOB, HA KOTO-
pble HaKJIAABIBAIOTCS TTI00JIbHBIE UCTOPUYECKUE IMyJIbCAlluU 1
TpeH ibl. [ToaToMy BBHIOOp IpaHMIl IIMKJIOB BEChbMA YCIIOBEH, MPH-
YeM OHH (I'paHMLIbl) MOTYT JaXe NEPEKPbIBATHCS.

% %k %k

Tenepb mporuo3. Bo-nepBbix, NATHIA SKOHOMUUYECKUN UK
1982-2022 rr., B 3aBepamien aze KOTOporo cemyac Haxo-



nutcst Mup-cucrema, He siBnsiercss KonnparbeBckum. JleiicTBu-
TEJIbHO, B 1982 rogy ceTh cTaia COBEpIIEHHON U HaYalach ee pe-
TUTUKAIIUS.

JlBa mocieHuX HMKJIA XapakTepHoro spemenu 1982-2022 u
2022-2062 rT., COOTBETCTBYIOIINE IEMOTpapruecKoMy rnepexo-
Iy WIM ONepalyyl peruiuKalluu, KapAuHAIbHO OTIMYAlOTCS OT
npenuectByommx 42397-mu. Bo-nepBbix, OHU yKe HE SABJIAIOT-
cs mukJamMu CeTu JesioBeKa 1o OIpeIeNIEHUIO, T. K. 3[IECh 3a Xa-
paktepHoe Bpems 40 jieT konupyercsa He Bcs ceTb. M, BO-BTO-
PbIX, Ollepalys perIMKalMy, Kak MpoLece CO3/1aHusl OTAEIbHON
KOIUU CETH, KAYECTBEHHO OTJIMYAETCsl OT MPOLecca CaMOKOIHM-
POBaHUs1 C YCTAHOBKOM KJIATTEPOB B TY K€ CaMYIO CETb.

Maremaruueckasi MOJIENIb POCTa CETU HE PACCMATPUBAET «UH-
opmaruxy» mporiecca cOOpPKH KjaTTepa W OIepalyy peruii-
kanuu. Tak, CeTb yenoBeKka Hayasla CBOM POCT C JIBYX KJIaTTe-
POB, a Ha COOPKY TPEThETo — YIILIH ThicsiueneTusi. Takoi «Heco-
OpaHHBII» KJ1aTTep ObLI, BUAMMO, B ITpoliecce COOPKH BCE BpeMs
«TIOJKJII0UEH» K ceT. Ho MaTremaTrueckass MOJesb TOr0 HUKaK
He paccMmarpuBaer. Kiartep coOupaercsi «rae-To B CTOPOHE»,
YCTaHABJIMBAETCS B CETh, MPOKJaabIBaIOTCA cBsA3U. C peruimka-
1Mell aHATIOTUYHASL UCTOPHST: CETh-KOMUSI TOJKHA ObITh CBSI3aHA
C OPUTMHAJIOM BCE BpeMsl [TOKA UJIET €€ «3allUCh».

Ho MaremaTrika HUKaK 9TOro He OTpakaeT: MPOCTO COOMpaeT-
Csl KONUS, MEXY HEM U OPUTMHAJIOM TPOKJIAAbIBACTCS «TUIIEP-
CBSI3b», U 3aTE€M CTapTyeT ceTh nAToro panra. Ho naxe He BBO-
I B pACCMOTPEHNE HUKAKUX JOTIOJIHUTEbHBIX MTPEOI0KEHUI



00 YCTpOICTBE CETH, IIMPKYJISIIUY B HEW MH(pOpMaIu, He0OX0-
JUMO KOHCTaTHUPOBATh: J1BA MOCJIEAHUX KA CeTn yenoBeka —
KoHapaTbeBCKUMU yike He OyIayT.

[loBbllIaTeIbHAS BOJIHA €EBPO-aMEPUKAHCKOTO JJIMHHOTO LIMK-
J1a (MMEHHO 3TOT UMK u3yvayicd KoHIpaTheBbIM), HAYABILIErOCS
B 1975-1981 rr., Ha pyoexe 2000/02 rr. 3aBepmmiach. MOXHO
JIM TOBOPUTH O MEPEX0/Ie 3araJHON SKOHOMUKU U3 BOCXOSIIIECH
(pa3pl B NOHMKATENIBHYIO, BE/Ib TEKYILIMI LIMKJI KOHApaTheBCKUM
yKe He SBJAeTCA?

DKOHOMUKa pa3BuBawuxcs crpad (Kuran, Mnous, mycyib-
MaHCKHE CTPaHBhl. . .) POXOauT 1o BosiHam Konpparbesa ¢ onos-
JAaHUEM B JIECATb JIET (BOZMOKHO, TIOTOMY, UTO HOBAllUM BCET/A
MPUXOIAT C 3amajia, a BpeMEHU Ha UX MpeBpallleHre B MHHOBA-
MY 37eCh TpeOyeTcst OOIbIIe ), OTHAKO M HACEJICHUE UX MTOKA e1le
pacTer B OIMYHME OT EBPOIEHCKUX CTpaH, yKe MPOIIe/IINUX CBOI
JgemMorpauuecKuiil mepexo/.

Ecnu crnepoBath JIOrMKe NpeajiaraeMon 3/1eCh TMIOTe3bl, MU-
poBasi SKOHOMHKA BO BTOPOM IOJIOBHHE CJIEAYIOIIETO IMKJIA
BBIJET M3 KpU3KMCA M HAYHETCS] BCEOOIIMN SKOHOMUUECKUMN
noabeM. Ilocne GecripelieleHTHOrO phIBKA MUPOBYIO SKOHOMMU-
YECKYI0 CUCTEMY B nATHaeCATHIE Toasl XX cronerns oxumaer
CTOJIb ke Oecrperie/IeHTHbIN Kpu3uc u criajl. Ho He karactpodu-
YyecKUd. B MOMEHT OKOHYaHHMsI BTOPOro IMKJIA MEepexofa Yuc-
JICHHOCTb HaceJIeHUsI 3eMJIU crmaduau3upyemcst u pacmu 00nb-
ute He Oyoem, a MUPOBAsi IKOHOMUKA 8CIAHEN HA PeNbCbl PAG-
HOMEPHO20 OECKPUBUCHO20 PA3GUIMIUSL.



Hcmopuueckux u 3xoHomuuecKux yuk.a108 0oavuie He 0y-
dem. DTO He O3HAYAET, KOHEYHO, YTO C IMKJIMYHOCTBIO OyieT
MOJIHOCTBIO MOKOHYEHO. OCTaHYTCSl CE30HHBIE LIMKJIbI, Apyrue
LIMKJIBl 9K30I€HHOT'O XapaKkTepa, BOZMOXHO, Kakue-To uHble. Ho
IJIaBHBIX IMKJIOB, CBSI3aHHBIX ¢ CeThio yesoBeKa, — yxe He Oy-
aert. [lomydaercs, 4to pa3Butie Mup-cucteMbl HUKOTAa He Oy-
aeT Oosbllie MUKIMYeckuM? Buaumo, 310 He Tak.

% %k ok

Bot dytyposnornueckuii, a oT4actv U (paHTACTUYECKU MPO-
THO3 TI0 BOIMPOCY IUKJIMYHOCTUA Ha ONMKAKIIUE ThICSYEeTHsI.
Ilocne crapra cetu nATtoro pasra, cetu «post Homo», HoBas
MIOCTOSIHHAS 1IMKJIA, 33/1aI0Iasl UIUTEILHOCTh UCTOPUYECKUX U
9KOHOMHUYECKMX LIUKJIOB, cocTaBUT 160 MunyT (1/9 cyTok). dtot
MHTEpBAJ BPEMEHU TaK MaJl, a CBSI3aHHBIN C HUM MIPUPOCT YMC-
JICHHOCTH CTOJIb HUYTOXEH, YTO HU O KAaKOW IUKJIUYHOCTU Pa3-
BUTHSA B OJIMDKAMIIME COTHU M JJaKe THICSYM JIeT He MOXKET OBbITh
U peYH.

Kak Oyzmer mokazaHo Hamu jajiee, TOT «30JI0TOM BeK» Oec-
KPU3UCHOTO Pa3BUTHUsSI OyleT JUIUThCSI MHOTHE THICSIYM JIEeT, a
YKCIEHHOCTh HAPOJIOHACETIEHU I 32 9TO BpeMsl yaBouTcs. U nurib
nocJie HeonuTa «post Homo» cHoBa MosIBUTCS ITUKJIMYHOCTD Pa3-
BuTHS. [[7151 KOOpra, KOTOPBIH «yHACIIEyeT» CO3HAHKE YeJIOBe-
Ka, TPU Yaca BpeMeHU OyIdyT, BUIUMO, CTOJIb K€ 3HAYMMBI, KaK
IUIs1 YeJIOBEKa MATHIECAT JIET.



HckyccTBeHHOE, BBIPAIIEHHOE B JTAOOpaTOpUX CO3HAHUE, TaK
K€ KaK ¥ )KU3Hb, CO3JaHHAs B MPOOMPKE, BUIMMO, HEBO3MOXKHO.
Ero MOXHO M1 MOAEMPOBATH C MOMOIIIBIO PA3JIMYHBIX TEXHO-
sorui. [Touemy 310 Tak? Eciin MCXOOUTH U3 NTpeJlaraéMou 3/1eCh
TUIOTE3bl, UCTOKH YEJIOBEYECKOr0 CO3HAHMSI 3aTepsiHbI B OECKO-
HEYHOM JIAOMPHHTE MEePAPXUIECKON CETH, TPOIIEAIICH MIJLIU-
aprl Jiet sBommonu. HeBo3MoXkXHO co31aTh KOMIBIOTEp, 00naia-
IOLIMMA TaKUM ke cBOMCTBOM. [ToaTOMY MalmHa Tak HMKOIAa U
He 00peTeT CO3HAHM S, M YeJIOBEK JAECATKH ThICSY JIeT OyJeT ocTa-
BaTHCS BEPIIMHOW IBOIOIMA. TpurcTa JIeT Ha3aa 00 9TOM Mmucat
B cBOel «MoHamonorun» JlenOuuly (BelAeieHo MHOR. — A.M.):

64«...MammHa, coopykeHHasl UCKYCCTBOM YeJIOBeKa,
HE eCTb Takas e (MO CBOeW MpUpPOje M HA3HAYCHUIO...
A.M.) mammHa B KaKJ0ifl CBOeHl YacTH; Harmpumep,
3y0ell JIATYHHOTO KoJieca COCTOMT W3 YacTell MM KYCKOB,
KOTOpBIE. .. HE UMEIOT HMYEro, YTO MOKa3bIBAJIO Obl B HUX
MAIlIMHY B OTHOIIIEHUH K TOMY YIIOTPEOIEHUIO, K KOTOPOMY
KoJieco ObLIO TIpefHa3HadeHo. Ho ,,MammHb B mipupoye,
T. €. JKMBBIE TeJa, U B CBOMX HaMMaJIEMIIMX YacTAX
10 OECKOHEYHOCTH TPOJIOIKAIOT OCTABAaThCSl TAKHUMHU Ke
,MalImHaMu®. . .

66. Otcrooma Mbl BUAUMM, YTO B HAWMEHBIIEH 4YacTU
MaTepuy CYyIIECTBYET TIIeJIbId MHUpP TBOPEHUH, JKHUBBIX
CYIIIECTB, SHTEJIEXHH, Iyl <...>

67. 1N Bcskylo 4YacTb MaTepUM MOXKHO IIPEJCTABUTh
HarogioOre cajia, TOJHOTO PACTeHWid, W Tpyla, TMOJHOTO
pi0. Ho kaxpmas BETBb pacTeHMs, KakIbld WIeH



5KABOTHOI'O, KaXK1as1 KaIlIsl €T0 COKOB €CTh OILSITh TAKOU K€
caJl WM Takou xe npym» [Jlenonut, 1982, c. 424-425].

Co3paTh Henb3sl, HO, MOKET ObITh, MOKHO KaK-TO «Iepeca-
IiTh»? Ecin Takast «mepecajika» BO3MOXKHA, TO yXKe HauyaBIINK-
CS1 TIPOIIECC «KUOOPrU3aIii» UYeJIOBeKa C TIOSTAITHBIM Tepexo-
JOM B MHBbIE TEMIIOMUPbI OyleT MPOUCXOAUTh C HapacTalollen
ckopocteio. Ilcuxonornyeckoe W, COOTBETCTBEHHO, UCTOpUYE-
CKoe BpeMs OyayT Bce Oojiee 1 OoJiee CKUMAThCs TIPH Iepexojie
OT OJIHOM 3MOXH K JIpyrou.

Certpb OyzieT MOCTOSIHHO MEHSATh HOCUTEJIb, & UTOTOM 3BOJIIO-
LIMM CTaHET CeTh BOCBMOIO PaHIa, KOTopasl aKKyMYJIMPYeT BECh
OIBIT CJIATAIONIMX €€ MOoJceTel. 3aTeM — Mepe3arpy3Ka, HOBbIM
Bostb10#1 B3pBIB M BBIXO/L HA CEAYIOIIMIA BUTOK BOJIOLMHU, BO3-
MOXHO, C HOBBIMU (DYHJAMEHTAJIbHBIMU (PU3UYECKIMHU 3aKOHA-
MU. B npuHIMIIE, 3TO HE JOMKHO BbI3BIBATh YIUBIICHUS, BEIb
TeHACHIMS CKAaTUs UCTOPUYECKOTO BPEMEHU B OyIayIieM Bpsil
JI1 MOKET OBITh TIOHSITA, UCXOMSI U3 COBPEMEHHBIX MpecTaBe-
HUH.

A BpeMeHH Ha 3BOJIIOLMIO Y 3T0i BeeneHHoM ocTanoch BCEro
1,5 mwinona siet (cM. miaBy «®aHTa3uy Ha TeMy SBOJTIOLIK» )
¥ 32 3TOT HUYTOXHBIA B CPABHEHUH C ITOJIHBIM BPEMEHEM €€ IBO-
JIOLIMM CPOK — BCETO OJIHA JIeCATUTBICAYHAs (!) — BCsl «HEopra-
HU30BaHHAS» MaTepusl, BKJII0Yast 3B€3/1bl, [IJIAHETHI, si/Ipa rajiak-
THK... — Oy/IeT 3aJIeliCTBOBaHa Ha IMOCTPOWKY (PMHAJILHOM CETH.
Taxk uT0 pa3ButHe OyaeT IMKJINIECKUM U 7151 ceTeid S—8-ro paH-
OB, a JUIMTEJIbHOCTb UCTOPUYECKUX Y MHHOBAIIMOHHBIX LIMKJIOB



OyIeT CXUMAThCSl IO «HEMBICTIMMBIX» IPeJIesIOB.



Cunryiaspaocts /IbsikonoBa — Kanmupbl

Mbl  ceudemenu eubenu cucmemvl Mupa, maxoi,
KAKoUl Mbl ee 3HAeM, U HAXOOUMCSL 8 CAMOM Hauane
popmuposarusi Hoeoil, ouepManusi KOMopoii 00 CUx nop
HEsCHDL.

H. Baanepcmaiin

BBenenne

Bpsin i1 MOXKHO COMHEBAaThCSI B TOM, UTO BCE MbI )KUBEM B
310Xy nepemMeH. Ho sIBisieTcs Jin 9Ta HBIHEIIHSIA S10Xa IepeMeH
0COOEHHOM, BBIICNSETCS JIM OHA B Yepeje MOJAOOHBIX €Hl 310X,
KOTOPBIX B MCTOPUM YesioBeYecTBa ObLI0 Hemano? MoxXHO
Ipe/IosIaraTh, 4YTO HIYEro PaBHOTO el 10 3HAUMMOCTH paHee He
nporcxoauio? MOXHO JIM ee CUUTaTh KOHIIOM MCTOPUM KaK Ta-
KOBOM B IIPUBBIYHOM MIOHUMAHUK CMBIC]Ia 9TOTO clioBa? — B 3T0i
IJIaBe MBI JJOKQXEM C TIOJIHOW OIPe/Ie/IeHHOCThIO M MaTeMaTuJe-
CKOM TOYHOCTBIO TO, YTO 3TO JEHUCTBUTENIBHO TaK.

Wnest KOHIIa UCTOPUY HE HOBA, OHA BO3HHUKJIA €Ille B JPEBHO-
CTH KaK OTpHUIIAHUE aHTHYHBIX MOHATHHA O NUKIMYHOCTH UCTO-
pPUYECKOTO Tpoliecca. B pa3IMyHbIX yTOMUYECKUX YICHUSX Ta-
KHX, HalpyMep, Kak MapKCU3M, KOHEIl UCTOPUU OIpeessieTcs
KaK MOCTPOEHHEe MJICAIbHOrO OOIIEeCTBa, B KOTOPOM OYIeT «Ha-
BCErJa MCKOPEHEHO MHTEJUICKTYaIbHOE U COIMAIbBHOE HepaBeH-



CTBO» U OyIyT YJOBJIETBOPEHBI BCE MIPUCYIIIUE YETOBEKY OTped-
HOCTH.

B kHure ®@. ®ykysambl «KoHel UCTOpUM 1 MOCIIEIHUN YEIOo-
BEK» Ujiesl KOHIIa UICTOPUH CTaJla aCCOLIMUPOBATHLCS C TE3UCOM 00
OKOHYATEJIbHOM 1o0e/1e 3ara fHOM TMOepaIbHOM ITUBUTM3AIH B
coBpeMeHHOM mupe. Ecin ke nonbitaTbes JaTh Kakoe-TO Hau-
6onee oOIiee onpeie/ieHne KOHIIa UCTOPUM, TO OHO MOXET ObITh,
HalpuMep, TaKUM:

«Konen ncropun — 310 (prstocopckoe npearnonoxeHue
O TOM, YTO HCTOpUSl YEJIOBEYECTBA C KAaKOro-TO
MOMEHTa BPEMEHHM CTaHeT OJHOOOPa3HOM, 3aMeTUTCS
WIM 3aKOHYHUTCA (TO ecTh OyleT JOCTUIHYT HEKOTOpPbIN
ujeall WIA KOHEYHas TOuka ObITus). 3aBepllieHHe
UCTOPUM CBSI3aHO C uJeed UeaM, Npu JOCTUAKEHUU
KOTOPOH UCUE3aAI0T IPOTUBOPEUU S, KOTOPBIE OATAIKABAIN
MIPEKHIOID MCTOPHIO, A OIMCAHWE HOBOI'O, HECIEIIHOIO
U TpSAMOrO pa3BUTHS TPYJHO Ha3BaTh WCTOpUEN B
MIPUBBIYHOM CMbICIIe clioBa» Bukunenus 2016.

Wnest koHIIAa UCTOPUM HEOTHOKPATHO MOJBEPrajiach KpUTHKE
32 OIHOMEPHYIO TPaKTOBKY COLMAJIBHOTO MpPOrpecca, peannsy-
IOLETO €JUHBbIN MPUHIUI, KOTOPYIO OIPOBEPraer, o MHEHUIO
KPUTHKOB, caM Xof ucropuu. Tak, amepukaHckuii cormoror [l
Besut oTMeTHII, 4TO «B CJIOBOCOUETAHUM «KOHEI] HICTOPUU» Oec-
NOPAAOYHO NIEpEMEILaHbl PA3JIMYHbIE MIOHATUSA; EMY HE XBaTaeT
SICHOCTW», UTO 3Ta U/Es] OCHOBBIBAECTCS HA «TE€Ie/IbsTHCKO-MapK-
CUCTCKOM MPEJCTaBIEHUM O JIMHEMHOM Pa3BUTUU €JUHOTO MHU-



poBoro Pa3zyma mo HarmpapJeHUI0 K TeJlocy OObeIMHEHHOU CO-
IMAJIbHOU (POPMBI, UTO SIBJISIETCSI HEMIPABUJIBHBIM TOJKOBAHUEM
npuposl ooiecTBa u ucropum» [bemt 1. ['psaaymee noctuHmy-
crpuasibHOe ooriecTBo, M., 1998, c. LIX].

[ToHsATHE «KOHEIl UCTOpUK» OOpEeTaeT eciv He TMOJHYIO siC-
HOCTb, TO, IO KpalHEeW Mepe, MOJHYIO ONPEAEIEHHOCTh B (peHO-
mMeHosiorndyeckor teopun C.I1. Kanuupl: 31ech 3T0 TOT MOMEHT
BPEMEHHU, KOTJa YMCJIEHHOCTh HacejeHus 3emiid B (popmyne
dépcrepa ycrpemiisiercst K OeckoHeuHOCTH. M 3TO He Kakasi-To
OeccMbICIIeHHasi UTpa ¢ OECKOHEYHOCThIO. [IpuHIMIT nemorpa-
(pmyeckoro mmneparua Kanuipl ¢ MareMaTM4eCKOWM CTPOro-
CTBIO CBAI3BIBAET IPOI'PECCUBHOE PAa3BUTHE Y€JIOBEYECKOM 1IUBU-
JIM3AlUU C YUCJIEHHOCTBIO HACEIeHUI 3eMJIU. A COKpaIlAIoIIIKe-
s 10 3aKOHY MPOTPECCUH LIUKJIbI SBOJIIOLIUYA U UCTOPUH, BBE/ICH-
Hple C.I1. Kanuieir, 0AHO3HAYHO YKa3blBAlOT HAa JeMorpaduye-
cKyIo cuHryssipoctb Pépcrepa. IlonobHy0 nepuoan3anuio Mu-
POBOH MICTOPHH — TIEPUOAM3AIMIO «C YCKOPEHUEM» — HaXOIUM
Takke B KHure ucropuka .M. [IpskonoBa «Ilytu ucropum»:

«Her comHeHHWs, 4YTO WCTOPUYECKHMHA  IPOIecC
SIBJISIET TIPU3HAKKA 3aKOHOMEPHOTO IKCIIOHEHIIMATbHOTO
yckopenus. Ot nosieiienus Homo sapiens 10 koHua I ¢azbt
npouuio He MeHee 30 Thicsu JeT, 11 ¢aza mmnace okono
7 teicsau ner, Il ¢aza — okomno 2 Teicsau ner, IV ¢aza —
okoJo 1,5 Teic., V ¢aza okono Teicsiun jiet, VI — okono 300,
VII ¢paza — nemnorum 6osee 100 siet, mpogoKUTeTbHOCTh
VIII ¢pasbl moka omnpenenuts HeBO3MOxHO. HaHeceHHblE
Ha rpaduk, 3T (a3bl CKJIABIBAIOTCS B SKCIOHEHIIMAILHOE



pa3BUTHE, KOTOpOe TpeanoiaraeT, B KOHIIE KOHIIOB,
nepexof] K BepTUKAIbHOM JIMHUU WK BepHee, K TOUYKe Tak
Ha3bIBAEMOM CHHTYJISIPHOCTH. 10 SKCIIOHEHITMAIBHOMY e
rpaMKy pa3BUBAIOTCS HAYYHO-TEXHUYECKUE JOCTHKEHUS
YeJIOBeUeCTBA, a4 TaKkKe, KaK YINOMSHYTO, YHMCICHHOCTb
HaceJieHus 3eMiin» [8].

W.M. JIpsiKOHOB He ObLT 371eCh MIEPBOOTKphIBATENIEM, ObUTH 1
npealecTBeHHUKU. Tak, 0 nepruoau3alu MUPOBOTO UCTOpUYE-
CKOro Ipoliecca Ha JIorapupMU4ecKo IIKaje BpeMEHHU MUIIET
B cBoel KHure «O Hayasie 4yel0Be4YEeCKON UCTOPUU» COBETCKUI
uctopuk u couuosior b.®. ITopixes:

«[lepuoguzaiiisi — OCHOBHOW MPHUEM YIOPSAOUYEHUS
BCSIKOTo, OyIb TO KOpOTKOro, Oylb TO JIONIOro,
OOILIECTBEHHOTO ~ Tpoliecca B UCTOPUU  KYJBTYPHI,
MOJIMTUYECKOTO PA3BUTHSI KAKOK-JTMOO CTpaHbl, B UCTOPUU
MapTHH, BOWHBI, B OMOrpadhui KICTOPUYIECKOTO MEPCOHAKA,
B CcMeHe muBWIM3alMid. WM BOT A mepecMoTpeln
JECATKM 4YaCTHBIX Hepnonmaum?l Pa3HbIX KOHEYHbIX
MCTOPUYECKUX OTpPE3KOB. BBIBON: BesiKasi mepuoau3alivst
MOOOr0 MCTOPUYECKOTO MPOIecca, MyCTb OTHOCHUTEBHO
HEJIOJITOr0, €CNIM OHAa MaJlo-MaJibCKM OOBEKTHBHA, T. €.
YXBaThIBAET COOCTBEHHBII PUTM IPOLIECCA, OKA3bIBAETCS
akcenepaled — YCKOpEHUeM. DTO 3HAYUT, YTO MEPUOIH,
Ha KOTOpbIE €r0 pa3feiiii UCTOPUKH, HE PaBHOBEHKH,
HaNpOTHUB, KaK MPaBUJIO, OAMH 3a JPYIrHMM BCE KOpoYe BO
BpPEMEHH. ..». <...>

«B pmonrmx smoxax, Ha KOTOpble OEISAT MHUPOBYIO
UCTOPUIO, aKcejepalusi BCErla BbIpakeHa HAIJISIHO.



KameHHbIl BeK [UIMHHEe BeKa MeTalla, KOTOpbId B
CBOIO Ovepe/b UIMHHEE BeKa MallMH. B KaMeHHOM Beke
BEPXHUI NAJICONHUT UIMHHEE ME30JIUTa, ME30JIUT JITTUHHEe
HeoNMTa. BpOH30BbI BeK JJIMHHEe keJie3Horo. [IpeBHsist
UCTOpUSl [UIMHHEE CpEeJHEBEKOBOHM, CpelHEeBeKoBas —
IJIMHHEE HOBOM, HOBasi — JyIMHHee HoBeuien. [IpunsaTas
Neproau3alusl BHYTPU JTIOOOW M3 HUX PHUCYET B CBOIO
ouepeb aKceIepanuo». <...>

«Ecnu pazmeTuts nepeHuil Kpail BCeMUPHOU UCTOPUU
MO0 STUM TPaHAUO3HBIM BeXaM — OT BO3HHUKHOBEHHUS
APEBHEHINNX paOOBIA/IEIbUECKUX TOCYIapCTB U uepe3
TpU (pUHAJIBHBIE TSI KakA0W (pOpMaIi PEBOJIIOLUH, TO
OOHapyXKMBAeTCsl Ta camasi YCKOPSIOIIAsCs IpPOrpeccus,
0 KOTOpO#il ImIIa pedb. Psn aBTOpoB monaraer, dTO
JJIUTENIBHOCTh WM TPOTSKEHHOCTh KakJIoW (popMaryu
KOpoue, YeM MpeAblayIel, MPUMEPHO B TPU UM YEeThipe
paza. Ilomydaercs reomerpuyeckasi NpOrpeccHsi, WU
9KCIIOHEHIIMAJIbHAsl KpuBas. XOTs Obl B CaMOM MEpBOM
NpUONMKEHUH €€ MOXHO BBIUMCIUTH W BBIYEPTUTH. A
ClIeJOBaTeNIbHO, €CTh M BO3MOXHOCTb M3 3TOM BechbMa
000OMEHHON JIOTUKH UCTOPUU OOPATHBIM IYTEM IO TaKOW
KPUBOW XOTS Obl TPUOMM3HUTENBHO OINPEASTUTh BpEMs
Hayaja M TEPBUYHBIA TEMI [BUXKEHHUS YEJIOBEUYECKON
MCTOPUH: UCTOPUUECKUI HYJIb» [37].

374€ech HY’)KHO OTMETUTD TO, YTO HAYAJIO UCTOPUH, ACTOpUYE-
CKUI HyJIb» 10 IlopiHEBy, — 9TO HE HEONUT U Aake He Majeo-
JIMT, @ HAYaJIO B €r0 IOHMMAaHUM COLIMOreHes3a. B cooreercTBUN
C Halllell TEOpUEN TaKOW «UCTOPUYECKUN HYJIb» JIEMCTBUTEIILHO



CYIIECTBYET U MOKET OBbITh OMpe/ieieH XPOHOJIOTMUECKU TOYHO:
9TO MOMEHT Havasia pocta Cetu yenoBeka — cetu 65536. [Ipo-
U30IIJIO 3TO COObITHE MPUMEPHO 1,7 MJIH JIeT TOMYy Ha3aj, KO-
raa nosisuiicst Homo ergaster 1 Hayanack ero sposonust. [[o 3to-
r0 MOMEHTA BpeMEHH UepapXUIeCKOr CETH YETBEPTOrO paHra He
CYILIECTBOBAJIO, He OBUIO COIMYMa, CBS3aHHOTO C TOW CEThIO, a
3HAYUT He OBbLIO U €ro UCTOPHH.

Ecnu IlopiiHeB nHTEpECYETCS MOMEHTOM Hadajla UCTOPUH, TO
JIbSIKOHOB 3a/1a€TCs1 BOIPOCOM O €€ KOHIIE, KOTOPBIH, 110 €T0 BbI-
PaXEHUIO, «COBIA/AAET C MEPEXOI0OM IKCIOHEHIIMATIBHOIO Pa3BU-
TS K BEPTUKAJIBHOU JIMHUK». B 3TOM M COCTOUT €ro I1aBHas 3a-
cilyra ¥ IpUuYMHa M0 KOTOPOM UCTOPUYECKAsi CUHTYJISIPHOCTb Kak
TOYKA, K KOTOPOU CKUMAIOTCS LIUKJIBl MUPOBOTO UCTOPUYECKOTO
Pa3BUTHSI MOXET ObITh Ha3BaHA «CHUHTYJISIPHOCTHIO [IbSIKOHOBAY.
(O rumnepdone dépcrepa .M. [IpsikoHOB OO HE 3HAET, TUOO
CUUTAET, YTO €€ MOKHO Ha3bIBaTh «IKCIIOHEHTOM». Ho y 9Kcro-
HEHTBl HET CUHTYJISIPHOCTH, a y THIEpOOJbl — eCTh. DTa TOUKa
CHHT'YJISIPHOCTHY KPUBOH rUMEePOOSTMUECKOrO pOCTa U MOXKET OBITh
Ha3BaHa «ACTOPUYECKOM CUHTYJISIPHOCTBIO». Ho 3aciyra B aToM
yxke C.II. Karuupl.)

TepMHH «CUHTYISIPHOCTh IbsIKOHOBa» BIIEPBbBIE MOSIBIISIETCS
B padotax poccuiickoro ¢usuka A.Jl. [TanoBa. B anHOTaImm u
npenucioBur K kKaure IlaHoBa «YHuBepcasibHasi SBOMIOIUS U
npo6iema roncka BHe3eMHOro pasyma (SETI)», uutaem:



«BBoggaTcsa MpeJCTaB/ICHUs 0 MacCIITaOHO-
MHBAaPUAHTHOM aTTPAKTOPE TJIAHETAPHON IBOIOIMU U €ro
3aBepIICHUN B PeXHME C 0OOCTPEHUEM «CHUHTYJISIPHOCTHIO
IbsikoHOBa» B niepBoil nosoBuHe XXI Beka». <...>

«YIUBATENBHON HAXOOKOH OKa3aJ0Ch TO, YTO ITOAXO[
.M. [IpsIKOHOBa, KOTOpbII B OCHOBY aHaJIN3a MOJOXHUII
MOCJIE/IOBATENIBHOCTh  (Pa30BbIX MEPEXOAO0B  COLMAIBLHON
CHCTeMBI, €CTECTBEHHBIM 00pa3oM o0oOmaercs Ha
BCIO 3BOMIOIMIO — W Ouocdepbl, W IMBUIM3AIINH,
HayMHAsl C TOSBJIEHUS XWU3HK Ha 3emie. DBOMOLH
IMBUAJIM3AlMM B OIPEAEJICHHOM CMBbICIE OKAa3bIBAETCS
[JIAKUM  aBTOMOJIENBHBIM  TIPOJOJIKEHUEM  SBOJIIOLUU
O6uocepbl, a TOYKAa CHUHTYJISPHOCTH TONTy4YaeT CTaTyc
HEKOTOPOTo TEPeJIOMHOTO WJIM 3aBepINaioiero MOMEHTa
BCel UeThIPeXMULTUAPAOJIETHEN UCTOPUU PA3BUTHUS KU3HU
Ha 3emite» [9].

[IpuBeneHHbIE BHIIEPKKU BOCIIPUHUMAIOTCS C TPYJIOM, HO Ja-
e eclM He BHUKATh B CMBICI 3TOW (PU3MKATIMCTCKON aOpaka-
Ia0pbl MOXKHO BCE-TaKu TMOHsATH, uTo [laHOB orpenensier cuH-
T'YJSIPHOCTD [IbSIKOHOBA KaK MpeIesIbHYI0 TOUKY MOC/Ie10BaTE b-
HOCTH JIaT CBOMX TUIAHETAPHBIX peBosionuid. Takass MHULIUATH-
Ba IMPEJICTaBIISIETCS] BbIPAKEHUEM CaMOHAEesIHHOCTH, HEKOMIIe-
TEHTHOCTU U OECTaKTHOCTH €€ aBTOpa. 3[eCh BaXXHO HE TOJIb-
KO TO, YTO COBMeIasi OMochepHyI0 U UCTOPUUYECKYIO CUHTYJISIP-
HOCTb, [TaHOB MTPUXOOUT K a0CYpIHBIM, AlTOKAJTUIITUIECKUM Pe-
3yJIbTaTaM.

Haxe U caMm TEPMHUH «CUHIYJSAPHOCTb» [laHOB moHMmaer



HeMpaBWIbHO. [[efCTBUTENBHO, IS TOTO, YTOOBI MOKHO OBLIO
TOBOPHUTH O CHHTYJISIPHOM TOUKE MCTOPHH, SBOJTIOIMN HEOOXO/IH-
MO, 4TOOBI CYIIIECTBOBAJ KOJIMUECTBEHHBIN MOKa3aTe b UCTOPH-
YEeCKOro WJIM 3BOJIOIMOHHOTO Pa3BUTHs, KOTOPHI Obl Heorpa-
HUYEHHO BO3pAcTall 3a KOHEUYHbIN MPOMEXYTOK BpemeHu. [lo-
CKOJIBKY TIOIOOHBIN TIOKa3aTeNb B MOCTpoeHusix [laHoBa oTcyT-
cTByeT'$, To HU 0 Kakoil Beprukanm ChHykca — [laHoBa, HU O Ka-
KOM pexuMe ¢ 000cTpeHueM B repBoit uetBepT X XI Beka — ro-
BOPUTH HE MTPUXOAUTCS.

Tak, HarTpuMep, €M CYUTaATh, YTO YCKOPEHUE UCTOPUYECKO-
ro Irporiecca ObIJI0 He TUNepOOTMYECKUM, & SKCIIOHEHITMATbHBIM,
TO «Iepexofl K BepTUKAIN» 3aHUMall Obl OECKOHEUHO J0Jroe
BpeMsi. U peus B TakoM ciydae 1i1a Obl He O TOUKE CUHTYJISIPHO-
CTH, 2 O HEKOTOPOM KOHEYHOM (B UJIeaJIbHOM CiTydae OecKoHeu-
HOM) UHTEpBAJIC BPEMEHU — 3II0XE NIEPEMEH.

['oBOpUTH 00 UCTOPUYECKOW CUHTYISIPHOCTU WJIM CUHTYIISIP-
HOCTU [IpSIKOHOBA CTa0 BO3MOXKHBIM Jvilb rocie pador C.IL.
Karmutipl, KOTOpBIi IepBbIM 0OOCHOBAHHO CBSI3aJT SBOJIONMIO Ye-
JIOBEKA ¥ UICTOPHIO YEJIOBEUYECTBA C pacTyILEN YNCIEHHOCTBIO Ha-
cesieHns1 3emin. CornacHoO NpUHLMIY AeMOTpaduYecKoro UM-
neparvBa Karnuipl MMEHHO UYMCIIEHHOCTh HAceleHUs 3eMJIM B
3MOXY TMIEPOOTMUECKOTO POCTa M €CTh Ta IEPEMeHHas1, KOTopast
MOJKET CIIy’KUTh €CTECTBEHHOW MEPOW SBOJIIOLIY U Pa3BUTHUS Ye-

18 (IanoBckas» wactora (ha3oBBIX MEPEXONOB WM, UTO TO ke CaAMOE, «KOPOTaeB-
CKasi» CKOPOCTh MAaKpPO3BOJIOLIMOHHOTO PAa3BUTHS TAKMM IIOKA3aTesIeM CUUTAThCS He
MoxeT. [TonpoGHee cM. nanee: «Mug O MaHOBCKO—KOPOTAEBCKOM CUHTYJISIPHOCTH.



JIOBEUECTBA KAK CUCTEMBI.

[Tockonbky B opmysie dépcrepa B aBaanareix rogax XXI
CTOJIETUS €€ 3HAaYeHUEe YCTPEeMIISIeTCs K OECKOHEYHOCTH, TOHS-
THE «CHUHTYISPHOCTh [IbsIKOHOBa» OOpeTaeT CMbICI. B Takom
clly4ae UCTOpUYECKask CUHTYJIIPHOCTb WA CUHTYJIIPHOCTD [ps-
KOHOBA MOXET ObITh TaKKe Ha3BaHA «CHUHTYJISIPHOCTHIO [[bsiKO-
HoBa — Kammuiier».

Ora IJ1aBa HaIlMCaHa C €JUHCTBEHHOU LIEJIbIO: TPOTUBOCTOSATh
VHTEPIIPETALIMU TOHATUS «CUHTYJIPHOCTD IpSIKOHOBa» B TIOHU-
Manuu [laHOBa M JaTh €My €IMHCTBEHHO INpaBWJIBHOE, HA Halll
B3IJIAJ, OlpelesieHue. Bech MpeacTaBIeHHBI HUKE MaTepuall
MOHO pa3ZIE/IUTh Ha JIBE YaCTH.

B nepBoit yactu, cunrynspHocts psikoHoBa — Karuiier Oy-
JET OIpeleicHa HAMU WCXOHs U3 Pa3BUBAEMOMU 3[ECh I'MIIOTE-
3Bl O PACTYILEU CETH, COITPOBOXK JAIOILEN SBOJIIOLIMOHHBIN U UCTO-
puayeckuii mpouecc. Takoe onpeesieHne, pasyMeeTcs, He MOXET
CUMTAThCS1 OECCIIOPHBIM, TIOCKOJIbKY OITUPAETCS HA THITOTE3Y.

Tax kak ommoOKa 31ech HeAOMyCTUMa M0 STHYECKUM coo0pa-
’KEHUSIM, BeJJb 3Ta UCTOPUYECKAS CUHTYJISIPHOCTh aCCOLIMUPYET-
Csl C UMEHAMM M3BECTHOIO MCTOPUKA U BbIJAIOILETOCS MOMYJIsA-
pu3aTopa HayKH, — HaMmH OyJeT ellle pa3 JaHo ee OIpe/esieHueE,
HO yKe 0e3 BCAKHX CCBUIOK Ha Hallly THIOTe3Y, & HA OCHOBAHUH
JIMIIb U3BECTHBIX UCTOPUUYECKUX (DAKTOB. DTO OyJET CAEIaHO BO



BTOPOW YacTH HaIllel pabOoTHI.

Cunryasipuoctsb [IbsikoHoBa — Kanuiibl
KaK MOMEHT 3aBepIleHus1 epBoro
IHMKJa JemMorpacgudeckoro nepexoaa

[Ipesxae Bcero, MoKax)em, 4To CUHTYJISIPHOCTh [IpsikoHOBA —
Kanuuipl, cornacHo npejjaraemMoi 34ech rurnoTese, NpUXoauTCs
Ha 2022 rof ¢ MOrpeiHoCTbI0 MPUMEPHO B JIBa, TPU rojia U B
MOJTHOM COOTBETCTBUU C JIeMOTrpapruecKUMH JIaHHBIMU. 3aru-
meM (pOpMyITy TEOPETUIECKON TUTIePOOTHI:

N() = o= t=0.255 (1)

Puc. 1. 3asucumocmo uucaa Hocumeneri cemu 8 KAammepax
om Heoauma 0o 6mopoli norosutvl XX eexa.

3nech N(t) — YMCIEHHOCTh HOCUTENEW B KJaTTepax (OAWH
KJIATTEP coepKUT 65536 HOocuTenen), a t — BpeMs B LIMKJIAX T
(Tt =40 ner) or Havana Heonmuta. MoMeHThl BpeMeHnu t = 0, 128,
192, 224, 240, 248, 252, 254, 255 — matbl, Korga ceTb JOCTUTa-
€T FapMOHMYECKOM cTaanu cBoero pocra. (IIpopomkurensHOCTD
BOCbMM MCTOPUYECKHX TMEPHUOIOB, COOTBETCTBEHHO: 128T, 6471,
32, 167, 81, 41, 21, T.) MOMeHT t = 256 — TOYKa CHUHIYJISIPHO-



CTU WM BpeMsl OKOHUAHUSI TIEPBOTO LIMKJIA AeMOrpauyecKoro
[IEPEX0/1A, €CJIM OTCYET BPEMEHHU BECTU OT Hayasla HEOJIMUTA.
Ecnu oTcuer BecTy OT Hauajia HOBOM 3pbl, TOUKY CUHTYJISIPHO-
CTH NOJTy4aeM, pruOaBJIsis K 1aTe JOCTUKEHUSI CEThIO COBEPIIIEH-
crBa (T. €. K 1982 rogy) Bpems mukJiia cetu: 1982 + 40 = 2022.
[MocrosiHHas dépcrepa sl TEOPETUIECKON TUTIEPOOITH paBHA:

C = kK%t = 1.1-65536%-40=1.89-10"! ner. Ecim k Tomy e Bpe-
MsI U3MEPSTh B TOAX, a YMCJIEHHOCTh B MIJUTMAPAAX YEJIOBEK,
10 phopmyia (1) mpuoOperaer BUL:

189.0

N(t) = 3007 _{ MIPA. (3)

Puc. 2. Basucumocmov uucareHHocmu HaceaeHus: 3emau om
Heoauma 00 HAWUX OHell CO2AACHO MeoPUl.

Ho uMeHHO Tak 1 BBINIAIUT SMIIUPUUECKas Turnepoona, JIyd-
1I€ BCEro ONMCHIBAIOLIAsA POCT HACEJICHUS MHUpA 3a IOCJIEAHNAE
COpOK ThICAY JIET:

189.6

N(t) = 3022 — 1 WA (4)

Puc. 3. 3asucumocms uucaennocmu HaceneHus 3emau om na-



sneonuma 00 Hawmux OHell o naHHeM Mak-IBenu, [xoyHca u
Kpewmepa.

Sta runepoomvecKast 3aBUCUMOCTb, U3 CEMeNCcTBa runepoost
®deEpcrepa, JTydlle BCEro 3aJaeT POCT YUCIEHHOCTU HACEJIEHUS
mupa ot 40.000 r. go H. 3. 10 1970 r. no naHHeIM Mak-2Benu,
xoyHca (1978) u Kpemepa (1993) nnsa nepuona ot 40.000 r.
JI0 H. 3. 70 1950 1. H. 3. [13]

3aBrcUMOCTb (4) MOKHO NOTY4UTh U U3 popmyiibl DEpcTepa
(cm. riaBy «KoHcranTtsl Kanuiiel»), eciti mogoopath runepooity
C LIEJIOYUCIIEHHBIM MOKa3aTeseM n = -1, HaXOSIIyIoCcsl Ha Hau-
MEHBIIIEM «PaCcCTOSTHUU» OT runepoossl Pépcrepa ¢ n =-0.99 u
C = 179 mupn. V stoii runepdonst C = 188 muipn u ty = 2022,
YTO MPAKTUYECKU HE OTJIMYaeTcs OT JaHHbIX Mak-3Benu, [xo-
yHca u Kpemepa.

Teopernueckas runepoona (3), a 3Hauut u (1), IpaKTUIECKU
ToxecTBeHHa runepoone (4). [Ipuuem sta runepdommyeckas
3aBUCUMOCTh OMMCHIBAET C XOPOIIEH TOYHOCTBIO POCT Hacele-
HUs1 MUpPa BIUIOTh JJO KOHIIA CEMUIECATHIX, HAYala BOCbMU/IECS-
THIX TO/IOB MTPOIILIOTO CTONETHS. DTO BHITEKAET U3 TOTO MPOCTOr0
(bakra, uTO TEOpETHUECKAsI TUTIEPOOIIA IO OMPE/ICNICHHUIO JOJKHA

pOXOAUTh Yepe3 Touky (1982; 655 36%); YUHTHIBasA TO, YTO CETh
aocturaeT coepiieHcTBa B 1982 rony, a 3oM0u-ko3dpurpent k

= 1.1, nonyuaem: 1,89-10'1/[(2022-1982)-1.1] ~ 65536°. Ciie-
JoarenbHo, 2022 rog — 1ara, OTCTOSAIASA OT MOMEHTA 3aBepIlie-
HUSI pOCTa CETH Ha BpPeMs LIMKJIA CETH — JIECTBUTENILHO, TOUKA



CUHTYJISIPHOCTH.

[MocTporM B OmHMX KOOPAMHATHBIX OCAX rumepoorny (4) u
rpauK MHTEPIHOISALMUA JAHHBIX MO YHUCIEHHOCTH HaceleHUs
mupa B uHTepBasie: 1960—1990 rr. no ganHeM International Data
Base (IDB) ¢ marom B oguH rog.

| | | | |
Ha.
L 1896 SO
& L2 -t
M
o .
Mg 4 -
o
3— —
| | ] | | |

1960 1965 1970 1975 1980 1985 1990 4

Puc. 4. I'unepbona (4) u unmepnonsiuusi demozpagpuuecKux
Ooannwvix 3a 1960—1990 ze.

[Mocnennee MakcMasbHOE CONMMAKEHNE, a (DAKTUIECKH Tiepe-



CEYeHUe IMMUPUUECKON 1 COBIAAAIONICN C HEM TEOPETUIECKON
runepOoisl (4) ¢ rpadMKOM WHTEPIONSIUH AeMOTpapruecKux
JAHHBIX TTPOU3OIILIO B KOHIIE CEMUIECATHIX, Hauajie BOCbMU/Ie-
CATBIX TOAOB IPOIIOTO CTOJIETUS], a 3aTEM ITU KPUBBIE Pa30-
numck Hasceraa. [loaromy nmenno 1982 rop (¢ morpemHocTbo
B 2-3 rojga) MOXHO C JIOCTaTOYHBIM OCHOBAaHHMEM CUHTaTh MO-
MEHTOM OKOHYaHHS IMITEPOOTMYECKOTO POCTa U HAYaJIOM Tiep-
BOTIO LIMKJIA IEMOTpapuYeCcKOro nepexoaa.

CornacHo (peHoMeHOnOrn4eckon teopur Kanuiiel, nemorpa-
(praeckuii mepexos HaYaJICs B MIECTUAECITHIX FOAX IBAAIIATOrO
cronerus (B 1965 roay), Korga CKOpOCTh POCTa HACEJIEHUS] MU-
pa B CBOEM OTHOCHUTEIBHOM BBIPAXKEHUU TOCTUIJIA aOCOMIOTHO-
ro Makcumyma 2 % B rofl ¥ 3aTeM Havajia yobiBath. Takoe mpej-
CTaBJIEHUE MMPOTUBOPEYUT IpejIaraéMou 31ech rurorese. Jleu-
CTBUTEJIbHO, XOTSI CKOPOCTh POCTa U JIOCTUTAET CBOETO B IMPO-
LEHTHOM OTHOIIEHMU MakcumyMa B 1965 rony, a 3aTeM ymMeHb-
II1aeTCs1, KpUBasi pOCTa Ha pUcC. 4 C 3TOr0 MOMEHTA HauYMHAET Orle-
pexarsb runepoorny Pepcrepa.

A TIOCKOJIBKY HJeasbHyI0 rurepoony (4) ¢ ee TOUKOW CUHTY-
nsipHoct B 2022 rogy «0OOrHaTh» HEBO3MOXKHO, (haKTHUECcKast
(63 CHHTYJISIPHOCTH) KpUBasi pOCTa JOJKHA ee IIe-TO JI0 TOU
TOYKH Itepeceub. To, 4YTO KpUBbIE NepeceKkaloTcs npu t = 1982,
T. €. B TOT MOMEHT BPEMEHH, KOT/Ia CeTh CTAHOBUTCS COBEPIIICH-
HOW, TOBOPHUT O TOM, YTO B COOTBETCTBUU C IIPEJIAaraeMoOM 3€Ch
TEOpHel «paccTaBaHUe» POCTa C TMIEPOOJION M HaYaJIo rI100ab-
HOT'O IeMOrpapruecKoro rnepexoa MpUXoAsITCs Ha KOHEll CeMU-



JeCATHIX, HAYaJI0 BOCBMUIECSITHIX, 4 HE HA CEPe/IUHY IeCTHIe-
CATHIX TOIOB aBaanaroro cronerus, kak nomaran C.I1. Kammia.

CnenoBaTesbHO, TEOPUSI MOJIHOCTHIO COOTBETCTBYET JEMOIpa-
(pnueckum ganHbiM. [Ipruem 1982 rog ¢ TOYHOCTBIO 10 OAHOTO,
MaKCUMYyM TpeX JIET U €CTb TOT MOMEHT BPEMEHHM, KOIrZa CETh
JIOCTUTaeT coBepileHcTBa, a 2022 rog (1982 + 40 = 2022), co-
OTBETCTBEHHO, — KOHEIl NEPBOro MUKJa AeMorpadguyecKkoro rne-
pexofa WM TOYKa CUHTYJISIPHOCTH TEOPETUYECKOU (M IMIMPHU-
9YeCKOI) TUIepOOoIThl IeMOrpahuIecKoro pocTa.

% %k %k

CornacHo npeaJaraeMoii 31ecb TEOp1MU Ha KPUBOW pOCTa YUC-
JIEHHOCTH HacesleHHs 3eMJIM UMEETCsl MATh OCOOBIX TOYEK:

1,7 man Jet Ha3ajg — crapt pocta CeTH yeyoBeKa, Havyajo
spomor Homo sapiens.

8 ThIC. J1€T 10 H. 3. — Iepexoj1 KO BTOPOMY 3Tally pocTa CETH;
Hayaso HeOJIMTa U B3PbIBHOTO JeMOIpapuuecKoro pocra.

1982 ropx — cetb JOCTUraeT COBEPIIIEHCTBA, SBOMIOLMS YeJIO-
BEKa 3aKaHYMBAETCS.

2022 rog — OKOHYaHUE MEPBOro IUKJA JeMOrpauyecKoro
NIEPEXOAA; CUHTYJIIPHOCTD [psikoHOBa — Kanuuipl.

2062 rox — KOHell BTOPOro IUKJIA 1eMOrpadpuiecKoro mnepe-
X0[1a, 3aBepllIeHNe ONepaluy PEIUIMKAILIUK, CTAPT POCTA CETH I1si-



TOTO paHra, Havyajo 3Bomonuu «post Homo sapiens».

W3 Hux, Ha mepBbI B3MJIsI, CaMOW HE3HAYUTESIbHOU Tpe-
CTaBJISIETCS TOYKA, COOTBETCTBYIOIIAs MOMEHTY OKOHUYAHUSI TIep-
BOT0 IIMKJIa IeMOrpapruieckoro rnepexoga. ToT MOMEHT BpeMe-
HU, 2022 roa, IEMCTBUTEBHO, [0 3HAYMMOCTH, BUAUMO, YCTYTIa-
€T BCeM JPyruM 3MOXaJIbHBIM MOMeHTaM pocTa CeTu yesioBeka.

Tak, mocTukeHue ceTblo coBepiieHcTBa B 1982 rogy npen-
cTaBJIsieTcs Kyjaa Oojiee BaXKHbIM cCOObITHEM. TeM He MeHee OHO
TaK ¥ MPOIUIO He3aMedeHHbIM. CIie1oBaTeNIbHO, BPSIIL JIU CIETy-
eT OXUJIaTh KaKUX-TO CYIbOOHOCHBIX COOBITHIA, TPUYPOUYCHHBIX
U K 910U fare. Y, KOHeUHO ke, He OyleT HUKaKuX KaracTpod.
Heino B Tom, uto 2022 roja HaXOAUTCA B TIPEAeJIax MOrpeNIHOCTH,
C KOTOPOU BBIUUCIISIIOTCSI BpEMEHa «yXojla Ha OECKOHEYHOCTh»
BCEX MITUPUUECKUX TUIEPOOIT IeMOrpachuaecKoro pocra.

A Bellb UMEHHO Ha 3TOT MOMEHT BPEMEHM, 110 MHEHUIO psi-
Jla ¥ccreioBaTesien, MPUXoauTcs AeMorpaduieckui, TeXHOJO-
TUYECKUi U gaxe OrnocgepHbiii Kpusuc. Ecim ncxonuts u3 npen-
JlaraeMoi 3/1ech TUTOTE3bl, HUKAKKUX TI00ATTbHBIX KPU3UCOB U Ka-
Tactpod B Omkaiiiiiee BpeMs He MPor30iieT. 3HaYeHUe CUHTY-
nsapHocTH [IpsikoHOBa — Kanmibl Kak 0co00ro MOMeHTa 3BOJTIO-
IIUM ¥ PA3BUTHS HE B TOM, UTO C HEW CBSI3aHBI KAKHE-TO COOBITHS
TJIAHETAPHOTO MacITaoa.

CunrynspHocth [psikoHoBa — Kanuipl — CHHIYJISIPHOCTb
(pukTHUBHAS, HEOCTURKMMAST;, STO BCETO JIUIIIb MaTeMaTuyecKas
aOCTpakius, TpesieNibHasi TOYKAa Ha OCHU BPEMEHU, K KOTOpPOW



CXOIATCS U IO KOTOPOW HUKOT/IA HE JOXOIST CKUMAIOIIMECS 110
3aKOHY MPOrPECCUU UCTOPUYECKUE IUKJIbL. Takoe onpeaeneHue
MIOJTHOCTBIO COOTBETCTBYET TOMY OINMCAHUIO YCKOPSIIOIIETOCs MC-
TOPUYECKOTO TMpoIiecca, KOTOpoe Mbl Haxoqum B padotax V.M.
JbsIKOHOBA.

OTtcuet ucmopuueckozo epemeru BeAETCs OT MOMEHTA Havasia
HEOJIUTa, T. €. COMIAacHO Teopuu oT 8154 roga 1o H. 3. 3Hame-
HaTeJb IPOrpeccuu paBeH Y2. [IMTeIbHOCTh MEPBOTro KCTOpUYE-
CKOTO Mepuojia paBHA IMOJIOBUHE OTpe3Ka BPEMEHHM, 3aKJII0UYeH-
HOT'O ME3K/y HauaJloM HEOJIUTa U CUHTYJISIPHOCTBIO [IbsikoHOBA —
Kanuupr: (2022 + 8154)/2 = 5088 ner.

Kasxapli1 crieyronuyii nepyos B JBa paza Kopode npebiayIie-
0, a YMCJIEHHOCTb HaceJieHWs1 3eMJIM Ha MOMEHT ero 3aBepiiie-
HUs yaBavBaeTcsi. Bcero nepronoB BoceMb, M X0 MUPOBOM UC-
TOPUM MOKHO PaCcCMaTPUBATh KaK MOCJEI0BATEILHOCTh U3 BOCh-
MU I11aroB MO OCH BPeMEHH, B KOTOPOU KaKAbIN MOCJEAYIONTUI
11ar B JIBa pa3a Kopoue NpeablIyIIero.

Bornee TouHbIl 006pa3 qaeT JIECTHUIIA, Y KOTOPOU Kaxkaas cie-
Jylollasi CTyreHbka B JIBa pa3a KOpoue W B JIBa pa3a BBIIIE
npenpiayinei. (BpeMsi oTkJIagbpIBaeTCs MO TOPU30HTAIIH; pa3Mep
CeTU, YMUCIIEHHOCTb HACEIeHUsI 3eMJIU, YPOBEHb PA3BUTHSI COLIU-
yma — o Beptukaiiu.) [Ipu 3ToM B KauecTBe MHBApUAHTA JIEMO-
rparuecKkoro U UICTOPUUECKOTO MPOIIeCca BHICTYIAET MOCTOSTH-
Has Depcrepa:

Ilpoussederue uucnenHnocmu HaceneHuss 3emMau HA MOMEHM



3ae6eputeHus Kaxc0020 U3 60CbMU ucmopuvecKkux nepuodoe Ha e2o

2
OMUMENbHOCHIbL eCb 8eAUMUHA NOCMOsIHHASL U pasHast 1.1 -2 32

ecau epemsi uzmepsimo 6 yuxkaax Cemu uenosexa uau 1.9-10 I
ecau 6 2004xX.

JlaHHYI0 UCTOPUYECKYIO MEPUOIU3ALMI0 MOKHO MOIYUUTh C
MOMOUIBIO MTPOCTOrO AJTOPUTMA, KOTOPBIA Mbl HAa3BaJIM IPABU-
JIOM BOCbMH I1aroB:

Ha mkase ucropuieckoro BpeMeH! BHIOMPAEM JIBE «OMOPHbIE
TOYKHK»: MOMEHT HavyaJla Heonuta 8154 jet 0 H. 3. U ucropuye-
CKYIO CUHTYJISIPHOCTD (CUHTYJSAPHOCTD [IbsikoHOBa — Kanuiipr) —
2022 ron. IlepBblit ICTOPUYECKUI LUKJI OTCYATHIBAETCS OT Haya-
Jla HEOJIUTA JI0 cepeiMHbI oTpe3ka -8154 — +2022 rr., a Kaxk bl
MOCEAYIOLIUI 3aKJII0UEH MEeX/y KOHLIOM MPEAbIIyILIEro u ce-
PEIMHON OTPE3Ka, COEANHSIONIETO STOT KOHEI] C UCTOPUYECKOU
CUHTYJISIpHOCTBI0. CBeZieM Bce JaHHbIE B TAONUILY.



Howuep

HeTopHdeckoro| 1 2 3 4 5 6 7 8
nepHoIa
Tucao
HocmTe el 524 | 925 | 526 |27 [H28] 529 | 230 | 531 [532
ceTH - - - - - - - -
Konmgectro
LHKIOB IO
CHHTYIApHOCTH| 236 128 | 64 32 | 16 8 4 2 1
JEeAKOHOBA-
Kanmiisl
Bpems

8] 3066|522 |750138611704|1863|1942(1982
Hauaga H 8154 T3

TH TH
Epensa KoHma | oo

HCTOPHYSCKOT O

3066|522 | 750 [L386[1704/1863|1242|1982|7777

nepHoxa ws | wms | H
{Teopus)
Paza 2 3 4 5 6 7 8
Bpemsa
Hadala I 10000 | 3000 | 1000
EpeMd KOHIIAa hiizic) aHy | o3 | 540 1540|1840 1952
HCTOPHYECKOTO |  -- -- -- - - - -
nepHona 3000 | 1000 | 540 1540 1840|1950 7777
(Tlepuonuzansa OH? IH3 | H3
JBAKOHOEA)
[Tepuon & 7 8 9 10 11
Bpems
Hadala I 3000 2000
BpeMsd KOHIIA IH3 oH3 | 500 1500 1840 1965 12007
HCTOPHYECKOTO|  -- -- - N - - -
nepHona 2000 500 (1500 1840 1965|2007 |277?
([lepronuzanmusg nH3 H3 )
Karmumesr )

Taoauya 1C. Jdannvie no cOKpauyarouumcst no 3aKoHy npo-
epeccuu ucmopuueckum nepuooam om Heoauma 0o 1982 z200a



6 meopemuuecKol nepuooU3auuu, a maxdxice 8 NepuoOU3AUUSX
vsikonosa u Kanuuypi.

N.M. JIpIKOHOB paznuyaji BoceMb (a3 UM CTYNEeHEN UCTO-
puyeckoro rnporiecca. Takoe pazoueHre UCTOPUUECKOTO Bpeme-
HU Ha (pa3pl COOTBETCTBYET BOCBMU CTagusaM pocra CeTu yeso-
BEKa OT Hayajla HeoJMTa 10 HaMX JHerd. Oinuue TeopeTuye-
CKOW MEepUOIU3aLMu OT Nepuoan3auuu [IpsakoHOBa, BO-IEPBbIX,
B TOM, UTO NIepBasi, MepBOObITHAS (Da3a UICTOPUIECKOTO MpolLiecca
y .M. [IpIKOHOBA OTHOCUTCS HE K Ha4aJly HEOJIUTA, A K IPea-
IIECTBOBABILIEMY EMY TO3HENAIICOIUTUYECKOMY IIEPUOLY.

W, BO-BTOpPBIX, TPETUIA M YETBEPTHIN NIEPUO/IBI 10 TEOPUH, XO-
TSl ¥ IPUHAJIJIEKAT TOM jK€ UICTOPUUECKOU 3MO0XE, HO COIACYIOT-
ca ¢ nepuonusauuen .M. [IpIKOHOBa XyXke, 4eM OCTaJIbHbIE. A
nATHIA TeopeTudeckuit nepuon y .M. [IpsikoHOBa BoOOIIIE OT-
CyTCcTBYET. BbU1 1M OH Ha camoOM JeJie — CyIUTb UCTOPUKAM.

B ocranmeHOM HaOmogaeTcsi OYeHb XOpOIee COBIAJIECHHUE.
30ech HY)KHO €lle y4ecTb TO, YTO AAHHBIE 10 MEPUOAU3ALNN
JpsIKOHOBA, TIPUBEJCHHbIC B TAaOJMIIE, JIUIh MPUOIUZUTENIHHO
OuYepUYMBAIOT rpaHulbl uctopuueckux az. Cam .M. JIpsikoHOB
YETKO 3TU I'PAaHUILIbI HE OINpeessil, BUIMMO, MO MPUHLIUIHAATb-
HBIM coOOpakeHusM. U 3T0 MOHSTHO, T. K. KPUTEPUEM UCTOPH-
YEeCKOro M3MEHEHHs B €0 padoTax BHICTYIAET Pa3BUBAIOIIEECS



yesioBeveckoe ooiecTBo (Mup-cucrema), rpaHuiibl (a3 ycioB-
HBI, 2 JUTUTEILHOCTh Mekay(a30BbIX MEPEXOI0B MOXKET OBITh
3HAYUTEJILHOM.

I'panuis! nepronos B nieproau3aiuu Kanuiel, B OCHOBY KO-
TOPO¥ ObLIa MOJTOKEHA Mepruoan3aIus [pSIKOHOBA, OUepUYeHBI T0-
pazo 6onee vetko. Y C.I1. Karuipl mocnie HeonmmTa — mecTth uc-
TOpUYeCcKuX nepuoaos, y .M. [IpsikoHOBa — ceMb (ha3 UCTOpuU-
YECKOTO MPOLIECCA; TEOPETUUYECKHU KE UMEETCS] BOCEMb IIEPUOIOB
pocCTa CeTH YEJIOBEKA.

Teopernueckas nepruogn3aLs MaJIO OTJIMYAETCS OT IKCIEPT-
HBIX OIICHOK KaK MO KOJMYECTBY UCTOPUYECKUX MIEPUOJIOB, TAK U
1o ux JatupoBke. Eciv npu 3toMm ydectsb, uto .M. [IpsiIKOHOB
HUKOT/Ia HEe CYUTAIT Pe3yJIbTaThl CBOMX MCCIIeIOBaHUN Oeccriop-
HBIMH ¥ OKOHYATEIbHBIMU, MOKHO KOHCTATUPOBATh COBITAICHUE,
MPUYEM C XOPOIIEN TOYHOCTbIO, TEOPUU Y IKCIIEPTHBIX OLIEHOK.

Ho Torpga Bocemb cryneHeit IpsikoHOBa — 9TO BOCEMb MEPUO-
JIOB POCTa CeTH YesioBeka. Enie ogHa crynens, najeoamTuieckas
— nepBasd y .M. JIbIKOHOBa — CyLIECTBYET U B TEOPUHU, HO IO-
pas3io MeHee 3HaYuMa, YeM IOCTIeYIOIIHE.
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CornacHo npeiaraemMon 371eCh TMIoTe3e, IJIaBHOM MPUYMHON
UUKJIMYHOCTA UCTOPUUECKOTO Tpoliecca (MCTOPUUECKUE LTUKJIIBI
JbsakoHOBa — Kanuiier), yHUBEpCAIbHOM 3BOTIOLUH (TIPOrpeccus
9BOJTIOLIMH ) ¥ SKOHOMUKH (1IMKJIbI KoHapareeBa, Kys3neiia, Kyr-



nsipa, KurunHa) siBiisieTcst IIMKJIMYECKU PacTyllasi uepapxuue-
CKasl CeTb.

Uro HAXOAUTCS B MOJIHOM COOTBETCTBHM C TE3UCOM HCTOPH-
ka Buibsima ['pyHa 0 TOM, 4TO B OCHOBE UCTOPUYECKOW MepH-
OIM3AlIMY JIOJKHA JIEXKATh HEKast TEOPHST UCTOPUUECKOTO M3Me-
HeHMs. 3/1eCh B 9TOM KadyecTBe BbICTymnaeT Teopust pocta Cetu
YeJIOBeKa; CeTH, PacTyIlell yepe3 rapMOHUYECKUE CTa/IUU CBOE-
IO POCTa; OHA U €CTh JIMIUPYIOIIUI CEKTOP WY TJIaBHbIA UCTOY-
HUK M3MeHeHU. MOMEHTB rapMOHUYECKOTO TOCTUKEHUS ISl
CEeTU WJIM MOMEHTHI Me:K1y(pa30BbIX MEPEXOIOB AJIsI COLIMYyMa 10
JIbSIKOHOBY — 3TO 3MOXU TMepeMeH, KOrJla BOSHUKAIOT HOBBIE Ka-
YeCTBEHHbIE U3MEHEHUsI B IPUPOJIE YEIIOBEKA.

[TpyruYrHOI UCTOPUUECKUX IMKJIOB SIBJISIIOTCSI KAUYECTBEHHbIS
U3MEHEHHsI B HOCUTENIE CETH, T. €. B uejoBeke. Takue u3MeHe-
HUS IPOUCXOJWIIA HA BCEM MPOTSIKEHUH SBOIOIMU YeTOBEKa C
MOMeHTa MnosiBIeHus poga Homo, mpuyem Bceraa HOCHITU CKay-
KOOOpa3HbIi XapakTep, T. €. MOSBJISUIUCH 32 HIYTOKHOE B CPaB-
HEHUU C BPEMEHEM BOJIOINU BPEMSI.

Cerp uenoseka mnpoiiia 42397 HuKIJIOB pocTa C MOMEHTa CBO-
ero crapra 1.7 muiH et Ha3ag 10 1982 roga. BodmoxHo, B Te-
YeHUe KakKJ/IOTO M3 HUX HOCHUTEINb MPETepIieBal HEKOTOPhIE U3-
MEHEHUsI, HO HACTOSIIIIE CKAYKH MTPUXOAUINCH HA MOMEHTHI J10-
CTUKEHUSI CEThI0 TAPMOHMUYECKOTO pa3mepa.

3710 ObUIM reHeTUYeCKre U3MEHEHUs], PUBO/SIIUE K POCTY
TOJIOBHOTO MO3Ta, TOSIBJIEHUIO HOBBIX WJIM PA3BUTHIO YKe CyIIe-
CTBYIOIIIMX OOpa30BaHUU B €ro KOpe TaKMX, Kak 30HBI Bpoka n



Bepauke. Ho Tak Ji1 3TO [J1s1 HICTOPUYECKOTO BpeMeHH, KOTOpoe
MBI OTCUMTBLIBAEM OT Hayaja HeouTa?

% %k 3k

Ecnu ucxonuth U3 mnpejiaraeMoil 37ech I'MIIOTe3bl, BOCEMb
CTyIeHel UCTOPUYECKOrO Pa3BUTHUS TaKke ObUIM OOYCIIOBJIEHBI
MPOrPECCUBHBIMUA U3MEHEHUSIMUA HA T€HETUUECKOM YPOBHE HO-
CUTENS CeTH, T. €. YejoBeka. MHaue roBopsi, Mbl KaueCTBEHHO
OTIMYaeMCsl OT HAIIUX MPEIKOB, JKUBIIMX BCETO JIUIIh HECKOTIb-
KO ThICSIY JIeT ToMY Ha3aj. CorlacHO UCCIIeJOBAHUSAM yUEHbIX U3
amMepHKaHCKoro YHusepcurera mrara KOrta, Mousblii poct Hace-
JieHusT 3eMJTU 32 TIOCTIe/IHUE TISITh THICSY JIET TPUBEIT K Oecripe-
LEJCHTHOMY YCKOPEHUIO IBOMIOLIUY Y€I0BEUECTBA.

CoBpeMeHHbII YelIOBEK FeHETUYECKH OOJIbIIIE OTIMYAETCS OT
JIIOAEN, KUBIIUX 5 THICAY JIET HA3ajl, YeM T€ JKe JIIOIU OT HeaH-
JeprajblieB, BeiMepmux Oonee 30 ThICAY JIeT Hazaj. DTO He
O3HAUaeT, KOHEUHO, YTO B 3MOXY MEepeMeH BCe MOSBIISIIONIMECs Ha
CBET MPEeCTaBUTEIH POJa YeJIOBEYECKOTO 00Ia1al0T HEKMMHU HO-
BbIMU BO3MOKHOCTSIMU. [IeJ10 B TOM, UTO y aBaHTapAHOM CUCTe-
MBI 9BOJIIOLMY, KakoBo# siBiisiercsi Homo sapiens sapiens, Bce-
r/1a ObLT CBOM aBaHrapjl, Ha IepPBbIX IOPaX HEMHOTOYMCIICHHBIH,
HO JIOCTaTOYHBIM J11 IPOr'PECCUBHBIX U3MEHEHUH, HA3PEBILIUX B
COLIUyME.

Bonee Toro, najsieko He BCe HbIHE KUBYIIUE JTIOAA OONAIAI0T
CIMOCOOHOCTSIMH, COOTBETCTBYIOIIIMMHU BOCBMOM CTYHEHHU HCTO-



puueckoro pazutusi. Ha camom fesne nMeeTcst OoMHbIA CIIEKTP
THITOB JINYHOCTH C PA3HBIMU CIIOCOOHOCTSIMU U C Pa3HBIM yPOB-
HEM pa3BUTHS U COCTAaB 3TOTO CIEKTPa, BUAMMO, HE CIIy4yaeH,
T. K. 0OecreynBaeT ceTh HeoOXOOMMYIo IMHAMUKY ee pocta. Ha
MOMEHT HayaJla HeoJIUTa B OOIIECTBE APEBHUX OXOTHUKOB U CO-
Ouparesnieil OSBUJINCH CHaYaJIa HEMHOTOUHCIICHHBIE TTPEICTABH-
TeJU, CIIOCOOHBIE K 3HAYMTENTLHO O0JIee CII0KHOM IeATeTbHOCTH,
6e3 KOTOPOil HEBO3MOXKEH OCE/JIbI 00pa3 KU3HMU.

st Toro, 4roObl 3aHWMATHCS 3eMilefieIieM U CKOTOBOJ-
CTBOM, CTPOUTH TIPOYHbIE KUJIUIIIA, TIPOU3BOIUTH 1 OOMEHUBATD
TOBaphbl HyKeH ObLT YeJIOBEK JPYroro TUMA, C APYyrod HepBHOM
opraHuzanyeii, nHaue padoraiomum Mo3roM. M Takoil yenoBek
NOSIBWIICS cpa3y 1o Bcer OMKyMeHe, TpUYeM 32 O4eHb KOPOTKUI
MIPOMEKYTOK BpeMeHH. Takue CKaYKoOOpa3HOCTh U CUHXPOHHM-
CTUYHOCTh U3MEHEHUN XapaKTEPHBI U /I BCEX APYTUX CTyIe-
Hell UICTOPUYECKOTO Ipoliecca.
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Crnenymoomas CTynieHb UCTOPUYECKOrO Pa3BUTUA (€€ Hadajlo
3066 niet 40 H. 3.) CBSI3aHa C BO3HUKHOBEHHMEM IEPBbIX LIUBU-
m3auuil. MIMeHHO Toraa MosIBUIMCH NEPBBIE TOPOAA, IPEBHUE
rocy1apcTBa, ObLIM BO3JBUTHYThI TAKUE I'PAHIMO3HBIE COOPYXKeE-
HMS, KaK erMIneTcKre NMpamMubl, BOSHUKJIM pa3iInyHble (POpMBbI
NOJIMTEUCTUYECKON PEJIUTUY, MTOSBUIIACH TMCBMEHHOCTD U B 32-
YaTOYHOM COCTOSIHUY HayKa. ..



Kakue w3meHeHHs] IPOMCXOAWIM C YEJIOBEKOM B 3Ty 3IO-
xy? UeM KOpeHHbIM 00Pa30M OH OTJIMYAJICS OT CBOETO Ipe/Iiiie-
CTBEHHUKA, HEOJIMTUYECKOTo yesioBeka? OTBET Ha 3TOT BOMPOC
HE TaK-TO MPOCT, ¥ BO BCel TOJTHOTE €ro MOTYT JIaTh JIUIIIb CIIe-
ITUAIMCTHI TT0 UCTOPUU APEBHETO MUpA.

% %k %k

[Mocnenytomue cTyneHu OTMEYeHbl HAaMHM KaK BpPEMEHa BO3-
HUKHOBEHU S NEPBBIX (PUIIOCOPCKUX YUEHUI — PEBOJTIOLIUS B MU-
POBO33PEHUH, CTAHOBJIEHUS] MUPOBBIX PEJIMIMO3HBIX TEUEHUN —
PEBOJIONMS B STUKE, BOSHUKHOBEHHE PA3IMUHBIX (DOPM HCKYC-
CTBa — PEBOMIOLIUS B SCTETHKE.

Hanee, uayT Hayka, TeXHUKa, TexHonorus. Koneuno, Bce 310
JIMIIb UIEHTU(PUKATOPB! STAllOB CTAaHOBJIEHUsI HOOC(EPHI, KaX-
JbI U3 KOTOPBIX OIpeessieT LeJblil CIIMCOK U3MEHEHUH, Mpo-
M3OMIEANINX C YeJIOBEKOM U 0011ecTBOM. COCTaBUTh TAKOM CITH-
COK JIJIs1 KQXKJJOro UCTOPUUYECKOro Tara 3aj7a4a UCTOPUYECKOM,
NICUXOJIOTUYECKON WJIM KaKOW-HUOYIb JPYroil, He CyILEeCTBYIO-
1Iel Ha JTaHHbII MOMEHT HayKH O YeJIOBEKE.
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KakoB ke uror? Yro xe Takoe CUHTYISAPHOCTD IbKOHOBA —
Kammuupr? — 910 npenesn, K KOTOpOMY YCTPEMIISIOTCS CKUMAIO-



IIIUEC 10 3aKOHY MPOTrPECCUU UICTOPUUYECKUE ITUKJIBL. Tak MOoHU-
man ee 1 I.M. JIpakoHOB. CHHTYIIpHOCTD 3TA YUCTO MaTEMaTH-
YyeckKasi, B peasibHOCTU (PUKTUBHASI, TOSTOMY HUKAKHUX KaTacTPO-
(puaeckux coobiTuii B 2022 romy OXuAaTh HE CleayeT.

Kaxoii mporuo3 Ha Onmxariiee Oyayiiee MOXKHO C/IenaTh, ec-
JIM UICXOZIUTD U3 IIPeJIaraeMou 31ech runoresbl? Kakue nepeme-
HBI JK/IyT CUCTEMY «BCE YEJIOBEUECTBO B LIEJIOM» 32 CUHTYJISIPHO-
cthio JIpsikoHoBa — Kanmiibi?

Poct Hacenenus mupa OygeT WATH U TIOCHE TPOXOKACHUS
cunrynsipuoctu. Korja cetb HauHET «HaXMMaTh Ha TOPMO3a»
CKa3aTh TPYJHO, BO3MOXHO, B COPOKOBBIX — IMATUECATHIX TOaxX
HBIHEIIIHEro CToNIeTHsA. Borpeku BceM HeOIaronpusiTHBIM MPo-
THO3aM POCT 3TOT Oy/IeT COIMPOBOKAATHCS TAKkKe M BCEMHPHBIM
9KOHOMUUYECKUM ITOIbEMOM.

Byner ynydinarbcs KauecTBO KU3HM, PACTU €€ MPOJOJIKH-
TEJILHOCTh KaK B Pa3BUTHIX CTpaHaX C HEU3MEHHOW UYMCJEHHO-
CTbI0 KOPEHHOTO HACEJIeHUsl, YK€ MPOUIEAIIMX Mepexoi, Tak 1
B CTpaHax TPEThEro MUpa, HAXOJAIMXCS B ero mporecce. Ha
BTOpOM IIMKJIe Tiepexona B EBporie u ceBepHoit Amepuke Oyaer
MEHSIThCSI HE TOJIbKO BO3PACTHOM COCTaB HACEJIeHHUsI, HO U 3THU-
YECKUI, YTO CBSI3aHO C YK€ HauyaBILIEHCs MUTPAlMell HapOl0B
U3 a3MaTCKUX, OJIMKHEBOCTOUHBIX PETHOHOB, A(DPUKY U I0:KHOM
Awmeprku. Ha cMeHy OTKUBaloIIel CBOM BEK €BPOIEMCKOM Cy-
TIEPITHUYECKOUN cucTeMe OyleT MOCTENeHHO CKJIAABIBATHCS HO-
Basi CO CBOEW ITUKOM, ICTETUKOW, HAYKOM, TEXHUKOU U TEXHOJIO-
THel.



[Tpu noaxone k 2062 romy BO3MOKHBI HEKOTOPBIE KaTaKJIN3-
MBI 10 IPUYUHE TMIIOTETUYECKOTO SIBJIEHUS JeMOrpadpuiecKon
OTCEYKH, KOTOPOE 3aKJI0YAETCsl B CIIETYIOIIEM:

B MoMeHT 3aBeplieHHs NOCTPOEHUS BTOPOro (hMHAJIBHOIO
KJIaTTepa ceTu yesnoBeka B 2062 rogy Mpou30OHIET CTapT CeTU
nsitoro panra, Cetu «post Homo sapiens», 1 Bce «i30bITOUHbBIE
JOMNOJIHUTEIbHbIE HOCUTENH, MOSBUBIIMECS «I10 WHEPLMU» T10-
cie 2062 roaa Brepsble (B TAKOM KOJIMYECTBE) 34 BCIO UCTOPUIO
pocta CeTH 4yesoBeKa HE CMOTYT OBbITh YCTAHOBJIEHBI B CETh U
OKaKyTCsl BHE €e.

[MockonbKy (heHOMeH CO3HaHMs1, BUIMMO, CBSI3aH C CEThIO, Oy-
JET, BEPOATHO, 3a(PUKCUPOBAH HEBUIAHHBIM POCT 4MCNA IICHU-
XUYECKU OOJIbHBIX JOJEN, BO3MOXKHBI TAKKe KAKHE-TO Opyrue
HEraTUBHbIE SIBJICHUS: SMUIEMUH, IPUPOJHbIE KaTAKJIU3MBI, JIO-
KaJIbHble BOEHHbIE KOH(PJIMKTHI C YEJIOBEYECKMMHU TOTEPSIMU, B
pe3y/bTaTe KOTOpbIX M3 COLMyma OydyT BbIBEIEHbl BCE «H3-
ObITOUHBIe» HOCUTEU. (POCT YMCIIEHHOCTH «30MOM» YXyAlIaeT
YIPABIAEMOCTb COLILYMOM. )

Ho 310 nmiib npeanonoxkeHue; BO BCAKOM cliydae, He cliey-
€T OXKUJAATh TUIABHOTO BbIXOJA KPUBOW POCTA «HA IOJIKY», UHA-
4e roBopsi, mocteneHHoro, B Tedyenue 100 et npubmxkeHus K
TOPU30HTAILHOM aCHMIITOTE, YTO OOBIYHO MPOTHO3HUPYIOT B TIO-
cneaHen ¢asze peMorpaduyeckoro nepexoaa.



Harporus, B 2062 rony Oyner 3apMKCUpPOBaH CKa4OK CKOPO-
CTH POCTa, B MPOIIECCEe KOTOPOrO OHA OUEHb OBICTPO, TT0 UCTOPH-
YeCKMM MepKaM MTHOBEHHO, yrajieT A0 Hyis. Cama e YnCIeH-
HOCTb HacesleHUs1 3eMJIU Kak (PyHKIIMsI BpEMEHH 3a 3TOT KOPOT-
KW TIPOMEXKYTOK BPEMEHHU, BOBMOKHO B KOJIEOATETIHHOM PEKH-
Me, IPUMET CBOE MPEAEIbHOE 3HAUCHHE.
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Hukakon kartactpodsl WM Aaxe MPOCTO KaKOro-To (ha3oBoro
nepexoja Moj Ha3BaHUEM «TEXHOJIOTMYECKasl CUHIYJSPHOCTb»
B XXI cronernn u BooOIie HUKOrAa B OyayIeM — He MPOU30i-
ner. Hudero, poBHBIM CYETOM HHAYETO KAYECTBEHHO HOBOI'O HE
Oy/leT CcO3/1aHO, KOTAa KOMIbIOTEPHbIE YMIIbl, MOJyYeHHbIE Ha
1peziesie BO3MOKHOCTEN TEXHOJIOTMH, MOJYAHSIOIIMXCSA 3aKOHY
Mypa, 1 KOMITBIOTEPHBIE CHCTEMbI HA X OCHOBE OOPETYT HEBU-
JAHHYIO MOLIb.

Co3HaHUsI UM BCe PaBHO He 0OPECTH HUKOI/A — 3TO MPSIMOe
CJIEICTBUE HALIEW T'MIIOTE3BI, U IOTOMY 3aMEHUTh, BHITECHUTD,
nopabOTUTD YeIOBEKa — OHHM TaK HUKOIZIA U He CMOryT. Ponb nx
Bcera OyeT YUCTO YTUIMTApHOU.

Ho 4T0 %J1eT B TakoM ciiy4ae nuBuim3aiumio B Oyaymem? To,
YTO U ITPEICKA3bIBAIOT TPAHCTYMAHUCTBI: 1aJIbHEMIIIAs] SBOJIIOLU S
(ynpagiisieMasi, B OTJIMYME OT OUOJIOTMYECKOM, YETIOBEKOM ), BO3-
HUKHOBEHHE B €€ IMpOoIlecce HOBOTO BUIIA HA OCHOBE KMOOPIu-
3aluu, T. €. CMMOMO03a YeJIOBEeKa U MAlllMHbI, Iepexo]] B Apyrue



TEMITIOMUPbI M Ha IPYTOM «HOCUTEJIb CO3HAHU», ocBoeHue Coi-
HEYHOW CHCTEMBI, B3PBIBHOM POCT YHUCIEHHOCTH uyepe3 840 ThI-
CAY JIET U T. [I.

B nepuog 2008-2062 rr. Mbl CTaHEM CBUAETENSIMUA CBEPThIBA-
HUS IIMKJIMYECKOTO Tporiecca, HaOMoaaBIIerocs mocieHe Je-
ThIpPECTa JIeT, O]l Ha3BaHUEM «OIMHHAIIATUICTHAN COTHEUHBIN
IUKJI» Y. «Bosbloi conHeuHblil KOHBEHep», OTKPHITHIA [[9BU-
JoM Xe3eBeeM U ero KojjieraMmu, B 0003HaueHHOe BpeMsi OynieT
7100 TOTHOCTHIO OCTAHOBJIEH, JTMOO 3aMeJIJIeH JI0 Tpefena, T. K.
CUMTAETCs] TBEPIO YCTAHOBJIEHHBIM (DAKT CBSI3U CKOPOCTH TOTO-
KOB TUIa3Mbl C MHTEHCUBHOCTBIO TTOSIBJIEHUSI COJTHEUHBIX TISITEH.

MeieHHOe IBUKEHUE I1a3Mbl IPUBOAUT K CHUKEHMIO COJI-
HEYHOU aKTUBHOCTH, OBICTPOE — K €€ MOBHIIICHUIO, IPUYEM C 3a-
nasjpiBaHreM npuMepHoO B 20 sieT. Beriecky CONMHEeYHOM akKTUB-
HOCTH OyIyT HOCUTh CHIOPAIUYECKHUI XapaKTep ¢ TeHASHIIUeN K
cnapuy.

Tak, 24-i1 ukJ1, HayaBiumiics B sstHBape 2008 rofa, Tak ke Kak
€ro MpeAlecTBeHHUK 23, OKa3aJicsi peKOPIHO C1a0bIM, a Clie-
JyIOIIHI 25-1, BO3MOXKHO, BOOOIIE HE COCTOMTCS. B MOMEHT 3a-
BepIIIeHU s BTOPOro IUKJIa AeMorpadgudeckoro repexoaa, B 2062
rofy, FTMIOTeTUYECKU BO3MOKHBI Pa3IMUHbIE COTHEYHbIE AHOMA-

190 BosmoskHoIt cBA3M LUKJIMYeckol akTUBHOCTH COJIHIA ¢ IMKJIaMH MHPOBOU
UCTOPUU CM. HUXE, a Takxke aBy «PaHTa3uu Ha TEMY IBOIOLUN».



JIMM TaKWe, KaK COJTHEYHBIE BCITBIIITKY, BRI3BAHHBIC SABJICHUEM e~
MOTrpapruIeCcKOr OTCEUKH PacTyIler LIMBUIN3AIUH IJTAHKEOHOB.

AKTUBHOCTb 3Ta MOXET OKa3aThCs HEOXKUAAHHOM, MOIITHOU U
Jaxe KaracTpouyecKou, HO He ¢haTaJbHOU 11 3eMHOM 1IUBU-
m3anui. MomeHT BpeMenH, korna CosHile nocneaHui pas Oy-
JIeT aKTUBHBIM, BO3MOXXHO, TO3BOJIUT AATUPOBATh CTapT POCTa
cetn «post Homo sapiens» 1 Hadasno ero 3somouud. (OaHako,
39TO JIUIITH MaJIOOOOCHOBaHHOE Tpeanonoxenne.) O BO3MOKHON
CBSI3U IUKJWYECKOW akTUBHOCTH COJHIIA C [IUKJIAMU MUPOBOM
UCTOPUU CM. HUXKE, a Takxke I7aBy «PaHTa3uu Ha TeMy 3BOJIIO-
AN,

[Mocne 2062 roga oqMHHAIATUIETHASA [TUKJIAYECKAsd aKTHB-
HocTh COJTHIIA IPEeKPaTUTCS MOJHOCTHIO M HABCET 1A, a IIMKJI ITPO-
JOJDKUATESTBHOCTBIO 160 MUHYT, HAOMIOAABIINIACS paHee B BUJEC
CadbIX TIOO0ANBHBIX KoNeOaHwmii hotocepbl U B XPOHOJIOTUH
TIOSIBJIEHU ST COJTHEUHBIX BCIBIIIIEK, HAYHET HAOMPaTh CBOIO CHITY.

Ecim npuauHeI r100a1bHOTO IMTOTETICHU ST CBSA3aHbI HE TOJIBKO
C TEeXHOTEHHOM JeATEIbHOCTHIO LIMBUJIN3AINK, HO TaKXe C BO3-
pocuieit B XX BEKe COTHEYHOM aKTUBHOCTHIO, TO Tocie 2022 ro-
Ja 1J100aJIbHOE TOTEIJIEHHE MOXKET M 3aKOHUMUThCA. Bosee Toro,
BMECTE C TIOJHBIM 3aBEPILIEHUEM OJMHHA/IIIATUIETHEN COJTHEY-
HOUW aKTMBHOCTH MOXET JJake HAuaThCsl 3pa MI0OATBHOTO TOX0-
JIOIaHU s, KaK 3TO YKe MPOUCXOAMIIO B UCTOPUH BO BPeMsI MaJlo-
ro JIEIHUKOBOTO neproaa (MuHuMyMa Maynzepa).



BocemMb maroB K CHHIYJISIPHOCTH
bsikoHoBa — Kanuibl

31ech MBI MOMBITAEMCS ONPENENIUTh CUHTYJISAPHOCTD [bsAKko-
HOoBa — Kanuiipl, He onupasch HU Ha KaKue TUIIOTESbl, a UCXOAA
JIMILb U3 HETIPEJIOAKHBIX (DAKTOB UCTOPUM U IeMOr papuu. ITO He
03HAYaeT, KOHEYHO, YTO OCHOBHOM TEKCT OyJET MOJTHOCTHIO CBO-
OO0/IeH OT pa3HOro pojia AAJIEKO He OECCIIOPHBIX MPEIIONI0KEHHM,
HO OKOHYaTeJIbHbIE BHIBOJIBI OYIYT C/IeJIaHbl Ha HE3aBUCUMOM OT
HUX OCHOBE.

AJrOpUTM BOCBMU 11IATOB, IPUMEHSIEMBI [IJIs1 pacyeTa rpa-
HUL| UCTOPUYECKUX MEPUOAOB, — BCErO JUIIb (DEHOMEHOJIOIH-
yeckas cxema. Ilouemy sta (peHOMEHOIOrMA AaeT pe3yJbTaThl
CTONb OJM3KHE K SKCIEPTHBIM OLIEeHKaM — HeMoHATHO. Hukako-
IO ONKCaHMA NEPUOJOB WM (pa3 UICTOPUYECKOTO pa3BUTHSA 30ECh
npuBeieHO He OyaeT — Bce 310 ecTb B kKHure .M. [IpsikoHo-
Ba «Ilytu ucropum». [8] OTMETHM TaKXke, YTO LIUKJIBI, KOTOPbIE
3[€Ch PACCMaTPUBAIOTCA — 3TO 210001bHble UICTOPUYECKUE 1HK-
JIbL, T. €. LIUKJIBl Bceid Mup-cucremsl.

N3 BCex CyLIECTBYIOIIUX UCTOPUYECKUX LIUKJIOB SHAOIE€HHO-
IO ¥ 9K30I€HHOT0 XapakTepa OyayT pacCMOTPEHBI TOJIBKO BOJIHbI
KongpareeBa 1 COKpalnamomuecs o 3aK0Hy MPOrpecCuy UCTO-
puyecKre IMKIIbL. VIX MBI cuuTaeM I71aBHBIMUA, OCHOBHBIMU LIVK-
JaMu Mup-CHUCTEMBI.



[Ipexxpae Bcero, BBEAEM JIB€ BaXKHEWIIME JJisI MUPOBOU HUC-
TOPUM JAATHL: MEPBasi — 3T0 MOMEHT HayaJla HEOJIUTA, BO3bMEM
(YCJIOBHO, KOHEYHO, T. K. BpEMSI Ha4aJla IepPBOr0 UCTOPUYECKOTO
MepUoia U3BECTHO C HEKOTOPOUM TOYHOCTHIO) 3a 3Ty naty 8154
rox Ao H. 3. [louemy Heomut?

[IoroMy 4TO 3TO Hayaja0 MUPOBOUW UCTOPUU (UTO CUMTAETCS
HarOoJsiee OOIIeTIPU3HAHHBIM), T. €. UMEHHO B STOT MOMEHT Bpe-
MEHHM HAYMHAETCS MUPOBOM UCTOPUUYECKUI MTPOLIECC U TIPOLIECC
B3PBIBHOTO TMIIEPOOIMYECKOTO POCTA HACENICHUS] 3eMIIH.

Bropas mata — 310 Takoi MOMEHT BpeMeHH T, pu KOTOpOM
3HameHatellb B hopmysie Dépcrepa odparmmaercss B HyJIb — Tak
Ha3bIBaeMasi TOUYKA CHHTYJISIPHOCTH SMITMPUYECKON TUTIEPOOIIBI
JeMorpapHuyecKoro pocra.

C
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Puc. 1. T'unepbona Oemoepagpuueckozo pocma HACeNeHUs:
3emau.

N =

3aeck C — nocrossHHas Pepcrepa, papHas 189,6- 10” ner, a Ty



= 2022 ron*’- nara, npu NpuOIMKEHUH K KOTOPOW YUCTIEHHOCTD
HaceJeHus1 3eMJIM YCTPeMIISIETCsl K OECKOHEUHOCTH TPH YCIIOBUH
HEU3MEHHOCTHU 3aKOHa pocTa. B miectuaecstom rogy npouioro
Beka, korna Pépcrep 1 ero KoJuieru MpoBOAMIA CBOE MCCIIENNO-
BaHue, AeMorpadpuuecKuid mepexoy] erie He Ha4aycs U BO3MOX-
HOCTb KaTtacTpouaeckoro nepenacesnenusa 3emn k 2022 rogy
Ka3aJiach BIOJIHE PEaIbHOM.

Orta nata — 2022 rom, nojsyyeHHas B pe3yJbTaTe MaTema-
TUYECKON SKCTPAIOJISAIMY U ONpeieieHHasl C TOrPEITHOCTHIO B
HECKOJIBKO JIET, UMEET JJIs1 INI00ATbHOTO MCTOPUIECKOTO MPOoIiec-
ca 3Ha4YeHUe He MeHblllee, YeM MOMEHT Hauvasa HeonuTa. [Toye-
My 3TO Tak?

Bo-nepBbIX, IOTOMY, YTO B 3TOT MOMEHT BPEMEHHU, OUYEBU/I-
HO, TIEPECTaeT BBINOJHATHCS OCTABABIIUKCS HEU3MEHHBIM B Te-
YeHHEe MHOTUX THICSY JIET 3aKOH T'MITIepOOIMIECKOro pocTa Hace-
nenus 3emud. Ha camoM fieie OTKJIOHeHHe OT rUnepOOTMUECKO-
ro pocra ObUIO 3a(PMKCUPOBAHO 32 HECKOJIBKO JECATUIICTHI JIeT
JI0O 3TOr0 MOMEHTA, HO jaara T(, HECOMHEHHO, UTPaeT BaXHYIO
pOJib, T. K. BMecTe ¢ nocTosiHHOM DEpcrepa MoIHOCTHIO Onpee-
JISIET SMIMPUIECKYIO THIIEPOOITy JeMOorpadruuecKoro pocra.

N, BO-BTOPBIX, BO BTOPOl MMOJIOBUHE JBAAIATOTO CTOIETHUS
HavaJICs I7100aJbHBIN AeMorpadUuecKuii mepexol: sIBJICHUE, X0-

20 3pauenne Tg B paboTax 1o runepOOIMIECcKOMY POCTY BHIOMPAETCsl U3 MHTEpBaa
2022-2027 rr. o pacueram ®Pépcrepa T nexur B npenenax 2022-2032 rr.



POIIO U3YUYEHHOE [IJIs1 OTAENbHBIX, IIPOIIECAIINX CBOU «JIOKAJb-
HBI» niepexon crpal. [lepexon, uCTMHHAA IpUYMHA KOTOPOTO —
Ha3bIBAIOTCS JIECATKU MPUYMH — JI0 CHX TIOP OCTAeTCsl HEMOHSIT-
HOW U J1axe 3arajjoqyHoil. HeCOMHEHHO TOJIBKO TO, YTO SIBJISIETCS
OH TJIOOAJTBHBIM, T. €. 3TO COTJIACOBAHHBIN sl BCEX CTPaH U Ha-
ponoB mnpouecc; npoucxogut oH B XX — XXI BB., mpuuem uuc-
JICHHOCTh HaceJieHus1 3eMJI1 B MOMEHT €ro 3aBepIeHUs CTadu-
JIM3UPYETCsl U pacTu OoJibliie He Oy/eT.

CylleCTBYIOT pa3M4HbIe POTHO3bl POCTA YMCIEHHOCTH Ye-
JIOBEYEeCTBa Ha ONvkaiiime cto u aBectu Jjer. Jlioboil He Ka-
TacTpo(puUecKuii MPOrHo3 MpeArnoaraeT ee CTabuInu3aluio Ha
HEKOTOPOM (PMKCUPOBAaHHOM YPOBHE, OIPEIEIISIEMOM pecypca-
MU ¥ 9Kojorueii. Hanboree ToruyHom nmpeacTaBisieTcst CTaOum-
3als, IPOMCXOAsIIAs cpa3y Mocje Nnepexona, MOCKOIbKY YHC-
JICHHOCTh HaceJleHus psija cTpaH EBporisl 1 AMepukH, yxe mpo-
IIe/IINX CBOW «JIOKAJIbHBIN» JeMOrpauuecKuil nepexo, 0omb-
e He pacteT U (B NMEepBOM NPUOTMKEHUM) HE YMEHBIIAETCSI.
HecoMHEHHO Takke U TO, 4TO SIBJIEHUE ITO HE TOJIBKO AEMOIpa-
(pmyeckoe, HO Takke COLIMATIBHOE U UCTOPUYECKOE.

% %k ok

WTak, cylecTBYIOT 1B€ BasKHEUIIIMEe JaThl MUPOBOI UCTOPHU:
MOMEHT HavaJia HeouTa (M Havasia B3PhIBHOTO TMITE00INIECKO-
ro pocra), Korga 1o Bcen OWKyMeHe MPOUCXOIUT, TPUYEM I10
UCTOPUUYECKUM MEpPKaM MTHOBEHHO, MepeXo[l OT OXOThl U COOU-



paTenbCTBA K CKOTOBOJCTBY U 3€MJIEJIEIIHIO.
M ToYyKa CHHTYJISPHOCTM SMIMPHYECKOH TWUNEepOONBl Jie-
MOrpaMueckoro pocra, OHNpeAesomas MOMEHT OKOHYaHUs
JJTBLLETOCs ThICAYEIETUSAMU TUIepOoInYecKoro pocTa HaceJe-
HUS 3eMJIM U BpeMsI POXOKAEHHS I100aIbHOTO AeMorpacduye-
ckoro nepexoza. HazoBeM sty gemorpaguueckyo 1 ucTopuye-
CKYIO CUHTYJISIPHOCTb CUHTYJISIPHOCTBIO [IbsikoHOBA — Kanuiibl.
Otmerum Takxke, yTo 00e 3TH JaThl — peasbHble UCTOpUYE-
CKHE BEXHU, HE CBA3AHHBIE HU C KAKUMU TEOPUSAMU. 32 MOMEHT
Havasa Heonuta O6epem 8154 ron 1o H. 3., Bpems T monoxum

paBHbIM 2022 rony; moctosiHHylo PEpcrepa npuMeM paBHOMN
189,6-10° rer.

Js1 nasipHEeIIero Ham NOHaJ00SITCS HEKOTOPbIE CBE/IEHH S U3
aneMeHTapHoi Matematuku. ['unepbona y = 1/x oOnamaer Tem
OUYEBU/IHBIM CBOWCTBOM, UYTO MpPU YMEHBILIEHUM €€ apryMeHTa
B JIBa pa3a, ee 3HaueHWe BO3pacTaeT B J1Ba pas3a. [ eomerpuye-
CKasl mporpeccusi Co 3HaMeHaresIeM »2 o0JagaeT ofHoN 0coOeH-
HOCTBIO, BBIJIEJISIIONIEN €€ CPeiu APYTruX MPOrPEeCcCUid.

OHa 3aKJTI09aeTcs B TOM, YTO KaX bl MOCJIEAYIOIIMH €€ YJIEH,
Oyay4ys OTMEUYEeH TOYKOW Ha YMCIIOBOW OCH, €CTh CepeuHa OT-
pe3Ka, COEOMHSIONIEr0 TOYKY, M300paKalollylo IMpeIblIyHii
YIeH W TOUKY, MPEICTaBJISIONIYI0 TIpeien OOIIero wieHa mpo-



rpeccuu (TOYKY HYJIb).

MHuadve roBopsi, 4ieHbl TOM TPOrpPeCCUU MOKHO OTMETHUTB T10-
CJIE0OBATENIBHOCTBIO 1IATOB IO YMCIIOBOU OCH, B KOTOPOU Kak-
JbIA IOCTIEAYIOUIUI 11T BABOE Kopode npeapiayiero. [ycts Te-
nepb apryMeHTaMu TUrepOoIbl OyayT YIeHbl TEOMETPUIECKON
MPOrPECCUH, C MIEPBbIM WIEHOM PAaBHBIM €IMHULIE U 3HAMEHATe-
aem Ya:

y'n & y

--1320

s-a--160

=80

r-i-40
______________________________________ : s
X 10 05 025 0125 00630032 !

Puc. 2C Ilporpeccna u rumepbona

Puc. 2. Ilpoepeccusi u ezunepbona.

Torma mocienoBaTebHOCTh 3HAYEHHUI apryMeHTa OyJeTr co-
CTaBJIATh OECKOHEUHO YOBIBAIOIIYIO ITPOI'PECCHIO CO 3HAMEHaTe-
aem Y2, a mocnenoBaTeIbHOCTh 3HAYEHUH (DYHKIIMU, COOTBET-



CTBEHHO, — OECKOHEYHO BO3PACTAIOIIYIO ITPOrPECCHI0 CO 3HAME-
HaTesieM paBHBIM JiBoiiKe. [IpomsBesieHre x-y Oynmer mpu 3TomM
OCTaBaTbCs MOCTOSIHHBIM U paBHBIM efunwmile. [Toctpoum rpa-
duk y(x) = 1/x (ocb 0X HanpaBum BiieBO, och 0Y — BBEpX).

Ecnu nepeiitu K cucteMe KOOPAWHAT C HAYaJIOM CABUHYTHIM
Ha €/IMHUIYy B MOJIOXKUTEIbHOM HarpasieHun ocu 0X, a camy
9Ty OCh OOpaTUTh (HAMPABUTh BIPABO), TO YPaBHEHUE TUTIEPOO-
Jel ipumeT Buj: y'(x') = 1/(1-x"). IlocnenoBareibHOCTh TOUYEK Ha
YHUCJIOBOW OCH, KOTOpasi B UICXOJHOM CHUCTeMe KOOpIWHAT Orpe-
Jensiach OECKOHEYHO YObIBaloIIel Mporpeccuer, B mpeoOpa-
30BaHHOM CHCTEeMe 3aaeTCsl MOCJIeI0BATEbHOCTHIO CYMM 3TOM
IIPOTPECCHU.

[IpumeHnM 3Ty MaTteMaTuKy [Uisi pa3OuUeHust BCEll MCTOPUM
Pa3BUTHA YEJIOBEYECTBA OT HEOJIUTA O HaMX JHer. Popmyna
runepOoIibl MUPOBOTO JEMOrpapMUecKoro pocta MMeeT BUL:

C
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Puc. 1. T'unepbonra odemoepagbuueckozo pocma HACeNeHUS.
3emau.

N =



[ne To= 2022 + 8154 = 10176 ron — nata CUHTYJISIPHOCTH,
€CJI1 BpeMsl OTCUMTHIBATh OT Havasia Heonuta, C — MOCTOsIHHAS

dépcrepa, paBHas 189,6- 10° ner. CocraBum Terepb NOCIeA0Ba-
TEJIbHOCTh BPEMEH 110 CJIEyIOIEMY ITPaBUITy, KOTOPOE Ha30BEM
QJITOPUTMOM BOCBMH II1aroB:

* Bo-nepavix, 6ce apemena 6yoem omcuumuléams on MOMeH-
ma Ha4ana HeoAumd, U NepEwlil UaeH 3moz20 psioa NOAOHCUM PAG-
HbIM HYAIO;

e Bmopoii unen 0anHoezo psaoa — 3mo mouka Ha OCU 8PEeMeHU,
KOmMopasi 0eaum nonoAam Ompe30K 8pemMeHuU On Hauana Heonu-
ma 0o curzyasprocmu Jvsxornoea — Kanuyvt, m. e. 10176/2 =
5088;

e Ocmanvible unenbl ONPeOensiiomcst NocAe008amensHo-
CMblo, coCMosiuell U3 cemu uiazo8 no OCU 8pemeHU, 8 KOmopot
Kadxcoblli NOCAeOYOWUIL utaz 8080e Kopoue npeovbloyuiezo.

[Tpenen stoit nporpeccun: 10176 rog (rpu orcuere Bpeme-
HM OT HayaJla HeOJIUTa) — CUHTYJISIpHOCTD bsikoHOBa — Kanuiipl.
[lepecunTaem Tenepb B COOTBETCTBMM ¢ OOO3HAUEHHBIM 3[ECh
QJITOPUTMOM T'PaHUILIBI BOCBMU UCTOPUIECKHUX MEPHOOB, B3SIB 3a
HA4ajIo OTCYeTa HYJIEBOM IOf H. 3.



Tsingal - 2022 CHHIYIBIPHOCTE
JBsIOHOBA
Tneol= -5 154 —— Hayano HeOJHTa
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Puc. 3. Bocemv cmyneneti ucmopuueckozo pazeumus. Omcuem
8peMeHl 8e0emcst Om HAUANA HOBOLL Pbl.

Takum 0Opa3oM Nosry4aeM BOCEMb CTYIIEHEH, IEPUOA0B WU
(a3 ucropnueckoro paszsurus. IIpu 3T0M NPOSOIKUTETBHOCTD
KaK/I0T0 NOC/IEAYIOLIETO NEPUOAA B 1BA Pa3a MEHBILE MPEabILy-
I1IET0, YACJIEHHOCTh HACEJIEHU MUApa 3 BPEMS €TI0 Pa3BepPThIBA-
HMSA YIBauBaeTCsl, & MHBAPUAHTOM IIpoLiecca CIIyKHUT MOCTOSIH-
Hasa Pepcrepa.



B kauecTtBe nokazarens HUCTOPHUYCCKOI0 U3MECHCHUA IIPU 11C-
pyuoan3anuu 1o aJITOpUuTMY BOCbMH IIArOB BBICTYIIACT pacTylias
I10 FHHep6OHI/IquKOMy 3dKOHY YMCJIICHHOCTb HACCJICHUA 3emin.

% %k ok

Kazasioch Obl, B NOJIyYEHHBIX pe3ysbTaTaXx HET HUYEro Oco-
OEHHOr0 — 3TO BCEro JIUIIb MaTeMaThKa. MoXHO ObLIIO ObI B3SITh
MO0, JOCTATOYHO YJaJeHHbII MOMEHT BPEMEHH B IPOIILJIOM U
2022 rop, paccyMTaTh TAKUM CIIOCOOOM BOCEMb UCTOPHUYECKHX
NIepUOZIOB, U YMCIIEHHOCTb HacesleHus1 Oy/eT Takke YIBauBaTb-
cs oT nepuoja K nepuony. Ho okasbiBaercs, 4To JMlIb TOTAQ,
KOI'7Ia AJITOPUTM CTAPTYET C MOMEHTA HayaJla HEOJINTA, pa3METKa
MCTOPUYECKOTO BPEMEHU Ha MEPUOIBI COOTBETCTBYET JEUCTBU-
TEJIbHOCTH.

CnepnoBatelibHO, CYILECTBYIOT JI€BATh (PUKCUPOBAHHBIX, OCO-
OEHHBIX 3HAUEHUH MEPEMEHHON «UMCIEHHOCTh HACENICHUsT 3eM-
JI», TIPU TIOCTMKEHUU KOTOPBIX M TIPOMCXOIAT (PyHIAMEHTAIb-
Hble MCTOpPUYECKIE U3MEHEHNs B yesioBeke 1 ooectse. Ha Bo-
npoc: «[lTouemy 310 Tak??» — oTBeTa HeT. Tak ke Kak M Ha BO-
IIPOC O TOM, TOYHBIE JIM JAThl ICTOPUYECKOTO BPEMEHH COOTBET-
CTBYIOT TaKUM 3HAYEHUSM YMCJIEHHOCTH, WM AJITOPUTM 3a7aeT
JIMIIb UX MAaTEMaTUYECKUE OKUAAHUA.

3Ha4YeHUs! ITUX JIEBATU «KBAHTOBBIX YMCEJ» PACCUUTHIBAIOT-
C II0 OYEHb MPOCTOMY MPABUJLY: YACIEHHOCTh HACEJIEHU 3€M-
JI1 HA MOMEHT HayaJjla HeOJIUTa YMHOXKAETCS Ha IBOMKY B CTeIle-



HU, PaBHOI HOMEpY Tieprojia — OT HyJIs 10 BOchbMU. Mmu enut-
Csl, €CJIM MOJICYET HAYMHATH C KOHIIA BOCKMOTO nepuoaa (¢ 1982
roja).

B tabnune 1 orMeueHsl niepuoas Ui ¢a3bl UCTOPUIECKOTO
pa3BUTHS B COOTBETCTBUU C neproau3anueit Ipsikonosa, Kamnu-
bl U 110 aJITOPUTMY BOCBMH IIAaroB. O4eBUIHO, UMEETCS OUYEHb
XOpollee COOTBETCTBUE MPEJIOKEHHOIO AJITOPUTMA U SKCIIEPT-
HBIX OIIEHOK KaK MO KOJMYECTBY UCTOPUYECKUX NIEPUOIOB, TaK U
0 IPaHUIIAM, B KOTOPbIX OHU OYEPUYEHBI.



Howuep

HeTopHdeckoro| 1 2 3 4 5 6 7 8
nepHoIa
Tucao
HocmTe el 524 | 925 | 526 |27 [H28] 529 | 230 | 531 [532
ceTH - - - - - - - -
Konmgectro
LHKIOB IO
CHHTYIApHOCTH| 236 128 | 64 32 | 16 8 4 2 1
JEeAKOHOBA-
Kanmiisl
Bpems

8] 3066|522 |750138611704|1863|1942(1982
Hauaga H 8154 T3

TH TH
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nepHoxa ws | wms | H
{Teopus)
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HCTOPHYECKOTO|  -- -- - N - - -
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Karmumesr )

Taoauya 1. Hemopuueckue nepuoovl. /lantsle no anzopummy
80CbMU U208, a makdice nepuoousauuu /Jesskonosa u Kanuypi .



U1 He urpaet OOMBIION posH TO, 4TO y [IpsikOHOBa cemb a3
1I0CJIe HEOJNTA, a y Kanuipl — Tonbko niects. M He CyTh BakHO,
YTO HET TOYHOI'O COBMAJEHUS UX I'paHull. Besib 3T0 3KCiepTHBIE,
a 3HAYUT, CYyObEKTUBHBIC OIIEHKH, a TIOTOMY TeM OoJjiee YIUBH-
TEJIbHBIMU BBIVISAAT UMEIOLIMECS COBIAICHUS.

IlepBy1o, maneonuruyeckyio asy nepuogusanuuu IbsaKoHOBa
(He OTMEeYeHHYI0 B TaOiuile) MOXKHO ObLJIO Obl BKJIIOUMTH U B
NePUOIU3AIMIO 10 0003HAYEHHOMY 3/1eCh AJITOPUTMY. XOTSI TIO
3HAQYEHUIO OHA CTOUT BCE-TAKU HUKE, YeM (pasbl I1OCIIE HEOJIUTA.

[locneaHo, MOCTKANMUTAIMUCTUYECKYIO (pa3y, ITPU TOM, 4TO
ee JUIMTEJIbHOCTb He orpeneneHa, 1.M. [IpsIkoHOB CBSI3bIBAET C
HaJIMYMEM TPeX AMArHOCTUYECKUX MPU3HAKOB €€ Havasa:

370, BO-TIEPBHIX, HOBBIE CTETIEHW CBOOOIBI AJISI YEJIOBEKa:
IUTIOPAJIM3M HE TOJIBKO MHEHUM, HO Y PEJIUTUI; BO-BTOPBIX, YPO-
BEHb Pa3BUTHUS HAYKH, JOCTUTIINNA TAKON BBICOTHI, UTO BOCHHBIE
TEXHOJIOTHH CITIOCOOHBI 3aITPOCTO YHUUYTOXUTH XKU3Hb Ha 3eMIIe;
¥, HAKOHEIl, B-TPETbUX, — PEBOJIOLMS B JIEKTPOHUKE U UH(POP-
MAaTHKE, BBITECHEHUE KHUTYA KOMIIBIOTEPOM U TEJIEBU30POM.

Ee Hauano, 1952—-1953 rr., U.M. JIpIKOHOB onpefesseT Bpe-
MeHeM ucnbiTanuil sigepHoro opy:kust B CIIIA u CCCP. Iloust-
HO, YTO TaKO€ IPEJICTABJICHNE ABJISAETCA JOCTATOYHO YCJIOBHBIM.
Ecmu, Hanpumep, cuutath BOCBMOU (pa30i TEOPETUUECKUM T1e-
puon 1942—-1982 rr., TO B TAKOM KaY€CTBE OH TaKke€ CMOTPUTCS
OUYeHb HETUIOXO, ITOCKOJIBKY BCe MTPU3HAKH, 0003HaUYeHHbIe V.M.
JIbSIKOHOBBIM, 3/1€Ch YK€ MPUCYTCTBYIOT, IPaB/ia, B OCHOBHOM B



opme HOBar M.

HeiictButensHo, B 1936 rogy A. ThiopuHrom ObLTH 3aJI0Ke-
HBI TEOPETUYECKHE OCHOBBI BRIYMCIUTEILHOM TEXHUKH, a (pyH/a-
MEHTaJIbHbIE JOCTUKEHU I BO3HUKIILIEH B TO BpeMsl siIepHOU (bu-
3UKU TIOCITYKUJIA OCHOBOM JJIs1 BCEX MOCTIEAYIOIIUX TEXHOJOIH-
YECKUX MHHOBALMK B 3TOM oOnactu. YTo ke Kacaercsl TeJIeBU-
JICHUsI, TO OHO CYIIECTBOBAJIO TOrJa yxe B peaqbHOCTU. KoHelr
BOCBMOI (pasbl, 1982 rof, — 3T0 Bpemsi, Korja Oblia co3/1aHa KOH-
LEMLMs IEPCOHATBHOTO KOMIbIOTEPA KAK MH/IMBUYaJIbHOTO MO-
MOIIIHHKA, YCUJIUTEJIS] UHTEJUIEKTA, O(PMCHOU MAIIMHBI, TPOBOJI-
HUKA B MUP BUPTYaJIbHOW PEATbBHOCTH.

Torga e BO3HUKJIA CETEBbIE TEXHOJIOTUU U, B YaCTHOCTH, VIH-
TepHeT, ObUIa pa3paboTaHa TEOPHS IMOCTUHAYCTPUATBHOIO WMH-
(opmarmonroro obmiecTBa. B Takom mpejcTaBiIeHUM MOCTKA-
nuTtanuctTuyeckas asza HaumHaetcs B 1982 romy B MOMEHT 3a-
BEpIIIeHUS TOCIEJHEr0 UCTOPUYECKOro Meproja 1o ajirOpUuTMy
BOCHMH II1arOB U JIJTUTEJILHOCTh €€ He onpezeieHa. 1, Hakownerr,
nocjeHee OTIMYMe TEOPETUUYECKON MEePUOIM3allii B TOM, YTO
OHa BKJIIOYAET elle OIMH ucropuueckui nepuoa: 1386—1704 rr.
Cy1iecTBOBaJ JId OH B PEJIbHOCTH — CYJIUTh UCTOPUKAM.

Ho He Gyniem najee aHaMM3MPOBATh IPUIMHBI PA3JIUIUN, BE/Ib
nepuoau3aiys [IpskoHOBa HE 10rMa, YTO MPEKPACHO MOHUMAT
U oTMeuas u cam ee aBtop. CoBnajieHre pe3yabTaToB (heHOMe-
HOJIOTMYECKOW TEOPUH, MOCTPOEHHON Ha OCHOBE MPOCTOro aji-
TOPUTMA Y HE3aBUCUMBIX SKCIEPTHBIX OIIEHOK, MPEACTaBISETCS
31eCh TOpasio 0oyee BaKHBIM.



Yo 3Ke elle 3acTaBisieT BEPUTh B IPEIIOKEHHYIO 3[1ECh ITPO-
CTYIO CXeMY IOCTPOEHUSI UCTOPUYECKUX MEPUOIOB?

Bo-nmepBbIX, TO, 4TO MOCIEOHUI HCTOPUYECKHI TMepUO
1942-1982 rr. 04ueHb XOPOLIO BIIUCHIBAETCA B UETBEPTHIN IKOHO-
Muuecknil nuki1 KongpareeBa 1929-1981 rr., u Havyaso ¢asbl —
9TO BpeMsl SKOHOMHYECKOTO MOIbeMa. IKOHOMUYECKUE LIUKJIbI
KonpgparseBa, kKak oTMe4asl U3BeCTHbIN UcTOpuk PepHan bpo-
JieJib, SIBJISIIOTCSL B paBHOM Mepe U UCTOPUYECKUMU.

Bo-BTOpBIX, UNCTIEHHOCTb HAace/IeHUs] 3eMJTU y/iBaruBajach B
TeYeHUe KakJIO0ro U3 BOCbMU UCTOPUUYECKUX TIEPHOIOB U B KOH-
1€ TIOCJIeJHETO YBEIMYIIIACh [0 CPABHEHHUIO C MOMEHTOM HavdaJia
HeonmTa B 256 pa3. Cam no cede 3TOT (hakT He BHI3BIBAET yIUB-
JIeHUs1 — 3TO MPOCTO 1eMeHTapHasi MatemaTuka. CTpaHHO JIpy-
roe: 3Ta YUCJIEHHOCTh JOCTUIJIA B KOHIIE CEMUAECATHIX, Hauase
BOCBMU/IECSITBIX TOZIOB ITPOITIOTO CTOJIETHS (KaK pa3 K TOMY Bpe-
MEHH, KOT/Ia TUTEPOOTMIECKUI POCT 3aKOHUYMJICS M HAYaJICA Jie-
Morpaduieckui nepexoj1) BecbMa Kpyriaoro 3HaueHus 4,3 Miipa

YeJIOBEK, a 3TO 232 A COPOK JIET O TOrO, KaK Y MpPeACKa3bl-
BAET aJTOPUTM, 3TA YMCJIEHHOCTb COCTaBysuia 2,15 mipg, T. e.
ObLIa B IBa pa3a MeHbIIel. SIBseTcs I TaKoe COBIaIeHUE CITy-
YaHBIM WJIM 32 HUM KPOETCSl HeuTo OoJibiee?



Ha momMeHT Hauaja HeoMTa COrIacCHO npaBuJly BOCbMMU 1A~
OB, 4 TaKXKC€ B IMOJIHOM COOTBETCTBUU CO 3HAYCHUCM, KOTOPOC
HacT SMITMPHUICCKAA rnnep60na, Ha 3emiie IMPOXUBAJIO ITPUMEP-

HO 4,3-10%/256 = 2** yernoek. Ho B TakoMm cilydae, BO3MOKHO,
JI0 HEOJIUTA CYIIECTBOBAJIO CEMb UCTOPUYECKHUX SMOX (WY Mepu-
O/10B BOJIIOLIMY YeJIOBeKa) TaKUX, YTO YMCIEHHOCTb YesloBeye-
CTBa 10 UCTEYEHUIO KaXkJOro U3 HUX Takxke yapaupaiachk. Heo-
JIMT TIPU 3TOM OKa3bIBaeTcsl rnocepeauHe 15-TU MCTOpUYECKUX
nepronoB. Takylo ke CUMMETpPHUIO CBOE MepUOAU3allii OTMe-
qaet u C.I1. Kammria.

B MoOMeHT Hayasia BOMIOLMY YUCIEHHOCTh MEPBbIX IPeJICTa-

Butesiell poga Homo cocrasnsina 217 4ro COOTBETCTBYET JaH-
HBIM TAJIEOAHTPOIIONIOT MU, COTTIACHO KOTOPHIM OHAa ObLIa MOPS/-
ka 100 teicsiy. BO3MOXHO, KOHEYHO, — BCE 3TO MPOCTO Urpa ¢
YKUCJIAMHU, OIHAKO YUCJIO 2 UTPAET KJIIOUEBYIO POJIb B CXEME ITPO-
rpeccusi-runiepOona (Puc. 2). A 3Ta cxema, MoxXoxe, UMeeT Mpsi-
MO€ OTHOILIEHUE K JIEUCTBUTEIbHOCTH.

B-TpeTbux, npuMeHseMblii 31€Ch AJITOPUTM IIOCTPOEHUSI UC-
TOPUYECKUX MIEPHOJIOB UMEET CBSA3b C padOTaMHU IO TeOpeThye-
ckoit gemorpacduu C.I1. Kanuupl. [eiicTBUTENbHO, XapaKTepHOe
BpemsA T = 42 roga B ero (peHOMEHOJIOTMYECKOU TEOpUU ITPH-
MEPHO PaBHO MPOAOIKUTEIBHOCTH MOCIEAHEro Meproya Mo aji-
roputMy BocbMH aroB 1942—1982 rr. Mcropuueckoe BpeMs y
HEro TakXe CKMMaETCsl TI0 3aKOHY MPOrpeccuu, MpUUYeM MoKa-



3aTesib ATOTO C:KATHUs JIEKUT B Mpeeax ot AByX Ao Tpex. (B mo-
cnennei ceoeit padote «Ilapagokcsl pocTa. ..» OH MPUIIEN K BbI-
BOJLy, UTO IOKA3aTeJb CKaThsl ICTOPUYECKOTO BPEMEHHU JOJIKEH
ObITh paBeH IBYM. B TakoMm ciyyae nepuoau3anus Kanuiisl mos-
HOCTBIO COBMAJJAET C IEpUOAU3AIIMEN 110 AITOPUTMY BOCBMH I11a-
TOB, XOT4 (pa3y ¥ JJIMTEIBHOCTh UcToprueckux nepuogos C.I1.
Kanwuia yxe He nepecunThIBaeT. )

B-ueTBepTHIX, MOKA3aTENb CXKATHUS UCTOPUYECKUX IEPHUO-
JIOB, PaBHBI JBOMKE MO AJTOPUTMY BOCBMH IAroB, OYEHb XO-
POLIIO COOTBETCTBYET cpeAHeMY KO3(D(DUIIUEHTY YCKOPEHUS pa3-
BUTHS1 MUPOBBIX LIUBWJIM3ALIAM COIJIACHO ONPEAEICHUIO 3TOM Be-
JIMYUHBI JOKTOPOM 3KOHOMHMYECKUX Hayk [O0.B. fkoBuom. dtor
KO3(p(PULIMEHT y HETO PaBEH OTHOILIECHUIO BPEMEHM CYILECTBO-
BaHUS NPEAbAyIIed TMBUIU3ALUUA K BPEMEHU CYIIECTBOBAHUS
NOCTIEAYIOLIEH, U CPEAHEE €ro 3HAUYEHHS 32 CEMb UICTOPUYECKUX
anox paBHo 1,8. [Tpuyem nepuoansanus SIkoBIa Takxke OnM3Ka
K MEPUOAN3ALIMY IO AJITOPUTMY BOCBMHU I1IAroB KaK MO JJIATENb-
HOCTH CYIIECTBOBAHUSI MUPOBBIX IIUBUJIM3ALIMM, TAK U MO XPO-
HOJIOTMY UX BO3ZHUKHOBEHUS:



Mipogsle autensHocTs [Koadduient
- Hauato |Komen|™ : |
LIHEBHTH3AIHH o B2Ka VCKOpPEeHHd
X tBIC. |V THIC. cs o=
Heonutiueckas 55-65
70 H.3. |10 H..
24 mod.
IV TBIC. I o an .
PaHHeKIaccoBad 29-33 1.9
10 H.3. |TBIC.O0
H.3.
X B. | cepV - .
AHTHYHAL I 16,5 1.9
o0 H.3. | B. H.3. '
. cep. V| cep. c
CpenHegeroBad s ) 1,8
! i B. |XVI B. *”
cep. XIV], o .
[IpenuHIVCTpHATEHAS 1B 1730T. 38 2.4
HunycTpuansHad 1731 r. (1972 1. 2.4 1,5
[TocTuHOycTpHadsHad| 1973 1. (2130 1. 1.6 1,5

Tabauya 2. Xporonoausi B03HUKHOBEHUS. U OMUMENbHOCTb CYf-
uecmeosarust muposwvix yusuauzayuii. FO.B. Akoesey, «Hcmopus
uusuauzauyuti» M., 1997.

3aBuceJ Ji HCTOPUYECKHH MPOrpecc Ha
NPOTSKEHUH JIECATH ThICSY JIeT TOJbKO
OT YHCJEHHOCTH HaceJeHusa 3eman?

OpHUM U3 TJIaBHBIX JOCTUKEHUN (PEHOMEHOIOrnYeCcKon Teo-
puu Kanuusl siBisieTcsi TpyUHLMIT AeMOTpahuyecKoro MMIepaTu-
Ba. B uem cyTth npunnuna Kanumpi? B Tom, 4to OH IpoBo3Iiia-
I1aeT HE3aBUCHMOCTh CKOPOCTH POCTa YMCJICHHOCTH HACEJICHUS



3emuin OT Bcex (pakTopoB (IIpesxe BCEro, pa3IMuHbIX PECYpPCOB)
KpoMe, COOCTBEHHO, CAMOW STOU YKMCIIEHHOCTH.

Srot npuniun C.I1. Kanuia 06001maer u Ha KICTOpUIeCKUi
npouecc. B cooTBeTcTBUM € HUM Y€JI0BEYECTBO — [IPUUYEM BO BCE
BpEMEHA — Pa3BUBAJIOCh KaK €uHasi, CBSI3HAsl CUCTEMa U pas3-
BUTHE 3TO 3aBUCEJIO TOJBKO OT YMCIEHHOCTH HACEJICHUS 3eM-
Ju. YTO BBINJISIAUT OYEHb CTPAHHO, MOCKOJIbKY MOCTYJIMPYETCs
MIPUYMHHO-CJIEICTBEHHAS CBSI3b MEX]Y UMCIEHHOCTBIO Hacese-
HUs1 MUpa (€IUHCTBEHHBIM MapaMeTPOM, ONPEIEISIONIUM pa3-
BuTHe N0 Karuiie) u mokazareisiMu r7100aIbHOTO pa3BUTHSL.

[MpuHimn pemMorpapuyeckoro MMIepaTuBa He €JUHCTBEH-
HbIH c110c00 OOBSICHUTD «IApaIOKChl pOCTax». B nanbHeweM Mbl
NOIPOOHO OCTAHOBUMCSI Ha 3TOW TeMe, a TIOKa OTMETUM JIUIIIb
crenynouee:

T. K. YMCJIEHHOCTh HaceJieHUs] 3eMJIM B KOHIIE KaxkJIO0ro u3
BOCbMHU MCTOPUYECKUX MEPUOJOB Y/IBaMBAJIACh 110 CPABHEHUE C
€ro HauvajaoM, a KaXJbli TaKOW MEpPHO €CTh He YTO MHOE, KaK
CTYIIEHb HA MyTU UCTOPUYECKOTO Pa3BUTHS, MOKHO MPEIIONO-
KUTb, YTO UICTOPUYECKUI ITPOIPECC BO BCEM JUANA30HE UCTOPU-
YECKOro BPEMEHHM OT Hauajla HeoJUTa U A0 KOHIA JBaAllaTOro
BeKa ObLT MpeIoNpe/ie/ieH U He 3aBHCENl HU OT KaKUX PECypCoB.
ITOT BBIBOJL HEHAMHOTO 0OOJiee CTpaHeH, YeM JeMOrpauIecKuii
umnepatuB Kanuiip.

[lox ucropuyeckum MporpeccoM 37ech MOHMMAETCS cymma
BCEX MPOIPECCUBHBIX M3MEHEHUI B uesioBeke u oOiectBe. Ta-
KMX, HallpyuMep, KaK CO3/IaHME M COBEPIICHCTBOBAHUE TEXHO-



JIOTUH XKu3HecOepexkeHus, (popMUpoOBaHNE HOBBIX YUCHHH, BO3-
HUKHOBEHHE HOBBIX MHUPOBO33PEHUI, Mepexol K HOBBIM 00-
Jiee TIPOrPECCHBHBIM OOITIECTBEHHO-9KOHOMHUYECKMM (pOopMariu-
sIM, COBEpPILIEHCTBOBAHKE JAYXOBHOTO MHpa YesIOBEKa, Hay4uHbIe
JOCTMKEHHSI B Pa3IMYHBIX 00JIACTSIX, SKOHOMUUECKUI U Hayy-
HO-TEXHUYECKUH ITPOrpecc.

CymiecTByeT ofyH MOKa3aTelb Mporpecca, KOTOpblii MOXHO
U3MEPUTh KOJIMYECTBEHHO. DTOT MOKa3arejb — SHEPrus, IJaB-
HBII pecypc 4eI0BeYeCcTBa.

«HepronotpedieHne OnpeieseT BCe BO3MOKHOCTU
pa3BUTHS oOIecTna: oOecrieueHue TMUIIEH,
YPOBEHb TPOMBIIUIEHHOTO TPOU3BOACTBA, TPAHCIIOPT,
BO3MOXHOCTU CTPOUTENIHCTBA M PEIIeHUs IKOJIOTUIECKHUX
npo6seM. Kak kKpuTtepuii pa3BUTHS SHEPrusl 3aMevaTesibHa
TEeM, YTO MOXET ObITh M3MEepeHa M BhIpaXeHa uucioMm. B
9TOM CMBbIC/IE SHEPTUsl MOAOOHA YUCIEHHOCTH HaceIeHHUs,
KaK OOBEKTUBHBII KPUTEPUI pOCTa».

«[onpoOHOe wuccenoBaHNe CBSI3M POCTa HACEJICHUS
MUpa ¥ TIJI00aJBHOTO TMMOTpeONeHnsI SHEprurd  ObUIO
npeanpuHATo  XomapeHoM... OO0pabdoTKa ero JaHHBIX
NPUBOJUT K OIEHKe, TMOKa3blBAOIIEeH, YTO CyMMapHOE

norpedienue sxepruu E ~ N? 3a Bech paccMaTpUBaeMBblii
HIEPUOL».
«Takum o0pazoM, A0 JAeMorpapuyeckoro Inepexosa,



a mnpaktTmyecku a0 1980 r., pocT MOXeT OBITh
OIMCaH KBaJPATUYHBIM TUTIEPOOIMIECKUM 3aKOHOM. DTO
O3HayaeT, dYTO camMa CKOPOCTh pOCTa OKa3bIBaeTCs
MPONOPIMOHANILHON ~ TPOM3BOACTBY  SHEPrUM, W Ha
nporstkeHuu nociienHux 140 ger, ¢ 1850 mo 1990
I., MHPOBOE TIPOM3BOACTBO 3HEPruu BbIpocIOo B 17
pa3, a wHacenenne — B 4,3 paza. Takum o00Opazom,
SHEepreTrKa MpsiMO OTBEYAET CKOPOCTH POCTa, KaK €CJIN Obl
YeJI0OBEYECTBO OBLIO MAIIHON» [1].

I'maBHBIA ke BBIBOJ, COCTOUT B TOM, 4TO 3a mnocienHue 140
JIeT SHeprus, norpediseMas UBUIM3ALIMEN, pociia TI0 3aKOHY
KBaIpaTUYHOM TUIepOOIIbl CHHXPOHHO C YMCIICHHOCTHIO HaceJIe-
Hus 3emun. Bee 310 cripaBeynBoO, pa3zyMeeTcs, TOJIbKO B SMOXY
TUNepOOIMIECKOro pocra. Yke cefiuac, B Hauaje aeMorpadu-
YeCKOro mepexoja, TeMIIbl pOCTa MTPOU3BOICTBA U MOTpeOICHUS
SHEPruy HAYaJIM 3aMeJUISIThCS, YTO XapaKTepHO ISl TIOCTUH/TY-
cTpuajbHOrO odmmecTBa. Uro Oymer mocie rnepexoaa — MmoKaxer
TOJILKO BpeMsl.

AJNTOpUTM BOCHMHM IIAaTOB MPUMEHUM TOJIBKO KO Bcerd Mup-
CUCTEME, T. €. K YeJIOBEeUeCKON MBUIN3ALMK B 11ejioM. Jlo Heo-
JIMTa UCTOPUYECKUE TIEPUO/BI (NIEPUOIBI SBOMIOIMMI) MPECTAB-
TSI COOOM 3MOXU, KOTrAa U3MEHSUICS U, TIPEk/ie BCEro, TeHETH-
YecKu Jiuzaep Ouooruyeckon oo — Homo sapiens.



[ocne HeonuTa Takue U3MEHEHU S IPOUCXOSAT YKE C UesIOBe-
yeckuM odriecTBoM. Ho mpuurHa ocraercsi, BUIMMO, BCE TOU ke
— U3MEHEeHKe HOCUTEIS [IMBIIIM3AlliK, YeJoBeka. B Takom ciry-
yae BoceMb (ha3 UICTOPUUYECKOTO IMPoliecca — 3TO OTHOBPEMEHHO
Y BOCEMb CTyIIEHEeW pa3BUTUS YEJIOBEKA.

MoMeHTbl HayaJla M OKOHYAHUsI UCTOPUUYECKUX IEPUOIOB
(Mex1y(ha30BbIe MEPEXO/IBI) — 3TO JIEBATH OCOOBIX TOUEK HA OCU
UCTOPUYECKOI0 BpeMeHM OT Heosuta A0 1982 roga. Dtu natel u
BpeMeHa, K HUM ITPUMBIKAIOIIHE €CTh, 110 CYTH, SMOXHU NepeMeH,
KOT/Ia C YeJIOBEKOM M OOITIECTBOM MPOUCXOWIIH, TIPUYeM 3a KO-
POTKOE IO UCTOPUYECKUM MEepPKaM BpeMsl, HeK1e KaueCTBEHHbIE
M3MEHEHMUS.

DT U3MEHEHMS BCeria HOCWIU TOJBKO MPOrPECCUBHBIN Xa-
paKTep U COXPAHSUIUCh B MaMSITU COLIMYMa Ha BCE MOCIIeNyIoNIne
BpeMeHa. Mcropuueckuii mporpecc, Kakum Obl TIOKa3aTesieM ero
HU U3MEPSITh, IPOTEKAET, BO-MIEPBbIX, IUKJIMYECKU (MHHOBAIIU-
OHHBIE LIMKJIbI), BO-BTOPBIX, — CKauKaMu. CKauOK COBMAJAET MO
BPEMEHHU C HAYaJIOM CJIEAYIOIIero ucropudyeckoro nepuoaa. Ca-
MBI SIPKO BBIPAXKEHHBIN CKAUYOK — 9TO MOMEHT Havajia HEeOJIUTa.

B cootBeTcTBUM C NPUHIMIIOM AeMOrpadpuyecKoro umriepa-
TiBa Kanuiipl, pocT NpOrpecCUBHbIX U3MEHEHU B COLIIYME 3a-
BHCEJI BO BCE BPEMEeHa TOJIbKO OT YKMCIEHHOCTH HacelleHUs1 3eM-
7 (TIpUYeM 3aBUCUMOCTh 3Ta BCErjia HOCUJIA MPUYMHHO-CIIE/-
CTBEHHBII XapakTep), a KprBasi porpecca mpeacTapiisijia coOon
MOHOTOHHYIO, IIUKJIMYECKH PACTYIYI0 (DYyHKLIUIO.

Ecmu e npuanmn Kanuiipl kak MPUYUHHBIA 3aKOH OMIAOO-



YyeH (/1711 COMHEHMI1 €CTh BECKME OCHOBAHMS), TO CBSI3b MEXKIY
YHCJIEHHOCTBIO U TIOKA3aTeISIMU T7I00aTbHOTO Pa3BUTHS CJIETYeT
cuutath (pyHKIIMOHAIBHOM, HenmpuuuHHOM (He [10C). NctunHas
MIPUYMHA POCTA U pa3BUTHSA (IPUUMHHBIA 3aKOH POCTa, KOTOPBIN
JOJKEH CYIIECTBOBATh) B TAKOM CJIydae — TaK U OCTAETCsl HEU3-
BECTHOM.

CymiecTBYeT JIi IJIaBHbIN
HCTOPHYECKUH IMKJI?

B cBs13u ¢ MOAHATHIMU ITPOOJIeMaMK BO3HUKAET eIlle OTUH UH-
TEPECHBII BOIIPOC. DTO BOIPOC O CYIIECTBOBAHUM IJIABHOTO MC-
TOPUYECKOrO LMKJIa U (PyHIAMEHTAIBHOTO OTpe3Ka UCTOpHUYE-
ckoro BpeMeHu. CrenyeT cpa3y ke OTMETUTh, UTO HE3aBUCUMO
OT OTBETA Ha HEro BCE MOJIyYEHHbIE 3/1eCh PE3Y/IbTaThl OCTAIOTCS
B CHJIE.

Ecnmu nocneannii uctopudeckuu nepuon 1942—-1982 rr. cum-
TaTh TAK:KE W MOCIETHUM, T. €. 255-M UCTOPUUYECKUM IIUKJIOM B
yepeze 254-X LUKIIOB, €My MPEAIECTBOBABIINX, TO AJITOPUTM
BOCHMH IIIArOB MPHOOPETAET eIie OOMBIITYI0 TPOCTOTY U SICHOCTb.
JleiCTBUTENIbHO, HA MOMEHT Havyajla HEOJUTa IO CUHTYJISIPHOCTH
HpakoHoBa — Kanuiisl octaBajoch 256 UKJIOB ¥ BOCEMb I1IaroB.

B xozie npoaBrxeHus O MyTH UCTOPUYECKOTO PA3BUTHS TOT
OTPE30K BPEMEHHU BOCEMb pa3 JenuTcs nomnojaM. M BOT HacTy-
naet 1982 roa, korga A0 CUHTYJISIPHOCTH OCTaeTCsl BCEro OJUH
miar. JlanpHeniee cxkatue UICTOPUUYECKOTO BpEMEHN CTAHOBUTCS



HEBO3MOKHBIM, U aJITOPUTM, UCIIPABHO CIYKUBIIUNA B T€UEHUE
JECSITH THICSY JIET, 3aBEPIIAET CBOIO PadoTy.

Crnenyer, OqHAaKO, 3aMETUTh, YTO TaKOW TOAXO] B JIETEPMHU-
HUCTCKOM MOJIEJIM TIPEIIOoJIaraeT CylleCTBOBaHMUE HEKOETO apTe-
(pakra. [les10 B TOM, 4TO MOCKOJBKY JaThl Ha4ajla U KOHLA Kax-
JIOTO LUKJIa ONPEIEIISIOTCA C MTOJTHOW OQHO3HAYHOCTBIO, TO UCTO-
pUUecKoe BpeMs nepectaeT ObITh OAHOPOAHBIM. [IpruemM omHO-
POAHOCTh €r0 TEePSIETCS] HE TOJIBKO B MPSIMOM CMBICJIE CJIOBA KaK
U3MEHEeHUEe YKC/IA UCTOPUIECKUX COOBITUI B €TUHUILY BPEMEHH,
a ellle U Kak IMpeIonpeieieHHasl 1 MHBAPUAHTHAS K TIOTOKY MC-
TOPUYECKHMX COOBITUI pa3MeTKa HCTOPUIECKOTO BpEMEHH Ha CO-
Kpalammecs Mo JUIMTEIbHOCTU UKJIbL. Bee 9TO yKa3biBaeT Ha
CYIIECTBOBaHME BHEIIIHETO MO OTHOLIEHUIO K UICTOPUUECKUM CO-
OBITUSIM IIUKJIMUYECKOTO MPOIiecca HEMOHSATHOUN ITPUPOJIBL.

% %k 3k

Yro ke Bce-TaKy 3aCTaBJisieT BEPUTh B CYIIIECTBOBAHUE KBaH-
Ta ucropuueckoro BpemeHu? Ipesxe Bcero, — 370 SKOHOMUYE-
ckue UKl KoHgpaTbeBa, KOTopbie, COOCTBEHHO, U €CTh HAOJIO-
JaeMble Yepe3 Mpu3My SKOHOMUUYECKON KOHBIOHKTYPbI TIEPHO/TH-
YeCcKHe [UKJIbI, 3aJAl0IIe OCHOBHOW PUTM MHUPOBOTO SKOHOMHM-
YEeCKOro M UCTOPUYECKOTO Pa3BUTHSI.

[MeproaMYHOCTH HE O3HAYAET 3/1€Ch MOBTOPSEMOCTH, 3AMKHY-
TOCTH 110 OCHOBHBIM IIOKA3aTejsAM, a JIMIIb HEM3MEHHOCTb WH-
TepBaJia BpeMEeHHU MeKly MOMEHTaMH1 Havajla aKTUBAIlUK U KOH-



114 CTarHalMy 9KOHOMUUYECKOU M COIMAILHON JIESTEILHOCTH.

Hmenno nosroMy KoHIpaTheBCKME LMKJIBI HA3bIBAIOT €IIE
BOJIHaMU. JJTMTENILHOCTD X cocTaBiisieT mpuMepHo S0 set (40—
60 JIeT) ¥ MOCTOSIHCTBO €€ Ha INPOTSIKEHUHU [IByX CTOJIETHM, B
YCJIOBUSIX MEHSIIOUIENCS SKOHOMUKHM 3aMaJHbIX CTPaH, HE UMEET
HUKAKOTO PalMOHAILHOTO OObsiCHeHUs1. T. K. TPaHUIIBI ITIUKJIOB
OTPENIENSAIOTCS JIMIIb C HEKOTOPOW TOUHOCTHIO, T. €. Pa3MBITHI
Y MOT'YT NIEPEKPBIBATHCS, TO CPEAHAS MTPOAOIKUTEILHOCTh KOH-
JPaTbEBCKOTO IMKJIA MOXKET OBITh U HECKOJIBKO MEHbIIIEH TSATH-
JECSITH JIET.

CoryacHO B3MJIsiIaM aMEPUKAHCKOTO UCTOPHUKA, COLMOJIOTa U
MBICIIUTEIIs, OCHOBaTensl Mup-cucremHoro aHanusa Mimmanyuna
Bannepcraiina, umeHHo KoHipaTbeBCKUI 1IUKIT SIBJISIETCS TJ1aB-
HBIM LIUKJIOM MUP-9KOHOMUK KaIUTATUCTUUECKUX CTPaH, OIpe-
JEJISIONIUM [UKJINYECKYI0 TUHAMUKY MX Pa3BUTHUS.

DKoHOMMUECKHE LUKJIBI KOHIpaTheBa ABISIOTCA TaKXke UC-
TOPUYECKUMU, OOIIEIIMBUIN3AIIMOHHBIMY ITUKJIAMHU ¥ OTMEUYEHBI
HE TOJIbKO B MPOIIUIOM U MO3AMPOIILJIOM BeKax. AMEpUKaHCKUe
uccnegonarenu k. Monenbcku u Y. TOMIICOH HACUMTHIBAIOT
OKOJIO ABAJIATH OOJIBIIUX IUKJIOB PA3BUTUSI MUPOBOM ITUBUJIH-
3aluu:

930-990-1060-1120-1190-1250-1300-1350-1430-1494-154(
1914-1973-2026 rr.

A MHHOBAlIMOHHBIE BOJIHBI B TEXHUKE U OPraHU3alK [TPOU3-
BOJICTBA MOTYT OBITh MPOCIIEKEHB ¥ B 00JIe paHHKME HCTOpUYe-
CKH€ BpeMeHa: B HeouTe U Jaxe B najeonute. CtapT Tekyle-



IO IMKJIA, KOTOPBIA OY/IET IUIMThCS MPEIIONIOKUTETHHO 10 KOH-
1[a nepBo, Hayasa Bropon yerBeptu XXI Beka Mopenbcku u
TOMIICOH CBSI3BIBAIOT C MUPOBBIM SHEPTETUUECKUM U CTPYKTYP-
HbIM KpuzucoMm 1973-1975 ronos. Hauasno ero nonukareabHON
BOJIHBI, KOTOPOE OKUIAJIOCh Ha pyOeske ThicsTuesIeTUul, ObLIo 3a-
(puxcuposano b B 2008 rofy, T. €. ¢ ONO3JaHUEM B HECKOJIb-
KO JIeT.

Bonee ThicsiuM yueHBIX pa3iMuHBIX CTPAaH MUpa BbIJABUHYJIU
B TPOIIUIOM BEeKE MHOKECTBO TEOPUH, OOBSICHSIONIUX TPUPOILY
KonnparseBckux UKIoOB. [Ipruem pa3Horiacusi o ux JaTupos-
KaM B 3aBUCHMOCTH OT MCIIOJIb30BAHHBIX KPUTEPUEB JIOCTUTAIOT
10-15 ner, T. e. YeTBEPTU WM Jake TPETU BPEMEHU MPOJOIKU-
TEJIbHOCTU LIUKJIA.

Hukiel KonaparbeBa 3a/1al0T PUTM, TAKTOBYIO YacTOTY MU-
POBOI'O UCTOPUYECKOTO MPOLECCa, HO KBAHTOM HMCTOPUYECKOTO
BPEMEHHU X MOKHO CUMTATh JIIIb C U3BECTHOU HATSKKOM. Cy-
niectByoT LMKJIbI Ky3Hena, Kyrnsapa u Kuryena, 1mmtesbHOCTh
KOTOPBIX paBHa HeKoTopou yactu KoHapaTseBcKoro nukia. Bei-
JIAIOIIMTACS aBCTPO-aMepUKaHCKHIT yuenslii Mozed Anons Ilym-
nerep cuntai KoHApaTheBCKUI LMKJI [NIABHBIM 9KOHOMUYECKUM
LUKJIOM.

B coorBerctBuM C €ro Teopueu, NPUYMHOM LUKIAYHOCTH
SIBJISIETCS MHHOBAIIMOHHAS JIEATEIbHOCTD, U IIUKJIOB CYIIECTBY-
eT OECKOHeUHOe KOMMUYecTBO. [IpnyeM HUKIMYHOCTD 3Ta HOCUT
BJIOJKEHHBIN XapakTep, T. €. MPOAOIKUTETIEHOCTh KaXA0ro Oojee
JUTMHHOTO IMKJIa KpaTHA MPOJIOJDKUTETBHOCTU O0Jiee KOPOTKO-



ro. [Touemy xe Torga umMeHHO KOHIpaTheBCKUM IUKJI, & HE Ka-
KOU-TO WHOM, 13 OoJiee KOPOTKHUX, OnpeelisieT (PyHIaMeHTab-
HbI OTPE30K UCTOPUYECKOTO BPEMEHU ?

Bo-nepBrbIX, IOTOMY, YTO OH MAaKCUMAJIEH IO JJIUTEIBHO-
CTU B «0OECKOHEYHOM» PsijIy MHHOBAITMOHHBIX ITUKJIOB, a caMa
3Ta JJIUTEBHOCTb BEJIMYMHA MEHEE BapuaTUBHAS, YeM JJIUTEb-
HOCTb KOPOTKMX ITUKJIOB.

N, Bo-BTOPBIX, IOTOMY, YTO OH COBIAJAET C MTOCJIEIHUM HC-
TOPUYECKMM MEPUOAOM, & HUKAKOW JPYTOM U3 MHHOBAIIMOHHBIX
IIUKJIOB TAKUM CBOMCTBOM He 00JIa/iaeT.

T. e. IUKJI ¢ JUTUTETBHOCTHIO PABHOM, CKaxkeM, 1mosioBuHe KoH-
JPaTheBCKOro — UK Ky3Hena cornacHo aaroputMy BOCbMH I11a-
TOB HU C KAaKMM MUCTOPUYECKHUM TEPHUOIOM YKe He CBSI3aH (UMC-
JICHHOCTh HacesieHus: mupa 3a 1982-2002 rr. He yaBauBaer-
cs1). Bece 310 yKaspiBaeT Ha BbIENIEHHOE, 0Opa3ylolee MojoKe-
Hue KoHapaTbeBCKOro 1ukJia no OTHOIIEHUIO KO BCEM JIPYyTruM
9KOHOMHUYECKUM U UICTOPUYECKUM IUKJIaM, KOTOPbIE BHICTYTAIOT
JIMIIIb KaK €ro POU3BO/IHBIE.

CpenHsisi AIUTEIbHOCTh MHHOBAIIMOHHBIX IIMKJIOB, TaK e
KaK MPOIOIKUTETbHOCTh UCTOPUYECKUX TIEPUOJIOB, MOTyYaeTCs

YMHOKEHHEM UTUTENIbHOCTH KOHApaTheBCKOro IMKJIa Ha N _
JBOWKY B HEKOTOPOi1 cterieHu, rae N — renoe uncno: N=0, £ 1,
* 2... (mogpoOHee CM. HITKE).



Ele ogHuM apryMeHTOM, CBUAETEIbCTBYIOUIMM B IOITBEP-
KJIEHUE CYIIECTBOBAHUSA (PYHIAMEHTAIBHOTO OTPE3Ka MCTOPH-
YeCKOro BpEeMeHH, CITyKaT padOThHI IO TEOPETUIECKON IeMOrpa-
¢pun C.I1. Kanuupl. B cBoux nccnegoBaHUAX OH BBOAUT IOCTO-
SIHHYI0 BPEMEHH T (BpeMs Y€JIOBEKA), BEJIMUMHA KOTOpou (42—45
JIeT) IPUMEPHO paBHA JJIMTEIBHOCTH KOHAPaThEBCKOIO MKIIA.

U, xora stor npomexyTtok Bpemenu C.II. Kamuua He cBa-
3bIBA€T HU C KAKUM LIMKJIMYECKAM UCTOPUYECKUM IIPOLIECCOM,
JeMorpapuuecKuil Nepexos, COMIaCHO €ro TEOPUU, COCTOUT U3
IBYX IUKJIOB. X antenbHOCTD Onm3Ka K neprony Konaparses-
CKHX BOJIH, XOTs1 OHM U HE COBNAJAIOT MO (haze.

[TocrosinHasa Bpemenn Kanuiipl ecTb pe3yspTaT aHalIn3a pas-
JIMYHBIX BAapUAHTOB POCTa YMCJIEHHOCTH HaceJieHUs 3eMJId B
nporiecce AeMorpagrueckoro rnepexona 1 Oblj1a MoTydeHa TOMb-
KO Ha OCHOBAHUHU KPUTEPHUEB HEMPEPLIBHOCTU U COIIACOBAHHO-
CTU JaHHBIX. DTOT MHTEPBAJ BPEMEHM, HEU3MEHHbIM Ha BCEM
NPOTSKEHUU IIPOLIECCA CTAHOBJIEHN I HOOC(EPHI, OIpeaesseTcs,
TI0 €r0 MHEHMIO, BHYTPEHHEH NPe/Ie/TbHON CIIOCOOHOCTBIO CHCTe-
MBI YEJIOBEUECTBA U YEJIOBEKA K Pa3BUTHIO.

Takoe ornpeneneHue CO3BYYHO NOHATHIO (DyHIAMEHTAJIBHO-
ro OTpe3Ka MCTOPUYECKOTO BPEMEHM KaK XapaKTEpHOIO Mac-
mrada AUTEeTbHOCTH UCTOPUIeCKMX n3MeHenmid. Eme oqun no-
BOJI, BO3MOKHO, HE CJIMIIIKOM CEPbE3HBIM, CBUJETEIbCTBYIOLIUI



B TI0JIb3Y CYIIECTBOBAHMUSI IJIABHOTO HCTOPUYECKOTO IUKJIA, CBSI-
3aH C IUKJINYECKON akTUBHOCTBIO CoHIIA.

Boanbl Konaparbesa Ha Cosnige?

B cepenune mo3anponnioro Beka OblI0 YCTAaHOBJIEHO, YTO KO-
mmuecTBo nsATeH Ha ComnHile MeHsiercs ¢ nepuoaom B 11 ner. B
JaJIbHEUIIIEM BBISICHWIOCh, UTO TaKUE K€ U3MEHEHUs IpeTepIie-
BAIOT BCE XapPaKTEPHCTUKH XPOMOC(EpPHBIX 0Opa30BaHUN U BCE
BUJBl AKTUBHOIO W3JIyYEHUS: PAJUOU3IY4YEHUs], KOPIYCKYJISAP-
HOT'O U YJIbTPapuoIETOBOTO.

T. e. B OIMHHAIUATUIETHEM LIMKJIE U3MEHSETCS COCTOSIHUE
BCEX JOCTyNHbIX HabmoaeHuo cnoe Comnia. B 1913 rogy ame-
pPUKaHCKUM acTpoHoMoM [[opmkeM XsiioM ObUTIO JOKa3aHo,
YTO NPU MEPEXOEe OT KAXKJIOro OJUHHAJUATUIIETHETO LIMKJIA K
ClIelyIoIeMy TOJISIPHOCTD BEeYIIMX TPYIIII MSITeH B 0O0MX TOMY-
mapusax ConHua MEHsIeT CBOM 3HaK.

Tak 4TO0 1711 3aMBIKAHUA 10 TOW XapaKTEPUCTUKE COTHEUHBIN
LMKJI JOJ’KEH BKJIIOYATh /1BA OAMHHAALIATWIETHUX, T. €. €r0 MPOo-
IOJIKATEIBHOCTD JOJIKHA COCTABJIATD 22 rofa. DTOT LUKJI Ha3bl-
BaIOT X3MJIOBCKUM WJIM MAarHUTHBIM.

B nauyane XXI Beka amMeprKaHCKMMHU YYeHBIMU ObLT OOHa-
PYKEH TaK Ha3blBaeMbIi «BOJIBIIION COJTHEUHBIA KOHBEUEP», KO-
TOPBII TIpeACTaBIsieT COOOK JBa MOTOKA pacKaJeHHOMW IIa3MBbl:
I0KHYIO M CEBEPHYIO BETBU KOHBerepa. B kax1oil BeTBU Mepu-
JUOHAJIBHBIM MTOTOK Y MOBEPXHOCTU MIET OT 3KBATOpa K IOJIIO-



CY, a BCTPEYHBII MPOTUBOTOK — OT MOJII0ca K SKBaropy. [lonHbiit
000pOT B KaXIOM M3 HHUX COBepIIaeTcs B cpepHeM 3a 40 Jer.
HccnenoBatein NASA monaraior, 4To ABHUKEHHUE STOrO IMOTOKA
Y OIpeIesIsieT UKJIbl COJIHEYHBIX IISTEH.

B03MOXHO, YTO CyIIECTBYET COTHEUHBIHN LIUKJI AaHATIOTUYHBII
KoHpaparbeBckoMy, MpryYeM Kak OJVUHHAALATAIETHUNA LIUKJI, TaK
U XeWJIOBCKUI SIBJISIOTCS JIMIb €ro Mpou3BoAHbIMU. 1o onuH-
HaJUATWIETHUM IMKJIaM UMEITCS JaHHble 3a nociaenHue 300
net. Ecnu crpynnupoBarh 3TU HUKJIBI 110 YETHIPE, TO BCETO UMe-
eTcsl YeThlpe BaphaHTa BhIOOpa (ha3bl IMKJIA C YYEeTBEPEHHOM
JUTUTETbHOCTBIO.

OkxkaspiBaeTcs, 4To HanOosee CTaOUIbHOW UM HauMeHee Ba-
pUaTUBHOW (MUHUMYM [UCIIEPCHH) SIBJISIETCS OObeIMHEHHAs
yerBepka cuHgasHas KongparbeBckoMy nukity. Ho crarucruye-
CKOH 3HAYMMOCTBIO TIO MTPUIMHE HEOOMBIIOTO 00beMa BHIOOPKH
9TOT BBIBOJ] HE 00JajaeT.

Crnenyer Tak:ke OTMETUTb OUH MOpa3UTebHbINA (DaKT, eIle
Oosiee yryOIsIOIIUT aHAJIOTHIO MEX]Ty 3¢MHBIMUA M COJTHEUHbI-
mu riporieccamu. OKa3bIBaeTCsl, COTHEUHAsi aKTUBHOCTh 00J1a/1a-
€T He TOJIbKO CBOMCTBOM LIUKJIMYHOCTH, CHHXPOHHOM C IJ100ah-
HBIM UCTOPUYECKUM TIPOIIECCOM.

Kak mokasanm ucciaeIoBaHusl MOCIEIHUX JIET, CBSI3aHHBIE C
U3yUYCHUEM MPUYMH TJI00AILHOTO TOTETICHUsI, CaMa 3Ta aKTHUB-



HOCTb HETIPepbIBHO BO3pacTaja MoC/ieHIe HECKOJIBKO COTEH, a
TO W ThICSTY JIeT. Bo3pacrasia Tak ke, Kak pocia YMCIeHHOCTb Ha-
cesieHus1 3eMJT C MOMEHTa Havasla HeOJInTa.

VueHble U3 MHCTUTYTa acTpoHOMUH B L{joprxe BO I71aBe ¢ JOK-
TopoM Camu CoslaHKH ITPOBEPUIIM COAEPKAHKE B IPEHJIAHICKOM
JIbAY 0COO0T0 N30TOIa OePUIUIHSI, KOTOPBIN 00pa3yeTcs 1Mo BO3-
JefCTBIEM KOCMHUYECKUX Jyuel. VccnenoBamch mpoObl Jibaa
u3 ['peHyiaHny, TaKk Ha3biBaeMble KEPHBI, JOOBIBAEMBIE ITyTEM
rryookoro Oypenusi. MccienoBanus moka3aid, YT0 aKTUBHOCTD
ConHITa TOCTOSIHHO POCIIa TMOCTIEAHNE HECKOIBKO THICSY JIET.

YroObl 0OBSACHUTH 3TO SIBJIEHUE OBLIO BBIABHHYTO MPEIIIONO-
’KEHUE O CYIIECTBOBAaHMU HEKOEro CyINepIvKJIa COIHEYHOU aK-
TUBHOCTH, Ha TIEPHO]] YBEJIMUCHHUsI pa3Maxa KOTOPOro U MPUXO0-
IWTCsl Harre BpeMs. Ha BTopom 3Tame 3Toil paboThl, pe3ysibra-
ThI KOTOPOT'O OBUIH OITyOJTMKOBaHbI B )KypHase «Nature», yueHble
pabotanu yxe He ¢ mpodaMu Jibja, a C OCTaTKaMU JIPEBHUX Jie-
PEBBEB U CO CJIeJIaMU U30TolIa yriiepoaa, KOTOpblii 00pasyercs B
arMocdepe 1of, BIMSHIEM KOCMUYECKUX JIyden.

JlaHHBIE «I10 YIJIEpOMY» TMPOJODKWIN JIaHHbBIE «I10 Oepuil-
JIMI0», ¥ YYEHBIM YIAJIOCh TOCTPOUTh I'pavK COJTHEYHOW aK-
TUBHOCTH 3 MOCJIEIHNE OJVUHHAIIATh THICSY JIET, T. €. JI0 KOH-
1a TIOCTIEIHETO OJieficHeHus1. B KOHeYHOM WTOre CyIecTBOBa-
HUE «CYTEPIUKJIOB» COJTHEYHOW aKTUBHOCTH C JJTUTEILHOCTHIO
B HECKOJILKO JIECATUJIETUI WJIH CTOJIETHIA OBLIIO IMOCTABJICHO TOJT
comHenue. CKopee BCero, CyIecTByeT HeuTo Oosiee JIMTeIbHOe
MPOTSKEHHOCTHIO B THICSUENeTHsl. Bormpoc 0 MexaHu3me 3TOro



SIBJIEHUSI aBTOPBI OCTABJISIIOT OTKPBITHIM.

Camoe ke yOIUBUTEIBHOE 3aKJII0YAETCs B TOM, YTO 32 BeCh
n3ydeHHbI nepuo CoJiHIle HUKOT/A He ObLIO0 TAKUM aK-
THBHBIM, KaK 3a nocJjeanue 60 jgetr. MeyienHoe HapactaHue
KOJINYECTBA COJIHEYHBIX ISATEH Ha MPOTSKEHUU MOCIIEIHUX Be-
KOB IEPEIILIO B CTPEMUTENIbHBIA CKAYOK, COBIIABIIMMI IO BpeMe-
HU C JeMOrpauyecKrM B3pbIBOM ABALIATOTO CTOJNETHA!

[TpakTuveckd OAHOBPEMEHHO C TUMHU COOBITHUSIMU METEOo-
posiorrt 3a(pMKCUPOBATIM TPU3HAKU TJIOOABHOTO TMOTETJICHUSI.
[paBna, mocnenaue 20 net, ¢ 1985 roma, korga ObLT OTMEUEH
MaKCUMAJIbHBIN BCIUIECK COJTHEYHOM aKTUBHOCTH, OHA ITIOCTENEH-
HO CHMIKAeTCs, a NOTEIJIEHUE MTPOIOJIKAETCS.

Takum 00pa3om, MOTy4aETCsI, YTO POCT COIHEUHON aKTUBHO-
CTH, JJIMBILIUICS CTONETUSMM, &, BOSMOKHO, U THICSYEIETUMU
3aKaHYMBAETCS B TOT K€ MOMEHT BPEMEHH, KOI/la 3aBEPLIACTCS
NOCJIEAHUI UCTOPUYECKUI NTEPUOJ] M HAUMHAETCS leMorpaduye-
CKUI Mepexo/.

Ho 3aranku nukianyHocty CoHIa Ha TOM He 3aKaHYMBAIOT-
cs1. [Ipumepno toraa xe (1974—1983 rr.) Obutn 3aUKCHpOBa-
HbI KOJIEOAHUS SPKOCTU COJTHEYHOH MMOBEPXHOCTHU C MEPHOJOM B
160 MmuHyT?!. Kak BBISICHUIIOCH BIIOC/IE/ICTBUM, 9TU CIa0bIe MMyJIb-

2B 1976 rony coerckue acTpoHoMbl A.B. Cesepnsiii, B.A. Koto u T.T. Ilan,
paboraBmme B KppIMckoil acTpousndeckoit 00cepBaTOpPUH, OTKPBUTH IMYJIbCAIH



caluu MpOJOJIKAIMCh KaK MUHUMYM ¢ 1947-ro o 1983 rr., T.
e. Ooniee TpuAnaTy jieT. (ATo BpeMsi COOTBETCTBYET MOCTICHEMY
ucropuueckomy nepuony 1942-1982 rr.)

[Tocne 1983 roga onu, no-BUaAMMOMY, ponaiu. B xone nasb-
HEUIIMX UCCIIeJOBAHUN MYJIbCALIUU SIPKOCTU C TAKKUM K€ MEpU-

Conuna ¢ nepuopoMm 160.0101 £ 0.0016 muH. ITynscaimu ObUTH CTAOBIMHE U 0X6a-
muigaau Coanue yeaurxom. COrIaCHO CTATUCTHUYECKOMY aHAIM3Y BPEMEHHOTO psifa
19 ThIcsty Bemblmek, HadmopaBmmxcst Ha Comarie B 1947-1980 rr., — mepuon mysbca-
mun Comaua paseH Py = 160.0101 £ 0.0001 MuH; cOOTBETCTBYIOIIAs YaCTOTA N =
104.1601 £0.0001 MxI'T.OTKpBITHE GBUIO MTOATBEP:KICHO UccaenoBaTensiMu 13 CTIH-
dopnckoro yauepcutera CIIHA, npryeM B TaJibHENIIIEM ObLIO OTMEUEHO, UTO KOJie-
GaHMsI ¢ TaKMM TIEPUOIOM yBepeHHO HaOmonanuch y CosHia Toabko B 1974-1983
rr. (eppep u Yunkoke, 1983; Kotos, 1996).CratucTideckuii aHaau3 AaHHBIX O Ya-
CTOTaX KOPOTKOMEPHOAMIECKHX 3BE3]] MOKa3al, YTo He ToinbKko COHIEe, HO U Jpyrue
3Be3/Ibl HEKOTOPBIX THUIIOB TAKKE «HACTPOEHbD» B CpeIHEM Ha 3Ty ke yactoty (KoTos,
1985; Kotos 1997). B 1994-2005 rr. B.A. KotoB u B.M. JlioTblii, u3Mepsisi Oneck
snpa ceripeproBekoit ranaktiku NGC 4151, oOHapy)uin KojaeOaHust ero sipKoCTH
¢ nepuogom 160.0108(7) muH, T. e. ¢ Takum xe, yro y ConHua.C y4eTom JTaHHBIX
3a 1968—1997 rr. OBUIO YCTAHOBJIEHO, YTO NIEPUO U HAUAAbHASL fa3a OCUMILISIAIA
Hen3MeHHbI Ha TpoTsikenun 38 yiet HaOmoneHui 3a NGC 4151. ITpuuem neprios 3ToT
He nozasepxeH 3pdexry Horuiepa (1) 1 He 3aBUCUT OT KpacHOro cMelleHus. Takoil ke
3¢dekT OblT OOHAPYKEH U Y APYTHX BHETAIAKTHUECKUX OOBEKTOB, CAMBIN JAJICKUi
u3 kotopbix kBazap 3C 454.3 (Campiii 6muskuii — Coaie. ) [Ipy 5TOM yAUBUTETbHBIM
0Ka3aJIoCh pacrpesiesieHre HaualbHbIX (ha3. M3 26 BHerasakTHueckux oObeKToB y 15
(baza coBmasa B mpezenax ommook ¢ a3oil konedanuit sprkoctr COJNHIA, a y OCTaB-
mmxcs 11 okazanach CIBUHYTOW Ha MOJIEPUOAA; MHAYE FOBOPS PUMEPHO OIIHA T10-
JIoBUHA 00BEKTOB Konebnercst B (pase ¢ ComnHueM, a apyras — B aHTH(daze.T. e. nme-
eTCsI apaoKCcaJbHAs! COIIACOBAHHOCTh KOJNICOAHUIT SIPKOCTH OOBEKTOB, Pa3ieIeHHbIX
IPOMAaJHBIMU PacCTOSIHUAMU. Bce 3To He yKIagpIBaeTcsi B paMKH OOBIYHBIX aCTPOHO-
MHUUECKUX 1 (PU3UUECKUX MPEACTABICHHI, TOTOMY OTKPHIThIE UMH KOJIeOaHMsI aBTO-
PBI TIPE/ICTABIISIOT KAK HOBBI KOCMOJIOTHYECKUI (DEHOMEH: «K02epeHmHYI0 KOCMO-
JA0zuveckyro ocyunasyuro» [18].



ofgoMm Obut OOHapyxkeHbl He Tonbko y ConHIla, HO Uy Jpy-
T'MX 3BE3]I, a TAKKE Y BHETAJITAKTUYECKUX UCTOYHUKOB (AaKTUBHBIX
saaep rajaktuk — AL, 4ro mpuBeno uccliieoBaTesien K ujaee
«KOTEPEeHTHOW KOCMOJIOTMYECKON ocuMUIsAMn». VI3 3101 Kore-
PEHTHOCTH BbITEKAET Mapa0KCaTIbHbIN CHHXPOHU3M IPOIIECCOB,
MPOTEKAIIIMX B 3Be31ax U ASL, mpupoaa KOTOpPOro rnoka He sic-
Ha.

3neck Mbl He Oy/ieM aHATU3UPOBATh TPUINMHBI CHUHX POHHOCTH
raJJaKTUYECKUX, COJTHEYHBIX ¥ 3eMHBIX puTMOB. Brustnue ConH-
11a Ha 3eMJTI0 HECOMHEHHO (padoThl YrKeBCKOTO), HO, BO3MOX-
HO, CYIIECTBYET U HEKUU eJUHbIA BCeleHCKUIA pUTM, 331aI01UI
4acToTy M (pa3y Bcex IBOOLMOHHBIX MPoNeccoB. [ 18]

Ecmu 310 Tak, TO C 3aBepieHreM UCTOPUUECKUX ITUKJIOB, KO-
TOpBIE, OYEBUAHO, HE MOTYT MPOAOIKATHCS 32 CUHTYJISIPHOCTBIO
HbsikoHOBa — Kanuiibl, MOTyT 3aKOHUMTBCS TaKkKe OMpenesisiio-
M€ WX MHHOBAIMOHHbIE BOJMIHBI KOH/IpaTheBa, a Takke U CUH-
XPOHHBIE C HUMU COJTHEYHBIE ITUKJIBI.

KakoBa TOYHOCTDH rpaHu
HCTOPUYECKHUX NEPHUOIOB?

OHa 3aBHCUT OT TOUHOCTU OMpe/esieHHs ABYX JAaT: MOMEH-
Ta HavaJla HeOJINTa U JAaThl HICTOPUYECKOW CUHTYJISIPHOCTH (TOY-
KU CHHTYJIsIpHOCTH runepOonsl Peéperepa). lara mcTopruydeckoit
CHHI'YJISIPHOCTH M3BECTHA C TOUHOCTBHIO [0 HECKOJNbKUX JieT. B
padote dépcrepa u ero koster —3to 2027 £ 5 net. 31ech BO3b-



MeM Haily oueHky: 2022 + 2 roga. Ha yem oHa ocHoBana? Ha
TOM, YTO TOYHOCTb AAThl UICTOPUYUECKON CUHTYJISIPHOCTU JIOMK-
Ha OBITh TAKOH K€, KAK TOYHOCTh JIaThl OKOHYAHUSI MTOCJIeTHETO,
BOCBMOI'0 UICTOPUYECKOTO MEePUOIa, IOCKOJIbKY BpeMsl LIMKJIa ce-
TH OTpe/ieNieHO HaMU (C yY4eTOM HEOIHO3HAYHOCTH B OIpe/esie-
HUM TIOJTHOTO YHC/ia UMKJIOB pocTa ceth 65536) ¢ o4eHb Xopo-
ey TOYHOCThIO: 39,75 £ 0,25 ner.

Ecnu cuntarh, 4TO CE€Th TOCTUraeT COBEPIIIEHHON CTa/IMU CBO-
ero pocta B 1982 rony (3omMOu-koappurmeHt k monaraem pas-
HBIM 1,1 ¥ MOrpenIHOCTHIO B €ro ONpee/ieHnd MpeHedperacm)
Y MPUHATH, YTO 3TA JaTa MOXKET OBITh ONpe/esieHa CO CTaHIapT-
HOU /1711 MUPOBOM JieMorpauy TOUHOCTHIO B [IBA TOAA, TONIY-
gum: (1982 £2) + (39,75 £0,25) =~ 2022 * 2. Takum xe oOpazom
oIpeieNisieM TOUHOCTh JIaThl HaYaJla HEOJIUTa U BCeX OCTAJIbHBIX
UCTOPUYECKUX TIEPUOIOB:

Havano 1-ro ucropuueckoro nepuopa (Ha4yajlo HEOJIUTA):
-255%(39,75 £ 0,25) + (1982 £ 2) = -8154 + 66 rog 510 H. 3.

Hauaso 2-ro ucropuyeckoro nepuona: -127x(39,75 £ 0,25)
+ (1982 £ 2) =-3066 + 34

Hauasno 3-ro ucropudeckoro nepuopa: -63x(39,75 +0,25) +
(1982 +£2)=-522+18

Hauaso 4-ro ucropuueckoro nepuona: -31x(39,75 £ 0,25) +
(1982 £2)=750% 10

Hauasno 5-ro ucropudeckoro nepuona: -15x(39,75 £ 0,25) +
(1982 +2)=1386%6



Hauano 6-ro ucropuueckoro nepuoga: -7x(39,75 = 0,25) +
(1982+2)=1704+4

Hauasno 7-ro ucropuueckoro nepuopa: -3x(39,75 = 0,25) +
(1982 +2)=1863 %3

Hauano 8-ro ucropuueckoro nepuoga: -1x(39,75 +0,25) +
(1982 +£2)=1942 +£ 2,25

Hauauto rno6anpHoro gemorpacdudeckoro nepexoaa: 1982 +2

JlaTa UCTOpUYECKON CUHTYISIPHOCTU (CUHTYJISIPHOCTH [IbsIKO-
HoBa — Kammpl): 2022 + 2 roa. Ctonb BHICOKAs TOYHOCTh IS
Ba)KHBIX JIAT MUPOBOU UCTOPHH | JieMorpachuu rojrydeHa 61aro-
Japsi OOJBIIION TOYHOCTH, C KOTOPOM ObLIa oIpeesieHa MoCTo-
sitHHas1 Bpemenu Karuiipl.

Kakoe coObiTHe npou3onnio B 1982 roay?

Tounee, 3ta gara siexur B uHTepBaje 1982 + 2 rona. Ho nme-
€T JIM OHA KaKoe-TO UcTopuyeckoe 3HaueHue? [lepeuncivm ap-
T'YMEHTHI, TOBOPSIIKE O TOM, YTO 3TO TaK:

1. 1982 ron orcrout ot cuHryasgpHoctu [IpsikoHoBa — Ka-
ULl POBHO HAa OAMH LMKJ UCTOPUYECKOro BpeMeHu 2022 —
40 = 1982. B cooTBETCTBUM C MPEIJIOKEHHBIM 3€Ch TPOCTHIM
IIPaBUJIOM OIPEAEJICHUS I'PAHMIL IJIABHBIX UCTOPUYECKUX TEPU-
0/10B, UMEHHO B 3TOT MOMEHT BPEMEHM 3aBEPIINJICS TOCIETHUM,
BOCbMOM Tntepuofl. Ilocne yero ncropuyeckui npouece nepecra-



eT OBbITh OUKJIIMYCCKUM U HACTYIIAET HOBAs UCTOPUYCCKAA II10XaA.

2. VilmeHHO B 3TO BpeMsl 3aBepIlIaeTCs YeTBEPThIi IKOHOMHU-
yeckud 1uky KongparbeBa 1929-33 rr. — 1973-81 rr. Huk-
a6l KoHsipaTtbeBa SIBISIOTCA, BUAUMO, TJIABHBIMA UCTOPUYECKH-
MU [UKJIAMU, 33JAI0IIMMUA OCHOBHON PUTM MUPOBOMY 9KOHOMMU-
YECKOMY U UCTOPUYECKOMY TTPOIIECCy.

3. Ilemorpacduyeckuil nepexo, Kak CUMTAETCsl, HAYaJCs B
HIECTUIECATHIX TOJIaX ABAALIATOrO CTONETHs. B 3TO Bpemsi oTHO-
CHUTEJIbHAsI CKOPOCTh POCTa YMCIEHHOCTU HACEJIeHUs] MHpa J10-
CTUIVIa MAKCUMYMa U Hayvascs ee cnaj. Takoe 3ajaHue Bpeme-
HU HavaJila Tiepexojia COOTBETCTBYET OMpPEIEICHUI0 MY/TbTHILIH-
karopa lllene u siBAsIeTCs AOCTaTOYHO yciaoBHBIM. [locTpoum B
OJIHUX KOOPIMHATHBIX OCAX IMIepOoity (4) M MHTEPIOJISAIUIO Je-
Morpadguyeckux AaHHbIX 3a 1960-1990 rr:

189.6

N(t) = ——
© 2022 -t

MIIPA. (4)

Puc 1. 3axon eunepooauueckozo pocma HaceneHus mupa.

['unep6ona (4) — myurie Bcero cooTBeTcTBYeT padote PEpcre-
pa, uccnenoBanusm C.I1. Kammipr, padore Mak-2Benu, [[xoy-
Hca u Kpemepa, nanupim OctrHa 1 Bpayspa, a Takke 1 Halen



Teopuu: cM. I1aBy «KoHcranTsl Kanuusr».
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Puc 2. T'unepbona (4) u unmepnonsyus demozpagpuueckux
Ooannwvix 3a 1960—1990 ze.

B ~1965 rony oTHOCHTENIBHBI MUPOBOM TPUPOCT HACEIEHUS
MHpa JOCTUT CBOEro aOCOMIOTHOTO MaKCHMyMa 3a BCIO MCTO-
puIo pocta 1 Havascs ero cnal. [Tocie npoxoxaeHus 1o To4-
KU reperu0a AefCTBUTENbHAS KpUBas pOCTa OKa3ajach BbILIE
sMmuprydeckort runepooss Pépcrepa. UTo BHINISIIUT JOBOJIBHO



CTpaHHO — ¥ Ha 3TO 00paIlaloT BHUMaHUe KPUTUKHU padoThl PEP-
cTepa M ero KOJuler — MOCKOJIbKY C OKOHYaHUeM 3pbl THIepOo-
JIMYECKOTO POCTa OHA JOKHA ObLJIa OTKJIOHUTBCS OT TUIEPOOITBI
BHU3. [39] Takoii nmomgbeM Ha 3aBeplIAOIIeN CTauu MOCJIEIHe-
IO UCTOPUYECKOTO IMKJIa TIOATBEPXKIAET HAIYy TEOPHIO, COTJIAC-
HO KOTOPOU YMCJIEHHOCTh HOCUTEJIEN JOKHA COOTBETCTBOBATH
TEOpPEeTUYECKO! TurepOoJie JIUIIb B TPUOPUTETHBIX TOUKAX CBO-
€ro pocra.

Tak Kak HagONro «0OOTHATH» TUIEPOOTY HEBO3MOXHO, TU
KPUBBIE JOJIKHBI ObLTH B 00513aTEJIFHOM TIOPSIZIKE eIl pa3 mepe-
ceyubcs, 4yTo ¥ npousonuio B 1982 rony. [lockonbKy ToUka nepe-
CEYeHUs SMIUPUYECKON Turnepoossl (4) ¢ rpapukoM UHTEPIIO-
Jsamu gemorpaduyeckux naHHbix (t= 1982, N = k-4,3 muipn) —
TIOCJIE/TH SISl TOUKA, KOTOpas MPUHA/IICKUT TUTIEpOOIie U COOTBET-
CTBYET AeMorpapuyecKuM JaHHbIM, TO UMEHHO 1982 roa Mox-
HO C IOCTaTOYHBIM OCHOBAaHMEM CUMTATh MOMEHTOM OKOHYAHUSI
TUnepOOIMIECcKOro pocTa M HA4aIoM JeMOrpahuiecKoro mnepe-
Xofa.

CornacHo teopuu Kanuiipl, 1aTa Hayasia nepexoga — 1965 rox,
IIPY 9TOM OH 3aHMMAET J[Ba IIMKJIa XapaKTEPHOTO BPEMEHU; MO-
MEHT 3aBeplieHns nepsoro nukia — 2007 rox, KOHel BTOPOro —
2049-1. Ecnu ke 3a MOMEHT HavaJia repexoja B3Atb 1982 rop (a
MMEHHO Ha 9TOT MOMEHT BpeMeHH MPUXOAUTCS 3aBepIlieHHE T0-
CJIeTHEr0, BOCBMOTO MCTOPUYECKOrO Mepuoa), To, BO-TIEPBBIX,
TIO/ITBEPXKIAETCS CBSI3b MUPOBOT'O UCTOPHUYECKOTO U ieMOTpadu-
YECKOro IMpolIecca 1, BO-BTOPBIX, KOHEII IEPBOTO 1UKJIA MePEX0-



Jla COBIAJAeT C CUHTYJISIPHOCTBIO [IpsikoHOBa — Karuiiel, mpuxo-
namenca Ha 2022 ron.

Takue «COBINa/IeHUS» SIBHO BHIMT'PHIBAIOT B CPABHEHHUH C 0€3-
sukumu 1965-m u 2007 rogamu y C.I1. Kanuipl, Beap Bce Tpu
JaThl: HAYaJIO0 Mepexo/a, a Takke KOHell ePBOro ¥ BTOPOroO ero
[IUKJIa UMEIOT, TIO-BUJMMOMY, BaXKHOE UCTOPUIECKOE 3HAYEHME,
XOTS CMBICJT €T0 TTOKa M HESICEH.

4. B Hauane BOCBMMJIECATHIX TOJOB MPOIILUIOTO BeKa 3aBep-
HIAJICS TUTIEPOOIMIECKUI POCT MOTPEOJICHHUSI SHEPrOpeCypcoB,
npoaoKaBmics nociaennue 140 ner.

5. B cemuecAThIX rojgax OpoIioro CToJeTsi OCTAHOBUIIACH
B CBOEM pPa3BUTUM caMasl (PyHJAMEHTaJIbHAsl U3 HayK — Teope-
ThUecKas (pusrka, OypHO pa3BMBABIIASCS JJO 3TOrO BPEMEHH B
TeyeHue Oosnee yem JByX ctosietuid. Ecim roBoputh o pyHaa-
MEHTAJIbHBIX 3aKOHAX MPUPOIbI, B AecAThie rofpl X XI cronerus,
HECMOTpSI Ha BCE YCWJIMSI, BCE UTO MBI 3HAeM 00 3THX 3aKOHAX
HE TPEBBIIIAET TOrO, YTO MbI 3HAJIM O HUX B CEMUJECSATHIX TOJ1a
XX-ro. O6 3TOM NUIIIET B CBOEH KHUTe «HenpustHocTu ¢ pusu-
KOI1: B3JIET TEOPUU CTPYH, YNAJ0K HAYKH U YTO 32 ITUM CJIELyeT»
amepukaHckud pusuk JIn CmonuH.

6. IIpumepHo B 310 ke BpeMms, T. €. B 1976.5 rogy, 3akaHuu-
BAE€TCsl COJTHEUHBIN LIMKJI, aHajior KoHapaTheBCKOro, MpeicTaB-
JsonMiA 00beuHeHue yethipex (¢ 17-ro mo 20-i) oquHHaIa-



TWIETHUX LMKJIOB. [Ipy 3TOM MMeeTcs: coBnajieH!e ¢ INIaBHbIM
VCTOPUYECKUM LIMKJIOM HE TOJIBKO IO (pa3e, HO U MO IJIUTENb-
HocTu. Takoe coBmajieHrue MOKeT ObITh IPOCTON MI'POH CiTydast,
HO HE CTOMT OTOpAachiBaTh TaKke M BO3MOKHOCTb TOTO, YTO OHO
00YCJIOBJIEHO CHHX POHM3MOM COJTHEYHBIX Y 3€MHBIX ITPOIIECCOB,
IIPUPOAA KOTOPOr'o MOKA HESACHA.

7. B 1985 rony, T. €. B 3TO e BpeMsl, IOCTUT CBOETO MaKCH-
MyMa U MepecTan pacTh YPOBEHb COTHEYHON aKTUBHOCTH, POCT
KOTOPOTO MPOAOJIKAICA MOCIEIHIO ThiCAYY JIeT (i gaxe 11
ToicsTd JieT). Torna ke, 1974—1983 rr., ObUTH BHOBb OOHAPYKEHBI
nysbscaiun ConHila (rodaibHble Konebanus poTocdepsl) ¢ me-
puonom, papabiM 160.0101 = 0.0016 MuHYT, KOTOpBIE HAOIIO-
JAJIMCh B €r0O CIEKTpPe M paHee, Kak MUHUMYM TPHUILATD JIET.
[Tpuyem nponajy 3Tu KojieOaH!s OHOBPEMEHHO C 3aBEpIICHH-
€M POCTa COJIHEYHOM AKTUBHOCTH, ITPOI0JIKABLIEMCS TIOCIIEHNE
HeckonbKo cronietuid. OTkpoiThie B KPAO konedanust mpeacras-
JIAIOT, ITO-BUJUMOMY, HOBBIM KOCMOJIOTUYECKUI (DEHOMEH: «KO-
TePEHTHYIO0 KOCMOJIOTMYECKYI0 OCIIMILISALNIO», a uX nepuop 160
MHUHYT — HEKYI0 YHMBEPCAJIbHYI0 KOCMOJIOTMYECKYIO MOCTOSIH-
HYIO.

8. B 1982 rony uncieHHOCTh HOCUTENeH CeTH, COIIacCHO Ha-
1IEl TEOPUH, TOCTUIJIA KPYIJIOrO 3HAUEHU S 2 32 yenosek. U3 910-
ro CleyeT, YTO SMOXU MepeMeH HACTYIMaId He MPOCTO TOrja,

Koraa sTta 4YuCJICHHOCTb yABAMBAJIACh IO CPABHCHUIO C ITPCAbI-



JQyLIUM MEePUOJOM, a KOrga CTAHOBUJIACh PABHOMN 2" — nBoiike B
HEKOTOPOU 11eJ10i cTenieHu. U 3/1ech HeT HUKaKoW HyMepOoJIOTUU
— 3TO MPOCTO (PaKT, KOTOPHIN HYKHO KaK-TO OOBSICHSITb.

9. J1)ist TOJTHOTHI KAPTUHBI MOXHO TOOABUTh TaKKe M «HEHa-
YUHBI» apryMeHT B TIOATBEPXK/ICHUE YHUKAILHOCTHU, HETIOBTO-
PMMOCTH ¥ 3HAYMMOCTH TOTO KPaTKOTO MOMEHTA HCTOPHH KOHIIA
CEeMUJIECATHIX Hayasla BOCBMUJIECSATHIX TOJIOB MPOILJIOTrO CTOJIe-
THSI, O KOTOPOM HET pevb. Bellb IMEHHO Ha 3TO BpeMs IPUXO-
mutea ik aktuBHoct HJIO, akTMBHOCTM HEBUIAHHON 3a BCIO
UCTOpUIO HaOMoieHu# 3toro sABjeHus. Heuro momobHoe ObLIO
3a(pMKCUPOBAHO eIlle TOJIKO OJVH pa3 CITyCTs JIECATHIETHE B
1990 romy.

OTtBeTa Ha BOIIPOC, UTO K€ B JIEUCTBUTEILHOCTH MTPOU3OIILIO
B KOHIIE CEMUJIECSTHIX, HaYaJle BOCbMUIECATHIX IOIOB IBA/ALIA-
TOrO BeKa, B YeM MPUYMHA IUKJINIYHOCTU PA3BUTHUSI U TUTIEPOO-
JIMYECKOTO POCTa HacesleHUsI 3eMJu MpUMeHsieMasi 31ech (peHo-
MeHoJlornyeckasi cxema He naet. Ho MOXHO cuMTarh, Kak ObUIO
IIOKAa3aHO HaMU paHee, YTO UMEHHO B 3T0 BpeMs (B 1982-m, a He
B 1965 rony) 3aKOHUYMIICS POCT YEJIOBEUYECTBA M0 3aKOHY TMIIEep-
601l 1 Hauasicsl nemMorpadguieckuil nepexoa. M roraa xe 3aBep-
IIWJICS TTIOC/IEAHUM, BOCBMOUW UCTOPUYECKUI NIEPUO]T, @ BMECTE C
HUM U [IUKJIMYECKUNA XOJ MUPOBOIO UCTOPUYECKOTO MpOLIecca.



CymecTByeT Jii TeopeTU4ecKas
dopmyia 3aBUCHMOCTH YN CJTEHHOCTH
HaceJIeHUsI 3eMJId OT BpeMeHu?

Kazasnock Obl, He MOXET OBITh HUKAKOW TeOopeTHdecKor op-
MYJTbI, OIICHIBAIOIIEH THIIEPOOTIMIECKHIA POCT YUCJICHHOCTH Ha-
cesieHrst mupa. A nocrossHHass PEpcrepa M TOUKA CUHTYJISIPHO-
CTH THIIEpOOJIBI AeMOTpadprueckoro pocTa — YUCTO SMITUpPHYe-
CKHe KOHCTaHTBHI.

Tem He MeHee, ecliM KBAaHT UCTOPUYECKOTO BPEMEHH CyIIle-
CTBYET, aJITOPUTM BOCBMU IIIarOB OTBEYAET JAEeWCTBUTEIBHOCTH,
a B MOMEHT OKOHYaHHSI THUIEPOOINIECKOTrO pOCcTa YMCIeHHOCTh

HOCHTEJIEii CeTH JOCTUraeT 3HaueHust 2 — TaKyio (popmyIty Jier-
KO CKOHCTPYHPOBATh:

N(t) = & k=11, K, =65536, 7=40net

VK~ - t= 0. (YK~ 1)7
Puc. 1. Teopemuueckas 3a8ucumocmo YucAeHHOCMU HAcene-
Husi 3emau om epemenu N(t). Omcuem epemenu sedemcs om Ha-
uana neonuma, Ky ~ K; K, T — nocmosinnoele Kanuuwt, k — 30m-
Ou-Ko3gphbunuenm, yuumul8arousuli 000 HAPOOOHACENEHUSL, HA-
xoosuyyrocst eHe Cemu.



JUIATENTBHOCT UCTOPUYECKOTO LIMKJIA T MOJI0KUM PaBHOM CO-
pOKa rogam, OTCYET BpEMEHH BEIEM OT HavaJla HeonuTa. [ 'unep-
OOMUYECKUI POCT 3aHUMaeT 255 1UKJIOB; B MOMEHT €ro OKOHYa-
Hus B 1982 romy 4ncCieHHOCTh HOCUTEJIEW CETU JIOCTUraeT 3Ha-
YeHU S 232, a YMCJICHHOCTh HaceJleHusi 3eMJId, COOTBETCTBEH-
Ho, k2% =47 MJIpI ¥ JaHHas1 (hOopMyJia MEPECTAET MPABUIBHO
OMUCHIBATh POCT.

CUHTYIAPHOCTh TEOPETHUYECKOU TUNepOOIIb, CUHTYISPHOCTD
IbsikoHoBa — Kanuiipl, HacTyrnaer B MOMEHT BpeMeHu t = 256T.
[MocrosinHas K4, onpenensiomias pocT, cBsi3aHa ¢ 6e3pa3MepHoOin

koHctanTor Karmibl K u ¢ nocrosinnont ®épcrepa C cnenyio-
M oopazom: K = Vk- K4 = 1.05-65536 = 68700, C = k~K42r
=1.1.65536>40 = 1.89-10"".

* %k ok

31ech HY’)KHO OTMETUTD CJIEAYIOLIEE: €C/IA AJITOPUTM BOCHMMU
I11aroB OTBEYaeT JNEHCTBUTEIBLHOCTH, TO MocTosiHHas K4 B ¢op-
MyJsie Ha puc. 1 (mpuOIU3UTENPHO paBHAs OCTOssHHOW Karuiist
K) nomxkHa OBITH B TOYHOCTH paBHA 65536. JleficTBUTENBHO, B
COOTBETCTBUHM C Teoprel Kanuiipl, a Tak:ke COriacHO Halllen Teo-
pun, npousBeneHne KopHA kBagparHoro u3 Ky (K) Ha Tt paBHO
MPOAOKUTENILHOCTH BCEr0 MCTOPUYECKOTO TMeproja pa3BUTUS
YeJIoBeKa, KaK ero 0OBIYHO MPUHSITO OIPEesIsATh: OT HEOIUTa JI0



Hammx gHei. CnenoBartenbHO, kKopeHb 3 K4 (K) paBen umciy
LMKJIOB JI0 CUHTYJIspHOCTH [IbsikoHOBa — Karuipl, T. €. 256, a K

~ Ky = 256% = 65536. TTokasaTellh CKATHS HCTOPUUECKUX MIEpH-

OIOB B TAaKOM CITy4ae JOJKEeH ObITh paBeH JIBYM, a He 2.7, Kak B
padorax C.I1. Karmrpr.

C.I1. Karunia B mocieHe cBoeit padore «Ilapagokcel po-
cra...» 2010 roma «mpuiies Bce Taku K BbIBOAY», UTO TOKa3a-
TeJIb CKATHSI ICTOPUUECKUX TIEPUOJIOB IOJIKEH OBITh PABEH IBYM
(ctp. 182). T. K. 32 MOMEHT Hayajia HEOJIMTA Y HETO B34Ta J1aTa
9000 seT g0 H. 3., T. €. MaJIO OTJIMYAETCS OT TOM, YTO MPUHSATA
B HaIlleid MOJIe/IM, TO He TOJbKO KOJIMYECTBO IUKJIOB, KOTOPbIX
JOMKHO ObITh 15, a He 11, HO M pa3MeTKa UCTOPUYECKOTO Bpe-
MEHU Ha TH [UKJIB Y HETO JIOJDKHA OBITh MPHUMEPHO TaKOH XKe,
KaK y Hac?*,

[locrosiHHass T — eAWHCTBEHHAs pa3MepHasl IMOCTOsIHHAs,
orpeessonas TMnepoOTMIECKUN POCT, €CTh HE YTO MHOE KaK:
nocTosiHHAsA BpeMeHu Kamuiipl, Bpemsi 1IMKJIa pacTyiiel ceTu B
Haleil Mojesu, JUIMTeTbHOCTh KOHIpaTheBCKOro 1UKJIA, MPo-
JOJKUATEIBHOCTD TIOCTIETHET0, BOCBMOIO UCTOPUYECKOTO IepHO-
na 1942—-1982 rr., Moja0BUHA JIUTEILHOCTH [NIOOAIBLHOIO JEMO-

%4 Ha camom ene s K03(puLMeHTa CKaTUsI UCTOPUUECKUX NIEPHOAOB OH IONy-
yus1 Bennuuny e/(e — 1) = 0.583, KoTopyio cTpaHHbIM 00pa3oM okpyriui Ao 0.5, 9to
COOTBETCTBYET NOKa3aTeNo ckatus, papHoMy AByM (1/0.583 = 1.7 = 2). Ilpu stom
aBTop «[lapagokcoB pocTa» He cues HyXKHbIM YHOMsIHYTh HU padoty 10.B. fkosia
1997 roga, B KOTOPOH 3TOT MOKa3aTesb paBeH 1.8, 4To Giirke K JBOMKE, YeM y Hero,
HM Hanty padoty 2006 roma, B KOTOPOH OH B TOYHOCTH PaBeH JIBYM.



rpacuueckoro nepexoga 1982-2062 rr. 1o ¢pyHaaMeHTaIbHAS
MIOCTOSTHHASI BpEMEHH, 3a/1al01asi Macirad, B KOTOPOM JIOJIKHO
U3MEPATHCS] UICTOPUUECKOE BpEMsI OT HEOJIUTA [0 HAIlIUX JHEH.

3aBUCUMOCTb YMCJICHHOCTH HacesIeHusl 3eMJIM OT BpEMEHU B
COOTBETCTBUH C IIPeI0KEHHOM (DOPMYIION Ha puC. 1, Tak ke Kak
Y MOKA3aTeu MPOABWKEHUS IMBUIM3AIMY IO MyTH UCTOpUYe-
CKOTO pa3BUTHSI OT Hauas1a Heosrta A0 1982 rona 3aBucesnu Tob-
KO OT OTHOIIEHUsI BpEMEHH t K MOCTOSIHHOM T, T. €. OT KOJInYe-
CTBa IUKJIOB, TPOUJEHHBIX MUP-CUCTEMOI K MOMEHTY BpEMEHU
t.

Ecnu oTcueT BpeMeHM BeCTH B IMKJAX OT CHUHTYJISPHOCTH
JpsikonoBa — Kamuipl B mporuioe, TeopeTndyeckasi runepoosa
npuoOpeTaeT Hanbosee MPOCTor BUL:



N = 5205 Tnguar= 20221
- X k=1.1
T= Sl T =40 ner
T

-8154=t=1982; 1 =T =256

Puc. 2. 3asucumocmo uucaennHocmu HaceneHuss 3emau om
uucna yukao8 0o ucmopuueckoii cureyasprocmu N(T).

Hanpumep, 94ToObI MOACYNTATH CKOJIBKO JIIOAEH MTPOKUBAJIO B
1700 romy cHavama HAXOAUM YMCIIO IMKJIOB IO CUHTYJISIPHOCTH
HpsaxonoBa — Kanuupl: (2022—-1700)/40 = 8,05 nukia. 3arem
1,1-4,3 mwinmapaa aeniMm Ha 8,05 u nosnydyaem 590 MUITMOHOB
YyeJIoBEK.

CpenHsisi AIUTEIBHOCTh MHHOBAIIMOHHBIX IMKJIOB, TaK e
KaK MPOIOIKUTENILHOCTD ITOOATbHBIX UCTOPUUECKUX TIEPUOIOB
Muip-cuctembl, BoIpaxaercs yepes (pyHJaMeHTa IbHYI0 KOHCTaH-



Ty UCTOPUYECKOTO BPEMEHU T NO OOHOU U Mol dice popmyne
(o606mmenue ruroressl M. [lymmerepa):

Tp=1-2"; 1=40 net

(7)
n=Gusl e

Puc. 3. ﬂﬂume/szocmb SKOHOMUUECKUX U 2100ANbHBIX UC-
mopuvecKux YuUKJ108, 6blpAaiNCeHHAA Uepe3 K6aHn UCImopuuecKo2o
6pemeHU T.

[Tpu 3TOM NPOAOIKUTEILHOCTh COKPAIIAIOIIUXCS IO 3aKOHY
MPOrPECCUU UCTOPUUECKUX MepHOI0B [IpsikoHOBa — Kanuiisl mo-
KeT OBbITh MOJTy4YeHa, eCIM OpaTh IieJible HeOTpHIIATeIbHbIe 3Ha-
YeHUs n B Tpefenax oT Hyjs Ao cemu. Eciu ke Oparh 3Have-
HUS n > 7, TO MOJIydaroTcs nepuroanl somoruu Homo sapiens,
HO pacrojiokKEHUE ITUX NMEPUOJIOB HA OCU BPEMEHU HE OTBEYAET
JAHHBIM TAJIEOAHTPOMOJIOTUH, T. €. IPUMEHsIeMast (PEHOMEHOJIO-
TUYecKas cxeMa IepecTaeT COOTBETCTBOBATh IECTBUTEILHOCTHU.

OTtpuriiatenbHble 3HaYeHUs TapameTrpa n = -1, -2, -4 B ¢op-
myJie (7) 3a1a10T CPENHIOI0 JJIUTEIBHOCTh SKOHOMUYECKUX LIMK-
noB Kysnena, Kyrnsapa u Kuruena. JIioOonbITHO, 9TO MpH N =
-9, -11, -14 nonyyaem, npuyeM ¢ NPUIMYHOM TOYHOCTBIO, AJIsl
MPOAOKUTEILHOCTH KOPOTKMX WHHOBAIIMOHHBIX IIMKJIOB: Me-
CsIll, HEJIEJII0 U CYTKU COOTBETCTBEHHO.



B 3akmountensHoOl 11aBe kuurn Buktopa demtepa «Ilpea-
HIOJIOKEHHUE O CTPYKTYPE UCTOPUU» PACCMOTPEHA CXeMa MOCTPO-
€HHsI UCTOPUUECKUX 1IMKJIOB, «aTOMOM» B KOTOPOW SIBJISIIOTCSI»
OIHU CYTKM UCTOPUYECKOTO BPEMEHU. BO3MOKHO, 3TO Cilydaii-
HOE COBIAJEHUE, HO HEJb351 HE OTMETUTD, YTO MPOAOJIKUTENb-
HOCTbh MHHOBALIMOHHBIX LIMKJIOB U LIMKJIOB [IpsikoHOBa — Kamm-
16l MOXET OBITh MOTy4YeHa MPOCTBIM YMHOXKEHHEM BpeMEHH 00-
panieHus 3eMild BOKPYT CBOEM OCH B Hallle BpeMs (C MOMEHTa
CBOETr0 BO3HUKHOBEHMSA 4.5 MJIPA JIET Ha3a/ U3-3a MPUIMBHBIX
CWJI 3eMJIsl TIOCTENIEHHO 3aMeJIsIa CBOE BPAILICHUE) HA JBOUKY
B HEKOTOPOU LIEJION CTETICHHU.

% %k ok

Teopetnueckas runepdosa Ha puc. 1 HamtydmM oOpa3om
OIKCBHIBAET POCT YMCIEHHOCTH HACEJIeHUs] MUpa OT HEeOJIUTa A0
1982 roma, T. K. Jydine Bcero cootBercTByer padore dépcre-
pa, uccienopanusm C.I1. Kanuipl, padote Mak-9Benu, [xoyH-
ca u Kpemepa, nanasivm OctuHa 1 Bpayapa. 9To 1eHCTBUTENIBHO
TaK, MOCKOJIbKY, BO-IIEPBBIX, NOCTOsAHHASA PEPCTEPA, BHIUMCIICH-
Has 1o ¢opmyne C = k'K4zt = 1.89-10", paBHa YCPEAHEHHO-
My ee 3HAYCHUIO TI0 BCEM 3THM padoTaM (cM. TaBy «KoHCTaHTBI
Kanunipr» ). Y, BO-BTOpPBIX, TOUKM CUHTYJISIpHOCTH (256-39.75 =
8154 +2022 = 10176) — Takke cOBIagaoT.

[Mouemy popmysa Ha puc. 1 CTOJIb XOPOIIO OMKUCBIBAET POCT



HaceJieHUsT 3eMJId, KaKOW IUKJIMYECKUI TPOLECC ¢ MEPUOOM
T 3a/1a€T TJIaBHBIA UCTOPUUYECKUI LUK U UTO OMpPEENSeT KOH-
cranta K — Bce 310 Ha JaHHOM ypoBHE (heHOMEHOJIOTUU TaK 1
OCTaeTCs HEM3BECTHBIM.

YTo0 Ke Takoe CHHIYJISPHOCTD
bsakoHoBa — Kanuupi?

B cBoeii kaure «Ilytu uctopun» .M. [IpsiIKOHOB paccMarpu-
BaeT BOCcEMb (pa3 WM CTYIIEHEN UCTOPUYECKOTrO MpoLecca: Mep-
BOOBITHYIO, MEePBOOBITHOOOIIMHHYIO, PAHHIOW JIPEBHOCTh, UM-
MIEPCKYIO JPEBHOCTD, CPETHEBEKOBbE, a0COIOTUCTCKYIO CpeTHEe-
BEKOBYIO, KAMUTATUCTUYECKYIO W MOCTKAMUTAIMCTUYECKYIO.

da3pl UCTOPUUYECKOTO PA3BUTUSA Nepuoan3aluu [IpsAKOHOBA
XOPOILIO COOTBETCTBYIOT MEPUOAU3ALIMU 10 AJITOPUTMY BOCBMHU
maroB, cM. Taonuity 2. [Tpraem nepBoObITHYIO (ha3y, OTHOCSIITY-
10CS1 K TMIO3[THENAJIEOIUTUIECKOMY TIEpUOJY, MOKHO CUMTATh (ha-
301 32 HOMEPOM HYJIb B TEOPETUYECKOU MEPUOIU3ALINY; Jajee
UAYT BOCEMb UICTOPUUECKUX MEPUOIOB MO AITOPUTMY U ceMb (a3
HbpsIKOHOBA.

Paznuuue B ToM, 4TO B Teopuu umeercs nepuop 1386—1704
IT., OTCYTCTBYIOIIMI B iepuoan3anuu [IpsikoHosa. 1, kpome To-
ro, KaluTaJIMCcTAYECKasi U ocTKanuranucruueckas gaza y .M.
HpsikoHoBa orpannyensl 1840-1950, 1952-77 rr., Torna kak no
anroputMmy — 310 1863-1942, 1942-1982 1 1982—77 rr. YUt0 BBI-
IJIANT MIPUBJIEKATEIIbHEE, T. K. 9TU MEPUO/Ibl HEIUIOXO COOTBET-



cTBYIOT KOHAPAaThEBCKUM LIUKJIAM.

Baxno ormeTuth, 4yto .M. [IbIKOHOB HUKOIJA HE OTHOCKUJI-
sl K pe3yJibTaTaM CBOUX MCCIIEJOBAHMI KaK K JI0rMe. JTO Xapak-
TEpHO 7151 BCeX ero padboT. MOKHO JId B TAKOM CJTy4yae Tepruon-
3alIMIO N0 MPABUIIy BOCbMHU 11IarOB CUMTATh COBMAJAIONIEH B IIpe-
Je1ax HeOOJBIION MOTPENTHOCTH C Niepuoan3anueit JIpsikonoBa?

[ToHATHO, YTO JIIOOOK OTBET HA ITOT BOMPOC CYObEKTUBEH, MbI
e TBEpAO YOeKJAeHbl B TOM, UTO 3TO JEUCTBUTEIBHO TaK, CTOJb
BEJIMKO COBIMAJICHUE HE3aBUCUMBIX IKCIIEPTHBIX OLIEHOK C pac-
YETHBIMU JaHHBIMU. B TakoM citydyae CUHTYJISIpHOCTB [IpsIKOHOBA
— Kanuiibl MOJKHO onpeieuTh CleIyouM 00pa3oMm:

Cuneynsipnocmo /esikonosa — Kanuyvt (ucmopuueckas cum-
2YASIPHOCMb) — MO MOUKA CUHZYASAPHOCHIU IMAUPULECKOLL 2U-
nepooNbL MUPOBO2O 0eMOPAPUUECKO20 POCA HEOOXOOUMAS HA-
PAOY ¢ 0amoll HauaNa HeoAUma ONst PacUema nNePUoO08 MUPOBoI
ucmopuu no npasuny 80comu wazos. K smoii npedenvroii mou-
Ke Ha4 OCU 8DEeMEHU CXOOSIMCSE COKPAWAIOWUECs, NO 3AKOHY NPO-
epeccuu ucmopuueckue yuxkavl. M amo mom Hesuoumvlii pyoesic,
30 KOMOPbIM MUPOBOU UCOPUUECKULL NPOUECC NEPEXOOUN HA CO-
6EPULEHHO HOBBIIL, HEU3BEOAHHBIL NYMb PA3GUMUSL.

HcTopryeckux IMKJIOB, 3aJIaBaBIIUX HAPACTAIONIMN TeMIT
Pa3BUTHS YEJIOBEUESCKOM IIMBUIN3AIINN HA TPOTSKEHUH MOCTIe]I-
HUX JECSTH THICSY JIET, 32 CUHTYJISIPHOCTBIO [bsikoHOBa — Karu-
16l — Oosbinie He OyAeT. UTo ke Hac OXKMAAeT 32 CHHTYISIPHO-



CThIO?

YT0 32 CHHTYJSAPHOCTBIO?

HecoMHEHHO TOJIBKO TO, UTO C IJIOOAJTBHBIMU UCTOPUIECKU-
MU IMKJIaMH OyJIeT MOJTHOCTBIO TOKOHYeHO. OUeBHU/THO, 32 CHH-
T'YJISIPHOCTBIO JIbsiIkOHOBA — Kanuiisl X MpoJoIKeHUe — HEBO3-
MoxHO. Ho 9to OynieT ¢ ”HHOBaIlMOHHBIMU ITUKJIAMM ?

OTBEeTUTDH HA ITOT BOIIPOC, HAXOASCh B paMKax (peHOMEHOIIO-
TMUYECKOM, YUCTO OINUCATEIbHONM TEOPUU HEJb3sl, T. K. HEMOHSIT-
Ha cama npupoa nukJIndHoctd. OnHako noxoxe, yto Konapa-
THEBCKUH ITUKJI KAKUM-TO HETIOCTHKMMBIM 00pa3oM Ompeess-
€T KaK MHHOBALIMOHHBIE IIUKJIbI, TaK U UCTOpUUYecKkue. B Takom
cllydae 3a CHUHTYJISIPHOCTBIO MHHOBAIIMOHHBIX ITUKJIOB TaKXke He
Oynet. bonee Toro, 3a cuHTyIsApHOCTHIO [bsikoHOBa — Kamnuiisl
MOTYT 3aKOHUUTHCS U OMMHHAAIATAIIETHUE COTHEUHbIE ITUKJIbI !

VK oueHb HErnoxoke 3TO SIBJIEHUE Ha pEryJspHbI (pusnye-
ckui mpoiiecc. JJocTaTouHO BCIOMHUTH, MUHUMYM MayHepa,
JIOCTOBEPHOCTb KOTOPOTO CYMTAETCSI JOKA3aHHOM, KOrJa B Teue-
Hue 70 net ¢ 1645-ro no 1715 roa — nsaren Ha CoJHIle MPaKTU-
4yecku He Obuto coBcem! 3a cuHrynsspHocThio pskonosa — Ka-
MIUIIBI 3AKOHYUTCS POCT YUCJICHHOCTU HaceleHusl 3eMJIu, a cama
3Ta YUCJAEHHOCTh YCTPEMUTCS K HEKOTOPOU MPeAeSIbHOM, AaCUMIT-
TOTUYESCKOU BEJIMUMHE.

DTOT POCT YUCIEHHOCTU OT HEOJUTA U JI0 BTOPOI MOJIOBUHbBI
XX Beka, HECOMHEHHO, ObLT CBS3aH C IIUKJIUYHOCTHIO UCTOPH-



YECKOro Mpoliecca, 0 YeM roBopuT 3(ppeKTUBHOCTh aropuTMa
BOCBMU I11aT'OB, HO TIPUPOA ITON CBSA3U B paMKax MpPeJIOKeH-
HOH (PeHOMEHOJIOTMYECKOI CXeMBbI OCTaeTCs 0e3 OOBSICHEHU L.

% %k ok

Yckopenue pa3BUTHS UIMBWIN3ALMHU, CBA3aHHOE C POCTOM Ha-
cesieHus 3eMid (3Ta PyHKLMOHAJIbHAS CBA3b, BUIUMO, HE SBJISA-
eTCsl MPUYUHHO-CIIEACTBEHHOM ), MOKHO CPaBHUTh C YCKOPEHHU-
€M COCTaBa Ha BOCBMH IOCJIEJOBATEIbHBIX YYAaCTKaX JKEJIE3HO-
JOPOKHOTIO ITyTH.

Habop ckopocTi NpOIOIKUTCS U B XOIE IeMOT PapuIecKoro
nepexoa 3a CUHIYJIApHOCTHIO [IpsikoHOBa — Kanuiipl B TeueHne
€llle OIHOTO IMKJIa UCTOPUYECKOTO BPEMEHHU. A 3aTeM, BO BTO-
poi nosoBuHe XXI Beka, JIOKOMOTHUB ITporpecca BbIJET Ha Ma-
TUCTPaJib (IUIMHA KOTOPOM HE OIpeliesieHa) paBHOMEPHOro (He
YCKOPEHHOTO) OECKPHU3UCHOTO Pa3BUTHSL.

OtcyTcTBUE yCKOpEHHA B 3TOM MeTadope O3HA4yaeT MOCTOo-
SIHCTBO YMCJIEHHOCTH HacesleHUs 3eMild, (PUKCUPOBAaHHOE SHEp-
rornotpedieHne, HeM3MEHHOCTh CTPYKTYpPbl C(hOPMUPOBABIIIEH-
¢ Hoocpepsl; B MOCIENI0OBATENILHOCTU: MUA]OJIOTHS, 9THKA, 3C-
TETUKA, UCKYCCTBO, HAyKa, TEXHUKA, TEXHOJIOTUs], CyMMa TEXHO-
Joruid — He OyaeT HOBbIX WieHOB. [To cyTtu, ato Oyner KOHELL
NCTOPHH B IpuBBIYHOM ITOHMMAHUM CMBICJIA 3TOTO CJIOBA, T.
€. KaK Ipouecca HUKJIAYECKOT0, YCKOPSAIOIETocs, KaYeCTBEHHO
MEHSIIOIIErocs], KaKUM OHa, HECOMHEHHO, BO BCEe BpeMeHa U Obl-



Jla: OT HEOJIMTA JI0 HAIIIMX JHEMN.

Yckopenust He OyeT, HO TeMIbl pa3BUTHS BO Bcex OOa-
CTSIX YeJIOBEYECKOH NesATebHOCTU Oyl1yT MaKCUMAaJbHBIMU, pa-
Hee HeBUJAHHBIMM — TaK YTO C KOHIIOM pOCTa YMCIEHHOCTH Ha-
cesieHrs1 3eMJIM TIPOrpecc He 3aKOHYUTCS M TBOPUECTBO HE MC-
ge3HeT. Ho rpo3uT iu CUHTYISIPHOCTh KAKUMU-JIHOO KaTacTpo-
(pamu? Hukakux KaTakJIM3MOB, CBSI3aHHBIX C 3aBEPIIICHUEM ITUK-
JIMYHOCTU UCTOpUYecKoro mporecca B 2022 rony, oxujgaTh He
cliemyer.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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