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Beenenue.

B 3akone P® ot 10.07. 1992 r. Ne 3266 — 1 «O06 oOpa3zoBaHuM» TOCTBJIEHA 3a7a4a
yilydiieHus: npodeccnoHanbHON KOMIIETEHTHOCTH OYAYIIMX CHENUAINCTOB, (OPMUPOBAHUS Y
HUX TOTOBHOCTM K €aMOOOpa30BaHHIO, HEMPEPHIBHOMY TIOBBIIICHUIO KBAIM(UKAIUH,
NepeyYnBaHHUIO.

B »TOM mpouecce OrpoMHyI poJb HrpaeT camMoCTOsITeNbHas paboTa MarucTpoB U
acIIMPAHTOB, KOTOPAsi B YIIOMBIHYTOM BBIIIE 3aKOHE KBATH(PUIIUPYETCs Kak popMa OpraHu3aIiu
yueOHOro mpomecca. Kak oObekTuBHOE YycioBHE (OPMHUPOBAHHS  MO3HABATEIbHOM,
UCIIOJIHUTENBHOM, TBOPUECKON aKTUBHOCTH U CAMOCTOSITEIBHOCTH NPH O0YUEHHH.

Kakue Obl xBamuduimpoBaHHBIC NPEMOABATEIN HE OCYIIECTBISIIN 00pa30BaTEIbHBIN
MIPOLIECC, OCHOBHYIO pabOTy IO OBJIAJEHUIO 3aHHUAMHU MarucCTpbl U ACHUPAHTHI JIOJKHBI
IIpOJIeNIaTh CaMOCTOSITENIbHO. TakuM o0pa3oM caMoCTOsITeNIbHAs BHEAayauTOpHas paboTa — 3TO
NESTeIbHOCTh 110 YCBOEHHUIO 3aHUW, mpoTekaromiass 0e3 HEelNoCpeICTBEHHOrO ydacTus
npenojasatens. OpHako 3Ta paboTa OpraHU3yeTcs, HampaBiseTcs, KOHTPOJUpPYETCS U
OLICHUBAETCS UM.

WupuBuayanbHble 3a/aHUs] PHU3BAHBI PACHIMPHUTH KPYro3op, YIIyOWTh 3HAHHS, PaBUThH
IBITJIMBOCTb, CTPEMJIEHUE K UCCIIE0BATEIbCKOM 1€ TEIbHOCTH.

enb ganHoro nocoOus — 0600INUTh HAKOIIJICHHBIN ONBIT OPraHU3alul CaMOCTOSTEIbHON
paboThl, OXapakTepU30BaTh pa3iMYHble BUABI 3aJaHUN [ CaMOCTOSITENIBHOW pPaloOThI,
pPEKOMEHaluy, TpeOOBaHMWS K WX BBINONHEHUIO. [IpaBuibHas opraHW3amus STOW pabOTHI
UCKJII0YaeT HE0OX0AUMOCTh IOCTOSTHHOI'O HEMIOCPEACTBEHHOI'O PYKOBOJICTBA BCEMU ACUCTBUSIMU
oOyuarontuxcs. OTCyTCTBHE MpPSMBIX YyKa3aHUN NPErnojaBaresisi yYCTpaHsSEeT BO3MOXKHOCTb
MOCIIYIIHOTO M MEXaHUYECKOTO0 OCBOCHHMS MarepHualia, CTHUMYJIHPYET CaMOCTOSITEIbHOCTh
MarucTpoB M aCIIUPAHTOB.

Lenb camocTosITeNbHOM pabOTHI:

- COJEHCTBOBaTh ONTHMAJbHOMY YCBOCHHMIO Y4yeOHOro Marepuana, pa3BUTHIO
MO3HABATEIBHONH  AaKTHBHOCTH, OTBETCTBEHHOCTH, TOTOBHOCTH W  TIOTPEOHOCTH B
caMm000pa3oBaHUH;

3aauu caMOCTOSITENIbHOM paboThI:

- yriayOJieHue U cucTeMaTh3alus 3HaHul;

- IOCTAaHOBKA U pellIeHNEe T03HABATEJIbHBIX 33/1a4;

- pa3BUTHE aHAIMTUKO-CUHTETUYECKUX CIIOCOOHOCTEH, yMEHUN paboTaTh ¢ pa3Iu4yHOMN 1O
00beMy, BHIY U XapakTepy uHbopMaIuen, HaydHOW, METOAMYECKOU, yIeOHOM, TIePHOINIECKON
U JpYrou JIuTepaTypou.

- pa3BUTHE HABBIKOB OPraHU3allMU CaMOCTOSATEIBHOIO YU€OHOTO TPyAa U KOHTPOJIS 3a €ro
3¢ (GEKTUBHOCTHIO.

CaMmocToATENbHYI0 pabdoOTy COMPOBOXKAACT TMPENOAaBaATENb, BBICTYMAIONUNA B POJIH
KOHCYJIbTAaHTa, KOOPAMHATOPa, TO €CTh MArcTpbl W AacCIUPAaHTBl HAXOJATCS B TOCTOSHHOM
B3aMMO/ICHCTBUH U B3aUMOBIIHSTHHH.



KENUC-3AJJAHUS - meTox aKTHBHOrO Npo0JeMHO-CHTYalHOHHOIO
aHaJIN3a, OCHOBAHHBII HA O0y4YeHHH NMyTeM pPelIeHHs] KOHKPETHBIX 3a1a4 —
CUTyauuii, mpodyeM (peuieHune Keicos).

3A4A/[AHUE:

- COBMECMHBIMU YCUTUAMU 2PYNNbL NPOAHAIUIUPOBAMb NPEONONCEHHOE KellC-
3a0aHnue (803M0OIHCHA U UHOUBUOYATIbLHAS paboma),

- onpeoenume mun 3a0aHus U NPOOIEMHYI0 CUMYAYUIO,

- cobepume uHpopmayuro 01 peuleHus NPoOIEeMHOU  cumyayuu
NpOSPAMMHOU Kapmul Kelcd.

- 8blpabomatime nPaKmuieckKoe peuletue;

- OYeHKa NPeodsloNCEHHBIX ANCOPUMMO8 U BAPUAHTNOE PEUleHUsl,

- 8b1O0p yYULE20 8 KOHMEKCMeE NOCMABIEHHOU NPOOIeMblL.

Paznen: ®UJITOCOPCKUE IMTPOBJIEMbI OKOJIOI'MU

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

1. T'ekkenb OTHOCHJ DJKOJIOTHIO K ( ) HayKaM U HaykKam O ( ),
KOTOPBIX IIPEXK/E BCEr0 MHTEPECYIOT BCE CTOPOHEI CYIIECTBOBAHUA ( ) OpraHu3MOB.

2. COBMCCTHOG, B3aMMOCOTJIaCOBAHHOC PAa3BHUTUC 4YCIOBCKA W IPHUPOAbLI, HA3bIBAIOT

3. ®opma 3anperoB U OrpaHUYCHHH, PACHPOCTPAHSIONIMXCSA Ha JIIOOYI0 YeIOBEYECKYIO
NEeSITeIbHOCTh M UMEIOIIasi 0€3yCIIOBHBIM MPUOPUTETOM COXPAHEHUE KUBOM IPUPO/Ibl, BUJIOBOTO
pa3HOOOpa3us IUTAHETHI, 3alIUTy OKpYXarmeh cpeapl oT ( ) Ha3bIBAIOT
« HUMIIEPaTHUB.

4. TepMmuH «KOCHCTEMa» OBUT MPENTIOKEH AHTJIMHCKUM HKOJOTOM ( ). Ee

MOXXHO ONPEIENIUTh KaK OIPaHWYEHHOE BO BPEMEHHU U IMPOCTPAHCTBE €AMHCTBO, IMPHUPOJHBII
KOMILJIEKC, OOpa30BaHHbBIN ( ) opraHu3MamMu (OHMOLIEHO3) M Cpenol HuX oOuTaHus,
CBSI3aHHBIMHU MEXIy COO0H 0OMEHOM (. )u ( ).

5. CoBpemeHHas SKOJIOTHsI 0XBAThIBAET YPE3BbIYANHO IIUPOKUI KPYT BOIIPOCOB U TECHO
IepervieTaeTcss ¢ LeldbIM  PSAJOM  CMEXKHBIX — HayK,  IPEXJIe  BCEro  TaKUX

9 9 b 9 9

6. B HaCcTOAIICC BPEMsA B I3KOJOIMHU BBIACIAIOT PAJd HAYUYHBIX 0Tpacneﬁ U JUCHUIIIINH:

9 b b b

Keiic — 3aganne Ne 2: «IIpoananusupyiite TeKkcr».

Braoumup Heanosuu Bepnaockuii 6 ouepke «Heckonvko cio8 o Hoocghepey npe3zeHmosan
pA0  nonodcenull. Ilpoananusupytime u oyeHume e2o evicckazvieanus. Hackonvko onu
AKMyanbHbl ce200HA?

«Hoocdepa ectp HOBOE Teosornyeckoe sBIICHHE Ha Hamied 1iaHeTe. B Hel BmepBbie
YEJIIOBEK CTAHOBUTCS KpynHeuueu ceonocuyeckol cunoti. OH MOXKET M JOJDKEH TepecTpanBaTh
CBOMM TPYAOM U MBICIBIO 00JacTh CBOEW KW3HU, MEpPECTpauBaTh KOPEHHBIM 00pazoM IO
CpPaBHEHHUIO C TeM, 4TO ObUIO panbiie. [lepen HUM OTKpBIBAIOTCSA BCe OoJiee U 0oJjiee MIHPOKUE
BOpYECKHE BO3MOXKHOCTH. M, MOXeT ObITh, IOKOJIEHWE MOEH BHYUYKH YK€ MPHUOTUZHUTCI K UX
pacuBeTy».



«JIluk mmaHersl - O6uocdepa - XUMHUYECKH PE3KO MEHSAETCS YEJIOBEKOM CO3HATEIbHO U
IJIaBHBIM 00pa3oM Oecco3HaTellbHO. MeHseTcs 4eT0BEKOM (PU3MUECKU U XUMHUYECKU BO3/YILIHAs
000J104Ka CYIIIH, BCE €€ MPUPOTHBIE BOABIY.

«Jluk mmanersl - 6uocepa - XUMHUYECKH PE3KO MEHSAETCS YEJIOBEKOM CO3HATEIbHO M
IJIaBHBIM 00pa3oM Oecco3HaTelIbHO. MeHsieTcs 4elloBEeKOM (PM3MUECKU U XUMHUUYECKU BO31YILIHAs
000J104Ka CYIIIH, BCE €€ MPUPOTHBIE BOIBI».

«B pesynbpTare pocra 4enoBeuecKor KylbTyphl B XX B. BCe 00Jiee pe3KO CTalld MEHATHCA
(XuMUYeCKH U OMOJIOTUYECKH) npubpescHvie MOpsi U 4acTH OKeaHa. UeloBeK JOJDKEH Ternepb
IIPUHUMATh Bce OOJIbLINE U OOJIBLINE MEPBI K TOMY, YTOObI COXpaHUTh AJIs Oy yIINX TOKOJIEHHM
HUKOMY HEIpHUHAaJyIekKaliie Mopckue OorarctBa. CBepX TOro YEIOBEKOM CO3/JaI0TCS HOBBIE
BU/JIbI U PaChl )KMBOTHBIX U PACTCHUI.

«B OynyiieM HaM pUCYIOTCSI KaK BO3MOKHBIE CKa30UHbIE MEUTAHUS: YEJIOBEK
CTPEMHUTCSl BBIMTH 3a MpelIenbl CBOEW IUIAHETBI B KOCMMYECKOE MPOCTpaHcTBO. MU,
BEPOSITHO, BBIMJIET».

«B HacToAIICC BPEMA MBI HE MOXKEM HE CUUTATBCA C TCM, YTO B HCpC)KHBaCMOﬁ HaMUu
BEJINKOM MCTOPUYECKOM Tpareauyd Mbl MOLUIM I10 IPaBUIBHOMY IIyTH, KOTOPBIA OTBEYAET
Hoocdepe».

«Ceifyac MBI TIEPEKUBAEM HOBOE T'€OJIOTHUECKOE IBOJIFOIMOHHOE M3MEHEHHEe Ouochepsl.
Msl BxomuM B Hoochepy. MoXHO CMOTpeTh MOITOMY Ha Hamie Oymymiee yBepeHHO. OHO B
Haloux pykKax. MGl ero He BBIITYCTHUM.

Keiic — 3aganne Ne 3: «OueHurte no3uumio».

[To Teopun T'en, mnpeaOKEHHON AaHTIIMHUCKUM XUMHUKOM M MbicauTeneM JxerdMcom
JlaBmokoM B ero pabote «Gaia: A New Look at Life on Earth», B COBpeMEHHOM TIPEACTABICHUHT
3emiid JOJDKHA pacCMaTpUBaThCs Kak €IUHBIA MUP MKUBBIX Makpo-opranu3moB. CoriiacHo 3Toi
KOHLICIII[MH, 3BOJIOLUSA OHUOTHI, TO €CThb COBOKYIHOCTU BCEX OMOJOTMYECKHMX OPraHu3MOB
HACTOJIBKO TECHO CBsI3aHa C ABOJIIOLIMEN UX (PU3MUYECKOTO OKPYKEHHUS B MacIITa0e IUIAHEThI, YTO
BMECTE€ OHHU COCTaBJIAIOT HeuTo, enuHy0 camMopa3BUBAIOLIYIOCS CHCTEMY, KOTopas obiagaer
CaMOpEryJISATOPHBIMU CBOMCTBaMM, HANOMMHAIOIIUMHU (PU3UOJIOTMYECKUE CBOMCTBA >KHUBOTO
opranu3Ma. JT0 He4To U Ha3BaHO ['eeil mo mmenu rpedeckoid Oorunu 3emnu (Gaia). I'es kax
CBOETO poOJia CaMOOPTraHM3YIOIIas CHUCTeMa, CcyrepopraHnu3M (Ouosiormueckass wmetadopa)
00JajaeT CaMOPETYISITOPHBIMU  "T€O(PU3NOTIOTHICCKUMHU' CBOWCTBAMHU, T.€. TMOJJICPKUBACT
LeNbIi psAll TapaMeTpOB BHYTPEHHEW Cpelibl B OTHOCUTEJIBHO CTaOMIIBHOM, OJIaronpusiTHOM JUIs
KUBBIX OPraHU3MOB YpPOBHE (TOMeOCTa3 B JI0OOM BPEMEHHOM CpPE3€).

CobcTBeHHO rumnore3a I'em m COCTOMT B YTBEPXKACHUM, YTO B IUIAHETapHOM MacuiTabe
KU3Hb aKTHBHO MOJJIEP’KUBAET OTHOCUTEJIBHO CTaOWJIbHBIE yCIOBHUS Ha 3emiie, KOM(OpPTHBIE
Ui cOOCTBEHHOTO cyllecTBoBaHuA. MHaue roBops, OnoTa opraHusyer riio0anbHble apaMeTpsl


https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0_%D0%93%D0%B5%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D0%BB%D0%BE%D0%BA,_%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81

Cpelnbl, HETIPEPBHIBHO TOJACTpanBas ux "moxa ceds'", B mporecce COOCTBEHHOTO 3BOJIIOIIMOHHOTO
pa3BHUTHSL.

"...Bech 005K 3emim, KIMMAaT, COCTaB TOPHBIX TIOPOJI, BO3/IyXa M OKEAHCKUX BOJI €CTh HE
TOJIBKO PE3YJIbTAT T€OJOTHYCCKHUX MPOIIECCOB, HO U SBJISETCS CICACTBHEM IPUCYTCTBHUS KU3HU.
brnaromapss Hempekpamaronieiicss akTUBHOCTH JKHBBIX OPraHW3MOB, YCJIOBHS Ha IUIAHETE
MO/ICP’KUBAIOTCS B OJArOMPHUATHOM JUIS JKH3HH COCTOSHUU Ha IMPOTSHKEHUH TMOCICAHHUX 3,0
MUWUIMapAoB  JeT. JIoOble BHIBI, KOTOpble HEOJIarompusTHBIM 00pa3oM BIMAIOT Ha
OKPYKAIOIIYIO Cpey, ACNAIOT €€ MEHee MPUTOJHOHN JUIsl MMOTOMCTBA OYAYT, B KOHIIC KOHIIOB,
M3THAHBI TaK JKe, Kak 0oJiee ciadbie, SBOTIONMOHHO HEMPUCTIOCOOICHHBIE BUBL..."

Axmyanvna au «konyenyus Ieuy? Moocem nu oHa nomouv 8 usMeHeHUuu MUpo8033peHus
yenoseyecmea?

Keiic — 3apanune Ne 4: «MccienyiiTe 001acTh NIPpUMEHEHUS.

OpHO M3 BaXHEMIIMX HANpPaBJIECHUN COLUAIBHON SKOJIOTHUMH — 9KOJI02UA 4Yelo8eKd,
Y4acTBYCT BO MHOTUX €CTECCTBCHHBIX n COIIMAJIBHBIX HayKax, TaKuXx,
KaK aHTPOTIOJIOTUS U JieMoTpadusi, HIKOHOMHKA, apXUTEKTypa M TOPOJCKOE IUUIaHUPOBAaHHE,
MCIUIMHA U IICUXOJIOrUs U MHOTHUX APYIruX.

IIpuseoume npumepol npemeHenuss IKOI02UU 4eN08eKa Ul OpY2ux HanpasieHuul 3Ko102uu
8 @vlulenepeuucieHHblx Haykax. Ilpuseoume npumepvl npemeHeHus: HANPAIeHUl IKON02UU
yenoeeka 8 Opy2ux HayKax.

Keiic — 3apanue Ne 5: «IIpogo/KuTe aHAJIOTHIO»

Kaxxnas ecrectBeHHOHAY4YHasl TUCIUIIIIMHA UMEET CBOIO «0a30BYIO €IMHUILY U3yUYeHUs». B
¢u3uKe 3T0 — aToM (JacTuila), B TUCTOJIOTUU — TKaHb, B (PM3UOJIOTUU — OpraH, B IUTOJIOTHUH —
KJIETKA, B DKOJIOTHUHU —

Pazgen: O®OUIOCO®CKHUE ITIPOBJIEMbI BHOJIOI'MUA, ME/UIIUHBI U
BETEPUHAPHOM MEJJULIUHBI.

Keiic-3ananue Ne 6. «BoccTaHOBHTE TEKCT»
MenumnuHa Kak HaykKa — 3TO CHeU(pUISCKOe €IUHCTBO MO3HABATEIBHBIX U IIEHHOCTHBIX (opM
OTPKEHHUS U MPeoOpa3oBaTEIBLHON ACATEIHPHOCTH. B HEWl aKKOMYIUPYIOTCS 3HaHUS O 3J0POBHE
u , JCUYCHUHU U , HOpME | , O TATOTCHHOM H

BJIMAHUHU Ha IMTaUCHTA IMPUPOJHBIX, COONUATIbHBIX U HHBIX q)aKTOpOB.

Keiic-3aganue Ne 7. «BoccTaHOBUTE TEKCT»
dwiocodusi MeAULMHBI NPU3BaHA BBHIMOJHATH PAJl CYLIECTBEHHBIX OOLIEHAYYHBIX (YHKIUN
METOA0JIOTHYECKOTO, U aKCHOJIOTHYECKOTO XapakTepa Kak B IUIaHE

MEXAUCLIUIITIMHAPHBIX CBSA3eM MEIUIMHBI ¢ Gpuinocopueil, ryMaHUTapHBIMU U

HayKaMH, TaK U B caMoOU CUCTEME MUIULOWHCKHUX HAYK.
Ococ60 B kauecTBe MpooOsIeMbl GUI0CO(GUH MEIUIIMHBI CIIETYeT OTMETUTD CBSI3b KIIMHUYECKOTO
MBIIJICHHUA C Pa3sBUTUCM HHCTPYMCHTAJIBHOI'O apCCHala MCAWLUWHBI, a TAaKKE C TEXHUKOU H



https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BC%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

Keiic-3ananue Ne 8. «BoccTraHoBHTE TEKCT»

OcoOennoctu pa3zputust Meauunabl XX-XXI BB. — 3T0 Hpexe BCEro HaKOIUIEHHE OI'POMHOIO
o0bema 3HaHMM, MHOrooOpa3ue TEOPEeTUYECKMX OCHOB KIMHUYECKUX U
nmoaxonoB. JlaBuHa HaydHOW wuWHQOpManMu B HACTOAIIEE BPEMS CTaBUT

npoOieMbl €€ palloHaIbHOIO HCIOJIb30BAHUSA: OT ONEPAaTUBHOCTH U 3P (PEeKTUBHOCTU €€
HCII0JIb30BaHUS BO MHOTOM 3aBHCHUT IIPOIPECC COBPEMEHHOW COLMAIbHOU U

MCOUIIUHEI.

Keiic 9. «IIpoananu3upyiite TeKcThD (pa3aen: puiocopckue mpodaeMbl OHOJIOTUM)
1. «['eamanpHOCTh JlapBuHa, — oTmeudaer akaaemexk H.B. Tumodeen-PecoBckuii B padote
«['eHeTnKa, 3BOJIIOIUS U TEOPETUYECKass OMOJIOTHsI», — ObUIa B TOM, YTO OH IEPBBHIM YBHUJET B
MPUPOJIE TPUHIIMII €CTECTBEHHOTO OTOOPAa, €CTECTBEHHO-HCTOPUYECKUN MEXaHHU3MABOJIOIIH
KUBBIX CYIICCTBY.

IIpoananusupytime u oyenume 3mo evickazvigauue. Axmyanvro au ono? Hyxcoaemcs nu
meopusa Y. [lapsuna 6 3auume ce2o0mn?
2. 1O. YaiikoBckuii B cratbe «MMmyHHTET Kak OopnOa 3a CyIIECTBOBAHHME» OTMEYAcT:
«UMMYHOJIOTHS. .. ()OPMHPOBANaCh B Mapajliesib C JAPBUHU3MOM, 4epras WJISH W3 Hero W u3
JaMapKu3Ma. .. YCIIeXH W HeyJauu 3BOJTIOIMOHN3MA Ha HEH Jierdye BCETO BHIHBD»

Mooicno u nabarooame 260at0yuio cecoons? Ilonpobylime npueecmu npumepeoi.
3. «Hamuuue B Ouonoruum OECUYUCIEHHBIX MPOOJEMHBIX BOIMPOCOB BBI3BIBAET K IKU3HU
¢dunocoduro 6mosnornu. buonorus — cybnayka, ¢unocodus 6mosorun — Meranayka. Bmecre
OHU Kak pa3 W 00pa3yroT Ouosoruro... dunocodusi OHOIOTUU CIOXKUIACH JHUIIH B TEPBOM
nosyioBuHe 1970-x rr. 6maronapst padoram IBuaa Xanna u Maiikina Peroza» (B.A. Kanke).

Joxasxcume umo gunocogus buonoeuu — 5mo MemaHayka
4. Pycckuii 300501 u Teopetuk ouonorun H.A. 3apenkoB B pabote «Teopernueckas GHOIOTHS
OMHCHIBAaET TpU 0Opa3a OMOJIOTHHN: PUZNKO-XUMUYECKYIO OMOJIOTHIO, TPAAULIMOHHYIO OHOJIOTHIO
U TEOPHIO ecTecTBeHHOro orOopa. «[Ipu3HaBas 3aciayKEHHO HCKIIOYHTEIBHOE IIOJIOKEHUE
JTapBUHU3MA B OMOJIOTHMH, €r0 OJaroTBOPHOE BO3/CHCTBHE HAa BCE €CTECTBO3HAHUE W OTHAaBas
nowkHoe maMaTy Y. JlapBuHa, BETMKOTO TPY)KCHHUKA M BBIJAIOIIETOCs OMOJIOTa, HA/I0 IPHU3HATH,
9TO TPAJUIIMOHHAS OMOJIOTHS, UMEIOIas JAEJI0 C KMU3HBIO TaKOW, KaKas OHa €CTh, OoTrade TEOpUHU
9BOJIIOIIMH, OCBEIAIONIEH YCTh BaXKHEUILINI, HO BCE jK€ TUH U3 aCIIEKTOB OMOJIOTHUI.

Kaxue memooonozuueckue cneocmsus gvlmekaiom u3 9mo20 CyHCOEHUsl U KaKoe 3HayeHue
OHU UMerom OJisl CO8peMeHHOU Gunocghuu buonocuu?
5. Aurnuiickuid ydenbld XX B. J[. bepHan mucasi 0 KOPEHHOM pa3jidudiM, B OCHOBE CBOEH
¢unocopckom, Mexay OHoOJOTHEH W TOUHBIMM HayKaMu, ocoOeHHo ¢u3ukoil. B Qusuke,
oOpamtan BHUMaHue bepHal, «MBI MOCTYIUPYEM, UTO CYIIECTBYIOT JI€MEHTApHBIC YAaCTHIIBI, U3
KOTOPBIX MocTpoeHa Beenennas. buonorus xe, B OTIHYNe OT PU3UKH, 3aHUMACTCSI OTIMCAaHUEM U
cucremMaTu3anuel (pakToB, OTHOCAIIUXCS K BEChMa CIICIMAIbHOMY KOMIIOHEHTY Bcenennoit — x
TOMY, YTO MBI Ha3bIBae€M JKH3HBIO WM Jake 00Jiee y3KO — 3€MHOM JKU3HBIO. DTO B OCHOBHOM
ommcaTeNbHas HayKa, OOJbIlle MOXO0XKash Ha Treorpaduio W MMErmas IelI0 CO CTPYKTYpPOHd H
(byHKIMEH HEKTOPOTO YMClia CBOEOOpa3HO OPraHW30BaHHBIX CHCTEM B OTPEACIEHHBI MOMEHT
BPEMEHHU Ha OTIPE/ICIICHHON TUTAHETEeY.

B uém ycmampusaemcsa ¢punocogckuii (onmonozcuyekuii u cHoceonio2uyecKkuli) xapakmep
npobnemvl? B uém yHukaibHocms 06vexma no3Hanusn?



Keiic-3axanue Ne 10. «BoccranoBure TekcT»
1. buonorus (ot rped. bios — ku3Hb+ logos — yueHue) — 3To oTpaciib HayKH, KOTOpast COCTOUT U3
32 nayk. [lepeuncnure oCHOBHBIE:

2.K Jlunnett (1735) co3nan cuctemy Kiaccuduxaui

3. O TpyAHOCTSX MOCTPOCHUS OMOJOTHYECKONW TEOPUH CBUIETENLCTBYET pa3BuTas T. llIBanHOM
(1839)
4. O0630p OMONTOTUYECKUX OTKPHITHH BIUIOTH 10 Tpyaa Y. JlapBuHa « » HE

MO3BOJIIET OOHAPYKHUTH PEIIAIOIIHNI MPOPHIB B HAYYHYIO OMOJIOTHYECKYIO TEOPHIO.
5. Ilo H. TumodeeBy-PecoBckomy, ocHoBHasi 3aciyra Y. [lapBuHa cocTosuia B OTKPBITUH
OMOJIOTHH, @ UMEHHO TIPUHITUIIA €CTECTBEHHOTO 0TOOpA.

6.CunTeTnyeckas Teopust 3BOJIIOIUSA — 3TO CUHTE3

Keiic-3ananne Ne 11. «ccaenyiite 00;1acTh NpUMeHEHH

1. BypHbIil mporpecc reéHOMHKH, OCOOEHHO MNpU IUIAHUPOBAHUM U IPOBEICHUH TI'€HOMHBIX
UCCIeI0OBaHUM, TpeOyeT S3TUYECKOTO M IIPABOBOTO PErylMpOBaHUS, aHaIM3a COIHAJIbHO-
¢bunocodckux npodiaem.

B kakue wmesxcoucyuniunapnvie cgepol emopeaemcs sma npooaemamuxa? I0e modxcem
npumenamvcs?

2. CoBpeMeHHBIE MEIUIIMHCKHE TEXHOJOTHMHM HAleJleHbl Ha MNPOJJICHHE TEIIeCHOH,
Oouonoruueckoi xu3Hu. OnHOOOKOE pa3BUTHE TAaKUX TEXHOJIOTHH, Mo MHeHHI0O @. DyKysaMmbl,
YK€ CTajo MPUYMHOM TOro, YTO OOLIECTBO yAEISET CIMULIKOM O0JbIlIOe BHUMaHHE MpodiaemMam
ABTAaHA3UMU M acCUCTUpyeMoro (Bpauom) camoyouiicTBa. [loaTomMy MHOrme J0au MpoJICHHE
KU3HHU yXKe He BOCIIPUHUMAIOT Kak 0Jiaro.

1I'0e mooicem Ovimv npumenuma 2enHas undicenepusn? Hoeas cennas undicenepus — 3mo nymo K
HOB01L hopme eseeHuKu?

3. ®unocodus 370pOBbsi HE MOXKET co37aBaThcsl 0e3 aHanu3a (yHIAMEHTAJIbHBIX OCHOBAHUMN
ObITHST ~ YelloOBeKa, OOIIecTBAa ©  MNPUPOJBI B  HMX  CIOXKHBIX  B3aUMOCBS3SIX U
B3aMMOIIPOHUKHOBEHMSIX, CONPSDKEHUSIX, 0e3 oOpaleHus: K mpobieMe HEHHOCTH YeJIOBEYECKOM
YKU3HU B LIEJIOM, @ HE TOJIbKO LIEHHOCTH 3/J0POBbSI.

Ymo 6yoem meHnambcsa 6 YCMAHOBKAX U OPUEHMAYUAX KyIbmypvl 0yo0yweco Ccea3u ¢
npobremamukoii 300posvs uenosexa? Kakue ompaciu 5KOHOMUKU U XO3AUCMEOBAHUS OOIHCHbL
B03HUKHYMb !

Paznen: ®UJITOCOPCKUE MPOBJIEMbI CHUHEPTETUKMN.
Keiic-3axanue Ne 12. «OueHure nmo3uuuo»

CdhopmupoBaBIIUCh B HEIpax ©CTECTBEHHBIX HAyK, TaKMX KaK MareMaThuka W (pHu3uKa,
cuHepreTrka B Hadayie XXI B. Hanuia cBoe MPUMEHEHUE B COITMOJIOTHH, JIMHIBUCTUKE, YKOJIOTHU
u punmocopun. OOHAPYKWIOCH YIUBUTEIHHOE CXOACTBO YPaBHEHUMN, OTUCHIBAIONINX MPOIECCHI
B CaMbIX Pa3JIMYHBIX O0JACTSIX 3HAHHSX, YTO TO3BOJIAJIO TOBOPHUTH O CTPYKTYPHOM TOJ00WH
MIPOIIECCOB CaMOOPraHU3alUK JTIOOBIX cucTeM. VHBIME CIIOBaMH, pa3HbIC IO MPUPOIC SBICHUS
MoryT uartu no cxoxemy crenaputo. C.II. Kamuma, C.II. KypmiomoB u I'.I. Manunenkuii B

9


http://www.keldysh.ru/departments/dpt_17/Kurdumov.html
http://www.keldysh.ru/departments/dpt_17/gmalin.html

cBoeM oOmieMm Tpyae «CuHepreTMka M IpOrHOo3bl Oyaymiero» orMedanu: «MOKHO H3y4aTb
camble pa3Hble SBJIICHUS, IUCATh Pa3HbIE YPABHEHMS U MOIYy4aTh OJHH U T€ XKe CLEHAPUHU. DTO
nopasurenpHo. MccnenoBarenu NbITAlOTCS YBUACTH 32 3TUM HOBBIM, OoJiee TiyOOKHUH YpOBEHb
€IMHCTBAY.
Oyenume npuseoénHoe 6biCCKA3LIBAHUE 6 PAMKAX OHMONO2UYECKOU U MUPOBO33PEHUECKOU
napaouemol.

Keiic-3aganue Ne 13. «BoccraHoBuTe TEeKCT»
CuHepreTnyecKkue HanpaBJeHUs:
- Teopus HCCIIEAYET CBEPXCII0XKHYIO, CKPBLITYIO YIIOPSIAOYEHHOCTD ITIOBEACHUS

Ha0JII0/JTaeMOM cCHCTEMBI; Haflp. sIBJIEHUE TYPOyJIeHTHOCTH;

- Teopus 3aHMMAETCS M3YyYEHHEM CIIOKHBIX CaMOMOJOOHBIX CTPYKTYp, YacTo
BO3ZHUKAIOIIMX B PE3YJIbTaTE€ CAMOOPraHU3allH.

- Teopusi UCCIIeyeT TOBEACHHE CaMOOPraHM3YIOUIUXCS CHUCTEM B

TepMuHax Ondypraums, AaTTPaKTOP, HEYCTOHYUBOCTh;
- CHHEPreTHKa M NPOrHOCTHUKA IPOTHO3UPYET HA OCHOBAHHMM CIICIIUATIBbHBIX

JIMHI'BUCTHUYCCKUX I/ICCHGI[OBaHI/Iﬁ 6YI[YHII/IG COCTOSHHA ITOJACUCTEM SA3bIKA.

TeOpUs JAUHAMHMYECKOI'0 Xa0Ca HCCIEIYyET CBEPXCIOXKHYI, CKPBITYKO YIOPSIOYEHHOCTH
MOBEICHUS Ha0III01aeMOIl CUCTEMBI; HaIlp. SIBJIEHUE TYPOYJIeHTHOCTH;

- Teopus (PPaKTAIOB 3aHUMACTCS H3YYECHHUEM CJIOKHBIX CaMOIOJOOHBIX CTPYKTYp, 4YacTo
BO3HUKAIOIIMX B pe3ynbTaTe camoopranusanuu. CaM Imporecc caMOOpraHu3aluy TaKXKe MOMKET
OBbITh (paKTAILHBIM,

- TeOpHsA  KaTacTpo( mccienyeT  IOBEICHUE  CAMOOPraHU3YIOIIMXCS ~ CHUCTEM B
TepMUHaxX OMypranus, aTTPAKTOP, HEYCTOHYUBOCTD;

- JIMHITBUCTHYECKAsl CHHEPreTMKa ¥ MPOrHOCTHKA MPOTHO3UPYET HA OCHOBAHUM
CHeIHabHbIX JUHIBUCTUYECKUX UCCIIEOBAaHUM Oy ylIue COCTOSHUS MOJACUCTEM SI3bIKA.

Keiic-3ananne Ne 14. «[IpuBegute npumep»

B pamkax cuHepreTH4eckoil KOHUENIHMH CYMTAETCs, 4YTO OOIMMM [JJs Bcex
IBOJIIOLMOHUPYIOLIUX CUCTEM SAABJISIOTCH:

- HEpaBHOBECHOCTB,

- CIIOHTaHHOE 00pa30BaHNE HOBBIX MUKPOCKOIIMYECKUX (JIOKaJIbHBIX) 00pa30BaHUA,

- I3MEHEHHS HA MAaKPOCKOTIMYECKOM (CHCTEMHOM) YPOBHE,

- BO3HUKHOBEHHE HOBBIX CBOIMCTB CHUCTEMBI,

- 3Talbl CAaMOOPTraHU3alMH U (PUKCALIUH HOBBIX KaUE€CTB CUCTEMBI.

IIpoananuszupyiime 0annoe nNONOJICEHUE, NONLIMALIMECh HAUMU €20 NOOMEEPIHCOeHUE,
npugeoume Ha2AOHbIIL NPUMEDP, OCHOBAHHBIU HA 8AULEN HAYYHO-UCCTIE008AMENLCKOU pabome.

Keiic-3axanue Ne 15. «IIpuBeaure npumep»

O)IHO W3 OCHOBHBIX ITOJIOKEHHUH CUHECPIre€TUru T1rJjacuT. B COCTOSAHHUAX, I[aHéKI/IX oT
paBHOBECHS, HAayMHAIOT  JeicTBOBaTb  OMQYpKALMOHHBbIE  MEXaHU3Mbl —  HalM4He
KpPaTKOBPEMCHHBIX TOYCK PasaABOCHUS ITEpEXoaa K TOMY HIIN HUHOMY OTHOCHTECIIbHO

JOJITOBPEMEHHOMY PEXUMY CUCTEMbI — aTTPaKTOpy. 3apaHee HEBO3MOXKHO MPeCKa3aTh, KAKOU
13 BO3MOXHBIX aTTPaKTOPOB 3alMET cucTeMa.
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%85%D0%B0%D0%BE%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D1%83%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BA%D1%82%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%84%D1%83%D1%80%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%83%D1%81%D1%82%D0%BE%D0%B9%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%85%D0%B0%D0%BE%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D1%83%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BA%D1%82%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%84%D1%83%D1%80%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%83%D1%81%D1%82%D0%BE%D0%B9%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0_%D0%B1%D0%B8%D1%84%D1%83%D1%80%D0%BA%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BE%D1%80

Ilpuseoume HaensioHbIL npumep A61eHUs Oupyprayuu u OarbHeluull nepexo0 K cOCMOSHUIO
pasHosecus, KOmopwviti Oyoem OCHOB8AH HA UCCLe008AHUU 2eHe3UCA U UCMOPULEeCKOU OUHAMUKU
maxux cghep uenogeueckol YUBUIU3AYUU KAK HAYKA, 00ujecmeo, NOIUmuKd, Kyaibmypa u np.
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NCTOPUSA OUITOCOPUN HAYKHU B JATAX, JIMIDAX H
COBBITUSAX.

3AAHUE:

- 03HAKOMMeECH C OCHOBHLIMU INOXAMU U OCOOEHHOCMAMU 83AUMOOCUCM U
Gunocouu ¢ ecmecmeeHHbIMU HAYKAMU,

- omcaedume GIUAHUE eCMEeCMBEeHHOHAYYHbIX OUCYUNIUH HA NOsGIeHUe
HOBbIX PUNOCOPCKUX KOHYENYUli U CMEeHY MUPOBO33PEHYECKUX NapaoUueM;

- 8vlABUmMe, KAK OMKpulmus 8 ecmecmeenHulx oucyuniunax u HT pesontoyuu
U3MEHSAIOM He MONbKO HAYYHYI0 KAPMUHY MUpPY, HO U Quiocoghckull 632140 Ha Mup.

NCTOPUA HATYPOUJITOCOPUN U PUTTOCOPUHU IKOJIOT'NU

AHTHYHOCTH

B nenTpe rpeueckoil puiiocoduu cTosiv BOIPOChl COOTHOLIEHUS PUPO/IbI U YETIOBEKA.
AnTnuHas ¢Qunocodus KOCMOIEHTpUYHA, I'Jle€ KOCMOC IOHMUMAETCsl Kak Hepas3/JeleHHOCTh
npupoabl u uenoseka. danec, Jlemokput, Cokpar, Ilnaton, Apucrorens, DNUKyp — TaKkoOB
JlaJIeK0 HE MOJIHBIA nepedeHb (GuiaocooB, pasMBILUIABIIUX U O YEJIOBEYECKOM OBITUH, U 00
OKpPYXKAIOIIEH YEI0BEKA IPUPOJIE.

Muerckue HaTYpuIocoPbl NbITATUC, 00BICHUTH CTpoeHHEe BeenenHol mMeTonamu
MaTeMaTUKU U acTpoHOMHU. POPMUPYIOTCS KOCMOTOHUYECKHE MPECTABICHUS O IPUPOJIE, TIe
U3 Xaoca BO3HUKAET FapMOHUYHBIA KOCMOC (THOPSI0K), KOTOPOMY JOJIKHO COOTBETCTBOBAThH
noji0o0Hoe moBeneHue uenoBeka. [losBiAIOTCA MpencTaBieHUs 0 OECKOHEYHOCTH MHPOB, O
mapooOpa3HOCTH 3eMJIH, KOTOpast BACUT 0€3 BCAKOM OMOPHI B IEHTPE HEOECHOM cephl.

IIudgarop obpamaer BHUMaHKE HA TOPSAJOK, TAPMOHHUIO U 3aKOHOMEPHOCTb, LapsLIie B
MUpe U BHepBble BBOIUT moHATtHe Kocmoc. YenoBek MHOTMMU aHTUYHBIMU (uiocopamu
paccMaTpuBaiCs KaK 4acTHUIla 3TOTO BEJIMKOro, HeoObATHOro u OesrpanuyHoro Kocmoca —
MBICJIAIINI MUKPOKOCM.

IInaron cuurtan, YyTo M3MEHEHHUS B HPHUPOJIE — ITO ECTECTBEHHOE M HEn30exHoe
MEPEePOKICHUN CaMUX Bellel, KOTOpbIE JIMIIb Cclladble KOMMHM BEYHBIX U HEM3MEHHBIX B CBOEM
COBEPIICHCTBE UJIEH.

Jlis Apucroredsi, HA000POT, IPUPOJIA — 3TO U €CTh HAYAJIO JBMKEHUS U U3MEHEHUS.
Hesnanue nBmwxkenus, BjaedeT 3a co00il He3HaAHUE MPUPOLL. Takxke APUCTOTEINb, KaK U APYTHE
AHTUYHBIE MBICIUTENIN PA3AEsul NPUPOJHOE, €CTECTBEHHOE — (IOCUC U HENPUPOJHOE,
HCKYCCTBEHHOE, CO3JaHHOE YeJIOBEKOM — TexHe. Bce co3pgaHHOoe mpuposioil UMeeT B caMoM
cebe Hayajgo JBUKEHUS U TIOKOS, a BEIlM, OOpa30BaHHbIE MCKYCCTBEHHO HE HMEIOT
BPOKJIEHHOTO CTpeMJeHHs K u3MeHeHuto. OTciola U pa3rpaHUYECHHUE B JIPEeBHErPEUEcKOi
¢unocopun HAyKu U MEXaHUYECKUX UCKYCCTB.

384-322 rr. 10 H. 5 - ApucToTeib B padore "VMcTopun KUBOTHBIX' paziuyai BOJHBIX U
CYXOITYTHBIX >KMBOTHBIX, IJIABAIOLIUX, JIETAIOIIMUX, MOJI3AIOIIMX U HM3ydall TaKHe BOIPOCHI, KaK
MPUYPOYEHHOCTh OPraHU3MOB K MECTOOOUTAHUSIM, OJIMHOYHAS WIN CTallHas JKU3Hb, pa3InyMs B
MUTAaHUH U T. ]I

23-79 rr. H. 3. - Ilauani Crapummii rcciaenoBas BOIPOCH! CTPOSHHS U )KM3HU OpPraHU3MOB B
ero 3HaMeHnuTOH pabote "EcrecTBeHHas ucropus'.

AHTHUYHOE MOHMMAaHWE NPUPOJbI, IJle NMPUCYTCTBYET pa3JieICeHHE BCEro CYIIero Ha
€CTECTBEHHOE€ M MCKYCCTBEHHOE, Ha 3€MHOE€ U HeOecHOoe, Ha BEYHOE, HEHW3MEHHOE,
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COBCPHICHHOC M YYBCTBCHHO-BOCIIPHMHHUMACMOC, TJIICHHOC B 3HAYUTEIILHOU MCpE MCPCIIO B
CPEIHEBEKOBYIO HaTYpPHIoCcoduro.
CpeaHeBeKOBbE

[Ipupona B CpelHEBEKOBbE — 3TO BECh YHUBEPCYM, BECh MHp, BCE, YTO CO3JaHO
TBopuom. Ilpupona HagenseTcss eAMHBIM CMBICIIOM, OpraHU3alMEN, 11eJIeco00pa3HOCThIO, TaK
KaK OHa 3aMbllIJIeHa U co3/JaHa borom Kak HEYTO XOpPOIIO YCTPOEHHOE Lieioe. 3a BCeMU
U3MEHEHUSIMU B MPHUPOJE YEJIOBEK BUIUT CKPBITbIE 00KECTBEHHBIE CHUJIbI, BCE M3MEHEHUS U
CBSI3H B PUPOJIE MPOUCXOIAT B COOTBETCTBUU C O0KECTBEHHBIM 3aMbICIOM.

@paHuucK A3HMCCKUH HE NMpUHUMAa cojlepaiiylocs B bubnuu uuero rocmojictsa
YeJIOBEKa HaJ IMPUPOJON M cuhTan €€ MPHU3HAKOM JAbSBOJIBCKOIO MCKYIICHHS W HENOMEPHBIX
aMOMLIMI YeJIOBEKa, €ro I'PEXOBHBIX JKEeJIAaHUW M CTPEeMJIEHUH BO3HECTHCh 3a CUET JPYrux
KUBBIX «CYILECTB», OH BhICTYNAJ 32 "paBeHCTBO Bcex TBapeil" nepen nuuoM bora.

AabOepT Besmkuii B CBOMX KHUTAaX O PacTEHUAX NPUIAECT OOJIbIIOE 3HAYEHUE YCIOBUSAM
UX MeCTOOOUTaHMs, IJ€ IMOMUMO IIOYBbl BA)XHOE MECTO YJIENAET «COJHEUYHOMY TEIIy»,
paccMaTpuBasi IPUYHUHBI « 3UMHETO CHAa» Y PACTEHUM; Pa3MHOKEHHE U POCT OPTaHU3MOB CTABUT
B HEPA3PBIBHYIO CBSI3b UX IUTAHUEM.

Bo3poxnenue

B snoxy Bo3poxaeHuss NOHATHS — 4YENIOBEK, NPUPOAA W bOor HamoJHSAIOTCS HOBBIM
CcMBICTIOM. YenoBeK CTAaHOBHUTCA TBOPLOM, NOJOOHBIM bory, mpu4acTHbIM KO BCEM BHUIAM
nesitenbHOCTH. OH JIMIIL MEHEE COBEpIIEHEH, YeM TBopel W MOXKET, ONupasCh Ha 3HaHUE
3aKOHOB IPUPOJIBI U CaKpajbHbIE 3HAHUS CO3/1aBaTh U npeoOpa3oBbiBaTh Mup. Ilpupona — 3ro
00BEKT UCCIIEIOBAHUS U TO3HAHUS.

Hogas nnaTepnperanus npupoasl 1 bora otpaswiack B yueHuu nanreusma. Hukomnai
Ky3anckuii cuntan OCHOBHBIM OOBEKTOM HCCIIENOBaHUS MaHTencTudyeckoro bora, xkoTopblit
CYILECTBYET B HEPA3PBIBHOM €JUHCTBE C MUPOM IPUPOIBIL.

Jxopaano BpyHo otoxnaectBisier bora m mnpuponay, HagenseT UX OJWHAKOBBIMHU
KayecTBaMH: BEYHOCTHIO, OECKOHEYHOCThIO, HEYHUUYTOKUMOCTBIO, TBOpUeCTBOM. CuuTas, 4to
O6eckoHeyHOCTh BceeneHHol — 310 ciiencTBue OeckoHeuHoil Momu bora, bpyHo ypaBHHBan
MouIs nIpupoas! 1 bora.

I'eorpaduueckue oTKpbITUS B 310Xy B03poskeHus, KoJIOHU3aUsl HOBBIX CTPaH SIBUJIACH
TOJTYKOM K Ppa3BUTHIO OHOJIOTHYECKUX HayK. TEeXHHYECKHe M €eCTECTBEHHbIE OTKPBITHS,
OTKPBITHSI B HpPUPOJHON cdepe cTaiu OCHOBOM U 0a30ii, Ha KOTOPOH CIOXKHUIACH
Haryppuiaocopusi XVI B.Hakomnenue m ommcanme ¢GakTUUECKOTO MaTepHayia MPHUBEIO K
CO3/JIaHUIO HOBBIX MUPOBO33PEHYECKUX KOHLEIIINN.

HoBoe Bpems

B HoBoe Bpemsi mpupoja CTaHOBUTCSI OOBEKTOM HAayyHOTO aHajiu3a U MONPUILEM
aKTUBHOM NPAaKTHYECKOH [eATENbHOCTU YEJOBEKa, MacliTadbl KOTOPOW, B CHIIY YCIIEXOB
Kanurtajau3Ma, MOCTOSHHO HapacTaloT. IIpuposia moHumaeTcss Kak OOBEKT MPHIIOKEHUS CHII
YeJI0BEKA B COOTBETCTBUU C IaHHBIMU €CTECTBEHHBIX HAYK — (PU3UKU, XUMUU, OMOJIOTHH.

OTKpBITHS B U UccieA0BaHus B 00nacTu ectecTBo3HaHu (A. Lle3anbnuna, /1. Pes, 7K.
Typuedopa, P.boiias, @.Pexu u ap.), pa3padboTka HOBOM METOI0JIOTHU TTO3HAHUS COCIUHSIET
€CTECTBEHHOHAy4YHbIE OTKPBITUS C PUIOCPCKUM OCMBICIIEHUEM.

Ta1<>1<e B JOTOT HCpI/IOI[ IIOABJIISIFOTCS HepBBIC HpOTI/IBOpCLH/If[ MG)KI[y YCIIOBEKOM U
MIPUPOJION — YETIOBEK CTall CYMTaTh ceOsl TJIaBHBIM BO BCEM Mupo3naHun. Bepa B mporpecc,
HayKy ¥ pa3yM, 3TO TJIaBHAs OTIWYUTEIIbHAS OCOOCHHOCTH 3TOTO MEPHO/IA.

IIpocBenienue
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B »snoxy IlpocBemenuss Bo3pacTaeT IO3HaBaTEIbHO-NpeoOpasyomas JAesTebHOCTh
YEJIOBEKA, AKTUBU3UPYETCS CTPEMIICHNE IPOHUKHYTh B TAWHBI IPUPOJBI, ITIO3HATH €€ 3aKOHBI U
COOTHECTH C HUMH 3aKOHBI 4eJIOBeUeCcKoU *ku3HU. MccnenoBanus npupoast A.Peomiopom, JI.
Tpambae, C.I1.KpamenunnukobiM, U.U. Jlenexunnim, I1.C. Iaanacom, K. Jlunneiiem,
K. brogdonom u ap. chopmMupoBaivi 0CoObIN, MPOTPECCUBHBIN MOAXO ] K U3YUCHHIO SBICHHUI
MIPUPOJIBI U CIIOCOOCTBOBAIU MOSBICHUIO UECH 00 U3BMEHEHUSX OPraHM3MOB B 3aBUCUMOCTU OT
OKpYXarolux yciaoBuid. ['ocrioncTBoBaBmIas B 3TOT NEPUOJ MEXAHUCTHYECKAs: KapTUHA MHUPA,
MIPEACTABIISUIA TIPUPOAY KaK CIIOKHBIA MEXaHU3M, KOTOPBIM MOXHO JETAJIBHO MCCIIECIOBATh.
YenoBek, OBIaZIeBa€T HOBBIMU 3HAHUSIMU, YMEHHUSIMH, HaBbIKaMU, paciiupsieT cepbl BIUSHUSL
Ha IPUPOJY, CO3JAET TEXHUYECKHE YCTPONCTBA, JAIOUIUE €My HOBBIE BO3MOXHOCTH ITO3HAHMS
U TIOKOPEHMS OKPYKAIOLIEr0 MUPA. DKOJIOTMYECKUX UAEH KaK TAKOBBIX €€ HET, HO HAYWHaeT
CKJIQJBIBAThCS SKOJOTHUYECKAsI TOUKA 3PEHUS HA U3ydaeMble SBJIICHHS IPUPOIbI

Kan Kak Pycco cuutan, 4ro B KyJIbType W IUBHIM3ALMMN TAaUTCA BEIMKOE 3II0,
YTPOKAOIee €CTECTBEHHOCTH MHpa M M3HAYaJbHOM HENMOpOYyHOCTH uenoBeka. OH MpoBO3-
TJIACHIT TIPU3BIB «HA3aJ K pUpoie» (pomMaH «IMUJIb, WK O BOCIIUTAHUIY), OJHAKO MOA00HBII
JIO3YHT ObLT MaJI0O KEM BOCIIPHHSIT.

XIX — XX Beka
XIX croserne cTaHOBUTCS 3MOXOU IAPCTBA PALlMOHAIBHOCTH, 0€30TOBOPOYHOMN BEPHI B

HENOrpeIUMOCTh U MOTYILIECTBO YEJIOBEYECKOTO pa3yMa, YTO MOJTBEPKJIAIHM UCCIIEIOBaHUS U
otkpeitust A. I'ym6oanara, K. b. Jlamapka, O. [dexannoas, K.Pyave, Y. JapBuna, 3.
I'ekkeas, K. Meduyca 1 MHOTMX APYrMX €CTECTBOMCHBITATENEH. UEIOBEK ITPOBEN YETKYIO
IPaHULly MEXIYy IPUPOAOH U LIUBUIIM3ALIMEH, OTBEI cebe PoJib MOKOPUTEIS U IpeoOpa3oBaTess
OKpy:xaromiero mMupa. Tak Ipou30ILIO OTYYXKACHHE 4YeIOBEeKa OT IPUPOJIbI, HEOTHEMIIEMOU
YacThIO KOTOPOU OH CaM U SIBIIETCA.

[lapamienpHo CTajJd aKTUBHO MPONAraHIupoOBaThCS T'yMaHUCTUYECKUE B3TJISAIbL,
MPU3bIBBI OEPEKHO OTHOCUTHCS K IMPHUPOJAE, HE JOIMYCKATh XUIIHUYECKOE HCTpediieHue eé
OorarcTs.

AabbepT HBeiinep pazpadoTan GuiocoPcKo-3TUUECKYI0 KOHIIETIUIO «OIaroroBeHus
nepeJl JKU3HbI0» U MPOBO3IJIACKUIT PABEHCTBO Mepea 00roM BceX TBapei, )KMBYLIUMX HA 3eMIle
(«Pacnag 1 Bo3pokieHuE KyabTyphl», «KynbTypa u 3THKa», « XpUCTHAHCTBO U MUPOBBIE PEIIU-
run»). OH cuuTal, 4TO YEJOBEK CTaHET STHUYHBIM JIMIIb TOT/A, KOTJA >KU3Hb, KaK TakoBas,
KU3Hb PAacCTEHUN W >KMBOTHBIX OyZAET JUls HEro Tak K€ CBALICHHA, KaK >KU3Hb 4yejoBeka. B
KayecTBe aOCOJIIOTHOTO, OCHOBHOIO MPUHIMIIA MOPAIX OH BBIIBUTAJl CTPEMJIEHUE COXPAHSThH
Pa3BHUBAIOIIYIOCS )KU3Hb, JBUTaTh €€ BIepe 10 Bbiciiel crynenu. ['ymanuct [lBeliuep ykazan
Ha HPAaBCTBEHHbIH acleKT MpoOJeMbl B3aUMOJCHCTBHS MPUPOJbl U  YEJIOBEUECKOUH
LMBUJIU3ALUY.

B oredectBeHHON Tpaauuuu mpoOieMa B3aUMOJCHCTBUS 4eJIOBEKa M MPUPOIbI
HanOoJiee TIIyOOKO mpejcTaBiieHa B (UI0COPUU PYCCKOTOo KocMHu3Ma. B aTom HampaBieHHH
BBIJIEISIIOT  ecTecTBeHHO-HayuyHoe (B. W. Bepnaackmii, K. 3J. Iuoakosckumii, A.JL.
YmnxeBckuil u 1p.) u guiocodceko-penurnostoe (H. @. denopos, B. C. Conosbes, I1. A.
®daopencknii, C. H. byarakos, H. A. bepasieB u ap.) Teuenns. B o6oux HampaBiIeHUsIX

AKIIEHTUPYETCS BHUMAHHUE HA UAEAX aKTUBHOW aHTPOMOJOTHYECKON M COUUAIBHOM ABOJIIOLINH,
B3aMMOCBSI3aHHOCTH TIPUPOJIBI U OOINECTBA, OTBETCTBEHHOCTH 4YEJIOBEKa 3a BCE >KMBOE Ha
3emiie, 3a TPUPOY BCEH IIIAHETHI, a TAKKE HEOOXOJUMOCTH, COCTUHHUB TyXOBHBIN M HAYYHBIN
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MOTEHIIMAJ YeJIOBEUYECTBA BbIPA0OTaTh CTPATETHIO MPEOJIOJICHUS TUCTAPMOHHUU U KpHU3HCa B
COIMOTIPUPOTHOM cepe.

1926 r. — xpynHenmui pycckuil ydeHsli XX B. Bnagumup MBanouu Bepranckuit
(1863-1945) onybnukoBan KHUTY oA Ha3BaHueMm «buocdepa», kortopas o3HamMeHOBaja
POKJIeHUE HOBOW HAayKu O MPHUPOJE, O B3aUMOCBS3U ¢ Hel yenoBeka. [lo ero MHeHHIO, pocT
Hay49HOTO TTIOHUMAaHUS OKPY>KAIOIIEro MUpa MpUBEACT K MpeBpamieHuto ouocdepsl B Hoochepy
— HOBOE€ cocTrosiHue Omocdepsl, mpeodOpa3zoBaHHOE B "B HMHTEpecax CBOOOJHO MBICISIIETO
YeJloBeYeCcTBa Kak €IUHOTO LEeJ0ro", rJie KOHTPOJIUPYEMBI U peryaupyeMsblil mporecc oOMeHa
BEILECTBOM M JHEprueil obliecTBa ¢ MpUpoJoN CTaHET Pa3yMHO COTJIACOBAHHBIM C JaHHBIMU
HayKu TpeoOpa3zoBanueM mpuposl. OgHako, yueHslld yxe Ha rpanuine XIX — XX croneruit
OTMEYaJl BCEBO3pACTAIOIIME TEMIbl JEMOrpapUYEecKOro pocTa, yKa3blBall, UYTO «IUIOLIA[b,
JOCTYIHAs 3aCEJCHUI0 OpraHu3MaMH, OTrpaHU4YeHa», MPEAYNpexJal O Hen30exKHbIX
HEraTUBHBIX IOCJIEJCTBUSIX, MOCKOJbKY «HH OJUH >KMBOW BHJ HE MOXET CYILECTBOBAaTh B
cpele, CoCTosIIEN U3 CBOMX OTOPOCOBY.

KiroueBpiM B (opMHpoBaHMM KOHLIENIMU Hoochepsl sBisgeTcs 0co00oe MOHHMaHue
padyma M €ro pojud B MHUPO3JAHUH, BCEIEHHOW M KocMoce. B.M. BepHaackoro B mepByro
ouepeslb MHTEPECYIOT MPOILIECChl, MpOoTeKarolue B ouocdepe, U 3HAUEHHUE YEJIOBEKAa B ITHUX
npoueccax. ®daxkTop SBOMIONUMM U MPOJOIDKAIOUIETOCS Pa3BUTHUS  YEJOBEYECTBA, OH
MPAKTUYECKH HE 0OCYXK/IaeT.

1900 r. — sxosorust oPopMHUTIACH KaK CAMOCTOSTENIbHAS HAYIHAs TUCIIUTUIMHA.

Bospmoit Bkiaa B M3y4eHHM INPUPOJHON CPENbl BHECIM BCEMHUPHO H3BECTHBIE y4YEHBIE-
o6orannkn Kiaument ApkaabeBuu TumupsizeB (1843-1920), Bacuiaumii BacuiabeBuu
HokyuaeB (1846-1903), ®dpenepux Kiaementc (1874- 1945), Baagumup HukosnaeBuu
Cyxkaues (1880-1967), a tak:ke Aptyp Tenciu, Jlronsur ¢pon bepranandmu npyrue yuensie.

K cepenmne XX Beka »HKOJOTHsS CTajlla IPUMEHATh CTPOTO HAyYHBIA IOIXOJ.
OAHOBpEMEHHO CIIOKUJIACh TEHAEHLIMS, KOTJa 3KOJIOTHS Hauyana Bce 0ojiee paclbUIsiTh CBOM
yCUJIMS 0 CJIMILIKOM MHOTMM HampasieHusiM. Ilpexnae Bcero, 3To ObLIO CBSA3aHO € OypHBIM
Pa3BUTHEM MOJIOJIBIX HAyK, OTIIOYKOBABIIKXCS OT KJIACCHUYECKUX XUMHUYECKHX, (PU3HUYECKUX,
OMOJOTMYECKUX U IPYTHUX.

Bropas mosioBuHa XX B. W Hayago XXI B. 3TO XapakTE€pU3YKTCS BCTPEYHBIM

NBUKEHHUEM W HMHTErpaluedl B pa3jMYHbIX OTpacisiX €CTECTBO3HAHMS, a TaKKe COMMKEHHEM
€CTECTBEHHBIX U COIIMO-TYMAaHUTAPHBIX HAYK.

Jkopuiocopusi — CpPaBHUTEIBHO HOBasg o00yacTb (GUIOCOPCKOTO 3HAHUA, Ha
BO3HMKHOBEHHE KOTOPOTO MOBIUSIM OypHOE pa3BUTHE €CTECTBO3HAHUS, IPOJABUHYBLIETOCS B
MOCJIEJHEE BpEeMs B «TYMAaHU3UPOBAHHOCTH», a TaKXKe€ HENPEepPbIBHO OOHOBIISIOIIETOCS
TEOPETUYECKUE U IKCIIEPUMEHTAJIbHBIE CBEJICHUS O IUIaHETE.

BaxnpiMm npeameToMm aHanmmza sKo(pmiiocohuun — 3TO OCMBICICHHE MPoOJeM Oyayiiero
3emiid, ONpENEeNeHUE JOMYCTHUMBIX TIpaHUIl AHTPOIOI€HHON Harpy3ku Ha Ouocdepy u
OTHICKAHUE TaKHUX CIOCOOOB B3aWMOJEUCTBUS C NPUPOTHBIMU OOBEKTaMM, KOTOpPbIE Obl HE
MPUHOCWIN KaTacTpOo(UUECKUX MOCIEICTBUMN Il OKpPYXKAIOUIeH Cpelpl U caMoro yenoBeka. A
TaK)Ke CTpEMJICHHE MNPUAATh MOHITHIO KU3Hb MPUOPUTETHYIO POJIb B CHUCTEME LIEHHOCTHBIX
OPHMEHTALMM KaXKI0T'0 YEJI0OBEKA.

Ha ceroansmnnii 1eHp 3kogua0ocogus SBISETCS AUCIHUIUIMHOW, B paMKaxX KOTOPOH
TpaHCQOPMUPYETCSI MOHUMAHHE COBPEMEHHBIX TJI0O0ANbHBIX HPOOJIEM, MPUYEM HE TOJBKO
OKOJIOTUYECKHX, HO ¥ COIMAJIbHBIX M JaXKe THoceojornuecknx. Ha 0aze coBpemeHHOM
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9K0(pUI0cOhUN 3aKIaIBIBAIOTCS HE TOJBKO OCHOBBI OXpaHbl OMocdepbl, MeTo1a €€ YIydlleHus
U pallOHAJIbHOTO MCIOJIb30BaHMs, HO U 00s3aTeIbHOE HCCIIEOBAaHHE BO B3aUMOJEUCTBUU C
OKpy)Xarlleil ero reorpauueckoi, MOPUPOJHO-KINMATUHYECKOM M KyJIbTYpHOH cpeaoi
obutaHusl.

Mupokuit cnexkTtp npobieM B pamMKax OdKOJOIMM  TO3BOJIMI  BBIIECIUTH B
CaMOCTOSITENIbHYIO 00JIaCThb 3HAaHUA HE TOJBKO 3Koduiocoduro, HO U CMEXHbIE C HEl
JUCLMIUIMHBL: BO-IIEPBBIX, SKOJOTHS 4Y€IOBEKa, SKOJIOTHs KYJIbTYphl, COIMalIbHAs SKOJIOTHUS U
zp.

Taxke HapoCTaroIIMe SKOJOTUYECKHE MpoOaeMbl W uX (UIOCOPCKOE OCMBICICHUE
MOPOAWJIM PN KOHUENUUH M MPOEKTOB: JEATENbHOCTh «PuUMCKOro Kiy6a», KOHLENLHUS
«YCcTOMYMBOrO pa3BUTHSY, KOABOJIOLMOHHAS KOHLENIUS B3aHMMOCOTJIACOBAHHOTO pPa3BUTHUS
[IPUPO/IbI-U€I0BEKa-0011eCTBa, ACIATEIbHOCTDh PAa3IMUHBIX IPAaBO3AIUTHBIX OpraHMU3alMil THIa
«Greenpeace» ¥ T.1I.

B pamkax otedectBeHHOW (riiocckoil M ecTecTBeHHOHAaydHOU ImKoJibl Bepnanckuit B.U.,

Tumodees-Pecorckuit H.B., Moucees H. H., T'npenok ®. 1., Petimepc H.®., Durensrapar B. A.,
Kapriuackass P. C., Hanwmnos-anunesn B.W., Kanunma C.I1., ®pomo U. T., ¥Ypcyn A.C.,
Kypmomos C. II., KusizeBa E.H., Jlucees N.K u muorue npyrue pa3pabaTblBaIi M HCCIEIOBAIN
MPOIIECChl TI00aTN3alMK, YCTOMYMBOTO PAa3BUTUS, B3aWUMOOTHOIICHHS YEJIOBEKA, MPUPOJIHI,
o011ecTBa, BHOCS 3aMETHBIN BKJIA]] B CTAHOBJICHUE M PA3BUTHE — SKOJIOTUH.

OUJITIOCOPCKHUE ITPOBJIEMBI BUOJIOT'UAN

NCTOPUA ®PUJTOCOPUUN BUOJIOT'HU (BUOJIOTUN) B JATAX, JIMHAX U
COBbITUSAX.

duiochus 6uosoruu — odacte Grtocodpun, 3aHUMAIOIIASCSA AHATTU30M U 0OBSICHEHUEM
3aKOHOMEpHOCTeH (opMHpOBaHUS U Pa3BUTHS KOMIUIEKCAa HayK O >XKuUBOM. buodunocodus
UCCIIEYeT TPHPOIY W CTPYKTYpPY OHMOJIOTHMYECKOTO 3HAHHS, OCOOCHHOCTH W CHenu(puKy
HAyYHOTO IMO3HAHMSI JKUBBIX OOBEKTOB M CHCTEM, CPEICTBA, METOJABI M CHOCOOBI MOIO0OHOTO
no3HaHus. Punochus OMOTOTHH — ATO MEKIMCUUIUIMHAPHAS CHCTEMa 3HAaHWH, 9TO 3HAHHE O
MecTe OMOJIOTHHM B CHUCTEME HAyKd M KYJIbTYPBI, O BIMSHHM OHWOJIOTUM HAa W3MEHEHHE HOPM,
YCTaHOBOK M OPHEHTAINI B KYJIbTYpeE.

dunocdust OUOTOTHUN CIOXKUIIACH JIUIIL TIEpBOil mojoBuHe 1970-X rT., Oarogaps Tpyaam
aMepuKaHCKuX ydeHbIx JlaBuna Xamwia u Malikia Pero3a.

Jlo 3TOTO OHMONOTHS TPOILIA B Pa3BUTUU TPYAHBIH W TMPOTHBOPEYMBEHIN IyTh: TO OHA
pa3BUBaiach Kak dacTh (uiaocopckoro 3aHMs, TO KaK CacCOMTOSITENbHAs HayKa, TO Kak
WHTETpaJIbHOE 3HAHHUE.

B orBerax Ha BOTPCHI: B YeM COCTOHMT CYIIHOCTH XKM3HU? YUeM OTIHuaercs >KUBOE OT
HEXHUBOTO? — CIIOKHMIIOCH J[BA MPOTHUBOIIOJIOKHBIX ITOIX0/1a: BUTAIM3M H PeIYKIIHOHU3M.

CornacHO BUTANM3MY KH3HBb OIPENENSICTCS 0COOBIM HAa4dalloM, KOTOPOE HE CBOJUTCS C
MPUHIUTIOM, JISKAIIMM B OCHOBE HEXHBOW MPUPOABI. PEIyKIIMOHM3M Ke IM0JIaraeT, u4To KHU3Hb
MO>KHO OOBSICHUTH €€ (PU3HUECKON M XUMUYECKOU OpraHu3anue.

AHTHYHOCTD.

B aHTHM4HO# ¢wmiocodun TOSBIAETCS BHUTAJIM3M, OCHOBATEIEM KOTOPOTO SIBIISIICS
Apuctortens. OH cuuTal, YTOOCHOBOH JKMBBIX OPTaHU3MOB CIIEAYET NMPU3HATh HEMAaTEPUATBHYIO
nymy (rcroxe). ImeHnHo oHa siBisiercst GopMoii xuBoro Tena. [yia ectb 00pa3 M CMBICIKUBOM
OpraHu3alluy, UCTOYHHK, a TAKXKE IIeJIh, Pald KOTOPOH KHBOE BOSHUKAET M3 HEKUBOTO.
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brnaromapss ApuctoTenio B OHOJOTHH YTBEPXKIAETCS WACS IEIeCO00pa3sHOCTH >KHBOTO,
MOJTYYHBIIAs HA3BaHUE TEJA€0JOTUsl (OT IPed. — «TEJI0C)» - JKUBOE). Takum 00pa3oM MOSBIAETCS
TpPaJUIUs, CIMTAOIIAS OCHOBOH KU3HH HEMAaTepHAIbHOE OPraHU3YOIIee Havaso.

HoBoe Bpemsi.

AHTHYHAs TpaguUus TrOCIOJICTBOBaja BILUIOTh 10 HoBOro BpemeHH, B paMKax KOTOPOTO

nosiBisieTcst — MexaHunusM (XVII B.), ynogoOnsBuInii opraHu3Mbl U TEJIO YEJIOBEKa MallliHaM.
[Io ux MHeHUIO, (YHKIMOHUPOBAHUE KUBBIX OPraHU3MOB MOXHO OOBSCHUTH C IMOMOIIBIO
xuMuH 1 pusukn. Takoh MoAX0 MO3KE MOTYIHT Ha3BaHUE PelyKIIMOHU3MA.

XVIII Bek.

o cepenunbl XVIII Bexka MexaHMLMCTHI JOMHUHHpOBaiu B Ouojoruu. [loznHee BHOBB
aKTUBU3UPYETCS BUTAIMCTUUECKOE IBUKEHUE, CTPEMUBILIEECS ONPEACTUTh CeU(UKY )KU3HU U
€€ mpupony.

XIX Bek.

B XIX Beke BUTAIM3M, CcJaBas CBOHU I[O3UIMH, CYIIECTBOBAI MAapaUIEIbHO C
PEAYKUHOHU3MOM, KOTOpbI, HAoOOpoT, Habupan Ccuily, YyXOAs OT  YIPOIIEHHBIX
MEXaHHUCTUYECKUX TPAKTOBOK. BmecTe ¢ TeM ocraBaiuch Hepa3pelICHHbIMU (PYHKIMOHAJIbHBIE
poOJIEMBI TIEJIOCTHOCTH, IEJIECO00pa3HOCTH U (POPMUPOBAHUS KUBOTO BEIECTBA.

Kaon bBepnap, Buasbiii ¢usnosnor XIX B. oTpulas CylniecTBOBaHHE KaKON-IHO0
KU3HEHHOM CHJIBI, MPEATOI0KUII HaJTUUKEe )KU3HEHHOTO (aKTOpa, MMEIOILIEro 3aKOHOAATEIbHbIN
xapakrep. Tak mnosBwica HeoBuTamudm pyoexa XIX — XIX BB., mnpeacTaBIeHHBIH
smoOpuosiorom I'. Ipum u ¢uznonorom . ¢pon Ukckrwap. VX unen He Nodydusiv mHUPOKOH
MOAJIEPIKKH.

B xonne XIX B. B ¢punocodpuun 6uonaoruu Bo3o0s1anaan IMepaKeHTHBIA MoAX0 (OT aHIJL:
emerge — BHE3aIHO BO3HMKAaTh). CTOPOHHUKH 3TOTO HOJXOJa ONPEAesan creuuuKy *KU3HU
0COOBIMU (PU3UKO-XUMUYECKUMHU CBONCTBAMH, BO3HUKAIOIIMMU 4Y€pe3 KaueCTBEHHBIM CKadOK.
[IpeBonpuurHa XKU3HU 3aKJIIOYEHA B CIEU(PUUECKON PU3NKO-XUMUYECKOI OpraHu3aluy.

XX BeK.

[TonbITkKM OOBSACHUTH LEIOCTHOCTh M 1I€JI€CO00pPa3HOCTh MPHUBOJSH B Hayase XX B. K
MOSIBJICHHUIO XO0JIM3MA. XOJIMCTUYECKUM MOJIX0J B OMOJIOTMU MOJY4YWJI CEPhE3HOE Pa3BUTUE B
1930-x rr. Onaromaps TeopuM cucteM M KuOepHeTuku. ABTOp Teopuu cucteM JI. Qo
bepranandu u ero mocnenoBaTtenu paccMaTpUBAIOT OHOJOTHYECKUE CUCTEMBI MOCPEICTBOM
¢uzukn u xumun. K sromy noaxony OJM3KU COBPEMEHHbIE KOHIEMIIMM CaMOOPTraHU3ALNH,
ocHoBanue koTopsix no WU. Ilpuroxkuny m HU. Crenrepc (1986), sBisercs maTreMaTuyecKuit
anmnapat TeOpUH TMHAMUYECKOTO Xaoca U HEPaBHOBECHOM T€PMOIMHAMHUKHU.

IlenoctHocTh M 1Eneco0Opa3HOCTh B OuoOJIOTMU  pa3pabaTbiBaeTCs KUOEPHETUKOU.
OcHoBaTtenb Hayku OO yNpaBi€HUM M CBS3M B MalllMHAaX M JKUBbIX opranu3max — H. Bunep
(1958). Mopenbio KMBOTO OpraHuzMa crajg poOor. Termepp MeXaHMUM3M TOJIYYHJI HOBOE
npixanue. Ha 6a3e teopun cucreM M KUOMPHETUKU B OMOJIOTUU IMOSBISETCS HOBBIA MOJIXOM —
TeOPeTUKO-CUCTEeMHBbIH, KOTOpbI oOecneuns MOHMMaHHE OpraHm3Ma Kak cucrembol. OH
0OYCIIOBHJI POXKJEHUE TEOPETHUECKOTO U (UI0CO(CKOTO HAMpaBiICHUS — OMOCEMHUOTHUKH.
MouekynspHasi TE€HETHMKa CTajla OIEepUpOBaTh MOHATUAMU «TEHeTHYecKas HWHGOpMaLus»,
«TEHETUYECKUU KO/

C 1960-x rr.pa3BuBaeTCcsi MaTeMaTUyeckass TEOpUsl CHCTEM U Teopusi KaracTpod.
OMmb6puosor K. YoaIuHITOH yTBep»KIAaeT aBTOPUTET MATEMAaTUKU B TEOPETUUYECKOW OMOJIOTHU.
CoznaTenp MaTeMaTHUECKON TEOPUH KaTacTpod U MaTeMaTUUECKONH TEOPUU MOpQoreHesa.

17



P. Tom y0exieH B TOM, YTO BUTQJIUCTUYECKAsE U MEXaHUCTHUECKAsI O3ULIMH COBMECTUMBI.

B nauane XX Beka mosBisieTcs OpraHMuu3M. Ero OCHOBONOJIOKHUKM — Ouosioru Y
Purrep, O. Paccen, JIxx. Bymkep cuurany, 4To LEIOCTHOCTb OpPraHU3Ma OIPENENseT €ro
KU3ZHENEATENbHOCTh. OHU CUMTAIM OPraHU3Mbl TAKUMHU K€ CaMOCTOATEIbHBIMU HPUPOIHBIMU
€AMHCTBAMH, KaK aTOMbI U MOJIEKYJIBI.

XXI Bek

[lepcnexkTuBHON mMapagurMoil B pa3BuUTUM Ouonoruu B Hadanme XXI B. cumraercs
OpraHULIN3M.

B XXI B. Ouonorusi Bce akTHBHEE HUCIOJB3YET HE TOJbKO (PU3UKY, XUMHUIO U JIpyrue
TOYHbIE HAyKH, HO M CYryboo TyMaHUTapHble — JMHTBUCTUKY, CEMHOTHKY, (uiaocoduro,
COLIMOJIOTHIO, 3CTETUKY, 3TUKYy U J1p. MHpopmanuoHHas wuHTepnperanus OHOIOTHYECKUX
CTPYKTYp, pa3paboTKa 3BOJIOLHUOHHO-TEHETUYECKHX MOJEJEH CII0KHOIO IMOBEACHUS B MHpE
KUBBIX OPTaHU3MOB, HCClIeJ0OBaHHE (PEHOMEHA JKU3HU, OCMBICIIEHUE CTPEMUTEIILHOTO Pa3BUTHS
FeHHOW U KIETOYHOW WHXKEHEepuHu, peuieHue mnpoliaeM B3auMOACUCTBUS Ouochepbl U
YyelloBeYecTBa M MHOTHE Jpyrue MpoOiemMbl, TpeOyloT HE TOJbKO COBEpIICHCTBOBAHUS
OMOJIOTMYECKOIO 3HAHUS, HO U €ro HPaBCTBEHHO-ITHMYECKOI'O OCMBICIEHUS U HOPMATHUBHO-
MIPABOBOTO 3aKPEIICHUS. DTUMH 33/la4aMi 3aHUMAIOTCs Onodumocodusi, OMOUITHKA, IKOITHKA,
OMOMOJIUTHKA, OMOACTETHUKA, COLIMOOMOIIOTUS U IPYTHE CMEXHBIE TUCIUILINHBL.

OUJIOCOPCKHUE IMPOBJEMbBI CHHEPI'ETUKH
UCTOPUSA CUHEPTETUKU B JATAX, TUIMAX U COBBITUSAX.

- BO3HUKHOBEHHE TEOpPUU CaMOOpPraHU3alUUd — CHUHEPreTUKH — OBLJIO IOATOTOBIEHO
TpyJaMH MHOTHX BbIJatonIuxcs ydeHbix. K HUM oTHOCSTCS, B nepByto ouepens, U. JlapBun —
co3matenb Teopuu Ouonormdyeckod ospomtonnn, JI. Boabuman u  A. Ilyankape —
OCHOBOIIOJIO)KHUKU CTaTUCTUYECKOIO M AMHAMUYECKOTO OMMCAHUS CIIOKHOTO ABrkeHus, JIL.H.
MangeabmraM - co3fatelib HeIHMHEHHON Teopum KojeOanuii, a Takke A.H. Kosamoropos,
A.A. Auaponos, H.C. Kpsuios, H.H. boroJsiio6os, A.A Baacos, JI.JI. Jlannay u npyrue.

- CyllecTBEHHYIO POJb B CTAHOBJIEHHH TEOPUU CaMOOpraHM3alMu chirpainu padbotsl B.H.
Bepnaackoro o Hoocdepe.

- HaubGonee BmewarnsiomuMu ObUIM  3KCIEPUMEHTH C  CAMOOPraHU3YIOIIUMHUCS
XUMHUYECKUMHU peakuusimu, Hauatble B S50-e rr. B.H. BeaoycoBbim u B. KaGormHckum.
Pe3ynbpraToM uX MccienoBaHUN CTalo OTKpbITHE «peakuuu benoycoBa — XKaboTtuHcKoro» —
KJIaCC XUMUYECKUX pEakIuii, MpOTEeKaloIMUX B KOJIEOATEIbHOM peXuMe, IpU KOTOPOM
HEKOTOpbIE MapaMeTpbl peakluuu (LBET, KOHIEHTpalUs KOMIIOHEHTOB, TemIepaTypa U Jp.)
U3MEHSIIOTCSl NEPUOJUYECKH, 00pa3ys CJIOXKHYI MPOCTPAaHCTBEHHO-BPEMEHHYIO CTPYKTYPY
PEaKUMOHHOW CpEeIbl.

1967 roay - 1. 3abyckuii B mpuIén K BHIBOAY O HEOOXOJUMOCTH €JMHOTO «CUHEPT€TUYECKOT0»
[10/1X0/1a, IOHUMas IOJ1 ATUM COBMECTHOE MCI0JIb30BaHNE OOBIUHOIO aHaNu3a U YUCICHHON
MAaIIMHHON MaTEMAaTHUKH JJIS ITOJIy4EHHUS PEIIEHUI pa3yMHO [TOCTaBJIECHHBIX BOIIPOCOB
MaTEMaATHUYECCKOTI'O U (1)I/I3I/IT-IGCKOFO COACPIKaHUA CUCTEMBI ypaBHeHHfI.

- Co3aHueM TEOpHH CaMOOpraHu3allid B COBPEMEHHOM €€ MOHMMAaHUM Mbl BO MHOIOM
o0s3anb! U. lIpuroxuny u I'. Xakeny.
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https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/1967_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/w/index.php?title=%D0%98._%D0%97%D0%B0%D0%B1%D1%83%D1%81%D0%BA%D0%B8%D0%B9&action=edit&redlink=1

- Tepmun “cunepreruka” I'epman XakeH BrnepBble ynotpedun B 1969 r. XakeH xoren yToObl
CHUHEpreTHKa Urpaja pojib METaHayKH, MOoJMeYarolleld U u3ydarouieil o0mue 3akoHOMEPHOCTH
Pa3IMYHbIX CUCTEM, KOTOPbIE YaCTHbIE HAYKH CUUTAII CBOUMH.

- OcHOBBI 3TOM HayKu ObLIN 3aJI0KEHbI MPUMEHUTEIBHO K (PU3MUECKON XUMHH HpodeccopoM
Cpoboanoro ynuBepcutera B bproccene Mnbeit Pomanosudem [IpuroxuHbIiM, HarpaxJIeHHBIM
3a mojydeHHble UM pe3ynbrathl HoOeneBckoit mpemueil. OH Ha3Bald 3Ty HayKy HayKol o
CaMOOpraHu3allud, WIK Haykoh o cnoxkHoM. [lozxe Hemenkuit ¢usuk [.XakeH ycnemHo
MPUMEHWI T€ K€ MPUHIIUIBI K UCCIIEIOBAHUIO SBJICHUI B KBAaHTOBBIX T'€HEPATOPaX U MPEI0KUIT
HBbIHE LIUPOKO UCMOIb3yEMOE HA3BAHNUE CUHEPTETUKAY.

CuHeprernyeckuii NoAXoJ pa3BuBaeTCs CJAeIyOIIUMHU HIKOJIAMU:

1. ®usuxo-xuMHuYecKas U MaTeMaTHKo-(pusnueckas bproccenbckas LIKOJIA Wnbn
[puroxuna, B KOTOPOH ObUIH c(HOPMYIUPOBAHHBI NIEPBbIE CUHEpreTudeckue TeopemMsl (1947 rr.),
pazpabaTaHHa MaTeMaTU4yecKass TEOpUsl IOBEICHMS TUCCUIIATUBHBIX  CTPYKTYp (TEpMHH
[Ipuroxuna), pacKpbIBaJIUCh UCTOPUYECKUE MPEANOCHUIKA M MHUPOBO33PEHUYECKHE OCHOBAHHUS
TEOPUM CaMOOpPraHU3allMM, Kak [apaurMbl YHHMBEpPCAJIbHOTO  3BOJIONHMOHM3MA. Ha
CETOJHSIIHUN JIeHb MPEEeMCTBEHHUKU A3TOW ImiKojbl padortator B CIIA u BMecTo TepMuHa
«CUHEpreTuKa» Ha3bplBAlOT pa3pabOTaHHYI0 MMM METOJOJOIHIO «TEOpUEeH JUCCUIIATUBHBIX
CTPYKTYP» HJIN IIPOCTO «HEPABHOBECHON TEPMOIUHAMUKOW.

2. Ilxona HenMHEWHON ONTHKU, KBAHTOBOW MEXAHMKH M CTaTUCTHYECKOU ¢u3uku ['epmana
Xakena, ¢ 1960 roga mpodeccopa Mucturyra teopernueckor ¢uszuku B lltyTrapre. B 1973
rojly OH 00beIMHWI OOJIBIIYIO TPy, B PE3yJIbTaTe UCCIEJOBAaHUI KOTOPBIX MOSBUIUCH 69
TOMOB C IIMPOKHM CHEKTPOM TEOPETUYECKUX, MPUKIAAHBIX U HAy4YHO-NOMYJSPHBIX padoT,
OCHOBAHHBIX Ha METOJIOJIOTUU CUHEPIeTUKH: OT (PU3UKU TBEPAOTO Tejla U Ja3epHON TEXHUKU U
10 6uodu3uku u MpobIEeM NUCKYCCTBEHHOTO MHTEIIICKTA.

3. B Poccum xpynHeWmmm pa3pabOTYMKOM HJIEH YHUBEPCAIBHOTO H3BOJIOIHMOHU3MA
1 KODBOJIIOLIMY YeJIOBEKa W NPUPOJIBL, a TaKXKe JPYrMX CHUHEPreTU4YEeCKHX KOHUENIUil Obul
akagemuk H. H. MouceeB. Maremaruyeckuil ammapar T€OpUd KaTacTpod, HPUrOJHBIN Ass
ONHCAaHUS MHOTHUX MIPOLIECCOB CAMOOPraHU3aIUH, pa3paboTaH poccuiickum
Marematukom B. M. ApHosbrom u (bpaHIy3cKUM MareMaTtukom Pene Tomom.
Axanemuk A. A. Camapckuii ' unena-xkoppecnoraenta PAH C. I1. KypatomoB pazpadoTaiu
TEOPUIO CaMOOpraHum3alMd Ha 0a3e MaTeMaTHYeCKUX MoJeled U  BBIYUCIUTEIHHOTO
skcriepuMenTa.  Unensl-koppecnionnentel  PAH M. B. Bonbkenmreiin u Jl. C. UepHaBckuii
pazpaboTayii  CHHEpreTHYecKuid moaxon B Onodusmke. CuHEpPreTHUecKHuil MOAXOd B
TEOPETUYECKOMN HCTOPHH (ucropuueckas MaTeMaTHKa) c
ojipas/ielaMy KJIMOAMHAMUKA U KIIMOMETPHKA, pa3BuUBaeTcs B paboTax
. C. Yepnasckoro,I'. I'. Manunenkoro, JI. . bopoakuna, C. I1. Kanuipl, A. B. Koporaesa,

C. 0. Masnkosa, I1. B. Typuuna, A. I1. Hazapersna u ap.

Cunepreruka 0Jm3Ka K puaocopckumM HayKam, OCKOJIBKY OOBEKTOM SIBJISIIOTCS BOIIPOCHI
0 TOM, KaK BOOOII€ BOZHMKAIOT OPraHU3allMOHHBIE CTPYKTYpPhl MaTepHalbHBIX 00pa3oBaHUM CO
BceMHU ux ¢yHkiusMu. Ho B He MeHbIIel Mepe 3TO U MUPOBO33PEHUECKHUE BOIPOCHI, UCCIAEAYS
KOTOpbIE CHHEPreTMKa IPUBHOCUT XapaKTepHble OCOOEHHOCTH, MOHATHUS, METOIbI, UyXKIble
TPaJMLIMOHHO CIOXKUBIIMMCS HAYYHBIM HAlpaBICHUSIM.

CuHepreTuka Kak HOBOE HAlpaBICHHE MEXJIUCLUIUIMHAPHBIX HCCIEAOBAaHUM MPEICTABIISIET
co0oi1 MHTEpecC ISl HAYKH B LEJIOM.
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https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%91%D1%80%D1%8E%D1%81%D1%81%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D1%88%D0%BA%D0%BE%D0%BB%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%81%D0%B8%D0%BF%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F_%D0%BE%D0%BF%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BA%D0%B5%D0%BD,_%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2,_%D0%9D%D0%B8%D0%BA%D0%B8%D1%82%D0%B0_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BD%D0%BE%D0%BB%D1%8C%D0%B4,_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%98%D0%B3%D0%BE%D1%80%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D0%B5_%D0%A2%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D0%B4%D1%8E%D0%BC%D0%BE%D0%B2,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D0%BA%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD,_%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D0%B0%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D0%B8%D0%BD%D0%B5%D1%86%D0%BA%D0%B8%D0%B9,_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9_%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%80%D0%BE%D0%B4%D0%BA%D0%B8%D0%BD,_%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4_%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BF%D0%B8%D1%86%D0%B0,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D1%82%D0%B0%D0%B5%D0%B2,_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9_%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D1%87%D0%B8%D0%BD,_%D0%9F%D1%91%D1%82%D1%80_%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B7%D0%B0%D1%80%D0%B5%D1%82%D1%8F%D0%BD,_%D0%90%D0%BA%D0%BE%D0%BF_%D0%9F%D0%BE%D0%B3%D0%BE%D1%81%D0%BE%D0%B2%D0%B8%D1%87

Pazpabotka ¢dumocodcknx OCHOBaHMI CHHEpPreTHKH, Kak oTmeueT akaaemuk PAH B.C.
CrenuH, — 3TO MOJIE COBMECTHOM aHAJIMTUYECKOUN paboThl PriIocO(POB U yUEHBIX CIELUATHCTOB
pasnmuuHBIX oOnacTel 3HaHWA. OJTa paboTa BKIIOYAET OCMBICICHHE OHTOJIOTHYECKUX
KaTerOpHaJIbHBIX CTPYKTYP CaMOOPraHU3allMi M CaMOPA3BUTHS, aHAIN3 THOCEOJOTHYECKOH H
METOJIOJIOTHYECKOW TEMAaTHKH, BBISICHEHHE HOBOTO TIOHUMAHHS ITO3HABATEIBHBIX HICAJOB H
HOPM, KOTOpBIE HEOOXOIMMBI JIUIsl OCBOCHHUS CIIOKHBIX CaMOPa3BUBAIOIIMXCS CHUCTEM. 31eCh
HY)XCH aHaJli3 TEeX HOBBIX CMBICIIOB, KOTOPBIE OOpETAalOT KAaTeTOpHH «ITOHUMaHHE»,
«OOBSICHEHUE», «IIPEICKA3aHUE», «TEOPUs», «(PaKT» MPUMEHUTEIHHO K CaMOpPa3BUBAIOLIUMCS
cucremMaM. VIMEHHO B 3TOM ITyHKTE NPOUCXOIUT TEPEXOJ] K IMOCTHEKIACCHYECKOMY THITY
paioHanbHOCTU. Ellle oHUM acnekToM (UIOCOPCKUX OCHOBAHUI CHUHEPIETUKH BBICTYMAOT
MHUPOBO33pPEHUYECKHE TPOOIEMBI, CBSI3aHHBIE C BKJIIOUEHHEM B KYJIbTYpy HOBBIX HAyYHBIX
MPEACTABICHUN O CaMOpPa3BUTHUU. 3AECh YK€ €CTh HCCIEeNOBaHMS (B TOM YHCIE€ U MOH),
MOKA3bIBAOIINE, YTO HOBBIC MPEIICTABIICHHS PE30OHUPYIOT KaK C 3alaJHON, TaK U ¢ HEKOTOPBIMH
BOCTOYHBIMH KYJbTYPHBIMH TPaJUIHSIMUA. BMmecTe ¢ TeM, 3TH MpencTaBlIeHUs CO3/AIOT TOYKH
pocTa HOBBIX IIEHHOCTHBIX OPUEHTALMI B COBPEMEHHOH KYJIBTYpE.
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PE®EPAT - 310 KpaTKoOe M3JI0)KeHHEe B MMCbMEHHOM BH/Ie COACPKAHUSA

" pe3yJabTaToB HHIMBUYAJTbHOM Y4eOHO-UCCJIe0BATEIbCKOM
NEeATeJIbHOCTH, MMeeT PerjaMeHTHPOBAHHYI0 CTPYKTYPY, COAep:KaAHHE U
opopmiieHme.

3AAHUE:

- mexcm peghepama 00NdHCEH COOepIHCAmb apeyMeHMUPOBAHHOE UTI0ANCEHUEe
onpeoeneHHoll membi,

- pegepam Oondcen OvIMb CMPYKMYPUpo8an (no 2aiasam, pazoenam,
napazpagham) u 6xuoUams pazoenvl: 68edeHUe, OCHOBHAS 4ACMb, 3AKIIOYEHUE,
CHUCOK UCNONIb3YEMbLX UCTNOYHUKOB,

- 8 3asucumMocmu om memMamuku peghepama K HeMy Mmocym Ovimb
oghopmieHvl npunodiceHUs, cooepicaujue OOKYMeHmbl, ULTIOCMPayuu, maoauybl,
cxemul U m. 0.

TEMbI PE®@EPATOB:
AHTPOIHBI MPUHITUIT B KOCMOJIOTHH.
['ennas nmxenepus U 00JaCTH €€ MPUMEHEHHUSI.
['ennas nHxeHepHs KaK COMMOKYIbTYPHBIN (DaKT.

b=

JIBOMCTBEHHBIN XapakTep JOCTHXKEHUNH OMOTEXHOIOTMUPUIOCOPCKO-ITUYECKHE TPOOIEMbI
T€HHOW WH)KEHEPUHU.

9]

EBrenuka u HeoeBrenuka: Gpusocodckuii aHamms.

o

EcrecTBeHHO-Hay4HbIE 3HAHUS KaK OCHOBA Pa3BUTHUS COBPEMEHHOW MEIULIVHBI U
BETEPUHAPUMU.
JKu3Hp 1 camoopranuzanus

% =

310poBbe, 3a00JI€BAEMOCTh M1 CMEPTHOCTD KaK COIMaIbHAs Tpodiema.

9. Hpnes koCMHUYECKOIrO XapakTepa )KM3HHU B Hayke XX Beka.

10. NaopManimoHHO-KOMIBIOTEPHAS PEBOJIIONNS 1 COIMATIbHBIC N3MEHEHUS.

11. Ucropuueckas Mmozens pa3Butust HaydHoro 3Hanus C. TynmuHna.

12. Vicropus popmupoBanus ¢punaocopuu HaykKu

13. Konnenuust ycToH4MBOro pa3BUTHsI 00IIECTBA, MPOOIEMBbI U BO3MOKHOCTH €€ Peanu3aliu.

14. KoHuenuust 37€KTpOMarHUTHON TEOPUH KU3HU.

15. MeTononornyeckue acrekTbl CHHEPreTUKH

16. MosiekymnsipHasi SBOJIIOLHS U IIPOUCXOXKICHUE YEIIOBEKA.

17. H.H. MouceeB 0 He00XOAMMOCTH KOIBOJIOLKHU OOIIECTBA U IPUPOJIBI.

18. Hayka u e posnb B oomectBe XXI Beka.

19. O6mecTBeHHass 00YCIOBICHHOCTh TEXHUKH.

20. OO1ue 3aKOHOMEPHOCTH BOBHUKHOBEHHUS U Pa3BUTHS €CTECTECTBEHHBIX HaYK.

21. Onapun u Bepnanckuii. [Ipoucxoxaenne 6M0J0rMU4ecKUX BUAOB U ITPOOIIEMa IBOJIIOLUH.

22. OcHOBHbIE HampaBieHUus GUIOCOPUH HAYKH.

23. OCHOBHBIE PETYISITUBBI, CTPYKTYpa U pPe3y/IbTaThl HAYYHOI'O [TO3HAHUS U IPOBEPKU
MCTUHHOCTHU MOJy4aeMbIX 3HAaHUH, IPOTHO3 PA3BUTHS HaYK.

24. OCHOBHBIE ATAIbI PA3BUTHSI SKOJIOTHH OT OMOJIOTHYECKOTO /10 COLMONPUPOTHOTO CTaTyca.

25. OCHOBHbIE PUHLHUIIBI CHHEPT€TUYECKOTO MUPOBO33PEHUS
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26.
27.
28.

29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.

40.
41.
42.
43.
44.
45.

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

56.

57.

38.

59.

60.
61.

Oco0eHHOCTH HayYHO-TEXHUYECKOTO PA3BUTHS COBPEMEHHOCTH.

[lepcriekTHBBI pa3BUTHS TTI00ATBLHON U JIOKAJIbHOW SKOJIOTHH.

[lepcrieKTHBBI XO3HCTBEHHOW JESATENILHOCTH UYEJIOBEYECTBA B YCJIOBHSIX OTPAaHMYEHHOCTH
MaTepUAIIbHBIX PECYPCOB IIAHETHI.

[Touemy MBI nOBepsiem Hayke. Mctopus Hayku. ['paHunBI HayKy.

[Ipuknagaeie 007aCTH CONMATBHON YKOJIOTHH.

[IpoGnema Bo3xelicTBUA Ouosiornd Ha (OPMUPOBAHHE HOBBIX HOPM, YCTaHOBOK U
OPHUEHTALNN KYJIbTYPHI.

[IpoGnema BO3MOXKHOCTU T€HETUUYECKON KaTacTPOQBI.

[IpoGnema npoucxoxKAEHUS )KU3HU Ha 3eMJI€.

[IpoGnembl MOpanu 1 GMOITUKU B COBPEMEHHOM BETepUHAPUU.

[IpoekT «I'eHOM YenoBeKka» U €ro BIMSHUE HA COLUOKYIBTYPHYIO CUTYalUIO.
[IpoucxoxaeHune U IBOJTIOLMS KU3HU. DBOIOUS U KO3BOMOIMsL. CaMOpa3BUBAIOIIHECS
CUCTEMBI.

Pa3znoobpa3zue popm KU3HU.

PannonanbHbIi cMbICH IpeBHEN MU(OIOreMbl IPOUCXOXKICHUS KU3HU.

Pons CMU B pa3BuTHH U MOMYJISPU3ANNKN YKOJOTHIECKOTO 00pa30BaHUS M MPOCBEIICHHS
HaceJIeHUsI.

Ponp conmanbHOM 3K0OJI0THN B NIPEOI0IEHUH YKOJIOTMYECKOTO KpU3HCa.

CuHepreTuka: CTaHOBJICHUE HEJIMHEHHOTO MBIILICHUS

CuHepreruyeckasi HHTEpPIIPETALUs YYEHUH O CI0XKHOM MPUPOE YeloBeKa

CoBpeMeHHast 3KOJIOTUsl: HOBbIE HAPaBJICHUS U JUCLUILIIUHBIL.

CoBpeMeHHbIE METO/Ibl MOAETUPOBAHUS 3aPOKACHUS KUZHU.

ConuanbHO-3TUYECKUE acTIeKThl IPUMEHEHUS IeHHOW H)KeHepUH. [|BOMCTBEHHBII
XapaKkTep MOCTUKEHUN OMOTEXHOJIOTHH.

Cytb Teopun 6uochepsl u Hoochepsr B.W. Bepnaackoro.

CymHOCTh )KHBOTO U TIPOOIIeMa ero IPOUCXOKICHUS.

Teopust 6M0I0TrHUECKON IBOJIIOLUU.

Teopus Hayunsix peBosroruii T. KyH.

TexHuKa, 4eloBeK, pHoJa: MpoOIeMbl B3aUMOJICHCTBUS U IPOTUBOCTOSIHUSL.

Tpanuuuu ApeBHUX KyIbTYp U HAyYHOE TBOPYECTBO.

TpanuuuoHHast U TEXHOT€HHAs UBUIN3ALUS.

Oumtocoekuil cMbICT KIIOHUPOBAHUS.

dunocodcekue mpoOIeMbl CHHEPTETHKH.

dopmupoBaHue MOJeNU poucxoxaeHus xku3Hu A.M. Onapuna. Baxxueiiue cBoiicTBa
YKUBBIX CUCTEM.

YenoBek M HPHUPOJHBIE pecypchl: MpoOIEeMbl B3aWMOAEWUCTBUSI B IPOLIECCE HBOJIIOLUU
LMBUJIU3ALUY.

OBOJIIOLMS  HAayKUu: OT 3HAHMS K T[OHUMAaHMIO, OT KJIACCMYECKOro 3HAaHUA K
MOCHEKJIACCUYECKOW HAYKeE.

DKOryMaHu3M M 3KOAKCHOJIOTHS KaK HOBas CHCTEMa IPUOPUTETETOB U IEHHOCTHBIX
OpHEHTALIHI.

DKoJjoruueckas KyabTypa U €€ poJib B IPEOJA0JICHUN COBPEMEHHOM KPU3UCHON CUTYalLlUH.
DKOJIOTHYECKHE UMIIEpAaTUBBI B 00pa30BaHUU, BOCIIUTAHUH U IPOCBELICHUH.
DKOJIOTHYECKHE UMIIEPATUBbI COBPEMEHHON IIMBUIN3ALINH.
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62. Dkonoruueckoe 0Opa3oBaHHe Ha Pa3HBIX YPOBHSIX 0Opa30BaHUs U BOCIUTAHMUSL.

63. Dkonoruueckoe npaBo Poccun: ocobeHHOCTH, MPoOIeMbl U IEPCIIEKTUBBI PA3BUTHS.
64. DKo0orHs U KOHLEMIUS YCTOMUNBOTO Pa3BUTHSI.

65. Dnoxa Hoocdepsl ¥ MPOOIEMBbI KOIBOJIOLHH.
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BOITPOCBI (TEMBI), PEKOMEHAYEMBIE JJIA
CAMOCTOATEJBHOI'O U3YYEHUSA

Jannolil 6uo camocmosmenvhol pabomol, hopmupyem ymeHue camoCmosimeibHO
omoupamov U AHATUZUPOBAMb MAMEPUAL, Peuamv NOCMAasieHHble npodiembl U
no3HasamesnbHvle 3a0a4u, KOMmopwle O3HUKAIOM NPU UCCAe008AHUU BbIOPAHHO20
0J151 U3YYEHUsL BONPOCA,; CNOCODCMEYem YeryOeHHOMY U3VUEeHUIO 8blIOPAHHOL MeMbl
(coomeemceenHo, U u3yuaemoco Kypca), popmuposanuio c6oe2o coOCmMeeHH020
BUOCHUSL NPeOMema UCCIe008aHUSL, COOCMEEHHO20 MUPOBO33PEHUSL.

B 3akimogaercsi 0c00EHHOCTh MEXTYHAPOTHOTO AKOJIOTHYECKOTO MpaBa?
B 3akmouaercs 0coOEHHOCTH 9KOJIOTHUECKOoro mpaBa Poccun?
B kakue nmpoGiieMbl MOKET BBUIUTCS 00pb0a 3a pecypchi?

PR

B dgem 3akimouaercs neATeNTbHOCTHO-MH(GOPMAITMOHHBIA TMOIX0J K M3y4eHUI0 OO0JIe3HU
SKUBOTHOTO?

9]

B uem cyTth npo6iieMsl Teneosoruu B puitocopuu 6uoaorun?

>

Bnusinue 6uonorun Ha GopMUpOBaHHE COBPEMEHHOM 3BOJIIOLMOHHON KapTHUHBI MUPBI.

7. BnusiHue GMOJOrMYECKOW TEOPUH SBOJIIOLMM HA CTAHOBJIEHHE COBPEMEHHOW KOHUEHIUH
rJ100aJIbHOTO 3BOJIIOLUOHU3MA.

8. B03MOXHO JI1 CHU3UTH YPE3MEPHYIO aHTPOTIOJIOTHUECKYIO HAarpy3Ky Ha 6uochepy?

9. Kak Baustor rioOanbHble NpoOJIEMbl COBPEMEHHOCTH Ha pa3BTHE BETEPUHAPHOM
MEIUITNHEI?

10. Kak moHumaetcst TEpMUH «peayKIus» B punocoduu 6uonaoruun?

11. Kak mposiBiIsitoTCs 9K0J0TrH4ecKHe MPoOIeMbl UM UX PEIICHHE B BallleM peruoHe?

12. Kak COOTHOCATCS COLMANbHBIC, TI'yMAHHUCTUYECKHE W SKOHOMMYECKHE OCHOBBI
BETEPUHAPHON METUIMHBI?

13. Kakve KOHIENIMU U MPOEKThl MOTYT CIOCOOCTBOBAaTh (POPMUPOBAHUIO IKOJIOTHMUECKUX
UMIIEPaTUBOB COBPEMEHHOM KYJIbTYPhI?

14. Kakue ¢unocodckre mpoOiieMbl CBSI3aHbI C TEOPHEH IBOJTIOLIMH ?

15. KakoBa HampaBJICHHOCTh BeKTOpa (HUIOCO(PCKO-METONOJOTHICKUX TOJXO0/J0B K
M3Yy4eHUIO 00JIe3HEN B COBpEMEHHON MeaULINHE?

16. KakoBa cnenuduka B3aUMOJCHCTBUS CYOBEKTUBHBIX M OOBEKTHBHBIX (PAKTOPOB B
IIpoLiecce AUarHocTu 3a0o0ieBaHuii?

17. KakoBo conep)kaHue MpUHIIAIA OPraHUIu3Ma?

18. MokeT 1 M3MEHEHHE MHUPOBO33PEHUYECKON MAapagurMbl MOBIUATh HA «IKOJOTHYECKOE
MOBEACHUE» JIIOJEH?

19. Ha3zoBuTe OCHOBHBIE KOHIIENTYaJIbHbIE MOJXObl K XapaKTEPUCTUKE CYILIHOCTH >KU3HHU.

20. Hoocdepnast KOHLIENLNS — YTOIUS WIH PEAIbHOCTb?

21. HTP u rnoGanpHbI€ KOJIOTHYECKUE TTPOOIEMBI.

22. Ob6o3HauTe XapaKTepHbI€ MPUHIUIIBI CUHEPTETUKHU?

23. OCHOBHBIC TPUHIMIBI U OPUEHTAIMM COBPEMEHHOW OWOAITHKA M OHOMEIUIIMHCKOU
JTHKH, OHOIIOJUTHYCCKUX KOHIICHINM, OMOTESXHOJOTHI U OMO3CTECTHKH.

24. OCHOBHBIE ATAIbl CTAHOBJICHUS U CTPYKTYpa CUHTETUYECKOM TE€OPUN IBOJIIOLIHH.

25. OxapakTepu3yiTe OCHOBHbIE KOHIEMNIMM CYIIHOCTH 3aKOHOB IHPUPOJbl (HAyKH) B

¢unocopun HoBoro BpemeHM (IpUHYIUTENbHAS, WUMMaHEHTCKas, IMO3UTHUBUCTCKa,

KOHBEHIIMOHAIUCTCKas)?
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26.
27.

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

34.
35.

[lepeuncnure kputepuu 60JIE3HU.

[lomoxxeT 1M npUMEHEHHE BO30OHOBIISIEMBIX HCTOYHUKOB OJHEPrMM U PECYpPCOB
[IPE0JI0JIETh IKOJOTUYECKUI KpU3HUC?

[IpuHIHIIBEI cCaMOOpraHU3alK B HEOPraHUYECKON U JKUBOU ITPUPOJIE.

Packpoiite gpuiiocodcko-MeTo0I0THYECKUE aCTIEKThI YUEHHSI O HOpME U 3710POBbE.
CylecTBYIOT JIU I'paHULbl aKTUBHON MpeoOpa30BaTEIbHOMN /IEATEIbHOCTH YEJIOBEUYECTBA
110 OTHOIIEHUIO K Mpupoie?

Xaoc M MOPSJIOK, PHTPOINHUS U KHU3Hb, CBOOOJA M €IUHCTBO — OXapaKTEPU3YHTE ITH
MOHSATHS B paMKaX CUHEPI€THKHU.

Yem o00bscHseTCA Bo3pacTaHene posid Guiocopuu B METUIIMHE U BETEpUHAPUH B HAIIH
nHA?

Yo Takoe BUTAIU3M U MEXaHUIU3M B OHMoJ0TUn?

UYrto Takoe cUHEpreTuka: npeaMeT, MeTo1, ujaes’?

DKOJIOTHYECKOE BOCIIUTaHUE U 00pa30BaHKUE — C YETO HAYUHATH?
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TECTBI - 3TO KparTkmue, CTAaHAAPTU3UPOBAHHBIE W He
CTAHAAPTU3UPOBAHHBbIE NPO0bI, HCNIBITAHUS, NMO3BOJIAIOIIAE OBICTPO OLEHUTH
Pe3yJbTATUBHOCTH MO3HABATEJIbHON AEATEIbHOCTH CTYACHTOB, T.€. OUCHUThH
CTeNeHb U KAYeCTBO JOCTHKEHUS KAXKAbIM CTYJIEHTOM Liejieil 00ydeHust
3AAHUE:

- O3HAKOMMECH C Mecmamul,

- UCNOB3YS 3HAHUS, NOJIYYEeHHble 8 npoyecce 00YUeHUs, d MAaKdHce
O00NOJHUMENIbHbBLE TUMEPAMYPHbLE U INeKMPOHHbLE UCTNOYHUKU NPABUTLHO
omeemums Ha 3a0AHUS MeCmOs.

1. ®unocodcekue npodaeMbl OMOJTOTHH

S: OcHoBHas 3a1a4a OMOJIOTUYECKON HAYKHU —

+: mHTErpanus OMOJIOTUYECKOTO 3HAHUS B paMKax OOIIel Teopun
+: co3ganue o0mieit Teopun

-: pa3BUTHE TOJIBKO IBOJIIOIIMOHHON OHOIOTHH

-: nuddepennuanys ONOIOrHIECKOTO 3HAHUS

S: O6nacts dpunocodun, 3aHUMAIOMIASACS AHATU30M B OOBSICHEHUEM 3aKOHOMEPHOCTEH
(hopMupOBaHUS U Pa3BUTHSI OCHOBHBIX HANPBIEHUN KOMILIEKCA HAYK O YKUBOM —

-: punocodust IKOIOTHI

+: ¢punocodust Ononoruu

-: buodusuka

-: OMOTeOXUMHS

S: «AHTPOIHBII NPUHIUID YTBEPHKIAET, UTO ...

-2 TOJIBKO pa3yM 4eJoBeKa CIIOCOOEH M03HATh YCTpoiicTBO Beenennoi

-1 4EJIOBEK MOXET MEHATh TeUeHHE (PU3NUECKUX MPOIIECCOB

-: CyIIECTBYET MHOKECTBO MUPOB, B KOTOPBIX CYIIECTBYET Pa3yMHBII YEIOBEK

+: cOOTHOIIEHUS (PU3MUECKUX BEIUYUH BO BeeneHHOM TakoBbI, YTO TOJIBKO IPU ATHX
COOTHOUIEHUSX MOT IOSIBUTHCS M BBIKUTB YEJIOBEK

S: Yyenue o HpaBCTBEHHOM CTOPOHE JIEATEILHOCTH YEJIOBEKA B MEAUIIMHE 1 OMOJIOTUH —
+: OUoOATHKA

-: OmoscTeTHKA

-1 COIMOONOIOT U

-: y4EeHHE O MOPaJ U HPaBCTBEHHOCTH

S: IlepcriekTUBHOE HaMNpaBleHUE COBPEMEHHON OMOJIOIMH, CTPEMSIILIEECS COCTAaBUTD MOJIHBIN
nepeyeHb Beex OEJIKOB, BXOASIINX B CTPYKTYPY KUBBIX OPIaHU3MOB ...

-: OMoHMKa

+: IpoTeOMHKa

-: TEeHOMUKa
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-. CBI'CHHUKa

S: Hayka o 3aniuTHBIX CBOMCTBaX OpraHusma ...
- MeIMLIMHA

- aKMEOJIOTHs

+: IMMYHOJIOTHS

- MUKPOOHOJIOTUS

S: AmepukaHckuii Onosor 3. YUICOH NpeuIoKII IPOEKT HOBOW HAyKU O OMOJIOTrHYECKUX
OCHOBaX TIOBEJICHHS Y€JI0BEKa, KOTOPYIO OH Ha3Bal ...

- 9TOJIOTHUS

+: conuoOunoIoTUs

-1 aHTPOTIOJIOT S

- YeJIOBEKOBEICHNE

S: buosornueckasi Hayka O MPOUCXOKIACHUU M IBOJIONHUH (PU3UUIECKON OPraHU3alliy YEI0BEeKa 1
€ro pac ...

+: aHTPOIIOJIOTUA

- OTOJIOT U

- DKOJIOTUs

-: bnomnorus

S: AnTpomnosiorus

-1 HayKa O B3aMMOJICHCTBUU YEJIOBEKA M OKPYXKAIOLIEH IPUPOTHON Cpeibl

-: y4EHHUE O CTPOEHUHU 1 IBOJIIOIIUU YEIIOBEKOIIOJOOHBIX 00€3bsiH

+: OMoJornYecKas Hayka O MPOUCXO0KJICHUH U SBOJTIONUH (PU3NUECKONW OpraHu3aIii 4eJI0BeKa h
ero pac

S: EBrenuka — 310 ...

-1 yueHue 00 MHIUBUIYAIbHOM Pa3BUTUU PACTEHUM U KUBOTHBIX

+: reHeThu4eckKas KOHIICIIIINA O BO3SMOXXHBIX METOAAaX BJIMAHUS HA DBOJIFOIIUIO YCJIOBCUCCTBA AJIA
COBEPIIEHCTBOBAHN €0 IIPUPOIBI

-: HayKa 00 00IMX 3aKOHAX MOJYYCHUSs, XpaHEHUsI, Iepeaun U nepepadoTku nHbopMaIun

- QaHTUHAYYHOE y4eHHUEe O OMOJOTUYECKON HEPAaBHOIIEHHOCTH PA3JIMYHBIX pac U HApPOI0B

S: HeoOxoaumble MpU3HAKU MyTalllH:

+: ciydallHO€ U3MEHEHHE CTPYKTYPhI HACJIEACTBEHHOM MOJIEKYJIbI

-1 CO3HATEIIbHOE U3MEHEHUE Habopa XpOMOCOM

-1 CO3HATEIIbHOE U3MEHEHUE CTPYKTYPhl HACIEACTBEHHON MOJIEKYJIbI
+: ciay4ailHOe U3MEHEHHE HaclIeICTBEHHON HH(pOopMaLuu

S: [IpupoaHbie sIBICHUS, OTHOCAIIAECS K MyTarcHam ...
+: TemMmeparypa

+: paguanus

~+: TSDKEJIBIE METAJLIIbI
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-: JIETKHE METAIUIbI
+: BUPYCHI
-: Oesku

S: MyrtareHs! — 310 ...

+: (paKTOPHI, BEI3BIBAIOIINE MYTAIlUN

-. UICTIOPYCHHBIC I'CHbI

-. HICKQ>)XCHHBIC I'CHBI

-1 (haKTOPBI, BHI3BIBAIOLINE CIydaiiHble KOMOMHAIIMY XPOMOCOM

S: Myranus —

+: BHE3aITHOE U3MEHEHHUE HACIICACTBCHHBIX CTPYKTYP, BEI3BAHHOE €CTECTBEHHBIM HITH
HCKYCCTBEHHBIM ITyTEM

- TIOJTy4eHHE CIIOKHBIX COSAMHEHUH 13 00s1ee mPOCThIX

-: CITy4aitHbIe OTKJIOHEHHUS CUCTEMBI OT HEKOTOPOTO CPEITHETO MOJIOKCHHUS

S: Bupyc —

+: BO30ynuTenb MHPEKIIMOHHBIX 00JIe3HEN pacTeHul, )KUBOTHBIX U YEJIOBEKA,
Pa3MHOKAIOIINICS TOJIBKO BHYTPH JKMBBIX KIETOK

-1 MaTepualbHbI HOCUTENb F€HETUYECKON HHPOpMAaLUH

-1 OpraHu3M, MUTAIOUINIICS 3a cueT POTOCUHTE3A.

S: I'enbl — 3710 ...

-1 MOJIEKYJIbl, B KOTOPBIX 3aKoaupoBaHa uHpopmarus o ctpykrype JHK

+: yuactku mostekyinel JIHK, cTpykTypHas u GyHKIMOHATBHAS €MHAIA HACIECICTBEHHOCTH
KHUBBIX OPraHU3MOB

-: OpraHeuTbl, HaXOSIINECs BHYTPU KIETKH M COJIepKalue B cede crienudpuieckie 0enKu,
OTBeuarolue 3a BHENIHNUE ((PeHOTUITNYECKUE) TPU3HAKU OpraHu3Ma

-1 0co0bl€ KJIETKHU, HeCcyIllie B ceOe HACIeICTBEHHYI0 HHPOPMAIUIO

S: 'eHoMm uesnoBeka — 3TO

+: COBOKYITHOCTb HACJIEACTBEHHOTO MaTepuaa, 3aKJIF0YEHHOTO B KJIIETKE YEJIOBEKa
- COBOKYITHOCTh aTOMOB U MOJIEKYJI

- COBOKYITHOCTb KJIETOK U TKaHEH

- COBOKYITHOCTb AJIEMEHTAPHBIX YaCTHIL

S: PesynpTaT peanuzaiuu mpoekta «I'eHoM YeroBeKay ...

-1 CO37]aHUE TIOJTHOM KapThl T€HOB YEJIOBEUECKON MOTYISIIAN

-1 pacmi(ppoBKa FreHETUYECKOTO KO/1a

+: onpeJesieHre MoCaeA0BaTeIbHOCTH HYKJICOTH/I0OB B TEHOME KOHKPETHOTO YEJIOBEKa
-: onpenieneHne GyHKIIMOHATBLHOTO 3HAUYEHUS BCEX T'€HOB, BXOSAIIUX B TCHOM YEJIOBEKA

S: [Iporeccy permKanuu COOTBETCTBYET CIEayroIas Onoiorundeckas QyHKIns —
+: ynBoenue moJiekyinl JJHK
-: co3ganue moJiekyiasl PHK nHa 6a3ze monekyns JJHK
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-: cuHTe3 Oenka Ha ocHoBe MosieKkyinbl PHK
-: pacuierienne moJiekyinl JTHK

S: Hayka 0 3aKOHOMEpPHOCTSIX HAaCIEACTBEHHOCTH U U3MEHYHBOCTH ...
+: TeHEeTHKa

-: €BIreHUKA

-: OmoXumus

-1 MOJIEKYJIsIpHAsi OMOJIOTHs

S: OcHoBHbIE (DYHKIIUN HYKIIEMHOBBIX KUCTIOT ...
-: KaTtaau3 OMOXUMHUYECKUX PEaKIINil

+: perynupoBaHue CUHTE3a OEITKOB

+: XpaHeHue HACJIEACTBEHHON MHMOpMAIN

-: peryaupoBaHue MeTa0oIM3Ma

S: T'enoM ...

- TIOJIOXKUTEIIHHO 3apsDKEHHAs YaCcTHIIA, BXOAIIAs B COCTAB siipa aToMa

-: 3JIeMEHTapHasl )KMBasi CHCTEMa, OCHOBA CTPOCHHS U )KU3HECITSILHOCTH BCEX JKHUBBIX
OpPra’Hu3MoOB

+: COBOKYITHOCTB T€HOB, COJICPKAIINUXCS B OJJUHAPHOM HaOOpe XpOMOCOM JIAaHHOU KUBOTHOU
NN paCTHTCHBHOﬁ KJICTKEC

S: Cuctema «repeBojiay» Mmocaea0BaTeIbHOCTA HYKIeOTHAO0B B MoJiekyne JJHK B
MOCJIEI0BATEIILHOCTh aMUHOKUCIIOT B MOJIEKYJe Oeska — 37O ...

-: TCHOTHII

- MHTO3

-: TCHOM

+: TEHETHYECKUU KOJI

S: OcHoBnas pynkuus JHK

-1 MIOJTy4aTessl HacleACTBEHHON nH(popMaluu

-: HOCUTEJb HACJIEICTBEHHON NH(POPMALIUH B IIPOLIECCE €€ NCII0JIb30BAHMS B IIPOLIECCE CUHTE3a
0enIKoB

+: OCHOBHOM HOCUTEJb U XPAHUTEJIb HACIEICTBEHHON HH(POPMALUH

-1 pa3paboTyMKa HacleACTBEHHON HHPOpMaAUU

S: ABtops! oTkpbiTus JIHK kak HOCUTENs HACIeICTBEHHOW HH(POPMAIIUH:
-: Mopran

-: Konbo

-: Tumodeen-PecoBckuit

+: Kpuk u Yorcon

S: Yuensie, nosyuusuiue HoOeneBckyro npeMuto o pU3noJIoruy 3a OTKPbITHE MOJIEKYISIPHON

crpykryps! JJHK ...
-: H. Konbno
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+: JIxk. Yorcon
+: ®@. Kpuk
-: P.®@umep

S: Monekyna JJHK cocTout u3 n1Byx 3epkaibHO 0TOOpaXKarouX APYr Apyra
(KOMIJIEMEHTapHBIX) LIeN0YeK. ITO HEOOXOIUMO VI ...

+: BocnpousBoAcTBa MoJiekyibl JJHK

-1 IOBBIIIEHUs cTabuibHOCTU MoJiekynbl JITHK

-: TapaHTHUHU LEJIOCTHOCTU T'eHETUYECKON uHpopmanuu

-1 COXpaHEHUs TeHeTH4YeCcKor nHpopMaluu

S: [lepBbie GOPMYITHPOBKH T€HETHIECKON KOHIIETIITUN
-: Jlapsun Y.

-: Mengens I'.

-: JJamapk XK.-b.

+: Belicman A.

S: KionupoBanue — 3710:

+: opmMHpOBaHKE HOBOTO OpraHU3Ma BHYTPHU JAPYroro Ha OCHOBE HAaCJIEACTBEHHON
nH(pOpMaLIUU TPETHETO OpraHu3Ma

-1 clly4ailHOe U3MEHEHHE HaCleICTBEHHOM nHpopManuu

-1 CeJleKLIUs

-1 €CTECTBEHHBIH Mpoliecc NPUCIIOCOOIEHHSI OpraHu3Ma K YCIOBUSAM OKPYKAOIEl CpeJibl

S: UckyccTBeHHO MOIM(ULIPOBAHHBIE MPOAYKTHI (TPaHCI'€HbI) MOT'YT ObITh OMACHBL, IOTOMY
970 ...

+: MOCJIEACTBUS UX IPUMEHEHUSI HE allpOOHPOBAHBI JOJITHM OIIBITOM JIFOJEH

-1 MX HacJIeJICTBEHHAasi HHPOPMAaIHs MOXKET ObITh BCTPOEHA B HACJIECTBEHHYIO HH(OPMALIUIO
4eJI0BeKa U UCKa3UTh €€

-1 OHU HENPUBBIYHBI JJISl YEJIOBEKA

S: BepHoe yTBepxKaeHuE ...

+: BO BCeX KJIETKax OpraHu3Ma cojepkKaTcsl OJMHAKOBbI HAOOp reHOB

-: B KJIETKAX PA3JIM4YHBIX TKAHEH U OPraHOB COAEPKATCS Pa3IUIHbIC TEHBI

-1 KJIETKH Pa3JIMYHbIX TKaHEW U OPraHOB COJIEPKaT OJMHAKOBBIM XpOMOCOMHBIN HabOp, HO
pa3HbIE T€HBI

S: ®akTopsel, 00YCIOBIMBAIOIINE «BETBICHUE» 3BOIIOLUH )KUBBIX OPraHU3MOB, YMHOKEHHE UX
POJOB U BUJIOB ...

- BMEIIATEIbCTBO YEJIOBEKA B IPUPOIHBIE ITPOLIECCHI

+: pa3nnune B IPUPOTHO-KIMMATUYECKUX YCIOBUAX U HAIIPABJICHUSAX UX U3MEHEHUN B pa3HbIE
SMOXM U B Pa3HbIX YacTsIX 3eMHOIO 11apa

- HAJIMYHE PA3HBIX LICHTPOB BOSHUKHOBEHHUSI JKUBOI'O

+: HajM4ue pa3HbIX GOpM U BO3MOXKHOCTEN MPUCTIOCOOTIEHHSI OPraHU3MOB K OJIHUM U TEM Ke
M3MEHEHHUSM YCIIOBHI OKPYKAOLIEH CpeIbl
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S: [Ipu3Haku, BKIIFOYaeMble B COBPEMEHHOE OTIPEICIICHUE KU3HU, KUBOTO:
+: BOCIIpOM3BEACHUE CIEIU(DPUIECKON CTPYKTYPHI

- HATMYHE CTICU(PUIECKON CTPYKTYPhI

+: aKTUBHOCTbD

- BBIAEIICHUE DHEPTUU

+: IOTJIOIIEHUE DHEPIUU

S: ®akTophl, TOBOPSIIKE B TOJIB3Y TUIOTE3BI 00 OJTHOM LIEHTPE (BPEMEHHOM U
IIPOCTPAHCTBEHHOM) - BO3HUKHOBEHUS )KU3HU

-1 IOX0XECTh (POPMBI BCEX JKUBBIX OPraHU3MOB

+: €IMHCTBO I€HETHUYECKOT0 KO/1a BCEX JKUBBIX OPraHU3MOB

+: HaJIM4Ke «Maru4ecKux aMUHOKCIIOT

-1 KJIETOYHOE CTPOEHHE BCEX JKUBBIX OPraHU3MOB

S: [IpuHIUITBI TEOPUHU YBOJIOIHUH ...
+: ecTeCTBEHHBIN OTOOP

+: UI3MEHYMBOCTbH

-1 aJanTamnus

-: MHOTOOOpasue BUIOB

S: CunTe3 OENKOB IPOUCXOIUT B ...
-1 sIpe KIIETKU

- MI/ITOXOH)IpI/ISIX

+: pubocomax

- XpoMocomax

S: IlepBbIMU )KMBBIMU OpraHU3MaMu Ha 3emiie ObLIH ...
-1 DYKapHOThI

+: MPOKApHUOTHI — aHAIPOOBI

- IPOKApHUOTHI — (POTOCUHTETUKU

- IPOKAPHOTHI

S: B ocHOBE 3BOJIFOLIMOHHOTO MIPOLIECca JIEKUT (JIeKar) ...

-: CTPEMJICHHE OPTaHn3Ma MPUCTIOCOOUTHCS K M3MEHSIOIIMMCS YCIIOBUSIM BHEITHEH CPEJIbl
-: HUIN4HE 0COOBIX TeHOB, OTBEYAIOIINX 32 IPUCTIOCOOIIEMOCTh OPraHN3Ma

+ cilyyaliHble U3MEHEHUS T€HOTUIa

-: y4EHHE O TEHETHYECKON HACIEACTBCHHOCTH YEJIOBEKA

S: AnTpormorenes —

-. TCOpHA MHAUBUAYAJIIBHOI'O pa3BUTHA OpraHu3Ma

+: mpo1ecc IBOJIIOLIUOHHO-UCTOPUIECKOTO (POPMUPOBAHUSI YEIOBEKA
-: YU€HHE O TE€HETUYECKON HACJIEICTBEHHOCTH YEJIOBEKa

-1 yueHue o 00)KECTBEHHOM COTBOPEHUHU YeJIOBEKa
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S: 'omeocrasuc —

+: COBOKYITHOCTH CJIOXKHBIX ITPUCIIOCOOUTEIBHBIX PEAKIIUil OpraHu3Ma, HallpaBJIeHHbIX Ha
COXpaHEHNE TUHAMHUYECKOIO COCTOSIHUS €r0 BHYTPEHHEHN CPeIbl

- O6MGH BECIICCTB, aCCUMUIIALNNA U JUCCUMHIISAIIUS B opraHmMe

- HCpCXO)I 3Hepr1/11/1 ynOprI[O‘IGHHOFO IBUXCHUA B BHepFI/IIO XAa0THUYCCKOI'0O IBUKCHUA

- HCpCXO)I OT XaOTHUYECCKOT'O IBMKXCHUA K yHOp?[}IO'—ICHHOMy

S: DBOJIIOITMOHHOE 3HAYECHHE TTOJIOBOTO Pa3MHOKEHHUSI CBSI3aHO C ...

-. YBCJIMYCHUEM TCEMIIOB POCTA MOMYJIAIHUU 1, KaK CJICACTBHUEC — YCUIICHUCM JIaBJICHUA
€CTECTBEHHOT0 0TOOpa

-1 YCWJIEHHUEM B3aMHOMN 3aBUCUMOCTH OPraHU3MOB U, KaK CJeJICTBUE — (POPMUPOBAHHEM
MOMYJISALAMI, COOOIIECTB B SKOCHCTEM

+: yBelIMUEHUEM pa3HOO0Opa3us FeHOTUIIOB B pe3yJibTaTe KOMOMHUPOBAHUS TE€HOTUIIOB
Pa3IUYHBIX 0CO0OEH

-: ociabJIeHHEeM B3aUMHOM 3aBUCIMOCTH OPTaHU3MOB

S: CoBpemeHHast opuanbHasi TEOPUS IBOJIIOLUHU (CUHTETUYECKAsi TEOPHS IBOJIIOLMH) B ce0s
BKJIFOYAET —

-: uaeu JK. Jlamapka u K. KroBbe

-: TosibKO nuaeun Y. /lapBuna

+: unen Y. JlapBrHA U reHETUKY

-: uneu H. Konepuuka u I'. 'anunes

S: CuctemaTuka )KUBBIX CYHIECTB, pemaiokeHHas K.JInnueem, ocHOBBIBaach Ha HEE ...
-1 pE€3KUX U3MEHEHHUSX BUIOBOIO cocTaBa Onocdepsl B pe3yabTaTe KaracTpod

-. IIOCTOAHHBIX 3BOJIIOIIMOHHBIX U3MCHCHUAX BUI10B

+: HEM3MEHHOCTH BHUI0B C MOMEHTA UX COTBOPCHUA

S: Uneun karactpodr3ma M MPUHIIUIT HEU3MEHHOCTH OPTaHUYECKUX BUIOB —
-: Jlamapk XK.

+: KroBbe K.

-: Jlatienp Y.

-: Jlapsun Y.

S: XK. KroBbe monoraii, 4To —

-1 )KM3Hb CYILECTBOBaja Ha 3emiie Bcerja

+: Ha 3emiie IepPeoUUECKU MTPOUCXOAT rI00aIbHbIe KaTacTpoQbl
-1 )KU3Hb Ha 3emJie BO3HUKJIA CIIOHTaHHO

-: HOBBIE ()OPMBI JKM3HU Ha 3eMJI€ BOSHUKAIOT TTOCTOSTHHO

S: DBOJIIOITMOHHAS TEOPHUS TPOUCXOKACHHS OMOJIOTUYECKUX BUIOB ITyTEM €CTECTBEHHOTO
oTbopa —

-: Jlamapk XK.

-: KroBre K.

-: Jlatienp Y.
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+: lapBun Y.

S: ABTOp Tpyaa mo kiaccuueckout ononoruu «IIpoucxoxxaeHne BUIOB IyTeM €CTECTBEHHOTO
oTOOpay:

+: JlapBuH

-: Jlamapk

-: Jlaitenb

-: KioBbe

S: DBouroITMs TyTEM CITydallHBIX U3MEHEHHH, TTOIBEPTAIOIIUXCS €CTECTBEHHOMY OTOOPY
+: lapBun Y.

-: Menpens I'.

-: Beticman A.

-: JJamapk XK.-b.

S: [1epBbie SKCTIEPUMEHTHI MO TIepeaade HACAEACTBEHHBIX CBOUCTB ...
-: Jlapsun Y.

+: Mengens I

-: Beticman A.

-: JJamapk XK.-b.

S: DBonronus MyTeM HacleA0BaHUsI IPUOOPETEHHBIX IPU3HAKOB —
-: Japsur 4

-: Menpens I

-: Belicman A.

+: Jlamapk XK.-b.

S:01Ka3 OT u/ieu BEYHOCTU U HEU3MEHHOCTU OMOJIOTMUYECKUX BUAOB U YCTAHOBJIEHHE OCHOBHOTO
(bakTOpa 3BOIIOIIMOHHOTO Mpoliecca —

+: Jlamapk K.

-: KroBre K.

-: Jlapsun Y.

-: byrnepos A.

S: DBOIIOILMOHU3M 3TO —

-: TIOJITHOE OTPUIAHKE IBOTFOIMOHHBIX ITPOIIECCOB B MPUPO/IC

+: TpHU3HAHHWE CYIICCTBOBAHHMS MHUPO3JIaHUS TOJBKO B paMKax TJIOOATBLHOTO ABOJOIMOHHOTO
mporecca

-: IpU3HAHKE IPUHLIKIIA MEXaHUIIU3Ma [TPH GOPMHUPOBAHUN HAYYHON KapTHHBI MUpPa

- HpI/I3HaHI/IC CYHICCTBOBaHI/ISI 9BOJIFOIIUOHHBIX HpOHGCCOB TOJIBKO IJIsL )KHBOfI HpI/IpO)IBI

S: CornacHo npuniuny @. Peau —

+: BCE )KMBOE MPOUCXOAUT TOIBKO U3 KHUBOTO
-2 BCE )KMBOE TMPOUCXOANT M3 HEIKUBOTO

-: BC€ JKMBOE MPOUCXONUT U3 00KECTBEHHOTO
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-. JKHUBOC€ 3ap0oxKXaacTCA CaMOIIPOU3BOJIBHO

S: BumooOpa3oBaHue MOKET OCYIIECTBISATHCS BCICJICTBHE ...
-1 KoJIeOaHUH YMCIEHHOCTH MOMYJISILIUMA

-1 T100aJIbHBIX KaTacTpod

+: IPOCTPAHCTBEHHOMN M3OJIALMU TOMYJIALUN

+: rubpuanzanuu

S: CyTh momyasIIMOHHBIX BOJIH KaK AIEMEHTAPHOTO (PaKTOpa IBOJOIMH 3aKIFOYACTCA B ...
+: MepUOIUYECKUX KOJIeOaHUSIX YUCIEHHOCTH MOMYIISILIUU

-: IEPUOINYECKUX U3MEHEHUAX YCIIOBUI OKPYXKAIOIIEH Cpebl

-: reorpapuueckoM pacrpoCTPaHEHUH U W30JISILIUU Pa3IMUHbIX HOIMYJISIUN OJTHOTO BUIA

S: ®axT, roBOpsALIMIA B [10JIb3Y TMIIOTE3bI 00 OJJTHOM LEHTpPE (BPEMEHHOM U IIPOCTPAHCTBEHHOM )
BO3HUKHOBEHHUS KU3HU ...

-1 KJIETOYHOE CTPOEHHE BCEX JKUBBIX OPraHU3MOB

+: €IMHCTBO F€HETUYECKOT0 KO/1a BCEX JKUBBIX OPraHU3MOB

-1 IOX0XECTh (POPMBI BCEX JKUBBIX OPraHU3MOB

S: CoBOKYITHOCTb BHEIIHUX MPU3HAKOB OpraHu3Ma — 310 ...
-1 apXeTur

- TEHOM

-. T€HOTHUII

+: peHoTUn

S: ®enorui —

-: COBOKYITHOCTh 0COOCH OJHOTO BH/Ia, HACEIISIIOIIAs HEKOTOPYIO TEPPUTOPHIO, OTHOCUTEITHHO
M30JIMPOBAHHBIX OT APYrUX U 00JIa/1ar0Mmas onpeaesieHHbIM reHO()OHI0M

-: TIPOTIECC UCTOPUIECKOTO PA3BUTHS OPTaHU3MOB, PA3IMYHBIX THUIIOB, KJIACCOB, OTPSIJIOB.

+: COBOKYITHOCTh BCEX MTPU3HAKOB U CBOWCTB OpraHu3Ma, COPMHUPOBABIIUXCS B IIPOIIECCE €T0
WHIUBUIYAITBHOTO Pa3BUTHS

S: KieTku 4enoBeueckoro opranu3mMa, B KOTOPbIX COAEPIKUTCS MOJOBUHHBIN (TaIIOUIHBIN )
HaboOp XPOMOCOM ...

-1 COMaTU4YeCKHe

-. MYTaHTHBIC

+: ITOJIOBBIC

-1 CTBOJIOBBIE

S: DneMeHTapHas CTCPYKTYypa BOIIOINU IO COBPEMEHHBIM MEPKaM —
+: NOIYJIAINA

-1 KJIeTKa

-1 MOJIEKyJa

-1 BUJI
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S: OcHOBHas €IMHUIIA CUCTEMATHKU KUBBIX CYIIECTB
- TIOTTYJISIUS

- pon

+: BUJ

-: 0co0b

S: DneMeHTapHas CTPYKTypHas €IMHULIA KU3HU ...
-: opran

-1 0c00B

- TIOTTYJISIUS

+: KJIETKa

S: CornacHo JaHHBIM COBPEMEHHOM aHTPOIOJIOTUH, OCHOBHBIM IreorpapuueckuM 04arom
(bOpMI/IpOBaHI/Iﬂ HOBBIX BUJOB I'OMUHU/ ABJIACTCA ...

-: CeBepHast AMepuka

-: Knraii

-: EBpona

+: Bocrounas Adpuka

S: HeannmepTanibis ...

-: ObLIH MMpsAMBIMHA IPEAKAMH COBPEMCHHOTI'O 4Y€JIOBCKA

-: BBIMEPILIAsl paca COBPEMEHHBIX JHOAEH

-1 BHECJIM HEKOTOPBIN T€HETUYECKUI BKJIaJ B FeHO(OH COBPEMEHHOT'O YEJIOBEKA

+: OBUIM HE3aBUCHUMOM BETBLIO U MOJHOCTHIO 3aMCUICHBI YE€JIOBCKOM COBPEMCHHOI'O THUIIA, HC
BHOCS T€HETUYECKOTO BKJIaaa

2. ®uiocopxue nNpodjaeMbl IKOJIOTHA

S: Hayxka o B3auMoielicTBHHU YEJIOBEKA U OKpYXKAIOLIeH IPUPOIHOMN cpeibl —
- aHTpPOIIOJIOTHUS

-1 3TOJIOTHUSA

+: DKOJIOTHA

- Ouonorus

S: buocdepa 310 ...

- HayKa O IpHUpOJie U 3aKOHOMEPHOCTSIX €€ pa3BUTHS

+ 001acTh pacpoCTpaHESHHS KU3HU Ha 3emiie, 00pa3yromas MeJIOCTHYIO JMHAMUYECKYIO
cuCcTEMY

- Teopus O MUT'paluy KU3HU BO BeeneHHOM

S: HoBoe 3BoOIIMOHHOE cOocTosiHUE Orochepsl, B KOTOPOH pazyMHasl AESITEIbHOCTb YeJlOBEKa
SIBIISICTCSI PEIIAONIMM (PaKTOPOM, HAa3bIBACTCSL:

+: Hoocdepoi

-1 TexHocgepoit

-1 cepoil KyIbTypbl
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- nurtocdepoit

S: HoocdepHnoe pa3Burue — 3710 ...

- COBMECHOE Pa3BHUTHE YEIOBEUYECKOTO OOIIECTBA U HAYYHO-TEXHUUECKOTO Mporpecca
+: pa3yMHO yIpaBiIsieMO€ COPa3BUTHE YEIOBEKA, OOIIECTBA U IIPUPOIBI

- pa3BUTHE TEXHOC)EPHI

- pa3BHTHE JyXOBHO-HPABCTBEHHOTO OOIIECTBA

S: Wpes o BIUSIHUM COTHEYHOW pajuialiiy Ha )KUBYIO IPUPOY U COIMATBLHBIC TIPOIECCHI:
-: Teitzen6epr B.

+: UYmxeBckuii A.

-: Bepnaackuii B.

-:  InonkoBckmii 3.

S: VYuenwme o 6uocdepe u Hoochepe:
-: Teitzen6epr B.

-: UmxkeBckuii A.

+: Bepnanckuii B.

-:  InonxoBckmii 3.

S: DxocucrTeMa — 3710 ...

- COBOKYIIHOCTb MONYJISALNN, 3aHUMAIOIINX ONPEACICHHYIO TEPPUTOPHUIO

+:  (DYHKIIMOHAITBLHOE SUHCTBO COOOIIECTBA KUBBIX OPTAHU3MOB U CPEJIbl OOUTAHUS

- COBOKYITHOCTbH MOMYJISIMH, 3aHUMAIONINX OIPEICICHHYIO TEPPUTOPUIO B 00Pa3YIOIIHNX
GHI/IHYIO HI/IHICBYIO IICIIb

S: Bes COBOKYITHOCTD KMBBIX OPTaHU3MOB Ha 3€MJ'I€, HaxogsiaIiasacst BO B3AUMOCBSI3H C
¢buznueckoil cpenoi, Ha3bIBaeTcs ...

+ Ouocdepa

-: Hoocdepa

-1 OHOreoleHo3

-: Ouora

S: AnTpormorenes — 310 ...

- HOBOE 3BOJIIOIIMOHHOE COCTOsIHUE OHoc(hepbl, B KOTOPOE OHA NEPEXOIUT B PE3yiIbTaTe
BO3JICUCTBUS TPeoOPa30BaATEILHOMN ACSITEIIBHOCTH YEIOBEKA

- - YYEHHE O T€HETUYECKOW HACJIEICTBEHHOCTH YeJIOBEKa

+: IpoLECC 3BOITIOIMOHHO-UCTOPUYECKOTO (POPMUPOBAHUS YEIIOBEKA

- TCOpUA MHAUBHUAYAJIBHOI'O PA3BUTHA OpraHu3Ma

I:

S: Hoocdepa —a10 ...

- 00JIacTh pacpoCTpaHEHUs KU3HU Ha 3eMIe

+: HOBOE IBOJIIOIIMOHHOE COCTOSTHUE OMOCHEpHI, PU KOTOPOM pa3yMHas ICSITEIbHOCTh
YeJI0BEKA CTAHOBHUTCS PEIIAOIINM (DAaKTOPOM €€ Pa3BHTHS
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- y4YEHHE O NIPOUCXOXKACHHUH U HBOJIIOLIMU YEJIOBEKA U €T0 pac
- HayKa 0 B3aUMOJCHCTBUM NPUPOJbI U OOIIECTBA.

S: UccnenoBanus Ouochepsl M OIEHKA BO3MOXHBIX AHTPOIIOTCHHBIX €€ W3MEHEHUU C
MTOMOIIBI0 KOMITBIOTEPHOT'O MOICTUPOBAHUS TIPOBOIUIHCH —

+: MowuceeBsiM H.

-: Bepnanckum B.

-: YmxkeBckum A.

-: wmonkorckum K.

S:  O6macte ¢punocodun, uccnenyrwmas ¢puaocopckre MpoOIeMbl B3aUMOICHCTBHS KUBBIX
OpPraHU3MOB M CUCTEM MEXIY COOOM M Cpesioil CBOeTO OOMTAaHMSI, a TAKKE KPU3UCHBIX SIBICHUN B
6uocpepe, BbI3BaHHBIX aHPOIIOTEHHOM HAarpy3Koi Ha MPUPOTY —

-1 OMOdTHKa

+: skodunocopus

- DKOJOT'Hs

-1 6uodunocodus

S: WuTerpanbHas AMCUUIUIMHA, paccMaTpUBarollas CIEUU(PUUECKYI0 B3aUMOCBS3b MU
B3aUMOBIIMSIHUE MEXIYy YEJIOBEYECKUM OOIIECTBOM U CpPEJO ero oOuTaHMs, UCCIEIyoLas
3aKOHBI COBMECTUMOCTH O0IIECTBA U IPUPOJIBI —

skoutocodust
9KOJIOTHUSA
ounodurocodus

+: conuajabHas YKOJIOI'us

951

. HGHTpaJ'H)HBIM IIOHATUEM COHI/IaHBHOI\/’I OKOJIOTHUH ABJIACTCA —

COMaJIbBHBIC OTHOIIICHU A

COIMAJIBHBIC HOPMBbI
+: cucTemMa-o0IIecTBO-IIPUpPOIa

IMPpaKTUICCKasA ACATCIIBHOCTD

S: «Dkonoruyeckuii UMIEpaTUB ITO —

+ rpaHuIa JOMYCTUMON aKTHBHOCTH, KOTOPYIO YEJIOBEK HE MMEETIIpaBa NEepecTynarb HU IpH
KaKuX 00CTOSITEIBCTBAX

+ MoBeJeHNE YeJIOBEKA, KOTOPOE Obl CIIOCOOCTBOBAIO Pa3BUTHIO OHMOChEpHI

- HOpPMBI TIpaBa, COJEpIKAIME BJIACTHBIC NPEANUCAHUS, OTCTYIUICHHS OT KOTOPBIX HE
JOITyCKAIOTCS

0e3yciioBHO 0011e00s13aTeIbHOE (hOpMATEHOE TIPABUIIO MTOBEJCHUS BCEX JTIOCH

S: TloHsTHE «IKOJTOTUYECKHI UMIIEPATHBY BBET —
+: Momnceen H.
Bepranckum B.

[Ipuroxunn U.
XakeH I'.
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»

[TepBBIM KOHIIECTIIIUIO KOABOJIFOIIUU BBEI —
-: Bepnaackuii B.

-: XakenI.

+: Tumodeer-Pecorckmii H.

-: YmxkeBckuii A.

S: CoBMecTHast IBOJIIOLIMS YEIOBEYECKOTO OOIIECTBA U IIPUPOIBI —
-1 Oudypkanus

- aTTpaKTop

- (a30BbI TIEPEXO]

+:  Ko3domroms

S: Cornacno yuenuto B. BepHaackoro knBoe BEIeCTBO — 3TO —
+: COBOKYITHOCTB BCCX KMBBIX OPIraHN3MOB

- OpraHUYeCKHEe COCIMHCHUS

- HEOPraHWYECKUE COCITUHCHUS

- COBOKYITHOCTB KJIETOK

S: DOpomtouwms 6uocdeps 310 ...

+: TIpoIecC caMOOpraHU3aIlii OTKPHITON HEPABHOBECHON CHUCTEMBI TUIAHETAPHOTO MBIIUICHHUS
- 3aMKHyTas cHCTeMa

- CcHCTeMa, BKJIIOYAOIasi He)KMBBIC BEIIECTBA

-1 TIpoIlecC Mepexo/ia 3aMKHYTOM CUCTEMBI B COCTOSTHIE PABHOBECHS

3. ®wiocopckue nNpodieMbl CHHEPTEeTUKH

S:  Huccumanus — 370 ...

-: TIOTJIOMIEHHE BEIISCTBA U3 Ta30BOM WJIH KUIAKOW CPEJIbl IOBEPXHOCTHBIM CJIOEM TBEPJIOTO
Tena

+: MEpEXOoa SHEPIruu ynopsaa04CeHHOro ABMKCHHUA B SHCPIUIO0 XaOTUYHOI'O ABHMIKCHHA YaCTUIL
-.  OTKJIIOHCHHA BOJIH, BO3HUKAIOIIHNEC ITPHU UX PACIIPOCTPAHCHUN B HCOAHOPOJHBIX Cpeaax

- TPOXOXKICHHE CBETOBBIX BOJIH CKBO3b HEITPO3PAUYHYIO CPEITY

S: ®nykryamus — 3710 ...

- mpucnoco6sienne GyHKIHUN U CTPOEHHUS OPTaHU3MOB K YCJIOBUSAM CYIIIECTBOBAHMS

- pacraji CJIOKHBIX BEIIECTB Ha MPOCTHIE B OPraHU3Me, COMPOBOKIAOIINIICS OCBOOOKICHUEM
SHEpPruu

-. SBJICHUC CHUJIBHOTO B03paCTaHI/I${ aMHJ'II/ITYI[I)I KOH€6aHI/If/'I 1101 BIMAHHUECM BHCIIHHUX
BO3ACHUCTBUM

+: ciydaiiHO€ OTKJIOHEHHE BEJIMYMHBI, XapaKTEPU3YIOIIEe CUCTEMY M3 OOJIBIIOT0 Yncia
YacTHIL, OT €€ CPETHETO 3HAUYCHUS
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S: Tlpouecc caMOperymisiiiui CUCTEM JIF000H IPUPOIbl OTHOCUTENIBHO 33JAHHOTO COCTOSIHUS Ha
OCHOBE NOJIJIEpKaHUS OTPULIATEILHOM 00paTHOM CBSA3H C OKpYKarollel cpeioH,
o0ecreunBarOINi TUHAMUYECKOE PABHOBECHE CUCTEMbI, Ha3bIBACTCA ...

+: TOMeocCTasuc

-1 Oudypkanus

- CTpyKTypa

- BHTponus

S: B xubepHeTHKe KOJIMYECTBEHHAs Mepa YCTPaHEHUs HEOTIPEIEIEHHOCTH, MEpa OpraHu3aluu
CUCTEMbI Ha3bIBAETCH ...

OpraHUu30BaHHOCTD

(GYHKIIMOHATBHOCTh
JeTepMUHaLus
+: uHpopManus

S:  ABTOp KOHIIETIIMU YHUBEPCATHHOTO (TJI00AIBPHOTO) SBOJTIONUOHU3MA
+: Moucees H.

Andepos XK.

[Ipuroxwnn U.

Xaxken I'.

S: B nauane XX Beka poccuiickuil yueHslii A.A. boriaHoB-ManlHOBCKHI BBIABUHYI MPOEKT
CO3/IaHUs BCEOOIICH OpraHn3allMOHHON HAyKH, KOTOPYIO OH Ha3Ball ...

+: TEKTOJIOTHI

- Teopus uHGoOpMauu

- JProHOMHKA

- o0mIas Teopusi CUCTEM

S: Kubepneruka — 3710 ...

- HayKa O B3aMMOOTHOUICHUSX KMBBIX OPraHU3Max ¢ OKPYKaoIIEeH cpenoi

- TeopeTuyeckasi UHpopMaTHKa

- HayKa, “3ydJaromiasi mpo0JjemMbl aHalIu3a U CUHTE3a CUCTEM

+: Hayka 00 00IIMX 3aKOHOMEPHOCTAX MPOLIECCOB YIIPaBJICHUS U Nepeaul HHPOPMAIIH B
MalIHax, )KUBbIX OpraHU3Max U 0OLIECTBE

S: OcHoBaTensIMU CUHEPTeTUKU SIBIISIOTCA ...
+: I'. Xaken

I'. Mennens

+: W. Ilpuroxun

-: H. Mowucees

»

Baxueimas pyHKIMsS COBPEMEHHON CUHEPI€TUKH

00BsICHEHUE MPOUCXOKICHUS )KU3HU U3 HEKUBOTO BEILIECTBA
+: HMHTerpauus Hay4yHOI'O 3HaHUs
- aHaJIM3 CaMOOPraHU3alUU XUMUYECKUX MOJIEKYII
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S: KubepHeTnueckas 0CHOBa MEXaHH3Ma CaMOOPraHU3aluU
-!  IIEJIOCTHOCTbH CHCTEMBI

-:  CaMOBOCIIPOM3BOIAIIASICS OTPHULIATEIbHAS 00paTHAsl CBA3b
+:  caMOBOCIPOM3BOAAIIASACS TOJOKUTEIbHAS 00paTHAsI CBA3b

S: 3amaua co3maHus UCKYCCTBEHHOTO pa3yMa (MHTEJUICKTA) 3aKJIF0YAeTCS B ...
+: TEXHUYECKOM MOJIETUPOBAHUH (PYHKLIUN YETOBEYECKOTO MO3ra

-. CO3JJaHUH HCPBHBIX KJICTOK MO3ra 4CJIOBE€KA U3 CUHTCTUUCCKUX MaTCpHUaIOB
-. CO3JaHNHU MBICTIAIINX MallluH

-: pa3BUTUH POOOTOTEXHUKH

S: [IpobGaema NCKYCCTBEHHOTO pazyMa (MHTEJUICKTA). ..

+: KOMILJIEKCHas pobiieMa Ha cThike (puaocopuu, KHOEpHETUKH, HEUPOPU3UOJIOTUN U IPYTUX
HayK

-: mpo0sieMa YMCTO TEXHUYECKast

-1 OJIHA U3 3a7]a4 CHHEPreTHKH

-: HpaBCTBEHHas pobiema

S: Camoopranuszanus — 370 ...

- TIPOLIECC CaMOYIIPaBIICHUS

-1 OpraHM3anys AATEIHHOCTH 32 CUET COOCTBEHHBIX PECYpPCOB

+: TIpoIIecc CaMOITPOU3BOJILHOTO NIEPEX0/1a CUCTEMbI Ha KAYeCTBEHHO HOBBI YPOBEHB
-1 OpraHU3aIus

S: Cunepreruka — 370 ...

-: OmoJtornyecKas Hayka O KOJUIEKTUBHOM TIOBEJICHUH JKHBOTHBIX

-: PEIMTHO3HOE YU4EeHUE O COTBOPEHUM MHUpa borom u3 HIdero

-: HayKa 00 OTHOIICHHSIX PACTUTEIBHBIX U KUBOTHBIX OPTraHU3MOB C OKPYXKAIOIICH cpeaoi
+: Hayka 00 OOIMX MPUHIIMIIAX CAMOOPraHU3aIH CUCTEM

S: Teopwuro nabopmaruu pazpadoran:
-: Apucroreib

+: H.Bunep

-: K.Illennon, A.Kommoropos

- JI. pon bepranandu

S: Obmas Teopus cucteM Oblia pazpadboTaHa:
-: Apucroreib

-: H.Bunep

+: K.IllernoH, A.Koamoropos

-: JI. pon bepranandu

S: OauH U3 0CHOBOIIOJIOKHUKOB KUOEPHETUKHU:
-: Apucroreib
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+ H.Bunep
-: K.Illennon, A.Kommoropos
-: JI. don bepranandu

S: MneansHOE KOHEYHOE COCTOSIHUE, K KOTOPOMY CTPEMUTCS CUCTEMA B Pa3BUTHH ...
-: Oudypkanus

+: aTTpakTop

-: (ha30BBIN TTEPEXO/T

-1 KO3BOJIIOLUS

S: Kputnueckoe coCTOSTHUE CUCTEMBI, KOTJ]a CUCTEMA CTAHOBUTCSI HEYCTOMYNBOM, BOSHUKAET
HEOMPENEIEHHOCT: CTAHET JIU COCTOSIHUE CUCTEMbI XaOTUUYECKUM WJIU MIEPENJIET Ha HOBBIMN
YPOBEHb YIOPAIOYEHHOCTH ...

+:  Oudypxanus

- aTTpakTop

-: (ha30BBIN TTEPEXO/T

-: KODBOJIOIHS

S: budypkamus — 3710 ...

-. MEXaHU3M HpI/ICHOCO6H€HI/I${ JKUBOI'0 OpraHnsmMa K USMCHCHUAM BHEIIHEN CpC€abl

+: MOMEHT PasaABOCHUS B TPACKTOPHUU ABMIKCHUSA CUCTEMEL, B KOTOpI)Iﬁ HEBO3MOKHO TOYHO
MIpeJICKa3aTh NaJbHEHIIee HalpaBlIeHUE ¢€ TBUKCHHIS

-1 0COOEHHOCTH aTOMa K 00Opa30BaHUIO XUMHYECKHUX CBSI3EH

- TIpeJIeIbHOE HEYMOPSAI0YCHHOE COCTOSIHUE CHCTEMBI

S: DHrponwms — 31O ...

- 0co00€ COCTOSTHHE AIIEKTPOMArHUTHOTO TIOJISL IPU OTCYTCTBHU BO30YKICHHS

-: sBJICHUE caMopaciaja sijep aTOMOB HEKOTOPBIX XUMHUYECKHUX JJIEMEHTOB

- HCIOPEPBIBHOC, CBA3AHHOC, LICJIOCTHOC CANHCTBO TOYCK, YHUCCII UIIN (1)I/I3I/I‘IGCKI/IX BCIIMYNH
+: Mepa BHYTpPEHHEU HEYMOPSJI0UYECHHOCTH BCEX MTPOLECCOB, MPOUCXOASIINX B 3aMKHYTBIX
cUCTeMax
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PABOTA C HEPUOANYECKUMHU N3JAHUAMMN.
Ilepuoanuyeckne wW3AaHUA — ITO CepPUAJbHbIC HM3JAHHWS, BBIXOAAINHME 4Yepe3
onpeJeJiecHHbIC NPOMEKYTKHM BPEMEHH, C MNOCTOSIHHBIM /I KaKA0ro rojaa
yncJoM HoMepoB. PaGora ¢ mepumoaMyecKMMHM HCTOYHMKAMH CYIIECTBEHHO
JAOMOJIHAECT HCHOJAb30BaHHE Y4YeOHbIX MmOCOOMi, MOHOrpaguii W Hay4YHBIX
TPYAOB, TAK KAK B HHX COJCP/KUTCH €MKOe, AKTyaJbHOE¢ H COBPEMEHHOe
oCcBellleHHe  (PYHIAMEHTAJbHBIX HAy4YHbIX mpodaem u BompocoB. K
NEePUOAUYCCKUM M3JAHUSM TaKKe IPUMEHSITCH TPeOOBAHUSA HAYYHOCTH,
AOCTOBEPHOCTH, AKTYAJIbHOCTH U NPU3HAHHOCTH B HAYYHOM MHpe.
3A/JAHUE:
- O3HAKOMMECH C NPEONONHCCHHLIMU HAYUHBIMU CIAMbAMU, G3AMBIMU U3 PA3TUYHBIX
HAYYHBIX JCYPHANOE,
- ucnoavsyume ux 011 pabomvl HA CEMUHAPCKUX 3AHAMUAX U BbINOJHEHUS
CamMocmosamenvHol pabomoi,
- CaMOCMOSIMENbHO UCNONb3YIUMe NepUooUtecKue UCMOYHUKU OJid C80el HAYYHO-
uccne0o8amenbckou pabomaol

O PHITIOCOPCKHUX OCHOBAHUAX CUHEPI'ETUKHA
Crenun B.C., akaoemux PAH

Onyo0aukoBano B: Punocodus n cuHepretuka //
http://spkurdyumov.ru/philosophy/o-filosofskix-osnovaniyax-sinergetiki-v-s-
stepin/

Mescoucyuniunapnocmes U MPAHCOUCYUNTUHAPHOCMb — He  NPOMUOpedam  Cmamycy
CuHepeemuKu Kak 0cooou oucyuniunvl. B smom kavecmee oHa ce200Hs KOHCMUMYUPYemcs, U ¢
IMUM C653aHbL OUCKYCCUU OMHOCUMENbHO ee Mecma 8 coepemenHou cucmeme Hayk. OHa
00/1/CHA OYepmuUmb C80K NPEeOMEemHYI0 00]1aCMb, ONpPedeIums CUCmemy Memoo0I02ULECKUX
NPUHYUNOB UCCTIE008AHUS U BKIIIOUUMb UX 8 COCTAB CILONCUBULENICSI CUCTEMbL HAYYHO2O 3HAHUSL.

JInst Toro 4toObl Haile OOCY)KICHHE HOCHIIO KOHCTPYKTHBHBIM XapakTep, HaJ0 YTOYHHUTH
UCXOJHBIC  METOJOJIOTHYECKHE  TMOHSTHSA.  TepMHHBI  «MEKIUCUUIUIMHAPHBI» U «
TPaHCIUCHUIUIMHAPHBIN» MPUMEHSIOTCS 4Yallle BCEro MHTYUTHBHO. M Ha 3TOM ypOBHE OHH
TPYIHO pa3nuuuMbl. HyXeH mnpeaBapuTeNbHbI aHAIM3 COOTBETCTBYIOLIETO YIOTPEOJICHUS
TepMUHONIOTHH. K MEKIMCUMIUIMHAPHBIM HAyKaM Mbl OTHOCHM, HampuMep, OHOXHUMHUIO,
Onodu3uKy, T.e. HayKd, B KOTOPBIX TNPHUMEHSIOTCS TOHITUHHBIC CPEACTBA W METO[IbI,
BbIpAa0OTaHHBIC B Pa3HBIX JUCIMIUIMHAX M CHHTE3MpPYEMbIC B HOBOW HAayKe JJIsl PCLICHHS e
crienupuyYecKuX 3amad. DTH 3aJaud MPUHIUIHATIBHO PEIIaeMbl TOJBKO C HCIOJIb30BAaHUEM
CHHTE3a MO03HABATEIbHBIX CPEJCTB, 3aMMCTBOBAHHBIX M3 Pa3HbIX JAUCIMIUIMH. UTO ke Kacaercs
TEPMUHA «TPAHCIUCIUILTUHAPHBINY», TO MOKHO BBIJICIUTh JJBA OCHOBHBIX €ro cMbicia. [lepBbiii
0003HavYaeT BHCHAYYHbIC 3HAHUS, BBIXOISIINE 32 PAMKH CJIOYKUBIIUXCS HAYYHBIX JUCIMIUIMH,
HO T[pUMEHSEMbIE TIPU TOAJACPKKE U OKCIEPTU3e HAYYHO-TEXHHYECKUX MHPOTPaMm
(mosuTHYeCcKHe MOTHUBBI, pexiiama B CMU, BHeHayuHbIe KOMIIOHEHTBI STHYECKOM SKCIEPTH3BI U
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T.1.). B 9STOM 3Ha4YeHHM TEPMHUH «TPAHCIUCHUIIMHAPHBINY HCIOJIB3YETCS, HaIlpuMmep,
HeMeukuMu ¢unocopamu texHuku (bexman, I'proHeBOJIbT) PU XapaKTEPUCTHKE COBPEMEHHOM
TexHOHayku. Ho 3TOT TepMHUH MOXKET NMPUMEHSTHCS U B JAPYrom cmbicie. Hampumep, s3bIK
MaTeMaTHKH, OYAy4H SI3IKOM 0CO00W HAy4YHOW AUCIUILINHBI, OJJTHOBPEMEHHO HCIIOJIB3YETCS BO
MHOXECTBE JPYTMX HAayK H B HHXCHEPHO-TEXHOJOTUYECKOW JACSITCIBPHOCTU. YMECTHO
HallOMHUTH BBICKa3biBaHWe Puyapna deillHmana, 4TO MaTeMaThka OOJbIe YeM Hayka, OHA —
S3bIK HayKd. B 3TOM 3HAa4eHWH MOKHO TOBOPUTH O TPAHCAMCIUIUIMHAPHOCTH MAaTEMATHKH.
3nech peyb HUACT YK€ HE O BHEHAydYHOM 3HAHWHM, a O TPAHCAUCIHUILUIMHAPHOCTH KakK
XapaKTEePUCTHKE OJHOTO W3 S3bIKOB Hayku. CuHepreTruka, O€CCIIOpHO, MPUHAIICKUT K
MEXIUCIUTTMHAPHBIM HAMPABICHUSIM HAYKHU, U B YEM-TO OHA CPOJIHA MaTEMAaTHUKE, TOCKOJIbKY
€e S3bIK HAUYMHACT MPUMEHSITHCS B CaMbBIX Pa3IMYHBIX 00jacTsax 3HaHusA. [losTomy TepmuH
(TPAHCAUCIUIUIMHAPHBII» B €r0 BTOPOM 3HAYCHHH MOXET OBbITh TNPUMEHUM U IS
XapaKTEPUCTUKNA CUHEPTETUKH.

MexauCIUIUIMHAPHOCTD W TPAHCIUCIUILIMHAPHOCTh HE TIPOTUBOPEYAT CTATyCy CHHEPTETUKH
Kak 0co0O¥ MUCHHUIUIMHBL. B 3TOM KadecTBe OHa CEroJHs KOHCTUTYUPYETCS, U C STUM CBSI3aHBI
JMCKYCCHUU OTHOCHUTEJIHHO €€ MECTa B COBPEMEHHOM cucteMe Hayk. OHa JI0KHA OYEPTUTH CBOIO
MPEAMETHYIO 00J1acTh, ONMPECIUTh CUCTEMY METOIOJOTHUYECKUX MPUHIIUIIOB WCCIICIOBAHUSI U
BKJIFOYUTH UX B COCTAB CJIOKUBIIEHCS CHCTEMBI HAYYHOTO 3HAHMS.

Pemenne 3tux 3ama4d 03HavyaeT:

. MOCTPOEHHE 0CO00I KapTHHBI HUCCIEIYEMON PEaIbHOCTH (JIMCUUIUIMHAPHON
OHTOJIOTMH CUHEPTreTUKN),
. (dbopMUpOBaHHE HUJEAIOB U HOPM CHHEPreTHUECKOr0 UCCIIEOBaHUS (KeaoB

U HOpPM OOBSCHEHHMsS W ONMCAHMS, JI0Ka3aTeIbHOCTHU U OOOCHOBaHUS, CTPOEHUS U

MIOCTPOCHHUSI 3HAHUH),

. pa3paboTKy ¢umocoCKuX OCHOBAHUN CHHEPIeTHKU, OOECIeYNBAIOIINX
000CHOBaHME €€ KapTHHbI HCCIIEyeMON pEalbHOCTH, a TaKXKe €€ METOJ0JIOTMYECKUX
YCTaHOBOK, BBIPAXKAIOUIUX MPUHSTHIE UJI€AJIbl U HOPMbI UCCIIEOBAHMSL.

OHTOJIOTUS  CUHEPIeTUKH CTPOUTCS IOCPEACTBOM O0COO0OM  cucTeMbl —abcTpakuui
OTOXJIECTBJISIEMBIX C PEAIbHOCTHIO, TAKUMH KaK «HEJIMHEHHbIE Cpeabl», «IMHAMHUYECKUNH Xaocy,
«oudypkanun», «koomnepatuBHble 3hdexTe», «dpakraney. I[locpencTBoM wux co3maercs
npejacTaBieHre 00 OOIIMX CHUCTEMHO-CTPYKTYPHBIX XapaKTepUCTHKax ee IpeaMera. OTu
MIPE/ICTaBJICHHS] OPraHU3YIOT B LIEJIOCTHOCTh MHOTOOOpPa3HbIe MOJEIH (TEOPETUYECKUE CXEMBI),
MHOTHE U3 KOTOPBIX OBLIM paHee CO3/aHbl B JPYTUX HayKax — B (U3UKE, XUMHUH, OHOJIOTHH,
SKOHOMMKE, HCTOPUH, TEXHHUYECKHX Haykax. Pa3sHeceHHble MO pa3HbIM JUCHUIUIMHAM OHHU
OpPraHu3yITCS B HOBYIO CUCTEMY OJjlarojaps co3JaBacéMOi B CHHEPreTUKE KapTUHBI PEabHOCTU
(IMCUMIUIMHAPHOM  OHTOJIOTMH). OJTa  KapTuHa  OOBIYHO  00O3HAuaeTcss  IOHSTHEM
«camoopranuzanusy. [loHsarue B npuHIune 10BOJIbHO paciibiBuatoe. Ho Korja ero HaumHaror
YTOYHSITh, BBOJSTCS MPEICTABICHUS O MOPSAJIKE U Xa0Ce KaK COCTOSIHUSIX rOMeocTa3a (IopsiJIOK)
1 (ha30BbIX [IEPEXOJIOB OT OJIHOTO THIIAa FTOMEOCTa3uca K APyromy uepe3 AMHAMUUYECKUN Xaoc.

Bce 3tu npencraBieHusl CHHEPreTHUYECKONH KapTUHBI UCCIEeAyeMOM peaJbHOCTH BBOJAAT 00pa3
IpeIMeTa UCCIIEeIOBaHUs KaK CJIO0KHOW, caMopasBHBarouieiics cucreMmbl. CHUHEpreTuka u3ydaer
3aKOHOMEPHOCTH Takux cucreM. OHa M30bITOYHA MO0 OTHOUIEHUIO K TEM 3ajjauaM, B KOTOPBIX
MO>KHO a0CTparupoBaThCsl OT Pa3BUTHSI CUCTEMBI U ()a30BbIX MEPEXO0B (A TaKUX 3aJla4 B HayKe
MHOecTBO). Ho 1 pa3BuBaroluecs CUCTEMbl B CHHEPreTUKE U3Yy4aloTCs C O0COOBIX MO3ULUH.
Omna fenaeT akleHT Ha UAeAX LEeIOCTHOCTH, CJIOKHOCTH B IMIPOTUBOBEC UJIESIM dJIEMEHTapu3Ma 1
penykunonusMa. Kaxnaplii u3 3THX MOAXOA0B (XOJMUCTCKUM M AJIEMEHTApUCTCKHIN)
MPEJCTaBISAIOT CcOo00M cuibHble Haeanu3anuu. Ho oHu Moryr OBbITh paccMOTpeHbl Kak
nononHuTenbHble (B cMbicie H. bopa), HeoOxoaumbie [UIsi MOJHOTHI OMHCAHMS IPOLECCOB
caMOpa3BUTHs.  AKIEHTUPYSd  XOJMCTCKHE AacleKThl, CHHEpPreTHKa pacKpbhIBaeT Pl
CYLIECTBEHHBIX 3aKOHOMEPHOCTEN CaMOpa3BUBAIOLIUXCS CUCTEM. B 3TOM ee TOCTOMHCTBO, HO B
3TOM U €€ TPaHUIIbI.
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DKCMaHCHs CUHEPreTHYeCKUX METOJ0B B pa3jinyHble HAYKU 3(pPeKTUBHA TaM U TOrAa, TIe U
Koraa TpeOyercs yuuThIBaThb CaMOpa3BUTUE, €ro MHTErpajbHbIE XapaKTEPUCTUKU U
3aKOHOMepHOCTH. HenoctarouHo mNpPOCTO KOHCTAaTUPOBAaTh, 4YTO MMEET MECTO IEePEeHOC
CUHEPreTUYeCKUX METOJ0B B pa3jUYHble HAayKd (CCBUIKM Ha MEXAUCUMUILUIMHAPHOCTH U
TPaHCIUCUUIUIMHAPHOCTh CUHEPIreTUKY YacTO HE BBIXOJAT 32 paMKH 3TOU koHcTaTauuu). Ho 3to
JUIIb TepBbIA mIar. BTopblM m1aromM JODKeH ObITh aHANU3, CBS3aHHBIM C IOCTAaHOBKOM
po0IeMbl: IOUYEMY BO3MOXKEH TaKO! NEPEHOC, KaKOBBI €r0 OCHOBAaHUs?

TpaHcnsuuss MeTOJOB MpeAnosiaraeT NpeJBAapUTEIbHOE BUICHHUE CXOJICTBA IPEIMETHBIX
obmacTteil, C€ KOTOPBIMH  CKOPpEIHMpPOBAaH METOA. OTO  BHJCHHE MOXET  OBITh
HEOTpe(IEKTUPOBAHHBIM, HUHTYUTUBHBIM, HO OHO BXOJUT B TO, YTO Ha3bIBA€TCS MOHMMAaHHUEM
MeToJa. B Hayke Takoe BUJIEHNE ONIPENEsAeTCs HAydHOW KapTHHOW MHUpA.

CunepreTuka ceroHsi CTOUT HE TOJBKO Mepe] MpoOIeMON CO3/TaHUS CBOCH TUCIMIUIMHAPHOMN
OHTOJIOTMH, KOTOpPAasl BBIPAXAETCSI B COOTBETCTBYIOIIMX OHTOJOTHYECKUX MPUHIUIAX, HO U
nepes mpo01eMoil BKIIOUEHHUS 3TUX MPUHIUIIOB B HAYYHYIO KapTUHY MHpa. OHa peTeHIyeT Ha
TO, YTOOBI CTaTh SJIPOM OOILIEHAYYHOW KapTUHBI Mupa. M1 B 3TOM COCTOUT OJMH U3 BaKHBIX
aCIMeKTOB OCHOBAHUU €€ MEXIUCLMIUIMHAPHOTO M TPAHCAUCIUIUIMHAPHOTO craryca. MIMeHHO
BOKpPYT ATOH MpoOIeMaTHKH, IO CYIIECTBY, U pa3BEPTHIBAIOTCS IUCKYCCUH OTHOCUTEIBHO MeCTa
CHUHEpPreTHUKU B CUCTEME HaydyHOTo 3HaHuA. Ee Hempusitue HEKOTOPbIMU KPUTHKAMU OTHOCHUTCS
HE K €€ KOHKPETHBIM MOJIEIsIM, a K MPOrpaMMe BKJIIOUEHHUS €€ MPUHLHUIIOB B OOIIEHAYYHYIO
KapTUHY B Kau€CTBE CUCTEMOOOPA3yIOIIEro spa.

TpynHOoCTH B peanu3alid 3TOW MPOTPAMMBI CBSI3aHBI C IEPEOCMBICICHUEM OCHOBAHUM
MHOTHX HayK. B uacTHOCTH, BaXHO MpEACTaBUTh H3ydaeMble HMHU OOBEKTHl B KauecTBE
OTKpBITBIX MpOLECCyalbHbIX cUCTEM. B ¢usuke s1a mnporpamma Obuia mnpeanoxeHa .
[IpuroxunsiM. M3BecTHO, YTO OH mnepedopMyIUpOBal TEPMOJAUHAMHKY, IPEJICTABUB
HECTAllMOHAPHBIE COCTOSHUSA, (KOTOPbIE TPAJUIMOHHO PAacCMaTPUBAINCh KaK BbIPOKICHHBIN
CIydail cTalMoHapHBIX) B KauecTBe OasucHbIX. WM. TlpurokuH HaMeTWs € 3TUX MO3HIIHI
BO3MOYHbIE HOBbIE MHTEPIPETALMU KBAHTOBO-PEIATUBUCTCKON Pu3uku u kocmosoruu. Ho sty
paboTy erie nNpeACTOUT IPOoAeaTh.

CxoJiHBIE TPOrpaMMBbl «IIPOLECCYATIBHOIO BUICHUN» BO3HUKAIOT U B IPYIMX HayKaX, HO MOKa
9TH MPOTPaMMbl HAXOATCS JIUIIb B HAYAJIBHOM CTaJIMN CBOEH pean3aluu.

CeroniHs pa3BUTHE COBPEMEHHOM HAy4YHOU KapTUHBI MHUpa Kak OpPMBbI CHHTE3a JOCTHKEHUN
pa3aMyYHbIX JMCLUMIUIMH TpOTE€KaeT B pyciae wujaed r1iao0anbHOro  (YHHBEPCAIBHOTO)
sBOMIONIMOHM3MA. OH COENMHSAET UAEU 3BOJIOLUUM M CUCTEMHOTO BUJeHHS. Bkitouenue uueit
CUHEPreTUKH B ITOT IPOLECC NPEICTABISIETCS BECbMa OPraHUYHbIM. TpPyTHOCTH COCTOAT B
COCTBIKOBKE TPEX OCHOBHBIX OJIOKOB KapTHUHBI MUpa — IPEJCTaBICHUM O Pa3BUTUU HEXKHUBOU
MPUPO/BI, KUBOM MpUPOAbl M 00IiecTBa. MeXIy HUMH CYILECTBYIOT CBOETO poOjJia JIAKYHBI,
TpeOylome TOMOJHUTEIBLHOTO aHaan3a. Bo3MOXXKHO, MPUMEHEHHE CHUHEPreTUYEeCKUX HJeH U
METO/I0OB JJaCT HOBBIM UMIYJIbC 3TOMY aHanu3y. 1 eciu 3To mpousoiizer (a B 3TOM HanpaBiIeHUU
YK€ €CTh OOHa/eXKUBAIOLIUE PE3ylbTaThl), TO MPUHLUIBI CUHEPreTUKH OPraHWYHO BOUIYT B
A7IpoO 00OILIeHAYYHON KapTHUHBI MUDA.

dopmMupoBaHUE OCHOBAHUN CHUHEPreTHKU M €€ TPAHCIUMCUUIUIMHAPHOTO CTaTyca BKIIIOYAET
MHOXeCTBO  Quiiocopckux mnpodbiremM. OHU CBSI3aHBI € TMOHMMaHHEM OCOOEHHOCTEH
CaMOpa3BHUBAIOIIMXCS CUCTEM M METOJO0JIOTHYECKUX MPUHLMIIOB UX aHanuza. [Ipexne Bcero —
3TO mpoOiieMa HOBOIO CMbICIA KaTeropuii, o0O0ecrneyuBarolIMX BHUIACHHE U IIOHHUMAaHHE
camopasBHUBaronuxcs cucteM. Ha 3Ty Temy s yxke mucal, IO3TOMY CXaTO HAIOMHIO, YTO
uMmeercs B Buy. CaMopa3BUBarOIIUECS CUCTEMbI BaKHO OTIUYATh OT MPOCTHIX (MEXaHUYECKHX)
U OT CJIOKHBIX caMOperyiaupyromuxcs cucreM. Kaxaas u3 HUX Uil CBOEro OCBOeHUsl TpeOyer
0Cco00# KaTeropuaabHOM CETKH. DJTO — pa3jIMYHble MOHHUMAHUSA YacTH W IIEJIOTO, BEHIM H
nporecca, B3aUMOJCHCTBUS, MPUUMHHOCTH, NMPOCTPAHCTBA M BpeMeHHu. Jljis MasblX cHUcTeM
JOCTaTOYHO T[0JIaraTh, YTO I1€J0€ MOXKET OBbITh ONUCAaHO CBOMCTBAMM 4YacTel M UX
B3aUMO/JICHCTBUSAMH, YTO AJIEMEHTHI BHE IIEJIOTO U BHYTPH €ro 00JaJa0T OJHUMH U TEMHU KE
CBOMCTBaMH, UYTO BEIIM €CTh HEYTO MEPBUYHOE [0 OTHOIICHHIO K B3aUMOJEHCTBUSAM, KOTOpbIE
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ONMCBIBAIOTCA KaK BO3JCHCTBUS OJHOM BEIM Ha ApYryr. IIpM4MHHOCTE TpakTyercs Kak
YKECTKHM JIAIJJAaCOBCKUM JeTepMuHU3M. [IpoCTpaHCTBO M BpeMs MOJIararoTcs Kak BHEIIHEE IO
OTHOILIEHHIO K CHCTEME, KaK apeHa, Ha KOTOPOM pas3bIrpbIBAKOTCS IMPOLECCHl B3aNUMOICHCTBUS
Belleil. Jta KareropuaibHas CeTKa JOMUHHUPOBAJIa B MEXaHUKE U ObLIa OCHOBOW MEXaHMYECKOU
KapTUHBI MUpa.

JUIs1 CIOKHBIX CaMOPETYJIUPYIOIIMXCA CUCTEM CMBICIBI KATETOPUA M KATErOpHAJIbHAS CETKa
X OCBOCHHs yK€ MHas. Takume CUCTEMbl HMEIOT YPOBHEBYIO OpPraHM3ALMIO, OHU BKIIIOYAIOT B
CBOM COCTaB IIOJICHCTEMBI CO CTOXaCTUYECKMMM B3aHUMOJCHCTBHUAMM  DJIEMEHTOB U
MH(OPMAaLIMOHHO- YNpaBISIOUIUI OJI0K, ¢ nepeaayeil nHGoOpMaluKd OT HEro K MOoJACHCTEMaM U
OoOpaTHBIMU  CBS3SIMH, OOECIEUMBAIOIIMMU BOCHPOU3BOJUMOCTh CHUCTEMBI Kak LEJOro.
Kareropum gactu m 1enoro 31ech U3MEHSIOTCA — MOSBISAETCA UIEST CUCTEMHOIO KadyecTBa, HE
CBOJIUMOrO K CBOWMCTBaM 4acTed. Bemp mnpencraer kKak BOCHPOU3BOMSIIMICA MpPOILECC.
JlanmacoBckasi ~ NPUYMHHOCTH  IPUMEHSAETCS  OIPAHMYEHHO M JIONOJIHAETCS — uieeu
«BEPOSITHOCTHOM IpUYMHHOCTUY. KaTeropuu npocrpaHcTBa U BpeMEHHU Takke 00peTaroT HOBBIN
cMmbici. Hapsay ¢ BHENIHMM INIPOCTPAHCTBOM-BPEMEHEM BBOJUTCS IIOHSATHUE BHYTPEHHETO
[IPOCTPAHCTBA-BPEMEHHU CUCTEMBI. DTH HOBbIE KaTErOPUAJIbHBIE CMBICIIBI BO3HUKAIN B HayKe XX
B. — B OMosI0ruH, KUOEPHETHKE, OTYACTU B KBAaHTOBO-pENATUBUCTCKOM (u3uke. Ho ans ocBoeHus
CIIOKHBIX  CaMOpa3BUBAIOIIMXCA CHCTEM M OTUX KaTErOPHAIBHBIX CMBICIOB  TaKkKe
HEJ0CTaTOYHO. 37ech (opMUpyeTCsl HOBasl KaTeropuaibHasl ceTka. Pa3BuBaroniuecs: CUCTEMBI B
KayecTBE CBOET0 acleKTa BKJIOYAIOT MPEJICTABJICHUS O CaMOpEryysluu (rOMEOoCTa3uce), HO He
CBOJATCSA K HUM. VX »BONIONHMS CBsI3aHA ¢ M3MEHEHHEM THIIA CaMOPETYJSLHH, IIEPEX0IOM OT
OJIHOTO THUIIA TOMEOCTas3uca K JpyroMy. OTH CHCTEMbl OTKpBITblE, OOMEHHBAIOIIHECS
BEILIECTBOM, SHEpPruei u nHPOopManue ¢ okpyxaromen cpenoit. st HIX xapakTepHa uepapxus
YPOBHEBOM OpraHU3allMM JIEMEHTOB, IMOSBICHHE IO MEPE PA3BUTHS HOBBIX YPOBHEW C HOBOM
muddepeHnnanmret cucTeMsl Ha MOJCUCTEMBI. [Ipy 3TOM KaKIblii HOBBIA YPOBEHb OKa3bIBACT
oOpaTHOe BO3/EHCTBHE Ha paHee CGHOPMHUPOBABIIMECS, BHUIAOW3MEHAECT WX, MU CHCTEMa
(GyHKIIMOHUpYET Kak HoBoe Ieinoe. [losiBieHne HOBBIX YpPOBHEW OpraHu3ald U MEpexo] K
HOBOMY THIly TOMEOCTAa3UCa IPOUCXOINUT Y€pe3 COCTOSHMS TUHAMHUYECKOIO Xa0ca, MOSIBICHUE
TOYEeK OH(ypKaluu, B KaXI0H U3 KOTOPHIX BO3HHKAET CHEKTP MOTEHUUATbHO BO3MOMHBIX
HallpaBJICHUA  pa3BUTUA CHCTEMBI. B 3TOM  OTHOIIEHWHM MOXKHO  CKas3aTb, 4YTO
CaMOpa3BHUBAIOIINECS CUCTEMBI 00513aTENIbHO 00JIaAaI0T CHHEPTE€TUYECKUMU XapaKTePUCTUKAMU.

KareropuanbHast ceTka, HeoOxoaumasi JUisi HNOHUMAaHHMST U OCBOEGHHUS TaKUX CHCTEM,
MIPENIOJIaraeT HOBBIE CMBICIBL. YK€ HEJOCTATOUYHO 3aUKCUPOBATh HAIIUYHE 0COOOT0 CBOICTBA
L[EJI0r0, HE CBOJUMOIO K CBOMCTBaM uacTeil (CUCTEMHOE KadyecTBO), HEOOXOIuMO N00aBUTH
UJCI0 M3MEHEHUs CHCTEMHOI0 KauecTBa (IOSIBJICHME HOBBIX YIPaBISIIOIIMX IApaMeTpoB) B
Ipolrecce pa3BUTHsA cUcTeMbl. [IporieccyanbHOCTh BBICTYIIAET HE TOJIBKO KaK BOCIPOU3BOJCTBO
OIIPENIETICHHBIX Ka4€CTBEHHBIX COCTOSHHUM, HO U KaK IEpexoJ OT OJHOTO KadyecTBa K APYromy.
Pacmmpsiercs  kareropuss INPUYMHHOCTH — Hapsay C JAalUIACOBCKOM W BEPOATHOCTHOM
IIPUYMHHOCTBIO BaXHOM CTAHOBUTCS MJEd LEJIEeBOM IPUYMHHOCTH . BeposTHOCTHas
IIPUYUHHOCTh OOpETaeT HOBOE COJEpKAHUE B CBS3U C M3MEHEHHEM BEPOSITHOCTHBIX MEp IpU
IIOSIBJICHUM HOBBIX YPOBHEW MEPApXHM M UX BO3JCHUCTBUA Ha paHee cioxkuBmumecs. Kareropum
IIPOCTPAHCTBA U BPEMEHU BKIIIOYAIOT HE TOJBKO MPEICTABICHHUE O BHEIIHEM U BHYTPEHHEM
IIPOCTPAHCTBE-BPEMEHHU, HO U 00 M3MEHEHUU IOCIEAHETO M0 MEpE ABOJIIOLUU CUCTEMBI (Uaes
omeparopa BpeMeHH, npemioxkenHas M. [IpuroxuHsIM BIOJHE COrIacyeTcsi ¢ 3TUMH HOBBIMH
CMBICJIAMH).

HekoTtopbele 0coOeHHOCTH 3TOH KaTeropuajbHOM CETKH ObUIM B MNEPBOM MPUOIMKEHUU
ONMCaHbl B TereieBckoi auanexktuke. OnpeneneHHble KOHKPETH3alMM B Hee ObUIM BHECEHBI
HamuMmu ¢uinocopamu B 70-X rojax Npu HCCIEIOBAHUU JUANEKTHKU ecTecTBo3HaHus. Ho
CEroJHs MOKHO M HYXHO HPOJOJDKUTH 3Ty pabory. CuHepreTuka OaeT A 3TOr0 HOBBIN
Marepuain, TpeOyromuii ¢umocodckoro ocmeicneHus. Hampumep, To, 4TO B JHAIEKTHUKE
TPaJMLMOHHO 0003HAYaIOCh KaK «CKa4dOK», <«II€pepbIB IOCTENEHHOCTH», CBA3aHHBIA C
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BO3HMKHOBEHHEM HOBOTO KayecTBa, B CHHEPIeTHKE DPACKPBIBACTCS Yepe3 XapaKTePUCTHKH
JMHAMUYECKOTO Xa0ca, BOSHUKHOBEHHE CTPAHHBIX aTTPAKTOPOB U KOOTIEPATHBHBIX AP PEKTOB.

HccnenoBanue CTpaHHBIX aTTPAaKTOPOB IMOCTABWJIO B HOBOM CBET€ M MpoOJIeMy LENeBOM
MPUYUHHOCTH, PACIIUPSS TMOHATHE JIETCPMUHU3MA NPUMCHHTEIBHO K CaMOPa3BHBAIOIIMMCS
CUCTEMaM.

DOKCIUTMKANKS HOBBIX CMBICIIOB KaTETOPHUIl BBICTYIAET YCIOBHEM OOOCHOBAHUSI CHHEPTETHKH
Kak sapa oOIIeHaydyHOW KapTHHBI Mupa. be3 3Toro TpyaHO JHOCTHTHYTHh MOHHUMAHHUS CPEIH TeX
MIPEJICTAaBUTENICH HAYYHBIX JUCIUIIINH, KOTOPHIE MPUBBIKIN BHICTh MUP CKBO3b IPU3MY HHBIX,
MeHee OOraThlX KaTeropHajbHBIX CMBICIOB, JIOCTAaTOYHBIX Ui OCBOEHHUs 0ojiee MPOCTBIX
CHCTEMHBIX 0OBEKTOB, YeM T€, C KOTOPBIMH UMEET JIeJI0 CHHEPIeTHKA.

Tak Bcerma ObIIO B HCTOPUM HAYKH TPHU MOSBICHUN HOBBIX TCOPHHA W KOHIICIIUH, KOTOPHIE
BHOCWJIM KOPPEKTHUBBI B TIPESKHIOI KAPTUHY MHUPa. Y MECTHO BCIIOMHHTH CIIOPBI BOKPYT TIOHSITHS
NpUYMHHOCTH Mexay bopom u OiliHmreiiHoM Ha CoJbBEEBCKUX KOHIpeccax B IIOXY
pa3paboTKK KBaHTOBOI MeXaHMKU. BeposTHOCTHas MPUYMHHOCTb HE Cpa3y BOILJIA B apceHall
HayKu. ODUWHINTENHH, HampuMmep, IoJiaraj, 4To OHa BOOOIIE MNOJPHIBAET UACI0 JETEPMUHU3MA
(«bor He urpaet B KOCTH»).

PazpaboTka pumocopckux 0CHOBaHMI CHHEPTETUKH — JTO IMOJIE COBMECTHON aHAIMTUUYECKON
pabotel GmnocodoB M YYCHBIX CIEIHUAIMCTOB PA3IMYHBIX oO0JacTel 3HaHWs. JTa paboTa
BKJIIOYA€T HE  TOJBKO  OCMBICIICHHE  OHTOJIOTMYECKUX  KAaTEropuajabHbIX  CTPYKTYP
CaMOOpraHW3allM W CaMOPa3BHTHS. DTO BaXKHBIH, HO JIMIIb TEPBBIA AacleKT IMPOOIEeMBbI
(GbuUnocoPpCKUX OCHOBAaHWUN CHHEPTeTHKH. BTOpoil €€ acmekT CBs3aH C  aHaJIH30M
THOCEOJIOTMYECKON M MeTonosiornyeckoil tematukd. OH mpeanosaraeT BBIICHEHHE HOBOTO
MMOHMMAaHUS [MO3HABATEIHHBIX UACAJIOB M HOPM, KOTOPbIE HEOOXOAMMBI JIJIi OCBOCHHUS CIIOKHBIX
CaMOpa3BHUBAIOIIMXCS CUCTEM. 37IeChb HY)KEH aHaJU3 T€X HOBBIX CMBICIOB, KOTOPbIE 0OpeTaroT
KaTeTOpPUU «TIOHUMAaHHE», «OOBICHEHHEY, «IIPEACKa3aHUey», KTECOPHS», «(PaKT» MPUMEHHUTEITHHO
K camMopa3BHBarOUIUMCcs cucrtemMaM. VIMEHHO B 3TOM IyHKTE MPOUCXOAUT TEpexo] K
[TOCTHEKJIACCUYECKOMY THUITY PallHOHAIBHOCTH.

Hakonen, TpeTbuM acnekToM QHIOCOPCKUX OCHOBAHWH CHHEPIeTUKH  BBICTYIAIOT
MHPOBO33PEHUYECKUE MPOOJIEMBI, CBSI3aHHBIC C BKIIOYCHHEM B KYJIbTYpy HOBBIX HAyYHBIX
MPEACTABICHUN O CaMOpPa3BUTHUU. 3AECh YK€ €CTh HCCIECIOBaHMS (B TOM YHCIE€ U MOH),
MTOKa3bIBAIOIIME, YTO HOBBIE MPEJCTABJICHUS PE30HUPYIOT KaK C 3alaJHON, TaK U C HEKOTOPBIMU
BOCTOYHBIMH KYJIBTYPHBIMH TpPaJIHIHUSIMH. BMecTe ¢ TeM, 3TH MPEACTABICHUS CO3JAIOT TOYKU
pocTa HOBBIX ILIEHHOCTHBIX OpHUEHTAalUd B COBpeMEHHOW KyabType. Pasymeercs, Bce 3Tu
npoOsieMbl TPeOYIOT nanbHEHIel yriayOJaeHHON MpopaOOTKH, U B 3TOM S BHXKY OCHOBHYIO
3amauy ¢punocodos.

BUOME/INIINHCKHUE TEXHOJIOI'NU KAK ITPOBJIEMA
NCTOPUU U PUJITOCODPUU HAYKHU
FepacumoBa MH.A., dokmop d¢uaocofpckux Hayk, 2/1a8HbII HAYUYHLIU

compyoHuUK
Hucmumyma ¢pusocogpuu PAH.

«Jnucremosiorua u punocopust Hayku» Ne 2 (1. 40), 2014

Opno6pennbiit  [IpaButensctBom P®  «lIporHo3 HayyHO TEXHOJIOTMYECKOTO  Pa3BUTHUS
Poccniickoit @enepanuu Ha nepuon ao 2030 roma» mnpegycMaTrpuBaeT CpeAau IMPUOPUTETHBIX
HalpaBJICHUH HAyKu M MOJEpPHU3ALMM SKOHOMHKM Poccun OHMOTEXHOJIOTHMH, MEAULUHY U
3/paBooxpaHeHue. B coBpeMeHHON KilacCUPUKAIMU HAYK 3TU AUCLMIUIMHBI BXOJAAT B KOMILIEKC
«Haykm o oxwm3am» («The Life Sciences»). Haykm o0 JKM3HHM TIpEnCTaBIAIOT Cco0Oit
MEXAUCLUUIJIMHAPHBIE MCCIEI0BAaHUSA, 1I€JIbI0 KOTOPBIX SIBISETCS YIUIYOJE€HHOE M3Yy4YeHHE
(eHoMeHa JKM3HH, a B MPAKTUYECKOM OTHOILIEHUU — pa3paboTKa MPUHIIMIHAILHO HOBBIX CIIOCOOOB
paboTel C MPUPOAHBIM MaTEpUAIOM — OHMOTEXHOJOTHH, BO3MOXXHOCTH KOTOPBIX CBSI3BIBAIOT C
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yIIy4IIEHUEM KauecTBa >KU3HM YeJOBeKa, IpeoOpa3oBaHUEM CEIbCKOTO XO3sCTBa, MHILEBOM
MIPOMBIIIJIEHHOCTH, PEUICHUEM 3KOJIOTMUYECKUX MPoOIeMm.

[Ton OmomMeaWITMHCKOW TEXHOJOTHEH B IIUPOKOM  CMBICJIE CJIOBa MOHHUMAETCS KOMILIEKC
NeMCTBUM, HampaBlIEeHHBIX Ha CO3JaHME HOBBIX OMOJIOTMYECKUX OOBEKTOB U MPOILIECCOB, KOTOPHIE
MOTYT OBbITh MCIOJIB30BaHbI B LEISAX TUArHOCTUKU, NPO(UIAKTUKA U JIEYEHHUS] B MEIULUHCKOM
npakTuke. Pa3zBurne OHMOMEIUMIMHCKUX TEXHOJOTUM CBS3BIBAIOT C MEXKIUCUUIUIMHAPHBIMU
WCCIEAOBAaHUSAMU B Takux oOJacTsax, Kak Owodusuka, OWoxumusa, OuomHpoOpMaTHKA,
ouonnxenepus. llpeamonaraercs, YTO C MOMOUIBIO 3TUX TEXHOJOIMH yIAcTCs pa3pelluTh
Ba)KHEHIIME NpOOJIEMbl COBPEMEHHOCTH, CBS3aHHBIE C YIYYIIEHHEM KadyecTBa JAMArHOCTHKH,
NpOoQUIAKTUKY U TepanuH, KadecTBa 4YeIOBEYECKOTO Tella U MCUXHUKH, MOBBIIIECHUS )KU3HEHHOTO
TOHYCa U MPOJJICHUS KU3HU IMYTEM M3Y4YE€HUS T€HOMAa U MaHMITYJIALUNA C HUM, KJIETOYHOW Tepanuu
u uwxeHepuu. IlepconnduimpoBanHas MeauIMHa OYAYIIEro MBICIUTCA KaK BpaueOHasi IOMOIIb C
Y4€TOM T'€HETUYEeCKOTO mpoduis mnamnueHta. buomeaunuHckue pa3pabOTKU U UX MOCIEACTBHS
nopoxaaroT OypHbeie ne6atsl B obmiectse. [Ipobmembr MO, koHUpOBaHMS, TEHHONW WHXKEHEPHH,
BCIIOMOTATENbHBIX  PENPOAYKTUBHBIX  TEXHOJOTHMH,  HaHOOMOTEXHOJOIH BbI3bIBAIOT
MHOTOYMCIIEHHbIE JUCKYCCHH. ['yMaHUTapHBIM OTBETOM Ha 3TU BbI30BbI COBPEMEHHOM >KU3HU B
TEXHOT€HHOW UBUJIN3AIUH CTAJI0 Pa3BUTHE TAKOW TUCIUIUINHBI, KaK OMOATHKA.

Pa3BuTHe HayK 0 )KM3HU M UX IPAKTHUECKUX MPUMEHEHUN MOPOKIaeT BOMPOCHI, OTHOCSIIHUECS K
KOMIIETEHIIUM JIUCTEMOJIOTUH, HCTOPUM M METOJOJIOTMM HayKd, (uimocoduu TEXHUKU U
¢unocodckoit  aHTpomosiorHH. MOXKHO JIM  ONPENETuTh, UYTO TaKO€ XW3Hb, Ha S3BIKE
HCKIIFOUUTENILHO €CTeCTBEHHBIX Hayk? Kputuueckoe umocodckoe uccieqoBanmne 3Toro Bompoca
naeT oTpuuaTelabHbId OTBeT. [loHSATHE XU3HM MHOTO3HA4YHO, €ro0 CMBICI YTOYHSETCS B
3aBUCHUMOCTU OT OOJIACTH €CTECTBEHHO-HAYYHOr'0 M COLIMOIYMaHUTApHOTO 3HaHUs [ MukennHa,
2000]. HoBble TEXHOJOTMM KOHCTPYMPOBAHHUS CUCTEM JKU3HUM OUBAJCHTHBI, OHU HECYT U
MIEPCIIEKTUBBL, U YTPO3bl )KU3HU KaK IIaHeTapHOMY ¢eHoMeHy. Hayku o KU3HU 3a/1al0T HOBBIE
u3MepeHuss uis (QuiIoco(cKoro OCMbICIEHUS NOHATHA XU3HU. B MUpOBOM HayduHOM cooOuiecTBe
YTBEp)KIAeTCS MPUHIUI «KOJUIEKTUBHOTO MBIIUIEHUS», KOTOPbIM MPAaKTUYECKH peaJu3yercs B
CHEeHATM3UPOBAHHBIX (priIocoPpcKux u3AaHusx. M3narorcs xKypHaibl IO UCTOPUH U priiocopuu
HayK O KU3HH, B TOM 4YHCJI€ M CIIELHAJIbHO IOCBSIICHHbIE TEMAaTUKE HUCTOPUU U (PriIocoPuu
OMOMEIUIIMHCKUX HayK U TexHojoruil. KoMmiekcHsli mojaxos K YriyOJeHHOMY MOHMMAHHUIO
KU3HU W TPUPOIBI 4YeJOBEKa TpeOyeT OOBEIUHHWTH YCHIIHS HCCIIENOBaHHWN OuonoroB  (u
MIPEJICTaBUTENEH  CMEXKHBIX  €CTECTBEHHO-HAYYHBIX JMCLMUILIINH), HCTOPUKOB, (QHIOCOPOB H
YUEHBIX, 3aHUMAIOIHUXCSI COLUAIBHBIM U3MEPEHUEM HAayKH U TEXHUKH.

Wneu rymanutapuzanuy OMOJOTHYECKUX UCCIIEIOBAHUM 00CYKIaIlCh POCCUMCKUMHU YYEHBIMU
¢ mnocnenHeil Tperu XX B. [JluceeB, 2011; dunocopus Ouonorun, 1996; I'ymanurapnas
ouonorus, 2009; borBunko, 2006]. Paboras Hax ¢uimocodckumu mpobdbieMaMu MOJEKYISIPHOM
ouonorumn, P.C. Kapnunckas ctaBuia Bompoc O Ipejaenax peAyKIMOHUCTCKOTO —IMOJX0Ja
[Kapimackas, 1971]. Ilpuamuner OuodTHKM 3akiagsiBaMCh B padorax N.T. dpososa
[benkuna, Kopcakos, 2008]. brarogapst ycriinsiMm OT€UECTBEHHBIX YUYEHBIX HJACH KOSBOJIOIHMH
npuobpenu  obmekynbTypHoe 3HaueHue [Kapnunckas, JluceeB, Orypnos, 1995; Uneun
ABOJIIONMH B OMoJIOTUH U KyiabType, 2011]. B muckyccusx mo mpoOiemam >KU3HHU M 3I0POBbS
0oJbIIOE 3HAUYEHUE NMPUAAETCS MOHATHUIO «OKpyKaromas cpeaa». [loa cpemoil moHumaercs Kak
pupoHas cpea (reorpadpuyeckie U KIMMaTUYECKUE YCIOBUS MECTHOCTH), TaK U COLMAIbHAs
(3THHUYECKHE U KYJIbTYPHbIE OCOOCHHOCTH, TPAJAULUHU, TEHJEHIIMM COBPEMEHHOI0 00pa3a >KU3HH,
ATUYECKHE OCHOBBI OOIIECTBA U TIPOY.).

B MeXIuCUUIUIMHAPHBIX HCCIEIOBAHUSAX YEJOBEK IMOHMMAETCS KakK MCHUXOOHOCOLMAIBLHOE

cymectBo [®Punmocodckue mpobiembl Ouosormu  u Memunmbbl, 2013].  Pacmmpenue
IMPAKTUYCCKUX TOPHU30HTOB KOCMHNYECCKUX I/ICCJ'IGI[OBaHI/Iﬁ OTKPBIBACT BO3MOXHOCTHU
paccMOTpeTh BIUSHUE KOCMHUYECKHX (DAKTOPOB HA 3EMHYIO JKU3HBb («KOCMHYECKAas Cpeaay).
Cpenn  y4eHBIX  yTBEpXKIAeTcs HIes O MpoOJieMe XU3HW W 370pOBbS Kak mpodiieme
mnaHeTapHoro Macmraba [®unocodus 3m0poBbs, 2001]. Bceraer Bompoc o0 pa3BUTHH
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CHUCTEMHO-TUTAHETAPHOTO MBIIIUICHHS, YTO TpeAnojaraet (GyHIaMeHTalbHOoe (riocodckoe u
MEXIUCIUILTHHAPHOE 00pa3oBaHue.

Hay4yHoe 1 BHeHay4YHO€ B HICTOPUY MeMLIMHBI

UccnenoBanus 1mo UCTOPUU MEIUIIMHBI CTaBAT MO KpalHEH Mepe JBe MNpOOJIeMbl, HUMEIOIINE
aKTyaJlbHOE 3HaueHue JyIsi smucTemMosiornu u guinocodun Hayku. [lepBas mpoOnema kacaercs
PACKpBITHSI 3aKOHOMEPHOCTEH CMEHBI THIIOB PAIlMOHAIBHOCTH B  HCTOPUU  MEIUIIMHCKHUX
npakTuK. Bropas mpoOiiema BBOJWUT HECTaHAAPTHBIE HW3MEPEHHS Juajora KOTHUTHUBHBIX
npaktuk [Mukemuna, 2010]: UEIUTENBCKUX W HAYYHBIX, TPATUIIMOHHONW W COBPEMEHHOMN
Menuuunbl. B Oxkcopackoi SHIMKIONEINM MEIUIMHBI TEePBBIA pa3/ieNl MOCBSIIEH TI00aTbHON
WCTOPUM MEAMIIMHBI KaK HCTOPHHM KYJIbTYPhl M MEHTAJIbHOCTH, & BTOPOH OTPaKaeT JIOKAIbHbBIC
menuuuackue tpamuiuu [The Oxford Handbook of the History of Medicine, 2011]. [ns nHac
aKTyaJIbHOW 3ajayedl  SBISETCS HCCIENOBAaHUE IEJIUTEIbCTBA W MEAMIIMHCKONW KHMYKHOCTH
Hpesueii Pycu [['epacumoBa, Mumnbkos, 2014].

[IpobmemMa HaydyHOTO W BHEHAYYHOTO 3HAHUsS, PACCMOTPEHHAass Ha  NpPUMEPE  HUCTOPHH
MEIUIIMHBl U €€ COBPEMEHHBIX IEPCIEKTUB, HIMEET MHOXXECTBEHHBIC aCHEKThl, HO HEe o0emiaeT
OJHO3HA4YHOTO  pemieHus. CTaHAApTHBIA  B3TJSA HA  HWCTOPUI0 HAyKH, Kak IPaBuUIIoO,
dbopmupyeTcss Ha OCHOBE OTOOpa TOTO IIEHHOTO, YTO, KAK CYMUTACTCS, BOILIO B KOPIYC HAYIHOTO
3HaHUSA. METOIOJIOTH CBS3BIBAIOT KPUTEPUM HAYYHOCTH C PAllMOHAIBHBIM JIOKA3aTeIbCTBOM U
OTIBITHOM TPOBEPKON, C Pa3BUTBIM S3BIKOM M METOJOJOTUYECKHMM  HWHCTPYMEHTApUeM, C
mocTpoeHueM (yHIaMEHTaIbHBIX TEOPHH, MPU3BAHHBIX JaBaTh OOBSICHEHHE 3aKOHAM MPUPOJIHI,
rapaHTHUPOBATh TMPOTHOCTUKY JAHHBIX W (PAKTOB, C CO3/JaHHEM TEOPETUUYECKUX MOJCNEH, C
rapaHTUPOBAHHON TEXHUYECKOM MOIIEPKKONUCCIIEIOBAHMIM.

JloHaydHyI0 MEIMIIMHY MOKHO Ha3BaTh MPHUPOJAOCOOOpPA3HON MEAMIIMHOM, OMHMPAIOIICHCS Ha
JUYHOCTHOE 3HAHUE M OIBIT BpaueBaTelid, a TAaKXKE CHJIBI TPHPOABl. ECTeCTBEHHO-HAYYHYIO
MEIUIIMHY B CTAHIAPTHOM MOJENM HAYMHAIOT JAaTUPOBATh C KyJAbTYpHOW peBosonuu HoBoro
BpeMeHH. B COBpeMEHHBI TepHoJ MEOUIIMHA OIMUPACTCS Ha TOCIETHUE JTOCTHXKCHHS
dbyHIaAMEHTATBHON HAayKH W TEXHOJOTH, YTO MO3BOJISET BBIJACIUTh TEXHOHAYYHYIO MEIUIIMHY
KaK CIIEIYIONIUH IIar B Pa3BUTHU HAYYHOU MEIUIIMHBI. BMecTe ¢ TeM mpoiecchl 1eMOKpaTHU3aluy,
C OJIHOM CTOPOHBL, W TPYIHOCTH TEXHOHAYYHOW MEAMLIMHBI — C JAPYroi, CcrnocoOCTBOBAIU
OXKMBJICHUIO JPEBHUX IMPAKTUK, KOTOPHIE CETOAHS COCTABJISIIOT HaINpaBiCHUE TPaTIUIIUMOHHON
METUIIAHBI.

TpagunonHas MeIUIIMHA HEOJHOPOJHA MO COCTaBY M YPOBHSIM pedIeKCHH: CIoJa BXOIAT U
HapOJJHOE LETUTEIHCTBO, U CHCTEMAaTU3UPOBAHHBIC B y4COHBIX KAaHOHAX WHIUICKAas, KUTaWCKas,
tuOeTCKasi Tpaguiuu. YeMm ceroaHs NPUBJICKACT TpaauIlMOHHas MemuuuHa? Bo  mHOTOM
HMCKYCHOCTBIO TEIUTENICH, CIMOCOOHBIX OBICTPO W IIAIAIIUMUA METOJAAMH YCTAHABIMBATH IUArHO3,
HaTypaJTUCTUYECKUMH CIIOCO0aMU JICUEHUsT M MPOQPWIAKTUKHA, WHAUBUIYATbHBIM TMOIAXOJAOM K
MAlUEHTY, JTOCTUTAaeMBIM 3(PQeKToM.

K TpamuunoHHOW MeIWIIMHE MOKHO OTHECTHM aHTUYHYI0 MEIUIMHY W MemaunuHy CpemaHux
BEKOB, HO MMEHHO K HoBoMy BpemMeHU 3Ta TpaauIus CHACT CBOU IMO3UIIMU 3apOXKIArOIICHCS
€CTECTBEHHO-HAay4yHOU Memuinue. Mccnemays Bonpoc 0 COOTHOIIEHUH HAyYHOTO W BHEHAYYHOTO B
MEIUIIMHCKUX TPAKTUKAaX M 3HAHUSAX, BO3MOXXHO, MBI MNPHOIM3UMCS K Oojee TIyOOKOMY
MOHMUMAaHUIO MPOLJIOro,  HAcTOSIMIero M Oyaymiero  Haykd  Kak — 0coboil  cdepsl
YEJI0BEYECKOM IEATEIbHOCTH.

Tun panmoHaTBHOCTH, CIIOCOOBI TO3HAHUS, IEHHOCTHBIC YCTAHOBKM B TO3HAHWH, COIUATBHBINA
XapakTep TMO3HAaHUSA © JaKE OTUKA B TEXHOHAYYHOW MEIUIIMHE HWHBIE, YeM B JIPEBHEH,
MPUPOI0CO00pa3HOM, MEIULIUHE.

BpauebHoe uCKycCTBO yXOAWT KOPHSMHU B TJIyOOKYIO APEBHOCTh. MCTOPHUYECKH MOMKHO
BBIJICIIUTH MIEPUOJI LICIUTENBCTBA U Maruu JIpeBHUX HUBHIM3anuil bivknero u Janeaero Bocroka.
YenoBek kWil B MNPUPOJE U 3HAI OCOOEHHOCTM MECTHOCTH A0 MeNbYalINX MHOAPOOHOCTEH.
OrpoMHyI0 pOJb WTPajo 3HAHWE 3aBUCUMOCTH >KU3HEACATEIHHOCTH YEIOBEUECKOTO OPraHuU3Ma,
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pacTeHMi, JKUBBIX CYIIECTB OT COJIHEYHO-JIYHHBIX PUTMHUK, O YE€M CBUJIECTEIbCTBYET
[1aJI€0apXEO0JIOTHSI, OT CE30HHBIX U KIMMATUYECKUX KOJIEOaHUMH, OT yCIOBHM MeCTHOCTH. MOKHO

3aMETUTh, YTO HAYKH O >KM3HM BCIOMHUHAIOT €€ OCHOBBI, KOTOpPbI€ 3HAJIM HAIIM MPEIKH.
Tpaguuuss Xopomo 3Hana CHIy BO3JCUCTBUS CJIIOBA W MBICIW. DOJBIION NOMYJISIPHOCTBIO
M0JIb30BAJIMCh 3aroBOPbI, B KOTOPBIX CHUJIA LIETUTENs YCHUIMBAIACh NPUPOJAHBIMU CTHUXUSMU —
3emJied, BOJOHM, BETpOM, OrHeM. MeTaibl, MUHEpabl, 3KCTPAKThl PACTEHHUH, YCHUJICHHBIE
BO3JICCTBHEM  IIENUTENS, CUHTAINCHh IEIeOHBIMA. PHUTMHYHOE CIOBO WIpajo  CBOIO
BCIIOMOTaTENbHYIO POJib, HO NMPUYUHBI 3()(YEKTUBHOCTU CTOMT HCKaThb B OCOOOM COCTOSTHHH
MICUXUKH LEJIUTENS, CIOCOOHOCTSAX  BO3JIEHCTBOBATh OE3MOJIBHBIMU  NPUKAa3aMH MbICIEBOJIH.
Maruueckue Tpanchopmali MOXKHO YCMOTPETh B COBPEMEHHOM apT-Teparnuu.

Maruueckue 3HaHUS U IPAKTUKH UHTEPIPETUPYIOTCS U CUCTEMATU3UPYIOTCS B T€PMETHUYECKON
nuTepatype. BpaueBanue BXOJUT B KOPITyC acTpOMaruu, HarpsiMyt COEIUHSSACH C aCTPOJIOTHEH U
amxumuer  [['epmec  Tpucmeruct, 2001]. Dopmyna I'epmeca «Bce cBsizaHo co Bcem»
pacnpocTpaHsercs Ha BHIMMYIO M HEBUAMMYIO  KOCMHMYECKyl  mpupoay. BpaueOGHoe
BO3JICHICTBUE PEKOMEHIOBAJIOCh IPOU3BOJUTH C YYETOM CHMIIATUYECKOW CBSI3U TPUPOIHBIX
CpencTB W (PYHKIIMH YEJOBEYECKOTO OpraHu3Ma, a TakkKe coo0pa3ysich C OlaronpusTHBIM
PacIOJIOKEHUEM CBETHI — B JIEHb M YaC KOHTAKTHOI'O PE30HAHCA C KOCMUYECKOW pUTMHUKOU. Maeun
U TPUHLUUOBL  ACTPOMEAMIMHCKUXIPAKTUK B COBPEMEHHOM MHpE CTAHOBATCA IPEIMETOM
00CYXXJIeHHsl, OCOOEHHO B CBSI3U C PaCIIMPHUTENbHBIM MOHUMAHUEM «OKPYXAIOUIeH Cpeasl» A0
IIOHATHS  «KOCMHMYECKOM  OKpyxaromied cpenb». [lapanensc Kak IpeACTaBUTENb Maruko-
repMETUYECKON TpaJuLUU OTKPHIBAET HOBYIO CTPAHUILy B HCTOPUH
MEIUIIUHBI U HAyKH, MPEABOCXUTUB MHOTHE coBpeMeHHble TexHosiornu [Koiipe, 1994; KacaBun
1999; I'epmeTusm, marus, Hatypduiocodpus, 1999].

BpaueOHOe HCKYCCTBO BpeMEH apXanyecKoil Maruu MNpuHUMaeT (opMbl paloHaIU3aluH,
OTpaxasiCh B TEKCTaX MEIUIMHCKOTO XapakTepa. KaHOHBI KUTalCKONW MEIMLHHBI CIOKUIKCH B
cepeauHe | TeicsueneTus A0 H.3.; B TOT K€ MEPUOJ CKIAJbIBAIOTCS paHHUE alOpBeAUYECKUE
TeKcTbl. OT MHIMNUCKOM TPaJuIUH OTIIOYKOBBIBACTCS THOETCKas MEIULUHA, KOTOPASIpPOHUKAET
B llentpanbHyto Azuio BMecTe ¢ Oyaau3moMm. CaHCKpUTCKUM BapUaHT YyduyeOHHMKA THOETCKOM
MeIMIUHbl  «YKyamm», Kak MpeanoaraiT, Hamdcad B [V B. H.3. AHTHYHBIE IKOJIBI MEIUIUHBI
IIpY  BCEX BapHalMsAX HE BBIXOJAT W3 pyclla JpeBHeWmed Ttpaguuuu. Bo  MHOrmx
COBPEMEHHBIX MEIULUHCKUX YUYPEKICHUSIX OPraHU3YIOTCS JIabopaTOpUU HEMEAUKaMEHTO3HbIX
METO/IOB JICYEHUS], B KOTOPHIX BHUMATEIbHO U3Yy4alOT U OCBAUBAIOT 3TU METO/IBI.

TexHoHay4yHasi MeIMIMHA KAK KOTHUTUBHAS MPaKTHKA.

CpaBHeHHME JpeBHEH NPUPOAOCOOOpPA3HOW MEAWIMHBI W COBPEMEHHOW TEXHOHAYYHOU
MEUIMHBI [T03BOJISIET sIpY€ MPOSBUTH OCOOEHHOCTH MOCIEAHEN KaK HayKd, UCKYCCTBa, MPAKTUKU
(TeXHOJIOTUN), a TAK)KE HapaBlIeHUs] GUIOCOPCKUX UCCIETOBAaHUMH.

OCHOBHBIMU ~ uY€pTaMHM  JPEBHEW  MEAMLMHBI  HA3bIBAIOT  XOJMCTUYHOCTH, BHUTAIIU3M,
HEpa3phIBHYIO CBs3b ¢ HaTypdmiocodueir. [locnenusas BwimonHsMIa (QYHKIHIO KapTHHBI MHpPA,
MPUHIMIBI KOTOPOM KOHKPETU3UPOBAJIMCh BO BpaueOHOW mpaktuke. B mkose ['mnmokpara
BOLIE/IINE B TEOPETUYECKYI0 CXeMy OO0OOUIEHUSI ONBITHOTO XapaKTepa KacalluCh YCIOBUM
KOHKPETHOM MECTHOCTHU: pO3bl BETPOB, KAUe€CTBA BOJ|, PACIIOIOKEHHUS ropojia M0 OTHOIIEHUI0 K
COJIHIly ¥ TPUPOJHOMY MarHetusMmy (ceBep—Ior, BOC-TOK—3amaj), KadecTBa 3E€MJIH
[Tunmokpat, 1936]. Jlanee mumm TEOPETHUYECKHUE CXEMBl THUIWYHBIX 3a00JICBAHUN W OSIHJIEMUN
B KOHKPETHBIX YCIOBHUSX MeCTHOCTH. Ha ypoBHe uyenoBeKka YUUTBIBAIUCH IICUXOTHUIIBI
(TemmepaMeHTbl) JUMYHOCTEH, KOTOpbIE OIpPENEIsUINCh B COOTBETCTBHM C KJIACCU(UKALMOHHON
cXeMo# sneMeHTOB-cTuxui. KapTuHa Mupa B Haykax O >KW3HM, BKJIHOYAIOIUX (uiocodekuii
aCIeKT, OKa3bIBaJIach HEOTHEMIIEMOM YACThIO UCCIIETOBAHMS.

AHTUYHAsg TpajuLUsg MEIULUHBI B OTJIMYHE OT CHMBOJIMYECKON BOCTOYHOM OoJjiee Oam3Ka
€BPOIENCKOMY MEHTAIMTETy 3apO’KJaBIIMMUCS palUOHAIBHBIMH CHOCO0AaMHU JI0Ka3aTeNlbCTBa.
N3yuenue texctoB COopHuka ['ummokpara HpUBOIUT K BBIBOAY O COEAMHEHUU JIMYHOCTHOTO
3HaHUSI C AHAIMTUYECKOW KyIbTypoil. BpaueOHast mynpocth (MaTpocouCTHKA) MOpa3zymeBaia
BBICOKYIO HPaBCTBEHHOCTb, 3HAHMsI, CIIOCOOHOCTb MBICIUTH U JeHCTBOBaTh. B mo3HaBaTenbHOM
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acreKTe IMpe/ICTaBIseT MHTEPEC OTHOIICHHE K MCTUHE B aHTUYHOW (MIOCO(CKON MEIULIMHE U B
COBpeMEHHON Hayke. B mnoHumanum [unmokpaTta Lenpl0 MO3HAHUS MBICIUTCS MCTHHA, a HE
[IPaBAOI0I00ME KaK YUCTO CIEKYJIATUBHOE paccyxjaeHue. be3ommnboyHOCTh B JOCTHKEHHUU
WCTHUHBI MPU3BAHBI TapaHTUPOBATh MAaCTEPCTBO (MCKYCCTBO) M 3HaHMs (episteme) Bpada.
[IpaBnononobue cerofHss B METOJIOJIOTMYECKOM OTHOILEHUU MPENIOIaraeT CBsi3b TEOPETUUYECKOM
MOJENHU C SKCIEPUMEHTAIBHBIMUA IPOBEPKAMU, HO TPYIHOCTb 3aKJIIOYAeTCs B TOM, UYTO BBICOKHE
TEMIIbl HayYHO+TEXHUYECKOTO Pa3BUTHUSL OBICTPO MEHSIOT Hay4yHble Mojenu. Hanmpumep, «anamus
MEIUIIMHCKOM JIUTepaTypbl Ha Temy 3a0ojeBaHMil NMEYEeHM MoKas3ayl, 4YTo uepe3 45 ner mocie
nyonukauu 50 % crareil B HayyHBIX JKypHajaxX yTpauMBalOT CBOIO aKTyaJbHOCTH» [ApbOecman
2012: 86]. OHu ycTapeBaroT WM OKa3bIBAIOTCS BOBCE HE BEPHBIMHU.

Jlia npeBHEro Bpaya MHCTPYMEHTOM OBbUIO TENO, TaK € KaK CeroJHs JUlsl IpelcTaBUTENeH
TBOpuUecKkux mnpodeccuil. B xone »BosonMM 4YelOBEKa YTOHYMJIACh HEpBHasi CHCTEMa U MO3T,
YCIOXKHSUICA ~ COCTaB  KpOBU. MeaunMHa COBpPEMEHHOW  LMBWJIM3AllMM B CBOEM OCHOBE
CYLIECTBEHHO OIMpaeTcss Ha HAyKy M TEXHOJIOTMHM. BHOMEIUIUMHCKUE HCCIelOBaHUs — SPKU
IpUMep U3MEHEHHUs XapakTepa HaOMIOJAEHHMS U JKCHEpPUMEHTa B TEXHOHAayKe: TOYHOCTb
HaOMIOJEHUI M OKCHEPUMEHTOB HAaXOJWUTCA B MPAMOM 3aBUCUMOCTH OT MPUOOPHOTO H
KOMIIBIOTEPHOTO ~ MHCTpyMEHTapusl. MOIIHbIE MHUKPOCKONBI  KOHCTPYHPYIOTCS IO  TUITY
MHOTO(YHKIIMOHAJIbHBIX KOMOAWHOB, MO3BOJIASI HE TOJIBKO OTCIIEXKHBATh MPOILIECCHl HA aTOMHOM
YPOBHE, HO U «CO3/aBaTh KOHCTPYKLIUU U MPUOOPBHI, MepeMeliaTh OTIACNIbHbIE YacTH, (popMupys
MUKpO- U HaHOMeXaHudeckue ycrpoiictBay [Uymakos, 2013]. KomnbploTepHblii aHATU3 BBIMOIHSIET
TOHKYIO aHaJuTH4ecKylo pabory. KommbrlorepHoe momenupoBanue OepeT Ha ceds (QyHKIUU
SKCIEPUMEHTA, yJacTHsl B JUArHOCTUKE M IPOTHO3UPOBAHUMU. B 3THX yCIOBHUSAX UCKYCHOCTb
Bpaya-uCcCieoBaTeNId WM TMPAKTUKYIOLIErOo Bpaya MpuHoOpeTaeT HHbIE 4YepThl. MacTepcTBo
JOCTUTAETCSI B COBEPILIEHCTBE COTPYJHHYECTBA C TEXHUYECKUM YCTpOMCTBOM. [lsi TernecHoro
[0X0/Ia B 3IHCTEMOJIOTUM BCTAaE€T BONPOC O HOBBIX (hopMax TEIECHOCTH, CUMOMO3€ TEXHO- U
ouno-.

B npeBHUX HUBHUIM3ALUAX BpaueOHOE UCKYCCTBO CUMTAJIOCH CBSIIIEHHBIM, 0COOYIO POJIb UIpal
MHCTUTYT MOCBSIICHHUM, BOCIUTAHUIO JIMYHOCTH MPHAABAIOCh IEPBOCTENEHHOE 3HAYCHHE.
Tpancnsuuss 3HaHMS 1IJJa MO JIMHUM TEpeJadyd JUYHOCTHOIO 3HAHUS OT YYHUTEIS K YUYCHHKY.
D30T€PUYHOCTh COBPEMEHHOM HAyKH M MEIUUUHBI  SIBISIETCA 000poTHOM CTOPOHOM
muddepeHnraly HayK U COLMaIbHOM MOJIUTHKU. buosTuka Bomuia B cucreMy oOpa3oBaHusi, HO
OHa HE pelIaeT BOIPOC O MOPAJIbHOM BOCHUTAHUU OYAyIIero npogecCHoHaIbHOrO Bpaya, OCHOBBI
KOTOPOTO 3aKJIaJbIBAlOTCS B JETCTBE. BONpPOCh BOCHMTAaHHUS PErYIUPYIOTCS T'OCYAapCTBEHHOM
MOJIMTUKON B oOnactu oOpa3oBaHUsl M KYJIbTYphl. B coBeTckuii mepuo 3a BOCIUTAHKE OTBevaia
IIKOJIa U JIpYyrHe OOIEeCTBEHHbIE WHCTUTYTHI, IEpEeCcTpoiKa BHECIa KOPPEKTHBBI — (YHKIUIO
BOCITUTaHMS BO3JIO)KUJIM Ha CEMbO, a 3a IIKOJOW ocTaBwid (yHKUMIO oOpasoBaHus. Ceroass
npo0ieMa BOCHUTAHMSI U HPABCTBEHHBIX YCTOEB OOLIECTBA BBHIXOJUT Ha NEPBBIN IUIaH, OOHaXKas
A3Bbl r00anbHOrO Kpusuca. Eiie ojgHa cepbe3Has mnpoOsema BbIpacTaeT Kak I'po3Has TEHb B
MH(OPMALIMOHHOM OOIIECTBE: IIKOJA M BY3 IMEPECTalOT Y4YUTh AyMarb. JIMUHOCTHOE oOuIeHHe
yuuTedsl M Y4YEHHMKA OTOABUIAeTCSd Ha JajdbHUN IaH. 3a00Ty O pa3sBUTUU TBOPYECKOTO
MBIILJIEHHUS] TPOSBISIOT MUHHOBAIIMOHHBIE KOMIIAHUHU, 3aUHTEPECOBAHHBIE B «U300peTaTENbHBIX)
KaJpax, Ho — i1 u30panHbIx [Cnacubo 3a noaaepxky, 2012].

buoMenuuuHCKUE TEXHOJIOTUU BBOJAT HOBBIE ACHEKTHl B MPOOJIEMY KOHCTPYKTUBHON HPUPO/IbI
no3HaHus. JIro60i KOHCTPYKTUBU3M MpENoaraeT yueT NpUpoJHbIX 3aKOHOMEpPHOCTEH. 3a4acTyro
OKa3bIBAETCs, UTO TO, YTO MBI U300peTaEM, YK€ CyIIEeCTBYET B pupoae. OHa U3 MOJIHBIX TEMaTUK
B (papmaxosiornu — uaTepdepupytonme PHK, HO okazamock, 4To mpupona yXe HCHOJb3yeT ITH
texHosioruu [Bmacos, 2013: 21]. bnaromapsi reHETHYECKMM HCCIEIOBaHUsIM cropel o MO
MOJIy4alOT HOBblE UMMYNbChbl. KuTalickue ydeHble MPUXOAAT K BBIBOJY O TOM, YTO OOBIYHBIE
pacTeHust MOI'yT CBOMM I'€HETUYECKUM MaTepHaliOM BJIMTH Ha (DU3HOJIOTUIO KUBOTHBIX U YEJIOBEKa
[3enenp B ene, 2011: 5]. MHorue TEXHOJIOTUU CO3JAIOT OJarojaps H3y4EHHIO €CTECTBEHHBIX
BO3MOXHOCTEH Tesla — MHCTpyMeHTa yenoBeka. Kommanus «Ait Cenc» (wrat @Duopuna, CILIA)
3aHMMaeTCs Pa3pabOTKOM MCKYCCTBEHHOI'O HOCA, IPEICTABIISIIOIIET0 COOON CHCTEMY TaT4MKOB,
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«MEHAIOIIMX IBeTa B MPHUCYTCTBUU OINPEICIIEHHBIX MOJIEKYJ apomaray, TeM CaMbIM
MpENIoNaraeTcsi  pemuTh  MpolieMy  3IKCIpecc-AMarHOCTHKU BUPYCOB [JleTekTop BUpYCOB,
2011: 72].

Jmanor ¢ mpupoaoi Ha YpPOBHE BBICOKMX TEXHOJIOTHW TO3BOJISIET  MO-HOBOMY  OOCYIUTH
crapyro gmiocopckyro mpobdiIeMy BO3MOKHOCTEH M TPaHUIl YeJIOBEYECKOTO To3HaHus. B cBoei
YBJIEUEHHOCTH OTKPBITUSIMU M OKPBLJIEHHOCTU YCIIEXOM Yy4YEHbIE MOpPOM CUMTAIOT «MYyCOpPOM» TO,
YTO UM HEU3BECTHO U YTO OHM HE MOTYT OOBSCHUTh. Tak ObUIO 1O TMOCIEIHEr0o BpPEMEHH C
pacmudposkoit JIHK renoma, 98 % cuuranoch «Mmycopom», T.e. TEM, UTO HE HeceT HHGoOpMaluu
o JHK, mnokxa wuccnegoBanus ®ununna Kanpanosa (CLLIA) He oOHapyXuiu peryiasiTOPHYIO
¢dbynakuuro Hekotoporo kiacca PHK (Vlink-PHK). [lanpueiiue coBmecTHBIC

HCCIIEIOBAHUSl YUYEHBIX pa3HbIX cTpaH U Poccum gar0T MHOrooOemarmmuid  pe3ysbrar:
onmokupoBka HekoTopelx VIink-PHK npuBomutr k cmeptu (amomnto3y) pakoBbIX KIIETOK.
3HAUUTENbHYIO POJIb B OKCIIEPUMEHTAaX Chirpald MaremMaTuku HMHcturyra cucrem uHbopmanuu
uM. A.Il. EpmoBa B HoBocubupcke. buounpopmatnka — HOBas HayyHas JAMCLUILIMHA,
paspabaThiBatoiiasi MeETOJ(bl MATEMaTUYECKOTO0 MOJECIUPOBAHUSI MPUMEHUTENBHO K M3YYEHHIO U
KOHCTPYHPOBAaHHIO OHOJIOTHUYECKUX OOBEKTOB U MPOLECCOB. 3aHMMasChb  MaTeMaTH4YEeCKUM
MOJEIUPOBAHUEM JKUBBIX CHUCTEM, NMPO(PECCUOHAIBI OCO3HAIOT: «3adacTyr0 Heb3sd clenarhb
npejckasanue TouHee, yeM Ha 80 %. Y npupobl Bcerza ecTh UCKIIOUEHuUs U3 npasui. Beerna ectsb
(dakTopbl, KOTOpbIE HEBO3MOXXHO Yy4ecTb B CBOel MaremaTuueckod dopmyne» (Amutpuii
[ltokanos) [Kazapuna, 2013: 39]. ®opmyna Cokpata «S 3Har0, 4TO S HE 3HAIO» OCTACTCS B CHIJIE.
Hame yrnyOneHHoe mO3HaHME MHUpPA C [OMOIIBIO BBICOKUX TEXHOJIOTMH OTOABHUIAET YepTy
HEMO3HAHHOTO, HO CYIIHOCTh NPUPOIAbI Bemerd ocrtaercs TaiiHoW. Hepenku npuszHaHus
yueHbIX: «CTapeHue — 4Ype3BbIYailHO CIIOKHBIM MpPOLECcC, K aleKBAaTHOMY TIOHUMaHHUIO KOTOPOTO
MBI TOJIBKO HaunHaeM npuonmxkarbes» (SAu Buu) [Ilouemy uemoBek crapeer, 2013: 81];
«BblsicHeHHEe TEeHETHYEeCKMX OCHOB ayTH3Ma OY€Hb BaXKHO, HO IOKA OHHM €IE€ OCTAIOTCS 3araJKoii,
[IOCKOJIBKY HAlTH COOTBETCTBYIOIIME MYTALlMH TOBOJILHO cI0xkHOY» [JI3HT, Maknyrn 2013: 77].

[IpencraBisier uWHTEpeC COLUANbHBIN KOHTEKCT KOHCTPYKTHBU3MAa. biaronapss HOBBIM
OTKPBIBUIMMCSI BO3MOXHOCTSIM TBOPYECTBO B HayKe IPUOOpETaeT 4YepThbl, XapaKTEepHbIE IS
uckyccrBa. OJIHO U3 TMEPCHEKTUBHBIX HAMpaBICHUM — MOJIEKYISIPHBIM Tu3aiiH. 3aHUMAsICh
KOHCTPYHMPOBAHHUEM MOJIEKYJIIPHBIX COEIUHEHHM, MOXXHO W mnouyTuTh. Co3aaBaeMble 10
KEJIAaHUI0 XUMUKA-TEXHOJIOra MOJIEKYJISIpHbIE coelMHeHns Tuma «rnedatu CojaoMoHa» (u3pauniian),
«ITEPOJAKTWISH»  (NTEpOAAKTHIAAMEH)  WIM MOJIEKYJ, 3aBS3aHHBIX B Y3€J, pPEaTU3yIOT

ACTETUYECKOE YyBCTBO u3oOperarteneir  [BoponkoB, Pyme, 1999]. ®wunancoBeie u
TEXHOJIOTUYCCKUEC BO3MOXKXHOCTHU MOI'YT OTKPBIBATH ITPOCTOP JIFOOBIM q)aHTaCTI/ILICCKI/IM IIPOCKTaM.
Eme omHO MOJHOE HampaBJICHWE — OSKOJOTHYCCKHHA JM3aiilH — TI03BOJISICT KOHCTPYHMPOBATH

HEBUJAHHBIE JI0TOJIe (OpMBI, HampuMmep JepeBbs B Buae Kpecel. EcTh HpoekTsl,
Ipeiararolue 3aKiaapiBaTh MOp(OTreHe3 Ha TeHEeTHYeCKOM YpoBHE. Tak, I'e€HHble HH)KEHEPHI
MIPOEKTUPYIOT CO3JIaHUE «KYypo3aBpa»: «MaHuUIylIupys TreHaMd KypHUIbl, OHU XOTST MNpHUIATh
NITUIIE BHEIIHWM BHUJ €€ Jajekoro mpeaka — Manupanropa» [Ksok, 2012: 39]. Bo3moxxnoctu
OTKPBIBAIOT MCCJIE0BAHNS MAarHUTHOM OpPHUEHTAlMU KJIETOK B ONPEICIICHUH HalpaBieHUs Mpu
MOCTPOEHUH (POPMBI, HO BOT TOUHBIE MEXaHU3MbI MOP(OTreHe3a BCe-TaK HEU3BECTHBI.

Xenanue packppITh Bce TallHBI IPUPOBI, KaX/1a KOHCTPYUPOBAHUSI O3 OrJISAKHM Ha 3aKOHbI
OpUPOABl U TMPOTHOCTHKY  TOCHEACTBHM CTaBUT CEpbE3HbIE NPOOJIEMBI, CBS3aHHbIE C
Ouosnornueckoi 0€30IacHOCTBIO U CO3/IaHUEM JCWCTBEHHBIX MEXaHM3MOB KOHTpPOJIS 32
pa3paboTkoii HOBBIX TexHoJorwii [Edpemenko, ['mpsiea, EBceeBa, 2012]. B oOmecTBeHHOM
KOHTpOJIE HaJl pa3paboTKaMu OMOMEAMIIMHCKUX TEXHOJIOTMM MOXKET ChI'paTh MOBOPOTHYIO POJIb
JUAJIOT JPEBHEN U COBPEMEHHOM MeauuuHbl. PaccMorpum npumep. B KypuaroBckom umHcTHTYyTE
co3gan  llenTp HaHO-, 6uMO-, uH(}O-, KorHo- u couuorexHoyoruit (NBICS). B pasrosope
KOPPECTIOH/ICHTA ¢ HadalbHUKOM Jtaboparopuu A.JI. BacuibeBsiM peds 3amia 00 MCCIIeIOBaHUIX
snu¢u3a, UIM UIUIIKOBUIHOTO Tela, KOTOPOE paclojaraercs MEXIy MOJIYIIApUSMU TOJIOBHOTO
Mo3ra. HaunHas ¢ MianeH4yecTBa, TaM GOPMUPYIOTCS MeIbUalllIne KaMEUIKH, (DYHKIUS KOTOPBIX
OCTAaeTCs  HEU3BECTHOH, HO HUX HE OOHApYXHBAIOT Yy OOJbHBIX IH30(peHueil. Bri3piBaer
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yIMBIIEHUE peaKklus KoppecrnoHeHTa: «Bce, 4To Bbl ceifuac roBOpUiIM, — YUCTasl PaKTHKa. A Kak
obcrosaT nmena ¢ ¢yHmaMeHTAIbHOW YacThio?» [Uymako, 2013: 41]. MHorue QyHKIIUU CHCTEM
OpraHu3Ma, KOTopble ObLIM U3BECTHBI JIpeBHEN MeAUIIMHE, HEU3BECTHbl COBPEMEHHON METUIMHE.
CoryiacHO BOCTOYHOW MeIWLMHE, HIMIIKOBUJHAS >Keje3a sBiseTcs (U3NYECKUM CcyOcTpaToM
SHEPreTUYECKOro  LEHTPa-MPOBOJAHMKA, OTBETCTBEHHOIO 3apa3BUTHE CcaMOCO3HaHMsS. Tak
Ha3bIBa€Mble KaMEIIKH (POPMUPIOTCS K CEMUJIETHEMY BO3pacTy, HO OHU OTCYTCTBYIOT y ITyOOKHX
CTapUKOB, a TaKXKe INCHUXHYeCKU OosbHbIX Jtofei. [lo3HaHue ogHOro M3 cyOCTpaToB BbICHIEH
NICUXUYECKON JEesITeNbHOCTH — 3ajada (yHIJaMeHTajdbHas, a HE YHUCTO MpaKTHYeCKas.
UccnenoBanus npeamnosaraioT yriayOaeHHOE H3YYeHHE BOCTOYHOM aHTPOIIOJIOTUH U puitocodum.

['eHeTnyeckoe TECTUPOBAHKUE CUUTAIOT EPCIIEKTUBHBIM METOJOM caMomno3HaHus. OHO CTaBUT
BOIIPOCHI, KOTOpPbIE MOT'YT IPUBECTU K PEBOJIIOLMOHHBIM IIEPEBOPOTAM BO B3IUISIIaX HA UCTOPUIO U
NpupoAy uesioBeka. Ecinum paHbplie HMHTEPECOBAIUCh CEMEMHOM pPOJOCIOBHOM, TO CEroJHs
reHeTUYECKOe TECTUPOBAHKE MO3BOJISIET HAM Y3HATh 0 Hamux jganekux npeakax. B JIHK o6srunoro
MOCKBHYA MOTYT MpEBaJMpOBaTh HACJIEICTBEHHbIE IPU3HAKU, CKaxeM, KenpToB. OIuH U3
aKTyaJIbHbIX BOIIPOCOB KacaeTcsl «1apajokca HeaHaepTaibleB». CoriacHo reHeTuKam, eBpOIenIibl
HacJIEyIOT OT HeaHjepTaibleB oT 1 10 4 % mnpu3HaKoB, Yero Helb3sl cka3zaThb 00 adpuKaHIax.
CoBpemennble JIHK-nccnenoBanusi ycraHaBIuMBarOT TI'€HbI, OTBETCTBEHHBIE 3a JIMYHOCTHBIE
KayecTBa, B TOM YHCJIE MHTEUIEKTyallbHbIE, SMOLIMOHAIbHbIE, NTOBeJeHuUeckue. cenenosas renom
pok-3Be3nbl O33u O300pHA, MCCIENOBaTEeN OOHAPYKWIM B €r0 «HACIEACTBEHHOM MaTepuale
00JIbIIOE KOJMYECTBO TI'E€HOB, XAapaKTEPHbIX I HeaHJAepTalblieB. BO3MOXXHO, UMEHHO B HUX
3aKJIIOYAeTCsl CEKpPeT (PEHOMEHAJIbHOTO 370pPOBbsl My3blKaHTa, Ha mpoTsbkeHun 40 et
3JI0YIIOTPEOJISIBIIIETO alKorojieM u HapkoTukamm» [L[BetkoBa, 2012: 24]. [louemy cToib apeBHUE
IeHbl MPOSIBWIINCH BHOBb M AKTUBU3HPOBAIMCH? DBOJIIOIMOHHAS aHTPOIOJIOTHS 33J3a€T HOBBIE
aCreKThl B 00CYKJIEHUU BOIIPOCa O COOTHOLIEHUH OMOJIOTUYECKOTO U COLIMATILHOTOB YEIOBEKE.

['eHeTnyeckuil MOHUTOPUHI C HOMOIIbIO HAYYHBIX METOJOB IOJTBEPKJIAET MPOCThIE UCTUHBI,
KOTOpbIE 3HAIM JIIOJM Ha MPOTSHKEHUU CToJeTHi. To, 4TO MBICIL €CTh JECTBUE, MOATBEPKAAI0T
OonoMequIMHCKUE TexHosoruu. Haubosiee 4yyBCTBUTENbHBI K '€HHON HECTAOMJIBHOCTH J€TH, HO
HE CTOJIbKO MPHUPOJHAs, CKOJIBKO HEOJaromnoJiydyHas colldajbHas cpefa ocliadiiieT UMMYHUTET U
oOycnoBiuBaer 3a0o0JieBaHUSA.  YCTAHOBJIEHO, 4YTO pa3Hble MPUYMHBI  3MOLMOHAJILHOU
HaIpsDKEHHOCTH (IOCTaTOK B CeMbe, 00pa3oBaHME MaTepu WM OTLA, KAadeCTBO JKU3HU U
oOpa3oBaHUE YUWUTENs]) BEJIM K PA3IMUHBIM cOOSIM Ha KJIETOYHOM YPOBHE B OpraHu3Me JeTei
[Marens, JlerocraeBa, Anmudepon, 2014]. Ilpornoctuka BO3 HeyremmtensHa. B cmmcke
3a0osneBanuii Ha 2020 r., KOTOpble MPUBEAYT K HMHBAJIMIHOCTH, HA TIEPBOM MECTE€ CTOMT
uiemMuyeckas 00Jie3Hb ceplla, a Ha BTOPOM MecTe — Jienpeccusi. biaarogaps yxe BOILIEIIINM B ObIT
JaTYuKaM HETPYAHO yOeAUThbCA BO BJMSHMM Ha CEpAlle HAIIMX 3MOUUN M MbIcied. [Ipuunnbl u
UIIEMUYECKON 00JI€3HU cepAlla, U TeM OoJiee AENPECCHH — MPEXkIAE BCErO COIMATIbHBIE.

B »srom XxpymkoM wMHpe HE MOXKET ObITh 3JI0pOBBIX, KOTJa CTPaJar0T Macchl JIOJEH.
3HaueHue ApeBHEN UJIeU O TOM, YTO BCE CBSI3aHO CO BCEM, B COBPEMEHHOM JKU3HU MOXKHO OCO3HATh
Ha MyTH TyYMaHUTApU3allUM TEXHOHAyKHU. be3 cepbe3HOro BHHMMaHUS K IpPUPOJIE YeJIOBEKa U
ero pasyma (yHJaMeHTanbHas MpodjemMa 370pOBbsi HE MOKET ObITh pelIeHa Jake CaMbIMU
COBEpPUICHHBIMU OMOTEXHOJIOTUSIMU. BHOMENUMIMHCKHE TEXHOJOTHH CMOTYT pealn30BaTh CBOIO
MI00ANbHYIO  3a/1ady Pa3BUTHSA YEJIOBEKA TOJIBKO B COIO3€ M COTPyAHHMUYECTBE C (prutocodcko-
I'yMaHUTapHBIM 3HaHUEM

OT TAMAPKA K JAPBHUHY... U OBPATHO

MapkoB A. B., 0okmop Ouonocuueckux HayK, CmMapuiuii Hay4Hblil
compyonuk Ilaneonmonozuueckozo uncmumyma,

«kosiorus u xu3Hb» Nel, 2008

B 2009 rony Becs mup ormetrur 200 Jsier co aHst poxaeHusi Yapiasza lapsuna,
Ha MPOTAKCHUHA MHOI'ux JeT CUUMTaBIICIrocs NMPpU3HAHHBIM aBTOpOM
00IIeNPU3HAHHON TEOPHU IBOJIIOINU BCero KUBoro. Ee ocHOBHbIE MOJIOKEHUST
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BBIIBUHYTHI MM B 3HaMeHuTOM Tpyae «llpoucxoxaeHue BHAOB myTeM
€CTeCTBEHHOr 0 0T00pPa», KOTOPOMY B TOM ke roay ucnojHurcsa 150 jger. Itum
ABYM 3HAMEHATEJbHBIM COOBITHSIM KYPHAJ «JKOJOTUsl M KM3Hb» HaMepeH
NOCBATUTH LUK/ MAaTEPHAJIOB 0 PA3JIUYHBIX aCHeKTaX M nMpodjaeMax 3BOJTIOI UM,
B MIOCJIeIHHE TOAbl BHOBb BbI3BIBAIOIIMX  O0KECTOYEHHbIE CIOPbI U
NPHUBJIEKAIOIIMX BHHUMAaHHMe TMpeJCTaBUTeNell CcaMbIX Pa3HbIX HAayYHbIX
AUCHUILINH, — TOJEeMHUKa MO0 MHOTMM BONPOCAM JIBOJIIOLHOHHOIO Y4YeHHUS 10
CHX NOP He TOJIbKO He YTHXaeT, HO M pa3ropaercsi ¢ HOBO# cuioii. B nepsom
HOMepe MNpeabIOUIeHOr0 roga Mbl MNpeaiaraeM BHMMAHHMIO YHUTaTeJel
NepBY0 U3 3aJyMAaHHbIX NMyOJMKAaLUi, MOCBAILICHHYI0O OJHOMY H3 HauOojee
HHTEPEeCHBIX  MpeJIMeTOB  [JMCKYCCHIl —  HACJIeJOBAHMI)  HM3MEHEHWId,
NPOUCXOASIIINX B X0/1€ IBOJTIOIUH.

Kak wu3BecTHO eme €O WIKOJIBHONW CKaMbd, IHEPBYIO MOCIEIOBATENbHYIO H
HEMPOTUBOPEUHBYIO TEOPHIO HBOMonnK B Havane XIX Beka pazpadoran XKan batuct
Jlamapk. B ee ocHOBe nexanu JBa AOMYIICHHs: O HACIEAOBAHUM NMPUOOPETEHHBIX
NPU3HAKOB M O BHYTPEHHE NPHUCYIIEM BCEMY HKHUBOMY «CTPEMJIEHHH K
COBEPIIEHCTBY.

[lepBas rumoreza 0OBACHSIA, TTOYEMY OPraHU3Mbl TaK XOPOILIO MPUCIOCOOIEHBI K
yCIOBUSM oOuTaHus. B TeueHne KU3HU OHU MCTOJIB3YIOT CBOU OPIaHbl O-Pa3HOMY:
OJIHU yaile, Apyrue pexe. Opranbl, KOTOpbIE BCE BpeMsl «TPEHUPYIOTCSA», KPEMHYT U
pacTyT, a «ocralmuecs 0e3 padoThD» — yMeHbIIalTcs U cinaberor. Hebombimme
W3MEHEHHUs, BO3HUKAIOIIME BCJIEACTBHE Takoil u30MpaTeNbHOW TPEHUPOBKH,
nepenalwTcsd MO HaciueAcTBy. Hampumep, eciu KMBOTHOE MHUTAETCs JUCTBSIMHU,
pacTyIIMMHU BBICOKO Ha JEPEBbSIX, €My NPHUXOAMUTCS YacTO BHITSATMBaTh mero. [lles
TPEHUPYETCs, KPEMHET U MOCTENEeHHO YJUIHHsSeTcs. [I0TOMCTBO Takoro >KMBOTHOTO
yK€ OT POKIEHUS MOJY4YUT 4yTh Oosiee JUIMHHYIO 1ieto. Tak, mo mMHeHuto Jlamapka,
KUpadbl TpHOOPENU CBOIO 3HAMEHUTYIO IIEI0. A €Clii Kakas-TO MTHIA MEepPecTaeT
JeTaTh M TMEpPeXOJUT K HazeMHOMY o0pa3y JKM3HM, TO, COIJVIACHO €ro
MPEICTaBICHUSIM, €€ KpbUIbs, JIOJITO€ BpPEMs OCTaIOIIMEcs HEHCIOJIb30BaHHBIMH,
paHo wiM TO3AHO aTpodupyrorcs. Tak BO3HUKIM HEJETAlolIMe MTUIBI C
PYJIMMEHTapHBIMU KPBUIbSIMH.

Bropoe mpennonoxenue Jlamapka — BHYTPEHHAA «TAra K COBEPILICHCTBY» —
OOBSICHSJIO TOCTENEHHOE YCJIOKHEHUE OPraHW3MOB, IMOSBIIEHWE HOBBIX OPraHoOB U
TKkaHeil. Kcratu, »BOJIIOLIMOHKCTOB /10 CUX MOP YHPEKAarOT B TOM, YTO OHH HE MOTYT
KaK clielyeT 0ObsICHUTH 3TOT ¢eHoMeH. KoHeuHo, caMH 3BOIIOIUOHHUCTHI CUUTAIOT,
YTO OHM BCE€ OTIUMYHO OOBsicHWIM. Ho HeKoTOpble yYeHble MNPOAOKAIOT
BO3BpamaTecss K wuaee Jlamapka. Hanpumep, 3amedarenbHbI MajJe€OHTOJOT,
sBomononucT U unocod Ileep Telsap ne IllapaeH, oauH u3 TexX, KTO OTKPBLI
3HAMEHUTOTO TEKMHCKOTO CHHAHTpOIla, T[ojarajig, 4YTO T[IOBBIIIEHHE YPOBHS
OpraHM3allMy JKUBBIX CYIIECTB, HEYKJIOHHO MPOMCXOAAIIEeEe B XOAE HBOJIOIHH,
HE MOJKET OBbITh OOBSICHEHO OTOOPOM CIIy4ailHbIX, HEHAINpaBJICHHBIX MYyTalUd U
CIIY)KUT JI0Ka3aTeIbCTBOM MPUCYTCTBUS KaKOM-TO 0c000¥ Harpasisomieil cuibl. OH
Ha3bIBaJ €€ paJuajbHOM JHEprueu, MoToMy 4TO, MO €ro MHEHHIO, OHA JBUKET
ABOJIIOLMIO K HEKOMY a0COJIFOTHOMY CPEOTOUHIO, HIIU LHEHTPY — «Touke OMeray.
OT1anyusi NOAJIUHHbIE U HAAYMAHHbIE

Uro xe uzmenun JlapBun B Teopun Jlamapka? OH oTKa3zajics OT BTOPOW NOCBLIKH
CBOEr0 NPEAIIECTBEHHUKA — «TATM K COBEPLIEHCTBY» — U MpUIyMal TaKOou
MEXaHU3M 3BOJIFOLIMOHHBIX M3MEHEHUH, KOTOPOTO TeOpUs Jlamapka
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HE IpelycMaTpuBalla, — €CTECTBEHHbIM OTOOp. MexaHM3M ecTEeCTBEHHOIro oTOopa
OCHOBaH Ha 00opbOe 3a cyliecTBOBaHHME (KOTOpash MPOUCXOAUT OTTOTO, YTO KHUBBIC
CyIlIeCTBa MPOU3BOJAT OOJBIIE MOTOMKOB, YEM MOXXET BBDKHUTH), HI3MEHUHMBOCTH (€e
npu4uHbl JlapBUH, HE 3Hasl TEHETUKHU, HE MOT C(POPMYJIHPOBATH U MIPUHUMAIT TIPOCTO
KaK JaHHOCTh) W HACIEJCTBEHHOCTH, Onarogapsi KOTOPOW CBOMCTBA, MOMOTAIOIIHE
JaHHOW 0COOM BBIKUTH, NIEPEIAIOTCS €€ TOTOMCTBY.

B cunty crpanHoro creueHusi 00CTOATENLCTB ceifuac, MPOTUBONOCTABIISAS JAPBUHU3M
JamMapku3My, oObIYHO UMEIOT B BUJy BOBCE HE Pa3HOE OTHOILIEHHE aBTOPOB K HJiee
«CTPEMJICHHSI K COBEPIIEHCTBY» M Jla)Ke HE MPUHLHUII €CTECTBEHHOTo oTOopa, T. €.
BOBCE HETO, UTO JEHCTBUTEIBHO  OTIMYANO  B3MJIAABl  JABYX  BEJIUKUX
ectecTBoucnbITaTeNed. CIOXKUIOCH COBEPUIEHHO OIIMOOYHOE MHEHHE O TOM, UTO
JapBuH sKOOBI ONpoOBEpPr TeEpBbI mocTtynaT Jlamapka o HacieIOBaHUHU
NPUOOPETEHHBIX MNPHU3HAKOB W J0Ka3ajd, YTO HAaCJEAYIOTCS TOJbKO MpPHU3HAKU
BPOKJICHHBIE.

Ha camom pene J[lapBuH BOBCe He OTBeprajl 3Ty JaMapKoOBCKylo wuuaew. Ona
MHOTOKPAaTHO YIIOMHUHAeTcsl B ero 3HaMeHUTOM «IIpoucxoxaeHuu BHUAOB» W
MPU3HAETCS UM Kak o4eBUAHAs. boiee Toro, oH gaxke pa3Buil ee, BBIABUHYB TEOPHUIO
naHreHesa (WM maHreHesuca). JlapBuUH IpPeNNoyiokKMI, YTO B KIETKAX OpraHu3ma
o0pa3yrTcsi 0ocoOble MeNbualiliie YacTUIlbl (OH Ha3Ball UX TeMMYyJaMHu, WU
MAaHTeHaMM), HeCcyllue HHPOpMAlUI0 O TeX W3MEHEHHSX, KOTOpble KIIETKU
MpeTepIieian B TeYeHHE KU3HU. [ eMMyJIbl ¢ TOKOM KPOBHU Pa3HOCATCS MO OpraHU3My
U B KOHIIE KOHIIOB NMPOHHUKAIOT B IOJIOBBIE KJIETKU. Takum 00pa3oM, MOTOMCTBY
nepenaercs nHGOpMaLMs O TPUOOPETEHHBIX MPU3HAKAX.

O 1apBUHOBCKOW TEOpUM INIAHIEHE3a COBPEMEHHBIE JAPBUHUCTBHI  IOYTH
He BcriomuHatoT. Eme Obl, Beap OHA MNPOTUBOPEUYUT OCHOBHOMY IOCTYJaTy
JOMUHHPYIOIIEH HBIHE «CHHTETUYECKONW TEOPUU HBOIIOLMU», CIIOXKHUBIIEHCS B
Havasile XX BeKa M3 TOJKOBAHWM JAPBHMHOBCKOTO YUYEHUS M PE3YyJbTAaTOB I€HETHKH,
JOCTUTHYTBIX K TOMY BpeMeHH. COrjlacHO 3TOMY NOCTYJaTy, Ha3blBAEMOMY TaKXKe
LHEHTPaJIbHOM JIOrMOM HEOJapBUHU3MA, MpPUOOpPETEHHbIE NPU3HAKA HE MOTYT
HacJe10BaThCA.

Jlorma Havana CKJIaJbIBaTbCsl 4Yepe3 HECKOJbKO JIeT mocie cMmeptu JlapBuHa,
B OCHOBHOM OJlarojiapsi yCUJusiM HeMeLKoro yueHoro Asrycra Beiicmana, koToporo
U CUMTAIOT POJOHAYAIbHUKOM HeoaapBuHM3Ma. OH moKazaj, YTO €ClIM KpbIcaM W3
MOKOJICHUSI B TIOKOJIEHWE OTpy0aTh XBOCTBI, 3TO HE NPUBOJUT K POXKIACHUIO
0ECXBOCTBIX KpBICAT. B JIpyrom 5sKCIEpUMEHTE YEPHBIM MBIIIaM TE€pPECaKuBaIn
SUYHUKA OeNbIX. Y TeX MBIIIEK, KOTOPHIM YyJIaBaJIOCh BBDKUTH IIOCIIE ATOM
AK3EKYLIMH, POXKIAINUCH Oesible MblmiaTa. Ha ocHOBaHMM 3TUX M JIPYrUX MOAOOHBIX
AKCIIEPUMEHTOB M ObUT C(HOPMYIMPOBAH TJIABHBIM NPUHLMI TaK Ha3bIBAEMOIO
BEMICMAaHOBCKOTO Oaphepa: KJIETKM Tela (COMAaTHYeCKHE KIETKH) HEe MOTYT
nepenaBaTb UHPOPMAIUIO MOJIOBBIM KJIETKaM.

Monexkynapnsie noomeepicoeHus

Pa3Butue MonexynspHoil Ouosioruu emie OoJibllle YKPENUIO B CO3HAHUHM YUYEHBIX
HE3bIOJIEMOCTh ATOr0 Oapbepa, JACUCTBUTENBHO NPEBPATUB Y4YEHUE B JIOTMY.
BolsicHunoch, 4TO HacielICTBeHHas HHGopMmanus 3anucana B Mosekynax JJHK
0COOBIM KOJIOM, KOTOpBIM ynanock pacmudposarb B 1960-e roasl. Uudopmanus,
3anucanHasd B JIHK, cnavana pomkHa ObITh «mepenucana» Ha mosekyiay PHK (atot
Mpolecc  Ha3plBaeTCsl  TPaHCKpHUMIMeEi). 3areM  CHelHalbHbIe  CIOKHBIC
MOJIEKYJISIPHbIE KOMITJIEKCHI — PHUOOCOMBI — CUUTBHIBAIOT UH(DOPMAIINIO C MOJIEKYJIbI
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PHK, cunrte3upys Mmosekyny Oeilka B TOYHOM COOTBETCTBHH C 3amucanHHoi B PHK
«MHCTPYKIUEN» (3TOT ATal peanu3aluud TeHETHUYeCKONM HH(pOpMaluu Ha3bIBAETCS
TpaHcyAuuei). benku BBINOMHSAIOT OTPOMHOE MHOXECTBO (DYHKUUN, U B KOHEUHOM
CYeTe UMEHHO OHHU OMpEestoT cTpoeHue opranuzma (denorumn). Takum oOpaszom,
nHdopmanus nepenaercs B ognoM HampaBiennu — oT JJHK k PHK u ot PHK «
oenkaMm. Hukakux mMexaHHW3MOB mnepeHoca MHGOpMalMu B 0OpaTHYIO CTOPOHY — OT
oenkoB k PHK wmu or PHK x JIHK — mnonawany oOHapykeHO He ObLIO, YTO M
YKPENWIO BEPY B HEBO3MOXHOCTh TaKOI'0 MEPEHOca.

[loToM, mpaBaa, OKa3aloCh, YTO B MPUPOJIE CYIIECTBYIOT BHUPYCHL, y KOTOPBIX
XpaHWJIMIIEM HacleICTBeHHOM uH@opmanuu ciyxar monekyiasl PHK (a me JTHK,
KaK y BCeX MPOYUX OPTaHHU3MOB), U Y HUX €CTh CHelHabHbIE (PEPMEHTHI, KOTOPHIE
YMEIOT OCYIIECTBIIATh OOPaTHYIO TPAHCKPUIILIMIO, T. €. IEPENUChIBaTh UH(POpPMAIIIIO
n3 PHK B /IHK. Co3nannas takum nyrem JIHK BcTpamBaercst B XpOMOCOMBI KJIETKH-
X035iMHa U pa3MHokaeTcs BMecte ¢ HUMU. [loatomy ¢ mogo6usiMu PHK-Bupycamu
O4YeHb TPYIHO 0opoThCs (mevanbHo u3BecTHhIM BUY oTHOCHTCA K MX ynciy). Ho BoT
OoOpaTHOM TpaHCHSAUUU — TepenucbiBaHuss HHpopmanuu u3 OenkoB B PHK —
He oOHapykeHo W 1o ceil neHb. Ilo-BUAMMOMY, Takoro SIBIE€HUS B MPUPOJE U
BIIPaBJly HE CYIIECTBYET.

H3 oonou kpaiitnocmu 6 opyzyto

Wrak, mosiBUiIach M OKpeIula «leHTpajdbHas Aorma». Bce Teopuu, oCHOBaHHbBIE Ha
BO3MOXXHOCTU  HACJIE€JOBaHMS MPUOOPETEHHBIX MPHU3HAKOB, CTaJld  CUUTATh
JOKeHay4YHbIMU  anpuopu. Ho, Kak uW3BeCTHO, BCSKOe JACHCTBUE POXKIAET
npotuBojeiicTBue. U He cekpeTr, 4TO HHOTJAa JIEKapCTBO OKAa3bIBA€TCS OMacHee
O0one3nu. B kauecTBe ypoUIMBOrO M CTPAIIHOTO NPOTHMBOBECA JOTMaTU3aLUU
JOCTUKEHUN TEeHEeTUKHM U MoJekyasipHod Ouonmorun B CCCP  BO3HMKIA
JIBICEHKOBIIIMHA — CHMBOJI BOMHCTBYIOILIETO HEBEKECTBA.

T. JI. JIbicenko OTKpbUT ~croco0 NpHUllaBaThb CEMEHaM MOpPO30yCTOMYMBOCTb,
BBIICPKHMBAsl UX HEKOTOPOE BpPEeMsI Ha XOJIOJIE, a IIOTOM IEPEHOCs B TEIJIO U YKPhIBas
oJiesisioM. MoJIoI0ro «y4eHOr0-KpecThbsIHUHAY HallpaBUJIM Ha paboTy B 1a00paTopuIo
H. 1. BaBunosa. Tparudeckue IMOCIE€ACTBUSA 3TOrO ILIara BCEM U3BECTHBHI. JIBICEHKO,
MOJIb3YSCh JAJIeKO HE HAyYHbIMH apryMeHTaMd W CpeAcTBamMH, NOTYMHHI cebe
PYKOBOJICTBO COBETCKOW OMOJIOTHYECKON HaykoW. ['eHeTHka U «BeHcMaHU3M» ObLIU
oOBsIBNIEHBl JDKEHaykamMHu. B crpane oduinuanibHo Oblla HOpUHSATA  J0rMa,
MPOTUBOIIOJIOKHAST BEHICMAHOBCKOM M OCHOBaHHAas Ha 0a30BOM MpUHIUIE
JamMapKu3Ma: MpHOOpETEeHHbIE MPU3HAKK HACIEAYIOTCS; OMpPEeNesonM (pakTopom
HACJIEICTBEHHOCTH SIBJISIOTCA HE MU(UUYECKUE TeHbI, a BO3JACUCTBIE BHEIIHEW CPE/IbI.
TopxkectBo nbiceHKOBUIMHBI B CCCP 1 0cobGeHHO penpeccuu MPOTHB T'€HETUKOB
MPUBEIH K OKOHYATEIbHOM IUCKpEIUTALMK JIaMapKu3Ma Ha 3amajzie u K aOCOIIOTHOM
norMaTu3anuu npuHiuna Beidicmana. Hayka B ouepenHoil pa3 cmemanach ¢
MOJINTUKON. DTO HE MOIJIO Ha MOJb3y HU COBETCKOW, HM 3amajHoi Ouoioruu. JlBa
MPOTUBOIIOJIOKHBIX ~ MOJAXO0Ja K MpoOjemMe HaclIeJACTBEHHOCTH COUUINCH B
CMepTeNbHOM cxBaTke. Bompoc 3akitouancs yke He B TOM, MOTYT JIM HaclleJOBaThCs
npuoOpeTeHHble Npu3Haku. Peub mnwia o OopbOe JBYX «HAyYHO-COLUATBHBIX)
CUCTEM: COLMAIUCTUYECKON JIICEHKOBIIMHBI U Oyp Kya3HOIro BeiicMaHU3Ma.

[Tocne cmepTu JIbiceHKO OTedecTBEHHasi OMOJIOTUSI TOCTETIEHHO BEPHYJIACh B PYCIIO
MupoBoi Hayku. Ho mocnencTBus 3Toil «aHOMaldu» MPOSBISIOTCA M MO Ceil JeHb:
MHOTHX TEHETUKOB (KaK pPOCCHUUCKUX, TaK U 3apyOeKHBIX) JO CHX TIOp
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nepeiepruBaer IMpd OAHOM YINOMHHAaHUM O BO3MOXXHOCTH  HAaclieJOBaHUs
MPUOOPETEHHBIX MPU3HAKOB.

OpHako pe3ynbTaThl psAlla HOBBIX MCCIEIOBAaHUN CBUACTEIHCTBYIOT O TOM, 4YTO
MpUOOpPETEHHbIE TPU3HAKK MHOTJa BCE K€ MOTYT IepeaaBaThes Mo HacieacTsy. [lo-
BUJIUMOMY, PAlIMOHAIBHOE 3€pHO €CTh B 00€MX «JA0rMax», U JUIsl ABMXKEHUS BIEpe]
HEO0OXOJIMMO OTKa3aThCs OT JOrMaTU3Ma C OOEUX CTOPOH M HCKATh BO3MOKHOCTH
CHHTE3a.

Ha nymu k komnpomuccy

B kakux xe ciayyasx MOXKeT MPOSIBIATHCS «HACIEACTBEHHOCTH 10 Jlamapky»?

[lepen xa)xapIM KJIETOYHBIM JesneHueM Bce Mouiekyisl JIHK B kierke yaBauBaroTcs:
CHelalibHble OeNKU-PEepPMEHTbl CUHTE3UPYIOT TOo4Hble komuu umerontuxcs JHK,
KOTOpbIE TOTOM pacHpelesloTCd MeXAy JoYepHUMH KieTkamMu. OJHako mpu
KONMMPOBAHUM WMHOTJIA BO3HUKAIOT OMIMOKM — MyTauuu. Ecin MyTanus BOZHHKAaeT
npu oOpa3oBaHUM MOJOBOM KJIETKH, OHA, €CTECTBEHHO, MEPelaeTcsl M0 HACIE/ICTBY.
OOBIYHO CUMTAETCA, YTO TAKUE MYTAlMU MPOUCXOASAT COBEPILIEHHO ciydaiiHo. Tak
BO3HHMKAeT HW3MEHYMBOCTH, CIy’Kallas MaTepuajioM Il €CTeCTBEHHOro oTOopa.
Ho myTanmm MOryT NpoMCXOAWTh NpU JEJICHUH JIOObIX KJIeTOK Tena. Takue
MyTallli, KaK M KIETKH, TOXE€ Ha3bIBAIOTCS COMATHYECKUMH U TPUBOIAT K
BO3HUKHOBEHHIO Y4YaCTKOB M3MEHEHHBIX TKaHed. [loHSATHO, 4YTO coMaTuyeckue
MyTalli MOTYT OBbITh BbI3BaHbl Pa3IMYHBIMU BO3JCHCTBUSMHU BHEIIHEH cpenbl U B
KaKOW-TO Mepe, BOZMOXKHO, coJiepKaT HHPOpMAaIUIo 00 3TUX BO3ACHCTBUSAX, KOTOPAs
MorJia Obl OKa3aThCs MOJIE3HOM I OyAyIIUX TTOKOJICHHM.

Krnaccuyeckass reHeTMKa OTPHMIIAET BO3MOKHOCTh HACIEAOBAHUS COMATHUYECKUX
myTanuil. CuuTaercs, 4TO HM3MEHEHHs KJIETOK Tena (B TOM 4HCIE W MYTAalllH)
HE MOTYT OTpA3UThCSl HA TIeHaxX IMOJIOBBIX KiIEeTOK. Iloxoxke, 4yTO B OOJBIIMHCTBE
clly4aeB 3TO yTBepxkiaeHue crpasennuBo. Ho Ilpuponma ocraercs Hemzmepumo
CIIOKHee JIIOObIX HAIlUX Teopuid M Mojeneil. Y Bcakoro chopMyIUpOBaHHOTO
JIOJbMHU  3aKOHa 00s3aTENbHO HAXOAATCS UCKItoueHus. W maHHbIM  ciydait
HE UCKJIIIOYEHHE, WHBIMU CJIIOBaMH, MCKIIOYEHHMS] U3 OJTOr0 MpaBHiia TOXKe
CYLIECTBYIOT.

VY OIHOKJIETOYHBIX OpPraHU3MOB, €CTECTBEHHO, HET JEJICHHUS Ha COMAaTHYECKUE U
MOJIOBBIE KJIETKH. VIX eqMHCTBEHHAs KJIETKa OJJHOBPEMEHHO OKa3bIBAETCS U MOJIOBOIA,
U COMAaTHYECKOM, TaK YTO JIOObIe MPOU3OILIEIINE C HEW HM3MEHEHHsS] HEMEIJIEHHO
nepenalTcs MOTOMKaM. A TeHbl Y OJTHOKJIETOYHBIX OPraHU3MOB MEHSIOTCS IOBOJIBHO
yacto. M He TONbKO M3-3a MyTauuid. Y HHUX OYEHb HIMPOKO PACHpPOCTPAHEH TakK
Ha3bIBAEMbIl TOPU3OHTAJBHBI OOMEH TIeHEeTUYEeCKUM MaTrepuaiioM. bakrepuu
BBIICIISIIOT B OKpY Karollyto cpeny ¢parmentsl ceoeit JIHK, MoryT nmoriomares Takue
(bparMeHThl, BbIIEJICHHbIE APYTUMU OaKTepUsMU (B TOM YHCIIE€ U OTHOCSUIMMUCS K
COBEPIIEHHO JPYIMM BUAAM), U «BCTPAUBATH» 3TU KyCOUKH Uy>KOI'0 F€HOMa B CBOM
COOCTBEHHBIH.

A BOT y MHOTOKJETOYHBIX OPraHM3MOB TOPH3OHTAJIBHBI OOMEH, MO-BUAMMOMY,
UTpaeT ropas3lo MEHbIIYI0 poJjib. BMecTo Hero pas3Buwinuch 0Oojiee COBEpILIEHHBIC
MEXaHU3MBbl «IME€pEMEIINBAHUS» HACIEACTBEHHON HWH(POpMaluu, CBS3aHHBIE C
MOJIOBBIM pa3MHOkeHHEeM. K ToMy e TMO0JOBble Kene3bl Y MHOTOKJIETOYHBIX,
O0COOEHHO BBICIIMX, ACHCTBUTENIBHO OTPaKJIEHBbI OT OCTAJIBLHOTO OpraHM3Ma OCOOBIM
O0apbepoM, MPAKTHUECKU HEMPOHUIAEMBIM Ui KPYMNHBIX MOJEKyd (Takux,
Hanpumep, kak Oenku win JHK).
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Imu napadokcanvHvle UpPyCcobl

OauH U3 cnoco00B TOPU3OHTAIBHOIO OOMEHA reHaMH, OT KOTOPOTO HE 3alllUIIEHBI
Jla’ke MHOTOKJIETOUHBIE, — 3TO BUPYCHBIN NepeHOC reHeTHUeCKON HH(OPMALIUH.
N3BectHno, uto JIHK Bupyca cmocoOHa «BCTpamBaThCs» B TE€HOM KJIETKH-XO3AMHA,
a TIOTOM CHOBa OTJENATHCS OT HEro W (OPMUPOBATH HOBBIE BUPYCHBIE YACTHUIIBI,
KOTOpBIE MOTYT 3apaxaTh JApyrue kietku. [Ipu sTom BMecte ¢ cobctBenHoi JIHK
BUPYC MOXET Ciy4aiHO «3axBaTuTh» kycouek JIHK xo3simHa u Takum oOpazom
IIEPEHECTH €r0 B JAPYTYIO KIETKY, B TOM YHUCJI€ — M B KJIETKY JIPYroro OpraHu3ma.
B OonblimHCTBE ciyyaeB BUPYChHI, pa3MHOXKAlOIIMECs B KIETKax OpraHu3ma
(HampuMep, 4YEIOBEYECKOro), He MOTYT MpoOUThbci CKBO3b Oaphep BelicMana u
3apa3uTh MoJoBble KieTku. Ho Bce e MHOrna BUpycHas HMH(EKUus nepenaercs
noToMcTBY. (OOBIUHO 3apa’keHUE IPOUCXOJUT YK€ IOCe OIJIOJOTBOPEHHUS, BO
BpeMsi BHYTPUYTPOOHOTO pa3BuUTHsA. Ecinu ke OHO MpOH30iiIeT JHOCTAaTOYHO PaHo,
korga «Oapbep Beiicmana» y 5sMmOpuoHa emie He ycmen copMupoBaTbCs, TO
3apospbii Oyaet Hectu BupycHyto JJIHK He Tonbko B cOMaTHYeCKUX, HO U B MOJOBBIX
KJIeTKax, M TakuM o0pa3oM TpHU3HAK MOXKET CTaTb  IO-HACTOSALIEMY
HACJIEICTBEHHBIM.) A BeJb 3TO HE YTO MHOE, KaK HacJeJOBaHHE MPUOOPETEHHOTO
npu3Haka! M npu 3TOM COBEpILIEHHO HE Ba)XKHO, YTO OT TaKOTO «IPHU3HAKa» OOBIYHO
OJIMH TOJBKO BpeA. Bupyc Beb MOXKET «IPUXBATUTB» C COOOW M KakoW-HUOYIb
«mone3nslit» kycouek JJHK (xoTa BeposTHOCTH 3TOr0, KOHEYHO, BECbMa Majia).
Mexanuszmul nacareocmeennocmu

HenaBHo yueHble OTKpBUIM €I€ HECKOJIbKO CIIOCOOOB Mepenayd Mo HacleICTBY
NPUOOPETEHHBIX  NPU3HAKOB. OTHU  CIOCOOBI  HE CBS3aHBI  HANPSAMYIO  C
m3meHeHusamu JIHK, T.e. ¢ wmyranmsmu. IloaToMy Takyro HacieICTBEHHOCThb
Ha3bIBAIOT SIIUTCHETUYECKOW, NI HAIr€HETUYECKOM.

OavH Y3  DSNHUIreHEeTUYECKMX  MEXaHU3MOB  HACIEACTBEHHOCTH  CBA3aH C
metunupoBanueM JIHK. Oxkazanochk, u4To B Ipolecce KU3HEACATENbHOCTU K
mosiekynam JIHK B kierkax (B TOM 4YMclie U B MOJIOBBIX) CIlELUaIbHbIE (PEPMEHTHI
npucoenuHSIIOT MeTwibHbie Tpymnmbl (—CHj). ITlpuyeMm k omHMM TeHaM uX
«TpuiIHnnaeT» Oonblle, K JpyruM — MeHblle. Pacnipesienienne METHIBHBIX TPYII 1O
reHaMm (Tak Ha3bIBa€Mbli PUCYHOK METHJIMPOBAHUS) 3aBUCUT OT TOTO, HACKOJBKO
aKTUBHO TOT WJIM WMHOHM TreH ucnoibdyercs. [lomyyaeTcss mouTu mojHas aHajorus ¢
«TPEHUPOBKOI» OpraHoB, KoTopyro Jlamapk cuuTaq NPUYMHOW HACIEICTBEHHBIX
n3MeHeHul. [10CKOoIbKY «pUCYHOK METHUIIMPOBAHMS MEpeaeTcsl Mo HACIEJICTBY U,
B CBOIO O4Y€pe/lb, BJIMSAET HA aKTUBHOCTh I€HOB Y MOTOMCTBA, HETPYAHO 3aMETHUTh,
YTO 37IeCh MOXET paboTaTh COBEPLIEHHO JaMApKOBCKUI MEXaHU3M HACJIEeJI0BAHUSA:
«HATPEHUPOBAHHBIEY MPEIKAMU I'eHbl OyIyT U y MOTOMCTBA paboTaTh akKTUBHEE, YEM
«ocnabeBIIre» OT JOJAToro 6e3aecTBusl.

Jlpyroii BapHaHT SNUTCHETUYECKOTO HACIEIOBAHMS NPUOOPETEHHBIX MPU3HAKOB
OCHOBaH Ha B3aUMHOM aKTUBAlMM W WHAKTUBAUMU («OTKJIIOYEHUU») TEHOB.
PaccMoTpuM cuctemy W3 IBYX I'€HOB, I/l TeH A KOHTPOJIHMPYET CUHTE3 Oenka, ofHa
U3 (QyHKIMI KOTOPOro COCTOUT B OJOKMpoBaHMM paboThl reHa b, aren b, B cBoO
ouepeib, ONpeesieT BhIpaboTKy Apyroro Oenka, ClIOCOOHOTO «BBIKIIOYATHY T'eH A.
Takass cuctemMa MOXET HAXOJUThCA B OJHOM HU3 JBYX COCTOSHUM: 10O TreH A
«pabortaet», u Torna red b «BwikitoueH», MO0 Ha000pOT. JomycTuM, YTO mepexos
CUCTEMBI U3 OJJHOTO COCTOSIHMSI B IPDYTO€ MOXKET MPOUCXOJUThH TOJIBKO B PE3yJbTaTe
KaKoro-To0 0co00ro BHEUIHEro BO3ACHCTBUS, MPOUCXOASIIETO JOBOJIBHO peako. To
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COCTOSIHHE, B KOTOPOM HAaXOIUTCA 3Ta «JIBYXI'€HHAs)» CHUCTEMa B KJIETKaX MaTepH,
Oyzer depe3 SHUIEKIETKY NEpenaBaThCcsl €€ MOTOMCTBY (ITOCKOJIbBKY CIIEpMaTO30M]
COJICPXKUT MPEeHEeOPEKUMO MaJIoe KOJIMUecTBO OenkoB). Eciu ske mpu KU3HU MaTepu
CHUCTEMa MEPEKIIIOYUTCA B IPYTO€ COCTOSHUE, 3TOT MPU3HAK MEPENACTCSA TOTOMCTBY,
pOIMBLIEMYCSl TOCHE «IepeKiItodeHus». OnaTh MOIy4daeTcs «HacleIOBAHUE
o Jlamapky».

Jeonwyus npedcmasneHuil 0 Mymayuax

Uro ke KacaeTcs MyTalMid, TO M TYT KIAaCCHYECKHE HEOJapBUHUCTCKUE
MIPE/ICTAaBJICHUSI OKa3aJUCh HE COBCEM BEpHBbIMU. MyTanuu, Moxoxke, OKa3bIBarOTCS
HE BIIOJIHE Ciy4ailHbIMU. B mocneanee Bpemsi TBEpAO YCTAHOBJIEHO, YTO pa3HbIE
Y4aCTKH T€HOMOB MYTHPYIOT C Pa3HOM CKOPOCTHIO, MPUUEM y Ka)KJOTO0 M3 HUX 3Ta
CKOPOCTh JIOBOJIbHO MOCTOsIHHA. [lo-BHAMMOMY, 3TO O3HA4YaeT, YTO OJHUM TE€HaM
[Ipupona «paspemaer» MyTHUPOBATh dYalle, 4Ye€M JAPYrUM. A HEJaBHO NOSBUIOCH
JOCTaTOYHO YyOenuTeIbHO OOOCHOBAHHOE TMPEIINOJOKEHHe, YTO B  KJIETKax
CYILIECTBYIOT CIIELIMAJIbHbIE MEXaHHU3Mbl [UJISl LIEJICHANPABICHHOTO YBEIMYECHUS
CKOPOCTH MYTallUi ONPEJEICHHBIX Y4aCTKOB IreHOMA.

CrocoOHOCTh KJIETOK KOHTPOJUPOBATH CKOPOCTh MYTHUPOBAHUS OCOOEHHO SIPKO
nposBIsSeTCs B paboTe HMMMYHHOM CHCTEMBL. bBHOIOroB W MEIUKOB JaBHO
MHTEpPECOBAaJl  BONPOC, KakuM  00pa3oM  OedbIM  KpOBSIHBIM  KJIETKaM —
muMoITaM — yJIaeTcsl MOpPOXkKJAaTh TaKOe OIPOMHOE pa3HOOOpa3ue aHTHUTEN,
UCIOJIb3YEeMBIX JUIsl OOpBOBI ¢ pa3NUYHBIMU MH(PEKUUAMU. AHTUTENIA — ATO OENKH,
KOTOpbIE yMEIOT 0e30IIMO0YHO paclo3HaBaTh OINpeiesieHHble OaKTepuu, BUPYCHI,
a TaKXke JII0Oble Uy>KepOoaHble OeIKU (M MHOTHE YIJIEBOJbI) U MPUKPEIUIATHCA K HUM,
YTO MPUBOAUT K 00€3BPEKUBAHUIO BO30YIUTENCH U BbIAETIIEMBbIX UMU TOKCUHOB. 10
MHOTUM HE3aBUCHUMBIM OIIEHKaM, OpraHH3M 4YeJOBeKa CIOCOOEH MpPOU3BOIUTH
HE MEHee MWJIMOHA Pa3HbIX aHTUTEN. Jlaxke eciau B OpraHu3M BTOpraercs BUPYC,
MpEX/Je HEe BCTPEUaBUIUICS B IPUPOJE, YKE Yepe3 HECKOJIbKO JHEH B KPOBU MOKHO
OOHapyXHTh CHeUUPUIECKUE aHTUTENa, KOTOpble OE30IMO0YHO y3HAIT U
«aTaKylT» UMEHHO ero (M HUKaKoi MHON BO30YIUTEID).

CrouT 11 OOBICHITH, YTO OPraHMU3M YEJOBEKAa HE MOXKET 3apaHee «3aroTOBUTHY
aHTHUTeJIa Ha BCE CIIy4au XHU3HHU, TeM 0oJjiee CrIOCOOHBIE IPOTUBOCTOATH HEBEIOMBIM
paHee OakTepusiM U BUpycaM. {1 KOAUPOBaAHUS MIJIJIMOHA aHTUTEN MOHAJA00MIOCH
Obl IBa MUJUITMOHA T€HOB (TIOCKOJIBKY KaXJ0€ aHTUTENIO COCTOUT U3 JBYX OEIKOBBIX
MOJIEKYJ), HO Belb MOCJ€ paclIM(PpPOBKH YEIOBEUECKOrO0 T€HOMa BBISICHHIIOCH, UTO
oO1miee 4nciIO reHOB Yy yenoBeka He mpesbiiaeT 30 Teic. BnpoueM, emie 3a10aro 10
paciiM@poBKH TE€HOMAa CTaJO0 OYEBHAHO, YTO TEHbl OOJBIIMHCTBA AHTHUTEI,
o0pa3ylomuxcsa B KPOBU IPH Pa3IMUHbIX MH(PEKUMSIX, HE 3aKOJUPOBAHbI B T'€HOME
M3HAYaJIbHO, a «M3TOTABIMBAIOTCSA» 110 MEpe HEOOXOAUMOCTH U3 HEOONBILIOTO Yncia
«TEHOB-3arOTOBOK». W MPOMCXOOUT 3TO 3a CYET HUHTEHCUBHOTO MYTHPOBAHMSL.
B «reHbI-3aroTOBKM» BHOCATCS Clly4ailHble U3MEHEHHs (IPOUCXOISAT COMAaTHYECKHE
MyTalHH) JI0 TeX MOp, MOKA HE MOITYYUTCS HYKHbIN O€T0OK — TaKoW, KOTOPbII OyaeT
0€301mH100YHO «y3HABaTh» HOBOTO BO30YIUTES.

DTO OTKpPBITHE NOKA3aJI0, YTO Y KJIETOK €CTh BO3MOKHOCTH 1[€I€HANPABIEHHO, TTOYTH
«CO3HATEIBHOY», U3MEHATh COOCTBEHHBIN reHoM. KoHeuHo, cienath mpoiecc noucka
MOJXOJIALIET0 BapuaHTa MO-HACTOAIEMY OCO3HAHHBIM KJIETKaM TaK M HE yAalloCh.
OHK HE MOTyT HCCIIEOBaTh HOBBIM BHUPYC U Cpa3zy OIpPENENINTb, KAKOH HWMEHHO
OenoK B JaHHOM cliyyae HykeH. WM npuxoaurtcs AeWCTBOBATH METOJIOM
«ONTUMHU3UPOBAHHOTO CIy4YalHOTO MOucKay. ONTUMHU3UPOBAHHOIO — IMOCKOJIBKY
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MMEIOTCSl YHHMBEPCAJIbHBIE 3arOTOBKH, a KJIETKH «3HAKOT», B KAKUE YYACTKH ITHUX
3aroTOBOK CJIEAYET BHOCUTH CilydalHble n3MeHeHus. Ho Benp u 310 yxe Hemaio!

Onvim — no naciaeocmey?

Mexny Tem caMoe HMHTEpEecHOe eule Bnepeau. HemaBHO rpymnma aBCTpaauMCKHX
MMMYHOJIOTOB coOpania yOeAuTeNnbHble JaHHbIE, MOKAa3bIBAIOLIUE, YTO W3MEHEHMS,
MPUOOPETEHHbIE TeHAaMU MUMMYHHBIX OEJKOB B TE€UYEHME KM3HU OpraHuM3Ma, MHOTJa
MOTYT II€peAaBaTbCsl MO HaclHeACTBY. M Torma mOTOMCTBO MPAMO OT POXKIACHUS
OKa3pIBaeTcsi 0Oojiee yCTOWYMBBIM K HEKOTOPHIM  BO30YIUTENSAM. YYeHbIE
NPEeANoNIoKIWIA, YTO TYT HMEET MECTO MeXaHu3M, Onarojgaps KOTOpOMY
NpPUOOPETEHHbI mNpu3HaK (F€H HOBOIO aHTHUTENA) MOXET TepeaaBaTbcsl U3
TUM(OIMTOB B MOJIOBBIE KJIETKH. BHYTpu nuMdonuToB oOpa3yercs HeKoe mogodue
PHK-conepamux BuUpycOB, KOTOpbIe 3axBaTbiBaloT MoJekyiael PHK, necymme
MHPOpPMALIMIO O CTPOCHUU HOBOIO aHTHUTENA. 3aTEM 3TH «BUPYCHI COOCTBEHHOIO
W3TOTOBJICHUS» BBIXOAAT M3 JUM(OLUTOB U PA3HOCATCS KPOBBIO MO OpPraHU3MY,
nonajias B pa3Hble KJIETKH, B TOM YHUCJIE U MOJIOBbIE. 37€Ch METOJOM OOpaTHOM
TPaHCKpPUMNIMK TeHeTuyeckas uHpopmanusi nepenuceiBaercss ¢ PHK na JHK, u
nonyuuBiuiics ¢parment JIHK BcTpauBaeTcs B OJIHY M3 XpPOMOCOM IIOJIOBOM
KIICTKU.

Ecam runoreza aBCTpanMICKUX HMMMYHOJIOTOB OKAQKETCS IMPAaBWIBHOW, 3TO
MIOATBEPAUT HE TOJBKO CIPABEUIMBOCTh uAel Jlamapka O BO3MOMKHOCTH
HacJIeIOBaHUsl NPHOOPETEHHBIX MPU3HAKOB, HO M BIOCIEACTBUU TMPEIaHHYIO
aHajeMe paHHIOI Teoputo JlapBuHA 0 reMMyJlax U NaHreHese. Benp «camoenbHbIey
PHK-Bupycsi, oOpa3zytoniuecss B auMdonuTax, Mo BCEM IMpHU3HAKaM U CBOWCTBaM
BIIOJIHE COOTBETCTBYIOT YJIMBHUTEIbHBIM areHTaMm, MepealoluuM IpHOOpeTEeHHbIE
W3MEHEHUs, CYLIECTBOBAaHME KOTOPBIX MpEACKa3bIBal BeIWKUN JlapBUH, Kak
BBIICHSIETCSI, OTHIOJb HE OTBEPraBUIMN BCE MPEACTABICHUS CBOETO BBLAAIOLIETOCH
MIPEAIIECTBEHHUKA.

MMPOEKT «'EHOM YEJOBEKA»: IECATD JIET CITYCTHI.
MscuukoBa [l. (0603pesamens sncypuana «IKonocusn u Hcu3nvy)

«Ikosioruda M Ku3Hb» Nel2, 2010

IIpoext «I'eHoM 4enoBeka» sBJsieTcss HanOoJiee aMOMIIMO3HOI OMOJIOTHMYeCKOM
HCCJIe0BATEILCKOI NMPOrpaMMoil 3a BCI0O HCTOPUI0 HAYKH. 3HAHHE TeHOMa 4eJIOBeKa
BHECET HeOUEeHUMbIHi BKJIaJ B Ppa3BUTHe MeIUMIHUHbI M OHMOJIOTMH 4YeJIOBeKa.
HccienoBanusi 4ej0Be4eCKOro reHOMa TaK Ke Heo00X0AMMO 4Ye10BeYeCTBY, KAaK KOIrjaa-
TO ObLIIO HEO0XOAMMO 3HAHHE 4Yel0BeYecKoil aHaToMuH. OCO3HaHHMe ITOr0 NMPHULLIO B
1980-x, 1 3TO MpHUBEJO K TOMY, YTO NOABWJICH NPOoeKT «I'eHom 4yenoBexka». B 1988-m ¢
AHAJIOTMYHOM HAeell BBICTYNMJ BbIIAIOIIMICH POCCHUHCKUI MOJIEKYJISIPHBIA OHOJIOT M
ouoxummk, akaaeMuk A.A.baeB (1904-1994). C1989r. u B CIHIA, u B CCCP
(pyHKUHMOHHPYIOT COOTBETCTBYIOIIME Hay4YHbIe MPOrpaMMbl; I03Hee BO3HHKJIA
MexayHapoanass opraHusanusi mo usydyeHuro redoma uejopeka (HUGO). Bkaan
Poccuu B MexIyHApoOAHOE COTPYJAHHMYECTBO INPHU3HAH B Mmupe: 70 oredyecTBeHHBIX
uccjaenosaresieil apiaswores wienamu HUGO.

HUrak, npouwio 10 jer ¢ Toro BpeMeHH, koraa mnpoekt «['eHoM 4YesioBeka» ObLI
3aBepuieH. EcTbh MoOBOJ BCIOMHUTD, KaK 3TO ObLIO...

B 1990 r. npu nonnepxke munucrepcrsa sHepretuku CIIA, a takke BenukoOpuranuu,
Opanuuy, Anonun, Kutas u ['epmanum, Obl1 3amylieH 3TOT TPEXMWIIHAPIHBIA MPOEKT.
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BosrnaBun ero a-p ®psucuc Komnuns, rnasa International Human Genome Sequencing
Consortium. 1lensiMu MpoeKTa sBJISIIUCD:

o upertuduxaims 20 000-25 000 renos IHK;

e  ONpEIeNIeHHE IOCIE[OBATEIbHOCTH 3 MIpA. Map XUMHYECKUX OCHOBAHUH,
cocrapisromux JIHK yenoBeka, u coxpanenue 3roit uHpopmaiuu B 0aze JaHHbBIX;

e  YCOBEpIICHCTBOBAaHUE IPUOOPOB JJIs aHAJIM3a JaHHbIX;

e  BHEJPEHHE HOBEHIIMX TEXHOJOTUH B 0071aCTh YACTHOI'O MCIHOJIb30BAHUS;

e  HCCIIEOBAHUE 3TUYECKUX, MPABOBBIX U COLMAJIBHBIX BOMNPOCOB, BO3HUKAIOIIUX MPU
pacmudpoBKe reHoma.

B 1998 r. ananorununslii mpoekT ObUT 3amylieH A-pom Kpeiirom Bentepom u ero ¢upmoit
«Celera Genomics». JI-p Bentep moctaBui nepe cBoei KOMaH 10# 3aaqy 6oJiee ObICTPOTO U
JICIIEBOIO CEKBEHUPOBAHUS YEJIOBEUECKOTO TIeHOMa (B OTIMYME OT TPEXMUJUIMAPAHOIO
MEXAYHapOJHOIO poeKTa, OIHKET mpoekTa JI-pa Benrtepa orpannuuBaics 300 MiiH 10J11.).
Kpome Toro, ¢upma «Celera Genomics» He coOupanach OTKpPBIBaTh JOCTYI K CBOUM
pe3yibTaTam.

6 uronst 2000 r. npe3unent CLIA u npembep-muHUCTp BenukoOputaHuu 0OBSIBUIM O
paciinpoBKE UEIOBEUECKOTO TI'E€HETHYECKOro KOJa, M TakuM o00pa3oM COpPEBHOBaHHE
3akoH4YWIOCh. Ha camom gene, Obul OmMyOJMKOBAaH paOOYHMii YEPHOBHK YEJIOBEYECKOTO
reHoMa, ¥ Juiib K 2003 r. oH 6bU1 paciin@poBaH NPAKTUUECKU MOJHOCTBIO, XOTSI U CETrO/IHA
BCE €l11€ MPOBOJAT JAONOJHUTENbHbIN aHAaJIN3 HEKOTOPBIX YYaCTKOB F€HOMA.

Torpa ymbl ydeHbIX OblTH B30ynOpak€Hbl HEOOBIKHOBEHHBIMU BO3MOKHOCTSIMH: HOBBIE,
NEeUCTBYIOLIME HAa T€HETUYECKOM YPOBHE JIEKApCTBA, a 3HAYMUT, HE3a ropamMH CO3/aHue
«MIEPCOHAJILHOM MEIUIUHBI», HACTPOCHHON TOYHO IOJ T'€HETHYECKUH XapakTep KaKJI0To
OTIENbHO B3SITOro uyenoBeka. CyllecTBOBajiM, KOHEYHO, U OINACEHHUs, YTO MOXKET ObITh
CO371aHO M€HETUYECKU 3aBUCUMOE O0IECTBO, B KOTOPOM JItOZeH OyAy JeNnTh Ha BBICIIUE U
Husmue knacesl 1Mo ux JIHK m cOOTBETCTBEHHO OrpaHMYMBaTH UX BO3MOKHOCTH. Ho Bce ke
ObLTa HAaJIEXK /1A, YTO 3TOT MPOEKT OKAXKETCS CTOJIb K€ NPUOBLILHBIM, CKOJIb U IHTEpHeT.

W Bapyr Bce 3aTUXJIO... HaAEXKAbl HE ONPABIAIMCh... Ka3zajlochb, 4TO 3 MJIpA MAOJUL.,
BJIO’KEHHBIX B ATY 3aT€l0, BEIOPOLIEHBI HA BETEP.

Her, He coBcem Tak. BeITh MOXET, MOTyde€HHbIE PE3yJIbTaThl HE CTOJb PAHIUO3HBI, KaK
MIPENIoJIarajsoch BO BPpEMEHA 3apOXACHUS IPOEKTa, HO OHU MO3BOJAT JOCTUYL B OydyliemMm
3HAYUTENIbHBIX YCIIEXOB B PA3JIMYHBIX 00JIACTAX OMOJIOTUH U MEIULIUHBL.

B pesynprare ucnonmHenus mnpoekta «['€HOM deIoBeKa» OBLT CO3/MaH OTKPBITHIM OaHK
reHokojga.  OOIIEeNOCTYMHOCTh  MOJYYEHHOW  MHQOpMAIMM  MO3BOJIMJIA  MHOTUM
UCCIIEIOBATENIIM YCKOPUTH CBOt0 pabotry. @. KoumH3 mpuBen B KauecTBE WILIIOCTpALMH
takoi npumep: «llouck rena puOpPO3HO-KUCTO3HON JAereHepaluy ObUl YCIIEITHO 3aBEpLICH B
1989 r., uTO CcTaNO PE3yNbTaTOM HECKOJIbKUX JIET UCCIIEOBaHUN Moel Jaboparopuu U ele
HeckoIbKuxX apyrux u crousio CHIA oxosio 50 man gosut. Celyac 3T0 CocoOeH caenarhb
CMBIILLUJIEHBIN BBIITYCKHUK YHUBEPCHUTETA 32 HECKOJIBKO JHEH, U BCE, UTO €My TOHa100UTCs, —
310 VHTepHeT, HEeCKOJbKO HEAOPOrMX pEeaKkTHBOB, TEPMOLMKIMYECKUN ammapar s
yBenuueHus crenupuynoctu cermentoB JJHK u gocryn k JIHK-cexkBenaTopy, unrarouiemy
€€ 110 CBETOBBIM CUTHAJIaM.

Eme onuH BakHBIN pe3ynbTaT MpoeKkTa — JIOTNOJIHEHUE UCTOPHM desioBeKka. PaHblie Bce
JaHHbIE 00 3BOJIOLUU OBLIM MOYEPIHYTHI U3 APXEOJOTMYECKMX HAXOJ0K, a pacHu@poBKa
I€HOKOJIa HE TOJIKO Jjajla BO3MOXKHOCTh MOJTBEPIUTH TEOPUU apX€O0JIOTOB, HO B OyAyliem
MO3BOJIUT TOYHEE y3HATh MCTOPHUIO IBOJIIOLIMM KaK 4YeJIOBEeKa, Tak M OUOTHI B 1enoMm. Kak
MpEIoIaraeTcs, aHajiu3 CXO0JCTBa B nocienoBaresbHOCTAX JHK pasnuuHbIX opraHu3sMoB
CMOJKET OTKpBITb HOBBIE IYTH B HCCJIEIOBAHUU TEOPHH SBOJIIOIMH, U BO MHOTHX CIIydasix
BOIIPOCHI 3BOJIIOIIMM TEHEPb MOKHO OyleT CTaBUTh B TEPMHUHAX MOJIEKYISPHONW OMOJIOTHH.
Takue BaxkHeillle BEXW B HCTOPUM SBOJIIOLMH, KaK IOSBIECHHE PUOOCOMBI M OpraHesl,
pa3BuTHe SMOpPHOHA, MMMYHHOW CHCTEMbI IIO3BOHOYHBIX, MOXHO OyAeT MNpOCIEeIUTh Ha
MOJIEKYJISIpHOM ypoBHE. OXuJaeTcs, 4TO 3TO MO3BOJIUT MPOJIUTH CBET HA MHOTHE BOIIPOCHI O
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CXOJICTBE U PA3IMUUAX MEXKIY JIIOJbMU U HAIIUMHU OJMMKaMIIMMU COPOIUYAMHU: ITPUMATAMU,
HeaHJepTaiblieM (4eil FeHOKOJ HelaBHO ObUI peKOHCTpyupoBaH u3 1,3 Mipa gparMeHTOB,
ITOJBEPTaBIIMXCSA THICAYEIECTHEMY PA3JIOKECHHUIO U 3arps3HECHHBIX I'€HETHYECKUMU CIEAAMHU
apxeoJIoTOB, JEp’KaBIIMX B pPyKax OCTaHKM OTOr0 CYIIECTBA), aTaKkKe U BCEMU
MJICKOIIMTAIOIIMMU, U OTBETUTH Ha BOIIPOCHI: KAaKOM e I'eH Jenaet Hac Homo sapiens, Kakue
reHbl OTBEYAIOT 32 HAIllM MOpa3UTeIbHbIe TaNaHThl? TakuM 0Opa3oMm, MOHSB, KaK MPOYUTATh
nH(pOpMaLIMIO O HAC B F€HOKOJE, Mbl CMOXEM Yy3HaTh, KaK I'€Hbl BIMUSIOT Ha (PU3HUECKUE U
YMCTBEHHbIE XapaKTEpUCTUKW M JaXK€ Ha Halle IMoBeJeHue. Bo3MoxkHO, B Oyayiiem,
[IOCMOTPEB Ha TIEHETHMYECKUH KOJ, MOXHO OyJeT He TOJbKO IpeJcKa3aTh, Kak Oyner
BBITJIAJIETh 4YEJIOBEK, HO M, K IpUMepy, OyJeT JM y Hero axkTepcKuid TajmaHT. XOTd,
€CTECTBEHHO, HUKOT/Ia Hellb3s1 OyaeT 310 onpeaenuThb co 100%-Hoi TOYHOCTHIO.

Kpome Toro, MexxBumoBoe CpaBHEHUE MOKAXKET, YEM OTIMYACTCS OJUH BHUJ OT JIPYyroro,
KAaK OHHM Pa30LUINCh Ha JBOJIOLHMOHHOM JApeBe. MeXIONyIsIMHOHHOE CPaBHEHUE ITOKAXKET,
Kak »ToT BUJ 3Boormonupyer. CpaBuenue IHK otnmenpHbIX 0coOel BHYTpPH HOMYISITUN
MOKAXKET, 4eM OOBSACHSETCS pa3iuuue ocoOeil OAHOTO BWIA, OMHOM momynsiuu. Hakowerr,
cpaBHeHre JIHK pasnuyHBIX KJIETOK BHYTPH OJHOIO OpraHu3Ma IIOMOXKET IOHATh, Kak
npoucxo uT nuddepeHpoBaHue TKaHel, Kak OHU Pa3BUBAIOTCS U YTO UJET HE TaK B Cllyyae
3a00JIeBaHM, TAKUX HAIpUMeEp, KaK pak.

Bcekope nocne pacmmdpoBku Oosbiiel yactu reHokoaa B 2003 1., yaeHble 00HAPYKWIIH,
YTO CYIIECTBYET rOpa3Z0 MEHbIIE I'€HOB, YeM OHM OKHUJAJIU, HO BIOCIEACTBUH YOEIUINCh B
IIPOTUBONOJIOKHOM. TpaaumoHHO TeH onpenensuiv kak ydactok JIHK, koTopsiii konupyer
oenok. OmHako, pacmmdpoBbIBas T€HOKO, YYeHBbIC BhIICHWIM, 4TO 98,5% yuactkoB JIHK
He KoaupyroT Oenku, u Ha3zBaim 3Ty 4dacth JIHK «Oecnonesznoii». U BeIsICHUIOCH, YTO 3TH
98,5% yuactkoB JIHK wumeror enBa im He OoJiblliee 3Ha4ueHHE: MMEHHO 3Ta 4dacth JIHK
oTBeYaeT 3a ee ¢yHKuHoHupoBanue. Hampumep, onpenenennsie yuactku JHK comepxar
MHCTPYKUUU A5 nosrydeHust noxoxxux Ha JIHK, Ho HeGeNKOBBIX MOJIEKYJ, TaK Ha3bIBAEMBIX
neyxuenouedHsix PHK. OTu MoyeKkynbsl SIBASIOTCS YacThIO MOJIEKYJISIPHO-TEHETHYECKOTO
MeXaHu3Ma, KOHTpoJmpyomero akTuBHOCTh reHa (PHK-unTepdepenmus). Hexoropsie
nsyxuenoueynsie PHK Moryr mnomaBiaTh TeHbI, NpPENsATCTBYS CHHTE3y HX OEIKOBBIX
npoaykToB. Takum oOpaszom, ecnu nanuele ydacTku JIHK Ttaxke cumrtaTe reHamm, TO HX
KOJIMYECTBO YABOUTCA. B Mrore mccnenoBanus M3MEHWIOCh CaMO MPEJICTaBICHUE O IT'eHaX, U
cefyac y4YeHble€ CUMTAIOT, YTO I'€H — A3TO €IUMHUIA HACIEIACTBEHHOCTH, KOTOPYIO HEIb3s
noHuMarhb kak npocto yyactok JHK, konupyrommuii Oenxu.

MoxHO cKa3aTh, 4YTO XUMHUYECKMH COCTaB KJIETKHM — €€ «Xapi», a uHbopmauus,
3akonupoBanHas B JIHK, — mnpeaBapurenbHO 3arpykeHHbI «codT». HuxTo pasbiie u
HE IpeanoJiaraj, 4ro KieTKa SIBJSIETCS 4YeM-TO OOJBIIMM, Ye€M IPOCTO COBOKYIHOCTBIO
COCTaBHBIX 4YaCTE€W, W 4YTO I €€ IOCTPOEHUs HEAOCTaTo4YHO 3akoaupoBanHoun B JIHK
uH(pOpMalLIUY, YTO CTOJb K€ BAKHBIM SIBJIIETCS IMPOLIECC CAMOPETYIMPOBAHMS T'€HOMa — U
IyTeM COOOIEHUS MEXIy COCEAHUMM T€HaMU, U IyTEM BO3JAEHUCTBUSA JAPYIHUX MOJIEKYI
KJIETKH.

OTKpBITHIN TOCTYN K MHPOPMALMU MO3BOJUT OOBEIUHUTH OIBIT Bpayei, nH(OpMALIHIO O
MATOJIOTUYECKUX CIIydasiX, pe3yJabTaTbl MHOIOJETHETO H3YY€HHUS OTIENIbHBIX 0co0ed, U
MIOTOMY CTaHET BO3MOKHBIM COOTHECTU M'€HETHYECKYI0 MH(POPMAIUIO C JAHHBIMU aHAaTOMMH,
¢uznonoruy, nopeneHus yenoseka. M yxe 370 cMOXKET MpUBECTU K Jydllled MeIULUHCKON
JUArHOCTHKE U IIPOIPECCY B JICUECHHH.

Hanpumep, uccrnenoBarenb, U3ydaroluil onpeneiaeHHyo (opMy paka, CMOXET CY3UTh
Kpyr HOMCKa /10 0JHOTO reHa. CBepuB CBOM JAaHHBIE C JJAHHBIMH OTKPBITON 0a3bl reHOMa
YeJl0BEKa, OH CMOXET IIPOBEPUTh, YTO Jpyrue Hamucaiu o0 OSTOM TIeHe, BKIIouas
(mOTEeHIMANbHO) TPEXMEPHYIO CTPYKTYpPY €ro IMpOU3BOAHOIO Oelika, ero (QyHKUIUHU, €ro
9BOJIIOLIMOHHYIO CBSI3b C APYTMMH I'€HaMM YEJIOBEKa WJIA C T€HaMM MBIIIEH, IPOXKKEN WIH
npo30¢uibl, BO3MOXHbIE NaryOHble MYyTallUM, B3aUMOCBSA3b C APYrUMHU T€HaMH, TKaHSIMHU
Teja, B KOTOPbIX T'€H aKTUBUPYETC, 3a00JI€BaHUSIMH, CBSI3AHHBIMU C 3TUM F'€HOM, WJIH IpYyTrue
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JTaHHBbIE.

Bbonee Toro, nonumanue xoja 3a00JieBaHUs HA YPOBHE MOJIEKYJISIPHON OMOJIOTMH [TO3BOJIUT
CO3J1aTh HOBBIE TepareBTUYECKUE MeToAbl. YuuTsiBas, yto JIHK urpaer orpomuyro poips B
MOJIEKYJISIPHOM OWOJIOTMH, a TaKKe €€ LIEHTPaJIbHOE 3HadeHHE B (DYHKIIMOHUPOBAHUM U
MPUHIMIAX padOThI )KUBBIX KIJIETOK, YriyOJeHUe 3HaHUN B ATOH 00JacTH OTKPOET MYTh AJIs
HOBBIX METO/IOB JICYEHUSI U OTKPBITHH B pa3IUYHBIX 00JIaCTSIX MEAULIUHBI.

Hakonen, u «nepcoHaibHas MeIULIMHA» TENEph KaXeTcsd yxe Oojee peaabHOl 3aJadei.
JI-p Yusic BbIpa3suil HaAeXIy, 4TO JiedeHHe 3a00JIeBaHUN IyTEM 3aMEHbl MOBPEKICHHOTO
yuactka JIHK HOpManbHBIM CTaHET BO3MOXHBIM yXe€ B cleayromiee aecarmwierue. Ceitdac
po0IeMOH, MPEMSITCTBYIOIEH Pa3BUTHIO TAKOTO METO/IA JICUEHUS, SIBIISIETCS TO, YTO YUYEHbIE
HE YMEIOT JIOCTaBJISITh T€H B KIETKy. 1loka eMHCTBEHHBIN HM3BECTHBIN CIOCOO AOCTaBKH —
3apak€HHE >KMBOTHOIO BHPYCOM C HEOOXOJMMBIMU TE€HAaMH, HO 3TO ONACHBI BapUaHT.
Opnako J-p YWUIC mpeanojaraer, 4To B CKOPOM BpPEMEHU B 3TOM HalpaBiIeHUH OyIeT
COBEPIUIECH MPOPHIB.

CeronHsi yXe CYIIECTBYIOT IPOCTbIE CHOCOOBI MPOBEACHUS TE€HETUYECKHX TECTOB,
KOTOpbIE MOTYT MTOKa3aTh MPEAPACIOIOKEHHOCTh K Pa3IM4HbIM 3a00JI€BaHUSAM, BKIIIOYas pak
MOJIOYHOM JKeJe3bl, HApYyIIeHHE CBEPTHIBAEMOCTH KPOBH, KUCTO3HBIH (uOpo3, 3a00seBaHUs
neyeHn u np. Takue 3aboJsieBaHMs, Kak pak, 0oJyie3Hb AJbIlreiimepa, amader, Kak ObLIO
BBISICHEHO, CBf3aHbl HE C OOLIMMHU /s BC€X, aC OIPOMHBIM KOJMYECTBOM pPEAKHX,
MPAKTUYECKH HWHAMBUAYAJIbHBIX MyTalui (IpUYeM HE B OJHOM TI€HE, aB HECKOJIbKUX;
Hanpumep, mblieunyo auctpoduio llapko-Mapu-Tyr MoxkeT BbI3BaTh MyTauusi 39 reHos),
B pe3yJapTaTe 4Yero ATH OOJIe3HW TPYAHO TOJNAIOTCA JMArHOCTHUKE M  BO3JEHCTBHUIO
MEIUIMHCKUX IpernapaToB. VIMEHHO 3TO OTKpbITHE SBISETCS OJHUM U3 KaMHeH
MIPETKHOBEHMSI «IIEPCOHAIBHON MEIULUHBDY, IOCKOIbKY, IPOYUTAB I'€HOKO] YEJIOBEKa, IOKa
HEBO3MOXXHO TOYHO OIPEAEIUTh COCTOSIHUE €ro 3/0poBbs. Mcciemysh T€HOKOIbl pa3HbIX
moniel, yueHble Obuth pazouapoBanbl pesynbratoMm. Oxoso 2000 yuactkoB JIHK uwenoseka
CTaTUCTUYECKU OTHOCHJIOCH K «0O0JI€3HEHHBIM», KOTOPBIE IIPU ATOM HE BCErJa OTHOCHUIIUCH K
paboTarouIM I'eHaM, T. €. He IPeCTaBIIsu yrpo3bl. [loxoxe, 4To sBostoLMs U30aBIISETCS OT
MYTallU{, BbI3bIBAIOIINX O0JIE3HB, 10 TOTO, KAK OHU CTaHYT OOLIUMHU.

[IpoBoas wuccienoBanus, rpynna ydeHolx B Cudtie oOHapyXKuiaa, 4YTO M3 BCEro
YeJI0BEYECKOro IeHOKoJa Jiniib 60 reHOB MpeTepreBal0T CHOHTAHHYI0 MYTAIMI0 KaXJ10€
nokoJieHue. [Ipu 3ToM MyTHpOBaBIIME I'€Hbl MOTYT BbI3BaTh pa3iinyHble 3a0o0sieBaHus. Tak,
€ClIM Yy KaXIOro u3 pojauTenel ObUl0 10 OJHOMY «HUCIOPYEHHOMY» U OJHOMY
«HEUCHIOPYEHHOMY» T€HY, TO y JeTel 00Jie3Hb MOXKET W HE MPOSIBUTHCS WM MPOSBUTCS B
oueHb ciaboil popme, eciv OHM MOJIy4aT OJIMH «HUCIIOPUEHHBIN» U OJMH «HEUCIIOPUYEHHBIN»
I'eH, HO eclii peOEHOK yHaclieqyeT 00a «MCIOPYEHHBIX» I'eHa, TO 3TO MOKET MPHUBECTH K
6onesnu. KrTomy ke, TOHSB, 4YTO oOOIlIeYesoOBeYeCKHEe OO0JE3HHM  BBI3BIBAIOTCS
WHIUBUAYAIbHBIM MYTAlUsIMU, YUYE€HbIE MPUIUIA K BBIBOJY, YTO HEOOXOJAMMO HCCIEA0BATh
MIOJIHOCTHIO BECh T€HOKO/1 YEJIOBEKA, a HE €r0 OTJIENIbHBIC YYaCTKH.

HecmoTps Ha Bce 3aTpynHeHus, YK€ CO3aHbl MEepPBble T€HETUYECKUE JIEKapCTBa MPOTUB
paka, KoTopble ONOKUPYIOT 3()(PEeKThl NeHEeTHYECKHX OTKIOHEHHUH, MPUBOJALIUX K POCTY
omnyxoJieid. Taxxe HemaBHO ObLIO 0JI0OPEHO JIEKAapCTBO KOMMAHUM «Amgen» OT OCTEONOpPO3a,
KOTOpPOE€ OCHOBBIBa€TCS Ha TOM, 4TO OO0JIE3Hb BBI3BIBAETCA TUIEPAKTUBHOCTHIO
onpezneneHHoro rexa. llocnenHee aocTUKeHHE — MPOBEIEHUE aHAIM3a OMOJIOTMYECKHUX
KUJKOCTEH Ha MPUCYTCTBUE MYTALMU ONPECIIEHHOTO T'€Ha JJIsi AMAarHOCTUKHM paka TOJICTOM
KHUIIKY. Tako# TEeCT MO3BOJIUT W30ABUTH JIIOCH OT HEMIPUATHOMN TPOIEYPhl KOJIOHOCKOIIHH.

Wrak, npuBblYHAs OHOJOrMs yIjja B MPOLUIOE, HACTYNWJI Yac HOBOM 3pbl HayKu:
MOCTTeHOMHOM OHoJyioruu. OHa MOJHOCTHIO Pa3BeHYA A UACI0 BUTAIM3MA, U XOTS B HETO yXKe
0oJIbIlIe CTOJIETHS HE BEPWJI HU OAUH OHOJIOT, HOBas OMOJIOTUS HE OCTaBWja MecTa W IS
MIPU3PAKOB.

He TopKO UMHTENNIEKTyadbHBIE O3apEHUsT UIPAIOT BaXKHYIO poJb B Hayke. Takue
TEXHUYECKUE MPOPBIBbI, KaK TEJIECKON B aCTPOHOMUU, MUKPOCKOI B OMOJIOTHH, CIIEKTPOCKOI
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B XUMHH, TIPUBOJIAT K HEOX)KUJAHHBIM M 3aMeYaTeIbHBIM OTKPBITHAM. [10X0KYI0 PEBOIOIHIO
B TCHOMHKE TPOU3BOAT Ceiiuac MOUIHBIE KOMITBIOTEPHI M WH(GOpPMAIHS, COJAepKAIasics B
JIHK.

3akoH Mypa TOBOPUT O TOM, YTO KOMIIBIOTEPHI YBEIUYHMBAIOT CBOIO MOIIHOCTH BJIBOE
NPUMEPHO KaXable JBa rojga. TakuM oOpa3oM, 3a TMOCIenHEee ACCATHICTHE HX MOITHOCTh
Bo3pocia Oosiee yem B 30 pa3 mpu MOCTOSTHHO CHIDKAIOIICHCs IeHe. B reHoMuke moka HeT
UMEHH JUTS aHAJIOTUYHOTO 3aKOHA, HO €T0 CIIEJIOBAIO OBl Ha3BaTh 3aKOHOM Jpwuka JIHmepa —
o uMmeHu raaBbl Broad Institute (Cambridge, Massachusetts, KpymHEHIINNH aMepUKaHCKHUI
LueHTp, 3aHumarouuiicss pacmmdposkoit JHK). On noacumtan, 4to Mo CpaBHEHHIO C
MPONLIBIM JiecsaTuiieTneM neHa pactmmdpoku JIHK cHM3MIach Ha COTHM THICSY JOJUIAPOB.
[Ipu pacmmdpoBKke MOCIEIOBATENLHOCTH T'€HOMOB B International Human Genome
Sequencing  Comnsortium UCTIONB30BAIM ~ METOJ, paspaboTtanHbpli eme B  1975T.
®. CenpxepoM, 4To 3aHs0 13 7er um cromwno 3 mupa A0L. A 3HAYuT, paciudpoBKa
TCeHETUYECKOTO Koja OblIa TOJA CHJIYy TOJIbKO MOIIHBIM KOMIAHHSM HWJIM IIEHTPaM II0
WCCIIC/IOBAaHUIO TEHETHYECKOW TmocienoBareabHOCTH. (Ceivac, WCIONb3ysl IOCIEIHHE
ycTpoiicTBa mis pactudpoBku ot Gupmsl «lllumina» (San Diego, California), 4enoBe4ecKuii
IF€HOM MOJKET OBITh MPOYMTaH 3a § JHEH, U cTouTh 310 OyneT okoso 10 Teic. nowt. Ho u 3to
He ipegen. [pyras xamudopHuiickas dupma, «PacificBiosciencesy u3z Menno Ilapka,
paszpaboTasia criocoObl, TIO3BOJISIONIME MPOYUTATh T€HOM Bcero ¢ ogHoil mosekynasl JIHK.
BnonHe Bo3M0XHO, 4TO CKOpo pacuingpoBka reHoMa OyaeT 3aHMMAaTh MUHYT 15 U CTOUTH
menee 1000 momt. AnanormvHbie pa3pabOTKM CymecTBYlOT W B «Oxford Nanopore
Technologies” (BenukoOpuranus). Panbinme (upMmbl ucmoias3oBamn pemerkrn npobd JTHK
(AHK-uunel) u uckanu omnpeaesieHHble TeHETUYECKHE CUMBOJIBI — SNP.* Ceiiuac M3BECTHO
HECKOJIBKO JIECATKOB TaKMX CHMBOJIOB, HO €CTh OCHOBaHHsI IpEIojaraTb, 4TO CPEau TPEX
MUJUIHAP/I0B «OYKB)» M€HETUUYECKOr0 KOJIa UX Tropas3io OoJblie.

Jlo HeaBHETO BPEMEHHU TOJHOCTHIO OBLJIO pacminu(poBaHO BCETO HECKOJIBKO F€HOKOIOB (B
npoekte «['eHOM dYenmoBeka» OBUIM HCIIOJIB30BaHBl KYCOUYKH T'€HOKOJAa MHOXKECTBA JIIOJCH,
a 3areM coOpanbl B enunoe 1enoe). Cpenu Hux renokonsl K. Bentepa, JIx. YoTcona, a-pa
Cr. Kysiika, nByx KopeWieB, KWTaima, adpuKaHia, a Takke OOJbHOTO JeHKeMUEH,
HAIIMOHAILHOCTh KOTOPOTO HBIHE YK€ TPYJHO YCTAaHOBHUTH. Temeph, C IMOCTEIIEHHBIM
YCOBEPIICHCTBOBAHNEM TEXHHMKH YTEHUS IMOCIEI0BATEIFHOCTEH T€HOB, CTAHET BO3MOYKHBIM
pacmmdpoBKa reHOKO1a Bce 00JIbIIero u 00JbIIero yucia aoeid. B Oynymem cBoit reHOKo
CMOXET MPOYHTATh JIF000H YeIOBEK.

Kpome crommocTn pacmm@poBKH, BaXKHBIM IIOKa3aTeNeM SIBISIETCS €ro TOYHOCTb.
Cunraercs, 4yTo PUEMIIEMBIM YPOBHEM sBIIsieTcs He OoJiee oHoM ommbku B 10 000-100 000
cuMBoJI0B. Celfyac ypoBE€Hb TOUHOCTH HaxoAuTcs Ha ypoBHe 1 ommnOku B 20 000 cuMBOJIOB.

Ha mnacrosimmit moment B CIIIA Bemyrcss conopbl 1O TMOBOJAY HaT€HTOBAaHUSA
«pacm@poBaHHBIX» TeHOB. OIHAKO MHOTHE HMCCIIEAOBATENN CYHUTAIOT, YTO MATCHTOBAHHE
TCHOB CTaHET NPENSATCTBHEM [UIS pPa3BUTHS HayKH. [JaBHas cCTpaTerMyeckas 3ajaada
Oynyiero chopmMyaupoBaHa CISAYIOMUM 00pa3oM: U3yYUTh OJHOHYKIICOTHUIHBIC BapUaIlUU
JIHK B pa3HbBIX opraHax W KJI€TKaX OT/ACIbHBIX HHIMBUIYYMOB U BBISBUTH PA3IAYHS MEXIY
WHIAWBHIYyyMaMu. AHaIM3 TaKuX BapHalui [acT BO3MOXKHOCTh HE TOJBKO TOJOHUTH K
CO3/IaHUI0 WHJIMBHUIYaTbHBIX TEHHBIX «IIOPTPETOB)» JIIOJIEH, YTO, B YaCTHOCTH, MO3BOJIHT
Jydqine JIeYUTh OOJIE3HW, HO M OTNPEACIHTH PAa3IHyUs MEXIY MOIYISIUSIMHI, BBISBISATH
reorpaMuecKue paOHBl TMOBBIIIEHHOTO «TCHETHYECKOT0» pPHCKA, YTO ITOMOXKET JJaBaTh
YEeTKHE PEKOMEHJIAIMH O HEOOXOIUMOCTH OYUCTKH TEPPUTOPUN OT 3arpsi3HEHUS W BBISIBIISATH
MIPOU3BO/ICTBA, HA KOTOPBIX €CTh OOJIBIIAs OTIACHOCTH OPAKEHUsI TEHOMOB MTEPCOHAIA.

“SNP — OJMHOYHEIA T'CHETHYECKHIl CHMBOIL, KOTOPBI MEHSETCSI OT 4YelOBEeKa K
yenoBeKy. Ero otkpbuin cnenuanuctel «/nternational HapMap Project», u3ydas Takyro
MYTallMI0 TEHOKOJA, KaK OJHOHYKJIECOTHAHbIM mnoiaumopdusmM. Ilenbio mnpoekra 1o
kaptupoBanuto ydactkoB JIHK, paznuusbIX Uis pa3HbIX ATHUYECKUX TPYII, ObUI MOUCK
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YA3BUMOCTH IOTUX TPYIIl K OTACIbHBIM 3a00JIcBaHUSIM M BO3MOXKHOCTEH HX IMpEOJO0JICHU.
Ot HUCCICIOBaHUA MOTYT TaKXE IoJackKasarthb, KakK YCJIOBCUYCCKHUEC MomyJjsaaunu
AaalTUPOBAIIMCE K PAa3JIMYHBIM 3a00JICBAHUSIM.

JIAPBUH 1 3BOJIIOIIAS BCEJIEHHOM

Baagumup T'eopruesuu CypamH, kanouoam @Qu3iuxo-mamemamuydecKux
Hayk, T'ocyoapcmeennvlii.  acmponomuyeckuili.  UHCHUMYM
um. Il. K. lllmepnoepza

«kousiorus u xu3Hb» Ne3, 2009

[ABa oO0wjes coBnajJu B HbIHEIIHEM TO01y COBeplIeHHO cJay4daiiHo: 200-ietue
JMapeuna u 400-jeTue co301aHHUSI TeJleCKONa, [AaBLIEr0 Ha4yajlo0 COBpPeMEHHOM
actpoHomun. Taxkum o0pa3oM, roJ [JAapBHHCKOro 0WJesi oKa3ajics B/ABOIHe
3HaMeHaTeJbHbIM, MNOockoJbKy OOH o0baBwiIa ero MeKIyHapoAHBIM TIOA0OM
actponomun (MI'A—2009). Ka3zajsoch, O0bl, kakasa cBs3b Mexay JlapBuHom u
actpoHomueii? Ho B JeiicTBUTeIbHOCTH OHA 0e3 Tpyaa ycMaTpuBaercs. PesyabTarom
padorsl JlapBMHA M ero KoJuler CTaJ 3BOJIOLHMOHHBIN B3IVl HA KUBYK TNPHPOAY.
Pe3ysibTaToM co31aHus TesleCcKONa CTAJ 3BOJTIONMOHHBIN B3] Ha Beenennyio.

TpyaHo nmoBepUTh, HO ACTPOHOMBI JIOJITO CONPOTUBIISUIMCH Ujiee 00 3BoJtony BeeneHHOM.
Pa3ymeercs, u3MeHeHus B >KM3HU 3B€3]] M IUIAHET HaOMoJanuch Bcerja. TricaueneTusMu
aCTPOHOMBI CJIEIWJIM 3a IepEeMEUICHHUEM CBETWJ M0 HeOy, MbITasiCh MaTeMaTHUYeCKU
IpesicKa3aTh UX MMYTH U UCIOJb3YS 3TH JABMXKEHUS JIJIsl CU€Ta BPEMEHU U BEJICHUS KaJleHJapsl.
Ho B ocHOBHOM 3Tu JBM)KEHUS ObUIM NEPUOJAUYECKUMH, MOHOTOHHO IOBTOPSIOIIMMHUCS,
B HUX HE yCMaTpuUBaJloCh 3jeMeHTa pa3BuTus. Jlaxxe B XX Beke, yxe OOHapyX uB (akT
pacimupenusi BceneHHOW, acTpOHOMBI MBITAIIUCh ONMUCATh €ro0 B paMKax CTalMOHAPHOU
MOJIENIM: BEYHO pAacCIIUpSIONIeHcss U MPU 3TOM BEYHO COXPAHAIOIIEH CBOE HEU3MEHHOE
COCTOSIHUE (OUEHb U3SIHAs MOJIEb, HO HE BBIJCPKUBAIOLIAsl 1aBJIEeHUS (aKTOB).

51 denoBeK He PENUTMO3HBIM, IO3TOMY CHOCOOEH JIUMIIb MOBEPXHOCTHO CYAWUTH O
MHUPOBOCIIPUSTUM BEPYIOIIEr0 4YElIOBEKa, HO BCE JK€ MHE KaXeTcs, 4TO pEeIUruo3HOe
CO3HAaHME  JIOJDKHO  JIerde  BOCIPUHUMATh  HJACI0  HBOJIIOIMHM, YE€M  CO3HaHUE
€CTECTBEHHOHAayyHOE (KOTOpO€ TOJ JIaBJCHHEM CTATUCTUKU I OTOXKJIECTBISIO C
aTeHCTUYECKUM co3HaHueM). O Ha U3 aKCMOM aOCOIIOTHOTO OOJIBIINHCTBA PEIUTUi — UJest
TBOPEHMSI, COTBOPEHUSI MHUpPaA, KOTOpas yxe cama Mo cede ecThb HBONIOIUOHHAsA uaes. s
aTeucTa JK€ ECTECTBEHHOM SBIISETCS WJAed BEYHOM NpUPOAbl, Be4yHOW BceneHHOH,
CJIEJOBATENIbHO, B CBOMX OCHOBHBIX KaueCTBaX — HEM3MEHHOM (BCE, YTO MOIJIO U3MEHUTHCS,
JABHO YK€ M3MEHWIOoCh). Jlake 3aKOHBI TEPMOJAMHAMUKH, YTBEPXKJIAIOLIUE HEU30€XKHOCTb
sBOIONMKM (dHTpomusl Hapactaer!), ¢usumkam ynasoch OOOWTH, BCIIOMHHMB O HAJIMYUAU
¢GiaykTyaluii 1 B paBHOBECHOM COCTOSIHMM, Mpu4eM (IyKTyaluil Jr000i aMIUIUTY/bl, €cliu
JOCTATOYHO JI0JITO MOA0XkAaTh. Ho M3bICKaHUs acTPOHOMOB U I'€0JIOTOB MOKa3aJIM: HEXKUBas
MIPUPO/Ia SBOTIOIUOHUPYET, PA3BUTUE MHOTUX MPOLECCOB B HEM MAET B OJHOM HAlpaBICHUH.
Ecnu e BbIpakaTbcsl akKypaTHEE, TO B 3I0XH, OXBAu€HHbIE HAOIIOJECHUSMHU, MPOLIECCHI
MIPEUMYIIECTBEHHO pa3BUBAINCh B OJHOM HalpaBieHMH. bojiee TOro, acTpoHOMHYECKHE
HaOJIIO/IEHUS] MPOILE/IIEr0 CTOJETHSI HEBO3MOXKHO HMHTEPIPETUPOBATH BHE PAMOK MOJIENH
pacumupstonerncs BeelleHHON, NMEBIIEH «HAYAI0».

Ha ™ol B3risig, 3TO HE TOBOPUT O KakoM-1MOO KOHBEPreHLMH PEIUTHO3HBIX U
aTeMCTUYECKUX B3IJIA10B Ha Mup. HanpoTus, npoiiecc HENpepbIBHOIO U3MEHEHUS U Pa3BUTHUS
MIPUPO/IbI, KOTOPOE MHTYMUTUBHO YYBCTBOBAJIM HAIIM MPEIKH, HO HE MOTJIM OOBACHUTH MHAUE
KaK JIeHICTBHEM pa3yMHOTO Hayaja, Telepb HAXOJIUT €CTECTBEHHOE OOBSICHEHHWE Ha OCHOBE
«3aKOHOB Tpupoabl». Tyr ™MoxHO Obul0 Obl BcroMHUTH O naeusme (bor cosman
1enecooOpa3Hyl0  «MallMHY» TpPUPOJbI, Jajl el 3aKOHbl JBUKEHUS U OoJblle
HE BMEIIMBAETCSI B €€ pa3BUTHE), HO, KakK JI00OM mayiMaTtuB, JAEWU3M, HAa MOM B3I,
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HE 3aCIyKUBAeT CEphE3HOT0 OTHOILIEHHUS K cebe.

buonoru npunum K uaee SBOJIOLNUHM PaHbLIE, YeM acTPOHOMBI U (usuku. Jlymaro, um
CIOCOOCTBOBAJIO TO, 4YTO >KMBOW MHpP JBOJIOLUOHHPYET C XapaKT€PHbIM BpPEMEHEM,
JOCTYIIHBIM CaMOMy YeJIOBEKY, B uYeM YyOexaaer Hac pabora cenekuuoHnepon. Illkana
pa3MepoB (CM. CX€My), a CJIEJJOBATEeIbHO U XapaKTEPHBIX BPEMEH 3BOJIIOIMHU KOCMUYECKUX
CHCTEM, CIIUIIKOM BEJIMKA JUIsl 4EJIOBEKa, a PU3NYECKHE MPOLECCHl B MUKPOMUPE MPOUCXOIAT
CO CKOPOCTBIO, HEJIOCTYITHOM HallleMy BOCIPHSTHIO.

Ho cerongns u B Hayke 0 HEKMBOM HBOJIIOLIMOHHASI M€ TOMUHUPYET, XOTS A0 CHUX IOP
HE BCE 3IM30/bl KOCMHYECKON 3BOJIOLUU HAXOIAT cBoe 0ObsicHeHHe. OCOOEHHO CIIOKHBI
MpoOJIeMbl POXKIACHUS ITUIAHET, 3BE3/, rajakTuk, Bcemennoit... Kak Obl MBI HU Ha3bpIBAIN
MOMEHT ¢ = (0 B ypaBHEHHUSAX KOCMOJIOTOB, (PaKTHUECKH 3TO POXKJIEHHE MHpa — IpobiieMa
OUYEHb CJIO’KHASI JJI1 COBPEMEHHOM KOCMOJIOTHH, KOTOpPas MBITAETCS PEIIUTh €€, UCIOJIb3Ys
BECh apCeHall TEOPETUUYECKOW (PU3MKU U HaONI0aTeIbHOW acTpoHOMUH. B mocnennue rojsl
JOMHMHHUPYIOT TOTBITKA CBECTU «Hauyaio BceleHHO» 10 psiioBOTO 3MU30/a B KPyroBOpPOTE
BEYHOW 3BOJIIOIIMM MHOTOMEPHOTO MHpa. JTO MHTEpecHas hjes, HO OHa B KAKOM-TO CMBbICIIE
npsiyer npoOsieMy Hadajla MUpa «I0j KOBEp», TOUYHO TaK K€, KaK TMIIoTe3a MaHCIepPMUU
JIeNIaeT 3TO ¢ MPOOIEeMON MTPOUCXOKACHUS KUZHU.

Ho B »Tux 3aMerkax s He CTaHy pa3BUBaTh TEMy pOXIcHUSA BceneHHol, aonumy
3HAYUTENIBHO JIy4Yllle W3y4YEHHbIE HBOJIIOIMOHHBIE MPOLECCHl W3 MHUpa IUIAHET, 3Be3]l U
raJIakTUK, 4TOOBI MPOJEMOHCTPUPOBATh BE3JAECYLIUI XapakTep 3BOJIONUHM BO BceneHHOM,
OTHIO/Ib HE CBOJISAIIUIICS TOJBKO JIUIIb K 3MTU30/1y €€ POXKICHUSI.

IInaHeTHI U UX CHYTHUKH

OfHO U3 OCHOBHBIX OTJIMYMI KOCMHUYECKOTO MPOCTPAHCTBA OT OMOC(Ephl — €ro moyTH
abcomtoTHast mycrota. K mpumepy, eciu paccenuTb JitoJied paBHOMEPHO IO NOBEPXHOCTU
3emiH, TO paccTosIHUE MEXIy Onmmxanmumu coceasiMu Oynet okosio 200 m, 1. e. B 200 pa3
MIPEBBICUT XapaKTEpPHBIA pa3Mep camoro 4yengoBeka. becuenbHo Opojs B HOYHOH TEMHOTE,
JIOAW U3peAKa CTaJIKUBAIMCh Obl JlaXKe IMpPH TAaKOM pAcCEsTHHOM IOCENeHHH. A cpenHee
paccTosiHMe MEeXIy 3Be3/JaMU B Hailel ['amakTuke mpeBbIIaeT UX COOCTBEHHBIE pa3Mephl B
MusuIMapabl pas. [loaToMy 3Be31bl MpaKTUUECKH HUKOTA HE BCTPEYAIOTCA APYT C JPYrOM U
TECHO HE B3aUMOJCHCTBYIOT (32 HUCKIIOYEHHEM OCOOBIX ClIydaeB, K KOTOPBIM Mbl €Ille
BEpPHEMCH).

WNnoe neno mnaHeTsl, UX CIYTHUKH W MPOYEE OKOJIO3BE3IHOE «HacejaeHue». [lnaneTHble
CUCTEMBI — 3TO TECHBIE, I'YCTOHACEJIIEHHBIE «TOpoAa» Ha Ipocropax [‘amaktuku. B Hameit
Conneunoit cucreme 8 Oonpmux rmianer (Mepkypuii, Benepa, 3emns, Mapc, IOmnurep,
CarypH, Ypan u HentyH), Heckoibko miuaHeT-kapiukoB (B Hauaine 2009 r. — llepepa,
[Tnyron, Xaymes, Makemake u Dpuja), a Takxke mainsle tena: 6osee 400 ThiC. acTEpOUIOB,
y)Xe OOHapyKeHHbIX B OO0JACTH IIJIAHETHBIX OPOWT, W HECMETHOE YHCIIO SIIep KOMET,
HE OTKPBITBIX aCTEPOUIOB U JJa’Ke KAPJIMKOBBIX INIAHET «Ha 33JBOPKAX» CUCTEMbI — B 00JaKe
Oopta. Bce onn B3aMMOJCUCTBYIOT M KOHKYPHUPYIOT 3a cymectBoBanue. C 0HOM CTOPOHBI,
KpYIIHbIE OOBEKTHI PACTYT 3@ CUET MEJIKUX: MaJeHHUEe METEOPUTHBIX YACTHUI] HAa 3EMJTII0O MOYKHO
HaOMOJaTh KaXIyl0 HOYb, C JAPYroil — B3aMMHbBIE COYAApPEHUS IMPUBOAAT K IPOOJIECHUIO
KpPYIHbIX 00bEeKTOB Ha Oojee Mmenkue. [locraercs naxke OONbIIMM IJIaHETaM: Ha 3emile
0oOHapy)KeHO yxke HeMmano ockoikoB Jlyasl m Mapca. Haumbonee uHTEpecHas misg Hac
BHyTpeHHSsT 4acTb COJIHEYHOW CHUCTEMBl TOCTOSHHO OOMEHHBAEeTCsl BEIIECTBOM C
nepudepueil — OJHU Majble OOBEKThl MOJ JEHCTBHEM TIpaBUTALUM MAaCCUBHBIX IIJIaHET
BBITAJIKUBAIOTCS B 00sako Oopra (a MHOrga M jAajibliie), APYrue — 3axXBaThIBAIOTCS Ha HMX
MECTO.

B nenom Hama rutaHeTHas CUCTEMa JIaBHO YK€ IMPUIILIA K PaBHOBECHIO, JUISl 3TOTO y Hee
OBLIIO BpeMsi: 3eMJIs COBEpIITUIa MUJUTHAPIBI 000pOTOB 110 opouTe. Ere HemaBHO acTpOHOMBI
JyMajM, YTO 3TO PaBHOBECHUE MOYTU PABHOLEHHO CMEPTHU, HO TOJ OT roja oOHapyKUBAOTCS
HOBBIE IPOILECCHI, «OMOJIAYKMUBAIOIIME) IJIAHEThl U UX CHYTHUKU. [IpruMepoM MOryT CIIyKUTh
CIyTHUKHU IJIAHET-TUTAHTOB, B MOCIEAHHE I0JIbl IPUKOBABIINE K ce0e BHUMaHNUE aCTPOHOMOB
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1 OMOJIOTOB.

[IepBbIM CBOIO BBICOKYIO AKTHMBHOCTH IIPOJIEMOHCTPUPOBAI CIYyTHHUK Mo — camblil
sk3oTdeckuii B cute HOmmtepa. 3ouasr «Bosmkep-1» u «Bosmkep-2» eme B 1979 .
0OHapyXWJIM Ha €ro MOBEPXHOCTHU JACHUCTBYIOIINE BYJIKaHbI, MOILIHbIE U3BEPKEHUS KOTOPBIX
3aMETHO MEHSIOT BHEIIHUN BHJ MOBEpXHOCTH Mo OyKBajabHO 3a CUMTaHHBIE MeECALbl. XOTH
TeMIeparypa IOBEPXHOCTH CHyTHHKa He mpeBbimaeT —120°C, BOMM3M NEHUCTBYIOIMHUX
BYJIKaHOB OHa moaHumaercs a0 +150°C, aB kampaepe KpynmHoro Byikana Ileme
3apeructpupoBano jaxe +300°C. B ycnoBusix kpailiHe pa3spexeHHOW atmocdepsl u
HEOOJIBIION CHUJIBI TSDKECTH BBICOTA BYJIKaHMUECKHX BbIOpocoB Ha Mo 0ObIUHO JocTUraer
100 kM, a ra3oBbl€ CyATaHbl HAJl CaMbIMHM AKTUBHBIMH ByJIKaHaMmM Tumna l[lere nmomHumarorcs
Ha 300 km! Ilo ckioHaM BYJNKaHOB Ha COTHU KWJIOMETPOB pa3jIMBalOTCsA MOTOKHU JiaBbl. U aTn
IpoLecChl Ha BCEM IMOBEPXHOCTH CIYTHUKA HE MPEKpallaloTcs HU Ha MUHYTY: Mo —
WCTUHHBIA pail Ajia ByJAKaHoJIOTOB. Ho M OmoJIOTH TPOSBISIIOT K HEMY OOJBIION HHTEpEC:
BYJIKAHMUYECKHE 00JacTh — 0a3UChl KU3HHU, OOTraThle PHEPrUeil U BaKHBIMU XUMHUYECKUMU
COEIMHEHUSIMU (JIOCTAaTOYHO BCIOMHUTDH YEpHbIE KYpPUJIBIIMKU Ha JHE okeaHa). buonoram u
reojioram Mo HanoMHuHaeT MOJIO/1yt0 3eMIII0, KaKOM Mbl €€ ceiiuac mpeCTaBIISIEM.

B uewm jxe nmpuurHa OMOJIOKEHUSI 3TOM IOMUTEPUAHCKOM JTyHbI?

AXTUBHAs ByJIKaHU4YecKas JeATeNbHOCTh Ha Mo B OCHOBHOM OOBSCHSETCS MOLIHBIM
MIPWIMBHBIM BIIMSHHUEM cO cTopoHbl IOmutepa. M3-3a pa3Huipl B paccTOSTHUSAX ONMKHEH U
NalibHEN CTOPOH CIYTHHKA OT IUIAHETHI JEHUCTBYIOIIEE HA HHUX IPUTSHKEHUE CYHIECTBEHHO
pasznuuaercs. B pesynbrare Onutep npupmaer Mo uyrh-4yTh JAbiHEOOpasHyo (opmy:
CIYTHUK BBITSHYT B HAalpaBl€HUU IUIAHEThl MNPUMEpPHO Ha 7 KM. OTUM Obl Bce U
OTpaHUYMIIOCH, eciiu Ob1 Mo oOpamanace Bokpyr HOnurepa Ha HEM3MEHHOM PAacCTOSIHUH, T. €.
1o KpyroBoii opoure. Ho maccuBHbIe cocenu-cyTHUKU cOuBaroT Mo ¢ KpyroBoro mytu u
BBIHYXJAIOT TO 4YyThb HpHONMKaThbed, TO ynaisatees oT lOmurepa. OT 3TOro 3ameTHO
MEHSETCS HallpsHKEHHE IPUIIMBHOM CHIIBI U (popMa CIYTHUKA, KOTOPBIN, KaK pa3MUHAEMBbIH B
pyKax Kycoyek IJIaCTHJIMHA, pa3orpeBaeTcs oT 3TuX aedopmaruii. Bo3sMOXHO, HEKOTOPHIHA
BKJIAJ] B Pa30rpeB HEAP BHOCUT U AJNEKTPUUECKUN TOK, BO3HUKaKOIMUK B Tene Mo ot Toro, 4yto
OHa JIBMXKETCs] B MarHuTHOM 1oJie FOnurepa.

He menee uHTEepeceH U  Bropod  KpynHbli cnyrHuk  FOmnwurepa—  EBporna,
Ha U300pakKeHMSIX NOBEPXHOCTU KOTOPOW BUJIHA CHCTEMA JIMHHUNA, HAIOMMHAIOIIAsl CTApPUHHBIE
pucyHku kaHamoB Ha Mapce. C onHoil cTOpoHBI, Ha EBpone mnpakTHUuecKkd HET KPYIHBIX
METEOPUTHBIX KPaTE€POB, UTO YKA3bIBAET HAa BHICOKYIO aKTUBHOCTH I'€0JIOTUYECKUX MTPOLIECCOB,
C Ipyrol — TaM HET HU TIOp, HHM pa3jiOMOB, HU JPYTUX NPU3HAKOB TEKTOHHMYECKOU
akTUBHOCTH. EBpona, MoBEepXHOCTh KOTOPOH CILJIONIb MOKPBITA JIbAOM, 00Jiee IPYruX IJIaHeT
U CIIyTHUKOB [T0X0ka Ha POBHBIN OWJIbSIpIHBIN 1Iap.

OTu TpyJIHOCOBMECTUMBIE CBOIiCTBa EBpoOIbI, MO-BUIUMOMY, OOBSICHSIOTCS pe3yabTaTaMU
TEOPETUYECKOTO MOJCIIMPOBAHUS €€ BHYTPEHHETO CTpOoeHus. Becbma BEpOSTHO, YTO MOJ
TOJICTOM JIEASTHOM KOPOM CIIyTHHKA MOKET HaXOJUThCSI HEOOBATHBINA BOAHBIN okeaH. [loMmumo
XKUAKON BoJbl EBpomna, KaxeTcs, UMEET U Jpyrue KOMIIOHEHTBI, HEOOXOAUMBIE Ui KU3HU:
CUJIbHOE pHIMBHOE BiusiHKEe OnuTepa (XOTsA U HE Takoe CUIIbHOE, Kak B ciydae Mo ciyxut
€l MCTOUYHMKOM TeIjia, a B TPEIIMHAaxX JIeJOBOTO MaHUUPS 3aMETHbI CJEIbl OpraHM4eCKUX
COCIMHEHU M.

DK30010JIOTH YK€ TIOTUPAIOT PYKHU, PEAUYBCTBYsI OOHAPYKEHHE HEBEIOMBIX OpPraHU3MOB
B JieoBUTOM okeaHe EBpombl. [[si mpoBepku 3TONM T'MIOTE3bl MHXKEHEPHl paboTaloT Hal
MIPOEKTOM KOCMHMUYECKOTO ammapara, KOTOpblii cMOT' Obl IPOHUKHYTh CKBO3b JIEJITHOM MOKPOB
EBporbl 1, MpeBpaTUBIIUCH B «I10ABOJHYIO JIOJKY», UCCIE0BATh MEPBbI BHE3EMHOM OKeaH.
Ecou Tam neiictBuTEenbHO OOHApYXHTCS OWocdepa, TO KaKOW MPOCTOP OTKPOETCS MIJis
9BOJIIOIMOHHON Ouosnoruu! Ho TexHuyecku 3amada O4YEHb CIIOKHA: BpPSA JIM yAacTcs B
Onuokaiiiiee BpeMst IpOOUTHCS CKBO3b JIEASHON NaHIMPh EBPONBI TOMIMHON, KAK MUHUMYM,
B JIECSITKU KUJIOMETPOB, a CBEXKHE TPELIMHBI C OTKPHITON BO/IOM MOKAa B HEM HE HAlJICHBI.

[ToaTOMy 3HAYUTENBHO MPUBJIEKATEIbHEE BBHIMVISIIUT CPABHUTEIBHO HEOOJBUION CITyTHUK
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CarypHa — OHuenaj, BHEIIHE BecbMma moxoxuil Ha EBpomy. /la m mo cBoeil mpupoje oH
onu3ok k EBpome: cyns mo Bcemy, IOJ €ro JeASHbIM MaHUUpeM (BO BCAKOM cilydae, I0J
3HAYUTEJILHOM €ro 4acTbl0) TOXKE HAaXOJUTCS KuAKas Boja. BrnepBble acTpOHOMBI YBUIEIU
MIOBEPXHOCTh 3TOr0 CIyTHHKA OoJiee YeTBEPTH BeKa Hazaj, koraa «Boskep-2» mposeran
yepe3 cucremy CarypHa. Torma oH mepenan ¢otorpaduu, KOTOPhIE HA MHOTHE TOIbI
MIOCTaBWJIK B TYIUK crenuanuctoB. Jlaxke Ha QoHe OosblIOro pa3zHooOpa3usi CIYTHHUKOB
CatypHa DHienaj BbIrIsaaen «0enoit BopoHoi». Ero nensHas noBepXHOCTh OKa3ajlach SIPKO-
Oemnoil, kak cBexuil cHer. Ha moBepxHoctu DHIenaga oOHapyKUIUCh OOLIMpPHBIE 00J1IaCTU
0e3 eIMHOro KpaTepa, 4TO YKa3blBaJlo Ha €ro Ie0JIOTMYECKYI0 aKTUBHOCTb. OJHAKO Takas
aKTUBHOCTb IIPEJIOJIaraeT HCTOYHUK BHYTpeHHero Temia. OTKyaa OH Ha CTOJIb CKPOMHOM I10
pasMmepy u macce Tene?

Jletom 2004 r. mexruanetHsii 3081 «Kaccunn» (NASA, ESA) noctur cucremsl CatypHa,
cOpocuil MocafoyHbIi anmapar B atMocgepy ero KpymnHeuiiero cnyriuka TutaHa u Havai
M3y4aTh OCTaJIbHbIE CIIYTHMKH, B TOM 4HCJI€ W DHIENaA, KOTOpoMy ObUIO OKa3zaHO ocoboe
BHUMaHue. W DHuenan ero ompaBiall: CHUMKH, IOJYYEHHbIE B KOHTPOBOM OCBEILICHHH (B
HanpasieHun Ha CoulHIE), MOKa3aJid, YTO M3 TPEUIMH B I0KHOW MOJIAPHON o0jacTu ObIOT
(danTacTuueckue (hOHTaHBI, BHIOpAchIBasi BOASIHOM Map, KOTOPHIM TYT e IpEBpaIlacTcs B
cHexuHKM. OCHOBHAasi MX Macca MajaeT o0paTHO, HA MOBEPXHOCTb CIYTHUKA, HO YacTh
yJleTaeT B KOCMOC, CO3/JaBasi BJIOJIb OopOUTHI DHIleNaja camoe BHelHee Kojiblo CaTypHa.
CaMu TpeluHBl yJAIOCh PAacCMOTPETh BO BpeMs IMpoJeTa 30HJa HaJ IOBEPXHOCTHIO
DHILEeNa/la — HECKOJIBKO MapalieNIbHbIX MO0JIOC, TOX0KKUX Ha Clie[bl TATPUHBIX KOTTel (3a 3T0
WX TaK W MPO3Bau — tiger stripes).

[IpoGnema uctounuka s3Hepruu (HOHTAHOB PELINIACH TaK K€, Kak U B ciaydae EBporbl, —
9TO NPUJIMBHOE BIUsSHUE TUrantckoro CarypHa. DHIENaa J0BOJBHO OJIM30K K HEMY U
[I03TOMY HEUIaJHO JIe(POpMHUPYETCS] B IPABUTALIMOHHOM I0JI€ IUIAHEThI, OTYEr0 €ro Heapa
IaBsATCs, a popmMa MOBEPXHOCTU OKpyrisercs. s cpaBHEHHS MOXKHO MOCMOTPETh, Kak
BBITTIAIUT OoJiee JaJIEKUi CIyTHUK IMPUMEPHO TaKOro e pasmepa — l'mnepuoH. SIcHo, 4To
OH M30exal «oKapkux o0bsTuil» CaTypHa, HUKOI/Ia HE IUTAaBWICA M HE U3BEpraj Ha CBOIO
MTOBEPXHOCTb CHEXXHbIE (POHTAHBI.

DHuenax — 3TO TO, O YEM MEYTAJIM IUIAHETOJIOTH: Ha 3TOM MaJeHbKOM, HO aKTUBHOM
HeOECHOM Tejle 0OHApPYXUIOCh BCE — COBPEMEHHAsl IeoJoruyeckas akTUBHOCTb, BELIECTBO,
u3Bepraromieecs u3 Henp (He Hago OypuTh!) U OTHOCHTENIbHAS TOCTYIMHOCTH (ITOCaKa 30H/1a
Ha OHIENaA He npejcTaBisier npoOiem). Temepb 3TOT KpOIIEYHBIM OOBEKT, 3aTepSHHBIN
cpenu npyrux Ha kparo COTHEYHOUM CHCTEMBI, BRI3BIBACT OTPOMHBINA HHTEpec. He uckimoueno,
YTO U y JPYTUX IUIAHET-TUTAaHTOB OOHAPYKATCS MPUIMBHO-3BOIOLMOHUPYIOLIUE CITYTHUKH.
Emie HeaBHO acTpOHOMBI CHMJIBHO HEJAOOLIEHMBAJIU 3BOJIIOLIMOHHYIO POJIb IPUIUBOB. A BElb
OMOJIOTH NpeayNpexaanu: KU3Hb Ha 3eMJIe BbILIUIA HA CYIly OJarogaps NpUINBaM.

JIx000MBITHO, YTO OJJTHUM U3 NIEPBHIX UCCIIEeI0BaTENIEeH TPUIMBHBIX SIBJICHUHM B KOCMOCE OBl
celH Yapnza [lapsuna — cap xxopmx [oBapn Hapsun (1845-1912), uzBectHslit reopusuk u
actpodusuk, mpodeccop KemOpumrckoro yHuBepcutera, mnpe3uaeHT KoposeBckoro
acTpoHOMHYEeCKOTo obmiecTBa. Kak BuIuM, CBsI3b MEXy OMOJIOTHEN M aCTPOHOMHEH B 3TOM
3aMeuaTesIbHOM ceMbe ObLIa O4YeHb TeCHOM. Brpouem, He 3a0biTa oKazajnach U (U3MKa: CbIH
capa Jlxxopmxa Jlapsuna — Yapns 'anron Japsun (1887-1962) ctan nu3BecTHbIM (PU3UKOM.

ITo cyru, B Teopun npunuoB Jxoppk JlapBUH ChIrpall Ty K€ poiib, Kakyro Yapis JlapBuH
ChIrpall B OMOJIOTUHU: OOBEIUHWII Pa3pO3HEHHBIE WU U CO3JaJl CTPOiHYI0 Teoputo. Kuura
JIx. NapBuna «IIpunuBbl U pojacTBeHHble UM sBieHUs: B CoJIHEUHOU cucteme» (IociieqHee
W3/1aHne Ha pycckoM si3bike: M.: Hayka, 1965) B 3Toi#1 061acTi MCClIeIOBAHUM TIOYUTACTCS
TaK K€ BbICOKO, Kak B Onosorun «I[IpoucxoxaeHue BU0OB» €ro oTua.

3Be3/1bl M TAJIAKTHKHU

Camplii 0YEBUIHBIM HA CETOJHS MPOIECC IBOJIONUU BO BceleHHON — 3TO XMMHUYECKas
SBOJIIOIMS €€ BELIECTBA B HEApax 3B€3/l. DTO HE KOJIMYECTBEHHBIN MPOLIECC, @ KAUECTBEHHBIMH.
JlpeBHee BemecTBO BeelleHHON, KOTOPOE MBI BCTpPEYaeM CErOJHs B COCTaBE MaJIOMAaCCHBHBIX
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3B€3]] MEPBOr0 IMOKOJIEHUS, MIPAKTUYECKU HE COJIEPKUT HUYEro, KpoMe BOJOPOAA U TeIHs.
OTUX DJIIEMEHTOB HEAOCTAaTOYHO HE TOJIbKO JJIs 3apoXIeHHs Ouocdep, HO gaxe st
(dbopMUpOBaHUS IJIAHET 3€MHOIO THIA. A TO BEIIECTBO, U3 KOTOPOIO COCTOSAT Hallla [JIaHeTa U
ee Jk1Basi 000JI0UKa, POJIUIOCH U ObLIIO BEIOPOILIEHO B KOCMHUYECKOE IIPOCTPAHCTBO Onaronaps
ABOJIIOIIMY BECbMa MaJIOYUCIIEHHBIX MAaCCUBHBIX 3BE3/I.

byns Bcenennas ycrpoeHa HEMHOTO WHade, HauOOJee MACCHUBHBIC 3BE3IbI MOTJIH OBl U
HE poXkaaTbcsa. Peaknuu sIEpHOTO CHHTE3a MNPOUCXOAAT B HEApax BCEX 3BE31, HO'Y
OOJIBIIMHCTBA U3 HUX HOBbIE XUMUYECKUE JIEMEHTHI HaBCErJa OCTAOTCs IIyOOKO B Henpax,
U TOJIbKO CaMbleé MAaCCHUBHbBIE CBETHJIa M3BEpraroT uX, obOoramas BceneHHyo aneMeHTaMu,
HEO0OXOIMMBIMHU ISl )KU3HU.

CrnydaifHO€ 3TO CBOMCTBO Hamie BcenenHoit uimu npenomnpenenennoe? Jlomxna i Obuta
SBOJIIOIMSL HENPEMEHHO MPHUBECTH K POXKJIEHUIO TallaKTUK, K (OPMHUpPOBAHUIO B HHUX
MAacCCHUBHBIX 3B€3[] U T. J. BIUIOTh J0 HOSIBJICHUS dUBOTO BEIIECTBA U PAa3yMHOIO cyllecTBa?
Tyt MBI BCTymmaem B caMyl0 COBPEMEHHYIO HaTyp(pmiocodckyro 00JacTh, M3YHAOIIYIO TaK
Ha3bIBaeMblil aHTponHbIi npuHuun. [loncToneTus Hazaa, pazaymbiBas o (yHIAMEHTAIbHBIX
cBolicTBax Beenennoii, MockoBckuid pusuk Adpam JleonnaoBud 3ea1pMaHoOB CPOPMYITUPOBAT
ero Tak: «Mbl fBIeMCA CBUAETEISIMU IPOLIECCOB OIPENEICHHOIO THIIA, MOTOMY 4TO
MpOLIECChl MHOTO THUIIA MPOTEKaoT 0e3 cBuzaerenei». B Ttakoil ¢hopMynupoBKe aHTPOIHBIM
MNPUHIMI TOCTYJIMPYET BIIOJHE OYEBUIHYIO Belllb: M3ydass BceleHHYI0, Mbl HENpPEMEHHO
0OHapyXHM Yy Hee TaKue CBONCTBA, KOTOPbIE B MIPOLIECCE €€ IBOJIOLUHU MO3BOJIUIN MOSABUTHCS
HaM, JIF0003HATEIBHBIM 0COO0SM.

B coBpeMeHHOM Buj€ aHTPONHBINA MPHUHLHUII [IEPEPOC ITY MPOCTYIO MBICIL U Pa3BUJICS B
MHTEpECHENIIIee HaNpaBiIeHUE TEOPETUUYECKUX HcciieoBaHuil. Pemaemblie um mpoOiieMsl
nocroitHel Co3farensi: MOXET JIM BCEJIEHHAas C COBEPILEHHO MHOI reoMerpueil (Hampumep,
C IpyrUM YHCJIOM MPOCTPAHCTBEHHBIX H3MEPEHUN) U WHOU (U3MKOU (Ipyrue 3HaYeHUs
MHUPOBBIX KOHCTaHT) ObITh MpuOexuieM ku3Hu? EnnHcTBeHHa i Haa Beenennas wim ux
6ecunciieHHo MHOro? PazHooOpa3Hbl Jid Mpu 3TOM UX cBOMCTBA? MOXKHO JIM MPOHUKHYThH U3
OJIHOW BCEJIEHHOUW B JIpyryto? MOKeT Ju pa3yMHOE CYyIIECTBO KOHCTPYHPOBATh M CO3/1aBaTh
BCEJICHHBIE C OIPEIEIICHHBIMU CBOIicTBaMH? Bo3MOKHA T KOHKYpEHIUSI BCEJICHHBIX, U €CIIU
7la, TO BCEJIEHHbIE C KAKUMU CBOMCTBAMU UMEIOT 00Jiee BBHICOKHII IIaHC COXpaHUThCs? B aTux
acTpo(u3MUYECKUX BOIPOCaX YYBCTBYETCS BiIMsSHHE OuWOJOruu. B HekoTOopoMm cMmbIcie
AQHTPOIIHBIA TPHHIUI JaeT Pa3BHTHE AIBOJIOINMOHHOMY npuHUMNy JlapBuHa. BeiTh MOXeT,
KOIr1a-HuOyAb U acTpopU3MKHU MPUIYT B BBIBOAY, uTO Hamia Bcenennas chopmupoBanach B
pe3ynbTaTe €CTECTBEHHOTO (MJIM UCKYCCTBEHHOT0?) 0TOOpA.

Tak sim y:x npocra Beesiennasn?

Bcerpeuasice ¢ 6uonoramu, s mMOpol YyBCTBYHO C UX CTOPOHBI CKPBITYIO 3aBHUCTh. MHE
KOKETCs, OHMU 3aBUAYIOT HAIIed TMPECIOBYTONM  «aCTPOHOMHYECKOW  TOYHOCTH.
JleficTBUTENBHO, TIO O0IIEMY MHEHHIO, aCTPOHOMUS — cTapeiiias u3 Hayk. Cauraercs, 4To
OHA JAaBHO W TBEPIO ONMHUPACTCS HA 3aKOHBI (DU3UKU M MATEMATHUKH, a TIOTOMY IMPEISTHHO
ToyHa. OTKpoeM Yy4eOHMK KOCMOJIOTHH: JBYMS-TPEMS YPAaBHEHHSIMHU OIKCAaHA SBOIOIHUS
Bcenennoii! Otkpoem mMoHorpaduio nmo (usuke 3Be3/: HECKOIBKHUMH (POpMysiaMH OTHCaHa
SBOJIIOIMS 3BE3/bl, ITpHueM Jito0oi! buonoru numib medraror, 4yTo Korja-HUOyIb MX Hayka
TOX€ JOCTUTHET TAaKOro ypoBHS. M3BECTHBIA CHEHHAIKMCT IO 3BOJIOLMOHHOW TUHAMUKE
Maptun HoBak cuurtaet: «Eciii BO3MOYKHO MOJHOE U OKOHYATEJIbHOE MOHMMAaHHUE 3aKOHOB
OMOJIOTMH, TO OHO OOS3aTeTBbHO BBINVIAUT KaKk HA0Op MaTeMaTHYECKUX YpaBHEHUMN»
(Baxc X. Kak paccunrtars 3Bosonuio? // B mupe nayku, 1/2009, c. 16—-17.).

A mpaBJia M, 4TO aCTPOHOMBI YK€ «ITOBepHIin aredpoit rapmoHuto» Beenennoit? B oteer
Ha T0I00HBIE BOMPOCHl MHE BCIIOMHHAETCS OJMH UCTOPUYECKHH aHEKJAOT. MHOrue rojsl B
Hay4HO-TIOMYJSIPHON  JIUTEpaType MHUTHPOBAIACH PEIUIMKA 3HAMEHHUTOTO aHTJIMICKOTO
actpodusuka capa Opena Xoiina 0 TOM, 4TO «HET HUYETO MpOIIe 3Be3ab». [lonBeka crycTs
ATOT 3MU30J BCIIOMHWII aHTJIHICKUI acTpoHoM [Iurep ®enrer: «Kak oueBuaen Mory ckasarh,
YTO 3aMEYaHHe O MPOCTOTE 3Be3] ObLIO crenaHo Ppemxom XoiioM (Toraa eme He CIPOM) Ha
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KOJUIOKBHYME, KOTOPBI OH MPOBOJWI B cTapoil obcepBaTopckoii Oubnnoteke B KemOpumxke.
Hackonbko s momHio, ¢pasa Xoijga, TpPOU3HECEHHAss C €r0 HM3YMHUTEIBHBIM CEBEPHBIM
aKLEHTOM, 3Bydajla Tak: «B mnpuHnune 3Be3na MMEET TOBOJBHO IPOCTYIO CTPYKTYPY».
B otBet Ha 310 npodeccop Peaman 3amerni: «Bbl Obl TOXE BBITIIAIEIN TOBOJIBHO MPOCTHIM,
®pen, c pacctosHusl B necATh napcekoBy. (Fettgett P. B. Simple stars / The Observatory,
v. 115, 1995, p. 95.)

['myOGokuii CMBICIT 3TOTO 3aMeuUaHusi OTKPHIBACTCS HaM MOCTENeHHO. Yem aeranbHee MBI
M3y4aeM 3Be3[bl, TeM O0Jiee CIIOKHBIMU BBIIVISIAT UX CTPYKTypa M IoBelaeHHe. Tak 4rto
BIIOPY COTJIACUTHCS C BBICKA3bIBAHMEM aHTIIMICKOro actpoHoMma J[kona bpayna: «Bompeku
n3BeCcTHON peruimke @pena Xoina 3Be3[bl HE TAK YK MPOCTHI, MO KpaHEW Mepe Kornaa
M3ydYaellb UX C PaCCTOSTHUA B 5 MUKpoOTapcekoB, kak B ciydae ¢ Cosnnem» (The Observatory,
v. 114, 1994, p. 124.) Uem nosbliie M1 BHUMATEIbHEE Mbl HAOJIOJa€M 32 )KM3HBIO 3BE3/ U JJaXKe
3a camoi Omm3koil u3 HuX — ConHueMm, TeM OoJibllie OOHapYKHBaeTcsl 3arajok. OTO
HE O3HAYaeT, 4YTO HEKOTOPble M3 HUX Mbl HE pa3rajiblBaeM, HO UX YHCIO OT 3TOrO
He yMeHblIaercs. B aTom cmbicne cOnmmkeHue OMOJIOTMM M aCTPOHOMHMHM HAET C JBYX
HaIpaBJICHUN: OHOJIOTM HAXOAST IPOCTbIe MAaTeMaTHYECKHE 3aKOHOMEPHOCTU B IKHBOM,
aCTPOHOMBI OOHAPYKHUBAIOT HEMBICIIMMOE pa3HOOOpa3ue KOCMUUYECKUX MPOIECCOB.

X0Ts1 GMOJIOTHIO0 OOBIYHO HE OTHOCST K TOYHBIM HayKaMm, MOCKOJIbKY OHA €Ile He I0CTHUIJIa
MOJIHOM O/JIHO3HAYHOCTH, CBOWCTBEHHOM BBICOKO MAaTE€MaTHU3UPOBAHHBIM JUCIUIUIMHAM, S
BIKY B 3TOM 3a0nyxaeHue. buonorus nanexo Brnepenu pU3MKU U aCTPOHOMMH, €CIIU YUECTh
CIIOXHOCTb €€ 00beKTa. Y Hac, aCTpOHOMOB, ellle He pojuics cBoit Kapin JIunuel, KoTopbiit
IpuUBe Obl B HOPSAJOK CUCTEMATUKY aCTPOHOMUYECKUX OOBEKTOB U CUCTEMY MX Ha3BaHUMU: y
aCTPOHOMOB Macca Kypbe3HbIX TEPMUHOB THIMa OEbIX, KPACHBIX U KOPUYHEBBIX KapJUKOB,
IUTAaHETapHBIX TYMAHHOCTEH, METEOpPOUJI0B-METEOPOB-METEOPUTOB, KBA3apoB, IIYJIbCAPOB
uT.1m. IlosTomy, OBITP MOXET, HaM e€Ille paHo AymaTb O cBoeM JlapBuHe u CTOMT
[103aBUJIOBaTh OMOJIOTaM, CPed KOTOPBIX YK€ TPYIWICS YUEHBIH, CO3AaBIINNA TPaHAMO3ZHYIO
TEOPHUI0 00 IBOJIIOINH KUBOTO BeliecTBa BeeneHHO.

HAYKA, TEXHOJIOTUSA U MAT HAL.
Ymo6epTO IKo0

«JKoJ10rudg M >Ku3Hb» N24., 2008

Ymbepro ko (p. 1932 r.) — UTANBIHCKUN NPO3aUK, CEMUOTHUK, KYJIbTYpPOJIOT, ICCEUCT.
[IpenogaBan 3CTETHKY M TEOpPUIO KYJIbTYpbl B YHHBepcuTeTax Munana, @uopeHunu u
Typuna. Ilpogeccop bosonckoro yHuBepcurera. IloyeTHbIi JOKTOp MHOMKECTBa
HMHOCTPaHHBIX YHUBEPCUTETOB.
K kakoit O6b1 007aCTH YeTOBEUYECKON ACATEIHPHOCTH HUA oOpamaincs YMOepTo K0, OH CTaBUT
nepes1 co0o# 3a7auy MPOBECTH MOJIHOE UCCIIEI0BaHUE, TTOCKOJIBbKY MOJIAraeT, YTO UIEH UMEIOT
cormanbHy0 Qynkiuo. OH uccneayer npoodieMy HaKOTUICHUS U TIepeIauu 3HaHUM, MECTO U
poJib HAyKd B COBPEMEHHOM OOIIECTBE, YBIEKAaTEIbHO OIKCHIBAS CKJIAbIBABIINNCS
UCTOpUYECKH 00pa3 HayKH, a TaKKe co0JIa3Hbl M OACHOCTH, IOJICTEPEratoIIie YUeHOTO B €ro
B3aMMOOTHOLIEHUSIX C COBPEMEHHBIM O0OlIecTBOM. TakoBa Tema €ro BBICTYIUIGHHUS Ha
MEXAYHApOJAHOW KOH(EpEeHLUU IO BOIpocaM HaydyHOM uHopmanuu B Pume B HOsA0pe
2002 rona, KOTOpO€E MBI ITPEAJIaAraéM BHUMAHHUIO YUTATEIICH.

Mpl cuutaeMm, OyATO >KMBEM B 3IOXY, KOTOPYIO, OTOXAECTBISAS BECh IMEPUOJ C €ro
HayanoM, Wcaits bepnmun (Mcaits bepnun (1909-1997) — anrnmiickuii mosivtosior
[ucaTellb  POCCUHCKOro  MpOUCXOXkJeHusd) Hapek BekoMm IlpocBemenus. Paccesuiach
CpEIHEBEKOBas ThMa, SIBUJIACh BO3POXKACHUYECKAs! KPUTHUECKAs MBICJIb U C HEIO0 CaMO MOHSTHE
Hay4YHOM MBICJIH, U BCEM HaM CBONCTBEHHO QyMaTh, OYATO HbIHE Yy HAC TYT HACTyIMWJIa 3pa,
KOI'/Ia HayKa cTaja IJ1aBHOI0 CUJION U APUT MOBCEMECTHO.

YecTHO cKa3aTh, 3Ty M0 aOCOJIIOTHOM BCE3HAYHOCTHM HAYYHOIO IMOJX0Ja, HJIEIO,
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KOTOPYIO B MPOCTOTE aymieBHOM mpoBo3riacui Kapayauu B «'umae CataHe», Ty ke, 4TO —
B 3a0CTpeHHOM BHJIe — ObuTta ocHOBOU «KommyHmctrueckoro manudecrta» 1848 roma, —
3Ty UJEI0 MPOINOBEAYIOT B OOJBIIMHCTBE pEaKUUOHEPhl, CIUPUTYaIbl, laudatores temporis
acti, a He ydensie ([Ixo3y> Kapayuun (1835-1907) — «mo3T Haummy», NEPBBIA UTAIbSTHCKAM
naypear HoGeneBckoil mpemMuH, aBTOp UCTOPUYECKHX M TpakJaHCKUX oJ. Croupuryaibl —
¢unocodckoe TeueHne BTOpoi TooBMHBI XIX Beka Bo @panmum u  Uramum,
MIPOTUBOIOCTABISABIIEE MPEOOIaalollMM HANpaBJIEHUSM MbBICIM — MaTepuaiusMy U
MO3UTUBU3MY — CBOIO META(PU3UKY, BHIPOCUIYIO U3 TPAJAULIMOHHOTO KaTOJIMULIU3MA.

Laudatores temporis acti (1aT.) — XBaJsIye MPOILIOE. ).

PeakunoHepbl, a He ydeHble pa3BEPTHIBAIOT IMEpe]] HAMM YCTpallalollhe KapTHHBI,
MIOX0XKME Ha HAy4YHYI0 (AHTACTUKY: KapTUHBI MHUpPA, KOTOpPBIH, OTPUHYB BCE OCTajbHbIE
LIEHHOCTH, IPEJaJICAd U NOKJIOHWICSA BEpEe B HayyHbI€ HUCTUHBI, B MOILb TEXHOJIOTUU. MoJenb
SIOXM, IMOJYMHEHHOM HayKe, B IJla3aX HPOTUBHUKOB — HMMEHHO Ta, TpUYM{} KOTOpOi
nzobpaxan JIxo3y> Kapayuuu B «'umnae Caraner:

Ocmaswv cBotl 1a0aH, non, ynpausb Kaouno!

Hem, ne omcmynum ovsigonvckas cuna!

Boccnasvca, Camana, epazoé cpazue —

Tw1, Pazyma senuxomownwiii 63pvig!

Buumau, Caman, morumeennomy 308y —

Tt nobeoun nonoscxkoeo Heeosy!

Te, KTO BHUMATEIBLHO YHUTAET 3TOT TEKCT 1863 roma, BUIAT, YTO TaM MPHUBEICHHI B
KayecTBE CATAaHWHCKUX TEpOEeB, OJIOJIEBAIOIIMX 3aCHJIbE€ PEIUTUH, BEAbMBI M AJIXUMHUKH,
BEJIMKHE epeTHKU U pedopmaropsl, oT I'yca 1o Caonapossl 1 Maprtuna Jlrorepa (S I'yc
(1371-1415) — demicKui PENUTHO3HBIA JeATeNIh, HuIeoJor demickor Pedopmarun.
(dxuponamo  CaBonapona  (1452-1498) —  wuranpsHCKUM  MOHAX, [IPOMNOBEIHUK,
noneITaBIIMics npespatuTe Onopennnio B «I'pan boxunit». Kasnen o npurosopy I[lanckoro
cyna. Maptun Jlrorep (1483—1546) — penuruo3HbIil nesTeab, OCHOBOTIOJOKHUK HEMEIKON
Pepopmannu, aBTOop mepBoro mepeBoga CpsmienHoro [lucaHusi Ha HOBBIE €BPOTIEHCKHE
a3bIkM  (Ha Hemenkuil — B 1533 T.), HO HET HHU OJIHOTO YUYEHOIO, HET Ja)Ke HaIlero
COOTEYEeCTBEHHUKa  ['ammies, koropoMy  mojarajocb  Obl  [POCTO  OYapoBaTh
aHTHKJIEpUKAJIbHYI0 U pecnyOnukanckyro aymy Kapayuun. ¥ Kapayuum na mecte [anunes
MHOM MJleallbHbI Tepol, MHOE BOIUIOIIEHHE MoOeabl pasymMa Haja Bepoil. DTOT repoil —
[1apoBO3:

Jluenosuono, cmpaxontooHo, uyouwue uepaem,

Paccexaem oxeanwi, 3emnio obecaem,

Buxpu, ovimel uzpwvieas, nodobno eynkany,

IIpeodonesaem 2opvl, pagnuny npocmpanmy;

IIponacmu nepenemaem — u 6He3aNHO 8 20pbl

Ymexaem, nponuyas ux maiinvie Hopul,

U onamu, npotids 2nybunsl, 1100AM U NPUPoOe

3b1uHbIM 30860M 8036euyaem o0 c80emM NPUxooe.

To ectp maxe [[xo3y> Kapayduu, neHUMBIINK KJIACCUKY, HO IIOJBEPKEHHBIA CTPACTAM B
JyXe CBEXEH POMAaHTUYECKOW MOJIbI, BUJIE] TOPKECTBO pa3yMa B TEXHHMKE, a HE B HAy4YHOH
ujee. OTO UHTEPECHO, U OTCIO/Ia MBI [TOBEAEM MBIC/Ib O MPOTUBOINOCTABICHUN MEXAY HAyKOU
Y TEXHOJIOTHEMN.

Jlroau ceroAHsIIHEro JHS HE TOJIBKO 0XHAAI0T OT TEXHOJIOTUH HEITOMEPHBIX JOCTHUKEHUH,
HO MpsAMO TpeOYyIOT MX, IPU 3TOM HE OTIPaHUYMBAs PAa3PYLIUTEIbHYIO TEXHOJIOTHIO OT
TEXHOJIOTUU CO3UAATENbHONU. JIeTH BOCHUTBHIBAIOTCS KOMIBIOTEPHBIMU HIPaMH, IOJAraroT
HAyIIHUKU TPUPOTHBIM OTPOCTKOM €BCTAaXUEBBIX TpYO u ApyxkaT 1o MurepHery. OHU KUBYT
B TEXHOJIOTUH, OHU HE B COCTOSTHUU MPEJCTaBUTh ce0e, Kak MOT Obl CYIIECTBOBATh MHOM MUD,
MuUp 0€3 KOMITBIOTEPOB U Jlaxke 0e3 TeneoHOB.
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Ho c¢ naykoil takoil Omu3octu He BeIXxoauT. CpeactBa MaccoBo MHGOpMaluu caMu
MyTalT HAYKy C TEXHOJOTHUEN U, K COXKAJIEHUIO, 3aIlyThIBAIOT MyOJIMKY, Ta HAYMHACT CUUTATh
HayKOM BCE, YTO UMEET OTHOLIECHHE K TEXHOJIOTUHU, U IIPU 3TOM HE BEJIAeT, B UEM COJIEpIKaHUE
HayKH, ¥ HE 3HAeT, 4YTO TEXHOJOTHS — TOJBKO MPHUIATOK, TOJIbKO CIEACTBHE, HO HHKAaK
HE IePBOCTENEHHOCTb.

TexHonoruss — 3To Korja npejajgaraercs Bc€ u cpa3y. A HayKa JIBUYKETCS TIOCTENEHHO.

[Tons Bupumibo (ITons Bupunvo (p. 1932) — ¢panimy3ckuil apXUTEKTYpPHBIH KPUTUK U
¢unocod, 0OCHOBOTIOJIOKHUK JAPOMOJIOTHH (HayKu O ckopocTH, ¢ 1980 r.) Tak ommcan Hamry
AMOXY: BCEX 3axBaTuia (s1 Obl BRIPA3UJICS — 3arMIHOTU3UPOBANA) CKOPOCTh. I JIaBHBIN 3HAK
HaIIero MUpa — CKOPOCTh, 3TO yraJiajiu C ONepeKeHUeM (QyTypHucTbl. Mbl kKenaeM TpaTUTh
He 0oJbllie YeThIpex yacoB Ha nepesersl u3 Ctaporo Csera B HoBblil. MBI Tak MPUBBIKIN K
OBICTPOTE, YTO JOCayeM, KOTJa MEAJIEHHO IPY3UTCS 3JIEKTPOHHOE MUChMO WM 3ala3/bIBacT
CaMoJIeT.

OpHako 3Ta TEXHOJIOTMYHOCTb JKM3HM HMCKOJBKO HE SKBHBaJEHTHa HaydHocTh. OHa
TOXJIECTBEHHA, €CJIU YTOJTHO, MAarH4HOCTH.

UYro xe Takoe Marus, 4eM OHa Oblja Ha MPOTSKEHUH CTOJIETUI U YeM SIBIISIETCS CEroJIHs,
nyckail B 3akaMy(QuInpoBaHHOM BHie?

Marust o3HavyaeTr Bepy, OyJITO MOXXHO NEPECKOYUTh B OBICTPOM TEMII€ C MPUYMUHBI Ha
pe3yJbTaT, OIYCTUB MPOMEXKYTOUHBIN Mpolecc. TkHYTh OyiaBKoOM B H300pakeHUE Bpara — U
Bpar norudHer. IlpousHectu 3aBeTHyr0 (OpMYyILy — JKele30 CTaHeT 30JI0ToM. Bo33BaTh K
aHrelaM M Yepe3 aHrelioB HallpaBUTh BaXKHYI0 HHpopMmanuio. beHenukTuHckuili adbOat
Tpuremuit (XV B.) BBICTYNHJI IPOBO3BECTHUKOM COBPEMEHHBIX IIH(POBAIBHBIX MAIIMH,
pa3pabaThiBasi CUCTEMbI CEKPETHOTO KOJIMPOBAHUS Ul Mepeadd MOCIaHUM OT MpaBUTENeH
BOeHayalbHUKaM. Bce cxembl Tputremus B Hamie BpeMsl 3alpoCTO B3JaMbIBAIOTCS Ha
KOMIIBIOTEPE, HO JJIsi €r0 COOCTBEHHOTO BPEMEHM OHHU ObLIM JIOCTAaTOYHO I'e€HHaJbHBL Tak
BOT, YTOOBI CXEMbl CMOTPEIHCH IOANNETUTHEE, aBTOpP H300pa)kaJl CBOIO TEXHUKY Kak
BOJIXBOBAaHHWE, BKJIIOYalollee B ce0s CO3bIB AaHIENIOB, KOTOphIE 03a00TATCS IEPEHECTH
MO JaIbINE U TOKOH(MUIEHITHATbHEE Hally 3amn(poBaHHYI0 HHPOPMAIIHIO.

Marust — 3TO KOrja He [MOKa3bIBAIOT JJIMHHYIO LENb CIEACTBUH MU NPUYUH U B
OCOOCHHOCTM KOI'Jla HE IBITAIOTCA IPOBEPUTH ATy LEMNb METOJAOM MOBTOPSEMBIX
sKcnepuMeHToB. Uyno coBepiiaercs cpasy, B TOM-TO Kpacota Maruu. OT mnepBOOBITHBIX
KYJIbTYp 1O IMpOCBETIeHHOro Bo3pokieHus u jajiee 10 CEroOJHSIIHEro IHS, 10 MHUpHAal
OKKYJIbTHBIX CEKT W TpYI, KHIIaumx B MHTepHeTe, — Bepa B Maruio, HaJexJa Ha Maruio
OTHIO/Ib HE yracia 10 BOL@PEHUH OTIBITHOM HayKH.

CrpacTh K CTPEMUTEIbHBIM NEPECKOKAM OT MPUYMH K pe3yjbTaTaM OJIMLETBOpUIach B
TEXHOJIOTUH, KOTOpasi BOCIPUHUMAETCS KaK J0Yb HayKd. A CKOJIbKO MPHILJIOCH MOMNBIXTETh,
4yTOOBI OT NEPBBIX KOMIbIOTEpOB IleHTarona, ot «3Jnea» ¢upmbl «OIUBETTH» Pa3MEPOM C
LEeTYyI0 KOMHATy (IOMHUTCS, OTPeOOBAIMCH Mecslbl porpammuctam u3 Mepeu (B ropone
Uspes (0ou3 Typuna) unxkenep Kamumno Omusertn B 1908 r. ocHOBanm jereHiapHyro
KoMIaHuio «OJIMBETTHY», MPOU3BOAUBIIYIO II€YaTHbIE MAIIMHKH, a TIO3HEE — KAJBKYJIATOPbI
u KommbioTepbl. Pupma BHeIpuia B CBOW OBIT MHOIME BHJbI COIMAIBHBIX 3a00T O
pabOTHUKAX W TOPJAWJIACh MOYTH HYJIEBOW TEKy4decThlo KaapoB. B 1950-e romsr xommanus
«OnuBeTTH» HA4YMHAET pa3pabOTKU BBIYMCIUTENBHON TEXHUKH BMECTE€ C HEKOTOPBIMU
naboparopusimu CIHA (Konnektukyr) u cosnaer «Elea 9003» — mnepBblil KOMIBIOTED
UTANbSIHCKOM KOHCTPYKIIMH.), YTOOBI 3aCTaBUTh CBOET0 MACTOJOHTa ChIrpaTh Mapul u3
¢unbma «Moct uepe3 peky KBait», kK HOUMOBEpPHOMY MX CYAacTbiO U TOPAOCTH) AOHTH 10
HAIIero ¢ BaMM «IBIITONA», Iie UMeeTcs Bce U cpa3y? TexHoJIorus U3 KOXKu BOH JIE3€T, 4YT00
3aTylieBaTh MOPSAJOK IPUYUH U CIEACTBUM, ClleNaTh BUJ, YTO MPHUYMH HE CYIIECTBYET, YTO
BCE€ BEPIIUTCS caMO cO00H, BOJIIIEOHO.

[lepBple KOMIBIOTEPILMKY IHCATN Mporpammbl Ha belicruke, KOTOpbIN ObUT HE MATUHHBIM
SI3BIKOM, a SI3bIKOM TOYTH MHCTUYECKUM (MBI — I€pBbI€ KOMIIBIOTEPHBIE MOJIb30BATEIN —
HE 3HaJM S3bIK MAIIMHbI, HO IOHUMAaJH, YTO JaObl BHIHYJAUTHh MAIllMHHBIE YUIIbI CBSI3aThCS B
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OTPE/IENIEHHYIO LENOYKY, UM 0053aTeNIbHO CIIEyeT AaTh MYYUTEIbHO CJIOKHBIE HHCTPYKIUU
Ha XUTpoM OuHApHOM s3blke). BmocnenctBum cucrema Windows 3a0KKynbTHpOBaia 3TO
IIporpaMMUpOBaHKe Ha si3blke belicuk, moTpeduTens Ha)KMMAaeT Ha KHOTIKY U IEPEBOpPAaYUBAET
MIEPCIIEKTUBY, CBSA3BIBACTCA C 3aMOPCKUM KOPPECHOHJEHTOM, IIOJy4aeT pe3ysbTar
aCTPOHOMMYECKOTO pacyera; MoTpeOUTe b OCTACTCA B IIOJHOM HEBEJICHUH, KAKUM K€ IMyTEM
OH jomen a0 3Toro (amyth-To Obul!). KOMIBIOTEpHBIN TMOJIB30BATENh BOCHPHUHUMAET
KOMITBIOTEPHYIO TEXHOJIOTUIO KaK Maruio.

HaBepHoe, mokaxkeTcsi CTpaHHBIM, YTO 3Ta Marmyeckass MEHTAJIbHOCTh XMBy4Ya B Hallle
BpeMsi, HO CTOUT MOCMOTPETh BOKPYT, U Mbl YOEIUMCS, YTO Marus MOMyJsipHa MOBCEMECTHO.
[ToBcroy npaBsT Gajl CaTAHUHCKHE CEKThI, 1I0JI OOKOM Yy HAcC MCIIOJIHSIOTCS CUHKPETUYECKHE
o0Opsiibl — T€ caMble, 32 KOTOPHIMH COBCEM HEIABHO AHTPONOJOTH €3/UJM B JAJEKyIO
bpasunuto, a ceronHss MOHCEHbOP MUJIMHIO yCTpauBaeT CBOU pajieHus B Pume, xoTsa Pum —
OTHIOJb HE baus.

W naxe TpaauLMOHHBIE pEIUTHM BCE 4Yalle OTCTYNAIOT, JpO’Ka, 0] HATUCKOM
MHOTOOOpa3HbIX YYXHX pHUTyaloB M, JAa0bl MOJMaHUTh NyOIMKY, HBIHE IEpPEecTaloT
oOcyxJgaTb NyOJIMYHO U TaKyld TEMaTHKy, KaK TauHCTBO Tpouubl (XOTs BOOOILE-TO
OOroCjIOBCKME  JAMUCIYTHI, XOTb M  IOJAYMHEHbl OCOOBIM  KPUTEpHUSIM, BCE-Taku
METO/I0JIOTMUECKU OJIMKe K HayKe, HEXKEIM K Maruu, yX XoTsl Obl 10 OJTHOMY TOMY, YTO OHHU
pa3BUBAIOTCS IOATAIHO, CTYNEHb 3a CTYNEHbIO, LIar 3a IIaroM),— MU MPEeANOYUTaIOT
MPenoJHOCUTh comecTBue CBstoro Jlyxa kak MTHOBEHHOE Yy/JI0.

Pazoupast mpo6iemy Tpowutibl, 60TOCIOBCKAS MBICIIh MPOJABUTAIACH 110 TIPABUIJIAM JIOTHUKH,
MOATAIHBIM METOJIOM, BBIKJIAJbIBAasi apIyMEHT 3a apryMEHTOM JJIsi JI0Ka3aTelbCTBa, YTO 3Ta
TallHa MOCTUTHYTA (WK YTO OHA HEMOCTMXXKHMMa). A MBICIIb Maruueckas BbIBOJUT Ha MEPBBIH
IUIaH  CaKpaJbHOCTh, TAaWHCTBEHHOCTb, TPAHCLEHAEHTHOCTb, KOTOpas HMCXOJUT OT
XapU3MaTUYECKON MHCTaHIMM, U UMEHHO 3TOW TaMHCTBEHHOM XapHU3MaTUYHOCTHIO (OTHIOIb
HE TPYAHBIMHU OOTOCIOBCKUMH CUJUIOIM3MaMU) 3aBOPAKUBAET LIUPOKHUE MACCHI.

CMU npu nepBoil BO3MOKHOCTH >KHMBOIMCYIOT HaM HayKy Kak Maruio, a3Ta mnepBas
BO3MOXHOCTh IPEJCTaBIsSIETCS, KaK TOJBKO Hayka HayMHaeT o0elarh Kakylo-TO
MOTPSCAOLIYI0 TEXHOJIOTUYHOCTb.

CaMm co0010 BO3HHKAET «HU3KHI CroBOp» MEXIY YYEHBIM U Macc-Meua, IOTOMY YTO
YUEHbIIl HE COCOOEH YCTOATh Iepell CcoOla3sHOM, OH JaXke CYHMTAeT CBOUM JIOJIFOM
paccka3bIBaTh O CBOEM HccienoBaHuU. MHOrga 3To MOJIe3HO Ui MPUBJIEYEHUS CIIOHCOPOB,
MHOTJa MCCIeA0BAaHUE MPOCTO MPHUSATHEE NMPEAbSIBUTh MUPY B KAu€CTBE OTKPHITUS €Ile 0
HEU30EKHO TPSAYIIEro pa30odyapoBaHUsA, JO TOT0, KOTAa OOHApPYXHUTCSA, YTO OOEIIaHHOTO
pe3ysibTaTa BOBCE HETY HA 30JI0TOM OJIFOJICUKE.

Mpl Bce MOMHUM MOAOOHBIE AMHU30/bl, OT SBHO IMPEKIEBPEMEHHO Pa3peKIaMUPOBAHHOIO
«CeKpeTa XOJIOJHOTO TEPMOSJIEPHOTO CHHTE3a» 10 IOCTOSHHO OO0EIIaeMoro jeKapcTBa OT
paka. OTto Tpuymd Bepbl B Marui0, B MTHOBEHHOCTh. TpPYyIHO OOBSICHUTH ITyOJWKE, YTO
HayyHasi paboTa — 3TO TUIIOTE3bI, ONbITHI, OLIMOKH U pa3dopsl omubok. Korna cnopsr, uro
NocTOBEpHEE — oO¢ulLMaibHasi MEAULIMHA WM 3HAaXapcTBO, BOMPOC IO CYTH CTOUT TaK: K
yeMy JKJaTh TpHU roja OOEUaHHOIO HAayKOW, €ClId MOKHO HOJYyYUTh MOMEHTAJIbHBIN
pe3ysbTaT OT albTEPHATUBHON MEIUIIHbI?

Henasuo I'apartunu B xxypuane CICAP (CICAP (Comitato Italiano per il Controllo delle
Affermazioni sul Paranormale, WrtanpsHCKUA KOMHUTET 10 TPOBEPKE CHUTHAJIOB O
MapaHOPMaJIbHOM) CymiecTByeT ¢ 1989 1. m 0O0bequHACT MHTEIICKTYaJIOB, TEICBU3MOHHBIX
KYPHAJIMCTOB U J1aXKe HECKOJIbKO HOoOeneBckux jaypearoB. Cuibuo I'apartunu (p. 1928) —
uTanbsHCKUM  (dapmakosior, ¢ 1963 r.  ocHoBarenrs u  jgupektop  MHctutyTa
¢dapmaxosiornueckux uccinenoBanuii «Mapuo Herpw» B MunaHe, akTUBHBIN uieH paboueit
IPYNIbl U COTPYIHUK BbllyckaemMoro Komurerom pa3 B JBa Mecsla KypHajia) CHOBa
Hamucas, 4To eciau OOJIbHOM MpHHSUI JIEKapCTBO M BCKOPOCTU BBI3ZAOPOBEN, 3TO €Ille
HE JI0Ka3aTelIbCTBO, YUTO UMEHHO JIeKapcTBO cpaborano. CyliecTBYIOT, IO KpallHel Mepe, ellle
nBa OOBSCHEHUS: BO-IEPBBIX, MOIJIA MMETh MECTO MPHUPOJHAs PEMUCCHUS, U JIEKapCTBO
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MOJCWCTBOBAIO TOJBKO KakK IJIanedo; WM, BO-BTOPBIX, MPUPOJHAS PEMUCCUS MOTjia OBbITh
YK€ Ha MOJCTyNax U paHbllle, a JIEKAPCTBO TOJIbKO OTJainio ee. Ho BbI Tosbko nmompoOyiite
NpeIbsBUTh LIMPOKON MyONMKE JBa ATHX NOCIEAHMX paccyxkiaeHus. He Oymer Bam Hu
MaJieHIend Bephl, TOCKOJBKY JUISI MarudecCKOW MEHTaJbHOCTH BCErO Ba)KHEE OBICTPHIN
mpouecc, MoOeTHbIM MEXaHU3M CBS3M MEXJy IpeanojiaraeMoid NPUYMHON U >KEJTaHHBIM
pe3yJIbTaToM.

B cB3M ¢ 3TUM MOXKET MPOU30MTH, Ja U JIEUCTBUTEIBHO MPOUCXOIUT CTPAHHAs BEIllb:
ype3alTcsi  CpPeACTBa, OTBOJAUMBIE Ha  HayKy, a OOIIECTBEHHOCTb  COBEpPILEHHO
He Bo3MylaeTcst ypezaHueM. OOIIeCTBEHHOCTh BO3MYTHJIach Obl, eciu Obl  3aKpbUIU
OOJILHUILY WJIM MOBBICHIIM LIEHBI Ha JIEKAPCTBA, OJJHAKO OHA OCTAe€TCs HEBO3ZMYTHMOM, KOrjaa
NPUKPBIBAIOT JOJTME€ M MeAJeHHble HaydHble wuccienoBanus. Hy camoe Oosbiiee —
BO3HHMKAET HEYIOTHOE UYYBCTBO, YTO KaKHe-HHUOYAb SIAEPIIMKH TOTO M KIU AMUTPUPYIOT B
AMepuKy (XOTS YTO CKaXellb, aToMHas Oom0a-TO Bce paBHO y aMmepukaHieB). Hukto
HE CO3HAET, YTO HMMEHHO 3TOT CPBIB JOJIOr0 HCCIEJOBAaHUS CTABUT IOJ] BOIPOC HOBOE
JIEKapCTBO OT TpHIINa WM BBOJ B 3KCIUIyaTalliI0 HOBOI'O aBTOMOOWIISI HA 3JIEKTPUYECKOM
xony. HuKTO He cBS3bIBae€T HayudHble OSKCIIEPUMEHTHI, C OJHOW CTOpPOHBI, M JIEUEHUE
MOJIMOMHUEIIUTHOTO MaJlbulKa — C APYroil, HOTOMY YTO LENb MMOCIEICTBUN U MPUUYHH B 3TOM
cllyyae JUIMHHas, OIIOCPEJOBaHHAs, HE «pa3-[IBa-TpU», KakK IIoJlaraercs I0 IpaBHJIaM
BOJIILIEOCTBA.

Bce mbl moMHuM BblTyck cepuana «Ckopasi HOMOIIb», B KOTOPOM AOKTOp I'puH ornamaer
nepesl JJIMHHON Ouyepelpl0 MAalMeHTOB BEJIMKYI0 HAaydyHYK0 HOBOCTb: TE€M, KTO 3a0oJieln
IPUIIIOM, HE OyIyT MPONHCHIBATH AHTUOMOTUKH, MOTOMY YTO MpPU TIPUIIE aHTUOMOTUKU
HE IIOMOTal0T. DTOT 3MU30/1 JOBEJ MYOJIUKY 0 TAKOIO HaKajla, YTo 3a3BydalH JIaXKe YIPEKH B
pacoBoi nuckpuMuHanuu. IlanueHTsl BepuiaM B BOJIIEOHYIO CBSA3b AHTUOMOTHUKOB C
BBI3I0pOoBIIeHHEM. Bce CMU yOexaanu ux, 9To aHTUOMOTUKH CIacaroT. B 3TOi KOpOTEHBKOM
LENoYKe IJIaBHeWmas wucTuHa. Talnerka aHTUOMOTUKA — TEXHOTEHHBIH NPOILYKT U
OTIO3HAETCSl KaK TaKOBOM. A pa3dop NMpUYMH U CIOCOO0B OOPHOBI C AMUAEMHEN Ipurina —
3aboTa Besikux HUN.

S m300pazun TYT HENPUATHYIO M Pa304apOBBIBAIOLIYIO KapTHUHY €lle U MOTOMY, YTO B
JIOBEpLIEHHE BCEX 30J1 JJa)kKe HEKOTOpbIE MPABUTENH (KOTOPBIE, €CIM BEPUTh O(PUIIMATBLHBIM
coolOmeHusaM benoro poma, COBETYIOTCS € MaraMM M acTpoJjoramMu) HMHOTAa B CBOMX
MO3ULMAX OJNMKE K YEeJIOBEKY C YJIMIIbI, YeM K 4eJIOBEeKY U3 jaboparopuu. S n3odpaszui 3Ty
KapTUHY, HO HE MOTY ITOPEKOMEHJ0BaTh, 4TO k€ C Heill nenats. Henw3sa yroBoputh macc-
MeJia OTMEHUTh MUCTHYECKHM moaxoa. Maccmenna oOpedeHbl Ha MUCTUIIM3M HE TOJBKO B
MIOTOHE 3a «ayAUTOPHEI», HO U IOTOMY, UYTO UX 00SI3aHHOCTb — KaX/bli I€Hb BBICTPAUBATh
CBSI3M MEXIYy NPUYMHAMU U CIEACTBUSIMH, U CBS3M 3TH OINHUCBHIBAIOTCS CIUIOIIb U PSIOM Kak
maruueckue. CylmiecTBYIOT M BCerjia CYLIECTBOB&JIM, $  COIVIACEH, CEPbE3HbIE
MOMYJIAPU3ATOPBl — YIOMSHY XOTs Obl Moero apyra [[xoBannu Mapus [laue ([>xoBanHm
Mapus Ilaue (1938-2002) — uTanbSHCKUN XKYpPHAJIUCT U MHUCATENb, IITATHBIN COTPYAHUK
crepBa KypHaia «ICIpecco», BIIOCIEACTBUU Ta3eThl «Pemy0Ommka», aBTOp cTarted o
FeHETUYECKUX MaHUMYISIIUSIX C MPOJYKTaMHM MHUTaHUA, 3PaBOOXPAHEHUU, SKCIEIUIUAX B
AHTapKTUKYy, BOEHHbIX KoppecnoHneHuui (bankanel, Adranucran, BoiiHa B I[lepcuackom
3aluBe), cTarel 0 po0oTax, CO3JaHHBIX JJIs Pa3SMUHUPOBAHUS MUHHBIX [10JIEH, pa0OT Ha TEMBI
¢unocoduu u OMOATHKU (dPBTAaHA3Ms), COBCEM HEIABHO ymepiiero. Ho u ais ero ceppe3HbIxX
cTaTel ra3eTbl 0OBIYHO HAXOWJIN TaKUE KPUKIIMBbIE, TAKUE CKAHIAIbHbIE 3ar0JIOBKHU, YTO ATH
3aroJIOBKM OOBIYHO MCKa)kalu cojiep:kaHue crarbh. OCTOpOXKHBIH paccka3 O TOM, YTO
Ha4yMHAET pa3pabaTbiBaThCs BaKLMHA MPOTHUB I'pula, HEU30€KHO CTaHOBWIICS (aH(papHBIM
MMPOBO3BECTHEM: TPHIIN Ha 3eMiie CKOpo ucyesHer 0e3 ciena. (dymaere, Oimarogaps Hayke?
Her, OGmaronmapss Tpuymdy TEXHOJOTHMH, CyMEBIIEH BHEIPUTb B ACCOPTHUMEHT HOBYIO
TIAJTIOJTIO. )

Kak nmomkeHn pearnpoBarh ydeHbBIM Ha Ha30MJIMBBIN 3aIIPOC ra3€TYUKOB, KOTOPBIE KIYT OT
HETrO eXEeIHEBHBIX BOJIICOHBIX obOemannii? YUeHbll JOKEH pearupoBaTth oCTOpoxHo. Ho u
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OCTOPOXHOCTh IOPOI0, KaK TOJIbKO 4YTO Mbl HaOJIOAANU, HE IOMOraer. YUYeHOMY
HE MPUCTANO, C IPYyrof CTOPOHBI, U IOKPBIBATh 3aBECOM TallHbI BCAKYIO Hay4HYH) HOBOCTb,
MIOCKOJIbKY HayKa 10 €CTECTBY CBOEMY — IPUHAJIEKHUT 0OILIECTBEHHOCTH.

Jlymaro, HaM clie[lyeT BEpHYTbCS 3a MapThl HayaJbHOM IWIKOJBI. MIMEHHO ImIKOna U Bce
yueOHbIE LEHTPbl Hapsy CO MIKOJIOM, BKJtoyas Hauboyiee cepbe3Hbleé HHTEPHET-CaWThI,
JOJKHBI TOCTETNIEHHO MpPUYydYaTh MOJOJBIX JIOAEH K MPaBWIBHOMY IPEACTABICHUIO O
Hay4yHBIX Ipoleccax. DTO caMas HeJerkas 4acTb OOydeHHs, MOTOMY YTO U LIKOJIE OYEHb
CBOMCTBEHHO BIMXUBATh B MaMSTh y4JalllUXCsl OTPHIBOUHBIE JaHHBIE, CBSA3b MEKIY KOTOPHIMU
HeroctmxkuMa u MarmyHa. Mamgam Kropu (Mapus Crxionosckas-Kiopu (1867-1934) —
bpany3ckuii ¢Guzuk, aABaxkaAbl Jaypear HoOemeBckol mpeMuH, HCCIeAOBalia SIBJICHUE
PaZvOaKTUBHOCTH M OTKpbUIA pajvii U MOJIOHUH.) IPUXOAUT BEUEPOM JOMOM, IJISIUT — Ha
Oymare MATHO, U OTKpPBIBAECT paauoakTUBHOCTH. [{okrop dnemunr (Anexkcanmep PraeMuHT
(1881-1955) — anrnwmiickuii Oaxtepuosor, yaypeaT HoOeneBckoil npemuu, oOHAPYKUI
CIIOCOOHOCTh ~ COJIEpIKalllerocsi B IUIECEHU MEHUIWIUIMHA YHMUYTOXKAaTh I1aTOTE€HHBIE
MUKpPOOPIraHHU3Mbl) KHUJAET 3aJyMUUBBIA B30p Ha IUIECEHb U TMOHHMMAET: NEHULMWUIMH.
lanuneit mo koneOaHWIO IJIAMEHU B JIaMIIE€ OCO3HAET, 4yTo 3eMisi-To oOpamiaercs. Mbl
HACTOJIbKO MPEKPacCHO IOMHUJIM, Kakyio Tpenky mnojyuwn [anuieil 3a CBOIO HaydyHYIO
CMEJIOCTh, uTO 3a0buTn: ["amiel moHsATHS HEe UMEJ, TT0 KaKoil opouTe 3emiis oOparaeTcs.

Kak M0XHO 0XKHJaTh OT LIKOJIbI KOPPEKTHON Hay4HOW MH(OpMAIMM, KOrJa elle 0 CHX
[Op BO MHOTMX Y4eOHHMKax M BO MHOTHMX XpECTOMATHSX MOKHO IPOYeCTb, YTO JO
Xpucrodopa Konymba mroau cumtanm 3eminto TIOCKOW? Benp 3TO M3BpalieHHe HUCTOPHU.
VYKe NIpeBHUM TIpeKaM IMpeKpacHO ObLJIO M3BECTHO, YTO 3eMJisl Kpyrias, U 3TO 3HAIU U
caJlaMaHKCKHE MYJpelbl, TopMo3uBLINe 3kcneanunto Komymb6a MMEHHO MOTOMY, YTO OHU
TouHee, yeM Komaym0, Bce paccuuTany U XOpOIIO MPEACTABISUTH cebe HACTOSIINK MaciiTad
Halen ¢ BaMHU IIJIAHETHI.

N Bce ke 0HO U3 Ha3HAYECHUI MHTEIIMI€HTa — KPOME KECTKOW U CypOBOM KPUTHUKHA —
3TO MpOCBELIEHHAas Momyispusanus. Bce Mbl IpeBOCX0HO MOHUMaeM, 4To B Mranuu Gonee
yeMm rje Obl TO HM ObUIO HaydHbI paOOTHHUK CUUTAET 3aHATHE MOMyJspU3aliedl aenom
KOMIIPOMETUPYIOIIMM. MexXay TeM BEIMKUMU MOIMyJIsIpU3aTopaMu ObUIM W OWHIITEWH, U
I'eitzenbepr (Bepuep Kapn [eitzenbepr (1901-1976) — nHemenkumii ¢u3MK, co3aarenb
KBaHTOBOM MexaHukH, Jaypear HoOeneBckoil mnpemun (1932), aBrop mNpUHIMIA
HEONpEeJeNIeHHOCTH.), 1 MOM mnokoWHbiil apyr CrtuBen [Ixei ['ynn (CtuBen [xeit ['ynn
(1941-2002) — amepuKaHCKHI MaJI€OHTOJIOT M 300JI0T, aBTOP TEOPUHU «IIPEPBIBUCTOTO
paBHOBecus» (punctuated equilibrium), npeanosararoniel, 4To HEKOTOPhIE BUILI B CHITY
YHICTO CJIy4yalHBIX NMPUYMH COBEPLIAIM CKayKu B Omosiormueckom passutuu.). U ecnu Bce-
TaKM KJ1aTh OTKYJa-TO HE BOJIIIEOHOTO OMHMCAHMS CUTYyallUd B HayKe, TO €ro KJIaThb MOKHO
OTHIO/Ib HE OT KYPHAJOB M ra3er, a OT CaMUX HccienoBaTesned UM ydyeHbIX. IMEHHO oHU
JOJIKHBI TOTUXOHBKY TpaHCHOPMHUPOBATH OOIIECTBEHHOE COZHAHUE, BIIMSISI HA MOJIOIBIX.

[Tonemuueckoe pe3roMe 3TOTO MOETO BBICTYIUICHHMS: MMETET B OTHOIIEHUM HAayKH B Hallle
BpeMsi OCHOBAH Ha OIIMOOYHBIX MPEIANOChUIKAX M, Kak Obl TO HU ObUIO, H3BpallEH
COBMECTHBIM BIIUSIHUEM JIByX Marudeckux I0JXOJ0B — BEpbl B BOJILEOHOE KOJITOBCTBO U
BEPhl B KOJIJOBCTBO TEXHOJOTHYECKOE. DTU MOJAXO/bI 10 CUX MOpP LAPAT U B AylIaxX HaIIMX
CIIyIlIaTeNel, U B UX roJioBax, U B UX cepauax.

Ecnu He cTpeMuThCs BBIMTH M3 MOPOYHOTO Kpyra JHKeoOeIaHuid U OOMaHyThIX HaJexX[,
HayKe HecJ00pOBaTh.

B nopy pannero cpeanesexoBbsi Mcunop Ceunbcku (Mcunop CeBunbckuii (570-636) —
WCHNAHCKUN E€MUCKONl M JIOKTOp KaTOJMYECKOM LEpKBU, COCTaBUTENIb KOMIIEHIUyMa
«Etymologiae» B IBajllaTU KHUIax) BCE K€ CyMel, XOTb W HAa OCHOBAaHUU HEBEPHBIX
CBEICHMI, BOCXOJMBLIMX K HE3alaMsITHbBIM BpemeHam, Kk Jpartocheny (DOparocheH
Kupenckuit (ox. 276 — ox. 194 rr. 10 H. 3.) — TIpeUECKHil MaTeMaTUK, aCTPOHOM, reorpad,
MEPBBIM PACCUUTABILIUN C OOJBLION TOYHOCTHIO OKPYKHOCTh 3€MHOIO Iapa.), MOYTH YTO
MPaBMWJIBHO U B JIIOOOM cilyyae 0e3 BCAKOro BOJIIEOCTBA BBIUMCINUTD JIUHY 3KkBaTopa. Ho no
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9KBATOPY TYJISUIM €IUHOPOTU U JIECHBIE UYAbI-IOJbI, U XOTS y4EHbIE€ HE COMHEBAJIUChH, YTO
3emiis cepuyHa, XYAOKHUKM 1O CBOUM YBaKUTEJIbHBIM IPUYMHAM IPEACTABISIN €€
HE TOJIBKO Iule0esiM, HO Jja)ke TOCIojlaM B KadecTBe IIockoro nucka ¢ Hepycaiumom B
CeperHe WIM paCIUIIOIIMBAIM IIap JUid Nylmed CHUMBOJIMYHOCTH M i yA0OCTBa
JeMOHCTpaluu (Kak J0 CHUX [Oop 3eMJII0 pacIUIOIIMBAIOT B IIKOJHHOM —aTiiace).
PacrutromuBany He o4eHb CUIIBHO, HO BCE-TaKU JJOCTaTOYHO, YTOO BCE KPYroM IepecTaBain
MIOHUMaThb, Kakas ke (popMa Ha caMOM JieJie y 3eMHOT0 I1apa.

Bor Tak, npoias uepes Tpu Beka lIpoceemenus, Mbl Bee ee noxoxu Ha Mcupopa: xorga
ra3eThl IOBECTBYIOT O HALIMX HaYYHbIX CUMIIO3MYMax, CUMIIO3UYMbl HEOTBPATUMO BBITJISAST
BOJIXBOBAHUEM.

Uemy Tyt ymuBmsaTees? Mbl m ceiduac, kak B CpemHue Beka, JEpPeMCs H TIBIIIEM
HEeyJepKUMbIM (DyHIaMEHTaNu3MoM, YIpsMbIM (panatusmom. Patyem 3a kpecToBble IOXO/IbI,
1enble KOHTUHEHTHI BeIMUpatoT ot rosoga u CIIM/la, a TeneBuaeHune mpu 3ToM MOKa3bIBaeT
(BosmmieOHO MpeoOparkasi) HaC ¢ BAMH B Ka4eCTBE OJIAKEHHBIX OOTaTeUIINX JIFOACH, MpUBIIEKast
Ha Hamu noOepexbs Oapkachl, HarpyXeHHble Hesneragamu u3 Adpuku u AnbaHuu.
OMUTPAHTHI XOTAT MONACTh K HAM, KaK B CTApUHY BCE XOTEJIU NOMACTh B DJIbJ0PAJIO.

Kak He noHsATH, 4TO MpoCTakaM J0 CHX MOP HEU3BECTHO, YTO €CTh HayKa, U OHU CKJIIOHHBI
NpPUHUMATh 3a HayKy Jaxe peHeccaHCHyro Maruto? U uro ans HUX BOmeOCTBO —
BO3MOXHOCTb II0CJIaTh COOOIIEHNE B ABCTpPaJIMIO 10 LIEHE BHYTPUIOPOJCKOIO 3BOHKA M CO
CKOPOCTHIO MOJTHHH?

UYToOBb! ycnenHo npoJosnkaTh padoTy, KaXIablii U3 HAaC B CBOEH 00JaCTH JOJIKEH XOPOILIO
CO3HaBaTh, B KAKOM MHUPE OH JKUBET, JIEJIaTh BBIBOJbI, ObITh XUTPOYMHBIM Kak 3Me€sl U €CIU
HE YHUCThIM KakK rojiy0Ka, TO XOTs Obl BEIMKOIYLIHBIM Kak nenvkad (Ilenukan, oTpbiBaromumit
cOOCTBEHHOE MACO C TPYyIOH, YTOObI HAKOPMHUTH JAETed (TaK HMHTEPIPETHUPOBAIM H3/ajeKa
3peNiMille pa3faud NTEHLAM [OJIyIepeKeBaHHOM OTPBHIHYTOM NHILK) — BOIUIOIIEHUE
Musocepans U XpUCTOBOU JKEPTBBI, M300paxkayicss B IEpKBaxX W Ha SMOJieMax B KauecTBe
cumBosia Xpucrta. Vms mnenMkaHa HOCAT MAaCOHCKHE JIOKH U OJIarOTBOPUTEIIbHbBIE
yapexaeHus: (B 0COOEHHOCTH TO MPHU3PEHUIO JETEH).), U BCETJa CTaparbCs MPEMOJHECTH OT
ce0s HeUTO JIOsIM, KOTOPbIE O HAC HUKAKOTO MOHSITHUS HE UMEIOT.

Kak Obl TO HU ObLIO, CI€10BaJI0 OBl YYEHBIM OCTEPEUbCS TE€X, KTO Yepecuyp UX OOrOTBOPUT
U CUMUTAET, OYATO y4€HBIE — 3TO KPEIbl UCTUHBI B MOCJEIHENH MHCTAHIMHU. YYEHOIO JIErKO
BO3BBIIIAIOT JI0 cTaTyca mara. Ho cTouT yuyeHOMy 3aMelIKaThCsl ¢ BblAayeil MpoBepsieMOro
pe3ynbraTta, OH OyJneT OOBsABIIEH IIAapJlaTaHOM, BTO BpeMsl KaK KOJJYyHbH, BblJaBas
pe3ysbTaThl HE ITpoBepsieMble, HO 3 (eKTHbIE, TOTYUaOT NPUIJIAIIEHUS HA TOK-110Yy. Tak 4To
YUEHBIM Ha TOK-II0Y XOJUTh HE HAJI0, YTOO UX HE MYTAJIHU C KOJITYHbSIMHU.

HUKUTA HUKOJJAEBUY MOUCEEB — YEJIOBEK BEKA.

«IKOJOTHA U KU3HL» No2. 2008

o He3sabbiBaemblie Bctpeuu (I'. C. I'omuubin)

o Bbigarowmninca gekaH Pustexa (0. M. besonepkoBckuii)

e OH mbicann rnobanbHbimm 0606weHuamu (I'. B. Jlo0poBoabckuii)

o B «opbute» Mouceesa (B. H. I'ypman)

o Moucees npegocrteperaet (B. . Ocunos)

Bcé AaJdblI€ YXOAUT BPpPEMs, OCTaBJdAA B M[MPOULIOM HNaMATHBIEC JTC€CATHJICTHUA,
CBCPIIUBIIHECH COﬁbITHﬂ, IlOﬁp])Ie JeJja 1 HMEHa .]'IlO}ICﬁ, HUX TBOPpHUBIIHUX. B uncie TEX,
KTO OCTaBMJI CJI€I B MCTOPHM, B HAyKe€, B IaMATH .]1]0)10]71,— Hukyura HukojaeBuu

MouceeB, BbIIAIOIIUICS MaTE€MaTHK, I‘J'lyﬁOKl/lﬁ MBbBICJ/INTEC/Ib, OKa3aBIIMH OrpomMHoO€
BJIMAAHUEC Ha HaYKy, Ha 001IeCTBEHHOE MHCHHME, Ha MCKIYHAPOAHYIO IIOJHTHKY.
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B mMunyBmIeM roay Hay4Hasi 00IIeCTBEHHOCTh IIMPOKO oTMeTmja 90-ierue co aHA
poxkaeHus yueHoro. OH ymea ot Hac BMecTe ¢ XX BekoM, B ¢pespasie 2000-ro. OH 0611 1
ocTaJIci B Halleil NnaMsATH, B CBOUX TpPydaX, KOTOpble MO-TIPe;KHEMY BbI3bIBAIOT
rjyookuii HHTepec, ObLJ YeJJOBEKOM CBOEro BeKa.

Ceroansi, ornaBasi nanp namMatu Hukure HukosaeBuuy MouceeBy, OCHOBATEJIIO
HALlero KypHaJja, Mbl nmy0JuKyeM He0O0JIbIIYI0 NMOAOOPKY BOCIHOMHUHAHHH 00 y4eHOM
Jiojieil, paboTaBIIUX ¢ HUM M XOPOIIO €ro 3HABHIMX. JTO HeOOJbIIHE «IITPUXU K
NOPTPeTY» 4Ye0BeKa NpoLle/llero BeKa, TAK MHOI0 AyMaBlIero O BekKe Oyayuiem,
KOTOPBIH VIS HAC CTAJI BEKOM HACTOSIIINM.

He3a0biBaemble BCTpe4yH

I'. C. T'oauublx,
akademuk, oupekmop Hucmumyma gpuzuxu ammocepepor (M@A) umenu A. M. Odyxoasa,
ynen Ilpezuouyma PAH

PaGoras B oOnactu Teopuu KiMMaTa, a’3poJMHAMHUKU, 3aHUMAsACh HCCIEIOBAaHUSAMH, 5
HEOJHOKpaTHO nepecekancss ¢ Hukuroit Hukonaesnuem MouceeBsiM. BeTpeun u pasroBopsl
C HUM KaXJblil pa3 ocCTaBisUiM TiyOokoe BreyaTiieHne. O HEKOTOPBIX W3 HUX I XO4y
BCIIOMHMTB M paccka3atb 0 Hukure HukosaeBude Kak 0 4eJlOBEKe.

Camas nepBast Bctpeya Ob11a B 1958 roay, koria s TOJIBKO YTO OKOHYMII YHUBEPCUTET. MBI
BCTPETWJIMCh HAa KOH(EPEHLHU MO 3JIEeKTPOJMHAMHUKE, TJIe BBICTYIHJI MOJOJOHW mpodeccop
Moucees. Hukure HukosiaeBuuy Toraa Ob110 4yTh 3a COPOK, M MHE, JIBAIIATUTPEXIIETHEMY,
OH Ka3aJiCsl COJIMJIHBIM y4YeHbIM. Tak M COCTOSUIOCH Hallle 3HAKOMCTBO — OH IOTOBOPHIJI CO
MHOM ¥ MOMM HaydHbIM pPYKOBOJUTENEM. OTa IepBas BCTpeuya OCTaBWJIa CHJIBHOE
BIIEYATJIEHUE, M B IOCJEIYIOIEM, UMes BO3MOKHOCTH BHAeTh Hukuty HukonaeBuua Ha
Pa3IMYHbIX CEMUHAPAX, sl CTapaJiCs HE YIIYCTUTh BO3MOKHOCTh OOOIIATHCS C HUM.

B nauane 1980-x B cocrtaBe OOJIBIION TPYyNIbl YYEHBIX, B YUCIIE KOTOPBIX ObUI M
H. H. Moucees, s 3aHMMaicsi OLIEHKON TJIO00ANbHBIX MOCIEACTBUI BO3MOXHOIO $JIEPHOTO
koH(pukra. B centsadpe 1983 roma nosiBunach Mos myOnukanus o0 3ToM — mepBasi B MUpe
nyOIMKaIUs O «JEpPHOM 3UMe» B OTKPBITOM meyaTu. B 3TH roJpl Mbl MHOTO U IJIOJJOTBOPHO
pabotamu u TecHo ooOwanmuch ¢ Huxurtoir HukomaeBuuem, pa3pabOaThIBaBIIMM
MaTeMaTU4YEeCKHE MOJIEIM U IO CYIIECTBY BO3IVIABJISBLIMM Bclo padoty. Hac oObeaunsiia
HE TOJBKO HayyHas uJes, HO U upe3BblualiHas Ba)XHOCTb Halled paboTel aus cyned
yenoBeuectBa. Cpa3y ckaxy, uro kpome CoBerckoro Coroza OIICHKOH TOCIEICTBUM
BO3MOXHOU SJIEPHOI BOMHBI MaJIO KTO 3aHUMAJICSl — aMEPUKAHCKUE YYEHbIE [TOUYTH HE UMENU
rocy/1apCTBEHHOU MOJJIEPKKH, HA000POT, UX BCAYECKH OTPAHUYMBAIIU B HCCIIEIOBAHUAX, KaK
MHE paccKa3blBaJIM CaMH YYaCTHUKH Ipoliecca.

Konuenuus »sta Bo3HMKIAa B 1983 romy, TepMHH «slepHas 3UMa» IPUHAJICKUT
aMepuKaHIlaM, TepBasl CTaTbsi Ha 3Ty TEeMY MOsBWIAch B OKTAOpe 1983 roma B KypHaie
«Taiimey. Ho emie 3a mosirozia 10 3T0T0 Mpo0IieMsl SAEPHOM YIpo3bl yxke 00CyKIaIuCh y HaC
B AKaJIleMUU HayK U Ha KoH(pepeHUuu, opranusoBanHoi npesuauymom AH CCCP. B utore
ObuT co3gaH KOMHUTET COBETCKMX YYEHBIX B 3alUTy MUPA, MPOTHB AJEPHON Yrpo3bl IOJ
pykxoBoacteoMm E. II. Bennxosa.

31 oxTs0pss 1983 roma Ha koH(pepeHuuu B BammHrrone Obl1 0O0HAapOOBaH OCHOBHOM
noxiaa Beraucnurensnoro neatpa AH CCCP ¢ uznoxeHneM MoJenu, TEXHUKH €€ aHalu3a 1
pe3ynbpTaToB (MOATOTOBICHHBIN MO pykoBoacTBoM H. H. MouceeBa). B noxmane u moaenu
Obula JaHa KapTHHa TJ00adbHBIX MOCIEACTBUM NPOJOJKUTENBHON SIEpHON BOMHBI Ha
yHHuTOoXeHHe. CooOIlIeHHe OTEYECTBEHHBIX YYEHBIX Mpou3Beno 3¢¢exr. ITo ObUT Hall
TpUyM.

Bo Bpems nmoesnku B CIIIA s uMen BO3MOXHOCTh 0COOCHHO MHOTO oOmaThesi ¢ Hukuroit
HukonaeBuueM. OTo OBLIO HE3a0BIBAEMOE BIIEUATIICHHE — 00aATECIbHBIN, WHTEIIUICHTHLIN
coOeceTHUK, OOJIBILION IPYIUT, YEIOBEK BbICOYAMIIEH KyIbTYphl, pa30Hparoluiics B pycCKOn
1 MUpoBoii kinaccuke. Ouens modun ['ére.

B mMupoBoil meuaTu mnpoiia BoJiHA IyONMKalUi, B TOM YHCIIE€ U COBETCKMX YUYEHBIX.
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3anomuunack cratbs [1. Kpyriena — BrnociencTBun HOOENEBCKOTO JiaypeaTa Mo XHMMHUHU 3a
uccienoBaHus 1o 030HY. OH MOATBEPIMJI HAlIM BBIBOJbI, MOKA3aB, YTO SIEPHBIE B3PbIBBI
MOBJIEKYT 3a cO0OM paspylieHre 030HOBOro ciosi. [lorom ObL10 Halle yyacTue BO BCEMUPHOM
IIpOrpaMMe MCCJIEIOBAHMM KJIMMATa, KOTOpas CTAaBUT LENbIO ONPEIACINTh MPEACKA3yeMOCTh
KJIUMaTa, a TakKe OIPENENIUTh BIUSHUE YeJoBeKa Ha Kiaumar. S Ob1 TOrJa YiIeHOM
pykoBojsiero komurera. Heob6xonuMo ObUIO yIydIIUTh HAllld 3HAHUS O TJIOOAIbHBIX U
PErHMOHANbHBIX KIMMAaTUYECKUX CUCTEMAaX, UX MU3MEHEHHSIX BO BPEMEHU U Hallle MOHUMaHHE
MEXaHHU3MOB, BBI3bIBAIOUIMX 3TU u3MeHeHus. [lnsg storo Hago Obulo paszpaboTaTh U
YCOBEpUICHCTBOBAaTh  (U3MUECKHE  MaTeMaTHMYeCKhe  MOJEIH, KOTOpble  CIIOCOOHBI
BOCIIPOM3BOJIUTh U OLIEHHMBATh IPEACKA3yEeMOCTh KIMMAaTHYECKOM CHUCTEMBI B Pa3JIMYHBIX
BPEMEHHBIX U MPOCTPAHCTBEHHBIX MaclITabax.

[lo uHumaTuBe coBeTckoi cropoHsl I'enepanbHas Accambines OOH npuHsana pemieHue
00pasoBaTh TPyIIy 3KCIEPTOB, KOTOpas J0DKHA Obl1a MOATOTOBUTE B 1987—1988 rT. mokmazg
['enepanbHoit Accambiien 0 TTOCIENCTBHUAX TII00ABHBIX M3MEHEHUN KiuMarta. Kak u3BecTHO,
Ta Oojbmias paboTa mnodyuuia JanpHedmiee pasButue B 1990-2000 rr.: «Puo-92»
(Kondepenuus OOH mno oxpyxkarouieit cpeie ¥ pa3BuUTHIO), npuHsaTHe [loBecTku nHS Ha
XXI Bek, Kuorckuit mporokon 1997 roma u mocneayroomue, BIUIOTH 10 HEJaBHEW BCTPEUH
npeacrasuteneit 190 crpan Ha banu, oO6cynuBmieit npoOieMbl HU3MEHEHHUS KIIMMATa.

S BHXKY B O3THUX COOBITUSAX MPOJOJDKEHHE TOW OO0JbIION NeATeNbHOCTH, KOTOpas
HauuHanack B 1970—1980 rr. psAmom y4deHbIX, B IEPBBIX psAax KOTOpeIX Haxoawics Huxura
HukonaeBuu MouceeB — yueHblil, MareMaTuk, (Guiocod, 4YelIOBEK SHUUKIONEINYECKUX
3HaHUH, TPEIBUACBIINN OymyIIee.

Boinaromuiics nekan ®usrexa

O. M. BbeJsoniepkoBCcKHUi,
akaoemux PAH, oupexmop Huncmumyma aemomamuszayuu npoexmuposanusn (HAII)
PAH.

51 Tak 4yBCTBYIO, UTO TENEPh MOsI Cyib0a IO KOHIIA MOUX JTHEH OyJeT 3aKIo4aTbCs B TOM,
4TO 51 OyAy OCBEIlaTh POJb JItOIeH, KOTOpble MPOoLLIH yepe3 dusrex.

MoHO cka3arh, 4To y Hac ¢ Hukurtoit HukonaeBuueM CBsA3b OYEHB JABHSSA, OUEHb JI0JTas,
1 OYCHb HETMPOCThIC OB KOHTAKTHI ¥ B3auMooTHomeHus. Huknra HukomaeBua 78 siet Obu1
JIEKaHOM OJIHOTO U3 (haKyIbTeToB MOCKOBCKOTO (hPU3MKO-TEXHUYECKOTO MHCTUTYTA, U s Obl
ckazai, uro Hukura HukosiaeBuy BHEC HOBYIO BOJIHY — MHOKECTBO HOBBIX HUJIEW U JI€T B
dusrex.

Sl Mory ckaszarb, 4TO MHE, PEKTOpY, MOCYACTIUBUIOCH MUMETh TAKOrO JEKaHa: OH ObLI
OJIHUM U3 CaMbIX BBIJAIOUIUXCS JIEKAHOB, XOTS B II€JIOM y MEHs ObUIM OYEHb HEMpPOCTHIE
oTHoIIeHUs ¢ HUM. ([laneko He y Bcex OblIN I1aJIKue OTHOIIEHUSI ¢ MOMCEEBBIM, HO 3TO yXKe
XapaKTepU3yeT HalINX KOJUIET U TO BPeMs, B KOTOPOM MBI KHUJIH. )

WM Obu1O OpraHM30BaHO MOIIHOE HaIpaBJICHHWE MPHUKIAJHON MaTeMaTHKH, OHO BBIPOCIIO
U3 a’pOMEXaHUKH, a’dpo(U3MKH, HO 3TO YK€ OTOLUIO, a HalpaBieHHE MPUKIATHON
MaTeMaTUKU U SKOHOMHKa OypHO ABUHYNIOCH Bepea. Be€ ato nenanock Ha uaesx Mouceesa.
OH y MeHs ObIBall pa3 B HEJAENIO, U KaXKIbI pa3 — MakeT HOBBbIX uiei. bruio npusiedeHo
MHOI'O HOBBIX IpENojaBaTelell — Takas IMOJIMTHKA OKa3aJlach YpPE3BbIYAWHO PA3yMHOU H
OYEHb HYKHOM.

W nocrtpoenHsblii cupeHeBblii kopmyc dusrexa — 370 3aciyra MouceeBa. OH ycnen B
KAaKO€-TO IOCTaHOBJIEHUE BOTKHYTh, BiiucaTh Pusrex. [IoTom, Koraa oH yxe OTomIeN OT ATUX
JIeJI, HAM C TPYJIOM yJal0Ch yAEPKaTh CTPOUTENBCTBO 3TOr0 Kopiyca B JloAronpyaHom.

A emie ObUIO penIeHO BBE3TU OOJIbLIYI0 TeXHUKY Ha Pusrex. bbuio MHOro crnopos, HO €
HUM CIIOpUTh, @ BEpHEE pa3roBapuBaTh, MOXKHO ObLIO €QUHCTBEHHBIM criocobom: «Hukura
HuxonaeBuy, s cornacen». [locie Tpex pa3 «4 cornacen», oH roopui: «Hy nagHo, teneps 4
BAM PACCKaXXy HECKOJIBKO aHEKIOTOBY.

W BoT Teneph Oka3pIBaeTCA, YTO OBUIO CAEIAHO HEMAJIO U ObUIO C/IEJIaHO HEIUIOXO.

Koneuno, MowuceeB — 3TO BBIIAIONIMKCS YYEHBIM, OJUH W3 HEMHOTMX MEXAHUKOB,
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KOTOPBIM BEJIMKOJIETHO 3HAJl MAaTeMaTuKy. TpyAHO JaXe OLEHUTh, TO JIM OH OOJbIle
MaTeMaTHK, TO JIU OH OOJIbIIIE MEXaHUK.

Ms1 Kunu Ha OJHOM TUIOIIAJAKE C HUM JIET 15 W ObUIM TOCBSIICHBI, K CYACTHIO WJIU K
HECYACThIO, B T€ TPYAHOCTH, KOTOPbIE OBLIIU B €T0 U MOEH CeMbE.

Uto moxHO cka3zarh B 3akimoueHue? Hukura HukomaeBnmu ObuT Bcerga TMOJIOH HIEH.
Bcerna u Besne. S cumraro, yro BTOpas nosioBuHa BI] PAH 6sina co3mana Mouceesim. S
CUHMTAI0, YTO HapsAy C BEIUKHUMH JIIOJbMH, KOTOpbie 31ech, B BIl, Obutn u pabotaror,
MouceeB — 3T0 04€Hb 3HaUuUMas Gpurypa, um ropautcs Bes Poccust.

OH MbICIHI I1002TbHBIMH 00001IEeHUAMH

I'. B. JloOpoBoJbckuid,
axkademuxk PAH, Hucmumym 3Kko102uueckozo nousogedenus MI'Y

B cBoelt xxu3nn Hukura HuxoslaeBud mpereprien CIOKHYH SBOJIOLMIO CBOMX 3HAHUM,
MIPOLIEINT CJIOKHBIN KU3HEHHBIM IyTh yenoBeka B XX Beke. MHE 3TO OCOOEHHO MOHSTHO,
MIOTOMY 4YTO §l MOYTH oHOroA0K ¢ Hukutoit Hukomnaesuuem, U no3ToMy BCe NMEPUIIETUU €O
KU3HU MHE XOpOLIO MOHATHBL. HayaB CBOIO TBOpUECKYIO KHU3Hb C MPOOJIEM MEXaHUKH,
BBIYUCIIUTEIPHOU MaTeMaTuku, Hukuta HukosiaeBHY MOCTENIEHHO pacmupsii Kpyr u cepy
CBOMX HAay4YHBIX HHTEPECOB, CBOErO TBOPYECTBA, IEPEXOJMJI KO BCE 0ojee KpYIHBIM,
1J100a7IbHBIM 000OIIEHUSM KM3HU IPUPOJIBI U )KU3HH YEJI0BEUECKOIo 00IEeCTBa, a B IO3/IHHE
roJibl CBOEH )KM3HU — U B3aUMOJIEMCTBHS Y€I0BEYECKOTO 00IIECTBA U MPUPO/IBL.

[lepeunThiBasi HEKOTOpBIE €ro pabOThl B MOCIEAHEE BpeMs, s oOpaTuil BHUMaHHE Ha TO,
4TO, aHANU3Upysd Haubosee KpyNHbIE JOCTH)KEHUS B oOiacTu ectecTBo3HaHus, Hukurta
HuxosaeBu4 BbIIETWI Ccleayromue Tpu Tio0anmbHBIX 0000menus. I[lepBoe — co3manue
Hmutpuem  VBanoBnueM  MeHaeneeBplM — 3HaMeHHTOM  lleprogmyeckoir  CHUCTEMBI
KJaccu(uKanuu XUMUIECKUX 3JeMeHTOB. Ha BTOpoe Mecto oH mocTtaBui 000o0meHue MBana
Muxaiinosuua CedeHOBa, KOTOPBIM pa3Buil KOHLEMNIIMIO HEOOX0OJUMOCTH U3y4EeHHsI YeJIOBEKa
KaK CJOKHOH LIEJIOCTHOM CHUCTEMBbl, HauWHas C €ro (U3HOJOrHH, AYXOBHOIO DPAa3BUTHUS U
KOHYasl OTHOIIEHUSAMU C OKPYKAOIIEW CpeION U SBJIICHUAMU KU3HU. VI TpeTbe — 3T0, MOKET
ObITh, ceiluac MPO3BYYUT HECKOJIBKO HEOXKHUJAHHO, — TPETbUM TaKUM KpYIHEHIIUM
00o0menuem Hayku XIX Beka oH Ha3Ban yuenue Bacunus BacuibeBuua JlokydaeBa o mouse,
B KOTOpOl  CJOXHEHIMM  oOpa3oM  CIUIETAlOTCS  BCE  IPOLIECCHI, CBA3aHHbIE C
B3aMMOJICICTBUEM JKMBOI'O MHMpPAa M MHMHEPAIBHOM IPHUPOJBI, KMU3HM 4eloBeka. /[okydaes
MOoKa3aJl, 4To IMOYBa CBA3BIBACT B €IMHOE IIeJI0€ BCIO Onocdepy.

B 1988romy B crathe «DKOJIOTHS 4YelOBEUECTBA TJla3aMu MareMmarnka» Hukura
Hukonaesuu nucan: «llouBa, moYBeHHbIN MOKPOB 3aHUMAET KIIFOUEBOE MECTO B OMOCE CYILU.
He O6yner npeyBenuueHuem ckazaTh, YTO II0YBA — 3TO OCHOBa Ouocdepsl, a Maogopoane
MOYBBI — 3TO OCHOBa OJiaromnosiydus 4deiaoBedeckoro». BoT 3tu mbicau u cioBa Hukutel
HukonaeBuua ynuMBHUTEIBHO COBPEMEHHO 3By4aT B mociefHue rojapl. Ham Ttemeps craio
MOHATHO, YTO MOYBAa — 3TO JAJEKO HE TOJIBKO OOBEKT CEIbCKOTO XO3SICTBA, 3TO JIAIEKO
HE TOJIBKO IMPOU3BOJICTBO IPOAYKTOB NMUTAHUS, XOTS MMEHHO HCIIOJIb30BAHUE ILIOJIOPOAUS
naet yesnoBeuecTBy 98% Bceil ero numu. M HecMOTpst Ha 3Ty HE3aMEHUMYIO POJIb ITOYUBBI, KaK
CcTaHOBUTCA Bc€ Oosee MOHATHBIM (0 ueM rosopun eme B. U. Bepnaackuit B XIX Beke),
[I0YBa — 3TO YHUKaJIbHAs cpella OOUTaHUs KU3HU.

Ha xondepennuu B Puo-ne-Kanelipo, nocsiieHHoOH riao0anbHbIM rpodiemMaM ouochepsl
(1992 rox), Opna chopmynupoBaHa ocTpas HEOOXOAUMOCTh COXPAaHEHUSI OHMOJIOTHYECKOTO
pa3zHooOpa3ust Ha 3emJiie, OT KOTOPOTO 3aBUCUT HOpMallbHOE (PYHKIIMOHHUPOBAaHUE OUOCHEPHI.
Tak st X049y cka3aThb O TOM, YTO, MO JTAHHBIM T€HETHKOB, 92% T€HETHYEeCKOro pa3HOOOpa3us
BUJIOB PAaCTUTEIBHOTO U KUBOTHOI'O MHpa B CBOEH KM3HU TaK WJIM MHAYE CBSI3aHO C IOYBOMH,
U CJIeJI0OBATENIbHO, BCE Pa3rOBOPhI O COXpaHEHUU OMOpa3zHOOOpa3us B MUpe 0€3 COXpaHEHHUS
pa3zHooOpa3usi HOYB IPOCTO OECTIOYBEHHBI.

OTOo MOHSI B MO3HME TOABI cBoeH >ku3Hn Hukura HukonaeBuy MowceeB. U 1 momMHIO, Kak
OH aKTHBHO y4acTBOBaJ B pa0OTe HAUIMX CEMHUHAPOB MOYBOBEJOB, KOTOPbIE MPOXOIWIN U B
Mockse, u B IlymuHne, u crapaiics oka3aTb BCEMEPHYIO MOAJEPKKY Pa3BUTHIO ITOYBOBEACHUS

84



B Hauiell crpane. Cero/iHg Mbl eMy O4Y€Hb OJaroapHsl 3a 3TO.

HoGasmto, uto Hukuty Hukonaesuua MouceeBa JlokydyaeB MHTEpecOBajl HE TOJIBKO Kak
MMOYBOBE]], OH €T0 MHTEPECOBAJI KaK CAMOOBITHBIN MBICIHTEIb, elle B XIX Beke mOCTaBUBIINMA
BOIIPOC O HEOOXOJMMOCTH H3YYEHHUS COOTHOILIEHUS NpUpOoJbl U dYenoBeka. Jlokyuaes,
Habo1as yCUJIEHUE 3acyX B IOKHBIX cTensXx Poccuum u majgeHue miogopojusi 3HaMEHHUTHIX
YEepHO3EMOB, C IOpPEYbI0 Ha3blBaJl YEJIOBEKA «MHHUMBIM BIJIACTEJIMHOM 3€MJIM». OTO
YAMBUTEIBHO  sIpKkasg  xapakrepuctuka. [lupora MwupoBo33penuss JlokydaeBa Kak
€CTECTBOUCIIBITATENS] M MbICAMTENS npuBiekana BHuMaHue Hukutel Huxonaesuua,
OCOOEHHO, Kak s YK€ CcKaszajl, Bero mno3gHue rojsl. K coxaneHuro, HOHHMaHUE
HCKIIFOUUTENIBHO BAXXHOM POJIM TIOYB M TOYBEHHOI'O IOKPOBA B JKW3HU YEJIOBEYECTBA U
O6rocdepsl B 1IETIOM JI0 CUX MOP OOIIECTBOM HE BOCIPHUHSTO.

B stom romy B pe3ynapTaTe MHOTHX YCWIMH YYEHBIX, OPraHU3aTOPOB, CIELHAIUCTOB
MockoBckas ropoackas Jlyma mpuHsia 3aKOH O TOPOJCKHX ITOYBaX, IOHSB, YTO MOYBBI U B
ropoJie WrpalT HUCKIYUTEIbHYIO pOJb KaK MpHUpPOJAHAs CHCTeMa, OOecleyuBarolas B
3HAQYUTEJIBHOM MEpe YMCTOTY T'PYHTOBBIX M IOA3EMHBIX BOJI, BO3QyXa M MHOTOTO ApPYyroro,
aBoT l'ocymapctBenHas [lyma ®enepanbHoro CoOpaHusi, HECMOTpS Ha TO YTO IpOBEIA
HEO/JHOKPAaTHbIE CIIYIIAHUS U YTEHHs] O HEOOXOJMMOCTU MPUHSTHUS 3aKOHA 00 OXpaHe IOuB,
TaKk 3TOr0 3aKOHa JI0 CHX IOp M HE MPUHSIA, CChUIAACh Ha TO, YTO ATH BOIPOCHI SIKOOBI
OoTpaxkeHbl B 3eMelbHOM Kojekce. Huuero mogoOHOro — B 3eMeIbHOM KOJEKCE IOYBBI
paccMaTpuBalOTCA IMOYTH LIETUKOM Kak 00JacThb TOJBKO CEJIbCKOrO XO3fHCTBA. ITO
CJIEICTBUE TJTyOOKOTO HEMOHMMAaHHUs BaKHOCTU MOYBEHHOT'O MOKpOBa U OMochepsl B KU3HU
4elloBEeKa, KOTOpylo Tak u4eTko cdopmynupoBan Huxura HukonaeBuu MouceeB —
HE MOYBOBE/], @ MATEMATUK M BBIIAIOUIMNACS MBICIUTENb XX BEKA.

B «opOute» Mouceesa

B. U. I'ypmamn,

O00KmMOp mexHu4ecKux HaykK, npogeccop, oupexmop Hccnedosamenvckozo uenmpa
npoueccoes ynpaenenua Hncmumyma npozpammuvix cucmem PAH

O Hukure Hukonaesnue MouceeBe yke MHOTO CKa3aHO U HAlKMCAHO €r0 YYEHUKaMU U
COTpyAHHKaMU. Sl — BBIXOJIEI] U3 JIPYrol HAy4yHOM IIKOJBI M HE ObLI €ro YYEHUKOM WIIU
Hay4yHbIM IIOCJEIOBaTEelIEM, TEM HE MEHEE 3a MHOTHME TOJibl Haulero OOIIeHHs Yy MEHS
CJIOXHJIOCH BOCIIPUSITHE €r0 KaK y4uTesas B OPMUPOBAHUM MOEH KU3HEHHOM MO3ULIMU, KaK
SPKOT0 MpHUMepa KPYIHOIO YYEHOT0, Hay4yHOTO JIUJEepa C IIMPOKUM KPYro30poM, YyTKOIO
HAacCTaBHUKA Hay4YHOU MOJIOJIEKH, FPAXKAAHUHA, IEPEKUBAIOLIET0 IPOOIEMbl HAYKH, CTPAHBI U
YeJI0BEYeCTBa KaK CBOM JIMYHBIE.

Hame 61m3koe 3HaKOMCTBO M COTPYAHMUYECTBO (TI0 CYILECTBY HEPOPMaIbHOE) HAYAJIOCh B
1970-x ronax, xorga s nepedpaiica u3 Mockssl B Upkyrck no mpurnamenuto HMpkyrckoro
YHUBEPCUTETA B KAUECTBE CIIELIMATIUCTA 110 ONTUMAIbHOMY YIpaBiieHUI0. B 3T0 Bpems B mupe
[IUIa OXUBJICHHAs. AMCKYCCUSl MO TJOOAJbHBIM HKOJIOIMYECKUM IpobjieMaM, BbI3BAHHAA
HamryMmeBIIUMU pabotamu Poppecrepa—Menoysa mon sruao Pumckoro xiny6a, u Hukura
HukonaeBuu Obul €€ aKTUBHBIM YYacCTHUKOM (IIPOCTO HE MOI' UM He ObITh). B BocTtouHoit
Cubupu 3Ta IUCKYyCCHsS TpEIOMIIsiIachk B OCTpyro O0opnOy 3a coxpanenue baitkama, u 1,
MOJIOJIOM, POMAHTUYECKH HACTPOCHHBIA JOKTOP HAyK, OJEPKUMBIM JKEJaHUEM ITOMOYb
pELICHHUI0 3TOM MpoOJieMbl, € HEMOKOJEOMMON BEpol B MOIYIIECTBO MAaTEMaTHYECKUX
METO/I0B, MIOBEPHYJ OT TPAJAULMOHHBIX MPUJIOKEHUN B aBUALIMM U KOCMOHABTHUKE B CTOPOHY
HOBBIX 3KOJIOTO-3KOHOMHUYECKUX MPUITOKEHUI.

[TonbITKM Kak-TO MCHOJIB30BAaTh 31€Ch pe3ynbTaThl Poppectrepa—Menoy3a OKa3aauch
HEYJAQYHBIMU:  COOTBETCTBYIOIIME  MOJEIM  ObUIM  YUCTO  MMUTALMOHHBIMU U
HE HOJIIePKUBATUCH 00ILEeN METOI0JIOTUEN, HE MOTJIN OBITh IPUMEHEHBI K APYroMy 0ObEKTY,
TakoMy Kak baiikanbckuil peruos. [Ipuiioch 3To KpUTUYECKH OCMBICINUTD, CHOPMYIUPOBATh
COOCTBEHHYIO KOHIICMIIMIO, OCHOBAaHHYIO Ha 3BOJIONUOHHOM pPa3BUTUU KJIACCHUYECKUX
MoJiesiell IKOHOMUKH KaK 3KOJIOTO-3KOHOMHUYECKUX C MEPCIEKTHBOM NMPUMEHEHHS] METO/0B
Teopun ynpasieHus. M pabora rmoma nOpu ydacTUM — NPEACTaBUTENEH  pa3HbIX
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CHeIHaIbHOCTEH (B OCHOBHOM MOJIOJIBIX).

EcrtectBenno, s oxazaics B moje 3penust Huxutsl HukomaeBuua, «B ero opOutey», u
MOJIYYMJI Cpa3y K€ U CEPhE3HYI0 METOJOJOTHYECKYI0O U MOPAJIbHYIO MOJJIEPXKKY, UTO OBLIO
O4YEHb BAXXHO B TOT MOMEHT IpPHU JOBOJIBHO CKENTHYECKOM OTHOIIEHUM MECTHBIX
TpaJULMOHHBIX MareMaTukoB. Hanpumep, oH npucnan B pKyTck HaM «B IOMOIIB» CBOETO
ommwkaiimero corpynnuka nokropa lO. I1. MiBanunoBa, akTuBHO paboTaBIIero B TO BpeMs
BMeCTe ¢ HbIHEIIHMM akageMukoM PAH A. A. IlerpoBbeIM Haxg MOAENsIMH SKOHOMHUYECKOU
JUHAMHKHU, U 3TO ObUIO OYEHb CBOEBPEMEHHO U 4Ype3BblUaiiHO MoJie3HO. IlepBble ke (Kak u
MOCJIEYIOIME) HAalllk pPe3ylbTaTbl MOJAEIUpOBaHUS ballKanbCKOro peruoHa akTHBHO
o0CyXmamMch Ha 3HAMEHUTBIX ceMuHapax u mkojgax H. H.MouceeBa u mpocto
HedopManbHO B y3KOM Kpyry. [Ipym 3TOM HY)XHO OTMETUTH €ro OOBEKTUBHOCTh B OIIEHKAaX
(«MHE He HpaBHUTCS Ballla KOHUENIUS U MOJIElb, HO HUYErO JIy4IlIEero s He BHXKY, JaBanTe
paboTaTh C HUMWY).

B konue 1980-x Hukuta HukonaeBuu Hactosui Ha Moem nepee3ne B IlepecnaBib-
3anecckuif, B HOBbII MHcTtuTyT mnporpammubix cucteM PAH, kyga oH, yxe Oynyun B
OTCTaBKe 10 OCHOBHOMY MecTy paboTsl B BI] PAH, Obut mpuriaimien B Ka4ecTBE COBETHHKA
nupekropa. Mpes Obutla  momoub  gupektopy, mnpodeccopy  A. K. Aitnamazsny,
B (popMHpOBaHMYM HAYYHBIX HaIlPaBICHUH, BOCIIPOU3BECTH 3ECh «UPKYTCKOE» HaIpaBiICHHE
U pa3BUBAaTh €ro Jajee Ha HOBOM 0ase, aMpPKyTCKUE Jefla NepelaTh CBOUM YyXkKe
«orepuBmUMCs» ydeHukam. CBouMHU coBeTamu, aBToputeToM H cBsizsimu H. H. Moucees
BCAYECKUM IOMoraj 3ToMmy. B pesynmbraTe OBLT MHUIMMPOBAH U BBINOJHEH PsAJl HOBBIX
IIPOEKTOB, CBSI3AHHBIX C MOJIEIMPOBAHUEM M CHCTEMHBIM aHAJIU30M PErMOHOB, B TOM YHCIIE
NBa KpyHmHBIX MexayHaponHeix mpoekta TACUC, um opraHu3oBaH HOBBIM HMHCTHTYT
peruoHasibHOTO  Tpoduiast —  Poccuiickuii  HaydHO-HCCIEAOBATEIBCKANA ~ WHCTUTYT
peruoHanbHbIX Mpo0ieM (1o TMHUM MuHOOpa3oBaHus).

Hame cotpynaudecTBo mpogosmkanock 10 koHna 1990-x rogoB. 310 OBLIO BpeMsi 0YCHB
TECHOTO0 M IUIOJIOTBOPHOTO TBOPUECKOrO W uejoBedeckoro ooOmieHus, u B Ilepecnasie,
B U3BECTHOM JIOMUKE MounceeBa — MaJIeHBKOM KOTTE)KE Ha TEPPUTOPHUM WMHCTUTYTA, U B
MockBe — Ha kBaptupe Huxutsl HukosnaeBnua B 0OCTaHOBKE yIOTa M TOCTEINPHUUMCTBA,
CO3JITaHHOM ero cymnpyroid AnHToHWHOW BacunbeBHOW. B Oecemax oH MeHs Bcerja mopakas
CBOEI HEOOBIKHOBEHHOM 3pyIuiueii, HeCTaHJapTHBIMU (PHIIOCOPCKUMU BO33PEHUSIMH U J1aXkKe
MOJIMTUYECKON HHTyHULMen (KoTopasi, MO-BUAMMOMY, BblpaOoTajiachk Oiarojgaps BBICOKOM
rpaXxaaHCcTBEeHHOCTH). Hanpumep, oH npeackasan npe3ueHTcTBo EnplinHa erie B COBETCKUE
BpeMeHa, KOTJla Mbl BMECTE HAOJI0JalIU 110 TEJIEBU30PY OJHO U3 «KPAMOJIbHBIX» €JIbIIMHCKUX
BBICTYIUIEHUH (TOTJ]a B 3TO 0YEHb TPYJHO OBLIO MOBEPUTD).

S BcnomuHaro BpemeHa ¢ Hukutoit HukonaeBuyem c O0NibIION TEIJIOTOW U YyBCTBOM
051aroJapHOCTH, KOTOpbIE, HAaBEPHOE, HWCIBITHIBAIOT W MHOTHUE JIPYTHE JIIOJU, KOTOPHIM
MIOCYACTIMBHIIOCH padOTaTh M 00IIATHCA C 3TUM 3aMeYaTebHbIM YEJIOBEKOM.

MomuceeB npeagocreperaer

B. K. Ocunos,
axkademuk, oupekmop Hncmumyma 2eosxonozuu PAH

Huxuta HwuxonaeBud MowuceeB OB SHIUKIONEAUCTOM HAyKH, 3TO HM3BECTHO BCEM.
Ho nocnemnue ronpl ero >KU3HU B OCHOBHOM OBUTM CKOHIICHTPUPOBAHBI HA U3YyYECHUU OJHOU
M3 BAXHEHIIMX COBPEMEHHBIX NPOOJIEeM — MpoOJieMbl B3aMMOJCHCTBHUS YEJIOBEKA U
OKpYyXaromen cpeapl, mTpoOiaemMbl Oyaymiero 4eIoBEYECKOW UMBHIM3anuu. Hwukwura
HuxomaeBuy, Hago cka3aTh, HE BOCIIPUHUMAN HKOJOTHUCTOB, HEIOIIOOJIMBAT aJapMHUCTOB, U
TeM HE MEHEe OH OJUH M3 HEMHOTHMX, KTO BO BECh TOJIOC 3asBHJI, YTO €CIIM Mbl HHYETO
He OyJieM TpenrpuHUMATh, TO YK€ B 3TOM CTOJIETUH YEJIOBEYECTBO BIUIOTHYIO MOJOUIET K
9KOJIOTUYECKOMY KPHU3HCY.

['oBopst 0 mpobneme aerpaganuu TPUPOAHOM CPEIbl, HAJBUTAOMIEMCS IKOJIOTHYECKOM
kpusuce, Hukuta HwukomaeBud HEOJHOKPATHO MOTYEPKUBATI T€ OCHOBHBIC IPU3HAKH, TE€
OCHOBHBIC MHJIMKATOPHI, KOTOPBIE CBUACTEIHCTBYIOT O €ro MPUOJMKEHUHU, K YUCITY KOTOPBIX
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OH OTHOCHJI U MOTEPIO CIIOCOOHOCTH K CAMOBOCCTAaHOBIIEHUIO OMOC(EPDI, 1 YMEHBIICHUE WU
Jerpaanuio ONOJIOTUYECKOTO Pa3HOOOpas3usl.

K uymcny BakHeHWmMX mnokasarenedl NpHOIMKArOIIEerocs Kpusuca cielyeT OTHECTH U
KOJIOCCAIbHBIA POCT MPUPOJHBIX KaTacTpod B MOCIEAHUE TOJbl HA 36MHOM IIape U B HalleH
cTpaHe B 4acTHOCTH. HyXHO cKka3aTh, YTO 3TOT IPOLECC HOCUT TIIOOANbHBIN XapakTep U
TECHEHIINM 00pa3oM BIHCHIBAETCS BO BCIO MPOOJIEMYy OXpaHbl OKPYXKAIOLIEH cpe/ibl U BO BCIO
nmpoOJsieMy, CBSI3aHHYIO C Jerpajanyeld 3TOW cpeipl W MpHOIMKaAIoMUMCcs KpuzucoM. Bo
BTOPOH mMoJjioBUHE XX CTOJIETUSI HAOIIOJaeTCs POCT MPUPOIAHBIX KaTacTpod, UX KOJIUYECTBO
3a TOJIBEKa YBEJIMYWIOCh B S pa3. U ceillyac nNpakTHUYECKH TMOCTOSHHO MBI CIIBIIIUM
cooOrmieHus 00 ITUX KaTacTpodax, KOTOPbIE COMPOBOKIAIOTCS OTPOMHBIMHU COIIMAIBHBIMUA U
MaTepHATLHBIMU TIOTEPSIMHU.

Ecnu roBopuTh 0 npuyrHaxX TakOIro pocTa, TO UX HECKOJIBKO, TECHO CBSI3aHHBIX, KaK s yXkKe
cKazaj, ¢ oOuieil mpo6ieMoil TEXHOIT€HHOI'O BO3ACUCTBHSI YEJIOBEKA HAa OKPYKAIOLIYIO Cpeay.
K uucny Takux HpUYUH CTOUT OTHECTH HEOTPAHMUYEHHBIM pPOCT HaceleHus 3eMild, POCT
ypOaHu3alMM W TEXHOTEHHOIO BO3ACWUCTBUS Ha OKpyxkawouyi cpeny. K gerpamanuun
MIPUPOJIHOM cpefibl J00aBUIIOCh HAOII0aeMO€e HbIHE ITI00aIbHOE H3MEHEHHUE KIIMMaTa 3eMIIH.

Poct ruapomereoponornueckux karactpod Ha 3emiie CYIIECTBEHHBIM 00pa30M ONepexaeT
poct reonormyeckux karactpod. U ceituac 80% karactpod Ha 3eMHOM IIape CBSA3aHO C
TUIPOMETE0POJIOTMUECKUMH MTPOLIECCaMMU.

OTO CBUAETEILCTBYET O TOM, YTO JIErpajalius MPUPOTHONU Cpebl CYIIECTBEHHBIM 00pazoM
BIIUSIET Ha B3auMojielcTBue Tuipochepsl U atMochepsl U B KOHEUHOM HUTOI€ MPUBOJIUT K
MHTEHCU(UKALMU TPUPOJIHBIX IPOLIECCOB B ATUX chepax, KOTOPbIE HOCAT KaTaCTPOPUUECKUA
xapakrep. B To Bpemss kak reosoruueckas cpeia Oojee HHEpTHA, IO3TOMY MEHEe
YyBCTBUTEJIbHA K U3MEHEHUSM OKPYKaIOLIEH CpeIbl.

Curyauust OCIOXHSIETCS €Ile M TeM, YTO Hapsjay C MNpUPOJHBIMH KaracTpodamu
TEXHOTCHHOE BO3JICHCTBHE YeIOBEKa Ha Ownocdepy NPUBOAUT K O0Opa30BaHUIO Tak
HA3bIBAEMBIX TEXHO-NPUPOJHBIX ONAcHOCTEH (T.€. OMacHOCTEW, MHUIMHUPOBAHHBIX CaMUM
YeJI0BEKOM), KOTOpBIE paHblle OTCYTCTBOBAIM B 3eMHOM Kope. K unciy Takux mpupoHBIX
OMACHOCTEH OTHOCSTCS: HaBe/IeHHasi CEICMUYHOCTh, OMyCKaHUE TEPPUTOPHUH, NMOATOIUICHHUS,
TEXHOTE€HHO-()U3UUECKUE PA3IMYHBIE [IOJIA U T. 1.

B teuenue Bcero XX cronerus B pe3yibTaTe pa3BUTHUS MPUPOJIHBIX KaTacTpod morudiu
OKOJIO 8 MJIH YeJIOBEK U €I1l€ HECKOJIbKO MUJUIMAPA0B YEJIOBEK OCTPAAAIIH.

Eme Oonee 3HauuTeNnbHBI MaTepHalbHblE YHIEpObl, IMPUHECEHHBIE MPUPOTHBIMU
karactpodamu. Ceifuac obiuue mMaTepuaibHble yIepObl IPUPOJHBIX KaTacTpod MPEeBBICUIN
120-150 mupa mosut. B rox. M mo mporao3aM MO>KHO 0KHMJATh, YTO YK€ K CEpEIUHE HAIEro
CTOJIETHS] CyMMapHbIi yiiepO oT npupoaHbIX kKatacTpod npessicutT 300 Miap/ 10U B TOJI.

B nameit ctpane Hambosiee «ymiepOOHOCHBIM» TIPOILIECCOM 3a TMOCJIEIHUE TOABI OBLIO
Hedreropckoe 3emmnerpsicenue (1995r1.), oHo yHecno OoJiee ABYX THICAY UYETOBEUECKHUX
KU3HEH M OpUYMHWIO OoJbIION MarepualbHbll yiep6. K coxanenuto, mocnencTBus
Hedreropckoro 3emierpsiceHust He yCTpaHEHbI JJ0 CUX OP.

Cka3aHHO€ CBHUJAETEIbCTBYET O TOM, 4YTO MPUPOJHBIE KaTacTpo(bl CTAHOBSTCS
cepbe3HeNIIUM (HaKTOpPOM, NPENATCTBYIOIIUM YCTOWYMBOMY Pa3BUTHIO ASKOHOMHUKH, U
4eJI0BEYEeCTBY HEOOX0JMMO CPOUHO MpEeANpUHUMATh Kakue-To ycuiud. [loatomy B 1995 rony
B Mokorame (Slnonust) cocrosuiack KOHGEpEHLUs, KOTOpasi MPUHsUIA MPUHIUIHAILHO HOBYIO
MporpaMMy JUisl IPaBUTENILCTB BCEX CTpaH, U OHa Oblla OCHOBaHa HAa HOBOM IPUHIIUIIE —
€CJIi paHbllle BCE IPOrpaMMbl ObUIM HallEJICHbl HA JIMKBUIALMIO OMACHBIX IOCIEICTBUMN
MPUPOJHBIX KaTacTpod, TO HOBas MporpamMma MpoBo3riallaina NPUHIMI NPEAYNPERICHUI U
MPUHIUT TPOTHO3UPOBAHMS IPUPOAHBIX KaTacTpod. DTO MPUHIUITHAIBHO HOBBIN MMOJXOM, U
MHOTHE CTPaHbl celyac MepecTpanBaloTCs Ha ATOT MOIXO/.

B pamkax moxoramckoil KOH(pEpeHIIMN UCKIIYUTEIHHO BAXKHYIO POJIb 3aHMMAET BOIIPOC
OLICHKH MPHUPOJHBIX PUCKOB. OIIEHKM HAay4HBIX PUCKOB JOJIKHBI MO3BOJIATH MOJOWUTU K
MIPOrHO3UPOBAHUIO MPUPOJAHBIX KaTaCTpOo( Ha HAYYHONH OCHOBE M TEM CaMbIM YMEHBIIUTh UX
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MOCJIEICTBUSI.

K coxxanenuto, Mbl elie He MOKEM IpeloTBpaliaTh MHOTHE KaTacTpo(dbl, OOJBIIMHCTBO
KaracTpo@, Mo3TOMy €JUHCTBEHHOE, YTO MOKHO ClIelaTh B 3TOM IUIaHE, — 3TO CHU3UTh UX
paspylaromme nocieacTsuss. Bor B pamkax 3TOW HOBOM CTpaTeruy, MOKOIaMCKOM, Iepen
Hay4YHBIM COOOIIECTBOM CTOUT HECKOJBKO BaXKHEMIIUX 33/a4, K YUCITY KOTOPbIX OTHOCSATCS:
nepBoe — UACHTU(PUKAIUSA NPUPOJHBIX OMACHOCTEH M PUCKOB U MX KapTorpadupoBaHHe Ha
Pa3IMYHBIX MAcCIUTAOHBIX YPOBHSX, OTBEYAIOIIUX T'OCYAAPCTBEHHOM CTPYKTYpEe OpraHoOB
YIPaBJIECHUS TEPPUTOPUEH.

B sTom mnaHe y Hac yxe ecTtb 3ameTHble ycnexu: B 2005 r. BpIlIeN aTiiac IpHPOTHBIX
OMAaCHOCTEH CTpaHbl, KOTOpbIM BKiItO4aeT 140 KapT pa3MyHOrO 3HAYEHUS U PA3IMYHBIX
OMACHOCTEH, a COBCEM HE3aJI0JITO JI0 ATOTO BBIILIA MIECTUTOMHASE MOHOTpadus O MPUPOIHBIX
onacHocTsx Poccum, rae npuBeaeHa ux uACHTHU(PHUKAIMS.

Bropas 3amaua — pa3zpaboTka U COBEpIIEHCTBOBAHUE METOOJIOIMH OLIEHKH HPUPOIHBIX
PHUCKOB, pa3paboTKa METOJI0B O0prOBI ¢ HUMH. BOT 3Ta 3amaya — 4YKUCTO JKOJOTHYECKas U
HOCHUT (DyH/IaMEHTAJIbHBIN XapakTep, MOTOMY YTO €lle JaJeKO 1O IMOJHOW SCHOCTH, KaKUM
00pa3oM OLIEHUBATh PUCKH, KaK CJeJaTb 3TU OLIEHKH TaKMMH, YTOObl OHU JEHCTBUTEIHHO
ObUIM HaIlpaBJIEHbl HA CHIKEHHE MOCIIECTBUI.

Tperbe — yCTaHOBJIEHHE M 3aKOHOJATEIbHOE YTBEP)KICHHE BEIUYMHBI JIOMYCTHUMBIX
PUCKOB. OTO OYEHb BAaXKHBIM acleKT, OH JOJDKEH Jie)KaTb B OCHOBE TEXHHYECKUX H
PETYIUPYIOIIUX  3aKOHOJATENIbHbIX TpeOOBaHM, MOTOMY 4YTO HeNb3s J10OMBAaTHCS
abCOJIIOTHOIO HYJIEBOI'O pPHCKa, B HAllEHd JEATENIbHOCTM HEOO0XOAMMO YCTaHaBJIMBATh
COLIMAJIBHO JIONYCTHMbIE PUCKH B CTPOUTEILCTBE, B CO3JJAHUM HAYYHBIX MAIllH, B OCBOCHUU
HOBBIX TEPPUTOPUH U T. [I.

W HakoHel, JeKIapupoBaHUE MPUPOAHON OE30MACHOCTH XO3SMCTBEHHOTO OCBOCHHUS
TEPPUTOPUU TPU  CTPOUTENILCTBE U  OIKCIUIyaTallud OTBETCTBEHHBIX COOPYKCHM.
JlexnapupoBaHue TPUPOTHON OE€30MaCHOCTH — BOT YPE3BBIUAMHO BaKHBIN acmekT. [Ipexme
4YeM YTO-TO CTPOUTb, BBOJUTb WJIM PEKOHCTPYUPOBATH, HYXHO IPOBOAUTH OLIEHKY
npUpoaAHON omacHocTU. CKakeM, Takoe MEpONpUsATHEe, KaK CTPOUTENIHCTBO OJIMMIMHCKUX
00BEKTOB B CEHCMOOIIACHOM paiioHe, TpeOyeT HMMEHHO Takoro moaxona. Ilpexnae dem
CTPOUTH, CHEIHAIMUCTBI TOJKHBI CKa3aTh — MOXKHO JIM CTPOUTH 3/1€Ch, U €CIM MOKHO, YTO
HY)KHO NPEANPUHATH, YTOObI MUHUMHU3UPOBATH IPUPOIHYIO OMTACHOCTb.

K coxxanenuto, Hama crpaHa uJIeT B 0OpaTHOM HampaBJI€HUH — COBCEM HEIABHO Oblia
OTMEHEHA DJKOJIOTMYecKas SKCIEepTU3a, 3TO 3HAYMUT, YTO MPEAOCTaBISETCS INOJHEHIas
BO3MOXHOCTh BCEM HaIlMM HWHBECTOpaM, OpraHu3alusM 3acTpauBaTh, OCBaUBaTh
TEPPUTOPHUIO TaK, KAK UM XOYETCs, UTO Ha3bIBAETCS, MO UX COOCTBEHHYIO OTBETCTBEHHOCTD.
A OHM TNOHMMAIOT, 4TO 3a KaracTtpody, ecnu oHa ciyuutcs jer 5, 10, 50 cmycts mocne
BO3BE/IEHUS 00BEKTa, HUKTO C HUX YXe He crpocuT. [loaromy-To B Hamieit crpane Oyner
MIPOJIOJIKATHCS] POCT COLMANIBHBIX WJIM MaTEPUATIbHBIX YIIEPOOB OT MPUPOIHBIX KaTacTpod.

ANPO 3EMJIA A AIPO KIIETKH —4YTO OBHIEI'O?

Asexkcanap BuaagumupoBuu MapkoB, 00Kkmop 0Ouo102uuecKux Haykx,
cmapuiuii

Hayunwtit compyonuk Ilaneonmonozuueckozo uncmumyma PAH

«Oxoaorus u xkxu3Hb» Ne9, 2010

Cyan0a xu3Hu Ha 3emJie peliajach NpUuMepHo 2,6 mupa Jer Ha3zaa. Beaunvaidmmid

IKOJIOTHYECKH KPHU3HC COBNAJ ¢ KPYNHEHIIMM 3JBOJIOIHOHHBIM cKaykoMm. Byiab
KaTtacTpoda 4yTh CHJIbHee, JIAHETA HABCET1a MOTJIa Obl OCTaThCs 0e3:Ku3HeHHOi. Byab

OHAa cJjia0ee — BO3MOKHO, OaKTepMH W MO ceil JeHb ObLIM Obl €IUHCTBEHHBIMU
oouTarenssMu 3eMJIH...
IlosiBjIeHUE HPYKAPHOT — JKUBBIX KJIETOK, 00/1aJal0IIUX SIAPOM, — BTOpPOE M0

3HAYMMOCTH (TOCJIe 3aPOKICHUS CAMOM KU3HHU) COObITHE OMOJIOrHYecKoi 3Boronuu. O
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TOM, KOI'1a, KaK M I104eMy MOSIBUJIOCH KJIeTOYHOe /IP0, U NoiIeT peyb.

Kuzup Ha 3emiie mponuia AOATUA NyTh Pa3BUTHUS OT IEPBOM JKUBOM KJIETKH [0
MJICKOTIMTAIOIIMX U yenoBeka. Ha 3ToM myTu ObLJI0O HEMAJIO 3MOXalbHBIX COOBITUH, ClETaHO
MHOJKECTBO BEJIIMKHUX OTKPBITHIA M T€HHAJTbHBIX M300pereHuil. Kakoe u3 HUX OBLJIO cambIM
riaBHEIM? MoXeT ObITh, (POPMHUPOBAHUE HYEIOBEYECCKOTO MO3Ta WJIM BBIXOJ KHBOTHBIX Ha
cymry? A MOXET OBITh, MOSIBIICHHE MHOTOKJIETOYHBIX OpPraHM3MOB? YUeHBIE TYT IOYTH
€IMHOIYIIHBI:  BEJIMYAMIIUM  JOCTWKEHHUEM D3BOJIIOLMU  CTajl0 IMOSBJICHHE  KIIETOK
COBPEMEHHOTO THIIa — C SJIPOM, XPOMOCOMAaMHM, BaKyoJIMU U TPOYUMU OpraHami,
TPYAHOTIPOU3HOCUMBIEC Ha3BaHUSI KOTOPBIX MBI CMYTHO NMOMHHUM CO IIKOJILHOW cKaMbu. Tex
CaMbIX KJIETOK, U3 KOTOPBIX COCTOUT B TOM YHCJIE€ U HaIle TEJO.

A BHayane KJIeTKH ObUTH coBceM npyrumu. He ObIIO y HUX HU siziep, HM BakyoJel, HH
JPYTUX «OPraHoB», a XpoMocoma OblIa BCEro OJHa, U uMesa oHa ¢opmy Kojibua. Tak u no
ceil JeHb YCTPOEHbl KIETKU OakTepuil — mnepBbIX obOurtareneil 3emuu. Mexay STUMU
MEPBUYHBIMU KJIETKAMH WM COBPEMEHHBIMH, YCOBEPIICHCTBOBAHHBIMH — IPOMNACTh KyZa
OoJbIIero pasMmepa, 4eM MEXIy Meay3oil u uyenmoBekoM. Kak jxe mnpupone ynaiochk
MIPEeoI0JIETh ee?

Bakrepuajabubiii Mup

Munnuapn net, a To 1 60sb11e, 3eMis Oblja HapcTBOM OakTepuil. Yke B caMbIX APEBHUX
0CaJIOUHBIX MOPOJaX 3€MHOM KOpbI (MX Bo3pacT 3,5 MuiuiMapia JieT) oOHapyKeHbl OCTaTKU
CHUHE-3€JIEHbIX BOJOpOCiel, WIM LuaHoOaKTepuil. OTH MHKPOCKOMUYECKHE OPraHU3Mbl
[POLBETAIOT U TOHBbIHE. 3a MWJUIMAPABI JIET OHU TOYTH HE U3MEHUJIUCh. OJTO OHU
OKpAIlMBaOT BOJY B 03€pax U NpyAax B PKUM roy00BaTO-3€JE€HBIN 1BET, U TOTJa TOBOPST,
yTo «BOJa IBeTeT». CHHe-3eleHble BOJOPOCIM — OTHIOAb HE caMble MPUMHUTHUBHbBIE U3
Oaxktepuil. OT 3apOXKIACHUS KU3HU JO TMOSBICHUS LIMAHOOAKTEpU, CKOpee BCEro, MpoILIn
MHOTHE MUJUTHOHBI JIET 3BotoIuu. K cokaneHuio, HUKakux CiIe/l0B TeX APEBHEUIINX 30X B
36MHOM KOpE€ HE COXpaHWJIOCh: OECIOIIAaJHOE BpeMsi M TIEOJOTUYECKUE KaTaKIM3MBI
YHUUTOXXUJIM, NE€PEIIaBUB B PACKAJIEHHBIX HE/Apax, BCE OCAJOYHbIE MOPOJIbl, BO3HUKIINE B
NepBbIE COTHU MUJUIMOHOB JIET CYLLECTBOBAHUS 3EMJIU.

[MuanoGakTepuu — OpraHu3Mbl HE TOJIBKO JIPEBHHE, HO M 3aciykeHHble. IMeHHO oHu
«300penn» xnopoduwn u hotocurTe3. X He3aMeTHBIN TPyl B TEUEHNE MHOTUX MUJUIMOHOB
JIET TOCTENEHHO O0OraTuil OKeaH M aTrMoc(epy KHCIOPOAOM, YTO CJHENIAN0 BO3MOXKHBIM
MOSIBJICHHE HACTOSIIMX pAacTeHWW U JKUBOTHBIX. [loHawamy Bechb KHCIOpPOJA YXOAMJI Ha
OKHUCJICHHE PAaCTBOPEHHOI'0 B OKeaHe jkejie3a. OKUCIEHHOE KeJle30 BhINalano B 0Ca/lOK: TaK
o0Opa3oBaMCh KpYyMHEWIINE 3aleKU >KeNe3HbIX pyaA. Tosbko Korga ¢ Keyne3oM ObLIo
«MTOKOHYEHO», KMCIIOPO/1 CTaJl HAaKaIlJIMBAaThCS B BOJE U MOCTYNaTh B aTMochepy.

He menee mwmuapaa et nuanoOaktepuu ObUtM O€3pa3IeNbHBIMU XO03I€BaMU 3eMIIH U
[OYTU €JMHCTBEHHbIMU €€ oOuTaTensaMu. JlTHo MupoBoro okeana ObLI0 yCTiIaHO roJry0OBaTO-
3eJIeHbIMH KOBpaMHU. B 3THX KOBpax, IMaHOOAKTEpUAIbHBIX MaTaX, BMECTE C CUHE-3€JIEHbIMU
KWK U pyrue Oakrepuu. Bece oHu ObLIM IpeKpacHO MPUCIIOCOONIEHBI U APYr K APYry U K
CYpPOBBIM YCJIOBHUSIM IEPBOOBITHOTO OKeaHa. B To Bpems — apxeiickyro spy (apxeil) — Ha
3emiie ObUIO OYEHb Kapko. boraras yriekuciblM razoM armocdepa cosjaBajga MOUIHBIN
napHuKoBBIA A dekT. U3-3a 3Toro k KoHIy apxess MupoBoit okean Harpencs q10 S0—-60°C.
PacTBopsisice B Boje, YriaeKuciblii ra3 MpeBpallaics B KUCIOTY; FOpsYME KHUCIBIE BOJIbI
00JTydanuch KECTKUM YibTpadguosieToM (Benbp y 3emiu emie He ObUI0 COBPEMEHHOM
atMoc(epsl CO CHacUTENbHBIM O30HOBBIM IIUTOM). B1o6aBok B Boje OBLIO pacTBOPEHO
OTPOMHOE KOJIMYECTBO SJOBHUTHIX COJIEH TSKENIbIX MeTaysioB. [lOCTOSIHHBIE H3BEPIKEHUS
BYJIKAHOB, BBIOPOCHI TETUIA U Ta30B, PE3KHE KOJICOAHUS YCIOBUU OKPYXKAIOIIEH cpeapl — BCe
3TO OTHIO/Ib HE YIPOILAJI0 KU3Hb NEPBBIM OOUTATENSAM ILIAHETHI.

Pa3BuBmIMEecss B Takoil HErocTepUMMHON cpeae OaxkTepuaibHble CcO00IIecTBa ObUIH
HEBEPOSITHO BBIHOCIMBBIMH M YCTOHYMBBIMH. M3-3a 3TOr0 HMX SBONIONMS [UIA OYECHb
MeuieHHo. OHM yxe ObUIM IpucrocoOJeHbl MOYTH KO BCEMY, M MM He3aueM ObLIo
coBepuIeHCTBOBaThcA. UTOOBI XU3Hb Ha 3emile Hayala pa3BUBATbCSl U YCIOKHATHCA,
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TpeboBanach karactpoda. HeobOxoaumo ObLIO pa3pylIUTh 3TOT  CBEPXYCTOWUYMBBII
OaKkTepuanbHBI MHp, Ka3aBIIMICS BEYHBIM U HEPYIIMMbBIM, YTOOBI OCBOOOJUTH KM3HEHHOE
IIPOCTPAHCTBO I YEr0-TO HOBOTO.

IInanernas karacrpoga — oOpazoBaHue 3eMHOI0 siApa

JlonroxaaHHas pPEBOJIIONMS, IOJOXKUBIIAS KOHEI| 3aTSHYBIIEMYCSl 3aCTOI0 M BbIBEALIAS
XKU3Hb U3 OAKTEpUAIBbHOIO «TYIHKa», Mpousouuia 2,7-2,5 MUIIMAapA0B JIET Ha3aj, B CaMOM
KoHLe apxeiickoil 3pbl. Poccuiickue reosorun O.I. Copoxtun u C. A. YiakoB, aBTOpPbI
HOBeHIIeH (U3MYEeCKON TEeOpUH pa3BUTHS 3eMIIM, PACCUUTANM, YTO B 3TO BpeMs Halla
IUIaHEeTa MOJIBEpIyiach caMOMYy KPYMHOMY M KaTacTpo(uiecKkoMmy MpeoOpa3oBaHUIO 33 BCIO
CBOIO UCTOPHIO.

[lo ux runorese, NMpUYMHON KaTracTpo(dbl CTAJO BO3HUKHOBEHHE Yy HAIIeW IUIAHETHI
xene3Horo sapa. C MmomeHTa 00pa3oBaHusl 3eMJIM J0 KOHIIA apXesl B BEPXHUX CJIOSIX MaHTUU
HaKaruIMBajach pacIUIaBJICHHAs CMeECh Jkele3a W ero jByxBajgeHTHoro okcuna (FeO).
[IpumepHo 2,7 Muwmapaa JIeT Ha3al Macca 3TOr0 paciulaBa IMPEBBICHIIA HEKUH ITOPOT, MOCIIEe
4ero TspKesasi, Bsi3Kas, pacKaJeHHas )KUIKOCTh OYKBaJIbHO «IIPOBAIMIACHY K LIEHTPY 3eMIIH,
BBITECHUB OTTyJa €€ I[EpBUYHYIO, OoJjiee JEerKyl0 CepALEBUHY. OTH T'PaHIUO3HBIC
MepEeMEILEHUsI OIPOMHBIX MacC BEIIECTBA B HEJPaxX IJIAHEThl Pa30pBAIM U CMSUIM €€ TOHKYIO
MIOBEPXHOCTHYIO 000JI0YKy — 3eMHYyI0 Kopy. IloBciony u3Bepramuch BynkaHbl. JlpeBHue
MaTepUKH COMU3UINCH, CTOJIKHYJIUCh U CIWJINCH B €AUHBIN cynepMmarepuk MoHoOrew — Kak
pa3 HajJ TEeM MECTOM, IJie KHJIKOE >Kelle30 MpOTEeKIO B IIyOb IulaHeThl. Belmeamue Ha
[IOBEPXHOCTh TINIyOMHHBIE MOPOAbI BCTYNWIM B XHUMHUYECKYIO PEAKIHUI0 C aTMOC(HEpHBIM
YIJEKUCIBIM Ta3oM, M OYeHb CKOpPO B arMocdepe IOYTH HE OCTalOCh YIJIEKUCIIOTHI.
[TapauxoBsiii 3¢ ekt cran ropaszno ciabee, 4TO MPUBENIO K CUIbHEHIIEMY IOXOJIOJaHUIO:
Temiieparypa okeaHa ynaia ot +60°C no +6. CTojp e BHE3allHO M PE3KO CHU3MJIIACH
KHUCJIOTHOCTh MOPCKOM BOJIBI.

Oto Obuta Benuuakmas wu3 karactpod. Ho maxke oHa HecMmoria YHUYTOXHUTH
nuaHoOaktepuil. OHM BBDKWIM, XOTS UM U MPUIUIOCH MO-HAcTosemMy Tyro. McuesHoBeHue
YTJIEKUCIOTHOM aTMochepbl 03HAYAJIO JUIsl HUX J)KECTOKHM roJiojl, BeJb [IMaHOOaKTepUH, KaK U
BBICIIME PACTEHUS, HUCIOJB3YIOT YIJIEKMCIOTY KaK CbIpb€ JUIsI CHHTE3a OPraHWYecKuX
BemiecTB. bakTepuanbHbIXx MaToB cTajno MeHblie. OT CIUIOIIHBIX T0JIyOBIX KOBPOB,
BBICTHJIABIIUX MOPCKOE JHO, OCTalIMCh OOpHIBKHU. bakrepuanbHblil Mup He norud, HO ObLI
CWJIBHO TOTpENaH, B HEM MOSBUJIMCH <«JIbIpbl» M «Opemm». VIMEHHO B 3Tux «Opemax» u
«poOOMHaxX» APEBHEr0 MUpa U 3apOJWIMCh B Ty JaBHIOIO SI0XY IEPBBIE OPraHU3MBbI C
MPUHIUINAIBHO MHBIM CTPOEHHEM — 00Jiee CIOKHBIE M COBEpIICHHbIE OJHOKJIETOYHBIE
CYLIECTBA, KOTOPHIM MPEJACTOSIIO CTaTh HOBBIMU XO3sI€BaMH I1JIAaHETHI.

IHosiBJ1IeHNE KJIETOYHOIO SApPa

bakrtepuanbHas KieTka — CIOKHasg JKMBas KOHCTpykuus. Ho kineTku  BbICcHIMX
OpraHU3MOB — PACTEHM, )KMBOTHBIX, TPHOOB M Ja)ke TaK Ha3bIBa€MBIX MpOCTEHIINX (ameo,
MH(]Y30pUi) — YCTPOEHBI HAMHOTO CJIOKHee. Y OaKTepuaabHOW KIETKH HET HU s/pa, HU
KaKUX-1100 HHBIX BHYTPEHHUX «OPraHOB», OKPYKEHHbIX 00oiyioukoi. [loaTromy Oakrepuu
Ha3bIBAIOT «IPOKAPUOTaMU» (YTO B NEPEBOJE C I'PEUYECKOTO O3HAYAET «JOSACPHBIE»). Y
BBICIIIUX OPraHU3MOB KIJIETKA HMMEET SIPO, OKPYKEHHOE JBOWHOM 000J10YKOW (OTCIO/Ia
Ha3BaHHUE «IYKApUOTHI», T. €. UMEIOLIUE BBIPAKEHHOE A7IP0), a TAK)KE «BHYTPEHHHE OPraHbl»,
BAKHEHIINE U3 KOTOPBIX — MHUTOXOHJPUH (CBOCOOpa3HbIE SHEPreTUYECKHE CTaHIUH).
MUTOXOHIpUM pACHICIUISIOT OPraHMYECKUE BeEIIeCTBAa JO YIJIEKHCIOrO Ta3a W BOJBIL,
UCIO0JIb3YSl KUCTIOPOJ B KAUYECTBE OKUCIUTENS. MBI ABIIINM UCKIIOUUTENBHO ISl TOTO, YTOObI
o0ecnevynTh KUCIOPOJIOM MUTOXOHIPUN HAalIMX KiIeToK. Kpome MUTOXOHApUH, BaxkHEHILIUMU
OpraHaMH 3yKapuOTHYECKON KJIETKU OKa3bIBAIOTCS IIACTU/IBI (XJIOPOIUIACTHI), CIIyKaLUe 171
(doTOCHHTE3a, KOTOPBIE ECTh TOJIBKO Y PACTCHU.

Ho rnaBHOe B »yKapuOTHUECKOM KJIETKE — 3TO, KOHEYHO, ee sApo. B snpe xpanutcs
HacJIeICTBEHHAas: MH(opManus, 3anucaHHas YeTbIpeXOYKBEHHBIM $3BIKOM TI'€HETHYECKOI'O
kona B mousekynax JHK. VYV Oakrepmii, pazymeercsi, toxke ectb JJHK — enuncrBenHas
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MoOJIeKylna B (QopMe KoJblla, CcojepxKalias BC€ TEHbl JAHHOTO BHJa OaKTepHid.
Ho 6akrepuanbnas JJHK nexuT npsimo Bo BHYTpeHHEH cpele KIEeTKH — B €€ IUTOILIa3Me,
/i€ MPOTEKAeT aKTUBHBIK OOMEH BEIEeCTB. JTO 3HAYUT, YTO HEMOCPEIACTBEHHOE OKPYKEHHE
JparolleHHON MOJIEKYJIbl HATOMUHAET XMMHUYECKHUM 3aBOJl WM Jab0paTopuio alXxUMHKa, IIe
€KECEKYHJTHO TOSBISIOTCS W MCU€3aI0T COTHU THICAY CAaMbIX Pa3HOOOpa3HBbIX BEIIECTB.
Kaxxnoe U3 HUX MOTEHIMAIBHO MOXET MOBJIUATH Ha HACJIEACTBEHHYIO HH(OPMAIIHIO, a TAKXKE
Ha T€ MOJIEKYJISIpHbIE MEXaHU3MbI, KOTOPbIE 3Ty MH(POPMALIMIO CUUTHIBAIOT U «BOILJIOUIAIOT B
KU3Hb». B Takux «aHTHCAHUTApHBIX» YCIOBUSAX HEJETrKO co3/aTh JPPEKTUBHYIO U
HAJEKHYIO «CUCTEMY OOCITYXUBaHUS» — XPAaHEHUs, YTEHUS, BOCIPOU3BEACHUS U PEMOHTA
JIHK. Eme TpynHee co3faTb MOJEKYJISPHBIA MEXaHU3M, KOTOPBIM MOT Obl «OCMBICIIEHHOY
(cooOpa3ysch ¢ 00CTaHOBKOM) YIPaBJISITh pa0OTOM TAKOW CUCTEMBI.

NMeHHO B 3TOM M COCTOSJ BEJIMKHM CMbICI 000COOIEHMsI KIIETOYHOro siipa. ['eHsl
OKa3aJIMCh HAJIE)KHO M30JIMPOBAHbI OT LUTOILIA3Mbl ¢ ee Oypisiie xumueil. Tenepb MOXHO
ObUIO B «CIOKOWHOI 00CTaHOBKE» HaNaguTh 3((PEeKTUBHYIO cUCTeMy HX perymsuuu. U Tyt
0Ka3aJIoCh, YTO MPU OJHOM U TOM e Habope reHOB KJIETKa MOKET BECTU ce0si COBEPLICHHO
[10-Pa3HOMY B Pa3HbIX YCIOBHSIX.

Kak xopomo u3BecTHO, OJHY M TY K€ KHUI'Y MOKHO INPOYECTh MO-pa3HOMY (0COOEHHO
€cJIi KHUra xopouasi). B 3aBucuMOCTH OT MOJATOTOBKH, HACTPOCHUS U KU3HEHHOU CUTYyalluu
YUTAaTEJb B MEPBbIA pa3 HAUJET B KHUTE OJIHO, a MIEPEUUTAB €€ Yepe3 ToJl, — COBCEM JIPYToOe.
Tak ke ¥ ¢ TeHOMOM 3YKapHOT. B 3aBUCUMOCTH OT YCIIOBUI OH «CUUTBIBAETCS» MO-PAa3HOMY,
U KJIETKU, Pa3BUBAIOILMECS B UTOTE 3TOTO «IIPOUYTEHMS», TOKE OKA3bIBAIOTCS pa3HbIMU. Tak
MOSIBUWJICS. ~ MEXaHM3M  HEHACJEJCTBEHHOM  MPUCHOCOOMTENHHOM  M3MEHYMBOCTU —
«300peTeHrEe», HAMHOTO TIOBBICUBIIIEE YCTOMYMBOCTD U )KM3HECTIOCOOHOCTh OPTaHU3MOB.

be3 sToil cucTteMbl perynilUd T'€HOB HUKOI/a Obl HE MOSBUIMCH MHOTOKJIETOYHbBIE
KUBOTHbIE U pacTeHus. Beab BCA CyTh MHOTOKJIETOUYHOTO OPTaHM3Ma B TOM U COCTOMT, YTO
IFeHETUYECKU UICHTUYHBIEC KJIIETKU B 3aBUCUMOCTH OT YCJIOBHI CTAaHOBSATCS Pa3HbIMU — OepyT
Ha ceOs BBIIIOJIHEHUE PA3IMYHBIX PYHKINN, 00pa3yloT pa3Hble TKAaHU U Opranbl. [IpokapuoTsl
(OakTepum) Ha 3TO HE CIIOCOOHBI MPUHITUITHAIIBHO.

Kak npucnoca0nuBaroTcss K MEHAOIUMCA yeaoBUsIM Oaktepun? OHU ObICTPO MYTHPYIOT U
oOMeHHMBalOTCsI Apyr ¢ apyroMm reHamu. [lomaBisiroriee OONBIIMHCTBO WX THOHET, HO,
MIOCKOJIbBKY OaKkTepuil Oue€Hb MHOTO, BCErJa €CTh BEPOSITHOCTb, YTO KTO-TO M3 MYTaHTOB
OKaXKeTCsl KM3HECIOCOOHBIM B HOBBIX ychnoBusiX. Crnoco0 HaaeXHBIH, HO YyJOBHUIIHO
pactounTenbHblid. Y rimaBHOe — TyNHUKOBBIM. IIpu TakoW CTpaTrernu HET HUKAKUX NPUYHH
YCIIOKHSTBCS, COBEPILEHCTBOBaThCS. bakrepuu He cnocoOHbl K mporpeccy. I[lotomy-to
COBPEMEHHbIE OaKTEPHUH MMOYTH HE OTIMYAIOTCSA OT apXEHCKUX.

JlpeBHeliue ciepl MPUCYTCTBUS JYKAPUOT OOHApyXKEHbl B OCaJOUYHBIX IOPOJAAX
BO3PAacTOM OKOJIO 2,7 MWJUIHAp/a JIET. DTO KaK pa3 TO BpeMsl, Korjaa y 3emiin 00pa3oBajIoch
xene3Hoe anpo. Ilo-Bunumomy, katactpoda, eapa He pa3pyliMBIIas OaKTepUAIbHBIA MUD,
3acTaBUila 3€MHYIO KU3Hb BCEPbE3 «3aIyMaTbCs» O MMOUCKE HOBBIX, JIYUIIMX CIIOCOOOB
npucnocobaeHus K MeHstouleiics cpeae. )Ku3Hb He MOKET CTOATh HAa MECTe, OHa 0OpedeHa Ha
BEYHOE COBEpIICHCTBOBaHUE. Tak MOSBIEHHE 3€MHOrO 5pa, BO3MOXKHO, CTAJI0 MPUUYMHON
MOSIBJICHUS s]Ipa KJIIETOYHOTO.

Yyneca uaTerpanmu, wjim Mo:xeT 11 KOJUIEKTHB CTATh €IMHBIM OPraHU3MOM

Eme B Hauvane XX Beka ydeHble 3aMETWJIM, YTO ILIACTUIABI U MUTOXOHJAPUHU IO CBOEMY
CTPOEHHUIO YAMBUTENIbHO HamoMuHaioT Oakrtepuil. [loutn Bek ymien Ha cOop (akToB U
JOKa3aTelIbCcTB, HO TEIEph YK€ MOXKHO CUMTaThb TBEPAO YCTAHOBJICHHBIM, 4TO
SyKapuOTHYECKasl KJIETKa BO3HUKIA B PE3YNIbTATE€ COXXKUTEILCTBA (CUMOMO3a) HECKOJIBKUX
pa3HbIX OaKTepUaIbHBIX KIETOK.

C miactuaaMM ¥ MUTOXOHJPUSMH, IO NpaBJe IOBOPs, Bce ObUIO SCHO YK€ JaBHO. DTHU
«OpTaHbD) PYKAPHUOTHYECKOW KJIETKU MMEIT coOCTBeHHYIO KoJblieByto JJIHK — B TouHOCTH
TaKylo ke, Kak y 6akrepuil. OHU CaMOCTOSITENIBHO PA3MHOXKAIOTCS BHYTPU XO3HUCKOM KIIETKH,
MIPOCTO JIENsICh TMOIOJIaM, KaK 3TO MPUHATO Yy IpokapuoT. OHHM HUKOrJa He 00pa3yroTcs
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3aHOBO, «13 HUYero». [lo Bcem nmpu3HakaM oHU caMble HacTosiue 6akrepuu. [Ipuuem MoxkHO
Ja’)ke TOYHO CKa3aTb, KaKW€ MMEHHO: MUTOXOHJpPUU HAIIOMUHAIOT TaK Ha3bIBacMble aiibda-
MPOTe00aKTepUH, a IIACTUIABI — YK€ 3HAKOMBIC HaM IMAaHOOAKTEPUHU. DTH MPOCITABICHHBIC
«3o0perarenny xjopoduina u QOoTOCMHTE3a TaK M «HE MOJCIHIINCH» HU C KEM CBOMM
«OTKPBITUEM». OHU M IIO CEH JIeHb, CTaB BAa)XKHOW BHYTPEHHEW 4YAaCTBIO KIIETOK PACTEHUH,
JiepXKaT MOJ CBOUM «KOHTPOJIEM» MPAKTUYECKH Bech (POTOCHHTE3 Ha IJIaHeTe (a 3HauuT, U
MIOYTH BCE IMPOU3BOJCTBO OPraHUUECKUX BEIIECTB U Kuciaoposal).

Ho otkyna B3sach cama kieTka-xo3suH? Kakol Mukpo6 Obut ee «mpeaxom»? Cpenu
HBIHE XUBYIIUX OakTepuil KaHIUAaTa Ha 3Ty POJb JI0JIF0 HE MOIIM HalTH. Jleno B TOM, 4TO
TeHbl YKAPUOT, 3aKIIOUYEHHBIE B KIIETOYHOM SIJpE, PE3KO OTIMYAIOTCS MO CBOEH CTPYKTYpE OT
reHOB OOJIbIIMHCTBA OaKTEepHil: OHM COCTOST M3 MHOKECTBA OTJENbHBIX «CMBICIOBBIX»
KYCKOB, pa3JIeJICHHBIX JUIMHHBIMH «OeccMbICieHHbIMIY yaacTkaMu JJHK. UToOs! «mipodectsy
TaKoU I'eH, BCE €ro KyCOUYKH HYKHO aKKypaTHO «BbIpe3aTh» U «CKJIeUTh». Huuero mogo0Horo
y OOBIYHBIX OaKTEpHil HE HAOII01aeTCHl.

K ynuBneHuio yyeHbIX, «3yKapuOTHUECKOE» CTPOECHHE I'€HOMa, a TAK)KE MHOTHE JApYyrue
YHHUKaJIbHbIE OCOOCHHOCTU JYKapHMOT OOHApYKWUJIUCh y CaMOil CTpaHHOM U 3arajouyHoOU
IPYNIbl [IPOKAPUOTHYECKUX OPraHu3MOB — apxeOakTepuil. OTH CyLIEeCTBAa OTIMYAIOTCA
HEBEPOSITHOM YCTOMYMBOCTBIO: OHM MOTYT JKUTh Ja)K€ B KHUIALIEH BOJAE I'€OTEPMalIbHBIX
HMCTOYHUKOB. Y HEKOTOPBIX apxeOaKTepuil oNTHUMaibHas Ul JKU3HU TeMIeparypa JIeKHUT B
muanazone +90—-110°C, a mpu +80°C oHUM y)Ke HaYMHAIOT 3aMep3aTh.

Ceityac OOJBIIMHCTBO YYEHBIX CUHMTAIOT, YTO SyKapUOTHYECKas KJIETKa BO3HHUKIA B
pe3yibTaTe TOro, YTO Kakas-To apxeOakrepusi (BO3MOXHO, MPUCHOCOOJIEHHAs K >KU3HHU B
KHUCJION U Topsiuelt BoJie) nproOpesa BHYTPUKIETOUHBIX COKUTENEH-CUMOMOHTOB M3 YHUCIIA
OOBIUHBIX OaKTEpUH.

CrienuanycThl I0JIT0 HE MOTJIM MOHSTh, KaK apXe0aKTepUH YAaJOCh «IPOIJIOTHTH» CBOMX
OyIdylmMX COXXUTEIeH — Belb NPOKAPUOTHI HE MOTYT 3arjiaTbiBaTh KPYIHBIE YacTUIIBI.
Ho nenaBHo y OakTtepuil ObLI OTKpPBIT BHYTPUKIETOYHBIM mapasutusMm. Okxazaioch, 4TO
HEKOTOpblE MUKpPOOBI CHOCOOHBI NPOJAEIBIBATH OTBEPCTHUSI B KJIETOYHOM CTEHKE APYrUX
OaxkTepuil MU NPOHUKATHh B MX LUTOIUIA3My. MoeT ObITh, HIMEHHO TaK MPOHUKIN Oyayrine
IJIACTU/IBl U MUTOXOHJIPUM BHYTPb KIIETKU-XO3sIMHA?

[IproOpereHrne BHYTPUKIETOYHBIX COXKUTEIEW IMPHUBEIO K TOMY, YTO B OJHON KIIETKE
0Ka3aJI0OCh HECKOJIbKO pa3HbIX reHOMOB. VMU HykHO ObLIO Kak-TO ympamisaTh. CoznaHue
TaKOro pyKOBOJSIIET0 IIEHTpa KIETKH — KJIETOYHOIO sJpa — CTaJI0 KU3HEHHOU
HeoOxonuMmocThio. [lo omHONl W3 rumotes, saepHas 000Ji0UKa MOTrJja BO3HUKHYTh Kak
CIIydallHbIM pe3y/nbTaT HECOTJIACOBAaHHOM padOThl HECKOJIBKUX I'PYIII I'€HOB, OTBEYABIIMX 32
(dhopMupOBaHHUE KIECTOUYHBIX 000JI0YEK Y TOJIHKO YTO OOBEAMHUBIIUXCS OAKTEPHi.

Pa3nooOpa3Hble MUKpOOBI, JaBIIME Hayalo SyKapUOTHYECKOW KIIETKE, BOBCE HE cpasy
CIIMJIUCH B €1MHbII opranu3M. CHayajla OHM MPOCTO YKUJIM BMECTE B OJIHOM OaKTepHaIbHOM
co00I1IeCTBE, MOCTENEHHO MPUCIOCAONIUBAsACH APYT K APYry M ydach W3BJIEKaTh BBITOJY W3
TAKOr0 COXKUTENbCTBA. Bbiiensemplil nuaHOOaKTEpUSIMU KHUCIOPOA ObLT Ui HUX SJOBUT.
B xozae 3BoiIONMK OHM «TIPUIYyMaJId» MHOTO Pa3HBIX CIOCOO0B OOPHOBI C ATUM MOOOYHBIM
MIPOJIYKTOM CBO€H KU3HENesATeNbHOCTH. OAHUM U3 TaKuxX CIOCOOOB M CTalo... JbIXaHHUE.
HenaBHue wuccienoBaHusi Mokaszajiu, 4TO KOMILIEKC O€JIKOB-(EpMEHTOB, OTBEYAIOUIMI 3a
KHUCJIOPOJHOE JbIXaHUE€ MHTOXOHIPUN, BO3HHUK B pe3yjibTare HEOOJBIIOTO H3MEHEHUs
¢depmeHTOB (QoTocuHTe3a. Benp ¢ TOukM 3peHus XUMHHM, (OTOCUHTE3 U KHUCIOPOIHOE
JbIXaHUE — 3TO OJIHA M Ta K€ XUMUYECKasi PeaKiysi, TOJIbKO MIylasi B MPOTHUBOIOJIOKHBIX
HaIpPaBJICHUSAX:

CO; + HyO + sHeprus <> opraHnyecKue BEIIeCTBA.

Tak B 1MaHOOaKTepUAIbHBIX MAaTaXx MOIJIM MOSIBUTHCS IMOJIE3HBIE COXKUTEIN — MHUKPOOBI,
crocobHble JplmaTh. OHM HE TONBKO 3a0Mpaid U3JIUIIEK KHUCIOpOJa, HO eue u
BbIpa0aThIBaJIi OIPOMHOE KOJIMYECTBO SHEPrUU — JOCTATOYHOE, YTOOBI MOJEIUTHCS C
COCEJIIMU.
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Tperuii yaacTHUK cooliiecTBa — apxebakrepun. OHM MOTJIM 3a0UpaTh y HUaHOOAKTEpUil
U3JIMIIKA OpPraHUKH, cOpakuBaThb UX M TEM CaMbIM I[E€peBOAUTH B Qopmy, Ooiee
«y1000BaprUMYyI0» Ui JbIIIAIINX OaKTepuil.

[TogoGHbIe MUKpPOOHBIE COOOIIECTBA MOKHO BCTPETUTh U cerojHs. Ku3Hb Oakrtepuil B
TaKUX COOOIIECTBaX MPOTEKAET HA YAUBIIEHUE JIPYKHO U CIaXX€HHO. MUKpPOObI «HAYUUIIUCHY
nake 0OMEHMBAThCS OCOOBIMH XMMHUYECKMMH CHTHajaMH, YTOObI Jydllle KOOPAWHHUPOBATH
cBou JeiictBus. Kpome Toro, oHu akTuBHO OOMeHMBaroTCsl reHamu. Kcratu, MMEHHO 3Ta
CIOCOOHOCTh Tak MemaerT 0opbOe ¢ MHOPEKUHOHHBIMU OOJIE3HSIMM: CTOUT KaKOW-HUOYAb
OJIHOI OakTepuu B pe3ylbTaTe CIy4alHOW MyTaluud HPHOOPECTH TeH YCTOMYMBOCTH K
HOBOMY aHTHOMOTHKY, KAK OUY€Hb CKOPO U Jpyrue BHUJbl OaKTepHil MOTYT MPHUOOPECTU ITOT
reH nmyrem oOmeHa. Bce 310 nmenmaer OakrepmanibHOE COOOIIECTBO TMOXOXHUM Ha €IWHBIN
OpraHu3M.

Bunumo, karactpoduueckue coOBITHS KOHIA apXEHWCKOW 3pbl 3aCTaBHIIM MUKPOOHBIE
coo0I1iecTBa NPOUTH elle Jaiblie Mo MyTh MHTerpauuu. KineTku pazHbIX BUAOB OakTepuid,
JABHO YK€ «IIPUTEPTHIE» U HPUCIOCOOJIEHHBIE IPYr K APYry, CTadl OOBEIUMHATHCA IOJ
obmed  00oj04YkOM. ITO  OBUIO  HEOOXOOMMO  JUII  MAaKCHMAaJIbHO  CJIA)KEHHOI,
LEHTPATU30BaHHOM PEerysiiuu KU3HEHHBIX MPOIIECCOB B YCIOBUAX KpU3HCA.

CooO1iecTBo mpeBpaTUiIOCh B Opranu3M. MHAMBUIYYMBI CIIMINCH BOEIWHO, OTKA3aBIIUCh
OT CaMOCTOSITEILHOCTH BO UMs CO3JaHMsI HOBOM MHIUBUAYAIbHOCTHU BBICILIETO MOPSIKA.

Kupnnunku

W3no0neHHbIil apryMeHT TPOTUBHUKOB TEOPUH 3BOJIIOLIMH — HEBO3MOXHOCTH CO3/1aTh
HOBYIO CJIOKHYIO CTPYKTYpY (Hampumep, HOBBIM T'eH) MyTeM epedopa CiiydailHbIX BAPUAHTOB
(MyTanuii). AHTHABOJIIOLMOHUCTBI YTBEP)KJAIOT, YTO C TOM K€ BEPOSTHOCTHIO CMEpY,
MIPOHECHINICS HaJ TOPOJACKON CBaJKOW, MOXET coOparb M3 Mycopa U OOJOMKOB
KocMu4eckuil kopadiib. M oHu coBepIieHHO npaBbl!

Ho TonbkO KpynHBIE 3BOJIIONHOHHBIE MpeoOpa3oBaHuUs, NO-BUIUMOMY, HAYT BOBCE
He myTeM Imepebopa OECUMCIIEHHBIX MEJKHUX, CciaydaiiHblx Myrtauuid. Ha mpumepe
MIPOUCXOXKICHUS IYKAPUOTUUYECKOM KIETKM — a 3TO, KaK YK€ OTMeYalloch, KpyMHeiliee
SBOJIIOIIMOHHOE COOBITHE CO BpeMEH MOSIBJICHUS XKU3HM — XOpoIlo BUIHO, kKak Ilpupona,
co3/aBasi HEUYTO MPHUHIMIIMAIBLHO HOBOE, CJI0XHOE, IPOrPECCUBHOE, YMENO MOJIb3YETCs YXKe
TFOTOBBIMM, HUCIIBITAHHBIMH «KUPIUYMKAMU», cOOUpasi U3 HUX, KaK U3 KOHCTPYKTOpPA, HOBBIH
oprauusM. llo-Buaumomy, 3TOT «OJIOUHBIN» NPUHIUI COOPKH HOBBIX JKUBBIX CHUCTEM
MIPOHU3BIBAET COOOM BCIO OMOJIOTMYECKYIO SBOJIIOIUIO U BO MHOTOM OIPENENSIET €€ TEMIl U
ocobenHoctu. Ilo aTomy npuHLKIY (U3 KPYIHBIX, 3apaHee 3arOTOBJIEHHBIX U MPOBEPEHHBIX
OJIOKOB) CTPOSATCA M HOBbIE I'€Hbl, U O€JIKM, U HOBble rpynnbl opranu3moB. (Kcratu, rens
apxe0aKkTepuil ¥ 3yKapHOT MOJEIHINCh Ha OT/AEIbHbIE KYCKH, CKOpee BCEro, UMEHHO C ATOM
LeNIbI0: TaKue OJIOKU 0YEHb YA00HO NepeKOMOUHUPOBATS.)

Hayka HeykinoHHOo mnpubnmxkaercss Kk HoBoMmy BuaeHuio [lpupozsl. IlocTeneHHo Mbl
HAayMHAEM I[MOHMMAaTbh, YTO BCE JKUBOE BOKPYI HAac — BOBCE HE CIIydalHbI HaOOp BUIOB U
(dhopMm, a CIOKHBIN U €IUHBIA OPTaHU3M, PA3BUBAIOIIMIICS 110 CBOMM HEIPEIOKHBIM 3aKOHAM.
JIxo060ii xMBOM OpraHusMm, Jro0as >kuBasi KJIETKa, a U Mbl CaMH — KHUPIUYUKH B BEJIMKOM
«koHCTpykTOope» [lpmponabl. U kaxaplii M3 TAaKMX KUPOUYMKOB MOXKET OKa3aThbCs
HE3aMEHUMbIM.

3BOJIOIIMOHHBINA TPOTPECC

Asexkcanap BuaagumupoBuu MapkoB, 00Kkmop 0Ouo102uuecKux Haykx,
cmapuiuii

Hayunwtit compyonuk Ilaneonmonozuueckozo uncmumyma PAH

«IKOJIOrUA U XKU3HB» No2. 2009
Camoe ynMBHUTEIBHOE U TPYAHOOOBSICHUMOE CBOWMCTBO SBOJIOIMU — €€ BBIPAKEHHAS
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oOuiasi NHporpeccHBHasl HANpaBICHHOCTb, JABIKEHHE OT IPOCTOT0 K CIOXKHOMY. OTa
HaIPaBJIEHHOCTh BHJIHA JTAJIEKO HE BO BCEX IBOJIIOLMOHHBIX COOBITHSX M MPeoOpa3oBaHUIX
(ropaszmo yare, 4eM yCJI0KHEHUE, IPOUCXOIAT MEJIKHE U3MEHEHHsI OPraHU3MOB Ha OJIHOM U
TOM JK€ YpPOBHE OpraHM3alliM), HO OHAa IMPOCJIEKMUBAETCA KaK oO0las TeHACHILINS,
JOMMHHUPYIOLME TPYMIbl B OOJBIIMHCTBE 3KOCHCTEM IIOCTEIIEHHO CTAaHOBATCS Bce Oosee
BBICOKOOPTraHNU30BaHHBIMH.

Bbonee toro, poct opraHuszaiuu, ycI0oKHEHHWE CTPOCHHSI OPraHM3MOB IPOUCXOAST BOBCE
HE MOCTENEHHO. DTU MPOLECChl UMEIOT OTYETIMBBIA MpephIBUCTBIA XapakTep. [lepexon Ha
HOBBI DBOJIIOIIMOHHBIM YpPOBEHb (Takoe COOBITHE Ha3bIBAIOT apoMopdo30M) OOBIYHO
MIPOUCXOJUT CPaBHUTENIBHO OBICTPO, MOCIE Yero cieayer Oojiee WIM MEHee JUIMTEIbHBIN
ABOJIIOIIMOHHBIN cTa3uc (MEepUOJl OTHOCUTENIbHONW cTaOuiabHOCTH). Brpouem, ObiBaeT u Tak,
YTO MPOrPECCUBHBIE NPU3HAKM HAKAIUIMBAIOTCSI B TPYIIE OPraHu3MOB Ha MPOTSHKEHUU
JECSITKOB MUJIJTMOHOB JIET.

[Tox mporpeccom nanee OyAeT MOHUMATBLCS YCIOKHEHHE >KUBBIX cucTteM. K coxanenuto,
B OJIHOM MyOJMKallMy HEBO3MOXKHO OXBATUTh BCE aCIEKThI 3BOJIOLMOHHOTO Iporpecca Jaxe
B TaKOM Y3KOM €ro noHumanuu. [1oaromy MHOTHE Ba)KHbI€ aCIEKThl OCTAHYTCA 3a paMKaMu
o0cyxenus (yCIOKHEHHE COOOIIECTB, IKOCUCTEM, OUoc(hephl B 1IEIOM U MHOTOE APYToe).
Peus moiigeT ToJIbKO O Iporpecce Ha ypoBHE OPraHU3MOB.

Kak usmepuThb CJI0KHOCTH OPraHu3Ma

Uto >xe Takoe xuBOM opraHu3Mm? [l HAmMMX LEJIed MOXKHO CXEMaTHUYHO MPEICTaBUTh
OpraHu3M B BHJE pa3BETBIECHHON ceTM u3 (YHKIMOHAJIBHBIX JJIEMEHTOB U HX
B3aUMOJICHCTBHUI.

Jlydiie Bcero 3TO 3aMETHO Ha YpPOBHE KJIETKH, KOTOpas o0jafjaeT Tak Ha3blBaeMoOM
pEeryasTOPHO-METAa0O0JIMUEeCKOW CeThI0, JICWCTBYIONICH Ha JIByX OCHOBHBIX YPOBHSIX.
Ha nepBoM ypoBHE — XMMHMUYECKHE BELIECTBA, HOHBI U MOJIEKYJbl (KaK COBCEM MEJIKHE, TaK U
OTPOMHBIE MOJIEKYJIbl OMOIIOJIMMEPOB), a TAK)KE XUMUYECKHE PEaKMi, B KOTOPbIX BELIECTBA
nmpeBpamaorcs  apyr B Apyra. llomaBisitoniee OOJIBIIMHCTBO XMMHYECKHX —PEAKITUH
KaTaJIu3upyoT (CTUMYIUPYIOT) CHelHalbHble OelKHM — (QepMeHThl.. DTo MeTaboiauueckas
ceTb, MM cucreMa oOMeHa BeuiecTB. Ha Bropom (Oosiee BBICOKOM) YPOBHE HaxOISTCS
perynstopabie cBsi3u U 3QdekTsl. Croga OTHOCATCS OCJIKHU €IIe OJTHOTO BUJIA — PELENTOPHI,
KOTOpbIE pearupyroT Ha OINpeeSiCeHHbIE BHEIIHHWE WM BHYTPEHHHE (PAKTOpPbl M NEPENaroT
XMMHMUYECKHUE CUTHalbl, BIUsOLMe Ha pabotry apyrux OenkoB. OcoOyro rpymnmy
PErYIATOPHBIX OEJIKOB COCTABJIAIOT TaK Ha3blBaeMble (DAKTOPbl TPAHCKPUIILIUU U JPYTrue
CHelHalM3UpOBaHHbIE OENIKU, PETYIUPYIOLINE PAa3INYHbIE TAIbl CYUTHIBAHUS TEHETHUECKOTO
KoJia ¥ cuHTe3a OenkoB. CkaxeM, pelenTop A pearupyer Ha CBET U CUHTE3UPYET CUTHAIbHOE
BelecTBO b, akTuBH3Mpyromiee BbIpaOOTKY (akTopa TpaHCKpUINLUU B, KOTOpHI B CBOIO
odepenb MpUKperisiercs K onpeneneHuomy yyactky JIHK u Bkirodaer npouecc cuuTbiBaHUSA
reda [', B pe3ynbrare yero cunresupyercs pepment J, karanusupyrouuii peakuuto E, B xone
KOTOpoM cuHTe3upyercsa BemecTtBo K. Bwurore mnomywyaercs, 4YTo Ha CBETy KIETKa
cUHTe3upyeT BeecTBo JK, a B TEMHOTE — HET.

OTO IpuUMeEp peryiassTopHoro 3pdekxra, KOTOPbIA «CO3HATEIHHOY MOAACPKUBACTCS KICTKOM
U A peaju3aluu KOTOpOro y Hee HMMEITCs clieluaibHble reHbl U Oenku. Ho momumo
«TJIABHBIX» PETYIATOPHBIX CBSI3€H €CTh U MHOKECTBO MOOOYHBIX, BTOPOCTENEHHbIX. Jlesno B
TOM, YTO, KaK XOPOIIIO M3BECTHO, JI00as XUMUUYECKasi peakius (¥ BooOIIe 1000 mporiece,
MIPOUCXOJSAIIMM B KJIETKE) MEHSET €€ BHYTPEHHIOI Cpely U B KOHEYHOM CYETE BIIMSIET
Ha 6ce TOCIENYIOLIME MTpoliecchl. B )KUBBIX cucTeMax 6cé cesazano co écem. Hanpumep, koraa
OJIHOKJIETOYHAsI BOJOPOCIb OCYHIECTBIISIET (POTOCUHTE3, TJIABHBINA pe3ysbTaT 3TOro IMpolecca
COCTOMT B IpeoOpa3oBaHMU SHEPIUM CBETa B SHEPIUI0 XMMMUECKHUX CBSI3€d U CHHTE3€
OpraHMYECKUX BEIECTB M3 Heopranumyeckux. Ho mpoiecc compoBokgaercs emie U mMaccoi
«1o60yHBIX» 3¢ dekToB. B uacTHOCTH, B pe3ynbTaTe H3BATHUS U3 OKPYXKAIOIIEH Cpeabl
YIJIEKUCIIOTO ra3a yBeJIMYUBaeTCsl oKazareiab KucioTHocTu (pH) cpenbl, 4To, €CTeCTBEHHO,
CKa3bIBAETCs Ha BCEX IpoLieccax, MPOUCXOSAIINX B KIETKE.
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B xone sBomronuu 11000i M3 TakUMX MOOOYHBIX PETYISITOPHBIX 3PPEKTOB MOXKET OBITH
BBIJIEJICH, YCUJIEH U 3aKpeIuIeH (HampuMmep, MOKET HMOSIBUTHCSI HOBBIM clielnann3upoBaHHbIN
0enoK, yCWIMBAIOIIMK JNaHHBIM 3(@deKT, KOTOopblii B pe3ylbTare IepecTaHeT ObITh
MOOOYHBIM).

KoneuHo, 3T0 mmmb camoe oOuiee NpeAcTaBiIeHUE 00 YCTPOWCTBE peEryssTOpPHO-
MeTab0JIMYECKONH CEeTH, COCTAaBJISAIONIEH OCHOBY JHOOOW >KMBOW CHUCTEMBI, KOTOPYIO, CTaJlo
OBbITh, MOXHO Ipy0O 0XapaKTepU30BaTh BHIIOJIHAEMBIMU €10 «(PYHKIHUAMU» (B TAKOM IOJIXO0JIE
IJIaBHAsI POJIb OTBOAMUTCA (PEpMEHTaM) U «PErynsaTOpHbIMU 3 ¢dekTaMu» (MpU UX OMHCAHUU
[JIaBHYIO POJIb UTPAIOT PErYISITOPHBIE OENKU).

Ecnu cpaBHUTH XHBYIO CHUCTEMY C KOMIIBIOTEPHOI MpPOrpamMMOi, TO MOKHO YINOJ0OUTH
«(yHKUMN» onepaTtopaM, KOTOpbIe TPOU3BOIAT KaKUe-TO KOHKPETHbIE JEHCTBUS C JaHHBIMU,
T. €. OCYLIECTBJISIIOT NpeoOpa3oBaHME JaHHBIX (HApUMeEp, ONEepaTopbl NpHUCBaUBaHUA); a
«perynsaTopHble 3PQGEeKTh» NPU TAKOW aHAJIOIMU COOTBETCTBYIOT OIEpaTopaM YCIOBHOI'O
Iepexosia, KOTOpbleé B 3aBUCHUMOCTH OT OIPEICNIEHHBIX YCIOBUHM «BKIIOYAIOT» WU
«BBIKJTIOYAIOTY» (PETyIUPYIOT) NEUCTBUS OTIEPATOPOB (MIH «(PYHKITUN»).

Hcxonss U3 3TOro0 MOXHO THOMBITAThCS ONPEAETUTh, YTO K€ CleIyeT MOHMMATh MOJ
YCIIOKHEHHEM KMBOW cucteMbl. [loa yciokHeHuem OyaemM MOHHMMATh YBEJIMYEHHE YHUCIIA
Pa3HOPOJHBIX DJIEMEHTOB PEryIATOPHO-META00JNYECKOW ceTU. VIHBIMU CIOBaMH, 3TO WM
MOSIBJIEHHE HOBOM «(QYHKIMU» — HOBOIOo (epMEHTa, KOTOPBIA KaTalu3UPyeT KaKyr-TO
peaKuIo, WIH MOSBJICHUE HOBOTO «IIOIEPHKUBAEMOT0)» PETYIATOPHOTO dPdeKTa.

Pa3Hblii cMBICJI 3BOTIOIUM HA Pa3HBIX 3TaNax

Kak sxe peanbHO MPOMCXOIUIIO B ABOJIIOLUU YCIOKHEHNE OPraHU3MOB?

[TaneoHTosIOrMYeCcKas JETOMUCh — 3TO TMIAHTCKUI MacCUB JaHHBIX, KOTOPbI B paMKax
OJIHOM ImyOnUKauy abCOIIOTHO HEBO3MOYKHO OXBATUTh BO BeeX AeTaisax. [loaTomy s TOIbKO
HaMedy camble TJIaBHbIE pyOek U U 3Tallbl.

Kak u3BectHO, Bo3pacT 3emiid COCTaBISAET OKOJIO 4,5 MIIPJ JIET, HO, K COXKAJIEHUIO, IIEPBbIE
700 MUIH JIET €€ CYHECTBOBAHUS HE OCTAaBWJIIM HAaM HUKAKUX MAJIEOHTOJOTUYECKHUX
CBUJETENLCTB, MO0 IpUMepHO 3,8 MiIpJ JIeT Ha3aj MepBUYHAs Kopa Oblia paspyllieHa U
neperiaBjieHa B MaHTUU. Tak 4TO camble APEBHUE COXPAHUBILIUECS OCAJIOYHBIE MOPOIbI
MMEIOT Bo3pacT He Oosiee 3,8 mupna ser. Ho camoe ynuBUTENBHOE 3aKITIOYAETCS B TOM, YTO
Jla’ke B TaKUX MOPOJAAX Y€ MPUCYTCTBYIOT HECOMHEHHbIE MPU3HAKU JKU3HU. A B 00pa3max
MOpoJ BO3pacTOM 10 3,5 MIIpA JIET YK€ JOCTOBEPHO OOHApYyKEHbl MCKONAEMble OCTAaTKU
OakTepuil.

IIpoxkapuotsl. [loka MbI HE MO’KEM TOYHO AATUPOBATH HU MOMEHTA MOSBICHUS KU3HU, HU
MOMEHTa TMOSBJCHMS IEPBbIX HACTOAUIMX KJIETOK. SICHO /Wb, 4TO U TO, U JPYroe
npousonuio B nepBbie 700— 1000 muiH neT cymiecTBoBaHUS 3eMJid. 3aTO MbI C BBICOKOM
J0JIell yBEPEHHOCTH MOYKEM CKa3aTh, YTO BO BTOPON MUJUIMAP/ JIET 36MHOI'O CYILIECTBOBAHUS
(3,8-2,7 mnpa ner Hazan) Ouocdepa Obuia CIUIOWIbL NPOKapHOTHOW. MHBIMM croBamu,
CYLIECTBOBAIIU TOJBKO OAKTEPUN — OJHOKJIETOUHbIE OPraHU3Mbl, HE UMEBLIME sI/Ipa.

[Iporpecc B Takoii Ouocdepe COCTOSI NPEUMYLIECTBEHHO B TOSBICHUU HOBbLX
«@ynKkyutiy, T. €. BOBHUKHOBEHUHU HOBBIX ()EPMEHTOB, JaBaBIIMX HAYaJI0 HOBBIM XUMUYECKUM
peakuusiM. PerynsrtopHble K€ CHUCTEMbl MPOKAPHOT U3-32 OCOOEHHOCTEH HMX CTPOECHUS
HE MOTJIM Pa3BUThHCS JaJIbllIe CaMOIr0 IPUMHUTHUBHOIO, HA4YaJIbHOTO YPOBHSI.

Caenpl qpeBHEl KU3HU

Hckonaemple opraHu3Mbl BCTPEUAIOTCS B OCHOBHOM B OCaJOYHBIX MOPOJaX, HO camble
JPEBHUE U3 U3BECTHBIX 0CAaJOUHBIX Mopoa (popmauus Uirya B I'peHnanaun) UMErOT BO3pacT
okojio 3,8 mipx yiet. M B HUX yke ecTh ciefpl ku3Hu. [IpaBaa, HE COBCEM MOHATHO, KAKOM:
nepBoHayanbHoM PHK-xu3nu unn yxe coppemennoit JIHK-0enkoBoil. D1ty cienpl — 4uCTO
XUMHYECKUE, CBA3aHHbIE C U30TOMTHBIM COCTABOM YIJIEPO/Ia.

3apoxnenue PHK-mupa HekoTopble crielMamucTbl OTHOCAT K MpoMexyTky 4,3-3,8 mipn
JIET Ha3ajl.
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JykapuoThl. [lepBbIil Beanyallinii nepesomM B 3BOJIIOLMU KU3HU MTPOU30LIEN IPUMEPHO
2 MJIpA JIeT Ha3all, Korja MOSBWIKCH NIEPBbIEe 3YKapUOThl. [ TaBHOE X OTIIMYKME OT MPOKAPUOT
(6axTepwuii) COCTOUT B TOM, YTO Y HUX 00pa30BajoCh KJIECTOYHOE SIIPO, M TEM CaMbIM 00JIacTh
aKTUBHOTO 0OMEHa BELIECTB (IIMTOIUIa3Ma) OTAEIIIACh OT 00JIaCTH XpaHEHUs, CYUUTHIBAHUS U
peryisuuu reHomMa. 9TO OTKPBLIO BO3MOXHOCTH Ui Pa3BUTHUSI CIIOXKHBIX PETYIATOPHBIX
CHCTEM.

[TocnencTBust 3T0r0 CcOOBITUS ObUIM KOJOCCAIbHBIMU. B KOpHE HM3MEHMIICS XapakTep U
CMBICT 3BOJIIOLMOHHOTO Imporpecca. Hosble «dyHkuum» (dpepMeHTHl U MeTadoJInYecKue
IyTH) OTHBIHE IepecTaqu ObITh €ro cojaepkanueM. llporpecc oOTHBIHE coOcCTOSUI B
HOSIBIICHUM HOBbIX Pe2YIAMOPHbIX 3¢ Pexmoa.

Pa3BuTHe CIOKHBIX PETYISTOPHBIX CUCTEM IO3BOJISIET SyKapUOTaM IpU OJHOM M TOM K€
r€HOME B 3aBUCHUMOCTH OT YCJIOBHH (OPMHUPOBATH COBEPUICHHO pAa3HbIE THIbI KIETOK.
baktepun Ha 3TO mNpakTUYECKH He cocoOHbl. VIMeHHO Omaronapst 3TOMYy CBOWCTBY
9YKapuOThl CMOTJIM CTaTh MHOTOKJIETOYHBIMHU.

MHoroxk/eTounble OpraHusMbl. Kak u3BeCTHO, 11000 MHOTOKJIETOYHBIH OpraHu3M
pa3BHUBaeTCs U3 OJIHOM KIIETKU — siiiiia. S0 nenuTcs, U JoYepHue KIETKH, oOpa3yrouuecs
B pe3yJbTaTe JIEJEeHUs, OKa3bIBAlOTCSA B Pa3HBIX YCIOBUSX (pa3HOE MOJIOXKEHUE B 3apObIIIE,
pa3Hoe OKpY>KEHUE U, KaK CJIe/ICTBUE, — Pa3Hble KOHLEHTPALlMU BEIIECTB BO BHELIHEN cpejie,
OKpy)Xalllell KJIeTKy). B 3aBUCUMOCTM OT YCJIOBMH, B KOTOpbIE IOMajaeT JaHHas
3apo/iblllieBast KJIeTKa, B HE BKJIIOYAIOTCS T€ WM WHbIE TPYIIBI T€HOB. B pesynbTare pazHbie
3apO/IbIIIEBbIE KIETKUA Pa3BUBAIOTCS MO-pa3HOMY, M W3 HUX 0Opa3zyloTCs pa3Hble TKaHU U
oprabl. Takum 00pa3oM, eciau paccMaTpyUBaTh MHOTOKJIETOYHBIA OpraHU3M UMEHHO B XOJI€
OHTOI'€HE3a, KaK npocpammy UHOUBUOYAIbHO20 paseumus (A UMEHHO TaK U CIEAYeT €ro

paccMaTpuBaTh, TOBOPS 00 HBOJIOIUH, — BeIb SBOJIONHOHUPYIOT KaK pa3 OHTOT'CHE3HI,
a He B3pOCibIe 0COOM), OKa3bIBACTCS, YTO BCE Pa3HOOOpa3ve CTPOCHHS MHOTOKJIETOYHBIX
OpPraHU3MOB (hakTHIeCKn CBOJIUTCS K OTIPENICIICHHBIM pe2yIAmOpPHbIM

aghghexmam (onepaTopaM yCIOBHBIX IMEPEX0JI0B), BKIFOUEHHBIM B MIPOTPAMMY Pa3BUTHSL.

Hrak, mporpecc sykapuoT (M OCOOEHHO MHOTOKJIETOYHBIX) COCTOSUI B TIOSIBJICHUH
HE HOBBIX «(pyHKUMI» ((hepMEHTOB), Kak y OakTepHil, a HOBBIX PETYISATOPHBIX 3(P(HEKTOB.
W u3 storo Tte3uca yxke BBIBOAUTCA KAaK CIEJICTBUE XapaKTep YCIOXKHEHHS CTPOCHHUS
B3pOCIbIX opranu3moB. Hampumep, Obut opranusm ¢ 10 mapamu oguHakoBbix HOT. Ecnu y
HEro MOSBSTCS €Ille JIBE Mapbl TAKUX K€ HOT, 3TO HEJb3sl CUUTATh YCIOKHEHHEM CTPOCHHUS
OpraHu3Ma — HHUKAKOM HOBOW PETYJISATOPHOM CBA3M HE MOSIBWIOCH. Bce mpocTo cBenoch K
HEKOTOpPOl HOBOHM «pelakuuu» ONIPEIENIEHUs CTaporo OIepaTropa YCIOBHOTO Iepexoja.
Omneparop tuna «popMHpoBaTh HOTH, MOKa UX He ctaHeT 10 map», 3aMEeHWIICS ONepaTopoM
«hopmupoBaTh HOTH, IOKa MX He craHeT 12 map». Ho BOT ecnu mepBas mapa HOT' y 3TOTO
OpraHu3Ma CTajla OTJIMYaThCS OT OCTAJIbHbBIX, CKa)KEM, HAIMYUEM JIONIOJHUTEIBHOTO KOIOTKA,
TO 3TO yX€ IPOrpecc, NOCKOIbKY 3TO 3HAUYMT, YTO B IPOrpaMMe OHTOTE€HE3a MOSIBUIICS HOBBII
OIepaTop YCJIOBHOIO IEpPeXoja TUIA «ECIH S — 3a4aTOK HOTH IMEepPBOM Maphl, TO CIEAYeT
(hopMHUpOBaTh TOTIOTHUTEIbHBIA KOTOTOK.

OTOT BTOpPOM 3Tall 3BOIIOLUH, KOTJA MPOrPECC COCTOSI B YCIONKHEHHH PEryIsTOPHBIX
3¢ deKTOoB, MPOJOIHKAIICSA 0 MOMEHTA MOSIBJIICHUS YEJIOBEKA Pa3yMHOTO.

CoBpemennblii  3tan. Ha HpiHemHeM — (TpeTbeM)  3Tame  ABOJIIOLMU  IPOTpecc
CKOHIIEHTPUPOBAJICS YK€ HE B 00JIaCTU PEry/siiuu 'eHoMa, a B COLMOKYIbTYpHOU chepe.
HE CTaHy MOJPOOHO OCTaHABIIMBATHCA HA XapaKTEPUCTUKE MpOrpecca 4eJ0oBeUYecTBa. 3aMeuy
JUIIb, YTO 3/1€Ch HAJMIIO SIBHAsI MPEEMCTBEHHOCTh, MO0 pa3yMm (MU CO3HaHHUE) (PAKTUYECKU
MIPEJICTABISAIOT COOOM PeryasiTOPHYIO0 CUCTEMY BBICILIETO YPOBHSI.

XPpOoHOJIOrUsI 3BOJTIOLIHMH

HUrtak, MOXHO BBIACIHTH TPU OCHOBHBIX JTalla 3BOJIIOLUHUM, KaXKIbId M3 KOTOPBIX
XapaKTepU3yeTCs CBOUM COJIep:KaHUEM (HAIpaBICHHOCTHIO) 3BOJIIOLUU:

1. TlporpeccuBHas sBomtonus Oumoxumuuecknx (Qynknui. [IpoxapumoTHass Ouocdepa.
Pa3BuBaeTcs GMOXUMUS OPTaHU3MOB.
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2. IlporpeccuBHast »3BoyrouMsl peryiasuuu (ymnpaBieHusi) GyHKOuH. OyKapuOTHas
o6uocoepa. PazBuBaercs mopgosorus (CTpoeHUE) OPraHU3MOB.

3. [IlporpeccuBHasi 9BOJIONMS  CO3HAHUWA, WKW perymsanauu  perymsmuid (7).
AnTponocdepa. Pa3zBuBaroTcsi COLUOKYIbTYPHBIE CUCTEMBI.

OcHoBHbIE 0c00€HHOCTH IBOJIIOLIMOHHOI0 NIporpecca

[ToMmuMO OTMEUYEHHOHM MEpPHOAU3aLUU HBOJIIOLIMOHHOTO Iporpecca oOpaiiarT Ha cels
BHUMAaHHE €IIe HECKOJIBKO €r0 BAXHEWIIMX OCOOCHHOCTEH, BBISBIISIEMBIX, B YACTHOCTH, W3
aHaJM3a MaJCOHTOJIOTMUECKUX JTaHHBIX:

1. Hoseie, 0onee CIOXHO YCTPOCHHBIE OpraHU3Mbl OOBIYHO HE BBITECHSIOT W
HE 3aMeIal0T CBOMX NMPUMHUTHBHEIX MpeAKoB. [IpocThie (hopMBbl IPOIOIIKAIOT CYIIECTBOBATH
BMECTE CO CJIOKHBIMU — MPOUCXOUT HaKonieHue B OMOTe Bce 00Jiee CI0MKHBIX OPraHu3MOB
1 o0LMil pocT pazHOOOpa3us )KU3HU (TaK, OaKTepUATBLHBIN MUP IPOJOJKAET CYIIECTBOBATh U
MIPOLIBETATH 110 Ceil AEHb BMECTE C TOpa3ao 0oJiee CI0KHO YCTPOCHHBIMU SYKAPUOTHUECKUMHU
OpraHu3Mamu).

2. Opnako mocne KpynmHeHmux apoMopdo30B (Mepexo10B Ha 0o0Jjiee BBHICOKUN YPOBEHB
OpraHu3allvK) TATBHEHIINN YBOJIIONMOHHBIA MPOTPEcC KOHIEHTPUPYETCS TIPEUMYIIECTBEHHO
B HOBOM ILIacTe OMOTHI, COCTOSIIEM M3 O0Jee CIOXKHBIX OpraHu3MoB. Tak, C NOSIBICHHEM
AYKapHOT IMPOTPECCUBHASI SBOJIIOLUS OAKTEPH MPAKTHYECKH MPEKPaTHIach — HEKOTOPHIC
OaKTepuu CYIIECTBYIOT MO cel JeHb ¢ Apxelckoi 3psl (6e3 Manoro 3 MipJ JieT) MOYTH B
HEM3MEHHOM BHJe. ECTh Takke Ccepbe3Hble OCHOBAHHWS TI0Jararb, 4YTO C IOSBICHUEM
4eJloBeKa MpeKkpaTwiach (WM, MO KpallHEH Mepe, Cepbe3HO 3aMeIIniIach) MPOrpecCUBHAS
ABOJTIOIUS )KUBOTHBIX M PACTECHHIA.

3. Tperbs 0COOEHHOCTH CBsI3aHA CO BTOPOM: MPOCIEKUBACTCS 0011ast 3aKOHOMEPHOCT,
coCTOsIIas B TOM, YTO YeM CIIO)KHEE YCTPOEH OpPraHM3M, TE€M BBIIIE BEPOSITHOCTH €ro
JTaTbHEHUINET0 YCIOXKHEHUS. B 3TOM CMEBICIIE IBOJIIOIUOHHBIA MPOTPECC, MOXOXKE, HIET C
YCKOPEHHUEM.

4. IlporpeccuBHOE YCI0KHEHHE — JIOBOJIBHO PEKOE 3BOJIIOLMOHHOE coObITHE. HacToTa
TaKuX COOBITHI Ha MHOTO TIOPSIIKOB HIDKE, YEM YacTOTa MPEoOpa30BaHMA, IPOUCXOAIINX HA
OJTHOM M TOM K€ YPOBHE CJIOKHOCTH WJIH C TIOHI)KEHHEM 3TOTO YPOBHSI, T. €. C YIIPOIIICHHEM.

Bo3MoskeH 14 CIOHTAHHBIN NPOrpece KUBbIX cUcTeM?

[IporpeccuBHbIN XapakTep 3BOJIOLUN TOPOXKAAET MHOKECTBO BOIIPOCOB. OCOOEHHO 4acTo
YIOMHUHAETCS TaKOM: BO3MOKEH JIM CAMOIIPOU3BOJIBHBINA MPOIPECC, €CIIN B HEKUBOU MPUPOJE
MbI BUJIUM, YTO «CaMO CcOOOI» BC€ OOBIYHO TOJIBKO pa3pylIaeTcs U YNPOILAeTcsi, HO MOYTU
HUKOI'/Ia HE YCIIOXKHSETCS?

CaMonpou3BOJIbHOE YCIOKHEHUE CHUCTEM, KaK CUMTalIOCh paHblle, MPOTHUBOPEUUT
BTOPOMY Hadally TEPMOJMHAMUKH — 3aKOHY pOCTa SHTPOINHUHU (CaMONpPOU3BOJILHO PaCTET
TOJBKO XaoC, HO HE OPraHM30BaHHOCTH). OAHAKO HM3BECTHBIM (U3WK W XHWMHK, OJUH U3
OCHOBOIIOJIO’)KHUKOB TEPMOJMHAMHKU HEPAaBHOBECHBIX CHUCTEM M HOOENEBCKHUI JaypeaT
. P. IlpuroxuH mnokasajl, 4To B OIPEJEICHHBIX YCIOBUSX (B OTKPBHITHIX HEPABHOBECHBIX
CHUCTEMaX C T[IOCTOSIHHBIM IIOCTYIUICHMEM BEIIeCTBA W SHEPruuM H3BHE) BO3MOJKHA
caMOOpraHuzanus — o0pa30BaHUE «IOPSAJKAa U3 Xaocay, T. €. MPOrpecc B TOM NOHMMaHUH,
KOTOpBIM NPHUHAT B 3TOM crarbe. [IpuMepoM MOXKET CIyXUThb 00pa3oBaHHUE MPABHIIBHBIX
HIECTUYTOJIbHBIX KOHBEKTUBHBIX SIYE€EK IIPU HATPEBAHUHM HEKOTOPBIX BA3ZKHUX KUIKOCTEH.

biraromapst otkpsiTusaM [IpuroxkmuHa nporpeccuBHasi SBOJIOLMS ITepecTana IPOTUBOPEYUTh
3aKOHAM MPUPOJIbI U OCHOBAM MaTEpUAIUCTUYECKOTO MUPOBO33peHHs. Ocoboe 3HaueHue OHU
UMENIM JUIsl TOHUMaHHWs MpoOJIeMbl 3apOoKAEHUS JKM3HM U TaKoTO SIBJICHUS, Kak
KATAINTHYECKHE UUKIbl. V3BECTHBI IUKINYECKHE XWMHUYECKHE IIPOLECCHI, B KOTOPBIX
MPOJYKThI, OOpazyemble Ha OTAEIbHBIX JTamax LHKIA, CIyXaT KaTaJu3aTopaMu MAJis
nocieayomux dranoB. llomydaercs caMOBOCIPOM3BOIAIIASACA, CaMOIOIEPKUBAIOIIASAC
XUMHYECKas CHCTeMa, OT KOTOpPOW, BOOOIIE ToBOps, YK€ HENaJleKo U JO CaMbIX
MPUMHUTHUBHBIX (POPM JKU3HHU.
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HogBas ¢popma xu3nu

WuTepecHblil mpuMep MOXKHO HAWTH B HEJABHUX OTKPBITUSAX MOJIEKYISIPHOW OMOJIOTUU U
MeauIHbL. Bo3MOXKHO, coBceM HenaBHO, OyKBaJIbHO Ha HAIIMX IJIa3ax, Ha 3emMJe MOsBUIIACh
HoBasi ¢opma ku3HU. Peub uper o mnpecioBYTHIX NpUOHAX (MH(MEKIHOHHBIX areHTax
OETKOBOM NIPUPOJIbI, BBI3BIBAIOLINX MOPAKEHUE TOJOBHOTO MO3Ta — JHIEpaToONaTHIO — Y
JMOJe M JKMBOTHBIX). M3HauanbHO 3TO OBUIM HOPMajbHbIE OEJKH, NMPUCYTCTBYIOIIHE B
HEPBHBIX KJI€TKaX MileKonuTaomux. OHU BBIMOJIHSUIA KaKyl0-TO CBOIO POJIb U HE MPUBJIEKAIN
BHUMaHUA yueHbIX. Ho onHaxapl (moxoxe, B nepBoi nmosioBuHe XIX Beka), ckopee Bcero y
KaKOM-TO KOPOBBI, OJTHA MOJIEKYJa TAKOT0 OejKa MO KaKUM-TO COBEPIIEHHO HEU3BECTHBIM U
CllydallHbIM NpPUYMHAM HENpPaBHIIBHO «CBEPHYNIACH» — BEIb MOJIEKYNbI O€JKa, Mocjae TOTro
KaK OHU CUHTE3UPYIOTCS, OJIKHBI OIIPECIIEHHBIM 00pa30M CBEPHYTHCSA, CIOKUTHCS B HEKYIO
rio0ynny (M 3Ta MPOCTPAHCTBEHHAs KOHQUIypanusi MOJEKYJIbl BO MHOTOM OIpPENENsIeT ee
cBoiicTBa). M BOT 3Ta MoOJIeKyla NIpHUOHA CBEpPHYJIAach «HENPABUIBHO» U B peE3yJbTaTe
COBEPIIICHHO CIy4allHO TMpUOOpeNia JBa HOBbIX CBOUCMEA. YCTOWIMBOCTh K TIpOTea3am
(pepMeHTaM, KaTaau3UpPYIOLUIUM pacilelieHre OelKOB) — HMHBIMHU CIOBaMH, OpPraHU3M HE B
CHJIax 3TOT OEJIOK YHHUYTOXXHUTb; U CHOCOOHOCTh CTHUMYJIMPOBATh TaKOE€ K€ HEMPaBUIBHOE
CBOpayMBaHUE JAPYrux NpuoHOB. W momyumiics HEKuM KBa3MOPraHU3M HOBOTO THIIA, YTO-TO
BpOJiEe BHUpyca, TOJIbKO 0e3 reHoB! Bemb okaszamack COBEPIICEHHO HEUCTPEOMMOU: TaKou
«HETIPaBWIBHO» CBEPHYTbI INPHOH HE NEPEBAPUBACTCS B  JKEIyIKe, IONAJacT B
nepuQepruyecKkyro HEPBHYIO CHUCTEMY U CJIOBHO IPU IEMHOW pEeaklUu 3acTaBIIIET TaK Ke
CBOpPAYMBATLCS BCE TMPUOHBI B HEPBHBIX KJIETKAaX — 3Ta BOJHA «HENPAaBUJIbHOTO
CBOPAYMBAHUA» JIOXOJUT JO MO3ra, IJIe «HENpPaBUJIbHBIN» OeloK «0OBOJAKHMBAET» BCE
HEHpOHBI (BEeb OH HEYHUUYTOXHM), B PE3YJIbTAaTE€ YEro YeJlOBEK CXOAMT C yMa M BCKOpe
ymupaer. OnHuUM U3 HauboJiee sIPKUX MPOSBICHUM BO3MOKHOCTEH MPHUOHOB CTaJl TOT CaMblil
ryouatsiii 3H1Ee(ATUT (KKOPOBHE OEUIEHCTBOY»), KOTOPHIM HE TaK JaBHO €]Ba HE YHUUTOKHUII
KUBOTHOBOJICTBO U MSICHYIO IIPOMBIIIJIEHHOCTh Psifia CTPaH.

YToOBl OCTAHOBUTH TAKOM aBTOKATATUTUYECKUHN (CAMOYCKOPSIOUIUICS ) LUK, HEOOX0 MO
YHUUTOXXUTh BCE «HEMPaBUJIbHBIE» MPUOHBI 10 nocienHero. Ha atom npumepe BHUIHO, YTO
ABTOKATAIIMTUYECKUM ITUKII MOXET CTaTh CTPAITHOW CHUJION: pa3 BO3HUKHYB, OH OYIeT
aKTUBHO BOCIIPOM3BOJUTHCA U MOJJIEPKUBATh caM ce€0sl, U OCTaHOBUTb €ro0 OKAa3bIBAETCS
O4YEHb HENpOCTO. BOT M HanmoMMHAEeT OH 3apoJbIll TOM CAMOW TaWMHCTBEHHOW (GKM3HEHHOMU
CWJIBD», KOTOPYIO YK€ HE Pa3 MbITATUCh IPEICTABUTH JIBWKYILEH CHIION 3BOIIOLUN.

Poas PHK B npoucxoKIeHUH KU3HH

[lepBu4HON aBTOKATaJIUTHUYECKOM CHUCTEMOH, € KOTOpPOM Hauanach XH3Hb Ha 3eMlle,
CKOpee BCEro, Morja oka3aTrhcsi KopoTkas mosiekyna PHK, cmocoOnasi karamm3mpoBath
CHUHTE3 COOCTBEHHbIX KONMIl. Bo3HUKIIIas aBTOKaTaIUTHUECKas cUcTeMa JI0JKHA Oblla cpasy
BOuparh B ce0s u Apyrue abuoreHHo cunHrtesupoBanHble Mosekynsl PHK — takas PHK (c
MOJIMMEPA3HON aKTUBHOCTHIO) OYAET CHHTE3UpPOBATh HE TOJIBKO CBOM COOCTBEHHBIC KOIIWH,
HO M Komuu Apyrux «cocennux» PHK, KoTopsle TeM caMbIM CTaHOBATCA MaTE€pUATIOM JUIS
orOopa. M 3nech BIIOJIHE YMECTHO OTMETUTh, 4YTO, KaK II0Ka3aHO B J1abOpaTOPHBIX
SKCIIEPUMEHTAX, omOop U JTaxKe bopvba 3a cyujecmeoganue IpKo TPOSBISIOTCS yXKe B
MPOCTEHIINX AaBTOKATAIMTUYECKUX LMKIaX — Haubosiee «ynauHble» (3¢ deKTuBHBIC)
KaTaJIUTHYECKUE ULUKIbI OBICTPO  «pa3pacTaloTCs» U «BBITECHAIOT» CBOUX MEHEe
3(h(HEKTUBHBIX «COTIEPHUKOB.

Tak 4ro, y4yuThIBas HE TaKk JaBHO OOHapyxkeHHYI crnocobHocte PHK BbInosiHATH
pasiauyuHble KaTaauTHueckue (pepMeHTaTUBHbIE) PYHKUMU, U3 M000HO0M nepBuuHoit PHK-
CHUCTEMBbl MOT JIOBOJIbHO ObICTpO copmupoBaThcsi Tak HaszbiBaeMblil PHK-opranmsm —
npenuecTBeHHUK xuBo kietku. O1oT PHK-opranusm yxe Mor, «BoBiekas» B CBOIO
METa0OJIMYECKYI0 CeTh CHadajla KOPOTKHE, aToTOM | 0OoJjiee JJIMHHBIE OCJKH,
COBEpUICHCTBOBAaTh MeEXaHU3Mbl cHHTe3a OenkoB Ha ocHoBe PHK-depmentoB, uro
MIOCTENEHHO MPHUBENIO K (POPMUPOBAHUIO T€HETUYECKOTO KOJIa U COBPEMEHHBIX MEXaHHU3MOB
CHHTE3a Oelka.
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IBOJIIOLHIO HE CBECTH K TEOPUH BEPOATHOCTe

OpHO W3 XapaKTEepHBIX BO3PAXKEHUI MPOTUB KIIACCUYECKOW TEOPUHU IBOJIIOLUU COCTOUT B
TOM, YTO CO3JIaHUE JII00OT0 CJIOXHOTO 3JIEMEHTa — HaIllpuMep, HOBOTO (epMeHTa — B
pe3yibTaTe HaKOIUJICHUS CIy4dallHbIX MyTauuii (ciaydailHOro nepebopa BapHUaHTOB)
HEBO3MOXXHO C TOYKH 3PEHHUSI TEOPUH BEPOSATHOCTEH. THUNMUHBIN «PYHKIHOHAIBHBIN» OETOK
COCTOUT W3 HECKOJIbKMX COTE€H KOMOMHAIUil aMUHOKHUCIOT (OCHOBHBIX aMMHOKHCIIOT BCEro
20). 3HauuT, pacCyX AA0T KPEaMOHUCTbI, YTOOBI METOJIOM CIy4aiHOIo nepebopa MoIydyuTh
«yHKUMOHANBHBIN» Oenmok u3 XoTst Obl 100 aMUHOKHCIIOT, HYXHO IepedpaTbh CTOJIBKO
BapHaHTOB, YTO HA 3TO HE XBaTUT BCErO BPEMEHM CyllecTBOBaHUS BcenenHoil. BeposTHOCTH
CITyJaitHO# camMmocOopku pabouero Oeika CpaBHUBAIOT C BEPOSTHOCTHIO CAMOCOOPKH, CKaXEM,
camoJieTa U3 Mycopa B pe3yibTaTe POX0KIEHUS CMepya 110 TOPOJCKON CBAJIKE.

B uem jxe npuHUMNUaIbHas OmKOKa B 3TUX paccyxkaeHusx? Ha camom nene ommbOK TyT
MHOTO. O/lHa W3 OCHOBHBIX COCTOUT B CJEIYIOIIEM: IPOTPECCUBHBIE HBOJIOIMOHHBIE
npeoOpa3oBaHusi — BOBCE HE PE3yNbTaT Mepedopa BCEX BO3MOXKHBIX BapuaHTOB. OOBIYHO BO
BCEX INPeoOpa3OBaHUSX B JKUBBIX CHUCTEMAaX HCIOJIb3yeTCs OJIOYHBIA, WM MOJIYJIbHBIMN,
npuHiun cOopku. Kak yxke He pa3 oTMeyanoch, euie 10 TMOSBICHHUS >XHU3HH, B X0OJE
aOMOTreHHOT0 CUHTE3a, 13 aMUHOKHCIIOT BIOJIHE MOTJIM C(OPMUPOBATHCA KOPOTKHE OEIKOBBIE
MOJIEKYJIbI, IPEACTABIISIONINE COOOM CilydyaiiHble KOMOMHAIIMY aMUHOKUCIOT. OKa3aaoch, YTO
YK€ Takue KOpoTKue Oeyiku 00janaroT ciiadblMM KaTaIUTUYECKUMHU CBOMCTBAMH, MpPUYEM
CBOMCTBA 3TU pa3HbI€ Y Pa3HbIX MoJIeKyll. bosbine, cl1oxkHble, «HACTOSAIIME» OeNKU (IprUYeM
BCE UX BUJbl — BCE TAaK Ha3bIBa€Mble ceMelcTBa OEIKOB, MPUCYTCTBYIOLIUE B KIETKE) MOIJIN
copMUpOBaThCs KaK KOMOMHALIMM U3 OJHOW— JBYX COTE€H TAKUX CPABHUTEIBHO KOPOTKHUX
Kyco4koB(0s10k0B). Cy/isl O CTPYKType M3BECTHBIX OCIKOB, UMEHHO TaK B MPHUPOJIE JEJI0 H
o0cTosuo.

Cumomo3

brounblil mpuHLIMIT COOPKH CIIOKHBIX CUCTEM U3 MPOCTHIX SIPKO MPOSIBISETCS B (JeHOMEHE
cuMOMO03a. YKe TOBOPWJIOCH O MOSBJICHUH 3YKapUOT Kak 00 OJHOM M3 JIBYX Ba)KHEHIIMX
SBOJIIOIIMOHHBIX COOBITUH 3a BCIO HCTOPHUIO KM3HU. Tak BOT, dyKapuOTHYECKasl KIIETKa
BO3HUKJIa B pe3y/ibTaTe CUMOMO3a HECKOJIBKUX PA3HbIX BUJIOB MPOKAPHOT — OakTepuil. Dtu
OakTepuu CHayaja JIOJITO  CYHIECTBOBAJIM KAaK KOMIIOHEHTbl ~MHTErPUPOBAHHOIO
OaktepuanbHOro cooodmectBa. Ilocne Toro kak MeXay HUMM YCTaHOBMJIACh YCTONYMBAs
CHUCTeMa B3aUMOJICHCTBUN M B3aUMHOM KOOPIMHAIMM, 3TU OAaKTEpUU CIUINCh B €IUHBIN
OpraHu3M, KOTOPBIM U CTaJl IEPBOM dYKaPUOTUYECKOM KIETKOM.

CuM0103, BO3MOXHO, ChIrpaJl OOJIBIIYIO POJIb U B IPYTHX IPOrPECCUBHBIX IBOJIOIIMOHHBIX
npeoOpazoBanusx. Camble U3BECTHBIE IPUMEPHI: KOPAJUIbL, JIUIIAHHUKY, )KBAUHbIE, TEPMUTHI.
SBnenust cumOH03a Urpainu OOJBIIYI0 POJIb M B APYTUX Ciydasx apoMopdo30B, IMyCTh ITO
MIPOSIBJISTIOCH U HE CTOJIb SIPKO.

IMpeaganranun

He menee BaxkHa B 3BOJMIONMM M POJb IpeajanTaluu (CKPBITBIX BO3MOXKHOCTEH K
n3MeHeHusiM). HoBble «pyHKIMM» U PETYISTOPHBIE CBSI3W BO3HUKAIOT HE «M3 HUYETo», a U3
TONH OTPOMHOM Macchl BTOPOCTENEHHBIX WM MOOOYHBIX (QYHKIUH U PErylIaTOPHBIX CBS3EH,
KOTOpbIE HEM30EKHO IMPUCYTCTBYIOT B PETryISTOPHO-META00IMUECKON CETH MPOCTO-HAIIPOCTO
B CHJIy CaMOM €€ IPUPO/IbI.

HoBeie renbl 00bIYHO 0Opa3yloTcs B pe3yibTaTe AYIUIMKAUMMU (MyTaluu, B pe3yJbTaTe
KOTOpPOIl MPOUCXOJUT YJBOCHHE OTICJIbHBIX YYACTKOB) CTapblX I'€HOB U IOCIEIYIOIIEro
«pacxokIeHus» UX (PYHKUUH, KOT/1a OJIMH U3 T€HOB COXPAHSET CTAPYI0 OCHOBHYIO (YHKIIHIO,
a BTOPOM yCUJIMBAET KaKyl0-TO U3 OBIBIIMX BTOPOCTENEHHBIX (PYHKIIUM.

Yckopenue nporpecca

B 3axnroueHue Henb3sl He 3aTPOHYTh OJIMH M3 CaMbIX CIIOPHBIX BOIIPOCOB ABOJIIOLIMOHHON
TEOPUM —  aBTOKATAJIMTHUYECKUN  (CAaMOYCKOPAIOIIMKCA)  XapakTep  HBOJIIOLIMOHHOIO
mporpecca.
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Kak yxe oTMeuasoch, MajeoHTOJIOTUYECKAs! JIETOMUCh CBHUJIETEIBCTBYET: YEM CIIOXKHEE
OpraHu3M, TEM BBIIIE€ BEPOSTHOCTb TOTO, YTO KaKUE-TO U3 €ro MOTOMKOB MOTYT CTaTh €Il
Oonee cinoxHbIMU. HMHBIMH croBamu, HaONIONAETCS HEYTO BpOJAE CaMOYCKOPEHHS
(aBTOKaTamM3a) B SBOJIIOLIMOHHOM Iporpecce. YeM 3T0 MOXeT ObITh BbI3BAaHO? JTa Tema
KpaiiHe cnabo pa3paboTaHa B COBPEMEHHOH HBOJIONMOHHOW TEOpWUH, HO OJHO W3
00BsICHEHUH, 10 MHEHHIO aBTOPa, MOTJIO OBl 3aK/II0OUATHCS B CIIEIYIOIIEM.

B xoze 3BosoIMM JOKEH JOCTUTaThCs CBOETO poJia PEryISATOPHBINA KOMIIPOMHUCC MEXKITY
TpeOOBaHUAMHU  aJaNTUBHOCTU (CIIOCOOHOCTH TIEPECTPauBaThCi B  COOTBETCTBUU C
W3MEHEHHWEM BHEIIHUX YCJIOBHH) M IEJIOCTHOCTH >KMBOW cuctembl. llepas rpymma,
ompezenseMas OCOOEHHOCTSMM B3aMMOOTHOUIEHMM OpraHu3Ma ¢ BHEHIHEH cpeiou,
CTPEMUTCS YBEIUYUTh POJIb BHEIIHUX peryasinquil (4TtoObl aJeKBAaTHO pearupoBaTh Ha
U3MEHEHHE YCIOBUN OKpYyXarolled cpeabl). Bropas rpymma, QuKTyemasl I€JI0CTHOCTBIO
OpraHu3Ma, CTPEMUTCS YBEIMUYUTH POJIb BHYTPEHHUX PEryiasuuid (4ToObl OT/ENbHbIEC YACTH U
(GYHKIMM CIIOKHOM CHCTEMBbI, MOJOTHaHHbIE APYr K JpPYry, pa3BUBAIMCh U JE€HCTBOBAJIU
COTJIACOBAHHO).

PykoBoACTBYsICH  COOOpa)X€HUSIMH O  BO3MOXHOCTSIX  JIOCTHIJKEHHS  YKa3aHHOTO
KOMIIPOMHUCCA, MOXHO BBICTPOUTH CIEAYIOLIYI0 CXEMY, OIPEACISIONIYI0 HalpaBlIeHUE
SBOJIIOIIMM: YCIOXXKHEHHWE — ImpoldiieMa MOJJep:KaHusd IeJIOCTHOCTH —  OOpalieHue
PETYIATOPHBIX CBSI3€M BHYTpb — Ipo0OiieMa aJeKBaTHOM peakiMKy Ha BHEIIHUE YCIOBUS —>
HEO0OX0IMMOCTh (POPMHUPOBAHUSI HOBBIX BHEIIHMX PEryJISTOPHBIX CBA3€H — nanbHeiliiee
YCIIOKHEHHE.

Yem cnokHee opraHusM, TeM TpyAHEe 0OecleyrMBaTh COTJIACOBAHHYIO pabOTy BCEX €ro
yacTe. OTO HEU30eKHO BEIET K Pa3BUTUIO «BHYTPEHHUX» pPErYISTOPHBIX CBS3EH —
aKTUBHOCTh T€HOB M «(PYHKUHMOHAIbHBIX» O€IKOB BO Bce Ooibliell mepe Oyner
PErylupoBaThCsl KAKUMHU-TO BHYTPEHHUMHU (DaKTOpamH, a HE TOJBKO HANpPSAMYIO BHEIIHUMHU
ctumynamu. [Iporpeccupyromee oOpaleHne perylsTOPHBIX CBS3EH «BHYTPBY» BpOJIE OBl
BEJIET K TOMY, YTO OpPraHu3M Kak Obl «3aMbIKaeTcs Ha ceOs», KOHLIEHTPUPYETCS Ha CBOEM
BHYTPEHHEM COCTOSIHUM M CTAHOBUTCS 00Jjiee ySI3BUMbBIM K M3MEHEHHIO BHEIIHUX (DaKTOPOB.
Bo3HukaeT KOHQUIMKT MEXJy HEOO0XOAMMOCTBIO MOJJIEPKUBATh IEJIOCTHOCTh CJIOMXHOTO
OpraHu3Ma M aJIeKBaTHO pearupoBaTh Ha M3MEHEHUS BHELIHUX YCIOBUHU. DTOT KOH(IUKT
MOXET OBITh pa3pelicH:

a. (opMHpOBaHMEM HOBBIX BHEUIHUX PETYJIATOPHBIX CBA3EH;

b. MOBbIIIEHHEM HE3aBUCUMOCTU OpPraHu3Ma OT BHELIHUX YCJIOBHM IyTEM MOJJEpKaHUS
BHYTPEHHETr0 roMeocTas3a (Harpumep, NOCTOSSHHOW TeMIepaTypsl Tejia), YTOObl U3MEHEHHE
BHEIIHUX (PAKTOPOB pexe MNOPOXKIalo NPOTHUBOPEUMs] C BHYTPEHHHUMHU IIpolieccaMu B
OpraHu3Me;

C. HCKYCCTBEHHBIM CO3JaHHEM MWJIM HaXOXXJIE€HUEM s ceOs MOAXOMALIUX YCIOBUM
(TEpMUTHUKHU, THE3/a, JAPYrUe >KUJIUINA); aKTUBHOE IEepeMellleHne B MecCTa, /i€ YCIOBUS
0osee OnaronpuATHbI (MUTPALUsl YKUBOTHBIX, [IEPEJIEThI IITULIBI).

He BbI3bIBacT cCOMHEHUH, YTO JIFOOOH M3 MEPEUMCIICHHBIX TYTEH, B CBOIO OUepe/ib, TpeOyeT
JaJIbHENIIEro yCI0XKHEHUs opranu3ma. [lepBpiii yTh BBOJUT HOBBIE BHEIIHUE PETYISTOPHBIE
CBS3M — OYEBHJHOE YCloXHeHue. Btopoll myTh TpeOyeT NpOrpecCUBHOIO pa3BUTHUSA
MeTaboau3Ma, IOKPOBHBIX TKaHEH — 37ech TOXKe O0€3 YCIOXHEHUS BCEH CHUCTEMbI
He oOoittuch. Tperuil myTh MpeanoiaraeT pa3BUTHE HEPBHON CHUCTEMbl — PETrYISTOPHON
CUCTEMBI CAMOT0 BBICOKOTO YPOBHSL.

B 9T0if cxeme MOXHO YCMOTPETb MEXaHM3M IOJIOXKUTEIbHON 00paTHOW CBs3U:
YCIIO)KHEHHE CHCTEMbI BEJET K KOH(DIUKTY, CHITHE KOTOPOIO BO3MOKHO TOJIBKO IyTEM
NalbHENIIEr0 yCI0KHEeHN. BO3MOXHO, B 3TOM e U KpOETCsl OCHOBHAs IPUYKMHA YCKOPEHUs
rporpecca.

A BOT emie oJlHa BO3MOKHasl II€MOYKAa M3MEHEHUN B XOJi€ SBOJIIOLHUH: YCIOKHEHUE —>
MOSIBJIEHHME MHO>KECTBA HOBBIX KPE0JOB (HE3aIUIAHUPOBAHHBIX, CIYYalHBIX OTKIOHEHUN OT
HOPMBI, B YaCTHOCTH, OT HOPMAaJbHOTO IIpOlLecca pa3BUTUS OpraHusMa) — yrposa
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L[EJOCTHOCTH U >KU3HECIOCOOHOCTH — HEOOXOJIUMOCTb IOSIBJICHHSI HOBBIX PErYISTOPHBIX
CBS3CH.

Mo3kHO OTMETUTH U ellle OJuH acnekT. JItoboe «3IneMeHTapHoe ycioXKHEeHHE» (TOsIBICHNE
HOBOM PpEryisiTOpHON CBSI3M) aBTOMAaTHMUYECKU BEJIET K BO3HMKHOBEHHIO MHOYKECTBA HOBBIX
KpPEO0JIOB, KOTOpbIE€ MOTYT MpOSIBUTHCA IpH H3MeHeHuH YycioBuil. [lomanmas B ycimoBus,
Ha KOTOpbIE OHA «HE OblJla paccuMTaHa», HOBasl CBA3b (BKJIIOUEHHAs, KaK YK€ OTMEYajocCh,
B €IMHYIO0 OOIIYIO0 CeTh W BIUAIOLIAS B KOHEYHOM HMTOre Ha BCE IMPOLECCHl B OpraHU3MeE)
MOXXET JaTh pa3JIUYHbIE «HENpeIBHUJIEHHBIE» 3(P(PeKThl. DTO, € OJHOM CTOPOHBI, HOBBIE
npeajanTallii ¥ HOBBIM «MmaTepuan aias oTOOpa», C APYrod — YBEJIMYEHHE YacCTOTHI
«HETIPEeIBUJICHHBIX», CIy4YallHbIX OTKJIOHEHMH CTaBUT TMOJ Yrpo3y ILEJIOCTHOCTh U
AKHU3HECIIOCOOHOCTh cucTeMbl. CpaBUTHCS C ITUM OOOYHBIM 3()P(HEKTOM YCIOKHEHHUS YaCTO
ObIBaET BO3MOYKHO JIMIIb ITyTEM JaJIbHEHIIETr0 YCIOKHEHUs (Hanmpumep, K «3adapaxiuBIIeiD»
PETYIATOPHON CBSI3U J100aBIISIETCA HOBasl PETyJIsTOPHAs CBS3b, PETYIHPYIOIIasl MPEKHION).
Takum o0pa3oM, © T@pud TakoM IMOJAXOJE HPOLECC YCIOKHEHHUS OKa3blBaeTcs
aBTOKATAIIUTUYECKUM U UJIET C YCKOPEHUEM.

IF’EHETUYECKA MOJEPHU3AILIUSA: PASBBEUBAEM MU®bI O
I'MO.

[Manuun A., Hayunslii compyoHuK ceKkmopa MoaeKyAAPHOLl IB0TIOUUU

Hucmumyma npoonrem nepedauu ungpopmayuu PAH

«ITonynspuas mexanuka» Ne§, 2014

Bo BceneHHOil cTpaTernyeckoii kommnbloTepHoii urpnl StarCraft BHe3emHasi
paca 3eproB mnpuMedaTeJbHA TeM, YTO HAYYMJIACh YCBaMBaTh TI'eHeTHYeCKHil
MaTepuaJs APyrux OpraHu3MoB U NpPeoOpa3oBbIBATH COOCTBEHHbIE TeHbl, MEHASACH U
aJanTHpPysAch K HOBBIM YCJOBUSIM. JTa, Ha NepBbIi B3IJIA1, (paHTacTHYeCKasA Uaes
HAMHOT0 0JIMKe K peajibHbIM BO3MOKHOCTSAM KHBBIX OPTaHM3MOB, YeM KaKeTCs.

Ceromgnst Mbl oueHb MHOTO 3HaeM mnpo JIHK: sToit nByxuemouedHoil Mosexyse
MOCBSAIIEHO 0Oojiee BYX MUJUIMOHOB Hay4HbIX mnyOnukaumii. Mosekyny JAHK moxHO
paccMOTpeTh Kak TEKCT, HAllMCAaHHBIA C UCIOJb30BaHUEM ai(aBUTa W3 YEThIpeX OYKB
(mykneotus1oB). COBOKYIHOCTh BCEX HYKJIEOTHAOB, COCTABIIAIOIIUX XPOMOCOMBI JIFOOOTO
OpraHu3Ma, Ha3bIBa€TCd TI€HOMOM. ['€HOM uenoBeKka HACUMUTHIBAET MPUMEPHO TpU
MUWITHAPA «OYKBY.

OtnenbHBIE yYaCTKM TEHOMA TMPEACTABISAIOT €000 000COOJICHHBIE TEHBI —
(YHKIIMOHAJIBHBIE 3J€MEHTbHI, KOTOPbIE Yalle BCEr0 OTBEYAIOT 3a CUHTE3 KOHKPETHBIX
oenkoB. Y yemoBeka okosio 20 000 xoaupyrommx OeTKu TeHOB. benku, Kak ¥ MOJIEKYIIbI
JHK, sBistorcss mnoJMMepaMy, HO COCTOSIT HE U3 HYKJICOTUIOB, a U3 AMUHOKHUCIIOT.
«AndaBUT» aMUHOKHCIIOT, BXOJSLIUX B COCTaB OesKOB, HaCUUThIBaeT 20 MoJieKyll. 3Hasl
HYKJIEOTUAHYIO TIOCJIEA0BATEIbHOCTh T€Ha, MOXKHO TOYHO ONPENECIUTh aMUHOKHCIOTHYIO
MIOCJIEIOBATENILHOCTh O€NiKa, KOTOPbIA OH KoaupyeT. [leno B TOM, YTO BCE OpraHu3Mbl
UCIOJIb3YIOT OJMH U TOT K€ (C HEOONBIIMMHU BapHalMsIMH) XOPOILIO H3Y4YEHHBIN
FeHEeTUYECKUH KOJ — IMpaBWJIa COOTBETCTBUS KOJOHOB (TPOEK HYKJIEOTHIOB)
omnpeJieieHHbIM amMuHOKHciIoTaM. [logoOHas yHHBEpCaabHOCTh IO3BOJIIET TIeHaM
U3 OJHOTO OpraHu3Ma paboTaTh B IPYITOM OpPraHU3ME€ M IpPU 3TOM MPOU3BOAMUTH TOT XKeE
camblii OeIIoK.

EcrecTBeHHas1 MHIKeHepHUs

OavH Y3 OCHOBHBIX METOJIOB T'€HHOW HHXEHEpUU PACTEHUH  HCIOJIb3YEeT
arpo0akTepun u pa3pabOTaHHBIA UMH MEXaHU3M MOAU(PHUKAIMN PACTHUTEIBHBIX T€HOMOB
(em. «lIM» Ne  10'2005). T'enpl oOuTamuUX B IOYBE arpoOakTepuil KOIAUPYIOT
CHelHalbHble OENKH, CIOCOOHBIE «IPOTAlIUTh» ompeneneHHyo Mouekyny JIHK
B PACTUTCIIBHYIO KIICTKY, BCTPOUTL €€ B paCTHTCJIBHBII;’I I'€HOM M TEM CaMbIM 3aCTaBUThH
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pacTeHue MpPOU3BOJIUTh HYXKHbIE /I OaKTEepUM MUTATEJIbHbIE BEIIECTBA. YUEHBIE
[103aMMCTBOBAIIM 3Ty HJICI0 U HAILLIU i IPUMEHEHHE, 3aMEHUB HY)KHbIE OaKTepUsSM T'€HbI
Ha Te, KOTOPbIe KOTUPYIOT OeIKu, HEOOXOIMMbIE B CEIILCKOM Xo3siicTBe. Hanmpumep, Bt-
TOKCHHBI, KOTOpPbIE IPOU3BOJAT MMOUBEHHbIE OakTepuu Bacillus thuringiensis, abCOIIOTHO
Oe30macHble JJIs MIIEKONUTAIOLIUX U SJOBUTHIE ISl HEKOTOPBIX HACEKOMBIX, WM OENKH,
MPUIAIOLIME PACTEHUIO YCTONUYHUBOCTh K KOHKPETHOMY repOuLudy.

OOMeH reHamu i GakTepHii, 1ake HE POJICTBEHHBIX, — OUEHb PacIpOCTPaHEHHOE
sBiieHne. IMEHHO u3-3a 3TOr0 MUKpOOBI, YCTOMUMBbBIE K MEHULWUINHY, MOSBUIIUCH yXKe
yepe3 HECKOJIBKO JIET MOC/Ie Hayajla ero MacCOBOTO IPUMEHEHUS, a B HAIIM JIHU ITpobiieMa
YCTOWYMBOCTH K aHTUOMOTUKAM CTasla OJIHOM U3 CaMbIX TPEBOXKHBIX B MEUIIMHE.

OT BHUpPYCOB K OpraHu3mMam

EcTecTBeHHON  «TeHHOM HWHXKEHEpUeW» 3aHUMAlOTCS HE TOJIbKO  OakTepuu,
HO U BUpYChl. B reHOMax MHOTHMX OpraHU3MOB, BKJIIOYasl YEJIOBEKa, €CTh TPAHCIIO30HbI —
ObIBIIME BHUPYCHI, KOTOpble JnaBHO BcTpowauch B JIHK xo3dmnHa u, kak mnpasuio,
HE IPUHOCS eMY BpeJla, MOTYT «II€pEeCKaKUBaThy C OJTHOTO MECTa B FTEHOME Ha JIpYroe.

PerpoBupychl (takue kak BUY) ymeroT BCTpanBaTh CBOM I'€HETHYECKHI MaTepual
IPsIMO B F'€HOM JYKapHMOTHUYECKUX KJIETOK (HampuMep, KIETOK uyeloBeKa). AJCHOBHPYCHI
HE BCTPAMBAIOT CBOK T'€HETUYECKYI0 MH(MOPMAIUIO B F€HOMbI >KMBOTHBIX U PACTEHUM:
UX FeHbl MOTYT BKJIIOYaThCsl W paboTaTh 0Oe3 3TOro. OTH U Apyrue BUPYCHl AKTUBHO
UCIOJIb3YIOTCS B T€HHOM Tepamuu [Ajsl JIEYEHUs 1eJIOTO CIEKTpa HaceICTBEHHBIX
3a00JIeBaHU.

TakuMm 00pa3oMm, ecTeCTBEHHAash I'€HHAs WHKEHEpUs OYEHb HIMPOKO HCIIOJIb3YeTCs
B IIPUPOJE U UTPAET OTPOMHYIO POJIb B aJalTallud OPraHW3MOB K OKpY»Karouleil cpene.
Eme BaxxHee TO, 4TO BCE UBbIE OPraHU3MbI MOCTOSIHHO IOJIBEPralOTCs I'€HETUYECKUM
W3MEHEHUSAM B pe3yibTaTe Cly4dallHbIX MyTauuil. M3 3Toro criemayer BaKHBIA BBIBOJ:
[0 CYTH, KaXAbli OpraHu3M (€ciud He CUMTaTh KIOHOB) SIBJSIETCS YHUKAJIbHBIM
Y TEHETUYECKU MOJU(PUIMPOBAHHBIM 10 CPABHEHUIO CO CBOMMU IpeAKaMH. Y HEro ecTh
KaK HOBBIE MYTallMM, TaK W HOBble KOMOHMHAIIMM CYIIECTBOBABIIMX paHEE BapUAHTOB
F€HOB — BTEHOME JI000ro pebeHKa OOHApYXKUBAIOTCA JECATKHM TI'E€HETHUYECKUX
BApUAHTOB, KOTOPHIX HE ObLIO HU Y OJTHOTO U3 poauTeneil. Kpome BOZHUKHOBEHHUSI HOBBIX
MyTalUi, B XOJ€ IIOJOBOIO pPa3MHOXKEHUS B KaXJOM IIOKOJICHUHM BO3HUKAaET HOBAs
KOMOHMHAIIHS YK€ CYLECTBYIOIIMX Y POJIUTENIEH T€HETUYECKUX BAPUAHTOB.

IIpoBepeno B onbITax

CeronHs akTUBHO oOcykJaeTcs 0€30MacHOCTb MUIIEBBIX IMPOAYKTOB, COJEPKaLIUX
reHeTuyecku MoauduuupoBanubie opranusmbl (I'MO). Jlns npoaykToB TEeHHOM
UHXEHEPUH, OCYIIECTBIIEMON 4YEJIIOBEKOM, HAaMHOIO JIydlle MOAXOJUT TEPMUH
«TE€HETHYECKU MOJCPHU3UPOBAHHBIE OPTAHU3MbIY», TaK KaK T'€HHas HHXKEHEPHsI TI03BOJISET
YCKOPUTH T€ MPOLECCHl TEHETUYECKUX U3MEHEHUI, KOTOPbIE CAMOCTOSITENIbHO MPOUCXOAT
B IIPUPOJE, U HAIIPABUTh HMX B HY)KHOE 4elOBEeKYy pycio. OJIHAKO MeXAy MeXaHU3MaMHu
FeHEeTUYECKON MOJEpHU3ALMY U MPUPOJHBIMU IPOLECCAMH F€HETHUECKON MOAU(PUKALUU
HET HUKAKUX CYILECTBEHHBIX Pa3JIMYUil, TOATOMY BIOJIHE 0OOCHOBAHHO MOKHO CUUTATh,
YTO NpOou3BOACTBO ['M-IIpOIyKTOB MUTAHUS HE HECET JIOMOJHUTEIIbHBIX PUCKOB.

Opnnako, kak uao0as Hay4yHas Twumore3a, Oe3omacHocth ['MO  Hyxknmanach
B OKCIIEPUMEHTANIbHOM  mpoBepke. Bompeku  MHOTOYMCIEHHBIM  YTBEPKICHUSIM
npoTuBHUKOB 'MO, 3TOT BONpPOC OYEHb M OYEHb TIIATEIBHO HCCIENYeTCsS HeE IEepBbIil
necsTok  Jer. Boarom romy B xypHane Critical reviews in biotechnology Obun
onyonukoBaH 0030p moutd 1800 HayyHBIX paboOT, MOCBSILIEHHBIX H3YYEHHUIO
6e3omacuoct 'MO 3a nocneanue aecats JieT. JIMIIb B TpeX UCCIIEOBAaHUSAX BO3HUKIU
MOI03PEHHUSI O HETATUBHOM BIIMSIHUU TpeX KOHKPETHbIX I'M-copTOB, HO 3TH MOJ03peHust
HE OIpPaBJAJINCh, €lI€ B IBYX Cily4asx ObUla YCTaHOBJIEHA NOTEHUUAIbHAS aJlFIEpPIreHHOCTh
I'M-coproB. EnuHCTBEHHBI NOITBEPXKIEHHBIA Cilydail Kacajicsi reHa Opa3uibCKOTO
opexa, BctpauBaemoro B ' M-copt con. CTanapTHas B TaKHX CIIydasX IPOBEpKa peaKuu
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CBIBOPOTKHM KpOBHU JIIOJIeH, CTpajalolux amieprueid, Ha 6enok Hooro ['M-copra,
MoKasajla CYIIECTBOBAHUE OIACHOCTH, M pa3pabOTUMKU OTKA3aJUCh OT MPOJBHKEHUS
COpTa Ha PHIHOK.

Kpome toro, crout otraenbHo ynomsiHyTh 0030p 2012 rona, omyOnMKOBaHHBIM
B )kypHane Food and Chemical Toxicology, B KOTOpBIA BoOLLIO 12 KCClIeTOBaHMIA
6e3omacHocty  ynorpednenuss ['MO B nuiry Ha HECKOJIBKMX (OT ABYX JO IATH)
MTOKOJIEHUSAX >KMBOTHBIX M ele 12 uccieqoBaHuil Ha )KMBOTHBIX JOJITOCPOYHOTO (OT Tpex
MecsleB 10 AByx Jjer) notpediaenuss MO B nunly. ABTOphl 0030pa MPHILLIM K BHIBOAY
00 oTcyTcTBUM  Kakux-1uM00  HeratuBHbIX  3pdexkroB MO (1o cpaBHEHHIO
C HEMOJICPHU3UPOBAaHHBIMU aHAJIOTAMH).

CkanjanbHbie pa3o0adeHust

Bokpyr HekoTOpbIX pPabOT, SIKOObI MOKAa3bIBAIOLIMX Bpex OTAeNbHbIX ['M-coproB
pacTeHuii, BOSHUKAIOT Kypbe3bl. TUNUYHBIN IpUMep, KOTOPbIA OYEHb JOOST MPUBOIAUTD
npotuBHukn ['MO, — 3T0 HamrymeBmias myOonuKanusi (paHIy3CKOTO HCCIIEIOBATENs
Cepanunu B xypHase Food and Chemical Toxicology, xoTopslii yrBepkaan, 4to ['M-
KYKypy3a BBI3bIBAa€T paKk M yBEJIMUYEHHUE CMEPTHOCTH Kpbic. B HayuHoll cpene pabora
Cepanunu BbI3Baia OypHbIE IUCKYCCUHM, HO HE IOTOMY, YTO MCCIEAOBATEIb IMOJIYYUII
1 OIMyOJIMKOBal KaKHe-TO YHUKallbHble AaHHble. llpuumHON OBUIO TO, YTO C HAay4yHOU
TOYKH 3peHHs paboTa Obljla BHINOJIHEHA KpaliHe HEOPEXKHO U coJieprkaja rpyobie omMOKH,
3aMETHBIE C [IEPBOTO B3IJISA.

Tem He MmeHnee mnpencrasieHHble CepanuHu ¢oTorpaguu  KpbiC € KPYIHBIMU
OIYXOJISIMHU IPOM3BEIN OIPOMHOE BIIeUaTJIEHHE Ha 001ecTBeHHOCTh. HecMoTps Ha TO 4TO
€ro craThsl HeE BblIEp)Kaja OOBEKTUBHOM KpPUTUKM U ObUla OTO3BaHa U3 KypHaia,
ee MPOoJ0JDKAIT LUUTUPOBaTh NpoTUBHUKU ['MO, KOTOpBIX Hay4dHass CTOpOHa BOIIpOca
SIBHO HE UHTepecyeT, a pororpaduu O0IbHBIX KPbIC IO CHUX MOP MOKA3bIBAIOT C IKPAHOB.

Hayunsplii ypoBeHb o0OOCyXJeHHs MOTeHUMaNbHOM omacHoctu ['MO B CMU
U B OoOlIeCTBE B LEJIOM [OpakaeT HaWBHOCThIO. Ha mpunaBkax Mara3uHOB MOYHO
BCTPETUTh Kpaxmall, Ccojb U Jaxe Boxy «0e3 I'MO». I'MO noCTOSHHO IyTalOT
C KOHCEpBAHTaMH, MECTULMJIAMH, CHUHTETUYECKUMU  YIOOPEHMUSIMH U MUILEBBIMU
no0aBKaMM, K KOTOPbIM T'€HHAsi MH)KEHEPUsI HE UMEET NpSIMOro oTHomeHus. OT peabHbIX
npoOsieM 0e30IaCHOCTU MHUTAHUS MOJ0OHbBIE JUCKYCCHUH YBOJIST B 00JIACTh CHEKYISLUI
¥ IOJIMEHEI IOHATHH.

Kpaxmau u xupsi 6e3 'MO

CornacHo I'oCT P 51953-2002 «Kpaxman U KpaxMaJIoNpOayKThI»,
MOAM(PHUIMPOBAHHBIMUA ~ HA3bIBAIOT  KpaxMajbl, CBOMCTBA  KOTOPBIX  HM3MEHEHbI
(ecTeCTBEHHO, B JIyYLIyl0 CTOPOHY IIO CPAaBHEHHUIO C HaTypaJlbHbIM) B pe3yibTare
(bU3UYECKON, XUMUYECKOW, OHOXMMHYECKONW WM KOMOMHHPOBAHHOW OOpabOTKH.
Tonumno HeBEXECTBY, TO JM UIsi KpPacHOro CJIOBLA OObIBaTele YacTo IyraroT
«TE€HETHYECKH MOAM(PUIMPOBAHHBIM Kpaxmaiaomy». Emie oauH pacnpoCTpaHEHHBIM s
0e3rpaMOTHBIX JKYPHQJIUCTOB —  «TPAHCTE€HHbIE JKUPbI». Tak YacTto 003BIBAIOT
TPaHCU30MEPBI KUPHBIX KHUCIOT, WJIM TPAaHCKHUPBL. Hu K Kpaxmany, HHM K TPaHCKHUpPAM
F€HETUYECKHUE METO/IbI IIPSIMOTO OTHOLIEHUSI HE UMEIOT.

OnacHocTH — HacTOSIIIME M HET

BnpoueMm, HM 3Ta cTaThs, HU Jpyrue HaydHble pabOTHl HE MBITAIOTCS JOKa3aTh, YTO
I'MO «abcomoTHo Oe3omnacHbl». Ha camoMm gene HU OJMH MPOIYKT NUTAHUS HE SBIISAETCS
abcoroTHO Oe3omacHbIM, Beab enle [lapanensc ckazan 3HameHuTyro (pasy: «Bcé ects s,
Y HUYTO HE JIMIICHO SIOBHTOCTH; OJIHA JIMIIb J103a JIENAeT s/ He3aMEeTHhIM». Jlaxke
0oObIYHAs KapTOIIKa MOXECT BLI3BIBATH AJUICPIUIO, a MO3CJICHEBIIAA COACPKUT TOKCUYIHBIC
QITKaJIOU]Ibl — COJIAHUHBI.

MoeT T KaK-TO H3MEHHUTHCSI pa60Ta YK€ HUMCIOIIUXCA TCHOB PAaCTCHUA
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B pe3yJbpTaTe BCTpauBaHUS HOBOro rexa? Jla, MoXeT, HO OT U3MEHEHUH B paboTe I'€HOB
HE 3aCTPaxOBaH HU OJIMH OpraHu3M. MOXKeT M B pe3ysbTaTe TI'€HHOM WHXEHEPUH
MOSBUTBCS ~ HOBBIM  COPT  pPACTEHMs,, KOTOPBIM  pPACHpOCTPAHUTCS 32 IPEIEibl
CEJIbCKOXO3SMCTBEHHBIX YIOAUil M Kak-TO TMOBJIMSET Ha skocuctemy? Teopernyecku
Y TaKO€ BO3MOXKHO, HO M 3TO IPOUCXOJIUT B IIPUPOJIE NOBCEMECTHO: MOSBIISIIOTCS HOBBIE
BHUJIBI, DKOCHCTEMBI MEHSIOTCA, OJHU BHUJIBI BBIMHUPAIOT, APYTHE 3aHUMAKOT HMX MECTO.
OpHako HET OCHOBAHUM MOJIaraTh, YTO F'€HHAs HHKEHEepUs HeceT B ce0e JOMOIHUTENbHbIE
PUCKHU Il OKPYKAIOWIEHW Cpebl WM JJIsl 3I0POBbS JIIOAEH WM )KUBOTHBIX. Ho mpo 3t
pucku nocrosinHo TpyosT B CMU. Tlouemy?

Pertnok I'MO B 3HauuTenbHOW CTENMEHM MOHOMOJM3UpoBaH. Cpean THUTaHTOB
Ha [IEpBOM MecTe CTOMT Komnanus Monsanto. Pasymeercs, kpynHbie npoussoaurenu ['M-
CEeMSIH M TEXHOJIOTUH 3aWHTEPECOBaHbl B MPUOBLIM, Y HUX €CTh COOCTBEHHBIE MHTEPECHI
u coOcTBeHHOe J1000u. Ho OoHM 3apabaThIBalOT JEHBIM HE «U3 BO3[AyXa», a Mpejyiaras
YEJIOBEYECTBY IMPOTPECCUBHBIE  CEIIBCKOXO3SIMCTBEHHBIE  TEXHOJIOTMM, 3a KOTOPBIE
IIPOM3BOJIUTENHN FOJIOCYIOT CaMbIM YO€IUTENIbHBIM 00pa3oM — A0JIapOM, [1ECO, F0aHEM U
T. A.

OcHOBHBIE =~ TPOM3BOJAUTENN M [OCTABIIMKH  «OPTaHUYECKUX»  IMPOAYKTOB,
BBIPAILLEHHBIX C UCIOJIb30BAHUEM YCTapeBIIMX TEXHOJIOTUHM U, CJeJ0BaTelIbHO, Oosee
JOporux (HOo He Oojee KauyeCTBEHHBIX) — TOXKE BOBCE HE MEJNKHUE (QepMepbl, a TaKHUe ke
KpYIIHbIE KOMIIAaHUM € MHOTOMWJIIMapAHbIMU oOopoTamu. Tombko B CILIA perHOK
OpraHuyeckux MpoaykToB coctaBui B 2012 roxy $31 mipa. Dto cepwre3Hblit OusHec, U,
MIOCKOJIBKY OPTaHUK-TIPOJIYKTHl HE UMEIOT Kakux-iubo mnpeumymiects nepex I'MO,
HO 00X0/4TCs JTIOpOXkE B IPOU3BOJICTBE, PHIHOYHBIMU METOJAMU KOHKYpHpoBaTh ¢ ['M-
copTamMu OHU He MOryT. Bot u npuxomutcs nocpeactsom CMU BHymath JOBEpYUBBIM
MOTPEeOUTENIM HHUYEM He OOOCHOBAHHBI CTpax Imepel MHPUUECKUMH «Te€HaMU
CKOPIIMOHA», KOTOPBIA M POXKIAET CIPOC Ha JOPOrME€ M HETEXHOJOTHYHBIE «OPTaHUK-
npoaykte». Kpome Toro, mporuBHuku I'MO, omnuchiBaromue CTpailHble ONacHOCTU
T€HHO-MOIU(DUIIMPOBAHHBIX COPTOB, BBIPAOATHIBAIOIINX OCIOKB. thuringiensis, 0OBIYHO
3a0BIBAIOT YIIOMSIHYTh O TOM, YTO IIpEnapaThl HA OCHOBE TAKUX KYJIbTYP WU BbIIECICHHBIX
U3 HUX OEJKOB B «OPraHUYECKOM 3EMIICJICIIUUY» pa3pelieHbl (M LIMPOKO HMPUMEHSIOTCS).
Kak u HaTypasibHBI HaBO3, KOTOPBIM MOXET OKAa3aTbCd MCTOYHUKOM Ky4d MATOTEHHBIX
OaxkTepuil U Ipovel HaTypaJIbHON T'aJIOCTH.

HeMHoOro nmosmruxku

CeronHs reHHass WHXEHEpUs — OJHA M3 HauboJsiee M3YYEHHBIX C TOYKU 3pEHUs
6e3omacHOCTH TexHoJjoruil. OHa MO3BOJISIET CO3JaBaTh 00Jiee KaueCTBEHHbIE MPOIYKThI
MUTaHUS, YMEHBIIUTh KOJUYECTBO MCIIOJIb3YEMbIX HA MOJIAX MECTUIUAOB U 3aIUTUTh
OKPYKaIOILlYI0 cpeay (Aa, MMEHHO 3alllUTUTh: Ha MOJISAX, 3acesHHbIX Bt-copramu, xuBer
0OJIbIlIE€ HACEKOMBIX M MTHUL, Y€M Ha «OOBIYHBIX», KOTOPbIE MHPUXOAUTCS PErYISIPHO
00pabaThIBaTh MHCEKTUIIHIAMH ).

Ho cymectByer wueme onHa mnpuunHa «00psOb» ¢ ['MO — HCKIIOUUTENHEHO
nonutudeckas. CTpaHbl, 3HAUUTEIBHO OTCTAaBIIME B cepe OMOTEXHOJIOTUM, IMBITAIOTCS
HaWTH MOBOJ HE JIOMYCTUTH OoJiee JIeHIeBble MPOAYKThI U3 IPYTUX CTpaH Ha CBOM PBIHOK.
Bnpouewm, Takas 3ammra OTE€YECTBEHHBIX IPOU3BOAMTENIEH OT HHOCTPAHHOW INPOAYKLIHH
MMEET CMBICI TOJBKO B TOM CJy4ae, €Cid MOMOraeT BBIUIPAaTh BpeMs, YTOObI pPa3BUTh
COOCTBEHHBbIE TEXHOJIOTUU 10 KOHKYPEHTOCHOCOOHOTO cocTosiHus. Ecim ke 3Toro
HE JIeJ1aTh, €CThb CEPbE3HBIM PUCK OTCTAaTh OT MUPOBOI'O HAYYHOTO U TEXHOJOTHYECKOTO
ypoBHs. HaBcerna.

OU3NOJIOI'UA 3BE3]1 U PU3UKA )KUBOTHbIX
Itymenko B., kanouoam pusuko-mamemamuueckux Hayk
«Hayka u xu3ub» Ned, 2013
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Ecte xopommii aneknaotr o ¢usuke u Omosnormu. HeoOxommmo mpenckasaTh pe3ysbTaT
CKayek. DTy 3ajiady NapajulelbHO HAYMHAIOT pemarh Qu3uk, Ouosor, conuoor... Comnuosuor
yCepIHO MPOBOAUT OIPOCHI, cOOMpaeT HMH(OPMALUIO MO MHPEAbIIYLIIUM CKayKaM, H3y4aeT
CTaTUCTUKY YCIEHIHBIX M HEYCHENIHbIX IPOTrHO30B. buojor mnpuHuMaeTrcss 3a H3y4YeHHE
POJIOCIIOBHBIX JIOIIaJei, OepETcs 3a CIPaBOUYHMKU IO T'€HETHKE U CEJIEKLHMH, aHAJIU3UpYyeT
HacJielyeMble MPHU3HAKU MOPOJ M UX BapuabesnbHOCTh. PU3MK K€, KaK IPaBHIJIO, HAUWHAET
pellIeHre ATOW HEeMpOoCTOM 3a/auu ¢ aHanu3a Oera JIOIIa U, paccMaTpUBasi €ro Kak JBH)KEHUE
OJIHOPOJHOTO IlIapa B BaKyyMe.

OTOT aHEKJIOT B JEHCTBUTEIBHOCTU JOBOJBHO TOYHO OTPAKAET XapaKTEpHBbIE YEPThI
pa3HbIXx HayK. Kaxkgas U3 HUX MMEET CBOM NPEAMET M METOJbl, KOTOPbIE OTIMYalOT €€ OT
npyrux. [Touemy ke pa3Hble HAYKH CMOTPST Ha OJIHU U T€ XK€ SBJICHUS «Pa3HBbIMU IJ1a3aMu» U
rOBOPST «HA pa3HbIX s3blkax»? HaBepHoe, 31ech 11€10 B «HAy4yHOM peibede», TOUHEE,
B «penbedey HaIIero Mupa.

JIBuKeHHe ucclle]oBaTeNlss 4Yepe3 MHUpP HEMO3HAaHHOTO BIOJHE MOXHO YHOJIOOUTH
JBUKEHHUIO ITYTHUKOB I10 TMOBEPXHOCTH 3eMJId — 4epe3 ropsl U aoiuHbl. [lo xpebram maru
CJIOXHO, XOTS 4acCTO IyTh [10 HUM caMblii KOpOTKui. IIpoiiie criycTUTHCS B AOJIMHY WU YILENbE
U TaM MpOWTU BIOJbL XpeOTa. BoT M ckarbiBaeTcsi uccienoBareib JM00 B OJHY CTOPOHY OT
xpe0Ta, 1100 B IpYryro, yrpoias 00bEeKT CBOETO HHTEPECa TEM HJIM MHBIM 00pa3oM U Moyvast
B 3aBHCHMOCTH OT 3TOT0 Ty WJIH UHYIO HayKy. CIyCK B JIOJIMHY — 3TO YIPOILEHUE, CBEJICHUE
Hepa3pelmuMoil 3a1aun K 6osiee nmpoctoil. Mbl 0TKa3bIBa€MCsl OT MHOTHX CYLLIECTBEHHBIX YepT
Haliero xpe0Ta-o0beKTa, TepsieM LEJOCTHOCTh IMPEACTaBICHUS O HEM M 3aBEJOMO MOXKEM
OMHCATh TOJILKO OJTHY €r0 CTOPOHY.

A TI0O3HaBaeM JIM MU B LIEIOCTHOCTH?

Kak sicHo W3 aHeknoTa, ¢ KOTOPOro Mbl Hauyaiau, Ouojiorus U (u3uKa — 3TO pa3Hble
yuienbsi. Pa3Hble MeToJbl, pa3Hble YNpPOIIEHUs, pa3Hble MoaAX0bl. DU3MK MBITAETCS CBECTU
M00YI0 J)KMBYIO TBaph K MOJEISM U3 AJIEMEHTAapHbIX KUPHUYMUKOB. brosior paxe KpymnHble
OJIOKM CYMTAeT W3HA4YalbHO JaHHBIMU. B urore ¢u3uk He MOXET OmucaTh BCIO BUAMMYIO
CJIOHOCTh U KpacoTy >KMBOTO MHUpa, OMOJIOT e HE BCEerJa BUAUT WX ocHOBaHue. Ho HeT nu
Mexay ¢puzukoit u Guosiorueit 6osee riayookux pazanuuii? He cocTosT M UX MUPBI U3 pa3HBIX
MaTepuid, MO TUMHSIOIINXCS Pa3HbIM 3aKOHaM?

DT BOIPOCHl OYEHb JOJT0€ BpEMsl OCTaBalIMCh 0e3 sICHBIX OTBETOB. COOTHOIIEHHE
OpraHMYECKUX U HEOPraHMYECKUX BEILECTB ObUIO MPEAMETOM CIOpa €Il€ COBCEM HEAaBHO (I10
HUCTOPUYECKUM Mepkam — TouyTd Buepa), B XIX Beke. CuMTanoch, YTO OpraHUYecKHe
BELIECTBA OO0JIaJal0T <«KU3HEHHON CUJIOW» M HE MOTyT OBbITh CHHTE3UPOBaHbl U3
Heoprannueckux. Korna B 1828 rony Hemenxuit xumuk @punpux Bénep u3 HeopraHmdeckux
BEILIECTB CHHTE3UpPOBAJl MOYEBUHY, TO, IO €ro COOCTBEHHBIM CJOBAaM, 3TO OBLIO «BEJTUKOMN
Tpareaueil B Hayke — yOUHCTBOM IMPEKpPAcCHOM T'MIIOTE3bl YpOJUIMBBIM (akTom». OAHAaKo B
JNEHUCTBUTENBHOCTH, «YOMMCTBO MPEKPACHOW THUMOTE3b» (0 CYIIECTBOBAHWU <OGKU3HEHHOM
CWJIbD», NPUHLIMIINMAIBLHO OTJIMYAIOIIEH 3TH JBa Kjacca COEIMHEHUM) MPOMU3O0ILLIO0 JHIIb TPH
JECATUIIETHS CITYCTsl Onaronaapsi pabotam (paniysckoro usmkoxumuka Mapcenena beptio,
CYMEBILIEro CHUHTE3UpOBaTh €II€ psAd MPUPOJHBIX OPraHMYECKHMX COECOUHEHHH U3
HEOPraHMYeCKOro MaTepuara.

Ho nmaxe ecnu marepusi «OpraHMYecKOro» U «MHUHEPAJIbHOT0» MHUPOB OJHA, TO, MOYXET
ObITh, OHU YNPABISAIOTCA pPa3HbIMM 3aKkoHaMu? JleHCTBUTENbHO, NMpPU MEPBOM B3IUIAJE Ha
IIPOLIECCHI, MPOTEKAIOIINE B )KUBOM OpPraHu3Me, TPYAHO TOBEPUTD, YTO B HUX JEHCTBYIOT T€ ke
3aKOHBI, YTO U B HEOAyIIeBIEHHON npupose. [lo BogocToKy Bojia CTEKaeT BHU3, a 10 CTBOJLY
KUBOTO JepeBa MOJAHMMAETCA BBEPX, OT KOpHEH K caMbIM BEpXHUM JHUCThAM. [lo 3akoHam
¢ y3un BEIIECTBO JIOJDKHO BBIXOJIUTH U3 00bEMa C BHICOKOW KOHIIEHTpAIUel Tyza, I/Ie ero
KOHLEeHTpauus Hmwke. HoTe e pacTeHuss MOryT MOrjowm@aTb W3 IOYBBI 3JIEMEHTHI,
MPUCYTCTBYIOIIME B IOYBEHHBIX PacTBOpax B OY€Hb HU3KUX KoHUeHTpauusx. (Kto He 3Haer
Mmpo omacHocTh cbOopa TpuboB BroJib gopor! HekoTopeie TsHKENBIE METAIIBI MOTYT
KOHLIEHTPUPOBAThCSI B IpUOAX B COTHU pa3 OoJbLIEM KOJMYECTBE IO CPABHEHHMIO C HX
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conepkanueM B mnouBe.) Emié Oosiee HEMOCTM)KUMBIMU C TOYKH 3pEHUS (DU3UKU U XUMHUHU
KaXyTCS TaKH€ CJIOKHbIE MPOIECCHl B JKUBBIX OpraHM3Max, KaKk BO3HHUKHOBEHHE HEPBHBIX
HMITYJIbCOB, YIPABIIAIOIIUX OPraHaMHU; «Iiesiecoo0pa3Has» JesTeIbHOCTh UMMYHHBIX KIIETOK
(baroumToB); pa3BUTHE Pa3HOOOPA3HO OPraHU30BAHHBIX TU(DPEPEHIMPOBAHHBIX KIETOK H
TKAHEW, CJIOXKHBIX IPOCTPAHCTBEHHBIX (OPM pPA3IUYHBIX OPraHW3MOB U3 E€IUHCTBEHHOMU
SMIIEKJIETKY; HACJIEICTBEHHAs Iiepejadya NCUXUYECKUX PYHKIIHUH.

Wtak, y siBeHu# B )KMBOM BEILIIECTBE CBOU 3aKOHBI, CBOSI — OHosornyeckas — (uzuxa?

Hazpanue «Ouonoruueckas Qusnka» Hayka O (QU3MYECKUX SBJICHHUSX B JKHUBBIX
opraHu3Max MOJIy4HJia JIMIIb HeJaBHO, B 1892 romy, ¢ nérkoi pykd MareMarwka, Ouojora u
¢unocoda Kapna [Mupcona. A Bompoc, KOTOPbII Mbl TOJIBKO YTO CPOPMYIUPOBAIIH, MOSBUIICS
HaMHOTO paHblIe, € B aHTUYHOCTH.

BeposiTHO, nepBbIM U €TMHCTBEHHBIM U3 aHTUUYHBIX (UI0Cc0(OB, YbH B3IJISIBI HA IPUPOTY
JOTYCKaJIM €AMHCTBO 3aKOHOB JUIsSl KMBOTO U HEXHUBOro, ObLI aTomucT JleMokput. Bemmkuit
ApucrtoTenb, CIpaBeIuBO MOYUTAEMbII OCHOBATEJIEM MHOTMX HayK, BBEN IpeJCTaBIeHHE 00
«GHTEJIEXUH», TO €CTh O «IIeJIU B caMOl ceOey», KoTopas MpUCyIIa KUBOU IpUPOJE, TEM CaMbIM
OTZENUB €€ 0T MUpa «KOCHOM Marepun». B HoBoe Bpems, Korja Ha4aJioch CTAaHOBJICHHUE HAYKU
B €€ COBPEMEHHOM BUJE, 3TU JIBE€ MO3MIMU MPOSIBUINCH B BUJE BUTAIM3MA U MEXaHHUIM3MA.
bnaronaps norpscaromeMy pacuBeTy MaTeMaTUKU U (PU3UKHU, C OJHOW CTOPOHBI, U TEXHUKU —
c apyroi npumepHo B XVIIBeke HaunHaeT (GOPMUPOBATHCS MPEJICTaBICHUE O KUBOM
opraHu3Me Kak 00 ujaeanbHO padorarouieil Mammue. B 1628 rony anrnuiickuii Bpad YuibiaM
lapBeit 00BsICHAET MeEXaHM3M KpPOBOOOpAIICHWS Ha OCHOBE CBOMX KOJIMUYECTBEHHBIX
M3MEpPEeHUN U aHAJIOTUH W3 TUAPABIMKUA (MOXHO ObUIO OBl CKa3aTh CHIJIbHEE: BIIEPBbBIE
JIOTaJIbIBAETCS O CYLIECTBOBAHMM KPOBOOOpAIIEHUsI B OpraHu3Me U Jiokas3biBaeT ero. /1o Hero,
emé co BpeMEH Apucrtorens u [aneHa, cuuTanoch, 4TO KpOBB, NEpel TEM Kak IOINAacTh B
cepaie, odpazyercs B MEUEHU U3 UMM U JIBUKETCS MO BEHaM, CJIENO 3aKaHYMBAIOLIUMCS B
opraHax).

Torpa xe Qpaniy3ckuit MmatemaTuk, ¢puinocod, puzuk u ¢usnosnor Pene Jlekapt BBOAUT
IpeJicTaBlIeHHe O pediiekce, CTaBIlIee BIOCIEACTBUU HCKIIOYUTEIBHO BaKHBIM HE TOJIBKO B
OMOJIOTMHM, HO M B IICHUXOJIOTMHM (HayKe O Jylle, YbM 3aKOHBI, Ka3aJoCh Obl, el Aaiblie
OTCTOSIT OT 3aKOHOB «KOCHOI», HEOAyIIEeBIEHHON Marepun). PaccMoTpeHne paboThl KUBOTO
OpraHu3Ma Ha OCHOBE NpUHIUNA PEe(PIEKTOPHON AESITEILHOCTH O3HAYaAJO, YTO KUBOE TEIO
MIpeJICTaBIseT co00l MallnHy, HEe TPeOyIoIlyl0 BMEIIaTeNnbCTBa IyLIU, U BCE €ro OCHOBHbIE
(GYHKIIMM — «BOCIPUSTHE, 3alledyaTiieHue WAeH, ynepkaHue Hjed B IaMsATH, BHYTPEHHHE
CTPEMJICHHSL...» — «COBEPIIAIOTCS B 3TOM MalluHe Kak ABUXKeHUs yacoB». B 1680 roay BeIiia
KHUTA elI€ OJHOr0 YY4EHOrO-yHUBEpPCaIa AMOXH Mo3aHero Bo3poxaeHus, yuenuka ['anunes —
JlxoBannu bopemmu «O IBUKEHUH KUBOTHBIX», SBUBIIASICS, [0 CYTH, IEPBBIM KallUTaIbHBIM
TpynoM 1o OuomexaHuke. B Heil Ha OCHOBE MEXaHMYECKHUX aHAJOTHH M TEOMETPUUYECKUX
MIOCTPOEHUH paccMaTpUBAIUCh OCHOBHbIE (GU3HUOJIOTHYECKUE (PYHKIIUU KUBOTHOIO OpraHu3Ma:
COKpAILEHUE CKEJETHBIX MBI M Cepaua, UUPKYISMUs KpoBU, NuileBapeHue. Tak B
HaTypunocopckoit Mpicau GopMHUpyeTCs MPEACTABIEHUE O TOM, YTO KUBOM OpraHu3M — 3TO
COBEpUICHHas] MalliHa, (YHKIMOHUPOBAHHE KOTOPOM MOJHOCTHIO MOJYUHSETCS 3aKOHAM
MEXaHUKH — HauboJiee pa3BUTON K TOMY BPEMEHH YacTH (PU3UKU.

OnHOBpEMEHHO Pa3BUBAIOTCS U UJIEU O «OKM3HEHHOW Cuiie» (TepMHH, BBEJIEHHBIN elI€ BO
Il Bexe aHTHUHBIM BpauoM ApereeM) — 0COOOM MPUHIMUIE WM Hayalle, YIpaBIISIOIIEM
SIBJICHUSIMH, IPOTEKAIOIIMMU B JKHMBBIX OpraHu3Max. OTH MPEICTABIEHUS CTAaHYT OCHOBOMU
AOEHHOT0 OIIIOHEHTAa MeXaHuIm3Ma — BuTaim3Ma. B Hagame XVIII Beka momoOHBIE Hiaen
pa3BuBas HeMeukui Bpad u xuMuK ['eopr Illtans. HaBepHOE, CTOUT OJYEPKHYTH, YTO B €r0
BUTAJMCTHYECKOM YYEHUU — aHUMHU3ME — JyIlla pacCMaTpUBalach HE KaK HOCUTEJb pa3yma,
BOJIM U YYBCTB, 2 UMEHHO KaK HEKO€ O€3JIMYHOE KU3HEHHOE Hayallo, JIeKallee B OCHOBE BCEX
KU3HEHHBIX mpoleccoB. B To Bpemsa kak JlekapT orpaHuymi (yHKIHUU YL MBIILJICHUEM,
Tanp BO31M0XKUI Ha He€ paboOTy MO HEMOCPEACTBEHHON DPETrYISIIMM KU3HEACATEIIbHOCTH —
Bc€ TO, I 4ero, corjacHo JlekapTy, IOCTaTOYHO TEJIECHOIO YCTpPOMCTBA M JIBUXKEHUS
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MaTepuaibHbIX 4acTul. VHbIME cioBamu, «onaymeBiieHHe» xuBoro y Illrams mexano B
MJIOCKOCTH HaTypumocopuu, a He PEIUTHH.

Nnen o0 KadyecTBEHHOM OTIMYMM >KMBOTO M HECBOJMMOCTH 3aKOHOB OpPraHUYeCKOMN
MPUPOJBI K 3aKOHaM HeopraHudeckod npuponael B KoHue XVIII— nHauwane XIX Beka
MPUAEPKUBAIMCh HW3BECTHBI HeMelUKud aHatoM u aHTpomnojor Morann biaymeno6ax,
(bpanmy3ckuit anatom, gusuonor u Bpad Mapu ®pancya buma — npencraBuTenn n3BeCTHON
JPEeBHEH METUITMHCKOM MIKOJIBI (hpaHIry3cKoro ropoaa Monnense. Hamo moauepkHyTh, 4TO 3TH
IIKOJIbI BHECTM OOJIBIION BKJIaJ B COBPEMEHHYIO MEAULMHY. Jl0CTaTOYHO MPUBECTH B IPUMEP
XOTs OBl AJIEKTpOKapAnOJIOTHYECKrEe paboThl bullia, BHINOJHEHHBIE UM 32 CTO C JIMIIHUM JIET JI0
«0(ULMaTbHOTO» MOSBJICHUS D3JEKTpOKapAuorpaduu MU OTKPBIBIIME, MO CYTH, H3BECTHOE
Tenepb KaXxJAOMy SIBICHHE 3JeKTpokapauoctumyisauuu. Paboter buina, kcraTu, okasaiuch
ype3BpluaiiHO momnyisipusl B XIX Beke cpeau He TOJBKO CIEeHUaIiCcTOB-(U3HOIOroB, HO U
¢dunocodos, na u Bceir obpazoBanHOM yacTu obmectBa (ero kauru A. C. [TymkuH BKITIOUNT B
kpyr urenust EBrenust Oneruna). Emeé B XVI Beke e o CylecTBOBaHWU B OpraHu3Max
0co00i1, 1enecoo0pa3Ho ACHCTBYIOMIEH 3aKOHOMEPHOCTH — «JIyXa JXKU3HU», WIH «apXes»,
BBICKAa3bIBAJl 3HAMEHUTBIN AIXUMHUK, Bpad ¥ OKKyJabTUCT [lapanensc, a B konue XVIII Beka B
IyXe O3TUX HUJEH CcOo3Jal CBOE YYEHHE O <OKMBOTHOM MarHetusme» @Dpuapux Mecmep,
nomelaeMblif, Bripouem, B oauH pan ¢ Kamumoctpo u Cen-Kepmenom. Tak uTo, Kak BUIUM,
BUTAJIA3MY YacTO COIIYTCTBOBAJ JyX MHCTHIM3MA, KakK, BIPOYEM, MEXaHULU3MY — JyX
aTen3Ma B 00Jiee UM MEHEE SIPKUX MPOSIBICHUSIX.

Bomnpoc o Tom, 4TO € 3a CHIIBl AEUCTBYIOT BHYTPH KUBBIX OPTraHU3MOB U KaKMM 3aKOHAM
OHU TIOTYMHSIOTCS, TTPOJIOJDKAII BOJTHOBATH yuéHOe cooOmiecTBo emé 150 et nazan. Benukwuit
ounodpusuk — Pusuxk wu Pusnonsor XIX Beka— T'epman ['enbMrosibll BCIIOMUHAI:
«bonpmMHCTBO (QU3MOJIOTOB B TO BpeMs yxBatuioch 3a komrpomucc ['.D. lrans. Ilo
Tamnto, cuibl, 1EHCTBYIOLIUE B )KUBOM Te€J€, CyTh (PU3MUECKHUE U XMMHUYECKHUE CHIIbI OPTraHOB
1 BEILECTB; HO KaKas-TO MpHUCYLIas Tely ku3HeHHas Aymia (Lebensseele) nnu ;xu3HEHHAs cuiia
MOJXKET CBSA3BIBATH MM OCBOOOXKAATh UX JESATENbHOCTh; CBOOOAHAS UIPA ITUX CHII IO CMEPTHU
OpraHu3Ma BBI3bIBACT T'HUEHWE, A IPHU JKU3HU JCUCTBUE HX IOCTOSIHHO pPEryIUpyeTcs
KU3HEHHOIO CUJIOI0. B TakoM 00bSCHEHNN MHE UYsJIOCh YTO-TO MPOTUBOECTECTBEHHOE.

HcTopus peuieHus: JTaHHOTO BOMNpOCAa U MOUCK €CTECTBEHHOI'O OOBSICHEHMS BKIIIOYAIOT B
ce0s MHOXECTBO pa3HbIX BETBEH MCCIIEIOBAaHUM, B KaXK/I0M M3 KOTOPBIX ObUIM CBOU 3a/laud U
JNOCTHXKEHHUSl. OTO HW3Y4EHUE DJICKTPUUECKUX SBICHUM — OT OTKPBITUS <«KUBOTHOTO
anekTpudecTBay B Tpyaax ¢(usukoB Jlxona Yomma u [enpu Kaenmuima, xupypra wu
cpaBHMTENbHOro aHaroma Jlxona Xanrtepa, Bpaua u ¢usmosiora Jlymmxu [anbBanu, oT
uccnenoBanuil pusuka m xumuka Aneccannpo Bonbra 10 J0Ka3aTenbCcTBa TOXKICCTBEHHOCTH
BCEX M3BECTHBIX BHJIOB JJIEKTpUYECTBa («WKHBOTHOT0», «MAarHUTHOTO», TaJbBAHMYECKOTO,
TEPMOD3JIEKTPUUECTBA U IEKTPUUYECTBA, BOZHUKAIOUIETO MPHU TPEHUHU) (PU3UKOM U XUMHUKOM
Maiikiom @apaneem. OTO U ycnexu XuUMHHM, MOpuBeAmue B cepeauHe XIX Beka k
OCYIIIECTBJICHUIO XHUMHUYECKOTO CHHTE3a OpraHW4ecKux coemuHeHui Bénepom, JInOuxowm,
beptino, byriepoBsIM M MHOTMMHM APYrUMH. OTO M PabOThl MO OHMOJIOTMYECKOH XUMHH,
B KauecTBE OJIHOTO U3 MpHUMepa KOTOPhIX MOKHO IPUBECTU U3y4EHHUE Ipouecca OpoKeHUsI.

B 1830-x rogax He3aBuCcMMO HeMeUKUMHU 1uTosoroM Teomopom IlIBaHHOM (M3BECTHBIM B
KayecTBE aBTOpa KJIETOYHOU Teopuu), OoTanukoM Dpuapuxom KroTuuHrom u Qppaniryzckum
¢uzukom [lapmem Kanbsipom ge Jla-Typom ObUIM  ONHUCAHBI  JIPOXKU —  HHU3IINE
pacTUTENbHBIE OPraHU3MBbl, UMEIOLINE B CBOEU KIIETKE SAPO U PA3MHOXKAIOLIUECS IOYKOBAHNEM
Ha NUTaTeNbHBIX cpenax. (Bnepsoie apoxoku omnucan emé Jlesenryk B 1680 rony, ogHako oH
HE paclo3Hajl B HUX JKUBBIX OpraHu3moB.) OHM BBICKA3alu MHJIEI0, YTO HMMEHHO JTHU
MHUKpPOOPIraHHU3Mbl, 0OHAPYKHUBAaEMble B TUBHOM CYCJ€, U BBI3BIBAIOT €ro Opoxenue. Crycrts
nBa JecsTuieTus GpaHiy3ckuii XuMUK U Mukpoouosior Jlyu Ilacrep moaTBepAus 3Ty HIEHO:
Opo>keHHe — OHOJIOTMYECKUH Tpolecc, B KOTOPOM O0OS3aTEIbHO YYacTBYIOT —JKUBBIE
IPOAOKEBBIE KIETKU. DTOT pe3yibTaT BbI3BaJ €ro o)kectou€HHeli cnop ¢ FOcrycom ¢on
JIubuxom, KOTOpBI paccmaTpuBai cOpaKMBaHHE caxapa KakK CIOXHYI0 XHMHUYECKYIO
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peakuuio. /lokazaB BO3MOJKHOCTh CHHTE3a OpPraHMYECKHUX BEIIECTB 0€3 MOMOIIU <GKHUBOIO
BEIIECTBA», BEJIMKUA XUMHUK HE MOT IPHU3HATh €ro HEOOXOAMMOCTH Ul paclaja OpraHuKu.
Scnocts B 3T0T Bonpoc B 1871 roay BHecna pycckuil XumuK u pusuonor Mapust MuxaitnoBHa
ManaceuHna, a no3:xe, B 1897 rogy, — Hemeukuil xumuk Jayapa byxHep, KoTopble 10Ka3aiy,
YTO OPO’KEHHUE MOKET BBI3BIBATHCS OECKIETOYHBIM APOKIKEBBIM SKCTPAKTOM.

Kak ceiiuac cmotpsaT 6uodU3NKK Ha (QU3NYECKYIO NMPUPOIY KUBOTO o0bekTa? BoT uTo
roBopuyi 00 3ToM BeIaromuiics ouodusuk JleB Anexcanaposud biatomendensn: «CymecTByet
M «Ouonorudeckas pusnkay, To ecTb ocodast pusnka KUBON MaTepuH, OTIMYHAA OT PUKKH,
3aKOHBI KOTOPOHM M3y4yaloT IIKOJIBHUKUA U CTYyAEHThI? OTBET Ha 3TOT BOIPOC SIBISIETCA B
W3BECTHOM CTENEHH «CHMBOJIOM BEpbI», KOTOPBIM HE MOKET ObITh B HAlle BPEMsI CTPOTO
000CHOBaH, HO TEM HE MEHEeE JI0JDKEH OBbITh BBIICHEH Ui ce0sl KaXKIbIM, KTO TPaTUT WU
coOupaercs TpaTUTh CBOE Bpemsl Ha H3ydeHHe kuBoro. [loaTomy... s HauHy C TOro, 4TO
chopMyIUPYIO CBOW OTBET, CBOM CHUMBOJI BEphl, KOTOPHIA B JAJIbHEHIIEM TOCTAPAIOCh
000CHOBATh, XOTS, IOBTOPSAIO, BIIOJIHE CTPOTO CAEIaTh 3TO HENb3s. [l MOJHOTO OMUCaHUS U
MMOHUMAaHUs CTPOCHUS U (QYHKIIMOHMPOBAHUS BCEX CYLIECTBYIOIIUX OMOJIOTHYECKHX CHUCTEM B
MIPUHIIUIIE BIIOJIHE JOCTAaTOUYHO U3BECTHBIX HAM OCHOBHBIX 3aKOHOB (pu3uKu». CIIyCTsl UeTBEPTh
BeKa OH 100aBUT: «Cero/iHs s HE BIOJHE B 3TOM YBEPEH).

[Touemy? Uto umen B Buny biromendensn, cnenaB 3Ty oroBopky? Bo3moxkHO, mpuMepHO
TO K€, 0 UEM TOBOPUJI OJIUH M3 OCHOBaTeNel KBaHTOBOM MexaHuku DpBuH Llpéaunrep B cBoeit
3HAMEHUTON KHUre «YTo Takoe ku3Hb?»: «Mbl BIpaBe IpeanoJararb, 4ro >KUBas MaTepHs
MOJAYUHSAETCS HOBOMY TuUIy (U3MYECKOro 3akoHa. WM Mbl JODKHBI Ha3BaTh €ro
He(pu3nueckuM, 4ToObl He cka3aTh: cBepx¢pusuueckuMm 3axkoHoM? Hert. S He gymaro storo.
HoBblii npuHIMI — 3TO NOAIUHHO (PU3HUECKUN 3aKOH.

WHpiMu cnoBamu, HENb3s HUCKIIOYMTH, YTO JKMBBIE OpPraHU3Mbl MOTYT TauTh B cebe
HE U3BECTHbIE HaM I0Ka (U3NYECKUE 3aKOHBI U W3YYEHHUE MPOLIECCOB UX JKU3HEAEATEIbHOCTU
MOJKET MIPUHECTH enlé HemMallo pU3NYeCKUX OTKpbITU. W neficTBUTENbHO, MHOTHE PU3UYECKUE
OTKpBITHS ObUIM CHEJaHbl IPU U3Y4EHUU OHoJorudeckux oObekToB. OTKpbITHS ['anbBaHu B
o0yacTu 3NEeKTpUYecTBa IMOIy4eHbl NMpU paboTe Ha JjArymkax. V3BecTHble ceifuac pabGoThbl
HNanuuna bepuymm wu Jleonmapna DOinepa 1o TUApPOJWHAMHUKE OBUTM BBI3BAHBI HUX
HCCIEAOBAaHUSAMU B 007acTH (U3HOJOTHU, B YaCTHOCTH (PU3HMOJIOTHH KpPOBOOOpAIICHUSI.

OyHIaMEHTATbHBIM  (U3UYECKUH 3aKOH — TMEpPBbIl 3aKOH TEPMOJUMHAMHUKU (TO €CTb
(GyHIaMEHTaIbHBI 3aKOH COXPAaHEHUs SHEPrUu B NPUMEHEHUH K IIMPOKOMY CIEKTPY
pazHooOpa3HbIX (U3HUECKUX CHUCTeM) — Obul OTKpeIT Bpauamu HOmmycom Maiiepowm,

HCCIIEIOBABUIMM 3HEPIreTUKYy KpoBooOpamienus, u ['epmanom ['enpmrosblieM, 3aHUMaBLIIMMCS
TaK)K€ PHEPreTUKONW OpOKEHUs M TeIIoo0pa30BaHUEM IPU MBIIIEYHOM COKpAlllEHHH. ABTOP
TPEThEro Havana TepMoauHaMuku Bansrep HepHCT, co3gaBmmil Takke OCHOBBI COBPEMEHHOU
ANIEKTPOXUMUYECKON  TEPMOJAMHAMUKH, 3aHUMAJCS H3YYEHHEM BO30YXKJEHHUS  HepBa.
K coxanenuto, moapoOHOE ONUCAaHUWE BCEX ATHUX HCTOPUN BBIXOAUT 3a MpeAesbl 3TOH
HEeOOJIBIION CTAaThU.

[IyTh K MOHUMAHUIO €MHCTBA 3aKOHOB «OPraHUYECKOr0» U «MHUHEPAJIbHOT0» MHUpA, KaK
BUJIUM, OBLI JOJTUM U HEMPOCThIM. B uéM cyTh HaydHOTro moucka, HanboJiee oOuias ero uein?
OTtkperTue HoBOrO? CHctemaTtusanus n3BectHoro? M to u npyroe BepHo. Ho Bcé ke B3rmsg Ha
ouorpaduu Hanbosee BbIIAIOUMXCA YUEHBIX [TOKA3bIBAET, YTO, BUJUMO, TJIaBHBIA IPEIMET UX
MOMCKAa — €AUHCTBO. EAMHCTBO pa3HOPOHBIX SBJIEHUI U pa3HbIX 00JacTel 3HAHUS, €IUHCTBO
KOKYIIUXCS Pa3spO3HEHHBIMU CHUCTEM XpeOTOB W JIOJIMH, OO0pa3yrolMX penbed HayuHOU
KapTUHbl Mupa. Bcs uctopuss UMKy — 3TO HMCTOpUSI MOMCKAa €IUHCTBA (Ha pa3HBIX
MacmiTadax) B yCTPOICTBE OKPYKAIOIIEr0 MUPA, BCE TJIaBHbIE JOCTH)KEHHSI — 3TO HalJCHHbIE
oOLIHOCTU: OOIIHOCTh «HEOECHOW» U «3EMHON» MeXaHUKH, oOHapyxeHHas Kermiepowm,
lNammneem, Hetoronom B XVII Beke; 0OIMIHOCTh 3IEKTPUYECKUX, MAarHUTHBIX M ONTHYECKUX
sIBJICHUH, ycTaHoBJIeHHas B XIX Beke paboramu Amnepa, Ipcrena, apazaes, Makcsesnna u ap.
OOLIHOCTH BCEX U3BECTHBIX THUMOB (PYHIaMEHTAIbHBIX B3aUMOIEHCTBUMN, OOIIHOCTh UHEPLIUU U
IpaBUTALMM — HauOoJiee 3axXBaThIBaIOIINE U MaciiTaOHble focTwkeHuss XX Beka. Cpenu HUX,
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MO-BUIUMOMY, ¥ TIOHMMAaHHME €JUHCTBA (U3MKHU JKUBBIX OPraHu3MOB, «OHMOPHUUKUY,
¢ hpu3uKoN «HeomymeBnEHHOW» Marepun. Dpaniry3sckuii Bpad u ¢uszuonor Mapu dpancya
buma, 0 k0TOpoM MBI yXK€ ylnmoMHHaNIM, B camoM Havane XIX Beka Hamucan: «YTBepKIaTh,
9TO (PU3MOJIOTUS €CTh (PU3MKA KUBOTHBIX ... 3TO TO K€ CAMOE, YTO CKa3aTh, YTO aCTPOHOMUS —
9TO (U3MONOTHs 3BE3/1». JTa MbICIb, BRICKa3aHHAs BUTAIUCTOM buia, okasanace riy0oKuM u
UCKJIIOYUTENIbHO TOYHBIM JHMAarHo30M ecTecTBO3HaHus. CerojHs Mbl B TakoW K€ CTENeHu
YBEPEHbI B TOM, YTO aCTPOHOMHS — 3TO (u3HMKa 3BE3/A, KaK U B TOM, UTO (PU3HOJIOTHUS,
ouodusmuka u OUOXUMHS — 3TO PU3MKA U XUMUS )KUBBIX Opranu3mMoB. OJIHAKO BCEr/ia Cielyer
IIOMHUTb, YTO MPHUPOJIA HE 00s13aHa «I10JICTPAUBATHCSA» MO/ HAILIM CTPOMHBIE CXEMBbI, a 3Ur3aru
HallMX MPEJICTaBIeHUA O Mupe Henpenckazyembl. Konerp XX Beka HEOKMIAHHO OTKPBLI
COBEpUICHHO HOBYIO 00JacTb OMOJOrMM — HH(POPMAIIMOHHBIE MPOIECCHl, HWAYIIHE, IIO0-
BUJIUMOMY, JIMIIb B )KMBBIX CUCTEMAaX. JTHU MPOLIECCHI CTAIU MPEIMETOM UCCIIEIOBaHUS CaMbIX
MHOTOOOEIIaoMUX OWOJIOTMUECKUX HayK HAIIero BPEMEHH — MOJIEKYJISIpHOM Ouosioruu u
OouonHpOpMaTUKH.

Ho xakast Ob1 «HOBasi ¢u3nKa» B OMOJOTHYECKUX CHCTEMaxX HM OTKPbUIACh B OymyIiem,
MOAXO0JT K M3YUEHUIO KUBOM M HEXUBOU MPHUPObI, BEPOSTHO, BCerja OyneT orandarbes. Beg,
YTO Mbl Y3HAEM IPHU U3YYEHUU KAKOTO-JIMOO SIBJICHMSI, 3aBUCUT OT TOTO, KAKW€ BOIPOCHI MBI
CTaBUM. A OHM CYILIECTBEHHO Pa3HbIE 10 OTHOIIEHUIO K KMBBIM U HEKUBBIM CHCTEMaM.

3aKOHYMM 3TOT ouepk eulé oaHol nuratoi u3 bimomendenspaa: «C Touku 3peHus Gpusmku
MOHI)KEHUE SHTPONHMU B pe3yjibTaTe 00Opa3OBaHUs YEIOBEYECKOrOo Tela W KyCKa TOpHOM
MOPOAbl CTOUT NPUMEPHO OJMHAKOBO. UeMm ke OTiauYaercs SHTpomus, T.e. MHbopMmalus,
KOTOpas 3ajlo’)keHa B Ouosorudeckux cucreMax? OHa OTJIMYaeTcsl TOJBKO OJHHM: 3Ta
nH(popMalus, 3Ta YIOpsI0UeHHOCTh UMeeT cMbIci... Korna ¢pu3uk umeer J1eno ¢ «oObIYHBIMU»
CHUCTeMaMHM, OH BCerja 3aAaéT JBa BOIpOca: «Kak» U «mouyeMy». Ho korzna Mel nuMeeM Jeino ¢
KUBBIMH CHCTEMaMHU, Mbl MOKEM 3aJ]aTh TPETHUI BOIIPOC: «3auemM» .

Kaxkercs, B B&XKHOCTH 3TOTO BOIPOCA TPYAHO COMHEBATHCS.

MO3I"' YEJIOBEKA: IPOI'PAMMBbBI U BUPYCbI

Ayobiaun  B., oOoxkmop oOuonozuueckux mnayk, npogeccop Kagheoput
¢usuonocuu

Yen06eKa u HeueOMHvIX Ouo102uuecko2o paxyaomema MI'Y;

Cononyxuna A., kanHouoam IKOHOMUYECKUX HAYK, Hnpenooasame’db
IKOHOMUUECKO20

gaxkynomema MI'Y; Anpecos C.

«ITonynspHas mexanuka» No7, 2013

MbI Ha3bIBaeM ceodst BE€HIIOM TBOPCHHUSA U HAPAMHU NIPUPOALI, TOPAUMCH CBOﬁO}]Oﬁ BOJIM 1
CIIOCOOHOCTBLIO K COCTpaJaHuI0, BOCIICBAEM J1000BL U TajJaHT. Hame NnoBeacHue CJIO0KHO H
Henpeackasdyemo. Mbl mo3HaeM U npeodOpasyeM MHP BOKPYI Hac, IPpHMPy4aeM KHBOTHBIX,
KYJbTUBHPYEM PACTCHHSA, IOKOPHAECM OKPYKAKOIIYIO CpEay. Kammﬁ A€Hb MbI IPHUHUMAEM
MHOKECTBO pellleHHﬁ, l'lOpOﬁ HeCTaHAaApPTHDLIX. HNms HaM — 4YeJI0BeK pa3yMan71.

Tak Bc€ BhIMISAUT Ha nepBbIi B3rsA. KonHyB uyTh norimy0xe, Mbl MOKEM OOHApPYKUTh, YTO
CaMbIC CJIOKHBIC ITOBEACHUYCCKUEC IPOIrpaMMBbl JOCTAJIMCh HAM B HACJICACTBO OT OJIN3KUX U JAIICKUX
YKUBOTHBIX TIpeakoB. U peusb ujet He TOJBKO 00 MHTEpece K ele, CHY, MPOTUBOTIOJIOKHOMY IOy,
HO U O CTPEMIICHUHU YUUTHCS, Pa3BUBATLCA, [I03HABATh MUP, JOCTUT'aTh YCIICXOB U COCTPAAATh.

JlpeBHME WHCTHHKTBI HAaCTOJIBKO BHUTHEBATO BIUIETAIOTCS B KYJIbTYpPy HAIIEH «pa3yMHON»
KHU3HH, YTO HMX IMOBCCIHCBHLIC IMPOABJIICHUA JICTKO IIPUHATH 3a CB06OI[HOC HU3BSABIICHUEC BOJIH.
CriocoOHOCTH 4eoBeKa, €ro npoecCHOHAIbHbIE YCIEXH, JMYHbIE KauecTBa — OOpa3HO
BbIpaxXascCb, €ro cym)6a— BO MHOI'OM 3aBHUCAT OT TEMIICpaMCHTA, KOTOpI)IfI JO0CTAcTCA B
HacJIeACTBO OT pOI[PITGJ'IGﬁ BMECTE€ C TICHaMH. KpOMe TOIr0, KOJIOCCAJIBHOE€ BJIMSIHHE Ha
dbopMupoBaHME HAIErO XapakTepa OKa3bIBAaCT BHEIIHSAS Cpela — COOBITHS MJIQJICHYECTBA,
JE€TCTBA U FOHOCTU.
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Hakonern, gaxkxe B 3peroM BO3pacTe€ Mbl IMOJBEPKEHBI MHOTOYHCICHHBIM MaHUIYJISIIHSIM,
BTOM YHCJIE HaMEPEHHBIM, KOTOPBIC OMPENEISIOT HAIlM BKYCHI U TOTPEOUTETHCKHUE
npeanoureHus. YtoObl pa3oOpaTtbcsi B 3TOM, HEOOXOJAMMO TIPEXKAE BCETO COCTaBUTh
MIPEJICTABJICHUE O CTPYKTYPE YEIIOBEUECKUX MOTPEOHOCTEN U UX MEPBOUCTOKAX.

I'ne y Hero kHonka

CymiecTByeT MHOXKECTBO Kiaccudukanuii nmorpedbnocrein. s nac naubosiee mosjezna Oymer
Kiaccuukanus, npeioxkennas poccuiickum ¢usuosorom [laBmom CumonoBsiM. Ha 310 ecThb nBe
npuurHbl. Bo-nepBbix, kinaccu@ukanus CHMOHOBA HACTOJBKO II0JIHA, YTO HAa HEE MOXHO
CIPOELUPOBATh MPAKTUUECKU BECH CIIEKTP YEJIOBEUECKON JEsITeNbHOCTH. A BO-BTOPBIX, CO3aBast
CBOIO Kiaccudukanuio B 1980-e rojpl, y4eHbIII OCHOBBIBAJICS, MPEXJIE BCEro, Ha HHPOPMAIUHU O
NEesITeIbHOCTH MO3Ta.

3a OOJBUIMHCTBOM OIMCAaHHBIX akaJeMUKOM CHMOHOBBIM NOTPEOHOCTEH CTOAT BIOJHE
omnpezeneHHble pusnogoruueckre Mexanu3Mbpl. OTHOCUTENIBHO MPOCTON MpUMEp — MOTPEOHOCTh
B MUTAaHUH, PETYIUpyeMas TMIIOTAaIaMyCOM Ha OCHOBAaHMU XMMHYECKOTO cocTaBa KpoBu. Eciu B
KpOBHU MaJlo TJIFOKO3bl, Mbl MCIIBITHIBAEM YYBCTBO TI'0JIOJIa, €CJIM MHOI'O — YYBCTBO HACHILICHHUSI.
PerynupoBatrhe KoiMuecTBO NOTPEOIIEMOM MUK OMOTAIOT U APYTryue BPOXKACHHO 3HAUYUMBbIE IS
MO3ra CTHMYJIbI: CJIQJKUHA BKYC, PACTAHYTBIH >K€IyAOK, TOPMOHBI, BbLAEISEMbIE KIETKAMU
KUPOBOU TKaHHU.

[IporpamMmbl moTpedHOCTEN paboOTarOT MO J0cTaToyHO oOuiemy aiaroputmy. Ha Bxoxe onu
MOJIyYalOT CUTHAJIbl BHYTPEHHEH (XMMHYECKHH COCTaB KPOBU, TOPMOHBI, 00Jb) WJIM BHEIIHEH
cpenbl (3BYKOBBIE, 3pUTENbHbIE, KOKHBIE U Mpouue pasapaxutenn). Ha Boixosie — ymnpasisioT
paboToi HaIIMX OPraHoB (CKakKeM, ydallleHue cepALeOHeHHs MPU HCIYTe) U JIBUTraTEeIbHBIMU
peakuusMu (HanpuMmep, OTAEPTUBaHUE PYKU OT OTHS).

Kpome Toro, pedarenbHOCTH KaXXIOW MPOrpaMMbl  COOTBETCTBYET 3MOLIMOHAIBHOE
MOJAKPEIJICHHUE, KOTOPOE€ MOXET ObITh IOJOXKHUTEIbHBIM (€clii MOTPEOHOCTh  YCHEIIHO
YIOBJIETBOPEHA) WM OTPHULATENBHBIM (€CIM «peluTh MpobiaemMy» He ynaanock). lIporpammel
YCIELIHOTO TOBEICHMSI, TO3BOJUBLINE YIOBIETBOPUTH MOTPEOHOCTh, 3aKPEIUISIOTCS B MaMSATH,
dbopMupys Hall MHAMBHUAYalbHBIM omnblT. Heynaunble mporpaMmbl, HampoTHUB, TOPMO3ATCA,
OJIOKUPYIOTCS.

OTU MeXaHU3MbI HJIEHTUYHBI HE TOJBKO JUISl BCEX JIFOJEH, HO U IS JIFOOBIX MJIEKOIUTAIOLIUX
U MHOTHUX JIPYTHX *KUBOTHBIX. TO, YTO UMEHHO OHHM JIEIJIM B OCHOBY KJIacCU(UKAIMH, TOBOPUT O
BEChMa YETKOM pa3TpaHUUYEHUH MOTPEOHOCTEN U UX OOBEKTUBHOM XapaKTepe, MO KpanHel Mepe ¢
TOYKH 3pEHUsI OMOJIOTUHN U 3BOJIIOLUU TOBEICHUSI.

[Io CumOHOBY, NMOTPEOHOCTHM MOXKHO TMOJEJIUTh Ha TPU OCHOBHBIE TPYMIbl: BUTAJbHbIE,
COLIMANIbHBIE U CBSI3aHHbIE C caMOpa3BUTHEM. K BUTaJIbHBIM OTHOCSTCS T€ W3 HHUX, KOTOpPbIE
HEOOXOIUMBI JUTsl TIOJICpKaHUA XKU3HU. [IumieBas, nutbeBas, 00opoHUTEIbHAs («Oei uiu O0ermn»)
NOTPeOHOCTH, FOMEOCTAaTHYECKUE IPOrpaMMbl, HalpaBl€HHbIE Ha MOJJIEp’KaHUE MOCTOSHCTBA
BHYTpPEHHEH cpenibl opraHus3Ma (JIbIXaHue, COH, KpOBOOOpalleHHe, TEPMOPEryJisilus) — BCE OHU
XpaHATCS MPEUMYIIECTBEHHO B TUIOTaJlaMyce, JpeBHeiIIe o0jacTh Mo3ra, KOTopas XOpOIIO
pa3BUTa y MOJABIISAIONIET0 OOJIBIIMHCTBA MO3BOHOUHBIX. K BUTaIbHBIM NOTPEOHOCTSM OTHOCHUTCS
U MporpamMma 3KOHOMMHU CHJI (YUTail — JIEHM): 3a4eM >K€Ub KAJIOPUM U JIBUraThCsl 0e3 KpaiiHen
HYXb1?

HIumMnaH3e-naTpUOTHI

Conumanbupie  (mo  CUMOHOBY,  «300COLMANbHBIE»,  BHYTPUBHUAOBBIE)  IPOrPaMMBI
pEerJaMeHTUPYIOT MNPAKTHUYECKH BCE KIIIOUEBbIE AaCMEKThl HAILEro B3aUMOJEUCTBUA C cebe
0100HBIMHU.

B mepByto odepenr 3T0 KacaeTcs MOJIOBOM MOTPEOHOCTH — JHUOUI0. 300JI0TaMU HCITUCAHBI
TOMa, B KOTOPBIX OTPaXKEHBI OCOOEHHOCTH OpavyHOrO TMOBEICHUS HACEKOMBIX, PbIO, IITHII,
MJICKOTIUTAIOIKX. Brieyatnsior TypHUpPHI OJICHEH WM MOPCKUX JIbBOB, KOrja NoOeUBIINIA camell
«T0JTy4aeT BCe» U HepeaAKo GOPMHUPYET rapeM U3 JECITKOB CaMOK.

He menee addextHbl crioxHeme npoieaypsl yxaxuBaHus, Korja caMmell JOJDKEeH JoKa3aTh
(1 moka3aTb) CaMKe€ CBOM JIOCTOMHCTBA — CBUAETEIbCTBYIOIIUNA O 3I0pOBbE U CHUJIE SIPKUI
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OpauHbIN HapsJl, U3bICKAHHYIO MECHIO, YMEJIO TOCTPOEHHOE THE3/10 WM XOTs Obl KyCOU€K BKYCHOM
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3amyckaeT MOJIOBOE€ IIOBEIEHHWE TOpPMOHAIbHBIM (oH (ero (OPMUPYIOT CEMEHHHUKU H
SIMYHHUKH), a TAK)KE 3pUTEIBHBIC, CIIYXOBBI€, 0OOHATEIbHBIEC ((DEPOMOHBI) CUTHAIBI, HCXOISIINE OT
0co0ei MPOTHBOIIOJIOKHOTO TOJIA.

K BaxneimuM mnporpamMmamM, o00€CIEUUBAIOIIUM BbDKHBaHHE OHMOJIOIMUYECKOrO BHJA,
OTHOCHUTCS JIETCKO-POAUTEIHCKOE B3aUMOJENUCTBUE. 3]1€Ch OTPOMHOE 3HAYEHHE HMEET T'OPMOH
MIPOJIAKTUH, OMNPENENAIOINUNA UHTEHCUBHOCTh «POJUTEIHCKOTO YYBCTBa» HE TOJBKO Y JKEHILHH,
HO U Y MY)KUHH.

TepputopuanbHOe NOBEIEHUE BBIPAXKAETCS B CTPEMIIEHUU 3aHATh U YJEPKUBATH «CBOMU
y4acTok». [lymaere, TOJBKO 101U BETyT BOMHBI?

VY pbI0bI-6a00UKH HA KOPAJUIOBOM PU]E TOXKE €CTh «CBOM KYCT», Y COJIOBbSI — «CBOI» reKTap
jJeca, y TUTpa CyYeT HJET YK€ Ha JecATKU KBaJApaTHbIX KujomeTrpoB. Hamm Omukaiiime
POJICTBEHHUKH IIHMMIIaH3€ IIeJICHANPaBIEHHO NaTPyJIUPYIOT TEPPUTOPUIO CBOEH CTau, U Tope
4y)KOMY CaMIly, HapyILUBIIEMY I'PaHHUILY.

[IporpaMmbl HMEpapXxUUYECKOTO MOBEACHMS 3aCTaBJISIIOT HAC CTPEMUTHCA K JIMJEPCTBY WM
UCKaTh 0JJ0OpEHHs BOKaKa. ITO BECbMa «IIPOJIBUHYTHIE» MPOrPaMMbl, KOTOPbIE MOXHO OTBICKATh
TOJIBKO Y dKUBOTHBIX, CTAOMJIBHO JKUBYILHUX OOJBIIMMH COOOLIECTBAMU: CJIOHOB, THEH, J1€Ib(UHOB
M, KOHEYHO K¢, 00e3bsH.

Hakonen, 11 yCHEIIHOTO COCYLIECTBOBAaHUSl JKMBOTHBIX B CTae BakKHA HMIATHS,
COTIEPEKMBAHUE — CBOMCTBO MO3ra, MO3BOJISIONIEE UCIIBITATh TE€ YK€ AIMOIUMHU, YTO M OJIM3KHI.
B skcniepuMenTe Ha KpbIcax KMUBOTHBIM MPEIOCTABUIIA BBIOODP: TEPIIETh HENPUSATHBIN SPKUH CBET
WM YIUTH B HOPKY, [IPY 3TOM Ha)kaB Ha IeJallb U MOABEpras ApYyryo KpbICy yAaapaM Toka. B Takux
YCIIOBUSAX TPU YETBEPTH KPHIC COWIH, UTO JIy4Ill€ LyPUTh Ija3a, YeM CIIYIIATh BOILUIM TOBApHUILA.

JIro0onbITHAsA pbIOKA U KYK-OyHTapb

[Totpebnoctn B camopa3BuTuu  akageMuKk CHUMOHOB  Ha3bIBal  «IOTPEOHOCTIIMH,
HampaBJIEHHbIMM B Oyaymiee». WX yaoOBIeTBOpeHHWE HE IPUHOCUT IIOJIE3HOTO pe3ylibTara
HEMEJIEHHO, HO IOJy4eHHBIH ONBIT MOXKET OKa3aThbCsl BaxkeH mo3xke. [Ipu 3ToM mo3uTuBHOE
SMOIIMOHAIBHOE TMOJKPEIJIEHUE OT YAOBJIETBOPEHHUS S3TUX MOTPEeOHOCTEH BBIIAETCS Cpasy,
a He MOTOM.

Yacto moBesneHHE, OCHOBAHHOE Ha MOTPEOHOCTSX B CaMOPA3BUTHH, NMPUBOJAAT B IPUMED,
roBops 00 OTIMYMSIX YesoBeKa OT KUBOTHBIX. Kak Obl He Tak! [Tomamure ppiOkam B akBapuyme, u
OHM TIOCMOTpPST Ha Bac. lccinengoBarenbckoe NOBEAECHHE, B TOM 4YHUCIE pearipoBaHUE Ha
HEU3BECTHbIE PaHEe CUTHAJIbL, — BaKHBIA UCTOYHHUK NO3UTHBA. OHO [MOMOTaeT KUBOTHBIM OBICTPO
a/IaliTUPOBAThCSl K M3MEHEHUSIM BHEIIHEW cpelbl. A A 4yeloBeKa JHOONBITCTBO, cOOp HOBOM
nH(pOopMalluy — HE MEHEE Ba)KHasl COCTABJISIONIAs )KU3HU, YEM €J1a UJIH CeKC.

CrpemiieHue K cB0OOOJE, HENEPEHOCUMOCTh OIPAaHMYEHHH — 3TO YYBCTBO, 3aCTaBJISIOIICE
MOAPOCTKa OOpPOThCA 3a CBOE€ MHEHHE II0 IOBOJY NPUYECKH, a B3POCIOTO — IPOTUBOCTOSATH
MIPOM3BOJIy HaualdbCcTBa W BiacTted. M aTa ke mporpaMma 3acTaBiileT KyKa, MOCaKEHHOTO B
CHUYEYHBIA KOPOOOK, MPOrpbI3aTh cede MyTh Ha BOJIO.

[Toppaxanue nuaepy («BOKaKy»), pOJUTENIO WM MPOCTO COCEAY CIpaBa — IMOBEIACHYECKas
IporpaMma, MO3BOJISIONIAs HaM YYUThCS Ha 4ykux omuOkax. C Hel CBA3aHbI TaK Ha3bIBa€MbIe
3epKaJibHbIe HEUPOHBI, 0OHAPYKEHHBIE B MO3I'€ MHOTHX BBICIIUX [T03BOHOYHBIX.

HakoHen, BaXHbIi HCTOYHUK  TOJIOKUTEIBHBIX ASMOLIMIA —  WIPOBOE  TOBEICHHE
(«gBUrarenbHas TPEHUPOBKa»). ManeHbKui peOEHOK LENbIMU JHIMU O€raeT U IpbIraeT, TPEHUpPYs
CBOE TeJO, KaK WUIPUBBIA KOTEHOK. B3pociblii uenoBek 3adacTyio ¢ OOJIBLIIMM YI0BOJIBCTBHEM
IIPOBOJIUT BpeMs Ha JIMBaHE, KaK JICHUBBIHM KOT, 1 00eliaeT ceOe NOWTH B CIOPT3ajl 3aBTpa.

Ha stoM mpumepe BUAHO, YTO HAall MO3T — 3TO apeHa MOCTOSHHONW KOHKYPEHIMU pa3HbIX
notpedbnocrerd. To, kakas moTpeOHOCTh MOOETUT B JAAHHBIA MOMEHT, 3aBUCHUT OT BHEIIHHX H
BHYTPEHHUX CHUTHAJIOB, FOPMOHAJIBLHOTO (OHA, BO3pacTa, WHAMBUAYaJIbHOro ombiTa. Ho oueHb
3HAYUTENbHBIN BKJIaJ BHOCUT U HUCXOJHBIA, T€HETUYECKH YCTAHOBJIEHHBIH YpOBEHb aKTUBHOCTH
LEHTPOB KKJOW U3 MOTPEOHOCTEN — TeMIIepaMeHT.
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Mapuu HelipOHOB-HOBOOpaHIIEeB

Kak Obuto cka3aHO BBINIE, 32 KaXKAOH MOTPEOHOCTHIO CTOUT CTPOTO OIPEAEICHHBIN
Gbu3noNOTHYEeCKN MeXaHW3M. BenuunHa SMOLMOHAIBHOTO TOAKPEIUICHHUS, CBS3aHHOTO C
YIOBJIETBOPEHHUEM TOW WJIM WHOH IOTPEOHOCTH, 3aBHUCHT OT (U3UOJIOTHUECKOTO CTaryca
COOTBETCTBYIOILIETO ydacTKa Mo3ra (TunoTajiamyca, 00oiblIuX noaymapuid u ap.). OcoO0eHHO sSpKo
3TOT (haKT MOATBEPXKAACTCS B CIIydae ITaTOJIOTHUH: WHCYIBT WA OIYXOJIb MOTYT ITOJIHOCTHIO
OTKITIOYHTD HITH, HAIPOTHB, OOOCTPHUTH JHOOYI0 MOTPEOHOCTh — HANPUMEp, YHUUTOKUTH alllEeTHT
WA YBEJIMYUTH arpeCcCUBHOCTb.

CreneHp AaKTHBHOCTH IIEHTPOB pAa3HBIX MNOTPeOHOCTEH WHAWBUAYaJTbHA IS Ka)XIOTO
KOHKPETHOTO uYelnoBeka. VIMEHHO JTH «HACTPOWKM» MBI W HA3bIBAEM TEMIICPAMEHTOM.
CoBpeMeHHbIE JTaHHBIC, B TOM YHCIIE CPAaBHEHHE MOBEIEHHS OJM3HENOB, MOKA3bIBAIOT, 4TO 40—
50% TemmnepameHTa 3aJaeTCsl TCHETUYECKH.

Bropoii BaxHeimuit ¢pakrop — popMupoBaHHe CBsI3eH MEXy HEHpOHAMU KOPHI TOJIOBHOTO
Mo3ra emie 10 poxkaeHus. «COopka» mo3ra Ha dTame SMOpHUOTreHe3a HAlOMHUHAET MacCOBOE
TeaTpaJTU30BaHHOE Ipe/CTaBIeHHEe, Hayllee 1Mo crporomy Iany. CHauana GopMHupyeTcs 0KOJIO
COTHU MWJUTMAPAOB HEHPOHOB, KOTOPHIE MOKA HE UMEIOT HU CIICIUAIIN3AIUK, HU CBs3CU. 3aTeM
3aHUMAIOT CBOM MECTa BCIIOMOTATEJbHBIE TJIMATBHBIE KIETKH, W3 KOTOPBIX CTPOUTCS
MIPOCTPAHCTBEHHBIN Kapkac Mo3ra. Ero mapaMeTpsl, cpenu mpovero, ONpeAesssioT OTHOCUTEIIBHBIC
pa3Mepbl pa3HbIX 00J1acTe HEPBHOW CHCTEMBI.

Ha cnenyromem stame o0pa3yroTcsi GaKTOpbl pocTa — IMOKAa YTO OYEHb Majo H3Y4YCHHBIC
BEIIECTBA, KOTOPBIC BBIJACISIOTCS B MHKPOCKOIHMUYECKUX KOJMYECTBAX M B TEYCHHUE OYCHBb
HeOobImoro cpoka. [IpuBiiedeHHbIC UMH, HEHPOHBI (PU3MUECKHU TIEPEMEIAIOTCS IT0 00pa30BaHHBIM
TIIMANBHBIMA KJIETKaMHU «pelibcam», 3aHMMasi CBOM Mecta. Takke ciemys 3a (akTopamu pocrta,
HEHPOHBI BHIITYCKAIOT OTPOCTKU K CTPOTO OIPEICIIEHHBIM aJIpecaTaM.

B pesynbraTe BOSHHKAIOT HEMPOHHBIE CETH JBYX THIIOB: OJHU CIOCOOHBI (DYHKIIMOHHPOBATH
0e3 JOMOJHUTEIHHONW HACTPOWKH (MMEHHO OHU — OCHOBAa BPOXKICHHBIX ITOBEJICHUYECKHX
porpamMMm U OHOJIOTHYECKHX MOTPEOHOCTEH); APYrHe MpEeAronaraloT o0y4eHne, TO eCTh 3aluch
JOTIOJTHUTEIHHON HH(pOpMAIUH, KOTOPast TOMOKET YIOBJIETBOPUTH T€ WIIM HHBIE TOTPEOHOCTH.

OmnwucanHbie mporecchl (GOPMUPOBAHMSI MO3ra B OCHOBHOM TPUXOJATCS HA TEPBBIE JBa—TPH
Mmecsina 6epemenHocTH. Cunrtaercs, 20-25% Oyaymux BO3MOXHOCTEH W XapaKTEPUCTUK MO3ra
OTIPENENAIOTCS TEM, HACKOJBKO OJIaromoyiydHO IMPOTEKaeT BHYTPUYTPOOHOE pa3BUTHE B OTOT
nepuos. Ctpecc, HHPEKIUOHHbIE 3a00JEBaHUS, IPUEM OIpPEACICHHBIX BHAOB JIEKapCTB,
HUKOTHHA, aJIKOTOJII MOXKET TOBIHITh HAa TOPMOHAIBHBIN (POH MaTepu, a COOTBETCTBEHHO — W
pebeHKa, momMeniaB CTpyYKTypaM Mo3ra pOpMHPOBATHCS TaK, KaK MPEIIICaHO TCHAMHU.

[Tomyuaercsi, 4To, €aBa POAMBIIMCH, Mbl MosiyyaeM Ha 60-70% chopmupoBaHHBIE HAOOD
KU3HEHHBIX TIPEANOYTEHUI: YeM MbI XOTeNr OBl 3aHMMAThCs, KaKO€ MECTO «OTBOEBATH)» B
oOmiecTBe, HACKOJBKO AKTUBHBIA 00pa3 >KM3HM BecTH. MOXHO CKa3aTh, YTO Yy KaXKIOTO OT
POXKICHUS €CTh CBOE NPU3BaHKE. BOT TOJIBKO OTBICKATh €T0 yIAeTCs JaJIeKO HE BCEM.

BpoxaeHHBI TeMIepaMeHT OTpeAessieT, KaKue 3aHsATHS WM JIMHAU TOBEICHHS OYymayT
JaBaThCsl HaM JIerde W MPUHOCUTH Ooutblie pagocTh. CKaKeM, €CIT BBl MIPHPOKACHHBIA TBOPEIl H
MY3BIKaHT, TO €XKeIHEBHBIC PENIETHIINN Ha CKPHIIKE IS Bac HE KaTOPra, a yJ0BOJIbCTBHUE.

OnmHako ecii pOJAWTENM He MOJAPWIIM BaM CKPHUIIKY, a OTIIPABHJIM 3aHUMAThCs Kapare,
MPUIETCS UMETh JIETO C MEHEE «IPEIyCTaHOBICHHBIMIY TOTPEOHOCTSIMH — Pa3BUBATh arpecCuio
U TEPPUTOPUAIBHOE TIOBEelIeHHWE («Halla KOMaHAa JIydlle BceX»). Y OBIETBOPEHHE
«BTOPOCOPTHBIX» MOTPEOHOCTEH MPHHOCHT MEHBIIE IMOJIOKUTEIFHOTO MOIKPEIICHHs (YuTai —
MEHBIIIE CYACThs), U BCE K€ TOJ BIMSHHEM BHEUIHEW CpPEIbl MBI BIIOJHE CHOCOOHBI Pa3BHUTH
BO3MO’KHOCTH, KOTOPBIMH MPUPOJIa MAJIO OJIapHiia HAC OT POXKICHUS.

B nanHOM ciydae peuyb HIET O BOCIIUTaHHH, KOTopoe (popMupyet Ham xapaktep. Yem Oosrbire
pa3NMYNi MEXy XapaKTepoM U TEMIIEpaMEHTOM, TEM MEHBIIIE «TOPMOHOB CYACThs» (HAIIpUMED,
nodamMuHa uim dHA0PGUHOB) MBI Toay4daeM. K coxanenuto.

IIpuka3bIBaTh Jy4ile MeEnoTomM

HOBC)ICHLIGCKI/IG [mporpamMmmsl, C IIOMOLIIBIO KOTOPBLIX MbI HpI/ICHOCa6HI/IBa€MC$I K BHCHIHCMY
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MUpY, TMoje3Hbl. OHM TOMOTrarT MPOXHUTh JOIATYI0 U CYACTIMBYIO JKHU3Hb, OCTaBHUTH
AKHU3HECIIOCOOHOE MMOTOMCTBO, NMPOJOJKUTE CBOM poa. C qpyroil CTOPOHBI, HAlIM OMOJIOTHYECKHE
NOTPEOHOCTH — 3TO KHOIKH, YMEJIO HaXXuMas Ha KOTOpPblE MOXHO HaMu YCIENIHO
MaHUITYJIUPOBATh.

Co06CTBEHHO, TOJIBKO YTO YIIOMSHYTBIN IPOLECC BOCIIUTAHUS 3aKIIIOYAETCSI UYMEHHO B 3TOM.

Ponurenu u yuutens, HaYaJIbHUKHU U TOJUTHYECKUE JIEATENN CO3/1Aal0T YCIOBUS, IPU KOTOPBIX
ceTH oOyyaroluxcs HEHPOHOB B MO3I€ 4eJOBEKa MPOINUCHIBAIOT MPOrPaMMBbI, MO3BOJIIOIINE
yCHewmHo J0ObITh MUY (IOJIy4YaTh BBICOKYIO 3apIlUIaTy), YBEIUYUTh 0€301MaCHOCTh (YCTaHOBUTH B
KBapTUPE OXpaHHYIO0 CHUTHAJIU3aLMI0), CTaThb JIMAEPOM B XOTs Obl HEOOJBIION «cTae»
(mpojaBMKEHUE TIO CIIyX0€) U T. II.

Oco0OeHHO 4YeTKO MEXaHU3Mbl «BUPYCHBIX» MaHHUIYJISLUNA MMPOCMATPUBAIOTCS Ha MpHUMEpax
noTpebutensckoro mnoseneHus. IlpeacraBbre, K mpumepy, uTo Bbl cMoTpute ¢GuiabM. Croxer
3axXBaThIBAa€T BAac, I'€pOU 3aCTaBIISIIOT COIEPEKUBATH, Bbl IOJIy4aeTe YJIOBOJIbCTBUE, NO(PaMHUH
xJjiemer yepe3 kpail. Ha skpaHe Bbl BUIUTE HE TOJBKO IepoeB, O KOTOPBIX AyMaeTe B JaHHBIN
MOMEHT, HO M, CKa)keM, Oellble IITOpbI, KOTOpbIE BbI Ja)ke He 3amedaere. Tem He MeHee 00pa3
O€JBIX IITOP OTKIAABIBACTCS B MAMSITH, aCCOLIMUPYSCH C 10()aMUHOBBIM MOAKPEIIIICHUEM.

[Ipoiiner Henensi, U HE UCKIIOYEHO, YTO, YBUJIEB B Mara3uHe Oe€ible IITOPHI, Bbl UCIBITACTE
SMOIIMOHANBHBIN MoabeM. Jlasiee B €70 BCTyNaeT pallMOHaIM3alus: HETPYAHO OOBSICHUTH CBOM
CUIOMUHYTHBIM MOPBIB TEM, YTO OEJbIM I[BET XOPOLIO COYETAeTCsS C YK€ MMEIoIIeicss Mebenblo,
YTO €ro peKOMEHAYIOT BEAYILHE JAU3aiiHephl, YTO 3TO MOJIHBIA TpeHA. A mpoaaBlaM OeJbIX IITOP
OCTaHETCS JIMIIb CKa3aTh CIIacCU00 PEKUCCEPY U aKTepaM, KOTOPbIE ClIealld XOpoLIee KUHO.

Kcratu, npumep ¢ 6enpIMu IITOpaMH B3SIT U3 KU3HU: OHU IPOMENbKHYIHN B cepuane «Cekc B
0O0JIBIIOM TOPOJE» U IPOJEMOHCTPUPOBAIN B COOTBETCTBYIOIIEM IE€PHOJI€ 3HAYUTENbHBIH POCT
MPOJIaK.

BbI3bIBaTh CTOMKHE 3MOLMOHAIBHBIE ACCOLMALMU, YIPABIATH MOBEACHUEM U HACTPOECHUEM
MO>KHO HE TOJIBKO C IIOMOIIBIO SIBHBIX, 0CO3HABAEMBIX, HO U C IIOMOIIIbI0 HEOCO3HABAEMBIX 3BYKOB,
3armaxoB, BHU3YyalbHbIX 00pa3oB. K mpumepy, B Ka3MHO pACHbUISIIOT BELIECTBA, BbI3bIBAIOIINE
JIETKYI0 3(OpHI0, YTOOBI MOCETUTETN BEPUIM B CBOHM ycmex W cTaBwiIM Oosbine. B marazmnax
JOPOTHUX TOBAapOB, HANPOTHUB, CO3JAIOT YMUPOTBOPSIOLIYIO arMocdepy, 4YToObl MOKyHaTeau
HE BBIXOJUJIU U3 ceOs NP BUIE BHICOKUX IIEH.

«H(OopMaIIOHHBIH 11IyM», TO €CTh HEKHE CUTHAJIbl OPraHOB YyBCTB, KOTOPHIE MBI I1OJIy4aeM,
HO HE OCO3HAEM, MOJKET OKa3blBaTh Ha HAc 3HauuMmoe BiusHHe. CyllecTByeT MpaKTUKa
noOaBieHUsT K (OHOBOM My3bIKE B TOPrOBOM 3aj€ 3aMacKUpPOBAHHOIO MPU3bIBA «HE KPaJau»,
HE BOCIPUHUMAEMOro co3HareiabHO. CTaTUCTUKA MOATBEPXKAAET, YTO KOJIUYECTBO KPaK B 3TOM
cinydyae cokpamaercsa. ToT ke MeXaHU3M JIEKUT B OCHOBE 3HAMEHUTOTO «25-r0 Kajpa»: MO3T
YeJIOBEKa B COCTOSIHUU BOCIIPUHSTH HEOCO3HABAEMBIN TEKCTOBBIM MPU3bIB, KOTOPbII MOSBIISIETCS
Ha 3Kkpane Bcero Ha 0,04 cekyHbI.

[louemy HepBHas cucTeMa C JOBEpPUEM OTHOCUTCS K IMpPU3bIBaM, BOCIHPUHHMAEMbIM Ha
noAnoporosoM ypoHe? Kak roBopuiock paHee, Halll peUIeHUS U PEaKIMHU BbIOOpa BO MHOTOM
SBIIIOTCSL PE3yJAbTaTOM KOHKypeHIuu mnorpeOHocTeil. Ilpu sToM 118 3amycka peajabHOTrO
MOBEICHUS, KaK IpaBWilo, TpeOyeTcs Oco3HaBaTh Ipoucxojsiiee. Eciu Mbl MOTyduM HpsIMOi
[IpUKa3 MOKyNaTh TOBap, Mbl OyleM MOHHUMAaTh, YTO MPUKA3BIBAIOIIUNA CTaBUT ceOs BBILIE HAC U
OTPaHWYUBAET HaITy CBOOOTY.

VY4yacTku MO3ra, OTBEUaIOUIUE 33 UEPAPXUUYECKOE TOBEICHUE U CTPEMIIEHHE K CBOOOIE, TYT K€
LIeIPO pa3pa3siTcsi OTPULATENIbHBIMU ASMOLMAMHU. M mponaBen, «XBaTalooluii Hac 3a MOy,
OCTAHETCS HU C YeM.

l'opazno >ddexTrBHEE OKa3bIBAETCS «3alyCTUTh BHUPYC» — pPa3BECUTh Ha BCEX CTEHaX
CUMIIATUYHbIE pPEKJIaMHbIE IUIaKaThl, MOCTOSIHHO KPYTUTh 3a0aBHbIE TEJIEBU3UOHHBIE POJIMKH...
Bpone Obl He ciiylnaeTe UM HE CMOTPUTE, HO Ballli HEHPOCETH BCE PaBHO «3alMCHIBAIOT Ha
KOPOYKY» U B MOMEHT IOKYIIKH MOJCKaXyT CO3HAHUIO — BOT OH, TOT TOBap, KOTOPbIN Mbl 3HAEM U
KOTOPBIH YK€ CBSI3aH C MOJI0KUTEIbHBIMU SMOLUSIMH.

To Ju BoJIsI, TO JIU HEBOJISI

113



Uro ’xe mojydaercs: HAIIM IPEIINOYTEHUS Mbl HAcJleIyeM OT pPOJUTENIeH, Hallul BKYCHI
(bopMUpYIOT «JIMAEphl MHEHMI», Bce AaBHO peuieHo 3a Hac? Bosce Her. boruns mpasocynus
demuia — OJULETBOPEHHE OOBEKTHMBHOCTH M OECIPUCTPACTHOCTH — HU300paxaercs C
3aBsI3aHHBIMM TJla3aMM M BecaMu B pykax. Kak n demupa, Mbl 3a4acTyi0 HE BUAMM CBOMX
noTpeGHOCTEN, HO MMEHHO OHM JIOXATCsl Ha MPaBylO U JIEBYIO yaliu BecoB. llpuciymaBmuch K
HUM, MBI BBIOMpAEM TO, UTO JIy4Ille /Ui Hac.

«[IpegynpexxieH — 3HAUYUT BOOPYXKEH», — TJACUT H3BECTHasl IIOrOBOpPKAa. 3Has CBOHU
HauboJIee YyBCTBUTENIbHBIE KHOIKHU, MOXKHO 00Jiee YCIEeIIHO NPOTUBOCTOSATh MaHUIYJIALUSIM. B TO
K€ BpeMs IOpOH TOJIbKO Hallld >KUBOTHBbIE WHCTUHKTBI CHOCOOHBI IOMOYb pacHO3HaTh
oOMaHIIMKa: BEIb JAPEBHUE CTPYKTYphl MO3ra 3a4acTyl0 pabOTaloT HaJeKHEe, YeM CO3HaHHE
CamMoro reHuaJbHOTO CHIIINKA.

POXJIEHUE 'EOXUMHUN

I'. b. HaymoB, 0okmop 2eonozo-munepanocuueckux HayK

«Xumus u xu3Hb» Ne3, 2013

B 2013 rogy wucnosnsierca 150 rer co aus poxaenuss Biaagmmupa HBanoBHYA
Bepnaackoro (12 mapra 1863 — 6 suBaps 1945). FO0u1eii BK/II0OYEH B CMIMCOK MaMSATHBIX
aat FOHECKO, u ero orMe4aroT He TOJIbKO B Halllel cTpaHe.

«KopHH BCSKOTrO OTKpPBITHS JieXkKaT JAJIEKO B INIYOMHE, U, KaK BOJHBI ObIOTCS ¢ pa3dera o
Oeper, MHOTO pa3 IUIEHIETCs] YeoBeYecKasi MbICIb OKOJIO MOJrOTOBJIIEMOTO OTKPBITHS, MOKa
NpUJEeT JEBAThIA Bai»: 3TU ciioBa B. M. BepHaackoro B TNOJHOW MeEpe OTHOCATCA K
F€OXMMHUHU — OT MEPBOr0 YINOMMHAHHUS 3TOTO CJOBa J0 €€ NpU3HaHWUS U (POpPMHpPOBAHUS Kak
HayKH npo1uuio Oosiblie cronerus. CerogHs 3To BaxHeHas AMCUUIIINHA, KOTOpas TECHEUILIUM
00pa30M cBsi3aHa C 3KOJOTUYECKMM MOHUTOPUHIOM M PEIIEHUEM SKOJIOTMUECKUX MPOOIeM.

BrniepBbie TepmuH «reoxumus» ynotpebun B 1838 romy mBeinapckuil XuMuk XpHCTHAH
Opunpux Hlenbeiin (1799-1868). «VYke HECKOIbKO JET TOMY Ha3al, — IMHcal OH B
1842 roxy, — st myOIMYHO BBICKa3all CBOE YOEXKAEHHE, UTO, MPEXKAE YEM MOXKET UIATH pedb O
HACTOSIIIEN T'e0JI0rMUecKON HayKe, Mbl IOJDKHBI UMETh T€OXUMHUIO, KOTOpas JOJKHA HAIIPaBUTh
CBO€ BHUMaHUE HA XMMHUYECKYIO IMPHUPOAY MAacC, COCTABJISIOMIMX Halll 3eMHOW 1Iap, U Ha UX
IIPOMCXOXKICHHUE, IO KpaliHell Mepe, CTOJIbKO K€, CKOJIbKO U HAa OTHOCHUTEIbHYIO JAPEBHOCTH
TUX 00pa30BaHUl W B HUX MOTPEOEHHBIX OCTATKOB JOMOTOINHBIX PAaCTEHUH U KUBOTHBIX.
C yBepeHHOCTBIO MOKHO, KOHEYHO, YTBEPK/1aTh, YTO T'€0JIOTH HE BEYHO OYAYT ClIeJOBaTh TOMY
HaIpaBJICHUIO, MOCIEA0BATEISIMU KOTOPOro OHM ceifuac siBistorcs. OHM, A paclIMpeHust
CBOEIl HayKH, KaK TOJbKO OKAMEHEJIOCTU HE CMOTYT JOCTaTOYHO CIYXHUTh UM, JOJDKHBI OyayT
UCKaTh HOBBIE BCIIOMOTAaTENbHbIE CPEICTBAa M, 0€3 COMHEHHs, TOIJa BBEAYT B TI'€0JIOTHIO
MUHEpAJIOTO-XUMUYECKUE MYyTH HCcieoBaHus. Bpems, korja 3T0 CBEpIIUTCS, KaKETCs MHE
HE CTOJIb JATICKUM.

[Ilen6eiin omuOCs TOJBKO B OJHOM: BpeMs ero uiaeil mpuuuio jumb B XX BEke.
B XIX Beke HayuyHble yMBbl 3aHMMaJl MHOTOBEKOBOW CIOp IUIYTOHHCTOB M HENTYHHUCTOB.
[Tocnennue cuuTanmy, 4To 3eMJsl MOJIydusia cBoil Buj Onaronaps Bojae. [lmyToHUCTHI osaraiy,
YTO OKPYKAIOLIYI MPUPOJY CO3JAeT pacIulaBlieHHas ropsiyas Marma, HaxoJsIuecss BHYTPU
IUTAHETHI, @ 3HAYUT, TJIJABHOE B TE€0JIOTMU — 3TO BYJIKaHbI, T€d3epbl, 3eMJIETPACEHUS, TEPMBIL.
NMenno Onarojapss BHYTPEHHUM CHJIaM 3€MJIM OOpa3ylOTCS TOpbl, TOpPHBIE MOPOABI U
maHAmaThI.

Hemuoro mno3nnee, B 1866 roay, u3BecTHbI HeMmelKud XuMuk U ¢apmaneBT Kapn
Opungpux Mop (kcTatu, 3T0 OH BBEJ MOHATHE «HOPMAJIbHOCTh PacTBOpay, pa3padoTai MEeTo[
omnpeneneHus cepedpa, CKOHCTPYUPOBaAJ OIOPETKY M MUIIETKY) HaredaTala 3aMedaTeIbHbINA TPy
«Uctopus 3emnu. ['eonoruss Ha HOBBIX OCHOBaHUAX». B3Tol KHMre, aHamu3upys
reoJIOTHYECKHE 3HaHUS CBOEr0 BpeMEHU, Mop C y’KacoM OTMEYall, YTO T€0JIOTH CO3/1ajl CBOIO
«DU3UKY» U «XUMUIO», B KOTOPBIX «IErdallue Tejla TOHYT B TsDKENEHIIUX cpeaax», a map
UMEeT CUJTy, «Kakasi He CHWJIach OObIuHOH (usmukey». CpaBHUBAs OTHOCUTEIBHYIO CUILY JIBYX
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BAKHBIX KHUCJIOT, YrOJIBHOM M KPEMHHUEBOM, B Pa3JIMYHBIX I'€OJIOTMYECKUX YCIOBHSX, OH
MoKasajl, yTo OJIKe K IOBEPXHOCTU CHJIbHEE YrOJibHAasi KUCJIOTA, IMOCKOJIbKY BBITECHSET
KPEMHHEBYIO U3 €€ cojiei. A B rimyOuHe 3emiid, B 00JIaCTH BBICOKUX TEMIIEpaTyp U JaBJICHUH,
HAao0OpOT, KpEMHHEBAasi CTAaHOBUTCA CHJIbHEE. OJTO ObUI YK€ BIIOJIHE COBPEMEHHBII
F€OXMMHUYECKHH 101X0/1, OCHOBAHHBIM HAa AMIMPUUYECKHX MUHEPATIOTUYECKUX JTaHHBIX.

B To Bpems HM B reos0ruy, HU B XMMUHU HE ObUIO OJ1aronpusiTHON cpeabl JUIsl BbIACIICHUS
F€OXMMHMYECKUX HWIAEH B OTIEIbHYIO JUCHMIUIMHY. [louBa Uit 3TOr0  MEUIEHHO
MOATOTABIMBAJIACh B TEUeHUE JecsaTwieTuil co Bropoidl mnosioBuHbl XIX Beka. He Oyny
MEPEUYUCIISITh BCE COOBITUSI M BBICKA3bIBAHUS, KOTOPBIE, «KAaK BOJHbBI», TOTOBWIM OTKPBITHE
HOBOM OTpaciu Hayku, TeM 0oJjiee YyTo 3TO MOJIHO U eMKo caenan B. . Bepuanckuii B nepBoit
K€ YacTH CBOMX 3HAMEHUTHIX «OuepkoB reoxumum». Cama reoxumMus Kak Hayka poJauiach
TOJBKO B Hayase XX Beka.

beuto 51Ba OCHOBHBIX HANpPABICHMS €€ pa3BUTUSA, KOTOpPBIE JOJIO€ BpEeMs MOYTH
He nepecekanuch. OJHO U3 HUX POJWIOCH U3 KPUCTAUIOXMMHUH, U €ro poJOHa4YaJIbHUKAMU
MOXXHO cuuTaTh MuHepansoruueckuii MHCTUTYT B ['értuHrene u Yuuepcurer B Ocio.
Y COBEpUIEHCTBOBABIINECS K TOMY BPEMEHHM PEHTTEHOMETPUYECKHE METOJbl I103BOJIAIN
HaKOHEI| CBS3aTh CBOWCTBA KPUCTAUIMYECKMX BEIIECTB C HMX AaTOMHOM CTPYKTypOH H
nosioxxenueM B Ilepuoauueckoit cucreme sneMeHToB. HopBexckuil XUMHK U KpucTamiorpad
Buxtop Tlompammuar (1888—1947) BBen mnoHsATHS 00 aTOMHBIX M HOHHBIX pajuycax,
chopmyaupoBan 3aKoH wu3oMopdu3Ma (3TOT 3aKOH HOCHUT €ro HMsl), TPUMEHUI
TEPMOJIMHAMHUYECKOE MPaBuiIo (a3 K reoJOru4eckuM OOBEKTaM U MOCTPOUII T€OXUMHUYECKYIO
KJaccugukanuio 31emMeHToB. Ho camoe riaBHoe — ObLI HalIGH MHCTPYMEHT UCCIIEIOBaHUI:
VM CTaJIM IIPEJICTABIICHHS O Pa3Mepax aTOMOB U O CBSA35IX MEXKy HUMHU.

OrpomHyt0o posib B (OpMHPOBAHMM TE€OXMMHMM Chirpaia Takxke DOeHHOCKaHIus
(reorpaduueckas o0macth, BriIrovaromas CkanauHaBuio, Komsckuii mosryoctpoB, OUHIISHINIO
u Kapemuio). Ee reorpadguueckne u Te0JOTHYECKHE OCOOCHHOCTH HAIEIMIM YYCHBIX Ha
HCCIIEIOBAaHUE MMHEpAJIOB, MarMaTU4eCcKUX U METaMOP(PHUUECKUX TOPHBIX MMOPOA U TeX
MPOIIECCOB, KOTOPBIE MPOUCXOIAT B Oosiee riay0okux reocdepax 3emiind, — B YaCTHOCTH Ha
MU3y4eHUE TOro, KaK IMEPEMEIIAOTCA DSJEMEHTHl B YCIOBHUAX TIPAJAWECHTHBIX 3HA4YCHUM
TeMIlepaTyp U JaBieHHM. ['eoXuMHUS MUHEpaJIbHBIX BEIIECTB OBICTPO BOLLIA B TI'EOJIOTHIO,
a 3aTeM cJienajgach CaMOCTOATENbHON Haykol. OObeKTaMH €€ MCCIeN0BAHUN CTalld MUHEPAJIbI
U BCE, YTO COCTOUT U3 MUHEPAJIOB.

Bropoe HanpaBieHue reoxumun CBs3aHo ¢ uMeHeM Biianmmupa MBanosuya BepHazackoro,
OCTaBHBILEr0 OOraThlii apXUB JHEBHUKOB U pabOuMX 3alHCel, MUCeM POIHBIM U JIPY3bsIM, IO
KOTOPBIM MOKHO MPOCJIEUTHh BCE 3Talbl Pa3BUTUS €ro MHpoBo33peHus. OH chopMyaupoBa
UJeH, K KOTOPbIM TOJBKO ceHyac MOAXOJUT HaydyHas MbICIb. A OpMHUpOBaHUE €ro
YHUKAJIBHOTO MBIIUIEHUS HAYAJIOCh €1IE B JETCTBE.

[IpencraBnenue o eIMHCTBE MUpPA CIOXKWIOCH y IoApacTaromero Bonoay nox BIusHUEM
IpOryloK ¢ jaBowpoaHbiM nsaneit  EBrpagom Maxkcumosuuem Koponenko. Esrpad
MakcumoBHY, TOKJIOHHUK Bosibrepa, 3aHuUMaics HAyKOW Kak JIOOWUTENb, B YAaCTHOCTH
BJIOXHOBJICHHBIN Teopuen /lapBrHA, MHcan COYMHEHHE O IIPOUCXO0XKACHUM 4YeloBeka. B cBoem
IUIEMSIHHUKE OH Haien GnaronapHoro ciaymartens. «Hukorna He 3a0yqy TOro BIUSHUSA, KaKoe
VMeEJI U1 MEHS 9TOT CTapUK B IIEPBBIC TOJbI MOEM YMCTBEHHOM KU3HU, — Nucan BepHanckuil
B 24rona sxeHe Hartammm EropoBne. — BcrnommHaroTcs MHE TEMHBIC 3UMHHUE 3BE3IHBIC
Beuepa. [lepen cHOM OH JHOOUI TYIISITh, U I, KOTJIa MOT, BCErJa X0AuJ ¢ HUM. Sl ro0ui Beerja
He0o, 3Be3/1bl, 0coOeHHO Mueunslii [lyTh mopaxkan MeHs, U B 3TU Beuepa s JitoOuiI CIylaTh,
KaK OH MHE O HHUX paccKa3blBay;, S JIOJIr0 IOCIE€ HE MOT YCIIOKOUTBHCS; B MOeH (aHTa3uu
OpoauauM KOMEThl uepe3 OeCKOHEYHOE MHUPOBOE IPOCTPAHCTBO; MAJaroIIMe  3BE3JIbl
O’KUBJISTUCH; SI HE MUPWIICS C O€3’KU3HEHHOCThIO JIYHBI M Hacelssyl ee 1eJIbIM POeM CYIIECTB,
CO3JaHHBIX MOUM BoOOpakeHueM. Takoe orpoMHOE BIMSHHUE UMEIH 3TU MIPOCThIE PACCKa3bl Ha
MEH$, YTO MHE Ka)KETCsl, UTO sl U HbIHE HEe CBOOO/IEH OT HUX).

OmymieHue eIMHCTBA YeJIOBEKa M IMPHUPOJIbI, UACI0 LIEIOCTHOCTH MUpa U OJHOBPEMEHHO

115



OpEHHOCTH BCEX €ro *UBBIX U HEKUBBIX (KOCHBIX) 00beKTOB BepHaackuil ycBOMI ¢ JeTCTBa U
BOCIIPUHMMAJ Kak akcuomy. [loHuMaHue B3aMMOCBSA3M MEXAy CaMbIMU Pa3HbIMH OOBEKTaMU
MIPUPOJBI U CTPEMJICHHUE HAWUTU 3TH CBS3M CTAJNO XapaKTEPHOM 4YEepTOM BCEM €ro HaydHOM
NeSITEIbHOCTH.

OxonHunB rumHazuto, B.WM. BepHagckuii mnocTynmuia Ha €CTECTBEHHOE OT/ENIEHUE
[TerepOyprckoro ynuBepcurera. [lo3anee, B 1922 rogy, oH BCIOMHHAN: «YHUBEPCUTET UMET
JUIS BCEX HacC OorpoMHoOe 3HaueHue. Ha nepBoM Kypce OTKpbUICS Mepe HaMH HOBBII MUD, U MbI
Bce OpOCHJIMCh CTPAaCTHO M SHEPruyHO B HayudHyro padory». Jlekuuu JI. . Menneneena
OKa3ajy pellarollee BIUSHAE Ha MOJIOJOTO CTY/AEHTA, HALleJIMUIA MOJIOJIOTO UCCIIeI0BaTeNs Ha
XUMHUYeckoe MbliuieHue. «Ha ero jgexnusix Mbl 0CBOOOKIQIUCh OT TUCKOB, BXOJIMJIN B HOBBIN
YyJIEeCHbII MHp, W B IIEPENOJHEHHOM 7-i aynuropuu Jlmutpuii MBaHOBHMY, moabiMas u
BO30Y>K/as Tiyboyaiiiline CTpeMIIEHUs YeI0BEYECKOHN JIMUYHOCTH K 3HAHUIO U K €r0 aKTUBHOMY
MPWIOKEHHUIO, B OYEHb MHOTMX BO30YXJajdl Takuhe JIOTUYECKHE BBIBOJABI U HACTPOEHUS,
KOTOpbI€ ObUIM JajieKu OT Hero camoro». OtHomienue k jekuusm Jl. . MenneneeBa M0okHO
OLIEHUTh XOTS Obl 10 TOMY, uTO Tpu Apyra, A. Kpacuos, B. Bepnanackuii u E. Pemuzos, nocie
CIaud 9K3aMEHOB CBOEMY JIIOOMMOMY TMpodeccopy CIenHaTbHO TONUIM B (oToarense
cpotorpadupoBasiuch Ha namsATh (puc. 1). Ilonnmanue BepHaackum Xumuum u riaybokoe
yBa)KEHHE K HEW 3apOAUIIOCh B YHUBEPCUTETE.

OkoHUYMB  yHHUBepcUTET, BepHaackuil mnocTynwsi Ha  JOJDKHOCTh — XPAaHUTENS
MUHepasioruyeckoro kabunera mmneparopckoro MockoBckoro ynusepcutera. [lepseie e ero
UCCIIEIOBAHUSl 110 MMHEPAJIOTUHM OTJIMYAJIWCh BHUMATEIbHBIM OTHOIIEHHEM K XUMHUU
MUHEpAJIOB U IITy0OKOM MpopaboTKOM XMMU3Ma UX 00pa3oBaHus, B TO BpeMs KaK JI0 HETO yIop
B MHHEpAJOrMM JeNald Ha KpUCTaIMYecKue (OPMbI, ONTUYECKUE XapPAaKTEPUCTUKH U
YCIIOBHUS, B KOTOPBIX HallIu MuHepaid. Ero pabotel «Jlekuuu omnucaTesbHON MUHEPAIOTU»
(1899), «OmbiT onucartenbHOoM MuHepamorum» (1908) u «Munepanorus» (1910) — ato
(dbyH1aMeHTabHbIE TPY/Ibl 10 XUMHHM MUHEpasioB. OTCI0[1a HaYasICsl €ro IMyTh B TEOXUMHUIO.

Kak npencraButens TouHoro 3Hanus, B. WM. BepHanckuii Bo Bcex cBoux paboTax Bcerja
CTapajicsl ONUPAThCs Ha KOJUYECTBEHHbIE XapaKTEPUCTUKU, BBHIPAKEHHBIE YUCIOM U MEPOIl.
W B TO X€ BpeMsi ero MHTEPECOBAJIM CaMble pa3Hble MPUPOAHbIE 00beKThl. Kak HailTh 001ryto
Mepy JUIsl pa3IMYHbIX PUPOJHBIX TEN: OOIBIINX U MAJbIX, 36MHBIX 1 KOCMUYECKUX, KUBBIX U
KOoCHbIX? Macca — He MH(QOpPMAaTUBHBIA MapaMmerp, a MOp(OIOrus MOXKET ObITh MOXOXka y
CaMbIX pa3HbIX 00BEKTOB (Hampumep, 00JaKO U OMYXOJib OMHCHIBAIOT IPUMEPHO OJMHAKOBO).
OTBeT mojckazaja XuMus MUHEpalloB. «B Kakaoil Kamiie ¥ NbUIMHKE BEIIeCTBa Ha 3€MHOM
MTOBEPXHOCTHU 10 MEpE YBEIMUEHUS TOYHOCTH HALIMX UCCIIETOBAHUI Mbl OTKPBIBAEM BCE HOBbIE
U HOBbIE 3J€MEHTHl. B mecumHke wiM Karie, Kak B MUKPOMHUpE, OTPa)KaeTcsi BEChb COCTaB
KOCMoOcCa». DTHU CJI0BA, CKa3aHHbIE IIPU OTKPBITUM CEKIIMH T'€0JIOTMH M MUHEPAJIOTUU Ha ChEe3JIe
PYCCKUX ecTecTBOUCIbITaTeNe u Bpayeit (1909), cranu kiIroueBbIMH 7S 1IEJI0W cepur padboT
10 «CHEKTPOCKOIUHU 36MHOM KOPBD» U MOCIEIOBABIINX 3aTEM «OYEPKOB I'€OXUMUI.

Wtak, Bce sIeMEHTBHl €CTh BE3/le, HO B pa3HbIX KoyinyecTBax. M 3TO He ciay4ailHOCTb,
a MPOSIBJICHHE 3aKOHOB Mpupojbl. «KakoBo Obl HU ObLJIO OOBSCHEHUE 3TOTO SBJIEHUS, CXeMa
paccesiHUsI SJIEMEHTOB O4eHb yAoOHa it kinaccupukanuu dakrtoy. OOmas mepa HaiineHa!
3aKOHOMEPHOCTU PacCHpe/leIeHUs] XUMUYECKUX AJIEMEHTOB — BOT Ta €JIMHas Mepa, KOTOPYIO
MO>KHO IPUMEHUTH KO BCEM MPUPOIHBIM TelIaM. ITOT MOAX0]l 0ObEIUHII METO/Ibl U3yUEHUS U
KUBOTO, U KOCHOTO BEIIECTBA.

B 1908 rogy riaBHBI XMMHK AMEPUKAHCKOIO TeoJIorud4eckoro komurera @OpaHk
Yurncyopk Kiapk, BCIO JXM3Hb 3aHUMAaBIIMKCA TEOJIOTHYCCKUMH MPOOJIeMaMH, CBEI U
nepepaboTtan Bce HMMeBIIWECs AaHHble, B kHUre «Data of Geochemistryy. TaMm OoH BHepBble
MpUBEJ CTAaTUCTHUYECKHUE JAHHBIE O pAaclpeAeseHUH 3JIEMEHTOB B IPHUPOJHBIX TeJlax H
MUHEpajlaX. OJTO ObUJIO OYEHb Ba)XXHO: TE0JIOTMYECKUE JaHHbIE NPHOOpENr HaKOHEI
reOXMMHUYECKH cMbIcil. Beap Bce Teina COCTOST M3 aTOMOB, TOJIBKO M3 KaKUX HMMEHHO,
onpezensercs 3akoHaMu Hpupojbl. VIMEHHO Ha 3TOM MMOAXOJE MO3AHEE ObUIM IMOCTPOEHBI
3HaMeHUThIe Jiekunu BepHanckoro, kotopsie o untai B Komex ne ®panc B CopbonHe.
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B 1924 rony nexuuu nznanu Bo @paHiyu Ha GpaHITy3CKOM SI3bIKE, a TOTOM M Ha PYCCKOM
oA 3ariaBueM «O4epKy reoXuMUm».

DNeMEeHTHbI XUMUYECKUI COCTaB MPUPOIHBIX TEJl HACTOJIBKO MMOKA3aTEJIeH, YTO €ro, Kak
BBISICHUJIOCh, MOXKHO HCIIOJIb30BAaTh KaK OJIMH W3 BUJIOBBIX HPHU3HAKOB, U HE TOJBKO JUIS
MUHEPAJIOB ¥ FOPHBIX MOPOJI, HO JaXKe JUIS BCEX JKMBBIX OPraHU3MOB. DTO OKa3ajioCh €AUHON
MEpOi HU3MEpEeHMs], LEHTPAJbHBIM SAPOM CHHTETHMUECKOTO MOJIX0JAa K KOCHBIM M KUBBIM
00BEKTaM MPHUPO/BI, C IOMOIIBIO KOTOPOrO MOKHO IMOHSTh, KAK OHU BIMUSIOT APYr Ha Jpyra.
A Taxke Kak OHM BIIMAIOT Ha MPOIECCHl, IPOUCXOASIINE B 3€MHOM Kope, ruapocdepe u
atmocdepe.

Ecnu aroMHas reoMerpusi NpUMEHHMa TOJIBKO K MUHEpajaM U MPUPOIHBIM OOBEKTaM,
COCTOSIIIIUM M3 MHUHEpAIOB (Kak B MEPBOM KPUCTANIOXMMUYECKOM HAIPaBICHHUU), TO TaKOi
MHCTPYMEHT, KaK U3y4YE€HUE paCIpe/IeIeHUsI 2IEMEHTOB, MOJAXO0IUT KO BCEMY, B TOM YHUCIIE U K
KUBBIM opranu3mam. Kak ropsHas mopoja COCTOUT M3 MHUHEPAJIOB, KOTOPbIE MOTHUXOHBKY
paspyuiaroTcs, a IOTOM IPEBPALLAIOTCA B YTO-TO JPYro€, TaK U >KUBbIE OPTaHU3MbI CO3JIAIOT
coo01ecTBa, OMOLIEHO3bI, BHYTPH KOTOPBIX OJAHU BHUAbl MUTAIOTCA JIPYTUMH U MPOUCXOTUT
CBOEOOpPa3HbI KPYroBOPOT 3JeMEHTOB. [l aHanu3a >KMBBIX OPraHM3MOB C TOUYKHU 3pPEHHS
pacnpezeneHus 3J1eMeHToB BepHaickuii BBOJUT HOBOE MOHSATHE — «OKHBOE BEIIECTBOY.

[Tonyunnace enuHas cucTeMa YpPOBHEHM OpraHu3aldd KOCHOTO M KUBOTO Ha IIJIAaHETE.
B MuHepanbHOM BellecTBe 3T0 MUHEpPal — MOPoJa — KOMIUIEKC U T. A. B )KUBBIX opraHuzMax
3TO OMOJOTMYECKUd BUJ— OHUOIEHO3 — OuoTonm (Y4acTOK HPOCTPAHCTBA, 3aHSTHIN
ONpe/eIeHHbIM OMOLIEHO30M) U T. . HO 3TH nNMHMM He M30JUpOBaHbl APYr OT JIpYra, MEXIy
HUMHU €CThb HEINpepbIBHAs CBs3b. EquHas mMepa MOo3BOJISET COMOCTaBIATh XMMHIO KUBOTO U
KOCHOTO, MCCJIEI0BAaTh KPYTOBOPOT AJIEMEHTOB MEXy HUMHU. DTO OBLJIO HE TaK BaXKHO B Hayase
XX Beka, HO CTAHOBUTCA OCOOEHHO IICHHBIM C€HYac, B COBPEMEHHBIX JKOJOTHYCCKUX
UCCIIEIOBAHUSX.

C BBeIeHMEM JTHX MOHSTHH OTKpbUICA €Il€ OJUH BaXKHbBIM acHeKkT Tre0OXUMHUYECKOTOo
aHaJlM3a pa3BUTHUS HalleH IJIaHEThl — UCTOpUYECKUH. «BUOreHHbIe TOPOBL... HIYT NANEKO 3a
npenensl Ouocdeprl. YUuThiBasi SBICHUS METaMOp(pHU3Ma, OHU IPEBPAIIAIOTCS, TEPss BCIKUE
ClIeJbl KU3HM, B TPAHUTHYIO 000JIOUKY, BBIXOAAT U3 6uochepsl. ['panuTtHas ob6osouka 3emiu
ecTh 0051acTh OBUTBIX Onochep». Bee 3To mpoucxoauT 1Mo cBOUM 3aKOHaM, U, YTOOBI UX Y3HATH,
HaJ0 U3ydaThb paclpeiesieHue D3JIEMEHTOB B MPHUPOAHBIX OOBEKTaX, UX H3MEHEHHUS B
MPOCTPAHCTBE M BO BpeMeHH. ['0BOpsi 0 cBoeM MOHMMaHuM Treoxumuu, B. V. Bepnaackuit
nucan: «$ mojomien K HOBOMY JJIi MEHS U JJIsl JIPYrMX U Toraa 3a0bITOMY MOHUMaHHIO
MIPUPOIBI — FEOXUMUYECKOMY U OMOT€OXMMUYECKOMY, OXBAThIBAIOIIEMY U KOCHYIO U JKHBYIO
MPUPOly C OJHOM M TOM K€ TOYkH 3peHus. lloaxons reoXMMHYECKH K H3Y4EHHIO
re0JIOTHYECKHUX SIBJIEHUH, Mbl 0XBAThIBAEM BCIO OKPYXAIOIIYIO0 HAC MPUPOY B OJHOM U TOM K€
aTOMHOM acIeKTe».

K nonumanuto storo BepHaackuii mesn B TeueHUE MHOTUX JIET YIOPHOU paboThl. ToJbKO B
1916 rony oH 3aBen CHEUAIbHYIO Manky JUisi padouyux MaTepuajoB MO >KMBOMY BEILECTBY,
KOTOPBIE JIETJIM B OCHOBY €ro (pyHIaMeHTaabHOU paboThl «bruocdepay, BeIIeANICH U3 MeYaTH
B 1926 roqy, — minsg TOTO, 4TOOBI WJEH BBICTPOWJIMCH B TEOPHUIO, TOHAIOOWICS HE OJWH
JIECSITOK JIET.

CoBpeMeHHada reoxuMus

3a mocneAHMEe JIBa JIeCATKA JIET T€OXUMHMsS IIOMOIJIa MOJIyYUTh OTBETHl Ha CaMbl€ pa3HbIe
MPUHIMINAIBHBIE BOIPOCHI. 3aMETHM, YTO CEroJHs 3Ta HayKa HCCIeAyeT paclpeaeieHue
HE TOJIbKO 3JIEMEHTOB, HO TaK)K€ OT/JEJIbHBIX H30TOIOB.

Korna na 3emJie nosiBujiach Ku3Hb ?

JlpeBHelne MajJeoHTOJOTHYECKUE OCTAaTKH MMEIOT Bo3pacT 2,8 mupa. yet. Eme Gomee
npeBHUMH (3,2 MIIpA. JIET) CUMTAIOT HEKOTOpble oOpa3oBaHMs, 1O (OpMe HANOMHHAIOLINE
MuKpoopranusmbel. Howu B eme Oosee JpeBHUX MOPOAAX HAXOISAT YIJIEPOAUCTHIE
COEJIMHEHUSI — KAaKOr0 OHHM MPOUCXO0XKACHUA? MoKeT ObITh, 3TO OCTATKH MUKPOIUIAHKTOHA?
CooTHOmEHHe H30TONOB yruepoaa '“C/°C Mmo3BONSET OTAMYUTD YIIEPOUCTHIE COCTMHEHHS
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OpPraHMYECKOr0 MPOUCXOKACHUS OT MUHEpaIbHbIX. CeroaHs BO3pacT CJIEA0B, KOTOPbIE YUEHBIE
pacleHMBAlOT Kak Ouojorumyeckue, nocrturaer 3,8 mupa. jer. B rakom ciydae Xu3HB
npuMmepHo Ha 0,8 MITpA. JIET MOJIOKE CAMOM HAIIEH TIaHETHI.

Korna na 3emJie nosiBusiach Boga?

B 3amagnoit Ascrpanmum ([xex Xwusuic) HaliileHbl OKAaTaHHbIE IIUPKOHBI, KOTOpPbIE
CUMTAIOTCA cTapedinMu B Mupe. «OKaTaHHbIE» — 3HAYUT HAa HUX BO3JEHCTBOBAIM TEKydHe
BOJIbI M Jien. Bo3pact mupkoHoB — 4,4 MIIpJ. JIET — YCTaHOBJIEH ypaH-CBUHIIOBBIM METOIOM
PaZvoOU30TONHOTO JIaTUPOBAaHUS (LUPKOH COJEPKUT ypaH B CIEIOBBIX KOJIMYECTBAX).
Toxydaercst yxe Toraa Ha 3emie Obita Boga? [10 COOTHOIMICHHMIO H30TOMOB Kuctopoxa O/'°0
B cocTaBe cuiukata HUpKoHUs ZrSiO4 (OCHOBHOTO KOMIIOHEHTa LIUPKOHA) MOXKHO CYAWUTbH O
TOM, B KaKUX YCJIOBMSIX (POPMHUPOBAINCH KPUCTAJUIBI. YCTAaHOBHUB 3TO COOTHOLIEHHE, YUEHbIE
C/I€TIaJId BBIBOJ, YTO JIEHCTBUTEJILHO Ha TIOBEPXHOCTU 3e€MJIM YK€ TOoraa, 0oJblie 4 MipJ. JeT
Hazan, Obuta Boma («Nature», 2001, 409, 6817, 175-178,doi:10.1038/35051550, 178—
181, doi:10.1038/35051557). 3TOT BBIBO OBLI MOATBEPAKAEH U APYTUMU METOIAMU.

Ho Bospact camoii 3emnu onenuBaercss B 4,5 MiIpj. JIeT, KOT/Ja OHAa BO3HHUKIA ITyTEM
aKkpeuuu (CIAMMaHus) YacTULl MPOTOIUIAHETHOTO JuCKa. Pe3ynpTaThl HCCIIEOBaHUS
aBCTPAJTMICKUX LUPKOHOB MOATBEPKIAIOT, YTO ruapocdepa U armochepa 3eMiu BO3HUKIH B
a3y akkpenuu, Moyt oJHOBpeMeHHO ¢ camoi 3emuteit. Kcratu, yuenuk B. . Bepuanckoro
reoxumuk K. I1. dnopenckuit odocuosan 31o emue B 1965 roxy.

Kak o0pa3oBasiiuch pyaHbie MeCTOPOXKIEHUs?

MHoro et y4eHble CIOpST O TOM, KaKoBa pojib MaHTHH 3eMJid B (POPMUPOBAHUU PYIHBIX
MecTtopokaeHui. CyIiecTBOBajIO MPEANON0KEeHHE, YTO TMOTOKUA (Ioug0B (B TEOJOTHUH
Gbrona — 3TOo KUAKUE U ra3000pa3HbIe JETrKOIMOABHKHbIE KOMIIOHEHTHI MarMbl WJIK PacTBOPBI,
LHUPKYJIUPYIOLUIUME B 3€MHBIX ITyOMHAX) MPOPHIBAIOTCSA U3 MAHTUM HA MOBEPXHOCTh U UMEHHO
13 HUX 00pa3yroTcs noJie3Hble uckonaeMele. B 2012 rogy O0butn onyGiMKoBaHbl COOpaHHBIE B
NHcTuTyTe Treoxumunm W aHaIATHYEeCKOM xuMuu uM. B. WM. BepHaackoro gaHHbIe
CTaTHUCTUYECKOTO aHaJIM3a MHOTUX ThICSAY OIPENEICHUN, 0 KOTOPHIM MOKHO CYIUTh O TOM,
CKOJIBKO BOJBI BO (DIIOMAHBIX BKIIIOUEHUSX MAarMaTUYeCKUX MOpoJ. DTU HUPPHI, OJIy4YEeHHBIE
B Pa3JINYHbBIX JIAOOPATOPUSAX MUPA, TOBOPAT O TOM, YTO MAHTUS — CyXasi: COJEpKaHUE BOJbI B
MaHTUHHBIX IOpPOJAaX MEHEee OJHOro IpoleHTa. MHbIMU cloBamMu, BOJa, pPaBHO KaK H
COEJIMHEHUSl XJIOpa, — 3TO BEUIECTBA, COJEpXallhecs NMPEUMYIIECTBEHHO B 3€MHOM KOpe,
HO HE B MaHTUHM. A 3Ha4uUT U Te (QIIOUAb, W3 KOTOPHIX IOTOM O0Opa3ylTCsl pyIHbIE
MECTOPOKJICHUS, — HE MAaHTUITHOTO, a 00Jiee MOBEPXHOCTHOT'O MPOUCXO0KICHUSI.

IIpuunna norensieHus

HccnenoBanue ab10B AHTaPKTHIBI TO3BOJIAIIO BOCCTAHOBUTH TEMIIEPATYPY U COJEPIKAHHE
CO; B atmocdepe 3emin 3a nociennue 800 Toicsay siet. Koppensius 3Tux AByX HapaMeTpoB
OuYeHb Xopollas — dYeMm Temiee, TeM Oonbiie B armochepe CO,. Hukakux TEeXHOTEHHBIX
BBIOPOCOB TOT/1a, €CTECTBEHHO, HE ObLI0. TeM He MeHee Ha 3eMJie CITyJalluCh MEPUOIbl U OoJee
Terible, U 0oJjiee XOJOoJaHbIe, yeM ceiyac, u coaepxkanue CO, B armocdepe moaHHMAIOCH
BBIIIIE COBPEMEHHOTO W OITyCKaJOCh HWXKe. Bce 3TH KoiebaHWs, OYEBHIHO, HE CBSA3AaHBI C
YeJIOBEUECKOM ACATENbHOCThI0. HO 4TO M3 3THX IBYX IMapamMeTpoB MPUYUHA, a YTO CIICACTBUE?

Ecmm paccmoTperp Hayana moabeMa KpPUBBIX, TO MOXKHO 3aMETHUTh, YTO COJACPIKaHUE
VIIIEKUCTIOTHI B aTMOCc(epe CleyeT 3a OIbEMOM CpeAHEH TeMIIepaTypbl. DTO TOBOPHT O TOM,
YTO CHayaja MPOUCXOJUT TOTEIUICHHE M TOJFKO MOTOM pAacTeT KOHIEHTPAIHS YIIIEKHUCIOTO
raza. Jleno B Tom, uto B MUpOBOM OKe€aHe YIJIEKHCIOThl pacTBOpeHO B 60 pa3 6oJbliie, YeM BO
Bcell aTMocdepe, U MOBBILIEHUE TEMIIEPATYpbl OKEaHa YMEHbINAET ero Oy(pepHYyI €MKOCTb.
[TosToMy, BO3MOXHO, TpPHYMHA HBIHEIIHETO TOTEIUICHUS HE MapHUKOBBIA 3¢ dexr,
a Bo3pocmiasi akTuBHOCTh COJTHIIA — CIIOPHI YUEHBIX Ha 3TY TEMY POJAO0DKAIOTCS.

Ho s10 emte He Bce. [locTosiHHASE CMEHSIEMOCTD JIFOOBIX IPUPOIHBIX 0OBEKTOB (OpraHU3Mbl
POXKIAIOTCSA U YMUPAIOT, MUHEPAJIBl ¥ TOPHBIE TIOPOBI 3aPOXKAAIOTCS, PACTYT U Pa3pyHIAIOTCS)
npuBena BepHancKkoro K ujaee reoXMMHYECKUX MUKIOB. B BEUHBIH KPyroBOPOT BKIIFOUEHBI BCE
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3JIEMEHThl 3€MHOM KOpPBI, TOJBKO CKOPOCTh A3THUX KpPYIOBOPOTOB pasjiu4Ha. Y KaKUX-TO
AJIEMEHTOB IMKJIBl MOTYT MCUUCIATHCS TOJIaMH, Y JPYIHX COTHSIMH, MWUIMOHAMHM U Jlaxe
MUJUIMApAAMU JIeT. DJIEMEHTaMU OOMEHMBAIOTCSI HE TOJbKO TBEpAbIE, KUAKHE U Ta30Bble
000JI0YKH 3€MHOM KOpPBI, HO U ’)KUBBIE U HEKUBbIE (KOCHBIE, IO TEPMUHOJIOTUN BepHanackoro)
MIPUPOIHBIE TENa.

Ceou nneun Bepranckuit chopMynupoBall U olmy0JMKOBa B TO BpeMs, KOT1a IPOUCXOAUIIa
muddepeHurans HayKd — BO3HHUKAQJIM BCE HOBbIE M HOBbIE HAay4YHbIE JUCLMIUIUHBIL:
¢busnueckas XUMHMs, XUMHUYecKas (usmka, saekTpoxuMmMus u npouue. llostomy B Hauane
XX BeKka CHHTETHYECKOE MbIIIeHHe BepHaackoro, oObeawHsIONEe BCE, OBLIO MPOCTO
HEIOHSTHO.

K tomy xe B CoBerckom Coro3e Ha BCe CMOTpPEIU Yepe3 MPU3MY MapKCUCTCKO-JIEHUHCKON
normel. B 1932 roxy akagemuk A. M. JleGopuH, riaBHbIA penaktop xypHana «Ilox 3HameHem
MapKcu3May, moasen utor: «Bce mupoBos3penue B. . Bepraackoro, ectecTBeHHO, ri1yO0KO
Bpax/1IeOHO MaTepUaau3My U Hallel XU3HU, HALEMYy COLMAIIMCTUYECKOMY CTPOUTEIBCTBY».
Mamnas coBerckas sHiukionenus 1934 roma tak xapakrepuzoBana Bepraackoro: «Ilo cBoemy
MHPOBO33PEHUI0 — CTOPOHHUK HA€aTUCTUUECKOH (uaocopuu; B HAyYHbIX paboTax MPOBOJIUT
UJeU «HEUTpau3Ma» HAyKH, BHICTYIAET B 3alIUTY PEIUTUU, MUCTUKH, KACKOHHOCTHU JKU3HU U
KUBOI MaTepun» U psaa BUTAIMCTUYECKUX U aHTUMATEPUAIMCTUYECKUX KOHLIETLUN, OTpULas
MaTEPUATTUCTUUECKYIO TUATIEKTUKY.

Ho nmaxe ecnu oTOpOCUTH HAEOJIOTHUYECKHE HAMaJKM COBETCKUX OPTOJIOKCAIbHBIX
MapKCHUCTOB, U/I€d B3aUMOCBSI3U KOCHOTO U ’KMBOI'O HE Halllla IOHUMaHUS CPeld T€OXUMHUKOB.
B 1929-1930 roas! Bo BpeMs 3arpaHUYHON MOE31KH, BepHaACKUIi BEJl IEPErOBOPHI O CO3JaHUU
MEXAYHApOJAHOIO XypHayna 1no reoxumuu. CaMy HA€I0 KypHaja MOAJIEP)KaIH, HO KPYIHBIE
eBpornelickue reoxuMuku Bukrop [ompammuar, Bunsrensm OiiTens u apyrue BUICIH 3Ty
HayKy TOJIbKO KaK XMMHIO KOCHOTO BellecTBa IjiaHeThl. OHU He OTAaBalid JOJDKHOTO POJIU
JKUBOTO BEUIECTBA B 3BOJIOLUU IUIAHETHI, CUUTAIM, YTO H3Yy4EHHE KUBOTO — IIpeporaTusa
OMOJIOTOB M TEOXMMHUKAM 3/€Ch JAelaTh Hedero. J(ake OmmkalIIuii yUEHUK W CIIOJBHIKHHUK
A. E. ®epcman 10 KOHIIA HE BOCIIPUHSII 3TUX HJCH: B CBOEH CTaThe «YCIEXU MUHEPAIOTUU U
reoxumuu 3a 25 netr CoBeTCKOI BIacTH», NEpPEeUuciIuB 13 OCHOBHBIX HalpaBiICHUI pa3BUTHUS
Ir€OXUMHH, OH BOOOIIE HE YIIOMSIHYJ OMOTE€OXUMHUIO.

He ciywaitno B 1931 rogy ydenslil 3ammcan B cBOeM JHeBHHUKe: «LlapcTBo Moux upaeut
Briepean». Jns HaydyHBIX HMJeH, KaKk M A pacTeHHil, Hy)KHa MOJXOJsIas 1Mo4yBa, KOTOpas
3peeT MOCTENEeHHO, MO0 MEepe HAKOIUIEHUS HOBOTO HayyHoro 3HaHus. [lonoxenue Hauano
MEHATHCSA TOJIbKO B KOHIIE IMPOLUIOrO BEKa — YUYEHBIM CTaJo SICHO, YTO JUId NOHUMaHUS
IJ100aJbHBIX T€0JIOTMUECKUX SIBJICHUM 0JHON (M3UKU U XUMHMH COBEPIIEHHO HEJJOCTATOYHO.

Ceityac y)xe HET COMHEHHS, 4TO JKMBOE BEIIECTBO OKa3blBAJIO KapAMHAIbHOE BIMSHUE Ha
dbopMupoBaHME U pa3BUTHE BCEM 3eMHON KOpBL JlOCTaTOYHO HANMOMHUTH, YTO BCE
KapOOHAaTHBIE MOPObI (TOJIK U3BECTHIKOB, MpaMOpa) UMEIOT OMOT€HHOE MPOUCXO0KIEHUE, TO
€CTb B OCHOBE — KaJlblIUeBble CKesleTbl OuoThl. [IpakTmuecku Bech CBOOOJHBIN KHCIOPOL
aTMocdepbl BO3HMK B pe3yibTare (OTOCHHTE3a, TO €CTh pEe3yJabTaT JEHCTBUS IKUBOTO
BelecTBa. Hanpumep, cerogus Kuciopos o0pasyeTcsi ¢ TaKOH CKOPOCThIO, YTO €r0 KOJIHYECTBO
B armoctepe MoxkeT yaBouTbcs Bcero 3a 4000 ner (ecnmu Obl OH HeE pacxojoBajics Ha
OKHCJIEHHE). B HEKOTOpbIE MpebIAyIIHe SMI0XH 3Ta CKOPOCTh MOTJIa OBbITH e1e OOoJIbIIE.

B mpormeccax ¢oTtocuHTE3a pACTeHHS €XKETOAHO HCMOIb3yIOT 430 MJIpJ. TOHH BOJIBI,
IIpUYEM  BBIACISAIOIIUNCA KUCIOpOa Oepercs HMEHHO U3 BOAbl (a yrJIeKuciblil ra3
IpeBpalaeTcsi B opraHudeckue BeuiectBa). [loaToMy Bcsi Bojga COBpEMEHHOM TuApOChepbl
Morjia Obl nmpoiitu yepe3 Ouocdepy 3a 3,2 miuH ser. CienoBarenbHO, C HaYana KeMOpHUICKOTo
nepuoaa (oxono 542 mutH JieT), Bcs Tuapocdepa Moria mnpoitu depes gorocunTes 180 pas.
3anexu yriaei, HeQTH U raza, MacChl YrI€POAUCTHIX CIAHIIEB TECHEHIITUM 00pa3oM CBS3aHBI C
HAKOIUICHHMEM YMEPIINX >KMBBIX OPTaHU3MOB.

CeroniHs reosorus noJ| BIUSHUEM HOBBIX T€OXUMUYECKUX JaHHBIX MOCTENEHHO MEPEXOIUT
OT YHPOLIEHHBIX JUHEHHBIX MOJENeH Pa3BUTUS 36MHON KOpbl K MOHHMAaHUIO B3aUMOCBS3H
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Pa3HOBO3PACTHBIX  NIPUPOJHBIX  OOpa3oBaHMM.  YueHble  HAUYMHAIOT  paccMaTpUBaTh
MOCJIEIOBATENbHbIE IPUPOJHBIE COOBITHA KaK €AUHYI0 CHCTEMY, B KOTOPOH MPOUCXOIUT
HEO/JHOKpaTHOE IepepacrpesiefieHne XUMHUYEeCKUX dyieMeHToB. Hampumep, «0e3noHHBIE»
IPaHUTHBIE MAacCHUBBI, yXOJsIliue B IIyOb 3emiu (MX Ha3bIBalOT OaTOJUTHI), OKa3aJIUCh
HE BHEJPUBIIUMHUCS, a 00pa30BaBUIMMHCS TOPHBIMU IIOPOJIaMU — OHHM BO3HMKJIM IIOCTIE
npeoOpa3oBaHMsl OCAJOUHBIX MOpPoA. Tak MOATBEPKIACTCS B3aMMHOE BIIMSHUE KOCHOTO M
KUBOTO BemiecTBa. Teopust reoxumudeckux 1ukioB B. M. Bepnaackoro o0benuHuma
HE TOJIbKO OTJEJIbHbIE Ie0JIOTUYECKUE Tella, HO U Iielible reocdeprl. Benb orpoMHble Macchl
KPUCTAJTIMYECKUX TIOPOJ 36MHON KOPbI OKa3aJIUCh «00J1acThIO0 OBLIBIX OHOChep».

Wtak, B pa3BUTUM T€OXMMHUHU XOPOIIO MPOCIEKHUBAIOTCSA JBa HANpPABJICHHS, KOTOpHIE B
KOHILIE KOHLIOB CJIMBAIOTCSl B OJUH oOmuii notok. IlepBoe HampaBieHue, ero MOXHO Ha3BaTh
FEéTTUHIEHCKUM, POAMIOCH M3 KpHucTauiorpadguu. OCHOBHBIM €ro HHCTPYMEHTOM CTallo
IpejacTaBieHre 00 aToMe, €ro TIeOMETPUM M CTPYKTYpe, a Takke MpOCTPAHCTBEHHOM
B3aUMO/JICHCTBUU aTOMOB, U3 KOTOPBIX COCTOUT KpHUCTauIMYecKoe Teso. OCHOBHOW 00BEKT —
MUHEpaJl U BCE TeJla, COCTOSALIUE U3 MUHEPAJIOB.

B ocHoBe BTOpOro HampasieHus, cozgasHoro B. . BepHaackuM, JeXHUT Opyroi nmoaxon,
MO3BOJISIFOIIMKA  M3MEPSITh M ONKCHIBaTh a0COJIOTHO BCE MPHUPOAHBIE OOBEKTHL. ITO
pacnpesiefieHue COCTaBIIAIONINX UX AJIEMEHTOB, B KOTOPOM OoToOpaskaercsi crenugpuka caMmoro
o0BbeKTa U HCTOpUsS €ro obpa3zoBaHus. 371eCh OOBEKTOM HCCIEIOBAHUS MOXET ObITh J1I000€
MIPUPOIHOE TEJIO: KOCHOE U KUBOE, 36MHOE U KOCMUYECKOE.

N camoe rnaBHOe: ceH4yac ATOT MHCTPYMEHT CTAHOBUTCS paboO4YuM OpyIueM
9KOJIOTMYECKOI0 MOHUTOPHHIA W PEIICHUS SKOJIOTMUYECKUX MpodseM. MOHUTOPUHT — 3TO
TOJIBKO aHallu3, KOTOpbIM, KaK W B MEIUILUHE, BBISABISIET OTKIOHEHHS OT HOPMAJbHOIO
pacnpesiesieHusl JIEMEHTOB. DJTO KOHCTaTalus (akra, a He JeueHue. A METOMAbl «JICUCHUs»
aHOMAJIbHBIX  JKOJOIMYECKMX OOCTAaHOBOK Ipe/UlaraloT TIeoXUMHUS U OHOreoXuMusl.
[IpeumymiecTBa nocienHe B 6osee ObICTPBIX MpOIEccax MepepacnpeeseHs 3JIEMEHTOB, HO B
CTPOTrOM COOTBETCTBUU C 3aKOHAMU Murpanuu. Ix Haso u3ydaTh, 3HaTh U Pa3yMHO IPUMEHSITh
IIPU SKOJIOTMYECKON «Tepanuu» U «xupyprum». lIpuHuun «He HaBpeauw» U3 MEAULUHBI
MEPEXOIUT B OMOr€OXUMHUIO U 3KOJIOTHUIO.

Hacrano Bpemss oObeavHeHHs pa3HbBIX HampaBiieHUHd reoxuMuud. OHO HJET OYEHb
MEJUIEHHO, TIOCKOJIbKY IPOLIECC ITOT €llle He BIOJIHE 0co3HaH. Kak ToJibko Bce MOMMYT, 4TO
3TO 00BEAMHEHHE HOCUT HE UCKIIOUUTEIbHBIN, a 00U XapakTep, npouecc yckoputcs. Beapb
MexaHMKa OWHIITeHHa He uckitouaeT MexaHuky HproToHa, areomerpus JloGaueBckoro —
OBKINJIOBY reoMeTpuio. IIpocTo asns pemeHust pa3HbIX BONPOCOB HYKHBI Pa3HbIE MOAXO/bI U
pasHble HHCTpYMeHTHI. Ceifuac, Korja rnepej 4ejJ0BeuecTBOM BCTAIOT MPOOIEMBbl YCTONUHUBOIO
Pa3BUTHSI LIMBWIM3ALNN, TEOXUMUS U OMOT€OXUMHUSI CTAHOBATCS BaKHEHIINMHU JIUCUUIUIMHAMU,
KOTOPbIE MOTYT IIOMOYb OT/AEIbHBIM TEPPUTOPUSIM BBIKUTH.

Biagumup BepHaackui

YenoBeuecTBO  Jajiee  HE MOXKET CTUXUWHO CTPOMUTH  CBOIO UCTOPHIO,  a JIOJKHO
COTJIaCOBBIBATh €€ C 3aKOHaMHu Onocdepsl, 0T KOTOpoil yenoBek HeoTAenuM. B. U. Bepuaockuii

Tak xTo xe Takoi Bnamumup Bepuaackuii? Munepanor? I'eosior? EcrecTBoucnbiTaTeNns?
Ucropuk Hayku? MuHepaior, reojor, €CTeCTBOUCIIBITATENb, HCTOPUK HAYKH, HO, MOXKET OBITh,
[JIaBHOE — MBICIIUTENb, UJIEW KOTOPOTO HAMHOTO onepeauin cBoe BpeMs. Tosabko ceiiuac oHu
CTaHOBSTCS BOCTPEOOBAHHBIMHU U IOMOTAIOT HAIyNaTh MYTH FAPMOHUYHOIO CYIIECTBOBAHUS
YeJI0BEKa U MIPUPOJIbI.

Vxe OonuH MepedyeHb ONMyOIMKOBaHHBIX KM pabOT MOKAa3bIBAaeT ILIMPOTY HHTEPECOB
Bepnaackoro. Ho aTo He mHTepec nwieranTta. B kaxaoe W3 HanpaBieHUH OH BHEC HOBOE.
MIMeHHO MX COBOKYIMHOCTbH CO3JAa€T Ty HEMOBTOPUMYIO LIEJIOCTHOCTh M HOBHU3HY, YTO OBLIN
CBOMCTBEHHBI €TI0 UIECSIM.

«JlecsaTuneTusiMu, LEIbIMUA CTOJETUAMU OyAyT U3ydaThbCs U YIiayONIsIThCsl €r0 reHuanbHbIe
UJeu, a B TPylaX €ro — OTKPBIBATbCS HOBBIE CTPAHMUILIBI, CIIY)Kal[M€ HCTOYHUKOM HOBBIX
VCKaHUI; MHOTUM HCCIIEOBATEIAM MPUIETCS YUUTHCS €ro OCTPOM, YIIOPHON U OTYEKAHEHHOM,
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BCEr/la '€HUaIbHON, HO TPYAHO MOHUMAEMOW TBOPUECKON MBICIN; MOJIOABIM MOKOJIEHUSM OH
Bcerga OyIeT CIyXHUThb Y4YUTEIEM B HayKe M SIPKUM 0Opa3LoM IUIOJOTBOPHO MPOKUTON
KU3HW», — Tak nucan o Bepnaackom akagemuk A. E. ®epcman. To, uro xorjga-to ObLIO
«TPYJHO NMOHMMAaeMO», ceiiuac He TOJbKO MPUOOpPETaeT CBOM SICHBIM CMBICI, HO U YKa3bIBAaeT
IIyTU HAy4YHOTO MOUCKA.

OynnameHTanbHbIN Tpya BepHanckoro «Ouepku reoxumMumn» (Kypc JIEKIHM, KOTOPbI OH
npountanl B CopOoOHHE) HauMHAeTCs TakuMHU cioBamu: «Mbl KUBEM Ha IOBOPOTE B
YAUBUTEIBHYIO MI0XY UCTOPHUH YenoBeuecTBa. CoObITUS Upe3BbIUAHON BaXKHOCTHU U TIIyOUHBI
COBEpUIAOTCS B 001aCTH YesloBe4eCcKoi MbICIHU. (...) Hukoraa B nctopuu 4enoBeueckoi MbICIU
UJEeU U YyBCTBAa €IUHOIO LEJIOTr0, MPUUMHHOMW CBSI3M BCEX HAyYHO HAOIIOJAeMbIX SIBJICHUI
HE UMENH TOU IIIyOHHBI, OCTPOTHI U SICHOCTH, KAKOW OHHU JIOCTUraroT ceiiyac B XX CTOJETUNY.
[To3nnee, Ha MexyHapOJHOM T€0JIOTHYECKOM KoHrpecce B 1937 romy, OH pa3Buil 3Ty MBICIb
nanpuie: «Mbl )KUBEM B 3I10XY, KOTJ]a UEJI0BEUECTBO BIEPBbIE OXBATUIIO B OBITUU IUIAHETHI BCIO
3emuto. brocdepa... mepenia B HOBoe cocTosiHUE — B HOOC(hepy».

D10 riay0oKOe OIIYIIEHHE LEIOCTHOCTHM MHpa BO BCEX €ro IpOSBICHUSAX — OJUH U3
0a3ucHBIX TOCTynaToB BepHaackoro,— ero B3MIsiaa, WIM METOJOJOTHMH, KOTOPYIO Ha
COBPEMEHHOM Hay4yHOM SI3bIKE MbI Ha3BajM Obl cucTreMHOM. Ero unrepecosano Bce. OT aroma
1o kocmoca. Kpome Toro, oH Ko BceMy CTpeMUJICS MOAOWTH KOJIHMYECTBEHHO — C YMCIOM M
Mepoil. MabiMu crioBamu, Brnagumup VBaHOBUY HE OrpaHUYMBAJICS OOIIMMHU PACCYKICHUSIMHU,
OH TOJYEpKUBAJl, YTO «CTOJb OOlIee U JPEBHEE CTPEMIIEHHE HAy4YHOT'O MHMPOCO3EpLAHUS
BBIPA3UTh BCE B 4YMCIAX, — HCKAHUE KPYrOM IPOCTHIX YUCIOBBIX OTHOLIEHUH MPOHUKIO B
HayKy M3 CaMOT0 JAPEBHEro HCKyccTBa — U3 My3bIKH... C TeX MOop HMCKaHHE rapMOHUU (B
IIMPOKOM CMBbICJIE), MCKAHUE YHCIOBBIX COOTHOIIEHUN SIBJISETCS OCHOBHBIM 3JIEMEHTOM
Hay4yHOU paboThD».

Bocnpuanmas npupony kak eauHoe wnenoe, B. M. Bepraackuil npuiuen K HOBOMY,
CHUCTEMHOMY B3IJISIIy Ha B3aMMOJCHCTBUE >KMBOTO M KOCHOTO (TO €CTh oOpasyromierocs 0e3
ydacTusi JKHMBBIX OpPraHM3MOB) BeullecTBa 3eMHOM Kopbl. OH yTBEp)KJajld, 4YTO HE TOJBKO
MUHEpaJibHas Cpejia BIUSET Ha Pa3BUTUE OPTaHU3MOB, HO U OPraHU3MBbI B IIEJIOM OIPEIEINISIOT
(dbopMHpoOBaHHE TOPHBIX OPOJ TBEPIOH 0Oosmouku 3emin. Hanpumep, nosiBiieHue opraHu3MoB
C KaJIbLIMEBBIM CKEJIETOM IOJIOKUIIO HayaJlo MAaCCOBOMY OTJIOKEHUIO U3BECTHSIKOB.

Becb  kucnopon — coBpeMeHHON — aTMocepbl —  OMOTEHHOTO  MPOUCXOMKIACHMUSL.
dopMupoBaHUE HA3€MHOTO PACTUTEIBHOIO IIOKPOBAa BHECIO HOBbIE MNPUHIUIHAIBHBIE
U3MEHEeHUsT B Ouoreoxumuueckue wukibl. (Celyac 53TH MOCTyJaThl JEMCTBUTEIBHO
MOATBEPAMINCh.) AHaau3 CUCTEMbl B LIE€JIOM IPHUBEN YYEHOTO K (HOPMYIHPOBKE HOBOTO
yueHus — ydeHus o Ouocdepe.

[Ipoananu3upoBaB TO, 4TO MPOUCXOAUIIO B Onocdepe (COBOKYMHOCTH KUBOTO M KOCHOTO
BEIIECTBA) B KOJIMYECTBEHHOM BBIPAKEHUHU HA MPOTSHKEHUM BCEM IMe0JIOTMYECKON HCTOpUU ee
pasButus, BepHajnckuifi HameTun JBa (QyHIAMEHTAIbHBIX MPUHILMNIA, ONPEIEISIFOIINX
HaIpaBJIEHUE €€ Pa3BUTHSL:

1. OBomronms 6uocdepsl UIET B CTOPOHY MOCTOSHHOTO YCKOPEHUS MUTPAIIMU AJIEMEHTOB
B OMOTr€0XMMUYECKHUX IIUKIIaX.

2. B pe3ynbTare >KM3HU IIPOUCXOAMUT YBEIMUEHUE NEHCTBEHHOW SHEPTUM», MOCKOJBKY
IpU TMPEBpAIICHUAX KOCHOIO BELIECTBA OHHEPrusi paccemBaercs (BTOpON MNpUHLUI
TEPMOJIMHAMUKH), a B ’KUBOM BEILIECTBE OHA HAKAILJIMBAETCSI.

W neicTBUTENBHO CKOPOCTH W3MEHEHUS MHUHEPAIIOB W TOPHBIX IOPOJ 3€MHOM KOPBI
UCYMCISIOTCA TOJaMH, CTOJIETUSIMU M elle 0oJjiee UIMTENbHBIMU OTPE3KaMH BpPEMEHH. IJTO
BUJIHO JJAK€ TI0 CKOPOCTH M3MeHEHHUs penbeda. KuBble OpraHu3Mbl 3HAUUTEIBHO YCKOPSIIOT
0OMEH BEIEeCTB MEXIy TBEPAOW, >KHIKOM M Ta30BOM 000JOYKAMHU HalIeWd IUIAHETHI, YTO
XOpOILIO BUAHO B MpOCTEHIIMX OMOTreoXxuMHyecKux nukiax. Hampumep, emie co MIKOJIbHON
CKaMbU HaM 3HAaKOM KpYyroBOpPOT BOJbI B mpupojae. OJHaKo Ha camMoOM Jeje B KpPyroBOpOT
BOBJICUEHBI BCE 3JIeMEHTHI. Pa3pyiaromuecs ropHble Noposl o0pa3yroT ocaaku. Ilorpyxascs
B HeApa, OHM YIUIOTHSIOTCA M IHpeBpaliaroTcs (MeTaMoOppHU3yloTcs) B KpPUCTAIIIMYECKHE
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CIaHLbl M THEMCh, aYaCTMYHO pacIuaBisisich — B MarMmbl. Ilpu oOpazoBaHuu TOp
MIpEeBpPALLEHUS UAYT B 0OpaTHOM HalpaBjieHUU (PErpecCUBHBINA MeTaMOPhU3M).

Bepnazackuil moka3zai, 4To B peajgbHOM IpUpojie 3TH JBa Ipolecca (B KOCHOM M KHUBOM
BEILIECTBE) TECHO CBsI3aHbl MeEXJay co0oil. B pe3ynbrare BO3HUKIA HOBas Hayka —
ouoreoxumusi. B cBoeit pabore «/IBa cMHTE3a KOCMOCa» OH YKa3bIBaJI HA TO, KaK MO-Pa3HOMY
aQHAIM3UPYIOT TPUPOJHBIE SBJICHHUS pa3JIMyHble AUCUMILIMHBL. Dusnka Wi MeXaHuKa
MOAXOJAT K HUM OTBJICUEHHO: BCE CBOJUTCS K MPEJCTABJICHUSAM O TejlaX, SHEPruu, KBaHTaXx,
3JIEKTPOHAX, CUJIOBBIX JIMHUSAX, BUXPIX WM KOPIyCKyJax. JTa abcTpakuus — yjnooOHas Gopma
Hay4yHOM paboThl, HO OHA HE OXBAThIBAET MHUP IOJHOCTbIO, HE IPOHUKAET BO Bce 00JacTH
ecrecTBo3HaHus. [logo0Has cxema CTpOEHHs MUpa CIUIIKOM DPAalMOHAIMCTUYHA, €€ CO3Jall
YeJI0BEYECKUI pa3yM B OTPBIBE OT MHOTHX APYTUX MPUPOTHBIX pPEaTHid.

Jlpyro#i moaxoa — MpeACTaBlIEHUs] HATypaJUCTa, KOTOPbIE BKIIOYAIOT BA’KHBIM AJIEMEHT
«OKUBOT'0», OTCYTCTBYIOIIUN B MOHATHAX (u3uka. Takoi MoaxoJl TOKe Hay4yeH, U OH ropasJio
Onuke, TMOHATHEE HaM U 0OoJjiee NPUrOJIeH Uil aHajdu3a OKPYXKAloIIMX Hac MPUPOIHBIX
aBieHuid. Ho 1 3TOT MeTo]] HecoBeplleHEeH, KaK U TeOMETPUYECKHE CXEMbl (PU3UKOB, XOTh B
HUX WU MeEHblIe aOCTpPakTHBIX MOCTPOEHUH. BTOpoll moaxoj naeT HaMm Jpyrue CTOPOHBI
KocMoca. «B Hayke HeT 10 CHX MOp SCHOTO CO3HAHMSI, YTO ABJICHUS XKU3HU U SBJICHUS MEPTBOMI
MPUPOJBI, B3SATbIE C TE€OJOTMYECKOM, TO €CTh IUIAHETapHOW TOYKU 3PEHHUS, SBISIOTCS
MIPOSIBJICHUSIMA €IMHOTO IIpolecca», — KOHCTaTUpoBal BepHaackuii. Mbl He MOXKEM H
HE JIOJDKHBI 3a0bIBaTh O CYIIECTBOBAHMU 3THUX JIByX HECOBMECTHMBIX IPEJICTaBICHUM O
IPUPOJIE.

[Ipoananu3upoBaB  pe3yiabTaTbl  IE€OJIOTMUECKUX  IPOLECCOB U YEJIOBEUECKOMH
NesITeNbHOCTH, BepHa/ickuil MOHSUI, YTO YEJOBEK MOCTENEHHO CTAHOBUTCS «I€0JIOrMYECKOi
cwioi». MHorme IeHCTBHS 4YelNOBEKAa M UX IOCIEIACTBHS JABHO CTAIM COU3MEPUMBIMH C
€CTECTBEHHBIMU T'€0JIOTMYECKUMHM SIBICHUAMU. J[0CTaTOUHO HAOMHUTH, YTO CPEIHET0J0BOE
W3BEP)KCHUE JIaB HA JIHE OKEAHOB M Ha cyme — okojio 50 KM H 15 KM, cHOC TBEPAOTO
Marepuaia C IMOBEPXHOCTH CYIIM — OKOJIO 25 kM. BTo xe BPEMSI YEJIOBEK B CpPEIHEM
mepeMenaer 3a rox okono 100 km® MaTepmaza — 5TO pa3pabOTKa MOJIE3HBIX HCKOMAEMBIX,
CTPOUTEIIbHBIE, TOPOKHBIE U APYrue Mo 100HbIE pabOTHI.

CrnoxHee, Korja 4ejgoBeYecKas JESATENbHOCTb JIOKAIM3YeTCSl Ha OrpPaHHUYEHHBIX
tepputopusax. Tak, Ha Kypunbeckux octpoBax npoTshkeHHOCThI0 1200 km 32 Bynkana ¢ 1930
mo 1963 rox wm3Bepram 2,6 KM’ ByNIKAHHYeCKOro  Marepmana, wid 0,08 kv’ /rox.
Ha mectopoxnenusix Kpusoro Pora (75 kM, 7 kapbepoB, 8 MOJ3eMHbIX pyAHUKOB) ¢ 1953 1o
1991 rox 6buI0 706BITO He MeHee 2,2 KM® TopHbIX mopon, win 0,06 kv/rox. Bemuunmsr
OJM3KHUe, HO MPOCTPAHCTBA Pa3HbIE.

CoBEpILIEHHO $SICHO, YTO «YEJIOBEK Jajiee HE MOXKET CTUXUITHO CTPOUTH CBOIO HCTOPHIO,
a JIOJDKEH COTJIacOBaTh €€ C 3akoHaMHu Owocdepbl, OT KOTOPOH OH HEOTIACIHUM». ITO
(GbyH1aMeHTalIbHbIN 3aKOH, KOTOpBIH popmynupyet Brnagumup Banosuu. Kak goruuyeckoe ero
MIPOJIOJDKEHHE, OH BBOAMT IOHSATHE «HOOC(hepa» W JaeT €€ OCHOBHBIE XapaKTEPUCTHKHU.
Hoocdepa — srtam 3Bomronuu 6uocdepsl, Koria OHO CTAaHOBUTCS Te€0Jorndeckor cuiou. To
€CThb pa3yMHas 4eJoBedecKasl JesTeIbHOCTh, OKa3blBarolllasi IIyOOKoe BO3/CiCTBHE Ha
MPUPOJHBIE TPOIIECChl, Ompenenser Bce pa3BuThe obmectBa. «Hoocdepa ecte HOBOE
re0JIOTMYECKOE SBJICHUWE HA Halleld IUlaHeTe. B HeW ... 4enoBeK .. MOXKET W JO0JDKEH
nepecTpanuBaTh CBOMM TPYJIOM U MBICIBIO O0JIACTh CBOEW JKHU3HU, IEpecTpauBaTh KOPEHHBIM
o0pa3oM MO CpaBHEHHIO C TeM, 4YTO ObLIO panbiue. [lepen HUM OTKpbIBaloTCS Bce Oojee U
0ojiee MIMPOKHUE TBOPYECKHE BO3MOXKHOCTU. M MOKET ObITh, MOKOJIEHUE HAILINX BHYKOB YK€
npuOIM3UTCS K MX pacuBery», — nucan Bephnaackuii B cBoelr crathbe «buocdepa u
Hoochepay.

B ero pabounx wmarepuanax k ¢yHaaMmeHTanbHOMY Tpyay «Hayunas wbicap Kak
IUIAHETHOE SIBJIEHUE», BBILIEALIEMY YK€ IOCJ€ €ro KOHYMHBI, Mbl HAXOJUM TaKHE 3aIUCH:
«YenoBedeckuit pa3yM... He SBISIETCS (DOPMOIA SHEPTHH, a TPOU3BOTUT ACUCTBUS, KaK OYATO e
otBevarouue». U nelicTBUTENbHO, CTaBs 3ampydy Ha peke W IojaBas BOJY Ha JIONACTH
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TypOMHBI, MBI CO3/Ia€M D3JIEKTPOSHEPrUI0 W NepefaeM ee Ha paccrosiHue. Bce 3to cheman
YeJIOBEYECKUI pa3yM 0 Mepe HAaKOIJIEHUS HOBBIX 3HaHWI, HOBOM mH(popMauuu. Tenepp Mbl
Obl ckazanu, 4To HMH(OpMalMs HE SBISETCS SHEpPrueid M HE CO3/IaeT SHEPrui0, HO MEHSET
HaIpaBJIEHHE U TUNIOTHOCTh €€ pacIpe/esIeHNs B IPOCTPAHCTBE U BO BPEMEHU.

Bepnasckuii npekpacHO MOHUMAJ, YTO HayYHbI€ OTKPBITUS MOYKHO MCIOJIb30BaTh B CAMBIX
Pa3HbIX LENSIX U 3TO 3aBUCUT TOJIBKO OT Jrojieil. «CyMeeT I 4ell0OBEK BOCIOJIb30BAThCS ATOU
CWJION, HanpaBUTh €€ Ha J00po, a HEe Ha caMOoyHU4TOKeHue? Jlopoc M OH 10 yMEHbs
HCI0JIb30BaTh ATY CHIY, KOTOPYIO HEM30EKHO J0DKHA JaTh eMy HayKa?

VY4eHble HE IOJDKHBI 3aKpbIBAThH IJ1a3a Ha BO3MOXHbBIE MOCIEACTBUS UX HAy4YHOU paboThL,
HayyHOTo mporpecca. OHM J0KHBI ce0s YyBCTBOBaTh OTBETCTBEHHBIMH 32 BCE IMOCIJIEICTBUS
CBOUX OTKPBITUI».

Ectpb npeBHss nputya.

[IyTHUK Ha epeKpecTKe TOPOT YBUAEI CTAPUKA U CIPOCHUII €ro:

— Jlaneko mu g0 Cupaky3? Ctapuk, HeI0JIro AymMas, OTBETHII:

— Umn.

— Jla s Te6s cripammBaro: aaneko jau 10 Cupakys?

— Umn.

Korma o B Tperuil pa3 ycipliall TOT € OTBET, MaxHyld pykou u nomen. W Bapyr
yCIIbIIat:

— Yepes nBa yaca ThI Oynemis B Cupakysax.

— Tak uTo e Tbl paHblIe HE CKa3al?

— MHe Haz0 ObLI0 MOCMOTPETH, KAKOM T0POTroi U ¢ KaKoil CKOPOCThIO Thl Moiiaenib. Eciu
Obl Thl TOIIET HE ITOW, a Ipyrod Joporoil, s Obl ckazan: «Tbl HHMKOrJa HE IMpUJElIb B
Cupaxy3bi».

OcHoBnas 3acinyra B. U. BepHaackoro B TOM, 4TO OH yKa3ajl MUPY BEpHbIH MyTh, IO
KOTOPOMY MBI JOJDKHBI JBUTATHCS, YTOOBI HANTH TaPMOHHIO C OKPYXKAIOIIEeH HAC MPUPOJION.
Hukakue mnonuTuyeckue, HKOHOMUYECKHE M TEXHUYECKHE [MOAXOAbl K  PELICHHUIO
9KOJIOTMYECKUX Npo0sieM He MOryT JaTh 3(PQEKTUBHBIX pe3yabTaTOB 0€3 ydyeTa 3aKOHOB
pa3Butus 6uochepsl. bynyiiee yenoBedecTBa 3aBUCUT OT TOrO, KaKk CKOPO OHO 3TO MOMMET U
MIPUMET Ha ce0sl OTBETCTBEHHOCTD 3a Pa3BUTHUE HE TOJIKO OOIIecTBa, HO U OMOC(EPHI B LIETIOM.

YTO TAKOE YCTOMYNUBOE PA3BUTHE.
A. C. EpmakoB, kanouoam 0uon02uuecKux HayK
. C. EpmakoB, 0okmop nedazozuyecKux HaAyK

«XuMus 1 ku3Hb» Nell, 2012
«Bbl KaTraeTreCcb Ha «Ka)m.n.nalcax»!»

B 1992 rony, B pasrap «oTmycka LEH» W TalJapOBCKOM «IIIOKOBOM Tepanuu», OJUH W3
aBTOpPOB 93TOM ctathbu oOpetasicas B [lome acmupanta u craxepa (JAC) MockoBckoro
rocygapcTBeHHOTO yHHBepcuTeta Ha yiune [lIBepamka. OOurtarenu JereHmapHON
YHUBEPCUTETCKOM 00IIaru nepexuBaiu He Jydinre BpeMeHna. Bripouem, He Topk0 JJACoBIIHI,
HO ¥ TIPOLIEHTOB JIEBSTHOCTO MATH rpaxaad Poccum OenctBoBanmy. MecssuHON 3apIuiaThl B TOM
rojly XBaTajio MPUMEPHO Ha KUJIOTpaMM KOJIOAchl, a MHMIALNS COCTaBIIsIa HECKOJIBKO THICSY
MPOIICHTOB B TO/I.

N Bor ommaxasl JJAC obnerena ceHcalmOHHAsh BECTh: CKOPO COCTOMTCS BCTpeya C
MHCTHKAaMHU U JyXOBHO MIPOJBUHYTHIMH JIFOJAbMHU, KOTOPBIC OOBSICHAT HaM, KaK HAJI0 MPaBHIbHO
xuTh! B ycnoBubeiii wac JIACoBCckuii KHHO3&JI OBUT 3a0UT CTyAEHTAMH, TOJOJHBIMH U
OCIHBIMU, HO JKEJAIOIIUMH Pa3BUBATHCS JIYXOBHO W Yy3HaBaTh VCTHHY, OJHUM CJIOBOM,
«MPOCBETIUTHCS», KAK TOBOPWIIH B T€ TOJIBI.

Monoapsie pebsATa BBIHECIM Ha CIEHY OOJIBIION TEIEBH30p, IMOJCOCAUHWIN K HEMY
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BUJICOMarHuToQoH, BCTaBWIM KacceTy. OOuUH W3 CTapliMX YYEHUKOB Benukoro yuurens
MOSICHUII, YTO C IOMOIIIbIO ATON KacCeThl YUUTENb ceiiuac 0OpaTUTCs KO BCEM CUJSIIKM B 3alle.
Cnymarb HaJl0 IpeIelbHO BHUMATENbHO, IOTOMY YTO Benukuil yuutenab HaCTOJIBKO BEIMK U
JYXOBEH, YTO CMOKET OOpaTUThCA Yepe3 TEIEBU30p UMEHHO K HaMm!

Ha »kpane HapucoBaicsi MYCKYJIHMCTBIA 3aropeiiblii MyKUYMHA €BPONEHCKOr0 BHIA C
651ar000pa3HbIM BBIPAKEHUEM JIUIIA, B JKEITHIX OJIEKAAaX U I[BETOYHOM oxepenbe. C MecTa B
Kapbep OH MPHUHsUICA 32 00JIMYeHHe 53B MOTpeduTensckoro odmecrsa: «I[locmorpute Ha cebs!
[TocmoTpute npyr ma apyra. I[locmorpute Ha cumsanux psgom ¢ Bamu! Bel omeBaeTech B
noporue KkocTioMbel! Bbl obemaere B goporux pecropaHax! Bel enure sK30THYECKHE
JIeNIMKaTechl »

CryneHTOB NMOTUXOHBKY HAayajao TPSACTU OT cMmexa. «Bbl kaTtaeTrech Ha JOPOTHX MalIMHAX!
Ha "xammmmakax"!» — Takum Oe3amne UIAIIMOHHBIM 3asiBiIeHHEM Benukuii rypy emie Oomble
noazasopuil ciymareneil. [IpukopMiieHHbIE CEKTaHTaMU CTapIIME YYEHHMKH 3acCMYIIAHUCh,
MOHSB, BUJMMO, YTO JUIsl JJaHHON ayIUTOPUHU CTOJb SPOCTHAs KPUTHUKA MOTPEOUTEIbCKUX
U3JIMIIECTB HE OUEHb aKTyalbHa.

«A Tenepb MOCMOTPUTE Ha TeX JIOJAEH, C KOTOpPbIMU BbI Jpyxute! BoT BuauTe — BbI
JIPYKUTE TOJIBKO C TEMH, KTO €3/IUT Ha JAoporux MamuHax! Beap Bbl jke HUKOTJa HE CTaHETe
JIPYKUThb C YEJIOBEKOM, Y KOTOpPOTO HET MAIllMHBbI, WJIM C TE€MH, KTO €3JUT Ha JEUIeBBIX
mamunHax! Ilpusnaiitecb camum cebe! Bbl Beab HUKOI/a HE CTAHETE JAPYXKUTh C TaKUMH
oMU !

Ucrepuueckuit xoxot 3amonHun JJACosckuii kuHO3a1. [locnme 3Toi KOpOHHOUW (passl
Kakoe-1100 cepbe3Hoe OTHOIlIeHUE K Bennkomy rypy Obu1o, KOHEUHO, YK€ HEBO3ZMOXKHO.

Ta anexmoTuMyeckas HCTOPHUS JAaBHO CTaja YHHUBEPCUTETCKOM JiereHAou. ['omel HayrT.
[HokoBas Tepanus u 3noxa b. H. Enpriaa Teneps B nanexkom nponuioMm. CTpaHa BCTpoOUiach B
PBIHOYHBIN MUD, IOTHUXOHBKY HApOKIAETCS CpeIHMM Kiacc. M celiuac HaumHaen» NOHUMATh,
YTO BHUACOJIEKIHS TOro Bemukoro rypy BoBce HE Oblia ObI CMEIIHOMW, TPOBEIN OH €€ CETOIHS
U1 0(UCHBIX paOOTHUKOB WJIM MEHEIKEHEPOB KaKkoM-HUOYb KpyIHOM Komnanuu. Ororenoe
MOTPEOUTENBCTBO, MPE3PEHHEe K MAJOMMYIIUM, MOHTHl C JOPOTMMHU MAalllMHAMU U B3aUMHOE
OTUYXJEHHE JII0e — BCE 3TO CTalo0 NPUBBIYHBIM U B Poccun.

Kazarbcst kpyue Apyrux, a uisi 3TOro MMeTh OoJbllle, YeM JApyrue, — BOT JIEUTMOTHB
COBPEMEHHOT0 KanuTtainusma. JloCToWHBIM ujeH oOmiectBa 00s3aH MOTPEONSATH — 3TO
HE TOpbKasi MPOHUS AHTUYTONMUH, Takux Kak «O JUBHBIA HOBBIH MHpP», a 0ObEKTHBHAs
peayibHOCTh (WM TO, 4TO cuuTaeTrca TakoBoil). [loTpebneHue cTUMynHpyeT MpPOU3BOJCTBO,
pOCT MpPOU3BOJCTBA MpPSAMO CBSI3aH C HKOHOMHUYECKMM Oiaromonyuyuem... Ho Benp ans
IIPOM3BOJICTBA TPEOYIOTCS MaTepualibHble pecypchl. [IpaBuibHO 1 3T0 — 6€3 ycTanu rHaTbes
3a M3JIMLIECTBAMU, U KaK JIOJITO IIJJaHETa BbLACPKUT HAIIU HAJl HEl U3MBbIBATEIbCTBA?

Hag stumu BompocaMu JaBHO YK€ 3ayMbIBAalOTCSI YMHBIE I'0OJIOBBI Ha 3amaje, a Terepb,
B CBSI3U C HEJaBHEH MoOeoil ppIHOYHOrO KanuTaiu3Ma B Poccun, OHM CTainu akTyajabHbl U JIJIS
Hac. Konuenmus, npeuiaratomniasi COBMECTUTh COBPEMEHHYIO SKOHOMUKY, YeJIOBEKa, 00I11eCTBO
U IpUpOJNly, CO3[aB T'APMOHUYHOE E€IMHOE W YCTONYMBOE II€JI0€, HAa3bIBAETCSl YCTOMYMBBHIM
pa3BuTHEM. TepMUH 3TOT IIHUPOKO UCHOJIB3YETCS B MOCIIEIHEE BPEMSI.

YenoBek HEYCTONYMBBIH

Uro xe 3T0 Takoe — ycrtoiunBoe paszputrue? K dyemy mnpuBen Haml COIMAIbHBIM U
TEXHUYECKUH Mporpecc U K YeMy MpUBEJET OH B Oyayiiem?

Pa3zbepemcs a5 Havana, KaKOBbl OCOOEHHOCTH HEYCTOMYMBOCTH Pa3BUTHS Y€IOBEYECTBA HA
Hamie 1uiaHere. MwMp pa3BUBaeTCsl OKOHOMMYECKH, JIIOAW OOrareroT, MOSBIISIFOTCS
BO3MOJKHOCTH JJI1 OOY4EHHs, TBOPUECKOU camopeanu3anuu. Kazamocs Obl, 4TO B 3TOM MOKET
ObITh Moxoro? Ho oaHOBpeMEHHO ¢ 3TUM HAOMIOJAIOTCS W HEraTHBHbIE TEHACHILIUU:
YCUJIMBAETCs pa3ziesieHue Ha OeHBIX U 00raThIX, HCTOLIAIOTCS HEBO30OHOBIIIEMbIE IPUPOIHBIE
pecypchl, YTO MPUBOJUT K BOSHUKHOBEHHIO KOH(PIIMKTOB, OeHEIOT (uiopa U dayHa.

Cama npo6iieMa HEyCTOMYMBOCTU MOSBWIACH JajeKo He Buepa. EcTb ocHOBaHMSI monararh,
YTO INPUMEpPHO 12 ThICAY JIeT Ha3aa, B MO3JHEM IUICHCTOLEHE, IUIEMEHAa OXOTHHKOB H
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coOupareneil cepbe3HO MCTOLIMIN IMPUPOJIHBIE 3amackl. B pe3ynbrare ncuesnu ¢ jiuua 3eMiu
MHOTHE BH/Jbl >KMBOTHBIX, B TOM YHCJE MPEJCTaBUTEIM TaK Ha3blBaeMOW MeradayHbl —
MacTOJIOHTbI, TUTAHTCKUE JICHUBLIBI, MAMOHTBI, LIEPCTUCTBIE HOCOPOTU U APYrue OrpOMHbIE
MJICKOTIUTAIOIIKE, CIIY’KUBILNE UCTOYHUKOM MsICa Ui HAIIMX IPEIKOB.

B Tewenue mnocienyromux THICSUYENETHI JIIOIM PA3PYIIUIU OKPYXKAIOLUIYI0 Cpely ellle
CHJIbHEE, 0COOCHHO I0CIIe U300peTeHMS TUIyra U BCIIALIKY 3eMJIM. Y HUUTOKAJIUCH JIeca, TIOYBBI
nojaBepraauch 3po3u. Bo Bpemena Pumckoil umnepunm npomucxojaumia MaccoBas BbIpyOka
JIECOB ISl IOCTPOMKU MOIIHOTO CPEIU3EMHOMOPCKOTO ()JI0OTa, OTPOMHBIE 3€MENIbHbIE Ha/lebl
LIUIA TIOJT PaclallKy U BbINIAC CKOTA.

B HoBoe Bpems mpousonuia aeMuctuduKanus Npuposl — €€ CTAIW BOCHPUHUMATH Kak
MEXaHHUCTUYECKYI0 COBOKYIHOCTh HEOJYIIEBJICHHbIX OOBEKTOB, a YeJIOBEKa IepecTaiu
cuuTaTh €€ 4yacThio. O TOM, YTO 4YEJOBEK MPUHLMIIMAIBLHO OTIMYAETCS OT BCEX OCTaJbHBIX
00BEKTOB MpUPOJIbl, nucal, Hanpumep, Pene JlekapT B cBoux Quiiocodpckux Tpynax. Taxoit
PalMOHATUCTUYECKUN PEAYKUMOHU3M TMpUBENT TAaKKE K MEXaHUCTUYECKOMY IOHUMAaHUIO
YeJI0BEYECKOro Tejla U OTpULlaHuIo OoJie3Hel Kak «kapbl ['ocnoguei». Tpyasl Agama Cmuta
MOJIOKWJIM HAyalo MOHHMMAaHUI0 JKOHOMUKHM KaK CaMOCTOSITEIBbHOM cgepbl NeATelbHOCTH,
a pasBUTHE 3KOHOMHUecKoro npoussojactsa B X VIII-XIX Bekax IpuBeno K yAOBIETBOPEHUIO
MaTepUaJIbHBIX MOTPEOHOCTEN 3HAUMTENbHOrO uHcia jdroaed. Hacenenue miaHersl ObICTPO
BBIpOCiio — OT 760 MuyutronoB B 1750 roxy mo 1 mumummapaa B 1800-m.

OpHako 3a 3TOT Mporpecc NpUpojie NMPUILIOCH 3allJIaTUTh HEMalylo LieHy. EctecTBeHHbIE
naHAwadTel pa3pyLUIaiich, a 3arps3HEHHE OKPYXAlollel cpeabl 0TX0JaMU IPOMBIIIIEHHOTO
MIPOM3BOJICTBA  POCIO  CTPEMHUTENbHO. B KOHEYHOM cuere, CTOJIb CTPEMUTENIbHOE
HSKOHOMMUYECKOE PAa3BUTHE MOXKET YIAPUTh U MO0 CAMUM JIFO/ISM.

Spxuil mpuMep NOCHEACTBUN YEIOBEUYECKOM KaJHOCTU — TAK Ha3bIBAEMbIE OTOpPAKMBAHUS
B Aurimu XV—XIX BekoB, BO BpeMeHa CTAHOBJIEHMSI U aKTUBHOTO Pa3BUTHs MaHy(paKTypHOH
MPOMBIIIJIEHHOCTU. B AHIIMM HayduJIUCh H3TOTOBJIATH CYKHO W3 OBEUbEH ILIEPCTH OYEHBb
XOpOIIIETO Ka4eCTBa, OHO IMOJIb30BaJIOCH 00ybUM cripocoM. CykHa TpeOoBajIoCh BCE OOJIbIIIE.
OBell cTanu YCWJIEHHO pa3BOJUTh, MOHAA00MIMCh HOBble macrOuma. Ilomemukn Havamm
CTOHSITh KPECThSIH C 3€MJIM, KOTOpYyl0 OHHM oOpaOaThiBasid. «O OBLBI, TaKHE€ pYy4YHBIE H
HENpUXOTiuBbIe B ene. OHU CTAHOBSTCS HACTOJBKO KaJHBIMM M HEOOY3JaHHBIMHM, YTO OHHU
MOTJIOUIAIOT CAMHUX JIFOJEH...» — INCaJl BBIAAIOLIUICSA aHIVIMIUCKUNA MbIcauTenb Tomac Mop B
1516 rony. OropaxuBaHusi TpUBEIM K TsDKeJeWIled TryMaHUTapHOW KaTacTpode U
CIPOBOIMPOBAIN HECKOIBKO BOCCTAHUI.

[IpOMBIIIIEHHO-9KOHOMHUYECKOE Pa3BUTHE OBLIO CTOJIb CTPEMMTENIbHBIM, 4TO B EBpome
MIPOM30LLI0 HECKOJIbKO peBosmonuil. B 1930-x rogax ciyunnacs Benukas nenpeccust B CILA,
U OTOT KpU3UC KalWuTajdu3Ma SBCTBEHHO IIOKa3aj, 4YTO CYIIECTBYET CBS3b MEXIy
SKOHOMMYECKHMH, COLUATIbHBIMU U IKOJOTUYECKUMU Mpobiaemamu. MaccoBasi 3po3usi IOYB U
NbUIbHBIE OypU MpeBpaTWIM B HUIIMX U Oe3oMHBIX Thicauu (epmepoB B CIIIA, a 3akpbiThe
(abpuK 1 3aBOJIOB BBHIIIBBIPHYJIO HA YIUIIbI TOJIIBI TOJIOJAHBIX pab0YHX.

B XX Beke yBenumuuioch MoTpeOICHUE 3HEPTUH, BBIPOCIO YMCIO JIEKTPOCTAHLIUN, B TOM
YHUCJIe HUCMOJB3YIONINX SACpHYI0 SHepruro. YepHoObuibcKkas aBapusi 1986 roma mpuBena k
CEpbE3HBIM 3arps3HEHUSIM OKpPY)KAloIlled Cpelbl, a TAK)KE BbI3BAJa BOJIHY JEMOKpPATHYECKOTO
skosornueckoro aBrxkeHuss B CCCP. Eme oaHa mpoOiemMa COBpEMEHHOCTH — aBTOMOOMIIH,
KOTOPBIX CTAaHOBUTCS BCE OOJIbLIE M KOTOpbIE BHOCAT BKJIAJ B TJI00aNbHOE MOTEIUVIEHUE U
3arpsi3HeHue okpyxkarouien cpeapl. Mrtak, B XXI BeK Mbl BCTYNUJIM C OTPOMHBIM KOJIMYECTBOM
po0JieM U B OUY€Hb HEYCTOMUMBOM CUTYallUH.

HcTopus uaeii ycToiiunBoro pasBurusi

HeBepHo Obuio Obl 1ymarh, YTO YEIOBEYECTBO 3a0€CHOKOMIIOCH 00 3TOM TOJBKO ceifuac.
VY uneit ycroitunBoro pasutus jnosras ucropus. B XVII Bexke anrnuiickuit ¢punocod JxoH
WBnun (1620-1706) B kaure «CunbBa, win PaccykeHure o JECHBIX EePEBbAX» YKa3blBall Ha
TO, YTO Jieca B AHIJIMM MCY€3al0T U HEOO0XOJAMMO HMX BOCCTaHaBIMBaTh. Ero Hemenkuit
coBpemennuk ['anc Kapn don Kapnoswury (1645-1714), koToporo WHOTAa Ha3bIBAIOT OTIIOM-
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OCHOBATEJIEM JIECOBOJICTBA, pa3BWI 3Ty wuacio B Tpyne «Silvicultura QOeconomica» n
apryMEeHTHPOBAHHO IOKa3aJl HEOOXOJIUMOCTbh «yCTOMYHMBOIO» THIIA JIECONOJIb30BAHUSA: JIOAU
HE JI0JDKHBI pyOuTh OOJIbIlIE JPEBECUHBI, YEM BBIPACTAET.

Tomac Manbryc (1766—-1834) moncumran, 4To HPOU3BOJCTBO INHILM HE IOCIEBAET 3a
YBEJIMUEHUEM HACEJIEHUS M YTO, €CIM HaceJeHHe OyleT YBeIUYMBAThCS MPEKHUMHU TEMIIAMU,
HacTaHeT MOMEHT, Korja HauHeTrcsi mMaccoBblid rojona. Mepemus (Ixepemu) bentam (1748—
1832) Obln OoJiee ONTUMHCTHUYEH, OH TOJIaraJl, YTO TEXHOJIOTMYECKUN mporpecc u Oojee
3¢h(HeKTUBHOE YCTPOUCTBO OIOPOKPATHIECKON CUCTEMBI pEeIIaT 3Ty Mpoosiemy.

OneuH Yensuk (1800—-1890) mpemnoxun st 60pbObI ¢ pacnpocTpaHEHUEM 3a00JIeBaHUMN
CO3/aTh CTPYKTYPY YTHJIM3ALMU MyCcOpa U KaHAJIU3aL1I0, MBITh YIHIbl. ETo uien noBiusinu Ha
CTaHOBJIEHUE TOPOACKON HH(PACTPYKTYPBI.

B konue XIX Beka MmosIBIAETCS Hayka TEPMOIWHAMHUKA, U CTAHOBUTCA OYEBHIHBIM, YTO
pacxo/10BaTh SHEPTHUIO HAA0 d3KOHOMHO. B 310 xe Bpems OpHct ['ekkens (1834-1919) coznmaer
U pa3pabaTbiBae€T HAyKy HKOJIOTHIO, JI0Ka3bIBAOIIYI0, YTO BCE B 3TOM MHpE B3aUMOCBS3aHO U
JeSITEIbHOCTh 4YEJIOBEKa MOJKET HEraTHBHO CKa3aTbCsl Ha MPUPOJIE, aMOTOM PHUKOILIETOM
yaapuTh no HaM camMuM. OrpoMHBIM BKJIaJ B MOHMMaHuE€ TJIyOMHHOM B3aMMOCBSI3U BCEro
YKUBOTO U T€OXMMHYECKUX MPOIECCOB BHEC Haml cooTteuecTBeHHHK B. U. Bepnanckmii (1863—
1945), paspaboraBmmii ydeHne o Omocdepe — 000s0uKke 3eMiId, 3aCEIEHHON >KUBBIMHU
OpPraHu3MamMy, HaxXOIAIICHCAs MOJ WX BO3JCHUCTBHEM M 3alOJHEHHOW MPOIYKTaMH HUX
KU3ZHEJESTEbHOCTH.

B nepBoit nonosune XX Beka ['updopa Iunmot (1865-1946) u Onno Jleononsn (1887—
1948) nmokazanu, 4TO MPUPOJHBIE CUCTEMBI UMEIOT ONPENEICHHYIO IPOU3BOAUTEIBHOCTD U 3TO
HEOOXO/IMMO YYWUTBHIBATh NpU pa3pabOTKE NPUPOJHBIX PECYpCOB, HAIpPUMEpP, B JIECHOM
XO35HCTBE.

KopenHoii nepenoM B OTHOLIEHUH K IpoOieMe OrpaHUYEHHOCTH PECYPCOB B 00IIECTBEHHOM
co3HaHuM npousomen B 1972 roxy, xorna Pumckomy kinyOy ObUT IpEICTaBIE€H JOKJIAJ
«IIpenensr pocra» (Jdennuc Menoys ¢ coaBropamu). AHaIU3 pe3yIbTaTOB KOMITBIOTEPHOTO
MOJENUPOBAHUS TOKa3al MMEHHO TO, O Ye€M IMHCaIM MBICIUTEIN MPEAbIAYIIUX BEKOB: MbI
HE MOKEM OECKOHEUHO pacIIupsThCs GU3NYECKH, BCE TaK K€ HEPA3yMHO PacXoaysl pecypchl U
BbIJaBasi OTXO/bl, KaK MbI 3TO JIeJIaji paHblie. B Moienn ucnonb30Baliuch NATh MapaMeTPOB,
KOKIBIA M3  KOTOPBIX BJIMSUI Ha Jpyrue, — YHUCIEHHOCTb HaceleHus  3emiu,
UHYCTpUaIn3alus, MPOU3BOJICTBO IPOJIYKTOB MHUTAHUS, OObEM NPUPOJHBIX PECYPCOB U
3arpsi3HEHUE OKPYKaIOLIEH Cpebl.

B 1992 rony na Kondepenunu OOH B Puo-ge-Kaueiipo mnpeacraBurenn 179 crpan
MPU3HAIM, YTO COBPEMEHHBI MUP HAaXOJUTCS B HEYCTOMYHMBOM COCTOSIHMM, YTO CUTYallUs C
0eTHOCThIO, T0JIOZIOM, HEOOPAa30BAHHOCTHIO M Pa3pyLICHUEM 3KOJOTHYECKUX CUCTEM TOJBKO
YXYALIAETCSl U BCE ITO CKAXETCSl Ha YCIOBHUSAX HAIlero CyliecTBoBaHMs. Bce atu mpoOiembl
MIPU3HAET OCHOBHOM JOKYMEHT, MPUHATHIM Ha 3ToM KoH(pepenuuu, — «lloBectka aHS Ha
XXI Bex». Ha MexayHapoqHOM ypoBHE OBbLIO MPU3HAHO, YTO YEJIOBEYECTBO BCTAJO IEpe]
HE0OX0IMMOCTBIO IIEpexo/ia OT HEYCTOMUMBOTO Pa3BUTHUS K YCTOMUNBOMY.

«[loBecTka» MpU3BIBAET YEIOBEUECTBO 3aJyMaThbCsl HaJl TE€M, KaK HaMm >KUTb B TAPMOHHHU C
OKPY)KAIOIIUM MHUPOM, TaK, 4YTOObI JIIOAU OBbLIM 3J0POBBI, CBHITHI, MOIJIM pa3BUBATHCS
TBOpPUECKU. OTHU UENHU HE JODKHBI IMPOTHBOPEUUTH COXPAHEHUIO OKpYXKalollel cpepl,
o6uopazHooOpaszus. Kaxiplii MOXKET BHECTH NOCWUJIbHBIM BKJIaJ— HENPaBUTEIbCTBEHHBIE
OpraHu3aliK, MECTHBIE BJIACTH, TPYASILIKECS U IPO(COI03bI, )KEHIIUHBI, IETH U MOJIOJEKb.

3anagHas MojeJib Pa3BUTHS U ee KPUTHKA

Tun MHPOBO33pEHUS, KOTOPOrO MPUICPKUBACTCS OOJBIIMHCTBO JIIOJACH B Pa3BUTHIX
CTpaHaX, MOXXHO Ha3BaTh MOTPEOUTENHCKOM (3amagHoit) moaensto. [Ipu sTom 3a oOpaserr st
nojpaxkaHusi OepyTcsi pa3BUThIE KaNUTAIMCTUYECKHE CTpaHbl, B repBylo ouepens CIIA u
ctpanbl 3amagHoi EBpomel. Kputepuem mporpecca cuuTaeTcsi S5KOHOMHYECKOE Pa3BHTHE, U
pa3BuTHE OOILIECTBA IOHMMAETCS KaK B3SITHE BCE HOBBIX M HOBBIX 3KOHOMHUYECKUX U
TEXHOJIOTUYECKUX BBICOT, @ IIaBHOE MEPUJIO TIOCTUKEHUN — ypOBEHb MOTpedieHus (BaJOBBIN
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BHYTPEHHUH MPOJYKT Ha AYIYy HAceJIeHUs). 3ama Hbli 4eI0BEK POXKAAETCSA U KUBET JUIsl TOTO,
9TOOBI IOTPEOIISITH.

Mogenb yctpoiictBa ctpan 3amagHodt EBpomsr u ocobenHo CIHIA B maHHOM THIIE
MHPOBO33PEHHUS MMO3UIUOHUPYETCS KaK 00pa3loBasi roCyaapCTBEHHO-9KOHOMHUYECKas MOEIb.
OcHoOBHOM 3a7jaueil pa3BUTHSL Ui Pa3BUBAIOLIMXCS CTPaH BUAUTCS KOIMPOBAHHUE 3JIEMEHTOB
YCTPOWCTBA M JOCTH)KEHHE 3KOHOMHYECKOTO YpPOBHS PAa3BHUTBIX CTpPaH, a JaJblIe BCE
nmpoOsieMbl Kak Obl pemarcs camu coOoit. [lpu 3ToM B OCHOBE ycrexa 3amana JISKHUT, B TOM
quclie, M 9KCITyaTalusl pecypcoB ocTajbHOro Mupa. Ho nmpaBuibHO 1 3107

[To-BuarMomy, HenpaBWIbHO. Bo-mepBbIx, Mporpecc NOHUMAeTCs 0YEHb MPUMHUTUBHO, Kak
BJIIbIYECTBO YEJIOBEKa HaJ mpupooi. Panu coOCTBEHHON BBITOAbI JIFOJU YHUUTOXKAIOT JIeca,
YTOOBl PACUUCTUTh MECTO JUISl TOJIEH, «IOXKHUPAIOT» Yrojb, HEPTh U Ta3 U CUUTAIOT 3TO
nporpeccom. Ha mpupoay cMOTpST Julllb KaKk HAa MHCTPYMEHT, a BeJlb OHa caMma Io cebe —
LEHHOCTB!

Bo-BTOpBIX, TNIaBHOE B 3allaJiHOW MOJEIH — 3KOHOMHMYECKUN POCT, HMEHHO OH CUMUTAETCS
MPU3HAKOM IPABHJIBHOTO pa3BUTHs. Takol moaxona ObLI NPOAYKTUBEH, KOI/Ia KalmUTAIU3MY
ObUIO KyHa pacrpocTpaHsThes. McTopus pa3BuUTHS KanuTaiau3Ma (HECKOJIBKO MOCIEIHUX
BEKOB) — 3TO MCTOpUS TMPUCOEIUHEHHS BCE HOBBIX TEPPUTOPHIl U JIoed K pacTyuieit
cucreme. Ilocne mnanenus CCCP kpynHBIX TEppUTOpHUil, HE BKIIOYEHHBIX B MHUPOBYIO
KA TAIUCTUYECKYIO 5KOHOMHKY, HE OCTaJIOCh.

B-Tperbux, Takasg Mojeiab MPEANoaraeT, 4YTo JUYHOE MOTpeOsIeHne — IJIaBHOE B JKU3HHU.
A Belb BaXHO HE TOJIBKO TO, CKOJIBKO YEJIOBEK MOTPEOIIIET, HO U UEM U KaK OH JKHMBET, TO €CTh
KaKOBO — B OTJIMYME OT YPOBHS — KAa4eCTBO €0 KU3HMU.

B-ueTrBepThiX, HENb3sl 3a0bIBaTh, YTO B OCHOBE YCIEXOB 3amaja JIEKUT SKCILTyaTalus
pPECYpCOB BCETO MMpPA, U MPEXKAEC BCETO, PA3BUBAIOIINXCS CTPaH, KOTOPBIE MO 3TOW IMPHUYHHE
OenHbpl U 3aBUCUMBL [lpu TakoM MUPOBO33pEHYECKOM MOJAXOJEe OEAHOCTh MOHUMAETCS Kak
pe3ysbTaT HeAOCTaTOUHOM IPUYACTHOCTU CTPAH TPEThEro Mupa K 3amajy, a Ha caMoM Jelie —
KaK pa3 Hao0opoT.

B-nAThIX, 3ananHas MOJIENb HE YUUTHIBAET, UTO €CJIM BCE MOMBITAIOTCSA CKOMUPOBATh 3amal,
TO PECYPCOB IIaHEThl MOXKET He XBaTuTh. [IpencraBum cede (paHTaCTUUECKYIO CUTYAIUIO: JUIs
oOecrieyeHUsl MOTPEOHOCTH KaXKJIOTO KHUTailla TpaTUTCS CTOJNBKO K€ He(TH, CKOJbKO Ha
amepukania. KonudectBo HepTH, KOTOpOE il 3TOr0 HEOOXOJUMO, HPEBBICUT MHPOBYIO
NoOBIYY.

KonuenTs! ycToiiuuBoOro pa3surus

Teopuit ycTroiuMBOrOo pa3BUTUS W MHOrO0, M Majo, a MOXET ObITh, MOKAa U HET.
Ha cerousmnuii 1eHb KOHIENINS YCTOMYNBOIO pa3BUTHSI IPEJCTABIsIET OO0 KOHIJIOMepaT
¢unocopCcKux, IKOJIOTUUECKUX, COLUAIBHO-NOJUTHUYECKUX, SKOHOMUYECKUX, TEXHUYECKUX U
pOYuX HAEH, HE OTIMYaroUuXcs eauHcTBOM. [lo naHHBIM 3apyOeXKHBIX HCCIIEIOBaHUM,
KOHLIENIT «yCTOMUMBOE pazBUTHE» 00beauHseT 57 nepununuii, 19 npunuunos, 12 kpurepues,
4 xonuenuuu, 9 crparerudi, 28 nepeuHeil uHAMKATOpOB. OTEuecTBEHHAss HayKa IMPUBHOCUT
CIOfIa UJIeU PYCCKOTO KOCMU3Ma, TUIIOTE3y O HOOC(epe, KOIBOIIOLUIO 00IIeCTBAa U MPUPOIBI U
YHUBEPCAJIbHBIM 3BOJIIOIMOHU3M, TEOPHUIO OMOTHUYECKON perynasuuu. [Ipu stom psan ydeHbIx
KPUTHKYET caMy IOCTaHOBKY BOIIpoca 00 yCTOMUMBOCTH pa3BUTUSI — pa3BUTHE MpeEAIoaraet
U3MEHEHHE, a YCTOMYMBOCTb, HANpPOTHUB, — CTAaOWIBHOCTH. Jlpyrue cTaBAT IHOJ COMHEHHUE
aZICKBaTHOCTh TepeBoja sustainable development (Tounee ObIIO OBl «IIOICPKUBACMOECY HIIH
«CaMOTIOIICPIKUBAIOLLEECS PA3BUTHED).

CyiiecTBylone MOAXOJbl, WU, MOJIb3YSICh MOJHBIM TEPMUHOM, KOHIIENTHI, MOKHO
pa3aeNnuTh Ha JABE rPyNibl — (PUHATHCTUYECKUE U IPOTPECCUBHBIE.

[lepBBie, ecTeCTBEHHO-HAYYHOTO XapakTepa, MpuoOeras B OCHOBHOM K MAaTeMaTHYE€CKUM
pacdeTam U MOJEIIMPOBAHUIO, IIOKA3BIBAOT, YTO HE TOJIBKO YCTOMYUBOTO, HO M BOBCE HUKAKOTO
pa3BUTHS JIs YeJOBEYECTBa B CKOPOM BpPEMEHHU YK€ He OyAeT, MOCKOJIbKY aHTPOIOI€HHOE
BO3/ICHCTBHME HA OKPYKAIOLIYK Cpely IPEBBICWIO JAONycTHUMbIe TpaHunbl. Hapsany c yxe
YIOOMHMHABIIMMCSl ~ CEHCAaUMOHHBIM  gokiagoMm  «lIpemensr  pocta»  crooma  cienyer
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OTHECTH «Teoputo OuoTmyeckoi perymsaiun» B. I'. 'opmkoBa ¢ cotpyaaukamu («Ecological
Complexity», 2004, 1, 17-36). CormacHo »3ToW Teopuu, BUiI Homo sapiens NOMKEH
MOJAYUHUTBCS OUOC(hEepHBIM IpoleccaM, COKPaTHB CBOIO YMCJIEHHOCTh J0 BEIMYMH TOTO K€
MOPSIIKA, YTO U Y JIPYTUX MIIEKONUTAIOUIUMX aHAJOTMYHOro pasMmepa. [lo MHEHUIO aBTOpOB,
YeJI0BEYECTBO JECSITUKPATHO MPEBBICHIIO CBOIO 10110 B Ononorpediaenunu. Heobxonumo umm
CPOYHO COKpAaTUTh HacesneHue 10 600 MIIJTMOHOB IIPU CYILIECTBYIOIIEM ITOTPEOICHUH SHEPTUH,
unu ypesatrb notpebnenue B 10 pa3 m cokparuth Hacenenwe Ao 1,5 mwumapaa. B mrob6om
ciydyae mnoTpeOyercs IJIaHETApHBIM KOHTPOJb POXKAAEMOCTH. Pe3ynabTarsl I71006aIbHOTO
MOJENUPOBAaHUS, [OJYYEHHbIE YKpPaMHCKUMH uccienoBarensMu (3rypoBcbkuit M. 3.,
Maropuna T. A., Ilpunynekwmii JI. O., AoOpockroH JI. A., CucTemMHI IOCTIDKCHHS Ta
iHbopmarttiitHi TexHnosorii. 2008. Ne 1, ¢. 7-32), 1eMOHCTPUPYIOT CYIIIECTBOBAHHUE B MOCIEIHUE
2-3 ThICAYM JET HEKHX BOJH Pa3BUTUA 4YeloBedecTBAa. VX IUKIMYHOCTH ONpEnessaeTcs
yMHO)KeHHeM 85-87 (B cpeaHeM) JeT Ha MocienoBaTenbHble 4yuciaa PuboHayuu 7.
[Ipo10MIKUTENBHOCTh KAXKJOTO OYEPEJHOTO IMKJIA MEHbIIEe, YeM Yy MpeAblAyIlero, u B
XXI Beke 3aKOHYMTCS MOCTAEAHUIN TaKOW IUKJI, JJIs1 KoToporon = 1!

Takue mOIXOJbl BBHINOJHSIOT CBOK alaPMHUCTCKYIO, MPEAYNPEeAUTEIbHYI0 (PYHKIIHIO,
0JIHaKO, TIOCKOJIbKY OHU ONHPAIOTCS Ha (pOpMalIbHbIE MOJIEJIN, HO HE Ha CaMy peaIbHOCTh, €/1Ba
JIX OHU MOTYT CIIY’)KUTh TEOPETUYECKON OCHOBOM MPAKTUKU YCTOWYUBOTO Pa3BUTHS.

Bropas rpynna koHuenToB (3KOJIOTUYECKash MOJEPHU3ALHNS, TJI00aIbHBINA 3BOIIOLUOHU3M,
HOOc(eporeHes M IMpoy.) pacCMATPUBAET YCTOWYMBOE DPA3BUTHE KaK allbTEPHATHUBY «KOHIA
HCTOPUU». DBOJIOLUS YEJIOBEUYECTBA HE 3aBEpILaeTCs, a, HAIPOTHB, HAXOIUT HOBOE JIbIXaHUE,
HOBBIE TOPU30HTHI. KakoBbI jxe oHn?

OueBunHO, mpobOiemMa 3akKIoYyaeTcss HE B 00bEME pecypcoB, aB YIPaBICHUH WMH.
CoBpeMeHHBIN 3KOJIOTMUECKUN KPU3HC — 3TO MPEeXkae BCEro Kpu3uc yrmpasieHus. Ecinu Ha
3ape YelO0BEYECKON LMBUIIM3ALMU JUIsl MPOMMUTAHUS OJHOTO 4YelloBeKa ObUIO HEOOX0AUMO
HECKOJIBKO JECSTKOB, a TO U COTEH I'€KTapoB 3€MJIM, TO ceidac (TaK MOKa3bIBAET MHAMKATOP
BEJIMYMHBI  JIaBJIEHUS HAa OKPYKAWOIIYI0 CpENy <«AKOJOTUYECKUH clea», KOTOPbIH
pacCUMTBIBAETCS MO OCO0OW METOJMKE) HJisi ATOro JOCTaToyHO OKoyo 2ra. Jlenmo He B
KOJIMYECTBE, a B KauecTBe, 3P(HEKTUBHOCTH PACIOPSKEHHUS TEM, UTO y HAC €CTb.

Jlonroe Bpemsi CUMTANOCh (KaK OBLJIO MOKa3aHO BBIIIE, CYUTAETCS M IO CHUIO MOPY), UTO
YHUBEPCAJbHBIM CpPEACTBOM YIIPaBJICHMS SBJSIETCS pPBIHOK, OCHOBAaHHBIM Ha 4YacTHOM
cobctBeHHOCTH U KOHKypeHIu. «Kpupas Ky3nena» (mo ¢amunum C. C. Ky3nena, iaypeara
HobGenesckoit npemun no skoHomuke 1971 rona «3a sMnupudeck 000CHOBAHHOE TOJIKOBAaHUE
SKOHOMMYECKOTO pOCTa, KOTOpPOE IMPHUBEJIO K HOBOMY, Oojee TINIyOOKOMY ITOHUMaHHUIO
SKOHOMMYECKONM M COLUMAJIbHOM CTPYKTYphl W IIpoLecca pa3BUTHS B IEJIOM») SIKOObI
MOATBEPK/IAET, YTO C YBEIMYEHHEM HAIMOHAJIBHOIO OOraTcTBa 3arpsi3HEHUE OKpYXKarolleu
cpelbl JOJDKHO aJaTh, IMOCKOJBKY Ha €€ OXpaHy Bblaensercs Ooiblie cpeacTB. Tak OHO U
€CTh — OJIHAKO JIMIIb B T€X CaMbIX 0OTaThIX CTpaHaX, BBIBOJSALIUX OMACHBIE MTPOU3BOJICTBA 32
IpaHuUIly, HO HE B INI00AJILHOM MaciITade, TJie CyMMapHOE 3arpsisHEHUE JIUIIb BO3PACTaeT.

OmuHop OctpoM, naypear HoOeneBckoit mpemun no sxkoHoMmuke 2009 ropa, pasBeHuana
LIMPOKO PACIPOCTPAaHEHHOE MHEHHE O TOM, YTO KOJUIEKTUBHOE YIPABJIEHHE COOCTBEHHOCTHIO
Hed(p(PEKTUBHO M 4YTO €€ HeoOXoIuMO MO0 NpPUBATU3UPOBATH, JIMOO HAIMOHAIU3UPOBATS.
HccnenoBaB MHOTOUMCIIEHHBIE TNPUMEPHI OOIIECTBEHHOTO PErylupoBaHUsl pbhIOOJIOBCTBA,
M10JIb30BaHMsI NAaCTOUIIAMU, JIECAMH, O3€paMU U MOA3EMHBIMU BoJiaMu, OCTpoM HoKa3zaia, 4To
BO MHOTHX CIIydasX pe3yJbTaThl KOJIJIEKTUBHOTO YIIPABJICHHSI OKAa3bIBAIOTCS CYILECTBEHHO
JTydIle.

[Ipy coBMECTHOM HCHOJB30BAHUU YETKO OIPENEeIeHbl TpaHUIlbl PECYpCoB, IpaBuia
HCIOJIb30BAHUS €CTECTBEHHBIM 00pa3oM HBOJIIOLUOHUPYIOT U IMPUCHOCOOJIEHBI K MECTHBIM
OCOOEHHOCTSIM,  MeXaHW3M  paspemieHuss  KOHGIUKTOB  dPdexktuBeH. CooOriecTa,
OpraHU30BaHHbIC Ha MPUHLUIE CAMOOIPEAETICHUs, MOTYT ObITh NMpPHU3HAHBI O(PUIMATIBEHBIMU
BJIACTSIMU U BKJIIOYATbCA B 0oJiee KpPYMHbIE CUCTEMBbI MOTPEOJEHUS PECypcoB Kak 0a3oBble
aneMeHThl. Hampumep, xutenu aepeBHU Ha Oepery o3epa WIM PEeKd MOTYT JOBHUTHb pbIOy B
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COOTBETCTBUH CO CBOMMH TPATUIMSIMH U TIPH 3TOM IIPOIaBATh YaCTh PHIOBI HA MECTHOM PBIHKE.
B pesynbraTe oHa MOSBHTCSA Ha CTOJIAX TOpokaH. TakuM 00pa3oM cucTeMa XO3SICTBOBAHMS
TaHHOM EpPEeBHU BKIIIOYACTCS B SKOHOMHKY PErHOHa.

CrnaceHne MHpOBOW SKOHOMHKH HE B €€ TII0OaIH3alli U HEe B 000KECTBICHUH YaCTHOTO
NPEINPUHIMATEIBCTBA, aB PACHPOCTPAHCHHUH PA3HBIX MOJTUGPHUKAINA  KOJIJICKTHBHBIX
COOOIIeCTB — OT KOMMYH M JIEPEBEHb JI0 MaJCHHKHUX TOPOJKOB M KOOTEpaTHBOB. VIMEHHO
oHH — Haubosee 3 deKkTuBHbIE U OECKOH(DIUKTHBIE CyOBEKThI X035HCTBOBAHUSI.

OmuaOop OCTpPOM BBIIENHIIA KITFOUEBBIC TPUHIIMIIEI, KOTOPHIE CIIOCOOCTBYIOT YCHEITHOMY
COTPYIHHMYECTBY TIPH YIPABJICHUH OOIMMMH pecypcamu: 1) HEMOCpPEACTBEHHOE OOIICHHE
MEXJy y4YaCTHHKaMHU pachlpeieieHus OOMmMX pecypcoB; 2) pemnyTanus YyYaCTHHUKOB
yhOpaBieHus: OOLIMMHU pecypcaMu JOJKHA ObITh M3BECTHA BCEM WieHaM oOuiuHbl; 3) Ooiiee
JUINTEIbHBIA BPEMEHHOM TOPHU30HT CIOCOOCTBYET YTBEpKICHHIO HaubOosee 3(p(EeKTHBHBIX
MpaBHJ HCIOJB30BAHUS PECypcoB; 4) MpaBWiIa YETKO 3aKPEIUISIOT IpaBa BCEX UJICHOB
OoOmMHBI, 5) TIONB30BATENN COTJACOBHIBAIOT MEXaHM3M CaHKIUH (B cllydae HapyIICHHS
npaBuii); 6) yCcTaHaBIIMBACTCS Tpajalus CaHKIHWH (B 3aBUCHMOCTH OT TSDKECTH W YaCTOTHI
HapylleHuit); 7) mpaBo noTpeduTenel oOIMUX PECypcOoB Ha CaMOOPraHHU3AIUI0 MPU3HAETCS
BHEIIHUMHU OpraHaMu BJiacTd. Kak OSTH mNpuHOMIB pabOTalT, YUTATENh CaM MOXKET
MPEJCTaBUTh B KAUECTBE «IOMAIITHETO 3aIaHUS.

AHanu3 yKa3aHHBIX BBIIIE KOHIIETITOB ITO3BOJISIET MPEAIOJIaraTh, 4TO Hanboee alekKBaTHbIM
Oyner crueayrwolee ONpPENeNIEHUEe YCTOMYMBOTO pPAa3BUTHS: «COLHUAIbHAs TEXHOJIOTHS,
HampaBJCHHAsT Ha pa3pelleHHe MPOTHUBOPEUUS MEXKIY pPACTYyIIUMH IOTPEOHOCTSIMH
YeJI0BEYEeCTBA U BOZMOKHOCTSIMU OKPY’KaIOIIEN CpesibD».

CocTaBHbIE YaCTH YCTOHYHBOI0 Pa3BUTHUS

B mocnennue pecsaTwiieTuss TYNUKOBOCTH 3alaHON  MHPOBO33PEHYECKON MapaJIurMbl
CTAaHOBUTCS Bce 0oJiee OUeBUAHONW. Ba)kHBI HE TOJIBKO MaTepualibHbIe 0jara, HO M OTHOIIICHHS
JIFOZIEN C IPUPOJON U IPYT C IPYTOM.

YcroitumBoe pa3BUTHE KaK MHUPOBO33PEHUECKAs] MOJENIb TMBITAETCS OOBEIUHUTH
9KOJIOTMYECKOE, COLMATbHOE U SKOHOMUYECKOE U3MEPEHUS OKPYKAIOILEeH cpelibl B TJ100anbHON
nepcrnekTuBe. MoJenb CcOCpeoTOYeHa HE Ha YJOBJIETBOPEHHMU 3alpOCOB  OTAEIBHBIX
HHIUBHUJIOB, a HA BCeoOIIeM OJjiare.

3amaueit 00IIecTBa CTABUTCS HE TOJIBKO YMEHBIIIUTD MOTPEOIEHNE PECYPCOB, HO U U3MEHUTH
CTPYKTYpy noTpebneHus. Llenp ycToiMunBOro pa3BuTHs — BBDKUBAHHUE YEJIOBEUECTBA B [EJIOM
Y TIOBBIIICHUE KA4eCTBA JKU3HU I KaKIOTO YEJIOBEKA B OTIEIBHOCTH. Pe3ynbTaToM A0iKeH
CTaTh MHp, B KOTOPOM:

e B COLHMAIbHOM cepe — BIACTh JICHEHTPAIN30BaHa, T'Pak1aHe U MPABUTEILCTBA YMEIOT
pemratb KOHMIUKTH Oe3 NMPUMEHEHHSI HACWUJIUS, MPABOCYIUE WM CIPABEUIMBOCTD SBISIOTCS
BBICIIMMH I[EHHOCTSIMH, MAaTCPUAIBHBIA JIOCTATOK W CONMaJIbHAs 3allUIICHHOCTh BCEM
o0ecIieueHbl, CpeICTBA MAacCOBOM HMH(POpPMAIMK OOBEKTUBHO OTPAKAIOT MPOUCXOJAIIEE H
CBSI3BIBAIOT BOCIMHO JIFOACH U KYJIBTYPHI;

e B DJKOJOrM4eckod c¢epe— crabuibHas 4YHCIEHHOCTh HACEICHUs, COXpPaHEHUE
HKOCUCTEM B pPa3zHOOOpa3HMM U COCYIIECTBOBAHWE MPUPOJbI U YEJIOBEYECKHX KYJIBTYp BO
B3aMMHOW TAPMOHHH, SKOJIOTHYECKH YHCTHIC MPOTYKTHI MUTAHUS;

e B DKOHOMHYECKOH c(epe — MHUHUMAIBHOE 3arpsA3HCHUE OKPYXKAIOMIEH Cpeasl |
MHUHUMQJIBHOE KOJMYECTBO OTXOJOB, TPYA, BO3BBINAIOIIMI JIFOAEH, MW JIOCTOMHOE
BO3HArPaXK/JICHHUE, MHTEIUICKTyalIbHAS aKTUBHOCTD, COITMAIBHBIC M TEXHUYCCKHE HOBOBBEICHUS,
paciiupeHue YeI0BeUeCcKuX 3HaHU, TBOpUecKas caMopeanu3alysi yeaoBeKa.

UTo MOXeM cienaTh Mbl, OOBIYHBIC JIFOIH, JJIs1 PUOJIMKEHHSI 3TOTO UJICATBHOTO OYyayIero?

MHoTHe IO TBITAIOTCS TEHCTBOBATh MHTYUTUBHO M JIaXKe JCNAIOT IIard B MPABUIBHOM
HarpaBJieHUH, OJHaKo Ooiiee 3pPexkTuBHO paboTaTh cucTeMarnuecku. Heooxoammo co3gaBaTh
«KOpIyC MHpa» — COOOIIECTBO WHUIMATOPOB YCTOWYUBBIX NEPEMEH, JHAEPOB, KOTOpPbIE
roTOBbl paboTaTh HaJA MPEAOTBpAIICHUEM MNpUOIMKAIOIIecs KaTacTpopbl U IBITAIOTCS
CO3/IaTh HOBYIO KOHCTPYKIIMIO ISl TOJJEPKAHUS YCTOMYMBOTO MHUpa. DTO MOTYT OBITh Kak
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OropoKkpaTHuecKu O(OpPMIIEHHBIE OPraHu3alldM, TaK W IPOCTO XOPOLIUE JIIOJAU, KOTOpBIE
MHOTJIa COOMPaIOTCs BMECTE.

[HIBenckuit 3K0J0T, MyOIUIUCT U MbICIUTENb, coBeTHUK Komuccun OOH no ycrtoitunBomy
pa3BUTHIO AJlaH ATKHCCOH TIpe/uiaraeT CIEAYIOIIUMKA  alrOpuT™M JUIsl  JOCTHXKEHHUS
YCTOWYHUBOCTH.

Bo-nepBbIX, HY)KHO MOHATH OOIIYH0 KOHIIETILMIO CHUCTEMBbI, a JJii 3TOTO HAaJ0 pa3BUBATh
cUCTeMHO€ MblnuieHne. Cuctema — 3TO HabOp JIEMEHTOB, CBSI3aHHBIX MEX]Y COOOH U B
COBOKYIHOCTH O0Opa3yloIIMX CEeThb NPUYMHHO-CICACTBEHHBIX CBS3€d, pE3YyIbTaTOM YEro
CTAaHOBUTCS HOBOE CHCTEMHOE KayeCTBO — B HAIIeM cllyyae ycToH4MBOCTh. CHcTeMHOE
MBIIIIJIEHHE — 3T0 0a30BbIN YeIOBEUECKHI HaBbIK. MBI Jja’ke UHTYMTUBHO IIOHUMAEM, 4To JIeC,
1oJie, 3aBOJI M Halla padoTa — CIIO0XKHBIE CHCTEMBI, COCTOSIIUE U3 00Jee MEIKHUX CHCTEM.
Baxxno pa3BuBaTh CHOCOOHOCTH BUAETH U MOHUMATh KIIOYEBbIE B3aUMOCBSI3M, NPUYUHBI U
cienctBus. [nst gocTuKeHHs yCTOMYMBOCTH HEOOXOAMMO OCTAaHOBHUTHCS M OCMBICIUTH
npoucxopsmee. [Ipu pemieHnn KOHKPETHBIX 3aJa4 MOAXOJUTh K HUM HaJ0 KaK MOXHO IIMpE,
mepexo/isi Ha 3a7avyd Bce OOJbIIero macmradba U B KOHEUHOM CYETE BBIAJSA Ha TJIOOATbHBIN
ypoBeHb. [lomycTuM, BBl 3alpyquiid pydeeKk Ha BallleM NpUycafeOHOM y4yacTKe, 3alyCTHIIN
MaJbKOB KapIia U pellnyii HayaTh HEOOJbIION ceMeiHbIl pplOOBOHBIN OusHec. [l Havana
HaJI0 MOHSTH, YTO 3TO HE MPOCTO BOJA, B KOTOPOH IJIaBaeT pblda, YTO NPy — 3TO 3KOCHUCTEMA,
B KOTOpPOMl ~ CYIIECTBYIOT  CJIOXKHBIE€  CBSI3M  MEXJy  PacTeHUSMH,  KUBOTHBIMHU,
MUKpPOOPraHu3MaMH U (pakTopamu HEXUBOM MPUPOIbI.

Bo-BTOpBIX, Ha/l0 3HaTH U MOHUMAaTh, YTO O3HAYAET MOHATHE «YCTOWYMBOE PA3BUTHUE»: 3TO
CIOCOOHOCTH CHCTEM IPOJIOJIKATh (PYHKIMOHUPOBATH U Pa3BUBATHCS B TEUEHUE JIUTEIILHOTO
BpeMeHHu. CucteMoil MOryT OBbITh Jiec, HallMOHAIbHAs SKOHOMHUKA WM Hallle TEJ0, HO €CTh A
YCIOBUH M OTpaHUYEHUH, ONPEIENSIONINX, MOXKET JIM Takas cucteMa (PyHKIHOHUPOBATS.
[IpuMeHHUTENBHO K HalleMy Ipyay — €ro cTadMIbHOE COCTOSIHUE B TEUEHUE HECKOJIbKUX JHEH
ellle He rapaHTUpyeT CTAaOMJIBHOCTH B TEUEHHUE BCEro rojia WM HecKoJbkuX JieT. Hampumep,
€CJIU NPy OYEHb MEJIKU, OH BBIMEP3HET B MOPO3HYIO 3UMY JI0 JIHA U pbIOa MOTUOHET.

B-Tperbux, Hago yMeTh pas3nuuaTh «pa3BUTHE» M «pocT». Pa3BuTue mnpeanonaraer
KayeCTBEHHOE H3MEHEHHE, a pOCT — KOJIMYECTBEHHOE YBEIMUYEHUE B pa3Mepax C TEUCHHEM
BpeMeHU. PocT — 3TO pa3HOBUAHOCTH DPAa3BUTHSI, HO PA3BUTHE HE MOXKET OBITH CBEIEHO K
HeMy. YacTo 1151 ycTOMYMBOCTU CHCTEMBI ObIBae€T HEOOXOIUMO, 4TOObI B HEH YTO-TO POCIIO.
Ho unoraa st Toro, 4To0bl pa3BUTHE IPOAOHKATIOCH, HY)KHO IMPUOCTAHOBUTBH POCT WIIM J1aXke
NOOUTHCS COKpallleHusi d4ero-nubo. Hampumep, Henb3sh paccuuThiBaTh Ha JIOCTHXKEHUE
rJ100aJIbHOM YCTOWYMBOCTH, €CIIU MBI OyJieM MPOJI0JDKATh YBEIMUUBATh BEIOPOCH YITIEKHUCIIOTO
ra3a. A xapnsl B Ipyay AOJDKHBI HE TOJBKO PacTH, HO M Pa3MHOXKAThCS, U HE TOJIBKO KapIibl,
HO U JpYTU€ MapaMmeTpbl SKOCUCTEMbI JOKHBI TAPMOHUYHO U3MEHSATHCS.

B-uerBepThiX, HEOOXOUMO UMETH AJEKBATHYIO HH(YOPMAIUIO O TOM, YTO IPOUCXOIUT B TOI
CUCTEME, KOTOPYIO MbI IIbITaeMcsl c/ieJlaTh 0o0Jiee YCTOMYMBOM, — CJEIyeT MOHATh BaKHEUIINE
TEHJICHIIMM, CBSA3aHHbIE C HEW, OIpeNeianTb, Kakhue BHYTPEHHHE JJIEMEHTBI, CTPYKTYpbl M
MIPOLIECCHl SIBJISIIOTCS OCHOBHBIMM JJIsi JaHHOM cuctembl. Hanmo xopomio pa3Oupartbcs B
OMOJIOTHH U TIOHUMATb, YTO IPOUCXOAUT C OOUTATENAMU IIPY/Aa.

B-naThIX, MBI JIOJKHBI MOHSATh BHYTPEHHHE NMPUHLMIBI paOOThl AAHHOM cUCTeMbl. 7€ B
JAHHOW CHUCTEME BO3HHUKIM «MaHUAKaJIbHbIE» LMKIbI M TJe — LUKIBIL, MpUHOCALIME Onaro?
Korpa wenoBek 3TO 3HaeT, OH NMOHUMAET, KyJa HaJ0 BMELIMBATLCS U TIJi€ HAJAO BHOCUTH
n3MeHeHus. Hanpumep, BakHO NOHUMAaTh, KaK Pa3MHOXAIOTCS Kaplbl M T€ pPAaCTEHUS U
0€eCII03BOHOYHbIE, KOTOPHIMM OHH MUTAIOTCS, HO HE MEHEE Ba)KHO 3HATh, IIPU KaKUX YCIOBUAX
MOXKET HayaTbCcsd TaK Ha3blBA€MOE€ IIBETECHHME IIpyJa— YpEe3MEPHOE pa3MHOXKEHUE
OJIHOKJIETOYHBIX BOJOPOCIIEH.

B-mectbix, HE0OX0IMMO ONIPEAETUTh KOHKPETHBIE U3MEHEHHUS, KOTOPBIE YIydlIaT pa3BUTHE
CUCTEMbl U HANpaBsT €€ Ha yCToWuuBbIi Kypc. Eciu Bbl moiimere, kak paboTaer cuctema, To
Oyzere 3HaTh U TO, I'/Ie OHA TpeOyeT N3MEHEHU, a 3aTeM HayaTh paboTy HaJl TEM, YTO CJIEIyeT
U3MeHUTh. [ 0003HaueHusi Takoro poja M3MEHEHUH HCHOJIb3YETCS CIOBO «HHHOBALIMSD).
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Bunpl u3meHeHuil MOTyT BKJIIOYaTh HOBBIE LIE€JIH, MPOEKThI, TEXHOJIOIMH U MOAXOJbI, a TAKKe
HOBBIE THUIIBl MBIIUICHUS WIM MapajurMbl. BblOOp HMHHOBAaLMN JIOJKEH OIpPENesIThCs
KOMOHMHAIME KPUTEPHEB: OXKUJAEMbIMU CUCTEMHBIMU TIOCIEACTBUSIMH ILIAHUPYEMbBIX
npeoOpa3oBaHMi, BEPOSATHOCTHIO JOCTHKEHMSI ycClleXxa W BO3MOXKHOCTBIO COXpaHEHHS
pe3ynbTaTOB M3MEHEHHI B JOJTOCPOYHOM IEpCHEKTHBE. B ciaydae mpyna MOKHO TOBOPHTB,
HaIpuMep, O CO3JIJaHUM MECT €CTECTBEHHBIX HEPECTHIIUIL, YTO MO3BOJUT JOCTUYD YCTOWYHBOTO
BOCITPOM3BE/ICHUS NOIMYJIALUU KapIOB.

B-cenpmbIx, HY)KHO UMETh MIPEICTAaBICHHE, KaK yCIEIIHO HaYyaTh 3aJyMaHHble U3MEHEHUS U
JOBECTH UX J0 KOoHIA. OueHb BakKeH MEepexoJl OT MOHMMAHUs TOro, KaK cucTreMa paboTaer,
K TOMY, KaKk €€ M3MEeHuThb. J{Js 3TOro Hajo 3HATh JIIOJEH, OpraHu3alid U MpUMEHsSeMble
¢usnueckue U TexHuueckue npoueccsl. Hamo ymers onpenensiTe, Kakue 3J€MEHThl CUCTEMBbI
0oJiee OTKPBITHI AJIsl IEPEMEH U TJIe CKOpee BCEro BO3HUKHET COMPOTHBIIEHUE MIAHUPYEMbIM
pelieHusM. YCTOMYMBOMY Pa3BUTHIO CHCTEMbl MOXKET MOMOYb WJIM IOMENIaTh 3aceleHue
npyaa IpyruMu BUJamu >kMBOTHBIX. Hanpumep, 0e3001AHbIN C BUAY pOTaH-TOJIOBEIIKA MOKET
3a HECKOJIBKO JIET COKpaTh BCEX CBOMX KOHKYPEHTOB, U BalleMy OW3HECY MPUIET MedalbHbIi
KOHEll. A MOYHO 3aceluTh B NPy 0€CrI0O3BOHOUYHBIX, KOTOPHIMU IMUTAOTCS KapIbl, WIH IPYrUe
BU/IBI PBIO, CIIOCOOHBIE MPUAATH CUCTEME YCTOWUUBOCTb.

B-BocbMbIX, HEOOXOAMMO YCHEIIHO BBINOJIHUTH HAMEUEHHYIO NporpamMmy U3MeHeHui. J{is
3TOTO HYXHBI CTPATErusi, PECypcChbl, BOBJICUEHHOCTD JIMJIEPOB, MOJIEPKKA COIO3HUKOB, HaBbIKU
U yMEHHUE aJanTUpOBaTh CBOM IUIaHbl K H3MEHSAIOIHUMCS OOCTOSTENbCTBAM. BakHeHimunit
3JIEMEHT ycnexa — TMOKOCTh U HempepbiBHOE oO0yueHue. Hao ObITh TOTOBBIM K TOMY, YTOObI
MEHSATh IJIaHbl U aJlalTUPOBAThCA K MeHsouleiics curyanuu. Hanpumep, BMecTo mpoaaxku
PBIOBI NIPOJIaBAaTh PAKOB, €CIIM TAKOBbIE MPUKUBYTCS.

B-neBsAThIX, HEOOXOJMMO TIOCTOSIHHO OTCIEXHBATh pPE3yJbTaTbl, COBEPILIEHCTBOBAThH
CUTHAJIBI, yAy4yllIaTh MOJYy4aeMylo HH(OpMAIMIO U Ha 3TOM OCHOBE — MOHMMAaHHE CYLIHOCTH
npoOieMbl. YCTOWYMBOE pa3BUTHE — MPOIECC, KOTOPbIH HUKOIAA HE 3aKaH4YMBaeTcs, HOo
camo pa3Burue OeckoHeyHo. HeoOxoaumo mNOHMMATh, KysJa Mbl B HACTOSILEE BpeMs
nekeMcsi? [Touemy? UTo MBI JOKHBI U3MEHUTH WIW ClIETAaTh, YTOOBI 00ECIICUNTD JABUKEHUE
B IPaBWILHOM HAaIpPaBJIIEHUUM B TEUYEHUE UIMTEIbHOro BpemeHH? UM kak Mbl y3Haew,
noOuBaeMcs 1 MbI ycrexa Ha 3toMm nytu? J[lelicTByiite cmeno, packoBanHo! He mommuio
pBIOOBOICTBO — OPraHU3yHTe SKOTYpHU3M, Hampumep!

XKuBute ¢ pagoCTHBIM OCO3HAHUEM CIIOKHOCTU HAUIETO YIMBUTEIHLHOIO MHUpa, HaOJIt01alTe
3a MIyOMHHBIMU B3aMMHBIMU CBS3SIMU MEX]1y SIBJICHUSMHU U HE 3a0bIBaliTe€ MOCTOSHHO 33/1aBaTh
caMuM ce0e ITH BaXHBIE BOTIPOCHI.

Ha crenax xpama B apeBHerpedeckoM ropoje Jenbdnl ObUTH HamuCaHbI CEMb KOPOTKUX
m3peuenuii: «Ilo3nait camoro cebs», «Huuero cBepx Mepwl», «Mepa— BakHEE BCETOY,
«Bcemy cBoe Bpems», «['1aBHOE B )KM3HU — KOHEID», «XyAIIUX Be3e OOMbIIMHCTBOY, «Hu 3a
KO0 He pydaiics». MoXeT JIn yCcTOHYMBOE pa3BUTHE YTO-TO MPUOABUTh K 3TUM COKPOBHILAM
KU3HEHHOU MyapocTu? Bo3MoxkHo, uro u HeT. Ho, mepeunTtsiBasi 3T M3pEUEHUs: CErojHs,
IIOBTOPUM BCJIE] 32 HCTOPUKOM aHTHYHOCTH akaneMukoM M. JI. I'acnapoBsiM: «BblI ckaxere,
YTO 9TO M TaK Bce 3HAIOT? J[a, HO BCE JIM TaK M MOCTYIAIOT?)

Cratpss moaroroBieHa B pamkax rpanta Ilpesugenta Poccuiickoit @Denepanuu
U1 TOCYIapCTBEHHOM MOAJIEPKKH MOJIOJBIX poccuiickux ydeHsix M/] 739.2011.6

YAPJI3 JAPBUH U DBOJIIOIIMOHHAS TEOPUSI

Coiigep B. H. , dokmop ¢puzuxo-mamemamuueckux nayx

«Hayka u3 nepBbix pyk» Ne4(34), 2010

B 1859 roay BbhIILIa B CBeT KHHUra aHIJUicKoro ydeHoro Yapiasza JlapBuHa
«l'[poucxomeﬂue BH/IOB IMYTEM €CTCCTBECHHOI'O 0T60pa, NJIN Coxpaﬂe}me 6J'Ial"01'lpl/lﬂTHI)IX
mopoa B 60p1>6e 3a CYIECTBOBAHHUEY. Ona cpa3y craJia 6eCTCCJ'l.]Iep0M, BO3rJ1IaBUB CIIMCOK
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BCEMHPHO W3BECTHBIX KHHUI M TNpHHecs CBOeMY aBTOpPY JIaBpbl €IUHCTBEHHOI'O
NEepPBOOTKPHIBATEJISA IBOJIIONNOHHONH Teopun. OAHAKO moc/jieHee He TOJbKO HETOYHO, HO M
HCTOPHYECKH HeCHpPaBeNIMBO MO OTHOUIEHUIO K JAPYIMM Y4YeHbIM, NpeAllecCTBEHHHUKAM H
coBpeMeHHuKaM JlapBuHa, 4TO M J0Ka3biBaeTcs B MNYOJMKYeMOM B HalleM 3 KypHaje
o4YepeHOM «IBOJTIOIMOHHOM O4YepKe» U3 roTOBslIelics K e4aTH KHUTY H3BECTHOI0 Y4eHOr 0
u ucropuka Hayku B. H. Coiipepa «IBo/1ronuoHHasI Hes] H MAPKCUCTBD».

Yapns Hapsun poauics 12 gespanst 1809 r. — B rox Beixoga B cBeT «Dminocohuu 300JI0THI
Kana barucra Jlamapka, B KOTOpoil Obuia TOAPOOHO H OOCTOATEIBLHO W3JIOKEHA IepBast
SBOJIOIMOHHAS TEOPHSL.

VYcnexamu B mkosne [apBun He Onuctan. B koutemke nema Takke UM HEBAXXHO, U B KOHIIE
KOHLIOB oTell oTnpaBui ero noganeiie — B lllotnannuto, rae B oktabpe 1825 r. 16-neTHumit
IOHOIIAa Hayaj y4YUThCS HAa MEIUIMHCKOM (akynbTere DAMHOYPICKOro yHHUBEpCUTETa (Takoi
BBIOOp Oyaylel CrIenualibHOCTH ChIHA OBbLT HECIy4aHBIM — €ro OTeIl ObLI MPEeyCIeBAIOIIUM
BpauoMm). Uepes nBa rojaa crtajio siCHO, 4To Bpaya u3 Yapmnza He momyuutcs. [locmenoBan HOBBII
MEepeBOJl — Ha 3TOT pa3 B JPYroll 3HaAMEHUTHIH yHUBepcuTeT, KoMOpumxckuid, HO yke Ha
6orocnoBckuii (hakynpTeT. O6 yuebe Tam cam Yapi3 BCOMUHAI: «...BpeMs, KOTOpOE 51 IIPOBEII B
Kam0Opuke, Obulo Becepbe3 MOTEPSHO, U JIaXke XYKe, 4eM MOoTepsiHo. Mosi cTpacTh K pyXKeiHo
CTpenbOe M O0XOTe ... NpHUBEIa MEHS B KPYXKOK .. MOJOJBIX JIIOJIed HE OYeHb BBICOKOM
HPaBCTBEHHOCTH... YaCTEHBKO MBI ITUJIM HE B MEPY, a 3aTEM CJIEJOBAJIN BECEIIbIE TIECHU U KapThl. ...
3Hat0, YTO MHE CIIEJOBaJIO OBl CTBIAUTHCS IMPOBEAECHHBIX TaKUM 00pa3oM JHEW U BEYEpOB,
HO HEKOTOPbIE U3 MOUX JIpy3el OblIM TaKue MUJIbIE MaJlble, 1 BCEM HaM OBLJIO TaK BECEIIO, 4TO 5 U
Tenepb BCIIOMUHAIO 3TO BPEMS C YA0BOJIbCTBUEM).

Hakonen, Bmae 1831 r. JlapBuH crman sk3aMeH Ha cremneHb OakamaBpa. EMy momaranock
IpOyuuThcss Ha (akylabTeTe ele JBa CEMecTpa, HO COOBITHS IOBEPHYJIHUCh HHAUe.
Bocrmosip30BaBIIMCh peiKOW BO3MOYKHOCTBIO, OH HAHSJICS, BOINPEKU KEJIAHUIO OTIA, Ha CYAHO
«burnpy, oTpaBisgBIIeecs B KPYroCBETHOE MyTENMIECTBUE M0 KoMaHA0u kanutana Podepra Ouir-
Posi2. BoGssanHoctn J[apBMHA KAK HATYPATHCTAa BXOXHI COOp JKMBOTHBIX, PACTCHHIl M
reojioruyeckux ooOpasuos. 3a nath Jyer [lapsun mocetun FOxHyto Amepuky, octpoBa Tuxoro
Oxkeana, HoByto 3enanauto, ABCTpaiio U Ipyrue TOUYKH 3€MHOTO I1apa.

[IaTunernee KpyrocBeTHOE NyTEUIECTBUE MOJOLLIO K KOHLY 2 okTsiOps 1836 r. Temepn
JlapBuHY HaJUIeKaja0 MPUCTYIUTh K ONMHMCAHUIO COOPAHHBIX KOJUIEKIUM U MyOIHMKaIMU TaHHBIX O
noe3ake. Yepes Tpu roja Bbla ero nepsas kuura — «llyremectsue Ha kopabae burnb» (wiun
«/IHEeBHUK W3bICKAaHUI»), cpa3y IpHUHECLIAs MOJOJOMY aBTOPY OrPOMHYIO HOMYISPHOCTh. Y
JlapBuHa OKa3zajcs PEIKHil JAap paccKa3zyhka, YMEBIIETO PACI[BETUTH JETAIH M COOBITHSA, Taxe
HE OYEHb 3aHUMATENIbHBIE C [IEPBOTO B3IJIAA.

Bce nauanoch ¢ Maabtyca?

Korpma J[lapeun BrmepBble 3agymarcss Hajx npobiemamu sBojrounn? CamM OH MHOro pas
YIOMMHAJI, 4TO K CBOEH HBOJIIOLIMOHHOMN runotese npuiiena B 1842 r. ¥ 4yTo €ro HaTOJIKHYJIA Ha 3Ty
UJICI0 KHUTA BEJIMKOTO aHTIMiCKoro ’xoHomucTa Tomaca Pobepra Manbryca «OmbIT 0 3aKoHE
HapooHaceneHus» (1798). ManbTyc moka3piBajl, YTO YUCICHHOCTh HACEJICHHWsI Ha 3eMJie pacTeT
CO BpEeMEHEeM B TEOMETPHYECKOW TPOTPECCHH, a CPEACTBAa CYIIECTBOBAHUS — JIMIIb B
apupmeTnueckoid. JlapBUH yTBEp)KIal, YTO O3TOT TE3UC IOpPa3Wi €ro, W OH MEepeBeN JTY
3aKOHOMEPHOCTh Ha BCIO TMPHPOJIY, TPEANOJIOKUB, YTO B HEHW Bceraa uper Oopbda 3a
CYIIECTBOBaHME, TaK Kak IS BCEX POXKIAIOUIUXCS HE XBATACT WCTOYHHKOB NHIIUA H CPEIbI
obutaHusl.

Tesuc o HamMYuM Tako OOpPHOBI MEXAY TMPEACTABUTEISIMH OJHOTO M TOTO JK€ BHUIA
(6Hympusuoosas 60pvba), Kak U MEXKIy OCOOSAMH Pa3HBIX BUIOB (Mexceudosas OOpbOa), ObLI
OCHOBHBIM HOBOBBeneHHeM JlapBuHa. OH 3asBHII, YTO SBOJIIOLUS MMPOUCXOAUT Ojaromaps oToopy
oco0ei, myure mpucrnocoOJIeHHBIX K BHEUTHEN cpene (ecmecmeennuiti omoop). Eciu mecta mon
COJIHLIEM JJsi BCEX POXKIAIOMIMXCS JEWCTBUTEIbHO HE XBaTaeT M cjabble mnorubaioT B
KOHKYPEHIIMA C CWJIBHBIMH, TO CTOUT KaKOMY-HHUOYAb OpPraHM3My CIIydailHO OKa3aThCsl OoJee
MPHUCIIOCOONICHHBIM K OKPY)KAaIoIIeH cpene, Kak eMmy OyneT Jierde BBDKUTHh W JaTh OOJIBIIEE IO
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KOJIMYECTBY MOTOMCTBO. Eciu ynydiieHHbIi npu3Hak OyJeT COXpaHeH MOTOMKaMH CUaCTIMBYMKA,
TO OHM HAYHYT TECHUTh MEHEE NPHUCIOCOOJICHHBIX K TaKOW Cpelne COopoaudeit, ObicTpee
pa3MHoOxkatbes. [Ipupona caenaer MalleHbKMM IIaKOK BIIEpeAd, a TaM, TJISHILb, MOSBUTCS €Ile
0oJiee yAawIMBBIM CHACTIMBYMK C elle 0oJiee COBEpUICHHBIM CTpOoeHUEM. 1 Tak — MUJUIMOHBI JIET,
MOKa CYIIECTBYET )KM3Hb Ha 3eMJIe.

Hap npobieMmaMu m3MeHUYMBOCTH BHAOB /lapBHH, IO ero cj10BaM, Ha4aJl 3alyMbIBAThCS
y:xke BO BpeMs IuiaBaHusi Ha «burie»: «5 mpumes K MbICIH, YTO BH/Ibl, BEPOSITHO,
U3MEHAATCS, M3 [JaHHBIX MO reorpaguuyeckoMy pacnpeiejeHHI0 W T.I., HO B TedeHHUe
HECKOJILKUX JieT s 0ecCCHIbHO OCTAHABJIMBAJICH Ilepe] COBepPUIEHHOW HecnocoOHOCTBHIO
NpelI0KUTh MEXaHH3M, C IOMOLIBI0 KOTOPOI0 KaKAash 4YacTh KaXKIOr0 M3 CO3JaHMil
0Ka3bIBAJACH NMPUCIOCO0JIEHHOH K yciaoBUAM UX :ku3Hu». Unes Jlamapka o mocreneHHoM
COBEpPIIEHCTBOBAHUM BHM/J0B CTAJIa K 3TOMY BpPeMEHH A0CTATO4YHO momyJsipHoii. [logo0Ho
TOMY, KaK KAl [J0J0MT KaMeHb, NOBTOpPSIBIIMECH /eCATHJIETHSIMH YTBepiKIeHUsl O
eCTeCTBEHHOM Pa3BUTHM, NOSIBJEHHNU HOBBIX BUAOB JIeJIAJIHM CBOe [1eJI0 M NPUYYaJIH JIoaeil K
MBIC/IH 0 IONYCTUMOCTH IBOJTIONUH. YMECTHO BCIOMHUTHL M benmkamena ®@paHkanHa ¢ ero
TE3UCOM O 4eJIOBeKe, IPeBPAaTHBIIEMCS] B TAKOBOI0 U3 KMBOTHOIO0 0J1aroapsi Npou3BOJCTBY
opyauil Tpyaa, u 3HamMeHMTOro aeaa Yapuasa, Jpasma /lappuHa — Bpada u myOaumucra,
U3J10KMBIIET0 B CBOEM COYMHEHMH «300HOMHS, WJIHM 3aKOHbI OPraHMYecKON KUHID
(1795 r.) ngero opraHuv4ecKoro nmporpecca.

JlapBUH HEOJHOKPATHO MTOBTOPSUT (B TOM YHCIIE, HAa CKIIOHE JIET B «ABTOOHOTpadun»), 4TO HACS
0 €CTeCTBEHHOM oTOope o3apwia ero B okTsO0pe 1838r., xoraa emy momaja B pyKM KHHra
ManbTtyca. OgHako nepBblii HAOPOCOK CBOEH THUMOTE3bI OH SIKOOBI CAENIaj HE TOT/A K€, a JIUIIb
cinycts 4 roga, B 1842 r. Dta pykonuch, 4acto yrnomuHaemasi J[apBUHOM B MHCBbMAaxX K JAPY3bsM,
IIPH €r0 KU3HU He ObLIa OMMyOJIMKOBAHA.

Vxe nocine cmeptu JapBuHa ero cbiH @piaHcuc uzgan kHUrY «OcHoBbl "[IpouncxosxneHus
BUJIOB"», B KOTOPYIO BKJIIOUMJI JIBE paHEE HEU3BECTHBIE PYKOIMCH OTLA — YIMOMSHYTBIN BBIIIE
nepBblii HAOPOCOK IunoTe3bl Ha 35 crpaHunax (sikoObl HamucaHHBIM oTHOM B 1842 T.) UM Ooisee
npoctpannbiii (Ha 230 c.) Tekct, nomeueHHbI 1844 1. [Touemy 3Tu pabOTHl HE OBUTH HareYaTaHbI
P KU3HU aBTOPA, XOTS, KAaK Mbl YBUJIUM Jajbllle, B 3TOM ObLIa OCTpasi HEOOXOAUMOCTb, TENEPh
YK€ Y3HaTh BPS/ JIM BO3MOXKHO.

Heony0.1ukoBaHHbIE pyKONIMCH

K 1842-1844 rr., 3a Te pgecaTuneTsi, KOTOpble MPOTEKIM C MOMEHTa OIyOJIMKOBaHUS
Jlamapkom ero Tpyza o0 D3BOJIONUHM, B OHMOJOIMM HAKOMUIOCH MHOTrO (hakToOB, BIIOJHE
YKJIa/bIBAaBIIUXCA B PYyCJIO 3BOJIIOLMOHHBIX HpelcTaBieHuil. Mnpes ykpenumnach, a oOLIecTBO
CO3PEJIO JUIsl €€ BOCIPUSITHUS.

OO0 3TOM CBHUJETENBCTBYET €lIe OJIMH, Kypbe3HbIi, npumep. B 1843 u 1845 rr. B Anriuu ObL1
OnyOJIMKOBAaH 2-TOMHBIM TpyJ aHOHMMHOTO aBTOpa «Ciembl eCTeCTBEHHOW HCTOpuN». B Hem
u3narajgach ujaes o0 3BOJIOLUHU JKMBOI'O MHpPA, YKa3bIBaJIOCh HAa CBSI3b MEXIY POJCTBEHHBIMU
BHUJIaMH, aB KayecTBE NPUYMHBI M3MEHEHMs] BUJOB Ha3bIBaJach pOJIb DJJEKTPUYECTBA U
MarHeTusMa B 3TOM MPOIiecce.

ABTOpP IPOBOANI TAKYIO AHAJIOTHIO: METAINIMYECKUE OMMIKH 00pa3yloT XapaKTEepHYIO0 KapTHHY
Pa3BETBIIEHHOrO CTEOIs] pacTeHUsT BOKPYr OJHOTO KOHIA 3JEKTPUYECKOrO IMPOBOJHUKA WM
MIOJIFOCa MarHuTa U KapTuHy, 0oJiee MOX0XKYI0 Ha KOPEHb pacTeHusi, — BOKpYT japyroro. [loatomy
HeNb3s UCKIIOYUTh, YTO PACTEHUSI BO3HUKIM UMEHHO TaKUMH, H0O B UX (OPMUPOBAHUU MPUHSIIN
ydactue 3jeKTpuueckue cuiibl. HecMoTps Ha Takue MOBEPXHOCTHBIE CYXKICHMsS, aBTOpP CO3/ajl
MIPOM3BECHNE, YUTABLIEECS C HEOCIa0EBAIOUIM HHTEPECOM.

Omua w3 mpusitenedt [apBuna, nucarens u myonunuct Pobepr YembGepc, mpucian emy
SK3EMIUISP HAllyMEBIIECH KHUTHM, W JlapBUH C MHTEpEeCOM €€ 4MuTal. Yepe3 MecTh JET IMocie
BBIX0/Ia KHUTH CTaJIO SICHO, YTO €€ aBTOPOM M ObLT TOT cambiii Uembepc.

K 1844 r. otHOCHTCSt O11HO TMCcbMO J[apBHHA, TPOIMBAIOIIEE CBET HA TO, YTO OH CaM MMEHHO B
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3TOM TOJly HayaJl IpujaBaTh CBOUM pa3lyMbsiM 00 3BOJIIOLUU OIPOMHOE 3HAUYEHUE, Yero He ObLIO0
panbure. OH Harmcan 5 mioHst 1844 r. IIMHHOE NMHCHMO CBOEH sKeHe DMME2, B KOTOPOM B
BBICIIPEHHUX BBIPAKEHUSIX W3JIaraj CBOIO BOJIIO: B CJIy4ae €ro BHe3amHOM cMmeptu uctpatuth 400
(GyHTOB Ha JOBEJIEHUE /IO 3aBEPIICHHOI0 BU/IA TOJIBKO YTO 3aKOHYEHHOH PYKOIHUCH 00 3BOJIIOLIUU
(3amanue OBLIO IETATM3UPOBAHO — MOJA00PATh HAICKAIINE PUMEPHI U3 OTMEUYCHHBIX JlapBUHOM
KHUT, OTPENaKTUPOBaTh TE€KCT U T.H.). C Apyroil CTOpPOHBI, IMEHHO B SHBape TOrO K€ roja B
nuceMe K 6otanuky Jlxo3edy I'ykepy, ceiny aupexkropa KoposneBckoro OoTaHMuYecKoro cajaa u
35TIO TOTJAIIHETO marpuapxa reojorun Yapimsa Jlaitens, JapBuH cooOmus, 4To pa3MbIIUISET Ha
po6JIeMO U3BMEHUYUBOCTH BHUJIOB.

[Touemy Brapyr [apBuH pewmunna oOpaTUThCS K KEHE CO CHelUalbHbIM MocianuemM? OH
NEMUCTBUTENBHO B 3THU I'OJIbI KAJIOBAJICA HA 30POBbE (AMAarHO3 He ObLI MOCTAaBJIEH, U OH OCTaBaJICs
6ospHBIM Ha mpoTshkeHuu eme 40 (1) ner). Kazanock Obl, €ciii OH Tak TOPOXKUI CBOCH 3ayMKOMH
00 »HBOJIIOLIMM, YTO TOTOB OBLI TPaTUTh JAEHbIM Ha YIUIATy TOHOPAapoOB H3 OCTaBIISIEMOIO
HACJIEJICTBA, TO JOJDKEH ObLI1 Obl pacxo/0BaTh BCE JIOCTYIHBIE CHIJIBI M BpEeMs Ha JIOBEICHHE
TJIaBHOTO TpyZAa 10 (uHambHOTO 3Tana. Ho Hudero momo6Horo He mpouzonuio. OaHy 3a Ipyroit oH
W3/aBaJ TOJICTBIE KHUTM O 4YeM YrojaHo, HO He 00 »Bomtonuu. B 1845 1. BBIIUIO BTOpOE,
NepecMOTpeHHoe u3jnaHue «J/lHeBHMKa mnyremecTBudi Ha burne», B 1846r.— TOM O
reojioruyeckux HaomoeHusx B KOxuoi Amepuke, B 1851 r. — moHorpagusi 00 yCOHOTHX pakax,
3aTeM KHUTA O MOPCKHUX YTOYKax U T. JI. A 04epK 00 IBOJIIOIIMYU TaK U Jiexkan 0e3 IBrKeHus. Yero
BeDKuAN [apBun? [louemy Gossics mpeaath CBOU TPy KpUTHKE KoJuter? MoxeT ObITh, omacasics,
YTO KTO-TO Yy3p€eT B €ro Tpyle 3aUMCTBOBAHHME U3 YYXHX pabOT 0e3 CChUIOK Ha HCTHHHBIX
aBTOPOB?

UYro [apBuH, npaBja, ienaj, Tak 3TO 4aCTO HAIIOMUHAJI CBOUM BBICOKOIIOCTABJIEHHBIM JPY3bsM
B IIUChbMAax, 4TO BCE CBOOOJHOE BpeMs YMOTpeOisieT Ha OOAyMbIBaHHE MPOOJIEMBI SBOJIOLMU.
HekoTtopeim agpecatam /lapBuHa Obl1 U3BECTEH €0 TJIaBHBIM TE3MC B CaMbIX OOLIMX YepTax: JUIs
BCEX POXKJAIOLIMXCS HE XBaTaeT 3alacoB IHIMU, BOJAbI M IPOYUX CPEACTB CYIIECTBOBAHMUS,
B JKUBBIX COXPAHSIOTCS JUIIb T€, Y KOIO €CTh IMOTEHLUMAaN [yl BbDKHMBaHUA. VIMEHHO OHU U
o0ecreunBaroT NPorpecc B )KUBOM MUpE.

OaBapa BJuT U ero ujaest ecTeCTBEHHOT0 0TOOpa

CroponHuku /lapBuHa OOBSICHSUIN MO3KE TaKyl0 CTPAHHYIO €ro HETOPOIUIMBOCTh C U3JaHUEM
TpyZaa 00 3BOJIIOLIUU TEM, YTO OH OyATO Obl ObLT A0COJIFOTHO YOEK/IEH B TOM, UTO 3Ta UAES HUKOMY
B T'OJIOBY NIPUHTH HE MOTJIa, IOYEMY U CIEUIUTh C MyOJIMKallMed TUIOoTEe3bl pe30Ha He ObLIO, XOTs
npy3bs mnoTopamyuBaiv [lapBuHa ¢ mneuvataHueM OToW  paboOThl. ODTO CTajNO SCHO U3
OmyOJMKOBAaHHON yxke mocie cmeptu JlapBuHa coxpaHuBLIeicss nepenucku (cbiH DpaHcHC
COOOIMII, YTO €ro OTel| HEe pa3 TUIATEebHO IMPOCMATPUBAJI BCIO CBOIO KOPPECHOHICHIMIO U
n30MpaTeabHO CHKUTAJl YaCTh ITUCEM).

OpHako BpsAJ JM TOJIBKO HEMOKOJIEOMMOW YBEPEHHOCTbIO B CBOEH OPUTrMHAIBHOCTH
obObscHseTcs Takoe noBeaeHue Japsuna. B 1959 r., Bo Bpemsi mpa3THOBAaHUS CTOJIETHETO FOOMIIES
BbixoZa B cBeT «lIpoucxoxxneHuss BuIOB», npodeccop antpononoruu IleHcunbBaHCKOTO
yHuBepcurera Jlopen DOiicnu 3asBui, uro y JlapBuHa ObUIM JIpyrHe€ OCHOBAaHUS HE CIEIIUTH C
MyOJUKaIMel BOTIONMOHHON THUIMOTE3bl B TEUEHHUE MOYTH ABAANaTH JjeT. [lo mHeHuto Diciwu,
KOTOPBIM MpOBEN OrPOMHYIO MOUCKOBYIO paboTy, JlapBUH HE CaMOCTOSITENILHO MpULIEN K HAee
00pbObI 3a CyIIECTBOBaHHE, a 3aMMCTBOBAJI €€, IPUUYEM BOBCE HE Yy dKOHOMHCTa ManbTyca, a'y
M3BECTHOTO B T€ TOJIbI OMosiora DnBapaa biaura, muuno 61au3ko 3HakoMoro [lapBuny.

biutr Op11 Ha Tonm Monoxe [lapBuHa, poc B OeqHON ceMbe M HM3-3a TPYAHOTO (HPMHAHCOBOTO
MOJIOKEHUSI CMOT 3aKOHUYUTh TOJIbKO OOBIYHYIO IIKOJy. UToOBl oOecrneuuth cedsi, OH ObLI
BBIHYXJIEH NONTH paboTaTh, a Bce CBOOOJHOE BpeMs MPOBOJAMI 3a UYTEHUEM, YCEPAHO MOCELall
noHnoHckui bpuranckuit myseit. B 1841 r. on nonyunn mecto xpanurens Mysest Koponesckoro
Azuarckoro o6mectsa B benranuu u nposen 22 roga B Muauu. 31ech UM ObUIM BBIIOJHEHBI
nepBoKiIaccHble uccienoBanus npupoabl lOro-Bocrounoit Asum. B 1863 r. wu3-3a peskoro
YXYALIEHUS 30pOBbs OH ObLI BBIHYKJIEH BEPHYThCS B AHIJINIO, TJie CKOHYaics B 1873 .

B 1835 u 1837 rr. baur nanedaran B «KypHase €CTECTBEHHON HCTOpPUM» JABE CTaThH,
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B KOTOPBIX BBEJ MOHATHS OOPHOBI 3a CyIIECTBOBAHUE U BHDKHBAHUs 00Jiee TMPHUCTIOCOOIICHHBIX K
cpene cymectBoBanusa. OpHako, corjacHO biauTy, oTOOp uIeT He B HampaBJICHUH Bce Oolee
YIIy4IIEHHBIX CYIIECTB, MPHOOPETAIOIIUX CBOMCTBA, JAIOLIME UM IPEUMYILECTBAa IEpe] YxKe
CYLIECTBYIOIIMMHU OpraHU3MaMH, a COBCEM HHAYe.

3amaua oT6opa, mo bauTy, — coxpaHeHHWe HEW3MEHHOCTH OCHOBHBIX MpHU3HAKOB BHUAAa. OH
moJjaraj, 4YTo BCSIKME€ HOBBIE HM3MEHEHHUS OpraHoB (ceilyac MbI Obl Ha3BajdM WX MYTAIlASIMH)
HE MOTYT TPHUHECTU YEro-aubo MPOTrPEeCCUBHOIO YK€ CYIIECTBYIOUIUM BHUAAM, XOPOIIO
MPUCIIOCOOUBIIMMCS 3a MUJUIMOHBI JIET K BHEIIHEN cpene. M3mMeHeHust OyAyT TOJIBKO HapyllaTh
XOpOIIIO OTIAKCHHBIH MEXaHWU3M B3aWMOJICHCTBUS Cpebl U OpraHu3MoB. [103TOMy Bce HOBHUKH,
HEMHHYEMO HCIIOPUYEHHBIE BO3HUKIIMMH B HHUX PAcCTPOUCTBaAMH, OyIyT OTCEKaThbCsS OTOOpPOM,
HE BBIJIEP)KAT KOHKYPEHIIMU C XOPOIIO MPHUCTOCOOJICHHBIMU TUMUYHBIMH (DOPMaMU U BBIMPYT.
Takum o6pazom, bt mpuMeHwI1 MPUHITUIT 0TOOPA K JUKOU MPUPOJIE, XOTsI 0TOOPY ObLia mpuaaHa
KOHCEPBATHBHAS, @ HE CO3M/IATEIbHAS POTIb *.

JlapBuH He MOT He 3HaTh padoT biuTa: OH nepxan B pykax HoMepa KYpPHAJIOB C €r0 CTaThSIMU U
uutupoBan ux. OH mucan, ¥ He pa3, 4TO BHUMATENbHO M TINATEIbHO IMPOCIEAWSI 33 BCEMH
nyOIMKaIUSAMU, KaCaloUIMMUCS BOIIPOCOB Pa3BUTHUS KU3HU Ha 3emiie, U 0COOEHHO — 3a OJIM3KUMHU
emy no ayxy. OH muTuUpoBal K TOMY K€ MHOTHE JApyrue padborel biura, Bo3naBas IOJDKHOE
3aciayraM CBOETO KOJUIETH, MO3TOMY HHUKAaK HE MOT MPOWTH MHUMO €ro paboT O €CTeCTBEHHOM
otOope. OIHaKO OH HU pa3y HE COCNAJCS Ha Ty CTaThIO, B KOTOPOU BIUT UeTko U SICHO M3JI0KUI
uJe 0 6opr0e 3a CyIEecTBOBAHME U O €CTECTBEHHOM O0TOOpE.

Bynyuu ropaenom u, kak cuutanu DUCIH U PSAI IPYTrUX UCTOPUKOB, OJCPKUMBIM MaHUEH HU C
KeM He pa3iensieMoil ciaBbl, JlapBUH MOT BOCHOJIB30BAaThCS MPUHIUNUAAIBHBIMU TOJIOKEHUSIMHU
bnuta, nocne yero Hauaa NpuUBOAUTH CBOM 3amucH B nopsaok. K 1844 r. on aelicTBUTENHRHO MOT
MOATOTOBUTH JOBOJHHO OOBEMUCTYIO PYKONHMCHh OO 3BOJIOLMH, HO, NMOHUMAas HEJIOCTATOUYHYIO
OpUTMHAJILHOCTh CBOET0 TpyJa B KpaeyrojibHOM BOMPOCE €CTECTBO3HAHMS, BBIKHIAN, TAHYI
BpeMsi, HaJesCh, 4YTO KaKUe-TO OOCTOSTENIbCTBA YTO-TO HM3MEHSAT B MHUpPE U IO3BOJIAT €My
«COXpaHUTh JUIO». VIMEHHO mo3TOMY B «ABTOOHOrpaduu» OH elie pa3 MOBTOPUI: TOIYKOM K
Pa3MBIIIEHUIO O POJM €CTECTBEHHOro OTOOpa MOCHYXWiIa JUid HEro Juilb KHura Manbryca.
Cocnarbcs Ha SKOHOMMCTA, a HE HA OMOJIOTa, TOBOPUBILIEIO O €CTECTBEHHOM OTOOpe B MHpeE
YKUBBIX CYIIECTB HECKOJIBKUMHU T'OJIaMH paHblle, ObIJI0 0€301MacHO, BeIb MPUOPHUTET B IPHIIOKECHUN
HSKOHOMMUYECKOT0O aHAJIM3a K CUTYyallul B OMOJOTMYECKOM MUpPE OCTaBajcs 32 OMOJIOrOM, TO €CTh 3a
HUM CaMHM.

Ho u B 3TOM yTBEpXKICHHH NOTOIIHBIE MCTOPUKH HAIUIM HATSHKKY: XOTA JlapBUH M ykaszan
TOYHYIO JaTy, KOI/ia OH mpoyes KHUry Manetyca (oktsi0pb 1838 1.), HO HU B ouepke 1842 r., HU B
6osee obobemuctoMm Tpyae 1844 r. on Ha Manbryca, Kak Ha TOJTOJIKHYBIIETO €ro K HJEe
SBOJIIOIIMM, HU pa3zy HE cocjalics, U B TOM MECTe, TJie OH €ro yrnoMsiHyJ, peyb L1a BOBCE HE 00
ujee KOHKYPEHIUH.

Dlicay Hallen elle HECKOJbKO TaKUX e cilydaeB, korja JlapBuH HenenukaTHO oOowiencs co
CBOMMH TMPSIMBIMU TIPEANICCTBEHHUKAMH M TEM OTYAaCTH TMOATBEPAWSI TIPaBOTY MHEHUS,
BbICKazaHHOTO eme B 1888 r. mpodeccopom Xwroronom u3 Jlyonmna o B3risgax JlapBuna
OTHOCHTEIILHO MPOUCXO0KICHHS BUIOB: «Bce, yTo ObUIO B HUX HOBOTO, OBUIO OMHMOOYHBIM, a TO,
YTO OBUIO MTPABUIIBHBIM, OBLIO YK€ U3BECTHOM.

Bunumo, 3TuM 1 00bsICHsIETCA 3aralouHblil GakT HexxenaHus lapBuHa B TeyeHue noutu 20 get
MyOJIMKOBATh TPYA O MPOUCXOKICHUU BUIOB.

JBOJIIOLMOHHBIE B3IJIsAbl Ab(pena Yoiieca

Bo3moxHO, 3TOT TpyJ npojosikail Obl U Jayblie ocTaBaThesl B cyHAayke JlapBuHa, eciu Obl B
OJIMH W3 JTHEH He MPOU30ILI0 COOBITHE, 3aCTABUBIIEE €T0 CPOYHO M3MEHHUTH mo3uiuio. B 1858 r.
OH TOJIY4HJI 110 10YTe paboTy CBOETro cooTedecTBeHHUKa — Albdpena Yosuieca, HAX0IUBILIETOCs
B 3TOT MOMEHT BJainu oT AHrimu. B Hell Yosec uznaran Ty ke UICI0 O POJIM €CTECTBEHHOTO
otOopa 11 IPOrPECCUBHOM 3BOITIOLUU.

N3 utenuss pabotel Yosuieca JlapBUH TOHsUI, YTO €ro KOHKYPEHT pa3padoTall THUIIOTE3Y
ABOJIIOIMH Jake 0oJiee MIUPOKO, YEM OH caM, MOCKOJIbKY BKJIIOUMI B aHAJIU3 HE TOJILKO MaTepual
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[0 JIOMalIHUM KUBOTHBIM, KOTOPBIA MO NMPEUMYLIECTBY MCNOIb30BaN J[apBUH, HO U MOYEPIIHYI
(dakTel B 1ukoi mpupoje. JlapBruHa 0COOEHHO MOPA3UiIo0, YTO TJIaBHBIC (OPMYITHPOBKU Yoiuieca
ObUIM M3JI0KEHBI TEMU KE CIIOBAMH, YTO M B €r0 «0YEepKE 3BOJIOLUNY», IPUYEM HUMEHHO Y OJulec
ccputasicss Ha ManbTyca.

Kak mormno ciayduThes, 4TO KOHKYpEHT omucai To ke camoe? Anbdpen Paccen Yomnec (1823—
1913) B TeueHne MHOTHUX JIET cOOMpall HayyHble KOJIJIEKIUU B SKCIIEAUIMAX HAa peKax AMa30oHKa U
Puo-Herpo, na ManaiickoM apxurenare u B Jpyrux Mmectax (MM Oblia coOpaHa KOJUIEKIIMS,
conepskapias 125 Teic. OOTAHUYECKUX, 300JIOTUYECKUX U T'€0JOTUYECKHX 00pa3LoB; COCTABIEHBI
cioBapu 75 Hapeuuil U T. A.). 3alyMbIBaThCsA HaJ NpOOJIEMON MPOUCXOXKACHUS BUAOB Yoiliec
HayaJl o4TH OJHOBpeMeHHO ¢ JlapBuHoM. Bo Bcskom ciyuae, yxe B 1848 r. B muceMe cBoemy
npyry, nyremectBeHHUKY ['enpu baiitcy, on nucan: «Mue Obl XOTeI0Ch cOOpaTh U JOCKOHAJIBHO
U3YYUTh IMPEACTaBUTENEH KaKOoro-HUOYIb OJIHOTO CEeMEICTBa, rIIaBHbIM 00pa30M C TOUKH 3PEHHUS
MIPOUCXOKIACHUS BUJIOBY.

CrpaHHO, 4TO HCCIEIOBATEISIMHU JapBUHU3MA KpallHE PEIKO YINOMMHAETCS Ba)KHEWUIIWHM ams
MOHUMaHUs (POPMHUPOBAHMSI IBOJIIOLIMOHHBIX B3MIAA0B Yoiuieca (akrt, uto B ceHTsi0pe 1855 1., 3a
yeTbipe roja o nepBoro uznanus «lIpoucxoxxnenus Bunos» JlapBuHa, Yosuiec HameyaTal B
«Annals and Magazine of Natural History» ctarbio noj HazBaHueM «O 3aKOHE, PeryJupyrouemM
MOSIBJIEHWE HOBBIX BUAOBY». B Hell Yosuiec He TONBKO BBICTYIWJ C 3asBJICHUEM O CYIIIECTBOBAaHUHU
Ipolecca 3BOJIIOIMM BUJOB, HO M yKa3al Ha pojb reorpa@uueckoil M30JSUUH B CTAHOBJIEHHUU
HOBBIX pazHOBUAHOCTEH. OH copMynupoBan fgaxe 3akoH: «[losBIeHNe Kax10ro BUIa COBIAAAET
reorpauueckd U XpOHOJOTUYECKH C MOSBJIEHUEM OYEeHb €My OJM3KOro M MpeAlIeCTBOBABIIETO
Buma». Jlpyroit ero Tesuc Obul Takke cymecTBeH: «Buasl oOpa3yroTcs 1o IUTaHy
MPEIUIECTBYIOIUX)». JTU 3aKII0UYEHUS OH OCHOBBIBAJI HE TOJILKO HA JAHHBIX U3yUEHMS KOJIEKLINN
COBPEMEHHBIX €My BUJIOB, HO M UCKOTIA€MBIX (hOPM.

A.Yoiulec, XOpowmo 3HABIIMH [JUKYKH MNPHPOLY, 4YepnajJ MpHMepbl H3 CBOHX

JIKCNEeIUIUOHHBIX HalOawaeHuil. Bo BBenenuu Kk cBoeil kHure «/lapsunusm...» (1889) on
Hanumer: «CaadbiMm MecToM B Tpyaax JlapBuHa Bceraa CcyuTadoCch TO, YTO OH
NMPEeUMMYIIECTBEHHO OCHOBBIBAJ CBOI0 TEOPUI0 HA SIBJICHHUSAX BHEIUHeH H3MEHSAEMOCTH
OJIOMAIIIHEHHBIX ’KMBOTHBIX M KYJbTYPHbIX pacteHuii. IloaTomMy s mocrapajica HaWTH
NMPOYHOe 00bSICHEHHUE ISl €er0 TeOPHH B (PAKTAX M3MEHSIEMOCTH OPraHU3MOB B €CTeCTBEHHBIX

YCJIOBHSIX»
Yosuec, Kak BOJAUTCS B HAYYHOW Cpejie, pa3ociiall CBOK CTAaThIO KOJUIEraM-OMoJioraM, U B MX
yucine — JlapBMHY, KOTOpOrO BBICOKO IIEHHJ 3a OIHMCaHWE MyTeumecTBUs Ha «buriey.

[lyrenmiecTBEHHUK U HATYPAJIUCT, Y OJUIEC XOPOUIO MOHUMAJ, HACKOJBKO TPY/JHA 3aJa4ya OMUCAHUS
MOHOTOHHBIX I€PEE3/I0B C MECTa Ha MECTO U MOBTOPSAIOIIEHCS W30 JIHS B JIEHb JeSATEIbHOCTH. J[Ba
BUJIHBIX yueHbIX — Jlaiiens u biut — takke oOpaTunu BHuMaHue JlapBuHa Ha cTaThio Youlieca,
o ueM [lapBuH cooOmrmi B muckme Yosuiecy oT 22 aekadps 1857 r.

JlapBUH TMOJIOKUTEJIIBHO OTO3BaJicsi O pabore Yoiuieca, U C 3TOr0O BPEMEHH MEXAYy HUMU
3aBs3ayiach nepenucka. Ho /lapBuH, HApO4YHO WM HEBOJIBHO, INPUTracWl 3HEPTUI0 Yoiuieca B
OTHOIIEHUU JajbHEHIIero o6ayMbIBaHus MPOOIEMbI IPOUCXOXKACHUS BUIOB, KOIIa B OJHOM M3
MrUceM Kak Obl HEB3HAUal COOOIIUI €My, YTO OH YK€ JaBHO paboTaeT HaJ TOW ke MmpobieMoi u
MUUIeT OOJIBIIYI0 KHUT'Y O IPOMCXO0KIEHUN BUJOB. DTO cOOOLIeHUE MTOAEHCTBOBAIO Ha YoJiuieca, O
4yeM OH Hamucajd B nucbMe baitcy: «S odenbp oOpagoBaH nuchbMoM JlapBuHA, B KOTOPOM OH
MUIIET, YTO COIJIACEH «IIOYTU CO BCSIKUM CIIOBOM» MOel paOoThl. Terneph OH MOArOTOBIISET CBOM
00JBIION TPy O BUAAX U PA3HOBUAHOCTSAX, MaTepuan Jyis KOTOPOro OH coOupaid B TE€YEHHE
20 ner. OH MOXeT n30aBUTH MEHA OT 3a00ThHI IMCATh HAJbBIIE O MOEH TMIIOTE3E ... BO BCAKOM
cllydae, B MO€ pactopsikeHHe OyayT MPeloCTaBICHbI €ro (GaKThl, U 51 CMOTY HaJl HUMHU paboTaThy.

Opnnako, Kak APYKHO CBHJIETEILCTBYIOT Bce Omorpadbl [lapBuHa, HeCMOTps Ha oOemiaHusd,
JlapBUH CBOMX TUIOTE3 M HMMEIOIIMXCS B €ro pykax ¢akToB YoJuiecy He nmpenocTaBuil. Tak,
BUJHBIN pycckuit Ouorpad [apsuna A.J[. HexkpacoB mumer: «..JlapBuH, ccbliasch Ha
HEBO3MOXXHOCTh B IHCbME€ M3JI0KHTh CBOM B3IVIAIbI, YMaJIuuBajd O Teopuu orbopa. Youuiec
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MpUIIENT K UAEe eCTECTBEHHOro oTOopa He3aBucuMo oT JlapBuHna.... be3 comuenus, [apBun B
CBOHUX ITMCbMAaxX HU OAHHUM CJIOBOM HE 0OMOIBHIICS HH O IIPpUHOUIIC 60pB6I)I 3a CYIICCTBOBAaHUEC, HU
0 COXpaHEHUU Haumbosee nmpucrnocoOneHHsx. 1 k 3Tum npunnunam Yoiiec npuiiena He3aBUCUMO
oT JlapBuHay.

Wrak, Yomiec cam copmyiaupoBajg TUIOTE3Y €CTECTBEHHOIO OTOOpa, W IMPOU3OILIO 3TO
25 sauBaps 1858 r., KOrgja myTENIECTBEHHMK HAXOJIWICS Ha OJHOM M3 OCTPOBOB MOJIYKKCKOIO
apxumnenara. Yosuiec 3a00J1el TSKEJION JIUXOPagKoil U B MPOMEXKYTKaX MEXIy MPUCTYIIaMU BAPYT
OTUYETJIMBO MPEJCTABIII, KAK MOXKHO MPUMEHMUTDH paccyxJeHue ManbTyca 0 mepeHaceIeHuu U ero
pOJIi B DSBOJJIOLMH. BCI[B €ClIin Mam,Tyc mpaB, TO MAHCHI MJIA JTY4YIICTO BBIXXHMBAHHWA BBILIC Y
OpraHU3MOB, Jy4llle MPUCIIOCOOIEHHBIX K YCIOBUAM Xu3HU! B «60prbe 3a cyiecTBOBaHUE» OHU
OJIep>KaT BEpX HaJl MEHee NMPUCIOCOOIEHHBIMH, AaayT OOJbIIee MOTOMCTBO, a3a CUET JIy4lIero
Pa3MHOKEHHS 3aiMyT 00Jiee MUPOKUN apeat.

[locne »Toit nmoragku B yme Yosuieca, MHOTO JIET pPa3MBILUISBIIEr0 HaJ IpoOieMaMu
M3MEHEHUsI BUJIOB, OBICTPO CIIOKMUJIACh 00Ias KapTUHA. Tak Kak OCHOBHBIMM (DaKTaMH OH YK€
pacrojiaraj, eMy He€ COCTaBWJIO TpyJAa CHEIIHO Ha0pocaTh TE3UChl CTATbU M TAKXKE CIIELIHO
3aBEPIINTH BCIO paboTy, JaB e sicHoe Ha3zBaHHe: «O CTPEeMJICHHH Pa3HOBHIHOCTEH OECKOHEYHO
YAAIATBCS OT IMEPBOHAYAJIILHOTO TUIA». OJTY CTaThl0 OH M OTHPAaBHJI C IEPBOMl ke OKa3uei
HapBuny, pocst momoub ¢ nmyonukanuei. Kak mucan Hekpacos, «Yomiec mocnan ee [lapBuny,
HAJesICh, UTO MPUJIOKEHUE MIPUHLINIIA «OOPHOBI 32 CYIIECTBOBAHUEY K BOIIPOCY O MPOUCXOKICHUU
BUJIOB Oy/IeT Tako# ke HOBOCThIO JUIsl JlapBuHa, KaK /1711 HETO CaMoro.

Opnako npeanosnoxeHue Yosuieca, 4to JlapBUH MOMOXKET MOMYJISpU3alMU ero padoTsl, ObLIO
OLIMOKOI M HaBcerja JIMIIWIO €ro BIIOJIHE 3aKOHHOTO MPUOPUTETA B ONMYOIMKOBAHUU IPUHLIMIIA
ABOJIIOIIMM ITyTeM 0TOOpa OpraHM3MOB, HanboJiee MPUCIOCOOIEHHBIX K YCIOBUAM cpeabl. [lapBun
HE TOJIbKO HHYEro He caenan i ObICTpod myOiMKanuu paboThl YoJiieca, HO M IMOCTapalics
MIPUHSTH BCE MEPBI, YTOObI YTBEPAUTH CBOE IIEPBEHCTBO.

Cnemnoe ooHaponoBanue padorsl lapBuna

[TomyuuB Tpyn Yosneca, JapBuH noHs1, 4yTo ero onepeauwin. [lokazarenbHo, 4TO B MUCbME K
Jlaitento oH mpu3Haics: «5 HUKOrJa He BUAET TaKOTO MOPA3UTENIbHOTO COBIAJACHUS; €CIU Obl Yy
Yomneca 6pu1a Most pykonuch 1842 roga, oH He cMOT OBI CAENATh JIydIlle COKpPAIIeHHOTO 0030pa.
Jlasxe ero Ha3BaHMsI COOTBETCTBYIOT 3ar0JIOBKAM MOUX TJIaBy.

VY3uHaB o coyuuBmeMmcs, n8a Apyra dapsuna — Yapn3 Jlaitens u Ixo3zed I'ykep, 3aHuMaBme
BBICOKO€ IOJIOKEHME B HAayYHBIX Kpyrax AHIVIMM, PELIMJIM CHACTU IOJIOKEHHE U IPEICTaBUIM
yieHaMm JIoHoHCcKkoro JIMHHEEeBCKOTO 00IIecTBa OJJHOBPEMEHHO U 3aKOHYCHHYIO paboTy YoJieca,
U KOPOTKYIO (Ha ABYX CcTpaHuykax) 3ameTky [lapBuHa «O CKIOHHOCTH BHJIOB K 0Opa30BaHHUIO
Pa3HOBUIHOCTEN U BUJIOB MOCPEJCTBOM €CTECTBEHHOT0 0TOOpa». O6a MaTtepuana ObUIM 3aUUTaHbI
1 mrons 1859 r. Ha 3aceganuu oOIeCTBa U 3aTEM OITYOJIMKOBAHBI TIO1 TOU J1aTOM.

JlapBuH Ha 3aceJaHUM He NpUCYTCTBOBal. BrlcTynaBmux Obuio asoe — Jladiens u I'ykep.
OmuH W3 HHUX C JKapoM, JAPYrol OoJiee CIAEPKAHHO pacCKa3ai, 4YTO ObUIM CBUACTEISAMH
TBOPUYECKUX MYK JlapBUHA U yOCTOBEPUIIM CBOMM aBTOPUTETOM (DaKT €ro MpHOpHUTETa. 3aceaHue
KOHYWJIOCH B Tpo0OBO# TulIMHE. HUKTO HUKAKUX 3asiBICHUN HE clienall.

K xoHny roma /lapBuH 3akoHumMi KHUTY «lIpoMcxoxkaeHHe BHIOB» M OIUIATHII €€ W3JIaHHE.
Kuaury naneuartanu 3a ne Henenu; Bech Tupax (1250 sx3eMIuisspoB) ObLT paCKyIUICH B OJWH JCHb.
JlapBHH CHEmIHO OIUIaTW/I BTOPOE M3JaHWEe, W 4Yepe3 Mecsl B mpojaxy nocrtynuio eme 3000
9K3EMILISIPOB; 3aTEM BBILLIO TPETHE U3JJaHUE, UCIIPABJICHHOE U JIOTIOJIHEHHOE, [IOTOM — YETBEPTOE
u T. 1. ms JlapBuna nmpruoOpesno orpoMHYIO OTYISPHOCTb.

Yoiutec, HeIMKOM NPUMUPHUBIIUICA € ITOTEpe npuopurera, uzgan B 1870 r. xkaury «Bxnag B
TEOPUIO €CTECTBEHHOro 0TOOpa», aB 1889 r. — orpomubiit (750 cTpaHUI) TOM, CUMBOJUYECKH
Ha3BaHHBIN «/lapBuHM3M. M3mo’keHWE TEOpUM ECTECTBEHHOTO OTOOpa M HEKOTOphIE M3 €€
TIPATOKEHHID 2.

OcHoBHasi 1eNb 3TUX KHUT 3aKiioydajgach B TOM, YTOObl IPOMJLIIOCTPUPOBATH IMpPHUMEpPaMU
MPUHIMI JIYYIIETO BbDKMBAHMS >KMBOTHBIX M pacTeHUU, OoJjiee MPHUCIOCOOTIEHHBIX K JaHHOU
cpene. JlapBuH B 00bIIECH MEpe UCIIOIB30BAJl MPUMEPHI U3 00JaCTH OJOMAIIHUBAHUS )KUBOTHBIX,
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BBIBEJICHUS IIOPOJ] CKOTA, JEKOPATUBHBIX MTHIL U PbIO, CEJIEKIIUU COPTOB PACTEHUH.

YMeCTHO BCIIOMHUTB, YTO Yoiuiec U paHee (B ctarbe 1856 T.) oTBepran 10Ka3aTeiabHOCTh
IIPUMEPOB 3BOJIIOLUM, MOUYEPHHYTHIX U3 chepbl N3MEHUYMBOCTU OJOMALIHEHHBIX IKUBOTHBIX,
CIpaBeJUIMBO YKa3bIBas, 4TO NPUCHOCOOMTENbHAs (aJanTHBHAs) M3MEHYMBOCTh Yy JOMAaLIHUX
KUBOTHBIX HE CylllecTByeT. Belb MMEHHO 4enoBeK OTOMpaeT Jyylliue A Hero (Gpopmel, a caMu
KUBOTHbIE HE y4acCTBYIOT B OopbOe 3a cymiectBoBaHue: «TakuM o0Opa3zom, U3 HaOMIOJEHUN HaJ
Pa3HOBUIHOCTSAMHU JIOMAIIHUX >KUBOTHBIX HEJb3sl CAEJIaTh HUKAKUX BBIBOJOB OTHOCHUTEIBHO
Pa3HOBUIHOCTEHN JKUBOTHBIX, )KUBYILHX B IUKOM COCTOSTHUN.

OTtHowmenne Jlapsuna k Jlamapky

JlapBuH HE ycTaBaj MOBTOPSITh, YTO €r0 B3TJISILI HE UMEIOT HUUETO OOIIEro ¢ JaMapKOBCKUMU,
Y Ha MPOTSHKEHHUH JKU3HU HE MEePecTaBall IypHO OT3BIBATHCSA O CBOEM BEIMKOM MPEIIIIECTBEHHUKE.
Bo3MoxHO, cama MBICIb, 9TO OH — HE NEPBBIA U 4TO 32 50 JIET 10 HEero T€ K€ MBICTHU YK€ ObLIH
BBICKa3aHbI (hpaHITy30M, TATOTHUIIA €TO.

B 1840-e rr. B mmcemax k ['ykepy OH He pa3 mucai 00 3TOM: «...HE 3HAI0 HHUKAKHX
CHUCTEMATUYECKUX COYMHEHUU 00 ATOM MpeameTe, Kpome KHUTH Jlamapka, HO 3TO — HacTOAIIas
IpstHBY; «Jlamapk... TOBpEAUII BOIPOCY CBOMM HEJICTIBIM, XOTSI M YMHBIM TPYAOM»; «Jla coxpaHut
MeHss HebGo oT raymoro JamMapKOBCKOTO «CTPEMJICHHSI K TIPOTPECCY», «IIPUCIIOCOOICHHS
BCJICJICTBUE MEJICHHOTO XOTEHHUS >KUBOTHBIX» W Tpouero». l[lpaBma, mocneanioro ¢paszy u3
MIPUBEJICHHBIX IIMUTAT OH BBIHYXICH OBbUI TPOMOJDKHTH cioBamu: «Ho BBIBOMABI, K KOTOPBIM
MIPUXO0XKY, HE OTIIMYAIOTCS 3HAYUTEIBHO OT €r0 BBIBOJIOB, XOTS CIIOCOOBI M3MEHEHHMs BIIOJTHE
pa3IUYHBI.

B omnom m3 mucem k Jlaifento, OTIpaBiICHHBIX MOYTH ABAALATHIO TOJAMHU TOKE, OH THCAI,
00CcyXxmasi 3HAYCHHE TpyAa CBOETO MpeamiecTBeHHHKA: «S cmoTpro Ha Hee (Ha «Dumocodwuto
300JI0THW» — TPHUM. aBT.), MPOYTS €€ CTapaTeIbHO JIBa pa3a, Kak Ha JKaJIKYI0 KHUTY, U3 KOTOPOH s
HE M3BJICK HUKaKO# 1oJib3bl. HO s 3Ha10, 4TO BBI 0OJIBIIIE BOCIIOIB30BAIUCH CHOM.

B o0meMm, kak mucan pycckuil uccienoBaTenb AapBuHu3Ma Bi. Kapnos, nepBonauanbHO
«Jlamapk ObUT 4yx7 ¥ Majo NoHsATeH JlapBUHY, KaK MpeACTaBUTEIb APYroro CKiaga yma, Kpyra
WJICW, IPYrol HaMOHAJIBLHOCTHY. TeM HE MEHEee MPUHIMITHAIBHOTO CXOACTBA B KHUTax Jlamapka u
HapBuna Obut0 O0sBINE, yeM paznuuuil. O6a aBTOpa OBUTM €AMHBI B IIEHTPATLHOM BOIPOCE —
MPOBO3IJIAIICHUH TPUHIMIIA MPOTPECCUBHOTO Pa3BUTHUS BUIIOB, M 00a 3asiBISUIM, YTO HMEHHO
HEOOXOJUMOCTh JIy4Ille COOTBETCTBOBATh TPEOOBAHMSAM BHEIIHEH CpeIbl TOHY)KIAE€T BHUIIbI
MIPOTPECCUPOBATH.

Jlaxke OCHOBHBIE€ TPYIIIBI MIPUMEPOB, MCIOJIL30BAaHHBIX JlapBHHOM, COBNAJAIA C MPUMEPAMHU
Jlamapka (mopomsl coOak, MOMAalIHUX ITHIl, CagoBbie pacteHus). Tonbko JlapBuH crapancs
MPUBECTH KaK MOXXHO OOJIbIIE MPUMEPOB, MYCTh M OJHOTHUIHBIX, HO CO3/JAIOIINX Y YUTATEIS
BIICYATIICHUE COJIMTHOCTH, OCHOBAaTENbHOCTH, Jlamapk >ke orpaHWuyuBain ceOs OJHUM-IBYMS
MIpUMEpaMu 0 KaXJIOMY ITyHKTY.

BriMmupanue BuAOB, nmo JlapBuUHY, — siBJIeHHE, KOpPpeJHUpYyollee ¢ NPOUCXO:KIeHUEM
HOBBbIX BHJIOB: «Tak kak ¢ TedyeHHMeM BpeMeHH /IeATeIbLHOCTHIO €CTeCTBEHHOI0 0TOOpa
00pa3yloTcsi HOBbIE€ BU/IbI, TO JAPyrue J0/:KHbI CTAHOBHTLCS BCe 0oJiee peIKMMU M, HAKOHeIl,
ucye3arsb. ...B riase, nocpsimenHoi 6opnde 3a cynecTBoBaHMe, Mbl BH/IEJH, YTO HauboJiee
0’KECTOYEHHAs] KOHKYPeHIHUsl [0J/KHA NPOUCXOAMTh Mexay ¢opmamu, Haubosee
0JIM3KMMHU — PA3HOBHIHOCTAMM OJHOI0 BHJAa MJIH OJHOI0 PoAa WJIM OJMKAMIIMX JPYr K
APYrYy PoOA0B, TAK KaK 3TH (opMbI OyAyT 00/1a1aTh NOYTH OJUHAKOBBIM CTPOEHHEM, 00IIIMM
CKJIAJIOM M NPUBBIYKAMM)

B dyem wmbicnum [lapBHHA CWJIBHO OTJIMYAIUCh OT MbIciaed Jlamapka, Tak 3TO B TOIBITKE
O0OBSICHEHUS MPUYUH HBOJIIOLMHU. Jlamapk MCKan UX BHYTPU OPraHU3MOB, B 3aJ0KEHHOW B HHX
CIIOCOOHOCTH U3MEHATH YCTPOMCTBO TeJia B 3aBUCUMOCTU OT YHPa)XHEHHUS OpraHoB (M BO BTOPOM
nosioBuHe XIX B. 310 mosoxkeHue Jlamapka pacleHMBAJIOCh KaK Ype3BbIYAHO BakHOE, MO0
MO/aBJIsAONIee OOJILIIMHCTBO YUEHBIX IOJarajiu, YTO >KUBBIM CYIECTBAM MMMAHEHTHO IPHUCYILE
CBOMCTBO CaMOCOBEPUICHCTBOBAaHUSI). JlapBUH € MEePBOHAYAIBHO UCXOMII U3 TOTO, YTO CBOWMCTBA
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OpraHu3sMoOB MOTJIM HU3MCHSATHCA H3-3a cnyqaﬁHHx IIpHUYrH, a BHCIOHAA CpcAa HCIIOJIHATIAa POJIb
KOHTPOJIEPa, OTCEKAIOIIEro MeHee npucnocoOnenHsie ocoou. Ho nockonbky JlapBuH He MOHUMA,
4dTO MOTIJIO UBMCHATHCA B OpraHu3Max, 4To co0boii MNpEaACTaBIAIOT HACIICACTBCHHBIC CTPYKTYPhI, 3TU
€ro MBICIIH OBLIN EJINKOM U ITOJIHOCTHIO T'MIIOTECTHYECCKHUM (bl/IJ'[OCO(bCTBOBaHI/IeM.

[Tapagokc 3akimroyaercs B TOM, YTO, HA4aB ¢ KATETOPUYECKOIO OTPULIAHMS TJIYIBIX» B3TJIAI0B
HaMapKa, HapBI/IH IMOCTCIICHHO CTal MCHATbL CBOM B3IIAJAbl W TOBOPUTH O BO3MOXHOCTHU
HEMOCPEJCTBEHHOIO HACJIeOBaHUsI NPUOOPETEHHBIX 3a BpeMs >KU3HU IPU3HAKOB. [NaBHOM
MPUYMHOM TakoW MepeMeHbl CTall0 BakKHeWIee 0O0CTOATEIbCTBO, KOTopoe Mmewmano u Jlamapky,
a UMEHHO: OTCYTCTBUE CBEICHUM O 3aKOHAX HACJIEIOBAHMUS INPU3HAKOB, HE3HAHHWE TOTO, YTO B
OpraHu3Me CYLIECTBYIOT 0COOBIE CTPYKTYpPBI, HECYLIIUE HACIEACTBEHHYIO HH(POPMALIHIO.

Onnako eciu BO BpeMeHa Jlamapka Hayka Obula ele Jajgeka OT IIOCTAaHOBKHM BOIIPOCOB,
CBSI3aHHBIX C OOHAPYKEHUEM 3aKOHOB HACJIEJICTBEHHOCTH, U OBLJIO ObI HEJIeNOo OPOCUTH AK€ TEHb
ykopa B azapec Jlamapka, To ko BpeMeHHU nyOnukauuu «IIpoucxoxxaeHus BUAOBY IOJ0KEHHUE B
KOPHE U3MEHWIIOCH.

I'emMyJ1BI BMECTO IreHOB

[lepBpie mMOaXOABI K MO3HAHMIO 3aKOHOB HACJEJICTBEHHOCTH, IpaBJa €Ille B J0CTAaTOYHO
aMOp(HOM BHJIE, CIOKHINCH B pe3ylbTaTe paboT HEMEUKOro uccienoparens Hoseda orinba
Kénppéiirepa (1733—-1806), Heckosibko Jer paboraBuiero B IlerepOypre, u psina JIpyrux
eBporneickux yueHbix. Kénppéiitep B 17561760 rr. mpoBes nepsble ONBITH 0 THOpUANU3ALNU U
chopMynupoBall HOHIATUS O HACIEAYEMOCTH.

Anrmuyanua Tomac Onapro Haiir (1789-1835), ckpemmBas pasHble cOpTa KyJIbTYpPHBIX
pacTeHMii, NMpUIIEN K BBIBOJIY, YTO B MOKOJICHUSX TMOPUIHBIX PACTEHUN MPHU3HAKU, [0 KOTOPBHIM
UCXOJHBIE COPTa Pa3INvaloTCs MEXIY COOOMN, «pacChINalOTCA» U MPOSIBISIFOTCS MHAWBUYaIbHO.
[IpyueM OH OTMETWIJ, YTO CYLIECTBYIOT MEJIKHE WHIMBUIyaJbHbIE OTIWYMS, KOTOpBIEC najee
HE «JIeJIATCS» MPU CKPELIMBAHUSAX U COXPAHSIOT CBOIO HMHIUBUAYAIBHOCTh B IMOKOJIEHUSX. TeM
cambiM yxke B Hadane XIX B. Hailt copmynupoBan moHsTHE 00 AIEMEHTAPHBIX HACIETYyEMBIX
MPU3HAKAX.

Opaniry3 Orroct Caxps (1763—1851) B 1825-1835 rr. caeman apyroe BakHEHIIEe OTKPHITHE.
Cnens 3a HaAHTOBCKUMU «3JIEMEHTAPHBIMU MPU3HAKAMUY, OH OOHAPYXKUJI, YTO HEKOTOPbIE U3 HUX
Ipy KOMOMHUPOBAHUU C JIPYTMMH MOJABIISIOT MPOSIBICHUE 3TUX MPU3HAKOB. Tak ObLIM OTKPHITHI
JOMHHAHTHBIE U PELIECCUBHBIE IPU3HAKH.

B 1852 r. apyroit ¢ppanmy3, apas Hompn (1815-1899), 6onee BHUMATETRHO M3YUYWII 3TH JBa
TAMA TPU3HAKOB U, TOa00HO Caxkps, YCTaHOBWJI, YTO B KOMOHWHAIIUMSAX JOMHUHAHTHBIX U
PELECCUBHBIX MPU3HAKOB IMOCIIETHUE MEPECTAOT MPOSBIATHCA. OJHAKO CTOUT CKPECTUTh MEXIY
co0oil Takue THOpUJIbl, KaK y 4acTH MX MOTOMKOB OHU CHOBa MHpOCTyHaroT (mo3xxe MeHnaeinb
Ha30BET 3TOT MPOLIECC PACHICTUICHHUEM MPU3HAKOB). DT PabOTHI JOKA3bIBAIN BAXHEHIINI (HaKT —
COXpAaHEHHE HACJEACTBEHHbIX CTPYKTYp, HECYIIMX UH(POPMAIMIO O MOJIABISEMBIX (PELIECCUBHBIX)
MpPHU3HAKaxX JIaXKe B TEX CiIydasiX, KOI/ia BHEIIHE 3TU MPU3HAKU He NposBisuinch. HompH nonbitancs
OTKpPBITh ~ KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH COYETAaHHS JOMUHAHTHBIX U  PELECCHUBHBIX
MIPU3HAKOB, HO, B3SBLIMCH CJIEAUTH Cpa3y 3a OOJIBIIMM KX YHCIIOM, 3allyTajcsl B pe3yjbTaTax U
HE CMOT IPOJABUHYTHCS BIEPE.

JlapBuHY OBLIM XOpOIIO HM3BECTHBI PE3yibTaThl padOT ATHX YYEHBIX, HO OH HE MOHSUT MX
3HAYEHUs, HE OLEHWI TOW BENUKON TMOJb3bl, KAaKyl0 HECIHM €MY OTKpPBITHUS 3JIE€MEHTapHbIX
HACJIEICTBEHHBIX €IMHMUII, 3aKOHOMEPHOCTEH HMX KOMOWHHUPOBAHMSI M MPOSBICHHS Y MOTOMKOB.
CnenoBano caenarh elie OAMH LIAr — YIPOCTUTh 3aJadyy M aHAJIU3UPOBATh KOJMYECTBEHHOE
pacnpe/iefieHue IMPU3HAKOB Yy OPraHu3MOB, pa3MYarolIUXCS OJAHUM WM MAaKCUMYyM JIBYMS
MPU3HAKaMHU, U TOT'/1a 3aKOHbI T€HETHUKHU ObLIU ObI OTKPBITHI.

OTOT PBHIBOK B HayKE COBEPILMJI YEIICKHI €CTECTBOUCTIBITATENb, OJIECTALINI SKCIIEPUMEHTATOP
Norann I'perop Mennens, B 1865 r. omyOnuKkoBaBIIUN T'€HUAIbHBIA TPYA, B KOTOPOM H3JI0KHUI
BBIBOJIbI JKCIIEPUMEHTOB IO BBISBICHUIO 3aKOHOB HAcCJIEJCTBEHHOCTU. CXeMy CBOHUX OIIBITOB
Menzens TOCTPOUII UMEHHO ITyTEM YIPOILEHHUS 3a/1a4l, KOTAa OH PELINII CKPYIYJIE3HO CIEeIUTh 3a
MOBEJICHUEM B CKpEIIMBAHUSAX CHayaja JIMIIb OJHOrO HACJIEelyeMOoro MpHU3HaKa, a 3aTeM — JBYX.
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B pesynbraTe OH J0Ka3al, TeHepb YK€ OKOHYATEIbHO, HAJIWMYHME 3JIEMEHTAPHBIX €IWHUIL
HACJIEICTBEHHOCTH, YETKO OIKcajl IpaBuja JOMUHUPOBAHUS, OTKPBUI KOJMYECTBEHHBIE
3aKOHOMEPHOCTM KOMOMHUpPOBAHUS €IMHUI] HACJIEICTBEHHOCTH Y THOpPUIOB U IpaBuia
paclleneHus] HacleACTBEHHbIX IPU3HAKOB.

JlapBuH, clleJOBaTE€IbHO, MOI CaM OTU 3aKOHbl OTKPBITh (OH MPOJBUHYJCS BIEped B
MMOHMMaHUH Ba’KHOCTH BBISICHEHUS 3aKOHOB HacJIeZIOBaHUs, K TOMY )K€ IIPOTPECC HAYKU B TO BPEMsI
OBLT CTOJIb ONIYTHUM, 4YTO cJenaHHoe MeHnaeneM OBLIO B TIPHHIMIE JOCTYIIHO JIOOOMY
3aJlyMbIBarolieMycst Haa npobiemMamu HacienoBanus). Ho JlapBuH He ObUT SKCIIEPUMEHTATOPOM.
KoneuyHo, oH MOr mpocto mnpouecTh ONMyOJIMKOBaHHBIH MeHeneM TpyJ Ha HEMELKOM S3bIKE,
OJIHAKO 3TOTO TOKE€ HE NMPOU30IILIO.

Bmecro storo [lapBuH mnpuHsiICS NpUAyMbIBaTh THIOTE3y (OH IPETEHLUMO3HO Ha3Bal €e
Teopuel) NaHreHe3uca O TOM, KaK OCYILECTBISETCS Iepefjaya HaclIeJCTBEHHBIX CBOMCTB
notoMkaM. OH JOmycTWa HajJIWyue B JI000M 4YacTW Tejla  «...0COOBIX, HE3aBUCHUMO
Pa3MHOXKAIOIIMXCS M MUTAIOIIMXCS HACJIEACTBEHHBIX KPYNHMHOK — TE€MMYJI, COOMpAroIInXcs B
MOJIOBBIX MPOAYKTaX, HO MOTYIIHUX OBbITh PacChIIaHHBIMU U 10 BCEMY Telly... KaXkaas U3 KOTOPbIX
MO>KET BOCCTAHOBUTH B CJIEIYIOIIEM MTOKOJIEHUH Ty 4acTh, KOTOpAs Jlaja UM Hadalio.

'unoTe3a 3Ta OblIa OTHIONb HE OPUTMHAIBHOW: Ty € HJEI0 BBIABUHYJI B CBOEH 36-TOMHOMN
«UUcropuu npupoas» XKopx Jlyn Jleknepk broddon 3a cro ner no Japsuna. MHorue KpyrHbie
yuY€Hble, B UX YHUCIIE U T€, KTO MOMOT JlapBUHY YKpEenHUTbh CBOW IPUOPUTET B IPOBO3IJIALICHUU
ponmu ecrectBeHHOoro otbopa B oBomonuu (I'ykep wu Jlaiiens), coBeroBanmm JlapBuny
He MyOJIMKOBaTh €ro «Teopuro naHrenesuca». OH Ha ClIOBax corjamajics ¢ HUMH, HO Ha Jele
pelIn He OTCTYHaTh OT CBOEro W BKIIIOYMIJI COOTBETCTBYIOILYIO IUIaBy B KHHUry «M3meHeHus
KUBOTHBIX M PACTEHUMW IOJ| BJIMSHHEM OJOMAIIHUBAHUA», ONMyONIMKOBaHHYIO B 1868 . (Tpems
ro/IaMH Mo3Ke Tpyna Menaerns).

Jlo koHua cBoei ku3HU JlapBUH COXpaHsAad YOEKJIeHHEe, YTO €ro TEOpUH IaHreHe3uca
YrOTOBaHO BenuKoe Oynyiiee. XOTs B MUCbMax K TEM, OT YbEi IMOMOIIU OH BCIO JKHU3Hb 3aBUCEI
(JTaitemo, I'ykepy, ['excnu), OH KOKETIMBO Ha3bIBal 3TO CBOE JCTHIIEC «OMPOMETYMBON U
HeZ0pabOTaHHOW THIIOTE3011», FTOBOPUIL, UTO «3aHUMAThCSl TAKUMH YMO3PEHUSIMU — «UUCTEHIINMA
B370p"» W obeman «mocraparbCcsi yOeAuTh ceOsl HE rmeyaTaTh» H3JI0KEHHUE CBOCU «TEOpPUN»,
HO o0elllaHue 3TO OH BBINOJHATH HE cOOMpaJiCs, a TOJbKO KPUTHUYECKUI 3amajl ero BbICOKHX
Npy3ei crapajics nmpuracuthb. [pyrum ajgpecaraMm B 3TO K€ caMoO€ BpeMsi OH IHcall COBEPILEHHO
nHoe: «B rioyOuHe nymu s cuuTaro, 4TO B HEW 3aj0)eHa Belnkas uctuHay (mucsmo A. ['peto,
1867 r.), umu: «Sl mpennoyTy ymeperhb, 4eM NepecTarh 3alluilaTh OT HAlaJ0K CBOe OETHOE TUTS
(mucemo I'. Cnencepy, 1868 1.). Te ke HOTKH 3By4asid M T03Ke: «B OTHOIIEHWH MaHTEeHe3uca s
He coOuparoch cBOpauuMBaTh 3HaMeH» (mucbMo A. Yomiecy, 1875 r1.); «MHe npunuiocs MHOTO
JyMaTh 1O 3TOMY BOTIPOCY, U S YOK/IEH B €r0 OOJIBIIIOM 3HAYCHUH, XOTS IPUAETCS JT0JIOUTH TOJIBI,
noka (pU3MOJOTH JOTYMKAlOT, YTO IOJIOBbIE OPraHbl JMIIb COOUPAIOT BOCHPOU3BOJUTENLHBIE
anemeHTh (TucbMo JIx. Pomoiincy, 1875 1.).

BecxBocTy10 KOLIKY HeJib35l HOJTYYHTh YIPAKHEHUSAMH

B OonpmmHcTBE cilyyaeB mpuU OOCYXKAEHUM THUIIOTE3bl MaHreHesuca JlapBUHA MPUHATO
TOBOPUTH, YTO €€ aBTOP HE YIIEN JajleKo OT CBOEr0 BPEMEHH, a, IeCKaTh, MeH/ 1eNb onepeini CBoe
BpeMsi Ha 35 7er (HemapoM ero 3aKkOoHbl JEMCTBUTENIBHO MEPEOTKPBUIM 35 rojaMu IMO3kKe).
Ho mMoxHO cka3zaTh u no-Apyromy: B IOHUMaHUU MEXaHU3MOB HACJIEI0BaHUs NpU3HAKOB JlapBUH
HE JI0pOC JI0 CBOETO COBpEMEHHNKA MeHens.

A wMexay Tem Bompoc dTOT Obul ana  JlapBuHa BakHemmM. B mepBoM wu3maHuun
«[IpoucxoxeHuss BUIOB» OH UCXOAWJ U3 MPEANOCBUIKH, YTO HW3MEHEHMSI y JKUBBIX CYLIECTB
BO3HMKAIOT YacTO M YTO OHU HEOIPEJIEICHHbI: HEKOTOPbIE HECYT KaKylO-TO IMOJIb3y OpraHHU3MYy,
OCTaJIbHbIE — BpEHbI WK Oecrnosie3Hbl. OH cuMTal, 4TO B OTHOLLEHUH IOJIE3HBIX MPU3HAKOB BCE
SCHO — OHM B OCHOBHOM Hacienyworcs. «Bcskoe wu3MeHeHue, Kak Obl OHO HH OBLIO
HE3HAYUTEJIbHO, U OT KaKuX Obl MPUYMH OHO HU 3aBUCENO, €CIM OHO CKOJbKO-HUOYAb BBITOJHO
U1 0COOM Kakoro-iubo BHIa — BCSIKOE TaKO€ M3MEHEHHE OyAeT CIocOOCTBOBATH COXPAaHEHUIO
0CO0U 1 OOJIBIIEIO YACTHIO MEPEIACTCS TOTOMCTBY», — IHCAJ OH.
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OH cuuTal, 4yTo B CaMOW M3MEHYMBOCTH HE COACPIKUTCS MPEIOTPEIEICHHOCTH, W3HAYATBLHOM
MOJb3bl. B 9TOM MyHKTE OH BHUIENT KOPEHHOE OTJIMYME CBOMX B3IVISIZIOB OT JIAMAPKOBCKHX.
Hukakoro «BHYTpPEHHETO CTPEMJICHHS K COBEPIICHCTBY», HHUKAKOTO BJIOKEHHOTO B IKUBBIC
CYyIIIECTBA CBOMCTBA MPEIONPEACIECHHOCTH B «YJIYYIICHUH BCJCACTBHE MEJICHHOTO XOTCHHS
HE CYIIECTBYET (CI0Ba «MEIJICHHOE XOTEHHE» MPUHAICKAIN caMoMy JlapBuHy).

Opnnako, HECMOTpPS Ha JICMOHCTPATHBHOE OTBEpraHUE JIAMApKOBCKOTO MocTyiara, J[apBuH, Kak
MMOKA3bIBAET MPHUBEICHHAS BBHIIIC IIUTATa O HACIEJOBAHUU «BCSIKOTO M3MEHEHMs, KaK Obl OHO HH
OBLJI0O HE3HAYUTENIPHO, M OT KaKUX Obl IPUYUH OHO HH 3aBUCEJIO», JUIIb Obl OHO «OBLIO BBITOHO
IS 0COOM Kakoro-aubo BUaa», ObLI Ja)ke B OTOT Ha4YaIbHBIA MOMEHT HE CIMIIKOM IaJIEK OT
Jlamapka. OH Taxke MPUIHCHIBAJI OpPraHW3MaM BJIOKEHHYIO B HUX (TO €CTh MPEIONPEaeIECHHYO)
CIIOCOOHOCTh COXpaHATHh B HACIEIACTBEHHOW OCHOBE JIFOOBIC TMOJIE3HbIE YKJIOHEHHs. ['mmortes3a o
reMMyJiax, BOCIIPUHUMAIOIIUX TOJIE3HbIE CTUMYJIBI, CYIIECTBa jeia He MeHs1a. Hu omHoro ¢akra
B TIOJIb3Y CBOEHW rumnoTe3bl y JlapBuHa He ObUTO, M B 3TOM CMBICIE JlamMapk ¢ ero «ymnpaxHeHUeM
OopraHoB» ObUT HUYYTh HE ciiabee B apryMeHTanuu, ueM [{apBuH.

OTka3aBIIUCh OT JTAMApKOBCKOTO HACIEIOBaHUsS OJIaromproOpEeTeHHBIX NpPH3HAKOB, JlapBuH
HUYETrO peajbHOTO B3aMEH HE MPEIOKIII, a MMPOCTO 000IIeaT BOMPOC O TOM, YTO, KaK M KOT/Aa
HacJeAyeTcs, pa3JeliiB BO3MOXHYI0 W3MEHYMBOCTH Ha nBa Tuma. [lepBblii — ompeneneHHo
OJIaronmpUSATHBIE U3MEHEHHUS, KOTOPBIX (OKAXKICTY» OPraHU3M U KOTOPBIC SBIISIIOTCS PE3YJIBTaTOM
IpsIMOrO OTBETa Ha JeicTBUE cpenbl (Takoe HaclieoBaHHEe OH oTpuuan). Bropoit Tum —
HEOIpeICICHHbIC N3MEHEHUS, KOTOPhIE MOTYT BO3HHMKATh W HE TOJ MPSIMBIM BIUSHUEM BHEITHEH
cpenbl (OHM HACIEAyrTCs). B 3TOM myHKTEe OH BHJEN TJIABHOE OTJIMYKE CBOEH JOKTPHHBI OT
B3MIIs110B Jlamapka, OTHOCUMBIX UM K OIIHOOYHBIM.

Ho mouemy mepBbie M3MEHEHUsI HE HACIEIYIOTCS, a BTOPbIE BO3HUKAIOT M Haciemyorcs? Uto
co00¥i BOOOIIIE TTPEACTABIISIIOT HACIEICTBEHHBIC CTPYKTYPHI U KaK OHH TIEPEIAI0TCs TIOTOMKaM, OH
cebe He mpencTanisl. HazBaB ux remMmMmynaMu, OH HU Ha MOTY HE MPUOIM3UIICS K MMOHUMAHUIO UX
npupoibl. UHTYUTHBHO OH, BO3MOJKHO, JIOTAJIBIBAJICS, YTO, CKOJBKO HU OTPYyOail XBOCTHI KOIIIKaM,
9TOOBI TE, MPHITasi C KOMOJOB, HE COMBAIM BEIKBYACKHUX CTaTydITOK, MPHUILIOJ OT OECXBOCTHIX
KOTOB U KOIIIEK BCE PaBHO OyJIET C XBOCTaMH.

«Kommap /I:keHKnHa»

EnunctBenHoe yOexnaeHnue, Kkotopoe JlapBuH pazzgensui ¢ OOJIBIIMHCTBOM — CBOMX

COBPEMEHHUKOB — 3TO TO, YTO INepefadya HaCJIEACTBEHHOCTH CPOJHHU CIHSHUIO KUIAKOCTH,
CKakeM, KpoBU. KpoBb MaTepH-peKOPANCTKHA CIMBAETCA C KPOBBIO OOBIYHOTO, HHYEM
HE BBIACIISIIOIIETOCS OTHA — M TOJY4YaeTCs IOJYKPOBKA. A €Clid HACHTUYHBIE OPraHu3Mbl

(pomubie OpaT W cecTpa) AAIOT MOTOMCTBO, TO MOTOMCTBO 3TO OYIIE€T «YHCTBIX KpOBEH» (KX
HA30BYT I103K€ YUCTOMN «IMHHUEW»).

JlapBUH TOJIHOCTBIO MPHUIEPKUBAJICS ITUX B3IJISIOB, TIOSTOMY HAa HErO0 TAaK COKPYLIUTEIHHO
MOJICHICTBOBAIa KPUTHKA, BhICKa3aHHas B uroHe 1867 r. mmkeHepom dieMuHrom J[>KEHKHHOM B
xypHane «CeBepHoe bpuranckoe o6o3peHue». JPKEHKUH ObUT KPYMHEHIITUM CIEIHAIHUCTOM II0
AIIEKTPUYECTBY, DJIEKTPUUYECKUM CETAM, IPH €ro JUYHOM Yy4acTUU OBLIM MPOJIOKEHbl Kadenu B
EBponie, B FOxHolt u CeBepHOll AMepHKE, OH CUMTAETCsl OTLOM Tenerpada, BCIO >KU3Hb ObLI
OmmKalmuM Apyrom Yuibsma TomcoHa, mo3gHee craBmiero JjiopaoM KenbBuHbIM. 3a roa 10
MyOJUKAIIMK CBOCH pa3rpOMHOM CTaThU O TJIABHOM NPHUHIUIE, MPUMEHEHHOM JlapBUHBIM ISt
000CHOBaHMSI €CTECTBEHHOro oTOopa, JkeHkuH cran npodeccopoM HHKEHEPHON IIKOJIBI
Jlongonckoro  YauBepcuterckoro Komnemka. CBoeit OnecTsiime HanmMCaHHOW — CTaThEw,
HE CoJIeprKalllel HU OJHOTO JIMILHETO ClIoBa, JIDKEHKHUH, KaK CYUTAJIOCh, OJIHUM YAapOM HOJIpYyOuI
1101 KOPEHb JTAPBUHOBCKOE 00BACHEHUE HACIEA0BAaHUS MTOJIE3HBIX YKIOHEHUH.

Honyctum, JlapBuH mpaB, oObscHs1 JDKEHKWH, W €CTh HEOMpEIeICHHAs H3MEHUYHUBOCTD,
Onarogapst KOTOpoil Kakoi-TO OJMHOYHBIA OpraHu3M MpUOOpe MOJIE3HOE ISl HErO0 YKJIOHEHHE
(00si3aTe€bHO OJMHOYHBIN, MHAY€ 3TO — MAcCOBOE JIAMAapPKOBCKOE HM3MEHEHHE I0J BIIUSHHUEM
cpenbl). Ho ckpemmBaThCss 3TOT CYACTIIMBYMK Oy/eT ¢ OOBIYHON 0COOBI0. 3HAYUT, MPOU3OUICT
pa3zbaBiieHHE «KpPOBEI» — TMPU3HAK Yy IOTOMCTBA COXPAHUT TOJIbKO IIOJIOBUHY I10JI€3HOTO
YKJIOHEHHUA. B cinenyromieM MoKoJE€HUH OT HEro OCTAHETCS YETBEPTHUHKA, 3aTeéM — BOCHBMYLIKA U
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T. 1. B pesynbrare BMeEcTO 5BOJIONUU TNPOMU3OMIET paccachlBaHHWE MOJIE3HBIX YKIOHEHMM
(JxeHKHH ynoTpeOJsisn TEepMUH swamping «3a00JladBaHUE) WIM 3acachlBAHUE HEU3MEHHBIMU
HACJIEICTBEHHBIMH MMOTEHIIUSMH U3MEHEHHON TIOTEHIUN ).

Kputuka npodeccopa-unxeHepa Bbi3Bajia y JlapBruHa 4yBcTBa, KOTOPbIE OH Ha3bIBaJl HE HHAYE,
Kak «xommap JlxeHkuHa». Kak mpusnan /[apBHH B OJHOM M3 IIHCEM, BEPHOCTb PACCYKICHUU
OINIOHEHTa, «€/Ba JIU MOXET ObITh MoJABEprHyTa comHeHuio». B nmuceme ['ykepy ot 7 aBrycra
1860 r. lapBuH Hanucan: «3HaeTe, s IOYyBCTBOBAJ c€0sl OUe€Hb IPUHIKEHHBIM, 3aKOHYUB YTCHHE
CTaTbu».

B KkoHIle KOHIIOB, MOCJ€ JOJIMX pa3MbIIUICHUH, OH YBUAET TOJIbKO OJAMH CIOCOO OTBETa Ha
KPUTHKY: NpPU3HATh, YTO CpeAa BIHUSAET NPSIMO HA HACJIEIACTBEHHOCTh M TEM CaMbIM BelET K
M3MEHEHHUIO Cpa3y OOJbIIOr0 yuciaa ocolOed, OOMTAIONMX B HOBBIX YCIOBHSX. TOJBKO B ATOM
Cllydae «paccachblBaHUS» HOBBIX MPU3HAKOB HE JOJDKHO ObUIO MPOUCXOIUTH. Takoe Npu3HaHue
pPOJIK MAacCOBOTO MPSIMOIO BJMSIHHMSI CPEIbl B MPOTPECCUBHON 3BOJIOLUHN O3HAYAJIO pELIaroliee
commkenue ¢ nosunueil Jlamapka v npu3HaHHE NMPUHIUIIA HACIEIOBaHUS OJIaronpuoOpeTeHHbIX
MIPU3HAKOB.

CornacuBUINCh € JIOBOJIAaMH, COJIEPXKABILIMMHUCS B  pa3rpoMHONW cratbe J)KeHKuHa
OTHOCHUTEJIbHO JAapBUHOBCKOI'O MEXaHHM3Ma HaCJIeJOBAaHUS IOJIE3HBIX NMPU3HAKOB, /apBUH peuiua
BHECTU HCHPABICHUS B OYEPEAHOE, IMATOE, a3aTeéM U IIEeCTOe H3/aHusi KHUTH. «.MHe Tak
IpycTHO, — mucall oH ['ykepy, — HO Mosi paboTa BEJIeT MEHs K HECKOJIbKO OO0JIbIIEMY MPU3HAHUIO
MPSIMOTO BO3JIEHCTBUS CO CTOPOHBI (hr3nueckux yciosuil. HaBepHoe, s moTomy kanerw 00 3ToM,
YTO OHO YMEHBLIAET CJIaBy €CTECTBEHHOTO 0TOOPa».

A MexIy TeM CHacHUTelbHbIM BbIXOA Ui [lapBuHa yxe cymiectBoBai. ['perop Menaens 3a
HECKOJIBKO JIET JI0 3TOro J0Ka3aj, 4YTO HACJEACTBEHHbBIE CTPYKTYpbl HU C YE€M HE CIIMBAIOTCA,
a COXpaHSAIOT CBOIO CTPYKTYpy HeusMeHHo#l. Eciu enuHuna, orTBewaromas 3a mnepenady
HACJIEICTBEHHOCTH (I103K€E €€ Ha3BaJIl I'€HOM), U3MEHEHA, U B PE3yJIbTaTe KOHTPOJIUPYEMbIH €10
npu3HaK (QopMUpYETCsl MO0-HOBOMY, TO BCE TOTOMKM 3TOr0 IEPBOrO  HACJIEICTBEHHO
W3MEHMBILErocs OpraHu3Ma OyayT HECTH TakoW ke HOBbIM npusHak. «Kommap JxeHKuHay,
MONOPTHUBIIMKA TaKk MHOTO KpoBH [lapBHHY, pacceuBayiCsl MOJHOCTBHIO, U 3BOJIOLUOHHAS TEOPHUS
npuoOperana 3akoHueHHyt0 Gopmy. Ho lapeuH He 3Han paboTy MeHzens, a caM JI0 €ro BbIBOJOB
HE J10iyMaIcs.

BUOJIOTHYECKHUE ®@®AKTbI, KOTOPBIE CJIEIAYET 3HATb
COBPEMEHHOMY YEJIOBEKY, IPETEHAYIOINEMY UMEHOBATbBCS
HOMO SAPIENS

Haiimapk E., 0okmoa 6uonocuueckux nayx, eedyuwjuiit HayuHwlii COmpyoOHuK

Ilaneonmonozuuecxkozo uncmumyma PAH.

«Tpouuxuii BapuanT» Nel8(87), 13 cenTsaopsa 2011 r.

CoBpeMeHHOMY OHOJIOTY YpPE3BBIYAHO TPYIHO BBIACIHUTH KaKHWE-TO TJIABHBIC OMOJIOTHYECKHE
(haKThl, CIUIIKOM YK MHOTO B 3TOW HAayKe 4YacTed, MOPOW HACTOJHKO 000COOJIEHHBIX, YTO JIBa
OuwoJsiora, TPEICTABISAIONINX pa3HbIC HAMPABICHHUSA, C TPYJAOM TIOHUMAIOT JApPyr JApyra.
MonexkynsapHoMy OHOJIOTY WJIM T€HETHKY MPHUIETCSA JOJTO BTOJKOBBIBATH, B Y€M CYTh >KapKHUX
CIIOPOB HEWTPAJIUCTOB M KIACCHUKOB B JKOJIOTHHU; 300JI0T C TPYIAOM TPOJEPETCS CKBO3b
HaWMEHOBAHUSI BUPYCHBIX OCITKOB U MOOWJIBHBIX JIEMEHTOB; OOTAaHUKY K€, YCBOMBIIEMY a30yKy
cropouTOoB U TamMeTOPUTOB, HEJIErKO OYJET BOCHPHUHITH XUTPOYMHBIE MEXaHH3MBI Pa3BUTHS
JATYIIaYbUX SMOPHOHOB.

Opnnako BCE XK€ YTO-TO OOBEAWHSET BCE 3THU PaA3UYHBIC, TEMEPh MaJEKO pPA30IIeIITHECS
JTUCIUTIIIMHBI, YTO-TO 3aCTaBIIsIeT NMUCAaTh B aHKETax «OMOJIOr», a He OOTaHWK, SMOPHOJIOT WIIH
uuronor. buonorus — Hayka O JKMBOM, MOSTOMY 0a30Bble MPHUHIMUIBI I BCEX AUCITUIUINH
JOJDKHBI OBITh €IUHBI, TOHATHBI U 00s3aTEIbHBL. XOTEJIOCh ObI, YTOOBI UX YCBOWJIU BCE CKOJIBKO-
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HUOYIb pa3yMHbIE JIIOJM, BHE 3aBUCUMOCTH OT BO3pacTa, BEPOMCIIOBEIAHUS, MOJUTUYECKUX U
HAIlMOHAJIbHBIX YO©XK/IEHUH, MUPOBO33PEHUS U KBATU(PUKAIIMN UX HMIKOJBHOTO YYUTENs] ONOIOTUH.

1. JKu3Hb JOCTOBEpPHO H3BECTHa TOJBKO Ha 3€MJjie, BOITOM CMBbICIE SBJIEHUE KU3HU
yHUKaNbHO. C 3THUM CBsI3aHbl U TPYIHOCTH B ONIPEIECICHUU MOHITUSA <CGKU3HBY». Hamr pasym
YCTPOEH TakuM 00pa3oM, 4TO OINpENEICHUE AAETCS Yepe3 CIANYeHHE OOBEKTOB, TyTEM BBIJICICHUS
obumero u paznuuHoro. JKu3Hb TakUM MaHEpPOM HE ONpPEeNeNuTh. B CBA3M ¢ 3TUM MHOrue
OTnpe/esieHus )KU3HU HOCAT pustocodckuii (B caMOM IUIOXOM TOJIKOBAaHUU 3TOTO CJIOBA) XapakTep.
Ceityac ydeHble MPUIAralOT KOJIOCCAIbHbIE YCHJIUS, YTOObI HAWTH >KM3Hb HA JPYTUX IJIAHETaX.
Ho nmoka yTo 3TO0 rumoTe3sl U B U3BECTHOM cMbicie (aHTasuu. Ecnu TakoBas Haiijercs, TO
OTpe/ieNIEHUE KU3HHU CTaHEeT 00Jiee SCHBIM.

2. Bcé xuBoe COCTOMT U3 KJIETOK. JTO OCHOBHOM MOCTYyJaT KJIETOYHOH Teopuu, KOTopas
OKOHYATENIbHO chopmupoBanack kK koHIy XIX Beka. Ee cocTaBHBIC 4acTH KaKyTCSl OUEBHIHBIMU:
BC€ JKMBOE MMEET KJIETOUYHOE CTPOCHHE, KIETKH €IMHOOOPA3HbI 110 CBOEH KOHCTPYKIUU U COCTOSIT
M3 CXOKMX 4acTei, HOBBIE KIIETKM IOJy4alOTCs IyTeM JEJIEeHUs NpeamecTBeHHUKOB. B XIX —
Hayaje XX BEKa IOJIOKEHUS KIETOYHOW TEOpUU HCIBITHIBAJINCh Ha MPOYHOCTh; HaIpUMEp,
npejiaraiach Bepcus, YTo KJIeTKa coOupaercs u3 oco0oil 3apoapliieBoi miazmel. Ho Bpems Bkymne
C WHTEHCUBHBIMM HCCJIEIOBAaHUSMU M HAay4YHbIMU JUCKYCCUSMH, IOPON TOJUTUYECKU
OKpAalllEHHbIMH, [T0KA3aJI0 HECOCTOSATEIbHOCTh COMHEHHUMN: BCE KUBOE COCTOMUT U3 KiIeToK. Kpome
BHUPYCOB, KOTOPBIX OOBIYHO HE CUUTAIOT KUBBIMH.

3. Pa3BuTHe MHOTrOKJIETOYHOIO OpraHM3Ma Ha4yMHAETCAd C OJHOM KJIETKH. 3apojipllieBas
KJIETKA COJIEPKUT BCIO HEOOXOIMMYI0 MH(POPMALUIO JJIsl IOCTPOECHHUS CIO0XKHO YCTPOCHHOI'O Tella
MHOTOKJIETOUHOTO. MHpopManusi o pa3BUTHH HE SBIAETCS KECTKO 3aKPEIJICHHOW CXEMOW,
3alMCaHHOM MO MYHKTUKAaM B CTPOTOM MOPsIKE. DTO CKOpee MOCTENEHHOE MOIIaroBoe U3MEHEHHE
BHYTPEHHEI cpenbl, KOTOpPOE€ BKJIIOYAET M BBIKIIOYAET OINpeesieHHbIE 3Tallbl OHTOreHe3a. Her
KECTKOM  mporpaMMbl —  €CTb  pearupoBaHHE€ CHCTEMbl Ha  JIOKaJbHbIE H3MEHEHMUS
OMOXMMHMYECKOTO cojAepKaHHs. B JaHHOM yTBEpXKACHUM CONEPKUTCS TIJIABHOE OTJIMYHE
MIOCTPOEHHUS )KUBOTO TeJla OT KOHCTPYUPOBAHUS CII0KHOTO MEXaHU3Ma.

4. HacnencrBenHass uHpopManus o XKHMBOM 3akoaupoBana B Mojekynax JIHK u PHK,
COCTOSIIMX U3 IIENOYeK HYKICOTUJIOB. Y 3E€MHBIX OPraHU3MOB B LIEMOYKaX MOJEKYJ
HACJIEICTBEHHOCTH 4epeayeTcsi Bcero uerslpe Hykineotuna (B mousiekynax HK um PHK Tpu
HYKJIEOTHIa OJJMHAKOBBI, OJIUH OTiIn4yaeTcs). B coBpeMeHHOM 0O01IecTBE IUPKYIUPYET MHOKECTBO
U3MBIIUIEHUH Ha TeMy crocoba mepegadyud HacileICTBEHHON HHQOpMAaIMU: BOJHOBBIE TEOPHH,
CBEpXpa3yM KOJUIEKTHBOB, a TaKkxke 00Jiee N30IIPEHHbIE TUIIOTE3bl O BHETC€HETUYECKUX aJanTalusix
BUJIOB U opraHu3MoB. C KaxJ0i U3 HUX MPUXOAUTCS pazOuparbes NpodecCHOHATbHBIM OHoJIoram
WIM TCUXUATpaM, HO, Kak Obl TO HM ObUIO, HM OJHA M3 HUX HE UMEET (PAKTHUECKOIo
MOATBEPIKICHUS.

5. VYHuUBepcalbHOCTb HaCIEACTBEHHOro koxa. Mudopmanus, 3amucanHas B JIHK,
peayin3yeTcsi B BUAEC KOHKPETHBIX OEJIKOB, pa3iNuHbIX 10 (QyHKIUSAM U CTpyKType. IMeHHO 3TH
pa3nuuus B KOHEYHOM HTOre U OMNPEeAesioT CHenu(UYHOCTh KaKJIOTO0 BHAA U KaXIOTO
opranu3ma. Ho nmpu 3TOoM 3amuch HMH(OpMAalLMM OCYIIECTBISETCS €IWHOOOpa3HO y Bcex 0e3
UCKJIIOYEHHS] OpraHU3MOB — C IIOMOIIbIO TPUIUIETOB HYKJIEOTHI0B. Kaxaplii Habop u3 Tpex
HYKJIEOTHJOB COOTBETCTBYET OJIHOM KOHKPETHONW aMHUHOKHCIOTEe. Y JH000ro oprasusma
KOHKPETHBIA TPUIUIET 0003Ha4YaeT KOHKPETHYIO aMUHOKHUCIIOTY. YHUBEPCAIBHOCTh TPUILIETHOTO
KOJia JJIsl BCEX MKUBBIX CYLIECTB — OT OaKTepuil 1O CHUHUX KUTOB (C MUHHUMAJIbHBIMU YaCTHBIMH
OTKJIOHEHUSIMH ) CBUJIETEJICTBYET O €AMHOM IPOUCXOKICHUH BCEIl 36MHOM KU3HU.

6. Bce xuBble cyllecTBa Ha IUIaHETE TaK WJIM MHAYe B3aUMOCBs3aHbl. Takke HX
CYLIECTBOBAaHUE YBSI3aHO C II00AJbHBIMH KPYroBOPOTaMM BOJbI, yriepoja, azora, ¢ocdopa u
JOPYrUX BaXHBIX M JKU3HM dJeMeHToB. OIMH BHJ MOXET CIYXKUTh MNULIEH, cyOcTpaTom,
KOHKYPEHTOM WJIM HEOOXOJAUMBIM JOTIOJIHEHHEM (CUMOMOHTOM) JUIsl MHOTHX Ipyrux. Bece onu Tak
WIM HWHAa4ye CTPOSAT CBOE CYLIECTBOBAHHE B 3aBUCHUMOCTH OT IPUCYTCTBUS KOCHBIX 3JIE€MEHTOB
IJTAHEThI, MEHSAS UX COCTaB U KOHILEHTpauuu. JKU3Hb OPraHu3yeT Mo-CBOEMY MOTOKH BELECTBA U
sHepruu. Kucnoponnas armocdepa — 53TO MNPOIYKT KHUZHEAESITEIbHOCTH (OTOCUHTETUKOB,
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HEKOTOpbl€ THMFAaHTCKUE pYAHbIE MECTOPOXKACHUS SBIAIOTCA pPE3yIbTaTOM OaKTepuaIbHOU
aKTUBHOCTH; OakTepuaibHas (iopa perylupyer IOTOKH Ccepbl U3 INIyOMHHBIX CJIOE€B Ha
MIOBEPXHOCTb, aHa’POOHAsT MUKpO(Iopa MOYB OTBEUaeT 3a (PUKCALMIO MOJIEKYJISIPHOrO a3oTa U
T. I

7. Ham Mup u3ymMHTeNnpHO MHOrooOpa3eH. JTO €ro HenpeMeHHOE, 00s13aTeIbHOE CBOMCTBO,
KOTOpo€ 00ecreyrBaeT MOMEXOYCTOMUNBOCTh B YCIOBUSIX MOCTOSIHHO M3MEHSIOUIUXCS YCIOBHIA.
Pa3BuTne XKUBOro B II€JIOM CHOCOOCTBYET (DOPMHPOBAHUIO M HOJJEPKAHUIO pa3HOOOpa3usi Ha
MOOBIX YPOBHSIX OpraHu3anuu. Tak, YCTOMYMBOCTb MOMYJSILMA 3aBUCHUT OT YpPOBHSA
nonuMopdusma renoponna. Eciu oH HU30K, TO CTOUT MOMYJISIMHU MONMACTh B HEOIAronpusTHhIE
YCIIOBHUS, OHA MCUE3HET, TaK KaK He Hai{JleTcsl 3alacHbIX BapHaHTOB. YenoBedeckas 3aliura OT
MHUPHAIOB 0O0JIE3HETBOPHBIX OakTepuil 00ecreuynBaeTcs KOJ0CCAIbHON BapHaOeIbHOCThIO HaIlleH
MMMYHHOM CHCTEMBI, 3TO YaCTHBIN Clydail B3aMMOCBSI3M YCTOWYMBOCTHU C pazHooOpa3ueM. BaxHo
MOHUMAaTh M O00paTHOE: HU3KOE pa3HOOOpazue BeleT K IMOoTepe yCTOWYMBOCTH. YenmoBeueckas
NEeSITEIbHOCTh 110 OTHOILEHUIO K NMPUPOJE OAHOHANPABIEHHO CHIKAET pa3HOOOpasue, MOHMKAs
YCTOWYMBOCTH OMOJIOTUYECKUX CUCTEM.

8. DOpomrouus — 310 (akT. 3a MoATOpa BEKa UCCIEI0BAHUS UCTOPUUECKOTO Pa3BUTHUSI )KU3HU
MaJIEOHTOJIOTH coOpasii 6ECUUCIEHHOE KOJIMYECTBO (PAKTUUECKUX JIAHHBIX, CBUJETEIBCTBYIOIIUX O
MIOCTETNIEHHOM, XOTSl U HEpaBHOMEPHOM, Pa3BUTUU KW3HU Ha Hamied miaHere. Teneps B oOuIyIO
KOIUJIKY ABOJIFOLIMOHHBIX JI0KA3aTEIbCTB J10O0ABUIICS M3PSAHBIN BKJIaJl, MOJYYEHHbIH OT T€HETUKU
1 MoJIeKyIsipHO# 6uosnorun. Kak u mobast Hayka, SBOTIOLMOHHOE YY€HHE TpaHCHOPMUPYETCs O]
BJIMSIHUEM HOBBIX (DAKTOB, YTOUHSIIOTCS ONpPENEICHUS, TOHUMAIOTCS OTPAaHUYEHUS TeX WM MHBIX
nokTpuH. Ho Bce OHM He BIMSIOT HA OCHOBHOE YTBEP:KJICHUE: IBOJIIOIMS — JI0KA3aHHOE CBOICTBO
3eMHOM JKM3HH, a BOBCE HE TEOPETUYECKNE U3MBILUICHUSI XUTPOYMHBIX OMOJIOTOB.

9. MHcropuueckoe pa3BUTHE BUJOB (KaK THUIOJIOIMYECKUX, TaK U (PUIOTEHETUYECKHX)
MIPOJIBUraeTCs JIBYMSI PaBHOIPABHBIMH MarucTpajibHbIMUA MaplIpyTaMu: KOHKYpeHTHas OopbOa u
Koonepauus. buonormueckre WHHOBALIMM MOTYT MPHOOPETaThCs Kak B XOJ€ MOCTENEHHOTO
BBITECHEHMSI MEHEe MPHUCIOCOOIEHHBIX 00siee MPUCIIOCOOIEHHBIMY, TaK U 332 CUET KOOINEepaluu —
OoOBEAMHEHUs TMOJIE3HBIX MPHUCIOCOONEHUH, o0nagarensiMu KOTOPBIX SIBJSIOTCS — pa3Hble
opranu3Mbl. JlaHHOe yTBEp)KJIE€HHE UMEET M MMPOBO33PEHUYECKYI0 CHIIY: Ha pPaHHMX OJTarax
OOCY)KJICHHUSI SBOJIIOLMOHHBIX 3HAHUM KOHKYPEHIMS aOCOJIIOTU3UPOBAIACh, OUOJIOTUYECKU
OIPABBIBASL «3BEPUHOE» IIPABO CUIIBHEHIINX. Y PaBHOBEIINBASI KOHKYPEHIIMIO KOOIIEpalueH, Mbl
nproOpeTaeM r'yMaHHYIO ajJbTEepPHATUBY — IIPaBO TOBAPUILEH.

10. Yenosek (Bua YenoBek pa3yMHbIH, a He Manbuuk IleTs, y KOTOporo MMeroTCs mama ¢
MaMoil, 0aOymiKH, NeAYHIKM M Kyda JPYrUX YEJOBEYECKMX pPOJCTBEHHUKOB) IPOU3OIIEN OT
00e3bsiH (HE COBPEMEHHBIX, a IPEBHUX, BbIMepIINX). COBpEMEHHbIE aHTPOIIOJIOIH BOIOIOT APYT C
JIpyroM BOBCE HEIO IMOBOJY 3TOro OeccropHOro ¢akra, au3-3a JAeTajel YeloBeYecKou
sBommonny. Kakue U3 nckonaeMplx NpeakoB Hanbosiee OJU3KU K YEIOBEKY, IJIe U KaK MOSBUIIOCH
MPSIMOXO’KJICHUE, KaKUE OTHOLUEHUS CIIOKUJIUCh Y 4YelIOBEKa pa3yMHOr0 M HEaHIEpTablIEB,
BBIMEPILUX POJMYEH Hallero BHUAa, KaKUe YepThl ICUXUKHU YHACJIEJOBaHbl OT *KUBOTHbIX. Celfuac
JUIs  apryMEHTUPOBAHHBIX JMCKYCCHHM MOSBUJIMCH MOIIHBIE MAaCCUBbI HOBBIX JAHHBIX —
pe3yJIbTaTOB HMHTEHCHBHBIX PACKOIIOK, HCCIEIOBaHUI MO3ra M TIeHOMOB. B Takux ycioBusix
OTpULaTh MPOUCXOKJIEHUE UYelIOBEKa OT 00€3bsiH — 3HAUUT, CHJIETh B IIYCTOM IPOCTPAHCTBE C
KpENKO 3aXMYPEHHBIMHU TIJ1a3aMH, 3aTKHYTBIMU YIIaMH, MBICIIEHHO MOBTOpPSsi OECKOHEUHYIO
MaHTpy «41 nonoOen bory...»

KoMMyHHMKauus }KUBOTHBIX: OT CTUMYJIa K CHMBOJIY

KOMMYHUKALIMA KUBOTHBIX: OT CTUMYJIA K CUMBO.JIY.

®puaman B. C., kanouoam oOuonocuueckux Hayk, Ou0I02UYECKU
gaxyromem
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MI'Y um. M. B. Jlomonocoea

«Xumus u xku3Hb» Nel0, 11, 12, 2009

Yacre 1

Bom pozoswiii kycm

Jlecxko nanucamo yeemoi

Jlucmus mpyonee.

Cuku Macaoka

HayuHnoe uccienoBanne KOMMYHUKAIIUK )KMBOTHBIX TpeOyeT cBOOOIbI OT CyObEKTUBU3MA U
aHTponoMopu3zMa B ONUCAaHMM U B OOBsCHEHUHU MoBeAeHus. lccienoBaTenb He JOJIKEH
rajatb, OYyCTh JaXke YOEIUTENbHO, YTO HMEHHO »MBOTHOE XOYET BbIpa3uTh JaHHOU
J€MOHCTpalel, KakoBbl €ro mnoOyxnaeHus u T.A. llosToMy omnucaHue MNOBEAEHHUS, €ro
pa3fesieHue Ha DJJIEMEHTbI, NPOBEPKY HAIM4YWsl y HUX CHUTHAJIbHOM (PYHKUUU HYKHO
MIPOM3BOJIUTh C TOM € OOBEKTUBHOCTHIO, C KAKOM CIELMAIUCT MO CPaBHUTEJIbHON aHATOMUU
BbIAENsAET MOpPGOCTpYKTYphl. BepHo u oOpaTHOe: TOJNBKO BBIACIUB  YCTONUYMBBIE
MOBEICHYECKUE MATTEPHBI, MOXKHO 3aTEM HCCJIEI0BAaTh UX BO3MOXHbBIE (PYHKIIMH, B TOM UHUCIIE
U curHaibHble. [Ipex e uem nepeiTu Kk npuMepam, HalIOMHUM OCHOBHbBIE TIOHSTHSL.

«CHUrHAJBHOCTB» U «3HAKOBOCTb) 1eMOHCTPALMIi: HCTOPHUS UAeH

HcTopus nccneoBaHusl CUTHAIOB U MEXaHU3MOB KOMMYHHUKAIIMU )KMBOTHBIX TECHO CBs3aHa
C UCTOpHEl CpaBHUTEIBHOM ATOJOTMHU. B oTinuume OT JIpyrux HOBEAECHYECKUX IUCLUIUIMH
(300ICUXOJIOTUH, CPABHUTEIBHON MICUXOJIOTHH, (PU3HOJIOTUH BhICIIEH HEPBHOMU JESITEILHOCTH),
CpPaBHMTEJIbHAS TOJIOTHS, BO-NIEPBBIX, AaHAIM3UPYET UMEHHO BUAOCIEHU(UIECKOE TOBEICHUE,
TO €CTh CaMbl€ )KECTKHE, CTEPEOTUIIHBIE, YETKO U (HepeHIIPOBAHHBIE AJIEMEHTHI IIOCIEAHETO,
BO-BTOPBIX, KJIaJIET «MOP(OJIOrHUECKHID MOIX0/] K IOBEIEHUIO B OCHOBY CBOETO METO/IA.

[lepBeiMu 31ech Obtu yuutenss Konpama JlopeHlla — HeMeKUN OpPHHUTOJIOL, CO3AATElb
sTosiorudeckoro Meroga Ockap XeWHpPOT W AHTIIMUCKUN OMOJIOT-3BONIONMOHUCT JIKynnaH
Xakcim (Jlopennr craxupoBaics y Hero B 1920-e roasl). OHM TOMBITATWCH BBIICTUTH B
M3MEHUMBOM TIOBEJIEHUM BO30YXKJIEHHOTO JKMBOTHOTO (BO BpEMsI CEKCYAJIbHBIX WM
arpecCUBHBIX B3aUMOJCUCTBUI) 3JIEMEHTHI, KOTOPbIE ObLIN OBl CTOJIb K€ YETKHU, TUCKPETHBI U
XapaKTepHb! Ul BUAA, KaK MOP(GOCTPYKTYphI. JIopeHII JIerko BOCHPUHSII 3TU UAECH; HEJAPOM
€ro MepBbIM HayyHbIM pykoBojuTesneM Obl1 Depaunany XoXmTETTEp, CIELUATUCT 10
CPaBHHUTEJIBHOM M CHUCTEMAaTUYECKOM MOP(OJIOrHH, a TaKkKe CpPaBHUTEILHON 3MOpHUOJIOrUU
MT03BOHOYHBIX.

Ockap XeWHpPOT BBeJ TMPEACTABICHHE O 3HAYMMBIX JJIEMEHTaX IIOBEJACHHS —
JEMOHCTpAalMsX W pHUTyalaX KakK CHEHU(PHUUYECKHX CTPYKTYpaX, BBIAEISEMBIX B IOTOKE
JeSITEIbHOCTH KUBOTHBIX, CYIIECTBEHHBIX JJI1 YYaCTHUKOB B3aMMOJEUCTBUS U JIOMYCKAOLIUX
«mopdomoruyeckoe» Tu060 PyHKIIMOHAIBHOE OMKMCAHUE B TOM K€ CTEMEHU, YTO M «OOBIYHBIC)
MOPQOCTPYKTYpbl. DTO OBLI MOJHBIA pa3pblB 3TOJOTHMM C TPAJIULUUOHHBIM IOHUMAHUEM
MOBEICHUS )KMUBOTHBIX KaK BHEIIHETO IMPOSBIICHUS «IPUBBIYEK», «MHCTUHKTOBY, «IyLIEBHON
NESITeIbHOCTH» U UHBIX 3B(PEMHU3MOB JJis1 0003HAYECHHUS IICUXUUecKoro. OH MO3BOJIMII 3TOJIOTaM
U3y4aTh CUTHAJIbHbIE CUCTEMBI Pa3HbIX BUJIOB KUBOTHBIX TaK € 0ObEKTHBHO, KaK JTUHIBUCTHI
U3y4alT S3bIKU. OT TPaJIuIUMOHHOTO JK€ «IICHXOJOTWYECKOro» IOHUMAaHUs TOBEIECHUs
(KOTOpPO€ COXpaHWUIM CPAaBHUTEIbHAS IMCUXOJIOTHS, 300ICHUXOJIOTUS U (U3MOJIOTHS BbICIIEH
HEPBHOM JIEATEIILHOCTH), ITOJIOT'H CTPEMUIINCH BCIYECKU OTMEXKEBATHCA.

B 1911 rony XeWHpOT ompenenus STOJIOTHI0 KAK HM3Y4YEHHME <GI3bIKA W PUTYaJOB»
KUBOTHBIX, OOBEJUHEHHBIX MM B TIOHATUM «CHCTEMa KOMMYHHMKauu». 3areMm Jxynuan
Xakciau BBEN IOHSATHE PUTYalU3alluM, II0Ka3aB, YTO COLMAJILHOE IOBEJEHHE >KUBOTHBIX
KOOPJIUHUPYETCS C T[OMOIIbI0 CHTHAJIOB, CHUMBOJIM3UPYIOLIUX ONIPEICICHHYI0 (dopMy
MOBEICHUS, KOTOpas JOJDKHA IOCiel0oBaTh 3a JaHHOM JeMoHcTpauueil. MHauye rosops,
JeMOHCTpalus NoO0yXACHUH U HaMEpPeHUH JKMBOTHOTO MPEBPAIAETCs B 3HAK, YKAa3bIBAIOIIMM
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Ha BO3MO>KHOCTH Pa3BUTHSI TOBEJACHUS 000MX YUaCTHHUKOB.

Js Xakcnu, XedHpoTa W mX oOmero ydeHwka JlopeHma 3T0 03HA4Yalo «IPE3yMITIHIO
CUTHAJILHOCTU» JEMOHCTpauuil. Bcsikoe BbIpasuTeNnbHOE IBUKEHHE >KHUBOTHOTO (TO €CTh
«IEMOHCTpALUM» B OOBIICHHOM CMBICJIE CJI0BAa) 3TOJIOTH paccMaTpUBAIN KaK MOTEHIMAIbHbII
curHan. Jlanplue ciegyeT ecTeCTBEHHOE IMPEANOIoKEHHE, 4YTO «CUTHAJIBHOCTB» MPSMO
MPOMOPLIUOHAIBHA CTEPEOTUITHOCTH, (PUKCHPOBAHHOE U IEMOHCTPAaTUBHOCTH JielicTBUM. MHaue
3a4yeM JKMBOTHOMY TaK KOBEPKaTh U BBIYYPHO HCIIOJIHATH JIBUKEHUS THE30CTPOEHUS,
arpeccuu, KopMJeHHs, OercrBa M T. 1., KaK He JjIsl TOro, yToObl MOJAaTh CUTHANI MapTHEpY?
(3akpernuieHHe «KOBEPKAaHHOI0», «BBIUYPHOIO», CIUIIKOM IIa0JOHHOTO UCIOIHEHUS IeHCTBUH,
MIPOUCXOSAIIMX U3 chepbl MOBCETHEBHON aKTUBHOCTH, X HEOOBIUHOE KOMOMHUPOBAHUE JIPYT C
JPYroM B KOMILJIEKCHI KaK pa3 U COCTABJIAET CyTh IMPOLIECCa PUTYaAIM3AlUU, [TPEBPALIAIOLIETO
neiictBue B JeMOHCTpauuio. /Jlampimie Mbl paccMOTpUM NpPUMEPHl TaKUX KOMILIEKCOB
JIBUKEHUI. )

Korpa tpeOyercs He curHai, a peakuusi — HamaJeHUe WM OercTBo, ClapuBaHUE WU
00opoHa, mpsiMble nercTBUS MHOTO 3(dekTuBHee nemoHcTtpauuid. [locnennue m3-3a cBoeit
«HEECTECTBEHHOCTU» MOTYT IOKa3blBaTh TOJILKO TOTOBHOCTh K OIPEAEICHHOMY IOBEICHHUIO,
TEM caMbIM MOOYXKJas mapTHepa cIesaTh CBOM «XO0» — BBIOpaTh W3 pernepryapa OpayHbIX
WM arpecCUBHBIX JEMOHCTpaIUil «0TBETHYIO». [1epBblil mapTHEp, B CBOIO OYEPEIb, OTBETUT HA
3TOT XOJI CBOMM, U TaKUM 00pa3oM B3auMOJEHCTBUE OYyAET MPOABUTaThCS K ONPEAEICHHOMY
Hcxo1y — mobesie 0JJHOM 0CO0M M MOPAKEHHIO APYTOM, YCIICIIHOW KoMy suy U T. 1. (BaxHo,
YTO JAEMOHCTPALUU HE MOTYT MOHYIUTh MapTHEpa K YeMY-JIMOO HampsIMyro, Kak MOHYXIAaeT
yaap, KJI€BOK UM UHOE npsiMoe nelicTBue.) HeanekBaTHble U Hecrienu(pUYECKUE OTBETHI BEYT
K OCTaHOBKE U CPBIBY B3aUMOJEHCTBHUSI.

B uem 3awiouanach CyIIHOCTh 3TOJOIMYECKOIO IMOJAXO0Ja K BBIJIEICHHUIO 3JIEMEHTOB
MOBEJICHUs, O0JaaIMMUX MOTCHIHAIBHONW CcHUrHaidbHOCTRIO? [IpencrtaBum cebe dYeloBeka,
Ha KOTOPOTO OKa3bIBAIOT JAaBJIEHUE, TPEOYs COINIACUTHCS C YEM-TO HEIIPUEMIIEMBIM: OH HEPBHO
O0apabaHUT manbllaMUd IO CTOJY, a3arTeM, IPUHSAB pEUICHUE, CKJIaJbIBaCT U3 MaJblIEB
CUMBOJIMYECKYIO (Urypy, oOo3Havamoomyr otka3. I[Ipennosaranoch, 4Tto B MOBEIECHUU
KUBOTHBIX MOKHO TOYHO TaK € BBIJCIUTh HENPEPHIBHYIO IOCJIEI0BATEIbHOCTh pPEaKLUH,
0003HaYyalOIMX TOJIBKO BO30YXJIeHHE (aHAJIOr TMOCTYKMBAaHUS HajlbllaMU) U 0coOble
JUCKPETHbIE KOMIUIEKCHl JBUKEHUM — JIEMOHCTpallMM, KOTOpble, Oyayddh MPOIYKTOM
pUTyanu3anuy, 1o Xakciu, CHMBOJIM3UPYIOT HAMEPEHHs YUaCTHUKOB «auasora». Mx peakuus
Ha OTH «CHUMBOJIbD YBEIMUYMBAET MPEJCKA3yeMOCTh IOBEIEHUS KaXJIO0T0 M B3aUMHO
KOOPJIMHUPYET MOBEJCHUE 000UX. A 3TO U €CTh LI€Ib KOMMYHHUKAIUU.

Baxknyto posib B pa3BUTHM ATOrO HaIlpaBiIeHUsI chirpajia pabota XelHpoTa, MOCBALICHHAs
JIEMOHCTpAILMSAM Y Pa3HbIX BUIOB YTHHBIX: BBIICHUJIOCH, YUTO OHHM CTPOTrO BUIOCTEUU(UYHBI U
HUMEIOT CTOJIb YETKO OIPEIEIEHHbIE (POPMBI, UYTO HAOIIOAATENb (2 3HAUUT, U Ipyras ITHULA TOTO
e BUJA) Y3HAET KAXKIYI0 U3 HUX CTOJb K€ 0e301IMO00YHO, KaK aHaTOM — MOP(QOCTPYKTYPHI.
3atem Jlopenir B nocBsmieHHoN XeitHpoTy padbote 1941 roga «CpaBHUTEIBHOE UCCICIOBAaHUE
JNEMOHCTpallMii  YTHUHBIX» I[IOKa3all, 4YTO CXOJCTBO (OpM JEMOHCTpalMil OTpakaer
¢unoreHeTHYECKyro OJIM30CTh BUJIOB, U HA00OPOT, 4eM 00Jjiee POJICTBEHHBI BUbI APYT JIPYTY,
TeM OoJbllle B MX BHUAOBBIX perepTyapax rOMOJOTHYHBIX NEMOHCTpALMM, pa3iuyaroniuxcs
JUIIb OTHEJIbHBIMU «OTTEHKaMu» HucnoiHeHus. [lanee, y OIM3KUX BHJIOB IOAABIISAIOIIEE
OOJIBIIMHCTBO JIEMOHCTPALMi C OJHUM M TEM K€ «CMBICIOM)» T'OMOJIOTMYHBI WJIM BOOOIIE
TOXACCTBEHHBI 1O (hopMe. DTO MO3BOJSET TOBOPUTH O TOM, YTO TUBEPrEHIUs (PACX0KICHUE)
OJMM3KUX BHUJOB OJIHOTO POJia WJIM CEMEHCTBA COMPOBOXKIACTCS TUBEPTEeHIIUECH «CIIOBApE»
BUJIOBBIX  JEMOHCTpalMii. Y  HEPOACTBEHHBIX BHJOB  pEIepTyapbl  JEMOHCTpaUi
IIPE/ICTaBJICHbl B OCHOBHOM HETOMOJIOTMYHBIMU CUTHAJIAMHU.

OpHako He3HauuTeNbHbIE (C TOYKM 3peHus HalOmojarens!) pasauuus MExIy
JEMOHCTpAIMSIMU  OCTAlOTCSl YCTOMUYMBBIMHU, HE3aBUCUMBIMU OT KOJE€OaHUH COCTOSHUS
KUBOTHOTO, €CIM OHHU BaXHbBI JUIS HPABWIBHOTO BOCIPUATHS JPYIMM YKUBOTHBIM. OTO
OTHOCHUTCSI U K Pa3HbIM JEMOHCTpAIUsIM OJHOIO BUA, U K TOMOJIOTUYHBIM JI€MOHCTPALUSIM Y

146



Pa3HbIX BUJIOB.

Takue xapakTepHble OTIMYMSI MOXKHO HAONMIOJaTh Yy 3amajHON moraHku Aechomorphus
occidentalis (puc. 1). Jdemouctpammu «dip-shaking» n «bob-shaking» o06e MCHONB3yIOTCS BO
BpeMsl yXaKMBaHHUS, UX BbIpa3uUTENIbHbIE JBW)KEHHSA BecbMa CXOJHbI. OTINYAIOTCS TOJBKO
MOPSIIOK 3JIEMEHTOB M HEKOTOpBIE JABM)KEHMS B KIIOUEBBIX MOMEHTAaX — B Hayalle U KOHIIE
neMoHcTpauu. «Dip-shaking» BKIIIOUaeT IJIeCKaHUE BOJOM B Hayalle U 103y C HU3KOH 1ieeil B
KOHLE, «bob-shaking» — HeT. DTO U JenaeT X CEMaHTUYECKU Pa3IMYHBIMU CUTHAJIaMH: OHU
0003Ha4YaOT pa3Hble CTENEHU MPEOJOJEHMS] B3aUMHOM arpecCMBHOCTM MMapTHEPOB (a OHa
HEUM3MEHHO NPUCYTCTBYET B Hayalle yXa)KMBaHUA, TaK K€ KaK U CTpeMJIEHHE K OercrBy) u
pa3HbIC BO3MOYKHOCTH COJIMKEHUS.

OTmeTuM, YTO NTHULBI MOTYT HCHOJIHATH 00€ 3TU JIEMOHCTPALMU TAaK)XKE BHE KOHTEKCTa
oOpa3oBaHusl Hapbl — IPU arpecCUd U B JPYrUX OOCTOATEIbCTBAX, CBA3AHHBIX C POCTOM
BO30yxkaeHus. Ho Torna Bce «MoJeKynbl MOBEACHUS» HaMHOIO MeHee ycroiluuBbl. [lo mepe
noabeMa BO30YXKAEHHUS OCOOM BHUJHA CETh INEPEXOJ0B MEXKIY JCHCTBUSMHU IOBCEIHEBHOMN
aKTUBHOCTH M BBIYYPHBIMH, JKCTPaBaraHTHBHIMU JABM)KCHUSIMU JEMOHCTpAIMii, MpH craje
BO30OyXKJeHHUs — oOparHble nepexonapl. Korma ke [IeMOHCTpallld HCIOJIb3YIOTCS B
CHEIU(PUUIECKOM KOHTEKCTE€ YXa)XXUBaHUSA, TO €CTb Kak KOMMYHMKATHBHBIE CHUTHAJIbI, —
nepexo/pl He BUAHBI coBceM. (CTepeoTMIHOE UCIHOJHEHHE KaXJI0M JIeMOHCTpaluuu
OpraHM30BaHO TAaKMM 00pa3oM, YTO OJHA CMEHSET IPYTyl0 CKauKoM, KakK KaJpbl claij-
¢uibMa, U epexoa0B He HAOIIOIAeTCs, OHO IIOJYEPKUBAETY» IPAHULIBL, OTIEISIOMNE (POPMBI
JEMOHCTpAIMH YT OT Apyra U oT «(OoHa» — HECUTHaJIbHON aKTUBHOCTH.

MexBHUIOBBIE  pa3nMuMs  JEMOHCTpAllMii  IOKa3aHbl Yy JIByX  BHJOB-IBOMHHUKOB
AHTapKTUYECKUX IOMOPHUKOB — IOXKHOIOJIsSIpHOTO 1nomopuukaCatharacta maccormicki u
oyporo mnomopuuka C.lohnbergi (puc.2, 3, 4)— Ha mNpuUMeEpe «IOATOr0 KpUKay. ITa
JE€MOHCTpaIisl MHOTO(YHKIIMOHANIbHA, KaK, HalpuMep, MecHs y BOpPOObMHBIX mtuil. Jlus
oco0eil cBoero moia, ¢ KOTOPbIMU KOHKYPUPYIOT 3a IapTHEpa, OHA O3Ha4yaeT Yrpo3y H
CTpEeMJICHHE IOMUHUPOBATh, /ISl HOTEHIIMAIBHOTO IapTHEPA — FOTOBHOCTD MOYXa)KUBATh, JUIS
«HEUTpaNbHBIX» 0CO0EH — 3TO CHUTrHAJI, CIUIAYMBAIOIIMN YaeK B «KIy0ax» U APYTUX TpYIIax.
«lonrue kpukm» y 00OUX BHUJOB CXOJHBI, HO MEXJIYy HUMH €CTh U YETKHE, YCTOWYUBBIE
pa3nuuus, Kak B LEJIOM, TaK W HA KaXJOM U3 IATH 3TAloOB: IOXKHOIMOJISAPHBIA MOMOPHHUK
OTKJIOHSIET KOpPIlyC Topa3fo Janblie Hazag u (wiM) BBepX. MeXuHAUBUAyaJIbHAS
W3MEHUUBOCTh <«JIOJITUX KPUKOB» Yy 0OOHMX BHUJOB JOCTATOYHO BeJIMKAa, HO HUKOTJA
He 3aTparvBaeT BujocnenuuyHblx Mpu3HakoB. C Apyroil CTOPOHBL, CTEPEOTHITHOCTh
UCIIOJIHEHUSI HE JUKBUJIUPYET U Jla)K€ HE YMEHbIAeT WHJUBUIYAIbHYIO U CHUTYaTUBHYIO
U3MEHUMBOCTbL —  TaKO€  IPOCTO  HEBO3MOXKHO. [J1aBHOe, 4YTO  HE U3MEHSAIOTCA
muddepeHIUpyIONMe XapakTEPUCTUKA CHTHAJIOB — T€ OCOOCHHOCTH, TIO KOTOPBIM
pa3ianyaroTCs CUrHalbl OJM3KUX BHUJIOB, KaK B IPUMEPE C MOMOPHUKAMU, WK (GOPMBI pa3HbIX
JEMOHCTpAaIi psAaa, Kak y OraHoK Ha puc. 1.

JuckperHo u 1udpepeHIUPOBAHHO

B npumepe co ckiaaplBaHMEM KyKHILa HaJIU4YUE€ TMEPEXOJ0B MEXAY DSJIEeMEHTaMU
CUTHAJILHOTO psifia HE MPEMSITCTBYET BBIACIICHUIO OTIENbHBIX AeMOHcTpauuid. ToyHO Tak xe
HENPEPhIBHOCTh MOTHUBALIMOHHBIX COCTOSIHUM HE TOJIBKO HE NPENATCTBYET JAMCKPETHOCTH
3JIEMEHTOB JEMOHCTpAllMid, HO Jlaxke TpedyeT ee, eciu Te (YHKIMOHUPYIOT KaK CHUTHAJbI.
B mpumepax, paccMOTpeHHBIX B MpeAblAyIIed IJlaBe, II0JOBOE€ BO30yXKJAEHHE Y
J€MOHCTPUPYIOILIEH MITUIBI HApacTaeT IUIABHO, OJJTHAKO JIEMOHCTPALIMHU AUCKPETHBI.

BooOme a1 KOMMyHUKallMM, TO €CTh OOMEHa COOOIIEHUsMHU, HECYIIMMH HH(QOpMAaLHIO,
HEO0OX0IMMO pacuJieHEHHE BHEIIHEr0 MHpa CPEeICTBAMU HEKOTOPOH CEMHOTHYECKOW CHCTEMBI
(cm., nampumep: A. H. bapynun, «OcHoBbl cemuotukm», 2002). Tak, moroma MeHSETCS
HENPEPHIBHO U IJIABHO, HO MbI BBIJIEJISIEM B 9TUX U3MEHEHUSAX 3HAUUMbIE CTaIUU U MOJ0UpaEM
U1 HUX 0003HAYEHUSI — (GICHO», «IIE€PEMEHHas 00JIayHOCTbY, «IOXKIb», Oyllb TO CJIOBa WU
MUKTOIpaMMbl B TIPOTHO3€ MOTOJbl, H300pa)karolllue COJIHLE, TY4Ky U T.1. (puc.5).
Ha ocHOBaHuu Takoro curHajga Jpyrol 4eloOBEK MOXKET MPUHATH PEIIEHUE O TOM, KaK eMy
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OJIeThCsl Iepel BbIX0JA0M U3 Joma. (O4eBUAHO, YTO CEMHOTHYECKas CHCTEMa JOJIKHA ObITh
oOuieil 1si NpUEeMHUKOB U MEepeaTYMKOB CUTHAJIA. )

Ecnu BepHYTbCS K KOMMYHHUKAIIMU KUBOTHBIX, TO IUIABHO MEHSIOINECS MOTHUBALUM MOKHO
CPaBHMTH C IJIABHBIM U3MEHEHUEM TOT0/Ibl, a IEMOHCTPALUU — C BBEICHUEM «O00O3HAUECHUI»,
MHOOPMUPYIOIIUX O COCTOSIHUM >KUBOTHOro. KOHTHHYyM NOBEIEHUECKHUX XapaKTEePUCTUK
KUBOTHOTO WJIM 3HAUYMMBIX JeTajiell cUTyauuu (mpeameT OOIIeHHs) JpoOUTCS Ha KOHEYHOE
YHCIIO JAMCKPETHBIX ypOBHEH (O3HauaeMoe), KaxIbli W3 KOTOPHIX BBIPAXKEH COOCTBEHHBIM
curHaioM. [loBeneHue o0coOH-IEeMOHCTpaTOpa JIOJDKHO —PAa3AEIUThCS HaA JAUCKPETHBIE
CTPYKTYpPBhl — «CTYCTKH» HENpPEpPHIBHOTO IMOTOKA AaKTUBHOCTH, OHU XK€ (PUKCHUPOBAHHBIC
KOMIUIEKCBI IEHCTBHM, C JaIbHEUIIEN pUTyalnu3aluen Kak10ro U3 HUX.

Tak, y 03epHBIX 4YaeK, KOTOpeIX uccienoBanl Huko TunbOepreH, ecTe aAwaroHajgbHas M
pacruiacTaHHasi Mo3bl yrpo3bl, MEXAy KOTOPHIMH MPUCYTCTBYIOT BCEBO3MOKHBIE MEPEXOJIb.
Kunocwemka yaek nokasasna, 4to B OOJIBIIMHCTBE CUTYallMi HamaJeHusl U OercTBa, BO-MEPBbIX,
caMHM I103bl BCTPEYAIOTCS 4Yalle, YeM IEepeXOJHbIe JBM)KEHHUS, BO-BTOPBIX, 00€ MO3bl H
MIepexo/ibl MEK]Iy HUMH — HaMHOTO 4Yallle, YeM He3aBepUICHHbIE MOMNBITKU JEMOHCTPAIUHU T103.
A rnaBHOe, 1a)ke MpU HaJMYUU EPEX0I0B MO3bl OTIMYAKOTCS BEPOSITHOCTSIMU aTaku U OercTsa
ONIOHEHTa MOCJe UX MNPEIbSBICHUS — BTOpas BJEYET aTaky ¢ OOJbLICH BEPOSATHOCTHIO.
WNuaye roBops, CYIIECTBYIOT [Ba YpPOBHS peardpoBaHMs OIIOHEHTa, COOTBETCTBYIOLIUE
IIEpBOM M BTOPOM O3€.

Hpyroit npumep: cycimuk benmunra Spermophilus beldingi pearupyer Ha MOTEHIHAIBHYIO

OIMaCHOCTbL TPEMs THUIIAMHU 3BYKOB — TPCIIIMHU, YUPHUKAHBEM HW CBUCTAMMU. Tpenn, cepun
KOPOTKHX, 6I)ICTp0 CICAYIOIIUX APYT 3a APYTOM 3BYKOB, CYCJIMK Yall€ BCCTO U3AaCT B OTBCT HA
IOABJICHUE HA3€MHBIX XHIITHHKOB (B OKCIICPUMCHTAX —  YCJIOBCKa, CO6aKI/I, qy4dei

JUIMHHOXBOCTOM JIaCKM M aMepUKaHCKOW HOpkH). OIMHOYHBIE YMPHUKAHbSI M CBHUCTBHI Yallle
COMPOBOXKIAIOT IMOSIBJICHHE MEpHAThIX XUUIHUKOB. OnHako Oosiee JAeTalbHBIA aHAIIN3
MIOKa3bIBa€T, YTO CBHUCTOM O0O003HAYAETCSI BCSIKOE pE3KOEe JBIKEHUE, CUJIBHO IIyrarouiee
KUBOTHOE, TPEJIbIO — TO, UTO MYTaeT HE OUEHb CHUJIBHO, HETOABM)KHAS MJIH, BO BCSIKOM Clly4ae,
KOHTPOJIMpYyeMast OIacHOCTb. YnpukaHbe ke — nepexoanbiil curnan (1984. padotsr /1. Jlerepa
¥ COaBTOPOB).

Kpaiine cymiecTBeHHO, YTO 3TH TPU THUIA CUTHAJIOB, MapKHUPYIOLIME TPU pPa3HbIE YPOBHS
OecroKONCTBA JKUBOTHOTO (O KOTOPBIX CYCIMKH «CUYMTAIOT HY)KHBIM COOOLIUTH» JPYTUM
0CO0sIM B TPYIIIUPOBKE), YCTOWYMBO OTAENEHBl OPYr OT JApyra TOJBKO TOTAa, KOIrja OHHU
npenynpexaaiT o6 omacHocTd. OJHAKO TOT € CaMblil TpeNeBOH CHUTHAJI U3JAI0T CaMIlbl
CYyCIMKOB Tociie Komymsiuuu. HemocpeacTBeHHass NpUYMHA 3TOTO —  OOBIYHBIA  JUId
yXaXUBaHUS KOHQIMKT MEXKIY CEKCyaJbHOCTbIO, CTPaxOM Iepe]l CaMKOM M arpeccueil mno
OTHOIIEHUIO K HEW, KOIJa HEMOCPEJICTBEHHO Iepel] KOMYJsueil U BO BpeMs Hee YpPOBEHb
cTpaxa MakcumayieH. Ho Tpenu mocne KOmymsiiMM yHoTpeOJsSIOTCS C COBEPUICHHO HHBIM
«CUHTaKCUCOM)» — OHM CTAaTHUCTUYECKU JIOCTOBEPHO OTJIMYAIOTCS OT TE€X, YTO CUTHAIU3UPYIOT
00 OMMacHOCTH, MEHBILIUM YHUCIIOM JIEMEHTOB U OO0JbIIEH JIUTEIbHOCTHIO KaXKJOTO AJIEMEHTA,
IpUYeM MEXAy IBYMsl THIIAMHM CUTHAJIOB MPAaKTUYECKU HET nepexoaoB. Kpome Toro, Tpenu
HecnenupUYecKkl MAapKUPYIOT BBICOKOE BO30YKIEHHE >KMBOTHBIX — HO B 3TOM Ciyd4ae
M3MEHUYMBOCTh CUTHAJIa HACTOJIBKO IIMPOKA, YTO MEPEKPHIBAET 00a «UUCTHIX)» THUIIA TPEIEBOTO
KpUKa, U NperylnpeXJalolui, U NOCTKONYISATOPHBIM, MpUYeM MpeodsiajatoT Iepexo Hble
bopMBl.

Takum o06pazoMmM, Mbl yOenuwiuch, uTO J(PQPEeKTUBHAS KOMMYHHKAnusi TpeOyer
cHenu(pUUECKUX >JIEMEHTOB MoBeaeHUs. Jlake eciu B HCXOJHOM IOBEAECHUU >KUBOTHOTO
COOTBETCTBYIOILIME IMOBEACHYECKUE NATTEPHBbI HE pa3/ieleHbl, TO B KOHTEKCTE OOILEHUS HUX
MIPUXOJUTCS Pa3EIATh.

[IpumepoB, MOATBEPHKIAIOLIUX 3TO 3aKJIIOUEHUE, CEroJIHSl M3BECTHO ropaszio OoJjblle, YeM
MOKHO TME€pEUYUCINUTh B TMOMYJSIpHOM cTaTbe. McciienoBanue IEMOHCTpalii B paMKax
3aN0’)KeHHON XaKClIM HUIEM «CUTHAJIbHOCTU» U «3HAKOBOCTHU» JIEMOHCTpPAlMi OKa3aJloCh
BECbMa IUIOJOTBOPHBIM (KaK Mucal MPOJOLKMBIIMKA uX Tpaauuuu Jlopenn B «OGOpoTHOM
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ctopoHe  3epkanma»). ComgHOM  CTOPOHBI, OBUIM  TIOKa3aHBl  JUCKPETHOCTH |
maddepeHINPOBAaHHOCTh  IEMOHCTPAIMii —  JKMBOTHOE  YCTOWYHBO  BOCIIPOM3BOJUT
ompeneneHHbie GOpMBI, Kak OyJITO OrOHBKOM CHTAapeThl YePTHT (UTYPHI B TEMHOTE, W OTH
«huryphD» JEMOHCTpPAIlMii YETKO BBINENAIOTCS Ha (OHE KOHTHHYyMa HECHTHAIBHBIX
nBrokeHui. Tak, TeMOHCTpaluu yrpo3sl Y JECATKOB HCCIECIOBAHHBIX BHUIOB MTHUIl OKa3aJIHCh
JUCKPETHBIMU U U (depeHIMPOBaHHBIMUA — IpayajbHbIX CUTHAJIOB HE OOHapyxeHo. (OT1o
Obu10 mokazaHo B 063ope I1. Xapaa u M. DHraucra no 1eMOHCTpalUsiM PUTYaJIM3UPOBAHHOM
yrpo3sl y ntutt B Canadian J. Zool. (2001).) C apyroii CTOpOHBI, YCTaHOBJICHO, YTO (HOPMBI
JIEMOHCTpAIHA, KOTOPBIE )KHBOTHOE BOCIIPOM3BOJANUT YCTOMUUBO M CTEPEOTHITHO, B CAMOM JIeJIe
UMEIOT KOMMYHHUKAaTUBHOE 3HAYCHHE — MMEHHO Ha HHX OPHUEHTHUPYETCS APYroe >KUBOTHOE,
KOPPEKTHPYsl CBOE MOBEJCHHE, a HE, JOMyCTHUM, HAa HM3MEHEHUS TUCTAHIIUU MEXIy O0COOSIMH,
B3aMMHOW OpUEHTAIINU, UHTCHCUBHOCTH TPOSIBIICHHI HEPUTYAIN30BAHHON arpecCcuu M T. II.

PacckazaTh moqpoOHO 0 KaKIOM U3 3THX UCCIEAOBAHUI HET BOSMOKHOCTH, OTMETHM JIUIIb
OJIMH Ba)XHBI MOMEHT. KOMMYyHHMKaIMs CUMTANach JOKAa3aHHOW, €CIIM PEIHIUEHT H3MEHSII
CBOE IOBEJICHHE IO/ BO3JCHCTBUEM CHTHAJIOB ITApTHEPA MPH KOHKYPEHIIMU 33 PECypc Malloi
neHHocTr. Hanmpumep, B paboTax DHKBUCTA U COABTOPOB IIPUBEICHBI PE3YIbTAaThl HAOIIOACHUN
3a rTaynslimamu Fulmarus glacialis, ocnapuBalOIIMMH TIOTPOXa IHHAropa y MeCT, TJe
BBIOpACHIBAIOT PHIOHBIE OTXObI. ECiM pecypc He CIAHMIIKOM BaXKeH, Y )KHBOTHOTO €CTh BBIOOD:
MpoJ0JDKaTh OOpHOY WM OTKazaThesa. Takum 00pa3om, 3TOT pecype AenaeTcss MpOoOHBIM
KaMHEM, TO3BOJISIOIINM BBISIBUTH COIMAIBLHO OOYCIIOBJIICHHYIO PA3HOKAYECTBEHHOCTH OCOOEH.
DTO MOKa3bIBAET, YTO MCTHHHAS IIEHHOCTh KOMMYHHUKAIIMH — HE B pecypce Kak TaKOBOM, a B
BBICTPAMBAHUY ONTHUMAJBHBIX OTHOIIEHHH ¢ KOMITAHBOHAMH.

3HAK ¥ CTUMYJI B KOMMYHHKAIMH KHBOTHBIX

Bo3HukaeT ectecTBEHHBIN BONPOC: a Kak MepeaaeTcss KOMMYHUKaTUBHbIN 3hdext? U Tyt
ecThb J1Be Bo3MOxHOCTU. IlepBas — mepenaua yepe3 oOMeH Bo3zaeWcTBUAMU. B aTOM citydae
CUTHAJIBI OyyT CTUMYJIaMH, KOTOpPbIE B KJIACCUYECKOM TOJIOTUU HA3bIBAIOT CHELUPUUECKUMHU
WJIY 3HAKOBBIMU. J[€MCTBYS Ha PELUIINEHTA, OHU IIPUHYXAAKT» €r0 K TOW OTBETHOM PEaKLHH,
KOTOpasi He0OX0/lMMa Ha CIEAYIOIIEM 3Talle, peakiys, B CBOI0 O4epe/ib, MO0YXKIaeT MepBOro
napTHepa K TIIOBBIIICHUIO CTUMYJISIUUM MU T.JI. — B pe3yjbTaTe JEHUCTBUS NapTHEPOB
CTaHOBSTCS CKOOPJIMHUPOBAaHHbIMH. [l00OHOE HUCHOJIB30BaHUE CTHUMYJIOB OIMCBHIBAE€TCS B
JMAJIOTOBOMl  MOJENN KOMMYHHMKAIMM KJIACCUYECKUX ATOJIOTOB, IOJIyYMBLIEH Ha3BaHUE
«Mojenu Kkimoya U 3aMka». CTUMyn B 3TOH MOJENM Ha3bIBAe€TCs pPEIM3epoOM — KallbKa
HEMEIKOTo Ausloesung: «BBICBOOOXJICHUE,  CpabaThIBAaHHUEY. HevictBue  penuzepa
BBICBOOOK/1a€T a/IeKBaTHBIA U cHEU(UYECKUI BUraTENbHBII OTBET PELMIMEHTa, KOTOPBIN
TOT BBIJAE€T HENPOU3BOJIbHO, aBTOMATUYECKH, AK€ €CIM OH B 3TO BpeMs 3aHAT YEM-TO
IPYTUM, CKaXXeM, MPEIbsIBISIET CBOIO JEeMOHCTpaiuio. B npyrom BapuaHTte penuzep MOMKET
BBICBOOOXK/IaTh HECKOJbKO pa3HbIX (albTEpHATHBHBIX) OTBETOB, KaXIbli CO CcBOEH
BEpOSTHOCThIO. Hampumep, yxe yHNoMHHaBIIMECS IEMOHCTPALlMM O3€PHBIX YaeK — O3Bl
rOpU30HTAJIbHAS U paclulacTaHHas, — 00€ BBI3BIBAIOT KaK aTaky, Tak U OercrBo mapTHepa,
HO aTaka B OTBET Ha BTOPYK BcTpedaercs uvaumle. Tak wuiauM uHaAde, cBoOoja BbIOOpa
pearupoBaHusi y 00oux ocoOeil, U JAEMOHCTPUPYIOIIEH, W BOCIPUHUMAIOUICH, HpeAebHO
OTpaHMY€Ha, OHU MOTYT WM Clienu(UYEeCKd OTBEUaTh Ha PENIM3ep, WU «COMPOTUBISATHCS
€My, Hapylllas COOTBETCTBUE MEX1y CTUMYJIOM U peakLUeH.

Ecnu xe Habop AeMOHCTpauui yXa)KUBaHUSA, yrpo3bl, NPEAyNpexACHUs 00 ONacHOCTU U
T. . — 3TO CHUCTEMa 3HAaKOB, a AU(QepeHIUPOBAHHBIE CHUTHAJIBl COOTBETCTBYIOT Habopy
CUTyallull B3aUMOJIEUCTBUSA, TO OHHU JEHCTBYIOT HCKIHOUMUTENbHO HHMopmanuei. U ata
nHpOpManus TO3BOJISIET BBHIOPATh OTBETHBIM CHTHAJT TakuM o0O0pa3oM, YTOOBI COOBITHS
pa3BUBAINCh B HAlpaBieHUM, O0Jiee BHITOJHOM [yl JaHHOW OCOOM, YeM JJIsl €€ OIIMOHEHTA.
B atom cnmyuae cBoGoma BeiOOpa y ocobu makcumanbHa. C OJHOM CTOPOHBI, PEIUMUEHT
HCIOJIb3YET MOJY4YEHHYI0O HHPOPMALIUIO 111 KOPPEKTUPOBKU COOCTBEHHON MOJIENH MOBEIEHUS
TaM W TOTJa, TJIe 3TO HEOOXOAMMO WMMEHHO Il Hero (He obOsi3arensHO ceiuac). C npyrou
CTOPOHBI, CUTHAJl HE 3aBUCUT OT COCTOSIHUS 00enXx 0cobeil — mepenaromiei u npuHuMaroulei,
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Y I03TOMY BOCIPUHUMAETCSI HE3aBUCUMO OT YPOBHEH UCITyra, arpeccuu U T. II.

Korpa curnanpubiil 3¢ddexkt BO3AEHCTBUS NEMOHCTpALMil NeperaeTcss CTUMYJIamMHu, OH
uHpopmupyeT 00 ypoBHE MOTUBaLMU perunuenTta. [1o3ToMy Takue cUrHaibl B aHIJIOS3bIYHOMN
JUTepaType MOJIY4YMIIM Ha3BaHue motivational signals (CUTHaNIbl HaMEpPEeHMM M COCTOSHUS
xuBoTHOro). Korma ke curHaibHbI 3(dexT mnepemaercs 3HAKaMH, HCIOJIB3YETCS
Ha3BaHUe referential signals. DTu cuUrHajlbl MMEIOT BHEIIHEro pedepeHTta (azxpecara) u
nepenaT MHGPOPMALMI0O O BaKHBIX CUTYalUAX B3aUMOJCHCTBHS MM OOBEKTaX BHELIHETO
Mupa (BUIBl KOpMa, Tullbl omacHocred). WHbopmauus 3akoaupoBaHa B JAUCKPETHBIX,
T depeHIPOBaHHbIX, ClIeNU(UYECKUX POpMax CUTHAJIOB, 3HAYEHUE KOTOPBIX HE 3aBUCHUT OT
KOHTeKCTa (OJMH HW TOT € CHUTHajl BCerJa O3HA4aeT OJHO W TO JKe). OTo ObUIo
IIPOJIEMOHCTPUpPOBAaHO B HccienoBanusx 90-x ronos (P.Marler, Ch.S.Evans, J.Macedonia,
D.Blumstein), 61aroaapsi KOTOPbIM Y CaMbIX Pa3HbIX BH/IOB MO3BOHOYHBIX ObUIM OOHAPYXKEHBI
(GyHKIIMOHATBHO pedepeHTHble CHUTHamibl (referential signals), OHUM e KaTeropuajibHbIe
CUTHAJIbl, OHU € CUTHAJIBI-CUMBOJIbI B Hallell kiaccuukanuu. OHU Kak pa3 U NPeACcTaBIISIOT
co0o¥ 3HaKHW (M CUMBOJIBI), IIEpeIaoe HHPOPMAIIUIO HICATLHOTO XapaKTepa.

B m3smsbix skcnepumentax Kpucrodepa DBaHca ¢ KoJuleramu, BBIIIOJIHEHHBIX B 1990-e
roJibl, ObUIO MOKa3aHO, YTO MOJOOHBIM CUTHAT UHQOPMHUPYET UMEHHO O KaTeropusx BHEIIHEH
omacHOCTM (O TUme MNUIM, O ¢opMe yrpo3bl U T.[.), aHEO CYObEKTUBHOM YPOBHE
BO30OYXKJEHHUSI 0cOOM. Y NOMalIHMX Kyp OMNMCAHBl TPU CUTHAJA — «OMACHOCTh C 3EMIIN»,
«ONacHOCTh € Bo3ayXa» U nuuieBod Kpuk. CurHaibl ueTko JuddepeHUrpOoBaHbl,
«IPOMEXYTOYHBIE» 3BYKH HE OTMEUAIOTCS Ja)Xe y CHJIBHO BO30YXKACHHBIX MNTHIl. ITO
MO3BOJISIET MPEANOJIOKUTh, 4YTO BCE OHHM IepefaroT HHPopMaluio 00 onpeaeneHHbIX
CUTYyallMsiX BHEIIHET0 MHUpPA, KOTOPYIO aJEKBATHO BOCHPHUHUMAIOT Jpyrue Kypbl. UTOOBI
MOATBEPAUTh HWJIM OIPOBEPTHYTH 3TO MPEANOJIO0KEHUE, HYKHO OBbLIO HMPOBEPUTH PEAKIIUIO
oco0ei, KOTOpble caMH HE MOTYT BUJAETH ONAaCHOCTb WU KOPM — TO €CTb UM INPUXOIUTCS
[10JIaraTbCsi MIMEHHO U TOJIBKO HA CUTHAJIbI.

Jlyig 5TOr0 OBUIM MOCTaBJIEHBI IBE CEPUU ONBITOB, B KOTOPHIX KypaM MPOUTPHIBAIN 3aIUCU
M3Y4aeMbIX KpPUKOB. B KOHTpoibHOM cepuu (II0JIOBUHA BCEX IOBTOPHOCTEH, BbIOpaHHas
cilydailHbIM 00pa30oM) MPOUTPbIBAHUE NHIIEBOIO KpPUKAa WM KPUKA «OHNACHOCTb C 3EMJIN»
IpenBapsuli  BblJaued 3€pHa, MpUYEM MTULE JaBald  BO3MOXXHOCTb  KOPMUTHCS.
B skcriepuMeHTanbHOM cepuu T€ K€ KPUKHM IPOUrPHIBAIM B TOM XK€ MOPSAKE, HO UM
HE IpeaIIecTBOBaja BblJaya 3€pHa, TO €CTb NTHIBl HUYEM HE ObLIM MOTHUBUPOBAHBI
«MpaBUJIBHO» pearupoBaTh Ha TOT M Jpyrod Kpuk. Peakiuio Ha CUTHaN OLEHUBAIM IO
CpeHEMY BPEMEHH MOMCKOBOIO MOBEIEHUS B CEKYHAAaX (BepTUKaJIbHAs OCh Ha PUCYHKE), IPU
KOTOPOM TNTHIIA XapaKTEPHBIM 00pa30oM MEHSET I03y, OIyCKas TrojoBy K 3emie (puc. 6).
[ToHATHO, YTO BO3MOXKHOCTH BBICMATPUBATh XHUIIHWKA U pearupoBaTh Ha €ro MOSBJICHHUE NPU
3TOM orpaHudeHHa. [lowckoBoe MOBEJAEHME IIOCIIE€ CUTHAJIOB CPAaBHUBAIM C TaKUM K€
MOBEJCHUEM B [IEPHO/I IO CUTHAJIOB U OLIEHHUBAJIM MpUpAalleHue JINO0 yMEHbIIIEHUE.

HekoTopslil ypoBeHb NUILIEBON aKTUBHOCTH Y KypHUILIbI €cTh Beeraa. OJIHAKO MUIIEBOW KPUK
YCUJIMBAE€T €€ y TOJIOAHOM OCOOM — MTHLA <«JIOBEPSIeT» NHIIEBOMY CHUTHaly, 4TO HaJa0
THIaTeNIbHEN UCKAaTh UMEHHO 3J1€Ch, XOTS 3TO MOXKET ObITh OIIACHO M3-3a NOTEPH OJUTENBHOCTH.
ChIThle NTHULBI HE TaK OXOTHO pearupyroT Ha NHIIEBOH KpUK (TO €cTh 3/1eCh HET
«aBTOMAaTUYECKOI» pPeaKiiu, MoJ00OHOM TOM, YTO BBI3bIBAIOT peiu3epshl). TpeBoKHbIE CUTHAIIBI
HE BIMSUIM Ha MHUIIEBOE MOBEJIEHUE HU Yy CHITHIX, HU Yy TOJIOAHBIX Kyp. Takum oOpazowm,
MUIIEBOM CUTHAN JEMCTBUTENBHO NEPENaeT KOHKPETHYI0 MH(POPMAIUIO: «3/1€Ch MOXKET ObITh
efa, HIuTe Jiyduie». A 4yToObl HCCIEeOBaTh PEaKLMI0 NTHUL] Ha CUTHAJIbl TPEBOTH, HYXKHBI
Jpyrve napaMmeTpbl — MHTEHCUBHOCTh OCMAaTPUBaHUs, 3aTauBaHUs U T. 1.

[IpenmecTByroiue UccaeA0BaHMs TE€X K€ aBTOPOB MOKA3aJIU TO K€ CaMO€ U B OTHOLIEHUU
000MX «TPEBOXKHBIX KPUKOBY». TaK, y LBIIUIAT JOMalIHEH KypuIlbl CHEHU(PUUECKYI0 PEaKLUIo
3aTaMBaHMsl W OErcTBa BBI3BIBAET HE TOJIBKO KPUK «OMAaCHOCTH C BO3AyXa», HOHU
CTHJIN30BaHHOE M300pakeHHe sicTpeda — CHIIYIT C IIUPOKUMU KPBUIbSMHU, KOPOTKOM 1Ieeil u
JUIMHHBIM XBOCTOM, KOTODPBIM JBMIraloT HaJ LbIUIATaMH. Peakuus Ha Takod cTUMyn Oblia
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UCClleIoBaHa emnle B Kiaccuyeckux oskcnepumentax Jlopenna—TunOeprena. OBaHc U
coaBTOopbl TOBTOpUIU €€ (1993), wucmonap3ys KOMIBIOTEPHYIO AaHHMAIIMIO JIBHKCHUS
«XUITHUKA» C Pa3HOM CKOPOCTHIO M Ha pa3HOM BhICOTE. B 000mX ciydasx 0OOpOHHTEIbHAS
peakuusi MMela MEeCTO, KOrja MOJENb HalloOMHHalla sAcTpeba, W OTCYTCTBOBajla, KOIJa ee
JIBUTAJIM B MPOTUBOIOJIOKHYIO CTOPOHY (TOT/la OHA HAallOMUHAET YTKY — JUIMHHBIA «XBOCT»
MOXXET OBbITh MHTEPIPETUPOBAH Kak «uiesi»). g Hac ceifyac CyHIECTBEHHO, YTO LBIILISATA
HE TOJIbKO O€Xallu MpH MNPEIbSBICHUU «sCTpebay, HO TakkKe H3JaBall KPUK «OMACHOCTb C
BO3JlyXa» (MMEHHO M TOJIKO 3TOT), U JIUIIL B TOM ClIy4ae, KOT/la HAXOJUJIUCh B TPYIIE — HO
He B 0AMHOYKY. CliefoBaTenbHO, C MOMOUIbI0 3TOT0 KpHUKa OHU HE BbIpaKaJld COOCTBEHHbIE
MOOYKJIEHUS, a UCIOJb30BAIM CUTHAJI HMEHHO JUIsi HMH()OPMHUPOBAHUSA JPYTUX UJICHOB
coo0I111ecTBa, MO3BOJISII UM BBIOMpPATh COOCTBEHHYIO CTPATErHIO MOBEIACHHs, KOTOpas Oyaer
3aBUCETh OT UX JIMUHBIX «0OcTosiTeNbCcTB». Hampumep, HexBaTka KOpMa 3acTaBisieT 0COOb
0oJbIlIe PHCKOBaThb — OHA OTpearupyeT Ha CHTHaJd HE TaKk IIOCHElIHO. AHaJlOTMYHBbIE
pe3yabTaThl ObLIN MOJYYEHBI U JJIs IPUMATOB, B UCCIIEAOBAaHUH CUTHAJIOB IIPEIYIPEKICHUS 00
OMACHOCTH Y KOJIbLIEXBOCTBIX, WM KOLIAUYbUX JIEMYpOB Lemur catta.

B npyrux skcnepuMeHTax y LBIUIST BbIpaOdAaThIBAIN YCIOBHYIO CBA3b MEXKAY HEHTPaIbHBIM
CTUMYJIOM (KpacHbIl cBeT) U mnosiBieHueM kopma. [locie BpIpabOTKH YCIOBHOTO peduiekca
KpPAaCHBIN CBET BBI3bIBAJ MHUILEBOM CUTHAJ, CBET MHOM JJIMHBI BOJIHBI — HET. [Ipyroi npumep: y
UBIIUIAT «CUCTEMa JIEBOTO TJla3a» U «CHCTEMa IIPaBOrO TJia3a» BBHINOJHSIOT pa3IuvHbIe
¢byukuuu. IlepBas oTBeyaeT B OCHOBHOM 3a MPOCTPAHCTBEHHYIO JIOKAJIU3ALMIO YJAJIEHHBIX
00BEKTOB, BTOpAsi — 3a KaTeropusaluio oObEKTOB, HapUMep pacno3HaBaHue kopma. Korga
UBIIUIATaM MPOUTPHIBATIM KPUK «OMACHOCTh C BO3/1YyXa», OHHU IBITAJIUCh PACCMOTPETh OOBEKT
MMEHHO B BEpXHEW YacTH MOJIsI 3pEHUS U UMEHHO MPU MOMOIIH JIEBOTO Ija3a.

CyliiecTByeT MHOXKECTBO JIOKA3aTEIbCTB TOMY, UYTO CHUTHAJIBI-CUMBOJIBI HE 3aBHUCST OT
KOHTEKCTa U COOTHOCSITCSI TOJBKO C ONPEJCICHHBIMH KaTerOpUsIMH 3HAYMMbBIX COOBITHUM
BHemHero mupa xkuBoTHOTO. B kuure JI. Yuam u P. Cudapra (Cheney D.L., Seyfarth R.M..
«How monkeys see the world: Inside the mind of another species», 1990) paccMoTpeH npumep
C MapThIIIKaMU BEPBETKAMH, Y€l «I3BIK» CeWYac aKkTUBHO HCCIeNyeTcs. BepBeTKM W31aroT
OIMH M TOT X€ «KPUK Opjiay M KOIJa BO3JYLUIHbIM XUIIHUK TaK JaJ€KO, YTO MOXKET
MHTEPIPETUPOBATLCS JIMIIb KaK «TPEBOXKHBIN», HO HE «OMACHBI» OOBEKT, M Ha CaMbIX
MOCJIEAHUX CTAJUsIX €ro aTakd, KOrjJa KpUyaliue 0coOM MOYTH HE UMEIOT IIAaHCOB CIIACTHUCH.
Ecnu Ob1 KpUK MapKHpOBaj ONpPENEICHHbI YPOBEHb ONACHOCTH (CBSI3aHHBIM C MOSBICHUEM
TOT0, @ HE MHOT'O XMILHKUKA), CUTHAJIbI ObUIH OBl PE3KO PA3INYHBIMHU.

YHOMSHYTBIE BBIIIE KOJIBLIEXBOCTBIE JIEMYPbl YCTOMYUBO PEArupyrOT KPUKOM «OTACHOCTD C
BO3JlyXa» Ha Jit000€ IMOSBIIEHUE MEPHATHIX XUIIHUKOB M KPUKOM «HA3€MHas OMAacCHOCThY Ha
MOSIBJICHUE XUIIHBIX MJIEKONUTAMUX. Te u apyrue «o0603HavarTCs» CBOUM crielnpuyecKum
CUTHAJIOM HE3aBUCUMO OTTOTrO, I'ZIe OTHOCHTEJIBHO ONACHOCTH HAXOJUTCS caM JIEMYyp — Ha
3emJie WIM Ha BETKaX, U OTTOr0, KaK MEHSETCs] CKOPOCTh MpuOIKeHus xuiHuka. Hakoner,
XapakTep TPEBOKHOTO KpHMKAa Y LBIUIIT 3aBUCUT CKOpee OT IPHU3HAKOB MOTEHIIMAIBHO
OMAaCHOTO 00BEKTa, HEXEeNIM OT JUCTAHIUMHU J0 3TOro 00bEKTa U, CIeI0BaTENIbHO, OTTOTO, KaK
IaHHasi 0COOb OIIEHMBAET OACHOCTH JUIS Ce0sl.

To »xe camoe mnokasaiu 3HameHUTble oONbITEl P. Cudapra u J[. Uunu c 3eneHbIMU
Maptbiikamu Cercopithecus aethiops. AIeKBaTHOCTb U TOUHOCTb pearupoBaHUs MApPTHILIEK Ha
CUTHaJ 00 OMACHOCTH OIPENEICHHOIO poja («opem», <«3Mes», <«Jieomnapi») IOJHOCTbIO
ONpeJeNseTcss TeM, HACKOJIbKO COOTBETCTBYET aKYCTHUECKas CTPYKTypa JaHHOTO KpuKa
HEKOTOPOMY «HUJC€aIbHOMY THITY», KOTOPbIH BCE OCOOM 3TOTO BHJa PACIO3HAIOT KaK CUTHAI C
COOTBETCTBYIOILIUM «3HAUEHHUEM», & HE IIPOCTO «ILIyM).

VIMEeHHO  CUTHANBI-CUMBOJIBI  OKa3bIBAIOTCS  CaMbIM  CHELMAIU3UPOBAHHBIM  BHJIOM
KOMMYHHMKATHUBHBIX CHTHAJOB, BEpIIMHON HBOJIOLIUU CUTHAJIBHBIX CHCTEM B KOHKPETHBIX
(uUIOreHeTUYECKUX BETBSX.

Tak, y O0onee NpUMHUTHBHBIX, paHee cHOPMHPOBABLIMXCS BUIOB CYpKOB (0ojee JUIMHHbIE
«BETBU» (UIOTEHETHYECKOTO JpeBa) €CTh EAMHCTBEHHBI TPEBOXKHBIM KpUK, KOTOPBIH
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nH(OPMUPYET JIUIIL O TOM, YTO KpHyalias 0coOb HCIHBITHIBAET OECHOKOMCTBO, TOr/Aa Kak y
00J1ee MOJIOJBIX BUAOB MOSIBISIIOTCS MU (hepeHIIPOBaHHbIE TUIIBI CUTHAJIOB (pUC. 7).

Eme pa3 mnomyepkHeM, dYTO TIO COACPKAHUIO COOOIICHWM  CHUTHAJIBI-CHMBOJIBI
MIPOTUBOIIOCTABISAIOTCA CHTHAJaM-CTUMYJaM: IepBble HUHQOPMUPYIOT O CHUTyallUd W3BHE,
B KOTOPYIO BTSIHYThl OCOOHM, BTOpble O CYOBEKTMBHOUN OIICHKE HANpSKEHHOCTU CHUTyalluu
camoil 0coObt0. CHUrHajiIbI-CUMBOJIBI MH(MOPMHUPYIOT MapTHEPA, a HE BO3JEHUCTBYIOT Ha HETrO
«necb U cedyacy. CuUTHANIBI-CTUMYJBl  TOJBKO  BO3ACUCTBYIOT Ha  pELUIIUEHTA,
a He UHQOPMUPYIOT €ro; MpuueM cuia M CHeHU(PUYHOCTh BO3JCHCTBHUS CBA3aHA C YPOBHEM
MOTHBAIMM U CIEUU(PUYHOCTHIO MOTHBALIMOHHOI'O COCTOSIHHSI OCOOM, KaK M IpPEAIoararoT
KJlaccuueckue 3tosioru (tabnuuna 3). Hakonen, nelicTBre rnepBoil KaTErOpUU CUTHAJIOB CBSA3aHO
C MEXaHU3MOM HH(OpPMHpOBaHUS, CHELU(PUUECKUM HMEHHO MJs CUTHAJIOB, a BTOPOMl — C
MEXaHU3MOM CTUMYJISIUHU T0A0OHOTO MOI00HBIM, KOTOPOMY MOJUUHSAIOTCS JIF0ObIE NeHCTBUS,
oOranarolue HeKOM BbIPa3UTENbHOCTHIO, @ COBCEM HE OJHU JEMOHCTPALIUH.

[Tomxonsmero pycckoro aHajora Ha3BaHWi referential signals v motivational signals moka
He cymectByeT. JK. . Pe3nukoBa B cBoelt kHUTE («HTEUIEKT M S3BIK KUBOTHBIX U YEJIOBEKA:
OcCHOBBI KOTHUTUBHOM 3TOOTHN», 2005) HCMonb3yeT AOCIOBHBIN MEPEBOJ «KaTErOpHabHbII
curHam». Ham kaxertcst 60s1ee MoXOASIINUM 110 CMBICTY TEPMUH «CUTHAJIBI-CUMBOJIBDY. B 3TOM
Cllydae COXpaHSETCsl TO MPOTUBOIIOCTABICHUE CUTHAJIaM-CTUMYJIaM, KOTOPOE CYIIECTBEHHO B
JO00M  HCCIIEOBAaHUM POJIM CHUTHAJIOB KaK CHEUUAIM3UPOBAHHBIX IOCPEIHUKOB B
MH(OPMaLIMOHHBIX OOMEHaX BHYTPU COOOIECTBA.

K HacTosiieMy BpeMEHM H3BECTHO MHOMECTBO IPUMEPOB  KOMMYHUKATHBHBIX
B3aUMO/JICHCTBUI, O KOTOPBIX MOXKHO YBEPEHHO CKa3aTh, YTO Mbl UMEEM JEJIO0 C CUrHaJlaMu-
CHUMBOJIaMH, a He cTuMyinaMmu. Ho 3To Tema Juist OTenbHOM CTaThu.

TPAEKTOPHS SKOJOTHMUYECKOM MBICJIN.

HA ITYTU K COBPEMEHHOMY ITIOHUMAHUIO BHOC®DEPBI.

JannnoB-annabsu B., unen-koppecnonoenm PAH, Peiig NU.

«Hayka u sxu3abp» Ne 3, 2010

YeqoBeK 3aBHCHT OT Opr)Kal()llleﬁ Cpeabl, HO H OKpY:Kamas cpeiaa 3aBUCHT OT
yeJjioBeka. 3a BpEMs CBOCIo CymieCrBOBaHMsl 4Ye€/JIOBCUYECCKasd HUBUJIH3ALMA HE CO31aJia,
MOKAJNYil, HHU OJHOW TEXHOJOrHH, KOTOpasi TaK HJIM HHA4Ye He paspymana Obl
OKpyKarlomyr cpeay. KC‘IaCTblO, mapauieJbHO meéa m CO3H}]3T€JII)HI)II7[ nmpouecc
HapamuBaHUuA HAYYHBIX 3HaHui. 3a mocjeauee CTroJieTue CrapaHusasMu MHOTI'HX
I/ICCJ'Ie}IOBaTeJ'leﬁ YeJI0BEK l'lpl/llllé.]'[ K INOHUMAHUIO OCHOBHBLIX 3aKOHOB IIPUPOAbI,
06ecnetm13a10umx yCTOﬁ‘IHBOCTb 6n0ccbepl)1. Ho oco3naim Ju Mbl J0 KOHIa CBOKO
OTBETCTBEHHOCTH Iepe/l *Ku3HbI0 Ha 3emuie B 1eJIoM?

Ot I'ym00J1baT2 10 BepHaackoro

[Togo6HO $0710YHOMY YepBIO, MOATAYMBAIOUIEMY H3HYTPU OOIIOOOBaHHBIH UM IUIOJ,
YeJIOBEK CTPOUT CBOIO IIMBUIIM3ALIMIO BHYTPHU OMOC@Ephl U 3a CUET YaCTUYHOTO €€ pa3pylIeHus.
[Ipy >TOM OH NMIIP HENABHO NMPUCTYNHJI K HW3YYEHHUIO 3TOM CJIOKHEWINEH CHUCTEMBI, XOTS
MepBbIE MOMBITKU IEJIOCTHOIO MOJAXOJa K HEll BOCXOAAT eml€ K 3HaMEHUTOMY HEMELKOMY
ecrecTBoucibiTarento  Asekcanapy ['ymbGonpary (1769-1859), mnpotuBomocraBUBLIEMY
MO3auKe He3aBUCUMO cylecTByromux BuaoB Kapna JlunHes mpexacraBieHue o
B3aMMOJICHICTBUM OPTraHM3MOB MEXIy c000¥l u c naHamadToMm. B 3al0’KEHHBIX UM OCHOBAx
ounoreorpadun KIMMaT BBICTYIIAET KaK OTPEEIoNIee 3BEHO JIaHamadra.

Tem He menee B3rusabl ['yMO0IbATA HA )KUBOM MUP U €ro JaHAImA()THOE OKpYKEHUE KaK Ha
EANHYI0 CUCTEMY, HEOTPBIBHYIO OT KJIMMAaTH4eCKUX (haKTOpPOB, BO BTOpOH mojoBuHe XIX Beka
YCTYNHJIM MECTO UCTOPUH MPOUCX0XKAEeHUS ((PUIOreHnN) KaK €JMHCTBEHHO 3acily’KHUBAIOIIEMY
BHUMAaHHUS Hay4HOMY OOBSCHEHUIO SIBICHUN MpUpojbl. IMEHHO ncTopuel MPOUCXOKACHUS B
MpoIecce KOHKYPEHTHOTO €CTECTBEHHOTO OTOOpa OTIENBHBIX OCOOEH CcyMen OOBSICHUTH
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Yapnp3 JlapBUH JMHHEEBCKOE MHOXKECTBO BHUAOB. [Ipy 3TOM wu3ymuTENnbHas IO CBOEU
JOTMYHOCTH  waes [lapBuHa  cTajma  HE TOJIBKO  OWMOJIOTHYECKOM  Teopued, HO U
MHPOBO33PEHUECKOM KOHIIENIMEeH. A B paMkKax €€ MOCIEeAYIOIIero pa3BUTHA B OHOJIOTHH
B0O300J1a/1alT PEAYKIIMOHUCTCKUI TOAXOA, TO €CTh OOBSICHEHHE OOINEero 4Yepe3 4YacTHOE Ha
OCHOBE HAKOIUJICHHOT'O 3MIIMPHUYECKOr0 Marepuaiga. DTOT HOoJXoJ] c(hOKycHUpoBal BHUMaHHE
YU€HBIX Ha 3BOJIIOLIMOHHOMU Cy/b0€ OTAEIBLHOTO BUAa U €UHUYHOIN 0COOH, CO3/1aBas HHEPLUIO
«pobnenus» 6moThl. UM aTa TeHneHums, Oyaydu Bo3BeleHA B aOCOJIOT, CEPhE3HO 3aMeTuIa
pa3BUTHE B3IJISAA0B Ha Ouochepy Kak Ha €JUHYIO CUCTEMY.

Kazanoce Obl, cucremMHas koHuenuus Ouochepbl H0KHA OblIa BO3SHUKHYTH B HEIpPax
9KOJIOTHUH, 3apokaaBiierics Ha pyoexe XIX—XX BekoB. OgHako B JIEHCTBUTEIBHOCTH BCE
CJIOXMWIOCH MHaue. U nepBblii CBOMM HE3aBUCHUMBIM IYTEM MPUIIET K COBPEMEHHOM TPAaKTOBKE
ATOTO TOHATHSA HE OMOJIOT, a MUHEPAJIOT, OCHOBATEIh T'€OXUMUHU, BBIJAIONMIANUCS POCCUUCKHUI
yuénbiii B. U. Bepuanckuii (1863—1945). B omy0nukoBaHHbIX B 1926 rogy JeKUUSX MOJ
oOuuM HazBaHueMm «buocdepa», Tpu rojga CrmycTs U3JaHHBIX Ha (DPAHIY3CKOM SI3bIKE, OH
BBIJIBUHYJ MJICI0 LEJIOCTHOTO MHpPA, B KOTOPOM JKHMBasg Marepusi («UIEHKA >KU3HH)
0o0beIMHEHA Yepe3 CUCTEMY OMOT€OXUMHUYECKUX IIUKIIOB C aTMOC(EpPO, THAPO- U JIUTOCPEPO.
O6os0uky 3emiH, B KOTOPOW MPOTEKAIOT OWOXMMHUYECKHE TMPOIECChl, OH M MPEIOKHUIT
Ha3bIBaTh OMochepoit.

BepHanckmii mokasan, 4TO XMMHUYECKOE COCTOSHUE HApYKHOM KOpbl Halled IUIaHEThI
HAXOJUTCSI BCELEJO MOJ BIMSHHEM >KH3HU M OIpEAesseTcs] KUBBIMU OpraHu3mMamu. B ero
yuyeHuu o Ouocdepe He TONBKO paccMaTpUBAIUCh OCHOBHBIE CBOMCTBA KMBOTO BEIIECTBA U
BJIMSIHUE Ha HErO0 KOCHOM MpHUPOJbl, HO U BHEPBBIE ObUIO PACKPBITO I'PaHIAMO3HOE OOpaTHOE
BO3JICHCTBUE KU3HU Ha aOMOTHUYECKYIO Cpelly U (OPMUPOBAHUE B pe3ysbTaTe 3TOTO Ipoliecca
OMOKOCHBIX HPUPOJAHBIX CYOCTaHIMI, TakuX, HampuMmep, Kak mnouBa. BrepBeie Bcs kuBas
000JI0YKa TIJIAaHEThl MpeJCTalla KaK €AWHOE, CI0KHOE, HOB TO K€ BpEeMsS U XPYIKOE
oOpazoBanue. B uroropom o6o0maromeM Tpyae «XuMUUYECKoe cTpoeHue ouocdepsl 3emiu 1
e okpyxeHus» Bepnanckuil nucan: «Ha Hamieli mianere B 6uocgepe CyniecTByeT He KU3Hb,
OT OKPY)XEHMsI HE3aBHUCHUMasi, a JKUBOE BEIECTBO, T. €. COBOKYNHOCTb >XHUBBIX OPraHHU3MOB,
TecHeHIMM o0pa3oM CBsi3aHHasi C OKpyxkKaroued e€ cpenoil Ouochepbl — MOIIHBIM
reoJIOTHYECKUM (aKTOPOM OT OUOCHEpPbl HEOTACTUMBIMY .

OH TakXke MNepBbIM BBICKAa3al MbICIb, YTO «OaroAaps SBOJIIOLMHM BHUAOB, HEMPEPHIBHO
UAYIIeH M HUKOI/Ia HE MpeKpallaroieiics, MeHsIeTcs pe3Ko OTpakKeHUE KUBOTO BELIECTBAa Ha
OKpyxamwlei cpene. biaronapst aromy npouecc 3BOJIOLUUN — HU3MEHEHUS! — IEPEHOCUTCS B
MIPUPOIHbIE OMOKOCHBIE 1 OMOT€HHBIE TeJla, UTPAIOLIINEe OCHOBHYIO POJib B OMocdepe, B MOUBHI,
B Ha3eMHbIE U IOJI3EMHbIE BOJbI (B MOps, 03€pa, peKU U T. J.), B YIJIM, OUTYMbl, U3BECTHSIKH,
OPraHOTEHHBIC PYIBI U T. IL.»>.

BwmecTte ¢ Tem, pa3MbIIuIsis O MyTSX 3BOJIIOIMK Onocdepsl 1 00 0co00M MecTe, 3aHIMAaeMOM
B HeW 4YermoBekoM, BepHanckuii mpuIién K BIBOAY O BO3MOXKHOCTH YIpaBiieHHs Ouochepoit
CHJION YE€JIOBEYECKOT0 pazyma — «Hay4YHOW MBICIIbIO U IOCYIapCTBEHHO OpraHU30BaHHOM, €10
HalpaBlIeMOW TEXHUKOMW...». M B 5TOM OTHOIIEHWH OH OBLI YEIOBEKOM CBOCH JIOXH,
CBSI3BIBABILMM HAJIEXK/bl HA Oyayliee ¢ Oe3rpaHUYHbIMU, KaK TOTJa Ka3aJloCh, NEPCIEKTUBAMHU
HayyHO-TEXHMUYECKOro  mporpecca: «TeopeTrmuecku Mbl  HE BUJUM  TIpeAeia  €ro
BO3MOXHOCTSIM...»".

Bek BeJHMKHX 3K0J10T0B

Wnen BepHanackoro, majieko ONEpPEAWBIIME BpeMsi, MOTJIM OBl JIOJTO emé OCTaBaThCs
HEBOCTPEOOBAHHBIMH, €CIIM OBl HE CTPEMHUTENIFHO Pa3BUBABIIASICS B T€ XKE TOJbI SKOJIOTHS. JTa
HOBasi  OTpacib 3HAHUS COCPEJOTOYMIIA BHHMAaHHE YyYEHBIX Ha  CTPYKType U
(YHKIMOHUPOBAHWU HE OTACIBHBIX OPTraHU3MOB, a OMOJIOTHYECKUX KOMILIEKCOB. M XOTs
MEPBBIM TIOHSATHE «IKOJIOTHS» BBEN H3BECTHBIM HEMEIKHH €CTECTBOMCHIBITATEh JPHCT
I'exkens (1834—-1919) mist onpenenenus o0gacTH OMOJIOTUH, U3YyYarONIeH B3aMMOOTHOIICHUS
OpPraHu3MOB CO cpenoi, 10 Hadana 1900-X rogoB 3TOT TEPMHUH ITOYTH HE UCIIOIB30BAJICH.

CymiecTBeHHBI BKJIaJ B CTAHOBJICHHE HOBOW HAyKd BHECIH THIPOOHOJIOTH, YTO
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00BSACHUMO: BeJlb 0OBEKTOM MX M3yu€HHUs ObUIM BOJIHBIE OPraHU3MBbI, KOTOPbIE HEBO3MOKHO
paccMaTpuBaTh B OTPBIBE OT OKpYXKaroLIe UX (PU3NUECKON Cpelibl.

OpnHuM K3 TIEPBBIX B 3TOM psany Ob11 HeMenkui 30050r Kapn Méouyc (1825-1908). Uzyuas
BOCITPOM3BOJICTBO MOJUIIOCKOB Ha YCTpUYHBIX OTMeNsXx CeBepHOro Mopsi, OH 000CHOBaJ
IpeJCcTaBjIeHe O OHOLIEHO3e — BHYTPEHHE CBS3aHHOM  COOOILECTBE OpPraHU3MOB,
HACEJISIOIIUX TOT WIM MHOM OJTHOPOAHBIN yd4acTOK MOpCKOro JHa. OH OTMETHII 3BOJIIOLUOHHO
CIIOKMBIIYIOCS KECTKYIO TNPHUBA3KY OTAEIBHBIX BHJIOB HE TOJIBKO JPYr K JIpYyry, HOHU K
crenu(pUUecKUM YCIOBHSIM MECTHOW cpeabl (6uotomy). BrnocneactBuu monsitue OGuoleHO3a
ObLIO pacnpoCTpaHEHO Ha IIPECHOBOJIHBIE U HA3eMHBbIE cooOIIecTBa — OMOLIEHO3 IIpYy/a, 03€pa;
OonoreHo3 6ep&30BOro Jieca u T. 1.

B nawane XX Beka BKJIaJl B MCCJIEIOBaHUS HAJAOPTAHU3MEHHOTO YPOBHSI BHECIH OHOJIOTH
cCaMbIX pa3HBIX HANpaBJICHUN — OOTAHUKU, 300JI0TH, T'MIPOOHOJIOTH, JIECOBENbI. Y AaJIoCh
BBISIBUTH HEKOTOPbIE OOIIME 3aKOHOMEPHOCTH, XapaKTEpHbIE NJISl Pa3BUTHUS CaMbIX Pa3HBIX
KOMIUIEKCOB OPTraHU3MOB (CO001IecTB, OMOIEHO30B) B X0JI€ B3aUMOJCHCTBUS C OKPYKAIOIICH
cpenoi. K TakoBbIM, Hampumep, OTHOCHUTCS IPOLECC CYKLIECCHMM —  3aKOHOMEPHOU
CTaIMHHOCTH Pa3BUTHUS SKOCUCTEM.

OTKpbITHE CYKLIECCUU — 3acilyra JABYX aMepuKaHCKUX O0oTaHuKOB. [lepBbiil u3 HuX, I'eHpu
Koyine (1869—-1939), 3anumarncst u3ydeHueM pacTUTEIHLHOCTH Ha MOOEpekbe o3epa Muunras,
KOTOpPO€ Ha MPOTSHKEHUH JJIMTEIBHOTO MepHoia MeJeo U oTcTynajino ot oepera. [Ipu sTom oH
MPEANONIOKMI, YTO BO3PACT COOOILIECTBA JOJKEH YBEIMUYUBATHCA IPONOPLUOHAIBHO
yAAJEHUIO OT KPOMKH BOJIbI, ¥, TAKUM 00pa3oM, CMOI' peKOHCTPYMPOBATh X0 BCEro Mpoliecca.
Camble MOJOJbIE, TOJHKO YTO OOpa30BaBLIMECS JIOHBI ObUIM 3aceleHbl MHOTOJIETHUMH
TpaBaMH, YKPEIUISIBIIMMH CBOMMHU KOPHSIMH 3bI0yune MecKd. 3aTeM Ha UX MECTE MOSBISUIUCH
371aK{, BCJeJ 3a HUMM — KYCTapHUKH. A yK€ IMOTOM, Ha 0ojiee CTapblX U 3aKperi€HHBIX
JIOHAX, HaYMHAJIM PAcTH JEPEeBbs, NPUUEM B ONpPECIEHHON IMOCIEAOBATEILHOCTU: CHayala
COCHBI, 4Yepe3 IOKOJICHHE CMEHsBIIMEcS AyO0amMu U KIEHaMH, W, HAKOHEl, Ha HauOOJbIIeM
yaajgeHuu OT Oepera MNOSBISUIMCH OYKOBBIE JI€PEBbS — CaMble TEHENIOOUBBIE Uil 3TOM
KJINMATHY€CKOM 30HBI.

B 1916 rony mocnepoBatens Koymnca ®penepux Knementc (1874—1945) omyOnmkoBan
kinaccuueckuii Tpyn «PactutenbHas cykneccusi». OH MOKaszal CHOCOOHOCTh OHOIIEHO30B
MPUCIIOCA0IUBATHCSA U 3BOJIIOLIMOHUPOBATH B XOJ€ U3MEHEHHUH okpyxkarouieil cpeabl. [lpnuém
€CJIM Ha HayaJlbHBIX 3Tallax pa3sHble cOOOIIEeCTBAa OJHOM U TOH K€ MECTHOCTU MOTYT CHJIBHO
OTJIMYAThCS APYT OT JApyra, To Ha 0oJiee MO3THUX CTAUSAX OHU CTaHOBATCS BCE Oosiee U Oosee
CXO0XMMH. B KOHIlE KOHIIOB OKa3bIBA€TCS, UYTO U1 KaXKIOM 00JacTH ¢ OmpeAenéHHBIM
KJIMMaTOM U TIOYBOHM XapaKTEpHO TOJBKO OJHO 3pesioe, WM TaK Ha3blBAEMOE KIMMAKCOBOE,
COO0O0ILIECTBO.

A emé nmecate Jyer cmnyctd, B 1927 rogy, B AHIIMH BbIIIJIA KHUATA aHTJIMMCKOrO 300JI0Ta
Yapnbza OnroHa «IOKOJIOTHS KMBOTHBIX». OHa CHOCOOCTBOBAjAa MEPEKIIOUEHUI0 BHUMAHUS
300JI0TOB C OTJEJNbHOIO OpraHu3Ma Ha MOMYJSALUI0 B ILIEJOM KaK Ha CaMOCTOSITENIbHYIO
eIMHULY. ABTOp KHHMIM TOOBIBI B JIBYX apKTUYECKUX OKCIECIULUAX, U €ro BHUMaHHUE
MIPUBJICKIIA KOJICOAHUS YUCIEHHOCTH MEJIKMX I'PbI3YHOB, IMOBTOPSBILIUECS C IEPUOJOM B TpH-
yeTbipe roja. A oOpa0oTaB MHOTOJETHHE JaHHbIE O 3aroToBKe MyIIHHUHBI B CeBepHON
Amepuke, OH MpHUIIENT K BBIBOJY, YTO 3alllbl M PBICH TaKXKe€ AEMOHCTPUPYIOT LUKINYECKUE
KoJIeOaHus1, XOTs MUKU YHUCIEHHOCTH y HUX HaOomarTcs mpumepHo pas3 B 10 mer. B atom
CTaBIIEM KJIACCHUUYECKHUM TpYyJ€ BIEPBBIE ONHCaHA CTPYKTypa M paclpeiesieHue cooOLIeCTB
KUBOTHBIX, a4 KPOME TOrO, BBEACHO IMOHATHE OHKOJOTUYECKOM HHUIIM U CHOPMYIUPOBAHO
MPaBMWJIO DKOJOTUYECKUX MUPAMHJ — TOCIEI0BATENIbHOIO YMEHBLIEHUS UHCIEHHOCTHU
OpraHU3MOB I10 Mepe Nepexoa OT HUKHUX TPO(PUUECKUX YPOBHEH K BBICIIUM (OT PACTEHUH K
TPaBOSAHBIM JKUBOTHBIM, OT TPABOSAIHBIX K XUIHUKAM U T. [1.).

B 20-30-e romer XX Beka HA4aJOCh BHEAPEHHE B OKOJOTHIO TOYHBIX METOJOB
HCCTIE0OBAHUs, Y HCTOKOB KOTOPBIX CTOSUTH aMepuKaHckuii onodusuk Anbdpen Jlotka (1880—
1949) u uranpsHckuit mareMatuk Buto Bosbreppa (1860-1940). B Beiuenmei B 1925 roxy
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KHUre «OneMeHThl (usnueckoir Ouonorum» JloTka BHepBble MNPEANPUHSIT MOMBITKY
npeoOpa3oBaHusi OMOJIOTUH B CTPOrO KOJMYECTBEHHYIO HayKy. B wactHOcTH, OH pa3pabortan
MaTeMaTUYEeCKHE MOJEIM W pacdy€Tbl MEXBUJOBBIX B3aUMOJCHCTBUI (Hampumep, MOJEIb,
ONMCHIBAIOLIYIO COMNPSOKEHHYIO JMHAMUKY YHMCIEHHOCTH XHUIIHHUKAa W JKEPTBBI), a TaKXKe
OMOTeOXMMHUYECKUX NUKIOB. A B 1926 rogy BosibTeppa pa3paboTan MareMaTHuecKyr0 MOJIETb
KOHKYPEHILIUHM JIBYX BHUJOB 3a OJMH PECYpC U MOKa3ajl HEBO3MOXHOCTb HMX YCTOWYMBOIO
JUINTEIBHOTO COCYIIECTBOBAHMUSL.

TeopeTnueckue HCCIEeIOBaHMs, KOTOpbIe BbINOMHWIA JloTka um BosnbTeppa, NpHBIEKIN
BHUMaHUE MOJIOJIOT0 coBeTckoro Owuomora ['eopruss dpannesuua [Nayze (1910-1986). On
MPEVIOKUI CBOIO, OoJiee MOHATHYK OuonoraM MOIU(UKALMI0 ypaBHEHUM, OMUCHIBAOIIMX
MPOLIECChl MEKBHUJIOBOW KOHKYPEHLHHU. OKCIIEpUMEHTalIbHAs IpOBEpKa 3TUX MoJejed Ha
1a00paTOpHBIX KYJAbTypax OakTepuil M MpOCTEHIIMX MOKa3aja, YTO COCYIECTBOBAHHUE BHUJOB
BO3MOYHO, €CJIM OHHM 3aHMMAIOT Pa3HbIE HKOJIOTMYECKUE HUIIU. B MpOTUBHOM cilydae OJIuH U3
KOHKYpUPYIOIIUX 32 Ty JK€ HHUIIY BHJIOB HEU30EKHO BBITECHSETCS JPYruM (3aKOH
KOHKYPEHTHOT0 uckitodeHusi). Pabotsl ['ay3e Bouwin B onyonnkoBanuyto B 1934 rony B CLIIA
kHury «bopbOa 3a cymectBoBanue» (B Poccum oHa yBujena CBET JUIIb CEMb JECSITUIETHI
CIIyCTS1) M BHECJIM BECOMBIN BKJIa/ B MOSBICHNE KOHLEMIIUN SKOCUCTEMBI.

«ba3oBasi eAMHNIIA» IKOJIOTUH

UecTh BBEIECHUS TMOHATHS «IKOCHCTEMa», a mpou3ounuio 31o B 1935 romy, mo mnpaBy
MPUHAUICKUT aHTTMicKkoMy 60TaHuky Aptypy Tanciau (1871-1955). Koneuno, y Hero Obuaun
CBOM JIOCTaTOYHO aBTOPUTETHbIE NPEAINIECTBEHHUKHM — B YacCTHOCTH, AaMEpPUKAHCKHM
ruapoduosior DnaBapa bépmx (1851-1950), m3yuaBmmit B Hawane XX Beka Ha maTepuaie
03EpHBIX COOOIIECTB POJIb OPraHU3MOB B KPYrOBOPOTE BEIIECTBA M TpaHC(POpPMALIUU SHEPTHUH,
win ero Hemeukui kosuiera ABryct TunemanH (1882-1960), chopmynupoBaBuiuii B 1920-e
roJibl TaKue BaKHBIC JUIS 3KOJOTUMHU MOHATHS, KaKk OMomacca U OMoJIoTMYecKas MPOaYKIIHS.
Ho Bcé xe umenHo 1935 roa NpUHATO CUMTATh TOJOM POXJIEHUS OOIIEH HSKOJIOTHM Kak
camocCTOsTeNIbHON Hayku. OCHOBHOE JOCTHKeHUE TIHCIM 3aKII0Yanoch B YCHEIIHON MOMBITKE
MHTErpupoBaTh OHOLIEHO3 C OHWOTONIOM Ha YpOBHE HOBOM (D)YHKIMOHAJIbHOM €IUHUIIBI —
skocucteMbl. U eciiu B Apyrux, panee copMHUpPOBABIIMXCS HAayKaX, TAKUX KakK (U3MKa, XUMUS
WM LUTOJIOTHUSA, YK€ TaBHO MMEIUCh CBOU 0a30BbIE€ €IMHULIBI — aTOM, MOJIEKYJIa, KJIETKa, TO
Ternephb I 3KOJOTUH €10 CTalla SKOCUCTEMAa — OTPaHUYEHHBIM BO BPEMEHH U B IPOCTPAHCTBE
€IUHBI TPUPOJHBIM KOMILJIEKC, OOpa30oBaHHBI JKMBBIMU OpraHHU3MaMu U CpPeIod HuX
oOuTaHus, B KOTOPOM JKMBbIE M KOCHBbIE€ KOMIIOHEHTHI CBf3aHbI MeXAy co00il oOMeHOM
BEILECTB U pacHpele]ICeHUEM [T0TOKA SHEPTUU.

A B 1942 rony, He3zaBucumo oT TaHcnu, poccuiickuii reobotanuk B. H. Cykaués (1880—
1967) ma mpuMepe JIECHBIX COOOIIECTB pa3paboTal TOHATHE O OuoreoreHose. bymyuw,
B IIPUHIIUIE, AHAJIOIOM JKOCHUCTEMbI, OHOTeOIeHO3 XapaKTepPU3yeTCs OrpaHUYEHHOU
MPOTSHKEHHOCTPIO M OJHOPOJHOCTBIO IPUPOJHO-KIMMATH4YeCKuX ycinoBud. Ha cyme 3to
MOXKET ObITh HEOOJIBIIONW Y4acTOK JIaHJma(Ta — HanpuMep, IPUPEUHbIN Jyr WIH JEPEBO U
[I0YBA M10J] HUM, COOTBETCTBYIOIIAsl IPOEKIUHU €ro KpOoHbI. 1 TeppUTOpHaIbHO U HEpapXUUECKU
OMOreo1eHO3bl MOTYT paccMaTpUBAThCA KaK SUEHKH, WIM «KJIETOUYKW», Ouochepsl, KoTopasd,
B CBOIO OY€pE/ib, ABJISETCS SKOCUCTEMOM HAaUBBICILIEIO HEPAPXUYECKOTO YPOBHSI.

Benyuiyto posib B 9KOCHUCTEMHBIX HCCIEAOBAHMSIX IMO-IPEKHEMY WUrpajid THIPOOHOJIOTH.
OOBEKT MX HUCCIIEeIOBAaHUN — BOJHBIE OPraHU3Mbl, 3a4acTyl0 OOUTAIOUIME B 3aMKHYTBIX
BoJIoéMax (Mpya, 03epo), — OTIIMYAJICA OCOOCHHO 3PUMBIM MEPEIVICTCHUEM U B3aUMOCBSI3bIO
(U3UKO-XMMUYECKUX M OMOJOTMYEecKHX mpoleccoB. Tak, yMOMUHABUIMMICS YK€ JMMHOJIOT
OnBapn bépmxk, usyuas «apixaHue 03Ep», € MOMOIIbIO CTPOTUMX KOJUYECTBEHHBIX METOJIOB
YCTaHOBMJI CE30HHYIO JIMHAMUKY COJIEp>KaHUsl paCTBOPEHHOTO B BOJIE KHCIIOPOJAA, 3aBUCSIIYIO
HE TOJIBKO OT IMEpEeMEIINBaHUs BOJHOM Macchl U AUPPY3UH KUCIOpOAa U3 BO3AyXa, HO U OT
KU3ZHEJESATEIbHOCTH OPTaHU3MOB — IPOU3BOAUTENEN KUCIOPOoAa (MJIAHKTOHHBIX BOJIOPOCIIEH)
U ero morpebuteneit (OakTepuil M KMBOTHBIX). BrocnencTBuu 3Tu uaew ObUIM Pa3BHUTHI B
Tpynax poccuiickux aumuosoros JI. JI. Poccommmmo (1894-1977), I'. T'. Bun6epra (1905-1987)
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u npyrux. BunOepr pazpaboran Tak Ha3bIBaeMblil 6amaHCOBBIN 3HepreTudeckuil noaxon. Cyrb
€ro cocTosjia B TOM, 4TOObl Ha 0a3ze eIUHCTBA OMOXMMHYECKHUX IPOLIECCOB, MPOTEKAIOUIUX B
caMbIX pa3HBIX OpraHu3Max, — Hampumep, (GOTOCHHTE3a BCEX IIAHKTOHHBIX BOJIOPOCIEH B
NpyAy WIK BCEX PACTEHUH B JIECY — CYMMMPOBATh PE3y/IbTaThl UX aKTUBHOCTHU IO KOJUYECTBY
oOpa3zyrolierocsi Mpu STOM OPraHUYECKOI0 BEIIECTBA M BBIACNAIONIEIOCS KHUCIOPOJa.
[TosiBunach BO3MOMXHOCTb HE TOJIBKO KOJMYECTBEHHO OLIEHUBATH OMOJIOTMYECKYIO IPOIYKIIHIO
JIECHOW WJIM BOJHOM DJKOCHUCTEM, HO M pa3pabaThiBaTh HUX MaTeMaTHYECKHUE MOJCIIH,
OCHOBAHHbIE Ha SHEPreTUUECKOM MOIXO/E.

Tpu roma cmycTs aHajmoruyHble u3MmepeHus Obuin ocymectBieHsl U B CIIA mnop
pykoBoacTBoM JIxxopmka XatumHcoHa (1903—1991), 3HaMeHUTOrO HE TOJIHKO COOCTBEHHBIMU
uccneaoBanusMu — ero «Kypc mumuonoruny (1957) u cerogs mpecTaBiseT caMmyro MOJTHYIO
B MUPE CBOJIKY JKU3HH 03€p, — HO M aKTUBHOM MOJJICP’KKOM TaJIaHTIMBBIX MOJIOABIX YYEHBIX.
Cpenu ero y4eHHKOB CJeIyeT B IEpBYIO OdYepedb Ha3BaTb OYEHb PaHO, K COXKaJCHHIO,
ymepuiero Paiimonna Jlungemana (1915-1942), ubs HeOosbmas mno o0béMy paboTa
«Tpoduuecko-IMHaMUYECKUE aCHEeKThl HKOJIOTMM», ONyOnukoBaHHas B 1942 rony, 0e3
MpeyBEINYEHUs, celana 310Xy B 3kojioruu. Ha He€ u ceroHs CChLIAlOTCS 3KOJIOTU BO BCEX
yroJikax 3emud. JInameman paspaborai o0myro cxeMmy TpaHc(popMaIli YHEPTUU B SKOCUCTEME
U M3J0KWUJI OCHOBHBIE METOJbl pacuéra e€ sHepreruyeckoro OamaHca. OH, B YacCTHOCTH,
TEOPETUYECKH IOKa3aJ, 4TO IMpU MEPexoJe C OJHOTO TPO(PHUYECKOrO YPOBHS Ha JPYroi
KOJIMYECTBO AHEPrUM YMEHBUIAETCSI TaK, YTO OPraHM3MaM Ka)KJOTO MOCIEAYIOLIEro YpOBHS
OKa3bIBAETCs JAOCTYIHA TOJIbKO Hebosbas, He 6osee 10%, 4acTh OT TOM 3HEpPruu, 4yTo ObLIA B
pacnopsiKeHUH OPraHu3MOB IPEIbIIYLIETO YPOBHSL.

C 3TOro MOMEHTa 3KOCHUCTEMHBIE HCCIIEIOBAaHUS CTAHOBSTCS OAHMM M3 MarucTpaJibHbIX
HAMpaBJIECHUN B IKOJIOTHH.

«IlepeoTkpbiTHE» OMOCPephl M runore3a «'es»

[lar 3a marom, yCUJIUsIMU COTEH YUYEHBIX BO3BOIMIA SKOJIOTHUS HEJAOCTAIOIINE KOHCTPYKIIUU
1 OCBauBaJla HEOOKUTOE MPOCTPAHCTBO TOIO 3/IaHUS, CBOJIBI U KOHTYPbl KOTOPOTO OYEPTUI B
cBoux Tpyaax Bepnanckuii. OgHako 10 moHUMaHUsT O0nocdepsl Kak riao0aabHON AKOCUCTEMBI
IoKa emé He noJHUMaack U oHa. Mnen BepHanackoro, ymepiiero B rojx OKoH4aHus Bropoi
MHUPOBOW BOWHBI, OCTAJIUCh BO MHOTOM HEJIOOILIEHEHBI COBPEMEHHUKAMHU, U JJAXKE €r0 HTOTOBBIN
TPYZ — CBOETrO poJia Hay4HOE 3aBelllaHue — «XUMHUYECKOe cTpoeHue onocdepnl 3eMian u eé
OKpYKEHHUs1» OblI OMyONMKOBaH JUIIb 15 neT crnycts nocie ero cMeptu. [lorpedoBanocs emié
HE OJIHO JECATUJIETHE, NPEXKJIe YeEM B3I Ha Ouocdepy Kak Ha eUHYI0, LIEIOCTHYIO CUCTEMY
CTaJl YTBEPXKAAThCs B MPEICTABICHUSIX U YMaX YUECHBIX.

K TakoBbIM B mepBYIO ouepe/ib HaIJICKHUT OTHECTH 3aMe4aTeIbHOr0 POCCUUCKOro OuoJjora
H. B. TumodeeBa-Pecorckoro (1900-1981). B npenBoenHoe AecsaTUiIeTHE, B IEPUO KUZHU U
paboTel B ['epmaHuy, OH MPOCIaBUIICSA UCCIEIOBAaHUSAMU B 00JIACTH paJuallMOHHON T€HETHKHU U
BBINIOJIHEHHOW COBMECTHO CO CBOHMM aCHUPAHTOM, OyIylmuM HOOEJIEBCKUM JaypeaTroM
M. JlensOprokoM paboOTOM MO OMpEeICHUI0 pa3MEpoB TeHa. B mocnegHue CBOW TOJBI
TumodeeB-PecoBckuii cocpenoToumicss Ha BOMPOCAX TJIOOAIBHOW JKOJIOTHM M BO MHOTOM
MIPEIBOCXUTUII IOHUMaHUE 1EJIOTO psiJia TOIbKO €€ BBIPUCOBBIBABLINXCS TOTa MpoOIeMm.

Tak, BeicTymas B 1968 rogy c¢ moknagom «buocdepa W dYenoBeuecTBO» Ha 3acelaHUuU
otaenenus ['eorpaduueckoro obmectBa r. OOHUHCKA, TJI€ OH MOCETIIICS MOCTIE OCBOOOKICHUS
m3 ['YJIAT'a (B Ty mopy CTOJIWYHBIE W OOJIACTHBIE TOpOJA OBUIM IS HETO 3aKpPBITHI), OH
CpaBHUJ OHOCdepy ¢ TUTAHTCKOM KUBOH (haOpuKoi, mpeoOpa3yroIieii YJHEPTUIO U BEIECTBA HA
MIOBEPXHOCTHU Halllel 1iaHeThl. buocdepa «popmupyer u paBHOBECHBIN cOCTaB aTMOC(epsbl, U
COCTaB PacTBOPOB B MPUPOJHBIX BOAAX, a Uepe3 aTMOC(epy — SHEPreTUKy Hallei IUIaHEeTHI.
OmHa ’xe BIusieT Ha KJIIUMaT» .

Jlokiiag 3TOT B BMJIE CTaThU HamedyaraH B COOpPHHMKE HAy4yHBIX TpyZAoB (OOHHHCKOTO
otnenenust leorpaguueckoro ooOmecTBa, HOB CHWIy cHequ(UKU 3TOro nepudepuitHoro
W3JAHUS TPOYMTAH OBUI JIMIIh HEMHOTHMH, a II0-HACTOSIIEMY OIICHUTh HOBAaTOPCKHE HJIECH
y4€HOTO CMOIUIM, OBITHb MOJKET, eAUHMIBL. M, Kak 3TO Hepenko ObIBalO C POCCUHUCKUMU
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MEpPBONPOXO/ILAMH, JOKIAJ M CTaThbd MPOLLIM IOYTH He3aMedeHHbIMH. Kak, Brpouewm,
HE XOTeJa 3aMeyaTh B T€ roJibl onanbHoro yuénoro u Axagemust Hayk CCCP. A Benp, 1o cyTH,
Tumodgees-PecoBckuil, pa3BuBas uien BepHaackoro, oJHUM U3 MEPBBIX BHICKA3aJl BAXKHYIO
MBICJIb O TOM, YTO yIpaBjieHHe Ouocepoit OCyIECTBISETCS CaMOM KU3HbIO.

K coxanenuto, npeObIBaHHE IO Ty CTOPOHY <OKEJIE3HOTO 3aHaBECa» 3a4acTyl0 CTaBUJIO
pOCCUMCKMX Y4Y€HBIX B BEChbMa HEBBITOJHOE IIOJIOKEHHE, M BbICKa3zaHHble TuUMoQeeBbIM-
PecoBckuM uzen (akTHMueckd OCTaIMCh BHE MOJS 3pEHUS MUPOBOW HayyHOUM MbICIU. 3aTo
HEOObIYalHbIM MHTEpeC B UIMPOKUX HAYUHBIX Kpyrax BbI3Basia BblABHHYyTas B 1970-x ronmax
aHrnuickuM yuéneiM Jlxeiimcom JlaBnokom (p. 1919) Ouocdepnas konuenuus ['est (mo umeHun
AITMHCKOM OOTUHU 3eMJIN).

Nuxenep mo oOpazoBanuio, JlaBmok paboram B HACA, rae 3anumaincs pa3paOOTKOM
pruOOPOB 10 0OOHAPYKEHUIO )KM3HU Ha JAPYruX IJIaHeTax (B CBA3M C MPEACTOSIIMMU HOJETAMU
aBTOMaTH4YeCKuX cTaHuMi K Mapcy u Benepe). A emé pasbliie, B CTyJA€HUYECKUE TOJbI, OH
CO3/aJl YHUKAJIbHBIM ra30Bblil CIEKTPOPOTOMETP I U3MEPEHUSI CBEPXMAJIbIX KOHILIEHTpALHi
ra3oB B arMoc¢epe. BriocneacTBuy UMEHHO ¢ OMOILBIO ATOTO NMpudopa yaanoch 0OHAPYKUTh
HaKOIUICHHE XJIOP(TOPYIIIEPOJOB, pa3pylIaroNIuX O30HOBBIK cioit 3emuu. Bor 3ta
npodeccroHalibHas e TEIbHOCTh U HaBeJla aBTOpa Ha MbICIIb, YTO HAJIMYME JKU3HU Ha IUIAaHETE
MO>KHO B IPUHIMIIE OOHAPYKUTH 110 COCTaBY €€ aTMOc(epbl, Kak HanboJiee YyBCTBUTEIbLHON K
J00BIM OMOTEOXMMUYECKUM M3MEHEHUsIM cpefbl. [Ipuuém atMocdepa «KHUBBIX» IJIAHET, Kak
npennosnoxkusl JlaBiaok, H0oKHA OTIIMYATBCS TEPMOJUMHAMHYECKONM HEPaBHOBECHOCTHIO,
MOJJIep>)KUBaeMoil Oyiarosiapsi akTUBHOCTH JKM3HH. B TO BpeMsl Kak y «HEXKHBBIX» ILJIAHET
cocTaB aTMOC(epbl HAXOAUTCS B PABHOBECUU C UX CPEAHUM XUMHUYECKHM COCTaBOM.

Ob6pa3 I'en, no JlaBioKy, BO3HHMKAE€T IpPU MBICICHHOM B3IJISI€ HA Hally IUIAHETY U3
KOCMOCa, KOTOpas TpEACTaBIseTCS KaK MHOTOYpPOBHEBas JKHMBas OpraHu3alus, Kak
«CymnepopraHuizm», o0JIa1aoui caMOPETYISITOPHBIMU «Ie0(U3N0IOTUYECKUMI) CBOMCTBAMU
U MOJICPKUBAIOLINI NapaMeTphl IUIAHETHOM Cpelbl Ha OJIaronpUATHOM Ui JKM3HU YPOBHE.
[Ipu 3TOM 3BOJIIOLIMS 36MHOIM OMOTHI HACTOJIBKO TECHO CBSI3aHA C 3BOJIIOLMEN €€ (hHU3HUecKoro
OKPY)KEHHUs, YTO BMECT€ OHU OOpa3ylioT €IMHYI0 CaMOPa3BUBAIOLIYIOCS CHCTEMY, OTYAacTH
HaIlOMHHAIOIIYIO TI0 CBOMM CBOMCTBaM (PU3UOJIOTHIO KHUBOTO OpraHU3Ma.

Oco0oe BHMMaHHE B CBOMX MOCTpoeHUsX JIaBiok ynenser GakTepuaibHOMY COOOIIECTBY
3emuin. bakrtepuu Ha OPOTSKEHUM MNPUMEPHO IBYX MUJUIMAPIOB JIET ObUIM €AMHCTBEHHOMN
¢dbopmMoil KU3HU Ha 3emile U, KaK KaTaau3aTopbl OMOre€0XMMHUYECKUX IUKIOB, CPOPMUPOBAIH
onochepy. OHM W CErojJHs OCTAIOTCS OCHOBOM OMOTEOXMMHUYECKON MAaIIWHBI TUIAHETHI.
Ho ecnu napusiiee korja-to ApeBHee OakTepHallbHOE COOOIIECTBO MPOKAPUOT, MOKPHIBABIINX
MMOBEPXHOCTh 3€MJIM B BHUJE TOHKOW IUIEHKH, OBUIO B HEKOTOPOM pPOJIE MOHOIOJIBHOM
ouoreocepHOil CHIION, TO B JAJIbHEHIIEM, B XOJE HBOJIOIMU, €r0 aBTOKATATIUTUYECKHE
€IMHHULIBI «TIEPEKOYEBATIN» B COCTAB 00Jiee CI0KHBIX OpraHu3MoB. OHM 00pa3oBaIy B sIEPHBIX
KJIETKax CIELHUaIU3UPOBAHHbIE OPraHesUIbl — MHUTOXOHIPUU U XJIOPOIUIACThHL. YIpaBiieHUE
«puszmonornueckumm» mnporeccaMmu I['enm (mpoueccamMyd BOCCTAHOBJICHHS M OKHUCIEHUS,
COEJIMHEHUS KHUCIIOpOJa C YIIepoJOM U T. J1.) OCYILECTBISAETCS KaK MPSIMbIMU HACJEIHUKAMHU
0e3bsIEpHBIX OJIHOKJIETOYHBIX, HampuMep OakTepusMHU IMOYBBI, TaK U HUX IOTOMKaMHU B
SJIEPHBIX KIJIETKaX — MHUTOXOHJAPHUSAMH (OKHUCIUTEIN) M XJIOPOIUIacTaMU (BOCCTAHOBUTENH).
N 5TOoT KaTtanuTHYECKUN TUIEPIUKII, M0 TEPMUHOJOTHH HOOEJIEBCKOro Jyaypeara Mandbpena
DlireHa, kak Obl CBSI3bIBAa€T MeJIbYalIliie KUBbIE OPraHU3MbI C MJIAHETAPHON MaKpOCUCTEMOM B
IUIaHEe MOJJIEP’KaHUs KIIMMAaTHUYEeCKUX U OMOr€0XUMUYECKUX TapaMeTPOB €€ Cpelibl.

HeTrpyaHo 3ameTuTh 4epThl IBHOTO cX0ACTBa ['en ¢ coBpeMeHHON TpakTOBKOM 6uocheps! B
pycie unert Bepuanckoro, o paborax kotoporo JlaBmok y3nan Tosnbko B 1980-x romax (u3-3a
OTCYTCTBHSI TOJIHOIIEHHBIX NepeBoa0B «buocdepbn» Ha aHIMIMMCKUI S3BIK, a TaKke, MO €ro
cOOCTBEHHOMY NPHU3HAHUIO, B CHIIy «TJIYXOCTH» AHIJIOSI3bIYHBIX aBTOPOB K JAPYTUM SI3bIKaM).
Opnnako ectb u otinmumsi. Bo-niepBrix, ['esi, BooOme roBopsi, He 6uocdepa, a 3emiis B 1IEJIOM.
JlaBnok npuberaer k 00pa3HOMY CpaBHEHUIO ['en ¢ monepeyHbIM CpPe30M CTaporo Jiepena, rae
XKuBas 4acTb (Onocdepa) — nuIlIb TOHKUN CIION KamOWsl 1OJ KOpOH, a OCHOBHAas IO Macce
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HEXMBasi JPEBECUHA — IPOAYKT MHOTOJIETHEN JEATEIBHOCTH ATOrO C€ios. Bropoe ke — 310
HexapakTepHOoe i1 BepHaicKoro CKENTUYECKOE OTHOIIEHHWE K BO3MOKHOCTH IOKOPEHUS
YeJIOBEKOM IPUPO/JIbI U TOTYMHEHUSI €€ CBOMM MHTEPECAM.

Ho moxHo nu BooOIIe cuuTarh KoHUenuuio ['en, koTopyro cam JIaBiok mpeanoynTaeT
Ha3bIBaTh TUIIOTE30HM, B IOJUIMHHOM CMbICIe cjoBa HaydyHoW? W ecTh a1 B HE MOMHUMO
TPAaHAMO3HBIX TO CMEJIOCTH uaed W ¢uiocodckor MOAKIAAKK Oojee cTporas HaydHas
coctapisomas? Hekoropele u3 «reo@u3nosornyeckux» runore3 Jlapioka noixyduad HayqyHo-
JKCIIEpUMEHTAIBHOE noATBepxkaeHue. Tak, B 1981 romy oH BhICKa3ayl IpPEAIIOIOKEHHUE, YTO
rJ100aNbHBIM KIMMAT CTaOMIM3UpPYETCS MYTEM CaMOpPEryjsiluu LUKIAa JBYOKHCH YIiiepoja
yepe3 OWOreHHOE YCHJIEHHWE IIpollecca BBIBETPUBAHUS TOPHBIX MOpod. Pesynbrarsl
uccnenoBanuit 1. llIsapumana u T. @onpka, onyOnukoBaHHble B 1989 romy B KypHaie
«Nature», TONTBEPANUIIN, YTO MUKPOOPraHU3Mbl BMECTE € Ipu0aMu U pacTeHUAMH, MTONaAast Ha
BBIBETPUBAEMYIO MTOPOAY, CIIOCOOHBI B JIECATKU U COTHHU Pa3 YCKOPATH MPOLECC XUMUYECKOTO
BbIBETpHUBaHUs. PacTBOpEHHAs B 105K/IEBBIX U TPYHTOBBIX BOJAX JBYOKHCH yriiepoja B (popme
OMKapOOHATHBIX HMOHOB BBIHOCUTCSI C pPEYHbIM CTOKOM B MupoBoil okead. Tam
HEOPraHUYECKUN YTiepo]| UCIOJb3YeTCsa 300- U (UTOIIAHKTOHOM JUIsSl IIOCTPOEHUSI CKEJIETOB
3TUX OPraHMW3MOB, aIOCJIe HMX OTMHpAHUs BBIBOJUTCS M3 000pOTa M HaKalUIMBAaeTCs B
OCaJIOUYHBIX MEJIOBBIX OTJIOKEHUsSX. CBOHM BKJIaa B ATOT MPOLECC BHOCAT U OKEAHUYECKHE
BOJIOPOCIIH, CBSI3bIBAIOLIME B X0J1€ (POTOCHHTE3a aTMOC(EPHYIO IBYOKHUCH YIiIepoa.

MOo>XHO NpPHUBECTH U Jpyrue MNpuUMeEpbl JTOKAa3aHHBIX HA CETOAHSIIHUN JI€Hb LUKINYECKU
3aMKHYTBHIX IPUYUHHBIX LETIOYEK, SBJISIOMIMXCS XapaKTEepHOU 4epToi reou3noaoruu. Xyxe,
0JIHAKO, OOCTOUT JIEJIO C IIEHTPAIbHBIM MOCTysIaToM JlaBmoka, ¢ ero uzaeei I'en kak riio6anpHO
CKOPEJUIMPOBAHHOTO CYIIEPOPraHu3Ma, KOTOpas MOJBEPINIach B CBOE BpeMsl KECTKOU KPUTHKE
CO CTOPOHBI MHOTHX M3BECTHBIX HBOJIIOLIMOHUCTOB. [[eno B ToM, yTO 3BoIIOIMS O6HOC(heEps! B
pamkax koHuenuuu ['em mHTEpHpeTnpyercs Kak €€ MHIUBUIyaIbHOE pa3BUTHE (MUrEHE3) U
COBEPUICHCTBOBAHUE CAMOPETYISATOPHBIX CBOWCTB. OJHAKO C TOYKU 3PEHUS TPAAULIMOHHOM
HayKH Takue >KECTKO CKOPPEIMpPOBAHHBIE CHCTEMbI BBICOYAMIIEH CI0XHOCTU CO BPEMEHEM
Hen30eXXHO JEerpaupyroT U pacnaaarorcs. JKuBble opraHU3Mbl TaKKe OTJIMYAET BhICOYANIIas
CIIOXHOCTh Opranuszanmu. Ho juig noanepaHusi 3TOM CIOXKHOCTU M YIOPSI0YEHHOCTH B
MIPUPOJIE HCIOJb3YETCS MEXaHU3M KOHKYPEHTHOI'O B3aUMOJIEHCTBUSL 0coOel, B pe3ysbTare
KOTOPOTO B TIOTOMCTBE BOCHPOU3BOJATCS TOJBKO T€ M3 HUX, KOTOPbIE COXpPaHWIHU 3Ty
BHYTPEHHIOIO YIOPSAJOUYEHHOCTb.

Opnako I'es cymiecTByeT B €IMHCTBEHHOM YHCIIE U, CJIEI0BATEIbHO, BOCIIPOU3BOIUTHCS OHA
HE MOJKET, KaK HEBO3MOXEH, [0 3aMeuyaHuio OpuTaHckoro oskosora Puuapna Jlokunsa,
€CTeCTBEHHbIH O0TOOp HamboJiee MPUCIIOCOOIEHHON W3 IUIaHeT. A CJe0BaTelIbHO, HE MOXKET
UATH PEYd U O CKOJbKO-HMOYIb JUIMTEIBHOM COXpaHeHuu crnocoOHoctn I'em Kk
CaMOPETYJIMPOBAHMIO, €CJIM TOJIBKO HE MBICIIMTB 32 HEW yrnopsaoduBawoiei oy Tropua. Mnun
*e (M0 HMPOHHUYECKOMY 3aMeuyaHuIo KaHaJckoro yuéHoro ®opaa Jlynutia) — koMurera
OMOJIOTMYECKUX BHJIOB, €KEroJHO COOMPAIOLIErocs C ILENbI0 JOrOBOPUTHCS O KIUMAare M
XMMHMUYECKOM COCTaBe IUIaHEThl Ha cheayrouui ron. IlporuBomocraBuTh 4TO-MHMOO 3TOM
Kkputuke JlaBloOK Hecymen, 4YTO B UTOre CIOCOOCTBOBAJIO JUCKPEIUTAMM  HJIEU
(dbopmupoBaHust 01aronpusTHON JUIsl )KU3HU CPEJlbl CPEICTBAMU CaMOl KU3HU.

Buocdepa kak «pbIHOK» OMOTEXHOJIOT Uit

Wnewn JlaBnoka okazanu, 6€CCIIOPHO, PEBOIOIMOHU3UPYIONICE BIUSHUE HA YMBI, XOTS caMa
€ro KOHIeNIMsl Obljla BCTpEUEHa aKaJeMUYECKO HayKOl BeChbMa CKENTHYECKH.

JanbHelinee pa3BuTue rnpodieMa noaepKaHusl yCTOMYMBOCTH KU3HU Ha 3eMJie Moryduia
B TpyJax MNPEeJCTaBUTENII POCCUICKON 3KOJOTMYECKOW ILIKOJbI, NeTepOyprckoro Ouodusuka
B. I'. 'opmikoBa. Ero teopusi, okoH4aTenbHo odopmuBmascs k cepeaune 1990-x romos, Oblna
Ha3BaHa Teopuel OMOTHUYECKOH peryisuuu okpyxaromen cpensl. [lpuuém npeanokeHHsl um
Hay4yHBIN [OAX0J1 B KOPHE OTJIMYAJICA OT 1ojaxo/ia JlaBioka.

[Ipexxne Bcero, uccienyss MeXaHU3Mbl OMOT€OXMMHUYECKOTO Kpyroodopora, ['opmikoB kak
Obl TOMEHSJ MECTaMU IPUYMHBI U CIIEACTBHUS, OTBEAS LEHTPAJbHOE MECTO KPYroBOPOTY
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BEILIECTBA U SHEPTUM Ha YPOBHE OTAEIBHO B3SITHIX OMOTHYECKHMX COOOIIECTB, U B IEPBYIO
ouepesib — OMOTEOIIEHO30B, 3TUX, MO BhIpakeHHI0 Tumodeena-PecoBckoro, «3neMeHTapHbIX
eANHUID) Onochepsl.

Kak u3BecTHO, KaXx0€ Takoe COOOIIECTBO OCHOBAHO HA TECHOM B3aWMOJIEUCTBUU U TOHKOM
COTJIAaCOBAHHOCTH BCEX BXOJSIIMX B HEro BUAOB — pAacTeHHM, TpMOOB, MHUKPOOPraHU3MOB,
MEJKUX OECrO3BOHOYHBIX, — BCTPOEHHBIX B CIIOKHbIE TPOPHUUECKHE LENOUYKH, MO0 KOTOPHIM
LHUPKYJIUPYIOT SHEPrus U HEOOXOJUMBIE JJISl UX JKM3HEACITEIbHOCTH XMMHYECKHE BEIlEeCTBa.
NmenHo 3Ta kEcTKasi CKOPPEIUPOBAHHOCTh BUJOB BHYTPU COOOIIECTBA — IMPU OTCYTCTBUU
MEXBUJOBOH KOHKYPEHIIMM W TIOYTH IIOJIHOM 3aMKHYTOCTH KpyroBOpOTa BEILIECTB —
MO3BOJISIET €MY IOJIJIEPKUBATh APUTET CUHTE3a U Pa3JI0KEHUSI OPraHMYeCKOro BEUIeCTBa, pu
KOTOPOM IIPAaKTHYECKH HE BO3HUKAET OTXOJOB. A B Cily4ae TOrO WJIM HHOTO BO3MYIIECHHUS
OKpY)KaloIllel  cpellbl —  TEeMIIepaTypHO-KJIMMaTHUYECKUX  IE€pPenajioB, BYIKAaHUYECKUX
BBIOPOCOB, U3MEHEHHUS KOHIIEHTPAMi OMOTEHHBIX BEIIECTB U T. . — COOOIIECTBO pearupyer
TakOW NEepecTpOMKON NpOTEKaoUUX B HEM OOMEHHBIX HPOLECCOB, KOTOpas IO3BOJIET
KOMIIEHCUPOBATh HEOJIaronpusiTHble (PU3UKO-XUMUUECKHE U3MEHEHUS! Cpelbl U CIOCOOCTBYET
e€ BO3BpAILlEHUI0O B HEBO3MYUIEHHOE COCTOSHUE (aHAJOTMYHO JeHCTBUIO MpuHuMNa Jle
[HaTense 11 TEPMOIUHAMUYECKA YCTOMUUBBIX HEKUBBIX CUCTEM).

Xpynkoe paenoeecue ouocgheput

[TonsiTHe morojapl yxe JaBHO CTal0 B HAllleM CO3HAHUU HApHUIATEIbHBIM, KaK CHHOHUM
YEero-T0 HEHaJEKHOTO, HEYCTOMYMUBOTO, 3BIOKOTO. YBBI, TO K€ CaMO€ MOXXHO, B IIPUHIIHUIIE,
OTHECTH U K 3€MHOMY KJIMMAaTy, XOTs JIIOJAW TOJIbKO HEJAaBHO HAyajld 3TO OCO3HaBaThb M
3alyMbIBaTbCA HaJ TEM, 4YTO K€ BCE-Taku oOecrneuyuBaeT KIMMATy OTHOCHTEIbHYIO
CTaOWJIBHOCTh M TPUTOAHOCTH I pa3HooOpasHbBIX ¢GopM Ku3HU. B camom gene, kak
MIOKa3bIBAIOT PAJUOU30TONHBIE MCCIEIOBAHUS OCAJ0YHBIX OTJOKEHUH W TOPHBIX IMOPOL,
CpelHsisl MpU3EeMHas TeMIlepaTypa Halllel IJIaHeThl Ha MPOTSHKeHUU nocienHux 600 muH ser
KoJiebaach B mHTEepBasie npumepHo 20°C, omyckasch B JIGTHUKOBBIE mepuoasl 10 +5°C u
MOJHUMAsACh BO BpeMs MaKCUMajbHBIX moTtemieHnd g0 +25°C. A coBpeMmeHHas
cpenHeriobanpHas temreparypa +15°C coxpaHseTcss ye MHOTO CTOJICTUM ¢ KOJCOAaHHSIMHU,
HE IPEBBIIAIOIIMMU  JECAThIX JAojell rpagyca. Moaro, wmexay mnpouuMm, Haubosee
OnaronpusiTHasi TeMIeparypa Ui HOJABISIOUIEro OOJBUIMHCTBA HA3€MHBIX OMOJOTHYECKUX
BH/JIOB.

Ho dro ke cmocoOCTByeT MONACPKAHUIO TaKOW OJarompusiTHON Jisi BCETO >KHUBOTO
TeMIieparypbl Ha (OHE BCeX TeX KaTaKIM3MOB — aCTEpPOMIHBIX aTaK, I'PaHIUO3HBIX
OJIEJICHEHU, BCIJIECKOB BYJIKAHMYECKONW aKTUBHOCTH, MOJBIKEK U PAa3JIOMOB 3€MHOU KOPBI U
Ip., — YTO MEpEeHecsa 3a CBOIO JOJryl ucropuro 3emis? M yto memiaer Hamiei miaHere
OXJIAIUTHCS IO MUHYCOBBIX TEMIIEpaTyp, Kak y OJrpkaillero coceja Mo COJHEYHON CHUCTEME
Mapca ¢ ero oJieneHeBIIErH U CMEP3UIEHCS MMOBEPXHOCTHIO, I Pa30rpeThcsa MOJA AEHCTBUEM
napaukoBoro 3¢¢exra 10 +400°C, kak y BeHepsl ¢ €€ MOJHOCTHIO MCHApUBLICICS BIIarou.
Benp ¢ TOukM 3peHus CYLIECTBYIOIIMX 3aKOHOB HPHUPOJbI TOJNBKO JIBA 3TUX COCTOSIHUSA U
MOXHO TPU3HATh TO-HACTOSIIIIEMY YCTOMYMBBIMH, WM, KaK TOBOPAT, (U3HYECKU
BBIJICJICHHBIMH.

Hekortopble W3 mpuuMH Jexar, TaKk CKa3aTb, HA IOBEPXHOCTH M XOPOIIO H3BECTHBI
COBPEMEHHON Hayke. OJTO, TMPEXKIE BCEro, CTAOWIBHOCTh COJHEYHOTO U3IydeHUS |
MMOCTOSTHCTBO JOCTHTAIONIEH 3emMiid €ro CBEeTOBOW »Hepruu — mopsaka 1360 [bx/m. Oto
MOIIIHAas OKEaHW4yecKas M BO3JYyLIHAs MPOCIOiKa, CIy)Kalas akKyMyJsTOpOM TeIula Ha
IlaHeTe. DTO IMEepeMElIMBaHNue BO3IYLUIHBIX MacC B HIKHUX CIIOSIX aTrMocdepbl U MOIIHbIE
OKEaHMYECKHE TEUeHUs — OT DJKBaTopa K TIOJcaM M 00paTHO, CIJIaXKUBAIOIINE
TEeMIIepaTypHbIE SKCTPEMYMbI Ha Pa3HbIX 3€MHBIX IIMPOTAX, U T. 1. U BCE ke s 00bsicHeHus
OTMEYECHHOW BBIIIE TEMIEPATYPHO-KIMMATHYECKON YCTOMYMBOCTH STHUX YUCTO (PU3HUECKUX
($akTOpoOB, MO-BUAUMOMY, HENOCTAaTOYHO. M yuéHble Bc€ Ooublie CKIOHSIOTCA K MBICIH, YTO
BAYKHEHIIIMM rapaHTOM >KM3HHU Ha 3eMJie SBJIIETCS caMa )KM3Hb, TO €CTh Hacesstoas e€ ouora.
N uto wuMeHHO kuBas OuOTa TPEMATCTBYET JErpajalldd OKPYXKAIOMEeH Cpeabl 0
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HEMPUTOJHOTO JJISl )KM3HU COCTOSIHMSL, YTO B TMOJHOW Mepe OTHOCUTCS U K €€ KIMMaTH4YeCKON
COCTAaBJISIOILIEH.

B Hay4yHO-momyysipHON JMTEpaType HEYCTOMYMBOCTH TEMIIEPATypHO-KIMMAaTHYECKOTO
OanaHca 3eMJIM HEPEJKO CPaBHUBAIOT C IIAPUKOM, HAXOSIIMMCS Ha BEPIIMHE OCTPOKOHEYHOU
MUpaMH/Ibl, CUMBOJU3UPYIOUIEH ONaronpusiTHble i >KU3HU KIMMATUYECKUE MapaMeTphl.
Kakoe-To Bpemsi IIapuK MOXKET yAEp>KHUBATbCS B 3TOM ILIATKOM IOJOXKEHHH, HO JOCTaTOYHO
Jla)K€ HE3HAYUTEJIbHOTO BHEUIHETrO0 BO3JEWUCTBUS, 4YTOObI IIAPUK, IOTEPSB pPaBHOBECHE,
CKaTWJICS K OCHOBAHMIO MUpaMuJibl. BOT 3T0 moJiockeHre 1apuka y OCHOBAHHUS MUPaMUJIbI U
SBJIIETCS /ISl HETO MO-HACTOALIEMY YCTOMUYUBBIM, TO €CTh (PM3MUYECKU BBIJCIECHHBIM. A eciu
BbIpE3aTh HAa BEPIIMHE MUPAMUIbI IMKY 110 (opMe 1mapuka? Torga Mbl cO31a UM /1711 HETO e1é
OJIHO (PM3UYECKU BbIIEJICHHOE MOJIOKEHNE, B KOTOPOM OH CMOYKET HaXOJAUThCS HEONPEAEIEHHO
noaroe Bpems. Heuro moo0HOoe MMeET MECTO U B CIIy4ae C 3€MHBbIM KIUMAaTtoM. ToJbKo 3Ty
«IMKY YCTOWYMBOCTH» Ha BEpIIMHE KPUBOM cO31a€T /g HEro cama OuoTa, oOecredynBaromiast
eMy Yyxe He pu3nuecku, a OMOTHYECKH BbIIEIeHHYIO0 cTabunbHOoCTh. ([lo Mmarepumanam
caifta buotuyeckas peryssmms)

Tak, mpu U30BITKE B aTMOC(PEPHOM BO3IyXE YIIICKUCIOTO Ta3a YCUIMBACTCS OPTraHUYECKHI
CHUHTE3 U MaJOaKTUBHbIE ()OPMBI OPraHUUYECKOrO yriepoja «KOHCEPBUPYIOTCS» B MOYBEHHOM
rymyce u TopdsHuKax. HemocTaTok yriekucioro rasa BOCHOJHSIETCS 3a CUET pa3jioKEHUs
paHee coO3JaHHBIX 3amacoB opraHuku. COOCTBEHHO, B 3TOM — B HW3MEHEHMHM COOTHOILIEHUS
MEXAY CHUHTE30M OPraHM4yecKoro BEIIecCTBa M €ro JAECTPYKLUHUEH — M COCTOUT OCHOBHOM
MHCTPYMEHT BO3JEHCTBUS OMOTBHI Ha OKPYXKAIOU[YI0 Cpely Ha YPOBHE KakK OTJIEIbHBIX
9KOCHUCTEM, TaK U Orocheps! B LIETIOM.

OpHako BCE CKa3aHHOE CIPaBEJIMBO JIMIIb B OTHOUIEHUM MOJHOLIEHHBIX, HEHAPYIIEHHbIX
MPUPOJHBIX CcOO0MmEeCTB. B MCKYCCTBEHHO COPMHUPOBAHHBIX COOOIIECTBAX, HAMPUMEP
arpoleHo3ax, I'lleé Pa30OMKHYTOCTh KpPYroBOpOTa BEIIECTB JOCTUTAET JECSATKOB IPOLIEHTOB,
pacTeHusi He MOTYT HOpPMajbHO pa3BUBaTbCsi 0O€3 BHECEHUS B IIOYBY OpPraHUYECKUX U
MUHEpaJIbHBIX YA0OpeHui. A TaKk Ha3bIBa€Mble CHHAHTPOIHbBIE BHJbI — BOpPOObHU, JIOMOBBIE
MBIIIA U JAp., IPUCIOCOOUBIINECS K CYIIECTBOBAHHUIO 3a CYET 4YEJIOBEKa, YK€ HECIOCOOHBI
BEPHYTbCA K CBOEMY €CTECTBEHHOMY COCTOSHUIO B CHJIy HU3MEHEHHOM T€HETHUYECKOM
[IPOrpPaMMBI.

[Ipupoauble BUABI TaKKe I[OJABEPKEHbl HACIEACTBEHHBIM MyTalusM. AD3TO ¢
HEn30€KHOCThIO CKa3bIBAaeTCsl HA CHOCOOHOCTH BKIJIIOYAIOLIETO HX COooOIIecTBa K
MOJJIEP’)KaHUI0 3aMKHYTOTO KpyroBopota BeulecTB. Ho Takue MmyTaHTHbIE COOOIIECTBA B CUILY
UX DKOJOTMYECKOW HECOCTOSITEIbHOCTH IIOCTETIEHHO BBITECHSAIOTCS U3  JKOCHUCTEMBI,
0CcBOOOJK1asi MECTO CBOMM OoJjiee ycnemHbIM coceasiMm. U xoTs 6uocdepa u 31ech MBICIUTCS
KaK eIMHOE 1IeJIoe, OTHajaeT HaJoOHOCTb B HJIe€ CYNEpOpraHu3Ma, a 3aJ0roM COXpaHEHHS
CTaOMJIBHOCTU OKpYXKAIOUIEH cpenbl BBICTYNAET €CTECTBEHHBIM OTOOp, 3aKpervisioluil B
MIOTOMCTBE BHMJIOBOW U F€HETHYECKUH cOCTaB HauboJiee aJleKBaTHBIX B 3KOJOTMYECKOM ILIaHE
COOOLIECTB.

To ectp mnpupona, mno ['oOpiIKOBY, «HABOAUT TMOPSIOK», padboTas ¢ OECKOHEUYHBIM
MHO>KECTBOM HE3aBHCHMBbIX OIEPALIMOHHBIX €IWHUL, MUHUMU3UPYS TEM CaMbIM CllydyailHble
GiyKTyauu, yrpoxaroliie CylleCTBOBaHHIO JIFO00H CJI0XHO OpraHu30BaHHOM cuctembl. U B
TOM CMbICiIe OMocdepy MOKHO CPaBHHUTH CO CBOOOJHBIM PBIHKOM, i€ B3aME€H TOBAapoOB U
IIPOMBIIIJIEHHBIX TEXHOJIOTMH KOHKYPUPYIOT OMOTEXHOJOruu. Tak 4To, BUAWMO, HECIIy4ailHO
YeJI0BEYECTBO B CBOEM pa3BUTHM HPULIUIO K TOMY JK€ YHHUBEPCAIbHOMY NPHUHIIMITY
ONTUMM3ALMH CBEPXCIIOKHBIX CUCTEM, YTO HA MPOTSXKEHUU MUJUIMOHOB JIET ObLT anpoOupoBaH
caMo¥ MpUPOIOH.

Koneuno, orpomnas poip OuoTbl B (OpMHpPOBAHMM U OOECHEUEHUH CTAOMIBHOCTHU
OKpY)Karolllell cpelipl, 0COOEHHO Ha JIOKaJIbHOM YpPOBHE, B 00IleM, ObUla M3BECTHA U JIO
I'opmikoBa. Ho oH, B paMkax cBoed Teopuu, IN100aIu3upoBall 3Ty poJib, NpUial € HOBBIN
CTaTyc, MOMECTUB IMPUPOAHBIE DKOCUCTEMbI B IIEHTP BCEH HKOJIOTMYECKON MpOOIEeMaTHKH.
N Tomy ecTh HEMaAJIO OCHOBaHUM.
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Bce Hacnplmanbl 0 cnopax, 4TO BEAYTCS ceidyac BOKPYr IpoOJIeMbl KIMMAaTHYECKOTO
MOTEIJIEHUS U BKJIaJa B 3TOT Ipolecc aHTponoreHHoro CO,, BRIIENSIOMIETOCs IPU COKUTaHUU
MCKOMAeMOro OpraHudeckoro TtorumBa. Kasamoce Obl, OwoTa, pearupys Ha T0J00HOE
BO3MYILIEHHE OKpYXarouieil cpeapl B cooTBercTBUM ¢ npuuumnom Jle Illarense, nomkHa Obiia
Obl moriomiath M30BITOYHYIO JBYOKHCH yriepoga B armocgepe. Ho atoro, yBbl,
He npoucxoaut. M, kak moka3pIBaeT INI00AJbHBIM aHAINU3 3€MIIETIONb30BAHMS, HA OCBOEHHBIX
YeJIOBEKOM TEPPUTOPHUSIX KOJUYECTBO OPraHUUYECKOIO YIriieposia B HAPYLIEHHBIX 3KOCHCTEMaX
HE TOJIbKO HE PacTET, HO, HAIIPOTHUB, YMEHBIIAETCS, YTO MPUBOJUT K €T0 MAaCCUBHOMY BBIOpOCY
B arMocdepy. [IpuuéMm CKOpOCTh 3TOH 3MHMCCHU CONOCTaBUMa CO CKOpPOCTHbIO BBIOPOCOB
HCKOIIA€MOTr0 yIjepoJa B pe3yjibTaTe CKUTAHUS HCKONAEMOIo TOIUIMBA. A HCCIIEOBaHHE
My3bIPBKOB BO3JlyXa B JICASHBIX KEpHaX AHTAPKTHUJIBI [TOKa3bIBAET, YTO POCT KOHLEHTpPALUU
atMocdepHoro CO, Hayasicd 3a10JIT0 10 IIMPOKOMACIITAOHOTO NMPUMEHEHHS YIiis, HEPTH U
rasa M coBmnaj ¢ npoMbinuieHHOW peBotonured koHma XVIII cronetusa. To ecTh OmsATh-Taku
MIPUYMHOM 3/1€Ch MOCIYKUJIAa SMUCCHS YIIIepoa, BbI3BaHHAS! HHTEHCUBHBIM OCBOEHHUEM HOBBIX
3eMellb U JaJbHEeHIINM HacTyIUIEHHEM YelloBeKa Ha AeBCTBEHHYIO npupoay. C 3Toro MoMeHTa
n o koHma XIX Beka cOXpaHEHHE YCTOMYMBOCTH Ouochepbl 00ecreyruBanioch IJIaBHBIM
o0Opa3oM skocucteMamMu MHpPOBOTO OKeaHa, KOMIIEHCATOPHBIM MOTEHLHUANT KOTOPBIX JOCTUT
KpUTHYECKOW oOTMeTKH K KoHIy XIX Beka, mocie dYero Hayajcs HpoLecC IJI00aJbHOTo
M3MEHEHHUs OKPYKAIOIIEH Cpe/bl.

Ha ceroansiiinuil 1eHb, KaK MOKa3bIBAIOT PacuéThl, IPUMEPHO MOJOBUHA HEOPraHUUECKOTO
yriaepoja, 00pa3yrolierocs Npy CKMraHUM MCKOIMAeMOTro TOIUIMBA, abCOpOUpPYETCsl OKEaHOM B
pesynbTaTe (PU3UKO-XMMHUYECKUX MPOIECCOB M €m€ OKoJIO 1/5 moriomaercs OKeaHCKOU
OMOTOM M COXPaHMBILIMMUCS 3KOCHCTEMaMH CYIIM; OCTaJIbHOE HaKaIuIMBaeTcs B aTMmocdepe.
Opnako euié 0oJjiee MOLIHBIM HUCTOYHUKOM 3MHUCCUU YIIIEPOJIa CIYKUT OCBOCHHAs YEJIOBEKOM
gacTh cymid. CYUTAeTCsl, YTO BCS 3T YMUCCHSI MIOJHOCTHIO MOTJIOIIAETCS HEHAPYILIEHHBIMU WU
C1a00BO3MYUIEHHBIMU JKOCHUCTEMaMHU Cymu U MupoBoro okeaHa. Takum o0Opasowm,
MOCTyIUIEHHEe B Ouocdepy yriepoaa BCIEACTBUE CHKUIMAHUS HCKONAEMOro TOIUIMBA
HAKJIa/JbIBa€TCS Ha H3TOT MCTOYHMK, KOTOPBI COXpaHUTCS Jaxe Ha (OHE IOJIHOTO
MPEKpALEeHUs] MCIOJb30BaHUS YIs M HePTH. A B clydyae €CiId YeJIOBEYeCTBOM OyayT
MIOJIHOCTBHIO OCBOEHBI IIPUPOJIHBIE SKOCUCTEMBI CYIIM U OKE€aHa, MOTOK Yyriepoja B aTMochepy
BO3pACTET MOYTH Ha MOPSIOK, TaK YTO JaXe OTKa3 OT HCIIOJIb30BAHMSI OPraHMYECKHUX BUJIOB
TOIUIMBA HE NEPEJIOMUT KaTacTPO(UUECKON CUTYyalIUH.

C npyroil cTopoHBl, KaKk BUJHO U3 TOW K€ JUarpammbl, sl TOTO YTOOBI MPUOCTAHOBUTD
Hakorienne atmocdepHoro CO, nMpu HBIHEITHUX 00BEMAX CHKUTAHUSA MCKOTIAEMOTO TOILIMBA,
TO €CThb 3aKOHCEpBHUPOBAaTb Ha KAaKOe-TO BpeMsl HbIHEIIHEE COCTOsiHUE Ounocdepsl,
YeJI0BEYEeCTBY MOHAI00UII0Ch Obl OCBOOOIUTH MO €CTECTBEHHBIE SKOCUCTEMbI IpUMEpHO 7%
OCBOGHHBIX UM Tepputopuil. IlpakThyecku 3TO ObUIO OBl PAaBHOCWIBHO OTKa3y OT
skcruryataiu 40% BOBJIEUEHHBIX B XO3SHCTBEHHYIO JAESTEIbHOCTH JecoB. TakoBa, IO-
BUJIUMOMY, 1I€Ha TOTO «TalM-ayTa», KOTOPbII 4YeIOBEYECTBO MOTJIO Obl B3ATh y IPUPOJbI B
oOMEH Ha BpeMs, HeoOX0UMOe JJIsl peleHus JeMorpapuueckoi, JHepreTUYecKo U Apyrux
HKOJIOTMYECKU 3HAYUMBIX IPOOIIeM.

Teopust OMOTHUYECKON pEryJsIMU HE TOJBKO TPEACTABIISICT aKaJIeMHYECKUN HWHTEpPEC,
HO UMEET HENOCPEICTBEHHOE OTHOLIEHHE K BBIOOPY CTpAaTerud YCTOMUMBOro paszButus. U,
MPEKJE BCEro, OHA MEHsET MPUOPUTETHl. Ecin 10 cuUX mop B LIEHTpE BHUMAHUS MUPOBOM
OOLIECTBEHHOCTH HaxoJuiIach O0pbOa C 3arpsi3HEHUSIMU OKpYXKAIOUIeHl cpeabl, TO Tenepb
najgbMa NepBeHCTBA JOJHKHA ObITh OTJIaHa MPOOJIeMe COXpaHEHHUsI U BO3POXKACHUS PUPOTHBIX
9KOCUCTEM, pa3pyUICHHBIX YEJIOBEKOM. OJTO MAMUKTYETCS HeE TOJbKO €ro COOCTBEHHBIMU
MHTEpecaMy, HO U 3a00TOH O BBDKHMBAHMM OTPOMHOIO OOJIBIIMHCTBA OOMTAIOIIMX Ha 3emiie
BU/JIOB.

Korma B xonme 1920-x romoB Bepnanckuit mpumén k umaee Ouocdepbl Kak €AHHOTO,
LIETIOCTHOTO 0Opa3zoBaHus, (OPMHUPYIONIETO OOJMK HAIICH TJIAHETHI, a BCKOPE 3a TeM TIHCIN
BBENI KJIIOYEBOE JUIS HSKOJIOTHM IOHSATHE SKOCHUCTEMBI, MHUpP MPEICTaBIsUICA OOJBIIMHCTBY
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JIIOJICH OTKPBITBIM U IMOYTH OC3rpaHUYIHBIM, B KOTOPOM YEJIOBEK MOJKET JICHCTBOBATH KaK eMy
3a0yaropaccyuTcs, IMpHCIocadnuBas W TEpeKpawBas €ro IOoJ CBOM HYXIBL. A TO, YeM
3aHUMAIIUCh YYEHBIC-IKOJIOTH 33 CTEHAMH JIadOpaToOpui, Ka3aloch OECKOHEYHO MANEKUM OT
MTOBCETHEBHBIX JIIOJICKUX 3a00T | Jei. M moHamoOwiIcs MoYTH BEK, YTOOBI 3Ta CBS3b CTaja
OYEBHUIHOM, a TEPMUHBI «OMOChEPay U «IKOCUCTEMAy BOIILINA B HAIIl 0OMXO0]] HApaBHE C TAKUMH
MOHATHAMHY, KakK, HampuMmep, cyocuaus wid npuBartu3anus. UM Bc€ ke myTh 0 KOHIA emié
He npoiaeH. [loroMy 94TO MeXIy OCO3HAHWEM 3aBUCHUMOCTH YEJIOBEKa OT COBPEMCHHOU eMy
OKpYXKaoIeld cpeipl W TOHUMaHUEM BCEW OMAcHOCTH €€ Jerpajalid B TEPCIICKTHBE Ha
Oynyiiee (0 4€M peaynpekIat0T IKOJIOTH) «IUCTAHIIMS OTPOMHOTO0 pa3mepa». Ho mpoiitu ero
HE00X0IMMO — YTOOBI 3TO OyayIiee BOOOIE COCTOSIIOCH.

YYJHAS HAYKA
bamwoxk /.

«9mo nos020 6 Hayke u mexnuxey Nell, 2005

Bpemena «0oinbiioi» coBeTCKOoM Hayku mpouud. Poccuiickas akagemusi HayK, COXpaHUB
MOYTH BCE MPU3HAKH «OOJBIINOI» COBETCKOW aKaJeMUM, — HE EJUHCTBEHHBIH >KUBOU
MaMSITHUK YIIEANMICH 3MOXH B MOCTCOBETCKOM TeH3ake, HO OT €€ OBLIOTO MOTYIIECTBa Majio
YTO OCTaJoCh. M Ha MO3HaHWE HEBEIOMOTO KPOME HEE TETeph MPETEHIYeT BEIMKOE MHOKECTBO
HOBBIX aKaJIEeMHI, HEPEJKO C YyJAHAIMH HAa3BAHUSIMU, U TaM U30MPAIOT B aKaJCMUKH Uy/IaKOB.
A OT «aJbTEPHATUBHOW HAyKW», KOTOPYIO TaM CTPOST, aKaJeMHUKUA «OOJBIION» aKaJaeMHH
MIPUXOJIAAT B yKac.

S.0.S.

Becnoit 1999 rona Poccuiickas akajzemus Hayk oOpaTwiachk C BecbMa JApaMaTHYECKUM
MIOCJIaHWEM K «Hay4yHbIM paboTHHKaMm Poccuu, npodeccopam M mpernoaaBareisiM BY30B,
YUUTENSM IIKOJ U TEXHUKYMOB, BCEM UJI€HAM POCCUNCKOIO MHTEIIEKTYaJbHOTO COOOIECTBAY.
Tam, B 4aCTHOCTH, FOBOPHIIOCH: «B oTeuecTBEeHHBIX rocynapcTBeHHbIX U yacTHbIX CMU He
IpeKpalaeTcs maodail KoJayHOB, MaroB, popuuareneil 1 npopokos. [lceBgonayka crpemuTcs
IIPOHUKHYTh BO BCE€ CJIOM OOIIECTBa, BCE €r0 MHCTUTYTHI, BKIOUas Poccuiickyro akagemuro
HayK. OTH UppalUoOHaIbHbIE M B OCHOBE CBOEH aMmopalbHble TEHAEHUUHU, OECCIOpHO,
MIPEJICTABIISAIOT COOOM Cephe3HYI0 YIPO3y ISl HOPMAJIBHOTO AYXOBHOI'O PA3BUTHUS HALIUMD.

3a mpolueAlne ¢ TOr0 BPEMEHHU ToJbl OCTpOTa CHOpPOB, Kaxercs, cnana. C 3KpaHOB
TEJIEBU30POB HCUE3IM Haubojee OJUO3HbIE JIUYHOCTH, K aCTPOJOrHYECKUM MPOTHO3aM JIFOIU
CTaJId OTHOCUTHCS 00Jiee HPOHUYHO, JIEUUTHCS HAIO)KEHUEM PYK TOXKE PUCKYIOT BCE MEHbILIE U
MeHblie moned. M tem He MmeHee mpoOiema ocTaercs. 3akiIl4aercs OHa B TOM, YTO 3a
pa3BUTHE HAayKH B3sulMCh HempodeccuoHanbl. OHU, He 00Ja7ast HU JIOJDKHBIM 00pa30BaHUEM,
HU pa3BUTON KyJIbTYypOH MBbIIIJIEHUS, OepyTcsl Mpeajaratb CKOpOHaIUTENbHbIE OTBETHI Ha
CJI0>KHEHIIIME BOIMPOCHI — O CTPOEHUHM MATEPHH, BOJIONMU BceneHHOH, mpupoae CO3HAHUS,
npenonpeneneHun cyap0bl. X nmpuTsa3anus Ha pelieHue 3ajad, HaJl KOTOPbIMU JI0JIr0€ BpeMs
OUITUCH JIy4YIIMe YMbl YEJIOBEUECTBA, JIOJDKHBI ObUIM Obl BBI3BIBATH TOJBKO CMEX U YJIBIOKY, HO
3TOTO HE MPOUCXOJUT — K HUM HacTO IMPUCTYIIMBAIOTCS CO BHUMAaHHUEM, a HIMpOKas MyOauKa
IIPUHUMAET IIJIO/IBI UX JEATEIbHOCTH 32 HAYYHBIE JOCTH)KCHHUSL.

Bor oaun u3 HenaBHuX npuMepoB. OMckuil KOHCTpYKTOp Anekcanap MinbuH skoObl Haliesn
KOMIIAaKTHOE JI0Ka3aTeIbCTBO BEIMKOW Teopembl depma, 0 KOTOPOM, MO €ro CoOOCTBEHHOMY
IIPU3HAHUIO, Y3HAJI CIIy4alHO, «IIPOJMCTBIBAas SHUMKIONEAWI0 HA MauCKhe npasgHukm». Ha
JI0Ka3aTeJIbCTBO ATON TEOPEMBI YEJIOBEUECTBY MOHAJ00MIOCH [TOYUTH YETHIPECTA JIET, IPUILIIOCH
CO3/J1aTh HOBBIN PA3/eJl TEOPUH YHCEII, U BCE PABHO OHO B CAMOM C)KaTOM H3JI0KEHUHU 3aHUMAET
okoJio TpexcoT crpanull. Ho Anexcannp WnbuH, oOmymbiBas 3ajayy BO BpeMsi yTpEeHHEU
YUCTKH 3yOOB WJIM MPUTOTOBJIEHUS HIALUIBIKA HA Jjaue, ObICTPO Hallles 10Ka3aTeIbCTBO JTMHOM
BCEro B TpH CTpaHMIIbl. Jlaske TO KpaTKOe U3JI0KEHHUE ero JOKa3aTeslbCTBa, YTO OMyOJIMKOBaja
«HoBas razera», coaepXuT o4eBUHBIE MHOTUM omnOku. Ho xomtern MnpuHa mo Axkagemun
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BO3/JYXOIUIAaBaHUS M KOCMOHABTHUKMA COWIM, YTO JOKa3aTeIbCTBO BEPHO, M C IUIOXO
CKPBIBAEMBIM HCIAOBCPHUEM IPCIJIOKUIN MPOBECPUTHE €TI0 MAaTECMATUKAM, YXKE€ 3apaHCC I'OTOBBLIC
OOBHHUTh HUX— B Clydyae HEHU30€XKHO OTPHULATEIbHOIO pe3yjbTaTa 3KCIEPTHU3bl — B
MMpEaAB3SATOM OTHOIICHWH, BBI3BAHHOM 3aBHUCTHIO.

CoOpITHil TIOAOOHOTO POJAa MHOXKECTBO, M KaXIO€ M3 HUX TauT B ce0e MHOXKECTBO
omnacHocTei. [Ipexe Bcero, 0HO OCKOpPOIISIET BKYC — B TOM JK€ Mepe, B KaKOH €ro 0CKopoIsieT
Bc€ Oe3mapHoe. Kpome Toro, oHO poxaaer B MyOJHKE JIOKHOE IMPEACTABICHHUE O TOM, YEM
3aHUMAIOTCSl YY€HbIe, KTO OHM TaKuWe M JUIs 4Yero BooOIe Hayka HYKHAa COBPEMEHHOMY
obmectBy (M HyXHa Ju BooOmie). Takum 00pa3om, OCHOBaHMM JIsi TPEBOTU Y aKaJEMHUKOB
u3 PAH 6osiee uem gocraroyHo.

Oo0pa3 Bpara

Hano nmpu3HaTh, 4TO YyJaKy MONANAINACh U CPEIU BIOJTHE YBaYKACMBIX B HAIIU JIHU YYCHBIX.

Tak, g K. D. [lmonkoBckoro oOImieHrne ¢ aHrejgaMu OBLIO CaMbIM OOBIYHBIM JICJIOM; OH
TPYAWICS HaJ Hieell KOCMHYECKOI0 MOJeTa B YACTHOCTHU JUIsl TOTO, YTOOBI pacCEIUTh aHTEJI0B
10 KOCMOCy. B uemM 1 uMen MHOXKECTBO €JMHOMBIIIJIEHHUKOB U MOCJIeI0BaTeEH.

MHe Kak peJakTopy akaJeMUYecKOro >KypHaja PeryjispHO HPUXOIUTCS HUMETh JeN0 C
Pa3NMYHBIMU YyJaKaMH, THITAIOIUMICS TaK WM HHA4Ye Y3aKOHHTH POJI ACATEIBHOCTH, K
KOTOPOMY OHH IUTAOT npuctpactue. CoBceM HEAAaBHO 51 MOJIYYHII MUCHMO OT OBIBIIUX HAIIHX
COOTEYECTBEHHUKOB, IEPECEIMBLINXCA Ha HEMELIKYIO ITOYBY B ropoj AyrcOypr. OHu nucaiu o
cBoeil 6opbOe 3a npusHaHue «3akoHa Huxonas Ky3aHCKOro», OTKpBITOIO UMU B COUMHEHHUSAX
3TOr0 HEMELIKOI'O KapJrHalla, KOTOpble EPEBOININCH Ha PYCCKUN A3BIK U U3aBAJIUCh B KOHLIE
80-x rogoB. K mnmcemy mnpunarainach nepenucka aBTOPOB C TI'e€PMaHCKUMHM (U3HKAMU U
pykoBojictBoM OO6mectBa Hukonas Kyzanckoro. IlepBble oTpuliaid CyleCTBOBAaHUE
00Hapy)KEHHOI'0 MMM 33aKOHa, a BTOpbI€ HE HAXOJWIM €r0 B PYKOIUCSIX KapJauHaia. ABTOpPHI
HA/ICSUTHCh, YTO IIMPOKas HaydHas OOIIECTBEHHOCTh Ha POJMHE MOMOYKET UM HAWTH MpPaBIy.
3aK0oH, OTKPBITBI UM, OBLT OYeHBb MPOCT: «YeM ObIcTpee ABHIKETCS DIIEMEHTapHas YacTHIIA,
TE€M MEHee UCKPUBIIEHA €€ TPACKTOPUSD).

HeonpsatHo OJeTHIX MOXWIBIX JIOACH € TOpAUIMMH Tja3aMud WIH, HAao0OpOT, MOHYPO
[NISAIIUMX B TOJI, S HAYYWJICS PAacllO3HaBaTh €Ile JO TOro, KaKk OHU OTKPBIBAIOT POT: JOJITHE
roJibl HempHU3HaHMs JHOO0 3aKaylsoT HM300peraTesis BEYHOrO ABHUraress, JIMOO MOBEpraroT B
yHblHHE. Ho cTpacTh moBenatb MUPY O CBOEM TBOPEHHU BCE K€ CHIIbHEE HEXKEJIaHus
OKPY)KAIOILIMX UX CIyLIaTh U BCEOOIIEro pa3oyapoBaHUs B BEUHBIX JIBUraTelAX JOOOro poja.
Nx Oe3HazexHOE YyJauyecTBO Ja)k€ BbI3BIBAET OINpe/esieHHOoe couyBcTBUE. W s HEe Mory
yaepKaTbCsl OT KpaMOJIbHOM MBICIIU: @ YTO €CJIM HareyaTaTh OJIHY KOPOTKYIO 3aMETKy O HOBOM
MOJENIM BEYHOIO JBUTIaTels, JaB IOTOM, MOXET ObITh Jake B CIEAYIOIIEM HOMepe,
ONPOBEP’KEHUE OCHOBHOM €€ WJeH U 3aMETUB, UTO BEUHbIE JIBUraTeNU, KaK U MPeAIosaraioch,
HEBO3MOXKHbI? BOT Korjia 3aBupasbHble UACHU MPHUOOPETAIOT MIMPOKYIO ayAUTOPHIO, HA CMEHY
4yJJaueCTBY NPUXOIUT JDKEHAYKA.

JI’xkeHayka u BJIACTh

CaMoe HenpusATHOE MPOUCXOJUT, KOrJa ayAUTOPHUs, OTKPBITas 3aBUPAIbHBIM HUICSM,
pacmupsiercss 6narogaps Biactu. Ecnu Jleonunn Wnbuuy bpexHeB noBepsil cBO€ 3/10pOBbE
tonpko YaszoBy m JIxyHe [laBuramswim, To npu bopuce Hukomaesuue Enprmne Kpemib
HABOJHUJIY LIeJIbI€ TIOJTUUILA LEIUTENeH, YepHbIX MaroB 1 actpoJjioroB. B MUC ObLiu B3STHI Ha
paboTy HECKOJIBKO JIECATKOB IKCTPACEHCOB, KOTOPHIM HAJUIEkKAJIO Pa3bICKUBATh MPOIMABIIUE B
Talre BEPTOJIETHI, MIPEACKA3BIBATh 3EMIICTPSICEHUS M TEPAKTHI. 1 MHE TpyIHO yaepXkKaTbCs OT
MBICIH, 4TO U3 Kpemus mocTymanu cpeicTBa Ha MOACPKAHUS PA3IUYHBIX COMHHUTEIBHBIX
Tenenepenay u NepuoNIeCKUX U31aHHM.

B coBerckue rojpl MmouckaMu Jyderd CMEpPTH, HCCIEAOBAHUEM JIFOACH ¢ TapaHOPMAJIbHBIMU
cnocobHocTsiMu, cnexenueM 3a HIIO u  «paboToil» € «KOHTaKTEpaMu», YMEBIIMMHU
«OTKpbIBaThb KaHajl OOLIEHUS» C BHE3EMHBIM pPa3yMOM 3aHUMaJIUCh BO MHOTHUX
HCCIEA0BATENbCKUX OPraHN3alysaX, BXOAIINX B Pa3JIMYHbIE CHIIOBBIE BEAOMCTBA. AKaJEMUK
AnexcannpoB, pemuBuuiics B 1991 rogy 3aroBoputh nyosnyHO O padoTax, KOTOpbIE
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BBITIOJTHSIFOTCS 110 3aKPBITOM TEMaTHKe, MOKa3all MyOIrKe TOJIbKO BEpXyIIKy aiicOepra. B 6omee
MO3JJHME BpEMEHa, KOIJla Ha HayKy OIO/DKETHBIX JEHEr TpaTWIOCh MEHbIE, MEHbIIE HX
TPaTWJIOCh W Ha JDKEHayKy. 3aro Oojbllle WX TOTEKIO0 W3 HEKHX «BHEOIOKETHBIX
UCTOYHUKOB». W BcE-Takm He coBceM SICHO, KTO (DMHAHCHUPOBAN MPHUKA3 3aMECTHUTENs
reHepanbHoro aupekropa PKK «Oueprus» kuwiorpamMmaMu [IOCTaBJISITh Ha KOCMHUYECKYIO
cranumio «Mup» KamMHH, 3apsHK€HHbIE B NPECIOBYTHIX Nupamuaax lonona, U 3akamblBaTh
TakMe € KaMHU MO0 mepuMeTpy MOCKBBI, YTOOBI 3alllUTUTh TOPOJ OT HaJABHUTrarolencs
SMUJEMUU TpUrna (MHHTEPECHO, HE B MAPUHU JIM 3TO IPUAYMAIH ?)

Bepostao, mpesmanym PAH moctymwn Obl jiormdHO, eciv Obl OOBMHHI B TIOTBOPCTBE
IIPOHUKHOBEHHUIO MICEBJJIOHAYKU BO BCE CJIOM OOIECTBA CYIIECTBYIOLIYIO CUCTEMY BJIACTH WJIH,
o KpaitHeil mepe, ompezeneHHsle ee cTpykrypsl. Ho PAH HacTonbpko BmnucaHa B cucTeMy
BJIACTH M HACTOJBKO 3aBHCHUT OT Hee ()MHAHCOBO, YTO HE CMOTJIa ajJpecoBaTh €il 0OBUHEHUE,
TaK U MMOBUCIIIEE B BO3YXE.

AKajieMHH POTHBOECTECTBEHHBIX HAYK

[Tapaokc MOCTCOBETCKON POCCUICKON HAYKH 3aKJIFOYAJICS B TOM, YTO U OT HOBOWM HAay4dHOM
MOJINTUKU TOCYapCTBa, U OT CKJIAJbIBAIOLIErocs B OOILECTBE OTHOIIEHMS] K Hayke BOOOIe
Oonbiie Bcero crtpagasia uMmeHHo PAH. Ho ona no mnpuunmHe cBoed mpsIMOM OT HUX
3aBUCHUMOCTU HE MOTJla PElIMThCS HAa OTKPBITYIO KPUTHKY. B TO e Bpems cTaiu B OOJBIIMX
KOJIMYECTBAX IMOSBIATHCS pazWyHble OOIIECTBEHHbIE aKaJeMUH, OMOJKEThl KOTOPBIX
MOTIOJTHSUTUCH M3 HETOCYAapCTBEHHBIX cpeacTB. OHM MOTIIM ¢ OoJibIel CBOOO0M KPUTUKOBATh
rOCy/IlapCTBEHHYIO TOJUTUKY, HO HE JeNali M HE JEJarT 3TOro IMpOCTO MOTOMY, YTO 3Ta
MOJINTUKA UM BO OJaro.

Kpome yxxe ynomsiHyTO# B cBsi3u ¢ Anekcanapom MibuHbIM AKajieMUuu BO3AyXOIIJIaBaHUS 1
KOCMOHABTHKHU JDKEHayka Hamia cebe mpucrtanuiie B Poccuiickoll akaieMHH €CTECTBEHHBIX
HayK, MexayHapoqHoil akagemMuu uHQopmaruzanuy, MexIyHapoIHON HHXKEHEepHON
akageMuu, MeXIyHapoJHOM AakaJeMUM HayK BBICIIEH IIKOJIBI, POCCHICKOW WH)KEHEPHOU
akageMuu, AxagemMuu — TexHojormdeckux — Hayk PO, MexayHapooqHOH — akajaeMuu
sHepronH(popManuoOHHbIX HayK. CIIUCOK MOKHO MPOAOKUTE. Q00 BCEX ITHX aKaJAEMUAX U UX
poJM B pacnpOCTPAHEHUHM JHKEHAYYHBIX YYEHHW MHOTO rOBOpUTCS Ha 3acempanusx PAH, B
ocobenHocty wieHamu Komuccun no 6opbs0e ¢ jkenaykoil. Ho eciiu M Beputhb, TO U B caMoit
PAH mxenayka Haina ceOe npucranuiie. XoTs Obl B JuIle akajeMuka GOMEHKO, HallpuMep.

HUcrtopust yumr...

HenaBHsis uctopus ydyuT TOMY, YTO JUISl POXKJIEHUS JDKEHAYKH HYXHO COEIMHEHUE ABYX
00CTOSITENILCTB: HEBEXECTBA M cJenoi Bepbl. B 3TOM cMbiciie, ka3anoch Obl, TPYAHO HaWTH
OoJiee sipkuii mpuMep JpkeydeHoro, ueM Koncrantun [{unonkosckuii. Kak B cuity cTeCHEHHBIX
MaTepUAIbHBIX 00CTOATENbCTB (1epBble Toabl B MockBe L{nonkoBckuil xuin Ha 3 Koneilku B
JIeHb), TaK W [0 NPUYUHE IUIOXOrO0 3J0pOBbsi (OH ¢ JAETCTBAa CTpajall TIIIyXOTOM)
CUCTEMAaTUYECKOE ECTECTBEHHOHAYyYHOE 00pa3oBaHHE OKa3ajloCh JJIsi HEro HEIOCTYIHBIM.
[{1oNKOBCKUI MHOTO BPEMEHHU MPOBOIWI B OMOIMOTEKAaX U 3HAYUTEIbHYIO YaCTh [1OTYy4aeMbIX
UM JIEHEeT TpaTuJl Ha KHUTH, KOTOPbIe BHUMATEJIBHO POYUTHIBAIL. TeM He MeHee JOLIEIIINE J10
HAc €ro BBICKA3bIBaHMSI, HAIPUMEP O TEOPUU OTHOCUTEIILHOCTH, JIEMOHCTPUPYIOT IIyOOKOe
HENOHMMAaHHE UM CaMHUX OCHOB COBpeMeHHOU eMmy ¢usuku. C Ipyroil CTOpOHBI, HUKAKUX
palMOHaJIbHBIX OCHOBAaHWM Ui Takod TIIyOOKOW Bepbl B BO3MOXHOCTb BOCKpPELIEHUS
yMEpUIUX, WX MOCMEPTHOTO TMPEBpAIlCHUS B AaHreJIOB M IOCIEIYIOLIEro paccelieHus I0
KOCMOCY IpH IOMOIIM «PakeTHBIX IOE370B» y Hero He Obwio. DTo OblIa Bepa IIIyOOKO
PENUTHO3HOTO YEJI0BEKA.

Unensl MMnepaTopckoil akageMuu Hayk, npeoodpa3zoBaHHoil B 1918 rony B Poccuiickyto, a
emte yepe3 yeroipe roqna u B AH CCCP, croponmnmmch [{noIKOBCKOTO M OTHOCHIIUCH K HEMY T10
MeHblLIell Mepe upoHHuyecku. HemaBHHe uccienoBaHus aMEpUKAaHCKOrO ucTopuka Aszeda
Cummukn ToKas3bIBaloT, 4To Tocie wu30panus IluonkoBckoro B 1918 romy BO BHOBB
opranu3oBaHHyl0 COLMATUCTUYECKYIO aKaJeMUI0 OOLIECTBEHHBIX HAyK €ro YIEHCTBO Tam
JUIAJIOCh COBCEM Henonro — B uiosie 1919 roga oH OBLI BRIBEACH M3 COCTaBa aKajeMHH, a B
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HOsIOpEe apecTOBaH M MPHUTOBOPEH K TOy MCIPABUTEIBHBIX pabOT Kak Oenblid mmuoH. Toapko
CIIy4aifHOCTh CIacjia ero OT Jlareps, U OH, €/IBa He yMHUpasi OT roJyiofa, BepHyics B Kamyry.

Bosnbimas yacte €ero €IMHOMBIIIICHHUKOB, JJa U BOOOIIE JIOJCH, MPOSIBISBIINX WHTEPEC K
€ro HWaesM, TaK)Ke€ HE MMEIH KaKoro Obl TO HU OBUIO CHCTEMAaTHYeCKOro obOpaszoBanus. Mx
yBJIEKala HIes KOCMHYECKOW JKM3HM caMa 1o cebe, BOBCE HE IMOTOMY 4YTO OHA Kak-TO
MOATBEP)KAaIach pa3BuTueM Haykd. Cpend HHUX OKa3blBAIMCh H  JIIOAM JOCTATOYHO
COCTOSITEeNIbHBIE, YTOOBI (pMHAHCHUPOBATh M3naHue KHUT [[nonkoBckoro: mocne 1917 roma Ha
CpelIcTBa CIIOHCOPOB OH W3Jal OKOJO COpoKa MOHOrpaguii M TOJBKO TpU — Ha
rOCyJIlapCTBEHHbIEC JICHBI'M B IOCIEIHHUE JBa TOJa CBOEW XU3HU. B BhICHIEH CcTeneHU
HAaCTOPOKEHHOE OTHOLIEHHE K HEMY CO CTOpoHbI Npodeccuonanbubix yueHsix 1 AH CCCP
COXpaHsJIOCh — U, 3aMETUM, BIIOJIHE 000CHOBAHHO — €II1€ JIOJITO MOCJIE €T0 CMEPTH.

DTO OTHIOJL HE O3HAYAET, YTO BKJIAJ [[MOTKOBCKOTO B MICTOPHIO HAYKH OTPULIATEIBHBIN HIIHA
HyseBoil. Jlo camoro mocieqHero BPEMEHH KOCMHYECKHE TOJIETHl OCYIIECTBIBUIMNCH 3TUMH
CaMBbIMHU «PAaKETHBIMH TOE3/IaMU», TO €CTh MHOTOCTYIIEHUYATHIMU PAKETaAMHU-HOCHUTEIAMH. A O
TOM, JJIS Y€r0 OHU IPHUIYMBIBATIUCH, JOJTOE BpEMs MPEANIOYUTATN HE BCIIOMUHATD.

KopoJub anxumMukoB

B navane XVII Beka cronmma HEOOBIYHOTO TOCYAapCTBEHHOTO OOpa30BaHMSs, U3BECTHOTO
kak CsiieHHas Pumckas umnepusi repMaHCKOW HAllUKM M CYIIECTBOBABIIETO Ha TEPPUTOPUU
EBponer  Heckonmbko BekoB, pacmnosiaranack B IIpare. HWwmmeparop Pymonsd II (1o
COBMECTUTEILCTBY Koposib Benrpuu m boremum), mo ciaoBam 3aexaBuiero kak-to B Ilpary
BeHennanua KoHTapuHM, «Tak HaciaxkJIaucs JIIOOBIMU pa3roBOpaMu O TallHaX Kak MPHUPOJBbI,
TaK U UCKYCCTBA, 4TO JIt000i, FOTOBBII TOBOPUTH O HUX, MOT' pACCUUTHIBATh HA BHUMAHHE C €ro
cTopoHb». [Ipsyacs OT rpyboro maTepuaibHOrO MHpa, OH XOTeNd BCE 3HATh 00 OKKYJIBTHBIX
cuiax, KOTOPbI€ MPUBOIUIN 3TOT MHUP B ABMxkeHue. B 1600 romy ero nmpuaBopHBINA acTpoJioT
Tuxo bpare mpurmacun cebe B momomHukyd mMatematuka u3 ['pama Moranna Kemepa, yxe
MIPOCIIABUBLIETOCS CBOMMH yJAYHBIMU IPEJICKA3AHUAMM, CICIaHHBIMM HAa OCHOBaHUU
COCTaBJICHHBIX UM I'OPOCKOIIOB.

B ne menbiuei crenenn Kemnep mpocnaBuiics u kauroid «Kocmorpaduueckas taiiHa», B
KOTOPOUM OOBSICHSUT JIBIJKCHHS TUIAHET OCOOBIM YCTPOMCTBOM BCEro KOCMOCA. JTO, MO €ro
MIPE/ICTABICHUSIM, TUTAaHTCKUA KyOOK, B LeHTpe Koroporo CoJiHIE, a BOKpPYr HEro
KOHIICHTPUYECKHE IIapbl, IUIOTHO VYJIOXEHHBIE B  OKPYXAKOIIHE WX IPaBUIIbHbBIC
MHOTOTpaHHUKHU. [10CKOJIbKY TaKX MHOTOTPAaHHUKOB BCETO IMSITh, CTOJIIBKO K€ JOJIKHO ObITh U
cdep, a ciregoBaTeNbHO, U TOJBWXKHBIX cBeTWI. Kak HU NpUYyUIMBBI ObUIM 3TH B3IJISIBI
Kemnnepa, oT HUX OH €CTECTBEHHO MPHUIIEN K MBICIHA 00 JUIMITUYHOCTH OpOUT BpaIIatOIIUXCs
Bokpyr CoJHIIa MIaHeT, a 3aTeM U K JPYTUM CBOUM 3aKOHAM, U3BECTHBIM CETOJIHS KaKIOMY
(IpUIEKHOMY) IIKOJBHUKY.

[lIkonpHuK, 3Haromwmii o Kemiepe no ero 3akoHam, HE 3aQyMbIBaeTCs O TeX
MHOT'OYHCIIEHHBIX IOpocKomax, koTopeie Kemnep cocraBwi. Enie mMeHplle OH IymMaer O TOH
CTpaHHOM aTrmocdepe, YTO Lapuia BO JBOpLIE MOHapxa, koropomy Keruep ciyxui, u B
KOTOPOI1 poskJlaachk COBpEMEHHas acTpo(u3HKa.

AKaJeMUH IPOTUB YHUBEPCUTETOB

51 BBIHYXKIEH OTMECTHM HW3BECTHBIM apryMEHT, HEPEIKO IPUBOJMMBIN B HallU JHH, YTO
torjaa, B Hayase X VII Beka, marusi, acTpoJiorusi U adXuMHs ObLIN elle HayKo#, a JDKEHAayKOM
OHM CTJIM IIOCJE TOTO, KaK BBIACHWIACH JIO)KHOCTh MX OCHOBAaHMU. X OCHOBaHuUA ykxe Toraa
CUMTaJIM JIOXKHBIMU B JHOOOM YyHuUBepcutrere. VIMEHHO B YyHUBEpPCUTETax IIpOLBETaja
cpenHeBekoBasg Hayka 10 XVI Beka, BpeMeHaMu nepekuBas OypHbIE MOIbEMbI, BpEMEHAMHU
BHaaass B KpU3UC. Maruro TaM CUMTAINM NEPEKUTKOM THOCTUYECKUX BEPOBAHUNM PaHHETO
XPUCTHAHCTBA, 3aMMCTBOBAHHBIX Y SI3bIYHUKOB M W3KUTHIX emie B III Beke. Camu mo cebe
Marusi ¥ acTpoJiorus euie He ObUIM €pechblo, HO TPaHUYMIIM C HEW U HE Pa3 OCYKJAINUCh B
nanckux oymiax. Keraru, Jxopnano bpyHo cowin epeTrkom BoBce HE TOTOMY, YTO OH BEPUI
B renuoneHTpusM KomnepHrka, a moToMy, 4TO OH BEPWJI B Marm4eckuil gap Xpucra, OTpHULast
ero 00’KECTBEHHYIO CYLIHOCTh (KakK, MEXay MpounM, U L{M0IKOBCKUI YeThlpecTa JIeT CIYCTs).

165



A Kemnep Tak npsMO MW [OHCAI OJHOMY HW3 CBOMX KOPPECHOHIEHTOB: «MHl,
MpUIEPKUBAIOIIMECS KONEPHUKAHCKOW epecu, MJOJDKHBI BCSYECKH IOAJNEPKUBATH JIPYT
apyra...»

Cucrema yHMBEPCUTETCKOTO 00pa30BaHMsS HaXOJIWlIach TOTAAa MOJ CTPOrMM KOHTpPOJIEM
MOHAILIECKUX OPAECHOB — TIJaBHbIM oOpa3zom OpjaeHa NPONOBEAHMKOB (JOMUHUKAHIIEB) U
O6mectBa HNucyca (mesyutoB). IlepBbie akamemun BO3HUKIM B MTanum kak ydeOHBIE
coo0IecTBa, BeCchbMa BOJBHBIM 00pa3oM COEAMHSIBIIME IIpernojaBaTesiedl M Ciyliaresei,
aJIbTepHATUBHbIE YHUBEPCUTETCKOMY UCTEOIMIIMEHTY. B muKy napuBmiemMy B yHHUBEpCHUTETaX
Apucroremro B Axanemun I[lnmatonuka Bo @mopeHuuu XV Beka H3ydald COYMHEHMS
[Imarona — a ckopo nogocnena Mojga U Ha ['epmeca Tpucmerucra. Akagemus neu Jlunuen,
CTaBIlIasi 3HAMEHUTON Mocye Toro, kak B 1611 roxy B Hee Obu1l u3bpan [Manmuneo [Manunei,
co3gaBajiack B Pume 18 He3aMeTHOIro IOHayaly, a HoToM Bc€ Oonee u  Oosee
MOTYILIECTBEHHOTO IPOTUBOCTOSIHUSI OJHOMY W3 TIJIABHBIX Y4YeOHBIX 3aBEICHHUIl TOTro
BpPEMEHHN — PUMCKOW KOJIJIETMH UE3YUTOB.

B Poccuu B MOMEHT co3/1aHUsl aKaJleMUU MPOTUBOCTOATH ObLIO HEKOMY, Ja M HE3ayeM —
OHa YK€ M3HayalbHO OblIa 4acThlO poccuiickoro ucrediaummenta. Ho Obul B ee ucropuu
MEepPHUO/JI, XOTS U HEJIOJIIUi, KOI/la OHAa OKa3ajach 04aroM BOJbHOJIYMCTBA — B IEPHOJ MEXIY
BOMHAMU B HEHl BApYr NBIIIHO 3alBel «(U3UYECKUN UACATU3M», MATEMAaTUKU OOHApYKUIH
CKJIOHHOCTb K PEAKIIMOHHOMY PEIUTHO3HOMY MUCTULIU3MY, a OMOJIOTH HavyaJlid BIIaJaTh B €pech
BelicmaHn3Ma-Mopranuzma. Co CMyThSIHAMHU CyMelIH pa3o0parbes T0BOIBHO ObicTpo. Ho
MHTEPECHO, YTO B TOT HEJOJTMH MEpPHOJ] aKaJeMHs CHOBa OKa3ajlachb B KOH(POHTALMU C
YHUBEPCUTETAMH, B OUEPETHON pa3 AOKa3bIBasl IPaBO HAYKH IMPOTUBOPEUUTH ceoe.

IHomeunHa xopoueMy BKycy

XOpomIo TMOHATHO HEroJOBaHHME AaKaJeMHKOB, KOIJa OHM CTAJKHBAIOTCA C abcypaom
qyJa4yecKoro TEOPETU3UPOBaHUA. 3JIOYNOTPEOIEHUE CIOBAMH, OYEBHUJHBIE MpPOOEIbl B
o0pa3oBaHuM, HarJyas 3aHOCYUBOCTh, HECIIOCOOHOCTh BOCIPUHUMATh KPUTHUKY, COIMKEHHE 10
MaHepaM U MUPOOIIYILEHHUIO C PETUTHO3HON CEKTOM — BCE ATH KayecTBa, IPUCYILLIUE aenTaM
MHOTHX COBPEMEHHBIX TEUEHUH «aJIbTEpPHATUBHOM HayKu», HE MOTYT HE pa3Jpa)kaTh YEJIOBEKa,
BOCIIUTAHHOTO B akaJeMuueckod Ttpamuuuu. M Bcé-taku, roBops 00 akaJeMUYeCKOU
KOMHUCCHUH, Yb€ BHUMaHUE oOpaliaercs Ha (pakT CylecTBOBAaHUS JDKEHAYKH, 51 Obl O{yMaJl, 4To
ee 3a/7a4ell JOJDKHO CTaTh HE BBISBIEHUE M pa3zoliadeHue oOMaHa, HE LIEH3ypa y4eOHUKOB U
SKCIEpTHAs OLIEHKa MpeJylaraeMblX Uil TOCYJapCTBEHHOTO (PMHAHCUPOBAHMS IPOEKTOB, a
IIPEX/IE€ BCErO U3Y4YEHUE 3TOTO COLIMATIBHOTO SIBJICHMUSL.

Takolt aHanu3 HaBepHsKa Obl IOKa3aj, YTO IPOCBEUICHUYECKUH HCTOPHUYECKUM IUKII,
OpUEHTUPOBAaHHBIM Ha UJAEad SICHOTO palMOHaIM3Ma, BCErJa CMEHSETCS POMAaHTUYECKUM,
KOI'/Ia IPOMCXOJUT MOTPYKEHUE B 3araloYHbIN U NPUTATATENIbHBIN MUP WHTYUTUBHBIX HJIEH U
CcMyTHBIX 00pa3oB. [lo Oosblieil yacTH HKEHayKu OOHapYKUBAIOT ONpEAEICHHOE BHYTPEHHEE
€IMHCTBO: MynjamieB aneuiMpyeT K TOPCUOHHBIM MOJSIM, «TOPCHOHIIUKM» — K
[IapaHOPMAJIbHBIM CIOCOOHOCTSM CO3HAaHMs, OMOIHEPreTUKU — U K TOMY, U K JIpYromy,
CTOPOHHHMKHM TeOpuu 3(upa OOPIOTCA 3a COLUHUAIBHYIO CIPAaBEUIMBOCTb M C 3aCHUIBEM
CHOHHUCTOB B (pU3UKE, a (POMEHKOBLBI OCIIAPUBAIOT E€BPEHCKYI HAIMOHAJIBHOCTH 3E€MHOTO
BOIUIOIICHUSI XpHUCTHAaHCKoro Oora. Jlyig Bcex /Uil HUX XapakTepHO TO OTHOUICHHE K
NeUCTBUTENBHOCTH, KOTOPOE 5 ObI CBSI3aJI CO CTUXUNWHBIM ITUIATOHU3MOM MHU(Paropeickoro Tumna
W 3a7an Obl B CBS3M C JTUM BOIPOC: a IOYEMY, COOCTBEHHO, ILIMPOKas HEHay4Has
OOLIECTBEHHOCTh TaK paJyeTcs HaJIpyraTreilbCTBY HaJa 31paBbiM cMmbicioM? Ilouemy, Bcé
0oJbIIe Tepsisi MHTEPEC K Pa3BUTHIO HOPMAJIbHOM HayKH, OHa C JIFOOOMIBITCTBOM U CUMIIATHEH
[IOBOPAYMBAETCSI K COMHUTENIbHBIM TEOpUsAM M yueHusaM? He MoxeT i oHa nmpeadyyBCTBOBATh
HEYTO, KaXyLIeecs] COBEPUICHHO HEBO3MOXKHBIM TEM, KTO MPHUBBIK K CTPOroi padboTe MbICIu?
Wnn ny6nuke mnpeTuT crporas paboTa MbBICIM U XO4yeTcsl MpocThiX pemeHuit? Camoe
MHTEPECHOE €LIE BIIEPEIH.
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I'noccapuii

[To muenuto unena-koppecnonnenta PAH, 3aBexaytomiero 1abopatopueil HEMPOreHETUKU U
reHeTukn pa3Butus HWHctutyra Oumonormn rena PAH wu maGopatopueit MoOIEKyasipHOM
ouonorun Mucruryra Ouonorum paszsutus PAH Jleonmna Kopoukuna, kpome JnkeHayku
CYLIECTBYET TaKXe aHTHHAYKa, IICEBJOHAyKa U MapaHayka. BoT ueM oHU pa3iauyarorcs:

AHTHHAYKa — 3TO OTKPBITOE OTPUILIAHUE HAYKU BOOOIE, OTBEPKEHHE TOUHBIX HAYYHBIX
JAHHBIX U MOCTPOEHHE KOHUEMNIMM, MPOTUBOpPEYALMX PeaJbHOCTH, U3BPALIAIONINX €€, KaK B
KpUBOM 3epKaie. THUNMUYHBIN NpuUMep — accouuaius BepsIuX B TO, YTO 3eMiis IUIOCKaf,
MHOTOYMCJIEHHbIE OTEUYECTBEHHBIE M 3apyOE)KHBIE KOJIIYHbI U «UapOJeH», «3apsLKAIOIINEe»
CBOMM B3IJISLIOM BOJLY, T'a3€Thl WM pa3roHsomue o01aka (MocieIHue, KCTaTh, HaX0qWJIN OJTHO
BpeMsl MOJIEPKKY B pykoBoacTBe Akamemun Hayk ObiBiiero CCCP). K Toit ke kateropuu
NpUHAUIEeKaT W TaKk Ha3bplBaeéMble XWJEpbl —  (WIMONHMHCKHE «XUPYpPrHU», a B
JNEUCTBUTENBHOCTH KYJIHUKH, YTBEp)KIaroliue, OyATO OHU CHOCOOHBI NMPOBOJUTH OECKPOBHbBIE
onepanuu 0e3 BCSIKUX XUPYPrUYECKHMX MHCTPYMEHTOB, IPOHUKAsl pYKOH B JIIOObIE YacTH Tela
00JLHOrO, HUYErOo HE paspes3as, HE 3alluBas U HE OCTaBJIss IOCIEONEPAMOHHBIX CIIEOB.
OmauH U3 BbLJAIOLIUXCA aMepUKaHCKUX (GoKycHUKOB AuHAp> Koiab, mnpusbBarommii k
COTPYJHUYECTBY XPUCTUAHCKOM PETUTHH U HAyKU B OOpbOe C aHTMHAYYHBIMU U3BpAILlEHUSMU,
BBIITYCTHJI B CBET Bujeokaccery Miracles or Deception? ¢ Bocnpou3BeieHuEM (PUINIITUHCKUX
(OKYyCOB M COOTBETCTBYIOIIMMH Pa3bsCHEHUSIMU U TPEJOCTEPEIKECHUSIMU JIETKOBEPHBIM.
OpHako J1OBEpPUMBOCTH 4eJoBedecKas OeclpenesbHa, a >KYpHaJUCTaM TaK XOYeTCsl BCeX
YAUBUTB!

JI:kenayka npeqcTaBiieHa «TEOPUSIMUY, MOPOKIEHHBIMH HEKOMIIETEHTHOCTHIO,
JUJIETAaHTU3MOM WJIM OTKPOBEHHOM JpeMyueil HerpaMOTHOCTbIO aBTOpoB. OHa O4eHb OJiM3Ka
aHTHHAYKE U OTJIMYAETCs Pa3Be UTO TEM, YTO Ha CJIOBAaX HAyKy MPU3HAET, HO Ha JeJie CTPOUTCS
Ha pe3ylbTaTax TIPSA3HO TIOCTaBJICHHBIX, HEBOCIPOU3BOJAUMBIX OSKCIIEPUMEHTOB, YacTO
COIPOBOKIAETCA OTKPOBEHHBIM >KYJIbHUYECTBOM U MOATACOBKOM (hakToB. TUNHUYHBIE TPUMEPHI
JDKEHAYKH — XOPOILIO BCEM M3BECTHbIE JIHICEHKOBUIMHA M JICNEMIMHIIMHA B COBETCKOM
Oouonoruu. B mocneaHue rojapl IMIMPOKOE PACHPOCTPAHEHUE MOJYUYWIM IPEACTABICHUS O
CYLIECTBOBAaHMM HEKUX CHEHUPUUECKUX OMOJIOTMYECKUX «moJiei» U u3nydeHuil. [Ipu stom
aBTOpaMH, «CO3JAIOIIMMM» TaK HAa3bIBAEMYI0 KBAHTOBYIO T'€HETHKY, OTBEpraercs
XpOMOCOMHAasi TEOPHsI HACIEACTBEHHOCTH U YTBEPKIAE€TCs, YTO HOCUTEISIMU HacleACTBEHHON
nH(pOpMaLUU SBJISIOTCS HEKHE «I0Js», C IOMOIIBI0 KOTOPBIX HACIEICTBEHHOCTh MOYKHO
nepeiaBaTh Ha PacCTOSHUE.

B ¢usuke npumepom JDKEHAyKH SIBISIOTCS IONBITKM H300peTEHUs BEYHOIO JBUTATels,
TaKOKe MPOUCTEKAIONINE U3 0€3rpaMOTHOCTH M300pETaTEIICH.

IlceBaoHayka — 5TO CcOYeTaHME HAYYHBIX JAHHBIX C BBIMBICIIOM, C O€CIOYBEHHBIMU
¢daHTazusMy, KOMOMHALMS HAyKd M HaBA3BIBAEMOW €M JIOXKHOW (YacTo aHTHHAYYHOM)
MHTEPIPETAIIIOHHON CXEMBI.

TunuyHell npUMep NCEBJOHAYKU — acCTPOJIOTHS, TI€ HCIOIb3YIOTCS (PakThl U3 00JacTH
aCTPOHOMHUHU, KOTOpbIE, OJHAKO, HCKYCCTBEHHO COBMEUIAIOTCS C BBIMBICIOM O BIUSHUHU
MIOJIOXKEHUS 3B€3/1 U IJIaHET Ha Hebe Ha cyp0y YeoBeKa.

HecocrosrenbHoCTh 1MOJOOHBIX cCHEKyIsLMA Obula MOKa3aHa eme oTuamu llepksu.
biaxxennsiii ABryctuH B «I'page boxxnem» naim UM OCTPOYMHYIO KPUTHKY, 3aMETHUB, YTO JIETH
paboB U rocmoj, XOTsl U POKJACHHBbIE B OJUH M TOT K€ JIeHb W Yac, OyayT MMETh pa3HyIo
cynp0y, HE3aBUCUMO OT TOr0, KaKO€ MOJIO’KEHNE 3aHUMAIOT HeOECHbIE CBETHIIA.

K nceBnonayke, mosxainyii, cieayeT OTHECTH U MOTBITKH MAaTEPHUATHCTHYECKOTO OOBICHEHHS
pPa3IMYHbIX HEMO3HAHHBIX, KaK OOBIYHO TOBOPAT, TAWHCTBEHHBIX SIBJICHHUI 4YEI0BEUECKOMN
IICUXUKHM, HampuMep IepeJauyd MbIcied Ha paccrosHue (tenenaruu). Hexotopbie
MaTepUATUCTBl MPEIIOIAraloT, 4To CYLIECTBYET 3(QUpHAas cpela, TOHKas MaTepus 0coOoro
nopsiika, KoTopas JaeT o cebe 3HaThb B MAparcCHUXOJOTMYECKUX SBICHUSAX. Mosrosas
NEeSTENPHOCT, OyATO OBl CIOCOOHA BBI3BIBATH KOJEOAHHMS 3TOW Cpelbl, BOJHOOOPa3HO
neperaBaeMble 4Yepe3 IMPOCTPAHCTBO M IPH OMNPENCIIEHHBIX YCIOBUSAX BOCIPUHUMAeMble
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opraHamMu 0co00i 4YyBCTBUTENbHOCTU. Cama MBICIb, TaKUM OOpa3oM, CTAaHOBHUTCS 0COO0OM
dbopmoil MaTepuu, KaKk W Yy TI€YaJIbHO W3BECTHBIX TaK Ha3bIBAEMBIX BYJIBIapHBIX
MaTtepuanuctoB — broxuepa, @orta u Monemotra. CripaBe/UIMBOCTU pajiu CIEAyeT cKa3aTh,
YTO MOJOOHBIE BYJIBIAPHO-MATEPUAIUCTUYECKHE OOBSCHEHUS BBINIAIAT 10 KpalHOCTH
IIPUMUTUBHBIMU. DOJBIIEH YacTbIO OHM CTPOATCS HA HEONPABJAHHOM AHAJIOTHMU MEXIY
JeSITeIbHOCTBIO0 MO3ra U paboToil paauoanmnaparypbl. OJHAKO HaJIEAKHBIX SKCIIEPUMEHTAIbHBIX
CBUJETEIBCTB B TMOJb3y MOJOOHONW TOYKM 3pEHMS] HET: HHUKAKUX OHOJIOTMYECKUX
«paMou3IIydyeHui» Mo3ra, TeM 0oJiee CIOCOOHBIX pACIPOCTPAHATHCS HA 3HAYUTENIbHbIE
paccTosiHUs, 3aperucTpUpOBaTh HE yaaiock. boiiee Toro, pu3nosoru OTBEPraloT BO3MOXKHOCTh
«QIEKTPUYECKON Nepejaun» MbICIEH Ha pacCTOsTHUE.

U, HaKOHEII, 0KOJIOHAYKa (mapaHayka) — 3TO HayKOOOpa3HbIC KOHIICTILINH,
WCIIONB3YIONMe OOmUpHBIM HA0Op (aKTOB, OIHAKO HEBOCIHPOHM3BOAUMBIX W  YacTO
SKCIEPUMEHTAILHO HEMPOBEPSIEMbIX. ABTOPbI TaKUX KOHIEMIMHA JAIOT HEMOMEPHO OOJIBILIYIO
BOJIO BOOOpaXEHHIO U JAIOT HAJyMaHHYIO HWHTEpIpeTaluio (aKToB, OTPa’KaOLIYIO
0COOEHHOCTH UX MUPOBO33peHus. [loaToMy napaHayka npuoOpeTaeT erie U Ue0JI0THYECKYIo,
a TO M MOJUTUYECKYIO0 OKpacKy. B kauecTBe mpumepa MOKHO MPHUBECTH «TOJOrpaduueckuer»
TUTOTE3bl WHIMBHIYAJTHLHOTO PA3BUTUS M MHOTHE THUIIOTE3bI O IMPOUCXOXKICHHUS KU3HU Ha
3emue.

Kak 3T0 HU nedanbHO, MCEBIOHAYYHbIE TEOPUH MMEIOT JIOCTATOYHO HIMPOKOE XOKJIEHUE
CpeIy UHTEUIUTeHIIMU, 0COOCHHO B Hamell crpaHe. [lo mpoiiecTBUM ABYX THICSY JIET HPU3BIB
anoctosia IlaBma 3ByunT He MeHee akryanbHO: «bparus! He Oympre et ymom: Ha 370€
OyapTe MIAACHIIBI, a TI0 YMY OyIbTE COBEPIICHHOJICTHUEY.
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