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Beenenue.

B 3akone P® ot 10.07. 1992 r. Ne 3266 — 1 «O06 oOpa3zoBaHuM» TOCTBJICHA 3a7a4a
yJIydlIeHus: NpoQecCuoHanbHON KOMIETEHTHOCTH OYyIyIIUX CHELUATUCTOB, (OPMHUPOBAHUS Y
HUX TOTOBHOCTM K €aMOOOpa30BaHMIO, HENPEPHIBHOMY IIOBBIIICHUIO KBaTU(pUKALHH,
nepeyYrBaHHUIo.

B sTromM mporecce OrpoMHYI0 pOJib HUIpaeT CcaMoCTOsTeNbHass paboTa MarucTpoB H
aCTIMPAHTOB, KOTOpasi B yIIOMBIHYTOM BBIIIE 3aKOHE KBaTH(PUIIMpPYETCS Kak popMa OpraHu3aIuu
yueObHoro mpomecca. Kak 0O0BeKTHBHOE ycloBHEe (OPMHPOBAaHUS  ITO3HABATEIHHOM,
UCTIOJIHUTENIEHOM, TBOPUECKOM aKTUBHOCTH U CAaMOCTOSATEIIBHOCTH MPU 00Y4YEHUU.

Kakue Obl kBanmu(puUUpOBaHHBIE NpeNoJaBaTeId HE OCYLIECTBISUIM 00pa30BaTEIbHBbIHN
IpoIecC, OCHOBHYIO paboTy IO OBJAJCHUIO 3aHUSMM MarucTpbl W AaclUpPaHThl JOJKHBI
IpojienaTh CaMOCTOSTENbHO. TakuM 00pa3oM CaMOCTOsTENIbHAs BHEAyJIUTOpHas paboTa — 3TO
NeSTeIbHOCTh 10 YCBOCHHMIO 3aHUHM, MpoOTeKaromas ©0e3 HEemOCPEICTBEHHOTO YyYacTHs
npenofaBatens. OpHako dTa paboTa OpraHU3yeTCsl, HAalpaBlAETCs, KOHTPOJIHPYETCS U
OLICHUBAETCS UM.

WuauBuayanbHble 3a/laHusl NMPU3BAHBI PACIIMPUTHh KPYro3op, YriIyOuUTb 3HaHUS, PaBUTh
IBITJINBOCTb, CTPEMIIEHHE K UCCIIE0BATENIBLCKOM NESITEIbHOCTH.

[lenp naHHOTO NMOCOOUS — 00OOIIUTE HAKOIICHHBIH OIBIT OpPraHU3alui CaMOCTOSTENbHOM
paloThl, OXapaKTepu30BaTh pa3JIUYHble BHJbl 33JaHUN JUId CAMOCTOSITEIBHOM paloThl,
peKoMeHaaluy, TpeOoBaHMA K HUX BbINOJHEHUIO. IlpaBuibHas opraHuzauus 5TOH palOTHI
UCKITIOYaeT HeOOXOAMMOCTD MTOCTOSITHHOTO HEMTOCPEICTBEHHOTO PyKOBOJCTBA BCEMH JICHCTBHAMU
oOyuatomuxcs. OTCyTCTBHE TPSAMBIX YKa3aHUH MpernojaBareNs YCTPaHAET BO3MOXKHOCTb
MOCITYIIHOTO M MEXaHWYECKOrO0 OCBOECHMSI MaTepualia, CTUMYJIUPYET CaMOCTOSTEIbHOCTh
MarucTpoB U aCIUPAHTOB.

Llenb camocTOATENBHON PaOOTHI:

- COAEHCTBOBAaTh ONTUMAJIBHOMY YCBOCHHMIO Yy4eOHOro MaTepuasia, pPa3BUTHUIO
IIO3HABATEJIbHOM  AKTUBHOCTH,  OTBETCTBEHHOCTH, TOTOBHOCTM ¥  IOTPEOHOCTH B
camMo00pa30BaHNH;

3amaun caMOCTOSTENIbHON paboThI:

- yriyOJieHHe U CUCTEeMaTH3alus 3HAaHWUM;

- IOCTAHOBKA U PEILIEHUE I03HABATEIbHBIX 3a4a4;

- pa3BUTHE AHATUTUKO-CUHTETUYECKHUX CIIOCOOHOCTEW, YMEHUN paboTaTh C pa3iIMyHOM IO
o0BbeMy, BUAY U XapakTepy MHQOpMaliei, HayqYHol, METOANYECKOM, yueOHOM, epHuoJuIeCcKOn
U IpYyrou JUTEpaTypoil.

- Pa3BUTHE HaBBIKOB OPraHMU3ALUU CAMOCTOATEIBHOrO Y4eOHOro Tpya U KOHTPOJIS 3a €ro
3¢ (HEeKTUBHOCTHIO.

CamocTosATeNnbHYI0 pPabOTy CONPOBOXKIAET MpernojaBareib, BBICTYHNAIOIUN B POJIH
KOHCYJIbTaHTa, KOOpJIMHATOpa, TO €CTh MAarcTpbl M acCHUpPAaHTbl HAXOAATCA B IOCTOSIHHOM
B3aMMOJICHCTBUM U B3aMMOBIIUSHUY.



KENUC-3AJIAHUMSI - meroa akTHBHOrO NpoGieMHO-CHTYALHOHHOTO
aHAJIN3a, OCHOBAHHBII HA 00yYeHHHM NMyTeM pelleHHs KOHKPETHbIX 3a1ay —
cUTyauuii, mpodeM (pelieHne Kemncos).

3A/JAHUE:

- COBMECMHBLIMU YCUTUAMU 2PYRNbL NPOAHATUSUPOBANb NPEON0NHCEHHOE KellC-
3a0anue (803MONCHA U UHOUBUOYATILHASL paboma);

- onpeoenume mun 3a0arusi U NPOOIEMHYI0 CUMYAYUIO,

- cobepume uH@opmayuro O peuleHus  NpoONeMHOU  cumyayuu
NPOCPAMMHOU Kapmwl Kelcd.

- gulpabomaiime npaKmuyeckoe peuleHue;

- OYeHKA NPEeONONHCEHHBIX ANICOPUMMOB U BAPUAHINOE DEULEHUSL,

- 8b1OOP IYUULE20 8 KOHMEKC e NOCMABIIeHHOU NpodieMbl.

Paznen: ®UJTOCOPCKHUE NPOBJEMbI DKOJIOT'NHU

Keiic — 3aganue Ne 1: «BoccTaHOBHTE TEKCT».

1. T'ekkemb OTHOCWJI 3KOJOTHIO K ( ) HaykaM M HayKaM O ( ),
KOTOPBIX MPEXKJIE BCETO HHTEPECYIOT BCE CTOPOHBI CYIIECTBOBAHUS ( ) OPTaHU3MOB.

2. COBMGCTHOC, B3aUMOCOIIIAaCOBAHHOC Pa3BUTHUC YCJIOBCKA W IMPUPOAbI, HA3bIBAKOT

3. ®opma 3ampeToB W OTPAaHUYCHUN, PACTIPOCTPAHSIONIMXCSA HA JIFOOYIO YEIIOBEYECKYIO
JESATENIbHOCTh U UMEI0Iast 0€3yCIIOBHBIM PUOPUTETOM COXPaHEHHE KUBOM MPUPO/IbI, BUOBOIO
pa3HoOOpa3usi TUIAHETHI, 3alIUTY OKpYXKAWIIeH cpeasl oT ( ) Ha3bIBAIOT

« UMIICPATHBY.

4. TepmuH «dKOocHCcTeMa» OBUT TPEMIOKEH AHTJIMHCKUM JKOJIOTOM ( ). Ee
MOJKHO OTIPEICTUTh KaK OTPaHWYEHHOE BO BPEMEHU W IMPOCTPAHCTBE €IUHCTBO, MPHUPOIHBIN
KOMIUIEKC, OOpa30BaHHBIN ( ) opranuzMamu (OHOLIEHO3) M Cpeao WX oOuTaHus,
CBSI3aHHBIMHU MEXy cO00H 0OMEHOM ( Ju( ).

5. CoBpeMeHHas IKOJIOTHS OXBAThIBAET YPE3BBIYANHO IIMPOKUN KPYT BOIIPOCOB U TECHO
neperuieTaercss ¢ LelabIM  PSAAOM  CMEXKHBIX — HayK,  IIPEeKIe  BCEro  TaKUX

b b b b b

6. B HAaCcTOAIICE BPEMA B OKOJIOTHU BBIACIIAIOT psAA HAYUYHBIX OTpaCJ'ICI\/JI U AUCLUIIINH:

b 9. b 9.

Keiic — 3aganue Ne 2: «Ilpoananusupyiite TekcT».

Braoumup Heanoeuu Bepnadckuii 6 ouepke «Heckonvko cnog o Hoocghepe» npezenmogan
pAao0  noaoowcenutl. Ilpoananusupytime u oyexume e2o evicckazvieanus. Hackonbko onu
AKMYaibHbl Ce200Hs?

«Hoocdepa ecth HOBOE TeoJOTHYECKOE SBICHHEC HA HalIeld IuTaHeTe. B Hell BrepBbie
YEJIOBEK CTAHOBHUTCS KpynHeuuiel ceonocuyeckou cunoti. OH MOXKET M JOJDKEH MepecTpanBaTh
CBOMM TPYIOM M MBICIIbIO 00JacTh CBOEHM KH3HHU, IepecTpauBaTh KOPEHHBIM 00pa3oM IO
CpPaBHEHHUIO C TeM, 4TO ObUTO paHblie. [lepex HUM OTKpBIBAIOTCS BCe Oojiee U OoJiee MUPOKUE
BOpUYECKHE BO3MOKHOCTU. M, MOXKeT ObITh, MOKOJIEHHE MOEW BHYUYKH YK€ MPUOIH3UTCS K HX
pacIiBeTy».



«Jluxk mmanetsl - O6uocdepa - XUMHUYECKH PE3KO MEHSETCS 4YEJIOBEKOM CO3HATEJNbHO U
TJIaBHBIM 00pa3oM Oecco3HaTeNbHO. MeHseTCs YeOBEeKOM (PM3MUECKU U XMMHYECKH BO3IYyIIHAS
000JI0YKa CYIIH, BCE €€ TMPUPOTHBIC BOABIY.

«JIuk mnanetsl - Omocepa - XMMHUYECKH PE3KO MEHSETCS YEJIOBEKOM CO3HATEIbHO U
IJIaBHBIM 00pa3oM Oecco3HaTelbHO. MeHseTcsl YeI0BEKOM (PU3MUECKH U XMMHUYECKH BO3/yIIHAs
000J104Ka CyIIH, BCE €€ MPUPOTHBIE BOABIY.

«B pesynbTare pocta 4emoBEeYECKON KyJIbTYphl B XX B. Bce 00jiee pe3KO CTaal MEHSITHCS
(XMMUYECKH U OMOJIOTUYECKH) NpuUbOpedicHble Mops U 4acTH OKeaHa. YeNmoBeK JOJDKEH Tenephb
MPUHUMATH BCe OOJBIINE U OOJBIINE MEPHI K TOMY, YTOOBI COXPAaHUTH AJIsl Oy IyIIUX MOKOJICHUN
HUKOMY HEIpHHAJJIeKAIIIe MOpckue OorarcTBa. CBEpX TOro YEIOBEKOM CO3/AI0TCS HOBBIC
BUJbI U paChl )KUBOTHBIX U paCTeHHﬁ>>.

«B OymymiemM HaM pUCYIOTCSI KaK BO3MOKHBIE CKa30UHbBIE MEUTAHUS: YEIOBEK
CTPEMHTCS BBIMTH 3a TpeAesbl CBOEH IUIAHEThl B KOCMHUYECKOE MpOCTpaHCTBO. MU,
BEPOSATHO, BBIMICTY.

«B Hacrosiiiiee BpeMsi MbI HE MOYKEM HE CUYHMTATBCS C TEM, YTO B MEPEKHUBACMON HaMH
BEJIMKOW HCTOPUYECKOW TpareAuu Mbl IOLUIA II0 IIPABUIBHOMY IIyTH, KOTOpBIM OTBEYaeT
HOOC(hepe».

«Ceiuac Mbl MEpeKUBAEM HOBOE I'€OJIOIMUECKOE SBOJIOIMOHHOE M3MEHEHHE Ouocgepsl.
Ms! BxoauMm B Hoocepy. MOXKHO CMOTpeTh MOITOMy Ha Hamie Oyaymee yBepeHHO. OHO B
HAIINX pyKax. MBI €ro He BBITYCTHM.

Keiic — 3aganue Ne 3: «OneHuTe NO3UIUIO».

Ilo Teopun I'en, MNpeUIOKEHHON AHTIIMUCKUM XMMHUKOM U MbIcauTeneM JlxeimcoM
JlaBnokom B ero pabore «Gaia: A New Look at Life on Earthy», B COBpeMEHHOM TIPEICTaBICHUN
3emiis JOJDKHA pacCMaTpUBAThCs KaK €AMHBIA MU JKMBBIX MaKpO-OpraHu3moB. CorimacHo 3Tou
KOHIICTIIIUH, SBOJIIOLHUS OHOTHI, TO €CTh COBOKYITHOCTH BCEX OHOJIOTHUECKHMX OpPTraHH3MOB
HACTOJIbKO TECHO CBSI3aHa C 3BOJIOLMEH UX (PU3NYECKOT0 OKPYKEHHS B MacllITade IIaHEeThl, YTO
BMeCTe OHM cocTaBisiioT HeuTo, equHyro camopa3BHUBAIOIIYIOCS CHCTEMY, KOTopas oOjanaer
CaMOpPEryJIsITOPHBIMU CBOMCTBAMH, HAMOMHHAIOIMIKUMU (DPU3HOJIOTHUECKHE CBOMCTBA KHUBOTO
opranu3Ma. JT0 HEYTO U Ha3BaHO ['eeil mo mMmeHu rpedeckoit Oorunu 3emnu (Gaia). I'es kak
CBOETO poOJia CAaMOOPraHU3YIOIIasi CHCTEMa, CynepopranusM (Ouosorndeckas meradopa)
o0nasaer caMOpEeryasTOPHBIMU '"TeO(U3HOIOTHUECKUMH' CBONCTBAMH, T.€. MOJJIEPKUBACT
HEINBbIA PsAJ TapaMeTPOB BHYTPEHHEH Cpeabl B OTHOCHTENIBHO CTAOMIBHOM, OJarompusITHOM JUIs
YKUBBIX OPraHU3MOB YPOBHE (TOMEOCTa3 B JIOOOM BPEMEHHOM CpE3e).

CobctBeHHO rHmoTe3a ['er M COCTOMT B YTBEpXKAECHUHU, YTO B IJIAHETAPHOM Maciutade
KU3Hb aKTHBHO MOJJEP>KMBAET OTHOCUTENIbHO CTaOWJIbHBIE YCIOBUS Ha 3emiie, KOM(pOpPTHHIE
JUTsl COOCTBEHHOTO CyIllecTBOBaHus. MHaue roBops, OMoTa opraHu3yeT riiodanbHbIe TapaMeTphl



Cpenbl, HETPEepBhIBHO MOJACTpanBasi Ux "moxa ceds", B mporecce cOOCTBEHHOTO 3BOJIIOIMOHHOTO
pa3BUTHS.

"...Bech 006muK 3eMiu, KIUMAaT, COCTaB TOPHBIX MOPOJ, BO3AyXa U OKEAHCKHX BOJI €CTh HE
TOJIKO Pe3yJbTaT T€OJIOTMUECKUX MPOILIECCOB, HO U SIBISIETCS CJIEACTBUEM MPUCYTCTBUS JKU3HH.
brnarogapst Hempekpamaromieiicss akKTUBHOCTH JKMBBIX OPraHW3MOB, YCIOBHS Ha IUIaHETE
MOJICPKUBAIOTCA B OJIATOMPUSATHOM ISl JKU3HH COCTOSIHHHM Ha TMPOTSHKEHUHM TMOCIEAHHUX 3,0
MuWIMapaoB Jjer. JlroOble BUABL, KOTOpbIE HEONAronmpusiTHBIM 00pa3oM BIUSIOT Ha
OKPY’KAIOIIYIO Cpey, JENaloT €€ MEHEee MPUTOJHOW ISl OTOMCTBA OYyIyT, B KOHIIE KOHIIOB,
W3THAHBI TaK ke, Kak 0oyiee ciadbie, IBOTIOIMOHHO HEMPUCIIOCOOICHHBIE BUIHL..."

Axmyanvna nu «konyenyus 'eu»? Moowcem au oHa nOMOUYb 8 USMEHEHUU MUPOBO33PEHUs.
yenogeuecmea?

Keiic — 3apanmne Ne 4: «UccaenyiiTe 00,1acTh NIPpUMEHEHH .

OnHO M3 BaKHEHIIMX HAIMpPaBICHUN COLMAIBHOW HKOJOTUUU — JKON02US UYeNo8eKd,
y4acCTBYET BO MHOTHX €CTECTBEHHBIX u COITMATBLHBIX HayKax, TaKHX,
KaK aHTPOIIOJIOTHS U JAeMorpadusi, SKOHOMHKA, apXHUTEKTypa M TOPOJCKOE IUTAHWPOBAHHE,
MEJIUIIMHA U TICUXOJIOTHUS U MHOTUX JIPYTHUX.

Ilpuseoume npumepvi npemerenus IKOI02UU YeL08eKa UNU OPYeUX HANPAGIeHUll dKOL02UU
6 GblulenepeyucieHnblx Haykax. llpueedoume npumepvbl npemeneHusi HANPAGIeHUti 3K0I02UU
yenoeeKa 8 Opy2ux HayKax.

Keiic — 3aganue Ne S: «IIpogo/kuTe aHAJIOTHIOY

Kaxxnas ecrecTBeHHOHay4YHasi IUCLHUIUIMHA HMEET CBOIO «0a30BYI0 €AMHULLY U3ydeHus». B
¢usnke 310 — aToM (J4acTHIA), B TUCTOJIOTHU — TKAaHb, B (DU3MOJOTUU — OpraH, B IIUTOJIOTHHA —
KJIETKA, B DKOJOTHHU —

Pazpen: OUITIOCO®CKHUE ITIPOBJIEMBbI BHOJOI'MU, MEJIAUINUHBI W
BETEPUHAPHOM MEJJULIUHBI.

Keiic-3aganue Ne 6. «BoccTaHoBuTE TEKCT»
MCZ[I/II_II/IHa KakK HayKa — 3TO CHGLII/I(bI/I‘-IeCKOG CAWMHCTBO ITO3HABATCIIBHBIX U IICHHOCTHBIX q)OpM
OTpa)KEHHUS U MPeoOpa3oBaTEIbHON ACATEIBHOCTU. B HEMl aKKOMYJIHPYIOTCS 3HAHHS O 370POBHE
nu , JICUCHHU U , HOpMC H , O IIaTOI'CHHOM H

BJIMAHUHU Ha MMAalMUCHTA MPUPOJHBIX, COONUATIBHBIX U MHBIX (baKTOpOB.

Keiic-3aganue Ne 7. «BoccTaHOBHTE TEKCT»
Owmnocodusi MEAUIMHBI TpPU3BaHA BBHIMONHITH PNl CYIIECTBEHHBIX OOIIEHAYUYHBIX (DyHKIUN
METOJI0JIOTHYECKOT 0, U aKCHOJIOTMYECKOTO XapakTepa Kak B IUIaHE

MEXIUCIUTUTMHAPHBIX CBSI3eH METUIMHEI ¢ ¢uinocopueil, ryMaHUTapHBIMH U

HayKaMH, TaK 1 B caMoOU cucTeMe MHUJUOVHCKUX HAYK.
Ococ60 B kauecTBe MpodOIeMbI GUIOCOPUN METUITUHBI CIIEYeT OTMETUTH CBSI3b KIMHHYECKOTO
MBIIUICHHUS] C Pa3BUTHEM HHCTPYMEHTAIBHOTO apCceHalla MEIWIMHBL, a TAKKE C TEXHHKOW H




Keiic-3aganue Ne 8. «BoccTaHOBHTE TEKCT»

Ocob6ennoctu pa3Buths MeauIuHbl X X-XXI BB. — 3TO mpexe BCero HaKOIJIEHHE OrPOMHOTO
o0BbeMa 3HaHWUW, MHOTOOOpa3ue TEOPETUYECKHX OCHOB KIMHHUYECKHX U
nonxonaoB. JlaBuHa Hay4yHOM uWH(OpMAalMKW B HACcTOslIee BpeMsl CTaBUT

npobaemMbl €€ PpalMOHAIBHOTO HCHOJb30BAHUS: OT ONEpaTHBHOCTH U 3 dekTuBHOCTH €€
UCIIOJIb30BaHUSI BO MHOTOM 3aBHCHUT INPOIPECC COBPEMEHHOH COIMANIbHON U

MCEOUIINHBI.

Keiic 9. «IIpoanaan3upyiite TekcThbDy (pa3aes: ¢puiaocodcekne npodaeMbl 6M0JT0TUH)
1. «['eamanpHOCTh [lapBuHa, — ormeuaer akagemek H.B. Tumodees-PecoBckuii B pabote
«"eHeTHKa, 3BOMIONUS U TeOpeTUUecKass OMOJOTHs», — ObUIa B TOM, YTO OH MEPBHIM yBHUJET B
IpUpOJie TPUHIUI ECTECTBEHHOTO OTOOpa, €CTeCTBEHHO-UCTOPUYECKUN MEXaHH3MABOIIOLUU
JKUBBIX CYIIECTB.

IIpoananusupyiime u oyenume 3mo @vickazviganue. Axkmyanvno au ono? Hyoxcoaemcs nu
meopus Y. /lapsuna 6 3awume ce2o00Hs?
2. 1O. YaiikoBckuii B cratbe «lMMyHHTET Kak Oopb0a 3a CyIIECTBOBAHUE)» OTMEYAET:
«MMMYHOJIOTHUS... (popMHpoBanach B mapajjieslb ¢ JApBUHU3MOM, Yepnas HAEeU U3 HEro U u3
JamMapKu3Ma... YCIeXH U Hey1auH 3BOIOLMOHM3MA Ha Hell Jierye BCero BUIHBI»

Mooicno u Habodams 360110YUI0 ce200us? Tlonpobyiime npusecmu npumepbl.
3. «Hanmuuue B Owonoruu OecUHMCICHHBIX MPOOJIEMHBIX BOIMPOCOB BBI3BIBAET K IKHU3HU
¢unocodputo 6uonorun. buonorus — cybnayka, ¢unocodus O6monorun — Meranayka. Bmecre
OHM KakK pa3 u oOpa3yroT Ouonoruto... @unocodusi OHONOTHH CIOXKWIACH JIHIIL B TIEPBOH
nosoBuHe 1970-x rr. Gnaronaps padoram JBuna Xanna u Maiikna Prroza» (B.A. Kanke).

Joxascume umo gunocogus buonoeuu — 5mo MemaHayka
4. Pycckuii 30050r u Teopetuk 6uosnorun H.A. 3apenkoB B pabote «Teopernueckast OMOIOTHSI
OTHMCBIBACT TPU 00pa3za OMONOTHU: (PUBUKO-XUMHUUYECKYIO OHMOJIOTHIO, TPATUITMOHHYIO OHOJIOTHIO
U TEOpPHIO ecTecTBEHHOro otbopa. «[Ipm3HaBas 3aciy’)K€HHO HCKIIOUUTEIBHOE IMOJIOKEHUE
JapBUHM3MA B OWOJIOTHUH, €ro OJaroTBOPHOE BO3JEHCTBHE HAa BCE €CTECTBO3HAHHME M OTIAaBas
nomxHoe nmamatu Y. JlapBuHa, BEIHKOro TPYKEHHKA U BBIAAIOIIETOoCsS OUOIOora, HaJl0 IPU3HATh,
YTO TPaJAULIMOHHASI OMOJIOTHSI, HMEIOINAs IO C KU3HBIO TAKOW, KaKasi OHa €CTh, Ooraue Teopuu
HBOJTIOLINHU, OCBEIIAIONIEH IMyCTh BAXKHEUIITHI, HO BCE )K€ JMH U3 aCIIEKTOB OHOIOTHI.

Kaxue memooonoeuueckue cnedcmsus olmeKkaiom u3 3mo20 CyHcOeHus U Kakoe 3Hauenue
OHU UMerom OJis CO8peMeHHOU unocguu duonocuu?
5. Aurnuiickuii yuenbld XX B. JIx. bepHan mucanm o KOpEHHOM pa3iuyuu, B OCHOBE CBOEH
bunocopckom, mMexay Ouonorueld W TOYHBIMH HayKaMu, OcoOeHHO ¢mu3ukon. B ¢usuke,
oOpaian BHUMaHue bepHal, «MbI MOCTYIUPYEM, YTO CYLIECTBYIOT JI€MEHTApPHBIC YaCTHUIIbI, U3
KOTOPBIX MocTpoeHa Beenennas. buonorus e, B oTinuue ot GU3NKH, 3aHUMAETCS OMHCAHUEM U
cucreMaTH3anueil (pakToB, OTHOCALIMXCS K BEChbMa CIELUAIbHOMY KOMIIOHEHTY BceneHHoi — k
TOMY, YTO MbI Ha3bIBae€M >KM3HBIO HJIH Jaxke Ooyiee y3KO — 3eMHOW JKU3HBIO. DTO B OCHOBHOM
onucaTeNbHas Hayka, OoJblle MOXOoXKas Ha Teorpauio M UMEIoIas Jeli0 CO CTPYKTYpOl H
(GyHKIMEH HEKTOPOro 4uciia cBOeoOpa3HO OPraHU30BAHHBIX CHCTEM B ONpPEACIEHHBIA MOMEHT
BpPEMEHH Ha OTpEeNIEHHOM MIaHeTey.

B uém ycmampusaemcsa ¢punocoghckuil (ommonocuyekuli u cHOCeoio02uYecKull) xapakmep
npobnemuvl? B uém ynukanoHocms 00bekma no3sHanus?



Keiic-3ananne Ne 10. «BocctaHoBHTE TEKCT»
1. buonorwus (0T rpeu. bios — xku3Hb+ l0gos — yueHue) — 3To oTpacib HayKH, KOTOpasi COCTOUT U3
32 nayk. Ilepeuncnure oCHOBHbIE:

2.K Jlunneit (1735) co3nan cucremy KiaccupUKaIui

3. O TpyaHOCTSAX MOCTPOECHUS OMOJIOIMUECKON TeOpUn CBUAETENbCTBYET pa3Buras T. [lIBanHOM
(1839)
4. O0630p OMOJIOTHYECKUX OTKPBHITHH BIIOTH a0 Tpyaa Y. JlapBuHa « » HE
M03BOJIsIET OOHAPYKUTh PEIIAIOIINN IPOPBIB B HAYUHYIO OMOJIOTHYECKYIO TEOPHUIO.

5. Tlo H. TumodeeBy-PecoBckomy, ocHoBHast 3acmyra Y. JlapBuHa cocCTOssia B OTKPBITUU

6HOHOFI/II/I, a4 UMCHHO IMpUHIHUIIA CCTCCTBCHHOI'O 0T60pa.

6.CunTeTnueckas Teopust 3BOJIIOLUSA - 3TO CHHTE3

Keiic-3ananne Ne 11. «Mccaenyiite 06,1acTh NPUMEHEHHUS

1. BypHblil mporpecc IeHOMUKH, OCOOCHHO NpH IUIAHWPOBAHUU U TMPOBEACHUM T'€HOMHBIX
UCCIIEIOBaHMM, TpeOdyeT STUYECKOTO W TPABOBOTO PETYIHPOBAHMS, aHAIMW3a COIMAIBHO-
dunocodckux nmpodiaem.

B kakue wmescoucyuniunapnvie cgepol emopeaemca sma npooremamuxa? 10e mooxcem
npUMeHsamuvcs?

2. CoBpeMEHHbIE MEIUIIMHCKHE TEXHOJIOTMH HaleJIeHbl Ha MPOJJICHHUE TEJIECHOM,
Ouonornueckoi xku3HU. OJHOOOKOE pa3BUTHE TAKUX TEXHOJIOTHH, M0 MHEHHI0O @. DyKysMBbl,
YK€ CTaJlo MPUYMHON TOTO, YTO OOIIECTBO YAEISET CIMIIKOM OOJBIIOE BHUMAHHE MpoOiieMam
9BTAHA3UU M ACCUCTHPyeMOTo (BpadoM) camoyOwuiicTBa. [loaToMy MHOTHE NIOIU TPOIJICHHE
YKU3HU YK€ He BOCIIPUHUMAIOT Kak OJaro.

I'0e moocem bbimb npumeHuma 2eHnasn umdicenepusn? Hoeas cennas umdcenepus — 3mo nymo K
HOB01U (hopme egeeHuru?

3. ®unocodus 370pOBbI HE MOXKET co3faBaThes 0e3 aHanu3a (yHIaMEHTaIbHBIX OCHOBAHUU
ObITHS ~ 4eloBeKa, OOmecTBa M MNPUPOABI B  HMX  CIOXHBIX  B3aUMOCBSI3SIX U
B3aWMOIIPOHUKHOBEHHUSX, COTPSHKEHUX, 03 oOpamieHus: K mpobiaemMe HEeHHOCTH YeIOBEUECKOM
KU3HH B [IEJIOM, a HE TOJIBKO IEHHOCTH 3/I0POBbSL.

Ymo 6yoem MeHAMbCA 6 YCMAHOBKAX U OPUESHMAYUAX KYIAbmypsl 0yoyujeco c8a3u ¢
npobiemamuxoll 300posvs denogexka? Kaxue ompaciu 3KOHOMUKU U XO3AUCMBOBAHUS OOJIHCHBL
BO3HUKHYMb?

Pazpen: ®PUJITOCOPCKHUE ITPOBJIEMbBI CHHEPI'ETUKU.
Keiic-3aganue Ne 12. «OueHuTe Mo3UIUIO»

CdhopmupoBaBmvich B HEApax ©CTECTBEHHBIX HAyK, TAKMX KaK MaTeMaTHKa W (DHU3UKa,
cuHepreTrka B Hadase XXI B. HallIa CBO€ MPUMEHEHHUE B COIMOJIOTHH, JIMHTBUCTHKE, SKOJIOTUN
u ¢unocodun. OOHAPYKUIIOCH YIUBUTEIBHOE CXOJICTBO YPaBHEHUH, ONMUCHIBAIOIINX MPOIIECCHI
B CaMbIX Pa3JUYHBIX OOJIACTAX 3HAHMAX, YTO IMO3BOJMIO TOBOPUTH O CTPYKTYPHOM IOA0OWH
MPOIIECCOB CAaMOOpPraHU3aIUH JIOObIX cucTeM. HBIMU clTOBaMH, pa3HbIe MO MPHUPOJE SIBICHUS
MoryT uaru no cxoxemy cueHnaputo. C.II. Kanuna, C.II. Kypaiomos u I'.I'. Manunenkuii B
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cBoeM oOmiem Tpyae «CuHepreTmka W TPOTHO3BI OyAyHIero» oTMedann: «MOXXHO H3yd4arb
camble pa3HbIC SIBJICHUS, MIHCATh Pa3HbIe YPAaBHEHHS W MOJIYy4aTh OJHU M TE K€ CIICHAPHU. DTO
nopasuTenbHo. MccnemoBaTeny MbITAIOTCS YBUACTh 32 3TUM HOBBIH, 0ojiee rTyOOKUH ypOBEHb
CIMHCTBAY.
Oyenume npugedEHHOe BbICCKA3LIBAHUE 6 PAMKAX OHMOJOSUYECKOU U MUPOBO33PEHUECKOU
napaouembi.

Keiic-3aganme Ne 13. «BoccTaHOBHTE TEKCT»
CuHepreruveckne HANMPABJICHUS:
- TeOpHusA HCCIIEAYET CBEPXCI0KHYI0, CKPBITYIO YIIOPSIA0YEHHOCTh IOBEACHUA

Ha0JII0/JTa€MOM CUCTEMBI; HaIIp. SIBJIEHUE TypPOY1eHTHOCTH;

- Teopus 3aHUMAETCS M3YUYEHUEM CJIOXKHBIX CaMOMOJOOHBIX CTPYKTYp, 4acTo
BO3HMKAIOIIUX B PE3yJIbTaTe CAaMOOPraHU3aLHH.

- Teopus UCCIIEyeT TOBEACHHE CaMOOPIaHM3YIOIIMXCS CHCTEM B

TepMUuHax Oudypkaums, aTTPaKTOp, HEYCTOIYMBOCTD;
- CHHEPreTHKA U MPOTrHOCTHKA MPOTHO3UPYET HA OCHOBAHUU CTCIIHATBHBIX

JUHTBUCTUYECKUX UCCIICIOBAHUN OyAYIINE COCTOSHHSI TIOJICUCTEM SI3BIKA.

TeOpUsi THHAMHYECKOTO0 Xao0ca HCCICAYyeT CBEPXCIOXKHYIO, CKPBITYHO YIOPSIOYECHHOCTb
NIOBEICHHS HAOJIF01aeMOI CUCTEMBI; HATIP. SIBJICHUE TYPOYJI€HTHOCTH;

- Teopus (ppaKTaJIOB 3aHUMACTCS HM3YYCHHEM CJIOXHBIX CaMOIOJOOHBIX CTPYKTYp, 4YacTo
BO3HUKAIOIIUX B pe3ysibTaTte camoopranu3anuu. CaMm mporecc caMoOpraHU3aIluu TaKKe MOKET
OBITH (PpaKTaTHHBIM,

- Teopusi  KaTacTpod mccienyeT  TOBEJICHHE  CAaMOOPTaHU3YIOIIMXCS  CHUCTEM B
TepMHUHAX OUpypKaKs, AaTTPAKTOP, HEYCTOHYMBOCTD;

- JIMHTBHCTHYECKAasi CHHEPreTMKa M TMPOTHOCTHKA TIPOTHO3MPYET HA OCHOBAaHHH
CHEIUATBHBIX JIMHTBUCTUYECKUAX UCCIICIOBAHUI Oy IyIIIe COCTOSIHUS TIOJICHCTEM SI3BIKA.

Keiic-3ananne Ne 14. «IIpuBeaure npumep»

B pamkax cuHepreTM4ecKOd KOHUENIUM CYUTAETCHA, YTO OOIMMMH [JIA Bcex
IBOJTIONMOHUPYIOIIUX CHCTEM ABJISIOTCS:

- HEpPaBHOBECHOCTD,

- CIOHTaHHOE 00pa30BaHNE HOBBIX MHUKPOCKOITMYECKHX (JIOKaJIbHBIX) 00pa30BaHUH,

- I3MEHEHHUS Ha MAKPOCKOITMYECKOM (CUCTEMHOM) YPOBHE,

- BO3HUKHOBEHHE HOBBIX CBOWCTB CUCTEMBI,

- ATanbl CAaMOOPTaHU3alUU U (PUKCAIIUU HOBBIX KAUeCTB CUCTEMBI.

Ilpoananuzupyiime 0aHHoe NONONHCEHUE, NONLIMALIMECH HAUMU €20 NOOMBEPIHCOeHUE,
npuseoume HA2IAOHbLU NpUMeEP, OCHOBAHHBIU HA 8aulell HAYYHO-UCCIe008amMeNbCKOU pabome.

Keiic-3ananne Ne 15. «IIpuBeaure npumep»

OI[HO W3 OCHOBHBIX ITOJIOKECHHH CHUHCPIrC€TUru TIJIaCUT: B COCTOAHUAX, I[aJ'IéKI/IX oT
paBHOBECHUS, HAUMHAIOT  JIEHCTBOBAaTh  OM(YypKalMOHHBIE  MEXaHU3Mbl —  HaJIU4He
KpPaTKOBPEMEHHBIX TOUEK  pa3[ABOEHUs Iepexoja K TOMYy WJIM HHOMY  OTHOCUTEIBHO
JOJITOBPEMEHHOMY PEKHUMY CUCTEMBI — aTTPAKTOPY. 3apaHee HEBO3MOXKHO MpEACKa3aTh, KaKOu
U3 BO3MOXHBIX aTTPaKTOPOB 3aMET cUcTEMA.
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IIpusedume naznaoHblL npuMep AeieHUsA bugyprayuu u OanbHetuull nepexoo K COCMOAHUIO
pasHogecus, Komopulii Oyoem OCHO8AH HA UCCIEO08AHUU 2eHe3UCd U UCOPUYeCcKOU OUHAMUKU
Makux cgpep uenoseueckou YusUIU3AYUU Kax Haykd, 0ouecmeo, no1umuKd, KyJasmypa u np.
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NCTOPUA PUITIOCO®PUU HAYKH B JATAX, JIMODAX H
COBbITUSAX.

3AJAHUE:

- O3HAKOMMECh C OCHOBHLIMU INOXAMU U OCODEHHOCMAMU 83AUMOOEUCMBUSL
@unocoguu c ecmecmeenHvIMU HAYKAMU,

- omcredume GUUAHUE eCMEeCMBEeHHOHAYYHbIX OUCYUNIUH HA NOSAGIEHUe
HOBbIX PUNOCOPCKUX KOHYENYUL U CMEHY MUPOBO33PEHYECKUX NaAPAOULM,

- gvLABUmME, KAK OMKpblmus 6 ecmecmeenHvlx oucyuniunax u HT pesontoyuu
USMEHSAIOM He MONbKO HAYYHYIO KAPMUHY MUPY, HO U Uiocockutl 8327150 Ha Mup.

UCTOPUA HATYPOUJIIOCOPUU U PUJTOCODPUH IKOJIOTI'NU

AHTHYHOCTH

B nentpe rpedyeckoit puiocopun CTOSIIN BOIIPOCH COOTHOIIECHHSI TPUPO/IBI U YEIOBEKA.
AnTtruHas ¢unocodus KOCMOIEHTpPHYHA, TZI€ KOCMOC IMOHMMAeTCs KaK Hepas[eIeHHOCTh
npuponabl u yenoBeka. ®danec, Jlemokpur, Cokpar, [lnaTtoH, Apucrtorenb, JNUKYyp — TaKOB
JAJICKO HE TIOJIHBIN MepedeHb (uiaoco(doB, pa3MBIILIISABIINX U O YEIOBEUECKOM OBITHH, U 00
OKpY’KaroIleH 4eJI0BEKa IPUPOJIE.

Muserckue HaTYpduaocodbl nbITaIUCh 00BICHUTH CTpoeHUE BeeneHHol MeTogamu
MaTEMaTUKU U aCTpPOHOMHUU. POPMUPYIOTCS KOCMOTOHUYECKHE MTPENCTABIEHUS O IPUPOAE, TAC
U3 Xaoca BO3HUKAET TAPMOHMYHBIM KOCMOC (MOPSJI0K), KOTOPOMY JOJDKHO COOTBETCTBOBATH
nofo0HOe TOBeZeHHe 4esoBeka. [IOsABISIOTCS MpeacTaBIeHUS O OCCKOHEYHOCTH MHUPOB, O
1apooOpa3zHOCTH 3eMITH, KOTOpast BUCUT 03 BCSKOM OTOPHI B IEHTpe HEOECHOI chephl.

IIndgarop oOpamiaer BHUMaHNE HA NOPSAIOK, TAPMOHUIO U 3aKOHOMEPHOCTb, LapsALIIe B
MUpe U BHepBble BBOAUT mNoHATHE Kocmoc. YenoBek MHOTMMH aHTHYHBIMU (unocodamu
paccMaTpuBaics Kak 4acTUIa ATOr0 BEIMKOro, HeoObATHOro M OesrpanmuHoro Kocmoca —
MBICIILIUI MUKPOKOCM.

IInaTtoH cuuTas, yTO U3MEHEHUs B NPHUPOJIE — 3TO ECTECTBEHHOE M HEH30exKHOe
NEePEepOXKIECHIH CaMUX BEIICH, KOTOpBIE JUIIb clabble KOMMU BEUYHBIX U HEU3MEHHBIX B CBOEM
COBEPLIEHCTBE UJIEH.

Jns Apucroresi, Ha000pOT, NPUPOJA — 3TO U €CTh HAYaJIO JBMIKEHUS U U3MEHEHUS.
Hesnanue nBuxeHus, BieyeT 3a coO0l He3HaHUE NMPUPOAbL. Takxke ApUCTOTENb, KaK U JpyrHe
AHTUYHBIC MBICIUTENN pa3Jesal NPUPOJHOE, E€CTECTBEHHOE — (IOCUC M HENPHUPOIHOE,
HCKYyCCTBEHHOE, CO3JaHHOE YEJIOBEKOM — TeXHe. Bce co3maHHOE MpUpOJOM MMEET B CaMOM
ceOe Hayajuo JBWXKCHMA M IIOKOs, a BellM, OOpa3oBaHHbIE MCKYCCTBEHHO HE HUMEIOT
BPOKJEHHOIO CTpEMIJIEHH K HM3MeHeHHto. OTCroja M pasrpaHUyYEHUE B JIPEBHEIPEUYECKOU
¢mocopuu HayKu U MEXaHUYECKUX UCKYCCTB.

384-322 rr. 10 H. 5 - ApHCTOTeJb B paboTe "McTopun KUBOTHBIX'" paszianyan BOIHBIX U
CYXOIYTHBIX XUBOTHBIX, IJIABAIOLIUX, JIETAIOIINX, [OJI3AI0IINX U U3y4yall TAKHE BOMIPOCHI, KaK
IPUYPOYEHHOCTh OPraHU3MOB K MECTOOOMTAHUSM, OJUHOYHAS UM CTaliHas KU3Hb, pa3Iuuus B
NUTaHUU U T. [I.

23-79 rr. H. 3. - Ilnununii CTapmmid uccaeaoBai BOIPOCH CTPOCHUS W KU3HU OPTraHU3MOB B
ero 3HaMmeHuTol padbote "EcTecTBeHHas nctopus'.

AHTHYHOE MOHMMAaHMWE MNPUPOABI, I'l€ NPUCYTCTBYET Ppa3lEiICHHE BCETO CYILIEro Ha
€CTeCTBEHHOE U MCKYCCTBEHHOE, Ha 3E€MHOE€ M HeOecHoe, Ha BEYHOE, HEU3MEHHOE,
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COBEPILIEHHOE W YYyBCTBEHHO-BOCIPUHUMAEeMOE€, TICHHOEC B 3HAYHMTEIBHOW Mepe Tepelnio B
CPETHEBEKOBYIO HAaTypuiIocoduro.
CpenHeBeKOBbe
[Ipupona B cpelnHEBEKOBbE — 3TO BeCh YHHBEPCYM, BEChb MHp, BCE, YTO CO3/aHO

Tsoprom. [Ipupona HamensieTcss €AMHBIM CMBICTIOM, OpraHU3aIuel, e1eco00pa3HOCThIO, TaK
KaK OHa 3aMBIIUIEHa W CO3/laHa borom Kak HEYTO XOpOIIO YCTPOEHHOE LeNo€. 3a BCEMHU
U3MEHEHUSMU B IPHUPOJIE YEJIOBEK BUIUT CKPBIThIE 00’KECTBEHHBIE CUJIbI, BCE U3MEHEHUS U
CBSI3U B MIPUPOJIEC TIPOUCXOST B COOTBETCTBUH C O0KECTBEHHBIM 3aMBICIIOM.

@dpa”Huuck A3MCCKMI HE NMPUHUMAN COACpKallylocs B BuOmmu wuaero TocrnoacTra
YeJIOBEKa HAJl MPUPOAON M CUMTAN €€ MPU3HAKOM JbSBOJIBCKOTO MCKYIIECHUS M HETIOMEPHBIX
aMOUIMil YelnoBeKa, €ro IpeXOBHBIX JKEIAHUH M CTPEMIJIEHUIH BO3HECTHCh 3a CUeT JPYIHX
KUBBIX «CYILIECTB», OH BBICTyIIaJI 32 ""paBEHCTBO BCEX TBapel' nepen smuom bora.

AabOept BeJlMKHi B CBOMX KHUTAxX O PACTCHHUAX MPUAAET OOJIBIIOE 3HAUYCHHUE YCIOBHIM
UX MECTOOOHMTaHUs, IJeé TOMHUMO TIOYBBl BAXKHOE MECTO YACTSAET «COJHEYHOMY TEILTY,
paccmaTpuBas IPUYMHBI « 3MMHETO CHa» Y pacTEHHI; pa3MHOXEHHE U POCT OPraHU3MOB CTaBUT
B HEPA3PHIBHYIO CBSI3b UX MMUTAHUEM.

Bospoxaenue

B snoxy Bo3poxiaeHuss moHATHS — 4Ye€IOBEK, Npupojia U bor HamoJHSIOTCS HOBBIM
CMBICJIOM. YeJoBeK CTaHOBUTCS TBOPLIOM, MOJOOHBIM bory, mpuyacTHBIM KO BCEM BHJaM
nesaTenpHOCTH. OH JIMIIb MEHEE COBEPLICHEH, YeM TBOpEll M MOKET, ONMpasCh Ha 3HAHHE
3aKOHOB IPUPOJBI U CaKpalbHbIE 3HAHHS CO3/1aBaTh U MpeoOpa3oBeiBaTh Mup. [Ipupoga — 3to
OOBEKT UCCIICIOBAHUS U TIO3HAHUSI.

HoBas nHTepnperanus npupoasl u bora orpazuinace B yueHur nanrensma. Hukouait
Ky3anckuii cuntan OCHOBHBIM OOBEKTOM HCCIIEOBaHMs MaHTEUCTHYeCcKoro bora, KoTopsIii
CYILIECTBYET B HEPA3PBIBHOM €UHCTBE C MUPOM IIPUPOJIBI.

J:xkopnano bpyHo otoxaecTBiser bora u mnpupoay, HaaelsieT UX OJWMHAKOBBIMU
KayecTBaMU: BEYHOCTHIO, OECKOHEYHOCTHIO, HEYHUUYTO)KUMOCTBIO, TBOpUECTBOM. Cumtas, 4To
O0eckoHeyHOCTh BceneHHoil — 310 crnenctBue OeckoHeuHoit momu bora, bpyHo ypaBHHBan
MoILb npupoasl 1 bora.

['eorpaduueckure OTKpHITHS B 310Xy B0O3pokaeHMs, KOJIOHHU3AIM HOBBIX CTPaH SBHJIACH
TOTYKOM K Pa3BUTHIO OHMOJIOTHYECKMX HayK. TEeXHHMUECKME W €CTECTBEHHBIE OTKPBITHS,
OTKPBITUSI B TPHUPONHOW cdepe cramm OCHOBOH U 0a30i, Ha KOTOPOH CIIOXKWIACH
Hatyppuiaocopus XVI B.Hakomnenue m omnucanue (HaKTUYECKOTO MaTepHaia IMPHUBEIO K
CO3aHHIO HOBBIX MUPOBO33PEHYECKUX KOHLEIIIHUA.

Hosoe Bpems

B HoBoe Bpems mpupoja CTaHOBHUTCS OOBEKTOM HAay4HOrO aHajM3a M IOIpPHIIEM
aKTUBHOM TNPaKTUYECKOM JIesITeIbHOCTH 4YeJOBEKa, MacluTaObl KOTOPOH, B CHIIy YCIIEXOB
KaluTanu3Ma, MOCTOSHHO HapacTtaioT. [Ipupona moHummaercs Kak OOBEKT MPHUIIOKEHHS CHIT
YeJI0BEeKa B COOTBETCTBUH C JAHHBIMU €CTECTBEHHBIX HAYK — (PU3UKH, XUMUU, OMOJIOTHH.

OTKpBITHS B M ICCIIeZIOBaHUS B 001acTu ecTecTBo3HaHM (A. Lle3ansnuna, /I, Pes, K.
Typuedopa, P.boiias, ®.Peau u ap.), paspaboTka HOBOI METO/I0JIOTMH ITO3HAHUS COEAUHSIET
€CTECTBEHHOHAYYHbIE OTKPBITUSA C (PUIOCHCKUM OCMBICTIECHUEM.

TaK)Ke B DOTOT nepnon TIOSIBJISIFOTCST HepBI)Ie HpOTI/IBOpe'-II/IH MG)KI[y YCJIIOBCKOM H
MPUPOJION — YENOBEK CTaj CUMTaTh ceOs IIaBHBIM BO BCEM MUpo3naHuu. Bepa B mporpecc,
HayKy ¥ pa3yM, 3TO TJIaBHAsI OTJIUYHUTENIbHAsI 0COOCHHOCTh 3TOTO MEPHO/IA.

IIpocBenienne
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B »snoxy IlpocBemenuss Bo3pacTaeT Mo3HaBaTENIbHO-MpeolOpasytomias IesTeIbHOCTh
YeJI0BEKa, aKTUBU3UPYETCS CTPEMJICHUE IPOHUKHYTh B TAlHBI IPUPOJIBI, TO3HATH €€ 3aKOHBI U
COOTHECTU C HUMU 3aKOHBI 4esioBeueckon xu3Hu. MccnegoBanus npupoast A.Peomiopom, JI.
Tpambae, C.IL.KpamennnnukoBsim, U.U. Jlenexunnim, I1.C. Ilannacom, K. Jlunneiiem,
K. Brodpdonom u ap. chopmupoBasn 0coObIi, IPOTPECCUBHBIN MOAXO] K U3YUCHHIO SBJICHHIA
MIPUPOJIBI U CITIOCOOCTBOBAIY TMOSIBICHHUIO UACH 00 M3MEHEHUSX OPTaHU3MOB B 3aBUCUMOCTH OT
OKpYXarolKX yciaoBuid. ['ocnoacTBOBaBIIAsk B 3TOT MEPUOJ MEXAHUCTUYECKAs] KApTUHA MUDA,
MpECTaBIsIa MPUPOAY KAK CIIOKHBIA MEXaHWU3M, KOTOPBIA MOKHO JAETaIbHO HCCIIEIOBATh.
YenoBek, OBIaIeBa€T HOBHIMU 3HAHUSIMU, YMEHUSIMU, HaBbIKaMU, paciiupsieT cepsl BIUSHUSL
Ha IPUPOAY, CO3JAET TEXHUYECKHE YCTPOMCTBA, JAIOIIUE €EMY HOBBIE BO3MOXHOCTH MTO3HAHUS
Y TIOKOPEHHUS OKPY’KAIOIIET0 MUPA. DKOJIOTMYECKUX UJEH KaK TAaKOBBIX €LI€ HET, HO HAUMHAET
CKJIQJbIBAThCSl HKOJIOTUYECKAs TOUKA 3PEHUS HAa U3y4YaeMble SIBIICHUS IPUPOJIbI

Kan Kak Pycco cuurtan, 4yTo B KyJIbType W LMBWIM3ALUUU TAUTCS BEIUKOE 3J10,
yIpOXKaroiee €CTeCTBEHHOCTH MHUpa U M3HAYaJIbHOM HEMOpPOYHOCTH yenoBeka. OH MpoBO3-
TJIACHIT TIPHU3BIB «HA3aJl K IpUpoie» (poMaH « OMWIb, WU O BOCIIUTAHUN ), OJHAKO TIOJOOHBIH
JIO3yHT ObUT MaJIO K€M BOCIIPUHSIT.

XIX — XX Beka
XIX cTroneTue CTaHOBHUTCS AMOXOM IApCTBa PAIMOHAIIBHOCTH, 0€30TOBOPOYHOM BEPHI B

HEIMOTPEIIMMOCTh U MOTYIIECTBO YEJIOBEUECKOr0 pa3yMa, YTO MOATBEP KN UCCIETOBAHUSA U
otkpeiTus A. I'ym6oasara, K. b. Jlamapka, O. Jlexannons, K.Pyase, U. apBuna, 3.
I'exkkens, K. MeOnyca u MHOrux Apyrux ecrecTBoucHbITaTesell. UemoBeK MpOBEN YETKYIO
TpaHMIly MEXAY IPUPOAOH U HUBUIN3ALKEH, OTBEN ce0e poJib TOKOPUTEIIS U TIpeoOpa3oBaTess
OKpyKarolero mMupa. Tak MPOM30IIIO OTUYXACHHUE YeJIOBEKa OT MPUPOJbI, HEOTHEMIIEMOMU
4acTbIO KOTOPOM OH CaM U SIBJISIETCA.

[TapanienbHO cTaayd AakTUBHO MPOMAraHAMPOBATHCS TyMaHUCTHUYECKUE B3TJISABI,
MPU3BIBBI OEPEHKHO OTHOCUTHCS K MPHUPOJE, HE NOMyCKaTh XUIIHUYECKOE HCTpedsieHue eé
oorarcTs.

Aandept LBeiinep pazpadboran GpuaocodcKo-3TUYECKYIO KOHLEIIIUIO «0IaroroBeHus
nepes >KU3HbI0» M MPOBO3IIIACKI PABEHCTBO Mepea 00roM Bcex TBapeil, )KUBYLIMX HA 3eMIe
(«Pacnag u Bo3pokaeHue KyJabTypbD», «KynapTypa v 3Tuka», « XpUCTHaHCTBO U MUPOBBIE PEIIU-
run»). OH cuuTall, 4TO YEJIOBEK CTAHET ITHYHBIM JIMIIb TOIJA, KOTJa >KU3Hb, KaK TaKoBas,
KU3Hb PACTEHUN M >KUBOTHBIX OYJET JUIsl HETO TaK K€ CBALICHHA, KaK >KU3Hb uejoBeka. B
KayecTBe a0COIIOTHOTO, OCHOBHOTO NMPHHIIMAIIA MOPAJIM OH BBIABHTAJ CTPEMJICHHE COXPAHSATH
Pa3BUBAIOIIYIOCA KU3Hb, IBUTATh €€ BIepe 10 Bbiciiel ctyneHu. ['ymanuct llBelinep ykazain
Ha HPABCTBCHHBIM AaCTMEKT MPOoOJEeMbl B3aMMOJCUCTBHS TPHUPOALI M  UYEJIOBEUYCCKOM
LUMBWIA3ALUU.

B oteuecTBeHHOW Tpaauuuu TpoOiieMa B3aMMOJCHCTBHSI YeEIOBEKAa M MPHUPOJIBI
Haunbosee riyOoOKo MpeacTaBieHa B GUIOCOGUN PYCCKOT0 KocMHM3Ma. B 3ToM HampaBieHUU
BBIICISIIOT ecTecTBeHHO-HayuyHoe (B. WM. Bepnaackmii, K. J. IHwnoakosckuii, A.JL.
YuekeBckuii u 1p.) u dpunocodcko-penurnostoe (H. @. ®Penopos, B. C. CouioBbes, I1. A.
®aopenckuii, C. H. Byarakos, H. A. bBepasieB u ap.) teucHus. B o0onx HampaBIeHHUIX

AKIICHTHPYETCS BHUMaHUE Ha UJEIX aKTUBHOW aHTPOIIOJIOTHYECKON U COIMAILHON YBOJIIOIHH,
B3aMMOCBSI3aHHOCTH TIPUPOILI M OOIIECTBAa, OTBETCTBEHHOCTH YEJIOBEKa 3a BCE JKMBOE Ha
3emiie, 3a IPUPOY BCEHl TIAHETHI, @ TAKXKE HEOOXOUMOCTH, COETMHUB TYXOBHBIM U HAyUHBIH

14



MOTEHIMAJ YeJI0BEYECTBA BbIpA0OTATh CTPATETHIO IMPEOJOJICHHUS JAUCTapMOHUM M KpU3HCa B
COIIMOTIPUPOIHOM cepe.

1926 r. — kpynHeimmi pycckuii yuyenosli XX B. Bnagumup MBanoBuu Bepnanckuit
(1863-1945) onyOmukoBan KHUTY moja Ha3BaHueM «buocdepa», KoTopas o3HaMeHOBaia
POKJIEHHE HOBOWM HAyKU O NPUPOJE, O B3aMMOCBS3U C HeW 4denoBeka. 11o ero muenuro, pocr
HAYYHOT'O MTOHUMAaHHMsI OKPYKAIOIero MuUpa MpHUBEIeT K MpeBpalieHuio ouocdepsl B Hoochepy
— HOBOE coCTOsiHHE Omocdepsl, mpeoOpa3oBaHHOE B "B HMHTEpecax CBOOOIHO MBICIISIIETO
YeJIOBEYECTBA KaK €IMHOIO 1IeJIOr0", IJie KOHTPOJIUPYEMBI U peryInpyeMblil mporecc oOMeHa
BEIIECTBOM M JHEpruei odliecTBa ¢ MpUPOJOH CTaHET Pa3yMHO COIJIACOBAaHHBIM C JAAHHBIMU
Hayku TpeoOpa3zoBaHueM mpupoasl. OnHako, ydeHbld yke Ha rpanuie XIX — XX cronerwit
OTMEYajJ BCEBO3PACTAIOIME TEMIbl JIeMOrpa)uyeckoro pocra, yKasblBaj, YTO «ILUIOLIAJlb,
JOCTYIIHAsl 3aCeeHUI0 OpraHu3MaMM, OrpaHMYeHa», NpeAynpexaan o Heu30ekKHbIX
HEraTUBHBIX IOCIEACTBUAX, MOCKOJIbKY «HHU OIWH YKUBOM BMJ HE MOXKET CYILECTBOBAaTh B
cpeze, COCTOALICH U3 CBOUX OTOPOCOBY.

KiroueBbIM B (OPMHPOBAHWMU KOHILENIMH HOOC(HEpPHI SBISAETCS 0c000€ MOHMMaHUE
padyma ¥ €ro poJii B MHUPO3JIaHUM, BCEICHHOW M KocMmoce. B.M. BepHanckoro B mnepByro
ouepeslb MHTEPECYIOT MPOLECChl, NMPOTEKaroIue B 0nocdepe, U 3HaAUCHUE YEIOBEKa B ITHUX
npoueccax. @DaxkTop HBOMIOLIMM M NPOJOJDKAIOLIETOCS Pa3BUTUS  4YEJIOBEUYECTBA, OH
MIPAKTUYECKH HE 00CYyKIaeT.

1900 r. — 3xos0rUs 0popMHUIACh KAK CAMOCTOSATENIbHAS HAyYHAasl AUCLUIINHA.

bonpmioil Bkiax B U3y4EHU NPUPOJHOM CpElbl BHECIM BCEMHUPHO HM3BECTHBIC YUYECHBIC-
6oranukn Kiaument ApkaabeBuu TumupsizeB (1843-1920), Bacuamii BacuiabeBuu
HoxyuaeB (1846-1903), ®penepuxk Kiaementc (1874- 1945), Baagumup HukosnaeBuu
Cykaues (1880-1967), a Tak:xe Aptyp Tencau, Jlroasur ¢pon bepranandu npyrue yuensie.

K cepenmne XX Beka »5KoJOrus CTajJla HPUMEHSTh CTPOrO HAyUYHBIM MOAXOM.
ONHOBPEMEHHO CII0XKMJIach TEHIECHLUS, KOTJa 3KOJOrMs Hadaja Bce Oosiee paclbUIATh CBOU
YCUJIMSL TIO0 CIIMIIKOM MHOTUM HampaBieHusiM. IIpexne Bcero, 3To ObUIO CBSI3aHO € OypHBIM
pa3sBUTHEM MOJOJBIX HAyK, OTIIOYKOBABIIMXCS OT KIACCHUYECKMX XUMHUYECKUX, (PU3NYECKUX,
OMOJIOTMYECKUX U APYTHUX.

Bropas mnosoBuHa XX B. ¥ Hayajgo XXI B. 3TO XapaKTepU3YHOTCS BCTPEYHBIM

JBIDKEHUEM M WHTErpalueil B pa3iMyHBIX OTpAcisAX E€CTECTBO3HAHUS, a Takke COJMMKEHHEeM
€CTECTBEHHBIX U COI[O-TYMAHUTAPHBIX HAYK.

Ikopuiaocopusi — CpaBHUTETHHO HOBas o001acTh (uUIOCOPCKOTO 3HAHUSA, Ha
BO3HUKHOBEHHE KOTOPOTO MOBIHUSUIM OypHOE pa3BUTHE €CTECTBO3HAHUS, MPOJABHHYBIIETOCS B
MocieHEe BpeMsi B «TYMaHU3UPOBAHHOCTHU», a TakKKe HENpPEepbIBHO OOHOBIISAIONIErOCs
TEOPETUYECKHE U HKCIIEPUMEHTAIbHbIE CBEJICHHS O TUIaHEeTE.

BaxxupiM mpenMeTroM aHanuza SKoQuiocopuu — 3TO OCMBICICHHE MpoOieM OyIyIero
3eMiH, ONpeAeNeHHE JOMYCTUMBIX TPaHMIl AHTPONOIeHHOW Harpy3ku Ha Ouochepy u
OTBICKAaHHE TaKUX CIIOCOOOB B3aWMOJICHCTBHUSA C MPHPOJHBIMU OOBEKTaMH, KOTOpble Obl HE
NPUHOCWIIM KaTacTpO(PUUECKUX TTOCIEACTBUIN ISl OKPY’KAIOUIEH Cpellbl U CaMOro 4elloBeKa. A
TaKXKe CTPEMJICHHE TPHIATh MOHATHIO JKW3Hb NPUOPUTETHYIO POJb B CHCTEME LIEHHOCTHBIX
OpHUEHTAINH Ka)KJIOT0 YeIoBeKa.

Ha cerogusmnuii geHp 3xkopuiiocopus ABISETCS NUCIUIUIMHONW, B paMKax KOTOPOM
TpaHcQopMHUpyeTCsl MOHMMAHHE COBPEMEHHBIX TJIO0ANBHBIX MpoOJeM, MpUYEeM HE TOJBKO
9KOJIOTHUECKUX, HO M COLMAJbHBIX W Jaxke THoceojormuecknx. Ha 0aze coBpemeHHOMU
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sko(rtocopun 3aKIaIBIBAIOTCS HE TOJBKO OCHOBBI OXpaHbI OMOC(Ephl, MeTOa €€ YITydIICHUS
U PalMOHAIBHOIO MCIIOJB30BaHMs, HO M 00s3aTeIbHOE HCCIEI0BaHHE BO B3aMMOJICHCTBHU C
OKpyXaromieii ero reorpauueckoil, MTPUPOJHO-KIMMATUYECKOM U KyJIbTYpHOU cpenou
oOuTaHusl.

upokuit cnekTp mpobieM B  paMKax dKOJOTMM  TO3BOJIMI  BBIICIUTH B
CaMOCTOSITENIBHYIO O0JIaCTh 3HAHUS HE TOJBKO SKOPMIOCODHUI0, HO U CMEXKHBIE C Hel
JUCIUIUIMHBL: BO-IIEPBBIX, SKOJIOTHS Y€JIOBEKa, SKOJOTHS KYJbTYpbl, COLMAIbHAs AKOJIOTUS U
ap.

Taxke HapoCTaOIIUE HKOJOTHUYECKHE MNpOoOJIeMbl W UX (GHIOCOPCKOE OCMBICICHUE
HOPOJMIM DSl KOHLUENIMA M TPOEKTOB: JesATeNbHOCTh «PuMckoro kimy0ay», KOHIENUHUs
«YCTOMUMBOIO pa3BUTHSA», KOABOJIOLMOHHAS KOHLEMHIMS B3alMMOCOIJIACOBAHHOIO pa3BUTHUS
IPUPOBI-UEIOBEKA-00ECTBA, ACATEIbHOCTh PA3IMYHBIX MPABO3AIIUTHBIX OpraHU3alMi THUMA
«QGreenpeace» U T.IL.

B pamkax otedecTBeHHON (uiochCKO M eCTECTBEHHOHAy4YHOU ImKoyibl Bepnanckuit B.U.,

Tumodees-Pecosckuii H.B., Moucees H. H., T'upenok @. 1., Peiimepc H.®., Durensrapar B. A.,
Kapruuckas P. C., lanwnos-Janunesn B.W., Kanuna C.II., ®pono M. T., Ypcyn A.C.,
Kypatomos C. II., Kusizesa E.H., Jlucees U.K u mHorue apyrue pa3padaTbiBadll U HCCIEIOBAIH
MPOIECCHl TII00ATU3alliK, YCTOMYMBOTO pPAa3BUTHS, B3aUMOOTHOIICHUS YEIOBEKA, MPUPOIBI,
o0ImiecTBa, BHOCS 3aMETHBIN BKJIA]] B CTAHOBJICHHE U PA3BUTHE — IKOJIOTHUU.

ONJITOCODPCKHUE ITPOBJIEMbBI BUOJIOT'UAN

UCTOPUA ®UITOCOPUN BUOJIOT'UHU (BUOJIOTUHN) B JATAX, JIULAX U
COBBITHSAX.

duiochus 6uosoruu — oosacte Grtocodrn, 3aHUMAIONIASCS AHATTU30M U OOBSICHEHUEM
3aKOHOMEPHOCTEH (OPMHUPOBAHUS W PAa3BUTHUS KOMIUIEKCAa HAayK O >XUBOM. buoduiocodus
UCCIIEIyeT TPHUPOAY U CTPYKTypy OHOJOTHYECKOrO 3HAaHMS, OCOOEHHOCTH U CHenupuKy
HAYYHOTO TO3HAHUS JKUBBIX OOBEKTOB U CHUCTEM, CPEICTBA, METOABI U CHOCOOBI MOJAOOHOTO
no3Hanusi. Ounocust GMONIOTUN — ATO MEXAUCHUILUIMHAPHAS CUCTeMa 3HAHHM, 3TO 3HAHUE O
MecCTe OHMOJIOTMH B CHCTEME HAyKU M KYyJIbTYpbl, O BIUSHUM OHOJOTMH HAa W3MEHEHHE HOPM,
YCTaHOBOK U OPUEHTAIIUN B KYJIbTYpE.

duochust OMOIOTHN CIIOKIIIACH JIUITH MepBOU mosioBuHE 1970-x rT., Omarogaps Tpyaam
aMepuKaHCKuX yuyeHbIx JlaBnna Xamia u Maiikia Pero3a.

Jo »sToro Omosyorusi mpoluia B pa3BUTUU TPYAHBIA M MPOTUBOPEUMBBIM MyTh: TO OHA
pa3BHBaJiach KaK 4acThb (QHIOCO(CKOro 3aHHsA, TO KaK cacoMTOATeJIbHash Hayka, TO Kak
WHTETpalIbHOE 3HAHHE.

B oTBerax Ha BOMpPCHI: B YeM COCTOHUT CYIIHOCTH KU3HH? UeM oTiIM4aeTcsl KHBOE OT
HEKUBOT0? — CIOXKHIIOCH JIBAa MTPOTHBOIOJIOXKHBIX MOIX0A: BUTAJU3M U PeTyKIHMOHU3M.

CornacHo BHUTaIM3MY XH3Hb OIPEENAeTCs] 0COOBIM Ha4yaloM, KOTOPOE HE CBOJUTCA C
NPUHIAIIOM, JISKAIIMM B OCHOBE HEXXHMBOH NMPHUPOIBL. PeayKIIMOHN3M K€ TMoJjlaraeT, 4YTo KU3Hb
MOYKHO OOBSICHUTH €€ (U3NIECKON U XMMUYECKON OpraHu3ainei.

AHTHYHOCTD.

B anTtnunoil ¢unocodun mosBISETCS BHUTAJU3M, OCHOBATENIEM KOTOPOTO SBIISICS
Apwucrotens. OH cuuTaj, Y9TOOCHOBOM KMBBIX OPTaHU3MOB CJE€IyeT MPU3HATh HEMATEPUAIbHYIO
nyury (mcroxe). iMenHo oHa siBisiercs ¢opMoit sxuBoro Tena. Jlyma ects 06pa3 U CMBICTHKMBON
OpTraHHU3aIlK, UCTOYHUK, a TAKXKE 1eJb, PaJd KOTOPOU KUBOEC BOSHUKAET U3 HEIKUBOTO.
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brnaromapss ApuctoTento B OWOJIOTHH YTBEPXKIACTCA HIEs IIeJIeCO0O0pa3HOCTH >KHUBOTO,
MOJTyYMBIIIAsl HA3BAHHUE TEJIEOJOrHsl (OT I'PEeU. — «TEJIOC» - )KUBOE). TakuM 00pa30oM MOSBISETCS
TpaAULIMs, CYUTAIOIIAs OCHOBOM KU3HU HEMATEPUaJIbHOE OPraHU3YIoIlee Hayalo.

HoBoe BpemMs.

AHTHYHAsI TpaauLus TOCHOJCTBOBaNa BIUIOTh 10 HoBOro BpeMeHH, B paMKax KOTOPOIO
noseisieTca — MmexaHuuusM (XVII B.), ynonoOmsBIINi OpraHU3MbI U TEJIO YellOBeKa MallliHaM.
[lo ux MHeHUIO, (PYHKIMOHUPOBAHUE >KUBBIX OPraHU3MOB MOXHO OOBSICHUTH C IOMOLIBIO
XUMHUH 1 Hr3uKd. Takoi OIX0]] MTO3Ke TIOTYYHT Ha3BaHHUE peayKIHOHNU3MA.

XVIII Bek.

Ho cepenunbsr XVIII Bexka MeXaHHWITUCTBI JOMHHHpPOBaIW B Ouosoruu. [lo3gHee BHOBBL
AKTUBU3UPYETCS] BUTATUCTUYECKOE JIBIXKEHUE, CTPEMUBIIIEECS ONPEACIUTh CIEUPUKY KUZHU U
e€ npupony.

XIX Bek.

B XIX Beke BUTAIN3M, CHaBas CBOM IIO3UIMHU, CYIIECTBOBAJI IMApPAJUIENBHO C
PeAYKIMOHU3MOM, KOTOpBIH, HAoO0OpOT, Habupan Cuily, YXOIi OT  YIPOLICHHBIX
MEXaHUCTUYECKHX TPaKTOBOK. BMecTe ¢ TeM ocTaBaluCh HEpa3peUIeHHBIMU (DYyHKIIMOHAIEHBIC
poOJIEMBI IIETOCTHOCTH, 1IETIECO00Pa3HOCTH ¥ (POPMHUPOBAHUS KUBOTO BEIIECTBA.

Kinon bepuap, Bumnbeii ¢uswmomor XIX B. oTpuias CyIIeCTBOBaHHUE KaKOW-THOO
YKU3HEHHOW CHJIBI, IPEATIONO0KIII HaJTMUKe )KU3HEHHOTO (aKTOpa, UMEIOIIEr0 3aKOHOAATEeIbHBIN
xapaktep. Tak mosBuics HeoBUTaau3Mm pybexa XIX — XIX BB., mNpeacTaBIeHHBIN
smOpuonorom I'. Ipum u ¢pusznonorom 5. pon Ukckroab. VX uaen He MONyUMIM IIUPOKOH
HOJIEPHKKH.

B xonne XIX B. B punocodun 6uonorun Bo3odaaan IMepaKeHTHbIH Moaxoa (0T aHTJ.:
emerge — BHE3aITHO BO3HMKAThH). CTOPOHHUKHU ATOTO MOAXOA ONPENESISIIN CHeUn(UKY KU3HH
0COOBIMH (PH3UKO-XMMUYECKHIMH CBOMCTBaMH, BO3ZHHKAIOIMIMMHU Yepe3 KauyeCTBEHHBIH CKAYOK.
[IpeBonpruMHA KU3HM 3aKIIOUYCHA B CICU(PUIECKON (HU3UKO-XUMHUECKOW OpTraHu3aIliy.

XX Bek.

[TonbITKM OOBSICHUTH EIOCTHOCTh M Ielecoo0pa3HOCTh MPUBOJSH B Hadane XX B. K
MOSIBJICHUIO XOJU3MAa. XOMUCTHUYECKHA MOAXOA B OHOJOTHHM TOJTYYWJ CEphE3HOE Pa3BUTHE B
1930-x rr. Omarojmapss TEOpuH CUCTeM M KuOepHeTHKH. ABTOp Teopuu cucrtem JI. ¢on
Bepranandgu u ero mocnemoBaTeaM pPacCMATPUBAIOT OMOJOTHMYECKUE CHCTEMBI MOCPEICTBOM
¢uzukn u xumun. K 3tomy noaxony OJIM3KM COBPEMEHHbIE KOHIIETILIMM CaMOOpPraHU3alluy,
ocHoBanue koTopbix no W. Ilpuroxuny m HU. Crenrepce (1986), sBnsercs maTremMaruyecKuit
arnmapaT TEOpUU JUMHAMUYECKOI0 Xa0Cca U HEPAaBHOBECHOW TEPMOJIMHAMUKH.

IlemocTHOCTE ™ 1EJIECO00OpPa3HOCTh B OHOJIOTHHM pa3pabaThiBaeTCs KHOEPHETHKOM.
OcHoBarens Hayku 00 yHpaBIEHUW M CBSI3M B MalllMHAX M JKUBBIX opranusmax — H. Bunep
(1958). Mogenbio XKMBOTO oOpraHusma craia poOoT. Temepb MeXaHHMIU3M TMOIYyYHUT HOBOE
neixanue. Ha 6a3e Teopuu cucteM M KUOMPHETUKU B OMOJIOTHH TOSBISETCS HOBBIA MOAXOJ —
TeOPeTHKO-CHCTEMHBbIH, KOTOPBIH o0ecrmeuns NMOHMMaHWe OpraHM3Ma Kak cucrembl. OH
00yCTIOBHJI POKICHHUE TEOPETUYECKOTO U (MIOCOPCKOTO HAIMpPaBICHHS — OMOCEMHOTHKH.
MonekynsipHasi TEHETHKa CTaja OIEPUPOBATh MOHATUSAMHU «TE€HETHYEeCKas WH(POpMAaInsD»,
«TE€HETHYECKHUM KOMI»

C 1960-x rr.pa3BuUBaeTCs MaTeMaTU4yecKass TEOpPHUsS CHCTEeM M Teopus KaTacTpod.
Ombpuonor K. YoaIuHITOH yTBEp>KIaeT aBTOPUTET MAaTEeMAaTUKH B TEOPETUUYECKOW OMOIIOTHU.
CoznaTenp MaTeMaTHUECKON TEOPHH KaTacTpod U MaTeMaTHUECKON Teopun MopdoreHesa.
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P. Tom y0OexieH B TOM, YTO BUTAIUCTUYECKASI 1 MEXaHUCTHUECKAs MO3UIIUU COBMECTUMBI.

B nauwane XX Beka MOSBISETCS OpraHUIUM3M. ETo OCHOBOIOJIOXHUKH — Ouonoru Y
Purrep, O. Paccen, JIx. Bymxkep cumrtamu, 4TO LEIOCTHOCTh OpPraHHM3Ma OMpEIENsieT €ero
KU3HEIEATeNbHOCTh. OHU CUMTAIM OPTraHU3Mbl TAKUMHU K€ CaMOCTOSTEIbHBIMU MPUPOIHBIMU
€IMHCTBAMHM, KaK aTOMbI U MOJIEKYJIbI.

XXI Bek

[lepciekTuBHOW mapaaurMoil B pa3BuTUM Ouojoruu B Hayane XXI B. cuuraercs
OpTraHMIIN3M.

B XXI B. Ouosorusi Bce aKTUBHEE HCIIOJIB3YET HE TOJIBKO (PU3UKY, XUMHUIO W JPYTHE
TOYHbIE HAayKH, HO M Cyry0O TyMaHUTapHble — JHMHIBUCTUKY, CEMHOTHKY, (uiocoduro,
COLIMOJIOTHIO, JCTETUKY, ITHKYy H Jnp. MHpopmanumoHHas WHTepHpeTanus OHOIOTHYECKHX
CTPYKTYp, pa3padoTKa 3BOJIOLMOHHO-TEHETUYECKUX MOJENEH CIIO0XKHOTO TMOBEACHHUS B MHpE
KHUBBIX OPraHU3MOB, UCCIIEZIOBaHUE (heHOMEHA KU3HHU, OCMBICICHUE CTPEMHUTEIBHOTO Pa3BUTHS
TeHHOM W KJIETOYHOW WH)KEHEpUH, pelIeHHe MpodieM B3aUMOACUCTBUS Ouochepsl u
YeJIOBEYECTBA M MHOTHME JIpyrue mpoOsemMpl, TpeOylOT HE TOJIbKO COBEPIIECHCTBOBAHUS
OMOJOTrMYECKOr0 3HAaHUS, HO U €ro HPaBCTBEHHO-ITHUECKOIO OCMBICIEHUS U HOPMAaTUBHO-
MPaBOBOTO 3aKpEIICHUs. DTUMH 3aJja4aMu 3aHUMAIOTCs Onodunocodus, OMOMITUKA, IKOITHKA,
OHOMONNTHKA, OMOACTETHUKA, COITMOOMOIIOTHUS U IPYTUE CMEKHBIE TUCIUTUINHBI.

ONJTOCODPCKHUE ITPOBJIEMbBI CUHEPI'ETUKHA
NCTOPUSA CUHEPT'ETHUKU B TATAX, IMIJAX U COBBITHUAX.

- Bo3HHKHOBEHHE TEOpPUU CaMOOpPraHU3AIMd — CHHEPreTUKH — OBUIO MOATOTOBJICHO
TPyJaMH MHOTMX BblAArOIIUXCs ydeHbIX. K HUM OTHOCATCS, B nepByro odyepens, Y. Jlapsun —
co3matenb Teopun Ouonormdyeckod spomtonwu, JI. Boabuman u  A. Ilyankape —
OCHOBOIIOJIO)KHUKH CTaTUCTHUYECKOTO0 M JTWHAMHYECKOTO OMHUCAHUs CII0XKHOro asmxkeHus, JIL.H.
Manpgeabmtam - co3iareib HEIMHEWHON Teopuu konebanwmii, a Takke A.H. Koamoropos,
A.A. Auaponos, H.C. Kpbrios, H.H. boroso6os, A.A Baacos, JI.JI. Jlanpay u npyrue.

- CyIiecTBeHHYIO POJb B CTAHOBJIGHUW TEOPUU CaMOOpraHu3anuu chirpanu pabotst B.H.
BepHnaackoro o Hoocdepe.

- Haubonee BrnewarnsOMmMMMH  OBUIM  OKCIEPUMEHTHI C  CAMOOPTaHU3YIOIIUMUCS
XUMHYECKMMH peakiusmu, Hadatele B 50-e rr. B.H. BbeaoycoBbim u B. 7KaGorumHckum.
PesynbraroM mX mcciaenoBaHHi CTalo OTKphITHE «peakimu benmoycoBa — YKabGoTuHCKOT0» —
KJIaCC XUMUYECKUX pEakiui, MpPOTEeKAIoMMUX B KOJIEOATEIbHOM peXUMe, IMPU KOTOPOM
HEKOTOpbIE TapaMeTpbl peakuuu (LIBET, KOHIIEHTpAlMs KOMIIOHEHTOB, TeMIiepaTypa U Jp.)
U3MEHAIOTCS TEePUOAMYECKU, 00pa3ys CIOXKHYI MPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYpPY
PEAKUHOHHOW CPEIbl.

1967 roay - U. 3a0yckuii B mpuIIEN K BEIBOLY O HEOOXOJMMOCTH €IMHOTO «CHUHEPTETUIECKOTO»
MOJIX0/1a, IIOHUMAs TI0J] 3TUM COBMECTHOE HCIIOIh30BAaHME OOBITHOTO aHAIM3a W YUCIICHHOM
MalTMHHON MaTEMaTUKH VISl TIOJyYCHHS PEIICHUN pa3yMHO MOCTABJICHHBIX BOTIPOCOB
MaTEMaTHYECKOTro U PU3NYECKOTO COAECPKAHUSI CUCTEMbl YPaBHEHUH.

- Co3maHueM TEOpHHM CaMOOPraHW3allMd B COBPEMEHHOM €€ MOHMMAHMHM MBI BO MHOI'OM
00s3anbl U. [puroxuny u I'. Xakeny.
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- Tepmun “cunepretuka” ['epman XakeH BrepBbie yrnoTpeOuna B 1969 r. XakeH xoren 4ToObI
CHUHEpreTHKa Urpaja pojb METaHAyKH, MOAMEYAIOIEHd U M3ydarole o0lue 3aKOHOMEPHOCTH
Pa3IMYHBIX CUCTEM, KOTOPBIE YAaCTHBIE HAYKH CUUTAIIA CBOMMHM.

- OCHOBBI TOM HayKH OBIIM 3aJI0’KEHBI MPUMEHUTENIBHO K (PU3UUECKOM XumMHuM npodeccopom
CBobonHoro ynusepcureta B bproccene Mnbeit Pomanosuuem [IpUroXuHbIM, HarpaxaeHHBIM
3a moyiyueHHble UM pe3ynbraTthl HoOeneBckoil mpemueil. OH Ha3Bajn 3Ty HayKy HayKoH o
caMOOpraHu3aliy, Wid Haykol o cioxkHoM. [lozxe Hemenkuit ¢usuk [.XakeH ycneurHo
IPUMEHUJI T€ K€ MPUHLIUIIBI K UCCIIEJOBAHMIO SIBJICHUN B KBAHTOBBIX I€HEPATOPAX U MPEIJIONKUIT
HBIHE HIMPOKO HUCIIOJIb3YyEMOE HA3BAHUE «CUHEPTETHKA.

CuHepreTu4ecKkuii moaXoJ pa3sBUBAETCS CJACAYIOIIMMH IIKOJIAMU:

1. ®dusuxo-xuMuyUeckas U MaTeMaTuko-pusnueckas bproccenbckas HIKOJIA 4187
I[IpuroxuHa, B KOTOpOH ObUTH c(hopMyTMpOBaHHBI IIEPBbIE CHHEpreTnueckue reopemsl (1947 r.),
pa3pabaTaHHa MaTeMaTH4ecKas TEOpus IOBEACHUS IUCCUIIATUBHBIX  CTPYKTYp (TEpMHUH
[Ipuroxxuna), pacKpbIBaJUCh HCTOPUYECKUE IMPEANOCBUIKM U MHUPOBO33PEHUYECKHE OCHOBAHUS
TEOPUM CAMOOPTaHM3alM{, KaK [apaJurMbl YHHMBEPCAJIBHOIO  3BOJIONMOHM3MA. Ha
CErOAHSIIHUN J€Hb MPEEeMCTBEHHMKH A3TOW MmIKoibl pabortator B CIIA u BMecTto TepMuHa
«CHHEpPreTHKa» Ha3bIBAlOT pa3pabOTaHHYI0 MMM METOAOJOTHI0 «TE€OpUEH IUCCHIIATHBHBIX
CTPYKTYp» WU IPOCTO KHEPABHOBECHOW TEPMOIMHAMUKOW.

2. lllxona HenmuHENHHOW ONTHKHU, KBAHTOBOW MEXAaHHUKH U CTaTUCTHUYeCKON ¢usuku ['epmana
Xakena, ¢ 1960 roma mpodeccopa Uucturyra Teoperndeckoit ¢pusuku B Llrytrapre. B 1973
roAy OH OOBEIUHHI OOJNBIIYIO TPYIIY, B pe3ysibTaTe MCCIECIOBAHUN KOTOPHIX MOSBWIHCH 69
TOMOB C IIMPOKUM CIEKTPOM TEOPETHUECKUX, MPHUKIAAHBIX M HAYYHO-IIOMYJISPHBIX padoT,
OCHOBaHHBIX Ha METOJOJIOTUU CUHEPI€TUKH: OT (PU3UKHU TBEPIOTO Tejla U JIa3€pPHON TEXHUKU U
10 Ouodu3uku 1 MpoOIeM UCKYCCTBEHHOTO MHTEIIJICKTA.

3. B Poccum xkpynHemum pa3pabOTUMKOM UIEH YHUBEPCATHLHOTO 3BOIIOIMOHU3MA
Y KOIBOJIIOLIMY YEJIOBEKAa M MPUPOJIBI, a TaKXKe JPYTUX CHUHEPreTUYeCKUX KOHLEMIMHA Obul
akanemuk H. H. MouceeB. Maremarnueckuii ammapart TeOpud Karactpod, NPUTOMHBIN s
ONMCAHHUSA MHOTHX IIPOLIECCOB CAMOOPTraHU3alLiH, pa3paboTaH POCCHUICKUM
MarematukoMm B. 1. ApHonbaom u (bpaHIy3cKuM MaremaTtukom Pene Tomom.
Axanemuk A. A. Camapckuii 1 wiena-koppecnionzienta PAH C. I1. KypatomoB pa3pabortanu
TEOPHIO CAaMOOpraHM3alMK Ha 0a3e MaTreMaTWYecKHMX MoJeNed W  BBIYHUCIUTEIBHOTO
skcriepuMenTta.  Unensl-xkoppecniongiedtsl  PAH M. B. Bonbkenmreitn u Jl. C. YepHnaBckuit
pazpaboTayii  CHHEpreTHYeckwii moaxox B Omodmsmke. CHHEpPreTHYEeCKH IMOAXOM B
TEOPETHUECKOU HUCTOPUU (ucropuyeckas MaTeMaTHKa) c
NoJpa3eilaMy KJIMOJUHAMUKA U KIMOMETPHKA, pasBHBaeTCA B paborax
. C. Yepnasckoro,I'. I'. Manunenkoro, JI. . boponkuna, C. I1. Kanuugsl, A. B. Koporaesa,

C. IO. Masnkosa, I1. B. Typuuna, A. I1. Hazapersna u np.

Cunepreruka 0.1u3Ka K Gpui10coGpcKUM HAyKaM, IIOCKOJIBKY OOBEKTOM SIBIISIFOTCSI BOTIPOCHI
0 TOM, KaKk BOOOIIE BO3HHUKAIOT OPTaHU3AIMOHHBIE CTPYKTYpPbl MaTepUaAIbHBIX 00pa30BaHUN CO
BceMH uX QyHKIHsIMHA. Ho B He MeHBIIEH Mepe 3TO U MHUPOBO33PEHUYECKHUE BOIIPOCHI, HCCIETYS
KOTOpbIE CUHEPreTHKAa MPUBHOCUT XapaKTEpHblE OCOOCHHOCTH, IMOHSATHS, METOMbI, YYKIble
TPAZIULUOHHO CJIOKUBILIAMCS HAyYHBIM HAIIPABJICHUSM.

CuHepreTuka Kak HOBOE HAIIPaBICHHE MEKIUCLUILUIMHAPHBIX UCCIECJOBAHUM IPEICTABIISCT
co0oii uHTEpec I HAyKU B IIEJIOM.
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Pa3paboTka ¢umocopckux OCHOBaHMM CHHEPreTHKH, Kak oTmedeT akagemuk PAH B.C.
CrenuH, — 3TO MOJI€ COBMECTHON aHATMTHYECKOW paboThl (PriIocopOB M YUECHBIX CIICIIHMAINCTOB
pa3iauuHbIX obOnacTeil 3HaHWA. OTa paboTa BKIIOYAET OCMBICICHHE OHTOJOTHYECKUX
KaTerOPUAIbHBIX CTPYKTYP CaMOOPTaHHW3allMd U CaMOPa3BUTHS, aHAJIU3 THOCCOJOTHYCCKON H
MCTOI[OJIOI‘I/ILICCKOI\/‘I TEMAaTUKH, BBIACHCHUC HOBOI'O IIOHMMAHHA IIO3HABATCIBHBIX HACAIIOB U
HOPM, KOTOPBIC H€06XOI[I/IMI:I AJI1 OCBOCHHA CJIOKHBIX CaMOPA3BUBAIOIINUXCS CHUCTCM. 3I[CCB
HY>XCH aHaliu3 TEX HOBBIX CMBICIOB, KOTOPLIC O6p€TaIOT KaTCropunu «IOHUMAHHCY,
«OOBSICHCHHE», «IPEICKa3aHUE», «TCOPHs», «(PaKT» MPUMEHUTEIBHO K CaMOPa3BUBAIOIINMCS
cucreMaM. VIMEHHO B STOM ITyHKTE MPOUCXOIUT TEPEXO] K IOCTHEKIACCHYECKOMY THITY
parmoHansHOCTH. Emne omHuM acriektoM (uiaocopcKux OCHOBAHWN CHHEPTETHKH BBICTYMAOT
MHUPOBO33PEHYECKHE TMPOOJIEMBI, CBS3aHHBIC C BKJIFOUECHHEM B KYJBTYPy HOBBIX HAy4YHBIX
MPEJCTaBICHU O CaMOpa3BUTUHU. 31eCh YK€ €CTh HCCIEAOBaHUS (B TOM 4YHCIE U MOH),
MOKA3bIBAIOIINE, YTO HOBBIC MPEACTABICHUS PE3OHUPYIOT KaK C 3aMaJHOM, TaK U C HEKOTOPBIMU
BOCTOYHBIMH KYJIBTYPHBIMH TpaJUIHUAMU. Bwmecte ¢ TEM, 3TU NPCACTABJICHUA CO3JAa0T TOYKU
pOCTa HOBBIX LIEHHOCTHBIX OPUEHTALNHA B COBPEMEHHOM KYJIbTYpE.
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PE®EPAT - 310 KpaTKoe M3JI0:KeHHE B MUCbMEHHOM BH/Ie COEPKAHUS

U pe3yJbTaToB UHIUBHUAYAJIbHOU yueOHO-HcCce10BaTeIbCKOI
AesITeJIbHOCTH, UMeeT PerjJaMeHTHPOBAHHYK CTPYKTYpPY, COAep:KaHUEe U
oopmienme.

3AJAHUE:

- mexcm pegepama 0ondiceH cooeprcamsb apeyMeHMUPOBAHHOE UZNLONCEHUE
OnpeoeneHHol membl,;

- pegepam Oondxcern ObIMb CMPYKMYPUpPOBan (NO 2naeam, pazoenam,
napazpagham) u eéxnouamv pazoenvl: 68edeHue, OCHOBHAS YACMb, 3AKIIOYEHUe,
CRUCOK UCNOIb3YEeMbIX UCIOYHUKOSB,

- 8 3asucumocmu om memamuxu pegepama K Hemy Mo2ym Ovbimb
ogopmeHbl npunodcerus, cooepicauue OOKYMeHmsl, UIIOCMpayuu, maoauybl,
cxemul u m. 0.

TEMBbI PE®EPATOB:

1. AHTpOIHBI IPUHIUI B KOCMOJIOTHH.

2. T'ennas uHxeHepus v 00JaCTH €€ IPUMEHEHUSI.

3. T'eHHas MHXXEHEPUs KaK COLMOKYJIbTYPHBIN (aKT.

4. JIBOiiCTBEHHBIN XapakTep AOCTHXKEHHH OMOTEXHOIOrHUDPUIOCOPCKO-ITHUECKUE MTPOOIEMBI
T€HHOW UH)KEHEPUHU.

5. EBreHuka m HEOeBreHHKA: GUIIOCOPCKUI aHATU3.

6. EctecTBeHHO-Hay4YHbIEC 3HAHUS KaK OCHOBA Pa3BUTHSI COBPEMEHHOM MEAUIIMHBI U
BETEPUHAPUU.

7. Xu3Hb U caMOOpraHu3zanus

8. 3mopoBbe, 3a0071€Ba€MOCTh U CMEPTHOCTH KaK CollMaibHas mpodiema.

9. Wnes KOCMHUYECKOTrO XapakTepa )KM3HHU B Hayke XX Beka.

10. MuopMaIimioHHO-KOMITBIOTEPHAS! PEBOJIIOLIUS U COLMAIbHBIE U3MEHEHHUS.

11. Uctopuueckas Moaens pa3BuTHs HayuHoro 3HaHus C. Tynmuna.

12. Uctopust popmupoBanus Gpriocopuu HAyKH

13. KoHuenusi yCTORYMBOTO Pa3BUTHS OOIIECTBA, MPOOJIEMBI 1 BOBMOXXHOCTH €€ peaTru3allii.

14. Konuenuus 31€KTPOMarHuTHOM TEOPUH JKU3HU.

15. Meromonoruueckue aceKThl CHHEPTeTUKU

16. MonexymnsipHast SBOIONHS U MTPOUCXOKACHHUE YeTTOBEKA.

17. H.H. MouceeB 0 HEOOX0IUMOCTH KOIBOJIOLUH OOIIECTBA U TIPUPOJIBI.

18. Hayka u e ponb B obmectBe XXI Beka.

19. O6mecTBeHHass 00YCIOBICHHOCTh TEXHUKH.

20. O01Iue 3aKOHOMEPHOCTH BOZHUKHOBEHHUS U Pa3BUTHS €CTECTECTBEHHBIX HAYK.

21. Omapun u Bepuanckwii. [IpoucxoxaeHne OMOIOTHYECKUX BUIOB U TTPOOIeMa BOJIIOIIH.

22. OcHOBHBIE HampaBaeHUs1 GUIOCOPUN HAYKH.

23. OCHOBHBIE PETYJISTUBBL, CTPYKTYpa U pe3yIbTaThl HAYYHOTO MMO3HAHUS U MPOBEPKU
HMCTUHHOCTH TIOJTYy4YaeMbIX 3HAHUH, IPOTHO3 PAa3BUTHSI HAYK.

24. OCHOBHBIE 3Tallbl PA3BUTUS SKOJIOTHH OT OMOIIOTUYECKOTO JI0 COIUOTIPUPOIHOTO CTaTyca.

25. OCHOBHBIE IPUHIUIIBI CUHEPTETUYECKOIO MUPOBO33PEHUS
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26.
27.
28.

29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.

40.

41

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.

57.

58.

59.
60.

61

Oco0eHHOCTH HAYyYHO-TEXHUYECKOTO Pa3BUTHUSI COBPEMEHHOCTH.

[TepcriekTHBBI pa3BUTHS TJIO0ATHHON 1 JTOKATHHOM SKOJIOTHH.

[lepcieKTUBEI XO3SMCTBEHHOW IEATEIBHOCTH YEJIOBEYECTBA B YCJIOBMSX OTPaHMYEHHOCTU
MaTEPHAIBHBIX PECYPCOB IUIAHETHI.

ITouemy mbI noBepsiem Hayke. McTopus Hayku. [ paHuibl HayKH.

[IpuknaaHeie 0071aCTH COUATEHON KOJIOTHH.

[Ipobnema BozaeiicTBus Owonornu Ha (POpPMHUPOBAHME HOBBIX HOPM, YCTAaHOBOK H
OpHUEHTALNH KyJIbTYPBHI.

[TpobseMa BO3MOKHOCTH T€HETHUECKOM KaTacTPO(HI.

[Ipobnema MpoUCX0KACHUS )KU3HU Ha 3eMJIC.

ITpo6aembl MOpanu U GMO3TUKU B COBPEMEHHOM BETEpUHAPUH.

IIpoekT «I'eHOM uenoBeKka» U €ro BIHUSHNE Ha COLMOKYJIBTYPHYIO CUTYaLHIO.
[IponcxoxkaeHue 1 3BOIOLNS KU3HU. DBOJIOLMS U KOdBotonMs. CaMopa3BUBaOIINECS
CUCTEMBI.

Pa3znooOpa3zue ¢popM KU3HU.

ParmoHanbHbI CMBICT JpeBHEH MU(DOIIOTEMBI IPOUCXOKICHUS JKU3HU.

Poas CMU B pa3ButuM ¥ MOMYJIAPU3ANNHN YKOJIOTHIECKOTO 00pa30BaHUs M MPOCBEIICHUS
HACEJICHHU.

Ponb conpanbHOM 9KOJI0TUH B IPEOI0JIEHUN DKOJIOTHYECKOT0 KpU3HCa.

. CuHepreTuka: CTaHOBJICHUE HEJIMHEHHOTO MBIIICHUS
42.
43.
44.
45.

Cuneprerndeckass MHTEpIPETALUsl YUEHUH O CI0KHON IPUPOJIE YETIOBEKA

CoBpeMeHHast 3KOJIOTHsI: HOBBIE HANPABJICHUS U TUCIUTIIUHBL.

CoBpeMeHHbIE METO/IbI MOJICTUPOBAHUS 3aPOKACHUS KUZHU.

ConuaibHO-3THYECKHUE aCTIEKThl IPUMEHEHUSI TeHHON MHKeHepUuH. J[BOWCTBEHHBIN
XapakTep NOCTUKEHUN OMOTEXHOJIOTHH.

CyTtb Teopun 6uochepsl u Hoocheps B.M. Bepraackoro.

CyIIHOCTB KHMBOTO U MpobieMa ero MpouCX0KICHHS.

Teopust OMOIOTUYECKOI SBOTIOIHH.

Teopus Hayunsix peBoonuii T. KyH.

TexHuKa, 4e0BEK, MpUoAa: MpoOIeMbl B3aUMOJACHCTBUS U TPOTUBOCTOSHHUS.

Tpanuuuu IpeBHUX KyJIbTYp U HAy4YHOE TBOPUYECTBO.

TpaguionHas U TEXHOTE€HHAs [IUBUIIM3ALIMSL.

OunocoPCKMii CMBICT KIIOHUPOBAHHUSL.

dunocodckue mpodIeMbl CHHEPTETHKH.

dopmupoBaHue MoaeNH npoucxoxaeHus xxu3nn A.J. Onapuna. Baxueiine cBoiicTBa
YKUBBIX CHCTEM.

UenoBeK W TPUPOJHBIE PECYPCHI: MPOOIEMBI B3aUMOACHCTBHUS B MPOILECCE HBOIIOLUU
LUMBWIM3AIUH.

DOBOJIIOLMST  HAayKW: OT 3HAHUSA K TOHMMAaHUIO, OT KJACCHYECKOrO0 3HAaHUS K
MOCHEKJIACCUYECKOM HayKe.

OKOIyMaHHU3M M DKOAKCHOJIOTHS KaK HOBas CHCTEMa HIPUOPUTETETOB M IEHHOCTHBIX
OpHEHTAIIUM.

DKojoruyeckas KyJiabTypa U €€ pojib B MPEOJ0JICHUN COBPEMEHHON KPU3UCHOM CUTYAIlUH.
DKOJIOTHYECKHe UMITePaTUBbl B 00pa30BaHUM, BOCIUTAHUU U TIPOCBEIICHUH.

. DKOJIOTHYECKHE HUMIICPATUBLBIL COBpeMeHHOﬁ OUBHIIM3allNHN.
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62. DKosorHuecKoe 00pa3oBaHUE HA PA3HBIX YPOBHIX 00pa30BaHUs U BOCITUTAHUS.

63. Dxonoruueckoe mpaBo Poccuun: 0cOOEHHOCTH, TPOOIEMBI U TIEPCIIEKTUBBI PA3BUTHS.
64. DKOJIOTHS ¥ KOHIIENIUSI YCTOWYMBOTO Pa3BUTHSL.

65. Dnoxa Hoocdepsl ¥ MPoOIEMBbI KOIBOIIOLIUH.
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BOIIPOCHI (TEMBI), PEKOMEHAYEMBIE JJIAA
CAMOCTOATEJBHOI'O U3YYEHUSA

Hanuwiil 6u0 camocmosmenvHol pabomsl, Gopmupyem ymeHue camoCcmosimenbHo
omoupams u AHAIUZUPOBAMb MAMEPUAT, Peulamsb NOCMABIeHHble NPodIeMbl U
no3uHaseamesbHule 3a0ayu, KOmMopbvle 603HUKAIOM NPU UCCIe008AHUU 8bIOPAHHO20
0J151 U3y4eHUst ONpoca, cnocoocmeayem yuyOieHHOMY U3yUeHUI0 8blOPAHHOL MeMbl
(coomeemceeHnHo, U u3y4aemoco Kypca), popmuposanuio c60e20 cOOCMEEeHHO20
BUOEHUS NPeOMema UCCIe008aHUS, COOCMBEHHO20 MUPOBO33PEHUSL.

1. B 3akmouaercs 0COOCHHOCTh MEXIYHAPOIHOTO SKOJIOTHUECKOTO MpaBa?

2. B 3akmouaercs 0cOOCHHOCTB PKOJIOTHYECKOTo TpaBa Poccun?

3. B kakue mpoOaeMbl MOXKET BEUIHTCS 00ph0a 3a pecypchi?

4. B yem 3akioyaeTcsl IeATeIbHOCTHO-WH(OPMALMOHHBIN TOIX0J K M3YYEHHIO OO0JIe3HH
JKUBOTHOTO?

5. B d4em cyTh npoOiemsl Teneosoruu B punocoduu 6uonoruu?

6. Bnusaue 6uosioruu Ha GOpMUPOBAHNUE COBPEMEHHOW IBOJTIOIIMOHHON KapTUHBI MHUPBI.

7. BnusHue OMONOrMYECKON TEOPUU IBOJIIOLMU Ha CTAHOBJIEHUE COBPEMEHHON KOHLIETILIUN
rJ100aTBHOTO YBOJTIOIMOHU3MA.

8. B03MOXHO JTM CHU3HUTH YPE3MEPHYIO aHTPOTOJOTUUYECKYIO Harpy3Ky Ha ouocdepy?

9. Kak Baustor rno0aiabHBIE MPOOJIEMBI COBPEMEHHOCTH Ha pa3BTHE BETEPUHAPHOU
MEIULIUHBI?

10. Kak monnmaeTtcs TEpMUH «peayKius» B ¢punocobuu duonorun?

11. Kak nposiBASIOTCS 9KOJIOTHYECKHE TPOOIEMbl U UX pEIlIeHUE B BallleM PErHoHe?

12. Kak CcOOTHOCSATCS COLUAJIbHbIE, TyMaHUCTUYECKUE M SKOHOMHYECKHE OCHOBBI
BETEPUHAPHON METUIINHBI?

13. Kakye KOHLIENIMU U MPOEKThl MOTYT CHOCOOCTBOBATh (POPMHUPOBAHUIO SKOJIOTHUECKHX
MMIIEPATUBOB COBPEMEHHOU KYJIbTYpPbI?

14. Kakue ¢punocodckue mpoOaeMbl CBA3aHBI C TEOPUEH IBOTIONNN?

15. KakoBa HampaBlIeHHOCTb BEKTOpa (PUI0CO(PCKO-METOMOIOTHYEKUX IOAXOI0B K
U3y4eHHIo 0oJie3HeH B COBpeMEHHOM MeauuuHe?

16. KakoBa cnenu¢uka B3aUMOJCHCTBUS CYOBEKTUBHBIX U OOBEKTUBHBIX (PAKTOPOB B
npoliecce IMarHocTu 3a00IeBaHui?

17. KakoBo coaepskaHue MPUHIIAIA OpTaHuI3Ma?

18. MoxeT 11 M3MEHEHHE MHUPOBO33PEHUYECKONW MapaJurMbl MOBIUSATh HA «3KOJOTHYECKOE
[IOBEIECHUE) JIFOAEH?

19. HazoBUTE OCHOBHBIE KOHLIENTYaJIbHBIE TIOJXO/IbI K XapaKTEPUCTHKE CYIIIHOCTH JKU3HHU.

20. Hoocdeprast KOHIENINS — YTOHUS WIH PEaTbHOCTH?

21. HTP u rno6anpHbIe SKOJIOTHYECKHUE TPOOIIEMBI.

22. O603Ha4Te XapaKTepHble MPUHIMITBI CHHEPT€TUKN?

23. OCHOBHBIC TPUHIUIBI W OPHUCHTALUA COBPEMEHHON OHOATHKH W OMOMETUITMHCKOM
STUKH, OMOIOJIUTHYECKUX KOHIICIIIINH, OMOTEXHOJOTHI U OMO3CTCTUKH.

24. OCHOBHbIE 3Tallbl CTAHOBJICHUS U CTPYKTYpa CUHTETUYECKON TEOpUH IBOJIIOLINH.

25. OxapakTepu3yiTe OCHOBHBIE KOHIIETLIMM CYIIHOCTH 3aKOHOB MpUPOAbl (HayKH) B
¢mrocopun HoBoro BpeMeHu (NpUHYIUTENbHAs, WMMAaHEHTCKas, IO3UTUBUCTCKAs,

KOHBEHIIMOHAJIMCTCKAs)?
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26.
27.

28.
29.
30.
31.
32.
33.

34.
35.

[lepeuncnure kputepun 60JIE3HU.

[TomoxeT 75U mNpuUMEHEHHE BO300HOBISEMBIX HCTOYHUKOB DSHEPTUU U PECypcoB
MPEOA0IETh SKOJIOTHUECKH Kpru3uc?

[TpuHIIUIIBI caMOOpTaHHU3aIMH B HEOPTaHUYECKON U KUBOM MPUPO/IE.

Packpoiite punocodcko-MeTo10I0rn4ecKrue acteKThl yUeHUsI 0 HOPME U 3/10pOBbBeE.
CyIecTBYIOT JIM TPaHUIBI aKTUBHOM NMpeoOpa3oBaTeIbHON NEATETbHOCTH YeIOBEYECTBA
M0 OTHONICHHIO K Mpupoe?

Xaoc W TMOPSAIOK, DHTPOMUS W KHU3Hb, CBOOOJA M E€IMHCTBO — OXAapaKTEPHU3YHTE ITH
MOHSTHS B PaMKaX CUHEPTeTUKU.

Yem oOBsicHsICTCA BO3pacTaHene poiiu ¢puaocopur B MEIUIIMHE U BETCPUHAPUHU B HAIIIH
THU?

Yrto Takoe BUTAIN3M U MEXAHUIIU3M B OHMOJIOTUU?

Uro Takoe CHHEepreTuKa: mpeaMeT, MeTo I, uies?

DKoJIorn4ecKoe BOCIUTaHNE U 00pa30BaHUE — C YeTO HAUMHATH?
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TECTBI — 3TO KpaTKue, CTAaHAAPTH3HPOBAHHbIE WM He
CTAaHAAPTU3HUPOBAHHbIEC NPO0ObI, UCNIBITAHUSA, MO3BOJIAIOIINE OBICTPO OLECHUTH
Pe3yJIbTATUBHOCTH MO3HABATEJIbHON JAESITEJIbHOCTH CTYJAEHTOB, T.€. OLCHUTH
CTeNeHb U KAYeCTBO JOCTHKEHUS KAXKAbIM CTYICHTOM LieJieil 00y4eHust
3A/JAHUE:

- O3HAKOMmMeECH C Mecmamu,

- UCNOIL3YS 3HAHUS, NOTYYEeHHble 8 npoyecce 00yYeHUs, a MAaKice

O0onoHume nbHule JumepamypHble U 2J1eKmpoHHble UCIOYHUKY NPABUTLHO
omeemums Ha 3a0AHUsL MEeCMO8.

1. ®unocodcekue npodaemMbl OMOJIOTHHA

S: OcHoBHas 3a/1a4a OMOJOTUYECKON HAYKU —

+: uHTErpanus OMOJIOrMYECKOro 3HaHUs B paMKax 0O1el TeopuH
+: co3panue o0IIei Teopun

-: pPa3BUTHE TOJIHKO IBOJIOIIMOHHON OMOJIOTHH

-: nuddepenmanyst OMOIOTUYECKOTO 3HAHUS

S: O6nacTh punocodun, 3aHUMAIOMIASLCS aHATU30M H 00BICHEHUEM 3aKOHOMEPHOCTEH
q)OpMI/IpOBaHI/IH " pa3BUTHA OCHOBHBIX HaHpBHeHI/Iﬁ KOMIIJICKCA HAYK O JKUBOM —

-: putocoust FSKoIOTHH

+: pumocodus 6monorun

-: Obnodusuka

-: Ouoreoxumus

S: «AHTPOIHBIN NPUHIMIT» YTBEPAKAALT, UTO ...

-1 TOJIKO pa3yM 4eJloBeKa CIIocOOeH MOo3HaTh yCTpoicTBO Beenennoi

-1 YEJIOBEK MOKET MEHATh TeUeHHE (PU3NIECKHUX MPOLIECCOB

-! CYLIECTBYET MHOXECTBO MUPOB, B KOTOPBIX CYILIECTBYET Pa3yMHbIN YEIOBEK

+: cooTHOIIEHNUS (PU3NUECKUX BEJIMYUH BO BeceneHHON TaKOBBL, YTO TOJIBKO MPHU 3TUX
COOTHOILIEHUSIX MOT MOSIBUTHCS U BBIKHUTH YETOBEK

S: YdeHune o HpaBCTBEHHOW CTOPOHE ACATEIHHOCTH YEIOBEKa B METUIIUHE U OMOJIOTHH —
+: OHOdTHKA

-: OMOACTETHKA

-1 COLIMOOMOIOTHS

-: YUE€HHE O MOpaJU U HPAaBCTBEHHOCTH

S: IlepcniekTUBHOE HAIPaBIEHNUE COBPEMEHHOM OMOJIOTHH, CTPEMSIIIIEECS] COCTaBUTh MOJHBII
NepeveHb BCeX OEIKOB, BXOMSIINUX B CTPYKTYPY JKUBBIX OPTaHU3MOB ...

-: OMOHMKaA

+: IpOTEOMHUKA

-: TCHOMHKa
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-. CBI'CHHUKAa

S: Hayka 0 3aIIMTHBIX CBOMCTBaxX OpraHu3Ma ...
- MEQULHA

- aKMEOJIOTH

+: IMMYHOJIOT U

- MUKpOOHOJIOTHS

S: AMepukaHckuii 6uoJor D. YHUICOH MPe 10U IPOSKT HOBOW HAYKHU O OMOJIOTHYECKHUX
OCHOBax MOBEJICHH YeI0BeKa, KOTOPYIO OH Ha3Bal ...

-1 9TOJIOTHUS

+: cormoOuonorus

- AaHTPOIOJIorus

-1 4EJIOBEKOBEJIEHUE

S: buonornyeckasi Hayka 0 TPOUCXO0KICHUH U SBOJTIONNH (PU3NUECKON OpraHU3aIiK YeI0OBeKa U
€ro pac ...

+: aHTPONOJIOT U

- 3TOJIOT YISt

- OKOJIOT U

-: Ouonorus

S: AuTpomnonorus

-: HayKa O B3aMMOJICHCTBUHU YEJIOBEKA U OKPY>KAIOIIEH MPUPOTHOMN Cpe bl

-: YUEHHE O CTPOCHUU U IBOJIIOIIUHU YEJIOBEKOMOJOOHBIX 00€3bsiH

+: Ouostornyeckasi Hayka o MPOMCXO0KIEHUH U SBOIONHH (PU3NUeCcKON OpraHu3aliy YeJIoBeKa U
ero pac

S: EBrennka — 370 ...

-: yueHue 00 UHIUBUAYaTbHOM Pa3BUTUU PACTEHUH U KUBOTHBIX

+: reHeTHYECKas KOHIECHIIHMSI O BO3MOKHBIX METOIaX BIMSHHUS HA DBOJIOLMIO YEJIOBEUECTBA JIJIS
COBEPIICHCTBOBAHUS €TI0 MPUPOJIBI

-: HayKa 00 0OIIMX 3aKOHAX TMOJIyYEHUs, XpaHEHUS, TIepeadn U rnepepaboTku HHPOpMaIUH

- aHTUHAYYHOE YUYCHHE O OMOJOTUYECKON HEPABHOIIEHHOCTH Pa3JIMYHBIX pac U HapOJ0B

S: HeoOxoaumble MpU3HAKK MYy TaLlUU:

+: cilydaiiHOe U3MEHEHHE CTPYKTYPbI HACJI€ZICTBEHHOW MOJIEKYJIbI

-1 CO3HATEIbHOE U3MEHEHUE Habopa XpOMOCOM

-1 CO3HATEJIbHOE U3MEHEHUE CTPYKTYPhl HACIIEICTBEHHON MOJIEKYJIBI
+: cirydaliHOe M3MEHEHNE HACIIEeICTBEHHOM HH(pOpMaIiu

S: IIpupoaHsbie SBIICHUS, OTHOCSIIUECS K MyTareHaM ...
+: TeEMIIepaTypa

+: paguanus

+: TsDKeIble MEeTalIbl
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-: JIGTKHWE METAaJIJIbI
+: BUPYCHI
-: OeJIKu

S: MyTtaressl — 3710 ...

+: (hakTOpBI, BBI3BIBAIOIINE MYTAIIUH

-: HICTIOPYEHHbBIE T'€HbI

- HICKa)KEHHBIE TeHBI

-1 (pakTOPBI, BBI3BIBAIOLINE CITy4aliHble KOMOMHALIUNA XPOMOCOM

S: Myramus —

+: BHE3aITHOE U3MEHEHHUE HACIIEACTBEHHBIX CTPYKTYP, BI3BAHHOE €CTECTBEHHBIM UITU
HCKYCCTBEHHBIM ITyTEM

-: IOTYYCHHE CIOKHBIX COSUHEHHA U3 00Jiee TMPOCTHIX

-: Cly4aiiHbI€ OTKJIOHEHUSI CUCTEMBI OT HEKOTOPOTO CPETHETO MOIOKEHHUS

S: Bupyc —

+: B030yuTens HHMEKITMOHHBIX OOJIE3HEH pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
Pa3MHOXKAIOIIUNCS TOJTBKO BHYTPH JKUBBIX KIETOK

-: MaTepHUANIbHBII HOCUTENb TeHEeTUYECKOM nHpopMarmu

-: OpraHu3M, MTUTAIOIIHMIACS 32 cUeT (POTOCHHTE3A.

S: T'enbl — 310 ...

-1 MOJIEKYJIbI, B KOTOPBIX 3aKoJupoBaHa HHpopmalus o ctpykrype JJHK

+: yuactku Monekyiel JIHK, cTtpykTypHas 1 QyHKIMOHANbHAS €JUHUIIA HACIEICTBEHHOCTH
JKUBBIX OPraHU3MOB

-1 OpraHesuibl, HaXosIIMecss BHYTPH KJIETKH U CofiepKallue B cede crnennpuieckue 0emKy,
OTBEYAIOIUE 3a BHENIHNE ((PEeHOTUITNYECKHE) TPU3HAKH OpraHU3Ma

- 0coOble KJIETKH, HecyIine B ce0e HaclIeICTBEHHYI0 HH(OPMALIHIO

S: I'eHOM YeJIoBEeKa — 3TO

+: COBOKYITHOCTh HACIIEACTBEHHOTO MaTepraa, 3aKIFOUeHHOTO B KJICTKE YeJIOBEKa
- COBOKYITHOCTh aTOMOB ¥ MOJICKYJT

-: COBOKYITHOCTb KJICTOK M TKaHEH

-: COBOKYITHOCTb 3JIEMEHTAPHBIX YaCTHI

S: PesynbraT peanuzanuu npoekra «I'eHoOM 4enoBekay ...

-: CO3JjaHHE TOJHOM KapThl FEHOB YEJIOBEYECKOM NOMYJISLIAN

-1 pacmupoBKa reHETUYECKOT0 KOJIa

+: onpeneneHne nocIeA0BaTeNbHOCTH HYKJICOTHIOB B TEHOME KOHKPETHOT'O Y€JI0BEKa
-1 ompeneneHne (PyHKIMOHAIBHOTO 3HAYEHHSI BCEX T€HOB, BXOSIINX B TEHOM YEJIOBEKa

S: TIpoueccy permkanuy COOTBETCTBYET clelytolas ononorndeckas QyHKIUS —
+: ynBoenue monekyinsl JJTHK
-: coznanue mosekynsl PHK Ha 6aze monekymnst JTHK

28



-: cuHTe3 Oenka Ha ocHoBe MoJiekyisl PHK
-: pacuerieHue moJiekyssl JJHK

S: Hayka 0 3akOHOMEPHOCTSIX HACIEJACTBEHHOCTH U U3BMEHYUBOCTH ...
+: FeHEeTUKa

-: EBrCHHUKA

-: OHOXHMUS

-: MOJICKYJIIpHasi OMOJIOTHS

S: OcHoBHBIE QYHKIIUN HYKJIEHHOBBIX KHCJIOT ...
-1 KaTanu3 OMOXUMUYECKUX PEaKIuit

+: pery1mpoBaHie CUHTE3a OEJIKOB

+: XpaHEeHHEe HACJIeICTBEHHOW NH(POpMALIUN

-: peryaupoBaHue MeTadonm3ma

S: T'enom ...

- TIOJIOXKUTEIIBHO 3apsKEHHAs 4aCTULA, BXOASIIAsA B COCTAB Apa aTomMa

-1 DJIEMEHTApHAas )KUBasi CHCTEMA, OCHOBA CTPOCHHUS U )KU3HEAEATEIbHOCTH BCEX KUBBIX
OpraHU3MOB

+: COBOKYIIHOCTb I'€HOB, COJIEPKAIINXCSI B OIMHAPHOM Habope XpOMOCOM JaHHOH KUBOTHOM
WM PACTUTEIILHOM KIIETKE

S: Cuctema «nepeBojia» Nociaea0BaTeIbHOCTH HYKJIeoTH10B B Mojekye JTHK B
II0CJIEI0BATENbHOCTh AaMHHOKHCIIOT B MOJIEKYJIe OeJIKa — 37O ...

-. T€CHOTHUII

- MUTO3

-: TEHOM

+: TEHEeTUYECKUI KOJT

S: Ocnosnas ¢pynkus JJTHK

-: TIOJTy4aTelsl HaclleICTBEHHON NHpOpMaIuu

-1 HOCHTEJb HACJIeICTBEHHON MH(OPMAIINH B ITPOIECCE €€ HCIIOIB30BAHMS B IIPOIIECCE CHHTE3a
OeKOB

+: OCHOBHOW HOCHUTEJb M XpaHUTEb HACIEACTBEHHOW HHPOPMALIUU

-: pa3zpaboTyrKa HACIEACTBEHHON HHPOpMAITIH

S: ABtopst otkpeiTus JJHK kak HOocuTens HacneACTBEHHON HHPOPMAIIIH:
-: Mopraun

-: Konbio

-: Tumodeen-PecoBckuit

+: Kpuk 1 Yorcon

S: Yuensie, momyuusiue HobeneBckyro mpemMuto 1Mo GU3HOIOTHN 32 OTKPBITHE MOJICKYJISIPHOMN
crpyktypsl JHK ...
-: H. Konb1ios
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+: JIx. Yorcon
+: @©. Kpuk
-: P.®uiep

S: Monekyna JIHK cocTouT U3 1ByX 3epKajbHO 0TOOpaXKaloMUX IpyT Apyra
(KOMILIEMEHTAPHBIX) METTOYEeK. ITO HEOOXOUMO IS ...

+: BocnpousBoacTBa MoJiekysl [JHK

-: IOBBIIIEHUS cTabubHOCTU MoJieKyJbl JTHK

-: TapaHTHH LIEJIOCTHOCTU FeHETUYECKON HH(opMauu

-1 COXpaHEHUs FTeHeTUYeCKON NH(opMauu

S: IlepBbie GOpMYTUPOBKH FEHETHUECKON KOHIICTIIIUN
-: Jlapsun Y.

-: Mengens I'.

-: JlJamapk XK.-b.

+: Beilicman A.

S: KnonnpoBanue — 3T0:

+: (hopMupoBaHUE HOBOTO OpraHU3Ma BHYTPH JIPyroro Ha OCHOBE HACJI€CTBEHHON
UH(POPMALIMU TPETHETO OPraHu3Ma

-1 CIy4aiiHOe U3MEHEHHE HaCeICTBEHHON HH(OpMaIiu

-1 CeNeKIus

-1 €CTECTBEHHBIN MPOLIECC MPUCIIOCOOJIEHNS OpraHu3Ma K YCIOBHSIM OKpY Kalollel cpeibl

S: UckyccTBeHHO MOIM(UITMPOBAHHBIC TIPOTYKTHI (TPAHCTEHBI) MOTYT OBITh OITACHBI, IOTOMY
qTo0 ...

+: OCTEeICTBYUS UX IPUMEHEHUS He allpoOUPOBaHbI IOJITMM OIBITOM JIFOJEH

-1 UX HacJIeJCTBEHHas MH(OpMAaIUs MOXKET ObITh BCTPOSHA B HACJIEICTBEHHYIO HHPOPMALIUIO
YesoBeKa U UCKa3UTh ee

- OHU HETPUBBIYHBI JIJIS YEJIOBEKA

S: BepHoe yTBepKIeHUE ...

+: BO BCeX KJIETKAaX OpraHu3Ma COAepkKaTcsl OAMHAKOBBIA HAOOp reHOB

-1 B KJIETKaX pa3IMYHBIX TKaHEH U OpraHOB CO/AEPKATCS Pa3IHMUHbIC FCHbBI

-: KJIETKH Pa3IMYHBIX TKAHEH U OPTaHOB COJACPIKAT OJIMHAKOBBIM XPOMOCOMHBIN HAOOP, HO
pa3HbIe TeHBI

S: @akTopsl, 00YCIOBINBAIOLINE «BETBICHHE)» SBOJIIOLUH KUBBIX OPraHU3MOB, YMHOKEHHE UX
POZIOB ¥ BUJIOB ...

-1 BMEIIATEIbCTBO YEJIOBEKA B IPUPOJIHBIE MPOLIECCHI

+: paznuuue B IPUPOIHO-KIIMMATHYECKUX YCIIOBUSAX U HAIIPABJICHUAX UX U3MEHEHUI B pa3HbIe
SMOXM U B Pa3HBIX YacTSIX 3€MHOIO IIapa

-1 HaJIMYME pa3HbIX LEHTPOB BOZHUKHOBEHUS )KUBOTO

+: HaIM4Ke pa3HbIX GOPM U BO3MOKHOCTEH MPUCIIOCOOTIEHNST OPraHU3MOB K OJTHUM M TEM K€
U3MEHEHUSM YCIJIOBUI OKpY Karolei cpebl
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S: IIpn3Haky, BKIFOYaEMbIE B COBPEMEHHOE OINIPENEICHUE JKU3HHU, )KHUBOTO:
+: BocIpou3BeieHHEe crelu(pUIecKoil CTPYKTYphbI

-1 HaIM4Ke crenu(uueckon CTpyKTyphbI

+: aKTUBHOCThH

-: BBIIEJICHHUE DHEPIUU

+: IOIVIOIIEHUE DHEPTUU

S: dakTopbl, TOBOPSALINE B MOJIb3Y TUIOTE3bI 00 OJJHOM LIEHTPE (BPEMEHHOM U
MIPOCTPAHCTBEHHOM) - BOSHUKHOBEHUS JKU3HU

-1 TIOXO0XECTh (POPMBI BCEX JKUBBIX OPraHU3MOB

+: €IUHCTBO F€HETHMYECKOTO KO/Ia BCEX JKUBBIX OpPraHU3MOB

+: HaTM4He «MAaru4ecKuX aMUHOKCIIOT

-: KJIETOYHOE CTPOEHHUE BCEX KUBBIX OPraHU3MOB

S: IIpuHIUIIBI TEOPUU SBOJIOLMM ...
+: €CTECTBEHHBII 0TOOP

+: U3MEHYNBOCTh

-1 ajanTarus

- MHOT00Opa3ue BUJIOB

S: CunTe3 6ETKOB MPOUCXOANT B ...
- AOpe KIETKA

- MUTOXOHAPUAX

+: pubocomax

- XpoMocomax

S: IlepBbIMU KUBBIMU OpTaHU3MaMH Ha 3emiie ObUIH ...
-1 9YKapUOTHI

+: IPOKAPUOTHI — aHAIPOOBI

-: IPOKAPHUOTHI — (POTOCHUHTETUKU

- IPOKAPHOTHI

S: B ocHOBE 3BOJIFOITMOHHOTO MPOIECcca JISKHT (JIeKar) ...

-1 CTpeMJICHHE OpraHu3Ma MPUCIIOCOOUTHCS K M3MEHSFOIIUMCSI YCIIOBHSIM BHEIIHEH CpPEJIbI
-1 HaJIMYUe 0COOBIX TEHOB, OTBEUAIOIINX 32 MIPHUCIIOCOOIIEMOCTh OpraHU3Ma

+ ciydaiiHble H3MEHEHUS TEHOTHUTIA

-: YYCHHE O T€HETUYECKON HACIIEICTBEHHOCTH YeJIOBEeKa

S: Antpormnorenes —

- TCOpUA MHANBUAYAJIBHOI'O pa3BUTHA OpraHru3Ma

+: mpotiecc IBOIIOLUOHHO-UCTOPUIECKOTO (POPMHUPOBAHHUS YeTOBEKa
-1 YYEHHE O T€HEeTUYECKON HaClIeJICTBEHHOCTH YeJI0BeKa

-: ydeHue 0 00’)KECTBEHHOM COTBOPEHHUU YETIOBEKA
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S: 'omeocTaszuc —

+: COBOKYIHOCTb CJIO’KHBIX MPUCIIOCOOUTENBHBIX pPEaKIuii OpraHu3Ma, HalpaBJIeHHbBIX Ha
COXpaHEeHHE JUHAMHYECKOTO COCTOSIHHS €T0 BHYTPEHHEU CPEeIb

-: OOMEH BeIleCTB, aCCUMMIISIUS U TUCCUMUIISIIIAS B OPraHU3Me

-. HGPGXOII 3Hepr1/11/1 ynOpHI[O‘IGHHOFO JOBUXXCHUA B 3Heprmo XA0TUYCCKOI'O ABUXKCHUS

-. Hepexoa OT XaOTHYECKOT'O ABMXCHUSA K ynOpﬂHO‘-IeHHOMy

S: DBOMIOIIMOHHOE 3HAYEHHUE TTOJIOBOTO PA3MHOKEHHUS CBSI3aHO C ...

-: YBEJIMYCHHUEM TEMIIOB POCTa MOMYJISIIIMK U, KaK CJICICTBHE — YCUJICHUEM JaBJICHUS
€CTECTBEHHOT'0 0TOOpa

-: YCHJICHHEM B3aUMHOW 3aBUCUMOCTH OPTaHU3MOB M, KaK CJIEJICTBHE — (DOPMUPOBAHHEM
TIOITYJISIIIU, COOOIIECTB U SKOCHCTEM

+: yBeIM4YEeHUEM pazHOOOpa3usi TCHOTHIIOB B pe3yJibTaTe KOMOMHUPOBAHUS T€HOTUIIOB
pa3IM4YHBIX 0coOe

-: ociabJeHreM B3aUMHOW 3aBUCHMOCTH OPTaHU3MOB

S: CoBpeMeHHast ounraIbHast TEOPUS IBOIOIUHN (CHHTETHYECKAST TEOPHsI SBOJIIOIMH) B CEOs

BKJTIOYAET —

-: uaeu K. Jlamapka u XK. KroBbe

-: TonbKo uaen Y. Jlapsuna

+: uneu Y. /lapBuHa U T€HETUKY

-: uznen H. Konepnuka u I'. T'anunes

S: Cucremarnka *KUBBIX CyIIECTB, penioxkennas K.JInHHeeM, OCHOBBIBAJIACh Ha UEE ...
-: PE3KUX U3MEHEHHUSX BUIOBOTO cocTaBa Orochepsl B pe3yJibTaTe KatacTpod

-: IOCTOSIHHBIX YBOJIIOLIMOHHBIX U3MEHEHUSX BUJIOB

+: HEM3MEHHOCTH BHJIOB C MOMEHTA X COTBOPEHUS

S: Mneu karactpodu3ma U NPUHIUIT HEU3MEHHOCTH OPraHUYECKUX BUIOB —
-: JJamapk K.

+: KroBbe XK.

-: Jlatiens Y.

-: Jlapsus Y.

S: 7K. KroBbe momorai, 9ro —

-1 )KM3Hb CYyIIECTBOBaIA HAa 3eMJie BCeraa

+: Ha 3emJie IepeoIUYECKU MPOUCXOIST III00aNbHBIE KaTacTPOdbI
-: )KM3Hb Ha 3eMJie BO3HHMKIIA CLIOHTAHHO

-: HOBbIE ()OPMBI KU3HU HAa 3e€MJI€ BOSHUKAIOT IIOCTOSTHHO

S: DBoMOIIMOHHAS TEOPHS IPOUCXOKICHUS OMOJIOTHYECKUX BUOB MyTEM €CTECTBEHHOTO
otbopa —

-: Jlamapk K.

-: KroBbe K.

-: Jlaitenn Y.
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+: lapBun Y.

S: ABTOp TpyJa 1o Kiaccuueckoit 6monorun «IIpoucxoxxaeHne BUA0B MMyTEM €CTECTBEHHOTO
oTOopay:

+: JlapBuH

-: Jlamapk

-: Jlatiens

-: KroBbe

S: DBosronys MyTeM CITyYaHBIX H3MEHEHUM, TTOABEPTaAIOIINXCS €CTECTBEHHOMY 0TOOPY
+: lapsuH Y.

-: Mennens ['.

-: Beilicman A.

-: JJamapk XK.-b.

S: IlepBbie SKCIEPUMEHTHI 110 TIEpe1aue HACICACTBEHHBIX CBOMCTB ...
-: HapBun 4.

+: Meupens I.

-: Belicman A.

-: Jlamapk K.-b.

S: DBoroNMs MyTeM HacaeI0BaHUs NPUOOPETEHHBIX MPU3HAKOB —
-: Japsur 4

-: Mengens I'.

-: Belicman A.

+: Jlamapk K.-b.

S:Otka3 OT ujen BeYHOCTH U HEU3MEHHOCTH OMOJIOTHUECKUX BUIOB U YCTAHOBJIIEHUE OCHOBHOTO
(akxTOpa BOJIOLMOHHOTO Mpoliecca —

+: Jlamapxk K.

-: KroBbe K.

-: Jlapsun Y.

-: bytnepos A.

S: DBOIIOIIMOHU3M dTO —

-: IOJIHOE OTPHIIAHKUE YBOJIIOIIMOHHBIX MPOIIECCOB B IPUPOJIE

+: ImpU3HAHHE CYIIECTBOBAHMS MUPO3JAHUS TOJBKO B paMKax TJI00ATBbHOTO 3BOJIOLMOHHOTO
npoiiecca

-: IPU3HAHKE TPUHIIMIIA MEXaHUIIU3MA IPpU (OPMHUPOBAHNN HAYUHON KAPTHHBI MUPA

-. HpI/I3HaHI/I€ CYHICCTBOBaHI/IH 9BOJJIOIITNOHHBIX HpOHCCCOB TOJIBKO IJIA )KHBOfI HpI/IpO[[I)I

S: Cornacno npunnuny ®. Peau —

+: BCE )KMBOE MPOUCXOJIUT TOJIBKO U3 )KHUBOTO
-1 BCE J)KMBOE MPOUCXOAUT U3 HEKUBOTO

-1 BCE J)KMBOE MPOUCXOIUT U3 OOKECTBEHHOTO
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-: dKUBOC 3apOXJacTCA CaMOIIPON3BOJIBHO

S: Bunoobpa3zoBaHuE MOXKET OCYIIECTBISITHCS BCICACTBHE ...
-: KoNeOaHWi YMUCIEHHOCTH MO JISIIIAA

-1 T100aIBHBIX KaTacTpod

+: IPOCTPAHCTBEHHOMN U30JSALMU TOMYJISIUN

+: rubpuanzanuu

S: CyTb NOMYJSUOHHBIX BOJIH KaK 3JIEMEHTAPHOTO (PaKkTOpa 3BOJIOLUYU 3aKIIOYAETCS B ...
+: Mepuoau4eCcKUX KOIeOaHUSX YUCICHHOCTH MOMYJISIUN

-: IEpUOINYECKUX U3MEHEHHUSAX YCIOBHUI OKPYKAIOIIEH cpeIbl

-: reorpau4ecKoM pacTpoOCTPAaHEHUH U U3OJIALUU PA3TMYHBIX TOMYJIAIUNA OHOTO BUIA

S: ®@axT, rOBOPALIHIA B O3y THIIOTE3BI 00 OAHOM LIEHTPE (BPEMEHHOM U POCTPAHCTBEHHOM )
BO3HMKHOBEHHS KU3HU ...

-: KJIETOYHOE CTPOEHUE BCEX KUBBIX OPTaHU3MOB

+: €IMHCTBO F€HETHUYECKOT 0 KOJIa BCEX JKUBBIX OPraHU3MOB

-1 IOXOKECTb (POPMBI BCEX KHUBBIX OPIraHU3MOB

S: COBOKYIMHOCTH BHEIIHUX MPU3HAKOB OpraHu3Ma — 370 ...
- apXeTHIl

-: TCHOM

-. TCHOTHUIIL

+: peroTHN

S: ®enoTun —

- COBOKYITHOCTh 0CO0€# OTHOTO BHa, HACEIISIONIas HEKOTOPYIO TEPPUTOPHIO, OTHOCUTEIEHO
W30JIMPOBAHHBIX OT IPYTUX U 00Jaarolias ornpeaeaecHHbIM TeHO()OHI0M

-: IPOIIECC UCTOPUUECKOTO PA3BUTHUSI OPTaHU3MOB, PA3IMUHBIX THIOB, KJIACCOB, OTPSIOB.

+: COBOKYITHOCTh BCEX MPU3HAKOB M CBOWCTB OpraHu3Ma, cPOpMHUPOBABIIIXCS B TIPOIECCE €TO
I/IH,Z[I/IBI/I,Z[yaJILHOFO paSBI/ITI/IH

S: KieTku uenoBeyeckoro opraHu3Ma, B KOTOPBIX COAEPKUTCS MOJTOBUHHBIN (TaryioNIHbIH)
Ha0Op XpPOMOCOM ...

- COMaTHYECKHE

- MyTaHTHbIE

+: IIOJIOBBIE

-1 CTBOJIOBBIE

S: DneMeHTapHas CTCPYKTYpa IBOJIIOIUU TIO COBPEMEHHBIM MEpPKaM —
+! IOy JISILNA

-1 KJIeTKa

-1 MOJIEKyJIa

- BUJ
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S: OcHOBHas eIMHUIIA CUCTEMATUKHU KUBBIX CYIIECTB
-: TIOMYJISIITAS

-: pon

+: BU]

-1 0c00b

S: DnemeHTapHasi CTPYKTYpHasl UHUIIA KU3HU ...
-: opra”

-1 0co0b

-: IOMYJIALUS

+: KJIETKa

S: CornacHO JaHHBIM COBPEMEHHOW aHTPOIIOJIOTUH, OCHOBHBIM TeorpauyeckiuM o4arom
@OpMHpOBaHI/IH HOBBIX BUIOB TOMUHU/ ABJIACTCA ...

-: CeBepHast AMepuka

-: Kurait

-: EBpomna

+: Boctounas Adpuka

S: Heannepranbusl ...

-: OBLIH MMpsAMBIMHA IPCAKAMH COBPEMCHHOI'O YCJIOBCKA

-: BBIMEPILIAsl paca COBPEMEHHBIX JHOJAEH

-1 BHECJIM HEKOTOPBI TeHETUUECKUH BKJIa]] B TeHO(OH T COBPEMEHHOTO YeJIOBEKa

+: OBUIM HE3aBUCHUMOM BETBBLIO U MOIHOCTELIO 3aMCIICHBI YCJIOBCKOM COBPEMCHHOI'O TUIIA, HC
BHOCSI TEHETUYECKOTO BKJIA1a

2. Pusocopxue mpodaeMbl IKOJIOTHH

S: Hayka o B3auMOJEICTBUHU YEJIOBEKA U OKPYKAIOILIEH TPUPOIHOM Cpeibl —
-. aHTpOHOHOFI/ISI

-. OTOoJIorus

+: B3KOJIOTHUsA

-:  Omonorus

S: buocdepa 370 ...

- HayKa O IPHUpOJIE U 3aKOHOMEPHOCTAX €€ pa3BUTHUS

+ 0011acTh pacpoOCTpaHEHUs KU3HU Ha 3emJie, 00pasyrolias HeJOCTHYI0 TMHAMHYECKYIO
CUCTEMY

-1 TeopHs O MUI'paluy *KU3HU BO BeenleHHon

S:  Hogoe sBomonmonHoe cocTosiHre Onochepsl, B KOTOPOH pasyMHas A€ATEIbHOCTD YEIOBEKa
SBJISIETCS PEHIAIONIMM (PaKTOPOM, Ha3bIBACTCS:

+: Hoocdepoit

-1 TexHochepoi

-: chepoii KyIbTypbI
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- nurocdepoit

S: HoocdepHoe pazBurue — 310 ...

- COBMECHOE pa3BUTHE YEIIOBEYECKOro OOIIECTBA M HAYYHO-TEXHHUYECKOTO Iporpecca
+: pa3yMHO yIpaBisieMOE COPa3BHTHE YEIOBEKa, 0OIIECTBA U MPUPO/IBI

-1 pa3BHUTHE TEXHOCHEPHI

- pa3BHTHE TyXOBHO-HPABCTBEHHOTO 00OIIECTBA

S: Wnes o BIUSIHUM COTHEYHOHN paguallii Ha )KUBYIO MPUPOY M COLIUATBHBIE TTPOIECCHI:
-: Teiizenbepr B.

+: UYmkeBckud A.

-: Bepnanckuii B.

-: I{uonkoBckuii 3.

S: VYuenwme o Ouocdepe u HooCchepe:
- Teiizendepr B.

-: YmxkeBckuil A.

+: BepHanckuii B.

-:  I{uonkoBckuii 3.

S: Dkocucrema — 310 ...

- COBOKYITHOCTb IOIYJIALIMN, 3aHUMAIOIIUX OIPEAEICHHYI0 TEPPUTOPUIO

+:  (YHKIIMOHATHLHOE SMHCTBO COOOIIECTBA )KUBBIX OPTaHU3MOB U CPEJIbl OOUTAHUS

- COBOKYITHOCTbH IOMYJISIINH, 3aHUMAIOIINX OMPEACICHHYIO TEPPUTOPHUIO U 00Pa3yIOIIHX
€IMHYIO MUILIEBYIO LICIb

S: Bcs COBOKYMHOCTB )KMBBIX OPTaHU3MOB Ha 3eMile, HaXOISIIasiCs BO B3aUMOCBS3H C
dbuznyeckoil cpenoi, Ha3pIBAETCA ...

+ 6uocdepa

-: Hooc(epa

-:  OMOTreoLeHO3

-: Ouora

S:  AHTpomorenes — 310 ...

- HOBOE HBOJIIOIIMOHHOE COCTOsIHUE OUoCcdepbl, B KOTOPOE OHA EPEXOIUT B pe3yibTare
BO3/ICIICTBUS MpeoOpa3oBaTeNbHOM e TENBHOCTH YeI0BeKa

- - Y4CHHE O T€HEeTHYECKON HACIIeJICTBEHHOCTH YeJIOBEeKa

+: TPOIECC IBONIOIMOHHO-UCTOPUIECKOTO OPMUPOBAHUS YETTOBEKA

- TCOopHsa MHAUBHUAYAJIBHOI'O PA3BUTHA OpraHrU3Ma

I:

S: Hoocdepa —a10 ...

-1 00nacTh pacpoCTpaHEHUs )KU3HU Ha 3emiie

+: HOBOE IBOIIOLIMOHHOE COCTOSTHUE OUOCHEPHI, MPU KOTOPOM pa3syMHas JeSTEIbHOCTD
YeJoBeKa CTAHOBHUTCA pelaroiuM GakTopoM ee pa3BUTHUS
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- Y4EHHE O MPOUCXOXKICHUH M IBOJIOIMH YEJIOBEKA U €ro pac
- HayKa O B3aUMOJICCTBUU MPHUPOBI U OOIIIECTBA.

S: UccnenoBanus O6mochepsl U OIEHKA BO3MOXKHBIX AHTPOIOTCHHBIX €€ HM3MEHEHHH C
MOMOILbI0 KOMITBIOTEPHOT'O MOJEIMPOBAHUS MPOBOIUIINCH —

+: MowuceeBsiM H.

-: Bepnanckum B.

-: YmxeBckuM A.

-: Hwonkosckum K.

S:  OGnacte ¢unocodpun, uccrenyromas guiaocopckre npodieMbl B3aUMOIEHCTBUS KUBBIX
OpPraHU3MOB H CHCTEM MEXIY CO0O0I U cpe/oil CBOero oOMTaHus, a TAK)KE KPU3UCHBIX SBJICHUH B
6uocdepe, BEI3BaHHBIX aHPOIIOT'C€HHOM HATrpy3KOW Ha MPUPOTY —

- OmosTHKa

+: sko¢punocodus

-: DKOJIOTHS

-:  Ouodunocodus

S: WuTerpanpHas OUCHUIUIMHA, pPAacCMAaTPHBAMOIIAs CHENU(UYECKYI0 B3aMMOCBSI3b U
B3aUMOBJIMSHHE MEXKIY YEIOBEUYCCKUM OOIIECTBOM U CPEAOil ero OOWTaHUS, HCCIIEAyroIast
3aKOHBbI COBMECTUMOCTH OGH.[GCTBa " Ipupoabl —

- skodunocodus

HKOJOTHSA
- Oouodunocodus
+: coluraiabHas dKOJOIusl

nn

. HGHTpaJ'II:HBIM IIOHATHUEM COHHaHBHOfI OKOJIOTHH ABJISACTCA —

COLMaJIBHBIC OTHOILICHU A

COIMAbHBIC HOPMbI
+: cucrema-o0I1ecTBO-IIPUPOIa
- HpaKTH4YCCKag ACATCIbHOCTDH

S: «Okonoruueckuil UMNEPaTUB» 3TO —

+ rpaHMIIa JOYCTUMON aKTHBHOCTH, KOTOPYIO YEIOBEK HE UMEETIpaBa MEPeCTyNaTh HH IPH
KaK1X 00CTOSITENIbCTBAX

+ MoBeJIeHHE YeTI0BEKa, KOTOpOe OBl CIIOCOOCTBOBAJIO PAa3BUTHIO OHOCHEPHI

- HOpPMBI TIpaBa, COJCPXKAIUE BJIACTHBIC TMPEANUCAHHS, OTCTYIUICHHS OT KOTOPBIX HE
JIOITY CKarOTCSI

- 0e3ycnoBHO 0011e00s13aTeTbHOE (POPMATEHOE MTPABUIIO TIOBEICHUS BCEX JIOCH

S: TloHsTHE «IKOJOTUYECKHUI UMIIEPATHUBY BBEI —
+: Moucees H.
Bepnaackum B.

[Tpuroxun U.
XakeHn .
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x

[TepBBIM KOHLIENINIO KOABOIIOIMU BBET —
-: Bepnanckuii B.

-: XakenI'.

+: Tumodeer-Pecorckuii H.

- YmkeBckui A.

S: CoBMecTHas 3BOJIOLNS YEIOBEYECKOr0 O0IIECTBA U TPUPOIBI —
-:  Oudypkamms

-:  aTTpaKTop

-: (a3oBsIii mepexon

+:  Koadomonus

S: CornacHo yuenuto B. BepHaackoro :x«uBoe BEUIECTBO — 3TO —
+: COBOKYITHOCTB BCCX JKUBBIX OPraHU3MOB

- OpraHWYECKHE COCIMHCHUS

-1 HEOpraHWYECKHE COCTUHCHUS

- COBOKYITHOCTb KJIETOK

S: DOpomonus 6uocdepsl 3710 ...

+: Mpolecc caMOOpraHU3alyy OTKPHITOH HEPAaBHOBECHOW CHCTEMBI TUIAHETAPHOTO MBIIIJICHUS
- 3aMKHYTas cUcTeMa

-: CHCTEMa, BKIIFOUAIOIasi He)KMBbIE BEIIECTBA

-: TIpOIlecC MEePEX0aa 3aMKHYTOH CUCTEMBI B COCTOSIHUE PABHOBECHS

3. ®uaocodcekue npodaeMbl CHHEPreTUKH

S:  uccumanus — 310 ...

-: MOTJIOLIECHHUE BEIECTBA U3 T'a30BOM WM KHUAKOU CPeJlbl IOBEPXHOCTHBIM CJIOEM TBEPAOIO
Tena

+: mepexoJl 3HEPruH yHnopsA0YEHHOIO JBM)KEHHS B SHEPTUIO XaOTUYHOTO ABM)KEHUS YaCTHIL
- OTKJIOHEHUS BOJIH, BO3HUKAIOLIUE MPH UX PACIIPOCTPAHEHUH B HEOTHOPOIHBIX Cpeaax

- IMPOXOXIACHUE CBETOBBIX BOJIH CKBO3b HEMPO3PAYHYIO CPELY

S: ®nykryauus — 370 ...

- mpucnocobieHne GyHKIUNA U CTPOCHUS OPTaHU3MOB K YCIOBHSIM CYIIECTBOBAHUS

- pacmaj CI0XHBIX BEIECTB Ha MPOCTHIE B OPraHU3Me, COMPOBOKAAIOIINICS OCBOOOKICHUEM
SHEPruu

-. SBJICHUC CUJIBHOI'O BO3paCTaHUAd aMIIJIUTY AbI KOHCGaHHﬁ 1o BIIMSAHHUEM BHCHIHUX
BO3JECHCTBUI

+: Ciy4aifHOe OTKIIOHCHHE BEJIMYUHBI, XapaKTePU3YIOIIee CUCTEMY U3 OOJIBIIIOrO YHCIIa
YaCTULl, OT €€ CPEAHETO 3HAYCHUS
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S: Tlporecc caMOpeTyISIIIUN CUCTEM JIFOOOM MPUPOJIBI OTHOCUTEIHHO 3aJaHHOTO COCTOSHUS Ha
OCHOBE TIOJIJICP>KaHMSI OTPUIIATEIIFHOM 0OPAaTHOM CBSI3U C OKPYIKAIOIICH CPEIOH,
o0ecrneynBaroNInii JUHAMHUYECKOE PABHOBECHE CHCTEMBbI, Ha3bIBACTCA ...

+: TOMEOCTa3uc

- Oudypxauus

-. CTpyKTypa

- DHTPOMHS

S: B kubepHeTHKe KOIMYECTBEHHAs Mepa YCTPaHEHUsI HEOIIPeeICHHOCTH, Mepa OpraHU3aluu
CUCTEMBbI Ha3bIBaeTCH ...

- OpraHU30BaHHOCTh

(GYHKIIMOHATTLHOCTD

JeTepMHUHAIUS
+: uHbOpMaIHs

S:  ABTOp KOHLIETIIIMH YHUBEPCATHHOTO (TII00aTEHOTO) IBOJIIOIMOHU3MA
+: Moucees H.

Andepor K.

[Tpuroxun U.
XakeH I'.

S: B navane XX Beka poccuiickuii yueHslil A.A. borganoB-MannHOBCKHI BBIABUHYJ IPOEKT
CO37IaHUs BCEOOIIei OpraHn3allMOHHON HAyKH, KOTOPYIO OH Ha3Ball ...

+: TEKTOJIOrus

- Teopus HHPOpPMALIUU

-1 DProHOMHKa

- o0mIas TeOpusi CUCTEM

S: KubepHetuka — 3710 ...

- HayKa O B3aMMOOTHOIICHUSX KHUBBIX OPraHU3MaxX C OKpY’KaloIlel cpeaoi

- TeopeTuyeckas MHPpOpMaTHKa

- HaykKa, U3yd4arolas npoOeMbl aHAJIN3a U CUHTE3a CUCTEM

+: Hayka 00 00UIMX 3aKOHOMEPHOCTSIX MPOIECCOB YIIPABICHHS U TIepeiad HHPOpPMAIIUU B
MallliHaX, )KUBBIX OpraHu3Max 1 oOlIiecTBe

S:  OcHoBaTensIMiU CUHEPTEeTUKH SIBIISIFOTCA . ..
+: I'. Xaken

I'. Mennens

+: W. Ilpuroxux

- H. Moucees

x

Baxxneiimas pyHKIHs COBpEMEHHON CUHEPTETUKHI
00BsICHEHUE POUCXOKICHUS )KU3HHU U3 HEKUBOTO BEIIECTBA
+: WHTerpalys Hay4YHOTO 3HaHUS

- aHaJIu3 CaMOOpraHnu3aluvu XUMHUUYCCKHUX MOJICKYJI
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S: KubGepHeTnueckass OCHOBa MEXaHM3Ma CaMOOPTaHU3AINHI
- UEJOCTHOCTh CUCTEMBI

- CaMOBOCIIPOU3BOIAIIASCS OTpPHUIATEIbHAS OOpaTHas CBA3h
+: CaMOBOCITPOU3BOAAIIAACA TTOJIOKHUTCIIbHAA 06paTHa;1 CBA3b

S: 3amaua co3gaHusl CKYCCTBEHHOTO pa3dyMa (MHTEJUIEKTA) 3aKIIF0OUaCTCA B ...
+: TEXHUYECKOM MOJICTTMPOBAHNN (PYHKIMH YEIOBEUYECKOTO MO3Ta

-1 CO3JIaHUU HEPBHBIX KJIETOK MO3Ta YeJI0BEKa U3 CHHTETHUECKUX MaTePHAJIOB
-1 CO3JIaHUM MBICIIIINX MAITHH

-: pa3BUTHH POOOTOTEXHUKH

S: IIpo6yiema UCKYCCTBEHHOTO pa3yMa (MHTEIUIEKTA). ..

+: KOMIUIEKCHas rpobiieMa Ha CThIKe GH1ocopuu, KHOSPHETHKH, HEHPOPHU3HOIOTUN U IPYTUX
HayK

-: mpo0iemMa YuCTO TEXHUYECKas

-1 OJIHa U3 33/1a4 CUHEPreTUKH

- HpaBCTBEHHas MMpoobiieMa

S: Camoopranuzanus — 3710 ...

-: IPOLIECC CaMOYyTIPABJICHUS

-1 OpraHu3anus JesTEIILHOCTH 32 CUET COOCTBEHHBIX PECYPCOB

+: mporecc caMONPOU3BOJIBHOTO MEPEX0/1a CUCTEMbI HAa KaY€CTBEHHO HOBBIM YPOBEHB
-: OpraHu3aus

S: Cunepreruka — 310 ...

-: Orostornueckas Hayka O KOJJIEKTHBHOM TTOBEICHHHN JKUBOTHBIX

-! PETIMTHO3HOE YYEeHUE O COTBOPEHUH Mupa borom n3 Hudero

-: HayKa 00 OTHOLICHUSX PACTUTEIBHBIX M )KUBOTHBIX OPraHU3MOB C OKPYIKAIOIIEH CpeIoi
+: Hayka 00 OOIIMX MPUHLIUIAX CAMOOPTaHU3AI[H CUCTEM

S: Teoputo uapopManu pazpadoTa:
-: Apucrorens

+: H.Bunep

-: K.lllennon, A.Konmoropos

-: JI. pon bepranandu

S: O61mas Teopus cucreM Oblia pazpadoTaHa:
-: Apucrorenb

-: H.Bunep

+: K.Illennon, A.Koamoropos

- JI. don bepranandu

S: OnuH U3 OCHOBOIIOJIOKHUKOB KMOEPHETHKU:
-: Apucrorenb
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+ H.Bunep
-: K.lllennon, A.Konmoropos
-: JI. pon bepranandu

S: MneanpHOE KOHEYHOE COCTOSTHUE, K KOTOPOMY CTPEMHTCS CUCTEMA B Pa3BUTHH ...
-1 Oudypranms

+: aTTpakTop

-: (ha30BBIi TTEPEXOT

-1 KO9BOJIIOLUS

S: Kputuueckoe cOCTOSIHUE CUCTEMBI, KOTJ]a CUCTeMa CTAaHOBUTCSL HEYCTOMUMBOM, BOSHUKAET
HEOMPEICIEHHOCT: CTAHET JIM COCTOSIHUE CHCTEMbI XaOTUICCKHM WIIH TICPEH/IeT Ha HOBBII
YPOBEHb yNOPSAJOYCHHOCTH ...

+: Oudypkaus

- aTTPaKTop

-: (ha30BBIi TIEPEXOT

-2 KOABOJTIOITHS

S: budypxauus — 310 ...

- MEXaHU3M MPUCTIOCOOICHHSI )KHBOTO OPTaHMU3Ma K M3MEHEHHSIM BHEIIIHEH CpeIbl

+: MOMEHT pa3/IBOCHUSI B TPACKTOPUHU JBUKEHUS CUCTEMbI, B KOTOPbI HEBO3MOKHO TOYHO
MpeACKa3aTh JAJIbHENIIEE HANIPABIECHUE €€ IBUKEHUS

-: 0COOEHHOCTh aTOMa K 00pa30BaHUIO XUMHUECKUX CBSI3EH

-: IpeIeTbHOE HEYTOPSJOUEHHOE COCTOSIHUE CUCTEMBI

S: Durponus — 370 ...

-1 0c000€ COCTOSHUE IEKTPOMArHUTHOT'O TOJISl IPU OTCYTCTBUH BO30YKIIEHUS

- sBIIEHUE caMopacmaja siiep aTOMOB HEKOTOPHIX XUMHUUECKHUX 3JIEMEHTOB

- HEMpephIBHOE, CBS3aHHOE, LIEJIOCTHOE €JMHCTBO TOUYEK, YHCEN MIN (PU3HMUECKUX BEIUYUH
+: Mepa BHYTPEHHEN HEYNOPSIAOUYEHHOCTH BCEX MTPOLIECCOB, MPOUCXOASAIINX B 3AMKHY ThIX
cucTreMax
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PABOTA C IEPUOJNYECKUMHU N3JAHUAMMUN.
Ilepuoanyeckne M3AaHUSA — ITO CepUHAJbHbIC HM3JaHUA, BBIXOASALIHE Yepes
omnpeJeeHHbIe NPOMEKYTKH BpPEMEHH, € IOCTOSHHBIM JUI KaXKIA0Ir0 roaa
yucJoM HOMepoB. Padora ¢ mepHOAMYECKHMMHM HCTOYHHKAMH CYLHIECTBEHHO
JAOMOJIHSIET HCHOJb30BaHHE Y4YeOHbIX MOocoOMid, MOHOrpaguii M HAYYHBIX
TPYAOB, TAK KAaK B HHUX COJCPKHUTCH €MKOe, AKTyaJbHOe H COBPEMEHHOE
ocBelleHHe (PYHIAMEHTAJBHBIX Hay4YHBIX mpodiaeM u  BompocoB. K
NMEePUOAMYECKUM HW3IaHUSIM TAaKKe IPHMEHSIOTC TpeOOBaHUsI HAYYHOCTH,
JAOCTOBEPHOCTH, AKTYAJTBLHOCTH U NIPU3HAHHOCTH B HAY4YHOM MHpe.
34/J[AHUE:
- O3HAKOMMECH C NPEONOIHCEHHbIMU HAVUHLIMU CINAMbAMU, G3AMbIMU U3 PA3TUYHBIX
HAYYHbIX JHCYPHANO0E,
- ucnoavzytime ux O pabomvl HA CEMUHAPCKUX 3AHAMUAX U GbINOJHEHUs
CamocmoamenvpHou pabomol;
- CaMOCMOAMENbHO UCNONb3YUMe NepuoouyecKue UCMOYHUKU Ol C8Oell HAYUYHO-
uccedo8amenbcKotl pabomol

O PNJTIOCOPCKHUX OCHOBAHUSAX CUHEPI'ETUKH
Crenun B.C., akaoemux PAH

Onyo0aukoBano B: @uyiocodus U cuHepreTuka //
http://spkurdyumov.ru/philosophy/o-filosofskix-osnovaniyax-sinergetiki-v-s-
stepin/

Mesicoucyuniunapnocmos U MPAHCOUCYUNTUHAPHOCMb — He  NPOMuopedam  Cmamycy
CUHEepeemUKU Kak 0cobou oucyuniunvl. B smom kavecmee ona ce2co0Hs KoHCmumyupyemcs, u ¢
OMUM C653AHbL OUCKYCCUU OMHOCUMENbHO ee Mecmda 6 CO8peMeHHOU cucmeme Hayk. OHa
00JIXHCHA OYepMUMb CE0I0 NPEOMEMHYI0 001acmb, ONpedeiums CUcCmemy MemooonN02udecKux
NPUHYUNOB UCCAEO0BAHUS U BKTIIOUUMb UX 8 COCMAS CLONCUBULEIICSL CUCTIEMbL HAYYHO20 3HAHUAL.

Jns Toro 4roObl Hamie OOCYXIEHHE HOCWIO KOHCTPYKTHUBHBIA XapakTep, HaJ0 YTOYHHUTH
UCXONIHBIE  METOHOJOTMYECKHE  IOHATHSA. TEePMHHBI  «MEKTUCHHMIUIMHAPHBIN» W «
TPaHCIUCUUIUTMHAPHBII) TPUMEHSIOTCS Yalle BCEro MHTYUTHBHO. M Ha 3TOM ypOBHE OHHU
TPYAHO pa3nuuuMbl. HykeH NpeaBapUTENbHBIA aHAIU3 COOTBETCTBYIOIIETO YIOTPEOICHHUS
TepMHHOJIOTHHA. K MEXIUCUMIUIMHAPHBIM HayKaM Mbl OTHOCHUM, HampuMmep, OHOXHMHUIO,
Onopu3uKy, T.. HAYKH, B KOTOPBIX NPUMEHSIOTCS IOHATHHHBIE CpPEACTBA M METOJIBI,
BBIPAOOTaHHBIC B PA3HBIX JUCIMIUIMHAX ¥ CHHTE3HPYEMbIC B HOBOM HayKe JJIsl PEIICHUS ee
cnenuUIecKuX 3aqad. JTH 3aJauyd NPHUHIUIHAIBHO PElIaeMbl TOJBKO C HCIIOJIb30BAaHHEM
CHHTE3a MMO03HABATEIBHBIX CPEJICTB, 3aMMCTBOBAHHBIX U3 Pa3HbIX AMCHHUILIMH. UTO ke KacaeTcs
TEPMUHA «TPAHCIUCIMILIMHAPHBII, TO MOKHO BBIICIHTH JIBA OCHOBHBIX €ro cMbicia. [1epBebrii
0003HaYaeT BHCHAYYHbIC 3HAHUS, BBIXOASALIME 32 PAMKHU CIIOKUBIIUXCS HAYYHBIX IMCIHILIHH,
HO TpPHUMEHsSEMBbIE TIPH TIOJJEPKKE M OKCIEPTU3EC HAYyYHO-TEXHUYECKHUX MPOTrpaMM
(monuTHYecKue MOTHBBI, pexiiamMma B CMU, BHeHay4HbIE KOMIIOHEHTBI 3TUYECKOW SKCIEPTU3BI U
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T.A.). B 3TOM 3HaueHMHM TEPMHUH «TPAHCAUCUMIUIMHAPHBIN» HCHOJB3YyeTCs, HamnpuMmep,
HemenkuMu ¢unocodamu Texuuku (bexman, I'proHeBOIBA) MU XapaKTEPUCTHKE COBPEMEHHOMN
TeXHOHAyKu. HO 3TOT TepMMH MOXKET NPUMEHATBCS W B Apyrom cmbicie. Hampumep, s3bIK
MaTEeMaTHKH, OyIy4d S36IKOM 0c000i HayYHON NUCUUIUIMHBI, OJHOBPEMEHHO UCIOIB3YETCS BO
MHOXXECTBE JIPyTMX HAyK W B WHKCHEPHO-TEXHOJIOTMYECKOM JEATEIBHOCTH. YMECTHO
HAallOMHUTH BbICKa3biBaHue Puuapna deifHmana, 4To MaTemaTHka OOjbllle YeM Hayka, OHa —
SA3BIK HaYKI/I. B 9TOM 3HAYCHHU MOXKHO FOBOpI/ITL [0) TpaHCI[I/ICHI/IHJ'II/IHapHOCTI/I MAaTCMaTUKU.
3nech peub HUAET YK€ HE O BHEHAyYHOM 3HAaHMHM, a O TPAHCAUCUUIIMHAPHOCTH Kak
XapaKTepI/ICTI/IKG OOHOTO U3 SA3BIKOB HaYKI/I. CI/IHepFGTI/IKa, 6CCCHOpHO, HpI/IHaI[J'Ie)KI/IT K
MEXIUCIUIUIMHAPHBIM HAIPaBJIEHUSM HAayKH, U B YEM-TO OHA CPOJHU MATEMATHKE, MOCKOJIbKY
€€ S3BbIK HAYMHACT HpI/IMeHﬂTBCﬂ B CaMBbIX pa3n1/1qulx 06nacmx 3HAHUS. HOBTOMy TepMI/IH
«TPAHCAMCUUIUIMHAPHBII» B €ro BTOPOM 3HAUYEHWHU MOXKET ObITh NPUMEHUM | s
xapaKT epI/ICT 1501951 CI/IHepl"eTI/IKI/I.

MexauCIUIUIMHAPHOCTD U TPAHCAUCHUIUIMHAPHOCTD HE IPOTUBOPEYAT CTATYCYy CUHEPTrEeTUKHU
KaK 0co00il TuCHUIUIMHBEL. B 3TOM KauecTBe OHa CErojHs KOHCTUTYUPYETCS, U C 3TUM CBSI3aHbI
JMCKYCCUM OTHOCUTENIBHO €€ MECTa B COBPEMEHHOM cucteMe HayK. OHa J0KHA OUYEPTUTh CBOIO
MpEeAMETHYIO 00J1aCTh, OMPEACIUTh CUCTEMY METOJOJIOTHYECKUX MPUHIIMIIOB MCCICIOBAHUS U
BKJIFOUUTh UX B COCTaB CJIOKUBILEHCS CUCTEMbI HAYYHOT'O 3HAHUS.

Pemenne >tux 3amad o3HayYaeT:

. HOCTPOEHHE OCOOOM KapTHUHBI HUCCIEAYEMOW peaqbHOCTH (JUCLUIUIMHAPHOM
OHTOJIOTMH CUHEPTETHKN),
. (dbopMHpOBaHUE HJI€AIOB U HOPM CHHEPreTHYECKOro MCCIIeA0BaHMs (MAeaIoB

U HOPM OOBSCHEHHsS ¥ OIMCAHMA, JOKa3aTeIbHOCTH W OOOCHOBAHHS, CTPOCHHS WU

MOCTPOCHHUS 3HAHUIA),

. pa3paboTky (UIOCOPCKUX OCHOBAHWW CHHEPreTHUKH, OO0CCIICUYNBAIONINX
000CHOBaHHE €€ KapTHHBI UCCIEIyeMOW PEalbHOCTH, a TaKXKe €€ METOJOJIOTHMYECKUX
YCTaHOBOK, BBIPAKAIOIINX MPUHSATHIC UICATBI 1 HOPMBI HCCIIEIOBAHUS.

OHTONIOTHSI  CHHEPTeTUKH CTPOUTCS TOCPEJACTBOM  OCO0OW  cHCTeMbl aOCTpaKIuit
OTOXJIECTBIISIEMBIX C PEAThbHOCTHIO, TAKIMH KaK «HEITUHEHHBIE CPEIb, « TMHAMHUECKHUNA Xaocy,
«oudypkarmumy, «koomnepaTuBHble 3hdexTh», «dpakramby. I[locpeacTBOM WX co3maeTcs
npelCcTaBiIeHHe 00 OOIUX CHUCTEeMHO-CTPYKTYPHBIX XapaKTepUCTHKAX €€ MpeaMera. JTu
MPEJICTaBICHHUS] OPTaHU3YIOT B LIEJIOCTHOCTh MHOTOOOpa3HbIEe MOJIENH (TEOPETUUECKHE CXEMBI),
MHOTHE M3 KOTOPBIX OBLIM paHee CO3JaHbl B JAPYTUX HayKax — B (U3UKE, XUMUU, OUOJIOTHH,
SKOHOMHKE, HMCTOPUH, TEXHUYECKUX HayKax. Pa3sHeceHHble MO pa3HbIM TUCIHUIUIMHAM OHHU
OpPTaHU3YIOTCSI B HOBYIO CHCTEMY OJyiarojapsi CO3aBaeMOi B CHHEPTETHKE KapTUHBI peaTbHOCTH
(IMCUMIUIMHAPHOM ~ OHTOJIOTMM). JTa  KapTUHA  OOBIYHO  0003HAYAETCS]  MOHATHEM
«camoopranm3anus». [loHaTre B mpuHIUIE JOBOJBHO paciuibiBuaToe. Ho Korma ero HaumHaIoT
YTOYHSTh, BBOASTCS MIPEJICTABICHUSI O IOPSAIKE U Xa0Ce KaK COCTOSHUSAX roMeocTas3a (IOpsIoK)
U (pa30BbIX IEPEX010B OT OAHOTO THUIIA TOMEOCTA3HCca K APYroMy Yepe3 AMHAMUYECKUH Xaoc.

Bce atu nmpencraBieHusl CHHEPreTHUECKON KapTUHBI UCCIeTyEeMOM pealbHOCTH BBOAST 00pa3
npeaMeTa UCCIeIOBaHMsI KaK CII0KHOHM, caMopa3BUBaOIIelcs cucTeMbl. CHHEpreTHKa U3ydaeT
3aKOHOMEPHOCTH Takux cucrteM. OHa M30BITOYHA MO OTHONIICHHUIO K TE€M 3aJadaM, B KOTOPBIX
MOYKHO a0CTparupoBaThCs OT PA3BUTHUS CUCTEMBI M (pa30BBIX NEPEXO0B (2 TaKMX 3a/1a4 B HayKe
MHOkecTBO). Ho u pa3BuBarouiyiecss CUCTEMbl B CUHEPIeTHKE HU3YYalOTCS C OCOOBIX MO3UIIUU.
Omna fenaer akIeHT Ha UAeSX LEeJOCTHOCTH, CIOKHOCTH B MIPOTUBOBEC UICSAM IJIEMEHTApU3Ma U
penykunonusma. Kakapli W3 ATUX MOAXOMOB  (XOMHCTCKUA W DIIEMEHTApUCTCKU)
NPEJICTABISIIOT CcOOOW CHIIbHBIE wuacanu3anui. Ho OHM MOTYT OBITHh PAacCMOTPEHBI Kak
nononHutenbHble (B cMbicie H. bopa), HeoOXoaumble [Isi MOJHOTHI OMHMCAHUS TMPOIECCOB
caMOpa3BUTHUSA. AKIEHTHPYS  XOJHCTCKHE  AaCHeKThl, CHHEPreTUKAa pacCKphIBACT  PsJ
CYILIECTBEHHBIX 3aKOHOMEPHOCTEN CaMOpPa3BUBAIOIIUXCS CUCTEM. B 3TOM ee TOCTOMHCTBO, HO B
9TOM U €€ TPAHHUIIBI.
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DKCIaHCHsl CHHEPTETHYECKUX METOIOB B pa3IM4Hble Hayku 3(pdeKkTrBHA TaM u TOTIA, TIIE U
Korma TpeOyeTrcs yuYMTHIBaTh CaMOpPa3BUTHE, €ro0 HWHTETPAlbHBIE XapaKTEPUCTUKU U
3aKOHOMEpHOCTH. HenocTarouHo MpPOCTO KOHCTaTHUPOBaTh, YTO MMEET MECTO IEPEHOC
CHUHEPreTHUECKUX METOJ0B B pa3NUYHbIE HayKd (CCBUIKM Ha MEXKIUCIHUILIMHAPHOCTh U
TPaHCIUCUUIUIMHAPHOCTh CUHEPTETUKHU YacTO HE BBIXOJAT 32 paMKHU 3TOM KoHcTarauuun). Ho ato
JUIIb TEpBbIA mar. BTopbIM maroMm AomkeH ObITh aHaiu3, CBSI3aHHBIA C TMOCTaHOBKOMU
po0JIEMBI: IOYEMY BO3MOXKEH TaKOM MepeHOC, KAKOBbI €70 OCHOBAHUS?

TpaHcisiliMss METONOB MpEANoJiaraeT MpPEeABAPUTEIIBHOE BUACHUE CXOJCTBA IMPEAMETHBIX
obmacteid, C€  KOTOPBIMH  CKOpPpEIHMpPOBaH METOJA. OTO  BHUJIEHHE MOXKET  OBbITh
HEoTpeIEKTUPOBAHHBIM, HHTYUTUBHBIM, HO OHO BXOIHUT B TO, YTO Ha3bIBAE€TCS MOHHMAaHHEM
MeToJa. B Hayke Takoe BUICHUE ONPEACIISIETCS HAYYHOM KapTUHOM MUpa.

CuHepreTuka ceroJHsi CTOUT He TOJBKO mepes mpoOdaeMoii co3aHus CBOeH JUCIUILTHHAPHON
OHTOJIOTMH, KOTOpas BBIPAXKaeTCs B COOTBETCTBYIOUIMX OHTOJOTMYECKHX NPUHIUINAX, HO U
nepes MpoOIeMoi BKIIIOUEHUS STUX MPUHIUIIOB B HAYYHYIO KapTHUHY Mupa. OHa mpeTeHayeT Ha
TO, 4TOOBI CTaTh SIIPOM OOIIEHAYYHOH KapTHUHBI MHpa. M1 B 3TOM COCTOWUT OJUH W3 BaXKHBIX
aCIIEKTOB OCHOBAaHMWI €€ MEXIUCLUMIUIMHAPHOTO U TPAaHCIMWCUMUILUIMHAPHOrO craryca. VIMeHHO
BOKpPYT ATO MPOOIEMATHUKH, 110 CYILECTBY, U Pa3BEPTHIBAIOTCS JUCKYCCUM OTHOCUTEIBHO MECTa
CHUHEPIeTHKU B CUCTEME HAYy4YHOTO 3HaHMs. Ee HenmpuaThe HEKOTOPHIMU KPUTUKAMH OTHOCHUTCS
HE K €€ KOHKPETHBIM MOJENSIM, a K MPOrpaMMe BKJIIOUEHHUS €€ MPUHIUIIOB B OOIIEHAYy4HYIO
KapTHHY B Ka4ECTBE CHCTEMOOOPA3YIOIIEro Spa.

TpyrHOCTH B peanu3anMy 3TOW NPOrpaMMbl CBSI3aHBI C IEPEOCMBICIICHMEM OCHOBAaHUI
MHOTHUX HayK. B dacTHOCTH, Ba)XHO MpPEICTaBUTh H3y4yaeMble HMH OOBEKTHI B KauecTBe
OTKPBITBIX TpOIECCyallbHBIX cHucTeM. B ¢usmke sra mporpamma Obmia npemnoxkeHa H.
[TpuroxkunbiM. HM3BecTHO, dYTO OH mnepedopMylIUpOBal TEPMOAMHAMUKY, TMPEICTABUB
HECTAllMOHAPHBIE COCTOSIHUS, (KOTOpPbIE TPAJUIIMOHHO PAacCMaTPUBAIUCH KAaK BBIPOKIEHHBIN
CIy4ail cTalnMOHapHbBIX) B KauecTBe OasucHbIX. WM. IIpurokuH HaMeTHNI € STUX MO3ULIUN
BO3MOXHBIC HOBBIE MHTEPIIPETAIIMN KBAHTOBO-PEISITUBUCTCKON (U3UKU U KocMmonoruu. Ho 3Ty
paboTy elle NpeACTOUT NPoeaTh.

CxopHbIE TPOTPaMMBI «IIPOLECCYaTbHOTO BUJACHUS» BOZHUKAIOT U B IPYTUX HayKaxX, HO IMOKa
3TH IPOrpaMMbl HAXOAATCS JIMILb B HAYAJIbHON CTaJIMM CBOEH pean3alyi.

CeropHs pa3BUTHE COBPEMEHHON HAayYHOW KapTUHBI MHpa Kak (POpMbI CHHTE3a JOCTHKEHHUN
pa3IMYHBIX ~ JTUCHUIUIMH TPOTEKaeT B pycie HAeH Io0anbHOr0 (YHHUBEPCAIHLHOTO)
’BOIIOLIMOHN3MA. OH COEIMHSET UAEHU SBOJIOIMM M CUCTEMHOIO BUICHMs. BximtoueHue unei
CHHEPIreTHKM B 3TOT IPOLIECC MPEACTABISAETCS BECbMa OPraHWYHbIM. TpyAHOCTH COCTOSIT B
COCTBIKOBKE TPEX OCHOBHBIX OJIOKOB KapTHHBI MUpa — INPEACTABICHUN O Pa3BUTUU HEKUBOU
IPUPOJIbI, KUBOM MPHUPOABI U oOmiecTBa. Mexay HUMH CYIIECTBYIOT CBOETO poja JaKyHbI,
TpeOyrolye IOMOTHUTEIBHOTO aHanu3a. BO3MOXKHO, MPUMEHEHHE CHHEPIreTHUECKUX HAeH |
METOJIOB AAaCT HOBBIM UMITyJIbC 3TOMY aHanu3y. M ecnu 310 nmpousoiiaeT (a B 3TOM HaIlpaBJIeHUN
y’K€ eCThb OOHaJe)KUBAIOIINE PE3yJIbTaThl), TO MPUHIMIIBI CUHEPTETHUKH OPraHUYHO BOMIYT B
Apo oOlIeHaYyYHON KapTHHBI MUPA.

®opMHpPOBAaHUE OCHOBAaHMI CHUHEPIETUKH U €€ TPAHCAUCLMUIUIMHAPHOIO CTaTyCa BKJIIOYAET
MHOXECTBO  (mnocopckux mpobimem. OHHU CBA3aHBI ¢ TOHUMaHWEeM OCOOCHHOCTEH
CaMOpa3BHUBAIOIIMXCS CUCTEM M METOJOJOTMYECKUX NMPUHIMIOB MX aHanu3a. lIpexnae Bcero —
3TO mpobiieMa HOBOTO CMbICIA KaTeropuii, oOecrnedyuBarOlIUX BHAEHHWE M TOHHMMAaHUE
camopasBuBaromuxcsi cucrteM. Ha 3Ty Temy s yke mucal, MO3TOMY C)KaTO HAIOMHIO, 4TO
umeetcs B Buay. CaMopa3BUBAIOIIMECS CUCTEMBI BAXKHO OTJIMYATh OT MPOCTHIX (MEXaHUYECKHUX)
U OT CJIOKHBIX CaMOpETyJIHpYomuxcs cucreM. Kaxnas U3 HUX Ui CBOETO OCBOEHHs TpeOyer
0CcO00# KaTeropuajgbHOM CETKH. JTO — pa3IMYHbIe TOHMMAaHUS YacTH M 1IEJIOTO, BEIIM U
npouecca, B3aUMOAECHCTBUS, NPUYMHHOCTH, IPOCTPAHCTBA M BpeMeHH. I MalblX CcHUCTEM
JIOCTaTOYHO TMoJaraTh, 4YTO IEJIO€ MOXET OBITh OMNHCAHO CBOMCTBAMM dYacTe U HX
B3aUMOJICHCTBUSAMH, YTO 3JEMEHTHI BHE IEJIOTO U BHYTPU €ro 00JIAAal0T OJHUMU M TEMH Ke
CBOMCTBAMM, YTO BEIIA €CThb HEYTO MEPBUYHOE N0 OTHOLICHHUIO K B3aMMOJIEUCTBUSAM, KOTOPBIE
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ONMCHIBAIOTCA KaK BO3JEHCTBUS OJHOM BemM Ha Jpyryro. [IpUYMHHOCTH TpakTyercs Kak
JKECTKHM JIaIIacOBCKUM JAeTepMUHU3M. [IpocTpaHCTBO M BpeMsi MoJlaraloTcs Kak BHEILIHEE IO
OTHOIIECHHIO K CHCTEME, KaK apeHa, Ha KOTOpPOW pa3bIrpbIBAIOTCS MPOLECCH B3aUMOJEHUCTBUS
Belleil. JTa KaTeropualibHas ceTka JOMUHUPOBajia B MEXaHUKE U ObLIa OCHOBOW MEXaHUYECKOU
KapTUHBI MUDA.

JI1s1 CIOXKHBIX CaMOPETYJIUPYIOLUIUXCSI CUCTEM CMBICIBI KaTeTOPUA M KaTeropualibHasi CETKa
UX OCBOEHHUS Y€ MHas. Takue CHUCTeMbl UMEIOT YPOBHEBYIO OpraHM3allMIO, OHU BKIIIOYAIOT B
CBOM COCTaB TOJCHCTEMBI CO CTOXaCTUYECKUMM B3aUMOJCHCTBUAMM  3JIEMEHTOB U
MH(POPMALMOHHO- YIPABISAIOMNN OJIOK, ¢ Tepeaadeii mHPOpMauy OT HEro K IMOACHCTEMaM H
OOpaTHBIMU  CBA3SIMH, OOECIEUMBAIONIMMU BOCHPOU3BOAMMOCTh CHUCTEMBI KakK IEJIOro.
Kareropuu yactu u 1enoro 3/1ech U3MEHSIOTCS — MOSBISAETCS MJIeSd CUCTEMHOTO KauecTBa, HE
CBOOMMOIO K CBOilcTBaM uyacTed. Bemp mnpencraeT kak BOCHPOMU3BOASAIIMIICS Ipolecc.
JlanacoBckass ~ NPUYMHHOCTh  NPUMEHSIETCS  OIPAaHMYEHHO M JIONOJIHAETCS — ujaeei
«BEPOSITHOCTHOW MPUYMHHOCTHY. KaTeropuu nmpocTpaHcTBa U BpEMEHU TakKe 0OpETar0T HOBBIN
cMmblci. Hapsany ¢ BHEIIHMM HpPOCTPAHCTBOM-BPEMEHEM BBOIMUTCS TOHSATHUE BHYTPEHHETO
MPOCTPAHCTBA-BPEMEHH CUCTEMBL. DTH HOBBIE KATErOpUAIbHbIE CMBICIBI BO3HUKAIN B Hayke XX
B. — B OMOJIOTHH, KHOEPHETHKE, OTYACTH B KBAHTOBO-PEISITUBUCTCKON (m3nke. Ho amst ocBoeHus
CIOXKHBIX CAMOpa3BUBAIOIIMXCA CHUCTEM M 3TUX KATETOPUAIBHBIX CMBICIOB  TakKke
HEJ0CTAaTOYHO. 371eCh (GOpMUPYETCS HOBas KaTeropuayibHas ceTka. Pa3BuBaromuecs CUCTEMBI B
KayeCTBE CBOETO ACMEKTa BKJIIOYAIOT MPEACTABICHUS O CAMOPETYyJAluU (ToMeocTasuce), HO He
cBozATca K HUM. VX sBosonMs cBs3aHa ¢ U3MEHEHHEM THUIIA CAMOPETYJISLUU, [IEPEXOJIOM OT
OIHOTO THWIAa TOMEOCTa3uca K JPYyromy. OTH CHCTEMBI OTKPBIThIE, OOMEHHBAIOIINECS
BEIIIECTBOM, SHEPTHEH U nHpopmaImen ¢ okpyxaromei cpefoi. s HUX xapakTepHa uepapxus
YPOBHEBOI OpraHM3allMy 3JIEMEHTOB, MOSIBJICHUE MO MEpPE pa3BUTHUS HOBBIX YPOBHEW C HOBOM
muddepeHnranueii cucTeMsl Ha TOACHCTEMBI. [Ipr 3TOM Ka)/Iblii HOBBI YPOBEHb OKa3bIBaeT
oOpaTHOe BoO3jAelicTBHE Ha paHee CcHOPMHUpPOBABIIHMECS, BUIOU3MEHSET HUX, U CHCTEMa
(GYHKIIMOHUPYET Kak HOBoOe Iieioe. llosBleHne HOBBIX ypOBHEH OpraHu3alMd U TEepexo] K
HOBOMY THUITy FOMEOCTa3uca MPOUCXOAUT YEPE3 COCTOSHUS JMHAMHUYECKOTO Xaoca, MOSBICHUE
Touek Oudypkanuu, B KaKIOW M3 KOTOPBIX BO3HHUKAET CIEKTP MOTCHIIMAIHLHO BO3MOXKHBIX
HallpaBJI€HUM  pa3BUTUS CHCTeMbBl. B  3TOM  OTHOHNIEHMM  MOXHO  CKa3aTb, 4TO
CaMOpPa3BHUBAIOIINECS CUCTEMBI 00SI3aTEILHO 00JIaJAI0T CHHEPTE€TUYECKUMU XapaKTePUCTUKAMH.

KareropuanbHas cerka, HeoOXxoaumas [Uisi TOHMMaHHS M OCBOEHHS TaKUX CHCTEM,
IpEroiaracT HOBbIe CMBICIBL. Y Ke HEJ0CTaTOYHO 3a(pUKCHUPOBATh HAJIMUUE 0COOOro CBOICTBA
1IeJIOTO, HE CBOJUMOTO K CBOWCTBaM YacTe (CHCTEMHOE Ka4yecTBO), HEOOXOIUMO 100aBUTH
UJCI0 M3MEHEHHUS] CHCTEMHOr0 KauecTBa (TOSIBJICHHUE HOBBIX YIPABISIIOUIUX MapaMeTpoB) B
mpolecce pa3BuTUsl cucTteMsbl. [IponeccyanbHOCTh BBICTYNIAET HE TOJIBKO KaK BOCIPOU3BOJICTBO
OIIPE/ICIIEHHBIX KaUECTBEHHBIX COCTOSIHUM, HO M KaK IEPEX0o] OT OJHOI0 KauyecTBa K JPyromy.
Pacmmmpsiercs kareropus NOPUYMHHOCTA — HapsAy C JIAIUIACOBCKOW M BEPOSTHOCTHOM
IPUYMHHOCTBIO BaXXHOM CTAHOBUTCA HJed LEJICBOM INPUYMHHOCTH . BeposTHOCTHAs
MPUYUHHOCTH OOpETaeT HOBOE COJEP)KAHHME B CBSA3M C M3MEHEHHMEM BEPOSITHOCTHBIX MEp MpHu
MOSIBJICHUM HOBBIX YPOBHEW MepapXWM M UX BO3JEHUCTBUS Ha paHee cioxkupiuuecs. Kareropuu
MIPOCTPAHCTBA M BPEMEHHM BKJIIOYAIOT HE TOJBKO IMPEACTABICHUE O BHEUIHEM M BHYTPEHHEM
IPOCTPAHCTBE-BPEMEHH, HO U 00 M3MEHEHUH MOCJIEIHEr0 MO Mepe ABOJIOIMU CUCTEMBI (Uaes
omneparopa BpeMeHH, npeioxkenHas M. [IpuroxxvHsIM BIOJIHE COMNIACyeTcs ¢ 3TUMH HOBBIMH
CMBICIIAMH ).

Hekotopsie 0COOCHHOCTH 3TOW KaTEropuajdbHOW CETKM OBUIM B TEPBOM NPHOIMKECHUU
OMHCAaHbI B TErelIeBCKOW auanektuke. OmpeneneHHble KOHKPETH3AMH B HEee ObUIM BHECEHBI
HammMu ¢puinocodpamu B 70-x rojgax Npu HCCIEIOBAHUU JUAIEKTHKH ecTecTBO3HaHMs. Ho
CErOAHS MOXXHO M HYKHO NPOJOJDKUTH 3Ty pabory. CHHepreTuka naeT i 3TOTO HOBBIU
Marepuan, TpeOyronmii (umocopckoro ocMmeiciaeHus. Hampumep, To, YTO B JHAJNIEKTHKE
TPAIUIIMOHHO O0O03HAYANOCh KaK «CKAa4yOK», «IEpPEepbIB TOCTENECHHOCTH», CBS3aHHBIN C
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BO3HUKHOBEHHEM HOBOTO KauecTBa, B CHHEPreTHKE pPACKPBIBAETCS UEpE3 XapaKTEPUCTUKU
JUHAMUYECKOT0 Xaoca, BOSHUKHOBEHHE CTPAHHbIX aTTPAKTOPOB M KOONEPaTUBHBIX 3(h(PeKToB.

HccnenoBanue CTpaHHBIX aTTPAKTOPOB IMOCTABMJIO B HOBOM CBETE W MpPOOJIEeMy IIeNEBOU
OPUYMHHOCTH, paclIUpsis MOHATHE AETEPMUHHU3Ma IMPUMEHUTEIbHO K CaMOpa3BUBAIOLIMMCS
CUCTEMaM.

DOKCIUTMKALKs HOBBIX CMBICIIOB KaT€rOPH BBICTYMAET YCIOBUEM OOOCHOBAHMS CUHEPIeTUKU
KakK sapa oOIIeHaydYHOUW KapTHHBI MUpa. be3 3TOoro TpyAHO MOCTUTHYTH MOHMMAHUS CPEIH TeX
IpeCTaBUTENIeH HayUHBIX TUCLMILUIMH, KOTOPbIE MPUBBIKIN BUAETH MUP CKBO3b NPU3MY HHBIX,
MeHee OoraThlX KaTeropuaibHBIX CMBICIOB, JOCTATOYHBIX JJIsi OCBOEHMSI 0ojiee MPOCTHIX
CHUCTEMHBIX 0OBEKTOB, YEM T€, C KOTOPBIMU UMEET JI€JI0 CHHEPreTHKA.

Tax Bceraa OBUIO B MCTOPUHU HAYKH TIPH TOSBICHWN HOBBIX TEOPUH M KOHIEMIHH, KOTOpPBIC
BHOCHJIM KOPPEKTHUBBI B MPEKHIOI0 KAPTUHY MHUpa. Y MECTHO BCIIOMHHTD CIIOPBI BOKPYT MOHATHS
npuyuHHOCTH Mexay bopom u DOiiHmreliHom Ha CoJIbBEEBCKHMX KOHIpECCax B 3IOXY
pa3paboOTKN KBAaHTOBOM MeXaHUKU. BeposTHOCTHas MPUUMHHOCTH HE Cpa3y BOILIA B apceHall
HayKd. OMWHIITEHH, HalpuMmep, MoJjaraj, YyTo OHa BOOOIIE MOAPBIBAET HUJICI0 AETEPMUHU3MA
(«bor He urpaeT B KOCT»).

Pazpabotka ¢purocopckux OCHOBaHUI CHHEPTETHUKH — 3TO MOJI€ COBMECTHON aHATUTHYECKON
paboTbl (GUIOCOPOB M YUEHBIX CIHEIHATUCTOB PA3IUUYHBIX oOsiacTei 3HaHusA. OTa paboTta
BKJIIOYA€T HE  TOJBKO  OCMBICIEHHE  OHTOJOTMYECKUX  KAaTErOPHAIbHBIX  CTPYKTYp
CaMOOpraHU3allMM W CAaMOPA3BUTUS. OTO BaXKHBIM, HO JMIIb IEPBBIA AaCHEKT MPOOJIEMBI
¢mrocopckuXx OCHOBAHMN CHHEPTeTHKH. BTOpOil ee acmekT CBs3aH C  aHAJIW30M
THOCEOJOrMYECKOH M MeTOJoJoruyeckod TemaTtuku. OH MpeanosiaraeT BBIACHEHHE HOBOTO
NOHMMAaHHS TIO3HABATEIBHBIX HICAIOB U HOPM, KOTOPhIE HEOOXOIUMBI JIJIsl OCBOSHHSI CIIOKHBIX
CaMOpPAa3BUBAIOIIUXCA CHCTEM. 371€Ch HYKEH aHaJIU3 Te€X HOBBIX CMBICIOB, KOTOpbIE 0OpETaIoT
KaTEeropuy «IOHUMaHUE», KOOBICHEHUEY, IIPEACKa3aHUE», «TEOPU», «(PaKT» NPUMEHUTEIHHO
K CaMOpa3BHUBAIOLIMMCA cHUCTeMaM. VIMEHHO B 3TOM IYHKTE IPOUCXOAUT TMeEpexoi K
IIOCTHEKJIACCUYECKOMY THUITy PalliOHAJIBHOCTH.

Hakonen, TpeTbuM acnekToM (UIOCOPCKMX OCHOBAaHMM CHHEPreTHMKH BBICTYMAIOT
MHUPOBO33PEHUYECKHE TPOOJIEMBI, CBS3aHHBIE C BKJIIOUYEHHEM B KYyJbTYpy HOBBIX Hay4YHBIX
NpPEACTaBICHUN O CaMOPa3BUTHUU. 3JECh YK€ €CTh HCCIelOBaHMA (B TOM UHUCIE U MOH),
MIOKa3bIBAIOLINE, YTO HOBBIE NPEACTABICHUS PE3OHUPYIOT KaK € 3alaJHOM, TaK U C HEKOTOPBIMU
BOCTOYHBIMU KYJBTYPHBIMH TpaauLUsAMHU. BMmecTe ¢ TeMm, 3TH HpeAcTaBIeHHUs CO3JAl0T TOUKU
pocTa HOBBIX LIEHHOCTHBIX OpHEHTAllMi B COBPEMEHHOM KylbType. Pasymeercs, Bce 3TH
npoOaeMbl TpeOyIOT andbHEHIne yriayOJeHHOW TpopaOdOTKH, U B 3TOM 51 BHXKY OCHOBHYIO
3anaqy punocodos.

BUOMEJUIMNHCKHUE TEXHOJIOI'NN KAK ITPOBJIEMA
NCTOPUM A PUNJTTOCODPUN HAYKHA
FepacumoBa H.A., dokmop d¢pusocofpckux HAyK, 2/1a8HbII HAYYHbGI

COmMpyoHUK
Hucmumyma ¢pusocogpuu PAH.

«Jdnucremosiorua u punocopus Hayku» Ne 2 (1. 40), 2014

OnoGpennniii  IlpaButensctBoM P®  «IIporHo3 HayyHO TEXHOJIOTUYECKOTO Pa3BUTHUSA
Poccuiickoit @enepanuu Ha nepuon 1o 2030 roma» mpegycMaTpUBaeT CPeau MPUOPUTETHBIX
HamnpaBlICHUH HAyKd M MOJEPHMU3ALUU 3KOHOMUKHM Poccuum OHOTEXHONOTHMH, MEIULIHMHY U
3IpaBoOXpaHeHe. B coBpeMeHHON KiacCUpUKAIMKU HAYK ATH JUCIHUIUIAHBI BXOIAT B KOMIUIEKC
«Hayku o oxm3Hm» («The Life Sciencesy). Hayku o JKU3HM TpeACTaBIsAOT coOOM
MEXIUCIUIUTMHAPHBIE HWCCIICOBAHUS, IENbI0 KOTOPHIX SBISETCS YIIyOJeHHOE W3y4YeHHE
(eHOMeHa >KH3HH, a B PAKTHUECKOM OTHOLIEHWHU — pa3paboTKa NPUHIUIIHAIBHO HOBBIX CIIOCOOOB
paboThl C MPUPOAHBIM MATEPUATIOM — OMOTEXHOJOTUM, BO3MOXXHOCTH KOTOPBIX CBSI3BIBAIOT C
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yJIy4IIEHUEM KauyecTBa MHU3HU 4YEJIOBEKa, MpeoOpa3oBaHUEM CEJIbCKOIO XO34KCTBA, MUIIEBOM
MIPOMBIIIJIEHHOCTH, PEIICHUEM SKOJIOTHUECKUX MPooIem.

[Ton OnomMeaMIIMHCKOW TEXHOJOTHMEH B IMUPOKOM  CMBICJIE CJIOBA MOHUMAETCS KOMILIEKC
NCICTBHI, HaMpaBICHHBIX Ha CO3JaHME HOBBIX OMOJIOTMYECKUX OOBEKTOB U MPOIIECCOB, KOTOPHIE
MOTYT OBITh HUCIIOJB30BaHbI B IEJSIX TUATHOCTHKHU, NPOMUIAKTUKYA U JICYCHUS B METUITMHCKOM
npakTuke. Pa3BuThe OMOMETUIIMHCKUX TEXHOJOTHH CBS3BIBAIOT C MEXAUCHUTUTMHAPHBIMU
WCCIICIOBAaHUSAMU B TakuX oOjacTsIxX, Kak Owodusuka, Owoxmmwus, OuomH(popmarTHKa,
ouounxenepus. IIpeamonaraercs, YTO C TOMOIIBIO 3TUX TEXHOJOTHHM YyNAcTCs pa3pelinuTh
Ba)KHEHIINEe NpoOJIeMbl COBPEMEHHOCTH, CBS3aHHbIE C YJIYYIIEHHUEM KadecTBa JAMArHOCTUKH,
npoUIaKTUKU ¥ Tepamnuy, KadecTBa YeOBEYECKOTO TeJa U MCUXHUKH, MOBBIIICHUS KU3HEHHOTO
TOHYCA W MPOJJICHUS KU3HU MyTeM U3YUYEHUsSI T€HOMa M MAaHUITYJISIIUN C HUM, KJIETOYHOU Teparnuu
u umkeHepuu. [lepconnduirpoBanHas MeIUIIMHA OYIyIIEr0 MBICIUTCSA Kak BpaueOHas MOMOIIb C
YYETOM T€HETHUYECKOro mnpodwis mManueHTa. buoMeaunuHCKue pa3pabOoTKH M WX TOCIIEACTBHUS
nopokaatoT OypHeie nedatsl B obuiectBe. [Ipobnemer 'MO, knoHUpOBaHUS, TEHHON WH)KEHEPHH,
BCIIOMOTATENIbHBIX ~ PENPOAYKTUBHBIX  TEXHOJOIMM,  HaHOOMOTEXHOJIOTUH BbI3bIBAIOT
MHOTOYHCIICHHBIE JAUCKYCCHUU. [ yMaHHUTapHBIM OTBETOM Ha 3TU BBI30BBI COBPEMEHHOMW >KM3HU B
TE€XHOT'€HHOM [IUBWJIM3ALMU CTAJI0 Pa3BUTHE TaKOW AUCLUILINHBI, KAaK OMO3THKA.

Pa3BuTHe HayK O )KM3HU U X MPAKTHUYECKUX MIPUMEHEHUH MOPOKIAET BOMPOCHI, OTHOCSAIIUECS K
KOMIICTEHIIH SIUCTEMOJIOTUH, HCTOPUU M METOAOJIOTWM Haykd, (uiaocopun TEeXHUKH W
¢unocodpckoit  aHTpomonmoruu. MOKHO NI ONpPENENWTh, YTO TAaKO€ KH3Hb, Ha S3BIKE
WCKJTFOUMTENIFHO €CTECTBEHHBIX Hayk? Kpurudeckoe ¢puiiocodckoe mcciaeoBaHue 3TOr0 BOIPOCa
JaeT OTpULlaTeNbHBIA OTBeT. [loHATHE KU3HM MHOTO3HAYHO, €r0 CMBICI YTOYHSETCS B
3aBUCHMOCTH OT O0JIaCTM €CTECTBEHHO-HAyYHOTO0 M COLIMOIYMaHUTApHOTo 3HaHMs [MukemnnHa,
2000]. HoBble TEeXHONOTUU KOHCTPYMPOBAHHS CHCTEM >KM3HH OWBAJCHTHBI, OHHU HECYT H
MEPCIEKTUBBL, U YTPO3bl )KU3HHU Kak IUIaHeTapHOMY (eHoMeHy. Hayku o KU3HU 3aJal0T HOBBIE
u3MepeHust g (GpunocodcKoro OCMBICICHUS TOHATHUSA KU3HU. B MUPOBOM HaydHOM cooOIecTBe
YTBEPKAACTCSI MPUHLIMI «KOJUIEKTUBHOTO MBIIIJICHUS», KOTOPBIM MPAKTUYECKH peaqu3yercs B
CHIeIMaIu3UPOBaHHbIX (GuIocoPckux m3nanusx. M3maroTcs KypHaJbl 0 UCTOpUU U Puocodun
HayK O JXU3HU, B TOM YHCIIE U CICIHATLHO MOCBSIICHHBIE TEMAaTUKE HUCTOpUU U Quiiocoduu
OMOMEIUIIMHCKUX HayK U TeXHojoruil. KomMruiekcHbli MoaxoA K YrIIyOJeHHOMY TOHHMaHUIO
KU3HA W TIPUPOJBI 4YelOBeKa TpeOyeT OOBEIWHUTH YCWIHS HCCIEIOBAaHWA OHOIOroB (M
MpPEe/ICTaBUTENCH  CMEXKHBIX  E€CTECTBEHHO-HAYUYHBIX IUCLMIUIUH), HCTOPUKOB, (GUI0COPOB H
YUEHBIX, 3aHUMAIOIINXCS COLUATBLHBIM U3MEPEHUEM HAYKH U TEXHUKH.

Wneu rymanuTapu3anuy OMOJIOTHUECKUX UCCIIEOBAHUNA 00CYKIaTUCh POCCUMCKUMH YUEHBIMU
¢ mocnennedt Tpetm XX B. [JluceeB, 2011; @Dwumocodus Ouonoruum, 1996; I'ymanutapHas
ouomorusi, 2009; borBunko, 2006]. PaGortas Han dumocopckumu mpodieMamMu MOJEKYISIPHOM
6uonornu, P.C. KapnuHckas craBmiia BONpPOC O TMpelenax pPeayKIMOHHCTCKOTO —TMOAX0na
[Kapmiuackas, 1971]. IlpuHmunel OHOSTHKM  3akiaigsiBaiich B padorax W.T. ®dponosa
[benkuna, Kopcakos, 2008]. biraromapss ycuiusiM OTEUECTBEHHBIX YUYEHBIX HIEH KO3BOJIIOLUU
npuobpenu  oOmiekynbTypHoe 3HadeHue [Kapmuuckas, JluceeB, OrypmoB, 1995; Unen
HBOJIIOIMK B OMONIOTHH U KynbType, 2011]. B auckyccusix mo mpoOnemMaM XHU3HH M 3I0POBbS
0oJbIIOE 3HAUEHUE TMPHUAAETCS TMOHATUIO «OKpyKaromas cpeaa». [loa cpemoil moHumaercs Kak
MpHUpOHas cpefa (reorpaduueckie U KIMMAaTHUYEeCKHE YCIOBUS MECTHOCTH), TaK W COI[MAJIbHAS
(3THHUYECKUE W KyJIbTYpPHBbIE OCOOCHHOCTH, TPAaIWIUHU, TEHICHIIMH COBPEMEHHOTO 00pa3a >KU3HU,
ATUYECKHE OCHOBHI O0IIIECTBA U TIPOH..).

B MexauCUMIUIMHAPHBIX HCCIEIOBAHUSX YENOBEK IMMOHUMAETCs KakK MCHUX00HMOCOoLHaIbHOe

cymectBo [Dunocodckue mpobiembl Ouonornn w  Meaunwebl, 2013].  Pacmupenue
MPaKTUYECKUX TOPU30HTOB  KOCMUYECKHUX  HCCIEAOBAaHUM  OTKPHIBAET  BO3MOXKHOCTHU
paccMOTPETh BIWSHHE KOCMHUYECKHX (DaKTOPOB HAa 3EMHYIO KHU3Hb («KOCMHUYECKas Cpeaay).
Cpenm  ydYeHBIX  yTBEpXKIaeTcs wWHaes O MpoOJjeMe JXU3HM W 370pPOBbS Kak MpodiieMe
miaHeTapHoro Macmraba [®Punocodus 3mopoBes, 2001]. Bcraer Bompoc o0 pa3BUTHH
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CHUCTEMHO-IUIAHETaPHOTO MBIIUICHHSI, YTO MpeArnonaraeT (QpyHIaMeHTalbHOe Quiiocodckoe u
MEXIUCUUIUTMHApHOE 00pa3oBaHUe.

HayuyHoe 1 BHEeHay4YHOe B HCTOPUM MeIMIMHBI

HccnenoBanus MO0 UCTOPUM MEIUIMHBI CTaBAT MO KpaifHel Mepe ABE MPoOJIeMbl, HMEOIINe
aKTyaJbHOE 3HA4YCHHE JUIs SMUCTeMOoyoTuu u (unocodun Hayku. IlepBas mpoOnema kacaercs
PAcKpBITUSl 3aKOHOMEPHOCTEM CMEHBI THUIIOB PALMOHAIBHOCTA B HCTOPUM  MEAMIIMHCKUX
NpakTUK. Bropass mpoOiema BBOIWUT HECTaHIAPTHBIE W3MEPEHUS JUANOra KOTHUTHBHBIX
npaktuk [MukemnHa, 2010]: UeIUTENbCKUX W HAyYHbBIX, TPAJULHUOHHOM U COBPEMEHHOM
MeauuuHbl. B Okchopackol SHIMKIIONEINA MEIUIIMHBI TEPBBIA pa3/ien IMOCBSIIEH TI00abHON
HWCTOPUM MEIMIMHBI KAK UCTOPUU KYJbTYPbl U MEHTAJIBHOCTH, @ BTOPOM OTPa)KaeT JIOKAJIbHBIE
mequnuackue Tpaaunuu [The Oxford Handbook of the History of Medicine, 2011]. Ins Hac
aKTyaJbHOM 3ajadell sBISIETCS HCCIENOBAaHUE LEIUTEIbCTBA M MEIWLIHUHCKON KHUKHOCTH
Hpesueii Pycu [['epacumoBa, Muibkos, 2014].

[IpoGnema Hay4HOro M BHEHAy4YHOrO 3HAHMS, PACCMOTpPEHHass Ha  MpUMEpe  HUCTOPUU
MEIULMHBl U €€ COBPEMEHHBIX NEpPCHEKTHB, UMEET MHOXKECTBEHHBIE aCIEKThl, HO He oOemaer
ONHO3HA4YHOro pemieHus. CTaHmApTHBIM B3I HAa HWCTOPHI0 HAyKH, Kak IPaBUIIO,
¢dbopmupyeTcss Ha OCHOBE OTOOpa TOro IIEHHOTO, YTO, KaK CUUTAETCS, BOILIO B KOPITYC HAyYHOT'O
3HaHUSA. MeTOAOJOTH CBA3BIBAIOT KPUTEPUHM HAYYHOCTH C PAlMOHAJIBHBIM JOKAa3aTeIbCTBOM M
ONBITHOM IPOBEPKOM, C pa3BUTBIM SA3BIKOM U METONOJIOIMUECKMM  HMHCTPYMEHTapHeM, ¢
nocrpoeHneM (GyHIaMEHTAIbHBIX TEOpUH, NMPU3BAHHBIX JaBaTh OOBSICHEHHE 3aKOHaM IPHUPOJIbI,
rapaHTUPOBaTh MPOTHOCTHKY MJAaHHBIX M (DaKTOB, C CO3JaHMEM TEOPETUUYECKUX MOJENIeH, ¢
rapaHTUPOBAHHON TEXHUYECKOU MOIIEPKKOUUCCIIETOBAHUM.

JloHay4YHYI0 MEIUIIMHY MOXXHO Ha3BaTh MPHPOJOCOOOPA3HOM MEIUIMHOM, omuparoueiics Ha
JUYHOCTHOE 3HAHME W ONBIT BpadyeBaTelsl, a TaKXKe CHUJIbl NpUPOIbl. EcTecTBEHHO-HAay4YHYIO
MEIUIMHY B CTAHAAPTHOM MOJENIN HA4YMHAIOT JAaTUPOBaTh C KyJbTypHOH peBomtonuu Hosoro
BpeMeHH. B COBpeMeHHBII IepuoJ MEOUUMHA ONUPACTCs Ha TMOCIEAHUE JOCTHXKECHUS
(yHIAMEHTAIbHOM HAayKd M TEXHOJOTMH, 4YTO TO3BOJIAET BBIACIUTH TEXHOHAYUHYIO MEIUIIUHY
Kak CJICIYIOUIUH [Iar B pa3BUTHHM HAy4YHOW MEAUIMHBL. BMecTe ¢ TeM mporecchl 1eMOKpaTu3alu,
C OIHOH CTOPOHBI, W TPYIHOCTH TEXHOHAYYHOM MEIHMIMHBI — C JAPYroi, CIIOCOOCTBOBAIU
O’KMBJICHUIO JPEBHUX IPAKTHK, KOTOpBIE CETOAHS COCTABIISIIOT HANpPAaBJICHUE TPaIULMOHHOMN
MEIULVHBI.

TpagunmoHHas MeIUIIMHA HEOJAHOPOIHA MO COCTaBYy M YPOBHAM pedIeKCUH: CIoAa BXOAAT U
HApOJIHOE LENUTEIBCTBO, U CUCTEMAaTU3MPOBAaHHBIE B YYeOHBIX KaHOHAX HMHIHWICKas, KUTaickas,
tuberckas Tpaauuuud. Yem ceronHs NOpuUBIEKAeT TpaaulMoHHas MeaunuHa? Bo  mHorom
HCKYCHOCTBIO IIETUTENeH, CIOCOOHBIX OBICTPO M IIAJSAIIMMHU METOJAaMH yCTAaHABJIMBATh JUArHO3,
HATYpaIUCTUYECKUMHU CIIOCOOaMU JieueHUs U NPOPUIAKTHKY, WHAUBUAYAIbHBIM TMOIXOAOM K
MAIUEHTY, JTOCTHTaeMbiM (P (HEKTOM.

K TpamnuuoHHON MeOUIIMHE MOYKHO OTHECTHM AHTUYHYK) MEIUMUMHY W MeauuuHy CpemaHux
BEKOB, HO MMeHHO K HoBOMy BpemMeHM 3Ta Tpaaulus CHA€T CBOU IO3ULUHU 3apOKIarolieics
€CTECTBEHHO-HAay4YHOU MeauuuHe. Mccnenyst Bompoc 0 COOTHOIIEHUH HAYYHOT'O W BHEHAYYHOTO B
MEIUIIMHCKUX TPAKTUKAaX H 3HAHHUSX, BO3MOXKHO, MBI NpUOIM3uMcS K Oosiee TIyOOKOMY
MMOHUMAHUIO TIPOIUIOTO,  HACTOSIIET0 W OyAymero Haykd  Kak  ocoboil  cdepsr
YeJI0BEUYECKOU IEATEIIbHOCTH.

Tun paunoHanTbHOCTH, CIIOCOOBI MO3HAHUS, IEHHOCTHBIE YCTAHOBKM B TO3HAHUH, COLIMAJIbHBIN
XapakTep TO3HaHMA M JaXe 3TUKAa B TEXHOHAYyYHOM MEIUIMHE HHBIE, YEM B JIPEBHEM,
MIPUPOIOCO0Opa3HOM, METUIIUHE.

BpauebHOe HCKYCcCTBO YXOAMT KOPHSMU B TJIyOOKYIO JApPEBHOCTh. FICTOpUYECKH MOKHO
BBIJICJIUTh NIEPUOJ] LIIUTEIILCTBA M Maruu JpeBHUX IuBHiIM3anuil bavkuero u JlaneHero Bocroka.
UYenoBek XWJI B TPUPOAE W 3HAJI OCOOEHHOCTH MECTHOCTH [0 MeENbYalIuX MHoapoOHOCTEH.
OrpoMHyI0 pOJb UIpajo 3HAHHME 3aBUCUMOCTH JKU3HEACATEIBHOCTH YEIOBEYECKOr0 OpraHu3Mma,
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pacTeHMi, JKUBBIX CYIIECTB OT COJIHEYHO-JIYHHBIX pPUTMHK, O UYEM CBUJETEIbCTBYET
Ma7e0apXxeoiorus, OT CE30HHBIX U KIIMMAaTUYECKUX KOoieOaHul, OT yCIOBUI MECTHOCTH. MOXKHO

3aMETUTh, YTO HAYKH O JKU3HM BCIIOMHUHAIOT €€ OCHOBBI, KOTOpBIE 3HAJIM HAIld HPEIKH.
Tpaguuust XOopomo 3Hajla CWIy BO3JAEHCTBHUS CIOBA M MbICAM. bBOJBLION MOMYJISIPHOCTHIO
MI0JIb30BAJIUCh 3aroBOpPbI, B KOTOPBIX CHUJIA LIEIUTENS YCHUIUBAlIach MPUPOAHBIMU CTHUXUSAMU —
3emiieil, BOJOH, BETPOM, OrHEM. MeTamibl, MHHEpPabl, 3KCTPAKThl PACTEHHM, YCHUIICHHBIE
BO3JICCTBUEM  LIENUTENS, CUHTAINUCH IeJeOHbIMU. PUTMHYHOE CJIOBO  HWrpajo  CBOIO
BCIIOMOTATENbHYIO POJib, HO MPUYUHBI AP(HEKTUBHOCTH CTOUT HCKaThb B 0OCOOOM COCTOSIHUU
MICUXUKU LEJIHUTENS, CHOCOOHOCTSAX  BO3JEHCTBOBATH OE3MOJBHBIMH  MPUKA3aMH MBICICBOJIH.
Maruueckue TpanchopManuu MOKHO YCMOTPETh B COBPEMEHHON apT-TEparuu.

Maruueckye 3HaHUS U OPAKTHUKU UHTEPIPETUPYIOTCS U CUCTEMATU3UPYIOTCS B FEPMETUUYECKON
auteparype. BpaueBanue BXOAUT B KOPITyC aCTPOMAaruu, HalpsiMyIo COEIMHSASICH C aCTPOJIOTUEN U
anxumuet  [['epmec  Tpucmeruct, 2001]. Dopmyna I'epmeca «Bce cBsa3aHo co Bcem»
pacmpocTpaHsieTCss Ha BUAUMYIO M HEBUANMYIO  KOCMHUYECKYI0 Mpupody. BpaueOHoe
BO3JICHICTBUE PEKOMEHJIOBAIOCH MPOU3BOAUTH C YYETOM CHUMIIATHUYECKOM CBSI3U IMPHUPOJHBIX
CpeICcTB W (PYyHKUIMH YEIOBEYECKOTO OpraHm3Ma, a TakKke coo0pasysichk ¢ OJaronpusiTHHIM
pAacmoJIOKEHUEM CBETHII — B JIEHb U YaC KOHTAKTHOT'O PE30HAHCA C KOCMUYECKOM pUTMHUKON. Wnen
W TPUHUUIIBI  ACTPOMEIUUMHCKUXIIPAKTUK B COBPEMEHHOM MHpPE CTAaHOBATCA IPEIMETOM
00CyXJIeHUsl, OCOOCHHO B CBSI3U C PACIIMPUTEIbHBIM IMOHUMAaHHEM «OKPY’KaIOUIEH cpeas» A0
MOHATUSA  «KOCMHMYECKOW  OKpyKarouied cpenab». Ilapanenbc kak mnpeAacTaBUTENb Maruko-
TrepMETUYECKON TPaJUIMK OTKPHIBAET HOBYIO CTPAHUI]y B HCTOPHH
MEJIMLMHBl U HAayKH, MPEABOCXUTUB MHOTHE coBpeMeHHble TexHojoruu [Koiipe, 1994; KacaBun
1999; I'epmeTusm, marus, Hatypduiocodus, 1999].

BpauyeOHOe HCKycCTBO BpeMEH apXauyecKoil Maruu MpUHUMAaeT (GOopMbl  paloHaTH3aIHH,
OTpaXasiCh B TEKCTaX MEIUIMHCKOTO XapakTepa. KaHOHBI KHUTalCKOM METUIMHBI CIOXHINCH B
cepenue | TeicsyeneTwss 00 H.3.; B TOT K€ MEPHUOJ CKIAABIBAIOTCS pPaHHUE AalOpPBEINYECKHE
TeKCThl. OT WHAMKUCKON TpaIuIMKM OTIIOYKOBBIBACTCS THOETCKAas MEIUIMHA, KOTOPAsIpPOHHKAeT
B llenTpanbayto Asuro BMecte ¢ Oymmu3moM. CaHCKpUTCKHH BapuaHT YueOHUKA THOETCKOM
MequIuHbl  «WKyammy», Kak MpeanoiaratoT, Hanucad B IV B. H.3. AHTUYHBIE LIKOJIBI MEIULIMHBI
MpyU BCEX BapualMsIX HE BBIXOAAT U3 pycla JApeBHeWmer Tpaguuuu. Bo  MHOTHX
COBPEMEHHBIX MEIHUIMHCKUX YUPESKICHUAX OPraHU3YIOTCS JIAOOPAaTOPUH HEMEINKaMEHTO3HBIX
METOJIOB JICYEHUS], B KOTOPBIX BHUMATEIBHO U3yYalOT U OCBAUBAOT 3TH METO/BI.

TexHOHayYHasi MEAMIMHA KAK KOTHUTHBHAS NMPaKTHKA.

CpaBHEHHME JpeBHEH MPUPOAOCOOOpPa3HOM MEAMIIMHBI ¥ COBPEMEHHOW TEXHOHAYYHOU
MEIMULMHBI TTO3BOJISIET SpUe MPOSBUTH OCOOCHHOCTH TOCIEAHEH KaK HayKH, UCKYCCTBA, MPAKTUKU
(TEXHOJIOTHH), a TAKXKe HaNpaBJIeHHU GUIOCO(HCKUX UCCIICTOBAHUH.

OCHOBHBIMU ~ uYepTaMHM  JApPEBHEH  MENMLUHBI  HA3bIBAIOT  XOJUCTUYHOCTb, BHUTAIU3M,
Hepa3pbIBHYIO CBs3b ¢ HaTypduinocodpueil. Ilocnennsst BbimonHsuia (yHKIUIO KapTUHBI MHpAa,
NPUHIUIBI KOTOPOM KOHKPETH3UPOBAJIMCh BO BpaueOHOW mpakTuke. B mkone I'mnmokpara
BOMIEJIINE B TEOPETHUYECKYI0 CcXeMy OOOOLICHHsSI OMBITHOTO XapaKTepa KacalluCh YCIIOBHMA
KOHKPETHOW MECTHOCTH: pO3bl BETPOB, KA4e€CTBA BOJ, PACIIOIOKEHUS TOpoja MO0 OTHOUIEHHIO K
COJNHIly M TMPUPOJAHOMY MAarHeTusMmy (ceBep—IOor, BOC-TOK—3amaj), KauyecTBa 3eMIIU
[[unmokpat, 1936]. [lanee num TeopeTHYecKHe CXEMbl THUIMYHBIX 3a00JIEBaHUM M SIHIEMUI
B KOHKPETHBIX YCIOBHUSIX MECTHOCTH. Ha ypoBHE 4YenoBeKka YYUTBIBAIUCH IICUXOTHUIIBI
(TeMmepaMeHThbl) JIMYHOCTEH, KOTOPHIE ONPEACSUIUCh B COOTBETCTBHM C KJIacCHU(UKAITMOHHON
CXeMOM 3JeMeHTOB-cTHXUi. KapTuHa MHupa B HaykKax O JKW3HH, BKJIHOYAOmuX (rrocodckmii
aCIIEKT, OKa3bIBAJIaCh HEOTHEMIIEMOM YaCThIO UCCIIEOBAHMUS.

AHTUYHAsT TpajAuLMsg MEIUIUHBI B OTJIMYHE OT CHUMBOJIMYECKON BOCTOYHOH Oosee Oim3Kka
€BPONEHCKOMY MEHTAJIHUTETY 3apOXIABUIMMHUCS paIlMOHAIBHBIMU CIIOCOOAMHU  JTOKa3aTeIbCTBA.
N3yuenne texctoB COopHuka ['mnmokpara MpPUBOAMT K BBIBOAY O COEAMHEHUU JUYHOCTHOTO
3HAaHUS C AHAIUTUYECKOH KynbTypod. BpaueOHas myapocTs (MaTpocodHUCTHKA) Mojapa3syMeBaia
BBICOKYIO HPAaBCTBEHHOCTb, 3HAHUS, CIIOCOOHOCTh MBICIUTH U JIEHCTBOBaTh. B MO3HaBaTeIbHOM
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aCIIeKTe TPE/ICTABISICT UHTEPEC OTHOIIEHHE K MCTHHE B aHTUYHOW (MIOCO(CKON MEeIuIMHE U B
COBpEeMEHHOM Hayke. B moHumanum I'mnmokpaTa 1enbl0 MO3HAHUS MBICIUTCS HMCTHUHA, a HE
MIpaBA0N0/100M€e KAaK YHUCTO CHEKYJISITUBHOE paccykiaeHue. be3ommnOoyHOoCTh B JOCTUKEHHH
UCTHHBI NPU3BAaHBl TapaHTUPOBAaTh MAaCTEpCTBO (MCKYCCTBO) M 3HaHUs (episteme) Bpauya.
[IpaBaononodue ceroiHs B METOJIOJIOTMYECKOM OTHOILEHUU IMPENAIOJIAaraeT CBsI3b TEOPETUUECKOM
MOJIEIA C HKCHEPUMEHTAIbHBIMU IPOBEPKAMHU, HO TPYAHOCTb 3aKJIIOYAETCSl B TOM, YTO BBICOKHE
TEMIIbl HAyYHO+TEXHUYECKOI0 Pa3BUTHs OBICTPO MEHSAIOT HayuyHble Mozenu. Hampumep, «aHanus
MEAMLMHCKONW JHUTEepaTypbl Ha TeMy 3a0ojieBaHMI IMEYEeHM MoOKas3all, 4To uepe3 45 ner mocie
nyonukanuu 50 % crarell B Hay4yHBIX )KypHajlaX yTPauyMBaIOT CBOKO aKTyallbHOCTB» [ApbecmaH
2012: 86]. Onu ycTapeBarOT UM OKa3bIBAIOTCSI BOBCE HE BEPHBIMHU.

Jlns npeBHEro Bpaya MHCTPYMEHTOM OBbUIO TE€JO, TaK K€ KaK CErofHs Uisl IpelcTaBUTENIeH
TBOpUECKUX mpodeccuil. B xozme »BomtOnMM yesloBeKa YTOHUMIIACh HEpPBHAs cCHCTEMa M MO3T,
YCIOXKHSJICS ~ COCTaB  KpOBU. MenuuyuHa COBPEMEHHOM  LIMBMJIM3allUd B CBOEH OCHOBE
CYLIECTBEHHO ONHMpAaeTCs Ha HayKy M TEXHOJOIMH. bHOMeTUIMHCKHE HCCIEOBAaHUS — SIPKUN
IpUMEp U3MEHEHHUs XapakTepa HaOMIOJEHUS M OKCIEPUMEHTa B TEXHOHAyKe: TOYHOCTb
HaOMIOACHUH W OSKCIEPUMEHTOB HAaxXOAMTCA B NPSAMOM 3aBUCUMOCTH OT MpPUOOPHOTO U
KOMIIBIOTEPHOTO ~ MHCTPYMEHTapHs. MOIIHbIE MHUKPOCKONBI  KOHCTPYUPYIOTCS 10  THUILY
MHOTO()YHKIIMOHAJIBHBIX KOMOaiHOB, MO3BOJISAsE HE TOJIBKO OTCIIEXKHMBATh MPOLECCHl HA aTOMHOM
YPOBHE, HO M «CO3/71aBaTh KOHCTPYKIMH M TPUOOPHI, MEpPEeMEIaTh OTACIbHBIE YacTd, GopMUPYS
MHKpPO- U HaHOMEXaHu4yeckue yctporcta» [Uymakos, 2013]. KomnploTepHblil aHAIU3 BBINOIHSIET
TOHKYIO aHaJuTHYeCKylo paboty. KommbproTepHoe MopenupoBanue Oeper Ha ceOs (QyHKIMH
HKCHEPUMEHTA, Y4acTUsl B JMAarHOCTMKE M IPOrHO3UPOBAHMM. B 3THX YCIOBUSX UCKYCHOCTb
Bpaya-uccieoBaTeNls WM NPAKTHKYIOIIET0 Bpaya MpUOOpeTaeT HWHBIE uepThl. MacTtepcTBo
JOCTUTaeTcss B COBEPLICHCTBE COTPYAHHYECTBA C TEXHUUYECKUM YCTpoicTBOM. [l TesnecHOro
MOJX0Aa B SIMUCTEMOJIOTHM BCTAE€T BOMPOC O HOBBIX (pOpMax TEIECHOCTH, CHMOMO3€ TEXHO- U
ouo-.

B npeBHuX nMBMIM3ALMAX BpaueOHOE MCKYCCTBO CUHMTAIOCH CBSILEHHBIM, OCOOYIO POJIb UIpall
MHCTUTYT MOCBSILEHUH, BOCOUTAHUIO JIMYHOCTH MPUIABAIOCh IEPBOCTENIEHHOE 3HAYEHHE.
TpaHcnsanus 3HaHMA [UIA 1O JMHUM TEpeJadd JIMYHOCTHOTO 3HAHHMS OT YYHUTEIs K YUYCHHKY.
D30TEpUYHOCTh COBPEMEHHOM HAyKH W MEAMUIMHBI  SIBJISIETCA 000poTHOM CTOPOHOI1
muddepeHManui HayK M COLMaIbHON MOMUTUKH. brosTHka Bomuia B cuctemy oOpa3oBaHus, HO
OHa HE pEelIaeT BOIPOC O MOPAIbHOM BOCIHUTaHUM OyAyIIEro Npo(eccuoHanIbHOro Bpaya, OCHOBBI
KOTOpPOT'O 3aKJIaJbIBalOTCS B JETCTBE. BONpOCH BOCIUTAHUS PEryJIUPYIOTCS TOCYAapCTBEHHOM
MOJUTUKOM B 00sacTH oOpa3oBaHUs MU KyJbTYphl. B coBeTCKuil mepuo 3a BOCHIUTaHUE OTBeYasIa
IIKOJIa W JIpyrue OOINECTBEHHbIE HHCTUTYTHI, NEpPECTpOiKka BHECIa KOPPEKTHBBI — (PYHKILHUIO
BOCIIUTaHMs BO3JOXKMIM HAa CEMbIO, a 3a IIKOJOW OcTaBWiIM (yHKUUIO oOpa3zoBaHusa. Ceroans
npobiemMa BOCIIUTAHMS W HPABCTBEHHBIX YCTOEB OOILECTBAa BBIXOJUT HA MEPBBIN IUIaH, OOHaXas
A3Bbl IJ100aNbHOTO Kpu3uca. Ele onHa cepbe3Has NpoOsieMa BbIPACTaeT KaK IPO3Hasi TEHb B
MH(POPMALIMOHHOM OOIIEeCcTBE: MIKOJa U By3 IMEPECTAlOT Y4YUTh AyMmaTh. JIMYHOCTHOE oOIieHHe
yuuTelns M YYEHUKAa OTOJBUTAeTCsl Ha JalbHUN IIaH. 3a00Ty O pa3BUTUU TBOPUYECKOIO
MBILIUICHUS TPOSBIISIOT MHHOBAIIMOHHBIE KOMIITAHUH, 3aWHTEPECOBAHHBIE B «U300pETATEIbHBIX)
Kajapax, Ho — 15 u30panubix [Crmacubo 3a nogmepxky, 2012].

BuomenumnuHckre TEXHOJIOTMH BBOJASAT HOBBIE aclEKThl B MPOOJIEeMy KOHCTPYKTUBHON MPHUPOJIBI
no3Hanus. JI1060¥ KOHCTPYKTHBH3M MPEIIOIaraeT yueT MPUPOIHBIX 3aKOHOMEPHOCTEH. 3a4acTyro
OKa3bIBAETCSI, YTO TO, YTO MBI H300peTaeM, yKe CylecTByeT B mpupojae. OnHa U3 MOJTHBIX TEMATHK
B (hapmaxonorun — uaTepdepupytomue PHK, HO okaszanock, 4to mpupoaa yxe HCTHOIb3YeT ITH
texHosmorun [Brnacos, 2013: 21]. bmaromaps renernueckum ucciegoBaHusiM crnopel o I'MO
MOJIy4aloT HOBBbIE UMIYJbChl. KuTalickue yuyeHble NPUXOAAT K BBIBOJY O TOM, YTO OOBIUHBIE
pacTeHust MOI'yT CBOMM I'€HETHUYECKHM MaTepHaJIOM BIHUATH HA (PU3UOJIOTHIO )KUBOTHBIX M YeJIOBEKa
[Benens B eme, 2011: 5]. MHorne TEXHOJOTHH CO3MAIOT Oyarogaps M3y4YCHHIO €CTECTBEHHBIX
BO3MOKHOCTEH Tena — mHCTpyMeHTa yenoBeka. Kommanus «Ait Cene» (wrar ®nopuna, CHIA)
3aHUMaeTcs pa3pabOTKONH HMCKYCCTBEHHOTO HOCA, MPEACTaBISIONIEr0 co00il CUCTEMYy IaTYMKOB,
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«MEHSIOIIMUX I[B€Ta B MPHUCYTCTBUU OIPEACIECHHBIX MOJIEKYJ] apomaray, TeM caMbIM
IpeamnosiaraeTcs  peluTbh  MpoOiieMy — 3KCIpecc-AMAarHOCTUKM BUPYCOB [/leTekTop BHpYCOB,
2011: 72].

Jluanor ¢ mpupoZoi Ha ypOBHE BBICOKMX TEXHOJIOTHMI MO3BOJSET  IMO-HOBOMY  OOCYIUTH
cTapyro QuIocopckyro mpoOieMy BO3MOKHOCTEH M TpaHMII YEIOBEYECKOTo Mmo3HaHusA. B cBoei
YBJIEYEHHOCTH OTKPBITHSIMU M OKPBUIEHHOCTH YCIIEXOM YYEHBIE MOPOM CUHUTAIOT «MYCOPOM» TO,
9YTO UM HEU3BECTHO W YTO OHU HE MOTYT OOBSCHHTH. Tak OBUIO 1O TMOCIEIHEr0 BPEMEHH C
pacuudposkoit JJTHK renoma, 98 % cuutanock «Mycopom», T.e. TEM, UTO HE HeceT HH(opMaruu
o JHK, moka wuccnenoBanus Oununma Kampanosa (CILLIA) He oOHapyXuiu peryiasiTOpHYIO
¢ynkiuio Hekotoporo knacca PHK (Vlink-PHK). JlanpHeiimine coBmecTHBIE

UCCJIEIOBaHMsI YUYEHBIX pa3HbIX cTpaH U Poccum paroT MHOrooOemaromui pe3ysbrar:
6mokupoBka HekoTopslx VIink-PHK npuBogur k cmeptu (amonrto3y) pakoBbIX —KIIETOK.
3HAUNTENbHYIO POJIb B OKCIIEPUMEHTAX ChIrpaiu MaremMaTuku HMHctutyTa cucrtem uHopmanuu
um. Al EpmoBa B HoBocuOGupcke. buomHpopmatuka — HoBas HaydHas JAUCLUUIUIMHA,
paspabatbiBaroiasi METOJbl MaTEMaTHYECKOIO MOJAEIMPOBAHUS MPUMEHHUTEIbHO K U3YYEHHUIO U
KOHCTPYHUPOBAaHUIO OHOJOTMYECKUX OOBEKTOB M IMPOLECCOB. 3aHMMAsACh  MaTEeMaTHYECKUM
MOJICIUPOBAaHUEM JKUBBIX CHCTEM, MPO(PECCHOHAIBI OCO3HAIOT: «3a4acTyl0 HeJNb3s CHelaTh
npeackaszaHue TouHee, yeM Ha 80 %. Y mpupoabl Bcera ecTb UCKIII0UYEeHUs U3 npaBuil. Beerna ects
(bakTopBl, KOTOpHIE HEBO3MOXHO YYeCTb B CBOEW MaTemarudeckoil Qopmyne» (Amutpuii
HItokanos) [Kazapuna, 2013: 39]. ®opmyna Cokpara « 3Hat0, 4TO 51 HE 3HAIO» OCTAETCS B CUIIE.
Hame yraoyOneHHoe moO3HaHHWE MHpPa C MOMOUIbIO BBICOKMX TEXHOJIOTUH OTOJIBUTAeT 4EpTy
HEMO3HAaHHOIO, HO CYIIHOCTh MPHUPOAbI Bewledl octaercs TaiHOM. Hepenku npusHanus
yueHbIX: «CTapeHue — 4Ype3BbIYailHO CIOXKHBIM MpoIecc, K aleKBaTHOMY TOHUMaHHIO KOTOPOTO
MBI TOJIBKO HaunHaeM mpubmmkatees» (SAn Buu) [Ilouemy demoBek crapeet, 2013: 81];
«BbpIIcCHEHHE TEHETHYECKMX OCHOB ayTH3Ma OYEHb Ba)XXKHO, HO [TOKA OHHU €II€ OCTAIOTCS 3arajikou,
MOCKOJIbKY HAaWTH COOTBETCTBYIOIINE MYTalMH TOBOJIBHO CI0KHO» [JI3HT, Maknyrn 2013: 77].

IIpencraBnser wuHTEpEC COLUANbHBIA KOHTEKCT KOHCTPYKTMBU3MAa. biaromaps HOBBIM
OTKPBIBIIMMCS BO3MOXHOCTSIM TBOPYECTBO B HayKe INPHOOpPETaeT uepThl, XapaKTEepHbIE Jis
nckycctBa. OJIHO U3 MEPCHEKTHBHBIX HANpaBICHUH — MOJIEKYJISPHBIN An3aiiH. 3aHUMAsICh
KOHCTPYHPOBAaHHEM MOJIEKYJSPHBIX COCIMHEHMH, MOXXHO M mnomyTuts. Co3gaBaeMble IO
KEJIAHUI0 XHUMUKA-TEXHOJIOra MOJIEKYJIIpHbIE COEIMHEHUs Tuna «mneyatu ColloMoHa» (M3pauiian),
«NTEPONAKTWIS»  (NTEpOJAKTWIAAMEH)  WIM MOJIEKYJ, 3aBSI3aHHBIX B Y3€J, PpEalu3yloT

ACTETHYECKOE 4YYyBCTBO u300perarteneit  [BoponkoB, PymeB, 1999]. ®wunaHcoBbie W
TEXHOJIOTUYECKNE BO3MOKHOCTH MOTYT OTKpPBIBaTh MPOCTOP JTHOOBIM (PaHTACTHUECKUM IIPOEKTaM.
Eme omHO MOOHOE HampaBiICHUE — OKOJIOTMYECKMM JIHM3alH — II03BOJISIET KOHCTPYUPOBATh

HEBUJaHHbIE JI0TOJEe (OpMBI, HAmpuMep [JepeBbs B BUAe Kpeced. EcTh IpOeKTsI,
IpeuIaraionme 3akiaapBaTh MopporeHe3 Ha T€HETHYeCKOM YypoBHE. Tak, TeHHble HHXKEHEPHI
MPOEKTUPYIOT CO3JIaHUE «Kypo3aBpa»: «MaHUIynIupyss TeHaMH KypHULbl, OHH XOTIT MPUAATH
NTULE BHEIIHUN BUJ €€ JajeKoro mnpeaka — Manupantopa» [KBok, 2012: 39]. Bo3moxHocTH
OTKPBIBAIOT MCCIIEOBAHUSI MATHUTHOW OpPUEHTAIlMM KIETOK B OINpEACNICHUU HampaBiIeHUs Mpu
NOCTPOEHUH (POPMBI, HO BOT TOUHbIE MEXaHU3MbI MOp(OreHe3a Bce-TaKi HEU3BECTHBHI.

Kenanue packpbITh Bce TaliHbI IPUPOJBI, KaK]Ja KOHCTPYUPOBAaHUA 0€3 OrJISAKM Ha 3aKOHBI
OpUPOABl W TPOTHOCTUKY  TOCJHEICTBHM CTaBUT CEphe3HbIE MNPOOJIEMBI, CBSI3aHHBIE C
OHoJOrMYecKol Oe30MacHOCThI0O U CO3JJaHUEM JCMCTBEHHBIX MEXaHU3MOB KOHTPOJIS 3a
paspaboTkoii HOBBIX TexHosoruii [Edpemenko, ['mpsiea, EBceeBa, 2012]. B oOmecTBeHHOM
KOHTpOJIE HaJ pa3paboTkamMu OMOMEAMIIMHCKHX TEXHOJIOTMH MOXET ChIrpaTh MOBOPOTHYIO POJIb
JMAJIOT IpeBHEHN U cOBpeMEHHON MequIHbl. Paccmorpum npumep. B KypuaTtoBckom HHCTHUTYTE
co3man  llentp HaHo-, Omo-, mH(pO-, KorHo- u comumoTexHoioruii (NBICS). B pasrosope
KOPpECIIOHIEHTa ¢ HadalbHUKOM J1aboparopuu A.JI. BacuibeBbIM pedb 3amuia 00 UCCIIEOBAHUSIX
snudu3a, UIM UIMIIKOBUIHOTO Tejla, KOTOPOE paclojaraeTcsi Mexay IMOJyHIapusMU TOJIOBHOTO
Mo3ra. HaunHas ¢ mnagendectBa, TaM (pOpMUPYIOTCS MebYaldiNe KaMEUIKH, (YHKLIUS KOTOPBIX
OCTaeTCs  HEW3BECTHOM, HO WX HE OOHApPYXMBAIOT y OOJNBHBIX mmH30ppeHuei. BrI3biBaeT
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yAUBIIEHUE peaklusl KoppecnoHaeHTta: «Bce, 4To Bbl ceifyac TOBOpUIIN, — YUCTas IPAaKTHKa. A Kak
oOctosT nena ¢ pyHgameHTanbHON yacThio?» [Uymakos, 2013: 41]. Muorue QyHKUMH cucTeM
OpraHu3Ma, KOTopble ObLTH M3BECTHHI JAPEBHEH MeIWIIMHE, HEU3BECTHBI COBPEMEHHON MEIUIIHE.
CornacHo BOCTOYHOW MEOUIIMHE, HIMIIKOBHJHAs Keje3a sBIsAeTcd (QU3UUECKUM CcyOcTpaToM
SHEPreTUYECKOro  IEHTPa-IPOBOJAHMUKA, OTBETCTBEHHOI'O 3apa3BUTHE CaMOCO3HaHMs. Tak
Ha3blBa€Mble KaMelIKH (OpMUPIOTCA K CEMHJIETHEMY BO3pacTy, HO OHM OTCYTCTBYIOT y TIyOOKHX
CTapUKOB, a TaKXXe ICUXHYecKH OosbHbIX roneil. Ilo3Hanue omHOro M3 cyOCTpaToB BbICIIEH
NICUXUYECKON JedATenbHOCTH — 3adaya (QyHJaMEHTalbHasi, a HE YUCTO MpaKTUYecKas.
HccnenoBanus nmpeanonaramT yriay0JIeHHOE H3ydYeHUEe BOCTOYHON aHTPOIIOIOTHH U (PUII0COpUH.

['eHeTHUeCKOE TECTUPOBAHUE CUNUTAIOT MEPCIEKTUBHBIM METOJIOM caMomno3HaHus. OHO CTaBUT
BOIIPOCHI, KOTOpPbIE MOTYT IIPUBECTH K PEBOIIOLMOHHBIM IIEPEBOPOTAM BO B3IJISIIaX Ha UCTOPUIO U
npupoay denoBeka. Ecim paHbllle HHTEpECOBAIMCh CEMEMHOM pOJOCIOBHOM, TO CEroaHs
TF€HETUYECKOE TECTUPOBAHME MTO3BOJISIET HAM y3HATh 0 Hamux jaajekux npeakax. B JIHK o6srunOro0
MOCKBMYA MOTYT IPEBAJIMPOBaTh HACIEJCTBEHHbIE IPU3HAKH, CKaXeM, KenbToB. OIuH U3
aKTyaJIbHbIX BOIIPOCOB KacaeTcs «rapajokca HeaHaepTaubleB». CoriacHoO reHeTHKaM, €BpONEeHIIbI
HaclleAyIOT OT HeaHjaepTaibleB oT 1 10 4 % NpHU3HAKOB, YEro HeNlb3sl CKa3aTh 00 adpHUKaHIaX.
CoBpemennble JIHK-uccnenoBanusi ycTaHaBIMBAaIOT T€HbI, OTBETCTBEHHbIE 3a JIMYHOCTHBIC
KayecTBa, B TOM YHCJIE UHTEJUIEKTyallbHble, SMOLIMOHAJIbHbIE, OBeAeHUeCKue. VccienoBaB reHoM
pok-3Be31bl O33u O300pHa, WCCIEIOBATENH OOHAPYXKHIM B €r0 «HACJICICTBEHHOM MaTepHae
O0NbIIOE KOJMYECTBO TI'CHOB, XapaKTEpHBIX Ul HEaHAepTalbleB. BO3MOXHO, HMEHHO B HHX
3aKJIIOYAETCs CEKpPeT (PEHOMEHANIbHOI'O 3/I0pOBbS My3bIKaHTa, Ha mpoTskeHuun 40 et
37I0YTMIOTPEOIABILIETO aJKoroieM u HapkoTukamu» [LBetkosa, 2012: 24]. [Touemy cTonb apeBHHE
TeHbl MPOSBWINCH BHOBb M AKTUBU3MPOBAINUCH? DBOJIIOLIMOHHAS AHTPOIOJOTUS 33/Ja€T HOBBIE
acIeKThl B 00CYKJIEHUU BOIIPOCA O COOTHOLIEHUH OMOJIOTHYECKOT0 M COLIMATBHOTOB YEJIOBEKE.

['enernueckuii MOHUTOPUHI C MOMOIIbIO HAYYHBIX METOJIOB MOJATBEPKIAET MPOCTHIE UCTHUHBI,
KOTOpbIE 3HAIN JIIOAM HA NPOTSDKEHUM cToNeTHH. To, 4TO MBICIb €CTh ACHCTBUE, MOATBEPKAAIOT
OMOMeIUIIMHCKHE TeXHoJIoruu. Hanbosee 4YyBCTBUTENBHBI K F€HHOM HECTaOWJIBHOCTH JIE€TH, HO
HE CTOJIbKO IPHUPOJHAs, CKOJBKO HEOJaromnosyyHas colMaibHas cpeAa ocialisieT UMMMYHHUTET U
oOycnoBnuBaeT 3a0ojeBaHMsA. YCTAaHOBJIEGHO, 4YTO pasHble MNPUYMHBI  3MOIMOHAIBHOU
HaNpsHKEHHOCTU (JI0CTaTOK B CeMbe, OOpa3oBaHME MaTepu MM OTIA, KauecTBO KHU3HH H
o0pa3oBaHUe y4YWTelNsl) BENH K pa3iMyHbIM CcOOSIM Ha KJIETOYHOM YPOBHE B OpraHu3Me JeTel
[Marens, JlerocraeBa, Amnmudepo, 2014]. IIpornoctuka BO3 HeyremmtenpHa. B crmcke
3aboneBanuii Ha 2020 1., KOTOpble NPUBEAYT K WHBAJIMIHOCTH, HA TIEPBOM MECTE CTOHT
uiieMudeckas 00s1e3Hb ceplilia, a Ha BTOpOM MecTe — aenpeccus. biarogaps yxe BomeamuM B ObIT
JaTYMKaM HETPyAHO yOeAWThCS BO BIMSHHM Ha CEple HAMIMX dMouuil U mbicieit. [IpuunHbl u
UIIEMUYecKol 00JIe3HU cepala, U TeM 0osiee AeNPecCuu — MPEX/Ie BCEro COLUaNIbHBIE.

B »sTOM XpymkoM wMHpe HE MOXKET OBITh 3I0POBBIX, KOIJIa CTPAAal0T MAacChl JIIOJCH.
3HaueHue APEBHEU UJIEH O TOM, YTO BCE CBA3AHO CO BCEM, B COBPEMEHHOM KU3HU MOKHO OCO3HATh
Ha IyTH TyYMaHUTapu3allUd TEXHOHAyKH. be3 cepbe3HOro BHUMaHUS K IPUPOJE YETIOBEKA U
ero pasyma (QyHIaMEHTAJIbHAs MpoOsieMa 370pPOBbSI HE MOXKET OBITh pEIIeHa a)Xe CaMBbIMH
COBEPILECHHBIMU OHOTEXHOJOTHSMHU. BHOMEIUIIMHCKHE TEXHOJOTHMH CMOTYT PEajH30BaTh CBOIO
MIO0ANTBHYIO 3a7ady Pa3BUTHS YEJIOBEKAa TOJBKO B COKO3€ U COTPYIHHUYECTBE C (Hritocodcko-
TYMaHHUTapHbBIM 3HAHUEM

OT IAMAPKA K IAPBHUHY ... U OBPATHO

MapkoB A. B., dokmop Ouonocuueckux Hayk, cmapuwiuii HAY4HbLU
compyonuk Ilaneonmonozuueckozo uncmumyma,

«3kosorus u xu3Hb» Nel, 2008

B 2009 rony Becrb mup ormetut 200 sieT co ausa poxkaenuss Yapiasza lapBuna,
HA MPOTSLKEHHH  MHOTHX  JIeT CYHMTABIIErocsi NPHU3HAHHBIM  aBTOPOM
O0IIeNPU3HAHHON TEOPHH IBOJIOIHHN BCEro KMBOro. Ee oCHOBHBIE MOJI0:KEHHUSI
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BBIIBUHYTBI UM B 3HamMeHHTOM Tpyae «lIpomcxoxaenune BHIAOB IyTeM
€CTeCTBEHHOr0 0T0Opa», KOTOPOMY B TOM :Ke roay ucnogHurcs 150 jger. ITum
ABYM 3HAMEHATEJIbHBIM COOBLITUSIM KYPHAJ «JKOJOTHSl U KU3Hb» HaAMepeH
NOCBATUTH HMKJI MATEPUAJIOB 0 PAa3JIMYHbIX ACIEKTaX M MpodJjeMax 3BOJIIOLUH,
B NIOCJIE[IHHE TO0Jbl BHOBb BbI3BIBAKIIMX O0KECTOYEHHbIE CIHOPbI H
NPUBJIEKAIOIIUX BHUMaHUE TMPEACTABUTENEH caMbIX Pa3HbIX HayYHbIX
AMCUMIUIMH, — MOJIEeMHKA 110 MHOTMM BOIIPOCaM 3BOJIIOIMOHHOIO Y4YeHHsS /10
CUX IIOP He TOJIbKO He YTHXaeT, HO U pa3ropaercs ¢ HOBOH cuioil. B mepsom
HOMepe TNpeIbIOWIEHHOr0 roJa Mbl MpeaaraeM BHMMAHUI0 YHTATeJeH
NepBYI0 M3 3aJyMaHHbIX IYyO/JIHKAlUil, MOCBSIIEHHYI0 OJXHOMY M3 HauboJee
HHTEPECHBIX  MPeIMeTOB  JAUCKYCCHH —  HACJACJOBAHUI0O  HM3MEHEHWI,
NPOMCXOAALIMNX B X0/ IBOJIIOLHH.

Kak wu3BeCTHO emnie CcO IUKOJIBHOW CKambH, IEPBYIO MOCJIENOBATEIbHYIO U
HEMPOTUBOPEUMBYIO TEOPHIO HBOONHH B Havane XIX Beka pazpadoran XKan baruct
Jlamapk. B ee ocHOBe nexaiu JBa JOMYyUIEHUs: O HACIEJOBAaHUM MPUOOPETEHHBIX
NPU3HAKOB W O BHYTPEHHE NPUCYLIEM BCEMY JKHUBOMY «CTPEMJIEHHH K
COBEPILICHCTBY.

[lepBast runoreza oOBSCH:IA, TTOYEMY OPTaHMU3MBI TaK XOPOIIO MPHCIIOCOOJIEHBI K
yCJIOBUSAM OOUTaHUs. B TeueHue »Ku3HU OHU UCTOJIb3YIOT CBOM OPIraHbl MO-Pa3HOMY:
OJIHM yaiie, Apyrue pexe. Opranbl, KOTOPbIE BCE BPEMSI «TPEHUPYIOTCS», KPETHYT U
pacTyT, a «ocTaromecsi 6e3 paboTe» — yMeHbIalTcs U ciaberor. Hebonbmme
U3MEHEHHMSI, BO3HUKAIOIIME BCJEACTBHE TaKOM M30MpaTeNbHOW TPEHUPOBKH,
nepefaroTcs Mo HaciueAcTBy. Hampumep, ecinm KUBOTHOE NUTAETCA JIUCTBIMM,
pacTyIIMMHU BBICOKO Ha JEPEBbAX, €My NMPUXOAUTCS YacTO BHITATMBaTh wero. Llles
TPEHUPYETCS, KPEMHET U TMOCTENEHHO YUIMHseTcs. [I0TOMCTBO Takoro >kKMBOTHOTO
yKe OT POKJEHUS MOJMYyUUT 4yTh Oosee JIMHHYIO mero. Tak, mo mHeHuto Jlamapka,
*Kupadbl MpuoOpen CBOI 3HAMEHHUTYIO HICH0. A €CliM Kakas-TO NTHIA MepecTaeT
JeTaTb M TEepPexXoJuT K Ha3eMHOMY o00pa3y JKM3HH, TO, COIJIaCHO €ro
IIPEACTABICHUSAM, €€ KpbUIbs, JOJITO€ BPEMS OCTAOLIUECS HEUCIIOIb30BAHHBIMM,
paHo wiIM TO3AHO aTpodupyroTcs. Tak BO3HUKIM HEJETAIOLIUME MTHULBI C
PYAMMEHTAPHBIMU KPBUIbSIMHU.

Bropoe mpenmnonoxenue Jlamapka — BHYTPEHHSSI «TAra K COBEPIICHCTBY» —
OOBSCHANIO TIOCTENIEHHOE YCIIO)KHEHHE OPraHU3MOB, MOSIBJICHHE HOBBIX OPraHOB U
TkaHed. Kcratu, 3BOJIIOLIMOHUCTOB 10 CUX MOP YIPEKAOT B TOM, UTO OHU HE MOTYT
KaK cienyeT oObACHUTH 3TOT (peHomeH. KoneuHo, caMu 3BOIOLMOHUCTHI CYUTAIOT,
YTO OHM BCE€ OTIMYHO OOBsicHWIM. Ho HekoTOpble Yy4eHble NPOJOIIKAIOT
BO3Bpamarbcsi K wunaee Jlamapka. Hampumep, 3amedarenbHbId Ma€OHTOJIOT,
sBomormonnctT U unocod Ilbep Telisap ne UlapaeH, oguH U3 TEX, KTO OTKPBLUI
3HAMEHUTOIO0 TMEKMHCKOIO0 CHHAHTpOMa, TMojaraj, 4YTO [OBBIIIEHHE YpPOBHS
OpraHM3aluy KUBBIX CYILIECTB, HEYKIOHHO MPOMCXOJSIIEE B XOJAE 3SBOJIOLMH,
HE MOXKET OBbITh OOBSICHEHO OTOOPOM CIIy4ailHbIX, HEHAINpaBJICHHBIX MYyTallud u
CIIYKUT JJOKA3aTeIhCTBOM MPUCYTCTBUS KaKOW-TO 0cO00M Hampapisitomen cuiibl. OH
Ha3bIBAJI €€ paJUAIBHOM SHEPrueil, MOTOMY YTO, MO €ro MHEHWIO, OHA JBHIKET
HBOJIIOIMIO K HEKOMY a0COIIOTHOMY CPEIOTOUMIO, MIIU HEHTPY — «Touke OMmeray.
OT1iinuns NOAJMHHBIC U HALYMAHHbIE

Uto xe uzmenun [lapsuH B Teopun Jlamapka? OH OTKa3ajicsi OT BTOPOMl MOCBUIKU
CBOEr0 TMPEAIIECTBEHHUKA — «TATU K COBEPILICHCTBY» — U MOpUAyMal TaKoi
MEXaHU3M  SBOJIOLIMOHHBIX  W3MEHEHMH,  koTtoporo  Teopusi  Jlamapka
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HE MpeaycMaTprBalla, — €CTECTBEHHbI 0TOOp. MexaHu3M ecTeCTBEHHOIro oTOopa
OCHOBaH Ha OopbOe 3a CyIIeCTBOBaHHE (KOTOpas MPOUCXOIUT OTTOTO, UYTO >KUBBIC
CYIIIeCTBa MPOU3BOMAST OOJIbIIIE TOTOMKOB, YeM MOXET BBDKUTH), H3MEHYMBOCTH (€€
npuurHbl JlapBuH, HE 3HAs TEHETUKH, HE MOT CPOPMYJIMPOBATH U MPUHUMAT IPOCTO
KaK JIaHHOCTh) M HACIEACTBEHHOCTH, Oyiarojapsi KOTOPOl CBOWCTBA, MOMOTaroLIue
JAHHOM 0COOU BBEDKUTD, MIEPEIAIOTCS €€ TOTOMCTBY.

B cuny ctpaHHOrO cTeueHus oOCTOSTENbCTB ceivac, MPOTUBONIOCTABIISAS JAPBUHU3M
JamMapKu3My, OOBIYHO MUMEIOT B BHJIy BOBCE HE pa3HOE OTHOIICHHWE aBTOPOB K HJIEe
«CTpeMJICHHMsS] K COBEPIICHCTBY» M Ja)K€ HE MPHUHIIMII €CTECTBEHHOro O0TOOpa, T. €.
BOBCE HETO, UYTO JCHCTBUTENBHO OTIMYAIO  B3MISAABI  JBYX  BEJIUKUX
ectecTBoucHbITaTENCH. CIOKUIOCH COBEPIIEHHO OIMMMOOYHOE MHEHHE O TOM, YTO
JapBuH skOObl ompoBepr TmepBblii moctynar Jlamapka O HacleIOBaHUU
NPUOOPETEHHBIX TMPU3HAKOB M JIO0KAa3al, YTO HACIHEAYIOTCS TOJBKO TPU3HAKU
BPOK/ICHHBIC.

Ha camom pene J[lapBuH BOBce He OTBepraj 3Ty JAaMapKOBCKyro wuzaero. OHa
MHOTOKpPaTHO yNOMHMHAeTca B ero 3HameHUToM «lIpoucxoxxaeHun BHUAOB» U
NPU3HAETCS UM KaK O4eBUAHAs. boiee Toro, oH jgaxke pa3Bui €€, BHIIBUHYB TEOPHIO
naHreHe3a (WM maHreHesuca). J[apBUH MPEANONOXKUI, 4TO B KJIETKaX OpPraHu3Ma
00pa3yroTcss 0coOble MenbYaiInre 4YacTUIlbl (OH Ha3Bal HMX TEeMMYJIaMH, WIH
NaHTeHaMH), Hecylue HWHPOPMALMI0 O TEeX M3MEHEHUSX, KOTOpbIe KIETKH
IpeTepre B TEUCHHUE KU3HU. [ eMMYIIbI ¢ TOKOM KPOBHU PA3HOCSATCS IO OPTaHU3MY
U B KOHIIC KOHIIOB NMPOHHUKAIOT B TIOJOBBIC KJIETKHA. TakuM 0Opa3oM, MOTOMCTBY
nepegaeTcss nHpopMalus 0 MPUOOPETEHHBIX MPU3HAKAX.

O [/1apBUHOBCKOW TEOpUU TAHTE€HE3a COBPEMEHHBbIC JApBHHHUCTBI  TOYTH
He BCoMHHAIOT. Eme Obl, Beab OHAa MPOTUBOPEYUT OCHOBHOMY TIOCTYJIATy
JOMHUHHUPYIOUIEH HBIHE «CHUHTETUYECKON TEOpUHU SBOJIOLUN», CIOXKHUBIICHCS B
Havase XX BeKa U3 TOJIKOBAHHM JAPBHUHOBCKOTO YUEHHUS M PE3YyJIbTaTOB I'€HETHKH,
JOCTUTHYTHIX K TOMY BpeMeHHU. COrIacHO 3TOMY IOCTYJIaTy, Ha3bIBAEMOMY TaKKe
IEHTPALHON JIOTMOW HEOJapBHHW3MA, MPUOOPETCHHBIC MPH3HAKA HE MOTYT
HACJIeI0BaThCA.

JlorMma Hayana CKJIaIbIBaThCS dYepe3 HECKOJIbKO JieT Tmociie cMmepTu JlapBuHa,
B OCHOBHOM OJlaroiapsi yCHJIMSIM HEMEIKOTo yueHoro ABrycra Belicmana, KOTOporo
U CUUTAIOT POJOHAYATBHUKOM HeofapBuHM3MAa. OH MOKa3al, YTO €CIM KpbicaM M3
MOKOJICHHUS B TIOKOJIEHHE OTpyOaTh XBOCTBbI, 3TO HE NPUBOJUT K POXKIACHHUIO
OECXBOCTBIX KpBICAT. B Ipyrom sKcrepruMeHTEe YEepHBIM MBIIIAM TIePEeCaKuBaIn
SUYHUKA O€NbIX. Y Te€X MBIIICK, KOTOPHIM yJaBaIOCh BBDKUTH IIOCJIE JTOU
AK3EKYIIMH, POKIANNUCH Oenble MbliaTa. Ha ocHOBaHMM 3THUX M APYrUX MOJAOOHBIX
SKCIIEPUMEHTOB M ObUT CcOPMYTMPOBAH TJIABHBIM MPUHIUII TaK HA3bIBAEMOTO
BEMICMAaHOBCKOTO Oapbepa: KIETKM Tela (COMaTHYECKHUE KIETKH) HE MOTYT
nepenaBaTh HH(YOPMAIIMIO TTOJOBBIM KJIETKAM.

Monexynapusie n0OmeepsHcoeHus

Pa3BuTtne MozexynspHoil Ouosioruu emie OoJblIe YKPENuiIo B CO3HAHUHM YUEHBIX
HE3bI0JEMOCTh 3TOTO Oappepa, ACHCTBUTENBHO NPEBPATHB YUYCHHE B JIOTMY.
BoisicHuinoch, 4TO HaciencTBeHHas HMHQopmanus 3anucaHa B Mojekynax JJHK
0COOBIM KOJIOM, KOTOpHIN yaanoch pacmudpoBath B 1960-¢ roasl. Mudopmanus,
3anucanHas B JIHK, cHavana nomxHa ObITh «miepenucana» Ha mosiekyiay PHK (arot
INpoLleCC  Ha3bIBA€TCSl  TPAHCKpPUNIMEW). 3aTeM  CHEUUaJbHbIE  CIIOXKHBIE
MOJIEKYJIIPHBIE KOMIUIEKCH — PUOOCOMBI — CUYHTHIBAIOT HHPOPMAIHIO C MOJIEKYJIBI

60



PHK, cunre3upys momnekyiy Oeinka B TOUHOM COOTBETCTBMM ¢ 3anucaHHoid B PHK
CMHCTPYKLHUENH» (3TOT 3Tall peaju3alli TeHEeTUYeCKOW HMH(OpMaluu Ha3bIBAaETCs
TpaHCsIuen). beaku BBINOTHAIOT OrPOMHOE MHOXECTBO (PYHKLHN, U B KOHEUHOM
cdyeTe MMEHHO OHH OIpPENEeNsIIOT CTpoeHue opranusma (penoturn). Takum oOpazom,
uHpopmanus nepenaercs B onHoM HampasieHun — oT JJHK k PHK u or PHK k
Oenxam. Hukakux MexaHu3MoOB nepeHoca UH(opMalnuu B 0OpaTHYI CTOPOHY — OT
oenxoB k PHK wmm or PHK x IHK — nonawamy oOnapykeHo He ObulO, 4TO U
YKPENWIO BEPY B HEBO3ZMOXHOCTh TaKOI'0 MEPEHOCa.

[Totom, mpaBpa, OKa3aloch, YTO B MPUPOAE CYIIECTBYIOT BHUPYCBHI, Y KOTOPBIX
XpaHWJIMIIEM HacieAcTBeHHOW uHdopManuu ciyxar monekyinsl PHK (a me JHK,
KaK y BCEX MPOYUX OPraHU3MOB), U Y HUX €CTh CIEIHaIbHbIE (DEPMEHTHI, KOTOpPbIE
YMEIOT OCYIIECTBIIATh OOPATHYIO TPAHCKPHUIIHIO, T. €. IePENUChIBaTh HH(OPMAIIIIO
3 PHK B JIHK. Co3nannas takum nytem JIHK BcTpamBaercss B XxpOMOCOMBI KJIETKH-
X03sIMHA U pa3MHOXkaetcs BMecte ¢ HUMH. [loatomy ¢ momobusimu PHK-Bupycamu
OuYeHb TPYJIHO O0poThes (medanbHo u3BecTHbIi BUY oTHOCHTCS K MX yuciy). Ho BoT
0oOpaTHOM TpaHCISIIIUU — TIepenucbiBanus wHbopmaruu u3 OenkoB B PHK —
He OOHapy>keHO U 1o cedl naeHb. [lo-BUIMMOMY, Takoro SsBJIEHUS B IpPHUPOJE U
BIIpaB/y HE CYyILIECTBYET.

U3 00noit kpaithocmu 6 opyzyio

Wrak, nosiBUiIace M OKpeIia «IEHTpaJbHAs JorMa». Bce Teopumn, OCHOBaHHBIE HA
BO3MOXXHOCTH  HACJIEJJOBaHUSI MPUOOPETEHHbIX MPHU3HAKOB, CTalld  CUYUTATh
JoKeHaydyHbIMH  anpuopu. Ho, Kak M3BECTHO, BCSAKOE JCHCTBHUE PpPOXKAACT
npotuBoaeucTBre. I HE cekpeT, 4YTO HHOrAAa JIEKAPCTBO OKAa3bIBACTCS OIIACHEE
O0one3Hu. B kauecTBe ypOIJIMBOrO U CTPAIIHOTO MPOTHBOBECA JIOTMATHU3AIUU
JNOCTIDKEHUW TeHeTMKH W MosekynsapHo  Ouonormun B CCCP  Bo3HuWKIA
JIBICEHKOBILMHA — CUMBOJI BOUHCTBYIOILIET'O HEBEKECTBA.

T. JI. JIeicenko OTKpbul crmoco0 MpuAaBaTh CEMEHaM MOpO30YCTONYHMBOCTb,
BBIJICP’KHMBAsI UX HEKOTOPOE BpEMs Ha XOJIOJIE, a IOTOM MEPEHOCS B TEIUIO U YKPbIBAsI
oziesiioM. MoJIoI0ro «y4eHOT0-KPECThIHUHAY HANPaBWIH Ha padoTy B 1aOOpaTOpHUIo
H. U. BaBunosa. Tparnueckue mocjieACTBUSI 3TOTO IIara BCEM H3BECTHBI. JIBICEHKO,
MOJIb3YSCh JalieKO HE HAyYHbIMU apryMEHTaMd W CpeACTBaMH, MOTYMHHI cebe
PYKOBOJICTBO COBETCKOM Omosiornueckoi Haykoil. ['eHeTnka u «BelicMaHu3My» ObLIN
oOBsIBIIEHBI JDKEHayKaMu. B crpane odumuanbHO OblIa NpUHSATA  JOTMAa,
IPOTUBOIOJIOKHASI BEMCMAHOBCKOM K OCHOBaHHasg Ha ©0a30BOM MpPUHIUIE
JamMapKu3Ma: MpUOOPETeHHbIE MPU3HAKU HACIEAYIOTCS; ONMpenesiomuM (akTopoM
HACJIEZICTBEHHOCTH SIBJISIIOTCS. HE MU(UYECKHUE TeHBI, a BO3/ICHCTBHE BHEIIHEN CPEIbI.
TopxecTBo abiceHKOBIIMHBI B CCCP u 0coO€HHO pemnpeccuH MPOTUB IE€HETHUKOB
MIPUBEIM K OKOHYATEIbHOW AUCKPEIUTAIINY JJaMapKu3Ma Ha 3amajie ¥ K aOCOJIFOTHOM
Jormatu3zauuu npuHuuna Beiicmana. Hayka B ouepenHoill pa3 cmemianach C
MOJINTUKOW. DTO HE TMOIUIO Ha IMOJIb3y HU COBETCKOW, HU 3amajHou Ouosyoruu. JlBa
IPOTUBOMNOJIOKHBIX ~MMOJAX0/Ja K MpoOjemMe HacJIeACTBEHHOCTH COUUINCH B
CMepTeNbHON cxBaTke. Bompoc 3akiroyancs yxe HE B TOM, MOTYT JIM HacleJOBaThCs
npuoOpeTeHHble Tpu3Haku. Peub muia o OoprOe NBYX «HAYYHO-COITHMAIBHBIX)
CUCTEM: COLIMATTUCTUYECKON JIBICEHKOBIIMHBI U Oyp:Kya3HOTO BEHCMaHU3MA.

[Tocne cmepTH JIbIceHKO OTeYeCTBEHHAs OMOJIOTHS MOCTENEHHO BEPHYJIACh B PYCIO
MUpOBOI Hayku. Ho mociencTBus 3TON «aHOMaIUW») MPOSIBISIOTCS U MO CEH JICHb:
MHOTUX TEHETHKOB (KaK pOCCHICKUX, TaK U 3apyOeXHBIX) N0 CHX TIOp
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nepeiepruBaeT NpuU  OAHOM YINOMHUHAaHMM O BO3MOXXHOCTH  HAcleJOBaHUs
NpPUOOPETEHHBIX MPU3HAKOB.

OpHako pe3yibTaThl psiia HOBBIX HCCIIEOBAHUN CBHUJAETENBCTBYIOT O TOM, YTO
npuoOpEeTeHHbIe IPU3HAKK MHOT/Ia BCE )K€ MOTYT IepeaBaThes 1o HacieacTBy. [lo-
BUJUMOMY, PAllMOHATIBHOE 3€pPHO €CTh B 00EMX «JA0rMax», W JUIsl IBH)KEHHUS BIEpe]
HEOOXOAMMO OTKa3aThbCs OT JIOrMaTH3Ma C O00eMX CTOPOH M HMCKaThb BO3MOXKHOCTH
CUHTE3A.

Ha nymu k komnpomuccy

B kakux ke ciyyasx MOXKET NPOSIBIATHCS «HACAEACTBEHHOCTD 10 Jlamapky»?

[lepen xakapIM KIETOUHBIM JeneHreM Bce MoiieKynsl JIHK B kieTke yaBauBaroTcs:
crenagbHble OeNKU-(hepMEHThl CHUHTE3HPYIOT TouyHble Komuu umerommxcs JHK,
KOTOpBIE TOTOM pAaCHpENesoTCd MEXAY JOYepHUMM KieTkamu. OnHako mpu
KOIMPOBAHUM WMHOTJIa BO3HUKAIOT OWIMOKM — MyTauuu. Eciu MyTanus BO3HUKaeT
npyu 00pa30BaHUM IMOJOBOM KJIETKH, OHA, €CTECTBEHHO, MEPEAAETCs MO HACIENCTBY.
OOBIYHO cuMTaeTCs, YTO TaKUE MYTALMU MPOUCXOJAT COBEPUIEHHO ciayyailHo. Tak
BO3HUMKAE€T W3MEHUYMBOCTh, CIy’Kallas MaTepuajoM JJisi €CTECTBEHHOIo OTOopa.
Ho MyTanuu MOryT HpOMCXOOUTh NpU JEJIEHUH JIOObIX KIETOK Tena. Takue
MyTallM¥, KaK M KIETKH, TOXK€ HAa3bIBAIOTCA COMAaTUYECKUMU M NPHUBOIAT K
BO3HMKHOBEHHMIO YYaCTKOB M3MEHEHHBIX TKaHeW. [loHATHO, 4TO coMaTuyeckue
MyTalMX MOTYT OBITh BBI3BAHBI PA3IMYHBIMU BO3JCHCTBUSMU BHEIIHEW Cpelbl U B
KaKOH-TO Mepe, BO3MOYKHO, COJIepKaT MHPOPMALIHIO 00 3TUX BO3JIEHCTBUIX, KOTOPAs
Moru1a Obl OKa3aThCsl MOJIE3HOM [ Oy yIIHX TOKOJIEHU.

Kiaccnueckass TeHETHMKa OTpULAET BO3MOYKHOCTH HAcCJIEIOBAHUS COMATHYECKUX
MmyTauui. CuuTaercs, 4yTO W3MEHEHHMs KIETOK Tena (B TOM 4YHCIE U MyTaluH)
HE MOTYT OTpa3uThCS HA I'eHaX IOJIOBBIX KJETOK. [loxoxke, uTo B OOJIBLIMHCTBE
Cay4aeB dTO yTBepxkiaeHue crpasemBo. Ho Ilpupona ocraercss HensMepumo
CIIOXHee JIOBIX HalmIMX TEeopu M Mozened. Y BCAKOro chopMyIMpOBaHHOTO
JIOABMM  3aKOHA 00s3aTeNbHO HaxoAsTcs MckitoueHus. U naHHbIl  ciayvaid
HE UCKJIIOYEHUE, HWHBIMM CJIOBAMM, MCKJIKOYEHHS W3 HTOr0 IpaBWIa TOXKeE
CYyILECTBYIOT.

Y OIHOKIETOYHBIX OPraHMW3MOB, €CTECTBEHHO, HET [IEJICHMS HAa COMAaTUYECKUE U
IIOJIOBBIE KJIETKU. MIX eMHCTBEHHAs KJIETKa OJJHOBPEMEHHO OKa3bIBAETCS U MOJIOBOM,
¥ COMATHYECKOH, TaK YTO JIOObIE MPOM3OUIENNINE ¢ HEH M3MEHEHHS HEMEIJICHHO
IepeaaroTcs MNOTOMKaM. A TeHbI y OJTHOKJIETOYHBIX OPTaHU3MOB MEHSIIOTCS IOBOJIBHO
yacTo. I He TONBKO M3-3a MyTauui. Y HHMX OYE€Hb UIMPOKO PACIpPOCTPAHEH TaK
Ha3bIBACMbIl TOPU3OHTAIBHBIA OOMEH TEHETHUYECKUM MaTepuajoM. bakrepun
BBIICTISAIOT B OKpY’Karolyto cpeay pparmentst cBoerd JIHK, moryt nornomars takue
(parMeHTbI, BBIJICIECHHbIE APYTUMH OaKTEpUsAMH (B TOM UYHUCIIE U OTHOCALIMMHCS K
COBEpIIECHHO JIPYI'MM BHUJaM), U «BCTPAUBATH» 3TU KYyCOUKH Uy>KOTO '€HOMa B CBOM
COOCTBEHHBIM.

A BOT y MHOTOKJIETOYHBIX OPraHM3MOB T'OPU3OHTAIbHBIA OOMEH, MO-BUIUMOMY,
UTpaeT Topas3lo MEHbIIYI pojb. BMecTo Hero pas3Buiuch 0ojiee COBEpIICHHBIE
MEXaHU3Mbl «IMEPEMEUINBAHMS» HACIEACTBEHHON HMH(OpPMALUK, CBS3aHHBIE C
IIOJIOBBIM pa3MHOKEHHEM. K TOMy k€ 1OJIOBBIE JKEJIe3bl y MHOTIOKJIETOYHBIX,
OCOOEHHO BBICHIMX, JAEHCTBUTEIBHO OIPakJI€Hbl OT OCTAJIBLHOIO OpraHu3Ma 0COOBIM
OapbepoM, MPAKTUYECKH HENPOHULAEMBIM JUIsI KPYIHBIX MOJEKYJ (Takux,
Hanpumep, kak 6enku nim JJHK).
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Imu napadokcanvHvle 6upycol

OnuH 13 cnoco0OB rOPU3OHTAIBHOIO OOMEHA reéHaMHu, OT KOTOPOro HE 3alMILEHbI
Jla)ke MHOTOKJIETOUYHbIE, — 3TO BUPYCHBII MEpEeHOC reHeTHYeCKo nH(popmaIuu.
N3zBectHo, uto JIHK Bupyca cnocoOHa «BCTpauBaThCs» B M€HOM KJIETKH-XO35MHA,
a IIOTOM CHOBa OTAENATHCS OT HEro W (OpMHUPOBATH HOBBIE BHUPYCHBIC YAaCTHUIIBI,
KOTOpBIE MOTYT 3apaxaTh Apyrue kietku. [Ipu stom Bmecte ¢ cooctBenHon JIHK
BUPYC MOXET Clly4ailHO «3axBaTUTh» Kycouek JI[HK xo3simHa u takum oOpazom
IIEPEHECTH €r0 B JIPYTyH0 KIETKY, B TOM YMCJIE — U B KJIETKY JPYroro OpraHusma.
B GonbliMHCTBE CiayyaeB BHPYChl, pa3MHOXKAIOUIMECS B KJIETKaXx OpraHu3ma
(HampuMep, 4YeIOBEUeCKOro), He MOTYT NpoOMThCS CKBO3b Oapbep Belicmana u
3apa3uTh MOJOBble KiIeTKH. Ho Bce ke uHOrzna BHUpycHash MHQEKUus NepenaeTcs
notoMcTBy. (OOBIYHO 3apa)kKeHHE MPOUCXOAMUT YK€ IOCIE OIUIOJOTBOPEHHUS, BO
BpeMsi BHYTPUYTPOOHOTO pa3BuTHs. Eciu ke OHO NpPOM30MIET AOCTATOYHO PaHo,
korga «Oaperep Beiicmana» y smOpuoHa eme He ycnena cpopMUpoBaThCs, TO
3apojbii OyaeT HecTd BupycHyto JIHK He Tonbko B cOMaTHUECKUX, HO M B TIOJIOBBIX
KJIeTKax, M TakuM o00pa3oM MpHU3HAK MOXET CTaTb I[O-HACTOSILEMY
HACJIE/ICTBEHHBIM.) A BeJb 3TO HE YTO MHOE, KaK HacJeJOBaHHE MPUOOPETEHHOTrO
npusHaka! M npu 3TOM COBEpPILIEHHO HE Ba)KHO, YTO OT TAKOTO «IIPU3HAKA» OOBIYHO
OJIMH TOJILKO Bpea. Bupyc Beab MOXET «IpuUXBATUTH» € cO00M M KakoW-HHOYIb
«mone3Hslin» kycouek JJTHK (xoTg BepossTHOCTh 3TOr0, KOHEYHO, BECbMa MaJjia).
Mexanu3zmbl Hac1e0cmeeHHOCMU

HenaBHO yueHble OTKpBUIM €Ill€é HECKOJIbKO CIMOCOOOB MEpenayd Mo HacleICTBY
OpUOOPETEHHBIX  NMPU3HAKOB. OTH  CIOCOOBI  HE CBA3aHBI  HANpPSIMYIO  C
m3menenusamu JJHK, T.e. ¢ wmyranusamu. Ilo3ToMy Takyr HacieICTBEHHOCTb
HAa3bIBAIOT AIIUTCHETUYECKOM, MIIM HAJAT€HETUYECKOM.

OauH W3  DINUICHETUYECKMX  MEXAHU3MOB  HACJIEACTBEHHOCTHM  CBSI3aH  C
metunupoBanueM J[HK. Oxazanoch, 4TO B TMpolecce KU3HEACITEIBHOCTH K
moiiekynam JIHK B kierkax (B TOM 4uMCi€ U B MOJIOBBIX) CIIEUAIbHbIE (PEPMEHTHI
npucoequHsA0T MeTtuiabHble rpymmbl  (—CHj3). Ilpuyem K oaHMM reHaMm uUx
«mpuaunaeT» OoJbllle, K IpyruM — MeHblle. PacnpeneneHue METUIBHBIX TPy 110
reHam (Tak Ha3bIBa€MbIil PUCYHOK METWJIMPOBAHUS) 3aBUCUT OT TOTO, HACKOJBKO
AaKTUBHO TOT WMJIM MHOM I'eH ucrnosb3yercs. llomydaercs moyTH MmoyiHas aHAJIOTHs C
«TPEHUPOBKOID» OpPraHoB, KOTOpyr Jlamapk cuuTanm OpUYMHOW HACIEACTBEHHBIX
n3MeHeHU!. [I0CKOIbKY «PHCYHOK METUIMPOBAHUS) IMEpPEAAETCs N0 HACIEICTBY H,
B CBOIO OY€pE/ib, BIUSET HAa aKTUBHOCTb I€HOB Yy MOTOMCTBA, HETPYJAHO 3aMETUTh,
YTO 3/1eCh MOXET padOTaTh COBEPIICHHO JTAMAapPKOBCKUNA MEXaHW3M HaclieJOBaHUS:
«HATPEHUPOBAHHBIEY MPEKaMU IeHbl OyAyT U y IOTOMCTBA paboTaTh aKkTUBHEE, YEM
«ocnabeBIIne» OT JOJITOro OE31EUCTBHUS.

Jlpyroii BapMaHT SNUICHETHYECKOIO HACJIeOBaHUS MNPUOOPETEHHBIX MPU3HAKOB
OCHOBaH Ha B3aMMHON aKTHBAIlMM U WHAKTUBAUU («OTKIIOYCHHUH») TEHOB.
PaccmoTpum cuctemy U3 IByX T'€HOB, I/ T€H A KOHTPOJIHMPYET CHHTE3 Oelika, o Ha
U3 (YHKIHMI KOTOPOro COCTOMT B OJOKMpoBaHMM padoThl reHa b, aren b, B cBorO
odepelb, onpeensieT BHIpabOTKy ApYyroro Oeika, CIOCOOHOTO «BBIKIIOUATh) TeH A.
Takast cuctema MOMET HAaxXOJUThCS B OJHOM M3 JBYX COCTOSHUM: MO0 reH A
«pabotaet», u Torna red b «BvIKIIOUEH)», MO0 HA0O0POT. JloMyCTHM, YTO TEpPEXo]
CUCTEMBI U3 OJIHOTO COCTOSIHUSL B APYTO€ MOXKET MPOUCXOAUTH TOJIBKO B PE3yJIbTaTe
KaKOro-To 0cO0OT0 BHEILIHErO0 BO3JEHCTBHS, MPOUCXOMASAIIETO JTOBOJIBHO peako. To
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COCTOAHHEC, B KOTOPOM HAXOAUTCA 3Ta «ABYXTCHHAsA» CHUCTEMa B KIICTKAX MAaTCpH,
Oyzer uepe3 SUILEKICTKY IMepeaaBaThCsi €€ MOTOMCTBY (IIOCKOJIBKY CIEPMAaTO30M1
COJICPKHUT NPEHEOPEIKUMO MaJloe KOIM4ecTBO OeiKkoB). Eciu ke mpu )Ku3HU MaTtepu
CUCTEMA MCPCKIIIOYNUTCA B APYTrO€ COCTOSHUC, 3TOT NPU3HAK NTEPEAACTCA IMOTOMCTBY,
POAMBIIEMYCA IIOCJIC  KIICPCKIIIOYCHUA)). Onath MOJIy4acTCsa «HACICOAOBAHUC
o Jlamapky».

Deonroyus npeocmasneHuil 0 Mymayuax

Uro ke Kacaercs MyTauuid, TO M TYT KIACCHUECKHE HEOJapBUHUCTCKHUE
NPECTABICHUS] OKA3aJIMCh HE COBCEM BEpHBIMH. MyTaluu, MOX0Ke, OKa3bIBAIOTCS
HE BIIOJIHE ClydyalHbIMU. B mocnennee BpeMs TBEpIO YCTaHOBJIEHO, YTO pa3HbIE
YYaCTKU F€HOMOB MYTHUPYIOT C Pa3HOW CKOPOCThIO, IPUYEM Y KaKJOro M3 HHUX 3Ta
CKOpPOCTh JIOBOJIbHO TOCTOsIHHA. [lo-BMAMMOMY, 3TO O3HA4YaeT, 4TO OJHUM TI'eHAM
[Ipupona «paspemaer» MyTUPOBATh 4Yallle, Y€M JPYrdM. A HEJABHO MOSBHIOCH
JIOCTaTOYHO yOeAUTENbHO OOOCHOBAaHHOE TNPEIINOJIOKEHHEe, YTO B  KIETKax
CYLIECTBYIOT CIEUUAIbHbIE MEXaHU3MBbl JUIs IEJICHANPABICHHOIO yBEJIUYECHUS
CKOPOCTH MYTallii OMPEIeICHHBIX YYaCTKOB T€HOMA.

CnocoOHOCTh KJIETOK KOHTPOJIMPOBATh CKOPOCTb MYTHUPOBAHUS OCOOEHHO SIPKO
nposiBisiercs B paboTe MMMYHHOW CHCTeMbl. bBHOJIOrOB M MEIUKOB JaBHO
UHTEPECOBaJl  BOMPOC, KakuM 00pa3oM  OedbIM  KPOBSIHBIM  KJIETKaM —
TUMQOIIUTaM — yAaeTCs TOPOXKAaTh TaKOe OTPOMHOE pa3HOOOpa3we aHTHTET,
UCIIOIB3YEMBIX JIsI OOPBOBI C pa3NUYHBIMU WH(PEKIUSIMU. AHTUTENIa — 3TO OCJKH,
KOTOpbIE YMEIOT 0e301IMO0YHO pacro3HaBaTh ONpeAeieHHbIE OaKTepUH, BUPYCHI,
a TaKXe J00bIe Yy KepoaHble OeIKU (M MHOTHE YIJI€BO/IbI) U MPUKPEIUIATHCS K HUM,
YTO MPUBOAUT K 00€3BPEKUBAHUIO BO30OYAUTENCH U BbIACIsAEMbIX UMH TOKCHHOB. [1o
MHOTHMM HE3aBUCUMBIM OLIEHKaM, OpraHM3M YeJOBEeKa CHOCOOEH MpPOU3BOAMTH
HE MEHEe MWUTMOHA pa3HbIX aHTUTeN. Jlake eciau B OpraHu3M BTOpPraercs BHPYC,
NPEXIe HE BCTPEUABIIUICS B MMPUPOJIEC, YXKE Yepe3 HECKOJIBKO JHEH B KPOBU MOYKHO
OOHApyX UTh chnenupuUecKue aHTUTeNa, KOTOphle 0€30mHuO0YHO Y3HAIT U
«aTaKyrT» UMEHHO ero (U HUKAKOW MHOW BO30YIUTEIND).

Crout 11 OOBSCHATH, UTO OPraHU3M YEJIOBEKA HE MOXKET 3apaHEe «3arOTOBHUTHY
aHTHUTEJIa Ha BCE CIIy4yau >KU3HU, TeM 0oJiee ClIOCOOHbIE MPOTUBOCTOSATH HEBEAOMBIM
paHee O6akTepusiM U Bupycam. [l KoAMPOBAaHUS MWIJIMOHA AHTUTEN MOHAI00MIOCH
Obl 1Ba MIJUTMOHA T€HOB (TIOCKOJIbKY Ka)/10€ aHTHUTENIO0 COCTOMT U3 JABYX OCJIKOBBIX
MOJIEKYJT), HO BEellb TIOCJE PAacIU(pPOBKH YEITOBEUECKOTO T€HOMa BBISCHUJIOCH, YTO
oO1iee YKucio TeHOB y venoBeka He npesbimaeT 30 Teic. Bnpouewm, eme 3amonro ao
paciiuppoBKH T'€HOMA CTajl0 OYEBHJIHO, YTO TEHbl OOJBIIMHCTBA AHTHUTET,
o0pa3yromuxcs B KPOBH TPU PA3TUYHBIX UHPEKIUAX, HE 3aKOJUPOBAHBI B TEHOME
W3HAYaIbHO, a «M3TOTABIMBAIOTCS» M0 MEpe HEOOXOJUMOCTH U3 HEOOJBIIOr0 Ynucia
«TEHOB-3aroTOBOK». I MpOUCXOAMT 3TO 3a CUET HHTEHCHUBHOIO MYTHPOBAHHUSL.
B «reHpI-3aroToBKn» BHOCATCA ClydyailHble M3MEHEHUS (IMPOMCXOIAT COMATUYECKHUE
MYTalMH) 10 T€X MOP, MOKA HE MOITYUUTCS] HYKHbII O€JTIOK — TaKoW, KOTOPbIN OyaeT
0€301IMO00YHO «y3HaBaTh» HOBOTO BO3OYIUTENS.

DTO OTKPBITUE MOKA3aJI0, YTO y KIETOK €CTh BO3MOXHOCTH I€JIEHAIPAaBICHHO, TIOYTH
«CO3HATEIBbHOY», U3MEHATh COOCTBEHHBIN reHoM. KoHeuHo, caenarh mpouecc noucka
NOJXOJIAIIEr0 BapuaHTa MO-HACTOAILIEMY OCO3HAHHBIM KJIETKaM TaK M HE yJaJloCh.
OHHM He MOTYT HCCIeI0BaTh HOBBI BUPYC M Cpa3y OINpPEAETIUTb, KaKOW HMEHHO
OeoK B JaHHOM cCiy4ae HyXeH. MM mnpuxomuTcss AeWcTBOBaTH METOIOM
«ONTHMH3UPOBAHHOTO CIyYalHOTO TOWCKa». ONTUMH3UPOBAHHOTO — TIOCKOJIBKY
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HMCIOTCA YHUBCPCAJIBHBIC 3arOTOBKH, a4 KJIICTKU «3HAKOT», B KAKUC YYACTKU IOTHX
3aroTOBOK CJIETyE€T BHOCUTH clly4yaliHble u3MeHeHus. Ho Benb 1 310 yke Hemao!
Onvim — no nacneocmey?

Mexnay TeM caMoe MHTEpecHOe eule Brepend. HemaBHo rpynma aBCTpaMHCKHX
UMMYHOJIOTOB coOpana yOeauTenbHbIE NaHHbBIC, MOKA3bIBAIOIIME, YTO H3MEHEHHS,
NpUOOPETEHHbIE T€HAMU MMMYHHBIX O€JIKOB B T€UEHHE >KM3HU OpPraHu3Ma, MHOTJa
MOTYT IepefaBaThCsi IO HaciaeAcTBy. M torma moToMCTBO IpsIMO OT POXKIACHUSA
OKa3pIBaeTcs 0Oojiee YCTOMUMBBIM K HEKOTOPBIM  BO3OyAMTENSIM.  YUEHBIE
OPEANoNIOKWIA, YTO TYT HMEET MECTO MeEXaHu3M, Ojarogapss KOTOpPOMY
NpuoOpeTeHHbI TpU3HAK (TeH HOBOTO aHTUTENa) MOXET TMepeaaBaThCs U3
AUMQOLUTOB B IMOJIOBBIE KIETKU. BHYTpH mumdounToB obpaszyercs Hekoe nojodue
PHK-conepxxamux BuUpycOB, KOTOpbIe 3axBarbiBaloT MouieKyssl PHK, Hecymme
MH(OPMALIMIO O CTPOEHHWU HOBOTO AHTUTENA. 3aTEM 3TH «BUPYCHI COOCTBEHHOTO
U3TOTOBJICHUS» BBIXOAAT M3 JUM(OLMTOB M PA3HOCATCS KPOBBIO IO OpraHU3MYy,
nomnajas B pa3Hble KJIETKH, B TOM YHCJIE€ U TOJOBbIE. 3/1€Ch METOAOM OOpaTHOM
TPaHCKPUMIMK TeHeTnyeckass uHpopmanus nepenuceiBaercss ¢ PHK na JIHK, u
nonyuuBmuiicst pparment JIHK BcTpamBaercss B OJHY M3 XPOMOCOM IOJIOBOM
KJICTKH.

Ecnum rumore3a aBCTPaIMMCKUMX HMMYHOJIOIOB OKaXETCSA IMPABUIBHOM, 3TO
MOATBEPJIUT  HE TOJBKO  CIPaBEIMBOCTh uaed Jlamapka 0  BO3MOYKHOCTH
HaclleZIOBaHUsl NPUOOPETEHHBIX MPU3HAKOB, HO M BIIOCIEACTBUM IpPEJAHHYIO
aHajeme paHHIOI Teopuio /{apBuHa o remmynax u nanresese. Benp «camonenbHbIe»
PHK-Bupycsel, oOpazytouiuecs B nuMmdonuTax, 0 BCEM IpPH3HAKaM U CBOMCTBam
BIIOJIHE COOTBETCTBYIOT YJIUBUTEIBHBIM areHTaMm, MEepeAaroluM IpHOOpPETEHHbIE
U3MEHEHHs, CYLIECTBOBAHME KOTOPBIX NpEICKa3bplBaJl BeJWKUM JlapBuH, Kak
BBISICHSIETCS, OTHIOJAb HE OTBEPIaBIIMH BCE IPEACTABICHUS CBOETO BBIAAIOLIEIOCS
IIPEAIIECTBEHHUKA.

INPOEKT «'EHOM YUEJIOBEKA»: IECATD JIET CI1YCTHAI.
MsicuukoBa Jl. (o603pesamens yncypuana « IKoa02us u Hcu3Hv»)

«IKkoJoruga u ku3Hb» Nel2, 2010

IIpoexkt «I'eHOM uYen0BeKka» sABJsAETCS HauOoJiee AMOMIIMO3HON OMOJIOrHYECKOM
HCCJIeJ0BATEIbCKOI NMPOrpaMMoil 3a BCI0O HCTOPHI0O HAayKH. 3HaAHHE FeHOMA YeJIOBeKa
BHECET HEOLEHUMBbI BKJaJA B PpasBUTHEe MeIMIHMHBI H OHOJIOTMM 4YeJIOBEKa.
HccnenoBanusi 4e10Be4eCKOro reHOMa TaK ke He00XO0AMMO 4YeJIOBeYeCTBY, KaK KOIja-
TO OBLIO HEOOXOAMMO 3HAHME 4YesloBedecKoil aHaToMuM. Oco3HaHMe 3TOr0 NMPHILIO B
1980-x, 1 3TO MpHUBEJIO K TOMY, YTO MOSAABWJICHA NPOoeKT «['eHom 4denoBeka». B 1988-m ¢
AHAJIOTUYHOM MJeeil BBICTYNHJI BBIIAIOMIMICH POCCHICKUI MOJIEKYJISPHbIA OHOJIOI H
ouoxummk, akaaemMuk A. A.baeB (1904-1994). C1989r. u B CHIA, u B CCCP
(pYyHKUMOHHPYIOT COOTBETCTBYIOIIME Hay4yHble MPOrpaMMbl; I03Hee BO3HHMKJIA
MexayHapoaHasi opraHusanus mo usydeHuro renoma dejgoBeka (HUGO). Bkaaag
Poccunm B MexayHapoaHoe cOTPyAHMYeCTBO Npu3HaH B mupe: 70 oredecTBeHHBIX
nccjaenonaresei apasorcesa wienamMu HUGO.

Hrak, nmpomno 10 jger ¢ Toro BpemeHnH, koraa mnpoekt «l'eHom 4enoBeka» ObLI
3aBepuieH. ECTb M0BOJ BCIOMHHUTB, KaK 3TO ObLIO...

B 1990 r. npu noxnepxke muHucrepctBa sHepretuku CIIIA, a taxke BennkoOpuranumy,
O®panuun, Anonuu, Kutas u ['epmanum, ObLI 3amylieH 3TOT TPEXMWILIHAPIHBIA MPOEKT.

65



Bosrnasun ero n-p ®psncuc Komnuns, rnasa International Human Genome Sequencing
Consortium. LlensiMu npoeKTa sBJISIINCH:

e uaeatuduxarms 20 000-25 000 reros JTHK;

e  ONpEACIIEHHWE IOCIEAOBAaTENbHOCTH 3 MIpPA. Map XUMHYECKMX OCHOBaHUH,
cocraBmsronx JIHK genoBeka, n coxpaneHnue 3toii nHpopmanuu B 0a3e JaHHBIX;

e  YCOBEpILEHCTBOBaHHUE MPUOOPOB IS aHATIN3A IaHHbIX;

e  BHEJPEHHE HOBEMIINX TEXHOJOTUI B 00JIaCTh YACTHOTO UCIOIb30BAHUS;

e  HCCJIEIOBaHME ITUYECKHX, MPABOBBIX M COLMUAIBHBIX BOIPOCOB, BOZHUKAIOUIUX IIPU
pactmdpoBKe TeHOMA.

B 1998 r. ananoruusslii mpoekT ObL1 3amyiieH A-pom Kpeiirom Bentepom u ero ¢upmoit
«Celera Genomics». J1-p BenTtep moctaBmi1 iepe] CBOe KOMaH0H 3aaqy 0oj1ee ObICTpOro u
JICIIEBOTO CEKBEHMPOBAHUS YEJIOBEYECKOro TreHoMa (B OTIMYME OT TPEXMHLIMAPAHOTO
MEXIyHapOAHOIO MPOEKTa, OI0KET npoekTa a-pa Benrtepa orpannumnsancs 300 MiaH 10J11.).
Kpome Ttoro, ¢upma «Celera Genomics» He coOupanach OTKpBIBaThb JOCTYIl K CBOMM
pe3ynibTaram.

6 mtonst 2000 r. mpe3unent CIIIA u npembep-muHucTp BenukoOputanuu oOBSBHIN O
pacmuppoBKe YEIOBEUYECKOT0 TE€HETHYECKOro KOAa, W TakuM o00pa3oM COpEeBHOBAaHHWE
3akoHuMIock. Ha camom pene, Obul omyOnukoBaH pabounii 4YEpHOBUK YEJIOBEUECKOTO
reHoma, ¥ Jumb K 2003 1. 0H ObIT pacmMpoBaH MPAKTUIECKH TOTHOCTBIO, XOTSI U CETOHS
BCE €I1I€ IPOBOASAT JOMOIHUTEIbHBIA aHAIIN3 HEKOTOPBIX YYaCTKOB T'€HOMa.

Torga ymbl yueHbIX ObUTH B30yI0Opa)k€Hbl HEOOBIKHOBEHHBIMU BO3MOXXHOCTSIMHU: HOBBIE,
JNEHCTBYIOIIME HA TIEHETHMYECKOM YPOBHE JIEKapCTBA, a 3HAYMT, HE 3a IOpaMu CO3JAaHHE
«TEPCOHAJIBHOM MEIUIUHBDY, HACTPOCHHOW TOYHO IOJ I'€HETHYECKUH XapakTep KaxKIoro
OTIENBHO B3ATOr0 uesoBeka. CyllecTBOBaJM, KOHEYHO, M OINACEHUs, YTO MOXKET OBITh
CO3/1aHO TEHETUYECKH 3aBHCHMOE OOIIECTBO, B KOTOPOM JIFOJeH Oymy AEIWTh HA BBHICIINE H
Husmue kinacceel o ux JJHK n cooTBeTcTBEHHO OrpaHnumBaTh MX BO3MOXKHOCTH. Ho Bee xe
ObUIa HaZIEXKIA, YTO ITOT MIPOEKT OKAKETCS CTOJD K€ MPUOBUIBHBIM, CKOJIb M IHTepHET.

W Bapyr Bce 3aTUXJO... HAAEXKIbl HE ONPABJAINCH... Ka3aJoCh, 4YTO 3 MIpX A0,
BJIOKCHHBIX B 3Ty 3aT€l0, BHIOPOIICHBI HA BETEP.

Her, He coBceM Tak. BBITb MOXKET, MOJly4E€HHBIE PE3YyJIbTAaThl HE CTOJIb I'PAHIAMO3HBI, KAK
IpEoNaragoch BO BpeMeHa 3apOXkJIEeHHUs MPOEKTa, HO OHU IMO3BOJAT JOCTHYh B OyIylieM
3HAYUTEJIBHBIX YCIEXOB B Pa3INYHbIX 00IACTAX OMOJIOTUU ¥ MEAULIUHBIL.

B pesynbrare ucnonHeHus npoekta «['eHoMm yenmoBeka» ObUI CO3/1aH OTKPBITHIA OaHK
reHokona.  OOWIeNOCTYMHOCTh  MOJIyY€HHOM  MH(pOpPMAalMK  MO3BOJIMJIA  MHOTMM
UCCIIEIOBATENsIM YCKOPUTh CBOIO pabotry. @. KomnuH3 mpuBen B KayecTBE WILIIOCTpAIUU
takoi mpumep: «Ilonck rena GpuOPO3HO-KUCTO3HOW JereHepa ObUT YCTICITHO 3aBEPIICH B
1989 r., 4yTO CTaNIO PE3yJILTATOM HECKOJBKUX JIET MCCIEIOBAaHUN Moel j1abopaTopuu U eie
Heckonmpkux Jpyrux u cromwno CIIA okomno 50 mur momn. Ceitdyac 3T0 crmocoOeH creraTh
CMBIIIICHBIN BBITYCKHUK YHUBEPCUTETA 32 HECKOJIBKO THEH, U BCE, YTO €My MOHAZ00HUTCS, —
910 MHTEpHET, HECKONBKO HENOPOrMX pEaKTHBOB, TEPMOLMKIMYECKUN ammapar i
yBenuuenus: cnenuduynoctu cermenroB JJHK u noctyn x JIHK-cexkBenaTopy, uuraromemy
€€ 110 CBETOBBIM CUTHAJIaM».

Eme onvH BaKHBIM pe3yibTaT IPOEKTa — JAOINOIHEHUE UCTOPUM 4ennoBeka. Panbiie Bce
JJaHHbIE 00 SBOJIIOLMU OBUIM MOYEPIHYTHl M3 apXEOJIOTMYECKUX HAXOJOK, a pacuM@poBka
TeHOKO/Ia HE TOJBKO Jajla BO3MOXXKHOCTh MOJTBEPJAUTH TEOPHU apXeoJIOroB, HO B OyIyIiem
MO3BOJIMT TOYHEE y3HaTh MCTOPHIO 3BOJIIOLIMU KaK 4elloBeKa, Tak W OMOTHI B menoM. Kak
IpeaIoaracTcs, aHaiau3 cXoicTBa B mnocienosarenbHocTax JIHK pa3snuuHbIX opraHM3MoB
CMOJKET OTKPBITh HOBBIE ITyTH B HCCJICIOBAaHUU TEOPHH HBOJIIOLIMHA, U BO MHOTHX CIIydasx
BOIIPOCHI HBOJIOIMH TeTeph MOKHO OYZET CTaBUTh B TEPMUHAX MOJEKYJSPHOW OMOJOTHH.
Takue BaxHelIIMe BeXM B HCTOPUU 3BOJIOLMH, KaK IOSBICHHE PUOOCOMBI M OpraHel,
pa3BuTHE SMOpPHOHA, MMMYHHOH CHCTEMBI TO3BOHOYHBIX, MOXXHO OyZET MpOCIEeIUTh Ha
MOJIEKYJISIPHOM ypoBHE. OXHAAETCs, YTO 3TO MO3BOJIMT IPOJIATH CBET HA MHOTHE BOIIPOCHI O
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CXOJICTBE U PA3NIMYUAX MEXKAY JIIOJAbMH U HAIIUMU ONMKaMIIMMU COPOIUYAMM: ITPUMATAMHU,
HeaHjaepTaiblieM (4ell TeHOKOJ HeTaBHO ObLT PEKOHCTPYHUpOBaH u3 1,3 mupa ¢gparMeHToB,
MIOJIBEPTaBILUXCS THICAYEIETHEMY DPA3JIOKEHUIO M 3arpsi3HEHHBIX T'€HETUYECKUMU CllelaMu
apXxeoJIoTOB, [EpKaBIIMX B pyKax OCTaHKH OTOTO CyIIECTBA), aTaKkkKe U BCEMU
MJIEKONUTAIOLIMMU, U OTBETUTh HA BOIIPOCHI: KAKOM k€ IeH AenaeT Hac Homo sapiens, kakue
TeHbl OTBEYAIOT 3a HAlllU MOpa3uTeIbHbIe TanaHTel? TakuM o0Opa3oMm, MOHSB, KaK MPOYUTATh
MHPOPMALIMIO O HAC B TEHOKOJE, MBI CMOXXEM Y3HaTh, KaK T€HBI BIUAIOT Ha (U3NYECKHE U
YMCTBEHHBIE XapaKTepUCTUKW M JaK€ Ha Halle TMoBeAeHHe. Bo3MmoxHO, B Oyaymiem,
IIOCMOTPEB Ha T€HETUYECKUH KOJA, MOXKHO OyAeT He TOJIbKO MpeacKa3aTh, Kak Oyner
BBITJISIICTh 4YENOBEK, HO M, K IpUMepy, OyAeT M Yy Hero akTepcKkui TamaHT. XOTs,
€CTECTBEHHO, HUKOT/Ia HeJb3s1 Oy1eT 310 onpeneauth co 100%-Hoi TOYHOCTHIO.

Kpome TOro, MexBHUI0BOE CpaBHEHHE MOKAKET, YEM OTJIMYAETCA OJHUH BUJ OT APYroro,
KaK OHHM pPa30LUINCh HA HBOJIOLMOHHOM JpeBe. MeXNonyasluOHHOE CPaBHEHHUE MOKAaXET,
Kak 3ToT BuJ »BomonnoHupyeT. CpaBHenue JIHK oTaenbHbIX 0ocoOeil BHYTpH MOMYJISIIUU
MIOK&XKET, 9YeM OOBSICHACTCS pa3indue ocoOeil oIHOro BWAA, OJHOW momyisiuu. Hakower,
cpaBHeHue JIHK pa3nuuHbIX KJIETOK BHYTPU OJIHOTO OpraHM3Ma IOMOXET IOHATh, Kak
IPOUCXOTUT MU PepeHIIMPOBaHNE TKaHEH, KAaK OHU Pa3BUBAIOTCS M UTO HJIET HE TaK B CIydae
3a00JIeBaHUI, TAKUX HAMIPUMeEp, KaK pak.

Bckope nocie pacmmdpoBku 6osbineit yactu reHokoaa B 2003 r., yueHbIe 0OOHAPYKIIIH,
YTO CYIIECTBYET rOpa3/io MEHbIIE T€HOB, YeM OHM OKUJAJIH, HO BIIOCIEACTBUH yOEIUINCH B
MPOTUBOIIOJI0KHOM. TpaauuMOHHO TeH onpenensnu kak ydactok JIHK, kotopsiil koaupyer
6enok. OxHako, pacuM(poBbIBas I€HOKOA, YUeHble BbIICHWIM, 4To 98,5% yuactkoB JJHK
HEe KoaupyroT Oenku, u Ha3Banu 3Ty 4dacth JIHK «Oecrone3noit». U BBIACHHIIOCH, YTO 3TH
98,5% yuactkoB JIHK wumeroT enBa nm He Oonblnee 3HaueHue: uMeHHO 3Ta uacth JIHK
oTBe4aeT 3a ee ¢yHkunonupoBanue. Hampumep, ompenenennsie yuactku JIHK comepxar
UHCTPYKUUU A7 noixyuyeHus noxoxux Ha JJHK, Ho HeGenKoBbIX MOJIEKYJ, TaK HA3bIBAEMBIX
neyxuenouednslx PHK. OTu Mosekysbl SBISIOTCS 4YacThIO MOJIEKYJISIPHO-TEHETHYECKOIO
MEeXaHu3Ma, KOHTpojupymimero aktuBHOcTh TeHa (PHK-uaTepdepenums). Hexotopbie
neyxuenoueynsie PHK MOryT mMmomaBisTh TeHBI, MPEMSATCTBYS CHHTE3y HX OEIKOBBIX
npoaykToB. Takum oOpa3om, ecnu manHble ydactku JIHK Takke cumrarh reHamu, TO WX
KOJIMYECTBO yABOUTCS. B UTOre nccnenoBaHus U3MEHWIOCh CaMO MPEACTABIEHUE O T€HaX, U
ceiyac y4Y€HbIE€ CUMTAIOT, YTO I'€H — 3TO €IWHHLA HACIEICTBEHHOCTH, KOTOPYIO HEJb3s
NOHUMaTh Kak mpocto yyactok JJHK, xkonupytomuii 6enxu.

MoxHO cKa3aTh, UYTO XHUMHYECKHH COCTaB KIETKHM — €€ «Xapa», a uHpopmaius,
3akoaupoBanHas B JIHK, — mpenBaputensHO 3arpykeHHbI «coT». HHKTO paHbie u
HE MpeJrnoarai, 4YTo KIETKa SIBISETCd 4YeM-TO OOJbIIMM, YeM IMPOCTO COBOKYITHOCTHIO
COCTaBHBIX 4YacTe€l, M 4YTO JUIsl €€ IOCTPOEHHs HeNocTaTouHo 3akonupoBaHHoi B JIHK
uHbOpMaIlMK, YTO CTOJIb K€ BaXKHBIM SIBJISIETCS] MPOLIECC CaMOPETYJIUPOBAaHUS T'eéHOMa — U
MyTEeM COOOLICHHS MEXIy COCEIHUMHU TI'€HaMH, M IYTEeM BO3ACUCTBUS APYTUX MOJIEKYI
KJIETKH.

OTKpBITHIA TOCTYI K HHGOPMAIIUU TIO3BOJIUT OOBEIMHUTE OIBIT Bpadei, H(HOPMALIUIO O
NaTOJIOTUYECKUX CIydyasix, pe3yJbTaTbl MHOTOJIETHEIO M3y4Y€HUs OTAEIbHBIX OcoOel, u
MIOTOMY CTaHET BO3MOXXHBIM COOTHECTH T'€HETHUYECKYI0 MH(POPMALIUIO C JaHHBIMU aHATOMUH,
dbuznonoruu, noBeaeHUs 4enoBeka. M y)ke 3T0 CMOXKET MPUBECTH K JIy4lled MeIULIUHCKON
JUArHOCTHKE U NPOTPeECCy B JICUECHUH.

Hanpumep, uccnegoBarenb, U3y4arolMii OmpeneneHHyo (opMy paka, CMOXET Cy3UTh
KpYT TOHMCKa 10 OAHOro reHa. CBepHB CBOM JaHHBIE C JaHHBIMH OTKPBITOH 0a3bl TeHOMa
YeJloBeKa, OH CMOXXET IIPOBEPUThb, YTO Jpyrue Hamucaiu o0 HTOM TeHe, BKIoYas
(MOTEHIIMANIFHO) TPEXMEPHYIO CTPYKTYpy €ro IMpOM3BOAHOrO Oenka, ero (yHKLIUH, €ro
SBOJIIOLMOHHYIO CBA3b C JPYTMMHU T'€HAMM YEJIOBEKa WIM C T€HAMM MBIIIEH, JPOXIKEH WIN
po30(UiIbl, BO3MOXHBIC TAaryOHbIE MyTallMH, B3aWUMOCBSI3b C JIPYTUMHU T'€HAMH, TKaHSIMU
TeNa, B KOTOPBIX T€H aKTUBHPYETCs, 3a00JIEBAaHUAMHU, CBA3aHHBIMU C 3TUM T'€HOM, WK ApyTHe
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JTaHHbIE.

Bosee Toro, monnManue xoza 3a00aeBaHNs Ha yPOBHE MOJIEKYJIIPHON OMOJIOTHH MTO3BOJIUT
CO371aTh HOBBIC TEpaNEeBTUYECKHUE METOAbl. YuuTsiBas, yTo JIHK urpaer orpoMHyro pois B
MOJIEKYJIIPHOM OMOJIOTHH, a TaKKe €€ LEHTpPaJbHOE 3HaueHHWe B (YHKIMOHMPOBAHUU U
NPUHIUIAX pabOTHI JKUBBIX KJIETOK, YIIyOJIeHHe 3HAHUH B 9TOW 00JACTH OTKPOET MyTh IS
HOBBIX METOIOB JIEYEHHUSI M OTKPHITUHA B PAa3JIMUHBIX 00JACTSIX MEIULIMHBI.

Haxonern, u «mmepcoHaibHasi MEIUIIMHA» TENEPh KaXeTcs yxke Ooyiee peanbHOM 3amadeii.
J-p Yunnc BbIpazui Hafexay, YTo JieueHue 3a00JeBaHUN IMyTeM 3aMEHbl TOBPEKICHHOTO
yuactka JIHK HOpmanbHBIM CTaHET BO3MOXXHBIM yXe B cieayromiee necartuierue. Ceituac
npo0IeMol, NPensATCTBYIOIIEH Pa3BUTHIO TAKOTO METOJIA JICUEHHUs], SIBISETCS TO, YTO YUEHBIE
HE YMEIOT JIOCTaBJIATh I'€H B KJIETKY. [loka eMHCTBEHHBIM M3BECTHBIM CIOCOO JHOCTaBKU —
3apakeHUE >KUBOTHOTO BHPYCOM C HEOOXOAMMBIMU T€HaMH, HO 3TO OMNACHBIM BapHaHT.
Opnako n-p Ywiic mpeamnojaraer, 4To B CKOPOM BpPEMEHH B 3TOM HalpaBieHUM OyneT
COBEPUICH NIPOPBIB.

CerogHsi yxXe CyLIECTBYIOT IIPOCThIE CHOCOOBI NPOBEIACHHS TE€HETHUYECKUX TECTOB,
KOTOpbIE MOT'YT IIOKa3aTh MPEIPACHIOI0KEHHOCTh K Pa3IMUHbIM 3a00JI€BaHUSIM, BKIIIOYAs paK
MOJIOYHOH KeJe3bl, HapYIICHUE CBEPTHIBAEMOCTH KPOBH, KUCTO3HBIA (uOpo3, 3a001eBaHHS
neueHu u ap. Takue 3a0oneBaHMs, Kak pak, Oosie3Hb Anblreiimepa, auaber, Kak ObLIO
BBISICHEHO, CBSI3aHBl HE C OOIMMH JUII BCEX, aC OrPOMHBIM KOJHWYECTBOM PEIKHX,
NPaKTUYECKH HMHIUBUIyalbHBIX MyTalMid (IIpyYeM HE B OJHOM TI€HE, a B HECKOJbKHX;
Harpumep, Mblmeunyto nuctpoduro [lapko-Mapu-TyT MoxeT BbI3BaTh MyTanusi 39 reHOB),
B pe3ysibTaTe dYero 5TU OO0JIe3HM TPYAHO TMOAJAIOTCS JAMAarHOCTMKE U BO3JEHCTBUIO
MEAMIMHCKUX IpenapaToB. VIMEHHO 3TO OTKpbITHE SBISETCd OAHUM M3 KaMHel
IIPETKHOBEHHUS (IIEPCOHAIBHON MEIUIMHBI», IOCKOJIBKY, IPOYUTAB F€HOKOJ| Y€JIOBEKa, I0Ka
HEBO3MOKHO TOYHO OIPENEIUTh COCTOSIHME €ro 310poBbs. Mccienyss T€HOKOABI pa3HBIX
Jrofied, ydeHsle OblTH pa3ouapoBaHbl pe3yibTaToM. Okxono 2000 yuactkoB JIHK uenosexa
CTaTUCTHYECKU OTHOCHIIOCH K «0OJI€3HEHHBIM», KOTOPBIE MPH ITOM HE BCErJa OTHOCHIUCH K
paboTaroLmM reHam, T. €. He MPeJICTaBIIM yrpo3bl. [loxosxke, 4To 3BOMIOLUS N30ABIAETCS OT
MYTaIUi, BBI3BIBAIOIINX 00JI€3HB, IO TOTO, KAK OHU CTaHYT OOIIMMHU.

[TpoBons wuccnenoBanusa, rpynmna ydeHblx B Cudtie oOHapyXkuia, 4YTO M3 BCErO
YEJI0BEYECKOr0 IeHOKoJa Jiniib 60 IeHOB IMpETEpIEBAlOT CIOHTAHHYI0 MYTAalLMI0 KaxKIo0e
nokosnenue. IIpu 3ToM MyTupoBaBIIKE I'€Hbl MOTYT BbI3BaTh pa3iMyHble 3a0oneBaHus. Tak,
€CIM 'y KaKIOro U3 poauTenel ObUI0 MO OJHOMY «HUCIIOPYECHHOMY» M OIJHOMY
«HEUCTIOPYEHHOMY» T'eHy, TO y JeTel O0Je3Hb MOXKET W He MPOSBUTHCS WIM HPOSBUTCS B
O4eHb c1aboii (opme, eClii OHU MONIyYaT OJMH «HUCIOPUYEHHBIN» U OIUH «HEUCTIOPUEHHBII
T'eH, HO €CIM peOEHOK yHacleAyeT 00a «UCIOPUYEHHBIX» T'€Ha, TO ITO MOXKET NPUBECTU K
Ooonesnn. K Tomy ke, TOHSB, 4dYTO OOIIeYeNOBeUYeCKHEe OOJIE3HH  BBI3BIBAIOTCS
WHIUBUAYAIbHBIM MYTAlMsIMM, YYE€Hble NPUIUIM K BBIBOJY, YTO HEOOXOIMMO HCCIENI0BATh
MIOJIHOCTHIO BECh T€HOKO/I YEJIOBEKA, & HE €TI0 OTIEJIbHBIE YUACTKH.

HecmoTtpst Ha Bce 3aTpylHEHUs, YK€ CO3JAHBI NEPBbIC TEHETUYECKHUE JIEKAapCTBA IPOTHB
paka, KOTOpble OJOKUPYIOT A(PQPEKThl T'€HETUUECKUX OTKIOHEHHH, MPUBOAALIMX K POCTY
omyxouieit. Takxe HeaBHO ObUTIO 0JJ00PEHO JIEKAPCTBO KOMITAHUH «Amgen» OT OCTEONOpo3a,
KOTOpPO€ OCHOBBIBA€TCS HAa TOM, 4TO OOJIE3Hb BBI3BIBACTCA TUIEPAKTUBHOCTHIO
onpeneneHHoro rena. IlocnenHee nocTHXeHHE — TMPOBEIEHHE aHANM3a OMOJOTHMYECKUX
KUJKOCTEH Ha MPUCYTCTBUE MYyTAallUM ONPEJEIIEHHOIO IeHa JJis AMATHOCTUKH paka TOJCTOU
KHUIIKH. Tako# TecT Mo3BOJUT U30aBUTH JIIOICH OT HEMPHUATHOM MPOIEAYPHI KOJIOHOCKOTIHH.

Wtak, npuBblYHas OWOJIOTHS yIIJa B MPOLUIOE, HACTYMWJI 4Yac HOBOM 3pbl HAYKH:
HOCTI€HOMHOM Onosioruy. OHa MOJHOCTBIO Pa3BeHUYaANIa UICI0 BUTAIM3MA, U XOTS B HETO yXKe
OoJblIIe CTOJIETHSI HE BEpUJ HH OAMH OHOJIOT, HOBas OMOJOTHS HE OCTAaBWJIAa MECTa U JUIs
IIPU3PAKOB.

He TOonbKO MHTEIIEKTYyaldbHBIE 03apEHUs] UIPAlOT BaXXHYHO poib B Hayke. Takue
TEXHUYECKHUE MPOPBIBBL, KaK TEJIECKON B aCTPOHOMHUH, MUKPOCKOI B OMOJIOTUH, CIIEKTPOCKOI
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B XMMUH, IPUBOJAT K HEOXKUJAHHBIM M 3aMeUaTeNIbHbIM OTKPBITHAM. [10X0KyI0 peBoIIOIHI0
B T€HOMMKE INPOU3BOAAT Ceiiuac MOIIHbIE KOMIBIOTEPHl W MHPOpMALUs, COAEpKaIlascs B
JHK.

3akoH Mypa TOBOPUT O TOM, YTO KOMIIBIOTEPHI YBEJIMYHMBAIOT CBOIO MOIIHOCTH BJIBOE
NPUMEPHO KaXKIple JBa Toaa. Takum o0pa3oM, 3a TOCIETHEE NECATHICTHE WX MOIIHOCTH
Bo3pociia 6osee yeM B 30 pa3 mpu MOCTOSHHO CHMXKAroOIIEHcs IieHe. B reHomuke moka Het
MMEHHU /111 aHAJIOTUYHOTO 3aKOHA, HO €ro cJe10Bajio Obl Ha3BaTh 3aKOHOM Jpuka JIsHaepa —
0 MMEHU rnaBbl Broad Institute (Cambridge, Massachusetts, KpynHeHIIMHA aMepUKaHCKUNA
HeHTp, 3aHumaromuiics pacmudpposkoit JIHK). OH moacuuran, 4To MO CpPaBHEHUIO C
HpOoLUIBIM JecaTuierueM neHa pacmudposku JJHK cHu3unach Ha COTHHM ThICSY J0JIIApOB.
[lpu pacmmdpoBke MOCIEAOBATENFHOCTH TeHOMOB B International Human Genome
Sequencing  Consortium UCIIONB30BAIM  METOA, pa3paboTaHHplii eme B 1975T.
@. Cenmxepom, uro 3aHsuio 13 metr w crowno 3 mMiapa Aol A 3HauuT, pacmuppoBKa
TeHETUYECKOro Kojaa ObUIa IMOJA CHUIY TOJIBKO MOIIHBIM KOMIIAHUSAM WIM LIEHTpaM II0
UCCJIEIOBAaHUIO TE€HETHYECKOM mocienoBaTenbHOCTH. (Celvac, HWCHONb3ys IOCIEIHUE
ycTpoicTBa Uit paciiudpoBKu oT pupMsl «/llumina» (San Diego, California), yenoBeueckuii
T€HOM MOXET OBITh MPOYUTAH 3a 8§ JHEH, U CTOUTH 3TO Oyner okoisio 10 Teic. moywt. Ho u ato
He npenen. Jlpyras kamudopHuiickas ¢upma, «PacificBiosciences» u3z Menno Ilapka,
paspaboTasia criocoObl, MO3BOJISIIONIME MPOYUTATh TEHOM Bcero ¢ omHou mousekyssl JITHK.
BrniosiHe BO3MOHO, YTO CKOpO pacuiMdpoBka reHoma OyneT 3aHUMaTh MUHYT 15 M CTOUTH
meHee 1000 noymn. Amnamorudsble pa3paboTku cymectByloT u B «Oxford Nanopore
Technologies” (BenukoOpuranus). Panbiie ¢upMbsl ucnons3oBand pemretkn mpod JTHK
(AHK-uunsl) 1 vckanu onpeaeneHHble T€HETHYECKHE CUMBOJIBI — SNP.* Ceiiyac M3BECTHO
HECKOJIBKO JECATKOB TaKMX CHMBOJIOB, HO €CTh OCHOBAaHHMS MPEAINOJarath, YTO CPeAM Tpex
MUJTMAP/I0B «OYKB» F'€HETHUECKOI0 Kojla UX Topasio Ooblie.

Jlo HeaBHEr0 BPEMEHH MOJIHOCTBIO OBIJIO paciupoBaHO BCEIO HECKOJIBKO T'€HOKOI0B (B
npoekTe «['eHOM dYenoBeka» OBUIM HCIIONB30BaHbl KyCOYKM T'€HOKOJAa MHOXKECTBA JIIOJIEH,
a3areMm cobOpanbl B enuHoe 1enoe). Cpenu Hux renokoasl K. Bentepa, JIx. Yorcona, a-pa
Cr. Kyniika, naByX KoOpeuleB, KWrTaila, adpukaHIa, a Takke OONBHOr0 JIeHKeMHEH,
HallMOHAJIBHOCTh KOTOPOTO HBIHE YXK€ TPYIAHO YCTaHOBUTb. Temepb, C IMOCTENEHHBIM
YCOBEPIIECHCTBOBAHNEM TEXHUKU UYTEHUS IOCIIEI0BATEIbHOCTEH T'€HOB, CTAHET BO3MOXKHBIM
pacuudpoBKa reHOKo1a Bce 0oJbIIero u 00bIIero yncia jJoaeid. B Oymyiiem cBoi TeHOKO
CMOXET MIPOYUTATh JH000I YeloBeK.

Kpome croummocTn pacmm@poBKH, BaXKHbIM IIOKa3aTeIeM SBJSIETCS €ro TOYHOCTb.
Cumnraercs, YTO IpUEMIIEMBIM YPOBHEM sIBIIsieTcs He Ooiiee oaHo# omubku B 10 000—100 000
cuMBOJIOB. Celfuac ypoBEeHb TOYHOCTH HaxonuTcs Ha ypoBHeE 1 ommOku B 20 000 cuMBOJIOB.

Ha mwnacrosmuii moment B CIIA Bemyrcs cmnopsl 1HO TOBOJLY MaT€HTOBAHUS
«paciuppoBaHHbIX» reHOB. OHAKO MHOTHE MCCIIEJOBATENN CYMUTAIOT, YTO NMATECHTOBaHHE
IT€HOB CTaHET MpPEMSATCTBUEM Ul DPa3BUTUS HayKu. l7aBHas crpaTernyeckas 3ajada
Oynayiiero chopMyIMpOBaHa CIEAYIOUIMM 00pa3oM: U3y4YUTh OJHOHYKJICOTUIHbBIE BapUallUU
JIHK B pa3HbIX opraHax M KJeTKaxX OTAEIbHBIX MHIUBUAYYMOB U BBISIBUTH PA3IHUUS MEXKITY
UHIUBUAYYMaMu. AHalM3 TakuX Bapualuil JacT BO3MOXHOCTb HE TOJIBKO IOAOHTH K
CO3JAHMI0 WMHIUBUAYAJbHBIX TE€HHBIX «IIOPTPETOB» JIIOJEH, UYTO, B YACTHOCTH, IO3BOJIUT
Jdydile JeyuTh OOJIE3HH, HO M ONPENENIHUTh pa3lIuyMs MEXKAY MOMyJALUsAMH, BBIABIATH
reorpauueckue pailoHbl MOBBIIIEHHOTO «T€HETUYECKOT0» PHUCKA, YTO IIOMOXKET [aBaTh
YEeTKHE PEKOMEHJIAIMKY O HEOOXOJUMOCTH OYUCTKH TEPPUTOPUI OT 3arpsi3HEHUS U BBIABIATH
IPOM3BOJICTBA, HA KOTOPBIX €CTh OOJIbIIIAst OTIACHOCTH MOPAXKEHUsI TEHOMOB TIEpCOHAIA.

“SNP — OXMHOYHBIH TeHETHYECKHil CHMBOI, KOTOPBIA MEHSETCS OT 4YeJIOBEKa K
yenoBeKy. Ero oTkpeumm crneumanuctel «International HapMap Project», nu3ydasi Takylo
MYTallMI0 TEHOKO/a, KaK OIHOHYKJICOTHAHBIH noiaumopdusm. lLlenpio mpoekra 1o
kapTupoBaHuio ydactkoB JIHK, pazmuuHbIX 1Uisi pa3HbIX ATHUYECKUX TPYMI, ObUI MOMCK
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YA3BUMOCTHU 3THUX TPYyIIl K OTACIBHBIM 3a00JI¢BaHUSIM M BO3MOXKHOCTEH HX MMpCOa0JICHHA.
Ot HCCICAO0BAaHUA MOTYT TaKKEC IoAacCKa3aThb, KakK YCIIOBCUCCKUC MoImyJisinuu
AJAlTUPOBAIMCH K PA3JIMYHBIM 3a00JIeBaHUSIM.

JJAPBUH 1 3BOJIIOIIUS BCEJEHHOM

Baagumup I'eoprueBuu CypaumH, kanouoam @Qu3uko-mamemamuyecKux
HAYK, Focyoapcmeelmbu? acmponomuuecxuﬁ UHCcmumym
um. Il. K. lllmepnoepza

«xonorus u xu3Hb» Ne3, 2009

JABa o0wmjess coBHaJu B HbIHEIIHEM TIOAy CcOBeplieHHO cay4daiiHo: 200-ieTue
JdapBuna u 400-1eTHe co37aHMs TeJIECKONA, [AaBIIEr0 HAYajJl0 COBPEeMEHHOM
actponomur. Takum o0pa3oM, roa JAPpBHHCKOI0 OOWJEs OKa3aJCA BIBOiHe
3HAMEHATeJbHbIM, MNOCKOJIbKY OOH o00bsaBuIa ero MeKIyHAPOAHBIM TOAOM
actpoiomun (MI'A—2009). Kazanocs Obl, kakas cBa3b Mexkay JlapBuHom wu
actpoHomueii? Ho B felicTBUTEeJbHOCTH OHa 0e3 Tpyaa ycMmarpubaercs. PesyabTatom
padoTnl /lapBuHAa M ero KoJujier €Taj J3BOJIONUOHHBINA B3IVl HA KUBYK IPHUPOIY.
Pe3yabTaTroM co3gaHus TeJIeCKONA CTAJ 3BOJILUMOHHBINA B3I HA BeesieHHy10.

TpynHO MOBEPUTH, HO ACTPOHOMBI JOJITO COTNPOTUBIILIUCH Uee 00 IBooIK BeeneHHoil.
Pazymeercsi, u3MeHeHUsI B JKHM3HM 3B€3] M IUIaHET HAOMIOJanuCh Bcerja. TwicsdyeneTusiMu
ACTPOHOMBI CJICAWIIM 3a TMCPEMCIICHUCM CBCTHUII 110 HCGy, ObITasdChb MATCEMAaTHUYCCKU
Ipe/cKa3aTh UX MyTH U UCIOJb3YS 3TH ABM)KCHUS JIJISl CYETa BPEMEHHU U BEJICHUS KaJleHaaps.
Ho B ocHOBHOM 3TH JABHMOKXCHUA 6LIJII/I NepuoaANYCCKUMHU, MOHOTOHHO IMMOBTOPAIOIIUMMUCA,
B HUX HE YCMaTpUBAJIOCh d3JeMeHTa pa3Butusa. Jlaxke B XX Beke, yke OOHapykuB (axT
pacmupeHuss BcelleHHOM, aCTPOHOMBI IBITAIMCH OIUCAaTh €ro B PaMKaX CTallMOHAPHOU
MOJIETIM: BEYHO PACHIMPSAIOMIENHCS W IPU 3TOM BEUHO COXPAHSIONIEH CBOE HEHW3MEHHOE
COCTOSTHUE (OYEHD U3SIIHAS MOJIEJb, HO HE BBIACPKUBAIOIIAs 1aBIeHUS (aKTOB).

51 ugemoBek He pGHHFHO3HBIﬁ, IMO3TOMY crnoco0eH  JuIb IMOBEPXHOCTHO CYIUTHL O
MUPOBOCHPUATHN BEPYIOIIETO YeNOBEKa, HO BCE K€ MHE KaXeTcs, UYTO PEIUTHO3HOE
CO3HaHWE JOJDKHO  JIerde  BOCIPUHUMATh  HJACK0  HOBOJIIOIMHM, YEM  CO3HaHUE
€CTeCTBEHHOHAyYHOE (KOTOpO€ TOJ [JAaBJICHHEM CTAaTUCTUKA I OTOXISCTBISIIO C
aTEeUCTUYECKUM CO3HaHHeM). OJHa U3 aKCUOM aOCOIIOTHOrO OONBIIMHCTBA PEUTUN — Hes
TBOPEHHUS, COTBOPEHHSI MHpa, KOTOpas y»e cama 1o cebe ecTh 3BONMIOUMOHHAs uues. Jls
aTeucra JK€ ECTECTBEHHOM ABJSIETCS HJed BEYHOW NpUpPOAbl, BE4YHOW BceneHHON,
CJIeIOBaTeNIbHO, B CBOMX OCHOBHBIX KaueCTBaX — HEU3MEHHOU (BCE, YTO MOTIIO U3MEHUTHCS,
JABHO YK€ W3MEHWIOCH). Jlake 3aKOHBI TEPMOAMHAMUKH, yTBEP)KIAIOIINE HEU30€KHOCTh
IBOMIONIMM  (PHTpoNHs HapactaeT!), ¢u3MKaM yJoanoch OOOWTH, BCIIOMHHB O HaJU4UU
¢urykTyanuii ¥ B paBHOBECHOM COCTOSHHH, MpUYeM (IyKTyanuid J000H aMIUIUTY/IbI, €CIH
JOCTATOYHO JIOJITO MOA0XAaTh. Ho M3bICKaHMS aCTPOHOMOB M T'€OJIOTOB MOKa3aiH: HEKUBas
IIPUPOJA IBOIIOLIUMOHUPYET, PAa3BUTHE MHOTHX IPOLECCOB B HEM UIET B OJJHOM HaIIPaBJICHUMU.
Ecnu ke BbIpakaThCsl aKKypaTHEe, TO B AIOXH, OXBau€HHBIC HAOIIOJIEHUSMH, MPOIECCHI
IPEUMYIIECTBEHHO pa3BUBAJIUCh B OJHOM HalpaBieHuUU. boiee TOro, acTpoHOMHUYECKHE
HAOMIO/IEHUST MPOIIEAIIETO CTOJNETHUS HEBO3MOXKHO HHTEPIPETUPOBATh BHE PAMOK MOJAEIH
pacumpstoeiics BeeneHHol, UMEBIIER «HAYaI0».

Ha ™ot B3rasa, 5TO HE TOBOPUT O KaKoOW-TMOO KOHBEPTeHIMU PEIUTHO3HBIX U
ATCUCTUYCCKUX B3TIAA0B HA MUP. HaHPOTI/IB, mponecc HEIPCPLIBHOI'O USMCHCHUS U Pa3BUTUA
MPUPOJIbI, KOTOPOE WHTYUTHUBHO YyBCTBOBAJIM HAIIM MPEIKHU, HO HE MOTJIM OOBSCHUTH MHAYE
KaK JEHCTBHEM pa3yMHOro Hadaja, Telepb HAXOJUT €CTECTBEHHOE OOBSICHEHHE Ha OCHOBE
«3aKOHOB TMpuUpoabl». TyT MoOxkHO ObUIO Obl BcmoMHUTH O jgeusme (bor coszman
1enecoo0pasHyl0  «MallldHy» HOpUPOJbI, Jal €W 3aKOHbl JBWXKEHMs U Oousiblie
HE BMEIIMBAECTCA B €€ pa3BUTHE), HO, KaK JIO0OW MayiMaTuB, EU3M, Ha MOM B3IJISII,
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HE 3aCITyKHBACT CEPhE3HOTO OTHOIICHUS K ceoe.

buonorn npunmm K uaee SBOJIONMH PaHbIIE, YeM acTPOHOMBI M (usuku. [lymaro, um
CIIOCOOCTBOBAJIO TO, 4YTO JKHBOW MHpP OJBOJIOMUOHHPYET C XapaKTEPHBIM BPEMEHEM,
JOCTYIIHBIM CaMOMY 4YEJIOBeKYy, BuYeM yOexmaer Hac paborta cenekiuoHepos. Illkana
pa3MepoB (CM. CXeMy), a CJIJOBATEIILHO W XapaKTePHBIX BPEMEH AIBOJIIOIHUUA KOCMUYECCKUX
CHCTEM, CIIMIIIKOM BEJIMKA JUIS YEJIOBEeKa, a (PU3NYECKHE MPOIECChl B MUKPOMHPE TIPOUCXOIST
CO CKOPOCTBIO, HEJIOCTYITHOM HAIIEMY BOCIIPHSTHIO.

Ho ceronnst 1 B HayKe O HEXKMBOM 3BOJIFOIIMOHHAS HJES JOMHUHHUPYET, XOTS JI0 CHX TIOP
HE BCE DIHU30JbI KOCMHYCCKOH 3BOJIIOIHMM HAXOIAT CBOC O0BsCHeHHE. OCOOCHHO CIIOKHEI
npoOJeMbl POXKACHUS TUIAHET, 3BE3[, TaJlaKTUK, BceneHHOi... Kak Obl Mbl HU Ha3bIBAIA
MOMEHT ¢ = 0 B ypaBHEHHUSIX KOCMOJIOTOB, (PaKTHUECKH ITO POXKACHHUE MHUpa — Mpodiema
OYCHb CJIOKHAS JUISi COBPEMEHHOM KOCMOJIOTHH, KOTOpPAsl TMBITACTCS PEIIUTh €€, UCTIONb3Ys
BECh apCeHANl TEOPETHUYCCKON (DM3MKU W HAOIIOATSIIFHON acCTpOHOMHUU. B mocieaHue ro bt
JIOMUHHUPYIOT TOMBITKA CBECTH «HAadano BceneHHOI» 10 PsIOBOrO AMH30/ia B KPYrOBOPOTE
BEYHOU DBOJIIONMYA MHOTOMEPHOTO MHpa. DTO MHTEpPECHAs HJIes, HO OHa B KAKOM-TO CMBICIIE
npsYeT MpoOJieMy Havalla MUpa «IOJ KOBEp», TOYHO TaK K€, KaK TUIOoTe3a MaHCIePMHU
JIeJTaeT 3TO C MPOOIEMON TPOUCXOKICHUS KU3HU.

Ho B sTux 3amerkax s HeE CTaHy pa3BHBAaTh TEMY pOXJICHUS BceleHHOW, a omuiry
3HAYUTCIIBHO J'[yLIHIG I/I3y‘ICHHI)Ie 3BOJIFOITMOHHBIC HpOHCCCBI n3 MI/Ipa IUIaHET, 3BE3a H
raJlakTHUK, 9TOOBI MPOJEMOHCTPUPOBATH BE3NECYIIHMI XapaKTep 3BOJIOIHMH BO BceneHHOM,
OTHIOAb HE CBOI[?[HII/II\/JICﬂ TOJIBKO JIUIIb K 3HI/I30Ily cec pO)K)ICHI/Iﬂ.

IInaHeTHI M UX CIYTHUKH

OnHO M3 OCHOBHBIX OTIMYUN KOCMHYECKOTO MPOCTPAHCTBA OT OHOC(Ephl — €ro MOYTH
abcomtoTHas myctorta. K mpumepy, eciu paccenuTth JI0A€d pPaBHOMEPHO IO HMOBEPXHOCTH
3eMiIM, TO paccTOsIHUE MEXTy Onmxaimumu coceqamu Oynet okoso 200 m, T. e. B 200 pa3
IPEBBICUT XapaKTEepHBIH pa3Mep camMoro 4ejoBeka. becuenbHO Opoas B HOYHOM TEMHOTE,
JIOAM M3peAKa CTAJKUBAIUCh Obl JaXke NPU TaKOM PACCESIHHOM IOCEeNEeHUH. A cpelHee
paccTosiHUE MEXAy 3Be3JaMH B Halled ['anakTuke mpeBbIIIaeT UX COOCTBEHHBIE pa3Mephl B
MILIHapabl pa3. [loaTomMy 3Be3/bl MPAKTUYECKH HUKOTJa HE BCTPEYAIOTCS APYT C JPYyTOM U
TECHO HE B3aUMOJICHCTBYIOT (32 HCKIIOUEHHEM OCOOBIX CIlydaeB, K KOTOPBIM MBI €IIe
BEpHEMCS).

WHoe neno miaHeThl, UX CIOYTHUKH U MPOYEE OKOJIO3BE3JHOE «HaceiaeHue». [lmaHeTHbIe
CHCTEMBI — 3TO TECHbIE, T'YCTOHACEIEHHBIE «TOpoJa» Ha mpocTtopax [amaktuku. B Hamei
Conneunoii cucreme 8 Oonbmux mianeT (Mepkypuid, Benepa, 3emms, Mapc, FOmnurep,
CatypH, Ypan u HentyH), Heckonabko IulaHeT-kapiukoB (B Hauyasne 2009 r.— Llepepa,
[Inyron, Xaymes, Makemake u Opuja), a Takke mansle Tena: Oosee 400 ThIC. acTEPOUAOB,
y’)ke OOHapyXeHHBIX B OOJaCTH IUIAHETHBIX OpPOMT, U HECMETHOE 4YHCIO sJIep KOMET,
HE OTKPBITHIX aCTEPOUIOB U Ja’Ke KapJIMKOBBIX IIJIAHET «Ha 3a/BOPKax» CUCTEMBI — B o0IaKe
Oopta. Bce oHM B3auMOJEHCTBYIOT U KOHKYpPUPYIOT 3a cymiecTBoBaHue. C 01HOI CTOPOHBI,
KpYNHbIE O0BEKTHI PACTYyT 3@ CUET MEJIKUX: MaJeHNE METEOPUTHBIX YacTHIl Ha 3eMIII0 MOXKHO
HaOJII0/1aTh KaXIyl HOYb, C JPYyrol — B3aMMHBIE COYAAPEHMs MNPHUBOIAT K APOOJICHHUIO
KPYNHBIX OOBEKTOB Ha Oosiee Menkue. JloctaeTcss Aake OOJBIIMM IUIaHETaM: Ha 3emJie
oOHapy’keHO y)ke Hemalo ockoikoB JlyHel m Mapca. Haubonee uHTepecHas aias Hac
BHYTpeHHsAss 4acTb COJHEYHONM CHUCTEMBI IOCTOSHHO OOMEHHMBAETCSl BEIIECTBOM C
nepudepreil — OJHM Malible O0BEKThl MOJ| JEHCTBUEM TIpaBUTALUU MACCHUBHBIX IIaHET
BBITAIKMBAIOTCS B oOnako Ooprta (a MHOT/AA W JAalibllie), APYTHe — 3aXBaThIBAIOTCS HA UX
MEcTO.

B nenom Hama niaHeTHasl cMCTeMa JaBHO YK€ MPUILJIAa K PAaBHOBECHIO, JUIsl 3TOTO Y Hee
ObUT0 BpeMsi: 3emIsl COBEpILMIa MILTHApABl 000poTOB 1o opbute. Elle HeTaBHO acCTPOHOMBI
JyMally, 4YTO 3TO PaBHOBECHE MOYTH PABHOLIEHHO CMEPTH, HO T'OJ OT rojia 0OHapyKUBAIOTCS
HOBBIE TPOLIECCHI, OMOJIAXKUBAIOLIME» IUIAHETHl U UX CHYTHUKU. [IpuMepoM MOTYT CiIyKHUTh
CIYTHUKH IJIAHET-TUTAHTOB, B MIOCJIEHNE I'0JIbl IPUKOBABIINE K ce0€ BHUMaHUE aCTPOHOMOB
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1 OHOJIOTOB.

IlepBbIM CBOIO BBICOKYIO AKTUBHOCTb IPOJEMOHCTPUpPOBaN CIyTHHUK Mo — camblil
sk3oTuueckuii B cure lOmutepa. 3ouasl «Bosmkep-1» u «Bosmxep-2» eme B 1979 T.
OOHapy’KUJIM HA €ro MOBEPXHOCTH JAEHUCTBYIOLINE BYJIKaHbI, MOIIHbIE U3BEPKEHUS KOTOPBIX
3aMETHO MEHSIOT BHEIIHUN BHJ MOBepXHOCTH Mo OykBanmpHO 3a CUMTaHHbIE MecsLbl. XOTS
TeMIepaTypa TOBEPXHOCTH CHyTHUKa He npeBblmaeT —120°C, BOMM3M JEHCTBYIOMIMX
BYyJIKaHOB oOHa mnogHuMaercs g0 +150°C, aB kampaepe KpymHoro ByJikaHa [leme
3apeructpupoBaHo gaxe +300°C. B ycnoBusix KpaiiHe pa3pekeHHOM atMochepsl H
HEOOJIBIION CHUJIBI TSDKECTH BBICOTA BYJIKAHMUECKHUX BBIOpOCOB Ha Mo OOBIYHO AOCTHraer
100 kM, a ra3zoBble CyJITaHbl HaJl CAMbIMU aKTUBHBIMM ByJKaHamu Tuna [lene nmogHumarorcs
Ha 300 xkMm! Ilo ckiioHaM ByJIKaHOB Ha COTHH KMJIOMETPOB pa3IMBAIOTCS MOTOKH JaBbl. 1 3T
IIPOLECCHl HAa BCEM NOBEPXHOCTH CIIyTHUKA HE NIPEKpallaloTcs HU Ha MuHyTy: Mo —
WUCTUHHBIA pail JUIsl BYJKaHOJIOTOB. Ho M OMOJIOTH TPOSBISIOT K HEMYy OOJBIION HHTEpEC:
BYJIKAHUYECKHE 00JIaCTH — 0a3UChl JKU3HHU, OoraTble SHEpruei M BaKHBIMM XMMUYECKHUMHU
COEJIMHEHUSAMU (JIOCTAaTOYHO BCIIOMHUTH YEpHbIE KyPHWJIBIINKU Ha JHE OKeaHa). buomoram u
reosoram Mo HanoMuHaeT MO0y 0 3€MIII0, KAKOM MBI €€ celuac MpeCTaBIIAEM.

B ueM e mpuurHa OMOJIOKEHUS STON IOMUTEPUAHCKOMN JTYHBI?

AKTUBHas ByJKaHMYecKas JesATeNbHOCTh Ha o B OCHOBHOM OOBSCHSETCS MOIIHBIM
IPUJIUBHBIM BIUSHUEM cO cTOpoHbl FOmurepa. M3-3a pasHUIBl B pacCTOSHUAX OIMDKHEW U
JAJIbHEW CTOPOH CITyTHUKA OT IUIAHETHI NEHCTBYIOIIEE HAa HUX NPUTSIKEHHUE CYLIECTBEHHO
pasznmuuaercs. B pesynbrare lOmmrep mpumaer Mo dyTh-uyTh IbIHEOOpasHyIO (opmy:
CIYTHHK BBITSHYT B HANpaBJICHUU IUIAHETHl NPHUMEPHO Ha 7 KM. OTuM Obl Bce H
OTpaHUYMIIOCK, ec Obl Mo oOpamanack Bokpyr KOnuTepa Ha HEM3MEHHOM PAacCTOSIHUM, T. €.
1o Kpyrosoil opoure. Ho maccuBHble cocenu-cryTHUKH cOuBaroT Mo ¢ kpyroBoro myTu u
BBIHYKJAIOT TO 4yThb HpUOIMKaThCsA, TO ynaaiasaTbess oT FOmurtepa. OT 3TOro 3amMeTHO
MEHsIeTCsl HallpsKeHUE MPUIIMBHONW CUIIBI U (JOpMa CITyTHHMKA, KOTOPBIN, KaK pa3MHUHAEMbIH B
pyKax KycoueK IUIaCTWJIMHA, pa3orpeBaeTcsl OT ATUX Aedopmanuii. Bo3MokHO, HEKOTOPBIi
BKJIaJ] B pa30rPEB HEIP BHOCUT U DJIEKTPUUECKUN TOK, BOZHUKarOMU B Tese Mo oT Toro, 4to
OHa JIBMKETCSI B MAarHUTHOM noJie Onurepa.

He menee wuHTEpeceH u  BTOpoM  KpynHbid  cmyTHUK — FOmmtepa —  EBpoma,
Ha M300paXeHUAX MMOBEPXHOCTU KOTOPOM BUHA CUCTEMA JIMHUI, HAIOMUHAIOIAS! CTAPUHHBIC
pucyHkud kaHaiioB Ha Mapce. C ogHO#l cTOpOHBI, Ha EBpomne NpakTUYECKH HET KPYIHBIX
METEOPUTHBIX KPAaTEPOB, YTO YKA3bIBAET HA BHICOKYIO aKTUBHOCTh T'€0JIOTMUECKUX IPOLIECCOB,
C Ipyroi — TaM HET HH TIOp, HM pa3JIOMOB, HU JPYI'MX IPHU3HAKOB TEKTOHMYECKON
aKTUBHOCTH. EBpoIIa, MOBEpXHOCTh KOTOPO CILJIONIb MOKPHITA JIbIOM, OoJiee IpyruX MiIaHeT
Y CITyTHUKOB TTOX0a Ha POBHBIN OMIIbSIPTHBIN mIap.

OTH TPYAHOCOBMECTHMBbIE CBOWCTBAa EBpOMBI, MO-BUAUMOMY, OOBACHSIOTCS pe3yIbTaTaMH
TEOPETUYECKOI0 MOJEIUPOBAHUSA €€ BHYTPCHHEIO CTpPOeHHUsA. BecbMa BEpOSATHO, YTO IO
TOJICTOH JICZSTHOM KOPOW CIIyTHHUKA MOXET HaXOAUTHCS HEOOBATHBIN BOIHBIN okeaH. [ToMumo
KHUIKoN Boabsl EBpona, kKakeTcsi, UMeeT U JAPYrMe KOMIIOHEHTBI, HEOOXOIUMBIE IJIs KU3HU:
CHWJIBHOE NpUJIMBHOE BiMsiHUE OnuTepa (XOTs U He Takoe CHWIIbHOE, Kak B ciydae Mo cioyxur
el MCTOYHUKOM TeIlIa, a B TPEIIMHAX JIEIOBOIO IMAHIUPsS 3aMETHBI CJIEIbl OPraHMYECKHX
COCIMHCHUM.

OK300HM0JI0TH YK€ MOTUPAIOT PyKH, IPEAUYBCTBYsI OOHAPYKEHHE HEBEIOMBIX OPTaHU3MOB
B JIeIoBUTOM OkeaHe EBpombl. [Ins mpoBepku 3TOHM TMIIOTE3Bl MHXKEHEpHl paboTaioT Hax
IPOEKTOM KOCMHYECKOT0 ammapara, KOTOpbl ¢cMOTr Obl IPOHUKHYTh CKBO3b JIEITHON ITOKPOB
EBpoIbl 1, IpeBpaTUBIINCH B «IIOJBOAHYIO JIOAKY», UCCIIE0BATh IIEPBbII BHE3EMHON OKEaH.
Ecmm Tam peiictBuTensHO OOHapykuTcs Owmocdepa, TO KaKOW MPOCTOP OTKPOETCS ISt
IBOJIOIMOHHON Ounonorun! Ho TexHMuYecKH 3ajaua OdYeHb CIIOKHA: BPSAA JIM YAACTCS B
Omkaiiiee BpeMsi MpOOUTHCS CKBO3b JICASTHOW MAaHIIMPh EBPOIBI TONIIIMHON, KAK MUHUMYM,
B JIECSATKU KUJIOMETPOB, @ CBEXKUE TPEIIHUHBI C OTKPBITOM BOJIOM IIOKA B HEM HE HAWJICHBI.

[TosTOMYy 3HAUMTENBHO NMPUBJIEKATEIbHEE BBIMVIAAUT CPAaBHUTEIBHO HEOONBIION CITyTHUK
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CarypHa — DHuenan, BHeIIHEe BecbMa noxoxuil Ha EBpomy. /la u mo cBoeil mpupoae oH
o6nu3ok k EBpome: cyas mo Bcemy, MOJ €ro JISASHBIM MaHIUpeM (BO BCSIKOM cllydae, MOJ
3HAYUTENIbHON €Tr0 YacThi0) TOXKE HAXOAMTCS >KUIKas BOJa. BriepBbie acTpOHOMBI YBHUACIH
MOBEPXHOCTh ITOTO CIYTHHUKA OoJiee YeTBEPTH BeKa Haszald, kKorjaa «Bosmkep-2» mpoieTan
yepe3 cucreMy Carypha. Torma oH mepenman ¢ororpaduu, KOTOpPbIE HAa MHOTHE TOIBI
MOCTaBUJIU B TYMUK crenuanuctoB. [laxke Ha ¢oHe OONbIIOro pazHOOOpas3usi CIyTHHUKOB
Carypna DHuenaa BoITIIAIEN «0enoi BopoHoi». Ero nensHas moBepXHOCTh OKa3allach SIPKO-
Oenoii, kak cBexuil cHer. Ha moBepxHocTH DHIlenaga oOHAPYKHUIUCH OOIIMPHBIE OOIACTH
0e3 eAMHOro KpaTepa, 4TO YKa3blBaJO Ha €ro reoJIOTMYECKYH0 aKTUBHOCTb. OJHAKO Takas
AKTUBHOCTbH Mpe/noaraeT ICTOYHUK BHYTpeHHero Teria. OTKyja OH Ha CTOJIb CKPOMHOM T10
pasmepy u Macce Tene?

Jletom 2004 r. mexrunanetHsiii 3007 «Kaccunn» (NASA, ESA) noctur cuctemsl CatypHa,
cOpOCHII TIOCAJIOUHBIN ammapar B atMocdepy ero KpymHeWHero criiyTHHKa ThTaHa M Hada
U3y4aTh OCTaJbHBbIE CIYTHUKH, B TOM YHUCJIE W DHIENA], KOTOpOMY OBLIO OKa3aHO ocoboe
BHUMaHHe. W DHienan ero ompaBaai: CHUMKH, MOJTYYEHHbIE B KOHTPOBOM OCBEIICHHH (B
HanpaBineHuu Ha CoIHIE), MMOKa3alu, YTO U3 TPEHIMH B FOXKHON MOJSPHON o0nacTu OBIOT
danTacTuueckue (GoHTaHBI, BEIOpACHIBasi BOJASHON Tap, KOTOPHIM TYT e IpeBpamiactcs B
cHexuHKU. OCHOBHAsi MX Macca MajaeT oOpaTHO, Ha MOBEPXHOCTh CIYTHHKA, HO YacTh
yJIeTaeT B KOCMOC, CO3/aBasl BJOJb OpOUTHI DHIlENaja camoe BHelIHee Koiblo CarypHa.
CaMu TpeluHBl yNajJoCh pPAacCMOTPETh BO BpeMs MpojieTa 30HAAa HaJ TOBEPXHOCTHIO
DHILEeNa/1a — HECKOJIBKO MapalyIeNIbHbIX MOJIOC, MOX0KHUX Ha CJIEbl TUTPUHBIX KOTTEH (3a 3TO
UX TaK U IpO3Ballu — tiger stripes).

[TpoGiema ucTouHMKa 3HEpTUH (OHTAHOB PEIIMIIACH TaK JKe, Kak U B ciydae EBpomsl, —
9TO TPUIUBHOE BIUSHUE TUraHTckoro CaTypHa. DHIeNaa JOBOJBHO OJH30K K HEMYy H
MO03TOMY HEUIaJHO AePOpMUpPYETCS B I'PaBUTALMOHHOM II0JI€ IIJIAHETHI, OTYETO €ro Hejapa
IaBsTCs, a GopMa MOBEPXHOCTU OKpyrisercs. s cpaBHEHHS MOXKHO MOCMOTPETH, Kak
BBITJIATUT OoJiee NaJeKUil CIyTHHK MPUMEPHO Takoro ke pazmepa — [‘unepuon. fcHo, uto
OH H30exaln «oKapkux oObsATHiI» CaTypHa, HUKOT/Ia HE IJIaBWJICS M HE U3Bepraja Ha CBOIO
MOBEPXHOCTh CHEXKHBIE (JOHTAHBI.

OHIenaag — 3TO TO, O YEM MEUTAIM IUIAHETOJIOTH: Ha 3TOM MaJeHbKOM, HO aKTHUBHOM
HEOECHOM Telle 0OHAPYIKUIIOCh BCE — COBPEMEHHAsl T€0JI0OrHYecKasi akTHBHOCTh, BEIIECTBO,
u3Bepraroiieecs u3 Heap (He Hago OypuTh!) U OTHOCHTENbHAS TOCTYIMHOCTD (ITOCaJKa 30H/a
Ha OHIENax He MpelcTaBiseT mnpobieM). Temepp 3TOT KpOLIEUHBIH OOBEKT, 3aTEPSHHBIN
cpeau apyrux Ha kparo COJIHEUHOM CUCTEMBI, BBI3bIBAET OTPOMHBIN HHTEpec. He nckimoueHo,
YTO U y JIPYTUX IUIAHET-THTAaHTOB OOHAPYKATCS MPIIIMBHO-IBONIOIMOHUPYIOIINE CITyTHUKH.
Eme HegaBHO acTpOHOMBI CHIIBHO HEIOOLIEHHWBAIN 3BOJIOIUOHHYIO POJIb MPUIUBOB. A BeIb
OMOJIOTH MPeAYNPEKIATH: KU3Hb HA 3eMJIe BBILIUIA HA CYITy OJiaroapsi MpUIMBaM.

JIt000MBITHO, YTO OJHUM M3 MEPBBIX UCCIEI0BaTeNeH MPUINBHBIX SIBJICHUN B KOCMOCE ObLIT
ceiH Yapnza lapsuna — cap [xopmx ['oBapa Jdapsun (1845-1912), usBectHslil reopusuk u
actpodusuk, mpodeccop KeMOpumrckoro yHuUBepcuTeTa, mnpe3uaeHT KopojgeBckoro
acTpoHOMMYECKOro obmecTBa. Kak BuauM, CBsI3b MeX1y OHOJOrHed M aCTPOHOMHEH B 3TOU
3aMedaTesbHON ceMbe Oblla OueHb TeCHOW. Brmpodem, He 3a0biTa OKa3ajnach U (PU3MKA: ChIH
capa Jlxxopmxa apsura — Yapns [anron Japsun (1887-1962) cran uzBecTHbIM (PU3UKOM.

ITo cytu, B Teopun npmwinBoB Jxxop ok JlapBuH ceirpai Ty ke podib, Kakyto Yapi3 JlapBun
CBITpaJl B OMOJOTUU: OOBEIUHWI Pa3pO3HEHHBIC UACH M CO3JaNl CTPOWHYI0 Teopuio. Kamra
Jx. lapsuna «IIpunuBbl 1 poJaCTBEHHBIE UM siBJIcHHs] B COMHEYHOU cucTeme» (ToclieHee
u3JlaHue Ha pycckoM s3bike: M.: Hayka, 1965) B 3T0il 00nacTu wccieo0BaHUN MOYUTACTCS
TakK e BBICOKO, Kak B 6uonoruu «IIpoucxoxaenre BU0B» €ro oTua.

3Be3abl M FAJIAKTHKHA

Campblii OYEBUAHBIA Ha CETOJHS TMPOIECC IBOJIOIUU BO BceneHHON — 3TO XUMHUYecKas
SBOJIIOIIMSI €€ BEIIeCTBA B HEIpaxX 3Be3/l. DTO HE KOJMYECTBEHHBIN MPOIECC, a KAUeCTBEHHBIMH.
[peBHee BemecTBO BeeleHHOM, KOTOPOE MBI BCTPEYAEM CETOAHS B COCTABE MAJIOMAaCCHUBHBIX
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3B€3]] IEPBOTO IMOKOJIEHUS, IPAKTUUECKU HE COJEPKUT HUYEro, KpoMe BOAOpOAAa M TeiHsl.
OTUX SJIEMEHTOB HEJOCTaTOYHO He TOJNBKO JUIA 3apokKAeHHs Ouocdep, HO Aake A
(dbopMupOBaHUS IIJIAHET 36MHOI'O TUIA. A TO BEILIECTBO, U3 KOTOPOIr'O COCTOST Hallla IUIaHETa U
ee ’kuBasi 000JI0UKa, POJUIOCH U OBUIO BBIOPOIIIEHO B KOCMHYECKOE TPOCTPAHCTBO Oiaroaaps
HBOJIIOLIMY BECbMa MAJIOYMCIEHHBIX MACCUBHBIX 3BE3/I.

byar BceneHnnas yctpoeHa HEMHOTO HWHaye, HauOOJee MACCUBHBIC 3BE3/bI MOTIIA OBl U
HE pokJaThecs. Peakuum SAepHOr0 CHUHTE3a MPOMCXOMAT B HEApPax BCEX 3BE31, HOY
OOJBIIMHCTBA U3 HUX HOBBIE XUMUYECKUE JIEMEHTHI HaBCETJa OCTAOTCs IIyOOKO B Helpax,
U TOJBKO CaMbleé MaCCHUBHBIE CBETHJIa M3BEpraroT MX, oOoramas BceneHHylo 3jeMeHTaMu,
HEOOXOUMBIMHU IS KU3HU.

CrnydaitHoe 3TO CBOMCTBO Hamiel Bcenennoi unu npenomnpenenennoe? JlomkHa i Oblia
SBOJIIONMSI HETIPEMEHHO MPHUBECTH K POXICHUIO TalakTUK, K (GOPMHpPOBAHHIO B HHUX
MAacCCHUBHBIX 3B€3/ U T. . BIUIOTH JI0 MOSBJIEHUS UBOTO BEIIECTBA U Pa3yMHOIo CylecTBa?
TyT MBI BCTyIaeM B caMyl0 COBPEMEHHYIO HATYphUIOCOPCKYIO0 00JIACTh, M3YYAIOIIYIO TaK
Ha3bIBa€MBI aHTPOMHBIA npuHIUN. [losncToneTns Ha3ad, pa3aymbiBas o (pyHIaMEHTAIBHBIX
cBoiicTBax Beenennoil, MockoBckuii ¢puznk Adpam Jleonnnoud 3enbMaHoB chopMyTupoBa
ero Tak: «Mbl sBIeMCS CBUAETEISIMU IPOLIECCOB OMNPEJCICHHOTO THUIA, MOTOMY YTO
MPOIECChl MHOTO THUMa MpPOTEeKaloT 0e3 cBuueTenei». B Takoil GpopMymupoBKe aHTPOMHBIN
IOPUHLMII MOCTYJIMPYET BIOJHE OYEBHAHYIO BElb: u3ydas BceneHHyro, Mbl HENPEMEHHO
0o0Hapy»KUM y Hee TaKue CBOICTBa, KOTOPhIE B MPOIECCE €€ SBOIIOIMH MO3BOJIIIN MOSIBUTHCS
HaM, JTF0003HATEIBHBIM OCOOSM.

B coBpemMeHHOM BHJ€ aHTPONHBIA MPUHLIMI TEPEPOC Ty NPOCTYIO MBICIL U Pa3BUICS B
MHTEpECHEHIIIee HalpaBlIeHHEe TEOPETHYECKUX HCCIeNoBaHni. PemaeMble UM MpoOIEMBI
noctoitHel Co3aaTensi: MOXKET JTU BCENIEHHAsl C COBEPIIEHHO MHOW reoMeTpuer (Hampumep,
C IpyTUM YHCJIOM HPOCTPAHCTBEHHBIX H3MEpPEHUN) W MHOW (U3MKON (Ipyrue 3HAYEHUS
MUPOBBIX KOHCTAHT) ObITh MpubexumieM xu3Hu? EnquHcTBeHHa 1 Hama BeenenHas unu ux
6ecuricneHHO MHOTO? PazHOOOpa3HbI M MpU 3TOM UX cBOMCTBa? MOXKHO JM IPOHUKHYTH U3
OJHOU BCEJICHHOU B Apyryto? MoKeT JIu pa3yMHOE CYIIECTBO KOHCTPYUPOBATH U CO3/1aBaTh
BCEJICHHBIE C ONPEEIICHHBIMU CBOMcTBaMU? Bo3MOXHa 1M KOHKYPEHIUS BCEJIECHHBIX, U €CIIU
J1a, TO BCEJICHHbIE C KAKUMU CBOMCTBAMHU UMEIOT 00Jiee BBICOKHI IIAHC COXpaHUThCA? B aTux
acTpo(pu3MUecKUX BOMpPOCAX YYyBCTBYETCS BIHMSHME OHOJOTMHU. B HEKOTOpOM cMbICiE
AQHTPOIIHBIM MPUHLHKII JAE€T Pa3BUTHE 3BOJIOLUMOHHOMY NpuHUuMnNy JlapBuHa. BeITE MOXeET,
Korna-HuOyab U acTpoHu3UKU MPUAYT B BHIBOIY, UTO Hama BceeneHHast copmupoBaiach B
pe3yJbTaTe €CTECTBEHHOTO (MJIM HCKYCCTBEHHOTO?) 0TOODA.

Tak sqim y:xx npocta Beesiennas?

Berpeuascy ¢ Ouosioramu, st MOpoil YyBCTBYIO C UX CTOPOHBI CKPBITYIO 3aBHCTb: MHE
KOKETCS, OHM 3aBUAYIOT HAalled [MPECIOBYTOM  «aCTPOHOMHYECKOM  TOYHOCTH.
JelicTBUTENBHO, TIO OOIIEMY MHEHHIO, aCTPOHOMUS — cTapeiimas u3 Hayk. CuuTtaercs, 4To
OHA JTaBHO M TBEPJO OMHUpAETCS Ha 3aKOHBI (DU3MKU U MATEeMAaTHKH, a IOTOMY MpPeaeTbHO
TouyHa. OTKpOoeM Y4YeOHHMK KOCMOJIOTHU: JABYMS-TPEMsI YpPaBHEHUSMHU OIMCAaHA 3BOJIOLUS
Bcenennoii! Otkpoem MoHorpaduio mo Qpu3uke 3Be3/1: HECKOJBKUMH (opMyrIaMH OMHCaHa
9BOJIIOLIMA 3BE€3/1bl, IpUyeM J000#! bronoru nuiie MeuyTaroT, YTO KOrAa-HUOYIb UX HayKa
TOXKE€ JOCTUTHET TAKOTO YpOBHS. M3BECTHBIN CHEUMATUCT IO 3BOJIOLMOHHOM JTUHAMHKE
Maptun HoBak cunrtaet: «Ecin BO3MOXHO TOJHOE€ U OKOHYATEJIbHOE MOHUMAaHUE 3aKOHOB
OMOJIOTHUH, TO OHO OO0S3aTeNbHO BBHITTSAUT Kak HAOOpP MaTeMaTHUECKUX YpPaBHEHHID»
(Baxc X. Kak paccunrats 3Boonmo? / B mupe Hayku, 1/2009, ¢. 16-17.).

A mpaBja Ju, 4TO aCTPOHOMBI YK€ «IIOBEPHIIN anredpoii rapmoHuio» Beenennoit? B orser
Ha MOJ00HBIE BOIPOCH MHE BCIIOMHHAETCS OJUH MUCTOPUYECKHN aHEKI0T. MHOTHE TO/AbI B
Hay4HO-MIOMYJIIPHOM JUTEpaType LUTHUPOBAJIACh PEIUIMKAa 3HAMEHUTOIO aHIJIMUCKOro
actpodusuka capa Opena Xoiisia 0 TOM, YTO «HET HUYETO MpoIe 3Be31b». [lonBeka crnycTs
3TOT 3MM30/1 BCHOMHMWII aHruickuil actpoHoMm [lutep @enret: «Kak oueBuenl Mory ckasartsb,
YTO 3aMEYaHHe O MPOCTOTE 3Be3] ObLIO caenaHo dpenom XoilsioM (Toraa emie He COPOM) Ha
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KOJJIOKBUYME, KOTOPBIN OH MPOBOMII B cTapoi obcepBaTopckoii onbnuoreke B KemOpumxke.
Hackonpko s momHio, ¢pasa Xoiina, Npou3HECEHHas C €ro U3yMHUTENbHBIM CEBEPHBIM
aKLIEHTOM, 3Byyana Tak: «B mnpuHUuNE 3Be31a HUMEET JIOBOJBHO IPOCTYI0 CTPYKTYpY».
B otBet Ha 310 podeccop Penman 3ameTni: «Bpl Obl TOXe BBITISICIN JOBOJIBHO MPOCTHIM,
®pen, ¢ paccTosHUS B JecsaTh mapcekoBy. (Fettgett P. B. Simple stars / The Observatory,
v. 115, 1995, p. 95.)

['myOokuii cMBICT 3TOr0O 3aMeYaHusl OTKPHIBAETCS HaM IOCTENEHHO. YeM JeTainbHee Mbl
U3yyaeM 3Be3Jlbl, TeM O0oJiee CIIOKHBIMU BBITJISAAT MX CTPYKTypa M HOBeAeHHe. Tak 4To
BIIOPY COTJIACUTBCS C BBICKA3bIBAHMEM AaHIIIMHCKOro acTpoHoMa J[»xoHa bpayHna: «Bompeku
u3BecTHOUM perummke Dpena Xoina 3Be31bl HE TaK yXK IIPOCTBI, 10 KpaWHEW Mepe Koraa
M3ydaellb UX C paCCTOSHHSA B 5 MUKPOIApCeKoB, Kak B ciaydae ¢ Comauem» (The Observatory,
v. 114, 1994, p. 124.) Uem nonbliie ¥ BHUMAaTEIbHEE Mbl HAOMI0OaeM 32 JKU3HBIO 3BE3]1 U JaKe
3a camoil Omm3koi w3 HuUX — ConHIeM, TeM OoJblne OOHApyKHWBaeTCs 3arafok. JTO
HE O3HAYaeT, YTO HEKOTOpble M3 HHMX MBI HE Pa3ragplBacM, HO UX YHCIO OT 3TOr0
HE yMEHbIIaeTcs. B 3TOM cMbicne cOmmKkeHue OHMOJIOTMM W acTPOHOMHH HAET C JIBYX
HalpaBlIeHU: OMOJIOTHM HAXOAAT MPOCTble MaTEeMaTHYeCKHE 3aKOHOMEPHOCTH B JKHBOM,
aCTPOHOMBI OOHAPY>KMBAIOT HEMBICIIUMOE pa3HOO0pa3nue KOCMHUUYECKUX MPOLIECCOB.

XoT1s OMOJOrHI0 OOBIYHO HE OTHOCAT K TOYHBIM HayKaM, IMOCKOJIBbKY OHa €Ille He IOCTUTIIIa
MOJIHOM OJIHO3HAYHOCTH, CBOMCTBEHHON BBICOKO MaTeMaTU3MPOBAHHBIM AMCLHUIUIMHAM, S
BIKY B 3TOM 3a0nyxaeHue. buonorus ganexo Bnepean GU3MKU U aCTPOHOMHH, €CIIH YYECThb
CJIOHOCTb €€ 00beKTa. Y Hac, aCTPOHOMOB, ellie He poauics cBod Kapn JIunHel, KoTopbIit
npuBen Obl B MOPAJOK CUCTEMATHKY aCTPOHOMUYECKHUX OOBEKTOB U CUCTEMY MX Ha3BaHWM: y
aCTPOHOMOB Macca Kypbe3HbIX TEPMHHOB THIMA OENbIX, KPACHBIX M KOPHUYHEBBIX KapJIUKOB,
IUTAHETAPHBIX TYMAaHHOCTEH, METEOPOUIO0B-METEOPOB-METEOPUTOB, KBa3apoB, IIyJIbCApOB
uT. 0. IlosTomMy, OBITP MOXET, HaM e€Ille pPaHO JAyMaTb O cBoeM JlapBHHE U CTOUT
[I03aBUJI0BATh OMOJIOTaM, CPE KOTOPBIX YK€ TPYAMJICS yUeHbIH, CO3AaBIINM IpaHINO3HYIO
TEOpHI0 00 IBOIIIOIIMHU KUBOTO BElleCTBA BeeneHHO.

HAYKA, TEXHOJIOTUA U MATHAL.
Ym6epTo Jko

«JKoJI0Tud M )KUu3Hb» N24, 2008

YmobepTo ko (p. 1932 r.) — UTaATBIHCKUI TPO3aWK, CEMHUOTHK, KYJBTYPOJIOT, ICCEHUCT.
IIpenomaBan 3CTETHKY M TEOPUIO KYyJbTYphl B YHHBepcuTeTax MwuitaHa, PropeHuuu Hu
Typuna. IIpodeccop bBomonckoro ynuepcutera. IlodeTHBIH JOKTOP MHOMKECTBA
WHOCTpaHHBIX yHHUBepcuTeToB. K Kakoi OBl 00IacTH YEIOBEYECKOW IesTeNbHOCTH HU
oOparmmancs YMOepTo DKo, OH CTaBUT Mepel CO00M 3aaqy MPOBECTH TOJTHOE UCCIICIOBAHHE,
MOCKOJIBKY TOJIaraeT, 4To WACH HMEIOT couuanbHylo QyHkiuio. OH uccienyer mpodiemy
HAKOIUIEHHWS M TepeAayd 3HAaHWW, MECTO M poJib HAayKM B COBPEMEHHOM OOIIECTBE,
YBJIEKATEeIIbHO OMUCHIBAsI CKIIABIBABIINIACS UCTOPHUECKH 00pa3 HayKH, a TaKkKe COONa3HbI U
OMACHOCTH, TMOACTEPETaONINE YUYEHOT0 B €ro B3aUMOOTHOLICHUSX C COBPEMEHHBIM
oOmiectBoM. TakoBa TeMa €ro BBICTYIUICHHUS HAa MEKIYHAPOIHON KOH(EpPEHINH O BOIIpocam
Hay4yHOoll mH(popmaru B Pume B HOs0pe 2002 roma, KOTOpoe MBI IpeiJiaraéM BHUMAaHHUIO
YUTATEIICH.

Mpl cuutaeM, OyATO >KMBEM B 3I0XY, KOTOPYIO, OTOXKIECTBIISISI BECh NEPUOA C €ro
Hauanom, MHcaiis bepnun (Mcaits bepnun (1909-1997) — aHriumiickuii MOJIUTONOT U
nucaTellb  POCCUHCKOTO MPOMCXOXKJeHus) Hapek BekoM IIpocBemienus. Paccesnach
CPEIHEBEKOBAs ThMa, IBUJIACh BO3POXKACHUECKAsE KPUTUUECKASI MBICIIb U C HEKO CaMO MOHITHE
HAYYHOH MBICIIM, © BCEM HaM CBOMCTBEHHO JyMaTh, OyJATO HBIHE Y HAcC TyT HACTyIHJIa 3pa,
KOI'/Ia HayKa CTaJla IJIaBHOKO CHJION U LAPUT MOBCEMECTHO.

YecTHO cKa3aTh, 3Ty HJAE0 aOCOJIOTHOM BCE3HAYHOCTH HAYYHOIO MOJIXO0Ja, HJIEI0,
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KOTOPYIO B MPOCTOTE AylieBHOU mpoBo3riacui Kapayuun B «'umae CataHe», Ty e, 4TO —
B 320CTPEHHOM BHJIe — OblIa 0cHOBOM «KommyHucTtuueckoro manudecra» 1848 roma, —
3Ty WJIEI0 IMPOIMOBEAYIOT B OOJBIIMHCTBE PEAKLMOHEPHI, CHUPUTYaIbL, laudatores temporis
acti, a ue yuensle (Jxo3ys Kapayuun (1835-1907) — «mosT Hauumy», NepBbIid UTATbIHCKUN
naypeatr HobGeneBckoil mpeMuu, aBTOp UCTOPUUECKUX M TpakaaHCKuX oA. Crnuputyaibl —
¢unocopckoe TeueHue BTopod mojoBuHBI XIX Beka Bo @panumun u  Uranum,
IPOTUBONOCTABISBIIEE NPEOOJAJalOIIMM HANpPaBJICHUSM MBICIH — MaTepuaiusMy u
MO3UTHUBU3MY — CBOIO MeTa(U3UKY, BEIPOCIIYIO U3 TPATUIIMOHHOTO KATOIUIIU3MA.

Laudatores temporis acti (naT.) — XBaJsime Ipouuioe. ).

Peakuuonepsl, a He yyeHble pa3BEpPTHIBAIOT N€pPeJ HAMHM YCTpallalolulie KapTUHBI,
MOXOXXME Ha HAy4yHYI0 (PaHTAaCTHKY: KapTHHBI MHpa, KOTOPBIH, OTPHHYB BCE OCTAJIbHBIC
LIEHHOCTH, MPEJAaJCs U MOKIOHUJICS BEpE B HAYUHbIE UCTUHBI, B MOIIb TEXHOJIOTUU. MoJenb
AMOXM, IOJYMHEHHOW HayKe, B IJla3aX NPOTHUBHUKOB — HMEHHO Ta, TPUYM{} KOTOpPOI
uzoopaxan J[>xo3y? Kapayuun B «I'umue Cataney:

Ocmasw ceoti 1ada, non, ynpsadv kaouno!

Hem, ne omcmynum ovsaeonvckas cuna!

Boccnasvcs, Camana, epacoé cpazue —

Te1, Pazyma eenuxomowHulil 63puis!

Buumaii, Caman, monumeennomy 308y —

T nobeoun nonosckozo Hezosy!

Te, KTO BHMMATENbHO YHUTAET 3TOT TEKCT 1863 roga, BUASAT, YTO TaM HPUBEIACHBI B
KayeCTBE CATAaHWHCKUX TIEpOEB, OJOJICBAIOLIUX 3ACHUJIIbE PEIMIUHU, BEAbMBI U AIXUMUKH,
BEJIMKME epeTUKH U pedopmatopsl, oT I'yca no CaBonaponsl u Maptuna Jlrotepa (S I'yc
(1371-1415) — demickwii PENUTHO3HBIA  JeSATeNlb, HACOJOr YemcKoi Pedopmarum.
([Lxkuponamo  CaBonapona  (1452-1498) —  wurTanbsHCKMH  MOHax, HPONOBEAHUK,
nonsITaBmuicsa npespatutb @nopenuuto B «I'pax boxui». Kaznen no npurosopy Ilanckoro
cyna. Maptun Jlrotep (1483—1546) — penuruo3Hblil aesTeab, OCHOBOIOJIOKHUK HEMEIKON
Pedopmaru, aBrop mepBoro mepeBoja CasieHHoro I[lucaHust Ha HOBBIE €BpoOIICICKHUE
s3bIKM (HAa HeMmenkuii — B 1533 T.), HO HET HHM OJHOTO YYEHOTO, HET daKe HaIlIero
COOTeYeCTBEHHUKa  [anmmies,  KOTOpoMy  mosarajocb OBl  IPOCTO  O4YapoBaTh
AHTUKIIEPUKAIIbHYIO B peciyosmkanckyto aymry Kapayuun. ¥ Kapaydum na mecte [amunes
MHON HJIeJIbHBIA Tepoi, MHOE BOIUIOLICHHE MOOenbl pa3yMa HaJ Bepoil. DTOT Tepoi —
apoBO3:

Jlusnosuono, cmpaxonroono, yyouwe uepaem,

Paccexaem oxeansi, 3emnto obecaem,

Buxpu, ovivmbr uzpsieas, nooobro ynikany,

IIpeoodonesaem 2opbl, pasHuHy npocCmpanuy;

IIponacmu nepenemaem — u 6He3anHO 8 20pbl

Ymexaem, nponuyas ux maiinsie nopui,

U onsamow, npotios 2nyoumsl, 11005M U nPupooe

3viunbimM 3060M 8036eujaem o ce0em npuxooe.

To ectp naxe J[xo3y> Kapayuuu, eHMBIIUHI KJIaCCHUKY, HO MOJBEP/KEHHBIM CTPAcTsAM B
JlyXe CBEXEW POMAHTUYECKOW MOJIbI, BUAEN TOPKECTBO pa3yMa B TEXHUKE, a HE B HAYYHOU
uzee. OTO NUHTEPECHO, U OTCIOJIa MBI TIOBEJIEM MBICIIb O IPOTUBONOCTABICHUH MEXKIY HAyKON
Y TEXHOJIOTHEH.

JIroqu ceromHAIHETO AHS HE TOJIBKO 0KMJIAIOT OT TEXHOJOTUU HEOMEPHBIX JOCTH)KEHUH,
HO MPSIMO  TPeOYIOT MX, IPU 3TOM HE OTIPAaHUYMBAs PA3PYHIUTEIbHYIO TEXHOJOTHUIO OT
TEXHOJIOIMHM CO3MJAATeNbHOM. JleTH BOCHUTBIBAIOTCS KOMIBIOTEPHBIMM HUIPaMH, I0JararoT
HAYIIHUKU MPUPOAHBIM OTPOCTKOM €BCTaXUEBBIX TPyO u Apyxkar no MurepHery. OHM KUBYT
B TEXHOJIOTHH, OHU HE B COCTOSIHUH MPEICTaBUTh cede, Kak MOT Obl CYIIIECTBOBAaTh MHOM MHUD,
MHUp 6€3 KOMITBIOTEPOB U Jaxe 06e3 TeIe(OHOB.
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Ho ¢ maykoi#l Takoii Omm3ocTu He BhIxomuT. CpencTBa MaccoBoil HH(OpMamuy camu
MyTalOT HAYKy C TEXHOJOTUEH U, K COKAJICHUIO, 3allyThIBAIOT MyOIMKY, Ta HAYMHAET CUUTATh
HAyKOW BCE, YTO UMEET OTHOIIEHNE K TEXHOJIOTUH, U MIPU ITOM HE BEJJAET, B YEM COJEPIKaHUE
HAyKH, U HE 3HAET, YTO TEXHOJIOTHS — TOJBKO MPHUIATOK, TOJIBKO CIEICTBUE, HO HUKAK
HE MEPBOCTENIEHHOCTb.

TexHonorust — 3TO KOrAa mpejaraercs BcE U cpa3y. A HayKa JIBHXKETCS TIOCTEIIEHHO.

[Tons Bupunwso (IToms Bupmibo (p. 1932) — Qpaniys3ckuil apXUTEKTYPHBIH KPUTHK H
¢unocod, 0OCHOBOMOJIOKHUK APOMOJIOTHH (HAyku O ckopocTH, ¢ 1980 r.) Tak omucan Hamry
AMOXY: BCEX 3axBaTuia (s1 Obl BbIpA3HWJICS — 3arUIHOTU3MPOBAJIa) CKOPOCTh. | 1aBHBIN 3HAK
HAIIIETO MHPa — CKOPOCTb, 3TO YyraJaju Cc onepekeHueM (yTypHCTbl. MBI KelaeM TpaTUTh
He OoJIbIlie YeThIpex JacoB Ha mepeneTsl u3 Ctaporo Ceera B HoBblii. MBI Tak MPUBBIKIH K
OBICTPOTE, YTO JOCaayeM, KOTAa MEAJIEHHO TPY3UTCS 3JIEKTPOHHOE MUCHMO HIIM 3ama3bIBaeT
camoJer.

OpnHako 3Ta TEXHOJOTHMYHOCTh >KM3HHM HHCKOJBKO HE SKBHBAJICHTHAa HayudHocTH. OHa
TOKJIECTBEHHA, €CJIM YTOAHO, Marn4YHOCTH.

Uro xe Takoe Marus, 4eM OHa ObUTa HA MPOTSHKEHUU CTOJIETHM W YeM SIBIISIETCS CETOMHS,
nyckail B 3akaMyIMpoBaHHOM BUJE?

Marust o3Hauaetr Bepy, OyATO MOXHO MEPECKOYUTH B OBICTPOM TEMIIe C MPHUYMHBI Ha
pe3ynbTar, OMyCTUB MPOMEXKYTOUHBIN Mpolecc. TkHYTh OylaBKOW B H300pakeHUE Bpara — U
Bpar noruOHeT. [IpousHecTn 3aBeTHYI0 (OpMyIy — JKeNe30 CTaHeT 30J0ToM. Bo33Barh k
aHrejlaM M Yepe3 aHrelioOB HalpaBUTh BaXHYIO HH(popmanuio. beHenukTWHCKHI abOat
Tpuremuii (XV B.) BBICTyNHJI TPOBO3BECTHUKOM COBPEMEHHBIX MIM(POBATBHBIX MAIIHH,
pa3pabaTbiBasi CUCTEMbI CEKPETHOTO KOJUPOBAHUS IS MEpeadd MOCIaHUil OT mpaBUTEeH
BOcHauaJdbHUKaM. Bce cxembl TpuTemuss B Haiie BpeMs 3alpocTO B3JaMbIBAIOTCS Ha
KOMIIBIOTEPE, HO JJIsl €ro COOCTBEHHOIO BPEMEHHM OHHM ObUIM OCTAaTOYHO T'€HUAlbHbI. Tak
BOT, YTOOBI CXEMbl CMOTpPEIUChH IMOANMEeTUTHEe, aBTOp H300pakal CBOIO TEXHUKY Kak
BOJIXBOBAaHHME, BKIIOYAroIiee B ceOs CO3BIB aAHIENOB, KOTOpBIE 03a00TATCS MEpEeHEeCTH
MoIaJIbIlie ¥ MOKOH(HUACHITHATbHEE HAITY 3am(PpOBaHHYIO HHPOPMAIIHIO.

Marusi — 3TO KOrja He MOKa3bIBalOT JIMHHYIO IIeMb CIEACTBUH W TNPUYUH U B
OCOOCHHOCTH KOTJa HE MBITAIOTCS [POBEPUTh ATy LElb METOJAOM MOBTOPSEMBIX
sKcniepuMeHToB. Uyno coBepmiaercss cpasy, B TOM-TO KpacoTa Maruu. OT MepBOOBITHBIX
KyJbTYp 1O MPOCBETICHHOrOo Bo3poxkieHus U gajee A0 CErOAHAIIHETrO IHA, A0 MHUpPHUaAJ
OKKYJIBTHBIX CEKT W TpYIIl, Kumanmx B VHTepHeTe, — Bepa B Maruio, HaJeXkaa Ha Maruio
OTHIO/Ib HE yTracJia Mo BOLAPEHUH OMNBITHON HAYKH.

CTpacTh K CTPEMHUTEIBHBIM IEPECKOKaM OT MPUYMH K pe3yJbTaTaM OJHIIETBOPUIACH B
TEXHOJIOTHH, KOTOpasi BOCIIPUHUMAETCSA KaK JOYb HAyKU. A CKOJBKO MPUIILIOCH MOMbBIXTETh,
YTOOBI OT MEpPBbIX KOMITbIOTEpOB [lenTarona, ot «2mnea» ¢upmbl «OIUBETTH» Pa3MEPOM C
eIy KOMHATY (MIOMHUTCS, MOTPeOOBaAIMCHh MecsIbl porpammuctaM u3 Mepen (B ropoae
Uspes (6mu3 Typuna) umxenep Kammmmo OnmBertd B 1908 1. ocHOBan JiereHIapHYIO
koMnanuio «OJIMBETTHY, MPOU3BOIMBIUIYIO NI€YaTHBIE MAIIUHKY, a T03/IHEE — KaJbKYJISITOPbI
U KoMmmbloTepel. Dupma BHenpuia B CBOW OBIT MHOTME BHJBI COLMAIBHBIX 3a00T O
pabOTHUKAX W TOpJWiIach MOYTH HYJEBOW TEeKydecThio KaapoB. B 1950-e romsl kommaHus
«OnuBeTTH» HAYMHACT pPa3paldOTKU BBIYUCIUTEIHHON TEXHUKH BMECTE C HEKOTOPBIMU
nabopatopusmu CIIIA (KonnektukyTt) u cosmaetr «Elea 9003» — mepBwlli KOMIBIOTED
UTAIbIHCKOW KOHCTPYKIIMHU.), YTOOBI 3aCTaBUTh CBOETO MAaCTOJOHTAa CHIIpaTb Mapil u3
bunpmMa «MocT depe3 peky Kgait», K HESUMOBEPHOMY HMX CUACThIO M TOPIOCTH) JIOWUTH IO
HAILIETO C BaMU «JIAMITOMAy, TJe UMEeTCs Bce U cpasy? TexHOIorus u3 KOKu BOH JIE3ET, 4T00
3aTylIeBaTh MOPSAOK MPUYUH U CJIEICTBUMN, CIENaTh BHUJ, YTO MPUYHH HE CYIIECTBYET, YTO
BCE BEPIIUTCS caMO c000ii, BOJIIIEOHO.

[TepBbie KOMIBIOTEPIIMKYA TTUCATH MTPOTPaMMBI Ha belicuke, KOTOphI ObLT HE MAITMHHBIM
SI3BIKOM, 2 SI3bIKOM TMOYTH MHUCTHUYECKUM (MBI — TIEpBbIe KOMIIBIOTEPHBIE MOJIb30BATEIN —
HE 3HAJIM S3bIK MAIllMHBI, HO MOHUMAJH, YTO JaObl BRIHYAUTh MAIIMHHBIE YHUIIBI CBA3ATHCS B
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OIpEIENIEHHYIO LIETIOYKY, UM 0053aTeIbHO CIENYET AaTh MYyUUTENIbHO CJI0KHbIE HHCTPYKLUU
HAa XUTpOM OWHApHOM s3bIke). BmocnenctBuu cuctema Windows 3a0KKyIbTHpOBaIa 3TO
IpoTrpaMMHUpPOBaHue Ha si3bIke belichk, moTpeOuTe s HaXKMMAaeT Ha KHOTIKY U TIEpEeBOPAUYNBACT
MEPCIIEKTUBY, CBS3BIBAETCS C 3aMOPCKUM  KOPPECHOHIEHTOM, TOJYy4YaeT pe3ysbTar
ACTPOHOMHYECKOTO pacyera; NoTpeOUTE b OCTAETCS B IIOJHOM HEBEICHUH, KAKUM K€ ITyTeM
OH Jjomen 10 3Toro (amytb-To Obul!). KomMmbroTepHBIN MOJIB30BaTENb BOCHPUHUMAET
KOMIIBIOTEPHYIO TEXHOJIOTHIO KaK Maruio.

HaBepHoe, mokaxeTcss CTpaHHBIM, YTO 3Ta Maruveckas MEHTAJIbHOCTh )KMBY4Ya B HaIlle
BpEMsI, HO CTOMT TIOCMOTPETh BOKPYT, U MBI yOEAMMCsI, YTO Marusl MOITyJIIPHA TIOBCEMECTHO.
[ToBcrogy mpaBaT 6al caTaHWHCKUE CEKTHI, MOJ OOKOM Y HAC MCHOIHSIOTCS CHHKPETUYECKUE
o0psiibl — T€ caMble, 32 KOTOPBIMH COBCEM HEJaBHO AHTPONOJIOTH €31WIM B JaJEKylO
Bpasunuto, a cerogHs MoHCeHbOP MUIMHTO ycTpanBaeT CBOM paaeHus B Pume, xots Pum —
OTHIONL He bans.

WU paxe TpaaulMOHHBIE pEIWTHM BCE 4Yalle OTCTYMalOT, JPOXKa, MOJ HATUCKOM
MHOTOOOPa3HBIX YYXXUX pPHTyaJloB H, Ha0bl TOAMAHUTH ITyOJHKY, HBIHE TIEPECTAIOT
o0OcyxnaTh TyOIMYHO W TaKyl0 TEMaTHKy, Kak TauHCTBO Tpowuisl (XOTs BOOOIIE-TO
OOTOCIIOBCKME  JHCIYTHI, XOTh W TOAYUHEHBI OCOOBIM  KpUTEpPHUSIM, BCE-TaKU
METOJIOJIOTUYECKHU OJIKE K HayKe, HeXKENIH K Maruu, Y XOTs Obl IO OJTHOMY TOMY, YTO OHU
pa3BUBAIOTCS IOATANHO, CTYNEHb 3a CTYNEHbIO, LIar 3a IIaroM),— M MPEeANOYUTAIOT
MPETnoAHOCUTH cotiecTBre CBsATOro /lyxa kak MTHOBEHHOE 4yJIO.

Pasbupas npobiemy Tpowuriibl, 60TOCIOBCKAsT MBICITH TIPOJABUTAIACH IO MMPaBUIIAM JIOTHKH,
MO3TaNHBIM METOIOM, BBIKJIA/bIBAs apryMEHT 3a apryMEHTOM JJIsl JOKa3aTeslbCTBA, YTO 9Ta
TaifHa OCTUTHYTa (WM YTO OHA HETIOCTHXKMUMA). A MBICIIh Marndeckast BEIBOAUT Ha MEPBBIH
IUIAaH  CaKpaJIbHOCTh, TAWHCTBEHHOCTh, TPAHCIICHACHTHOCTb, KOTOpask HCXOIUT OT
XapU3MaTHYECKOW WHCTAHIIMU, ¥ UMEHHO 3TOW TaMHCTBEHHOW XapW3MaTHYHOCTBHIO (OTHIOIb
HE TPYAHBIMH OOTOCIIOBCKMMHU CHJLTOTU3MAaMHM) 3aBOPAKHUBAET IIMPOKUE MACCHI.

CMMU npu nepBoil BO3MOYKHOCTH JKMBONMCYIOT HaM HayKy Kak Maruio, a 3Ta IepBas
BO3MOXXHOCTh ~ INPEJACTaBIsAETCS, KaKk TOJbKO HayKa HadyMHAaeT oO0emarh KaKyro-TO
HOTPSICAIOLIYI0 TEXHOJIOTUYHOCTD.

CaM co0010 BO3HUKAET «HHU3KHM CrOBOp» MEXAYy YYEHBIM U Macc-Meua, MOTOMY YTO
yUeHBIi HE CIIOcOOEH YCTOSATh Tmepes coOJa3sHOM, OH Jake CYUTAeT CBOUM JIOJTOM
pacckasbiBaTh O CBOEM HccienoBaHuu. MHOraa ATO MOEe3HO AJisl MPUBJIEUEHUSI CIIOHCOPOB,
MHOT'ZIa MCCIIeI0OBaHUE MPOCTO IMPHITHEE NMPEABSIBUTH MUPY B KAaue€CTBE OTKPBITHS €lle 10
HEM30€KHO TPSAYIIETO pa3odyapoBaHMs, JO TOTO, KOTJa OOHAPYXHUTCS, YTO OOCIIaHHOTO
pe3yJsibTaTa BOBCE HETY Ha 30JI0TOM OJIIO/ICUKeE.

Mpl Bce MOMHUM IOJ0OHBIE AMHU30/IbI, OT SIBHO MPEXKIAEBPEMEHHO Pa3peKIaMHUPOBAHHOTO
«CEKpeTa XOJOJHOI'O TEPMOSIEPHOTO CHHTE3a» IO IMOCTOSHHO OOEIIaeMOro JIeKapcTBa OT
paka. D10 TpuyM(d Bepbl B Marvio, B MTHOBEHHOCTb. TpPYyIHO OOBSICHUTH IyOJIMKE, YTO
Hay4yHas paboTa — 3TO TUIOTE3bl, OMBITHL, OMIMOKK U pa3dopsl omubok. Korna crnopar, uto
JOCTOBEpHEEe — o(ulManbHasi MEAMIMHA WM 3HAaXapCTBO, BOMPOC MO CYTH CTOUT TaK: K
4yeMy JKIaTb TPU To/Aa OOCIIAHHOTO HAYKOH, €CIIM MOXHO IOJIyYUTh MOMEHTAaJIbHBbIH
pe3yybTaT OT AIbTEPHATUBHON MEIUIIUHBI?

Henasuo I'apartunu B xypHane CICAP (CICAP (Comitato Italiano per il Controllo delle
Affermazioni sul Paranormale, WTanbSHCKMA KOMHUTET 110 TIPOBEPKE CHUTHAJIOB O
napaHopMalibHOM) cymiecTByeT ¢ 1989 r. u o0benuHSAeT WHTEIUIEKTYallOB, TEIEBU3HMOHHBIX
JKYPHAJIMCTOB M JaKe HECKOJIBKO HOOeneBCckux JaypearoB. CunsBuo ["apartusam (p. 1928) —
UTambsSHCKUM  (apmakonor, ¢ 1963r. ocHoBatens W aupekrop  WHcTHTyTa
dapmakonornyeckux uccienoBannii «Mapuo Herpw» B Munane, akTUBHBIN 4jieH pabodeit
IpyNIbl U COTPYOHHMK BbIyckaemMoro KomuTerom pa3 B ABa Mecsla >KypHajla) CHOBa
Hamycall, 4To €ciM OOJbHOW NPHUHSJI JIEKAPCTBO W BCKOPOCTH BBI3JOPOBEN, 3TO €IlE
HE JI0Ka3aTeIbCTBO, YTO UMEHHO JIeKapcTBO cpaboTano. CyIecTBYIOT, 110 KpailHel Mepe, ele
Ba OOBSICHEHMs: BO-NEPBBIX, MOIJIa MMETh MECTO MPUPOJHAs PEMHUCCHUS, U JIEKapCTBO
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MOJICHCTBOBAJIO TOJIKO KakK TUIane0o0; WM, BO-BTOPBIX, NMPHPOTHAS PEMHCCUSI MOTrJia OBITh
y>K€ Ha MOJACTyNaxX U paHbllle, a JIEKapCTBO TOJIBKO OTAAIIIO ee. Ho Bbl TONBKO MOMpoOyiiTe
NPEIbABUTh INMUPOKON MMyOJHMKe Ba 3THUX MOCIEIHUX paccykaeHus. He Oyzer Bam HHu
MajeHiell Bephl, TMOCKOJBbKY JUII MarudeckKoil MEHTaJIbHOCTH BCEro Ba)KHee OBICTpPBIN
npouecc, NoOeqHbI MEXaHU3M CBSI3M MEXIy MpelIojiaraeMoid NMPUYMHON U JKEJTaHHBIM
pe3yIbTaTOM.

B cBs3u ¢ 3TUM MOXET MPOM30UTH, Aa U JECUCTBUTEIBHO MPOUCXOAUT CTpPaHHAs BEIIb:
ype3aroTcsi  CpeicTBa, OTBOAMMBIE HAa  HayKy, a OOIIECTBEHHOCTh  COBEPIICHHO
HE Bo3MyInaercs ype3anueM. OOIIECTBEHHOCTh BO3MYTHJIACh OBbI, €clid OBl 3aKpbUIH
OOJILHUILY WJIM TOBBICHIIM LIEHBI HA JIEKApCTBa, OJHAKO OHA OCTAETCS HEBO3MYTHMOM, KOTIa
INPUKPHIBAIOT JIOJITUE W MENJICHHbIE HayuHble uccienoBanus. Hy camoe Oonbiee —
BO3HUKAET HEYIOTHOE YYBCTBO, YTO KaKUE-HUOYAb SIEPIIMKH TOTO U KAU SMUTPUPYIOT B
AMepuKy (XOTS YTO CKaXelllb, aToMHas OoM0a-To Bce paBHO y amepukaHieB). Hukto
HE CO3HAET, YTO HMMEHHO 3TOT CPbIB JOJIOr0 HMCCJIEAOBAHMS CTABUT IOJ BOIPOC HOBOE
JIEKapCTBO OT TPUININA WM BBOJA B SKCIUTyaTallMI0 HOBOTO aBTOMOOMIIS Ha 3JIEKTPHUYECKOM
xony. HUKTO He cBS3bIBa€T Hay4HbI€ SKCIEPUMEHTBI, C OJAHOW CTOPOHBI, M JICUCHHUE
MOJMOMMETUTHOTO MaJIbYMKa — C JIPYTOi, IOTOMY YTO LI€Tb MOCIEACTBUNA U IPUYUH B 3TOM
clayyae JUIMHHAs, ONOCpPEAOBaHHAas, HE «pa3-IBa-TpW», Kak TIoJaraeTcs IO MpaBUiIam
BOJIILIEOCTBA.

Bce MbI moMHUM BhIyck cepuana «Ckopas IOMOILIb», B KOTOpOM A0KTOp ['puH ornamaer
nepes JJIMHHOM oOdYepelbl0 NAlUMEHTOB BEIMKYI0 HAyyHYI0 HOBOCTB: T€M, KTO 3abosen
TPUIIIIOM, HE OyJIyT MPOMHCHIBATH AHTUOMOTHKH, MOTOMY YTO MpPU TPHUIINE aHTUOMOTUKU
HE MIOMOTal0T. DTOT 3MU30/] 10BEN IMyOJIMKY A0 TAKOTO HaKajia, 4YToO 3a3BYYalH JJaXke YIPEKH B
pacoBoil muckpuMHUHanuu. [lanMeHThl Bepusid B BONIIECOHYIO CBSI3b AHTHOUOTHKOB C
BbI310poBiieHueM. Bece CMU y0Oexmanu ux, 4To aHTUOMOTHKH CIIacaroT. B 3Toi KOpoTeHbKOU
[ENOoYKe TJaBHEWIIas wucTUHA. TablieTka aHTUOMOTHKA — TEXHOTEHHBIA TPOAYKT U
OTI03HAeTCs KaK TakoBOH. A pa30op MpHUMH U CHOCOOOB OOPHOBI € 3MUAEMUEH TpUIlia —
3abora Beakux HUN.

S u300pa3ui TyT HENPHUATHYIO M pa30yapOBBIBAIOLIYI0 KAPTHHY e€lle M MOTOMY, YTO B
JOBEpUICHHE BCEX 30JI J1aK€ HEKOTOphIe MPABUTENH (KOTOpPbIE, €CIM BEPUTh O(ULIHATHHBIM
coobuienussM bermoro nmoma, COBETYIOTCS € MaraMd M acTpoJIOTaMH) HMHOTJa B CBOHUX
MO3UIMAX OJMKe K YeJIOBEKY C YJIMIIbI, YUeM K 4eloBeKy u3 jaboparopuu. S uzobpasui 3Ty
KapTHHY, HO HE MOTY IOPEKOMEHJO0BATh, YTO K€ C HeWl aenath. Henb3s yroBoputh macc-
Meara OTMEHUTh MUCTHUYECKUH moaxona. Maccmenna oOpedeHbl Ha MUCTHIIM3M HE TOJBKO B
MOTOHE 33 «ayAUTOPHUEH», HO U TIOTOMY, UYTO UX OOS3aHHOCTh — KaXK[bIH JICHb BHICTPAUBATh
CBSI3U MEXIy NMPUYMHAMU U CIEICTBUSMU, U CBSA3H 3TH ONMUCHIBAIOTCS CIUIONIb U PSJIOM KaK
maruueckue. CylIecTBYIOT M BCEra CyLIECTBOBaJIM, S COIJIACEH, CEPbE3HbIE
MOMYJIAPU3ATOPBI — YIIOMSIHY XOTs1 Obl Moero npyra JlxoBanHu Mapus I[lade (/I>xoBaHHH
Mapus Ilaue (1938-2002) — uTanbsHCKUN XYpPHAIUCT U INUCATENb, IITATHBI COTPYJIHUK
criepBa KypHajla «ICIpecco», BIOCIEACTBUU Ta3eThl «PemyO0mmka», aBTOp crared o
TEHETUYECKUX MAHUIYJISLUAX C MPOAYKTAMHU NMUTAHUs, 3JPABOOXPAHEHUM, SKCHEAUIUSAX B
AHTapKTHKYy, BOCHHBIX KoppecnonneHumii (bankansl, Adranucrtan, BoitHa B Ilepcuackom
3aluBe), cTaTeil 0 podoTax, CO3MAHHBIX ISl Pa3MUHUPOBAHUS MUHHBIX MOJICH, pabOT Ha TEMBI
bunocodun u 6MOITHKHM (IBTaHA3MsI), COBCEM HEIAaBHO ymepiero. Ho u st ero cepbe3HbIX
CTaTe ra3eThl OOBIYHO HAXOMIIM TaKWe KPUKIIMBBIC, TAKUE CKaHJAIbHEIE 3aT0JI0BKH, YTO 3TH
3arojIOBKM OOBIYHO HCKaXKalnHu cojepxaHue cratbu. OCTOpPOKHBIM pacckaz O TOM, 4YTO
HauWHaeT pa3pabaThIBaThCsl BaKLUMHA MPOTHB TPHIIA, HEU30EKHO CTaHOBHJICS (haH(papHBIM
MIPOBO3BECTHEM: TPHUIIT Ha 3emiie CKOpo mcue3HeT O0e3 ciena. ([ymaere, Omaromapst Hayke?
Her, Onaromaps TtpuyM¢y TEXHOJIOTMH, CyMEBIIEH BHEIPHUTh B aCCOPTUMEHT HOBYIO
MTUJTIOJIIO. )

Kak nomxeH pearupoBaTh y4eHbI Ha Ha30MJIMBBIM 3alIpOC Ia3€TYUKOB, KOTOPHIE KAYT OT
HEro €XEeTHEBHBIX BOJIICOHBIX oOenaHuii? YUeHbIH NOKEH pearnpoBaTh ocTopokHo. Ho u
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OCTOPOXKHOCTh TOPOI0, KaKk TOJBKO YTO MBI HaONIOManw, HE IOMOTaeT. YUYEHOMY
HE TMPUCTANO, C APYTroil CTOPOHBI, U MOKPHIBATh 3aBECOM TalHBI BCAKYIO HAYYHYIO HOBOCTb,
MIOCKOJIBKY HayKa IO €CTeCTBY CBOEMY — MPHHAICKUAT OOIECTBEHHOCTH.

Jymaro, HaMm cienyeT BEpHYThCS 3a MapThl HaualdbHOW IIKONBI. MIMEHHO mIKoja U Bce
y4eOHbIe IEHTPHl Hapsly CO HIKOJOW, BKIJIIOYAash HambOoyiee Cephe3HbIe WHTEPHET-CAMTHI,
JOJKHBI TIOCTETIEHHO NPUYyYaTh MOJOIBIX JIOACH K MPaBWIBHOMY TPEJCTABICHUIO O
HAYYHBIX IpoIleccax. JDTO camas HeJerKas 4acThb OOYYeHHs, TIOTOMY YTO M IIKOJE OYCHb
CBOICTBEHHO BIMXUBAThH B MAMSTh yUYaIIUXCS OTPHIBOYHBIC TaHHBIE, CBSI3b MEKIY KOTOPHIMU
HerocTmwknuma u marmuna. Mamgam Kriopu (Mapusi Cxiogosckas-Kiopu (1867-1934) —
bpanmysckuii  ¢usznk, ABaxkasl NaypeaT HoOeneBckoil mpemuu, HcclefoBaia sBICHUE
PaZMOAKTUBHOCTH W OTKPBLIA PAJWid W MOJOHWH.) IPUXOAUT BEYEPOM JTOMOM, TIISIUT — Ha
OyMmare MSTHO, U OTKpPBIBAET paguoakTUBHOCTH. JlokTop dnemunr (Anexcannaep PdremMuHr
(1881-1955) — anrmiickuii GakTepuosior, jaypeaT HoOeneBckoit mpemum, OOHApPYKHI
CIIOCOOHOCTh ~ COJEpIKAlIerocsi B IUIECEHW TMEHULWUIMHA YHUYTOXKATh TMAaTOTCHHBIE
MHUKPOOPTaHU3MBI) KHJAET 3aJyMUYUBBIA B30p Ha IUIECEHb M TIOHMMAeT: NEHHUIMJUIUH.
[anuneit mo kone0aHUIO MJIaMEHU B JlaMIE€ OCO3HAeT, 4To 3eMis-To obparaercs. Mol
HACTOJIbKO TIPEKPACHO TOMHMIJIM, KaKyl TpenKy momydmn [amuieit 3a CBOIO Hay4YHYIO
CMEJOCTh, 4TO 3a0bun: ["anmueii MoHITHS HEe UMEI, TI0 KaKoi opOuTe 3eMiis oOpamaeTcs.

Kak MOHO 0XuJaTh OT LIKOJIBI KOPPEKTHON HayyHOW MH(OpMAaIUM, KOTAa €Ile J0 CHX
Mop BO MHOTMX Y4YeOHHMKaX M BO MHOTHX XpPECTOMATHUAX MOXKHO MPOYECTh, UYTO O
Xpucrodopa Komymba nronm cumranmu 3emimio uiockoi? Beab 3To w3BpalneHne MCTOPUH.
VYxe ApeBHUM TpeKkaM MPEKpacHO OBLJIO M3BECTHO, YTO 3eMils Kpyrias, W 3TO 3HAIU U
CaJlaMaHKCKHE MYyJpelsl, TOpMO3uBIIHe dKcneaniuio Komymba MMEHHO TOTOMY, YTO OHH
TouHee, yeM KomymO, Bce paccuuTanu U XOpOIIO MPECTABIsIN cebe HACTOSIUNA MacmTad
Hallleil C BAaMH TUIAHETHI.

U Bce xe 0IHO U3 HAa3HAUEHUN MHTEJUIUTEHTa — KPOME KECTKOU U CYpOBOW KPUTHKU —
3TO MPOCBEUICHHAs MOmyJsipu3anus. Bece Mbl peBOCX0HO OHUMaeM, uTo B Wrtanuu Gonee
yeM rae Obl TO HM ObUIO HAy4YHBIH PAOOTHHUK CUMTAET 3aHATHE IMOMYJspU3alUeil IeIoM
KOMIIPOMETHPYIOMMM. MeXIy TeM BEIMKUMH MOMyJspu3aTopaMu ObUTH W DWHINTEHH, U
I'eitzenbepr (Bepuep Kapnm IeitzenOepr (1901-1976) — Hemenkuii ¢u3MK, cO31aTETh
KBaHTOBOI MexaHuMkH, JjaypeaT HoOeneBckoiri mpemuu (1932), aBrop npuHIHIA
HEompeneaeHHOCTH.), U Mou mokoiHbIi apyr CtuBen Jkert ['ynn (CtuBen [kenr [Nympg
(1941-2002) — amepuKaHCKHII TAJICOHTOJIOT M 300JI0T, aBTOP TEOPHUH «IIPEPBIBUCTOTO
paBHOBecus» (punctuated equilibrium), npeanonararomeld, 94To HEKOTOPHIE BHUILI B CHITY
YHCTO CIIy4alHBIX NPUYMH COBEPIIAIN CKaukd B OMOIOrMyeckoM pa3Butuu.). M eciam Bce-
TaKU KIaThb OTKYJa-TO HE BOJIIEOHOTO OMUCAaHUS CUTYallMd B HAyKe, TO €ro *JaTb MOXHO
OTHIOJIb HE OT JKypHAQJIOB M Ta3eT, a OT CaMHUX HCCle[oBaTesieil M y4yeHbIX. VIMEHHO OHHM
JOJIKHBI TOTUXOHBKY TpaHC(HOPMHUPOBATh OOIIECTBEHHOE CO3HAHUE, BIHSS Ha MOJIOIBIX.

[Tonemuueckoe pe3roMe 3TOr0 MOETrO BBICTYIJICHHS: TUETET B OTHOIICHWU HAyKU B Halle
BpeMs OCHOBaH Ha OIIMOOYHBIX TMPEANOChUIKAX M, Kak Obl TO HH OBLIO, H3BpaIlcH
COBMECTHBIM BIIUSIHHEM JIByX Mard4eckux MOJIX0/J0B — BEpbl B BOJIIEOHOE KOJIOBCTBO U
BEphl B KOJJOBCTBO TEXHOJIOTMYECKOE. DTH MOAXOIbI IO CUX MOp LApPST U B AyIIaX HAIIUX
ciIylaTesnei, U B UX rojIoBax, U B MX CepALaX.

Ecnu He cTpeMHUTbCsl BBIMTH M3 MOPOYHOTO Kpyra JoKeoOemaH!ii 1 0OMaHyThIX HAIEX[,
HayKe Hec00poBaTh.

B nmopy pannero cpenneBexoBbs Ucunop CeBunbcku (Mcumop CeBunbckuii (570-636) —
UCIIAHCKUN eMHCKONl W JOKTOp KAaTOJNUYECKOM IEepPKBH, COCTABHTENb KOMIICHAWYMA
«Etymologiae» B nBaAllaTH KHUTAX) BCE K€ CyMeN, XOThb M Ha OCHOBAaHWU HEBEPHBIX
CBEJICHUI, BOCXOAMBIIMX K HE3amaMsATHBIM BpeMeHaMm, K OpatocheHy (Dparochen
Kupenckuit (ok. 276 — ok. 194 rr. 10 H. 3.) — TpeUYeCKHii MaTeMaTHK, aCTPOHOM, Teorpad,
NEepPBbIM PACCUUTABIIUN C OOJBIION TOUYHOCTHIO OKPYXKHOCTH 3€MHOIO Iapa.), HOYTH YTO
MPaBWJIBHO U B JIOOOM cilydae 0e3 BCAKOIro BOJIIEOCTBA BRIYUCIUTD JIMHY 3kBaTopa. Ho mo
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DKBATOPY TYJSUTM €IUHOPOTH W JIECHBIC UYIBI-FO/bI, U XOTS YYCHbIE HE COMHEBAJIUCH, YTO
3eminss cepuyHa, XYAOXKHHKH IO CBOUM YBaXKUTEIBHBIM MPHUYMHAM TPEACTABISIN €€
HE TOJIbKO IIeOesiM, HO Jake TOCIoJlaM B KauecTBE IUIOCKOro aucka c¢ Mepycamumom B
CepeluHEe WM PACIUTIOUIMBANIM IHap JUIsi TyIed CHMBOJIMYHOCTH H AN yJoOCTBa
JEMOHCTpalMM (Kak J0 CHUX [Op 3eMJI0 pacIUIIOIIMBAaIOT B IIKOJIBHOM atjace).
PacrromuBany He oueHb CHUIIBHO, HO BCE-TAKU JIOCTATOYHO, YTOO BCE KPYTOM IMepecTaBallv
NIOHUMaTh, Kakas ke (hopMa Ha CaMOM JIeJie y 3eMHOTO I1apa.

Bort Tak, npoiins uepe3 Tpu Beka [IpocBemienus, Mbl Bee ele moxoxxku Ha Mcumopa: xoraa
ra3eThl MOBECTBYIOT O HAIIMX HAYYHBIX CHMITO3MYMaX, CHMIIO3MyMbl HEOTBPATHMO BBITIISISAT
BOJIXBOBAaHUEM.

Uemy Tyt yauBnsatecsi? Mbl u ceituac, kak B CpenHue BeKa, OEpeMCs M IBIIIEM
HEYJIeP)KUMBIM (yHIaMEHTATU3MOM, YIpsIMbIM (paHaTu3MoM. PaTyem 3a KpecTOBBIE MOXOIbI,
1eNble KOHTHHEHTHI BeIMUpatoT oT ronona u CIIM/a, a TeneBumeHNe MPpU 3TOM TTOKa3bIBACT
(BommieOHO mpeoOpakasi) Hac ¢ BaMU B KayecTBe OJaKeHHBIX OoraTeIuX JTo/eil, mpuBiIeKas
Ha Hamu no0epexbs Oapkacel, HarpyXeHHbIe Heneragamu u3 Adpukn u  AnOaHUH.
OMUTPaHTHI XOTAT NMONACTh K HAM, KaK B CTAPUHY BCE XOTEJIU MONACTh B DJbI0Pa0.

Kak He MoHATh, YTO MpOCTaKaM JI0 CHX MOp HEU3BECTHO, YTO €CTh HAayKa, M OHU CKIIOHHEI
NpPUHUMATh 3a HayKy Jaxe peHeccaHCHyro Maruio? W dro nmias HUX BommedbcTBO —
BO3MOXXHOCTH TIOCJIATh COOOIIEHHE B ABCTPAIHIO 1O [IEHE BHYTPHTOPOJCKOTO 3BOHKA M CO
CKOPOCTBIO MOJTHUU?

YroOBI yCIIEeNIHO MPOI0IDKATh PabOTy, KaXKIBI M3 HAC B CBOCH OOJIACTH JIOJDKEH XOPOIIO
CO3HaBaTh, B KAKOM MHPE OH KHUBET, JENaTh BBIBOABI, OBITh XUTPOYMHBIM KaK 3Mes M €Cld
HE YUCTBIM Kak roiryOKa, To XOTsi Obl BEIMKOAYIIHBIM Kak nenukad ([lenmnkan, oTppIBarommii
cOOCTBEHHOE MACO C TPyJad, 4TOObI HAKOPMHTH JEeTei (TaKk HHTEPHPETUPOBATH H3/AaleKa
3peNuIe pa3ladyd MTEHIIAM TOJYNEePEKEBAHHON OTPBHITHYTOW TIUIIH) — BOIUIOIIECHUE
MuIocepans U XPUCTOBOM KepTBbI, M300pakacs B LIEPKBaX M Ha HMOIEeMax B KauecTBE
cuMmBoia Xpucra. VMs menukaHa HOCAT MAaCOHCKHE JIOKM U OJaroTBOpUTENIbHBIC
yupexaeHus (B 0COOCHHOCTH T10 TMPU3PEHUIO JIETEH).), U BCET/Ia CTapaThCs MPEMOAHECTH OT
ce0s HeuTo JIIO/IIM, KOTOPBIE O HAC HUKAKOT'O TMIOHATHS HE UMEIOT.

Kax 651 TO HM OBLIT0, CJI€10BaJIO OBl YUEHBIM OCTEPEUBLCS TEX, KTO Yepecuyp UX OOTOTBOPHUT
U CUUTAET, OyATO Y4YEHBbIE — 3TO JKPELbl UCTUHBI B MOCJIEIHEH MHCTAHLIUU. YUYEHOTO JIETKO
BO3BBIIIAIOT JI0 cTaTyca mara. Ho CTOUT yuyeHOMy 3aMemIKaThCsl ¢ BblAayeil MpoBepsIeMOro
pe3ynpTata, OH OyaeT OOBSBIECH IIapiaTaHOM, BTO BpeMs KakK KOJIIYHbH, BbIJIaBas
pe3ynbTaThl HE MpoBepsieMble, HO 3 PeKTHBIE, TOTYUYaIOT IPUTIIAILIEHUS Ha TOK-1I0Yy. Tak 4To
YYEHBIM Ha TOK-IIOY XOJUTh HE HAJI0, YTOO MX HE MyTaJIU C KOJITYyHbSIMH.

HUKHUTA HUKOJJAEBUY MOUCEEB — YEJIOBEK BEKA.

«IKO0JOTHA U KU3HBL» Ne2. 2008

o HesabbiBaemble BcTpeun (I'. C. I'oJIHIIBIH)

o Bbligatowminca gekaH Pustexa (0. M. besionepkoBckmii)

o  OH mbicnun rnobanbHbimu 0606weHuamu (I'. B. 1o6poBosabckuii)

o B «opbute» Mouceesa (B. U. I'ypman)

o Mowucees npegocteperaet (B. H. Ocumnon)

Bcé JaJdblll€¢ YXOIUT BPpE€Ms, OCTaBJAA B MNPOILJIOM IaMATHBIC JTC€CATHJICTHSA,
CBCPIIMBIIMECS COﬁbITI/Iﬂ, )]06pl)le aejJa 1 UMEHa .moz(eii, UX TBOPUBIIHX. B unciae TEeX,
KTO OCTaBWJI CJie[l B HMCTOPMH, B HayKe, B mamsaTH Joaed, — Huxura HukonaeBunu

MouceeB, BblIalOIMiics MATeMaTHK, TJIYOOKMH MBICJAMTE]b, OKA3aBIIMH OrPOMHOE
BJIUSIHME HA HayKy, Ha o0llecTBeHHOe MHEHHe, Ha MeKAYHAPOAHYI0 MOJUTHKY.




B MunyBImIeM roay Hay4yHasi O0IIECTBEHHOCTh IIMPOKO oTMeTwjaa 90-jietme co aHSA
poxneHust yaeHoro. O yures ot Hac BMecTe ¢ XX BekoM, B (pespasie 2000-ro. On ObL1 1
ocTajcs B Hallell NaMATH, B CBOUX TPYydaX, KOTOpbIe MO-NPeXKHEMY BbI3bIBAIOT
rjy0okmii HHTepec, ObLJI YeJI0BEKOM CBOero Beka.

Ceronns, ornaBas nanb namMatu Huxwure Hukonaesuuy MomuceeBy, 0CHOBATEJIIO
HALLero KypHajia, Mbl My0/JHKyeM He0OJbIIYI0 NMOAOOPKY BOCHOMHUHAHHN 00 y4eHOM
Jioeid, padoTaBMIUX ¢ HUM M XOPOIIO €ro 3HABIIMX. JTO HeOOJbIIHE «IITPUXH K
NOPTPeTy» 4el0BeKa MNpolIeAlllero BeKa, TAK MHOr0 JAyMaBIIero O Beke Oyayiuem,
KOTOPBIi VI HAC CTAJI BEKOM HACTOSILIMM.

He3a0biBaemble BCTpeun

I'. C. I'ounbin,
akademuk, oupexmop Hncmumyma usuxu ammocgepvr (MPA) umenu A. M. Obyxosa,
unen Ilpezuouyma PAH

PaGoras B obmactu Teopuu KiumaTa, a’pOJMHAMUK{, 3aHUMAsACh MCCIEIOBAaHUSAMU, 5
HEOJTHOKpATHO nepecekancs ¢ Hukuroir Hukonaesnuem MouceeBsiM. BeTtpeun u pa3roBopbl
C HAM KaXIbli pa3 OCTaBIsUIM TiayOokoe BreyarieHne. O HEKOTOPBIX M3 HHX S XOUYy
BCIIOMHMTH U paccka3aTh 0 Huknure HukonaeBuue kak 0 4eIoBEKe.

Camas nepBast Bctpeda Obuta B 1958 rojty, Korzia s TOJIbKO YTO OKOHYMJT YHUBEPCUTET. MBI
BCTPETHJIMCh Ha KOH(EpPEHIMH MO 3IEKTPOJUHAMUKE, TJ€ BBICTYNHI MOJOJOU mpodeccop
Moucees. Hukure HukonaeBudy Toraa ObU10 4yTh 3a COPOK, M MHE, 1BaIIATUTPEXIIETHEMY,
OH Ka3aJIC COJIMJHBIM YYEHBIM. Tak M COCTOSUIOCH Halle 3HAKOMCTBO — OH IIOTOBOPHIJI CO
MHOM ¥ MOMM Hay4HbIM pPYKOBOAMTEJIEM. OTa IepBas BCTpeYa OCTaBMUJA CHIJIBHOE
BIIEYATJICHUE, U B IOCIEAYIOIIEM, UMesl BO3MOKHOCTH BHieTh Huknty Huxonaesuua Ha
Pa3IUYHBIX CEMUHAPAX, sl CTapaJiCs HE YIIYCTUTh BO3MOXKHOCTh MOOOIIATHCS C HUM.

B nawane 1980-x B cocTtaBe OOJBIION TIpYMIBl YYEHBIX, B UYHUCIE KOTOPBIX ObUI H
H. H. MouceeB, s 3aHUMaicsi OLEHKON TIJI00albHBIX IMOCIEICTBUI BO3MOYKHOTO $JIEPHOIO
koHpuukTa. B cents10pe 1983 roma nosBunach Most nmyoaukanus o0 3TOM — IepBas B MUpE
nyOauKanus 0 «IJEpHOI 3UMe» B OTKPBITOM Nedatu. B 3Tu roabl Mbl MHOTO U IUIOAOTBOPHO
pabotamu u TecHo oOmanuck ¢  Huxuroit HuxonaeBuuem, pa3pabaThIBaBLIINM
MaTeMaTHYeCKUEe MOJICNIM W IO CYIIECTBY BO3TJIABISBIINM BCIO pabdory. Hac oOwenmHsina
HE TOJIbKO Hay4Has WJes, HO M upe3BblYaiiHas BaXHOCTb Hamed paboThl ans cyned
yenoBeuectBa. Cpazy ckaxy, uro kpome CoBerckoro Coro3a OICHKON MOCIEACTBUN
BO3MO>KHOH SIIEPHOM BOMHBI MajIO0 KTO 3aHUMAJICS. — aMEPUKAHCKHE YUEHBIE [TIOUYTU HE UMENN
roCyAapCTBEHHOW MOIEPKKH, HA000POT, UX BCAYECKU OIPAaHUYMBAIIU B MCCIIEAOBAHUAX, KaK
MHE pacCKa3blBAJIM CaMM YYaCTHUKH ITpoLiecca.

Konnenmus »ta Bo3HuKIa B 1983 romy, TepMHH «sJepHas 3MMa» MPUHAJIEKUT
aMepuKaHIlaM, TepBas CTaThs Ha 3Ty TeMy MOsSBWIach B OKTs0pe 1983 roma BikypHane
«Taitmcy. Ho eme 3a mosroaa 10 3Toro npooieMsl IepHON yrpo3bl yike 00CYKIaTuCh Y HAC
B AKaJieMuu HaykK M Ha KoH¢epeHIuH, opranu3oBaHHoi npesuguymom AH CCCP. B urtore
Obl1 co3gaH KOMHUTET COBETCKMX YYEHBIX B 3allUTy MHpa, IPOTHB SAEPHON yIpo3bl MOJ
pykoBoxcteoMm E. I1. Benuxosa.

31 okts10ps 1983 rona Ha koHdepeHuun B Bammurrone Obul 0OHapOJAOBAaH OCHOBHOM
noknan BerancnurensHoro nentpa AH CCCP ¢ u3noxeHuemM MoJeny, TEXHUKU €€ aHaau3a U
pe3ynbTaToB (MOATrOTOBICHHBIA 1o pykoBoacTBoM H. H. MouceeBa). B nokmnane u moaenu
Obula JaHa KapTHHA TIJOOAJBHBIX MOCIEACTBUHA MPOAOKUTENBLHON SACpHONH BOMHBI Ha
yHuYTo)keHrne. CooOIeHne OTEYEeCTBEHHBIX YUYEHBIX Mpom3Beno 3(pdext. Dto Obul Hamr
TpuyM.

Bo Bpems noe3aku B CILIA st umen BO3MOKHOCTH OCOOCHHO MHOTO o01marhesi ¢ HukuToi
HukonaeBuueM. O1o ObIIIO He3aObIBaeMOE BIleUATICHUE — O00asTEIbHbIN, MHTEIIUT€HTHBIH
coOeceHUK, OOJIBIIION 3PYIUT, YEIOBEK BhICOUANIIEH KYJIbTYphl, pa30MpatolInuiics B pyCCKON
U MUpOBOH1 kitaccuke. Ouenp mobun ['ére.

B mMupoBoii mewatu npomuuia BojHA IMyONMKaMii, B TOM 4YMCIE U COBETCKMX YYEHBIX.
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3anomuunack crarbs I1. KpyTiena — BrocnencTBuu HOOEIEBCKOTO jaypeaTa MO0 XUMUHU 32
ucciaeaoBaHus 1o 030HY. OH MOATBEpAMJ HAIlM BBIBOJBI, MOKAa3aB, YTO SIIEPHBIE B3PbHIBbI
MOBJIEKYT 3a cOOOM pa3pylieHre 030HOBOro cios. [IoToM ObLIO Hallle yyacTue BO BCEMUPHOM
porpamMMe HMCCIIEIOBaHUN KIMMAaTa, KOTOpask CTaBUT LIEJbIO ONPENEIUTh MPEICKa3yeMOCTh
KJIMMaTa, a TakkKe OINpEACINTh BIMSHAE YeJOBeKa Ha KiauMaT. S ObU1 TOrga YiIeHOM
pykoBozsmiero komuteta. Heo0xoaumo ObLIO yIydIIUTh HAIIU 3HAHUS O TJIO0ANBHBIX U
pPErMOHANBHBIX KIMMAaTHYECKUX CHCTEMaX, UX M3MEHEHMSIX BO BPEMEHM U Hallle TOHUMaHHE
MEXaHHM3MOB, BBI3BIBAIOIIMX O3TU u3MeHeHus. Jlng 3Toro Hamo ObUIO pa3paborath u
YCOBEPIICHCTBOBATh  (DM3WYECKHE  MAaTEMaTHYECKHE  MOJICNH, KOTOpPBIE  CIIOCOOHBI
BOCIIPOM3BOAUTh M OLEHUBATH MPEICKA3yeMOCTh KIMMATHUYECKOM CHUCTEMBI B Pa3IUYHBIX
BPEMEHHBIX U IPOCTPAHCTBEHHBIX MacIITadax.

[To uHuMaTHBe COBETCKOM cTOopoHbI ['eHepanbHas AccambOiess OOH mpunsina pemieHue
00pa3oBath TPyNIy IKCIEPTOB, KOTOpast JOHKHA OblIa MOATOTOBUTH B 1987—1988 rr. mokian
['enepanbHOIl AccaM0Iien O MOCIEACTBUSAX TN00aIbHBIX U3MEHEeHU! kinnMarta. Kak u3BecTHo,
sTa Oosbmiasg pabota mnonyuwina paidpHeiinee paszsutue B 1990-2000 rr.: «Puo-92»
(Kondepenmuss OOH mo okpyxaromieit cpene u pa3BuTHIO), TpuHatue [loBecTku nHA Ha
XXI Bex, Kuorckuit mporokon 1997 roma u mocneayromye, BIUIOTh 10 HEJaBHEW BCTpeUr
npencrasuteneid 190 crpan Ha banu, o6cyauBIIei mpo6ieMbl H3MEHEHHS KIMMATa.

S BWKYy B O3TUX COOBITHSIX TPOJOIDKCHHE TOH OONBIION JEesTeIbHOCTH, KOTOpas
HaynHanack B 1970-1980 rr. psaoM yuyeHbIX, B IEPBBIX psiAax KOTOPbIX Haxonawics Hukura
Hukomaesua MowuceeB — yueHBIH, MaTeMaTHK, (QHIOCO(, YETOBEK SHIMKIONECIAICCKAX
3HAHWA, TPEIBUCBIINI Oy my1iiee.

Buigawmuiics nexkaH @usrexa

O. M. BeJsionepkoBCKHid,
axkaoemux PAH, oupexmop Huncmumyma aemomamuzauyuu npoexmupoeanus (HAII)
PAH.

51 Tak 4yBCTBYIO, UTO TEMEPh MOS CyAb0a 10 KOHIIA MOUX JHEH OyJeT 3aKIt0YaThCs B TOM,
4TO 51 Oyly OCBEILATh POJIb JIOJEH, KOTOpble Mpouuty yepe3 dusrex.

MoskHO cka3atb, 4yTo y Hac ¢ Hukuroit HukonaeBruem cBsi3b OYEHB JaBHSS, OUEHb J0JTas,
Y OYEHb HETIPOCThIE ObUIM KOHTAKThl U B3auMooTHomeHus. Hukura Hukomnaesuu 7—8 net ObL1
JEKaHOM OJHOTO U3 (akyIbTeTOB MOCKOBCKOTO (PU3MKO-TEXHHUYECKOTO MHCTUTYTA, U s OBl
ckazas, yto Huknra HuxonaeBud BHEC HOBYIO BOJIHY — MHOKECTBO HOBBIX MJIEH W €N B
dusrex.

S Mory ckaszaTh, 4TO MHE, PEKTOpY, MOCYACTIMBUIOCH MUMETh TAaKOro JeKaHa: OH ObuI
OJIHUM U3 CaMbIX BBIJAIOIIUXCS JIEKAHOB, XOTSA B IIEJIOM Yy MEHsI ObUIM OYEHb HETMpPOCTHIE
oTHomeHHs ¢ HUM. (Jlaneko He y BceX OBbLIM TiIaJKue OTHOMIEHHSI ¢ MOHMCEeBbIM, HO 3TO yKe
XapaKTepU3yeT HALTUX KOJUIET U TO BpeMsi, B KOTOPOM MBI JKHITH. )

WM ObL10O OpraHU30BaHO MOIIHOE HANpPaBJIEHUE MPHUKIAJHON MaTeMaTUKH, OHO BBIPOCIIO
U3 adpPOMEXaHWKH, a’podU3UKH, HOOITO YyXKE OTOIUIO, a HalpaBJlCHHWE MNPUKIAJTHON
MaTeMaTHKU U 3KOHOMHUKa OypHO IBHHYJIOCH Briepea. Be€ aTo nenanock Ha unesx Mouceesa.
On y MeHs ObIBai pa3 B HEAENIO, U KaKIbI pa3 — MaKeT HOBBIX WJeH. bblio mpuBiedeHo
MHOT0 HOBBIX IperojaBareyeil — Takasl MOJIMTHUKA OKa3ajach Ype3BbIYallHO pa3yMHOW u
OYEHb HYKHOM.

W noctpoeHHbIN cupeHeBbId Kopryc Pusrexa — 3To 3aciayra MouceeBa. OH ycnen B
KAaKO€-TO [MOCTaHOBJIEHUE BOTKHYTh, BucaTh Pusrex. [1oTom, Kora oH yke OTOIeN OT 3TUX
JIeJ1, HaM C TPYJOM YAaJIOCh yAEpKaTh CTPOUTENBCTBO 3TOr0 Kopiyca B Jloronpy tHoMm.

A eme ObLTO pelieHo BBE3TH OOINbIIYI0 TeXHUKY Ha dustex. bbuio MHOTO Cropos, HO ¢
HUM CIIOpPHUTbH, a BEPHEE PAa3roBapHBaTh, MOXKHO ObUIO €IMHCTBEHHBIM criocobom: «Hukunra
HuxonaeBuu, s cornmacen». Ilocne Tpex pa3 «s corimacen», oH ropopuil: «Hy nagHo, Teneps s
BaM PAaCcCKa)Ky HECKOJIBKO aHEKIOTOBY.

U BOT Teneph OKa3bIBAETCs, UTO OBLIO CIICTAaHO HEMAIIO U OBIJIO CAENIaHO HETJIOXO.

Koneuno, MouceeB — 3TO BBIJAONIMHCA YYEHBIM, OJMH M3 HEMHOTHMX MEXaHHUKOB,
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KOTOPBI BEJIMKOJIETIHO 3HAJl MaTeMaTuKy. TpyJaHO Jake OLIEHHTh, TO JIM OH OOJbIIE
MaTeMaTHK, TO JIH OH OOJIbIIIE MEXAHHK.

MpuI JKHJIM Ha OJHOM IUIOIIAAKE C HUM JIET 15 M OBLIM IOCBSIIEHBI, K CYACTBIO WU K
HECYACThIO, B T€ TPYAHOCTH, KOTOPBIE OBLIIN B €T0 U MOEH ceMbe.

Yro MOXHO ckasaTh B 3akimrouenue? Hwukura HuxkomaeBuu ObLI Bcerga IIOJIOH HIEH.
Bcerna u Besne. S cumtaro, uro Bropas monoBuHa BI[ PAH 6puta cozmana MouceeBbim. S
CUMTAIO, YTO HApsAIy C BEJIUKUMHU JIIOJAbMH, KOTOpbie 31ech, B BIl, Obuin u paboraror,
MomuceeB — 3T0 O4eHb 3HaUMMas Gpurypa, uM ropautcs Bes Poccus.

OH MBICJIWJ IJ1002aJ1LHBIMH 0000IIEeHUSIMH

I'. B. lodopoBoabckmii,
axkademux PAH, Hncmumym 3Ko102uueckozo noueosedenus MI'Y

B cBoent xu3an Hukura HukonaeBuu nperepren CIIOXKHYH 3BOJIOLUIO CBOMX 3HAHMM,
MpOIIeN CIOKHBIM KU3HEHHBIA MyTh uenoBeka B XX Beke. MHE 3TO OCOOCHHO MOHSTHO,
MOTOMY 4YTO S TOYTH oJHOroaok ¢ Hukuroit HukxonaeBuyem, u mosTOMy BCE MEPUNETUN €TO
JKU3HU MHE XOpOIIO MOHATHBL. HayaB CBOIO TBOpYECKYIO XU3Hb C MPOOJIEM MEXaHUKH,
BBIYUCIIUTENIFHON MaTemaTtuku, Hukuta HukomaeBHd MOCTENEHHO PAaCHIMPSUT KPYyT H cdepy
CBOMX HAay4YHBIX HHTEPECOB, CBOETO TBOPYECTBA, MEPEXOAUT KO BCE Ooliee KpYIMHBIM,
r7100aTbHBIM 0000IIEHHSIM JKU3HU TIPUPOIBI ¥ )KU3HU YEeJIOBEUECKOTO OOIIECTBa, a B TIO3THUE
TOJIbI CBOEH JKU3HU — U B3aUMOJCHCTBUS YEIOBEYECKOTO OOIIECTBA U MPUPOIBL.

[lepeunThiBasi HEKOTOPBIE €T0 PabOTHI B MOCJENHEE BpeMs, s oOpaTui BHUMaHUE Ha TO,
YTO, aHANU3UPYsl HaumboJee KpymHbIe AOCTHKEHHS B OOJIacTH ecTecTBo3HaHHs, Hukurta
HukomaeBud BbIEIHMI clieAyionme Tpu TioOanbHbIX 00o00meHus. IlepBoe — co3nmanue
Hvutpuem  MBanoBuuem  MeHnneneeBblM  3HameHUTOM — Ileproanueckol  CUCTEMBI
KJIaccu(uKauy XUMUYECKHX dJIeMeHTOB. Ha BTOpoe MecTo oH moctaBmi 0000menne MBana
MuxaitnoBuda CedeHoBa, KOTOPBIM pa3BUII KOHIETIIMIO HEOOXOJUMOCTH U3YUEHUS YeIOBeKa
KaK CJIOKHOM IIE€JIOCTHOW CHUCTEMbI, HauMHasi C €ro (U3MOJIOTHUH, JyXOBHOTO Pa3BUTUSA U
KOHYasi OTHOILIEHUSIMU C OKPY’KAIOIIEH Cpeloil U SABIEHUAMHU XU3HU. U TpeTbe — 3TO, MOXKET
ObITh, ceiluac MPO3BYUUT HECKOJIBKO HEOXKHIAHHO, — TPETbUM TAaKUM KpYMHEUIINM
00obmennem Hayku XIX Beka oH Ha3Ban yuenue Bacunus BacunbeBnua JlokyyaeBa o mouse,
B KOTOPOM  CIOKHEMIIMM  00pa3oM  CIUIETAlOTCS  BCE  IPOLECCHl,  CBSI3aHHBIE  C
B3aUMOJICMCTBUEM XUBOI'O MHpa U MHHEPAJbHON NPHUPOABI, XKU3HM uenoBeka. [[oxydaeB
MoKas3aJl, 4TO TI0YBA CBA3BIBACT B €AMHOE LIEJI0€ BCIO OMochepy.

B 1988 romy B crathe «DKOJIOTHS YEIOBEUECTBA TJla3aMu MareMartuka» Hukura
Hukonaesuu nucan: «I[louBa, mouBeHHBIN MOKPOB 3aHUMAET KIIOUEBOE MECTO B OMOCE CYIIH.
He Oyner mpeyBenuueHuneM ckaszaTh, YTO MOYBa — 3TO OCHOBa OMocdepsl, a MIoaopoaue
MOYBBI — 3TO OCHOBA OJIArOMNOJIyuusl yelIoBeYecKoro». Bor 3tu mbiciu u cioBa HuKHUTHI
HuxonaeBnya yauBHUTENBHO COBPEMEHHO 3ByyaT B mocieaHue roisl. Ham Temeps crano
MOHSATHO, YTO I0YBa — 3TO JAJEKO HE TOJBKO OOBEKT CEJNBbCKOTO XO34WCTBA, 3TO AANEKO
HE TOJIbKO TPOU3BOACTBO MPOAYKTOB NMHUTAHMS, XOTS MMEHHO HCIOJb30BAHUE IUIOHOPOAUS
naeT yenoBeuecTBy 98% Bcell ero nuiu. M HecMOTpst Ha 3Ty HE3aMEHUMYIO POJIb ITOUBBI, KaK
cTaHoBUTCA Bc€ Oosiee MOHATHBIM (0 uem rosopun eme B. U. Bepnaackuit B XIX Beke),
10YBa — ATO YHUKaJIbHAS Cpefia OOUTaHUS KU3HH.

Ha xondepenmnuu B Puo-ae-Kanelipo, mocBsAeHHON r100albHbIM ITpodieMaM Ouochepbl
(1992 ron), 6pima copmynarpoBaHa OCTpas HEOOXOAMMOCTb COXpPaHEHUS OHMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie, OT KOTOPOro 3aBHCUT HOpMallbHOE (DYyHKIIMOHHpPOBaHUE Ouochepsl.
Tak s X04y CKa3aTh O TOM, YTO, [0 JAHHBIM T'€HETHUKOB, 92% TEHETHYECKOr0o pa3HOOOpa3us
BUJIOB PACTUTEIBLHOTO U KUBOTHOTO MHUPA B CBOEH KM3HM TaK WM MHAYE CBA3AHO C MOYBOM,
U CIIEJOBATENIbHO, BCE Pa3roBOPbI O COXpaHEHUH OMopa3zHooOpa3us B MUpe 0€3 cCOXpaHEHUS
pa3zHo00pa3us MOYB MPOCTO OECTIOYBEHHBI.

DTO0 IOHSI B MMO3HKE TOAbI cBoeH >xu3Hn Hukura HukonaeBuy MowceeB. U 1 moMHIO, Kak
OH aKTHBHO y4YacCTBOBaJ B pab0Te HAlIMX CEMUHAPOB MOYBOBEAOB, KOTOPhIC MPOXOIMINA U B
Mockse, u B Ilyniune, u crapaiics oka3aTb BCEMEPHYIO MOAJEPKKY Pa3BUTHIO IOYBOBEICHUS
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B Hamrei ctpane. CeroHs MbI eMy OY€Hb OJIaroJIlapHbI 3a 3TO.

Jo6asmto, yto Hukuty HukonaeBuua MouceeBa J[okydyaeB MHTEpecOBal HE TOJIBKO Kak
MOYBOBEJI, OH €r0 MHTEPECOBAJ KaK CaMOOBITHBIN MBICIUTENb, e B XIX Beke MoCTaBUBIIHI
BOIPOC O HEOOXOIMMOCTH H3YyYEHHs COOTHOIIEHHUS TPUPOIsI W ueloBeka. Jlokydaes,
HaOroasi yCUJICHUE 3aCyX B IOKHBIX CTemsix Poccuu u majeHue miogopoaus 3HAMEHUTHIX
YEPHO3EMOB, C rOpEYbl0 Ha3blBaJl YEJIOBEKA «MHHUMBIM BIACTEIMHOM 3€MJIN». OITO
YIOUBUTENBHO sipKas  xapakrtepuctuka. [llupora mupoBos3penuss JlokywyaeBa Kak
€CTECTBOUCIIBITATENII M MBICIUTENsl MpuBiekaia BHuUMaHue Huxutel Hukonaesuua,
OCOOGHHO, Kak s YK€ CcKazal, Bero mno3gHue Troasl. K coxaneHuio, MNOHMMaHUE
WCKJIIOUUTENIbHO Ba)XHOW POJM MOYB M IMOYBEHHOI'O MOKPOBA B JKU3HM YEJIOBEUECTBA U
Oorocdeps B IIEJIOM JI0 CHX TTOp OOIIIECTBOM HE BOCIIPHHSITO.

B sToM romy B pe3ynapTaTe€ MHOTHMX YCWJIMH YYEHBIX, OPTaHU3aTOPOB, CHEIHAINCTOB
MockoBckas ropojackas Jlyma npuHsia 3aKOH O TOPOJACKUX MOYBAaX, MOHSAB, YTO MOYBBI U B
rOpoJie WIrpaloT HCKIIOYHUTEIBHYIO pPOJb KaK MNpHUpOJHAas cucrteMa, obOecredyuBaromias B
3HAYUTEIBHOW MEpPE YHUCTOTY TPYHTOBBIX M MOA3EMHBIX BOJI, BO3JyXa MU MHOIOTO APYroro,
aBoT [ocymapctBennas [lyma ®enepansHoro CoOpaHusi, HECMOTpPS Ha TO 4YTO MpOBela
HEOJTHOKPATHBIC CITYIIAHUS W YTCHHUS O HEOOXOIMMOCTH MPHHSATHS 3aKOHA 00 OXpaHe IOYB,
TaK 3TOTO 3aKOHA JO CHUX TMOp M HE MPUHSIA, CChUIasACh HAa TO, YTO 3THU BOIMPOCHI SKOOBI
OTpakKeHbl B 3eMeNbHOM Kojekce. Hudero momoOHOTo — B 3eMEIbHOM KOACKCE TMOYBHI
paccMaTpuBaIOTCA TMOYTH IEIMKOM KaK O0OJacTh TOJBKO CENbCKOro XO3siicTBa. ITO
CJIEJICTBUE TITyOOKOTO HETIOHWMAHUS BaXXHOCTH TOYBEHHOTO TIOKPOBA M OMOCHEpPHI B KU3HU
YeloBeKa, KOTOpyI0 Tak ueTko cdopmymupoBan Hukura HuxonmaeBudy MouceeB —
HE MMOYBOBEJI, a MAaTEMATHK M BBIIAIONIUMCS MBICIIMTEIb XX BEKa.

B «opOuTe» MouceeBa

B. K. I'ypmasn,

O00OKmMOp mexHu4eckux HayK, npogeccop, oupekmop Hccneooeamenvckozo yenmpa
npoueccos ynpagnenua Hncmumyma npozpammnuuix cucmem PAH

O Huxute HukonaeBuue MouceeBe yke MHOTO CKa3aHO M HANKMCAHO €T0 YUYEHUKAMU U
COTPYAHMKAMHU. S| — BBIXOJEll U3 JIPYrod Hay4dHOH IIKOJIBI M HE ObUI €ro yYEeHUKOM WM
Hay4YHBIM IIOCJIEIOBAaTeNIeM, TEM HE MEHEE 3a MHOTHME TOJbl Hallero OOIIEHHUS y MEHS
CJIOKUJIOCH BOCHPUATHE €ro Kak y4urTesis B (POPMUPOBAHUM MOEH JKU3HEHHOM MO3UINH, KaK
SAPKOro MpHUMeEpa KPYIHOI'O y4€HOr0, HaAy4HOIO JIMJAEpa ¢ HIMPOKUM KpPyro30pOM, YyTKOIO
HACTaBHUKA HAYYHOI MOJIOJIEKH, TpaXJaHUHA, IEPEKUBAIOIIET0 MPOOIeMbl HAyKHU, CTPAHbI U
YeJI0BEYECTBa KaK CBOM JINYHBIE.

Haie 651m3koe 3HaKOMCTBO M COTPYAHHUYECTBO (110 CYLIECTBY HE(OpMaIbHOE) HaYalloCh B
1970-x romax, korna s nepedOpasica u3 Mocksbl B UpkyTck no npurnamenuto MpkyTckoro
YHUBEPCUTETA B KAYECTBE CIIELUAINCTA IO ONTUMAJIBHOMY yIpaBIeHUI0. B 3T0 Bpems B mupe
IIJIa OXHBJIEHHAs JHUCKYCCUSl IO IJIOOANbHBIM HKOJIOTUYECKUM IpoOjemMaM, BbI3BaHHAs
HalryMeBIIMME pabotamu Poppecrepa—Menoysa non srunoit Pumckoro kiny6a, u Hukura
HukonaeBud ObIT €€ aKTHBHBIM YYaCTHHKOM (IIPOCTO HE MOT MM He ObITh). B BocTounoii
Cubupu sTa JUCKyccusl Mpelomisiiack B ocTpyro OoprOy 3a coxpanenue baiikana, u s,
MOJIOJIOM, POMAHTHUYECKHM HACTPOCHHBIM JOKTOP HAYyK, OJEPKHUMBIA KEIAHHEM I1I0MOYb
pELICHUIO 3TOW MpOOJEMBI, C HEMOKOJIEOMMON BEpoil B MOTYIIECTBO MaTeMaTHYECKHUX
METO/0B, ITOBEPHYJI OT TPAAULMOHHBIX MPUJIOKEHUIM B aBUALlMM U KOCMOHABTUKE B CTOPOHY
HOBBIX 9KOJIOT0-3KOHOMHUYECKUX MPUIOKEHHM.

[TonbITKM Kak-TO HKCMHOJIB30BaTh 3AE€Ch pe3yibpTartel Doppectepa—Menoy3a 0OKa3aauch
HEYJJauHbIMU:  COOTBETCTBYIOLME  MOJEIM  OBUIM  YHCTO  HMMUTAllMOHHBIMM U
HE MMOAJCPKUBAITUCH OOIIEH METOIOIOTHEH, HE MOTIIM OBITH TPUMEHEHBI K APYTOMY OOBEKTY,
TakoMy Kak balikanbckuil perno. IIpunuiock 3T0 KpUTUYECKH OCMBICINTD, CHOPMYITUPOBAThH
COOCTBEHHYIO KOHIIEMIIMIO, OCHOBaHHYIO Ha 5BOJIOLMOHHOM pPa3BUTUU KJIACCHUYECKHUX
MOJIETIEN DKOHOMMKHM KaK 3KOJIOr0-DKOHOMUYECKUX € NEPCIEKTHBON NPHUMEHEHUS METOI0B
TeopuH ynpasieHus. M pabora monmwia TpM  yYaCTHHM  TPEJICTABUTENCH  pa3HBIX
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CHeIHaIbHOCTEN (B OCHOBHOM MOJIOBIX).

EcrectBeHHo, s okazaincs B mnoje 3peHuss Huxutel HukomaeBuua, «B ero opoute», u
MOJIyYnJI Cpa3y K€ U CEPhE3HYI0 METOAOJOIMUECKYI0 U MOPAJIbHYIO MOAJEPKKY, UTO ObUIO
OYEHb Ba)XHO B TOT MOMEHT IpU JOBOJBHO CKENTHYECKOM OTHOLIEHHMM MECTHBIX
TpaJWLMOHHBIX MaTeMaTukoB. Hanpumep, o mpucnan B MpkyTck HaM «B IOMOLIb» CBOErO
omkaiiniero corpyaHuka aokropa FO. I1. MiBanunoBa, akTUBHO paboTaBIIEro B TO BpeMs
BMecTe ¢ HblHEmHUM akazgemMukoM PAH A. A. [leTpoBbIM Haj MOAENSMU SKOHOMHYECKOH
JUHAMUKH, U 3TO ObUIO OYEHb CBOEBPEMEHHO U 4pe3BbIYaifHO moiyie3Ho. [lepBbie ke (Kak u
NOCNEAYIOIUE) HAIIU PpPe3yJbTaTbl MOJENMpOBaHUs ballKaabCKOro peruoHa aKTHBHO
oOCyXJanuch Ha 3HAMEHUTBIX ceMmMuHapax M mkonax H.H. MowuceeBa u mnpocto
He(OopMaJIbHO B Y3KOM Kpyry. [Ipy 3TOM HYKHO OTMETHTH €ro OOBEKTUBHOCTH B OLIEHKAX
(«MHE He HpaBUTCS Ballla KOHLENIMS U MOJIeNb, HO HUYEro JIyYlero s He BHXKY, JaBaiite
paboTatb ¢ HUMWY).

B kxonme 1980-x Huknra HukomaeBuu Hactosul Ha MoeMm nepeesne B IlepecnaBib-
3anecckuid, B HOBbIM MHcTUTYT mnporpammubix cuctem PAH, kyma oH, yxe Oyayun B
OTCTaBKe MO OCHOBHOMY MecTy pabotsl B BLl PAH, Obln mpuriameH B KaueCTBE COBETHHKA
nupekropa. Mmes  Obutla  momoub  aupekTopy, mpodeccopy  A. K. Alinamassny,
B ()OPMHUPOBAHNHU HAYYHBIX HalpaBJICHUH, BOCIPOU3BECTH 3[1€Ch «UPKYTCKOE» HAIIPABICHHUE
U Dpa3BUBaTh €ro Jjajee Ha HOBOW 0a3e, a MPKyTCKUE Jella MepelaTbh CBOMM YXKe
«onepuBIINMcs» yueHuKaM. CBoumu coBeramu, aBTopureroM U cBsizamu H. H. Moucees
BCAYECKU IOMoOraia 3ToMy. B pesynbraTre ObI MHULMHUPOBAH M BBINOJHEH pPsJ HOBBIX
IIPOEKTOB, CBA3AHHBIX C MOJEIMPOBAHUEM U CUCTEMHBIM AHAIU30M PETMOHOB, B TOM YHCIIE
JBa KpYNHbIX MexayHapoaHbix mpoekta TACHUC, u opraHu3oBaH HOBBIM MHCTUTYT
peruoHanbHoro  mpoduist —  Poccuiickuii  HayyHO-MCCIENOBaTEIbCKUM ~ MHCTUTYT
pErHOHANIBHBIX MPoOJieM (110 JIMHUK MUHOOpa30BaHUs ).

Harme cotpyaHuuecTBo mpoaoskanoch 10 KoHa 1990-x rogoB. 3To ObLIO BpeMsl OYeHb
TECHOTO M IUIOJIOTBOPHOTO TBOPYECKOTO M YelloBeueckoro oobuienus, u B Ilepecnasie,
B U3BECTHOM JOMHUKE MouceeBa — MaJICHBKOM KOTTEIKE€ Ha TEPPUTOPUU HUHCTUTYTa, U B
MockBe — Ha kBapTupe Hukuthl HukonaeBnua B 0OCTaHOBKE YIOTa M TOCTEIPUHUMCTBA,
CO37aHHOM ero cympyroid AHTOHWHON BacunbeBHOU. B Oecemax oH MeHs Bcernma mopakan
CBOEH HEOOBIKHOBEHHOM 3pyIUIIMEi, HECTaHIAPTHBIMU (PHMIIOCO(CKUMHU BO33PECHUSAMH H JTAXKe
HNOJUTUYECKONM HMHTyHLMEeH (KOTopas, HO-BUAMMOMY, BbIpaboTasach Onarojapss BBICOKOH
rpaxaaHCcTBEHHOCTH). Hampumep, oH npeackasan npe3uaeHTcTBo EnbliHa emie B COBETCKUE
BpPEMEHA, KOT1a Mbl BMECTE HaOJII0Jalu 1O TEIEBU30PY OJHO U3 «KPaMOJBbHBIX» €JIBLIIUMHCKUX
BBICTYIUICHUH (TOTJa B 3TO OYEHb TPYAHO OBLJIO TIOBEPUTH).

A Bcmomuuaro Bpemena ¢ Hukutoit HukonaeBuueM ¢ OONBIION TEIUIOTOM M YYBCTBOM
051arolapHOCTH, KOTOPBIC, HAaBEPHOE, HCIBITHIBAIOT M MHOTHE ApPYTUe JIIOIU, KOTOPBIM
NOCYACTIIMBUIIOCH pabOTaTh U OOIATHCS ¢ ITUM 3aMEUYaTEeNIbHBIM YEJI0OBEKOM.

Moucees npegocreperaer

B. . Ocunos,
akaoemuk, oupexmop Hncmumyma zeosxkonozuu PAH

Hukura HuxomaeBnu MowuceeB ObUT SHIUKIONEANCTOM HAYKH, 9TO H3BECTHO BCEM.
Ho mocnennue roapl ero >KW3HU B OCHOBHOM OBbLITH CKOHIICHTPUPOBAHBI HA U3YUYEHUU OJTHOMU
U3 BAXKHEWIIUX COBPEMEHHBIX MpOOJieM — MpoOJeMbl B3aUMOJCHCTBUS YEJIOBEKa U
OKpyXaromiei cpeapl, MnpodIemMbl OyAylIero 4YeloBedecKo IuBMWIM3auu. HukuTa
HuxonaeBuy, Hag0 cka3aTh, HE BOCIPUHUMAI YKOJOTHUCTOB, HEIOIMIOOIMBA aJapMHUCTOB, U
TEM HE MEHEE OH OJMH W3 HEMHOTUX, KTO BO BEChb TOJOC 3asBUJI, YTO €CIU Mbl HUYETO
He OyZieM TpeINpPUHUMATE, TO YK€ B 3TOM CTOJICTHH YEJIOBEUYSCTBO BIUIOTHYIO MOJOHAET K
3KOJIOTUYECKOMY KPHU3HCY.

I'oBopst 0 mpoOneme aerpagali MPUPOJHON CpPENbl, HAJIBUTAIOIMIEMCS KOJIOTHMUYECKOM
kpusuce, Hukuta HukomaeBMY HEOJHOKpPATHO MOAYEPKHUBAI T€ OCHOBHBIE NPHU3HAKH, TE
OCHOBHBIC MHJUKATOPHI, KOTOPBIC CBUICTEILCTBYIOT O €ro NMPUOIIKEHUH, K YUCTY KOTOPBIX
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OH OTHOCHJI ¥ TIOTEPIO CIIOCOOHOCTH K CAMOBOCCTAaHOBJICHUIO OMOC(EPhI, 1 YMEHBIICHUE WITH
Jerpajanuio OHOIOTHYECKOT0 pa3HOO0pas3usl.

K ugmcily BakHEWITMX IOKa3aTeled NMPUOIMKAIOIIETOCS KpU3KCa CIeIyeT OTHECTH W
KOJIOCCAJIBHBIN POCT MPUPOJHBIX KaTacTpo(d B MOCIEAHUE TOABI Ha 3eMHOM IIIape W B Halel
CTpaHe B 4acTHOCTH. HyXHO cKa3aTh, 4TO 3TOT MPOLECC HOCUT TIOOAIBHBIA XapakTep H
TECHEHIIUM 00pa30M BITUCHIBAETCSA BO BCIO MPOOIEMyY OXpaHbl OKPY>KAIOIIEH cpeibl U BO BCIO
npo0JieMy, CBSI3aHHYIO C JIeTpajalliedl 3TOH Cpeabl W MPUOIMKAIOIIMMCS KpH3HUCOM. Bo
BTOpOil monoBuHe XX CTONETHS HAOIIOZaeTCs POCT MPHUPOAHBIX KaTacTpod, X KOTUYECTBO
3a MoJIBeKa yBenuuwiock B 5 pa3. U ceiluac npakTUYeCKW TMOCTOSIHHO Mbl CIIBIIIAM
coob1eHus: 00 3TUX KaTacTpodax, KOTOPbIe COMPOBOKIAAIOTCS OTPOMHBIMU COLIMATIBHBIMU U
MaTepUaIbHbIMU OTEPSMHU.

Ecnu roBopuTh 0 MpUYMHAX TAKOTO POCTA, TO UX HECKOJBKO, TECHO CBSI3aHHBIX, KaK s yKe
CKazall, ¢ 00mIeit mpoOIIeMOl TEXHOTCHHOTO BO3/ICUCTBHS YEIIOBEKA HA OKPY KAIOIIYIO CPEy.
K uncny Takux OpUYMH CTOMT OTHECTH HEOTPAHUYEHHBIH POCT HAceNeHUs 3eMId, POCT
ypOaHu3alluu M TEXHOTEHHOIO BO3JEHCTBUS Ha OKpykarwouryro cpeny. K nerpamauuu
MPUPOJIHOM cpebl 100aBMIIOCH HAOII0gaeMoe HbIHE TTI00aIbHOE U3MEHEHUE KIuMaTa 3eMIIu.

Poct runpomeTeoponiornueckux karactpod Ha 3emiie CyIIeCTBEHHBIM 00pa3oM ornepexaeT
poct reonoruueckux karactpod. U ceitwac 80% kaTacTpod Ha 3eMHOM IIape CBSI3aHO C
TUIPOMETEOPOIOTMUECKUMHU TPOLIECCaMHU.

DTO CBUAETEIBCTBYET O TOM, UTO AETpajals MPUPOJIHON CPebl CYIIECTBEHHBIM 00pa3oM
BIMSET HAa B3aMMOJEHCTBHE THIpOC(Ephl U aTMOC(ephl U B KOHEYHOM HTOTE NMPHBOIHT K
WHTCHCU(PHUKAIIUU TPUPOTHBIX POIECCOB B 3TUX cepax, KOTOPhIE HOCAT KaTacTpohuuecKuit
xapakrep. B To Bpems kak Treonoruueckas cpeia Oojee HHEpTHA, IO3TOMY MEHEe
YyBCTBHUTENbHA K U3MEHEHUSM OKPYKAIOIIEH CPEIbI.

Cutyauusi OCIOXHSAETCS €Ile M TeM, YTO Hapsaay C MPUPOAHBIMU KaTacTpodamu
TEXHOTCHHOE BO3JCHCTBHE dYeloBeKa Ha Ouocdepy NPUBOANT K OOpa3OBaHUIO Tak
Ha3bIBAEMBIX TEXHO-IIPUPOAHBIX ONACHOCTEN (T. €. OMACHOCTEH, MHULMUPOBAHHBIX CaMHUM
YeJIOBEKOM), KOTOphIE paHbIIE OTCYTCTBOBAIM B 3eMHOW Kope. K unciay Takux mpHpPOIHBIX
OMACHOCTEN OTHOCATCA: HABEIEHHAsl CEHCMUYHOCTh, OIyCKAHUE TEPPUTOPHUH, ITOATOIUICHHUS,
TEXHOT'€HHO-(U3NYECKUE Pa3INnYHbIC MO U T. 1.

B teuenue Bcero XX croneTHs B pe3yibTaTe Pa3BUTUS MPUPOJIHBIX KaTacTpod MOruOiIu
OKOJIO 8 MJIH YeJIOBEK U ellle HECKOJIbKO MUJTHAP/IOB YEJIOBEK MOCTPalaiy.

Eme Oonee 3HauuTenbHBl MaTepUalbHBIE YIIEPObl, TNPHUHECEHHBIE MPUPOIHBIMH
karactpodamu. Ceifyac oOiue mMaTepuagbHbIe yIIepObl MPUPOIHBIX KaTacTpod MPEBBICHUIN
120-150 mupa gomt. B roa. M mo nporHozaM MOKHO 0KMJIaTh, YTO YK€ K CEpPEIMHE HALIETO
CTOJIETUS] CYMMAapHBIH yIepd OoT NpupoAHBIX KatacTpod npebicuT 300 MIIpa 101, B TOJ.

B nameii ctpane Hambonee «yImepOOHOCHBIM» MPOIECCOM 3a IOCIEAHHE TOABI OBbLIO
Hedreropckoe 3emnerpscenne (1995r1.), oHO yHecno Oojee NBYX THICAY UYETOBEYECKUX
KHU3HEH M TpUYMHWIO Oonbliod MaTepuanbHbelii ymep0. K cokanenuto, mocieacTBHs
Hedreropckoro 3emiierpsiceHust He yCTpaHEeHbI A0 CUX TOpP.

Cka3aHHOE CBHJCTEIBCTBYET O TOM, YTO MPHPOJIHBIE KaTacTpo(bl CTAHOBSITCA
cepbe3HeHmuM (akTopoM, MPEnATCTBYIOMIUM YCTOWYMBOMY pAa3BUTHIO SKOHOMHUKH, U
YeJ0BEYECTBY HEOOXOIMMO CPOYHO MPEANPHUHUMATH Kakue-T1o ycunus. [loatomy B 1995 rony
B Moxorame (SInonus) coctosyack KoH(epeHIus, KoTopas NpUHSAIA NPUHIUIHAIEHO HOBYIO
porpaMMy JUis TPaBUTEIBCTB BCEX CTpaH, M OHA OblIa OCHOBAHA Ha HOBOM IPHHIIUIE —
€CJIM paHbIlIe BCe MpOorpaMMbl ObUIM HalEJEeHbl Ha JIMKBUIAIMIO OMACHBIX IOCIEICTBUIN
NPUPOAHBIX KaTacTpod, TO HOBasl MporpaMma MpOoBO3TJallaia IPUHIHUI TPEAYPEKACHUSI U
MPUHLIUI TPOTHO3WPOBAHUS MPUPOJHBIX KaTacTpod. DTO MPUHIMIHAIBLHO HOBBIA MOAXOM, U
MHOTHE CTPaHbl cefiyac MepecTpauBaroTCs Ha 3TOT MOAXOA.

B pamkax nokoraMckoi KOH(pEpeHIIMH HCKIIOUUTENbHO BAXKHYIO POJIb 3aHUMAET BOMPOC
OLICHKM IpPHUPOAHBIX PUCKOB. OLIEHKM HAy4YHBIX PUCKOB JOJDKHBI IO3BOJIATH MOJOWTH K
MPOrHO3UPOBAHUIO MTPUPOJHBIX KaTaCTpO(d HAa HAYUYHOH OCHOBE U TEM CAMbBIM YMEHBIIUTh UX
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MIOCJIEICTBHUS.

K coxanenuto, Mbl elie He MOXeM HpPeOoTBpaliaTh MHOTME KaTacTpo(bl, OOJBLIIMHCTBO
KaTacTpod, IOITOMY E€JMHCTBEHHOE, YTO MOYKHO CAETAaTh B 3TOM IUIAHE, — 3TO CHHU3HUTH MX
paspyliaronye nociencTsus. BoT B pamkax 3TOH HOBOM CTpAaTe€rM, MOKOIAaMCKOW, MEpen
HAy4YHBIM COOOIIECTBOM CTOUT HECKOJIBKO Ba)KHEHIIMX 3aJ]1ad, K UUCITY KOTOPBIX OTHOCSTCS:
nepBoe — WAECHTHU(PUKALMS IPUPOIHBIX ONMACHOCTEH U PUCKOB M UX KapTorpapupoBaHHE Ha
pPa3IMYHBIX MAacIUTA0HBIX YPOBHSX, OTBEYAIOIIMX TOCYAAPCTBEHHOW CTPYKTYpE OpraHoB
YIPAaBIEHUS TEPPUTOPUEH.

B stom mnane y Hac yxe ecTh 3aMmeTHble ycmexu: B 2005 r. BbIIIEN aTiiac MPUPOIHBIX
OIACHOCTEW CTpaHbl, KOTOpBIM BKIO4aeT 140 kapT pa3auyHOrO 3HAYEHUS U PA3IMUYHBIX
OIMACHOCTEM, a COBCEM HE3aJ0JII'0 JI0 ATOTO BBIILIA IIECTUTOMHAs MOHOTpa(Usi 0 MPUPOTHBIX
onacHocTsx Poccun, rae npuBeaeHa uX UASHTHPUKALINSA.

Bropas 3agaua — pa3paboTka M COBEPIIEHCTBOBAHNWE METOOJIOIMH OLIEHKH HMPUPOIHBIX
PHCKOB, pa3paboTka MeToJ0B OOpbObl ¢ HUMH. BOT 3Ta 3agaya — 4YKCTO 3KOIOTHYECKas U
HOCUT (yHJIaMEHTAJIbHBII XapakTep, MOTOMY YTO €€ JAJEKO /0 MOJIHOM SICHOCTH, KaKuM
0o0pa3oM OLEHMBATh PUCKH, KaK CAEIaTh 3TU OLIEHKU TAKMMM, 4TOOBI OHM AECHCTBUTEIHHO
OBLIIM HaIlpaBJICHbl HA CHUKEHUE MOCIIEICTBUH.

Tperbe — yCTaHOBIIEHME M 3aKOHOJATEIbHOE YTBEP)KIECHUE BEJIWYMHBI JIOIYyCTUMBIX
PUCKOB. OTO OYEHb BaXKHBIM acleKT, OH JOJDKEH JIe)KaTb B OCHOBE TEXHMYECKUX H
PEryJupyIOIMX 3aKOHOAATENbHBIX TpeOOBaHMIM, TOTOMY 4YTO HeNnb3sd J1OOMBATHCS
aOCOJIOTHOIO HYJIEBOIO pHCKa, B Hallell JeATeNbHOCTH HEOOXOAMMO YCTaHABIUBAaTh
COLIMAJILHO JONyCTHUMBIE PUCKH B CTPOUTENBCTBE, B CO3AAHUM HAyYHBIX MAIlWH, B OCBOCHUU
HOBBIX TEPPUTOPHUH U T. 1.

W nHaxoHen, JekJapupoBaHHE MPUPOJHON OE30MAaCHOCTH XO3SIMICTBEHHOIO OCBOEHHS
TEPPUTOPUU TIPU  CTPOUTENBCTBE M  OKCIUIyaTallud OTBETCTBEHHBIX COOPYKEHUMU.
JlexnapupoBaHue MPUPOAHON OE30MaCHOCTH — BOT YpPEe3BBIYATHO BaKHBIN acmekT. [Ipexne
YEM YTO-TO CTPOMTb, BBOAWTH WIM PEKOHCTPYHPOBAaTh, HY)KHO IPOBOAMTH OLIEHKY
NpUpOAHON omacHOCTH. CKakeM, TaKo€ MEpPONpPHUATHE, KAK CTPOUTENIHCTBO OJMMITUUCKUX
O00BEKTOB B CEHCMOOMACHOM paiioHe, TpeOyeT HMMEHHO Takoro mnoaxona. Ilpexne vem
CTPOUTbH, CHELMAIUCTBI TOJDKHBI CKa3aTh — MOXKHO JIM CTPOUTH 311€Ch, U €CIH MOKHO, 4TO
HYKHO TPEANPHUHATH, YTOOBI MUHUMU3UPOBATH MPUPOIHYIO ONACHOCTb.

K coxanenuto, Hama cTpaHa MJIET B 0OOpaTHOM HAaIpaBJIEHMH — COBCEM HEAABHO Oblia
OTMEHEHA DJKOJIOTHYECKasl JKCIEePTU3a, 3TO 3HAYUT, 4YTO MPENOCTABISAETCSA IOJIHEHIIAs
BO3MOXKHOCTb BCEM HAIlUM HMHBECTOpPAM, OpraHM3alMsIM 3acTpauBaTh, OCBauBaTh
TEPPUTOPHUIO TAK, KAK UM XOUETCSI, YTO Ha3bIBACTCS, MO/ MX COOCTBEHHYIO OTBETCTBEHHOCTb.
A OHU TIOHMMAIOT, YTO 3a KartacTpody, ecimm oHa cimyumrtcs jet 5, 10, 50 cmycts mocrne
BO3BE/ICHUSI O0BEKTA, HUKTO C HUX yKe He crpocuT. [losromy-To B Hamieil crpane Oyner
IPOOJIKATHCS POCT COLMANBHBIX WJIM MaTEPUANIbHBIX YIIEPOOB OT MPUPOAHBIX KaTacTpod.

AOPO 3EMJIN U AAAPO KJIIETKHU —4YTO OBILIETO?

Anexkcanap BaagumupoBuu MapkoB, 0okmop 0Ouoozuyeckux Hayk,
cmapuwiui

Hayunwlii compyonuk Ilaneonmonozuueckozo uncmumyma PAH

«DOxojorus u xkKu3Hb» Ne9, 2010

Cyab0a xu3HH Ha 3emJie pelmiajach nNpuMepHo 2,6 mupa Jer Hazaa. Beanmuaiimumii

IKOJOTMYEeCKHH KPHU3UC COBHNAJ ¢ KpPYHNHEHIIUM DIBOJIOUMOHHBIM CKaykoM. byasb
KaracTpoda 4yTh CHiIbHee, IUIAHETA HABCerjaa MorJja 0bl ocTaTbesl 0e3:xku3HeHHO. byab

OHa cJja0ee — BO3MOXKHO, OAKTepMH M MO ceil JeHb ObLIM Obl €IUHCTBEHHBIMH
odouTarenssMu 3eMJIH...
IlosiBNeHNe 3IYKAPHOT — JKMBBIX KJIETOK, 00/1aJa0IIUX SIIPOM, — BTOpOe 10

3HAYUMOCTH (MOCJIe 3aPOKACHUSA CAMOM KU3HH) cOObITHE OMOI0rnYecKoil IBoJironuun. O
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TOM, KOI/1a, KaK U N04eMy NOSIBHJIOCH KJIETOYHOE SIAPO, U NMOHIeT peyb.

Kusnp Ha 3emie mnpouuia AOATMM MOyTh pa3BUTUS OT NEPBOM KUBOM KJIETKH 10
MJICKOIUTAIONUX H 4YeJioBeka. Ha 3ToM myTH OBIJIO HEMaso 3MOXaJbHBIX COOBITHH, CIIEITaHO
MHO>KECTBO BEJIMKHX OTKPBITHH W T€HHaNbHBIX M300peTeHmii. Kakoe u3 HUX OBUIO caMbIM
r1aBHBIM? MoeT ObITh, (POPMUPOBAHUE YEIIOBEYCCKOTO MO3Ta WIIM BBIXOJ[ KMBOTHBIX Ha
cymry? A MOXeT ObITh, MOSBJICHHE MHOTOKJIETOYHBIX OpPraHU3MOB? YUYEHbIE TyT MOYTH
€IMHOAYIIHBI: BEIMYAUIIUM  JOCTHKEHHEM D3BOJIIOUUM  CTAJI0 TOSBICHHE  KJIETOK
COBPEMEHHOI0 THIAa — C SAPOM, XPOMOCOMAaMH, BaKyOJIMU M TPOYMMH OpraHamu,
TPYAHONIPOU3HOCHMBIE HA3BaHMSI KOTOPBIX Mbl CMYTHO IMOMHHUM CO IIKOJIBHOM CKaMmbHu. Tex
CaMbIX KJIETOK, U3 KOTOPBIX COCTOUT B TOM YHUCJIE€ U HAIE TEJIO.

A BHauane KJeTKH ObUIM coBceM ApyrumMu. He ObLI0 y HUX HU siIep, HU BaKyoJied, HU
JIPYTHX «OpPTaHoB», a XpoMocoma Oblila BCEro OJHA, U uMena oHa ¢opmy Komnbla. Tak u mo
Cell JeHb YCTPOCHBI KJIETKH OaKTepuil — TMepBBIX oOurtarencii 3emun. Mexay STUMU
NEPBUYHBIMU KJIIETKAMU M COBPEMEHHBIMH, YCOBEPUIEHCTBOBAHHBIMU — IIPOMACTh KyJla
OosblIero pasmepa, 4eM MEXIy Meny3oil u uyenmoBekoMm. Kak ke mnpupoae yaanochk
MIPEOJI0NETh ee?

baxkrepnanbHbIi MUpP

Murapn niet, a To ¥ 0obie, 3eMist ObUTa IApCTBOM OaKTEpHid. YIKE B CAMBIX IPEBHUX
0CaJIOUHBIX MOPOJaxX 3€MHOM KOpbI (MX Bo3pacT 3,5 MuiIuMapiaa JieT) oOHapyKeHbl OCTaTKU
CUHE-3€JIEHbIX BOJOpOCIEH, WIM IuaHOOaKTepuil. OTH MHMKPOCKONMYECKHE OpraHu3Mbl
NPOIBETAIOT M TMOHBIHE. 3a MWIUIMAPAbl JET OHU [OYTH HE U3MEHWIHCh. JTO OHU
OKpAIlIMBAIOT BOAY B 03€pax M MpyJax B SPKHUH roiy00BaTO-3€JCHBII I[BET, U TOTa TOBOPSIT,
yTOo «BoJa IBeTeT». CHHe-3eJeHble BOJOPOCIU — OTHIOAb HE CaMble MPUMHUTHUBHBIC U3
Oakrepuif. OT 3apOXKACHUS KU3HU 10 TOSBICHHUS ITUAHOOAKTEPHiA, CKOpEEe BCETO, MPOILIH
MHOTHE MUJUTMOHBI JIeT 3Bomonuu. K coxaneHnto, HUKaKuX CJIeI0B TeX APEBHEUIINX 310X B
36MHOW KOp€ HE COXPAaHWIOCh: OECIOMmaHOe BPEeMs M TEOJOTUYECKHE KaTaKJIU3MbI
YHUUTOXKUJIM, TIEPEINIaBUB B PAaCKaJIEHHBIX HEIpax, BCE OCAJOYHBIC MOPOAbI, BOSHHUKIINE B
NepBbI€ COTHU MHJUIMOHOB JIET CYIIECTBOBAHUS 3EMIIH.

[{nanoOakTepuy — OpraHu3Mbl HE TOJIBKO JPEBHHME, HO U 3achyKeHHbIe. VIMEHHO OHU
«m300penm» xnopopmint u porocuHTe3. X HE3aMETHBIN TPy B TEYCHHE MHOTHX MIJUTHOHOB
JeT TOCTENEeHHO O0oraTWil OKeaH W aTMocdepy KHCIOpPOIOM, YTO CAENAI0 BO3MOXKHBIM
NOSIBJICHHE HACTOSIIMX PACTCHWH W >KMBOTHBIX. [loHawamy Bech KHCIOPOA YXOAWI Ha
OKHCJICHHE PACTBOPEHHOTO B OKeaHe jkene3a. OKUCIEHHOE JKee30 BBINAJalo B 0CAJIOK: TaK
00pa3oBaMCh KPYMHEWIINE 3al€KH JKEJIE3HBIX pyHd. TOJBKO KOTJa C JKelIe30M ObLIo
«IOKOHYEHOY», KUCIOPOJI CTaJl HAKaIIMBAThCs B BOJIE M IMOCTYIATh B aTMochepy.

He Menee mwinuapaa et npaHoOakTepun ObUiH Oe3pa3eNIbHBIMUA XO035€BaMU 3eMIIH U
MOYTH €AMHCTBEHHBIMH ee oOuTarensiMu. JlTHo MupoBoro okeana ObU10 yCTIaHO rofy0oBaTO-
3€JICHBIMH KOBpaMH. B 3TuX KoBpax, IMaHOOAKTEPHAIBLHBIX MaTax, BMECTE C CHHE-3€JICHBIMHU
KWIH U Ipyrue Oaktepun. Bece oHU OBUIM MpeKpacHO MPUCIOCOONICHBI U APYT K APYTy U K
CYpOBBIM YCIIOBUSIM NEPBOOBITHOTO OKeaHa. B To Bpemsi — apxelickyro 3py (apxeil) — Ha
3emisie ObUTO OYeHBb Kapko. boraTtas yriekucineiM razomM armocdepa cosgaBaia MOIIHBIN
napHUKOBBIH 3 dekT. M3-3a 3TOr0 K KOHIly apxes MwupoBoii okean Harpencs a0 50-60°C.
PactBopsisicb B Boje, yrieKHUCIBIA Ta3 MpeBpalaics B KUCIOTY; TOpSYUE KHUCIbIE BOIBI
0o0Jyyanuch KECTKUM yibTpaduosieroM (Beab y 3emiid eme He ObUI0 COBPEMEHHOM
aTMoc(epbl CO CIacUTENbHBIM O30HOBBIM IIWTOM). BnoGaBok B Boae ObLIO pacTBOPEHO
OTPOMHOE KOJHMYECTBO SAOBUTHIX COJEH TSIKENBIX METAIOB. [IOCTOSHHBIE H3BEpKEHHUS
BYJIKAHOB, BBIOPOCHI T€TIJIa U Ta30B, Pe3KUe KoJeOaHus YCIOBUN OKPY KaIOIIEH cpellbl — BCE
9TO OTHIO/Ib HE YIPOILAJIO KU3HB TIEPBBIM OOUTATEISIM TUTAHETHI.

PasBuBmIMecs B Takoil HEroCTENPUHMMHON cpene OakTepuanbHble cooOiecTBa OBLITU
HEBEPOSITHO BBIHOCIHMBBIMH M yCTOHUMBBIMU. [3-3a 3TOro WX SBOMIONMS MIIa OYEHb
MeaneHHo. OHU yxe ObUIM TPUCIIOCOONIEHBI TMOYTH KO BCEMY, U HM He3aueM ObLIo
COBEpIIEHCTBOBAThCS. UTOOBI JKM3HB Ha 3emiile Havajga pa3BUBATBCS M YCIIOXKHATHCS,
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TpeboBanmace katactpoda. HeoOxomumo OBUIO pa3pymIUTh 3TOT  CBEPXYCTONYMBEHIMA
OaKkTepHaIbHBI MUpP, Ka3aBIIUICS BEUYHBIM U HEPYIIUMBIM, YTOObI OCBOOOAUTH KU3HEHHOE
IPOCTPAHCTBO JIJIS1 YETO-TO HOBOTO.

IlnaneTHast katactpoga — oOpa3oBaHue 3eMHOT0 SIIPA

JlonroxnaHHas peBONIIOLMS, TOJOKUBIIAS KOHEL 3aTSHYBLIEMYCS 3aCTOI0 M BbIBEALIAsS
KHU3Hb M3 OAKTEPHAIFHOTO «TYIHKa», mpou3onuia 2,7-2,5 MAJUIHApI0B JIET Ha3all, B CAMOM
KoHIEe apxelckon 3pbl. Poccuiickue reomorm O.I'. Copoxtur m C. A. YmakoB, aBTOpPbI
HOBEUIIeH (U3NYECKON TeOpHH pa3BUTHS 3eMIM, PACCUMTANIM, YTO B OTO BpEMs Halla
IUTaHETa MOJBEPIVIACh CAMOMY KPYHMHOMY M KaTacTpo(pHUECKOMY MpeoOpa3oBaHHIO 3a BCIO
CBOIO UCTOPHIO.

[To mx runorese, NMPUUMHONW KaTacTpo(bl CTajI0 BO3HUKHOBEHUE Yy Hallledl IJIaHEThI
xene3Horo sapa. C MoMeHTa 00pa3oBaHus 3eMJIM J0 KOHIIA apXesl B BEPXHUX CJIOSIX MAHTUU
HaKaIUIMBalach pacIUIaBJICHHas CMeCh »elle3a M ero JByxBajeHTHoro okcuga (FeO).
[Ipumepno 2,7 Munninapza JeT Ha3zaJ Macca 3TOro paciulaBa IPeBbICUIIA HEKUI TOPOT, Mociie
4ero TspKesasl, BsA3Kasl, pacKaJeHHas KUAKOCTh OYKBAJIbHO «IIPOBAJIMIIACH» K LIEHTPY 3eMJIH,
BBITECHHB OTTyJa €€ TNEepBUYHYIO, OoJiee JIETKYI0O CepAUEBUHY. OTH T'PaHIHO3HBIC
NEPEMEIEHUS OTPOMHBIX MAacC BEILECTBA B HEAPax IJIAHETHI Pa30pBAIU U CMSIM €€ TOHKYIO
MIOBEPXHOCTHYIO 000JI0YKY — 3eMHYI0 Kopy. IloBciogy w3Bepramuch ByJKaHbl. JlpeBHHE
MaTEepUKU CONM3UIINCH, CTOIKHYJINCh U CIWINCh B €IUHBIN cynepMaTepuk MOHOrew — Kak
pa3 HajJ TeM MECTOM, TIJie >KMJKOE >KeJe30 MPOTEKJIO B IiayOb IutaHeTsl. Bolmenmue Ha
IOBEPXHOCTh TIIyOMHHBIE TOPOABI BCTYNMHMIM B XMMHUYECKYIO PEAKUIHUI € aTMOC(HEpHBIM
YIJIEKUCIBIM Ta30M, M OYEHb CKOpO B arMoc(epe IMOYTH HE OCTAJIOCh YTJIEKUCIOTHI.
[TapuukoBslit 3¢pdext cTanm ropazgo ciabee, 4To MPUBEIO K CHIIbHEHIIEMY MOXOJIOAHUIO:
Temneparypa okeaHa ynaia ot +60°C go +6. Cronb ke BHE3allHO M PE3KO CHMU3WIACH
KHCJIOTHOCTh MOPCKOW BOBI.

Oto Obuta Benuuaimas u3 katactpod. Ho maxe oHa He cMoria YHHUYTOXUTH
ma"o6aktepuil. OHM BBDKWIIM, XOTSI UM U HPUILIOCH MO-HAacToseMy Tyro. VcuesHoBeHHe
YTIEKUCIOTHOW aTMOC(Epbl 03HAYAJIO Il HUX )KECTOKHM T'OJI0], Beb IIMaHOOAKTEPUH, KaK 1
BBICIIE PACTEHUS, MCIONb3YIOT YIVIEKHCIOTY KakK ChIpbE [UIsl CHHTE3a OpPraHMYECKHX
BemiecTB. bakrepuanbHBIX MaToB CTalo MeHbme. OT CIUIOMIHBIX TOJXYyOBIX KOBPOB,
BBICTHWJIABIIMX MOPCKOE JHO, OCTaJUCh OOpBHIBKU. bakrepuanbHblii MUp He morud, HO ObuI
CHJIPHO TIOTPETaH, B HEM NOSBUWIHCH «IBIPbD» M «Opemm». VIMEHHO B 3THX «Opemax» u
«MpoOOMHAX» APEBHEr0 MHUpPAa M 3apOAMINCH B Ty JAaBHIOI 3I0XY IEpBble OPraHU3MBbI C
NPUHLUINNATBHO HHBIM CTPOEHUEM — 0O0Jiee CIIOKHBIE U COBEPIICHHBIE OJIHOKJIETOYHbIE
CYILIECTBA, KOTOPHIM MPEACTOSIO CTaTh HOBBIMH X035€BaMH IUIAHETHI.

ITosiB/IeHHE KJIETOYHOIO SAPA

bakrepnanbHas KJI€TKa — CJIOKHAas KMBas KOHCTpyKuMs. Ho kimeTtkm  Bwlcmimx
OpPraHU3MOB — PACTEHMH, )KUBOTHBIX, 'PUOOB M JJa’ke TaK Ha3blBa€MBIX MpocTeimux (ameo,
UH(Y30pHil) — yCTPOEHBI HAMHOTO CIIOKHee. Y OaKTepHaJbHON KJIETKM HET HU sApa, HU
KaKUX-TM00 MHBIX BHYTPEHHHMX «OPraHOB», OKpY>KEHHbIX 00010ukoi. IlosTomy Oakrepun
Ha3bIBAIOT «IIPOKAPUOTAMM» (YTO B HEPEBOJE C IPEUECKOr0 O3HAYACT «AOSAEPHBIE»). Y
BBICHIMX OpPraHM3MOB KJII€TKa HMEET $Jp0, OKpYKEHHOe IBOWHOW 0005104KkOi (OTCrOAa
Ha3BaHHUE «IYKAPHOTBI», T. €. UIMEIOLINE BBIPAKEHHOE S1/IPO), a TAK)KE «BHYTPEHHUE OPTaHbD»,
Ba)XHEUIINE M3 KOTOPBIX — MUTOXOHAPUM (CBOEOOpa3Hble HHEPreTHUECKUE CTAHLIUM).
MHUTOXOHIpPUN PaACHICIUIIOT OPraHUYECKUE BEIIeCTBA JO YIVIEKUCIOIO Ta3a W BOBI,
UCTIONIb3Ysl KUCIOPO B KAUeCTBE OKMCIUTENS. MBI JBIIIMM UCKIIOYUTENBHO ISl TOr0, YTOOBI
o0ecnevynTh KUCIOPOJOM MUTOXOHAPUH HAIUX KiIeToK. KpoMe MUTOXOHApUH, BaKHENILIUMU
OpraHaMH 3yKapuOTHYECKOHN KJIETKH OKa3bIBAIOTCS IIACTH/IBI (XJIOPOILIACTHI), CIyXKALUE IS
(oTocHHTE3a, KOTOPBIE €CTh TOJIBKO Y PACTEHHM.

Ho rmaBHOe B 3yKapHOTHYECKOM KIIETKE — 3TO, KOHEUHO, €€ sapo. B sape xpaHutcs
HacJIe/ICTBEHHass HWH(OpMAaIys, 3amucaHHas YeTHIPEXOYKBEHHBIM SI3BIKOM TEHETHUYECKOTO
kona B Mmoiekynax JIHK. V OGaxrepmii, pazymeercs, Toxe ectb JJHK — eauncTBeHHas
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MoJieKyla B (opMe Kombla, cojepXamas BCe TEHbl JJaHHOTO BHIA OakTepHil.
Ho 6akrepuanbnas JJHK nexxuT mpsimo Bo BHYTpEHHEH cpelie KJIETKH — B €€ LUTOIUIa3Me,
IJIe TPOTEKAaeT aKTUBHBIA OOMEH BEIIECTB. JTO 3HAYUT, YTO HEIOCPEACTBEHHOE OKpY>KEHHUE
JParolleHHON MOJEKYJbl HallOMHUHAET XMMHUYECKH 3aBOJ WK 1a00paTOpUIO aIXUMHUKa, T1Ie
€KECEKyH/ITHO TOSBISIOTCS M WCYE3al0T COTHH THICAY CaMBIX Pa3HOOOPA3HBIX BEIIECTB.
Kaxxnoe u3 HUX MOTEHIMATbHO MOXKET MOBIHSTh Ha HACIEACTBEHHYIO HH(DOPMALINIO, a TAKKE
Ha T€ MOJICKYJISIPHbIE MEXaHU3MbI, KOTOPBIE 3Ty HH(OPMAIMIO CUUTHIBAIOT U «BOTUIOMIAIOT B
KU3Hb». B Takux «aHTHUCAHUTApPHBIX» YCIOBUSAX HENErKo co3naTh A(G(GEeKTUBHYIO U
HAJICKHYIO «CUCTEMY OOCITY>KHBaHUS» — XPaHEHHsI, YTEHHs, BOCIIPOM3BECHUS U PEMOHTA
JIHK. Eme TpyaHee co3gaTh MOJEKYJISPHBIA MEXaHU3M, KOTOPBIM MOT OBl «OCMBICIIEHHOY
(cooOpa3ysichk ¢ 00CTaHOBKOI) yIIPABIISATh PA0OTON TAKOW CHCTEMBI.

IMeHHO B STOM U COCTOSUI BENUKHUNA CMBICT O0OCOOJIGHHS KIETOYHOro smapa. [ eHbl
OKa3aJIMCh HAJIEKHO U30JIMPOBAHbI OT LIUTOILIa3MBbl ¢ ee Oypismie xumueil. Tenepb MOXXHO
OBLJIO B «CHOKOWHOM 00CTaHOBKE» HaNMaauTh d(Q(PEKTUBHYIO CUCTEMY HX peryisuuu. U Tyt
0Ka3aJI0Ch, YTO MPHU OJHOM M TOM kK€ Habope reHOB KJIETKa MOYKET BECTH CeOsl COBEPIIEHHO
MO-Pa3HOMY B Pa3HBIX YCIOBHUSX.

Kak xopo1io u3BecTHO, OIHY M Ty K€ KHUT'Y MOXXHO IPOYECTh MO-pa3HOMY (OCOOEHHO
€CJIM KHUTa Xopoiiasi). B 3aBUCUMOCTH OT MOJTOTOBKU, HACTPOCHUS M KU3HEHHOW CUTyalluu
YUTATENIb B NIEPBBIM pa3 HAUJET B KHUTE OJIHO, a IEPEUYUTAB €€ Yepe3 rojl, — COBCEM JIPYTOE.
Tax ke ¥ ¢ TeHOMOM 3YKapHOT. B 3aBUCUMOCTHU OT yCIIOBUI OH «CUUTHIBACTCSA» MO-PA3HOMY,
U KJIETKH, PA3BUBAIOIINECS B UTOTE ITOTO «IIPOYTEHUS», TOKE OKA3bIBAIOTCA pa3HbIMU. Tak
MOSIBWJICA ~ MEXaHM3M  HEHACJEACTBEHHOH  MPUCHIOCOOUTENHHOW  M3MEHYMBOCTU —
«HM300pEeTeHNE), HAMHOTO ITOBBICHBIIIEE YCTOWYHMBOCTH U )KH3HECTTIOCOOHOCTH OPTaHU3MOB.

be3 9Toil cucTeMBl perynsuud TEHOB HHUKOTJa Obl HE MOSIBUIIUCH MHOTOKJIETOYHBIE
KUBOTHBIC M pacTeHUs. Benb BCs CyTh MHOTOKJIETOYHOTO OpraHM3Ma B TOM M COCTOHWT, YTO
TeHETUYECKU UACHTUYHBIC KJIETKU B 3aBUCHMOCTH OT YCIIOBHI CTAHOBSITCS pa3HBIMU — OepyT
Ha ce0s1 BHITIOJHEHUE Pa3IMUHBIX QYHKIUI, 00pa3yloT pa3Hble TKaHU U opraHbl. [IpokaproTs
(baxkTepur) Ha ATO HE CIIOCOOHBI TPUHITUITHATBHO.

Kak npucnocadnuBaroTcsi K MEHSIOIUMCS ycIoBHsIM O6akTepuu? OHU OBICTPO MyTHPYIOT U
oOMeHHMBaIOTCSI Apyr ¢ JapyroM reHamu. l[lomaBnsromiee OOJBIIMHCTBO HMX THOHET, HO,
MOCKOJIbKY OakTepuii OYeHb MHOTO, BCETJa €CTh BEpPOATHOCTh, YTO KTO-TO W3 MYTaHTOB
OKa)keTcs >KM3HECIOCOOHBIM B HOBBIX ycloBUsX. Crnoco0 HaJaeXHbIN, HO YyJIOBHUIIHO
pacrounTenbHbIi. M riiaBHOE — TyNUKOBBIM. IIpu TakoW CTpaTeruu HET HUKAKUX IPUYHUH
YCIIOKHSTBCS, COBEpPIIEHCTBOBaThCs. bakTepun He crocoOHbl K mporpeccy. I[loTomy-TO
COBpPEMEHHBIE OAKTEPUH MTOYTH HE OTIIMYAIOTCS OT apXCHCKHX.

[peBHeiiiue cieapl MPUCYTCTBUS SYKapUOT OOHApYXEHbI B OCAJOYHBIX MMOpPOAAX
BO3PAaCTOM OKOJIO 2,7 MHJUIMapa JieT. ITO Kak pa3 TO BpeMms, Korjaa y 3emiiu o0pa3oBaioch
xene3Hoe anapo. Ilo-Bugumomy, karactpoda, eaBa He pa3pylIuBIIas OaKTepUAIbHBIN MUp,
3acTaBWJIa 3€MHYIO JKU3Hb BCEpPhE3 «3aqyMaThCs» O IMOMCKE HOBBIX, JYYIIHX CHOCOOOB
MpUCTIOCOOIeHUS K MeHsItomelcs cpesie. JKu3Hp He MOXKET CTOSTh Ha MecTe, OHa 0OpeveHa Ha
BEYHOE COBEPIICHCTBOBaHME. Tak MOSABICHHE 3€MHOTO s/Ipa, BO3ZMOXKHO, CTAJIO MPUYUHON
MOSIBJICHUS SI7Jpa KJIETOYHOTO.

Yyneca unTerpanuu, uiam Mo:keT JiM KOJJIEKTHB CTATh €UHBIM OPraHU3MOM

Eme B Hayane XX Beka ydyeHble 3aMETHJIM, YTO IIACTUABI U MUTOXOHJPHUHU IIO CBOEMY
CTPOCHUIO YIMBHUTEIbHO HamoMuHaroT Oaxtepuil. Ilourn Bek ymen Ha cOGop (akToB u
JIOKa3aTelIbCTB, HO TENEpb YK€ MOXHO CYUTaTh TBEPAO YCTAaHOBJIICHHBIM, 4YTO
9yKapuOTHYECKas KJIETKa BO3HHMKJIA B pe3yJIbTaTe COXHUTEIbCTBA (CUMOMO3a) HECKOJIBKHX
pa3HbIX OaKTepHUaIbHBIX KIETOK.

C mnactugaMM ¥ MUTOXOHJPHSMH, IO IpaBJe TOBOps, Bce OBLIO SICHO YK€ NaBHO. OTH
«OpraHbD» 3yKapHOTHYECKON KJIETKH UMEIOT coOcTBeHHYI0 KonblieByto JJHK — B Tounoctu
TaKylo e, Kak y 6akrepuil. OHU CaMOCTOSTENILHO Pa3MHOXKAIOTCSL BHYTPU XO3AHCKOM KIIETKH,
IPOCTO JIEISACh TOTOoJIaM, KaK 3TO TMPHHATO y mpokapuoT. OHM HHUKOTAA HE 00pa3yroTcs

91



3aHOBO, «u3 HU4ero». Ilo BceM mpusHakaM OHM caMble HacTosue 6akTepuu. [Ipuyem MoxKHO
Jla)ke TOYHO CKa3aTh, KAKWE MMEHHO: MUTOXOHJPUU HAllOMHUHAIOT TaK Ha3blBaeMble alib(a-
npoTe00aKTEPHH, a IUIACTUIBI — YK€ 3HAKOMbIE HaM IIUaHOOAKTEpUH. DTU MPOCTIaBICHHbBIE
«u3o0petarenn» Xxjopopmina U (HOTOCHHTE3a TaK M «HE MOJAEIMINCH» HU C KEM CBOUM
«OTKpPBITUEM»: OHM WM IO CEH JIeHb, CTAB BA)KHOW BHYTPEHHEW 4YACTBIO KIIETOK PACTCHUH,
JiepKaT MOJ CBOMM «KOHTPOJIEM» NMPaKTHUECKH BeCh (POTOCHHTE3 Ha IJIaHeTe (a 3HAYuT, U
MOYTH BCE MPOU3BOICTBO OPIraHUYECKUX BEILECTB U Kucuopozaal).

Ho otkyna B3sutack cama kietka-xo3suH? Kakoil mMukpo06 Obu1 ee «mpenxkom»? Cpeau
HBIHE )KMBYIIUX OakTepuil KaHIUAaTa Ha 3Ty Pojb JIOJIFO0 HE MOIUIM Hailtu. Jleno B TOM, 4TO
TEHBI DYKapUOT, 3aKJIFOUEHHBIE B KJIETOYHOM SApE, PE3KO OTIIMYAIOTCS IO CBOEH CTPYKType OT
reHOB OOJIbIIMHCTBA OAaKTEpPHil: OHU COCTOST M3 MHOYKECTBA OTIEJIBHBIX «CMBICIOBBIX)»
KYCKOB, pa3/IeJIeHHbIX JJIMHHBIMH «OeccMblcieHHbIMU» yaacTkamu JTHK. UToObl «mipodecTs»
TaKOH I'€H, BCE €ro KYCOUKH HY>KHO aKKypaTHO «BbIPE3aTb» U «CKJIEeUTh». Huuero nmompobHoro
y 0OBIYHBIX OaKTepuil He HAOIIO1aeTCsl.

K ynuBieHuio yuyeHbIX, «3yKapUOTHUECKOE» CTPOEHUE I'€HOMa, a TAK)KE MHOTUE Jpyrue
YHHMKaJIbHbIe OCOOEHHOCTH 3YyKapuoT OOHApYKWINCh y CaMOW CTpaHHOM M 3araJo4Hoi
Ipynnbl MPOKAPUOTUYECKUMX OPraHu3MOB — apxeOakTepuil. OTU CyIllecTBa OTIMYAIOTCA
HEBEPOSATHOM YCTOWYMBOCTBIO: OHHM MOTYT JKUTh AAK€ B KHILALIEH BOJAE TI'€OTEPMAIBHBIX
HCTOYHUKOB. Y HEKOTOPBIX apxeOaKTepuil ONMTHMAaNbHAs Ul JKU3HU TEMIIEpaTypa JICKUT B
nuanazone +90-110°C, a npu +80°C oHM yKe HaUMHAIOT 3aMeP3aTh.

Ceiliyac OOJNBIIMHCTBO YUYEHBIX CUYUTAIOT, YTO JYKapUOTHUYECKas KJIE€TKa BO3HUKJIA B
pesyabTaTre TOro, 4TO Kakas-TO apxeOakTepus (BO3MOXHO, MPHUCIOCOOJIEHHAs K JKU3HU B
KUCJION W ropsiyel Boje) mpruoOpena BHYTPUKIETOYHBIX COKUTEICH-CHMOMOHTOB M3 YHCIa
OOBIYHBIX OAKTEPUH.

CriemanucThbl JOJIro HE MOIUIM MOHAThH, KaK apXe0aKTepUH yAaloCh «IPOTJIOTUTH» CBOUX
OyIymux coxkuTeneil — BeAb MPOKApUOTHl HE MOTYT 3arjaTbiBaTh KPYIIHbIE YaCTHIIBIL.
Ho nemaBHO y Oakrepuii OBbUT OTKPBIT BHYTPUKJIETOUHBIA mapazuTu3Mm. Okaszaioch, 4YTO
HEKOTOpble MHUKPOOBI CIIOCOOHBI IMPOJENBIBATE OTBEPCTUS B KIETOYHOW CTEHKE IpPYTUX
OakTepHii ¥ MPOHHUKATh B UX IUTOIUIa3My. MoxkeT ObITh, UIMEHHO TaK MPOHUKIU OyIyuive
IUTACTUBI 1 MUTOXOHJPHUH BHYTPb KIIETKHA-X0391HA?

[TpuoOpereHue BHYTPUKIETOUHBIX COXHTEIEW MPHUBEIO K TOMY, YTO B OJHOW KIIETKe
0Ka3aJIoOCh HECKOJIBKO pa3HbIX I'eHOMOB. VIMu HykHO ObLIO Kak-TO ynpanisaTte. CosnaHue
TAKOI'0 PYKOBOJSILErO LEHTPA KIETKM — KJIETOYHOTO sSApa — CTalI0 >KU3HEHHOMU
HeoOxonumocThio. Ilo ogHOM mn3 rumnores, snepHas 00O0JOYKAa MOIJIAa BO3HHUKHYTh Kak
CIIy4aiiHBIN pe3yJIbTaT HEeCOTJIACOBAHHOW pabOThl HECKOJIIBKUX TPYIII I'€HOB, OTBEYABIIUX 32
dbopMHpOBaHHE KIETOYHBIX 000I0UYEK Y TOJBKO YTO OOBETMHUBIIMXCS OaKTSPHIA.

PazHooOpa3Hple MUKpOOBI, JaBIIME HAYajJ0 JYKapHOTHYECKOH KIIETKE, BOBCE HE cpasy
CJIIMJIMCH B euHBIA opranu3M. CHayajla OHU NPOCTO KU BMECTE B OJIHOM OakTepHabHOM
cooO1miecTBe, MOCTENEHHO MPUCIIOCA0INBAsACh APYT K APYTY W y4ach M3BIIEKATh BHITOJY U3
TAaKOTO COXHUTEIbCTBA. BhlensemMblil MaHOOAKTEPUSMHU KHCIOPOZ ObUT A HUX SJOBHT.
B xoze 3BoMIONMK OHHM «IIPUIYMaIl» MHOTO Pa3HBIX CHOCOOOB OOPHOBI ¢ 3TUM MOOOYHBIM
IPONYKTOM CBOEH JKU3HEeAeATeNbHOCTH. OIHMM M3 TaKUX CHOCOOOB M CTajo... JBIXaHHE.
HenaBHue uccrieoBaHusi MOKa3ald, YTO KOMILIEKC O€IKOB-()epMEHTOB, OTBEUAIOLIMHA 3a
KHCJIOPO/IHOE JIbIXaHHE€ MUTOXOHAPHUI, BO3HUK B pe3yJbTaTe HEOOJBLUIOrO H3MEHEHMS
¢depmenToB (oTtocuHTe3a. Benp ¢ TOUKM 3peHHS XUMHUH, (POTOCHMHTE3 M KHUCIOPOIHOE
JBIXaHUE — OTO OJHA M Ta K€ XMUMHUYECKas PEAKLHs, TONBKO HIYyIas B MPOTUBOIOJIOKHBIX
HaIpaBJICHUAX:

CO; + H,O + sHeprus < opraHuyecKue BeIecTBa.

Tax B nMaHoOakTepUaNbHBIX MaTaX MOTJIH MOSIBUTHCS MOJIE3HBbIE COXHUTEIN — MHKpPOOBI,
crnocoOHble AplmaTe. OHM  HE TOJIBKO 3a0Mpany H3JIUIIEK KHUCIOPOZAd, HO ele U
BbIpa0aThIBaJ I OTPOMHOE KOJHMYECTBO SHEPTHUH — JIOCTaTOYHOE, YTOOBI IMOJEIHUTHCS C
COCEIIIMH.
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Tpetuit yqacTHHK coobiiecTBa — apxebaktepuu. OHU MOTJIM 3a0UpaTh y IIUAaHOOAKTEPHI
U3TUIIKN OpPraHWKH, cOpakuBaTh MX M TEM CaMbIM MEpeBOoauTh B Qopmy, Oornee
«yA000BApUMYTO» IS IBIMIAINNX OaKTepHil.

[Tonobubie MUKpPOOHBIE COOOIIECTBA MOXKHO BCTPETUTh W cerofHs. JXu3Hb Oakrepuii B
TaKHUX COOOIIECTBAaX MPOTEKAET HA YAUBIECHUE JPYKHO U ClaKeHHO. MUKPOOBI «HAYUUITHCH
nake OOMEHMBATHCS OCOOBIMU XMMHUYECKUMH CUTHAJaMH, 4TOOBI JydYllle KOOPIAWHUPOBATH
cBou neiictBua. Kpome TOro, OHM aKTUBHO OOMEHHMBAIOTCS TeHamu. KcTaTtw, UMEHHO 3Ta
CIIOCOOHOCTh Tak MemaeT O0ophOe ¢ MHPEKIMOHHBIMU OONE3HSAMH: CTOUT KaKOW-HUOYIb
OTHOW OaKTepuH B pe3ysbTaTe CIyYallHOW MYTalH MPHOOPECTH TEH YCTOWYMBOCTH K
HOBOMY aHTHOMOTHKY, KaK OY€Hb CKOPO U APYTHe BUIBI OAKTEPH MOTYT MPHOOPECTH ITOT
reH myreM oOmeHa. Bce 3To jgenmaer OakTepuanbHOE COOOIIECTBO TOXOKMM Ha CIUHBIN
OpTaHH3M.

Buanmo, karactpoduueckue COOBITHS KOHIIA apXEHCKOW 3pbl 3aCTaBUIM MHUKPOOHBIE
coo0I1ecTBa MPONTH eIle Aanblie Mo MyTH WHTerpanuu. KieTku pasHbIX BUIOB OakTepHid,
JTABHO YX€ «IPUTEPTHIC» W TPUCIIOCOOJIEHHBIE NPYT K IPYTy, CTaId OOBEIUHATHCS TIOX
obmied  000704KOM. ODTO OBUIO HEOOXOOMMO  UII  MAKCHMAaJbHO  CIIAXKEHHOM,
LEHTPaIN30BaHHON PETYJISALNHU )KU3HEHHBIX MTPOLIECCOB B YCIOBHSIX KPU3HUCA.

Coo0m1ecTBO MpeBpaTHIIOCh B OpraHu3M. MHIWBUIYYMBI CIHINCH BOEIUHO, OTKA3aBIIKChH
OT CaMOCTOSITEIBHOCTH BO UM$ CO3aHUSI HOBOM MHIMBUAYaJIbHOCTH BBICILIETO MOPSAIKA.

Kupnuunku

N311001€HHbBIN apryMeHT MPOTUBHUKOB TEOPHM 3BOJIOLMU — HEBO3MOXHOCTb CO3]aTh
HOBYIO CIIOKHYIO CTPYKTYpY (HalpuMep, HOBBIH IreH) myTeM nepedopa ciydyaiiHbIX BapUaHTOB
(MyTauuit). AHTHAIBOJIOLMOHUCTBI YTBEPXKIAIOT, YTO C TOH JK€ BEPOSATHOCTBIO CMEpH,
NPOHECUIMICA HaJX TOPOJACKOH CBajJKOW, MOXET coOpaTh M3 Mycopa U OOJIOMKOB
KOCMHMYECKHUI Kopabuib. 11 oHM coBepIIeHHO NpaBbl!

Ho TOnbKO KpymHBIE HBOJIIOLMOHHBIE TpeoOpa3oBaHMsl, MO-BUAMMOMY, HAYT BOBCE
He myTeM Irepebopa OECUMCICHHBIX MEJKHUX, CchOy4yaiHblx MyTtauuil. Ha npumepe
IIPOUCXOKICHUS DYKAPUOTUYECKOM KIIETKHM — a 3TO, KaK YK€ OTMEYaloCh, KpyIHenuee
9BOJIIOLIMOHHOE COOBITHE CO BPEMEH MOSBICHUS XH3HH — XOpOIIo BUAHO, Kak [Ipupona,
CO3/71aBasi HEYTO NMPHUHIMIMAIBHO HOBOE, CII0KHOE, MPOrPECCHUBHOE, YMEIIO IOJIb3YETCS YKE
TOTOBBIMH, UCIIBITAHHBIMHM «KUPIUYUKAMKU», cOOUpPas U3 HUX, KaK U3 KOHCTPYKTOpPA, HOBBIH
oprauusM. llo-Buaumomy, 53TOT «ONOYHBIN» NPUHIUI COOPKM HOBBIX JKHUBBIX CHCTEM
INPOHM3BIBAET COOOM BCIO OMOJIOIMYECKYIO 3BOJIIOLHUIO U BO MHOI'OM OIpeNeNseT ee TeMIl U
ocobenHoctH. Ilo s3ToMy mpuHLHMITY (M3 KPYNHBIX, 3apaHEE 3arOTOBJIEHHBIX U MPOBEPEHHBIX
0JIOKOB) CTPOSITCSI U HOBBIE T'€Hbl, U O€JKU, U HOBBbIE Ipynnsl opraHu3moB. (KcraTu, reHs
apxe0akTepuil ¥ SYKapHOT MOJACIHINCH HA OT/AEIbHbIE KyCKH, CKOpee BCETr0, IMEHHO C 3TOU
[ENbI0: Takue OJOKH OYeHb yA00HO MEPEeKOMOUHUPOBATH. )

Hayka HeykinoHHO mnpuOmmkaercss K HoBoMmy BuueHHIO [Ipuponsl. [locTeneHHO MBI
HauMHAaeM MOHUMaTbh, YTO BCE JKUBOE BOKPYI Hac — BOBCE HeE ClydaiHbli HaOOp BUIOB U
dbopMm, a CIIOKHBIM U €TUHBINA OPraHU3M, PA3BUBAIOIIMICS IO CBOUM HEMPEJIOKHBIM 3aKOHAM.
JIro6oi1 kMBOHM OpraHusM, ar00as >KMBas KJIETKAa, Aa M Mbl CaMU — KHUPIHUYUKU B BEJIUKOM
«koHCTpyKTOpe» Ilpmponbl. U kaxkaplii HM3 TakuX KHUPIAYUKOB MOXKET OKa3aThbCs
HE3aMEHUMBIM.

3BOJIIOIIMOHHBIHN IMMPOTI'PECC

Anexcanap BaamumupoBuu MapkoB, 0okmop Ouonozuyeckux Hayk,
cmapwiui

Hayunwlit compyonuk Ilaneonmonozuueckozo uncmumyma PAH

«IKOIOTUA U KU3HB» No2. 2009
CaMoe yaMBHTEIBHOEC M TPYIHOOOBSICHUMOE CBONCTBO JBOJIOLUU — €€ BBIPAXKCHHAS
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o0mIasi TporpeccMBHAsl HAINPABICHHOCTh, JABIDKEHHE OT MPOCTOTO K CIOXKHOMY. OTa
HANpPaBIEHHOCTh BUIHA JAJIeKO HE BO BCEX IBOJIOLMOHHBIX COOBITHSIX M MPEoOpa3OBaHUIX
(ropa3no yaiie, 4eM yCIOXHEHHE, TPOUCXOIAT MEJIKME U3MEHEHHsI OPraHN3MOB Ha OHOM H
TOM K€ YpPOBHE OpraHu3allid), HO OHA TIPOCIEKUBACTCS Kak oOmas TEeHICHIUS;
JOMUHHPYIOIIUE TPYNNBl B OOJBIIMHCTBE SKOCHCTEM IIOCTEIICHHO CTAHOBSTCS Bce Oolee
BBICOKOOPTaHM30BaHHBIMHU.

Bonee Toro, pocT opraHmM3anuu, yCIOKHEHHE CTPOCHHUS OPTraHH3MOB IPOHMCXOIST BOBCE
HE TOCTENEHHO. DTU TMPOIECChl UMEIOT OTUYETJIMBBINA MpephIBUCTHIN Xxapaktep. [lepexon Ha
HOBBIM DBOJIIOIIMOHHBIA YPOBEHb (TakOo€ COOBITHE Ha3bIBAIOT apoMOp(o30M) OOBIYHO
MPOUCXOAUT CPABHUTEIBHO OBICTPO, MOCJE Yero cieayeT Ooliee WM MEHee IUTEIbHBIN
ABOJIIOIMOHHBIN CTa3uC (MEPUOJl OTHOCHUTEIHFHON CTaOMIBLHOCTH). Brpodem, ObIBaeT M Tak,
YTO MPOTPECCHUBHBIC MPU3HAKM HAKAIUIMBAIOTCS B TPYMIE OPraHU3MOB Ha MPOTSIKCHUU
JIECSITKOB MUJUTHOHOB JIET.

[Ton mporpeccoMm nanee OyAeT MOHUMAThCS yCIOKHEHHE KUBBIX cucteM. K coxxanenuro,
B OJTHOH ITyOJIMKAIIM HEBO3MOXKHO OXBAaTHTH BCE ACIEKTHI SBOJIIOLIMOHHOTO TpOrpecca Jaxe
B TAKOM Y3KOM €ro moHuMaHuu. [103TOMy MHOTHE Ba)KHbIE aCIeKThl OCTaHYTCS 32 PaMKaMU
o0cyxneHus (yCIO)KHEHHE COOOMIECTB, 3KOCHUCTEM, OMOochepsl B 1IEJIOM H MHOTOE JIPYTOE).
Peus noliaeT TobKo 0 mporpecce Ha YPOBHE OPraHHU3MOB.

Kak u3MepuTh CJI0KHOCTH OPraHU3Ma

Yro xe Takoe XKMBOH opraHusm? Jlis HamMX Iesned MOXKHO CXEMAaTUYHO IPEACTaBUTh
OpraHu3M B BHJE pa3BETBICHHOW CceTM M3 (YHKUHMOHAJBHBIX JJIEMEHTOB U UX
B3aUMOJICVICTBUI.

Jlydmie Bcero 3TO 3aMETHO Ha YpOBHE KIETKH, KOTOpas oOlajaeT TaK Has3bIBaeMOM
PeryasTOpHO-METa00NINYECKON CeThlo, JEMCTBYIOLIEH Ha JBYX OCHOBHBIX YpPOBHSX.
Ha nepBoM ypoBHE — XMMHUYECKHE BEIIECTBA, HOHBI U MOJIEKYJIbI (KaK COBCEM MEJIKHE, TaK U
OTPOMHBIE MOJIEKYJIbI OMOTIONIMMEPOB), a TAKXKE XUMHUUECKHE PEaKLii, B KOTOPHIX BEIECTBA
npeBpamatoTest apyr B apyra. IlomaBnsiomiee OONBIIMHCTBO XUMHUYECKUX —PEAKIMHA
KaTaIU3UpPYIOT (CTUMYJIMPYIOT) CleluaibHble OeNKH — (QepMeHThl. JT0 MeTadosnyecKas
ceTb, WM cHucTeMa oOMeHa BemiecTB. Ha BTropom (6osiee BBICOKOM) YpOBHE HaxoAsTCA
peryisTopHbie cBsi3H U 3P dekThl. Croga OTHOCATCS OCKHU eIle OJTHOTO BHJIa — PEIeNTOPHI,
KOTOpPbIE pearupyroT Ha OIpEeJesICHHbIE BHEIIHUE HJIM BHYTPEHHHUE (aKTOpbl U HEepeaaroT
XMMHYECKHE CHUTHAJBI, BIMAONIME Ha pabory apyrux OenkoB. OcolOyio rpymmy
PETyJISATOPHBIX OENKOB COCTAaBJIAIOT TaK Ha3blBaeMble (DAaKTOphl TPAHCKPUILIMU U ApYyTHUE
CHealIn3UpOBaHHbIE OETIKU, PETYJIUPYIOLIUE Pa3INYHbIE 3TAIlbl CYUTHIBAHNUS F€HETUYECKOTO
KO/ia U cuHTe3a 6enKkoB. CKkakeM, pelientop A pearupyeT Ha CBET U CHHTE3UPYET CUTHAJIbHOE
BellecTBO b, akTuBU3Mpyloliee BbIpaOOTKY (akTopa TpaHCKpUMNIMH B, KOTOphlli B CBOIO
ouepenb NpUKpeIusieTcs K onpeneneHHomy ydactky JIHK u BkirogaeT nmponecc cCUuThIBaHUS
rena I, B pe3ysbrare yero cuaresupyercs pepment /I, karanmsupyromuii peakuuio E, B xoze
KOTOpoM cuHTe3upyercsa BemecTBo K. B wurore mnomywaercs, 4To Ha CBETy KIETKa
CUHTe3MupyeT BemecTBo JK, a B TEMHOTE — HET.

310 mpuUMep peryasTopHOro 3¢ ¢hexra, KOTOPbIN «CO3HATEIBHO» MOIEPIKUBACTCS KIETKON
U U peanu3alud KOTOpOro y Hee MMEIOTCs crieluanbHble TeHbl u Oenku. Ho mommmo
«TJIaBHBIX» PETYJSATOPHBIX CBA3EH €CTh M MHOXKECTBO MOOOYHBIX, BTOPOCTENEHHbIX. Jleno B
TOM, YTO, KaK XOPOIIO M3BECTHO, JI00as XuMHUYecKast peakius (1 BooOIe J1r00il mporecc,
HNPOMCXOJAIINN B KJIETKE) MEHsSET €€ BHYTPEHHIOI Cpeldy M B KOHEYHOM CueTe BIUSET
Ha 6ce MOCIIEAYOINE IPOLECCHl. B JKUBBIX cucTeMax 6cé cesazano co écem. Hanpumep, xorna
OJTHOKJIETOYHAsl BOJIOPOCIb OCYIIECTBISAET (POTOCHHTE3, ITIaBHBIN pe3yJbTaT 3TOTO IMpolecca
COCTOMT B NPEe0Opa30BaHUU DSHEPIUU CBETA B DHEPIUI0 XUMHUYECKHMX CBSI3€d M CHUHTE3E
OpraHMYECKUX BEIIECTB M3 Heopranmdeckux. Ho mpouecc compoBokaaeTcs eme U mMaccon
«1mo00uHBIX» 3¢ ¢eKkToB. B yacTHOCTH, B pe3ynbTare HU3BATHA W3 OKPYKAIOMIEH Cpelibl
YIJIEKHCIIOTO ra3a yBEIMYMBAeTCsl MoKas3aTeb KucioTHoctu (pH) cpenbl, 4TO, €CTECTBEHHO,
CKa3bIBAETCs HA BCEX IPOLECCAX, IPOUCXOIAIINX B KIIETKE.
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B xozne sBomonuu m000# M3 TaKUX MOOOYHBIX PETYISATOPHBIX PPEKTOB MOXKET OBITH
BBIJICJIEH, YCUICH U 3aKpeIieH (HalnpuMep, MOKET MOSIBUTHCS HOBBIM CHELMaTU3UpPOBAHHBIN
0enoK, YCWIMBAIONMK TaHHBIM A(QQEeKT, KOTOPBHIA B pe3ylbTare NepecTaHeT ObITh
MOOOYHBIM).

Koneuno, 3to numb camoe oOmiee MpencTaBiIeHHE 00 YCTPOMCTBE perysiasiTOpHO-
METa0OJIMUECKOM CeTH, COCTaBJIAIOIIEH OCHOBY JIO0OH >KMBOM CHUCTEMBI, KOTOPYIO, CTajo
OBITh, MOXHO I'py0O 0XapaKTepU30BaTh BHIMOIHIEMBIMU €10 «PYHKIHUSIMMU» (B TAKOM MOJIX0]IE
IJIaBHAs POJIb OTBOAMUTCSA (pepMEHTaM) M «PEeryJsITOpHBIMU 3¢ ¢dexkTamu» (IpU UX ONHCAHUU
[JIABHYIO POJIb UTPAIOT PETrYJISTOPHBIEC OCIKH).

Ecnu cpaBHMTH KHMBYIO CHCTEMY C KOMIBIOTEpPHOW MPOTrpaMMOi, TO MOXHO YHNOJOOUTH
«QYHKIMM» onepaTtopaM, KOTOPbIE IPOU3BOIAT KaKHEe-TO KOHKPETHbIE JEHCTBUS C JaHHBIMU,
T. €. OCYILECTBIJIAIOT MpeoOpa3oBaHUE AAHHBIX (HAampHUMeEp, ONepaTopbl NMPUCBaMBAHUA); a
«perynsaTopHbie 3()(EKTb» TpU TaKOH aHAJOTHMH COOTBETCTBYIOT OIIEPATOpaM YCIOBHOTO
IIEPEX0/la, KOTOPbIE B 3aBUCHMOCTH OT OINPEACIEHHBIX YCIOBHH «BKIIIOYAIOT» HIIU
«BBIKITIOYAIOT (PETYJIHPYIOT) NEHCTBHS OMEePaToOpoB (M «PYHKITHID»).

Hcxons M3 3TOr0O MOKHO IIOIBITAThCS ONPEAEIUTb, YTO K€ CIELYyeT NOHHMMAaTh IOJ
YCIIO)KHEHHEM >KMBOM cucTeMbl. [lon ycioxHeHueM OyleM MOHUMAaTh yBEIMYEHHE YHClia
Pa3sHOPOAHBIX 3JEMEHTOB PEryJIATOPHO-METa0OIMUecKOl ceTu. MHBIMM clloBaMM, 3TO WM
HOSIBJICHHE HOBOW «(QYHKIMI» — HOBOIO (pepMeHTa, KOTOPBIM KaTalM3UpPYyeT KaKyro-TO
PEaKINIO, WU MOSABJICHNE HOBOTO IIOAJIEPKUBAEMOI0» PETYIATOPHOTO 3 deKTa.

Pa3sHblil CMBICJI BOJIIOIIUH HA PA3HBIX ITanax

Kak e pearbHO IPOMCXOUIIO B SBOJIOIUH YCIIO)KHEHHE OPTaHU3MOB?

[TaneonTonmornyeckasi JETOMUCh — ATO TUTAHTCKHUIM MAacCHB JaHHBIX, KOTOPHI B paMKax
OJTHOU ITyOJMKAIMKA a0COTIOTHO HEBO3MOXHO OXBAaTUTh BO BCEX JeTalsiX. [103ToMy s TONBKO
HaMe4dy camble TTIaBHbIE PYOeXKH U HTAIbI.

Kak n3BecTHO, BO3pacT 3eMiIH COCTaBIISIET OKOJIO 4,5 MIIpII JIET, HO, K COXKAJICHHIO, TIEPBHIC
700 MTH J7I€T ee CYUIECTBOBAHMUS HE OCTABUJIM HaM HHKAKUX IaJC€OHTOJIOTHYECKUX
CBUJICTENIECTB, MO0 TpHUMEpHO 3,8 MiIpA JIeT Ha3aja TepBHYHAs Kopa ObUIa paspylieHa u
nepernyaBieHa B MaHTUU. Tak 4TO caMmble APEBHUE COXPAHUBIIUECS OCAJOUYHBIE MOPOIBI
UMEIOT Bo3pacT He 6onee 3,8 mupa ser. Ho camoe ynuBHUTENBbHOE 3aKJIIOYAETCSl B TOM, UTO
Jake B TAKUX MOPOJAAX YK€ MPUCYTCTBYIOT HECOMHEHHbIE MPHU3HAKU KU3HU. A B o0Opasiax
1OpOJT BO3pacToM 10 3,5 MJIpA JIeT YK€ TOCTOBEPHO OOHApY>KEHBI MCKOMAEMBIE OCTATKU
OaxTepuil.

IIpoxapuoTel. [loka MBI HE MOXEM TOYHO JAaTUPOBATh HU MOMEHTA TIOSBJICHUS )KU3HU, HU
MOMEHTa TIOSIBJICHHUS TEPBBIX HACTOSIIMX KJIETOK. SICHO MuIlb, YTO M TO, U JApPYyroe
npousonuio B nepseie 700— 1000 mutH €T cymiecTBOBaHUS 3eMJIM. 3aTO MBI C BBICOKOM
JoJiel YBEPEHHOCTH MOYKEM CKa3aTh, YTO BO BTOPO MUJUIHAP] JIET 36MHOTO CYIIECTBOBAHUS
(3,8-2,7 muipn et Hazan) Owocdepa ObUTA CIUIONIH MPOKAPHOTHOW. MHBIMU clloBamH,
CYILIECTBOBAJI TOJIHKO OAKTEPUU — OJHOKIJIETOUHBIE OPTaHU3MBbI, HE UMEBIIIHE AIpPa.

[Iporpecc B Takoit Ouochepe coCTOSIT TNPEUMYIIECTBEHHO B TOSBICHUU HOBbLX
«G@ynKkyuily, T. €. BOSHUKHOBEHUH HOBBIX ()EPMEHTOB, /1aBaBILIMX HA4aja0 HOBBIM XUMUYECKUM
peakiusM. PerynaropHble k€ CHCTEMBI MPOKApPUOT H3-32 OCOOCHHOCTEH WX CTPOCHUs
HE MOTJIM Pa3BUTKCS JAIBIIE CAMOTO MPUMUTUBHOTO, HAYAJILHOTO YPOBHSI.

Cuenpl apeBHe JKU3HU

Hckonaemble OpraHu3Mbl BCTPEYAIOTCS B OCHOBHOM B OCAQJOYHBIX IOPOAAX, HO CaMbIe
JPEBHUE U3 U3BECTHBIX OCAJOYHBIX Mmopon (dpopmanus Mnrya B ['peHnananm) nMEIOT BO3PaCcT
okono 3,8 mipn net. M B HUX yxkKe ecTh cienbl ku3Hu. [IpaBaa, He cOBceM MOHSITHO, KaKoOil:
nepBoHavyanbHol PHK-xu3nu unm yxxe coBpemennoit JJHK-6enkoBoit. DT cieap — 4nucTO
XUMHUYECKHE, CBA3aHHbBIE C U30TOMHBIM COCTABOM YTJIEpPO/a.

3apoxxnenue PHK-Mupa HexkoTopble crienuanucTbl OTHOCAT K MPOMEXYTKY 4,3-3,8 Mipn
JIeT Ha3al.
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JykapuoThl. [lepBbiil Bennualimii nepesioM B IBOJIIOLUU KU3HU MPOU30LIEN TPUMEPHO
2 MIpJI JET Ha3aj, KOr/la MOSBUIMCH IEPBBIE DYKAPUOTHI. [ TaBHOE UX OTIMYHE OT MPOKAPHOT
(bakTepuii) COCTOUT B TOM, YTO Y HAX 00pa30BaJIOCh KIETOYHOE SAPO, M TEM CaMbIM 00JIaCTh
aKTUBHOTIO 0OMeHa BeleCcTB (LIUTOILUIa3Ma) OTAEIMIACh OT 00IAaCTH XPAHEHUs, CYUTHIBAaHUS U
peryJsiuu reHomMa. OTO OTKPBUIO BO3MOXKHOCTBH JJII Pa3BUTHS CIIOKHBIX PETYJISATOPHBIX
CHUCTEM.

[TocneacTBust 3TOro cOOBITHS ObUIM KOJIOCCATIBHBIMU. B KOpHE M3MEHMIICS XapakTep U
CMBIC]I 3BOJIOLMOHHOrO mporpecca. HoBble «dyHKIuu» (hepMeHTH M MeTabosindecKue
NyTH) OTHBIHE IiepecTanu ObITh ero coaepxkanuem. [lporpecc OTHbIHE COCTOSAT B
TIOSIBIICHUU HOBbIX pecyIsIMOPHbIX 2 hekmos.

Pa3BuTHE CIOXKHBIX PETYJATOPHBIX CUCTEM IO3BOJISIET SyKapUOTaM MpPU OJHOM U TOM K€
IF€HOME B 3aBHCHUMOCTH OT YCJIOBHM ()OPMHUpPOBATh COBEPIIEHHO pAa3HbIE THUIBI KJIETOK.
baktepun Ha 3TO mNpakTUYECKH He cocoOHbl. VIMeHHO Omaronmapsi 3TOMYy CBOWMCTBY
9YKapHOTBI CMOTJIM CTaTh MHOTOKJIETOUYHBIMH.

MHoroknerounble opraHu3mbl. Kak u3BecTHO, 11000H MHOTOKJIETOYHBIH OpraHU3M
pasBUBaeTCsA U3 OJHOM KJIeTKH — sifua. Siio nenutcs, U JoYepHHUe KIETKU, 00pa3yromuecs
B pe3yJIbTaTe JIEJCHUs, OKA3bIBAIOTCS B PAa3HBIX YCIOBUAX (pa3HOE MOJIOKEHHE B 3apOJBbIIlIE,
pa3HOE OKPY’KEHHUE U, KaK CJIEICTBUE, — Pa3HbIE KOHIICHTPALMK BEIECTB BO BHELIHEH cpee,
OKpyXaroliel KIeTKy). B 3aBucuMOCTH OT yCJOBMiA, B KOTOpbIE IIONMAJaeT JaHHas
3apOoJBIIIEBast KIETKa, B HEW BKJIIOYAOTCS T€ WM MHBIE TPYIIIBI TE€HOB. B pesynbrare pasHble
3apO/IbIILIEBbIE KIIETKH pPa3BUBAIOTCS MO-pa3HOMY, U U3 HUX 00pa3yloTcs pas3Hble TKaHU U
opranbl. Takum o0pa3oM, €ciii paccMaTpUBaTh MHOT'OKJICTOUYHBIM OpraHu3M HMEHHO B XOj€
OHTOT€HE3a, KaK npocpammy UHOUGUOYAlbHO20 pa3zeumus (A UMEHHO TaK W CIEAYyeT ero

paccMaTpuBaTh, TOBOPSI 00 ABOJIOIMH, — BEIb SBOJIIOIMOHUPYIOT KaK pa3 OHTOTCHE3bI,
a He B3pOCible 0COOM), OKa3bIBAE€TCS, YTO BCE pa3HOOOpas3we CTPOCHHUS MHOTOKJIETOYHBIX
OpPraHu3MOB (bakTudecku CBOJIUTCS K OTIPEIICIICHHBIM pe2yisimOpPHbIM

aghpexmam (omeparopam yCIOBHBIX NIEPEXO/IOB), BKIIIOUCHHBIM B IPOrpaMMy Pa3BHUTHSI.

Hrak, mporpecc sykapuoTr (¥ OCOOEHHO MHOTOKIJIETOYHBIX) COCTOSUI B TIOSBJICHUH
HE HOBBIX «(yHKIUI» (hepMeHTOB), Kak y OakTepuil, a HOBBIX PETYJIATOPHBIX 3(P(PEKTOB.
N u3 »TOoro Te3uca yke BBIBOAUTCA KaK CIEIACTBHE XapakTep YCIO0XXKHEHUS CTPOEHUs
B3pocCibIX opranuzMoB. Hampumep, 6but opranusm ¢ 10 mapamu oguHakoBbIX HOT. Ecnm y
HEro MOSIBATCS €Ile JBE Mapbl TAKUX K€ HOT, 3TO HENb3s CUUTATh YCIOKHEHHUEM CTPOCHUS
OpraHu3Ma — HHUKAKOM HOBOW PETYJISATOPHOM CBA3U HE MOSIBUIOCH. Bce mpocTo cBenoch K
HEKOTOPOW HOBOM «pelakiHuu» OIpeAesIEeHUs] CTaporo orepaTopa YCJIOBHOTO Iepexoja.
Omnepatop Tumna «popMHpOBaTh HOTH, MOKa WX HE cTaHeT 10 mapy», 3aMEHMIICS ONEepaToOpOM
«bopMHpoBaTh HOTH, TTOKAa WX HE cTaHeT 12 map». Ho BOT ecim mepBas mapa HOT y 3TOTO
OpraHu3Ma CTajia OTIMYAThCS OT OCTAIBHBIX, CKAKEM, HAIMYMEM JIOTIOJHUTEIHHOIO KOTOTKa,
TO 3TO YK€ IMPOTpPecc, MOCKOIbKY 3TO 3HAUUT, YTO B IPOrpaMMe OHTOT€HE3a MOSBUJIICS HOBBIN
OIlepaTop YCJIOBHOI'O INEPEXO0/a TUIA «ECIM sl — 3a4aTOK HOTM MEpPBOM Maphl, TO CIAEAYET
(bopMUPOBATH JOMOIHUTEIBHBINA KOTOTOK.

OTOT BTOpOH 3Tam 3BOJIOLUH, KOTJA MPOrPECC COCTOSAN B YCIOXKHEHHM PETryJIATOPHBIX
3¢ (exToB, MPOAOIHKAIICS 10 MOMEHTA MOSBIICHUS YEJIOBEKA Pa3yMHOTO.

CoBpemennblii  JITan. Ha HelHEemHEM — (TpeTbeM)  3Tame  3BOJIOLMH  MPOTpecc
CKOHIICHTPUPOBAJICS YK€ HE B 00JIaCTU PETYJIALMU T€HOMA, a B COLMOKYJIbTYpHOU chepe. S
HE CTaHy HOJpOoOHO OCTAHABJIMBATHCS HAa XapaKTEPUCTHUKE MpPOTpecca 4eloBeUYecTBa. 3aMeuy
JIUIIb, YTO 3/I€Ch HAJIMIIO SIBHAS MPEEMCTBEHHOCTh, MO0 pa3yM (Wi co3HaHUE) (HaKTHICCKU
NPEICTaBISIOT COO0M PeryIsSsTOPHYIO CHCTEMY BBICIIETO YPOBHS.

XPpOHOJIOTUsI 3BOJTIOLHH

WTtak, MOXXHO BBIACIUTH TPU OCHOBHBIX JTama »SBONIONHH, KKIBIA U3 KOTOPBIX
XapaKTEepU3yeTCsl CBOUM COJIEpKaHUEM (HAIPaBICHHOCTHIO) 3BOIIOLUH:

1. TlporpeccuBHas sBomronus Ouoxumuueckux ¢yHkuui. IlpokapuotHas Ouocdepa.
Pa3BuBaercs OMoxumMust OpraHu3MOB.
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2. IlporpeccuBHas 5Bojrouuss peryiasuuu (ynpaBieHMs)) QYHKOUE. OykapuOTHas
ouoctepa. PazBuBaercs mopdonorus (CTpoOeHHE) OPraHU3MOB.

3. [IlporpeccuBHasi dBONIOIMSA  CO3HAHWS, WIM  peryysiuu  perymsmuid  (?!).
AnTponocdepa. Pa3BuBaroTcs COLMOKYIbTYPHBIE CUCTEMBI.

OcHOBHBIE 0CO0CHHOCTH IBOJTIOIHOHHOIO MIpoOrpecca

[ToMrMO OTMEUEHHOM NEPUOAU3ALMM SBOJIIOLIMOHHOIO Iporpecca oOpamarT Ha cedd
BHUMAaHHE €Ill¢ HECKOJBbKO €ro BaKHEHIIMX OCOOCHHOCTEH, BBISBISEMBIX, B YACTHOCTH, U3
aHaJIM3a MaJCOHTOJIOTUYECKUX JTaHHBIX:

1. HoBele, Oosee CIOXHO YCTPOEHHbIE OpPraHU3Mbl OOBIYHO HE BBITECHSIOT U
HE 3aMEIIal0T CBOMX NMPUMHUTUBHBIX MpenkoB. [IpocTeie GopMBI MPOIOHKAIOT CYIIECTBOBATH
BMECTE CO CIIOXKHBIMU — MPOUCXOIUT Hakonienue B OMOTe Bce 0oiee CI0KHBIX OPraHU3MOB
1 00U pocT pazHOOOpa3usl )KU3HU (TaK, OaKTepUaIbHBIA MUP MPOJIOJIKAET CYyIIECTBOBATh U
IpOIBETATh MO CeH JAeHb BMECTE C ropa3zo 0ojee CI0KHO YCTPOSHHBIMH 3YKapUOTHYECKUMHU
OpraHu3Mamu).

2. OpHako mocie KpynHEWHIMx apomMop@o30B (IepexoaoB Ha 0osee BBICOKMHA yPOBEHb
OpraHM3aliK) AaJbHEHIINNA 3BOIIOLUOHHBIN IPOrpecc KOHIIEHTPUPYETCSI MPEUMYIIECTBEHHO
B HOBOM ILIacTe OHMOTBI, COCTOSIIEM M3 0Ojee CIOXKHBIX OpraHu3MoB. Tak, ¢ MOsSBICHHEM
AYKapuOT MPOTrPECCUBHAs SBOJIIOLMS OAKTEpUN NMPAKTUUYECKH MpPEKpaTUiIach — HEKOTOPbIE
OaKkTepuM CyLIECTBYIOT IO ceil aeHb ¢ Apxelckoil 3pbl (06e3 manoro 3 MipA JeT) MOYTH B
HEU3MEHHOM BHJe. EcCTh Takke cepbe3Hble OCHOBaHMs IOJaraTh, YTO C IOSBJICHUEM
yeyoBeKa MpeKpaTwiack (WM, IO KpaliHeW Mepe, cepbe3HO 3aMeJIMIach) MPOrpecCUBHAs
ABOJIIOLINS KUBOTHBIX U PACTEHUH.

3. Tperbs 0COOEHHOCTH CBs3aHa CO BTOPOM: MPOCIEXKHUBAETCS 00Iasi 3aKOHOMEPHOCTb,
COCTOSIIIasi B TOM, YTO YEM CJIOKHEE YCTPOEH OpraHu3M, TE€M BBIIIE BEPOSTHOCTb €ro
JaNbHEHIIero yciaoKHEeHus. B 3ToM cMbIciie 3BOJIOLMOHHBIA Mporpecc, MOXO0Xe, HIET C
YCKOPEHHEM.

4. TIporpeccuBHOE YCI0KHEHHE — JOBOJIBHO PEKOE IBOJIIOLIMOHHOE coObITHE. YacToTa
TaKuX COOBITHI Ha MHOTO MOPSZIKOB HUXKE, YEM 4acTOTa MpeoOpa3oBaHui, MPOUCXOAAIINX Ha
OJTHOM M TOM K€ YPOBHE CJI0KHOCTH MJIU C TIOHMKEHHEM 3TOTO YPOBHS, T. €. C YIPOILEHHEM.

Bo3Mo:keH 11 CIIOHTAHHBIN MPOrpece JKUBBIX CHCTEeM?

[TporpeccuBHBIN XapaKkTep dBOJIIOLUYU IOPOKAAET MHOKECTBO BOIPOCOB. OCOOEHHO 4acTo
YIOMHHAETCs] TAKOW: BO3MOXKEH JIM CAaMOIPOU3BOJIbHBIN MpOrpecc, €Clii B HEXHUBOM MPUPO/IE
MBI BUAMM, YTO «caMO c000i» Bce OOBIUHO TOJBKO Pa3pylLIacTCs W YNPOILIAETCs, HO MOYTH
HUKOT/Ia HE YCIIOKHACTCS?

CaMoOnpon3BOILHOE YCJIOXXKHEHHE CHUCTEM, KaK CUHUTAJIOCh paHbLIe, MPOTUBOPEUUT
BTOPOMY Hayajgy TEpMOJMHAMHUKHM — 3aKOHY pOCTa 3HTPONHMM (CaMONPOM3BOJIBHO pPaCTET
TOJILKO Xa0C, HO HE OpPraHM30BaHHOCTh). OJHAKO W3BECTHBIM (U3UK M XUMHK, OJMH U3
OCHOBOIIOJIO)KHHKOB TEPMOJMHAMHMKM HEPAaBHOBECHBIX CHCTEM M HOOENIEBCKUI Jlaypear
W. P. IlpuroxuH mokasaj, 4TO B OMNPEJCIICHHBIX YCIOBHUSIX (B OTKPBITHIX HEPABHOBECHBIX
cUCTeMax C TIIOCTOSHHBIM TIOCTYIUIGHHEM BeIeCTBA M HHEPrUM U3BHE) BO3MOXKHA
caMOOpraHu3anus — o0pa3oBaHHE «IOPsKAa U3 Xaoca», T. €. MPOrpecc B TOM IOHMMaHUH,
KOTOpPBIM MPHUHAT B 3TOM cTarbe. [IpumepoM MOXKET CIyXUTh OOpa3oBaHHE IMPAaBUIBHBIX
IIECTUYTOJIbHBIX KOHBEKTHBHBIX SIUE€EK IIPU HATPEBAHUHM HEKOTOPBIX BA3KUX KUAKOCTEH.

bnaronaps otkpsiTHsiM IIpuroxxnna nmporpeccuBHas 3BOJIIOLUS MEpecTalla MPOTUBOPEUUTD
3aKOHaM MPUPOJBI U OCHOBAM MAaTEpPHAIUCTUIECKOr0 MUPOBO33peHus. Oco0oe 3HauUeHHE OHU
UMeNu JUId TOHUMAaHUs MpoOJIEMBbl 3apOXKICHHMS JKM3HM M TaKOro SIBIEHUs, Kak
KaTaJIUTUYECKUE LUKIbl. V3BECTHBI LUKIMYECKHE XHMHUYECKHUE MPOLECChl, B KOTOPBIX
OpOAYKThI, OOpa3yeMble Ha OTAENbHBIX JTamax LUKIa, CIyXaT KaTaau3aTopaMu JUis
nocienyromux d3ranos. Ilomyuyaercs caMOBOCHPOM3BOIAINANACS, CAMOIOJAEPKUBAIOMIAACS
XMUMHYEcKasi cHucTeMa, OT KOTOpOH, BOOOILE TIOBOps, YK€ HeJaleko M J0 CaMbIX
IPUMUTUBHBIX (POPM KU3HU.
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HoBasi ¢popma sku3HU

WHuTepecHblil mpuMep MOXHO HallTH B HEJaBHUX OTKPBITUSAX MOJIEKYJSIPHOW OMOJIOTHMU U
MeauIuHbl. Bo3MOXKHO, cOBceM HeaBHO, OyKBaJIbHO Ha HAIUX IJ1a3ax, Ha 3eMJyie MOosSBUIACh
HOBasg ¢opma XHU3HH. Pedb WAeT O mNpecioByTHIX MpHOHAX (MH(PEKIMOHHBIX areHTax
0eNKOBOM MPUPOJBI, BHI3BIBAIONINX MOPaKEHHE TOJIOBHOTO MO3ra — JHIE(aronaTuio — y
JToAe M KUBOTHBIX). M3HayanbHO 3TO ObUIM HOpMaibHbIE OEJIKH, MPUCYTCTBYIOIIME B
HEPBHBIX KJIETKAX MJIEKONUTAOMMX. OHU BBINOJIHAIN KaKyl0-TO CBOIO POJIb U HE IPUBJIEKAIIN
BHUMaHUs y4ueHbIX. Ho omHax el (moxosxe, B mepBoi nojoBuHe XIX Beka), ckopee BCEero y
KaKOW-TO KOPOBBI, OJJHA MOJIEKYJIa TAKOTO OelKa MO KaKHMM-TO COBEPIICHHO HEU3BECTHBIM U
CIIy4ailHBIM NPUYMHAM HENPABHIBHO «CBEPHYJAch» — BEAb MOJIEKYJIbl O€liKa, IOCIE TOTro
KaK OHU CHHTE3UPYIOTCS, JOJKHBI OTPEeIEHHBIM 00pa3oM CBEPHYTHCS, CIIOKHUTHCS B HEKYIO
rio0yy (¥ 3Ta MPOCTPAaHCTBEHHAs KOH(QUTYpAIUsi MOJIEKYJBI BO MHOTOM OIPENEISIET ee
cBoiicTBa). M BOT 3Ta MoOJIeKyJa TpHOHA CBEPHYJACh «HEMPABUIBLHO» U B peE3ylbTaTe
COBEpULICHHO CJIy4yailHO MpHoOpena JABa HOBLIX CBOlicmEd. YCTOMYUBOCTh K IpoTea3aM
(pepMeHTaM, KaTaTM3UPYIOUIUM pacIIeIUIeHne OENKOB) — HMHBIMH CIIOBaMH, OPraHU3M HE B
CHJIaX 3TOT OENOK YHHUYTOXXUTh, M CIIOCOOHOCTh CTUMYJIMPOBATH TaKOE€ K€ HEMPAaBHIBLHOE
CBOpauMBaHUE JIPYTrux MpUOHOB. U mosydwiics HEKHl KBa3MOPraHU3M HOBOI'O THIMA, YTO-TO
BpOZIE BHpYyca, TOIBKO Oe3 reHoB! Bemp okaszanach COBEpIICHHO HEHCTPEOMMON: Takou
«HENpPaBWJIBHO» CBEPHYTHIM MPUOH HE MEpeBapUBAacTCs B JKEIyJAKe, I[ONajgaeT B
nepueprIecKyt0o HEPBHYIO CHUCTEMY W CIIOBHO IPH IIETTHOW pPEaKIMH 3acCTaBISET TaK K€
CBOpAuMBaTbCA BCE TMPUOHBI B HEPBHBIX KIETKaX — 3Ta BOJHA «HENPABUIBHOTO
CBOpAaYMBaHUSA» JOXOIUT A0 MO3ra, IZl€ «HENpPaBUJIBHBIN» O€IOK «0OBOJAKMBAET» BCE
HEHPOHBI (BeAb OH HEYHUUYTOXXKHUM), B pE3yJbTaTe€ 4YEro 4elOBEK CXOAMT C yMa M BCKOpE
ymupaer. O1HUM U3 HauboJiee SIpKUX MPOSIBICHUN BO3MOKHOCTEH MPUOHOB CTall TOT Camblid
ry0uarthiii sHIIEPATUT (CKKOPOBBE OCHICHCTBOY»), KOTOPBIM HE TaK JaBHO €1Ba HE YHUUTOXKHII
JKUBOTHOBOJICTBO M MSICHYIO IIPOMBIIIIEHHOCTD Psifia CTPaH.

UToOBbl OCTAaHOBUTH TaKOM aBTOKATATUTUYECKUH (CAMOYCKOPSIOLIUIICS ) LIUKII, HEOOXOIMMO
YHUYTOKUTh BCE «HENPABWIBHBIC» MPUOHBI 10 nociennero. Ha atom npumepe BUAHO, 4TO
ABTOKATAIMTUYECKUN IIUKI MOXKET CTaTh CTpAallHOW CHUJIOW: pa3 BO3HHKHYB, OH OyJner
aKTUBHO BOCIIPOM3BOJUTHCS W TIOAJEPKUBATh caM ce0sl, U OCTAaHOBUTH €TI0 OKa3bIBaeTCs
OYEHb HEMPOCTO. BOT M HAOMMHAET OH 3apOJbIII TOM CAMOW TAaMHCTBEHHOW <GKU3HEHHOM
CUJIBD», KOTOPYIO YK€ HE pa3 MbITAINCH PEICTABUTh JIBHKYLIEN CUIION HBOJIFOLIUU.

Poabs PHK B nnpoucxoxkaeHum KU3HA

IlepBMYHON aBTOKATAIMTHYECKOM CHUCTEMOW, C KOTOpPOM Hayajach >XKM3Hb Ha 3eMlle,
CKOpee BCero, Morja okasarbcsi KopoTkas Mojekyina PHK, cnocoOnas karanmsmpoBathb
CHHTE3 COOCTBEHHBIX KOMMH. Bo3HUKIIas aBTOKAaTaIMTHYECKas CUCTEMa J0JKHA Obuia cpasy
BOMpaTh B ce0s U apyrue adMOreHHo cuHTe3npoBaHHBIE MoJiekynsl PHK — Takas PHK (c
HOJMMEpa3HON aKTHUBHOCTHIO) OyJeT CHHTE3MPOBATh HE TOJBKO CBOM COOCTBEHHBIE KOIHUH,
HO U KomuM Jpyrux «coceaux» PHK, xoTopble TeM caMblM CTAHOBSITCSI MAaT€pUaJIOM ISt
orbopa. M 3aech BHOMHE YMECTHO OTMETHUTh, YTO, KakK II0Ka3aHO B Ja0OpaTOPHBIX
AKCIIEPUMEHTAX, omoop U Jaxe bopbba 3a cyuwjecmsogaHue sIpKO TPOSBIAIOTCA yXKE B
MPOCTEHIINX AaBTOKATATUTHUECKUX IHMKJIaX — Haubonee «yAadHeie» (d(dexTuBHBIC)
KaTaJIUTUYECKUE LUKIbl OBICTPO  «pa3pacTaloTCsS» U «BBITECHSAIOT» CBOMX MeEHee
3¢ (HEKTUBHBIX «COTIEPHUKOBY.

Tak u4To, yuuThIBas HE Tak JaBHO oOOHapyxeHHyl crnocooHocts PHK BbemonHsTh
pa3nuuHble Katanutuueckue (pepmeHTatuBHble) PpyHKIMU, U3 MoA0OHON mepBuyHOi PHK-
CHCTEMBI MOT JOBOJIBHO OBICTpO copMupoBaThcs Tak HaszbiBaemblii PHK-opranmsm —
NPEIUIECTBEHHUK >KMBOM KieTKH. OJtoT PHK-opranusm yke Mor, «BOBJEKas» B CBOIO
METa0OJIMYECKyl0 CeTh CHadajla KOpPOTKHME, aTmoToM u Oojiee JJIUHHBIE OCJNKH,
COBEPILEHCTBOBAaTh MEXaHU3Mbl cHHTe3a OenkoB Ha ocHoBe PHK-¢pepmenToB, utO
MOCTENIEHHO MPUBENO K (POPMUPOBAHUIO F€HETHUUYECKOTO KOJa U COBPEMEHHBIX MEXaHU3MOB
CHHTe3a OeKa.
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JBOJIIOIMIO HE CBECTH K TEOPHH BEPOSITHOCTEH

OnHO W3 XapaKTEePHBIX BO3PAKEHHUN MPOTHB KJIACCHUECKOW TEOPHH SBOJIOIUN COCTOUT B
TOM, YTO CO3[aHUE JIO0Or0 CIOXHOTO 3JIEMEHTa — HampuMmep, HOBOro (GepmMeHTa — B
pe3ynbTare HaKOIUIEHUS CIydallHBIX MyTauuil (ciay4ailHoro nepebopa BapHUaHTOB)
HEBO3MOKHO C TOYKH 3PEHUS TEOpUU BeposTHOCTEH. TUMUYHBINA «PYHKIIMOHANBHEII OOk
COCTOUT M3 HECKOJBKUX COTCH KOMOMHAIWN aMUHOKHCIOT (OCHOBHBIX aMHHOKHCIIOT BCETO
20). 3HauuT, pacCcy Aal0T KPEAIMOHUCTHI, YTOOBI METOIOM CIy4allHOTo mepedopa MoIyduTh
«(QYHKIIMOHAIBHBIN» OOk u3 XoTs Obl 100 aMUHOKHCIIOT, HYXKHO TepeOparh CTOJIBKO
BapHaHTOB, YTO HAa TO HE XBATUT BCETO BPEMEHU CyIllecTBOBaHusl BcenenHnoil. BepostHOCTh
CIy4yaifHOM caMOocOOpKH pabouero Oeika CpaBHUBAIOT C BEPOSITHOCTHIO CAMOCOOPKH, CKAXKEM,
camoJieTa U3 Mycopa B pe3yJibTaTe MPOXO0KICHHS cMepya M0 TOPOICKON CBaJIKE.

B uewm e npuHIMNMagbHas ommoOKa B 3TUX paccykaeHusx? Ha camom gene ommbOOK TyT
MHOro. OJHa U3 OCHOBHBIX COCTOMT B CIEAYIOIIEM: IPOTPECCUBHBIE 3BOJIOLHUOHHBIC
npeoOpa3oBaHMsi — BOBCE HE PE3yJbTaT Mepedopa BCEX BO3MOXKHBIX BapuaHTOB. OOBIYHO BO
BCEX NpeoOpa3oBaHUSX B KHUBBIX CHUCTEMaX HCIIONB3YeTCsS OJOYHBINA, WIM MOJIYJBHBIM,
npuHiun cOopku. Kak yxe He pa3 oTMeyalnoch, €Iie A0 TOSBICHUS KHU3HH, B XOJE
a0MOTeHHOTO CUHTE3a, M3 aMUHOKHCIIOT BIIOJIHE MOTJTIU C(hOPMUPOBATHCS KOPOTKHUE OEIKOBHIE
MOJIEKYJIBI, TIPEACTABIISIONINE COO0H ClTydaifHple KOMOMHAIMY aMHHOKHUCIIOT. OKa3aiock, 4To
yK€ Takue KOpPOTKHE OeNku o0dalaloT Cla0bIMU KAaTAIUTUYECKUMHU CBOMCTBAMH, MPHUEM
CBOWCTBA 3TU Pa3HbBIC Y PA3HBIX MOJIEKYJI. boJbIme, CoKHBIE, HACTOSIINEY OeNKH (IpuYeM
BCE€ UX BUJBI — BCE TaK Ha3bIBa€Mble CEMENCTBA OENKOB, MPUCYTCTBYIOUINE B KIETKE) MOTIU
chopMHpOBATHCS KaK KOMOWHAIIMH U3 OJHOW— JABYX COTEH TaKHUX CPAaBHUTEIFHO KOPOTKHX
KycoukoB(0510k0B). CyJisl IO CTPYKTYpEe U3BECTHBIX OENIKOB, NIMEHHO TaK B MPHUPOJIE JEJI0 U
o0crosuo.

CumbOuo3

bnounsIil npuHIMI COOPKU CIOXKHBIX CUCTEM U3 MPOCTHIX SPKO MPOSBISAETCA B (PeHOMEHE
cuMOMO03a. YKe TOBOPUIIOCH O TMOSIBJICHUM 3YKApUOT Kak 00 OJHOM M3 JBYX Ba)KHEHIIMX
9BOJIIOLMOHHBIX COOBITUH 3a BCIO HCTOPUIO KM3HU. Tak BOT, dyKapuoTHYecKas KJeTKa
BO3HUKJIA B pe3yjbTaTe CUMOMO3a HECKOJIIBKUX Pa3HbIX BUAOB MIPOKAPUOT — OakTepuil. ITH
O0akTepuM CHayajga JIOJIO CYLIECTBOBAIM KaK KOMIIOHEHTbl HMHTETPUPOBAHHOIO
OaxTepuanbHOoro coooOuiectBa. Ilocine Toro kak MexJay HMMM YCTAaHOBHWJIACh YCTOWYHMBAs
cUcTeMa B3aUMOJACWUCTBUI M B3aUMHOM KOOPAMHALMHU, 3TH OaKTepUH CIMINCh B E€IAMHBIN
OpraHu3M, KOTOPBIA U CTaJl NEPBOU 3yKapHOTUIECKOUN KIETKOM.

Cum0O103, BO3MOXKHO, ChITpaj OOJIBIIYIO POJIb M B JPYTUX IPOrPECCUBHBIX IBOIIOLMOHHBIX
npeoOpaszoBanusax. CaMble U3BECTHBIE IPUMEPBI: KOPAJLIbI, JTUIIAMHUKY, )KBaUHbIE, TEPMUTHI.
SBnenus cumOuo3a urpanu OOJIBIIYIO POJb U B APYTUX clydasXx apoMop(o30B, MyCTb 3TO
IPOSIBIISIIOCH U HE CTOJIb SIPKO.

IpeaganTanuu

He meHee BaxkHa B HBOJMIIOLMM WU POJb NpeajanTalMd (CKPBITBIX BO3MOXKHOCTEH K
n3MeHeHusAM). HoBble «pyHKIUM» U PEryisaTOpHbIE CBSA3M BO3HUKAIOT HE «M3 HUYETO», A U3
TOW OrPOMHOM Macchl BTOPOCTETIEHHBIX MJIM MOOOUYHBIX (DYHKIMH U PETYNIATOPHBIX CBs3EH,
KOTOpbIE HEN30€KHO MPUCYTCTBYIOT B PETYJIATOPHO-META00INYECKON CETH MPOCTO-HANIPOCTO
B CHJIy CaMOM €€ IPUPOIbI.

HoBble reHbl 0OBIMHO 00pa3yroTcs B pe3yibTaTe IyIUIMKAlUM (MyTalUH, B pe3ysbTaTe
KOTOPOM TMPOMCXOAMUT YABOCHHE OTACIBHBIX YYAacCTKOB) CTapblX I'€HOB M IOCIEAYIOLIETO
«PacXOKACHUS» UX (PYHKLUH, KOI/1a OJJUH U3 T€HOB COXPAHSAET CTapy0 OCHOBHYIO (DyHKIIHIO,
a BTOPOH yCHJIUBAET KaKyIO-TO U3 OBIBIIMX BTOPOCTEIICHHBIX (PYHKIUH.

Yckopenue nporpecca

B 3axnrodeHne Henb3s HE 3aTPOHYTH OJUH U3 CaMbIX CIIOPHBIX BOIIPOCOB 3BOJIOLHUOHHON
TEOpUU —  ABTOKATAIUTUYECKUN  (CaMOYCKOPSIOIIMICS)  XapakTep  3BOJIOLHUOHHOIO
mporpecca.
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Kak yxe oTMeuasnoch, NMaJeoHTOJOTHYECKAs! JIETOMUCh CBHUJETENbCTBYET: UYEM CIIOKHEE
OpTraHHU3M, TEM BHIIIE BEPOSTHOCTh TOTO, YTO KaKHE-TO U3 €ro MOTOMKOB MOTYT CTaTh €IIe
Oonee cnoxHbIMH. MHBIME croBaMu, HaONIONAeTCsT HEYTO BPOAE CaMOYCKOPECHHS
(aBTOKaTanM3a) B ABOJIOLIMOHHOM TMporpecce. YeM 3TO MOXKeT ObITh BbI3BaHO? DTa Tema
KpaiiHe ciabo pa3paboTaHa B COBPEMEHHOW OSBOJIOIMOHHON TEOPWUH, HO OAHO W3
00BSICHEHUH, 0 MHEHHIO aBTOPA, MOTJIO OBl 3aKIII0OUATHCS B CIICTYIOIIEM.

B xoze sBoIOLIMK TOKEH TOCTUTaThCsl CBOETO PO/a PErYISTOPHBIA KOMIPOMHUCC MEXAY
TpeOOBaHUSIMU  aJaNTHUBHOCTU (CIIOCOOHOCTH TMEpecTpamBaThC B  COOTBETCTBHH  C
U3MEHEHHUEM BHEIIHMX YCJIOBUI) M LEJIOCTHOCTU XKHUBOW cucrembl. IlepBas rpymnma,
ompezenseMas OCOOEHHOCTSMHU B3aUMOOTHOLICHHM OpraHM3Ma ¢ BHEIIHEH Ccpemoid,
CTPEMHUTCS YBEJIMYUTHh POJb BHEIIHUX PpEryasuuil (4ToObl aJeKBAaTHO pearupoBaTh Ha
U3MEHEHHE YCIIOBUI OKpykarleld cpenbl). Bropas rpymma, AUKTyeMas LETOCTHOCTHIO
OpraHu3Ma, CTPEMUTCSl YBEIIMYUTh POJIb BHYTPEHHUX PETYISAIUN (4TOOBI OTACIbHBIC YaCTH U
(GYHKIIUM CIIOKHOM CHCTEMBI, MOJAOTHAHHBIE APYT K APYry, pa3BUBAINCH U JCHCTBOBAIU
COTJIACOBAHHO).

PykoBoACTBYSICE ~ COOOpaKeHHSIMM O  BO3MOXHOCTSIX  JIOCTIDKEHHS  yKa3aHHOTO
KOMIIPOMHUCCA, MO>KHO BBICTPOUTH CIEAYIOLIYIO0 CXEMY, OIPEIEISIONIYI0 HalpaBlieHUE
SBOJIIOIIMM: YCIOXKHEHHE — TpoldiieMa TMOAAepKaHHUS IEJIOCTHOCTH —  OOpalieHue
PEryJIsTOPHBIX CBSI3€W BHYTph — IpoOJieMa aJeKBaTHON peakIMM Ha BHEIIHWE YCIOBUS —
HEOOXOUMOCTh (DOPMHUPOBAHMS HOBBIX BHEIIHUX PETYJSTOPHBIX CBSI3eH — JanbHeiIee
YCIIO)KHEHHUE.

UeM crokHee OpraHu3M, TeM TpyAHee oOecleyuBaTh COTJIACOBAHHYIO paboOTy BCEX €ro
yacTel. DTO HEM30€XKHO BEAET K Pa3BUTHIO «BHYTPEHHHMX» PEryJISTOPHBIX CBSI3€H —
AKTUBHOCTh T€HOB M «(PYHKIMOHAIbHBIX» OEIKOB BO Bce Oonbiield wmepe Oyner
peryJIMpoBaThCs KaKUMH-TO BHYTPEHHUMH (DAKTOpaMH, a HE TOJIBKO HANPSIMYHI BHEIIHUMH
ctumynamu. [Iporpeccupytomiee oOpaleHne peryIsTOPHBIX CBs3ei «BHYTpPb» Bpojae Obl
BEJET K TOMY, YTO OpraHU3M Kak OBl «3aMbIKaeTcs Ha ceOs», KOHICHTPUPYETCS Ha CBOEM
BHYTPEHHEM COCTOSIHUM U CTAHOBHUTCS OoJiee YSI3BUMBIM K U3MEHEHUIO BHEIIHUX (haKTOPOB.
Bo3nukaer KOH(IMKT MeXAy HEOOXOAMMOCTBIO MOAEP)KHUBATH IIEIOCTHOCTH CIIOXKHOTO
OpraHu3Ma M aJeKBaTHO PearupoBaTh HAa M3MEHEHHUS BHEUIHUX YCJIOBUUA. DTOT KOHQMIUKT
MOXET OBITh pa3pelIeH:

a. (opMHUPOBAaHHEM HOBBIX BHEIIHUX PETYJISTOPHBIX CBSI3EH;

b. mMOBBIIIEHHEM HE3aBUCUMOCTH OpraHW3Ma OT BHEUTHUX YCJIOBHUU IyTEM MOAJEPKaHUS
BHYTPEHHETO TOMeocTa3a (Hampumep, MOCTOSHHOW TeMIepaTyphl Tejia), 4TOObl M3MEHEHHUE
BHEITHUX (DaKTOPOB pEXe TIMOPOXKAAI0 TMPOTUBOPEUUS C BHYTPEHHUMH WpOIECCaMH B
OpraHu3Me;

C. HCKYCCTBCHHBIM CO3JaHHEM WM HaXOXKJICHHEM s ceOs MOAXOIAIIMX YCIOBHH
(TEpMUTHHKH, THE3[a, JPYTHe >KWIMILNA); aKTUBHOE IMEpeMeIlleHHe B MECTa, IJie YCIOBHS
Oonee O1arompusATHBI (MUTPAIUS )KUBOTHBIX, IEPEJIETHI IITULIHI).

He BbI3BIBacT COMHEHMH, YTO 1000 M3 MEPEUUCICHHBIX MyTEH, B CBOIO OYepeib, TpeOyeT
JATbHEHIIETO YCIIOKHEHUSI opraHu3ma. [lepBblii My Th BBOJUT HOBBIE BHEIIHUE PETYJIATOPHbBIC
CBS3M — OYEBHJIHOE YcCJloXHeHHe. Brtopoit myTh TpeOyeT MNporpecCUBHOIO pPa3BUTHS
MeTa0oaM3Ma, TOKPOBHBIX TKaHEW — 371eCh TOXe 0e3 YCIOXKHEHHS BCEHl CHCTEMBI
He 00ouTHCh. TpeTuil myTh NIpenarnonaraeT pa3BUTHE HEPBHOM CUCTEMBI — PETYISATOPHOMN
CUCTEMBI CaMOTO BBICOKOTO YPOBHH.

B or1oii cxeme MOXHO YCMOTPETh MEXaHHM3M IIOJIOKUTEIBLHON OOpaTHOM CBSI3H:
YCIIO)KHEHHE CUCTEMbI BEIET K KOH(IHMKTY, CHITHE KOTOPOTO BO3MOXKHO TOJBKO ITyTEM
JANbHENIIET0 yCI0KHEeHUs. BO3MOXKHO, B 3TOM K€ U KpOETCsS OCHOBHAs MPUYMHA YCKOPEHUs
nporpecca.

A BOT emie oJHa BO3MOKHAs II€TIOYKa M3MEHEHUH B XOJIe IBOJIIOIMH: YCIOKHEHHE —>
MOSIBJICHUE MHO’KECTBA HOBBIX KPEOJOB (HE3aIIaHUPOBAHHBIX, CIYYAHHBIX OTKIOHEHHH OT
HOpPMBI, B YaCTHOCTH, OT HOPMAJbHOIO Tpollecca pa3BUTUS OpraHu3Ma) — yrposa
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[IEIOCTHOCTH M KH3HECTIOCOOHOCTH — HEOOXOIMMOCTH MOSIBIICHHSI HOBBIX PETYJISTOPHBIX
CBS3EH.

MOo’XHO OTMETHUTBH U ellle OAUH acnekT. JIroboe «3neMeHTapHOe yClI0KHEHHEe» (TI0sSBIICHUE
HOBOH peryisTOpHOW CBA3M) aBTOMAaTHYECKU BEJET K BO3HMKHOBEHHIO MHOXXECTBAa HOBBIX
KpPEOJI0OB, KOTOpbIE MOTYT MpOSIBUTHCS NpU H3MeHeHMM ycinoBui. [lomanmas B ycnoBus,
Ha KOTOpbIE OHa «HE ObUIa paccuuTaHa», HOBas CBs3b (BKIIIOYEHHAs, KaK y>K€ OTMEyasoch,
B €JIMHYI0 OOILYIO0 CETh W BIUSIOLIAs B KOHEYHOM MTOI€ HAa BCE MPOLECCHl B OpPraHU3ME)
MOXET JaTh pas3U4Hble «HENpeABUICHHbIE» 3(PPeKThl. DTO, € OJHOW CTOPOHBI, HOBBIE
npeajanTalid W HOBBIM «MaTepuan it 0TOOpa», C OPYroil — yBEIWYEHHE YaCTOTHI
«HENPEABUICHHBIX», CIy4YalHBIX OTKJIOHEHMH CTaBUT IIOJ YIpo3y LEJIOCTHOCTb U
KHU3HECTIOCOOHOCTH CHCTEMBI. CTIPaBUTHCSA C ATHM MOOOYHBIM (PPEKTOM YCIOKHEHHS 4acTO
ObIBAaCT BO3MOXHO JIMILb ITyTEM JIAJIbHEHINEro yCIOKHEHHs (HalpuMep, K «3adapaxIuBILei»
PEryJIsTOPHON CBSI3U J00ABIIIETCS HOBas PETYJSATOPHAs CBSI3b, PEryJUpYIOLIasl MPEKHION).
Takum o0pazoM, W TpU TakOM IMOJIXOAE IPOLECC YCIOKHEHHsS  OKas3bIBaeTcs
ABTOKATAJIUTUYECKUM U UJIET C YCKOPEHUEM.

I'EHETHUYECKA MOIAEPHU3AIIUSA: PASBBEUBAEM MHU®bI O
I'MO.

ITanunn A., Hayllelﬁ compyduuk cekmopa MOJIeKle}lpHOii Jeonirouuu

Hucmumyma npoonem nepedauu ungpopmayuu PAH

«ITonynsipHast mexanuka» N8, 2014

Bo BceneHHOI cTpaTernyeckoii kommblOTepHoii urpbl StarCraft BHe3emHasi
paca 3eproB mnpuMedaTeJlbHa TeM, YTO HAYYWJACh YCBaMBaTh TIeHeTHYeCKHil
MaTepua JPyrux OpraHu3MoB U MPeoOpa3oBbIBATH COOCTBEHHBIE TeHbI, MEHSSCh U
aJanTUPYSCh K HOBBIM YCJIOBHUSIM. JTa, HA NMePBbIH B3I, (paHTacTHUYeCKas] Hjesi
HAMHOTO0 0JIMKe K peajTbHbIM BO3MOKHOCTSM KUBBIX OPraHU3MOB, YeM KaKeTCsl.

Ceroanst ™Mbl oueHb MHOro 3HaeM npo JIHK: sToil aByxuemoueyHoil Moiiekylie
MOCBAIIEHO OoJiee JBYX MIJUIMOHOB Hay4dHbIX myOmukarmuii. Momekyny JIHK moxHO
paccMOTpeTh Kak TEKCT, HAMUCAHHBIA C MCTOJb30BaHUEM alipaBUTa W3 YETHIpEX OYKB
(nykneotu10B). COBOKYITHOCTh BCEX HYKIJIEOTHIOB, COCTaBIISIOUIMX XPOMOCOMBI JIF0OOOTO
OpraHm3Ma, Ha3bIBa€TCSI TEHOMOM. ['€HOM 4deNoBeKa HACUMUTHIBACT MPUMEPHO TPHU
MuIMapa «O0yKkBy.

OtTnenbHble YYacTKM TEHOMa MPEACTAaBIAIOT co00if  000COONEHHBIE TE€HbI —
(GyHKIIMOHATIbHBIE AJIEMEHTHI, KOTOpPbIE Yalle BCEro OTBEYAIOT 3a CHHTE3 KOHKPETHBIX
6enkoB. Y uenoBeka okoyo 20 000 xomgupyromux Oenku reHoB. benku, Kak 1 MOJIEKYJIbI
JHK, sABmsroTCs nONIMMEpaMH, HO COCTOSAT HE U3 HyKJICOTHJIOB, a U3 aMHUHOKHCIIOT.
«AndaBuT» aMUHOKHCIIOT, BXOJSIINX B COCTaB 0eIKoB, HacuuThiBaeT 20 MoyieKys. 3Has
HYKJICOTHUAHYIO TIOCIIEI0BATEIbHOCTh I'€HAa, MOKHO TOYHO OINpPEAETUTh AMUHOKHUCIOTHYIO
MOCIIEI0BATEIHHOCTh O€JKa, KOTOpBI OH KomupyeT. [leno B TOM, 4TO BCE OpraHU3MBI
WCIIOJIB3YIOT OAWMH U TOT ke (C HEOOJBITUMHU BapUAlMsIMU) XOPOIIO HW3YYCHHBIN
TeHEeTHYECKUA KOJ — TpaBWJIa COOTBETCTBUS KOJOHOB (TPOEK HYKJICOTHIOB)
onpefeNieHHbIM aMUHOKHcIoTaM. [lojoOHasi yHUBEpCalbHOCTH IO3BOJIIET TI'eHaM
U3 OJIHOTO OpraHu3Ma paboTaTh B IPYTOM OpraHU3ME U MPU 3TOM IPOU3BOAMTH TOT KE
caMblii OeloK.

EcrecTBeHHass MHIKeHePUS

OmuH 13 OCHOBHBIX METOJOB T'€HHOM HWHXXEHEPUU PACTEHUU  HCIOJB3YEeT
arpoOakTepuu U pa3pabOTaHHBIM UMH MEXaHW3M MOIU(PUKALUN PACTUTEIHHBIX T€HOMOB
(em. «IIM» Ne  10'2005). Tensr oOWTarOmMUX B IOYBE arpoOAKTepUll KOJAUPYIOT
CHeluanbHble OENKHU, CIOCOOHBIE «IIPOTAIIUTH» ompeneneHnyo Monekyny JHK
B PACTUTENIBHYIO KJIETKY, BCTPOUTH €€ B PACTUTEIbHBI T€HOM W TEM CaMbIM 3aCTaBUTh
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pacTeHue TPOW3BOAWUTH HY)KHBIE Uil OaKTepuu THTATENbHBIC BEIIECTBA. YUYCHBIE
M03aMMCTBOBAJIM 3Ty UJACI0 U HAIIKM €i MpUMEHEHHE, 3aMEHUB HYKHbIE OaKTepUsM I'€HBbI
Ha T€, KOTOPBIC KOTUPYIOT OCIIKHM, HEOOXOIMMBIE B CEITLCKOM Xo3siicTBe. Hampumep, Bt-
TOKCUHBI, KOTOPbIE MPOU3BOASIT MOUBEHHbIE OakTepuu Bacillus thuringiensis, abCOIIOTHO
Oe30macHbIe ISl MICKOITUTAIOIINX U SIOBUTHIE JIJISI HEKOTOPBIX HACEKOMBIX, M OCJKH,
NpUAIOIIME PACTEHUIO YCTOWYMBOCTh K KOHKPETHOMY TepOuIy.

OOMeH reHamu 1Sl OaKTepHid, Jake HE POACTBEHHBIX, — OUYEHb PACIPOCTPAHEHHOE
sBiaeHue. VIMEHHO u3-3a 3TOr0 MUKPOOBI, YCTOMUYMBBIE K NEHULWIUHY, MOSBUIUCH YXKe
gyepe3 HECKOJIBKO JIET MoCcyie Hadalla €r0 MacCOBOTO NMPUMEHEHHs], a B HAIIM THU Ipodiiema
YCTOMUMBOCTH K aHTUOMOTHKAM CTaJla OJHOM U3 CaMbIX TPEBOXKHBIX B MEIUIMHE.

OT BHPYCOB K OpraHusMam

EcTecTBeHHON  «reHHOW  WHXKEHEepueh» 3aHUMAaroTCsl  HE TOJIbKO  OakKTepuH,
HO U BUPYCHI. B reHOMax MHOIMX OpPraHM3MOB, BKJIIOYasl Y€JI0BEKa, €CTh TPAHCIO30HBI —
ObIBIIME BHUpPYCHI, KOTOpble naBHO BcTpomwiuch B JIHK xo3duHa wu, kak mpasuio,
HE TMPUHOCS EMY BpeElla, MOTYT «IIEpECKAKUBATh» C OJHOTO MECTa B TEHOME Ha JPYyToe€.

PerpoBupycsl (takue xkak BMIY) ymeroT BCTpauBaTh CBOM T'€HETMUECKUI MaTepual
OpsSMO B F€HOM 3YKAPHUOTHYECKUX KIJIETOK (Hampumep, KIETOK 4eJoBeKa). AEHOBHPYCHI
HE BCTPAMBAIOT CBOIO TEHETHYECKYI0O HWH(GOPMAIMIO B FT€HOMBI XHBOTHBIX M PACTCHHIA:
UX T€Hbl MOTYT BKIIOYaTbCcs M paboTaTth 0Oe3 3TOro. ODTH U ApYrHe BHUPYCHl AKTHUBHO
WCIIOJIB3YIOTCS B F€HHOM Tepanmuu Ui JIEYEHHs LEJIOro CIIEKTpa HaCIeACTBEHHBIX
3a00J1eBaHUH.

Takum 00pa3oM, ecTeCTBEHHAsi T€HHasi MHXCHEPHsS OYEHb IIUPOKO HCIOIBb3YETCs
B IIPUPOJIE U UTPAET OTPOMHYIO POJb B aJaNTallud OPraHU3MOB K OKPY’KaloLEH cpene.
Eme BakHee TO, YTO BCE JKMBBIE OPraHMU3MBbI IIOCTOSIHHO MOJBEPrarOTCs N€HETUYECKUM
W3MEHEHUSIM B pe3yJIbTaTe ClaydalHbIX MyTauuil. M3 3Toro ciemyer Ba)KHBIA BBIBOX:
[0 CYyTH, KaXAbli OpraHu3M (€Cciau He CUUTaTh KIIOHOB) SBJSETCS YHHKAJIbHBIM
Y T€HEeTUYECKH MOJU(PHUIHMPOBAHHBIM 10 CPABHEHUIO CO CBOMMH MpeaKaMH. Y HEro ecTb
KaK HOBBIE MyTallM, TaK W HOBblE€ KOMOMHAIIMM CYIIECTBOBABIIMX paHEE BapUaHTOB
IT€HOB — BTEHOME JII00Oro pebeHKa OOHapYyKUBAIOTCA JECATKH TI'CHETUYECKHUX
BapHaHTOB, KOTOPBIX HE OBLJIO HU y OJHOTO U3 poauTteneil. Kpome BO3HUKHOBEHMSI HOBBIX
MYTallU{, B XOAE TIOJOBOIO DPA3MHOMKEHHUS B KAKIOM IIOKOJIEHUM BO3HUKAET HOBAs
KOMOMHALINA YK€ CYIIECTBYIOIINX Y POIUTENIEH T€HETUUECKUX BapUAHTOB.

IIpoBepeHo B onbITax

CeronHs akTUBHO 0OCy’kaaercsi 0€30MacHOCTh MUILEBBIX MPOJIYKTOB, COJEPIKAILIMX
reHeruyeckn MonauduuupoBanuble opraHusmbl (I'MO). Jng npoayKToB T'eHHOM
UH)XEHEPUH, OCYIIECTBIAEMONH 4YeNOBEKOM, HAMHOIO JIydllle TMOAXOIUT TEepMHUH
«TE€HETHUYECKH MOJEPHU3UPOBAHHBIE OPraHU3MbD», TaK KaK '€HHasl HHKEHEPHUS MO3BOJISET
YCKOPHTD T€ MPOLECCH TeHETUYECKHX U3MEHEHUH, KOTOPBIE CAMOCTOSITENILHO IPOUCXOIAT
B IIPUPOJIE, U HAPAaBUTh UX B HYXKHOE 4elOBeKy pycio. OIHAKO MeXIy MeXaHU3MaMHu
TeHETUYECKOM MOJIEpHU3ALUU U IPUPOAHBIMU IPOIECCaMU F€HETHUECKON MOou(pUKaIIK
HET HUKAaKUX CYIIECTBEHHBIX Pa3JIn4Mii, IO3TOMY BIIOJIHE OOOCHOBAaHHO MOYXHO CUUTATh,
YTO MPOU3BOACTBO ' M-IIpOAYKTOB MUTaHUS HE HECET JOMOJHUTEIbHBIX PUCKOB.

Opnako, Kak W J00as HaydHas TuUIoTe3a, Oe3omacHocTh ['MO Hyxmanachk
B OKCIIEPUMEHTAIbHOM  MpoBepke.  Bompekn  MHOrOYMCICHHBIM  YTBEPXKIECHUSIM
npoTtuBHUKOB I'MO, 3TOT BONpOC OYEHb U OYEHb TIIATEIBHO HCCIEAYETCSl HE MEepPBbIN
necatok jer. Boartom romy Bkypuane Critical reviews in biotechnology 6b11
omyOinukoBaH 0030p 1moutd 1800 HayuyHbIX paboT, MOCBALIECHHBIX H3YUYEHHUIO
6e3onacHoct 'MO 3a nociennue aecath jeT. JIMIb B TpeX MCCIEAOBAHUAX BO3HUKIH
MOJIO3PEHMSI O HEraTUBHOM BIIMSIHUU TPEX KOHKPETHBIX ['M-cOpTOB, HO 3TH MOJ03pEHUS
HE ONpaBJAIIUCh, €lIe B IBYX Cllydasx Obljla yCTAaHOBJIECHA MOTEHIMAIbHAS aJUIEPTeHHOCTb
['M-coproB. EnuHCTBEHHBIH NOATBEP)KICHHBIA Cily4yail Kacajcsi TeHa Opa3uiIbCKOTO
opexa, BcrpanBaeMoro B ['M-copt con. CTanaapTHas B TAKMX CIIydasix MPOBEpKa peakiiuu
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CBIBOPOTKM KpOBHU JIIOJIEH, CTpajalolluxX ajuieprueid, Ha 6enok HoBoro I['M-copra,
IOKa3ajla CYyIECTBOBAHUE OINACHOCTH, M pa3pabOTYMKU OTKA3aJIUCh OT MPOABHIKEHUS
COpTa Ha PBHIHOK.

Kpome Toro, croutr otraensHOo ynoMmsiHyTh 0030p 2012 ronma, omyOIMKOBaHHBIM
B xkypHane Food and Chemical Toxicology, B KOTOpbIA BouLIO 12 MCCIen0BaHUIA
6e3onmacHocTn  ynorpebienus I'MO BmMuly Ha HECKOJbKUX (OT IBYX IO IMSATH)
MOKOJICHUSIX JKUBOTHBIX U elle 12 vccneaoBaHnuil Ha )KUBOTHBIX JOJITOCPOYHOTO (OT Tpex
MecseB A0 AByX JieT) notpedinenus MO B numy. ABTOpbl 0030pa MPUIIN K BHIBOIY
00 OTCYTCTBMHM  Kakux-Tu00  HeraTUBHBIX  3pdextoB MO (1m0 cpaBHEHHIO
C HEMOJIEPHU3UPOBAHHBIMU AHAJIOIaMU).

CkanpajabHble pa3odaadeHust

Bokpyr HekoTOphIX paloT, SKOOBI MOKA3bIBAIOIIUX Bpel OTHeIbHbIX ['M-copToB
pacTeHHi, BO3ZHUKAIOT Kypbe3bl. TUNMMYHBIN NpUMep, KOTOPbI OYeHb JIIOOAT NPUBOIUTD
npotuBHUKH MO, — 3T0 HamrymeBmIas myOJuKamus (QpaHIly3CKOTO HCCIEeI0BATENs
Cepanmunu B xxypHane Food and Chemical Toxicology, koTopblil yTBepkaan, uro I'M-
KyKypy3a BBI3BIBAaCT paK M YBEIHMUEHHE CMEPTHOCTH KpbIc. B HaywHO#l cpeme pabota
Cepanuuu BbI3Baja OypHBIE JUCKYCCHUH, HO HE IOTOMY, YTO MCCJIEIOBATENb IOJYYHI
U OITyOJIMKOBal KaKHe-TO YHUKaJlbHble AaHHble. [IpuunHON OBUIO TO, YTO € HAyYHOH
TOUKH 3peHUs paboTa Oblia BBINOJIHEHA KpaifHe HEOPEXKHO U cojiepskaia rpyOblie OMMOKH,
3aMETHBIE C [IEPBOTrO B3IJIAA.

Tem He meHee mnpexacraBieHHble CepanuHu (oTtorpaduu  KpbIC € KPYNHBIMU
OITyXOJISIMU MPOU3BEIN OIPOMHOE BIIeUaTJIEHHE Ha 00I1IeCTBEHHOCTh. HecMoTps Ha TO 4TO
€ro craThsl HE BblAEp)Kana OOBEKTUBHOM KPUTUKM U OblIa OTO3BaHa W3 XKypHaja,
ee MPOJIOJDKAIOT LUUTHPOBaTh NpoTUBHUKKM ['MO, KOTOpBIX HayyHasi CTOpOHA BOMpoca
SIBHO HE MHTEpeCyeT, a (poTorpaduu 60IBHBIX KPBIC 10 CUX MOP MOKA3bIBAIOT C HIKPAHOB.

Hayunblii ypoBeHb oOCyxJaeHuss moTeHuuaidbHoi omnacHoctu ['MO B CMU
U B OOILIIECTBE B LIEJIOM MOpakaeT HaMBHOCTHbIO. Ha mpuiaBkax MarasmHOB MOXKHO
BCTPETUTh Kpaxmal, coib H Jaxe Boay «0e3 I'MO». I'MO nocTosSHHO myTaroT
C KOHCEpBAaHTaMM, MECTHLUIAMH, CUHTETHYECKUMHU  YJIOOPEHUSMH U MUIIEBBIMU
no0aBKaMH, K KOTOPBIM T€HHAs! MH)KEHEPHUST HE UMEET MPSIMOTO oTHOMEHHs. OT peabHBIX
npobseM 0e30MacHOCTH MUTaHUSA MOJOOHBIE TUCKYCCUU YBOIAT B 00JACTh CHEKYJISALMMA
7 TTIOIMEHBI TTOHSTHIA.

Kpaxmau u sxxupsl 0e3 T'MO

CornacHo IocCTt P 51953-2002 «Kpaxman U KpaxMaJolpOayKThI»,
MOJU(DHUIIMPOBAHHBIMU ~ HA3bIBAIOT  KpaxXMallbl, CBOWCTBA  KOTOPBIX  HM3MCHCHBI
(eCTeCTBEHHO, B JIYYIIYI0 CTOPOHY IO CPAaBHEHHMIO C HaTypaJbHBIM) B pe3yJibTare
bU3UYECKON, XUMHUYECKOH, OHMOXMMHYECKOW WM KOMOMHMpPOBAHHOW 0OpabOTKH.
To nmo HeBeXecTBY, TOJIM AJII KPAacHOrO CJoBIa oOObIBaTelell 4YacTo IyraroT
«TEHETUYECKH MOAM(PHUIIMPOBAHHBIM Kpaxmanom». Elle oauH pacmpoCTpaHEHHBIH s
0e3rpaMOTHBIX JKYPHAIHCTOB —  «TPAHCTEHHBIE OKUPBD». Tak YacTo 0O03BIBAIOT
TPAHCH30MEPHI JKUPHBIX KHCIOT, WU TPAHCKUPHL. HU K Kpaxmanmy, HH K TpaHCKHpaM
TEHETHYECKHE METOIBI IIPSMOTO OTHOIICHUS HE UMEIOT.

OnacHOCTH — HACTOSIINE U HET

BrpoueMm, HE 3Ta cTaThs, HU Jpyrue HayyHbIe paOOTHI HE MBITAIOTCSA JO0Ka3aTh, YTO
I'MO «abcomoTHO Oe3omacHbl». Ha caMmom nene HU OJIMH TPOIYKT MUTAHUS HE SBIISETCS
abcomoTHO Oe3omacHbIM, Beb emle [laparensc cka3an 3HaMeHUTYI0 pasy: «Bcé ectb s,
M HUYTO HE JIMIICHO SAOBHTOCTH; OJHA JMIIL [03a JelaeT s He3aMeTHbIM». Jlaxke
0OBbIYHAsT KapTOIIKa MOKET BBI3BIBATH AJIEPTHUIO, a TIO3EJICHEBIIAS COACPKUT TOKCUIHBIE
aJIKAJIOUJIBI — COJIAHWHEI.

MoeT Iu  Kak-TO W3MEHUTHhCS paboTa YK€ HWMEIOIMUXCS TEHOB pPAaCTCHHUS
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B pe3yJibTaTe BCTpauBaHUs HOBOro rexa? /la, MoxkeT, HO OT UBMEHEHUN B pabOTe I'€HOB
HE 3aCTPAaxOBaH HU OJUH OpraHu3M. MOXET U B pe3yJibTaTe TEeHHOW WHXXCHEPUU
NOSIBUTBCSL  HOBBIH  COPT  pacTeHHs, KOTOPBIA  PAacCHpPOCTPAHUTCS 32 MPEIEIIbI
CEJIbCKOXO3SUCTBEHHBIX YTOAMM U KaK-TO TOBJHSET Ha 3KocucteMy? TeopeTrudyecku
U TAKOE€ BO3MOKHO, HO U 3TO MPOMCXOJUT B MPUPOJIE MOBCEMECTHO: MOSBISIOTCS HOBBIE
BUJIbI, SKOCUCTEMBl MEHSIOTCS, OAHH BUABl BBIMUDPAIOT, JIPYTHE 3aHUMAIOT WX MECTO.
OpHaKko HET OCHOBAHMH TOJIAraTh, YTO T€HHAsI HHKEHEPHSI HECET B ceOe JOMOTHUTEIbHbIC
PHUCKH JUIS OKPY>KaIoIEH Cpelbl WU Ui 3A0POBbs JII0JIeH WM >KMBOTHBIX. Ho mpo sTu
pucku noctostHao TpyOsT B CMU. [Touemy?

PerHok I'MO B 3HAuuTENbHON CTemeHW MoHomonu3upoBaH. Cpeau TUTAaHTOB
Ha IIEpBOM MecTe CTOUT KomnaHus Monsanto. Pasymeercs, kpynssie npoussoaurenn ['M-
CEeMSIH M TEXHOJOTUH 3aWHTEPEeCOBaHbI B MPHUOBUIN, Y HUX €CTh COOCTBEHHBIE MHTEPECHI
U coOcTBeHHOe 1000m. Ho oHM 3apabaThIBarOT JIEHBIM HE «U3 BO3AyXa», a Mpejyiaras
YEIIOBEYECTBY IMPOTPECCUBHBIC  CEIbCKOXO3AWCTBEHHBIE TEXHOJIOTHH, 32 KOTOPHIE
IIPOU3BOJUTENN FOJIOCYIOT CaMbIM yO€IUTENbHBIM 00pa3oM — JI0JJIapoOM, IIECO, F0aHEM U
T. II.

OCHOBHBIE ~ TPOW3BOAMTENH W MMOCTABUIMKH  «OPTraHMYECKUX»  MPOIYKTOB,
BBIPAIICHHBIX C UCIOJB30BAaHUEM YCTapeBIIUX TEXHOJOTHUH U, CleloBaTelbHO, Oolee
Joporux (HO He 00Jiee KaueCTBEHHBIX) — TOKE BOBCE HE MEJKUE (EepMEpBI, a TAKHUE ke
KPYMHbIE KOMIAHUM C MHOrOMUUTHApAHBIMU obOopotamu. Tompko B CIIIA perHOK
OpraHuyeckux npoaykroB coctaBmwi B 2012 roxy $31 mupa. DTo cepbe3Hblii Ou3Hec, U,
MOCKOJIBKY OPTraHUK-MPOAYKTHl HE UMEIOT Kakux-nubo mpeumyinects mnepen ['MO,
HO 00XOMSATCS JOPOXE B IMPOW3BOJACTBE, PHIHOYHBIMH METOJAaMHU KOHKYypHpoBath ¢ I'M-
copTamMu OHU He MOTyT. BoT u mpuxonutcs nocpenctsom CMU BHymaTh J10BEPUHMBHIM
NOTPEOUTENSIM HHYEM He OOOCHOBAaHHBIM CTpax Tmepenl MH(UIECKUMH «TE€HaMH
CKOPIIMOHA», KOTOPBIA M POXKIAET CIPOC HA AOPOTHE U HETEXHOJIOTUYHBIE «OPTaHUK-
npoaykTel». Kpome Toro, mporuBHukn I'MO, onmchIBaromme CTpamiHble OMAacHOCTH
T€HHO-MOIU(DUIIMPOBAHHBIX COPTOB, BBIpAOATHIBAIONIUX O€IOKB. thuringiensis, 0OBIYHO
3a0BIBAIOT YIIOMSIHYTh O TOM, YTO MPENapaThl HA OCHOBE TaKUX KYJIbTYP WU BBIICIEHHBIX
U3 HUX OEJKOB B «OPTraHUYECKOM 3eMJICAENIMN» pa3pelieHbl (U HIHPOKO MPUMEHSIOTCS).
Kak u HaTtypanbHBI HaBO3, KOTOPBIA MOXKET OKa3aThCS MCTOYHMKOM Ky4YH MATOT€HHBIX
OakTepuil U IpoUYeH HATYpaTbLHOM T'aI0CTH.

HemHOro mostMmTuku

CeromHsi TeHHas: WH)XCHEPHUS — OJIHA W3 HaWOOJIee W3YYCHHBIX C TOYKH 3pPCHUS
Oe3omacHOCTH TexHoJoruil. OHa MO3BOJIAET CO3/AaBaTh 0OJiee KaYeCTBEHHbBIE MPOIYKTHI
MUTAHWSI, YMEHBIIUTh KOJMYECTBO HCIOJIB3YEMbIX HA MOJIAX IECTUIUIOB | 3aIIUTUTh
OKpYXalolIylo cpefy (a, MMEHHO 3alllUTUTh: Ha MOJAX, 3aCeTHHBIX Bt-copramu, KHUBET
0OJIbIIIE HACEKOMBIX W ITHIl, Ye€M Ha «OOBIYHBIX», KOTOPBIC MPHUXOAUTCS PETYIISPHO
00pabaTbIBaTh MHCEKTUIIUAMHU).

Ho cymectByer wueme onHa mnpuuuHa «O00psOb» ¢ IMO — HCKIIOUYNUTEIBHO
nonutudeckas. CTpaHbl, 3HAUUTENBHO OTCTaBIIME B cepe OMOTEXHOJIOTUM, MBITAIOTCS
HAUTH TTOBOJT HE JOIYCTUTh OOJiee JEIIeBhIe MPOIYKThI U3 APYTHX CTPaH HA CBOW PHIHOK.
BnpouewMm, Takas 3ammMra OT€YECTBEHHBIX MPOU3BOJUTENEH OT MHOCTPAHHON MPOTYKIIUU
UMEET CMBICT TOJBKO B TOM CJy4ae, €CIIM MOMOTaeT BBIUTPATh BPEMs, YTOOBI Pa3BUTh
COOCTBEHHBIE TEXHOJIOTUU 10 KOHKYPEHTOCIIOCOOHOTO cOoCcTosiHMs. Ecnu ke 3Toro
HE JIeJIaTh, €CTh CEPhE3HBIN PHUCK OTCTaTh OT MUPOBOI'O HAYYHOTO W TEXHOJOTHUYECKOTO
ypoBHs. HaBcerna.

OU3NOJIOI'USA 3BE3I U ®PU3BUKA ) KUBOTHBIX
IItymenxo B., kanouoam ¢gpuzuxo-mamemamuueckux Hayk
«Hayka u xu3Hb» Ned, 2013
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Ectp xopommii anekaotr o ¢usuke u Omonoruu. HeoGxommmo mpenckasaTb pe3ysbTat
CKaueKk. DTy 3aady mapaieIbHO HaYMHAIOT pemats Gu3uk, Ouoinor, coruoior... Couuonor
YCEpAHO MPOBOJUT OMNPOCHL, cOOMpaeT HMH(MOPMALMIO MO MPEAbIIYIIMM CKaukKaMm, H3ydaeT
CTaTUCTUKY YCHEIIHbIX M HEYCHEIIHbIX IPOTHO30B. bHoIOr mnpuHHMMaeTrcs 3a HU3y4YeHHUE
POZIOCIIOBHBIX JIOIIAJeH, OepETcs 3a CIPaBOYHUKU IO T'€HETUKE U CEJEKLUHU, aHAIU3UPyeT
HacJIeyeMble MPU3HAKU MOPOA M UX BapuadenbHOCTh. UMK ke, Kak MpaBUIIO, HAYUHAET
peleHre 3ToH HEempoCTON 3a7adu ¢ aHaJM3a Oera JIoImaau, pacCMaTpHUBasl €ro Kak JBIKCHHE
OJIHOPOJIHOTO LIapa B BaKyyMe.

OTOT aHEKIOT B JAECMCTBUTEIBHOCTU JOBOJIBHO TOYHO OTPa)kaeT XapaKTEpHbIE YEepPThbI
pa3HbIx HaykK. Kaxnmas u3 HUX MMEEeT CBOU MPEIMET M METOHbI, KOTOPbIE OTJIMYAIOT €€ OT
npyrux. [louemy e pa3Hble HAYKH CMOTPSIT HA OAHU U TE XK€ ABJICHUS «Pa3sHbIMU Ia3aMu» U
TOBOPST «HA pa3HbIX s3bikax»? HaBepHoe, 31ech Aen0 B «HaydHOM pemnbede», TOUHee,
B «peinbede» Hallero Mupa.

JIBW>keHHe WCClIeIoBaTeNsl uYepe3 MHP HEMO3HAHHOTO BIIOJIHE MOXKHO YHOJ00UTH
JBUKEHHIO ITyTHUKOB I10 MOBEPXHOCTH 3€MJIM — uepe3 ropbl U nonusbl. [lo xpebtam uatu
CJI0KHO, XOTS 4acTO ITyTh IO HUM CaMblid KOPOTKHUU. [Ipoiiie cryCTUThCS B JOJIMHY WM YLIEIbE
U TaM IPOMTH BAOJb XpeOTa. BOT M ckarbiBaeTcs mccienoBaTesb MO0 B OJHY CTOPOHY OT
xpeOTa, b0 B APYTYIO, YIpoIias 00BEKT CBOETO UHTEPECa TEM MIIM HHBIM 00pa3oM M MoTydast
B 3aBUCHMOCTH OT 3TOTrO Ty WJIH UHYIO HayKy. CIyCK B TOJIMHY — 3TO YIIPOIIEHHUE, CBEACHHE
HEepa3pelmmnmMoi 3a1aun K 6oee mpocToil. Mbl OTKa3bIBaeMCs OT MHOTHX CYIIECTBEHHBIX YepT
Hamero xpe0Ta-o0BbeKTa, TepsSeM LEIOCTHOCTh MPEICTABICHHS O HEM M 3aBEJOMO MOKEM
OMMCaTh TOJIBKO OJHY €r0 CTOPOHY.

A TI03HaBaeM JIM MHUP B LIETTOCTHOCTU?

Kak sicHo W3 aHekaoTa, C KOTOpPOTO MbI Hayanu, Ouojorusi U (u3uKa — 3TO pa3HbIe
yiienbs. Pa3Hble METOIbl, pa3Hble YIPOLIEHHs, pa3Hble MOJAX0Jbl. PUKK MBITAETCS CBECTH
T100YI0 KUBYIO TBaph K MOJEJISAM W3 DJIEMEHTapHBIX KUPHHYMKOB. buomor naxe KpymHbIe
OJIOKM CYUTAaeT W3HAYaIbHO JaHHBIMU. B urore (u3umk He MOXKET OMHUCaTh BCIO BUAUMYIO
CJIOHOCTh U KpPacoTy *HBOT0 MHpa, OMOJIOT e He BCerJa BUAMT UX ocHOBaHue. Ho HeT nu
Mexay (uszukoit u Ouonoruei 6osee rirybokux pasnuuuii? He cocTosT i X MUPBI U3 pa3HBIX
MaTepHil, MOTUMNHSIOMIUXCS pa3HbIM 3aKOHaM?

OTH BONPOCHI OYEHb JOJITO€ BpPEMs OCTAaBAIUCH 0Oe3 sCHBIX OTBeTOB. COOTHOILEHHE
OpraHMYECKUX U HEOPTaHWYECKUX BEIIECTB ObLIO MPEIMETOM CIIOpa €II€ COBCEM HelaBHO (I10
HUCTOPUYECKUM Mepkam — 1mouTtu Buepa), B XIX Beke. Cuurtanoch, 4YTO OpraHuyYecKUe
BellecTBa O00JAJAalOT <« KU3HEHHOW CHJIOW» M HE MOTYT OBITh CHHTE3UPOBAHBI U3
Heoprannueckux. Korna B 1828 rony nemeuxuii xumnk ®@punpux Bénep u3 HeopraHnyeckux
BEUIECTB CHUHTE3UPOBAJ MOYEBHMHY, TO, MO0 €r0 COOCTBEHHBIM CJIOBaM, 3TO OBUIO «BEIHKON
Tparenueil B Hayke — yOMICTBOM NpeKpacHOil rumore3bl ypoaauBeIM (akrom». OmHako B
JEHCTBUTEIILHOCTH, «yOMICTBO TMPEKPACHOW THUMOTE3bD» (0 CYIICCTBOBAHUHU <(CKU3HEHHOM
CWJIBD), MPUHLIMIINAAIBHO OTJIMYAIOLIEW 3TH JABa Kjlacca COEIMHEHUM) MPOM30LLUIO JHIIb TPU
JECATUIIETUSI CITyCTs Oyaromapsi paboram (panity3ckoro pusukoxumuka Mapcenena beptio,
CYMEBILIETO CHUHTE3UPOBaTh €I pAd NPUPOJHBIX OPraHUYECKUX COCIUHEHUH U3
HEOPraHW4YeCKOro Marepuara.

Ho naxe eciu maTepus «OpraHMYECKOTO» U «MHHEPAIBHOIO» MHUPOB OJIHA, TO, MOYKET
ObITh, OHHU YIPABIAIOTCS pa3HbIMH 3akoHamu? JlelcTBUTEIbHO, MPU TEPBOM B3MIIAJE Ha
IIPOLIECCHI, IPOTEKAOLIUE B )KMBOM OpraHU3Me, TPyAHO IIOBEPUTH, UTO B HUX JAEHCTBYIOT TE K€
3aKOHBI, YTO U B HEOAYyLIEBIEHHON npupoae. [Io BoIOCTOKY BOoAa CTEKaeT BHU3, a IO CTBOJY
JKUBOI'O JepeBa MOAHMMAETCS BBEPX, OT KOPHEH K caMbIM BEpPXHUM JUCTBbAM. Ilo 3akoHam
mudGdy3un BeIecTBO JOKHO BBIXOJIUThH U3 00bEMA C BHICOKON KOHIIEHTpalUel TyJa, Ilie ero
KOHIEHTpanuss Hwke. HoTe xe pacTeHHs MOryT IOIJoWaTh W3 IIOYBBI 3JIEMEHTHI,
MPUCYTCTBYIOIIME B MOYBEHHBIX PacTBOpax B OYEHb HU3KUX KOHIeHTparusax. (KTo He 3HaeT
Opo OmacHocTh cbopa rpuboB Bromb gopor! HekoTopble TSDKENBIE METAUIBI MOTYT
KOHIICHTPUPOBATbCA B Ipubax B COTHM pa3 OOJbIIEM KOJUYECTBE IO CPABHEHHUIO C UX
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comepxanreM B mouBe.) Emé Oosiee HEMOCTM)KUMBIMH C TOYKH 3PEHUS (U3UKH U XUMUHU
KOKYTCS TaKHE CJIOXHBIE MPOLECCHl B YKUBBIX OpPraHU3MaX, KaK BO3HUKHOBEHHUE HEPBHBIX
UMITYJIbCOB, YIPABJIAIOIINX OpPraHaMu; «IleJIecoo0pa3Hash AEsITeNbHOCTh UMMYHHBIX KJIETOK
(paromuToB); pa3BUTHE Pa3zHOOOPA3HO OPraHU30BAHHBIX AUQPGEPEHIUPOBAHHBIX KIETOK H
TKaHEH, CIIO)KHBIX MPOCTPAHCTBEHHBIX (OPM pA3TUYHBIX OPraHW3MOB M3 €IMHCTBEHHON
SULIEKIICTKY; HACJIEICTBEHHAS Tepeadya MCUXUYECKUX (PYHKIIHA.

Wtak, y sBIIEHUH B )KHBOM BEIICCTBE CBOM 3aKOHBI, CBOSI — OMoyiornyeckas — (u3nuka?

Haspanne «Ouonormdeckass Qu3uka» Hayka O (U3MUECKUX SBICHHUSIX B IKUBBIX
opraHm3Max TOJydYusa JIWIIb HelaBHO, B 1892 romay, c IErkoil pyku MaTeMaTHKa, OMoJiora H
¢unocoda Kapna [Mupcona. A Bompoc, KOTOPBI MBI TOJIBKO 4TO C(HOPMYTHUPOBAIH, TOSIBHUICS
HaMHOTO paHbllle, €11€ B aHTUYHOCTH.

BeposiTHO, IEpBbIM U €TUHCTBEHHBIM U3 aHTUYHBIX (UI0CO(OB, UbU B3Il HA IPUPOAY
JOTTYCKaJIM €TUHCTBO 3aKOHOB IS KMBOTO M HEXKHBOTO, ObLT aroMuct Jlemokpur. Benukwuit
ApHCTOTENb, CIIPABEATUBO MMOYUTAEMbII OCHOBATENIEM MHOTHX HayK, BBEN MpeAcTaBlIeHUE 00
«3HTEJEXUN», TO ECTh O «IIEJIM B CaMOil ce0e», KOTopast MPUCYIIA KUBOU MPUPOJAE, TEM CaMbIM
OTZENUB €€ OT MHpa «KOCHOM Matepun». B HoBoe BpeMs, korja Hayanoch CTAHOBJIEHUE HAYKHU
B €€ COBPEMEHHOM BHJI€, 3TU JBE MO3ULUU MPOSBWINCH B BUJIE BUTAIM3Ma U MEXaHUIIM3MA.
brnarogaps motpsicaromeMy paciBeTy MaTeMaTHKU U (PU3UKHU, C OJJHOM CTOPOHBI, U TEXHUKU —
¢ npyroii nmpumepHo B XVII Beke HaunHaeT (OpMUPOBATHCA NPEICTABICHUE O KUBOM
opraHusMe Kak o0 uaeanbHO paboratomiei Mamuue. B 1628 rony anrnuiickuil Bpad Yuiabsm
lapBeit 00BSCHSET MEXaHU3M KpPOBOOOpAIICHHMS] Ha OCHOBE CBOUX KOJIMYECTBEHHBIX
U3MEpPEHUl W aHaJoruil W3 THAPABIMKUA (MOXXKHO ObLIO OBl CKa3aTh CHUJIbHEE: BIIEpPBBIC
JIOTaJIbIBAETCSl O CYIIECTBOBAaHUM KPOBOOOpAIIEHUS B OpraHU3Me U J10Ka3biBaeT ero. /1o Hero,
emlé co BpeMEH Apuctotens u [aneHa, CUMTaNOCh, YTO KpOBb, IEpE] TEM Kak INOMNAacTh B
cepJue, odpa3zyeTcsl B IEUEHU U3 MUIIM U JIBUKETCS [0 BEHaM, CJIENO 3aKaHYMBAIOLIUMCS B
oprasax).

Torna xe ¢paniy3ckuii MmaremaTuk, guiaocod, puzux u gusnonor Pene Jlekapt BBOAUT
npelcTaBieHue o pediekce, CTaBIIee BIOCIEICTBUU UCKIIOYUTENHFHO Ba)KHBIM HE TOJIBKO B
OMOJIOTMH, HO U B TICUXOJIOTUM (HayKe O JyIle, YbM 3aKOHBI, Ka3aJoch Obl, emé aajblie
OTCTOAT OT 3aKOHOB «KOCHOW», HEOAYIIECBIEHHON MaTepuu). PaccMoTpeHre paOdOoThl KMBOTO
OpraHu3Ma Ha OCHOBE NpPHHLHUIA PE(ICKTOPHON NEATENFHOCTH O3HAYAJIO0, YTO KHBOE TEIO
Mpe/CTaBIsieT cOO0M MallluHy, He TPeOYyIOIIyl0 BMEIIATeNbCTBAa AYIIH, U BCE €r0 OCHOBHBIE
(GYHKIMU — «BOCTIpUSITHE, 3alledaTiIeHue HAeH, yJepKaHue uaAeld B INaMsATH, BHYTPEHHHE
CTPEMJICHHSL...»» — «COBEPIIAIOTCS B 3TOM MalllMHE KaK ABWKEeHHS yacoB». B 1680 roay Bbinuia
KHUIa €Il€ OJTHOTO YY4EHOrO-yHUBEPCaIa 3I0XH 1o3Hero Bo3poxnenus, yuenuka ["anmies —
JIxoBannu bopemnu «O IBUKEHUM KUBOTHBIX», SIBUBIIASACS, I10 CYTH, IEPBBIM KallUTAJIbHBIM
TPyAOM 1O OuomexaHHKe. B Hell Ha OCHOBE MEXaHMUYECKMX aHAJIOTUH M TeOMETPUYECKHX
MOCTPOCHUN paccMaTpUBAINCh OCHOBHBIE (DU3HOJIOTHYECKHE (PYHKIIMH KUBOTHOTO OpPraHu3Ma:
COKpAILEHUE CKEJETHBIX MBI M CEepAla, LUPKYJALUs KpOBH, NHIIEeBapeHHe. Tak B
HaTypdmIocodckoi MbICTH (POPMUPYETCSI TPEACTABICHHE O TOM, YTO KHUBOH OpraHU3M — 3TO
COBEpILIEHHAsT MallluHa, (YHKIMOHUPOBAHUE KOTOPOH MOJHOCTHIO TOMYMHSAETCS 3aKOHAM
MEXaHHUKH — HanboJjiee pa3BUTON K TOMY BPEMEHU 4acTU (DU3UKH.

OmHOBpPEMEHHO PAa3BUBAIOTCSA U UJICU O «KM3HEHHOW CUiie» (TEPMHH, BBEIEHHBIN €IIé BO
Il Beke aHTHYHBIM BpaduoM ApereeM) — O0COOOM NPHHIMIE WM Hadajie, YNpaBJISIOIIEM
SIBJICHUSIMH, IIPOTEKAIOIIMMHU B JKUBBIX OpraHu3Max. OTH NPEICTABICHUS CTAaHYT OCHOBOM
AAEMHOTO OIIOHEHTa MexaHuim3Ma — BuraanisMma. B Hayaime XVII Bexa monoOHBIE wuaeu
pa3BuBan HeMeukui Bpad u xuMuk ['eopr llrans. HaBepHOE, CTOUT IOAYEPKHYTH, YTO B €TO
BUTAJIMCTUYECKOM YUYEHHH — aHMMHU3ME — JIyIllla pacCMaTpUBajach HE KaK HOCHUTEIb pa3yma,
BOJIM U YyBCTB, @ IMEHHO KaK HEKoe Oe3JIMYHOe KH3HEHHOE Haydajo, JieKallee B OCHOBE BCEX
YKU3HEHHBIX MpoueccoB. B To BpeMsa kak [lekapT orpaHuymi (QyHKIHHM OYIIM MBIIUICHUEM,
HlTane Bo3moKmi1 Ha He€ pabOTy MO HEMOCPEACTBEHHOW PEryJIILMU >KU3HEACSITEIbHOCTH —
BCE TO, JUIsl 4ero, corjacHo JlekapTy, JOCTaTOYHO TEJIECHOTO YCTPOMCTBA W JIBHIKECHMS
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MaTepualbHbIX 4YacTul. MHbIMM cioBamu, «onyuieBieHue» xuporo y Ilrama mexano B
IUIOCKOCTH HaTypduinocoduu, a He PETUTHH.

Nnen o0 KadyeCTBEHHOM OTJIMYMM JKMBOTO M HECBOJUMOCTH 3aKOHOB OPraHMYECKOMN
IpUpPOABl K 3aKOHaM HeopraHuueckod mnpupoasl B KoHue XVIII— nauane XIX Beka
NpUICPKUBATIICh W3BECTHBIH HEMEIKWH aHatoM U aHTponoior MWorann brymenoax,
dbpaniy3ckuii anatom, ¢pusznonor u Bpad Mapu @pancya buiia — npenctaBuTenu U3BECTHOM
JPEBHEH METUITMHCKOW MIKOJIBI (hpaHITy3ckoro ropoaa Monmense. Hamo mogaepkHyTh, 4TO 3TH
IIKOJIBI BHECHM OOJBIION BKJIaJ B COBPEMEHHYIO MEAHMIMHY. [[0cTaTOUHO MPUBECTH B MPUMED
XOTs1 OBI AJIEKTPOKAPAUOJIOTHIECKHE paOOTHI buIlia, BEIMOIHEHHBIE UM 32 CTO C JIMIITHUM JIET JI0
«o(ULIMATHHOTO» TOSIBICHUS SIEKTPOKapAHOrpaduu M OTKPBIBIIKE, MO CYTH, H3BECTHOE
TENepb KaXXJI0My SBJICHHUE 3JIEKTPOKapAMOCTUMYJsALuU. Paborel buma, kcratu, oxazaauch
ype3BelUaiiHO TomynsapHel B XIX Beke cpeau He TONBKO CIENUaTNCTOB-(GU3UOIOrOB, HO U
¢dunocodos, 1a u Becelr oOpa3oBanHOl yacT obmectBa (ero kauru A. C. [TylmKuH BKIIFOYMIT B
kpyr ureHust Eprenus Oneruna). Emé B XVI Beke uzpero o CyniecTBOBaHMM B OpraHM3Max
0co00M, 1ernecoo0pa3Ho ACHCTBYIONIEH 3aKOHOMEPHOCTH — «JIyXa >KH3HW», WIH «apxes»,
BBICKa3bIBaJl 3HAMECHUTBIM alXUMUK, Bpady U OKKYJbTUCT [lapauensc, a B koHue XVIII Bexa B
IyXe ATUX HIAEH CO3Jal CBOE YYEHHE O <GKMBOTHOM MarhHetusme» Ppuiapux MecMmep,
nomeniaemMslii, Bpouem, B oguH psan ¢ Kammoctpo u Cen-Kepmenom. Tak 4TO, Kak BUAMM,
BUTAJIM3MY YacTO CONYTCTBOBAI JyX MHCTHIM3MA, KaK, BIPOYEM, MEXaHULIU3MY — JIyX
aTen3Ma B O6osiee UM MEHee SIPKUX MPOSIBICHUSX.

Bomnpoc 0 Tom, 4TO € 3a CHIIBI AEUCTBYIOT BHYTPH KUBBIX OPraHU3MOB U KaKUM 3aKOHAM
OHM TIOTYMHSIOTCS, MPOIOJIKAII BOJIHOBaTh yu€Hoe coolmiectBo emé 150 net Hazan. Benukwii
onopmsuk — ¢usuk u ¢usmonmor XIX Beka— IT'epman ['eabMronbI] BCIIOMHHAT:
«bonpmMHCTBO (PHU3MONOrOB B TO BpeMs yxBaTwioch 3a kommpomucc [. 3. Ilransa. Ilo
HlTasmo, cuitbl, AEWCTBYIONIUE B )KUBOM Telle, CYyTh (PH3MUECKUE U XUMHUECKUE CHIIBI OPTaHOB
U BEIECTB; HO KaKas-TO MPUCYIAs TeNy Ku3HeHHas ayiia (Lebensseele) niv )Ku3HEeHHas cuia
MOYKET CBS3BIBATh WM OCBOOOXIATh MX JEATEIBHOCTh; CBOOOJHASI UTPA 3TUX CHJI IO CMEPTH
OpraHu3Ma BbI3bIBA€T T'HUEHWE, aIPU JKU3HU JEHUCTBHE HX IIOCTOSIHHO pEryJIupyeTcs
XKHU3HEHHOIO CUJIO0. B TakoM 00BSACHEHHH MHE YYSJIOCh YTO-TO IPOTHBOECTECTBEHHOE.

HcTopust pemnieHusi JaHHOTO BOMPOCA U MOUCK €CTECTBEHHOTO OOBSICHEHMS BKIIIOYAIOT B
ce0sl MHOXECTBO pPa3HBIX BETBEU MCCIIEIOBAHUH, B KQXKIIOM M3 KOTOPBIX OBUTH CBOW 33Jla4dl H
JOCTIDKEHHMSI. OTO M3YYEHHE DIJIEKTPUYECKUX SBJIEHUA — OT OTKPBITHS «KHUBOTHOTO
aNeKTpuyecTBa» B Tpyaax ¢usukoB Jxona Yomma u I'enpu Kapenmguma, xupypra u
cpaBHUTEIbHOTO aHatoma J[xona XaHntepa, Bpaua u ¢usnonora Jlymmku [anpBanHu, OT
uccnenoBanuii pusuka u xumuka Aneccanpo BoibTa 10 0Ka3aTeIbCTBA TOXKIECTBEHHOCTH
BCEX M3BECTHBIX BHJOB JIJIEKTPUYECTBA (WKHBOTHOTO», «MAarHUTHOTO», TajlbBAaHUYECKOTO,
TEPMOAJICKTPUYECTBA U DIJIEKTPUUECTBA, BO3HHUKAIOMIETO MPU TPEHUH) (PU3UKOM U XUMHUKOM
Maiiknom @apageeM. OTO W yCHEXW XUMHUH, MpuBeAmre B cepeauHe XIX Beka K
OCYILECTBJIICHUIO XMMHUYECKOTO CHHTE3a OpraHMuecKux coeauHeHuil Bénepom, JInbuxowm,
beptno, ByTnepoBblM W MHOTUMH JPYTUMU. OTO W PabOTHI MO OHOJOTHYECKON XUMHH,
B KQ4eCTBE OJJHOTO M3 NMPUMEpa KOTOPBIX MOKHO MTPUBECTH M3YUYECHHUE Tpoliecca OposKeHusl.

B 1830-x rogax He3aBUCUMO HEMEIKUMH ITUToIoroM Teomopom IlIBaHHOM (M3BECTHBIM B
KauecTBE aBTOpa KJIETOYHON Teopuu), boraHukoM Dpuapuxom KroTIHrom u ¢paHIly3cKuM
¢buszukom Illapmem Kanbsipom ne Jla-Typom Obut ommcaHbl JAPOXOKH —  HUBIINC
pacTUTEIbHBIE OPTAHU3MBI, UMEIOLIUE B CBOEH KIIETKE SIAPO U Pa3MHOKAIOIIMECS TOYKOBAaHUEM
Ha TUTaTeIbHBIX cpenax. (Bmepsoie mpoxoxu ommcan emé JleBenryk B 1680 roay, oqHako oH
HE pacrlo3Hal B HHUX JHUBbIX Opranu3sMoB.) OHHM BBICKa3aJd HUJCI, YTO HMEHHO JTH
MUKpPOOPraHu3Mbl, 0OHapYy>KUBaeMble B MUBHOM CYCJI€, U BBI3BIBAIOT ero Opoxenue. Crycrts
JBa JecsaTieTuss PpaHily3ckuid XuMuK u MukpooOuosnor Jlyu Ilactep moaTBepAws 3Ty UACHO:
OpoxeHne — OMOJIOTUYECKHH TMPOIECC, B KOTOPOM 00S3aT€bHO YYacCTBYIOT JKHBBIC
JPOXOKEBBIE KJIETKH. DTOT pe3ylbTaT BbI3BaJ ero oxecTtou€HHbI crnop ¢ KOctycom ¢on
JInbuxom, KOTOpBI paccMaTpuBan cOpakMBaHHE caxapa KakK CIO0XHYI0 XHMHUYECKYIO
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peakuuto. JlokazaB BO3MOYKHOCTh CHHTE3a OpPraHMYECKHUX BELIECTB 0€3 IMOMOIIM <«GKHUBOTO
BEIIIECTBA», BEJIMKUHA XMMHUK HE MOI' MPHU3HATh €ro HEOOXOIMMOCTh AJIS pacHaja OpraHuKU.
Scurocth B 3TOT Bonpoc B 1871 roxy BHecna pycckuii XuMuk u ¢uznonor Mapus MuxaiinoBaa
Manaceuna, a nosxe, B 1897 rony, — HeMmenkuil xumuk Onyapa byxHep, KOTopble T0Ka3aiuy,
YTO OPOKEHHUE MOXKET BBI3BIBATHCS OECKIIETOUHBIM JIPOMIKEBBIM SKCTPAKTOM.

Kak ceifuac cMOTpAT OMOPHU3UKK HA (PU3UYECKYI0 MPUPOAY KHMBOro obobekra? Bor uro
roBOpWII 00 3TOM BhInatonmiicss onopusuk Jles Anexcannposud biomendensn: «CymecTByer
M «Ouosoruyeckas (puznKa», TO €cTh 0cobast GU3MKa KUBOW MAaTEpPUU, OTIUYHAS OT (UMK,
3aKOHBI KOTOpPOM M3y4daloT IIKOJIBHUKM U CTYyAEHThI? OTBET Ha 3TOT BOIPOC SIBISETCA B
U3BECTHOM CTENEHU «CHUMBOJIOM BEpbl», KOTOPBIH HE MOXKET ObITh B Hallle BpPEeMs CTPOro
000OCHOBaH, HO TEM HE MEHEE JOJDKEH OBITh BBISICHEH ISl ce0s KaXIbIM, KTO TPATHT WU
coOupaeTcst TpaTUTb CBOE BpeMs Ha H3ydeHue >kuBoro. IlosTomy... s HauHy C TOro, 4TO
chopMyIUpyr0 CBOM OTBET, CBOW CHMBOJI BEphI, KOTOPHIA B JaJIbHEHIIEM TIOCTApaAIOCh
000CHOBAaTh, XOTs, IOBTOPSIO, BIIOJIHE CTPOTO CAETAaTh 3TO HENb3s. /|1 moaHOro onucaHus u
NOHUMAaHHS CTPOCHUS U (PYHKIMOHUPOBAHUS BCEX CYIIECTBYIOIIUX OMOJOTHUYECKHX CHCTEM B
HPUHIMIE BIIOJHE JOCTATOYHO U3BECTHBIX HAM OCHOBHBIX 3aKOHOB (pr3ukm». CIycTs 4eTBEpTh
BeKa OH 100aBUT: «CeroHs s HE BIIOJIHE B 3TOM yBEPEHY.

[Touemy? Urto umen B Buay bitomendensn, cienas 3Ty oroBopky? Bo3mMoxHO, IpUMEpHO
TO K€, 0 YEM TOBOPWJI OJMH U3 OCHOBaTeNel KBaHTOBOM MexaHuku JpBuH pénunrep B cBoeit
3HAMEHHUTON KHUre «YTo Takoe >ku3Hb?»: «MBbI BIIpaBe NpeArnoararb, 4To >KUBas MaTepHs
NOJUUHSETCS HOBOMY THIy (DU3MYECKOro 3akoHa. Mmm MBI JTOMKHBI Ha3BaTh €ro
He(pU3UUECKUM, 4YTOOBl HE CKa3zaTh: cBepxdusnueckuMm 3akoHom? Her. S He mymaro 3Toro.
HoBblit mpuHINTT — 3TO MOUTMHHO (HU3WIECKHIA 3aKOHY.

WHbIMU c7IOBaMH, HENb3sl WUCKIIOYHUTH, YTO JKHMBBIE OpPraHM3Mbl MOTYT TauTh B cebe
HE U3BECTHBIE HaM TOKa (PU3UYECKHE 3aKOHBI M M3yUEHUE MPOILIECCOB UX KUZHEICSATEIbHOCTH
MOYKET MPUHECTH el€ HeMalo GU3NUECKUX OTKpbITHHA. U neficTBUTeNbHO, MHOTHE (PU3HUECKUE
OTKPBITUS OBUTH CIeNaHbl MPU M3Y4YeHUU Ononormueckux o0bekToB. OTKphITHS [anbBaHu B
00J1acTH AJIEKTPUYECTBA TOJYYEHBI NpH paboTe Ha Jsarymkax. V3BecTHwIe ceiuac pabOThI
Hanuuna bepuymum u  Jleonapma Diimepa 1O THAPOAMHAMUKE OBUIM  BBI3BAHBI X
WCCJICAOBAaHUSAMU B 00JIacTM (PU3MOIOTHHU, B YaCTHOCTU (PU3HUOJIOTHH KPOBOOOpPAIICHHS.

OyHAaMeHTaNbHBIH  (U3NYECKUH 3aKOH — TEpPBBIA  3aKOH TEPMOJUHAMUKU (TO €CTh
(yHIAMEHTAJIbHBIA 33aKOH COXPAaHEHWsl SHEPruM B IPUMEHEHMHM K [IUPOKOMY CIEKTPY
pa3HOOOpa3HbIX (PU3UUECKUX CHCTEM) — ObUl OTKpHIT Bpadamu HOmumycom Maiiepowm,

HCCJIETOBABIIMM SHEPreTUKy KpoBooOpaieHus, u ['epmanoM ['enbMrosbiiem, 3aHUMaBIIMMCS
TaK)Ke SHEPTeTUKON OpOXKEHUS W TETIO00pa30BaHMEM IPHU MBIIIEYHOM COKpAIICHUU. ABTOP
TpPEThEero Hayaja TepmMoanHaMuku BansTep HepHeT, co3maBmmii Takske OCHOBBI COBPEMEHHOM
DIIEKTPOXUMUYECKOM TEPMOJWHAMUKU, 3aHUMAJCS HW3Y4YCHHEeM BO30YyKIEHHUS  HEpBa.
K coxanenuto, moapoOHOE OMUCAHWE BCEX OTHUX HCTOPUMA BBIXOAUT 3a TMPEACNBI ATOH
HEOOJIBIIION CTAThHU.

[IyTh K MOHMMaHUIO €AMHCTBA 3aKOHOB «OPTraHUYECKOr0» U «MHUHEPAIbHOIO» MHUPA, Kak
BUJMM, OBUT JIOJTUM U HENPOCTHIM. B 4uéM cyTh Hay4HOTO MOMCKa, HanboJsee o01as ero 1eis?
OtkpseiTHe HOBOro? CucteMaruzanus ussectHoro? M to u apyroe BepHo. Ho Bcé ke B3rian Ha
ounorpaduu Hanboee BhIIAIONUXCS YUEHBIX MMOKA3BIBAET, YTO, BUAMUMO, TIIaBHBIA MPEIMET UX
MoucKa — €IMHCTBO. EIMHCTBO pa3HOPOIHBIX SIBICHUH U pa3HbIX o0JacTel 3HaHUs, €IUHCTBO
KOKYIIUXCS Pa3pO3HEHHBIMH CHUCTEM XpeOTOB M JONWH, OOpa3yrommux penbed HaydHOM
KapTUHBl Mupa. Bes ucropus Qu3mku — 3TO HCTOpUS TOMCKA €IWHCTBA (Ha pas3HbIX
MacmTadax) B yCTPOMCTBE OKPY’KAIOIIET0 MHPA, BCE TIIaBHBIC TOCTHKEHUS — ITO HAWICHHBIC
OOIIHOCTH: OOITHOCTh «HEOECHOW» W «3EMHOW» MEXaHWKH, oOHapykeHHas Kermepowm,
lamuneem, Herotonom B XVII Beke; OOMIHOCTh AMEKTPUYECKUX, MATHUTHBIX U ONTHUECKHX
SBJICHHH, ycTaHoBIeHHas B XIX Beke paboramu Amnepa, Dpcrena, Dapanaesi, Makcsesnia u Jp.
OOIIHOCTH BCEX M3BECTHBIX THIOB (DYHAAMEHTATBHBIX B3aUMOICHCTBUMN, OOIIIHOCTh HHEPITUH U
rpaBUTallMM — HaumOoJee 3axXBaThIBalOIINE U MaciiTaOHble nocTikeHus: XX Beka. Cpenu HUX,
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NO-BUAMNMOMY, W TIOHMMaHHE €IWHCTBA (U3UKU JKUBBIX OPTaHU3MOB, «OHOPH3UKUY,
¢ pusukon «HeomymeBnéHHOW» Matepun. Dpaniy3ckuit Bpau u ¢usmonor Mapu Ppancya
buimra, 0 KOTOpOM MBI YK€ yNOMHMHAJIH, B caMoM Hadaie XIX Beka Hamucan: «YTBepXkKAaTh,
YTO (PU3UOJIOTHSL €CTh (PU3UKA )KUBOTHBIX ... 3TO TO )K€ CaMO€, YTO CKa3aTh, YTO ACTPOHOMMS —
9TO (HU3HOIIOTHUS 3BE3/T». DTa MBICIb, BRICKa3aHHAS BUTAJIKCTOM buia, oka3anack riry0OKUM U
UCKJIIOUUTENFHO TOYHBIM JMAarHo30M ecTecTBO3HaHMsA. CerofHs Mbl B TakOW K€ CTENEHU
yBEpeHBl B TOM, YTO aCTPOHOMHS — 3TO (M3MKa 3BE3/A, KaK U B TOM, YTO (PH3HOIOTHS,
6noduzuka 1 OUOXUMUS — 3TO (PU3MKA U XMUMUS XKUBBIX OpraHn3MoB. OJIHAKO BCerja Cileayer
IOMHUTb, YTO TPUPOJIa HE 0053aHA «IIOACTPAUBATHCS) IO/ HAITM CTPOWHBIE CXEMBI, a 3UT3ard
HaIlUX MpeICTaBIeHUH o Mupe Hempenckazyembl. Konenm XX Beka HEOKHAAHHO OTKPBLI
COBEPIIEHHO HOBYIO 00JacTh OHONOTHM — WH()OPMAIMOHHBIE TPOIECCHl, WAyIIHE, TI0-
BUAMMOMY, JIUIIb B KHUBBIX CUCTEMAaX. DTH MPOLECCH! CTAIN MPEIMETOM HCCIEIOBaHUS CaMbIX
MHOT000CIIAI0NINX OWOJIOTUYECKAX HAyK HAIIer0 BPEMEHH — MOJIEKYJISIPHON OHOJOTHH U
OronH(OPMATUKH.

Ho xakas Obl «HOBasi (u3MKa» B OMOJOTHUECKUX CHCTEMaxX HH OTKphLIAch B OymyIiem,
HOJXO/ K U3YyUEHHIO KUBOW M HEXXHUBOH MPHUPOJIBI, BEPOSITHO, Beeraa OyneT oTaudaTthes. Beg,
YTO MBI Y3HaéM IPHU M3YYCHUU KAKOTO-JIMOO SIBJICHHS, 3aBHCUT OT TOTO, KaKWE€ BOTPOCHI MBI
CTaBUM. A OHM CYIIECTBEHHO pa3HbI€ 110 OTHOIICHUIO K )KUBBIM U HEKUBBIM CUCTEMAM.

3aKOHYHMM 3TOT OYepK emé oaHoi ruraroil n3 baromendensaa: «C Touku 3peHus: Gu3nKu
NOHM)KEHUE SHTPONMU B pe3ysibTaTe OOpa30BaHMs 4YeOBEYECKOro Tejla M Kycka TOpHOH
MOPOJBl CTOMT TPUMEPHO OAWHAKOBO. UeM jke OTIMYaeTCs SHTPONHA, T. €. MH(pOpManus,
KOTOpasi 3ajoKeHa B Ouosormueckux cucremax? OHa OTIMYaeTCsl TOJBKO OJHUM: 3Ta
UHpOpMaLHs, 3Ta YIIOPAIOYCHHOCTh UMEET CMBICI... Koryia ¢pu3nk nmeer 1emno ¢ «0OBIYHBIMI
cUCTeMaMH, OH Bcerja 3aJaéT JiBa BOMpoca: «Kak» U «moyemMy». Ho korma mMbl iMeeM JIeJo C
KUBBIMU CHCTEMaMH, MBI MOYKEM 33aTh TPETHIA BOTIPOC: «3aueM»?».

Kaxercs, B BaA)KHOCTH 3TOr0 BOIPOCA TPYAHO COMHEBATHCSL.

MO3I' YEJIOBEKA: IPOT'PAMMBI U BUPY CbI

Ayobiaun  B., oOokmop oOuonozuueckux Hayk, npogeccop Kagheopol
duzuonozuu

Yen06eKa U HeUGOMHbIX Ouo102uuecko2o gpaxyromema MI'Y;

Cogonyxuna A., KaHOuoam IKOHOMUYECKUX HAYK, HpenooasameJiv
IKOHOMUUECKO20

gaxyromema MI'Y; Anpecos C.

«lTonmynspHas mexanuka» No7, 2013

MpbI Ha3bIBaeM ce0s1 BEHIIOM TBOPEHHUSI M HAPAMM NPUPOALI, TOPAUMCS CBO0OOA0M BOJIM H
CIIOCOOHOCTBIO K COCTpagaHUI0, BOCIIEBAECM J1000Bb ¥ Tajant. Hamre nosBeacHue CJIO0KHO H
HemnpeackasyemMo. Mbl mo3HaeM W mnpeoOpasyeM MHP BOKPYI HAC, MPUPYYaeM KMBOTHBIX,
KYJbTHBUHPYEM PACTCHUS, NTOKOPSAEM OKPYKAlOUIYI0 CpEay. Ka)K}IbIﬁ A€Hb MbI IIPUHUMAaEM
MHOKeCTBO pellleHuil, MOpPoil HecTaHAAPTHBIX. UMs HaM — 4YeJI0BeK pa3yMHBbIil.

Tak Bc€ BRIMISIAUT Ha MepBbIi B3siA. KomHyB uyTh MoOriy0xe, Mbl MOKEM OOHApYKUTh, YTO
CaMbIC CJIOKHBIC ITOBECACHYCCKHUEC NIPOIrpaMMBbl 1OCTAJIUCh HAM B HACJICACTBO OT OJIM3KUX U JAJICKUX
JKUBOTHBIX ITPEAKOB. 41 PeUb NACT HEC TOJIBKO 00 HHTEPECEC K €€, CHY, IPOTUBOIIOJIOKHOMY I10J1Y,
HO 1 O CTPEMJICHUHN YUUTHCS, pa3BUBATLCA, IIO3HABATE MUP, JOCTUTaTh YCIICXOB U COCTPAAATh.

Z[pCBHI/IC HWHCTHUHKTBI HACTOJIbBKO BHUTHUCBATO BIUICTAOTCA B KYJIbTYPY Hamen ((paSYMHOﬁ>)
JKM3HH, 4YTO HMX IOBCCIAHCBHLIC MPOABIICHHA JICTKO MNPHUHATH 3a CBO6OI[H0€ HU3BABIICHUE BOJIH.
CrocobHocTH YCJIOBCKa, ¢€ro HpO(bCCCHOHaHLHBIC yCIiexu, JMYHBIC KadeCTBA — 06pa3H0
BbIpaxasicCb, €ro CYI[B63, — BO MHOI'OM 3aBUCAT OT TCEMIICPAMCHTA, KOTOpBIfI JOCTACTCsA B
Hacjaeacrso oOT pOI[I/ITeJIeﬁ BMECTEC C TICHaMMH. KpOMe TOro, KOJOCCAJdbHOC BJIMUJIHHEC Ha
dbopMHpOBaHME HAIIETO XapaKTepa OKa3bIBA€T BHEIIHSS Cpela — COOBITUS MJIAJICHYECTBA,
JC€TCTBA U FOHOCTH.
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Hakonen, maxxe B 3peroM BO3pacTe Mbl MOJABEPKEHBI MHOTOYHMCICHHBIM MaHUIYJISILIUSIM,
BTOM 4HCIE HaMEpPEHHBIM, KOTOpBhIE OMNPEACNSAIOT HAlld BKYChl M MOTPEOUTEThCKUE
npeanouteHusi. YToObl pa3zoOpaTbCcs B O3TOM, HEOOXOJUMO TPEXKIE BCEro COCTaBUTH
MPEJICTAaBICHUE O CTPYKTYPE YEITOBEUECKUX MOTPEOHOCTEN M X TIEPBOMCTOKAX.

I'me y Hero kHOnKa

CymiecTByeT MHOXKECTBO Kitaccupukanmii motpedHocTei. [l Hac Hambosee mosie3na Oyjuer
KJaccuuKanus, npeioxkeHHas poccuiickum ¢usuoiorom Ilasmom CumonoBsiM. Ha 310 ecTh 1Be
npu4rHbl. Bo-mepBeix, kinaccudukanus CHMOHOBAa HACTOJIBKO IMOJTHA, YTO HA HEE MOXKHO
CIPOELUPOBATh MPAKTHUECKU BECh CIIEKTpP YEIOBEUECKOW JEsITeIbHOCTH. A BO-BTOPBIX, CO3/1aBast
cBoro kiaccudukanuio B 1980-e roxbl, yueHbIii OCHOBBIBAJICS, TIPEXK/IE BCETO, HA HH(POPMAITUN O
JeSITeIbHOCTH MO3Ta.

3a OOJIBIIMHCTBOM OITMCAHHBIX aKaJeMHUKOM CHMOHOBBIM MMOTPEOHOCTEH CTOSAT BIIOJIHE
orpeieieHHble (PU3UOJOTHUECKUe MeXaHU3Mbl. OTHOCUTENBHO MPOCTOM NMpuUMep — MOTPeOHOCTh
B [UTAaHUM, PEryJupyeMasl TMIIOTalaMyCOM Ha OCHOBAHMM XUMHYECKOro cocTaBa KpoBH. Eciu B
KPOBH MaJIO TJIFOKO3bI, MBI HCIHBITHIBAEM YYBCTBO T'0JIOJIA, €CIM MHOTO — YYBCTBO HACBILICHHUS.
PerynupoBate KOIHYECTBO MOTPEOIAEMON MUIIA TIOMOTAIOT U IPYTHe BPOKICHHO 3HAYMMBIC ISt
MO3ra CTHMYJIBL: CJHAaJKUH BKYC, PACTSHYTBIH KEIyJOK, T'OPMOHBI, BBIJENsE€Mble KJIETKaMU
JKUPOBOU TKaHHU.

[Tporpammbl nmoTpeGHOCTEH paboTarOT MO JOCTaTOYHO olmeMy anroputmy. Ha Bxome oHu
MOJIy4aloT CUTHAJbl BHYTPEHHEH (XMMHUYECKMH COCTaB KpPOBH, FOPMOHBI, 0OJIb) MM BHEIIHEH
cpelbl (3BYKOBbIE, 3pUTENIbHBIE, KOXKHbIE M Npouue paszapaxurenn). Ha Bbixone — ynpaBisioT
paboToii HamMX OpPraHoB (CKaKeM, y4YalleHWE CepALeOMeHUs MPH WUCIyTe) W JBUTATEIHHBIMH
peakuusaMu (HarpuMep, OTACPrUBaHUE PYKH OT OTHS).

Kpome Toro, pedareapbHOCTH KaXXIOW MPOrpaMMbl COOTBETCTBYET 3MOLIMOHAIBHOE
HOJKpEIJIeHHEe, KOTOPO€ MOXET ObITh IOJIOKUTENBHBIM (€CIM  MOTPEOHOCTh  YCIELIHO
YIIOBJIETBOPEHA) WM OTPULATEIBHBIM (€CIIH «PEeIuTh MpodiieMy» He yaanoch). [Iporpammsl
YCIIELIHOTO MOBEJICHMS, MMO3BOJIMBIINE YAOBIETBOPUTH MOTPEOHOCTh, 3aKPEIISAIOTCS B MaMSTH,
dopMupysd Hall HMHAMBUAyalbHBIM onblT. HeynauHele mporpaMMbl, HampoTHB, TOPMO3STCH,
OJIOKUPYIOTCA.

OTU MEeXaHU3Mbl UJIEHTUYHBI HE TOJBKO JUISl BCEX JIFOJEH, HO U AJIs JIFOOBIX MIJIEKONUTAIOLINX
U MHOTHUX JIPYTHX JKUBOTHBIX. TO, YTO MMEHHO OHM JIETJIM B OCHOBY KJaccHU(UKAILMH, TOBOPUT O
BEChbMa YETKOM pasrpaHUYCHUH MOTPEOHOCTEN U MX OOBEKTUBHOM XapaKTepe, 1Mo KpaitHel Mepe ¢
TOYKH 3pEHUs1 OMOJIOTUU U HBOJIOLUH [TOBEJICHHS.

[Io CumoOHOBY, NOTPEOHOCTH MOXKHO MOJAEIUTh HA TPU OCHOBHBIE TPYNIIbl: BUTAJIbHBIE,
COLMAJIbHBIE M CBsI3aHHblE C caMmopa3BUTHEM. K BUTaIbHBIM OTHOCATCA T€ W3 HHUX, KOTOpBIE
HEOOXOIMMBI TSl IOJ/IepKaHus KU3HH. [InmeBas, muTeeBas, 000poHUTENbHAs («Oei mim Gerny)
HOTPeOHOCTH, TOMEOCTATUYECKHE MPOrPaMMBbl, HAIPaBJICHHbIE Ha MOJJEp)KaHUE IOCTOSHCTBA
BHYTpPEHHEH Cpeapl opraHu3Ma (JIbIXaHWe, COH, KPOBOOOpAIICHHE, TEPMOPETYIIALNSI) — BCE OHU
XpaHATCS NPEUMYLIECTBEHHO B TMIIOTajaMyce, JApeBHeWIIed o0yacTh Mo3ra, KOTopas XOpOIIo
pa3BUTa y TOAABISIONIETO OOJBITMHCTBA MO3BOHOUYHBIX. K BUTAIIEHBIM MOTPEOHOCTSIM OTHOCHUTCS
U [IpOrpamMma 3KOHOMHHU CHJI (YUTall — JICHM): 3a4eM Keub KaJlOpUHM U JABUraThcs 0e3 KpaiiHei
HYK/bI?

HInmnan3e-naTpuoThI

Coumanbuble (Mo  CHMOHOBY,  «300COLMANbHBIE»,  BHYTPHUBUIOBBIE)  MPOrpaMMBbI
PETIaMEHTUPYIOT TPAKTUYECKH BCE KIIOYEBBIC AaCHEKTHhl HAIIEro B3aMMOACUCTBUS C cebe
IOJOOHBIMU.

B mepByro ouepens 3TO Kacaercs MOJIOBOM MOTPEOHOCTH — JHMONI0. 300J0TaMH HCIIUCAHBI
TOMa, B KOTOPBIX OTPaXX€Hbl OCOOEHHOCTHM OpayHOro MOBEIEHHS HACEKOMBIX, pbIO, MTHIL,
MJIEKONIUTAIONINX. BrIewaTisiroT TypHUPHI OJICHEH MIIM MOPCKHUX JIbBOB, KOT/Ia MOOEAMBIIUI caMmer
«TI0JTy4aeT Bce» U HepeaKo (OpMHUPYET TapeM U3 AECATKOB CAMOK.

He menee 3¢ dekTHBI cliokHEHINe MPOoLeayphl yXaXHUBaHUs, KOT/Ia CaMell IOJKECH J0Ka3aTh
(¥ moKa3aTh) caMKe CBOM JOCTOMHCTBA — CBUJAETENBCTBYIOIUI O 310pOBbE MU CUIIE SPKUM
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OpauHbIi HAPsI, U3BICKAHHYIO MECHIO, YMEJIO TTIOCTPOEHHOE THE30 WK XOTsI OBl KyCOUYEK BKYCHOM
MUIIIH.

3amyckaeT TOJIOBOE TIOBEIACHWE TOPMOHANBHBIA (GOH (ero (GopMHPYIOT CEMEHHHKH |
SUYHUKH), & TAK)Ke 3pUTENIbHBIE, CIIyXOBbIe, OOOHSTENbHBIE (()EPOMOHBI) CUTHAJIBI, UCXOSIINE OT
0co0eil MPOTHUBOMOJIOKHOTO MOoJa.

K Baxseimum mporpaMMaM, 00€CIEUMBAIONINM BbDKHBAaHHE OWOIOTHYECKOTO BHUJA,
OTHOCHUTCS JIE€TCKO-POAMUTEIBCKOE B3aUMOJIEHCTBUE. 371€Ch OTPOMHOE 3HAUYEHHWE HMEET TOPMOH
MPOJAKTHH, OMPEACISIONUNA HUHTEHCUBHOCTD «POJUTENHCKOTO YYBCTBa» HE TOJIBKO Y >KEHIIHH,
HO U Y MYy>KYHH.

TepputopuansHoe MOBEJICHHE BBIPAKAETCS B CTPEMIICHHUH 3aHATh M YIEPKUBAaTh «CBOU
y4qacTok». Jlymaere, TOJIbKO JIFOJH BEAYT BOHHBI?

VY pbI0BI-6a00YKHM Ha KOPANIOBOM pU(e TOXKE €CTh «CBOUM KYCT», Y COJOBbSI — «CBOI» reKTap
Jeca, y TUTpa CUET HJIET YXKE Ha JECATKH KBAJPaTHBIX KmIOMEeTpoB. Hamm Omrokaiinime
POJICTBEHHUKU IIUMIIAH3€ LIEJICHAMPABICHHO MAaTPYJIUPYIOT TEPPUTOPHUIO CBOCH CTau, U Tope
4y>KOMY CaMIly, HapyIIUBIIEMY IPaHHULLY.

[IporpaMMbl UEpapXUUYECKOTO TMOBEACHUS 3aCTABIAIOT HAC CTPEMUTHCS K IJUACPCTBY WIH
UCKaTh O00pEHUs BOKaKa. JTO BECbMa «IIPOABUHYTHIE» MPOTrpaMMbl, KOTOPbIE MOKHO OTHICKATh
TOJIbKO Y KUBOTHBIX, CTAOMIIBHO KUBYIIUX OOJBIIUMU COOOIIECTBAMU: CIOHOB, THEH, JEIb()HHOB
1, KOHEYHO XK€, 00E3bsH.

Hakonen, i yCHEIIHOTO COCYIIECTBOBaHMS JKMBOTHBIX B CTae BaKHa OMIATHS,
COTIEPEKUBAHUE — CBOMCTBO MO3ra, MO3BOJISIONIEE MCIBITATh T€ K€ AMOIMHU, YTO M OJIM3KHIA.
B skcniepumenTe Ha KpbIicax KUBOTHBIM MPEJOCTABUIN BHIOOP: TEPHETh HEMPUATHBIN SIPKHUI CBET
WIM YUTH B HOPKY, IIPH 3TOM Ha)KaB Ha MENAb U TOABEPTas APYTyIO KPBICY yJaapaM Toka. B Takux
YCIIOBUSX TPU YETBEPTH KPBIC COUIIH, YTO JyUIlle ITyPUThH I71a3a, YeM CIIyIIaTh BOIIA TOBAPHUIIIA.

JIroO0onbITHAs ppIOKA M XKYK-OyHTapb

[Totpebnoctn B camopa3BuTHM  akageMUK CHMOHOB  Ha3bIBal  «IOTPEOHOCTSIMH,
HampaBlieHHBIMM B Oyaymiee». WX yaoBIeTBOpEeHHE HE MPUHOCUT TOJIE3HOTO pe3yibTara
HEMEJICHHO, HO MOJIYYEHHBIA OIBIT MOXET OKa3aThCs Ba)XeH mo3xe. [Ipu 3ToM mo3uTUBHOE
SMOIMOHANBHOE TOAKPEIUIEHUE OT YAOBIETBOPEHHUS OSTUX MOTPEOHOCTEH BBIAAeTCS Cpasy,
a HE MOTOM.

Yacto moBeleHUE, OCHOBAaHHOE Ha MOTPEOHOCTSIX B CaMOPAa3BUTHH, MPHUBOIAT B MPHUMED,
TOBOPS 00 OTIUYHSIX YEJIOBEKa OT KUBOTHBIX. Kak Obl He Tak! [TomammTe ppiOKamM B akBapuyMme, U
OHM TOCMOTpPAT Ha Bac. MccinepgoBaTenbckoe TMOBEIEHHWE, B TOM YHUCJE pEarupoBaHHE Ha
HEW3BECTHBIC PaHEE CUTHAJIBI, — BAXKHBIM UCTOYHUK MO3UTHBA. OHO TOMOTAET KUBOTHBIM OBICTPO
aJanTUPOBAThC K M3MEHEHMSIM BHEIIHEW cpeibl. A A 4yenoBeKa JIOOOMBITCTBO, cOOp HOBOM
nH(POpMAIUK — HE MEHEEe Ba)KHAs COCTABJISIFOIIASI )KU3HU, YeM €]1a FITH CEKC.

Crtpemiienne Kk cB0OOOJE, HEMEPEHOCUMOCTh OTPAHUYEHUN — H3TO YYBCTBO, 3aCTaBIISIOIICE
MOJAPOCTKAa OOPOTHCS 3a CBOE€ MHEHHE MO TOBOJY IMPUYECKH, a B3POCIOrO — MPOTUBOCTOSTH
MIPOU3BOJIy HadalbCcTBa M BiacTedl. M 3Ta ke mporpamMma 3acTaBisieT JKyKa, MOCAKEHHOIO B
CIIUYEYHBIA KOPOOOK, MPOrphI3aTh ce€OE MyTh HA BOJIO.

[Toppaxanue nuaepy («BOKaKy»), POJUTEN0 UIU MPOCTO COCEeNy CIpaBa — IMOBEACHUYECKAS
mporpamMma, TMO3BOJISIFOINAs HAM YUYUTHCA Ha 4yXuX ormmnokax. C Heil CBsi3aHbl TaK Ha3bIBAEMbIC
3epKalibHbIe HEHPOHBI, 0OHAPYKEHHBIE B MO3T€ MHOTHUX BBICIITUX MTO3BOHOYHBIX.

Hakonen, BaXHBII MCTOYHUK  TOJIOKUTEJIBHBIX  SMOLMI —  WIPOBOE  IOBEJICHHUE
(«gBUTaTEIBHAS TPEHUPOBKA»). ManeHbKUI peOEHOK HEeNbIMH THIMU OETaeT U MPBITAeT, TPCHUPYSI
CBOE TEJI0, KaK MTPUBBIA KOTEHOK. B3pocibiii uenoBek 3a4acTyio C OOJIBIIUM YIOBOJILCTBUEM
MIPOBOJMT BpeMS Ha IMBaHe, KaK JICHUBBIN KOT, U o0emIaeT cebe MONUTH B CIOPT3all 3aBTpa.

Ha stom mpumepe BHAHO, YTO Hall MO3T — 3TO apE€HA MOCTOSIHHOM KOHKYPEHLHH Pa3HbIX
notpebHocteil. To, kakass MOTpeOHOCTh MOOEAWT B JAHHBIH MOMEHT, 3aBUCHUT OT BHEIIHUX W
BHYTPEHHUX CHTHAJIOB, TOPMOHAJIBHOTO (poHA, BO3pacTa, WHAMBHIYyAIBHOTO ombiTa. HO oueHb
3HAQUMTENIbHBIN BKJIaJl BHOCUT UM UCXOJIHBIN, T€HETUYECKH YCTAHOBJIEHHBIN YpPOBEHb aKTHUBHOCTH
LEHTPOB KaXA0i U3 NOTPEOHOCTEN — TeMIIEpaMEHT.
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Mapiu HelipOHOB-HOBOOpaHIeB

Kak Obputo cka3aHo BbINIE, 33 KaXIOW NOTPEOHOCTHIO CTOMT CTPOTO OMpPEIeIICHHBIN
¢u3nonornyeckuil MexaHu3M. BenMuMHAa ASMOLMOHANBHOTO IOAKPEIUICHUs, CBA3aHHOTO C
YIOBJIETBOPEHHEM TOW WM HMHOM MOTPEOHOCTH, 3aBHCHUT OT (PHU3MOJIOTMYECKOTO CTaTyca
COOTBETCTBYIOIETO yyacTKa Mo3ra (Tunoranamyca, 00abIIuX nouymapuid u 1p.). Oco6eHHO SIpKO
3TOT (aKT TOATBEP)KIACTCS B CIy4yae IATOJOTHA: HHCYJIBT MM OIyXOJb MOTYT IMOJHOCTBIO
OTKJIIOYHUTh WUJIH, HAIIPOTUB, OOOCTPUTH JOOYI0 MOTPEOHOCTh — HANpUMep, YHUUYTOXKUTh alllEeTUT
WIH YBEJIUYUTH arpeECCUBHOCTD.

CreneHp AaKTHBHOCTM LEHTPOB pa3HBIX MNOTPEOHOCTEH MHAMBUAYyallbHA MJIS  KaXJ0To
KOHKPETHOr0 uejoBeka. VIMEHHO 53TH «HAcTpOMKM» MbI U Ha3blBAEM TEMIIEPAMEHTOM.
CoBpeMeHHbIE J1TaHHBIE, B TOM YHCJIE€ CpPAaBHEHHME MOBEICHHs OJM3HELOB, MOKa3bIBalOT, 4To 40—
50% TemmepaMeHTa 3a4aeTCsl TCHETHUECKH.

Bropoit Baxneimuit ¢pakrop — GhopMUpoBaHHE CBS3EH MEXIy HEHPOHAMHU KOPHI TOJIOBHOTO
Mo3ra emie A0 poxiaeHus. «COopka» Mo3ra Ha 3Tane 3MOpHOreHe3a HallOMHMHAEeT MaccoBOE
TeaTpaJin30BaHHOE MpPEJCTaBICHUE, UAyllee 1Mo cTporomy ImiaHy. CHadana GopMHpYETCsl OKOJIO
COTHHM MWIJIHApJOB HEWPOHOB, KOTOpPHIE MOKAa HE MMEIOT HU CIELMAIN3alluu, HU CBs3EeH. 3aTeM
3aHMMAlOT CBOM MECTa BCIIOMOTaTelbHblE IJIMANbHBIE KIETKH, U3 KOTOPBIX CTPOMTCS
IIPOCTPAHCTBEHHBIN Kapkac Mo3ra. Ero mapamerpsl, cpeau npovero, onpeaessioT OTHOCUTENbHbBIE
pasMepsl pa3HbIX 001acTel HEPBHOM CUCTEMBI.

Ha cnenyromem stame oOpa3yrorcss (pakTopbl pocTa — IMOKa YTO OYEHb MAJI0 M3yYEHHBIE
BEIIIECTBA, KOTOPHIE BBIACISAIOTCS B MHUKPOCKOMMYECKMX KOJMYECTBAX M B TEYEHUE OYEHb
HeOoubIoro cpoka. [IpuBnedeHHbIe MU, HEUPOHBI (PU3MUYECKH MTEPEMENIaroTCs o 00pa30BaHHBIM
INIMAIIbHBIMU KJIETKaMU «pejibcam», 3aHMMasi CBOM MecTa. Takxke cieays 3a (akTopamH pocTa,
HENPOHBI BBITYCKAIOT OTPOCTKU K CTPOTO ONpEAEIEeHHBIM aJpecaTaMm.

B pesyinbraTre BO3HHMKAIOT HEHPOHHBIE CETH JBYX TUIIOB: OJHU CHOCOOHBI ()YHKIIMOHUPOBAThH
0e3 JIOMOJHUTENbHOM HACTpPOHKHM (MMEHHO OHU — OCHOBAa BpOXKJIEHHBIX IOBEJCHUECKHUX
nporpaMM M OMOJIOTMYECKUX MOTpeOHOCTEH); Apyrue MpeanoyiaraloT o0y4eHue, TO €cTh 3aluch
JIOTIOJTHUTEIHHON HH(OPMAIHH, KOTOPasi IOMOKET YAOBIETBOPUTH T€ MIIM HHBIE TOTPEOHOCTH.

OnucanHble mporecchl (OPMUPOBAHUS MO3ra B OCHOBHOM IPUXOJATCS Ha MEpBbIE J1Ba—TpH
Mmecsina 6epemenHocTU. Cumtaercs, 20-25% Oyaymux BO3MOXKHOCTEH M XapaKTEpUCTUK MO3ra
OTpeNeNAI0TCA TEM, HACKOJbKO OJarornojlyyHo MPOTEKaeT BHYTPUYTPOOHOE pa3BUTHE B ITOT
nepuoa. Crpecc, HMH(EKIUOHHbIE 3a00N€BaHMs, IPHUEM OIPENEICHHBIX BHJIOB JIEKapCTB,
HUKOTHHA, AJKOIOJsl MOXKET MOBJIMATH HAa FOPMOHAIBHBIA ()OH MaTepH, a COOTBETCTBEHHO — U
pebenka, momemniaB CTpPYKTypaM Mo3ra (popMHUpOBaTHCS TaK, Kak MPEANUCAHO TeHAMH.

[Tonmyuaercs, yTO, €Ba POAMBIIMCH, MbI nosydaeM Ha 60-70% cdopmupoBaHHbIH HaOOp
KU3HEHHBIX NPEANOYTEHUI: 4eM Mbl XOTeIu Obl 3aHUMAThCs, KAKOE MECTO «OTBOEBATH» B
o01iecTBe, HAaCKOJIbKO AKTUBHBIM 00pa3 >KM3HUM BecTH. MOXHO cKas3aTh, YTO Y KaXXJIOro OT
POXKJEHUS €CTh CBOE MpHU3BaHKUE. BOT TONBKO OTBHICKATD €r0 y/1aeTcsl 1aJIEKO HE BCEM.

BpoxaeHHbIE TemIepaMeHT oOIpenenseT, Kakue 3aHATHs WM JIMHUM TOBeACHUs OyayT
JIaBaThCsl HaM JIerde W MPUHOCHUTH Ooubine pagocti. CkaxeMm, eciid Bbl IPUPOKIESHHBIN TBOpEI] U
MY3BIKaHT, TO €XKEIHEBHbIC PENETULIMH HA CKPUIIKE JJIs Bac HE KaTopra, a yJ0BOJILCTBHE.

OpHako eciv pPOAMTENH HE MOJApPWIM BaM CKPUIIKY, a OTIPABWIM 3aHUMATbCsi Kapare,
OPUIETCS UMETh JIEJI0 C MEHee «IIpelyCTaHOBICHHBIMMY» MOTPEOHOCTAMU — Pa3BUBATh arpecCUio
U TEppUTOpUAIbHOE IMOBEACHHE («HAIla KOMaHJa JIydllle BCEX»). YJOBJIETBOPEHHUE
«BTOPOCOPTHBIX» MOTPEOHOCTEH MPUHOCUT MEHBIIE IMOJIOKUTEIBLHOIO MOAKPEIUICHUs (YUTaid —
MEHBIIIE CYACTbsl), U BCE K€ IOJ BIMSHUEM BHEIIHEH Cpeabl Mbl BIOJHE CIIOCOOHBI PAa3BUTh
BO3MOXHOCTH, KOTOPBIMH ITPUPOJIa MaJo OJapuiia Hac OT POXKIEHHUS.

B nanHOM ciydae peub HIIET O BOCIIUTaHUH, KOTOpoe (hopMupyeT Ham xapakrep. Yem Oobie
pasInIMi MEXIY XapakTepoM M TeMIEpaMEHTOM, TEM MEHbILE «TOPMOHOB CUACThs» (HaIpuMmep,
nodamuHa WM SHTO0PGHUHOB) MBI ToTy4daeM. K coxalieHuro.

IIpuka3pIBaTh Jy4llle MIENOTOM

IToBeneHueckue nporpamMmmel, C IIOMOIIBIO KOTOPBIX MbI HpI/ICHOCB.6HI/IBaeMCH K BHCHIHCMY
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MHUpy, Tone3Hbl. OHH TIOMOTAIOT MPOXKHUTH JONTYI0 W CYACTIMBYIO JKH3Hb, OCTAaBHTH
AKHU3HECTIOCOOHOE MOTOMCTBO, MPOJOJIKUTE CBOW poj. C Ipyroil cTOpoHbl, HAIIM OMOIOTUYECKHE
NOTPEOHOCTH — 3TO KHOINKH, YMEJIO HaXKUMas Ha KOTOphle MOXXHO HaMH YCIICUTHO
MaHMITYJINPOBATh.

CoOCTBEHHO, TOJIBKO YTO YIIOMSIHYTBIN MPOILIECC BOCITUTAHUS 3aKITI0UACTCSI UMEHHO B 3TOM.

PonuTenu u yuurens, Ha4aJbHUKHU U MOJIUTHYECKUE ACATEIN CO3AAI0T YCIOBHSI, IPH KOTOPBIX
CeTH OOYYaroIMXCsi HEHPOHOB B MO3re YeJOBEKa IPOIMHUCHIBAIOT IMPOTPAMMBI, MO3BOJISIOIINE
YCIIEUIHO JJOOBITh MUILY (T0JIy4aTh BBICOKYIO 3apIljiaTy), YBEIUYUTh 0€30MacHOCTh (YCTaHOBUTH B
KBapTHpPE OXPaHHYIO CHTHAJIM3AIUIO), CTaTh JHIEPOM B XOTA OBl HEOONBIION «cTae»
(mpoJBMXKEHUE O CiIyk0e) U T. 1.

OCOOCHHO YETKO MEXaHWU3MbI «BUPYCHBIX» MAHHUITYJISIIUA MMPOCMATPUBAIOTCS Ha MPHUMEPax
norpeburensckoro mnoeAeHus. [IpencrtaBbre, K nmpuMepy, yTo Bbl cMOTpuTe ¢mibM. Croxer
3axXBaTHIBACT BAC, T'€POU 3aCTABIIAIOT COMEPEKUBATHh, BB MOJYy4YaeTe YIOBOJIBCTBUE, NOPaMHUH
XJlemer 4epe3 Kpail. Ha skpaHe BBl BUAMTE HE TOJIBKO I'€pOEB, O KOTOPBIX JyMaeTe B JAHHBIN
MOMEHT, HO M, CKakeM, OeJble IITOpBI, KOTOPhIE BBl Ja)ke HE 3aMedaeTe. TeM He MeHee oOpa3
OembIX IITOP OTKJIAABIBACTCA B AMSTH, ACCOLUUPYSACH C JO(haMUHOBBIM MOJIKPETIICHUEM.

[Ipoiiner Hemens, M HE UCKIIOYECHO, YTO, YBUIECB B Mara3uHe Oelble INTOPHI, BBl UCIIHITACTE
SMOLIMOHANBHBIN moabeM. Jlanee B €70 BCTyNMaeT palMOHAIM3ALUsA: HETPYAHO OOBSICHUTH CBOU
CHUIOMHHYTHBII TIOPBIB TE€M, YTO OEJNbIid IIBET XOPOIIO COYETACTCS C YXKe MMEIoIIeics MeOenbo,
YTO €ro peKOMEHIYIOT BeAyIllue OU3aiiHephl, YTO 3TO MOJHBIN TpeH[. A mpojaBlaM OebIX LITOp
OCTaHETCs JINIIBb CKa3aTh Cacu00 pexuccepy M akTepaM, KOTOPhIE CAETaI XOPOIee KHHO.

Kcratu, npumep ¢ GeslbIMU IITOPaMHU B3ST U3 )KU3HU: OHHM MPOMEJIBbKHYJIH B cepuaie «Cekc B
OOJIBIIIOM TOPO/Ie» M TPOJAEMOHCTPUPOBAIH B COOTBETCTBYIOIIEM IEPHOJC 3HAYUTEIBHBINH pOCT
IpOJaX.

BrI3pIBaTh CTOMKHE SMOIMOHAIBHBIE ACCOIMANNHU, YIPABIATh MMOBEICHUEM M HACTPOCHUEM
MOYKHO HE TOJIBKO C IIOMOIUIbIO SIBHBIX, 0CO3HABAEMBIX, HO U C IIOMOLIbI0 HEOCO3HABAEMBIX 3BYKOB,
3araxoB, BU3yaJIbHBIX 00pa3oB. K mpumepy, B Ka3MHO pPAacHBUISIOT BEIIECTBA, BBI3BIBAIOLINE
JETKy10 31(popuio, yTOObl MOCETUTENN BEPWIM B CBOM ycmex M craBwiu Oosblie. B marazmHax
JOPOTHX TOBapOB, HANPOTHUB, CO3JAIOT YMHUPOTBOPSIONIYIO aTtMochepy, 4YTOOBl MOKyMaTelIu
HE BBIXOJMIM U3 ce0s PU BUJE BBICOKUX LIEH.

«H(popMaIMOHHBIH IIIyM», TO €CTh HEKHUE CUTHAJIBI OPTaHOB YYBCTB, KOTOPBIE MBI ITOJIy4aeM,
HO HE OCO3HAaeM, MOJKeT OKa3blBaTb Ha Hac 3HauuMoe BiusHHE. CyllecTByeT MNpaKTHKa
nobaBiieHUsT K (POHOBOM My3bIK€ B TOPrOBOM 3aJIeé 3aMaCKHPOBAHHOTO MPU3bIBA «HE KPaanm»,
HE BOCIIPUHUMAEMOr0 cO3HaTeabHO. CTaTUCTHKA MOATBEPXKIACT, YTO KOJUYECTBO KpPaXk B ITOM
ciydae cokpamaercs. TOT ke MeXaHH3M JIEKHT B OCHOBE 3HAMEHHTOTO «25-TO KaJpa»: MO3T
YesioBeKa B COCTOSIHUM BOCIPUHATh HEOCO3HABAE€MbIHl TEKCTOBBIM IPU3bIB, KOTOPBIM MOSABISETCS
Ha 3kpaHne Bcero Ha 0,04 cexyHbI.

[louemy HepBHas cucTeMa C JOBEpPUEM OTHOCUTCS K IpPHU3bIBaM, BOCIPUHMMAEMbIM Ha
noanoporoBoM ypoBHe? Kak roBopuiioch paHee, Hallld peIICHUS M PEakMH BHIOOpPa BO MHOTOM
ABIISIOTCSL  PE3yJbTaTOM KOHKypeHUuHM norpedHocTei. I[lpm 3TOM U1 3amycka peabHOro
NOBEJICHUS, KaK TMpaBHJIO, TpeOyeTcs OCO3HaBaTh MpoUcXopsmiee. Ecau Mbl MOIXy4uM NpsSMOU
IpUKa3 MOKynaTh TOBap, Mbl OyAe€M MOHMMAaTh, YTO IMPUKA3bIBAIOIIMN CTAaBUT ceOs BbIIIE HAC U
OTpaHUYMBACT HAIly CBOOOY.

VYdacTku Mo3ra, OTBEUYarole 3a HepapXu4ecKoe MOBEACHUE U CTPEMIIEHHE K CBOOOIE, TYT ke
HIEPO pPa3pasaTcss OTPHUIATENbHBIMU SMouusMHU. U mponaBen, «XBaTalolmMid HAc 3a IOy,
OCTaHETCs HU C YEM.

I'opazno s¢ddexTrBHEE OKa3bBIBAETCS «3aMyCTUTh BUPYC» — Pa3BECUTh Ha BCEX CTEHAX
CHUMIIaTUYHbIE PEKJIAMHBbIE IUIAKaThl, ITOCTOSHHO KPYTHTb 3a0aBHbBIC TEIEBU3MOHHBIE POJIHKHM...
Bpone Obl He ciaymiaete M He CMOTpPHTE, HO Ballld HEHPOCETH BCE PABHO «3alMCBHIBAIOT HA
KOPOUYKY» U B MOMEHT INOKYIIKU MOJCKaXKyT CO3HAHUIO — BOT OH, TOT TOBAp, KOTOPBIN MBI 3HAEM U
KOTOPBIH y>Ke CBSI3aH C MOJOKHUTEIHHBIMHU SMOLIUSMHU.

To Jv BOJIsA, TO JIM HEBOJISI
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Uro ’xe moiydaercs: HAIlM NPEJNOYTEeHUS] Mbl HAcCJleIyeM OT pOJUTENIeH, Halll BKYChI
bopMHpYIOT «IMJEpbl MHEHHUI», BCe JaBHO pelieHo 3a Hac? Bosce Her. boruus mpaBocynus
demua — ONHMIETBOPEHHE OOBEKTUBHOCTH M OECHPUCTPACTHOCTH —  HM300pakaeTcsi ¢
3aBsi3aHHBIMM TIJla3aMH M BecaMu B pykax. Kak m demupma, Mbl 3a4acTyr0 HE BUIUM CBOHMX
NOTPEOHOCTEHN, HO MIMEHHO OHM JIOXKATCsl Ha MPaBylO U JIEBYIO Yallu BecoB. [IpuciymaBmmch K
HHUM, MBI BEIOUpaeM To, YTO JIyullle AJis Hac.

«IIpenymnpexxeH — 3HA4YUT BOOPY)KEH», — TJIACUT M3BECTHas IOrOBOpKa. 3HAas CBOHU
Han0oJiee YyBCTBUTEIIbHBIE KHOIIKH, MOKHO 00Jiee yCIEUIHO MPOTUBOCTOSATh MAaHUITYJISIIUAM. B TO
K€ BpeMs TIOpOM TOJIbKO HAIM >KUBOTHBIE WHCTHUHKTHI CIOCOOHBI IOMOYb paclo3HATh
oOMaHIMKa: Belb JIPEBHUE CTPYKTYyphl MO3ra 3ayacTylo pabOTaroT HajeKHee, YeM CO3HaHHe
CaMoOro reHUaJIbHOTO CHIIIHKA.

POKIEHUE 'EOXUMHUN
I'. b. HaymoB, 0oxkmop 2eonozo-munepanozuyecKkux HaykK

«Xumus u xu3Hb» Ne3d, 2013

B 2013 rony wucnognsiercsti 150 mer co ausa poxaeHus Baagumupa HBaHoBH4Ya
Bepnaackoro (12 mapra 1863 — 6 sinBaps 1945). FO0u1eii BK/II0OYEH B CIIUCOK MaMATHBIX
nat FOHECKO, u ero orMe4alT He TOJIbKO B Hallleil cTpaHe.

«KopHHU BCSKOTrO OTKpBITHS JiexKaT JaleKo B INIyOMHE, U, KaK BOJHBI ObIOTCS ¢ pa3bera o
Oeper, MHOTO pa3 IUICHIETCS YeIOBEYECKash MBICIb OKOJIO MOATOTOBISIEMOTO OTKPBITHS, TIOKA
NpUIET JEBATHIM Bam»: 3TH ciioBa B. WM. BepHagckoro B MNOJHOW Mepe OTHOCATCA K
TEOXUMHUH — OT TIEPBOTO YIIOMHHAHUS 3TOTO CIOBa J0 €€ MpU3HAHWUS U (HOPMHUPOBAHUS KaK
HayKH Mpouwio 6osbiie ctojeTuss. CeroaHs 3To BaKHEHIIasi TUCIUILIMHA, KOTOPasi TECHEHIINM
00pa3oM cBsi3aHa C SKOJOTHYECKHM MOHUTOPHUHIOM H PEIICHUEM IKOJIOTUYECKUX MPOOIIEM.

Bnepsrie TepMuH «reoxumus» ynotpebus B 1838 rogy mBednapckuii XUMUK XpUCTHAH
Opunpux lenbOeitn (1799-1868). «Yxke HECKOTBKO JIET TOMY Hazalg, — TMHCAal OH B
1842 romy, — s myOJIWYHO BBICKA3all CBOE YOEKICHHUE, UTO, MPEKIE YeM MOXKET UATH PeUb O
HACTOSIIEH Ie0JI0rn4ecKoi HayKe, Mbl I0J>KHBI UMETh T€0OXUMHUIO, KOTOpast I0JKHA HAIPABUTD
CBO€ BHMMAHHE Ha XMMHYECKYIO MPUPOIY MACC, COCTABIIIIOLNIMX HAll 3€MHOM IIap, U HA UX
MPOUCXOKICHHE, M0 KpalHEeH Mepe, CTOIBKO K€, CKOJbKO U Ha OTHOCHUTEIBHYIO TPEBHOCTH
3TUX O0pa30oBaHUM M B HUX TMOTPEOCHHBIX OCTATKOB JOMOTOMHBIX PACTEHUH W >KUBOTHBIX.
C yBEpEHHOCTHIO MOKHO, KOHEYHO, YTBEPIK/IaTh, YTO T'€OJIOTH HE BEYHO OYAYT CIE0BATH TOMY
HaIIpaBJIEHUIO, MOCIIEIOBATENSIMA KOTOPOrO OHM celdac sBIAOTCS. OHM, Uil pacUIMpEeHHs
CBOCH HayKH, KaK TOJIHKO OKaMEHEIOCTH HE CMOTYT JOCTATOYHO CIYXKUTh UM, JOJKHBI OyIyT
UCKaTh HOBbIE BCIIOMOTaTeNIbHbIE CPEICTBAa U, O€3 COMHEHHsS, TOTJa BBEIYyT B TEOJIOTHIO
MUHEPAJIOro-XMMHUUYECKHE MyTH HCCIeNoBaHusA. BpeMsi, Korja 3TO CBEpPIIUTCS, KaXKETCs MHE
HE CTOJIb JAJIEKAM).

[lenGeiin omubCs TONBKO B OAHOM: BpeMs ero Hjeil mpunuio Juimb B XX Beke.
B XIX Beke Hay4Hbl€ yMBlI 3aHMMaJl MHOTOBEKOBOW CHOp IUTYyTOHHCTOB M HENTYHHUCTOB.
[Tocneqnue cuMtamym, 9To 3eMJIs MOJTydnsIa CBOUM Bu Onarogaps Boje. [ITyTOHHCTHI onaranm,
YTO OKPY>KArOUIYI0 NPHUPOAY CO3JAET PACIUIABICHHAs ropsdyas MarMa, HaxXOoJsIuecs BHYTPH
IJIAHEThI, a 3HAYUT, IIABHOE B I'€OJIOTMH — 3TO BYJKAHBI, T€U3€EpPbl, 3eMJIETPSICEHUS, TEPMBI.
NMenno Omnaromaps BHYTPEHHHM CHJIAM 3€MJIH OOpa3yIOTCS TOPBI, TOPHBIC TOPOJABI M
TaHAmagThL

Hemuoro mo3nnee, B 1866 roay, u3BecTHbI HeMelukud XuMUK u (papmareBt Kapn
Opunpux Mop (KcTatd, 3TO OH BBEJ MOHSATHE «HOPMAIbHOCTh PacTBOPay», pa3padoTan METOA
omnpeneneHus cepedpa, CKOHCTPYHPOBaAJ OIOPETKY M MUIETKY) HarevyaTala 3aMedaTelbHbIN TPy
«Uctopusa 3emnu. ['eonorus Ha HOBBIX OCHOBaHUAX». B 3TOW KHUre, aHAIU3UPYs
reoJIOTHUECKUE 3HAaHUSI CBOETO BpeMeHH, Mop ¢ ykacoM OoTMeuas, YTO T€0JIOTH CO3/1alii CBOIO
«PU3UKY» U «XHMHIO», B KOTOPBIX «JIerdyaillliue Tela TOHYT B TsDKENEHIIUX cpeaaxy», a map
UMEET CHITY, «Kakas He CHWIACh OObdHOW (m3uke». CpaBHHBAs OTHOCHUTEIBHYIO CHIIY JIBYX
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BAKHBIX KHCIJIOT, YIOJBHOM M KPEMHHUEBOM, B Pa3JIMYHBIX T'EOJIOTMYECKUX YCIOBHSAX, OH
HoKaszajl, 4To OJMXKe K TOBEPXHOCTH CHJIbHEE YTroJibHas KHUCJIOTa, MOCKOJIbKY BBITECHSET
KPEMHHEBYIO U3 €€ coJieil. A B TimyOuHe 3eMJIH, B 00JIACTH BBICOKHX TEMIIEPATyp W JIaBICHHH,
HAa00OpOT, KpEeMHHEBass CTAHOBUTCS CHJIbHEe. OJTO ObLT YK€ BIOJHE COBPEMEHHBIN
FEOXUMHUYECKHH M101X0/1, OCHOBAaHHBIN HA SMIIMPUYECKUX MUHEPATIOTUYECKUX JaHHBIX.

B TO Bpems HU B reosioruu, HU B XMMHUHU HE ObUIO OJIarONpUATHON Cpenibl Ui BBIIACICHUS
F€OXMMHMUYECKUX HIEH B OTACNbHYH JaucuuiuimHy. [loyBa g 3TOro  MeIJIEHHO
MOJrOTaBIMBANIacCh B TEUYCHHE JAecATUIeTHid co BTopod monoBuHbl XIX Beka. He Oymy
NEPEYHCISTh BCE COOBITHS M BBICKAa3BbIBAaHUS, KOTOpHIC, «KAaK BOJHBD), TOTOBHJIM OTKPBITHE
HOBOU OTpaciiyi HayKd, TeM Oosiee 4To 3TO MoJIHO U eMko caenan B. M. BepHanckuii B nmepBoi
K€ YacTU CBOMX 3HAMEHUTHIX «OuepkoB reoxumum». Cama reoxuMus Kak HayKa poJauiach
TOJBKO B Hayase XX BeKa.

beIm0 11Ba OCHOBHBIX HAINPAaBICHHsS €€ pa3BUTHA, KOTOPBIE JOJTO€ BpeMs IOYTH
He nepecekanucb. OQHO M3 HUX POAWIOCH U3 KPUCTAUIOXMMHH, U €r0 POJOHAYAJIbHUKAMMU
MOKHO CYMTaThb MuHepanoruueckuidi MHCTUTYT B [értuHrene um YHusepcuter B Ocio.
Y COBEpIICHCTBOBABIINECS K TOMY BpPEMEHH PEHTICHOMETPUUYECKHE METOJbl IO3BOJIIH
HAaKOHEIl CBs3aTh CBOMCTBA KPUCTAUIMYECKUX BEIIECTB C HMX AaTOMHOM CTPYKTYypoH U
nojoxenueM B [lepuoanyeckoit cucreme sneMeHTOB. HopBeXCKUT XMMUK M KpUCTasuiorpad
Bukrop Tompmmmuar (1888—1947) BBenm mnoHATHs 00 aTOMHBIX M HOHHBIX paguycax,
chopMyaMpoBad 3aKoH u3oMopdu3Ma (3TOT 3aKOH HOCUT €ro HMs), HPUMEHHI
TEPMOJMHAMHYECKOE MPABWIO (a3 K T€OJIOrMUECKUM OOBEKTaM U MOCTPOUJI T€OXUMUYECKYIO
Kkjaccupukanuio semMeHToB. Ho camoe rimaBHOe — ObIT Hai/leH MHCTPYMEHT MCCIIEeJOBAHUM:
UM CTaJIM NPEICTABICHUS O pa3Mepax aTOMOB U O CBS3AX MEXAY HAMH.

OrpoMHyt0o poiab B (OPMUPOBAaHMHM T€OXMMHUHU Chirpana Takxke @OeHHOCKaHIU
(reorpadudeckasi o0macTh, BKirodaromas CkanauHaBuio, Korbckuil moiryoctpoB, OUHISIHIIAIO
u Kapenuio). Ee reorpapuueckue M reosorudyeckue OCOOCHHOCTH HALEAMIM YYEHBIX Ha
UCCIICIOBAaHNE MHHEPAJIOB, MarMaTHYECKUX M MeTaMOp(UYECKHX TOpPHBIX MOPOJ U TexX
MPOIIECCOB, KOTOPBIE MPOHMCXOAAT B Oojiee TIIyOOKuX reocdepax 3eMiu, — B YaCTHOCTH Ha
U3y4EHHE TOrO, KaK IEpEMEINAIOTCS DJJIEMEHThl B YCIOBUSAX TI'DAaJUEHTHBIX 3HAYEHUU
TEeMIepaTyp W AaBICHUHA. ['€OXMMMsS MUHEpalbHBIX BEILECTB OBICTPO BOLUIA B TE€OJIOTHIO,
a 3aTeM cJienajgach CaMOCTOSTENbHON Haykod. OObEKTaMu €€ UCCIEOBaHUI CTali MUHEPaIbl
1 BCE, YTO COCTOUT U3 MUHEPAJIOB.

Bropoe HanpasiieHre reOXMMHUH CBA3aHO ¢ uMeHeM Biiagumupa MBanosuua BepHaackoro,
OCTaBUBIIIEr0 OOraThlii apXUB JHEBHUKOB M pabOuUX 3alUCeH, MMCEM POIHBIM U JIPY3bsiM, 110
KOTOPBIM MOXHO HPOCIEAUTH BCE ATAIbl Pa3BUTHs ero MUPOBO33peHHs. OH chopMyIHpOBa
UJeU, K KOTOpPBIM TOJIBKO ceHYac MOAXOAUT HayyHas MbICHb. A (OpMUpOBaHHE €ro
YHHUKaJIbHOI'O MBIIIJIEHHS] HAYAJIOCh €11I€ B AETCTBE.

IIpencraBnenne 0 eAMHCTBE MUpa CIOKUJIOCH y MoApacraromero Bonoayu nox BiusHuEM
OpOTyJIOK ¢ JBoOponHbIM 1sneit  Errpagom MaxkcumoBuuem Koponenko. Esrpad
MakcumMoBUY, TOKJIOHHMK BombTepa, 3aHMMalicsi HAyKOW Kak JIOOWUTENTh, B YaCTHOCTH
BJIOXHOBJICHHBIN Teopuel [lapBuHa, Iucana COYMHEHHUE O IIPOUCXO0XKICHHUU 4YeloBeka. B cBoem
IUIEMSIHHUKE OH Haluen OjarozapHoro ciymarensd. «Hukoraa He 3a0yty TOro BIMsSHUS, Kakoe
MMeI Il MEHsI 9TOT CTapUK B IIEPBBIE IO/l MOEH YMCTBEHHOM KU3HU, — nucan BepHanckuit
B 24 ronma xeHe Haramum EropoBHe. — BCHOMUHAIOTCS MHE TEMHBIE 3MMHHUE 3BE3HBIC
Beuepa. [lepen cHOM OH JIIOOMII TYJISTh, U 51, KOTJa MOT, BCEria XOAua ¢ HUM. S mo0u Beerna
He0o, 3Be3/1bl, 0coOeHHO Mueunbiii [lyTh mopakam MeHs, U B 3TH Bedepa s JTIOOWI CIyIIaTh,
Kak OH MHE O HHMX paccKas3blBal, sl JIOJTO IOCIE HE MOT YCIIOKOWUTHCS; B Moed (aHTazuu
Opolmin KOMETBI uepe3 OECKOHEYHOEe MHUPOBOE IPOCTPAHCTBO; NAJAIOLIMe  3BE3/bI
OKUBJISTUCDH; SI HE MUPWIICS ¢ 0€3’KU3HEHHOCTHIO JIYHBI M Hacelsi ee LeNbIM POeM CYUIECTB,
CO3JIaHHBIX MOMM BOOOpakeHHeM. Takoe orpoMHOE BIMSHUE UMEIHU 3TU IPOCThIE paccKa3bl Ha
MEHSI, YTO MHE Ka)XKETCsl, YTO 51 U HbIHE HE CBOOOJIEH OT HUX.

OmynieHre eIUHCTBA YEJIOBEKA M IPHUPOJBI, UICK LEIOCTHOCTH MUPAa U OJHOBPEMEHHO
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OpEHHOCTH BCEX €ro *KHUBBIX U HEKUBBIX (KOCHBIX) 00bEKTOB BepHaackuil ycBowI ¢ AeTCTBA U
BOCIIPMHUMAJ KaK akcuoMy. IIoHMMaHue B3aMMOCBSI3M MEXIY CaMbIMU Pa3HBIMH O00bEKTaMU
IPUPOABI U CTPEMIICHUE HAMTH 3TH CBSI3M CTAJO XapaKTEpHOM 4YEpPTOW BCEM €ro Hay4dyHOU
JESATEIIBHOCTH.

OkxonunB rumHaszuio, B.W. BepHaackuii mocTynmuia Ha €CTECTBEHHOE OT/ACIICHUE
[TerepOyprckoro yHusepcurera. Ilozaaee, B 1922 rony, oH BCHOMUHAN: «YHUBEPCUTET MMET
JUIsl BCEX HAacC OrpoMHOeE 3HaueHue. Ha nmepBoM Kypce OTKpbuIcs Mepea HaMH HOBBII MU, U MbI
BCE OpOCHJIMCH CTPAaCTHO W SHEPrUYHO B HayuHyio paboty». Jlekuum JI. 1. Menneneena
OKa3ajM pellarollee BIMsSHUE Ha MOJIOJIOTO CTY/AEHTA, HalleJIWIN MOJIOJOr0 UCCIEI0BaTeNs Ha
XUMHYecKoe MbllieHne. «Ha ero jaekuusx Mbl 0CBOOOXKIAINUCH OT TUCKOB, BXOAWIM B HOBBIN
YyJIE€CHBII MHp, M B IIEPENOJHEHHOM 7-i aynuropuu Jlmutpuii MBaHOBHY, moasIMas u
B030y:k/1as rimyOouaiiiue cTpeMiIeHUs] 4YeTI0BEYECKON JTMYHOCTH K 3HAHUIO U K €r0 aKTUBHOMY
IPUJIOKEHUIO, B OYEHb MHOTHUX BO30YXKJajl TakuWe JIOTMYECKHE BBIBOABI M HACTPOCHMS,
KOTOpble ObUIM JalieKu oT Hero camoroy». OtHomenue k jekuusam 1. M. MenneneeBa MOXXHO
OLIGHUTh XOTs OBl IO TOMY, uTO Tpu Apyra, A. KpacHos, B. Bepnanckuii u E. Pemuzos, nocie
ClayM HK3aMEHOB CBOEMY JIIOOMMOMY THpodeccopy cHenuaibHO MOUUIM B (oToaTeNnbe MU
cpororpadupoBanucy Ha mamaTh (puc. 1). Ilonnmanme BepHanckum XumMum U TIyOOKOE
YBa)XXCHHE K HEH 3apOJINIIOCh B YHUBEPCUTETE.

OkoHUMB  yHHMBEpcUTEeT, BepHaackuil moctynmun Ha  JODKHOCTh — XPAaHUTENS
MHUHepasioruyeckoro kabunera Mimnepatopckoro MockoBckoro yHusepcureta. [lepBble e ero
UCCJIEIOBaHMSI 10 MUHEPAJOTUU OTIMYAJIUCh BHUMATEJIbHBIM OTHOLIEHHEM K XHMHHU
MHUHEpAJIOB U INTyOOKOM MPpOopabOoTKOM XMMHU3Ma X 00pa30oBaHus, B TO BpeMs KakK JJO HETO yrnop
B MHHEPAJIOTUM [IeNajld Ha KPUCTAIIMYECKHE (OPMBI, ONTHYECKHE XapPaKTEPUCTUKU H
yCIIOBHS, B KOTOPbIX Haunuid MuHepan. Ero pa®otsl «Jlekuuu onucaTeabHONM MHHEPAIOTHID
(1899), «OmpiT onwucarenbHOW MuHepaiorun» (1908) um «Munepanorus» (1910) — »st0
(byHIaMeHTalIbHbIE TPY/Ibl [0 XMMUU MUHEpaioB. OTCI0/1a HAYaJICS €ro MyTh B TEOXUMHUIO.

Kak mpencraButens TouHoro 3Hanusi, B. . BepHanckuii Bo Bcex cBoMX paboTax Bceraa
CTapajcsl ONUPAThCS HA KOJWYECTBEHHBIC XAapPaKTEPUCTUKH, BBIPAKEHHBIC YUCIOM U MEPOM.
W B TO e BpeMs ero MHTEPEeCcOBalld caMble pa3Hble NpUpOAHbIe 00BeKThl. Kak HaiiTu 0011yio
Mepy AJIs pa3IUYHbIX MPUPOIHBIX TeJl: OOJBIINX U MAJIbIX, 36MHBIX U KOCMHUYECKHUX, KUBBIX U
KOCHbIX? Macca — He MH()OpMaTHBHBIN MapaMeTp, a MOp(HOJIOTUS MOXKET OBITh MOX0Xa Yy
CaMbIX pa3HBIX OOBEKTOB (HAIpUMEp, 00IAKO M OIMYyXOJb OMHUCHIBAIOT MIPUMEPHO OIMHAKOBO).
OTtBeT nojckazana XUMHs MUHEpaJIOB. «B KaJI0oM Kamie W MbUIMHKE BEIECTBA HA 3€MHOM
MOBEPXHOCTH 10 MEPE YBEIUYCHU TOYHOCTH HAIMX MUCCIIEJOBAHUM MBI OTKPBIBAEM BCE HOBBIC
U HOBBIE JJIEMEHTHI. B necumHke WiM Karule, Kak B MUKPOMMpPE, OTPaKaeTCsl BECh COCTAB
KOCMOCa». JTH CJI0BA, CKa3aHHBIEC MPU OTKPBITUN CEKIIMH I'€0JIOTHUH U MUHEPAJIOTMH Ha ChE3MC
pycckux ectecTBoucibITareneii u Bpaueit (1909), cranu Kir0oueBBIMU 7S TIETION cepuu padboT
10 «CIEKTPOCKOIIUH 3€MHOU KOPBD» U MOCIEA0BABIINX 3aTEM «OUYEPKOB T€OXUMUNY.

Urak, Bce naneMEHTHI €CTh BE3J€, HO B Pa3HbIX KojauyecTBax. M 3TO HeE Clly4yalHOCTb,
a MposABJICHUE 3aKOHOB MpUpobl. «KakoBo Obl HU ObUIO OOBSCHEHHE ITOTO SIBJIECHUS, CXEMa
paccesHusl 3JIEMEHTOB OuYeHb ya00Ha s kinaccudukanuu QaxtoB». Obmas Mepa HaiineHa!
3aKOHOMEPHOCTH PACHPEACICHUS XUMUYECKUX DJIEMEHTOB — BOT Ta €JUHAsl Mepa, KOTOPYIO
MOYKHO MTPUMEHUTH KO BCEM IMPUPOAHBIM TeJIaM. DTOT MOAX0A OObEAMHII METOIbI U3YUCHUS U
JKUBOTI'0, I KOCHOTO BEILIECTBA.

B 1908 romy rnaBHBI XUMUK AMEPHKAaHCKOTO Teosloruueckoro komutera @PpaHk
Yurncyopk Kiapk, BCIO JXKH3Hb 3aHUMAaBIIUHCA TEOJIOTHMYECKUMU TMPOOJIIEMaMH, CBElT |
nepepaboTan Bce MMEBUIMECS AaHHbIE, B KHUTE «Data of Geochemistry». Tam OH BIepBbIe
IIPUBEJI CTATUCTUYECKUE JAaHHBIE O PpACHPENEICHUHM DJJIEMEHTOB B IPHUPOIHBIX TEJIAaX H
MHUHEpasiaX. JTO OBUIO OYEeHb BaXHO: TEOJOTMYECKHE JaHHBIC MPHOOpENH HaKOHEI
TFCOXMMHYECKHHA CMBICI. Benp Bce Tema COCTOSAT M3 aTOMOB, TOJBKO M3 KaKMX HMMEHHO,
orpeneNseTcss 3aKOHaMu Tpupojabl. VIMEHHO Ha 3TOM MOAXOJE MO3JHEEe OBUIM MOCTPOCHBI
3HaAMEHUTHIC JieKInu BepHaackoro, kotopeie o yutan B Komtex ne ®panc B CopObonHe.
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B 1924 rony nexuun uznanu Bo @paHuuu Ha PpaHIly3CKOM SI3bIKE, a TOTOM U Ha PYyCCKOM
noJ 3aryiaBueM «O4epKky reoXuMHUN».

DNeMEHTHBI XUMUYECKUI COCTaB MPUPOJHBIX TEJ HACTOJIBKO MOKA3aTEeNIeH, YTO €ro, Kak
BBISICHWJIOCh, MOYKHO HCIIOJB30BaTh KaK OJWH W3 BUAOBBIX IPU3HAKOB, M HE TOJBKO IS
MUHEPAJIOB U FOPHBIX MOPOJI, HO Aa)Ke JJI BCEX JKHUBBIX OPraHU3MOB. JTO OKa3aJloCh €IMHOU
MEPOH W3MEPEHHUs, LECHTPAIBbHBIM SIIPOM CHUHTETHUYECKOTO IOAXOAAa K KOCHBIM M KHUBBIM
00BEKTaM MPHUPO/BI, C IOMOIIBIO KOTOPOIO MOXKHO MOHSTH, KAK OHU BJIMSIOT APYr HA Jpyra.
A Takke KaK OHHM BIMSAIOT Ha MPOLECCHl, MPOUCXOIAIIME B 3€MHOH Kope, ruapocepe u
atMocdaepe.

Ecnu aToMHast reomMeTpus NMpUMEHHMMa TOJBKO K MHHEpajlaM U HPUPOAHBIM OOBEKTaM,
COCTOSIIIIMM W3 MHMHEpAJIOB (Kak B MEPBOM KPUCTANIOXMMUYECKOM HAIIPaBJIEHUH), TO TaKOU
MHCTPYMEHT, KaK U3y4YE€HHUE PaCIpPEEICHHs DIEMEHTOB, IOIAXOIUT KO BCEMY, B TOM YHUCIIE U K
KUBBIM opranusmam. Kak rophHas mopoja COCTOUT W3 MHUHEPAJIOB, KOTOPbIE MOTHUXOHBKY
pa3pylIaroTCs, a IOTOM IPEBPALIAIOTCS B YTO-TO APYIO€, TaK U >KMBBIE OPraHU3MBI CO3LAOT
cooOmiecTBa, OMOIICHO3bI, BHYTPH KOTOPHIX OJHU BHIBI NMUTAIOTCA JIPYTHMU U MPOUCXOIUT
CBOE0Opa3HbI KPYyroBOpOT 3JIeMEHTOB. JlJi aHanM3a KMBBIX OPraHU3MOB C TOYKU 3PEHUS
pacnpeeneHus 1eMeHTOB BepHaickuii BBOJUT HOBOE MOHSTUE — «KHBOE BELIECTBOY.

[losmyunnace enuHas cuUCTEMa YPOBHEHW OpraHM3alliyd KOCHOIO M JKMBOIO Ha IIJIAHETE.
B MuHepasibHOM BellecTBE 3T0 MUHEpal — MOPoJa — KOMIUIEKC U T. 1. B )KUBBIX opraHuzMax
9TO0 OHOJOrMYecKHil BUA— OHOIEHO3 — OHOTON (Y4acTOK MPOCTPAHCTBA, 3aHATHINA
ornpezesIeHHbIM OMOIEHO30M) U T. A. Ho 3TH nMHMM He U30JIMpOBaHbl APYT OT Apyra, MEXIY
HUMH €CThb HEIpepbIBHAs CBA3b. EnMHasg Mepa MO3BOJSIET CONOCTABIATH XUMHUIO JKHBOTO H
KOCHOTO, UCCJIEIOBATh KPYTOBOPOT 3JIEMEHTOB MEXAy HUMH. DTO ObUIO HE TaK BaJKHO B Hayaje
XX Beka, HO CTAHOBHUTCS OCOOCHHO IIEHHBIM ceiuac, B COBPEMEHHBIX 3KOJIOIMYECKHX
UCCJIETOBaHUSIX.

C BBeOEHMEM OSTUX NOHATUH OTKPBUICA €I€ OJUH BAXKHBIM ACHEKT IeOXUMUYECKOTO
aHaJIM3a Pa3sBUTHs HALIECH IUIAHETHl — UCTOPUYECKUN. « BHOT€HHBIE MOPOABL... UAYT AAJIEKO 3a
npeznensl 0uocepbl. YUUThIBas SBIEHUS MeTaMop(du3Ma, OHM MPEBPAILAOTCS, TEPsisl BCSIKUE
CJIeJIbl )KM3HM, B TPAHUTHYIO 000JIOUKY, BRIXOIAT U3 Ouocdepsl. I'panutHas obosnouka 3emiau
ecTh 00s1acTh ObUTBIX Orochep». Bee 3To MpoUCcXoauT Mo CBOMM 3aKOHAM, U, YTOOBI UX Y3HATh,
HA/0 HW3y4YaTh paclpeieieHue 3JEMEHTOB B TPUPOAHBIX OOBEKTaX, MX H3MEHEHUS B
MPOCTPAHCTBE M BO BpeMEHH. ['0BOpsi O cBoeM MoHMMaHuU reoxumuu, B. U. Bepnanckuit
nucain: «S mojomen K HOBOMY Ui MEHA M JUId APYTUX M TOrAa 3a0BITOMY MOHHMAaHHIO
HIPUPOABI — IE€OXUMUYECKOMY U OMOr€0XMMUYECKOMY, OXBAThIBAIOIEMY U KOCHYIO U JKHUBYIO
IpUPOANY C OJHOM M TOW K€ TOYKM 3peHud. [logxons TreoXMMHMYECKH K H3YYEHHIO
TEOJIOTUYECKHX SIBJICHUH, MBI OXBAaThIBAEM BCIO OKPYIKAIOLIYIO HAC IPUPOAY B OJHOM U TOM XKeE
ATOMHOM acIIEKTe».

K monnmanuto sToro BepHaackwii men B Te4eHHE MHOTHX JIET YIIOPHOM paboThl. Tonbko B
1916 rogy oH 3aBei CHEIHMATIBHYIO HANKy A pabodyuMx MaTepualioB IO >KUBOMY BEIIECTBY,
KOTOpBIE JIETJIN B OCHOBY €ro (hyHIaMeHTanbHOH paboTel «buocdepay, Boilienel U3 neyatu
B 1926 rogy, — ans Toro, yTtoOBl HMIEH BBICTPOWJIUCH B TEOPHIO, MOHANOOWICA HE OIUH
JECSITOK JIET.

CoBpeMeHHas reOXUMHUsA

3a mocienHue Ba JECATKA JIET TE€OXMMHUS ITOMOTJIA MOJTYYUTh OTBETHl HAa CaMbI€ pa3HBIC
HpI/IHLII/IHI/IaJII:HI:Ie BOHpOCBI. 3aMeTI/IM, YTO CEroaHsa ->Ta HayKa Hccne;[yeT paCHpCHCHeHI/IC
HE TOJIbKO DJIEMEHTOB, HO TAK)KE OT/EJILHEBIX HU30TOIIOB.

Korma nHa 3emi1e mossBmiIach KM3Hb?

JlpeBHelIINe MaleOHTONIOTMYECKUE OCTaTKH MMEIOT Bo3pacT 2,8 mupa. jner. Eme Gornee
apeBHUMH (3,2 MIIpA. JIET) CUYMTAIOT HEKOTOpble 00pa3oBaHus, MO (GOpMe HATIOMHHAIOIINE
MHKPOOPTaHHU3MBI. Hou B [S11($ 60.]'[66 APCBHUX MOpOAax HaxoAsAT YIJICPOAUCTBIC
COCIIMHEHUSI — KaKOTO OHM TPOUCXOXKIEHHsI? MOXKeT OBbITh, 3TO OCTATKH MHKPOIUIAHKTOHA?
CooTHoIIEHHE H30TOINOB YTJIEpoAa 2C/1C nossomser oTaHUHTH YIIEPOAUCTBIE COECIUHEHUS
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OpTraHU4YCCKOIro NpOorNCXOXIACHUSA OT MUHCPAJIbHBIX. CCFOI{HH BO3pacT CJI€A0B, KOTOPLIC YUCHBIC
pacleHUBalOT Kak Ouosnoruyeckue, pocruraer 3,8 miupa. Jser. B Takom ciydae JKU3HB
npuMepHo Ha 0,8 MIIpJ. JIET MOJIO’KE CaMOM Hallel MIaHeTHl.

Koraa na 3emiie nosisnjiach Boaa?

B 3amagnoii Actpanmuu ([xex Xwuiuic) HaloeHbl OKaTaHHBIE ITUPKOHBI, KOTOPbBIE
CUMTAIOTCA CTapermuMu B Mupe. «OKaTaHHBIC» — 3HAYUT HA HUX BO3JCUCTBOBAIM TEKy4HE
BOJBI U Jiea. Bo3pact uupkoHoB — 4,4 MIIpA. JIET — YCTAHOBJIEH YpPaH-CBUHIIOBBIM METOJOM
pPaauoON30TOIHOTO JaTUPOBAHUS (LIUPKOH COJEPKUT ypaH B CIENOBBIX KOJUYECTBAX).
[Tomy4gaetcs yxe Toraa Ha 3emie O6buta Boga? [1o cOOTHOIIEHHIO H30TOMOB KUCIOPOIa 80/'°0
B cocTaBe cuwiMkaTa HUpKOHUS ZrSiO4 (OCHOBHOIO KOMIIOHEHTa IUPKOHA) MOXKHO CYAMTbH O
TOM, B KaKHX YCJIOBUAX (DOPMHPOBAINUCH KPUCTAUIBI. Y CTAHOBUB 3TO COOTHOIICHUE, YUCHBIE
CZeJIali BBIBOJI, UTO JEHCTBUTENIHO HAa MOBEPXHOCTH 3€MIIM YK€ TOTr/Aa, Ooblle 4 MIpJ. JET
Hazaa, Obuta Boma («Nature», 2001, 409, 6817, 175-178,doi:10.1038/35051550, 178—
181, doi:10.1038/35051557). DTOT BBIBOJ OBLT TOATBEPIKICH M IPYTUMHU METOIAMH.

Ho Bo3pacTt camoii 3emnu oueHuBaetrcss B 4,5 MIIpA. JIET, KOTJla OHA BO3HHUKJIA IyTEM
aKKpeluu (CIWIIaHMUsI) YacTUI[ TNPOTOIUIAHETHOTO JucKa. Pe3ynbTrarel UCCIeIOBaHUS
ABCTPATMNCKUX IUPKOHOB MOATBEPKIAIOT, yTO ruapocdepa u armochepa 3eMian BOSHUKIH B
a3y akkpeluu, Mo4TH oJHOBpeMeHHO ¢ camoil 3emuieit. Kcratu, yuenuk B. . Bepnanckoro
reoxumuk K. I1. ®naopenckuit o6ocHoBai 31o emie B 1965 rony.

Kak o0pa3oBaynch pyaHble MeCTOPOXKICHUsI?

MHoro et y4eHble CIIOpAT O TOM, KaKOBa poJib MAaHTHH 3eMJIU B (POPMUPOBAHUU PYIHBIX
MecTopokeHnid. CyIIecTBOBAJIO TPEANOIOKEHHE, UYTO TOTOKH (IIIOUIOB (B TEOJIOTUH
Grona — 3TO KHUAKHE U ra3000pa3Hble JIETKOMOABUKHbIE KOMIOHEHTHI MarMbl WM PACTBOPHI,
UPKYJIUPYIOUINE B 36MHBIX TTTyOMHAX) MPOPBIBAIOTCS M3 MAHTUHM HA MOBEPXHOCTb U UMEHHO
u3 HUX 00pasyroTcs moje3Hpie uckomnaembie. B 2012 romy Oblu omyOMKOBaHbI COOpaHHBIC B
HNucturyre reoxumuum M aHamuTHyeckod xumuu  uM. B. WM. BepHanckoro naHHBIE
CTaTUCTUYECKOTO aHalIM3a MHOTUX ThICAY ONPENEICHUN, 10 KOTOPHIM MOKHO CYJIUTh O TOM,
CKOJIBKO BOJIBI BO (DIFOMIHBIX BKIIIOUEHUSX MarMaTHUECKUX MOPOA. DTH HUQPHI, MOTy4YESHHbIE
B Pa3IMYHBIX JTAOOPATOPHIX MUPA, TOBOPAT O TOM, YTO MAHTHUSI — CyXas: COAEp KaHUE BOJIBI B
MaHTHIHBIX TOpOAaX MeHee OIHOro mpoleHTa. VHbIMH cloBamMH, BOJAA, PaBHO KaK H
COEJIMHEHUS XJIOpa, — 3TO BELIECTBa, COAEpXKallUecs MPEUMYLIECTBEHHO B 3€MHOW KoOpe,
HO HE B MaHTHHU. A 3HAUUT M Te (QUIOUABI, U3 KOTOPBIX IMOTOM OOpa3yroTcs pyIHbIE
MECTOPOXKICHHS, — HE MAHTUHHOTO, a 60JIee TOBEPXHOCTHOTO POUCXOKICHUSI.

IIprnuuHa norenyieHus

HccnenoBanue 1b10B AHTapKTHBI T03BOJIMIIO BOCCTAHOBUTH TEMIIEPATYPY U COJIEpIKaHUE
CO; B atmocdepe 3emun 3a nocieaane 800 Toicsa set. Koppensmus 3TUX AByX mapaMeTpoB
OuYeHb Xopomas — 4eM Termsiee, TeM Ooisbiie B artMocdepe CO,. Hukakux TEXHOTCHHBIX
BBIOPOCOB TOT/Ia, ECTECTBEHHO, HE ObLI0. TeM He MeHee Ha 3eMJie CITydJaluch EPUOIbI U Oosee
Teruible, U Ooyiee XOJOJHBIE, YeM ceiyac, u comepxanue CO, B arMocdepe MOIHUMAIOCH
BbIIIIE COBPEMEHHOTO M OITycKajioch Huxke. Bce 3T KkosneOaHus, OYEBHUIHO, HE CBSI3aHBI C
YeJI0BEYECKON JeATeNbHOCTHI0. HO UTO M3 3THX ByX MapaMeTpoB NPUYMHA, & UTO CIAEACTBHE?

Ecnu paccmotpers Hayalia moabeMa KPHBBIX, TO MOXHO 3aMETHTh, YTO COJEp)KaHUE
YIJIEKUCIOTHI B aTMOC(epe ClieyeT 3a TObEMOM CPEIHEH TeMIlepaTypbl. DTO TOBOPHUT O TOM,
YTO CHayaja MPOMCXOIUT MOTEIUICHHE U TOJBKO MOTOM PACcTET KOHIEHTpAIUS YIJIEKHCIIOTO
raza. /leno B ToM, 4T0 B MHpPOBOM OKeaHe yIJIeKHCIOTHI pacTBOpeHo B 60 pa3 Ooiblie, 4eM BO
Bcel arMocdepe, W TOBBIIICHUE TEMIIEPATyphl OKE€aHa yMEHBIIAET ero Oy(epHylo eMKOCTb.
[TosToMy, BO3MOXHO, TpPHUYMHA HBIHEIIHETO0 TIOTEIUICHHS He MapHUKOBBIA 3 ek,
a Bo3pociiasi akTUBHOCTh COJIHIIa — CIOPBI YUEHBIX Ha 3Ty TEMY IPOJ0KAIOTCA.

Ho ato0 emie He Bce. [TocTosHHAsE CMEHAEMOCTH JIIOOBIX TPUPOAHBIX 00BEKTOB (OPraHU3MBI
POXKIAIOTCS U YMUPAIOT, MUHEPAJbl U TOPHBIE TOPOJBI 3aPOXKAAIOTCS, PACTYT U pa3pyllaloTcs)
npuBesna BepHanckoro kK ujee reOXMMUYECKUX LIMKIOB. B BEUHBIN KPYrOBOPOT BKIIFOUEHBI BCE
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AJIEMEHTHl 3€MHOH KOpPBI, TOJBKO CKOpPOCTb 3TUX KpPYTOBOPOTOB pa3inyHa. Y KaKUX-TO
3JIEMEHTOB IMKJIBI MOTYT MCUHMCIATBCS TOAAMHU, Yy IPYTHUX COTHSAMH, MWIJIHOHAMHM U JaXe
MIUIHApAaMHU JIeT. DJeMeHTaMHd OOMEHHMBAIOTCS HE TOJBKO TBEPABIC, JKUIKHUE W Ta30BbIC
000JI0YKH 3€MHOM KOpBI, HO M KHBbIE U HEXHBbIE (KOCHbIE, IO TEPMUHOIOTUU BepHaackoro)
IPUPOJIHBIE TENA.

CBou nneun BepHanckuii copmynupoBai U OImyOJMKOBal B TO BpeMs, KOTAa MPOUCXOAUIIA
muddepeHranus HayKd — BO3HHMKAlM BCE HOBBIE W HOBBIE HAy4yHBIC JIUCIUTUIMHBL:
¢usuueckas XUMUs, XUMHUYeckass (u3MKa, >JIeKTpoxumus U npouue. Ilostomy B Hauaie
XX Beka CHHTCTHUYECKOE MBIIIICHHEe BepHaackoro, o0bemuHSIONEE BCe, OBUIO IMPOCTO
HETIOHSTHO.

K tomy xe B CoBerckom Coro3e Ha Bce CMOTPEIH Yepe3 MPU3My MapKCUCTCKO-JIEHUHCKON
normel. B 1932 roay akagemuk A. M. [lebopuH, rmaBHbIA penaktop xypHana «[lox 3namenem
Mapkcu3May, noasen utor: «Bce mupoBosspenue B. . BepHaackoro, ecrecTBeHHO, ri1y00KO
BpaXA€OHO MaTepHaIu3My U Halled >KU3HM, HALIeMy COLMAIMCTUYECKOMY CTPOMTEIbCTBYY.
Manas coBetckas 3Huukionenus 1934 roga tak xapakrepusonasia Bepuanackoro: «Ilo cBoemy
MHUPOBO33PEHUI0 — CTOPOHHMK HICATUCTUYECKON Quiiocopun; B HAyYHbIX paboTax MPOBOIUT
U «HEUTpaln3Ma» HayKH, BHICTYIIAET B 3aLUTY PEIUTUU, MUCTUKH, KACKOHHOCTHU YKU3HU U
KHUBOW MaTepuu» U psAAa BUTAIMCTUYECKUX M aHTUMATEPUATMCTUUECKUX KOHUENIUH, OTpHLIas
MaTEPUATUCTUUYECKYIO AUATIEKTUKY.

Ho paxe ecaum oTOpOCHTH MIEOJOTHYECKUE HAMAAKH COBETCKUX OPTOJOKCAIBHBIX
MapKCHUCTOB, UJIesl B3aUMOCBSI3U KOCHOTO U KUBOTO HE HalllJla TOHUMAaHHUS CPEIU T€OXUMHKOB.
B 1929-1930 roasl Bo Bpemsi 3arpaHUYHON MOE3/1KH, BepHaackuii Ben neperoBopsl O CO3AaHUHU
MEXIyHApOAHOI0 XypHana mno reoxumuu. Camy HA€0 KypHaja MOAAEPKalIH, HO KPYIHbIE
eBpornelickue reoxuMuku Bukrop ['ompammunar, Bunsrensm Oitens W Ipyrue BUACIU 3Ty
HayKy TOJIbKO KaK XMMHIO KOCHOTO BelllecTBa IUIaHeTbl. OHM HE OT/IaBaju JOJKHOTO POJIH
KMBOT'O BELIECTBA B SBOJIIOLIMHU IUIAHETHI, CUUTAJIM, YTO M3y4YEHHE >KUBOIO — IPeporaTtua
OHMOJIOTOB M T€OXMMHKAM 37IeCh JAeNaTh Hedero. Jlaxke OMKaWIIMii YYEHUK U CIIOJBIIKHUK
A. E. ®epcman 10 KOHIIA HE BOCIIPUHSII ATUX UACH: B CBOCH CTaThe «YCIEXW MUHEPAIIOTUU U
reoxumuu 3a 25 net CoBETCKON BIacTW», NEPEUUCINB 13 OCHOBHBIX HANpaBICHUM pa3BUTHS
T€OXHUMHH, OH BOOOIIE HE YIIOMSHYJ OMOTCOXUMHUIO.

He ciyuaitno B 1931 romy ydeHslil 3amucan B cBoeM aHeBHHKE: «llapcTBo Moux wuuei
Brepean». Jias HaydHbIX WAeH, Kak M JUIs pacTeHUM, Hy)KHa MOAXOZsIIas IOo4Ba, KOTOpas
3peeT IOCTENEHHO, N0 MEpPE HAKOIUIEHUS HOBOTO HAy4dHOro 3HaHMA. llonoxkeHue Hagao
MEHSTBCA TOJBKO B KOHIE MPOLUIOrO BEKa — YUYEHBIM CTaJO SICHO, YTO JUIsl NTOHMMaHUs
r7100aTbHBIX T€O0JIOTUYECKUX SABJICHUN OJTHON (PM3UKU M XMMHUU COBEPILEHHO HEIOCTATOYHO.

Ceituac yxe HEeT COMHEHUs, YTO JKUBOE BEIIECTBO OKa3blBAJIO KapIMHAJIBHOE BIMSHUE Ha
dbopMupoBaHHEe U pa3BUTHE BCed 3eMHON KOpbl. JlOCTAaTOYHO HANOMHHUTH, YTO BCE
KapOOHATHBIC MOPOJIBI (TOJIIM U3BECTHIKOB, MpaMOpa) UMEIOT OMOTEHHOE TIPOUCXOXKICHHUE, TO
€CThb B OCHOBE — KaJIbLIUEBBIE CKeleThl OMOTHI. IIpakTHyecku Bech CBOOOIHBIN KHCIOPOJ
aTMocdepbl BO3HUK B pe3ysbTaTe (POTOCHHTE3a, TO €CTh pe3yJbTaT JEUCTBUS JKHUBOTO
BemiecTBa. Hanmpumep, cerogHs KUCIOpo1 00pazyeTcs ¢ TaKOi CKOPOCTHIO, YTO €0 KOJIUYECTBO
B atmocdepe MoxeT yaBouThcsi Bcero 3a 4000 met (ecau Obl OH HE pacXoJ0BajCs Ha
OKHcIIeHHe). B HeKOTOopbIe MpeIbIIyIIie SIOXH 3Ta CKOPOCTh MOTJIa OBITH €l1e OOJIbIIe.

B mpormeccax ¢otocuHTE3a pacTeHHs] €KETOJHO HCMoNb3yloT 430 Mipa. TOHH BOJIBI,
OpUYeM BBIICNAIONIUICS KHCIOpOoA Oepercss HMMEHHO U3 BOJBI (a YITICKHCIBIA Ta3
IpeBpalaeTcs B OpraHuyeckue BemiecTBa). [loaTomMy BCs Boja COBpPEMEHHOW ruapochepbl
Morua Obl IpoUTH uepe3 6uocdepy 3a 3,2 muH net. CrieoBaTeNbHO, ¢ HaYana KeMOpHIiCKOTo
nepuona (oxoyio 542 MuiH J1eT), Besl ruapocdepa Moria mpoutu yepe3 dorocuHTed 180 pas.
3anexu yriaeu, HeTu U raza, Macchl yriepoaUCTBIX CIIAHIIEB TECHEUIIIMM 00pa3oM CBSI3aHBI C
HAaKOIJICHUEM YMEPIIHUX KUBBIX OPTraHU3MOB.

CeroHs reosorust Moj BINSHUEM HOBBIX T€OXMMUYECKUX JaHHBIX IOCTENEHHO NEPEXOIUT
OT YHPOILEHHBIX JIMHEHHBIX MOJAENIEH pa3BUTUS 3€MHOM KOpbl K NMOHMMAHHUIO B3aMMOCBS3U
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Pa3HOBO3PACTHBIX ~ IPUPOJIHBIX  OOpa3oBaHMI. YUYeHble  HA4YMHAIOT  paccMaTpuBaTh
MocleI0BaTebHbIE MPUPOIHBIE COOBITUS KaK EAMHYI0 CHCTEMY, B KOTOPOM MPOUCXOIUT
HEOJIHOKPATHOE TIepepaclpeieieHue XUMUYECKUX 3eMeHToB. Hampumep, «0e310HHBIEY
TPaHUTHBIE MACCHBBI, yXOJfAlHe B IyOb 3emiu (WX HA3bIBAIOT OATONUTHI), OKA3alUCh
HE BHEJPUBUIMMHUCS, a 00pa30BAaBIIMMHUCA TOPHBIMH IOPOJAAMH — OHM BO3HUKIU I10OCIE
npeoOpa3oBaHus OCAAOYHBIX TOpOoA. Tak MOATBEp)KAACTCS B3aMMHOE BJIHMSHHE KOCHOTO H
JKUBOTO BellecTBa. Teopuss reoxuMmuyeckux uLukioB B. . Bepnaackoro oOwveannHuna
HE TOJBKO OTAENBHBIE T'eOJOTHYECKHE Tea, HO U 1efbie reochepsl. Beap orpoMHbIe Macchl
KPHUCTAJLUTUYECKUX MTOPO]T 3€MHOM KOPBI OKA3aJIMCh «00JIAaCThIO OBLTBIX OHochepy.

Wtak, B pa3BUTUM T€OXMMHUU XOPOIIO MPOCIEKUBAIOTCS JABa HANpPABJICHUS, KOTOPHIE B
KOHIIE KOHIIOB CJIMBAIOTCSI B OAMH 0OImMi moTtok. IlepBoe HampaBiieHUe, €ro MOKHO Ha3BaTh
TETTUHTCHCKUM, pPOAWSIOCh H3 Kpuctauiorpadguu. OCHOBHBIM €ro WHCTPYMEHTOM CTallo
IpeJCcTaBlIeHUEe 00 aTromMe, €ro TeOMETpUHM U CTPYKType, a TakkKe IPOCTPAHCTBEHHOM
B3aMMOJICHCTBHH aTOMOB, U3 KOTOPBIX COCTOMT KpUcTanyeckoe Teno. OCHOBHOI 0OBEKT —
MUHEpPAJ U BCE Te€Ja, COCTOSIINE U3 MUHEPAJIOB.

B ocHoBe BTOpOro HampasieHus, co3nanHoro B. WM. BepHanckum, neXuT Apyroi noaxon,
MO3BOJISIIOIIMN  M3MEPATh W ONMHCHIBATH a0CONIOTHO BCE TPUPOAHBIE OOBEKTHL. ITO
pacmpezieieHue COCTABISIONIUX UX AJIEMEHTOB, B KOTOPOM OTOOpa)kaeTcsl CHernu(uKa caMmoro
00BEKTa W UCTOpHSA €ro o0pa3oBaHUs. 31eCh OOBEKTOM HCCIEIOBAHHS MOXKET OBITH JH000E
MPUPOJHOE TEJIO: KOCHOE U KUBOE, 36MHOE U KOCMHUYECKOE.

N camoe rmaBHOE: ceilyac OSTOT MHCTPYMEHT CTAaHOBHUTCS pPabOYUM  OpyIueM
9KOJIOTHYECKOTO0 MOHHTOPHHTA U PELIECHUS HKOJIOTMYECKUX MpodieM. MOHUTOPUHT — 3TO
TOJIbKO aHajlu3, KOTOPbIH, KaK M B MEIUIIMHE, BBIABISAET OTKJIOHEHHS OT HOPMAJIBHOTO
pacmpesieieHusl AJIEeMEHTOB. DTO KOHCTaTalus (akTa, a He JeuyeHUe. A METOHbl «JICUCHUS»
QHOMAJIBHBIX  JKOJOTMYECKMX OOCTAaHOBOK IPEUIaraloT TIeoXUMHUS M OHOreoXuMHusl.
[TpeumytecTBa nocieaHeil B 6osee OBICTPHIX MpoIIeccax mepepacnpeaeieHus 3IEMEHTOB, HO B
CTPOTrOM COOTBETCTBUH C 3aKOHAMU MUTrpainuu. MIX Hafno u3ydars, 3HaTh U pa3yMHO IPUMEHSITh
IPU 3KOJIOTMYECKOM «Tepanmum» W «Xupyprum». I[lpuHuun «He HaBpenw» U3 MEIULUHBI
NEePeXOoaUT B OMOTCOXMMHUIO U SKOJIOTHIO.

Hacramo Bpemsi oObeIMHEHHS pa3HBIX HampaBieHW reoxumur. OHO WAET OYCHB
MEJIEHHO, MOCKOJIbKY IPOLECC ATOT €IIE HE BIOJHE OCO3HaH. Kak TOJIBKO Bce MOMMYT, UTO
9TO 00BEAMHEHUE HOCUT HE MCKIIFOUMTENBHBIN, a 00Nl XapakTep, mpolecc yckoputcs. Bean
MeXaHuKa OWHINTEiHa He UCKIIoYaeT MexaHuky HpioToHa, a reomerpusi Jlob6aueBckoro —
OBKIMAOBY reomerpuro. IIpocto ayg penieHust pa3HbIX BONPOCOB HYKHBI PA3HbIE MOIXOJbBI U
pa3Hble HHCTpyMeHThl. Ceifuac, KOoraa nepej 4eI0Be4eCTBOM BCTAIOT MPOOIEeMbl yCTOHYUBOTO
Pa3BUTHA LIUBWIN3ALNN, TEOXUMHUS U OMOT€OXUMHUSI CTAHOBSATCS BaKHEHIIIUMHU TUCIUIUIMHAMU,
KOTOPBIE MOTYT IOMOYb OTJEJIbHBIM TEPPUTOPHSIM BBIKUTD.

Biaaumup BepHaackuit

YenoBeuecTBO fajee HE MOXKET CTUXUHHO CTPOUTH  CBOIO UCTOPHIO, A JOJIKHO
COTJIACOBBIBATH €€ C 3aKOHaMH Onocdephl, OT KOTOPOH YesloBeK HeoTaenuM. B. . Bepuaockuii

Tax xT0 xe Takoil Bnagumup Bepnanckuit? Munepanor? ['eonor? EctecTBoncnbiTarens?
HcTtopuk Hayku? MuHepasnor, reojior, ecTeCTBOMCIbITAaTeNlb, HCTOPUK HAYKH, HO, MOXKET OBbITh,
[JIaBHOE — MBICIIUTENb, UJIEW KOTOPOr0 HAMHOT'O ONEpEaIi cBoe BpeMs. ToJbKO ceiiuac oHU
CTaHOBSITCS BOCTPEOOBAHHBIMHM W IOMOTAIOT HAIYNaTh IMYTH FAPMOHUYHOIO CYIIECTBOBAHUSA
YEJI0BEKA U IPUPOJIBI.

Ve OAuH TMepedyeHb OMyOIMKOBAaHHBIX KM pabOT TMOKa3bIBa€T LIMPOTY HHTEPECOB
Bepnanckoro. Ho 310 He uHTepec nuneraHTa. B KakIoe U3 HalpaBlIEHUNM OH BHEC HOBOE.
IMEeHHO MX COBOKYMHOCTb CO3/1a€T Ty HEMOBTOPUMYIO LIEJIOCTHOCTh U HOBU3HY, YTO OBUIH
CBOMCTBEHHBI €TI0 UACSIM.

«[ecsaTunerusmu, HeabIMU CTOJIETUAMU OyAyT U3ydaThbCs U yIIAyOIsIThCs €ro reHHallbHbIe
UJEH, a B TPyJax €ro— OTKPHIBATHCS HOBBIE CTPAHUIIBI, CIY’KallMe HCTOYHMKOM HOBBIX
WMCKaHUI; MHOTUM UCCIIE0BATEIISIM MPUIETCS YUUTHCA €0 OCTPOM, YIOPHON M OTYEKAHEHHOM,
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BCEr/la TeHUaJIbHOM, HO TPYAHO MOHMMAaEeMON TBOPYECKON MBICIHM; MOJIOJBIM HOKOJEHHUSIM OH
Bcerna OyJeT CIyXUTh y4HMTEJIeM B HayKe M SPKUM O0pas3loM IUIOAOTBOPHO MPOKUTOM
KHU3HI», — Tak mucan o Bepuaackom akamemuk A. E. ®epcman. To, uto korga-to OBLIO
«TPYIHO TOHMMAEMOY», Ceiuac He TOJIBKO MPHOOPETaeT CBOW SICHBIN CMBICI, HO U yKa3bIBaeT
IyTH HAyYHOTO IOUCKA.

OyHnameHTanbHbINH TPy BepHanckoro «Ouepku reoxuMuny» (Kypc JICKIHA, KOTOPBI OH
npountanl B CopOOHHE) HauyWHAETCAd TaKUMH cloBaMu: «Mbl KMBEM Ha TIOBOPOTE B
YAMBUTEIBHYIO ATIOXY UCTOpHUH YesoBeuecTBa. COOBITHS Upe3BhIUANHON BaXKHOCTH U TITyOMHBI
COBEpLIAIOTCS B 00J1aCTH YesloBeYeCKOW MbICIH. (...) Hukorna B uctopum ueaoBeueckoil MbICIH
UJCH M YyBCTBA €IUHOTO IIENIOTO, MPUYMHHON CBSI3U BCEX HAYYHO HAOIIOAAeMbIX SBICHHIA
HE UMEIIM TOH TTyOMHBI, OCTPOTHI M SICHOCTH, KAKOH OHHM JOCTUTAIOT ceiidac B XX CTOJCTUM.
[ToznHee, Ha MexTyHapOJHOM Ie0JIOrH4ecKkoM KoHrpecce B 1937 roay, oH pa3Buil 3Ty MBICIb
nanplie: «MBbl )KMBEM B 3110XY, KOTJ]a Y€JIOBEUECTBO BIEPBHIE OXBATHIIO B OBITHH IJIAHETHI BCIO
3emito. bruocdepa... mepernuia B HOBOE COCTOSIHHE — B HOOChepy».

OT10 TIyOOKOE OIIYIIEHHE IEIOCTHOCTH MHpa BO BCEX €ro NPOSIBICHUSIX — OIMH W3
0a3uCHBIX TOCTYNAaTOB BepHaackoro,— ero B3MIAAa, WIH METOHOJOTHH, KOTOPYIO Ha
COBPEMEHHOM Hay4HOM SI3bIKE MbI Ha3Baiu Obl cucTeMHOl. Ero unrepecosano Bce. OT aTroma
10 kocMmoca. Kpome Toro, oH Ko BCeMy CTPEMMJIICS MOJONTH KOJWYECTBEHHO — C YHUCIOM M
mepoil. MubimMu cnoBamu, Biaaaumup MBaHOBHY He OrpaHMUMBAiICs OOIIMMU pacCyKICHUSIMH,
OH TIOJYEpPKUBAJl, YTO «CTOJh oOllee U JpEeBHEE CTPEMIICHHE HAy4YHOTO MHPOCO3EPIaHUS
BBIPAa3UTh BCE B YHUCIIAX, — HCKAHUE KPYTOM IPOCTBHIX YHMCIOBBIX OTHOUIEHUH MPOHUKIO B
HayKy W3 CaMOTO JPEBHEro HMCKycCTBa — W3 My3bIKW... C TeX MOp HMCKaHHe TapMOHUU (B
IIMPOKOM CMBICJIE), HCKAaHHE YHUCIIOBBIX COOTHOLIEHUHN SBISIETCS OCHOBHBIM 3JIEMEHTOM
HAY4YHOU paboThI».

Bocnpunumas mnpupony kak eauHoe uenoe, B. WM. Bepnaackuii mpumen K HOBOMY,
CHUCTEMHOMY B3IJISIy Ha B3aMMOJCWUCTBHE XKMBOTO U KOCHOTO (TO ecTh oOpasyromierocs 0e3
ydacTusi JKHMBBIX OpIaHM3MOB) BEIIECTBA 3e€MHOM Kopbl. OH yTBEp)KIal, 4YTO HE TOJIBKO
MUHEpaJbHas Cpella BIUSET Ha PAa3BUTUE OPraHU3MOB, HO U OPraHU3MbI B LIEJIOM ONPEIEISIOT
(dopMHpOBaHUE TOPHBIX MOPOJ TBepAoH obomouku 3emiu. Hampumep, nmosiBieHne opraHu3MoB
C KQJIBLIUEBBIM CKEJIETOM IOJIOKHUIIO Ha4yaja0 MacCOBOMY OTJIOKEHHIO U3BECTHSKOB.

Bece  kucmopox  coBpeMeHHOH — atMocepsl —  OMOTEHHOTO  MPOMCXOXKICHUS.
@opMHUpPOBAaHHE HA3EMHOTO PACTUTEIBHOIO IIOKPOBA BHECIO HOBBIE MNPUHLUIIAAIBHBIE
U3MeHeHus B Ouoreoxumuueckue I1HKiabl. (Ceifiuac 3TH  TOCTyJaThl JIEHCTBHUTENBHO
MOJTBEPAUIIUCH.) AHAJIN3 CUCTEMbl B LEJIOM MpPHUBEN] YYEHOTO K (HOpPMYIHpPOBKE HOBOTO
yueHus: — yueHust o Ouocgepe.

[Tpoananu3upoBaB TO, YTO MPOUCXOAUIIO B OMochepe (COBOKYIMHOCTH KUBOTO U KOCHOTO
BELIECTBA) B KOJWYECTBEHHOM BBIPAKEHUM HA MPOTSIKEHUU BCEH I'€0JIOTMUECKON UCTOPHUH €€
pasButus, BepnHajnckuii HameTwsn ABa (yHAAMEHTAlIbHBIX MPHUHIINIA, OIMpPeaesSIOINX
HaIpaBJICHUE €€ Pa3BUTHSA:

1. OBomonust Guocdeprl UAET B CTOPOHY MOCTOSTHHOTO YCKOPEHUSI MUTPALMK JIEMEHTOB
B OMOT€OXUMHUECKUX [IUKITAX.

2. B pe3ynbprare *KU3HU «IPOUCXOAUT YBEIUYEHUE ACHCTBEHHOM HEPTUM», MOCKOJIbKY
Opyd TPEBpallleHUSAX KOCHOTO BEUIECTBA JHEPIUs paccewBaeTcss (BTOPOM MPHHLUI
TEPMOJMHAMHUKH), & B )KMBOM BEILIIECTBE OHA HAKATUIMBAETCA.

W neicTBUTENBHO CKOPOCTHM M3MEHEHHMS MHUHEPAIOB U TOPHBIX IOPOJA 3€MHOM KOpPBI
UCUMCIISIOTCS TOAAMH, CTOJETHSIMH U elle Oosiee UIUTEIbHBIMU OTPE3KaMU BPEMEHH. ITO
BUJHO JaK€ MO0 CKOPOCTH M3MEHEHHUs penbeda. XKuBble OpraHu3Mbl 3HAYUTEIBHO YCKOPSIOT
0OMEH BeIIEeCTB MEXIY TBEPIOW, >KHIKOWM W Ta30BOM 000J0YKAMHU HaIIeH TUIAHETHI, YTO
XOpOIIO BUAHO B MPOCTEUIIMX OMOT€OXMMHUYECKMX LMKIax. Hampumep, eme co IIKOJIbHOU
CKaMbU HaM 3HAaKOM KpYyroBOpOT BOJbI B mpupoae. OgHako Ha camMoM Jelie B KpyroBOpPOT
BOBJICUEHBI BCE AJIeMEHTHI. Pazpymiaromuecs: TopHble TOpos! 00pa3yoT ocaaku. Ilorpysxkasch
B HEApa, OHU YIUIOTHSIOTCS W TpeBpamarTcs (MeTaMopdHu3YyIOTCs) B KPHUCTAJUIMUECKHE
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CIaHLIBI M THEMCH, a4aCTUYHO pacIiaBisisick — B MarMbl. [lpum oOpazoBaHuu TOp
MpeBpalieHus UAYT B 00paTHOM HAMPaBIIEHUU (PETPECCUBHBINA METaMOP(HU3M).

BepHnazackuil mokasaiu, 4To B peajbHOW MPUPOJE ITH JBa Ipolecca (B KOCHOM U KHBOM
BEIIECTBE) TECHO CBSI3aHBl MEXIy co0oil. B pesynapTare BO3HHMKIA HOBas HaykKa —
ounoreoxumus. B cBoeii pabore «/IBa crHTE3a KOCMOCa» OH yKa3bIBaI Ha TO, KaK IMO-pa3HOMY
AQHAJM3UPYIOT TPUPOJHBIE SBJICHUS pa3iWyHble AUCHUIUIMHBL. DHU3MKa WIM MeXaHUKa
HNOJIXOJAT K HUM OTBJICYEHHO: BCE CBOAMTCA K NMPEACTABICHUSM O Telax, SHEPruH, KBaHTax,
AMIEKTPOHAX, CUJIOBBIX TMHUSX, BUXPSIX WU KOPIyCKynax. JTa abcTpakuus — yao0Hast popma
Hay4YHOH paboThl, HO OHA HE OXBATHIBAET MHUp IOJHOCTHIO, HE MPOHHKAET BO Bce 00IacTH
ectecTBo3HaHus. [logo0Has cxema CTpOCHHs] MUpPA CIUIIKOM pPAlMOHAIMCTUYHA, €€ CO3Jall
YeJIOBEYECKUI pa3yM B OTPBIBE OT MHOTHX JAPYTUX NPUPOAHBIX PEAIUH.

Jpyroil moaxoa — MpPEACTaBICHUS HATypajIuCTa, KOTOPbIE BKIIIOYAIOT BAXKHBIA 3JIEMEHT
«OKUBOTO», OTCYTCTBYIOIINK B TOHATHAX (H3UKa. Tako# MOIXOM TOKE HAy4eH, U OH TOpa3Jio
Onvxke, TOHsATHEE HaM W OoJjiee TPUTOJEH IS aHauu3a OKPYXKAIOUIMX Hac MPHUPOJHBIX
aBieHuil. Ho 1 3TOT MeToa HECOBEpIIEHEH, KaK U T€OMETPUUYECKHUE CXEMbl (PU3HKOB, XOTh B
HUX M MEHbIIe aOCTpPaKTHBIX MOCTpOeHUH. BTopoil moaxom maeT HaM Jpyrue CTOPOHBI
KocMoca. «B Hayke HeT 10 CUX HOp SICHOTO CO3HAHUS, YTO SIBJICHUS )KU3HU U SIBJICHUS MEPTBOU
NPUPOJBI, B3SThIE C TE€OJOTMYECKOW, TO €CTh IUJJAHETAPHOW TOYKU 3pEHUs, SBISIOTCS
MPOSIBIICHUSIMA  €IMHOTO TpoLeccay, — KOHCTaTUpoBaJl BepHaackuil. Mbl HE MOXEM U
HE JIOJDKHBI 3a0bIBaTh O CYIHIECTBOBAHWU J3THUX JIBYX HECOBMECTHMBIX MPEJICTaBICHUA O
IpUpoJIe.

[Ipoananu3upoBaB  pe3yabTaTbl  TE€OJOTMYECKHX  MPOLIECCOB M YEJIOBEUYECKOM
JeSTeNIbHOCTH, BepHaiCKuil MOHSI, YTO YEJIOBEK IMOCTENEHHO CTAHOBHUTCS «T€0JIOTMYECKOM
cuioi». MHorue NedCTBUS 4YellOBEKa M MX TMOCIEACTBUS AABHO CTajld COU3MEPUMBIMU C
€CTECTBEHHBIMU T'€0JIOTMUYECKUMHU SIBICHUSMHU. JOCTATOYHO HANOMHHUTb, YTO CPEAHETOJI0BOE
M3BEP)KEHHE JIaB HA JIHE OKEaHOB M Ha cyle — okojo 50 kM’ 1 15 kM°, cHOC TBEPJOTO
MaTepuanga ¢ MOBEPXHOCTH CYIIM — OKOJIO 25 kM. BTo Ke BpEMSI UEJIOBEK B CpPEIHEM
nepemMeniaer 3a roa okoio 100 KM Marepuaiga — 3TO pa3padoTKa TOJE3HBIX HCKOMAEMBIX,
CTPOUTEINbHBIC, TOPOKHBIE U IpyTHe NOJ0OHBIE pabOTHI.

CnoxHee, Korga 4elOBEYECKas JEATEIbHOCTh JIOKAJINM3YETCS HAa OrPaHWYEHHBIX
tepputopusix. Tak, Ha Kypunbckux octpoBax npotsikeHHOCThI0 1200 km 32 Bynkana ¢ 1930
nmo 1963 rom wu3Beprim 2,6 KM’ ByJIKaHW4Yeckoro  Marepuana, wim 0,08 KM /TOLL.
Ha mectopoxnenusix Kpusoro Pora (75 kM, 7 kapbepoB, 8 moJ3eMHbIX pyaHUKOB) ¢ 1953 no
1991 rog OwUIO JOOBITO HE MeHee 2,2 KM ropubix mopoxa, wiu 0,06 KMS/FO,Z[. Bennunaer
Onu3KKe, HO MPOCTPAHCTBA pa3HbIE.

CoBepHIEHHO SICHO, YTO «YEJIOBEK Jajie€ HE MOXKET CTUXUIHO CTPOUTH CBOIO MCTOPHIO,
a IOJDKEH COrjlacoBaTh €€ C 3aKOHaMH OHocdepbl, OT KOTOPOW OH HEOTIEIUM». ITO
byHIaMEHTANBHBINA 3aKOH, KOTOPHIH hopmymupyeT Brnagumup MBanoBuu. Kak nornyeckoe ero
NPOJIOJDKEHUE, OH BBOJAUT TOHSTHE «HOOc(epa» M JMaeT ee OCHOBHBIE XapaKTEPHUCTUKH.
Hoocdepa — srtam 3Bosoruu 6uocdepsl, Korjaa OHO CTAHOBHUTCS T'€OJIOTHUECKOW cuioit. To
€CTh pa3yMHas 4YeJOBeYecKas JeATeNIbHOCTh, OKa3blBaolas TIMyOoKoe BO3JeicTBUE Ha
IPUPOJIHBIE TMPOLIECCHI, OmpeAenseT Bce paszButue obmectBa. «Hoocdepa ectb HoOBoe
reoJIOTUYECKOE SBJICHUWE Ha Halled IulaHeTre. B Hel ... 4YellOBEK ... MOXKET W JIOJKEH
nepecTpanBaTh CBOMM TPYJIOM U MBICIbIO 00JIACTh CBOEH KU3HU, MEPECTPauBaTh KOPEHHBIM
0o0pa3oM MO CpaBHEHHIO C TeM, YTO ObuIO paHblue. [lepen HUM OTKpbIBarOTCA Bce Oonee U
0ojiee MIMPOKUE TBOPUECKHE BO3MOXKHOCTH. W MOKeT ObITh, MOKOJIEHHE HAIINX BHYKOB YK€
npubIM3NTCS K HX pacuBeTy», — nucan BepHanackuii B cBoeir crathe «buocdepa u
HOOC(Eepay.

B ero pabounmx wmarepuanax k ¢GyHmaMeHTanbHOMY Tpyny «Haydnas wMmbIcop Kak
IUIAHETHOE SIBJIEHWE», BBILICAIIEMY YK€ MOCIE €ro KOHYMHBI, Mbl HaXOJHWM TaKHE 3aIHCH:
«YenoBeyeckHii pa3yM... He sBIIsieTCsl POPMOIl SHEPTHH, a TPOU3BOAMUT ACUCTBUS, KaKk OyaTO el
oTBeyaromuey. I IelCTBUTENbHO, CTaBsd 3ampylly Ha peKe W IoJaBas BOAY Ha JIOMAacTH
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TypOMHBI, MBI CO3JacM 3JIEKTPOIHEPrHI0 M INepelaeM ee Ha paccrosiHue. Bce 3To cheman
YeJIOBEYECKUI pa3syM MO Mepe HAKOIJICHUS HOBBIX 3HAHUM, HOBOM mH(popManuu. Tenepb MbI
OBl cKazanu, 4ro WHGOpMANUS HE SBJISCTCS SHEPTHEH W HE CO3/IaeT JHEPTHI0, HO MCHSET
HaIlpaBJIE€HUE U TUIOTHOCTh €€ paclpeeieHUs] B IPOCTPAHCTBE U BO BPEMEHHU.

Bepnanckuit mpexkpacHO MOHUMAI, YTO HAYYHBIE OTKPBITUS MOXKHO HCIIOJB30BaTh B CAMBIX
Pa3HbIX LENAX U 3TO 3aBUCUT TOJBKO OT Jtojen. «CyMeeT JIM 4eI0BEK BOCIOJIb30BATHCSA ITOM
CUJIOW, HampaBUTh €€ Ha J00po, a He Ha caMmoyHW4TokeHue? Jlopoc 7T OH A0 YMEHbs
UCIIONB30BATh 3Ty CUITY, KOTOPYIO HEM30EKHO JI0JDKHA 1aTh eMy Hayka?

VYyeHble HE TOJDKHBI 3aKphIBaTh TJ1a3a HAa BO3MOXKHBIC MOCTEACTBUS UX HAYYHOW paboTHI,
Hay4yHOTro mporpecca. OHM TOMKHBI ce0si YyBCTBOBATh OTBETCTBEHHBIMHU 33 BCE MOCIEACTBUS
CBOUX OTKPBITUI».

Ectb apeBHss mpuTya.

[TyTHUK Ha epeKpecTKe NOPOT YBUACI CTAPUKA U CIIPOCHII €r0:

— Jlaneko nu 1o Cupaky3? Ctapuk, HEIOJIro ayMas, OTBETHII:

— Wnn.

— Jla 51 Te0s cnpammBato: ganeko ju 10 Cupakys?

— Wnn.

Korga on B Tpermil pa3 yciblmal TOT K€ OTBET, MaxHyJd pykod u mnowmen. U Bapyr
yCIIbIILIAN:

— Uepes nBa vaca Tbl Oyaenib B Cupakysax.

— Tak yTO e ThI paHbllle HE CKa3a?

— MHe Haj0 OBLIO TOCMOTPETh, KAKOH TOPOTOH M ¢ KaKO CKOPOCTHIO ThI NoWaeb. Ecnu
OBl THI TIOWIET HE 3TOW, a IPyro Joporoir, s Obl ckaszaim: «Thl HHKOTAA HE MPHICHIH B
Cupaxy3b».

OcHoBHas 3acinyra B. WM. BepHaackoro B TOM, 4TO OH yKa3zajl MHUpPY BEpHbIH IyTh, IO
KOTOPOMY MBI JOJIKHBI JIBUTAThCS, YTOOBI HAWTHU TaPMOHUIO C OKpPYXKarolled Hac MPUPOJIOi.
Huxakue mnonuTuyeckue, SKOHOMHUYECKHME M TEXHMYECKHE TMOAXOAbl K  PEIICHUIO
9KOJIOTUYECKHX TMpoOJieM He MOTYT aarh 3P (EKTHUBHBIX pe3yJbTaTOB 0e€3 yuera 3aKOHOB
pasButus 6uocdepsl. byayiiee yenoBeuecTBa 3aBUCUT OT TOTO, KaK CKOPO OHO ATO MOWMET U
MPUMET Ha ceOsl OTBETCTBEHHOCTh 3a Pa3BUTHE HE TOJIBKO OOIECTBA, HO U OMOC(hEepHI B 1IETTOM.

YTO TAKOE YCTOMYNBOE PA3ZBUTHE.
A. C. EpmakoB, kanouoam 6uono2udeckux Hayk
1. C. EpmaxkoB, 0okmop nedazozuvecKux HayK

«Xumus ¥ ku3Hb» Noll, 2012
«Bbl KaTaeTeChb Ha «Ka)m.m]alcax»!»

B 1992 rony, B pasrap «OTmycka IIeH» U TalJapOBCKOM «IIIOKOBOH Tepamumu», OAUH U3
aBTOpPOB 9TON cTathu oOpetasics B [lome acmupanta u craxepa (IAC) MockoBckoro
rocyaapcTBeHHoro yHuBepcutera Ha ynune [lIBepruka. OOurtatenu nereHgapHOR
YHUBEPCUTETCKOM o0LIary nepexxuBain He JTydiine BpeMeHa. Bripouewm, He Tonbko JIACoBIibl,
HO U MPOLIEHTOB JIEBSIHOCTO MSATh rpakaaH Poccun GenctBoBanu. MecsyHOW 3apIuiaTbl B TOM
roJy XBaTajao MPUMEPHO Ha KHJIOTPaMM KOJIOAchl, a MH(IISAIMS COCTABIIsIa HECKOIBKO THICSY
MPOLIEHTOB B T'OI.

N Bor omgnaxael JJAC oOnerena ceHcallMOHHAash BECTh: CKOPO COCTOMTCS BCTpeda ¢
MUCTHKaMU U TyXOBHO MPOJIBUHYTHIMU JIIOJAbMH, KOTOPbIE OOBACHAT HaM, KaK HaJ10 IPaBUIBHO
#uTh! B ycnoBHblii uyac JIACoBckuil kuHO3an ObUT 3a0UT CTYyJIEHTaMH, TOJOJHBIMU U
OeHbIMM, HO KEJIAIOIIMMU pPAa3BUBAThCS JYXOBHO M Yy3HaBaTh VICTHHY, OJHHMM CJIOBOM,
«TPOCBETIUTHCSA», KaK TOBOPUIIU B T€ T'OJIBI.

Mononple pebsiTa BBIHECIM Ha CLEHY OONBIION TeIeBU30p, MOJCOSAUHUIN K HEMY
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BUACOMAarHUTOQOH, BCTaBWIM KacceTy. OaWH W3 CTapmuxX Y4YEHHKOB Benwkoro ydutens
HOSICHUJI, YTO C TIOMOIIIBIO 3TOM KacCeThl yUUTENb celyac 0OpaTUTCS KO BCEM CUISIIUM B 3aJle.
CrnymaTte Hajl0 IpelebHO BHUMATENbHO, IOTOMY YTO Benukuii yuutenab HaCTOIBKO BEJIMK U
JYXOBEH, YTO CMOXET 00paTUThCS Yepe3 TeIeBU30p UMEHHO K Ham!

Ha »kpane HapucoBaJICs MYCKYJMCTBIA 3aropeniblii MY’)KYMHA €BpPOIIEHCKOrO0 BHIA C
651ar000pa3HbIM BBIPKEHHEM JIMIIA, B XKEJTHIX OJEXKJIaX M IBETOUHOM oxepenbe. C MecTa B
Kapbep OH MPUHSUICA 32 OOJMUeHHE 3B MoTpeduTenbekoro odmiectsa: «[locmorpure Ha cebs!
[Tocmorpure apyr Ha apyra. IlocMorpure Ha cupdamux pspom ¢ Bamu! Bel oneBaerech B
noporue KocTioMbl! Bbl obOemaetre B goporux pectopaHax! Bbl eaure sk30THUeckue
JIeJIAKaTeChI | »

CrTy/neHTOB MOTUXOHbKY Haydajo TPSACTH OT cMmexa. «Bbl karaeTech Ha JOPOruMX MallvHax!
Ha "kagunnakax"!» — Takum Oe3amelUISIIMOHHBIM 3asiBJIeHHEeM Benukwuii rypy emie Ooublie
nojzanopun ciymareneil. IIpukopmieHHbIE CEKTaHTaMHU CTaplUEe YYEHHUKH 3aCMYIIAJINCh,
HOHSB, BUAMMO, YTO JUIl JAHHOM ayAMTOPUHM CTOJIb SPOCTHAs KPUTHKA MOTPEOMTEIbCKHX
U3JIUILIECTB HE OYEHb aKTyaJIbHa.

«A Tenepp NMOCMOTPUTE Ha TEX JIOAEH, C KOTOPBIMU BbI JApykute! BoT BuauTe — BBHI
JPYKHUTE TOJIBKO C TEMH, KTO €3UT Ha JAoporux mMamwuHax! Beab Bbl ke HUKOrJa HE CTaHETE
JIPYXKHUTh C YEJIOBEKOM, y KOTOPOrO HET MAIIWHBL, WA C TEMH, KTO €3AUT Ha JELIEBBIX
mammHax! IlpusHaiitech camum cebe! Bbl Benp HHMKOTZA HE CTAaHETE IPYXKHTh C TaKUMHU
JIIOObMU! »

Ucrepuueckuii xoxot 3anmonaui JIACoBckuit kuHo3am. Ilocie stoit kopoHHOU (passl
Kakoe-100 cepbe3HOe OTHOIIEHUE K Benmukomy rypy OblI0, KOHEUHO, YK€ HEBO3ZMOXKHO.

Ta aHexmoTH4ecKkas HCTOpHs [AaBHO CTaja YHUBEPCHUTETCKOW JereHmod. l'oasl MOyT.
[ITokoBas Tepanus u 3noxa b. H. Ensunna teneps B ganekom npouuioM. CTpaHa BCTpOWIIACh B
PBIHOYHBIN MUD, IOTUXOHBKY HapOXKIAeTCs CpelaHMM Kkinacc. M ceiluac HaunHaelpb MOHUMATh,
YTO BHJEOJEKIHS Toro Bemukoro rypy BoBce He Obu1a Obl CMEIIHOM, IPOBEAN OH €€ CerojHs
U1 O(MCHBIX pPaOOTHUKOB MM MEHEIKEHEPOB KakoW-HUOYIb KpyITHOU Kommanuu. Oroarenoe
HOTPEeOUTENBCTBO, NMPE3PEHUE K MAJOUMYIIUM, MOHTHl ¢ AOPOTMMH MAallMHAMHU U B3aUMHOE
OTUYXICHHE JIFOJEH — BCE 3TO CTaI0 PUBLIYHBIM U B Poccun.

Ka3arecs kpyue Apyrux, a Juid 3TOro HMeTh OoJiblle, 4YeM Jpyrue, — BOT JIEUTMOTHUB
COBPEMEHHOro Kamurtanu3ma. JlocToiiHblii uieH oOmiectBa 00s3aH MOTPEOIATH — 3TO
HE TOPbKas HMPOHUS AHTUYTONHHA, TakuX Kak «O JIUBHBIA HOBBIM MHpP», a OOBEKTHBHAS
peanpHOCTh (WJIM TO, YTO cuuTaercs TakoBoii). Ilorpebienne cTUMyIHpYyeT MPOU3BOJCTBO,
pOCT MpPOM3BOACTBA MPSIMO CBsI3aH C SKOHOMHUYECKMM Onaromosyuuem... Ho Benp s
IPOM3BOJICTBA TPEOYIOTCS MaTepHaibHble pecypchl. [IpaBUiIbHO M 3TO — 03 yCTalu THaThCs
3a U3JIMIIECTBAMH, U KaK JOJT0 IUIaHETa BBIACP/KUT HAIW HAaJ HEH U3MBIBATEIbCTBA?

Hapn sTuMu BompocamMu JaBHO YK€ 3ayMbIBAlOTCSI YMHBIE I'OJIOBBI Ha 3amaje, a Telepb,
B CBSI3U C HeJlaBHEH MoOe ol phIHOYHOIO KanuTaiau3Ma B Poccuu, OHM cTany akTyalbHBI U 7S
Hac. KoHnenuusi, npezsararomiasi COBMECTUTh COBPEMEHHYIO SKOHOMHUKY, YeJIOBEKa, 0OIIECTBO
U TIPUPOLY, CO3[aB TapMOHMYHOE €AMHOE M YCTOWYMBOE LEJIO0€, HA3bIBACTCS YCTOWYMBBIM
pa3BuUTHEM. TEpPMUH 3TOT IHUPOKO UCIOIB3YETCS B MIOCIEIHEE BPEMSI.

YenoBek HEYCTONYMBBIN

Yro ke 3TO Takoe — YycToitumBoe paszButHe? K yeMmy mnpuBen Haml COIMANbHBIA U
TEXHUYECKUN IPOrpecc U K UeMy NMPUBEJET OH B OyayLiem?

Pa3bepemcs 1 Havana, KaKOBbI 0COOEHHOCTH HEYCTOWYMBOCTH Pa3BUTHS YEJIOBEYECTBA HA
Hamedl 1outaHeTe. Mup pa3BUBAaeTCSd OKOHOMHYECKH, JIIOJM OOrareioT, MOSBISIOTCS
BO3MOKHOCTH JIJIsl OOYYEHUsI, TBOPYECKOH camopeanu3auuu. Kasamoce Obl, 4TO B 3TOM MOXKET
ObITh MIoxoro? Ho omHOBpeMEHHO C 3TUM HaOJIOMAIOTCS W HETaTHBHBIC TEHACHIWU:
YCHWJIMBAETCs pas/ielieHne Ha OCIHBIX U OOTAThIX, HCTOIIAIOTCS HEBO30OHOBIISIEMbIE IPUPOTHBIC
pEeCypChl, 4TO MPUBOJUT K BOZHUKHOBEHUIO KOH(PIUKTOB, OeTHEIOT (hiopa u ¢ayHa.

Cama npo6siemMa HeyCTOMYMBOCTH MOSIBUWJIACh JAeKO He Buepa. ECTh OCHOBaHMS IoJaraTh,
YTO TNPUMEPHO 12 THICAY JIET Ha3al, B MO3JHEM IUICHCTOLIEHE, IUIEMEHa OXOTHUKOB W
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coOupareneil cepbe3HO WCTOLMIM MPUPOJHBIE 3amachl. B pe3ynpTaTe Mcuesnu ¢ Juia 3eMiu
MHOTHE BHJbl JKUBOTHBIX, B TOM YHCJI€ MpPEJCTaBUTENM TaK Ha3blBaeMoil meradayHbl —
MacCTOJOHTbI, TUTAHTCKHE JICHUBLIbI, MAMOHTBI, IIEPCTUCTBIE HOCOPOTH WM JIPYTUE OTPOMHBIE
MJIEKOIIUTAIOIIME, CIY)KUBIIUE HICTOYHUKOM MsCa AJIs HAIIUX IPEJKOB.

B TeueHne mnocnenyromMX THICSYENECTUN JIOAW PA3PYLIMIN OKPYKAIOIIYI0 Cpedy ele
CHJIbHEE, 0COOEHHO Iociie N300peTeH s ITyTra U BCIAIIKK 3eMJIU. Y HUUTOKAJINCH JIeCa, II0YBbI
noJBepraguch spo3uu. Bo BpemeHna Pumckoil mmmepuu mnpoucxojuia MaccoBas BbIpyOka
JIECOB 7Sl TIOCTPOMKH MOLIHOI'O CPEAN3EMHOMOPCKOI0O (JI0Ta, OFPOMHBIE 3€MENbHbIE HAEIb
I TIOJ] paclamiKy U BbIMAac CKOTa.

B HoBoe Bpems mpou3sonuia AeMUCTU(QHUKALMA OPUPOABI — €€ CTalM BOCIPHUHHUMATh Kak
MEXAHUCTUYECKYI0 COBOKYIMHOCTh HEOJAYIIEBIEHHBIX OOBEKTOB, a YEJIOBEKAa IEepecTalu
cuuTaTh €€ 4acTplo. O TOM, YTO YEJIOBEK NMPHUHLMIIAAIBHO OTIMYAETCS OT BCEX OCTaJIbHBIX
00BEKTOB TMPUPOBI, THcall, HanpuMmep, Pere JlekapT B cBomx Quimocopckux Tpynax. Takoi
pPallMOHAIMCTUYECKUN PENYKLMOHU3M IIPUBEJ TaKK€ K MEXAHUCTUYECKOMY ITOHMMAHHIO
YEJIOBEYECKOr0 Tejla U OTpUllaHHuio Oose3Hel kak «kapbl ['ociogHeit». Tpyasl Anama Cmuta
HOJIOXKHMIM HAyajo TMOHUMAaHHUI0O SKOHOMMKHM KaK CaMOCTOSTENIbHOW cQepbl AEATeNbHOCTH,
a pa3BUTHE dKOHOMHYecKoro npoussojactsa B X VIII-XIX Bekax npuBeso K yJOBIETBOPEHHUIO
MaTepHalbHBIX MOTpeOHOCTEN 3HauMTeNbHOro 4yucia roaed. Hacenenue mimaHeTsl OBICTPO
BBIpOCTO — OT 760 MumumonoB B 1750 roxy no 1 mumummapaa B 1800-m.

Opnako 3a 3TOT Mporpecc NpUpoJe MPULIOCH 3aIUIaTUTh HEMAIyIO LieHy. EcTecTBeHHBIE
JaHaAmwagTel pa3pyLIaIiCh, a 3arpsA3HEHUE OKpPY)KaroIled Cpelbl OTXOAaMH MPOMBIIIEHHOTO
IIPOM3BOACTBA  POCIO  CTPEMUTENBHO. B KOHEUHOM  cyeTe, CTOJIb  CTPEMMTEIBHOE
HKOHOMUYECKOE Pa3BUTHUE MOKET YJIAPUTh U IO CAMUM JIIO/ISIM.

Spxuil npumep NMOCIEACTBUM YEIOBEYECKON KaJIHOCTH — TaK Ha3bIBAEMbIE OTOpaKMBaHUS
B Aarimun XV—XIX BekoB, BO BpeMeHa CTAaHOBJICHHUS W aKTHBHOTO Pa3BUTHs MaHy(aKTypHOM
IIPOMBIIUICHHOCTH. B AHIVIMM Hay4YMJIMCh H3TOTOBIATH CYKHO U3 OBEUYBEH LIEPCTH O4YEHb
XOPOIIEro KauecTBa, OHO TOJIb30BaJIOCh 00IbIINM cripocoM. CykHa TpeGoBajock BcE OobIIIe.
Ogern| cTanu yCWIEHHO pa3BOAWTh, MOHAAOOMIUCH HOBble mnactOuma. [lomemukn Havamu
CTOHATH KPECThSH C 3€MJIM, KOTOpyI0 OHH oOpabarbiBamu. «O OBIBL, Takue pydyHbIE U
HENpUXOTIuBbIe B ee. OHM CTAHOBATCS HACTOJIBKO JKaJHBIMH M HEOOY3JaHHBIMH, YTO OHHU
MOTJIOIIAOT CaMUX JIFOACH...» — IHUCaJ BBIAAIOLIUICSA aHIVIMUCKUN MbIciuTels Tomac Mop B
1516 romy. OropakuBaHUsi TPHUBEIH K TsDKEICHIIEH TyMaHUTapHOW KaracTpode u
CIPOBOLIMPOBAIM HECKOJIBKO BOCCTaHUM.

ITpoMBIIIIIEHHO-KOHOMUYECKOE pa3BUTHE OBLIO CTOJIb CTPEMHUTEIbHBIM, 4YTO B EBpore
IIPOM30ILIO HECKOIbKO peBosonuid. B 1930-x rogax ciyuunace Benukas nenpeccus B CIIIA,
U OTOT KpHU3HC KallTalu3Ma sBCTBCHHO TII0KA3aJ, YTO CYIIECTBYET CBA3b MEKIY
HKOHOMHYECKUMH, COLMAIBHBIMU M 3KOJIOTHYECKMMHU TpobiemMaMu. MaccoBasi 3po3ust I0YB U
IbUIbHBIE OypH NMpEeBpaTHIN B HUIIMX U Oe3moMHbIX Thicsiun (epmepoB B CIIIA, a 3akpeiTue
(aOpHK 1 3aBOOB BBHILIBBIPHYJIO HA YIHUIIBI TOJIIBI TOJIOAHBIX PA0OYHX.

B XX Beke yBenMuMIOCh MOTPEOIEHNE IHEPTHUH, BBIPOCIO YHCIO SJIEKTPOCTAHINMN, B TOM
Yycie HUCIOJB3YIONMX SACpHYI0 sHepruro. YepHoObUibckass aBapusi 1986 roma mpuBena K
CEPbE3HBIM 3arpsA3HCHUAM OKPYXKAIOLIEW CPElbl, a TAK)KE BBI3BAIA BOJIHY JEMOKPATHYECKOTO
skonoruueckoro nBuxeHuss B CCCP. Eme oxna mpobiema COBpEeMEHHOCTH — aBTOMOOWMIIH,
KOTOPBIX CTAHOBMUTCSI BCE OOJIBIIE M KOTOPBIE BHOCSAT BKJIAJ B INIOOAJIbHOE IOTEIUIEHHE U
3arpsisHeHue okpyxaromen cpenbl. Mrak, B XXI Bek MbI BCTYIIWJIA C OTPOMHBIM KOJIUYECTBOM
po0JIeM U B OY€Hb HEYCTOMYMBOW CHUTYaIIUH.

HcTopus uaer ycToiiunBOro pa3BuTus

HeBepHo ObII0 OBI JTymaTh, YTO YEIOBEUECTBO 3a0ECIIOKOMIIOCH 00 3TOM TOJBKO cendac.
VY uneit ycroitunBoro paszsutus posras ucropus. B XVII Beke anrnuiickuit ¢uminocodp JoH
WBnun (1620-1706) B kaure «CunbBa, win PaccyxieHue o JeCHBIX JAEpEBbIX» YKa3blBall Ha
TO, YTO Jieca B AHITIMM HCY€3al0T M HEOO0XOJMMO HX BOCCTaHaBIMBaTh. Ero Hemeukui
coBpemennuk ['anc Kapn ¢on Kapmosur (1645—1714), KOTOpOTO MHOTJA HA3BIBAIOT OTIIOM-
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OCHOBATEJIEM JIECOBOJACTBA, Pa3BUI 3Ty wuAC0 B Tpyae «Silvicultura Oeconomica» n
apryMEHTUPOBAHHO TOKa3al HEOOXOIUMOCTh «yCTOMYMBOIO» THIIA JIECOMOIB30BAHUS: JIOAU
HE JIOJDKHBI pyOUTH OOJIBIIE IPEBECHHBI, YEM BBIPACTACT.

Tomac Manbsryc (1766-1834) momcuurtan, 4To MPOU3BOJACTBO MHINM HE MOCIEBAET 3a
YBEJIMUCHUEM HACEJICHUS M UTO, €CJIM HACeJICHHE Oy/IeT YBEINYMBATHCS MPEKHUMH TEMITaMHU,
HACTaHET MOMEHT, KorJa HauHeTcs maccoBbiii ronoj. Mepemus (Ixepemu) bentam (1748—
1832) Obl1 OOJiee ONTUMHUCTHYCH, OH TIOJIaraj, 4TO TEXHOJOTHMYECKHU IMporpecc u Ooee
3¢ eKTHBHOE YCTPOMCTBO OIOPOKPATHUECKON CHCTEMBI periar 3Ty mpodyiemMy.

OneuH Yensuk (1800—1890) mpemtoxkuin st 00pbOBI C pacHpoCTpaHEHUEM 3a00JICBAHMIA
CO3/aTh CTPYKTYPY YTUIU3AIMU MyCOpa U KaHAIH3AIUIO, MBITh YIUIEL. ET0o naeu noBnusnu Ha
CTaHOBJIEHUE TOPOICKON UHPPACTPYKTYPHI.

B xonme XIX Beka mosBiseTcs Hayka TEpMOAMHAMUKA, M CTAHOBHUTCS OYEBUIHBIM, UTO
pacxoa0BaTh 3HEPTUIO HA0 SKOHOMHO. B 310 ke Bpemst OpHcT 'ekkens (1834-1919) coznaer
U pa3pabaTbiBaeT HayKy HKOJIOTHIO, TOKA3bIBAIOIIYI0, YTO BCE B ’TOM MHpPE B3aUMOCBSI3aHO U
JIESITENIbBHOCTh YEJIOBEKAa MOJKET HEraTHBHO CKa3aTbCsl Ha MPUPOJE, a OTOM PHUKOIIETOM
yaapuTh mo Ham camuM. OTpOMHBIA BKIaJ B MOHUMaHUE TITyOMHHOW B3aMMOCBS3H BCETO
JKUBOTO M T€OXMMHYECKUX MPOIECCOB BHEC Haml cooteuecTBeHHUK B. V. Bepuanckuit (1863—
1945), paspaboraBumii ydeHue o Oumochepe — o0060mouke 3eMiM, 3aCENCHHON KUBBIMU
OpraHu3MaMH, HaXOIAIIECHCS MOJ WX BO3JCHCTBHEM M 3alOJHEHHOM MNPOAYKTAMH HX
KU3HECSATEbHOCTH.

B nepBoii nonoBune XX Beka ['udpdopa [unmot (1865-1946) u Ongo Jleononsn (1887—
1948) mokazasnu, 4TO MPUPOIHBIE CHCTEMBI UMEIOT OMPEEIICHHYIO MPOU3BOIUTENBHOCTD U 3TO
HEOOXOAMMO YYHUTHIBaTh TPH pa3pabOTKe TMPUPOJIHBIX PECYypcoOB, HAMpPUMEp, B JIECCHOM
XO35MCTBE.

KopeHnHoii mepesiomM B OTHOIIEHUH K MTPOOJIEME OTPAaHUYSHHOCTH PECYpPCOB B OOIIECTBEHHOM
co3HaHuu mnpowmsomen B 1972 romy, korma Pumckomy kinyOy OBIT TpEICTaBICH JOKIA]
«IIpenensr pocra» (Hdennuc Menoy3 ¢ coaBropamu). AHanu3 pe3yiabTaTOB KOMIIBIOTEPHOTO
MOJIEJIMPOBAHUS TMOKa3aJl UMEHHO TO, O YEM IHCAIH MBICIUTENN MNPEIbIIYIIUX BEKOB: MBI
HE MOXEM OECKOHEUHO PaCHINPATHCS PU3NYECKH, BCE TaK K€ Hepa3yMHO PaCXOAys PECYPCHI U
BbI/IaBasi OTXO/bI, KaK MBI 3TO JeNlajdy paHblie. B Mo/ean UCIOIb30BAUCH MATh MapaMeTpoB,
KOKIbI M3 KOTOPBIX BIWSAJI Ha Jpyrue, —  YHCICHHOCTh HAceJeHHs  3eMIIH,
UHAYCTpHUaNu3alus, MPOU3BOJACTBO NPOAYKTOB IMHUTaHUS, OObEM MPUPOAHBIX PECYPCOB H
3arpsiI3HEHUE OKPY KAIOILIEH CPEJIbI.

B 1992 rony na Kondepenmuu OOH B Puo-ne-Xaneiipo npencraBurenu 179 crpan
MPU3HAIHU, YTO COBPEMEHHBIH MUP HAaXOJUTCS B HEYCTOMYHMBOM COCTOSIHMH, YTO CUTYyalus C
0eIHOCThIO, T0JI0IOM, HEOOPAa30BAaHHOCTHIO M Pa3pyIIEHUEM 3KOJOTUYECKHUX CHUCTEM TOJIBKO
YXYAMIAETCS U BCE ATO CKAXKETCS Ha YCIOBHSIX HAIETO CYIIECTBOBaHHUA. Bce 3TH mpoOsieMbl
MPU3HAET OCHOBHOW JIOKYMEHT, NMPUHATHIA Ha 3ToW KOoH(epeHnuu, — «lloBecTka mHS Ha
XXI Bex». Ha mexxayHapogHOM ypoBHE OBUIO NMPU3HAHO, YTO YEJIOBEUYECTBO BCTANO IEpen
HEOOXO0JUMOCTBIO NePeX0/ia OT HEYCTOWYMBOTO Pa3BUTHS K YCTOUYHUBOMY.

«IToBecTka» MPU3BIBAET YETOBEYECTBO 33yMaThCs HAJl TEM, KaK HaM UTh B TAPMOHUU C
OKpYXaloIIMM MHUPOM, TaK, 4YTOObI JIOAU OBUIM 3J0POBBI, CBHITHI, MOTJU pa3BUBATHCA
TBOPYECKU. OTHU LEJIM HE JOJDKHBI NPOTUBOPEUYHUTH COXPAHEHUIO OKpY Karoumehd cpesbl,
6uopaznooOpaszus. Kaxxaplii MOXeT BHECTH MOCHIBHBIM BKJIaJ — HENPaBUTEIbCTBEHHBIE
OpTraHHU3aIH, MECTHBIC BIACTH, TPYISIIHECS U IPOCOIO3bI, )KEHIIUHBI, IETH U MOJIOJICHKb.

3anaaHasi MojieJIb Pa3BUTHS U €e KPUTHKA

Tun MUPOBO33pEHHUS, KOTOPOTO TMPHUAEPKHUBACTCS OOJBIIMHCTBO JIOACH B Pa3BUTHIX
CTpaHax, MOXHO Ha3BaTh MOTPEOUTEILCKON (3amaaHoi) Mozenbro. [Ipu aTom 3a obpaserr s
noJipaskaHus OepyTCsi pa3BUThIC KANMHUTATUCTHUYECKHE CTpaHbl, B mepByto odepear CIIA u
ctpanbl 3amanHoi EBpomnbl. KpuTepuem mporpecca cuumTaercs 3KOHOMHYECKOE Pa3BUTHE, U
pa3BuTHE OOIIecCTBa MOHMMAETCS KaK B3SATHE BCE HOBBIX M HOBBIX SKOHOMHYECKHUX U
TEXHOJIOTHYECKUX BBICOT, a TTTABHOE MEPUJIO JOCTHKEHUM — YpOBEHb MOTPeOIeHUS (BaIOBBII
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BHYTPEHHUH NPOIYKT HA JIyITy HACEJIEHUs ). 3arma Hbli 4eJI0BEK POXKIAACTCS U KUBET IS TOTO,
YTOOBI TOTPEOIIATE.

Mopens ycrpoiictBa cTpan 3amnagHoit EBpombl u ocoOenno CIIIA B nmaHHOM TuIe
MHUPOBO33pEHUS TO3UIIMOHUPYETCS KaK 00pa3ioBas rocyAapCTBEHHO-9KOHOMUYECKAs MOJIETb.
OcHOBHOH 3afauell pa3BUTHS Ul PA3BUBAIOLIMXCS CTPaH BUIUTCS KOIMPOBAHUE DJIEMEHTOB
YCTPOMCTBA M JIOCTIDKEHHUE OJKOHOMHUYECKOTO YPOBHS pa3BUTHIX CTpaH, a Jalblle BCe
poOJIeMbl Kak Obl pemartcst camMu coOoi. [Ipu 3ToM B OCHOBE ycriexa 3amajaa JISKUT, B TOM
YHClie, M 9KCILTyaTalus pecypcoB OCTalbHOro Mupa. Ho mpaBuibHO 11 3707

[To-BuarMoMy, HETIpaBHIBLHO. Bo-NepBhIX, MpOrpecc MOHMMAETCSl OYEHb TPUMHUTHBHO, KaK
BJIQ/IBIYECTBO YEJIOBEKa HaJl MpUpooi. Pagy coOCTBEHHON BBITOJIBI JIOAM YHUUTOXKAIOT Jieca,
YTOOBI PACUYHUCTUTh MECTO JUIS TOJIEH, «IOXHPAIOT» yroib, HEPTH W Ta3 M CUYUTAIOT ITO
nporpeccoMm. Ha mpupoy cMOTpST JUIlIb KaKk Ha MHCTPYMEHT, a Bellb OHa caMa Mo cebe —
LEHHOCTB!

Bo-BTOpHBIX, TTTaBHOE B 3aMaHONW MOJETH — 3KOHOMHUYECKHUI POCT, IMEHHO OH CUUTAeTCA
NPU3HAKOM TIPAaBWIIBHOTO Pa3BUTHs. Takoil Moaxoa ObLI MPOTYKTHBEH, KOTAA KalUTAIN3MY
ObUIO Kyla pacmpocTpaHsaThes. McTopus pa3BuTHs KamuTaiau3Ma (HECKOJBKO TOCIETHUX
BEKOB) — 3TO HCTOpHUSl MPHCOEIUHEHMS] BCE HOBBIX TEPPUTOPUN U JIOJAEH K pacTyuieu
cucteme. I[locne mamenus CCCP kpymHbBIX TEppUTOpHUl, HE BKIIOYEHHBIX B MHPOBYIO
KalUTaTUCTUYECKYI0 IKOHOMUKY, HE OCTAJIOCh.

B-TpeTbux, Takas MoJenb Mpearnoyiaraer, 4To JUYHOE MOTpebIeHre — TJIaBHOE B JKU3HH.
A BeJlb BaXXHO HE TOJIBKO TO, CKOJIbKO YEJIOBEK MOTPEOIISIET, HO M YEM U KaK OH >KMBET, TO €CTb
KaKOBO — B OTJIMYKE OT YPOBHS — Ka4EeCTBO €r0 KU3HHU.

B-uerBepThiX, HENb3d 3a0bIBaTh, YTO B OCHOBE YCIEXOB 3amaja JEKHUT 3KCIUTyaTalus
PECYPCOB BCEro MHpa, U MPEXKAe BCETO, Pa3BUBAIOIIMXCS CTPaH, KOTOPHIE MO ATOW MpUYUHE
OenHbl W 3aBUCUMBL [Ipn TakoM MHPOBO33pEHUYECKOM MOIXOJE OEAHOCTh MOHMMAETCA Kak
pe3yJbTaT HEAOCTATOYHOM MPUYACTHOCTH CTPAH TPEThEro MHpa K 3amajy, a Ha CaMOM JIeJie —
KaK pa3 Ha00O0poT.

B-nsAThIX, 3amagHas MOJENb HE YUUTHIBAET, UTO €CJIM BCE MOMbBITAIOTCS CKOIMPOBAThH 3amnaj,
TO PECypCOB IIJIAaHEThl MOXKET HE XBaTUTh. [IpencTaBum cede (haHTACTUUECKYIO CUTYAIHIO: IS
obecrieueHusT MOTPEOHOCTH KaXKIOTO KUTAWIla TPATHTCS CTOJIBKO e HEPTH, CKOJBKO Ha
amepukania. KomuuecTBo HepTH, KOTOpOE IJIsi 3TOTO HEOOXOAWMO, MPEBBICUT MHUPOBYIO
JOOBITYy.

KoHuents! ycTOH4YMBOr0 pa3sBuTHsA

Teopuil yCTOWYMBOTO pa3BUTHUS W MHOTO, W MaJlo, a MOXXET OBbITh, TOKa W HET.
Ha cerogusmHuil 7eHb KOHUENIMSA YCTOWYMBOIO pa3BUTHs NpPEACTaBiIseT cOO0H KOHIIoMepaT
GrIocopCKUX, IKOJOTHUECKUX, COUUATBHO-MOTUTHYECKIX, SKOHOMUYECKUX, TEXHUIECKUX H
Opounx HAeH, He OTIMYarIuXxcs eIuHCTBOM. Ilo maHHBIM 3apyOeXHBIX HCCIeIOBaHUH,
KOHIIENT «yCTOMYMBOE pa3BuTue) o0beauHseT 57 nepununuii, 19 npunnunos, 12 kpurepues,
4 xonuenuuu, 9 crpareruii, 28 nepeuyHel MHAMKATOPOB. OTEUECTBEHHAs] HayKa IPUBHOCUT
CIOZIa MJIEH PYCCKOTO KOCMHU3Ma, THIIOTE3y O Hoocdepe, KOIBOIIONHUIO OOIIECTBA M TPUPOIBI U
YHHMBEPCAJIbHBIN 3BOJIOLMOHU3M, TEOPUIO0 OMOTHYECKOW peryisuuu. Ilpu 3ToM psn ydeHbIX
KPUTHKYET caMy MOCTAaHOBKY BOIpoca 00 YCTOMYMBOCTH Pa3BUTHS — Pa3BUTHUE MPEAINONATAET
U3MEHEHHE, a YCTOWYMBOCTb, HANpPOTUB, — CTAOMWIBHOCTb. Jlpyrue cTaBsAT HOJ COMHEHHE
aJIcKBaTHOCTh TiepeBoja sustainable development (Tounee OBUIO OBl «ITOIIEPKUBACMOEY WITH
«CaMOTIO/IICPKHUBAIOILIEECS] PA3BUTHEN ).

Cy1iecTByIone MNOIXOJbl, WU, MOJB3YSACh MOIHBIM TEPMHUHOM, KOHLENTBI, MOXHO
pas3enauTh Ha IBe TPyIIbl — (PUHATUCTUYECKUE U TPOIPECCUBHBIE.

[lepBble, ecTeCTBEHHO-HAYYHOTO XapakTepa, npuleras B OCHOBHOM K MaTeMaTHUYECKUM
pacueTaMm U MOJETUPOBAHUIO, TOKA3BIBAIOT, YTO HE TOJIKO YCTOWYMBOIO, HO U BOBCE HUKAKOI'O
pa3BUTHA JJIS YEJIOBEYECTBA B CKOPOM BpPEMEHH YK€ HE OyJleT, MOCKOJIbKY aHTPOIOIE€HHOE
BO3/ICHCTBUE HA OKPYXAIOIIYI0 Cpeay IpPEeBBICUIO JOMycTHMBble rpaHullbl. Hapsgy c yxke
YIOOMHHABIIUMCSl  CEHCalMOHHBIM  gokiagoMm  «llpemensr  pocta»  croga — ciaeayer
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OTHECTH «Teopuio Ouorudeckoi peryisuum» B. I'. 'opmikoBa ¢ corpynuukamu («Ecological
Complexity», 2004, 1, 17-36). CormacHo »3Toil Teopuu, BuUI Homo sapiens NOJIXKeH
MOUUHUTHCS OMOC(HEPHBIM TpOIleccaM, COKPATUB CBOIO YHCIECHHOCTHh 10 BEJIHMYUH TOTO KE
MOpsAZKa, YTO U y JAPYTUX MIIEKOMUTAIONIMX aHAJIOTHYHOro pasmepa. [lo MHeHHIO aBTOpPOB,
YeJI0OBEYECTBO JICCATUKPATHO MPEBBICHIIO CBOIO JIONI0 B OuomnoTpednennnu. Heobxomumo mmm
CPOYHO COKpaTUTh HaceneHue A0 600 MIJITHOHOB MPH CYIIECTBYIOIIEM MOTPEOICHUN YHEPTHH,
Wi ype3aTh notpednenue B 10 pa3 u cokparuth Hacenenue ao 1,5 muwummapna. B mrobom
ciydyae moTpeOyeTcs TMJIaHETapHBIM KOHTPOJb POXKAAeMOCTH. Pe3ynpTaThl TII00ATBHOTO
MOJICIIMPOBAHMS, TIOJyYeHHBIE YKPAaWHCKUMHU uccienoBatensimMu  (3rypoBcekuit M. 3.,
Maropuna T. A., Ipunyuskuii I. O., AOGpocston /I. A., CucremHi AOCHIIDKEHHS Ta
iH(popmariitHi TexHomorii. 2008. Ne 1, ¢. 7-32), 1eMOHCTPUPYIOT CYIIECTBOBAHKE B TTOCIICIHIEC
2-3 ThICAYM JIET HEKWX BOJIH Pa3BUTHs dYeloBedecTBa. VX UUKIWYHOCTH OMpENeNsieTcs
yMHOXeHueM 85-87 (B cpenHeM) JeT Ha MocienoBaTeNbHble unciaa PuOoHauuu n.
[TpoaOmKUTETPHOCTh KaXAOTO OYEPEeIHOTO IMKJIa MEHbIIe, YeM Yy MpeIblayliero, u B
XXI Beke 3aKOHUUTCS MOCIEAHUIN TaKOU UK, 1711 KoToporon = 1!

Takue mOAXOAbl BBHIMOIHSIIOT CBOIO aJapMHUCTCKYIO, NPEAyNpPEeIUTENbHYI0 (YHKIIHIO,
OJTHAKO, TIOCKOJIEKY OHH OIUPAOTCS Ha (popManbHBIE MOJIENH, HO HE HA CaMy PEaJIbHOCTh, €1Ba
JI OHU MOTYT CIIYKHUTh TE€OPETUYECKOM OCHOBOM MPAKTUKH YCTOMYUBOTO PA3BUTHSL.

Bropas rpynma KOHIENTOB (9KOJIOTHYECKass MOJCPHU3AIMS, TI00aTbHBINA SBOIOLMOHN3M,
Hooc(eporeHe3 W MpodY.) paccMaTpUBAEeT yCTOMYMBOE pPa3BUTHE KaK aJbTEPHATUBY «KOHIIA
UCTOPUW». DBOIIOLUS YEIOBEYECTBA HE 3aBEPIIACTCA, 4, HAIPOTUB, HAXOJUT HOBOE JIBIXaHHE,
HOBBIE TOPU30HTHI. KakoBsI e oHU?

OueBuaHO, mpoOiieMa 3aKIIOYaeTCss HE B 00bEME pecypcoB, aB YNPABICHUH HMHU.
CoBpeMEeHHBIN HKOJIOTMYECKUN KPU3HMC — OSTO MPEXkJAe BCEro KpH3UC ympaieHus. Eciau Ha
3ape YeIOBEYECKOW NMBWJIM3AIMU JUIsI TPOMHUTAHUS OJHOTO YeJOoBeKa ObLIO HEoOXOIUMO
HECKOJIBKO JIECATKOB, a TO U COTEH T'€KTapOB 3€MIIM, TO ceiiuac (Tak MOKa3bIBaeT MHAMKATOP
BEJIMYMHBI  JIABIICHUSI HAa OKPYKAIOLIYI0 Cpely «IKOJOTMYECKHH  cliel», KOTOPBIH
pacCUUTHIBAETCS TIO OCO0OM METOAWKE) /JIA ITOr0 JOCTaTOYHO OKoio 2ra. [lemo He B
KOJINYECTBE, a B KauecTBe, 3(h(HEKTUBHOCTH PAaCTIOPSKEHUS TEM, YTO Y HAC €CTh.

Jonroe Bpemsi cunTanoch (Kak OBLJIO TOKA3aHO BBINIE, CYUTAETCS U MO CHIO TOPY), YTO
YHHMBEPCAIbHBIM CpPEACTBOM YIPABJICHUS SBISAETCS PBHIHOK, OCHOBAaHHBIH Ha YacTHOU
cobctBeHHoCcTH W KOHKypeHIuu. «KpuBas Kysuena» (mo dammmmm C. C. Ky3nena, naypeara
HoGeneBckoit npemun no skoHoMuKe 1971 roga «3a sMnupudeck 000CHOBaHHOE TOJIKOBaHHE
SKOHOMHMYECKOTO pOCTa, KOTOpPOE MpPHUBEII0O K HOBOMY, Oosee TINIyOOKOMY IOHUMaHHIO
HSKOHOMHMYECKOW M COIMAJIbHOM CTPYKTYphl M TIpolLlecCa pPAa3BUTHUA B IIEJIOM») SKOOBI
MOJTBEPXKJIAET, YTO C YBEIMUYEHHEM HAIIMOHAIBHOTO OOraTrcTBa 3arps3HEHHE OKpYXKaromleu
Cpelbl JIOJDKHO MajaTh, MOCKOJIBKY Ha €€ OXpaHy BbLAENSeTcs Oonblie CpeacTB. Tak OHO U
€CTh — OJ/IHAKO JIUIIb B T€X CaMbIX O0OTaThIX CTpaHaX, BHIBOJSIIMX ONACHbIE MPOU3BOACTBA 3a
IpaHUIly, HO HE B II100abHOM MaciuTade, I7ie CyMMapHOe 3arps3HEHUE JIUIIb BO3PACTAET.

Omuaop Octpom, naypeat HoGeneBckoii mpemuu mo skoHomuke 2009 roga, pasBeHYana
IIMPOKO PACHpPOCTPAHEHHOE MHEHHME O TOM, YTO KOJUIEKTUBHOE YyTIpaBlieHHE COOCTBEHHOCTHIO
Hed((PEKTUBHO M YTO €€ HEeoOXOauMO JIMOO TPHUBATHU3UPOBATH, JIMOO HAIMOHATH3WPOBATH.
HccrenoBaB MHOTOYMCIIEHHBIE TNPUMEPHI OOIIECTBEHHOTO pETYJIUPOBAaHUS PHIOOJIOBCTBA,
MOJIb30BaHUs MacTOUIIaMHU, JIECaMU, 03€paMu U MOJI3eMHBIMHU BoJgamMu, OCTpoM Mokasania, uTo
BO MHOTHX CIIyyasiX pe3yJbTaTbl KOJUIGKTUBHOTO YIPABICHHUS OKAa3bIBAIOTCS CYIIECTBEHHO
JyyIIe.

[Ipy COBMECTHOM HCHOJB30BAHUU YETKO OIPEAEIEHbl TPAaHUIBI PECYpCOB, IpaBHIIa
UCIIOJIb30BAaHUSl €CTECTBEHHBIM O0pa3oM 3BOIOIHOHUPYIOT U MPHUCTOCOOJIEHBI K MECTHBIM
0COOEHHOCTSIM,  MeXaHu3M  paspemieHust  KoHGIUKTOB  3¢ddexkruBen.  CooOuiecTna,
OpraHM30BAHHBIE HA MPUHIUIE CaMOOIPEAETICHHs, MOTYT ObITh MPU3HAHBI OPHUIMATBEHBIMU
BJIACTSAMHU M BKIIOYAThCS B OoJiee KPYITHBIE CHUCTEMbI MOTPEOJIEHUS PEeCypcoB Kak 0a3oBbIC
aneMmeHThl. Hampumep, >xutenn nepeBHU Ha Oepery o3epa WJIM PeKd MOTYT JIOBUTH PhIOYy B
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COOTBETCTBUH CO CBOMMH TPATUIMSAMU U IIPH STOM IPOJIaBaTh YaCTh PHIOBI HA MECTHOM PBIHKE.
B pesynbprare oHa MOSIBUTCS Ha CTOJIaX rOpoXkaH. TakuM oOpa3oM cuUcTeMa XO3SHCTBOBAaHHS
JTAHHOM JIEpPEeBHU BKIIIOYAETCS B YKOHOMHKY PETHOHA.

CnaceHue MHMpOBOI SKOHOMHUKU HE B €€ IIo0anu3aluud M He B 000KECTBICHUU YaCTHOTO
NpeANPUHIMATENBCTBA, aB PACIPOCTPAHEHUH PA3HBIX MOJU(PHUKAIMNA  KOJUIEKTUBHBIX
COOOIIECTB — OT KOMMYH W JIEPEBEHb 10 MAJIEHHKHX T'OPOJKOB M KOOmepaTtuBoB. VIMEeHHO
OHU — Hamboee Y3PPeKTHBHBIE U OECKOHPIMKTHBIE CYObEKTHI X03sIiCTBOBAHNSI.

OnuuHop OCTpoM BBIJENNIA KITIOUEBbIE NMPHUHIMUIIBI, KOTOPbIE CIOCOOCTBYIOT YCHEIIHOMY
COTPYIHUYECTBY MpPH YIPaBICHUH OOMIMMH pecypcaMu: 1) HEMOCpeICTBEHHOE OOIICHHE
MEXKIy YyYaCTHUKAMM paclpeleNieHHs OOLIMX pecypcoB; 2) pemyTanus YYaCTHHUKOB
yIpaBJIeHUs] OOMMMHU pecypcamMH JOJDKHA OBITh M3BECTHA BCEM WiIeHaM OOImMHBL 3) Oonee
JUTUTEIBHBI BPEMEHHOH TOPH30HT CIIOCOOCTBYET YTBEPXKICHHIO HamOosiee 3(PQPEKTUBHBIX
NpaBWI WCIONB30BaHUS PECYpcoB; 4) TpaBHWia YETKO 3aKpeIUIIIOT TpaBa BCEX YIJICHOB
OOIIMHBI;, 5) TMOJB30BATENIM COTJIACOBBIBAIOT MEXAaHHM3M CaHKUUH (B Cilydyae HapyLICHUS
npaBui); 6) yCTaHABJIMBACTCS Tpajalusi CaHKIHMK (B 3aBUCUMOCTH OT TSXKECTH M YaCTOTHI
HapyLIeHWi); 7) MpaBo MOTpeOMTENe OOIMX PecypcoB Ha CaMOOPTaHM3AIMIO TPU3HAETCS
BHEIIHUMH OpraHaMy BiacTd. Kak OSTH NpUHOMNB pPabOTAIOT, YUTATENb CaM MOXET
IPE/ICTABUTH B KAYECTBE «IOMAIIIHETO 3aJaHUS.

AHanu3 yKa3aHHBIX BBIIIE KOHIICTITOB ITO3BOJISIET MPEAIOIIATraTh, 4TO Hanboee alekKBaTHbIM
Oyzmer cienyroliee ONpeNeNeHHe YCTOWYMBOTO Ppa3BUTHSA: «COLMANbHAS TEXHOJIOTHS,
HampaBJICHHAsT Ha pa3pelieHHe MNPOTHBOPEYHS MEXKAY pPACTYIIMMH IMOTPEOHOCTIMHU
YEJIOBEYECTBA M BO3MOKHOCTSIMH OKPYIKAFOIIEH CPEIb».

CocTaBHbIE YaCTH YCTOHYHMBOr0 pa3BUTHA

B nocnegnue necsaTwieTUss TYNUKOBOCTH 3alaJHON MHPOBO33PEHUYECKON MapaJaurMbl
CTaHOBUTCA Bce 0Oojiee 0YeBUIHONW. BakHbl HEe TOJMBKO MaTepHalibHbIe 0jara, HO U OTHOIIEHUS
JOJIEN C IPUPOAOU U APYT C IPYTOM.

VYcroilunBoe pa3BUTHE Kak MHPOBO33pEHUYECKass MOJENb INBITAeTCs OO0BEIUHUTH
HKOJIOTHUECKOE, COMAIBHOE U IKOHOMHYECKOE U3MEPEHUS OKPYIKAIOIIEH CpeIbl B TII00aIbHOM
nepcnekThBe. MoJenb CcocpeoToYeHa He Ha YJIOBJIETBOPEHMM 3alPOCOB  OTIEIIBHBIX
WHIABHUIO0B, a HA BceoOIeM Oiare.

3amaueil 00IeCTBa CTABUTCA HE TOJIBKO YMEHBIIUTH TOTPEOICHUE PECYpCOB, HO M U3MEHUTh
CTPYKTYypy notpebiieHus. Llenp ycToOWYMBOro pa3BuTUS — BBIKHBAHHE YEJIOBEYECTBA B LIEJIOM
U TOBBILICHNE KauecTBa XHU3HH I KaXJ0T0 YeJIOBEeKa B OTAEIbHOCTU. Pe3yabTaToM J0OKeH
CTaTb MUp, B KOTOPOM:

e B COLMANbHOMU cdepe — BIACTb JELEHTPATN30BAHA, TPAKIAHE U IPABUTEIBCTBA YMEIOT
pemaTh KOH(MIUKTHI Oe3 MPUMEHEHHs HACHIIUS, MPAaBOCYIUE W CIPABEIIUBOCTD SBISIOTCS
BBICHIMMH II€HHOCTSIMH, MAaTepUAJIbHBIA JIOCTaTOK M COLMalbHas 3alUIIEHHOCTb BCEM
o0ecTIeueHbl, CpPeACTBa MAcCOBOW HH(POPMAIUK OOBEKTUBHO OTPAXKAIOT IMPOUCXOAALICEe M
CBSI3BIBAIOT BOEMHO JIO/IEH U KYJIbTYpBI,

e B DOKOJOTWYECKOH cdepe — cTaOWIbHAs YHCICHHOCTh HACEICHUS, COXpPaHECHUE
9KOCHCTEM B DPa3HOOOPa3MM M COCYIIECTBOBAHUE IPHPOJBI M YEIOBEUECKUX KYJIBTYpP BO
B3aWMHOW TaPMOHUH, YKOJIOTHYECKH YUCTHIE TIPOTYKTHI MTAHHS;

e B DJKOHOMHYECKOH cdepe — MHMHUMAIBHOE 3arps3HEHUE OKpYJKalolel cpeasl U
MUHHMAJIBHOE KOJIMYECTBO OTXOJOB, TPYyZ, BO3BBILIAIOMMKN JIOAEH, M JOCTOMHOE
BO3HArpaXkKJ€HUE, UHTEIJIEKTyallbHasi aKTUBHOCTh, COLIMAIbHbIE U TEXHUYECKHE HOBOBBECHN,
paciMpeHue YeI0BEUECKUX 3HAaHUM, TBOpUYECKask caMopeann3aliysi YeloBeKa.

Yrto MOKEM clieNaTh Mbl, OObIUHBIE JIIOIH, JUI1 NPUOIMKEHUS 3TOT0 UIeaIbHOro Oyayero?

MHorue 1oy NbITAlOTCSA JEeHCTBOBAaTh MHTYUTUBHO U Ja)Ke JIEJar0T IIard B MPaBUILHOM
HalpaBJIeHUH, OHaKO Oosee 3¢ ¢dekTuBHO paboTaTh cucreMaTHuecku. Heobxoaumo co3naBath
«KOpITyC MHpa» — COOOIIECTBO HHUIMATOPOB YCTOMYUBBIX MEPEMEH, JHIEPOB, KOTOPHIE
TOTOBBI paboTaTh HaJ MNPEeNOTBpAIIEHUEM MNPHUOIIDKAIOIIEHcss KaTacTpo(bl M IBITAIOTCS
CO3/aTh HOBYIO KOHCTPYKIMIO AJI MOJJEPKAHUS YCTOMUMBOTO MHpa. ITO MOTYT OBITh Kak
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OropoKpaTH4eCKH O(OPMIIEHHBIE OpraHu3allid, TaK MU IMPOCTO XOPOILIUE JIOAH, KOTOphIE
MHOTI'Ia COOMPArOTCsl BMECTE.

[IBeackmii KOJIOT, MyOJIMIUCT ¥ MBICIHTENb, coBeTHUK Komuccun OOH mo ycroitunBomy
pa3BUTHUI0O AJlaH ATKUCCOH TIpeUIaracT CJlCAyIOLMM  alropuT™M Uil JOCTHXKCHUS
YCTOMYUBOCTH.

Bo-nepBbIX, Hy>)KHO TOHSATH OOIIYI0 KOHIIENLHUIO CUCTEMBI, a UId 3TOT0 HaJ0 pa3BHUBATh
cucteMHoe MblieHne. CrucremMa — 3TO HabOp AIIEMEHTOB, CBS3aHHBIX MEXTy co00i U B
COBOKYNMHOCTH OOpa3yIOIIUX CeTh INPUUYMHHO-CIEACTBEHHBIX CBS3EH, pe3yJIbTaTOM 4Yero
CTAaHOBUTCS HOBOE CHCTEMHOE KadeCTBO — B HAlIeM cllydyae yCTOM4YMBOCTh. CHcTeMHOE
MBILIIEHHE — 3TO 0a30BbIi yenoBeuYecKuit HaBbIK. MBI Ja)ke HHTYUTUBHO IOHUMAEM, 4TO JIEC,
mojie, 3aBOJ] M Hama paboTa — CIIOKHBIE CHCTEMBI, COCTOSIIME M3 00Jiee MENKHX CHUCTEM.
BaxxHo pa3BHBaTh CIOCOOHOCTH BHJETh U MOHMMATh KIIIOYEBBIC B3aUMOCBS3U, MPUYUHBI U
cinenctBus. Jns nOCTMKEHHMS yCTOMYMBOCTHM HEOOXOAMMO OCTAaHOBUTHCS M OCMBICIHTH
npoucxogsmee. Ilpyu pemeHnn KOHKPETHBIX 3a7a4 NOAXOJUTh K HUM HAJ0 KaKk MOXKHO ILHPE,
nepexoAs Ha 3aJadyd Bce OOJNbIIEro Macimraba ¥ B KOHEYHOM CUETE BBIWIS Ha TII00aTbHBIN
ypoBeHb. JlomyCTUM, BbI 3alpyAWiIM pydeeK Ha BalleM IMpHycaJeOHOM ydacTKe, 3aIlyCTUIIN
MaJIbKOB Kapma M pelInif HadaTh HEOOJBIION ceMeWHBIH prIOOBONHBINA Ou3Hec. [ Havama
HAJI0 MOHATh, YTO 3TO HE MPOCTO BOAA, B KOTOPOH MiaBaeT pbida, 4To MPyA — 3TO 3KOCUCTEMA,
B KOTOPOWM  CYIIECTBYIOT  CIIOXKHBIE  CBSI3M  MEXIY  pPACTCHMSIMH,  IKUBOTHBIMH,
MHUKPOOpPTraHu3MaMu U (paKTOpaMH HEXHUBOM MTPUPOIBL.

Bo-BTOpBIX, HAIO 3HATH U ITIOHUMATh, YTO O3HAYAET MOHATUE «YCTOMYMBOE PAa3BUTHUE»: ITO
CHOCOOHOCTh CUCTEM IMPOAOIIKATh (PYHKIIMOHUPOBATh U Pa3BUBATHCS B TEUEHUE JUIMTEIBHOTO
BpemeHu. CUCTeMoil MOTyT OBITh Jiec, HAaIlMOHAJIbHAS YKOHOMHKA WJIM HAIlIe TeJO, HO €CTh P
YCIOBUM M OrpaHUYEHUH, ONMpPEessIonINX, MOXKET JM Takas cucreMa (PyHKIMOHUPOBATS.
[IpumeHuTenpHO K HaleMy MnpyJy — €ro cTaOuiIbHOE COCTOSIHUE B TEUEHUE HECKOJIBKUX THEH
ellle He TapaHTUpPyeT CTaOMJIBHOCTH B TEYEHUE BCEro rojia WiM HecKoJabKux JyeT. Hampumep,
€CJIM TIPY/JT OYCHb MEJIKHIA, OH BBIMEP3HET B MOPO3HYIO 3UMY /IO JTHA U PbIOA OTHOHET.

B-Tperbux, Hamo yMeThb pa3iauyaTh «pasBUTHE» U «pocT». PaseuTue mnpenmnonaraet
KaueCTBEHHOEC M3MEHEHME, a POCT — KOJUYECTBEHHOE YBEIUYECHHE B pa3sMepax C TCUCHHEM
BpeMEHU. POCT — 3TO pa3HOBUAHOCTb DPA3BUTHA, HO Pa3BUTHE HE MOXKET OBITh CBEAECHO K
Hemy. YacTo Ui yCTOHUMBOCTH CHUCTEMbI ObIBaeT HEOOXOIMMO, YTOOBI B HEH YTO-TO POCIO.
Ho uHorna s Toro, 4ro0bl pa3BUTHE MPOAOIIKAIOCH, HY’KHO IPUOCTAHOBUTH POCT MM JaXe
NOOUTbCSA COKpalleHus 4vero-nubo. Hampumep, Henb3s pacCcUMTHIBATH Ha JIOCTHKCHHE
1J100a1bHOM YCTOHYHMBOCTH, €CJIM Mbl OyJIEM MPOJOJKATh YBEJIUUNBATh BBIOPOCH! YTIIEKHUCIOTO
ra3a. A xapnsl B IpyAy JOJDKHBI HE TOJBKO PacTH, HO M Pa3MHOXAaTbCs, U HE TOJIBKO KapIibl,
HO U ApyTHE apaMeTpbl SKOCUCTEMBI TOJKHBI TADMOHUYHO U3MEHATHCS.

B-ueTBepThIX, HEOOXOIMMO UMETh a/IeKBaTHYIO HH(POPMAIIUIO O TOM, YTO MPOUCXOAUT B TOMH
cucTeMe, KOTOPYIO MBI IIBITAEMCsl ClIeJIaTh O0siee yCTOMUMBON, — ClIeAyeT MOHATh BakHEeHIne
TEHJCHIIUH, CBSI3aHHBIE C HEH, ONPENENNUTh, KAaKU€ BHYTPEHHHME JJIEMEHTBI, CTPYKTYpPhHl U
IPOILIECChl SIBJIAIOTCS OCHOBHBIMM JUIsl AaHHOW cucrembl. Hamo xopomo pasduparbcs B
OMOJIOTUU ¥ TIOHUMATh, YTO MPOUCXOAUT C OOUTATEISIMH MIPYAA.

B-naThIX, MBI JOJKHBI NOHATh BHYTPEHHHE NMPUHLUIBI PabOTHl JaHHOM cuctemsl. ['ne B
JAHHOM CHCTeMe BO3HHUKIM «MaHUAKAJIbHBIE» LMKIBI U TJe — IUKIbI, MPUHOCSIINE 01aro?
Korzma 4enoBexk 3TO 3HAeT, OH NMOHMMAET, KyJa HAaJO0 BMEIIMBATBCSA M TJE HAlO BHOCHUTH
u3MeHeHus. Hampumep, BaXHO NMOHMMATh, KaK pa3MHOXKAIOTCS Kaplbl U TE PACTCHUS H
0ecII03BOHOYHBIE, KOTOPBIMU OHH MUTAIOTCS, HO HE MEHEE Ba)XKHO 3HATh, IIPU KAKUX YCIOBHAX
MOXET HA4aTbCsi TaK Ha3blBaEMOE LBETCHHE IPyJa — YPE3MEPHOE PA3MHOXKCHHUE
OJITHOKJIETOYHBIX BOJOPOCIIEH.

B-mecThix, HE0OX0AUMO ONPEETUTh KOHKPETHBIE H3MEHEHUS, KOTOPBIE YIy4IllaT Pa3BUTHE
CHCTEMBI M HANpaBsT €¢ Ha yCTOWUYMBHIA Kypc. Ecim BB moiiMere, kak paboTaeT cucreMa, To
Oyzere 3HATh U TO, Tl OHAa TpeOyeT U3MEHEHH, a 3aTeM HayaTh paboTy HaJl TeM, YTO CIEIYEeT
U3MeHUTh. [[nd 0003HAaYeHHs TAKOro poja M3MEHEHWH MCIIOJIb3YyEeTCsS CIOBO «HHHOBALMS.
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Bunbl u3mMeHeHnil MOTYT BKIJIIOYATh HOBBIE LIEJIH, MPOEKTHI, TEXHOJIOTUU U MOAXOJIbI, a TAKKe
HOBBIC THIIBI MBIIUICHUS WM TapagurMbl. BpIOOp HMHHOBAIUi [OMKEH OMPENENSThCS
KOMOMHALIMEH KpPUTEPUEB: OXKHUAAEMbIMH CHCTEMHBIMH IOCJIEJICTBUSMU IUIAHUPYEMBIX
npeoOpa3oBaHUii, BEPOSTHOCTHIO JOCTIKEHUS YCleXa W BO3MOXKHOCTBIO COXPaHECHHS
pe3yJbTaTOB M3MEHEHU B JOJITOCPOYHOM IEpCHEKTHBE. B ciydae mpyaa MOKHO TOBOPHTB,
HaIlpuMep, O CO3/1aHUH MECT €CTECTBEHHBIX HEPECTUIIUIIL, YTO MO3BOJIUT JOCTUYb YCTOMUHUBOTO
BOCIPOM3BEICHUS MOIMYJIALNUN KapIoB.

B-cenbMbIX, HY’)KHO UMETh MPEACTaBICHUE, KaK YCIEIIHO HayaTh 3alyMaHHbIE U3BMEHEHUS U
JIOBECTH UX 10 KOoHIA. OueHb BaXKEH NEpexXo] OT MOHMMAaHHUS TOro, KaK cucreMa paboTaer,
K TOMYy, KaKk €€ W3MEeHHUThb. JlJi1 3TOro Hajao 3HATh JIOACH, OpraHu3alud U IpPUMEHSEMbIE
¢usnueckue U TexHU4eckue npouecchl. Hago ymers onpenensiTb, Kakue 3J€MEHTbl CUCTEMBI
0oJiee OTKPBITHI AJIsl IEPEMEH U TJe CKOpee BCEr0 BO3HHKHET COMPOTUBIICHHE TIAHUPYEMBIM
pelieHusM. YCTOMYMBOMY pPa3BUTHIO CHCTEMbl MOKET IOMOYb WJIM IOMEIIATh 3acelIeHHE
npyJa ApYyTUMU BUIaMH KUBOTHBIX. Hampumep, 6€300UIHBIIM ¢ BULy pOTaH-TOJIOBEIIKA MOXKET
3a HECKOJIBKO JIET COXKpaTh BCEX CBOMX KOHKYPEHTOB, U BalleMy OM3HECY NpPUJIET MeyalbHbIN
KOHEI[. A MOXHO 3aCETUTh B TPy 0€CII03BOHOYHBIX, KOTOPHIMU MUTAIOTCS KapIbl, WK IPYTHE
BUJIBI PBIO, CITIOCOOHBIE TPUIATh CUCTEME YCTOMYUBOCTb.

B-BoChMBIX, HEOOXOIUMO YCHEIIHO BBIMOIHUTH HAMEUEHHYIO MporpaMmy u3MeHeHuil. s
ATOr0 HYXKHBI CTPATETUs, PECYpPChl, BOBICUEHHOCTD JINJEPOB, MOAJIEPKKA COIO3HUKOB, HABBIKU
U YMEHHE aJalTUPOBaTh CBOM IUIAHBI K HM3MEHSIOIIUMCS OOCTOATEIhCTBAM. BaskHenwii
AJIEMEHT ycrnexa — T'HMOKOCTb U HenpepbiBHOE o0yueHue. Hamo ObITh TOTOBBIM K TOMY, YTOOBI
MEHATH IUIaHBbl M aJalnTHUPOBATHCS K MEHAoIIeNcs cutyauuu. Hampumep, BMECTO mpomaxu
PBIOBI IPOIaBAaTh PAKOB, €CJIA TAKOBBIE MTPHIKUBYTCS.

B-neBsAThIX, HEOOXOIMMO TIOCTOSHHO OTCJEKHUBAaTh Pe3yJbTaThl, COBEPUICHCTBOBATH
CUTHAJIBI, yJIy4dllaTh MOTy4aeMyl0 UH(OpPMALMIO U Ha 3TOW OCHOBE — MOHMMAHHUE CYIIIHOCTH
npoOsieMbl. YCTOHYHMBOE pa3BUTHE — TMPOIECC, KOTOPHI HUKOT/Aa HE 3aKaH4YMBaeTcs, MO0
camMo pa3BuTHe OeckoHeuHo. HeoOXxommMo moOHUMATh, KyJa Mbl B HACTOSIIEE BpeMs
newkeMcsi? [Touemy? YUTo MBI JOKHBI U3MEHUTH MWW CIENaTh, YTOOBI 00ECIICUNTh ABUKCHUE
B IpPAaBUIbHOM HAlpaBJIE€HUM B TEUEHUE JUIMTEIbHOrO BpeMeHM? I Kkak Mbl y3Haew,
nobuBaeMcs JIM MBI ycmexa Ha 3ToM mytu? JleWcTByiite cmeno, packoBanHo! He momuio
PBIOOBOICTBO — OpPTraHU3yHTE SKOTYpU3M, Haripumep!

KuBute ¢ pagoCTHBIM OCO3HAHUEM CIIOKHOCTH HAIIETO YIUBUTEIBHOIO MUpa, Haboaaie
3a IITyOMHHBIMU B3aMMHBIMU CBSI3SIMU MEX]Ty SIBJICHUSIMH U HE 3a0bIBAiiTe MOCTOSIHHO 3371aBaTh
camMuM ce0e 3TH Ba>KHBIE BOIIPOCHI.

Ha crenax xpama B apeBHerpedeckom ropojae Jlenbdbl OblIM HAamMCaHBI CEMb KOPOTKHX
n3peuenuit: «Ilo3naii camoro cebs», «Huuero cepx Mepw», «Mepa— BakHEE BCETOY,
«Bcemy cBoe Bpemsi», «I'1aBHOE B KU3HU — KOHEL», « XyIIIUX Be3ae OOIbIIMHCTBOY, «Hu 3a
KOTO He pydaics». MOXeT i ycTOuMBOE pa3BUTHE YTO-TO MPUOABUTH K 3TUM COKpPOBHUIIAM
KU3HEHHOU MmynapocTu? Bo3moxkHo, yTo ¥ HeT. Ho, mepeunThiBasi 3TH W3pEUEHUs CETOIHS,
MOBTOPUM BCJIE] 32 UCTOPUKOM aHTHYHOCTH akajaemMukom M. JI. 'acmapoBeiM: «Bbl ckaxere,
YTO ATO U TaK Bce 3HatoT? Jla, HO BCe JIM Tak U MOCTYNar0T?»

Crathss moarotoBieHa B pamkax rpanta lIpesupenta Poccuiickoit @enepanuu
JUIsl TOCYAAPCTBEHHOM MOAIEPKKH MOJIOABIX poccuiickux yueHslx MJI 739.2011.6

YAPJI3 JAPBUH U 5BOJIIOIIMOHHASA TEOPUSI

Coiidep B. H. , 0okmop guzuko-mamemamuyeckux Hayk

«Hayka u3 nepBbeix pyk» Ne4(34), 2010

B 1859roay BbIILIa B CBeT KHHUIa aHIjuiickoro ydyenoro Yapaza [lapBuna

«IIpoucxo:kaeHne BUI0B MyTeM e€CTECTBEHHOro 0T0opa, uian CoxpaHeHue (J1aronpusTHHIX
nopox B 6opbde 3a cymecrBoBanue». OHa cpa3y craja Oecrce/iepoM, BO3IVIABMB CIIHMCOK
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BCEMHMPHO H3BECTHBIX KHHI M TIPpHHECHd CBOEMY aBTOpPY JIaBpPbl EIHHCTBECHHOIO
NEepPBOOTKPHIBATE/ISI IBOJIONNOHHON Teopun. OIHAKO moc/ieHee He TOJbKO HETOYHO, HO M
HCTOPHYECKH HECHPABeJJIMBO N0 OTHOLICHUIO K JAPYIMM Y4YeHbIM, NPeALIeCTBEHHHKAM H
coBpeMeHHUKaM JlapBuHa, 4TO W [0Ka3biBaeTcsl B MNYOJMKYyeMOM B HalleM KypHaje
04YepeHOM «IBOJTIOIUOHHOM O4YepKe» M3 NOTOBAIIEHCH K NeYaTH KHUTH H3BECTHOI0 Y4eHOI 0
u ucropuka Hayku B. H. Colidpepa «IBos1o1iuOHHAS UAes] H MAPKCUCTHD).

Yapmz Hapsun poamscs 12 gespans 1809 r. — B rox Beixosaa B cBeT «Dunocoduu 30010TUN
Xana bartucra Jlamapka, B KOTOpOM ObUIa MOAPOOHO M OOCTOATENBHO H3JIOKEHA IepBas
SBOJTIOIHOHHAS TEOPHS.

Ycnexamu B mkone JlapBuH He Omuctan. B komemke gena Takke LUIM HEBAXKHO, M B KOHIIE
KOHIIOB OTel] OTmpaBwi ero nojaibine — B llloTnanguto, rae B okTsOpe 1825 r. 16-netHuit
IOHOIIA HayaJl YYMUThCS Ha MEIUIMHCKOM (aKyybTeTe DAMHOYpPrcKOro yHUBEpCUTETa (Takon
BBIOOp OyIymiel CrenuasbHOCTH ChlHA OBUT HECITy4YalHBIM — €ro OTel[ ObUI MpeyCIeBaIOIINM
BpauoMm). Uepes /1Ba roja ctajo scHO, yTo Bpada u3 Yapisza He momyuutcs. [locnenoBan HOBBIN
NepeBOJ — Ha 3TOT pa3 B JPYro 3HaAMEHMUTHIN YyHuBepcuTeT, KaMOpumkckuil, HO yXe Ha
6orocioBckuil pakynbrer. O6 yuebe Tam cam Yapi3 BCIOMHHAN: «...BpeMsl, KOTOpOe s MPOBEJ B
KoMmOpumke, ObUTO BCephe3 MOTEPSHO, U AaXKe XyXKe, YeM TOTepssHo. Mos cTpacTh K py)KeHHOU
cTpenb0e M O0XOT€ ... IMpHUBEJa MEHS B KPYXKOK .. MOJIOABIX JIOJIel HE OYeHb BBICOKOH
HPABCTBEHHOCTH... YaCTEHbKO MBI ITWJIM HE B MEPY, @ 3aTEM CJICZ0BAJIU BECEJIbIE IECHU U KAPTBHL. ...
3Ha0, YyTO MHE CJIeZ0BalIO0 OBl CTBIAWTHCS MPOBEACHHBIX TAaKUM 00pa3oM IHEW M BEYEpoB,
HO HEKOTOpBIE U3 MOMX Jpy3ei ObUIM TaKue MUJIbIE MaJible, U BCEM HaM ObUIO TaK BECEJIO, UTO 51 U
TENepb BCIOMUHAIO 3TO BPEMSI C YIOBOJICTBUEM.

Hakonen, B mae 1831 r. JlapBuH cnan sk3aMeH Ha cTemneHb OakamaBpa. EMy momaranoce
OpOyuYuThCs Ha (akyibTeTe eme JiBa CEeMecTpa, HO COOBITHS MOBEPHYJIMCh MHaYe.
Bocrnonb3oBaBmnch pekoil BO3MOKHOCTBIO, OH HAHSUJICS, BOIPEKH >KEJAHUIO OTLA, Ha CyJHO
«burnby», oTnpasisBIIeecs B KPyTOCBETHOE IyTelleCcTBUE 0]l KOMaH 01 KanuTaHa PoOepra ®ui-
Posi 2. B oGs3aHHOCTH JlapBuHa Kak HaTypajucTa BXOIWJI cOOp JKMBOTHBIX, PACTEHHH U
reoyioruueckux obpasmoB. 3a maTh Jier JapBua mocetmn FHOxHyro Amepuky, octpoBa Tuxoro
Oxkeana, HoByto 3enanauto, ABCTpajauio U Jpyrue TOYKH 3€MHOTO 1I1apa.

[laTuneTHee KpyrocBeTHOE ITyTEHIECTBHE IMOAONLIO K KOHILy 2 okTsaOpsi 1836 . Temepn
JlapBuHY Ha/jIeKano NPUCTYIHUTh K OMUCAHUIO COOPAHHBIX KOJUIEKIUI U MyOJMKallui JaHHBIX O
noesnke. Yepes Tpu roja BelluIa ero nepsas kHura — «lIlyremectsue Ha kopabse burney (wim
«/lHEBHUK W3BICKaHUI»), cpa3y MNpHUHECIIAs MOJOJOMY AaBTOPY OIPOMHYIO IONYJSPHOCTh. Y
JlapBuHa OKa3ajcsl peAKMi Jap paccKa3uuKa, YMEBILErO PacLBETUTh AETald U COOBITHS, Jaxe
HE OYEHb 3aHUMATEIbHBIE C IEPBOIO B3TJIAAA.

Bce nauanocs ¢ MaabTtyca?

Korna [lapBuH BhepBble 3aaymaincss Haj mnpobiemamu sBomonuu? Cam OH MHOro pas
YIOMMHAJ, YTO K CBOEH 3BOTIOLMOHHON rUnoTe3e npuien B 1842 r. u 4To ero HaTOJKHYJIA Ha 3Ty
UJICI0 KHUTa BEJIMKOIo aHrImickoro skoHomucra Tomaca PoOepra Manbryca «OnbIT 0 3aKoHe
HaponoHaceneHus» (1798). ManpTyc AoKa3piBajl, YTO YUCIEHHOCTh HAaceleHUs Ha 3emJie pacTeT
CO BpEMEHEM B TE€OMETPHUUYECKOM MpPOrpeccCHH, a CPeACTBAa CYIIECTBOBAHUS — JIMIIb B
apupmeTrueckoi. JlapBHH yTBEp)KIall, YTO OJTOT TE3UC TMOpPa3Wi €ro, W OH TMEepeBeN ITY
3aKOHOMEPHOCTh Ha BCIO MpPUPOJY, MPEANONOKUB, YTO B HEH Bceraa uaer Ooppba 3a
CYIIIECTBOBaHME, TaK KaK I BCEX POKIAIOIIMXCS HE XBAaTa€T HMCTOYHHKOB MHUINUM W CPEIbI
oOuTaHus.

Te3suc o HamMUMu TakoW OOPHOBI MEXITy TPEACTABUTEISIMH OJHOTO M TOTO K€ BHUAA
(6nympusudosas 6opvba), Kak U MEXIYy OCOOSMU Pa3HBIX BHUIOB (Medcsuoosas 60pvba), ObLI
OCHOBHBIM HOBOBBeneHHEeM JlapBuHa. OH 3asBHJI, YTO BOJIIOLUS MPOUCXOAMUT Ojaromaps oroopy
oco0eil, myulre IpUCIOCOONICHHBIX K BHEIIHEW cpene (ecmecmesennusiti ombop). Ecnu mecta mof
COJHIIEM /IS BCEX pPOXKMAIOIIMXCS JEHCTBUTENBHO HE XBaTaeT W clabble MOrudawT B
KOHKYPEHLIMU C CHJIBHBIMH, TO CTOMT KAaKOMY-HHOYAb OpraHu3My CiIyd4ailHO oOKa3aTbcs Oouiee
NPUCTIOCOOICHHBIM K OKpY’KaIoIIe cpene, Kak eMy OyneT Jierde BBDKUTh M JaTh OOJIbIee I10
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KOJIMYECTBY OTOMCTBO. Ecnu yiydnieHHbIl npu3HaK OyJeT COXpaHEH MOTOMKAMU CUACTIMBYMKA,
TO OHM HAYHYT TECHUTh MEHEE MPHUCIOCOONEHHBIX K TakKoil cpeme copoauuelt, ObIcTpee
pasmHoxkatbes. [Ipupoga chaenaer MajaeHBKMM ITaXKOK BIIEpPE, a Tam, TIISAUIIb, MOSBUTCS eIle
0oJee yIauauBhIi CYACTIMBYHK C elle 0ojiee COBEPUICHHBIM CTpOeHUEM. M Tak — MUJUIHOHBI JIeT,
IIO0Ka CYLIECTBYET )KM3Hb Ha 3eMIIE.

Hap npobiemaMun u3MeHYMBOCTH BHI0B JlapBHH, M0 €ro cJ0BaM, Ha4aJ 3ayMbIBaTbCS
y:ke BO Bpems IuiaBaHusi Ha «burie»: «5 npumes K MbICJHM, YTO BHUAbI, BEPOSTHO,
H3MEHAIOTCH, M3 JAHHBIX MO reorpaguuyeckoMy pacnpeiejeHH0 M T.I., HO B TeyeHHe
HECKOJIBbKHX JieT s 0eCCWIbHO OCTAHABJIMBAJICA Ilepel COBEPUICHHON HeCHOCOOHOCTHIO
NPeVIOKUTh MEXAaHU3M, C MOMOIIBI0 KOTOPOr0 KAaXAasd 4YacTh KAXKAOr0 U3 CO3AaHMU
0Ka3bIBAJIACH NMPUCIOCO0JCHHON K YCJOBHAM MX Ku3HW». Unes Jlamapka o mocTeneHHOM
COBEPIIEHCTBOBAHUM BHAOB CTAaJIa K 3TOMY BpPeMeHHM I0CTATOYHO momyJjsipHoii. IlogodHo
TOMY, KaK Kaljs [JI0J0UT KaMeHb, NMOBTOPSBLIMECS eCATHIETHSIMHU YTBEpP:KIEHUS O
€CTeCTBEHHOM Pa3BUTHH, NOSABJIEHUN HOBBIX BUAOB /IeJIAJIM CBOE /1eJI0 ¥ MPUYYaIu Jwaeid K
MBICJIH O IOIYCTHMOCTH IBOJIIOIMH. YMECTHO BCIOMHUTH U benzkamena ®@paHK/IuHA ¢ ero
TE€3UCOM O 4YeJIOBeKe, IPeBPATUBIIEMCSI B TAKOBOI0 U3 >KUBOTHOI0 0J1aroapsi Npou3BO/JCTBY
opyaMii TpyAaa, U 3HaMeHHUTOro aega Yapusa, Jpasma /lapBuHa — Bpaya W nmyO0JuuucTa,
H3JI0)KMBIIET0 B CBOEM COYMHEHUM «300HOMHUSI, WM 3aKOHBbI OPraHUYeCKOW IKU3HI)
(1795 r.) uaero OpraHuvecKoro mporpecca.

JlapBUH HEOHOKPATHO MTOBTOPSUT (B TOM YHCIIE, HA CKIIOHE JIET B «ABTOOHOTpadum»), 4TO UIes
0 €CTECTBEHHOM OTOOpe o3apmia ero B OKTs0pe 1838rT., korma emy momana B pyKH KHHra
ManbTtyca. OgHako TEepBBI HAOPOCOK CBOEH THUITOTE3bl OH SKOOBI CIIejan He TOTJa JKe, a JIUIIb
cinycra 4 roga, B 1842 r. Ota pykonuch, 4acto ynomuHaemas JlapBUHOM B MHMCbMax K APY3bsM,
IIPH €T0 )XKU3HU HE OblIa OmyO0JIMKOBaHA.

VYxe mocne cmeptu JlapBuHa ero ceiH @psHcuc m3gan KHUTY «OcHOBBI "lIponcxoxkneHus
BUJIOB"», B KOTOPYIO BKJIFOYHJI JIBE€ paHEE HEU3BECTHBIE PYKOIMCH OTIAa — YIOMSHYTBHIM BBIIIE
nepBblii HAOPOCOK TUIOTE3bl HA 35 cTpaHHIax (AKOOBI HAMUCaHHBIA OTIOM B 1842 T.) 1 Gonee
npoctpanHblil (Ha 230 c.) Tekct, moMmeueHHbii 1844 1. [Touemy 3T pabOTHI HE OB HaNEYaTAHbBI
IIPU KU3HU aBTOPA, XOTS, KaK Mbl YBUJIUM Jajbllle, B 3TOM OblIa ocTpas He0OXOIUMOCTb, Teeph
yKe y3HaTh BPs JIU BO3MOXKHO.

Heony0imkoBaHHbIC pYKOIIMCH

K 1842-1844rr., 3a Te necsATUICTHS, KOTOpble INPOTEKIM C MOMEHTa OITyOJIMKOBAHUS
JlamapkoM ero Tpyza o0 DBOJIIOIMH, B OWOJOTMHM HAKOMWIOCH MHOTO (aKTOB, BIIOJHE
VKJIQBIBABIINXCS B PYCIO JBOJIOIMOHHBIX TpeiacTaBieHuid. Wmes ykpenwmiach, a oOIIeCTBO
CO3pEJIOo ISl €€ BOCIPUSATHSI.

OO0 7TOM CBHIETENBCTBYET €Ie OJAWH, Kypbe3Hblil, mpumep. B 1843 u 1845 rr. B Aurnuun Obu1
OonyOJMKOBaH 2-TOMHBIM TpyJl aHOHMMHOTO aBTOpa «Cieapl €CTECTBEHHOW HCTOpUN». B HeM
u3naranach uaes 00 SBONIOIHMH XUBOTO MHpPA, YKA3bIBATOCh HA CBS3b MEXKIY POACTBCHHBIMHU
BUJaMH, aB KayecTBe MPUYMHBI H3MEHEHHS BHJIOB Ha3bIBaldach pOJIb JJIEKTPUYECTBA U
MarHeTu3Ma B 3TOM IpolLIecce.

ABTOp MPOBOAWI TAKyIO aHAJIOTHIO: METAIIIMUYECKHE OMUIKUA 00pa3yloT XapaKTepHYIO0 KapTHHY
Pa3BETBIEHHOTO CTEOIsI pacTEHUsT BOKPYT OJHOTO KOHIA 3JEKTPUYECKOrO IMPOBOIAHHMKA WIIH
MOJIF0Ca MarHUTa U KapTUHY, 0oJiee MOX0XKYI0 Ha KOPEHb pacTeHHsI, — BOKpYT Apyroro. [lostomy
HEJb351 UCKIIIOUUTh, YTO PACTEHUSI BOSHUKIM UMEHHO TaKUMH, H00 B UX (DOPMHUPOBAHUY TIPHHSIIN
ydacTue d3JeKTpuueckue cuiibl. HecMoTpsi Ha Takue MOBEPXHOCTHBIE CYXKICHHSI, aBTOp CO31all
MPOM3BEICHUE, YNTABIIEECS C HEOCTIA0EBAIOIIINM HHTEPECOM.

Omun w3 mpusiteneit JlapBuna, mucarens u myOmumuct PoGepr Yembepc, mpucman emy
DK3EMIUIAP HAllyMeBIIEH KHWIM, U J[apBUH ¢ HMHTepecoM ee uurai. Yepe3 mIecTb JIET IOCIIe
BBIX0/1a KHUTHU CTaJIO SICHO, YTO €€ aBTOPOM U ObLI TOT cambiil Yembepc.

K 1844 r. otHOCHTCS 0HO TMCBEMO JlapBHHA, MpoiKBarollee CBET Ha TO, YTO OH CAM MMEHHO B
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ATOM TOAY Havall MpHIaBaTh CBOUM Pa3ayMbsiM 00 SBOIJIIOLUU OTPOMHOE 3HAYCHHE, YeTro He OBLIO
panbiie. OH Hamumcan 5 uroHs 1844 r. nIMHHOE NHUCBMO CBOEH keHE OMMe 3B KOTOPOM B
BBICITPEHHUX BBIPAKEHUSX H3JIarajl CBOIO BOJIO: B CIydae €ro BHE3armHOW cMepTH ucTpatutb 400
(GYHTOB Ha J0BEJECHUE JI0 3aBEPLICHHOr0 BU/Ia TOJIBKO YTO 3aKOHYEHHOM pyKONMUCH 00 3BOJIIOLIUU
(3amanue OBLIO IETATU3UPOBAHO — M0100pATh HAIICKAIIIME PUMEPHI U3 OTMEUEHHBIX J[apBUHOM
KHUT, OTPEIaKTUpOBaTh TeKCT U T.A.). C Apyroil CTOPOHBI, UMEHHO B SIHBape TOTO K€ roja B
nuceMe K Ooranuky Jlxozedy I'ykepy, ceiHy ampekTopa KoponeBckoro GO0TaHMYECKOTO cajga U
35TIO TOTJAIIHEro naTpuapxa reojoruu Yapnsa Jlaiiens, lapBuH cooOuum, 4To pasMbIIUISET Hall
po0IeMOil K3MEHYHUBOCTH BUJIOB.

[Touemy Brpyr JlapBuH pemmuna oOpaTUTbCS K JKE€HE CO chenuanbHbIM mnociaanueM? OH
JNEHCTBUTENBHO B 3TU I'OJIbI )KaJIOBAJICSA HA 37J0POBbE (IMAarHo3 He ObLI MOCTABJIEH, U OH OCTaBaJICA
6onpHBIM Ha mipoTshkeHuH emie 40 (1) met). Kazamoch Obl, eciiu OH Tak JOPOKUI CBOEH 3ayMKOI
00 »HBOJIIOLIMM, YTO TOTOB OBLI TPaTUTh JACHBIM Ha YIUIATy TOHOPapoOB U3 OCTABIIIEMOIO
HACJIE/ICTBA, TO JOJDKEH OblI Obl pacxojoBaTh BCE JOCTYMHbIE CHJIBI U BpeMs Ha JOBEACHUE
TJIABHOTO Tpy/Aa A0 ¢uHaIbHOTO 3Tana. Ho Huvero nogo6Horo He mpousonuio. OqHy 3a APyroi oH
U37aBajl TOJCTble KHUTM O YeM YrOJHO, HO He 00 sBomtouuu. B 1845r1. BbIIIIO BTOpOE,
NepecMOTpEeHHOEe u3aaHue «JlHeBHuMka myrtemectBuit Ha burne», B 1846r.— TOM O
reosiornyeckux HaoOmroaeHusx B FOxnoit Amepuke, B 1851 r. — MoHorpagust 06 yCOHOTHUX pakax,
3aTeM KHHTAa O MOPCKUX YTOUYKaxX | T. 1. A o4epK 00 IBOJIOIHMH TaK M Jiexal 0e3 ABmKeHus. Yero
BeDKuAad JJapsun? [louemy Gosics nmpenath cBoil Tpyl KpuTUKe Kosier? Moxer ObITh, onacaics,
YTO KTO-TO Y3pE€eT B €ro TpyJA€ 3aUMCTBOBAHUE U3 YYyXHUX paboT 0e3 CChUIOK Ha MCTHHHBIX
aBTOPOB?

UYro JlapBuH, IIpaBja, Aenaj, TaK 3TO YaCTO HallOMUHAJI CBOMM BBICOKOIIOCTABIIEHHBIM JIPY3bsM
B MHCbMax, YTO BCE€ CBOOOJHOE BpeMs yHOTpeOJsisseT Ha 0O0JyMbIBaHME MPOOJIEMbI HBOJIOLHH.
Hexotopeim aapecaram /lapBrHa ObIT M3BECTEH €r0 TIIABHBIA TE3MC B CAMBIX OOIIUX YepTax: IJis
BCEX POXKJAIOLIMXCS HE XBAaTaeT 3alacoB MHIIM, BOABI M IPOYUX CPEJICTB CYILIECTBOBaHMS,
B )KMBBIX COXPAHSIIOTCS JIMIIb T€, y KOTO €CTh NOTEHLHUaN A BbDKMBaHMUA. MIMEeHHO oHM U
o0ecrneunBaroT POrpecc B AKUBOM MHpE.

Jasapa buuT u ero uaes eCTeCTBEHHOro 0TO0pa

Croponnuku JlapBuHa OOBSCHSIN MO3KE TAKYIO CTPAHHYIO €ro HETOPOIUIMBOCTbh C M3JaHUEM
TpyZa 00 3BOJIOLUHU TEM, YTO OH OyATO ObI OBLT A0COMIOTHO YOSKIEH B TOM, UTO 3Ta UJEs HUKOMY
B T'OJIOBY NPHITH HE MOTJIA, TOYEMY M CHEIIUTh C IMyOJIMKaell TUIOTEe3bl pe30Ha He OBIIO0, XOTS
Ipy3bsi moToparuMBaiu JlapBMHa C nevaTaHueM O3TOoW paboThl. OTO CTajlo SICHO U3
OImyOJIMKOBAaHHON Yy)ke mocie cMmeptu JlapBuHa coxpaHuBIIEWcS mepenucku (cbiH DpaHcuc
COOOLIMII, YTO €ro OTell He pa3 THIATEIbHO MPOCMAaTpPUBAJl BCIO CBOIO KOPPECIOHACHIMIO U
N30MpaATENTFHO COKUTAI YaCTh ITHUCEM).

OpHako BpsAd JU  TOJBKO HEMOKOJEOMMOM yBEpEHHOCTbIO B CBOEH OpPUIMHAIBHOCTU
obObsacHseTcs Takoe noBeaeHue Jlapsuna. B 1959 r., Bo Bpems npa3aHOBaHMS CTOJIETHETO 0OMIIEs
BeIxoga B cBeT «lIpoucxoxneHuss BuaoB», mnpodeccop aHtpomnosoruu IleHcuiabBaHCKOro
yHuBepcutera Jlopen Oiicam 3asBwil, yto y JlapBuHa OBLIM ApyrHe OCHOBAHMS HE CHELIUTh C
nyOnuKanueil 3BONIOLIMOHHOM TMIOTE3bl B T€UEHHWE MOYTH JBaauatu JyieT. [lo MHeHuio Diiciu,
KOTOPBIH TPOBEJI OIPOMHYIO TOUCKOBYIO paboTy, /lapBHH HE caMOCTOSATENbHO TNpPHUILET K HJee
60pbOBI 3a CylIeCTBOBaHME, a 3aMMCTBOBAJ €€, MIPUYEM BOBCE HEy HKOHOMHCTa MambTyca, a'y
M3BECTHOTO B T€ TO/bI OMosora Dasapaa bimra, mmuHo 61u3ko 3HaKoMoro [lapBuHy.

baur G611 Ha rox monoxe /lapBuHa, poc B OefHOM ceMbe M M3-3a TPYJHOIO (PMHAHCOBOTO
MOJIOKEHHUS CMOT 3aKOHYHTH TOJBKO OOBIYHYIO mMIKONMYy. YToOBI obecreunTh ceds, OH ObLI
BBIHYKJIEH MOWTH paboTaTh, a Bce CBOOOAHOE BpeMs HMPOBOJWII 3a YTEHHEM, YCEpAHO IMOCEeLIal
noHaoHckuil bpuranckuii myseit. B 1841 r. on nomyunn mecto xpanurens Mysest KoponeBckoro
Azunatckoro obmectBa B benranuu u nposen 22 roga B Muauu. 31ech UM ObUIM BBINOJIHEHBI
NepBOKJIAcCHbIe HcchaenaoBanus npuponsl FOro-Boctounoit Asum. B 1863 r. m3-3a peskoro
yXyIUIEHUS 37J0pOBbsl OH ObUT BBIHYKJICH BEPHYThCSI B AHIJINIO, I'/1e CKOHYaJcs B 1873 1.

B 1835 u 1837 rr. bnur Haneuaran B «JKypHane ecTeCTBEHHOM MCTOpUM» JIBE CTaThH,
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B KOTOPBIX BBEJI MOHATHS OOpbOBI 3a CYIIECTBOBAaHHE W BBDKMBAHHS 00Jiee MPUCTIOCOOJIEHHBIX K
cpene cymectBoBaHus. OnHako, coryiacHo bauty, orGop uAeT He B HaIpaBlIeHUU Bce Oolee
VIYUYIICHHBIX CYIIECTB, MPUOOPETAIONIMX CBOWMCTBA, MAIONIME MM TMPEUMYIIECTBA TEPEa yKe
CYIIECTBYIOIIMMHU OpraHU3MaMH, a COBCEM HHAYE.

3amauya otbopa, mo biury, — coxpaHeHHWE HEW3MEHHOCTH OCHOBHBIX MpHU3HAKOB Buia. OH
mojiaraji, YyTo BCSIKME HOBBIE W3MEHEHHS OpPraHoB (ceiyac Mbl Obl Ha3BajdM WX MYTAIUSIMHU)
HE MOTYT TIPUHECTH YEro-M00 TMPOTPECCUBHOTO VYXKE CYIIECTBYIOIIUM BHAAM, XOPOIIO
MPUCTIOCOOMBIINMCS 32 MUJIJTMOHBI JIET K BHeIIHel cpene. Vi3MeHeHus OyAyT TOJNBKO HapylIaTh
XOpOIIO OTJIAKEHHBIH MEXaHU3M B3aUMOJIEHCTBUS CPEIbl U OpraHu3MoB. [103TOMy Bce HOBUUKH,
HEMUHYEMO HCIIOpPUYEHHBIE BO3HUKIIMMHU B HHUX PAaCCTPOMCTBAMHU, OyAyT OTCEKAThCS OTOOPOM,
HE BBIJICP’KAT KOHKYPEHIIMH C XOPOIIO MPHUCIIOCOOJICHHBIMU THUITUIHBIMUA (OPMaMHU U BBIMPYT.
Takum oOpazom, biut npumeHnn npuHLIUI 0TOOpa K IUKOW MPHUPOJIE, XOTS 0TOOpy ObLIa MpuaaHa
KOHCEPBATHBHAs, 4 HE CO3HIATEIBHAS POIIb ~.

JlapBuH He Mor He 3HaTh paboT bruTa: OH Aepxkan B pykax HOMepa KYpPHAJIOB C €r0 CTaThIMU U
nutupoBasn ux. OH mHUcan, W HE pa3, YTO BHUMATEIBHO M THIATENILHO MPOCIEAWI 32 BCEMU
myOJMKAIUSIMU, KaCAIOIIMMHICS BOIIPOCOB Pa3BUTHsI )KU3HU Ha 3eMJie, © OCOOEHHO — 3a OJIM3KUMU
eMy mo ayxy. OH HUTHpOBajl K TOMYy K€ MHOTHE Apyrue pabotsl biuta, Bo3maBasi HOKHOE
3aciyraM CBOETO KOJUIETH, MOSTOMY HHKAaK HE MOT MPOWTH MHMO €ro paboT O eCTeCTBEHHOM
otbope. OIHaKO OH HU pa3y HE COCIANICS HAa Ty CTAaThiO, B KOTOPOH BIUT 4ETKO U SCHO M3IIO0XKHII
uzero o 6oproe 3a CyIecTBOBAaHUE U O €CTECTBEHHOM OTOOpE.

Byny4du ropaenoM u, Kak CUYUTAIN DUCIU U P APYTHUX UCTOPUKOB, OJIEP)KUMBIM MaHUEH HU C
KeM He pas3fenseMoil ciaBbl, J[apBUH MOT BOCIIOJIb30BAThCA MPUHIUMHAIBHBIMU TOJOKEHUSIMU
bnuta, nocie yero Hayan NpuBOAUTH CBOM 3amucH B nopsiaok. K 1844 r. oH pelicTBUTENBHO MOT
MOJTOTOBUTH JOBOJIBHO OOBEMHUCTYIO PYKOMHCH 00 3BOJIOIUHU, HO, MOHUMas HEJOCTATOUYHYIO
OPUTHMHAJILHOCTh CBOETO TpyJa B KPacyroJbHOM BOIPOCE €CTECTBO3HAHHUSA, BBIKHUAAI, TIHYII
BpeMsi, HAAEsICh, YTO KaKHe-TO OOCTOSITENhCTBA YTO-TO HM3MEHSAT B MHUPE M TO3BOJAT €My
«COXpaHUTh NUIO». VIMEHHO mosTOMYy B «ABTOOHMOrpadum» OH eIie pa3 MOBTOPWI: TOITYKOM K
Pa3MBIIIJICHUIO O POJIM €CTECTBEHHOro OTOOpa MOCTYXKWiIa IUis HEero JiMimib KHUra Mainbtyca.
Cocnatbcss Ha SKOHOMHKCTA, a HE Ha OMOJIOTa, TOBOPHBILETO O E€CTECTBEHHOM OTOOpe B MHpE
JKUBBIX CYIIECTB HECKOJIbKMMH r0JIaMU paHbliie, ObUI0 6€30MacHO, Be/lb IPUOPUTET B MPUIIOKEHUH
HYKOHOMUYECKOTO aHAIM3a K CUTYyaIlul B OMOJIOTHYECKOM MUPE OCTaBayIcs 3a OMOJIOTOM, TO €CTh 32
HUM CaMHM.

Ho u B 3TOM yTBep>IEHUU IOTOUIHBIE MCTOPUKH HAIUIA HATSDKKY: XOTA JlapBUH M ykazan
TOYHYIO JaTy, Korja oH mpoyen Kaury ManbTyca (okTsi06ps 1838 1.), HO HU B odepke 1842 r., HU B
6onee obbemuctom Tpyae 1844 r. oH Ha ManbTyca, Kak Ha IOATOJNKHYBIIEIO €ro K ujaee
SBOJIIOLIMM, HU pa3y HeE cocialics, U B TOM MECTe, TJIe OH €ro YNOMSHYJ, peub Lla BOBce HE 00
ujee KOHKYpEHIIUH.

Diclii HalIel eIle HECKOJIBKO TaKHMX JK€ CiiydaeB, Korga JlapBuUH HeIEIMKaTHO OOOIIesCs CO
CBOMMHU TMPSIMBIMU TPEAIISCTBEHHUKAMM W TEM OTYacTH MOATBEPAWSI MPaBOTY MHEHMS,
BbICKa3zaHHOTO eme B 1888 r. mpodeccopom Xwtoronom u3 Jly6nmmHa o B3rsgax JlapBuna
OTHOCHUTEIILHO TMPOMCXOXKIEHUSI BUIOB: «Bce, 94To OBIJI0O B HUX HOBOTO, OBLJIO OMIMOOYHBIM, a TO,
YTO OBUIO IPABUIIBHBIM, OBIIIO YK€ U3BECTHO.

Bunumo, 3TuM 1 00bscHsETCS 3araqounbiii pakT Hexkenanus JlapuHa B TeueHue noutu 20 net
myOJIMKOBaTh TPY/ O MPOUCXOKICHUH BUJIOB.

JBOJIIOLHOHHBIE B3IIsAAbI Alb(dpena Yoiuieca

Bo3MO0XHO, 3TOT TpyI NpoAObKal Obl M JaJbIlle OCTaBaThes B CyHIyke JlapBuHa, eciu ObI B
OJIMH W3 THEH He MPOU30ILUI0 COOBITHE, 3aCTABUBIIEE €r0 CPOUYHO M3MEHUTH mo3unmio. B 1858 r.
OH TIOJIYYHJI TIO TIOYTE pabOTy CBOEro COOTeYeCTBEHHUKA — AJb(dpena Yomieca, HAaXOAUBIIETOCS
B 3TOT MOMEHT BJanu oT AHriuu. B Heil Yonnec uznaran Ty ke UACI0 O POJIM €CTECTBEHHOTO
oTOOpa JJIsi MPOTrPECCUBHOM IBOJIIOIUH.

W3 urenuss pabotel Yomneca JlapBUH TOHSJ, YTO €ro KOHKYPEHT pa3paboTan TUHoTe3y
HBOJTIOIMU J1aXke O0siee MIMPOKO, YeM OH CaM, MOCKOJbKY BKIIIOUMJI B aHAJIU3 HE TOJBKO MaTepHall
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10 JTOMAITHUM >KUBOTHBIM, KOTOPBIH IO MPEUMYIIECTBY HCIIOIB30BaI J{apBHH, HO U MOYEPITHYII
¢axThl B 1Kol npupone. JapBruHa 0COOEHHO MOPA3MI0, YTO INIaBHbIE (hOPMYITUPOBKU Y osuieca
OBUTM M3JI0KEHBI TEMH K€ CJIOBaMH, YTO U B €r0 «OYEPKE BOJIOIHNY, IPHUYEM UMEHHO Y oJurec
cchutalcs Ha ManbTyca.

Kak Morjo ciyuutbes, 4TO KOHKYpPEHT omnucal To ke camoe? Anbdpen Paccen Yomnec (1823—
1913) B TeyeHre MHOTHX JIeT cOOMpaj Hay4YHbIE KOJUIEKLMU B HKCHEIUIMAX Ha peKax AMa30HKa U
Puo-Herpo, Ha Manaiickom apxumenare U B APyrux Mectax (MM Oblia coOpaHa KOJUIEKLIHS,
cofepxaBiuas 125 Teic. 60TaHMYECKUX, 300JI0TMYECKHX M FE0JOrMYECKHX 00pa3lioB; COCTABIICHBI
cioBapu 75 Hapeuudl W T. 1.). 3ayMBIBaThCA Haa MPOOJIEMOM MPOUCXOXKJICHUS BUIOB YoJuiec
Hayaj MoYTH ofHOBpeMeHHO ¢ JlapBuHOM. Bo BcsikoMm ciyuae, yxe B 1848 r. B mucbMe cBoemy
Ipyry, nmyTemecTBeHHUKy ['enpu baiitcy, on nucan: «MHe Obl X0Tenoch co0paTh U JOCKOHAIBHO
U3yUYUTh NpeCTaBUTENeH KaKoro-HUOY b OJHOIO CEMEHCTBA, IJIaBHBIM 00pa3oM C TOYKU 3pEHUs
TIPOMCXOXKICHUS BUIOBY.

CTpaHHO, 4TO HCCIENOBaTEIsIMH JAapBUHH3Ma KpailHe peiKo yIOMHHAETCS BaKHEHIIMN 1Jis
NOHMMaHUs (OPMHUPOBAHUS IBOJIIOLIMOHHBIX B3IJIAA0B Yoiuieca (akTt, uTo B ceHTs10pe 1855 r., 3a
yeTblpe rojga no mnepBoro usnanus «lIpomcxoxnenus BumoB» JlapBuHa, Youiec Hamewarana B
«Annals and Magazine of Natural History» craTtbio moa Ha3BaHueM «O 3aKOHE, peTyJIUpYyIOIeM
HOSIBJICHHE HOBBIX BUI0BY». B Hell Yosuiec He TOJIbKO BBICTYNMI C 3asBJICHUEM O CYIIECTBOBaHUU
nporiecca SBOJIONUKM BHIOB, HO M yKa3aJll Ha pojib Treorpaduyeckoil M30JSALIUU B CTAHOBJICHHUU
HOBBIX pazHOBUAHOCTEeH. OH chopmynrpoBan aaxe 3akoH: «[losBieHHe Kak0ro BUJa COBINAAAET
reorpaMuecKd U XpPOHOJOTHUYECKU C IMOSIBIICHUEM OYEHb €My OJIM3KOTO M TPEANISCTBOBABIIETO
Buaa». Jlpyroit ero Te3uc Obul Takxke cymecTBeH: «Buapl o00pa3zyroTcs 1Mo IJIaHy
NPEIIECTBYIOUINX». DTH 3aKIFOYCHUSI OH OCHOBBIBAJ HE TOJIBKO HA JAHHBIX W3yYEHUS KOJUICKIINN
COBPEMEHHBIX €My BHJIOB, HO U HCKOIIaeMbIX (HOpM.

A.Yoajec, Xopoumo 3HAaBIWIMIi MKy NpPUPOAY, 4Yepnaja MNpuUMepbl H3 CBOMX

IKCHEeUINOHHBIX Ha0aoaeHnnii. Bo BBegennn Kk cBoeii kHure «/lapsunmusm...» (1889) on
HanumeT: «Ciaadbim MectoM B Tpyaax JlapBuHa Bceraa CYUTAJI0Ch TO, YTO OH
NMPEeUMYIIIECTBEHHO OCHOBBLIBAJI CBOI TEOPHI0 HA SIBJIEHMSX BHeEIIHeH HW3MeHAeMOCTH
O0IOMANIHEHHBIX JKUBOTHBIX H KYJbTYPHbIX pacrenuil. IloaTomy s mocrapasncs HaiiTu
NMPoYHOe 00bsICHEHHE [IJIS1 €r0 TeOPpUuH B (paKTax U3MEHSIEMOCTH OPraHU3MOB B €CTeCTBEHHBIX

YCI0BHAX»
Younec, kKak BOJUTCS B HAYYHOH Cpejie, pa3ociall CBOIO CTaThIO0 KoJuleraM-OMoJioraM, U B MX
yucie — JlapBuUHY, KOTOpPOrOo BBICOKO IIEHMJI 3a ONUCaHHe IMyTemecTBus Ha «burmey.

[IyTemecTBEHHUK U HATYPaJIUCT, Y 0JUIEC XOPOLIO MOHMUMAaJ, HACKOJIBKO TPYAHA 3a/1aua ONMHUCAHUS
MOHOTOHHBIX IIEPEE30B C MECTA HA MECTO U MOBTOPSIIOLIEHCS W30 JHS B JIEHb AEATEIBHOCTU. [[Ba
BUAHBIX yueHbIX — Jlaiiens u bnut — Taxoke oOpatunu BHUManue /lapBuHa Ha cTaTtbio Youeca,
o ueM [lapBuH cooOmrmt B muchMe Yosuiecy oT 22 aexadps 1857 .

JlapBUH TOJOXHUTEIBHO OTO3BalcA O pabore Yoseca, U C 3TOTO BPEMEHH MEXAYy HUMH
3aBsa3anachk nepenucka. Ho JlapBuH, HapOYHO WJIM HEBOJIBHO, MPUTAacui SHEpPrur0 Yosuieca B
OTHOIICHUU NaJbHEHIIero o0ayMbIBaHHS MPOOJIEMBI TPOUCXOKICHUS BUAOB, KOTJa B OJHOM W3
nmyiceM Kak Obl HEB3Haual COOOITMII €My, YTO OH YK€ JaBHO paboTaeT Haj TOW e MpoOIeMoi u
OUIIET OOJBIIYI0 KHUTY O MPOUCX0KICHUH BUAOB. DTO COOOIICHNE MOACHCTBOBAJIO Ha Yoisieca, O
yeM OH Hammcall B mucbMme boaiitcy: «S odyeHr oOpamoBan muchbMoM JlapBrHA, B KOTOpOM OH
MUIIET, YTO COTJIACEH IOYTH CO BCAKHM CIOBOM» MOEH paboThl. Temepb OH MOATOTOBISET CBOM
00JBIION TPy O BUAAX M Pa3HOBUAHOCTSX, MaTepuain JUisi KOTOPOrO OH coOupan B TEUEHHE
20 ner. OH MOXKeT M30aBUTh MEHsS OT 3a0O0THI MHCATh JANbIIE O MOEH THUIIOTE3€ ... BO BCAKOM
cily4ae, B MO€ paciopsiKeHue OyIyT MpeIoCTaBIeHbI €ro (PAaKThI, U sI CMOTY HaJl HUMU paboTaTh.

OpHako, Kak JPYXKXHO CBHUICTEIbCTBYIOT Bce Ouorpadsl JlapBuHa, HECMOTpS Ha OOCIIaHWMS,
JlapBUH CBOMX THIOTE3 M UMEIOIIMXCA B €ro pykax ¢akToB YoJulecy He NMpeaocTaBWil. Tak,
BUAHBIN pycckuil Oumorpad J[lapsuna A. /. HekpacoB mnmmer: «...JlapBuH, ccbuiasich Ha
HEBO3MOKHOCTh B NHCbME H3JIOKUTh CBOM B3IJISABI, yMaldMBal O TeopuH oTOOpa. Yoiec
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MpUIIEST K M€ €CTECTBEHHOro oTrOopa HezaBucuMo OT [lapBuHa.... be3 comuenus, JlapBun B
CBOMX NMHUCbMaxX HU OJJHUM CJIOBOM HE OOMOJIBHJICS HHM O MPUHIIMIIE OOPHOBI 32 CyIIECTBOBAHUE, HU
0 COXpaHEHHH HamOoJsee MpUCocoOIeHHBIX. 1 K 3THM npuHIHIaM Y oljiec TpHUIIes He3aBUCHMO
ot JlapBuHay.

Utak, Yomriec cam chopmyiaupoBan THIIOTE3y €CTECTBEHHOrO OTOOpa, M MPOM3OLLIO 3TO
25 suBaps 1858 r., Korna IyTEIIECTBEHHMK HAXOAMJICS HAa OJHOM M3 OCTPOBOB MOIYKKCKOTO
apxumnesnara. YoJsuiec 3a001el TSKEI0H TMXO0PagKoil U B MPOMEKYTKAX MEXIY NPUCTYyaMH BAPYT
OTUYETJINBO MPEACTABUI, KaK MOYKHO IIPUMEHUTH paccykJeHue ManbTyca O NEpEeHaceIeHUU U €ro
poiau B sBosolMU. Beabp ecnu ManbTyc mpaB, TO IIAHCHI AJIs JIYYIIETO BBDKHBAHMS BBIIIE Y
OpPraHU3MOB, JIy4llle IPUCIIOCOOTIEHHBIX K YCIOBHUSIM XU3HU! B «Ooppbe 3a cyliecTBOBaHKE) OHU
oJlep>KaT BEpX HaJ MEHEe MPUCIOCOOJIEHHBIMH, AaXyT OOJjblliee MOTOMCTBO, a 3a CUET JIyYILEero
pasMHOXKEHUs 3aliMyT OoJiee IUPOKUi apeal.

[Tocne »Tol noraaku B yme Yosuleca, MHOTO JIeT Pa3MbILUISBIIErOo HaJ mpobiieMaMu
U3MEHEHHs BUJIOB, OBICTPO CIOXKMIach oOIas kapTuHa. Tak Kak OCHOBHBIMHM (DaKTaMHU OH YiKe
pacmojiaraj, €My HE€ COCTaBMJIO TpyZa CIEIIHO Ha0pocaTh TE3UChl CTAaTbU U TAKKE CIEIIHO
3aBEpIIUTh BCIO paboTy, N1aB el sicHoe Ha3BaHHUe: «O CTPEeMIIEHUH Pa3HOBUIHOCTEH OECKOHEUHO
YAQUIATHCS OT TEPBOHAYAIBHOTO THMA». DTy CTAaThI0 OH W OTIPaBUJI C TEPBOM K€ OKazHel
HapBuny, npocst nomous ¢ nmy6nukanueil. Kak nucan Hekpacos, «Yomnec nocnan ee [lapBuny,
Ha/esICh, YTO NMPUIIOKEHHE MPUHIUIA «O0pbOBI 32 CYIIECTBOBAHHE» K BOIPOCY O MPOUCXOXKICHUN
BUJIOB OyJ€T TaKkoH ke HOBOCTbIO /Ui JlapBUHA, KaK JJIsi HETO CaMOI0».

OpHako mpearnonoxenue Yoisieca, 9ro JJapBuH MOMOXKET MOMYJISIpU3aluu ero paboThl, ObLIO
OLIMOKON M HaBCerja JIMUIMIO €ro BIIOJHE 3aKOHHOTO MPUOPHUTETa B ONMyOJIMKOBAHUYU MPUHIIMIIA
ABOJIIOIMH TTyTEM 0TOOpa OPTaHU3MOB, HaHOOJIee MPUCTIOCOOICHHBIX K YCIOBUAM cpenbl. JlapBuH
HE TOJIbKO HHUYEro He chenan ais ObIcTpod myOnukamuu paboTbl Yosuieca, HO M MOCTapalics
IPUHATH BCE MEPbI, YTOOBI YTBEPAUTH CBOE NEPBEHCTBO.

CneumrHoe oOHaponoBanue padorsl Japsuna

[Tosryuns Tpyn Yomieca, JlapBun nonsi, 4to ero onepenunu. [lokasarenpHo, 4TO B IUCbME K
Jlaitento oH mpu3Haics: «S HUKOrAa HE BHJAEN TAKOrO MOPA3UTENbHOTO COBIAACHUS; €clid Obl Yy
VYomneca Obima Most pykonuch 1842 roza, oH He cMOTr OBl cliesaTh Jy4llle COKpalleHHOro 063opa.
Jlaxxe ero Ha3BaHUs COOTBETCTBYIOT 3ar0JIOBKAM MOUX IJIaBy.

VY3HaB o ciayuuBlemcs, aa apyra Jlapsuna — Yapas Jlaitens u Jxozed I'ykep, 3annmMaBmive
BBICOKOE IIOJIO)KEHHE B HAYUYHBIX Kpyrax AHIVIMH, PELIWIM CIACTH MOJOKEHUE M MPEACTaBHIN
wyieHaM JIoHnoHckoro JInHHEeBCKOro o0IecTBa OJHOBPEMEHHO U 3aKOHUEHHYI0 paboTy Yoieca,
U KOPOTKYIO (Ha JABYX CTpaHWYKax) 3ameTKy /lapBuHa «O CKIOHHOCTH BUIOB K 0Opa3oBaHUIO
Pa3sHOBUIHOCTEW U BHJIOB IIOCPEICTBOM €CTECTBEHHOIro 0TO0pa». Oba Marepuana ObUTH 3a4MTaHbI
1 mronst 1859 1. Ha 3aceaHUM OOIIECTBA U 3aTEM OIYOJIMKOBAHBI TI0J] 3TOM TaTOM.

JlapBuH Ha 3acelaHUM He MPUCYTCTBOBaI. BricTymaBmimx Obuto nBoe — Jladiens u [ykep.
OmuH w3 HUX C JKapoMm, JApPyrod Oojiee CAEp)KaHHO pacCcKa3aid, 4YTO OBUIM CBUJIETEISIMU
TBOPYECKUX MYK JlapBUHA U yIOCTOBEPUJIM CBOMM aBTOPUTETOM (DaKT ero mpuopurera. 3acejaHue
KOHYMJIOCH B Ip0O0BO# THIIMHE. HUKTO HUKAaKKX 3asBJIEHUN HE caenall.

K xonmy roma JlapsuH 3akoHunn KHUTY «IIponcxokaeHue BUIOB» U OIUIATWII €€ HM3IAHMUE.
Kuury naneuaranu 3a ne Heaenu; Bech TUpax (1250 sx3eMIuispoB) ObLT pacKyIUIeH B OAUH JCHb.
JlapBHH CHEIIHO OIUIaTWJI BTOPOE HW3JaHHe, M depe3 Mecsl B mpoaaxy nocrymwio enie 3000
9K3EMILISIPOB; 3aTEM BBIIIIO TPETHE U3AAHNUE, UCIIPABIEHHOE U JAOMOJIHEHHOE, TIOTOM — YETBEPTOE
u T. 1. Ims [lapBuHa npruoOpeno orpoMHYIO MOMyJISIPHOCTb.

VYounnec, neamkoM NpUMHUpPHBIININCA ¢ oTepeil npuopurera, u3nan B 1870 r. kaury «Bxian B
TEOPHUIO0 ECTECTBEHHOro 0TOOpa», a B 1889 r. — orpomuslil (750 cTpaHUI) TOM, CUMBOJHYECKH
Ha3BaHHBIN «[lapBuHu3M. H3n0keHHe TeopuM €CTECTBEHHOrO OTOOpa W HEKOTOphIE U3 €€
MIPUIIOKEHU D 3,

OcHoBHasl 1eNb ATHX KHHUI 3aKiIlo4alach B TOM, YTOObI IPOMJUIIOCTPUPOBATH MpUMEpPaMu
OPUHIMI JIy4YIIEro BBDKMBAHUS JKUBOTHBIX U PAacTEHHH, Oojee NpHCIOCOOJEHHBIX K JaHHOU
cpene. JlapBuH B O0bIIEH Mepe UCTIOIB30BaJl MPUMEPHI U3 00JACTH OJOMAIIIHUBAHUS KUBOTHBIX,
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BBIBCJACHUA TOPOJ CKOTA, JCKOPATUBHBIX IITHUL U pLI6, CCJICKIIUH COPTOB paCTeHHﬁ.

YMecTHO BCIIOMHUTh, YTO Yoijiec W paHee (B cratbe 1856 T.) oTBepran J0Ka3aTelbHOCTb
IMPUMCPOB SBOJIOIHMH, ITOYCPIIHYTBIX M3 Cq)CpBI U3MCHYNBOCTH OJOMAIIHCHHBIX XXHWBOTHBIX,
CTpaBeUIMBO YKa3bIBas, YTO IMPHCIOCOOHUTENbHAs (aJanTUBHAs) M3MEHYUBOCTH Yy JOMAIIHHX
JKUBOTHBIX HE CyIIECTBYeT. Bellb MMEHHO 4YeNOBEK OTOMpaEeT JIy4IHe jisi HETO (OPMBI, a CaMH
KMBOTHBIE HE YYacCTBYIOT B OoprOe 3a cymiectBoBaHHe: «Takum oOpa3om, M3 HaOIIONEHHN HaX
PASHOBUAHOCTAMH OOMAIIHUX JXUBOTHBIX HCIL34d CACIATb HHUKAKUX BBIBOAOB OTHOCHUTCIBLHO
Pa3HOBHIHOCTEH KUBOTHBIX, JKUBYIINX B IUKOM COCTOSTHHI.

OtHomenne /lapBuna k Jlamapky

JlapBHH He ycTaBaJl IOBTOPATH, YTO €r0 B3IJIAbl HE UMEIOT HUYET0o OOLIETO C JaMapKOBCKUMH,
Y Ha NPOTSKEHUHU JKU3HU HE MEPECTaBall TypPHO OT3bIBATHCS O CBOEM BEJIMKOM IPEIIECTBEHHUKE.
Bo3moxHO, cama MbICIb, YTO OH — HE MEPBbI U uTo 3a 50 JIeT A0 HEero Te K€ MBICIH YK€ ObUIH
BBICKa3aHbI (PPaHILy30M, TATOTHUIIA €TO.

B 1840-e rr. B mucemax k ['ykepy OH He pa3 mucal 00 3TOM: «...HE 3HAI0 HUKAKHUX
CHUCTEeMAaTHUYECKUX COYMHEHHUH 00 3TOM mpeameTe, KpoMe KHHUrU Jlamapka, HO 3TO — HacCTOSIIAs
IpsiHbY; «Jlamapk... MOBpEIn BOIPOCY CBOUM HEJIENBIM, XOTS U YMHBIM TPYJIoM»; «Jla coxpaHuT
MeHss HebGo OT riaymoro m1amMapKOBCKOTO «CTPEMJICHHMSI K TMPOTPECcCy», «IPUCTOCOOIEHUS
BCJIE/ICTBUE MEIJIEHHOTO XOTEHHUs >KMBOTHBIX» U mpodero». llpaBna, mocnenHiono ¢paszy us
NPUBEICHHBIX LHUTAT OH BBIHYXKICH ObUT NPOAOKUTH clioBamMHu: «Ho BBIBOABI, K KOTOPHIM
IPUXO0XKY, HE OTIIMYAIOTCS 3HAUYUTEIBHO OT €ro BBIBOAOB, XOTSI CHOCOOBI HM3MEHEHHs BIIOJIHE
pa3IuYHbDY.

B onHom u3 mucem k Jlaiiento, oTnpaBiIeHHBIX MOYTH JBaAUAThIO FOJaMU MO3KE, OH MHcal,
oOcykJasi 3HAUeHHE TpyJa CBOETo MpeAliecTBeHHUKa: «S5 cmorpro Ha Hee (Ha «Dunocoduro
300JIOTUW» — TPUM. aBT.), IPOYTS €€ CTapaTENIbHO JBa pa3a, Kak Ha )KaJIKyl0 KHUTY, U3 KOTOPOH 5
HE U3BJIEK HUKaKOH MoJb3bl. Ho s 3HaI0, 4TO BBl OOJIBIIIE BOCHIOIB30BAIKCH CIOY.

B o0meMm, kak nucan pycckui uccienoBarenb AapBuHu3Ma Bii. Kapnos, nepBoHauyanbHO
«Jlamapk ObLT UyXI U Majo MoHsATeH JapBUHY, Kak IMpeACTaBUTENb JPYroro ckiaja yma, Kpyra
UJIEH, IpYyTror HAIMOHATBHOCTW». TeM He MeHee MPUHIIMITMAIBHOTO CXO0/ICTBA B KHUrax Jlamapka u
JapBuna Obi10 Oombinie, yem pasznuumii. Oba aBTOpa OBLIM €IMHBI B LIEHTPAIBHOM BOIPOCE —
NPOBO3TJIAIICHUN TPUHIIMIIA TPOTPECCUBHOTO DPA3BUTHSI BUAOB, W 00a 3asBISUIM, YTO WMEHHO
HEOOXOJUMOCTh JIy4Ille COOTBETCTBOBAaThH TPEOOBAaHUSM BHEIIHEH Cpeabl MOHYKIACT BUIBI
IPOrPECCUPOBATh.

Jlaxke OCHOBHBIE€ T'PYMIbI IPUMEPOB, UCIOJIb30BaHHBIX [lapBMHOM, cOoBHajaliu ¢ MpUMEpPaMHU
Jlamapka (mopoxbl cobak, JOMAIIHMX MNTHL, caaoBble pacTeHus). Tombko JlapBuH crapancs
MPUBECTH KAaK MOXKHO OOIIbIIE MPUMEPOB, MYCTh W OJHOTHIIHBIX, HO CO3JAIONIMX Yy YHUTATeNs
BIIEYATJIEHUE COJIMTHOCTH, OCHOBATEIbHOCTH; Jlamapk »ke orpaHuuuBai ceOs OJHUM-IBYMS
IpUMEpPaMU MO KaXXJA0MY IYHKTY.

Beimupanue BuI0B, no JlapBuHy, — fIBJIeHHEe, KOppeJHpylollee ¢ IPOHCXO0KIACHUEM

HOBBIX BHAOB: «Tak Kak ¢ TedyeHHMeM BpPeMEHH [esiTeIbHOCTHI0 eCTeCTBEHHOro ordopa
00pa3yloTcs HOBbIe BH/BI, TO Apyrue J0J:KHbI CTAHOBUTHCA Bee 0oJiee peIKMMH U, HAKOHell,
ucyes3arsb. ...B riase, nocesimenHoi 0opnle 3a cylecTBOBaHHe, Mbl BHAEJIH, YTO HanboJee
0’KeCTOYEHHAs] KOHKYPEHUHsl [J0J’KHA THPOUCXOAUTh Mexay d¢opmamu, Haubojee
0JIM3KUMHU — PAa3HOBHIHOCTAMM OJHOr0 BH/a WJIM OJHOTO poJa WM OJMKAWIIMX APYr K
APYTY POJ0B, TaK KaK 3TH (popMbI OYAyT 00J121aTh MOYTH OIMHAKOBBIM CTPOEHHEM, 00IINM
CKJIA/IOM M NPUBBIYKAMID)

B dyem Mbicnum [lapBHHA CWJIBHO OTJIMYAIMCH OT MbIcied Jlamapka, Tak 3TO B TIONBITKE
OO0BSICHEHUSI TIPUYUH HBoOONMU. Jlamapk HcKal MX BHYTPU OPraHU3MOB, B 3aJI0KEHHOW B HHX
CITOCOOHOCTH U3MEHSTh YCTPOMCTBO Tela B 3aBUCUMOCTH OT YIPAKHEHUSI OpraHoB (M BO BTOPOH
nonoBuHe XIX B. 3T0 monokeHue Jlamapka paclieHHBAJIOCh KaK Ype3BbIYAiHO Ba)kKHOE, MO0
MOIABJISIIONIEE OOJIBIIMHCTBO YUYEHBIX MOJArajid, YTO UBBIM CYIIECTBAM UMMAHEHTHO TMPHUCYIIE
CBOMCTBO CaMOCOBEPIICHCTBOBaHUs). [lapBuH e MepBOHAYAIBHO UCXOIWI U3 TOTO, YTO CBOMCTBA
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OpTraHu3MOB MOTJIM M3MCHATHCA H3-3a cnyqaﬁHHx IIpUYKWH, a BHCIIHAA CpCla HCIIOJHAIA POJIb
KOHTpOJIepa, OTCEKaloIIero MeHee npucnocodsieHHsle ocoou. Ho nmockonbky JlapBuH He moHUMA,
4YTO MOI'JIO USMCHATHCA B OpraHu3Max, 4To coboit MNpEaACTAaBIAIOT HACIICACTBCHHBLIC CTPYKTYPhI, OTHU
€ro MbICIIU OBLIN LIETMKOM M MOJHOCTHIO THIOTETHYECKUM (PUI0COPCTBOBAHUEM.

ITapagokc 3akirodaercs B TOM, YTO, HA4aB C KaTErOPUYECKOTO OTPULAHUS «TIIYTBIX» B3TJIS0B
Jlamapka, [lapBMH IOCTENIEHHO CTaJl MEHATH CBOM B3IVISIABI M TOBOPUTH O BO3MOYKHOCTHU
HEINOCPEACTBEHHOIO HACIEAOBAaHUSA NPUOOPETEHHBIX 3a BpPEMs JKU3HU NpuU3HaKoB. [1aBHOM
OPUYMHOM Takoil mepeMeHbl CTajlo BaKHeMIee oOCTOSTENbCTBO, KOTOpoe Memano u Jlamapky,
a UMEHHO: OTCYTCTBHE CBEJCHUM O 3aKOHAX HACJICJOBAHMs IPU3HAKOB, HE3HAHUE TOrO, 4YTO B
OpraHu3Me CYIIECTBYIOT 0COObIE CTPYKTYpPhI, HECYILIME HACIEICTBEHHYIO HH(OPMALIHIO.

Opnako ecnmu Bo BpemeHa Jlamapka Hayka ObUTa emie fajeka OT IOCTaHOBKH BOIIPOCOB,
CBSI3aHHBIX C OOHAPYKECHUEM 3aKOHOB HACJIEICTBEHHOCTH, U OBLIO OBl HEeJlero OPOCUTH J1aXKe TEHb
ykopa B azapec Jlamapka, To kKo BpeMeHH IyOnukanuu «IIporcxoxaeHust BUJOB» I0JIOKEHUE B
KOPHE NU3MEHMIIOCH.

I'emMyJIBI BMECTO I'€HOB

IlepBble MoOAXOABI K TO3HAHHIO 3aKOHOB HACJIEJCTBEHHOCTH, IpaBjJa €Ille€ B JIOCTATOYHO
aMop(HOM BHJIE, CIOXKHINCH B pe3ylbTaTe paboT HeMelKoro uccienopatens Hoseda Ioriuba
Kémepéitrepa (1733—-1806), Heckosnbko JieT paboraBmiero B IletepOypre, W psima JIpyrux
eBporneiickux yueHbix. Kénbpéittep B 17561760 rr. mpoBen mepBhIe OMBITH MO THOPUANU3ALNU U
chopMyHpoBall HOHATHS O HACTIEAYEMOCTH.

Anrmuuanud Tomac Ouuapro Haiir (1789-1835), ckpemmBas pasHble copTa KyJBTYPHBIX
pacTeHMi, MpUIIET K BBIBOAY, YTO B MOKOJIEHUAX TMOPUAHBIX PACTEHUM NMPU3HAKH, 110 KOTOPHIM
UCXOJIHBIE COpTa Pa3IMyalOTCs MEXAY COOOH, «pacChIMaloTCs» U MPOSBISIOTCS MHIUBUIYAIIBHO.
[IpyueM OH OTMETWIJ, YTO CYIIECTBYIOT MEJKHWE HWHIMBUIYaJbHBIE OTIMYUSA, KOTOpbIE [ajee
HE «JENATCA» NPHU CKPEUIMBaHUAX U COXPAaHSIOT CBOK WHAMBHIYAJIBHOCTh B IOKOJEHUSX. Tem
cambpiM yxe B Hauane XIX B. HaliT copmynupoBan noHsitue 00 3JI€MEHTAPHBIX HACIEAYEMBIX
IIpU3HAKaX.

O®paniry3 Orroct Caxps (1763—1851) B 1825—1835 rr. caenan apyroe BakHEHIIIEe OTKPHITHE.
Crnens 3a HAWTOBCKMMH «3JIEMEHTAPHBIMU NPU3HAKAMM», OH OOHAPY>KWJI, YTO HEKOTOpPbIE U3 HUX
pyu KOMOMHHPOBAHUU C APYTUMH MOJABIISIFOT MPOSBICHNE 3TUX NMPU3HAKOB. Tak ObUIM OTKPBITHI
JIOMMHAHTHBIE U PELIECCUBHBIE IPU3HAKH.

B 1852 r. apyroii ¢ppaniy3, apas Homn (1815-1899), Gonee BHUMATEIFHO U3YUYWIT 3TH J1Ba
TUNA TNPU3HAKOB M, MOoA0OHO Caxps, YCTAaHOBWJ, YTO B KOMOMHALUSAX JIOMMHAHTHBIX H
PELECCUBHBIX MPU3HAKOB MOCIEAHUE MEPECTAOT NPOSABIATHCA. OJHAKO CTOUT CKPECTUTHh MEKIY
coboif Takue ruOpHubl, KaK y 4acTH MX MOTOMKOB OHH CHOBa MIpPOCTyHaloT (1mo3xe MeHIenb
HA30BET ATOT MPOIECC PACHICTUICHHEM IPU3HAKOB). JTH pabOTHI TOKa3bIBAJIM BaKHEHIINH (pakT —
COXpaHEHME HACJEJICTBEHHBIX CTPYKTYpP, HECYLIMX MH(OPMAIMIO O MOJABISIEMBIX (PELIECCUBHBIX)
IpU3HaKax J1aXe B TEX CiIydasX, KOrJa BHEUIHE 3TU NPU3HAKU He NposBisuinch. HompH nomneitancs
OTKpBITh KOJMYECTBEHHBIE 3aKOHOMEPHOCTH COYETAaHUS JOMUHAHTHBIX W PELIECCUBHBIX
NPU3HAKOB, HO, B3SBIIMCH CIEANTH Cpa3y 3a OOJBIIMM HMX YHCIIOM, 3aIyTajCs B pe3ysbTaTax U
HE CMOT NPOJIBUHYTHCS BIEPE.

JapBuHy OBUIM XOpOIIO HM3BECTHBI PE3YJIbTaThl pabOT ATHX YYEHBIX, HO OH HE MOHSI HUX
3HAUEHUs, HE OLECHWI TOW BEIMKON TIOJb3bl, KAKyH) HECIN €My OTKPBITUS 3IJIEMEHTapHbIX
HACJIEICTBEHHBIX €IMHHUII, 3aKOHOMEPHOCTEH MX KOMOMHUPOBAHUS U TPOSIBICHUS Yy MOTOMKOB.
CnepoBano chenare emnie OAWH IIAr — YNPOCTHTH 3alady M aHAIM3MPOBAThb KOJIWYECTBEHHOE
pacopenenieHne NPU3HAKOB y OPraHu3MOB, pa3IUYAIOIIMXCS OAHUM WJIM MaKCUMyM JBYMS
NpU3HAKaMU, U TOT/1a 3aKOHBI T€HETUKH OBbLIH ObI OTKPBITHI.

OTOT PBHIBOK B HayKE COBEPILMI YEIICKHI €CTECTBOUCIIBITATENb, OJECTAIINNA SKCIEPUMEHTATOP
Horann I'perop Mennens, B 1865 r. onyOaMKOBaBIIMi T€HHUAIBHBINM TPYyA, B KOTOPOM H3JIOXKII
BBIBOJIbI AKCIIEPUMEHTOB 110 BBISBICHUIO 3aKOHOB HACJIEICTBEHHOCTH. CXEMy CBOHX OIBITOB
Menzenp NOCTpOUII UMEHHO ITyTEM YIPOILEHHUS 3a1a4M, KOI/1a OH PELIWJI CKPYILYJIE3HO CIEIUTh 3a
MOBE/ICHNEM B CKPEIIMBAHMUSX CHayaja JIMIIb OJHOIO HACIEeIyeMOro MpHU3HaKa, a 3aTeM — JBYX.

139



B pesynbrare oH fgoKka3al, Temepb YK€ OKOHYATENbHO, HAJIUYME DJIEMEHTAPHBIX EIUHMIL
HACJEJACTBEHHOCTH, YETKO OIucajl MpaBWia JAOMHHHPOBAHUS, OTKPBUI KOJIMYECTBEHHbBIE
3aKOHOMEPHOCTH KOMOMHMpOBAHHUS €IUHMI] HACJIEJCTBEHHOCTH Yy THOpPUAOB M IpaBHIia
pacUIeIUICHHs HACJIEICTBEHHBIX PU3HAKOB.

JlapBuH, ciegoBaTeabHO, MOI CaM 3TU 3aKOHbl OTKPBITh (OH MPOJBUHYJICS BIEpE] B
MOHUMAHUU Ba)KHOCTH BBISICHEHHUSI 3aKOHOB HAcJeA0BaHUs, K TOMY K€ IPOTPECC HAyKU B TO BpeMs
OBUI CTONb OUIYyTHUM, 4YTO cAelaHHoe MeHneneM ObUI0O B TNPHUHIHMIE JOCTYITHO JIOOOMY
3alyMbIBaloOIIeMycsi HaJ mpoOnemamu HacnenoBanus). Ho JlapBuH He ObUT 3KCIIEPUMEHTATOPOM.
KoneuHo, oH MOT MpOCTO MPOYECTh OMYyOJIMKOBAHHBI MeHaeneM TPyl Ha HEMEIKOM S3bIKE,
OJIHAKO 3TOr0 TOKE HE MPOU3OILIO.

Bmecro storo JlapBuH mpuHsUICS NPUAYMBIBaTh TUIOTE3Y (OH NPETEHIMO3HO Ha3Ball €€
Teopuel) TMaHreHe3uca O TOM, KaK OCYIIECTBISIETCS TMepefada HacJeJCTBEHHBIX CBOWCTB
notoMkaM. OH JONyCTHJI Haluyue B JIIOOOW 4YacTH Tela  «...0COOBIX, HE3aBUCHMO
Pa3MHOMKAIOMIUXCS M MHUTAIOMIUXCS HACIEACTBEHHBIX KPYMUHOK — TeMMYJ, COOMpAromMXcs B
MOJIOBBIX MPOJYKTaX, HO MOTYIIMX OBbITh PacChIIaHHBIMU U 110 BCEMY TEIy... KaXaasl U3 KOTOPBIX
MO>KET BOCCTAHOBHUTH B CIIEIYIOIEM MTOKOJIEHUH Ty 4acTh, KOTOpas Jajia UM Hadajo».

['umoTe3a 3Ta ObLIAa OTHIOAL HE OPUTHHAIBHOW: Ty K€ HWJICI0 BBIABUHYJ B CBOCH 36-TOMHOM
«Hcropun npupoas» XKopx Jlyu Jleknepk broddon 3a cro ner go Japsuna. MHorue kpymnHbie
YY€HbIE, B UX YHUCJIE U T€, KTO MoMor JlapBUHY YKpENnuTh CBOW IPUOPUTET B MPOBO3IJIALICHUU
ponu ectectBeHHOro otoopa B osBomoumu (I'ykep wu Jlailens), coBeToBanu JlapBuHy
He IMyOJMKOBaTh €ro «Teopuio maHreHe3uca». OH Ha cJIOBax corjamaics ¢ HAMHU, HO Ha Jieye
pelIl HE OTCTYNaThb OT CBOETO M BKIIOUMJI COOTBETCTBYIOUIYIO TUJIaBy B KHUTY «VI3MeHeHHs
JKUBOTHBIX M PACTEHUM IOJ| BIUSHUEM OJOMAIIHUBAHUS», OMyOIMKOBaHHYIO B 1868 r. (Tpems
roJaMu mo3sxe Tpyaa Menzens).

Jo xonma cBoed xu3HU J[lapBuH coxpaHsn yOexaeHue, 4TO €ro TEOpHH TaHTeHe3uca
YTOTOBAaHO BeJlHKOe Oynayiiee. XOTd B MUCbMax K TEM, OT YbEi MOMOIIU OH BCIO JKU3Hb 3aBUCEIN
(Jlaitemo, I'ykepy, I'ekcnm), OH KOKETIMBO Ha3bIBaJl 3TO CBOE JCTHUIIEC «OMPOMETYHUBON U
HEJI0pabOTaHHOW THIOTE30i», TOBOPHII, YTO «3aHUMATHCS TAKUMH YMO3PEHUSIMU — «UUCTCUITNN
B3I0p"» M o0eman «mocraparscsi yOenuTh celsi He meyaTaTb» H3JI0KEHHE CBOCH «TEOpUN»,
HO OO€I[aHUEe 3TO OH BBINOJHATH HE COOMpAsCs, a TOJIbKO KPUTHUYECKHI 3amaj ero BBICOKHUX
Ipy3€el crapaiics npuracutb. JpyruMm azpecaraMm B 3TO K€ CaMO€ BpPEMsI OH MHCaJl COBEPILIEHHO
nHoe: «B rnyOuHe nymm s cuuTaro, 4TO B HEW 3alloKeHa BeJMKas MCTHHa» (muchbmo A. I'pero,
1867 r.), nnu: «S1 mpeanouTy ymepeTh, 4eM MepecTaTh 3allUIaTh OT HAMaJg0K CBOE OETHOE TUTSDY
(mucemo I'. Cnencepy, 1868 r.). Te xe HOTKM 3Bydayin M To3xe: «B oTHOIeHnn maHreHesuca s
HEe co0Mparch cBopauuBaTh 3HamMeH» (muchbMo A. Yomecy, 187571.); «MHe mpUIIIOCH MHOTO
JTyMaTh O 3TOMY BOMPOCY, U 51 yOeXIeH B ero O0JIbIIOM 3HAUE€HUH, XOTSI MPUAETCS JOIOUTH T'OJIbI,
noka (PU3MONIOTH JOTYMKAlOT, YTO IOJOBBIE OpraHbl JIMIIb COOMPAIOT BOCHPOHM3BOJIUTEIHHBIC
anemeHTh» (mucbMo JIx. Pomaiincy, 1875 1.).

BecxBoCcTYy10 KOLIKY HeJIb3sl MOJYYUTh YIIPAKHEHUSIMHU

B OonbmmHCTBE CiydaeB MpH OOCYXIEHMHM THUIOTE3bl TaHTeHe3uca JlapBuHA MPUHATO
TOBOPHUThH, YTO €€ aBTOP HE YIIEJ AJIeKO OT CBOETO BPEMEHH, a, JecKaTh, MEHIeIb ONEPe U CBOEC
BpeMs Ha 35 7eT (HemapoM €ro 3aKOHbI JIEUCTBUTEIBHO MEPEOTKPHUIM 35 rogaMu TO3XKeE).
Ho MoHO cKka3aTh U MO-IPyromMy: B MOHMMaHUU MEXaHW3MOB HACJICOBaHUs MPHU3HAKOB JlapBHH
HE JIOPOC JIO CBOETO COBPEMEHHUKA MeH/IeIs.

A Mexmy TeM Bompoc 3ToT Obl s JlapBuHa BakHeHmuM. B mepBoM wu3naHum
«HpOI/ICXO)K)IeHI/ISI BU0OB» OH HUCXOOWJI W3 MPCAINOCBUIKH, YTO HM3MCHCHHA Y JKHBBIX CYIICCTB
BO3HHMKAIOT YacTO M YTO OHHM HEOIPEICIICHHBI: HEKOTOPhIE HECYT KaKyH-TO TOJb3y OpPraHUu3MYy,
OCTAJIbHBIC — BPCIHbLI WJIN 6€CHOJ'I€3HBI. Oxn CUUTaJl, YTO B OTHOIICHUH ITOJIC3HBIX MMPU3HAKOB BCC
SCHO — OHM B OCHOBHOM Hacieaytwrcsi. «Bcskoe wu3MeHeHue, kak Obl OHO HH OBLIO
HE3HAYUTCIIbHO, U OT KaKHX OBl MNPpUYUH OHO HH 3aBUCCJIO0, €CJIM OHO CKOJ'II)KO-HI/I6YI[B BBITOIHO
JUIE 0COOM KaKOro-IMO0 BHJAa — BCSKOE TaKOE M3MEHEHHE OyJeT CIocOOCTBOBATH COXPAaHCHHUIO
0Cco0U 1 OOJBIICIO YaCThIO MEPEIACTCS TOTOMCTBY», — ITUCAJ OH.
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OH cumTal, 4YTO B CaMOl U3MEHYMBOCTU HE COAEPKUTCS MPEIONPEAECIEHHOCTH, U3HAYAIbHON
NOJB3bl. B 9TOM INyHKTE OH BHJIEI KOPEHHOE OTJIMYUE CBOMX B3IVIAJOB OT JIaMapKOBCKHX.
Hukakoro «BHYTpPEHHETO CTPEMJIEHHsS K COBEPIIEHCTBY», HHUKAKOI'O BIIO)KEHHOIO B JKHMBBIC
CyILIECTBA CBOMCTBAa NPEIONPENEICHHOCTH B «YJIYUYLUICHUM BCIEICTBHE MENJIEHHOTO XOTECHHUS»
HE CYLIECTBYET (CJI0Ba «MEJIECHHOE XOTEHUE) MPUHAAJIEKAIU caMoMy JlapBuHYy).

OpnnHako, HECMOTPSI HAa IEMOHCTPATUBHOE OTBEPraHME JIAMapKOBCKOI'O MOCTyJaTa, JlapBuH, Kak
MOKAa3bIBAaCT NMPUBEJICHHAS BBIIIE I[UTATa O HACJIEIOBAaHUU «BCSKOIO M3MEHEHMs, KaKk Obl OHO HU
ObUIO HE3HAUYUTENIBHO, M OT KAKUX OBl MPHUUUH OHO HU 3aBUCEINIO», JHIIb Obl OHO «OBIJIO BBITOAHO
JUIE OCOOM Kakoro-auOo BHIA», OBUT Jake B 3TOT HAYAJIbHBIHK MOMEHT HE CIIHMIIKOM JajeK OT
Jlamapka. OH Tak)xe NPUIKCHIBAJI OPraHU3MaM BIIOKEHHYIO B HHMX (TO €CTh MPEIONpPeIEICHHYIO)
CIOCOOHOCTh COXPaHATh B HACJICACTBEHHOW OCHOBE JIOOBIE IOJIE3HbIE YKIOHeHUs. ['mmoresa o
reMMyJiax, BOCHIPUHUMAIOIIUX TOJE3HbIE CTUMYJIbI, CYLIEecTBa Jesa He MeHsa. Hu ogHoro ¢akra
B I0JIb3Y CBOEH rumnotessl y JlapBuHa He ObLIO, U B 3TOM cMbIciie JIaMapk ¢ ero «ynpaxHeHUeM
OpraHoB» ObUI HUUYTh He ciadee B apryMeHTaluu, 4eM JlapBuH.

OTka3aBIIMCh OT JIAMapKOBCKOTO HACJIEAOBaHUs OyaronproOpeTeHHBIX MPHU3HAKOB, JlapBuH
HUYETro peaJbHOr0 B3aMEH He MPEeaoXHi, a IPOCTO O0OLIeN BOIPOC O TOM, YTO, KaK M KOrja
HacJeayeTcs, pas3leiiuB BO3MOXHYK H3MEHYMBOCTh Ha JBa THIA. [lepBblii — ONpeneneHHo
OJIaronpuUsATHBIE U3MEHEHUs, KOTOPBIX <CKaXKJET» OPraHUu3M M KOTOpBIE SIBIISIOTCS Pe3yJIbTaTOM
OpsIMOro OTBETa Ha JEMCcTBHE cpelbl (Takoe HacleoBaHME OH oTpuuai). Bropoit tum —
HEOIIpECICHHbIE U3MEHEHNUS, KOTOPbIE MOTYT BO3HHMKATh M HE IOJ MPSIMBIM BIUSHUEM BHEIIHEH
cpelbl (OHM HacienyroTcs). B 3ToM IyHKTE OH BUAEN TIJaBHOE OTJIWYHME CBOEH OKTPUHBI OT
B3M1710B JlaMapka, OTHOCUMBIX UM K OIINOOYHBIM.

Ho nouemy nepBble M3BMEHEHUsI HE HACIEIYIOTCS, a BTOPblE BO3HMKAIOT M Hacienytorcsa? Uro
co0oii BOOOI1IE MPEICTABIAIOT HACIEACTBEHHbIE CTPYKTYPBl U KaK OHU NEpeaaroTcs MOTOMKaM, OH
cebe He mpeacTapisul. Ha3BaB MX reMMmysiaMu, OH HU Ha HOTY He MPUOIM3UICS K TIOHUMAHUIO MX
npupozabl. UTHTYUTUBHO OH, BO3MOXKHO, 1OTabIBANICA, YTO, CKOJIBKO HU OTpYyOail XBOCTHI KOIIKAM,
YTOOBI T€, MpbITas ¢ KOMOJOB, HE COMBANM BEDKBYACKHX CTAaTy3TOK, MPHUILION OT OECXBOCTBIX
KOTOB M KOIIEK BCE PaBHO OYyJIET ¢ XBOCTAMHU.

«Kommap Jl:keHKuHa)

EnuacTBeHHOE yOexaeHue, Kotopoe JlapBuH pazgensii ¢ OOJNBIIMHCTBOM — CBOMX

COBPEMEHHUMKOB — 3TO TO, YTO MeEperadya HACIEACTBEHHOCTH CPOJHH CIHSHUIO KUIKOCTH,
CKaxkeM, KpoBU. KpoBb MaTepH-pEKOPIUCTKUA CIMBAETCA C KPOBBIO OOBIYHOTO, HHUYEM
HE BBIACIIAIONIETOCA OTIa — M MOJYy4YaeTcs IMOJYKpOBKa. A e€clii HWIACHTUYHbIE OpPraHU3MbI

(pomHBIe OpaT W cecTpa) AalOT MOTOMCTBO, TO MOTOMCTBO 3TO OyIET «YHCTBIX KpPOBEH» (MX
HA30BYT M03KE YHUCTOU IMHHUEI»).

JlapBHH TMOJIHOCTBIO MPUIEPKUBAJIICA ITHX B3IJISA0B, O3TOMY Ha HEro TaK COKPYIIMTEIbHO
Mo/IeiCTBOBaNla KPUTHKA, BbICKa3aHHas B uioHe 1867 r. uxxkenepom dreMuHrom /[eHKHMHOM B
xypHane «CeBepHoe bpuranckoe o6o3peHuey». [[KEHKUH ObUl KpyNMHEHIIMM CIEHUATUCTOM IO
ANEKTPUYECTBY, AJIEKTPUUECKUM CETSM, MPH €ro JUYHOM Y4YacTHH OBLTH MPOJIOKEHBI Kabenu B
EBporne, B IOxnoit u CeBepHoil AMepHKE, OH CUMTAETCsl OTIHOM Tenerpada, BCIO >KU3Hb ObLI
OonmmxaiiimuM apyrom YunibsimMa TomcoHa, mo3fgHee cTaBiiero jopaoM KenbBuHBIM. 3a roa Ao
nyOJaMKauy CBOEH pa3rpOMHONM CTaTbU O TJIABHOM IpPHUHIIMIE, NMPUMEHEHHOM JlapBUHBIM Jist
000CHOBaHHS €CTECTBEHHOro 0TOopa, JIKEHKHH cTan mpoPeccopoM HWHKEHEPHOU IIKOIbI
Jlonnonckoro Yuupepcurerckoro Kommemxa. Coelt  OnecTsiie HAMUMCaAaHHOM  CTaThew,
HE COJIeprKaIllell HU OJTHOTO JIMIIHETO cloBa, JPKEHKHH, KaK CYUTANIOCh, OJJHUM yIapoM MOApYOHT
101 KOPEHb JAPBUHOBCKOE OOBSICHEHHE HACIIEI0BAHUS TOJIE3HBIX YKIOHEHUH.

Homnyctum, JlapBuH mpaB, oObACHAN JKEHKUH, W €CTh HEOIpelIeJeHHAas W3MEHYUBOCTb,
Oyarogapsi KOTOpOl Kakoi-TO OAMHOYHBIA OpPraHM3M MPUOOpPEN MOJE3HOE ISl HETO YKIOHEHUE
(00s13aTeNIbHO OJIMHOYHBIN, WHAYe 5TO — MAacCOBOE JaMapKOBCKOE W3MEHEHHE MOJ BIUSHUEM
cpenbl). Ho ckpemmBaThCsi 3TOT CUYACTIMBUMUK OYyJIET ¢ OOBIYHON OCOOBIO. 3HAUYUT, MPOU30MAET
pa30aBleHHE «KPOBEID» — TMpPH3HAK Y MOTOMCTBA COXPAHHUT TOJBKO TOJOBHHY IOJIE3HOTO
YKJIOHEHUs. B crienyroliemM NOKOJIeHUH OT HEro OCTAHETCS YETBEPTUHKA, 3aT€M — BOCHMYILKA U
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T. 1. B pe3ynpTaTte BMECTO D3BOMIOIUM IPOU3OWIET paccacblBaHUE TIOJE3HBIX YKIOHEHMI
(/xeHkuH ynoTpeOis1 TEpMMH swamping «3a00jauiBaHue» WU 3acachblBAHWE HEU3MEHHBIMHU
HACJIEICTBEHHBIMU OTEHUUSMU U3MEHEHHOU MOTEHIINN).

Kpurtuka npodeccopa-nnxenepa Bbi3Bajia y JlapBuHa 4yBCTBa, KOTOpbIE OH Ha3bIBall HE MHAYeE,
Kak «kommap Jl>xeHkuHay». Kak mpusnan /[apBuH B OJHOM M3 IIHCEM, BEPHOCTb PAaCCyKJICHHU
OIIOHEHTA, «e/IBa JIM MOXeT ObITh MOJBEprHyTa cCOMHEeHMIO». B mucbme I'ykepy ot 7 aBrycra
1860 r. lapBun Hanucan: «3HaeTe, s MOYYBCTBOBAJI ce0sl OUEHb MPUHUKEHHBIM, 3aKOHUYHMB YTEHUE
CTaTbu».

B KoHIIEe KOHIIOB, MOCJE JOJATUX Pa3MbIIUICHUH, OH YBUAEN TOJIBKO OJAMH CIOCOO OTBETAa Ha
KPUTHKY: TPU3HATh, YTO Cpela BIUSET MPSMO Ha HACJIEICTBEHHOCTh M TEM CaMbIM BEIET K
U3MEHEHHUIO cpa3y OOJBIIOro yucia ocobeild, 0OMTAIONMX B HOBBIX YCIOBHSX. TOJIBKO B 3TOM
Cllydae «paccachlBaHHs» HOBBIX HMPU3HAKOB HE JIOJDKHO ObUIO MPOMCXOAMTH. Takoe NMpHU3HAHUE
pOJIM MacCOBOTO MPSIMOIO BJIMSIHHUSI CPEIbl B NMPOTPECCUBHON 3BOJIOIUHN O3HAYAJIO pEIIAIONIee
commkenue ¢ nozuuueil Jlamapka ¥ npu3HaHWe NMPUHLMIA HAacleAOBaHHs OJaronpruoOpeTeHHbIX
IPU3HAKOB.

CormacuBmiMch € JOBOAAMH, COJCpPXABIIUMHUCS B pa3rpoMHON crtatbe J[KeHKkHHa
OTHOCHUTEJIHO JAPBUHOBCKOTO MEXaHM3Ma HacJIeJOBaHMsI MOJE3HbIX MPU3HAKOB, /lapBUH pemiui
BHECTHU MCIIPABJICHUs B OYEpEeAHOE, ISITOe, a3aTeéM M IIeCToe M3JaHus KHUTH. «..MHe Tak
IpyCTHO, — THcal oH ['ykepy, — HO Mos paboTa BeJeT MEHsSI K HECKOJIBKO OOJIbIIeMY MPH3HAHUIO
OpsSIMOTO BO3JEHCTBUS CO CTOPOHBI (U3MUECKUX ycioBuil. HaBepHoe, s moToMy *aijiero 00 3ToM,
YTO OHO YMEHBIIAET CJIaBy €CTECTBEHHOTO 0TOOpay.

A MexIy TeM cHacuTelbHBIH BbIXoX i JlapBuHa yxke cymiectBoBai. ['perop Mennens 3a
HECKOJIBKO JIET JI0 3TOro J0Ka3ajl, YTO HACJEICTBEHHBIE CTPYKTYpbl HU C YEM HE CIMBAIOTCA,
a COXpaHsSIOT CBOIO CTPYKTypy HeusMeHHOH. Ecnum eauHuna, oTBedamomas 3a Imepenady
HACJIEICTBEHHOCTHU (TI03KE €€ Ha3BaJld F€HOM), U3MEHEHA, U B PE3YyJIbTaTe KOHTPOJIUPYEMBIH €10
Opu3Hak (QopMHpYyeTcsi TMO-HOBOMY, TO BCE€ IIOTOMKH JTOrO HEpBOTrO HACIEICTBEHHO
U3MEHMBILETOCsl OpraHu3ma OyayT HECTH Takoi jxe HoBbIii mpusHak. «Kommap J[KeHKHHa»,
HOMOPTHUBIIUN TaK MHOTO KpoBH JlapBUHY, paccCeMBAJICS IOJIHOCTBIO, M 3BOJIIOLMOHHAS TEOpUs
npuoOperana 3akoHueHHy10 (hopmy. Ho /lapBun He 3Han paboty Menpens, a caMm 10 €ro BbIBOJIOB
HE JI0TyMaJCsl.

BUOJIOTHYECKUE @AKTbHI, KOTOPBIE CJUIEAYET 3HATH
COBPEMEHHOMY YEJIOBEKY, IIPETEHAYIOINEMY NMEHOBATbHCA
HOMO SAPIENS

Haiimapk E., 0okmoa 6uonocuueckux nayx, edyuiuiit HayuHnwlii cCOmpyOHuUK

Ilaneonmonozuueckozo uncmumyma PAH.

«Tpounnxui Bapuan» Nel8(87), 13 cenrsiops 2011 r.

CoBpeMeHHOMY OMOJIOTY UpE3BBIYAMHO TPYAHO BBIICIUTH KAKHE-TO IJIaBHBIE OMOJIOTHYECKHE
(baKThl, CIMIIKOM YK MHOTO B 9TOH HayKe 4acTeHd, MOpOil HACTOJbKO 00OCOOJICHHBIX, YTO IBa
Ouosiora, MpPEACTABISAIONIMX pa3Hble HANpaBJICHUS, C TPYAOM MOHHMAIOT JApYr Jpyra.
MosekyssipHOMy OHOJIOTY WJIM TE€HETUKY HPUICTCS JIOJTO BTOJIKOBBIBATH, B U€M CYTh JKapKHX
CIIOPOB HEUTPAMCTOB W KJIACCHKOB B DKOJIOTHH; 300JI0T C TPYIOM WPOAEPETCS CKBO3b
HAaWMEHOBAaHMsI BUPYCHBIX OCIIKOB M MOOMIIBHBIX 3JIEMEHTOB; OOTaHUKY K€, YCBOMBIIEMY a30yKy
copo(uTOB M ramMeTo(puTOB, HENErko OyAeT BOCHPUHATH XUTPOYMHBIE MEXAaHU3MBbl Pa3BUTHUS
JSITYIIAYbUX SMOPHUOHOB.

OpnnHako BCE XK€ 4YTO-TO OOBEOUHSET BCE ITH pPA3MYHBIC, TEMEpPh MAJICKO Pa3OMIEAIINEecs
JTMCIUTUIAHBI, YTO-TO 3aCTaBISET MHCAaTh B aHKETaX «OWOJIOr», a He OOTaHWK, SMOPHOJIOT WIIH
UTOJNIOT. BHOJIOTHS — Hayka O XHBOM, MMOXTOMY 0a30BbIe MPHUHIMIIBI I BCEX TUCITUILIAH
JIOJDKHBI OBITh €MHBI, TIOHSATHBI U 0053aTeNIbHBI. XOTENOCh ObI, YTOOBI UX YCBOMIIM BCE CKOJBKO-
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HUOYIb pa3yMHBIC JIIOJM, BHE 3aBUCUMOCTH OT BO3pacTa, BEPOUCIIOBEIAHUS, MOJUTUYECKUX U
HAI[MOHAJILHBIX YOSXKIEHUH, MUPOBO33PEHUS U KBATM(UKAIIMU UX IIKOJIBHOTO YUYUTENS OMOTIOTHH.

1. JKu3Hbp J0OCTOBEpHO W3BECTHA TOJILKO Ha 3emiie, B OTOM CMBICIE SIBJICHUE >KU3HU
yHUKanbHO. C 3TUM CBsS3aHBl U TPYAHOCTH B ONPENCICHWU MOHATUSA <CKU3HBY. Hamr pasym
YCTPOCH TaKUM O0Pa30M, YTO OTPEICIICHNE TAeTCs Yepe3 CINUYCHUE OOBEKTOB, IIYTEM BBIJICIICHUS
obmiero u pa3nuyHoro. JKu3Hb TakuM MaHEpPOM HE OMpENeNuTh. B CBA3M € 3TUM MHOTHE
OTIpENIeJICHUS KU3HU HOCAT (Hrtocockuii (B caMOM TIOXOM TOJIKOBAHHH 3TOTO CIIOBA) XapakKTep.
Ceiiuac y4eHbIE MPUIATAIOT KOJIOCCAbHBIC YCHIIMS, YTOObI HAWTH >KU3Hb HA APYTUX IUIAHETaX.
Ho nmoka 4yTo 3TO rumoTe3bl W B M3BECTHOM cMmbicie (anTazuu. Eciam TakoBas HaWjeTcs, TO
oTpefieNIeHUE KU3HH CTaHET 0oJiee SICHBIM.

2. Bcé XuBO€ COCTOMT W3 KIJIETOK. JTO OCHOBHOHM IOCTYJIAaT KJIETOYHOW TEOPHH, KOTOpas
OKOHYaTeNbHO chopmupoBanach k kKoHIy XIX Beka. Ee cocTaBHbIe YacTh Ka)XyTCs OYEBUIHBIMU:
BCE KUBOE UMEET KIJICTOYHOE CTPOCHHUE, KIIETKUA €IMHOOOPA3HBI IO CBOCH KOHCTPYKIIUU U COCTOST
U3 CXOXHUX YacTel, HOBBIE KJIETKH IMOJYyYaroTcs MyTeM JeJeHHs MpeamecTBeHHUKOB. B XIX —
Hayasie XX BeKa TMOJIOKEHUS KJICTOYHOM TEOpUU HCHBITHIBAIUCH HAa MPOYHOCTH, HAIMPHUMED,
npejiaraisach BepCcus, 4To KJIeTKa coOMpaeTcss U3 0co0oi 3apoibliieBoit mia3mbel. Ho Bpems Bkyme
C UWHTCHCHUBHBIMU HCCIEJOBAaHUSMU W HAyYHBIMH JIUCKYCCHSIMH, TIOPOM TOJUTHYECKU
OKpaIllEHHBIMHU, TTOKAa3aJ0 HECOCTOSTENILHOCTh COMHEHUI: BCE )KHBOE COCTOUT M3 KIeTok. Kpome
BHUPYCOB, KOTOPBIX OOBIYHO HE CUYUTAIOT KUBBIMHU.

3. Pa3BuTHe MHOTOKIETOYHOTO OpraHM3Ma HAYMHAETCS C OJHON KIETKU. 3apoJbllieBast
KJIETKA COJICP’KUT BCIO HEOOXOIUMYIO HH(OPMAIUIO I TTOCTPOCHHUS CIOXKHO YCTPOCHHOTO Tela
MHOTOKJIEeTOYHOro. WHpopmanms o pa3BUTHM HE SBISETCA >KECTKO 3aKPEIJICHHOW CXEMOM,
3aMMCaHHOM 1O MyHKTUKAM B CTPOTOM MOPSIKE. ITO CKOPEE MOCTEIEHHOE MOIAaroBO€ N3MEHEHHE
BHYTpPEHHEH cpenbl, KOTOPOe BKJIIOYAEeT M BBHIKIIOYAET OMpeleJeHHbIE dTambl oHToreHe3a. Her
JKECTKOW  TPOrpaMMbl —  €CTh  pEardpoBaHUE CHUCTEMBbl Ha  JIOKAJbHBIE  HM3MEHEHUS
OMOXMMHYECKOTO COAEpKaHWs. B IaHHOM YTBEpXKACHUU COACPKHUTCS TJaBHOE OTIHYUE
MOCTPOEHUS KUBOTO T€JIa OT KOHCTPYUPOBAHUSI CIIOKHOTO MEXaHU3MA.

4. HacnencrBenHnass uH(popMamms O >XHBOM 3akoaupoBaHa B Monekymax JIHK u PHK,
COCTOSIIIMX M3 IEeNOYeK HYKICOTHAOB. Y 3EMHBIX OpPraHU3MOB B IEMOYKAX MOJEKYI
HACJICJCTBEHHOCTH YepeayeTcs Bcero uerbipe Hykieotuaa (B moiekynax JIHK u PHK Tpm
HYKJICOTH/Ia OAMHAKOBBI, OJIMH OTINYAeTCs). B cCOBpeMEeHHOM O0IIeCTBE IUPKYIUPYET MHOXKECTBO
U3MBIIICHUIT Ha TeMy croco0a mepenayd HacleICTBEHHOM HH(OpMaluu: BOJIHOBBIE TEOPHH,
CBEpXpa3yM KOJUICKTHBOB, a TaKxke 00Jiee N30IIPEHHBIC THITOTE3bI O BHETCHETUYECKUX A aNTaIHsIX
BUJIOB M opranu3mMoB. C Kaxa0i U3 HUX MPUXOAUTCS pa30uparbes NpodeccHoHaIbHBIM OHoioraMm
WIM TCHXUaTpaM, HO, Kak Obl TO HU OBUIO, HM OJHA W3 HUX HE UMeeT (HAKTHUECKOTO
MOJITBEPKICHUSI.

5. YHuBepcaJbHOCTb HACJIEICTBEHHOro konxa. Mudopmanums, 3amucannas B JIHK,
peanusyercs B BUJE KOHKPETHBIX OENKOB, Pa3iMyYHbIX MO (QyHKUMSIM U CTpyKType. IMeHHO 3TH
paznuuus B KOHEYHOM UTOTe M OINPEACHSIOT CHEMU(UIHOCTh KAXKIOTO BHAA U KAXKIOTO
opranu3ma. Ho mpu »3TOoM 3amuchk HMH(OpMANUM OCYIIECTBISETCS €IMHOOOpa3HO y Bcex 0e3
UCKJTIOYCHHSI OPTaHU3MOB — C TIOMOINBIO TPUIUIETOB HYKJIeoTunaoB. Kaxknmprii Habop W3 Tpex
HYKJICOTHIOB COOTBETCTBYET OJHOW KOHKPETHOHW aMHHOKHCIOTE. Y I000ro oprafu3mMa
KOHKPETHBIH TPUILIET 0003HAYaeT KOHKPETHYIO aMHHOKHCIOTY. YHUBEPCATBLHOCTh TPUILIETHOTO
KOJa JJIsl BCEX JKMBBIX CYILIECTB — OT OaKTEepHil 10 CHHUX KUTOB (C MUHHUMAaJbHBIMU YaCTHBIMU
OTKJIOHEHUSIMHU ) CBUJETENBCTBYET O €IMHOM MPOUCXOKIECHUU BCEU 36MHOM JKU3HHU.

6. Bce xuBble CyllecTBa Ha IUIAHETE TaK WIM HWHade B3aMMOCBS3aHbl. Takxke UX
CYIIIECTBOBaHHME YBSI3aHO C TJ00aJbHBIMU KPYrOBOPOTaMHM BOBI, YTIiepoia, a3oTa, ¢ocdopa u
OPYTUX BaXKHBIX JUIS JKU3HM dSJeMeHToB. OIMH BHJ MOXET CIYKUTh MUIIEH, cyOcTpaToM,
KOHKYPEHTOM WJIH HEOOXOJUMBIM JOIOJIHEHHUEM (CUMOMOHTOM) JUISI MHOTHX Ipyrux. Bee oHM Tak
WIM WHAY€ CTPOSIT CBOE CYIIECTBOBAHHME B 3aBUCHMOCTH OT IMPHUCYTCTBUS KOCHBIX ASJIEMEHTOB
MJIAHEThI, MEHSS UX COCTaB M KOHUEHTpaluu. K1u3Hb OpraHu3yer I0-CBOEMY IOTOKH BEIleCTBa U
sHepruu. Kucnoponnas armocdepa — 53TO MNPOAYKT KHUIHEACSITEIbHOCTH (POTOCHHTETUKOB,
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HEKOTOpPhIE TUTAHTCKUE pYIHBIE MECTOPOXICHUS SBISIOTCS Pe3yJbTaTOM OaKTepHATbHON
aKTUBHOCTH; OakTepuayibHas (opa peryaupyer HOTOKM Cepbl W3 TIyOMHHBIX CIIOEB Ha
MOBEPXHOCTh, aHa’poOHasi MUKpOQIIOpa MOYB OTBEYACT 3a (PUKCALMIO MOJEKYJSIPHOrO a30Ta U
T. 1.

7. Ham mMup M3yMHUTEIbHO MHOT000pa3eH. JTO €ro HEmpeMEHHOE, 00s3aTeIbHOE CBOMCTBO,
KOTOpoe 00eCreyuBaeT MOMEXOYCTOWYMBOCTh B YCIOBHUSX IMOCTOSHHO M3MEHSIOLIUXCS YCIOBHM.
Pa3zButne KMBOTO B IIEJIOM CIIOCOOCTBYET (POPMHPOBAHUIO M TIOMJIEPKAHHUIO PAa3HOOOpaszus Ha
J0OBIX YpPOBHSIX OpraHuzanuu. Tak, YCTOWYMBOCTb NOIYJSALUM 3aBUCUT OT YPOBHSA
nonumopdusma rerodona. Eciim oH HU30K, TO CTOUT MOMYJISIIMU MONACTh B HEOJIArONpUsTHBIC
YCIIOBHSI, OHa MCYE3HET, TaK KaK He HalileTcsl 3alacHbIX BapuaHTOB. YesoBeueckas 3allura OT
MUPHAJIOB OOJE3HETBOPHBIX OakTepuil oOecreunBaeTcsl KOJI0CCalbHON BapuabeIbHOCThIO Hallel
UMMYHHON CHUCTEMBI, 3TO YaCTHBII CiTyyail B3aUMOCBSI3U YCTOMYMBOCTH € pa3HOoOpazueM. BaxHo
NOHMMaTh W OOpaTHOE: HU3KOE pa3HOoOOpasWe BEAET K IMOTepe YCTOWYMBOCTH. YermoBedeckas
JeSITeIbHOCTh MO OTHOILEHHUIO K NMPHPOJIE OAHOHANPABIEHHO CHHMKAeT pa3HOoOpas3ue, MOHMKas
YCTOHYMBOCTH OMOJIOTHIECKUAX CUCTEM.

8.  Dpomronus — 3To (akxT. 3a MoJTopa BeKa UCCIEJOBAHUSA UCTOPHUUECKOTO PA3BUTHUS KU3HU
MAJICOHTOJIOTH cOOpalii 6ECYNCICHHOE KOIMYECTBO (PaKTHUECKUX JAHHBIX, CBUCTEIBCTBYIOMINX O
IOCTETNIEHHOM, XOTsl U HEPaBHOMEPHOM, Pa3BUTHM JKM3HU Ha Haeil rutanere. Temepb B oO0IIyro
KOTIMJIKY SBOJIIOIMOHHBIX TOKA3aTeIbCTB JOOABHIICS M3PSAHBIA BKIIAJ, TOJIYYEHHBIA OT TeHETUKU
U MOJIeKyJsipHOH 6nonoruu. Kak u mo0as Hayka, SBOJIOIMOHHOE YYeHHE TPaHC(HOPMUPYETCs MO
BJIMSTHAEM HOBBIX (DAaKTOB, YTOUHSIOTCS ONPEICIICHUS, TOHUMAIOTCSI OTPAaHMYEHUS T€X MM MHBIX
JNOKTpHH. Ho Bce OHM He BIMAIOT HA OCHOBHOE YTBEPIKICHUE: IBOJIIOIUS — JIOKa3aHHOE CBOWCTBO
3€MHOM KHU3HH, 2 BOBCE HE TEOPETUIECCKHE U3MBIIUICHHUS XUTPOYMHBIX OHOJIOTOB.

9. Hcropuueckoe pa3BUTHE BHIOB (KaKk THUIIOJOTHYECKUX, TaK M (DUIOreHETHYECKUX)
IPOJIBUTAETCS ABYMSI PABHONPABHBIMUA MaruCTpajIbHBIMH MapIIpyTaMH: KOHKypEeHTHas O0oprOa u
Koomnepanus. buonornueckue MHHOBAlMM MOTYT MNPHOOpETaTbcs KAaK B XOZAE IOCTENEHHOI'O
BBITECHEHUSI MEHEE MPHUCIIOCOOICHHBIX 0oJiee MPUCIOCOOICHHBIMHU, TaK U 32 CYET KOOMepauu —
O0BbEIMHEHNS TOJE3HBIX MPUCHOCOOJIEHMH, 00afaTesIIMU  KOTOPBIX  SIBIISIIOTCS  pa3HbIe
opranu3Mbl. JlaHHOE YTBEp)KICHME HMEET M MHPOBO33PEHUYECKYIO0 CHJIYy: Ha PpaHHHMX 3Tamax
OOCY’>KI€HUSI 9BOJIIOLMOHHBIX 3HAaHUN KOHKYpPEHIHsA aOCOIIOTH3HpPOBAIach, OHMOJIOTHYECKU
OIIPaBJBIBASL «3BEPUHOE» IMIPABO CHWIBHEHIINX. Y PaBHOBEIINBAs KOHKYPECHIMIO KOONEpaluei, Mbl
nproOpeTaeM r'yMaHHYIO albTepPHATUBY — IPAaBO TOBAPUILEH.

10. Yenosek (Bux YenoBek pa3yMHbIHM, a HE Maibuuk IleTs, y KOTOporo MMeroTcs mama c
MaMol, 0aOyIIKW, AEQYHNIKM M Kyda JAPYIMX UelIOBEYECKHUX POJCTBEHHUKOB) IMPOU3OLICN OT
00e3bsiH (HE COBPEMEHHBIX, a JPEBHUX, BbIMepIInX). COBpeMEHHbIE aHTPOMOJIOTH BOIOIOT JPYT C
JpyroM BOBCE HE IO TOBOAY JTOro OeccrnopHoro ¢akra, a u3-3a JeTajledl 4Yel0BeYeCKOu
sBojrou. Kakue U3 nckomaeMbIx MpenkoB Hanbosee OJU3KU K YEIOBEKY, Ille U KaK MOSBUIOCH
NPSAMOXOKICHNUE, KAaKHe OTHOLICHMs CIOXKMIIMCh Yy 4YeJOBEKa PasyMHOIO M HEaHAEpTajblIeB,
BBIMEPILUX POAMYEH HAIEro BHJA, KaKHe YepPThl IICUXUKH YHACIEIOBAHbI OT KHUBOTHBIX. Ceituac
JUIs  apryMEHTUPOBAHHBIX JUCKYCCHUH TOSBMJIMCH MOIIHBIE MAacCCUBBl HOBBIX JIaHHBIX —
pe3yJIbTaTOB MHTEHCUBHBIX PACKOIIOK, HMCCIECIOBAHMNA MO3ra M TE€HOMOB. B Takux ycioBusix
OTpHLIATh NMPOUCXOXKJEHHE YeNIOBEKa OT 00€3bsiIH — 3HAYUT, CUJETh B IIyCTOM IPOCTPAHCTBE C
KPENKO 3aKMYpPEHHBIMH TJla3aMH, 3aTKHYTBIMU YIIaMH, MBICJICHHO IOBTOpSS OCCKOHEUHYIO
MaHTpy « mogoben bory...»

KoMMyHMKanys })KMBOTHBIX: OT CTUMYJIa K CHMBOJIY

KOMMYHUKALIUA KUBOTHbBIX: OT CTUMYJIA K CUMBOJIY.

®puaman B. C., kanoudam Ouonozuyeckux HayK, 0u0102U4eCcKuil
daxyremem
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MTI'Y um. M. B. /lomonocosa

«Xumus u xu3ab» Nel(, 11, 12, 2009

Yacte 1

Bom po3zoesuviti kycm

Jlecxo nanucamv ysemoi

Jlucmus mpyonee.

Cuxu Macaoka

HaydHoe ucciieqoBanre KOMMYHHUKAIAN )KUBOTHBIX TPeOyeT CBOOOMBI OT CYOBEKTHBU3MA H
aHTponoMopu3Ma B OMHCAaHMM U B OOBsCHEHUU TMoBeAeHMs. lccremoBarens He JOKEH
rajgatb, MyCThb JaXke YOEOUTENbHO, YTO HMMEHHO >KMBOTHOE XOYET BBIPA3UTh JTaHHOUN
JEMOHCTpAIMe, KaKOBbI €ro moOyxaeHus W T.A. llosTomMy omucaHue MOBEACHHUS, €ro
pasleicHHe Ha DJJIEMCHTHI, TMPOBEPKY HAIWYHS Y HUX CHTHAJIBHOW (YHKIHUK HYXHO
MPOU3BOJUTH C TOW ke OOBEKTUBHOCTHIO, C KAKOW CIENHUAIHCT 10 CPABHUTEIHHONW aHATOMHHU
BBIICTISIET  MOPQOCTPYKTYpel. BepHO W oOpaTHOe: TOJNBKO BBIJICIHB YCTOWYHBEIC
MOBE/ICHYECKUE MATTEPHBI, MOKHO 3aT€M HCCIIEI0BATh UX BO3MOXKHbBIE (PYHKIIMH, B TOM UHCIE
U curHayibHbBIC. [Ipexie ueM nepeiTi K mpuMepam, HATOMHUM OCHOBHBIE TIOHSITHS.

«CHUrHAJILHOCTB» U «3HAKOBOCTD) IEMOHCTPALINii: HCTOPHS UAeH

Hcropus uccnenoBanusi CUTHAJIOB U MEXaHU3MOB KOMMYHHMKALIUU )KUBOTHBIX TECHO CBSI3aHA
C HCTOpHEH CpaBHUTEIBHOM 3TOJOTHMU. B OTiMYmMe OT Ipyrux MOBEACHYECCKUX TUCIUTUINH
(300TMICUXOJIOTHH, CPABHUTEIBLHOM MCUXOIOTHH, (PU3UOJIOTHH BBICIIIEH HEPBHOU J1€ATEIHHOCTH),
CpaBHHTEIbHAS ITOJIOTHS, BO-TIEPBBIX, aHATM3UPYET UMEHHO BHIOCTICITU(PUICCKOE TIOBEICHUE,
TO €CTh CaMble JKECTKHE, CTEPEOTHITHbBIE, YeTKO AU(PEepeHIINPOBAHHBIE JIEMEHTHI TOCIETHETO,
BO-BTOPBIX, KJIAJET «MOP(HOIOTHUSCKUI ITOAXO/I K MIOBEACHUIO B OCHOBY CBOETO METO/IA.

[TepBeiMu 31ech Obumu yumtenss Konpama JlopeHlia — HeMEUKHIl OpPHUTOJIOT, CO3/IaTeNb
sTosornueckoro merona Ockap XeWHPOT U AHTIUHCKHN OHMOJIOT-3BONIOIMOHUCT JIKynuaH
Xakcnu (Jlopenn craxkupoBancss y Hero B 1920-e rozasl). OHM TOMBITAINUCH BBIACIUTH B
W3MEHYMBOM TIOBEACHUM BO30Y)KICHHOTO JKUBOTHOTO (BO BpeMS CEKCyalIbHBIX WIH
arpecCUBHBIX B3aMMOJCUCTBUIN) 3JIEMEHTHI, KOTOpPbIE ObLTU ObI CTOIb K€ YETKHU, TUCKPETHHI U
XapakTepHBI I BUJIA, KaK MOPPOCTPYKTYphl. JIOpEHIT JIerk0 BOCTIPUHSUT 3TU UJIEU; HEIapOM
€ro TEepBBIM HAy4YHBIM pyKoBoguTeneM Obi1 DepauHaHn XOXIITETTEp, CHEHUATHCT IO
CPaBHHUTEIBHOM W CHCTEMAaTHYECKOM MOpP(OIOrvM, a TakKe CpPaBHUTEIBHOM 3MOpHOIOrvu
MO3BOHOYHBIX.

Ockap XeWHpOT BBeJ MPEJACTABICHHWE O 3HAYUMBIX OJIEMEHTaX TOBEIACHUSI —
JEMOHCTpAIMsSIX W pHUTyajaX Kak CHenupuYecKuX CTPYKTypaX, BBIICTSEMBIX B IOTOKE
JESATeTbHOCTH KUBOTHBIX, CYIIECTBEHHBIX JJII YYACTHHUKOB B3aMMOJICUCTBHS U JOMYCKAIOIINX
«Mopdonornyeckoe» Tu60 GyHKIIMOHATIHHOE ONMKUCAHUE B TOM e CTENEHH, YTO U «OOBIYHBIC)
MOP(MOCTPYKTYpbl. DTO OBLI TOJHBIA PAa3PhIB 3TOJIOTHHA C TPATUIUOHHBIM TTOHUMAHHEM
MOBEJECHUS )KUBOTHBIX KAaK BHEIIHETO IMPOSIBJICHUS «IPUBBIYEK», «MHCTUHKTOBY, «JIyLIEBHOMN
JESATETLHOCTH» U UHBIX 3BGEMU3MOB I 0003HAYCHUS TICUXUYECKOT0. OH MO3BOJIHII 3TOJIOTaM
U3y4aTh CHUTHAIbHBIE CUCTEMBI Pa3HBIX BUIOB )KMBOTHBIX TaK e O0OBEKTUBHO, KaK JIMHTBUCTHI
u3y4aroT s3bIKH. OT TPaAUIIMOHHOTO € «IICHXOJOTHYECKOTO» TOHUMAHHS TOBEIACHUS
(KOTOpO€ COXpaHWIH CpaBHUTENbHAs TCUXOJOTHS, 300TCHXONIOTUA W (U3UOJOTHS BBICIHICH
HEPBHOU JESITEIIbHOCTH ), 3TOJIOTU CTPEMUIIMCH BCIYECKH OTMEXKEBATHCS.

B 1911 rony XeWHpOoT ompeneianwsa 5STOJOTHI0 KaK HM3YYEHHE «S3bIKa M PUTYAJIOB)»
JKUBOTHBIX, OOBEIMHEHHBIX MM B TIOHATHU «CHCTEMa KOMMYHHUKaruu». 3atem JKynuaH
XaKkciay BBENI MOHATHE PUTYaJW3alMM, IMOKAa3aB, YTO COLMAIBHOE IIOBEJICHHUE >KMBOTHBIX
KOOPAMHHUPYETCS C TIOMOIIBID CHUTHAJIOB, CHMBOJH3UPYIOIIUX OMPEICICHHYI0 (QopMy
MOBEJICHUS, KOTOpas HOJDKHA IIOCIEN0BaTh 3a JaHHOW AeMoHcTpauue. MHaue rosops,
JeMOHCTpalys MoOyXIeHUH U HaMEPEHHH XUBOTHOTO MPEBpAINAeTCs B 3HAK, YKa3bIBAIOIIUN
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Ha BO3MOKHOCTH Pa3BUTHUS NOBEIEHUS 000MX yUYaCTHUKOB.

Jns Xakcnu, XeitHpoTa U ux oOmiero ydeHuka JlopeHIIa 3TO O3HAYalo «Ipe3yMIIHI0
CUTHAJIbHOCTW» JEMOHCTpauMid. Bcsikoe BbIpasuTeNbHOE IBUKEHHE >XMBOTHOTO (TO €CTb
«JIEMOHCTpAIN» B OOBIIEHHOM CMBICJIE CJIOBA) STOJIOTH PACCMATPUBAIHU KaK MOTCHIIHMATBHBIH
curHan. Jlample crneayeT €CTECTBEHHOE IMPENAINOJIOKEHUE, UYTO «CUTHAJbHOCTB» IPSMO
MPOMOPIMOHANIEHA CTEPEOTHITHOCTH, (PUKCUPOBAHHOE U IEMOHCTPATUBHOCTH AeiicTBuil. Haye
3a4eéM JKMBOTHOMY TaK KOBEpPKaTh U BBIYYPHO HCIIOJIHATH JIBUKEHHUS THE3A0CTPOEHUS,
arpeccuu, KOpMJIeHHsI, OercrBa U T. M., KaK HE AN TOTO, YTOOBI MOAATh CUTHAN MapTHEpY?
(3akperuieHne «KOBEPKAHHOT0Y», «BBIUYPHOTO0Y, CIIMIITKOM IIIA0JIOHHOTO MCITOJTHCHUS JCHCTBHIA,
MPOUCXOISAIMINX U3 Chepbl MOBCETHEBHON aKTUBHOCTH, X HEOOBIYHOE KOMOMHUPOBAHUE JIPYT C
JPYroM B KOMIUIEKCHI KaK pa3 M COCTABIISIET CYTh MpOLecca PUTyalIU3ally, IPEBPALLAIOLIET0
JeicTBUE B JEeMOHcCTpauuio. Jlamplie Mbl pacCMOTPUM HPUMEPBI TAKUX KOMIUIEKCOB
JIBI>KECHUI. )

Korna tpeOyercs He curHai, a peakius — HamajeHue Wi OercrBo, CHapuBaHUE WIH
o0opoHa, mpsiMbIe jaeiicTBUsS MHOTO 3 dekTrBHee neMoHcTpanwmid. [locnennue u3-3a cBOCH
«HEECTECTBEHHOCTU» MOTYT IOKa3bIBaTh TOJBKO TOTOBHOCTh K ONPENEIEHHOMY IOBEICHHUIO,
TEM caMbIM TOOYX/Jas TapTHepa cIelaTh CBOM «XOa» — BBIOpaTh M3 penepryapa OpadHbIX
WJIM arpeCcCUBHBIX JIEMOHCTpALUi «OTBETHYIO». [lepBblii mapTHEDP, B CBOKO OYEPEb, OTBETUT HA
3TOT XOJ CBOMM, M TaKuM 00pa3oM B3auMOJeHcTBHE OyAET MPOJBUTaThCS K ONPEIEICHHOMY
ucxoay — nobese oHOM 0cO0U U MOPAKEHUIO APYTOH, YCHEIIHOM KoMy suu U T. 1. (BaxHo,
YTO JAEMOHCTpPALMK HE MOTYT MOHYAWUTh NapTHEpa K 4eMy-Iu00 HamnpsAMylo, Kak MOHYKJIaeT
yaap, KJIEBOK WM HHOE TpsiMoe NieiicTBue.) HeanekBaTtHble 1 Hecienu(uueckue OTBETh BEIyT
K OCTAaHOBKE U CPbIBY B3aUMO/IEHCTBUS.

B dem 3akiouanach CyHIHOCTh 3TOJOTMYECKOTO MMOAXOAA K BBIIEICHUIO 3JEMEHTOB
MOBEJCHUs, 00JIaaloIMX TMOTEHIMATBbHON cUrHanbHOCTBhIO? IlpencrtaBum cebe dYelloBeka,
Ha KOTOPOT'O OKa3bIBAIOT JaBIIEHUE, TPEOYsI COTNIACUTHCS C YEM-TO HEMIPHUEMIIEMBIM: OH HEPBHO
O6apabaHUT mampllaMM IO CTOJY, a3aTeM, IPHHSB pELICHHWEe, CKJIAaJbIBa€T W3 TaJbIICB
CUMBOJIMYECKYI0 ¢urypy, oOo3Hauvamomyo oTka3. IIpenmonaramoch, 4YTO B MOBEIACHHUU
KUBOTHBIX MOKHO TOYHO TaK XK€ BBIJCJINUTH HENPEPHIBHYIO IOCIEN0BATEIBHOCTh pPEaKLUH,
0003HAYAOIMIMX TOJBKO BO30YXKJACHHE (aHAJIOr TOCTYKMBaHUS TaibllaMH) U OCOOBIC
JUCKPETHBIE KOMIUJIEKCHl JIBWXKCHMHA — JIEMOHCTPALMU, KOTOpbIE, Oyayddn MpOIyKTOM
pUTyanu3anuu, no Xakciy, CAMBOJIM3UPYIOT HAMEPEHHS YUACTHUKOB «auanora». x peaknus
Ha OTH «CHMBOJIBD) YBEIUYMBAET IPEJCKA3yEMOCTh IIOBEIEHUS KaXIOT0 U B3aUMHO
KOOPAMHHUPYET MOBeACHUE 000UX. A 3TO U €CTh 1eJIb KOMMYHHUKAIUH.

BaxHyio poib B pa3sBUTHM 3TOrO HANpaBJIeHHUs Chirpaja padota XelHpoTa, MOCBSIICHHAS
JEMOHCTpAILMSIM Yy Pa3HbIX BUJOB YTHHBIX: BBIICHUJIOCH, YTO OHHM CTPOr0 BUAOCTEHU(UYHBI U
UMEIOT CTOJIb YETKO OTpeieTeHHbIe (DOPMBI, UTO HaOI0JaTeNb (2 3HAUUT, U ApyTas NTUIA TOTO
)K€ BHJIA) Y3HAET KKy U3 HUX CTOJIb K€ 0e30IMO0YHO, KaK aHATOM — MOP(OCTPYKTYPHI.
3arem Jlopenn B nocBsimeHHoN XelHpoTy padote 1941 rona «CpaBHUTEIBHOE UCCIIEOBAHUE
JEMOHCTpallMii  YTUHBIX» T[OKa3aJl, 4YTO CXOJACTBO (OpM JEMOHCTpalMii OTpakaeT
¢uoreHeTnYecKyto OJIM30CTh BUJIOB, 1 HA00OPOT, YeM 0oJjiee pOACTBEHHBI BUJIBI APYT JIPYTY,
TeM OoJibllie B WX BHJIOBBIX perepryapax FOMOJOTHYHBIX JAEMOHCTPALUN, pa3TU4arOIIUXCs
JHIIb OTACNBHBIMH «OTTEHKaMW» HcnoiHeHus. Jlajee, y ONM3KUX BHJOB MOJABJISIONIEE
OOJIBIIMHCTBO JIEMOHCTpAIMIl C OJHUM M TEM K€ «CMBICIIOM» TOMOJIOTMYHBI WJIM BOOOIIE
TOXJAECTBEHHBI 10 (popMe. DTO MO3BOJSAET TOBOPUTH O TOM, UTO JAUBEPTEHIM (PacX0KICHHE)
OJIM3KUX BUJOB OJHOTO pOAa WIM CEMEHCTBA COIMPOBOXKAAETCS AUBEPreHIMEN «cloBapen»
BUJIOBBIX  JEMOHCTpAalMi. Y  HEPOJCTBEHHBIX BHUIOB  pENEpPTyapbl  JIEMOHCTPALUHI
IIPEICTABJICHBI B OCHOBHOM HETOMOJIOTUYHBIMHM CUTHAJIAMU.

OpHako He3HAYWTENIbHbIE (C TOYKM 3peHHMs HaOmogarens!) pasiuyus Mexay
JEMOHCTpAIMSIMH  OCTAIOTCSl YCTOMUMBBIMHM, HE3aBUCHUMBIMU OT KOJeOaHUH COCTOSTHUS
KUBOTHOTO, €CIM OHM BaXKHBI [UI1 IPABWIBHOTO BOCHPHUSATHUS APYTMM >KMBOTHBIM. OJTO
OTHOCHUTCS U K Pa3HbIM JEMOHCTPALMAM OJHOIO BHJA, U K TOMOJIOTUYHBIM JIEMOHCTPALUsAM y
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pa3HBIX BHJIOB.

Takue xapakTepHble OTJIMYMS MOXKHO HAONIOAATh y 3amafHON ToOTraHKu Aechomorphus
occidentalis (puc. 1). emonctpauuu «dip-shaking» u «bob-shaking» o0e HUCTIONB3YIOTCS BO
BpeMsl yXa)XMBaHHs, MX BbIPa3UTENIbHbIC MBIDKEHUS BeCbMa CXOJHBI. OTIUYAIOTCS TOJIBKO
MOPSIIOK DJIEMEHTOB W HEKOTOpBIC JBIKCHHS B KIIFOYEBBIX MOMEHTAaX — B Hadaje M KOHIIE
nemMoHcTpauu. «Dip-shaking» BKIIOYaeT MeCKaHUE BOJOM B Hayalle U M03y C HU3KOM Ieeii B
KOHIEe, «bob-shaking» — HeT. DTO U JleNaeT uX CEMAaHTUYECKH PA3INYHbIMU CUTHAJIAMU: OHU
0003HAYAIOT pa3HbIE CTENEHH MPEOJOTCHHUS B3aWMHOM arpecCMBHOCTH MapTHEPOB (a OHa
HEM3MEHHO TPHUCYTCTBYET B Haudale yXa)kKMBaHUS, TaK K€ KaK M CTpeMJICHHE K OercTBy) U
pa3HbIe BO3MOKHOCTHU COMMKEHHUS.

OTmeTuM, YTO NTHIBI MOTYT HUCIIOJNHATH 00€ 3TH JEMOHCTpAIMH TaKKe BHE KOHTEKCTa
o0pa3oBaHUs Mapbl — IPH arpeccud U B APYTUX OOCTOATENbCTBAX, CBA3AHHBIX C POCTOM
B030yk1eHust. Ho Torma Bce «MOJEKyJIbl IMOBEACHUS) HAMHOTO MeHee ycTonumBbl. [lo mepe
noabeMa BO30YXKIACHHS O0COOM BHJIHA CETh MEPEXOJ0B MEXIy ACHCTBUSIMH TMOBCETHEBHOM
AKTUBHOCTH W BBIYYPHBIMH, SKCTPAaBaraHTHBIMHU JIBWKCHUSMHU JIEMOHCTpAIUil, TpU Craje
BO30YKIeHUsI — oOpaTHble Tiepexonpl. Korma ke AeMOHCTpalMu HUCIHONB3YIOTCS B
cnenu(UIecKoM KOHTEKCTE YXaKMBaHHs, TO €CTh Kak KOMMYHHUKAaTHUBHBIC CHTHAJIbI, —
nepexo/bl He BUAHBI coBceM. (CTEpeoTHNHOE WCIOJIHEHHE KaXKIOW JEMOHCTpAINH
OpPraHWU30BaHO TaKWM 00pa3oM, YTO OJHA CMEHSET JAPYryI0 CKadyKoM, Kak KaJpbl CIai-
bunbpMa, U epexo10B He HAOMIOAAETCs, OHO «IIOAYEPKUBACTY» TPAHUIIBI, OTACISIOMNE (OPMBI
JEMOHCTpAINI IPYT OT APyTa U OT «(POHa» — HECUTHAITHHOU aKTUBHOCTH.

MeXBHIOBbIE  pa3nUuyusi  JIEMOHCTpAIllMii TMOKa3aHbl y  JBYX  BUJOB-IBOMHHUKOB
AQHTapKTUYECKUX TIOMOPHUKOB — IOKHOIMOJIApHOrOo mnomopHukaCatharacta maccormicki u
Oyporo mnomopuuka C.lohnbergi (puc.2, 3, 4)— Ha mpumepe <«JOJAroro Kpuka». Ira
JeMOHCTpaIys MHOTO(YHKIIMOHAIbHA, KaK, HampuMmep, MecHS y BOPOOBMHBIX mTul. Jlis
oco0eil cBoero moma, ¢ KOTOPhIMU KOHKYPHPYIOT 3a MapTHepa, OHAa O3HAa4yaeT yrpo3y H
CTpeMJIEHUE JOMUHUPOBATh, JJIs1 HOTEHIIMAIBHOTO TApTHEPA — TOTOBHOCTD MOYXaXHUBATh, IS
«HEUTpaJIbHBIX» 0CcO0el — 3TO CHUTHAJI, CIUIAYMBAIOIIMNA YaeK B «KIy0ax» M APYyrHX TpyIIax.
«/lonrue kpukW» y 00OMX BHIOB CXOIHBI, HO MEXIY HUMH €CTh M YETKHUE, YCTOWYHBBIC
pasznuuus, Kak B LEJIOM, TaK M Ha KaXJOM U3 MATH STAroOB: HOKHOMOJSPHBIA MOMOPHHK
OTKJIOHAET KOpIyC TOpa3lo Jjanbllle Ha3ad W (Wid) BBepX. MEXUHIUBUAYAIbHAS
U3MEHYMBOCTh «JOJTMX KpPUKOB» y 0OOMX BHUAOB JIOCTAaTOYHO BENUKa, HO HUKOTAA
HE 3aTparuBaeT BuAocnenu(UYHbIX mnpu3HakoB. C Apyroi CTOPOHBI, CTEPEOTUIIHOCTD
UCIIOJTHEHUS] HE JIUKBUAMPYET U JlaKe HE YMEHbIIAeT WHANBUAYAIbHYI0O U CUTYaTHBHYIO
U3MEHUYMBOCTh —  TaKO€  MPOCTO  HEBO3MOXHO. [J1laBHOE, UYTO  HE U3MEHSIOTCS
nudGepeHIUpyIomure XapaKTePUCTUKH CUTHAJIOB — T€ OCOOCHHOCTH, TI0 KOTOPBIM
pa3nMyaroTcs CUTHANBI OJIM3KMX BUJIOB, KaK B MIPUMEpPE C MOMOPHUKAMU, UIH (OPMBI Pa3HBIX
JIEMOHCTpAIMH psiga, KaK y MOraHOK Ha puc. 1.

JAuckperHo u nudgepeHIUPOBAHHO

B mnpumepe co ckianblBaHWEM KyKHIIA HAJIWYHE TIEPEXOIOB MEXIY DIIEMEHTaMHU
CUTHAJILHOTO psifia HE MPEMSITCTBYET BBIACICHUIO OTAEIBHBIX JeMOHCTpauui. TouHO Tak ke
HETIPEPHIBHOCTh MOTHBAIIMOHHBIX COCTOSIHUH HE TOJBKO HE MPEMATCTBYET JTUCKPETHOCTH
9JIEMEHTOB JEMOHCTpAIMii, HO Jaxe TpedyeT ee, eciu Te (PYHKUMOHHPYIOT KaK CHTHABI.
B mpumMepax, paccCMOTpPEHHBIX B TpPEIBIAYIICH TJaBe, TIOJOBOE BO3OYXICHHE Y
JEMOHCTPHUPYIOIIEH NTUIBI HApACcTaeT TIABHO, OJHAKO JEMOHCTPAIIMH TUCKPETHBI.

Boo0me ansi KOMMyHHKaIMd, TO €CTh 0OMEHa COOOIICHUSMH, HECYIIMMH WH(POPMAIHUIO,
HEOOXOMMO pacuJIeHEHHE BHEIIHET0 MUpa CPEACTBAMH HEKOTOPO CEMUOTHUYECKON CHCTEMBI
(cm., nHampumep: A. H. bapynun, «OcHoBbl cemuotukmn», 2002). Tak, moroga MeHsETCS
HEMPEPBIBHO U MJIABHO, HO MBI BBIJENSIEM B ATHX U3MEHEHHSIX 3HAUMMBIE CTAaJIMU U MOAOUpaeM
JUIE HUX O0O03HAYEHUSI — «SICHOY», «IEPEMEHHAss 00JAaYHOCTBY, «I0XKIbY, OyIb TO CIOBA WIA
MUKTOTpaMMBbl B TPOTHO3€ TMOTOAbI, H300pakalllue CONHIE, TYy4kKy U T.M. (puc.5).
Ha ocHOBaHMM Takoro CWrHajia APYrod YeJIOBEK MOXKET HMPUHSTH PEIICHHE O TOM, KaK eMy
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OJIeThCs Tiepea BBIXOAOM M3 goma. (OuYeBHAHO, YTO CEMHOTHYECKas CUCTEMa JOJDKHA OBITh
oO0m1eil 7151 MPUEMHUKOB U MEePEAaTYNKOB CUTHAIA. )

Ecnm BepHYThCS K KOMMYHHUKAITUU )KUBOTHBIX, TO TJIABHO MEHSIFOITUECS MOTHUBAIIMH MOYKHO
CPaBHHTH C IJIABHBIM U3MEHEHUEM TIOTO/IbI, a IEMOHCTPAIIMH — C BBEACHHEM «0003HAUCHUIT»,
WHPOPMUPYIOIMIUX O COCTOSSHUU JKUBOTHOTO. KOHTHHYYM TOBEICHUYECKHUX XapaKTEPHUCTHK
JKUBOTHOTO WJIM 3HAUMMBIX JeTalel cuUTyauuu (mpeaMmeT oOIeHus) ApOoOUTCS HAa KOHEYHOE
YHUCJIO JWCKPETHBIX ypOBHEH (O3HAUaeMoe), KaXKIbI W3 KOTOPBIX BBIPAXKEH COOCTBEHHBIM
curHamoMm. [loBeneHne o0OcCoOOHM-IEMOHCTpATOpa JIOJDKHO Ppa3lelUThcsl Ha JAUCKPETHBIE
CTPYKTYpPhl — «CTYCTKH» HEIMPEPHIBHOTO IOTOKAa AKTUBHOCTH, OHHU K€ (PUKCHpPOBAHHBIC
KOMIUIEKCHI JEUCTBUM, C JaJIbHEUILIEH PUTYAJIU3ALHUEN KaKI0I0 U3 HUX.

Tak, y 03epHBIX 4YaeK, KOTOpbIX wuccienoBan Huxko TunOepreH, ecTh auaroHajibHas W
pacruiacTaHHasi 1MO3bl YIpO3bl, MEXIY KOTOPBIMH IPHUCYTCTBYIOT BCEBO3MOXKHBIE MEPEXOJBbI.
Kunocbemka yaek mokasasna, 4To B OOJBITMHCTBE CUTYallMid HaMaJAeHUs U OercTBa, BO-TIEPBBIX,
caMU TM03bl BCTPEUAIOTCS dYalle, 4YeM IepeXOJHbIe [BIKEHHUS, BO-BTOPBIX, 00€ TO3bl U
MepeXoIbl MEXTy HUMU — HAMHOTO Yallle, YeM HE3aBEPIICHHbBIE MOMBITKH JEMOHCTPAIIMH T103.
A TnaBHOe, Taxe MpU HATHYUHU TIEPEXO0I0B O3Bl OTIIMYAIOTCS BEPOATHOCTSIMH aTaku U OercTsa
ONIMOHEHTA TIOCJIE WX MPEIBABICHHUS — BTOpas BJIEUET aTaky C OOJbIIECH BEPOSITHOCTHIO.
WNHuaue roBOpS, CYLIECTBYIOT JIBA YPOBHS pearupoBaHusi ONIOHEHTA, COOTBETCTBYIOIUE NIEPBOI
Y BTOPOM 103€.

Hpyroii nmpumep: cycnuk bengunra Spermophilus beldingi pearupyeT Ha NOTEHIMAIbHYIO

OMACHOCTh TpEeMsl TUIAMH 3BYKOB — TpEISIMH, YUPUKaHbEM M CBHUCTaMU. Tpenu, cepuu
KOPOTKHX, OBICTPO CIEIYIOIIUX JPYT 3a JPYIOM 3ByKOB, CyCJIMK 4Yallle BCETO U3/1a€T B OTBET Ha
NOSIBJICHHE HA3€MHBIX XWIIHUKOB (B OKCIIEPUMEHTaX — YEJOBEKa, CO0aKH, 4Yyuelnl

JUIMHHOXBOCTOM JIaCKW M aMepUKaHCKOW HOpku). ONMHOYHBIE YUPHUKAHBbS M CBHUCTHI Hallle
COMPOBOXKAAIOT TMOSBJICHUE MEPHATHIX XMIIHUKOB. OnHako Oosee AeTaabHBIA aHAIN3
MOKa3bIBAET, YTO CBUCTOM OOO3HAYaeTCsd BCAKOE pE3KOe [BIIKEHHE, CHIBHO IIyraromiee
YKUBOTHOE, TPEJIBIO — TO, YTO MyTraeT HE OYEHb CUIIbHO, HETIOJIBHXKHAS WJIM, BO BCSIKOM CIIydae,
KOHTpOJIUpyeMasi omacHOCTh. UnpukaHbe e — rnepexoaubiii curaain (1984. padorst [1. Jlerepa
Y COaBTOPOB).

Kpaiine cyuiecTBeHHO, 4TO 3TU TPHU TUIIA CUTHAJIOB, MAPKUPYIOIIKWE TPU pa3HbIe YPOBHS
OECIOKONCTBA JKUBOTHOTO (0O KOTOPBIX CYCITHKH «CUUTAIOT HYXHBIM COOOIIUTBHY IPYTHM
0CcO0sIM B TPYNIHPOBKE), YCTOWYUBO OTAENEHBI APYr OT JApyra TOJBKO TOI/a, KOrjJa OHH
npeaynpexaaT o0 omacHocTd. OIHAKO TOT K€ CaMblil TPEJIEBOM CHUTHAJ W3JAIOT CaMIIbI
CYyCIMKOB Toclie Komyisuuu. HemocpencTtBeHHas mnpUyYMHA 3TOTO —  OOBIYHBIA  JUId
YXQKUBAHUS KOH(IUKT MEXIY CEKCYallbHOCTBIO, CTPAaxOM IEpell CAMKOW W arpeccueu Mo
OTHOIICHUIO K HEW, KOrJa HEeMOCPEICTBEHHO Mepe]] KOMyJslued W BO BpeMs HEE YPOBEHb
cTpaxa MakcuMaiieH. Ho Tpemu mocne KOmyJSIUH YHOTPEOISIOTCS C COBEPIICHHO WHBIM
«CHUHTaKCHCOM)» — OHHM CTaTUCTHYECKU JOCTOBEPHO OTJIMYAIOTCS OT TE€X, YTO CUTHAIU3ZUPYIOT
00 OMacHOCTH, MEHBIIIUM YHUCIIOM 3JIEMEHTOB U OOJBIIEH IUTEIBHOCTHIO KAKI0TO 3JIEMEHTa,
IpUYeM MEXIy OBYyMsl TUIIaMU CUTHAJIOB MpaKTUYeCKH HET nepexonoB. Kpome toro, tpenu
Hecreuu(pUIeckd MapKUPYIOT BBICOKOE BO30YXKJCHHE >XUBOTHBIX — HO B 3TOM Cllydae
M3MEHYMBOCTb CUTHAJIa HACTOJIbKO IIMPOKA, YTO MEPEKPhIBACT 00a «YUCTHIX)» THUIIA TPEJIEBOTO
KpUKa, W TPEIyNPEKIAIONUN, U TMOCTKOMYIATOPHBINA, MpUYEeM MpeodIagaroT MEpeXOoIHbIC
(hOpMBL.

Takum  obOpazom, wMbl yOeaunuch, 4Yro dS(dQexkTuBHAsT KOMMYHHKAlHs Tpelyer
crnenupuUecKuX 3JIEMEHTOB MoBeAeHMs. Jlake eciu B HCXOJHOM IOBEIEHUU >KUBOTHOTO
COOTBETCTBYIOIIME IOBEJICHYECKUE MATTEPHBI HE pa3esieHbl, TO B KOHTEKCTE OOIICHUS HX
MPUXOJIUTCS PA3AETATh.

[TpumMepoB, TOATBEPKIAIOMINX 3TO 3aKIIOYEHUE, CETOHS M3BECTHO ropas3zio OoJblie, yeM
MOXHO TIEPEUYUCIUTh B NOMYJSIpHOW cTaThe. McciemoBaHue IEMOHCTpAIlMd B paMKax
3JI0KEHHOM XaKciu WUIEU «CUTHAJBbHOCTH» U «3HAKOBOCTH» JEMOHCTpPALM O0Ka3aloch
BeChbMa IUIOJOTBOPHBIM (KaK MHCAT MPOJOJDKUBIIMKA WX Tpamuiuu JlopeHiy B «O00poTHOM
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ctopoHe  3epkana»). ComHOM  CTOpPOHBI, ObUIM  TIOKa3aHbl  JUCKPETHOCTH |
i depeHIMPOBaHHOCT,  JIEMOHCTPAIlMd —  JKUBOTHOE  YCTOMYMBO  BOCIIPOM3BOJIUT
orpeneneHHble (HOpMbI, KaKk OyATO OTOHBKOM CHTapeThl YePTHT (PUTYpHI B TEMHOTE, W 3TH
«hurypel» IeMOHCTpalMii YETKO BBIACHSAIOTCS HAa (OHE KOHTHHYyMa HECHUTHAIBHBIX
nBKeHUH. Tak, TeMOHCTpaIy Yyrpo3bl Y JECSITKOB MCCICIOBAHHBIX BHUJOB NTHUI] OKA3aIHCh
JUCKpeTHBIMU U AU depeHInpOBaHHBIMU — TIpagyajbHBIX CHUTHAJIOB HE 0OHapyskeHo. (OTo
Ob110 1okazaHo B 003ope I1. Xapaa u M. DHreucra no 1eMOHCTpALUsM PUTYaTU3UPOBAHHON
yrposbl y ntun B Canadian J. Zool. (2001).) C npyroil cTOpoHBI, YCTaHOBJIEHO, YTO (OPMBI
JIEMOHCTpAIHiA, KOTOPBIE )KUBOTHOE BOCIIPOM3BOIUT YCTOMYUBO M CTEPEOTHITHO, B CAMOM JIeIIe
UMEIOT KOMMYHHUKATHBHOE 3HAYCHHWE — MMEHHO Ha HUX OPHEHTHPYETCS APYroe >KHBOTHOE,
KOPPEKTHPYS CBOE TOBEJCHHE, a HE, AOMYCTHUM, Ha M3MEHEHHs JUCTAHIIMH MEXIY 0COOsSIMHU,
B3aUMHOW OPHEHTALMH, UHTEHCUBHOCTH MPOSIBICHUN HEPUTYAIN30BAHHON arpecchy H T. 1.

PacckazaTh opoOHO O KaXKIOM U3 ITHX MCCIICAOBAHUI HET BO3MOKHOCTH, OTMETHM JIHIITh
OJVH BaXHBIH MOMEHT. KOMMyHHMKaIysi cyMTanach JOKa3aHHOW, €CIM PEIMITUCHT WU3MEHSII
CBOE TOBEJICHHUE I10/I BO3JICHCTBUEM CHTHAJIOB IMAapTHEPA MPH KOHKYPEHIMH 32 Pecypc Majoi
neHHoctu. Hanpumep, B pabotax DHKBHCTA U COABTOPOB NMPUBEAEHBI PE3yIbTaThl HAOIIOAEHUI
3a rTayneimamu Fulmarus glacialis, ocnapuBaloOmMMH TIOTPOXa IIMHAropa y MeCT, TIJie
BBIOPACHIBAIOT PHIOHBIE OTXOMBL. Eciin pecypc He CIMIIKOM BaXKeH, y KUBOTHOTO €CTh BHIOOD:
npoaoIDKaTh OOpb0y WM OTKa3zaThCs. TakuM 00pa3oM, 3TOT pecypc JAeiaercss MPOOHBIM
KaMHEM, MO3BOJISIIOIIMM BBISIBUTH COIIMAIBEHO OOYCIIOBICHHYIO Pa3HOKAYeCTBEHHOCTh OCOOCH.
DTO MOKa3bIBAET, YTO MCTHHHAS IIEHHOCTh KOMMYHHUKAIIUH — HE B pECypce KaK TaKOBOM, a B
BBICTPAHBAHUH ONITUMAJIBHBIX OTHOIIICHUH ¢ KOMIIAaHbOHAMH.

3HAK M CTUMYJI B KOMMYHHKAIUH )KUBOTHBIX

Bo3HukaeT ecTecTBEHHBII BOMPOC: a Kak IepenaeTcss KOMMYyHHKATUBHBINA 3¢dexr? U Tyt
ecThb JiB€ BO3MOKHOCTHU. [lepBast — mepenaua uyepe3 oOMeH BozaeicTBUsMHU. B aToM ciryuae
CUTHAJIBI OYAyT CTUMYJIaMH, KOTOPbIE B KJIACCUUECKOW 3TOJIOTUM HA3BIBAIOT CIICHU(PUICCKUMHU
WIM 3HAKOBBIMHU. J[€MCTBYS Ha PELIUIIMEHTA, OHU IIPUHYXKAAOT» €ro K TOM OTBETHOM peakLuy,
KOTOpasi HeoOXoMMa Ha CJEIYIOLIEM 3Talle, peakius, B CBOI0 OYepeib, MOOYXAAET MEPBOro
napTHepa K IIOBBIIIEHUIO CTUMYJSILUM M T. I. — B pe3ylbTare JACUCTBHA NapTHEPOB
CTaHOBSTCS CKOOpJIMHUPOBaHHBIMH. [log0O0HOE HCIONB30BaHUWE CTHUMYJIOB OIMCHIBAETCS B
JUAJIOTOBOM MOJAENM KOMMYHHUKAllMM KJIACCHUYECKUX OTOJOrOB, IIOJYYMBIIEH Ha3BaHUE
«Mmojenu Kiouya U 3aMmka». CTHUMyd B STOW MOJENM HA3bIBAeTCS PEIU3EPOM — KallbKa
Hemeukoro Ausloesung: «BBICBOOOXAEHUE,  cpabaTbiBaHue».  [leiictBue  penmsepa
BBICBOOOJKIACT aJICKBATHBIA W CHCHU(DUUSCKUN JTBUTATCIBHBIA OTBET PEIUITUCHTA, KOTOPBIH
TOT BBIJAET HENPOU3BOJBHO, ABTOMAaTUYECKH, AAXKE €CIM OH B 3TO BpeMs 3aHAT YEM-TO
JIPYTUM, CKa)Xe€M, IPEIbSIBISIET CBOK JEMOHCTpaluio. B npyrom BapuaHTe penu3ep MOKET
BBICBOOOXKJIaTh HECKOJBKO pa3HbIX (aJIbTEPHATUBHBIX) OTBETOB, KaXIbli €O CBOEH
BEpOATHOCTHbIO. Hampumep, yke yHnOMHMHaBIIMECS JAEMOHCTPALIMK O3EPHBIX YaeK — O3Bl
TOpPU30HTANIbHAs M pacIlacTaHHas, — 00e BBI3BIBAIOT KaK aTaky, Tak U OercTBo maprHepa,
HO aTaka B OTBET Ha BTOPYIO BCTpedaeTcss damie. lak wiM wHave, cBoOoma BbIOOpa
pearupoBaHus y o0oux ocoOei, U JEeMOHCTPUpYIOIIEH, W BOCHPUHHUMAIOLIEH, HpeaeabHO
OTpaHUYEHAa, OHU MOTYT HJIM CIenn(UYEeCKH OTBEYATh HA PEJHM3Ep, WM «COMPOTUBISATHCS)
€My, Hapyllasi COOTBETCTBHE MEXy CTUMYJIOM U PEaKLIUEH.

Ecnu xe Habop JeMOHCTpanuid yXaKUBaHHS, YIPO3bI, MPEAyNpPEekIeHHS 00 OMacCHOCTH U
T.II. — 3TO CHCTEMa 3HAKOB, a AU((EepeHLUUpPOBAHHBIE CHUTHAJIBI COOTBETCTBYIOT HabOpy
CUTyalUl B3aUMOJEUCTBUS, TO OHHM JEHCTBYIOT HCKJIIOYUTENbHO uHGpopManued. U ata
uHbOpMaIUsl TO3BOJSET BbIOpaTh OTBETHBIM CHUTHAN TakKUM OOpa3oM, YTOOBI COOBITHA
pa3BUBAINCH B HANpABJICHWUH, OOJIee BBHITOAHOM Il TAHHOH OCOOM, YeM Ui €€ OINMOHEHTA.
B stoM cnyuae cBoGoma BeiGopa y ocobu MakcumanbHa. C OJHOM CTOPOHBI, PELUNHEHT
UCIOJIB3YET MOJYyUYEHHYI0 HHPOPMAIUIO ISl KOPPEKTUPOBKH COOCTBEHHOW MOJENU MTOBEACHUS
TaM U TOT/a, I/Ie 3TO HEOOXOJUMO HMMEHHO Uil Hero (He oOs3aTenbHO ceivac). C apyroi
CTOPOHBI, CUTHAJI HE 3aBUCUT OT COCTOSIHUSL 00euX ocoOeil — mepenaroneil 1 npuHUMAaloLIEH,
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Y TIO3TOMY BOCIIPUHUMAETCSI HE3aBUCUMO OT YPOBHEH HCITyra, arpecCuu U T. II.

Korna curnaneHbiii 3¢¢dexkT BO3AeHcTBUS OEMOHCTpAalMii MepenaeTcs CTUMYJIaMH, OH
uHPOpMHpYET 00 YpOBHE MOTHUBAIIMH penunuenTa. [103ToMy Takue CUTHaIIBI B aHTJIOSI3BIYHON
JAUTepaType MOJY4YWIN Ha3BaHUe motivational signals (CUTHaJAbl HaMEPEHUH M COCTOSIHUSA
xuBoTHOTO). Korma ke curHambHbeld dSQ@QeKT mnepemaercss 3HAKAMH, HCIOIB3YETCS
Ha3BaHUe referential signals. DTW CUTHaJIBI HWMEIOT BHEIIHEero pedepeHta (agpecata) M
nepeaarnT UHPOPMALHUIO O BAXKHBIX CHTYalMAX B3aMMOACUCTBHUS WM OOBEKTaX BHEIIHETO
Mupa (BHIOBl KOopMma, THUMbI omnacHocTed). MHdopmauus 3akonupoBaHa B JAMCKPETHBIX,
TQQepeHIIMPOBAHHBIX, CIICUPHUECKUX (POpMaxX CUTHAJIIOB, 3HAYEHHE KOTOPBIX HE 3aBHCUT OT
KOHTEeKCcTa (OAMH M TOT JK€ CHUTHal BCerja O3Ha4aeT OJHO M TO Xe). OTo ObuIo
IPOJAEMOHCTpUpPOBaHO B uccienoBanusix 90-x rogos (P.Marler, Ch.S.Evans, J.Macedonia,
D.Blumstein), 6narogapst KOTOPbIM y CaMbIX Pa3HbIX BHJIOB ITO3BOHOYHBIX OBLIM OOHApYKEHBI
¢yHKUIMOHATBHO pedepeHTHbIe CHUTHANBI (referential signals), OHM e KaTeropHuaibHbIC
CUTHAJIbI, OHH K€ CUT'HAJIBI-CUMBOJIBI B Halel kinaccudukanuu. OHM Kak pa3 U MpeCTaBIsAIOT
co00i1 3HaKH (M CHMBOJIBI), TIEpeIaoe HHPOPMAIHIO UIeaTFHOTO XapaKTepa.

B wm3samsbix skcnepumentax Kpucrogepa DBaHca ¢ KoJjuleramu, BBIOJHEHHBIX B 1990-e
ToJIbl, OBIJIO TIOKA3aHO, YTO MOMOOHBINH CHTHA HHQOPMUPYET UMEHHO O KaTerOpHsX BHEUTHEH
ornacHocTH (0 TUme mnumM, o ¢opmMe Yrpossl U T.[.), aHE O CYOBEKTHBHOM YpPOBHE
BO30YKIEHUsI 0coOU. Y MOMAIIHUX Kyp OMNMCAHbl TPU CHUTHAaja — «OMACHOCTh C 3EMIIN»,
«ONacHOCTb € BO3AyXa» W nHmeBod Kpuk. CurHaael dYerko auddepeHunpoBaHsl,
«IPOMEKYTOUHBIE» 3BYKHM HE OTMEYAIOTCS JlaXe y CHUJIbHO BO30YXACHHBIX NTHUI. ITO
HO3BOJISIET MPEANOJI0XKHUTh, 4YTO BCE OHHM MepelalT HHPOpMauuioo 00 OmpeaeraeHHbIX
CUTyalUsX BHEUIHETO MHUpA, KOTOPYIO aJeKBATHO BOCIPUHUMAIOT Jpyrue Kypbl. UTOOBI
HOATBEPAUTh WM ONPOBEPIHYTh 3TO IMPENNOJOKEHHE, HYKHO ObUIO MPOBEPUTH PEAKIUI0
oco0eil, KOTopble caMH HE MOTYT BUAETHh ONACHOCTb WJIM KOPM — TO €CTb UM INPUXOAMUTCA
10JIaraTbCsi UIMEHHO M TOJIbKO HA CUTHAJIBL.

Jlist 3TOr0 OBLIM MOCTABJICHBI JIBE CEPUU ONBITOB, B KOTOPHIX KypaM MPOUTPHIBAIN 3alHCH
M3y4aeMbIX KpPHUKOB. B KOHTpoJbHON cepum (ITOJIOBHHA BCEX ITOBTOPHOCTEH, BBIOpaHHAS
CllydaifHBIM 00pa3oM) IMPOUTPHIBAHUE IMHUIIEBOIO KpHKa MM KPUKAa «OMACHOCTb C 3EMIIM»
npeaBapsiad  BblJaued 3epHa, MpUYEM MTHIE JaBald  BO3MOXXHOCTb  KOPMHTHCA.
B skcnepuMeHTaIbHON CcepuM T€ K€ KPHUKH IPOUTPBHIBAIM B TOM XK€ MOPSAIKE, HO UM
HE MpeJIeCTBOBajla BblJaya 3€pHA, TO €CTh MNTUIB HHUYEM HE ObLIM MOTHUBUPOBAHBI
«TIPaBUJIBHO» pearupoBaTh Ha TOT M JAPYrod KpuK. Peakuuio Ha CUTHal OLEHHBAIU 10
CpeJHEMY BPEMEHHU MOMCKOBOTO MOBEICHHS B CEKyHAaxX (BEpTUKAIbHAs OCh HA PUCYHKE), IPU
KOTOPOM TNTHULA XapaKTepHbIM 00pa3oM MEHSET 103y, OMycKas TrojoBy K 3emie (puc. 6).
[ToHATHO, 4TO BO3MOXKHOCTh BBICMATPHUBATH XMIHHKA M PEarupoBaTh Ha €ro MOSBIECHUE NPU
3TOM orpaHuueHHa. [lonckoBoe mOBENEHHE IMOCIE CUTHAJIOB CPAaBHUBAIM C TaKUM JKE
IIOBEJICHUEM B MEPHOJ 1O CUTHAJIOB M OLICHUBAJIM MIPpUpaleHHEe TM00 yMEHBIICHHUE.

HexoTopslil ypoBEHb NUILEBON aKTUBHOCTH Y KypHULbl €CTh Bcerna. OqHaKo NUILEBON KpUK
YCUJIMBAeT €€ Yy TOJIOAHOM 0COO0M — NTHLA «JOBEpseT» MHIIEBOMY CHUTHAlIy, YTO HaJ0
TIIATEIbHEH UCKaTh IMEHHO 3J1€Ch, XOTS 3TO MOKET OBITh OMACHO U3-32a MOTEPH OJUTEIHHOCTH.
ChITble NTUIBI HE TAK OXOTHO pEarupyroT Ha MUIIEBOM KpUK (TO €CTb 34eCh HET
«aBTOMATUYECKOI» peakiny, MoJ0OHON TOW, YTO BBI3BIBAIOT peu3ephl). TpeBOKHBIE CUTHAIBI
HE BJIMSUIM Ha IMILIEBOE IOBEJEHHE HU Yy CHITBIX, HU Yy TOJOAHBIX Kyp. Takum oOpasom,
NUILEBOM CUTHANl JEHCTBUTENFHO MepelaeT KOHKPETHYI0 MH(OPMAIHIO: «31eCh MOXET OBITh
ela, MIUTE Jydmie». A 4yToObl MCCIEI0BATh PEAKLUI0 NTHUI[ HA CUTHAJIbl TPEBOTH, HYXKHbI
JpyTHe MmapaMeTpbl — WHTCHCUBHOCTh OCMAaTPUBAHMs, 3aTAaUBAHUA U T. II.

[TpenmecTByrolye UCCaeA0BaHMs TEX )K€ aBTOPOB MOKA3aIM TO K€ CaMOE€ U B OTHOIICHUU
000MX «TPEBOXKHBIX KPUKOB». Tak, y IBIIUIAT JOMAIIHEH KypUIbl CHEHU(PUUECKYIO PEaKIHIO
3aTaMBaHUAd M OErcTBa BBbI3BIBAET HE TOIBKO KPHUK «ONACHOCTH C BO3AyXa», HO U
CTHJIM30BaHHOE M300pakeHue scTpeda — CHIIY3T C IUPOKUMH KPbUIBbSIMHU, KOPOTKOW IIeel 1
JUIMHHBIM XBOCTOM, KOTOPBIM JBHUIrarOT Haj LblIUIATaMH. Peakius Ha Takoll cTuMyJs Obuia
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UCCIIEIOBaHa elle B Kiaccuyeckux skcnepuMentax Jlopenuna—TuHOeprena. OBaHC H
coaBTopel moBTOopuiaM ee (1993), wucrmonp3yss KOMIBIOTEPHYIO aHMMAIUIO JBH)KEHUS
«XUIIHUKA» C Pa3HOM CKOPOCTBHIO M Ha pa3HOW BbICOTE. B 00omx cimyyasx oOOpOHUTENbHAs
peaknus MMeJda MECTO, KOorja MoOJelb HaloMHMHana sicrpeba, M OTCYTCTBOBaja, KOI/a ee
JIBUTAIA B MIPOTHBOIIOJIOKHYIO CTOPOHY (TOT/Ia OHa HAallOMHUHAET YTKY — JUTMHHBIA «XBOCT»
MOJET OBbITh MHTEPNPETHPOBAH Kak «imes»). s Hac ceddac CyIIEeCTBEHHO, YTO IIBIILIATA
HE TOJIKO O€Xalll MPH TMPEIbSIBICHUHN «ICTpeda», HO TAKKe M3/IaBATH KPUK «OMACHOCTH C
BO3/1yXa» (MMEHHO M TOJBKO 3TOT), U JIUILb B TOM Cly4yae, KOI/la HaXOJWJIUCh B IpyIIe — HO
He B oAMHOUYKY. CleJoBaTeNbHO, C TIOMOIIBIO0 ATOTO KPHKAa OHU HE BBIpAXKaJH COOCTBEHHBIE
NoOYKAE€HUS, a UCMOJNb30BAJIM CUTHAJI MMEHHO M HMH()OPMUPOBAHUS JPYIMX UJIECHOB
cooOmiecTBa, MO3BOJSAS UM BBIOMpPATh COOCTBEHHYIO CTpPATETHIO MOBEICHHS, KOTOpas Oyaer
3aBUCETh OT UX JIMYHBIX «OOCTOATENbCTB». Hampumep, HexBaTka KOpMa 3acTaBisieT 0coOb
OoybIlle PHCKOBAaTH — OHA OTPEAarupyeT Ha CHTHAJI HE TaK IOCHENIHO. AHaJIOrHYHbIE
pe3yabTaThl OBUIM MOIYUYEHBI U JUI IPUMATOB, B UCCIIEIOBAHUU CUTHAJIOB MIPEAYNPEKICHUS 00
OTaCHOCTH Y KOJIBIIEXBOCTHIX, MJIH KOIIAYbHX JIEMYpOB Lemur catta.

B npyrux skcnepuMeHTax y LBIIUIT BbIpa0aThIBaId YCIOBHYIO CBSI3b MEXK/y HEMTpaIbHBIM
CTUMYJIOM (KpacHbI cBeT) M mosiBieHHeM KopMa. [lociie BbIpaOOTKM YCIOBHOTO peduiekca
KPacHBIM CBET BBI3bIBAJI MTUILEBOM CUTHAJ, CBET MHOM JUTMHBI BOJIHBI — HET. Jlpyroi mpumep: y
IBIIUIAT «CHCTEMa JIEBOTO TJla3a» M «CHUCTEMa IPaBOTO TIJ1a3a» BBHIMOIHAIOT pa3IMYHbIE
¢yskuuu. IlepBas oTBe4aeT B OCHOBHOM 3a NPOCTPAHCTBEHHYIO JIOKAJIM3ALMIO YJAIEHHBIX
00BEKTOB, BTOpasi — 3a KaTEropu3anuio 0ObEKTOB, HApUMEp pacro3HaBaHue kopma. Korma
LBIIUIATAM MPOUTPBIBATIM KPUK «OMACHOCTb C BO3JyXa», OHM MBITAIUCH PACCMOTPETh OOBEKT
UMEHHO B BEpXHEH 4acTH TOJIsI 3pEHUS] © UMEHHO TIPH MTOMOIIIX JIEBOTO TJ1a3a.

CyuiecTByeT MHOXECTBO JI0Ka3aTelIbCTB TOMY, YTO CHUTHAJIBI-CUMBOJIBI HE 3aBHCAT OT
KOHTEKCTa M COOTHOCSTCS TOJBKO C ONPEACICHHBIMH KAaTETOPHSAMH 3HAYMMBIX COOBITHI
BHEIIHero mupa >kxuBoTHoro. B kxuure JI. Uunu u P. Cudapra (Cheney D.L., Seyfarth R.M..
«How monkeys see the world: Inside the mind of another species», 1990) paccMoTpeH npumep
C MapThIIKaMHM BEpPBETKaMM, Y€l «I3bIK» ceiluac akTMBHO Hccienyercs. BepBeTku M3IaroT
OIMH M TOT € «KPUK OpJia» M KOTJa BO3AYIIHBIA XHUIIHUK TaK JajJeKo, YTO MOXKET
UHTEPIPETUPOBATLCS JIMIIb KaK «TPEBOXKHBIN», HO HE «ONACHBIN» OOBEKT, M Ha CaMbIX
NOCJETHUX CTaJUSAX €ro aTakH, KOrja Kpuyaliue ocoOM MOYTH HE MMEIOT IIAHCOB CHACTHUCH.
Ecnu Obl KpHK MapKupoBaJl ONpPEJEIEHHBI YPOBEHb OMACHOCTU (CBS3aHHBIM C MOSBIEHUEM
TOTO, @ HE MHOTO XUIIHUKA), CUTHAJIBI OBLIIH OBl PE3KO PA3TUYHBIMH.

VYHOMSHYTBIE BBIIIE KOJBLEXBOCTBIE JIEMYPhl YCTOMYHUBO PEATUPYIOT KPUKOM «OMACHOCTh €
BO3/IyXa» Ha JII000€ TOSBJICHUE MEPHATHIX XUIIHUKOB U KPHUKOM «HA3eMHasl OMAacHOCTb» Ha
HOSBJICHUE XUIIHBIX MJICKOMUTAIOMUX. Te U Ipyrue «0003Ha4aroTcsa» CBOUM CIEHU(PHUUECKUM
CHUTHAJIOM HE3aBHCHMO OTTOTO, TJie OTHOCHUTEIBHO OMACHOCTU HAXOAWUTCS caM JIeMyp — Ha
3eMJIe WM Ha BETKaX, U OTTOro, KaK MEHSETCS] CKOPOCTh MpUOKeHUs XuliHuka. Hakower,
XapakTep TPEBOXKHOTO KpUKa Y IBIUIAT 3aBHCUT CKOpee OT MPHU3HAKOB MOTEHIMAIHHO
OIIaCHOI'0 OOBEKTA, HEXEIU OT AUCTAHLMU JI0 ITOro 00BEKTA M, CIEJOBATEIBHO, OTTOr0, KaK
JlaHHasi 0COOb OLIEHUBAET OMACHOCTH IS ceOsl.

To xe camoe mokaszanu 3HaMeHHUThie ONBITHI P. Cudapra m JI. Yuau ¢ 3emeHbIMU
maprteimkamu Cercopithecus aethiops. AeKBaTHOCTb M TOUHOCTh pearnpoBaHUs MApTHIIIEK HA
CUTHaJ 00 OMAacCHOCTH OIPEICICHHOTO poja («opem», «3Mes», «Ieonapia») IMOITHOCThIO
OTpeneNsieTcsl TEeM, HACKOJIBKO COOTBETCTBYET aKyCTHYecKass CTPYKTypa ITaHHOTO KpHKa
HEKOTOPOMY «HJI€aIbHOMY THITY», KOTOPBIH BCE 0COOM 3TOr0 BUA PACIO3HAIOT KAK CUTHAJ C
COOTBETCTBYIOIIUM «3HAUEHUEM», & HE TIPOCTO IIIYyM».

VIMEHHO  CUTHQJIBI-CUMBOJIBI ~ OKa3bIBAIOTCA  CaMbIM  CIELHUATU3UPOBAHHBIM  BUAOM
KOMMYHHUKATHBHBIX CHTHAJIOB, BEPIIMHOW 3BOJIOIMU CUTHAIBHBIX CHCTEM B KOHKPETHBIX
(UIOreHETUYECKUX BETBSIX.

Tak, y Oojee NPUMUTHBHBIX, paHee C(OPMHPOBABIIUXCS BUAOB CypKOB (0Ooiee JUIMHHBIE
«BETBW» (DUIOr€HETHYECKOro JpeBa) €CTb EAMHCTBEHHBIM TPEBOXKHBIM KPHK, KOTOPBIH

151



UHPOPMHPYET JUIIb O TOM, YTO KpHYaas o0coOb HCIBITHIBAET OECHOKOHCTBO, TOTAA KaK y
6oJ1ee MOJIOBIX BUIOB MOSABISAIOTCS UG depeHIMpPOBaHHbIE TUIIBI CUTHANIOB (pUc. 7).

Eme pa3 mnomuepkHeMm, dYTO 1O COAEPXKAHUIO COOOINEHWH  CHTHAJIBI-CHMBOJIBI
IPOTUBOIOCTABIIAIOTCS CHUTHAJAM-CTUMYJaM: IepBble HH()OPMUPYIOT O CHUTYallUd W3BHE,
B KOTOPYIO BTSHYTHI OCOOH, BTOpBIE O CyOBEKTHBHOH OIICHKE HANPSHKCHHOCTH CHUTYalluu
caMOoit 0co0bt0. CHUTHaNbI-CUMBOJIBI MHPOPMHUPYIOT NapTHEpa, a HE BO3JCHCTBYIOT Ha HETO
«pecs  u  ceiiyacy. CHUTHaNBI-CTUMYJIBI  TOJBKO — BO3JEHCTBYIOT Ha  PELUIHUCHTA,
a He ”HPOPMUPYIOT €ro; MpUYeM CUjIa U CHEHU(PUUYHOCTh BO3AEUCTBHS CBs3aHa C YPOBHEM
MOTHBAIIMA M CHEUU(UIHOCTHIO MOTHBAIIMOHHOTO COCTOSIHHSI OCOOM, KaK W IPEIIoJararT
KJaccudeckue stojoru (tadauua 3). Hakower, neiictBue nepBoil KaTeropuy CUTHAJIOB CBA3aHO
C MEXaHW3MOM HWH()OPMHPOBAHUS, CIEHU(PHUESCKAM HMEHHO U CUTHAJIOB, a BTOPOW — C
MEXaHU3MOM CTUMYJISILIUM MOJOOHOI0 MOJ0OHBIM, KOTOPOMY MOJUMHSIOTCS JIHOObIE JeiicTBuS,
o0J1aaroIye HeKOH BBIPA3UTEILHOCTHIO, @ COBCEM HE OJIHU IEMOHCTPALHH.

[Tonxonsmiero pycckoro aHanora Ha3BaHUM referential signals v motivational signals moka
He cymiectByeT. JK. V. Pe3nukoBa B cBoell kHure («/HTEIUIEKT U A3bIK )KUBOTHBIX U YEJIOBEKA:
OCHOBBI KOTHUTHUBHOM 3T0sI0ruM», 2005) UCMONB3yeT NTOCIOBHBIA NEPEeBO «KaTeropHaIbHbIHI
curHam». Ham kaxkeTcst 60iee OIXOASIINM 110 CMBICTY TEPMUH «CHTHAJIBI-CUMBOJIBIY. B aTOM
cllydae COXpaHseTcs TO INPOTUBOIOCTAaBIEHUE CUTHAaM-CTUMYJaM, KOTOPOE CYLIECTBEHHO B
JF000M  WCCIICZIOBAaHMHM pOJIM CHUTHAJOB KakK CICMUATM3UPOBAHHBIX ITOCPETHHKOB B
nHGOPMAIMOHHBIX 0OMEHAaX BHYTPHU COOOIIECTBA.

K mHacrosmemy BpeMEHH W3BECTHO MHOXECTBO IPHMEPOB  KOMMYHHKATHBHBIX
B3aUMOJICHCTBUH, O KOTOPHIX MOXKHO YBEPEHHO CKa3aTh, YTO Mbl MMEEM [€JI0 C CUTHAIaMU-
CHUMBOJIAMH, a He cTuMyliamMu. Ho 3To TeMa J71sl OT/IeIbHOM CTaThH.

TPAEKTOPHUSA SKOJIOTHYECKOHN MBICJIN.
HA ITYTU K COBPEMEHHOMY IIOHUMAHUWIO BUOCDEPBHI.
JanunnoB-anuabsin B., unen-xkoppecnonoenm PAH, Peiid U.

«Hayxka u xun3Hp» Ne 3. 2010

Ye0Bek 3aBHCHT OT OKPYKawwiell cpeabl, HO U OKPYKalIiasi cpeAa 3aBHCUT OT
yeJIOBeKa. 3a BpeMsi CBOero CylnieCTBOBaHHS 4YesloBedecKasi HUBHJIM3AIUS He CO3aJa,
MOKAJNYH, HH OJHOW TEeXHOJOrHMH, KOTOpasi TAaK WIM HHayYe He paspymaja Obl
oKkpyxawmyw cpeay. K cuacrplo, mapamienbHO I W CO3MAATEJNBHBIN Ipouecc
HAPALUMBAHUSA HAY4YHbIX 3HAHMH. 3a 1ocJegHee CTOJIeTHE CTAPAHMAMHM MHOIMX
HccJIeoBaTes el 4eloBeK MNPUIIET K TOHMMAHHMIO OCHOBHBIX 3aKOHOB IIPHPObI,
o0ecrneyuBAIIMX YyCTOHYMBOCTHL Ouocdepnl. Ho oco3Hamm M MBI 10 KOHIA CBOIO
OTBETCTBEHHOCTB Iepe] AKU3HbI0 Ha 3eMule B He1omM?

Ot I'ym00abaTa 10 BepHaackoro

[TonoGHO s06I0YHOMY YEpBIO, IOJATAYMBAIOLIEMY H3HYTpU OOIIO00BaHHBIM KM IUIOJ,
YeJIOBEK CTPOUT CBOIO IIMBHIIM3ALIMIO BHYTPH OMOCHEPHI U 32 CUET YaCTUYHOTO €€ pa3pyIlIeHus.
IIpy >TOM OH ML HEJABHO MPUCTYNWJI K HM3YYECHHUIO 3TOM CIIOKHEHIIEH CUCTEMBI, XOTs
NEpPBbIE TOMBITKA LEIOCTHOrO MOAXOAAa K HEH BOCXOIAT €II€ K 3HAMEHUTOMY HEMELKOMY
ecrecTBoucHbITaTennio  Anekcanapy ['ymbompary (1769-1859), mnpoTuBoroctaBuBIIEMY
MO3aMKe He3aBUCUMO cyulecTBytoux BuaoB Kapnma JluHHes mpencraBieHune o
B3aUMOJICHICTBUM OPTaHU3MOB MEXay co00i M ¢ manamadToM. B 3a/05)KeHHBIX UM OCHOBAxX
Ouoreorpadun KIMMaT BBICTYIIAET KaK OMPEEAIoNniee 3BeHO JaHamadTa.

Tem He MeHee B3l ['yMOOIbATa HA KUBOM MU U €ro JaHAIa(QTHOE OKPYKEHHE KaK Ha
€IMHYI0 CUCTEMY, HEOTPBIBHYIO OT KJIIMMAaTHUECKUX (aKTOPOB, BO BTOpoii mosioBuHe XIX Beka
YCTYIHIIM MECTO UCTOPHUU MPOUCXOXKICHHS ((PUIOTeHUN) KaK €IMHCTBEHHO 3aCITy KHBAIOLIEMY
BHHUMAaHUSI Hay4YHOMY OOBSCHEHHUIO SIBICHUU MpHUpoAbl. IMEHHO nMcTopuel MpOuCXOoXKACHUS B
MPOIECCE KOHKYPEHTHOTO ECTECTBEHHOTO OTOOpa OTAENBHBIX 0CO00ei cymen OOBSCHUTH
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Yapnp3 JlapBUH JMHHEEBCKOE MHOKECTBO BHUAOB. lIpm 3TOM wH3ymuTensHas 1O CBOEH
JOrMyHOCTH  uzaes JlapBuHa  cTaja  He TOJNBKO  OMOJOrMYECKOW  Teopuei, HoHu
MHUPOBO33PEHUYCCKON KOHIENINEeH. A B paMKax e€ IOCIIEIyIOIIero pa3BUTHS B OHOJIOTHH
BO300/1aJa)l PEIYKIMOHUCTCKUN MOJAXOMA, TO €CTh OOBSICHEHHE OOILero 4epe3 4acTHOE Ha
OCHOBE HAaKOIUJIEHHOT'O 3MIIMPHUYECKOr0 Marepuana. ITOT HOoAX0J] c(OKyCHpOBal BHUMaHHE
y4€HBIX Ha 3BOJIIOLIMOHHOM CyJ1b0€ OTIIENbHOrO BUIa U €AMHUYHON 0cOo0H, CO3/1aBasi HHEPLIUIO
«pobnenus» OuoThl. M 3Ta TeHAEHIMs, OyIyud BO3BeleHA B aOCOIIOT, CEPhE3HO 3aMeTHIa
pa3BUTHE B3MIIAI0B Ha Onocdepy Kak Ha €UHYIO CHCTEMY.

Kazanoce ObI, cucTemMHasi KoOHIENusi OHOcepbl JODKHA ObUla BO3HUKHYTH B HeEIpax
9KOJIOTHH, 3apoxkaaBiieiics Ha pybOexe XIX—XX BexkoB. OgHako B JEHCTBUTENBHOCTH BCE
CJIOXMWIOCH MHaue. M nepBblii CBOMM HE3aBUCHUMBIM MyTEM NPUILIEN K COBPEMEHHOM TPAaKTOBKE
9TOrO HOHATHUS HE OMOJIOT, a MUHEpPAJIOr, OCHOBATeNlb T'€OXUMHHM, BBINAIOUIMNICA POCCUMCKUN
yuénbiii B. U. Bepunanckuii (1863—1945). B onybnukoBanHbIX B 1926 romy nekuusix moj
o0muM Ha3BaHueM «buocdepa», Tpu roma cmycTs U3JaHHBIX Ha (PAHIY3CKOM SI3bIKE, OH
BBIIBUHYJ MJICI0 LIEJOCTHOTO MHpa, B KOTOPOM JKMBasg Marepus («UIEHKa JKU3HWY)
00beIMHEHA Yepe3 CUCTEMY OMOT€OXUMHUYECKUX IIUKIIOB € aTMOc(hepo, THIpo- U TUTOoChepo.
OO6onouky 3emiu, B KOTOPOH MPOTEKAIOT OWOXMMHYECKHE TIPOLECCHl, OH M MPEITOKUIT
Ha3bIBaTh OUOCHEpoil.

BepHaackuil mokasasl, 4TO XMMHYECKOE COCTOSHME HApY’KHOM KOpBI HAalleW IUIaHETHI
HaXOAMUTCS BCELENO IOJ BIMSHUEM JKU3HM U OIpPENEISAETCS XUBBIMM OpraHusMamu. B ero
y4eHUU 0 Ouocdepe He TOJbKO paccMaTpPUBAIMCh OCHOBHBIE CBOICTBAa >KMBOI'O BELECTBA U
BJIIMSHUE HAa HEro KOCHOW HPUPOABI, HO U BIEPBbIE OBLIO PAaCKPHITO I'PaHIMO3HOE OOpaTHOE
BO3/ICIICTBUE KU3HU Ha aOMOTHYECKYIO Cpey U (pOopMHUpOBaHUE B pPe3yJbTaTe ATOrO Mpolecca
OMOKOCHBIX HPUPOAHBIX CyOCTaHLMM, TakWX, HampuMep, Kak IouBa. BrepBble Bcs >KUBas
o0oJiouKa TUIAaHEThl MpeJcTalna Kak €AMHOE, CIOKHOE, HOB TO K€ BpeMs U XpYyMKOe
oOpa3zoBanue. B utoroom obobmaromem Tpyae « XuMHUecKoe cTpoeHue ouocheps! 3emnu u
e okpyxeHus» BepHanckuii nucan: «Ha Hameii ianere B Ouocdepe cymecTByeT He KU3HB,
OT OKPYKEHHUS HE3aBUCHUMasi, a )KUBOE BEIECTBO, T. €. COBOKYIHOCTb JKMUBBIX OpPraHU3MOB,
TECHEWIIMM O00pa3oM CBsi3aHHAas C OKpyXkaromied e€ cpemoil Ouocdepbl — MOIIHBIM
Te0JIOTHYECKUM (haKTOPOM OT OHOChEPhl HEOTACTUMBIM) .

OH Taxke MEepBBIM BBICKA3all MBICIb, YTO «Ojaronaps SBOJIIOLMU BUAOB, HEMPEPHIBHO
UAYLIEH U HUKOTJA He NPEKpalaloecs, MEHAETCA Pe3KO OTPAKEHUE XKUBOT'O BELIECTBA Ha
OKpyxatomiei cpeae. biarogapst 3Tomy npouecc 3BONIOLUY — U3MEHEHHUS] — IEPEHOCUTCS B
MIPUPOHBIE OMOKOCHBIE U OMOTEHHBIE TeJIa, UTPAIOIe OCHOBHYIO poyib B Onocdepe, B MOYBHI,
B Ha3eMHbIE U IOJI3€MHBIE BOJBI (B MOps, 03€pa, PeKH | T. 11.), B yIJIM, OUTYyMBbI, U3BECTHSKHY,
OPTaHOTEHHBIC PYJIbl H T. IL»>.

BwMmecTte ¢ Tem, pa3MBIILIss O MyTAX 3BOMIOLKN 6uocdepsl 1 00 0co00M MecTe, 3aHUMaeMOM
B HEH uyenmoBekoM, BepHaickuii mpHUIIET K BBIBOJY O BO3MOXXHOCTH yIpaBieHHUs Ouochepoit
CUJION YEJIOBEUECKOr0 pa3syMa — «HAyYHOH MBICIBIO U TOCYAApPCTBEHHO OPraHU30BaHHOM, €10
HaIpaBIsieMON TEXHHUKOM...». M B ATOM OTHOIIEHWHM OH OBUI YEJIOBEKOM CBOCH SIIOXH,
CBSI3BIBABILIUM HAJEXKbl Ha Oyayliee ¢ Oe3rpaHUYHBIMU, KaK TOT/Ia Ka3aJoCh, MEPCIIEKTUBAMU
HAy4YHO-TEXHMUYECKOro  mporpecca: «TeopeTmdeckm Mbl  HE BUAMM  IIpeAesia  €ro
BO3MOXKHOCTSIM...»".

Bek BeJIMKHX 3K0/10r0B

Wnen Bepnanckoro, Aajgeko ONEPEIUBIIAE BPEeMs, MOIJIH Obl JOJATO €m€ OCTaBaThCs
HEBOCTPEOOBAHHBIMH, €CITH OBl HE CTPEMHUTEIHHO PA3BHBABIIASICS B T KE TOABI SKOJIOTHS. DTa
HOBas  OTpaciib 3HAHHWS COCPEJOTOYWJIA BHHMaHHE YYEHBIX Ha  CTPYKType U
(YHKITMOHUPOBAHUH HE OTICIIBHBIX OPTaHW3MOB, a OMOJIOTHMYECKHX KOMIUIEKCOB. M xoTs
MEPBBIM TOHSATUE «IKOJOTHS» BBEN M3BECTHBIH HEMELKHH €CTeCTBOMCIBITATENb JPHCT
Ilexkens (1834—1919) st onpenenenust 00IacTH OMOJIOTHH, W3YYalOlIed B3aMMOOTHOIICHUS
OPraHu3MOB €O cpeoi, 1o Havana 1900-X roJ0B ATOT TEPMHUH MOYTH HE UCTIOTIH30BAJICS.

CylIecTBeHHBIM BKJIAJl B CTAHOBJICHHEC HOBOW HAyKH BHECIM THIPOOMOJIOTH, YTO
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O00BSCHUMO: BeJlb OOBEKTOM WX W3YyYCHUs OBUIH BOJHBIC OPTraHU3MBI, KOTOPhIE HEBO3MOXKHO
paccMaTpuBaTh B OTPBIBE OT OKPY Karoleil ux Gu3n4ecKoil cpepl.

OnHuM 13 TIEPBBIX B 3TOM psny OblT HeMenkuit 3005or Kapn Méouyc (1825-1908). Uzyuas
BOCIPOM3BOJICTBO MOJITIOCKOB Ha YCTPUYHBIX OTMeNsiX CeBepHOTO MoOps, OH OOOCHOBAT
npefCcTaBlIeHHne O OHOIEHO3e — BHYTPEHHE CBS3aHHOM COOOINECTBE OpPraHM3MOB,
HACEJSAIOIUX TOT WK MHOW OAHOPOJHBINA Y4aCTOK MOPCKOro JHA. OH OTMETHI 3BOIIOLHUOHHO
CJIIOKUBIIYIOCS JKECTKYIO TPHUBS3KY OTAEITBHBIX BHAOB HE TOJBKO IPYr K JpYyry, HOHU K
crenupuIecKuM YCIOBHsIM MECTHOW cpenbl (OuoTomy). BrmocnenctBuu moHsTHE OHMOIIEHO3a
OBLTO pacTIPOCTPAHEHO Ha MPECHOBOIHBIC M HA3eMHBIE COO0IIecTBa — OMOLIEHO3 MPYya, 03epa;
OuoreHo3 6ep&30Boro neca u T. 1.

B nauane XX Beka BKJIaJ B UCCJICIOBAHMS HAIOPTaHU3MEHHOTO YPOBHSI BHECIH OMOJIOTH
CaMbIX pa3HbIX HAampaBlIeHUI — OOTAaHWKH, 300JOTH, THAPOOUOIIOTH, JIECOBENbI. Y Aaloch
BBISIBUTh HEKOTOPBIC OOIIME 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl PAa3BUTHS CaMBIX Pa3HBIX
KOMIUIEKCOB OpPraHu3MOB (CO0OIIECTB, OMOIICHO30B) B XOJ€ B3aUMOJCUCTBUS C OKPYXKAIOIIeH
cpenoi. K TakoBbIM, Hampumep, OTHOCHUTCS IPOLECC CYKLECCHUU —  3aKOHOMEpPHOHN
CTaUNHOCTH Pa3BUTHUS SKOCUCTEM.

OTKpBITHE CYKLIECCHH — 3aciiyra JBYX aMEpHKaHCKUX OoTaHuWKoB. [lepBwiii u3 HUX, ['eHpn
Koync (1869-1939), 3anumarncs n3y4eHHEM pacTUTENHLHOCTHU Ha mobepexbe o3epa MuuuraH,
KOTOpOE€ Ha MPOTSLKEHUHU JUIMTEIBLHOTO TIEPHOo/a MEJIeNo U OTCTymnajo oT 6epera. [lpu atom on
MOPEINONIOKUI, YTO BO3pacT cooOIIecTBa JOJKEH YBEIMYMBATHCA MPOMOPLHUOHAIBHO
YAAJIEHUIO OT KPOMKH BOJIbI, U, TAKMM 00Pa30M, CMOT pEKOHCTPYHPOBATh X0/ BCETrO Mpoliecca.
CamMble MOJOJbIC, TOJIBKO YTO 0Opa3oBaBIIMECS [IOHBI OBbUIM 3aCelIeHbl MHOTOJETHHUMHU
TpaBaMHM, YKPEIUISBIIMMU CBOMMH KOPHSIMH 3bI0yUHe MECKU. 3aTeM Ha UX MECTE MOSIBIISUINCH
37aKH, BCEA 3a HUMH — KYCTapHHUKH. A y)Xe MOTOM, Ha Ooyiee CTapbIX MU 3aKperiEHHBIX
JIOHAX, HAYMHAJIW PACTH JE€PEBbs, NPUUEM B ONpPENEIEHHON IMOCIEA0BATEIbHOCTU: CHavasa
COCHBI, 4Yepe3 IMOKOJICHHE CMEHsBIIMecS AyOaMu W KIEHAMHU, U, HAKOHEI, Ha HauOOIbIIEeM
yAaleHuu OT Oepera TMOSBISLIUCH OYKOBBIE JE€PEBbS — CaMble TEHENIOOUBBIC I 3TOM
KJINMAaTHU4YECKOW 30HBI.

B 1916 rony mocnenoBarens Koynca @penepux Kiementc (1874—1945) omybmukoBant
kimaccuueckuit Tpyn «PactutenpHas cykmneccus». OH Moka3ainl CIIOCOOHOCTH OHMOIIEHO30B
npUcnocabIuBaThCA U 3BOIIOIMOHUPOBATH B X0/1€ U3MEHEHUN OKpy»katomiel cpeasl. [Ipuuém
€CJIM Ha HayaJbHBIX ATAlax pa3Hble cOOOLIeCTBa OJHOM M TOW K€ MECTHOCTH MOTYT CHJIBHO
OTIUYATHCS APYT OT ApPYyTa, TO HA OoJiee MO3THUX CTAIUSAX OHU CTAHOBSITCS BCE Oosiee u Oonee
CXOXHMMH. B KOHIlE KOHIIOB OKa3bIBAaeTCs, YTO JUIsI KaXIOM 0O0JacTH ¢ OmpeaesEéHHBIM
KJIMMAaTOM U TOYBOM XapaKTEPHO TOJBKO OJIHO 3peioe, WM TaK Ha3bIBAEMOE KIMMAaKCOBOE,
COO0O0ILIECTBO.

A emé gecsats ner cmycts, B 1927 roqy, B AHIJIMM BbIIIUIA KHUTA AHTJIUMHCKOIO 300JI0Ta
Yapasza DnTtoHa «IDKOJOTHS XHUBOTHBIX». OHa CrocoOCTBOBaJia MEPEKITIOYCHUI0O BHUMAHHS
300JI0TOB C OT/AEJIBHOIO OpraHu3Ma Ha MONYJISIHMI0 B IEJIOM Kak Ha CaMOCTOSITEIbHYIO
eAUHUIly. ABTOp KHUTH TOOBIBaJl B JIBYX AapKTUYECKUX DKCHEAULUAX, U €ro BHUMaHHE
MPUBIICKIIN KOJeOaHUs YUCICHHOCTH MEIKHX TPhI3yHOB, MOBTOPSBIINECS C MEPUOAOM B TPH-
yeTelpe ToJa. A o0paboTaB MHOTOJETHHE JJaHHBIE O 3aroToBKe MymIHUHBI B CeBepHOM
AMepuKe, OH MPUIIEN K BBIBOAY, YTO 3aMI(bl M PHICU TaKKe JEMOHCTPUPYIOT LUKIMYECKHE
KoJieOaHus, XOTSl TMUKH YHCIEHHOCTH Y HUX HaOmomaroTcss mpuMmepHo pa3 B 10 mer. B aTom
CTaBIIeM KJIACCHUYECKHM TpYyJ€ BIIEPBBIC OIMMCaHA CTPYKTypa U pacmlpelesieHne cooOIIecTB
KUBOTHBIX, a KPOME TOrO, BBEACHO IMOHSITHE 3KOJOTUYECKOM HHUIIM U CPOPMYJIUPOBAHO
NpaBUJIO 3KOJOTMYECKUX MHPAMHUJl — TOCJIEAOBATEIbHOIO YMEHBIIECHUS YHCIECHHOCTH
OpPraHU3MOB IO Mepe Mepexoia OT HIKHUX TPOQUUECKUX YPOBHEH K BBICIIUM (OT pacTEeHU K
TPaBOSITHBIM KUBOTHBIM, OT TPABOSAHBIX K XUIITHUKAM U T. 1.).

B 20-30-e rogpt XX Beka HA4YaJIOCh BHEAPEHUE B OSKOJOTHIO TOYHBIX METOJIOB
UCCIICIOBAHMSI, Y UCTOKOB KOTOPBIX CTOSUIM aMepuKaHCcKuil onopusuk Anbdpen Jlotka (1880—
1949) u uranesackuit marematuk Buto BombsTeppa (1860—1940). B Beimenmei B 1925 roay
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KHUTEe «ONeMeHThl (u3ndeckoil Owuonormm» JloTka BHEepBbIE NPEANPUHSIT TIOMBITKY
npeoOpa3oBaHus OMOJOTHH B CTPOrO KOJIMYECTBEHHYIO HayKy. B wacTHocTH, OH paszpaboran
MaTeMaTHYeCKUe MOJEIH M PACcYEThl MEKBUIOBBIX B3aMMOACWUCTBUI (HAaIpHMep, MOJEIb,
OTHCHIBAIOUIYI0 COMPSOKEHHYI0 AWHAMUKY YHCJICHHOCTH XHWIIHHUKA W JKEPTBBI), a TaKXKe
OuoreoxuMu4ecKkux MUKIOB. A B 1926 rony BonbTeppa pa3padoTtan MareMaTuuecKyr MOJIEIb
KOHKYPEHILIMM JIBYX BHIOB 3a OJMH PEecypc M TOKa3aldl HEBO3MOXXHOCTh HX YCTOWYHBOTO
JUINTEIBHOTO COCYILIECTBOBAHUS.

TeopeTnueckue uccienoBaHus, KoTopble BbimonHwiu JloTka u BonbTeppa, mpuBiexiu
BHUMaHHE MOJIOZOTO coBeTckoro Omomora ['eoprus ®pannesuua [ayze (1910-1986). On
NPEJIOKUIT CBOIO, OoJiee MOHATHYIO OuonoraM MOAU(DUKAIMIO YpPaBHEHHH, OMHCHIBAIOIINX
IPOLECChl MEXBUIOBOM KOHKYPEHLHMHU. OKCIIEpUMEHTAbHAs MpPOBEpPKa ATHX MoOjeied Ha
71a00paTOPHBIX KyIbTypax OakTepuil U MPOCTEHUIINX MOKa3ajia, YTO COCYIIECTBOBAHHE BUIOB
BO3MO>KHO, €CJIM OHU 3aHUMAIOT pa3Hble IKOJIOTUYECKUE HULIU. B MPOTUBHOM cilydae OJIMH U3
KOHKYPUPYIOIIUX 32 Ty JK€ HHUIIYy BHIOB HEHU30EKHO BBITECHSICTCS JPYTUM (3aKOH
KOHKYPEHTHOTr0 UcKiItoueHus). Pabotel ['ay3e Bouuiu B onyonukoBannyto B 1934 rony B CILIA
kaury «bopbsba 3a cymiectBoBanue» (B Poccun oHa yBuena CBET JUIIb CEMb ACCATUICTHIMA
CIIyCTs) ¥ BHECJIM BECOMBIN BKJIaJ B MOSIBJICHHE KOHLEMIUU 3KOCUCTEMBI.

«ba3oBasi eTMHHIIA» IKOJIOTHHU

YecTh BBEIEHHMS] MOHATUS «IKOCHUCTEMay», a Mpousolio 3to B 1935 roxgy, mo mpaBy
IPUHAJICKUT aHruiickomy 6otanuky Aptypy Tancnu (1871-1955). Koneuno, y Hero obuin
CBOM JOCTaTOYHO ABTOPHUTETHBIC TPEALICCTBEHHUKM — B YaCTHOCTH, aMEpPUKAHCKUI
ruapoduonor Dnasapa bépmx (1851-1950), m3yuaBmuii B Hawyame XX Beka Ha MaTepuaie
03EpPHBIX COOOIIECTB POJIb OPraHU3MOB B KPYTOBOPOTE BEILECTBA U TpaHC(OpMAIIMK SHEPIUH,
Wi ero Hemenkwnii kowtera Asryct Tunemanu (1882-1960), chopmymupoBasmmii B 1920-¢
rojibl TaKUe Ba)KHbIE Ul SKOJIOTUM TOHATHS, Kak OMomacca W OMONIOrHYecKas MPOIyKIIHS.
Ho Bcé xe umenHo 1935 rox HpUHATO CUMTATh TOAOM POXKIEHUS OOIIEH HSKONOIMM Kak
caMoCTOsATeNIbHON Hayku. OCHOBHOE AOCTHKEHHE THHCIN 3aKII0YaIoCh B YCHEIIHON MOMbITKE
MHTETPUPOBATh OHOLEHO3 C OWOTONOM Ha YpOBHE HOBOH (DYHKIIMOHAIBHOW €IMHHUIIBI —
skocucteMsl. U eciau B Apyrux, panee copMHUpPOBABIINXCS HAayKaX, TAKUX Kak (PU3MKA, XUMUS
WIM TUTOJIOTHUS, YXKE TaBHO UMEIUCh CBOU 0a30BbI€ €IMHUIBI — aTOM, MOJIEKYJIa, KIETKa, TO
Terneph Ui SKOJIOTHUHU €10 CTala 3KOCUCTEMa — OTPaHUYEHHBIH BO BPEMEHU U B IPOCTPAHCTBE
€AVHbIA TPUPOJHBIA KOMILJIEKC, OOpa30BAaHHBIN JKUBBIMHU OpraHM3MamMu M Cpeiaod uX
oOUTaHUs, B KOTOPOM JKUBbIE U KOCHBIE KOMIIOHEHTBI CBSI3aHBI MEXJIy CO00H OOMEHOM
BELIECTB U paclpeiesIeHuEM MOTOKa SHEPTUH.

A B 1942 rony, He3aBucuMo oT TaHcaM, poccuiickuil reoboranuk B. H. Cykaués (1880-
1967) ma mpuMmepe JECHBIX COOOIINECTB pa3paboTay TMOHSATHE O OworeorneHo3e. bymydw,
B IIPUHIIMIIE, AHAJIOIOM SKOCHCTEMBbI, OHOTIE€OLEHO3 XapaKTepU3yeTcss OrpaHMYeHHOMN
OPOTSKEHHOCTBI0O U OJAHOPOJHOCTHIO TMPUPOIHO-KIMMATHUECKUX ycioBuil. Ha cyme 3to
MOJET ObITh HEOOJIBIION yYacTOK JIaHAIA(pTa — HapUMep, NPUPEUHBIH JIyT WK JepeBO U
II0YBA I10J1 HUM, COOTBETCTBYIOIIAsl MPOEKIMU €ro KpoHbl. 1 TepputopuanbHO U nepapXxuuecku
OMOreo1eHO3bl MOTYT PacCMaTPHUBATHCSA KaK SUYEHKH, MM «KJIETOUKW», OHOchepsl, KOTopasd,
B CBOIO OUYEPE/Ib, SIBJISIETCS SKOCUCTEMON HAUBBICILIETO HEPAPXUUECKOTO YPOBHSI.

Benyuiyto poib B AKOCHCTEMHBIX MCCIIEJOBAHUSAX MO-MPEKHEMY HUIpald T'MIPOOHOIJIOTH.
OOBEKT WX HCCIEOBaHUI — BOAHBIC OPraHU3MBI, 3a4acTyI0 OOHTAIOUINE B 3aMKHYTBHIX
BoJI0EMax (MpyJ, 03ep0), — OTIMYAICA OCOOCHHO 3PUMBIM INEPEMJIETEHUEM M B3aUMOCBS3bIO
(U3MKO-XMMUYECKUX U OMOJOrMYECKHX MpoueccoB. Tak, yNMOMHHABIIMUKCSA YK€ JIMMHOJIOT
OnBapa bépmx, mzydas «aplxaHue 03€p», C MOMOIIBIO CTPOTMX KOJMYECTBEHHBIX METO/I0B
YCTAaHOBUJI CE30HHYIO IMHAMUKY COJEpPKaHUS paCTBOPEHHOTO B BOJAE KHCIOPO/JA, 3aBUCALIYIO
HE TOJIKO OT MepeMelIMBaHus BOJHON Macchl U au(p(dy3ur KUCIOpoaa U3 BO3AyXa, HO U OT
KU3HEESATEIbHOCTH OPraHU3MOB — MIPOU3BOIUTENEH KUCIOpoAa (MJIAHKTOHHBIX BOJOPOCIIEH)
u ero morpebureneil (6akTepuil U KMBOTHBIX). BmocnencTBuu STy ujaeu ObLTH pPa3BHUTHI B
Tpyaax poccuiickux aumHosoros JI. JI. Pocconumo (1894-1977), I'. I'. BunGepra (1905-1987)
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u apyrux. BunGepr pazpabotan Tak Ha3bIBaeMblil OaaHCOBBIN HEpreTudeckuit moaxoa. CyTh
€ro cocTosja B TOM, 4TOObI Ha 0a3e eAMHCTBA OMOXMMHUYECKUX IMPOLIECCOB, MPOTEKAIOIUX B
CaMbIX pa3HBIX OpraHW3Max, — HampuMmep, (GOTOCHHTE3a BCEX IUIAHKTOHHBIX BOJOPOCIEH B
Hpyay WU BCEX PaCTEHUH B JIECy — CYMMHUPOBATh PE3YyJIbTaThl UX AKTUBHOCTU MO KOJIUYECTBY
oOpa3yromierocst Mpy STOM OPraHMYECKOTO BEIIEeCTBA M BBIACISAIOLIEIOCS KHUCIOPOJa.
[TosiBUnIaCh BO3MOYKHOCTh HE TOJIBKO KOJIMYECTBEHHO OLIEHUBATh OMOJIOTHYECKYIO TPOTYKIHIO
JIECHOM WJIM BOJHOM 5JKOCHUCTEM, HO M pa3zpabaThiBaTh HX MAaTEeMaTHYECKUE MOJECIIH,
OCHOBAHHBIEC HA SHEPreTUYECKOM HOXO0JIE.

Tpu roma cmycts aHajmoruyHble u3MepeHuss Obuin ocymectBiensl U B CIHIA mnoa
pykoBoacTBoM Jxopmka XatunHcoHa (1903—1991), 3HaMeHUTOrO HE TOIBKO COOCTBEHHBIMU
uccaeaoBanusiMu — ero «Kypc mumuonorun» (1957) u ceronus npeacTaBisieT caMylo MOJIHYIO
B MHpPE CBOJIKY KU3HH 03EpP, — HO M aKTUBHOM MOJJIEPKKON TaJaHTIMBBIX MOJOABIX YUEHBIX.
Cpeau ero y4yeHUKOB CJE€IyeT B IEPBYIO OYEepelb Ha3BaTb OYEHb PAHO, K COKAJIECHMIO,
ymepiiero Paiimonga Jlunmemana (1915-1942), ybs HeOonbmias mo o00bEMY paboTa
«Tpodpuuecko-TMHAMHYECKHE AaCIeKThl OJKOJIOTHWY», OmMyOimkoBaHHas B 1942 romy, 0e3
IpeyBelnYeHus, caeslana 3Moxy B 3Kojoruu. Ha He€ M cerofHs cchlIaloTCsl 3KOJIOTH BO BCEX
yronkax 3emun. Jlunneman pa3zpaboran o0nIyro cxemy TpanchopMaIy YHEPTUN B IKOCUCTEME
U W3JI0KWJI OCHOBHBIE METOJbl pacuéra e€ sHepreTuueckoro Oamanca. OH, B YaCTHOCTH,
TEOPETUYECKH TMOKa3all, YTO TPHU IEpPexoJe C OJHOrO TPO(HUYECKOro YPOBHS Ha APYrou
KOJINYECTBO SHEPrUM YMEHBINACTCS TaK, YTO OpPraHU3MaM KaXJIOro IMOCJIEAYIOLIET0 YPOBHS
OKa3bIBa€TCs JOCTYITHA TOJIBKO HeOobIast, He 60omee 10%, 4acTh OT TOM IHEPrUu, YTO OBLIA B
pacropsKeHUN OPraHU3MOB MIPEIBIIYIIETO YPOBHS.

C 3TOro MOMEHTa 3KOCHCTEMHBIE HCCIIEJJOBAHMS CTAHOBSTCS OJHHUM M3 MarucCTpajbHBIX
HarpaBJIEeHUH B 3KOJIOTUH.

«IlepeoTkpbiTHE» OHOChepbl M rUnOTE3a «I'esp»

[ar 3a mrarom, yCuJIMsAMH COTEH YUEHBIX BO3BOJMIA SKOJOTUS HEJOCTAOIINE KOHCTPYKIIMH
U OCBauBaJla HEOOKUTOE MPOCTPAHCTBO TOT'O 3JaHMS, CBOJbI U KOHTYPBl KOTOPOTO OYEPTUI B
cBoux Tpynax Bepuaackuii. OmHAKO 10 MOHUMAaHHS OMOC(EpPHl KaK II00ATBHON 3KOCHCTEMBI
IoKa eleé He noJaHuManach u oHa. Mueu BepHanckoro, ymepiiero B roa okoH4aHus Bropon
MHUPOBOI BOMHBI, OCTAJIMCh BO MHOI'OM HEJOOLIEHEHbI COBPEMEHHUKAMHU, U JJa’K€ €r0 UTOTOBBIN
TPYA — CBOET0 pojia Hay4HOE 3aBelaHne — «XUMHUYecKoe cTpoeHue ouocheps! 3emnu u eé
OKpY>KeHUs» ObUT OmyOJIMKOBaH JuIIb 15 et ciycts nocie ero cmeptu. [lorpedoBanock emé
HE OJIHO JECATWIIETHE, MPEXKIE YeM B3I Ha Ouocdepy Kak Ha €AMHYIO, LIEJOCTHYIO CUCTEMY
CTaJl yTBEPXKAATHCA B IIPEICTABICHUIX U YMax YUEHbIX.

K TakoBbIM B MepByI0 ouepeb HaJUIEKHUT OTHECTH 3aMEYaTesIbHOTO POCCUIicKoro ouosora
H. B. TumodeeBa-Pecorckoro (1900-1981). B npensoerHOe necaTuieTne, B IEPUOI KU3HU U
paboThl B ['epMaHum, OH NMpOCIaBUIICS MCCIEIOBAaHUAMHU B 00JaCTH PaJUallMOHHON T'€HEeTUKU U
BBIMIOJJTHEHHONM COBMECTHO CO CBOMM AaCIUPaHTOM, OyIyLIMM HOOEJIEBCKUM JlaypeaToM
M. [lensOprokoM paboTOil MO OmpeaereHHu0 pa3MepoB TIeHa. B mocienHue cBoM Tofbl
TumodeeB-PecoBckuii cocpeoTOUMIICS Ha BOMpOCax TIIOOATBHON SKOJIOTHHM M BO MHOTOM
NPEBOCXUTII TIOHUMAHKE LEJIOT0 Psijia TOJIBKO €I1€ BEIPUCOBBIBABIIMXCS TOT 1A MPOOIIEM.

Tak, BeicTymass B 1968 rogy ¢ nmoxmagom «buocdepa u dYenoBedecTBO» Ha 3acedaHUU
otnenenus ['eorpaguueckoro odmecrsa r. OOHUHCKA, I'/1e OH MOCENIUIICS OCIE OCBOOOKIEHUS
u3 I'VJIATl'a (B Ty mopy CTOJIWYHBIE U OOJIACTHBIE TOpOJa OBUIM JUISI HETO 3aKPBITHI), OH
cpaBHII OMocepy ¢ TUTaHTCKOM KHUBOM (padpuKoii, mpeoOpa3yrolel SHEPTUIO U BELIeCTBa Ha
MIOBEPXHOCTH HaIlIel miaHeTsl. bruocdepa «hopmupyer u paBHOBECHBIH cocTaB aTMOc(hepsl, U
COCTaB PAaCTBOPOB B MPUPOAHBIX BOJAAX, a yepe3 aTMoc(hepy — 3HEpreTHKy Hallel IUIaHeThl.
OHa ’xe BIUseT Ha KIIMMaT) .

Jloknmang 3TOT B BHJE CTaTbd HamedaTaH B COOpHUKE HayyHbIX TpyJ1oB OOHUHCKOIO
otneneHust [eorpaduueckoro oOmEecTBa, HOB CHIy CIEHUPUKHA 3TOTO Tepu(EepHitHOTO
U3JJaHUs TPOYUTAH ObUI JIMIIb HEMHOTHMMH, a I10-HACTOSALIEMY OLICHUTh HOBATOPCKHUE HJIEU
y4€HOTO CMOTJH, OBITh MOXET, €AMHHUIBL. M, Kak 3TO HEpeaKo OBIBAIO C POCCHICKHMU

156



NEPBOINPOXOLAMH, JOKIaJd M CTaThsd MPOLUIM MOYTH He3ameueHHbIMH. Kak, Bmpouewm,
HE XOTeJa 3aMeyath B T€ ToJibl onajbHOro yuéHoro u Akaaemus Hayk CCCP. A Benp, 110 CyTH,
Tumodees-PecoBckuii, pazBuBast unen BepHaickoro, oJHUM M3 MEPBBIX BbICKA3aj Ba)KHYIO
MBICITb O TOM, YTO yTpaBjeHne 0uochepoil OCyIeCTBISIETCS CaMOM KU3HBIO.

K coxanenuto, npeObIBaHHE MO Ty CTOPOHY <OKEJIE3HOTO 3aHABECa» 3a4acTyl0 CTAaBUIIO
POCCHUHCKHMX Y4Y€HBIX B BEChbMa HEBBITOJHOE TIOJIOKEHUE, M BbICKa3aHHbIE TuModeeBbIM-
PecoBckuM maen (akTHUECKH OCTANMCh BHE TOJS 3PCHUS MUPOBOW HAayYHOW MBICTH. 3aTO
HeoObIUaliHBI WHTEpEC B IIMPOKUX HAYYHBIX Kpyrax BbI3Baja BbIABUHYTas B 1970-x romax
aHrnuiickuM yuénbim J[xeitmcom JlaBiaokoMm (p. 1919) Guocdepnas konuenmus ['ed (mo umenu
AJUTMHCKOM OOTUHU 3eMITH).

WNmxenep mo oOpasomanuto, JlaBmok paboran B HACA, raoe 3anumaiics pa3paboTKoi
npuOOPOB MO OOHAPYKEHUIO JKU3HH HA JIPYTUX IJIaHEeTax (B CBSA3H C MPEACTOAUIMMH MOIETAMH
aBTOMaTUYeCKUX cTaHIMi k Mapcy u Benepe). A emé panblie, B CTyA€HYECKHUE TOJbI, OH
CO3/aJl YHUKAIIbHBIM ra30BbIi CIEKTPOPOTOMETP I U3MEPEHUSI CBEPXMAJbIX KOHIICHTPAIIHiA
ra3oB B aTMocdepe. BriociencTBur IMEHHO C TIOMOIIBIO ATOTO MPHUOOpa yaanoch OOHAPYKHUTh
HAKOIUIEHHE XJOP(TOPYTIAEpOAOB, pa3pyIIAOIIUX O30HOBBIA cioil 3emnu. Bor »sTa
npodeccruoHaIbHas JesITeIbHOCTh U HaBella aBTOpa Ha MBICITh, YTO HAJIMYKE )KU3HU Ha IJIaHeTe
MO>KHO B MPHUHIIUIIE OOHAPYKUTH MO COCTaBy €€ aTMoc]ephl, Kak HanboJee YyBCTBUTEIHHON K
JTF00BIM OMOTECOXMMHUYECKIM M3MEHEHUSM cpeabl. [Ipnuém atMocdepa <«OKUBBIX» TUIAHET, Kak
npennonoxkun JlaBnok, MOMKHA OTIWYAThCS TEPMOJAMHAMUYECKOW HEPaBHOBECHOCTHIO,
NOJIEPKUBAEMOM Onarofapss akTUBHOCTU JKM3HU. B TO BpeMsi Kak y «HEXHBBIX» IIJIAHET
cocTaB aTMOc(epbl HAXOIUTCS B PABHOBECUU C UX CPETHUM XUMUYECKUM COCTaBOM.

O6pa3 I'en, mo JlaBmoky, BO3HUKAeT MPU MBICICHHOM B3TJISi[I¢ HA HAIly TUIAHETY U3
KOCMOCa, KOTOpasi TpeICTaBIseTcs Kak MHOTOYpOBHEBas JKMBas OpraHu3anus, Kak
«CyTIepopraHu3mM»», 001NN CAMOPETYIATOPHBIMU «T€0(QU3NOIOTHYECKUMI» CBOMCTBAMHU
U TOJAJIEPKUBAIOIINN TapaMeTphl MIIAHETHOW Cpelbl Ha OJIaroNmpUsSTHOM AJIs JKU3HH ypPOBHE.
[Tpu 3TOM HBOJIOIMS 3eMHOM OMOTHI HACTOJIBKO TECHO CBsi3aHa ¢ 3BoJfoLUel e€ (uznyeckoro
OKPYXEHHsI, YTO BMECT€ OHU OOpa3yloT €AMHYI0 CaMOpPa3BUBAIOUIYIOCS CHCTEMY, OTYAaCTH
HATIOMHHAIOIIYIO TI0 CBOMM CBOWCTBaM (DU3HOJIOTHIO )KMBOTO OpraHU3Ma.

Oco6oe BHMMaHUE B CBOMX MOCTpoeHUsX JIaBiok yzaenser GakTepuaabHOMY COOOIIECTBY
3emnu. bakrepuy Ha TPOTSHKEHWHM NPUMEPHO ABYX MIUIIHAPIOB JIET OBUTH €IUHCTBEHHOM
dbopMoil xu3HN Ha 3emiie U, KaK KaTaau3aTopbl OMOT€OXUMHUYECKUX IUKIOB, chopMHUpOBAIH
ouocthepy. OHM H CErogHs OCTAIOTCS OCHOBOM OWMOT€OXMMHUYECKOW MAIIUHBI TUTAHETHI.
Ho ecnu napusiiee Korjaa-To ApeBHee OaKTepHaaIbHOE COOOLIECTBO MPOKAPHOT, MOKPHIBABLINX
MOBEPXHOCTh 3€MJIM B BHJE TOHKOH IUIEHKH, OBUIO B HEKOTOPOM pOJI¢ MOHOMNOJBHOMN
OouoreochepHO CHIIONW, TO B JaJbHEHIIEM, B XOJI€ SBOJIOIHMH, €T0 aBTOKATAIMTHYECKHE
€MHHUIIBI KIIEPEKOUYEBAII B COCTAB 0oJiee CIIOKHBIX opraHu3MoB. OHU 00pa30BaH B SEPHBIX
KJIETKaX CIelHaIN3upPOBaHHbIE OPraHeIbl — MUTOXOHAPUU M XJIOPOILUIACTHI. YTpaBiIeHHUE
«puznonornyeckuMm» mpomeccamu ['ewm (mpolieccaMd BOCCTAHOBJICHHMS H  OKHCIICHHUS,
COEJIMHEHUS KUCIIOpOoJia C YIIEepOoAOM U T. /I.) OCYHIECTBIIETCS KaK MPSIMbIMU HacjeIHUKAMH
0e3bsAACPHBIX OJHOKIETOYHBIX, HAmpuUMep OaKTepUsSMU IMOYBBI, TaK M HX TOTOMKaMHU B
SIEPHBIX KJIETKAX — MUTOXOHAPHUSIMHU (OKUCIUTENIN) W XJIOPOIUIaCTaMH (BOCCTAaHOBHTEIIN).
W »TOT KaTanuTHYECKUW TUMEPUUKI, IO TEPMHUHOJIOTHH HOOEIEeBCKOro naypeata Mandpena
DiireHa, Kak OblI CBSA3BIBACT MEIbYANIIINIE )KUBBIC OPTAHU3MBI C TUTAHETAPHONW MaKPOCUCTEMOM B
TUTAHE TIOAJIEPKAHUS KIMMATHUECKUX U OMOTEOXUMUYECKIX MTapaMeTPOB €€ CPelibl.

HetpynHo 3aMeTUTh 4epThI SIBHOTO CXOJICTBA ['€M ¢ COBpEMEHHOW TPaKTOBKON Onochepsl B
pycne uneit Bepuaackoro, o paborax xkoroporo JlaBiok y3Han Tonbko B 1980-x romax (m3-3a
OTCYTCTBHS TMOJIHOLICHHBIX NepeBoioB «buocdepb» Ha aHIMICKUIN S3bIK, a TaKXKe, MO €ro
COOCTBEHHOMY TPU3HAHUIO, B CHIIy «TJYXOCTH» AHTJIOS3BIYHBIX aBTOPOB K APYTHM SI3bIKaM).
Onmnako ectb W oTmumsi. Bo-nepBrix, ['es, BooOIIe roBopsi, He 6uocdepa, a 3emiis B LEJIOM.
JlaBnok mpuberaer k 00pa3sHOMY CpaBHEHHIO ['en ¢ MOMEepeYHbIM CPEe30M CTaporo JAepeBa, Iie
JKUBasi 4acTh (Onocdepa) — NHIIb TOHKHH CJIOW KamMOHMs MOJ KOpPOH, a OCHOBHAs IO Macce
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HEXUBasl APEBECMHA — IMPOAYKT MHOTOJIETHEW AEATENBHOCTH 3TOro ciios. Bropoe xe — 310
HEeXapakTepHoe a1 BepHancKoro CKENTHYECKOE OTHOIIEHHE K BO3MOXKHOCTH ITIOKOPEHHS
YeJI0BEKOM IPHUPOABI U TOAUYNHEHHS €€ CBOUM MHTEPECAM.

Ho moxHO 71 BooOmie cuumrtaTh KoHuenuuio I'en, kotopyro cam JlaBnok npenmouutaer
Ha3bIBaTh TMIIOTE30#, B MOJUIMHHOM CMbICIE cioBa Hay4dHoH? W ecTb nu B HEW MOMHUMO
IPAaHAMO3HBIX MO CMEJIOCTH HuAed M Quiocopckoil MOAKIAAKK Ooiee cTporas HaydHas
cocrasistomasn? Hekoropele u3 «reopusnosornyeckux» runore3 Jlapmoka noixy4uiu Hay4Ho-
JKCIIEpUMEHTANIbHOE TnoAaTBepkacHue. Tak, B 1981 rogy OH BbICKa3asl NpEANOIOKEHHUE, YTO
rJI00ANBHBIA KIMMAT CTAOWIU3UpPYETCS IMyTEM CaMOPETYJSIUH [HKJIA JABYOKHCH YTJepona
yepe3 OHOr€HHOE YCWJIEHHE IIpollecca BBIBETPHBAHUS TOpPHBIX MOpoA. PesynbraThl
uccnenoBanuit J[. [IBapinvana u T. @onbka, omyOnukoBaHHble B 1989 rogy B KypHaie
«Naturey», TOATBEPIUIN, YTO MUKPOOPTraHU3MBbI BMECTE C Tpu0aMH M pacTeHUsIMH, MoNaas Ha
BBIBETPHBAEMYIO TTOPOJIY, CIOCOOHBI B IECATKU M COTHHU pa3 yCKOPSTH MPOIECC XUMHUIECKOTO
BbIBETpHBaHUsA. PacTBOpEHHAs B NOKIEBBIX U IPYHTOBBIX BOJAAX JBYOKHUCH yriepoja B (hopme
OuKapOOHATHBIX HOHOB BBIHOCHTCS C PEYHBIM CTOKOM B MupoBoii okeaH. Tam
HEOPraHMYECKUIl YIJIepoa MCIOJb3yeTCs 300- U (PUTOIUIAHKTOHOM JJIsl TIOCTPOECHHUSI CKEJIETOB
TUX OPraHU3MOB, aIOCJI€ KX OTMHMpAHHUS BBIBOAUTCA M3 000pOTAa M HAKaIIMBAaeTCs B
OCaJIOYHBIX MEJIOBBIX OTJIOKEHHAX. CBOM BKJIaZ B ITOT IPOLECC BHOCAT U OKEAHUYECKHE
BOJIOPOCIIH, CBSI3BIBAIOIINE B X0J1¢ POTOCHHTE3a aTMOC(HEPHYIO IBYOKHCH YTIIEPOAA.

MOoKHO NpHUBECTH M APYTHE NPUMEPHI JOKA3aHHBIX HAa CETONHAIIHUMN JCHb LUKINYECKU
3aMKHYTBIX IPUUMHHBIX LETOYEK, SIBISIIOIINUXCS XapaKTEPHON uepToi reopu3nonoruu. Xyxe,
0JITHaKO, 0OCTOUT JIeJI0 C LIEHTPaJIbHBIM NOCTyIaToM JlaBioka, ¢ ero uaeei I'en kak riodaibHO
CKOPEJUIMPOBAHHOTO CYNEPOPraHu3Ma, KOTOpas MOABEPIIach B CBOE BpeMs KECTKOW KPUTHKE
CO CTOPOHBI MHOTHX M3BECTHBIX 3BOJIOLMOHUCTOB. J[e0 B TOM, UTO 3BOJIIOLUS OHOChEphl B
pamkax KoHuenuuu I'en MHTEpHpeTupyercs Kak €€ MHAWBUIyallbHOE Pa3BUTHE (3MUIEHE3) U
COBEPLICHCTBOBAHUE CAMOPETYJIATOPHBIX CBOWCTB. OIHAKO € TOYKU 3PEHHUS TPAIULIMOHHOU
HAayKH TaKHE XECTKO CKOPPEIUPOBAHHBIE CHUCTEMbI BBICOYANIIEH CII0)KHOCTH CO BPEMEHEM
HEM30€XKHO AErpagupyroT U pacnanatorcs. JKUBble OpraHu3Mbl TaKKe OTIMYAET BbICOUaimas
CJI0KHOCTb oOpraHusauuu. Ho mis mopnepKaHus 3TOW CHOKHOCTU M YHOPSAOYEHHOCTH B
IPUPOZAE MCIOJIB3YETCS MEXaHW3M KOHKYPEHTHOTO B3aUMOJEHUCTBUS OCOOEH, B pe3yibTare
KOTOpPOr0 B IIOTOMCTBE BOCIPOM3BOIATCSA TOJIBKO TE€ W3 HUX, KOTOPBIE COXPAaHWIM ITY
BHYTPEHHIOIO yIIOPSAJOYEHHOCTD.

Opnaxo I'est cymecTByeT B €JMHCTBEHHOM YHCIIE U, CIEA0BAaTENbHO, BOCIIPOU3BOAUTHCS OHA
HE MOXKET, KaK HEBO3MOXXEH, 0 3aMe4aHulo0 OpHTaHCKOro »skonora Puuapma JlokuH3a,
€CTECTBEHHBIN OTOOp HamOoJiee MPHUCIIOCOONICHHON W3 IJIaHeT. A CIeIOBATEIbHO, HE MOXKET
UATH pPEUYd MU O CKOJNbKO-HMOYIb JUIMTEIBHOM COXPaHEHUHM crnocobHoct [enm K
CaMOPETYJIMPOBAHUIO, €CJIM TOJIBKO HE MBICIIMTB 3a HEW yropsipouuBarolei soau Teopua. Mnu
xe ([0 MPOHMYECKOMY 3aMEYaHuI0 KaHajackoro yuéHoro doppa [lynutia) — KomuTeTa
OMOJIOTHYECKUX BUOB, €XKETOJHO COOMPAIOMIETOCS C IENBI0 JOTOBOPUTHCS O KIMMAaTe M
XUMHUYECKOM COCTaBe IUTAHEThl Ha cieayromuid roa. IIpoTuBomocTaBUTh 4YTO-THOO ATOM
kpuTtuke JlaBIOK He cymen, 4YTO B HUTOre CHOCOOCTBOBAJO JUCKPEIUTAIMU — HJIEH
(opMHpoBaHus OJArONPHUATHOMN I AKHU3HU CPEbl CPEACTBAMU CAMOM KU3HHU.

Buocdepa kak «pbIHOK» OMOTEXHOJIOTHIA

Wnewn JlaBnoka okazanu, 6ECCIIOPHO, PEBOIOIMOHU3UPYIONICE BIUSHIE HA YMBI, XOTs caMa
€ro KOHIENIMs ObUIa BCTpPEUYEeHA aKaJIeMUYeCKOI HayKol BeChbMa CKENTHUECKH.

JanbHelimee pa3BuTue mpoodieMa nojaepKaHus yCTONUYUBOCTH KU3HU Ha 3eMile Noydunia
B TPyAax HpEeICTAaBUTENsl POCCUICKON HKOJOTHYECKOM ILIKOJIBI, MeTepOyprckoro ouodusuka
B. T'. 'opmikoBa. Ero Teopusi, okoH4uarenbHo oopmubiiascs k cepeaune 1990-x romos, Oblia
Ha3BaHa TEOpHEH OMOTUYECKOM perynsluu oKpyskaromiei cpeasl. [Ipudém nmpenioxKeHHbIH UM
Hay4HBIN [TOAXO0J B KOPHE OTJIMYAJICA OT nmoaxoaa Jlasnoka.

[Tpexne Bcero, uccienys MeXaHU3Mbl OMOr€OXHMHYECKOTO Kpyroodopota, ['opuikoB kak
Obl MOMEHSJI MECTaMU IPUYMHBI U CIEJCTBUS, OTBEAsS LEHTPAIbHOE MECTO KPYrOBOPOTY
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BEIIIECTBA W DHEPIUU HA YPOBHE OTACIBHO B3STHIX OMOTHYECKHUX COOOIIECTB, U B IEPBYIO
ouepeb — OHMOTeOIIeHO30B, 3TUX, N0 BhIpakeHHIO TumodeeBa-PecoBckoro, «3neMeHTapHbIX
eAMHHUID OHOChEpEHI.

Kak u3BecTHO, Kax/10€ Takoe COOOIECTBO OCHOBAHO Ha TECHOM B3aUMOJICHCTBUU U TOHKOM
COTJIACOBAHHOCTH BCEX BXOJSIIUX B HETO BHUJIOB — PAcCTEHUM, TpUOOB, MUKPOOPTAaHWU3MOB,
MEJNKUX OECHO3BOHOYHBIX, — BCTPOEHHBIX B CIIOKHBIE TPOPHUUECKHE HEMOYKH, O KOTOPHIM
[MUPKYJIUPYIOT SHEPTUS U HEOOXOIUMBIC JIUIS UX JKU3HEIEATSIBHOCTH XUMHUYECKUE BEIICCTBA.
HmenHO 3Ta kKECTKash CKOPPENMPOBAHHOCTh BUAOB BHYTPH COOOIIECTBA — IMPU OTCYTCTBHH
MEXBUJIOBOM KOHKYPEHIIMM M TIOYTH TIOJHOM 3aMKHYTOCTH KPYTrOBOpPOTa BEIIECTB —
MO3BOJIAET €My MOJACPKUBATH MAPUTET CUHTE3a U PA3JI0KEHHUS OPraHUYEeCKOTo BEIIeCTBa, PH
KOTOPOM TPAKTHYECKH HE BOSHMKAET OTXOJIOB. A B Cllydya€ TOTO WJIM WHOTO BO3MYIICHHS
OKpYXarolie Cpedpl —  TeMIepaTypHO-KIMMATHYECKUX  TEpenajoB, BYJIKAHUYECKUX
BBIOPOCOB, M3MEHECHHS KOHIIEHTPAIIMN OMOTE€HHBIX BEIIECTB U T. I. — COOOIIECTBO pearupyer
TaKOM TepecTpPOHKON MpOoTeKalomMX B HEM OOMEHHBIX MPOIECCOB, KOTOpas MO3BOJISET
KOMIICHCHPOBATh HEOJIArONMPHUSITHBIE (DPU3UKO-XMMHYCCKHE H3MEHEHHS CPEIbl U CIIOCOOCTBYET
e€ BO3BpAILEHUI0O B HEBO3MYIIEHHOE COCTOSHUE (AHAJOTUYHO JAeWcTBUIO MpuHIHMa Jle
[[larenbe 1ist TEPMOAMHAMUYECKHA YCTOMUNUBBIX HEXKUBBIX CHUCTEM).

Xpynkoe paenogecue ouocgepot

[TonsiTe MOTOABI YK€ JaBHO CTal0 B HAaIEM CO3HAHUHM HApUIIATEIbHBIM, KaK CHHOHHUM
Yero-To0 HEHAJEKHOTO, HEYCTOHYHMBOTO, 3BIOKOTO. YBBI, TO K€ CaMO€ MOYKHO, B IIPHHIIUIIC,
OTHECTH W K 3E€MHOMY KIIMMAaTy, XOTS JIIOJM TOJIBKO HEJaBHO HAyald 3TO OCO3HABaTh U
3ayMbBIBaTbCs HAJ TEM, YTO K€ BCE-TaKM OO0ECIEYMBACT KIMMATy OTHOCHTEIBHYIO
CTaOUIBPHOCTh M TPUTOAHOCTH JUIA pa3HooOpasHbIXx (opM >Ku3HU. B camom gene, Kak
MOKA3bIBAIOT PAJAMOU30TOINHBIE HCCIIEIOBAaHUS OCAJO0YHBIX OTJIOXKEHUH W TOPHBIX IOPOJ,
CpelHsisd MpU3EMHas TeMIlepaTypa Hallel MIaHeThl Ha MPOTsHKeHUU mocienHux 600 MiH JeT
konebanach B mHTepBasie npumepHo 20°C, omyckasch B JICIHUKOBBIC Tiepuoabl 10 +5°C u
MOJHUMAsACh BO BpeMs MaKCHMalbHBIX TmoTemneHuit g0 +25°C. A coBpeMeHHas
cpenHernobanpHas Temreparypa +15°C coxpassieTcs yke MHOTO CTOJIETHH ¢ KOJICOAaHUSIMHU,
HE MPEBHINAIOIIMMU  JIeCATHIX Joield Tpamyca. W oaTo, Mexay mpodyuM, Haubosee
OnmarompusiTHAas TEMIlEpaTypa ISl MOJABIISIONIETO OONBITMHCTBA HA3EMHBIX OHMOJIOTHYECKHX
BUJIOB.

Ho uyto e cnocoOCTByeT MNOAAEpKAHUIO TaKOW OJaronmpusTHOM Ui BCEro >KMBOIO
TeMIepaTypsl Ha (OHE BCEX TeX KaTaKIM3MOB — aCTEPOUAHBIX aTaK, TPaHIUO3HBIX
OJIEZICHEHUH, BCIUIECKOB BYJIKAHUYECKOW aKTUBHOCTH, MOJIBUYKEK U Pa3JIOMOB 36MHON KOPbI U
np., — 4YTO MEepeHeclia 3a CBOI0 AONTYI0 ucTopuio 3emis? W yTo MemaeT Hallel IiaHeTe
OXJIAJIUTHCS O MUHYCOBBIX TEMIIEPATyp, Kak y OJrpKaiIero cocefa 1mo COJHEYHOM cCHCTEMeE
Mapca c ero oneneHeBIIeld U cMEP3LIEHCS MOBEPXHOCTHIO, HIIM PA30TPETHCS MO JEHCTBUEM
napHukoBoro 3¢dexra mo +400°C, kak y BeHepbl ¢ e€ MOTHOCTHIO MCHIAPUBLICHCS BIIArOM.
Benp ¢ Touku 3peHus CYNIECTBYIOIIMX 3aKOHOB MPUPOIBI TOJIBKO JBAa ITHX COCTOSHHUS U
MOXHO TIPU3HATHh I[IO-HACTOSIIIEMY yCTOWYMBBIMHU, WJIH, KaK TOBOPAT, (PU3MUECKH
BbI/ICTICHHBIMU.

HekoTopele M3 NpUYMH JIE€KaT, TaK CKa3aTb, Ha MOBEPXHOCTU U XOPOILIO H3BECTHBI
COBPEMEHHOM Hayke. OTO, TMpexae BCEro, CTAOMIBHOCTh COJHEYHOTO W3IYYCHHUS U
MOCTOSTHCTBO JIOCTHTAIOMIEH 3eMiii ero CBeToBOW 3Hepruum — mopsaka 1360 x/M. Oto
MOII[HAs OKEaHWYeCKas M BO3IYIIHAs MPOCIOWKa, CIyXKallas akKyMyJIsTOpOM TeIula Ha
IUIaHeTe. JTO TEepeMENINBaHUEe BO3AYIIHBIX MAacC B HIDKHHX CIOSIX atMoc(epbl M MOUIHBIE
OKEaHMYECKHe TEYeHHS — OT OJKBAaTopa K TONOCaM U O0paTHO, CrIIaXHBAIOIIHNE
TEMIIEPATYyPHbIE SKCTPEMYMBI Ha pa3HbIX 3€MHBIX IIUPOTaX, U T. A. 1 BcE xe 11t o0ObsCHEHUS
OTMEUEHHOW BBIIIE TEMIEPATYypPHO-KIMMATUYECKOW YCTOMYMBOCTH STUX YHUCTO (UBUYECKUX
(dakTopoB, MO-BUAUMOMY, HENOCTaTOUHO. W yuéHble BCE OOJIblIEe CKIOHSIOTCS K MBICIH, YTO
BaXHEHIIIMM rapaHTOM >KU3HH Ha 3eMiie SBIISETCS caMa KM3Hb, TO €CTh Hacemstomas e€ OuoTa.
WNuro wuMeHHo xuBasi OMOTa NPENMATCTBYeT JAerpajallud OKpYXKaroulell cpeasl 110
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HEIPUTOJTHOTO ISl )KU3HU COCTOSIHUS, UTO B IMOJIHOM Mepe OTHOCUTCA U K €€ KIMMaTU4eCKOU
COCTAaBJISIOIIICH.

B HayuHo-monmyJnsipHOH JMTEpaType HEyCTOMYMBOCTh TEMIIEPATypPHO-KINMAaTHYECKOTO
OanaHca 3eMIId HepeIKO CPAaBHUBAIOT C IIAPUKOM, HAXOISAIIMMCS Ha BEPIIUHE OCTPOKOHEUHOM
NUPaMU/IbI, CUMBOJHU3UPYIOMICH OJArONMPUSATHBIE ISl JKU3HU KIMMAaTHYECKHAE MapaMeTphl.
Kakoe-To BpeMs MIapuK MOXKET YIEp>KHUBAaTbCA B 3TOM IIATKOM IOJIOKEHUHU, HO JOCTATOYHO
Ja)K€ HE3HAYUTEJIbHOTO BHEIIHETO BO3JEHUCTBUS, 4YTOOBI IIApUK, IOTEPSIB PaBHOBECHE,
CKAaTWJICA K OCHOBAaHMIO MUpaMUJbl. BOT 3TO mosiokeHue 1mapuka y OCHOBAHUS NMUpaMUIbl U
ABIIIETCS JUUIsl HErO IMO-HACTOSIIIEMY YCTOWYUBBIM, TO €CTh (PU3NYECKU BBIJACIECHHBIM. A eciu
BbIpE3aTh Ha BEpIIMHE MUPaMUIBI AMKY 10 Gopme mapuka? Torna Mbel coO3qaAUM JUIS HETO emié
0JTHO (PM3UYECKH BBIICTICHHOE MOJIOKEHUE, B KOTOPOM OH CMOXET HAaXOJUTHCS HEOTPEACTEHHO
nonroe Bpemsi. Hedro mogoOHOe MMEET MECTO M B CIIy4ae ¢ 3€MHBIM KIMMAaToM. TONBKO 3Ty
«SIMKY YCTOWYMBOCTW» Ha BEPIIMHE KPUBOU cO3MaET JUIsl HEro cama OuoTta, o0ecrednBaroas
eMy yxe He pu3udecku, a OMOTHYEeCKH BbIIeTIeHHYI0 cTabmibHOCTh. ([lo MmaTtepuanam
caiita buotnueckast peryJisiims)

Taxk, npu u30bITKE B aTMOC(HEPHOM BO3/IyX€ YTIIEKUCIIOTO ra3a YCUIMBACTCS OpraHUYeCKHi
CUHTE3 U MaJIOAKTUBHbIE (POPMBI OPraHUYECKOrO yriepoja «KOHCEPBUPYIOTCS» B MOYBEHHOM
rymyce U TopdsHuKax. HemocTaTok yriekucioro raza BOCIONHSETCA 3a CUET pa3ioKEHHUS
paHee co3JaHHBIX 3amacoB OopraHuku. COOCTBEHHO, B 3TOM — B HM3MEHEHHHM COOTHOILEHUS
MEXIY CHUHTE30M OpPraHMYECKOro BEUIECTBA M €ro JECTPYKUUEH — M COCTOUT OCHOBHOM
UHCTPYMEHT BO3JEHUCTBUS OHOTHI Ha OKpPYXAIOIIyI0 Cpeay Ha YPOBHE KaK OTIEJbHBIX
9KOCHUCTEM, TaK U Ouochepsl B IIEJIOM.

OpnHako BCE€ CKa3aHHOE CIPaBEJIMBO JIHUIIb B OTHOUIEHUM MOJHOLIEHHBIX, HEHAPYIIEHHbIX
OPUPOJIHBIX CO00IIecTB. B UCKycCTBEHHO C(HOPMUPOBAHHBIX COOOIIECTBAX, HAMPUMED
arpolieHo3ax, IJleé Pa30OMKHYTOCTb KpPYTrOBOPOTa BEIIECTB JOCTHIaeT JECSATKOB IPOLIEHTOB,
pacTeHus He MOTYT HOpPMajbHO pa3BUBAThCsl O3 BHECEHUS B TOYBY OPraHUYECKUX U
MHUHEpAJIbHBIX YJI0OpeHuil. A Tak Ha3bIBaeéMble CHHAHTPOIHbIE BHJbI — BOPOObHU, JOMOBBIE
MBIIIK U JAp., TPUCIIOCOOMBIINECS K CYIIECTBOBAHHMIO 3a CUET 4YEJIOBEKa, YK€ HECIIOCOOHBI
BEPHYTbCA K CBOEMY €CTECTBEHHOMY COCTOSHUIO B CHIy H3MEHEHHOM TI€HETUYECKOU
IPOrpaMMBl.

IIpuponHble BUABI TakKe IMOJIBEPKEHBl HACIEACTBEHHBIM MyTamusM. A 310 ¢
HEN30€)KHOCTRIO CKa3bIBAaeTCsI Ha CIOOCOOHOCTH BKJIIOYAIOLMIEr0 MX COOOIIeCTBAa K
NOJ/IeP’)KaHUI0 3aMKHYTOTO KPYroBopoTa BemiecTB. Ho Takue MyTaHTHbBIE COOOIECTBA B CHITY
UX DKOJIOTMYECKOM HECOCTOATEIBHOCTH IIOCTENEHHO BBITECHSIOTCS W3 IKOCUCTEMBI,
0CBOOOXK1ash MECTO CBOMM OoJiee ycremHbM cocensaM. U xots 6uocdepa U 31€Ch MBICIUTCS
KaK eJIMHOE LeJoe, OTMajaeT HaJoOHOCTh B HJAEE CYNEepOpraHu3Ma, a 3aJloTOM COXPaHEHUS
CTaOMJIBHOCTH OKPY’KAIOLIEH Cpeabl BBICTYNMAET €CTECTBEHHBIH OTOOp, 3aKpeIUIsIomMi B
MOTOMCTBE BUJIOBOM M I'€HETHYECKUN cOCTaB HauboJiee aJeKBaTHBIX B SKOJOTMYECKOM IIIaHe
COO0O01IEeCTB.

To ectp mnpupoma, mo [OpIIKOBY, «HABOAMUT TMOPANOK», padboTas ¢ OECKOHEYHBIM
MHOKECTBOM HE3aBUCHUMBIX OINEPALMOHHBIX €IMHUL, MUHUMHU3UPYS TEM CaMbIM CllydaliHble
GbIyKTyaruu, yrpokKarline CyIeCTBOBAHHUIO JTI0O0O0H CII0KHO OpraHM30BaHHOM cucTeMbl. U B
3TOM CMBbICIIe OHOCc(epy MOKHO CPaBHHTH CO CBOOOJHBIM DPBIHKOM, TJI€ B3aMEH TOBapOB U
MPOMBIIUIEHHBIX TEXHOJIOTUNA KOHKYPHUPYIOT OMOTeXHOJOruu. Tak 4To, BUAMMO, HECITy4yailHO
YEJIOBEYECTBO B CBOEM pA3BUTHUM NPULUIO K TOMY JK€ YHHUBEPCAIbHOMY IPHHLHUITY
ONTUMHU3AIMH CBEPXCIIOKHBIX CUCTEM, YTO Ha MPOTSHKEHUN MUJJTMOHOB JIET ObUT anpoOrpoBaH
CaMO¥ IIPUPOAOH.

Koneuno, orpomHas poib OHOTBI B (OPMHUPOBAHMU W OOECIEUEHUU CTAOMIIBHOCTH
OKpY’Kalollel cpeabl, OCOOCHHO Ha JIOKaJbHOM YpOBHE, B 00IIeM, Oblja WM3BECTHA U [0
I'opmikoBa. Ho oH, B pamMkax CBOEH TeOpHH, TJIOOAIM3UPOBAII 3Ty POJIb, MPHUAAT € HOBBIN
CTaTyc, MOMECTHB INPHPOJIHBIE HKOCHUCTEMBI B IIEHTP BCEH 3KOJIOrMYECKOW HpoOJIeMaTHKH.
N ToMy ecTb HEMaAIO OCHOBaHUM.
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Bce HacnpIiaHel o crmopax, 9TO BEIyTCs ceiddac BOKPYr MPOOJEeMBbI KIMMATHYECKOTO
MOTEIJICHHS U BKJIaJa B 3TOT mporecc antpornoreHHoro CO;, BBIACISAIONIETOCS MPU CKUTAHUU
MCKOIaeMoro opranuueckoro TtormiuBa. Kazamocs Obl, OuoTa, pearupyss Ha MOA00HOE
BO3MYIIIEHHE OKpY>Karouieil cpeasl B cooTBeTcTBHM ¢ mpuiuniom Jle Illarense, nomkHa Oblia
Obl morjomare M30BITOYHYIO JIByOKHCh yriepoma B armocdepe. Hoatoro, yBbI,
HE MpoucxoauT. M, kak mokaspiBaeT Trio0aibHBIA aHAW3 3€MJICMONB30BaHUs, HA OCBOCHHBIX
YEJIOBEKOM TEPPUTOPHUSIX KOJIMUECTBO OPTaHUUYECKOTO YTiepoja B HAPYIICHHBIX IKOCHUCTEMAX
HE TOJBKO HE PacTET, HO, HATIPOTUB, YMEHBIIIAETCS, YTO MIPUBOJUT K €r0 MAaCCUBHOMY BBIOPOCY
B armocdepy. [Ipuuém CKOpPOCTh 3TOH 3MHCCHH COIOCTaBMMa CO CKOPOCTBIO BEIOPOCOB
HCKOMAeMoro yriepoaa B pe3yJbTaTe CKUTaHUs HCKOMAeMOro TOIUIMBA. A UCCIEIOBaHHE
My3bIPHKOB BO3/yXa B JICASHBIX KEPHAX AHTAPKTUIBI MOKA3bIBACT, YTO POCT KOHIICHTPAIMH
atMoceproro CO, Hayascsa 3aI0JIT0 O IIUPOKOMACIITA0OHOTO MPUMEHEHUS YIS, HEPTH U
rasa v coBnaji ¢ npoMbinuieHHOM peBomtonreil koHua XVII cronetusa. To ecTh onsiTh-Taku
MPUYUHON 37IeCh MOCTYKUJIa YMUCCHSI YTIIepo/ia, BbI3BaHHASS MHTEHCUBHBIM OCBOCHHEM HOBBIX
3eMeb U TabHEUIMM HACTYIUIEHHEM YeJIOBEeKa Ha JIEBCTBEHHYIO mpupoay. C 3Toro MomMeHTa
u g0 koHuna XIX Beka coxpaHeHHE YCTOMYMBOCTH Ouocdepbl 00ecrnedynBaloch TJIaBHBIM
o0pazoM skocucTeMamMu MUPOBOTO OKeaHa, KOMIICHCATOPHBIM MOTEHIIMAT KOTOPBIX JOCTUT
KPUTHUECKOH OTMEeTKM K KoHIy XIX Beka, mocje dYero Hayaics Mpolecc TII00aIbHOro
WU3MEHEHUS OKPYIKAIOIIEH CpEbl.

Ha ceronusuiHuii 1eHb, Kak MOKa3bIBAIOT pacyEThl, MPUMEPHO MOJIOBUHA HEOPTaHUYECKOTO
yriaepoaa, 00pa3yromerocs Ipyu CKATaHUU MCKOMIAeMOTO TOTUTHBA, aOCOpOMpPYyeTCsi OKEaHOM B
pe3ynbrate (U3MKO-XMMHUYECKHX MPOILECCOB M emé OKono 1/5 mormomaercs OKeaHCKOM
OMOTOW M COXPAHMBIIUMUCS IKOCHCTEMaMH CYIIH; OCTAJIBHOE HaKaIuIMBaeTcs B aTMmocdepe.
Opnaxo e 0onee MOUTHBIM UCTOYHUKOM SMHUCCUU YTJIEPOJA CIY>KUT OCBOEHHAs! YeJIOBEKOM
4yacTh cyln. CUUTAETCs, UTO BCSA 3Ta SMUCCHSI TIOTHOCTHIO MOTJIOMIACTCS HEHAPYIIEHHBIMU WITH
C1a00BO3MYIIEHHBIMA DKOCHCTEMaMHU Cymid M MupoBoro oxeaHa. Takum o00pazowm,
MOCTyIUIGHHE B Ouocdepy yriepoaa BCICACTBHE COKHTAHUS HCKOMAEMOTO TOIUIMBA
HAKJIaJbIBA€TCS Ha O3TOT MCTOYHUK, KOTOPBIM COXpaHUTCS Jdaxe Ha (OHE IOJHOrO
MPEKpaIeHUs] HCIONB30BaHUs yrisi M HedTH. A B clydae eclid 4YeJIOBEUECTBOM OyIyT
MOJIHOCTBIO OCBOEHBI MPUPOIHBIE SKOCUCTEMBI CYIIIM M OKeaHa, MOTOK yriepoa B aTMochepy
BO3pacTET MOYTH Ha MOPSAJOK, TaK YTO JaKe OTKAa3 OT MCIOJb30BAaHUS OPTaHUYECKUX BUIIOB
TOIJIMBA HE MEPEIOMUT KaTaCTPOPUUECKON CUTYaIUH.

C npyroil cTOpOHBI, KaK BUIAHO M3 TOH XK€ JAMArpaMMBbl, JUIsl TOTO YTOOBI MPUOCTAHOBHUTH
HakoruieHne atMocdepHoro CO; mpu HBIHENIHUX 00BEMAxX CHKMTaHUS MCKOMAeMOTro TOIUIMBA,
TO €CTh 3aKOHCEPBUPOBATH HA KakKoe-TO BpeMs HBIHEIIHEe COCTOsHuE Ouochepsl,
YeJI0BEYEeCTBY MOHAI00UI0Ch ObI OCBOOOAUTH IO €CTECTBEHHbIE 3KOCUCTEMBI MPUMEPHO 7%
OCBOCHHBIX UM TepputTopuil. IIpakThdecku 3TO OBLIO OBl PaBHOCHIBHO OTKazy OT
skcruryatauud 40% BOBJICUEHHBIX B XO3SHMCTBEHHYIO [IESATENIBHOCTH JecoB. TakoBa, mo-
BUJUMOMY, II€HA TOTO «TaliM-ayTa», KOTOPBIM YEIOBEYECTBO MOTJIO OBl B3ATh Y MPHPOMLI B
00MeH Ha BpeMsi, HEOOXOIUMOe JIJIsl PEIICHUS JeMOTpadruecKoi, SHEPTreTHIECKON U IPYTUX
HKOJIOTHYECKU 3HAYUMBIX TPOOIIEM.

Teopust OHOTHYECKOW PETYJAIMNA HE TOJBKO TPEACTABISICT aKaJAeMHUYECKUN HWHTEpEC,
HO UMEET HEMOCPECTBEHHOE OTHOIICHHE K BBIOOPY CTpaTerdu YCTOMYMBOTO pasButus. U,
IpeKJe BCEro, OHa MEHSeT NMpuopuTeThl. Eciam A0 cux mop B IEHTpe BHUMAHUS MHPOBOM
OOIIECTBEHHOCTH HaXoJIWiIach OophOa ¢ 3arpsA3HEHHSIMH OKpY’Kalolled cpelbl, TO Terepb
najbMa MepBEHCTBA JI0JDKHA OBITh OTAaHA MpoOJieMe COXPaHEHHS U BO3POXKIEHUS MPUPOIHBIX
OKOCHCTEM, pa3pyLICHHBIX YEITOBEKOM. OJTO JUKTYETCS HE TOIBKO €ro COOCTBEHHBIMH
WHTEpEcaMH, HO M 3a00TOW O BBDKMBAHHH OTPOMHOTO OOJBITMHCTBA OOMTAIONMMX Ha 3emiie
BUJIOB.

Korga B konme 1920-x romoB Bepnanckuit mpumén k uaee Ouochepbl Kak €IHHOTO,
IIEJIOCTHOTO 00pa3oBaHus, (HOPMHUPYIOMIETO OOJMK Halllel IJIaHETHI, a BCKOpe 3a TeM TaHCIH
BBEN KJIIOYEBOE MJII HKOJIOTMUM TOHATHE HKOCHCTEMBI, MUP MPEACTABISICS OOJBIIUHCTBY
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JIOZICH OTKPBITBIM M MOYTH OE3TPAaHUYHBIM, B KOTOPOM YEJIOBEK MOXKET JICWCTBOBATH Kak eMy
3abjaropaccyiuTcs, MpHCIoOcabiuBas M TMepeKpamBasi €ro IMojJ CBOM HYXAbl. A TO, 4eMm
3aHUMAJINCh YYE€HBIC-IKOJIOTH 3a CTEHAMHU JIa0OpaTOpHid, Ka3alloCh OECKOHEUHO HAIEKUM OT
IIOBCEIHEBHBIX JIOACKHX 3a00T M aei. M moHamoOwics moYTH BeK, 4TOOBI 3Ta CBI3b cTajia
OYEBHUIHOMN, a TEPMUHBI «OnoCchepay U «IKOCUCTEMa» BOIIUIA B HAIIl 0OMXO]] HApaBHE C TAKUMH
MOHATUAMHM, KaK, HapuMmep, cyOcuaus wiu npuBaTuzanus. U Bcé ke myTh M0 KOHIA emié
He npoitneH. [ToToMy 9TO MEXIy OCO3HAHHEM 3aBHCHMOCTH YEJIOBEKA OT COBPEMEHHOW eMy
OKpYyXaroliei cpeapl U MOHUMAHUEM BCei OMAacHOCTH e€ Jerpajaliyd B TEpPCHEKTHBE Ha
Oymymiee (0 94€M MPeayPEKIAI0OT FKOJIOTH) «IUCTAHIUSI OTPOMHOTO pa3mepay. Ho npoiitu ero
HEO00X0MMO — YTOOBI 3TO Oyylee BOOOIIE COCTOSITIOCH.

YYJHASA HAYKA
bawk /1.

«9mo Hoeo2o 6 Hayke u mexuuxey Nell, 2005

Bpemena «Oomnbmioi» coBeTckoW Hayku mponutd. Poccuiickas akajgemusi HayK, COXpaHUB
MOYTH BCE TMPHU3HAKUA «OOINBIIOW» COBETCKOM aKaJeMuu, — HE €JIUMHCTBEHHBIH KUBOU
NaMSATHUK YIIEIIIeH 3MOXH B MOCTCOBETCKOM Mei3axe, HO OT €€ ObLIOro MOTyIECTBa Majo
4yTO ocTanoch. M Ha Mo3HaHWe HEBEJOMOT0 KPOME HEE TeNephb MPETEHAYET BEIMKOE MHOXKECTBO
HOBBIX aKaJIeMUH, HEPEAKO C UyJHHIMU HA3BAHUAMM, U TaM U30UPAIOT B aKaJE€MUKU UyIaKOB.
A OT «albTepHATHBHOW HAYKH», KOTOPYIO TaM CTPOST, aKaJleMUKH «OOJBIION» akaaeMuu
MPUXOJAT B yKac.

S.0.S.

Becnoit 1999 rona Poccuiickas akanemust Hayk oOpaTwiach C BECbMa JIPaMaTHUECKUM
MOCIIaHUEM K «HAy4dHbIM paboTHHkaMm Poccuu, mpodeccopam u mnpenojaBaresisiM By30B,
YYUTEJISAM IIKOJ ¥ TEXHUKYMOB, BCEM WICHAM POCCHUHCKOTO MHTEIUIEKTYaIbHOTO COOOIIECTBAY.
Tam, B 4aCTHOCTH, TOBOPUJIOCH: «B OTe€UeCTBEHHBIX TOCYJapCTBEHHBIX U YacTHbIX CMU He
npeKpalaeTcs madai KoJIyHOB, MaroB, mpopuiareneii u npopokos. [IceBmoHayka crpeMuTCs
MPOHUKHYTh BO BCE CJIOM OOIIECTBA, BCE €r0 MHCTUTYTHI, BKIIOUas Poccuiickyro akajaemMuio
HayK. OTH UppalMoOHalIbHBIE W B OCHOBE CBOCH amopallbHble TEHIEHIIMU, OECCIOpHO,
MPEJICTaBIISIIOT COOO0M CEPhEe3HYI0 YIpo3y ISl HOPMAJILHOTO TyXOBHOTO PAa3BUTHS HALIUNY).

3a mpomieAlMe ¢ TOr0 BPEMEHH TOJbl OCTPOTa CIOPOB, Kaxkercs, cnaia. C 3KpaHOB
TEJIEBU30POB MCYE3IH Hanboyiee OAMO3HBIE JTUYHOCTH, K ACTPOJIOIMUYECKUM MPOTHO3aM JIHOIU
CTaJId OTHOCUTKCS 0OJIee UPOHUYHO, JICUUTHCS HAIO)KEHUEM PYK TOXKE PUCKYIOT BCE MEHBIIIE U
MeHbIe Jroneid. I tem He MeHee mpoOiieMa ocraercs. 3akiiodaeTcss OHa B TOM, 4YTO 3a
pa3BUTHE HAayKH B3sUIMCh HempodeccnoHanasl. OHM, He 00J1aas HU JOJDKHBIM 00pa30BaHUEM,
HU Pa3BUTOM KyJbTYypOil MBILIUIEHHS, OEpyTCs Mpenajaratb CKOpOINAaIUTENbHBIE OTBETHI Ha
CJIO’KHEHUIIIME BOIPOCHI — O CTPOCHUU MATEPUHU, 3BOJIOLUN BcCeneHHOU, nIpupoae CO3HAHMI,
npenonpeesneHuu cyap0bl. X mpuTs3anus Ha pelieHue 3a/1a4, HaJl KOTOPbIMH JJOJT0€ BpeMs
OWIIMCH JTydITUe YMBI Y€JIOBEUECTBA, TOJKHBI ObUTH OBl BBI3BIBATH TOJIBKO CMEX U YJIBIOKY, HO
3TOTO HE MPOUCXOJIUT — K HUM YacTO MPUCTYIIUBAIOTCS CO BHUMAaHHUEM, a IIUpOKas myOiuka
MPUHUMAET TUIOJIbI X JACSATEIHHOCTH 3a HAYUHbIE TOCTUKEHUS.

Bot onun u3 HemaBHMX npuMepoB. OMCKUN KOHCTPYKTOp Anekcanap MibuH sSKkoOBI HaIIesn
KOMIIAKTHOE JI0KA3aTeNbCTBO BEIHMKOW TeopeMbl depMa, 0 KOTOPOW, MO €ro COOCTBEHHOMY
NPU3HAHUIO, Y3HAJ CIIy4alHO, «IPOJINCTHIBAs SHIMKIIONEINIO HAa MalcKue mpa3gHuku». Ha
JIOKA3aTEeNbCTBO ATON TEOPEMBI YEIIOBEUECTBY TOHAO0MIOCH TIOUTH YEThIPECTA JIET, MPHUIILIOCH
CO3J1aTh HOBBIN pa3zesl TEOPUH YHUCEI, U BCE PABHO OHO B CAMOM CKAaTOM H3JIOKEHUU 3aHHUMAET
okojo Tpexcor ctpanun. Ho Anekcanap WneuH, 00ayMmbiBas 3agady BO BpeMs YTpEeHHEH
YUCTKHU 3y0OOB WJIM MPUTOTOBJICHUS MIALUIBIKA HA Jayde, ObICTPO Hallled T0Ka3aTelbCTBO JUIMHOM
BCETr0 B TPH CTpaHUIIBL. J[ake TO KpaTKOoe M3II0KEHUE €ro JO0Ka3aTelbCTBA, YTO OMyOIuKOBaIa
«HoBas razera», cOAEpKUT OYEeBUAHBIC MHOTHM omuOku. Ho xomtern MnpuHa mo Axkagemun
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BO3/IyXOIJIABaHUSI M KOCMOHABTHKM COYIM, 4YTO JIOKa3aTeJIbCTBO BEPHO, M C IUIOXO
CKPBIBAEMbIM HEJOBEPUEM MPEIOKHIN MPOBEPUTH €r0 MaTeMaTHKaM, YXKE 3apaHee rOTOBbIC
OOBMHUTh WX — B CIydae HEH30EKHO OTPHUIATEIBHOIO pe3yJibTaTa JKCIEePTU3bl — B
MPEB3SITOM OTHOIICHUHU, BEI3BAHHOM 3aBUCTHIO.

CoObITHiI TIOJOOHOTO pOJa MHOXECTBO, M KaXKJIO€ W3 HUX TaWT B ceOC MHOMXKECTBO
omacHocTei. [Ipexne Bcero, o0HO OCKOPOISET BKYC — B TOM ke Mepe, B KaKoi ero 0CKopOseT
BcE¢ Oe3mapHoe. Kpome TOro, oHO poXKIaeT B MyOJIMKE JOXKHOE MPEACTABICHHE O TOM, YeM
3aHMMAIOTCSI yY€HBbIe, KTO OHM TaKHe W JUJIsl 4ero BooOIIe HayKa HYy>XHa COBPEMEHHOMY
obmecTBy (M HyXHa J1 BooOImIe). Takum 0Opa3oM, OCHOBAHUWI IJIsi TPEBOTH y aKaJCMHKOB
n3 PAH 0OoJiee ueM 10CTaTOYHO.

O0pa3 Bpara

Hano nmpu3Hate, 4To 4yJaKy MOMAJAIMCh M CPEIH BIIOJIHE YBA)KAEMBIX B HAIIH JTHH YUCHBIX.

Tak, s K. O. ILluonkoBckoro obIieHne ¢ aHreiaamMu ObUIO CaMbIM OOBIYHBIM [JE€JIOM; OH
TPYAMIICS HAJl HIee KOCMUYECKOTO IMOJIETa B YACTHOCTH JUIS TOTO, YTOOBI pacCEeNIUTh aHTeJIOB
0 KOCMOCY. B ueM 1 nmes1 MHOXeCTBO €JMHOMBIIIJICHHUKOB U MOC/Ie0BaTeNeH.

MHe Kak peJakTopy akaJeMUYECKOro >KypHaja pEeryJjsipHO MPUXOAUTCS HUMEThb JIEN0 C
pa3IMYHBIMM YyJlaKaMH, MbITAIOUMMHUCA TaK WIM HMHA4Ye Y3aKOHUTh PO AEATEIbHOCTH, K
KOTOPOMY OHH MHTAIOT mpuctpactre. CoBceM HETaBHO S OTYYHJI MUCHMO OT OBIBIIUX HAIIMX
COOTEUYECTBEHHUKOB, NIEPECETUBIINXCS HA HEMELIKYIO TIOYBY B ropoj; AyrcOypr. OHM nucanu o
cBoeil 0opbOe 3a mpusHaHue «3akoHa Huxonas Ky3aHCKOro», OTKpBITOrO MMU B COUMHEHUSIX
9TOr0 HEMELIKOT'0 KapAuHajia, KOTOpble NePEeBOIMIINCH Ha PYCCKUMN S3bIK M U3/1aBAIUCh B KOHIIE
80-x romoB. K mnmceMy mnpumiaramach MEpenucka aBTOPOB € TEPMAHCKUMH (U3UKAMU H
pykoBojactBoM OOmectBa Hukonas Kysanckoro. IlepBble oTpunanu CyliecTBOBaHHE
00Hapy»KEHHOI'0 MMM 3aKOHA, a BTOPbIE HE HAXOJWJIM €ro B PYKONUCSX KapauHajia. ABTOpPHI
Ha/IesUIMCh, YTO IIMPOKasi HayyHasl OOIECTBEHHOCTh Ha POAMHE MOMOXKET UM HAWTH HpaBiy.
3aKOH, OTKPBITBIA UM, ObUT OUY€Hb HPOCT: «YeM ObICTpee ABHMKETCS dJEMEHTapHas 4acTulia,
TEM MEHEE UCKPHUBIIEHA €€ TPACKTOPHD».

HeonpsATHO OA€THIX MOXWIBIX JIOACH € TOpAIIMMM IJa3aMd WIH, HAao0OpOT, MOHYpPO
IISAAIAX B TOJ, sI HAy4MJICsS paclo3HaBaTh €Ille JI0 TOro, Kak OHU OTKPBIBAIOT POT: JIOJTHE
roJbl HEMpPU3HAHUS JHOO0 3aKasAIoT M300peTaTesiss BEYHOTO JBHTATENs, JIMOO TOBEPraroT B
yHbiHMEe. Ho cTpacTh moBenaTh MHpPY O CBOEM TBOPEHHHM BCE K€ CHIIbHEE HEKEIaHUs
OKPY’KaIOUIMX MX CIIyIIaTh W BCEOOIIETO Pa30oyapoOBaHUs B BEUHBIX JABHTATEISX JIIOOOTO poja.
Nx Oe3Haze’)KHOE YyJauyecTBO JaXKe BBI3BIBACT OIpeJesieHHOe couyBcTBUE. M s He Mory
yAEpKaThbCs OT KPaMOJIBHOM MBICIIH: @ UTO €CJIM HareyaTaTh OJHY KOPOTKYIO 3aMETKy O HOBOI
MOJEJIN BEYHOIO JBUraTelss, JaB IIOTOM, MOXET OBbIThb Jaxe B CIEIYIOLUIeM HOMepe,
OINPOBEPKEHUE OCHOBHOM €€ MJeN U 3aMETUB, YTO BEUYHbIC JBUTATEH, KaK U MPEII0JIarajioch,
HEBO3MOXXHbI? BOT Korza 3aBupajibHble HIeH MPUOOPETAIOT MIHUPOKYIO ayJUTOPUIO, HA CMEHY
YyJJaueCTBY MPUXOANT JDKCHAYKA.

JI’keHayKka U BJIACTH

CaMoe HeNpusATHOE MPOUCXOIUT, KOTAAa AayAUTOPHs, OTKpBITas 3aBUPAJbHBIM HUACSM,
pacmupsiercss 6marogapsa Binactu. Ecnu Jleonun Minbuy bpexHeB noBepsil cBO€ 30pOBbE
tonbko YazoBy m Jlxyne [laBuramBunu, to npu bopuce Hukonaeuue Enbumne Kpemib
HABOJIHUJIM 1IEJIbIE MOTUHIIA LeTUTeNel, YepHbIX MaroB u actposioroB. B MUC ObL11 B34ThI Ha
paboTy HECKOJIBKO JIECATKOB 3KCTPACEHCOB, KOTOPHIM HAJIEKAJI0 Pa3bICKUBATh MPONABIINE B
Talre BEPTOJIETHI, IPEACKA3bIBATh 3EMJICTPSICEHUS U TepakThl. I MHE TpyIHO ynepxkKaTbCs OT
MbICIHM, 4TO M3 Kpemisd mocTymanu CpencTBa Ha INMOAJNEP)KAHUS PA3IUYHBIX COMHUTENBHBIX
Tejenepenad u NEPUOINYECKUX U3IaHAMN.

B coBeTckue roznpl MOMCKaMu JIydeld CMEPTH, UCCIENOBAHUEM JIIOJIEH C TapaHOPMAJIbHBIMU
cnocobHocTsimu, caexenneM 3a HIIO u  «paboToil» € «KOHTaKTEpaMu», YMEBIIMMHU
«OTKpbIBaThb KaHal OOLIEHHA» C BHE3EMHBIM pa3yMOM 3aHUMAIUCh BO MHOI'HMX
UCCJIEIOBATENbCKUX OpraHU3alMIX, BXOAAIIUX B PAa3IMYHbIE CHUIIOBBIE BEJOMCTBA. AKaJeMUK
AnekcanapoB, pemmuBmmiics B 1991 rogy 3aroBoputh nyOnumuHO O paboTax, KOTOpHIE
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BBITIOJIHSIFOTCS T10 3aKPBITOM TeMaTHKe, IOKa3ajl MyOJuKe TOIbKO BepXyIIKy alicOepra. B 6omee
MO3/IHUE BpPEMEHA, KOrJa Ha HayKy OIOJDKETHBIX JEHEr TpaTWIOCh MEHbINE, MEHbIIE HX
TPaTWJIOCh M Ha JDKGHAyKy. 3aro OOoJbllle HX IMOTCKIO W3 HEKHX «BHEOIOIKETHBIX
UCTOYHUKOBY». W BCE-TakM HE COBCEM SICHO, KTO (DMHAHCHPOBAl IPHUKA3 3aMECTUTEN
reHepanbHoro aupexkropa PKK «Oneprus» xunorpamMmaMu [IOCTaBJIATh Ha KOCMUYECKYIO
cranimio «Mup» KaMHH, 3apsyK€HHBIE B IPECIOBYTBHIX NHpamuiax l'onoma, u 3akanblBaTh
TaKWe JK€ KaMHH 10 TEepPUMETPy MOCKBBI, YTOOBI 3aIIUTHTH TOPOA OT HaIBUTAIOIICHCS
SMMIEMHUH Ipunna (MHTEPECHO, HE B MIPUU JIU 3TO MPUIyMan?)

BepositHo, mpesunuym PAH moctymun Obl JormuHO, e€ciau Obl OOBHHWIJI B TOTBOPCTBE
NPOHUKHOBEHUIO NICEBJAOHAYKH BO BCE CJIOU OOILIECTBA CYLIECTBYIOIIYIO CUCTEMY BJIACTH WIIH,
o KpaifHeli mepe, omnpexaeneHHble ee cTpykrypbl. Ho PAH HacTonbko BhucaHa B cuctemy
BJIACTU M HACTOJIBKO 3aBUCHUT OT Hee (PMHAHCOBO, YTO HE CMOIJIA aJpecoBaTh €il OOBHHEHUE,
TaK W IMOBHCILIEE B BO3AYXE.

AKaJieMHUH IPOTHBOECTECTBEHHBIX HAYK

[Tapaokc MOCTCOBETCKOW POCCUMCKON HAYKHU 3aKJII0YAJICA B TOM, UTO U OT HOBOM HAYyYHOU
NOJIMTHKHA TOCYJIApCTBA, W OT CKJIAJBIBAIOIIErOCs B OOIIECTBE OTHOIICHUS K HayKe BOOOIIE
Oonbiie Bcero ctpagana uMmeHHo PAH. Ho ona mo mnpuuumHe cBoeil mpsiMOH OT HHUX
3aBUCHUMOCTH HE MOTIJIa PEHIMTHCA Ha OTKPBITYIO KPUTHKY. B TO ke Bpems cTaiau B OOJIbIINX
KOJINYECTBAX MOSABIATHCS PAa3MUHble OOIIECTBEHHbIE aKaJeMHH, OIOKEThl KOTOPBIX
MIOTIOJTHSUTMCH M3 HETOCYIapCTBEHHBIX cpencTB. OHM MOTIIN ¢ OOoJbIIel CBOOOI0M KPUTUKOBATH
rOCyAApCTBEHHYIO IOJIMTUKY, HO HE JeNajlyd U HE JEJAl0T 3TOr0 NPOCTO MOTOMY, 4TO 3Ta
HOJUTHKA UM BO OJaro.

Kpowme yxe ynoMmsiHyTo! B cBsi3u ¢ AnekcanapoM MnbuHbIM AKageMuH BO31yXOIUIaBaHUs U
KOCMOHABTHUKH JDKEHayKa Haiwia cebe mpuctaHumie B Poccuiickoil akaaeMuu eCTECTBEHHBIX
HayK, MexayHapogHoH akagemMuu UWHGOpMaTU3alud, MEXIyHapOIHOW WHKEHEPHOU
akaneMu, MexIyHapOJHOM akaJeMUM HayK BBICIIEH IIKOJIBI, POCCHMICKONW WHYKEHEPHOU
akagemuu, AkKaJleMHH  TEXHOJIOrmueckux  Hayk PO, MexayHaponHol — akageMuu
SHEPronH(POPMaITMOHHBIX HayK. CITIMCOK MOKHO TPOIOJKHTE. 000 BCEX ATHX aKaJAeMHUIX H UX
pOJM B pacHpOCTPAHEHUHU JDKEHAYUYHBIX YUYEHMI MHOIO roBopuTcs Ha 3acenanusax PAH, B
ocobenHoct wienamMu Komuccnu o 6oprde ¢ ikeHaykoil. Ho ecniu M BepuTh, TO M B caMoit
PAH mxenayka Hanuia ce6e npuctaHuie. XoTs Obl B Jiuie akagemuka @oMeHKo, HanpuMmep.

HUcrtopus y4ywur...

HenaBHss ucTopust y4UT TOMY, YTO JUIsl POKIACHUS JDKEHAYKHM HYXKHO COCIMHEHHE JIBYX
0OCTOSTENILCTB: HEBEXKECTBA U CIEMOM Bephbl. B 3TOM cMbicie, Ka3anoch Obl, TPYAHO HAWTH
Oosee sipkuii mpuMmep JokeydeHoro, ueM Koncrantun I{uonkoBckuii. Kak B cuily CTECHEHHBIX
MaTepHalbHBIX 00CTOSTENLCTB (MepBble rofbl B MockBe L{noakoBckuii »xnin Ha 3 KOMEHWKH B
JIeHb), TaK W MO TPUYMHE IIJIOXOTrO0 3/10pOoBbi (OH C JETCTBAa CTpajajl TIyXOTOM)
CHUCTEMaTHUYECKOE €CTECTBEHHOHAyyHOe OOpa30BaHME OKa3ajoCh JJISi HEro HEIOCTYIHBIM.
[{noTKOBCKUIT MHOTO BPEMEHH TPOBOIII B OMOIHOTEKAX U 3HAYUTEIHHYIO YacTh MOTyYaeMbIX
UM JICHET TPATUJI Ha KHUTH, KOTOPbIE BHUMATEJIbHO MPOYUTHIBAJL. TeM HE MEHEE NOIIEIIINE 10
HAacC €ro BBICKA3bIBaHUS, HAPUMEpP O TEOPUHM OTHOCHUTEIBHOCTH, AEMOHCTPUPYIOT IiyOoKoe
HEMOHMMAaHUE UM CaMUX OCHOB COBpeMeHHOH eMmy ¢u3uku. C Ipyroil CTOpOHBI, HUKAKHUX
palMoOHANBFHBIX OCHOBAHMW JUISI TaKOW TIyOOKOH Bepsl B BO3MOXKHOCTH BOCKPEHICHHUS
YMEPIINX, HUX IOCMEPTHOIO IPEBPALLEHUS B AHIEJIOB U MOCIEAYIOIIErO pacceyeHus II0
KOCMOCY TIpH TIOMOIIM «PaKETHBIX TOE3[I0B» y HEro He Obuto. DTO ObUTa Bepa TIIyOOKO
PEJINTHO3HOTO YEJIOBEKA.

Unensl MnepaTopckoil akageMun Hayk, npeoOpa3oBanHHoi B 1918 rogy B Poccuiickyto, a
eme uepes yerbipe roga u B AH CCCP, croponmnnchk [{HONIKOBCKOr0 M OTHOCHIIUCH K HEMY IO
MeHbIIIe Mepe upoHumdeckd. HenaBHuMe wHcciaenoBaHusT aMEpPUKAaHCKOTO HUCTOpHKa Aszeda
Cunauku  TOKa3bIBalOT, 4TO Tmocne wu30panus [luonkoBckoro B 1918 romy Bo BHOBB
opraHu3oBaHHyl0 COLMATUCTHUECKYIO aKaJeMUI0 OOIIECTBEHHBIX HAyK €ro 4YJIEHCTBO TaM
JUTWJIOCH COBCEM Henonro — B uiojie 1919 roga oH OblI BBIBEJEH M3 COCTaBa akaJeMUH, a B
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HOSIOpE apecTOBaH M MPUTOBOPEH K TOAY MCIPABUTEIBHBIX pa0dO0T Kak Oesbli MIMHOH. TOJIBKO
CIIy4allHOCTh CIiacia ero OT Jareps, U OH, €1Ba He ymMupas oT rojiojia, BepHyJcs B Kamyry.

Bonpinas yacTe €ro eIMHOMBINIJICHHUKOB, J1a ¥ BOOOIIE JIFO/ICH, MPOSBISBIINX UHTEPEC K
ero ujesM, Takke He MMENU Kakoro Obl TO HU OBLJIO cHCTeMaTH4ecKoro oOpaszoBanus. Ux
yBIEKalla uJess KOCMHYECKOW >KM3HM cama 1o cebe, BOBCE HE IMOTOMY YTO OHa KaK-TO
NOATBEP)KJANach pa3BUTHEM Haykd. Cpead HHX OKa3blBaIUCh W JIIOJU JOCTaTOYHO
COCTOSITENIbHBIC, YTOOBI (puHAHCHPOBAaTh M3MaHue KHHUT l[uomkoBckoro: mocime 1917 roga Ha
CpelICTBa CIIOHCOPOB OH W3Jajl OKOJO CcOpoka MoHorpaduili W TOINBKO TpH— Ha
rOCYy/IapCTBEHHbIE JEHbIM B IMOCIEIHHE JBAa TOJa CBOEW >XU3HU. B BbICIIEN cTeneHu
HACTOPOXKEHHOE OTHOIICHHE K HEMY CO CTOpOHBI mpodeccuonanbHbix yueHbix 1 AH CCCP
COXPAHSIIOCh — W, 3aMETUM, BIIOJTHE 00OCHOBAHHO — €IIIE JIOJITO TI0CTIE €T0 CMEPTH.

DTO OTHIOAb HE O3HAYAET, YTO BKJIAJ [[MOIKOBCKOIO B HCTOPUIO HAYKH OTPULATEIbHBIA WU
HysneBoi. [lo camoro mociegHero BpEMEHHM KOCMHYECKHE TOJIEThI OCYIIECTBISUTUCH ITHMHU
CaMbIMU «PAKETHBIMHU MOE3[aMU», TO €CTh MHOTOCTYII€HYaThIMH PAKETAMU-HOCUTEIAMHU. A 0
TOM, JIJIsL YETO OHU MPUTyMBIBAIHCH, IOJITOE BPEMS TPEAMOYUTAIN HE BCTIOMHHATD.

KopoJab anxumukon

B nauane XVII Beka cTonmma HEOOBIYHOIO TOCYJapCTBEHHOTO OOpa3oBaHMs, U3BECTHOIO
kak CpsmieHHas Pumckas uMmnepusi repMaHCKOM HalliM U CYLIECTBOBABILErO HA TEPPUTOPHUU
EBpombl  Heckonbko BeKkoB, pacmonaranack B [Ipare. Wwmmepatop Pymonsd II (mo
COBMECTUTEIBLCTBY Koposib Benrpum u boremmn), mo cioBam 3aexaBiiero kak-to B Ilpary
BeHelMaHa KoHTapuHH, «Tak Haciaakaaiucs J0ObIMU pa3roBOpaMH O TailHaX Kak MpPUPObI,
TaK ¥ UCKYCCTBA, YTO JIFOOOU, TOTOBBIN TOBOPUTH O HUX, MOT PACCYMTHIBATh HA BHUMAHHUE C €T0
cTOpoHb». IIpsyack OT rpy0oro mMaTepuagbHOIO MHUpa, OH XOTeNl BCE 3HATh 00 OKKYJIBTHBIX
CUJIax, KOTOpble MPUBOJWIN 3TOT MHUp B JBMkeHHe. B 1600 rogy ero npuaBopHbIN acTposior
Tuxo bpare npurnacun cebe B moMoiiHuku maremaTtuka u3 I'pama Moranna Kemnepa, yxe
IIPOCJIABUBIIETOCS CBOMMHU YJAaYHbIMM MPEACKA3AHUSAMHM, CICIAHHBIMM HAa OCHOBAaHUH
COCTaBJIEHHBIX UM F'OPOCKOIIOB.

B ne menbiueil crenenn Kennep mpocnaBuiics u kHuroit «Kocmorpaguueckas taiiHay, B
KOTOPOIl OOBSCHST BUKEHHUS IUIAaHET OCOOBIM YCTPOICTBOM BCero kocMoca. JTO, MO €ro
NPEJCTaBICHUSM, THFaHTCKUM KyOoK, B I1eHTpe KoToporo CojHIle, a BOKPYI HETo
KOHIECHTPUYECKUE IIapbl, IUIOTHO YJOXEHHBIE B  OKPY)KAIOIIUE HX IPABUIbHBIC
MHOrOrpaHHMKH. [10CKOIbKY TaKUX MHOTOTPAaHHUKOB BCETO ISATh, CTOJIBKO K€ JOHKHO OBITh U
cdep, a cleqoBaTeNbHO, U TMOABWXHBIX CBeTHJ. Kak HHM NpUUyAIuBBl ObUIM 3TH B3IJISAABI
Kermepa, oT HUX OH €CTECTBEHHO MPHUIIET K MBICIN 00 3JUTMIITHYHOCTH OPOHT BPAIIAIOIIUXCS
BOKpyr CoJsHIIa IJIaHET, a 3aTeM M K APYTMM CBOMM 3aKOHaM, U3BECTHBIM CETOAHS KaXXIOMY
(IpUIIEKHOMY) ILIKOJIBHUKY.

[konpHuk, 3Hatommii o Kemnepe mno ero 3akoHam, HE 3aJyMbIBaeTcsi O TeX
MHOTOYHMCIIEHHBIX TOpockonax, koropsle Kermep cocraBui. Eiie MeHbIle OH AymMaeT O TOU
CTpaHHOM aTMocdepe, yTO L@apuia BO JABOpLE MOHapxa, koropoMmy Keruiep cimyxui, u B
KOTOPOH pO’K/Ianach COBPEMEHHas aCTpO(pU3UKa.

AKaJieMUH NIPOTHB YHHBEPCUTETOB

Sl BBIHYXJIEH OTMECTHM HW3BECTHBIM apryMEeHT, HEPEIKO MPUBOAMMBIM B HAIIM JHH, YTO
torna, B Hauane XVII Beka, Marus, acTpoJiorusi ¥ alXuMusi ObUTH €IIe HAYKOM, a JKEHAYKOH
OHM CTaJIA MOCJE TOro, KaK BBIACHWIACH JIO)KHOCTh UX OCHOBaHM. VX OCHOBaHUs yXe TOraa
CUMTAIM JIOKHBIMH B JI0OOOM yHHBepcutere. VIMeHHO B yHUBEpCUTETax MpOIIBETaIA
cpenHeBekoBas Hayka no X VI Beka, BpeMeHaMu MepekuBas OypHbIE MOJbEMbI, BpEMEHAMHU
BHajasi B KpU3UC. Marur TaMm CUHTAIM TEPEKUTKOM THOCTHYECKUX BEPOBAHUW PAHHETO
XPUCTHUAHCTBA, 3aMMCTBOBAaHHBIX Y SI3BIYHUKOB M U3KUTHIX emie B Il Beke. Camu mo cebe
Marusi ¥ acTpPOJIOTHS €IIe He OBLIM epechlo, HO TPAHWUYWIM C HEW W HE pa3 OCYXKIAIHNCh B
nanckux Oymnax. Kcratu, Jxopaano bpyHo counu epeTukoM BOBce HE TIOTOMY, YTO OH BEPUII
B reiavoneHTpusm KomepHuka, a moromy, 4To OH BEPHWJI B Marmdeckuil aap XpucCTa, OTpHULAs
ero 00’KeCTBEHHYIO CYIIHOCTh (KakK, MEXIy MpoyuM, U LIMOIKOBCKUIN YeThIpecTa JIeT CIyCTs).
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A Kemnep Tak mnOpsMO U mHMcal  OJAHOMY U3 CBOUX KOPPECHOHJEHTOB: «MHbl,
IIPUJIEP/KUBAIOIINECS KOINEPHUKAHCKOM €pecH, MAOJDKHBI BCSAYECKH TNOLACpPKHUBATh Jpyr
Ipyra...»

CuctemMa yHHMBEPCUTETCKOTO OOpa3oBaHMs HAXOAWJIACh TOT/A IOJA CTPOI'MM KOHTPOJIEM
MOHAIIECKUX OPJICHOB — TJIaBHBIM 00pazoM OpneHa MPONOBETHHKOB (JIOMHHUKAHIEB) M
OobmectBa Hucyca (ueszyuroB). IlepBble akagemun Bo3HMKIM B Mramuu kak ydeOHbIE
cooOmiecTBa, BecbMa BOJBHBIM 00pa3oM COEIMHSBIIME TIpeNojaBareieil W CiyIIaTeseH,
JIbTEPHATHUBHBIC YHUBEPCUTETCKOMY MCTEONMIIMEHTY. B muKy napuBiieMy B YHUBEPCHUTETAX
Apucrorento B Axanemun Ilmaronnka Bo ®nopennum XV Beka u3ydalud COYMHEHUS
ITnarona — a ckopo mogocrena mona u Ha I'epmeca Tpucmerucra. Axagemus aeu Jlunuew,
CTaBIIasi 3HAMEHUTON Mocie Toro, kak B 1611 rony B Hee Obln m30pan [anuneo [anuned,
co3naBaimack B Pume 118 He3aMeTHOro IOHayaimy, a HOToM Bcé Oomee u  Ooiee
MOTYIIIECTBEHHOTO IPOTUBOCTOSIHUSA OJHOMY W3 TJIABHBIX YYEOHBIX 3aBEJEHUIl TOro
BpeMEHN — PUMCKON KOJJIETMH HE3YUTOB.

B Poccun B MOMEHT co37aHMsl akaJJeMUH IPOTHUBOCTOSITh OBLJIO HEKOMY, Ja M HE3a4eM —
OHa y)X€ M3HayaJlbHO Oblla 4acThl0 poccuiickoro ucrednummenta. Ho Obul B ee uctopuu
NIEPUOJ, XOTS U HEAOJIMI, KOTrJJa OHAa 0Ka3aJach 04aroM BOJIBHOJIYMCTBA — B IIEPUOJ MEXKIY
BOMHAaMU B HEW BAPYT NBIIIHO 3alBesl «(PU3MYECKUI HIeamnu3M», MaTeMaTHUKH OOHApYXHIU
CKJIOHHOCTb K PEaKIIMOHHOMY PEJIMTMO3HOMY MUCTUIIU3MY, a OMOJIOTH Ha4yajy BIAAaTh B €pECh
BelicMaHn3Ma-mopranusma. Co cMyThsiHAMHU CYMENIM pa3o0paThCst T0BONBHO ObicTpo. Ho
MHTEPECHO, YTO B TOT HEAOITMN NEPUOJ aKaJEeMHs CHOBAa OKaszajach B KOH(QPOHTAIUHU C
YHHMBEPCHUTETaMHM, B OUEpPEIHOM pa3 10Ka3bIBas MPaBO HAyKH MPOTUBOPEUUTH ceoe.

[HomeuynHa xopomeMy BKycCy

XOpomIo MOHSATHO HEroJ0OBaHME AaKaJEeMHKOB, KOI/Ia OHMU CTAJKHUBAIOTCS € abcypaom
YyJJaue€CKOro TEOPETU3UPOBaHUs. 370yHoTpeOsIeHue CJIOBaMH, OUYEBUAHbBIE MpPOOETbl B
00pa3oBaHUM, Harias 3aHOCYMBOCTh, HECTIOCOOHOCTh BOCIIPUHUMATH KPUTHUKY, CONMKEHHUE T10
MaHEpaM ¥ MUPOOILYIIEHHUIO C PEIUTHO3HOM CEKTOM — BCE ATH Ka4eCTBA, PUCYILUE aEITaM
MHOTMX COBPEMEHHBIX TCUCHNUH «aJIbTEPHATUBHON HAYKN», HE MOT'YT HE pa3/ipa)kaTh 4EJIOBEKa,
BOCIIUTAHHOTO B akajeMuyeckoil Ttpaauuuu. W Bcé-taku, roBops 00 akKageMHUYEeCKOH
KOMFCCHH, Ybe BHUMaHHE oOpamaercs Ha (pakT CymiecTBOBaHHS JDKEHAYKH, 51 ObI TTOTyMall, 9YTO
ee 3aj1a4eil JODKHO cTaTh HE BbISABJIEHUE M pa3oliiadyeHne oOMaHa, HE LIEH3ypa yuYeOHUKOB U
OKCIEpTHAs OIEHKAa MpEeIaraéMbIX IS TOCYJapCTBEHHOTO ()MHAHCHPOBAHUS IPOEKTOB, a
IIPEKIE BCET0 U3YyUEHUE 3TOTO COLUAIIBHOTO SIBJICHMUS.

Takoli aHanW3 HaBEpHsAKAa OBl MOKa3aJ, YTO TPOCBEUICHYECKUH HCTOPUYECCKHIA IIHKII,
OPUEHTUPOBAaHHBIM Ha HJAEAN SICHOTO palMOHAIM3Ma, BCETrJa CMEHSETCS POMAHTUYECKHUM,
KOIZ1a MPOMCXOAUT MOIPYKEHUE B 3araJlOYHbIM U IPUTATATEIbHBI MUP UHTYUTUBHBIX UIEH U
CMYTHBIX 00pa3oB. [Io Oosblieil yacTH JKEHayKu OOHApYKHUBAIOT OINPENIeIEeHHOEe BHYTPEHHEE
€QUHCTBO: Mynaames aneummpyeT K TOPCHOHHBIM —IOJSIM, «TOPCHOHIIUKH» — K
NapaHOPMAJIbHBIM CIIOCOOHOCTSIM CO3HAHMsI, OMOHEPreTMKM — M K TOMY, U K Jpyromy,
CTOPOHHHMKHM Teopuu 3(upa OOprOTCA 3a COLUAIBHYIO CIPAaBEIIMBOCT M C 3aCHIIbEM
CHOHHUCTOB B (u3uke, a (DOMEHKOBILBI OCHAPUBAIOT E€BPEHCKYI0 HALMOHAJIBHOCTh 3€MHOIO
BOIUIOIIEHUSI XpHUCTHAHCKOro Oora. Jlns Bcex MJis HHUX XapaKTEpHO TO OTHOILIEHUE K
JeMCTBUTENBHOCTH, KOTOPOE 5 OBl CBSA3aJI CO CTUXUIHBIM IUIATOHU3MOM NMHU(Aropelckoro Tumia
M 3a7ain Obl B CBSI3M C JTHM BONPOC: a IOYEMY, COOCTBEHHO, LIMPOKas HEHay4Has
OOIIECTBEHHOCTh TaK paJyeTcss HaJIpyrarenbCTBY Haj 3ApaBbiM cMbicioMm? [louemy, Bcé
OoJbIe Tepsist MHTEPEC K Pa3BUTHIO HOPMAJIBHOW HAYKH, OHA C JFOOOTBITCTBOM M CUMIIAaTHEH
NIOBOPAYMBAETCA K COMHUTEIbHBIM TEOPUSAM U ydyeHUsAM? He MOXeT 11 oHa mpeavyBCTBOBATH
HEYTO, KaXYIIEeCs] COBEPIIEHHO HEBO3MOKHBIM TEM, KTO MPHUBBIK K CTPOroi paboTe MbICIu?
WNnn ny6nuke npeTur crporas paboTa MbICIM M XO04eTcs NpocThiXx pemieHuit? Camoe
MHTEPECHOE €UIC BIIEPEIH.
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I'imoccapuii

ITo mHeHuto unena-koppecnongenta PAH, 3aBenyromiero nabopatopueil HEHPOreHETUKH U
reHeTuku pa3BuTus WHctuTyTta Ounomorun reHa PAH wu maGopatopueit MonekymsipHOI
o6uonorun Muctutyta Ouonorun paszsutus PAH Jleonmna Kopoukuna, kpome JKeHayKu
CYILIECTBYET TaK)K€ aHTHHAYyKa, [ICEBJI0HayKa U NapaHayka. BoT ueM oHM pa3nuuarorcs:

AHTHHAyKa — 3TO OTKPBITOE OTPULIAHWE HAYKHU BOOOIE, OTBEPKEHHE TOUHBIX HAyUHBIX
JAHHBIX U MOCTPOCHHME KOHILETIMH, MPOTUBOPEYALINX PEalbHOCTH, U3BPALIAIOIINX €€, KaK B
KpUBOM 3epkasie. TUNUYHBIA IpUMep — accolualys BEpALUIMX B TO, YTO 3eMJs IUIOCKas,
MHOT'OYMCJICHHbIE OTEYECTBEHHBIE U 3apyOeKHbIE KOJIIYHbl M «4apoen», «3apsDKAIOIINe»
CBOMM B3TJISJIOM BOJy, Ta3€Thl MJIHM Pa3roHsomue obaka (TocieaHne, KCTaTh, HaXOAUIIH OTHO
BpeMs MOJEPKKY B pykoBojacTBe Axanemuu Hayk ObiBmiero CCCP). K Toii ke kaTeropuu
NpUHAIICKAT © TaK Ha3blBa€Mble XWIEPbl —  (QWIMIMUHCKHE «XHPYpPrH», a B
JEMCTBUTENIBHOCTH KYJIHMKH, YTBEp)KIAtoImue, OyATO OHM CHOCOOHBI MPOBOAUTH OECKPOBHBIE
onepanuu 0e3 BCSIKUX XUPYPrUYECKUX WHCTPYMEHTOB, IIPOHUKAsl pyKOM B JIIOOBIE YacTH Tena
00JIbHOTO, HUYEro He pas3pesas, He 3allvBas M HE OCTaBJsIsl MOCIECONEepPAl[MOHHBIX CIIEOB.
OauH w3 BbIJAIOLIUXCS aMepUKaHCKUX (okycHUKOB AHAp> Koinb, mnpusbBaronmii k
COTPYAHUYECTBY XPUCTUAHCKOW PENIUTUU U HAYKH B OOpbOE C aHTHHAYYHBIMHU U3BPALLCHUSIMH,
BBIITYCTHJI B CBET BHIeoKacceTy Miracles or Deception? ¢ Bocipon3BeieHUEM (MINTITHHCKUX
(OKyCOB M COOTBETCTBYIOIIMMH DPA3bACHEHUSIMU M TPEAOCTEPEIKEHUSIMH JIETKOBEPHBIM.
OpnHako MOBEpUYMBOCTH 4eJOBedeCKas OecrpenenbHa, a KypHaIMCTaM TaK XOUYeTCs BCEX
YAUBUTB!

JlzxkeHayka npeacraBieHa «TEOPUAMMY, MOPOKICHHBIMU HEKOMIIETEHTHOCTHIO,
JUJIETAHTU3MOM WJIM OTKPOBEHHOM Apemydeil HerpaMOTHOCThIO aBTOpoB. OHa o4eHb OaM3Ka
aHTHHAYKE U OTJIMYAETCs pa3Be 4TO TEM, UTO Ha CJIOBaX HayKy IPU3HAET, HO Ha JIEJIE CTPOUTCS
Ha pe3yJbTaTaXx TIpsA3HO IIOCTAaBJIEHHBIX, HEBOCIPOU3BOJUMBIX OSKCIIEPUMEHTOB, YacTo
COIPOBOXKAAETCS OTKPOBEHHBIM >KYJIbHUYECTBOM U MOATACOBKOM (akToB. TUNHYHBIE TPUMEPHI
JDKEHAyKHd — XOpOLIO BCEM M3BECTHBIC JIBICCHKOBIIMHA W JICTICIIMHIIMHA B COBETCKOHN
O6uonoruu. B mocneaHue roxapl IMHMPOKOE PaCHpOCTPAHEHUE MOJYUYWIM MPEACTABICHUS O
CYILIIECTBOBAaHMM HEKHX CHEeUU(PUYECKUX OMOJIOTHYECKHX «mosiei» U u3nydeHuil. IIpu stom
aBTOpaMH, «CO3JAIOIIMMHU» TaK Ha3blBAEMyI0 KBAaHTOBYIO TI'€HETHKY, OTBepraercs
XpPOMOCOMHAas TEOPHs HACIEACTBEHHOCTH U yTBEPKAACTCS, YTO HOCUTEISIMU HACIIEICTBEHHON
UHPOPMALIUU SABISIOTCSI HEKUE «IIOJIST», C IMOMOINBI0 KOTOPBIX HACIEICTBEHHOCTh MOXKHO
nepeaBaTh Ha pacCTOSHUE.

B ¢usuke mpuMepom IDKEHAayKH SIBISIOTCS TOMBITKA W300pPETEHUS BEYHOTO JIBUTATEI,
TaKXe MPOUCTEKAOLINE U3 Oe3rpaMOTHOCTH n300peTaTenei.

IlceBnoHayka — 3TO COYETaHHWE HAYYHBIX JAHHBIX C BBIMBICJIOM, C OECHOYBEHHBIMU
daHTa3uAMH, KOMOMHAIMsI HAyKd M HaBs3bIBaeMOW €H JI0)KHOW (4acTo aHTHHAYYHON)
UHTEPIPETALNOHHON CXEMBI.

TunuyHel NpuMep NCEBIOHAYKU — aCTPOJIOTHUS, TJ€ HCMOJB3YIOTCS (GakThl U3 001acTh
aCTPOHOMHH, KOTOpBIE, OJHAKO, HCKYCCTBEHHO COBMEUIAIOTCSI C BBIMBICIOM O BIMSHHUH
MOJIOXKEHHUS 3BE3]1 U MJIaHET Ha Hebe Ha Ccy1b0y uesoBeKa.

HecocTosiTensHOCT, TOJOOHBIX CIIEKYJSIUE Oblla TOKa3aHa eme ortuamu Llepksu.
bnaxennsiii ABryctuH B «I'pane boxuem» nam uM OCTpOYMHYIO KPUTHKY, 3aMETHUB, 4TO JI€TH
paboB ¥ rocron, XOTS W POXIEHHBIE B OJUH M TOT XK€ JIEHb M 4ac, OyIyT UMEThb Pa3HYyIO
Cyb0y, HE3aBUCUMO OT TOT0, KaKoe MOJI0KEHNE 3aHUMal0T HeOeCHbIE CBETUIIA.

K nceBnonayke, nmokaiayi, ciieqyeT OTHECTU U MOIBITKU MaTEPUATHCTUYECKOTO OObSICHEHUS
pa3IMYHBIX HEMO3HAHHBIX, KaK OOBIYHO TOBOPSAT, TAWHCTBEHHBIX SIBJICHUH 4YeIOBEYECKOU
IICUXUKHM, HalpuMep TMepedauyd MbIciied Ha paccrosHue (Ttenenatuu). Hexoropeie
MaTepHaIUCThl MPENoNaraloT, YTO CYLIECTBYeT 3(upHas cpena, TOHKas MaTrepHus ocoOoro
nopsiika, KoTopas JaerT o cede 3HaTh B MAapalcCUXOJIOIMUECKHUX SIBICHUAX. Mo3roaas
NeSITeNbHOCTh OyATO OBl CIIOCOOHA BBI3BIBATH KOJIEOAHUS STOW cpenbl, BOIHOOOPA3HO
nepeJaBaeMble 4Yepe3 IMPOCTPAHCTBO W NPU ONPEIENIEHHBIX YCIOBHSIX BOCHPHUHHUMAEMbIE
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opraHaMu 0C000W 4YyBCTBUTEIBbHOCTH. Cama MBICIb, TaKUM OOpa3oM, CTAaHOBHUTCS OCOOOi
dopMoil Marepuu, Kak MU y TI€YATBHO W3BECTHBIX TaK HA3bIBAEMBIX BYJBrapHBIX
MmaTepuannuctoB — broxnepa, ®orra u Monemorra. CripaBeAIMBOCTH pajyl ClIEAYyeT CKa3aTh,
YTO TMOJOOHBIE BYJIbrapPHO-MATEPUAIMCTUYECKHE OOBSCHEHUS BBITISAIAT 10 KpalHOCTH
IIPUMUTUBHBIMA. bONBIIEH 4YacTblO OHM CTPOSITCA Ha HEONPABJAHHOM AHAJIOTMM MEXKIY
JESTENIbHOCTBhIO MO3Ta U paboToii paaroanmnaparypbl. OTHAKO HAJAEKHBIX HKCIIEPUMEHTATIbHBIX
CBUJICTEIILCTB B TOJB3y TOJOOHOH TOYKM 3pEHUS HET: HHUKAKUX OHMOJIOTHYECKHX
«pagvou3NyuyeHUu» Mo3ra, TeM O0oyiee CHOCOOHBIX PACIPOCTPAHATHCS Ha 3HAYUTENbHBIC
paccTOsIHHSA, 3apETUCTPUPOBATH HE YAaJI0Chk. boiee Toro, GU3M0I0TH OTBEPraroT BO3MOKHOCTD
«AIIEKTPUUYECKON Mepeaaur» MbICIEH Ha pacCTOsTHUE.

U, HAKOHEIl, 0KOJIOHAYKa (MapaHayKa) — 3TO HayK0OOpa3HbIe KOHLEMIIH,
UCTIONB3YIONINEe OOMUpPHBI Habop (axkToB, OJHAKO HEBOCHPOU3BOJUMBIX M  HYacTO
IKCTIEPUMEHTAIIBHO HETIPOBEPSIEMbIX. ABTOPHI TaKMX KOHIICTIIIUI JAIOT HETIOMEPHO OOJIBIIYIO
BOJIIO BOOOpD&XEHHI0O U [JAIOT HAAyMaHHYI0 HHTepIperannio (akToB, OTPaKaIoUIyIo
0COOEHHOCTH UX MHUPOBO33peHus. [loaToMy mapaHayka mproOpeTaeT elle U UJ1e0JI0THYECKYIO,
a TO W TMOJUTHYECKYIO OKpacKy. B kauecTBe mpumMepa MOKHO MPUBECTU «ToOrpaduyecKuey
TUIOTE3bl MHAWBUyAJIbHOTO DPAa3BUTUS M MHOTHE TUIIOTE3bl O MPOUCXOXKJIEHUS XKU3HU Ha
3emuie.

Kak 3T0 HM meyanabHO, NCEBAOHAYYHbIE TEOPUHU HMEIOT JOCTATOYHO IIHPOKOE XOXKIACHHE
Cpely MHTEJUIMTEHIINN, 0OCOOCHHO B Hamel ctpane. [lo mpormiecTBUM ABYX THICSY JIET MPU3BIB
aroctosia IlaBnma 3ByuuT He MeHee akTyanbHO: «bpartws! He Oynpre nmetm ymom: Ha 370€
OyIpTe MIIAJICHIIBI, a TT0 YMY Oy/IbT€ COBEPIIICHHOIECTHUE.
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