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BBenenue.

B 3akone P® ot 10.07. 1992 r. Ne 3266 — 1 «O6 oOpa3oBaHuW» TOCTBJICHA 3aja4a
yIYUIICHUsS] MPOPECCUOHATHPHON KOMIIETCHTHOCTH OYIYIIUX CIICIHATUCTOB, ()OPMUPOBAHUS Y
HUX TOTOBHOCTH K €aM000pa30BaHUIO, HEMPEPHIBHOMY TIOBBIIICHUIO KBaTU(UKAIINH,
MepeyIHBAHHIO.

B »3TOoM mpomecce OrpoMHyH posib UTpaeT caMoCTOATeNIbHas paboTa MarucTpoB H
ACTUPAHTOB, KOTOPAsl B YIIOMBIHYTOM BBIIIE 3aKOHE KBIM(DHUIIUPYETCs Kak (hopMa opraHu3anuu
yueOHoro mporecca. Kak  oObeKTHBHOE ycioBHEe  (QOPMHUPOBAHUS  TO3HABATEIHLHOM,
WCTIOJTHUTENIBHOM, TBOPUECKON aKTUBHOCTH U CAMOCTOSITEIbHOCTH MTPH O0YICHHUU.

Kakue Obl kBanu@UIMpOBaHHBIC MPENOJABATEIN HE OCYIIECTBISIIN 00pa30BaTENIbHBIM
MPOLIECC, OCHOBHYIO paboOTy IO OBJIAJEHUIO 3aHUSMU MaruCTpbl U ACHUPAHTHI JOJIKHBI
MpoJIeNIaTh CaMOCTOSTENbHO. TakuM 00pa3oM caMOCTOSITEbHAs BHEAyIUTOpPHAs paboTa — 3TO
NESTENBHOCTh 10 YCBOCHHIO 3aHWH, TpoTeKaromas Oe3 HemoCpeICTBEHHOTO y4YacTHs
npenogaBatensd. OpHako 3Ta paboTa OpraHU3yeTCs, HAMPaBISAETCS, KOHTPOIHUPYETCS U
OILICHUBAETCS UM.

WnpuBuayanbHble 3aJaHusi NMPU3BAaHbl PACIIUPUTH KPYro30p, yIIIyOUTh 3HAHUS, PaBUTH
MBITIIUBOCTD, CTPEMJICHUE K HCCIIEI0BATEIBCKON JEATSIIBHOCTH.

Lenp marrOrO mocobus — 0000IMUTh HAKOTICHHBINA OMBIT OPraHU3AIUNA CAMOCTOSTEIHHON
paboThl, OXapaKTepU30BaTh pa3IUYHbIE BUIBI 33aJaHUN JUISI CaAMOCTOSITENIBHON paboThl,
pekoMeHaanuy, TpeOoBaHUS K HMX BbIMOJHEHUIO. [IpaBuibHas opraHuzamus 3Tod paboThI
HCKJTIOYAeT HEOOXOAUMOCTh OCTOSIHHOT'O HEMOCPEACTBEHHOTO PYKOBO/ICTBAa BCEMH JIEHCTBUSIMU
oOyuaromuxcs. OTCyTCTBHE TPSIMBIX YKa3aHWHM MpenojaBareis YCTPaHSET BO3MOXKHOCTH
MOCIIYIIHOTO ¥ MEXaHWYEeCKOTO0 OCBOCHHS MaTepuana, CTUMYIHPYET CaMOCTOATEIbHOCTh
MarucTpOB M aCIUPAHTOB.

Llens camocTOATENbHON PaOOTHI:

- COJCHCTBOBATh ONTUMAJIBHOMY YyCBOCHHIO y4eOHOTO Marepuayia, pa3BUTHIO
MMO3HABATEIPHOH  AKTUBHOCTH,  OTBETCTBEHHOCTH, TOTOBHOCTH UM  TIOTPEOHOCTH B
camMo00pa30BaHuH;

3aauu caMOCTOATEIHHONU PabOTHI:

- yrayOJieHne U cCUCTeMaTH3allis 3HaHH;

- IOCTAHOBKA U PEIICHUE TIO3HABATEIHHBIX 337144,

- pa3BUTHE aHAIUTHKO-CHHTETHYECKHUX CIIOCOOHOCTEH, YMEHUI paboTaTh ¢ pa3IMYHON TIO
o0BeMy, BUIY U XapakTepy WH(opManuel, HayqYHOH, METOIMICCKON, Y4eOHOH, TEPHOANIECKON
U APYroil TuTepaTypoil.

- pa3BUTHE HaBBIKOB OPraHHU3AIUU CAMOCTOSITEIbHOTO YUeOHOTO Tpy/ia U KOHTPOJIS 3a €T0
3¢ (HEKTUBHOCTBIO.

CamocTosATeNnbHYI0 pabdoTy COIMPOBOXKIAET MPENoJaBaTeb, BBICTYMAIONIMIA B POJU
KOHCYNBTaHTa, KOOPAWHATOpPA, TO €CTh MAarcTpbl W AacMHUPAHTHl HAXOASTCS B TOCTOSTHHOM
B3aMMOJICHCTBUH U B3aMOBIUSHUY.



KEﬁC-3AﬂAHHﬂ — METOJ AKTHBHOIO NPOGJEMHO-CHTYAHHOHHOIO
aHaJu3a, OCHOBAHHBbIN HA O0y4YeHHUHM NMyTeM pelleHUs] KOHKPETHBIX 3a/1a4 —
cUTyauui, npodsemM (pelieHne KeicoB).

3A/[AHUE:

- COBMECMHbIMU YCUNUAMU SPYNNbL NPOAHATUZUPOBATNL NPEOTIONCEHHOE KeliC-
3a0aHue (803MOA*CHA U UHOUBUOYATbHASL paboma),

- onpedenume Mmun 3a0anusi U NPOOIEMHYIO CUMYAYUIO,

- cobepume uHpopmayuro O peuleHus NPoONeMHOU  cumyayuu
NPOCPAMMHOU KApmbul Kelcd.

- gblpabomatime NpaKmMuyecKoe peueHue,

- OYeHKa NPeONONHCEHHBIX ANICOPUMMOB U BAPUAHIOE DEULeHUSL,

- 8b1O0OD JIYUULE20 8 KOHMEKCMe NOCMABIEeHHOU NPOOIeMbl.

Pazgen: ®PUJTOCOPCKHUE ITPOBJIEMbI 5KOJOI'NA

Keiic — 3aganue Ne 1: «BoccTaHOBHTE TEKCTY.

1. Tekkenap OTHOCHMI JKONOTHI0 K ( ) HaykaM W HaykaMm O ( ),
KOTOPBIX MPEXKAEC BCETO MHTEPECYIOT BCE CTOPOHBI CYIIECTBOBAHUS ( ) OPraHU3MOB.

2. CoBMeCTHOE, B3aMMOCOITIACOBAHHOE pA3BUTHE YEJIOBEKAa M TPHUPOABI, HA3bIBAIOT

3. ®opma 3ampeToB W OrpaHUYCHUH, PACHPOCTPAHSIONUXCA Ha JIFOOYI0 YeJIOBEYECKYIO
NeSTENBHOCTh M IMEIOIIasi 0€3yCIOBHBIM MMPHUOPUTETOM COXPAHEHHE KUBOU MPUPOIBI, BUIOBOTO
pasHoOOpa3usi IUIAHETHI, 3alMUTy OKpyKaromeid cpeabl oT ) Ha3BIBAIOT
« UMIICPATUBY.

4. TepmuH «3KocuctemMa» ObUI NPEMAJIOKEH AHTIUICKUM 3KOJIOrOM | ). Ee
MOKHO ONpEAENTUTh KaK OTPaHWYEHHOE BO BPEMEHH U MPOCTPAHCTBE €AMHCTBO, MPHPOIHBIN
KOMIUIEKC, OOpa30BaHHBIN ( ) opranu3mamu (OMOIIEHO3) W Cpenoll WX oOuTaHuS,
CBSI3aHHBIMHU MEKIY c000i 0OMeHOM ( )u ( ).

5. CoBpeMeHHas 3KOJIOTHS OXBAThIBAET YPE3BbIUAHO IMIMPOKUI KPYr BOIPOCOB U TECHO
nepervieTaeTcss ¢ LelIbIM  PSAOM  CMEXKHBIX  HAyK, IIpeXAe  BCEro  TakKHX

6. B HacTosAIIee BPEMsS B 3KOJIOTUH BBIACIAIOT PO HAYUHBIX OTpB.CJ'ICfI U JUCLHUIIINH:

Keiic — 3aganue Ne 2: «IIpoananu3upyiite TeKcT».

Bnaoumup Heanosuu Bepnaockuii é ouepke «Heckonvko cnoé o Hoocgepey npesenmosar
pﬂd noJiodicerull. Hpoaﬂaﬂusupyﬁme u oyeHume e2co0 6blCCKA3blI6AHUA. Hacxonvko onu
aKmyanvbHbl ce200HA?

«Hoocdepa ecTh HOBOE TeoJIOTHYECKOE SIBJICHHE Ha HalleW riaHere. B Hel BrepBbie
YeJIOBEK CTAHOBUTCS KpynHetiuel 2eono2udeckou cunoi. OH MOXET U JOJDKEH MepecTpanBaTh
CBOMM TPYAOM U MBICIBIO 00JAaCTh CBOEH KM3HM, NEpecTpauBaTh KOPEHHBIM 00pa3oM 1o
CpPaBHEHMIO C TeM, uTo OblI0 pasbuie. [lepen HUM OTKpbIBatoTCsA Bce Oosiee U Oonee MUPOKUe
BOpPYECKHE BO3MOXKHOCTU. M, MOXeT ObITh, MOKOJEHHE MOEH BHYYKH yxKe MPHUOIM3UTCA K MX
pacuBeTy».



«JIuk mmaHeTsl - Omocepa - XUMHYECKH PE3KO MEHSETCS YEJIOBEKOM CO3HATENBHO U
TJIaBHBIM 00pa3oM Oecco3HaTeabHO. MeHsIeTCs YeT0BeKOM (PU3NIECKHA U XUMUYECKH BO3IYITHAS
000J10UYKa CYILIU, BCE €€ MPUPOIHBIE BOJIBD».

«JIuk nna”ersl - Guocepa - XMMHYECKH PE3KO MEHSETCS 4YEJIOBEKOM CO3HATEIbHO U
IJIaBHBIM 00pa3oM 0ecco3HaTeNIbHO. MeHseTCsl YeIOBEKOM (PU3MUECKH U XUMHUYECKU BO3YILIHAS
000J10UKa CyILIU, BCE €€ IPUPOIHBIE BOIBD).

«B pe3ynbrate pocTta yenoBeyeckol KynbTypbl B XX B. Bce 0ojiee pe3KO CTald MEHATHCS
(XMMHYECKH ¥ OUOJIOTHYECKH) NpubpedicHvle MOpsi W 4acTU OKeaHa. YelmoBeK JOKEH Terephb
MIPUHUMATD BCE OOJIbIINE U OONBIINE MEPBI K TOMY, YTOOBI COXPAaHUTH JJIsl OYAYLINX MOKOJIEHUN
HUKOMY HENpUHAIJIeKae Mopckue OorarcTtBa. CBEpX TOr0 YeIOBEKOM CO3JAl0TCS HOBBIC
BUJIBI M PAChI )KUBOTHBIX U PACTECHHID».

«B OynymiemM HaM pUCYIOTCS KaK BO3MOXHBIE CKa30UHbIE MEUTAHUS: YEIOBEK
CTPEMUTCSI BBIMTH 3a IpeJeibl CBOEH IUIAHETBI B KOCMHYECKOE IpOCTpaHcTBO. MU,
BEPOSITHO, BBIACTY.

«B Hacrosiiiiee BpeMsi MbI HE MOXEM HE CUHTATHCS C TE€M, YTO B MEPEKHUBACMON HaMH
BEJIMKOW HMCTOPUYECKOH Tpareud Mbl TOILIM IO MPAaBUIBHOMY IYTH, KOTOPBIH OTBEYaeT
Hoochepe».

«Ceiiuac Mbl MEepeKUBACM HOBOE T'€OJIOTHUECKOE JBOIIOIMOHHOE M3MEHEHHE OMochepsl.
Msr Bxogum B Hoocdepy. MoKHO CMOTpeTh MO3TOMY Ha Haile Oyaymiee yBepeHHO. OHO B
HaIuX pyKax. MBI €ro He BBIITYCTHM.

Keiic — 3amanne Ne 3: «OnieHNTE MO3HIHIO».

Ilo Teopun I'en, mnpeIOKEHHON aHTJIMHCKUM XHMHKOM M MblcauTeneM Jlxeiimcom
JlaBnokom B ero padote «Gaia: A New Look at Life on Earthy, B coBpeMeHHOM mipe/icTaBICHUN
3emulst TOJKHA pacCMaTPUBATHCS KaK €UHBIM MUP KMBBIX MaKpo-opranu3MoB. COTJIacHO 3TOM
KOHIIETINH, JBOJIONUS OHOTHI, TO €CTh COBOKYITHOCTH BCEX OHMOJOTHYECKHX OpPraHU3MOB
HACTOJILKO TECHO CBSI3aHa C HBOJIIONMEH UX (U3MUYECKOTO OKPYKEHUS B MacIITa0e TUIaHEThI, YTO
BMECTE€ OHHU COCTaBIsiOT HeuTo, equHyr0 caMopa3BHBAIOUIYIOCS CHCTEMY, KOTopas oOjanaer
CaMOPETYJIATOPHBIMH CBOMCTBAMHU, HAIIOMUHAIOMIMMHU (U3HOJOTUUECKHE CBOMCTBA KHBOTO
opranm3Ma. JT0 HEYTO W Ha3BaHO ['eeil mo mMmenu rpedeckor 6oruuu 3emnm (Gaia). ['es kak
CBOET0 poOJia CaMOOpraHU3yIollas cHCTeMa, cymnepopranu3M (Ouonoruueckas wmetadopa)
o0JyasaeT CcaMOpEryIsITOPHBIMU "Te0(pU3HOIOTHUYECKUMH" CBOMCTBAMH, T.€. MOJJIEPKUBAET
Lesbli psl MapaMeTpoB BHYTPEHHEW Cpellbl B OTHOCUTEIHHO CTAOMIBHOM, OJIArONPUSITHOM IS
YKUBBIX OPTaHU3MOB YpOBHE (TOMEOCTa3 B JJIOOOM BPEMEHHOM CpPE3E).

CoOcTBeHHO rumnore3a ['em U COCTOMT B YTBEpXKICHUHU, YTO B IUIAHETAPHOM MaciiTabe
KHU3Hb AKTUBHO TOJJIEP>KUBAET OTHOCUTENHHO CTaOWIIbHBIE YCIOBHS Ha 3emiie, KoM(popTHbIE
JUTsi COOCTBEHHOTO CyIllecTBOBaHUs. Haue roBops, OMoTa OpraHu3yeT riodanbHble TapaMeTphbl


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
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

Cpellbl, HETPEPHIBHO MOJICTpanBas ux "moxa ceds", B mpoiecce COOCTBEHHOTO SBOIIOIMOHHOTO
pa3BUTHSL.

"...Bech 00MK 3emMitH, KIMMAT, COCTaB TOPHBIX MOPOJI, BO3AyXa M OKEAHCKHUX BOJ €CTh HE
TOJILKO PE3YJIbTAT Te0JIOTMYECKUX MPOIIECCOB, HO U SIBISCTCS CIICJCTBUEM MPUCYTCTBUS JKU3HU.
brnarogaps Hempekpaimaromieiicss akTUBHOCTH JKMBBIX OpPraHU3MOB, YCJIOBHS Ha TUIaHETe
MO/ICP)KUBAIOTCSL B OJAarOonmpusATHOM JUIsl JKU3HH COCTOSIHUM Ha TPOTSHKEHUH TOCHeqHuX 3,6
MuapaoB  jet. JlooOble BHIBI, KOTOpble HEOJIArompusTHBIM O0pa3oM BIUSIOT Ha
OKPY>KaIOIIYIO CpeAay, JENal0T €€ MEHEE MPUTOTHOM MJisi MOTOMCTBA OyayT, B KOHIIE KOHIIOB,
W3THAHBI TaK ke, Kak 0osee cnadble, SBOMIOIMOHHO HEMPUCTIOCOOICHHBIE BUIBL..."

Axmyanvua nu «xonyenyus 'eun? Moowcem au ona nomouv 6 usMeHeHUuU MUpO8033PeHLs.
yenoseyecmea?

Keiic — 3aganue Ne 4: «Mccaenyiite 00,1acTh IPAMEHECHHUS».

OnHO M3 BaXHEWIIMX HANPABICHUN COLMAIBHOM DKOJOTMMHM — 9K0J102Us 4Yenoeexd,
y4acTBYET BO MHOTHX €CTECTBEHHBIX u COLIMAIIBHBIX HayKax, TaKHX,
KaK aHTPOIOJIOTHA U ieMorpadusi, SKOHOMHKA, APXUTEKTYpa U TOPOACKOE IUIAaHHMPOBAHUE,
MCIHIMHA U IICUXOJIOTHSA U MHOTUX APYTHX.

Ilpuseoume npumepuvl npemeHeHUs IKOJI02UU Ye08eKA UMY OPY2UX HANPABIEHUL IKOIOSUU
6 evlulenepeyucienHblx naykax. llpueeoume npumepvl npemeHeHus HANPAGLeHUll KOJI02UU
yenoseKa 6 Opyeux Haykax.

Keiic — 3aganue Ne 5: «IIpomoskure aHaornio»

Kaxnas ectecTBeHHOHay4Hasl JUCLIUIUIMHA UMEET CBOIO «0a30BYIO €IMHMILY U3YUeHUs». B
¢u3nke 3TO — aTOM (YacTHULA), B TUCTOJOTMH — TKaHb, B (PM3UOJIOIMM — OpraH, B IUTOJIOTUU —
KJIETKA, B DKOJIOTUU —

Pazgen: OUITOCO®CKHUE MMPOBJIEMbBbI BHUOJOI'MU, MEIUIMUHBI "
BETEPUHAPHOM MEJUILIUHBI.

Keiic-3aganue Ne 6. «BoccTaHoBuTE TEKCT»
MenunrHa Kak HaykKa — 3TO CIEHU(PUIECKOE €IUHCTBO MO3HABATEIBHBIX U IIEHHOCTHBIX (OpM
OTpaXXE€HHUs U MPeoOpa30BaTEIbHON JACSATEIBHOCTU. B Hell akKKOMYIHUPYIOTCS 3HaHUS O 3/I0POBBE
u , J€YEHUH U , HOpME U , O TATOTeHHOM U

BJIMAHUU HA IMAaOUCHTA ITPHUPOJHBIX, COMHAJIbHBIX U MHBIX (bﬂKTOpOB.

Keiic-3aganue Ne 7. «BoccTaHOBUTE TEKCT»
®dunocouss MEIUIMHBI TPU3BAHA BBITOJHATH P CYIIECTBEHHBIX OOIMICHAYYHBIX (YHKITHIA
METOJI0JIOTUUECKOTO, U AKCHOJIOTMYECKOTO XapakTepa Kak B IUIAHE

MEXTUCIMILTMHAPHBIX CBSA3EeH MEIUIMHBI ¢ (hunocodueli, ryMaHUTAPHBIMH U
HayKaMH, TaK U B CAMOM CUCTEME MUIUIIUHCKUX HAYK.
Ococ60 B kauecTBe MpoOaeMbl Pritocohruu MEIUIIUHBI CIEAYET OTMETHTh CBSI3h KJIMHUYECKOTO

MBINJICHUA C PasBUTUEM HHCTPYMCHTAJIBHOI'O apCCHalla MCIAWIIMHBI, 4 TAKXC C TEXHUKOU U



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-3apanune Ne 8. «BoccTaHOBUTE TEKCT»
Ocob6ennoctr pa3Butus MeauIHbl XX-XXI| BB. — 3TO MpeXke BCEr0 HAKOIIEHHE OIPOMHOTO
o0Bbema 3HaHMW, MHOrooOpa3ue TEOPEeTUYECKHMX OCHOB KIMHUYECKHX U
nonxonoB. JlaBuHa HaydHOU WHGOpMalNWKW B HACTOSIIEe BPEeMS CTaBUT
mpobieMbl €€ paloHaIbHOTO HWCIHOJB30BAHUS: OT ONepaTUBHOCTH U d(dexkTuBHOCTU €&
HCIIOIB30BaHUSI BO MHOTOM 3aBHCHUT IPOTPECC COBPEMEHHOW COIMAIIBHOW U

MCEOUIIUHEI.

Keiic 9. «IIpoananu3upyiite TekcTbD» (pa3aes: puocodckue npodaieMbl OMOTOrMN)
1. «'emmanbHOCTh JlapBuHa, — orMeuaer akaaemek H.B. Tumodeer-PecoBckuii B pabote
«['enetnka, 3BOJIONUS U TeopeTHUUecKasi OUOJIOTHs», — OblLIa B TOM, YTO OH NEPBLIM YBHUJEN B
MPUPOJI€ TPUHIUI ECTECTBEHHOI'O OTOOpA, €CTECTBEHHO-HCTOPUYECKUN MEXaHH3MABOJIOLNU
YKUBBIX CYIIECTBY.

Ilpoananusupyiime u oyenume 3mo 6vicKkazviganue. AxkmyanvHo au oHo? Hyoxcoaemcs nu
meopusa Y. /lapeuna 6 sauyume ce2oons?
2. 1O. YaiikoBckuit B cratbe «MMMyHuTEeT Kak OopprOa 3a CyIIeCTBOBaHHE» OTMEYAECT:
«MMMYHOJIOTHS. .. (hopMHUpOBaslach B Mapajulesib C JApBUHU3MOM, uYepmasl MJIeM U3 HEro u u3
JamMapKU3Ma... yCIeXH U HeyJauM SBOJIIOLIMOHU3MA Ha HEMl Jierue BCero BUAHbBI

Moocno au Habarooams 38oar0yuio cecooua? Ilonpobyiime npugecmu npumepbi.
3. «Hanuuue B OuonOruM OECUYMCIEHHBIX MPOOJIEMHBIX BOMPOCOB BBI3BIBAET K JKU3HH
¢dunocoduro Ouonoruu. buonorus — cybHayka, ¢unocodus 6momornn — MeTaHayka. Bmecre
OHHM KaK pa3 W oOpa3yrT Ouoioruto... Owinocoduss OHOJOTHH CIOXKHWIACH JIUIIL B IEPBOU
nosioBuHe 1970-x rr. Onarogaps paboram J3Buna Xamia u Maiikia Peroza» (B.A. Kanke).

Hoxaxcume umo gunocogpus 6uonozuu — smo memanayxka
4. Pycckuii 300i0r 1 TeopeTuk o6monorun H.A. 3apenkoB B padote «TeopeTndeckas OMOIOTHS
OIHCHIBAET TpU 00pasza Ouosoruu: GU3NKO-XUMUUECKYIO OMOJIOTHIO, TPAJAULIMOHHYIO0 OMOIOTHIO
U TEOPHUIO0 eCTeCTBEHHOro oTOopa. «llpm3HaBasi 3acily’)KEHHO MCKIIIOUHUTEIBHOE IOJIOKEHUE
JapBUHU3Ma B OMOJOIMH, €ro OJAaroTBOPHOE BO3/EHCTBHME Ha BCE €CTECTBO3HAHME M OT/aBas
nomxHoe nmamatu Y. JlapBuHa, BEJIMKOT0 TPY>KEHUKA M BBIIAIOMIETOCs OHMOJIOTa, HAJ0 MPU3HATS,
YTO TPaJAULMOHHASI OMOJIOTHsI, UMEIOIas JIEJI0 C KHU3HBIO TaKOH, Kakas OHa ecTh, Oboraue Teopuu
ABOJIIOIIAN, OCBEIIAIONIEH MTyCTh BAXKHEHIIIH, HO BCE e JIMH U3 aCIIEKTOB OHOJIOTHI.

Kaxue memooonoeuueckue cneocmsus olmekaiom u3 3mo20 CYHcOeHusi U Kakoe 3HaueHue
OHU UMerom 05l CO8peMeHHoU punrocghuu buonoeuu?
5. Aurnuiickuii yaenbiii XX B. [[x. bepHan mucan o KOpeHHOM pa3iM4Yuu, B OCHOBE CBOEH
¢dbunmocodckoM, Mexay Ouonorueid W TOYHBIMH HayKamHu, ocoOeHHO ¢mu3ukon. B dusuke,
oOpaian BHUMaHue bepHail, «Mbl OCTYIHpPYEM, YTO CYIIECTBYIOT 3JIEMEHTApHbIE YACTHUIIbI, U3
KOTOpPBIX ocTpoeHa Beenennas. buonorus ke, B oTiindne ot GU3NKH, 3aHUMACTCS ONIMCAaHUEM U
cucreMaTu3anuei (pakToB, OTHOCAIIMXCS K BEChMa CIIEMAIbHOMY KOMIIOHEHTY BceeneHHoil — k
TOMY, YTO MBI Ha3bIBaeM >KM3HBIO WM Jake 0oJiee y3KO — 3eMHOI KH3HBIO. DTO B OCHOBHOM
onucareibHas Hayka, Ooblle MOXOXkash Ha reorpa@uio U MMEoIas JeJ0 CO CTPYKTYpOH U
(yHKIMEN HEKTOpOro 4uciia cBOe0Opa3HO OPraHM30BAHHBIX CHCTEM B ONPEAEIIEHHBIH MOMEHT
BPEMEHU HA ONPEJECIICHHOM IJIaHETEY.

B uyém ycmampusaemcs gurocogpckuii (onmonocuuexkuil u HOCeON02UYEeCcKUll) xapaxmep
npobdnemvl? B uém yHUKanibHocms 00beKma nosHaHus?



Keiic-3aganue Ne 10. «BoccTaHOBHTE TEKCT»
1. Buonorus (ot rpey. bios — xxu3Hp+ 10g0S — yueHue) — 310 oTpaciab HAyKu, KOTOpasi COCTOMT U3
32 nayk. [lepeuncnure OCHOBHBIE:

2.K Jlunneit (1735) co3nan cuctemy Kinaccuukauit

3. O TpyAHOCTSX MOCTPOEHMSI OMOJOTMYECKON TEOpUM CBUAETENLCTBYET pa3BuTas T. llIBanHOM
(1839)
4. O630p OMOJIOTMYECKUX OTKPBITHH BIIOTH A0 Tpynaa Y. JlapBuHa « » He
M03BOJISIET OOHAPYKUTh PEIIAONINN IPOPHIB B HAYYHYIO OMOJIOTHYECKYIO TEOPUIO.

5. Ilo H. TumodeeBy-PecoBckomy, ocHoBHas 3aciayra Y. [lapBuHa cocTosyia B OTKPBITHH

O10JIOTHH, @ UMEHHO MTPUHIIUIA €CTECTBEHHOTO 0TOOpA.
6.Cunrernyeckas TEOpUst JBOJIIOLUSA — 3TO CUHTE3

Keiic-3aganue Ne 11. «Mccaenyiite 06/1acTh NpUMeHEHH

1. BypHbIii mporpecc T€HOMHKH, OCOOEHHO TpH IJIAHWUPOBAHUHM W TPOBEICHHH TE€HOMHBIX
UCCIIEZIOBAaHUM, TpeOyeT STHYECKOr0 M IPaBOBOTO pPEryIMPOBaHUs, aHalu3a COLMAIbHO-
dbunmocodckux mpoodem.

B kakue medxcoucyunaunapuvle cgepvl emopeaemcs sma npooaemamuxa? 10e moodcem
npumeHamvcs’?

2. CoBpeMEHHblE MEIMLMHCKHE TEXHOJIOTMM HalEJIeHbl Ha NPOMJIEHUE TEJIECHOM,
O6uonornyeckoit xu3Hu. OAHOOOKOE pa3BUTHE TAKUX TEXHOJOTMH, MO MHeHUI0 . DyKysMbl,
y’Ke CTajo NPUYMHOM TOro, YTo OOIIECTBO YIENSET CIMIIKOM OONblIOe BHUMAaHUE IpobiaemMaM
9BTaHA3UM M aCCUCTUpPyEeMOro (Bpayom) camoyOuiictBa. [loaTomMy MHOrue Jtoau MpojasieHue
KHU3HU y’KE€ HE BOCIIPUHUMAIOT Kak OJiaro.

I'0e mooicem Ovimos npumenuma 2ennasn unicenepus? Hoeas cennas umoicenepus — smo nymo K
HOB01L (hopme e6eenuxu?

3. @unocodus 310poBbsi HE MOXKET co3JaBaTbhcs 0e3 aHanM3a (PyHIaAMEHTAIbHBIX OCHOBAaHUI
ObITHS ~ YeloBeKa, OOIeCTBA ©  TNPHPOABI B  HMX  CIOXKHBIX  B3aUMOCBS3SIX U
B3aMMOIIPOHUKHOBEHUSX, CONPSDKEHUSIX, 0€3 oOpalieHus K mpodieMe [EHHOCTH 4eJI0BEYeCKO
YKU3HU B 1I€JIOM, a HE TOJIBKO LIEHHOCTH 3/10POBBS.

Ymo 6yoem meHAmMbCA 6 YCMAHOBKAX U OPUEHMAYUAX KYIbmypvl OyO0yuwe2o cea3u ¢
npobremamuxou 300posvs yenoseka? Kakue ompacau 5KOHOMUKU U XO3AUCME0BAHUS OONIHCHBL
B03HUKHYMb?

Paznen: ®PUJITOCOPCKHUE ITPOBJEMbBI CUHEPI'ETUKHA.
Keiic-3amanue Ne 12. «OueHure no3uumio»

CdopmupoBaBUINCh B HEApPax €CTECTBEHHBIX HAyK, TaKMX Kak MaTemMaThka U (u3HKa,
cuHepreTrka B Havasie XXI B. Halllla CBO€ MPUMEHEHHUE B COIMOJIOTUH, JIMHTBUCTHKE, YKOJIOTHUU
u ¢punocopun. OOHAPYKUIOCH YIUBUTEIHLHOE CXOJCTBO YPAaBHEHUH, OMUCHIBAIOIIMX MPOIECCHI
B CaMbIX Pa3IUYHBIX OOJACTIX 3HAHMSX, YTO TO3BOJWIO TOBOPHUTH O CTPYKTYpPHOM TMOJ00UHU
MPOLIECCOB CaMOOPraHU3aluu JTIOObIX cucTeM. VIHBIMU CcTTOBaMH, pa3HbIe MO MPHUPOJE SIBICHUS
MoryT uaru no cxoxkemy cuenaputo. C.II. Kamuma, C.II. Kypatomos u I'.I'. Manunenkuii B
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http://www.keldysh.ru/departments/dpt_17/Kurdumov.html
http://www.keldysh.ru/departments/dpt_17/gmalin.html

cBoeM oOmieM Tpyne «CHHepreTMka M MPOTHO3bI Oynymiero» ormevanu: «MOKHO H3ydaTh
camble pa3Hble SIBJICHHUs, IMCATh Pa3Hble YPABHEHUS U MOJIy4aTh OAHM U T€ XK€ CLIEHapuu. ITO
nopasurenbHo. MccaenoBaTeny MbITAalOTCS YBUAETH 3a 3TUM HOBBIM, 0oJiee IIyOOKHN ypOBEHb
€IUHCTBAY.
Oyenume npuseoéHHoe 6bICCKA3LIBAHUE 6 PAMKAX OHMONOSUHECKOU U MUPOBO33PEHUECKOU
napaouemul.

Keiic-3aganue Ne 13. «BoccranoBuTE TEKCT»
CuHepreTnyecKkue HanmpaBJIeHHUS:
- Teopus HCCIIEIYET CBEPXCIOKHYIO, CKPBITYIO YHOPSI0UYEHHOCTh MOBEJCHUS

Ha0JI10/1Ta€MOM CUCTEMBI; HAIIp. IBJICHUE TyPOYJIeHTHOCTH;

- Teopus 3aHUMAETCS M3YYEHHEM CIIOKHBIX CaMOIOJOOHBIX CTPYKTYp, 4YacTo
BO3HUKAIOIINX B pe3y/bTaTe€ CAMOOPTaHNU3aLINN.

- Teopus HCCIENyeT TOBEACHHE CaMOOPraHU3YIOLIIUXCS CHCTEM B

TEPMHHAX OM(ypKALMsA, ATTPAKTOP, HEYCTOIHYMBOCTD;
- CHHEPreTMKAa U NPOrHOCTHKA IPOTHO3UPYET HA OCHOBAHUHU CIIELIUATIBHBIX

JJMHTBUCTHYCCKHX I/ICCJ'IC,I[OBaHI/Iﬁ 6y,Hy'H_[I/Ie COCTOAHUA ITIOACHUCTEM A3bIKA.

TeOpHsi JAUHAMHMYECKOI0 Xa0Ca HCCIEIYET CBEPXCIOXKHYIO, CKPBITYIO YIOPSA0YEHHOCTh
MOBEICHUsI HAOI0JAeMOI CUCTEMBI; HaIlp. sIBJICHUE TYpOYyJIeHTHOCTH,

- Teopus (ppaKTaJOB 3aHUMACTC HM3YyYCHHEM CIOXHBIX CaMOINOAOOHBIX CTPYKTYp, YacTo
BO3HUKAIOIINX B pe3yspTaTe camoopranusanuu. Cam mpouecc caMoopraHu3aluu TaKKe MOKET
OBITH (hpaKTAIEHBIM,

- Teopusi  KaracTpod uccieqyeT  IOBEICHHE  CAMOOPraHU3YIOIIUXCS ~ CUCTEM B
TepMUHaxX OM(pypKaums, aTTPaKTOpP, HEYCTONYMBOCTD;

- JIMHI'BHCTHYeCKas CHHEPreTMKa W TMPOrHOCTHMKA TIPOTHO3MPYET HA OCHOBAaHHUHU
CHeNHATbHBIX JIMHIBUCTUYECKUX UCCIIEAOBAaHUM OYAyIMe COCTOSIHUS MOJICUCTEM SI3BIKA.

Keiic-3aganue Ne 14. «IIpuBeaute npumep»

B pamkax cHHepreTH4Yeckoil KOHIENIMH CYMTAETCS, 4YTO OOIMMH [Jisi Bcex
IBOJIIOLMOHUPYIOIIUX CHCTEM ABJISIOTCH:

- HEPaBHOBECHOCTb,

- CIIOHTAaHHOE 00Pa30BaHKME HOBBIX MUKPOCKOTTMYECKUX (JIOKAJTBbHBIX) 00pa3oBaHUM,

- I3MEHEHHUS Ha MaKPOCKOTTMYECKOM (CHCTEMHOM) YPOBHE,

- BO3SHUKHOBEHHUE HOBBIX CBOMCTB CUCTEMBI,

- ATambl CAMOOPTaHU3ANUN U (PUKCAIIUU HOBBIX KAYECTB CHCTEMEI.

Ipoananusupyiime danHoe nonoHCeHUe, NONbIMALMech HAUMU e20 N0OmMeEepA’cOeHuUe,
npugeoume HA2IAOHbIU NpUMED, OCHOBAHHDIN HA 8aulel] HAYYHO-UCCIe008aAMeNbCKOL pabome.

Keiic-3aganue Ne 15. «IIpuBeaute npumep»

OaHO W3 OCHOBHBIX IIOJIOXKECHMM CHHEPre€TMIM TIJIACUT: B COCTOSIHUSAX, JAIEKUX OT
paBHOBECHUs, HAUMHAIOT  JIEUCTBOBATh  OM(YpKALlMOHHBIE  MEXaHU3Mbl —  HaJH4ue
KPaTKOBPEMEHHBIX TOUEK  pa3[ABOEHUS Mepexoja K TOMY MIM HHOMY OTHOCHUTEIBHO

JOJTOBPEMEHHOMY PEKUMY CUCTEMBI — aTTPAKTOPy. 3apaHee HEBO3MOKHO MPEJICKA3aTh, 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 HaenadHvlll npumep s6nenus ougyprayuu U OarbHetull nepexo0 K COCMOAHUIO
pasHosecus, Komopulii Oyoem OCHO8AH HA UCCIEO08AHUU 2eHe3UCA U UCMOPUYECKOU OUHAMUKU
makux cgep uenoseueckou YusUIU3AYUU Kax Haykd, 0ouecmeo, noaumuKd, KyJavmypa u np.
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UCTOPUA PUITOCO®PUUN HAYKHU B JATAX, JIMHOAX U
COBBITUSX.

3AHAHUE:

- 03HAKOMMECH C OCHOBHLIMU INOXAMU U OCOOEHHOCMAMU 83AUMOOEUCEUS]
gunocogpuu c ecmecmeeHHbLIMU HAYKAMU,

- omcredume GIUAHUE eCMEeCMBEHHOHAYYHbIX OUCYUNIUH HA NOsGIeHUe
HOBbIX PUNOCOPCKUX KOHYENYUL U CMEHY MUPOBO33PEHYECKUX NAPAOUSM;

- gblABUmMeE, KAK OMKpblmus 8 ecmecmeentuvlx oucyuniunax u HT pesontoyuu
UBMEHAIOM He MOIbKO HAYYHYIO KAPMUHY MUPY, HO U Punrocodckuii 832150 HA MUp.

NCTOPHUA HATYPONJIOCOPUHN U PUTOCOPHUH IKOJIOT U

AHTHYHOCTH

B nenTpe rpeueckoil gpuiiocodpun cTosiv BONPOChl COOTHOLIEHUS PUPOJIbI U YEJIOBEKA.
AnTtnuHast ¢unocodus KOCMOLEHTPHUYHA, TJI€ KOCMOC IMOHHMMAETCs KaK HepasJesIeHHOCTh
npuponasl u uenoseka. Panec, lemokpur, Cokpar, IInatoH, Apucrorens, DNUKyp — TaKoB
JlaJIeKO HE MOJHbIM nepedyeHb (GpuiaocodoB, pasMBIIIIABIIMX U O YEJIOBEYECKOM OBITHM, U 00
OKPY’KAIOILIEH YEJIOBEKA IIPUPOJIE.

MuJjerckue HaTypduiaocodbl nbiTanuchk oObICHUTH cTpoeHUe Beenennoit metogamu
MaTeMaTUKU U aCTpOHOMUU. POPMUPYIOTCS KOCMOTOHUYECKHE NTPEACTABIEHUS O IPUPOAE, TIE
U3 Xaoca BO3HUKAET FAPMOHUYHBIM KOCMOC (MOPSAJO0K), KOTOPOMY JOJDKHO COOTBETCTBOBATb
noJj00Hoe ToBeAcHUE uenoBeka. [losBisAroTcs mpeAcTaBiIeHUS O OECKOHEYHOCTH MHPOB, O
apooOpa3HoCTH 3eMiTi, KOTOpasi BUCUT 0€3 BCSIKOM OMOphI B LIEHTpe HeOeCHOM! cdephl.

IIndgarop oOpamiaer BHUMaHUE Ha TOPSAIOK, FTAPMOHUIO U 3aKOHOMEPHOCTb, LIAPSIINIE B
MUpe U BIepBble BBOAUT mMoHATHE KocMoc. YenoBek MHOTMMH aHTHYHBIMU (uinocodamu
paccMaTpuBalCi KaK 4acTUIa 3TOr0 BEJIMKOro, HeoOBATHOro u OesrpannyHoro Kocmoca —
MBICIIIIMA MUKPOKOCM.

IlnaTon cuurtan, YTO U3MEHEHHUs B NPUPOJE — ITO ECTECTBEHHOE M HEn30eKHOe
NEPEPOKICHUM CaMUX BeLIEH, KOTOpbIE JIMIIb C1a0ble KOIMU BEUHBIX U HEU3MEHHBIX B CBOEM
COBEPILICHCTBE UJIEH.

s Apucroresisi, HHOO0POT, PUPOJA — 3TO U €CTh HAYaJl0 JBM)KEHUS M U3MEHEHUS.
Hesnanue nBmkeHus, BiIeUeT 3a cOO0M HE3HAHHME MPUPOALL. Takke APUCTOTEINb, KaK U IPYrue
AQHTUYHBIE MBICIUTENN pa3Aeisil MNPUPOJHOE, €CTECTBEHHOEe — (rocHC M HENPHUPOAHOE,
HCKYCCTBEHHOE, CO3/IaHHOE YEJIOBEKOM — TeXHe. Bce co3maHHOe mpHUpoOIoOM MMEET B CaMOM
cebe Hayalo JABWKEHHS M TIIOKOSA, a Belld, oOpa3oBaHHBbIE MCKYCCTBEHHO HE HMEIOT
BPOXJICHHOIO CTpEMJICHHA K H3MeHeHuto. OTCroja M pasrpaHMYEHUE B JIPEBHErPEUYECKOU
¢dbunocopuu HAyKH 1 MEXaHUYECKUX UCKYCCTB.

384-322 1r. 10 H. » - ApucToTelb B padote "McTopun KUBOTHBIX'" paszinyai BOJHBIX H
CYXOITYTHBIX *XMBOTHBIX, IIJIaBAIOUINX, JETAIOIIMX, MOJ3A0IMINX U U3ydall TaKHE BOMIPOCHI, KaK
IPUYPOYEHHOCTh OPraHU3MOB K MECTOOOUTAHUSAM, OJIMHOYHAS WIIM CTaiHas JKU3Hb, pa3Inyus B
IIUTAHWUH U T. 1.

23-79 rr. 1. 5. - [aunnii CTapmuii uccaenoBail BOMPOCH CTPOSHHS M )KU3HUA OPTaHU3MOB B
ero 3HameHuToi padore "EcrecTBennas ucropus".

AHTUYHOE NOHMMAaHUE MPHUPOABI, TJI€ MPUCYTCTBYET pa3[eleHHE BCETO CYIIETr0 Ha
€CTeCTBEHHOE M MCKYCCTBEHHOE, Ha 3eMHOE€ M HebecHoe, Ha BEYHOE, HEU3MEHHOE,
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COBEpIICHHOE M YYyBCTBEHHO-BOCIPHHHMAaeMOE, TIIEHHOE B 3HAUUTEIHHOW Mepe MEepenuio B
CpEeIHEBEKOBYIO HaTypdriiocoduto.
Cpe/HeBeKOBbE
[Ipupona B CpelIHEBEKOBhE — ITO BECh YHHMBEPCYM, BECh MHUp, BCE, UYTO CO3JIaHO
TBopuom. Ilpupona HagenseTcs eAMHBIM CMBICTIOM, OpTraHU3alMeH, 11e1eco000pa3HOCThIO, TaK
KaKk OHa 3aMbIIUICHA W CO37aHa boroM Kak HEYTO XOpOIIO YCTPOCHHOE IeJIoe. 32 BCEMH

M3MEHEHHUSIMH B TIPUPOJIC YEJIOBEK BUIMT CKPBIThIE OOXKECTBEHHBIC CHJIBI, BCE U3MEHECHHUS U
CBSI3U B TIPUPO/IC IPOUCXOAT B COOTBETCTBUH C OOKECTBEHHBIM 3aMBICIIOM.

@paHuMCK A3MCCKHI HE TPUHUMAN cojaepkaulytocss B bubium wmaero rocmojctsa
YeJIOBEKA HaJl NMPUPOAON M CUMTal €€ NMPU3HAKOM [bSBOJIBCKOTO UCKYIICHHS M HEIOMEPHBIX
aMOMLMIl 4elloBeKa, €ro IPeXOBHBIX JKEIaHUH M CTPEMIIEHUH BO3ZHECTHCh 3a CUET JPYIHX
KHUBBIX «CYILIECTB», OH BBICTyNAJI 32 "paBeHCTBO Bcex TBapeil" nmepen nunom bora.

AabOept BeJukuii B CBOMX KHHMrax O PacTCHHMAX MpUAAET OOJBIIOE 3HAUCHHE YCIOBHIM
UX MECTOOOMTAaHHUS, TA€ MOMHUMO IOYBBl BAXKHOE MECTO YAEISIET «COJNHEYHOMY TEILLY»,
paccmaTpuBasi IPUUMHBI « 3MMHETO CHa» Y PACTEHUI; pa3MHOKEHUE U POCT OPraHU3MOB CTaBUT
B HEPA3PBIBHYIO CBA3b UX IUTAHUEM.

Bo3poxaenue

B snoxy Bo3poxkneHus NHOHATHS — 4YEJIOBEK, NPUPOJa M bOor HaIoJHSIOTCS HOBBIM
CMBICIIOM. YeJoBEeK CTaHOBUTCS TBOPLOM, HOJOOHBIM bory, mpuyacTHBIM KO BCEM BUAAM
nesaTenbHocTH. OH JIMIIb MEHEE COBEPUICHEH, YeM TBOpEll U MOXET, ONUPAsCh Ha 3HAHHE
3aKOHOB IPUPOABI U CaKpalbHbIE 3HAHUs CO3/1aBaTh U Mpeodpa3oBeiBaTh Mup. Ilpupoga — ato
00BEKT UCCIIEIOBAHMS U TO3HAHUS.

Hosas nHTepnperanus npupozasl u bora orpazunack B yueHnu nanreusma. Hukonai
Ky3aHckuii cuutan OCHOBHBIM OOBEKTOM HCCIIEJIOBAHUS MAaHTEHUCTHYECKOro bora, KoTopsbrii
CYLIECTBYET B HEPA3PBIBHOM €IMHCTBE C MUPOM IIPUPOJIBI.

xopnano bpyHo ortoxnaectBiser bora u mpupony, Hajenser WX OJAMHAKOBBHIMHU
KauecTBaMHU: BEYHOCThIO, OECKOHEUHOCTbIO, HEYHUUTOKUMOCTBIO, TBOpUecTBOM. CunTas, 4To
6eckoHeuHOCTh BeeneHHoil — 3T0 cneactBue OeckoHeuHoil momm bora, bpyHo ypaBHuBan
Molup npupoasl 1 bora.

['eorpaduueckue OTKpHITUSA B 310Xy BO3pokaeHus, KOJIOHU3ALUA HOBBIX CTpaH SBUJIACH
TOJYKOM K pa3BUTHUIO OHOJIOTMYECKUX HayK. TEeXHHYECKHe M €CTECTBEHHBIE OTKPBITHS,
OTKPBITUSI B TPHPOJHOW cdepe cTaaum OCHOBOM U 0a30i, Ha KOTOPOH CIOXKHIACH
Hatypuiaocopus XVI B.Hakomnenue m onucanue (GakTHUECKOro MaTepHaja IMPHUBEIO K
CO3aHHIO HOBBIX MUPOBO33PEHYECKUX KOHUEIILI.

Hogsoe Bpems

B HoBoe Bpemsi mpupoga CTaHOBUTCS OOBEKTOM HAyYHOI'O aHalW3a M MOIPUILIEM
aKTUBHOM TPAKTHUECKOW IESTETbHOCTH YeNOBEeKa, MaciuTaObl KOTOPOH, B CHIIy YCIIEXOB
KaluTaau3Ma, MOCTOSHHO HapacTaioT. [Ipupona moHummaercs Kak OOBEKT MPUIIOKEHUS CHI
4eJI0BeKa B COOTBETCTBUU C JAHHBIMM €CTECTBEHHBIX HAyK — (PU3UKH, XMMUU, OMOJIOTHH.

OTkphITHS B ¥ MICCIIEIOBaHMS B 00acTu ectecTBO3HaHu (A. Lle3anbnuna, /1. Pes, 7K.
Typuedopa, P.boiias, ®.Pexu u ap.), pazpaboTka HOBOW METOAOJIOTUU O3HAHUS COETUHSIET
€CTECTBEHHOHAYYHBIE OTKPBITUS C (PUIOCHCKUM OCMBICICHUEM.

TaK)Ke B OTOT HepI/IOII ITIOABJISIFOTCSL HepBbIe HpOTI/IBOpe‘II/ISI MC)KI[y YCJIIOBCKOM H
MPUPOJION — YEJIOBEK CTall CYMTAaTh ceOsl TJIaBHBIM BO BCEM MHUpo3daHuU. Bepa B mporpecc,
HayKy ¥ pa3yM, 3TO IJaBHAasl OTIMYUTENIbHASI OCOOEHHOCTh 3TOT0 MEPUO/A.

IIpocBenienue
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B »snoxy IIpocBemieHuss Bo3pacTaeT MO3HaBaTeNbHO-IpeoOpasyromas IesTeNbHOCTb
YeJIOBEKA, AKTUBU3UPYETCS CTPEMIICHUE NIPOHUKHYTh B TalHBI IIPUPOJBL, IO3HATH €€ 3aKOHBI U
COOTHECTH C HUMH 3aKOHBI 4eJIOBEUECKOU kMu3HU. MccnenoBanus npupoasl A.Peomiopom, JI.
Tpamobae, C.IIL.KpameannaukoBbiM, U.U. Jlenexunnim, I1.C. ITannacom, K. JIunneiiem,
K. Brogdonom u ap. chopmrpoBaau 0coOblid, TPOrPECCUBHBIN MOAXO0] K U3YUYEHUIO SBICHUN
IPUPOABI U CIIOCOOCTBOBAJIM MOSBICHUIO UAEH 00 U3MEHEHUAX OPraHU3MOB B 3aBUCUMOCTH OT
OKPY’KaIOIIKX yCIOBUU. ['0CIIOACTBOBABIIAsA B 3TOT MEPUOJ MEXAHUCTUYECKAs KapTUHA MUDPA,
IIPEACTABIIUIA TIPUPOAY KaK CIIOKHBIA MEXAHU3M, KOTOPBIM MOKHO J€TajJbHO HCCIEN0BATH.
YenoBek, OBJa/IeBaeT HOBBIMH 3HAHUSMH, YMEHUSIMH, HABBIKAMH, PACIIUPSET CEephl BIUSIHUSL
Ha NIPUPOAY, CO3JAeT TEXHUUECKHE YCTPONCTBA, NAIOIME €My HOBbIE BO3MOXKHOCTH ITO3HAHUS
U TIOKOPEHHUS OKPY’KAIOIIEro MUpPa. DKOJIOTHYECKUX UACH KaK TaKOBBIX €LIC HET, HO HAYNHAET
CKJIaJIbIBAThCS SKOJOTNYECKAsl TOUKA 3PEHUS HAa U3y4aeMbIe SIBJICHUS TPUPOLBI

Kan Kak Pycco cuurayn, 4To B KyJbTYpe U LHMBWIH3ALUU TAUTCA BEIUKOE 3I10,
yIpoXkKaroUlee eCTECTBEHHOCTH MHpa W M3HA4YaJIbHOM HENOPOYHOCTH 4YesioBeka. OH IpoBO3-
TJIACWJI TIPU3BIB «HA3a/ K NpUpoje» (poMaH «OMUIIb, WA O BOCIIUTAHUMY), OHAKO MOIOOHBIN
JIO3YHT OBUI MaJIO KEM BOCIIPHHSIT.

XIX — XX Beka
XIX croneTre CTaHOBUTCS AMOXON LAPCTBA PAIIMOHAIBHOCTH, 0€30TOBOPOYHOM BEPHI B

HETOIPEIIMMOCTh U MOTYIIECTBO YEJIOBEUECKOT0 pa3yma, YTO MOATBEPKIATN UCCIEOBAaHUS U
oTkpeiTusi A. I'ymboawara, 7K. b. Jlamapka, O. Hdexkangons, K.Pyave, Y. lapBuna, J.
I'ekkensi, K. MeOuyca 1 MHOTMX APYrMX €CTECTBOMCIbITaTeNe. YenoBeK MpoBEN YETKYIO
TPaHUILy MKy MPUPOION U LIUBUIIM3AIIMEH, OTBEN ce0e pOJIb MOKOPUTENS U IPeoOpa3zoBaTeIst
OKpY>KaloIero Mupa. Tak MPOM30ILIO OTUYKICHHE YEJIOBEKAa OT MPHUPOJIbI, HEOThEMIIEMOM
YacThIO KOTOPOW OH CaM U SIBJISIETCA.

[lapamenpHO CTanu aKTUBHO MPONAraHAMPOBATHECA T'YMaHUCTUYECKUE B3IJISABL,
MPU3BIBEI OEPEKHO OTHOCHUTHCS K TMPHUPOJIC, HE JOMYCKATh XUIHUYECKOE HUCTpeOieHue ef
OoraTcTs.

AanOept LBeiinep pazpadoran Gpunococko-3TUYECKYIO KOHIICTIIUIO «0I1aroroBeHus
nepen JKU3HbI0Y» U MPOBO3TIIACKII PABEHCTBO Mepea 00roM BceX TBapeH, )KUBYIIMX Ha 3eMJie
(«Pacmag 1 BO3poKIeHUE KYIbTYphl», «KynbTypa u 3THKa», « XpUCTHAHCTBO U MUPOBBIE pEH-
run»). OH cuuTai, 4TO YEJOBEK CTAHET STUYHBIM JIMIIb TOT/A, KOTJa XH3Hb, KaK TaKoBasd,
KU3Hb PACTEHUM U KUBOTHBIX OYAET IJIsi HETO TaK e CBAIICHHA, KaK *U3Hb yejoBeka. B
KauecTBe a0COIMIOTHOTO, OCHOBHOTO MPUHITUIIA MOPATH OH BBIIBUTANl CTPEMIICHHUE COXPAHSTH
Pa3BUBAIOIYIOCS J)KU3HB, ABUTaTh €€ Bliepel 10 Boicuiel cryneHu. ['ymanuct llIBelinep ykaszan
Ha HPABCTBEHHBIM AacTHEKT MPOOJEMbl B3aMMOJICUCTBUS TPHUPOALI M  UYEJIOBEUYECKOM
[UBUJIA3AIUH.

B oredecTBeHHON Tpamuiuu MpoOieMa B3aMMOJACHCTBHS 4YeNOBEKa W TPUPOJIBI
HauOomee rIyOooKo mpejcTaBieHa B (GUIOCOGUU PYCCKOro KOcMU3Ma. B 3ToM HampaBieHUU

BBIJICTSAIOT ecTrecTBeHHO-HayyHoe (B. WM. Bepuaackmii, K. 3. Iuoakosckuii, A.JL
YnkeBckuii u ap.) u dbunocodeko-penuruoznoe (H. @. denopos, B. C. CosoBbes, I1. A.
®aopenckuii, C. H. byarakos, H. A. bepasieB u ap.) teuenus. B o0oux HampaBiIeHUSX

AKICHTHUPYCTCA BHUMAHUC HA UACAX aKTHBHOM aHTpOHOJIOFI/I‘IeCKOﬁ U COIMaIbHOM 9BOJIIOLIMH,
B3aMMOCBA3aHHOCTHU IIPUPOALI U 06II_ICCTB3., OTBETCTBEHHOCTH YeJlOBE€Ka 3a BCE JKMBOE Ha
36MH€, 3a Ipupony BCcel IIJTaHCTHI, 4 TAKXKC HCO6XOI[I/IMOCTI/I, COCIMHHUB IIYXOBHHﬁ n Hay‘lHLIﬁ

14



NOTEHIIMAJ YeJIOBeYecTBa BBIPAOOTATh CTPATETHIO MPEOJOJICHHS JUCTapMOHMM U KpH3HUCa B
COIMOTIPUPOIHOM cepe.

1926 r. — kpynHelmmii pycckuil yuensii XX B. Bnagumup WBanoBuu Bepnanckuit
(1863-1945) onyOnukoBan KHUTY TOA Ha3BaHueM «buocdepa», koropas 03HaMeHOBaia
pPOXKIECHHE HOBOM HayKH O IPUPOJE, O B3aMMOCBA3M C Hel yenoBeka. Ilo ero mMHeHuto, poct
HAy4YHOT'0 MIOHUMAaHUS OKPYXKAIOIIEr0 MUpa MPUBEIET K MpeBpalleHuto 6uochepsl B Hoochepy
— HOBOE cocTosiHHe Ouocdepshl, mpeoOpa3oBaHHOE B "B MHTEpecax CBOOOIHO MBICIISIIETO
YeJI0BEYEeCTBA KaK €MHOTO 1IEJI0r0", T/1e KOHTPOJIUPYEMBIH U pETyIupyeMblil iporecc oOMeHa
BEIIECTBOM M JHEpruei oluiecTBa ¢ MPUPOAOH CTAHET Pa3yMHO COTJIACOBAHHBIM C JaHHBIMH
HayKH TpeoOpa3oBanueM npupoisl. OqHako, ydeHbll yxe Ha rpanune XIX — XX cronetwii
OoTMEeYall BCEBO3pACTAIOIIME TEeMIbl JeMOTrpadUyecKoro pocTa, yKas3blBaj, YTO «ILIOUIA/lb,
JOCTYNIHAsI 3aCEJIEHUI0 OpraHu3MaMH, OrpaHHuY€Hay, MPEeAyNpexgan o Hen30exKHbIX
HEraTUBHBIX IOCJIEJCTBUAX, MOCKOJIBKY «HHM OJWH YXUBOW BHJ HE MOXKET CYyLIECTBOBAaTbh B
cpelie, COCTOSIIEH U3 CBOUX OTOPOCOBY.

KntoueBbIM B (OPMHPOBAHMM KOHLEHIIMM HOOC(EpHI SBISETCS 0c000€ MOHMMaHHUE
pasyma M €ro poJii B MHUPO3JIaHWH, BCEIEHHOM M kocMoce. B.M. BepHanckoro B nepByro
ouepeslb MHTEPECYIOT IPOLECCHl, MpoTeKaue B 0uocdepe, 1 3HaUEHHE YEIOBEKA B 3TUX
npoueccax. @®axkTop HBOMIOLUMM W IPOJOJDKAIOIIETOCS PA3BUTHSL  YEJIOBEYECTBA, OH
MIPAKTUYECKH HE 00CYKIaeT.

1900 r. — sxosorust opopmuack Kak caMOCTOSTEIbHAsI HAyYHasl JUCIUILTNHA.

Bosnbuioit Bkiaag B M3y4eHU MPUPOJHOM Cpelibl BHECIM BCEMHUPHO H3BECTHBIC YUCHbBIE-
O6orannkn Kaument ApkaabeBuu TummupsizeB (1843-1920), Bacuaumii BacuiabeBuu
HokyuaeB (1846-1903), ®dpenepux Kiementc (1874- 1945), Baamumup HukxonaeBuu
Cykaues (1880-1967), a Tak:xke Aptyp Tencian, Jlronsur ¢on Bepranandu npyrue ydeHse.

K cepenmne XX Beka »3KOJIOTHA CTajlla OPUMEHATh CTPOrO HAy4YHBIA MOJAXOI.
OnHOBpEMEHHO CIIOKWJIAch TEHJIEHIUS, KOT/la 3KOJOTusl Hayaja Bce Oosiee pacHbUIsTh CBOM
YCWJIHS TI0 CJIMIIKOM MHOTHM HampaBieHusM. [Ipexae Bcero, 3To ObUIO CBs3aHO ¢ OypHBIM
pa3BUTHEM MOJIOJBIX HAyK, OTHOYKOBABIIUXCS OT KJIACCUYECKUX XUMHUYECKHX, (PUINYECKUX,
OMOJIOTUYECKHUX U JPYTHUX.

Bropas mojoBuHa XX B. m_Hayajgo XX| B. 3T0o XapaKTepus3ylTCs BCTPEUYHBIM

JNBIDKEHUEM W WHTETPAlMEed B Pa3iWYHBIX OTPACISIX €CTECTBO3HAHMS, a TaKKe CONMKCHHEM
€CTECTBEHHBIX M COLIUO-TYMAaHUTAPHBIX HAYK.

Okoduiiocopusi — CpaBHUTEILHO HOBasg o00yacTh (UIOCOPCKOTO 3HAHUS, Ha
BO3HUKHOBEHUE KOTOPOIO MOBIHUIM OypHOE pa3BHUTHE €CTECTBO3HAHMS, MPOJBUHYBIIETOCS B
MoclieJTHEe BpeMs B «TYMAaHU3HMPOBAHHOCTHY», a TakKXKE HENPEPbIBHO OOHOBISIOLIETOCs
TEOPETHUECKHUE U IKCTIEPUMEHTATIBHBIC CBEICHHUS O TIJIaHETE.

BaxxabiM mipenMeToM aHamm3a 3KoPmiIocohuu — 3TO OCMBICIEHUE MPOOIeM OyTyIIero
3emiu, OmpejeNieHue IOMYCTHUMBIX TpaHUI] aHTPONOTEHHOW HArpy3ku Ha Ouocdepy u
OTBICKAHUE TaKUX CIOCOOOB B3aUMOJICHCTBUSI C MPHUPOJHBIMH OOBEKTAMHU, KOTOpbIe OBl HE
MPUHOCWIA KAaTaCTPOPUUECKUX MOCICICTBUN TSI OKPY)KAIOIIEH Cpeabl U caMoro 4esioBeka. A
TaK)Ke€ CTPEMJICHHWE TPHUAATh TMOHATHUIO KW3Hb MPUOPUTETHYIO PO B CHUCTEME I[E€HHOCTHBIX
OPUEHTALIMM KaXK10T0 YeIOBEKa.

Ha cerognsmauii neHp 3kopuocopus sBISECTCS NUCUUILIMHOW, B paMKax KOTOPOM
TpaHcQOpMHUpyeTCsl MOHHUMAaHHE COBPEMEHHBIX TIJI00ANbHBIX MpoOJIeM, MPUYEM HE TOJBKO
JKOJIOTUYECKUX, HO M COIMAJIBHBIX M Jaxe THoceojorndecknmx. Ha 0aze coBpemeHHOM
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9KOQHUIOCOPUH 3aKIIaIbIBAIOTCS HE TOJBKO OCHOBBI OXpaHbl OMOC(Ephl, MeTO/1a € yIydIlIeHUs
U PALMOHAJIBHOTO HCIIOJIB30BaHUs, HO U 00s3aTEeIbHOE HCCIEJ0BAaHHE BO B3aUMOJCHCTBHU C
OKpyXXalome ero reorpau4eckoil, NPUPOTHO-KIMMATHIECKOH U KYJIbTypHOU Cpelou
oOuTaHus.

upokuit cmekTp npobieM B  paMKax AKOJOTHMM  TO3BOJIWJI  BBIACIUTH B
CaMOCTOATENIbHYI0 00JacTh 3HAaHUS HE TOJIBKO 3Koduiocoduro, HO MU CMEXHbIE € Hel
JUCLUIIJIMHBL: BO-TIEPBBIX, JKOJIOTHs 4YEJIOBEKA, dKOJOTHS KYJIbTYpPBI, COLUAIbHAS DKOJIOTUA U
Ap.

Tarxke HapoCTaromKe HKOJIOTHYECKHE MpoOiieMbl W X (uinocodckoe OCMBICTICHHE
HOPOJMIM PsIi KOHLUENIMA M TPOEKTOB: JesATeIbHOCTh «PHMCKOro kiy6a», KOHLEMIUSI
«YCTOMYMBOTO pa3BUTHUSA», KOIBOJIIOLMOHHAs KOHLENIHS B3aHMOCOIJIACOBAHHOIO pa3BUTHUSA
HIPUPOABI-UEJIOBEKA-001ECTBA, AEATEIbHOCTh PA3IMYHBIX MPABO3ALIUTHBIX OpraHU3alMi THUIA
«Greenpeace» u T.II.

B pamkax oredecTBeHHOW (MIOCHCKONW W €CTECTBEHHOHaydyHOW miKoibsl Bepnanckuii B.U.,

Tumodees-Pecosckuii H.B., Moucees H. H., Tupenok ®. U., Peiimepc H.®., Durensrapar B. A.,
Kapnunckas P. C., Hanunos-Hlanunesn B.U., Kanuna C.IL, ®pomoB U. T., Ypcyn A.C.,
Kypmomos C. II., KuszeBa E.H., Jlucees U.K u muoruwe apyrue paspalaThIBaIM W HCCICIOBATIH
MPOLIECCHl TI00aNn3aluy, YCTOMYUBOTO PAa3BUTHS, B3aUMOOTHOILIEHUS YEJIOBEKa, MPUPOIBL,
o0111ecTBa, BHOCS 3aMETHBIN BKJIAJ] B CTAHOBJICHUE U PA3BUTUE — SKOJIOTHH.

OUNJITOCODPCKHUE ITPOBJEMbBbI BUOJOT'A

HUCTOPUSA ®UJITIOCOPHUHN BUOJIOI'NU (BUOJIOTUN) B JATAX, JIUHAX U
COBBITHUSAX.

dunochus duonornu — oodnacts Gunocoduu, 3aHUMAIOIIASCS AHAITU30M U O0BSICHEHHEM
3aKOHOMEpHOCTEH (opMHpOBaHUS U Pa3BUTHS KOMIUIEKCAa HayK O >KuBOM. buodunocodus
HCCIIeAyeT TPHUPONY W CTPYKTYpY OHMOJIOTHYECKOTO 3HAHUS, OCOOCHHOCTH U CHEHUPUKY
HAyYHOTO TO3HAHUS YXUBBIX OOBEKTOB W CHUCTEM, CPEJICTBA, METOJABI U CIOCOOBI TOJ00HOTO
no3Hanusi. Gunocdust OMOIOTUM — FTO MENKAUCHUIIMHAPHAS CHUCTEMa 3HAHHM, 3TO 3HAHUE O
MecTe OMOJOTHHM B CHCTEME HAayKH M KYyJIbTYpbl, O BIMSHHM OWOJIOTMM HAa W3MEHEHHE HOPM,
YCTaHOBOK M OPUEHTAIUH B KYJIbTYypE.

®dunocdust OMOTOTUM CIOKUIACH JIUIIB TTepBOi mojoBuHe 1970-x rr., Omarogaps Tpyaam
aMepuKaHCKuX y4deHsIx JlaBuna Xamwia n Malikia Pero3a.

Jlo sToro Ouomnorusi MpoIlUia B Pa3BUTUU TPYAHBIM U MPOTUBOPEUYUBHIA MyTh: TO OHA
pa3BUBallach KaK 4acThb (puimocockoro 3aHus, TO KakK CaCOMTOSITENIbHas HayKa, TO Kak
WHTETpalbHOE 3HAHUE.

B oTBeTax Ha BOMpCHI: B YEM COCTOUT CYIIHOCTb >XKM3HU? UeM OTIuYaeTcs *KUBOE OT
HEXHUBOTO? — CIIOKHIIOCH BA MTPOTHUBOIIOIOKHBIX MOAX0/a: BUTAJU3M U PeIyKIIHOHU3M.

CornacHo BUTAIM3MY XHU3Hb OMNpENEsieTcss 0COOBIM HAdyalloM, KOTOPO€ HE CBOAMTCS C
INPUHLIKIIOM, JISKAIUM B OCHOBE HEXMBOW MPHUPOJbI. PeTyKIIMOHM3M K€ MoJlaraer, 4To >KU3Hb
MOXHO OOBSICHUTH €€ (PU3NIECKON U XUMUUIECKOM OpraHu3aIiue.

AHTHYHOCTD.

B anTnuHO#l (unocopuu MOSBISETCS BHUTAJIU3M, OCHOBATEIEM KOTOPOTO SIBIISICS
Apuctotenb. OH cuuTal, YTOOCHOBOM KUBBIX OPraHU3MOB CJIEAYET NMPU3HATh HEMATEPUATIBLHYIO
nymry (mcroxe). imeHHo oHa sBnseTcs ¢popmoii sxuBoro tena. yma ecth 00pa3 U CMBICTHKUBON
OpraHW3aIluHi, HICTOYHUK, & TAKXKE 11eJTh, paJid KOTOPOH YKHBOE BO3HUKAET U3 HEXKHUBOTO.
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bnarogaps ApucroTento B OMONOTHH YTBEp)KOAeTCS HUAES 1LEeIeCO0Opa3HOCTH KUBOTO,
MOJTyYHBILIAST HA3BAHUE TEJIEOJOrHsl (OT TPeU. — «TEJIOC)» - )KUBoe). Takum 00pa3oM MOSBIISETCS
TpaJIULUsI, CAUTAIONIAs OCHOBOW XKU3HU HEMAaTepUAIbHOE OPTaHU3YIOIIee HAYaIo.

HogBoe Bpems.

AHTHYHAS TpaauIMs TOCHOJCTBOBAJa BIUIOTH N0 HoBOro BpeMeHu, B pamMKax KOTOPOTO
nosiBisieTcst — MmexanuusM (XVII B.), ymomgoOsBIimii OpraHu3Mbl M TEJIO0 YEIOBEKA MallMHAM.

[To ux mHEHWIO, (QYHKIMOHMPOBAHUE KHUBBIX OPTraHU3MOB MOXHO OOBSICHUTH C IOMOIIBIO
XUMUU U GU3uKU. Takou MoaX0 MO3KE MOTYIHT Ha3BaHUE PelyKIMOHU3MA.

XVIII Bek.

Ho cepequnbl XVIII Beka MeXaHMIMCTBI JOMHHHpPOBaau B Ouosioruu. [lo3mHee BHOBB
AKTUBU3HUPYETCA BUTAIMCTUYECKOE JBUKEHHE, CTPEMUBIIIEECS ONPENETUTh CIEIUPUKY KU3HU U
e€ npupony.

XIX Bek.

B XIX Beke ButamusMm, caaBas CBOM TIO3MIIMH, CYIIECTBOBAJI MapauIebHO C
PEAYKIIMOHU3MOM, KOTOpBIM, HaoOOpoT, Habwpan cuily, VyXOAsS OT YIPOIIEHHBIX
MEXaHUCTUYECKUX TPaKTOBOK. BMecTe ¢ TeM ocTaBaiuch Hepa3pelIeHHBIMH (YHKIIMOHATIbHbBIE
poOJIEMBI TIEJIOCTHOCTH, 11eJIeCO00pa3HOCTH U (OPMHUPOBAHUS KUBOTO BEIIIECTBA.

Kaon Bepunap, Bunneni ¢usuonor XIX B. oTpHmas CyIeCTBOBaHHE KaKOW-THO0
YKU3HEHHOW CHJIBI, IPEAMOIOKIII HaJTMUKe KU3ZHEHHOTO (haKTOpa, UMEIOIIETO 3aKOHOAATEeIbHBIIH
xapaktep. Tak mosBwics HeoBuTaam3M pyodexka XIX — XIX BB., mnpeacTaBaeHHBIN
sm6puosiorom I'. JApum u pusuonorom 5. ¢pon Ukckwab. Vx uaen HE MOTYIMIH MTUPOKOU
TTOJIJICPIKKH.

B xonne XIX B. B punocoduu Guonorun Bo300sa1an IMepAKeHTHBINA moaXoa (0T aHTIL.:
emerge — BHE3aMHO BO3HHMKaTh). CTOPOHHUKH ITOTO TMOJXOAA OMPEACISIN CHEIUPUKY KU3HU
0COOBIMU (PU3UKO-XUMUYECKUMHU CBONCTBaAMH, BO3HUKAIOIIMMHU 4Yepe3 KaueCTBEHHBIH CKaydOK.
[IpeBonpuunHa *XU3HHU 3aKII0YeHa B crieln(UuyecKoil PU3nKo-XUMUYECKON OpraHu3aluu.

XX BeK.

[TonbITKH OOBSICHUTH IEJOCTHOCTh M IEIECOO0Pa3HOCTh MPUBOASH B Haudajme XX B. K
MOSIBJICHUIO XOJM3MAa. XOJIUCTUYECKHA MOJIXO0A B OMOJOTHU MONY4YWII CEPhE3HOE PAa3BUTHE B
1930-x rr. Omaromapsi TEOpHUH CHCTeM M KuOepHeTHKH. ABTOp Teopuu cucrteM JI. Qon
bepranandu u ero mocinegoBaTenu paccMaTpPUBAIOT OMOJOTMYECKHE CUCTEMbI IOCPEACTBOM
¢usukn u xumuu. K 3ToMy moaxony OMM3KH COBPEMEHHBIE KOHIICTIIIMM CaMOOPTaHWU3AINU,
ocHoBaHue KoTtopbix 1no W. Ilpuroxuny m U. Crenrepc (1986), sBnsercs maTeMaTHUECKUN
anmnapart TeOpUH TMHAMUYECKOTO Xa0ca U HEPaBHOBECHOM TEPMOIMHAMUKHY.

IlenoctHOCT, M 1E€NIECOOOpPa3HOCTh B OHWOJOTHM pa3pabaThIBAETCS KHOCPHETHUKOM.
OcHoBarens HayKu OO YIPaBICHHH M CBSI3W B MallMHAX W KHUBBIX opranm3mMax — H. Burep
(1958). Mopenpio XKMBOTO Opranm3Ma ctail poOoT. Temeppr MeXaHMUHM3M TIOIYYHJ HOBOE
neixanue. Ha 6a3e Teopuu cuCTeM W KUOMPHETUKU B OMOJIOTHH TOSBISETCS HOBBIN MOIXOJ —
TeOPeTHKO-CHCTEMHBIH, KOTOpbI o0ecreuyns MOHMMAaHHE OpraHm3Ma Kak cucteMbl. OH
00YCJIOBWJI POXKIACHHE TEOPETHUECKOro W (umiocodckoro HampapBiIeHUS — OMOCEMHOTHUKH.
MornekynsipHass TEHETHKa CTalla OIEePUPOBATh MOHATHIMH «TCHETHYecKas WH(opMaIusy,
«TEHETUYESCKUI KOO

C 1960-x rr.pa3BuBaeTCcsi MaTeMaTHdeckas TEOpHs CHCTEM U TeopHusl KaTacTpod.
Ombpuosor K. YoaauHrTon yrBepxaaeT aBTOPUTET MaTeMaTUKU B TEOPETHUECKON OMONIOTHH.
Co3zmarenbs MaTeMaTHIECKOM TEOPHH KaTacTpod 1 MaTeMaTHIECKO Teopun MopdoreHesa.
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P. Tom y0Oex/ieH B TOM, 4YTO BUTAIUCTHUECKAs U MEXAHUCTHUECKAs MTO3UIIUN COBMECTUMBI.

B mawanme XX Beka mosBisIeTCs OpraHuiu3M. ETo OCHOBOIOJIOXHUKH — Owojoru Y
Purtep, 3. Paccen, J[x. Bymkep cuuTanm, 4To LETOCTHOCTh OpTaHU3Ma OMPEACNIAECT €ro
KHU3HEACATEIILHOCTh. OHU CUUTAIM OPTaHU3MBI TAKUMU K€ CAMOCTOSITEIBHBIMH MPUPOTHBIMU
€IMHCTBAMH, KaK aTOMBI U MOJICKYIIBI.

XXI Bek

[lepcnexTrBHON mapaaurMoi B pa3BUTHM Owonornu B Hadane XXI| B. cumraercs
OpTraHMIINU3M.

B XXI B. Ouonorusi Bce akTUBHEE HCIOJIB3YeT HE TOJBKO (U3UKY, XUMHUIO M ApPYyrue
TOYHBIE HAayKd, HO U Cyry00 TyMaHUTapHble — JHHTBUCTUKY, CEMHOTHKY, Quiocoduro,
COLIMOJIOTHIO, JCTETUKY, 3TUKY W Jp. MHdopmanmoHHas uHTeprpeTanus OWOJIOTMYECKUX
CTPYKTYp, pa3palboTKa 3BOJIOLMOHHO-TEHETUYECKUX MOJENeH CIO0XKHOrO IMOBEACHUS B MHpPE
KHMBBIX OPTaHU3MOB, UCCIIeZIOBaHUE (DEHOMEHA KHU3HH, OCMBICICHUE CTPEMUTEIILHOTO PAa3BUTHS
TeHHOM M KJIETOYHOM WH)XEHEpUH, pelleHHe MpodsieM B3aUMOACUCTBUS Ouochepsl Hu
YeJ0oBeYeCTBA W MHOTME Jpyrue mnpoOiembl, TpeOyloT He TOJIbKO COBEPIIECHCTBOBAHMS
OMOJIOTUYECKOr0 3HAHUS, HO U €ro HPAaBCTBEHHO-DTUYECKOTO OCMBICICHUS U HOPMATHBHO-
MPaBOBOTO 3aKpEIUICHUs. DTUMHU 3aJla4yaMH 3aHUMAIoTCsi Onoduinocodus, OMOUITHKA, IKOITHKA,
OnononauTHKa, OMOICTETHKA, COLIMOOMOIOTHS U IPYTUE CMEKHBIE TUCIUIIITHEIL.

OUJITOCOPCKHUE ITPOBJIEMbI CUHEPI'ETUKH
HNCTOPUSA CUHEPI'ETUKH B JATAX, JIMIIAX U COBBITUAX.

- Bo3HHKHOBEHHE TEOpUM CaMOOpPraHHW3alUM — CHUHEPreTUKH — OBLIO TMOATOTOBICHO
TPyJaMHd MHOTHX BBIIAIOIINXCS Y9eHBIX. K HUM OTHOCSTCS, B epByto ouepens, Y. JlapBun —
co3matenb Teopun Ouosormueckod ospomtouuu, JI. Boasbuman u  A. Ilyankape —
OCHOBOIIOJIOKHUKHM CTaTUCTUYECKOTO M JUHAMUYECKOTO OMHUCAaHUs clokHoro aBwxenus, JILU.
ManaeasmiTaM - co3fatenb HEMUHEHHOW Teopuu KoneOanuii, a Takke A.H. Koamoropos,
A.A. Auaponos, H.C. Kpsuios, H.H. boroit6os, A.A Baacos, JI./l. Jlanaay u apyrue.

- CymiecTBEHHYIO pOJIb B CTAaHOBJICHMHM TEOPHUH CaMOOpTaHM3alnuu chirpanu padbotsr B.HU.
Bepnajackoro o Hoocdepe.

- Haubonee BmewarnstommMu OBUIM  DKCIEPUMEHTHI C  CaMOOPTAaHU3YIOLTUMUCS
XUMHUYECKMMH peakiusamu, Hadatele B 50-e rr. B.H. BbeaoycoBbim u B. 7KaGorunckum.
Pe3ynpraTomM MX ucciaeqoBaHUM CTAllo OTKPHITHE «peakiuu bemoycoBa — YKaboTHHCKOTO» —
KJIACC XUMHUYECKUX pEeaKIHi, MPOTEKAIMNUX B KoJeOaTEeIbHOM pEXHUME, MPH KOTOPOM
HEKOTOpbIE TapaMeTpbl peakiuu (LBET, KOHIEHTpalus KOMIIOHEHTOB, TEMIIEpaTtypa U Jp.)
V3MEHSIFOTCSI TIEPHOAMYECKH, 00paszys CIOXHYI MPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY
PEaKLMOHHOM CPEJIbI.

1967 roay - 1. 3a0yckuii B IpUIIEN K BBIBOY O HEOOXOAMMOCTH €IMHOTO «CHHEPTETUYECKOT 0
MOAX0/1a, TOHUMAasl TIOJT ’TUM COBMECTHOE UCTIOIh30BaHNE OOBIYHOTO aHAIN3a U YMCIICHHON
MaIlIMHHOM MaTEeMaTUKH IS IIOJIyYE€HHsI PEIICHUN Pa3yMHO ITIOCTaBICHHBIX BOIIPOCOB
MaTeMaTHUECKOTro U (PU3NIECKOTO COJICPIKAaHUS CUCTEMBI ypaBHEHHIA.

- Co3gaHueM TEOpUH CaMOOPraHU3allMM B COBPEMEHHOM €€ NMOHMMAaHUU Mbl BO MHOTOM
o0si3anbl U. [puroxkuny 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 BrepBble ynoTpeous B 1969 r. XakeH xoTen 4ToObI
CHUHEpreTHKa WUrpaja pojb MeTaHayKH, IMOJMEYarolleld U u3ydarouieil odume 3aKOHOMEPHOCTH
Pa3IUYHbBIX CUCTEM, KOTOPbIE YACTHBIE HAYKH CUUTAIIU CBOUMHU.

- OCHOBBI 3TOH HayKH OBLIM 3aJI0K€HBI IPUMEHHUTEIBHO K (PU3MUECKOM XUMHH MpodheccopoM
CobonHoro yHuepcuteta B bproccene Mnbeit PomanoBuuem IIpuroxuHeiM, HarpaxJIeHHbIM
3a TOJy4eHHBbIE UM pe3ynbTaThl HoOenmeBckoit mpemueni. OH Ha3Bajd 3Ty HAyKy HAyKOW O
caMOOpraHu3allii, Win Haykod o cioxkHoM. [lozxe nHemeuxuit usuk [.XakeH ycnemHo
MIPUMEHMJII TE 5K€ MPUHLIMIIBI K UCCIIEIOBAHUIO SIBJICHUM B KBAHTOBBIX I'€HEPATOPaX U MPEII0KHII
HBIHE HIMPOKO UCIIOJIb3yEMOE Ha3BaHUE «CUHEPIrEeTUKAY.

CuHepreTu4ecKuM MOaX0J pa3BMBAETCH CIACAYOMMMH HIKOJIAMU:

1. dusuko-xumuueckas U MaTeMaTuko-pusndeckas bproccenbckas HIKOJIA 1561871
[Tpuroxuua, B KOTOPOH ObUIM COPMYJIMPOBAHHBI NIEPBbIE CUHEpreTHUecKre Teopemsl (1947 r.),
pa3zpabaTaHHa MaTeMaTH4ecKas TEOpUs IOBEIEHUS JAUCCUIATUBHBIX  CTPYKTYP (TEpMHUH
[Ipuro>xnna), packpbIBaIlCh UCTOPUYECKHE NPEINOCBUIKM U MHPOBO33PEHUYECKHE OCHOBAHUS
TEOpUU  CaMOOpraHW3alMy, KaK IapaJurMbl YHHUBEPCAJIBHOIO 3BOJIOLMOHM3Ma. Ha
CETOJIHAIIHUN JI€Hh MPEEMCTBEHHHMKH H5TOM mmikojiabel padoraror B CIIIA m BMecTto TepmuHa
«CHUHEPreTuKa» Ha3bIBAIOT pa3pabOTaHHYI0O HMHU METOJOJIOTHI0 «TEOpUEH JHCCUNATHUBHBIX
CTPYKTYpP» WUJIH MPOCTO «HEPABHOBECHON TEPMOANHAMUKON.

2. Illxona HeAMHENWHOW ONTHKH, KBAHTOBOW MEXAaHUKH M CTaTUCTHUECKOM (usuku ['epmana
Xakena, ¢ 1960 roga nmpodeccopa MHcTtuTyTa Teopetndeckor ¢uszuku B Ityrrapre. B 1973
rojy OH OOBEAMHIII OOJBIIYIO TPYIIy, B PE3YJIbTaTe MUCCIACAOBAHUN KOTOPHIX TOSIBUIUCH 69
TOMOB C LIMPOKHUM CIEKTPOM TEOPETUYECKHUX, NMPUKIAJAHBIX U HAyYHO-TNIONYJSPHBIX paloT,
OCHOBAHHBIX HAa METOJIOJIOTHH CUHEPIeTUKHU: OT (PU3UKU TBEPAOTO Tela M Ja3ePHON TEXHUKU U
10 6M0pU3UKHU U TPOOIJIEeM UCKYCCTBEHHOTI'O MHTEIUIEKTA.

3. B Poccum kpynHeWmmm pa3paOOTUMKOM UICH YHUBEPCAIBHOTO HBOJIOLMOHU3MA
Y KODBOJIIOLIMY YEJIOBEKa U MPHUPOJBL, a TaKkKe JPYruX CHHEPreTHYeCKUMX KOHUEHIM Obul
akagemuk H. H. MouceeB. Marematndeckuil ammapar Te€Opud KaTacTpod, HPUTOIHBIM s
ONMCAHUSA MHOTHUX IIPOLIECCOB CAMOOPTaHU3ALNH, pa3paboTan POCCHICKUM
MatemaTukoM B. . ApHonbiom u (bpaHIy3CKUM MaTeMaTukoMm Pene Tomom.
Axanemuk A. A. Camapckuii 1 uneHa-koppecniongaenta PAH C. I1. Kypatomos pa3pabotanu
TEOPUIO CcaMOOpraHu3alMd Ha 0a3e MaTeMaTHMYeCKUX MoOJeNeil U  BBIYMCIUTEIHHOIO
skciepumenTa.  Unensi-koppecnonnentel  PAH M. B. Bonbkenmreiin u Jl. C. UepHaBckuit
pazpaboTanu CHHEpPreTHYecKwii moaxox B Omodusuke. CHHEPreTUYECKUH TMOAXOA B
TEOPETHUUECKOU HUCTOPUH (ucropuueckast MaTeMaTHKa) c
MOoApa3AesiaMy KINOINHAMUKA U KIIMOMETPHUKA, pa3BUBaeTCs B paborax
. C. Yepnasckoro,I'. I'. Manunenkoro, JI. . boponkuna, C. I1. Kanuupi, A. B. Koporaesa,

C. 0. Masnkoga, I1. B. Typuuna, A. I1. Hazapetsna u np.

CunepreTuka 0.1M3Ka K GujI0copcKuM HAYKaM, IIOCKOJIBKY 0OBbEKTOM SIBIISIOTCS] BOIIPOCHI
0 TOM, KaK BOOOIIE BOZHUKAIOT OPTaHU3ALMOHHBIE CTPYKTYpPhl MaTepHAIbHBIX 00pa30oBaHU co
BceMu ux (yHkiusMu. Ho B He MeHbIIIe Mepe 3TO U MUPOBO33PEHUYECKUE BOIPOCHI, UCCIETYs
KOTOpbIE CHUHEPreTUKa IPUBHOCUT XapaKTepHblE OCOOEHHOCTH, MOHATHUS, METOAbI, YYXKIble
TPAJAULUOHHO CJIOKUBILIUMCS HAyYHBIM HAIIPABJICHUSIM.

CuHepretuka Kak HOBOE HAIIpaBJIIEHHE MEKIUCIUIUIMHAPHBIX MCCIIEJOBAHUM IPEACTABIISAET
co0oi1 MHTEpec 151 HAYKHU B IIEJIOM.
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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%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

Pa3zpabotka ¢umocodckux OCHOBaHMII CHHEpPreTHKH, Kak oTmedeT akaaemuk PAH B.C.
CrenuH, — 3TO MOJI€ COBMECTHON aHATUTHYECKOW paboThl Pri1ocopOB M yUCHBIX CIICIIMAINCTOB
pa3nIuuyHbIX oOjacTed 3HaHUA. JTa paboTa BKIIOYAET OCMBICICHHUE OHTOJOTHYECKHUX
KaTerOpHalbHBIX CTPYKTYpP CaMOOPraHM3allid U CaMOpPa3BUTHUS, aHAJIM3 THOCEOJOTMYECKOW M
METOJO0JIOTHYECKOM TEMATUKH, BBIICHEHME HOBOIO MOHUMAaHUS MO3HABAaTEIbHBIX HJICATIOB U
HOpPM, KOTOpbIE HEOOXOJUMBI JUIi OCBOCHHS CIOKHBIX CaMOPa3BUBAIOIIUXCS CHCTEM. 311eCh
HY)KCH aHaJU3 TE€X HOBBIX CMBICIOB, KOTOpbIE OOpETalOT KaTerOpUU «IOHUMAHHE,
«OOBSICHCHHEY», «IIPEICKA3aHUC», «TCOPUS», «(DAKT» MPUMEHUTEIHHO K CaMOpPa3BUBAIOIIUMCS
cuctreMaMm. VIMEHHO B 3TOM NYHKTE MPOUCXOJIUT TEPEXOJ K IMOCTHEKIACCUUYECKOMY THUITY
parrioHanbHOCTH. Elle onHUM acnekToM (QuiocopcKuX OCHOBAHMN CHHEPreTHKU BHICTYHAIOT
MHPOBO33PEHUYECKHE TMPOOIEMBbl, CBS3aHHbIE C BKJIIOYEHHEM B KYJIbTYPY HOBBIX Hay4YHBIX
MPEACTaBICHUNH O CaMOpPa3BUTUHU. 311€Ch YXKE €CTh HCCIeAOBaHUS (B TOM YHCJIE W MOH),
MOKAa3bIBAIOIIME, YTO HOBBIE MPEACTABICHUS PE3OHUPYIOT KAaK C 3aMaJHON, TaK U C HEKOTOPHIMU
BOCTOYHBIMU KYJIBTYPHBIMHU TpaaulUsMH. BmecTe ¢ Tem, 3TH NpenCTaBIC€HUs CO3JAI0T TOUYKH
pOCTa HOBBIX LICHHOCTHBIX OPUEHTALIMI B COBPEMEHHOM KYJbTYpE.
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PE®EPAT - 310 KkpaTKoe U3J10:KeHUEe B IMCbMEHHOM BHJe COAEePKAHUS

U pe3yabTaToB WHIMBHIYAJTbHOMI Y4eOHO-UCCJIeI0BATEIbCKOM
AeiTeJILHOCTH, HUMeeT PerJaMeHTHPOBAHHYI0 CTPYKTYPY, CO/Aep:KaHue U
odopmiieHHeE.

3A/JAHUE:

- mekcm peghepama 0014ceH COOEPHCaAMb APEYMEeHMUPOBAHHOE UBNOHCEHUE
onpeoeseHHol membl,

- pegepam Oondcen OblMb CMPYKMYPUpoOBan (no 21aeam, pazoeidam,
napazpagam) u 6KIOHaAmMb pazoenvl. 88eoeHue, OCHOBHAS YACMb, 3aKIOYeHuUe,
CRUCOK UCNOJIb3YEMbIX UCTOYHUKOB,

- 8 3asucumocmu om memMamuxku peghepama K Hemy Mocym Ovimb
oopmaenbl NPUNOdCEHUS, coOepaucaue OOKYMeHmbl, ULTIOCMPayuu, maoiuybl,
cxemvl U m. 0.

TEMBbI PE®EPATOB:
AHTpONHBI IPUHLIUI B KOCMOJIOTHUH.
I'ennast uneHepus U 00J1aCTH €€ MPUMEHEHHS.
['ennas nHX)XEHEPHUS KaK COLMOKYIbTYPHBIN (aKT.

PowphdPRE

JIBOWCTBEHHBINH XapakTep JOCTHXKECHUNH OMOTEeXHOIOTHUPHUIOCOPCKO-ITUIECKHIE TPOOIEMBI
T€HHOW MH)KCHEPUHU.

o

EBrenuka u HeoeBreHuka: puiaocodcekuii aHanms.

o

EctecTBeHHO-Hay4YHbIE 3HAHUSI KaK OCHOBA Pa3BUTHUS COBPEMEHHON MEIULIMHBI U

BETECPHUHAPHH.

7. XKuzHb 1 camoopranuszanus

8. 3mopoBbe, 3a001€Ba€MOCTh 1 CMEPTHOCTh KaK COIMAIbHAs TIpobiema.

9. Wnes KocMUYECKOTO XapaKTepa KU3HH B Hayke XX Beka.

10. adopMaimioOHHO-KOMITBIOTEPHAS PEBOJIIOINS M COLMAIbHBIC M3MEHEHUSI.

11. Uctopuueckas monenb pa3Butus HayuyHoro 3HaHus C. TynmuHa.

12. Uctopus dpopmupoBanus ¢punocohuu HayKu

13. KoHuemniusi ycTOMYMBOTO pa3BUTH 00IIECTBA, TPOOIEMBI U BOZMOKHOCTH €€ pealln3alliuu.

14. KoHuernius 3J1eKTpOMarHuTHOM TEOPUU JKU3HH.

15. MeTo10/10THYeCKHe aCTIeKThl CHHEPT e THKH

16. MonexynsipHasi 3BOJIIONHUS U MPOUCXOXKICHUE YeTIOBEKA.

17. H.H. MowuceeB 0 He0OX0IUMOCTH KOIBOJIIOIIUU OOIIECTBA U IPUPO/IBIL.

18. Hayka u e posb B oOmecte XX Beka.

19. Ob6mecTBeHHast 00YCIOBIEHHOCTh TEXHHUKH.

20. O6mme 3aKOHOMEPHOCTH BOSHUKHOBEHHSI M PA3BUTHS €CTECTECTBEHHBIX HAYK.

21. Onapun u Bepranckuii. [Ipoucxoxxaenne OMOIOTHIECKUX BHIOB U TIPOOIIeMa IBOJFOIHH.

22. OcHOBHBIE HampaBieHus GUIOCOPUN HAYKH.

23. OCHOBHBIE PETYIATUBBI, CTPYKTYpa U PE3yNbTaThl HAYUHOTO MO3HAHUS U IPOBEPKHU
WMCTUHHOCTH TMOJy4aeMbIX 3HAHHM, TPOTHO3 pa3BUTHS HAYK.

24. OCHOBHBIE dTaIbl PA3BUTHS YKOJIOTHH OT OUOJIOTHIECKOTO JIO COIUOIIPUPOIHOTO CTAaTyCA.

25. OCHOBHBIC PUHIIHMITHI CHHEPTETHYECKOTO MUPOBO33PEHUS
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26.
21.
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.

S7.

58.

59.

60.
61.

Oco0eHHOCTH HAy4YHO-TEXHUYECKOTI'O Pa3BUTHUSI COBPEMEHHOCTH.

[lepcniekTUBBI pa3BUTHS TJI00ATBHON 1 JTOKAIBHOW YKOJIOTHH.

[lepcrieKTHBBI XO3SIICTBEHHON JAESITEIBHOCTH YEJIOBEYECTBA B YCJIOBUAX OTPAHMYEHHOCTU
MaTepuaIbHbIX PECYPCOB IJIAHETHI.

[louemy MBI nOBepsem Hayke. Mctopust Hayku. ['paHuibl HayKu.

[Tpuxnanueie 06J1aCTH COLUANTBHOMN 3KOJIOTHH.

[lpobnema Bo3neiicTBusi Owonornu Ha (HOPMUPOBAHME HOBBIX HOPM, YCTaHOBOK U
OpUEHTALMH KYJIbTYpBHI.

[IpoGaema BO3MOKHOCTH T€HETUYECKON KaTacTPOQBI.

[Ipo6iiemMa mPOUCXOXKACHUS KUZHU Ha 3EMIIE.

[TpoGaemMbI MOpanu 1 OMOATUKH B COBPEMEHHON BETEpUHAPHH.

[IpoekT «I'eHOM YesnoBeKa» U ero BIUSHUE Ha COLUOKYIBTYPHYIO CUTYaIIHIO.
IIpoucxoxaeHne 1 3BOJIOLNS KU3HU. DBOJIIOLMS U KodBotoMs. CaMopa3BUBaOIUECs
CUCTEMBI.

PazHoob6pasue Gpopm KU3HU.

PanmionanbHbIN cMBICT ApeBHEN MU(DOTOTEMBI IIPOUCXOKIACHUS KUZHHU.

Porr CMU B pa3BuUTHH B TOMYJISPU3ANMUA IKOJIOTHYECKOTO 00pa30BaHUSI U MPOCBEIICHUS
HaCEJICHHUS.

Posib conranbHOM 3KOIOIMH B IPEOJOJIEHUH 3KOJIOTHYECKOT0 KPU3HCa.

CuHepreTuka: CTaHOBJIEHUE HEJIMHEHHOTO MBIIIJIEHUS

CunepreTuyeckasi MHTEpPIPETALMS YUCHUH O CIIOKHOW MPUPOJIE YEIOBEKA

CoBpeMeHHast KOJIOTHsI: HOBbIE HAIllPaBJIECHUS U AUCLUILIUHBIL.

CoBpeMeHHbIE METOBI MOJIETTUPOBAHUS 3aPOXKICHUS KU3HU.

CouunanbHO-3TUYECKHE aCIIEKThl IPUMEHEHUS] TeHHOW WHKEeHEepHUU. J[BOMCTBEHHBIM
XapakTep AOCTHKEHUN OUOTEXHOJIOTUH.

Cytsb Teopuu 6nochepst u Hoocheps B.U. Bepnaackoro.

CymHoCTb )KMBOTO U MPOoOIeMa €ro MPOUCXOKICHUS.

Teopust 6GronOrnYecKoit BOIIOLNH.

Teopus nayunsix pesomtonuii T. KyH.

TexHuka, 4enoBek, Ipuoaa: MpooIeMbl B3aUMOICHCTBUS U IPOTUBOCTOSHUS.

Tpaguuuu 1peBHUX KyJIbTYp U HAYYHOE TBOPUYECTBO.

TpaguuuoHHas U TEXHOT€HHAs [IUBUIIM3ALIMSL.

®unococKuii CMBICT KIIOHUPOBAHUS.

Odunocodekue mpodIeMbl CHHEPTETHKH.

dopmupoBaHUEe MOJIeNH porucxoxaeHus xku3nu A.M. Onapuna. Baxueiime cBoiicTBa
JKUBBIX CUCTEM.

YenoBek W TPHUPOAHBIE PECYpCHl: MPOOIEMBbI B3aMMOACWUCTBUS B IPOLECCE HBOIIOIHMU
LUMBWJIA3AIUH.

OBOJIOLMSL  HAayKH: OT 3HAHUS K T[OHMMAHMIO, OT KJIACCUYECKOTO 3HAHUsi K
MOCHEKJIACCUYECKON HayKe.

DKOryMaHU3M U 53KOAaKCHOJOTHS Kak HOBas CHCTEMa NPUOPUTETETOB U IIEHHOCTHBIX
OpHUEHTALIUMN.

OKosnorudeckas KyiabTypa U €€ pOjib B IPEOI0JIEHUN COBPEMEHHOM KPU3HCHOM CUTYalUH.
DKOJOTHYEeCKUEe UMIIEPaTHBBI B 00pa30BaHUH, BOCTIUTAHUU U MPOCBEIICHUU.
DKOJIOTHYECKHE UMIIEPaTUBbl COBPEMEHHOM LIMBUIN3AIUH.
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62. Dxonoruueckoe 00pa3oBaHUE HA PAa3HBIX YPOBHIX 00pa30BaHUS U BOCIIUTAHMSL.

63. Dkooruueckoe npaBo Poccru: 0COOCHHOCTH, TPOOJIEMBI M ITIEPCIICKTUBBI PA3BUTHS.
64. DKOJOTHS ¥ KOHLIETIHS YCTOMYMBOTO Pa3BUTHSI.

65. Dnoxa Hoocdeps! U MPOOIEMbI KOIBOIIOLINH.
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BOITPOCBI (TEMBI), PEKOMEHAYEMBIE JJIA
CAMOCTOATEJIBHOI'O U3YYEHMUA

Jlannwiii 6u0 camocmosimenvHou pabomsl, hopmupyem ymenue camoCcmosimenbHo
omoupams U AHAIU3UPOBANb MAMEPUAT, peuamsb NOCMAseHHble NPooIeMbl U
NO3HABAMENbHbLE 3A0AUU, KOMOPbLE BOZHUKAIOM NPU UCCIe008AHUU 8bIOPAHHO20
OJ151 U3YUEHUsL BONPOCA; CNOCOOCMEYem Yy2iyONeHHOM) U3YUeHUI0 8bIOPAHHOU MeMbl
(coomeemceento, u u3yuaemozo Kypca), popmuposanuro ceoe2o coOCmMeeHH020
BUOeHUSL npedMema UCCAe008aHUs, COOCTNBEHHO20 MUPOBO33PEHUSL.

B 3akmogaercss 0co0EHHOCTh MEXTYHAPOIHOTO KOJIOTHYECKOTr0 IipaBa’?

B 3akimogaercst 0coOOEHHOCTh IKOJIOTHYECKOro rpaa Poccun?

B kxakue nmpo6iieMbl MOKET BBIIUTCSI O0pb0a 3a pecypchi?

B dem 3aximodaeTcsi AesITENIbHOCTHO-MH(GOPMAITMOHHBIA MOAX0J]] K M3y4eHHI0 OOJIe3HH

Hown e

SKUBOTHOTO?

o

B 1em cyTh npoOiemMsl Teneosioruu B pusocoduu 6uonorun?
Bnustnue 6uosnoruu Ha (OpMUPOBaHME COBPEMEHHON HBOIOIIMOHHON KapTUHBI MUPBI.

o

7. BrausHue OMOJOTHMYECKOW TEOPUH HBOJIFOIIMK HA CTAHOBJICHWE COBPEMEHHOMW KOHIICTIIIMH
I7100aJIbHOTO 3BOJTIOIMOHU3MA.

8. B03MOXHO T CHH3UTH YPE3MEPHYIO aHTPOIOJIIOTHYECKYIO HArpy3Ky Ha ouochepy?

9. Kak BausiorT rnoOanbHbIE MPOOIEMBI COBPEMEHHOCTH HAa pa3BTHE BeTEpPHUHAPHOU
MEOUIUHEI?

10. Kak moHuMaeTcst TepMHH «penyKuus» B prtocodun 6uosoruu?

11. Kax nposiBAstOTCS 3KOJIOTHYeCKUE MPOoO0IeMbl M UX pELICHHE B BallleM peruoHe?

12. Kak COOTHOCATCS COIMAJIbHBIC, TYMaHHUCTUYECKHE H OSKOHOMHYECKHE OCHOBBI
BETEPUHAPHOU METUITNHBI?

13. Kakue KOHLENIUU U MPOEKThl MOTYT CIIOCOOCTBOBATH (DOPMUPOBAHUIO IKOJIOTHMUECKUX
AMIIEPATUBOB COBPEMEHHOU KYJIbTYpPbI?

14. Kakue ¢unocodckre mpoOIeMbl CBA3aHBI C TEOPUEH IBOITIOIUH?

15. KakoBa HampaBieHHOCTh BeKTOpa (UI0CO()CKO-METOJOMOTHUEKUX TOAXOJ0B K
U3y4eHHIO 00JIe3HEH B COBpEeMEHHOM MeuInHe?

16. KakoBa cneuuduka B3aUMOIEHCTBUS CYOBEKTHBHBIX U OOBEKTHUBHBIX (DAaKTOPOB B
MPOIIECCE TUATHOCTH 3a00JICBAHMI?

17. KakoBo cojaepskaHue MPUHIIMIIA OpraHuu3Ma’?

18. MoxeT 1 M3MEHEHUE MHUPOBO33PEHUYECKON MapagurMbl MOBIHUITh HA «IKOJIOTHYECKOE
MOBEACHUEY JTIOEH?

19. HazoBuTe OCHOBHBIC KOHIIENTYaIbHBIE TOIXO/IbI K XapaKTEPUCTUKE CYIIIHOCTH JKU3HH.

20. HoocepHnast KoHIIENIUS — YTOTUS WK PEaTbHOCTh?

21. HTP u rmo6anbHBIE DKOJIOTHYECKUE TIPOOIIEMBI.

22. O603HauTe XapaKTepHbIE IPUHIUITBI CHHEPTeTUKU?

23. OCHOBHbBIE MPUHIUIBI U OPHUEHTAIMU COBPEMEHHON OMOITHKH M OMOMEIUIIMHCKON
JTHKH, OMOIOIUTHYECKHX KOHICIIUN, OMOTEXHOJIOTHI U OMOICTETHUKH.

24. OCHOBHBIC ATaIbl CTAHOBIICHUS ¥ CTPYKTYPa CHHTETUIECKOU TEOPUU IBOJTFOIUH.

25. OxapakTepu3yiTe OCHOBHBIC KOHIICIIIUN CYINTHOCTH 3aKOHOB TMPHPOABI (HAyKH) B
¢unocopuun HoBoro BpemeHH (MpUHYAUTEIbHAS, UMMaHEHTCKas, MO3UTHBHUCTCKas,
KOHBEHI[MOHATIUCTCKAs)?
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26.
27.

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

34.
35.

[lepeuncnure kpuTepuu 60IE3HU.

[TomokeT 1M TIpUMEHEHHWE BO30OHOBJISEMBIX WCTOYHHUKOB OHHEPTUM U PECYpPCOB
MIPEOJIOJIETh KOJIOTHUECKHUMN Kpu3nc?

[IpuHIUIIBI CAMOOPTraHU3alMKd B HEOPTaHUUECKOM U )KUBOM TIPUPOJIE.

Packpoiite punocodcko-MeTo10T0THYECKHE ACTIEKTHl YISHHSI O HOPME H 3/I0POBBE.
CyIIeCTBYIOT JIM TPaHUIBI aKTHBHOUM MPeoOpa3oBaTEILHON JIEATEILHOCTH YeIOBEYECTBA
M0 OTHOIICHHIO K IpUpoe?

Xaoc W TOPANIOK, SHTPOINHS M KU3HB, CBOOOJIa U €IUHCTBO — OXapaKTEPU3YHTE ITH
MOHSATHUS B paAMKaX CUHEPTETHKHU.

Yem oOBscHsACTCS BO3pacTaHene poiu ¢puinocodur B MEIUIIMHE U BETEPUHAPHUH B HAIN
THU?

Y10 TaKkoe BUTAINU3M U MEXAHUIIN3M B OMOJIOTUN?

UTo Takoe CUHEpreTHKa: MPeAMET, METOI, UIes?

DKOJOTUYECKOE BOCITUTAHHUE U 00pPa30BaHKE — C YErO HAUMHATH?
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TECTbBI — ITO KpaTKue, CTAHJAPTU3MPOBAHHBIE WM He
CTAaHIAPTU3UPOBAHHbIE NPOOBI, HCNILITAHNS, MO3BOJISIIONIHE OBICTPO OLICHUTH
Pe3yJIbTATUBHOCTh MMO3HABATEJIbHON JeSTEJbHOCTH CTYJEHTOB, T.e. OLCHUTDH
CTeNeHb U KAa4eCTBO JOCTHKEHHUS KAXKIbIM CTYICHTOM 1eJieil 00y4eHust
3AHAHUE:

- 03HAKOMMECH C MeCmamul,

- UCNONBL3YA 3HAHUS, NOTIYYEeHHble 8 npoyecce 00YUeHUs, A MAKHCe
00noIHUmMeNbHble TUMepamypHble U 2J1eKmMpPOHHblEe UCTOYHUKU NPABUTLHO
omeemums HA 3A0aHUsL MECMO8.

1. ®unocodckue npodjiemMbl OHOJIOTHI

S: OcHoBHas 3a7a4ya OUOJIOTUYECKOM HAyKH —

+: uHTErpaIus ONOJOTUYECKOT0 3HAHUS B paMKax oOIIeil Teopuu
+: co3manue o0IIeit Teopun

-: pa3BUTHE TOJBHKO IBOJIOIMOHHON OMOIOTHH

-: muddepeHImans OHOIOrMYECKOTO 3HAHUS

S: O6nacth punocoduu, 3aHUMAOIIASCS aHAIU30M B O0OBICHEHUEM 3aKOHOMEPHOCTEH
(hOpMHUPOBAHHUS U PA3BUTHUSI OCHOBHBIX HAITPBICHHH KOMILIEKCA HAYK O YKUBOM —

-1 punocodust IKOJIOTHUN

+: punocodus 6Guonorun

-: Ouodusuka

-: Ouoreoxumus

S: «AHTPOIHBIA IPUHLMID YTBEPAKIAET, UTO ...

-2 TOJILKO pa3yM 4eJIoBeKa CriocoOeH MOo3HaTh yCTpoiCcTBO BeenenHoi

-1 YeJIOBEK MOXKET MEHATh TeUeHHE (PU3NUECKUX MPOLIECCOB

-: CYILIECTBYET MHOXKECTBO MUPOB, B KOTOPBIX CYIIECTBYET Pa3yMHBIN YEJIOBEK

+! COOTHOUIEHMSI PU3NYECKUX BETMUHH BO BceneHHOM TaKOBbI, YTO TOJIBKO MPU ITHX
COOTHOUICHUSAX MOT IIOSIBUTHCS M BBDKUTD YEJIOBEK

S: YdeHune 0 HpPaBCTBEHHOW CTOPOHE JCATEIILHOCTH YEJIOBEKA B MEUIIMHE U OHMOJIOTHH —
+. OMODTHKA

-. OMO3CTETHUKA

-. COMOOHNOIOTHS

-1 Y4CHHE O MOPaJId U HPAaBCTBEHHOCTH

S: [lepcniekTUBHOE HAIPaBIEHUE COBPEMEHHOW OMOIOTHH, CTPEMSIIICECS] COCTABUTH MOTHBIM
repedyeHb BCceX OENKOB, BXOISIINX B CTPYKTYPY JKUBBIX OPTAHU3MOB ...

-: OMOHHKA

+. mpoTeoMHKa

-: TECHOMUKa
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-. CBI'CHHUKAa

S: Hayka 0 3alIuTHBIX CBOMCTBaX OpraHu3Ma ...
- MeAUIMHA

- aKM€OJIOTUs

+. IMMYHOJIOT U

- MUKpOOHOJIOTUS

S: AMepukanckuii 6uonor 3. YUICOH NMPeyIoKUI MPOEKT HOBOM HAYKH O OMOJIOTHUECKUX
OCHOBAaX MOBEJICHHUS YEI0BEKa, KOTOPYIO OH Ha3Bali ...

-2 9TOJIOT U

+: conroouonorus

-1 aHTPOIIOJIOT U

-1 YEJIOBEKOBEICHUE

S: buonornyeckas Hayka O TPOUCXOXKICHUH U SBOJTIONNH (PU3NYECKON OpraHU3aIliy YeJI0OBEKA U
€ro pac ...

+. aHTPOIOJIOT U

- BTOJIOTUA

- DKOJIOT U

-: Omoorus

S: AuTpomnonorus

-1 HayKa O B3aUMOJICHCTBUU YEJIOBEKA M OKPYXKAIOIIECH MPUPOTHON Cpe/Ib

-1 YUEHHE O CTPOCHHH U 3BOJIIOINHU YEIOBEKOTIOJ00HBIX 00€3bsTH

+: OMoIoruuecKasi Hayka o MIPOUCXOXKICHUN U 3BOJIIOLUU (PU3NYECKON OpraHu3allii YeIoBeKa 1
€ro pac

S: EBrenmka — 370 ...

-: yueHrue 00 UHIUBHIYaTbHOM PAa3BUTHHU PACTCHHUI M )KUBOTHBIX

+. reHeTH4YeCcKast KOHICIIIHUA O BO3MOKHBIX METOAAX BJIUSIHUA HA DBOJIFOLIIUIO Y€JIOBEUCCTBA AJIS1
COBEPIICHCTBOBAHHUS €r0 IIPUPOIBI

-: Hayka 00 00IUX 3aKOHAX TOTYYCHHS, XpaHEHUs, TIepeadn U nepepaboTKu HHPOpMAIIH

- aHTUHAYYHOE Y4YE€HHE O OMOJIOTMYECKOI HEPaBHOLIGHHOCTH Pa3IMUHbIX pac U HApOJIOB

S: HeoOxoaunmble MpU3HAKU MYTalUH:

+! cllydaliHO€ U3MEHEHHUE CTPYKTYpPbI HACJIEICTBEHHOW MOJIEKYJIbI

-: CO3HATEJIbHOE U3MEHEHUE HabOpa XPOMOCOM

-1 CO3HaTeIbHOE U3MEHEHHUE CTPYKTYPhl HACIEICTBEHHOW MOJIEKYIIbI
+! ciyyaliHOe M3MEHEHHE HACIICICTBEHHON HH(pOpMAaITuu

S: [IpupoaHbie ABIEHUS, OTHOCSLIUECS K MyTareHam ...
+. TemIeparypa

+. panguanus

+: TSOKENIbIE METAJLIbI
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-: JIESTKAE METAJIIbI
+. BUPYCHI
-: Oenku

S: MyTtaressl — 310 ...

+! (aKTOPBI, BBI3BIBAIOLINE MYTALIUH

-: HICTIOPYEHHBIE T€HBI

-: HICKa)KCHHBIC TCHBI

-2 (haKTOPBI, BBI3BIBAIOLINE CITydaifHbIe KOMOMHAIIMH XPOMOCOM

S: Myranus —

+. BHE3aIIHOE U3MEHECHHE HACJICACTBCHHBIX CTPYKTYP, BBI3BBAHHOC €CCTCCTBCHHBIM WJIN
HUCKYCCTBCHHBIM IIYTCM

- IOJIyYeHHE CIOXKHBIX COSAMHEHHI U3 00JIee MPOCTHIX

-: CJIy4ailHbI€ OTKJIOHEHUS! CUCTEMBI OT HEKOTOPOT'O0 CPEIHETO MOJI0KEHUS

S: Bupyc —

+: BO30yauTeNb NHPEKINOHHBIX 00JIE3HEW pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
Pa3sMHOKAIOIUICS TOJIBKO BHYTPH KHUBBIX KIETOK

-: MaTepUaJIbHBI HOCUTEIh FT€HEeTUYECKON HH(OpMaIuK

-: OpraHu3M, MUTAOLINICA 3a cueT POTOCUHTE3A.

S: I'eHbl — 3710 ...

-1 MOJIEKYJIBI, B KOTOPBIX 3aKOupoBaHa HH(popmalwus o ctpykrype JJHK

+: yaactku moisekyiasl J{HK, ctpykrypHas u dyHKIMOHAIBHAS €IUHUIIA HACTEACTBEHHOCTH
KHNBBIX OpFaHI/ISMOB

-1 OpraHeuTbl, HAaXOSIINECS BHYTPU KICTKH U CoepIKaIiue B cede crierupudeckue 0enKy,
OTBEUAIOIHE 32 BHENIHUE ((PEHOTUTTHYECKHE) TPU3HAKU OpTaHU3Ma

- 0coOBIe KIIETKH, HeCyIIHe B ceOe HACIIEeICTBEHHYIO HHPOPMAIUIO

S: I'enoM yeloBeka — 3TO

+: COBOKYITHOCTh HACJIEJICTBEHHOTO MaTepraa, 3aKIFOYEHHOTO B KJIIETKE YeI0BeKa
-1 COBOKYITHOCTh aTOMOB M MOJICKYJI

-2 COBOKYITHOCTb KJICTOK U TKaHEU

-: COBOKYITHOCTb 3JIEMEHTAPHBIX YaCTHIT

S: PesynbTaT peanuzanuu nmpoekra «['eHoMm uenoBekay ...

-: CO3JIaHUE NOJIHOM KapThl FTEHOB YEJIOBEUYECKOM MOIYIISIIUN

-: pacm(poBKa rEHETUYECKOTO KOJ1a

+: OIpeIeTICHUE MOCIIEI0BATEIIbHOCTH HYKJIEOTHU0B B TECHOME KOHKPETHOTO YEJI0OBEKA
-: onpejienieHue GyHKIIMOHAIBHOTO 3HAYEHUST BCEX T€HOB, BXOSIIUX B TEHOM YeJIOBEKa

S: Ilporieccy peruMKanuu COOTBETCTBYET ciieiyronas Ononorunueckas GyHKIUSI —
+: ynBoenue monekynsl JJHK
-: co3panue moiekyinsl PHK Ha 6a3e monexynsr JJHK
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-: cuHTe3 Oenka Ha ocHoBe MoJeKyinsl PHK
-: pacuierienue moJiekysisl JJTHK

S: Hayka 0 3aKOHOMEpPHOCTSIX HACJIECTBEHHOCTH U U3MEHUYHUBOCTH ...
+: reHeTrnka

- eBreHHUKA

-. OMOXUMUS

-1 MOJIEKYJISIpHast OMOJIOTUs

S: OcHOBHBIE PYHKIIMH HYKIEHMHOBBIX KUCIIOT ...
-1 KaTaau3 OMOXMMUYECKUX PeaKuit

+! peryJaupoBaHue CHHTE3a O0EJIKOB

+! XpaHEHHUe HACJIEJCTBEHHOW HHPOPMALIUU

-: peryaupoBaHue MeTadoar3mMa

S:Tenom ...

-: TIOJIO’KUTENTLHO 3apsDKEHHAS YaCTHUIIA, BXOJIAINAs B COCTaB sipa aToMa

-1 DJIEMEHTapHas >KMBasi CUCTEMa, OCHOBA CTPOCHMUSI M JKU3HEACSITEIILHOCTU BCEX KUBBIX
OpraHU3MOB

+. COBOKYITHOCTh T'€HOB, COJICPIKAIIUXCS B OJJMHAPHOM HAOOpPE XPOMOCOM JaHHOM KUBOTHOM
WJTU PACTUTEIILHON KIIETKE

S: Cuctema «mepeBoja ociaeA0BaTeIbHOCTH HyKIeoTn10B B Monekyie JJHK B
MOCJIeI0BaTEIbHOCTh AaMUHOKHCIIOT B MOJIEKYJie Oenka — 370 ...

-: TCHOTHII

- MUTO3

-: TEHOM

+! FeHeTUYECKHH KO/

S: OcnoBHuas pynkius JJTHK

- IOJTyJaTessl HacJIeCTBEHHOW HH(POPMAITUU

- HOCUTEIb HACJICJICTBEHHOW MH(OPMAIIUU B TIPOIIECCE €€ UCTIONB30BaHUS B TIPOIIECCE CHUHTE3a
OeJIKOoB

+! OCHOBHOM HOCHUTENb ¥ XPAHUTEh HACIEACTBEHHON HH(POpMAITUN

-: pa3paboTyrKa HACIEACTBEHHON HH(POPMAITHH

S: Astopsr otkpeiTus JJHK kak HOcHTeNst HACTIEACTBEHHON MH(POPMAITUH:
-> Mopran

-: Koneos

-: Tumodeen-PecoBckuit

+: Kpuk u Yorcon

S: Yuensle, nonyuusume HoGeneBckyro mpeMuto o (GU3MOIOTHH 32 OTKPHITHE MOJIEKYIISIPHOM

ctpykrypsl JJHK ...
-: H. Konsos
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+: JIx. YoTcoH
+: ®@. Kpuk
-: P.®umep

S: Monexyna JIHK cocTouT U3 1ByX 3epKajibHO 0TOOpakaroIMX JIpyT Apyra
(KOMITIEMEHTapHBIX) IIEMOYEK. ITO HEOOXOIUMO JIJIA ...

+: Bocripons3BocTBa Mosiekyibl JJTHK

-1 IOBBIILIEHUs cTabuipHOCTU MoJiekybl JJHK

-: TApAaHTHH 1IeIOCTHOCTH F'€HEeTUYECKON HH(OpMaIHH

-: COXpaHEHUs reHeTnyeckoi nHpopmauu

S: [lepBbie GOPMYITHPOBKU TEHETHUECCKOW KOHIICTIITIH
- JlapBun Y.

- Menpgens I'.

-2 JlJamapk XK.-b.

+: Beiicman A.

S: KnnonupoBanue — 3T10:

+: hopMUpOBaHKE HOBOT'O OpraHU3Ma BHYTPH JPYroro Ha OCHOBE HACJIEICTBEHHOM
nH(pOpPMAaIIUU TPETHET0 OpraHu3Ma

-1 CJIy9aifHO€ U3MEHEHHUE HACIIeACTBEHHON HH(POpMAITIHI

-1 ceNeKuus

-1 €CTECTBEHHBI! MPOLIECC MPUCTIOCOOICHHS OpPTaHU3Ma K YCIOBHUSAM OKPYXKAIOIIEH cpeibl

S: UckyccTBeHHO MOIUGUITUPOBAHHBIE TPOIYKTHI (TPAHCT€HBI) MOTYT ObITh OIACHBI, TOTOMY
97O ...

+! IOCJIEACTBUSI UX MPUMEHEHUS HE allpoOMPOBaHbI JOJTHUM OIBITOM JIFOIEH

-: UX HACJIEJICTBEHHAs! MH(OpMAIUs MOKET ObITh BCTPOEHA B HACJIEICTBEHHYIO UH(OPMAIUIO
YeJIOBEKA U UCKA3UTh €€

-: OHU HETIPUBBIYHBI [Tl YETIOBEKA

S: BepHoe yTBepxKIEHUE ...

+! BO BCEX KJIETKaX OpraHU3Ma COJIEPIKaTCsl OJIMHAKOBBIM HA0Op TEHOB

-1 B KJICTKaX Pa3JIMYHBIX TKAHEH M OPTaHOB COJICPIKATCS pa3IMYHbIC TCHBI

-2 KJISTKH pa3IMYHbIX TKAaHEH W OPTaHOB COJEPKAT OJMHAKOBBIA XPOMOCOMHBII Ha0OP, HO
pa3Hble I'eHbl

S: @akTophl, 00YCIOBINBAIOIINE BETBICHHIE) SBOJIIOLUH KUBBIX OPraHU3MOB, YMHOKEHHE UX
POZIOB Y BUJIOB ...

-: BMEIIATENbCTBO Y€JI0BEKA B IIPUPOJHBIC ITPOLIECCHI

+! paznu4ue B IPUPOJAHO-KIIMMATHYECKUX YCIOBHIX U HAIIPABICHUAX UX U3MEHEHHH B pa3HbIC
SIOXU U B Pa3HbIX 4acTAX 3€MHOTO Il1apa

-: HAJINYUE PA3HBbIX LIECHTPOB BOZHUKHOBEHUS KUBOTO

+! HaJIM4ue pa3HbIX (GOpPM U BOZMOXKHOCTEH MPUCTIOCOOIEHUSI OPraHU3MOB K OJTHUM U TEM XKe
M3MEHEHUSIM YCIIOBHI OKPYKAIOIIEH CpeJIbl
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S: [Ipu3Haku, BKIKOYAEMbI€ B COBPEMEHHOE OIPEIETICHUE )KU3HH, )KUBOTO:
+! BOCIIPOU3BEICHNUE CTICIIU(PUIECKON CTPYKTYPHI

-1 HaT4ue CuenupuIecKol CTPYKTYpHBI

+. aKTUBHOCTBH

- BBIJICJIEHUE DHEPTUU

+ DOIJIOIICHUE YHEPIrUn

S: dakTopsl, TOBOPSIIUE B O3y TUIIOTE3BI 00 OJTHOM IIEHTPE (BPEMEHHOM U
MIPOCTPAHCTBEHHOM ) - BOSHUKHOBEHUS )KU3HU

-1 IOX0XeCTh (DOPMBI BCEX KUBBIX OPTaHU3MOB

+: €IMHCTBO T€HETUYECKOTO KOJIa BCEX KMBBIX OPraHU3MOB

+! HAJTM4KME «Maru4ecKux aMUHOKCIIOTY

-! KJIIETOYHOE CTPOCHUE BCEX JKUBBIX OPraHU3MOB

S: IIpyuHIMITBEI TEOPUH SBOJIIOLINH ...
+! €CTEeCTBEHHBIN 0TOOD

+. I3BMEHYUBOCTH

-: ajanTamnus

- MHOrooOpa3sue BUJIOB

S: Cunre3 6€JIKOB MPOUCXOIUT B ...
-1 s7Ipe KIIeTKU

- MUTOXOHIPUSX

+. pubocomax

-1 XpoMocomax

S: IlepBbIMU KUBBIMU OPTaHU3MaMH Ha 3emiie OBbLIH ...
-1 9YKapUOTHI

+! IPOKapPHOTHI — AaHAIPOOBI

-: MPOKApUOTHI — (POTOCUHTETUKHU

-: IPOKAPUOTHI

S: B ocHOBE 3BOJIOIMOHHOTO TpoIecca JIEXKHUT (JIexar) ...

-1 CTpeMIIEHHE OpraHu3Ma MPUCITIOCOOUTHCS K U3MEHSIONIMMCS YCIIOBUSAM BHEIIHEH Cpeibl
- HAJIMYME 0COOBIX FT€HOB, OTBEUYAIOIIHNX 32 MPUCIIOCOOIIEMOCTh OpraHu3Ma

+ cirydaifHble U3BMEHEHUSI TEHOTHITA

-: yYEHHUE O T€HETUYECKOU HACIEACTBEHHOCTH YeJIOBEKa

S: AHTpomoreHes —

-. TCOpHUA MHANBUAYAJIIBHOTO Pa3BUTUA OpraHu3mMa

+ TIPOIIECC IBOITIOIMOHHO-UCTOPUIECKOTO POPMHUPOBAHUS YETIOBEKA
-: YYEHHUE O T€HETUYECKOW HACIEACTBEHHOCTH YeJIOBEKa

-1 yueHue o 00’KeCTBEHHOM COTBOPEHUU YEJIOBEKa
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S: T'omeocTasuc —

+: COBOKYITHOCTB CJIOXHBIX IPUCIIOCOOMTEIILHBIX PEaKIMA OpraHu3Ma, HalpaBICHHBIX Ha
COXpaHCHHE JUHAMHUYECKOTO COCTOSIHHSI €0 BHYTPEHHEH CpeIb

- 0OMEH BeIleCTB, ACCUMIISIUS U TUCCUMIIALINS B OpTaHU3ME

-1 IePEXO] SHEPTUHU YIOPSATOUEHHOTO JIBIXKEHUS B DHEPTHIO XaOTHUECKOTO IBIKEHUS

-1 IepeX0/] OT XaOTHYECKOT'O JIBKIKCHUS K YIIOPSJIOYCHHOMY

S: DBOTIOIMOHHOE 3HAYEHUE TTOJIOBOT'O PA3MHOKEHHUS CBSI3aHO C ...

- YBCJII/I‘-IGHI/IGM TEMIIOB pOCTa HOHy.IISILII/II/I H, KaK CICACTBUC — YCI/IJIGHI/IGM JABJICHUSA
€CTECTBEHHOI'0 0TOOpa

-: YCWJICHUEM B3aMMHOM 3aBUCHMOCTH OPTaHU3MOB M, KaK CJICJICTBUE — (DOPMHPOBAHHEM
TIOMYJISIIIHIA, COOOIIECTB U AKOCUCTEM

+! YBEJIMYCHHUEM Pa3HOOOPa3Usi TEHOTUIIOB B Pe3y/IbTaTe KOMOMHUPOBAHUS T€HOTUIIOB
pa3IM4YHBIX 0coOei

-1 ociabJeHreM B3aUMHOW 3aBHCHMOCTH OPTaHU3MOB

S: CoBpeMeHHast opuIMalibHask TEOPUS IBOIIOLUYU (CUHTETUYECKAs! TEOPHsS SBOJIIOIMU) B CeOsI

BKJIIOYAET —
-: uxen XK. Jlamapka u XK. KroBbe

-: Tonibko uaen Y. Jlapsuna

+: uaeu Y. /lapBrHa u reHETUKY

-: uaen H. Konepuauka u I'. ['anunes

S: CucremaTuka *KUBBIX CYIIECTB, NpeaoxkeHHass K. JIuHHeeM, ocCHOBbIBajach Ha UJEE ...
-1 PE3KMX U3MEHEHHUSX BHI0BOTO cocTaBa Ouocdepsl B pe3ynbrare KatacTpod

-: TIOCTOSTHHBIX YBOJIIOIIMOHHBIX U3MEHEHHUSIX BUJIOB

+! HEM3MEHHOCTH BHJOB C MOMEHTA UX COTBOPEHUS

S: Uneu katactpodusma v MPUHIIUI HEU3MEHHOCTH OPraHUYECKHX BUIOB —
-1 Jlamapk K.

+: KroBbe K.

-: Jlaitens Y.

- JlapBun Y.

S: XK. KroBbe mojorai, 9ro —

-1 )KHM3Hb CYIIECTBOBAIA HA 3eMIIie BCeraa

+: Ha 3emIie IepeoMUECKy MPOUCXOAAT ITT00ATbHBIE KaTacTPOdbI
-1 )KM3Hb HA 3eMJIe BO3HHUKJIA CIIOHTAHHO

-2 HOBBbIE (DOPMBI JKU3HU Ha 3eMJi€ BO3ZHUKAIOT IIOCTOSHHO

S: DBOIOIMOHHAS TEOPHS TPOUCXOXKICHHSI OMOJIOTUYECKUX BUIOB ITyTEM €CTECTBEHHOTO
otbopa —

-2 JlJamapk K.

-: KroBbe XK.

-1 Jlaiens Y.
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+: lapsun Y.

S: ABTOp Tpyaa mo kinaccuueckoit ononornu «IIporcxoxneHune BUAOB IIyTEM €CTECTBEHHOTO
oTbopay:

+: lapsun

-: Jlamapk

-: JIaiienp

-: KroBbe

S: DBounoHs MyTeM CIy4alHBIX U3MEHEHUH, MOABEPraloLINXCsl €CTECTBEHHOMY 0TOOPY
+: Japun Y.

- Menpgens I'.

-: Belicman A.

-2 JlJamapk XK.-b.

S: IlepBbie 3KCIEPUMEHTHI IO TIEpEaye HACIEACTBEHHBIX CBOMCTB ...
- JlapBun Y.

+: Mengens .

-: Belicman A.

-: Jlamapk XK.-b.

S: DBorOIHA IMyTEeM HaceT0BaHHUS TPHOOPETEHHBIX MTPH3HAKOB —
-» Hapsun 4

- Mennens I'.

-: Beiicman A.

+: Jlamapk XK.-b.

S:OTka3 OT uJieu BeUHOCTH U HEM3MEHHOCTH OMOJIOTHYECKUX BHJIOB U YCTAHOBJIEHHUE OCHOBHOTO
(akTOpa 3BOJIFOLIMOHHOTO ITpOIecca —

+: Jlamapk XK.

- KroBee XK.

- JlapBun Y.

- byrnepos A.

S: DBOIIOIIMOHU3M DTO —

-: TIOJTHOE OTPHUIIAHUE YBOJIFOIIMOHHBIX TIPOIIECCOB B MPUPOJIE

+: TpU3HAHHWE CYIICCTBOBAHHUS MHUPO3JAHUS TOJILKO B PaMKax TJIO0ATBLHOTO 3BOJIONHMOHHOTO
npoiiecca

-: MpU3HAHWE PUHIUIIA MEXaHUITU3Ma MTPU (HOPMUPOBAHUHN HAYYHOW KapTHHBI MHUPa

-: IpU3HAHUE CYIIECTBOBAHUS IBOJIIOIMOHHBIX IIPOILIECCOB TOJIBKO JIJIsl dKUBOW TPUPOIBI

S: Cornacno npunuuny ®. Penu —

+: BCE JKMBOE MPOMCXOIUT TOJIBKO U3 KHUBOTO
-: BCE KMBOE MTPOUCXONUT U3 HEKUBOTO

-: BCE KHMBOE MPOUCXOANUT U3 O0KECTBEHHOTO
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-: JKUBOC 3apO0iKAacTCA CaMOIIPONU3BOJIBHO

S: BumooOpa3oBaHue MOKET OCYIIECTBISATHCSA BCJICICTBHE ...
-1 KoneOaHMi YUCIIEHHOCTH TTOMYIISIITHIA

-: IJ100aJIbHBIX KaTacTpod

+! IPOCTPAHCTBEHHOW M3OJISIIIUK MOMYJISIUI

+: THOpUIU3AIIH

S: CyTh MOMYJSIMOHHBIX BOJIH KaK 3JIEMEHTAPHOTO (aKTOpa IBOJIOIUHU 3aKITFOUAETCS B ...
+! IEPUOIMYECKUX KOJEOAHHUAX YUCICHHOCTH MOMYISIIUU

- IEPUOANYECKUX U3MEHEHUSIX YCIOBUN OKPYKAIOIIEH CPEIbI

-: reorpauIecKoM pacpOCTPAHCHUH M U3OJIAINH PA3JIMYHBIX MOMYJISIUA OJHOTO BUIA

S: CDaKT, FOBOpHH_II/Iﬁ B ITOJIB3Y I'MIIOTE3bI 00 OIHOM ILCHTPC (BpeMeHHOM )51 HpOCTpaHCTBCHHOM)
BO3HHMKHOBCHUSA )KU3HU ...

-: KIICTOYHOC CTPOCHUC BCECX KMBBIX OPraHU3MOB

+. € IMHCTBO I'€HETUYECKOTO KOIa BCEX KUBBIX OpraHnu3MOB

-. IIOXO0XKECTh (bOPMI)I BCCX JKMBBIX OPraHM3MOB

S: CoBOKYMHOCTB BHEIIHUX MPU3HAKOB OpraHU3Ma — 370 ...
-: apXeTHI

-: TEHOM

-: TCHOTHII

+! penoTun

S: ®enoTni —

-1 COBOKYITHOCTb 0COO€ OHOTO BUA, HACEIAIONIAsl HEKOTOPYIO TEPPUTOPUIO, OTHOCUTEIHHO
M30JIMPOBAHHBIX OT APYrUX U 00JaAarolas onpeaeieHHbIM reHO()OHI0M

-: IPOLECC UCTOPUUECKOTO PAa3BUTHUSL OPTaHU3MOB, PA3JIMYHBIX TUIIOB, KJIACCOB, OTPSIOB.

+. COBOKYITHOCTh BCEX MPU3HAKOB U CBOMCTB Opranu3Ma, chOPMHUPOBABIIUXCS B MPOIIECCE €TO
WHJMBHUIYaJIHbHOTO Pa3BUTHUSA

S: KieTku 4enoBe4ecKoro Opranu3ma, B KOTOPBIX COJEPKUTCS TIOJIOBUHHBIN (TarlyIONTHBIH )
HabOp XPOMOCOM ...

- COMaTHYeCKHe

-: MyTaHTHBIE

+ IOJIOBBIC

-1 CTBOJIOBBIC

S: DneMeHTapHas CTCPYKTypa IBOJIFOLUU IO COBPEMEHHBIM MEPKAM —
+: IOy AU

- KJIEeTKa

-: MOJIEKYyna

- BUJ
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S: OcHOBHas €IMHUIIA CHCTEMATHUKHU )KUBBIX CYIIIECTB
- IO YJISAIUS

- pon

+. BU]]

-1 0c00b

S: DneMeHTapHas CTPYKTYpHasi €IMHUIIA KU3HU ...
-: opran

-: 0co0b

- IOMYJISIUS

+. KIIeTKa

S: CornacHO JaHHBIM COBPEMEHHOM aHTPOIIOJIOTUH, OCHOBHBIM IeorpapuuecKiuM 04arom
(opMHUpPOBaHUS HOBBIX BU0B TOMHHU]L SIBIISIETC ...

-: CeBepHast AMepHKa

-: Kurait

-: EBporma

+: Boctounas A¢dpuka

S: HeanaepTanbIsl ...

-: OBUTH MIPSAMBIMHU TIPEKAMH COBPEMEHHOT'O YeJIOBEKa

-: BRIMEpIIasi paca COBPEMEHHBIX JTIOIeH

-1 BHECIIM HEKOTOPBIN TeHETUIECKUI BKJIa/l B TCHO(OHI COBPEMEHHOTO YEJIOBEKa

+: OBUTH HE3aBUCUMOMN BETBBIO U TIOJTHOCTHIO 3aMEIICHBI U€JIOBEKOM COBPEMEHHOTO THUIIA, HE
BHOCS T'€HETHYECKOT0 BKJIaa

2. Dunocodkue NpoodjaeMbl IKOJIOTHH

S: Hayka o B3aM0I€HiCTBHM Y€JIOBEKA U OKPY>KaIOIIEH MPUPOTHON Cpeabl —
- aHTPOMOJIOTHS

- 3TOJIOTHS

+. 3KoOJIoTHsA

- Ouonorus

S: Buocdepa 3710 ...

- HayKa O IpUpOJIe U 3aKOHOMEPHOCTAX €€ pa3BUTHUS

+ 0051aCTh pacIpOCTPAHEHUS KU3HU Ha 3emiie, 00pa3yrolas IeJIOCTHYIO JUHAMHYECKYIO
CUCTEMY

-. TEopHUsl O MUTPALIMU KU3HU BO Bcenennon

S: Hogoe »BomonMOHHOE cocTosiHIE Onochepsl, B KOTOPOW pa3yMHasi ASITEIbHOCTD YEIOBEKa
SBJISIETCSI pelIaloIUM (PaKTOPOM, HAa3bIBACTCS:

+: Hoocdepoit

-1 texHochepoi

-2 cdepoii KyIbTypsl

35



-: nuTochepoit

S: HoocdepHoe pa3Butue — 3710 ...

- COBMECHOE Pa3BUTHE YEIOBEUECKOTO OOIECTBA U HAYYHO-TEXHUYECKOTO Mporpecca
+: pa3yMHO ympaBlsieMOE COpPa3BUTHE YeJIOBeKa, 0OIIECTBA U MPUPOIBI

- pa3BuUTHE TexHOC(hepsI

- pa3BHUTHE TyXOBHO-HPABCTBEHHOTO 00IIECTBA

S: Wnes o BIUSHUYM COTHEYHOW paJiMallii Ha KUBYIO TIPUPOJTY U COLIMATBHBIC TIPOIIECCHI:
- Tefizenbepr B.

+: YUmxeBckuil A.

-. Bepnanckuii B.

- IluonkoBckuit J.

S: VYuenwne o 6uocdepe u Hoochepe:
- Teiizenbepr B.

-> YwmxkeBckuil A.

+. Bepnanckuii B.

-. IuonkoBckuii 3.

S: DxocucreMa — 3710 ...
- COBOKYITHOCTbH MOITYJISILIUHI, 3aHUMAOLIUX OIIPEACIICHHYIO TEPPUTOPHIO

N

(GYHKIIMOHATBHOE €AMHCTBO COOOIIECTBA )KUBBIX OPraHU3MOB M CPEAbl OOUTAHUS
- COBOKYITHOCTb MOMYJISINI, 3aHUMAIOIINUX ONPENCeTICHHYIO TEPPUTOPHUIO U 00PA3YIOIIUX
€IMHYIO TIUIICBYIO IIETTh

S: Bcst COBOKYITHOCTB KMBBIX OPTaHU3MOB Ha 3eMile, HaXOSAIIasCcsl BO B3AUMOCBSI3H C
(u3nvecKoi cpenoil, Ha3pIBaeTCH ...

+ 6uocdepa

-: Hoocdepa

-1 OuoreoueHo3

-: Ouora

S: AxTponoresnes — 310 ...

- HOBOE HBOJIIOIIMOHHOE COCTOsAHNE Onocdepsl, B KOTOPOE OHA MEPEXOIUT B PE3YNIbTaTe
BO3JIEHCTBUS IPeoOpa30BaTENbHOM 1€ATENbHOCTH YeI0BEKa

-1 - YYEHHE O '€HETHUYECKON HaCJIEJICTBEHHOCTH YeIOBEKa

+! Tpoliecc IBOITIOIMOHHO-UCTOPUIECKOTO (POPMHUPOBAHUS YETIOBEKA

- Teopus MHIUBUAYAJIBHOI'O Pa3BUTUS OpraHU3Ma

I:

S: Hoocdepa — 3710 ...

- 00JIaCTh pacpoCTpaHEHUS KU3HHU Ha 3emiie

+: HOBOE 3BOJIIOI[MOHHOE COCTOsIHHE OrOochEephl, IPU KOTOPOM pasyMHasi e TeIbHOCTh
YesIoBeKa CTAHOBUTCS PEIIAOIM (aKTOPOM €€ Pa3BUTHS
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-1 Y4YEHHE O MPOMCXOXKIACHUH U 3BOJIOLMH YEJIOBEKA U €ro pac
-1 HayKa O B3aMMOJECHCTBUU NMPUPOABI U 00IIECTBA.

S: UccnenoBanusi 6mocepsl U OIeHKA BO3MOXKHBIX AHTPOTIOTEHHBIX €€ HM3MEHEHUH C
MIOMOIIIbI0 KOMITBIOTEPHOI'O0 MOJEIMPOBAHUS IPOBOAMIIUCH —

+: MouceesiM H.

-: Bepnanckum B.

- YmxkeBckuM A.

-: IMuonxorckum K.

S:  O6nacte dunocodun, uccneayromas dumocoPckue mpooOIeMbl B3aUMOJACHCTBHUS KUBBIX
OpPTaHWU3MOB M CUCTEM MEXAY COOOM M CpeIoil CBOeTO OOUTaHMsI, a TAKKE KPUZUCHBIX SIBJICHUH B
6uocdepe, BEI3BAaHHBIX aHPOTIOI'€HHOM Harpy3Koi Ha IpUPOAY —

- OnosTHKa

+: skodunocopus

- 3KOJOrus

-1 6uodunocodus

S: WHTerpanpHas AMCHMIUIMHA, PAcCMATPUBAIOIAS CIENU(DUYIECKYI0O B3aWMOCBS3b U
B3aUMOBJIMSTHAE MEX]Yy YEJIOBEUSCKHM OOIIECTBOM U Cpeloil ero oOMTaHUs, MCCIeTyIoImas
3aKOHBI COBMECTHMOCTH OOIIECTBA M MTPUPOIBI —

-: ako¢punocodus

3KOJIOTHuA

- Onodunocodus

+: coluajibHas 3KOJIOIrus

S: HGHTpaJ'IBHBIM IIOHATHUEM COIIPI&J'IBHOﬁ 3KOJIOTHUU ABJIACTCA —

COIIMAJIbHBIE OTHOILIEHUS
COIMaIbHbIE HOPMBI
+: cucTreMa-o01IecTBO-TIpupoaa

-. MpaKTUYCCKas NCATCIbHOCTb

S: «DOKONOruYecKuil UIMIIEPATUBY» ITO —

+ rpaHHIa JIOIyCTHMOM aKTHBHOCTH, KOTOPYIO YEJIOBEK HE MMEET [IpaBa IepecTynarb HH IpH
KaKHX 00CTOSITEIIbCTBAX

+ MmoBeieHHE YesIoBeKa, KOTOpoe Obl CIOCOOCTBOBAJIO Pa3BUTHIO OHOCcheps

- HOPMEI IIpaBa, COACPKAIIUC BJIACTHBIC MNPCANMUCAHUA, OTCTYIINICHUA OT KOTOPBIX HC
JIOITyCKAIOTCS

-: 0e3ycioBHO 001Ie00s3aTebHOe (PopMaIbHOE MPABUIIO TOBEACHUS BCEX JIIOCH

S: TlonsiTHE «IKOJIOTHUYSCKUAN UMIIEPATHUBY BBEIT —
+: Moucees H.

Bepnanckum B.

-: Ilpuroxun U.

Xaken I'.
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S: TlepBBIM KOHIEMIMIO KOIBOJIOIMN BBEI —
-. Bepnanckuii B.

-» XakenI.

+: Tumodeen-Pecosckuii H.

-1 YmxeBckuil A.

S: CoBMecTHas IBOJIIOLKS YEJIOBEYECKOTO 00ECTBA U IPUPOIBI —
-. Oudypkamus

-!  aTTpaKTop

- (a3oBeIil mepexon

+: K03 oo

S: Cornacho YYCHHIO B. BepHaI[CKOl"O KHUBOC BCIICCTBO — 3TO —
+: COBOKYITHOCTB BCCX JKUBLIX OPIraHU3MOB

- OpraHUYCCKHE COCAUHCHUIA

- HCOPraHUYCCKHE COCAUHCHUA

- COBOKYIHOCTBH KJICTOK

S: DBomronus 6uocepsl 3710 ...

+: Tpolecc caMOOpraHU3aIuy OTKPHITOH HEPAaBHOBECHOW CHCTEMBI TUTAHETAPHOTO MBIIIIIICHUS
- 3aMKHYTas cHCTeMa

- CHCTeMa, BKIIOYAIOIIAsi HEXKUBBIC BEILIECTBA

-1 TIPOIECC TMepexo/ia 3aMKHYTON CUCTEMBI B COCTOSIHHE PAaBHOBECHS

3. ®unocodckue NpodIeMbl CHHEPreTUKH

S: Juccunmanus — 3710 ...

- TIOIVIOUICHME BEIECTBA U3 T'a30BOM WIN XKHUJKON CPelbl TOBEPXHOCTHBIM CJIOEM TBEPAOIO
Tena

+ Nepexoj SHEPruu YIOpsA0YEHHOTO ABUKEHUSA B SHEPTUIO XaOTUYHOT'O JIBUKEHUS YaCTHIL]
- OTKJIOHEHHS BOJIH, BOSHUKAIOIIKE IIPU UX PACIPOCTPAHEHUHU B HEOJHOPOIHBIX Cpeaax

- TIPOXOXJIEHHUE CBETOBBIX BOJIH CKBO3b HENPO3PAUHYIO CpELy

S: ®nykryamnus — 3710 ...

- mpucrnoco0iaeHne QyHKIUN U CTPOCHUS OPTaHU3MOB K YCIOBHUSIM CYIIECTBOBAHUS

-1 pacmaj CIOXHBIX BEIIECTB Ha MPOCTHIE B OPTaHU3ME, COMPOBOKAAOIIUNICS OCBOOOKIECHUEM
SHEPruun

-1 SIBJIEHHE CUJILHOTO BO3pPACTaHUs aMILTUTYAbI KOJeOaHUH MO BIUSHUEM BHEUTHUX
BO3/IeHICTBUH

+! cny4ailHOe OTKJIIOHCHHE BEJIMYHHBI, XapaKTEPHU3YIOIIee CHCTEMY U3 OOJIBIIOro Yncia
YacTUll, OT €€ CPEAHEr0 3HAUCHUS
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S: Tlporecc camMoperymisiiuu CUCTEM JIF000H MPUPOABI OTHOCUTEIHHO 3a/IaHHOTO COCTOSIHUS Ha
OCHOBE TOJIJIEP>KaHMsI OTPUIIATEIIFHOM 0OpaTHOM CBS3HU C OKPYXKAIOLIEH CPEeIOoH,
oOecreynBarofi JMHAMHUYECKOE PABHOBECUE CUCTEMbI, Ha3bIBACTCH ...

+. TOMeocTa3’uc

- Oudypkanus

-1 CTpPYKTypa

- DHTPOMHS

S: B xubepHeTHKe KOJIMYECTBEHHAsI ME€pa YCTPaHEHUs HEOTPEIECICHHOCTH, MEepa OpraHn3alul
CUCTEMBbI Ha3bIBAETCH ...

OpPraHNU30BaHHOCTb
(G YHKIIMOHATIBHOCTh

JeTepMHUHALINS
+! uHpOpManus

S:  ABTOp KOHIICTIIIMHM YHUBEPCATHHOTO (TJI00ATBHOTO) ABOTFOIIMOHU3MA
+: Mouceesn H.

Andepos K.

IIpuroxun H.
Xaxen I'.

S: B nauane XX Beka poccuiickuii yueHslii A.A. borgaHoB-ManlHOBCKHI BBIABUHYJ MPOEKT
CO3/aHUA BCEeOoOIel OpraHU3allMOHHON HayKH, KOTOPYIO OH Ha3Ball ...

+. TEKTOJIOTHSI

- Teopus UHGOpMaLUU

- JPrOHOMHKA

-1 001ast Teopusi CUCTEM

S: Kubepnetuka — 3710 ...

- HayKa O B3aMMOOTHOIICHHUSAX >KUBBIX OpPraHU3Max ¢ OKpYXKaroliei cpenoi

-1 TeopeTHuyeckas MHpopmaTHKa

- HayKa, U3ydJaromias npo0jaemMbl aHaJIN3a U CUHTE3a CUCTEM

+! Hayka 00 00IIMX 3aKOHOMEPHOCTSIX IPOLIECCOB YIPABICHUS U Nepeadun HHPpOpMaluu B
MalIHaX, )KUBBIX OpraHU3Max 1 00IIeCTBE

S: OcHoBaTeNns MU CUHEPTeTUKU SIBJISIFOTCS ...
+: I'. XakeH
I'. Mennens

+: W. llpuroxxun
-: H. Moucees

%

Baxuelimas QyHKIMS COBpEMEHHON CUHEPTETUKH
00BSICHEHHE TIPOUCXOXKICHHS )KU3HU U3 HEXKUBOTO BEIIECTBA

x

HWHTCrpaliysl HAYYHOT'O 3HAHUA
-. aHaJiu3 caMOOpraHu3aliuu XUMHUUYCCKHUX MOJICKYJI
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S: KubGepHeTndeckas OCHOBAa MEXaHM3Ma CaMOOPTraHU3aIuN
- LEJOCTHOCTh CUCTEMBbI

- CaMOBOCIIPOU3BO/IAIIASCS OTPHUIIATETIbHAS OOpaTHAs CBS3b
+! CcaMOBOCTIPOHM3BO/ISIIASCS MOJIOKUTEIbHAS 00paTHAas CBS3b

S: 3amaua co3maHus UCKYCCTBEHHOTO pa3syMa (MHTEJUICKTa) 3aKIF0YaeTCA B ...
+! TEXHUYECKOM MOJICIIMPOBAHNUN (DYHKITUH YEIOBEUECKOTO MO3Ta

-: CO3JJaHUHN HCPBHLIX KJICTOK MO3Ta YCJIOBEKA U3 CUHTCTUYCCKUX MAaTCPHUAJTIOB
-1 CO3/IaHUU MBICIIAIINX MAITUH

-: pa3BUTHH POOOTOTEXHUKHU

S: IIpobnema UCKYCCTBEHHOTO pa3yMa (MHTEIUICKTA). . .

+! KOMIUIEKCHas mpobiema Ha cThike punocoduu, kubepHeTuKH, HeHPOPU3NOIOTHH U IPYTUX
HayK

-: mpo0JieMa YMCTO TeXHUYECKast

-1 OJIHA W3 33/1a4 CHHEPTCTUKH

-: HpaBCTBEHHas npobiieMa

S: Camoopranuzarus — 370 ...

-2 TIPOIIECC CaMOYTIPaBIICHUS

-: OpraHu3aIus JeSTSIIEHOCTH 32 CYET COOCTBEHHBIX PECYPCOB

+! IpolLIeCC CaMOINPOU3BOIBLHOTO MEPeXoa CUCTEMbI Ha KAUeCTBEHHO HOBBIN YPOBEHB
-: OpraHu3aus

S: CunepreTtuka — 3710 ...

-: OMonoruyueckas HayKa O KOJUICKTUBHOM IMOBCACHUH KHUBOTHBIX

-: pETUTHO3HOE YYEHUE O COTBOPEHUH MUpa borom u3 Huuero

-: Hayka 00 OTHOIICHUSAX PACTUTENBHBIX U )KUBOTHBIX OPTAaHU3MOB C OKPY)KAIOIIEH cpenoit
+: Hayka 00 0OIIMX MPUHIIMIIAX CAMOOPTaHU3aIMU CHCTEM

S: Teopuro mHpOpMaIIH pazpadboTa:
- Apucrorens

+: H.Bunep

-: K.Illennon, A.Konmoropos

- JI. don bepranandu

S: Obmas Teopusi cuctem Oblia pa3paboTraHa:
- Apucrorenb

-: H.Bunep

+: K.Illennon, A.Kommoropor

-2 JI. ¢pon bepranandu

S: OuH U3 OCHOBOIIOJIO)KHUKOB KMOEPHETUKU:
- Apuctorenb
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+ H.Bunep
-: K.Illennon, A.Konmoropos
-: JI. pou bepranandu

S: NneanbHoe KOHEYHOE COCTOSIHUE, K KOTOPOMY CTPEMHUTCS CUCTEMA B PA3BUTHH ...
-: oudypkamms

+. aTTpakTop

-2 (pa3oBbIil IEpEXO]T

-2 KODBOJIIOIIHS

S: Kputnueckoe cocTosTHUE CUCTEMBI, KOTJ]a CUCTEMA CTAHOBUTCSI HEYCTOWYMBOM, BOSHUKAET
HEOIPEICIEHHOCT: CTAHET JIM COCTOSIHUE CUCTEMBI XaOTHYECKUM WJIM NIEPEUIET Ha HOBBIN
YPOBEHb YIOPSIIOYEHHOCTH ...

+: Oudypxauus

-1 aTTpakTop

-: (a30BBIN TIEPEXO/T

-1 KODBOJIIOITUS

S: budypkamus — 3710 ...

- MEXaHU3M NPUCTIOCOOJICHHUS )KUBOTO OpraHu3Ma K H3MEHEHUSIM BHEIITHEW CpeIbl

+! MOMEHT Pa3/IBOCHHS B TPACKTOPUH JBMKEHUS CUCTEMBI, B KOTOPBIH HEBO3MOYKHO TOYHO
MpeCKa3aTh JalbHEHIIIee HAlTPaBIcHHE € TBUKCHUS

- 0COOGHHOCTH aTOMa K 00pa30BaHUI0 XUMHYECKHX CBSI3CH

-: Ipe/IeTIbHOE HEYIOPSA0YEHHOE COCTOSIHUE CUCTEMBI

S: DHTpomus — 31O ...

- 0c000€ COCTOSHUE HIIEKTPOMArHUTHOTO TIOJISI IIPH OTCYTCTBUU BO3OYXKICHUS

-: SIBJIGHHE caMopacraja siiep aTOMOB HEKOTOPBIX XUMHUYECKUX JIEMEHTOB

- HEINpPEepBIBHOE, CBA3aHHOE, IIEIOCTHOE €IMHCTBO TOUEK, YHCEN WIH (PU3NIECKUX BETUUNH
+. Mepa BHYTPEHHEH HEyNOpsI0YCHHOCTH BCEX MPOILIECCOB, MPOUCXOAIIINX B 3aMKHYTHIX
cucTeMax
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PABOTA C HEPUOAUYECKUMU U3JAHUSAMMN.
Ilepuoauyeckne u3JaHMA — 3TO CepHAJbHBIC M3JaHHMsA, BBIXOASIIIHE Yepe3
omnpeJesieHHbIe NPOMEKYTKHM BPEMEHH, € IOCTOSIHHBIM [UI KAaKI0I0 rojAa
YHCJI0M HOMepoB. PaGora ¢ mepuMogHYeCKMMH HCTOYHMKAMH CYIIECTBEHHO
JAOIOJIHAET HCHOJAb30BAHHE Y4YeOHbIX MOCOOMi, MOHOrpaguii M HAYYHBIX
TPYAOB, TAK KaK B HHUX COJACP:KUTCHA €MKOe, aKTyaJlbHOe M COBPEMEHHOe
ocBelleHHe (PYHIAMEHTAJBHBIX HAay4YHbIX mpodaem u  BompocoB. K
NepHOJIMYECKUM W3JAHUSM TAaK)Ke NPUMEHSIOTC TpeOOBaHUSI HAYYHOCTH,
AOCTOBEPHOCTH, AKTYAJBHOCTH M IPU3HAHHOCTH B HAYYHOM MHpe.
34/[AHUE:
- O3HAKOMMECH C NPEONONHCEHHLIMU HAYUHLIMU CIMAMbAMU, 83AMbIMU U3 PASTUYHBIX
HAYUYHBIX JCYPHANOB,
- ucnonvsyume ux 011 pabomvl HA CEMUHAPCKUX 3AHAMUAX U BbINOJIHEHUs
CamocmosamenvbHou pabomul;
- CAMOCMOSIMENbHO UCNONb3YUMe Nepuooudeckue UCMOYHUKU O/l C80ell HAYYHO-
uccne0o8amenbckol pabomeol

O PNJITIOCOPCKHUX OCHOBAHUAX CUHEPTETUKUA
Crenun B.C., akademux PAH

OnyoaukoBano B: @uiaocodusi u cuHepreTuka //
http://spkurdyumov.ru/philosophy/o-filosofskix-osnovaniyax-sinergetiki-v-s-
stepin/

Meodicoucyuniunaprocms U MPAHCOUCYUNTUHAPHOCIL — He  NPOMUBOpeyuam  Cmamycy
CUHepcemuKu Kaxk ocoboil 0ucqunﬂqul. B osmom xauecmee ona cecoous KOHCmumyupyemcs, u ¢
IMuUM CB84A3AHbI ducxyccuu OMmHocumeslbHo ee mecma 6 CO@peMeHHOZZ cucmeme Hayk. OHa
00JIHCHA OYepMUMb C8OI0 NPEOMEMHYI0 00]1acmb, ONPedeums CUCMeMy MemoOO0N02UYeCKUX
NPpUHYUNoOs MCC]Z6008CZHM}Z U GKIIOYUMb UX 8 COCMAB CIONCUBULECS CUCTIEMbL HAY4YHO2O 3HAHUAL.

s Toro utoObl Hamie OoOCY)KJIE€HHUE HOCWIO KOHCTPYKTHBHBIM XapakTep, HaJ0 YTOYHUTh
HNCXOOHbIC METOO4OJIOI'M4YCCKUC IIOHATHS. TepMI/IHbI ((MG)K,Z[I/ICI_[PIHHHHapHLIfI)) nu «
TPAHCAMCUUIUIMHAPHBIN» MPUMEHAIOTCS 4Yalle BCEro MHTYUTHBHO. M Ha 3TOM ypoBHE OHH
TPYIHO pasznuuuMbl. HyXeH mnpenBapUTENIbHBIM aHaIM3 COOTBETCTBYIOLIETO YIOTpeOIeHUs
TepMUHOJIOTHH. K MEXIUCIUIUIMHAPHBIM HAayKaM MBI OTHOCHUM, HaIllpuMmep, OHOXUMHUIO,
O0uopu3uKy, T.e. HAyKHd, B KOTOPHIX HPUMEHSIOTCS TOHATUHHBIE CpPEACTBA M METOJBI,
BBIpAaOOTAaHHBIE B Pa3HBIX NHUCIHMIUIMHAX W CHHTE3UPYEMbIC B HOBOW HAayKe ISl PEIICHHS e
CHGI_[I/I(bI/I‘-IeCKI/IX 3a7a4. 3TI/I 3aJa4uu MNPUHOHUIIHAAJIBHO PCIIaCMbl TOJIBKO € HCIOJB30BAHUCM
CHHTC3a MMO3HAaBAaTCJIbHBIX CPEACTB, 3aAMMCTBOBAHHBLIX M3 Pa3HBIX AWUCHUILIIWH. Yro ke KacaeTcs
TCPpMHHA «TpaHCI[I/ICL[I/IHJII/IHapHLII\/'I», TO MOXHO BBIACINUTH ABa OCHOBHBIX €I'0 CMBbICJIA. HepBLIﬁ
o0o3HayaeT BHCHAY4YHbIC 3HAHUSA, BBIXOAAIIUC 3a PaMKH CJIOXKHBINHNXCA HAYYHBIX OUCHUILIWH,
HO MPUMCHACMBIC npu MOAACPIKKE )41 9KCIICPTU3C HaYYHO-TCXHUYCCKUX nmporpamMmm
(mosmuTyeckne MOTHBHEI, pekiama B CMU, BHeHaydHbIE KOMITOHEHTBI ATHYECKON SKCIIEPTHU3bI U
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T.A.). B 2TOM 3HaueHWM TEPMUH «TPAHCAMCLUMIUIMHAPHBIN» HCIOJIB3YETCsA, HaIPUMED,
HeMeukuMu ¢unocopamu texHuku (bexman, I'proHEBOB) MPH XapaKTEPUCTHKE COBPEMEHHOMN
TEXHOHayku. HO 3TOT TepMUH MOXET NPUMEHATHCS U B JpyroMm cmelicie. Hampumep, s3bik
MaTeMAaTUKHU, Oyay4H s3bIKOM 0COOOH Hay4HOH NUCLMIUIMHBI, OJHOBPEMEHHO HCIIOJIb3YeTCsl BO
MHO)KECTBE JIpyIMX HAayK M B MHXEHEPHO-TEXHOJIOTMYECKON JESITENBHOCTU. YMECTHO
HallOMHMUTbH BbICKa3biBaHue Puuapna deiiHmana, yTo MaTeMaTHKa OOJbllle YeM Hayka, OHA —
S3bIK HayKd. B 3TOM 3HAUu€HMM MOYKHO TOBOPUTH O TPAHCAUCLUIUIMHAPHOCTU MAaTEMATHUKH.
3nech peyb HAET YXKE HE O BHEHAyyYHOM 3HAHMM, a O TPAHCAUCUMIIMHAPHOCTH Kak
XapaKTepUCTHKE OJHOTO0 W3 S3BIKOB Hayku. CHHepreTtuka, OECCIIOPHO, MPUHAMICKUT K
MEXIUCIHIIMHAPHBIM HAIMPABJICHUSAM HAayKH, U B YEM-TO OHA CPOJHH MAaTEMAaTHKE, TOCKOJIBKY
€e A3BIK HAUMHACT MPUMEHSATHCS B CaMbIX DPA3JIMYHBIX oOsacTsaxX 3HaHus. [loaToMy TepmMuH
«TPAaHCAMCLUUIUIMHAPHBIA» B €ro BTOPOM 3HAYEHUMM MOXET OBbITh MNPUMEHUM U Ui
XapaKTEpUCTUKU CUHEPTETUKH.

MeXIUCIUIUITMHAPHOCTD U TPAHCAUCUUIUIMHAPHOCTD HE IIPOTUBOPEYAT CTAaTYCy CHHEPIETHUKH
KaK 0CO0OH NUCIHMIUIMHBEL. B 3TOM KadecTBe OHA CEroJHs KOHCTUTYUPYETCS, U C 3TUM CBSI3aHBI
JUCKYCCHH OTHOCUTEINIBHO €€ MECTa B COBPEMEHHOM cucTeMe HayK. OHa JOJDKHA OYEPTUTH CBOIO
MPEIMETHYIO 00JacTh, OMPEACTUTh CUCTEMY METOAOJOTHYECKUX NPHHIUIIOB UCCIICAOBAHUS U
BKJIFOUUTh UX B COCTaB CJIOKUBLIEHCS CUCTEMBI HAYYHOT'O 3HAHUS.

Pemenue oTux 3a1a4y 03Ha4aeT:

. IOCTPOEHHE OCOOOM KapTHUHBI HUCCIEAYEMON PEeaTbHOCTH (IUCLUIUIMHAPHOM
OHTOJIOTMH CUHEPTEeTUKN),
. (hopMHUpOBaHKE U/I€ATIOB U HOPM CHHEPreTHYECKOro HCCleoBaHus (MaeaaoB

U HOPM OOBSCHEHUS U OIMCAHHs, TOKAa3aTeJIbHOCTH W OOOCHOBAaHUS, CTPOCHHS H

MOCTPOCHHUS 3HAHMUIA),

. pa3paboTKy GUIOCOPCKUX OCHOBAaHUN CHHEPreTHUKH, O00ECIICYMBAIOIINX
000CHOBaHHE €€ KapTUHBI HCCIETYyeMOl PEalbHOCTH, a TaKkKe €€ METOJOJIOTUYECKUX
YCTaHOBOK, BBIPAYKAIOIINX MTPUHSATHIC U/I€ATBl © HOPMBI HICCIICTOBAHMS.

OHTONOTUS CHHEPIeTUKH CTPOUTCS TOCPEACTBOM 0CO000M  cucTeMbl — abOcTpakiuit
OTOXKJIECTBIISIEMBIX C PEabHOCTHIO, TAKUMHU KaK «HEJIMHEWHBIE CPEIbD», «TMHAMUYECKUNA Xaocy,
«Oudypkanum», «koomepatuBHbie 3PPekThl», «dpakTans». I[locpencTBoM uX co3gaeTcs
MpeCTaBleHHEe 00 OOIIMX CHCTEMHO-CTPYKTYPHBIX XapaKTePUCTUKaX ee TpeaMera. OTH
MpPeICTaBICHUs] OPTaHU3YIOT B LIEIOCTHOCTh MHOTO0OpAa3HbIE MOJENH (TEOPETHUYECKUE CXEMBI),
MHOTHE W3 KOTOPHIX OBLTM paHee CO3[aHbl B JAPYIHMX HayKaX — B (M3UKE, XUMHH, OHOJIOTHH,
HSKOHOMHKE, HCTOPHM, TEXHMUYECKHX HayKax. Pa3HeceHHble IO pa3HbIM JIUCLUIUIMHAM OHHU
OpraHHU3yITCA B HOBYIO CHCTEMY OJjlarojjaps co3/1aBa€éMoil B CHHEPIeTUKe KapTHHbBI PEaIbHOCTH
(IMCUMIIIMHAPHONW ~ OHTOJIOTMM). JTa  KapTUHa  OOBIYHO  O0O3Ha4yaeTcss  MOHATHEM
«camoopranuzanusy. [lonsaTue B npuHIMIe T0BOJBHO paciuibiBuaToe. Ho korna ero HaumHaroT
YTOUHSATh, BBOJSATCS MPEICTABICHHS O MOPSAIKE U Xa0Ce KaK COCTOSHUSAX TOMeocTasa (IOpsa0K)
1 (a30BbIX EPEXO0JIOB OT OJIHOTO THIIA TOMEOCTa3Mca K IPyroMy uepe3 AMHaAMUYECKUI Xaoc.

Bce a1 npescTaBieHusl CHHEPreTHUYECKOM KapTUHBI UCCIIEAYeMOM peaibHOCTH BBOIAT 00pa3
MpeIMeTa KCCIIeI0BaHus KaK CII0KHOM, camopasBHBarolieiics cucreMbl. CHHEpreTuka u3ydaer
3aKOHOMEPHOCTH TakuX cucteM. OHa M30BITOYHA MO OTHOUICHHIO K TE€M 3a/adaM, B KOTOPBIX
MO>KHO a0CTparupoBaThCsl OT Pa3BUTHUS CUCTEMbI U ()a30BbIX MEPEX00B (2 TAKHUX 3a/lay B HAyKe
MHOXkecTBO). Ho M pa3BHBaroImuecs: CUCTEMbl B CHHEPIeTHKE H3Y4YalOTCsl ¢ OCOOBIX IMO3UIIMM.
Omna fenaer akIeHT Ha UAeAX LEeJIOCTHOCTH, CIOXKHOCTU B IPOTUBOBEC UAESIM dJIEMEHTapu3Ma U
penykuumonuama. Kaxnpli U3 3TUX NOAXOAOB  (XOJMCTCKUH U DJIEMEHTAPUCTCKHI)
MPEICTaBISAIOT CcO00M cuibHble wHIeanu3anuu. Ho OHM MOryr OBITh pPaccCMOTPEHBI Kak
nononHUTenbHble (B cMbicie H. Bopa), HeoOXoauMmble Ui MOJHOTHI OMUCAHMS IPOLECCOB
caMoOpa3BUTHsA. AKIEHTUPYSd XOJHMCTCKME AacleKThl, CHHEpPreTMKa pacKpblBaeT  psf
CYILIECTBEHHBIX 3aKOHOMEPHOCTEHN CaMOpa3BUBAIOLIUXCA CUCTEM. B 3TOM ee JOCTOMHCTBO, HO B
3TOM U €€ TPaHHMIIbI.
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DKCMaHCHUsl CHHEPTeTHYECKUX METOAOB B pa3inuHble HayKu 3((eKTUBHA TaM U TOTJA, TA€ U
Korja TpeOyeTcs y4YdThIBaThb CaMOpPa3BUTHE, €ro HHTErpajbHbIE XapaKTEpPUCTUKU U
3aKOHOMEpHOCTH. HenocTtaTouHo mIPOCTO KOHCTAaTUPOBATh, 4YTO HMMEET MECTO IIEPEHOC
CHUHEPIreTUYECKUX METON0B B pa3IM4YHble HAyKH (CCBUIKM HA MEXIUCUUIUIMHAPHOCTh U
TPaHCAMCUUIUIMHAPHOCTh CHHEPTeTUKHU YacTO HE BBIXOJAT 32 PaMKHU 3TOHM KoHcTaTanuu). Ho 3To
JUIIb TepBbli mar. BropblM maroM aomkeH ObITh aHaiu3, CBSI3aHHBIA C IOCTaHOBKOM
poOIEMBI: TI0YEMY BO3MOKEH TAaKOi EPeHOC, KAKOBBI €I0 OCHOBAaHUS?

TpaHcisiuss METOJOB MpPEANOJaraeT IPeABapUTEIbHOE BHUACHUE CXOJCTBA IMPEAMETHBIX
obnacTeif, C KOTOPHIMH  CKOpPpEIMpOBaH  METOJA. OTO  BHUACHHE MOXET  OBIThH
HEOTpe(IEeKTUPOBAHHBIM, UHTYUTUBHBIM, HO OHO BXOJIHUT B TO, YTO Ha3bIBA€TCSI NOHUMaHHEM
MeTo1a. B Hayke Takoe BUJICHUE ONPEACIIAETCS HAYYHOM KapTUHOW MUpA.

CuHepreTvka CeroaHs CTOUT HE TOJIBKO Mepe] MPOoOIeMOi CO3/TaHNsI CBOCH NUCIMILUIMHAPHON
OHTOJIOTHH, KOTOpas BBIPAXKAETCA B COOTBETCTBYIOLIUX OHTOJOTMYECKUX IPUHIUIIAX, HO U
nepes npo0aeMoil BKIFOUEHHs 3TUX MPUHLIMIIOB B HAYYHYIO KapTuHy Mupa. OHa IpeTeHayeT Ha
TO, YTOOBI CTaTh AAPOM OOIIEHAYYHOM KapTHHBI MuUpa. VI B 3TOM COCTOUT OJIMH U3 Ba)KHBIX
aCIIEKTOB OCHOBAaHUM €€ MEXAMCLMIIMHAPHOTO M TPAHCIUCLUIUIMHAPHOIO craryca. MIMeHHO
BOKpPYT 3TOH NpO0JIEMAaTUKH, 110 CYHIECTBY, U Pa3BEPTHIBAIOTCS AUCKYCCUU OTHOCUTENIBHO MECTa
CHUHEPreTHKU B CUCTEME HAaydyHOro 3HaHUs. Ee HempusaTHe HEKOTOPBIMU KPUTHKAMH OTHOCHUTCS
HE K €€ KOHKPETHBIM MOJENSIM, a K MpPOorpaMMe BKIIIOUEHUS €€ NMPUHIMUIOB B OOIIEHAYyYHYIO
KapTHHY B KaY€CTBE CUCTEMOOOPA3yIOLIETo sIpa.

TpynHocT B peanu3allid 3TOM IMPOTPaMMBI CBSI3aHBI C IEPEOCMBICICHHEM OCHOBAaHUU
MHOTMX HayK. B 4YacTHOCTH, BaXKHO NpPEJCTaBUTh H3ydyaeMble UMH OOBEKTHl B KauecTBE
OTKPBITHIX TIPOIIECCYalbHBIX CHUCTEM. B ¢u3uke »Ta mporpamma Obuta mpemioxena W.
[lpuroxunsiM. M3BecTHO, 4TO OH nepedOpMyIMPOBaT TEPMOAMHAMHUKY, NPEACTaBUB
HECTAI[MOHAPHBIE COCTOSHUS, (KOTOpPbIE TPAJUIMOHHO PAacCMaTPUBAIHUCH KaK BbIPOXKJIEHHBIN
ciyyaill cTallMOHapHbIX) B KauecTBe OaszucHbIX. W. IlpuroxuH HameTwn ¢ 3THX HO3MLUH
BO3MOJKHBIE HOBBIE HHTEPIIPETAIIMN KBAHTOBO-PEISATHBUCTCKOW (HU3NKK M KocMmojoruu. Ho 3Ty
paboTy erie NpeJCTOUT MPOAEaTh.

CXoJiHbIE TPOrpaMMBbl «IIPOLIECCYATIbHOTO BUJEHUSI» BO3HUKAIOT U B IPYI'MX HayKax, HO TIOKa
9TH NPOrpaMMbl HaXOAATCS JIUMIIb B HAYaJIbHOW CTaNK CBOEH peaanu3aly.

CeroniHs pa3BUTHE COBPEMEHHOI HaydyHOU KapTUHBI MUpPa Kak (OpMBbI CUHTE3a JOCTUKEHHUM
pasNMYHBIX JUCHMIUIMH TpOTEKaeT B pycie uaed 11odanbHOro  (YHHBEPCAIBbHOIO)
3BONIIOIIMOHU3MA. OH COENMHSET UAEH 3BOJIOINUM M CUCTEMHOTo BuAeHMs. Britodenue unei
CUHEPIeTUKU B JTOT IIPOLECC INPEACTaBIAETCA BECbMa OPraHUYHBIM. TPYIHOCTU COCTOAT B
COCTBIKOBKE TPEX OCHOBHBIX OJIOKOB KAPTHHBI MUpPa — IpPEICTABICHUI O Pa3BUTHH HEKUBOUN
IPUPOJBI, KUBOW MPHUPOABI U oOIiecTBa. MeXIy HHUMH CYIIECTBYIOT CBOErO poJia JIaKyHBI,
TpeOyrolne JOMOJHUTEIBHOIO aHaiu3a. BO3MOKHO, MPUMEHEHHE CHHEPTeTUYECKUX HAeH u
METOJIOB JJaCT HOBBIM UMITYJIbC 3TOMY aHanu3y. M eciau 310 nmpousoiiieT (a B 3TOM HalpaBiIeHUN
y’K€ eCTh OOHaJeXHUBAIOIIME PEe3yJbTaThl), TO MPUHUUIBl CUHEPT€TUKH OPraHUYHO BOIAYT B
AJIpO OOIEHAYYHOM KapTUHBI MUDA.

@opMHUpPOBAaHNE OCHOBAaHWUM CHUHEPIeTHKM U €€ TPAHCAMCIUIUIMHAPHOIO CTaTyca BKIIOYAET
MHOXecTBO  (unocodpckux mpobsem. OHHM  cBA3aHBI € ITOHMMAaHHEM OCOOEHHOCTEH
CaMOpa3BUBAIOUIMXCS CUCTEM M METOJOJIOTMYECKMX IPUHLHUIOB MX aHanusa. IIpexae Bcero —
3TO mpobiieMa HOBOTO CMBICIAa KaTeropuil, oOeclneYrBaOIMX BHJICHHE U IOHHUMaHHUE
camopasBuBaronuxcsi cucrteM. Ha 3Ty Temy A yxXe mmcal, IO3TOMY CXXAaTO HAallOMHIO, 4TO
umeercs B Buay. CaMOpa3BUBAIOIIMECS CUCTEMbI BAXKHO OTJIMYATh OT MPOCTHIX (MEXaHUYECKHX)
U OT CJIOKHBIX CaMOpPETyIMpYoIuXcs cucteM. Kaxas u3 HUX U1 CBOErO0 OCBOEHUs Tpedyer
0c000i1 KaTeropuanbHOM CETKH. DTO — pa3IMyHble MOHMMAHUS YacTH M LEJOro, BEId U
Ipouecca, B3aUMOJCHCTBHS, NPUYMHHOCTH, IMPOCTPAHCTBA W BpeMeHHU. JlI1 MasbIX CHUCTEM
JIOCTaTOYHO II0JIaraTh, YTO L€JI0€ MOXET OBbIThb ONMCAHO CBOMCTBAMM 4YacTed U HX
B3aMMOJICHCTBUAMH, YTO 3JIEMEHThl BHE LIEJIOTO U BHYTPH €ro 00J1aJai0T OAHUMHU U TEMHU Ke
CBOMCTBAaMM, YTO BEIU €CTh HEYTO NEPBUYHOE 10 OTHOUICHUIO K B3aUMOJCHCTBUAM, KOTOPBIC
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ONMCHIBAIOTCS KaK BO3JEHCTBUS OJHOM BEIIM Ha Jpyryro. [IpHYMHHOCTH TpakTyeTcs Kak
JKECTKHMM JIAIIaCOBCKMM JAeTEepMUHU3M. [IpOCTpaHCTBO M BpeMs MOJararoTcs KaK BHEHIHEE I10
OTHOILIEHUIO K CHCTEME, KaK apeHa, Ha KOTOPOM pa3bIlPbIBAIOTCS IPOLECCH! B3aUMOAECHCTBUS
BEIlCH. JTa KaTeropuaibHas CeTKa JOMUHUPOBAJa B MEXaHUKE M ObLIa OCHOBON MEXaHUYECKOU
KapTUHBI MUPA.

JI1st CIOKHBIX CaMOPEryIupPYIOIMUXCS CUCTEM CMBICIBI KaTETOPUM M KaTeropuaiabHas CeTKa
UX OCBOEHHUA yXe€ MHas. Takue cCUCTEMbl UMEIOT YPOBHEBYIO OpraHM3allMI0O, OHU BKJIIOYAIOT B
CBOM COCTaB TOJCHCTEMBI CO CTOXaCTUYECKHMMM B3aWMOJCHCTBUSAMM DJJIEMEHTOB U
MH(POPMAIIMOHHO- YIPABJISIOMUN OJIOK, ¢ mepeaayeil HHGOpMaluu OT HETro K IMOJACUCTEMaM U
OOpaTHBIMU  CBSA3SIMH, OOECIEUMBAIOIIMMHU BOCIPOM3BOAMMOCTh CHUCTEMBI KakK IIEJIOTO.
Kareropum yacTu u 1en0ro 3/1eCh MU3MEHSIOTCS — MOSABISAETCSA M€ CUCTEMHOIO KauecTBa, HE
CBOJIUMOTO K CBOMCTBaM 4acTed. Benip mnpencraeT kKak BOCHPOM3BOMSIIMICA TMpoILiecC.
JlarulacoBckass ~ NPUYMHHOCTh  NPUMEHSIETCS  OIPAaHMYEHHO W JIONOJIHAETCS — Mjeei
«BEPOSITHOCTHOW MPUYMHHOCTHY. KaTteropuu npoctpaHcTBa U BpeMEHH Take 00peTaroT HOBBIM
cMmplci. Hapsny ¢ BHEMIHMM INPOCTPaHCTBOM-BPEMEHEM BBOAMTCS TIOHSATHE BHYTPEHHETO
MIPOCTPAHCTBA-BPEMEHHU CUCTEMBI. DTH HOBBIE KATErOPUAJIbHBIE CMBICIIBI BOSHUKAJINA B HAyKe XX
B. — B OMoJIOTHH, KHOEPHETUKE, OTUYACTH B KBAHTOBO-PENIATUBUCTCKON u3uke. Ho nist ocBoeHus
CIOKHBIX CaMOpAa3BUBAIOIIMXCA CHCTEM M 3TUX KATErOPHAJIbHBIX CMBICIOB  TakKke
HEOCTaTOYHO. 37ech (OpMHUPYETCsl HOBasi KaTeropuaibHas ceTka. Pa3BuBaronuecs CHCTEMBI B
KauecTBE CBOETO acleKTa BKJIIOYAIOT MPEACTABICHUS O CAMOPETYISIUN (TOMEOCTa3uce), HO He
CBOIATCA K HUM. VX sBOMIONMsA CBsi3aHAa C U3MEHEHHMEM THIIA CaMOPETYJISALMH, IIEPEX0I0M OT
OJIHOTO THWIIAa TOMEOCTa3uca K JIPYyroMy. OTH CHCTEMBI OTKpPBITbIE, OOMEHUBAIOLIHECS
BEIICCTBOM, DHEPTUei U MHPopMaIuel ¢ oKpykaroten cpenoi. [l HuX XapakTepHa uepapxus
YPOBHEBOWM OpraHM3alliy 3JIEMEHTOB, MOSBICHUE IO MEpPE Pa3BUTHSA HOBBIX YPOBHEW C HOBOWU
muddepeHranmeil cucTeMsl Ha ToACHCTeMBbI. [Ipyu 3TOM KakK[Ibplii HOBBI YPOBEHb OKAa3bIBAET
oOpaTHOe Bo3jelicTBUE Ha paHee C(HOPMUPOBABIIMECS, BHAOU3MEHSET HX, M CHUCTeMa
(GyHKIMOHHPYET Kak HOBoe Iienoe. llosiBieHrne HOBBIX YpOBHEHW OpraHW3alliil M TEpexoia K
HOBOMY THUITy TOMEOCTa3uca MPOUCXOJUT YEPE3 COCTOSHUS AUHAMUYECKOI'O Xaoca, MOSBICHUE
ToYeKk OMdypkanuu, B KaXIOW M3 KOTOPHIX BO3HHKAET CIEKTP IMMOTCHIHAIBHO BO3MOXKHBIX
HanpaBJIiCHUA  pa3BUTUS CHCTEeMbl. B  3TOM  OTHONIEHMM  MOXHO  CKa3aTh, 4YTO
CaMOpPa3BUBAIOIINECS CHCTEMBI 0053aTEIIFHO 00JIaAal0T CHHEPTETHYECKUMH XapaKTEPUCTHKAMH.

KareropuanbHas ceTka, HeoOxoaumas [Uisi TOHMMAaHHUS ¥ OCBOCHHUS TaKUX CHCTEM,
MIPENINOoaracT HOBbIE CMBICHBL. YK€ HEAOCTATOYHO 3a(hUKCHPOBATh HAJIHMYKME 0COOOro CBOMCTBA
LIEJIOT0, HE CBOJAMMOrO K CBOWCTBaM dYacTedl (CHCTEMHOE KadyecTBO), HEOOXOAMMO I00aBHUTh
U0 M3MEHEHMs] CUCTEMHOIO KauecTBa (IOSIBJIEHHE HOBBIX YIPABIAIOIIMX NapaMeTpoB) B
mpouecce pa3BuTHs cucTeMsbl. [IpoleccyanbHOCTh BBICTYIIAET HE TOJIBKO KaK BOCIIPOM3BOJCTBO
ONPEJIEICHHBIX Ka4eCTBEHHBIX COCTOSHUM, HO M KaK IEPEeX0J] OT OAHOTO KAaueCTBa K JPYrOMY.
Pacmmmpserca kareropuss NPUUMHHOCTM — HapsAQy C JIaINIACOBCKOM M BEPOSITHOCTHOM
NIPUYMHHOCTBIO BaXXHOM CTAHOBHUTCS HJed LEJIEBOM MNPUYMHHOCTH . BeposTHOCTHas
IIPUYMHHOCT OOPETaeT HOBOE COAEP)KaHUE B CBSA3M C M3MEHEHHUEM BEPOSTHOCTHBIX MEp IpH
MOSIBJICHUMH HOBBIX YPOBHEH MepapXWU U MX BO3JEHCTBHUS Ha paHee cioxkusiuecs. Kareropuu
IIPOCTPAHCTBA M BPEMEHHU BKIIIOUAIOT HE TOJBKO IPEACTABICHUE O BHEIIHEM U BHYTPEHHEM
MIPOCTPAHCTBE-BPEMEHH, HO U 00 M3MEHEHHUH IOCIEIHEro MO0 MEpEe 3BOJIOLUU CUCTEMBI (HUes
orepaTopa BpeMeHH, npennokeHHas M. IIpuroxuHsIM BIOJHE COIIACyeTCs C 3TUMHU HOBBIMU
CMBICJIAMH).

Hekotopble 0COOEHHOCTH 3TOH KaTeropHaJbHOW CETKH OBLIM B TEPBOM MPUOIMKEHUU
ONMCaHbl B rereyieBckoil auanextuke. OrnpeneneHHble KOHKPETU3allUd B Hee ObLTM BHECEHBI
HamuMmu ¢mitocopamu B 70-X rogax mpH HMCCIEIOBAHUU JMAJCKTHKH ecTecTBo3HaHus. Ho
CErofiHsI MOXKHO M HYXHO MPOJOJDKUTH 3Ty pabory. CuHepreTHka AaeT IJs 3TOr0 HOBBIH
Matepual, TpeOyroumii (uIocoPpcKoro ocmbicicHus. Hampumep, TO, YTO B JHUAJCKTHKE
TPaJULIMOHHO O0003HAYaOCh KaK «CKa4yOK», «IEpepbIB IOCTENEHHOCTH», CBS3aHHBIN C
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BO3HUKHOBEHHEM HOBOTO KadecTBa, B CHHEPreTHKE pACKPBIBAETCS YEpe3 XapaKTepUCTUKU
JTMHAMAYECKOTO Xa0ca, BOSHUKHOBEHHE CTPAHHBIX aTTPAKTOPOB M KOOIIEPATUBHBIX (P PEKTOB.

HccnenoBanue CTpaHHBIX aTTPAKTOPOB IOCTAaBWIO B HOBOM CBETE U MpOOJIEMy LEIeBOM
MPUYMHHOCTH, PacCUIMpsAs MOHITHE ACTEPMUHM3MA NPUMEHHUTENIBHO K CaMOpa3BHUBAIOIIUMCS
cucTeMaM.

DKCIUTMKAIHS HOBBIX CMBICIIOB KAaTETOPHA BBICTYIAET YCIOBHEM OOOCHOBAHWS CHHEPTETUKU
KaK siipa oOLIeHayyHO! KapTUHBI MUpa. be3 3Toro TpynHO NOCTUTHYTH IMOHMMAHUS CPEIH TEX
MPECTaBUTENCH HAYYHBIX TUCIHUIUINH, KOTOPhIE MPUBBIKIA BUIECTh MUP CKBO3b MPU3MY HHBIX,
MeHee OOraThlX KaTeropHalbHBIX CMBICIOB, JOCTaTOYHBIX JUIS OCBOGHMs OoJiee MPOCTHIX
CUCTEMHBIX 00BEKTOB, UYeM T€, C KOTOPHIMU UMEET JIeJI0 CHHEPTeTHKA.

Tax Bcerma ObUIO B HCTOPUHU HAYKH NPH TOSBICHUM HOBBIX TEOPUN M KOHUEHIMN, KOTOpPHIE
BHOCHJIM KOPPEKTUBBI B MPEXKHIOI KapTHHY MUpa. ¥YMECTHO BCTIOMHUTH CIIOPBI BOKPYT MOHSATHS
MpUYUHHOCTH Mexnay bopom u OiiHmreliHOM Ha CoOJBBEEBCKMX KOHIpEccax B 3IIOXY
pa3paboTKK KBAaHTOBOW MeXaHUKHU. BeposTHOCTHas MPUYMHHOCTH HE Cpa3y BOILIa B apceHas
HayKd. DUHINTEWH, HalpuMep, Iojaraji, 4To OHa BOOOIIE IMOAPBIBAET WICI0 JIETEPMHHU3MA
(«bor He urpaet B KOCTHY).

Pa3pabotka pumocopckux OCHOBAHWUN CHHEPTEeTUKU — 3TO TMOJIE COBMECTHOW aHATMTHYECKON
paboTel (prtocohOB M YYECHBIX CIEIHAIMCTOB Pa3IMUHBIX o0nacTedl 3HaHWA. JTa padota
BKJIIOYa€T HE  TOJBKO  OCMBICICHME  OHTOJOTMYECKMX  KAaTEerOpHaJbHBIX  CTPYKTYp
CaMOOpraHu3allid M CaMOpPa3BUTHUS. OTO BaXHBIH, HO JIMIIb TEPBBI AacCMeKT MpPoOIeMbl
(¢uI0cOpCKUX OCHOBAaHWM CHHEPreTUKH. BTOpoii ee acmekT CBsi3aH C  aHaJu3oM
THOCEOJIOTMYECKON M MeTojosiornyeckol temMatuku. OH mpeanosnaraeT BBIICHEHHE HOBOTO
NOHUMAaHHS TIO3HABATENBHBIX HJEAJIOB U HOPM, KOTOPBIE HEOOXOUMBI JUISI OCBOCHHS CIIOKHBIX
CaMOpa3BUBAIONINXCS CHCTEM. 3/€Ch HY)KEH aHajM3 T€X HOBBIX CMBICIOB, KOTOpPHIE 0OpeTaroT
KaTeropuu «IIOHUMAaHUE», «OOBSICHEHUE, (IIPEICKA3aHUE», «TCOPUs», «(HaKT» IPUMEHUTEIHHO
K CaMOpa3BHBAIOIIMMCS CHUCTeMaM. VIMEHHO B JTOM TYHKTE€ HPOUCXOAMT TEPEXOl K
MOCTHEKIIACCUYECKOMY THITY PallHOHATIBHOCTH.

Hakonen, TperbuM acnektoM (uimocoCcKuMX OCHOBAaHUM CHHEPTeTUKU BBICTYMAIOT
MHUPOBO33PEHUYECKHE TPOOJIEMBI, CBS3aHHBIE C BKIIOUYEHHEM B KYyJIbTYPY HOBBIX HayYHBIX
NpEJCTaBICHU O CcamMOpa3BUTHHU. 3JE€Ch YXKE €CTb HCCIeNOBaHUS (B TOM 4HCIE U MOH),
MTOKA3bIBAIOIIIE, YTO HOBBIE MPEICTABICHUS PE3OHUPYIOT KaK C 3aMaJHOM, TaK U C HEKOTOPBIMHU
BOCTOYHBIMU KYIbTYPHBIMH TPaIuIUsMU. BMmecTe ¢ Tem, 3TH MpEICTaBICHUS CO3AAI0T TOUKH
pocTa HOBBIX LIEHHOCTHBIX OpHEHTAallMd B COBPEMEHHOW KyinbType. Pa3zymeercsd, Bce 3T
npobsemMbl TpeOYIOT NanbHelIIeld yriyojaeHHOH npopaOOTKH, U B 3TOM s BUXKY OCHOBHYIO
3aja4dy Guiocodos.

BUOMEJINIINMHCKUE TEXHOJIOI'NAN KAK ITPOBJIEMA
NCTOPUU U PUTOCOPUUN HAYKHU
FepacumoBa H.A., dokmop dpusrocofpckux HAyK, 2/1a8HbII HAYUYHbBIU

COmMpyoHUK
Hucmumyma puiocogpuu PAH.

«Jnucremosiorua u punocopusa Hayku» Ne 2 (t. 40), 2014

OnoOpennbrii  [IpaButrensctBoM P®  «lIporHo3 HaydyHO TEXHOJOTHYECKOTO Pa3BUTHUS
Poccuiickoit @enepanuu Ha nepuon a0 2030 roma» mpenycMaTpuBaeT CpeAM HPUOPUTETHBIX
HampaBJICHUH HAyKM M MOJEPHHU3AIMU HKOHOMUKH Poccuum OHMOTEXHONOTMHM, MEIUIUHY U
3paBoOOXpaHeHNe. B coBpeMeHHON KiacCH(pHUKAMU HAyK 3TH TUCIHIUIMHBI BXOJSAT B KOMILUIEKC
«Haykm o oxwm3Hm» («The Life Sciences»). Hayku o0 JKuU3HM TPEACTaBISIOT COOOM
MEXIUCIUIUTMHAPHBIE HWCCIICAOBAHUS, B0 KOTOPHIX SIBISCTCS YIIyOJIEHHOE H3Yy4YeHHUE
(dheHoMeHa )XKU3HH, a B MPAKTUYECKOM OTHOIIEHUU — pa3paboTKa MPUHIMIMATFHO HOBBIX CIIOCOO0OB
paboTel C MPUPOAHBIM MAaTE€pUAIIOM — OHMOTEXHOJOTUMH, BO3MOXHOCTH KOTOPBIX CBSI3BIBAIOT C
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yAy4llleHHeM KauecTBa >KU3HU 4YelloOBeKa, NMpPeoO0pa3oBaHUEM CEIbCKOI'O XO34KCTBa, MHUIIEBOM
MIPOMBIIIJIEHHOCTH, PEIIEHUEM SKOJIOTHUECKUX MPoOIeM.

[Mon OMOMENMIIMHCKOW TEXHOJOTHEH B  IIUPOKOM  CMBICIE CJIOBA MOHUMAETCS KOMILIEKC
NEHCTBUM, HAapaBJICHHBIX Ha CO3/1aHHE HOBBIX OMOJOTMYECKUX OOBEKTOB U MPOLECCOB, KOTOPHIE
MOTYT OBITh MCTIOJB30BaHBI B IENIAX AUATHOCTHKH, MPOPWIAKTHKA U JICUCHUS B MEAHIIMHCKOU
npakTuke. Pa3BuTve OMOMETUIIMHCKUX TEXHOJOTHI CBS3BIBAIOT C MEXKIUCIUIUIMHAPHBIMU
UCCECIOBAaHUSIMU B TakuxX oOnacTsIx, Kak Ouodusuka, Ouoxumus, OHOMH(POPMATHKA,
Oouounxenepus. llpeamonaraercsi, 4TO € MOMOIIBIO ATHX TEXHOJOTUH YAAacTCs pa3pelnuTh
BaXHEUIIME TNPOOJIEMbl COBPEMEHHOCTH, CBS3aHHBIE C YIy4IIEHHEM KadecTBa JUarHOCTUKH,
NpoUIAKTUKA U Tepamnuy, KayecTBa 4YeJIOBEUECKOro Teja M MCUXMKH, MOBBIIICHUS )KU3HEHHOTO
TOHYCa U MPOJJICHUSI KU3HU ITyTeM M3yYEHUs] TEHOMA U MaHUMYJSIUM C HUM, KIIETOYHOW Tepanuu
u uwkeHepuu. [lepconnduumpoannas MeuIMHA OYAYIIETO MBICIUTCS Kak BpaueOHasi OMOIIb C
YYETOM T€HETHUYECKOro mnpoduis manueHta. buoMeauuuHCKue pa3pabOTKH U UX MOCIEACTBUS
nopoxaaroT OypHbie aedaTel B obmectBe. [Ipobdaembr 'MO, K1OHUpPOBaHUS, TEHHON WHKCHEPHH,
BCIIOMOTATEJIbHBIX ~ PENPOAYKTUBHBIX  TEXHOJIOTMHM,  HAaHOOMOTEXHOJOTUM BBI3bIBAIOT
MHOTOYHCIICHHBIE JHUCKYCCHH. ['yMaHUTapHBIM OTBETOM Ha 3TH BBI30BbI COBPEMEHHOM JKU3HU B
TEXHOTEHHOH IIMBUIIM3AINH CTAJIO Pa3BUTHE TAKOW AUCIUIUTMHBI, KaKk OMO3THKA.

Pa3BuTHe HayK O JKU3HU U UX MPAKTUYECKUX MPUMEHEHUHN MOPOKAAEeT BOMPOCHI, OTHOCAIIUECS K
KOMIIETEHI[MH SIUCTEMOJIOTUH, HCTOPUH M METOJAOJIOTUM Haykd, (uiocopuu TEXHUKH U
¢bunocopckoit  aHTpomojoruu. MOXKHO JM  ONpPENeNHuTh, YTO TaKOe >KU3Hb, Ha S3bIKE
MCKJTIOUUTENIFHO €CTECTBEHHBIX Hayk? Kputuueckoe ¢uiocodckoe vcciaeqoBaHue ITOTO BOIPOCca
JaeT OTpulaTe’dbHbI OTBeT. [loHATHME JKM3HM MHOTO3HAYHO, €r0 CMBICH YTOYHSETCS B
3aBHCUMOCTH OT OOJIACTH €CTECTBEHHO-HAyYHOTO M COIMOTYMAaHUTApHOTO 3HaHUS [MUKelInHa,
2000]. HoBble TEXHOJOTUH KOHCTPYMPOBAHMS CHUCTEM >KHU3HM OHWBAJICHTHBI, OHU HECYT H
MIEPCIIEKTUBBI, U YTPO3BI JKU3HU KaK IUIaHeTapHOMY (heHOMeHy. Haykn o JKHM3HM 3aIalOT HOBBIC
u3MepeHust Ana QunococKoro OCMBICICHUS MOHSATHUS KU3HU. B MUPOBOM HaydyHOM COOOIIECTBE
YTBEP)KAAETCSI MPUHIUI «KOJUIEKTUBHOIO MBIIUIEHHS», KOTOPBIA MPAKTUUECKH peanu3yercss B
CHEIMAM3UPOBAHHBIX (PUIocoPCKUX u3aaHusX. M3narorcs xypHalbl Mo UcTopuu U punocoduu
HayK O JXM3HH, B TOM YHCJI€ M CIEIUAIBHO TOCBSAIICHHBIE TEMaTHUKE HCTOPUH M (HIocohuu
OMOMEUIIMHCKUX HAayK M TeXHOJOTrui. KoMIIeKkcHbIl moaxom K yYriayOJIEHHOMY TOHHUMAaHHIO
KU3HM W TIPUPOABI 4YelioBeka TpeOyeT OOBENMHHUTHh YCWIMS HCCIeN0BaHUN Ouosoro  (u
MpEICTaBUTENCH CMEXHBIX  €CTECTBEHHO-HAYYHBIX JAMCLUUIUIMH), HUCTOPUKOB, (unocodoB u
YUEHBIX, 3aHUMAIOLIUXCS COL[UAIbHBIM U3MEPEHUEM HAayKH U TEXHUKH.

Wneu rymanutapusanuu OMOJIOTHYECKUX UCCIIEOBAHUI 00CYKIAINCh POCCUNHCKUMH YYCHBIMU
¢ mnocinenHed Tpetn XX B. [JluceeB, 2011; ®unocodpus Ouonoruu, 1996; I'ymanurapHas
6uonorusi, 2009; borBunko, 2006]. PaGoras Hax ¢unocodckumMu mnpobieMaMu MOJIEKYIISIPHOR
ouonorumn, P.C. KapnuHckas cTaBmwia BOIpoc O Tpefenax peayKUMOHHCTCKOTO MOJIX01a
[Kapnuuckas, 1971]. Ilpunounsl OuosTHKM  3aknajsiBaiauck B paborax W.T. dporosa
[benkuna, Kopcakos, 2008]. braromaps ycuiusM OTE€YECTBEHHBIX YYEHBIX WU KOIBOJIOIHHU
npuolpenu  oOmiekynbTypHoe 3HaueHue [Kapmunckas, JluceeB, Orypros, 1995; Uneun
ABOJTIONIMU B OMoJIoruH U KyasType, 2011]. B auckyccusax mo mpobiemam JKU3HH U 3I0POBbS
OosblIOE 3HAYCHHE MPHUIACTCS MOHATHIO «OKpyxkamomas cpena». [lox cpemoil moHumaercs Kak
npupoiHas cpea (reorpapuueckie U KIMMaTHYeCKUe YCIOBHUS MECTHOCTH), TaK M COIMaJbHAs
(3THMUYECKUE M KYJIbTYPHbIE OCOOCHHOCTH, TPAJAMLUH, TCHACHIIMA COBPEMEHHOTO 00pa3a XKHU3HH,
ATUYECKHUE OCHOBBI OOIIECTBA U TIPOY.).

B MeXIUCHUIUIMHAPHBIX HCCIIENOBAHUSIX YEJOBEK MMOHMMAETCA KaK MCUXO0HMOCOIUATbHOE

cymectBo [®unocodckue mnpobirembl Ouosormum W Mmeauuuubl, 2013].  Pacmmpenue
MPAKTUYECKMX TOPH30HTOB  KOCMHYECKHX  HWCCIICIOBAaHUN  OTKPHIBAET  BO3MOXKHOCTH
pPaccMOTPETh BIHMSHUE KOCMHUYECKHX (PAKTOPOB HAa 3EMHYIO KU3Hb («KOCMHUYECKas Cpenay).
Cpenn  y4yeHBIX  yTBEpXKIaeTcsl HIes O TMpoOJieMe >XU3HU M 3[0pPOBbi Kak mpobieme
mIaHetapHoro Macmraba [®Pumocodus 3gopoBbsa, 2001]. Bcraer Bompoc 0 pa3BUTHH
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CHUCTEMHO-TUIAHETAPHOTO MBIIUICHHsI, YTO MpeanoiaraeT QpyHaamMeHtanpHoe (uimocodckoe U
MEXKIUCIUTIINHAPHOE 00pa3oBaHUE.

Hay4Hoe u BHeHAy4YHOe B HCTOPUM MeIMLIMHBI

HccnenoBanus mo UCTOpUM MEIUIIMHBI CTaBAT MO KpaiiHeill Mepe 1Be MpoOJIeMbl, HMEIOIINe
aKTyallbHOE€ 3HAauYeHHWE I smmcTteMosiornu U ¢unocodun Hayku. [lepBas mpobOiiema kacaercs
PacKpbITUSl 3aKOHOMEPHOCTEH CMEHBI THUIIOB PAIMOHATBHOCTH B HUCTOPHUH  MEIUIIMHCKHUX
MpakTUK. Bropas mpolOiieMa BBOOUT HECTAHIAPTHBIE W3MEPEHUS AMAOra KOTHUTHBHBIX
npakTuk [Mukemuna, 2010]: menuTenbckux W Hay4dHbIX, TPAJULUUMOHHOM M COBPEMEHHOU
Menuuunbl. B Oxcdopackoit sHIMKIONEMH MEIUIMHBI TEPBBINA pa3/en IMOCBAIIEH TII00adbHOMN
HUCTOPUU MEJULMHBI KaK HCTOPUU KYIBTYpbl U MEHTAJIBHOCTH, @ BTOPOH OTPa)kaeT JOKaJIbHbIC
meaunuHckue tpaaunuu [The Oxford Handbook of the History of Medicine, 2011]. [ns Hac
aKTyalbHOM 3aJauell sBISETCS HCCIENOBaHHE IIENUTENbCTBA M MEAMIIMHCKONW KHM)KHOCTH
Hpesueii Pycu [I'epacumoBa, Munbkos, 2014].

[IpoGiiema Hay4HOTO W BHEHAYYHOTO 3HAHHs, PACCMOTPEHHAass Ha  MpHUMEpPEe  HCTOPUU
MEIUIIMHBI U €€ COBPEMEHHBIX NEPCIEKTUB, UMEET MHOKECTBEHHBIC ACTIEKThI, HO HE OOCIIaeT
OIHO3Ha4YHOro  pemieHus. CTaHmapTHBIM B3MVIs, HAa  MCTOPUIO  HAyKH, KakK NpaBUIIO,
dbopmupyeTcss Ha OCHOBE OTOOpa TOTO IIEHHOTO, YTO, KAK CUMTAETCSI, BOILIO B KOPITYC HAYYHOTO
3HaHUSA. MeTofoJ0oru CBA3BIBAIOT KPUTEPUM HAYYHOCTH C PalMOHAIBHBIM JOKA3aT€IbCTBOM M
OTIBITHOM TIPOBEPKOM, C Pa3BUTBIM S3BIKOM W METOJOJIOTMYECKUM  HHCTPYMEHTapueM, ¢
nocTpoeHreM (yHIaMEHTAIbHBIX TEOPUH, MPU3BAHHBIX JaBaTh OOBSICHEHHE 3aKOHAM IPHUPOJIBI,
rapaHTHUPOBaTh MPOTHOCTUKY MJAHHBIX MU (PAKTOB, C CO3JaHUEM TEOPETHUECKHX MOJENeH, ¢
rapaHTUPOBAHHOU TEXHUYECKOU IMOIIEPKKOUUCCIIEOBAHUMN.

JloHayyHyr0 MEAMIIMHY MOKHO Ha3BaTh MPUPOIOCOOOpPA3HONW MEIMIIMHOM, OMMPAIOIICHCS Ha
JUYHOCTHOE 3HAHME U ONBIT BpayeBaTess, a TaKkKe CUJIbl MpUpOAbl. EcTecTBEHHO-HAYy4YHYIO
MEJIUIIMHY B CTAHIAPTHOW MOJENM HAYMHAIOT JAaTUPOBATh C KYJIbTypHOU peBosoiiun Hooro
BpeMeHH. B coBpeMeHHbI TMepuoJ MEAUIMHA OINUpaeTcss Ha MOCIAEAHUE JOCTHKEHHS
dbyHIaMEHTATPHOM HAyKW W TEXHOJOTHUW, YTO TO3BOJISIET BBIICITUTH TEXHOHAYYHYIO MEIUIIUHY
Kak CJIEJIYIOIIMI 1Iar B pa3BUTUH HAyYHOW MEAMIMHBL. BMecTe ¢ TeM mpouecchl J1eMOKpaTU3alkH,
C OJHOW CTOPOHBI, M TPYAHOCTH TEXHOHAYYHOHW MEIUIIMHBI — C JPYrod, CIOCOOCTBOBAIH
OKMBIICHHIO JIPEBHUX MPAKTUK, KOTOPbIE CETOAHS COCTABIISIIOT HalpaBi€HUE TPagUuIMOHHOU
METUIIUHEI.

TpaguimonHass MeIUIIMHA HEOJHOPOAHA IO COCTaBY W YPOBHSIM pedieKcHH: CIoJla BXOIAT U
HapOJHOE LEIUTEIhCTBO, U CUCTEMATU3HPOBAHHBIE B YYEOHBIX KaHOHAX WMHIUICKas, KUTalcKas,
tubeTckas Tpaaumuu. Yem ceroaHs NpUBIEKaeT TpaaulMoHHas wMeaunuHa? Bo  MHOrom
UCKYCHOCTBIO II€JIUTENEeH, CIOCOOHBIX OBICTPO U IIAAALIIMMH METO/IaMU yCTaHABIMBATh JUATHO3,
HATyPAIUCTUYCCKUMHU CIIOCOOAMU JICUCHUS U MPOPWIAKTHKN, WHAMBUIYAIBHBIM IMOAXOAOM K
MAalUeHTY, TOCTUTaeMbIM d(DPeKTOM.

K TpamuuuroHHOM MeIMUIIMHE MOKHO OTHECTH AaHTUYHYI0 MEIUUMHY U MeauuuHy CpeaHux
BEKOB, HO MMeHHO kK HoBomy BpeMeHH 3Ta Tpagulus CAAeT CBOM MO3UIUH 3apOXAaroliencs
€CTEeCTBEHHO-HAy4YHOU MeauuuHe. Vccaeays BOmpoc O COOTHOLIEHUHM HAYYHOTO U BHEHAYYHOTO B
MEIUIMHCKUX TMPaKTUKaX M 3HAHUSIX, BO3MOXKHO, MbI MpuUOIM3UMCcS K Oonee TIIyOOKOMY
MOHMMAHMIO TMPONUIOro,  HAcTOsIero W Oyaymero  Hayku  Kak — ocoboil  cdepsl
YeJI0BEYECKON eI TeIbHOCTH.

Tun panroHAIEHOCTH, CIIOCOOBI MO3HAHUS, IICHHOCTHBIC YCTAHOBKH B TO3HAHUM, COIUATBHBIN
XapakTep TO3HaHMA W JaXKe ITHKAa B TEXHOHAyYHOW METUIIMHE HHBIE, Y€M B JPEBHEH,
MIPUPOIO0CO00Pa3HOM, MEIULINHE.

BpaueOHOoe HCKYCCTBO YXOAUT KOPHAMH B TNIYOOKYIO JpEBHOCTh. VcTOpUYECKH MOXKHO
BBIJICIIUTh IEPUOJ LEIUTEIbCTBA U MAaruu APeBHUX LUBUIM3auuid bivxkuero u laneHero Bocroka.
YenoBek KU B MPHUPOAE U 3HAT OCOOCHHOCTHM MECTHOCTH [0 MEIb4YalluX MOAPOOHOCTE.
OrpoMHyI0 pOJib Urpajio 3HAHHUE 3aBUCUMOCTH KU3HEIESITEIBHOCTH UYEIOBEYECKOTO OpraHu3Ma,
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pacTeHMi, JKUBBIX CYILECTB OT COJHEYHO-IYHHBIX PHUTMHUK, O YEM CBUJETEIBCTBYET
Maje0apXeoyorus, OT Ce30HHBIX U KIIMMAaTHYECKUX KOJeOaHUM, OT YCIOBUNA MECTHOCTU. MOXKHO

3aMETUTh, YTO HAYKH O JKU3HM BCIIOMHUHAIOT €€ OCHOBBI, KOTOpbIE 3HAIW HAIUU NPEIKH.
Tpaguuust XOpolio 3Hajda CWIy BO3JCHCTBHS CJIOBA W MBICIW. bBOJBIION MOMYISPHOCTHIO
II0JIb30BAJIUCh 3arOBOPbI, B KOTOPBIX CHJIA LEJIUTENS YCUIMBAIACh NPUPOAHBIMU CTUXUSAMU —
3emJiel, BOJIOM, BETpOM, OrHeM. MeTalibl, MUHEpPabl, SKCTPAKTHl PACTEHUH, YCHUJICHHbBIE
BO3JCHCTBUEM  LIEIMTENSA, CUUTAIUCh LENEeOHBIMH. PUTMHYHOE CJIOBO  WIpajgo  CBOIO
BCIIOMOTATEJIbHYIO POJib, HO MPUYUHBI 3(P(HEKTUBHOCTH CTOUT HCKaTh B OCOOOM COCTOSIHMM
MICUXUKU LEJIUTENs, CIOCOOHOCTAX  BO3JEHCTBOBATH OE3MOJBHBIMH  NPUKA3aMU MBICIECBOJIH.
Maruueckue TpanchopMaluyu MOKHO YCMOTPETh B COBPEMEHHON apT-Teparuu.

Maruueckue 3HaHUS U MPAKTUKU UHTEPIPETUPYIOTCS U CUCTEMATU3UPYIOTCS B FEPMETUUYECKON
nuTtepaTtype. BpaueBaHne BXOIUT B KOPITYC aCTpOMAaruu, HalpsIMyr0 COEUHSSACH C ACTPOJIOTUEN U
anxumuenn  [['epmec  Tpucmeruct, 2001]. Dopmyna I'epmeca «Bce cBsizaHo co Bcem»
pacmpocTpaHseTcss Ha BUIUMYI0O M HEBHAMMYIO  KOCMHUYECKyl0  mpupony. BpaueOnoe
BO3JCHCTBUE PEKOMEHJIOBAJIOCH IIPOU3BOJAUTH C YYETOM CHUMIIATHUECKON CBA3M HIPHUPOJHBIX
CpeacTB W (PYHKIIMH 4YEIOBEUYECKOTO OpraHm3Ma, a TaKke coo0pasysach ¢ OJIaronmpusTHBIM
PacoJIo’)KEHUEM CBETHII — B JIEHb M YaC KOHTAKTHOI'O PE30HAHCa ¢ KOCMUYECKOW pUTMHKOW. Waeu
W TOPUHLOUIOB  ACTPOMEAUIMHCKHUXIIPAKTUK B COBPEMEHHOM MHPE CTAaHOBATCA IPEIMETOM
00CyX/IeHUsI, OCOOCHHO B CBSI3U C PACIHIMPHUTENBHBIM IMOHMMAaHUEM «OKPYKAIOUIeH CpeasD» [0
MOHATUS  «KOCMHUYECKOW  OKpykawmeil cpenb». [lapanensc kKak NpeacTaBUTENb Maruko-
TrepMETUYECKON TPAaJUIMU OTKPHIBAET HOBYIO CTpPaHHUIy B HMCTOPUHU
MEIUIMHBI U HayKH, MPEJBOCXUTUB MHOTHE coBpeMeHHble TexHojoruu [Koiipe, 1994; KacaBun
1999; I'epmerusm, marus, HaTypdrmocodus, 1999].

BpaueOHoe HCKYCCTBO BpPEMEH apXandeckoll Maruu IpUHHMaeT (OpMBI palMOHATU3AIINY,
OTpaXkasiChb B TEKCTaX MEIUIMHCKOro xapakTepa. KaHOHBI KUTalCKOW MEIUIMHBI CIIOXKUIUCH B
cepenune | TeicsyeneTuss OO0 H.3.; B TOT K€ MEPUOJ CKIIAJbIBAIOTCS PAHHHE AIOPBEAUYECKUE
TeKcTbl. OT WMHIUICKOM TpaauLMU OTHOYKOBBIBA€TCS TUOETCKas MEIUIMHA, KOTOPasINpOHUKAET
B llenTpansnyo Asuto BMecTe ¢ OyanusmoM. CaHCKpUTCKUN BapuaHT Yy4eOHHMKa THOETCKOM
MeIuIHbl  «WKyAmmy, Kak IpeanoaraioT, Hanucal B IV B. H.3. AHTHYHBIE LIKOJIbI MEAUIIMHbI
IpU BCEX BapualMsgX HE BBIXOAAT U3 pycia JpeBHeWmend Tpaaumuu. Bo MHorux
COBPEMEHHBIX MEIMIMHCKUX YUPEKACHUSIX OPraHU3yIOTCs J1aOOopaTOpUM HEMETUKAMEHTO3HBIX
METOOB JICYUEHUSI, B KOTOPbIX BHUMATEIbHO U3y4alOT U OCBAUBAIOT 3T METOIBI.

TexHOHAy4YHas1 MeIMIMHA KAK KOTHUTHBHAS NMPAKTUKA.

CpaBHeHue JApeBHEHl NPUPONOCOOOPA3HOM METUIMHBI M COBPEMEHHOM TEeXHOHAyYHOMH
MEUIMHBI TO3BOJIAET SpUe MPOSIBUTH OCOOCHHOCTH NOCIEAHENW KaK HayKH, UCKYCCTBA, MPAKTUKU
(TEXHOJIOTHN), a TaK)Ke HarpaBieHUs PUI0CO(PCKUX HCCIeIOBAHUH.

OCHOBHBIMM ~ YepTaMH  JApEBHEH  MEIWLUHBI  HA3bIBAlOT  XOJUCTUYHOCTb, BUTAJIH3M,
HEpa3phIBHYIO CBs3b ¢ Harypdmiocopueit. Ilocnenuss BbimonHsana (YHKIUIO KapTHHBI MUpA,
MPUHLIMIIBI KOTOPOM KOHKPETH3UPOBAJIUCh BO BpaydeOHOM mnpakTtuke. B mkone ['unmoxpara
BOILEAIINE B TEOPETHUECKYIO CXeMy OOOOLIEHHs OIBITHOIO XapakTepa KacaJlucCh YCIOBHH
KOHKPETHOW MECTHOCTHU: PO3bl BETPOB, Kaue€CTBa BOJI, PACIOJIOKEHHUSI TOpoa MO OTHOIICHHIO K
COJHIy M IpPHUPOJHOMY MarHetusMmy (ceBep—lOr, BOC-TOK—3amaja), KadecTBa 3eMIH
[[unmoxpat, 1936]. [danee muim TeopeTUYECKHE CXEMbl THIUYHBIX 3a00JIEBaHUM M AMUIAECMUN
B KOHKDETHBIX YCIOBMSIX MecTHOCTH. Ha ypoBHE denoBeka YUMTBHIBAJIUCH IICUXOTHIIBI
(TemrepaMeHTBl) JMYHOCTEH, KOTOpbIE ONpPENESUINCh B COOTBETCTBUU C KIIACCHU(PUKAMOHHOMN
CXeMOi 3jeMeHTOB-cTHXuil. KapTuHa Mupa B Haykax O KM3HM, BKIIOYAIOMUX (uiIocodckuit
aCIIEeKT, OKa3bIBAJIACh HEOTHEMIIEMOMN YaCThIO UCCIIEIOBAHMS.

AHTHYHAs TpagulMsg MEIULIMHBI B OTJIMYME OT CHMBOJHMYECKOH BOCTOYHOH Oosee Oin3ka
€BPOIEHCKOMY MEHTAIUTETY 3apOKJAaBUIMMUCS pAlUMOHAJIBHBIMU CIOCO0aMU JI0Ka3aTeJbCTBA.
N3yuenne tekctoB COopHHMKa ['MnmokpaTa HpPUBOIUT K BBIBOJY O COCIWHEHMH JHMYHOCTHOTO
3HaHMUSA C AaHAJIUTUYECKON KynbTypol. BpaueOHas MyapocTs (MaTpocoducTHKa) MoJpa3dyMmeBalia
BBICOKYIO HPaBCTBEHHOCTb, 3HAHUS, CIIOCOOHOCTb MBICIMTH M JEHCTBOBaTh. B mo3HaBaTelbHOM
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acreKTe MPECTaBIIeT UHTEPEC OTHOIIEHHE K MCTUHE B aHTHYHOU (QHUIOCOPCKON METUIMHE U B
COBpeMeHHOM Hayke. B monHumanum ['umnmokpara Lenbl0 MO3HAHMSI MBICIMTCA HCTHHA, a HE
MIPaBJOINO100ME KaK YHCTO CIEKYJIATUBHOE pacCykaeHue. be3ommnboyHocTs B JOCTHXKEHUH
WCTHHBI TPU3BaHBI TapaHTUPOBATh MAaCTEPCTBO (MCKYCCTBO) H 3HaHWA (episteme) Bpada.
[IpaBnomnonobue cerogHs B METOJOJOTHYECKOM OTHOIICHUH MPEATNONaraeT CBA3b TEOPETUIECKON
MOJIENIU C AKCIEPUMEHTAJIbHBIMU MPOBEPKAMH, HO TPYAHOCTh 3aKIIOYAETCSI B TOM, YTO BBICOKHE
TEMITbl HAYYHO+TTEXHUYECKOTO Pa3BUTUS OBICTPO MEHSIOT HaydHble Mojaenu. Hampumep, «aHamu3
MEJUIIMHCKON JUTEepaTypbl Ha TeMmy 3a0ojeBaHHMIl MeueHu MoKazaj, 4To 4depe3 45 ner mocie
nyonukanuu 50 % cTareit B HayyHBIX XXypHajaX yTPayMBalOT CBOIO aKTyaJbHOCTHY» [ApOecmaH
2012: 86]. OHu ycTapeBarOT UM OKa3bIBAIOTCS BOBCE HE BEPHBIMU.

Jlnist TpeBHEro Bpaya MHCTPYMEHTOM OBLIO TENO, TaK K€ KaK CErofHs IS MpeacTaBUTENeH
TBOpueckux mnpocdeccuil. B xome sBomonny yenoBeka YTOHYWIACh HEpPBHAs CHUCTEMa U MO3T,
YCIIOXKHSJICA  COCTaB  KpOBM. MeaunuHa  COBpPEMEHHOM  IMBUIIM3ALMM B CBOEH OCHOBE
CYILIECTBEHHO OINMPAETCSd HAa HAYKYy M TEXHOJIOTMH. BHOMEIUWIMHCKHE HCCIEeNOBaHUS — SPKHUU
NpUMep M3MEHEHHs XapakTepa HaOJIONEHUS W OKCIEpUMEHTa B TEXHOHAyKe: TOYHOCTh
HaONIOIGHUH M DKCHEPUMEHTOB HAXOJUTCS B MPSIMOW 3aBUCUMOCTH OT NPUOOPHOTO H
KOMIIBIOTEPHOI'O ~ MHCTPYMEHTapus. MOIIHbIE MHUKPOCKONBI KOHCTPYMPYIOTCS IO  THILY
MHOTO( YHKIIMOHATBHBIX KOMOAWHOB, MO3BOJISIE HE TOJIBKO OTCIEKHUBATH IMPOILIECCHI HA aTOMHOM
YpOBHE, HO M «CO37]aBaTh KOHCTPYKLIMHU M MPHUOOPHI, MEepeMelaTh OTAEIbHBIE YacTh, POpMHUPYS
MHKpPO- U HaHOMEXaHu4eckue ycrporcta» [Uymakos, 2013]. KoMnbroTepHbIA aHAIN3 BBITOJIHSIET
TOHKYIO aHaJIUTHYeCKylo pabory. KommbprorepHoe MomenupoBanue Oeper Ha cels (QyHKIHMH
SKCHEPUMEHTA, YYacTHsI B JMArHOCTUKE W MPOTHO3UPOBAaHMU. B 3TUX YCIOBHUSX UCKYCHOCTH
Bpayva-uCClIEe0BaTeNId MM MPAKTUKYIOIIEro Bpaya MpUOOpeTaeT HuHbIE 4YepThl. MacTepcTBo
JIOCTUTAaeTCs B COBEPUICHCTBE COTPYAHUYECTBA C TEXHUYECKHM YCTpOMCTBOM. Jljig TelecHOro
MOJX0Aa B SMUCTEMOJIOTHH BCTAET BOIMPOC O HOBBIX ()OpMax TEJIECHOCTH, CHMOHMO3€ TEXHO- U
ouo-.

B npeBHMX LMBHUIM3ALUAX Bpauye€OHOE UCKYCCTBO CUMTAJIOCH CBSILEHHBIM, OCOOYIO POJIb Urpall
WHCTUTYT MOCBSAILLEHUN, BOCIUTAHUIO JIMYHOCTH TMPHUIABAIOCH IEPBOCTEIIEHHOE 3HAYEHHE.
TpaHcnsuus 3HaHUS LUIA 1O JMHUM TEPEAAaud JMYHOCTHOTO 3HAHMS OT YYUTENsS K YUEHUKY.
D30TEepUYHOCTh COBPEMEHHON HayKd ¥ MEOUIUHBI  SBISETCI  OOOPOTHOM  CTOpPOHOM
muddepeHIanuy HayK U COIMaIbHON NMOMUTHKH. brosTrka Bommia B cuctemy oOpa3oBaHUs, HO
OHa HE pelIaeT BOMpPOC O MOPaIbHOM BOCHHTAHUU OyAyIIero nmpodeccuoHaNbHOTO Bpaya, OCHOBHI
KOTOpPOTO 3aKJIaJbIBAlOTCS B JETCTBE. BONpochl BOCHUTAHMS PETYIHUPYIOTCS TOCYIapCTBEHHON
MOJIUTUKON B 00jacTu oOpa3oBaHUs U KyJbTYpbl. B coBeTCkMii mepuoa 3a BocmUTaHUE OTBEYalia
IIKOJIa M JpYyrue OOILIECTBEHHbIE HHCTUTYTHI, IEPECTpOiika BHECIAa KOPPEKTUBBI — (DYHKLUIO
BOCIIUTaHMs BO3JOXUIM Ha CEMbIO, a 3a IIKOJOW ocTaBWiIM (yHKIMIO oOpa3zoBanusa. Ceromss
mpoGsieMa BOCHHUTAHUS U HPABCTBEHHBIX YCTOEB OOIIECTBAa BBHIXOJAUT HA NEPBbIN IUIaH, OOHa)Kas
A3Bbl TJ00asbHOrO Kpu3uca. Eimie omHa ceppe3Has MnpoOiieMa BBIPACTAeT Kak IPo3Hasi TCHb B
MH(OPMaLIMOHHOM OOIIECTBE: IIKOJa M BY3 IEPECTalOT Y4YUTh AyMaTh. JIMYHOCTHOE oOOIIeHHE
yUUTeNs M Yy4YeHHMKa OTOJBHUraeTcs Ha JalbHUM MaH. 3a00Ty O pa3BUTHM TBOPYECKOI'O
MBIIUICHHS MPOSIBIISIIOT MHHOBALIMOHHBIE KOMIIAHUH, 3aMHTEPECOBAHHBIE B «U300pETaTEIbHBIX»
KaJipax, HO — 1yt m30panHbIx [Cracubo 3a mogaepxky, 2012].

bromenuuMHCKHE TEXHOJIOTHMHM BBOJST HOBBIE ACIEKTHI B MPOOIEMY KOHCTPYKTUBHOW MPUPOJIBI
no3HaHus. JIro060il KOHCTPYKTHUBHU3M MPEIOIaraeT yueT MPUPOIHBIX 3aKOHOMEPHOCTEH. 3a4acTyro
OKa3bIBAETCs, UTO TO, YTO MBI H300pETaeM, yxKe CyIECTBYeT B npupoje. OaHa U3 MOIHBIX TEMaTUK
B ¢apmakosioruu — unreppepupyromme PHK, HO okazanoch, 4To mpupoa yKe HCIONb3YeT 3TH
texHojoruu [Bmacos, 2013: 21]. bnarogapsi reHeTM4yeckum HccieaoBaHusaM crnopel o I'MO
MOJTy4al0T HOBBIE UMIYNbChl. KHTalickue ydeHble NPHUXOIAT K BBIBOAY O TOM, YTO OOBIYHBIC
pacTeHusI MOI'yT CBOUM I€HETUYECKUM MaTepUajIOM BIUATH Ha (PU3UOJIOTHUIO KUBOTHBIX U YEJIOBEKa
[3enensr B enme, 2011: 5]. MHoOrue TEXHOJIOTMH CO3JAIOT Ojaromaps HM3Y4EHHIO E€CTECTBEHHBIX
BO3MOJKHOCTEH Teja — MHCTpyMeHTa uenoBeka. Kommnanus «Ain Ceney» (mrar @nopuaa, CIIA)
3aHUMaeTcss pa3paboTKOW HMCKYCCTBEHHOTO HOCA, MPEJICTABISAIONIETO COOOW CHCTEMY NaT4YHKOB,
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«MEHSIOIIMX I[BeTa B NPHUCYTCTBUHU ONPEAEIECHHBIX MOJEKYJI apoMaray, TEM CaMbIM
MpeanoyaraeTcss  pemuTh  MpodsieMy  IKCIpecc-TUarHOCTHUKU BHUPYCOB [JleTekTop BUpYCOB,
2011: 72].

Juanor ¢ mpupoaoil HAa YpPOBHE BBICOKMX TEXHOJIOTHMH IMO3BOJIIET  IO-HOBOMY  OOCYIHTH
ctapyro  unocodckyro mpobdieMy BO3MOKHOCTEH U TPaHMI] Y€JIOBEUECKOTo Mmo3HaHus. B cBoeit
YBJIIEUEHHOCTH OTKPBITUSMH U OKPBUICHHOCTH YCIIEXOM YYEHbIE MOPOM CUUTAIOT «MYCOPOM» TO,
YTO UM HEU3BECTHO U YTO OHU HE MOTyT OOBSACHUTh. Tak OBLUIO A0 MOCIETHEr0 BPEMEHHU C
pacumudposkoit JIHK renoma, 98 % cuuramocs «mycopomy», T.€. T€M, YTO HE HECET HHGPOPMAIIHI
o JHK, mnoka wuccnenoanuss ®umunmna Kanpanosa (CLA) He oOHapyXHIH PETyISTOPHYIO
¢dbynkuuro Hekotoporo kiacca PHK (VIink-PHK). lanpHeilimue coBMecTHBIC

UCCIIEZIOBAaHUS YYEHBIX pa3HbIX cTpaH W Poccunm Jar0T MHOTOOOEINAIOMMK  pe3yibTaT:
omokupoBka HekoTopeix VIink-PHK mpuBoguT & cmeptu (amomTo3y) pakoBBIX —KIIETOK.
3HAUUTENBHYIO POJIb B DKCIIEPUMEHTAX ChITpall MaTeMaTHKu MHcTUTyTa cucteM uHGMOpMauu
M. A.Il. EpmoBa B HoBocubupcke. buomndopmatnka — HOBas Hay4dHas JUCIUIUIMHA,
pa3pabaTbIBaroIias METOABl MaTeMaTHYECKOTO MOJEIMPOBAHUS MPUMEHHUTENBHO K M3YYCHHIO U
KOHCTPYHPOBAHUIO OHOJOTHYECKUX OOBEKTOB M TMPOIECCOB. 3aHMMAACh  MaTeMaTHUYECKUM
MOJICJTUPOBAHUEM JKUBBIX CHCTEM, MPO(PECCHOHAIBI OCO3HAIOT: «3ayacTyl0 HeNb3sl CHeNaTh
npenackasanue Tounee, yem Ha 80 %. Y mpupo/ibl Bcerja ecTh UCKIIIOUEHUs U3 mpaBuil. Beeraa ects
(bakTophl, KOTOpHIE HEBO3MOXHO YyYecTh B CBOeW MaTeMmarudeckoil Qopmyne» (Amutpuit
[Hrokamnos) [Kazapuna, 2013: 39]. ®opmyna Cokpata « 3Har0, 4TO 51 HE 3HAIO» OCTAETCS B CHIIC.
Hame yriyOneHHOe T1O3HaHHWE MHUpPAa C MOMOUIbIO BBICOKHMX TEXHOJIOTUH OTOJBUTAET YEPTY
HEMO3HAaHHOTO, HO CYIIHOCTh TMPHUPOIBI Belleld ocTaeTcs TaiHOW. Hepenku npusHaHUS
yueHbIX: «CTapeHue — 4Ype3BbIYailHO CIIOKHBIM MpoIecC, K aeKBaTHOMY TOHMMAaHHUIO KOTOPOTO
MBI TOJIbKO HaunHaeM npuommkatees» (A Buu) [Ilouemy demoek crapeet, 2013: 81];
«BblsicHEHHE TEHETUYECKUMX OCHOB ayTH3Ma OYE€Hb BaXKHO, HO ITOKa OHM €IIE OCTAIOTCS 3arajJKou,
MOCKOJIbKY HATH COOTBETCTBYIOIINE MYTAaLlUU JOBOJIBHO C10KHO» [JIanr, Makayra 2013: 77].

[IpencraBnsier uHTEpec coLMAIbHBIA KOHTEKCT KOHCTPYKTHBHM3Ma. biarogapss HOBBIM
OTKPBIBIIUMCS BO3MOXKHOCTSIM TBOPYECTBO B Hayke NpUOOpETaeT 4YepThl, XapaKTepHbIC s
uckycctBa. OIHO U3 NEpPCHNEKTUBHBIX HAIMpPABIEHUH — MOJIEKYJSIPHBIN Tu3aiiH. 3aHUMasACh
KOHCTPYHPOBAaHUEM MOJEKYISPHBIX COCAMHEHMM, MOXHO U momyTtutb. Co3gaBaembie IO
KEJIAHHUI0 XHMMHUKA-TEXHOJIOra MOJIEKYJIsipHbIe coelMHeHus Tumna «reyat CosoMoHa» (M3pauniian),
«ITEpPOJakTWIsH»  (MTePONAKTUIAJAMEH)  WIM MOJEKYyJ, 3aBsI3aHHBIX B Yy3€Jl, pPealu3yloT
ACTETUYECKOE UYBCTBO H300perareneid  [BoponkoB, PyneB, 1999]. ®wunancoBrie u
TEXHOJIOTMYECKHE BO3MOKHOCTH MOTYT OTKPBIBATH MPOCTOP JHOOBIM (PAHTACTHUECKUM IMPOEKTAM.
Eme onHo MoaHOe HampaBlIeHWE — DSKOJOTHYECKHH JAu3ailH — MO3BOJISIET KOHCTPYHMPOBATh
HEBUJAHHBIE JO0TONEe (OpPMBI, HampuMep JepeBbss B BHAE Kpecel. ECTb MpOEKTHI,
Mpejaramilye 3aKiagpBaTh MOpPPOreHe3 Ha TeHEeTHYeCKOM ypoBHe. Tak, TeHHble HH)KEHEpPHI
MPOEKTUPYIOT CO3JIaHUE «Kypo3aBpa»: «MaHUNyIupysh TeHaMH KYpPHIIBI, OHU XOTAT NpPUIATh
NITUIIE BHEIIHWA BHUJ €€ JaJIeKoro mpeaka — manupantopa» [Ksok, 2012: 39]. Bo3moxHOoCTH
OTKPBIBAIOT UCCIIEIOBAHNS MAarHUTHOM OPUEHTAllMM KJIETOK B OINPEACIICHUM HAMNPABICHUS MpPU
MOCTPOEHUHU (POPMBI, HO BOT TOUYHBIE MEXaHU3MbI MOp(OreHes3a Bce-Taki HEU3BECTHBI.

JKenanue packpbITh BCE TaliHBI IPUPOJIBI, KaKJa KOHCTPYUPOBAaHUS 0€3 OTSAKM Ha 3aKOHBI
IPUPOABI W MPOTHOCTUKY  TOCJHEACTBHM CTaBUT CEpbe3HbIE MPOOJEMbl, CBSI3aHHBIE C
Ouosiornyeckoi 0€30IacHOCTbIO M CO3/1aHUMEM JICHCTBEHHBIX MEXaHHM3MOB KOHTPOJS 3a
pa3paboTkoii HOBbIX TexHosnoruii [Edpemenko, I'mpsieBa, Erceea, 2012]. B oOmectBeHHOM
KOHTpOJIE HaJ pa3paboTKamMu OMOMEIMIIMHCKUX TEXHOJIOTUNW MOXKET ChIrpaTh MOBOPOTHYIO POJIb
JIAAJIOT APEBHEW U COBpEMEHHOUN Menunuuabl. Paccmorpum nipumep. B KypuatoBckom uHCTHUTYTE
co3nan  llentp HaHo-, Oumo-, uH(pO-, KorHO- u couunorexHonoruii (NBICS). B pasrosope
KOPPECTIOHICHTA ¢ Ha4aJIbHUKOM Jiaboparopun A.Jl. BacuiabeBbIM peub 3ama 00 MCCAeIOBaHUSIX
snudu3a, WM MUNIKOBUIHOTO TeNa, KOTOPOE PACIONIaraeTcsi MEXIY MOJYHIapUSMHU TOJIOBHOTO
Mo3ra. Hauunas ¢ MianeH4yecTBa, TaM (pOpMHUPYIOTCS MeslbYaiilliie KaMeIlKd, (YHKIHS KOTOPBIX
OCTaeTcs  HEW3BECTHOM, HO WX HE OOHAapyXHBAalOT y OONBHBIX MmHU30(peHHel. Bri3bIBaeT

57



YIUBIIEHUE peakLusl KoppecnoHaeHTa: «Bce, 4To BbI ceiiuac rOBOPWIIN, — YUCTAs IPAKTHKA. A Kak
oOcrosT nena ¢ (yHmameHTanbHON yacThio?» [Uymakos, 2013: 41]. Muorue ¢yHKIMU cUCTEM
OpraHu3Ma, KOTopble ObUTH U3BECTHBI APEBHEH MEIUIMHE, HEU3BECTHBI COBPEMEHHOW MEIUIIMHE.
CornacHo BOCTOYHOM MeEIUIIMHE, IIMIIKOBUAHAS »Keje3a SBJIAETCA (PU3NYECKHUM CyOCTpaTom
JHEPreTUYECKOro  LEHTPa-IPOBOJHMKA, OTBETCTBEHHOI'O 3apa3BUTHE CaMOCO3HaHMs. Tak
Ha3bIBa€Mble KaMelKu (OPMHUPIOTCA K CEMUJIETHEMY BO3pPAcCTy, HO OHM OTCYTCTBYIOT y TJTYOOKHX
CTapUKOB, a TaKXKe IMCUXHYECKH OONBHBIX rofeil. [lozHaHWe OMHOro W3 CyOCTPaToOB BHICIIEH
MICUXUYECKON JEeATENbHOCTH — 3ajJadya (QyHIaMeHTajlbHas, a HE YHUCTO NpaKTHYecKas.
HccnenoBanus peanonaraioT yriayoieHHOe U3yYeHHe BOCTOUHON aHTPOIIONOTHH U (uiocoduu.

['eneTndeckoe TECTUPOBAHUE CUMTAIOT MEPCIIEKTUBHBIM METOJIOM caMomno3HaHud. OHO CTaBUT
BOIIPOCHI, KOTOpBIE MOTYT IPUBECTU K PEBOJIIOLMOHHBIM IIEPEBOPOTAM BO B3IJIaX HA UCTOPUIO U
NpupoAy 4YesoBeka. Eciaum paHbllle HMHTEPECOBAIUCH CEMEMHON pPOAOCIOBHOM, TO CETrOIHSA
TeHETUYECKOe TECTHPOBAHUE TIO3BOJIIET HAM Y3HATh 0 HamMX jgainekux npeakax. B JIHK o6sranoro
MOCKBMYAa MOTYT IIPEBAJUpPOBATh HACIEICTBEHHBbIC IIPU3HAKH, CKaxeM, KeiabToB. OIMH U3
aKTyaJIbHBIX BOIIPOCOB KacaeTcsl «Iapajokca HeaHaepTaiableB». CorinacHo reHeTHKaM, €BpOIEHIIbI
HacJeqyloT OT HeaHJepTajibleB OoT 1 10 4 % mpu3HAKOB, YETO HEJb3s CKa3aThb 00 adpUKaHIaX.
CoBpemennble JIHK-uccnenoBaHusi ycTaHAaBIMBalOT T€Hbl, OTBETCTBEHHBIE 3a JIMYHOCTHBIE
KadecTBa, B TOM YKCJI€ MHTEJUIEKTyaJIbHbIE, SMOLIMOHAJIbHbIE, MTOBE/IeHUeCKHe. MccnenoBaB reHoM
pok-3Be316l 0331 O300pHA, HCCienoBaTeIn OOHAPYXWIA B €r0 «HACJIEJACTBEHHOM Marepuaje
00JbIIOE KOJMYECTBO TI'€HOB, XapaKTEpHBIX A1 HeaHAepTalblieB. BO3MOXXHO, MMEHHO B HHUX
3aKIIIOYaeTCsl CEeKpeT (PEHOMEHAJBHOTO 3/0pOBbS My3blKaHTa, Ha npoTskeHun 40 et
3JI0YIIOTPEOJISIBIIETO ajaKorojieM U Hapkotukamm» [LIBeTkoBa, 2012: 24]. TloueMy cToJIb IpeBHHE
reHbl MPOSIBWINCHh BHOBb M AKTUBHU3MPOBAINUCH? OBOJIIOLMOHHAS AHTPOIOJIOTHS 33Ja€T HOBBIE
aCIeKThI B 00CYKJIEHUHU BOIPOCA O COOTHOIIEHUH OMOJIOTHYECKOTO U COLIMAIBLHOTOB YEJIOBEKE.

'enernueckuif MOHUTOPUHI C TOMOILBIO HAaYYHBIX METOOB MTOATBEPKIAET MPOCThIE UCTHHBI,
KOTOpbIE 3HAJIM JIFOAU Ha MPOTSHKEHUM CToNeTH. To, 4TO MBICIb €CTh ACHCTBUE, MOATBEPKIAIOT
OnoMequIMHCKUE TexHonoruu. Hambonee 4yBCTBUTENbHBI K M€HHOM HECTAOWIBHOCTH JI€TH, HO
HE CTOJBKO MPHPOJHAsA, CKOJBKO HEOIaromoiay4yHas colldaibHas cpena ociabiseT UMMYHHUTET U
oOycioBnIuBaeT 3a0ojieBaHUS.  YCTaHOBJIEHO, YTO pa3Hble MPUYUHBI  3MOIMOHAIbHOMN
HaAMpPSDKEHHOCTH (IOCTaTOK B CeMbe, 00pa3oBaHME MaTepu WM OTIA, KA4eCTBO IKU3HH U
o0pa3oBaHHE YUWTENs]) BEIU K Pa3IMYHBIM COOSM Ha KJIETOYHOM YpOBHE B OpraHHU3ME JieTeil
[Uurens, Jlerocraea, Anmmdepon, 2014]. Ilpornoctuka BO3 HeyremmrensHa. B crmcke
3a0oneBanuil Ha 2020 r., KOTOpBIE MPUBEAYT K HWHBAJIMIHOCTH, HA TIEPBOM MECTE€ CTOMT
uiieMuieckas 00Je3Hb ceplilia, a Ha BTOpOM MecTe — jaernpeccusi. biarogaps yxe BomeAmum B ObIT
JaTYMKAM HETPYAHO YOeAMTbCA BO BIMSHUU Ha CepAlle HAMX 3Mouuid U Mbicied. [lpuunnel u
UIIEMUYECKOl 00JIe3HH cepaLa, U TeM Oosee AeTPecCuu — MPexk/ie BCEro COlMabHbIE.

B osrom XxpynmkoM Mupe HE MOXET OBbITh 3I0pPOBBIX, KOIJa CTPaJa0T MAaccChl JIIOJAEH.
3HaueHue JPEeBHEN UJEU O TOM, YTO BCE CBA3AHO CO BCEM, B COBPEMEHHOM JKU3HHU MOXHO OCO3HATh
Ha MYTH TyMaHUTApU3allMd TEXHOHAayKU. be3 cepbe3HOro BHMMaHHSA K HPHUPOJE 4YelIOBEKa U
ero pasyma (QyHIaMEHTalbHas MpoOiieMa 310pOBbs HE MOXKET ObITh PElIeHa JaXke CaMbIMHU
COBEpUICHHBIMU OHWOTEXHOJIOTUSAMU. BUOMETUIMHCKHE TEXHOJOTHU CMOTYT peajau30BaTh CBOIO
ro0anbHyl0 337ady pa3BUTHs YEIOBEKa TOJBKO B COIO3€ M COTPYIHHUYECTBE C (PHIOCOPCKO-
T'YMAHUTAPHBIM 3HAHHEM

OT JIAMAPKA K JAPBHUHY ... U ObPATHO

MapkoB A. B., 0doxkmop oOuonozuueckux Hayk, cmapuiuii HAyYHOLI
compyonuk Ilaneonmonozuueckozo uncmumyma,

«9xkogorus u xku3Hb» Nel, 2008

B 2009 rony Becrb mup ormetut 200 jieT co aHs poxaeHus Yapaza /lapBuHa,
Ha NPOTHAXKCHUU MHOI'UX JIET cuuTaBlIEerocs NPU3HAHHBIM aBTOpOM
001IEeNPU3HAHHON TeOPUM IBOJIIOLINH BCEro kuBoro. Ee ocHOBHBbIE 1M0JIOKeHNSI

58


http://elementy.ru/lib/430564

BBIIBUHYTHI MM B 3HamMeHUTOM Tpylae «IIpoucxo:xxknenue BHIOB IyTeM
€CTEeCTBEHHOI0 0TO0pPa», KOTOPOMY B TOM ke roay ucnojHurcsa 150 Jjer. Itum
ABYM 3HAMEHATEJbHBIM COOBITHAM XKYPHAJ «JKOJIOTHSI U KHU3HbL)» HaMepeH
NOCBATUTH UKJI MATEPHAJIOB O Pa3IMYHBIX ACHEKTAaX U NMPodJaeMax 3BOJTIOLHH,
B IIOCJIe/IHHE TO/bl BHOBb  BbI3bIBAKOIIMX  0KECTOYEHHbIE CIOPbI H
NPUBJIEKAINNX BHUMAHHE IMPeJCTABHTENIell CaMbIX Pa3HbIX HAY4YHBIX
AUCHUILUINH, — TOJIeMHKA [0 MHOTMM BOIPOCaM 3BOJIOLHOHHOIO Y4YeHHUsi 10
CHX IOP He TOJbKO He YTHXAaeT, HO U pPa3ropaercsi ¢ HOBOM cuJjoi. B mepBom
HOMeEpe IMpeablOWJIeiHOr0 roJa Mbl MNpeaaraeM BHMUMAHMI0O YUTaTe el
NEePBYI0 M3 3aJyMaHHbIX NYOJUKalWi, NMOCBAIICHHYI OJXHOMY M3 HamOoJiee
HHTEPECHbIX  MNpeIMeTOB  JAUCKYCCHMIl —  HacJIeOBAHUI0  W3MEHeHHI,
NMPOUCXOJSIIINX B X0/1€ IBOJTIOIUH.

Kak wu3BeCTHO emie co IIKONBHOW CKaMbd, INEPBYIO IIOCIEIOBAaTEIbHYIO H
HEMPOTUBOPEUHBYIO TEOPHUIO dBOMIOIMK B Hadane XIX Beka pazpabotan XKan batuct
Jlamapk. B ee ocHOBe nexxanu J1Ba JOMYIIEHUS: O HACIEIOBAHUU MPHOOPETEHHBIX
IPU3HAKOB W O BHYTPEHHE IMIPUCYIIEM BCEMY JKUBOMY «CTPEMJICHHH K
COBEPIIEHCTBY.

[TepBast runoreza oOBSICHsIIA, TOYEMY OPTaHU3MBI TaK XOPOIIO MPHUCIOCOOIEHBI K
yCIIOBUSIM OOUTaHUs. B TeueHue Ku3HU OHU UCTIONB3YIOT CBOM OPraHbl O-pa3HOMY:
OJIHM yalle, Apyrue pexxe. Opranbl, KOTOPbIE BCE BPEMS «TPEHUPYIOTCA», KPENHYT U
pacTyT, a «octaromuecsi 6e3 paboTbl» — yMEHbIIAITCA U chnaberor. Hebombimme
U3MEHEHUS, BO3HMKAIOIIME BCIEACTBUE TaKOMl W30MpaTeNbHONM TPEHUPOBKH,
nepenalTcs Mo HacieAcTBy. Hampumep, eciu KMBOTHOE IUTAETCS JIMCThSIMM,
pacTyIIMMH BBICOKO Ha JIEPEBbSIX, €My MPUXOJUTCS 4YaCTO BHITSATMBaTh wieto. [lles
TPEHUPYETCSI, KPEMHET U MOCTENEHHO YIMHSETCA. [I0TOMCTBO Takoro »MBOTHOTO
y’Ke€ OT POXKIACHHS MOTYYUT 4yTh Oosee AMuHHYIO 1meto. Tak, mo mHeHuio Jlamapka,
xKupadsl MPUOOPENIM CBOIO 3HAMEHUTYIO IIEH0. A €CiiM Kakas-TO NTHIla MepecTaeT
JeTaTb W NEpPEeXOJUT K Ha3zeMHOMY o0Opa3y JKW3HHM, TO, COIJIACHO €ro
IPEJCTAaBICHUAM, €€ KpbUIbs, JIOJI'O€ BPEMS OCTAIOLIMECS HEHMCIOIb30BAaHHBIMM,
paHo wiIM TO3AHO aTpodupyrorcd. Tak BO3HUKIM HEJETAlOUIMEe MTULBI C
PyAUMEHTAPHBIMU KPbUIbSIMHU.

Bropoe mnpeanonoxenue Jlamapka — BHYTPEHHS «TSIra K COBEPIICHCTBY» —
OOBSICHSIIO TOCTETIEHHOE YCIOKHEHHWE OPTaHM3MOB, IMOSIBICHHWE HOBBIX OPTaHOB U
TkaHed. KcraTty, SBOMIOIMOHUCTOB IO CUX MOP YINPEKAIOT B TOM, YTO OHU HE MOTYT
KaK CleyeT OOBACHUTH 3TOT (peHomeH. KoHeuHo, caMu 3BOJIOMOHUCTHI CYUTAIOT,
YTO OHHU BCE€ OTIMYHO OObsicHWIM. Ho HekoTOopble YydeHble MPOAOIKAIOT
Bo3Bpanatbcsi K wunaee Jlamapka. Hampumep, 3amedaTelbHbI IaJI€OHTOJIOT,
sBomononuct u unocod Ieep Teitsap ne lapmeH, oguH U3 TeX, KTO OTKPHLI
3HAMEHUTOI0 TMEKMHCKOIO0 CHHAHTpOIla, I[0jarajg, 4YTO I[OBBIIIEHUE YPOBHS
OpraHM3alliy >KMBBIX CYILECTB, HEYKJIOHHO IPOUCXOIAIIEE B XOJE HBOJIIOLMH,
HE MOXXET OBITh OOBSICHEHO OTOOPOM CIIy4alHBIX, HEHAMPABJICHHBIX MyTallUid W
CIIY’)KUT JJOKa3aTeNIbCTBOM MPUCYTCTBUS KaKoi-To 0co00i HampasJsttomen cuibl. OH
Ha3blBaJl €€ paJuajbHOM HIHEPruei, MOTOMYy 4YTO, IO €r0 MHEHHUIO, OHA IBUKET
SBOJIIOIUIO K HEKOMY a0COIFOTHOMY CPEIOTOUMIO, I LIEHTPY — «Touke Omeray.
OT1/aM4yns NOAJIUHHbIE M HAYMAHHbIE

UYro xe uzmenun [lapsun B Teopun Jlamapka? OH oTkaszancs OT BTOPOH IOCBUIKH
CBOETO IMPEAIIECTBEHHUKA — «TSATW K COBEPIIEHCTBY» — U MpHAYyMal TaKoil
MEXaHU3M  D3BOJIIOIMOHHBIX  M3MEHEHuM,  Kortoporo  Tteopuss  Jlamapka
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HE MpeaycMaTpuBaia, — €CTECTBEHHBIM 0TOOp. MexaHu3M eCcTeCTBEHHOro oTrhopa
OCHOBaH Ha OopbbOe 3a cymiecTBOBaHUE (KOTOpasl MPOMCXOAMT OTTOTO, YTO KHUBBIC
CYILIECTBA MTPOU3ZBOAAT OOJBIIIE TOTOMKOB, Y€M MOXKET BBDKUTH), U3MEHUYMBOCTH (€€
npuurHbl JlapBuH, HE 3Has TEHETUKH, HE MOT c(POPMYTUPOBATH U MPUHUMAI MTPOCTO
KaK JAHHOCTh) W HACJEACTBEHHOCTH, OJlarojaps KOTOPOW CBOWCTBA, MOMOTAOIINE
JAHHOW 0COOM BBIKUTD, IEPENIAIOTCS €€ TOTOMCTBY.

B cuny ctpanHOrO cT€UeHHUsI OOCTOSTEILCTB ceifuac, MPOTUBOIOCTABIISAA JaPBUHU3M
JaMapKu3My, OOBIYHO MMEIOT B BUJy BOBCE HE Pa3HOE OTHOIIECHHWE aBTOPOB K HJEE
«CTPEMJICHHSI K COBEPILEHCTBY» U JlaXK€ HE MPHUHIIMI €CTECTBEHHOro 0TOO0pa, T. €.
BOBCE HETO, YTO JEHUCTBUTEIBHO OTJIMYAJIO  B3TJAABI  JABYX  BEJIUKUX
ectecTBouctbITaTeNield. CIOXKHUIOCH COBEPIIEHHO OUIMOOYHOE MHEHHE O TOM, YTO
JlapBuH sKOOBI OmpoBepr TepBbIi moctynar Jlamapka o HaclieqoOBaHUU
NPUOOPETEHHBIX TPHU3HAKOB M JO0KAa3all, YTO HACIEAYIOTCS TOJIbKO TPU3HAKU
BPOJKJICHHBIC.

Ha camom pnene JlapBuH BOBCE HE OTBEprajl 3Ty JaMapKoOBCKylo wuzaetr. Ona
MHOTOKPAaTHO YIOMHMHAaeTcs B €ro 3HaMeHUTOM «lIpoucxoxaeHun BUAOB» U
MPU3HAETCS UM Kak oueBHUHAs. boiiee TOro, oH nake pa3BuIl €€, BhIIBUHYB TEOPHUIO
naHreHesa (Wi maHreHesuca). JlapBUH TPEANONIOKUI, YTO B KJIETKaX OpraHu3Ma
o0pa3yroTcsi 0coOble MeNbUallliie YacTUIBl (OH Ha3Bal WX TeMMYJaMd, WIH
NaHTeHaMH), Hecyllue HHPOPMAIMI0O O TeX U3MEHEHHSX, KOTOpPbIE KIIETKU
MpeTepIiesivd B TeYCHUE )XU3HU. [ eMMYJbl ¢ TOKOM KPOBH Pa3HOCATCS 1O OPraHU3MY
¥ B KOHIIE KOHIIOB MPOHUKAIOT B TOJIOBBIE KJIETKH. Takum o0Opa3oMm, MOTOMCTBY
nepenaercs nHGopMalus 0 MPUOOPETEHHBIX MTPU3HAKAX.

O JapBMHOBCKOIl TEOpUMM TMAHIE€HE3a COBPEMEHHBIE JapBUHUCTHI  MOYTH
He BcioMuHatoT. Eme Obl, Beab OHAa MNPOTUBOPEYUT OCHOBHOMY MOCTYNATy
JOMUHUPYIOIIEH HBIHE «CUHTETHYECKOW TEOPUU HSBOJIOLMN», CIO0XKHUBIIEHCS B
Hayane XX BeKa U3 TOJKOBAaHUM NAPBHUHOBCKOI'O YYEHHUS U pE3yJbTaTOB T'€HETHKH,
JOCTUTHYTBHIX K TOMY BpeMeHHU. COrjlacHO 3TOMY MOCTYJaTy, Ha3bIBAEMOMY TaKKe
[EHTPAJbHOM JIOTMOM HEOoJapBUHU3MA, MNPUOOPETCHHBbIE MPHU3HAKK HE MOTYT
HacJe10BaThCA.

JlorMa Hayana CKJIaJbpIBaThCAd Yepe3 HECKOJbKO JIeT mocie cMmeptu JlapBuHa,
B OCHOBHOM OJiarojiapsi yCUJiMsM HEMEIKoro yuyeHoro ABrycra Beiicmana, koToporo
U CUYUTAIOT POJOHAYAIbHUKOM HeoaapBuHu3Ma. OH IMoKa3aj, YTO €Clid KpbIcaM W3
MOKOJIEHUSI B TIOKOJIGHWE OTpy0aTh XBOCTBI, 3TO HE MPUBOAUT K POKICHHUIO
0OECXBOCTBIX KpBICAT. B Ipyrom 53KCIEpUMEHTE YEPHBIM MBIIMIAM TIEPECaKuBaIN
SUYHUKA OeNbIX. Y T€X MBbIIIeK, KOTOPhIM yJIaBaJlOCh BBDKUTH IIOCIE 3TOH
9K3EKYILIUH, POKIATUCh Oenbie Mblata. Ha ocHOBaHMU ATHUX U APYTHX MOAOOHBIX
OKCIIEPUMEHTOB M ObUT COPMYIMPOBAH TJIABHBIA MPHUHIMI TaK Ha3bIBAEMOTO
BEMICMAHOBCKOTO Oaphepa: KJIETKM Tela (COMaTUYeCKue KIIETKH) HE MOTYT
nepeaBaTh UH(POPMAIINIO TTOJIOBBIM KIIETKAM.

Monexkynapuvie noomeeprcoeHus

Pa3BuTue monexkynspHoil Ouonoruu emie OOJblle YKPENMUIO B CO3HAHUU YYEHBIX
HE3bI0EMOCTh 3TOTrO Oapbepa, MACHCTBUTENBHO TPEBPATUB YYECHHE B JIOTMY.
Brisicaunoch, 4to HacnenctBeHHas wuHGopmarus 3amucaHa B Mousekynax JJHK
0COOBIM KOZIOM, KOTOpBIM yaanmochk pacmmdpoBate B 1960-e rompl. Madopmanus,
3anucannas B JIHK, cnauana gomkna ObITh «riepenucana» Ha moinekyiny PHK (atot
MpOIIECC  HAa3bIBACTCSl  TPAHCKpHUMIMEH). 3areM  ChelUalbHbIE  CIOXKHbBIC
MOJIEKYJISIPHBIE KOMILJIEKCHI — PHUOOCOMBI — CUUTHIBAIOT HH(DOPMAILIHIO C MOJIEKYJIBI

60



PHK, cunre3upys monekyny Oejlka B TOYHOM COOTBETCTBHM ¢ 3anucaHHoi B PHK
«UHCTPYKLHUEH» (3TOT 3Tam peanu3aluy TeHeTHYecKoil HMH(opManuu Ha3bIBaeTCs
TpaHcisiuuen). belku BBINOMHSAIOT OTPOMHOE MHOKECTBO (DYHKUUN, U B KOHEUHOM
cuyeTe MMEHHO OHM OIPENeNIIOT cTpoeHue opranusma (penotumn). Takum oOpasom,
uHpopManusa nepenaerca B ogHoM Hampasienuu — ot JJHK k PHK u or PHK k
O6enkam. Hukakux mMexaHu3MOB TiepeHoca MHPOpMAIu B 0OpaTHYIO CTOPOHY — OT
6enkoB k PHK wm or PHK k JIHK — mnonavany oOHapyxeHo He OblIO, YTO U
YKPEIUIIO BEPY B HEBO3MOXKHOCTB TAKOI'O IIEPEHOCA.

IToToM, mpaBaa, OKa3aloCh, YTO B MPUPOAE CYLIECTBYIOT BHUPYCHI, y KOTOPBIX
XpaHWJIMILEM HacjiencTBeHHOM uHpopmanuu ciyxar monekyiasl PHK (a ne IHK,
KaK y BCEX MPOYMX OPraHHU3MOB), U Y HUX €CTh CIIeLUaIbHbIE (PEPMEHTHI, KOTOpPbIE
YMEIOT OCYILECTBISATH OOPATHYIO TPAHCKPHUIILIMIO, T. €. IEPENUChIBaTh HH(OPMALIHIO
3 PHK B JIHK. Co3nannas takum nyreM /JIHK BcTpanBaeTcst B XpoMOCOMBI KIETKH -
X035iIMHa U pa3MHOXkaeTca BMecTe ¢ HUMH. [loatomy ¢ mogo6usiMu PHK-Bupycamu
OUYeHb TPYIAHO OOpOThCs (TedanbHo u3BecTHRI BUY oTHOCHTCS K ux unciy). Ho BOT
oOpaTHON TpaHCIALMM — TepenucbiBanus wHpopmaruu u3 OenkoB B PHK —
He OOHapyXeHO W 1o ced AeHb. [lo-BUAMMOMY, Takoro SIBI€HUS B MpPUPOJE U
BIIpaB/y HE CYILIECTBYET.

H3 oonout kpaiitnocmu 6 opyzyro

Nrak, nosiBunace U OKpelia «IeHTpajibHast aAorMa». Bce Teopuu, OCHOBaHHBIE HA
BO3MOYKHOCTH  HACJIEJIOBaHUS TNPHOOPETEHHBIX IPU3HAKOB, CTald CUYUTATh
JOKEHaydHbIMHA — anpuopu. Ho, kak M3BECTHO, BCSAKOE JACHCTBUE POXKIAET
npoTuBojelcTBre. I He cekpeT, 4YTO HMHOrJa JIEKapCcTBO OKAa3bIBAETCS ONACHEE
0one3Hu. B kadecTBe ypoJIJIMBOrO W CTPAIIHOTO MPOTHUBOBECA JOrMaTHU3aluU
JOCTUKEHUN TEeHEeTMKH W  MosiekyiasipHod  Oumosornn B CCCP  Bo3HuMKIA
JBICEHKOBIIMHA — CUMBOJI BOMHCTBYIOILIEIO HEBEKECTBA.

T. 1. JIpiceHkO OTKpbUI CcHOCOO NpPHUJIABATh CEMEHAM MOpPO30YCTOMYUBOCTb,
BBIIEPKUBAsl UX HEKOTOPOE BpeMs Ha XOJIOZE, a IOTOM IEPEHOCS B TEIUIO U YKpbIBas
oziestsioM. MoJIoA0ro «y4eHOro-KpecTbsIHUHAY» HallpaBUJIU Ha paboTy B 1a00pATOPUIO
H. W. BaBunosa. Tparuueckue mociencTBys 3TOro 1ara BCEM U3BECTHBI. JIBICEHKO,
NOJIb3YSCh JIaJIeKO HE HAyYHBIMM apryMEeHTaMH M CpPEICTBAaMHU, IMOAYMHUI cebde
PYKOBOJICTBO COBETCKOW OHMOJOrMUecKOil Haykoll. I'eHeTHka u «BeiicMaHu3M» ObuIN
OOBsIBIEHBl JDKEHayKamMu. B crpane o¢unuansHo Obula IpHUHATA  JI0TMA,
MPOTHBOIIOJIOKHAS BEHCMAHOBCKOM W OCHOBaHHas Ha 0a30BOM TPHUHIIMIIE
JaMapKu3Ma: MpUoOpETEeHHbIE MPU3HAKU HACIEAYIOTCS; ONpeAesomuM (HakTopoM
HACJIEJICTBEHHOCTH SIBIISTIOTCS HE MU(PUUECKUE TEeHBI, @ BO3ICHCTBUE BHEITHEH CPEIbI.
TopxectBo nbiceHkoBIMHEI B CCCP n 0co0eHHO pernpeccuy NpOTUB I'€HETUKOB
IPUBEJIM K OKOHYATEIbHOW JTUCKPEAUTALIMM JIaMapKu3Ma Ha 3amajie U K abCOoNOTHON
Jormatvsauuu npuHuuna Belicmana. Hayka B ouepenHoi pa3 cmemanach ¢
HNOJIUTUKON. DTO HE MOUUIO Ha IMO0JIb3y HU COBETCKOW, HM 3amaaHou Ouosoruu. JIBa
MPOTHBOIIOJIOKHBIX ~MOJAXOAa K MpoOJiieMe HAacIeACTBEHHOCTH COLUIUCh B
CMEPTEIBHOM CXBaTKe. Bonmpoc 3akioyancs yke He B TOM, MOT'YT JIM HACJIE0BaTbCs
npuoOpeTeHHble Mpu3Haku. Peubp mwia o Ooppbe ABYX «HAYYHO-COIHAIBHBIX)
CUCTEM: COLIUATMCTUYECKON JIBICEHKOBIMHBI U OypKya3HOro BeliCMaHU3Ma.

[Tocne cmepTH JIbiceHKO OTedecTBEHHAsI OMOJIOTUsl MOCTETIEHHO BEPHYJIACh B PYCJIO
MUpPOBON Hayku. Ho mocneacTBus 3ToH «aHOMaIMMW» MPOSIBISIFOTCS U MO CEH JIEHb:
MHOTHUX TEHETUKOB (KaK PpPOCCHUUCKHX, TaK U 3apyOeXHBIX) JO CHUX TIOp
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nepefiepruBaeT MpU  OJHOM YIIOMHUHAHMU O BO3MOXKHOCTUA  HAaCIEJOBAHUS
PUOOPETEHHBIX TPU3HAKOB.

Onnako pe3ysibTaThl psAZia HOBBIX HMCCJIEIOBAHUN CBUJIETEILCTBYIOT O TOM, YTO
npuoOpeTeHHbIe MTPU3HAKK WHOTJA BCE YK€ MOTYT TepeiaBaThes Mo HaciencTry. [1o-
BUJIUMOMY, PallMOHAJILHOE 3€PHO €CTh B 00CUX «JI0TMax», U JUIsl ABUKEHUS BIEPE
HEOOXOJMMO OTKAa3aThCsl OT JIOTMAaTHU3Ma C O0EUX CTOPOH M UCKATh BO3MOXHOCTHU
CUHTE3a.

Ha nymu k komnpomuccy

B kakux xe ciaydasix MOXKET MPOSIBISITHCS «HACIEACTBEHHOCTH 10 Jlamapky»?

Ilepen kaxxapIM KJIETOUHBIM JeneHueM Bce Mosekynsl JIHK B kieTke yaBauBaroTcs:
crnenuanbHble OelaKu-(GepMEHTBl CHUHTE3UPYIOT TO4YHble Konuu umeromuxcs JHK,
KOTOpBIE IIOTOM pPacCHpEleNSIIOTC MEXAYy Ao4epHUMH KieTtkamu. OpHako mnpu
KOIMPOBAHUM WMHOTJa BO3HUKAIOT OMIMOKM — MyTauuu. Ecium myTtanus BO3HHKaET
npu 00pa3oBaHMU TOJIOBOW KIJIETKH, OHA, €CTECTBEHHO, IEPEIaeTCsl 0 HACIEICTBY.
OOBIYHO CUHUTAETCs, YTO TaKHWE MYTAllMU MPOMCXOMAST COBEPIIEHHO ciy4yaiHo. Tak
BO3HHMKAET H3MEHYMBOCTB, CIyXallas MaTepUaJioM JUIsl €CTECTBEHHOI0 OTOOpa.
Ho MyTranum MoOryr npouCXOAUTh NpU JEJEeHUH J0ObIX KIeTOK Tena. Takue
MyTallUd, KaK M KIETKH, TOXE Ha3bIBAIOTCS COMATHUYECKUMH U TPUBOAAT K
BO3HUKHOBEHHMIO YYacCTKOB HW3MEHEHHbIX TKaHed. IIoHATHO, 4TO coMarnueckue
MyTallUd MOTYT OBITh BBI3BaHbI PA3JIMYHBIMU BO3/JEUCTBUSIMU BHEIIHEH Cpelbl U B
KaKoOH-TO Mepe, BO3MOXKHO, cofiepkKaT UH(popMaluio 00 3TUX BO3AEHCTBUSIX, KOTOpas
MoTrJia Obl OKa3aThCsl MOJE3HON JIsl OYTYIIMX MTOKOJICHUH.

Knaccuyeckass reHeTuka OTPHULIAET BO3MOYKHOCTH HACJEIOBAaHUS COMAaTHYECKUX
mytauuid. CyuTaercs, YTO U3MEHEHUs KIETOK Tesa (B TOM YHCIE M MYTAllMH)
HE MOT'YT OTpa3uTbCAd Ha IeHaxX IMOJOBBIX KiIeTOK. [loxoxe, 4yTo B OOJBIIMHCTBE
ClIydaeB JTO yTBepxkaeHue cnpasennuBo. Ho Ilpupoma ocraercs Hemsmepumo
CIIO)KHEE JIOOBIX HalIMX TEOpHH W MoAeneil. Y BCSIKOro cOpMyIHpPOBAHHOTO
JIOABMM  3aKOHA O0s3aTEJIbHO HAaXOIATCS UCKIo4YeHus. W naHHbld  cioydait
HE UCKJIIOYEHUE, HWHBIMU CJIOBAaMH, HCKJIIOYEHUS M3 OSTOr0 IMpaBWiIa TOXKE
CYLIECTBYIOT.

VY OIHOKJIETOYHBIX OpPraHU3MOB, €CTECTBEHHO, HET JEJICHUS Ha COMAaTHYECKHE U
N0JIOBBIE KJIETKH. VIX eJMHCTBEHHAs KJIETKAa OJHOBPEMEHHO OKa3bIBAETCS U MOJIOBOM,
U COMAaTHYECKOH, TaKk YTO JIOObIE MPOU3OLIECIINE C HEH M3MEHEHHsS HEMEJIEHHO
MepeNaTCs MOTOMKaM. A T€HbI y OJIHOKJIETOYHBIX OPraHU3MOB MEHSIOTCS IOBOJIbHO
yacto. M He TONBKO M3-3a MyTanui. Y HHX O4YEHb ILIMPOKO PACIPOCTPAHEH TaK
Ha3bIBAEMBI TOPU3OHTAJIBHBIII OOMEH TIE€HETUYECKMM MarepuanoMm. bakrepuun
BBIJIEJISIIOT B OKpY»Karolyto cpeay ¢parmentsl cBoeit JIHK, moryT nornomars takue
(GparMeHThl, BbIIEJICHHbIE APYrUMHU OAaKTepUsMU (B TOM YMCIIE U OTHOCSIIHUMHCS K
COBEPILUEHHO JPYI'MM BHUJAM), U «BCTPAUBATH» 3TU KYCOYKH UY>KOI'O F€HOMa B CBOM
COOCTBEHHBIH.

A BOT y MHOTOKJIETOYHBIX OPraHHW3MOB TOPU3OHTAJIbHBIM OOMEH, MO-BUIUMOMY,
UrpaeT ropaszio MEHbIIYI0 posib. BmecTo Hero pasBuinch Oosiee COBEpLICHHBIE
MEXaHU3MBl <«IIEPEMEUINBAHMs» HACIEICTBEHHON HWH(POPMALUK, CBS3aHHBIE C
IIOJIOBBIM pa3MHOKeHHEM. K TOMy ke IIOJIOBBIE Keje3bl Yy MHOTIOKJIETOYHBIX,
O0COOEHHO BBICHIMX, AEHCTBUTEIBHO OTPa)kJI€Hbl OT OCTAJIBLHOIO OpraHu3Ma O0COOBIM
O0apbepoM, TMPaKTUYECKH HENPOHULAEMBIM JUIl KPYIMHBIX MOJEKYd (TakuXx,
Harnpumep, kak oenku win JJHK).
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Omu napadokcanvHvle UPYCH

OauH 13 cnoco0OB TOPU30HTAIILHOTO OOMEHA reHaMH, OT KOTOPOrO HE 3alHILEHbI
Jla’ke€ MHOT'OKJICTOYHbIE, — 3TO BUPYCHBINA NEPEHOC FeHETUYECKOW HH(POPMALIHH.
M3Bectno, uto JIHK Bupyca cnocoOHa «BCTpamBaThCs» B TE€HOM KIIETKH-XO3SIMHA,
a IOTOM CHOBA OTJAEJATHCS OT HEro M (POpMUPOBATH HOBbIE BUPYCHBIE UYaCTHUIIBI,
KOTOpBbIE MOTYT 3apaxaTh Jpyrue kietku. [Ipu atom BmecTe ¢ cobctBennoi JJHK
BHUPYC MOXET ciy4yailHO «3axBaTtuTh» Kycoudek JIHK xo3smnHa m Takum obpazom
IIEPEHECTH €ro B APYI'YI KJIETKY, B TOM YHCIE — U B KIETKY APYrOro OpraHusma.
B GonpimmHCTBE CilydaeB BHPYCHI, pa3MHOMKAIOUIMECS B KIETKaX OpraHu3Ma
(HampuMep, 4YEIOBEYECKOro), He MOTYT MHpoOHUTbCA CKBO3b Oaprep Belicmana wu
3apa3uTh MojoBble KieTku. Ho Bce ke MmHorna BHUpyCcHas HH(EKLUUs MepeacTcs
noroMcTBY. (OOBIYHO 3apa)k€HHE HPOMCXOMUT YXKe IOCce OIUIOAOTBOPEHUS, BO
BpeMsi BHYTPUYTPOOHOrO pa3BUTHUs. Eciam e OHO MpOM30iMIeT JOCTATOYHO PaHo,
Korga «Oapbep Beilicmana» y smOpuoHa emie He ycren cGOPMUPOBATHCS, TO
3apozsii OyaeT Hecty BupycHyto JIHK He Tonpko B coMaTHYECKHUX, HO U B TIOJIOBBIX
KJIeTKaX, M TakuM o0Opa3oM TMpHU3HAK MOXET CTaThb  IO-HACTOSIIEMY
HaCJIeZICTBEHHBIM.) A BeIb 3TO HE YTO MHOE, KaK HacCJIeJOBAHHWE MPHOOPETEHHOIO
npusHaka! I mpu 3TOM COBEPILIEHHO HE BaKHO, YTO OT TAKOI'O «IpPU3HAKa» OOBIYHO
OJUH TOJBKO Bpel. Bupyc Beab MOXKET «IIpUXBATUTh» C COOOW M KaKOH-HUOYAb
«mone3Hsli» kycouek JJHK (xoTs BepossTHOCTH 3TOr0, KOHEYHO, BECbMa MaJa).
Mexanuszmvt HacieocmeeHHOCIMU

HenaBHO yueHble OTKpPBUIM €II€ HECKOJBKO CIIOCOOOB Iepenayd IO HaCIEACTBY
OpUOOPETEHHBIX  NPU3HAKOB. OTH  CHOCOOBI  HE CBA3aHBl  HAMNPAMYIO  C
n3menenusamu JJHK, T.e. ¢ wmyranusamu. IlodTromy Takyr0 HaciaeAaCTBEHHOCTH
Ha3bIBAOT SIIUTEHETUYECKON, NN HAATC€HETUYECKOM.

OauH W3  DOUIEHETUYECKUX  MEXAHM3MOB  HACIEACTBEHHOCTH  CBSi3aH C
metwimpoBanuem JIHK. Okaszanoce, 4TO B mpouecce KU3HEACATEIbHOCTH K
monekynam JIHK B kierkax (B TOM 4YWCiIe W B IMOJIOBBIX) CIIEHUAIBHBIE ()ePMEHTHI
npucoeuHsA0T MeTtuiabHble Tpynmbel (—CHj). Ilpuuem k ogHMM reHam uX
«rpuiMnaeT» Oonblie, K JpyrMM — MeHbIIe. PacnpeneneHne METUIIbHBIX TPYII 1O
reHam (Tak Ha3bIBA€MbI PUCYHOK METHJIMPOBAHMS) 3aBUCUT OT TOr'0, HACKOJIBKO
aKTUBHO TOT WJIM WMHOW T'eH ucnoibiyercs. [lomydaeTcss mouTu mojHas aHajJorus ¢
«TPEHUPOBKOW» OpPraHoB, KOTOpPYyr Jlamapk cyuTan NPUYMHOM HACIIEICTBEHHBIX
n3MeHeHHH. [I0CKOIbKY «pHUCYHOK METUIIMPOBAHUS» NEPENAeTCs 10 HACIEACTBY H,
B CBOIO OY€pE/lb, BIUSAET HAa aKTMBHOCTb I'€HOB y IOTOMCTBA, HETPYAHO 3aMETHUTb,
YTO 3/1€Ch MOXET padoTaTh COBEPLIEHHO JIAMAapPKOBCKHI MEXaHH3M HaclleZJOBaHUS:
«HATPEHUPOBAHHBIC» MPEAKAMH T'€HBI OyIyT U y IIOTOMCTBA paboTaTh aKTHUBHEE, YEM
«ocaa0beBIIre» OT JOJIr0ro 0e3aeiiCTBHS.

Jlpyroii BapuaHT 3NHUI€HETUYECKOIO HACIEJOBaHUS NPUOOPETEHHBIX IPU3HAKOB
OCHOBaH Ha B3aMMHOM aKTHBAallMM W WHAKTUBALMU («OTKJIIOUEHHWW)») TIE€HOB.
PaccMmoTpuM cuctemy U3 IBYX T'€HOB, I'/le TeH A KOHTPOJUPYET CUHTE3 OesKa, OJHa
u3 (QyHKIUI KOTOPOro cocTouT B OnmokupoBanuu padoTel TeHa b, aren b, B cBotO
ouepesib, onpeesseT BhIpaboTKy ApYyroro Oenka, ClIOCOOHOTO «BBIKJIIOYATh» T'eH A.
Takas cucTtemMa MOXET HAXOAWUTHCA B OJHOM M3 JIBYX COCTOSIHMIA: JHOO TeH A
«paboTaet», u Toraa red b «Beikmouen», 1100 Ha000poT. JlomycTuM, U4TO MEpPEexos
CUCTEMBI U3 OJIHOTO COCTOSIHMS B IPYTO€ MOXKET MPOUCXOJIUTh TOJIBKO B pe3yibTaTe
KaKoOro-To 0co0Oro BHEUIHErO BO3JCHCTBHSI, MPOUCXOJSALIET0 JOBOJBHO peako. To
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COCTOSIHME, B KOTOPOM HaXOJWTCA 3Ta «IBYXI'€HHas» CHUCTEMa B KIIETKaX MaTEpH,
Oyzner uepe3 SHIEKIETKY NEepeaBaTbCsl €€ MOTOMCTBY (IIOCKOJIBKY CHEPMAaTO30U[
COJIEP’KUT MPEHEOPEKUMO MaJloe KOJIMYecTBO OenkoB). Ecnu ke npu Ku3HU MaTepu
CUCTEMA IIEPEKIIIOUUTCS B JPYrO€ COCTOSHUE, 3TOT NPU3HAK NIEPEAACTCS IIOTOMCTBY,
pOIUBIIEMYyCSl IOCJE «IepekiatodeHus». ONAaTe MONMy4aeTcs —«HaclleJOBaHUE
1o Jlamapky».

Jeonwyua npedcmasieHuIl 0 Mymayuax

Uro ke kacaercs MyTalMii, TO M TYT KJIAaCCUYECKUE HEOJAPBUHUCTCKUE
MIPE/ICTABIIEHUSI OKa3aJIUCh HE COBCEM BEpPHBIMHU. MyTalluu, MOXO0KE, OKa3bIBAKOTCS
HE BIIOJIHE clydailHIMU. B mocnegHee BpeMsi TBEpAO YCTAHOBIEHO, UTO pa3HbIC
Y4aCTKH T€HOMOB MYTHPYIOT C Pa3HOM CKOPOCTBIO, MPUYEM Y KaXJOr0 M3 HUX 3Ta
CKOpPOCThb JTOBOJIbHO MOCTOsiHHA. [lo-BUaMMOMYy, 3TO O3HA4aeT, YTO OJHHUM TI€HaM
[Ipupona «paspemaer» MyTHUPOBaTh 4Yalle, 4eM JPYIMM. A HEIaBHO MOSBUJIOCH
JOCTAaTOYHO YOEAUTENbHO OOOCHOBAHHOE MPEIINOJIOKEHHE, 4YTO B KJIETKax
CYLIECTBYIOT CII€LMAJIbHbIE MEXaHU3Mbl JJI IIeJICHANPaBICHHOIO YBEIUYECHUS
CKOPOCTH MYTallUii ONPEEICHHBIX YYaCTKOB F'€HOMA.

CrocoOHOCTh KJIETOK KOHTPOJMPOBATH CKOPOCTh MYTHUPOBAHMSI OCOOEHHO SIPKO
OposiBIIeTCST B paboOTe WMMYHHOH CHCTEMBL. bBHOIOTOB W MEIWKOB JaBHO
UHTEpEeCcOBaJl  BOMPOC, KakuM o00pa3oM  OelbIM  KpPOBSHBIM  KIJIETKaM —
aMM@poLHUTaM — YIAaeTcsl MOpOKIaTh TaKO€ OrPOMHOE pPAa3HOOOpa3ue aHTHUTED,
UCIIOJIb3YEMBIX JJIs1 OOPHOBI ¢ pa3NUYHBIMU UH(PEKIUAMUA. AHTUTENNAa — 3TO OENKH,
KOTOpbIE YMEIOT 0e30IMO0YHO pPAClO3HaBaTh OIpejesieHHble OaKTepuu, BUPYCHI,
a TaKkxe J00bIe YyKepoaHble OeTKU (M MHOTHE YIJIEBOABI) U MPUKPEIIATHCS K HUM,
YTO MPUBOAUT K 00€3BPEKMBAHUIO BO30YIUTENEH U BBIJIEISEMBIX UMU TOKCUHOB. [1o
MHOTMM HE3aBUCHMbBIM OLIEHKAM, OpraHU3M YeJOBEKa CIOCOOEH MPOU3BOIAUTH
HE MEHEE€ MWUIMOHA pa3HbIX aHTUTEN. J[ake ecnu B OpraHu3M BTOPraercs BUPYC,
IPEKJEe HE BCTPEUYABLIUICS B IPUPOJIE, YXKE UYEPE3 HECKOJIBKO JHEW B KPOBU MOKHO
OOHapyX uTh cHelupUYECKUe aHTUTeNla, KOTOphle Oe30IIMO0YHO Y3HAIT U
«aTaKylT» UMEHHO €ro (M HUKaKOW WHON BO3OYAUTEIND).

Crout nmu OOBSACHATH, YTO OPraHM3M YEJIOBEKAa HE MOXKET 3apaHee «3arOTOBUTHY
aHTHUTENIa Ha BCE CIIy4ad KU3HHU, TeM 0ojiee COCOOHBIE TPOTUBOCTOATh HEBETOMBIM
paHee O6akTepusiM U Bupycam. il KOAUPOBAHUS MHJUTMOHA aHTHUTEN MOHA100MIOCH
Obl JIBa MWJUTMOHA T€HOB (MOCKOJBKY Ka)J0€ aHTHTEJIO COCTOUT U3 JBYX OEIKOBBIX
MOJIEKYJT), HO Bellb TMOCJ€ PAacIIM(pPOBKH YEIOBEUECKOIO I'€HOMAa BBISICHUJIOCH, YTO
oO1uiee 4yncio reHoB y uesoBeka He mpessimaeT 30 Teic. Bnpouem, emre 3am0iro 10
pacmiupoBKH T'e€HOMA CTajJ0 OYEBHAHO, YTO TEHbl OOJBIIMHCTBA AHTHUTET,
o0pa3yronmxcs B KpPOBU MPU PANTMYHBIX WH(EKIUAX, HE 3aKOJUPOBAHBI B TE€HOME
M3HAYaJIbHO, a «M3rOTABIMBAIOTCS» IO MEpe HEOOXOAUMOCTH U3 HEOOJNBILIOToO Yncia
«TEHOB-3aroTOBOK». M mpOMCXOOUT 3TO 3a CYET MHTEHCHBHOI'O MYTHPOBAaHUS.
B «reHbI-3aroToBKM» BHOCATCA CllydailHble M3MEHEHUs (IIPOUCXOJAT COMATHYECKUE
MyTaluu) 10 T€X MOp, IOKA HE MOTyYUTCS HYKHBIH OeTOK — TaKol, KOTOPBINA Oyaer
0€301IM00YHO «y3HAaBaTh)» HOBOTO BO30YAUTEIIS.

DTO OTKPBITHE MOKA3aJ0, YTO Y KJIETOK €CTh BO3MOKHOCTh LI€JIE€HANPABIEHHO, TIOYTH
«CO3HATETILHOY», U3MEHATh COOCTBEHHBIN reHoM. KoHeuHo, caenaTs npolecc nomucka
NOJXOJAIIEr0 BapuaHTa MO-HACTOSALIEMY OCO3HAaHHBIM KIIETKaM TaK M HE YJaJlOCh.
OHM He MOTyT MCCIIENOBaThb HOBBIM BUPYC M Cpa3y OINpPEAENINTb, KaKOH HUMEHHO
O0eJlOK B JaHHOM cllydae HYyxkeH. MM mnpuxoauTcss [OelCTBOBaTH METOJAOM
«ONTUMHU3UPOBAHHOIO CIYy4YalHOro MOUCKa». ONTHMHU3UPOBAHHOIO — IOCKOJIBKY
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HUMCIOTCS YHUBCPCAJIBHBIC 3arOoTOBKH, a KJIICTKHM <«GHAKOT», B KAKHMC YYACTKH I3THUX
3aroTOBOK CJICAYCT BHOCUTD CHY‘I&IZHLIG n3MeHeHus. Ho Beap 1 310 YXKE HeMauo!

Onvim — no nacieocmey?

Mexay TeM caMOe HMHTEpECHOE elle Blepeau. HemaBHO rpynma aBCTpanuiCKuX
UMMYHOJIOTOB coOpasia yOenuTellbHble JaHHbIE, MOKa3blBAIOIIME, YTO H3MEHEHHS,
nproOpEeTeHHbIE T€HAMU HMMYHHBIX O€JIKOB B T€UEHHE XXKM3HM OpPraHM3Ma, MHOIJA
MOTYT IepeAaBaThCs IO HaciencTBy. UM Torma moToMcTBO NHpSAMO OT POKIACHUS
OKa3plBaeTcs Oosiee YCTOWYMBBIM K HEKOTOPbIM  BO30yIUTENsIM. YUeHble
NPEANONOKWIA, YTO TYT HMMEeT MECTO MEXaHM3M, Ojarogaps KOTOpOMY
npuoOpeTeHHbI Mpu3HaK (FeH HOBOIO aHTUTENa) MOXKET MepeaBaThCs U3
AMMQOLIMTOB B MOJOBbIE KIETKU. BHyTpH nmumMdonuToB odpasyercs HEKoe moaooue
PHK-conepxanmx BUPYCOB, KOTOpble 3axBaTblBalOT Moisiekyiasl PHK, Hecymue
MH(}OpPMALIMIO O CTPOEHUMU HOBOIO aHTUTENA. 3aTEM 3TU «BUPYChl COOCTBEHHOTO
U3TOTOBJICHUS» BBIXOAAT W3 JUMQOLUTOB M Pa3HOCATCS KPOBBIO IO OpPraHuU3MY,
nomnajas B pa3Hble KJIETKH, B TOM YHUCJE U IOJIOBBIE. 37€Ch METOAOM OOpaTHOM
TPaHCKpUMNIMKM TeHeTuyeckas uHpopmanus nepenucbiBactcs ¢ PHK na JIHK, u
nonyuuBiuiics ¢parment JIHK BcTpamBaercss B OIHY M3 XpPOMOCOM TIOJIOBOM
KJICTKH.

Ecin rumoresa aBCTpaIMMCKUX HMMMYHOJIOTOB OKaXETCsl IPAaBHIBHOM, 3TO
MOATBEPAUT HE TOJIBKO CIHPaBEMIMBOCTh uAed Jlamapka O BO3MOXHOCTH
HaclleZIOBaHUsl MPUOOPETEHHBIX MPU3HAKOB, HO M BIIOCIEACTBUM MPEIAHHYIO
aHadeMe paHHIOI0 Teoputo [lapBuHa o remmylax U nanresHese. Benp «camozenbHbIe»
PHK-Bupycs1, obpasyronecst B auM(pOIHUTaX, MO BCEM NPU3HAKAM M CBOMCTBAM
BIIOJIHE COOTBETCTBYIOT YAMBHUTEJIbHBIM areHTam, MepealoluM MpHOOpETEeHHbIE
U3MEHEHHNs], CYLICCTBOBAHME KOTOPBIX IIPEACKAa3bIBajd BeIWKUM JlapBuH, Kak
BBISICHSIETCS, OTHIOJb HE OTBEPraBUIMI BCE INPEACTABICHHUS CBOErO BBIAAKOLIETOCSH
IIPEAIIECTBEHHUKA.

INPOEKT «'EHOM UEJIOBEKA»: JIECATD JIET CIIYCTSI.
MsicaukoBa [l. (0603pesamens sncypuana «IKkono2usa u Hcu3noy)

«IKkojo0rus M ;ku3ub» Nel2, 2010

IIpoexkT «I'eHOM 4esoBeka» HABJsIETCHA Handojee aMOMUIMO3HON OHMOJOrHYeECKOM
HCCJIeJ0BATEJIBCKOI NMPOrpaMMoi 3a BCI0 MCTOPHIO HayKH. 3HAHHME TeHOMA 4YeJI0BeKa
BHECET HEOUECHHUMbI BKJIAJA B pa3BUTHEe MeIULHUHbI H OHOJIOTMH YeJIOBEKa.
HccnenoBanust 4e0Be4eCKOro reHoMa TaK ke He00XOAUMO YeJI0Be4YeCTBY, KaK KOrjaa-
TO ObLI0O HEOOXO0AMMO 3HAHHME 4YesioBedecKoi aHaToMuU. OCO3HAHHE ITOr0 NMPHUILIO B
1980-x, 1 3TO MPHUBEJIO K TOMY, YTO MOsiBUJICS NMPoeKT «['eHom udenoBeka». B 1988-m ¢
AHAJIOTUYHOM Heeil BBHICTYNMJI BbIIAIOIMIUICH POCCHIICKUI MOJIEKYJSIPHBIIA OHOJIOT U
OMoOXUMHUK, akaaeMuk A. A.Bbae (1904-1994). C1989r. u B CIIA, u B CCCP
(GYHKIMOHHPYIOT COOTBETCTBYWIIHE HAy4YHble IMPOrpaMMbl; I03[Hee BO3HHMKJIA
MexnyHapoaHass opraHu3anusi nmo usydeHuro resoma dvenosexka (HUGO). Bxaapg
Poccum B MexayHApoaHOEe COTPYJIHMYECTBO MNMPU3HAH B Mupe: 70 oTeyecTBEHHBIX
ucciaegosaresei apiasores wienamu HUGO.

HUrak, mpourio 10 et ¢ TOro BpemMeHH, Korjaa npoekt «I'eHom desoBeka» ObLI
3aBepuieH. EcTh M0BOJ BCHOMHHUTB, KaK 3TO ObLIO...

B 1990 r. npu noxanepxkke muHuctepctBa sHepretuku CIIIA, a takxe BenukoOputanuu,
Opannuu, Anonuun, Kuras n I'epmanun, Obul 3amylieH 3TOT TPEXMUJUIMAPIHBIA MPOEKT.
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Bosrnasun ero n-p ®psncuc Kommus, rnasa International Human Genome Sequencing
Consortium. LlensiMu npoeKTa ABJISITHC:

e wuaentuduxanmsa 20 000-25 000 renos /IHK;

e oOmpejelieHue MOCHEAOBATEIbHOCTH 3 MJIpPA. THap XUMHYECKHMX OCHOBaHUH,
cocraBisromux JIHK yenoseka, u coxpanenue 3toii nHpopmanuu B 0a3e JaHHBIX;

e  YCOBEpILEHCTBOBaHHE MPUOOPOB IS aHAIH3A JAHHBIX;

e  BHEJIPEHHE HOBEHIIMX TEXHOJOTHH B 007aCTh YACTHOTO MCIIOJIb30BaHMS;

e  HCCIIEOBaHHE STUYECKHUX, IPABOBBIX U COLMAIbHBIX BOMPOCOB, BOSHUKAIOUIMX IPU
pactumdpoBKe TeHOMA.

B 1998 r. ananmornunsbIii mpoekT ObuT 3amymieH A-poM Kpeiirom Bentepom u ero dhupmoit
«Celera Genomicsy. 1-p Benrep mocraBui nepe/ CBoeit KoMaH 10 3a1ady 0ojiee OBICTPOTO U
JIIIEBOI0 CEKBEHUPOBAHUS UYEJIOBEUECKOT0 TeHOMa (B OTIMYME OT TPEXMUJUIUAPIHOTO
MEXTyHApOJAHOTO MPOEKTa, OO/IKET NpoeKTa 1-pa Benrepa orpannunsazncs 300 MitH 10111, ).
Kpome toro, ¢upma «Celera Genomics» He coOupanach OTKpPBIBATH JOCTYIl K CBOHM
pe3yabraTam.

6 uronst 2000 r. mpesunent CHIA u npembep-mMuHUCTp BenukoOpuTaHuu OOBSIBHIH O
pacmuppoBKe YeIOBEYECKOr0 TE€HETHMYECKOTO KOAa, W TakuM OOpa3oM COpPEBHOBaHHE
3aKkoHYMIOCh. Ha camom nene, Obul omyOnukoBaH paOoOuMii YEPHOBUK UYEIOBEUYECKOTO
reHoma, 1 Jumb K 2003 1. oH ObIT pacmm(poBaH MPAKTUUYECKU TOJTHOCTBIO, XOTS M CETOIHS
BCE €I1Ie MPOBOAAT JOMOTHUTEIbHBINA aHAIN3 HEKOTOPHIX YYAaCTKOB T€HOMA.

Torna ymbl y4eHbIX ObLTH B30ynOpa)keHbl HEOOBIKHOBEHHBIMH BO3MOXKHOCTSIMU: HOBBIE,
NEHCTBYIONME HAa TEHETUYEeCKOM YPOBHE JIEKapcTBa, a 3HAYUT, HE 3a TOopaMu CO3/aHue
«MEPCOHATBHON MEIULMHB», HACTPOEHHOMW TOYHO IOJ TE€HETHYECKHW XapakTep KaXKIOoro
OTJENBbHO B3SITOro 4YenoBeka. CylllecTBOBajiM, KOHEYHO, M OMNACEHHUs, 4YTO MOXKET ObITh
CO3/1aHO T€HETUYECKU 3aBHUCUMOE OOIECTBO, B KOTOPOM JIfOJeH Oyay NEIUTh Ha BBICILIUE U
Husmue knaccsl mo ux JJHK u cooTBeTCTBEHHO OrpaHnuMBaTh MX BO3MOKHOCTH. Ho Bce ke
ObL1a HaJEXK/1a, YTO 3TOT MPOEKT OKAKETCSI CTOJIb e NMPUOBUILHBIM, CKOJIb U VIHTEpHET.

W Bapyr Bce 3aTuXio0... HaAeXKAbl HE ONMPABIATUCh... Kazaloch, 4YTO 3 MIPA JOJI.,
BJIO’KEHHBIX B 3Ty 3aT€I0, BBIOPOIIEHBI Ha BETEP.

Her, He coBcem Tak. BbITh MOXET, MONy4YeHHbIE PEe3yAbTaThl HE CTOJb T'PAaHIMO3HBI, KaK
MPEIoarasoch BO BpeMeHa 3apOXKICHUS MPOEKTa, HO OHU IMO3BOJISIT JOCTHYh B OyIyIieMm
3HAYUTENBHBIX YCIIEXOB B PA3TUYHBIX 00JACTIX OMOIOTUU U METUIIUHBIL.

B pesynbrare ucmnonHeHus npoekta «['€HOM ueIoBeKa» OBLI CO3JaH OTKPBHITHIN OaHK
reHokona.  OOLIENOCTYyITHOCTh  MOJYyYEeHHOH  MH(POpPMaLMU  MO3BOJMIA  MHOTHM
uccieoBaTeNIIM yYCKOpUTh cBO0 paboTy. ®. KommumH3 mpuBesn B KayecTBE WLIKOCTPALUU
takoil npumep: «Ilouck rena GpuOPoO3HO-KMCTO3HOM JereHepaluy ObUT YCHEIIHO 3aBEPILEH B
1989 r., uTo CcTaNmo pe3yabTaTOM HECKOJBKHX JIET MCCIIEJOBAHUA MOEH JTabopaTOpuH M emie
Heckonbkux Japyrux u ctouwsno CIIA okomo 50 mmu gomn. Ceifuac 3T0 cnocoOeH crenaTh
CMBIILIUICHBIH BBIMTYCKHUK YHUBEPCHUTETA 32 HECKOJIBKO JIHEH, U BCE, UTO €My IOHAJ00UTCs, —
3T0 UHTEepHET, HECKOJbKO HEIOPOrMX pPEaKTUBOB, TEPMOLMKIMYECKUN ammapar s
yBenuuenust crienuduanoctu cermedToB JIHK u moctyn k JIHK-cekBenaropy, uurtaromemy
€€ 110 CBETOBBIM CUTHAJIaM».

Eme onvH BakKHBIM pe3yabTaT MPOEKTa — JOMOJHEHUE UCTOPHUM 4esloBeKa. PaHble Bce
JaHHbIE 00 3BOJIIOLMHU OBUIM MOYEPIHYTHI U3 apXEOJIOTMYECKUX HAaXOJO0K, a pacuidpoBka
Ie€HOKOJ]a HE TOJIBKO Jjajla BO3MOXKHOCTh MOATBEPIUTh TEOPUHU apXEO0JIOrOB, HO B OyyiieM
MO3BOJIUT TOYHEE Y3HATh MCTOPHIO SBOJIIOIIMU KakK 4elloBeKa, Tak M OWOTHI B menoM. Kak
MIpearnoaraeTcs, aHajau3 CXoJcTBa B mocienoBaTenbHocTAX JIHK pa3nuuHbix opraHuzMoB
CMOXET OTKPBITh HOBBIE IYTH B UCCJIEAOBAHUM TEOPUU SBOJIOLMHU, U BO MHOTHUX CIIydasx
BOIIPOCHI HBOJIIOLIUK TENEepPh MOXHO OYJEeT CTaBUTh B TEPMHUHAX MOJIEKYJISPHON OMOJIOTHU.
Takue BakHeWIIME BEXW B MCTOPUM DBOJIOLMHU, KaK MOSIBIEHHE PUOOCOMBI M OpraHe,
paszBuTHe SMOpPHOHA, MMMYHHOW CHCTEMbI IMO3BOHOYHBIX, MOXXHO OyJeT MpOCIEIUTh Ha
MOJIEKYJISIPHOM ypoBHE. OXHUAAETCA, UTO ATO MO3BOJIUT IPOJIUTH CBET HA MHOTHE BOIPOCHI O
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CXOJICTBE M PA3IMUYUSIX MEXKAY JTIOJbMU M HAITUMH ONIDKAHIIIMMK COPOJAMYAMU: MPUMATaMHU,
HeaHjepTanblieM (4eil reHOKOJ HEJaBHO ObLI pPEeKOHCTpyHpoBaH u3 1,3 mupa ¢parmMeHTOB,
MOABEPTABIINXCS THICSUYEICTHEMY PA3JI0KEHUIO U 3arpA3HEHHBIX T'€HETHUYECKUMH CJeAaMu
apXxeoJIoTOB, JIEP’KaBLUIMX B pyKaX OCTaHKM JTOr0 CYIIeCTBa), a TaKkKe U BCEMU
MJICKOITUTAIOIIUMHE, U OTBETUTh Ha BOIIPOCHI: KAKOU JKe TeH JenaeT Hac HOMO sapiens, kakue
TeHBbl OTBEYAIOT 32 HAIIIA MOpPa3UTEeIbHbIC TallaHThI? TakuM o0Opa3oM, MOHSB, KaK MPOYUTATh
nH(pOPMAIIUIO O HAC B TEHOKOJE, MBI CMOKEM Y3HAaTh, KaK T€HBI BIUSIOT Ha (PU3UYECKUE U
YMCTBEHHBIE XapaKTepUCTHKH W Jlake Ha Hamle noseneHue. Bo3moxkHo, B Oyaymiem,
MIOCMOTPEB Ha TEHETHUYECKUH KOJ, MOXHO OyIeT He TOJIbKO MpelacKa3aTh, Kak OyaeT
BBITJISIZIETh YEJIOBEK, HO M, K IpUMepy, OyAeT 1M y Hero axkTepcKuid TajmaHT. XOTd,
€CTECTBEHHO, HUKOTIa HeJIb3s OyaeT 3To onpeneiauts co 100%-Hoii TOYHOCTHIO.

Kpome TOro, MexBruI0BOE€ CpaBHEHHE MOKAXKET, YEM OTIMYAETCS OJIMH BUJ OT JAPYroro,
KaK OHU DPa30LUIMCh Ha HBOJIIOLIMOHHOM JpeBe. MeXNOmyaslMOHHOE CPaBHEHHE IOKAaXeET,
Kak 3ToT BHJ 3BoonuoHupyer. CpaBHenue JIHK oTmenbHBIX 0co0eil BHYTpH MOMYJISIIHHA
MOKAXEeT, YeM OOBSICHACTCS pa3imuue ocoOeil OIHOTO BHUAA, OMHOW momyisiuu. Hakower,
cpaBHeHrne JIHK pasnuuHbBIX KIETOK BHYTPU OJIHOIO OpraHM3Ma IIOMOXKET IOHSATh, Kak
poUCXoIuT U depeHIIPOBaHNE TKaHEH, KaK OHU Pa3BUBAIOTCS M YTO UJET HE TaK B CIydae
3a00JIeBaHUM, TAKUX HAIpUMep, KaK pak.

Bckope nocne pacimmdpoBku Oonbineit yactu reHokoaa B 2003 1., ydeHble 00HAPYKUIIH,
YTO CYHIECTBYET rOpa3/i0 MEHbIIE F€HOB, YeM OHM OKUIAJIM, HO BIIOCIIEJICTBUU YOEIUIUCH B
MPOTUBOIIOJI0KHOM. TpagulIMOHHO TeH omnpenensnu kak ydactok JHK, koTopsiii konupyer
6enok. OnHaKo, pacuIM(poBbIBas T€HOKOJ, YU€HbIe BBIACHWIH, 4TO 98,5% yuactkoB JTHK
HEe KOJIUpYyIT Oenku, u Ha3Banu 3Ty 4yacth JIHK «becnone3noit». W BBIICHHIOCH, YTO 3TH
98,5% yuactkoB JIHK mmeroT easa nau He Oosiblliee 3HadeHHWe: MMeHHO 3Ta yacTh JIHK
oTBeuaeT 3a ee (pyHkrmonmpoBanue. Hanpumep, ompenenennsie yuactku JIHK comepxar
WHCTPYKUMU Ans nonyueHus noxoxux Ha JIHK, Ho HeGeIKoBBIX MONEKY, TaK HA3bIBAEMBIX
neyxuenodeddsix PHK. DTu Monekynbl SBASIOTCS 4YacThiO MOJEKYISIPHO-TEHETUYECKOTO
MexaHu3Ma, KOHTponupytouiero akTtuBHOCTh TeHa (PHK-untepdepenuus). Hexoropsie
neyxuenoyeynsie PHK Moryr mnomaBmsiTh TeHbI, TPENSTCTBYS CHHTE3Yy HX OEIKOBBIX
npoaykToB. Takum oOpa3om, ecnu nanHble ydactku JJHK Takxke cuumtaTe reHamu, TOo uUX
KOJIMYECTBO YABOUTCS. B uTOre ncciaenoBaHuss M3MEHWIOCh CaMO MPEACTABIEHUE O FeHaX, U
ceiyac y4yeHble CYMTAIOT, YTO T'€H — 3TO €IWHUIA HACJIEJCTBEHHOCTH, KOTOPYIO HEIb3s
MoHUMAaTh Kak mpocto yuactok JIHK, kogupyrommii 6enku.

MoxHO cKa3aTh, YTO XHMHYECKHH COCTaB KIETKH — €€ «Xapa», a uHdopmarms,
3akonupoBanHas B JIHK, — mnpenBapurenbHo 3arpyxeHHbll «codT». Hukto panbiie u
HE TpeJoarai, 4ro KJIeTKa SBISETCS Y4eM-TO OOINBIINM, 4Ye€M MPOCTO COBOKYITHOCTHIO
COCTaBHBIX 4YacCTel, W 4YTO JJIsI €€ IMOCTPOEHUsA HENOCTaTO4HO 3akoaupoBaHHod B JIHK
nH(OpPMAIIUY, YTO CTOJb K€ BAXKHBIM SIBIISIETCS MPOIIECC CAMOPETYIUPOBAaHUS T€HOMA — H
MyTeM COOOIIEHUS MEXAY COCEAHHUMHM T€HaMM, U IIyTeM BO3JEHCTBUS JIPYIMX MOJEKYJ
KJIETKH.

OTKpBITHIM JOCTYN K MHPOPMAIUU MO3BOJIUT 0OBEIMHUTH OMBIT Bpauei, HH(GOPMAIUIO O
MATOJIOTUYECKUX CIIydasx, pe3yabTaThl MHOTOJETHETO HU3YYeHHUs OTACNbHBIX Oco0ed, u
MIOTOMY CTaHET BO3MO>KHBIM COOTHECTH M€HETUYECKYI0 MH(OpPMAIIMIO ¢ JAaHHBIMU aHATOMUU,
¢u3nonoruy, MoBeAeHUs 4yenoBeka. M y)xe 3TO CMOXKET MPUBECTH K Jy4IIed MeIUuIUHCKON
JUAarHOCTHKE U IIPOrPECCy B JICUECHHH.

Hanpumep, uccrnegoBarenb, H3y4arolIMid ONpeNeieHHYI0 (OpMy paka, CMOXET CY3HTh
Kpyr noucka J0 oAHOro rera. CBepuB CBOU JaHHbIE C JAaHHBIMU OTKPBITOM 0a3bl reHOMa
YelloBeKa, OH CMOXXET MPOBEPUTh, YTO JApPyrue Hamucaad o0 3ITOM TeHe, BKI0Yas
(MOTeHIMAIBHO) TPEXMEPHYIO CTPYKTYpPY €ro MPOW3BOJHOTO Oenka, ero (yHKIUH, €ro
SBOJIIOLMOHHYIO CBSI3b C JAPYTMMHM I€HAMU YeJIOBEKa WM C F€HAaMM MBIIIECH, JPOXOKeH WUiu
npo30¢uibl, BO3MOXHbBIE MaryOHble MYyTallMM, B3aWMOCBSI3b C JIPYTMMHM T'€HAMH, TKaHSIMU
TeNa, B KOTOPBIX TeH aKTUBHPYETCS, 3a00JIEBaHUSMH, CBSI3aHHBIMU C 3TUM T'€HOM, HITU IPYTUE
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JTaHHBIE.

Bonee Toro, monnmanue xoa 3a0601eBaHus HA YPOBHE MOJIEKYISIPHON OHOIOTUHU O3BOJIUT
CO3aTh HOBBIE TepaneBTHUECKUE MeToabl. YuuthiBas, yto JHK urpaer orpomuyro pois B
MOJICKYJISIPHOM OMOJIOTHMH, a TaKKe €€ LEHTPAJbHOE 3HaueHUEe B (YHKIMOHUPOBAHUU U
MPUHIUIAX paOOThI )KUBBIX KJIETOK, YriyOJeHue 3HaHUN B 3TOM 00JacTH OTKPOET MyTh IS
HOBBIX METOIOB JICUEHHUS U OTKPBITUN B Pa3IMUHBIX 001aCTIX MEIUIIUHBI.

Haxonen, u «mepcoHalibHasi MEIMLIMHA» TEIEph KaXeTcs yxe Ooyiee peajbHOH 3amayei.
J-p Yumic BbIpa3usl HajexXAy, 4yTO JedeHHue 3a00JieBaHUN MyTeM 3aMEHbl MOBPEKIECHHOTO
yuactka JIHK HOpMmasibHBIM CTaHET BO3MOXKHBIM YXe€ B cienymouee aecstuierue. Ceiuac
po0OJIeMOH, NPEMATCTBYIOIIEH Pa3BUTHIO TAKOTO METO/1A JICYEHUs, ABJISIETCS TO, UTO YUEHBIE
HE YMEIOT JIOCTaBIATh T€H B KJIETKY. [loka eMHCTBEHHBI M3BECTHBIM CIIOCOO JTOCTaBKH —
3apakeHUE JKUBOTHOIO BHUPYCOM C HEOOXOJMMBIMHU T€HaMH, HO 3TO OIACHBIM BapHaHT.
OnHako n-p YWUIC Npeanoyiaraer, yTo B CKOPOM BpPEMEHHM B 3TOM HalpaBlIeHUU Oyner
COBEPUICH NPOPBIB.

CerogHs yXe CYIIECTBYIOT IPOCTBIE CIIOCOOBI TPOBEJCHHUS TE€HETHMYECKHX TECTOB,
KOTOpPbIE MOT'YT MIOKa3aTh MPEIPACIONOKEHHOCTh K Pa3JIMUHbIM 3a00JI€BaHUAM, BKIIIOYAs pak
MOJIOYHOH JKeJle3bl, HapYIIEHHUE CBEPTHIBAEMOCTH KPOBH, KUCTO3HBIA (uOpo3, 3a00IeBaHUs
nedeHu M np. Takue 3a0oseBaHMs, Kak pak, Oose3Hb AunblreiMepa, auaber, Kak ObLIO
BBISICHEHO, CBSI3aHbI HE ¢ OOLIMMH JUIsl BCEX, aC OIPOMHBIM KOJMYECTBOM PEIKHX,
MPAKTUYECKH HWHIUBUAYAJIBHBIX MYyTalMil (IpUYeM HE B OJHOM TI€HE, a B HECKOJIbKHX;
Hanpumep, Mblmevnyro guctpoduro [lapko-Mapu-TyT MoxkeT BbI3BaTh MyTanusi 39 reHoB),
B pe3yJibTaTe Yero 53T OOJEe3HU TPYAHO TMOAJAIOTCS JAMArHOCTMKE U BO3JEHCTBHUIO
MEIUIMHCKUX TIpenaparoB. VIMEHHO 3TO OTKpBITHE SBISETCS OJHUM M3 KaMHEH
IIPETKHOBEHHUS «IIEPCOHAIIBHOM MEIUIIMHBI», TOCKOJIBKY, IPOYNTAB T€HOKOJ YEJIOBEKA, IIOKa
HEBO3MO)XHO TOYHO OIPEAEIUTh COCTOSHHE €ro 3/10poBbs. Mccienys TeHOKOAbI Pa3HBIX
Jrofied, yueHsle OblIM pa3odapoBaHbl pesynbraToM. Okono 2000 ywactkoB JIHK uyenoseka
CTaTUCTUYECKU OTHOCHJIOCH K «OO0JIE3HEHHBIM», KOTOPBIE TP 3TOM HE BCErJla OTHOCHIIUCH K
paloTarolM reHaM, T. €. He MPeACTaBIsuin yrpo3sl. [Toxoxe, 4yTo 3BOIOIMS U30aBIsIeTCs OT
MYyTallui, BBI3bIBAIOIINX 00JI€3HB, 10 TOTO, KAK OHU CTAHYT OOIIMMH.

[IpoBons wuccnenoBaHusi, rpynna ydeHblXx B Cudtiae oOHapyxkuia, 4TO M3 BCEro
YeJIOBEYECKOro reHokoja Jiniib 60 IeHOB MpPETEepHEeBAIOT CIHOHTAHHYIO MYTAlMIO Ka)10e
nokosieHue. Ilpu 3ToM MyTHpOBaBILIME T'€Hbl MOTYT BBI3BAaTh pa3iuyHble 3a0oneBaHus. Tak,
€CIM 'y KaXIOro W3 pojauTened ObUI0 MO OJHOMY «HUCIOPYEHHOMY» U OIZHOMY
«HEUCTIOPYECHHOMY» T'€HY, TO y JeTel O0JIe3Hb MOXKET W HE NMPOSBUTHCS WU MPOSBUTCS B
oueHb cyiaboil hopme, eciiu OHM IMOJIydaT OJIUH «HCIOPYEHHBIN» U OJIUH «HEUCIIOPYEHHBIN»
I'eH, HO eCIM peOEHOK yHacleayeT 00a «HUCIOPYEHHBIX» I'eHa, TO 3TO MOXET MPHUBECTH K
6onesnn. Krtomy ke, moOHSB, uTo oOOlIeYenoBeYeckrue OOJEe3HHM  BBI3BIBAIOTCS
WHAUBU/YaIbHBIM MYTAllMsIMM, YYE€HbIe MPUILIH K BBIBOJY, YTO HEOOXOIUMO HCCIEN0BaTh
MIOJIHOCTHIO BECh T'€HOKOJI YEJIOBEKA, @ HE €r0 OT/IEIbHbIE YUACTKH.

Hecmotps Ha Bce 3aTpylHEHUs, YK€ CO3/IaHbI NIEPBbIE T€HETUUECKHE JIEKapCTBa IIPOTUB
paka, KoTopble OJOKUPYIOT 3((EKTbl NeHETHUECKUX OTKJIOHEHUH, MPUBOASIIUX K POCTY
omnyxoneil. Takxxe HeaBHO ObLTO 0JJOOPEHO JIEKapCTBO KOMIaHUM «AMJEN) OT OCTEOIOpo3a,
KOTOpPO€ OCHOBBIBA€TCS Ha TOM, 4YTO OOJIE3Hb BBI3BIBAETCA T'MIIEPAKTHUBHOCTBHIO
orpeneneHHoro rena. [lociennee AOCTHKEHHE — NPOBEIEHUE aHaIM3a OHMOJIOTHMYECKUX
KUIKOCTEH Ha MPUCYTCTBUE MYyTallMU ONPEACICHHOrO IeHa JUisl JUarHOCTUKU paKa TOJICTON
KHIIKy. Tako# TecT mo3BOIUT U30aBUTH JIOJEH OT HEMPUATHOM MPOLIETYPHl KOJIOHOCKOIIHH.

Wtak, npuBbplyHas OMOJIOTMS ylIUIa B IPOLUIOE, HACTYHNHJ 4ac HOBOH 3pbl HayKU:
MOCTTeHOMHOM O6uosioruu. OHa MOJTHOCTBIO Pa3BeHYANa UICI0 BUTAJIM3Ma, U XOTS B HETO YKe
OoJblIIE CTOJIETUS. HE BEPWJ HU OAMH OHMOJIOT, HOBas OMOJIOrHMs HE OCTaBWJIa MECTa W Ul
MIPU3PAKOB.

He TonbkO WHTEIUIEKTyalbHBIE O3apEHMs WIpalOT BaXHYH posib B Hayke. Takue
TEXHUYECKHE MPOPHIBBI, KAK TEIECKOI B aCTPOHOMHH, MUKPOCKON B OMOJIOTHH, CIIEKTPOCKOII

68



B XUMHH, IPUBOJAT K HEOKUJAAHHBIM U 3aMeYaTeNIbHbIM OTKPBITUAM. [I0X0XKyI0 peBooLHnio
B TCHOMHKE TPOM3BOAT Ceivac MOIIHBIE KOMITBIOTEPhl W WHQOpPMAIHs, COAepIKamascs B
JHK.

3akoH Mypa TOBOPUT O TOM, YTO KOMIIBIOTEpPbI YBEIMYUBAIOT CBOIO MOIIHOCTH BJBOE
IPUMEPHO KaxIble Ba roja. Takum oOpa3om, 3a MOCJIEIHEE NECATHICTHE UX MOIIHOCThH
Bo3pocina 6osee yeM B 30 pa3 MmpHu MOCTOSHHO CHIDKaroIeHcs 1eHe. B reHoMuKe moka HeT
MMEHH JJI aHAJIOTUYHOTO 3aKOHA, HO €r0 CJIeZI0BajIo Obl Ha3BaTh 3aKOHOM Dpuka JIsnaepa —
no uMeHu riiaBel Broad Institute (Cambridge, Massachusetts, kpymueiimmii aMepuKkaHCKHiA
LHEeHTp, 3aHuMaromuiicss pacummdposkoir JIHK). OH moacuuTan, 4YTo MO CpaBHEHUIO C
IPOILIBIM JecsaTuiaeTneM LieHa pacumdposku JTHK cHu3MiIace Ha COTHU ThICAY JOJJIAPOB.
IMpu pacumdppoBke mocienoBatenbHocTH reHomoB B International Human Genome
Sequencing  Consortium ucrons30Bagd  MeTOJ, paspaboranHelii  eme B 1975T.
@. Cenmxepom, uto 3aHsuio 13 et w crowno 3 MapAa JOUI. A 3HAUUT, pacmudpoBKa
TeHETUYECKOro Koja ObUIa MOJA CHUIY TOJBKO MOIIHBIM KOMIIAHUSAM WJIM LEHTpaMm IIo
HCCJIEIOBAaHUIO T'€HETHMYECKON TmocienoBaTesnbHOCTH. (Ceilyac, HCHOJb3ys IOCIEIHUE
ycrpoiicta i pacmudposku ot ¢pupmsl «llluminax» (San Diego, California), uenoseueckuit
Te€HOM MOXKET OBbITh MPOYUTAH 3a 8 AHEH, U CTOUTH 3TO OyzaeT okono 10 Teic. gomt. Ho u 3To
He ipeaen. Jpyras xamudoprwmiickas ¢upma, «PacificBiosciencesy u3 Menno Ilapka,
paspaboTasia criocoOBI, MO3BOJISIONINE MPOUYUTATh T€HOM Bcero ¢ oaHou monekyisl JJHK.
BriosiHe BO3MOXHO, 4TO CKOpO paciin(ppoBKa reHoMa OyaeT 3aHUMAaTh MUHYT 15 U cTouTh
meree 1000 momn. Awnanormysele paspabotkum cymectBytor u B «Oxford Nanopore
Technologies” (BeaukoOpuranus). Panpiie ¢GupMbl UCIoNb30Baau perretkd mpod JJHK
(AHK-uunsl) 1 uckanu onpeaeeHHble TeHETUYECKUE CUMBOJIBI — SNP.” Ceifuac H3BeCTHO
HECKOJIBKO JIECSITKOB TaKMX CHMBOJIOB, HO €CTh OCHOBaHMs IpeAIojaraTb, 4TO CPEIu TPeX
MUJUIAAP/I0B «OYKB» M'€HETUYECKOro KoJia UX ropasio Ooblie.

Jlo HeZlaBHEr0 BPEMEHH MOJHOCTBIO ObLIO pacr(poBaHO BCET0 HECKOIBKO F€HOKOJIOB (B
npoekte «['eHOM dYenoBeka» OBUIM HCIOJIb30BaHBl KYCOYKM T'€HOKOJIAa MHOXKECTBA JIIOJEH,
a 3aTeM coOpanbl B enuHoe nenoe). Cpenu Hux reHokozas! K. Benrepa, k. YoTrcoHna, a-pa
Cr. Kyniika, nByXx KopeWleB, KuTalla, adpuKaHia, a Takke OOJBHOrO JIEUKEMUEH,
HaIlMOHAJILHOCTh KOTOPOTO HBIHE YyXe TPYAHO YCTaHOBUTb. Temepb, C MOCTENEHHBIM
YCOBEPUICHCTBOBAHNEM TEXHUKH UYTCHHS TOCIIEOBATEIBHOCTEH T€HOB, CTAHET BO3MOXKHBIM
paci@poBKa reHoKkoa Bce 00bIIero 1 60iblIero yncna moaei. B Oyayiiem cBoit reHoko[
CMOJKET MPOUYUTATh JIF00O0 YeIoBeK.

Kpome croumoctn pacmm@poBKH, BaXKHbIM IIOKa3aTeleM SBJSETCS €ro TOYHOCTb.
Cumnraercs, 4TO IpUEMIIEMBIM YPOBHEM siBJIsieTcs He Oosee onHoi ommoku B 10 000—-100 000
cuMBoJIOB. Ceifuac ypoBeHb TOUHOCTH HaxoAuTcs Ha ypoBHe 1 omrnOku B 20 000 cuMBOJIOB.

Ha mnacrosmmuit moment B CIIA Bemyrcss conopel IO TOBOJY IaTEHTOBaHUS
«pacinppoBaHHbIX» reHOB. OIHAKO MHOTHE MCCIIEIOBATENIN CYUTAIOT, YTO NMATEHTOBAHUE
IF€HOB CTaHEeT MpPEmsITCTBUEM i1 DPa3BUTHS HayKu. [1aBHas crpaTermyeckas 3ajaada
Oyayiero chopMylIMpoBaHa CIEIYIOUIMM 00pa3oM: M3YYUTh OJHOHYKIJICOTHAHbIE BapHalluu
JIHK B pa3HBIX opraHax W KJIE€TKax OTJACIbHBIX WHAMBHIYYMOB M BBISIBUTH Pa3IUIHS MEKIY
WHAUBUIYyyMaMd. AHaNW3 TakuX BapHalui JacT BO3MOXKHOCTh HE TOJBKO MOJOWTH K
CO3/IaHUI0 HHAMBHUIYalbHbIX TE€HHBIX «IIOPTPETOB» JIIOJEH, YTO, B YaCTHOCTH, IIO3BOJIMUT
Jydlle JIEYUTh OOJE3HH, HO M OINPENEIUTh PA3NUYMs MEXAY HOMYISIUSIMH, BBIBIATH
reorpauueckue pailoHbl IOBBIIIEHHOTO «TE€HETHYECKOro» pHCKa, 4TO IOMOXKET AaBaTh
YeTKHE PEKOMEHJAIMH O HEOOXOIUMOCTH OYUCTKH TEPPUTOPHUI OT 3arpsA3HEHUS U BBIBIATH
IIPOU3BOJICTBA, HA KOTOPBIX €CTh OOJIBIIAS OIACHOCTh MOPAYKEHHUs TEHOMOB IIEPCOHAIA.

“SNP — OfMHOYHBIA TEHETHYCCKUH CHMBOIL, KOTOPBII MEHSIETCA OT 4YeJIOBeKa K
yenoBeky. Ero otkpeumn cnenmanuctel «International HapMap Projecty, usydas Ttakyro
MyTalMi0 TIEHOKOAA, KaK OJHOHYKJICOTHAHbIM mnomumopdusm. ILlenpto mnpoekrta 1o
KapTupoBanuio y4actkoB JIHK, paznuuHbIX Ui pa3HBIX 3THUYECKHUX TPYII, ObUT TMOUCK

69


http://elementy.ru/lib/431280?context=3034127#1
http://elementy.ru/lib/431280?context=3034127#b1

YA3BUMOCTU OTUX T'PYHII K OTACIbHBIM 3a00JIeBaHUSIM U BO3MOXKHOCTEH HX pEOHO0JICHUA.
Ot HUCCIICAOBAaHUA MOT'YT TAaKXEC IMoJACKa3aTh, KakKk YEJIOBCUYCCKUEC IomyJaiauuu
AANTUPOBAJIMCH K PA3JIMYHBIM 3a00JIeBaHUSIM.

JTAPBUH 1 3BOJIIOIIAS BCEJIEHHOM

Baagumup T'eoprueBuu CypauH, kanoudam @u3uxo-mamemamuyeckux
HayK, Tocyoapcmeennstiit.  aCMpOHOMUUECKUIL  UHCHIUMYM
um. II. K. Illlmepnoepza

«IKon0rus u xKu3Hb» Ne3, 2009

JBa 100miess coBHaJIM B HbIHEIIHEM TIOAy COBepHIeHHO cJiy4aiiHo: 200-ierue
JapBuna wu 400-1eTHe coO37aHMs TeJieCKONAa, /aBIIEro HA4YajJ0 COBPeMEHHOI
actponomuu. Takum o0pasom, roax JapBHHCKOro 0WJess O0Ka3ajicsi B/ABOIHe
3HAMEHaTeJbHbIM, MNMOCKOJIbKY OOH o0bsiBHiIa ero MexayHapoAHBIM T0A0M
actpoiomuun (MI'A—2009). Kazagoch O0bl, kakas cBs3b Mexay JlapBuHom wu
acTpoHomueii? Ho B geiicTBUTEIbHOCTH OHA 0e3 Tpyaa ycmarpuBaercsi. Pe3yabrarom
padorbl /[apBMHA M ero KoJuler CTaJ JBOJTIONUOHHBIA B3IJIsiA HA KUBYIO NPHPOLY.
Pe3ysbTaToM co3aaHMA TeeCKOIa CTAJ 3BOJTIOIMOHHBIN B3] Ha BeesieHHy0.

TpyaHo noBepuTh, HO ACTPOHOMBI JI0JITO CONPOTUBIISUIUCH Hjee 00 3BoJoLnu BeeneHHOM.
Pazymeercsi, U3MEHEHUsI B JKM3HHM 3Be3] M IUIAHET HAONIOJAIUCh BcCerja. ThICAYeNneTHIMU
aCTPOHOMBI CJIEWJIM 3a TEepeMEelIeHHEeM CBETWI 10 HeOy, NbITasiCh MaTeMaTU4YEeCKU
IpecKa3aTh UX IIYTH M UCIIOJIb3YsS 3TH JABW)KEHHUS [l CUETA BPEMEHU U BEACHMSI KaJeHIapsl.
Ho B ocHOBHOM 3Tu JBH)KEHUS ObUIM MEPUOJUYECKUMH, MOHOTOHHO MOBTOPSIOIIUMUCS,
B HUX HE ycMaTpuBajloch 3jeMeHTa pas3BuTus. [laxke B XX Beke, yxe OOHapyk HB (akT
pacimpenusi BceneHHOW, acTpOHOMBI MBITATMCh OMMCATh €r0 B paMKax CTallMOHAPHOU
MOJIENIM: BEYHO PACIIUPSIOMIEHCS W IPU 3TOM BEUHO COXPAHAIOLIEH CBOE HEU3MEHHOE
COCTOSIHUE (OUEHb U3SIIIHAS MOJIENb, HO HE BBIIEPKUBAIOIIAs 1aBICHUS (PaKTOB).

Sl yenoBeK HE PENUTHO3HBIA, TOITOMY CIIOCOOEH JIMIIL IOBEPXHOCTHO CYAUTH O
MHUPOBOCHPHUATUN BEPYIOLIETO YeJIOBEKa, HO BCE K€ MHE KaXeTcs, 4YTO pPEeIMrHO3HOe
CO3HaHUE JOJDKHO  JIeTYE  BOCIPHUHUMATh  HUACK  OBOJIIOIMM, UYEM  CO3HaHUE
€CTeCTBEHHOHAayyHOe (KOTOpO€ TOJ JaBJI€HHEM CTAaTUCTUKU s OTOXKIECTBISIO C
aTeUCTUYECKUM co3HaHueM). OJlHa U3 aKCMOM aOCOJIFOTHOTO OOJIBIIIMHCTBA PETTUTUI — uaes
TBOPEHUS, COTBOPEHHSI MHUpa, KOTOpas yXke cama 1o ce0e ecTh 3BOJIOUMOHHAS uaes. Jis
aTeucra K€ C€CTCCTBEHHOM SBIIACTCS UAEA BEYHOM IPUPOABI, BEYHOUM BceneHHOH,
CJIeIOBaTENIbHO, B CBOMX OCHOBHBIX KaueCTBAaX — HEU3MEHHO (BCE, YTO MOIJIO U3MEHHUTHCS,
JIABHO YK€ M3MEHWIOCH). Jlaxke 3aKOHBI TEPMOJMHAMHKH, YTBEpXKIAIOLIHEe HEU30€kKHOCTD
sBOMIONIMK (AHTporMs HapactaeT!), (u3uMKaMm yaaaoch OOOWTH, BCIIOMHHUB O HaJWYUH
GbaykTyarii ¥ B paBHOBECHOM COCTOSIHUM, NMpUYeM (IyKTyaluid JI0O0H aMITUTYIbI, €CIN
JIOCTATOYHO JIOJITO MOA0XkAaTh. Ho M3bICKaHMsA acTPOHOMOB U T'€OJIOTOB MOKA3aJIH: HEXUBas
MIPUPO/Ia IBOITIOLUOHUPYET, Pa3BUTHE MHOTUX IPOLIECCOB B HEM MJIET B OHOM HaIIPABIICHUU.
Ecnu ke BbIpakaThCsi aKKypaTHEe, TO B JMOXH, OXBauCHHbIC HAOIIOJECHUSMHU, MPOLIECCHI
IPEUMYILECTBEHHO DPa3BUBAJIUCh B OJHOM HallpaBI€HUU. bojee TOro, acTpoOHOMHUYECKHE
HAOJIO/IEHUsT TPOIIEAIIET0 CTOJETUS HEBO3MOXHO HHTEPIPETUPOBATH BHE PAMOK MOJETH
pacumpsroeiicss BecelleHHOM, UMEBILIEN «HAYAION.

Ha wmoil B3risa, 5TO HE TOBOPUT O KaKOW-THOO KOHBEPreHIMH PEITUTHO3HBIX H
aTEMCTUYECKUX B3IJIA10B Ha MUp. HampoTus, nporecc HenpepbIBHOTO U3MEHEHUS U Pa3BUTHUS
IPUPOJIbI, KOTOPOE WHTYUTHUBHO YYyBCTBOBAJIM HAIIM MPEIKHU, HO HE MOTJIM OOBSICHUTH MHAUYE
KaK JCWCTBUEM Pa3yMHOIO Hayaja, TEreph HAXOIHT €CTECTBEHHOE OOBSICHEHHWE Ha OCHOBE
«3aKOHOB mpupoAbl». TyT MoxkHO ObUIO OB BcmoMHUTH O jeusme (bor cosman
LeNeco00pa3Hyl0  «MAalllMHy» TNPUPOABL, Jal €W 3aKOHbl JBW)KEHHS U Oousbliue
HE BMEIIMBAETCA B €€ pa3BUTHUE), HO, KaK JI0O0W MajaivaTuB, AEU3M, Ha MOW B3IJISI,
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HE 3aCIIy)KHBaeT CEPbEe3HOr0 OTHOIIEHUS K cebe.

buonoru npumm k uaee 3BOJIOLMU paHbIE, YeM acTPOHOMBI U Qu3uku. Jlymar, UM
CHOCOOCTBOBAJIO TO, 4YTO JKUBOW MHUP OHBOJIOIMUOHUPYET C XapaKTepHBIM BpPEMEHEM,
JOCTYITHBIM CaMOMy 4eJIOBEKY, B uYeM YyOexmaeT Hac pabora cenekuuonepos. Illkama
pasMepoB (CM. CXeMy), a CIIeJJOBATeIbHO U XapaKTePHBIX BPEMEH HBOJIOIMU KOCMUYECKUX
CHUCTEM, CITUIIKOM BEJIMKa IS YeJIOBEeKa, a PU3MISCKUE TTPOIECCHI B MUKPOMHPE MTPOUCXOJISAT
CO CKOPOCTBIO, HEJOCTYITHOW HAIlIEeMy BOCIIPUSTHUIO.

Ho CEroaHsA MU B HAYKEC O HCKHMBOM IBOJIIOLIMOHHAA UACA OJOMUHHUPYET, XOTAd JO CHUX IIOP
HE BCE DMMU30/bI KOCMHUYECKON SBOJIIOIMHM HAXOMIT CBOE OOBsicHeHHEe. OCOOEHHO CII0KHBI
MpoOJIeMBbl POKACHUS TUIAHET, 3BE3J, TIaKTUK, BceneHHO#... Kak Obl MbI HU Ha3bIBAIH
MoMeHT t = 0 B ypaBHEHHUSX KOCMOJIOTOB, (DAaKTHUECKH 3TO POXKACHHE MUpa — MpodiieMa
OYCHb CJIOKHAS JUISI COBPEMEHHOW KOCMOJIOTHH, KOTOpAsl THITACTCS PEIIUTh €€, MCIIOJIb3Ys
BECh apCeHaN TeOPeTUYEeCKOW (PU3MKU U HAOIIOAATeIbHONW acTpOHOMHH. B mocnenHue rojsl
JOMUHHUPYIOT TIOTIBITKU CBECTH «HA4YaJlo BceleHHOW» 10 pSIOBOTO AMH30/1a B KPYrOBOPOTE
BEYHOH 9BOJJIIOLIMK MHOTOMCPHOI'O MHUpaA. 910 HHTCPCCHAAd UJCA, HO OHAa B KAKOM-TO CMBICJIC
npsiyeT mpoOiieMy Hadalla MUpa «IOJ KOBEp», TOYHO TaK K€, KaK THIOTe3a IMaHCIEPMUHU
JIeNIaeT 3TO C MPOOIEMON POUCXOKICHUS KUIHHU.

Ho B »THX 3aMeTkax sI HE CTaHy pa3BHBaTh TeMY pOXIeHHs BcelneHHOW, a onuimry
3HAYUTENIBHO JIy4YIlle W3YYCHHBIE HBOJIIOIMOHHBIC IPOIECCH W3 MHpa IUIAHET, 3Be3] W
raJlakKTUK, 9TOOBI TPOJIEMOHCTPUPOBATH BE3NECYIIMH XapaKTep 3BOJIONHMU BO BceneHHOM,
OTHIOAb HE CBOHHMHﬁCH TOJIBKO JIMIIb K 3MMU304Y €€ POXKIACHUA.

IlnaHeThI U UX CHYTHUKH

OAHO U3 OCHOBHBIX OTIMYMI KOCMHUYECKOrO MPOCTpPaHCTBA OT OMoc(epbl — €ro mnoutu
abcomoTHas mycrora. K mpumepy, eciam paccenuTh JIOAeH paBHOMEPHO IO MOBEPXHOCTH
3emiu, TO paccTOsHUE Mexay Ommkalmumu cocensimu Oyaet okoino 200 M, T. e. B 200 pa3
MIPEBBICUT XapaKTEpHBIA pa3mep camoro yenoBeka. becuenbHo Opojs B HOYHOH TEMHOTE,
JIOAM W3peAKa CTaJKUBAJINCh OBl Jlake MPH TaKOM pPAacCesTHHOM IOCEJIEeHUU. A cpeiHee
paccTosiHie MEX]y 3Be3/aMu B Halel ['anakTuke MpeBbIIaeT MX COOCTBEHHBIE pa3Mephl B
MusuMapasl pas. [loatomy 3Be3/pl MPaKTUUECKH HUKOT/IA HE BCTPEYAIOTCS IPYT C APYTOM U
TECHO HE B3aUMOJIECHCTBYIOT (32 MCKJIIOUEHHEM OCOOBIX CIy4aeB, K KOTOPBIM MbI e€lle
BEpHEMCH).

WHoe neno miaHeTsl, X CIYTHUKH U MPOYEE OKOJIO3BE3JHOE «HaceneHuey». IlnanerHsle
CHUCTEMbl — 3TO TECHbIC, T'YCTOHACEJECHHbBIE «TOpOJia» Ha mpocropax ['amaktuku. B Hamen
Conneunoii cucreme 8 Oonpmux mmianer (Mepkypuii, Benepa, 3emums, Mape, IOnwurep,
Carypn, Ypan u HentyH), Heckoipko TutaHeT-kapiaukoB (B Hauaie 2009 r.— Ilepepa,
[Tnyron, Xaymes;, Makemake u Dpupa), a Takke Majible Tena: 6omnee 400 ThIC. acTEpOHIOB,
y)ke OOHapy)XCHHBIX B 0OJIACTH TUIAHETHBIX OpPOUT, M HECMETHOE YHUCJIO SAEp KOMET,
HE OTKPBITHIX aCTEPOUIOB U JIaXKe KAPJIMKOBBIX IJTAHET «Ha 3a/IBOPKaX» CUCTEMBbI — B 00JIaKe
Oopta. Bce oHM B3aUMOJIEMCTBYIOT U KOHKYPHPYIOT 3a cyiiecTBoOBaHUE. C OJHON CTOPOHBI,
KpYIHBbIE OOBEKTHI PACTYT 3a CUET MEIKUX: MaJeHHNe METCOPUTHBIX YAaCTHIl Ha 3eMJII0 MOKHO
HaOMI01aTh KaXIyl0 HOYb, C APYroil — B3aWMHBIE COYAAPEHHUS MPUBOAAT K JPOOJICHUIO
KpPYIHBIX OO0BEKTOB Ha Oonee Menkue. JlocraeTcs nake OOJBIIMM IUIaHETaM: Ha 3emuie
oOHapyXeHO yxe Hemano ockoikoB Jlynel u Mapca. Haubonee wuHTepecHas sl Hac
BHYTpeHHss1 4acTb COJIHEYHOH CHUCTEMBI IIOCTOSSHHO OOMEHHMBAETCSl BEIIECTBOM C
nepudepueil — OJHU Majble OOBEKTHl IMOJ IEHCTBUEM TpPaBUTALMM MACCHBHBIX IUIAHET
BBITAIKUBAIOTCST B 00ako OopTa (a MHOTJAa W Jajbliie), APYyrue — 3aXBaTBIBAIOTCS HAa HX
MECTO.

B nenom Hama niaHeTHasl cUCTEMa JaBHO YK€ IpPHIILIa K paBHOBECHUIO, I 3TOrO y HEe
OBLIO BpeMsi: 3emiis COBEpIIMIa MUJLTHAPABI 000pOTOB 1Mo opbute. Ellle HeTaBHO aCTPOHOMBI
JyMaJjii, 4YTO 3TO paBHOBECHE MOYTH PaBHOLIEHHO CMEPTH, HO T'OJ OT rojia 0OHapyXUBAaKOTCS
HOBBIE MPOIIECCHI, «OMOJIAXKHUBAIOIINEY MJIAHETHl U UX CIIYTHUKHU. [I[puMepoM MOTYT CIyXKUTh
CIYTHHKH IIJIAHET-TUTAHTOB, B MOCJIETHUE TO/IbI IPUKOBABIINE K ce0¢ BHUMAaHUE aCTPOHOMOB
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1 OUOJIOTOB.

[IepBbIM CBOXO BBICOKYIO AaKTMBHOCTb HPOAEMOHCTPHpPOBan cHyTHUK Mo — camblil
sk3otndeckuil B cBute lOmurepa. 3oHasl «Bosmkep-1» n «Bosmxep-2» eme B 1979T.
OOHapyKWJIN Ha €ro MOBEPXHOCTH JEHCTBYIOIINE BYJIKAHbI, MOLIHbIE U3BEPIKEHHUSI KOTOPBIX
3aMETHO MEHSIOT BHEIIHUI BUJA MOBEPXHOCTH Mo OYKBaJbHO 3a CUMTAHHBIE MECAIbI. XOTS
TeMIlepaTypa TOBEPXHOCTH CIyTHHUKAa He npeBbimaeT —120°C, BOMM3M  IEUCTBYIOMINUX
BYJIKaHOB oHa mnojgHuMmaercs a0 +150°C, aB kanpaepe kpynHoro Byikana Ilene
3apeructpupoBano gaxe +300°C. B ycnoBusix KpailHe pas3pekeHHOW aTMocdepbl Hu
HEOONBIION CHJIBI TSKECTH BBICOTA BYJIKAaHHYECKHUX BBIOpocoB Ha Mo 00bIYHO mocTHraer
100 kM, a ra3oBble Cy/lTaHbl HaJ CaMbIMU aKTMBHBIMM ByJIKaHaMmH Tuna llene nmopHumaroTcs
Ha 300 km! Ilo ckioHaM BYJIKaHOB Ha COTHH KWJIOMETPOB pa3iUBaIOTCs MOTOKM JaBel. U 3Tn
IIPOLIECCHl HA BCEM IOBEPXHOCTH CIIyTHUKA HE NPEKpaIlaloTcd HU Ha MuHyry: Mo —
WUCTHHHBIA pail /i ByakaHoJjoroB. Ho m Ouonorn mposiBIsiIOT K HEMY OOJBIION MHTEpeC:
BYJIKAHUYECKHE 00JIACTH — OA3UChl )KU3HU, OOraThle SHEPrued M BaXKHBIMM XMMHUYECKHUMHU
COEJIMHEHUSIMU (JOCTAaTOYHO BCIIOMHUTBH YEpHBbIE KYPWJIBIIMKM HAa JHE OKeaHa). buomoram u
reosioram Mo HanomuHaeT MOJIOAyI0 3eMITI0, KAKOW MBI €€ ceiuac MpeCTaBIIsIEM.

B ueM e npuurHa OMOJIOKEHUS STON IOMUTEPUAHCKON JTYHBI?

AKTUBHas ByJNKaHHWYecKas JEesATeNbHOCTh Ha 1o B OCHOBHOM OOBSCHSETCS MOILHBIM
MPWINBHBIM BIUSHUEM cO cTOpoHbl HOmurepa. M3-3a pa3HuUIbl B pacCTOSHUAX ONMXKHEN U
JaJbHEW CTOPOH CIIyTHMKA OT IUIAHETHI JEHCTBYIOIEE HAa HUX NPUTSHKEHHE CYILECTBEHHO
pasznmuuaercs. B pesynprate Onurtep mnpumaer Mo 4yrh-uyTh apiHEOOpasHylo (opmy:
CIYTHMK BBITSHYT B HAalpaBIE€HUM IIJJAHEThl NPUMEPHO Ha 7 KM. OTuM OBl Bce H
OTpaHUIMIOCK, eciu Ob1 Mo oOpamanack Bokpyr FOnmurepa Ha HEU3MEHHOM PACCTOSHUM, T. €.
1o Kpyrosoit op6ure. Ho maccuBHbIe coceau-CIyTHUKHM cOuBaroT Mo ¢ kpyroBoro myTv u
BBIHYX/IAIOT TO 4YyTb HpUOIMKAThCSA, TO yraaisaTbess oT FOmwurepa. OT 3TOro 3aMeTHO
MEHseTCsl HallpsbKeHUE TPUIMBHOM CUIIBI U (JOpMa CITyTHUKA, KOTOPBIH, KaK pa3MHUHAEMbIi B
pyKax KycoueK IJIaCTUJIMHA, pa3orpeBaeTcsi oT 3Tux aedopmaiuii. Bo3MoxKHO, HEKOTOPHIN
BKJIAJ| B Pa30rpeB HEAP BHOCUT M JIEKTPUYECKUN TOK, BO3HUKarOIMM B Tene Mo ot Toro, 4ro
OHa JIBUKETCSI B MarHuTHOM nojie FOmnurepa.

He menee uHTEpeceH W BTOpoM  KpynHbeld cnyrHuk — [Omwmrepa —  EBpoma,
Ha U300paKeHHUSIX MOBEPXHOCTU KOTOPOM BUAHA CHUCTEMA JIMHUM, HATIOMUHAIOLIAsi CTApPUHHbIE
pucyHKH KaHanoB Ha Mapce. C ofHOM CTOpOHBI, Ha EBpone NpakTHUYECKH HET KPYIHBIX
METEOPUTHBIX KPATEPOB, YTO YKa3bIBAET HA BHICOKYIO aKTUBHOCTh T'€0JIOTMUECKHUX MPOIIECCOB,
C Ipyroi — TaM HET HU TIOp, HM pa3JOMOB, HU [JPYTHX IPU3HAKOB TEKTOHMYECKOMN
aKTUBHOCTH. EBpomna, MOBEpXHOCTh KOTOPOl CIUIONIb HOKPBITA JIbJIOM, O0JIee APYTUX MIaHeT
U CITyTHUKOB TI0X0’Ka Ha POBHBII OMIIbSPAHBIN IIap.

OTU TpyIHOCOBMECTUMBIE CBOIcTBa EBpOIIbI, MO-BUINMOMY, OOBSICHSIOTCS pe3ysibTaTaMu
TEOPETUYECKOI0 MOJEIUPOBAHUS €€ BHYTPEHHErOo CTpoeHus. Becbma BEpOSTHO, YTO MOA
TOJICTOM JICASTHON KOPOW CITyTHUKA MOYKET HaXOJUThCS HEOOBSITHBIA BOIHBIN okeaH. [TomumMo
XHJKOH Boabsl EBpoma, KakeTcsl, UMEeT U JPYre KOMIIOHEHTbI, HEOOXOUMBIC sl )KU3HU:
cuiIbHOE TprinBHOE BimsiHUE OmuTepa (XOTs U He Takoe CUITIbHOE, Kak B cirydae Mo ciyxut
€l MCTOYHHUKOM TeIla, a B TPELIMHAX JIEJAOBOIO MAHLMPS 3aMETHBI CJEbl OpraHMYECKHUX
COCIUHEHUH.

DK300HO0JI0TH YK€ OTUPAIOT PYKH, IPEIIYBCTBYSI OOHAPYKEHUE HEBEJOMBIX OPraHU3MOB
B JIEJOBUTOM OKeaHe EBpormbl. /[ mpoBepku 3TO#M THUIOTE3bl WHKEHEPHI PabOTalOT HaT
MIPOEKTOM KOCMHYECKOTO anmnapaTa, KOTOPbId cMOT Obl IPOHUKHYTH CKBO3b JIEISIHOW MTOKPOB
EBponel 1, IpeBpaTUBIINCH B «IIOJBOJHYIO JIOAKY», HCCIEA0BATh IIEPBbIM BHE3EMHOM OKEaH.
Ecin Tam neiictBuTensHO oOHapykuTcst Ouocdepa, TO KaKOH MPOCTOP OTKpOETCS JUis
IBOIONMOHHON Ounosoruu! Ho TexHuWyeckw 3amada O4YEHb CJIOXKHA: BPSJ JIM YAAcTCsS B
Onmkaiinee BpeMsi IPOOUTHCS CKBO3b JICASHON MaHIMpPb EBPOITBI TONIIMHOMN, KaK MUHUMYM,
B JICCSITKU KUJIOMETPOB, @ CBEKHE TPELUHBI C OTKPBITOM BOJOU MTOKA B HEM HE HAWJICHBI.

[loaToMy 3HAYUTENBHO NPUBIIEKATEIBHEE BHITJIIUT CPABHUTEIBHO HEOOJBIION CIYTHUK
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CarypHa — DHuenaz, BHEIIHE BecbMa MOX0KHW Ha EBpomy. Jla U mo cBoel mpupoae oH
6nm3ok k EBpome: cyng mo Bcemy, MOJ €ro JIEASHBIM MaHUUpPEM (BO BCSKOM cliydyae, Moj
3HAYUTEIbHOM €ro 4acThl0) TOXKE HAXOAUTCS KHJKas BoJa. BriepBble acTpOHOMBI yBHUJEIU
[IOBEPXHOCTh 3TOT0 CIyTHUKA OoJiee YeTBEpTH BeKa Hazaj, Korga «Bosmkxep-2» mporeran
yepe3 cucremy Carypna. Torma on mepenan ¢otorpaduu, KOTOpblE Ha MHOTHE TOJIbI
MOCTaBWJIM B TYNUK crienuanuctoB. Jlaxe Ha ¢oHe OosblIoro pazHooOpasusi CIIyTHHKOB
Catypna DHienaja BeIrsen «0enoit BopoHoi». Ero neasiHas moBepXHOCTh OKa3aiach SIpPKO-
Oenoil, kak cBexuil cHer. Ha moBepxHoctn DHIenaga oOHapyXUIUCh OOIIMpPHBIE 00JIacTH
0e3 eIMHOro Kparepa, 4TO YKa3blBaJO HA €ro IeOJOrHYeCcKyl0 aKTUBHOCTh. OQHAKO Takas
aKTUBHOCTb IIPEII0IaraeT MICTOUHUK BHYTpEeHHEro Temia. OTKy/1a OH Ha CTOJIb CKPOMHOM I10
pasmepy u macce Tene?

Jletom 2004 r. mexxmumanetnbiit 3087 «Kaccuan»y (NASA, ESA) noctur cucremsr CatypHa,
cOpocriI MOcalouHbIi anmapar B atMocepy ero KpymnHeHIero cryrHuka TuTaHa v Haval
M3y4aTh OCTaJbHbIE CITyTHUKH, B TOM 4MCJ€ M DHIENaa, KOTOpoMy ObUIO OKa3zaHO 0coboe
BHUMaHue. M DHuenan ero onpasaaj: CHUMKH, IOJIyYEHHbIE B KOHTPOBOM OCBEILEHUH (B
HanpaBiiennn Ha CoJHIIE), TIOKa3ald, YTO W3 TPEUIMH B FOKHOW TMOJSIPHOW 00J1acTH OBIOT
¢danTacTuueckue (OHTAHBI, BHIOPACHIBAas BOASHON Map, KOTOPBIA TYT e MpEBpalaeTcs B
cHe:kuHKU. OCHOBHas MX Macca MajaeT oOpaTHO, Ha MOBEPXHOCTh CIYTHHKA, HO YacThb
yJIeTaeT B KOCMOC, CO3/1aBasi BAOJb OpOMTHI DHIlENaJa camoe BHelHee Konbllo CarypHa.
Camu TpewuHbl YAaJOCh PaccMOTPeTb BO BpeMsl MpoJeTa 30HJa HaJ IOBEPXHOCTBIO
DHI1eNa1a — HECKOJIBKO MapaljIeNIbHbIX M0JIOC, TOX0KHUX Ha CJIEAbl TUTPUHBIX KOTTEH (3a 3TO
UX Tak ¥ mpo3saiu — tiger stripes).

[Ipobnema ncToyHMKa YHEPTUU (POHTAHOB PEIIMIIACh TaK XKe, Kak U B ciiydae EBpombl, —
9TO TNpPWIUBHOE BIUsHHE TuUrantckoro CaTypHa. DHIENaJ] JTOBOJBHO OJIM30K K HEMY U
M03TOMY HELaJAHO Ae(POpMUPYETCS] B I'PAaBUTALMOHHOM IIOJIE€ IUIAHETHI, OTYETO €ro Hezapa
I1aBATCA, a popMa MOBEPXHOCTH OKpyrisercsa. s cCpaBHEHUS MOXKHO IMOCMOTPETh, Kak
BBITJISIAUT OoJiee JaJIeKUH CIYyTHUK MPUMEPHO TaKoro ke pazMepa — [‘unepuoH. ScHo, yTO
OH n30exan «okapkux oobaATuily CaTypHa, HUKOIJa HE IUIaBWJICA W HE M3BEprajg Ha CBOIO
MTOBEPXHOCTH CHE)KHBIE ()OHTAHEI.

OHuenag — 3TO0 TO, O YeM MEYTalId IUIAHETOJOrM: Ha 3TOM MaJeHbKOM, HO aKTHBHOM
HEOECHOM Tesle 00HAPYKUIIOCh BCE — COBPEMEHHAs! T€0JIOTHYECKasi aKTUBHOCTh, BEUIECTBO,
u3Beprarouieecs U3 Help (He Hafgo OypuTh!) U OTHOCHUTENbHAS AOCTYMHOCTH (ITOCaKa 30HIA
Ha OHIENaa He mpejacTaBisieT mnpobiem). Temepb 3TOT KpomIeYHbIH OOBEKT, 3aTEPSIHHBIN
cpenu Apyrux Ha kparo CoJIHEeYHON CUCTEMBI, BBI3BIBAET OIPOMHBIN nHTEpec. He nckioueno,
YTO U y JPYTUX IUIAHET-TUTAaHTOB OOHApY’KATCs MPUIMBHO-3BOJIIOLMOHUPYIOLIUE CIYTHUKU.
Eme HenaBHO acTpOHOMBI CHMIIBHO HENOOLIEHUBAIN 3BOJIIOLMOHHYIO POJIb NIPWINBOB. A BEIb
OMOJI0TH NpeaynpeKIaIn: KU3Hb Ha 3eMJIe BbIILIA Ha CyILy OJarofaps MpujinBaM.

JIro60nBITHO, YTO OJJHUM U3 MEPBBIX HCCIeI0BaTeNeH MPUIUBHBIX SBJICHUNA B KOCMOCE ObLI
ceiH Yapnza [lapsuna — cap xopax 'oBapn Jdapsun (1845-1912), uzBectHslil reopusuk u
actpousuk, mnpodeccop KemOpumxckoro yHuBepcuteTa, mpe3uneHT Koponeckoro
acTpoHOMHYECKOTo obimiectBa. Kak BUIUM, CBA3b MEXKIy OMONOTHEN U acTpOHOMUEH B 3TOM
3aMevarTeabHOl ceMbe ObUla OYeHb TeCHOM. Brpouem, He 3a0biTa okazanach M (pU3MKaA: ChIH
capa Jxopmxa Jlapsuaa — Yapins [anton Japsun (1887—1962) ctan n3BecTHHIM (PU3UKOM.

Ilo cyru, B Teopuu npuwmBoB Jkopak [JapBuH chirpail Ty e poiib, Kakyro Yapis Jlapsun
ChIrpall B OMOJOrMH: OOBEAMHWI Pa3pO3HEHHBbIE MJEH U CO3/aj] CTpOHHYI Teoputo. Knura
JUx. lapBuHa «lIpunuBbl U poacTBeHHbIE UM siBJIeHUsS B COJHEYHOHN cucteme» (IocieIHee
W31aHue Ha pycckoM s3bike: M.: Hayka, 1965) B 3Tol 00iacTu uMccleqOBaHUN MMOYUTACTCS
TaK ’k€ BBICOKO, Kak B 6uonioruu «IIporcxoxaenue BUIOBY €ro oTLa.

3Be3bl M raJaKTHKH

Campblif 04EBUIHBIM HA CETOMHS MPOIECC IBOJIIOIUU BO BceneHHON — 3TO0 XMMHUYECKast
HBOJIIOLMS €€ BEILECTBA B HEJPax 3Be3/. DTO HE KOJUYECTBEHHBIH MpoLecc, a KAUeCTBEHHBIH.
[peBHee BeniecTBo BeelleHHOM, KOTOPOE MBI BCTPEYAEM CETOAHSA B COCTABE MAJIOMACCUBHBIX
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3B€3/1 MEPBOr0 MOKOJICHUS, MPAKTUUECKU HE COJIEP>KUT HUYEro, KpoMe BOJOpOJa MU Teus.
OTUX DIEMEHTOB HEIOCTATOYHO HE TONBKO Ui 3apOoKIeHHs Owocdep, HO Jake IS
(hopMHUpOBaHHUS TUTAHET 36MHOTO TUIA. A TO BEIIECTBO, U3 KOTOPOTO COCTOST HAllla IJIaHeTa U
ee KuBas 000JI0YKa, POJUIOCH M OBUIO BHIOPOIIIEHO B KOCMHYECKOE MPOCTPAHCTBO OJaroaaps
HBOJIIOIIMH BECbMa MaJIOYHCICHHBIX MACCUBHBIX 3BE3/I.

bynp Bcenennasi yctpoeHa HEMHOrO MHade, HauboJee MaCCHUBHBIE 3BE3]lbI MOIJIU ObI U
HE poKAaTbecs. Peakiuu siIepHOrO CHHTE3a MPOUCXOASAT B HEIpax BCEX 3Be3l, HO 'Y
OOJIBIITMHCTBA W3 HUX HOBBIE XMMHYECKHE DJIEMEHTHI HABCET/Ia OCTAIOTCS TIYOOKO B HEApax,
U TOJBKO CaMble MAacCHBHBIE CBETHIJIa U3BEPraloT MX, oboramias BcerneHHyl0 sieMeHTaMH,
HEO0OXOIUMBIMHU ISl )KU3HU.

CanyudaiiHoe 3TO CBOWCTBO Haieil Bcenennoit unm npenonpenenennoe? JlommkHa au Obuta
9BOJIIOLMSI HETPEMEHHO MPHUBECTH K POXKICHUIO TaJakTUK, K (OPMHUPOBAHUIO B HHUX
MAacCCHBHBIX 3B€3J1 U T. JI. BIJIOTh /IO MOSIBJICHUS KHMBOTO BEIIECTBA M Pa3yMHOTr0 CyIlecTBa?
TyT MBI BCTyllaeM B CaMyl0 COBPEMEHHYIO HATYphUiIocoPCKyr0 007acTh, U3yUaIONIYIO TaK
Ha3bIBAEMbI aHTPOMHbIM npuHUMI. [loncToneTns Hazaz, pa3aymbiBas O (QpyHIaMEHTaIbHBIX
cBoiicTBax Beenennoit, MockoBckuit huzuk Adpam Jleornaoud 3enpmMaHoOB cHOpMyTHpOBAIT
ero Tak: «MbI SIBIIEMCS CBUJICTEISIMH IPOLECCOB ONPEACICHHOTO THIIA, MOTOMY YTO
MPOLIECChl MHOTO THUIA MPOTEKaloT 0e3 cBuuereneit». B Takoit ¢hopMynupoBKe aHTPOMHBIN
MIPUHIUIT TTOCTYJIMPYET BIIOJHE OYEBHIHYIO Bellb: M3y4as BceleHHyr0, Mbl HENMpPEeMEHHO
o0OHapyX UM y Hee TaKue CBOICTBA, KOTOPbIE B MPOIIECCE €€ SBOIIOINH TO3BOIHIN TOSIBUTHCS
HaM, J10003HATEIEHBIM 0COO0SIM.

B coBpemeHHOM BHJIe aHTPOIHBIM MPUHIUI TIEPEPOC 3Ty MPOCTYIO MBICTH U Pa3BUJICS B
WHTEpECHEWIIIee HalpaBIeHUE TEOPETHUYECKUX HCCIeIoOBaHUN. PemaemMble UM mpoOiieMsl
noctoitHel Co3aaTensi: MOXET JIM BCEJIEHHAas C COBEPIICHHO MHOW reoMeTpuei (Hampumep,
C IpyTUM 4YHUCJIOM TPOCTPAHCTBEHHBIX W3MEpPEHUN) W HMHOM (PU3MKON (Apyrue 3HAYCHMS
MHUPOBBIX KOHCTAHT) ObITh MpubOexuiieM xu3Hu? EquHcTBeHHa nu Hamia BeeneHHas umm ux
OecuncieHHo MHOTO? Pa3HOOOpa3HbI 1 IpU 3TOM MX CcBOicTBa? MOHO JIM IPOHUKHYTH U3
OJIHO BceNeHHOM B Apyryto? MoXeT U pa3yMHOE CYIIECTBO KOHCTPYUPOBATh U CO3JaBaTh
BCEJICHHBIC C OTpE/ICTICHHBIMH CBOIiCTBaMHU? BO3MOKHA T KOHKYPEHITUS BCEJICHHBIX, U €CIIH
11a, TO BCENIEHHBIE C KAKUMU CBOMCTBaAMH UMEIOT 00Jiee BBICOKUIN MIAaHC COXpaHUThCA? B aTux
acTpo(pM3MUECKUX BOMpPOCaxX YYBCTBYETCS BIHMSHHE OHOJOTHH. B HEKOTOPOM CMBICIE
AQHTPONHBINA MPHUHIIMII JTaeT Pa3BUTHE HBOJIONMOHHOMY mpuHuuny JlapBuHa. BeITh MOXeT,
KOI/1a-HUOyAb M acTpOPU3UKU MPUAYT B BBIBOJY, UTO Hama BceneHHas copmupoBaniach B
pe3ynbpTaTe €CTeCTBEHHOTO (MM UCKYCCTBEHHOT0?) 0TOOpA.

Taxk jm yx npocta Beesiennan?

Berpedasice ¢ Ouosiorammu, si MOpOH YYBCTBYIO C MX CTOPOHBI CKPBITYIO 3aBHCTh: MHE
KaXeTcsd, OHM 3aBUAYIOT HAIIE  MPECIOBYTOM  «ACTPOHOMHYECKOW  TOYHOCTH.
JleiicTBUTENHHO, TIO O0IIEMY MHEHHIO, aCTPOHOMHS — cTapeiiias u3 Hayk. Cunraercs, 4To
OHa JITaBHO M TBEPJO OMUPAETCA Ha 3aKOHBI (U3UKH M MATEMAaTHUKH, a IOTOMY HpeleiabHO
touHa. OTKpoeM Y4eOHHMK KOCMOJIOTHHU: NIBYMSI-TPEMs YpPaBHEHHSIMH OITMCAaHA SBOJIOIUS
Bcenennoii! Otkpoem MoHorpaduio mo (usuke 3Be3/1: HECKOIBKUMU (OPMYyIaMU OINKCaHA
IBOJIIONHS 3BE3/bI, TIpHUeM Jt000¥! BHOIOru NHIe MEeYTaroT, 4TO KOT/Aa-HUOYIh MX HayKa
TOXX€ JOCTUTHET TAKOro YpOBHs. M3BECTHBIN CHELMAINCT MO 3BOJIIOIMOHHOW JTMHAMHKE
Maptun HoBak cuurtaet: «Ecin BO3MOXHO MOJHOE M OKOHYATEIBHOE MOHUMAHHE 3aKOHOB
OMOJOTUU, TO OHO O0fA3aTeNbHO BBHIMISAUT Kak HAOOp MaTeMaTHYECKUX YpaBHEHUI»
(Baxc X. Kak paccunrats 3Bonmonmio? // B mupe nayku, 1/2009, c. 16-17.).

A TipaBJa 1, 4TO aCTPOHOMBI YK€ «ITOBEpUJIN anreOpoii rapmonnio» BeenenHnoii? B otBeT
Ha TMOA00HBIC BOMPOCH MHE BCIIOMHHAETCS OJMH MCTOPUYCCKUU aHEKIOT. MHOTHE TOIbI B
Hay4YHO-TIOMYJISIPHOM JUTEpaType LUTUPOBAIACh PEIUIMKAa 3HAMEHUTOrO0 aHIVIMMCKOTO
acTpodusuka copa Opena Xoiia 0 TOM, 4TO «HET HUYETO TPOIIe 3Be3bl». [loBeka crycts
3TOT 3MM30/] BCHOMHUII aHrIuickuil actpoHoM [Iurep ®enrer: «Kak oueBuaen Mory ckasars,
YTO 3aMEYaHHe O MPOCTOTE 3Be3] ObLIO cAenmano dpenom XoisioM (TOraa eie He COPOM) Ha
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KOJIJIOKBUYME, KOTOPBI OH IPOBOJMII B CTapoi obcepBaTopckoii oubnuoreke B KemOpumxe.
Hackonmbko s momHIO, (ppasa Xoitna, MPOWU3HECEHHAs C €r0 W3YMHUTEIBHBIM CEBEPHBIM
akKLIEHTOM, 3By4asa Tak: «B mnpuHnune 3Be3a MMEET JOBOJIBHO IPOCTYIO CTPYKTYPY».
B otBer Ha 310 npodeccop Penman 3amerni: «Bbl Obl TOXE BBITVIAIENIN JOBOJIBHO IPOCTHIM,
®pen, ¢ paccrosHus B Jecsath mapcekoBy. (Fettgett P. B. Simple stars // The Observatory,
v. 115, 1995, p. 95.)

I'myGokuii CMBICII 3TOr0 3aMe4YaHMs OTKPBIBAETCS HAM IOCTENEHHO. YeM JeTanbHee MBI
M3y4yaeM 3Be3/bl, TeM OoJiee CIOKHBIMHM BBIMJISIASAT UX CTPYKTypa U MoBelaeHue. Tak uTo
BIIOPY COTIJIACUTBHCSA C BBICKA3bIBAHUEM aHIIIMHCKOro actpoHoMa J>koHa bpayna: «Bompeku
n3BecTHON peruimke @pena Xoina 3Be3bl HE TaK YK IMPOCTHI, MO KpalHEW Mepe Koraa
M3Yy4Yaelllb UX C pacCTOSTHUS B 5 MUKPOIApCEKOB, Kak B cinydae ¢ Comamnem» (The Observatory,
v. 114, 1994, p. 124.) Yem monbliie ¥ BHUMATEIbHEE MBI HAOJTIOIaeM 3a JKU3HBIO 3BE3]T U JIaXKe
3a camoil Omm3koii u3 HuUX — CoiHueMm, TeM Oofbine OOHapyKHUBaeTcs 3araiok. IJTo
HE 03HAYaeT, 4YTO HEKOTOPhIE M3 HHUX MBI HE pasraiblBacéM, HO UX YHCJIO OT 3TOro
HEe yMeHblIaeTrcs. B aToM cmbicne cOMMmKeHHe OHONIOTMM M acTPpOHOMUH HAET C JIBYX
HanpaBiIeHUH: OMOJIOTM HAXOAAT IMPOCThIE MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B KHBOM,
aCTPOHOMBI OOHAPYKHMBAIOT HEMBICIIUMOE PA3HOOOPa3He KOCMHUYECKHIX POILIECCOB.

XoTs OGMOJIOrHI0 OOBIYHO HE OTHOCST K TOUYHBIM HayKaM, IOCKOJIbKY OHa €lle He TOCTUTIIIA
HOJTHOM OJIHO3HAYHOCTH, CBOMCTBEHHOM BBICOKO MAaTEMaTH3UPOBAHHBIM JMCLUILUIMHAM, S
BUXKY B 3TOM 3a0iyxeHue. buonorus ganexo Bnepean GU3UKU U aCTPOHOMHHM, €CIIH y4eCThb
CJIOKHOCTh €€ 00beKTa. Y Hac, acTpPOHOMOB, elle He poauics cBoi Kapn JIuHHEH, KOTOpbIT
npuBen Obl B MOPAZOK CUCTEMATUKY aCTPOHOMHUUYECKUX OOBEKTOB U CUCTEMY UX HAa3BaHMM: y
aCTPOHOMOB Macca Kypbe3HbIX TEPMHUHOB THUIAa OEJbIX, KPACHBIX U KOPUYHEBBIX KapJUKOB,
IUTAHETApHBIX TYMAHHOCTEH, METEOPOHI0B-METEOPOB-METEOPUTOB, KBa3apoB, IIyJIbCAPOB
utT. 1. [looToMy, OBITP MOXKET, HaM e€IIe pPaHO JymMaTh O cBoeM JlapBHHE W CTOWT
II03aBUJI0BATh OMOJIOTaM, CPeN KOTOPBIX yXKe TPYIWICS yYEeHbIH, CO3AaBIINI IPaHANO3HYIO
TEOPHIO 00 IBOIIOIIUH KHBOTO BeliecTBa BeeneHHOI.

HAYKA, TEXHOJIOTUA U MATUHA.
YM6epTo Jko

«JKoJ10rvus M >Kku3Hb» N24, 2008

YmbepTo ko (p. 1932 1.) — UTaTBIHCKUI TPO3aWK, CEMUOTHK, KYJIBTYPOJIOT, ICCEHUCT.
IIpenomaBan 5CTETHKY M TEOPUIO KyIbTypbl B yHuBepcurerax Munana, diuopeHuMU Hu
Typuna. IIpodeccop bomonckoro yuuBepcurera. IlodeTHBIE TOKTOp MHOMKECTBA
WHOCTpPAHHBIX yHHBepcuTeToB. K Kakoil OBl 00JacTH YEIOBEUECKON EeATEIBHOCTH HU
obparmrancs YMOepTo DKo, OH CTaBUT Iepes] COOOM 3a/1auy MPOBECTH MOJTHOE HUCCIEAOBaHUE,
MOCKOJIbKY TOJIaraeT, YTo MU MUMEIOT COIHMaibHylo ¢(yHKuuioo. OH Hccheayer mpobdiemy
HaKOIUIGHUS M Tepefadyd 3HaHHW, MeCTO M poJib HAayKd B COBPEMEHHOM O0OIlecTBe,
YBIIEKATEJIbHO OIHMCHIBAsI CKJIAIbIBABIINIICS UCTOPHUYECKU 00pa3 HAayKH, a TAKKe COOJIa3HBI U
OMACHOCTH, TMOJACTEPEralpIliue YyYeHOr0 B €ro B3aMMOOTHOIICHHUAX C COBPEMEHHBIM
obmectBoM. TakoBa TemMa €ro BBICTYIUICHHUS Ha MEXITYHAPOAHOH KOH(EPEHIINHU 0 BOIPOCaM
HayuyHoi mH(popmanuu B Pume B HOos0pe 2002 roga, KoTopoe MBI IpeajaracM BHUMAaHHIO
YUTATEIICH.

Msl cuntaem, OyATO >KMBEM B DIOXY, KOTOPYIO, OTOXKAECTBISAS BECh MEPHUOA C €ro
HavanoMm, Hcaiis bepnun (Mcaiis bepmun (1909-1997) — aHIIHICKHIA MOJUTONOT |
nHUcaTeslb  POCCHHCKOrO MPOMCXOXKICHHUS) HapeK BekoMm IIpocsemienus. Paccesiach
CpEIHEBEKOBas ThbMa, SIBUJIACh BO3POXKIEHUECKAs! KpUTHUECKAs MBICIIb U C HEIO CaMO MOHSATHE
Hay4YHOU MBICIIM, ¥ BCEM HaM CBOWCTBEHHO JyMmaTh, OyATO HbIHE Y HAC TYT HACTYIWJIa 3pa,
KOTI'Jla HayKa CTaja IJIaBHOIO CUJIOW U LapUT MOBCEMECTHO.

YecTHO cKa3aTh, 3Ty HJICI0 aOCONIOTHOW BCE3HAYHOCTH HAYYHOTO TMOJXOAa, HIECIO,
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KOTOPYIO B MPOCTOTE AylieBHOM mpoBo3rinacui Kapanyuuu B «'umae CataHey, Ty Xe, 4TO —
B 3a0CTpeHHOM BHUjE — Obuta ocHOBOM «KommyHuctrueckoro manudecrta» 1848 roma, —
3Ty HMJICI0 MPOMOBEAYIOT B OOJNBLIMHCTBE PEaKIMOHEpHI, crimputyaisl, laudatores temporis
acti, a me yuennie (JIrxo3y> Kapayuaun (1835-1907) — «m03T HaIuu», MEPBBIA UTATbIHCKHI
naypear HoOeneBckoit mpeMuu, aBTOp MCTOPUYECKUX M TPaxKTaHCKUX on. CHupUTyanbl —
¢dunocodckoe Teuenwe BTOpord TonoBUHBI XIX Beka Bo @panmmm wu  Uramuwm,
MPOTUBOMOCTABJIABIIEE MPEOOTAJAIONUM HAMPABICHUSAM MBICIH — MaTepHAU3MY H
MO3UTHBU3MY — CBOIO METa(pHU3UKY, BEIPOCIIYIO U3 TPAJAUIIMOHHOTO KaTOIHUIM3MA.

Laudatores temporis acti (Jiat.) — xBaJsiye mpoIwnioe. ).

Peaknuonepsl, a He yyeHbIe pPa3BEPTHIBAIOT TMEpell HaMH yCTpallalollue KapTHHBI,
MOXOKME Ha HayyHYyl (PaHTAaCTHKY: KapTHHBI MHpa, KOTOPBIA, OTPHHYB BCE OCTAJIbHBIC
LIEHHOCTH, MpeJaycsa U MOKIOHWICSA BEpe B HAy4HbIe UCTHHBI, B MOIIb TEXHOJIOTUU. Mojenb
SMOXM, IOJYMHEHHOW HayKe, B TJIa3aX NPOTHBHUKOB — WMEHHO Ta, TPUyM{d KOTOPOH
n3o0paxan [[xo3y> Kapayauu B «'umae Cataney:

Ocmasb c8oti 1a0aH, non, ynpsausb Kaounio!

Hem, ne omecmynum ovseonvckas cuna!

Boccnasvca, Camana, epazoé cpazue —

Tv1, Pazyma eenuxomowHulil 63pols!

Buumarii, Caman, morumeennomy 308y —

To1 nobeoun nonosckozo Hezosy!

Te, KTO BHMMATEJIBHO 4YMTaeT 3TOT TeKCT 1863 roga, BUAAT, YTO TaM NIPHUBEACHBI B
KayecTBe CATaHMHCKHX T'EePOEB, OJOJIEBAIOIIMX 3aCHIIbE PEIUTHH, BEIbMBI M AIXHUMUKH,
BeJIMKKHE epeTHKu B pedopmatopsl, oT ['yca mo CaBonaponsl u Maptuna Jlrorepa (An I'yc
(1371-1415) — dgemickuii PEIMTHO3HBIA  JCSATENb, HACONOr dYemickoi Pedopmarmm.
(Dxuponamo  CaBonapona  (1452-1498) —  wuTanbsHCKMH  MOHAX, MPOTOBEIHUK,
MONBITaBIINMCS ITpeBpaTuTh Propenuuto B «I'pan boxuit». Kasnen no npurosopy I[lanckoro
cyna. Maptun Jliotep (1483—1546) — peauruo3HbIi AeATeb, OCHOBOMOIOKHHK HEMEI[KOW
Pedopmanmm, aBTOp mepBoro mepeBoma CesmieHHoro Ilucanuss Ha HOBBIC EBPONCHCKHE
s3bIKM  (Ha HeMeukuil — B 1533 T.), HO HET HM OJIHOTO YYEHOro, HET JakKe HaIIero
COOTEYECTBEHHUKAa  ['ammies, KoTopoMy  monarajiocb Obl  IPOCTO  O4YapoBaTh
AHTHKJIEPUKAIBbHYI0 U pecnyonukaHckyro aymry Kapaydyuu. ¥V Kapaydun Ha mecte [Nanumes
WHOM WJeanbHbIl repod, MHOE BOIUIOLIEHHE MOOeAbl pa3symMa HaJl Bepol. DTOT repoi —
11apOBO3:

Jluenosuono, cmpaxontooHo, yyouwe uepaem,

Paccexaem oxeanwi, 3emnio obezaem,

Buxpu, ovimbl uzpwieas, nooooHo 8yakamy,

IIpeoodonesaem 2opvl, pagnuny nPoCMpanHy;

Ilponacmu nepenemaem — u 6He3aNHO 8 20pbl

Ymexaem, nponuyas ux maiinvle Hopbl,

U onsamo, npotios enyounsl, 11005IM U PUpooe

3v1unbim 3060M 8036eujaem 0 c60em NPUXOOe.

To ectp maxe [>x03y> Kapny4yuw, LEeHUBIIMI KJIACCHUKY, HO MOJBEPKEHHBIM CTPACTSIM B
JlyXe CBEXEH POMAHTUYECKOM MOJbI, BUIAEI TOPKECTBO pasyMa B TEXHUKE, a HE B HAy4YHOU
uaee. 9T0 UHTEPECHO, U OTCIO/Ia MBI TOBEJIEM MBICIIb O TPOTUBONOCTABICHUN MEXKITy HAYKON
U TEXHOJIOTUEN.

JItoau cerofHsIIHETo AHS HE TOJBKO 0KMJIAI0T OT TEXHOJOTUU HEMIOMEPHBIX JTOCTHXKEHHUH,
HO MpsIMO  TPeOYyIOT HX, NPH 3TOM HE OTTPAHUYHMBAs Pa3PYIIMTEIBHYIHO TEXHOJIOTHIO OT
TEXHOJIOTMHM CO3HMJAATENbHON. J[eTH BOCHHUTHIBAIOTCS KOMIIBIOTEPHBIMU HIpPaMH, I0JararT
HAYITHUKY MPUPOIHBIM OTPOCTKOM €BCTaXHUEBBIX TPyO u npyxkat no MaTtepHeTy. OHH KUBYT
B TEXHOJIOTMH, OHU HE B COCTOSIHUM MPEACTaBUThH cebe, KaKk MOT Obl CyIlIeCTBOBAaTh MHOM MHUP,
Mup 6€3 KOMITBIOTEPOB U Jaxke 0e3 TeneOHOB.
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Ho ¢ naykoil Takoii Onm3octH He BhIXOAMT. CpeacTBa MaccoBOM HHGpOpPMalMU CaMHU
MyTalT HAYKy C TEXHOJOTHEHN U, K COXKAJIEHUIO, 3ayThIBAIOT MyOJINKY, Ta HAUMHAET CUUTATh
HayKOW BCE, YTO HMEET OTHOILIECHNE K TEXHOJIOTUH, U IIPU ITOM HE BEJIAET, B UEM COJACpKAHUE
HayKH, ¥ HE 3HAeT, 4TO TEXHOJOIHs — TOJBKO IPHUAATOK, TOJBKO CIEACTBHE, HO HUKAaK
HE IIEPBOCTENIEHHOCTD.

TexHonorust — 3To Korjaa npeajaraercs Bc€ U cpa3y. A Hayka JIBUXKETCS TIOCTENIEHHO.

[Mone Bupwmnbo ([Tone Bupunso (p. 1932) — ¢paHIy3cKuid apXUTEKTYypHBI KPUTHK H
¢buocod, OCHOBOIOIIOKHUK ApOMOJIOrHH (Hayku o ckopoctH, ¢ 1980 r.) Tak omwmcan Harry
AMOXY: BCEX 3axBaTHia (s ObI BBIPA3HJIICS — 3arUITHOTU3MPOBANIAa) CKOPOCTh. | JTaBHBINA 3HAK
HAIllero MUpa — CKOPOCTh, ITO yraJlaiy ¢ onepexeHueM (QyTypucTsl. MBI jkenaeM TpaTUTh
He Oouibllle YeThlpex yacoB Ha mepesietsl u3 Ctaporo Ceera B HoBbIi. MBI Tak MPUBBIKIM K
OBICTPOTE, YTO J0CATyeM, KOTJa MEJJIEHHO TPY3UTCS 3JIEKTPOHHOE MUCbMO WM 3aras3/bIBaeT
CaMoJIeT.

OpHako 5Ta TEXHOJOTMYHOCTH JKU3HHM HHUCKOJIBKO HE DKBHUBAJIECHTHAa HayyHocTH. OHa
TOKJIECTBEHHA, €CJIM YTOJHO, MATHYHOCTH.

Yro ke Takoe Marus, 4eM oHa ObliIa Ha MPOTSHKEHUH CTOJETUH M YeM SIBIISIETCS CEerOJH,
myckai B 3akaMy(IMpOBaHHOM BUE?

Marusi o3Ha4yaeT Bepy, OyATO MOXKHO MEPECKOUYUTh B OBICTPOM TEMIIE C NPUYMHBI HA
pe3yibTat, OMyCTHB MPOMEXKYTOUHBIN Tponecc. TKHyTh OyinaBkoii B n300pakeHue Bpara — u
Bpar noruOHet. IlpousHecTn 3aBeTHYIO0 (hopMyny — Kene30 cTaHeT 30J10ToM. Bo33BaTh K
aHrejlaM M Yepe3 aHrelioB HANpaBUTh BaXHYI HH(popMmarmio. beHenukTHHCKHA abbat
Tputemuii (XV B.) BBICTYNWJI HPOBO3BECTHUKOM COBPEMEHHBIX MIU(PPOBAIBHBIX MAlNH,
pa3pabarTbiBasi CUCTEMbI CEKPETHOTO KOAMPOBAHMS JUIsl NEepeladd NMOCIaHUil OT MpaBUTENeH
BOcHauajabHUKaM. Bce cxembl Tputemus B Hamie Bpems 3alpoCcTO B3JIAMBIBAIOTCSA Ha
KOMIIBIOTEpE, HO JJI1 €ro COOCTBEHHOTO BPEMEHM OHHM ObUIM JOCTAaTOYHO T'€HHaIbHbI. Tak
BOT, YTOOBI CXE€Mbl CMOTPEIMCH IOAMIEeTUTHEE, aBTOP H300pa)xkajl CBOI TEXHHUKY Kak
BOJIXBOBAaHWE, BKJIIOYAIOIIee B ceOs CO3BIB AHIEJNOB, KOTOpPHIE 03a00TATCS TEepEeHECTH
MoJIaNIblile U NOKOH(HIEHIIMATIbHEE HAIly 3alIM(PPOBAHHYIO HH(OPMALIHIO.

Marust — 3TO KOrja HE IOKa3blBAIOT JJIMHHYIO LEeNb CIEACTBUM W MNPUYMH U B
OCOOEHHOCTM KOT/Ia HE MBITAIOTCA NPOBEPUTh 3Ty LENb METOAOM IOBTOPSEMBIX
sKcepuMeHTOB. Uymo coBepimaercs cpasy, B TOM-TO KpacoTra Maruu. OT mHepBOOBITHBIX
KyJIbTYp 0O INPOCBETICHHOrO0 Bo3pokieHus W fanee A0 CETOAHSIIHErO JHA, A0 MHUPHAL
OKKYJIBTHBIX CEKT M TpYII, KAIIAmuX B VIHTepHeTe, — Bepa B Maruio, HaJexX/1a Ha Maruio
OTHIOJIb HE yracjia I10 BOLAPEHHUHU ONBITHON HayKH.

CtpacTb K CTPEMHTEIBHBIM IMEPECKOKAaM OT MPUYMH K pe3yibTaTaM OJIMIETBOPHIIACH B
TEXHOJIOTMH, KOTOpasi BOCIIPUHUMAETCSA KaK JO4Yb HAayKH. A CKOJBKO IPUILIOCH MOMIBIXTETH,
9TOOBI OT MEPBBIX KOMIBIOTEpOB [leHTarona, ot «2mea» Gupmbl «OIUBETTH» pa3MEPOM C
LEeJyI0 KOMHATy (IOMHHUTCS, MOTpeOOBANIUCh MecsIbl mporpaMmMmuctaM u3 Vepeu (B ropoze
Uspes (0ou3z Typuna) unxenep Kamumio Onusertu B 1908 r. ocHOBasl JereHIapHyrO
KoMIaHuto «OJIMBETTU», IPOU3BOAMBIIYIO IIEYaTHBIE MAILIUHKY, a IIO31HEE — KaJIbKYJIATOPbI
u KommbioTepbl. Pupma BHeApuUia B CBOM OBIT MHOTHE BHUIBl COLHUAIBHBIX 3a00T O
paboTHHMKAaX M TOpAMJIach MOYTH HYJIEBOH TekydecThio KaapoB. B 1950-e roapl xommanus
«OnuBeTTH» HAuMHAET pPa3padOTKU BBIYMCIUTEIBHON TEXHUKH BMECTE C HEKOTOPBIMU
naboparopusimu  CHIA (Konnektukyt) u co3maer «Elea 9003» — mepBblii KOMIBIOTED
UTAJIbSHCKOM KOHCTPYKIIMHU.), YTOOBI 3aCTaBUTh CBOEr0 MACTOJOHTA ChI'paThb Mapll U3
¢uibma «Moct yepe3 peky KBail», kK HESHMOBEPHOMY MX CYACTBIO U TOPJIOCTH) JIOMTH 10
HAILIEro C BaMU IIITOMNAy, Il UMeeTcsl Bce U cpady? TexHOIorus u3 Ko BOH JIE3ET, UTO0
3aTyIIeBaTh MOPSIOK NPUYMH U CIEACTBUM, CAENATh BUJ, YTO NPUYUH HE CYLIECTBYET, YTO
BCE€ BEPIUTCSA caMO COOOM, BOIIEOHO.

[lepBble KOMIBIOTEPIIMKY MMUCAIN MPOrpaMMbl Ha beiicuke, KOTOPBIH ObLT HE MAIIMHHBIM
A3BIKOM, a SI3bIKOM IOYTH MHUCTHYECKHM (Mbl — I€pBbl€ KOMIIBIOTEPHBIE MOJIb30BATEIIN —
HE 3HAJIM S3bIK MAILIMHBI, HO MOHUMAJIH, YTO JA0bl BHIHYJUTh MAIIMHHBIC YUIIBI CBS3aThCS B
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OTIpeIeIEHHYIO 1IETIOUKY, UM 0053aTeIbHO CIEIyeT JaTh MYUUTEIbHO CI0KHbIE HHCTPYKIIUU
Ha XUTPOM OWHApHOM s3bike). BmocnenctBum cuctema Windows 3a0KKyIbTHpOBaa 3TO
IpOrpaMMHpPOBaHUE Ha s3bIKe beiicuk, moTpeOuTens HaXKMMAaeT Ha KHOMKY U IePeBOPaunBaACT
IIEPCIIEKTUBY, CBS3bIBAETCA C 3aMOPCKMM KOPPECHOHJEHTOM, IIOJIyd4aeT pe3yibTaT
ACTPOHOMMYECKOTO pacyera; MOTpeOUTeNIb OCTACTCS B ITOJHOM HEBEACHHH, KAaKUM XKe IyTeM
OH jnomen 10 3Toro (a myTh-To ObuT!). KOMMBIOTEpHBIN TOJB30BATENh BOCHPHUHUMAET
KOMIIBIOTEPHYIO TEXHOJIOTMIO KaK Maruro.

HaBepHoe, mokaxeTcs CTpaHHBIM, YTO 3Ta Marmdeckas MEHTAJbHOCTb JKHBYYa B Hallle
BpEMs, HO CTOUT ITIOCMOTPETHh BOKPYT, U Mbl yOEAUMCS, YTO Marus MOIyJspHa OBCEMECTHO.
[ToBcroy mpaBsT 6ajl cCaTAHUHCKHUE CEKThI, 110 OOKOM y HAC MCHOJHSIOTCS CUHKPETUYECKUE
o0OpsIIbl — TE€ camble, 32 KOTOPHIMH COBCEM HEJAaBHO AHTPOIOJIOTH €3MJIM B JAJIEKYIO
bpaszunuto, a cerogHs MOHCEHbOp MUJIMHIO yCTpauBaeT CBOM pajeHus B Pume, xots Pum —
OTHIO/Ib HE bawus.

W naxe TpaguUMOHHBIE pEIWTMM BCE Yalle OTCTYNAKT, Jp0Xa, IOJ HATHUCKOM
MHOTO00pa3HBIX YYXHX pPHUTYyaJloB M, Ja0bl TMOAMAHUTH IYOJHKY, HBIHE IEpECcTaroT
o0cyXmaTh TyOJUYHO W TaKyl TEMaTHKy, Kak TawmHCTBO Tpouibl (XOTs BOOOIIE-TO
OOrOCIIOBCKME  JHUCIYTHI, XOTb W TOAYMHEHBI OCOOBIM  KPUTEpHUSM, BCE-TaKH
METOJIOJIOTMUECKU ONMKe K HayKe, HeXKENIHU K Maruu, YK XOTs Obl 0 OTHOMY TOMY, YTO OHU
pa3BUBAIOTCSl IOATANHO, CTYNEHb 3a CTYNEHbIO, IIar 3a LIaroM), — U MPEeANOYUTaIOT
MPENOAHOCUTD comecTBue CBATOro Jlyxa Kak MTHOBEHHOE 4yJI0.

Pazbupas mpobnemy Tpowurtpl, 60TOCIOBCKAsI MBICIIB MTPOJBUTANIACH 10 TPABUJIAM JIOTHUKH,
MOATAalHBIM METOJIOM, BBIKJIA/bIBAas apryMEeHT 3a apryMEHTOM ISl JOKa3aTeabCTBa, UYTO 3Ta
TaliHa MMOCTUTHYTa (WJIM YTO OHA HETOCTH)KMMA). A MBICJIb Maruueckas BHIBOJUT Ha MEPBBIN
IJJaH  CaKpaJbHOCTb, TAWMHCTBEHHOCTb, TPAHCLEHIECHTHOCTh, KOTOpas HCXOAUT OT
Xapyu3MaTUYECKON MHCTAHLIMM, U UMEHHO 3TOM TaMHCTBEHHOM XapU3MaTUYHOCTHIO (OTHIOAb
HE TPYAHBIMH OOTOCIOBCKMMH CHUJIOTM3MaMH) 3aBOPAXKUBAET IIIMPOKUE MACCHI.

CMMU npu nepBoil BO3MOXKHOCTH JKMBONMCYIOT HaM HayKy Kak Maruio, a 3ta mnepsas
BO3MOXXHOCTh IPEJACTaBIsETCS, KakK TOJIBKO Hayka HauyWHaeT o0emarh KaKylo-TO
MOTPSCAOLLYIO TEXHOJIOTUYHOCTD.

CaM co00r0 BO3HHKAET «HU3KHH CrOBOp» MEXKAY YUYEHBIM UM Macc-Meaua, MOTOMY YTO
yYeHBIH HE CIIOCOOEH YCTOATh Tepea co0Ja3HOM, OH Jake CUYMTAeT CBOUM JOJITOM
paccka3bpiBaTh O CBOEM HcCcieA0oBaHUHU. MIHOra 3TO MONE€3HO Il MPUBJICYEHUSI CIIOHCOPOB,
WHOTJa MCCIIEJOBAHUE MPOCTO IMPHUSATHEE MPEAbIBUTh MUPY B KAau€CTBE OTKPBITUS €IIE /10
HEU30€KHO TpAIYIIEro pa3odyapoBaHHUs, 0 TOro, KOrjaa OOHApyKUTCsS, YTO OOEIIaHHOIO
pe3yJsibTaTa BOBCE HETY Ha 30JI0TOM OJIIO/ICUKE.

Mpbl Bce IOMHUM MOAOOHBIE 3MU30/bI, OT SBHO MPEXKIEBPEMEHHO pa3peKIaMHpPOBAHHOTO
«CEKpeTa XOJIOJHOTO TEPMOSEPHOIO CHHTE3a» /10 MOCTOSHHO OOE€IaeMOro JIeKapcTBa OT
paka. OTo TpuyM(d Bepbl B Maruio, B MTHOBEHHOCTb. TPYAHO OOBSICHUTH IyOJIMKE, YTO
HayyHasi paboTa — 3TO TMIIOTE3bl, OMbITHI, OMIMOKHU U pa3dopsl ommnbok. Korga crnopsr, uro
JI0OCTOBEpHEE — OQHIMATbHAS MEAMLMHA WM 3HAaXapcTBO, BOIPOC IO CYTH CTOUT TakK: K
4YeMy JKIaTb TPU ToJa OOCIIAHHOTO HAYKOW, €CIM MOXHO TOJYy4YUTh MOMEHTAJIbHBIN
pe3yJbTaT OT aIbTEPHATUBHON MEAULIVHbI?

Henasuo 'apartunu B xypuane CICAP (CICAP (Comitato Italiano per il Controllo delle
Affermazioni sul Paranormale, WranesHCKMii KOMHTET 10 TIPOBEPKE CHUTHAJIOB O
rapaHoOpMaJIbHOM) cymecTByeT ¢ 1989 r. m o0beauHACT MHTEIUICKTYaJIOB, TEJIECBU3HOHHBIX
KYPHAJIHMCTOB U Jake HECKOJIbKO HOOeNeBCcKkuX jaypeaToB. CunbBuo "apartunu (p. 1928) —
WUTANbSHCKUH  ¢apmakosor, ¢ 1963r. ocHoBatenmb W gupekTop — MHcTHTyTa
(apmakonorndeckux uccrnenaoanuii «Mapuo Herpu» B Munane, akTUBHBIN wieH paboueit
Ipynnsl U COTPYOHUK Bbllyckaemoro Komwurerom pa3 B JBa Mecsla ypHaja) CHOBa
Hamucaja, 4To €cid OOJBHOM MpPHHSAJ JEKapCTBO M BCKOPOCTU BBI3JIOPOBEN, 3TO e€IIe
HE JI0Ka3aTeNIbCTBO, YTO UMEHHO JIeKapcTBO cpaboTano. CylecTBYIOT, [0 KpaifHel Mepe, elile
NBa OOBSICHEHMS: BO-IIEPBBIX, MOIJIA UMETb MECTO IPUPOAHAs PEMHUCCHUS, U JIEKAPCTBO
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MOJICHCTBOBAJIO TOJIBKO Kak Iiane0o; WM, BO-BTOPBIX, MPUPOJHAS pPEMHUCCHS MOIJa ObITh
y’K€ Ha MOJICTYNAaxX U paHbllle, a JEKapcTBO TOJIbKO OoTnaimio ee. Ho BbI Tonbko momnpoOyiite
NpEeabsIBUTh IIMPOKOM MyOJiHMKe [OBa 3TUX MOCIENHUX paccyxaeHus. He Oyner Bam HH
MaJleHIeld Bephl, MOCKOJBKY JJII MarudecKod MEHTAJIBHOCTH BCETO Ba)KHEE OBICTPHII
nporecc, MoOeAHbIM MEeXaHU3M CBS3M MEXIy MPEANoJaraeMoil MPUYMHOW M JKEIaHHBIM
Pe3yJIbTaTOM.

B cBA3M ¢ 3TUM MOXET NMPOU30UTH, 1a U JEUCTBUTEIBHO IMPOUCXOAUT CTPaHHAs BELIb:
ype3aloTcsi  CpelncTBa, OTBOJAMMBIE HA  HayKy, a OOIECTBEHHOCTb  COBEPLICHHO
HE Bo3MyIaeTcs ype3anueM. OOIIeCTBEHHOCTh BO3MYTHJACh Obl, eciau Obl 3aKpbUIN
OOJILHUILY WIJIM TOBBICUIIM IIEHBI Ha JIEKapCTBa, OJHAKO OHA OCTAeTCsl HEBO3MYTHUMOM, Koraa
MPUKPBIBAIOT JOJTHE W MeEJICHHBIE HaydHble wuccienoBanus. Hy camoe Oombiuee —
BO3HUKAET HEYIOTHOE YYBCTBO, YTO KaKue-HUOYAb SACPUIMKU TOTO U KAU SMHUTPUPYIOT B
AMepuKy (XOTS 4YTO CKaXKelllb, aTOMHas Oom0a-To BCe paBHO y amepukaHniieB). Hukro
HE CO3HAET, YTO MMEHHO 3TOT CpBbIB JIOJIFOTO HCCIEJOBAHMS CTaBUT MOJ BOIPOC HOBOE
JIEKapCTBO OT T'PUIIA WM BBOJ B JKCIUIyaTallMl0 HOBOI'O aBTOMOOWJIS Ha 3JIEKTPUUYECKOM
xony. HukTo He cBsSI3bIBaeT HayudHble SKCIEPUMEHTBI, C OJHOM CTOPOHBI, M JICUECHHE
MIOJINOMHUENIUTHOTO MaJlbuuKa — C APYroil, IOTOMY YTO L€Nb NOCIEACTBUM U IPUUUH B 3TOM
clydyae [JIMHHAas, OINOCpEelOBaHHas, HE «pa3-IBa-TpuU», KaK Iojlaraercs IO MpaBuUiam
BOJILIEOCTBA.

Bce mbl momHuM BeIyck cepuana «Ckopasi TOMOIIb», B KOTOPOM JokTop ['puH ornamraer
nepes JUIMHHOM OYepe[pl0 MAlMEHTOB BEJIUKYK) HAydyHYI0 HOBOCThb: T€M, KTO 3aloisen
TPUIIIIOM, HE OyayT MPOMUCHIBATH AHTHOMOTHKH, MOTOMY YTO MPU TPHUIINIE aHTUOMOTUKU
HE IIOMOTatoT. DTOT 3MMU30/]] AOBEJ MYOJIUKY A0 TAKOrO Hakajia, YTO 3a3By4alld JaxXe YIPEKH B
pacoBoil nuckpuMuHaIMK. l[lanMeHTsl Bepwin B BONIMIEOHYIO CBSI3b AHTHOMOTHKOB C
BbI310poBiieHHeM. Bce CMU yOexnanu ux, 4To aHTUOMOTUKHU criacaroT. B 3Toi KopoTeHbKOM
LIENIOYKE TJIaBHeWIIas wucTUHA. TabneTka aHTHOMOTHKA — TEXHOTEHHBIM TPOAYKT U
OTIO3HAETCSI KaK TaKOBOH. A pa30op MPUYHMH U CIOCOOOB OOPBHOBI C AMUACMHEH TpHUIIa —
3aboTta Besikux HUN.

S m300pa3zun TYT HENPUATHYIO U Pa304apOBBIBAIOLIYI0 KapTHUHY €Illeé U MOTOMY, YTO B
JOBEpIICHHE BCEX 30JI JIaK€ HEKOTOphIE MPABUTENU (KOTOPHIE, €CIIU BEPUTH OPUIIUATBHBIM
coobmeHussM benoro noma, COBETYIOTCS C MaramMM M acTpojoramMi) HMHOT/IAa B CBOHUX
MO3UIUAX OJMKE K YENOBEKY C YIMIIBI, YeM K 4YeloBeKy U3 naboparopuu. S uzobpaszui 3Ty
KapTUHY, HO HE MOT'Y MOPEKOMEHJ0BaTh, UYTO K€ C Hell aenath. Henb3s yroBoputh macc-
MeaMa OTMEHUTh MUCTHUYECKUH MoaXxol. Maccmenua oOpedeHbl Ha MUCTHILIM3M HE TOJBKO B
[IOTOHE 3a «ayAUTOPUEH», HO U TIOTOMY, YTO UX 00SI3aHHOCTh — KaX/Iblil IEeHb BBHICTPAaNBATh
CBSI3M MEXAY NPUYMHAMM U CIEICTBUSMU, U CBSI3U 3THU ONMCHIBAIOTCA CIUIOUIb U PSAOM Kak
maruueckre. CyliecTBYylOT UM BCerjJa  CyIIECTBOBalIM, sl  COIJIaCeH, CEpbe3HbIE
MO PU3ATOPEl — YIMOMSIHY XO0Ts Obl Moero npyra Jlxoanuu Mapus Ilaue (/xoBaHHM
Mapus [Maue (1938-2002) — wuTanbsSHCKHN >KYPHATUCT M MUCATEINb, MITATHBIA COTPYIHUK
crepBa JKypHala «3OcHpecco», BIOCIEACTBUU ra3ersl «Pemy00iuka», aBTOp cTaTted o
FEHETUYECKUX MaHUMYJISLMUSIX C MPOAYKTaMH NMHUTaHUS, 3PaBOOXPAHEHUU, SKCHEIULHUAX B
AHTapKTHKY, BOEHHBIX KoppecroHaeHumi (bankansl, Adranucrtan, BoiiHa B Ilepcuackom
3aJluBe), cTaTel 0 podoTax, CO3JaHHBIX /ISl pa3MUHUPOBAHUSI MUHHBIX MOJIEH, pabOT Ha TEMBbI
¢unocopuu u 6MOATUKU (IBTaHA3Us), COBCEM HEIaBHO ymepiuero. Ho u Ui ero cepbe3HbIX
cTaTel razeTbl OOBIYHO HAXOAWIN TaKUe KPUKIUBBIC, TAKUE CKaHJAJIbHbIE 3aT0JIOBKH, YTO 3TH
3arojIOBKM OOBIYHO HCKaXKasld cojepxaHue cTatbu. OCTOPOXKHBIM paccka3 O TOM, YTO
HauyWHAET pa3paldaThIBAThCA BaKIMHA MPOTHB TPUIINA, HEM30EKHO CTAHOBWICS (aHhapHBIM
MIPOBO3BECTHEM: TPUII Ha 3emiie CKOpo Hcue3HeT Oe3 ciena. ([ymaere, Gmaromaps Hayke?
Her, Onaronmapst Tpuymdy TEXHOJOTHMH, CYMEBIIEH BHEIPUTb B AaCCOPTHUMEHT HOBYIO
TUAJTIOJIO. )

Kak nosmkeH pearupoBaTh yY€HBIM Ha Ha30MJIMBBIM 3alPOC ra3eTYMKOB, KOTOPBIE KIYT OT
HETO €KETHEBHBIX BOJIICOHBIX 0OCIIaHUI? YUeHBIN JOHKEH pearupoBaTh OCTOpokHO. Ho u
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OCTOPOKHOCTh TOPOI0, Kak TOJBKO YTO Mbl HaOMIOJaldM, HE MOMOTaeT. YYeHOMY
HE MPUCTANO, C IPYrol CTOPOHBI, U MOKPBIBATH 3aBECON TalHBI BCAKYIO HAay4YHYIO HOBOCTD,
MIOCKOJIbKY HayKa I10 €CTeCTBY CBOEMY — MPHHAIJICKHUT OOIIECTBEHHOCTH.

Hymaro, HaM cleyeT BEpHYThCA 3a MapThl HaYaJbHOW IIKOJbl. MIMEHHO IIKOJIa W BCE
y4eOHbIE IIEHTPBl Hapsily CO UIKOJIOW, BKIIOYash HamOoJee Cephe3Hble HMHTEPHET-CANTBHI,
JOJKHBI TOCTETIEHHO TNpUydYaTh MOJIOABIX JIIOAEH K MpaBWIBHOMY IPEACTABIECHUIO O
HAy4YHBIX IpoIeccax. DTO camas HeJerkas 4acTh OOy4eHHus, MOTOMY YTO U IIKOJE OYEHb
CBOMCTBEHHO BIUXHUBATh B MaMSTh YYalllUXCsl OTPHIBOYHBIE JAHHBIE, CBSI3b MEXKIY KOTOPBIMU
HernocTikuMa M maruuHa. Mamam Kropu (Mapus Ckiomosckasi-Kiopu (1867-1934) —
(dpanmysckuii  pusuk, ABaxaAbl Jaypear HoOenmeBckoil mpemMuu, HCClenoBajga SBICHHE
PaAMOAaKTUBHOCTH M OTKpBUIA PaJui U MOJIOHUH.) IPUXOAUT BEUEPOM JOMOM, TIISAAUT — HaA
Oymare HSTHO, M OTKpPbIBA€T Paau0akTUBHOCTH. JlokTop ®Pnemunr (Anekcanmep PieMuHr
(1881-1955) — aurnwmiickuii Gaktepuosnor, Jaypear HoOeneBckoil mpeMuu, OOHAPYXKHUI
CIIOCOOHOCTh ~ COJEpKallerocsi B IUIECEHH TMEHULIWUIMHA YHUYTOXKaTh IMAaTOTCHHbIE
MUKPOOPTaHU3MBbI) KHIAeT 3aJyMUYUBBIA B30p Ha IUIECEHb M TIOHMMAET: ICHUIIMLIHH.
lanmunelr mo koyiebaHWIO TUIAMEHHM B JlaMIIe OCO3HAET, 4YTo 3eMysi-TOo oOpamiaercs. Mbr
HACTOJBKO NPEKPACHO IOMHMIIM, KaKyl TpPENKy MNoiayudmi lanuiell 3a CBOIO HayudyHYIO
CMEJIOCTh, UTO 3a0buTn: ["anuiell MoHATHS HE UME, TT0 KaKoi opOuTe 3eMis oOpaiaeTcs.

Kak MOXHO OXHJaTh OT MIKOJIBI KOPPEKTHOW HAyYHOW WH(OpMAaImu, KOTaa eme J0 CHX
Mop BO MHOTMX Y4YeOHHMKaX M BO MHOTHX XpECTOMATHSIX MOXHO TMPOYeCTh, 4YTO J0
Xpucrodopa Komymba mronu cumtanu 3eMiro MIOCKoi? Benb 3TO M3BpalleHHE HWCTOPHH.
VYke IpeBHUM TpekaM MpeKpacHO ObLJIO WM3BECTHO, YTO 3eMJisl Kpyrias, W 3TO 3HAIU U
CaJlaMaHKCKHE MYApEeIbl, TOpPMO3UBIIKE dKcneannuio Komymb6a MMEHHO MOTOMY, YTO OHHU
TouHee, yeM Komym0, Bce paccuuTanu U XOpOIIO MPEACTABISIN ce0e HACTOSIIUN MaciiTad
HAIlIE C BaMH TUIAHETHI.

U Bce xe 0/1HO U3 Ha3HAUYEHUIN MHTEJUIUTEHTAa — KPOME JKECTKON U CypOBOU KPUTHKU —
3TO TMPOCBEUICHHAs TOMyJsipu3anus. Bece Mbl MPEeBOCXOHO TOHMMaeM, uTo B Mrannu Gonee
yeMm rie Obl TO HU OBbUIO HAay4HBI paOOTHUK CUUTAET 3aHIATHE MOMYJSIpU3AIMeN eIoM
KOMIIPOMETUPYIOIIUM. MeEXIy TeM BEJIWKHMHU IOMYJISIpU3aTOpaMH ObUTM W DWHINTEWH, U
Ieiizenbepr (Bepuep Kapa TIeiizentoepr (1901-1976) — Hemeukuii ¢H3HMK, CcO31aTEb
KBaHTOBOW MexaHukw, JaypeaT HoOeneBckoit mnpemuu (1932), aBrop npHHIUIA
HeolpeieleHHOCTH.), 1 Mo mokoiHbl aApyr CruBen JDxeit ['ynn (Ctuen [Ixeit I'yna
(1941-2002) — amMepHKaHCKHiA MAJICOHTOJIOT W 300JI0T, aBTOP TEOPHU «IIPEPHIBUCTOTO
paBHOBecus» (punctuated equilibrium), npennonararomiei, 4T0 HEKOTOpPHIE BHIBI B CHITY
YUCTO CJIy4yalHBIX NMPUYMH COBEpLIAIM CKAaYKU B OMojiornyeckoMm passutuu.). U eciam Bce-
TaKy >KJaTh OTKYJa-TO HE BOJIIEOHOTO0 OMHCAHUS CUTYyallud B HayKe, TO €ro KAaTb MOKHO
OTHIOJIb HE OT >KYpPHAJIOB M Tra3eT, a OT CaMUX HccliefoBarened U ydeHbX. VIMEHHO OHUM
JIOJKHBI TOTUXOHBKY TPaHC(HOPMHUPOBATH OOIIECTBEHHOE CO3HAHKE, BIMSAS HA MOJIOJIBIX.

[lonemuyeckoe pe3roMe 3TOr0 MOErO BBICTYIUICHHUS: IUETET B OTHOILIEHWU HayKHU B HaIle
BpeMsl OCHOBAaH Ha OIIMOOYHBIX MPEANOCHUIKAX M, Kak Obl TO HHU OBLIO, HM3BpALICH
COBMECTHBIM BIIMSIHUEM JIByX MarmueckHux IMOAXOJ0B — BEpbl B BOJIIEOHOE KOJIJOBCTBO U
BEpBl B KOJIJJOBCTBO TEXHOJIOIMYECKOE. DTU MOJAXOBI 10 CHX IOp LApAT U B AyllaxX HalIUX
ciIyliaTteseil, U B UX rojoBax, U B UX cepiax.

Ecin He cTpeMHTBCS BBIMTH M3 MOPOYHOTO Kpyra JDKeoOeIaHuid 1 OOMaHyThIX HAJeX],
HayKe HeCcI00poBaTh.

B nopy pannero cpenneBekoBbsi Mcunop Ceswibcku (Mcumop CeBmiibckuii (570—636) —
WCMIAHCKUN EeMUCKON U JOKTOp KATOJIMYECKOHM IEpPKBH, COCTAaBUTEIb KOMIEHAMYyMa
«Etymologiae» B aBaigmaté KHHrax) Bce K€ CyMell, XOTb W Ha OCHOBaHHMH HEBEPHBIX
CBCJICHWM, BOCXOJMBIIUX K He3amaMsITHBIM BpeMeHaMm, K JOpatocheny (Dpatochen
Kupenckuii (ok. 276 — ok. 194 1r. 10 H. 3.) — TpeUYECKU MATeMaTHK, aCTpOHOM, reorpad,
MEPBBIM PACCUYUTABIIUN C OOJIBIION TOYHOCTHIO OKPYKHOCTH 3€MHOTO IIapa.), MOYTH 4TO
MPaBUIIBHO U B JIFOOOM ciiyyae 06e3 BCAKOTO BOJIIIEOCTBA BBIYMCIUTH JJIUHY KBaTopa. Ho mo
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9KBATOPY TYJSUIM €JUHOPOTH U JIECHBIE UYIABbI-IOABI, U XOTS yYEHbIE HE COMHEBAINUCH, YTO
3emisi cepryHa, XYHAOKHHKH IO CBOMM YBaXXUTEJIbHBIM NpPUYMHAM MPEJICTaBIsUIA €€
HE TOJIBKO IiebesM, HO Ja)ke TocrojaM B KauecTBe IIOCKOro Jucka c¢ Mepycaiumom B
CepeAMHE WM pacCIUIOUIMBAIM Iap Ul HyIled CHUMBOJIMYHOCTH W Uil ynoOcTBa
JEMOHCTpalMM (Kak J0 CHUX IOp 3eMJII0 pacIUIIOIIMBAIOT B IIKOJIBHOM  aTjace).
PacrmtonuBany He O4eHb CHUIIBHO, HO BCE-TAKU JIOCTATOYHO, YTOO BCE KPYroM IepecTaBaliu
MIOHUMaTh, Kakas ke (hopMa Ha caMOM JIeJie y 3eMHOT0 11apa.

Bor Ttak, npoiins yepe3 Tpu Beka IIpocBemenus, Mbl Bce emre noxoxu Ha Mcunaopa: korga
ra3eThbl IOBECTBYIOT O HAIIUX HAYYHBIX CUMIIO3MyMaX, CUMIIO3UYMbl HEOTBPATUMO BBITJISAJAT
BOJIXBOBAaHUEM.

Uemy Tyt yauBisaThesi? Mbl U ceiuac, kak B CpelnHue Beka, OEpPEeMCs M IbIIIEM
HEeyIepKUMbIM (YHAAMEHTAIN3MOM, YIPSAMBIM (paHaTH3MOM. PaTyem 3a KpecToBble TOXO/IBI,
LieJble KOHTUHEHTHI BeIMUpatoT oT ronoga u CIIM/la, a TeneBuaeHne npu 3ToM MOKa3bIBAET
(BoymmeOHO MpeoOparkast) HaC C BaMU B Ka4eCTBE OJIAKEHHBIX 0OTaTeHUININX JIFOICH, TPUBJIEKAs
Ha HamuM moOepexbs OapKkachl, HarpyxeHHbIe Heseramamu u3 AQpukd u  AnGaHHH.
OMHIPaHTBI XOTAT MONACTh K HaM, KaK B CTAPUHY BCE XOTEJH IONACTh B DJIBI0OPALIO.

Kax He moHsTh, 4TO MpocTakaM J0 CUX MOP HEU3BECTHO, YTO €CTh HAYKa, U OHU CKJIOHHBI
INpUHUMATh 3a HayKy Jake peHeccaHCHylo Maruto? WM 4ro nis HuX BOJIEOCTBO —
BO3MO>KHOCTb IIOCJIaTh COOOIIEHHE B ABCTpPaJIMIO MO LIEHE BHYTPUTOPOJCKOIO 3BOHKA U CO
CKOPOCTBIO MOJIHUU?

UroObI yCIenHo Npoa0JDKaTh padoTy, KaXIbI U3 HAC B CBOEH 00JacTH JTOJKEH XOPOIIO
CO3HaBaTh, B KAKOM MHpPE OH XHBET, JeJaTh BBIBOJbI, OBITh XUTPOYMHBIM KaK 3Mesl U €Cld
HE YHCTBIM KaK rojy0Ka, TO XOTs Obl BEIMKOAYIIHBIM Kak nenukaH (Ilenukan, oTpbiBarommil
COOCTBEHHOE MSCO C TpPyAM, YTOOBl HAaKOPMHUThH JeTel (Tak MHTEpNPEeTHPOBAIM H3JalieKa
3peNuIe pa3z/ladyd MTEHIAM TOJYNEPEe)KEBAHHOM OTPHITHYTON TMHINK) — BOIUIOIIECHUE
MUJIOCEpANUsS U XPUCTOBOM >KEPTBBI, M300paxkaics B LEPKBaX M Ha 3MOJeMaxX B KayecTBe
cumBosia Xpucrta. VMs mnenukaHa HOCAT MAaCOHCKHE JIOKH M OJarOTBOPUTEIbHbBIE
yupexieHus (B 0COOEHHOCTH MO MPU3PEHHIO JIeTei).), U BCer/a cTapaTbes MPENoJHECTH OT
ce0st HeYTO JIOASIM, KOTOPbIE O HAC HUKAKOTO MOHSTHS HE UMEIOT.

Kak Ob1 TO HU OBL110, cI€10BaNIO OBl YYEHBIM OCTEPEUbCS TEX, KTO Yepecuyp X O0rOTBOPUT
U CUUTAET, OYATO y4€HbIE — 3TO >KPEIbl UCTUHBI B MOCJIEIHENH MHCTAHIIMU. YUYEHOTO JIETKO
BO3BBIIIAIOT 10 cTaTyca mara. Ho CTONT y4eHOMy 3aMeIIKaTbCsl ¢ BbIIA4Y€il MPOBEPSEMOIO
pesynbraTta, OH OyneT oOBsBIEH IIapjJaTaHOM, B TO BpeMs KakK KOJJIYHbU, BbIIaBas
pe3ynbTaThl HEe MpoBepsieMble, HO 3(h(heKTHbIE, MOTYYaOT NPUTTIAIIEHUs Ha TOK-1I0y. Tak 4To
YUEHBIM Ha TOK-1LIOY XOAUTh HE HAJI0, YTOO UX HE MYTAJHU C KOJIYHbSIMHU.

HUKHUTA HUKOJIAEBUY MOUCEEB — YEJIOBEK BEKA.

«IKOJOTUA U KU3HBY No2, 2008

o HesabbiBaembie sctpeun (I'. C. I'omubIH)

o Bbigaowmnca gekaH Pustexa (O. M. besionepkoBckmii)

o  OH Mmbicaun rnobanbHbiMu 0606weHnamu (I'. B. Jlod0poBosibckmii)

o B «opbure» Mouceesa (B. . I'ypman)

o Moucees npegocteperaert (B. . Ocunos)

Bcé AaJbIlI€ YXOAUT BpeEMsl, OCTaBJdAdA B IPOULIOM MNaMATHBIC JCECATHIIECTHSA,
cBepIIMBIINECSH COOBITHS, 100pbIe AeJia 1 MMeHA JIKeld, UX TBopuBIIMX. B yncie Tex,
KTO OCTaBWJ CJI€l B HMCTOPHHU, B HAYKE, B IIaMATH .]1[0]16171, — Huxkwura HukogaaeBu4

MouceeB, BbIIAOIIMIACA MaTEeMATHK, TIIYOOKHHA MBICJIHTENb, OKA3aBIIMA OIrPOMHOE
B/JIMAAHUE Ha HaAYKy, Ha OﬁllIeCTBeHHOC MHEHHE, Ha MCKIYHAPOAHYI0 IMOJUTHKY.
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http://elementy.ru/lib/430568?context=3034127#thought
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http://elementy.ru/lib/430568?context=3034127#alarm

B MunyBImIeM roay Hay4YHas OOIIECTBEHHOCTb WIMPOKO OTMeTHIa 90-1eTHe €O JHSA
poxaenusi yueHoro. OH yuesa ot Hac BMecTe ¢ XX BekoM, B geBpaJie 2000-ro. O 6611 1
OCTAJICI B Halledl NaMATH, B CBOUX TPyJdaX, KOTOpPbI¢ MO-TIPEKHEMY BBI3BIBAIOT
rj1y0oxkuii HHTepec, ObLT YeJI0BEKOM CBOEr0 BeKa.

Cerognsi, ornaBasi nanb namsatu Hukure HukosaeBuuy MomnceeBy, OCHOBaTeJI0
HALLEro KypHaJja, Mbl My0/JHKyeM He0OJIbIIYI0 NMOA0OPKY BOCIIOMMHAHMI 00 yyeHOM
JI0/ieil, padoTaBIIMX ¢ HMM M XOPOLIO €ro 3HABIIMX. JTO He0OJbIINE «IITPHUXH K
NOPTPeTy» 4esJ0BeKa INpollelliero BeKka, TAK MHOr0 AyMaBIIero 0 Beke Oyayliem,
KOTOPBIH JISI HAC CTAJ BEKOM HACTOSIIMM.

He3a0biBaemble BcTpedu

I'. C. T'osiuuibIH,
akaoemuk, oupekmop Hncmumyma ¢puzuxku ammocghepor (MM A) umenu A. M. Obyxoea,
unen Ilpezuouyma PAH

PaGoras B oOmactu Teopuu KiIMMaTa, adpOJWHAMUKU, 3aHUMAsACh HCCICIOBAHUSIMU, S
HEOJHOKpAaTHO nepecekancs ¢ Hukuroi Hukonmaesnuem MouceeBbiM. BeTpeun u pa3sroBopsl
C HUM KaXIbIii pa3 OCTaBIsIM TiayOokoe BreuyaTiieHne. O HEKOTOPBIX M3 HHUX S XOUYy
BCIIOMHHTH U paccka3ath 0 Hukure HukomaeBuue Kak o0 4enoBeKe.

Camas nepBast Bctpeua Obuta B 1958 roay, Korja s TOIbKO YTO OKOHYHII YHUBEPCUTET. MBI
BCTPETWJIMCh Ha KOH(EPEHLUU MO 3JIEKTPOAMHAMUKE, T BBICTYNUI MOJOJ0HM mpodeccop
Momucees. Hukute HukonaeBuuy Toraa ObUIO 4yTh 32 COPOK, M MHE, TBAIATUTPEXICTHEMY,
OH KazaJiCs COJIMJHBIM Y4eHbIM. Tak M COCTOSUIOCH Hallle 3HAKOMCTBO — OH IIOTOBOPHJI CO
MHOM M MOHMM HAy4YHbIM pYKOBOAMTENEM. OJTa MepBas BCTpeya OCTaBUJIA CUJIIBHOE
BIIEYATJICHUWE, U B IOCIEYIOIIEM, UMesl BO3MOXHOCTh BHUJeTh Hukuty HukonaeBuua Ha
pa3IMYHBIX CEMUHAPaXx, s CTapajcs HE YIIYCTUTh BO3MOXKHOCTh MOOOINATHCS C HUM.

B nauvane 1980-x B cocraBe OOJBILION TPYMNIbl YYEHBIX, B YUCIE€ KOTOPBIX OBLT U
H. H. MowuceeB, s 3aHMMaicsi OLEHKON TI00alTbHBIX MOCIEACTBHI BO3MOXHOTO SIIEPHOTO
koH(pukTa. B centaOpe 1983 roga nosiBuinace Mosi myOiukanusi 00 3ToM — mepBasi B MUpe
MyOJIUKAIUS O «SIEPHON 3UMe» B OTKPBITOM MedaTu. B 3T ToApl MBI MHOTO U IJIOJJOTBOPHO
paboranu u TecHo obOmamuch ¢ Hukuroit HukonaeBuuem, pa3pabaTbIBaBIIUM
MaTeMaTHYeCKHe MOJEIN M MO CYIIECTBY BO3TJABISABIIMNM BCIO pabory. Hac oOwemunsma
HE TOJbKO HayyHas WJes, HO M 4pe3BbluaiiHas Ba)XHOCTh Hamiel paboTel ans cyned
yenoBeuectBa. (Cpazy ckaxy, uto kpome CoBerckoro Coro3a OLIEHKON MOCHEeACTBUI
BO3MOJKHOH SIIE€PHOU BOKMHBI MAJIO KTO 3aHUMAJICSl — aMEpPUKAHCKHUE YUYEHbIE ITIOUYTH HE UMEIIH
roCylapCTBEHHOM MOAJIEP>KKH, HA000POT, UX BCIYECKH OTPAHMUYMBAIIM B UCCIIETOBAHMSIX, KaK
MHE pacCKa3bIBaJIM CaMU YYaCTHUKH IIPOIIECCa.

Konuenmus »ta Bo3HukiIa B 1983 rogy, TepMHMH <«sJepHas 3MMa» MPUHAJICKUT
aMepuKaHIlaM, TIepBas CTaThsi Ha ATy TEMYy MOSBWIACH B OKTs0pe 1983 roma B xypHaie
«Taiimey. Ho emre 3a monroja 0 3TOT0 MpoOIeMBbI SIIEPHOM YIPO3bI yYKEe 00CYKIAIHUCh Y HAC
B AKajieMUH HayK W Ha KoHdepeHiuu, oprann3oBanHoil npesuauymoMm AH CCCP. B utore
OblT co3gaH KOMHUTET COBETCKHX YYEHBIX B 3alllUTy MHUpA, MPOTHUB SAESPHON YTPO3bI TOJ
pykoBoactBoMm E. I1. Benuxosa.

31 oktsa0pss 1983 roga Ha KoH(pepeHumu B Bammurrone Obul 0OHAPOJOBaH OCHOBHOM
nokisan BerauciourensHoro nenrpa AH CCCP ¢ u3noxkeHueM Mo, TEXHUKHU €€ aHalu3a U
pe3ynbTaToB (MoAroToBICHHBIN noj pykoBojacTBoM H. H. MouceeBa). B noknaae u moaenu
Oblla JaHa KapTUHA TI00AIbHBIX MOCIEACTBUN TPOIOIDKUTENBHON SAepHOM BOWHBI Ha
yanuToxkeHue. CooOIleHNne OTEUECTBEHHBIX YYEHBIX MpousBesio 3¢ddexr. Ito ObL1 Hammm
TpUyMd.

Bo Bpems noe3nku B CIIIA s umen BO3MOKHOCTh OCOOCHHO MHOTO 00mIatbest ¢ Hukuroi
HukonaesnueM. D10 Obl10 He3abbIBaeMoOe BI€UATICHUE — 00aATeIbHBIN, HHTEITUT€HTHBIN
co0eceTHUK, OOJBIION IPYAUT, YEIOBEK BhICOYANIIICH KYIbTYPHI, pa30HpPaAIOLIHIACS B PYCCKOM
U MUPOBOI kiaccuke. Ouens mrooun ['ére.

B MupoBoii medaTH mponuia BOJHA ITyOJUKAIMiA, B TOM YHCJIE€ W COBETCKUX YYCHBIX.
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3anomuunack ctaths 1. KpyTiena — BmocneacTBuu HOOEIEBCKOTo jaypeara Mo XUMHUU 3a
uccneaoBanusl 1mo 030Hy. OH MOATBEPAW HAIIM BBIBOJIBI, TIOKA3aB, YTO SI/IEPHBIC B3PHIBHI
MOBJICKYT 3a CO0OM pa3pylieHne 030HOBOro cliosi. [loTom ObLIO Hallle ydacTHEe BO BCEMUPHOM
[IpOrpaMMe HUCCIIEIOBaHUM KIIMMaTa, KOTOpas CTABUT LIEJIBIO ONPENEIUTh MPEICKa3yeMOCTh
KIIMMaTa, a TakKe OMpEeJeIUTh BIUSHUE 4YeIOoBeKa Ha Kiaumar. S Obul Torga YJIeHOM
pykoBozsmiero komurera. HeoOxonuMo ObLIO yAydIINTh HAIIM 3HAHHUS O TJIO0AJIBHBIX U
PErHOHAIBHBIX KJIMMATUYECKUX CUCTEMaxX, MX MU3MEHEHHUAX BO BPEMEHU U Hallle TIOHUMaHUE
MEXaHU3MOB, BBI3bIBAIOIIMX O3TU u3MeHeHus. Jlig »Toro Hamo ObUI0 pa3paboTath U
YCOBEPIICHCTBOBATh  (PU3WYCCKUE  MATEeMATHUYECKHE  MOJENH, KOTOphIe  CIOCOOHBI
BOCIIPOM3BOJUTh W OLEHHUBATH IPEACKA3yEMOCTh KIMMAaTHYECKOW CUCTEMBI B Pa3JIMYHBIX
BPEMEHHBIX M MPOCTPAHCTBEHHBIX MacIlITa0ax.

[To naMMaTuBe coBeTCKO# cTopoHbl I'eHepanbHas AccamOness OOH mpunsina pemeHue
00pa3oBaTh TPYIITY IKCIEPTOB, KOTOpas JOHKHA Oblia moaArotoBuTh B 1987-1988 rr. mokmnan
I'enepanbpHOl AccamOiien 0 TIOCIIECTBUSIX TII00ATBHBIX M3MEHEHNH KiuMaTa. Kak u3BecTHo,
sTa Oonbimas pabora momyuuia pganbHeimmee passutue B 1990-2000 rr.: «Puo-92»
(Kondepenms OOH mo oxpyxaromield cpeie W pa3BuUTHIO), npuHsTthe [loBecTku aHS Ha
XXI Bek, Kuorckuii npotokon 1997 roga m mocnenyrouiye, BIUIOTh J0 HEIaBHEH BCTPEUH
npeacrasuteneit 190 crpan Ha banu, oOcyauBIIel mpoodieMpl H3MEHEHUS KITMMaTa.

S BWXKY B 3TUX COOBITHSX MPOJOJDKEHUE TOM OONBIION JEeATENbHOCTH, KOTOpas
HaunHanmack B 1970-1980 rr. psimom ydeHBIX, B MEPBBIX psaaxX KOTOPBIX Haxomwics Hukura
HuxonaeBnu MowuceeB — y4eHbI, MaTeMaTHK, (QHUIOCO(, YETOBEK HSHIMKIONEINYECKUX
3HAHUH, MPEIBUICBIINNA OyIyIIee.

Broigawiuiics 1exkaH du3rexa

O. M. BbeJoniepkoBcKuii,
axkademux PAH, oupexmop Hucmumyma aemomamusayuu npoexkmuposanus (HAII)
PAH.

S Tak 4yBCTBYIO, UTO TENEPh MOsI Cy/1b0A 10 KOHIIA MOUX JHEH Oy/IeT 3aKII0UaThCs B TOM,
4TO 51 OyAy OCBEIIATh POJIb JTIOACH, KOTOphIe Mpouun Yepe3 dusrex.

MoxHo cka3ath, uTo y Hac ¢ Hukutoit HukomaeBuueM CBsI3b OY€HB AaBHSISI, OUEHB JOJIras,
Y OY€Hb HETPOCThIE ObUTH KOHTAKTHI U B3auMOOTHOIIeHus. Hukura Hukonaesuu 7—-8 net Obu1
JIeKaHOM OJTHOTO M3 (haKyIbTeTOB MOCKOBCKOTO (DM3UKO-TEXHUYECKOTO MHCTUTYTA, U 51 ObI
ckazai, yto Hukura HukonaeBuu BHEC HOBYIO BOJIHY — MHOXECTBO HOBBIX WJEU U JIeN B
dusrex.

S Mory ckaszaTh, 4TO MHE, PEKTOPY, MOCYACTIMBWIOCH UMETh TAKOTO JIeKaHa: OH ObLI
OJIHUM U3 CaMbIX BBIJAIOIIMXCS JEKAHOB, XOTSA B IIEJIOM y MEHsS ObUIM OYEHb HENpPOCTHIE
oTHomIeHus ¢ HUM. (Jlasieko He y BceX ObUIM ITaJIKue OTHOIIEHUSI ¢ MOHMCEeBbIM, HO 3TO yiKe
XapaKTepU3yeT HAIIUX KOJIJIET U TO BPeMsi, B KOTOPOM MBI HKHJIH.)

WM ObuT0 OpraHM30BaHO MOIIHOE HAIpPABIICHWE MPUKIAJIHON MaTeMaTHKH, OHO BBIPOCIIO
W3 a’pOMEXaHUuKH, a’po(U3MKH, HO 3TO YK€ OTOLUIO, a HalpaBleHUE MPUKIATHOU
MaTeMaTUK{ U IKOHOMHUKA OypHO JIBUHYJIOCH BIiepen. Beé aTo menanock Ha unesx Mouceesa.
OH y MeHs ObIBal pa3 B HEAEINIO, U KaXKIbIH pa3 — IMaKeT HOBBIX uieil. briio mpuBiedeHo
MHOTO HOBBIX MpEMNojiaBaTesiel — Takas MOJIMTUKA OKa3ajJach YPE3BBIYANHO pa3yMHOU U
OYCHBb HYKHOM.

W noctpoenHslii cupeHeBbli kopryc Pusrexa — 310 3aciyra MouceeBa. OH ycnen B
KAaKO€-TO [TOCTaHOBJICHUE BOTKHYTh, Bliucath @u3rex. [IoToM, Korga oH yke OTOILIEN OT 3TUX
JIeJ1, HaM C TPYAOM YJaJloCh yIep>KaTh CTPOUTENIBCTBO 3TOT0 Kopiyca B JlonronpyaHoMm.

A emie OBUIO penIeHO BBE3TH OOJBIIYI0 TeXHUKY Ha DPusrex. bplio MHOro CHopoB, HO ¢
HUM CIIOPHTH, a BEPHEE Pa3roBapuBaTh, MOKHO OBUIO €IMHCTBEHHBIM criocoOom: «HwukuTa
Hukonaesuu, g cornacen». [locie Tpex pa3 «i cornacen», oH ropopui: «Hy nanno, teneps s
BaM PACCKa)Xy HECKOJIBKO aHEK/I0TOBY.

U BOT Teneph 0ka3bIBaeTCs, UTO OBLIO CIETaHO HEMAJIO M OBLIO CAEIaHO HETI0XO.

Koneuno, MowceeB — 3TO BBIJAIOIIMNWCS YYEHBIM, OJWMH M3 HEMHOIMX MEXAHUKOB,
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KOTOPBI BEJIMKOJEMHO 3HAJI MAaTeMaTuky. TpyIHO Jaxke OIEHUTh, TO JH OH OoJblie
MaTEeMAaTHK, TO JU OH OOJIbIIe MEXaHUK.

MgpI XKMIM Ha OJHOH IUIOIAAKE C HHMM JIeT 15 M OBUIM HOCBSINEHBI, K CYACTBIO HIH K
HECUYaCThIO, B T€ TPYTHOCTH, KOTOPBIC OBUIH B €70 M MOEH CEMbeE.

Yro MOXHO cKa3zaTb B 3aximoueHne? Hwuxkura HukomaeBumu OBUI Bcerga IOJOH HIOEH.
Bcerna u Besnme. S cumraro, yto BTOopas monoBuHa Bl PAH 6spina cozmana MouceeBbiM. S
CUMTAl0, YTO Hapsy C BEJIMKUMH JIOABMH, KOTOpbIe 3aech, B BIl, Obuin u paborator,
MouceeB — 3T0 o4eHb 3HauuMas ¢urypa, umM ropautcs Best Poccust.

OH MBICJIHJ I7100aTbHBIMH 0000IEHUSIMH

I'. B. lo0poBoabckmii,
axkademuxk PAH, Hucmumym 3xon02uueckozo nousosedenus MI'Y

B cBoeit xu3nn Hukura HukonaeBuu mnpereprnen CIOXHYIO 3BOJIIOLUI0 CBOMX 3HAHMM,
MIPOIIEN CJIOKHBIA XKHU3HEHHBIM MyTh 4eloBeka B XX Beke. MHe 3T0 0COOEHHO MOHSTHO,
[IOTOMY 4TO 5l IOYTH OJHOTroJ0K ¢ Hukuroit HukomnaeBuuem, u mo3TOMy BCE MEPUIIETHH €rO0
JKU3HM MHE XOpOIIO MOHATHBL. HauyaB CBOIO TBOPYECKYIO KU3HBb C MPOOJEM MEXaHHKH,
BBIUMCIIUTENbHON MateMaTuku, Hukuta HukonaeBud mocTeneHHO pacmiupsil Kpyr u cdepy
CBOMX Hay4YHBIX HHTEPECOB, CBOEro TBOPYECTBA, MEPEXOJMW KO BCE Oo0jee KPYIHBIM,
rI100abHBIM 00OOIICHHSIM KU3HHU TMPUPOJIBI U KU3HH UEJIOBEUECKOTo 00IIECTBa, a B TO3AHHE
roJibl CBOEH JKU3HU — U B3aMMOJEICTBUS YEI0BEYECKOT0 00IIECTBA U MPUPO/IBL.

[lepeunThiBast HEKOTOPBIE €T0 pPabOTHI B MOCJEAHEE BpeMs, s 0OpaTHIl BHUMAaHHUE Ha TO,
YTO, aHANU3UPyd Haubojee KpyNHbIE IOCTHKEHUS B 00JacTH ecTecTBO3HaHMA, Huxura
HukomnaeBnu BblAENUI CleAylOmMe TpH TiaoOanbHbIX 0000meHus. llepBoe — co3mganue
Hvutrpuem  MBanoBuueM  MengeneeBbiM  3HaMeHUTOM  [lepuogumyeckoil  cUCTEMBI
Kiaccu(UKauu XUMUYECKUX AJIeMeHTOB. Ha BTopoe MecTo oH mocraBui 0606menue MBana
Muxaiinopuda CeueHOBaA, KOTOPBIA pa3BUII KOHIICTIITUIO HEOOXOAMMOCTH U3YUYCHUS YEIOBEKa
KaK CIIOKHOM IEIOCTHOW CUCTEMbI, HauyWHas C €ro (U3HUOJIOTHH, JYXOBHOTO PAa3BUTUS U
KOHYasl OTHOILICHUSIMU C OKPYKAOIIEH Cpelof U SBICHUIMU KU3HUA. U TpeTbe — 3TO, MOKET
OBITh, ceiluac MPO3BYYUT HECKOJIBKO HEOXHJIAHHO, — TPETHBUM TAaKUM KPYIMHEUITUM
006o6mennem Hayku XIX Beka oH Ha3Ban yuenue Bacwius BacunseBnya JlokydaeBa o mouse,
B KOTOPOil ~ CIIO)KHEHIIUM  00pa3oM  CIUIETAlOTCS  BCE  NPOILECCHI,  CBSI3aHHBIE  C
B3aMMOJICHCTBUEM JKMBOI'O MHpPAa W MHMHEPAJIbHOM NPHUPOABI, KU3HMU deioBeka. Jlokydaes
MOKa3all, 4TO MOYBA CBA3BIBAET B €UHOE IIeJI0e BCIO OHochepy.

B 1988 rony B crathe «OJKOJOTrMsl 4YeEJIOBEYECTBAa TJla3aMH MaremaTuka» Hukura
HuxonaeBuu nucain: «IloyBa, moYBeHHBIN TOKPOB 3aHMMAET KIIOYEBOE MECTO B OMOCE CYIIH.
He 6ynmer mpeyBenuueHueM ckKa3aTb, 4TO IOYBAa — 3TO OCHOBa OMocdepsl, a MIoJaopoane
MOYBBI — 3TO OCHOBA OJIArOIMOJIyYHs YeJIOBEUeCKOro». BoT 3T Mbiciu u cioBa HUKHTEHI
HukonmaeBnua yAMBUTENBRHO COBPEMEHHO 3BydaT B mociienqHue roael. Ham temeps crano
MOHATHO, YTO IMOYBAa — 3TO JAJIEKO HE TOJIBKO OOBEKT CEIBCKOTO XO3sHCTBA, 3TO AANEKO
HE TOJIBKO TPOU3BOJACTBO NPOAYKTOB NMHUTAHUS, XOTS UMEHHO HCIIOIb30BAaHHUE IUIOJOPOAUS
naet yenoseuecTBy 98% Bceil ero nuiu. 1 HecMOTps Ha 3Ty HE3aMEHUMYIO POJIb IIOUBBI, KaK
CTaHOBUTCS BcE Oosiee moHATHBIM (0 4yem rosopuu emie B. M. Bepnanckuit B XIX Beke),
MOYBa — 3TO YHUKAJbHAS Cpea OOUTAHUS KU3HH.

Ha xondepenuu B Puo-ae-Xanelipo, mocBseHHON TI00aIbHBIM IpoOieMamM Onochepsl
(1992 rox), 6buta chopmymupoBaHa OcCTpas HEOOXOTUMOCTh COXPAHEHHsS OMOJIOTHYECKOTO
pazHooOpa3ust Ha 3emJiie, OT KOTOPOTO 3aBUCUT HOpMalibHOE (DYHKIIMOHUPOBaHHE OMochepsl.
Tak s X04y cKa3aTh O TOM, YTO, [0 JAHHBIM T'€HETHUKOB, 92% T€HETUYECKOTO Pa3HOOOpa3us
BUJIOB PACTUTEIBLHOTO U KUBOTHOTO MHUPA B CBOEH KU3HM TaK WM MHAYE CBA3AHO C MOYBOM,
U CJIeIOBATEIIEHO, BCE Pa3rOBOPBI O COXpaHEHUHM OMOpa3sHooOpasus B MUpe 0e3 COXpaHCHUS
pazHooOpa3us MOYB MPOCTO OECTIOYBEHHBI.

OTO0 MOHS B ITO3JHKE TOABI cBoeH »ku3Hu Hukura Hukomaesuu Moucees. U 1 moMHIO, Kak
OH aKTHBHO Y4acTBOBaJl B pa0OTe HAIIMX CEMHUHAPOB MOYBOBEAOB, KOTOPbIC MPOXOIUIHA U B
Mockge, u B IlymuHe, u ctapaics oka3aTb BCEMEPHYIO MOJAEPKKY pa3BUTHIO TOUYBOBEICHUS
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B Hatei crpane. CeroiHsi Mbl eMy O4€Hb OJIarolapHsbl 3a 3TO.

JHo6asmio, uto Hukuty Hukomnaesnua MouceeBa JlokyuaeB MHTEpecoBasl HE TOJIBKO Kak
MIOYBOBE]], OH €r0 MHTEPECOBA KaK CAMOOBITHBIM MBICIIUTENb, eile B XIX Beke MmocTaBUBIINN
BOIIPOC O HEOOXOJUMOCTH H3YYEHHUsI COOTHOILIEHHUS NpUpOAsl W uenoBeka. [lokyuaes,
HaOII0ast yCUJICHHE 3aCyX B IOKHBIX cTemsiX Poccuu M majeHue Iiofopoans 3HaAMEHHUTHIX
YEepHO3E€MOB, C rOpeYbl0 Ha3blBaJl 4YEJIIOBEKA «MHHMBIM BIIACTEJIMHOM 3€MIIM». OTO
YAUBUTENBHO  sipkast  xapaktepuctuka. [lupora wmupoBo33penuss [loxkydaeBa Kak
€CTeCTBOUCIIBITATENs] M MBICIHUTENS mpuBiekana BHUMaHue Hukutel Huxonaesuua,
0COOEHHO, Kak s YK€ CKaszal, Bero mno3gHue roasl. K cokaneHuto, IOHMMaHHE
HCKJIFOYUTENIBHO Ba)XHOW POJM IMOYB M IOYBEHHOTI'O MOKPOBA B KM3HHU YEJIOBEUECTBA W
O6uocdepsl B IIEIIOM IO CUX TIOP 0OIIIECTBOM HE BOCIIPHHSATO.

B sTtom romy B pe3ynpTaTeé MHOTMX YCWIMI YYEHBIX, OpPraHH3aTOpPOB, CHEIUAIUCTOB
MockoBckas ropoackas /[yma npuHsuia 3aK0OH O FOpOJCKHMX I[MOYBAX, IIOHAB, YTO IOYBHI U B
ropoJie WUrpaloT HCKIIOYHUTEIBHYIO pOJIb KaK MpUPOAHAs CUCTeMa, oOecredMBarolas B
3HAUUTEJIBHON MEpe YUCTOTY I'PYHTOBBIX M MOJ3EMHBIX BOJ, BO3AYyXa M MHOIOrO ApPYroro,
aBoT l'ocymapctBennas Jlyma ®enepanbHoro CoOpaHusi, HECMOTPS Ha TO 4YTO TMpoOBeja
HEOJHOKPATHBIEC CIIYIIAHUS M YTEHUS O HEOOXOAMMOCTH MPHUHATHSA 3aKOHA 00 OXpaHe IMOYB,
TaK ATOTO 3aKOHA JI0 CHUX MOp U HE MPUHSIA, CChUIAACh HAa TO, YTO ATHU BOIPOCHI SKOOBI
OTpakeHbl B 3€MeJIbHOM Kojaekce. Huuero momodHoro — B 3eMEIbHOM KOJEKCE IOYBbI
paccMaTpuBalOTCS TMOYTH LIETUKOM Kak o00JIaCTh TOJBKO CEJBCKOr0 XO3SHCTBAa. ITO
CJIEJICTBUE TIIyOOKOTO0 HETIOHUMAaHUs BaXKHOCTH MOYBEHHOI'O IOKPOBA U OMOC(Ephl B KHU3HU
YyelioBeKa, KOTOpyro Tak u4eTko cdopmynupoBan Hukura Hukonaesuu MouceeB —
HE MMOYBOBEJI, 3 MATEMATHUK U BBIJAIOLIUICA MBICIIUTENb XX BEKA.

B «opouTe» MouceeBa

B. U. I'ypmas,
00KmMoOp mexHu4eckux HayK, npogpeccop, oupexkmop Hccneooeamenvckozo uyenmpa
npoueccos ynpaenenua Hucmumyma npozpammusix cucmem PAH

O Huxure HukomnaeBuue Mouceese yke MHOTO CKa3aHO U HAlMCaHO €ro yYECHHKaMU U
COTpyIHUKaMU. Sl — BBIXOJEIl W3 JAPYrod HaydyHOH IIKOJBI U HE ObUI €ro Y4eHUKOM WIIU
Hay4YHBIM T[IOCJIEZIOBAaTeNIeM, TeM He MEHEee 3a MHOTME TOJbl HAIIero OOINEHUs Yy MEHs
CJIOKHJIOCH BOCIIPHUSITHE €ro KaK y4uTens B (pOPMUPOBAHUM MOEH JKU3HEHHOHN MO3UIMH, KaK
SPKOr0 IpHMepa KPYIHOr0 Y4YEHOIro, Hay4yHOro JUAEpa C IHUPOKUM KPYro30pOM, UYTKOTO
HACTaBHUKA HAyYHOM MOJIOZIEXKH, I'PaXIaHUHA, TIEPEKUBAIOLIET0 MTPOOJIEMBbl HAYKH, CTPAHbI U
YeJI0BEYECTBA KaK CBOM JIMUHBIE.

Harmme 6m3k0e 3HAKOMCTBO M COTPYIHHUYECTBO (I10 CYIIECTBY HEOPMaIbHOE) Hauajaoch B
1970-x ronax, xoraa s nepedpancs u3 MockBel B MpKyTcK 1o mpuriamenuto MpKyTckoro
YHHUBEPCUTETA B KA4ECTBE CIELUAINCTA 110 ONTHUMAJIbHOMY YIIPaBJICHHIO. B 3T0 BpeMst B Mupe
IIJIa OKMBJIGHHAs JUCKYCCHsSI TO TJIOOAIbHBIM DSKOJOTMYECKHMM NpoOjeMaM, BbI3BaHHAs
HamymeBIMMu paboramu doppectrepa—Menoysa noxa aruaoit Pumckoro kiyba, m Hukura
HuxonaeBuu ObUT €€ aKTUBHBIM YYaCTHHUKOM (IIPOCTO He MOT MM He ObIThb). B Boctounoii
Cubupu sTa JUCKYCCHs INpeIoMIsulack B OCTpylo O0pbOy 3a coxpaHeHue baiikana, u 4,
MOJIOJION, POMAHTHYECKHM HACTPOEHHBIH JOKTOp HAayK, OJEP)KUMBIM JKEJIaHWEM IIOMOYb
pEIIEeHUI0 3TOM MpoOJIeMBl, C HEMOKOJEOMMONW Bepod B MOIYILECTBO MaTeMAaTHYECKHUX
METOJIOB, MOBEPHYJI OT TPAIULMOHHBIX IPUIIOKEHUHN B aBHALlUM U KOCMOHABTUKE B CTOPOHY
HOBBIX 9KOJIOT0-D)KOHOMHUYECKUX MPUIIOKEHHI.

[lonbITKKM Kak-TO MCHOJB30BaTh 37ech pe3ynbratel Poppecrepa—Menoys3a oka3alnuch
HEYJAAuHBIMU:  COOTBETCTBYIOIIME  MOJAEIM  OBIM  YUCTO  MMWTAlMOHHBIMM U
HE MOAEPKUBAITUCH OOIIEH METOIOIOTHEN, HE MOTJIHM OBITh IPUMEHEHBI K IPYTOMY OOBEKTY,
TakoMy Kak balikanbckuii peruoH. IIpumioce 3To KpUTHYECKH OCMBICIUTD, C(HOPMYIUPOBATH
COOCTBEHHYIO KOHIIETILIMIO, OCHOBAHHYIO Ha D3BOJIIOLMOHHOM Ppa3BUTHH KJIACCHUYECKUX
MOJIETIEl DKOHOMHMKHU KaK 3KOJIOI0-d)KOHOMUYECKUX C NMEPCIEKTUBOW IMPUMEHEHHs METOII0B
TeopuHu ympamieHus. M pabora mommia TpuM  yY4acTHHM  TPEICTABUTENCH  Pa3HBIX
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crenuaibHOCTEN (B OCHOBHOM MOJIOJIBIX).

EcrtecTtBenHo, s okazaincs B mosie 3peHuss Hukutel HukonmaeBuua, «B ero opoute», u
MOJTYYHJI CPa3y e M Cephe3HYI0 METOJI0JIOTUYECKYI0 U MOPAJIbHYIO MOAJEPKKY, UYTO OBLIO
OYEHb BAXXHO B TOT MOMEHT IIpU JOBOJBHO CKENTHYECKOM OTHOLIEHHH MECTHBIX
TpaAUIMOHHBIX MaTeMaTukoB. Hanpumep, on npucnan B UpkyTck HaM «B MOMOIIb» CBOETO
ommxkaiimero corpynauka nokropa lO. I1. MBanmnoBa, akTuBHO paboOTaBIIEro B TO BpPEMs
BMecTe ¢ HblHeIIHMM akajgemMukoM PAH A. A. IlerpoBbIM Hajg MOAENSMH 3KOHOMHYECKOMN
JTUHAMHKHU, U 3TO ObUIO OY€Hb CBOEBPEMEHHO M 4Upe3BblUaliHO Moje3Ho. [lepBbie ke (Kak u
MOCJICAYIOIME) HAIIM pPE3ylIbTaThl MOJEIMPOBaHUS balKanbCKOro pErMoHa aKTHBHO
oOCcyXmaiMch Ha 3HAMEHUTHIX ceMuHapax u 1mkomax H. H. MouceeBa u mpocrto
HedopMalIbHO B Y3KOM Kpyry. IIpy 3TOM HYXHO OTMETHTH €ro OOBEKTHBHOCTH B OLIEHKAX
(«MHE He HpaBUTCS Ballla KOHIEMIMS M MOJENb, HO HUYETro JYYIEro s He BUXKY, JaBanWTe
paboTaTbh ¢ HUMWY).

B konme 1980-x Hukurta HwukonaeBuu Hactossi Ha MoeMm niepeesne B Ilepecnabib-
3anecckuid, B HOBbIM MHcTUTYT mnporpamMubix cucteM PAH, kxyna on, yxe Oyayun B
OTCTaBKE 1O OCHOBHOMY MecTy pabotsl B BI] PAH, Ot mpurnameHn B KadecTBE COBETHUKA
aupekrtopa. Mnes  Obutla  momoub  gupekropy, mpodeccopy  A. K. Aiinamassny,
B (DOPMUPOBAHUN HAYUYHBIX HAIMPABIIEHUH, BOCTIPOU3BECTH 31E€Ch «UPKYTCKOE» HAINpaBICHHUE
W pa3BHBAaTh €ro jajee Ha HOBOW 0a3e, a UPKYTCKHE [ella TepeaaTb CBOUM YKe
«ornepuBIMMCs» ydeHHKaM. CBouMMHU coBeTaMu, aBTopuTeToM M cBsizsimu H. H. Moucees
BCSYECKH TOMOTall 3TOMy. B pesynprate ObUT WHUIMUPOBAH W BBINIOJIHEH PsiJi HOBBIX
MIPOEKTOB, CBSI3aHHBIX C MOJECIMPOBAHUEM U CHUCTEMHBIM aHAJIU30M PErHOHOB, B TOM YHCIIE
nBa KpynmHbIX MexayHapomaubeix mpoekta TACHUC, u opraHu3oBaH HOBBIH HWHCTUTYT
pervoHanbHOro  mpodwmis —  Poccuiickuii  HayYHO-HCCIIEOBATENbCKUA ~ MHCTUTYT
peTrHoHAIBHBIX TPo0JeM (TI0 TMHUN MUHOOpa3oBaHUs).

Hame corpyanuuectBo mpoaosmkanoch 10 KoHa 1990-x romoB. 3To ObUIO BpeMsl OY€Hb
TECHOTO M IIJIOJOTBOPHOI'O TBOPYECKOTO M 4yeloBeueckoro obmieHus, u B llepecnasine,
B U3BECTHOM J0MHKe MouceeBa — MaJe€HbKOM KOTTEIKE€ Ha TEPPUTOPUU HUHCTUTYTA, U B
MockBe — Ha kBaptupe Hukutbl HuxonaeBnua B 0OCTaHOBKE ylOTa U TOCTENPUHUMCTBA,
CO3MaHHON ero cympyroil AHToHMHOU BacunbeBHOi. B Gecemax oH MeHs Bcerjga mopakai
CBOEH HEOOBIKHOBEHHOM dpYyAHLINEH, HECTAHAAPTHBIMU (PHIIOCOPCKUMH BO33PECHUSIMH U JaKe
MOJIMTUYECKOW WHTyULMEH (KOTopas, MO-BHAMMOMY, BbIpaOoTanach Onarojaps BBICOKON
rpakaaHcTBeHHOCTH). Hampumep, oH mpejackasan npe3uaeHTcTBO EnblinHa ele B cOBETCKUE
BpEMeHa, KOTJJa Mbl BMECTE HaOII0JaIH 110 TEJIEBU30PY OJHO M3 «KPAMOJIBHBIX» €IbIIUHCKUX
BBICTYIUICHHH (TOT/Ia B 9TO OYEHb TPYIHO OBLIO MOBEPUTH).

S BcmomuHaro BpemeHa ¢ Hukutoli HukonmaeBuuem c OOJBINION TEMIIOTOW W YyBCTBOM
0J1aroJapHOCTH, KOTOpPbIE, HAaBEPHOE, HUCHBITBIBAIOT M MHOTUE JPYTHE JIOJIM, KOTOPBIM
MOCYACTIIMBHIIOCH pa0OTaTh M OOIATHCS C STUM 3aMeYaTelbHBIM YEJIIOBEKOM.

MouceeB npeaocreperaer

B. . Ocunos,
axkaoemuk, oupekmop Hncmumyma 2eosxonocuu PAH

Hukura HuxonaeBuu MowceeB ObUT SHIIUKIIONEIUCTOM HAYKH, JTO HM3BECTHO BCEM.
Ho nmocnennue roapl ero >KU3HU B OCHOBHOM OBUIM CKOHIIEHTPUPOBAHBI HA W3YYEHHH OJHOMN
W3 BaXHEUIIUX COBPEMEHHBIX MpoOJIeM — mpoOJeMbl B3aWMOJCUCTBUS UYeEJIOBEKa U
OKpyXarolle cpeapl, MNpodiemMbl OyAylIero 4YeloBedecKoW uuBmiaM3anuu. Hukura
HukonaeBuu, Hajo cka3aTh, HE BOCIPUHHUMAN YKOJOTHUCTOB, HEONIO0IMBA aJapMHUCTOB, U
TEM HE MEHEe OH OJUH W3 HEMHOTHX, KTO BO BECh TOJOC 3asBUJI, YTO €CIU MBI HUYETO
He Oy/leM TpeINpPHHUMATh, TO YK€ B 3TOM CTOJICTHH YEJIOBEYECTBO BIUIOTHYIO MOJOUIET K
9KOJIOTHYECKOMY KPU3HCY.

l'oBopst 0 mpobneme Aerpafganuu MPUPOIHON CpPEIbI, HAJIBUTAIOIIEMCS SKOJIOTHYECKOM
kpusuce, Hukura HukonaeBUY HEOJHOKPATHO MOMYEPKHBAI T€ OCHOBHBIC IMPH3HAKU, TE
OCHOBHBIC MHJUKATOPBI, KOTOPHIE CBUJIETEIHCTBYIOT O €r0 MPUOIUKEHUH, K YUCITY KOTOPHIX
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OH OTHOCHJI ¥ TIOTEPIO CIIOCOOHOCTH K CAMOBOCCTAHOBJICHUIO OMOC(hEPDI, U YMEHBIIICHUE WIN
Jerpaialiio OMOJIOTHYECKOTO pa3Hoo0pasusl.

K uucny BakHEWIIMX TMMOKaszaTenell MPUOIMKAIOMIETOCS KpHU3Uca CJeIyeT OTHECTH U
KOJIOCCaJIbHBIA POCT IPUPOJIHBIX KaTacTpod B MOCIEAHUE IOJbl HA 36MHOM IIAape U B HaIICH
CTpaHe B YacTHOCTH. HyXHO cka3aTh, YTO ITOT MPOIECC HOCHUT TIOOAIBHBIA XapakTep U
TECHEUIITNUM 00pa30M BIUCHIBAETCS BO BCIO MTPOOJIEMY OXpaHbl OKPYKAIOIIEH Cpeibl U BO BCIO
npobieMy, CBSI3aHHYIO C Jierpajalueil 3Tod cpeisl M NpHOIMKAIMUMCS KpuzucoM. Bo
BTOPO# MmosoBuHE XX CTOJIETUS HAOIIOMAEeTCsl pOCT MPUPOJAHBIX KaTacTpod, UX KOJUIECTBO
3a TOJIBEKa YBENMYWIOCh B S pa3. U ceilyac NpakTUYECKH IOCTOSHHO MBI CIIBIIIUM
coob1ieHuss 00 ATUX KaTacTpodax, KOTOPbIE COMPOBOKAAIOTCS OIPOMHBIMU COLIMATBHBIMU U
MaTepuaIbHBIMU MOTEPSMHU.

Ecnu roBopuTh 0 mpu4MHax TaKOTO POCTa, TO UX HECKOJBKO, TECHO CBA3AHHBIX, KaK s YXKe
cKazal, ¢ 00mieit mpoOIeMoii TeXHOTEHHOTO BO3/ICHCTBUS YEIIOBEKA HAa OKPYKAIOIIYIO CPEy.
Kuucny Takux OpUYMH CTOMT OTHECTH HEOTPAHMUYEHHBIH pPOCT HaceleHUs 3eMid, POCT
ypOaHM3allMd M TEXHOTEHHOTO BO3JCHCTBUS Ha OKpyXKaromyto cpeay. K nmerpamanumn
MIPUPOIHOM Ccpefibl 100aBUIIOCh Ha0II0JaeMoe HbIHE TTI00aIbHOE N3MEHEHHE KiTuMaTa 3eMIIu.

Poct runpomeTeoponiornueckux karactpod Ha 3emiie CyleCTBEHHBIM 00pa3oM orepexaeT
poct reosnoruueckux karactpod. U ceiiuac 80% katacTpod Ha 3eMHOM IIape CBSI3aHO C
TUIPOMETEOPOIOrMUECKUMH ITPOLIECCaMHU.

DTO CBUAETEILCTBYET O TOM, UTO JAETPaJals MPUPOJIHON CPebl CYIIECTBEHHBIM 00pa3oM
BJIMSICT HA B3aUMOJICHCTBHE THUAPOCHEPhl U aTMOC(Eepbl B B KOHEYHOM HUTOTE TMPUBOAHT K
WHTEHCU(PUKALUU TIPUPOJIHBIX MPOIECCOB B 3TUX cepax, KOTOPbIE HOCAT KaTacTpohudecKuit
xapakrep. B To Bpemsi kak Treosoruueckas cpeia Oojee HWHEpTHA, IIO3TOMY MeEHee
YyBCTBUTEJIbHA K U3MEHEHUSIM OKPYKaIOIIel Cpeibl.

Curyauus OCIOXHSAETCS €Ile M TeM, YTO HapsAay C MPUPOAHBIMH KaTacTpodamu
TEXHOTCHHOE BO3/CHCTBHE dYeloBeKka Ha Ouocdepy MNPUBOIUT K OOpa3oBaHUIO Tak
Ha3bIBAEMBIX TEXHO-TIPUPOAHBIX ONAcHOCTEH (T. €. OmacHOCTed, MHULIMHPOBAHHBIX CaMUM
YeJI0BEKOM), KOTOPBIE paHbIlle OTCYTCTBOBAJIM B 3eMHON kope. K unciay Takux mpHpOAHBIX
OIMACHOCTEN OTHOCATCS: HaBEJIEHHAsl CEHCMUYHOCTh, ONyCKaHUE TEPPUTOPHUHU, MMOATOIUICHHUS,
TEXHOTC€HHO-(PU3NYECKUE PA3IUYHbIC TIOJS U T. 1.

B teuenue Bcero XX cronerus B pe3yiabTaTe pa3BUTHS MPHUPOIHBIX KaTacTpod morudim
OKOJIO 8 MITH YEJIOBEK U eIlle HECKOJIBKO MIJITUAP/IOB YEJIOBEK MOCTPAIATH.

Eme Oonee 3HauuTenbHbl MaTepuajibHble YIIEpObl, MPUHECEHHbIE MPHUPOJHBIMHU
karactpoamu. Ceituac oOuiie MaTepuanbHble yIepObl MPUPOIHBIX KAaTacTpod MPEBBICUIN
120-150 mapna mosut. B ron. M mo mporHo3aM MOXKHO OXHJIATh, YTO YK€ K CEpEeIUHE HAIIeTo
CTOJIETHSI CYMMAapHBIH yIiepo oT mpupoaHbIX KaTacTpod mpeBbicuT 300 MiIp/ TOJUT. B TOI.

B nameit ctpane HambOoiiee «ymepOOHOCHBIM» IPOIECCOM 3a TIOCIEAHUE TOIbI OBLIO
Hedreropckoe zemmnerpscenue (1995r1.), oHO yHecnmo Oojee IBYX ThICSY YETOBEUECKHX
KU3HEH W TNPUYMHUIO OO0JbIION MaTepuanbHbld yuiep6. K coxanieHuto, mociencTBus
HedTteropckoro 3emiueTpsiceHus: He yCTpaHEHbI 10 CUX TOpP.

Cka3zaHHOE CBHUJAETEIbCTBYET O TOM, 4YTO MPUPOAHBIE KaTacTpo(bl CTAHOBATCA
cepbe3HeHmuM  (HaKTOpOM, TPEMATCTBYIOIIUM YCTOHYMBOMY pa3BUTHIO JKOHOMUKHU, U
YeJI0BEUECTBY HEOOXOIUMO CPOYHO MPEATPUHUMATE Kakue-To ycunus. [lostomy B 1995 romy
B Mokorame (SnoHus) cocrosiack KOHPEPEHIUs, KOTOpas MPHUHSIA MPUHITUIHAILHO HOBYIO
MporpaMMy JUisl IPaBUTENILCTB BCEX CTpaH, U OHA ObLIa OCHOBaHA Ha HOBOM IPUHIUIE —
€CJIM paHbIIe BCE MpPOrpaMMbl ObUIM HAIlEJCHBl HA JMKBUIAIMIO OMACHBIX ITOCIEICTBUI
MPUPOJHBIX KaTacTpod, TO HOBasl MPOrpaMMa MPOBO3IJIAlANa IPUHLUI TPEIyNPEKICHUS U
MIPUHIIAIT TIPOTHO3UPOBAHMS TPUPOIHBIX KaTacTpod. DTO MPUHIMIHAILHO HOBBIA MOJIXOM, U
MHOTHE CTPaHbI ceiuac nmepecTpanBaloTCsa Ha 3TOT MOAXO.

B pamkax moxoraMckod KOH(EpEHIIMH HUCKIIOUUTEIBHO BaXKHYIO POJIb 3aHUMAET BOIPOC
OLICHKH MPHUPOJIHBIX PUCKOB. OIIEHKH HAy4YHBIX PHUCKOB JOJKHBI MO3BOJSATH IMOJOWUTH K
MIPOTHO3UPOBAHUIO MPUPOAHBIX KATACTPO(] HA HAYYHOW OCHOBE U TEM CAMBIM YMEHBIIIUThH UX
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MIOCJIEICTBUS.

K coxanenuto, Mbl elle He MOXEM MPEeAOTBpAIlaTh MHOTHE KaTtacTpo(dbl, OOJBIIMHCTBO
KaTacTpo(, MOITOMY €JMHCTBEHHOE, YTO MOYKHO CAENaTh B 3TOM IUIaHE, — 3TO CHHU3UTh UX
paspyliamonme mnocienacTsusa. BoT B pamkax 3TOWl HOBOM CTpaTerv, MOKOTaMCKOM, mepen
HAy4YHBIM COOOIIIECTBOM CTOUT HECKOJIBKO BaXKHEHIINX 3a/1a4, K YUCITY KOTOPBIX OTHOCSTCS:
nepBoe — UACHTU(DUKAIMS NPUPOIHBIX ONACHOCTEN M PUCKOB M UX KapTorpadupoBaHUe Ha
pa3IMYHBIX MAaCHITA0HBIX YPOBHSX, OTBEYAIOIIMX TOCYAAPCTBEHHOW CTPYKTYpE OPraHOB
YIPABIICHUS TEPPUTOPUEH.

B sToMm mnane y Hac yxe ecTb 3aMeTHble ycrexu: B 2005 r. BbIIIEN aTiac MPUPOIHBIX
OMACHOCTEW CTpaHbl, KOTOPBIM BKiItouaeT 140 KapT pa3IMYHOrO 3HAYEHUS W Pa3IUYHBIX
OTIaCHOCTEH, a COBCEM HEe3aJI0JIr0 JI0 ATOr0 BHIILIA MIECTUTOMHAsE MOHOTpadusi O MPUPOIHBIX
onacHocTsx Poccun, rae npuBeaeHa uxX UIEHTH(PUKALINS.

Bropas 3agaua — pa3paboTka M COBEPUIEHCTBOBAHUE METOAOJIOIMH OLIEHKH IPUPOIHBIX
pHUCKOB, pa3paboTka MeTOJ0B 00phObI ¢ HUMHU. BOT 3Ta 3ajaya — 4YKCTO IKOJOTUYECKAS W
HOCUT (pyHIaMEHTAJBHBIN XapakTep, MOTOMY UTO eIlle JAJeKO 0 MOJHOM SCHOCTH, KaKUM
0o0pa3oM OLEHUBATh PUCKH, KaK CAEIAaTh 3TU OLEHKU TaKMMHU, YTOOBl OHU JIE€HCTBUTENIBHO
ObUIM HaNpaBJIEHBI HA CHUYKEHUE TTOCIIE/ICTBUIA.

Tperbe — yCTaHOBIEHHE M 3aKOHOJATENBHOE YTBEP)KIACHHE BEIUYHMHBI JOITYyCTHMBbIX
PUCKOB. DTO OUYEHb BaXKHBIH AacleKT, OH JOJDKEH JIeKaTh B OCHOBE TEXHUYECKUX U
PEryaupyIoIUX 3aKOHOAATENbHBIX TpeOOBAaHMH, TOTOMY YTO HENb3s J100OMBATHCS
a0COJIIOTHOIO HYJIEBOTO pHCKA, B Hallell JeATEeIbHOCTH HEOOXOAMMO YCTaHABIUBAaTh
COLIMAJIbHO JOIYCTHMBIE PUCKH B CTPOUTENIBCTBE, B CO3JAHUM HAyYHBIX MAlllMH, B OCBOCHUU
HOBBIX TEPPUTOPUM U T. 1.

M HakoHel, JeKIapUpOBaHHME MPUPOJHON OE30MaCHOCTH XO3SIMCTBEHHOI'O OCBOCHMS
TEPPUTOPUU TPU  CTPOUTEIBCTBE M  OIKCIUIyaTalldM OTBETCTBEHHBIX  COOPYKEHUH.
JlexnapupoBaHue NPUPOAHON OE30MaCHOCTH — BOT YpPE3BBIYANHO BaXkHBIN acmekT. [Ipexme
YeM YTO-TO CTpPOMTh, BBOJAMTH WJIM PEKOHCTPYUPOBATH, HYKHO TPOBOJIUTH OLEHKY
NpUPOIHOM onacHOCTU. CKa)XeM, TaKOoe MEpONPUATHE, KaK CTPOUTEIBCTBO OJIMMIIMHCKHUX
00BEKTOB B CEHCMOOIMACHOM paiioHe, TpeOyeT HMMEHHO Takoro mnoaxona. Ilpexne uvem
CTPOUTb, CIELHMAIUCTBI JOJDKHBI CKa3aTh — MOXKHO JIM CTPOUTH 311€Ch, U €CIU MOYKHO, YTO
HYKHO MPEANPUHATH, YTOObI MUHUMU3UPOBATh MPUPOJHYIO OMACHOCTb.

K coxanenuto, Hama crpaHa HJIeT B 0OOpaTHOM HaIlpaBJI€HUM — COBCEM HEJAaBHO Oblia
OTMEHEHA DJKOJOIMYecKas S3KCIepTU3a, ATO 3HAYUT, 4YTO MPEIOCTABIAETCSA IOJIHEHIIas
BO3MOXXHOCTb BCEM HAIlMM HMHBECTOpaM, OpraHU3alusM 3acTpauBaTb, OCBauBaTh
TEPPUTOPUIO TAK, KAK UM XOYETCS, UTO HA3bIBAETCS, O]l UX COOCTBEHHYIO OTBETCTBEHHOCTb.
A OHM TNOHMMAIOT, 4TO 3a KaTacTpody, eciau oHa ciaydutcs jetr 5, 10, 50 cmycts mocne
BO3BEJICHUS O0BEKTAa, HUKTO C HUX Y€ He crpocut. [loaromy-To B Hamell ctpane Oyner
MIPOAOIIKATHCSA POCT COLMATIBHBIX WM MaTepHaIbHBIX YIIEPOOB OT IPUPOAHBIX KaTacTpod.

AAPO 3EMJIN U AIPO KVIETKHU —4YTO OBIIETIO?

Anexkcanap BaagumupoBuu MapkoB, 00Kmop o0Ouonouueckux Hayk,
cmapwiui

Hayyunwtii compyonuk Ilaneonmonozuueckozo uncmumyma PAH

«Qkogorus u xu3Hb» Ne9, 2010

Cyab0a xu3HH Ha 3emule peliajach NpUMepHO 2,6 mupa Jjet Hasaa. Beauuadmmii

IKOJOTHYECKUI KPHU3UC COBNAJ ¢ KPYNHEHIIUM 3IBOJILHMOHHBIM CKaykoM. byab
KaracTpoda 4yTh CHIIbHEE, IUIAHETA HABCErAa MOrJia Obl ocTaThCcs 0e3:Ku3HeHHOH. byab

OHa cJja0ee — BO3MOXKHO, OaAKTepMH W MO ceil JeHb ObLIM Obl €IUHCTBEHHBIMH
odurarensiMu 3eMJIH...
[MosiB1eHHe 3YKApPHMOT — JKMBBIX KJIETOK, 00JaJal0IIUX SIAPOM, — BTOpOe MO0

3HAYUMOCTH (MOCJIe 3aPOKAEHUsT CAMOI KU3HHU) COObITHE OHOJIOrHYecKoil 3BoMonnu. O
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TOM, KOI'/1a, KaK U 1o4eMy NOABUJI0CH KJIETOYHOE AAPO0, U MOHAET peYb.

Kusep Ha 3emiue mpouuia JOATHM MyTh pPa3BUTHS OT IIEPBOM KUBOM KIETKH 10
MJICKOITUTAIOIIUX U YesoBeka. Ha 3ToM myT ObLIO HEMaso 3MOXalbHBIX COOBITHH, CIENaHo
MHOJKECTBO BEJIMKUX OTKPBITUH M I'€HUAIbHBIX M300pereHuid. Kakoe n3 HUX ObUIO caMbIM
riaBHbIM? MoxkeT ObITh, (HOPMUPOBAHHE YEIIOBEUECKOTO MO3ra MIIM BBIXOJ KMBOTHBIX Ha
cymy? A MOXeT ObITh, MOSIBICHHE MHOTOKJIETOYHBIX OPTaHU3MOB? YUeHble TYT IMOYTH
CIUHONYIIHBI: BEIMYAWIIUM  JOCTHXKEHHEM HBOJIIOLIUU  CTAJIO IOSBICHUE  KIETOK
COBPEMEHHOIO THIIA — C SAPOM, XPOMOCOMAaMH, BAaKyoJsIMH M IPOYMMH OpraHamy,
TPYAHOIIPOU3HOCUMBIE HA3BAHUS KOTOPBIX MBI CMYTHO IIOMHUM CO IIKOJIBHOM CKaMbH. Tex
CaMBIX KJIETOK, U3 KOTOPBIX COCTOMT B TOM YHCJIE U HAILIE TEJIO.

A BHayasie KJIETKU ObLTH coBceM Apyrumu. He ObIIO y HUX HU siiep, HU BaKyoJel, HH
JPYTUX «OPraHoB», a XpoMocoMma Oblla BCEro OHA, U MMena oHa (opMy Kosbla. Tak u mo
ceil JeHb YCTpPOEHBl KIETKH OaKTepuil — MepBbIX oOuTarenei 3emun. Mexay STHUMHU
NEPBUYHBIMM KJIETKAMU M COBPEMEHHBIMM, YCOBEPIICHCTBOBAHHBIMHM — IIPONACTh KyJa
OoJblIEro pa3Mepa, 4eM MeXIy MeAay3oil u uenoBekoM. Kak ke mpupoae yaaioch
Mpeo0JIeTh ee?

bakrepunajabHbIi MUP

Mumapn Jiet, a To U 6ombiie, 3eMist Obula IapcTBOM OakTepHil. Yike B CaMbIX JPEBHUX
0CAaJIOUHBIX MOpOJaxX 3€MHOM KOpbI (MX BO3pacT 3,5 MusuiMapaa Jiet) oOHapyeHbl OCTaTKU
CHHE-3€JICHbIX BOJOpOCIEH, WM IMaHOOaKTepuid. DTH MHUKPOCKOIHMYECKUE OpraHU3MbI
MPOIBETAIOT ¥ TOHBIHE. 3a MWUIHAPABl JIET OHH TOYTH HE U3MEHWIHCh. JTO OHH
OKpAIIMBAIOT BOAY B 03€pax U MPYAax B sPKUN rolyOOBaTO-3€JE€HbIH 1IBET, U TOTJa TOBOPT,
9T0 «BOJa IBeTeT». CHHe-3elIeHbIe BOJOPOCIH — OTHIOAb HE CaMble NMPUMUTHBHBIC W3
Oaxtepuil. OT 3apoKACHUS KU3HU 10 HOSBICHHUSA LUAHOOAKTEPH, CKOpee BCEero, MpOoILIH
MHOTHE MIJUTHOHBI JIeT 3BONItonH. K coxaneHunio, HUKaKuX CJIEeIOB TeX APEBHEHINX JI0X B
36MHOM KOpe He COXpaHWJIOCh: OecHolaJHoe BpeMs M TeOJIOTUYECKHE KaTaKIN3MBbI
YHUYTOXWIH, TIEPETUIaBUB B PACKAJICHHBIX HEIPax, BCE OCAIOYHBIC MOPOJbI, BOSHUKIINE B
NepBbIe COTHU MUJUTMOHOB JIET CYIIIECTBOBAHUS 3€MJIH.

[{nanobakTepr — OpPTaHU3MBI HE TOJIBKO JPEBHHE, HO M 3aciyXeHHbIe. IMEeHHO oHH
«u300penn» xnopoduiut u porocunte3. X He3aMeTHBIN TPy B T€YEHHE MHOTHX MHJUTMOHOB
JeT TMOCTENEeHHO O0OTraTHJ OKeaH W aTMoc(epy KHCIOPOJOM, YTO CAENAl0 BO3MOXKHBIM
MOSIBIEHUE HACTOSALIMX PACTEHMH W KMUBOTHBIX. IloHauamy Bech KHCIOpOA YXOAMI Ha
OKHCJICHHE PACTBOPEHHOI'O B OKeaHe skesie3a. OKUCIIEHHOE )KeJIe30 BBINafalo B 0CaJOK: TaK
00pa3oBaMCh KPYMHEUIIME 3aIeKH IKENE3HbIX pyd. TOJBKO KOrja ¢ JKelne30M ObLIo
«MIOKOHYEHOY, KUCIIOPOJI CTAJl HAKAIJIMBATHCS B BOJE U IIOCTYNAaTh B aTMOCheEpY.

He menee muumapna set nuaHoOakTepuu Obutd Oe3pa3fefbHBIMU XO035€BaMH 3eMIIH U
MIOYTH €JUHCTBEHHBIMU €€ oburaTensimu. JJHo MupoBoro okeana ObIJIO0 yCTIIaHO roj1y0oBaTo-
3eJICHBIMHM KOBpaMH. B 3TuX KoBpax, IMaHOOAKTepUAIbHBIX MaTax, BMECTE C CHHE-3eJIEHBIMU
KWIM U JIpyrue Oakrepuu. Bce oHM OblIM mpekpacHO MPUCHOCOOIEHBI U APYT K APYry U K
CYpPOBBIM YCIIOBHSIM TEPBOOBITHOTO OKeaHa. B To Bpemst — apxeiickyio apy (apxeil) — Ha
3emie ObUIO OYeHb kKapko. borartas yriekuciaslM ra3oM arMmocdepa co3faBajla MOIIHBINA
napHuKoBbId dddexT. N3-3a 3TOro K KOHIY apxes MupoBoii okean Harpeics 10 50—60°C.
PacTBopsisice B BOJe, yIVIEKHMCIBIA Ta3 MpeBpallajics B KHUCIOTY; FOpSYME KHUCIbIE BOJbI
00JyJaich JKECTKHM yibTpaduoiieToM (Beab y 3eMiM eme He ObUIO COBPEMEHHOU
aTMocdepbl CO CIACUTENIbHBIM O30HOBBIM IIMTOM). BnoGaBok B Bome OBIIIO pacTBOPEHO
OTPOMHOE KOJMYECTBO SAOBUTHIX COJIEH TSIKENBIX MeTaIoB. [IOCTOSHHBIE W3BEpKEHUS
BYJIKQHOB, BEIOPOCHI MEIUIa U ra30B, pe3Kue KoueOaHMsl YCIOBUM OKpyXarolei cpesl — Bce
3TO OTHIOAb HE YIPOINAJIO KU3Hb MIEPBBIM OOUTATEISIM TIAHETHI.

Pa3zBuBmIMecs B Takoil HerocTenpuMMHOW cpene OakTepuanbHble cOOOLIecTBA OBLIM
HEBEPOSITHO BBIHOCIHMBBIMH M YCTOMUMBBIMH. M3-3a 3TOr0 HMX OSBONIONMSA [UIA OYCHb
MemsieHHO. OHM yxe ObUIM MPHUCIIOCOOJIEHBI MOYTH KO BCEMY, M MM He3aueM OblIo
COBEpIIEHCTBOBAThCS. UTOOBI JKM3HB Ha 3emileé Hayana pa3BUBATBCA U YCIOXKHSATHCA,
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TpeboBanmach KaTtactpoda. Heobxomumo ObUIO pa3pylIUTh 3TOT  CBEPXYCTONUMBBIN
OakTepuadbHBIH MUp, Ka3aBIIMKICS BEUYHBIM U HEPYIIMMBIM, YTOOBI OCBOOOAMTDH >KU3HEHHOE
IIPOCTPAHCTBO JJIs1 YETO-TO HOBOTO.

IInanernas karacrpoga — oOpa3oBaHHe 3¢MHOI0 siApa

JlonroxnaHHas peBONIONMS, MOJOXKUBIIAS KOHEI] 3aTSHYBIIEMYCS 3aCTOI0 M BBIBEAILIAS
KHU3Hb U3 O0aKTEPHUAJBHOIO «TYNHKa», Mpousoluia 2,7—2,5 MUIIMap0B JIET Ha3ajl, B CAMOM
KoHLe apxeiickoil apbl. Poccuiickue reosmorn O.I. Copoxtun u C. A. YIIakoB, aBTOpBI
HoBeWIIeH (U3NYEeCKON TeopuM pa3BUTHS 3€MJIM, PacCUMTalM, YTO B 3TO BpEMs Halla
IUTaHETa TOJBEPIIach CaMOMY KPYHMHOMY M KaTacTpo(pUUeCKOMY MpPeoOpa30BaHUIO 32 BCIO
CBOIO UCTOPHIO.

[lo ux runoresze, MpUUMHON KaTacTpodbl CTAIO BO3HUKHOBEHHWE Yy Halled IJIaHETbI
xene3Horo sapa. C MoMeHTa 00pazoBaHMs 3eMJIM /10 KOHIIA apXesl B BEPXHUX CIIOSIX MAaHTHU
HaKaluIMBajach pacIUIaBIICHHAas CMECh ejie3a M ero JByxBalieHTHOro okcuaa (FeO).
[IpumepHo 2,7 Munapza JIET Ha3zaJ Macca 3TOro paciulaBa IPEBbICHIIA HEKUI IIOpOT, IOCIIe
4ero TspKesasl, BA3Kas, pacKaJleHHas )KUJKOCTh OYKBaJIbHO «IIPOBAJIMIIACh» K LIEHTPY 3eMJIH,
BBITECHUB OTTy/a €€ HEepBUYHYI0, OoJiee JIErKYl0 CEepAUEBHHY. OTH TIpaHAHO3HbIC
MepeMEILEHUsI OIPOMHBIX Macc BEIIECTBA B HEJAPAX IUJIAHETHl Pa30pPBAIA U CMSJIU €€ TOHKYIO
MOBEPXHOCTHYIO 000J0YKYy — 3eMHYyI0 Kopy. [loBciony u3Bepraiuch ByikaHbl. JlpeBHUE
MaTepUKHU COJIU3UINCH, CTOJKHYJIUCH U CIUIUCH B €IMHBIN cynepMaTepuk MoHOrew — Kak
pa3 HaJ TeM MECTOM, TJe XXHJKOE >KeJie30 MPOTEKJIO B IIyOb IulaHeTsl. Belmenmue Ha
MOBEPXHOCTh TJIyOMHHBIE MOPOJBI BCTYNWIM B XHUMHYECKYIO PEAKIUI0 C aTMOC(EpPHBIM
YIJIEKUCIBIM Ta30M, M OYEHb CKOpO B aTMoc(hepe IOUYTH HEe OCTAIOCh YIIIEKUCIIOTHI.
[TapaukoBbIit 3 ekt cTan ropasao ciadee, 4TO MPUBEIO K CUIbHEHIIEMY MOXOJIOJAAHMIO:
Temneparypa okeaHa ymnana or +60°C go +6. Cronb ke BHE3allHO U PE3KO CHU3MIIACH
KHCIIOTHOCTh MOPCKOM BOJIBI.

Oro Obula Benuuaiimas u3 katactpod. Ho naxke oHa HecMmoria YHUYTOXHTH
umaHoOaktepuil. OHM BBDKMIIM, XOTSI UM M MPUILIOCH MMO-HAcToAleMY Tyro. VMcuesHoBeHue
YTJIEKUCIOTHON aTMOC(epbl 03HAYAJI0 JJIsl HUX JKECTOKUN TOJI0/, Beb IMAaHOOAKTEPHH, KaK U
BBICIINE DPACTEHHUS, HCIOJB3YIOT YIJIEKHCIOTY Kak ChIpbe IS CHHTE3a OpPraHMYeCKHUX
BellecTB. bakrepuanabHBIX MaToB cTano MeHblle. OT CIUIOMIHBIX TOJXYOBIX KOBPOB,
BBICTWJIABLIIMX MOPCKO€ JHO, OCTaJMCh OOpbIBKU. bakTepuanbHblii MUp He morud, HO ObuI
CHJIPHO TIOTpenaH, B HEM MOSBWINCH «ABIPb» M «Opemm». VIMEHHO B 3THX «Opemax» u
«IIpoOOMHAX» JPEBHETO MHUpA M 3apOAMIMCH B Ty JABHIOIO 3MOXY IMEPBBIE OPraHU3MBI C
NPUHIUIHNAIBHO HHBIM CTPOCHHEM — OO0Jiee CIIOXKHBIE M COBEPIIEHHBIE OJHOKIETOYHBIC
CYIIECTBA, KOTOPBIM NPEACTOSAIIO CTaTh HOBBIMH X0351€BAMU IUIAHETHI.

IMosiBIeHNE KJIETOYHOTO AAPa

bakrtepnanpHas KieTka — CIIOKHasg O KMBas KOHCTpyKuusa. Ho kneTkm  BbIcHIMX
OpraHU3MOB — PACTEHMM, )KUBOTHBIX, IPUOOB U Jake TaK Ha3blBa€MbIX MpocTeHnmx (ameo,
UH(Y30pUi) — YCTPOEHBI HAMHOI'O CJIOKHEe. Y OakTepHalbHOW KJIETKM HeT HU s1pa, HH
KaKuX-TM0O0 MHBIX BHYTPEHHHUX «OPTraHOBY», OKPYKEHHbIX 00osoukoi. [loatomy OGakrepun
Ha3bIBAIOT «IIPOKapHOTaMu» (YTO B IEPEBOJE C I'PEUECKOT0 O3HAYAET «OSEPHBIE»). Y
BBICIITUX OPTaHW3MOB KIJIETKA HMMEET SJIPO, OKPYKEHHOE [BOWHON 000JI0YKO# (OTCIO1a
Ha3BaHME «IYKApUOTHI», T. €. UMEIOLINE BBIPAXKEHHOE SP0), @ TAK)XKE «BHYTPEHHUE OpPraHbl»,
BOKHEWIIINE U3 KOTOPHIX — MHUTOXOHAPHH (CBOCOOpa3HBbIC HHEPreTUYECKHE CTaHIINHN).
MUTOXOHIPUM PpACLICIUIAIOT OPraHMYECKUE BELIECTBA JO YIVIEKHCIOrNO TIa3a U BOBI,
UCIOJb3Yysl KMCIOPOJ B KAYECTBE OKMCIUTENSA. MBI JBIIIUM HUCKIIOUUTEIBHO JJIS1 TOrO, YTOOBI
o0ecreyuTh KUCIOPOJOM MUTOXOHIPUH HAIIMX KIETOK. KpoMe MUTOXOHAPHIA, BaKHEHITMMHU
OpraHaMy 9yKapuOTHYECKOH KJIETKH OKa3bIBAIOTCS IUIACTH/BI (XJIOPOILIACTBI), CIIyKaIMe 11
(oTocuHTE3a, KOTOPBIE €CTh TOJBKO y PACTCHHIA.

Ho riiaBHOE B 2yKapHMOTHYECKOW KIIETKE — 3TO, KOHEYHO, ee sApo. B sanpe xpaHutcs
HacJIeZICTBEHHas: MH(OpMaLus, 3alHCAHHAS YETHIPEXOYKBEHHBIM SI3BIKOM T'€HETHYECKOTO
koma B moisekynax JIHK. VYV OGakrepwmii, pazymeercs, Toxe ecth JIHK — emnuHcTBeHHas
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MoJeKkyaa B (opMe Koiblia, cojepXkamas BCe TEHbl JAHHOIO BHJA OaKTepHid.
Ho 6akrepuanbnas JJHK nexut npsiMo Bo BHYTpeHHEH cpele KJIETKH — B €€ LIUTOIIa3Me,
IJie IPOTEeKaeT aKTUBHBI OOMEH BELIECTB. JTO 3HAYUT, YTO HEIOCPEACTBEHHOE OKPYKEHHE
JParoleHHON MOJIEeKYJIbl HAaIOMMHAET XMMHUYECKUN 3aBOJ| WM J1a0OpaTOPHUIO aIXUMUKA, TJIe
€KECEKYHJIHO TOSBJSIOTCS M HMCUE3al0T COTHH THICAY CaMBIX pa3HOOOpa3HBIX BEIIECTB.
Kaxxnoe U3 HUX MOTEHLIMATBHO MOKET MOBJIMITH Ha HACIEACTBEHHYIO HH(POPMALIMIO, a TAKXKe
Ha T€ MOJICKYJSIPHbIE MEXaHU3MbI, KOTOPbIE 3TY HH(POPMAIIMIO CUUTHIBAIOT U «BOILIOLIAIOT B
KHU3Hb». B TakuX «aHTHCAHUTApHBIX» YCIOBUSX HENErko co3aath 3(G(EeKTUBHYIO U
HAJISKHYIO0 «CHUCTEMY OOCIY)KUBAaHUs» — XPaHEHUS, YTCHUS, BOCIIPOU3BEICHUS U PEMOHTA
JIHK. Eme TtpyaHee co3maTh MOJICKYJISPHBIA MEXaHHW3M, KOTOPBI MOT Obl «OCMBICIICHHO)»
(coobpa3ysich ¢ 00CTaHOBKOIN) ypaBIsATh PaOOTON TaAKOW CHCTEMBI.

IMEHHO B ATOM M COCTOSUI BEJIHMKHH CMBICI 000COOJIEHHUS KJIETOYHOTO siapa. ['eHb
OKa3aJICh HAJIS)KHO MU30JUPOBAHBI OT LUTOILIA3MBbI ¢ ee Oypusmeil xumueit. Terneps MOXXHO
OBLJI0O B «CTIOKOMHOW OOCTaHOBKE» HaMaauTh d(H(PEKTUBHYIO cUCTEMY UX peryinsmuu. U Tyt
0Ka3aJIoCh, YTO MPU OJHOM M TOM K€ Habope reHOB KJIETKa MOYKET BECTH Ce0sl COBEPIIEHHO
[I0-Pa3HOMY B Pa3HbIX YCIOBUSX.

Kax xopomo u3BecTHO, OHY U Ty K€ KHHUI'Y MOKHO IPOYECTh IO-pa3HOMY (0COOEHHO
€CJIM KHUTa Xopolas). B 3aBUCMMOCTH OT MOATOTOBKH, HACTPOCHUS U KU3HEHHOUW CUTYyalluu
YUTATEJb B NIEPBBIM pa3 HAUJET B KHUTE OJTHO, a IEPEUUTAB €€ Yepe3 rojl, — COBCEM JIPYTOE.
Tak ke U ¢ TeHOMOM 3yKapuoT. B 3aBUCHUMOCTH OT YCIOBHI OH «CUMTBIBAETCS» MO-PAa3HOMY,
U KJIETKH, Pa3BUBAIOIMECS B UTOTE ITOTO «IPOYTEHUS», TOXKE OKA3bIBAIOTCS pa3HbIMHU. Tak
MOSIBUJICST ~ MEXaHW3M  HEHACHEACTBEHHOM  MPHUCHOCOOUTENHbHOW  M3MEHYMBOCTH —
«M300pETEeHNE)», HAMHOTO MOBBICUBIIIEE YCTOWYMBOCTD U )KU3HECTIOCOOHOCTH OPTaHM3MOB.

be3 aToil cucTeMBl pErynasiluu TEHOB HHUKOTJa Obl HE MOSBUJIMCH MHOTOKJIETOYHBIE
KUBOTHbIE U pacTeHUs. Beab BCsl CyTh MHOTOKJIETOYHOI'O OpraHM3Ma B TOM U COCTOMUT, YTO
TeHEeTHUYECKU UACHTUYHBIC KIIETKU B 3aBUCUMOCTH OT YCJIOBUI CTAHOBSITCSI pa3HBIMH — OepyT
Ha ce0sl BHIIIOJIHEHUE PA3INYHBIX PYHKINH, 00pa3yloT pa3Hble TKaHU U oprasbl. [IpokapuoTsl
(OaxTepun) Ha 3TO HE CIIOCOOHBI MPUHITUITHAIBHO.

Kak npucniocabnuBaroTcsi K MEHSFOIIUMCS yCIIoBHSIM Oaktepun? OHM OBICTPO MYTHUPYIOT
oOMeHHBalTCS JApyr ¢ Apyrom reHamu. l[logaBmstornnee OONBIIMHCTBO HMX THOHET, HO,
MOCKOJIBKY OaKTepwii OYeHb MHOTO, BCETJa €CTh BEPOSITHOCTh, YTO KTO-TO W3 MYTAaHTOB
OKa)XeTCA KM3HECTIOCOOHBIM B HOBBIX ycnoBHsX. Cmoco0 HaaeKHbBIH, HO YyIOBHUIIHO
pacrounTtenbHbli. U riiaBHOe — TynuMKOBBIA. [Ipu Takol cTpaTerum HET HUKAKUX NPUYHH
YCIIOXKHSTBCS, COBEPLICHCTBOBAaThCA. bakTepuum He crmocoOHbl K mporpeccy. IloTtomy-To
COBpPEMEHHbIE OAKTEPUH MOYTH HE OTIMYAIOTCS OT apXEUCKUX.

JlpeBHeiimne cnenbl NPUCYTCTBUS JYKApHOT OOHApYXKEHbl B OCAJOYHBIX IOPOAAX
BO3PAaCcTOM OKOJIO 2,7 MUJUIHApAa JIeT. ITO Kak pa3 TO BpeMs, Korja y 3emii 00pa3oBajioch
xenesHoe Anpo. [lo-Buaumomy, katactpoda, eapa He pa3pyluBiIas OaKTepHaIbHBIM MHUD,
3acTaBWla 3€MHYIO KH3Hb BCEpPbE3 «3aqyMaTbCs» O IOUCKE HOBBIX, JYYIIMX CIOCOOOB
MpUCTIOCOOICHHS K MeHsto1Ielcs cpesie. JKU3Hb He MOXKET CTOSITh Ha MecTe, OHa 0OpeyeHa Ha
BEYHOE COBEPIICHCTBOBaHUE. Tak MOSBIEHHE 3E€MHOTO sijipa, BO3MOXKHO, CTaJO0 MPUYMHOMN
MOSIBJIEHUS s/1pa KJIIETOYHOTO.

Yyneca nHTerpanum, naid MoskeT JIM KOJJIEKTUB CTATh €ANHBIM OPraHU3MOM

Eme B Hayane XX Beka ydyeHble 3aMETHIIM, YTO IUIACTHABI U MUTOXOHIPHUH IO CBOEMY
CTPOCHUIO YAMBMUTENBHO HamoMuHaroT OakTtepuil. Iloutm Bek ymen Ha cO6op ¢GakToB U
JI0OKa3aTelIbCTB, HO TENEPb YXKE MOKHO CUMTAThb TBEPAO YCTAHOBJICHHBIM, 4YTO
9YKapHOTHUYECKasi KJIETKa BO3HHMKJIA B pE3yJbTaTe COXMUTENbCTBA (CHMOMO3a) HECKOJIBKUX
pa3HBIX OaKTEPUATBHBIX KJIETOK.

C mnactugamMM ¥ MUTOXOHJPHSIMH, 11O IpaBJe IOBOPs, Bce OBUIO SICHO YK€ JaBHO. DTH
«OpraHbD) 3YKaApUOTUYECKOHN KJIETKH MMEIT coOCTBeHHYIO0 KoibleByto JIHK — B Tounoctn
TaKylo ke, Kak y 6akrepuil. OHU CaMOCTOSATENIBHO Pa3MHOXKAIOTCS BHYTPU X03HCKOM KIIETKH,
MPOCTO JIEACh IMOIOoJIaM, KaK 3TO MPUHATO y npokapuoT. OHM HUKOIZAa HE 00pa3yroTcs
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3aHOBO, «u3 HUYero». [1o BceM mpu3HakaM OHM camble HacToslme 6akTepun. [Ipuyem MoxxHO
Ja)ke TOYHO CKa3aTh, KaKW€ MMEHHO: MUTOXOHAPHUU HAIIOMUHAIOT TaK Ha3blBaeMble aib(a-
IPOTEOOAKTEPHH, A TUIACTUBI — YK€ 3HAKOMBIE HaM IIMaHOOAKTEpUU. DTU MPOCIABICHHBIC
«u3o0peTarenu» xjuopopuiuia U (GOTOCHHTE3a TaK M «HE MOAEIHINCHY HU C KEM CBOMM
«OTKPBITUEM»: OHU U IO CEH JE€Hb, CTaB BAXXHOM BHYTPEHHEH 4YaCTbIO KIIETOK PACTCHUM,
JIepKaT MOJ CBOMM «KOHTPOJIEM» MpPAaKTUYECKH BeCch (DOTOCHHTE3 Ha IUIaHETE (a 3HAYUT, U
MIOYTH BCE TPOMU3BOJCTBO OPTaHUYECKUX BELIECTB U KUcIopoal).

Ho otkyna B3snmachk cama kieTka-xo3siuH? Kakoit MukpoO 0wl ee «mpenkom»? Cpemau
HBIHE XUBYIIUX OaKTEepUil KaHIUJATa Ha 3Ty POjb JOJIIO HE MOIJIM HalWTHu. [leno B Tom, 4TO
TEHBI DYKAPHOT, 3aKJIFOUEHHBIE B KIIETOYHOM SIpE, PE3KO OTINYAIOTCS 110 CBOEH CTPYKTYpE OT
TeHOB OOJIbIIMHCTBA OAaKTEpUH: OHU COCTOST M3 MHOMKECTBA OTIENBHBIX «CMBICIOBBIX)
KYCKOB, pa3/leJICHHbIX JUIMHHBIMU «OeccMblicieHHbIMI» yyacTkamu JIHK. UToOsl «1mipodecTsb»
TaKOM I'eH, BCE €r0 KyCOUKH HYKHO aKKypaTHO «BBIPE3aTh» M «CKJIEUThY». Huuero mogo0HOro
y OOBIUHBIX OaKTepHii He HaOJI01aeTCS.

K ynuBneHuio yuyeHbIX, «3yKapuOTHUECKOE» CTPOEHHE I'€HOMa, a TaK)Ke MHOTHE ApYyrue
YHUKaJbHbIE OCOOCHHOCTH JYKapHOT OOHAPYKUJIUCh Y CaMOW CTpaHHOM M 3arago4Hoin
IpyHnnbl MPOKapUOTHUECKUX OPraHM3MOB — apxeOakTepuil. DTU CyllecTBa OTIMYAIOTCS
HEBEPOATHON YCTOWYMBOCTBIO: OHHM MOTYT XKUTh JaK€ B KHILAIIEH BOJE I'€OTEPMaIbHBIX
HCTOYHUKOB. Y HEKOTOpBIX apxeOaKTepuil onTUMaibHas JUIsl )KM3HU TeMIepaTypa JIeKHUT B
nuana3zone +90—110°C, a mpu +80°C oHU y’Ke HAUMHAIOT 3aMepP3aTh.

Celiuac OOJBIIMHCTBO YUYEHBIX CUYUTAIOT, YTO JyKapUOTHYECKas KJIETKAa BO3HMKIIA B
pe3yibTare TOro, 4To Kakas-To apxebakTepus (BO3MOXKHO, NMPHUCIIOCOOJEHHAs K JKU3HU B
KHUCJION M Topsveil Boje) mpuolpena BHYTPUKICTOYHBIX COXHTEICH-CUMOMOHTOB M3 YHCIA
OOBIYHBIX OAKTEPHil.

CrienamucThl JOITO HE MOTJIM TOHATh, KaK apXeOaKTepUu yIajJoCh «IPOTIOTUTH» CBOUX
OyAyIluX COXUTENeH — BeAb MPOKAPUOTHI HE MOT'YT 3arjiaThlBaTh KPYIHBIE YacCTHULIBL.
Ho HenaBHO y Oakrtepuii ObUT OTKpPBIT BHYTPUKJIETOUHBIM mapasutu3Mm. Okazanoch, 4TO
HEKOTOpble MHUKPOOBI CIIOCOOHBI MPOJENBIBATE OTBEPCTUS B KIETOYHOM CTEHKE APYrHX
OakTepuil M MPOHUKATh B UX LUTOIIIA3My. MoxeT ObITh, MMEHHO TaK NMPOHUKIN OyAylIUe
IJIACTHU]IBI U MUTOXOHJIPUH BHYTPb KJIETKH-X0O35IMHA?

[IpuoOpereHne BHYTPUKIETOUYHBIX COXHUTENIEH HPHUBEIO K TOMY, YTO B OJHOM KIIETKE
0Ka3aJIoOCh HECKOJBbKO pa3HbIX I'€HOMOB. MMM HYXHO OBUIO Kak-TO ympaBiaTb. CoznaHue
TAKOI'0 PYKOBOJSILErO0 LEHTPAa KIETKM — KJIETOYHOTO SApa — CTalo IKU3HEHHOU
HeoOxoaumocTeio. [lo ongHOM W3 rumores, sAaepHas 000JI0YKa MOTJa BO3HHKHYTHh Kak
CIIy4aiHbIM pe3ynbTaT HEeCOrJIacOBAHHON pabOThl HECKOJIBKUX T'PYII '€HOB, OTBEYABIIUX 3a
(opMHpOBaHUE KIETOUHBIX 000JI0UEK Y TOIBKO YTO OObEJMHUBIINXCS OaKTEPHH.

Pa3HooOpa3Hble MUKpOOBI, JaBIIME HAyalo SYKApUOTUYECKOM KIIETKE, BOBCE HE cpa3y
CIIWJIMCH B eIuHBIN opranu3M. CHavajga OHHM MPOCTO >KWIM BMECTE B OJJHOM OaKTepHaIbHOM
coo0111ecTBE, MOCTENEHHO MPUCIOCA0INBasiACh APYr K APYTy M ydach M3BJIEKaTh BBIFOLY U3
TaKOTO0 COXKHUTEJIbCTBA. BblaensemMblii LHaHOOAKTEPUSMHU KHUCIOPOA ObUI JJIsl HUX SAOBUT.
B xoze »BoMIOIIMN OHU «IIPUAYMAJI» MHOTO Pa3HBIX CIIOCOOOB OOPHOBI ¢ ATHM MOOOYHBIM
MIPOAYKTOM CBOEH >Ku3HEAeATeNbHOCTH. OJHUM U3 TaKUX CIIOCOOOB M CTajo... JbIXaHHE.
HenaBHue uccienoBaHus INOKa3ald, YTO KOMIUIEKC O€lIKOB-(DEPMEHTOB, OTBEUAIOLIMH 3a
KHUCJIOPOAHOE JbIXaHHWE MMTOXOHIAPUH, BO3HHUK B pe3yiabTare HEOONBLION0 W3MEHEHHS
dbepmenToB ¢otocunTe3a. Benb ¢ TOukM 3peHUs XUMHUH, (POTOCHHTE3 U KHUCIOPOIHOE
JbIXaHUE — 3TO OJHA U Ta K€ XUMHUYECKas PEaKLMs, TOJIbKO UAyLIas B IPOTHUBOIIOIOKHBIX
HaIIPABJICHUSAX:

CO; + H,0 + sHeprus <> opraHuuecKue BELEeCTBA.

Tax B npaHoOakTepuanbHbIX MaTaX MOIJIM MOSIBUTHCS IOJIE3HBIE COXUTEIN — MHUKPOOBI,
cnocoOHble Apmate. OHM HE TONBKO 3a0upanM M3JIUIIEK KHCIOpOAa, HO eme M|
BbIpa0aThiBaj OrPOMHOE KOJIMYECTBO SHEPrUM — JOCTATOYHOE, YTOOBI IMOJAEIUTHCS C
COCEJISIMU.
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Tpetnii yuacTHUK coobiecTBa — apxedakrepu. OHU MOTJIM 3a0UpaTh y IUaHOOAKTEPHi
V3JIUIIKKA OpraHuKH, cOpaXuBaThb HMX M TEM CaMbIM [EepeBOOUTh B (opmy, Oomee
«y1000BapUMYIO» ISl IbIIIAIIUX OAKTEPHIA.

[TonoOGHBIE MUKpPOOHBIE COOOIIECTBA MOXKHO BCTPETUTh M cerojHs. JKu3Hb OakTepuii B
TaKUX COOOIIECTBaX MPOTEKACT HA YAUBICHHUE APY)KHO U CIaXKEHHO. MUKpPOObI «HAYUHIIUCH
nake OOMEHUBATHCS OCOOBIMH XMMHUYECKHMMM CHTHAJIaMH, YTOOBI JIydllle KOOpAWHUPOBATh
cBou JneictBud. Kpome TOro, oHM akTMBHO oOMeHHUBaroTcs reHamu. Kcratu, MMeHHO 3Ta
CIIOCOOHOCTh Tak MemaeT O00phde ¢ MHPEKIHOHHBIMU OOJIE3HSIMH: CTOUT KaKOW-HUOYAb
OHOW OaKkTepuu B pe3yiabTaTe CIydyallHOW MyTaluud NPUOOPECTH TI'eH YCTOMYMBOCTH K
HOBOMY aHTMOMOTHKY, KaK OYE€Hb CKOPO M APYrue BHJbl OaKTepuil MOT'YT NMPHOOPECTH 3TOT
rel mnyreM oOMmeHa. Bce 310 genmaer GakTepualbHOE COOOIIECTBO IMOXOKUM Ha €IUHBIH
OpraHu3M.

Buanmo, karactpoduueckue coOBITHS KOHIIA apXEHCKOW 3pbl 3aCTaBUIM MHUKPOOHBIE
cooOl1ecTBa MPOUTH elle Janblie Mo MyTH MHTerpanuu. KieTku pasHbIX BUAOB OaKTepHH,
JIABHO YXE€ «IIPUTEPTHIE» U TNPHUCIIOCOONEHHBIE APYT K JpPYry, CTalud OOBEAMHATHCS IO
obmed  000704KkOM. OTO OBUIO HEOOXOOMMO IS  MAaKCHMAajJbHO  CIaKEHHOM,
LEHTPAIN30BaHHON PETYJISLUH )KU3HEHHBIX [TPOLIECCOB B YCIOBUAX KPU3HUCA.

Coo01ecTBO NMpeBpaTWiIoCh B opraHu3M. MHIUBUAYYMBI CIIMINCh BOEUHO, OTKAa3aBIINCh
OT CaMOCTOSITEIbHOCTH BO UMS CO3/1aHHSI HOBOW MHAMBHUAYAIbHOCTH BBICHIETO MOPSAKA.

Kupnuunku

N3nio6neHHblil apryMeHT NPOTUBHUKOB TEOPUM 3BOJIOLUU — HEBO3MOXHOCTh CO3/1aTh
HOBYIO CJIOKHYIO CTPYKTYPY (HarpuMep, HOBBIH Ir'eH) myTeM rnepedopa ciiydaiiHbIX BapUaHTOB
(MyTanuii). AHTHABOJIIOLMOHUCTBI YTBEP)KIAIOT, YTO C TOW € BEPOSITHOCTBIO CMeEpH,
NpPOHECIINIC HaJ TOPOACKOM CBAJKOW, MOXET coOpaTh H3 Mycopa M OOJOMKOB
KocMudeckuil kopabib. I onu coBepiiieHHO npasbl!

Ho Tonmpko KpymHBIE 3BOJIOIMOHHBIE MpPeoOpa3oBaHuUsi, MO-BUAUMOMY, HIyT BOBCE
HE myTeM T1epedopa OECUYUCICHHBIX MEJKHX, CIydJailHeix MyTtamuii. Ha mpumepe
IIPOUCXOXKACHUS DYKApUOTHUYECKOW KIETKH — a 3TO, KaK Y€ OTMEYalloch, KpyHHeHlee
9BOJIIOIIMOHHOE COOBITHE CO BPEMEH MOSBIEHUS XH3HU — XOpoIIo BUAHO, Kak [Ipupona,
CO3/aBasi HEYTO NMPHUHLMIINAIBHO HOBOE, CII0KHOE, IIPOIPECCUBHOE, YMEJIO IOJIb3YETCS YKe
TOTOBBIMU, UCIIBITAHHBIMU «KHPIUYHUKAMH», cOOMpasi U3 HUX, KaK U3 KOHCTPYKTOpa, HOBBII
opranusM. llo-BUIUMOMY, 3TOT «OJOYHBIH» MPUHLIUN COOPKM HOBBIX JKHUBBIX CHCTEM
IIPOHU3BIBAET COOOH BCIO OMOJIOTMUYECKYIO BOJIIOLMI0 U BO MHOI'OM OINpENEeisieT €€ TeMI U
ocobennoctu. 1o sToMy npuHIMNY (M3 KPYIHBIX, 3apaHEEe 3arOTOBJIEHHBIX U NPOBEPEHHBIX
0JIOKOB) CTPOSATCS M HOBBIC TEHBI, M OCJIKH, W HOBbIE rpymmbl opranu3moB. (Kcratu, reHs
apxe0akTepuil U SYKapHOT MOJEIUINCHh Ha OTHENbHbIE KyCKH, CKOpee BCEro, IMEHHO C TOM
LIETIBI0: TaKue OJIOKH 0YeHBb YI00HO MepEeKOMONHUPOBATH.)

Hayka HeykinoHHO mnpubiamxaercs K HoOBOMY BuaeHHIO Ilpuponbl. IlocteneHHO MbI
HauMHAaeM [OHMMAaTh, YTO BCE KMBOE BOKPYI Hac — BOBCE HE CIIydaiHbl HaOOp BUAOB U
(dopM, a CIIOKHBIN U €AMHBIA OpraHu3M, Pa3BUBAIOLIMICS 110 CBOMM HEIPETIOKHBIM 3aKOHAM.
JIro60i1 xMBOI opraHusM, ar00as )KMBas KJIETKA, Aa U Mbl CAMU — KHUPIHMYUKU B BEJIMKOM
«xoHCcTpyKTOpe» IIpmponbl. U kaxaplii M3 TakuX KHUPIUYUKOB MOXKET OKa3aTbCs
HE3aMEHUMBIM.

3BOJIIOIIMOHHBIN ITPOT'PECC

Anexkcanap BuaapmmupoBuu MapkoB, 0okmop oOuonocuueckux Hayk,
cmapwiui

Hayunotit compyonuk Ilaneonmonozuueckozo uncmumyma PAH

«Ixoorusa v xknu3ab» Ne2. 2009
CaMoe yIHMBHTENHHOEC W TPYAHOOOBSICHMMOE CBOWCTBO HBOJIOIMU — €€ BBIPaKECHHAs
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o0miass NporpeccMBHasl HAMPABICHHOCTb, JBUKEHHE OT MPOCTOrO0 K CIOXHOMY. OTa
HaIPaBJIEHHOCTh BUJHA JAJIEKO HE BO BCEX HBOJIIOLMOHHBIX COOBITHSIX M MPEoOpa3oBaHUIX
(ropasno yaiie, 4eM yCJIOKHEHUE, IPOUCXOJAT MEJIKUE N3MEHEHUSI OPraHU3MOB Ha OJHOM U
TOM K€ YpPOBHE OpraHu3allMu), HO OHAa MPOCJIEKUBAETCA KaK oOIas TEeHACHLHUS;
JOMUHHPYIOIHE TPYNIbl B OOJBIIMHCTBE HKOCHCTEM IOCTEIEHHO CTAaHOBATCS Bce Oosee
BBICOKOOPTaHU30BaHHBIMHU.

Bonee toro, poct opraHusanuu, yCiIOKHEHUE CTPOCHMS OPraHU3MOB IPOMCXOJAT BOBCE
HE MOCTENEHHO. DTH MPOIECCHl MMEIOT OTYETIMBBIM MpEephIBUCTBIA XapakTep. [lepexon Ha
HOBBI HBOJIIOIMOHHBIA ypOBEHb (Takoe COOBITHE Ha3bIBalOT apoMopdo3oM) OOBIYHO
MIPOUCXOJUT CPaBHUTENIBHO OBICTPO, MOCJE YEero cleayeT Oojiee MM MEHEe JJINTENbHBIN
HBOJIIOIMOHHBIN cTa3uC (MEPUOJI OTHOCUTENBFHON CTaOMIbHOCTH). Brpouem, ObIBaeT U Tak,
YTO MPOTrPECCUBHBIE NPHU3HAKM HAKAIJIMBAIOTCS B TPYIIE OPraHU3MOB Ha NPOTSKEHUU
JECSITKOB MUJUIMOHOB JIET.

[Ton mporpeccom nanee OyaeT MOHUMATHCS YCIOXKHEHHE >KUBBIX cucTeM. K coxkanenuro,
B OJTHOW IyOJMKAIMA HEBO3MOXKHO OXBAaTHTh BCE ACIEKTHI HBOJIOIMOHHOIO Mporpecca Jaxe
B TAKOM Y3KOM €ro noHuMaHuu. [103ToMy MHOrue Ba)KHbIE ACHEKThI OCTAHYTCS 3a paMKaMu
oOcyxaeHus (yCIOKHEHUE COOOIIECTB, SKOCUCTEM, OHOC(hEepsl B IIEIOM U MHOTOE JIPYroe).
Peub noitaeT ToabKO O Mporpecce Ha ypoBHE OPTraHU3MOB.

Kak n3mepuTh CJI0KHOCTH OPraHu3Ma

Yro xe Takoe kuBOW opraHuzMm? /Ui HamMX Leaed MOKHO CXEMaTU4HO IPEICTAaBUTh
OpraHu3M B BHJI€ pPa3BETBIEHHOW ceTH U3 (YHKUUOHAJIBHBIX JJIEMEHTOB U UX
B3aMMOJICCTBHM.

Jlydyiie Bcero 3TO 3aMETHO Ha YpPOBHE KIIETKH, KOTOpasi 00JiaJjaeT TaK Ha3bIBaeMOM
PEryJIsITOpHO-METab0JIMYECKON CeThl0, JCHCTBYIOIEH Ha JBYX OCHOBHBIX YPOBHSX.
Ha nepBoMm ypoBHE — XUMHUYECKHE BEUIECTBA, MOHBI U MOJIEKYJIbI (KaK COBCEM MEJIKUE, TaK U
OTPOMHBIE MOJIEKYJIBI OMOMOJIMMEPOB), a TAKKE XUMHUECKUE PEaKIMH, B KOTOPHIX BEIECTBA
nmpeBpamaroTcs Apyr B apyra. llomaeisroniee OOJNBIIMHCTBO XUMHUYECKHX —PEAKITHI
KaTalIM3UPYIOT (CTUMYIHPYIOT) CHelUuanbHble OelKkr — (epMeHTH. DTO MeTabonuyeckas
ceTh, UIM cucTeMa oOMeHa BemlecTB. Ha Bropom (Oosiee BBICOKOM) YpPOBHE HaXOJISATCS
peryastTopusle cBsi3u U 3dekTsl. Croga OTHOCATCS OENKU ellle OAHOTO BUJa — PELENnTOopHl,
KOTOpBIE pearupyroT Ha OINpeAesieHHbIe BHEIIHUE WIM BHYTPEHHHE (aKTOphl M IEpenaroT
XMMHUYECKHE CHUTHAJbl, BIMsAONME Ha pabory npyrux OenkxoB. OcoOyioo rpynmy
PEryIATOPHBIX OEJIKOB COCTaBISIOT TaK Ha3blBaeMble (DaKTOPbI TPAHCKPUIILUU U JApPYTUe
CHEeMATU3UPOBAHHBIEC OEIIKH, PETYIUPYIOIINE PAa3IMUHbIC 3TAIbl CYNTHIBAHUS T€HETUYECKOTO
KoJia ¥ cuHTe3a OenkoB. CkaxkeM, peuenTop A pearpyer Ha CBET U CUHTE3UPYET CUTHAIbHOE
BemiecTBo b, akTuBH3Mpyrolee BBIpaOOTKY (akTopa TpaHCKpUIIUMH B, KOTOpHIA B CBOIO
ouepep NpuKpersiercs K onpeaeneHHoMy yyactky JIHK u Bkirouaer nponecc cunThiBaHUS
rena I, B pe3ynbrate uero cuaresupyercs pepment /I, karanusupyronmii peakuuto E, B xone
KOTOpoH cuHTe3upyercss BeniectBo K. B urTore mnomydaercs, 4ro Ha CBETy KIIETKa
CUHTE3UpYET BelecTBO JK, a B TEMHOTE — HET.

DT0 mpuMep PErynaTopHOro 3Ppdexra, KOTOPhIH «CO3HATENBHOY» MOIEPKUBACTCS KIETKOM
U s pealr3alid KOTOPOro y Hee MMEIOTCS ClielualibHble TeHbl W Oenku. Ho mommmo
«TJIaBHBIX» PETYIATOPHBIX CBsI3e€l €CTh U MHOKECTBO MOOOYHBIX, BTOPOCTENEHHBIX. Jleno B
TOM, YTO, KaK XOPOIIIO MU3BECTHO, JIF00ass XUMUYecKasi peakius (1 BooOIIe 1000 mporiecc,
MIPOUCXOJSIINI B KJIETKE) MEHSAET €€ BHYTPEHHIOI cpely U B KOHEYHOM CYETE BIIHUSET
Ha 6ce TOCNEAYIONME poLecchl. B )KUBBIX cucTeMax 6cé cesazano co écem. Hampumep, koraa
OJTHOKJIETOYHAsI BOJOPOCIH OCYHIECTBIIAET (POTOCHHTES, TJIaBHBINA Pe3ylbTaT 3TOr0 Mpolecca
COCTOUT B TPEOOPa30BaHUHM HPHEPTUU CBETA B JHEPIHI0 XMMUYECKHX CBS3€H M CHHTE3€
OpraHMYECKHX BEIIECTB M3 HeopraHnnyeckux. Ho mpomecc compoBOXKAaeTcs eme U Maccou
«000uHBIX» 3] QexToB. B "acTHOCTH, B pe3ynbTaTe H3BATHS U3 OKPYKAIOMIEH Cpeibl
YIJIEKUCIIOTrO ra3a yBeNIMYUBAETCs MoKa3aTellb KUCIOTHOCTH (pH) cpensl, 4TO, €CTECTBEHHO,
CKa3bIBa€TCs Ha BCEX Ipoleccax, IPOUCXOIAIIUX B KIETKE.
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B xozxe sBomonnu m000# U3 TaKUX MOOOYHBIX PETYIATOPHBIX IPHEKTOB MOXKET OBITH
BBIJICJICH, YCWICH U 3aKperuieH (HarmpuMep, MOKET MOSIBUTHCS HOBBIN CIIEIMAIM3HPOBAHHBIN
0eNoK, yCWIMBAIOIIMKM HaHHBIM A(PQEKT, KOTOPBIH B pe3yapTare IepecTaHeT ObITh
MMOOOYHBIM).

Koneuno, 310 mnume camoe oOmiee NpeacTaBlIeHUE 00 YCTPOMCTBE PpEryisiTOpHO-
MeTa0OIMYEeCKOW CeTH, COCTABIIAIONICH OCHOBY OO0 >KMBOW CHUCTEMBI, KOTOPYIO, CTajo
OBITb, MOXKHO TPYOO OXapaKTEPHU30BaTh BHIIOIHIEMBIMHU €10 «(DYHKIHAMU» (B TAKOM MOJIXO0/1€
TJIaBHAsI POJIb OTBOJUTCS (pepMEHTaM) U «PeryasiTOpHBIMH 3pdexTamu» (IIpH UX OMUCAHUU
[JIaBHYIO POJIb UTPAIOT PETYIIATOPHBIE OEIIKN).

Ecau cpaBHUTH JXHBYIO CHCTEMY C KOMIBIOTEPHOW MPOTPAMMON, TO MOXHO YIOJOOHTH
«yHKIIMM» orepaTopaM, KOTOpbIe MPOU3BOJAT KaKUe-TO KOHKPETHBIE NEHCTBUS C TaHHBIMH,
T. €. OCYIIECTBJISIOT TpeoOpa3oBaHUE JAHHBIX (HAMpUMEp, ONEpaTophl NMPHUCBAWBaHUA), a
«peryasTopabie 3((EeKTh» NMPH TAKOH aHAJIOrMHU COOTBETCTBYIOT OIEpaTOpaM YCIOBHOTO
nepexoia, KOTOpble B 3aBHCHUMOCTH OT OINPEICNICHHBIX YCIOBUN «BKIIOYAIOT» WIIU
«BBIKITIOYAIOT» (PETYIUPYIOT) ICUCTBUS OTIEPATOPOB (MU «DYHKITUI).

Hcxoast U3 3TOr0 MOXKHO TOMNBITAThCS OMpPENEIUTb, YTO K€ CledyeT TOHHUMAaTh IOJ
YCIIOKHEHHUEM XHBOW cuctembl. Ilog ycnmokHeHuneM OyleM NMOHUMATh yBEIMUYCHHE YHCIIA
Pa3HOPOAHBIX AJIEMEHTOB PETYISTOPHO-META00INYECKOW ceTH. VIHBIMM CIOBaMH, 3TO WIH
MOSIBICHNE HOBOM «(QYHKIIMW» — HOBOTO (epMEHTa, KOTOPBIA KaTaIM3UPYET KaKyk-TO
PEaKInIo, WIH MOSBICHHE HOBOTO IIOAEPKUBAEMOT0» PEryasTopHOro s¢dexTa.

Pa3HbIil CMBICJ BOJIOLUH HA PA3HBIX dTanax

Kak >xe peajibHO IPOMCXOIUIIO B 3BOJIIOLUH YCIOKHEHUE OPraHU3MOB?

[NaneonTomornyeckas JIETOMUCh — STO TMTAHTCKUA MAaCCUB JaHHBIX, KOTOPBIH B paMKax
OJTHOM MyOIMKauu a0COIIOTHO HEBO3MOXKHO OXBaTUTh BO Bcex AeTaisx. [IoaToMy st ToIbKO
HaMeuy caMble TJIaBHBIC PYOEIKH U ITAITBL.

Kak u3BecTHO, Bo3pacT 3eMiIH cOCTaBiIsIeT OKOJI0 4,5 MIIpJ JIET, HO, K COXKAJICHUIO, TIEPBbIE
700 MTH JIeT ee CYIIeCTBOBAaHWS HE OCTABWJIM HaM HHKAKAX MaJCOHTOJIOTHUECKUX
CBHUJIETENLCTB, MO0 MpHUMEpHO 3,8 MJIpA JIeT Ha3aja MepBUYHas Kopa ObLia paspylieHa U
neperyiaBjieHa B MaHTUW. Tak 4TO camble JpPEBHUE COXPAHMBILIUECS OCAJOUYHBIE IMOPOABI
UMEIOT Bo3pacT He 6onee 3,8 mupa siet. Ho camoe yauBUTENbHOE 3aKIIOYACTCs B TOM, YTO
Jake B TaKHX TOPOJax yKe MPUCYTCTBYIOT HECOMHEHHBIC MPHU3HAKH JKU3HU. A B 00pa3max
MOpOJT BO3pacToM 10 3,5 MApJ JIET YK€ JOCTOBEPHO OOHApY>KEHBI HCKOMAeMble OCTATKU
OakTepuH.

IIpoxapuotsl. [Toka MbI HE MOXEM TOYHO JATUPOBATH HM MOMEHTA MOSBJICHHUS KU3HU, HH
MOMEHTa TMOSBJICHHSI TMEPBHIX HACTOALIMX KJIETOK. SICHO IuIb, YTO U TO, M Jpyroe
npousonuio B nepBeie 700— 1000 miH neT cymiecTBOBaHHS 3eMIIU. 3aTO MBI C BBICOKOM
JI0Jiel YBEPEHHOCTH MOYEM CKa3aTh, YTO BO BTOPOI MUJLTHAP]L JIET 36MHOT'O CYILIECTBOBAHUS
(3,8-2,7 muipn et Hazan) Owocdepa Oblaa CIUIONIb MPOKAPUOTHOW. MHBIMH cliOBamH,
CYIIECTBOBAJIM TOJIBKO OAKTEPUN — OJHOKIIETOUHBIE OPTraHU3MBbI, HE UMEBIIHE SIpa.

IIporpecc B Takoil Oumocdepe COCTOAT TNPEUMYILIECTBEHHO B TOSBICHUU HOBbIX
«hyHKyuly, T. €. BOSHUKHOBEHUH HOBBIX ()EpPMEHTOB, IaBABIINX HAYATIO HOBBIM XHMHUYECKHM
peakuusM. PerynatopHble k€ CHUCTEMBbl MPOKAPHOT H3-32 OCOOCHHOCTEH HX CTPOCHHS
HE MOTJIM Pa3BUTHCS JANBIIE CAMOTO IPUMHUTHBHOTO, HAYAIBHOTO YPOBHS.

Caenpbl 1peBHe JKU3HU

Hckonaemble OpraHu3Mbl BCTPEUYAIOTCS B OCHOBHOM B OCaJOYHBIX IOPOJAAX, HO camble
JIPEBHHE U3 U3BECTHBIX 0CaA04YHBIX Topo (hopmanus Minrya B ['pennannnm) umMeroT BO3pacT
okoyo 3,8 mipn net. M B HUX yxke ecTh cienbl sku3HU. [IpaBna, He COBCEM MOHATHO, KaKOM:
nepBoHavdaibHOM PHK-xku3HM nnm yxxe coBpemennoi JIHK-6enkoBoit. DT ciienbl — YHCTO
XMMHUYECKHE, CBA3aHHbBIE C U30TOMHBIM COCTABOM YIJIEPOJa.

3apoxnenue PHK-Mupa HekoTOpbIe crienuamucThl OTHOCAT K MPOMEXYTKYy 4,3—3,8 Mupna
JIET Ha3az.
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JykapuoThl. [lepBblil Benuuaiiimii mepesioM B SBOJIOIHH KU3HU MPOU3OIIEN MPHMEPHO
2 MIIpA JIET Ha3aJl, KOT/Ia MOSIBIIIUCH MEPBBIE DYKAapHUOTHI. [ JTaBHOE WX OTJIMYHE OT MPOKAPHOT
(OakTepuii) COCTOUT B TOM, YTO y HUX 00pa30BalIOCh KIETOYHOE AP0, K TEM CaMbIM 00J1aCTh
aKTUBHOTO OOMEHa BEIIeCTB (IUTOIIa3Ma) OTEIUIach OT 00JIaCTH XPAaHEHHUS, CUNTHIBAHUS U
pEryNlMd T€HOMA. DTO OTKPHUIO BO3MOXKHOCTH IS Pa3BUTHS CIOKHBIX PETYISATOPHBIX
CUCTEM.

[MocneacTBust 3TOr0 COOBITUSI OBUIM KOJIOCCANBHBIMHU. B KOpHE HM3MEHWICS XapakTep U
CMBICJT 3BOJIIOIIMOHHOTO Tporpecca. HoBwie «hyHKIuH» (HepMEHTHI U METa0OJIUYECKHE
MyTH) OTHBIHE TIepecTaln OBITh €ro conepxkaHueMm. lIporpecc OTHBIHE COCTOST B
TIOSIBJICHUU HOBBIX pe2ynsamopHbulX 3¢ gexmos.

PazButue CIoXKHBIX PETYISATOPHBIX CHCTEM IO3BOJIAET 3YKapuOTaM IPU OJHOM M TOM Ke
reHOME B 3aBHCHMOCTH OT YCJIOBUH (hOPMHPOBATH COBEPIIEHHO pa3HbIEe THUIIBI KIETOK.
bakrepun Ha 53TO mNpakTHUYECKH HE COCOOHBIL. FIMeHHO Onarogapsi 3TOMY CBOWCTBY
9yKapUOThl CMOTJIM CTaTh MHOTOKJIETOUHBIMH.

MHoroxeTouHble opranu3Mbl. Kak u3BecTHO, 11000 MHOTOKJIETOYHBIM OpraHu3M
pa3BUBaeTCsS U3 OAHOM KIETKH — siita. SiIo nenuTcs, u JouepHue KICTKH, 00pa3yromIuecs
B pe3yJbTaTe JEJICHUs, OKa3bIBAIOTCS B Pa3HbIX YCIOBUSAX (Pa3HOE IOJIOKEHUE B 3apOJIbIILE,
pa3zHoe OKpY>KEHHUE U, KaK CJeJICTBUEe, — Pa3Hble KOHIIEHTPAllUK BEUIECTB BO BHEIIHEH cpeje,
OKpYy’Karoliel KkiIeTky). B 3aBucuMocT OT yCIOBUM, B KOTOpbIE TMOMAJaeT JJdaHHas
3apo/bIlIeBast KJIeTKa, B Heil BKIIIOYAIOTCS T€ WJIM MHBIE TPYIIbI TeHOB. B pe3ynbrate pa3Hbie
3apO/BIIIEBbIE KIETKH Pa3BUBAIOTCS MO-Pa3HOMY, M W3 HHUX OOpa3yloTCs pa3Hble TKaHU U
opranbl. Takum o0pa3om, eciu paccMaTpuBaTh MHOTOKJIETOUHBIM OpraHu3M MMEHHO B XOJ€
OHTOT€HE3a, KaK npocpammy UHOUBUOYANbHO20 pa3sumus (A UMEHHO TaK W CIEOyeT €ro

paccMaTpuBaTh, TOBOPsl 00 HBOJIOLUH, — BeAb 3BOJIOLHMOHUPYIOT KaK pa3 OHTOI€HE3bI,
a He B3pOoCible 0cO0M), OKa3pIBaeTCs, YTO BCE PAa3HOOOpa3ue CTPOCHUS MHOTOKJIETOYHBIX
OpPTraHu3MOB (bakTHuecku CBOJUTCS K OTIPEICIIEHHBIM pecyiamopHbIM

apexmam (orepaTopaM YCIOBHBIX MEPEXOIOB), BKIIFOUYSHHBIM B IPOTPaAMMY Pa3BHUTHSI.

Urak, mnporpecc 3ykapuoT (M OCOOEHHO MHOTOKIETOYHBIX) COCTOSUI B TMOSIBICHUU
HE HOBBIX «(pyHKIMI» (hepMeHTOB), Kak y OakTepuil, a HOBBIX PETYISATOPHBIX 3(deKToB.
N u3 storo rte3uca yxe BBIBOJUTCA KaK CIEICTBHE XapaKTep YCJIOXKHEHHUS CTPOEHUs
B3poCIbIX opranu3moB. Hampumep, Obu1 opranusm ¢ 10 mapamu oguHakoBbiX HOT. Ecnum y
HEro MOSIBATCS €lle JBE Mapbl TAKMX K€ HOT, 3TO HEJb3sl CUUTATh YCIOKHEHUEM CTPOEHUS
OpraHn3Ma — HUKAaKOH HOBOW PEryJISITOPHOM CBA3U HE MOSBWIOCH. Bce MpOCTO CBENOCH K
HEKOTOpPOM HOBOM «pelaKkLMMW» OIPEAEIECHUs CTaporo orneparopa YCJIOBHOTO IEPEXOJa.
Omneparop tumna «popMupoBaTh HOTH, MOKAa X HE cTaHeT 10 mapy, 3aMEeHUJICS ONepaTopoM
«(hopMupoBaTh HOTH, NOKa UX He ctaHeT 12 map». Ho BOT ecnm mepBas mapa HOT' y 3TOrO
OpraHu3Ma cTaja OTJINYaThCsl OT OCTAJIBHBIX, CKa)KEM, HAJTMYUEM JIOTIOJIHUTEIBHOIO KOTOTKa,
TO 3TO YX€ MPOTPECC, MOCKOJIBKY ATO 3HAUUT, UTO B IPOrpaMMeE OHTOTE€HE3a MOSIBUJICS] HOBBII
OIepaTop YCJIOBHOTO NEpexoja THIA «ECIU S — 3a4aTOK HOTM MEpBOMl Maphl, TO CIEAYEeT
(hopMHUPOBATH JONOIHUTEIBHBIA KOTOTOKY.

OTOT BTOPOW 3Tall 3BOJIIOLMH, KOTJAa MPOrPEecc COCTOSI B YCIOXKHEHUHU PETYNIATOPHBIX
3¢ dEeKTOB, IPOIOIIKAIICS 10 MOMEHTA MOSBIICHUS YEJIOBEKA PA3yMHOTO.

CoBpemennblii  3Tan. Ha HpiHemHeM — (TpeTheM)  OSTame  ABOJNIOIMKA  TPOTpPecc
CKOHLIEHTPUPOBAJICS y’Ke HE B 00JIaCTH PEerysisillui reHOMa, a B COLIMOKYIbTYpHOU cepe. S
HE CTaHy MOJPOOHO OCTaHABIMBATHCS HAa XapaKTEPUCTUKE MPOrpecca YeJoBeuecTBa. 3ameuy
JMIIb, YTO 3[€Ch HAJUIIO SIBHAsI MPEEMCTBEHHOCTh, NOO pa3yM (MM co3HaHHE) (HaKTUUECKU
MIPEICTABISIOT COOO0M PEryIaTOPHYIO CUCTEMY BBICILIEIO YPOBHSI.

XPpoHoJ10rHsl IBOJTIOIMA

WNTak, MOXHO BBIIEIUTh TPU OCHOBHBIX 3Tala 3BOJIOLMH, KaXIbId U3 KOTOPBIX
XapaKTepU3yeTCs CBOUMM COJIEpKaHUEM (HaIpaBI€HHOCTHIO) 3BOIIOLUU:

1. TIlporpeccuBHas »Bomtouus Ouoxumuyeckux Qynkumii. [IpokapuoTtHas Ouocdepa.
Pa3BuBaeTcs OMOXUMUSI OPraHU3MOB.
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2. IlporpeccuBHas 5BOMIONMS peryasuuu (ympaBieHus) GyHKUMHA. OykapuoTHas
6uocdepa. PazBuBaercs mopdosnorus (CTpoeHHE) OPraHU3MOB.

3. llporpeccuBHast 3BOJIOLMUS  CO3HAHMSA, WIM  peryasuuu  perymsuuid  (?!).
AnTtponocepa. PazBuBarorcs cOMOKYJIbTYPHBIC CUCTEMBI.

OcHOBHBIE 0CO0EHHOCTH IBOJIIOIIMOHHOT0 Mporpecca

[ToMrMo OTMEuUEHHOW MepUOAM3AIMK 3BOJIOIMOHHOTO Iporpecca oOpamaroT Ha ceds
BHUMAaHHE €IIe€ HECKOJBKO €r0 BaXHEUIIMX OCOOCHHOCTEH, BBIABISEMBIX, B YACTHOCTH, W3
aHaJIM3a MaJCOHTOJIOTNYECKUX JaHHBIX:

1. Hosple, Oonee CIOXKHO YCTPOCHHBIE OPTraHMU3MbI OOBIYHO HE BBITECHAIOT U
HE 3aMeIIal0T CBOUX MPUMUTHBHBIX MpeAKoB. [IpocThie Gpopmbl IPOAOIKAIOT CYIIECTBOBATh
BMECTE CO CJIOKHBIMH — IPOUCXOIUT HAKONIeHue B OMOTe BCe 0OJIee CIOXKHBIX OpraHU3MOB
1 001l pocT pa3HOOOPa3us )KU3HH (TaK, OaKTepUaIbHBIA MUP MPOJIOJDKAET CYIIECTBOBATH U
MPOIBETATH MO CEH JCHb BMECTE C TOpa30 0oJiee CI0KHO YCTPOSHHBIMH 3YKapUOTHIESCKIMHU
OpraHu3MamHu).

2. OpnHako mocie KpymHeHmx apoMopdo30B (Mepexo 0B Ha 0ojiee BHICOKHI YPOBCHB
OpraHH3aIuH) AaTbHEHIINI YBOTIOLMOHHBIN MPOrpecc KOHICHTPUPYETCS MPEUMYIIIECTBEHHO
B HOBOM ILIacTe OHMOTHI, COCTOSIIIEM M3 0OOJiee CIOKHBIX OpraHu3MoB. Tak, ¢ MOSBICHHEM
9YKapHOT MPOTPECCUBHAS HBOJIONMS OaKTepUH MPAKTUYECKH NMPEKPATUIaCh — HEKOTOpbIE
OaKTepuH CYIIECTBYIOT TIO Ceil JieHb ¢ ApXeHcKoil 3pel (0e3 mamoro 3 Mip[ JieT) MOYTH B
HEU3MEHHOM BHJAe. ECTb Takke Cepbe3Hble OCHOBAaHMS I0JaraTb, YTO C IIOSBJICHUEM
YyeJloBeKa MpekpaTuiach (WM, M0 KpalHEell Mepe, Cephe3HO 3aMeUINiIach) MPOTrpeccCUBHAs
SBOJIIOLMA )KUBOTHBIX U PACTECHUH.

3. Tperbst 0COOEHHOCTH CBsI3aHAa CO BTOPOM: MPOCIIEKUBACTCS 00MIast 3aKOHOMEPHOCTb,
COCTOSAIIIAsl B TOM, YTO 4YEM CIJIOKHEE YCTPOEH OpraHM3M, TEM BBILUIE BEPOSTHOCTH €O
JaNbHEWIIETo yCIOXKHEHUs. B 3ToM cMbIcie HBOJIOLMOHHBINA IMpOrpecc, MOX0XKe, HIET C
YCKOpPEHUEM.

4. TlporpeccuBHOE yCIOKHEHHE — JOBOJBHO PEIKOE IBOJIOLMOHHOE coObITHE. YacToTa
TaKUX COOBITUN HA MHOTO TIOPSIIKOB HIDKE, YeM 4acToTa Mpeodpa3oBaHU, MPOUCXOISAIINX Ha
OJIHOM U TOM K€ YPOBHE CJIOHOCTHU WJIN C TOHWKEHUEM 3TOTO YPOBHS, T. €. C YIIPOLLEHUEM.

Bo3Mo:keH JiM CIOHTAHHBIN MPOrpece KUBbIX CUCTEM?

[IporpeccuBHBII XapakTep 3BOJIOLUU MOPOXKIAET MHOKECTBO BOIPOocoB. OCOOEHHO YacTo
YIOMHUHAETCS TAKOW: BO3MOKEH JIM CaMOITPOU3BOJIBHBIN MTPOTPECC, €CIU B HEXKUBON MPUPOJIE
MBI BUJIUM, YTO «CaMmoO c000i1» Bce OOBIYHO TOJBKO pa3pyIIaeTcsl U YIMPOIIAETCs, HO MOYTH
HUKOI'J1a HE YCIOXKHSIETCS?

CaMonpou3BOJIbHOE YCIOXHEHHE CHUCTEM, KaK CUMTAJIOCh paHbLIE, MPOTUBOPEUUT
BTOpPOMY Hayally TEPMOJMHAMUKUA — 3aKOHY pOCTAa SHTPONUHU (CaMOIPOU3BOJIBHO PacTET
TOJIBKO Xa0C, HO HE OPraHW30BaHHOCTH). OAHAKO M3BECTHBIH (PU3MK W XUMHK, OJUH U3
OCHOBOIIOJIO)KHUKOB TEPMOJAMHAMUKH HEPAaBHOBECHBIX CHCTEM UM HOOENEBCKUU Jiaypear
. P. IlpuroxuH 1mokasal, 4yTO B OMPEACIEHHBIX YCIOBUSAX (B OTKPBITBIX HEPABHOBECHBIX
CUCTEMaX C TIIOCTOSIHHBIM IIOCTYIUICHMEM BEIIeCTBA M HHEPrud HU3BHE) BO3MOXKHA
camMOOpraHu3anus — o0pa3oBaHHE «IOpsAKa U3 Xaocay, T. €. MPOrpecc B TOM MOHMMaHUH,
KOTOpBI MPHUHAT B 3TOM craThe. [IpuMepoM MOXKET CiIykHUTh 00pa3OBaHHE MPaBUIIBHBIX
LIECTUYTOJIbHBIX KOHBEKTUBHBIX SIUE€EK IIPU HATPEBAHUU HEKOTOPBIX BA3KUX KUIAKOCTEH.

bnaronapst otkpbeiTusaM [IpurokrHa mporpeccuBHas HBOIOLMS IIEpPECTaa MPOTUBOPEUUTh
3aKOHaM MPHUPOJIbI U OCHOBAM MaTEPUATMCTUUECKOr0 MUPOBO33peHus. Ocoboe 3HaYeHUE OHU
UMENIM JUIs TOHMMAaHHUS MpOOJIEMbl 3apOXKIEHUS JKU3HM UM TaKOro SBJICHHS, Kak
KaTAIUTUYECKUE UUKIbL. M3BECTHBl LUKIMYECKHE XHUMHUYECKHE IMPOLECChl, B KOTOPBIX
MPOAYKThI, OOpazyemble Ha OTHEIbHBIX JTamax IMKJIa, CIyKaT KaTajlu3aTopaMu s
nocienyomux 3tanoB. [lonydaercs camMOBOCIPOM3BOASAINASACS, CAMOIOIIEPKUBAIOLIASCS
XUMHUYECKasi CUCTeMa, OT KOTOpOH, BOOOIIe TOBOps, YK€ HENaleKo U [0 CaMbIX
MPUMHUTUBHBIX (DOPM JKU3HHU.
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HoBasi ¢popma ku3nu

HuTepecHblil mpuMep MOXXHO HAWTH B HEJAABHUX OTKPBITHSIX MOJEKYISIPHON OHOJIOTHU U
MeaunuHbBL. Bo3M0OXXHO, COBceM HeTaBHO, OyKBaJIbHO Ha HAIIMX Ija3ax, Ha 3eMiie MOsBUIIACH
HoBas ¢opma ku3HU. Peub umeT O NPecHoBYTHIX NpUOHAX (MH(PEKIMOHHBIX areHTax
OETKOBON TPUPOABI, BBHI3BIBAIOIINX MOPAKEHHE T'OJOBHOTO MO3ra — JHIE(aIonaTuio — y
Jarofeil U JKUBOTHBIX). M3HawuanpHO 3TO OBUIM HOpMaibHbIE OEJNKH, MPHUCYTCTBYIOIIHME B
HEPBHBIX KJIETKaX MiIEKONUTAOMUX. OHU BBIIOJIHSIN KaKyl0-TO CBOIO POJIb M HE IIPUBJIEKAIN
BHUMaHMS y4eHbIX. Ho omHax el (moxoske, B mepBoil mosoBuHe XIX Beka), cKkopee BCEro y
KaKOM-TO KOPOBBI, OJJTHA MOJIEKYJIa TAKOTr0o OeJiKa M0 KaKUM-TO COBEPIIEHHO HEU3BECTHBIM U
CIIy4aiflHbIM MPUYMHAM HEMPaBUIBHO «CBEPHYJACH» — BEAb MOJIEKYNBI Oelka, MOociIe TOTro
KaK OHM CHHTE3UPYIOTCS, JOJDKHBI ONPEICICHHBIM 00pa30oM CBEPHYTHCS, CIIOKUTHCS B HEKYIO
ro0yny (M 3Ta MPOCTPAaHCTBEHHAs] KOH(UTryparusi MOJEKYIbl BO MHOTOM OIpeleNsieT ee
cBoiicTBa). M BOT 3Ta MOJIEKy/la NIpHUOHA CBEpPHYJIAach «HEMPABUIBHO» U B pPE3yJbTaTe
COBEpIICHHO CJIy4YailHO mpuoOpesa JABa HOGbIX CBolicmea: YCTOWYMBOCTh K TMpoTea3aM
(pepmeHTaM, KaTAIM3UPYIOIIUM PACHICTIIICHHE OCJIKOB) — HMHBIMU CJIOBAaMH, OpPTaHU3M HE B
CHJIaX 3TOT OEJIOK YHHUTOKUTH; U CIIOCOOHOCTh CTUMYJIHUPOBATh TAKOE K€ HEMpPAaBHIBLHOE
CBOpayMBaHUe APYrux NpuoHoB. U momyuwmiics HeKui KBa3nOpraHM3M HOBOTO THUIIA, YTO-TO
BpOZie BHpYca, TOJIbKO 0Oe3 reHoB! Bemb Oka3amach COBEPLIEHHO HEUCTPEOMMOI: Takoi
«HETIPaBWJIBHO» CBEPHYTBHIH TMPUOH HE IEpeBapuBaeTcs B IKEIydKe, [ONajaer B
nepuepuyecKyr0 HEPBHYIO CHUCTEMY M CJIOBHO IpH LIEHOM peakiuH 3acTaBIseT TaK Ke
CBOpauyMBaThCSl BCE TMPUOHBI B HEPBHBIX KJIETKaX — 3Ta BOJHA «HENPAaBUJIBHOTO
CBOpAuMBaHU» JOXOAUT O MO3ra, TIe «HENpaBWIbHBIN» O€lIOK «0OBOJIAKMBAET» BCE
HEHpOHBI (BeAb OH HEYHUUYTOXKHUM), B pE3YyJIbTaT€ YEro 4eJlOBEK CXOAMT C yMa M BCKOpe
ymupaer. OgHUM U3 Haubosee sIPKUX MPOSBICHUN BO3MOYKHOCTEH MPUOHOB CTall TOT CaMBbIi
ryouatelii sH1EePATUT («KOpPOBbE OEIIEHCTBO»), KOTOPBIA HE TaK JIAaBHO €1Ba HE YHUUTOXKHI
KMBOTHOBOJICTBO Y MSICHYIO IIPOMBIIIUIEHHOCTD PsAJ1a CTPaH.

UToOBI OCTAHOBUTH TAKOW aBTOKATATMTHUECKUHN (CAaMOYCKOPSFOIIUIACS ) IIUKJI, HEOOXO0IUMO
YHUUTOXKUTBH BCE HENPABUIIBHBIE» IMPHOHBI A0 mocienHero. Ha atom nmpumepe BUAHO, YTO
ABTOKATAIMTUYCCKUA ITUKII MOXET CTaTh CTPAITHOW CHJION: pa3 BO3HUKHYB, OH OyIeT
aKTUBHO BOCIIPOM3BOJUTHECS W TOAJEPKUBATH caM ce0s, U OCTAHOBUTH €ro OKa3bIBaeTcs
OYEHb HENpOCTO. BOT M HarmoMuHaeT OH 3apoJbIll TOM CaMOW TaMHCTBEHHOM <OKU3HEHHOU
CUJIBD», KOTOPYIO YK€ HE Pa3 MbITAINCH IPEACTABUTH ABMKYILEH CUIION 3BOJIOLUH.

Poas PHK B nponcxoxieHuH sKU3HU

[lepBuuHOIl aBTOKAaTAaIUTUYECKON CHCTEMOM, C KOTOpOW Haudajach >XU3Hb Ha 3emiie,
CKOpee Bcero, Morja okazaThcsl KopoTkas mojekyna PHK, cmocoOHas kaTanu3upoBaTh
CHUHTE3 COOCTBEHHbIX Konuil. Bo3HuKIIas aBTOKaTaauTUYeCKas CUCTEMa JI0JKHA Obliia cpasy
BOUpaTh B celsi U Apyrue abuoreHHo cuHTe3upoBaHHbie Molnekynbl PHK — takas PHK (c
MOJIMMEPA3HON aKTUBHOCTHIO) OYAET CHHTE3WPOBATh HE TOJBKO CBOU COOCTBEHHBIC KOIHH,
HO M Komuu Apyrux «cocennux» PHK, KoTopble TeM caMbIM CTaHOBSITCS MaTe€pUaIOM JIJIs
orbopa. M 3mech BHOJHE YMECTHO OTMETUTh, 4YTO, KAk II0Ka3aHO B JIaOOpaTOPHBIX
HKCHEPUMEHTAX, OmbOop U Jaxke Oopvba 3a cyujecmeosanue SIPKO TPOSIBIIIIOTCS  yXKe B
MPOCTEUIINX ABTOKATAIMTUYCCKUX IMKIAX — HauOosee «ynaunbeiey» (3¢hdEKTUBHBIC)
KaTaTUTHYECKHe LUKIBI OBICTPO  «pa3pacTaloTCs» U «BBITECHSIOT» CBOUX MEHEe
3 PEKTUBHBIX «COMEPHUKOBY.

Tak 4To, yuWTBIBas HE TaKk JaBHO OOHapyxkeHHyr crocoOHocTh PHK BBIMONTHATH
pasznuuHble KaTanuTudeckue (pepMeHTatuBHBIC) QYHKIIMU, U3 T0g00HONM nepBuyHoit PHK-
CHUCTEMBI MOT JOBOJIBHO ObICTpO chopMmHupoBaThcsi Tak HasbiBaemblii PHK-opranmsm —
MpEIIIECTBEHHUK >KUBOM KieTku. OToT PHK-opranmsm yxke Mor, «BOBJEKas» B CBOIO
MeTabOJIMYeCKyI0 CeTh CHadajda KOpOTKHE, aTIoToM U 0Oojee JIMHHBIE OEJKH,
COBEPIIICHCTBOBaTh MEXaHM3Mbl CHHTe3a OenkoB Ha ocHoBe PHK-depmenToB, uTo
MOCTENICHHO MPUBENO K (OPMHUPOBAHUIO T€HETHUYECKOTO KOJIa M COBPEMEHHBIX MEXaHH3MOB
cuHTe3a Oenka.
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IBOJIIOLMIO HE CBECTH K TEOPHH BEePOSITHOCTEM

OnHO M3 XapaKTepHBIX BO3PAKEHUN NPOTUB KJIACCUYECKOW TEOPUH BOJIOLUU COCTOUT B
TOM, YTO CO3JaHHE JIIOOOTr0 CJIOXKHOTO 3JIEMEHTa — HalpUMep, HOBOro (epMeHTa — B
pe3yibTaTe HAKOIUIEHWs CiydallHbIX MyTalMid (ciaydailHoro mepebopa BapHaHTOB)
HEBO3MOXHO C TOYKH 3PCHHS TEOPUU BEpOSITHOCTEH. THUMHMYHBIN «()YHKINOHATIBHBII OeI0K
COCTOUT M3 HECKOJBKMX COTEH KOMOMHALMN aMUHOKUCIOT (OCHOBHBIX aMHHOKMCIIOT BCETO
20). 3Ha4uT, pacCy)KAAr0T KPEalMOHUCTHI, YTOOBI METOJIOM CIIy4aifHOTO mepedopa MOJyIuTh
«(yHKIMOHANBHBIN» Oenok u3 xors Obl 100 aMHHOKMCIOT, HYXHO IepeOpaTb CTOJBKO
BApUAHTOB, YTO HA ATO HE XBAaTUT BCErO BPEMEHU CYIIECTBOBaHUs BcesneHHON. BeposTHOCTD
ciyyaiiHoM camocOopku pabouero Oesnka CpaBHUBAIOT C BEPOSITHOCTBIO CaMOCOOPKH, CKAXKEM,
caMoJIeTa U3 Mycopa B Pe3y/bTaTe IPOXOKACHHS CMEpYa IO TOPOACKON CBAJIKE.

B uem xe npuHIuMnuanbHas omuoKa B 3TUX paccyxaeHusx? Ha camom nene ommOoK TyT
MHOro. OnlHa U3 OCHOBHBIX COCTOMT B CJIEYIOLIEM: IPOrPECCUBHBIE 3BOJIIOLUOHHBIE
peoOpa3oBaHUs — BOBCE HE pe3yibTaT rnepedopa BceX BO3MOXKHBIX BapuaHTOB. OOBIUHO BO
BCEX INpeoOpa3oBaHUSAX B KHUBBIX CUCTEMAX WCIOJB3YETCsl OJIOUHBIN, WJIM MOJYJIbHBIMH,
npuHiun coopku. Kak yxe He pa3 oTMeuanoch, emie 10 HOSABICHHS JKU3HH, B XOe
a0MOreHHOIr0 CUHTE3a, U3 aMUHOKHCIIOT BIIOJIHE MOTIJIU C()OPMUPOBATHCS KOPOTKHUE OEIKOBBIE
MOJIEKYJIbI, IPEACTABISIOIINE COOON CiyyaiiHble KOMOMHAIIMY aMHUHOKUCIIOT. OKa3aaock, 4To
y)K€ Takue KOpOTKHEe OenKu 00safaroT ciladbIMU KaTaJMTUYECKUMH CBOMCTBaMH, MpUYEM
CBOWCTBA 3TU Pa3HbIe Y Pa3HbIX MOJEKYJ. boibiue, cioxHble, «HACTOSIINE)» OeNKU (Tpu4eM
BCE UX BUJbl — BCE TaK Ha3bIBa€Mble CEMENCTBA O€IKOB, MPUCYTCTBYIOIIHNE B KJIETKE) MOTIIN
chopMHpOBATHCS KaK KOMOMHAIIMM U3 OJHOW— JBYX COTE€H TAKMX CPAaBHUTEIBHO KOPOTKHX
KycoukoB(0s10k0B). CyJisl 110 CTPYKTYpEe U3BECTHBIX OE€JIKOB, HMEHHO TaK B MPUPOIE €0 U
00cTosLII0.

CumoOuo3

Bio4HbI TpUHIKIT COOPKU CIOKHBIX CUCTEM M3 MPOCTHIX SPKO MPOSBIISAETCS B (peHOMEHE
cuMOuno3a. Yxe roBOpwoCh O MOSBICHUU 3YKapUOT Kak 00 OJHOM M3 JBYX Ba)KHEMIIMX
9BOJIIOLIMOHHBIX COOBITUH 32 BCIO HMCTOPHMIO JKM3HU. Tak BOT, 3yKapuOTHYEeCKas KIIETKa
BO3HMKJIa B pe3yJbTaTe CUMOMO3a HECKOJIBKUX Pa3HbIX BHJIOB NMPOKAPUOT — OakTepuid. OTH
OakTepuM CHayaja JIOJIT0  CYIIECTBOBAJIM KAaK  KOMIIOHEHTbl ~ MHTETPUPOBAHHOTO
OakTepuanpHoro coodbmectsa. Ilocine Toro kak MeXxay HUMH YCTaHOBMIJIACh YCTOMUYMBas
CUCTEMa B3aUMOJICHCTBUN M B3aUMHOW KOOpJUHAIIMM, ATH OAaKTEpUH CIWINCHh B E€AUHBIN
OpraHu3M, KOTOPBIA U CTaJl IIEPBOU JyKaPUOTHUUECKOU KIIETKOM.

CumO103, BO3MOXKHO, CHITPall O0JIBILIYIO POJIb U B APYTUX MPOTPECCUBHBIX 3BOTIOIUOHHBIX
npeobpazoBanusax. Camble U3BECTHbBIE IPUMEPHI: KOPAJUIbL, IUIIAMHUKY, KBAYHbIE, TEPMUTHI.
SBnenuss cumOu03a uUrpanu OONBIIYIO POJIb U B JIPYTUX CiIydasix apomMop¢030B, MyCTh 3TO
IIPOSIBIISTIOCH U HE CTOJIb SIPKO.

IMpeaganTauun

He menee BaxkHa B SBOMIONMM M pOJIb MpeajanTaliMd (CKPBITBIX BO3MOXKHOCTEM K
n3MeHeHusiM). HoBble «)yHKIUM» U peryisiTOpHbIE CBA3M BO3HUKAIOT HE «M3 HUYETO», a U3
TOM OTPOMHOI Macchl BTOPOCTENEHHBIX MM MOOOYHBIX (YHKIMHA M PETyISTOPHBIX CBS3EH,
KOTOpbIe HEM30€KHO MPUCYTCTBYIOT B PETYIATOPHO-META00IMYECKON CETH MPOCTO-HAIPOCTO
B CHJIY CaMOM €€ TIPUPO/IbI.

HoBble reHbl 00bIYHO 00pa3yroTcs B pe3yiabTare IyIUIMKalMW (MyTalUH, B pe3ysbTaTe
KOTOPOM MPOUCXOAMUT YIABOECHHE OTAENIbHBIX YYAaCTKOB) CTapbhlX I'€HOB M IOCIEAYIOLIETO
«PaCcXOXKACHU» UX (PYHKIHUI, KOT/1a OJUH U3 T€HOB COXPAHSAET CTApyI0 OCHOBHYIO ()YHKIIHUIO,
a BTOPOU YCUJIMBAET KaKyIO-TO U3 OBIBIIMX BTOPOCTENEHHBIX (YHKITHM.

Yckopenue nporpecca

B 3axnrodeHne Henb3s HE 3aTPOHYTh OJUH U3 CaMbIX CIIOPHBIX BOIIPOCOB 3BOJIIOLMOHHON
TEOpUU —  ABTOKATAJIUTUYECKUN  (CAMOYCKOPSIIOLIMICS)  XapakTep  3BOJIOLMOHHOIO
mporpecca.
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Kax yxe oTrMeuasoch, NajeoOHTOJOTHYECKasl JIETONUCh CBHUJETENBbCTBYET: YEM CIIOKHEE
OpraHu3M, TEM BBIIIE BEPOATHOCTh TOTO, YTO KAKHUE-TO M3 €ro MOTOMKOB MOTYT CTaTh €IIIe
Oonee cioxHbIMU. MHBIMH cioBaMu, HaONIOJAETCS HEYTO BPOAE CAMOYCKOPEHHs
(aBTOKaTaIM3a) B SBOJIOIMOHHOM Tporpecce. Yem 3TO MOXKET OBITh BBI3BaHO? DTa TeMa
KpailHe cnmabo pa3paboTaHa B COBPEMEHHOW SBOJIIOLMOHHOW TEOPUH, HO OJHO W3
00BsICHEHUH, 10 MHEHHIO aBTOPA, MOTJIO OBl 3aKJIF0YATHCS B CIIEAYIOLIEM.

B xozne sBosony JOHKEH TOCTUTAThCS CBOErO POAA PETYIATOPHBIA KOMIPOMHUCC MEXIY
TpeOOBaHUSIMU  aJaNTHUBHOCTU (CIIOCOOHOCTH IEpecTpauBaTbCsi B COOTBETCTBUU C
W3MEHEHUEM BHEIIHUX YCJIOBHM) M IEJIOCTHOCTH XHBOM cuctembl. IlepBas rpynmna,
ompenensieMas OCOOCHHOCTSIMH B3aMMOOTHOIIICHWH OpraHM3Ma C BHEIIHEH CpeJoH,
CTPEMHUTCS YBEJIMYHUTH DPOJIb BHEIIHUX pErylauuii (4ToObl aJeKBaTHO pearupoBaTh Ha
W3MEHEHHEe YCIIOBHM OKpYyXaromel cpenbl). Bropas rpymnma, AWKTyemas IIEIOCTHOCTHIO
OpraHu3Ma, CTPEMHUTCS YBEJIIMUUTH POJIb BHYTPEHHUX PEryisanuii (4ToObl OT/AETbHBIE YacTH U
(YHKIIUM CIIOKHOM CHCTEMBI, MOAOTHAHHbBIE APYr K APYry, Pa3BUBAJIUCh U JIEWCTBOBAIH
COTJIACOBAHHO).

PykoBoncTBysiCh  COOOpaK€HUSIMH O  BO3MOXKHOCTAX  JOCTHIKEHHMS  YKa3aHHOIO
KOMIIPOMHCCA, MOKHO BBICTPOUTBH CIEIYIOLUIYIO CXEMY, OINpPEACISIONUYI0 HAIpPABICHUE
SBOJIIOIIMM: YCJIOXKHEHHWE —> TpoblieMa TMOAJAepKaHUS IEJIOCTHOCTH —  OOpalieHue
PETYJIATOPHBIX CBSI3€H BHYTpb — MpoOJieMa aJeKBaTHOW peaklMy Ha BHEUIHHE YCIIOBUS —
HE0OXOIMMOCTh (POPMHUPOBAHUSI HOBBIX BHEIIHUX PETYISITOPHBIX CBSI3ed — JanbHeiInee
YCIJIOKHEHUE.

UeM crokHEe OpraHu3M, TeM TpyJaHee oOecreyrBaTh COTJIACOBAHHYIO pabOTy BCEX €ro
yacTel. OTO HEU30€KHO BEAET K pa3BUTHIO «BHYTPEHHUX» PETYJIATOPHBIX CBs3el —
aKTUBHOCTb TE€HOB M «(DYHKIHMOHANBbHBIX» OENKOB BO Bce Oonblieii Mepe OyaeT
PEeTyINpOBAThCA KAKMMH-TO BHYTPEHHUMH (PAKTOpPAMH, a HE TOJBKO HANpPSIMYIO BHEIIHUMHU
ctumynamu. [Iporpeccupytomiee oOpallieHHe PperyIsITOPHBIX CBA3EH «BHYTPBH» Bpoje Obl
BEJIET K TOMY, YTO OpraHM3M Kak Obl «3aMblKaeTcs Ha ce0s», KOHIEHTPUPYETCS Ha CBOEM
BHYTPEHHEM COCTOSIHUHM M CTAHOBHUTCS OoJiee YS3BUMBIM K M3MEHEHHIO BHEIIHUX (PaKTOPOB.
Bo3nukaer KOH(MIMKT MEXAYy HEOOXOIUMOCTBIO MOJAECPKHUBATH IIEIOCTHOCTH CIIOKHOTO
OpraHu3Ma W aJeKBaTHO PEarupoBaTh HA M3MEHEHHsI BHEIIHUX YCIOBUH. DTOT KOH(IUKT
MOXET OBITh pa3pelIcH:

a. (opmupoBaHNEM HOBBIX BHEIIHHUX PETyISTOPHBIX CBS3EH;

b. mnoOBBIICHHEM HE3aBUCHUMOCTH OpPTraHM3Ma OT BHEIIHUX YCIOBHI ITyTEeM MOIICPIKAHUS
BHYTPEHHEI0 TOMeocTa3a (Hampumep, IMOCTOSIHHOM TeMmIepaTypbl Tena), YToObl U3MEHEHHE
BHEIIHUX (DaKTOPOB pexXe MOPOXKAAJ0 MPOTUBOPEUUS C BHYTPEHHHMH IIpoleccamu B
OpraHu3Me;

C. HCKYCCTBEHHBIM CO3JaHHEM WM HAaXOXICHUEM sl ceOs MOAXOIALIUX YCIOBHM
(TepMUTHUKH, THE3/1a, APYTHe >KWIMIIA); aKTUBHOE MepeMelleHHe B MECTa, /i€ YCIOBUS
6osee OiaronpusATHb (MUTPALUs )KUBOTHBIX, [I€PENIETHI ITULIBI).

He BbI3BIBacT COMHEHUH, 4TO JIF0O0H M3 MEPEUHCICHHBIX MyTEH, B CBOIO 04Yepelb, TpedyeT
JaNbHENIIETO YCI0KHEHNUs opranu3Ma. [1epBblii myTh BBOAUT HOBBIE BHELIHHUE PETYIISTOPHBIE
CBSI3U — OYEBHUJHOE YCJIOXHEHHE. BrTopoll myTh TpeOyeT NpOrpecCUBHOIO pPa3BUTHUSA
MeTaboau3Ma, IOKPOBHBIX TKaHEH — 37ech TOXe O0e3 YCIOXKHEHHS BCEeH CHUCTEMbl
He oOoiTHch. TpeTuii myTh NpeArnosnaraeT pa3BUTHE HEPBHOW CHUCTEMBI — pPETyISTOPHOMN
CHUCTEMBI CaMOr'0 BBICOKOT'O YPOBHSI.

B 5310l cxeme MOXHO YCMOTPETh MEXaHHM3M IOJIOKUTEIbHOM OOpaTHON CBS3M:
YCIIO’)KHEHUE CHUCTEMBbl BEAET K KOH(JIMKTY, CHITHE KOTOPOIO BO3MOYKHO TOJBKO ITyTEM
JAJIbHENIIETO yCI0KHEHUA. BO3MOXKHO, B 3TOM ke U KpPOETCS OCHOBHAs IPUYMHA YCKOPEHUs
rporpecca.

A BOT emie 0JHa BO3MOXKHAas 1LIEMOYKAa W3MEHEHUN B XOJI€ SBOJIIOIMM: YCIOXKHEHHE —
MOSIBJICHHME MHO)KECTBA HOBBIX KPEOIOB (He3alIaHUPOBAHHBIX, CIy4ailHBIX OTKJIOHEHHUH OT
HOpPMBI, B YaCTHOCTH, OT HOpPMaJbHOI'O IIpOLECCAa pa3BUTUS OpraHu3Ma) — yrposa
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LEJIOCTHOCTH M KHM3HECTIOCOOHOCTH — HEOOXOJMMOCTh IOSIBICHUS HOBBIX PETYJISTOPHBIX
CBA3CH.

MOXHO OTMETHUTb U €Ille OJUH acmeKT. JIioboe «3neMeHTapHoe yCIoKHEHUE» (TI0sBICHHE
HOBOW PETYJIATOPHOI CBS3HM) aBTOMATHYECKH BEACT K BO3HUKHOBCHHMIO MHOKECTBA HOBBIX
KpPEOJI0B, KOTOpbIE MOTYT MpPOSBUTHCS NpH H3MEeHeHuHW ycnoBuid. Ilomamas B ycnoBus,
Ha KOTOpBIE OHA «HE ObUIAa paccuMTaHa», HOBas CBA3b (BKIIOYCHHAS, KaK YK€ OTMEUaioCh,
B €IMHYIO OOIYIO CETh M BIMAIONIAS B KOHEYHOM HTOI€ HAa BCE IMPOLECCHl B OpPraHU3ME)
MOXET JIaTh pa3jMYHbIE «HETpeaABHICHHBIE» 3(PQeKTh. DTO, € OAHOI CTOPOHBI, HOBEIC
npeajanTallii M HOBBIM «MaTepuasl Ui OTOOpa», C IPYroil — yBEJIWYEHHWE YaCTOTHI
«HETIPEJIBU/ICHHBIX», CIy4YalHBIX OTKJIOHEHWH CTaBUT TOJ Yyrpo3y LEJIOCTHOCTh U
KHU3HECTIOCOOHOCTH cHCcTeMBbl. CIIPaBUTHCS C ATUM MOOOYHBIM YPPEKTOM YCIOKHEHHS 4aCTO
ObIBaeT BO3MOXKHO JIUIIB ITyTeM JaJIbHEHIIEro YCI0KHEHHS (HapuMep, K «3a0apaxiiuBIICii»
PETYIAATOPHOI CBsI3U 100aBIsieTCS HOBasi PETYISATOPHAs CBsI3b, PETYIHPYIONIAs MPEKHION).
Takum oOpazoM, ® TpH TaKOM TOAXOAE TMPOIECC YCIOKHEHHS OKa3bIBACTCS
aBTOKATAIIUTHYECKUM H UAET C YCKOPCHHUEM.

I'EHETUYECKA MOJIEPHU3AIIUA: PASBBEUBAEM MHU®bI O
I'MO.

IManuuH A., HayuHblll COMPYOHUK CEKMOPA MONCKYJIAPHOU IBONIOUUU

Hncmumyma npoonem nepeoauu ungpopmayuu PAH

«IlonynspHas mexanuka» Ne§, 2014

Bo BcesieHHO#i cTpaTtermuyeckoii komnblTepHod urpsl StarCraft BHe3emHasi
paca 3eproB mnpuMedaTeJibHA TeM, YTO HAY4YWJAach YCBaMBaTh TIeHETHYECKHI
MaTepuaJ APyrux OpraHu3sMoB M Npeodpa3oBbIBATH COOCTBEHHbIE IT'e€Hbl, MEHASICh U
aJanTUPYSiCh K HOBBIM YCJOBHSIM. JTa, HA NMePBbIii B3I, (paHTACTHYECKAs] H/Iesl
HAMHOT0 0JIM:Ke K peaJibHbIM BO3MOKHOCTSIM KHBbIX OPraHU3MOB, YeM KaKeTCs.

Cerogust Mbl oueHb MHOTO 3HaeM mnpo JIHK: 3Toii naByxIiierno4yedyHor MoJeKyse
MOCBSIIEHO Oojiee MBYX MUJUTMOHOB HayuHbIX myOnukanui. Monekyny JIHK moxHO
paccMOTpeTh KaK TEKCT, HANMCAHHBINA C MCIOJIh30BaHUEM alipaBUTa W3 YETBIPEX OYKB
(aykneotunoB). COBOKYIMHOCTh BCEX HYKJIEOTHAOB, COCTABISIONIMX XPOMOCOMBI JIFOOOTO
OpraHW3Ma, Ha3bIBaeTCSd TEHOMOM. [€HOM 4YeJOBeKa HACUYMUTHIBACT IPHUMEPHO TpPH
MUJIAapaa «0yKBy.

OtnenpHBIE YYaCTKH TEHOMa TMPEACTABISIOT €000 000COOJICHHBIE TEHBI —
(yHKIIMOHATBHBIE AJIEMEHTHI, KOTOpPhIE Yalle BCETO OTBEYAIOT 33 CMHTE3 KOHKPETHBIX
oenkoB. Y demoBeka okosio 20 000 xoaupyronmx OENKu TeHOB. benku, Kak ¥ MOJICKYJIbI
JIHK, sBngroTCs MOIMMEpamMH, HO COCTOSAT HE U3 HYKJICOTHAOB, a M3 aMHHOKHCIIOT.
«AndaBuT» aMMHOKUCIIOT, BXOJSIINX B COCTaB 0€IKOB, HacuuThiBaeT 20 MoiyieKynl. 3Hast
HYKJICOTHIHYIO TIOCTIEA0BATEILHOCTh T€HA, MOKHO TOYHO OMPEACTUTh AMUHOKUCIOTHYIO
MOCJICJIOBATEIILHOCT O€JIKa, KOTOPBIH OH KoaupyeT. [[eno B TOM, 9TO BCE OPTraHU3MBI
WCTIONIB3YIOT OJIMH U TOT k€ (C HEOONBIIMMHU BapHUallMsIMU) XOPOIIO HW3YYCHHBIN
FeHeTMYECKUH KOJ — IMpaBWJIa COOTBETCTBHS KOJOHOB (TpPO€K HYKJIEOTHIOB)
ONpeCIICHHBIM aMUHOKHCIOTaM. [logoOHasi yHHBEpCaTbHOCTh TO3BOJSET T'eHAM
U3 OIHOTO OpraHu3Ma padboTaTh B IPYrOM OpraHU3ME U IPU ATOM IPOU3BOJUTH TOT ¥KE
caMblii OEIOK.

EcTtecTBeHHas1 HHKEHEPUSA

OnuH 13 OCHOBHBIX METOJOB T'€HHOM HWHXXEHEPUM PACTEHUH  HCHOJB3YyeT
arpo0akTepuu M pa3pabOTaHHBIM UMM MEXaHU3M MOAN(PUKALUU PACTUTEIHHBIX T€HOMOB
(cm. «[IM» Ne 102005). T'ensr oOuTaromux B IOYBE arpoOaKkTepuil KOAUPYIOT
CHeIHalbHble OENKHU, CIOCOOHBIE «IPOTAIIUTh» ompeaeneHHylo Monekyny JHK
B PAaCTUTEJIbHYIO KJIETKY, BCTPOUTH €€ B PACTUTEIbHBII T€HOM U TEM CaMbIM 3aCTaBUTh
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pacTeHHe TMPOU3BOJIUTH HYXKHBIE N OaKTepuW TNHUTATEIbHBbIE BEIIECTBA. YUYCHBIC
MM03aMMCTBOBAJIHM ATy HJICIO U HAIILIU € MPUMEHEHHE, 3aMECHHUB HY)KHBIE OaKTEPHSIM Te€HBI
Ha T€, KOTOpPbIe KOJIUPYIOT OENIKH, HeOOXOIUMBIE B CeIbCKOM Xo3siicTBe. Hampumep, Bt-
TOKCHHBI, KOTOpbIE IIPOM3BOIAT MMouBeHHBIe OakTepun Bacillus thuringiensis, abconroTHo
0e30macHbIe 1711 MJICKOMUTAIONIUX U SJOBUTHIC JIJISI HEKOTOPBIX HACEKOMBIX, WM OCJKH,
MPUAAIONINE PACTCHUIO YCTOMYHUBOCTh K KOHKPETHOMY T€pOUIINTY.

OOmeH reHaMu Ui OaKkTepHil, 1a)ke He POJICTBEHHBIX, — OUYEHBb PACIPOCTPAHECHHOE
sBieHre. MIMeHHO M3-3a 9TOr0 MHUKPOOBI, YCTOWYUBHIE K NEHUIIWUIMHY, TOSBHINCH YK
gyepe3 HeCKOJIBKO JIET TIOCTIe Hadajla €ro MacCOBOTO MPUMEHEHUS, a B HAIIIU JIHU MIpodiieMa
YCTOMYMBOCTU K aHTHOMOTHKAM CTaJjla OJJHOU U3 CaMbIX TPEBOXKHBIX B MEJIUIIUHE.

OT BHpPYCOB K OpraHusmMam

EcrecTBeHHON  «re€HHOM MHXXEHEpHEW» 3aHUMAlOTCsl  HE TOJIBKO  OaKTepuH,
HO U BUPYCHI. B reHOMax MHOTMX OpraHU3MOB, BKJIIOYasl YEJIOBEKA, €CTh TPAHCIIO30HBI —
ObIBIIME BUpPYCHI, KoTOopble JaBHO BcTpowtuch B JIHK xo3smHa M, Kak mnpaBuiio,
HE IIPUHOCS €MY BpPE€Jla, MOT'YT «II€pECKAaKUBATh» C OJJHOTO MECTa B TEHOME Ha JIpyroe.

PetpoBupychl (Takue kak BIY) ymeroT BcTpauBaTh CBOM I€HETHYECKHH MaTepual
MPSIMO B T€HOM 3YKapHOTHYECKUX KIJIETOK (HampuMep, KJIETOK YeJIOBeKa). AJEHOBUPYCHI
HE BCTPAMBAIOT CBOI T'€HETHUYECKYI0 HH(OPMAIMIO B T€HOMBI >KUBOTHBIX M PacTEHUM:
UX FeHbl MOTYT BKJIIOYaThCsl M paboraTh 0€3 ATOro. ODTH U ApYrHe BUPYCHl AKTUBHO
HCIIOJIb3YIOTCS B F€HHOM Tepanuu [UIsl JIEUYEHHUs LEJOro CIEKTpa HacleICTBEHHBIX
3a00JICBaHUH.

Takum 00pa3oM, €CTECTBEHHAs TI'€HHAas WH)XXEHEPUsS OUYeHb LIMPOKO HCIOIb3YeTCs
B [IPUPOJIE€ U UIPAET OTPOMHYIO POJIb B aJanTalil OPraHHU3MOB K OKpYXKarollel cpeje.
Eme BakHee TO, 4TO BCE JKUBBIE OPraHU3MBbI IIOCTOSHHO IOJBEPrarOTCs I'€HETUYECKUM
W3MEHEHUSAM B pe3yjibTaTe CIIydalHbIX MyTauui. M3 3TOro cieayer BaKHBIM BBIBOJ:
10 CYTH, KaXIblii opraHu3M (eciad He CYMTAaTh KJIOHOB) SBISETCS YHUKAJIbHBIM
Y TEHETUYECKH MOAU(PUIIMPOBAHHBIM 10 CPABHEHHUIO CO CBOMMHM MpeAKaMu. Y HEro ecrthb
KaKk HOBblE€ MYTallM¥, TaK M HOBblE KOMOWMHAIIMM CYIIECTBOBABIIMX paHEe BAPHAHTOB
r€HOB — BTEHOME JIo0oro pebeHka OOHApYXKHUBAIOTCA JECSITKH TIE€HETHUECKUX
BapHaHTOB, KOTOPBIX HE OBLJIO HU Y OJJHOTO U3 poauTtesnei. Kpome BOZHUKHOBEHHS HOBBIX
MyTalliuid, B XOJ€ TMOJOBOIO pPa3MHOKEHHUS B KaKOM TIIOKOJICHUHM BO3HHUKAET HOBAas
KOMOMHAIHS YK€ CYIIECTBYIOIINX Y POAUTENCH reHETHUeCKUX BapHAHTOB.

IIpoBepeno B onbiTax

CeronHs akTUBHO oOCy»KAaeTcsi 0€30MacHOCTh MUIIEBBIX MPOIYKTOB, COAEPIKAIIUX
reHeTudyecku MmoauduuupoBanHsle opranusmbl  (I'MO). [Ing npoayKToB T'€HHOM
WHXECHEPUHU, OCYIIECTBISIEMON YEJIIOBEKOM, HAMHOIO JIydllle [OAXOJUT TEPMUH
«TE€HETUYECKH MOJEPHU3UPOBAaHHBIE OPraHU3MbI», TaK KaK I'€HHasl NHKEHEPHUS I103BOJISET
YCKOPUTH T€ MPOLIECCHl TE€HETHUYECKUX U3MEHEHUH, KOTOPbIE CAMOCTOATEIBHO MPOUCXOIAT
B IIPUPOJIE€, U HAIIPABUTh MX B HY)KHOE 4€JOBEKYy pycio. OJHAKO MEXAy MEXaHU3MaMHu
FeHEeTUYECKON MOAEPHU3ALNU U IPUPOJHBIMU IPOIECCAaMU F€HETHYECKONH MOAN(PUKALUU
HET HUKAKUX CYLIECTBEHHBIX Pa3IM4Mii, TOATOMY BIOJIHE OOOCHOBAHHO MOKHO CUHUTATh,
YTO IPOU3BOACTBO I’ M-IIPOAYKTOB MUTaHUS HE HECET AONMOJIHUTEIBHBIX PUCKOB.

Opnako, kak wumo0as Hay4yHas runore3a, Oe3omacHocTh ['MO  Hyxnanack
B DKCIIEPUMCHTAJIBHOM  TIpOBEpKEe.  BONpekM  MHOIOYHMCICHHBIM  YTBEPKICHUSAM
npotuBHUKOB I'MO, 3TOT BOIIpOC OYEHb U OYEHb TLIATEIBHO HCCIENYETCS HE NEPBBIN
necatok  sier. Boarom romy  Bikypuaie Critical reviews in biotechnology 6su1
onyOnukoBaH 0030p mourn 1800 HayyHbIX pa®OT, TMOCBSIIEHHBIX H3YyYCHHIO
6e3onacHocty 'MO 3a nociennue aecsaTh JeT. JIMmb B TpeX HCCIIeIOBAaHUSIX BO3HUKIH
IIOJI03PEHUST O HETATUBHOM BJIMSIHUM TPEX KOHKPETHbIX I'M-cOpTOB, HO 3TH NOAO3pEHUS
HE OIPaBJAJIMCh, EIIE B IBYX CiIydasix ObUla yCTAaHOBJIEHA MMOTEHIMAJIbHAS aJlIIEPreHHOCTb
I'M-coproB. EnMHCTBEHHBI NOATBEPXACHHBIA Clyyail Kacajcs TeHa Opa3smiIbCKOTro
opexa, BcrpauBaemoro B 'M-copt con. CTangapTHas B TaKMX CIIy4dasx IIPOBEPKaA PEAKLUU
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CBIBOPOTKM KpOBHU JIIOJIEH, CTpajaloumx ajuieprueif, Ha Oenox HoBoro I'M-copra,
MOKa3ajia CYyIIECTBOBAaHHE ONACHOCTH, U pa3pabOTUMKH OTKA3aJUCh OT MPOJBHKEHUS
COpTa Ha PBHIHOK.

Kpome Toro, croutr oTAenbHO ymoMsHyTh 0030p 2012 roga, omyOJWKOBaHHBIN
B xypHane Food and Chemical Toxicology, B kortopblii Bouwio 12 mccienoBaHuii
6e3omacHocty  ynotpebienuss ['MO B munly Ha HECKOJNBKHUX — (OT IBYX  JIO ISITH)
IIOKOJICHUAX JKUBOTHBIX M ele 12 ucciiejoBaHui Ha )KMBOTHBIX J0JITOCPOYHOrO (OT Tpex
MecsleB A0 AByx JjeT) norpediaenus MO B numnry. ABTOpsl 0030pa MPHUIUIH K BHIBOAY
00 OTCYTCTBMM  Kakux-1u0o  HeraTuBHbIX  3PpdextoB MO (1o cpaBHEHHIO
C HEMOJIEPHU3UPOBAHHBIMU AHAJIOT'AMH).

CkaHjaajibHble pa3o0adeHust

Bokpyr HeKOTOpbIX paboT, SKOOBI IMOKA3bIBAIOLIMX Bpex OTAeibHbIX ['M-copToB
pacTeHui, BOBHUKAIOT Kypbe3bl. TUNHMUHBINA NIPUMEP, KOTOPBIM OYEHb JIIOOAT MPUBOIUTH
npotuBHUKM ['MO, — »3T0 HamymeBmIas IyOuuKanusi (paHIy3CKOro HcciepoBaTess
Cepanunu B xypuasie Food and Chemical Toxicology, kortopslii yrBepxkaan, yro ['M-
KyKypy3a BBI3bIBAa€T pak MU yBEJIMUEHHE CMEpPTHOCTH Kpbic. B HayuHO#ll cpene pabora
Cepanunu BbI3BaJIa OypHBIE JHUCKYCCHUH, HO HE IOTOMY, YTO MCCIEOBATEIb IMOIYYUII
U ONyOJIMKOBaJI KakKUe-TO YHHUKalbHble JaHHbE. [IpuunmHONW OBLIO TO, YTO C HAY4HOIl
TOUKH 3peHHUs paboTa Oblia BBIOJIHEHA KpaliHe HEOPEXKHO U cojlieprkaja rpyobie OMMOKH,
3aMETHBIE C IIEPBOTO B3IVIAA.

Tem He MeHee mnpexactaBineHHble CepanuHu @ororpaguu  KpbiC € KPYNHBIMU
OITyXOJISIMH ITPOU3BEIM OI'POMHOE BIIEYaTICHHUE Ha OOIECTBEHHOCTh. HecMoTpst Ha TO 4TO
€ro CcTaThsl HE BblIEp)Kaja OOBEKTUBHOM KPUTHKM M ObUla OTO3BaHa U3 KypHaia,
€€ IPOAOJDKAIOT LUTUpoBaTh NpoTUBHUKKM ['MO, KOTOpBIX HaydHas CTOpPOHA BOIpoca
SBHO HE MHTEPECYET, a (hoTorpaduu G0JbHBIX KPBIC A0 CUX MOP MOKA3bIBAIOT C DKPAHOB.

Hayunblii ypoBeHb oOCyXIeHHS MOTeHIUadbHOW omacHoctu [MO B CMU
1 B OOIIECTBE B IIEJIOM MOpakaeT HauWBHOCTHbIO. Ha mpunaBkax Mara3uHOB MOXHO
BCTPETUTh KpaxMmal, cojb U gaxe Boay «06e3 I'MOw». I'MO mnocTossHHO MyTaroT
C KOHCEpBaHTaMH, MNECTUIHMIAM{, CHHTETMUYECKUMU YAOOPEHHUSIMH U MUILEBBIMU
no0aBKaMH, K KOTOPHIM T€HHAs! MH)KEHEPUSI HE UMEET MPSIMOro oTHOIEeHHUs. OT pealbHbIX
npo6sieM 0€30MacHOCTH MHUTAaHUS MOJOOHBIE TUCKYCCHHM YBOJAT B 00JIaCTh CHEKYJISLUN
U TIOJIMEHBI TOHATH.

Kpaxmau u xupb1 6e3 I'MO

CornacHo I'OCT P 51953-2002 «Kpaxman U KpaxMaJIoNpOLyKThD»,
MOIU(UIIMPOBAHHBIMUA ~ HA3bIBAIOT  KpaxMallbl, CBOMCTBA  KOTOPHIX  W3MEHEHBI
(ecTeCTBEHHO, B JIYYIIyI0 CTOPOHY IO CPABHEHHUIO C HATypaJIbHbIM) B PE3yJIbTaTe
(bu3MvYecKol, XUMHUYECKOW, OWOXMMHYECKOM WM KOMOWHHPOBAHHOW OOPabOTKH.
To o HeBeXeCTBY, TO JIM JUII KpPacHOTO CJOBHA OOBbIBaTeNeld dYacTo IyrarooT
«TEHETHYECKH MOAU(HUIIMPOBAHHBIM Kpaxmanom». Ele oauH pacmpOoCTpaHEHHBIA JISI
0e3rpaMOTHBIX JKYPHAJIUCTOB —  «TPAHCTCHHbIE OKHPBI». Tak dYacTo 003BIBAIOT
TPaHCU30MEPHI JKUPHBIX KUCJIOT, WM TPaHCKUPHL. Hu K Kpaxmany, HH K TpaHCXKHpaM
TeHETUYECKHUE METOJIbI ITPSIMOTO OTHOLICHHUST HE UMEIOT.

OmnacHOCTH — HACTOsILI[UE U HeT

Bnpouem, HM 3Ta cTaThs, HU Jpyrue Hay4yHble paOOThl HE MBITAIOTCS JOKa3aTh, YTO
I'MO «abcomtoTHO Oe3onacHb». Ha camom fiesie HM OJIMH MPOAYKT NMUTAHUS HE SIBIISETCS
abcomoTHO Oe30omacHbIM, Benb elle [lapanenbe cka3an 3HaMeHUTYIO0 Gpasy: «Bcé ects s,
Y HUYTO HE JIMIIEHO SJIOBUTOCTH; OJlHA JIMIIb J03a JeJaeT s He3aMeTHbIM». Jlaxe
0oObIYHAA KapTomKa MOKET BBI3BIBATH aJIJICPIrUi0, a MO3CJICHECBIIAA COACPKUT TOKCUYIHBIC
QJIKAJIOU]Ibl — COJIAHUHBI.

MokeT 1 KaK-TO HW3MEHHUTHCS pa60Ta YK€ HMCIOIIUXCA TCHOB PacCTCHUSA
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B pe3ysbTaTe BCTpauBaHUs HOBOro rexa? Jla, MoxeT, HO OT U3MEHEHHH B paboTe T'€HOB
HE 3aCTpaxoBaH HU OJIMH OpraHu3M. MOXeT I B pe3ylbTaTe TE€HHOM WHXEeHepuu
MOSIBUTBCSL  HOBBIM  COPT  pacTeHus, KOTOPBbI  pacHpOCTPaHUTCS  3a Mpeleibl
CEIIbCKOXO3SMCTBEHHBIX YrOAWWA U Kak-TO TMOBIMSET Ha 3Kocuctemy? Teopernuecku
U TAaKO€ BO3MO>KHO, HO M 3TO IPOUCXOAUT B IPUPOJE IMOBCEMECTHO: MOSBISAIOTCS HOBBIE
BUJIbI, SKOCHUCTEMbI MEHSIOTCS, OJHU BHUJIbl BBIMHUPAIOT, IPYrHe 3aHUMAIOT WX MECTO.
OnHako HET OCHOBaHMM MOJIaraTh, YTO F'€HHAs UHKEHEPHS HECET B ceOe JOMOTHUTEIbHbIC
PUCKH UL OKPYXKAroLEend Cpelbl WIK I 340pOBbsS JIFOAEH WM KUBOTHBIX. Ho mpo »tn
pucku noctostHao TpyosT B CMU. TTouemy?

PoitHok ['MO B 3HAYUTENBbHOW CTENEHUW MOHOMNOJU3UpOBaH. Cpenu TUTaHTOB
Ha [IEpBOM MecTe cTOUT komnanus Monsanto. Pasymeercs, kpymHblie npoussoaurenu I'M-
CEeMsIH U TEXHOJOTMH 3aMHTEpPECOBaHbl B MPUOBUIN, Y HUX €CThb COOCTBEHHBIE MHTEPECHI
u cobcTBeHHOe 1000u. Ho oHM 3apabaThIBAalOT JIEHBIM HE «HM3 BO3AyXa», a Mpenasaras
YEJIOBEYECTBY IPOTPECCUBHBIE  CEIBCKOXO3AMCTBEHHBIE TEXHOJIOTHH, 3a KOTOPBIE
IIPOU3BOJUTENN FOJIOCYIOT CAMbIM YOEIUTENBbHBIM 00pa3oM — J0JUIapOM, I1ECO, I0AHEM U
T. I

OcCHOBHbIE ~ TPOM3BOAMTENN M MOCTaBIIMKH  «OPraHMYECKHUX»  HPOAYKTOB,
BBIPAILIEHHBIX C MCIIOJb30BAaHMEM YCTApPEBIIMX TEXHOJOTMH W, cieroBaTeiabHO, Oojee
noporux (Ho He OoJiee KaueCTBEHHBIX) — TOXKE BOBCE HE MEJKHE (hepMephl, a TaKHe ke
KpPYIHbIE KOMIIAaHUM C MHOTOMWUIMApAHbIMU obopotamu. Tonbko B CIIA pbIHOK
oprannyeckux npoayktoB coctaBmi B 2012 roxy $31 mupa. Dto cepbe3Hblit Ou3Hec, U,
IIOCKOJIBKY OpPTaHMK-IPOAYKTHl HE UMEIOT Kakux-nubo mnpeumyuniects nepexn ['MO,
HO 00X0/4TCs JI0pOKE B IMPOU3BOACTBE, PHIHOYHBIMU METOJAaMU KOHKYpHpoBaTh ¢ ['M-
copramMu OHU He MOryT. Bor u mpuxogutcs nocpencrsom CMU BHymats noBepYMBBIM
noTpeOUTENsIM HUYEeM He OOOCHOBAaHHBIM CTpax Tepel MH(DUISCKHMH «TeHAMH
CKOPIIMOHA», KOTOPBIM W POKIAET CIPOC Ha JOPOTHME€ U HETEXHOJIOTMYHBIE «OPTaHUK-
npoaykte». Kpome Toro, mporuBHuku I'MO, omnuceiBaromue CTpailHbleé ONacHOCTH
TeHHO-MOAU(HUIIMPOBAHHBIX COPTOB, BhIpabaThiBatonux OeaokB. thuringiensis, oObraHO
3a0bIBAIOT YIIOMSHYTH O TOM, YTO MpenapaTbl Ha OCHOBE TaAKUX KYJIbTYpP WU BbIIEICHHBIX
U3 HUX OEJIKOB B «OPraHMYECKOM 3EeMJICEIMU» Pa3pelleHbl (U IHUPOKO MPUMEHSIOTCS).
Kax u HaTypasibHBIII HaBO3, KOTOPBIII MOXET OKa3aThCsi MCTOYHMKOM KyYM MaTOr€HHBIX
OakTepuii U Mpoyel HATypaTbHOI raJocTy.

HeMHOro mosuTuku

CeronHs TeHHas WHXCHEPUS — OJHA W3 Hauboiee W3YyYEHHBIX C TOYKU 3PEHUS
Oe3omacHOCTH TexHoJoruil. OHa MO3BOJISIET CO3/1aBaTh 0o0Jiee KAaUYeCTBEHHBIC MPOMYKTHI
MUTaHUS, YMEHBIIUTh KOJMYECTBO HCIOJIB3YEMBIX Ha MOJISIX TMECTUIUAOB | 3aIIUTUTH
OKpYKaIONIyIo cpeny (1a, MIMEHHO 3allUTUTh: Ha TOJISIX, 3aCesTHHBIX Bt-copTamm, KUBET
OOJbIlIE HACEKOMBIX U MTHUIl, Ye€M Ha «OOBIYHBIX», KOTOPHIC MPHUXOIUTCS PETYyISIPHO
00pabaThiBaTh HHCEKTUIIUIAMH).

Ho cymectByer weme ogHa mnpudnHa «00ps0b» ¢ MO — UCKIIOYUTENHHO
nojutndeckas. CTpaHbl, 3HAYUTEIBHO OTCTaBIIME B chepe OMOTEXHOIOTHM, MBITAIOTCS
HAWTH TIOBOJ] HE JOIYCTHUTH OOJIee JNEIIeBhIE MPOIYKTHI U3 APYTUX CTPAH HA CBOU PHIHOK.
BrpoueM, Takas 3ammrTa OTEUECTBEHHBIX MPOWU3BOAMUTENCH OT MHOCTPAHHOW MPOIYKITUH
UMEET CMBICT TOJBKO B TOM CIIy4ae, €CId MOMOTAaeT BBIUTPATh BpPEeMs, 4TOOBI Pa3BUTh
COOCTBCHHBIC TEXHOJIOTUH 0 KOHKYPEHTOCIIOCOOHOTO COCTOSIHUS. Eciu ke  3Toro
HE JIeNlaTh, €CTh CEPhE3HBI PUCK OTCTaTh OT MHUPOBOT'O HAYYHOTO W TEXHOJIOTHYECKOTO
ypoBHs1. HaBcera.

OU3NOJIOI'UA 3BE3I U PUSUKA )KUBOTHbBIX
IItymenxko B., kanouoam pusuko-mamemamuueckux Hayk
«Hayka u xu3ub» Ne4, 2013
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Ectb xopommii aHexnoT o ¢usuke u Ouonoruu. Heobxomumo mpejacka3arb pe3ynbTar
cKadek. DTy 3ajjady MapajuiebHO HAYMHAIOT pemarbh QUu3Mnk, ouosor, counosor... Comnuonor
YCEePIHO MPOBOAMT OMPOCHI, cOOMpaeT MHOOPMAIMIO MO MPEAbIYLIIMM CKadyKaM, H3ydaeT
CTAaTHCTHUKY YCIHEHIHBIX M HEYCHEUIHbIX IPOTHO30B. bHoONOr mnpuHuMaeTcs 3a H3y4CHHE
POJOCTIOBHBIX JomIajei, 6epércs 3a CHPAaBOUYHUKU IO T'CHETHKE U CEJCKIUH, aHAIU3HPYET
HacjelyeMble IMPU3HAKU MOpPOA M MX BapuabenbHOCTh. DU3MK K€, KaK MpPaBUIIO, HAYMHAET
peleHre 3TOH HEeNmpoCTON 337ayMl ¢ aHajuu3a Oera JOIIaau, pacCMaTpUBas €ro Kak JBHKCHHE
OJIHOPOJHOTO IlIapa B BaKyyMe.

OTOT aHEKJIOT B JCHCTBUTEIBHOCTU JIOBOJIBHO TOYHO OTPAKA€T XapaKTEPHBIE YEPTHI
pa3HbIX Hayk. Kakpas M3 HMX MMEET CBOM NPEIMET U METOABI, KOTOPBIE OTIMYAIOT €€ OT
npyrux. [loueMy e pa3sHble HAYKH CMOTPST Ha OJIHU U T€ XK€ SABJICHUS «Pa3HBbIMU IJa3aMu» U
TOBOPAT «HA pasHbBIX s3blkax»? HaBepHoe, 37ech 1e0 B «HAaydyHOM penbede», TOouHee,
B «peinbede» HaIlero Mupa.

JIBikeHHe uccienoBaTenlsl 4epe3 MHUpP HENO3HAaHHOTO BIIOJHE MOXHO YIHOJOOUTH
JIBIDKEHUIO MTYTHUKOB IO MOBEPXHOCTU 3eMJIM — uepe3 Topbl U JonuHbl. [lo xpebram uatu
CJIOHO, XOTsI 4aCTO ITyTh [0 HUM CaMbIii KOpOTKHii. [Ipomie ciyCTUTBCS B TOJIMHY WX YHIEIIbEe
U TaM IpOWTH BHOJNb XpeOTa. BoT M ckaTbiBaeTcsl ucciaenoBaTenb JUM00 B OAHY CTOPOHY OT
xpeoTa, Tn60 B IpYryto, ynpouasi 00beKT CBOEr0 HHTEPECA TEM UM HHBIM 00pa30M M MoJryyas
B 3aBUCHMOCTH OT 3TOTO Ty WJIM MHYIO HayKy. CIyCcK B JOJMHY — 3TO YIPOILIEHHUE, CBEJICHUE
Hepa3peInMoi 3a1aun K Oosiee npocToi. Mbl OTKa3bIBa€MCs OT MHOTUX CYIIECTBEHHBIX YepT
Halero xpe0Ta-o0beKTa, TEpsieM LEJOCTHOCTh IPEICTAaBICHUS O HEM M 3aBEAOMO MOXKEM
OIHCATh TOJIBKO OJHY €TI0 CTOPOHY.

A T03HaBaeM JIM MUpP B LIETTOCTHOCTU?

Kak sicHO M3 aHekJoTa, ¢ KOTOPOro Mbl Hayaid, Ouosoruss u (pu3Mka — 3TO pas3HbIe
yienbs. Pa3Hble METO/bl, pa3Hble YHPOIIECHUS, pa3Hble MOAXOAbl. DU3UK MBITAETCS CBECTU
1100yI0 KMBYIO TBapb K MOJESM U3 3JEMEHTapHbIX KUPIHMUYMKOB. bHonor paxe KpymHble
OJIOKM CUYUTaeT W3HAYaJIbHO JIaHHBIMH. B MTOre (M3MK HE MOXKET ONMHCaTh BCIO BUANMYIO
CJIO)KHOCTh M KPacoTy >KMBOTO MHpa, OMOJIOT e He Bcerja BUAWUT UX ocHoBaHue. Ho HeT nmu
MexXIy hu3uKoi 1 Onosoruei 6osee rirybokux paznuunii? He cocTosAT 1 X MUPHI U3 pa3HbBIX
MaTepHi, NOTUMHIIOIIMXCS Pa3HbIM 3aKOHaM?

OTH BONPOCHl OYEHb JAOJIT0€ BPEMsI OCTaBaIUCh 0€3 SCHBIX OTBETOB. COOTHOLIEHHE
OpPraHMYeCKHUX U HEOPraHMYECKUX BEIIECTB OBLIO MPEeIMETOM CIlopa elié cOBCEM HEIABHO (I10
HCTOPUYECKUM MepkamM — TmouTH Buepa), B XIX Beke. CumrTanoch, 4YTO OpraHUYEeCKUe
BellecTBa 00JaJal0T <(OKU3HEHHOW CHJIOW» U HE MOTyT OBITb CHHTE3UPOBaHbBl M3
Heoprannueckux. Korga B 1828 rogy Hemenuxuii xumuk @puapux Bénep n3 HeopraHmdeckux
BEIIECTB CHHTE3UPOBAJ MOUYEBUHY, TO, [0 €r0 COOCTBEHHBIM CIIOBaM, 3TO OBUIO «BEIHUKOMH
Tpareueil B Hayke — yOMHCTBOM MPEKPAaCHOI TUNOTE3bl YpOMIUBBIM (hakToM». OmHaKo B
JeHCTBUTENILHOCTH, «yOHMHCTBO MPEKPAcCHOM THUIMOTE3b» (O CYLIECTBOBAHMU <(OKHM3HEHHOM
CWJIbD», IPUHLHUIIMAIBHO OTIMYAIOIIEH 3TH JiBa Kjacca COEIMHEHUH) MPOM30LUIO JIMIIL TPU
JecATUIeTus: CIycTs O6maronapst pabotam (panirysckoro ¢usukoxumuka Mapcenena beptio,
CYMEBILIEIO CHHTE3UPOBaTh €WE psAl NPUPOAHBIX OPraHMYECKUX COEAMHEHUH U3
HEOpPraHUYECKOIro MaTepuala.

Ho nmaxe ecim mMaTepus «OpPraHM4eCcKOro» U «MHUHEPAIBHOT0» MHUPOB OJHA, TO, MOXET
ObITb, OHU YNPABIAIOTCA pPa3HbBIMH 3akoHaMu? JIefcTBUTENBHO, MPU MEPBOM B3IJISLAE Ha
IIPOLIECCHI, TPOTEKAIOIINE B )KUBOM OpPraHU3Me, TPYIHO IIOBEPUTH, YTO B HUX ACHCTBYIOT TE K€
3aKOHBI, YTO U B HEOAYLIEBIEHHON npupoze. 1o BoQoCTOKy Boa CTEKaeT BHU3, a IO CTBOILY
JKMBOT'O JiepeBa IOAHMMACTCA BBEPX, OT KOPHEH K CaMbIM BEPXHHUM JIMCThAM. llo 3akoHam
TuQQy3un BeIIeCTBO JOHKHO BBIXOAUTh U3 00bEMA C BHICOKOM KOHIIEHTpALUeH Ty/a, TJe ero
KOHLeHTpauuss Hwke. Ho Te xe pacTeHMsa MOryr I@OIJIOMIATh U3 IIOYBBI  JJIEMEHTHI,
MIPUCYTCTBYIOIIME B IOYBEHHBIX PACTBOpaxX B OYEHb HU3KUX KOHUEHTpauusax. (KTo He 3Haer
Ipo omacHocTh cbopa rpubo Brosib Jopor! HekoTopble TsDKENBIE METAUIBI MOTYT
KOHIICHTPUPOBAThCSI B Ipubax B COTHH pPa3 OOJbIIEM KOJUYECTBE IO CPABHEHUIO C HX
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cojepxkaHueM B mouBe.) Emé Oosiee HEMOCTMKUMBIMU C TOYKH 3peHUS (PU3MKH M XUMUHU
Ka)XyTCs TaKHE CJIOKHBIE IMPOLIECCHl B JKMBBIX OpraHM3Max, KaKk BO3HUKHOBEHHE HEPBHBIX
UMIIYJIbCOB, YHPABJSIOMINX OpraHaMHy; «leJecoo0paszHasy IesITeIbHOCTh UMMYHHBIX KJIETOK
(baronmToB); pa3BUTHE Pa3HOOOPA3HO OPraHU30BAaHHBIX IU(D(EPEHIUPOBAHHBIX KIETOK U
TKAHEH, CIIOKHBIX IPOCTPAHCTBEHHBIX (POPM pA3IUUHBIX OPraHU3MOB M3 €IMHCTBEHHOMN
SAULIEKJIETKY; HACJIEICTBEHHAs Tepeada ICUXUIeCKuX (PyHKIUH.

Wrak, y sBneHMii B )KMBOM BEILIECTBE CBOM 3aKOHBI, CBOS — OHMOJIOTHYecKas — (QU3uKa?

Ha3panue «Ouonornueckas @usuka» Hayka O (U3NYECKUX SIBICHUAX B IKHUBBIX
OopraHu3Max MOJy4uia JMIIb HeaaBHO, B 1892 roay, ¢ nérkoil pyku Matemaruka, OuMojora u
¢dunocoda Kapma [Tupcona. A Bompoc, KOTOPBIH MBI TOJIBKO YTO C(HOPMYIUPOBAITH, TTOSBHIICS
HaMHOT0 paHbllle, ell€ B aHTUYHOCTH.

BeposTHO, epBbIM U €IMHCTBEHHBIM U3 aHTUYHBIX (PUIOCO(OB, UbH B3TJISAbI HA IPUPOIY
JIOTTYCKaIM €IMHCTBO 3aKOHOB IS )KMBOTO M HEXHBOTO, ObUT aTOMUCT [lemokpur. Benukuii
ApHCTOTEINb, CIIPABEAJIUBO MMOYUTAEMBIII OCHOBAaTEIEM MHOTMX HayK, BBEIN Ipe/cTaBiIeHHE 00
«QHTEJIEXUN», TO ECTh O «IIE€JIH B caMoi ce0ey», KoTopasi IPUCYIA )KUBOIM MPUPOAE, TEM CaMbIM
OTIeNHB €€ OT MUpa «KocHOU Matepun». B HoBoe Bpems, korja Hayanoch CTaHOBJIEHUE HAYKH
B €€ COBPEMEHHOM BHJI€, 3TU JBE MO3ULMUHU NPOSBUINCH B BUJE BUTAIM3MA U MEXaHULIU3MA.
bnaronaps notpsicaromemMy pacuBeTy MaTeMaTHKU U (PU3UKH, C OJJHOM CTOPOHBI, U TEXHUKU —
¢ npyroi npumepHo B XVII Beke HauMHaeT (OpPMHUPOBATHCA NPEICTABICHHE O >KUBOM
opraHu3Me Kak o0 uaeanbHO paboraromeld mamwuHe. B 1628 roqy anrimiickuii Bpad YHIbIM
lapBeil 0OBACHAET MeXaHU3M KPOBOOOpAIIEHHS Ha OCHOBE CBOMX KOJHYECTBEHHBIX
W3MEpEeHUN U aHaloTUH W3 TUAPABIMKKA (MOXXKHO OBLIO OBl cKa3aTh CHUJIbHEE: BIIEPBBIC
JIOTaIbIBAETCSl O CYIIECTBOBAHMU KPOBOOOpAIIEHHsI B OpraHM3Me U JOKa3bIBaeT ero. Jlo Hero,
emé co BpemEH Apuctorenss u ['aneHa, cuuTanoch, 4TO KpPOBb, IMepe] TEM Kak MONacTh B
cepaue, odpaszyercs B MEYEHU W3 MUIIM U JBHUXKETCS [0 BEHaM, CJIENO 3aKaHYMBAIOLIUMCS B
opraHax).

Torma e dpaniry3ckuii Mmatematuk, guiocod, ¢usuk u dusuonor Pene Jlexapt BBOIUT
npeacTaBIeHue o peduiekce, CTaBIlee BIOCIEACTBUM UCKIIOYUTEIHFHO BA)KHBIM HE TOJBKO B
OMoJIOTMH, HO M B TICHXOJIOTHH (HayKe O IyIle, YbM 3aKOHBI, Ka3aJoch Obl, €mé naiblie
OTCTOSIT OT 3aKOHOB «KOCHOW», HEOIyIIEeBIEHHONW MaTepuu). PaccmoTpenue paboThl KUBOTO
OpraHu3Ma Ha OCHOBE INPHHIHUMNA PEe(ICKTOPHON NEATEIHHOCTH O3HAYaJI0, YTO KHBOE TEIO
MpeICTaBIseT co00W MaIIMHYy, HE TPeOYIOIIYI0 BMEIIaTeNbCTBA AYIIH, U BCE €r0 OCHOBHBIC
(GyHKIMM — «BOCIPHUSTHE, 3aledyarieHue HAeH, ylnep)kaHue HJed B NaMsITH, BHYTPEHHHE
CTPEMJICHHUSL...» — «COBEPIIAIOTCS B ITOM MallIMHE KakK JBWXeHUs 4acoBy. B 1680 rony Boliia
KHMra emé oJIHOro yuy€HOro-yHUBepcasa 31noxu no3aHero Bospoxaenus, yuenuka [Manunes —
Jl>xoBanuu bopennu «O ABMXEHUU )KUBOTHBIX», SBHUBILIASCS, MO CYTH, MEPBBIM KaUTAIbHBIM
TPYAOM IO OHOMexaHHKe. B Hell Ha OCHOBE MEXaHWYECKUX AaHAJOTUH M T€OMETPUUYECKUX
MOCTPOEHHH paccMaTpUBAIMCh OCHOBHBIE (PU3MOJIOTHYECKUE (PYHKIIUH )KUBOTHOTO OpraHU3Ma:
COKpAILEHUE CKEJeTHBIX MBI M Cepaua, LUPKYISUus KpoBH, mnuuieBapeHue. Tak B
HaTypduaocodckoit Mpican GopMUPYETCs NPEACTABICHHUE O TOM, YTO KHBOH OPraHU3M — 3TO
COBEpLICHHAs] MallnHa, (YHKIMOHUPOBAHME KOTOPOW IOJHOCTHIO MMOJYUHSETCS 3aKOHaM
MEXaHUKU — HanboJiee pa3BUTON K TOMY BPEMEHH 4acTu (U3UKH.

OnHOBpEMEHHO Pa3BUBAIOTCS U UACU O KU3HEHHOM cuiie» (TepMHUH, BBEAEHHBIN eIlé BO
Il Beke aHTHYHBIM BpadyoM ApereeM) — O0COOOM NpPUHIMIE WM Hayaje, YHPaBISIOIEM
SBJICHUSIMU, MPOTEKAIOIIMMHU B KHUBBIX OpraHU3Max. DTHU MPEACTaBICHUS CTaHYT OCHOBOM
HAEHHOr0 OIMMOHEHTa MeXaHunu3Ma — BuTanu3Ma. B Hauane XVIII Bexa momoOHbBIE Haeu
pa3BuBai HeMelkuil Bpad U xuMuk ['eopr Illtans. HaBepHoe, CTOMT MOAYEPKHYTh, YTO B €r0
BUTAJIMCTUYECKOM YYEHHU — aHUMH3ME — JyIlIa paccMaTpUBaJIaCh HE KaK HOCUTENb pa3yMma,
BOJIM U YYyBCTB, 2 IMEHHO KaK HEKOe Oe3MYHOE KU3HEHHOE Hayallo, JeKallee B OCHOBE BCEX
KM3HEHHBIX TporeccoB. B To Bpems kak JlekapT orpaHuumi (QyHKIHM TyIIH MBIIIJICHHEM,
[tans BO3nmoXuia Ha He€ pabOTy MO HEMOCPEACTBEHHOW PEryisiMU KU3HEACATEIbHOCTH —
Bc€ TO, ISl 4ero, corjacHo JlekapTy, JOCTaTOYHO TEJIECHOTO YCTPOMCTBA W JBH)KEHHUS
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MaTepualbHBIX 4YacTul. MHbIMU cioBamu, «oaymieBieHue» »xuporo y lllrans nexano B
IJI0CKOCTH HaTypduiaocopuu, a He PEIUTHH.

Wnen o KauecTBEHHOM OTJIMYMM JKHBOIO M HECBOJMMOCTH 3aKOHOB OpPraHUYECKON
NpUpoAbl K 3aKOoHaM Heopranudeckoi mnpupoasl B kKoHue XVIII— navane XIX Beka
NPUICPKUBATUCH W3BECTHBIH HeMeUKMid aHatoM u aHrtpomnojor HMorann brnymeno6ax,
(dpanmy3ckuii anatom, usuosior u Bpad Mapu ®@pancya buira — npencraBuTeNn U3BECTHOM
JpeBHEH METUIIMHCKOM 1IKOJIBI (ppaHIry3ckoro ropona Mounense. Hajio nog4epkHyTh, 4TO 3TH
LIKOJIBI BHECTH OOJIBIION BKJaJ B COBPEMEHHYIO MEAUIMHY. Jl0CTaTOYHO MPUBECTH B MPUMED
XOTs1 OBbI AJIEKTPOKAPANOJIOTHYECKHE paOoThl builia, BHIMOIHEHHBIE UM 32 CTO C JIMIITHUM JIET /10
«0o(UIMANTBHOTO» TOSABIECHUS BJEKTpPOKapAHOrpaduu M OTKPBIBIIME, MO CYTH, H3BECTHOE
TeNeph KaXJIOMY SIBJICHUE DJEKTpOKapauocTUMyisinuu. PabGorel buma, kcratu, okasamuch
ype3BbIYaiiHO Tomy/sipHbl B XIX Beke cpenu HE TOIBKO CHEIUATUCTOB-(PU3MOIOTOB, HO U
¢unocoos, 1a u Bceit oOpazoBaHHOM yacTu obmiectBa (ero kauru A. C. I[lymkuH BKIIOYMI B
kpyr urenusi EBrenus Onermna). Emé B XVI Beke uaero o CyImiecTBOBaHUHM B OpPraHH3Max
0c000i1, 1enecoodbpa3Ho JEHCTBYIOIIEH 3aKOHOMEPHOCTH — «IyXa >KU3HW», WIH «apXxes,
BBICKA3bIBaJl 3HAMEHUTHIN aJIXUMUK, Bpad U OKKyJIbTHCT [lapanensc, a B konie XVIII Beka B
IyXe OSTUX HJAEHW co3lal CcBOE YYEHHE O <CGKMBOTHOM MarHetusMme» Ppuiapux Mecmep,
noMeInraemMbli, BripodeM, B oguH psag ¢ Kammoctpo u Cen-Kepmenom. Tak 4To, Kak BUIUM,
BUTAJIM3MYy 4YacTO CONYTCTBOBAJ JyX MHCTUIM3MA, KaK, BIPOYEM, MEXAHUIM3MY — AYX
aTen3Ma B 06oJjiee UM MEeHee SIPKUX MPOSIBICHUSX.

Bonpoc o ToM, 4TO k€ 3a CHIIBI AEMCTBYIOT BHYTPH JKUBBIX OPTaHU3MOB M KaKUM 3aKOHaM
OHHM TOIYHHSIOTCS, TTPOJIOJDKATT BOJIHOBATh yuéHoe coobmiecTBo enié 150 et Hazan. Benukuii
onopmsuk — ¢usuk u ¢usnonor XIX Beka— IT'epman ['enbMrospl] BCIIOMHHAN:
«BoNBIIMHCTBO (PU3HOJIOTOB B TO Bpems yxBaTwioch 3a kommpomucc [. D. Illrtams. Ilo
HlITamto, cuibl, AEWCTBYIONINE B )KUBOM Telle, CyTh (PU3MUYECKHE U XMMHYECKHE CHIIBI OPTaHOB
W BEILIECTB; HO KaKasi-TO MPHCYIIas Teny ku3HeHHas nyiina (Lebensseele) nin xusHeHHas criia
MOJKET CBSI3BIBATh MJIM OCBOOOXKAATH MX JEATEIBHOCTH; CBOOOIHAS UIpa 3THX CHJ IO CMEPTH
OpraHvM3Ma BbI3bIBA€T T'HUEHUE, a IPU JKU3HU JEHCTBUE HX IMOCTOSHHO pEryaupyercs
KU3HEHHOIO CHJIOK. B TakoM 00BSICHEHUH MHE UYsJIOCh YTO-TO IPOTHBOECTECTBEHHOE.

HcTopus perieHus JaHHOTO BOMPOCA U MOUCK €CTECTBEHHOTO OOBSICHEHHS BKIIOYAIOT B
ce0sl MHOXKECTBO Pa3HbIX BETBEH HCCIIEIOBaHMM, B KaXKJI0M M3 KOTOPBIX ObUIM CBOU 3aJla4H U
JOCTHOXKEHHMSI. ODTO U3Y4YEHHE DSJIEKTPUUYECKHX SBJIECHUUW — OT OTKPBITHS «KUBOTHOTO
aJeKTpudecTBa» B Tpydax ¢usukoB J[kona Yomma u ['enpu Kasengumma, xupypra u
cpaBHUTeNnbHOro aHaroma JIxona Xantepa, Bpaua u Qusmnonora Jlywmxu [anpBanu, OT
uccienoBaHuil pusnka U XxuMuka Asneccanapo BonbTa 10 J0Ka3zaTeabcTBa TOXKIECTBEHHOCTH
BCEX M3BECTHBIX BHUIOB JIIEKTPUUYECTBA («OKMBOTHOT'O», «MAarHUTHOTO», TajbBaHUYECKOTO,
TEPMOAJIEKTPUYECTBA U AJIEKTPUYECTBA, BO3HHMKAIOUIETO MPU TPEHUHM) (PU3UKOM U XHUMHKOM
Maiiknom @apaneemM. OTO W yclexu XuMmuu, OpuBeamme B cepeauHe XIX Beka k
OCYIIECTBIICHUI0O XUMHUYECKOTO CHHTE3a OpraHM4eckux coeamHeHuid Bénepom, JIlubGuxowm,
beptno, ByrnepoBeiM M MHOrUMHM ApYyrUMU. OTO U pabOThl 1O OHOJOTMYECKON XUMMHU,
B KauecCTBE OJJHOT0 U3 MpUMeEpa KOTOPHIX MOKHO MPUBECTH U3yUYEHHE Mpoliecca OpOKEHNUS.

B 1830-x rogax He3aBUCHMO HeMeUKUMHU uTosioroM Teomopom IlIBaHHOM (M3BECTHBIM B
KavyecTBE aBTOpa KJIETOYHOUM Teopuu), 6otaHukoM PpumapuxoM KroTiuHroMm u ¢GpaHIly3cKuM
¢usukom Illapnem Kanpsipom pge Jla-Typom ObUTM ONUCAHBI  JIPOAOKU —  HH3IINE
pacTUTEIbHbIE OPTAHU3MBI, UMEIOIME B CBOEH KIIETKE SIIPO M Pa3MHOXKAOIIUECS TOYKOBAHUEM
Ha MUTaTeNbHBIX cpenax. (Bmepseie aposxoku onucan emé Jlesenryk B 1680 roay, ogHako oH
HE paclo3Hal B HUX JKUBBIX OpraHu3moB.) OHH BBICKa3ajlu HJEI, YTO HMEHHO OTH
MHUKPOOPI'aHU3MbI, OOHApYXHBAaeMble B IMMBHOM CYCIIE, U BBI3bIBAIOT ero OpoxkeHue. Crmycts
JBa JecATHIETUs] PpaHIly3cKUui XUMHUK U MuKpoOuosor Jlyun Ilactep moarBepaus 3Ty UICHO:
OpoxeHHe —  OHMOJIOTMYECKH TpOLEecC, B KOTOPOM 00s3aTeIbHO yYaCTBYIOT O KHBBIC
JPOACKEBBIE KJIETKU. DTOT pe3yibTaT BbI3BAN €ro oxkecTou€HHbIH crop ¢ MOctycom ¢on
JInGuxom, KOTOpBI paccMaTpuBal COpa)XMBAaHUE caxapa KaK CIOXHYI0 XHUMHYECKYIO
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peakiuio. J[okazaB BO3MOXHOCTb CHHTE€3a OPraHWYECKHX BEIIECTB 0€3 TMOMOIIM <(GKUBOTO
BEIIECTBA», BEJIUKUH XUMHUK HE MOT IpPU3HATH €ro HEOOXOAMMOCTh JJISl paclaja OpPraHHKH.
SlcHocTtb B 3TOT Bompoc B 1871 rogy BHecna pycckuil XuMuk U ¢pusnonor Mapust MuxaiinoBHa
Mamnaceuna, a no3xe, B 1897 ronay, — Hemenkuii xumuk yapa ByxHep, KOTOpbIe JTOKa3allH,
4TO OpPOKEHHE MOXKET BBI3BIBATHCS OCCKIETOYHBIM JIPOACIKEBBIM IKCTPAKTOM.

Kak ceituac cmoTpsaT Onodu3uku Ha (HU3MUYECKYIO0 HPUPOAY KUBOTrO oObekTa? BoT uto
roBopuJ 00 3TOM BhIAatomuiics 6uodpusuk Jles Anekcanaposuu biaromendensa: «CymiecTByer
oM «Ouosiornyeckas ¢pusznka», To ecTh ocolas (pU3MKa KUBOW MaTepuu, OTIIMYHAS OT (PU3MKH,
3aKOHBI KOTOPOM M3y4yaroT IIKOJIBHUKM M CTyAeHTbI? OTBET Ha 3TOT BONIPOC SIBISETCS B
W3BECTHOM CTENEHH «CHUMBOJIOM BEpbl», KOTOPBIH HE MOXKET OBITh B HAIIe BpPEeMs CTPOTro
00OCHOBaH, HO TeM HE MEHee JOJDKEH OBITh BBIICHEH ISl ce0s KaXIbIM, KTO TPATUT WIIH
coOupaeTcs TpaTUTh CBOE BpeMsl Ha HM3y4YeHHE KUBOro. IloaToMy... S HauHy C TOro, 4TO
chopMynUpYyI0 CBOH OTBET, CBOW CHMBOJ BEpbI, KOTOPHIH B JaJIbHEUIIIEM IOCTapaloCh
000CHOBATh, XOTs, MOBTOPSIIO, BIOJHE CTPOTO ClENIaTh 3TO HENb3s. [ MOIHOro onMcaHus U
MOHUMAaHMsI CTPOCHHS U (YHKIMOHUPOBAHUS BCEX CYIIECTBYIOIIUX OMOJIOTMYECKHX CHCTEM B
MIPUHIINIIE BIIOJIHE JOCTATOYHO U3BECTHBIX HAM OCHOBHBIX 3aKOHOB (u3uKN». CIyCTs 4eTBEPTh
BEKa OH /100aBUT: «CerofHs s HE BIIOJHE B 3TOM YBEPEHY.

[Touemy? Uto umen B Buay bimtomendens, caenas 3Ty oroBopky? Bo3MoxHO, MpUMepHO
TO K€, 0 YEM rOBOPHWJI OAMH U3 OCHOBATENIeH KBaHTOBOW MexaHuKu DpBuH Ipénunrep B cBoEi
3HaMEHUTON KHUre «Uto Takoe *ku3Hb?»: «MBbI BIIpaBe NMpeAnoJaraTh, 4TO XKMBas MaTepus
MOYUHSETCS HOBOMY TUIly (U3MYECKOro 3akoHa. Mnm Mbl JOMKHBI Ha3BaTh €ro
Hedu3nueckuM, 4ToOBl He cKaszaTh: cBepx(dusmueckum 3akoHoM? Hert. SI He mymaro 3Toro.
HoBblil mprHINT — 3TO NOUTMHHO (GU3NIECKHIA 3aKOHY.

WHpiMU clOBaMM, HENb3S HCKIIOYHUTH, YTO JKUBBIE OpPraHU3MBI MOTYT TauTh B cebe
HE U3BECTHbIE HaM IOKa (pU3MYECKHE 3aKOHBI M U3yYEHHUE MPOLIECCOB UX KU3HEAEATEILHOCTU
MOJKET MPUHECTH eI HeMalo PU3NYECKUX OTKPHITHI. W nelcTBUTENbHO, MHOTHE (PU3NYECKUE
OTKPBITUS OBUIM CII€TIaHBI MPU U3YYCHHH Ouojoruyeckux o0bekToB. OTKphIiTHs [anbpBaHu B
o0JacTH 3JEeKTpUYeCTBa IMOJNyYeHBI MpH pabore Ha mnsarymkax. M3BecTHwle ceiiwac paboThI
HNanwwmna bepuymmun wu  Jleomapga Diinmepa 1O THUAPOAWHAMHKE OBLIM BBI3BaHBI WX
WCCJIEIOBAaHUSIMU B 00iacTd (U3HONOTUU, B YaCTHOCTH (DU3MOJOTUU KPOBOOOpAIICHUS.

OyHnaMeHTaNbHBIH  (U3NYECKUH 3aKOH — TEPBBIA  3aKOH TEPMOJUHAMUKH (TO €CTh
(yHIaMEHTaNbHBI 3aKOH COXPAHEHUs JHEPrUUM B MPUMEHEHUM K IIMPOKOMY CIEKTpY
pa3HooOpa3HbIX (U3HUECKUX CUCTEM) — Obul OTKpHIT Bpadamu HOmumycom Maiiepowm,

HCCJIEeIOBABIINM SHEPTeTUKY KpoBooOpaiieHus, u ['epmanom ['enbMromnbiieM, 3aHUMAaBIIMMCS
TaKXe DHEPreTHUKONW OpOXKEHHS M TeIuio00pa30oBaHMEM IMPH MBIIICYHOM COKpAIICHUH. ABTOP
TpPEeThero Havasa TepMoauHaMuku BambTep HepHCT, co3maBinmii Takske OCHOBBI COBPEMEHHOM
ANEKTPOXHUMHUYECKOH  TEPMOJUHAMUKH, 3aHUMAJICS HM3Y4YCHHEM BO30OYXKICHHS  HepBsa.
K coxanenuto, moapoOHOE oOmNHMCaHUE BCEX HTUX MCTOPUM BBIXOAMT 3a TMpeaesbl ATOH
HEOOJIBIIION CTaThHH.

[TyTh K MOHMMAHUIO €IMHCTBA 3aKOHOB «OPTaHMYECKOTO» M «MHUHEPAIBHOT0» MHUpPA, KaK
BUJUM, ObUIT JIOJITUM U HEMPOCThIM. B uéM cyTh HayyHOro noucka, Haubosee o01as ero uejib?
OtkpsiTie HOBoro? Cucremarusanus ussectHoro? M to u npyroe BepHo. Ho Bc€ ke B3risag Ha
O6uorpaduu Hanbosiee BbIIAIOIIUXCS YUEHBIX MOKA3bIBAET, YTO, BUAMMO, IIABHBINA MPEIMET UX
MOWCKA — €AUHCTBO. ENMHCTBO pa3HOPOIHBIX SBICHUHN U pa3HBIX 00JacTeil 3HaHUS, €IMHCTBO
KOKYIIUXCS Pa3pO3HEHHBIMH CHCTEM XpeOTOB W JIOJWH, 00pa3yrommux penbed HaydHOU
KapTuHBl Mupa. Bes ucropust (QU3MKM — O5TO HCTOpUS TOUCKAa EOMHCTBA (HA pPa3HBIX
MacmTabax) B yCTPOMCTBE OKPYKAIOIIEr0 MHPA, BCE TJIaBHBIE IOCTHXKEHUSI — 3TO HalJICHHbIE
OOITHOCTH: OOIIHOCTh «HEOECHOW» W «3EeMHOW» MeXaHuKu, oOHapyxkeHHas Kermuepom,
lNamuneem, HptoroHom B XVII Beke; 0OMIHOCTh AJIEKTPUYECKUX, MATHUTHBIX M ONTHYCCKUX
SIBJIICHUH, ycTaHoBNIeHHas: B XIX Beke pabotamu Amriepa, Ipcrena, Gapanes, Makcpemia u ap.
OO1HOCTh BceX U3BECTHBIX TUIOB (DYHIaMEHTaIbHBIX B3aUMOJICHCTBUH, OOIIHOCTh UHEPIIUH U
rpaBUTallMK — HaunboJiee 3aXBaThIBalOIIMEe U MaciuTaOHbIe TocTkeHus: XX Beka. Cpenu HUX,
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MO-BUAMMOMY, M TIOHMMaHHE €IUHCTBA (U3UKU SKUBBIX OPraHU3MOB, «OHO(U3UKIY,
¢ hu3uKON «HEomyIIeBIEHHOW» MaTepuu. DpaHiry3ckuii Bpad u ¢usnoigor Mapu Ppancya
buma, 0 KOTOpOM MBI y)K€ yIIOMHMHAJIM, B caMOM Hayaine XIX Beka Hanucan: «YTBEpKIaTh,
4TO (PU3UOJIOTHSl €CTh (PU3UKA )KUBOTHBIX ... 3TO TO K€ CaMOE€, YTO CKa3aTh, YTO ACTPOHOMHUS —
9T0 (pusnonorus 3BE34». ITa MBICIb, BEICKa3aHHAsI BUTATUCTOM buina, oka3anack riyOOKHM U
HCKIIIOYUTENIbHO TOYHBIM JIMAarHO30M ecTecTBO3HaHMUs. CerogHss Mbl B TaKOW e CTENEeHH
YBEPEHBI B TOM, YTO ACTPOHOMHS — 3TO (u3MKa 3BE3/, KaK U B TOM, 4TO (hu3mosorus,
o6nodusnka u OMOXUMHS — 3TO GU3MKA U XUMUS KHUBBIX OpraHu3mMoB. OJJHAKO Bcerja cienyer
IIOMHMTH, YTO IIPUPOJIa HE 00s13aHA «IIOJCTPAUBATHCS» IO HAILIM CTPOWHBIE CXEMBI, a 3Ur3aru
HalllUX MPEACTaBICHUM O Mupe HemnpeackazyeMbl. Konenn XX Beka HEOKHIAHHO OTKPBUI
COBEPILIEHHO HOBYIO 00JIacTh OMOJIOTUH — HH(OPMAIIMOHHBIE NPOIECCHl, WAYIIHE, T0-
BHJMMOMY, JIAIIb B JKUBBIX CUCTEMAaxX. JTU IIPOLECCH CTAIU IPEIMETOM MCCIEA0BAHUS CaMbIX
MHOT000€IIAloIUX OHOJIOTHYeCKUX HayK HaIIero BPEMEHU — MOJICKYISIPHOH OWONOTHH U
OMonH(pOPMATHUKH.

Ho kakas Obl «HOBas Qu3nKa» B OMONOTHYECKUX CHCTEMaX HU OTKPBUIACH B OyIyieMm,
MOJXOJ K M3YUEHHIO KMBOW M HEXXHMBOH NMPHUPOJIbI, BEPOSTHO, Beerna OyaeT orauyathes. Beg,
YTO MBI y3HaEM NPU U3YYEHUH KAKOTO-THOO SBJICHHSA, 3aBHCUT OT TOTO, KAaKHE BOMPOCH MBI
CTaBUM. A OHM CYILIECTBEHHO Pa3HbIE 110 OTHOIIECHUIO K JKUBBIM U HEXXUBBIM CUCTEMAM.

3aKOHYMM 3TOT OUepK emé oaHoi ruraToi u3 biromendensna: «C Touku 3peHust GU3NKU
IOHM)KEHUE SHTPONUU B pe3yibTaTe O0Opa30BaHMs 4YEJIOBEUECKOIO Tejda M KyCKa TOpHOM
HOPOJBl CTOMT NPUMEPHO OJMHAKOBO. UeM jke OTIMYaeTcs SHTPONHA, T. €. MHpopmanus,
KOTOpas 3ajoXkeHa B Ouojormueckux cucreMax? OHa oTiIMyaeTcs TOJBKO OJHUM: 3Ta
UH(pOpMaLKs, 3Ta YIOPSAOYSHHOCTh UMEET CMBICI... Korna ¢pu3nk umeeT 1eno ¢ «0OBIIHBIMI
CHUCTEMaMHM, OH BCErja 3aAacT JBa BOIPOCA: «KaK» U «1odemMy». Ho korma Mel nMeeM Jeiio ¢
KUBBIMU CUCTEMaMH, Mbl MOXKEM 331aTh TPETUH BOMPOC: «3a4eM»?».

Kaskercs, B B&XKHOCTH 3TOr0 BOIIPOCA TPYAHO COMHEBATHCH.

MO3I' YEJIOBEKA: TIPOI'PAMMBI 1 BUPYCHI

Ayobinun  B., o0oxkmop oOuonozuueckux Hayk, npogeccop Kagheopol
dusuonozuu

Yen06eKa u HeueOMHbIX Ouo102uuecko2o paxyromema MI'Y;

Cosonyxuna A., Kanouoam IKOHOMUYECKUX HAYK, NPenooasameJiv
IKOHOMUYECKO20

daxyremema MI'Y; Anpecos C.

«[lonynspHag mexanuka» Ne7, 2013

MEI Ha3bIBaeM ceost BE€HIIOM TBOPCHUSA U HaApAMHU NNPUPOALI, TOPAUMCSH CBOﬁO}IOﬁ BOJIM U
CIIOCOOHOCTBIO K cocTpagaHnuilo, BoCmeBaemM J000Bbp 1 TajganTt. Hame noBeaeHue CJI0KHO U
Henpeackasyemo. Mbl mo3HaeM M npeodpa3yeM MHP BOKPYI HAc, NpUpyYaeM >KMBOTHBIX,
KYJbTHBHPYEM PacTeHHs, MOKOPsieM OKpyxkawmyl cpeny. Kaxaplii 1eHb Mbl IPHHAMAaEM
MHO’KEeCTBO pellieHH i, MOpoi HecTaHAAPTHBHIX. UMs HaM — YeJi0BeK pa3yMHbIi.

Tax Bc€ BBIMISIIUT Ha TepBbIN B3I, KomHyB uyTh mority0ske, Mbl MOKeM OOHAPYKUTh, YTO
CaMBbIC CJIOKHBIC ITOBCACHYCCKUC ITPOTrpaMMBbI JOCTAJIIMCh HAM B HACJICACTBO OT OJIM3KHUX U JaJICKUX
KUBOTHBIX TIPeKOB. M peub uaeT He TOJIhKO 00 MHTEepece K eJie, CHY, IPOTUBOMOIOKHOMY IOy,
HO U O CTPECMJICHHUU YUUTLC, pa3BUBATLCA, IIO3HABATh MHUP, JOCTHUI'aTh YCIICXOB U COCTPAAaTh.

JIpeBHUE MHCTUHKTBI HAaCTOJIBKO BUTHEBATO BILICTAIOTCS B KYJIbTYPY HALIEH «pPa3yMHOW»
JKHU3HU, 4YTO HX ITOBCCIOHCBHLIC IIPOABJICHHA JICTKO IPUHATH 3a CBO60,I[HO€ HU3BABJIICHHUC BOJIN.
CriocobHOCTH YelloBeKa, €ro NpOQecCHOHANbHBIE YCIEXH, JIMYHbIE KadyecTBa — 00pa3Ho
BbIpaXxascChb, €ro cyz[LGa — BO MHOI'OM 34aBUCAT OT TEMIICPpAMCHTA, KOTOpBIﬁ JOCTAaCTCsA B
HacJIeaACTBO OT pOZ[PITGJ'ICﬁ BMECTC C TICHaMWu. KpOMe TOro, KOJOCCAJIBHOC BJIHUJAHHUE Ha
(1)0pMI/IpOBaHI/Ie HaAICTO XapaKTCpa OKa3bIBACT BHCHIHAA Cpcaa — cOOBITUS MJIaJCHYCCTBA,
JC€TCTBA U IOHOCTHU.
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Hakonern, maxxe B 3peloM BO3pacTeé MbI MOJBEPKEHBI MHOTOUYMCICHHBIM MaHUMYJISAIUAM,
BTOM 4YHCIE HAMEPEHHBIM, KOTOpPBIC ONPEACIIAIOT HAIld BKYCHI W TOTPEOHUTEIHCKUE
npeanoureHus. UToObl pa3o0OpaThCs B OTOM, HEOOXOAMMO TPEXKAE BCEro COCTaBUTh
MPEJCTABICHHE O CTPYKTYPE YEIOBEYECKUX TOTPEOHOCTEH U MX TIEPBOUCTOKAX.

I'ne y Hero kHonka

CymecTByeT MHOXECTBO Kiaccuukamuii morpedHocteit. Jlng Hac Haubosee mosie3Ha Oyner
Kiaccuukanys, npeaygokenHas poccuiickum ¢usuosiorom Ilasmom CumonoBeiM. Ha 310 ecTh 1Be
npuunHbel. Bo-mepBbix, knaccudukanus CHMOHOBA HACTOJNBKO TIOJHA, YTO HA HEE MOXHO
CIPOELUPOBATh MPAKTUYECKU BECH CIIEKTP YEJIOBEUECKOM JAESITEIbHOCTU. A BO-BTOPBIX, CO3/aBast
cBo10 Kiaccudukanuio B 1980-e rompl, y4eHbIII OCHOBBIBAJICA, MPEXKIE BCEro, Ha HHPOPMAIUH O
NeSATENIbHOCTH MO3Ta.

3a OONBIIMHCTBOM OIMCAHHBIX akaJeMUKOM CHUMOHOBBIM MOTPEOHOCTEH CTOST BIOJHE
orpenieeHHbIe (PU3NOJIOTHYECKUE MEeXaHW3Mbl. OTHOCUTEIBHO MPOCTON MPUMEP — MOTPEOHOCTH
B MUTaHUM, pEryirpyeMasl TUIOTalaMyCcOM Ha OCHOBAaHMHM XHMHUYECKOro cocTaBa KpoBu. Eciu B
KpPOBHM MaJjio TJIIOKO3bl, Mbl HUCIBITHIBAEM UYBCTBO T'0JIOZA, €CIIM MHOTO — YYBCTBO HACBIIICHMUS.
PerynupoBaTh KOTUYECTBO MOTPEOISIEMOI MUILK TOMOTAIOT U IPYTHe BPOKICHHO 3HAYUMBIE IS
MO3ra CTHMYJIbI: CJIaJKUHA BKYC, DPACTSAHYTBIH KENylOK, T'OPMOHBI, BBIJEJISIEMbIE KJIETKaMU
JKUPOBOU TKAHM.

[Iporpammbl noTpebHOCTEH paboTarOT MO AOCTATOYHO OOmieMy aiaroputmy. Ha Bxone oHu
MOJIy4al0T CUTHANBI BHYTPEHHEH (XMMHUYECKHl COCTaB KpPOBH, FOPMOHBI, 0OJIb) WM BHEIIHEH
cpelbl (3ByKOBbIE, 3pUTENIbHbIE, KOKHbIE M NpoYMe pasjapaxurenu). Ha BbIxoje — ymnpasisitoT
paboToii HAMKUX OPraHOB (CKa)XeM, ydalleHHe CepALeONeHHs MPHU UCIyre) W JBUTATEIbHBIMU
peakuusMu (HanpuMmep, OTAEPTUBAHUE PYKU OT OTHS).

Kpome TOro, nedreiapbHOCTH KaXJOH MPOrpaMMbl  COOTBETCTBYET  SMOLIMOHAIBHOE
MOJKpEIJIEeHHEe, KOTOPOE€ MOXET OBbITh IOJIOKHUTEIbHBIM (€CITH  MOTPEOHOCTh  YCHEIIHO
YIOBJIETBOPEHA) WM OTPULIATENBHBIM (€CIU «PeluTh TpodiieMy» He ynanoch). [Iporpamwmsr
YCIIEITHOTO TOBE/IEHHUS, MMO3BOJIMBIINE YJIOBIETBOPUTH MOTPEOHOCTDH, 3aKPEIUIAIOTCS B MAMSITH,
dbopMupys Hall WHIWBHUAYaNbHBIM ONBIT. Heymadnple TporpaMMbl, HAMpOTHUB, TOPMO3STCH,
OJIOKUPYIOTCS.

DTH MeXaHU3MbI HJIEHTUYHBI HE TOJIBKO ISl BCEX JIFOJIEH, HO M JJIS JTFOOBIX MIIEKOTUTAIOIIUX
Y MHOTHUX JIPYTMX *HUBOTHBIX. TO, YTO MMEHHO OHHM JIETJIM B OCHOBY KJIacCHU(HUKAIUH, TOBOPUT O
BeChMa YETKOM pa3rpaHUUYE€HUH MOTPEeOHOCTEN U X 0OBEKTUBHOM XapakTepe, Mo KpaiHeil Mmepe ¢
TOYKH 3pEHUsI OMOJIOTHUH U SBOJIIOINH MTOBEACHHUS.

[To CumoHOBY, MOTPeOHOCTH MOXKHO TOJEIUTh Ha TPU OCHOBHBIE TPYIIIBI: BUTAJIBHBIEC,
COLIMAJIbHBIE M CBSI3aHHBIE C caMOpa3BUTHEM. K BUTANbHBIM OTHOCATCS T€ M3 HUX, KOTOpPHIE
HE0OXOIMMBI AJIs TOJIepKaHus Ku3HU. [1uieBas, muTbeBasi, 000poHHUTENbHAS («Oei i 6ern»)
MOTPEeOHOCTH, TOMEOCTATHYECKHUE MPOTpamMMbl, HANpaBieHHbIE Ha MOJAJEp)KaHHE IMOCTOSHCTBA
BHYTpPEHHEH Cpellbl OpraHu3ma (JIbIXxaHue, COH, KpOBOOOpalleHne, TEPMOPEryIsiusi) — BCE OHH
XpaHATCSA TPEUMYILIECTBEHHO B TUIOTajamyce, JIpeBHEHIIeld o0iacTu Mo3ra, KOTopas XOpOIIo
pa3BUTa y MOJAABISIONIETO OOJBIIMHCTBA MO3BOHOYHBIX. K BUTABHBIM NOTPEOHOCTSIM OTHOCUTCS
U mporpamMma SKOHOMHH CHJI (YUTail — JIeHM): 3a4eM Keub KaJOpPHHM U JBUTATbCs 0e3 KpaiiHen
HYXIbI?

HIuMnaH3e-naTpuoTh

Commanbupie  (mo  CUMOHOBY,  «300COLIMAJIbHBIC»,  BHYTPUBHUAOBBIE)  MPOrPaMMBI
pErJaMeHTHPYIOT TPaKTHUYECKH BCE KIIIOYEBBIC ACHEKThl HAIIEro B3aMMOJACUCTBUS C cebe
MO01I00HBIMHU.

B nepByio ouepens 3TO Kacaercs MoJ0BOM MOTpeOHOCTH — JHOUA0. 300J0raMH UCTIMCAHBI
TOMa, B KOTOPBIX OTpPaX€HbI OCOOCHHOCTH OpPavyHOTrO TOBEJCHUS HACEKOMBIX, pPBIO, TTHII,
MJIEKOMTUTAIOMUX. BrIeuaTisiroT TypHUPBI OJICHEH MM MOPCKHUX JIbBOB, KOT'/Ia MOOEAUBIINIA camell
«TI0JTy4aeT BCe» U HepelKo (hopMUPYET rapeM U3 JAeCSITKOB CaMOK.

He menee 3¢dextHbI crokHeimme npoueaypsl yXakKuBaHusl, KOria caMmel JOJKEH J10Ka3aTh
(v moKa3aTh) caMKe CBOM JIOCTOMHCTBA — CBHUJCTENIbCTBYIOIIMNA O 3/I0pOBbE U CHUJIE SIPKUI
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OpayHbIi HAPSI/I, U3BICKAHHYIO MECHIO, YMEJO MOCTPOCHHOE THE3/I0 MIIM XOTS OBbI KyCOUeK BKYCHOM
TTUTITH.

3amyckaeT TIOJIOBOE IMOBEACHHE TOPMOHAIbHBIA (GOH (ero (GOpPMHUPYIOT CEMEHHUKH U
SMYHUKH), a TAKXKE 3PUTEIIbHBIE, CTYXOBbIC, O0OHATEIbHBIC (()EPOMOHBI) CUTHAIIBI, UCXOISIIIINE OT
0co0eil MPOTUBOMOIOKHOTO MOJA.

K BaxkHeWmMM TnporpaMmMaM, OOECIICYMBAIOIIMM BBDKUBAHUE OHMOJOTHYECKOTO BHJA,
OTHOCHUTCSI JIETCKO-POAMTEIHCKOE B3aUMOEHCTBUE. 3/1€Ch OIPOMHOE 3HAu€HHE HMMEEeT T'OPMOH
MIPOJIAKTHH, OIPENEISIOIINNA WHTEHCUBHOCTh «POTUTEILCKOTO YYBCTBa» HE TOJIBKO Y JKCHIIHH,
HO U Y MY>KUHH.

TepputopuaibHOE MOBEJECHUE BBIPAXKAETCS B CTPEMIICHUHM 3aHATh M YAEPKHUBATh «CBOM
ydacTtok». Jlymaere, TOJIBKO JIFOAH BEAYT BOMHBI?

VY pbIObI-0a009YKH Ha KOPAIJIOBOM pH(E TOKE €CTh «CBOM KYCT», Y COJIOBbS — «CBOW» T€KTap
Jeca, y THTpa CYeT HJET YK€ Ha JEeCATKHM KBaJIpaTHBIX KWJIOMETpoB. Hamwu Ommkaiimme
POJICTBEHHUKH IIMMIIAH3€ IIeJIEHANPaBICHHO MaTPYJIUPYIOT TEPPUTOPHUIO CBOEH cTau, U Trope
qy)KOMY CamIly, HApYIIUBIIEMY TPaHUILY.

[IporpaMMbl HepapXHWYECKOTO MOBEJIEHHUS 3aCTAaBJIAIOT HAC CTPEMUTHCS K JUACPCTBY WU
MCKaTh OJJOOPEHMSI BOKaKa. ITO BEChbMa IIPOJIBHHYTBIC» MPOTPAMMBbI, KOTOPHIE MOKHO OTHICKATh
TOJILKO Y KHBOTHBIX, CTAOMIIBHO KHUBYIIUX OOJBIIMMU COOOIIECTBAMU: CIIOHOB, TUEH, AENb(OUHOB
1, KOHEYHO K€, 00C3bsH.

Hakonen, s yCHEIIHOTO COCYIIECTBOBAHMS JKUBOTHBIX B CTae Ba)kKHA OMIATHUA,
COTIEPEKMBAHNE — CBOWCTBO MO3Ta, IMO3BOJISIONIEE HCIBITATh T€ K€ AMOIMH, YTO W OJIM3KHM.
B skcniepumenTe Ha KpbIicax KUBOTHBIM MPEAOCTABUIN BBHIOOD: TEPIETh HEMPUATHBIN APKUN CBET
WM YHUTH B HOPKY, IIPU 3TOM Ha)kKaB HA IMeJalb U MOJIBEprasi IPYyryro KpeICYy yaapam Toka. B Takux
YCIOBUSX TP YETBEPTU KPBIC COUIH, YTO Jy4Ille IIYPUTh IJ1a3a, YeM CIIyIIaTh BOTUIM TOBApHUIIA.

JIro6onbITHAsA pbIOKA M )KYK-OyHTaph

[TorpebHOCTM B  caMopa3BUTHUM  akajeMHMK CHMOHOB  HasblBall  «IIOTPEOHOCTSAMH,
HampaBlIeHHBIMH B Oyaymiee». WX yaoBineTBopeHHE HE MPUHOCUT TOJIE3HOTO pe3yibTara
HEMEIJICHHO, HO IIOJYYEHHBIM OIBIT MOJXKET OKa3aTbCsAd BakeH Io3xke. [Ipm 3ToM mo3utuBHOE
SMOILIMOHAIBHOE TOAKPEIUIEHUE OT YIOBJIETBOPEHHS] STUX NOTPeOHOCTEH BbIAAeTCA Cpasy,
a He TIOTOM.

Yacto moBeneHHe, OCHOBAaHHOE Ha MOTPEOHOCTAX B CaMOpa3BUTUH, MPUBOAST B MpPUMED,
roBopsi 00 OTIMUHUAX YeloBeka OT KMBOTHBIX. Kak Ob1 He Tak! [lomamuTe ppiOkam B akBapuyme, U
OHM IIOCMOTPAT Ha Bac. HMccinemnoBaTenbckoe IIOBEIECHHE, B TOM YHUCIIE DPEarupoBaHUE Ha
HEU3BECTHBIE paHEE CUTHAJIBI, — BAXHBI MCTOYHUK MO3UTHBA. OHO IOMOTaeT JKUBOTHBIM OBICTPO
aJlalTUPOBAThCA K M3MEHEHUSM BHEIIHEH cpeabl. A Juid uesoBeKa JH00OMBITCTBO, cOOp HOBOM
nHpOpMaIUK — HE MEHee BaKHasi COCTABIISIONIAS KU3HH, YEM €/1a WIIU CEKC.

Crpemienue Kk cB00OJIE, HENEPEHOCUMOCTh OIPaHMUYEHHH — 3TO UYyBCTBO, 3aCTaBIISIOIIEE
MOJIPOCTKa OOpPOTHCSA 3a CBOE MHEHHE IO IOBOAY INPUYECKH, a B3POCIOrO — IPOTUBOCTOSATH
IIPOU3BOJy HadajabCTBa M BiacTed. M aTa ke mporpamma 3acTaBiIsieT XKyKa, IMOCAXEHHOTO B
CIMYEYHBIA KOPOOOK, MPOrphI3aTh cede MyTh Ha BOJIIO.

[Mogpaxanue nuaepy («BOXKaKy»), POAUTENIO UM MPOCTO COCENY CIpaBa — IOBEJCHUYECKas
mporpamma, TMO3BOJISIIONIAsi HaM YYUThCS Ha 4ykux ommOkax. C Hell CBS3aHBI TaK Ha3bIBa€MbIC
3epKajbHble HEHPOHBI, 00HAPYKEHHBIE B MO3I'€ MHOTUX BBICIIMX 03BOHOYHBIX.

Hakonen, BaXHBIH MCTOYHUK  IIOJIOKUTEIBHBIX HOMOLMH —  UIPOBOE  IIOBEACHHUE
(«aBUraTenbHast TPEHUPOBKA»). ManeHbKU peOeHOK LENbIMU JHAMH O€raeT U NpbIraeT, TPEHUPYs
CBOE TeJO, KaK MIPHUBBI KOTEHOK. B3pocCiblii 4emoBeK 3a4acTyio C OOJBLIMM YIOBOJIBCTBHEM
IIPOBOJUT BpeMsl Ha AMBAHE, KakK JICHUBBIN KOT, U o0eIaeT cebe Moty B cropT3ai 3aBTpa.

Ha sTrom mpumepe BHIHO, 4TO Hall MO3T — 3TO apeHa IOCTOSHHONW KOHKYPEHIMH DPAa3HBIX
norpeOHocTell. To, kakas MOTpeOHOCTh MOOETUT B JAaHHBIH MOMEHT, 3aBUCHT OT BHEUIHMX HU
BHYTPEHHUX CUTHAJIOB, TOPMOHAJBHOTO (OHA, BO3pacTa, MHIWBUAYaJbHOTrO ombiTa. Ho oueHb
3HAUUTENIBHBIN BKJIAaJ BHOCUT U MCXOIHBIM, T€HETUYECKH YCTAaHOBJICHHBI YPOBEHb aKTHMBHOCTH
LIEHTPOB KaX/10M U3 NOTPEOHOCTEN — TEMIIEPAMEHT.
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Mapi HelipoHOB-HOBOOpaHLIEB

Kak Obulo cKa3aHO BbIIIE, 33 KaXJ0M NOTPEOHOCTBIO CTOMT CTPOIrO OIpPEesICHHBIN
¢bu3nonoruuecKkuii MexaHu3M. BenMuMHAa ASMOLMOHAIBHOTO TOAKPEIUICHHUS, CBS3aHHOTO C
YIOBJIETBOPEHUEM TOH WM WHOW NOTPEOHOCTH, 3aBUCUT OT (PHU3MOJIOIMUYECKOI0 CTaryca
COOTBETCTBYIOIIETO y4acTKa Mo3ra (TUnoTanamyca, OoibIux nonymapuii u ap.). OcobeHHo spKo
9TOT (akT MOATBEPXKIACTCS B CIydae MATOJOTHM: MHCYJIbT WM OIYXOJb MOTYT IOJHOCTBIO
OTKIIIOYHTH WM, HAIIPOTHB, 0OOCTPUTH JIFOOYIO TOTPEOHOCTh — HANpUMEP, YHUUTOXKUTH AlIETUT
WIH YBEJIUYUTH arpeCCUBHOCTD.

CreneHp aKTHBHOCTM IIEHTPOB pa3HBIX MNOTPEOHOCTEH WHAMBUAyalbHA IS Ka)XIOTO
KOHKPETHOr0 4yesioBeKa. VIMEHHO STH «HACTpOMKM» Mbl M Ha3blBa€M TEMIIEPAMEHTOM.
CoBpeMeHHbIE JaHHBIE, B TOM 4YHCJIE CPaBHEHME IOBEACHMs OJM3HELOB, MOKa3bIBalOT, 4yTO 40—
50% TemnepaMeHTa 3aa€TCsl TEHETUYECKH.

Bropoii Baxuelmmii ¢paktop — GOpMHUpPOBAHHE CBA3EH MEXIY HEHMPOHAMH KOPBI TOJIOBHOTO
Mo3ra eme A0 poxaeHus. «COopka» Mo3ra Ha 3Tame 3MOpHOreHe3a HAallOMUHAEeT MacCOBOE
TeaTpaIn30BaHHOE MPECTABICHNE, UAYIIEe 10 cTporomy Iutany. CHayana GpopMupYETCs OKOJIO
COTHM MWJIJIMApAOB HEWPOHOB, KOTOpPbIE IIOKa HE MMEIOT HU CIIELUalIM3allui, HU CBsized. 3aTeM
3aHMMAIOT CBOM MeECTa BCIOMOTaTeNbHbIE TIJIMAJbHbIE KIETKH, U3 KOTOPBIX CTPOUTCS
IIPOCTPAHCTBEHHBIN Kapkac Mo3ra. Ero napameTpsl, cpeiu MpoYyero, ONpeAeIsstoT OTHOCUTEIbHBIE
pa3Mepsl pa3HbIX 00J1acTel HEPBHOW CUCTEMBI.

Ha cnenyromem stane oOpa3yrorcsi (pakTopbl pocTa — IIOKa YTO OYEHb MAJO0 H3Yy4YEHHbIE
BEIIECTBA, KOTOPbIE BBIACIAIOTCS B MHMKPOCKONMYECKHX KOJIMYECTBAX W B TEYEHHE OYEHb
HebonbIoro cpoka. [IpuBieueHHble MU, HEUPOHBI (PU3UYECKH MTEPEMEIIAI0TCS IO 00pPa30BaHHBIM
[NIMAJbHBIMU KJIETKAMHU «pelibcaM», 3aHMMasi CBOU MecTa. Takxke ciiefys 3a (hakTopamu pocra,
HEHPOHBI BBITYCKAKOT OTPOCTKU K CTPOTO ONPEAEIEHHBIM aJpecaTaM.

B pe3ynbraTe BO3HMKAIOT HEHPOHHBIE CETH JIBYX THUIIOB: OJHU CIOCOOHBI (DYHKIIMOHUPOBATH
0e3 JOMOJHUTENbHON HACTPOWKM (MMEHHO OHHM — OCHOBAa BpPOXKICHHBIX ITOBEJIEHYECKHX
MporpaMM U OMOJIOTMYECKUX MOTpeOHOCTEN); Npyrue mpernoyiaraloT o0ydeHue, T0 eCcTh 3alich
JIOTIOJTHUTENBHOIN HH(pOpMAIMH, KOTOPasi TOMOXKET YIOBJIETBOPUTD T€ UM HHBIE MOTPEOHOCTH.

Onucannsle npoiecchl GOPMUPOBAHUS MO3Ta B OCHOBHOM IPHUXOJATCS Ha MEpBbIE JBA—TPH
Mecsina 6epeMeHHOCTH. Cumraercs, 20-25% Oynymux BO3MOKHOCTEH M XapaKTEpPUCTHUK MO3ra
OTIpEACNAIOTCS TEM, HACKOJBKO OJaromoiy4Ho MPOTEKaeT BHYTPUYTPOOHOE pa3BUTHE B 3TOT
nepuon. Ctpecc, WHGPEKIMOHHBbIE 3a00J€BaHMs, NPUEM ONpEJCNCHHBIX BHAOB JIEKApCTB,
HUKOTHHA, AJKOTrOJsl MOXKET MOBIMATH Ha FOPMOHAIBHBIA ()OH MaTepH, a COOTBETCTBEHHO — U
pebeHka, momenaB CTpyKTypam Mo3ra (popMUpOBaThCS Tak, KaK MPeANucaHo FreHaMH.

[Tonmyuyaetcsi, 4yTo, €ABa POAMBIIKCH, MBI ToidydaeM Ha 60-70% chopmupoBaHHbIil HabOP
KU3HCHHBIX TPEANOYTCHUIA: YeM MBI XOTelu Obl 3aHMMAaThCs, KaKO€ MECTO «OTBOEBATh» B
o01iecTBe, HAaCKOJIbKO AKTHUBHBIM 00pa3 »XM3HM BeCTH. MOXHO CKa3aTb, YTO y KaXJOTO OT
POKIEHUS €CTh CBOE MpU3BaHKUE. BOT TONBKO OTBICKATB €r0 yIAETCs AAJIEKO HE BCEM.

BpoxIeHHBIII TeMIepaMeHT OIpeleNnseT, Kakue 3aHSATHS WM JIMHUM TOBEeAEHHs OynyT
JlaBaThCs HAaM JIerde U MPUHOCUTDH Oouiblne pagoctH. CkaxeM, ecii Bbl IPUPOXKICHHBIN TBOpEI U
MY3BIKaHT, TO €XKEHEBHbIC PEIIETULIMH HA CKPUIIKE AJIs BaC HE KaTOpra, a yJJOBOJIbCTBUE.

OpHako eciau pOAUTENN HE MOAAPWIM BaM CKPHIIKY, a OTHPaBWJIM 3aHUMAaThCs Kapare,
MPUIETCS UMETh JIENI0 C MEHEe «IIpeyCTaHOBICHHBIMU» NOTPEOHOCTIMU — Pa3BUBATh arpecCuio
U TEeppUTOpUAIbHOE IOBEJACHME («HAIlla KOMaHJa JIydllle BCEX»). Y JOBIETBOPEHUE
«BTOPOCOPTHBIX» MOTPEOHOCTEH MPUHOCUT MEHBIIE MOJOKHUTEIBHOIO MOAKpPEIUIeHUs (YuTail —
MEHBILIE CYACTbsI), U BCE K€ IOJ BIMSHUEM BHEIIHEH Cpelbl Mbl BIOJHE CIIOCOOHBI Pa3BUTh
BO3MOXHOCTH, KOTOPBIMU IPUPOJa MaJo OAapuiia Hac OT POXKICHHMSL.

B nanHOM ciydae peub HIET O BOCIIUTAHUH, KOTOpoe (hopMupyeT Haml xapakrep. Yem Gosbime
pa3Iuuuil MEXIy XapakTepoM U TeMIEpPaMEHTOM, TEM MEHbILE «TOPMOHOB CUACThs» (HaIpuUMep,
nodamuHa UM SHAOPGUHOB) MBI orydaeM. K coxaneHuro.

IIpuka3piBaTh Jy4lle HIENOTOM

[ToBeneHueckue mporpamMmbl, € IOMOIIBIO KOTOPBIX Mbl NPUCHOCAOIMBaEMCS K BHELIHEMY
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Mupy, nosne3Hsl. OHM DOMOTarOT MpOXKUTh JOJIYHD U CYACTIMBYKO JKH3Hb, OCTaBUTh
AKHU3HECIIOCOOHOE MOTOMCTBO, MPOJOJIKUTH CBOM poj. C Apyroil CTOpOHBI, HAlKM OHOJIOTHYECKHe
NOTPeOHOCTH — 3TO KHOMKH, YMEJIO HaXKuMash Ha KOTOpble MOXXHO HaMH YCIICUIHO
MaHMITYJIUPOBATh.

Co0CTBEHHO, TOJIBKO YTO YIIOMSIHYTBII IPOLIECC BOCIUTAHUS 3aKII0YAETCS UMEHHO B 3TOM.

Ponurtenu u yunrens, Ha4aJbHUKU U MOJIUTUYECKUE JESATENN CO3AAI0T YCIOBHUS, IPU KOTOPBIX
CeTH OOY4YaloUIMXCS HEHPOHOB B MO3re 4YEJIOBEKa IPOIMUCHIBAIOT MPOrpaMMbl, MO3BOJISIOIINE
YCIIEITHO A00BITh MUITY (ITOJIy4aTh BBICOKYIO 3apIUiaTy), YBETUYUTh 0€30MacHOCTh (YCTAaHOBUTH B
KBapTHpPE OXPAHHYIO CHUTHAJIM3ALMI0), CTaTb JIUJEPOM B XOTS OBl HEOOJBIIOW «cTae»
(TpoaBMKEHUE TI0 CITYX0€) U T. TI.

OCOOEHHO YeTKO MEXaHM3Mbl «BUPYCHBIX» MaHUMYJSIHMNA MPOCMATPUBAIOTCA HAa IMpHMEpax
noTpeOuTeNnsCcKoro mnosefeHusd. llpencraBbre, K nmpumepy, 4To Bbl cMOTpuTe ¢GuibM. Croxer
3axXBaTHIBAET BAcC, T'€POM 3aCTaBIAIOT CONEPEKUBATh, BbI TOIYy4aeTe YIAOBOJBCTBUE, MO0(paMUH
xJiemer 4epe3 kpail. Ha skpaHe Bbl BUAMTE HE TOJIBKO I'€pOEB, O KOTOPBIX JyMaeTe B JAaHHBIN
MOMEHT, HO M, CKa)keM, OeJble IITOpHI, KOTOpbIE BHI Ja)xke HE 3aMedaere. TeM He MeHee o0pa3
OeJIbIX IITOP OTKJIAABIBACTCA B IAMATH, ACCOLUUPYSICH € 10GaMUHOBBIM IOJKPETIJIEHUEM.

[poiiner Hemens, U HE HUCKIIOYCHO, YTO, YBUJIEB B MarasuHe Oeible INTOPHI, BbI UCIIBITAETE
SMOLMOHANBHBIA MoabeM. Jlanee B /€10 BCTyHaeT palMoOHAIN3alUsa: HETPYIHO OOBSCHUTH CBOM
CHUIOMHHYTHBIM TIOPBIB TE€M, YTO OEJBIi LBET XOPOIIO COYETAETCS C YK€ MMEIOUIeHcss MeOenblo,
YTO €ro peKOMEHIYIOT Belylle AU3aiHepbl, YTO 3TO MOAHBIM TpeHA. A mpojaBLaM OebIX LITOp
OCTaHETCS JIMIIb CKa3aTh Cacubo pexXuccepy U akTepam, KOTOpPhIE el XOpollee KUHO.

KcraTtu, npumMep ¢ GesbIMU IITOPaMU B3ST U3 XKU3HH: OHU MTPOMENIbKHYIJN B cepuaiie «Cekc B
00JIBIIOM TOPOAE» U MPOJAEMOHCTPUPOBAIN B COOTBETCTBYIOIEM NEPHUOAE 3HAUYUTEIBHBIA POCT
MPOAAK.

BbI3bIBaTh CTOMKHME 3MOIMOHAJIBHBIE ACCOIMALMM, YIPABIATh MOBEIECHUEM U HACTPOEHHEM
MO’KHO HE TOJIBKO C TIOMOLUIbIO SIBHBIX, OCO3HABAEMBIX, HO U C IOMOII[bI0 HEOCO3HABAEMBIX 3BYKOB,
3armaxoB, BU3YalbHbIX 00pa3oB. K mpumepy, B Ka3MHO pacHbUISIOT BEIIECTBA, BBI3BIBAIOLIUE
JEeTKyI0 3H(opHIo, YTOOBI MOCETUTENIM BEPUIM B CBOW ycmexX M craBwid Oosblie. B marazunax
JIOPOTHX TOBapOB, HANPOTHB, CO3JAIOT YMHPOTBOPSIOUIYI0 aTMOc(epy, 4YTOObI MOKYIaTelH
HE BBIXOAMIIH U3 ce0sl TPH BUJIE BHICOKUX LIEH.

«H(bOpMAIMOHHBIH IITyM», TO €CTh HEKHWE CUTHAJIBI OPraHOB YYBCTB, KOTOPHIE MBI TTOJTY4aeM,
HO HE OCO3HAaeM, MOXKET OKa3blBaThb Ha Hac 3Hauumoe BiusHue. CyliecTByeT NpakTHKa
noOapneHUs] K (OHOBOM My3bIKE B TOPTrOBOM 3aji€ 3aMacKHPOBAHHOI'O IPHU3bIBA «HE KPaan»,
HE BOCIIPUHUMAEMOro Co3HaTeiabHO. CTAaTUCTHKA MOATBEP)KAAET, UTO KOJUYECTBO KpPak B 3TOM
ciydae cokpamjaercs. TOT ke MeXaHU3M JIe)KUT B OCHOBE 3HAMEHHUTOrO «25-r0 KaJpa»: MO3T
YeJIOBEKA B COCTOSIHUU BOCIIPUHSITH HEOCO3HABAEMBIM TEKCTOBBIN NPHU3bIB, KOTOPBIN MOSBIAETCS
Ha sKkpaHe Bcero Ha 0,04 ceKyHablI.

[ToueMy HepBHasg cucTeMa C JOBEPHUEM OTHOCUTCS K IpHU3bIBaM, BOCIPUHUMAEMbIM Ha
oANoporoBoM ypoBHe? Kak ropopuiioch paHee, Hallll pelIeHHs] U peaklUyd BHIOOpa BO MHOI'OM
SBIISIIOTCS.  PE3Yy/NbTaTOM KOHKYpeHIMH norpedHocTeil. Ilpum 3ToM i 3amycka peabHOro
MOBEICHMS, KaK IMpaBWilo, TpeOyeTcs OCO3HaBaTh Mpoucxopsiiee. Ecau Mbl momydyuM mnpsMoit
MPUKa3 MOKyNaTh TOBAp, Mbl OyAeM MOHMUMATh, YTO MPUKA3BIBAIOLIMNA CTAaBUT ceOs BBIIIE HAC U
OrpaHUYMBAET HAILy CBOOOLY.

VY4acTku M03ra, OTBEYAIOLIHNE 32 HEPAPXUUECKOE MOBEACHUE U CTPEMJICHHE K CBOOOIE, TYT XKe
LIepO pa3passarcs OTpULATEIbHBIMM 3MouMsaMU. U mponaBen, «XxBaTaroolMii Hac 3a MOIY»,
OCTaHETCS HU C YEM.

['opazno s¢ddexTuBHEE OKa3bIBaeTCS «3allyCTUTh BHPYC» — PAa3BECUTh Ha BCEX CTEHAX
CHUMITAaTUYHBIC PEKJIAMHBIC IIAKATHl, IMOCTOSIHHO KPYTUTh 3a0aBHBIC TEJIEBU3MOHHBIC POJIMKH...
Bpone Obl He ciaymaere M HE CMOTPUTE, HO Ballld HEHPOCETH BCE PABHO «3AMMCHIBAIOT HA
KOPOYKY» U B MOMEHT IOKYIIKH ITOICKaXKyT CO3HaHHIO — BOT OH, TOT TOBap, KOTOPBII Mbl 3HAEM U
KOTOPBIH YK€ CBSI3aH C MOJIOKUTEIbHBIMH SMOLIUAMU.

To v BoJsI, TO JIK HEBOJIsI
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Yro »xe mnosydaercs: HAllM NPEANOYTEHHs MBI HacleqyeM OT pOJIWTENEH, Hallll BKYCBHI
dbopMuUpYIOT «THAEpPHl MHEHHUI», BCE JaBHO pemieHO 3a Hac? BoBce HeT. boruus mpaBocymus
deMuza — OJHMLETBOPEHHE OOBEKTUBHOCTH U  OECHPUCTPACTHOCTH —  HM300paxkaercsi ¢
3aBA3aHHBIMM IJ1a3aMu U Becamu B pykax. Kak m ®demuuma, Mbpl 3a4acTyr0 HE BUJIUM CBOUX
norpeOHOCTEH, HO UMEHHO OHH JIOKAaTCA Ha MPaBYIO M JIEBYIO yaliu BecoB. [IpuciymaBmmch
HUM, MBI BBIOUpaeM TO, YTO JIy4llle JJIs Hac.

«IIpenynpexxaeH — 3HA4YUT BOOPYKEH», — TJIACUT M3BECTHAasl IOrOBOPKA. 3Has CBOHU
HanboJee YyBCTBUTENbHBIE KHOMKH, MOXKHO 00JIee YCIeIIHO MPOTUBOCTOSITh MAHUITYJIALUAM. B TO
’KE BpeMs TMOpOW TOJNBKO HAIIM >KUBOTHBIE HMHCTUHKTHI CHOCOOHBI TOMOYb PACHO3HATH
oOMaHIIMKa: BeIb JAPEBHUE CTPYKTYpPhl MO3ra 3a4acTylo pabOTaroT HaJle)KHee, YeM CO3HaHHe
CaMOro I'€HUAJIbHOTO CBIIIUKA.

POXJIEHUE 'EOXUMHUHU
I'. b. HaymoB, 0okmop 2e0n020-mMuHepanocuueckux HayK

«Xumusd u xku3Hb» Ne3, 2013

B 2013 rony ucmoansiercsa 150 et co nHsA poxkaenus Baagumupa HBaHoBu4a
Bepuaackoro (12 mapra 1863 — 6 sinBaps 1945). FO0uJeii BKJIIOYEH B CUCOK MAMSTHBIX
aat FOHECKO, u ero oTMe4alT He TOJIbKO B Hallleil cTpaHe.

«KopHH BCAKOTrO OTKpBITHS JieXKAT JANEeKO B INIyOMHE, U, KaK BOJIHBI ObIOTCS ¢ pa3bera o
Oeper, MHOTO pa3 IUICIIETCS YEeIOBEUeCKasi MBICIb OKOJIO MOJArOTOBISIEMOrO OTKPBITHS, MOKA
NpUIET JEBATHIA Bai»: 3TU ciioBa B. WM. BepHagckoro B MOJHOW MeEpe OTHOCATCA K
T€OXMMHUU — OT TMEPBOr0 YIIOMHHAHUS 3TOTO CJIOBA JI0 €€ MpU3HAHHUS M (OPMHUPOBAHUS Kak
HayKH npouuio 6osbiie ctojetuss. CeroaHs 3To BaKHEHIIasi TUCHUIUIMHA, KOTOpasi TECHEHIIINM
00pa3oM CBsI3aHa C IKOJOTHUECKUM MOHUTOPUHIOM U PELICHUEM 3KOJIOTMYECKHX MPOOIIEM.

BriepBeie TepMHH «reoXxumus» ynorpeOua B 1838 rogy mBeinapckuii XUMHK XPUCTHAH
Opunpux Hlendeiin (1799-1868). «Yke HECKONBKO JET TOMY Ha3ad, — MHUCal OH B
1842 romy, — s myOJIMYHO BBICKA3aJl CBOE YOEKIEHHUE, YTO, IPEKIE YeM MOXKET UITH PeUb O
HACTOSIILIEN T€0JIOrMYECKON HayKe, Mbl JOJKHBI UMETh T€0XUMHUIO, KOTOpas AODKHA HAIIPaBUTh
CBOE BHHMaHHE HAa XMMHUYECKYIO MPHUPOJYy MAcCC, COCTABIIAIOIIMX HAll 3€MHOM LIap, U Ha UX
IIPOUCXOXKAECHHE, TI0 KpailHEW Mepe, CTOJBKO K€, CKOJbKO M Ha OTHOCUTEJBHYIO JPEBHOCTb
3TUX OOpa30oBaHUIl W B HUX MOTPEOCHHBIX OCTATKOB JOMOTOMHBIX PACTEHUH W >KUBOTHBIX.
C yBEepEeHHOCTBIO MOKHO, KOHEYHO, YTBEPKAATh, YTO T€OJIOTH HE BEYHO OYAYT CIeI0BaTh TOMY
HANpPaBIEHUIO, MOCJIEI0BATENIIMU KOTOPOTO OHU ceifuac sBisitoTcs. OHU, Ui pacIIupeHus
CBOEH HayKH, KaK TOJIBKO OKaMEHEJIOCTH HE CMOTYT JOCTaTOYHO CIYXHUTb UM, JIOJKHBI OyIyT
UCKaTh HOBBIE BCIIOMOTATENbHBIE CpPEJCTBA W, 0€3 COMHEHHS, TOTJa BBEIYT B T'EOJOTHIO
MUHEPAJIOTO-XUMHUECKHE MYyTH HCCIe0BaHus. Bpemsi, Korja 3To CBEpIIMTCS, KaXETCs MHE
HE CTOJIb JATCKUM.

[[lenGeitH ommOCs TOJBKO B OJHOM: BpeMs ero uaeil npuunuio jumb B XX BEke.
B XIX Beke HaydHble yMbl 3aHMMall MHOTOBEKOBOW CHOp IUTyTOHHCTOB M HENTYHUCTOB.
[locneanue cunrtanu, yTo 3eMJIsl OJy4YMsia CBOM BUA Onarogaps Boje. ILnyToHuCTH nonaranu,
YTO OKPY’KaIOIYK MPUPOJY CO3JAeT pacIUIaBIEHHas ropsdyas mMarmMa, HaxoIAIUECs BHYTPH
IUTAHETHI, a 3HAYUT, TJJaBHOE B I€0JIOTMHM — 3TO BYJIKaHbI, ref3ephl, 3eMJIETPSICEHUSI, TEPMBI.
HNmenHo Onarojnaps BHYTPEHHHUM CHJIaM 3€MJIM O0pa3yroTcs TOpbl, TOpHbIE MOPOABI H
JaHAIIA(THL

Hemuoro mno3anee, B 1866 rogy, u3BecTHbIi HeMeukud XuMHK M (¢apmaneBT Kapr
@puapux Mop (kctatu, 3T0 OH BBEJ MOHATHE «HOPMAJBbHOCTh PacTBOpa», pa3paboTan METOJ
orpeiesieHus cepedpa, CKOHCTPYHPOBaJl OIOPETKY M MUIETKY) HarevyaTal 3aMedaTesIbHbIi TPy
«Ucropus 3emsn. ['eonorust Ha HOBBIX OCHOBaHHUSAX». B aTOH KHHre, aHamu3upys
reoJIOTUYECKHE 3HaHUS CBOEro BpeMeHHU, Mop ¢ y»)kacoM oTMedall, YTO F'€0JIOTH CO3JaJIH CBOIO
«pU3UKY» U «XUMUIO», B KOTOPBIX «Ierdailline Tejla TOHYT B TsDKEIeHIIUX cpeiaxy», a map
UMEeT CHUJTy, «Kakas He CHHJIAach OObIYHOU (pusmke». CpaBHHMBAsE OTHOCHUTENIBHYIO CHIIY JABYX
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BAJKHBIX KHCJIOT, YIOJBHOM M KPEMHHUEBOM, B PAa3JIMYHBIX TI'EOJIOTMYECKUX YCIOBMAX, OH
MOKazajl, 4yTo OJMKe K MOBEPXHOCTHU CHJIbHEE YTOJIbHAsl KHCIOTA, MOCKOJBKY BBITECHSET
KPEMHHEBYIO U3 ee cojieil. A B riyOuHe 3eMiiH, B 00JIACTH BBICOKMX TEMIIEPATyp U JIaBJICHUH,
Hao0OpOT, KpeMHHEBasi CTAaHOBUTCA CUJbHEe. OJTO ObUI YK€ BIOJHE COBPEMEHHBIH
F€OXUMHUYECKUH TIOXO0, OCHOBAHHBIM HA YMIIUPUYECKUX MUHEPAIOINYECKUX TaHHBIX.

B To Bpems HU B reosiorny, H1 B XUMHUU HE ObUIO OJIaronpuaTHOMN cpeabl s BbIACIECHUS
FEOXMMHMYECKUX HIEH B OTHAENbHYHO jaucuMiuiiHy. [loyBa g 3TOro  MEIJIEHHO
MOATOTAaBIMBAJIACh B TEUCHHE JCCATWICTHH co BTopoil monoBuHBl XIX Beka. He Oyny
MEPEUYHCIATh BCE COOBITHS M BBICKAa3bIBAaHUS, KOTOPBIC, «KaK BOJIHBD», TOTOBUJIH OTKPBITHE
HOBOH OTpaciii HayKH, TeM 0oJiee 4TO ATO MOJIHO U eMKo caenan B. U. Bepnanckwuii B mepBoit
K€ YaCTU CBOMX 3HAMEHHUTHIX «OuepkoB reoxuMum». Cama reoxumusi Kak HayKa poOAMJIach
TOJIBKO B Hadase XX Beka.

bbIl0 11Ba OCHOBHBIX HAIIPaBICHUsS €€ pa3BUTUA, KOTOPBIE JOJIrOe BpeMs IOYTH
He nepecekanncb. OAHO M3 HUX POAUIIOCH U3 KPUCTAJUIOXUMHUHU, U €r0 pOAOHAYaJIbHUKAMHU
MOXXHO CYMTaThb MuHepanoruueckuii MHCTUTYT B ['értuHrene m VYHuBepcurer B Ociio.
VYCcoBepIIEHCTBOBABIIMECS K TOMY BPEMEHH PEHTITCHOMETPUYECKHE METOAbl IO3BOJIWIN
HaKOHEI| CBs3aTh CBOMCTBA KPUCTAUIMYECKUX BEIIECTB C HMX AaTOMHOM CTPYKTYypOHl H
nonioxkenueM B [lepuoanueckoit cucteme aneMeHToB. HopBexkCkuil XUMHUK U KpucTaorpad
Buxkrop Tompammunar (1888—1947) BBenm mnoHsaTus 00 aTOMHBIX W HMOHHBIX pajJHycax,
chopMmynupoBanl 3akoH u3oMopdu3mMa (3TOT 3aKOH HOCUT €ro UMs), MPUMEHUI
TEPMOJIMHAMHUYECKOE MPAaBUIIO (Da3 K T€OJOTHUECKUM OOBEKTaM M MOCTPOHI T€OXUMHUUECKYIO
knaccugukanuoo 3meMeHToB. Ho camoe riaBHOe — OB HaliIeH MHCTPYMEHT MCCIIEeI0BaHUM:
VM CTaJly IIPEICTABICHUSI O Pa3Mepax aTOMOB U O CBS3X MEKIY HUMH.

OrpomHyto poib B (OpMHUPOBAaHMM TE€OXMMHH cChirpaia Takke @OEeHHOCKaHIUsI
(reorpaduueckas 0061acTh, BKItouaromas CkanauHaBuio, Koabckuil momyoctpoB, OUHISHIUIO
n Kapenuio). Ee reorpaduueckue u reojorudyeckue OCOOCHHOCTH HAIENWIM YYEHBIX Ha
WCCIIEZIOBAaHNE MHUHEPAIIOB, MarMaTHYECKUX M METaMOP(UYECKHX TOPHBIX MHOPOJ M TeX
MPOLIECCOB, KOTOpPbIE MPOUCXOAAT B Oojiee riayOokux reochepax 3emiu, — B YaCTHOCTHU Ha
W3y4eHUE TOro, KaK IMEPEMEINAOTCA DSJIEMEHTBI B YCJIOBHUSAX TIPAJAMCHTHBIX 3HAYCHUMN
TEMIEpaTyp W AaBieHUU. ['€0XMMHS MHHEpaNbHBIX BEIIECTB OBICTPO BOILLIA B TEOJIOTHIO,
a 3aTeM CcJeNajach CaMOCTOSATENbHON HayKoil. OObEeKTaMH €€ MCCIEI0BaHUM CTaIl MUHEPAIIBI
U BCE€, YTO COCTOUT U3 MUHEPAJIOB.

Bropoe HanpaBiieHHe re0XMMUM CBA3aHO ¢ MMeHeM Brnagumupa MiBanoBuya Bepraackoro,
OCTaBUBILEr0 OOraTelii apXUB JHEBHUKOB M PabOUYUX 3aMHUCEH, MHCEM POIHBIM U APY3bsM, MO
KOTOPBIM MOXHO TNPOCIEAUTh BCE 3TAIbl Pa3BUTHUS €ro MUPOoBO33peHus. OH chopmyarpoBal
uaeH, K KOTOPBIM TOJIBKO ceHdac TOJAXOAWUT HaydHas MbICiab. A (OPMHpPOBAHUE €ro
YHUKAJIBHOTO MBIIUICHHS] HAYAJIOCh €I1I€ B IETCTBE.

IIpencrasnenne 0 €IMHCTBE MUPA CIOXKWIOCH y MoApacTaromero Boaoay noj BIusHUEM
Mporyjaok ¢ naBowoponHbiM asaaeil  EBrpagom Maxcumosuuem Koponenko. Esrpad
MaxkcuMoBHY, TOKJIOHHUK BonbTepa, 3aHumalics HayKoW Kak JIOOMTENIb, B YaCTHOCTU
BJIOXHOBJICHHBIN Teopuel /lapBrHa, mmycan COYMHEHHE O NMPOUCXO0KICHHUH 4elloBeka. B cBoem
IUIEMSIHHUKE OH Haiuen OyarogapHoro ciymarens. «Hukoraa e 3a0yny Toro BIMSHUS, KaKoe
HUMeJ JUISi MEHS 3TOT CTApUK B MEPBBIC TOJBI MO YMCTBEHHOM KM3HU, — mucan BepHaackuit
B 24 roga xene Haramuu EropoBHe. — BcnomMmuHaroTcss MHE TEMHBIE 3MMHHUE 3BE3JIHBIE
Beuepa. [lepen cHOM OH J1FOOUII TYJNIATH, U 51, KOTJa MOT, BCerja Xoaui ¢ HUM. S qrobun Bceraa
Hebo, 3Be3/1bl, 0c00eHHO Mieunsblii [1yTh mopakan MeHs, M B 3TU Beuepa s OO CIIylIaTh,
KaKk OH MHE O HUX pPaccKasbIBai; s JIOJTO IOCIE HE MOI' YCIIOKOUThCS; B Moeil (aHTazuu
Oponmnu KOMETHl uepe3 OeCcKOHeYHOe MHUPOBOE IPOCTPAHCTBO; TMAaJaloIIMe  3BE3JIbI
OKUBJISUIMCH; SI HE MUPWICS C¢ 0€3)KU3HEHHOCThIO JIyHBI M Hacels ee 1eJIbIM POeM CYILECTB,
CO3JIaHHBIX MOMM BOOOpakeHHeM. Takoe OrpoMHOE BIMSIHUE UMEJIH 3TH MPOCTHIE PaccKas3bl Ha
MEH$, 4YTO MHE Ka)KeTCsl, UTO sl U HhIHE HEe CBOOOJECH OT HUX).

OmrynieHre e1MHCTBA YeJloBEKa U MPUPOJIbI, MICI0 LIEJIOCTHOCTH MUPA M OJHOBPEMEHHO

115



OpEHHOCTH BCEX €ro XHMBBIX M HEKUBBIX (KOCHBIX) 00beKTOB BepHackuii ycBOWII ¢ 1€TCTBA U
BOCIPUHUMAJ Kak akcuomy. [loHMMaHMe B3aMMOCBSI3M MEXKIY CaMbIMH Pa3HBIMU OOBEKTaMH
IPUPOABI U CTPEMJICHUE HAUTU 3TU CBS3U CTAJ0 XapaKTEPHOM YEpPTOM BCEH €ro Hay4HOU
NEATEIIbHOCTH.

OxonuuB rumHazuto, B.M. BepHanckuii DoOCTynMi Ha €CTECTBEHHOE OTJIEJIICHHE
[TeTepOyprckoro yauBepcuteta. [lozmuee, B 1922 romy, oH BCIIOMUHAT: «YHHBEPCHTET UMET
JUIsL BCEX HAaC OrpoMHOeE 3HaueHue. Ha nepBoM Kypce OTKpbuIcs Nepea HaMHu HOBBIM MU, U MbI
BCe OpOCHJIMCH CTPacTHO W JIHEPrUYHO B HaydHyto paboty». Jlekmmm [[. . Menneneesa
OKa3aJy pellarollee BINUSHAE Ha MOJIOJIOTO CTYJAEHTA, HALEJIMIN MOJIOZOTO UCCIIE0BATENs Ha
XUMHUYEcKoe MblluieHue. «Ha ero Jekmusx Mbl 0CBOOOXIATUCH OT TUCKOB, BXOJMIN B HOBBIH
YyJIECHBII MHp, U B IEPENOIHEHHOM 7-i aynuropuu Jmutpuii MBaHOBHMY, moabIMas H
BO30y>Kaas rirybovaiiiue CTpeMIICHUs YeI0BEYeCKOM JIMYHOCTH K 3HAHUIO U K €r0 aKTHBHOMY
NPUIOKEHUIO, B OYEHb MHOTHX BO30YXIal TakKue JIOTUYECKHE BBIBOJABI M HACTPOCHUS,
KOTOpBIe OBUTH JalieKu OT Hero camoroy». OtHomenue k yekiusam J[. M. MenneneeBa MoKHO
OLIEHUTH XOTs OBI 10 TOMY, 4TO Tpu Apyra, A. Kpacuos, B. Bepuanckuii u E. Pemusos, nocne
CIa4M 9K3aMEHOB CBOEMY JIIOOMMOMY Mpodeccopy CHeruaibHO mounut B ¢oToarenbe u
chororpadpupoBasiice Ha mamsTh (puc. 1). [lonmmanue BepHajckum XuMuUHM U TIyOOKOE
YBaXXEHUE K HEW 3apOJUIIOCh B YHUBEPCUTETE.

OkoHUMB  yHMBEpCUTET, BepHaackuil nocTynwi Ha  JODKHOCTb — XPAaHUTENS
MUHepasioruyeckoro kabunera mneparopckoro MockoBckoro ynusepcurera. [lepssie xe ero
HCCJIEIOBAaHUSI 110 MHHEPAJIOTUH OTJIMYAJIUCh BHUMATENIbHBIM OTHOLIEHHEM K XUMHH
MUHEPAJIOB U TTyOOKOU MpopaboTKoil XMMU3Ma UX 00pa30BaHUs, B TO BpeMsl KakK JI0 HETO yIop
B MUHEPAJIOTMH [IeJali Ha KPUCTAIIIMYECKHE (POPMBI, ONTHUECKHE XapaKTEPUCTUKU U
yCIIOBUS, B KOTOPBIX Hanuii MuHepan. Ero pabotel «Jlekuuu omucaTtenbHOW MUHEPATOTHN
(1899), «OmbiT onucarensHOM MuHepanoruu» (1908) um «Munepanorus» (1910) — ato
(yHIaMeHTaNbHbIE TPY/IBI 10 XUMUU MUHEPanoB. OTCI0/Ia HAYaJICs €T0 MyTh B TEOXUMHUIO.

Kak npencraButens TouHoro 3Hanusi, B. U. BepHajackuii Bo Bcex cBoux paboTax Bcerna
cTapajicsl ONHUPAThCA HA KOJIMYECTBEHHBIE XapPaKTEPUCTUKH, BBIPAKEHHBIE YHUCIOM U MEPOM.
W B TO e Bpemsl ero HHTEPEeCOBaJId caMble pa3Hble IPUPOAHbIE 00BEKTH. Kak HaiiTh 001Iyro
Mepy ISl pa3IUYHbIX MPUPOIHBIX TeN: OONBIINX U MaJbIX, 36MHBIX U KOCMUYECKHUX, KUBBIX U
KocHbIX? Macca — He mH(pOpMaTHUBHBIN MmapaMerp, a MOP(OIOTHS MOXKET OBITh MOXO0XkKa Y
CaMBIX Pa3HBIX 00BEKTOB (HampuUMep, 0OJAKO M OMyXOJb OMUCHIBAIOT MPUMEPHO OJMHAKOBO).
OTtBeT mojckaszajna XUMHUS MUHEPATOB. «B Kaxaol Karie U MbUIMHKE BELIeCTBa Ha 3€MHOMU
IIOBEPXHOCTHU 110 MEPE YBEINYEHUSI TOUHOCTH HAIIMX UCCIIEIOBAaHUI Mbl OTKPBIBAEM BCE HOBBIE
U HOBbIE JJIEMEHTHl. B mecumHke wiu Kamje, Kak B MUKPOMHpE, OTPa)kaeTcsi BEChb COCTAaB
KOCMOCa». JTHU CJI0BA, CKa3aHHbIE IIPU OTKPBITUU CEKLIMM T'€0JIOTMM U MUHEPAJIOTUH Ha ChE3E
pyCcCKUX ecTecTBoMCHbITaTeNel u Bpaden (1909), cranu KioueBBIMU TS TICJIONH CEPUH pabOT
10 «CIEKTPOCKOIIMH 3EMHON KOPBI» U MOCJIEOBABIINX 3aTEM «OUEPKOB F'€OXUMHUN».

Wtak, Bce s1MeMEHThl €CTh Be3Jle, HO B pa3HbIX KounyecTBax. M 3TO He ciaydailHOCTb,
a MposBJICHUE 3aKOHOB MpHUPObl. «KakoBo Obl HU ObUIO OOBSICHEHHE ITOTO SBICHMS, CXeMa
paccesiHUSI 3JIEMEHTOB OUY€Hb yaoOHa it kinaccudukamuu dakroBy. Obmas mepa HaiineHa!
3aKOHOMEPHOCTH PACHpPEACIICHUSI XUMUYECKUX 3JIEMEHTOB — BOT Ta €UHas Mepa, KOTOPYIO
MO>KHO IPUMEHUTH KO BCEM MPUPOJHBIM TeslaM. DTOT MOAX0 00BbeIMHUI METObl U3YUYEHUS U
YKUBOT'0, U KOCHOTO BEILLIECTBA.

B 1908 rony rnaBHbIA XHUMUK AMEPUKAHCKOTO T'€0JIOTMYECKOro KoMmuTeTa DpaHK
VYuracyopk Kiapk, BCIO JXKM3Hb 3aHUMABILUICS TI'E€OJOTHYECKUMH IpOoOJieMaMH, CBell U
nepepaboTtan Bce MMeBILIMECS AaHHble, B kHUre «Data of Geochemistry». Tam oH BrepBble
IIPUBEJI CTAaTUCTUYECKHUE JAAHHBIE O PACHPEAEICHUM 3JIEMEHTOB B IPUPOJHBIX Telax H
MUHepajiax. OTO ObUIO OYEHb Ba)XXHO: TIECOJOTUYECKUE JaHHbIE MPUOOPETU HaKOHEIl
F€OXUMHUYECKUM cMbICi. Benp Bce Tena COCTOST M3 aTOMOB, TOJBKO M3 KakKHWX HMMEHHO,
ompezeNseTcs 3aKOHaMu Npuponbl. MIMEHHO Ha 3TOM MOAXOJAE MO37HEeE OBLIU MOCTPOEHBI
3HaMEeHUTHIE JeKIKu BepHaackoro, kotopsie oH untan B Komiex ne @panc B CopboHHe.
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B 1924 rony nexuuu nznanu Bo @panunu Ha GpaHIy3CKOM S3bIKE, a TIOTOM U Ha PyCCKOM
oA 3aryaBueM «OUepKkyu reOXUMHM.

DOneMEHTHBI XUMUYECKUN COCTaB IPUPOJHBIX TEJ HACTOJIBKO IOKA3aTeJeH, YTO €ro, Kak
BBISICHWIIOCh, MOJKHO HCIIOJIB30BaTh KaK OJWH W3 BHUIOBBIX INPU3HAKOB, M HE TOJBKO JUIA
MHUHEPAJIOB M F'OPHBIX MOPOJ, HO JaXe Ul BCEX JKMBBIX OPraHU3MOB. JTO OKa3aJlOCh €IMHOU
MEpON M3MEpEHUs, LEHTPAIBHBIM SAPOM CHHTETHYECKOTO MOAXO0JAa K KOCHBIM M JKHBBIM
00BEKTaM MPHUPOJIBI, C IIOMOLIBIO KOTOPOTO MOXKHO MOHSTh, KaK OHU BIHUSAIOT APYT HA Apyra.
A TakKe KaK OHHU BJIUSIOT Ha IPOLECCHl, NMPOUCXOIAIINE B 3€MHOM Kope, ruapocdepe u
atMocdepe.

Ecnu aTomMHast reomeTpus NpUMEHUMMa TOJBKO K MUHEpajgaM M NPHPOJIHBIM OOBEKTaM,
COCTOSIIIIMM W3 MMHEpAIOB (Kak B MEPBOM KPUCTAJNIOXMMUYECKOM HAIIPaBICHHUU), TO TaKOU
MHCTPYMEHT, KaK U3Y4YE€HHE PACIpPENEICHHs YIEMEHTOB, TOAXOINUT KO BCEMY, B TOM YHCIE H K
JKUBBIM opranusMaM. Kak ropHas mopojga COCTOMT W3 MHHEPAIOB, KOTOPBIE ITOTUXOHBKY
pa3pymaroTcs, a IOTOM MPEBPAIIAIOTCA B YTO-TO APYroe, TaK M XKUBBIE OPTaHU3MBI CO3JAOT
cooOmiecTBa, OMOICHO3bI, BHYTPH KOTOPBIX OJHU BUABI MUTAIOTCA JPYTUMHU M IPOHCXOTUT
CBOE0Opa3HbIl KPYroBOPOT 3J€MEHTOB. JlJI1 aHajau3a *KMBBIX OPraHU3MOB C TOYKH 3pPEHHS
pacrpezeseHys JIeMEeHTOB BepHaCKkuii BBOIUT HOBOE IIOHATHE — (GKMBOE BEILIECTBOY.

[Tonyunnace enuHas CUCTEMAa YpPOBHEH OpraHM3alMM KOCHOTO M JKMBOIO Ha IUIAHETE.
B MuHEpanbHOM BelllecTBE 3TO MUHEPAl — IOPOJ1a — KOMIUIEKC U T. 1. B *KUBBIX OpraHuszMax
9TO0 OHOJOrMyYecKkuil BUA— OHOLEHO3 — OHoTON (Y4acTOK MPOCTPAHCTBA, 3aHATHIN
OIpeseNIeHHbIM OMOLEHO30M) U T. JI. HO 3TH JNMHMM HE M30JUMpPOBaHbI APYr OT APYra, MEXIy
HUMH €CThb HEINpEpbIBHAs CBs3b. EAMHAsg Mepa MO3BOJISET CONOCTABIATH XHMHIO JKHBOTO H
KOCHOT'0, CCJIEI0BATh KPYTOBOPOT 3JIEMEHTOB MEXAY HUMH. DTO ObUIO HE TaK Ba)KHO B Hadaje
XX Beka, HO CTAHOBUTCS OCOOCHHO ILIEHHBIM ceHYac, B COBPEMEHHBIX 3KOJOIMYECKUX
HCCIIEOBAHUAX.

C BBegeHMEM O3TUX NOHATUH OTKPBUICA €IE€ OJWH BaXKHBIM ACHEKT I€OXUMHUYECKOTO
aHaJIM3a Pa3BUTHs HAILIEH TUIAHETHI — UCTOPUYECKHUN. «BHOTreHHBIE MOPOABL... HAYT JAJEKO 3a
npenensl Ouocdepsl. YuuThiBas siBI€HUS MeTaMop(hr3Ma, OHU MPEBPAILAIOTCs, Tepsisl BCSIKUE
CJIeIBl KHU3HH, B TPAHUTHYIO 000JI0OUKY, BRIXOIAT U3 Onochepsl. I'panuTHas o0omouka 3eMiu
ecTb 007acTh OBUIBIX OHOCchep». Bee 3To MpoUCXOaUT MO0 CBOMM 3aKOHAM, M, YTOObI UX Y3HATb,
HaJ0 HU3ydaThb pAacCIpeAesieHue »3JEMEHTOB B NPUPOJIHBIX OOBEKTaX, UX H3MEHEHHS B
MPOCTPAHCTBE U BO BpPEMEHU. ['0BOpsS O cBoeM MOHMMaHuU reoxumuu, B. WM. Bepnanckuit
nucan: «S mogomen K HOBOMY i MEHS M JUISl JAPYrHMX U TOrjaa 3a0bITOMY HMOHMMAHMIO
MPUPOJIbl — FEOXMMHUYECKOMY M OHOr€OXMMUYECKOMY, OXBATHIBAIOIIEMY U KOCHYIO U JKUBYIO
NpUPOLY C OJHOM M TOW k€ TOYKM 3peHus. l[logxoas reoXMMHYECKHM K H3Y4YEHHUIO
Ie0JIOTMYECKUX SIBJICHUH, Mbl OXBAaTbIBAEM BCIO OKPYKAIOILYIO HAC IIPUPOAY B OJHOM U TOM XKE
ATOMHOM aCTIEKTEM.

K nonnmanwuio 3toro BepHaackuii men B TeueHHEe MHOTHUX JIET yIOpHO# paboTel. Tonbko B
1916 roxgy oH 3aBen CHeNMANBHYIO MANKy Ui pabOYMX MaTepHajoB MO KMBOMY BEIIECTRBY,
KOTOpBbIE JIETJIM B OCHOBY €ro (hyHIaMeHTandbHOH padoTel «buocdepay, BbleAmel U3 neyatu
B 1926 rogy, — myis TOTO, 4TOOBI HACH BBICTPOWIINCH B TEOPHIO, MOHATOOWIICS HE OJUH
JECATOK JIET.

CoBpeMeHHas1 reOXuMMs

3a mocyienHUEe IBa AECATKA JIET T€OXUMHUs [TOMOTJIa MOJTYYUTh OTBETHl HA CaMble pa3HbIC
MPUHIIUITAATIBLHBIE BOIPOCHL. 3aMETHM, YTO CETOAHS dTa HayKa HCCIENYyeT pachlpeeiicHue
HE TOJIBKO 3JIEMEHTOB, HO TAK)KE OTACJILHBIX H30TOIIOB.

Koraa Ha 3emiie mosgsBHJIACH JKH3HL?

JpeBHelme majJeoHTOJIOTUYECKUE OCTAaTKU MMEIOT Bo3pacT 2,8 mupa. yier. Eme 6omee
AapeBHUMH (3,2 MIpJA. JIET) CUMUTAIOT HEKOTOpble oOpa3oBaHMsA, MO (OpME HAMIOMUHAIOIIME
MUKpoopranm3Mbl. Howm B eme Oonee JApeBHHX TOPOJAaX HAXOIAT YIIIEPOAHMCTHIE
COEJIMHEHUS] — KaKOTr0 OHM MPOUCXOXKIEHHUSI? MOKeT OBbITh, 3TO OCTaTKW MHKPOIUIAHKTOHA?
CoOTHOIIIeHHe H30TOMOB yriaepona ~C/**C 1mo3BONSeT OTIMYHTE YIIEPOMUCTEIE COSAHMHEHHIS
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OpPraHUYECKOI0 IPOUCXOXKICHNS OT MUHEpaJIbHBIX. Cero/iHs BO3pacT CIEA0B, KOTOPBIE yUEHBIE
pacueHuBalOT Kak Ouosjormyeckue, gocturaer 3,8 mupza. jeT. B Takom ciiydae KHU3HB
npuMepHo Ha 0,8 MiIpA. JET MOJIOXKE caMOil Halllel MIaHETHI.

Koraa na 3emue nosisuiiacs Boga?

B 3anagnoit Ascrpanmum (xex Xwuic) HaWACHbl OKaTaHHBIE IUPKOHBI, KOTOPHIE
CUHTAIOTCS CTapedmMu B Mupe. «OKaTaHHbIE» — 3HAUUT Ha HUX BO3JCHCTBOBAJIN TEKy4yHe
BOJbI U Jieq. Bo3pact uupkonoB — 4,4 MiIpA. JIeT — YCTAaHOBJIEH YpaH-CBUHIIOBBIM METOJIOM
PaZiMoOM30TONHOIO JAaTUPOBaHUSA (LUPKOH COAEPKUT ypaH B CIEHOBBIX KOJMYECTBAX).
Iomydaercs ye Toraa Ha 3emie 6su1a Boga? 110 COOTHOMICHNIO H30TOIOB KHCIopoa O/ °0
B cocTaBe cwiMkara HUpKOHUS ZrSiO4 (OCHOBHOI'O KOMIIOHEHTA IIMPKOHA) MOXHO CYIUTh O
TOM, B KaKHX YCIOBHAX (HOPMHUPOBAINCH KPUCTAJUIBL. Y CTAHOBUB 3TO COOTHOIICHUE, yYEHBIC
C/I€TIalId BBIBOJ, YTO JIEHCTBUTENIBHO HA NMOBEPXHOCTH 3€MJIM yXe Torjaa, Oousblie 4 Mip. JeT
Ha3an, Obuta Boma («Nature», 2001, 409, 6817, 175-178,doi:10.1038/35051550, 178—
181, d0i:10.1038/35051557). DTOT BBIBOJ OBLIT MOATBEPIKACH M APYTHMH METOAAMH.

Ho Bozpact camoit 3emnu ouenuBaercs B 4,5 MIIpA. JIET, KOrJa OHa BO3HUKIJIA IIyTEM
aKKpelMu (CIMIIAHUS) YacTHLl MPOTOIJIAHETHOrO JucKa. Pe3ynbTaThl HMcclieOBaHUs
aBCTPAJIMHCKUX LIMPKOHOB MOATBEPXKAAIOT, YTO THpochepa u armocdepa 3emiid BO3HUKIU B
a3y akkpeluu, MoYTH OJHOBpeMeHHO ¢ camoil 3emueil. Kcratu, yuenuk B. W. Bepnaackoro
reoxumuk K. I1. ®nopenckuit obocHoBan ato emre B 1965 roxy.

Kak o0pa3oBanuch pyaHbie MeCTOPOKIeHHs?

MHoro et ydeHsle CIopsAT O TOM, KaKoBa POJIb MAHTUH 3eMJIM B (POPMHUPOBAHUU PYAHBIX
MectopoxkaeHnid. CyliecTBOBaJIO MPEANOJIOKEHUE, YTO TOTOKH (IIIOMAOB (B T'EOJIOTHH
Gbron]1 — 3TO KHUJKHE M ra3000pa3HbIe JIErKONOABUKHbIE KOMIIOHEHTB! MarMbl WIN PacTBOPBI,
LUPKYJIUPYIOLUIME B 36MHBIX IIyOMHAX) NPOPHIBAIOTCA U3 MAaHTUM Ha MOBEPXHOCTh U MMEHHO
13 HUX 00pasyroTcst moje3nbie nckonaemsie. B 2012 rogy O0bu1u onmy0IrKoBaHbBI COOpaHHbBIE B
HNHcTtuTyTe reoxumuum M aHamuTHdeckom xuMuu  uM. B. . BepHaackoro  naHHbIE
CTAaTUCTHYECKOTO aHaJIM3a MHOTMX THICSY ONPEENICHUM, 0 KOTOPhIM MOXHO CYIUTh O TOM,
CKOJIBKO BOJIBI BO (DIIFOMIHBIX BKIIFOUEHHSIX MarMaTHYECKHX MOPOJ. DTH HUDPHI, TOTyYeHHbIE
B Pa3IMYHbBIX JJaOOPAaTOPHUIX MUPA, FOBOPAT O TOM, UTO MAHTHUSI — CyXasl: COAEpkaHUE BOJbI B
MaHTUIHBIX TOpPOJaX MeEHee OJHOro IMpoueHTa. MHbIMM cloBamMH, BOAa, PaBHO KakK H
COEJIMHEHUS XJIOpa, — 3TO BEILECTBa, COJAEpKalllMecs NMPEUMYILECTBEHHO B 3€MHOH KOpe,
HO HE B MaHTHM. A 3HQUUT U T€ (QUIIOMABI, U3 KOTOPBIX IOTOM OOpa3yroTCsi pyIHbIE
MECTOPOXKIEHHSI, — HE MAHTUHHOTO, a 00JIee MOBEPXHOCTHOTO MPOUCXOXKICHHUS.

IlpuyuHa norenieHus

HccnenoBanue 16108 AHTapKTUBI TO3BOJIMIIO BOCCTAHOBUTH TEMIIEPATYPY U COJEpKaHUE
CO; B atmocdepe 3emun 3a nocnenane 800 Toicsu jetT. Koppensuus 3THX IBYX MapameTpoB
OUYeHb Xopomias — 4eMm Teruiee, TeM Oombine B atMmochepe CO,. Hukakux TEXHOTEHHBIX
BBIOPOCOB TOT'/1a, ECTECTBEHHO, HE ObU10. TeM He MeHee Ha 3emile CITyJalluch epHobl U 0oee
TeIUIble, W OoJiee XOJOIHBIC, YeM ceituac, u conepxkanue CO; B aTMocdepe TOTHUMAIOCH
BBILIIE COBPEMEHHOIO M OIyCKaloch HMKe. Bce 3Tu konebGaHMs, OUEBHAHO, HE CBS3aHBI C
YeJI0BEYECKOM JesiTeNIbHOCThI0. HO UTO M3 3THX IBYX IapaMeTpoB MPUUMHA, @ YTO CIEIACTBHE?

Eciu paccMoTpeTh Hadaja MOABEMA KPUBBIX, TO MOKHO 3aMETHUTh, YTO COZACpKaHHUE
YIJIIEKUCIIOTH B aTMOc(epe ciaenyeT 3a MOIbEMOM CpeHEN TeMnepaTypbl. DTO TOBOPUT O TOM,
YTO CHaydaja MPOMCXOAUT NOTEIUICHHE U TOJBKO IOTOM PACTET KOHIEHTpALMs YIJIEKHCIIOTO
raza. Jleno B ToM, yTo B MHpOBOM OKEaHE YIJIEKUCIOThI pacTBOpeHo B 60 pa3 Oosblile, 4eM BO
Bceil atMocdepe, U MOBBINIEHHE TEMIEpaTypbl OK€aHa YMEHBIIAaeT ero Oy(pepHyr0 eMKOCTb.
[loaTromMy, BO3MOXHO, TIpUYMHA HBIHEIIHETO MOTEIJICHUS HE MApHUKOBBIA  3PQexT,
a Bo3pocuIast akTUBHOCTh COJIHIIA — CIIOPBI YUEHBIX Ha 3Ty TEMY IPOIOJIKAIOTCS.

Ho sto emie He Bee. [locTosiHHAs CMEHAEMOCTD JIFOOBIX MPUPOAHBIX OOBEKTOB (OpPraHU3MBbI
POKIAIOTCS U YMHUPAIOT, MUHEPAJIBI U TOPHBIE MOPOBI 3ap0KIAI0TCA, PACTYT U pa3pyLIaroTCs)
npuBesia BepHaackoro k ujee reOXMMHUYECKUX LUKIOB. B BeuHbI KpyroBOpOT BKJIIOUYEHBI BCE
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3JEMEHThl 3€MHOM KOpBI, TOJBKO CKOPOCTb A3THUX KPYrOBOPOTOB pa3iuyHa. Y KaKUX-TO
9JIEMEHTOB IUKJIBI MOTYT HCYHCIATHCS TOJAaMH, y IPYTHX COTHSMH, MUJUTMOHAMH U JaXKe
MUJUIAPAAMH JIeT. DJIEMEHTaMH OOMEHHBAIOTCS HE TOJNBKO TBEPAbIC, KUIKUE U Ta30BbIC
000JI0UKHM 36MHOM KOPBI, HO U JKUBbIE U HEKUBbIE (KOCHBIE, 10 TepMUHOJIIOTMH BepHasckoro)
MIPUPOHBIC TENA.

Csou uaeun Bepranckuii chopMynupoBai U ormyoJuKoBaji B TO BpeMsl, KOT1a IPOUCXOAMIa
mubdepeHansg HAyKd — BO3HUKAIM BCE HOBBIE M HOBBIE HAay4YHBIC JUCIUILIAHBIL:
dbuzmveckas XUMHUsA, XUMUYECKass (PU3MKa, DJIEKTpoXuMmHusi u mpouue. [losromy B Havane
XX BeKa CHHTETHYECKOE MbIlIeHHe BepHaackoro, oObeauHsioniee Bce, ObLIO IPOCTO
HETMOHSITHO.

K Tomy xe B CoBerckom Coro3e Ha BCe CMOTPENIH Yepe3 MPU3MY MapPKCUCTCKO-JICHUHCKOM
normbl. B 1932 rony akagemuk A. M. JleGopuH, TiraBHbIA penakTop xypHana «Ilox 3HamMeHeM
MapKcu3May, mnojasen utor: «Bce mupoBoszspenne B. U. BepHajackoro, ecTecTBEHHO, TIyOOKO
Bpax/1e0HO MaTepHaTu3My M HaIlel XU3HU, HAIEMY COLIMAUCTHUYECKOMY CTPOUTEIBCTBY.
Manas coBerckas 3HuukiIonenus 1934 roga tak xapakrepusoBana Bepnanackoro: «Ilo cBoemy
MHPOBO33PEHUI0 — CTOPOHHUK HI€aTUCTUYECKOM (uinocopuu; B HAyUHBIX paboTax MPOBOAUT
UJIeU «HEUTpan3Ma» HayKH, BBICTYIAET B 3aLIUTYy PEJIUTUU, MUCTUKHU, KACKOHHOCTH >KU3HU U
KUBOWM MaTepuu» U psijia BUTATMCTUUYECKUX U aHTUMATEPHATMCTHUECKUX KOHIEMINH, OTpHIIast
MaTepUATUCTUUCCKYIO TUATCKTUKY.

Ho naxe ecnu oTOpOCUTH MIEONIOTMYECKHE HAMagKU COBETCKUX OPTOJOKCAIIBHBIX
MapKCHUCTOB, UJI€sl B3aUMOCBS3U KOCHOT'O M KHUBOTO HE HAIllJIa TOHUMaHUS CPEIU F€OXUMHUKOB.
B 1929-1930 roxap! Bo BpeMs 3arpaHUYHOM MMOE31KH, BepHaACKUii BeJl IEPEroBOPHI O CO3aHUU
MEXIYHAPOAHOTO XKypHaia 1o reoxumun. Camy HIEI0 KypHaiIa MOAJIEPKaIH, HO KPYITHbBIE
eBporieiickue reoxumuku Buktop 'onpammunar, Bunmbrenbm DiTens U Apyrue BHACIH ATy
HayKy TOJIbKO KaK XMMMIO KOCHOIO BellecTBa IIaHeThl. OHM HE OTAaBaJId JOJKHOIO POJIU
JKUBOTO BEIIECTBA B HBOJIOIMH IUIAHETHI, CYUTANM, YTO HU3y4YEHHE >KMBOTO — IPEeporaTuBa
OMOJIOTOB M T€OXMMHUKAM 3/IeCh JeNaTh Heuero. Jlake Onmmkalmmii y4eHUK U CIIOABUKHUK
A. E. ®epcMaH 10 KOHLIA HE BOCIIPUHSI 3TUX UJEH: B CBOEH cTaThe «YCIEXU MUHEPAJIOTUU U
reoxumun 3a 25 net COBETCKON BIacTH», NEPEUUCIUB 13 OCHOBHBIX HANpaBICHUNA pa3BUTUS
TEOXUMUH, OH BOOOIIIE HE YIOMSHY OMOT€OXUMHIO.

He cnyuaitno B 1931 rogy yuenslii 3ammcan B cBoeM aHeBHUKe: «llapctBo mMoux wmaeit
Briepenny». s HayyHBIX WAeH, Kak U 7 PacTeHWi, HY>KHA MOAXOIAIIAs IMOYBa, KOTOpas
3peeT MOCTENEHHO, M0 MEpe HAaKOIUIEHUS HOBOTO HayyHoro 3HaHud. llonoxeHue Havano
MEHSTBHCS TOJIBKO B KOHIIE MPOIUIOIO BEKa — YYEHBIM CTajO0 SICHO, YTO JJisi MOHUMAHHS
IJ100aIbHBIX TEOJIOTUUECKUX SABJICHUN OAHON (DU3UKH U XUMHUU COBEPIICHHO HEJIOCTATOYHO.

Ceiluac y>xe HET COMHEHHs, YTO KUBOE BEILIECTBO OKa3bIBAJIO KapJAMHAJIBHOE BIUSHUE Ha
dbopMupoBaHHE H pa3BUTHE BCEHW 3€MHOM KOpbI. JlOoCTaTOYHO HANMOMHUTH, YTO BCE
KapOOHATHBIE MOPOABI (TOJIIN U3BECTHIKOB, MpaMOpa) UMEIOT OMOTEHHOE MPOUCXOKACHHE, TO
€CTh B OCHOBE — KAaJIbIIUEBBIC CKEJNEeThl OMOTHI. [IpakTHdeckn Bech CBOOOIHBIM KHCIOPOJ
atMoc(epbl BO3HHK B pe3ynbrare (OTOCHHTE3a, TO €CTh pe3yabTaT JEWUCTBUS IKUBOTO
BemecTBa. Hampumep, ceroans kuciopoa o0pasyercs ¢ Takoi CKOPOCTbIO, YTO €r0 KOJIUYECTBO
B armocepe moxer ynBoutbcs Bcero 3a 4000 mer (ecaum Obl OH HE PacXoJOBaJICs Ha
OKHcJIeHHE). B HeKoTOpbIe MpenbIAYIIIe ATOXH 3Ta CKOPOCTh MOTJIa OBITH eIlie OOJIbIIIE.

B mpomeccax (oTtocuHTe3a pacTeHHs €KETrOAHO HCHOb3yloT 430 MiIpA. TOHH BOJBI,
MPUYEM  BBIICISIOIIUICS KUCIOpPOJ Oepercss HMMEHHO U3 BOJbl (A YIJIEKUCHbIA Ta3
MpeBpalaeTcsl B opraHuyueckue BemiecTtBa). [loaTomy Bcs BOoJa COBPEMEHHOU Tuupocdepsl
MorJia Obl IpolTH Yepe3 ouocdepy 3a 3,2 miuH jeT. CiaeaoBaTenbHO, C Hayalla KeMOPUHCKOTO
neproaa (oxoso 542 mutH net), Bcs ruapocdepa Moria mnpoutu udepe3 ¢dorocuHte3 180 pas.
3anexu yriei, HeTH U ra3a, MacChl YIIEPOAUCTHIX CIAHIICB TECHEUIIIMM 00pa30M CBS3aHBI C
HaKOIUICHUEM YMEPILIUX KUBBIX OPTaHU3MOB.

CeroiHs T€0JIOTHs O] BIUSHUEM HOBBIX T€OXUMUYECKUX JTAHHBIX MOCTENECHHO NEPEXOIUT
OT YHOPOUICHHBIX JIMHEWHBIX MOJEICH pa3BUTHS 3€MHOM KOpPBI K MOHUMAHUIO B3aMMOCBSI3U
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Pa3HOBO3PACTHBIX ~ NPUPOJHBIX  OOpa3oBaHM.  YUeHble  HAYMHAIOT  PaccMaTpPUBATh
MoCJie/IOBaTeNbHbIE TPUPOJIHBIE COOBITUS KaK €IUHYI0 CHCTEMY, B KOTOPOH MPOMCXOIUT
HEOJHOKpATHOE IepepaclpesieieHne XUMHUYEeCKHX »dJeMeHToB. Hampumep, «0Oe310HHBIE»
TPaHUTHBIC MACCHBBI, yXOJslue B TiyOb 3emuin (MX HA3bIBAIOT OAaTONMTHI), OKa3aJIUCh
HE BHEAPUBIIUMUCS, a 00pa30BaBIIMMHKCS TOPHBIMH IOPOJAaMH — OHH BO3HUKIU TOCHE
peoOpa3oBaHMs OCAJOYHBIX MOpPOA. Tak MOATBEp)KAAeTCS B3aUMHOE BIMSHHE KOCHOTO H
KUBOTO BelecTBa. Teopus reoxuMmudeckux 1ukioB B. WM. Bepnaackoro o0weauHmna
HE TOJIBKO OT/AEJIbHbIE I'e€0JIOTUYECKUE Tejla, HO U IieNible reocdeprl. Beap orpoMHbie Macchbl
KPUCTAJUTMYECKUX TTOPOJT 3MHON KOPBI OKAa3aJIUCh «00JIACTBIO OBLIBIX OHochepy.

Wtak, B pa3BUTHM T'€OXUMHH XOPOILIO TMPOCHEKHUBAIOTCS JIBa HAIpPABICHUS, KOTOpPbHIE B
KOHIIE KOHIIOB CIMBAIOTCS B OJWH oOImuMii motok. IlepBoe HampaBieHHe, €ro MOXHO Ha3BaTh
FETTUHIEHCKUM, pPOAMIIOCh M3 KpHucTauiorpadguu. OCHOBHBIM €ro HHCTPYMEHTOM CTajlo
npeacTaBieHrne o0 aToMe, €ro TEeOMETpHM W CTPYKType, a Takke MPOCTPAaHCTBEHHOM
B3aMMOJICHICTBUU aTOMOB, U3 KOTOPBIX COCTOUT KpHUCTaTHYecKoe Teno. OCHOBHOM 00BEKT —
MHUHEpaJl ¥ BCE T€JIa, COCTOALIME U3 MUHEPAJIOB.

B ocHoBe BTOpOro HampanieHusi, co3nanHoro B. Y. BepHaackum, dexuT Apyro moaxon,
MO3BOJISIOMIMKA  M3MEPSTh M ONKHCHIBAaTh a0COJIOTHO BCE TNPUPOAHBIE OOBEKTHL. ITO
pacmpesielieHle COCTABIIAIONIMX MX 3JIEMEHTOB, B KOTOPOM OTOOpakaeTcsl crienupuka camoro
00BEKTa W UCTOpUS €ro oO0pa3oBaHUs. 31ech OOBEKTOM HCCIIEIOBaHHS MOXET OBITh Jr000€e
MIPUPOIHOE TENO: KOCHOE U ’KHBOE, 36MHOE 1 KOCMUYECKOE.

N camoe rnaBHOe: ceilyac 3TOT HMHCTPYMEHT CTaHOBUTCA pabouuM OpyIaueM
9KOJIOTHYECKOr0 MOHHUTOPHHTAa W PEIICHUS HKOJIOTMYECKUX MpodieM. MOHUTOPUHT — 3TO
TOJIbKO aHaJIMW3, KOTOPbIM, KaK M B MEIUIMHE, BBIABISET OTKIOHEHHMS OT HOPMAaJbHOTO
pacmpenieNieHus 3JIeMEHTOB. DTO KOHCTaTalus ¢akra, a He JedeHHe. A METOAbl <JICUCHUS
QHOMAJIBHBIX  SKOJOTMYECKMX OOCTAaHOBOK IMpEAjaraloT TIEeOXUMHUS U OMOT€OXUMHS.
[IpeumyrecTBa nmocneaHeil B 0osee OBICTPHIX Mpolieccax mepepacnpeaesieHus 2IEMEHTOB, HO B
CTPOTrOM COOTBETCTBUH C 3aKOHaAMU Murpanuu. Mx Hamo u3ydats, 3HaTh U pa3yMHO IPUMEHATH
MPH DKOJOTHYECKON «Tepanmuu» M «Xupyprum». [IpuHIMI «HE HaBpeau» M3 MEAUIIUHBI
MEPEXOAUT B OMOT€OXUMHIO U 3KOJIOTHIO.

Hactano Bpemsi oObenMHEHHUs pa3HbIX HampaBieHud reoxuMuu. OHO HIET OYEHBb
MEJJIEHHO, TIOCKOJIBbKY MPOLIECC ATOT €lIe He BIOJIHE 0co3HaH. Kak Toiapko Bce MONMYT, 4TO
3T0 00BEAMHEHNE HOCUT HE MCKIIOUUTEbHBIN, a 001l XapakTep, mporecc yckoputcs. Benpb
MexaHHKa OWHINTeHHa He uckitoyaeT MexaHuky Hprotona, a reomerpusi JloGaueBckoro —
OBKIM0BY reoMeTpuio. IIpocto nis pemeHus pasHbIX BOIIPOCOB HYXKHBI Pa3HbIE MOAXOMbI U
pasHble HHCTpyMeHThI. Ceifuac, Korja nepej 4eaoBeYeCcTBOM BCTAOT MPOOJIEMbl YCTOWYMBOTO
Pa3BUTHUS [IMBUIN3AINUN, TEOXUMUSI U OMOT€OXUMHUS CTAHOBSITCS BaKHEHIIIMMHU TUCIUTUIMHAMM,
KOTOPBIE MOTYT IOMOYb OT/AEJIbHBIM TEPPUTOPHUSIM BEDKHTH.

Baaaumup BepHaackui

YenoBeuecTBO Jlajie€  HE MOKET CTUXUHHO CTPOUTH  CBOIO UCTOPHIO, @ JOJKHO
COIJIACOBBIBATh €€ C 3aKOHAMH OHOc(epbl, 0T KOTOPO YeoBeK HeoTaenuM. B. M. Beprnaockuii

Tak kto xe Takoi Bragumup Bepnanckuii? Munepanor? I'eonor? EcrecTBoucnbsiTaTesns?
Hctopuk Hayku? MuHepanor, reojor, €eCTeCTBOUCTBITATeNlb, UCTOPUK HAYKH, HO, MOXKET OBITh,
IJIaBHOE — MBICIIUTEINb, HJIEU KOTOPOI0 HAMHOTO OMNEpEeAid cBOe BpeMs. TOJIbKO ceiuac OHU
CTaHOBSTCS BOCTPEOOBAHHBIMHU W MOMOTAIOT HAIYNATh IMYTH TAPMOHUYHOTO CYIIECTBOBAHUS
YeJIoBeKa U MPUPOJIBI.

Vke OIuH TIepeueHb OMYOJMKOBAHHBIX MM pa0OT MOKa3bIBaeT ILIMPOTY HHTEPECOB
Bepnaackoro. Ho 3To He mHTepec nwieranTta. B kakgoe W3 HalpaBlIeHUH OH BHEC HOBOE.
VIMeHHO MX COBOKYIHOCTb CO37]a€T Ty HEMNOBTOPUMYIO LIEJIOCTHOCTb U HOBH3HY, 4TO OBLIH
CBOMCTBEHHEBI €0 UIESIM.

«/[lecaTuneTussMu, ETBIMUA CTOJICTUSAMH OYyIYyT U3Y4aThCs U YIITYOJISIThCS €r0 TeHUATBHBIC
UJeu, a B TPyAax €ro— OTKPBIBATbCS HOBBIE CTPAHUIIBI, CIy>KallMe HCTOYHMKOM HOBBIX
HCKaHUH; MHOTUM MCCJIEOBATENAM MPUAECTCS YUUTHCS €r0 OCTPOU, YIIOPHON M OTUEKAaHEHHOM,
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BCETra €HUAIbHOM, HO TPYAHO MMOHMMAEMON TBOPYECKOM MBICIH; MOJIOJBIM MOKOJEHUSIM OH
Bceraa OyleT CIOyXHUTb yYWUTEJIeM B Hayke M SpKUM oOOpa3loM IJIOJOTBOPHO MPOKUTOM
KU3HW», — Tak mucan o Bepnaackom akanemuk A. E. ®epcman. To, uto Korga-to ObLIO
«TPYJHO TIOHMMaeMo», celyac He TOJbKO NMPUOOPETAeT CBOW SICHBIM CMBICI, HO M YKa3bIBaeT
IIyTH HAy4YHOT'O ITOUCKA.

dyHnameHTalnbHbI Tpya BepHanackoro «Ouepku reoxuMumn» (Kypc JIEKIHMHA, KOTOPBIA OH
npountasi B CopOOHHE) HAYMHAETCS TAKUMH clloBaMH: «MBbl XHBEM Ha IIOBOPOTE B
YIUBUTEIBHYIO 3MI0XY UCTOpUU yesnoBedecTBa. COOBITHS Ype3BbIYaHON Ba’KHOCTU U TITyOUHBI
COBEPIIAIOTCS B 00JIACTH YEJIOBEUECKOM MBICIH. (...) HUKOT1a B HCTOpHUH Y€TI0BEYECKON MBICIU
UJEeU U YyBCTBA €IUHOTO IIEJIOT0, MPUYMHHOW CBSI3M BCEX HAy4YHO HAOIIOJAaeMbIX SIBJICHHM
HE UMEJIU TOW TTTYOMHBI, OCTPOTHI U SICHOCTH, KAaKOH OHU JIOCTHTAIOT ceiyac B XX CTOJETHI.
[Toznnee, Ha MexxayHapOAHOM reoJornueckoM Konrpecce B 1937 rogy, oH pa3BUil 3Ty MBICTb
naneiie: «MBbl )KUBEM B 310Xy, KOT/Ia YEJIOBEUECTBO BIEPBbIE OXBATUIIO B OBITHU TIAHETHI BCIO
3emutro. bruocdepa... mepenuia B HOBOe COCTOSIHHE — B HOOchepy».

OT1o riyOOKOE OIIyIICeHHWE IIETOCTHOCTH MHpa BO BCEX €ro MPOSBICHHUSIX — OJIUH U3
0a3uCcHBIX MOCTyNaToB BepHajackoro, — ero B3MIsa, WIHM METOAOJOTHH, KOTOPYIO Ha
COBPEMEHHOM HAy4YHOM S3BbIKE€ MBI Ha3BaJu Obl cucTeMHOU. Ero mHTEpecoBano Bce. OT aToma
10 kocMmoca. Kpome Toro, oH Ko BCeMy CTPEMMUIICS MOJOUTH KOJUYECTBEHHO — C YUCIOM M
Mepoi. MHbpimu cinoBamu, Biaaaumup MIBaHOBHY He orpaHMUMBAiCs OOIIMMHU PacCyKIECHUSIMU,
OH TOJYEpPKHUBAJl, YTO «CTOJIb OOIIee M JpeBHEE CTPEMJICHHE HAy4YHOTO MHUPOCO3EpIaHUs
BBIPA3UTh BCE B YMCIIAX, — HMCKAHUE KPYIOM IIPOCTBIX YMCIIOBBIX OTHOIIEHUN IPOHUKIIO B
HayKy W3 CaMOT0 JPEBHEro MCKyccTBa — M3 MY3bIKH... C TeX MOp HCKaHHe TapMOHUU (B
LIIMPOKOM CMBICJIE€), HCKAHUE UHUCIIOBBIX COOTHOILEHUH SBISIETCSI OCHOBHBIM 3JEMEHTOM
Hay4yHOU pabOThI».

Bocnpunumas mnpupony kak eauHoe uenoe, B. M. Bepnaiackuii mnpuiren K HOBOMY,
CHUCTEMHOMY B3TJISily Ha B3aMMOJICHCTBHE JKUBOTO M KOCHOTO (TO ecTh oOpa3zyrolierocs 0e3
y4acTHsl JKUBBIX OPraHHW3MOB) BeILECTBAa 3eMHOW KOpbl. OH yTBEpXkAaj, YTO HE TOJBKO
MHHEpaJbHasl CPEela BIUSAET HA Pa3BUTUE OPraHU3MOB, HO M OPTaHU3MBbI B LIEJIOM ONPEAEIAIOT
(hopMHIpOBaHKE TOPHBIX MOPOJ TBEpAoK 00ooukn 3emiu. Hampumep, mosiBiieHue OpraHu3MOB
C KQJIbLIUEBBIM CKEJIETOM IOJIOKHUIIO HAaYaJI0 MAaCCOBOMY OTJIOKEHUIO U3BECTHSIKOB.

Becy  kucimopox  coBpeMeHHOM — atMoc(epbl —  OMOT€HHOTO  MPOUCXOXKICHHS.
@opMUpPOBAaHUE HA3EMHOI0 PACTUTEIBHOTO TIOKPOBAa BHECJIO HOBBIE NPUHIHMIHAIbHBIC
U3MEHEeHHs B Ouoreoxumuueckue wLuKIbl. (Celyac 3TH TMOCTYyNaThl JAEMCTBUTEIBHO
MOJATBEPAMINCh.) AHaldM3 CHUCTEMBl B II€JIOM MpPUBEI YYEHOro K (DOPMYJIHPOBKE HOBOI'O
yueHusi — yueHus o 6uocdepe.

[Tpoananu3upoBaB TO, YTO MPOUCXOIMIO B OHochepe (COBOKYIHOCTH KUBOTO U KOCHOTO
BEIIECTBA) B KOJIMYECTBEHHOM BBIPAKEHUH Ha MPOTSHKEHUU BCEW I'€0JOTrHYEeCKON MCTOPUU ee
pasButus, BepHanckuii HameTun JBa (yHIAMEHTAIBHBIX MPHUHIUIA, OMPEISISIONIINX
HaIlpaBJICHUE €€ PA3BUTHS:

1. OBomonus 6Guochepsl UAET B CTOPOHY MOCTOSHHOIO YCKOPEHHSI MUTPALIMH 3JIEMEHTOB
B OMOTr€OXMMUYECKUX LIUKIIAX.

2. B pe3ynbrare XKHU3HHM «IIPOUCXOIUT yBEIHUCHHE JCUCTBEHHOH >HEPrum», MOCKOJIBKY
Py TMPEeBpallleHHusX KOCHOIO BEIeCTBAa JHEprusi paccemBaercss (BTOPOW IMPHUHIIMII
TEPMOJIMHAMHKH ), & B ’KMBOM BEILIECTBE OHA HAKAILIMBAETCS.

N nelcTBUTENBbHO CKOPOCTH HM3MEHEHUS MHHEPAJIOB M TOPHBIX MOPOJA 3E€MHOW KOPbI
UCUUCIISIIOTCS TO/IaMH, CTOJETUSIMH U emle Oosiee ATUTEIbHBIMH OTPE3KaMH BPEMEHH. IJTO
BUJIHO Ja)Ke MO CKOPOCTH M3MeHeHusi peibeda. KuBble opraHM3Mbl 3HAYUTEIBHO YCKOPSIOT
OoOMEH BeIeCTB MEXIY TBEPAOW, XKUIAKOM M Ta30BOM O0ONOYKAMH HAIIEW IIAHETHI, YTO
XOpOIIO BHJHO B MPOCTEHIINX OMOTCOXMMHUYECKUX LHKiIax. Hampumep, emie co MIKOIbHOU
CKaMb{M HaM 3HAaKOM KpYyroBOPOT BoAbl B Ipupone. OJHAKO Ha caMOM JieJ€ B KPyroBOpOT
BOBJICUEHBI BCE 3JeMEeHTHI. Pa3pyiaroniuecs: ropHeie mopoasl 006pasyroT ocaaku. [lorpyxkasce
B HeApa, OHU YIJIOTHSIOTCS M TpeBpamaroTcs (MeTaMop(u3yroTcs) B KpUCTAJUTMYECKHUE
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CIaHIbl M THEWCHl, a YaCTUYHO pacIUlaBisisich — B MarMel. llpm oOpa3zoBaHum rop
MpeBpaIEHU UAYT B 0OpaTHOM HaIpaBJIEHUU (PErPEeCCUBHBIA MeTaMOp(pU3M).

Bepnaackuil mokasai, 4ro B peajbHON MPUPOJE ITH ABa Ipouecca (B KOCHOM U JKUBOM
BELIECTBE) TECHO CBs3aHbl MEXIy co00il. B pesynpTare BO3HMKIA HOBas Hayka —
6uoreoxumus. B cBoeii pabore «/[Ba CMHTE3a KOCMOCA» OH YKa3bIBal Ha TO, KaK M0-pPa3HOMY
AHAIM3UPYIOT TPUPOJHBIE SIBICHUS pa3IMyHble OUCHUIUIMHBL. Du3nka Wi MeXaHuka
MOAXOJIAT K HUM OTBJIEYEHHO: BCE CBOAMTCA K IIPEACTABIEHUSM O TEJax, YHEPrUM, KBAaHTaX,
3JIEKTPOHAX, CUJIOBBIX JIMHUSAX, BUXPIX WIM KOPITyCKyJax. JTta abcTpakuus — ynooHas popma
Hay4qHOH paboTHl, HO OHAa HE OXBATBHIBAET MHUp IOJIHOCTHIO, HE MPOHHKAET BO BCE 00JacTH
ecrecTBo3HaHMA. [logoOHas cxema CTpOeHHUs MHpa CIMIIKOM PalMOHAIUCTUYHA, €€ CO3/al
YeJIOBEYECKUI pa3yM B OTPBIBE OT MHOTHUX JIPYTUX MPUPOJHBIX PEATHH.

Jpyroi noaxox — NpeACTaBICHHUsS HATYPAJIUCTa, KOTOPBIE BKIKOYAKOT BAYKHBIA 3JIEMEHT
«OKUBOT'O», OTCYTCTBYIOIIMH B MOHATHUAX (pu3uKa. Takoil Moaxoa Toke HayueH, U OH TOpasJio
Onmke, NOHsATHEe HaM M Oosiee NPUTOAEH Ui aHAINW3a OKPYKAIOIIMX HAc MPHUPOJHBIX
aprneHnii. Ho u 3TOT MeTon HecoBeplIeHeH, KaKk M T€OMETPHUECKUE CXeMbl (PU3UKOB, XOTh B
HUX W MEHbIIEe aOCTPaKTHBIX NOCTpOCHHWH. BTopoli moaxoa maeT HaM JpYrue CTOPOHBI
KocMoca. «B Hayke HeT 10 CHX IOp SICHOTO CO3HAHMUS, YTO SIBJICHUS KU3HU U SIBICHUS MEPTBOU
IIPUPOABI, B3STBIE C TE€OJOTMYECKOW, TO €CTh IUIAHETAaPHOM TOYKH 3pEHUs, SBISIOTCS

NPOSIBJICHUSIMA  €IMHOTO IIpoIiecca», — KOHCTAaTUpOoBal BepHaackuil. Mbl He MOXeM U
HE JIOJDKHBI 3a0bIBaTh O CYLIECTBOBAHMM ATHUX JBYX HECOBMECTHMBIX IPEACTaBIECHUH O
HIpUPOJE.

[lpoananu3upoBaB  pe3ynbTaTbl  IEOJOTUYECKUX  MPOIECCOB U YEIOBEUECKOH
NeATENbHOCTH, BepHaackuil MOHAJ, YTO YEJIOBEK IOCTENEHHO CTAHOBHUTCS «T€OJOTHYECKOU
cuioi». MHorue IeHCTBUS 4eloBeKa M MX IOCJIEICTBUS JAaBHO CTaJId COU3MEPHUMBIMHU C
€CTECTBEHHBIMU T'€0JOTMYECKUMHU SBJICHUSAMU. J[OCTATOYHO HAllOMHMUTbH, YTO CPEIHET0J0BOE
W3BEp)KEHUE JIaB Ha JIHE OKEaHOB W Ha cymie — okojo 50 kM1 15 kM®, cHoc TBEPAOTO
MaTephana ¢ IMOBEPXHOCTH CYIIH — OKONO 25 KM°. BTO e BpeMsi delIOBEK B CpPEIHEM
nepemernaer 3a roj okosno 100 KM MaTepuana — 3TO pa3pabdoTKa MOJE3HBIX HCKOMAEMBbIX,
CTPOUTEIIbHBIE, JOPOKHBIE U APYTHE MOI00HBIE paOOTHI.

CrnoxxHee, Korja 4eloBedeckass JeATENbHOCTh JIOKAM3YeTCsl Ha OrPaHUYEHHBIX
tepputopusix. Tak, Ha Kypuibckux octpoBax npoTsikeHHOCThIO 1200 kM 32 Bynkana ¢ 1930
no 1963 ron wu3Beprom 2,6 KM ByJIKaHW4Yeckoro Marepuana, umu 0,08 KM/TOL.
Ha mectopoxnenusx Kpusoro Pora (75 kM, 7 kapbepoB, 8 moa3eMHbIX pyAHHKOB) ¢ 1953 mo
1991 rog OpwiO AOOBITO HE MeHee 2,2 KM® ropubix nopoxa, wiu 0,06 KM3/FO,Z[. Benuunner
0JIM3KHUE, HO MPOCTPAHCTBA Pa3HBbIE.

COBepILIEHHO SICHO, YTO «YEJIOBEK J1aje€ HE MOXKET CTUXMMHO CTPOUTH CBOK HCTOPHIO,
a JIOJDKEH COrJlacoBaTh €€ C 3akoHaMu Owuocdepbl, OT KOTOPOH OH HEOTACIUMY». ITO
(hyHIaMeHTaNbHBIN 3aKOH, KOTOPbIH hopmynupyeT Bragumup MBanosud. Kak porudeckoe ero
MIPOJOJKEHHE, OH BBOJAMUT IMOHATHE «HOOC(hEepa» W JaeT €€ OCHOBHbIE XapaKTEPUCTHUKH.
Hoocdepa — stan sBomonnu 6mocgepsl, Korga OHO CTAaHOBUTCS Teosiorndyeckoi cuitoil. To
€CTh pa3yMHas delloBe4ecKas [esATENbHOCTb, OKa3blBalollas TIJIyOOKOe BO3JEHCTBUE Ha
NPUPOJHBIE MPOLECCH], oOmpenensieT Bce paszButue ooOmectBa. «Hoocdepa ectb HOBoe
reoJIOTMYECKOe SBJICHUWE HA Halleld IUlaHeTe. B HeW ... 4eloBEK ... MOXKET WM JOJDKEH
MepecTpauBaTh CBOMM TPYJIOM U MBICIBbIO OOJIACTh CBOEH JKU3HU, MEPECTpanBaTh KOPECHHBIM
00pa3oM MO CpaBHEHHMIO C TeM, 4YTO ObUTO paHblne. Ilepen HUM OTKpBIBAIOTCS BCe Oojiee U
Oosee MIMPOKUE TBOPYECKHE BO3MOXKHOCTH. M MOKeT OBITh, TOKOJICHUE HAIUX BHYKOB YK€
NpuOJIM3UTCA K WX paciBeTy», — mnucail Bepnanckuii B cBoeir crtathe «buochepa u
HOOChEpar.

B ero pabGounx Marepuanax Kk ¢yHIaMmeHTanbHOMYy Tpyny «HayuHas Mblcib Kak
IJITAHETHOE SIBJICHHE)», BBILIICAIIEMY YXK€ MOCIe €ro KOHYMHBI, Mbl HAaXOJIUM TaKUE 3alHCH:
«YenoBeueckuit pa3yMm... He ABISIETCS (HOPMOI SHEPTHH, a MPOU3BOIUT JACHCTBUS, KaK OyITO €
oTBevaroluey. M nelcTBUTENBbHO, CTaBsl 3alpyAy Ha peKe M I0/aBas BOJY Ha JIONACTH
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TypOUHBI, MBI CO3[a€M 3JIEKTPOIHEPIHI0 U TepelacM ee Ha paccrosHue. Bce a3To chenan
YeJIOBEYECKUI pa3yM IO Mepe HaKOIUIEHHsI HOBBIX 3HaHHM, HOBoM uH(opmaruu. Teneps Mbl
Obl CcKa3any, 4yTo HMH(OpMaIMs HeE SBISETCS PHEPrUed M HE CO3[aeT SHEPrhio, HO MEHSET
HaIlpaBJICHUE U IUIOTHOCTH €€ PACIPEEICHHS B IPOCTPAHCTBE U BO BPEMEHU.

Bepnazackuil npekpacHO MOHUMAJ, YTO HAyYHbIE OTKPBITUS MOKHO MCIOJIb30BaTh B CaMBIX
Pa3HbIX LENSIX U 3TO 3aBUCHUT TOJIBKO OT JtoAei. «CyMeeT Jii 4eJ0BeK BOCIOJIb30BaThCs 3TOM
CHJIOM, HampaBuUTh €€ Ha 100po, a He Ha caMmoyHuuTokeHHe? Jlopoc JIM OH /10 YMEHbA
WCIIOJIb30BaTh 3TY CUITY, KOTOPYIO HEM30EKHO JI0JKHA J1aTh €My HayKa?

VY4eHble HE TOJKHBI 3aKpbIBaTh IJ1a3a Ha BO3MOXKHBIE MOCIEIACTBUS UX HAYYHOH paloTHI,
Hay4yHOro mporpecca. OHM JOJKHBI ce0s YyBCTBOBAaTh OTBETCTBEHHBIMHU 3a BCE MOCIEACTBHUS
CBOUX OTKPBITHI.

Ectb npeBHsig nputya.

ITyTHUK Ha nepeKpecTKe JOPOT YBUJIEN CTAPUKA U CIIPOCHII €T0:

— Haneko nu no Cupaky3? Crapuk, HEIOATO yMasi, OTBETHII:

— Unn.

— Jla s Tebs1 cripammBato: gaieko i 10 Cupakys?

— Unn.

Korga on B Tpermii pa3 ycislllag TOT K€ OTBET, MaxHyJl pykoil u nomen. W Bapyr
yCIIBIILIAN:

— Uepes nBa vaca Tel Oynemib B Cupaky3ax.

— Tak 4TO ke Thl paHbllle HE CKa3a?

— MHe Haj10 OBUTO TOCMOTPETh, KAKOH JTOPOTOi M C KaKOM CKOPOCTHIO ThI Toiaetb. Eciau
OBl THI TOWIEN HE 3TOW, a Apyrod moporoil, s Obl ckazanm: «Tbl HUKOTOA HE MPHUICIIb B
Cupaxy3sbl».

OcHoBHas 3acinyra B. U. Bepnaackoro B TOM, YTO OH yKa3ajl MHUpPY BEpHBIH IMyTh, IO
KOTOPOMY MBI JIOJKHBI JBUTAThCs, YTOOBI HAWTH TAPMOHHUIO C OKPY)KAIOIIEH HAC TMPUPOJIOi.
Hukakme mnonutuyeckue, 5SKOHOMHYECKHE M TEXHMYECKHE TMOJAXOJbl K  PEHICHHIO
9KOJIOTHUECKUX MpoOJieM He MOryT JaTh 3(QQEKTUBHBIX pe3yabTaToB 0e3 ydeTa 3aKOHOB
pa3ButHs Ouocgepsl. bynyiee denoBedecTBa 3aBUCHT OT TOTO, KAK CKOPO OHO 3TO TOWMET U
npuMeT Ha ceOs OTBETCTBEHHOCTh 32 Pa3BUTHE HE TOJIBKO O0IIECTBA, HO U OMOchephl B IIEIOM.

YTO TAKOE YCTOMYNUBOE PA3BUTHE.

A. C. EpmakoB, kanouoam 6uonocudeckux Hayk

A. C. EpmakoB, 00kmop neoazocuueckux HayK

«Xumus u xku3Hby Nell, 2012

«BbI KaTaeTech HA ((Ka):[I/IJIJ'IaKaX»!»

B 1992 rony, B pasrap «oTIycka II€H» M TraiiIapOBCKOI «ILIOKOBOW Tepanuny», OJUH M3
aBTOpOB 9Toi cTtaThu oOpetasnica B Jlome acmnupanta u craxepa (HAC) MockoBckoro
rocyIapcTBEHHOTO yHUBepcuTeta Ha yinure [lIBeprumka. OOuTtatenu JereHAapHOMN
YHHUBEPCHUTETCKOW 001Iaru nepexuBaii He Jydiiue BpeMeHa. Brpouewm, He Tonbko JJTACoBIIH,
HO U IPOLUECHTOB ACBAHOCTO IIATH I'paKAaH Poccun 6CI[CTBOBaJ'II/I. Mecsanoit 3ap1jiaTbl B TOM
roay XBaTajlo MpUMCEPHO Ha KUJIOTpaAMM KOJ'I6aCBI, a I/IH(i)J'IHI_II/ISI COCTaBJs1JIa HECKOJIBKO ThICAY
IIPOLICHTOB B TOJ.

Hn Bot OAHaX bl I[AC o0Oierena CCHCAlMOHHAA BECTb: CKOPO COCTOUTCA BCTpCHa C
MHUCTUKAaMHU U JYXOBHO NPOJABUHYTBIMHU JIFOAbMHU, KOTOPBIC OOBSICHST HaM, KaK HaJg0 IMpaBUJIBHO
x*uTh! B ycnoBubiii uyac JIACoBckuii KHHO3anm ObUT 3a0UT CTYACHTaMH, TOJIOAHBIMU H
6GI[HBIMI/I, HO XCJIAIOIMHUMU pa3BUBATbCA AYXOBHO MW Y3HaBaTb I/ICTI/IHy, OOIHUM CJIOBOM,
KIIPOCBETIUTHCA», KaK TOBOPUJIU B TC T'OJBbI.

Mononple peOsiTa BBIHECTH Ha CIEHY OOJbIION TeIeBU30p, MOACOSAMHUIN K HEMY
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BUJICOMarHuTo()oH, BCTaBUIM KacceTy. OIMH M3 CTaplIMX Y4YeHUKOB Benukoro yauress
MOSICHUJI, YTO C TIOMOIIIBIO 3TOM KacCeThl yUUTENb ceiiuac 00paTUTCS KO BCEM CHISIIMM B 3aJ€.
Cnymarh HaJl0 NPEeNIbHO BHUMATENIBHO, IOTOMY 4TO Benukuil yuyuTesb HacTOJIBKO BEIUK U
JTyXOBEH, YTO CMOKET 00OPAaTUTHCS Yepe3 TeIeBU30p UMEHHO K HaM!

Ha okxpane HapucoBajiCs MYCKYJMCTBIA 3aropenblii MYXXKYMHA €BpOIEHCKOro BUAA C
0;1aroo0pa3HBIM BBIPAKEHUEM JIMIIA, B KEITHIX OACKIAaX M IBETOYHOM okepenbe. C mecTa B
Kapbep OH MPUHSJICS 3a 0OJUYEHHUE 3B NOTpeduTenbpekoro odmectna: «I[locmoTpute Ha cebs!
[Tocmotpute npyr Ha apyra. IlocmoTrpute Ha cuasumx psaaoMm ¢ Bamu! Bel oneBaerech B
noporue kocTiombl! Bbl obenmaete B goporumx pecropanax! Bbl emute 3IK30THUECKHE
NEITUKATECHI! »

CTyzneHTOB NOTUXOHBKY Hauajao TPSICTH OT cMmeXxa. «Bbl kaTaeTech Ha JOPOTrMX MallvHax!
Ha "xamummakax"!» — TakuMm Oe3amneuUIIIMOHHBIM 3asBiIeHUEM Benukwii rypy emie Oomblie
nojazanopuin ciaymarened. [IpukopMIIEHHbIE CEKTaHTaMHU CTaplIME YYEHUKH 3aCMYILAIKCh,
MOHSB, BUAMMO, YTO JUIS JaHHOM ayAUTOPUM CTOJIb SIPOCTHAsl KPUTHKA MOTPEOUTETBCKUX
W3JIMIIECTB HE OUEHb aKTyaJIbHa.

«A Tenepb MOCMOTPUTE HA TE€X JIOJEH, C KOTOPHIMH BBl JpyxkuTe! BOT BuauTe — BBI
JIPYKUTE TOJIBKO C TEMM, KTO €3IUT Ha J0oporux mamwuHax! Benp Bbl ke HUKOI/Ia HE CTaHETE
JPYXUTh C YEJIOBEKOM, Y KOTOPOrO HET MAlllMHbI, WIH C TEMH, KTO €3JUT Ha JIECLIEBBIX
MammHax! Ilpusnaiitech camum cebe! Bbl Benb HHKOrJa HE CTAHETE JAPYKUTh C TaKUMHU
JIIOOBMU ! »

Ucrepuueckuii xoxot 3anonHuwi JIACoBckuit kunHosan. Ilocie 3Toit kopoHHOU (dpasbl
Kakoe-1100 cepbe3Hoe OTHOIIEeHUE K Bennkomy rypy Obu10, KOHEUHO, YK€ HEBO3MOXKHO.

Ta aHexknoTMYecKas HCTOPHs JAaBHO CTaja YHUBEPCUTETCKOW JEereHIoM. l'ombl uAayT.
[IToxoBas Tepanus u snoxa b. H. Ensiinna Tenepe B nanekom nponuioM. CTpaHa BCTpouiach B
PBIHOYHBIN MU, TIOTUXOHBKY HAPOXKAACTCS CpelHMU Kiacc. M ceiuac HauMHAelb TIOHUMATh,
YTO BUACOJEKIUs Toro Bemukoro rypy BoBce He Oblia Obl CMEUTHOW, MPOBEAN OH €€ CErOIHs
JU1st OQUCHBIX paOOTHUKOB MJIM MEHEIKEHEPOB KaKOW-HUOYAb KpYNHOM komMmnanuu. Oromarenoe
MOTPEOUTENHCTBO, MPE3PEHUE K MAIOUMYIIMM, MOHTHI C JOPOTUMH MAalllMHAMU M B3aWMHOE
OTYYKJECHHE JIFOJE — BCE 3TO CTaJI0 MPUBBIYHBIM U B Poccum.

Kazatecsi kpyue Apyrux, a Ansi 3TOrO UMETh OOJjblle, YeM ApYyrue, — BOT JICUTMOTHB
COBPEMEHHOTO KamuTanu3Mma. JlOCTOWHBI wWieH o0mecTBa 00s3aH MOTPEOJIATh — 3TO
HE TOpbKasi HMPOHHS AHTUYTOMWi, TakuX Kak «O JUBHBIM HOBBIA MHpP», a OOBEKTHBHAsS
peanbHOCTh (WM TO, YTO cuuTaercs TakoBoi). [loTpebiieHue cTuMynupyeT NpOHU3BOJACTBO,
pPOCT MpPOU3BOJACTBA IMpPSIMO CBA3aH C HKOHOMHYECKUM OsaromoiyuueM... Ho Benp s
MIPOM3BOJICTBA TPEOYIOTCS MaTepHalibHble pecypchl. [IpaBuibHO Jn 3T0O — 0€3 ycTajlu rHaThCs
3a M3JIMLIECTBAMM, U KaK JOJIIO IUIAHETa BBIIECP KUT HAIIM HAJ, HEW N3MbIBAaTENbCTBA?

Hag sTMu Bompocamu AaBHO yKe€ 3alyMbIBAalOTCS YMHBIE T'OJIOBBI Ha 3amaje, a Terepb,
B CBSI3U C HeJlaBHEl mo6e10i ppIHOYHOTO KanuTajau3smMa B Poccun, oHM cTanu akTyajabHbI U JUIS
Hac. Konnennusi, npejyiararonias COBMECTUTh COBPEMEHHYIO SKOHOMHUKY, YEJIOBEKa, 00ILIECTBO
U TIPUPOIY, CO3JaB T'APMOHMYHOE €JUHOE M YCTOWUYMBOE LIEJO0E€, HA3bIBAECTCS YCTOWUYMBBIM
pa3zButeM. TepMUH 3TOT MIKUPOKO UCIOIB3YETCS B IOCIETHEE BPEMS.

Yes10BeK HEYCTOMYHMBBIM

Uto e »TO Takoe — ycToilumBoe paszBuThe? K uemy mnpuBen Haml COUMAIBHBIN H
TEXHUYECKUN TPOTPecc U K YeMy MPHUBENET OH B Oyaymiem?

Pazbepemcs ans Havyana, KaKOBbl OCOOCHHOCTH HEYCTOMYMBOCTH Pa3BUTHUS YEIOBEUYECTBA Ha
Hamel 1uiaHere. Mup pa3BUBaeTCSl SKOHOMMYECKM, JIIOAM OOraTeroT, MOSBIISIOTCS
BO3MOXKHOCTH 11 00yueHus, TBOpUecKoi camopeanusanuu. Kazamoch Obl, 4TO B 3TOM MOXKET
ObITh Moxoro? Ho oXHOBpEMEHHO C 3TUM HAOJIOAAIOTCS M HETAaTHBHBIC TEHICHIUH:
YCUJIMBAETCS pa3ziesieHue Ha OeIHBIX U OOraThIX, UCTOIIAIOTCS HEBO30OHOBISIEMbIE TPUPOIHBIE
PeCypChIL, UTO MPUBOANT K BOSHUKHOBEHUIO KOH(PIUKTOB, OeHEIOT (piopa u dayHa.

Cama mpobiiemMa HEYCTOMYMBOCTH TMOSIBUJIACH JlajieKo He Buepa. ECTh OCHOBaHUA monaraTth,
YTO NpUMEpPHO 12 ThICAY JE€T Hazal, B MO3HEM IUICHCTOLIEHE, IUIEMEHAa OXOTHUKOB H
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cobuparteneil ceppre3HO UCTOIIMIIM MPHUPOJIHBIE 3amackl. B pe3ynbraTe vcyesnu ¢ jauna 3eMiu
MHOTHE€ BHJbl XKMBOTHBIX, B TOM YHCJE MpPEJICTaBUTENIM TaK Ha3blBaeMoW MeradayHbl —
MacCTOJIOHTBI, TUTAHTCKUE JICHUBLbI, MAMOHTBI, IIEPCTUCTBIE HOCOPOI'M M JIPYrHE€ OrPOMHBIE
MJIEKOIUTAIOIIUE, CITY>KUBIIME UCTOYHUKOM Msca JJIs HAIIUX IPEAKOB.

B Tedenue mnocienyromux THICSYEIETHN JIIOAM Pa3pyLIMIM OKPYKAIOLIYI Cpely elle
CUJIbHEE, 0COOEHHO IMOoCcIie N300peTeHNs TUTyra U BCIAIIKU 3€MJIU. Y HUYTOXKAINUCH JIeca, TTOYBBI
noJBepraiuck 3po3ur. Bo Bpemena Pumckoil mmmepuu npoucxoausa MaccoBas BBIpyOKa
JIECOB ISl TIOCTPOMKU MOIIHOTO CPEAM3EMHOMOPCKOIO (pj1oTa, OrpOMHBIE 3eMeNIbHbIE HaJlelbl
LIUIM TIOJT PaclallKy U BbINAC CKOTA.

B Hosoe Bpems mpousomuia eMUCTUGUKALMS MPUPOJBl — €€ CTaIM BOCIHPUHHMAThH Kak
MEXaHUCTHYECKYI0 COBOKYITHOCTh HEOIYUIEBICHHBIX OOBEKTOB, a YeJOBEKa IepecTaiu
cyuTaTh €€ 4yacTbio. O TOM, YTO 4YeNIOBEK NMPUHLIMIHAIBHO OTJIMYAETCS OT BCEX OCTaIbHBIX
00BEKTOB MPUPOJBI, Mucal, Hanpumep, Pene JlekapT B cBoux Quiocodpckux Tpynax. Takoi
palMOHATUCTUYECKUH PEAyKIIMOHU3M TIPUBEN TaKXKe K MEXaHUCTUYECKOMY ITOHMMAaHUIO
YeJI0BEYECKOro Tejla W OTpHULAHUI0 Oose3Hel Kak «kapel ['ocnogueit». Tpyasr Axama Cmura
MOJIOKWJIM Ha4yajl0o MOHUMAaHMI0O HKOHOMHMKHM KaK CaMOCTOSATENBbHOM cQephbl AEATeNbHOCTH,
a pa3BuTHe d3KoHOMHUeckoro npousBoacTsa B XVIII-XIX Bekax npuBeno K yIOBIETBOPEHHUIO
MaTepUaJIbHBIX NMOTPEOHOCTEN 3HAYMTENBLHOrO 4Mcia moaed. Hacenenue mimaHeTsl OBICTPO
BbIpOCiio — oT 760 mumnonoB B 1750 roxy mo 1 mmmmuapaa B 1800-m.

OpHako 3a 3TOT mporpecc MpUpojie MPHUIUIOCh 3alUIaTUTh HEMalyto IieHy. EcrecTBeHHbIE
TaHamadTe pa3pylIaluCh, a 3arPsA3HEHUE OKPY)KAIOLIEH Cpelbl OTXOAaMH MPOMBIIIIEHHOTO
MIPOM3BOJICTBA  POCJIO  CTPEMHUTENbHO. B KOHEYHOM cuere, CTOJIb  CTPEMHUTEIBHOE
SKOHOMMYECKOE Pa3BUTHE MOXKET YJAPUTh U TIO CAMUM JIFO/ISIM.

Spkuii npuMep MOCIEICTBUN UEIOBEUYECKOM KaJHOCTH — TaK Ha3blBa€Mble OrOPAXKUBAHUS
B Aarimuu XV—XIX BekoB, BO BpeMeHa CTAaHOBJICHHUS U aKTUBHOTO Pa3BUTHS MaHY(haKTypHOU
MPOMBIIIICHHOCTH. B AHIIIMM HaydYnWiaMch M3TOTOBJIATH CYKHO M3 OBEYBEH IEpPCTH OYEHb
XOpOIIETO KaYeCTBa, OHO MOJIb30BaAIOCH 0oJbIUM cripocoM. CykHa TpeOoBajIoch BCE OOJIbIIIE.
OBery cTalu YCWJIEHHO pa3BOAWUTh, MOHAAOOMIMCH HOBble mnactOuma. [lomenuku Havaau
CTOHATH KPECTBhSIH C 3€MJIM, KOTOpYI0 OHH oOpaOarbBamu. «O OBIBI, Takue pydHbBIE U
HeNpuXoTIuBble B efe. OHU CTAHOBATCA HACTOJNBKO XaJHbIMU M HEOOY3JaHHBIMH, YTO OHHU
MOMJIOMIAKT CAMUX JIFOAEH...» — TMHCAJ BBIIAIOIIMICSA aHTJIMUCKUNA MbICIATENb Tomac Mop B
1516 rogy. OropaxuBaHus TpUBEIM K TsDKeleWlled TryMaHUTapHOM Katactpode u
CIPOBOIMPOBAIN HECKOIBKO BOCCTaHUII.

[TpoMBIIIIIEHHO-PKOHOMUYECKOE pa3BUTHE OBLJIO CTOJNb CTPEMHUTENbHBIM, 4TO B EBpore
MPOU30ILIO HecKoJbKo peBoironmii. B 1930-x rogax cmyunnace Benmkast nenpeccus B CLLA,
U O3TOT KpU3HUC KalluTalu3Ma SBCTBEHHO II0Ka3aJl, YTO CYILECTBYET CBA3b MEXKIY
SKOHOMHMYECKHUMH, COLUAIbHBIMU U 3KOJOTHYECKUMH Mpobiaemamu. MaccoBast 3po3usi MOYB U
NbUIbHBIE OypU MpEeBpaTHIM B HUIIMX U 0e310MHBIX Thicsiuu (epmepoB B CIIA, a 3akpbiTue
(habpuK U 3aBOJIOB BBHILIBBIPHYJIO HA YU TOJIIBI FOJIOIHBIX Pa00OUHX.

B XX Beke yBennumiioch MOTPeOIEHUE SHEPTHU, BBIPOCIO YUCIO JIEKTPOCTAHLUN, B TOM
YHUCJIC WCIONB3YIONMX SACpPHYI0 sHepruro. YepHoOwbUTbCKas aBapus 1986 roma mpuBena K
CEPbE3HBIM 3arpsA3HEHUAM OKPY)KAIOIIEH Cpelpl, a TAK)KE BbI3Baja BOJIHY JEMOKPAaTHYECKOTO
skonoruueckoro npmwkenus B CCCP. Eme omna mpoGiema COBpEMEHHOCTH — aBTOMOOWIIH,
KOTOPBIX CTAHOBHUTCS BCE OOJbIIE M KOTOPBIE BHOCAT BKJaJ B IJI0OAIbHOE MOTEIUICHHE U
3arps3HeHue okpyxarouei cpesl. Mtak, B XXI| Bek Mbl BCTYIHIN ¢ OTPOMHBIM KOJIMUYECTBOM
po6JieM U B OYeHb HEYCTOWYMBOM CUTYalINH.

HcTopus uaei ycToiynBoOro pa3BuTus

HeBepHo ObII0 OB AymMaTh, YTO YEIOBEUECTBO 3a0ECIIOKOMIIOCH 00 3TOM TOJIBKO ceifuac.
VY uneit ycroitumBoro pasButus gosras ucropus. B XVII Beke anrnuiickuit ¢punocod JxoH
Uenun (1620-1706) B kaure «CuiibBa, win PaccykneHne o JIECHBIX JEPEBbSIX» yKa3bIBaJl HA
TO, YTO Jieca B AHIVIMM HMCYE3al0T M HEOOXOJMMO HMX BOCCTaHaBIMBaTh. Ero HeMelKHii
coBpeMmennuk ['anc Kapn ¢on Kapiosur (1645—1714), koOToporo WHOTJA HA3BIBAIOT OTIIOM-

125



OCHOBAaTeNIeM JIECOBOJCTBA, pa3Bwi dTy wuueto B T1pyae «Silvicultura Oeconomica» wu
apryMEeHTHPOBAHHO MOKa3aJl HEOOXOIMMOCTh «yCTOMUMBOIO» THIIA JIECOMOJIb30BAHUS: JIIOAH
HE JIOJDKHBI pyOUTDH OOJIbIIE TPEBECUHBI, YEM BBIPACTACT.

Tomac Manbsryc (1766—1834) momcuuTan, 4TO MPOU3BOJCTBO IHINK HE MOCIEBAET 3a
YBEJIMYCHUEM HACENICHUS M YTO, €CJIM HaceJeHHe OyJeT YBEeIMYMBATHCS MPEKHUMHU TEMIIaMH,
HacTaHET MOMEHT, KOTJa HauyHeTcsi MaccoBbiii ronoa. Mepemus ([xepemu) benram (1748—
1832) Obu1 OoNee ONTUMHUCTUYEH, OH TOJaral, 4TO TEXHOJOTHMYECKHil mporpecc U Oojee
3¢ PeKTUBHOE YCTPONUCTBO OFOPOKPATHUECKOM CUCTEMBI PEIIaT ATy MpodIeMy.

Onsun Yensuk (1800-1890) mpemnoxkun st O0pbOBI ¢ pacnpocTpaHeHHEM 3a00JeBaHUi
CO3/aTh CTPYKTYPY YTHJIM3AIMH Mycopa M KaHAJIU3AIUI0, MbITh YIHIbl. Ero naen nopnusiim Ha
CTaHOBJIEHUE TOPOJICKON MHPPACTPYKTYPHI.

B konnme XIX Beka mosBisIeTCS Hayka TEPMOJMHAMHUKA, U CTAHOBUTCS OYEBUIHBIM, YTO
pacxo/1oBaTh YHEPTUIO0 HAJO0 FIKOHOMHO. B 310 *e Bpemst DpHet ['ekkens (1834-1919) coznaer
1 pa3pabaThIBae€T HAyKy HKOJIOTHIO, IOKA3bIBAIOIIYIO, YTO BCE B ATOM MHpPE B3aUMOCBSI3aHO U
JESATENBHOCTh YEJIOBEKAa MOJKET HETaTHBHO CKa3aTbCd Ha MPUPOAE, A IMOTOM PHUKOIIETOM
ynaputh 1no Ham camMuM. OTpOMHBIN BKJIQJ B MOHUMaHUE TIYOMHHOW B3aMMOCBS3M BCETO
KMBOTO U F€OXMMHUYECKHUX IIPOLIECCOB BHEC Halll cooTeuecTBeHHUK B. U. Bepnanckuii (1863—
1945), pazpaboraBmmii ydyeHue o Ouochepe — o00o0m0uKe 3eMiId, 3acCENIEHHOW >KHUBBIMU
OpraHu3MaMiy, HaxXOJAIICHCS MOJ WX BO3JCHUCTBUEM W 3alOJHEHHOW MPOAYKTAMH UX
KHU3HEICATEIIbHOCTH.

B nepBoit nonoBune XX Beka ['udpdopa [unmor (1865-1946) u Ongo Jleononsn (1887—
1948) moka3zaiu, 4To MPUPOJHBIE CUCTEMBI UIMEIOT ONPEAEIEHHYIO MPONU3BOAUTEIHLHOCTD U 3TO
HEOOXOJMMO YUYUTHIBATh MpPH pPa3padOTKe TMPUPOJHBIX PECYpCOB, HANMpUMeEp, B JIECHOM
XO0351CTBE.

Kopennoii nepenoM B OTHOIIIEHUH K ITPOOJIEME OrPaHUYEHHOCTH PECYPCOB B OOIIIECTBEHHOM
co3HaHuM mnpomsomen B 1972 romy, korma Pumckomy kiyOy ObLI TpeaCTaBiI€H AOKIANA
«IIpenensr pocta» (Hdennuc Memnoy3 ¢ coaBTopamu). AHAIU3 PE3yJIbTATOB KOMITBIOTEPHOT O
MOJICTUPOBAHUs TOKa3aJl UMEHHO TO, O YeM MHCATH MBICIUTENN TPEIbIIYIINX BEKOB: MBI
HE MOXeM OECKOHEYHO PAaCHIMPAThCA (PU3MUECKH, BCE TAK K€ HEPA3yMHO PACXOYsl PECYPCHI H
BbIJIaBasi OTXO/bI, KaK MBI ATO JIeJIau paHblie. B Moaenu ucnoas30BajIich MATh NapaMeTpoB,
KOKIBIH M3  KOTOPBIX BIMSUI Ha JpYrue, — YHCJIEHHOCTb HACENeHHs  3eMJu,
WHAYCTpUANu3allvs, MPOU3BOJICTBO MPOAYKTOB MUTaHUS, O0BEM MPHUPOAHBIX PECYPCOB U
3arpsi3HEHUE OKPYKAIOLIEH cpebl.

B 1992 rony na Koudepenmuu OOH B Puo-ge-Xaneiipo npencrasurenu 179 crpan
MIPU3HAIM, YTO COBPEMEHHBIN MUP HAaXOJUTCS B HEYCTOMUMBOM COCTOSIHUM, YTO CUTYyallus C
0€ITHOCThIO, T'OJI0JIOM, HEOOPA30BAHHOCTHIO M Pa3pyIIEHHUEM SKOJIOTHYECKUX CHUCTEM TOJIBKO
YXYALIAeTCs] U BCE ATO CKAKETCS Ha YCJIOBMSIX HAIEro cyliecTBoBaHUS. Bce 3t mpobieMsl
MPU3HAET OCHOBHOM JOKYMEHT, MPUHATHIA Ha 3ToW kKoHpepeHmun, — «[loBecTka aHS Ha
XXI Bex». Ha mexxayHaposiHOM YpOBHE OBbLIO NMPU3HAHO, YTO YEJIOBEUECTBO BCTAJIO IEPE]
HE00XO0AMMOCTBIO IIEPeX0/ia OT HEYCTOMUHUBOTO pa3BUTHS K YCTOHUUBOMY.

«IToBecTka» MpPU3BIBAET YEIOBEUYECTBO 3alyMaThCsl HaJl T€M, KaK HaM >KUTb B TapMOHHHU C
OKPYXAIOIIMM MHUPOM, TakK, 4YTOOBI TIOAU OBUTA 3J0POBBI, CHITHI, MOTJH Pa3BUBATHCA
TBOPYECKU. OTU 1I€JIM HE JOJDKHBI TMPOTUBOPEUUTh COXPAHEHUIO OKpYXarouieil cpeabl,
o6unopazHoobpasusa. Kaxabslii MOXKeT BHECTH NOCWIBbHBIM BKJIaJ — HEMPABUTEIbCTBEHHBIE
OpraHu3aliH, MECTHBIE BJIACTH, TPYAsIIKUECS U PO COI03bl, KEHIINUHBL, J€TH U MOJIOJIEKb.

3anagHasi MoJeJib Pa3BUTHSA M €€ KPUTHKA

Tun MupoBO33peHHUsi, KOTOPOTO MPHUAEPKUBAECTCA OONBIIMHCTBO JIIOACH B Pa3BUTHIX
CTpaHax, MOXHO Ha3BaTh MOTPEOUTENHCKON (3amaaHoil) Moaensio. [Ipu 3Tom 3a obOpasern 1is
noapakanus OepyTcsi pa3BUThIC KaNHUTATUCTHUYECKHE CTpaHbl, B mepByto odepens CIIA wu
ctpanbl 3amanHoi EBpomnbl. Kputepuem mporpecca cuyuTaeTcsi S5KOHOMUUYECKOE pPa3BUTHE, U
pa3BuTHE OOIIECTBAa TMOHUMAETCS KaK B3STHE BCE HOBBIX M HOBBIX JIKOHOMUYECKUX H
TEXHOJIOTUYECKUX BBICOT, a TJIABHOE MEPHJIO TOCTHIKEHUH — YpOBEHb NOTpeOIIeHUs (BaIOBBII
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BHYTPEHHUI NPOAYKT HA AYIIYy HACEJIEHHUs ). 3aMaJHbli YEIOBEK POXKIAETCS U KUBET IS TOTO,
YTOOBI TOTPEOIISITH.

Mopnens yctpoiictBa ctpaH 3amagHoi EBpombl u ocobenno CIIIA B nmaHHOM THIe
MHPOBO33PEHHUS MMO3ULUOHUPYETCS KaK 00pa3loBasi rocyAapCTBEHHO-3KOHOMHYECKAsT MOEb.
OcHOBHOH 3a7auel pa3BUTHS Ul Pa3BUBAIOLLMXCS CTPaH BUIUTCS KOIIMPOBAHUE 3JIEMEHTOB
yCTpOMCTBA W JOCTHKEHHE SKOHOMHYECKOTO YpPOBHS PAa3BUTHIX CTpaH, a Jaiblle Bce
npobnemsbl Kak Obl pematcst camu coboi. Ilpu 3ToM B ocHOBe ycmexa 3amajia JISKUT, B TOM
YHclie, M OKCIUTyaTalusi pecypcoB ocTtaabHOro Mupa. Ho npaBuibHO 1 3107

[lo-BunuMomy, HenpaBuiIbHO. Bo-nepBBIX, Mporpecc NOHUMAETCS OYEHb IPUMHUTHBHO, KaK
BJIAIBIYECTBO YeJIOBEKa HaJ Mpupooil. Pagu coOCTBEHHON BBITOJIBI JIOAM YHHUTOXKAIOT Jieca,
YTOOBI PACUUCTUTh MECTO Ui TOJIEH, «II0XXKHUPAIOT» Yroib, HEPTh M ra3 W CUUTAIOT 3TO
nporpeccoM. Ha mpupony cMOTpAT JMIlIb Kak Ha WUHCTPYMEHT, a BeJlb OHa caMa 1o cebe —
LIEHHOCTB!

Bo-BTOpBIX, TNIaBHOE B 3alaJiHOM MOJEIH — HKOHOMHUYECKHUNA POCT, UMEHHO OH CUHUTAETCA
MPU3HAKOM TPABUIBHOTO pa3BUTHs. Takoil moaxoj ObUT MPOJYKTUBEH, KOTJa KalUTaIU3MY
ObUIO Kyna pacrnpocTpaHsaThes. McTtopust pa3BuUTHS KanuTaiu3Ma (HECKOJIBKO MOCIIETHUX
BEKOB) — 3TO HCTOpHUS IPHUCOEAUHEHMs] BCE HOBBIX TEPPUTOPUN W JIOAEH K pacTymen
cucreme. Ilocne mamennss CCCP kpynHBIX TEppUTOpPUM, HE BKIIOUYEHHBIX B MHUPOBYIO
KalUTaJIUCTUYECKYIO 3KOHOMUKY, HE OCTaJIOCh.

B-TpeTbux, Takas MoJenb MPEANoyiaraeT, 4To JUYHOE MOTpeOlieHue — TIJIaBHOE B KHU3HU.
A Belb BaXHO HE TOJIBKO TO, CKOJIBKO YEJIOBEK MOTPEOIISIET, HO U YEM U KaK OH KHUBET, TO €CTh
KaKOBO — B OTJINYUE OT YPOBHSI — Kay€CTBO €0 KU3HH.

B-ueTBepThIX, HENb3d 3a0bIBaTh, YTO B OCHOBE YCIEXOB 3amaja JIEKHUT 3KCIUTyaTalus
pecypcoB BCEro MHpa, U MPEXJE BCEro, pa3BUBAIOUIUXCS CTPaH, KOTOPBIE MO 3TOW MPUYHMHE
OenHbl U 3aBUCUMBL [Ipy TakoM MHMpOBO33PEHUYECKOM MOJXOAE OEAHOCTh MOHMMAETCS Kak
pE3yNbTaT HEAOCTATOYHOM MPUYACTHOCTH CTPaH TPETHETO MHUpa K 3amaiy, a Ha caMOM Jejie —
KaK pa3 Ha00opoT.

B-nsateix, 3anagHas MOJENb HE YUUTHIBAET, UTO €CIIM BCE MOMBITAIOTCS CKONUPOBATh 3amnas,
TO PECYPCOB TUTAHETHI MOKET He XBaTHTh. [IpencTaBum cebe (haHTACTHUECKYIO CHTYALHIO: JIISI
oOecreyeHuss MOTPEOHOCTH KaKJIOTO KHUTallla TPAaTUTCS CTONBKO ke He(TH, CKOJIBKO Ha
amepukania. KomudecTBo HepTH, KOTOpOE MJsi 3TOTO HEOOXOIMUMO, TMPEBBICUT MHPOBYIO
n00bI4y.

KoHuenrs! ycToOH4YMBOro pa3BuTHs

Teopuil ycTOWUMBOrO pas3BUTHS M MHOIO, W Majo, a MOXET ObITb, IIOKAa MW HET.
Ha ceronssimiamii JeHb KOHIIETIUS YCTOMYMBOTO Pa3BUTHUS MIPEICTABIISIET COOOH KOHTIIOMEPAT
¢m10co(hCKUX, IKOJIOTHIECKUX, COLUANTBHO-TIOMTUTHYECKUX, IKOHOMUYECKUX, TEXHUYECKUX U
MpoYMX HAEH, He OTIMYaroumxcsd eAuHCcTBOM. [lo naHHBIM 3apyOeHBIX HCCIeI0BaHUM,
KOHIIETIT «yCTOWYMBOE pa3BUTHE» 00beauHseT 57 nepununuii, 19 npuHuunos, 12 xpurepues,
4 xoHuenuuu, 9 crpareruil, 28 mepeyHerd MHAUKATOPOB. OTeyecTBEHHAsl HayKa MPUBHOCHUT
CIOZIa MJIEU PYCCKOTO KOCMHU3Ma, TUIIOTE3y O Hooc(hepe, KOIBOIIOIHUIO 00IIecTBa M IPUPOIBI U
YHHUBEPCAJIbHBIA ABOJIIOIIMOHU3M, TEOpHUI0 OMoTHdeckoi perymsuuu. [Ipu 3TOM psiag ydeHbIX
KPUTHKYET caMy MOCTaHOBKY BOIPOCa 00 yCTOWYMBOCTH Pa3BUTHUSI — Pa3BUTHE MPEATIONaraet
W3MEHEHHEe, a YCTOMYMBOCTh, HANPOTUB, — CTAaOMIBHOCTh. Jlpyrue cTaBAT MOJ COMHEHUE
aJIcKBaTHOCTH TepeBoja sustainable development (tounee ObLIO OBI «ITOAACPKHUBACMOCY» HIIH
«CaMOMOJIZIEP>KUBAIOIIEECS PA3BUTHEY).

CymecTBytoniyie HOAXObl, WM, MOJB3YSACh MOAHBIM TEPMHHOM, KOHLENTHI, MOXHO
pa3leNuTh Ha IBE TPYNNbl — (GUHATHCTUYECKUE U MPOTPECCUBHBIE.

[lepBble, ecTeCTBEHHO-HAyYHOTO XapakTepa, NpuoOeras B OCHOBHOM K MaTeMaTHYECKUM
pacueTaM U MOJAEJIMPOBAHUIO, IOKA3bIBAIOT, YTO HE TOJIBKO YCTOMYUBOTO, HO U BOBCE HUKAKOIO
pa3BUTHS JJIs 4EJIOBEYECTBA B CKOPOM BpPEMEHH YK€ He OyAeT, MOCKOJIBKY aHTPOIIOT€HHOE
BO3JICUCTBUE Ha OKPYKAIOLIYI0 Cpeay IPEeBBICWIO TONyCTHMbIe rpaHuubl. Hapsagy c yxe
YIOMUHABUIMMCSl ~ CEHCAlMOHHBIM  jAokiaaoM  «lIpemensl  pocra»  croja  cienyer
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OTHECTH «TeopHio Ouornueckor perynsium» B. I'. T'opmikoBa ¢ corpymuukamu («Ecological
Complexity», 2004, 1, 17-36). CormacHo »3Toi Teopuu, B HOMO Ssapiens momkeH
MOTYMHUTBCS OMOC(hEpHBIM IMPOIECCaM, COKPATUB CBOIO YHCICHHOCTH 10 BEJIWYHH TOTO e
MOpAJIKA, YTO U y JPYrUX MIIEKOMUTAIONIMX aHAJIOrMYHOro pasmepa. [lo MHEHHIO aBTOpOB,
YeJIOBEYECTBO JACCSITHKPATHO MPEBLICHIO CBOIO JOJN0 B OmomoTtpednennnn. Heooxoanmo mim
CPOYHO COKPATUTh HacesieHne 10 600 MHUJUITMOHOB MPU CYLIECTBYIOIIEM MOTPEOIIEHUU SHEPTHH,
Wi ypesath notpebnenue B 10 pa3 u cokparuts Haceinenue Ao 1,5 muumapna. B mobom
ciaydae TOTpeOyeTcsl IIaHeTApHBIM KOHTPOJIb POXKIAEMOCTH. Pe3ynabTaThl TII00QIBHOTO
MOJIEIMPOBaHNUs, MOJY4YEHHbIE YKPAaMHCKUMHM uccienoBaTesssMu  (3rypoBebkuit M. 3.,
Maropuna T. A., Tlpunynekwii JI. O., AoOpockton JI. A., CucremHi IOCTIDKCHHS Ta
iH(popmaiitai TexHomorii. 2008. Ne 1, ¢. 7-32), 1eMOHCTPUPYIOT CYIIECTBOBAHKE B MOCIEIHIE
2-3 ThICAYM JIET HEKHUX BOJH pa3BUTHs dYelloBe4YecTBA. VX UUKIMYHOCTH OMpeessieTcs
yMHOXeHHeM 85-87 (B cpemHeM) JieT Ha TmociefoBartenbHbie uucia dubonayuwm N.
[IpogomKUTENPHOCTh Ka)X/JI0r0 OYEPETHOTO ILHMKIA MEHBIIe, YeM Yy NpeIblIyliero, U B
XXI Beke 3aKOHYUTCS MOCJIEIHUM TaKoU UKL, 1uist KoToporon = 1!

Takue mOAXOABI BBIMNOJHAIOT CBOIO AJTAPMUCTCKYIO, MPEAYHNPEeIUTENbHYI0 (QYHKIIHIO,
OJTHaKO, TOCKOJIbKY OHU OIMPAIOTCS Ha (hOpMaIbHBIE MOJICNIN, HO HE Ha CaMy peaslbHOCTh, €/1Ba
JIM OHU MOT'YT CIIY)KUTh TEOPETUUYECKOW OCHOBOI MPAKTUKHU YCTOWYMBOTO PAa3BUTHS.

Bropas rpynna koHuenToB (3KoJiornyeckass MOAEpHU3alMs, I7100aabHbIA 3BOJIIOLUOHN3M,
Hooc(eporeHe3 M MpoY.) pacCMaTpPUBAECT YCTOMYMBOE pa3BUTHE KaK ajJbTEPHATHUBY «KOHIIA
HCTOPUU». DBOJIIOIMS YEJIOBEUECTBA HE 3aBEPILACTCS, a, HAIIPOTHB, HAXOJUT HOBOE JIbIXaHUE,
HOBBIE TOPU30HTHI. KakoBeI ke oHu?

OueBunHO, mnpoOjemMa 3aKIIOYaeTcsi HE B 00bEME pPECYpCcOB, a B YIPABICHUM WMHU.
CoBpeMeHHBIN IKOIOTUYECKUN KPU3UC — ITO MPEXJe BCEro Kpusuc ympasieHus. Eciu Ha
3ape YelOBEYECKOW NMBWIIM3AIMU JUIS TPOIHTAHHS OJHOTO YEIOBEKa OBLIO HEOOXOIUMO
HECKOJIBKO JIECSITKOB, a TO U COTEH T'€KTapOB 3€MIIM, TO ceiluac (Tak MOKa3bIBA€T MHIUKATOP
BEJIMYMHBl JIaBJICHHS HA OKPYXKAIOLIYI0 CpEly <«BKOJOTHYECKHM ClIel», KOTOPBIU
paccuuThIBaeTCI MO 0COOO0M METONMKe) Il 3TOro AO0CTaTouyHO okojo 2ra. Jlemo He B
KOJIMYECTBE, a B KayecTBe, 2(PPEKTUBHOCTH paCHOPSHKEHUS TEM, UTO y HAC €CTh.

Jonroe Bpemsi cuMTanoch (Kak OBLJIO MOKA3aHO BHINIE, CYUTACTCA U MO CHIO TMOPY), YTO
YHHUBEpPCAJbHBIM CPEICTBOM YIPABICHUS SBIAETCS pPBIHOK, OCHOBaHHBIH Ha YacCTHOU
cobctBeHHOCTH U KoHKypeHIMU. «Kpuas Kysnena» (mo ¢amunuu C. C. Ky3Heua, naypeata
Hob6eneBckoit npemuu mo sxkoHoMuke 1971 roga «3a sMnupudecku 000CHOBAaHHOE TOJTKOBAHHE
HSKOHOMHUYECKOT0 pPOCTa, KOTOPOE IPUBEIO K HOBOMY, Oojiee TINIyOOKOMY IOHHMaHHIO
SKOHOMHMYECKON M COLMAIbHON CTPYKTYpbl M TIpollecca pa3BUTHUS B LEJIOM») SKOOBI
MOJITBEPXKIAET, YTO C YBEJIWYCHHEM HALMOHAIBHOTO OOrarcTBa 3arpsa3HEHHE OKpPY)Karollei
Cpellbl JOJKHO MajaTh, MOCKOJbKY Ha €€ OXpaHy Bblaensercs Ooiblie cpenctB. Tak oHO U
€CTh — OJIHAKO JIUIIIb B TE€X CaMbIX OOraThIX CTpaHaxX, BBIBOJSIIMX ONACHBIC MPOU3BOACTBA 32
IpaHuUIly, HO HE B INI00abHOM MaciuTade, IJie CyMMapHOEe 3arpsi3HEHHE JIHILb BO3pACTaET.

OnuHop OctpoM, naypear HoOeneBckoil mpemuu mo sxoHomuke 2009 roma, pasBeHuana
HUIMPOKO PACHpPOCTPAHEHHOE MHEHHME O TOM, UYTO KOJUIEKTHMBHOE YIpaBlI€HUE COOCTBEHHOCTHIO
HEAPPEKTUBHO U YTO €€ HEOOXOJUMO JIMOO MPUBATH3HPOBATH, JUOO HAIMOHAIW3UPOBATH.
HccnenoBaB MHOTOUYMCIIEHHBIE TNPUMEPHI OOIIECTBEHHOTO pEryJlMpoOBaHMsl PHIOOJIOBCTBA,
MOJIb30BaHMS MACTOMILAMH, JIECAMH, 03€paMU M MOJ3eMHBIMU BojaMu, OCTpOM IOKa3ala, 4To
BO MHOTHX CJIy4asX pe3yJbTaThl KOJUIEKTUBHOTO YIIPABJICHUS OKAa3bIBAIOTCS CYIIECTBEHHO
Jydle.

[Ipy CcoOBMECTHOM HCHOJB30BAHUM YETKO OMNPEJEICHbl TI'PAaHUIIBI PECYpPCOB, IpaBHiia
WCIOJIb30BAHUS €CTECTBEHHBIM 00pa3oM HBOJIOLHOHUPYIOT U MPUCIOCOOICHBI K MECTHBIM
OCOOGHHOCTSIM,  M€XaHM3M  paspemieHust  KOHQHMKTOB  3ddextuBern. CoobmiecTna,
OpPraHM30BaHHbIC HA TPUHIMIIE CAMOONPEICNICHHsS, MOTYT OBbITh MPU3HAHBI OPHUIMATIHHBIMH
BJIACTSIMM U BKJIIOYAThCSA B OoJiee KPYMHBIE CHUCTEMbl MOTPEOJIEHHs PecypcoB Kak 0Oa3oBbie
aneMeHThl. Hampumep, >kuTenu JepeBHM Ha Oepery o3epa WM PEeKd MOTYT JIOBUTH PHIOY B
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COOTBETCTBUH CO CBOMMH TPAJULIUSIMHU U TIPU ITOM IPOAABATh YACTh PhIOBI HA MECTHOM PBIHKE.
B pesynbraTte OHa MOSBHTCS Ha CTOJIaX TOpokaH. Takum 00pa3oM cHucTemMa XO3SHCTBOBAHHUS
JTAHHOM IEPEeBHU BKIIIOYACTCS B YKOHOMHKY PErHOHa.

CniaceHre MUpPOBOIl SKOHOMHKHU HE B €€ IJI00aau3aluu U He B 000KECTBJIEHUU YaCTHOTO
MpPEeANPUHUMATENILCTBA, a B PACHPOCTPAHEHUM PaA3HBIX MOAUDHKAIMI  KOJUIEKTHBHBIX
COO0IIeCTB — OT KOMMYH W JEpPEBEHb JI0 MAJIEHBKUX TOPOJIKOB M KOOMEpaTHBOB. VIMEHHO
OHU — Hauboee H3PPeKTUBHBIE U OECKOHPIIUKTHBIE CYObEKThI X035IIICTBOBAHMUS.

OnuHop OcTpoM BbIJENNIIA KIIIOUEBbIE MPHUHIMUIIBI, KOTOPbIE CIIOCOOCTBYIOT YCHEIIHOMY
COTPYIHUYECTBY TMpPH YIPABICHUH OOIIMMH pecypcamu: |) HEmoCpencTBEHHOE OOIICHHE
MEXAYy YYacTHMKaMH paclpelesieHus OOIIMX pecypcoB; 2) penyTalus Y4acTHUKOB
yIIpaBlIeHUs] OOIIMMH pecypcaMu JOJDKHA ObITh M3BECTHA BCEM WieHaM oOuIMHbI, 3) Ooree
JUTUTEIIBHBIA BPEMEHHOW TOPU30HT CIIOCOOCTBYET YTBEPXKICHHUIO HambOojiee 3((HEKTUBHBIX
MPaBUJ HCIOJB30BAHUS PECYpCoB; 4) MpaBHja YETKO 3aKperUIsloT IpaBa BCEX YJICHOB
OoOImUHBI; 5) TMONB30BATEIN COTJIACOBBIBAIOT MEXaHW3M CaHKIUKA (B ciaydae HapylIeHUs
npaBui); 6) ycTaHaBIIMBAaeTCs Tpajallvs CAHKIHUK (B 3aBUCMMOCTH OT TSKECTH M YACTOTHI
HapylIeHuii); 7) mpaBo MOTpeOHUTENe OONMX PECYpCOB Ha CAaMOOPTAHM3AIUI0 MPHU3HACTCS
BHEIIHUMHM OpraHaMu BiacTH. Kak 3TH NpUHIUNBI paboOTalOT, YUTATENb CaM MOXKET
MPEICTaBUThH B KAYECTBE «JIOMAIITHETO 3a/IaHU».

AHanmu3 yKa3aHHBIX BbIIIE KOHIIENTOB MO3BOJISET MPENIoaraTh, YTo Hanbosee aeKBaTHbIM
OyHeT clenyrolee ONpeesieHne YCTONYMBOIO pPAa3BUTHS: «COLMANbHAS TEXHOJIOTHS,
HamnpaBJICHHAsT Ha pa3pelieHHe MPOTHBOPEUYHS MEXIY pPACTYyIIMMH MOTPEOHOCTSIMHU
YeJIOBEYECTBA U BO3ZMOXKHOCTSIMU OKPY>KAIOIIEH CPeIbD».

CocTaBHbI€ YaCTH YCTOHYNBOI0 Pa3BUTHS

B nocnennue necaTwieTus TYNUKOBOCTh 3alaJHOM MHMPOBO33PEHUYECKON IapaJurMel
CTaHOBUTCS Bce Oosiee oueBUAHON. BajkHbI HE TOJNBKO MaTepHallbHbIe Oy1ara, HO M1 OTHOLICHHUS
JIOAEH ¢ MPUPOIOH U APYT C APYTOM.

VYcroitunBoe  pa3BUTHE KaK MHPOBO33PEHUECKAass MOJENIb IBITAETCS  OOBETUHUTH
9KOJIOTHYECKOE, COLIMATbHOE U YKOHOMHUYECKOE U3MEPEHUs OKPYXKAIOIIEH cpesibl B I100aIbHON
nepcrnekTuBe. Mojenb cocpeAoToueHa He Ha  YAOBIETBOPEHUH 3allpOCOB  OTIEIbHBIX
WH/IMBUJIOB, a Ha BceoOIeM Oare.

3amayeil 001IecTBa CTAaBUTCS HE TOJIBKO YMEHBIIUTh MOTPEeOJIEeHIE PECYpCOB, HO U U3MEHUTD
CTpYKTYpy notpeOienus. Llenb ycTOHYMBOTO pa3BUTHS — BBDKMBAHUE YEJIOBEUECTBA B IEJIOM
U TIOBBIIIEHWE KAa4yeCTBa JKU3HU Ul KaXJI0ro 4eJIoBeKa B OTAENIbHOCTH. Pe3ynpTaToM n0iKeH
CTaTb MHUp, B KOTOPOM:

e B COLMANBHOMU cepe — BJIACTh JACLEHTPAIN30BAHA, TPAXKJAHE U IIPABUTEIILCTBA YMEIOT
pemaTh KOH(QIMKTBI 0€3 MPUMEHEHHMsS HACHIIUS, MPAaBOCYIHE U CIPABEAJIUBOCTH SIBIISIOTCS
BBICIIMMM II€HHOCTSMHU, MAaTEpUAbHBIH JOCTATOK M COLUAJbHAs 3alUILEHHOCTh BCEM
o0ecrieueHbl, CpeCTBa MaccoBOW HH(POpPMAUU OOBEKTUBHO OTPAXAIOT MPOHUCXOJAIIECE H
CBSI3bIBAIOT BOEIMHO JIIO/IEH U KYJIBTYPBI;

e B DJKOJOTWYeCKOH cdepe — cTaOuibHAs YHUCICHHOCTh HACEJICHUS, COXpaHEHHUE
9KOCHCTEM B Pa3HOOOpPa3MM M COCYLIECTBOBAHUE MPHUPOJbI M YEJIOBEYECKHX KYJIBTYP BO
B3aMMHOM TapMOHHH, IKOJIOTUYECKU YNUCThIE IPOAYKTHI IUTAHNUS;

e B DJKOHOMHYECKOH cdepe — MHHUMAJIbHOE 3arpsA3HEHUE OKpYXarolled cpeabl |
MHHMMQJIBHOE KOJIMYECTBO OTXOJIOB, TPYZA, BO3BBILAOIMIMK JIOAEH, M  JOCTOHHOE
BO3HArpaKJACHNE, UHTEIJIEKTyallbHasl aKTUBHOCTb, COLIMAIbHBIE U TEXHUYECKHE HOBOBBEICHUS,
pacIIMpeHue YeI0BEUECKUX 3HAaHUM, TBOpUYECKask caMopealn3aliysl YeIoBeKa.

YTo MOKEM clienaTh Mbl, OOBIUHBIE JIIOJIHU, I IPUOIMKEHUS ATOTO UEATbHOr0 Oyaymero?

MHorue a1 NBITaloTCs IEUCTBOBaTh MHTYUTHBHO M Ja)Ke JIE€JAlOT LIard B MPaBUIBHOM
HanpaBJIeHUH, OJHaKo Oosee 3¢ dekTuBHO paboTaTh cucreMaTHuecku. HeoOxoaumo cozaBaTh
«KOpIYyC MHpa» — COOOIIECTBO HHUIMATOPOB YCTOMYMBBIX IEPEMEH, JHJIEPOB, KOTOpHIE
rOTOBBI paboTaTh HaJ MPENOTBpAIIEHUEM MNPHUOIIKAIOIIENncss KaTacTpo(dbl M MBITAIOTCA
CO37aTh HOBYIO KOHCTPYKLMIO JUISl MOJAEpXaHUS YCTOWYMBOIO MHUpa. DTO MOTYT OBITh Kak
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OIOpOKpaTHYeCKd OQOPMIICHHbIE OpraHM3allld, TaK M TPOCTO XOPOLIME JIIOAU, KOTOpbIE
WHOTJ]a COOMPAIOTCS BMECTE.

[IBeackuii 3K0JI0T, MYOTUIMCT U MBICIUTENb, coBeTHUK Komuccuun OOH mno ycroiiunBomy
pa3BuTHIO AJlaH ATKHCCOH MpeiaraeT CICAYIOIIUA alropuT™M g JTOCTHXKECHUS
YCTOMYUBOCTH.

Bo-niepBbIX, HY’)XKHO MOHSTH OOIIYI0 KOHLEMILHUIO CHUCTEMBI, a JAJi1 3TOr0 HAaJ0 pa3BHUBATh
cucreMHoe MbluieHne. Cucrema — 3TO HAa0Op 3JIEMEHTOB, CBA3aHHBIX MEXAy co0o0il U B
COBOKYITHOCTH OOpa3ylolMX CeTh NPUYNHHO-CIECTBEHHBIX CBSI3€H, pE3ylIbTaTOM Yero
CTAaHOBHUTCS HOBOE CHCTEMHOE KadeCTBO — B HAIIEM Cllydyae yCcTOM4YMBOCTh. CHcTeMHOE
MBILUIEHHE — 3TO 0a30BbIil YeI0BeYEeCKUI HaBbIK. MBI JJa)ke MHTYUTHBHO MIOHMMAEM, YTO JIEC,
moJie, 3aBOJl U Hamia paboTa — CJIO0XKHBIE CHCTEMBI, COCTOSIIHE M3 00Jee MEJIKHX CHUCTEM.
BaxHo pa3BuBaTh CHOCOOHOCTh BHJETh M IOHMMATh KJIHOYEBHIE B3aUMOCBSI3M, MPUYMHBI U
cinenctBus. Jlis OCTMKEHHS YCTOMUMBOCTH HEOOXOAMMO OCTAHOBUTBCSI W OCMBICIUTD
npoucxogauiee. Ilpyu pemennn KOHKPETHBIX 3aa4 MOAXOAUTh K HUM HAaJI0 KaK MOXHO LINpE,
nepexosl Ha 3a/a4d Bce OOJbIIEro Macmrabda ¥ B KOHEYHOM CUYeTe BBIWIS Ha III00ATbHBIN
ypoBeHb. JlomycTHM, BbI 3alpyquiid pydeeKk Ha BallleM IpuycajeOHOM ydyacTKe, 3allyCTHIH
MaJIbKOB Kapna M pelInif HayaTh HEOOJNBIION ceMeWHBI phiOOBONHBIN Ou3Hec. [y Havama
HaJI0 TOHATh, YTO 3TO HE MPOCTO BOJA, B KOTOPOIl MIaBaeT pbda, 4To MPYA — 3TO IKOCUCTEMA,
B KOTOPOW  CYIIECTBYIOT  CJIO)KHBIE  CBSI3M  MEXAY  pPacCTEHUSIMH,  >KUBOTHBIMH,
MHUKPOOPIraHU3MaMu U (paKTopaMu HEXKHUBOM MPUPOIBL.

Bo-BTOpBIX, HaJ10 3HaTh U OHUMATh, YTO O3HAYAET MOHATHE «YCTOMYMBOE PA3BUTHUEN: ITO
CIOCOOHOCTh CUCTEM IMPOAOIIKATh (DYHKIIMOHMPOBATH M Pa3BUBAThCS B TEUEHHE UIUTEILHOTO
BpeMeHH. CucTeMoi MOTYT OBITh JieC, HAallMOHAJIbHAS SKOHOMMKA WJIM HAIlle TEJ0, HO €CTh Psij
YCIOBUH M OTrpaHUYEHHUM, ONpENeNsIoNMX, MOXET JIM Takas cucTteMa (yHKIHMOHUPOBATb.
[IpuMeHHuTENbHO K HAIIEMY IPYAY — €ro CTaOUIIbHOE COCTOSIHUE B TEUEHUE HECKOJBKUX JHEH
elle He rapaHTUpyeT CTaOMIBHOCTH B TE€UYEHHE BCEro rofa WM HECKOJbKuX JieT. Hampumep,
€CJIM MIPY/ OYEHb MEJIKUM, OH BEIMEP3HET B MOPO3HYIO 3UMY JI0 THA U pbl0a NOTUOHET.

B-Tperbux, Hago yMeTb pa3auyaTh «pa3BUTHE» M «pocT». Pa3BuThe npenmnosaract
KaueCTBEHHOE HM3MEHEHHE, a POCT — KOJIMUYECTBEHHOE YBEJIMUYEHUE B pa3Mepax C TEUEHUEM
BpeMeHU. PoCT — 3TO pa3HOBUIHOCTH Pa3BUTHSA, HO Pa3BUTHE HE MOXKET OBITh CBEACHO K
HeMy. YacTo [uisl yCTOMYMBOCTH CUCTEMBI ObIBA€T HEOOXOAMMO, YTOOBI B HEH YTO-TO POCIIO.
Ho uHoraa st Toro, 4To0bl pa3BUTHE MPOJOHKATIOCH, HYKHO IPUOCTAHOBUTH POCT MJIH J1aXe
NOOUTHCS COKpallleHus: 4ero-nu6o. Hampumep, Henb3si pacCUMTHIBaTH Ha JOCTHIKEHHE
r7100a1bHOM YCTONUMBOCTH, €CIIM MBI OyZeM MPOJIOJIKATh YBEITMUUBATH BHIOPOCHI YTIIEKHCIIOTO
ra3za. A xapnsl B Npy1y AODKHBI HE TOJBKO PacTH, HO M Pa3MHOXKAaThCs, U HE TOJBKO KapIibl,
HO U JpYTHE apaMeTpbl SKOCUCTEMBI JOJKHBI TAPMOHUYHO U3MEHATHCS.

B-yeTBepThIX, HEOOXOAMMO UMETH aIEKBATHYIO HH(OPMALIMIO O TOM, UTO IPOUCXOIUT B TOI
cucTeMe, KOTOPYIO MbI IIBITAEMCS cleslaTh Oosiee yCTOWYMBOM, — CIIeAyeT MOHITh BaKHEHIIne
TEHJCHIIUY, CBSI3aHHBIE C HEW, ONpPENeNIUTh, KaKUE BHYTPEHHUE D3JIEMEHTBI, CTPYKTYpbl U
IpoIecChl SBISIFOTCS OCHOBHBIMM ISl JaHHOM cucTeMmbl. Hamo xopomio pa3bupatbcs B
OMOJIOTUY U MOHUMATb, YTO MPOUCXOAUT C OOUTATENIMHU IIPYy/Ia.

B-nsThIX, MBI JOJDKHBI HOHATH BHYTPEHHHE NMPHHLUIBI PabOThl JaHHOHM cuctemsl. ['ne B
JAHHOM CHUCTEME BO3HHUKIM «MaHHAKAJIbHbIE» LUKIBI M /1€ — LUKIbI, IpUHOCAIUE O01aro?
Korpa uenoBek 3T0 3HaeT, OH NOHMMAET, Ky/Ja HaJ0 BMEUIMBATbCS U IJ€ HAJ0 BHOCHUTH
n3MeHeHnd. Hampumep, BaXHO NMOHMMATh, KaK Pa3MHOXKAIOTCA KapIbl U T€ PAcTCHUS H
0€ecr03BOHOYHBIC, KOTOPBIMU OHH MUTAIOTCS, HO HE MEHEe BAaXKHO 3HATh, NIPH KAKUX YCIOBUAX
MOKET HA4aTbCid TaK Ha3blBAEMOE LIBETCHHE IIPyAa — YPE3MEPHOE pPa3MHOKEHUE
OJIHOKJIETOYHBIX BOJOPOCIIEH.

B-mectbix, HEOOX0AMMO ONPEEIINTh KOHKPETHBIE U3MEHEHUS, KOTOPBIE YIy4IllaT Pa3BUTHE
CHCTEMBI U HampaBsT €e Ha ycTOW4YMBBIA Kypc. Ecnu BbI moiiMeTe, kak paboTaer cucrema, To
Oyzere 3HaTh U TO, Iie OHAa TpeOyeT U3MEHEHMH, a 3aTeM HayaTh paboTy HaJl TEM, UTO CIELyeT
U3MeHUTh. J[nsg 0003HaYeHHS TaKOro poja M3MEHEHHMH HCIIONB3YeTCSl CJIOBO «MHHOBALIMSY.
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Bunbl n3mMeHeHui MOTYT BKJIIOYaTh HOBBIE II€JIM, MPOEKTHI, TEXHOJIOTUU U MOIXOJbI, a TAKKE
HOBBIE THUIMBl MBIIUICHUS WJIM TapagurMbl. BplOOp HMHHOBAIUil JOJKEH ONpenesaThes
KOMOMHAIMEeH KPUTEPHEB: OXHAAEMbIMH CHCTEMHBIMH TOCJIEICTBUSMU TUIAHUPYEMBIX
peoOpa3oBaHMii, BEPOSTHOCTHIO JOCTH)KEHHS YyclleéXxa H BO3MOYKHOCTBIO COXpaHEHHS
pe3y/nbTaTOB U3MEHEHUH B JOJITOCPOYHOM IEPCIEKTUBE. B ciydyae npyna MOXKHO I'OBOPUTD,
HaImpHuMep, O CO3JaHNUH MECT €CTECTBEHHBIX HEPECTUIIHIL, YTO MO3BOJIUT TOCTHYb YCTOWYHBOTO
BOCIIPOM3BEICHNUS NOIYJIALIUN KapIIOB.

B-cenpmbIx, HY’KHO UMETh IIPEJICTAaBICHHE, KaK yCIIEITHO HayaTh 3aJyMaHHble H3MEHEHUS U
JIOBECTH WX 10 KoHIA. O4eHb BakKeH Mepexo] OT MOHMMAaHUS TOTO, Kak CUCTeMa paboTaer,
K TOMY, KaKk €€ W3MeHuTb. J[JI1 3TOro Hajxo 3HATh JIIOJAEH, OPraHU3aldd U TNPUMEHSEMBbIE
¢usnyeckre U TeXHUYeckue npouecchl. Hamo ymeTb onpenensTs, Kakue 3JIEeMEHTH CUCTEMBI
0oJiee OTKPBITHI AJIsl IEPEMEH U TJie CKOPEE BCEro BO3HUKHET CONPOTHBIICHUE IJIAHUPYEMbBIM
pelIeHusAM. YCTOMYMBOMY pa3BUTHIO CHCTEMBl MOKET IIOMOYb WM INOMELIATh 3acelIeHue
npyJa ApyruMu BUAaMH KUBOTHBIX. Hanpumep, 6€3001UIHBIN ¢ BULy pPOTaH-TOJIOBEIIKA MOXKET
3a HECKOJIBKO JIET COXpaTh BCEX CBOMX KOHKYPEHTOB, U BallleMy OM3HECY NMPUIET MedaabHbIH
KOHeIll. A MOXHO 3aCeNuTh B Py 0€ClI03BOHOYHBIX, KOTOPHIMU MUTAIOTCS KAPIIbl, WIH JIpYTrHe
BUJIBI PBIO, CITOCOOHBIE MTPUIATH CUCTEME YCTOHYHUBOCTb.

B-BoCbMBIX, HEOOXOAMMO YCIEIIHO BBIMTOJHUTH HAMEUEHHYIO NMPOrpamMMmy u3mMeHeHui. s
3TOT0 HYXKHBI CTPATETHsl, PECYPChI, BOBICUEHHOCTD JINJEPOB, MOAJIEP)KKA COFO3HUKOB, HaBbIKU
U YMEHHE aJanTUpOBaTh CBOU IUIAHBI K HM3MEHSIOIUMCS OOCTOSATENbCTBAM. BakHeimmii
3JIEMEHT ycnexa — TMOKOCTh U HenpepblBHOE 00yueHHne. Haio ObITh TOTOBBIM K TOMY, YTOOBI
MEHATh IUIaHBl U aJalTHPOBATHCS K MEHsSoIeNcs cuTyauud. Hanmpumep, BMECTO Mpojaku
PBIOBI TPOJIaBaTh PAKOB, €CJIM TAKOBbIE MPUKUBYTCS.

B-neBsAThIX, HEOOXOIMMO TIOCTOSSHHO OTCJEXKHUBATh PE3YNbTaThl, COBEPIICHCTBOBATH
CUTHAJIBL, yAy4yllaTh MOJIy4aeMyl0 MH(POPMAIIUIO U HA 3TOW OCHOBE — IOHUMAaHHUE CYILHOCTH
npoOsieMbl. YCTOHYMBOE pa3BUTHE — TMPOIECC, KOTOPHI HUKOTNAa HE 3aKaH4YMBaeTCsA, HOO
camo pa3Butue OeckoHeyHO. HeoOXxoaMMO NOHMMAaTh, KyJa Mbl B HAacTOALIEE BpeMs
neuxemcs? [Touemy? UTo MBI JOHKHBI U3MEHUTh WM CAENATh, YTOOBI OOECIICUNTh JBUKCHHE
B MpPaBUJIbHOM HAmNpaBlIC€HUU B TEUYEHUE JUIMTEIbHOro BpemeHH? I kak MBI y3HaeM,
noOuBaeMcs M MbI ycrexa Ha sToMm mytu? JledicTByiite cmeno, packoBanHo! He mormno
PBIOOBOJICTBO — OPraHU3yMTE SKOTYpPU3M, Hanpumep!

J’KuBute ¢ pagoCTHBIM OCO3HAHUEM CIIOKHOCTH HAIIETO YAMUBUTEIHLHOTO MUpPa, HaOII0AaiTe
3a IITyOMHHBIMHU B3aMMHBIMU CBSI3SIMH MEXKIY SBJICHUSMU U HE 3a0bIBaiiTe MOCTOSHHO 33]1aBaTh
caMHMM ce0e 3TU Ba)kKHbIE BOIIPOCHI.

Ha crenax xpama B apeBHerpeudeckoM ropoje Jlenbdsl ObulM HamHMCaHBI CEMb KOPOTKHX
u3peuennit: «Ilo3nait camoro cebs», «Huuero cmepx Mepb», «Mepa — Ba)KHEEe BCEroy,
«Bcemy cBoe Bpemsi», «['TaBHOE B ®KU3HU — KOHEL, «XyALIUX Be3ae 00apmMHCTBOY, «Hu 3a
KOTo He pydaicsi». MoXeT 1M ycToiunBOe pa3BUTHE YTO-TO MPUOABUTH K 3TUM COKPOBHUIIAM
KU3HEHHOU mynpoctu? Bo3moxHo, uto u HeT. Ho, mepeunThiBas 3TH U3pEUYEHUsS] CETOHS,
IIOBTOPUM BCJIEJ 3a UCTOPUKOM aHTU4YHOCTH akagemMukoM M. JI. 'acnapoBeiM: «Bbl ckaxere,
YTO ATO | TaK Bce 3HatoT? Jla, HO Bce U TaK M MOCTYMAIOT?»

Crates mnoaroroBieHa B paMkax rpaHta Ilpesupenra Poccuiickoit @enepanuu
JUJIs1 TOCYJIapCTBEHHOM MOAAEPKKHA MOJIOABIX poccuiickux yueHsix M/I 739.2011.6

YAPJ3 JAPBUH U 3BOJIIOIIMOHHAS TEOPUS

Coiigep B. H. , 0oxkmop ¢puszuko-mamemamuyeckux nayk

«Hayka u3 nepBbIx pyk» Ne4(34), 2010

B 1859 roxy BbIILIa B CBeT KHHUra aHrjamickoro Yydenoro UYapasa JlapBuna

«IIpoucxo:xkaeHue BUIOB NMyTeM €CTeCTBEHHOro oToopa, mwin CoxpaHeHue 0JIaronpusiTHbIX
nopoa B 0opnde 3a cymecrBoBanue». OHa cpa3y craja 0ecrce/liiepoM, BO3IJIABUB CIIHCOK
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BCEMHMPHO M3BECTHBIX KHHUI M TPpHHeCS CBOEMY aBTOPY JIaBpPbl €IWHCTBEHHOIO
NepPBOOTKPbIBATE/ISI IBOJIONMOHHON Teopnu. OaHaKO MocieHee He TOJbKO HETOYHO, HO M
HCTOPHYECKH HeCNpPaBedIUBO MO OTHOUIEHHUIO K APYIMM Y4YeHbIM, NpeAllecTBEHHHMKAM H
coBpeMeHHuKaM JlapBuHa, 4TO W J0Ka3biBaeTcs B NyO0JMKYyeMOM B HalleM :KypHaje
O4YepeHOM «IBOJIOLHOHHOM 0YepPKe» U3 rOTOBSIIIEecsl K NeYaTH KHUIM H3BECTHOI0 YYECHOr0
u ucropuka Hayku B. H. Coiipepa «IBos1ioniuoOHHAS Uaes] © MAPKCUCTHD).

Yapmnz Hapsun poauics 12 ¢espans 1809 r. — B roa Beixoa B cBeT «DPUIOCOPHH 30070THHI»
XKana barucra Jlamapka, B KoTOpoil Obula MOAPOOHO U OOCTOSATENBHO H3JIOKEHA TIepBas
SBOJTIOLMOHHAS TCOPHS. *

VYcnexamu B mkone JlapBuH He O6auctan. B komnemke nena Takke IUIM HEBAaXHO, M B KOHIIE
KOHIIOB OTel] OTrnpaBui ero moganeiie — B lllotnanauio, rae B okTsiOpe 1825 r. 16-meTHuit
IOHOIIA Hayal YYHUThCS HAa MEAMLUUHCKOM (akyinpTeTe ODAMHOYPrCKOro yHHBEpCUTETa (Takon
BbIOOp Oydymiel crenuanbHOCTH ChlHA OBbUI HECIy4allHBIM — €ro OTell ObLI MpeyCIeBaIOIINM
BpauoMm). Yepes 1Ba roza crtaio sCHO, 4yTo Bpada u3 Yapmnza He momyuutcs. [locienoBan HOBBII
NEepeBOl — Ha O3TOT pa3 B JPYyrod 3HAMEHHUTHIH yHHUBepcHTeT, KoMOpWIKCKHH, HO yXe Ha
6orocnoBckuii akyapTeT. O6 yyebe Tam cam Yapi3 BCOMHHA: «...BpeMsi, KOTOPOE sl POBET B
KoMmOpumke, ObU10 BCepbe3 MOTEPSIHO, U AAXKE XYKE, YeM MOTepsiHo. Mos cTpacTb K pyKeHHOU
cTpenb0e M OXOT€ ... INpUBEIa MEHS B KPYXKOK ... MOJIOJBIX JIFOJEH HE OUYeHb BBICOKOH
HPAaBCTBEHHOCTH... YaCTEHBKO MBI IIWJIK HE B MEPY, a 3aTEM CJIE0BAJIN BECEIIbIE IECHU U KapThl. ...
3Halo, YTO MHE CJIeZ0Bal0 OBl CTBIAUTBHCS HPOBEAECHHBIX TAaKUM O0pa3oM IHEH M BEYEpoB,
HO HEKOTOpBIE U3 MOMX Jpy3€el ObUIM TaKhe MUJIbIE MaJlble, U BCEM HaM ObUIO TakK BECEJIO, UTO 51 U
Terephb BCIIOMHHAIO 3TO BPEMS C YIOBOJIbCTBUEM.

Hakonen, B mae 1831 r. [lapBuH cham 3K3aMeH Ha CTeleHb OakanaBpa. EMy momaranock
OpOY4YUThCS Ha (akynbTeTe eme JiBa CEeMecTpa, HO COOBITUS IOBEPHYIHUCh HHAYe.
Bocnonp30BaBIINCE peKONl BO3MOKHOCTBIO, OH HAHSUJICS, BOIPEKM >KEJAHUIO OTLA, Ha CYJHO
«burnpy, oTnpasisBIIeecs B KPyroCBETHOE MyTEIIECTBUE 1O KOMaH10i kanutaHa Pobepra duil-
Posi 2. B oGs3anHocTH JlapBHHA KAK HATYPAINCTA BXOZMI COOP JKMBOTHBIX, PACTCHHH W
reojiornyeckux oOpasuoB. 3a mAte jet [apeun mocetun FOxHyto Amepuky, octpoBa Tuxoro
Oxkeana, HoByto 3enananio, ABCTpaJIvio U JPYrUe TOUYKU 36MHOTI'O I1apa.

[IaTunerHee KpyrocBeTHOE MyTEHIECTBHE IMOAONUIO K KOHIY 2 okTa0ps 1836 1. Temepn
JlapBuHY HaJUIekKAJIO MPUCTYIUTH K OMHCAHUIO COOPAHHBIX KOJUICKIIUH W ITyOJMKAI[MH JAHHBIX O
noesnke. Yepes Tpu roza BbllLIa ero nepsas kHura — «IlyremecTtBue Ha kopabse buriby (1nu
«/lHeBHUK U3bICKaHUI»), cpa3y NpHUHECIIas MOJOJOMY aBTOPY OrPOMHYIO MOMYJISIPHOCTb. Y
JlapBuHa OKazajcsl peiKHi Jap paccKa3yMKa, YMEBLIETO PAacIBETUTh JETAIW U COOBITHS, Jake
HE OYEHb 3aHUMATEJIbHBIE C IEPBOrO B3IJISLAA.

Bce navanocs ¢ MaabTyca?

Korgma JlapBun BmepBble 3amymancs Haja mpoOsemamu 3Bomoruu? CaM OH MHOTO pa3
YIIOMHUHAJL, YTO K CBOEH 3BOJIIOLIMOHHON rumnorese npuuies B 1842 r. 1 4To €ro HaTOJIKHYJIA Ha ATY
WJICI0 KHUTA BEJMKOTO aHTJIMMCKOTO 3KOHOMHCTa Tomaca PobGepra Manbryca «OmbpIT 0 3aKoHE
HaponoHaceneHus» (1798). ManbTyc AoKa3blBal, YTO YUCICHHOCTh HACEJICHMs] HA 3eMJIe pacTeT
CO BpPEMEHEM B TE€OMETPUYECKOW MPOTPECCUH, a CPeACTBa CYIIECTBOBAHHUS — JIUIIb B
apupmMeTrueckoi. JlapBUH yTBEp)KAal, YTO S3TOT TE3UC IOpPA3Wil €ro, U OH TepeBeN 3Ty
3aKOHOMEPHOCTh Ha BCIO MPHUPOAY, MPENONOXKUB, YTO B HeW Bcerma uaetr Oopnba 3a
CYILIECTBOBAHHE, TaK KakK JIJII BCEX POXKIAIOIIMXCS HE XBATA€T HCTOYHHUKOB MHINU U CPEabl
oOuTaHusl.

Te3uc 0 HAIMYUM TaKOoW OOpPHOBI MEXAY MPEACTABUTEISIMU OJHOTO W TOTO K€ BHJA
(6nympusuoosas 6opvba), Kak U MEKIY OCOOAMH PasHBIX BHIOB (Mediceudosas OGopvba), ObLI
OCHOBHBIM HOBOBBeeHHEeM [lapBuraa. OH 3asBWII, YTO 3BOJIOIUS MPOUCXOANUT Oyarogaps oToopy
oco0ei, JydIie IpPUCTIOCOOICHHBIX K BHENTHEN cpene (ecmecmeennviii ombop). Ecim mecta mon
COJHIEM JJIsi BCEX pPOXIAIOUIMXCA JACHCTBUTEIBHO HE XBaTaeT U cialdble MOrubarwT B
KOHKYPEHIIUH C CUJIbHBIMH, TO CTOUT KaKOMY-HHUOYIb OpPraHuU3My CIIy4ailHO OKa3aTbCs Oolee
IIPHUCIIOCOOJICHHBIM K OKpPYXKAIOIICH cpele, Kak eMy OyAeT jerde BbDKUTh M JIaTh OOJbINEe IO
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KOJINYEeCTBY MOTOMCTBO. Eciin ynmy4ieHHbIN npu3HaKk OyJeT COXpaHeH MOTOMKAaMH CUACTIMBYMKA,
TO OHUM HAYHYT TECHUTh MEHEe NPHUCIIOCOOJICHHBIX K TaKOW cpelne copoauyei, ObIcTpee
pasMmHOXkaTbed. [Ipupona crenaer MaleHbKUN IIaKOK BIEPE], a TaM, TJISAMILb, HOSIBUTCS €IIe
OoJee yqauwiMBbIi CUACTIMBYHUK C elle Ooee COBEpIIEHHbIM CTpoeHueM. Y Tak — MUIUIMOHBI JIET,
II0Ka CYLIECTBYET KU3Hb Ha 3eMIIE.

Hap npo6aemaMn M3MeHYMBOCTH BHI0OB /[apBHH, IO ero cjioBaM, Ha4aj 3aAyMbIBaTbCH
y’e BO BpeMs IuIaBaHusi Ha «burie»: «5 nmpumen K MbICAH, 4YTO BHJbI, BEPOSATHO,
U3MEHSIIOTCH, M3 [JaHHBIX MO reorpaguyeckoMy pacnpefesieHHI0 M T. ., HO B Te4YeHHe
HECKOJbLKHUX JieT §1 0ecCHMJIbHO OCTAHABJMBAJICH IepeJ] COBepPLIEHHOH HecnocoOHOCTHIO
NPeAJI0KUTh MEXaHW3M, C OMOIIbI KOTOPOro KaKAasi 4acTh KaXKIOr0 W3 CO3JaHUil
OKa3bIBAJIACH NMPHCNOCO0JEHHON K yCJO0BUSIM HX ku3HW». Unes Jlamapka o mocreneHHOM
COBEPLICHCTBOBAHMHN BH/JIOB CTAJa K 3TOMY BpPeMEHM JAOCTATOYHO nomyJsipHoil. Ilogo0Ho
TOMY, KaK Kallis [J0JIOUT KaMeHb, NOBTOPSIBIIMECH [eCATHJICTHSIMH YTBep:KACHUS O
€CTeCTBEHHOM Pa3BHUTHHU, MOSIBJIEHUM HOBBIX BH/IOB /eJ1aJIH CBOe J1eJ10 U NPUYyYaJu Joael K
MBICJIM O A0NYCTHMOCTH 3BOJIOLUH. YMECTHO BCIOMHUTH U benmkamena dpaHkinHa ¢ ero
TE3HCOM 0 4YeJIOBeKe, IPeBPaTUBLIEMCSl B TAKOBOI'0 M3 KMBOTHOI0 0;1arofapsi NpOM3BOACTBY
opyAuH TpyAa, H 3HaAMeHHMTOro aena Yapasa, Jpasma /lapBuHa — Bpaya m myOammucra,
H3JI0)KMBIIET0 B CBOEM COYMHECHHH «300HOMHUSA, MIHM 3aKOHbI OPraHMYECKOH KM3HH»
(1795 r.) uaero oprann4yecKoro nmporpecca.

JlapBUH HEOAHOKPATHO MOBTOPSUI (B TOM YHCIIC, HAa CKJIIOHE JIET B «ABTOOHOTpadum»), 4TO Uaes
O €CTeCTBEHHOM O0TOOpe o3apwia ero B okTi0pe 1838 r., korma emy momana B pyKH KHHra
Manstyca. OgHako MEepBbId HAOPOCOK CBOEH THUIOTE3bI OH SKOOBI CIeai He TOT/a XKe, a JUIIh
coycts 4 roga, B 1842 r. Dra pykonuck, 4acto ynoMmuHaemas J[apBHHOM B NMHCBMax K IPY3bsiM,
IPU €ro KU3HU He Obula OIyOJIMKOBaHA.

Vxe nocne cmeptu [apBuHa ero celH @psHcuc uzpan kHUry «OcHoBbl "[lpoucxoxneHus
BU/I0B"», B KOTOPYIO BKJIIOYMJI JIBE paHEe HEM3BECTHbIE PYKONMCH OTLA — YHOMSHYTBIA BbIIIE
nepBbIii HAOpPOCOK TrUmoTe3sl Ha 35 crpaHunax (AKoObl HamMCaHHBIA oTiOM B 1842 r.) u Ooiee
npoctpanHbli (Ha 230 c.) Tekct, moMmeueHHbIi 1844 1. [Toyemy 3TH pabOTHI HE OBUTH HaIeYaTaHbI
IIPU JKU3HU aBTOPA, XOTS, KAK Mbl YBUJMM Jajibllie, B 3TOM OblIa ocTpasi He0OXOAUMOCTh, TEHEPh
y’K€ Y3HaTh BPsJ JIM BO3MOKHO.

Heony0mmkoBaHHBIC PyKOIHCH

K 1842-1844rr., 3a Te pnecATHIETHsS, KOTOpble MPOTEKIM C MOMEHTa OIyOJIMKOBAHUS
JlamapkoM ero Tpyaa o0 OSBOJIOIMH, B OMOJOTHMM HAKOMWIOCh MHOIO (hakToB, BIIOJIHE
YKJIQJBIBABIIMXCSI B PYCJIO HBOJIOLHOHHBIX TpeacTaBieHud. Mnes ykpenuiack, a oOIIECTBO
CO3PEJIO JUIsl €€ BOCIPUSATHS.

OO0 7TOM CBHUIECTENBCTBYET €Ille OJUH, Kypbe3Hblil, npumep. B 1843 u 1845 rr. B AHrnuu 6bu1
OMyOMKOBaH 2-TOMHBIM TPYyJ aHOHMMHOTO aBTOpa «Cienpl €CTeCTBEHHOW ucTopum». B Hem
u3naraigack uaest 00 3BONIONMU JKUBOIO MHpA, YKa3bIBAJIOCh HA CBA3b MEXIY POACTBEHHBIMHU
BUJAMM, a B KauecTBE IPUYMHBI H3MEHEHMs BMJOB Ha3bIBAJIACh pOJIb DIIEKTPUYECTBA U
MarHeTu3Ma B 3TOM IPOLIECCE.

ABTOp IIPOBOJIMII TAKYIO AHAJIOTHIO: METAJUINYECKHE ONMWIKH 00pa3yroT XapaKTepHYI KapTHHY
Pa3BETBIEHHOr0 CTEOJsI PAacTEHUS BOKPYI OJHOTO KOHIA 3JEKTPUUECKOrO IPOBOJHMKA WU
HOJIFOCa MarHUTa U KapTHHY, 0oJjiee MOX0XKYI0 Ha KOPEHb pacTeHusi, — BOKpYr Apyroro. [Toatomy
HeJb3s UCKJIIOYUTh, YTO PACTCHUSI BOSHUKIM UMEHHO TaKUMH, MO0 B X (DOPMUPOBAHUU NPUHSIIN
ydacTHe 3JeKTpuueckue cuibl. HecMOTpsi Ha Takue NOBEPXHOCTHBIE CYKICHMS, aBTOpP CO374ail
IIPOU3BE/ICHNE, YNTABLIEECS C HEOCIA0EBAOIIUM HHTEPECOM.

Onun w3 npusteneit JlapBunHa, nucarens u nyomuuuct Pobepr UemOepe, mpucnan emy
JK3EMIUIAp HAllyMeBIIEH KHWIH, W JlapBMH C HMHTEpEeCOM €€ 4uTal. Yepe3 IeCThb JIET IOCIe
BBIXOJ]a KHUTH CTaJIO SICHO, YTO €€ aBTOPOM M ObLIT TOT camblii Uembepc.

K 1844 r. otHOCHUTCA 0HO MCHMO JlapBUHA, MPOJIMBAIOIIEE CBET HAa TO, YTO OH CAM UMEHHO B
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9TOM TOJAY Hayall MpUAaBaTh CBOMM Pa3ayMbsM 00 SBOJIOIMH OTPOMHOE 3HAYEHHE, YETO He OBLIO
panbme. OH Hanucan 5 uroHsA 1844 r. nIMHHOE NHUCBMO CBOEH JKEHE OMMe B KOTOpOM B
BBICIIPEHHUX BBIPAXKEHUSX M3JIarajl CBOI BOJIO: B Cllydyae €ro BHe3anHou cmepTu uctpatuth 400
(yHTOB Ha JI0BEJIEHUE JI0 3aBEPIICHHOTO BUJIA TOJIKO YTO 3aKOHYEHHON PYKOMHCHU 00 3BOJIIOIMH
(3amanue OBLIO AETATM3UPOBAHO — MOI00paTh HAJISKAIIME MPUMEPHI U3 OTMEYCHHBIX J[apBUHOM
KHHUT, OTpeAaKTUPOBaTh TEKCT W T.A.). C Ipyroil CTOpOHBI, HMEHHO B SIHBape TOTO XK€ TOJa B
nucekMe K 6otanuky J[>xo3edy ['ykepy, chiHy nupextopa KopoiieBckoro 0oTaHWYecKOro caia u
35TIO TOTJAINIHETO marpuapxa reojoruu Yapmsa Jlaitens, JapBuH cooOmuiI, 4TO pa3MbIIUISET HAl
po0IeMOi 3MEHYMBOCTH BUIOB.

[Touemy Bapyr [lapBuH pemmn oOpaTHTBCS K JKEHE CO CHeNHalbHBIM TociaaHueM? OH
JEUCTBUTEILHO B 9TH T'OJIBI KAaJIOBAJICS HA 3JI0POBHE (IMAarHo3 He ObUT MOCTABJICH, U OH OCTaBaJICA
O6osbHBIM Ha nipoTsbkeHuH eme 40 (1) mer). Kazamock Obl, eciii OH Tak TOPOXKUIJI CBOEH 3aTyMKOM
00 DBOJIONMU, YTO TOTOB OBLI TPAaTUTh JEHBI'M Ha YIUIATy TOHOPApOB M3 OCTaBISIEMOTO
HacJe/CTBa, TO JOJDKEH Obul OBl pacxoqoBaTh BCE JOCTYIHBIE CHUJIBI W BpPEeMsl Ha JOBEIECHUE
TJIABHOTO Tpya A0 ¢puHaIbHOTO 3Tana. Ho Huyero nogo6Horo He npousonnio. OnHy 3a Apyroi oH
W3/aBaj TOJICThIE KHUTM O YeM YrojHo, HO He 00 »Bomronmu. B 1845r. BeIIUIO BTOpOE,
IepecCMOTpPEeHHOE u3JaHue «JHeBHMKa myremecTBuii Ha burme», B 1846r.— TOoM O
reosiorudeckux HabmoaeHusx B FOxxunoi Amepuke, B 1851 r. — Monorpadwust 00 yCOHOTHX pakax,
3aTeM KHUTAa O MOPCKHUX YTOUKax U T. JI. A o4epK 00 HBOJIIOIIMHU TaK U Jiexkasn 0e3 NBmkeHus. Yero
Bepkuaan lapsun? [loyemy Gossicst mpeaaTh CBOM Tpya KpUTHKE Koiier? MoskeT ObITh, omacancs,
YTO KTO-TO Yy3pEEeT B €ro TpyJe 3alMMCTBOBAaHUE U3 UYKHX paboT 0e3 CChUIOK Ha MCTHHHBIX
aBTOpPOB?

Uro [apBuH, npaBaa, Jeiall, Tak 3TO 4aCTO HaIIOMUHAJI CBOUM BBICOKOIIOCTABJIEHHBIM JIPY3bsM
B MHCbMaxX, YTO BCE CBOOOJHOE BpeMs YyHoTpebdiseT Ha OOMyMbIBaHHE MPOOIEMBI BOIIOIUH.
Hekoropsim agpecatam JlapBuHa ObLT M3BECTEH €r0 IJIABHBIM TE€3UC B CaMBIX OOIIMX YepTax: IJis
BCEX POXKIAIOIIMXCS HE XBaTaeT 3alacoB IMUIIM, BOJAbl M TMPOUYMUX CPEICTB CYIIECTBOBAHUS,
B JKUBBIX COXPAHAIOTCS JIMIIb T€, Y KOrO €CTh IMOTEHIWand Uil BbDKUBaHUA. VIMeHHO OHHM U
o0ecneynBaroT Mporpecc B )KUBOM MHUPE.

daBapa bauT u ero ujaes ecreCTBEHHOro 0Téopa

Croponnuku J[apBrHa OOBSACHSIM MO3KE TAKyIO CTPAHHYIO €r0 HETOPOIUTUBOCTh C U3JaHHEM
TpyAa 00 3BOJIIOLUHU TEM, YTO OH OyATO ObI ObLT A0COIIOTHO YOEKIEH B TOM, UTO 3Ta U HUKOMY
B TOJIOBY NIPUITH HE MOTIJIA, IOYEMY M CHEIIUTh C MyOIMKaluel rUnoTe3sl pe3oHa He OblIo, XOTs
Ipy3bsi TmotopamummBanu JlapBuHa ¢ TiedataHueM O3TOM  paboThl. ODTO CTalo SCHO W3
onyOJIMKOBaHHOW yke mociie cMmeptd JlapBuHa coxpaHUBIIEHCS mepenucku (cbiH DpaHcuc
COOOLIMII, YTO €ro OTel] He pa3 THIATENbHO IPOCMAaTPUBAJ BCIO CBOK KOPPECIOHIEHIMIO U
M30UPATENILHO CXKUTAIT YaCTh ITUCEM).

OngHako BpsSA JM  TOJNBKO HEMOKOJIEOMMOW YBEPEHHOCTBIO B CBOEH OPHUTHHAIBHOCTH
o0BsicHAeTCs Takoe noBeaenue lapsuna. B 1959 r., Bo Bpemst pa3THOBaHUS CTOJIETHETO I00MIIes
Bbixoga B cBeT «llpoucxoxnenuss BuaoB», mnpodeccop anTponosornn IleHcuabBaHCKOTrO
yHuBepcureta Jlopen Oiicnu 3asBui, 4ro y JlapBuHa ObUIM JpyrHe OCHOBAaHUS HE CHELIUTH C
nyOJMKalye 3BOJIIOLMOHHON TMIOTE3bl B TE€UEHUE MOYTH ABaauaTtv jet. [lo MHenuto Diiciy,
KOTOPBIN IPOBEJI OTPOMHYIO IOMCKOBYIO palOoTy, J[apBUH HE CaMOCTOSTENbHO MpHILET K HJee
00pbOBI 32 CYIECTBOBAHUE, a 3aMMCTBOBAJ €€, IPUYEM BOBCE HEy HKOHOMMCTa ManbTyca, a 'y
M3BECTHOTO B T€ T0/1bI Onosora Jasapaa binura, muyno 61u3ko 3HakoMoro lapBuny.

baur 6b11 Ha rox Mosoxe JlapBuHa, poc B OeHOW ceMbe M H3-3a TPYAHOTO (PUHAHCOBOIO
MOJIOKEHUSI CMOT 3aKOHYHUTH TOJBKO OOBIYHYIO MIKONYy. UYToOBl oOecmeunTh cebs, OH ObLI
BBIHY)KZIEH IOWUTH paboTaTh, a BCe CBOOOAHOE BpeMsl MPOBOJAMII 32 YTECHHEM, YCEPAHO IMOCelall
noupoHckuil Bputanckuii myseii. B 1841 r. on momyunn mecto xpanurenst Mysest Koposiesckoro
Asmatckoro ob6miectBa B benramun m mposen 22 roma B MHauu. 37ech UM OBLIM BBITTOJTHEHBI
NepBOKJIACCHBIE HccienoBanus npupoasl FOro-Bocrounoit Asmm. B 1863 1. m3-3a peskoro
YXYIIEHUS 340pPOBbsl OH ObUI BBIHYKACH BEPHYThCSA B AHIUIMIO, TJ1e CKOHYascs B 1873 1.

B 1835 u 1837 rr. biur Hanewaran B «OKypHane ecTeCTBEHHOM HMCTOpUM» JIBE CTaThH,
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B KOTOPBIX BBEJ MOHATHS OOPHOBI 3a CYIIECTBOBAaHME M BBDKMBAHHUS 0o0Jiee MPUCIIOCOOJIEHHBIX K
cpene cymectBoBanus. OnHako, cornacHo bauty, orOop uaer He B HampaBieHMM Bce Oolee
yAy4IIEHHBIX CYLIECTB, MPHOOPETAIOIIMX CBOMCTBA, JAIOIIME UM INPEUMYILECTBA IEpen YKe
CYLIECTBYIOIMMH OpraHU3MaMH, & COBCEM HMHAYe.

3agaua otbopa, mo biuTy, — coxpaHeHHEe HEM3MEHHOCTH OCHOBHBIX NpPU3HAKOB BH1a. OH
roJiarajl, 4YTo BCSKHE HOBbIE M3MEHEHHsI OpraHoB (ceiyac Mbl Obl Ha3Bajdu WX MYTALUSMHU)
HE MOTYT TPUHECTH Yero-imbo MPOrpecCUBHOIO YK€ CYILECTBYIOUIMM BHIAaM, XOPOIIO
MPUCTIOCOOMBIIMMCS 32 MUJUIMOHBI JIET K BHeIIHeH cpene. MI3MeHeHust OyAyT TOJIbKO HapyllaTh
XOpOILIO OTJIAXKEHHBI MEXaHU3M B3aMMOJEUCTBUS Cpellbl U opraHu3MoB. 1loaToMy Bce HOBHYKH,
HEMHHYEMO MCIIOPYEHHBbIE BO3HMKIIMMH B HHUX pPacCTpOWCTBaMM, OyIyT OTCEKaThCsl OTOOPOM,
HE BBIACPKAT KOHKYPEHIIMHM C XOPOIIO MPUCHIOCOOJICHHBIMA TUIHYHBIMH ()OpMaMU U BBIMPYT.
Takum oOpazom, bruT mpumeHn TpuHIKMI 0TOOpA K JUKON MPUPOJIE, XOTs 0TOOPY ObLIa MpUIaHa
KOHCEPBATHBHAS, 4 HE CO3MIATEIbHAS POITH .

JlapBuH He MOT He 3HaTh paboT biuTa: OH Ieprkasl B pykax HOMEpa *KYpPHAJIOB C €r0 CTaThsIMH U
uutupoBan ux. OH mucan, ¥ HE pa3, 4TO BHHUMATENbHO M TIIATEIBHO MPOCIEAWI 32 BCEMHU
MyOJIMKaLUAMU, KaCaIOLIMMHUCS BOIIPOCOB Pa3BUTHS )KU3HU Ha 3eMile, 1 OCOOCHHO — 3a OJIM3KUMHU
emy mo ayxy. OH UTHpOBal K TOMY K€ MHOTHE Apyrue paborel bimra, Bo3maBast JOIDKHOE
3aciayraM CBOEro KOJUIETH, MO3TOMY HHMKAaK HE MOT NMPOWTH MHUMO €ro paboT O €CTECTBEHHOM
orbope. OTHAKO OH HU pa3y HE COCNAJCS HAa Ty CTaTblo, B KOTOPOil BiIUT 4eTKo U SICHO M3MOKUII
uzero o 0oprbe 3a CyIIecTBOBAHUE U O €CTECTBEHHOM OTOOpeE.

Byayuu ropzaenom u, kak cuuTanu DWUCIu U psAd APYTUX UCTOPUKOB, OJIEPKUMBIM MaHUEHN HU C
KEM He pasjessieMoi ciaBbl, JJapBUH MOTr BOCIOJIB30BaThCs NMPUHLIMIHAIBHBIMU MOJIO0XKEHUIMU
bnura, mocie yero Havan MpUBOAMTH CBOM 3amucH B mopsnok. K 1844 r. on neiicTBuTeNnbHO MOT
MOJITOTOBUTH JIOBOJIBHO OOBEMUCTYIO PYKONHMCh 00 3BOJIIOLMH, HO, MOHHMMAas HEIOCTaTOYHYIO
OPUTMHAJILHOCTh CBOETO TpyJa B KpaeyrolbHOM BOIIPOCE ECTECTBO3HAHMS, BBDKUAAI, TSIHYI
BpeMs, HalEACh, YTO KaKHe-TO OOCTOATENBCTBA YTO-TO HM3MEHIT B MHpPE U MO3BOJAT €My
«COXPaHUTH JHUIO». VIMEHHO TO3TOMY B «ABTOOMOTrpadum» OH eIle pa3 MOBTOPWI: TOTYKOM K
PasMBIIUICHUIO O POJM ECTECTBEHHOTO OTOOpa MOCHYXHJa JUIsl Hero JHIb KHUra ManbTyca.
Cocnatbcs Ha SKOHOMMCTA, a HE Ha OHOJIOra, TOBOPHBILEIO O E€CTECTBEHHOM OTOOpE B MHpE
MBBIX CYIECTB HECKOJIbKUMH T'0/1aMU paHbllle, ObIJI0 6€301acHO, Belb PHOPUTET B MPUIOKEHUN
HSKOHOMHYECKOTO aHAIN3a K CUTYaIllMi B OMOJIOTHYECKOM MUPE OCTaBaJICs 32 OMOJIOroM, TO €CTh 3a
HUM CaMUM.

Ho u B 3TOM yTBep»AeHMM NOTONIHbIE MCTOPUKM HAIUIM HATSDKKY: XOTs JlapBUH U ykaszan
TOYHYIO JIaTy, KOI/ia OH mpoyels KHUry ManbTyca (okTs10pps 1838 1.), HO HU B ouepke 1842 r., HU B
Oomee obbemucToM Tpyne 1844 r. oH Ha Manbryca, Kak Ha TMOJTOJIKHYBIIETO €T0 K HJEe
HBOJIIOIMH, HU pa3y He cocliajics, U B TOM MECTe, IJIe OH €ro yIoMsHYyJ, peub IjIa BOBce HE 00
ujiee KOHKYPEHIIUH.

DOHcny Hamlen elle HEeCKOJbKO TaKMX )K€ CllyyaeB, Korjaa JlapBUH HeleTuKaTHO OOOIIeNcs co
CBOMMH TPSIMBIMH TPEIIICCTBEHHUKAMA W TEM OTYaCTH MOJATBEPAMJI TPaBOTYy MHEHUS,
BbIckazaHHoro eme B 1888 r. mpodeccopom XbtoroHoM u3 Jlybnuna o B3rinsgpax JlapBuna
OTHOCHUTEJILHO MPOUCXOXKIACHUS BUAOB: «Bce, 4To ObUIO B HUX HOBOTO, OBUIO OLIMOOYHBIM, a TO,
YTO OBLIO MPABUIBHBIM, OBUIO YK€ N3BECTHOY.

Bunumo, 3tiM 1 00BsCHSIETCS 3araqounbii (hakT Hexenanus [lapsuHa B TeueHue nout 20 et
yOJIMKOBATh TPYA O MPOUCXOKICHUH BUIIOB.

JBOTIOLMOHHBIE B3IIAAbI Asbdpena Yoiieca

Bo3M0kHO, 3TOT Tpya npojaospKan Obl U Jalibllle OcTaBaThCs B cyHayke JlapBuHa, ecnu Obl B
OJIMH M3 JTHEH He MPOM30LI0 COOBITHE, 3aCTaBUBIIEE €r0 CPOUYHO M3MEHUTH no3unuio. B 1858 r.
OH TIOJIYYHJI TI0 TIOYTE pabdOTy CBOETO COOTeYeCTBEHHUKAa — Aunb(dpena Yosieca, HAXOIUBIIETOCS
B 3TOT MOMEHT BAaau oT AHriuMu. B Hell Yomnec mznaran Ty ke MICH0 O POJIM €CTECTBEHHOI'O
oTOOpa I IPOTPECCUBHON IBOITIOIHH.

W3 urenus pabotel Yosuieca J[apBUH MOHSJI, YTO €ro KOHKYPEHT pa3paboTall TUIOTE3Y
9BOJIIOLIMHU J1ake OoJiee MIMPOKO, YEM OH CaM, MOCKOJIbKY BKJIIOUMII B aHAJIU3 HE TOJILKO MaTepual
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10 AOMAalIHUM >KMBOTHBIM, KOTOPBIM 110 MPEUMYIIECTBY HCIIOJIb30Bal /[apBUH, HO U MOYEPIHYI
(daxTel B qukoi mpupoje. JlapBuHa 0cOOEHHO TOpa3Wiio, YTO TJIaBHBIE (POPMYIUPOBKH YoJuieca
ObUIM M3JI0KEHBI TEMU )K€ CJIOBAMH, UYTO U B €r0 «OYEPKE SBOJIIOLUUY, IPUYEM HMEHHO YoJuiec
ccbutancs Ha Manbryca.

Kak moruo ciyuutbes, 4TO KOHKYpEHT omnucai To e camoe? Anbdpen Paccen Yomnec (1823—
1913) B TeueHre MHOTHX JIET COOMpPal HayYHbIe KOJUIEKIIMH B HKCIIEAUIMAX HAa pekax AMa30HKa U
Puo-Herpo, nHa Mamnaiickom apxwumenare ¥ B Apyrux Mectax (UM Obula coOpaHa KOJUICKIUS,
coaeprkaBmas 125 Teic. 00TAHUYECKUX, 300JIOTUUECKUX U T€OJOTHUECKUX 00pa3IloB; COCTABICHBI
cioBapu 75 Hapeuuil W T. A.). 3alyMbIBaThCA HAJl MPOOJIEMON MPOUCXONKIACHHUS BHUIAOB YOILIEC
HayaJl IO4YTH OJHOBpeMEHHO ¢ JlapBuHoM. Bo BcsikoM ciydae, yxke B 1848 r. B mucbMe cBOeMy
Jpyry, nmyTemecTBeHHUKy ['enpu baiitcy, on mucan: «MHe OBl X0TeI0Ch cOOpaTh U JOCKOHAIBHO
W3YYUTH MpeCcTaBUTENeH KaKOro-HUOYIb OJHOTO CEMEICTBA, INIaBHBIM 00pa30oM C TOYKU 3PEHUs
IIPOUCXOXKIECHUS BUJIOBY.

CTpaHHO, YTO HWCCIIEIOBATENISIMUA JTapBUHU3MA KpaWHE PEAKO YNOMHUHAETCA BAKHEHUIIWU s
MOHUMaHUsI (POPMHUPOBAHMS IBOIIOIMOHHBIX B3IIIAI0B Youeca GakT, 4To B ceHTs0pe 1855 1., 3a
yeTelpe roja a0 nepsoro uzganus «llpomcxoxnenus BunoB» [lapBuHa, Yoinec Hanewartan B
«Annals and Magazine of Natural History» crateto mox HazBanueMm «O 3aKOHE, PETYIHPYIOIIEM
NOSIBJIEHUE HOBBIX BUJOBY». B Hell Yoiuiec He TOJbKO BBICTYNHII C 3asiBJIEHUEM O CYIIECTBOBAaHUU
Ipolecca IBOJIIOLMK BUAOB, HO M yKa3al Ha pojb reorpauyueckoil M30JsILMH B CTAHOBJICHUU
HOBBIX pa3zHoBUIHOCTEH. OH chopmynupoBan naxe 3akoH: «llosBreHne Kaxaoro BUa COBMaAaeT
reorpaMuecKkd U XpOHOJOTHMYECKH C TMOSBICHHEM OYEHb €My OJU3KOTO W IPEIIIeCTBOBABILETO
Buga». Jlpyroit ero Tesuc ObT Takxke cymiecTBeH: «Buabl o0pa3yroTcs 1o IUIaHy
IPEIUIECTBYIOLINX». DTH 3aKJIIOUEHUS] OH OCHOBBIBAJI HE TOJIBKO HA TaHHBIX W3Y4YEHHS KOJIJIEKIUN
COBpPEMEHHBIX €MY BUJIOB, HO M UCKOIMAEMBbIX (OpM.

A.Yoiulec, XOpomo 3HABIIMH MKy MPHPOLY, 4Yepnajl MNpUMepbl M3 CBOHX
IKCNEUIUOHHBIX HaOmwaeHnid. Bo BBegeHun Kk cBoeid kHure «lapsunusm...» (1889) on
Hanumer: «Ciaadbim mecrom B Tpyaax J[lapsuHa Bcerza cYMTagd0Ch TO, 4YTO OH
NPeMMYIIeCTBEHHO OCHOBBIBAJl CBOK TEOPHUI0 HA SIBJCHHAX BHEIIHeH W3MEeHSeMOCTH
OJOMAIIIHEHHBIX KHBOTHBIX H KYJIbTYPHbIX pacrenuid. Iloatomy si mocrapasics HaiiTH

Mnmpo4HoOe 00bSICHEHHE JIAA €ro0 TEOpUM B (l)aKTaX H3MECHACMOCTH OPraHUu3MoOB B €CTECTBCHHBIX

YCI0BHSAX»
Yomnnec, kak BOAUTCS B HAY4YHOU cpefie, pa3ociall CBOIO CTaThIO KoJuleraM-0Moioram, U B MX
yucie — JlapBUHY, KOTOpPOro BBICOKO IIEHWJI 3a OINKCaHWE TyTemecTBus Ha «buriey.

[IyremecTBEHHUK U HATYPAJIUCT, Y OJUIEC XOPOIIO TOHUMAJI, HACKOJIBKO TPY/AHA 3a7a4ya ONUCAHUS
MOHOTOHHBIX IIEPEE30B C MECTA HA MECTO U MOBTOPSAIOLICHCS W30 JHS B ICHb IEATEIBHOCTH. JlBa
BUIHBIX yueHbIX — Jlaiiens u baut — Takke oOpatunu BHUMaHue J[apBrUHA Ha cTaThio YoJuieca,
0 ueM [lapBuH cooOurui B nuckMe YoJiuiecy oT 22 aexadpst 1857 r.

JlapBUH TOJOXHUTENBHO OTO3BAJICA O pabore Yoiieca, U ¢ 3TOrO0 BPEMEHM MEXAy HHUMHU
3aBs3anach nepenucka. Ho JlapBuH, HapOYHO WM HEBOJIBHO, NPUTacWJl 3HEPrUI0 Yojuleca B
OTHOIICHUHU JIAbHEHIIEro 00 JyMbIBaHUS MPOOIEMbl IPOUCXOXKIEHUS BUAOB, KOTJa B OHOM U3
nuceM Kak Obl HeB3Hauail COOOIIMI €My, YTO OH YK€ JaBHO paboTaeT HaJ TOM ke MmpolJsieMoil u
IUIIET OOJIBIIYI0O KHUTY O MIPOUCXOKICHUN BUI0B. DTO COOOIIEHUE MOIeHCTBOBAJIO Ha Yosuleca, 0
4yeM OH Hamucaa B nuchMme boiitcy: «f oueHp oOpamoBaH mucbMoM JlapBuHa, B KOTOPOM OH
IUILIET, YTO COTJIACEH «IOYTH CO BCSKUM CIOBOM» Moell paboThl. Terneps OH MOATOTOBISAET CBOU
00JBIION TPYJ O BUAAX M PA3HOBHIHOCTIX, MaTepuan i KOTOPOro OH coOupall B TE€UEHHE
20 net. OH MOXeT M30aBUTh MEHs OT 3a00ThI MHUCATh JANblIie O MOEH THUIOTE3€ ... BO BCAKOM
cllydae, B MO€ paclopsiKeHue OyAyT MpeoCTaBiIeHbl ero (DaKThl, U 1 CMOTY HaJ HUMH paboTaTh».

OnHako, Kak JIpy’KHO CBUJAETENbCTBYIOT Bce Ouorpads! /lapBuHa, HecMOTpsi Ha oOellaHus,
JlapBUH CBOMX THIOTE€3 M HMMEIOIIMXCS B €ro pykax QaktoB Yoiuiecy He mpefoctaBui. Tak,
BUAHBIN pycckuil Ouworpad Jlapsuna A. JI. HekpacoB mnmmet: «..JlapBuH, ccbulasick Ha
HEBO3MOXXHOCTh B NHCbME H3JIOKUTh CBOM B3IJISAbI, yMaJIyUBal O TEOpUU OTOOpa. Yoiiec
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NpULIeN K HJee eCTeCTBEHHOro orbopa He3aBucuMo oT [lapBuHa.... be3 comuenus, lapBuH B
CBOMX MUChbMaxX HU OJHUM CJIOBOM HE OOMOJIBUJICSI HU O MPUHIIMIE OOpbOBI 3a CYIIECTBOBaHUE, HU
0 COXpaHeHHMH Hambojee nmpucnocoOneHHbX. 1 Kk 3TuM npuHImnam YoJsuiec npuilea He3aBUCUMO
oT JlapBuHay.

Wrak, Yomrec cam copMylupoBal THUIIOTE3Y €CTECTBEHHOrO0 OTOOpa, M MPOHU30LUIO 3TO
25 staBapst 1858 ., Korja MyTEMIECTBEHHWK HAXOIWJICS HAa OIHOM W3 OCTPOBOB MOIYKKCKOTO
apxurenara. Yoiec 3a00Jiel TSHKeIoH JIMX0paaKoi U B MPOMEXKYTKaX MEXIY IPUCTYIaMH BIPYT
OTYETJINBO MPEACTABUII, KaK MOXXHO IMPUMEHUTH paccykieHrne ManbTyca 0O NepeHacelleHu! U ero
ponu B »Bomouuu. Benp ecim ManbeTyc mpaB, TO IIAHCHI JUIS JTYYIIETO BBDKMBAHMS BBILIE Y
OpPTraHU3MOB, JIy4Ille PUCIIOCOOJIEHHBIX K yciaoBUAM kHu3HU! B «0opn0e 3a cyiiecTBOBaHNHE» OHU
oJiepKaT BEpX HaJ MEHee MPHCIOCOOJICHHBIMU, NAAyT OOJbliiee MOTOMCTBO, a 32 CYET JIYYILIEro
pPa3MHOKEHHUS 3aiiMyT OoJiee MUPOKUH apeal.

Ilocne »sToit moragku B yme Yoiseca, MHOTO JIET pPa3MBIIUIIBIIEr0 Hajx mpoliemMaMu
W3MEHEHHS BHUJIOB, OBICTPO CIIOKMJIACh 00MmIas KapTHHA. Tak Kak OCHOBHBIMU (haKTaMU OH YyXkKe
pacronarai, €My HE COCTaBWJIO TpyJa CIEHNIHO HaOpocaTh TE3UCHI CTAThH M TaKXke CIICLIHO
3aBEpIINTHh BCIO paboTy, naB el sicHoe Ha3BaHHe: «O CTPEMIICHHH Pa3HOBUIHOCTEH OECKOHEYHO
yIaJIAThCS OT NEPBOHAYAJIBHOIO THMa». DTy CTaTbl0 OH M OTIpPaBWJI C NEPBOM XK€ OKazuen
Hapsuny, npocs momoub ¢ myonukanuei. Kak mucan Hekpacos, «Yomnec nocnan ee JlapBuny,
HAJIesCh, YTO MPHJIOKEHHUE NMPUHIIUTIA «OOPHOBI 32 CYIIECTBOBAHUEY K BOIIPOCY O MPOUCXOKICHUU
BUJIOB OyJIeT TaKoM e HOBOCTHIO AJisi JlapBUHA, KaK JJIsl HETO CaMOT0».

Opnaxo npeanosnoxxeHue Yoeca, 4to JJapBuH MOMOXKET MOMYJISIpU3alMM €ro padoThl, ObLIO
OIIMOKOM M HaBCcerja JIMIIWIO €ro BIIOJIHE 3aKOHHOTO MPHOPHUTETA B OMyOJIMKOBAaHUM MPUHIUIA
9BOJIIOLIMM IIyTEM OTOOpa OpraHU3MOB, HaMOOJEe MPUCIIOCOOIEHHBIX K YCIOBUSIM cpeabl. JlapBuH
HE TOJIbKO HHUYEro He cheian sl ObICTpol myOnukanuu paboTel Yoiieca, HO M TocTapalcs
MIPUHSATH BCE MEPHI, YTOOBI YTBEPAUTH CBOE MIEPBEHCTRBO.

CrnemnHoe ooHapoaoBaHue padorsl lapBuHa

[TonyuuB Tpyn Yomneca, /lapBUH MOHsUI, 4TO €ro onepenwnu. [lokasareabHO, YTO B MUCbME K
Jlaitento oH mpu3Haics: «S1 HUKOTIa HE BHJEN TAaKOTO MOPa3UTENHLHOTO COBMAJICHUS; €ClU OBl Y
VYonneca 6pu1a Most pykonuch 1842 roga, oH He cMOT OBl clieiaTh JIydille COKpAIIeHHOTo 0030pa.
Jlaxe ero Ha3BaHUsSI COOTBETCTBYIOT 3ar0JIOBKaM MOUX TJIaBY.

V3HaB o cinyuuBmemcs, aBa apyra lapsuna — Yapns Jlaitens u J[xo3ed ['ykep, 3anmmasiime
BBICOKOE TOJIOXKEHUE B HAYYHBIX Kpyrax AHIVIMM, PEUIWJIM CMACTH MOJOKEHHE W MPEe/ICTaBUIN
yineHam JloHmoHCckoro JIMHHEEeBCKOTO 001IecTBa OJJTHOBPEMEHHO M 3aKOHUCHHYIO padoTy Yoiueca,
U KOPOTKYIO (Ha JOBYX CTpaHMuKax) 3aMeTKy [lapBuHa «O CKIOHHOCTH BHJOB K OOpa30BaHUIO
Pa3HOBUAHOCTEHN U BUJIOB MOCPEACTBOM €CTECTBEHHOT0 0TOOpa». O0a MaTtepuana ObLTN 3a4UTaHBI
1 uronst 1859 r. Ha 3acenanum o0IIECTBA U 3aTE€M OIMYOJIMKOBAHBI 11O 3TOH TaTOM.

JlapBuH Ha 3acegaHWW HE NMPHUCYTCTBOBaJ. BricTymaBmmx Obuto nBoe — Jladiens u ['ykep.
OnvH W3 HUX C JXKapoMm, JApyroil Ooiee CIEpKAHHO pACCKa3aiM, 4YTO OBUIM CBHJIETEISIMHU
TBOpYECKUX MYK J/lapBHHA U yIOCTOBEpUIIM CBOUM aBTOPUTETOM (DaKT ero nmpuoputeTa. 3aceiaHue
KOHYMJIOCH B Ipo00BOM THIIMHE. HUKTO HUKaKUX 3asBICHUNA HE CIelal.

K xonny roga JlapBuH 3axkoHumn KHUTY «lIpomcxokneHue BUIOB» M OIUIATUI €€ H3/aHue.
Kuwury HareyaTanu 3a 18e Henenu; Bech Tupax (1250 sx3eMIusipoB) ObUT pacKyIUIEH B OJIMH JICHb.
JlapBHH CHENIHO OIUIaTHUJ BTOPOE HW3JaHUE, M 4Yepe3 Mecsll B mpoaaxy noctynuio eme 3000
9K3EMIUIAPOB; 3aTEM BBILIO TPETHE U3AAHHUE, UCIIPABIEHHOE U JOMOJIHEHHOE, I0TOM — YETBEPTOE
u T. 1. Ums JlapBuHa nproOpeno orpoMHYIO HOMYISPHOCTb.

VYomnec, HeaMKOM NMPUMUPHUBILIUICS ¢ TOTepell nmpuoputeTa, nznan B 1870 r. kaury «Bkiag B
TEOPHIO €CTECTBEHHOIo 0TOOpa», a B 1889 r. — orpomusiii (750 cTpaHuWIl) TOM, CUMBOJUYECKH
Ha3BaHHBIN «JlapBuHu3M. M370XKEHHE TEOpUM ECTECTBEHHOTO OTOOpa W HEKOTOphIE M3 ¢
MIPUITOKECHU I 2,

OcHOBHasl 1eNb 3TUX KHUI 3aKiIldalack B TOM, YTOOBI MPOWUIIOCTPUPOBATH IpPUMEpaMU
IOPUHLKI JYYIIeT0 BBDKMBAHUS >KUBOTHBIX M pPacTEeHUM, Oojee MPUCIIOCOONCHHBIX K JaHHOMN
cpene. JlapBuH B O0JbIIEH Mepe UCIIONB30BA MPUMEPHI U3 00JACTH OJOMAIIHUBAHUS KUBOTHBIX,
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BBIBEJICHUS TTOPOJI CKOTA, IEKOPATUBHBIX MTHIL U PbIO, CETIEKIIMH COPTOB PACTCHHA.

YMecTHO BCIIOMHHUTH, YTO YoJulec U paHee (B ctaThe 1856 T.) oTBepran J0Ka3aTeIbHOCTH
OpUMCPOB 3BOJIIOIWH, IMOYCPIIHYTBIX U3 C(bepbl HU3MCHYUBOCTH OAOMAIIHCHHBIX XXWBOTHBIX,
CIpaBeIJIMBO YyKa3blBas, YTO IpUCHOCOOUTENbHAs (aJalTHBHAs) M3MEHUMBOCTb Yy JIOMAIIHUX
KHMBOTHBIX HE CYIECTBYeT. Beab MMEHHO 4enoBeK OTOMpaeT Jydlue Ais Hero (Gpopmel, a camu
KUBOTHBIE HE y4acTBYIOT B OopbOe 3a cymiecTBoBaHue: «Takum oOpa3om, U3 HaOMIOIEHUI HaJ
PASHOBUAHOCTAMHU NOMAIIHUX JKUBOTHBIX HCJIB3d CACIATb HUKAKUX BBIBOJOB OTHOCHTCIILHO
pa3HOBI/I)IHOCTeI71 JKMBOTHBIX, )KUBYIIUX B TUKOM COCTOSAHHUHN).

OtHomenne {apsuna k Jlamapky

JlapBuH He ycTaBall MIOBTOPSTh, YTO €0 B3Il HE UMEIOT HUYETro OOIIETO C JaMapKOBCKUMU,
U Ha IPOTSKEHUM >KU3HHU HE IIepecTaBajl AyPHO OT3bIBATbCSI O CBOEM BEJIMKOM IPEAILIECTBEHHUKE.
Bo3MoxHO, camMa MBICTIb, YTO OH — HE MEPBbIi U yTo 3a 50 JIeT 10 HEero Te K€ MBICIH YK€ ObLIn
BBICKA3aHbI (PPaHITy30M, TATOTHIIA €TO.

B 1840-e rr. B mucemax k ['ykepy OH He pa3 mucan 00 ASTOM: «...HE 3HAI0 HUKAKHX
CUCTEMAaTHUYECKUX COYMHEHHM 00 3TOM mpeamete, Kpome KHUru Jlamapka, HO 3TO — HacTosIas
IpsiHbY; «JlaMapK... MOBpeUII BOIPOCY CBOMM HEJIENBIM, XOTS U YMHBIM TpyAoM»; «Jla coxpaHut
MeHs HebGo oOT riynmoro m1amMapKOBCKOIO «CTPEMIIEHHS K IPOrPeccy», «IPUCHOCOOIECHUs
BCJIEJICTBHE MEJJICHHOTO XOTEHMs >KMBOTHBIX» M mpodero». [IpaBna, mocimemHioro ¢pasy us
MPUBEJACHHBIX IIUTAaT OH BBIHYXKAEH ObLI MPOJOKHUTH ciioBaMu: «Ho BBIBOIBI, K KOTOPBIM
MPUXO0XKY, HE OTJIMYAIOTCS 3HAYUTEIBHO OT €ro BBIBOJOB, XOTS CIIOCOOBI M3MEHEHHs BIIOJIHE
pa3IUYHbI.

B onnom u3 mucem k Jlaiienro, OTHpaBIeHHBIX MOYTH JBAJLATHIO TOAAMH MO3XKE, OH MHUCaJ,
o0Ocyxmasi 3HaueHUE TpyAa CBOETO MpeamiecTBeHHHKA: «S1 cmorpio Ha Hee (Ha «Dunocoduro
300JIOTUM» — TPUM. aBT.), IPOUTS €€ CTapaTeNIbHO /IBa pa3a, KaK Ha )KaJIKYI KHUTY, U3 KOTOPOH 5
He U3BJIEK HUKaKoW MoJib3bl. Ho 51 3Hat0, 4TO BBl OOJIBIIE BOCIOIB30BAINCH CHOM.

B oOmem, kak mmcan pycckuil mccienoBaTens AapBuHu3Ma Bi. Kaprnos, mepBoHauasbHO
«Jlamapk ObUT UyKJ U Majio MOHATeH JapBUHY, Kak MpeaCcTaBUTENb IPYroro ckiaja yma, Kpyra
ujel, Ipyroi HaIMOHATBHOCTUY. TeM He MEeHee MPUHIIMITUATIBFHOTO CXOICTBA B KHUTaxX Jlamapka u
Hapsuna 010 O0mbINe, yeM pasznuuuii. O0a aBTOpa OBUTH €IWHBI B IEHTPATBLHOM BOIPOCE —
MIPOBO3TJIANIEHUU MPUHIUIA TPOTPECCUBHOTO PAa3BUTHUS BUAOB, U 00a 3asBISUIM, YTO MMEHHO
HEOOXOJIMMOCTh JIy4Ille COOTBETCTBOBATh TPEOOBAaHUSM BHEIIHEH Cpeabl MOHYKIAeT BUIbI
IIPOrpPeCCUpPOBATb.

Jlaxke OCHOBHBIE TPYIIIBI MPUMEPOB, MCIIOJIB30BAHHBIX [lapBHHOM, COBMAJaiM C MpUMEpPaMU
Jlamapka (mopomabl cobak, MOMAIIHUX ITHIl, CcaJoBbie pacTteHus). Tombko [lapBunH crapaincs
MPUBECTH KaK MOXHO OoJbllie TPUMEPOB, MYCTh M OJHOTUIIHBIX, HO CO3JAIOLIMX Y YUTaTeNs
BIICYATIICHUE COJIMIHOCTH, OCHOBaTeNbHOCTH; Jlamapk jke OrpaHuYMBal ceOs OJHUM-IBYMS
MpUMepaMu 10 KaKIOMY MyHKTY.

BboiMupanue BuA0B, no JlapBuHy, — siBJeHHe, KOppejupYylollee € IMPOHUCXOKIEHHEM
HOBBIX BHI0OB: «Tak Kak ¢ TedeHHMeM BpeMeHH /IeSTeJbHOCTHIO €CTeCTBEHHOI0 0TOOpa
00pa3yloTcs HOBbIe BU/IbI, TO APyTrue J0JKHbI CTAHOBUTHCS Bee (ojiee peAKMMH U, HAKOHell,
ucyes3arsb. ...B riase, nocesimeHHoil 6opbde 3a cylmecTBOBaHMe, Mbl BH/eJIH, YTO HauboJiee
0’KeCTOYeHHAasl KOHKYPEHIHsl JOJLKHA IPOMCXOAUTH Mexay (Gopmamu, Haubosee
O0JIM3KUMHU — PA3HOBHIHOCTAMH OJHOI0 BHMJIAa WJIM OJHOr0 PoJAa WM OJHKAWIIMX JAPYr K
APYTry poOAo0B, TAK KaK 3TH (popMbI OyayT 00/1a1aTh MOYTH OJAMHAKOBBIM CTPOEHHEM, O0LLIMM
CKJIAJIOM M MPUBBIYKAMI

B uyem Mbicium JlapBUHA CWJIBHO OTJIMHAIMCh OT MbIcieill Jlamapka, Tak 3TO B IMOIBITKE
OOBSICHEHUSI TPUYMH 3BONIONMU. JlaMapk HMCKal MX BHYTPH OPraHM3MOB, B 3aJIOKEHHOH B HHX
CIIOCOOHOCTH M3MEHSTh YCTPOMCTBO Tejla B 3aBUCUMOCTH OT YIpPaXHEHUs OpraHoB (M BO BTOPOI
nonoBuHe XIX B. 310 mosnoxenue Jlamapka pacleHHMBAJIOCh KaK YpE3BbIUAHHO BaKHOE, MO0
NoJIaBJstolIee OOJIBIIMHCTBO YYEHBIX MMOJIaralu, YTO JKMBBIM CYIIECTBAM MMMAaHEHTHO MPHUCYIIE
CBOICTBO CaMOCOBEPLIEHCTBOBaHNsA). JlapBUH ke NEpPBOHAYAIBHO UCXOAMI U3 TOTO, YTO CBOMCTBA
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OpPTraHMW3MOB MOTIJIM M3MEHATHCS M3-3a CIy4alHBIX NMPUYMH, a BHEIIHSAS Cpela MCHOJHSAJIA POJib
KOHTpOJIepa, OTCEKAIoIIero MeHee npucnocobdisenHsie ocoou. Ho nmockonbky /lapBuH He moHUMa,
YTO MOTJIO U3MEHATHCS B OPraHU3Max, YTO COOO0I MpeICTaBIsAI0T HACIEICTBEHHbBIE CTPYKTYPHI, 3TH
€ro MbICIHU ObUIM HEIUKOM U MOJTHOCTHIO TUIOTETHYECKUM (pritocohcTBOBAaHUEM.

[Napagokc 3akiaro4aeTcst B TOM, YTO, HA4aB C KaTETOPUUYECKOTO OTPHUIIAHUS «TIYIBIX» B3TJISAI0B
HaMapKa, HapBI/IH IMOCTCIICHHO CTall MCHATH CBOW B3IJIAbl W TOBOPUTH O BO3MOXHOCTHU
HEMOCPEICTBEHHOT0 HACJeJAOBaHUS MPUOOPETEHHBIX 3a BpeMs KHU3HM NpPU3HAKOB. [ naBHON
MPUYMHOM TaKOW MEpeMEHbl CTal0 Ba)kKHEHIee 0OCTOSATENbCTBO, KOTOpoe Memano u Jlamapky,
a MIMEHHO: OTCYTCTBHME CBEJCHHI O 3aKOHaxX HacleJ0BaHHA NMPU3HAKOB, HE3HAHHWE TOTO, YTO B
OpraHu3Me CYIIECTBYIOT 0COObIE CTPYKTYpPHhI, HECYIIIUE HACIEACTBEHHYIO HH(OPMAIIHIO.

Opnako ecnu Bo BpemeHa Jlamapka Hayka Obula emie JAajieka OT IOCTAaHOBKH BOIIPOCOB,
CBSI3aHHBIX C OOHAPY)KCHHEM 3aKOHOB HACJIEACTBEHHOCTH, M OBIJIO OBI HEJICTIO OPOCHUTH JTaKe TCHB
ykopa B anapec Jlamapka, To KO BpeMeHH IyOnukanuu «[IpoucxoxaeHust BUIOB» MOJOXKEHHE B
KOpHE U3MEHUIIOCH.

I'emmyJibl BMECTO reHOB

IlepBble MOAXOIBl K IO3HAHUIO 3aKOHOB HACJIEICTBEHHOCTH, IpaBia €Ille B JOCTaTOYHO
aMop(HOM BHJIE, CIOXKHINCH B pe3ylbTaTe paboT HeMelkoro uccienoBatens Hoseda IoTimba
Kénbpéititepa (1733—-1806), Heckonpko ser pabortaBumiero B [letepOypre, u psga Apyrux
eBponeiickux ydeHsix. Kénppéiitep B 1756—1760 rr. mpoBes mepBbIe OIBITH 10 THOPHIN3AUN U
chopMyIUpOBa MOHATUS O HACIEAYEMOCTH.

AnrnmuyanuH Tomac Ouzapro Haiit (1789-1835), ckpemmBasi pasHble copTa KyJIbTYpHBIX
pacTeHuii, mpuIIen K BbIBOJY, YTO B MOKOJEHUSAX TMOPUAHBIX PACTCHUN MPHU3HAKU, O KOTOPHIM
HCXOJHBIE COpTa Pa3INyaloTCs MEXKIY COOOM, «pacChIalOTCA» U MPOSBISIOTCS WHIAUBUAYAIBHO.
[lppyyem OH OTMETWIJ, YTO CYILECTBYIOT MEJKHE WHAMBUIYaJlbHblE OTJIMYMSA, KOTOpBIE [anee
HE IETSTCS TPU CKPEIIMBAHUSX W COXPAHSIOT CBOK HHIUBHIYaJbHOCTh B IMOKOJICHHSX. TeMm
cambIM yxe B Hauvase XIX B. HaifT copmynupoBan nonsitue o0 3yeMEHTApHBIX HACIeTyeMbIX
MpPHU3HAKAX.

Opaniy3 Orroct Caxps (1763-1851) B 1825-1835 rr. chnenan apyroe BaskHEHIIIEe OTKPBITHE.
Crnens 3a HAUTOBCKUMU «QJIEMEHTApPHBIMU MPU3HAKAMUY», OH OOHAPYXWJI, YTO HEKOTOPhIE U3 HUX
pu KOMOMHUPOBAHUU C JAPYTUMH MOJABJISIOT MPOSBICHUE 3TUX MPU3HAKOB. Tak ObUIM OTKPHITHI
JTIOMHUHAHTHBIC ¥ PEIICCCUBHBIE TIPU3HAKH.

B 1852 r. apyroit ¢panirys, [llapns Homsu (1815-1899), Gonee BHUMATENBHO U3YUYWIT ATH JBa
TUMA TPU3HAKOB M, MoA00HO Caxps, YCTAHOBWI, 4YTO B KOMOMHAIMSIX JOMUHAHTHBIX U
PELECCUBHBIX MPU3HAKOB IMOCIETHUE MEPecTaroT MposBIsAThCS. OJHAKO CTOUT CKPECTUTh MEXKIY
coboli Takue THOpPHUIBI, KaK Y YacTU WX MOTOMKOB OHHM CHOBa MpocTynaroT (mo3:xe MeHuenb
HA30BET ATOT MPOLECC pacIleIUIEHUEM ITPU3HAKOB). DTH paObOTHI JOKA3bIBAIN BaKHEHIINH PakT —
COXpaHEHHE HACJIEICTBEHHBIX CTPYKTYpP, HECYIIMX MH(OPMAIHMIO O MOJABIAEMBIX (PELIECCUBHBIX)
MPU3HAKAX JIaXKe B TEX CIydasix, KOrJa BHEIIHE 3TH MPU3HAKU He MposBIsuMCh. HomoH nomsitancs
OTKPBITh KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH COYETAHMS JIOMMHAHTHBIX M  PELECCUBHBIX
MIPU3HAKOB, HO, B3SBLIMCH CICAWTH Cpa3y 3a OOJBIIUM HX YHCIIOM, 3aIllyTajics B pe3yiabTaTtax U
HE CMOT IIPO/IBUHYTHCS BIEPE.

JlapBuHy OBLTH XOpOIIO M3BECTHBI PE3yNbTaThl pPabOT ATHX YUYEHBIX, HO OH HE MOHI HX
3HAYeHMs, HE OLICHWI TOW BEJIMKOM IOJb3bl, KaKyl0 HECIM €My OTKPBITUS 3JIEMEHTapHbIX
HACJICZICTBEHHBIX €JIMHUII, 3aKOHOMEPHOCTEH MX KOMOMHHPOBAHUS M TIPOSBICHHSA Y TTOTOMKOB.
CrnenoBasio cienaTh €€ OJWH IIAr — YHOPOCTUThH 3a7ady M AaHAJIM3UPOBATH KOJIMYECTBEHHOE
pacmpesielieHie TNPHU3HAKOB y OPraHU3MOB, Pa3IUYAIOUIMXCS OJHUM WM MaKCUMYM IBYMs
MIPU3HAKAMHU, U TOT/1A 3aKOHBI T€HETHKH OBbLIM OBl OTKPBHITHI.

OTOT PBIBOK B HAyKE COBEPIIII YEHICKHNA €CTECTBOMCIIBITATEIND, OJECTAIINN SKCIIEPUMEHTATOP
Horann I'perop Menaens, B 1865 r. onmyOauMKkoBaBIINi T€HUATBHBIN TPYA, B KOTOPOM H3JI0KHUIT
BBIBO/IBI HKCIEPUMEHTOB 110 BBISBICHHIO 3aKOHOB HACIENCTBEHHOCTH. CXEMy CBOMX OITBITOB
MeHie1b MOCTPOMII UMEHHO IyTEM YIPOUICHHUS 3aJ]aui, KOT/1a OH PELIMII CKPYITYJIE3HO CIIeAUTH 3a
MOBEICHUEM B CKpELIMBaHUIX CHayaja JIMIIb OJHOIO HACJIEIyeMOro MpH3HaKa, a 3aTeM — JIBYX.
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B pe3ynbrate OH J0Kazaj, Temepb YK€ OKOHYATENbHO, HaJWYMe HIIEMEHTAPHBIX €IMHUI]
HACJIE/ICTBEHHOCTH, 4YETKO OMNucaj IMpaBWia JIOMHUHUPOBAHUS, OTKPbUI KOJWYECTBEHHBIE
3aKOHOMEPHOCTH KOMOMHHMPOBAaHUS €AWHUIl HACIEJCTBEHHOCTH Y THUOpHUIOB M IpaBHia
pacuienieHus] HacleCTBEHHbIX TPU3HAKOB.

JlapBuH, crneoBaTeNbHO, MOT CaM JTH 3aKOHBl OTKPHITh (OH IPOJBHUHYJCS BIEpEl B
MMOHMMAaHHWU Ba)KHOCTHU BBISICHEHUS 3aKOHOB HACIIEIOBAaHMUs, K TOMY e MPOrpecc HayKu B TO BpeMs
ObUI CTOJNIb OUIYTHM, YTO CcJeJaHHOe MeHaeneM ObUI0 B MPHHLUIE JOCTYHHO JIIOOOMY
3ayMblBarolieMycst Haja npobiemamu HacienoBanus). Ho JlapBuH He ObUT SKCIIEPUMEHTATOPOM.
KoneuHo, oH MOr mpocTo MpOYECTh OMyOJIMKOBAHHBIA MeHaeneM TPyl Ha HEMELKOM S3bIKE,
OJIHAKO 3TOT0 TOKE HE MPOU3OILIO.

Bmecro storo JlapBuH mNpuHsUICS NPUAYMBIBATH TUNOTe3y (OH INPETEHIMO3HO Ha3BaJl €€
TEeOopuel) TMaHreHe3uca O TOM, KaK OCYILIECTBISIETCS Iepeaaya HacleICTBEHHBIX CBOMCTB
noromkam. OH JOmycTWI HaJuyue B JII0OOOW YacTH TeNa  «...0COOBIX, HE3aBUCHUMO
Pa3MHOXKAIOIIKUXCS U TMHUTAIOMIUXCS HACIEACTBEHHBIX KPYMHHOK — TE€MMYI, COOMpAIOUIXCs B
MOJIOBBIX MPOJIYKTaX, HO MOTYIIUX OBITh PACCHIMAHHBIMU U IO BCEMY TeIly... KaXKAash U3 KOTOPbIX
MO>KET BOCCTAHOBUThH B CIIEYIOIIEM TOKOJIEHUH Ty YaCTh, KOTOpPas Jaja UM Havajioy.

l'unorte3a »Ta ObUIa OTHIOAb HE OPUTHHAIBHOW: Ty K€ MJICI0 BBIIBUHYJ B CBOeW 36-TOMHOMU
«Hctopun npupoae» XKopx Jlyn Jleknepk broddon 3a cro ner no /lapsuna. MHorue KpymHbIe
yuY€HbI€, B UX YHUCIIE U T€, KTO MoMor JlapBUHY YKpPENHUThb CBON NMPUOPUTET B NMPOBO3IJIAIICHUU
ponu ectectBeHHOro otoopa B sBomonuu (I'ykep u Jlaitens), coBetoBamu JlapBuny
He MyOJIMKOBAaTh €ro «TEeOpHI0 MaHreHesnca». OH Ha ClIOBaxX COTrJallajcs ¢ HUMH, HO Ha Jeie
pelIMi He OTCTYMaTh OT CBOETO M BKJIIOYWJI COOTBETCTBYIOIIYIO TJIaBy B KHUTY «l3MeHeHus
KUBOTHBIX M PACTEHUU MO BIUSHHUEM OJOMAIIHUBAHUSY», ONMYyOJUKOBaHHYIO B 1868 r. (Tpems
rojaMu mno3xe Tpyna Menaens).

Jo xoHma cBoed >xu3HU JlapBUH coXxpaHssI yOeXKIEHHWE, YTO €ro TEOpUH TMaHTeHe3uca
YrOTOBaHO Beslukoe Oyayiee. XOTsS B MUChMaxX K TeM, OT Ybei MOMOIIU OH BCIO KH3HB 3aBHUCET
(JTaitemo, ['ykepy, ['excnu), OH KOKETIMBO Ha3bIBaJl A3TO CBOE JICTHINE «OMPOMETUYHMBOW U
HeZopaboTaHHOW TUIIOTE30i», TOBOPUI, YTO «3aHUMATHCA TAKUMU YMO3PEHHUSIMH — «UUCTEHIINN
B310p"» M obeman «mocrapaTsCsi yOeauTb ceOsi He rmedyaraTh» H3JI0KEHHE CBOCH «TCOPHUM»,
HO o0ellaHue 3TO OH BBHIMOJHATH HE COOMpANCS, a TONBKO KPUTUYECKMH 3amall ero BBICOKHX
npy3el crapaiics npuracutb. [pyrum agpecaraMm B 3TO K€ CaMO€ BpeMsl OH IUcall COBEPILEHHO
uHoe: «B roy0uHe nymiu s cuuTaro, 4TO B HEll 3aliokeHa Bejukas MUcTHHa» (mucekMo A. I'pero,
1867 r.), mm: «f mpeanodry ymepers, 4eM IepecTaTh 3alluiaTh OT HAaJOK CBOE OSIHOE TUTS»
(mucemo I'. Cnencepy, 1868 1.). Te ke HOTKHM 3BydYanu U Mo3xe: «B OTHOLIEHHM MaHTeHE3Hca 5
He co0uparoch cBOpauMBaTh 3HaMeH» (mucbMo A. Yomiecy, 1875r.); «MHe mpHILIOCH MHOTO
JIyMaTh [0 3TOMY BOIIPOCY, U 51 YOSKICH B €ro OO0JIBIIOM 3HAUEHUH, XOTSI IPUIIETCS J0JIOUTh TOJIBI,
nmoka (U3MOJOTH AOTYMKAIOT, YTO MOJIOBBIE OpraHbl JIMIIb COOMPAIOT BOCHPOU3BOIUTENLHBIC
aneMmeHTh» (mucbMo J[x. Pomdiincy, 1875 r.).

BecxBoCTy10 KOLIKY HeJb351 MOTYYUTh YIIPaKHEHUSIMU

B OonpmmHCTBE cilydyaeB MpH OOCYKIEHHH TUIOTE3bl TMaHreHesuca JlapBuHa NPUHATO
TOBOPHTH, YTO €€ aBTOP HE YIIEN JaJeKo OT CBOETO BPEMEHH, a, AeCKaTh, MEHIEb OTepe il CBOe
BpemMss Ha 35 71erT (HemapoM €ro 3akKOHbl JIEHCTBUTENIBHO IEPEOTKPbUIM 35 rogamMu IO3XKeE).
Ho MoHO cka3aTh M 1Mo-apyroMy: B MOHHUMaHWU MEXaHH3MOB HaclleOBaHUs NMpU3HAKOB JlapBuH
HE JIOpOC 70 CBOETO COBPEMEHHUKA MeHens.

A wMexnmy Tem Bompoc ATOT Obul s [lapBuHa BakHeWmmM. B mepBom wu3maHun
«HpOI/ICXO)KI[eHI/ISI BUJOB» OH HCXOAWJI H3 MPCANOCBUIKH, YTO HU3MCHCHHA Y KHUBBIX CYHICCTB
BO3HMKAIOT YaCTO M YTO OHM HEOIPECNICHHBI: HEKOTOPBIE HECYT KaKyIO-TO IIOJIb3Y OpPTaHHU3MY,
OCTAJIbHBIC — BPCIHbI WJIN Oecnone3nsl. OH CUuTall, 4YTO B OTHOIICHUHU ITOJIC3HBIX IPU3HAKOB BCC
SCHO — OHHM B OCHOBHOM HacieayloTcs. «Bcskoe wn3MeHeHHe, Kak OBl OHO HH OBLIO
HE3HAYUTCJIBHO, U OT KaKHUX OBI IMPUYIUH OHO HH 3aBHCCII0, €CJIM OHO CKOHLKO-HI/I6YI[L BBI'OAHO
U 0cOOM KaKoro-nmbo BUAA — BCSKOE TaKOE M3MEHEHHE OYIEeT CIOCOOCTBOBATH COXPAHEHHIO
0cOo0M U OOJIBIICIO YAaCThIO EPENACTCS IOTOMCTBY», — IHUCAJI OH.
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OH cuuTan, 4T0 B cCaMOM M3MEHYMBOCTH HE COAECPKUTCS NPEIONPEACIEHHOCTH, U3HAYAIbHON
MOJIb3bl. B ATOM IyHKTE OH BHUJEN KOPEHHOE OTJIWYME CBOMX B3IUISIOB OT JIAMAPKOBCKHUX.
Hukakoro «BHYTPEHHErO CTPEMIIEHHS K COBEPIICHCTBY», HHMKAKOI'O BIJIO)KEHHOI'O B JKHUBBIE
CyLIECTBA CBOMCTBA NPEIONPENEICHHOCTH B «YIYYIICHHH BCIEIACTBUE MENJIECHHOIO XOTCHHUS»
HE CYILECTBYET (CJIOBa «MEIJICHHOE XOTEHHE» MPUHAIIeKaIN camoMy JlapBuny).

OpnHako, HECMOTpPS Ha IEMOHCTPATUBHOE OTBEPraHUE JIAMAPKOBCKOTO MOCTyIarTa, JlapBuH, Kak
MOKa3bIBaET NMPUBECHHAS BBIIIE LUTATAa O HACIEIOBAHUU «BCSIKOI'O M3MEHEHUs, KaKk Obl OHO HU
OBLIIO HE3HAUUTEIBHO, U OT KaKUX Obl MPUYMH OHO HU 3aBHCEJIO», JUIIb Obl OHO «OBLJIO BHITOJHO
Ui 0COOM Kakoro-nubo BHIa», ObUI Jake B TOT HAaYaJbHBIH MOMEHT HE CIMIIKOM JajeK OT
Jlamapka. OH Taxke IMPUIKMCHIBAJI OPraHU3MaM BIIOKEHHYIO B HUX (TO €CTh IPEONPEEIEHHYIO)
CHOCOOHOCTh COXPAHATh B HACJIECJCTBEHHOW OCHOBE JIIOOBIE MOJe3HbIEe YKIOHeHUs. ['umoresa o
reMMyJiaX, BOCIPUHUMAOIIUX MOJI€3HbIE CTUMYJIBL, CYIECTBa Jesa He MeHsta. Hu ogHoro ¢akxra
B TOJIB3Y CBOEH rumote3sl y JlapBuHa He OBUIO, U B 3TOM cMbIciie JIamapk ¢ ero «ymnpaxHeHueM
OpraHoB» ObUT HUUYTh HE ciaadee B apryMeHTaluy, 4eM JlapBuH.

OTka3aBIIMCh OT JIAMapKOBCKOT'O HaclieOBaHHs OJIaronpuoOpeTeHHBIX MpU3HAKOB, JlapBUH
HUYEro PeajbHOro B3aMEH HE MPEeUIOKWI, a MPOCTO 000IleN BOMPOC O TOM, YTO, KaKk M Korja
HacIlleyeTCs, pas3/lelIuB BO3MOXHYIO W3MEHYMBOCTb Ha JBa Tuma. llepBwlli — omnpenesieHHO
OJaronpusATHBIE U3MEHEHUs, KOTOPBIX CKaXIET» OPraHu3M M KOTOpPbIE SBISIOTCS pPe3yJbTaToOM
MpsIMOTO OTBETa Ha JCHCTBHE Cpenbl (Takoe HacleOBaHME OH oTpuuai). Bropoil Tunm —
HEOIPECIICHHbIE U3MEHEHHs, KOTOPbIE MOTYT BO3HMKAaTh M HE IIOJ NPSIMBIM BIIMSHUEM BHEUIHEU
cpelbl (OHM HaclenyloTcs). B 3TOM NyHKTE OH BHUAEN TJIaBHOE OTJIMYME CBOEH JTOKTPUHBI OT
B3MI1710B Jlamapka, OTHOCUMBIX UM K OIIMOOYHBIM.

Ho nouemy nepBble U3MEHEHHS HE HACIEAYIOTCS, a BTOpblE BO3HUKAIOT M Hacieayrorca? Uro
co0oii BOOOIIIE MPEICTABIAIOT HAC/IEACTBEHHBIE CTPYKTYPhI M KaK OHM MepelatoTCsi HOTOMKaM, OH
cebe He mpencTasisul. Ha3BaB X reMmyniaMu, OH HU Ha HOTY HE NMPHOIM3MICS K TIOHUMAaHUIO MX
npupobl. UHTYUTUBHO OH, BO3MOXKHO, J10TaJIbIBAJICA, YTO, CKOJIBKO HM OTPYOail XBOCTBI KOILIKaM,
9TOOBI T€, MphITas ¢ KOMOJOB, HE COMBaNM BEKBYICKHX CTAaTyITOK, NMPHUILION OT OECXBOCTBIX
KOTOB M KOIIEK BCE PABHO OyJIET ¢ XBOCTAMH.

«Kommap /[xeHkuna»

EnunctBennoe Y6C)KJICHI/IC, KOTOpPOC I[apBI/IH pasaeisin  C OOJIBIIMHCTBOM  CBOHUX

COBPEMEHHUKOB — 3TO TO, YTO Mepc€aada HACICACTBCHHOCTH CPOAHH CIUAHUIO KHUJIKOCTH,
CKaXXCM, KpOBHU. KpOBB MaTCpu-pCKOPAUCTKH CIIMBACTCA C KPOBBIO OOBIYHOT! 0, HHYEM
HC BBIACIIOMICTOCA OTHOAa — MW IO0JYYa€TCsa IIOJYKPOBKA. A ecmm HACHTUYHBIC OPraHU3MBbI

(pomnble OpaT W cecTpa) MAIOT MOTOMCTBO, TO MOTOMCTBO 3TO OYIET «YHCTBIX KpOBei» (KX
HAa30BYT MO3XKE YUCTON «TUHUCH).

JlapBHH IOJIHOCTBIO NMPUAEPKUBAJICS 3TUX B3IVIAIOB, IOATOMY HAa HErO0 TaK COKPYLIMTEIBHO
MOJICCTBOBAJIa KPUTHKA, BbICKa3aHHas B HIoHE 1867 r. nwxxenepom diaeMuHroMm J[KEHKUHOM B
xypHaie «CesepHoe bputanckoe o6o3peHue». J>KEHKMH ObUT KPYMHEHIINM CIIEIUATUCTOM II0
JNEKTPUYECTBY, DJIEKTPUUECKUM CETAM, IMPHU €ro JUYHOM Y4YacTUU OBUIM MPOJIOKEHbI Kabenu B
EBpone, B HOxHoit u CeBepHOil AMepHKe, OH CUMTAETCsA OTIOM Teinerpada, BCIO KHU3Hb ObLI
OmmkalmuM ApyroM YwuibsiMa TomcoHa, mo3gHee cTaBiiero JiopaoM KenbBuHBIM. 3a ToxI 10
MyOJIMKAalMU CBOEW pa3rpOMHOI CTaThU O TJABHOM IPHHLMUIE, MPUMEHEHHOM JlapBHHBIM st
000CHOBaHHS €CTECTBEHHOro oTOopa, JIKeHKMH cTan mpodeccopoM HHKEHEPHOM IIKOJbBI
Jlongonckoro YauBepcurerckoro Komremxka. Cpoedl  OjecTsie HanuCaHHOW — CTaThew,
HE coJieprKalliel HU OJTHOTO JIUIIIHETO clioBa, JPKEHKHH, KaK CYUTAIOCh, OJJHUM yIapoM MOApyOus
0JT KOPEHb JTAPBUHOBCKOE OOBSICHEHUE HACIICAOBAHUS MTOJIE3HBIX YKIOHCHHH.

Honyctum, JlapBuH mpaB, 00bAcHAN JI)KEHKHH, M €CTh HEONpeJeeHHas H3MEHYHBOCTH,
Omaromapst KOTOPOH KaKOW-TO OJWHOYHBIN OpraHW3M IMPHOOpEN MOJEe3HOE IS HEro YKJIOHEHHE
(00s13aTeIbHO ONMHOYHBIN, MHAa4Ye 3TO — MAacCOBOE JIAMAapKOBCKOE HM3MEHEHHE MO BIUSHUEM
cpensl). Ho ckpemmBaThCst 3TOT CYACTIIMBYMK OyHeT C OOBIYHON OCOOBIO. 3HAUWT, MPOU3OMAET
pa30aBlieHHE «KPOBEI» — TMpPHU3HAK Yy MOTOMCTBA COXPAHHUT TOJBKO TOJOBHHY IIOJIE3HOTO
YKJIOHEHUs. B cienyromeM MoKoJIeHUH OT HEro OCTAHETCS YETBEPTUHKA, 3aT€M — BOCBMYILKA U
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T. 1. B pe3ynpTare BMECTO »5BOJIOLMHM MPOU3OMAET pAacCAChIBAHUE TIOJIE3HBIX YKIOHEHUH
([xeHKHH ynoTpeOsUT TEpMUH SWamping «3aboauMBaHue)» WM 3acachlBAHUEC HEM3MEHHBIMU
HACJIEICTBEHHBIMU [TOTEHLIUSIMUA N3MEHEHHOM MTOTEHIIUN).

Kpurtuka npocgeccopa-nnxenepa Bbi3ana y JlapBuHa yyBcTBa, KOTOPbIE OH Ha3bIBaJl HE MHAYE,
kak «kommap Jlxenkuna». Kak npusnan JlapBuH B OJHOM M3 IHCEM, BEPHOCTb PACCYKIEHUI
OIIMOHEHTAa, «€ABa JIM MOXET ObITh MOJBEprHyra comMHeHuio». B muceme I'ykepy ot 7 aBrycra
1860 r. lapBuH Hanucan: «3HaeTte, 1 HOYYBCTBOBAJ ce0s OUeHb MPUHIDKCHHBIM, 3aKOHYHB YTCHHE
CTaTbU».

B KoHIle KOHIIOB, TIOCJIE JOJTUX Pa3MbIIUICHUH, OH YBUAEN TOJBKO OJMH CIIOCOO OTBETa Ha
KpUTHKY: TIPHU3HATH, YTO CPela BIUAET NPAMO Ha HACIEICTBEHHOCTh M TEM CAMBIM BEIET K
M3MEHEHHIO Ccpa3y OOJBIIOro 4Yucia ocoOei, OOUTAIOMMX B HOBBIX YCIOBUSAX. TOJNBKO B 3TOM
Cllydae «paccachlBaHUs» HOBBIX NPU3HAKOB HE JIOJDKHO OBUIO MPOMCXOAMTH. Takoe NpHU3HAHUE
pOJIM MacCOBOTO MPSIMOIO BIMSIHMSI CPEbl B MPOIPECCUBHOM 3BOJIIOIMM O3HAYaj0 peLlarollee
cOommkenue ¢ nosuuueil Jlamapka ¥ npusHaHWE NMPUHLMIA HAaclel0BaHUs OJIaronproOpeTEeHHBIX
MIPU3HAKOB.

CornacuBiuCh € JIOBOJAMH, COJEPKABIIMMHMCSA B  pa3rpoMHOl  cTaThe JIKeHKuHa
OTHOCHUTEJILHO JapBUHOBCKOTO MEXaHM3Ma Haclle[JOBaHMs MOJIE3HBIX MPU3HAKOB, J[apBUH pemni
BHECTH MWCIIPABICHHUS B OYEPENHOE, IATOE, a 3aTEM M IIECTOE M3JaHUs KHUTU. «..MHe Tak
IpycTHO, — mHcan oH [ 'ykepy, — HO Mosi paboTa BeJleT MeHsI K HECKOJIbKO OOJIbIIeMY IPU3HAHUIO
IOpsSIMOT0 BO3JEHCTBUS CO CTOPOHBI u3nueckux yciaoBuid. HaBepHoe, s moToMy ’kajero 00 3ToM,
YTO OHO YMEHBUIAET CJIaBy ECTECTBEHHOI'O OTOOpay.

A Mexay TeM cnacuTesbHBIM BbIxoa ais JlapBuHa yke cymiectBoBai. I'perop Menaens 3a
HECKOJIBKO JIET JI0 3TOro JO0Ka3all, YTO HACJIEJCTBEHHBIE CTPYKTYpbl HM C Y€M HE CIUBAIOTCA,
a COXpaHAIOT CBOK CTPYKTYpy HeusMeHHOW. Ecim enuHmna, orBedawromas 3a nepenady
HACJIEICTBEHHOCTH (II03KE €€ Ha3BaJM I€HOM), U3MEHEHA, U B pe3yJbTaTe KOHTPOJIUPYEMBIH €ro
npu3Hak  (opMmupyeTrcs IO0-HOBOMY, TO BCE€ IIOTOMKH 3TOTO TIEpBOrO  HACIEICTBEHHO
W3MEHMBILEroCs OpraHu3Ma OyIqyT HECTH Takol e HoBbIM mnpusHak. «Kommap JxeHkuHa»,
NOMOPTUBIIMN TaK MHOrO KpoBHW JlapBUHY, pacceuBaliCs IOJHOCTBIO, U JBOJIIOLIMOHHAS TEOPHS
npuobperana 3akoHueHHYI0 (hopmy. Ho JlapBun He 3Han padoTy MeHpens, a caM /10 €ro BBIBOJOB
HE Io0AyMaJICs.

BUOJIOTHYECKHUE @AKTbHI, KOTOPBIE CJUIEAYET 3HATDH
COBPEMEHHOMY YEJIOBEKY, IPETEHAYIOLLIEMY UMEHOBATLCS
HOMO SAPIENS

Haiimapk E., dokmoa 6uonozuueckux nayx, 6eoyuiuit Hayunwlii COmpyoOHuK

Ianeonmonozuueckozo uncmumyma PAH.

«Tpouuxuii BapuanT» Nel8(87), 13 censaopsa 2011 r.

CoBpeMEHHOMY OHOJIOTY YPE3BBIYAHO TPYTHO BBIICIUTHh KAaKHE-TO TJIABHBIC OMOJIOTHUYECKUE
(akThl, CIUIIKOM YX MHOTO B 3TOH HayKe 4YacTei, HOpoi HACTOJIBKO OOOCOOJIEHHBIX, YTO JBA
OuoJsiora, TPEACTABISIIONIMX pPa3HbIEe HANpaBICHUS, C TPYAOM T[OHHMAIOT JApYyr Jpyra.
MonekynspHoMy OHOJIOTY WM T€HETHKY MPHUACTCS JOJTO BTOJKOBBIBATH, B UEM CYTh JKapPKUX
CIIOPOB HEUTPAJIMCTOB M KIACCHKOB B OKOJIOTHH, 300J0T C TPYAOM MPOAEPETCS CKBO3b
HAaWMEHOBAHWSI BUPYCHBIX OCIKOB M MOOWJIBHBIX AJIEMEHTOB; OOTAHUKY K€, YCBOUBIIEMY a30yKy
copo(UTOB M TaMeTo(HUTOB, HENETKO OyIeT BOCHPUHATH XUTPOYMHBICE MEXaHH3MBl Pa3BUTHS
JSATyIIaubuX YMOPHUOHOB.

OnHako Bc€ ke 4YTO-TO OOBEAMHSET BCE OTH pa3lIMYHbIC, TENEpPh JajeKo pa3olleanInecs
JTUCIUIUIMHBI, 9TO-TO 3aCTaBJISICT MHUCATh B aHKETaX «OHOJOrY», a He OOTaHWK, dYMOPUOJIOT WIH
IIUTOJIOT. BHOJNOTHsSI — HayKka O KHMBOM, IO3TOMY 0a30Bble MPUHIMIIBI JUUISI BCEX JAMCIUIUINH
JTOJIKHBI OBITh €IUHBI, TIOHATHBI U 0053aTeIbHBI. XOTEIOCH ObI, YTOOBI UX YCBOWJIU BCE CKOJBKO-

142


http://elementy.ru/lib/431406

HUOY/b pa3yMHbIE JIIOJM, BHE 3aBUCUMOCTH OT BO3pacTa, BEPOHMCIIOBEJAHUS, MOJIUTHYECKUX U
HAIlMOHAJIBHBIX YOXXIEHUIN, MUPOBO33PEHMSI U KBAIM(UKAIIMY UX IIKOJIBHOTO YYUTENsI OMOJIOTHUH.

1. JKuszHp [0CTOBEpHO H3BECTHAa TOJBKO Ha 3emJje, B 3TOM CMBICIE SIBICHUE KU3HH
yHUKaJdpHO. C 3TUM CBf3aHbl U TPYIHOCTH B ONPENEICHUU IOHATUS <«KHM3Hb». Ham paszym
YCTPOEH TaKuM 00pa3oM, YTO ONpeAeSiCHHE aeTcs Yepe3 CIMYeHHEe 00bEKTOB, IIyTEM BbIJICICHUS
oOumiero u paznuyHoro. JKu3Hb TakuM MaHEpOM He ONpeNeiuTb. B CBA3M € 3TUM MHOTHE
OTIpeIeIeHUs KU3HU HOCAT (punocodckuii (B caMOM IJIOXOM TOJIKOBaHHMU 3TOTO CJIOBA) XapakTep.
Ceiiyac ydeHble MPUJIAraloT KOJIOCCAJIbHBIE YCHUJIUS, YTOOBI HAWTH KW3Hb HA JPYTUX IUJIaHETax.
Ho moka 4To 3TO THUIOTE3Bl M B M3BECTHOM cMbicie (antasmu. Ecnm TakoBas HaWmeTcs, TO
oTIpe/ieNIeHUE KU3HH CTaHEeT 0oJiee SICHBIM.

2. Bcé xuBOo€ COCTOMT M3 KIETOK. JTO OCHOBHOHM MOCTYNAT KJICTOYHOH TEOPHUH, KOTOpAs
OKOHYATENIbHO chopMupoBaack K KoHITy XIX Beka. Ee cocTaBHBIE YacTH KaKyTCSl OUEBHIHBIMU
BCE KMBOE MMEET KJIETOYHOE CTPOCHUE, KIETKH €IMHOOOPa3HBI M0 CBOEH KOHCTPYKIIMU U COCTOST
U3 CXOXHUX 4YacTel, HOBBIE KJIETKHM MOJIy4aloTCs MyTeM JeJIeHUs IpeauiecTBeHHUKOB. B XIX —
Hayajle XX BEKa IOJIOKEHUS KJIETOYHOW TEOPUM HCHBITBIBAINCH HAa IPOYHOCTh; HAIpUMEDP,
npejyiarajgach BEpCHs, YTO KJIeTKa coOupaeTcsi 3 0co00M 3apoblieBoi mia3Mbl. Ho Bpems BKyme
C MHTEHCUBHBIMM HCCJIEIOBAaHUSMU M HAy4YHbIMM JUCKYCCHSIMHM, IIOPOM IOJIUTUYECKU
OKpallIeHHBbIMH, [T0KA3aJ0 HECOCTOSATEIbHOCTh COMHEHMI: BCE KUBOE COCTOUT U3 KieToK. Kpome
BUPYCOB, KOTOPBHIX OOBIYHO HE CUUTAIOT KUBBIMHU.

3. Pa3BuTHEe MHOTrOKJIETOYHOTO OpraHM3Ma HAYMHAETCA C OJHOM KJIETKH. 3apojbllieBas
KJIETKa COJIEPKUT BCIO HEOOXOAMMYIO MH(POPMAIHIO I MOCTPOCHHS CIOXHO YCTPOEHHOTO Tela
MHOTOKJIETOYHOTO. MH(popmanus o pa3BUTHH HE SBISETCS JKECTKO 3aKpEIyICHHOW CXEMOM,
3alMCaHHON MO MMyHKTUKAaM B CTPOTOM MOpAJIKE. DTO CKOpee MOCTENEHHOE MOIIaroBoe U3MEHEHHUE
BHYTPEHHEHN Cpejpl, KOTOPOE BKJIKOYAET M BBIKIKOYAET ONpPEACNICHHBIE 3Tanbl OHTOoreHesza. Her
KECTKOM MporpaMMbl —  €CTb  pearMpoBaHUE CUCTEMbl Ha  JIOKAJbHbIE H3MEHEHUs
OMOXMMHYECKOTO COAEpkKaHMs. B TaHHOM yTBEpXKICHUU COACPKHUTCS TJIaBHOE OTIHYUE
MIOCTPOEHHUS )KUBOTO TeJIa OT KOHCTPYUPOBAHUS CII0)KHOTO MEXaHU3MA.

4. HacnenctBenHas wundopmamus o >XuBOM 3akomaupoBaHa B Mousekyrnax JIHK u PHK,
COCTOSIIMX W3 LENOYEK HYKJICOTUIOB. Y 3E€MHBIX OpraHu3MOB B LEMOYKAX MOJIEKYI
HACJIEICTBEHHOCTH 4YepeayeTcsi Bcero ueTbipe Hykineotuaa (B moiekynax JHK u PHK Tpum
HYKJIEOTH/Ia OJMHAKOBBI, OJIUH OTJINYaeTcs1). B coBpeMeHHOM 001IecTBE LIUPKYJIUPYET MHOXKECTBO
M3MBIIUIEHUH Ha TeMy croco0a mepenadyd HacjieICTBEHHOW HH(OpMaIiu: BOJHOBBIE TEOPUH,
CBEpXpa3yM KOJUIEKTHBOB, a TakXke 00Jiee N30IIPEHHbIE TUIOTE3bl O BHET€HETUYECKUX aJlalTalusIX
BUJIOB U Opranu3MoB. C Kax10i U3 HUX NPUXOIUTCS pa3doupaTbes NpodhecCHOHAIBHBIM OHOI0raM
WIM TCUXUATpaM, HO, Kak Obl TO HM ObUIO, HM OJHA U3 HUX HE UMeeT (HAKTUYECKOrOo
MIOATBEPKICHUS.

5. VYHuBepcalbHOCTb HacleAcTBeHHOro koxa. WMudopmanms, 3amucannas B JIHK,
peanusyercsi B BUJE KOHKPETHBIX O€JKOB, pa3iMyHbIX MO (QYHKIMAM U CTpyKType. MIMeHHO 3Th
paznuuus B KOHEYHOM MWTOI€ M ONPENENSIOT CHEeHU(UYHOCTh Ka)XJA0ro BHUJA U KaxXa0ro
opranuzMa. Ho mpu 3TOoM 3amuch MHGOpPMALMU OCYLIECTBISETCS €AMHOOOpa3HO y Bcex 0e3
WCKJIIOYEHUS] OPraHU3MOB — C TMOMOUIbIO TPUILIETOB HYKJIeoTHI0B. Kaxnpiii Habop u3 Tpex
HYKJICOTU/IOB COOTBETCTBYET OJHOW KOHKPETHOH aMHMHOKHCIOTE. Y JI000ro opraHusma
KOHKPETHBI TPHUIUIET 0003HaUYaeT KOHKPETHYI0 aMHUHOKHCIOTY. YHHUBEPCAIbHOCTh TPUILIETHOTO
KOJa JUISL BCEX JKUBBIX CYIIECTB — OT OaKTEpUil 0 CHHUX KUTOB (C MHHHUMAJIbHBIMHM YaCTHBIMU
OTKJIOHEHUSIMH ) CBUJIETEJIBCTBYET O €IMHOM MPOUCXOKIEHUU BCEIl 3¢ MHOM KU3HU.

6. Bce xuBble cyllecTBa Ha IUJaHETE TaK WJIM HHAYe B3aUMOCBs3aHbl. Taike uX
CYIIIECTBOBAHHUE YBSA3aHO C TJIOOAIBHBIMH KPYrOBOPOTaMHU BOJIbI, yriiepona, a3zoTa, ¢ocdopa u
JIPYTUX BAXKHBIX JUISL JKU3HU 3iIeMeHTOB. OIMH BUJA MOXXET CIYXUTh NHIIEH, cyOcTpaToM,
KOHKYPEHTOM HJIM HEOOXOAMMBIM JOMOTHEHUEM (CHMOUOHTOM) JIJIsi MHOTHX JApyrux. Bce onn Tak
WIM WHAYe CTPOSAT CBOE CYLIECTBOBAHME B 3aBUCHMOCTH OT IPHUCYTCTBHUSI KOCHBIX 3JIEMEHTOB
IJIAHEThI, MEHASI UX COCTAaB U KOHUEHTpauuu. K1U3Hb OpraHu3yeT MNo-CBOEMY IOTOKH BEIECTBA U
sHepruu. Kucnopomnas armocdepa — 3TO MNPOAYKT IKUIHEACATEIBHOCTH (HOTOCHHTETHKOB,
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HEKOTOpble THUraHTCKUE pYyJHBIE MECTOPOXKIEHUS SBISIOTCS pPe3ylIbTaTOM OaKTepHaIbHON
aKTUBHOCTH; OakTepuasibHasg (Jopa peryiupyer IOTOKM Cepbl M3 TIyOMHHBIX CIIOEB Ha
MOBEPXHOCTh, aHAIPOOHAsE MUKPO(IIOpa MOYB OTBEYAET 32 (PMKCAIUIO MOJEKYJISIPHOTO a30Ta U
T. 1.

7. Ham mup u3ymMHTEIbHO MHOr00Opa3eH. DTO ero HempeMeHHOe, 0053aTeIbHOE CBOICTBO,
KOTOpoe 00ecreynBaeT MOMEXOYCTOWYUBOCTh B YCIOBUSAX IMOCTOSHHO U3MEHSIOUINXCS YCIOBUU.
Pa3zButue XMBOTO B IIEJIOM CIIOCOOCTBYET (POPMHUPOBAHUIO U IMOAJCPNKAHUIO Pa3HOOOpa3usi Ha
AI00BIX  YpOBHSIX opraHu3anuu. Tak, yCTOHYMBOCTh MOMYJALMNA 3aBUCUT OT YpPOBHS
nonumopdusma reHopona. Eciau oH HU30K, TO CTOUT HOMYJISIMU MONACTh B HEOIAronpHusTHBIC
YCIIOBHsSI, OHA MCUE3HEeT, TaK KaK He HallleTcs 3alacHbIX BapHaHTOB. YesoBeueckas 3alura OT
MUPHAZ0B 0OJE3HETBOPHBIX OaKTepHii 0OecreurnBaeTCsl KOJIOCCAIbHOW BapHaOeIbHOCTRIO Halllei
MMMYHHOUH CHCTEMBI, 3TO YaCTHBIM CITydail B3aMMOCBSI3H YCTOWYMBOCTH C pasHOOOpa3ueM. BaxkHo
MOHMMaTh M OOpaTHOE: HU3KOE pPa3HooOpa3ue BeAET K IMoTepe ycToumBocTH. YenoBeueckas
JESATEIbHOCTh 110 OTHOILEHHWIO K MPHPOJIE OAHOHANPABIEHHO CHHXKAeT pa3sHooOpaszue, MOHMKas
YCTOMYMBOCTH OMOJIOTHYECKUX CUCTEM.

8. DOBomonus — 3T0 (akT. 3a MONTOpPa BEKA UCCIEA0BAHMS UCTOPUUIECKOTO PA3BUTHS KU3HU
HaJICOHTOJIOTH cOOpasii 6€CYUCICHHOE KOINYECTBO (PAKTHUECKUX JAHHBIX, CBUJICTEIbCTBYIOIIUX O
IIOCTETIEHHOM, XOTs U HEPaBHOMEPHOM, Pa3BUTHUM KU3HU Ha Haieil ruiaHete. Temeps B 0OILyrO
KOIIWJIKY 3BOJIOLMOHHBIX JJOKA3aTeIbCTB JOOABUIICS U3PSIHBIM BKIIAJ, MOJIYYEHHBIH OT F€HETHUKU
U MoJieKynsapHoi 6nonoruu. Kak u mobast Hayka, 3BOIIOLIMOHHOE YUEHHE TPaHC(HOPMHUPYETCS O
BJIIMSIHUEM HOBBIX (DAKTOB, YTOUHSIOTCS ONPEEIICHUs], TOHUMAIOTCSI OTPAaHUYEHUS TE€X WM WHBIX
NoKTpuH. Ho Bce OHM He BIMAIOT HA OCHOBHOE YTBEPKACHUE: IBOIIOIMS — JOKa3aHHOE CBOWCTBO
3€MHOM JKU3HH, @ BOBCE HE TEOPETUUECKUE U3MBILUIEHNS XUTPOYMHBIX OHOJIOTOB.

9. MHcropuueckoe pa3BUTHE BHUAOB (KaK THUIIOJOTHYECKUX, TaK M (PUIOT€HETUUYECKHX)
MPOJBUTAETCS JIBYMsI PAaBHOIIPaBHBIMU MarucTpajJbHBIMU MapHIpyTaMu: KOHKypeHTHas 60pr0a u
Koonepanus. buojornueckue MHHOBAIMM MOTYT IPHOOPETAaThCS KaK B XOJ€ IOCTENEHHOI'O
BBITECHEHUS MEHEe MPUCIOCOOIEHHBIX 00see MPUCIIOCOOICHHBIMH, TaK U 32 CUET KOOIepaluu —
Oo0BbEeIMHEHNsT TOJE3HBIX MNPUCHOCOOTeHUH, oO0JafaTeNsiMU KOTOPBIX  SIBISIIOTCS  pa3HbIe
opranusMbl. JlaHHO€ yTBEp)KIEHHE HMEET M MHPOBO33PEHUECKYIO0 CHIIY: Ha PAaHHUX 3Tamax
OOCYXJIEHUSI IBOJIIOLMOHHBIX 3HAHUM KOHKYPEHILMs aOCOMIOTU3MpOBajach, OHOJIOIMUYECKU
OIpaB/bIBAsI «3BEPUHOE» MPABO CHIIBHEHUIINX. YpaBHOBEIIMBAsI KOHKYPEHIUIO KOOMepaueil, Mbl
npuoOpeTaeM ryMaHHYIO aJIbTepHATHBY — MPaBO TOBAPHILEH.

10. Yenoek (Bua YenoBek pa3yMHBIH, a He Maidbuuk lleTs, y KOTOpOTO HMMEIOTCS Tama C
MaMoM, O0aOymIKM, AEQYIIKHM MW Kydya JPYI'MX YEJIOBEUYECKUX POJCTBEHHUKOB) HPOM3OLIEN OT
00e3bsiH (HE COBPEMEHHBIX, a APEBHUX, BbIMepIINX). COBpEeMEHHbIE aHTPOIIOJIOTH BOIOIOT JIPYT C
JIpyroM BOBCE HE IO TOBOJY A3TOro OeccropHoro akra, a u3-3a JAeTajell YeIoBEeYeCKOU
sBosonMu. Kakue 13 nckomaembIx MpeakoB Hanbosee OJIM3KU K YeJIOBEKY, /i€ U KaK MOSBHIIOCHh
MPSIMOXOKJEHUE, KAKUE OTHOLICHMS CIOKWINCH y 4YEJIOBEKAa Pa3yMHOIO0 M HEaHIEPTalblIEB,
BBIMEPIIUX POJUYEH HAIIEro BHUJA, KAKUE YEePThl IICUXUKHU YHACIEAOBaHbI OT KUBOTHBIX. Ceituac
JUIsL  apryMEHTUPOBAaHHBIX JHUCKYCCHUH IOSBWJIMCH MOIIHBIE MAacCHBBl HOBBIX JIaHHBIX —
pe3yJIbTaTOB MHTEHCHUBHBIX PACKOIOK, HCCIEJOBAHMI MO3ra M TEHOMOB. B Takux yclaoBHsX
OTpHLIATh MPOUCXOXKICHHE YEJIOBEKa OT 00€3bsiH — 3HAYMT, CHJETh B IMYCTOM IPOCTPAHCTBE C
KPENKO 3aXMYpPEHHBIMH IJla3aMH, 3aTKHYTBIMU YIIAMH, MBICIEHHO IIOBTOpss OECKOHEUHYIO
MaHTpy « monoben bory...»

KoMMmyHuKanys )XUBOTHBIX: OT CTUMYJIa K CHMBOJIY

KOMMYHHUKAIIUA ’KUBOTHBIX: OT CTUMYJIA K CUMBO.JIY.

®puaman B. C., kanoudam oOuonozuueckux HayK, 0Ouo0a02u4ecKuil
gaxyromem

144



MTI'Y um. M. B. Jlomonocosa

«Xumus u xu3Hb» Nel(, 11, 12, 2009

Yacts 1

Bom po3zosuviii kycm

Jlecko Hanucams ysemol

Jlucmuvs mpyonee.

Cuku Macaoka

HaydHoe ucciienoBanne KOMMYHUKAIIUK KUBOTHBIX TPEOyeT CBOOOIBI OT CYyOBEKTHBU3MA U
aHTporioMopdu3Ma B ONMHCAHMM M B OOBSCHEHWHU TMOBeAcHUS. VcciemoBaTellb HE JOIDKEH
rajgaTh, NyCTh JdaXke YOEAUTEIBHO, YTO HMMEHHO JHBOTHOE XOYET BBHIPA3UTh JaHHOMN
JIEMOHCTpaIel, KakoBbl €ro mnoOyxjaeHus u T. 1. llodromy omnucaHue mNOBEACHUS, €ro
paszieneHne Ha DJJIEMEHTHI, MPOBEPKY HAJIMYMS y HHUX CUTHAIBHOW (YHKIIUA HYXHO
MIPOU3BOJUTE C TOU K€ OOBEKTUBHOCTHIO, C KAKON CHEIHAIUCT IO CPABHUTEIHLHOW aHATOMUU
BBIZIETSIET MOp(OCTpyKTyphl. BepHo u oOpaTHOE: TOJBKO BBIJICTUB  YCTOMYHMBBIC
MOBEICHUECKHE TIATTEPHBI, MOKHO 3aTEM HCCIIEIOBATh UX BO3MOXKHBIE (DYHKIIUU, B TOM YHCIIE
U curHasibHbIC. [Ipexie uem nepeiTy K npumMepaM, HATOMHUM OCHOBHBIE MOHSITHUS.

«CHUrHATBHOCTBY» M «3HAKOBOCTB)» IEMOHCTPALMIA: HCTOPUS HIeH

HcTopus uccnenoBaHusi CUTHAJIOB U MEXAHW3MOB KOMMYHHUKAIIMH )KUBOTHBIX TECHO CBSA3aHA
C UCTOpPHEH CpaBHUTENIBbHON 3TosorvH. B oTiiMume oT Apyrux NOBENEHYECKUX IHUCLUILUIMH
(300TCHXOJIOTHH, CPABHUTENLHON TICHUXOJIOTHH, (PU3NOJIOTHH BBICIICH HEPBHOU AESTEIBHOCTN),
CpaBHHUTEJIbHAS 3TOJIOTHS, BO-TIEPBBIX, AHAIU3UPYET UMEHHO BUAOCHEIM(PUIECKOE TTOBEICHUE,
TO €CTh CaMbI€ KECTKHE, CTEPEOTUIIHBIE, YeTKO AU(PepeHIIMPOBAHHBIC HIEMEHTHI MOCIIEIHETO,
BO-BTOPBIX, KJIAJAET «MOPPOIOTUYECKUI» MOAXO0/ K MOBEACHUIO B OCHOBY CBOETO METO/IA.

[epBbiMu 31ech Obun yuutenss Konpana JlopeHma — HeMENKHil OpHHUTOIIOT, CO3/1aTellb
aTosiorudeckoro Meroga Ockap XeWHPOT W AHTIIMHUCKHA OHOJIOT-3BONIONMOHUCT JIKymnuaH
Xakciu (Jlopenny craxupoBaics y Hero B 1920-e roasl). OHM TOMBITATUCH BBIICIUTH B
W3MEHYMBOM TOBEJCHUH BO30YKJEHHOTO >KUBOTHOTO (BO BpeMs CEKCYAJIbHBIX WIH
arpecCUBHBIX B3aMMOJACWCTBHI) 3JIEMEHTBI, KOTOpPBIE ObUTH OBI CTOJIb )K€ YETKHU, TUCKPETHBI U
XapaKTepHBI Ul BUAA, Kak MOPGOCTPYKTYphI. JIOpEHIl Jerko BOCHPUHSAI 3TU UIEH; HEAapOM
€ro MepBbIM HaydyHbIM pyKoBoguteraem Obu1 DepauHann XoXmITETTEp, CHEHUAIUCT IO
CPaBHHUTEIBHOW U CHCTEMaTHYEeCKOW MOP(MOJIOTHH, a TaKkKe CPaBHUTEIBHON SMOpPHUONIOrHH
[103BOHOYHBIX.

Ockap XeWHpPOT BBeN TNPEJACTABICHHE O 3HAUYMMBIX DJJIEMEHTaX MOBEICHUS —
JEMOHCTpalMsIX M pUTyaldaX KakK CHEHU(PUUYECKUX CTPYKTYpax, BBIIEISEMBIX B IIOTOKE
JESTENBHOCTH KUBOTHBIX, CYIIECTBEHHBIX Ui YYACTHHUKOB B3aUMOJICHCTBUS M JOMYCKAIOLIUX
«Mopdooruueckoey mMdo (QyHKIIMOHAIEHOE ONMCAaHUE B TOW K€ CTENEHH, UYTO M «OOBIYHBIC)
MOP(OCTPYKTYpbl. DTO OBLI MOJHBIM pPa3pblB 3TOJOTMH C TPAJAULUOHHBIM IMOHUMaHHEM
MOBE/ICHUS KUBOTHBIX KaK BHEIIHErO MPOSBICHUS IPUBBIYEK», «MHCTUHKTOBY, (IyIIEBHOU
NeSITeTbHOCTH» U UHBIX 93B(YEMU3MOB I 0003HaUeHUs ncuxuyeckoro. OH MO3BOJIMI 3TOJIOTaM
M3Yy4aTh CUTHAJIbHBIE CHCTEMBI Pa3HBIX BUJOB KUBOTHBIX TaK K€ OOBEKTUBHO, KaK JTMHTBHUCTHI
M3y4aroT sA3bIKH. OT TpagUIMOHHOTO JK€ «IICUXOJOTMYECKOro» IOHMMAaHUS TOBEIEHUS
(KOTOpO€ COXpaHWUIM CpPAaBHUTENbHAs IMCUXOJOTHS, 300ICUXOJIOTHS U (PU3HOIOTHS BBICIIEH
HEPBHOM JEATENBbHOCTH), 3TOJIOTH CTPEMUIIUCH BCIYECKU OTMEKEBATHCS.

B 1911 rony XeHHpOT ompenenwsl ATOJOTHI0 KaK HW3YyYEHUE <GI3bIKa U PUTYaJOB»
KUBOTHBIX, OOBEJUHEHHBIX MM B TOHATHU «CHCTEMa KOMMYHHKArum». 3ateM Jxynuan
Xakcnu BBEJl IMOHSATHE pPUTYyalU3allid, IOKa3aB, YTO COLMAJIbHOE IOBEACHHE >KUBOTHBIX
KOOPJAMHUPYETCS C TMOMOINBIO CHTHAJIOB, CHMBOJIM3MPYIOUIMX ONpeieNeHHylo (opmy
MOBEICHUS, KOTOpas JOJDKHA IIOCieNoBaTh 3a JaHHOM JeMoHcTpainueil. Muaue rosops,
JIeMOHCTpalys noOy>XKAeHUH U HaMEepPEeHUH >KHUBOTHOTO NMPEBPAIIAECTCS B 3HAK, YKa3bIBAIOLIHIA
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Ha BO3MOKHOCTH Pa3BUTHUS MOBEJICHUS 000UX YUACTHUKOB.

Jns Xakcnu, XedHpoTra U ux oOmiero ydeHwka JIOpeHIla 3TO 0O3HAYalo «IPE3YMITIHIO
CUTHAIILHOCTW» JEMOHCTpanuii. Bcsikoe BBIpa3suUTENbHOE IBUKEHHE >XMBOTHOTO (TO €CTh
«JIEMOHCTpALN» B OOBIICHHOM CMBICJIE CJIOBA) 3TOJIOTH pacCMaTpUBaIM KaK MOTEHUUATbHbBIN
curHain. [lanpiue cregyeT €eCTECTBEHHOE NPEANOJIOKEHHE, YTO «CHUTHAJIBbHOCTBY» MPSMO
MPOTIOPITMOHAIBPHA CTEPEOTUITHOCTH, (PUKCUPOBAHHOE U IEMOHCTPATUBHOCTH AciicTBUi. Haye
3a4eM KMBOTHOMY TaK KOBEpKaTh W BBIUYPHO HCHOJHATH JIBHOKEHHUS THE3I0CTPOCHUS,
arpeccuu, KopMieHHs, Oercrsa M T. ., KaK HE AJi TOro, 4yToObl MOJAaTh CUTHAJ MapTHEpY?
(3akperuieHre «KOBEPKAHHOTOY», «BBIYYPHOTO0Y», CIIUIITKOM IIa0JIOHHOTO MCIIOIHEHUS JEHCTBUH,
MIPOUCXOAUINX U3 c(hepbl TOBCETHEBHOM aKTUBHOCTH, UX HEOOBIYHOE KOMOMHUPOBAHUE IPYT C
JPYrOM B KOMIUIEKCHI KaK pa3 M COCTAaBJIET CyTh IIPOLIECCAa PUTyaAIN3alMU, IPEBPALIAIOIIETO
neiicTBHe B JeMOHCTpanuio. Jlamplmie Mbl paccCMOTPUM MPHUMEPHl TaKUX KOMIUIEKCOB
JIBM>KCHU. )

Korna tpeOyercss He curHai, a peakius — HamaJeHue Wiu OercTBo, CHapuBaHUE WIH
o0opoHa, TpsiMbIe JaeicTBUsS MHOTO ¢ dekTuBHEee AeMoHcTpanwmid. [locinennue m3-3a cBoeit
«HEEeCTECTBEHHOCTHU» MOTYT IMOKa3bIBaTh TOJBKO TOTOBHOCTH K OINpPEIEICHHOMY IOBEJIEHUIO,
TEM CaMbIM NOOYXJasi mapTHepa cIellaTh CBOM «XOI» — BBIOpAaTh M3 penepryapa OpadHbIX
WJIM arpecCUBHBIX IEMOHCTpAINil «0TBETHYIO». [IepBblii mapTHEp, B CBOIO Ouepe/lb, OTBETUT Ha
3TOT XOJI CBOMM, U TaKUM OOpa30oM B3aWMOJIEHCTBHE OYyAET MPOABUTaThCS K OINPEIEICHHOMY
nucxoay — no0ese oJIHOM 0coOU U MOPaKEHHUIO APYTroM, YCHEIIHOM KOmysiiuy U T. 1. (BaxHo,
YTO JEMOHCTpPAIIMM HE MOTYT MOHYIWUTH MapTHEpa K 4eMy-THO0 HAMpsMyl0, KaK MOHYXIAaeT
ynap, KJIeBOK WJIHM MHOE TpsiMoe neiicTBue.) HeanekBaTHble 1 HecielM(prUuecKre OTBETHI BEIYT
K OCTAHOBKE U CPBIBY B3aUMOJICHCTBHUSI.

B uem 3akimouanach CyIIHOCTH 3TOJIOTMYECKOTO TOAXOAAa K BBIIEICHHUIO DJIEMEHTOB
MOBEJICHUS, O0JaaloNIMX MOTEHIUANBbHON curHagbHOCThIO? IIpencTtaBum cebe deloBeka,
Ha KOTOPOT'0 OKa3bIBAIOT JaBIIEHUE, TPEOYs COTJIACUTHCS C YEM-TO HEMPUEMIIEMbIM: OH HEPBHO
OapabaHUT nanbllaMU IO CTOJNY, a3aTeM, IPUHSAB pELICHUE, CKJIaJbIBA€T U3 NalblIEB
CUMBOIIMYECKYI0 (Urypy, oOo3HauamIlyr oTka3. llpeamonaramoch, 4YTO B MOBEACHHUU
KUBOTHBIX MOXXHO TOYHO TaK K€ BBIJEIUTH HEMPEPBIBHYIO MOCIEIOBATEIBHOCTh PEAKIIHM,
0003HAYAIOMIMX TOJIKO BO30YXKIeHHE (aHANIOr TOCTYKHMBAaHUS TMalbllaMH) U OCOObIe
JTUCKPETHBIE KOMIUICKCHI JBWIKCHH —  JIEMOHCTpAIlUH, KOTOpPbIE, OyAy4d TMPOJTYKTOM
pUTyanu3aiuu, 1o Xakciu, CAMBOIU3UPYIOT HAMEPEHHs YYaCTHUKOB «auajnoray. Mx peakmus
Ha O3TU «CHUMBOJIBD» YBEJIMYMBAET MPEICKA3yeMOCTh TOBEIEHUS KaXJIOr0 U B3aUMHO
KOOPJIUHHUPYET MOBEACHUE 000UX. A 3TO U €CTh LI KOMMYHHUKAIUH.

Baxxnyto ponp B pa3BUTHH ATOTO HaIpaBleHUs ChIrpaia padoTa XeWHpOTa, MOCBSIICHHAS
JEMOHCTPAIMSIM Y Pa3HbIX BUAOB YTHHBIX: BBISICHWIOCH, YTO OHHM CTPOTO BUAOCIEIUGBUIHBI U
HMMEIOT CTOJIb YETKO ONpe/eieHHbIe (POPMBI, 4TO HaOII0JaTeNb (a 3HAYUT, U Apyras NTHIIa TOTO
e BHJIa) y3HAET KaXKAYI0 U3 HUX CTOJIb ke 0e30MMO0YHO, KaK aHATOM — MOP(OCTPYKTYPHI.
3atem Jlopenir B mocBsmieHHOW XeWHpoTy padote 1941 roga «CpaBHHUTENBHOE UCCIIEIOBAHUE
JEMOHCTpAIlMi  YTHHBIX» T[OKa3al, 4YTO CXOACTBO (opM JEeMOHCTpamluii OTpa)kaeT
¢unoreHeTHYECKyI0 OJM30CTh BUJIOB, U HA00OPOT, UeM OoJiee POJCTBEHHBI BUIBI APYT JIPYTY,
TeM OOoJibllie B WX BHUJOBBIX pEHepTyapax TOMOJOTHYHBIX JEMOHCTpPAlUi, pa3IHyYarolIuXcs
JMILIb OTAENBHBIMU «OTTEHKaMH» ucrnoyiHeHus. Jlanee, y OJM3KHX BHJOB MOJABISIOLICE
OOJBIIMHCTBO JEMOHCTPAIMI C OJHUM M TEM KE «CMBICIOM» TOMOJOTHYHBI MIIM BOOOIIE
TOKJECTBEHHBI 1O (hopMe. ITO MO3BOJIET TOBOPUTH O TOM, UYTO JUBEPreHIUs (pacxoKIeHuUe)
OMU3KUX BUIOB OJHOIO pOJia MM CEMEWCTBA CONPOBOXKIACTCS JAMBEPIEHIMEH «CloBapei»
BUJOBBIX JEMOHCTpAlMi. Y  HEPOJCTBEHHBIX BHUJOB perepryapbl  JEMOHCTpAIUH
MpeACTaBICHbl B OCHOBHOM HEIOMOJIOTMYHBIMU CUTHAJIAMHU.

Onnako He3HAYUTENbHBIE (C TOYKM 3peHHs HaOmomatens!) pasiuuus MEXIy
JEMOHCTPAIMSIMU  OCTAIOTCS YCTOWYUBBIMH, HE3aBHUCHMBIMU OT KOJICOAHUN COCTOSTHUS
KUBOTHOTO, €CJIM OHHM Ba)KHbI JUISl MPABHJIBHOTO BOCHPHSTHS JIPYTUM >KMBOTHBIM. OJTO
OTHOCUTCS U K Pa3HbIM JEMOHCTPALMSIM OJTHOTO BUJIA, U K TOMOJOTHYHBIM JEMOHCTPALMIM Y
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pa3HbIX BUJIOB.

Taxkue XapaKTCpHbIC OTIHNYHUSI MOXKHO HaOJII01aTh y 3aIla{HON ITOTaHKHU Aechomorphus
occidentalis (puc. 1). Jemonctpauuu «dip-shaking» u «bob-shaking» o6e ucnoab3yroTcs BO
BpeMsl yXa)KMBaHUs, MX BbIPa3UTENIbHbIC JABI)KEHHS BecbMa CXOJAHBI. OTINYAIOTCS TOJIBKO
MOPSAOK AJIEMEHTOB M HEKOTOpBIE IBMKEHHUS B KIIOYEBBIX MOMEHTaX — B Hayalle M KOHIIE
nemoucTparmn. «Dip-shaking» BkiIrouaeT ruiecKaHue BOJAOW B HaYaje M MM03y ¢ HU3KOH IIeei B
KoHIe, «bob-shaking» — Her. DTo M JenmaeT MX CEMaHTUYECKU PAa3JIUYHBIME CHTHAJIAMU: OHU
0003Ha4YalOT pa3Hble CTENEHH IPEOJIOJIEHNsI B3aUMHOW arpecCHBHOCTH MAapTHEPOB (a OHa
HEM3MEHHO NPUCYTCTBYET B Hauajle yXa)kKMBaHUS, TaK K€ KaK M CTpeMJICHHE K OercrBy) u
pa3Hble BO3MOXXHOCTHU COMKEHHUS.

OTMeTuM, 4TO NTHIBI MOTYT HCIOJNHATH 00€ 3TH JEMOHCTpAIlMH TaKXe BHE KOHTEKCTa
o0pa3oBaHUsl Mapbl — MPU arpeccUd U B JPYTUX OOCTOATENIhCTBAX, CBA3AHHBIX C POCTOM
B0o30y)xaeHus. Ho Torna Bce «MOJeKyibl NOBEAEHUS» HaMHOIO MeHee ycToiuuBbl. [lo mepe
noabeMa BO30OYXKACHHS OCOOM BHIHA CETh MEPEXO0B MEXAY ACHCTBUSAMH IOBCEIHEBHOM
AaKTUBHOCTH W BBIYYPHBIMH, JKCTPAaBaraHTHBIMH JBI)KEHUSIMH JEMOHCTpAIMi, TpU craje
BO30OYXKIeHUsI — oOpaTHble mepexonbl. Korga ke AeMOHCTpallid HCIOJB3YIOTCS B
cnenu(UIeckoM KOHTEKCTE YXa)KMBAHHUS, TO €CTh KaK KOMMYHHKATHBHBIE CHUTHAJIBI, —
nepexo/bl He BUAHBI coBceM. CTepeoTHNHOE HCIOJIHEHHE KaKIOW JEeMOHCTpaIiH
OpPTraHM30BaHO TaKWM 00pa3oM, YTO OJHA CMEHSET JAPYI'Yl0 CKAauyKOM, KaK KaJpbl CIauj-
¢unbpMa, U epexoaoB He HAOIIOAAETCSA, OHO «IIOAYEPKUBACT» I'PAHUIIBL, OTACNAIOMmNE GOPMBI
JEMOHCTpAIUI APYT OT JIpyra U oT «(hoHa» — HECUTHAIBHOW aKTUBHOCTH.

MexBHIOBbIE  pa3iMuusl  JIEMOHCTpAlMii  MOKa3aHbl Yy JBYX  BHJIOB-JBONHHKOB
AQHTApPKTUYECKUX IMOMOPHHKOB — IOKHOMOJsipHOro momopHukaCatharacta maccormicki u
oyporo momopuuka C.lohnbergi (puc. 2, 3, 4)— Ha mnpuMmepe <«IOITOro KpukKa». ITa
JeMOHCTpaIysi MHOTO()YHKIIMOHANbHA, KakK, HAlpUMeEp, NMECHS y BOPOOBMHBIX NTHIL. Jls
oco0Oeil cBoero moma, ¢ KOTOPhIMU KOHKYPUPYIOT 3a MapTHEpa, OHAa O3HA4YaeT yrpoly u
CTpEMJICHUE IOMUHUPOBATh, /I TOTEHIIHAIHHOTO TTApTHEPA — FOTOBHOCTb MTOYXaXHBATh, JIJIS
«HEUTPANBHBIX» 0CO0EH — 3TO CUTHAJI, CIIAYMBAIOIINN YaeK B «KIyO0ax» U APYTUX TpyHmax.
«onrue kpukm» y 00OMX BHIOB CXOJHBI, HO MEXIYy HUMH €CTh W YETKHE, YCTOWYHBHIC
pa3inuus, Kak B IIEJIOM, TaK M Ha KaXIOM M3 MSATH ATANOB: FOKHOMOJSIPHBIA MOMOpPHUK
OTKJIOHSIET KOpPIYC TOpa3no Janblie Hazag W (Wid) BBEpX. MeXHHINBHIyaIbHAS
U3MEHUYMBOCTh «JIOJTUX KPUKOB» y OOOMX BHJIOB JOCTaTOYHO BEJIHMKAa, HO HUKOTAA
HE 3aTparuBaeT BuAoCHeMPUUHBIX Tpu3HAKOB. C Ipyroil CTOPOHBL, CTEPEOTHITHOCTH
WCHOJHEHUSI HE JIUKBUIUPYET M JaKe HE YMEHbLIAeT HHIUBUAYAJIbHYIO M CHUTYaTHBHYIO
W3MEHYMBOCTb —  TaKO€  IPOCTO  HEBO3MOXKHO. [JaBHOe, 4YTO  HE U3MEHSIOTCS
T epeHUpyIONe XapaKTepUCTUKH CUTHAJOB — T€ OCOOCHHOCTH, IO KOTOPBIM
pa3MyaroTCs CUTHAIBI OJIM3KUX BHIIOB, KaK B IPUMEpPE C MIOMOPHUKAMH, WK (YOPMBI Pa3HBIX
JIEMOHCTpAIHii psijia, Kak y MOraHok Ha puc. 1.

JAuckperHo u 1uppepeHHpoOBaAHHO

B mnpumepe co ckiaablBaHMEM KyKWIIa HaJIMYKME IEPEXOJI0B MEXIy dSJIeMEHTaMHU
CUTHAJILHOTO psifia HE MPEMSITCTBYET BBIACICHHUIO OTAENbHBIX JAeMOHCTpauuid. ToyHo Tak xe
HETIPEPHIBHOCTh MOTHBAIIMOHHBIX COCTOSTHUH HE TOJBKO HE MPEMSITCTBYET TUCKPETHOCTH
3JIEMEHTOB JEMOHCTpAILMiA, HO Jaxe TpeOyeT ee, eciu Te (PYHKIUOHHUPYIOT KaK CHUTHAbL
B mpumepax, pacCMOTpEHHBIX B IpeAblAyleld TIJaBe, IO0JOBOE BO30YXKAEHHE Yy
JEMOHCTPHUPYIOIIEH NTHUIIBI HapacTaeT IUIaBHO, OJJHAKO IEMOHCTPAIH TUCKPETHBI.

Boo0mie ayms KOMMyHHKAIMK, TO €CTh 0OMEHa COOOIICHUSMH, HECYIIMMHU HH(OPMALHIO,
HEOOXOUMO pacujeHeHHE BHEIIHETO MUpa CPEACTBAMH HEKOTOPOM CEMUOTHUYECKON CHCTEMBI
(cm., nanpumep: A. H. bapynun, «OcHoBbel cemuotukuy, 2002). Tak, morojma MeHSETCsS
HENPEPHIBHO U IJIABHO, HO MBI BBIJENSIEM B 3THUX U3MEHEHUSAX 3HAUMMBIEC CTaJIUU U MOAOUpaeM
JUIE HAX O00O03HAYEHUSI — <(CICHOY», «IIEpEMEHHAst 00JIAYHOCTBY, «IOXKIb», OYAb TO CIOBA WU
UKTOTPaMMbl B TPOTHO3€ MOTOJbI, H300paXkarolue COJHIE, Ty4Ky H T. 1. (puc.b).
Ha ocHOBaHMM Takoro curHajia APYrod YelIOBEK MOXKET NPHHATH PEUICHHE O TOM, KaK eMy
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OJIEThCS Tepell BhIXOAOM U3 fgoma. (O4eBHIHO, YTO CEMUOTHYECKas CHCTEMa JOJDKHA OBITh
oOuiei 17151 NpUEeMHUKOB U NepeaTYNKOB CUTHAJA. )

Ecnu BepHYTBhCS K KOMMYHUKAIIUH KUBOTHBIX, TO IIJIABHO MEHSIFOLIUECS MOTHUBAIIMM MOXKHO
CPaBHUTH C IJIABHBIM U3MEHEHHEM IIOTOJIbl, & IEMOHCTPALIMH — C BBEJCHHEM «0003HAUCHUID»,
MHOOPMUPYIOIIUX O COCTOSHUU >KUBOTHOTO. KOHTHHYYM TOBEICHYECKUX XapaKTEPUCTHUK
JKUBOTHOTO WJIM 3HAYMMBIX JIeTalled CUTyaluu (TpeaMeT OOIIeHUs) APOOUTCS Ha KOHEUYHOE
YHCIIO JWCKPETHBIX YpPOBHEHW (03HA4aemoe), KaxAbli U3 KOTOPHIX BBIPAKEH COOCTBEHHBIM
curHanioM. [loBenenne ocoOM-AEMOHCTpATOpa JOJKHO PA3JCIUThCS HAa JUCKPETHBIC
CTPYKTYpPhl — «CTYCTKH» HEMPEPHIBHOTO IOTOKA AKTHBHOCTH, OHU K€ (DUKCHUpPOBAHHBIC
KOMIUIEKCHI ICCTBUM, C TalIbHEHIIIEH PUTyaIn3allel KaKI0ro U3 HUX.

Tak, y 03epHBIX 4aek, KOTOpbix wuccienoBan Huko TunOepreH, ectb guaroHaigbHas W
pacruiacTaHHasi Mo3bl Yrpo3bl, MEXKIY KOTOPHIMU MPHUCYTCTBYIOT BCEBO3MOXKHBIE IMEPEXOJbI.
Kunochemka yaek mokasaja, 9To B OOJBIIMHCTBE CUTYyaAllMi HAMaJeHUs U OETCTBa, BO-TIEPBBIX,
caMU II03bl BCTPEYAIOTCS dYalle, 4YeM IepeXOJHble [BHKEHUS, BO-BTOPBIX, 00€ MO3bI H
Mepexo/Ibl MEX1y HUMU — HAMHOTO Yallle, YeM He3aBEPIICHHbBIC MOMBITKU JEMOHCTPALIMH MO3.
A rnaBHOe, Jaxe MpU HATUYUH MEePEeX0/I0B MO3bl OTIUYAIOTCS BEPOSTHOCTAMHU aTaku M OercTBa
OIIIOHEHTA TIOCTE WX TPEIBSBICHUS — BTOpas BIEYET aTaky C OOJBINEH BEPOSTHOCTHIO.
WNuade roBopsi, CyIIeCTBYIOT /IBa YPOBHSI pearupoBaHMs ONTIOHEHTAa, COOTBETCTBYIOIIHE ITEPBOM
U BTOPOH 103€.

Jpyroii npumep: cycauk bemmunara Spermophilus beldingi pearupyer Ha HOTCHIHMATBHYIO

OMACHOCTh TpPEMsl THUIIAMU 3BYKOB — TpEJSIMU, YMPHUKAaHbEM M CBHUCTaMu. Tpenu, cepum
KOPOTKHX, OBICTPO CJIEYIOIIMX APYT 3a IPYrOM 3BYKOB, CYCJIMK Yallle BCEro U3/JaeT B OTBET HA
MOSIBJICHHME HA3€MHBIX XMIIHUKOB (B OKCIIEPUMEHTaX — YEJOBEKa, CO0aKu, 4Yyuyelnl

JUIMHHOXBOCTOW JIACKK M aMEpPUKAaHCKOM HOpKHM). OAMHOUYHBIE YMPHUKAHbS M CBMCTHI Yallle
COTMPOBOXKIAIOT TIOSIBJICHUE TIEPHATHIX XUITHUKOB. OpHako OoJjiee JCTANIbHBIA aHAIU3
MOKa3bIBa€T, YTO CBHUCTOM OOO3HAYAETCsl BCAKOE pE3KOE IBI)KEHHE, CHJBHO Iyrarouiee
KUBOTHOE, TPEJIbIO — TO, YTO MYTraeT HE OUYEHb CUJIbHO, HEMIOJBUKHAS WJIU, BO BCSIKOM ClIy4ae,
KOHTPOJIMpyeMasi oracHOCTh. UnpHukaHbe e — nepexoaubiii curnai (1984. padots: . Jlerepa
Y COAaBTOPOB).

Kpaiine cymiecTBeHHO, 4TO 3TH TPH TUIIA CUTHAJIOB, MapKHUPYIOIIME TPU Pa3HbIE YPOBHS
0ECIIOKOWCTBA KMUBOTHOTO (O KOTOPBIX CYCIHKH «CUMUTAIOT HYXHBIM COOOIINUTBY JAPYTHM
0c00SIM B TPYIIHMPOBKE), YCTOWYMBO OTHENIEHBI APYr OT Jpyra TOJBKO TOI/A, KOTAAa OHM
npenynpexnaT o0 omnacHocTH. OAHAKO TOT K€ CaMblii TPEJNEBOW CHUTHAl H3/1al0T CaMIlb
CYCIIMKOB TOCie Komymsauuu. HenocpencTBeHHas NpUYMHA 3ITOrO —  OOBIYHBIA /7S
YXaXUBAaHUS KOH(QUIMKT MEXAY CEKCyaJbHOCTBIO, CTPAaxOM IIE€pe]l CaMKOW M arpeccueil mo
OTHOILECHUIO K HEH, KOIZa HEMOCPEICTBEHHO INepe]] KONMyISLUEl U BO BpEMS HEE YPOBEHb
cTpaxa MakcuMmasieH. Ho Tpenu mnocie KomymsiMu yHOTPEeOJSIOTCS € COBEPLICHHO HHBIM
«CHHTaKCHCOM» — OHH CTaTUCTUYECKU JOCTOBEPHO OTJIMYAKOTCS OT TE€X, YTO CUTHAIU3ZUPYIOT
00 OIMMacHOCTH, MEHBILIUM YUCJIOM 3JIEMEHTOB M OOJIBIICH JIUTEIBHOCTHIO KaXI0TO 3JIEMEHTA,
IIpUYEM MEXIy JBYMsS TUIIAMHM CUTHAJIOB IPAKTUYECKU HET nepexonoB. Kpome toro, tpenu
Hecnenu(pUYECKH MapKUPYIOT BBICOKOE BO30YXKAEHHE >XUBOTHBIX — HO B O3TOM Clydae
M3MEHYMBOCTh CHTHAJIa HACTOJIBKO IIMPOKA, YTO MEPEKPHIBAET 00a «UHUCTHIX» THUIIA TPEJIEBOTO
KpUKa, ¥ NPEeIyNpexJaroUIUid, U IMOCTKONYISATOPHBIA, NMpUYeM MIpeoOafatoT MEepeXoHbIe
(b opMBI.

Takum  oOpazom, MbI yOeawnuch, 4YTo dJ(PGEeKTUBHAS KOMMYHHKAIUS TpeOyeT
cnenu(UIecKnx 3JIEMEHTOB TMoBeAeHMsA. [lake ecnM B HMCXOJHOM IOBEACHHUU >KHUBOTHOT'O
COOTBETCTBYIOIIME MOBEIECHUYECKUE MATTEPHBbI HE pa3[esieHbl, TO B KOHTEKCTE OOIIEHUS HX
MIPUXOJNUTCS PA3AEIIATE.

[IpumepoB, MOATBEPKIAIOIIMX 3TO 3aKIHOYEHUE, CErOJIHS M3BECTHO ropasfo 0oJblie, uyem
MOXXHO IIE€pEYUCIIUTh B IIONYJSAPHOM crarbe. lccienoBanue aeMOHCTpanuid B paMKax
3aJI0KEHHOM XaKCIM WAeU «CUTHAJIBHOCTU» M «3HAKOBOCTH» JIEMOHCTpALMil 0Ka3anioch
BECbMa IUIOAOTBOPHBIM (Kak Mucal NPOAODKMBIIMKI MX Tpaauuuu JlopeHn B «O0opoTHOI
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cTopoHe  3epkana»). ComHOMl  CTOpOHBI, OBUTM  TOKa3aHbl  JUCKPETHOCTh U
b depeHIIMPOBaHHOCTh  JAEMOHCTPAallMi —  JKMBOTHOE€  YCTOWYMBO  BOCIPOU3BOJUT
orpeneieHHble (HOPMBI, KaK OyITO OTOHBKOM CHUTapeThl YePTUT (DUTYPbl B TEMHOTE, U ITH
«hurypb» JEMOHCTpallMii 4YETKO BBIJCIAIOTCS Ha (OHE KOHTHMHYyMa HECHIHAJIbHBIX
nBUKEeHUH. Tak, JeMOHCTpaluy Yrpo3bl y JE€CATKOB MCCIIEJOBAHHBIX BUAOB ITHIl OKa3aJIKuCh
JUCKPETHBIMU U UG (depeHIIMPOBAaHHBIMU — IpayajJbHBIX CUTHAJIOB HE oOHapyxeHo. (DT1o
6buT0 MOKa3zaHo B 003ope I1. Xapna u M. DHrBucTa Mo AEMOHCTpALUsAM PUTYaTU3UPOBAHHOMN
yrpo3sl y nrur; B Canadian J. Zool. (2001).) C npyroii cTOpOHBI, YCTAHOBICHO, YTO (OPMBI
JEMOHCTpAIH, KOTOpPbIE )KUBOTHOE BOCIIPOM3BOJIUT YCTONYHMBO U CTEPEOTUITHO, B CAMOM JIEJIe
UMEIT KOMMYHUKAaTUBHOE 3HA4€HHE — MMEHHO Ha HHMX OPHEHTHPYETCS APYroe *KMBOTHOE,
KOPPEKTHpYsl CBOE MOBEJCHME, a HE, JOMYCTHUM, Ha U3MEHEHUs TUCTAHIIUH MEXITY 0CO0sSMHU,
B3aMMHON OpUEHTALIMH, UHTEHCUBHOCTH NPOSIBICHUN HEPUTYAJIN30BaHHOMN arpeccuu u T. II.

Pacckazath opoOHO O KaXKI0M U3 3THX MCCIIEOBAaHUI HET BO3MOXHOCTH, OTMETUM JIUIIb
OJIMH BaXKHbIH MOMeHT. KoMMyHMKaIMs cuuTanach JO0KAa3aHHOW, €CIIM PELUIHEHT HU3MEHsI
CBO€ TIOBEJICHUE T10J BO3/ICHCTBMEM CHTHAJIOB NAapTHEpPA NPHU KOHKYPEHILIMHU 3a pecypc Majoin
neHHocTu. Hanpumep, B paboTax DHKBUCTA U COABTOPOB MPUBEAEHBI PE3YIbTAaThl HAOIIOACHUN
3a rmiyneimiamu Fulmarus glacialis, ocmapuBaronMu motpoxa NHHaropa y MecT, TJe
BBIOPACHIBAIOT pbIOHBIE OTXO/bI. Eciu pecypc He CIMIIKOM Ba)keH, y AKHMBOTHOT'O €CTh BBIOOD:
IpoAOoKaTh OOprOYy MM OTKa3aTbes. TakuM oOpa3oM, ITOT pecypec JelaeTcs MpOOHBIM
KaMHEM, MO3BOJISIOIIUM BBIIBUTh COLMAIBHO OOYCIIOBIEHHYIO Pa3HOKa4eCTBEHHOCTh OCOOEH.
DTO MOKa3bIBAET, YTO UCTUHHAS LIEHHOCTh KOMMYHHUKAIUM — HE B peCypce Kak TaKOBOM, a B
BBICTPAaWBaHUM ONTHUMAJIbHBIX OTHOLIEHU C KOMIAaHbOHAMH.

3HAK M CTUMYJ B KOMMYHHKALUH KMBOTHBIX

BosHukaeT ecTecTBEeHHBIN BONPOC: a Kak MepenaeTca KOMMYHUKAaTUBHBIN s dext? U Tyt
ecTh J1Beé Bo3MOkHOCTH. [lepBas — mepenadya uepe3 oOMeH BO3IEWUCTBUSAMU. B aTOM ciydae
CUTHAIBI OYIyT CTUMYJaMH, KOTOPBIE B KJIACCHYECKON STOJIOTUM HA3BIBAIOT CHEIMPHUESCKIMHU
WJIA 3HAKOBBIMU. [[eHiCTBYs HA PEIUIUEHTA, OHU «IIPUHYKAAI0T» €ro K TOM OTBETHOW PEaKIINH,
KOTOpast HeOOXOJMMa Ha CIIEYIOIIEeM dTale, peakiys, B CBOIO Ouepellb, MOOYKAaeT MepBOro
MapTHEpa K TOBBIIICHUIO CTUMYMSIIUA WU T. . — B pe3yiabTare JIEWCTBHUS IMapTHEPOB
CTaHOBSATCS CKOOPIWHUPOBaHHBIMH. [l0100HOE HMCMOIB30BAaHUE CTUMYIOB OIHMCHIBAETCS B
JMAJIOrOBOM  MOJENM KOMMYHHUKAIIMU KJIACCHUYECKHUX JTOJOTOB, IOJYYUBIIEH Ha3BaHUE
«MOJenu Kioua M 3aMka». CTHUMyn B 3TOHM MOJENM Ha3bIBAETCA PEIU3EpOM — KajbKa
nemenkoro Ausloesung: «BBICBOOOXKICHHE, cpabatbiBanue».  [lefictBue — penmsepa
BBICBOOOXK/IA€T aJICKBATHBIA M CHEIM(PUUESCKUI JBUTATEIBHBI OTBET PEUUIIMEHTA, KOTOPBII
TOT BBIAAET HENPOMU3BOJBHO, ABTOMAaTUYECKH, HA)X€ €CIM OH B 3TO BpeMs 3aHAT YEM-TO
JIPYTUM, CKa)XeM, MPEeAbSABIsSET CBOIO JEMOHCTpaluio. B nIpyrom BapuaHTe peiu3ep MOXKET
BBICBOOOXKJIaTh HECKOJBKO pa3HBIX (QJIbTEPHATHBHBIX) OTBETOB, KaXAblH €O CBOEH
BEepOsITHOCTHIO. Hampumep, yke yNOMUHAaBIIMECS JAEMOHCTpPALMM O3E€PHBIX YaeK — I03bl
TOPU30HTANIbHASL U pacIulacTaHHas, — 00€ BBI3bIBAIOT KaK aTaKy, Tak U OercTBO MapTHepa,
HO aTaka B OTBET HA BTOPYIO BCTpedaeTcs damie. Tak wim HWHade, cBOOoma BbeIOOpa
pearupoBaHus y o0oux ocobOeil, U JEeMOHCTPUPYIOIICH, M BOCHPUHUMAIONIEH, MPEAENIbHO
OTpaHWYeHa, OHU MOTYT HJIM CHEIU(PUYCCKH OTBEUATh HA PEIU3EepP, WU «COMPOTHBISTHCS
€My, HapylIlasi COOTBETCTBHE MEX/ly CTUMYJIOM U PEaKIUEi.

Ecnn xe Habop neMOHCTpaluidi yXa)KUBaHHS, Yrpo3bl, MPEenyNpexacHuss 00 OMacHOCTH U
T.N. — 3TO CHUCTEMa 3HAKOB, a AU(QPepeHInpPOBaHHBIE CHUTHAJIBl COOTBETCTBYIOT HabOpy
CUTyalluld B3aMMOJCWCTBHUS, TO OHHM JCWUCTBYIOT HCKIIOUMTENbHO wuH(popManueii. U sra
uH(doOpMaIs TO3BOJISIET BBIOPaTh OTBETHBIM CHUTHAJd TaKUM o00pa3oM, YTOOBI COOBITHSA
pa3BUBAINCH B HANpaBJIeHUH, Ooyiee BBHITOJAHOM JIs TaHHOH OCOOM, YeM Ui €€ ONIOHEHTA.
Btom cnyuae cBoOoma Beibopa y ocobu MakcumanbHa. C OIHON CTOPOHBI, PELMITUEHT
UCTIONB3YET MOIYYEHHYI0 HH()OPMAIHIO JJISi KOPPEKTHPOBKH COOCTBEHHOW MOJIEIH MTOBEICHUS
TaM U TOrja, e 3TO HeoOXOAMMO MMEHHO i Hero (He o0s3arenbHO ceituac). C apyroit
CTOPOHBI, CUTHAJI HE 3aBUCUT OT COCTOSIHUS 00eux ocobeil — mnepenaroliell 1 NpUHUMAIOLIEH,
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U TIO3TOMY BOCIIPUHUMAETCS] HE3aBUCUMO OT YPOBHEH MCIIYTa, arpecChu M T. II.

Korna curnanpHblii 3@exT BO3NEHCTBUS IEMOHCTpAlUil Iepenaercss CTUMYJaMH, OH
uHpopMHpYyeT 00 ypOBHE MOTHUBALMH peuunuenta. [103ToMy Takue CUTHAIBI B aHTJIOSI3BIYHON
JaWTepaType MOAy4Wiad HaszBaHue motivational signals (curHamel HaMepeHHH W COCTOSIHHS
xuBOTHOr0). Korma ke curHanpHblii 3¢(@dekr mnepemaeTcss 3HAKaMHU, HCIOIb3YETCS
nasBanue referential signals. Dtu curHanel wMeroT BHEIHEro pedepeHta (ampecara) u
nepesaroT MHPOPMALKMIO O BAXKHBIX CHUTYalMAX B3aMMOACWUCTBUS MM OOBEKTaX BHEIIHETO
Mupa (BUIbl KOpMa, THNBI omacHocTed). Mudopmamus 3akoaupoBaHa B JUCKPETHBIX,
TuQepeHIIMPOBAHHBIX, CTIEUPHUECKUX (opMax CUTHAJIOB, 3HAaU€HHE KOTOPBIX HE 3aBUCUT OT
KOHTEeKCTa (OJMH M TOT € CHUTHAJI BCErJa O3Ha4YaeT OJHO M TO XKe). ITOo ObLIo
poJIeMOHCTpHpOBaHO B wuccienoBanusax 90-x romos (P.Marler, Ch.S.Evans, J.Macedonia,
D.Blumstein), 6irarogapsi KOTOPBIM Y CaMBIX Pa3HBIX BHIOB IMO3BOHOYHBIX OBLIM OOHAPYKCHBI
¢dynkmonanbHo pedepentHoie curHanbl (referential signals), onm e kareropmanabHbIC
CUTHAJIBI, OHU € CUTHAJIBI-CUMBOJIbI B Hallel kinaccupukanuu. OHU Kak pa3 U NPeACTaBIISIOT
co0oii 3HaKU (M CUMBOJIBI), IEpeIA0IINe HHPOPMAIUIO UICAUTHHOTO XapaKTepa.

B m3smubix skcnepumentax Kpucrodepa DBaHca ¢ komieramu, BBITIOJHEHHBIX B 1990-¢
roJbl, OBIJIO TIOKA3aHO, YTO MOJOOHBINA CUTHAJ MH()OPMHUPYET MMEHHO O KaTeTOpUsSX BHEIIHEH
omacHocTH (0 Tume mnuiy, o ¢opMe yrpo3sl U T.1.), a HE O CYOBEKTHBHOM YPOBHE
BO30YyX/1eHUs OocoOU. VY [OMalllHUX Kyp OINHCaHbl TPU CHUTHAla — «OMNACHOCTb C 3€MIIN»,
«OMacHOCTh C BO3Ayxa» U numieBod kpuk. CurHaiasl dYetko JuddepeHIpoBaHbl,
«IIPOMEXYTOUHBIE» 3BYKH HE OTMEYAIOTCA JaXXe y CHJIBHO BO30YXIEHHBIX NTHI. ITO
MO3BOJIIET TMPEANOJNIOKHUTh, YTO BCE OHU MEpeAaroT HHPopManuio 00 OomnpeneIeHHbIX
CUTyallUsIX BHEIIHETO MHpa, KOTOPYIO aJeKBATHO BOCHPUHUMAIOT JIpyrue Kypbl. YTOOBI
MOJITBEPAUTh WJIM OINPOBEPTHYTH ATO MPEAMNOJIOKEHUE, HYKHO OBLJIO MPOBEPUTH PEAKIHUIO
oco0eil, KOTopble caMH HE MOTYT BHJAETh ONACHOCTb WJIM KOPM — TO €CTb UM NPUXOIJUTCS
MOJIaraThCsi UMEHHO U TOJBKO Ha CUTHAJIBI.

Jiist 3TOTO OBLIM TOCTABJICHBI JIBE CEPUU OMBITOB, B KOTOPHIX KypaM IPOUTPHIBAIN 3aIHCH
U3y4aeMbIX KPHUKOB. B KOHTponbpHOU cepuu (TOJOBHHA BCEX IOBTOPHOCTEH, BBIOpaHHAS
CIIy4aiiHbIM 00pa3oM) MpOUTpPhIBAaHHE MHILEBOTO KpPUKAa WIM KPHUKA «OMNACHOCTb C 3E€MJIU»
npenBapsuii  BblJauedl  3epHa, TMpUYEeM NTHUIE JaBald  BO3MOXXHOCTh  KOPMHTBHCA.
B skcniepuMeHTanbHOM cepuu T€ K€ KPUKU MPOUTPHIBAIM B TOM K€ TMOpPSAKE, HO UM
HE MpEeJIIecTBOBANA Bblaya 3€pHA, TO €CTh NTHUIBI HUYEM HE ObUTH MOTHBUPOBAHBI
«MpaBUWJIBHO» pearupoBaTb Ha TOT M JAPYrol Kpuk. Peakuuio Ha CHUrHajg OIEHMBAIU IO
CpeHeMy BPEMEHHU IMOMCKOBOI'O MOBEICHUS B CEKyHJaX (BepTHKaJbHAsl OChb HA PUCYHKE), IIPH
KOTOPOM IMTHIA XapaKTEpPHbIM 00pa3oM MEHSET 103y, OIycKas royioBy K 3emuie (puc. 6).
[ToHATHO, YTO BO3MOXHOCTh BHICMATPUBATh XHUIIHUKA U PEarMpoBaTh Ha €ro MOSBJICHUE NpU
3TOM orpaHudeHHa. [lonckoBoe mOBeneHHE TMOC/E CUTHAJOB CpPAaBHUBAJIU C TaKUM JKe
MOBEJICHUEM B IIEPUO/I 10 CUTHAJIOB M OLICHUBAJIM NPUPALICHHUE JTUOO0 yMEHbILICHHE.

HexoTopslii ypoBeHb NHILEBOI aKTUBHOCTH Y KYpHUIbl €cTh Bcerja. OHaKO MUIIEBON KPUK
YCUJIMBAET €€ Yy TOJIOJHOW 0COOM — NTHLA <JIOBEpsieT» MUIIEBOMY CUTHAly, YTO HAJ0
TIIATEIbHEN UCKaTh UMEHHO 3/1€Ch, XOTS 3TO MOXKET ObITh OIIACHO M3-3a MOTepU OJUTEIBHOCTH.
ChITble NTUIBI HE TaK OXOTHO pEarupyloT Ha MHUIIEBOM KpUK (TO €cTh 3/eCh HeT
«aBTOMATHYECKOW» peaKIu, OJ00HOM TOM, YTO BBI3BIBAIOT PENIU3EPhl). TPEBOKHBIE CUTHAJIBI
HE BIIMSUIM HA MHILEBOE IOBEJECHUE HHU Y CHITBIX, HU Yy TOJOJHBIX Kyp. Takum oOpaszom,
MUIIEBON CUTHAN JAEMCTBUTEIBHO MepeAaeT KOHKPETHYI0 MH(OPMALMIO: «37€Ch MOKET ObITh
ela, MIUTE Jy4ie». A 4yToObl MCCIEN0BATh PEAKIHUIO NTHIl HA CUTHAJBl TPEBOTH, HY>KHBI
JIpyrue napameTpbl — WHTEHCUBHOCTh OCMATPUBAHUS, 3aTaUBaHUS U T. 1I.

[IpenmecTByromue uccae0BaHKs TEX KE aBTOPOB IOKA3alIM TO KE CAaMOE U B OTHOILIECHUU
000MX «TPEBOXKHBIX KPUKOBY». Tak, y LBILIAT JOMAIIHEH KypUIbl CHEIU(PUUIECKYIO PEaKIIHIO
3aTauBaHMsT W OErcTBa BBI3BIBAET HE TOJIBKO KPHUK «OMACHOCTH C BO3AyXa», HO U
CTHJIM30BaHHOE M300pakeHue sicTpeda — CHIIY3T ¢ HMIMPOKUMH KPbUIbSIMHU, KOPOTKOMN mieeil u
JUIMHHBIM XBOCTOM, KOTOPBIA JIBUTAIOT HaJ IbIIUIATAMH. Peakius Ha Takol cTuUMyn Oblia
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UCCIIEZIOBaHA €Ile B KJIAcCHUeCKuX sKkcrepuMeHTax JlopeHna—TunOeprena. DBaHC u
coaBTopbl moBTopmH €€ (1993), wucnonp3ys KOMIBIOTEPHYIO aHUMAIMIO JIBUKCHUS
«XMIHUKA» C Pa3HOM CKOPOCTBIO M Ha pa3HOW BbIcoTe. B 000MX cimyyasx oOOpOHHUTENbHAs
peakiusi MMejla MECTO, KOrjla MOJeidb HaloMHHaja sicTpeba, W OTCYTCTBOBaja, KOIAa ee
JIBUTAJIA B IIPOTUBOIOJIOXKHYIO CTOPOHY (TOTJa OHA HAallOMUHAET YTKY — JJIMHHBIA «XBOCT»
MOXXET OBbITh MHTEPIPETHPOBaH Kak «imiesi»). s Hac cefiyac CyIIECTBEHHO, YTO LBIILIATA
HE TOJIBKO O€Kalli MpH TMPEeIbsBICHUU «icTpeOay, HO TAaKkKe H3/1aBajl KPUK «OMACHOCTH C
BO3/lyXa» (MIMEHHO U TOJBKO 3TOT), U JIMIIb B TOM Cllydae, KOrJa HaXOAWIUCh B IPYyIIE — HO
HEe B 0AMHOUYKY. ClleJJ0BaTeNbHO, C OMOINBIO TOr0 KpPHKa OHU HE BBIpAXKalld COOCTBEHHBIE
NoOYXK/IE€HUS, a UCHOJb30BAIM CHUIHAJl HMMEHHO Ui HHGOPMHPOBAHUS JPYTUX WICHOB
cooOmiecTBa, MO3BOJSISI UM BBIOMpATh COOCTBEHHYIO CTPATETHIO MOBEACHUS, KOTopas Oyaer
3aBUCETh OT MX JIMYHBIX «00OcTosITenbCTB». Hampumep, HexBaTka KOopMa 3acTaBlsieT OCOOb
Ooybllle PHCKOBAaTH — OHA OTpearupyeT Ha CHTHAJ HE TaK IOCHEIIHO. AHaJIOrMyHbIe
pe3yabTaThl ObUIM MOTYUYEHBI U I IPUMATOB, B MCCIIEI0BAaHUH CUTHAJIOB MPEAYNPEXKIECHHUS 00
OIACHOCTH Y KOJIBLIEXBOCTBIX, MJIM KOIIaYybUX JEMYypoB Lemur catta.

B npyrux skcnepuMeHTax y IBIIUIAT BhIPaOaThIBAIN YCIOBHYIO CBSI3b MEXKY HEUTPAIbHBIM
CTUMYJIOM (KpacHBIM CBET) M mosiBJIeHHeM KopMa. Ilocie BeIpaOOTKH YCIOBHOTO pediiexca
KpacHbIH CBET BbI3bIBAJ MUIIIEBOI CUI'HAJI, CBET MHOM JJIMHBI BOJIHBI — HeT. [[pyroii npumep: y
LBIIUIAT «CHUCTEMa JIEBOI'O TJla3a» M «CUCTEMa IPAaBOrO TIJja3a» BBINOJHAIOT pa3IuyHbIe
¢ynkuuu. I[lepBas oTBe4aeT B OCHOBHOM 3a IPOCTPAHCTBEHHYIO JIOKAJIM3ALUIO YAAJEHHBIX
00BEKTOB, BTOpasi — 3a KaTeropusanuio oOBEKTOB, HAIpUMEp pacro3HaBaHue kopma. Korma
LBIIUISITAM TIPOUTPBIBATIM KPUK «OMACHOCTh C BO3/lyXa», OHM MBITAIUCH PACCMOTPETh OOBEKT
MMEHHO B BEpXHEW YacTH I0JI 3p€HUsI U UMEHHO IPU IIOMOIIIX JIEBOTO IJ1a3a.

CyiecTByeT MHOXECTBO JI0Ka3aTeIbCTB TOMY, YTO CUTHAJBI-CUMBOJIBI HE 3aBUCST OT
KOHTEKCTAa U COOTHOCSTCSI TOJBKO C OINPEACICHHBIMU KaTETOPUSMU 3HAUYUMBIX COOBITHIM
BHeIlHero mupa xuBoTHOro. B kuure [I. Yunu u P. Cudapra (Cheney D.L., Seyfarth R.M..
«How monkeys see the world: Inside the mind of another species», 1990) paccmotpen npumep
C MapThIIIKAMHU BEpBETKAMHU, Y€l <«I3BIK» celyac aKTUBHO uccienyercs. BepBeTku u3paror
OIMH U TOT € «KPUK Opia» MU KOrJa BO3AYUIHBIA XHUIIHUK TaK JajeKo, YTO MOKET
UHTEPIPETHUPOBATHCS JIMIIb KaK «TPEBOXKHBIN», HO HE «OMAacHBI» OOBEKT, M Ha CaMbIX
MOCTIETHUX CTAJAHUAX €ro aTaKH, KOTJa KpHyaliue OCOOM MOYTH HE UMEIOT IIAHCOB CIIACTHCH.
Eciu Obl KpuK MapKupOBal ONpeNeleHHbId YpOBEHb OMACHOCTU (CBSI3aHHBIM C IOSBICHHUEM
TOT0, @ HE MHOT'O XMILHUKA), CUTHAJIBI ObUTH OBl PE3KO pa3InYHbIMU.

YIOMSIHYTBIE BBILLIE KOJBLEXBOCTBIE JIEMYPbl YCTONYMBO PEAarMpyrOT KPUKOM «OIACHOCTBH C
BO3JlyXa» Ha Jit000€ IMOSBJICHUE MEPHAThIX XUIIHUKOB M KPUKOM «HAa3eMHas OMACHOCTH» Ha
MOSIBJIEHUE XUIIIHBIX MJICKOIUTAIOMUX. Te U Apyrue «o003HavyaloTCs» CBOUM CHEelH(pUIeCKIM
CUTHAJIOM HE3aBUCHUMO OTTOr0, IJIe OTHOCUTEJIHHO ONAaCHOCTH HAXOIUTCS caM JeMyp — Ha
3eMJie MJIM Ha BETKaxX, U OTTOT0, KaK MEHSAETCS CKOPOCTh MpUOMKeHUs XulHuka. Hakower,
XapakTep TPEBOXKHOTO KpHUKa Yy ULBIUIAT 3aBUCUT CKOpee OT INPU3HAKOB MOTEHIHUAIBHO
OIaCHOI0 OOBEKTA, HEXKEJIH OT JAUCTAHIMHU J0 3TOro o0BbEeKTa M, CJIEJOBATENbHO, OTTOTO, KaK
laHHas 0COOb OLIEHUBAET OMACHOCTh IS CeOsl.

To xe camoe mnoka3anu 3HameHuThle omnbIThl P. Cudapra u JI. UuHM ¢ 3eneHbIMH
mapteimikamu Cercopithecus aethiops. AnekBaTHOCTh M TOYHOCTH pEarMPOBAaHUS MAPTHIIIECK Ha
CUTHalI 00 OINACHOCTH ONPEACICHHOTO poja («Opem», «3Mes», <Ieomapa») MHOIHOCTHIO
OIpesieNAeTCsl TEeM, HACKOJIbKO COOTBETCTBYET AaKyCTHYECKas CTPYKTypa JaHHOIO KpHKa
HEKOTOPOMY «HJI€aJIbHOMY THITY», KOTOPBI BCE OCOOM 3TOT0 BHJA PACIIO3HAIOT KAaK CHUTHAJ C
COOTBETCTBYIOLIUM «3HAUYEHUEM», & HE IIPOCTO «IIIyM».

VIMEHHO  CUTHANBI-CUMBOJIBI ~ OKa3bIBAIOTCSI CaMbIM  CHELMAIM3UPOBAHHBIM  BHUJIOM
KOMMYHHUKATUBHBIX CHUTHQJIOB, BEPIIMHOW 3BOJIOLMU CHTHAJIBHBIX CHUCTEM B KOHKPETHBIX
(UIIOTeHEeTHYECKUX BETBSIX.

Tak, y Goyiee IPUMUTHUBHBIX, paHee CHOPMHUPOBABIIMXCS BHIOB CYpPKOB (0ojee JIMHHBIC
«BETBW» (DUIIOTEHETHYECKOTO JApEeBa) €CTh CJAMHCTBEHHBIM TPEBOXKHBIA KPHUK, KOTOPBIHA
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UHGOPMHPYET JHUIIb O TOM, YTO KpHyalas ocoOb HCIIBIThIBAET OECIOKONCTBO, TOTAAa KaK y
0oJiee MOJIOJIBIX BHJIOB MOSIBIISIFOTCS TU(P(PEPSHIIMPOBAHHBIC THITBI CUTHAIIOB (pHC. 7).

Eme pa3 momyepkHeM, UTO 1O COJACPKAHHMIO COOOIICHUH  CUTHAJIBI-CUMBOJIBI
MIPOTUBOMNOCTABJISIOTCS CUTHAJaM-CTUMYJIaM: TepBble HHOOPMHUPYIOT O CHUTyallid H3BHE,
B KOTOPYIO BTSHYTBI OCOOH, BTOpBIE O CYOBEKTHBHOH OIICHKE HANpPSKEHHOCTU CUTYaIlUH
camoil ocoObt0. CHrHanbI-CUMBOJIBI WH(OOPMUPYIOT MapTHEpa, a HE BO3JEHUCTBYIOT HAa HETO
«3pecb U cedvacy. CUTHANBI-CTUMYJBl  TOJIBKO — BO3JEHCTBYIOT HAa  PELUIMEHTA,
a He UHQOPMUPYIOT €ro; MpUYeM cujla M CHeIU(PUYHOCTh BO3ACHCTBHS CBSA3aHA C YpPOBHEM
MOTHBAIMM M CHEUU(PUIHOCTHIO MOTHBAIIMOHHOTO COCTOSIHHSI OCOOHM, KaK M TpeNIojiararT
KJIaccudeckue dtosioru (tadnuna 3). Hakoner, neiicTBue mepBoil KaTerOpUK CUTHAJIOB CBSI3aHO
C MEXaHM3MOM HH()OPMUPOBAHUS, CIEIM(PUUECKUM HMMEHHO MJIsi CHTHAJIOB, a BTOPOH — C
MEXaHU3MOM CTUMYJISIMH MOJI0OHOT0 MOJ00HBIM, KOTOPOMY MOJAYMHSIOTCS JIIOObIE JEHCTBHUS,
o0afaromye HeKO| BBIPa3UTEIbHOCTHIO, @ COBCEM HE OJTHH JIEMOHCTPAIIHH.

IMoaxomsmiero pycckoro ananora Haspanui referential signals u motivational signals moka
He cyuiectByeT. JK. . Pe3nukoBa B cBoell kHure («/HTEIEKT U A3BIK )KUBOTHBIX U YEJIOBEKA:
OCHOBBI KOTHUTHBHOM 3TONOTHNY, 2005) UCIIONB3yeT AOCTOBHBIM MEPEBOJI «KATETOPHUATbHBINA
curHam». Ham kaxercs 0osiee MOIXOAALIMM IO CMBICITY TEPMHH «CHTHAJIBI-CUMBOJIBY. B 3 TOM
ClIy4ae COXpaHSAeTCS TO MPOTHUBOMOCTABICHHE CUTHAIaM-CTUMYJaM, KOTOPOE CYIIECTBEHHO B
A000M  HUCCIIEJOBAaHMM POJM CHUTHAJIOB KaK CHEIUAJIW3MPOBAHHBIX IOCPEIHUKOB B
nH(OPMAITMOHHBIX 0OMEHaX BHYTPH COOOIIIECTRA.

K HacrosiiueMy BpeMEHHM M3BECTHO MHOMECTBO IPUMEPOB  KOMMYHUKATHBHBIX
B3aMMOJICHCTBHI, O KOTOPBIX MOKHO YBEPEHHO CKa3aThb, YTO Mbl UMEEM [0 C CUTHAJIaMH-
CUMBOJIaMH, a He cTuMyiamu. Ho 3To TeMa 1t OTAEIbHOM CTaThH.

TPAEKTOPHSA SKOJIOTHMUYECKOHN MBICJIN.
HA IYTU K COBPEMEHHOMY IIOHUMAHHWIO BUOC®EPBI.
JanunioB-Aanniabsan B., unen-xoppecnonoenm PAH, Peiip U.

«Hayxka u xn3ap» Ne 3, 2010

YesioBeK 3aBHCHT OT OKpYKalOIIeH cpelbl, HO H OKPY:KAalIIasi cpeJa 3aBHCUT OT
yeJjioBeKa. 3a BpeMsi CBOero CylnieCTBOBAHMS YeJiOBeuecKasi IUBMJIM3AIMS He CO3/aJja,
NMOKAJAyiHd, HU OJHON TEXHOJOIMH, KOTOpas TAaK WIM HHaYe He paspymiajga Obl
okpy:xawmyw cpexy. K cuacrbio, mapajiesbHO MET W CO3WAATENbHBIN Mpolece
HAPAIMBAHMS HAYYHBIX 3HAHMH. 3a mocjegHee CToJleTHE CTAPAHUSIMM MHOTHX
HCcleioBaTe el 4YeJl0BeK NPHIIE] K IOHMMAHUI0 OCHOBHBIX 3aKOHOB INPUPOABI,
ol0ecrieynBaOIIMX YyCTOMYHBOCTL Onocdepnl. Ho oco3Hamm Jm MBI 10 KOHIA CBOIO
OTBETCTBEHHOCTH Iepe] *KU3HBI0 Ha 3emJie B Leiom?

Ot I'ymboabaTa 10 BepHaackoro

[lono6GHO 56;104HOMY YEpBIO, MOJTAYMBAIOIIEMY H3HYTPH OOJIFOOOBAHHBIA UM IUIOJ,
YeJIOBEK CTPOUT CBOIO LIMBUIIM3ALIMIO BHYTpU OMocdephl U 3a CYET YACTUUHOTO €€ pa3pyIICHHUS.
IIpu 3TOM OH JIMIIB HEJABHO IPUCTYNWJI K HU3YyYEHUIO OTOM CIIOKHEHIIEH CUCTEMBI, XOTs
IIEPBBIC TIONBITKH LIEJOCTHOTO NMOAXOAA K HEM BOCXOAAT €mE K 3HAMECHUTOMY HEMELKOMY
ecrecTBoMCIbITaTeNNt0  Anekcanapy ['ymGonbary (1769-1859), mpoTuBoOmocTaBUBIIEMY
MO3aMKE€ HE3aBHUCHMO CylecTByomux BuaoB Kapma JIlunnes mnpexacraBieHue o
B3aMMOJICHCTBIM OPraHU3MOB MEXAy co00i M ¢ naHamadToM. B 3a10keHHBIX UM OCHOBax
Oouoreorpaduu KIMMaT BBICTYIIAET KaK OMPEEIIoNIee 3BeHO JaHmadTa.

Tem He Menee B3l ['ymMOoObATa HA )KUBOI MUp | €ro JaHamadTHOE OKpYKEHUE KaK Ha
€IMHYI0 CHUCTEMY, HEOTPBIBHYIO OT KJIMMAaTHYECKUX (paKTOPOB, BO BTOpoii mosioBuHe XIX Beka
YCTYNIA MECTO UCTOPUU MPOUCXOKACHUS ((DUIOTCHNHN) KaK €IUHCTBEHHO 3aCITyKUBAIOIIEMY
BHUMAHUsI HAy4YHOMY OOBSICHEHMIO SIBI€HMH MpUpoJbl. IMEHHO HCTOpHEN MPOUCXOXKICHUS B
mporecce KOHKYPEHTHOTO €CTECTBEHHOTO OTOOpa OTHENBHBIX 0COo0ei cymen OOBSICHUTH
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Yapnps3 JlapBUH JMHHEEBCKOE MHOXECTBO BMIOB. IIpu sTOM wH3ymuTenbHas 1O CBOEH
JoruyHOCTH  ujes JlapBuHa  cTasia  HE TOJNBKO  OMOJIOTMYECKOW  Teopueid, HO U
MHUPOBO33PEHYECKON KOHIENIMEeH. A B pamMKax €€ MOCHeIyIOLEro pa3BUTHSI B OHOJIIOTUH
BO300Ja7a)l PEIyKIIMOHUCTCKUNM TOJXO0J, TO €CThb OOBSCHEHHE OOIIero d4epe3 4acTHOE Ha
OCHOBE HAKOIUIEHHOT'O SMIHMPUYECKOr0 Marepuaia. DTOT MOAX0A C(HOKYCHpOBaJl BHUMaHHE
YU€HBIX Ha 3BOJIOIHMOHHON Cy/b0€ OTIEIbHOIO BUIAa U €IMHUYHON 0COOH, CO3/1aBasi HHEPIIUIO
«apobnenus» 6uoTel. M 3Ta TeHAeHuus, Oyaydu BO3BelleHA B a0COIIOT, CePhE3HO 3aMeIria
pa3BUTHE B3IJIA10B HA OUocepy Kak Ha €AUHYIO CUCTEMY.

Kazamocp Obl, cuctemHass KoHIenuus Ouocdepbl AOKHA ObUla BO3HUKHYTH B HEIpax
9KOJIOTHH, 3apokaaBineics Ha pyoexe XIX—XX BekoB. OqHako B JEHCTBUTEIBHOCTH BCE
CJI0KUJIOCHh UHaYe. M nepBelii CBOMM HE3aBUCHUMBIM ITYTEM IPUILIET K COBPEMEHHOM TPAKTOBKE
9TOrO MOHATHUS HE OMOJIOr, a MMHEPAJIOr, OCHOBATElb T'€OXUMHHM, BBIJAIOLIMNACA POCCUMCKUN
yuénbiii B. U. Bepnanckuit (1863—1945). B omyOnukoBanHBIX B 1926 rogy NeKIUsX MOX
o0muM Ha3BaHueM «buocdepa», Tpu rojma crycTs HM3JaHHBIX Ha (PPAHIy3CKOM S3bIKE, OH
BBIBUHYJ MJ€I0 IEJIOCTHOTO MHUpPA, B KOTOPOM JKHMBasg Marepusi («UIEHKA SKU3HUY)
00beIMHEeHA Yepe3 CUCTEMY OMOTE€OXUMUYECKHX ITUKIIOB ¢ aTMOCGHEPOH, THAPO- U JIUTOCHEpOi.
OO6onouky 3emiH, B KOTOPOW MPOTEKAIOT OMOXMMHYECKHE MPOIECChl, OH M MPEIIIOKUIT
Ha3bIBaTh OHOChepoil.

BepHajnckuil 1mokasan, 4TO XMMHYECKOE COCTOSHHE HApYXKHOM KOPBI HAIIEW IUIAHETHI
HAXOJUTCsl BCELEJIO IOJ| BIMSHMEM JKU3HU U ONpeieseTcs >KUBBIMU OpraHusmMamu. B ero
yu4eHuu o Ouocdepe He TOJIBKO PACCMATPUBAINCHh OCHOBHBIE CBOMCTBA JKMBOIO BELIECTBA U
BIIMSIHUE HAa HEro KOCHOW HPUPOABI, HO U BIEPBbIE OBUIO PACKPHITO IPaHIUO3HOE OOpaTHOE
BO3/ICHCTBHE KU3HU Ha a0MOTHYECKYIO cpely ¥ (POpMHUPOBAHUE B PE3yJIbTaTe ITOTO Mpolecca
OMOKOCHBIX HPUPOAHBIX CyOCTaHIMH, TakuX, Hampumep, Kak IouyBa. Brepsble Bcs kKuBas
o0oJlouKa IUIaHETHl MpeJAcTana Kak eIUHOE, CII0KHOE, HOB TO Y€ BPEMs U XPYIKOE
oOpa3zoBanue. B utoroBom oboOmaromem tpyae «XuMuiyeckoe crpoeHue ouocepsl 3emiu u
e€ okpyxeHus» Bepnaackuii nucan: «Ha Hamel muianere B Onocgepe CyniecTByeT He KU3Hb,
OT OKpYXXEHMs HE3aBUCHMAas, a )KUBOE BEIIECTBO, T.€. COBOKYMHOCTb HUBBIX OpPraHU3MOB,
TECHEWIIMM 00pa3oM CBsi3aHHasi C OKpykatomend e€ cpemoil Ounocdepsl — MOIIHBIM
reoJIorMYeckuM (pakTopoM OT OHOCHEPBl HEOTACTUMBIMY .

OH Takke MNEepBbIM BBICKA3aJ]l MBICIb, YTO «0OJaroaapsi 3BOJIIOLMHM BHUAOB, HEIPEPHIBHO
UAYyIIEH U HUKOT/Ia HE MPEKpalllaloencsi, MEHIETCsl Pe3KO OTpa)KeHHWE *KMBOTO BEIIeCTBa Ha
OKpyxaromiei cpene. biarogapst aTomy mporecc 3BOJIIOLMA — HU3MEHEHHUS] — MEPEHOCUTCS B
IIPUPOJIHBIE OMOKOCHBIE U OMOT'€HHBIE TeJa, UTPpaloIIe OCHOBHYIO Poib B OHocgepe, B IOYBHI,
B HAa3eMHbIE U IOJ3E€MHbIE BOJbI (B MOps, 03€pa, pEKU U T. J.), B YU, OUTYMbI, U3BECTHSIKH,
OpraHOT'€HHBIE PYbI U T. .y,

BwMmecre ¢ Tem, pa3mbIluiasg 0 MyTAX 3BOJIOLUU OHochepsl 1 06 0cO00M MecTe, 3aHIMaeMOM
B Heil yenmoBekoM, BepHaackuil mpuimén K BBIBOAY O BO3MOXKHOCTH yIpaBieHHs Ouocdepoii
CUJION YeJIOBEYECKOT0 pa3yma — «HayYHOW MBICIBIO U FOCY/IapCTBEHHO OPraHU30BaHHOM, €10
HamnpaBIsieMON TEXHUKOH...». M B 3TOM OTHOIIEHWHM OH ObLI YEJIOBEKOM CBOEH SIOXH,
CBSI3BIBABILUM HaJEX/bl HA Oyaylee ¢ 0e3rpaHUYHbIMU, KaK TOT/1a Ka3ajJoCh, IEPCIEKTUBAMU
Hay4yHO-TEXHMUYECKOro  mporpecca: «TeopeTMuecku Mbl  HE BUIUM  IIpeesa  €ro
BO3MOYHOCTAM...»".

Bek BeJIMKHX IK0JIOT OB

Wnen BepHaackoro, aajeko OINEPEIUBIIUE BpPEMs, MOTIH OBl JOJNTO €€ OCTaBaThCS
HEBOCTPEOOBAHHBIMH, €CITH OBl HE CTPEMHTEIHHO PA3BUBABINASICS B TE K€ TOJIBI IKOJIOTHS. JTa
HOBas  OTpacib 3HAHHUA COCPEAOTOYMJIA BHUMAaHHME YUY€HBIX Ha  CTPYKType H
(YHKIIMOHUPOBAHUM HE OTJCBHBIX OpPraHU3MOB, a OMOJOTMYECKUX KOMIUIEKCOB. U xoTs
NEPBBIM TIOHITHE «JKOJOTHS» BBET WM3BECTHBI HEMEUKHUH €CTECTBOHMCIBITATENb DPHCT
I'exkens (1834—1919) nyist onpeneneHust 00JaCTH OMOJIOTHH, U3yUaIOMIEH B3aMMOOTHOIICHHS
OPTraHu3MOB €O cpejioit, 10 Havana 1900-X roI0B TOT TEPMHH MOYTH HE MCIIOJIL30BAJICS.

CylIecTBeHHBI BKJIAJl B CTAHOBJICHHEC HOBOW HAyKW BHECIM THIPOOUOJIOTH, YTO
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O0BSICHUMO: Be/lb OOBEKTOM UX M3y4YeHHsI ObUIM BOJHBIE OPIaHU3MBI, KOTOPhIE HEBO3MOXKHO
paccMaTpuBaTh B OTPHIBE OT OKPYKAIOMIEH UX (U3UIECKOM CPEIbI.

OnHUM U3 TIEpBBIX B ATOM pAy ObU1 HeMelkuit 300101 Kapn Méouyc (1825-1908). U3yuas
BOCIIPOM3BOJICTBO MOJUTIOCKOB Ha YCTPUYHBIX OTMeNsX CeBepHOro Mops, OH 00OCHOBAI
NpeaCTaBleHHE O OHOLEHO3e — BHYTPEHHE CBA3aHHOM COOOILECTBE OpPraHU3MOB,
HAaCEJSIIOIIMX TOT WIM MHOM OJTHOPOAHBIN y4acTOK MOPCKOTo JHA. OH OTMETHII 3BOTIOLMOHHO
CJIOKUBILYIOCS >KECTKYIO NPUBS3KY OTIEIBHBIX BHJIOB HE TOJIBKO APYr K APYry, HOU K
crenupuUecKkuM YCJIOBUSIM MECTHOHM cpenbl (Oumotomy). BrocnenctBum nonsrue OuolieHo3a
OBUIO pacCIPOCTPAHEHO Ha MPECHOBOIHBIC U Ha3eMHBIE cOO0IIecTBa — OMOLIEHO3 MPYyAa, 03€pa;
OouorieHo3 6ep&30Boro Jjieca u T. .

B nawane XX Beka BKJIaJ B HCCIEAOBAaHUS HAJIOPTaHU3MEHHOTO YPOBHS BHECIHM OHOJIOTH
CaMbIX pa3HbIX HampaBlIeHUIl — OOTaHUKU, 300JO0TH, THIAPOOUOJIOTH, JIECOBENABI. Y IajJocCh
BBISIBUTh HEKOTOpBIE OOIIME 3aKOHOMEPHOCTH, XapaKTepHBIC ISl Pa3BUTHUSA CaMbIX Pa3HBIX
KOMILJIEKCOB OpPraHU3MOB (COOOIIECTB, OMOIIEHO30B) B XOJI€ B3aUMOJICHCTBHUS C OKPYKAIOIIEH
cpenoi. K TakoBbIM, Hampumep, OTHOCHUTCA IPOLECC CYKLECCHMM —  3aKOHOMEpPHOU
CTaJUHUHOCTH Pa3BUTHUS SKOCUCTEM.

OTKpBITHE CYKIIECCHM — 3aciyra ABYX aMepUKaHCKUX OoTaHuKOB. IlepBblit n3 HUX, ['eHpu
Koymnc (1869—-1939), 3anumarncs u3ydeHuEeM pacTUTEILHOCTH Ha MobOepexnbe o3epa Muduras,
KOTOpO€ Ha MPOTHKEHUH JUTUTEIBHOTO TIEPHO/Ia MEJIeNIo U OTCTynajio oT Oepera. Ilpu aTom oH
OPEIIONIOKUT, YTO BO3pacT COOOIIECTBA JOJKEH YBEJIMYUBATHCA IMPOMOPLHUOHAIBEHO
yJaJeHUI0 OT KPOMKH BOJIbl, U, TAKUM 00pa3oM, CMOI pEKOHCTPYHPOBATh X0/ BCETO IpoIecca.
Camble MOJOJBIE, TOJBKO YTO 0Opa3zoBaBIIMECS [IOHBI OBbUIM 3aceleHbl MHOTOJETHUMHU
TpaBaMH, YKPEIUIIBIIUMU CBOMMH KOPHSIMHU 3bIOYYME MECKH. 3aTEM Ha UX MECTE MOSBISINCH
37IaKH, BCJEA 3a HUMHM — KYCTapHUKH. A yK€ TOTOM, Ha Ooyiee CTapblX M 3aKperiéHHbBIX
JIIOHAX, HAYUHAJIW PacTH JI€pPeBbs, NIPUUYEM B ONpPEAENIEHHON MOCIe10BaTENIbHOCTH: CHavyaa
COCHBI, 4epe3 IOKOJICHHE CMEHsBIIMeCS AyOamMu U KIEHAMH, U, HAKOHEl, Ha HauOOIbIIEeM
yIaJIeHuu OT Oepera MOSBISUIUCH OYKOBBIE JEPEBbS — CaMble TEHEIIOOMBBIC IJISI JTOU
KJIMMAaTUYECKOW 30HBI.

B 1916 rony nmocnenoBatens Koynca ®penepux Knementrc (1874-1945) omyOnmkoBan
knaccuueckuit Tpyn «PactutenbHas cykueccus». OH MOKazal CIOCOOHOCTH OHOIICHO30B
MIPUCIIOCA0JINBATHCA U HBOJIOLMOHUPOBATH B XO/€ U3MEHEHUM OKpyxatouieil cpeabl. [Ipuuém
€CJIM Ha HaydaJbHBIX JTamax pa3Hble cOOOIIeCTBa OJHOM M TOW K€ MECTHOCTH MOTYT CHIJIBHO
OTJIMYATHCA APYT OT Jpyra, To Ha Oojee MO3AHUX CTAAUSIX OHU CTAHOBSTCS BCE Oonee u Oosee
CXO)KUMH. B KOHIIE KOHIIOB OKa3bIBaeTCs, 4YTO Ui KaXI0W oOJacTH ¢ OmpeaenéHHbIM
KJIMMaTOM U IMOYBOI XapaKTEpHO TOJBKO OJHO 3pesioe, WM TaK Ha3blBa€MOE KJIMMAaKCOBOE,
CO0011eCTBO.

A emé necsaTh neT cmycts, B 1927 roxy, B AHIVIMM BBHIIIUIA KHATA QHTJIMACKOTO 300J10Ta
Uapnr3a DOnroHa «IKOIOTHSA >KUBOTHBIX». OHa CHocoOCTBOBala MEPEKIIOYCHUIO BHUMAHUS
300JI0TOB C OTJEJIbHOIO OpraHu3Ma Ha MOMYJISIHUI0 B LEJIOM KaK Ha CaMOCTOSATEIbHYIO
eAVHHIY. ABTOpP KHUTH MOOBIBal B JBYX ApPKTHYECKUX OKCICIUIUSAX, U €ro BHHUMaHUE
MIPUBJIEKJIN KOJEOAaHUS YMCICHHOCTH MEJIKUX I'PbI3YHOB, MOBTOPSBIIMECS C MEPHUOAOM B TpH-
yeTblpe roja. A oO6paboTaB MHOTOJETHHE JaHHBIE O 3aroToBKe NyIIHUHBI B CeBepHOii
AMepuKke, OH NMPUIIEN K BBIBOIY, YTO 3allbl U PBICH TAKXKE AEMOHCTPUPYIOT IUKINYECKHE
KojeOaHus, XOTS MHUKU YMCICHHOCTH Yy HHMX HabmojaroTcs mpumepHo pa3 B 10 mer. B atom
CTaBIIEM KJACCHUYECKUM TpyJle BIEpPBbIE ONMUCaHa CTPYKTypa U paclpelesieHHe COOO0IIeCTB
KUBOTHBIX, a KPOME TOT'O, BBEJCHO IMOHITHE OJKOJOTHYECKOW HHIIM U CcHOpMyIHpOBaHO
MPaBUJIO 3KOJIOTMYECKUX MHPAMHJ — [OCIEAOBATEIBHOTO YMEHBIIECHUS YHCIECHHOCTH
OpPraHU3MOB IO MEpPE Mepexojia OT HIKHUX TPO(YUUECKUX YPOBHEH K BBICIIUM (OT pacTEHUH K
TPaBOSAIHBIM )KUBOTHBIM, OT TPABOSIAHBIX K XUIIIHUKAM U T. 1.).

B 20-30-¢ romet XX Beka HAuajloCh BHEIPEHHE B OJKOJOTHUIO TOYHBIX METOJOB
WCCJICIOBaHMS, Y UCTOKOB KOTOPBIX CTOSUIM aMepHuKaHCKui Onodusuk Anbppen Jlorka (1880—
1949) u uranesuckuii MmatremMatk Buto Bosbreppa (1860—1940). B Beimemieii B 1925 roay
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KHUTE <«ONeMeHThl (¢u3nueckoit Ouonorum» JloTka BHEpBBIE MNPEANPUHST TOMBITKY
npeoOpa3oBaHusi OMOJIOTUH B CTPOTO KOJWYECTBEHHYIO HayKy. B wacTHOCTH, OH pa3paboran
MaTeMaTUYeCKHEe MOJEIN W Pacd€Thl MEKBUIOBBIX B3aUMOJCHCTBUUN (HampuMep, MOJEIb,
OIMCHIBAIOUIYI0 COMNPSDKEHHYIO JUHAMUKY YHMCIEHHOCTH XUIIHHUKA U JKEPTBbI), a TaKxke
O6noreoxumMuueckux MUKIOB. A B 1926 rony Bonbreppa pa3paboTan MareMaTn4ecKyro MOJIEb
KOHKYPEHIIMM JIBYX BHJOB 3a OJHMH PECypC M TIOKa3ajl HEBO3MOXKHOCTh WX YCTOWYHBOTO
JUTATEIIEHOTO COCYIIIECTBOBAHMUS.

Teoperndeckne wucciaenOBaHUsA, KOTopble BhIMONHWIN JloTka m BombTeppa, mpuBiekin
BHMMaHUE MOJoJi0ro coBeTckoro Ouonora ['eoprusi ®panuesuua I'ayze (1910-1986). On
MPEUIOKUIT CBOIO, OoJiee MOHATHYIO OMoJioraM MOIU(HUKAIUIO yYpaBHEHHH, OMHCHIBAIOIINX
MPOIIECCHl MEXBHJIOBOW KOHKYPEHLMH. DKCIEpUMEHTalbHas MpOBEpKa ITUX Mojeed Ha
1a00paTOpHBIX KyJIbTypax OakTepuil W MPOCTEUHINX IMOKa3alla, YTO COCYHIECTBOBAHHE BHUOB
BO3MOYKHO, €CJIM OHHM 3aHUMAIOT pa3HbIe SKOJIOTHYECKHE HUIIN. B MpoTHBHOM cityyae OJIMH U3
KOHKYpPHUPYIOIIUX 3a Ty K€ HHIIYy BHJIOB HEHU30EKHO BBITECHSIETCS JPYrUM (3aKOH
KOHKYPEHTHOT0 UCKIoueHHs ). PaboTh ["ay3e Bonutm B onmybnukoBanuyo B 1934 rony B CIIIA
kaury «bopwba 3a cymectBoBanue» (B Poccun oHa yBuaena CBET JHIIb CEMb JI€CATUICTHHA
CIYCTsI) ¥ BHECJIM BECOMBIH BKJIAJ] B MOSIBJICHUE KOHIETIIIUY 3KOCUCTEMBI.

«ba3oBasi eTMHHUIIA» IKOJIOTHH

UecTpr BBEIEHHS TOHATHS «IKOCHUCTEMay», a mpousonuio 3To B 1935 romy, mo mpaBy
MPUHAIICKUT aHIIMACKOMY OoTtanuky Aptypy Tancnu (1871-1955). Koneuno, y Hero 6buin
CBOM JIOCTATOYHO aBTOPUTETHBIE MPEAIIECTBEHHUKHM — B YaCTHOCTH, aMEpPUKAHCKHM
rugpoduonor Oasapa bépmxk (1851-1950), m3yuaBmmii B Hauane XX Beka Ha Marepuaie
03EPHBIX COOOILECTB POJIb OPraHU3MOB B KPYrOBOpPOTE BELIECTBa U TpaHCHOpMaLUK IHEPTHUH,
wi ero Hemeukuid kostera Asryct Tunemann (1882—-1960), chopmynuposasumuii B 1920-e
roJibl TaKHue Ba)KHbIE JUIA SKOJOTHMHU MOHATHA, KaK OuMomacca W OuoJIorMYecKas MPOAYKIIHS.
Ho Bcé xe mmenHo 1935 ron mpuHATO CYUTATh T'OJOM POXKICHHS OOIIEH 3KOJOTHH Kak
camMocTosTeNIbHOM Hayku. OCHOBHOE JOCTHKEeHHE TIHCIN 3aK/II0Yanoch B YCHEITHOW MOMBITKE
MHTETPUPOBaTh OHOLIEHO3 ¢ OMOTONOM Ha YpOBHE HOBOH (DYHKIIMOHAJIBHOW €IMHHUIIBI —
skocuctemsl. U ecnu B Ipyrux, paHee c(hOpMHUPOBABIINXCS HAyKaX, TAKUX Kak (QU3HKA, XUMHUS
WIH IIUTOJIOTHUS, YK€ TaBHO MMEIIUCh CBOM 0a30BbIE €MHUIIBI — aTOM, MOJIEKYJa, KJIeTKa, TO
TENepb JAJIs1 SKOJIOTUH €10 CTajla SKOCHUCTEMa — OTPaHMYEHHBIA BO BPEMEHHU U B IIPOCTPAHCTBE
€MHBIA TPUPOAHBIM KOMIUIEKC, OOpa30BaHHBIM KMBBIMH OpraHM3MaMH M Cpeloll Hux
oOuTaHUs, B KOTOPOM JKMBBIE M KOCHBIE KOMIIOHEHTBI CBSI3aHbl MEXIy €000l 0OMeHOM
BEIIECTB U PacHpeIeIICHUEM [TOTOKA YHEPTUHU.

A B 1942 rony, He3aBucumo oT TaHCIH, poccuiickuii reobotanuk B. H. Cykaués (1880—
1967) na mnpuMepe JIeCHBIX COOOIIECTB pa3paboTayn MoHATHE O OuoreoreHose. bymyuw,
B IIPUHIIMIIE, AHAJIOIOM SKOCHCTEMBI, OHOr€OLEHO3 XapaKTepU3yeTcsl OrpaHUYEHHOM
MPOTSHKEHHOCTBIO U OJJHOPOJHOCTBIO IIPUPOJHO-KIMMATUYECKUX YycioBuil. Ha cyme 210
MOXET OBbITh HEOOJIBIIION Y4acTOK JiaHamadTa — HampuMep, MPUPEUYHBINA JIYT WU JI€PEeBO U
1I0YBa [10J] HUM, COOTBETCTBYIOILAsl IPOEKIMH €r0 KPOHBL. Y TEppUTOpHAIBHO U HEpAPXUUYECKU
OMOreoleHO3bl MOTYT pacCMaTpHUBATHCS KaK SYEHKU, WIH «KJIETOUYKH», OHochepsl, KoTopasd,
B CBOIO OUYEPE[Ib, SIBISIETCS SKOCUCTEMON HAMBBICIIETO HEPAPXUUECKOTO YPOBHSI.

Benymyo poib B 3KOCHCTEMHBIX MCCIEJOBAHUAX MO-TIPEKHEMY HUTpalld TUAPOOHONIOTH.
OOBEKT WX HCCIENOBAaHUI — BOIHBIC OPraHU3MBI, 3a4acTyl0 OOWTAIOIIME B 3aMKHYTHIX
BOJI0EMax (MpyA, 03epo), — OTIUYAICA OCOOCHHO 3pUMBIM MEPEIIETEHHEM U B3aUMOCBA3BIO
(U3NKO-XMMUYECKIX M OMOJIOTMYECKHX TPOLeccoB. Tak, YNOMUHABIIMKCS yXKe JIMMHOJIOT
OnBapn bépmxk, nzyuas «abIxaHue 03€p», € MOMOIIBIO CTPOrMX KOJUYECTBEHHBIX METOJIOB
YCTaHOBUWJI CE30HHYIO TMHAMUKY COAEpXaHHUsI paCTBOPEHHOTO B BOJE KHUCIOPO/Ia, 3aBUCSIILYIO
HE TOJIBKO OT MepeMelInBaHus BOJHOW Macchl M AU dy3un kucnopona U3 BO3AyXa, HO U OT
KHU3HEEATEIIbHOCTH OPraHU3MOB — IPOU3BOAUTENEH KUCIIOpOAa (IIJIAHKTOHHBIX BOJOpOCIEH)
MU ero morpebutenei (OakTepuid M >KMBOTHBIX). BrmocnmencTBum 3TH WaeW ObUTA Pa3BUTHI B
Tpynax poccuiickux sumuonoros JI. JI. Pocconmumo (1894—-1977), I'. T'. BunbGepra (1905-1987)
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u npyrux. BunGepr pa3paboTan Tak Ha3bIBaeMblil 0anaHCOBBIM »HepreTudeckuii noaxoa. CyTb
€Tr0 COCTOsIIa B TOM, 4TOOBI Ha 0a3ze eAMHCTBA OMOXMMHUYECKHX ITPOIIECCOB, MPOTEKAOIINX B
caMbIX pa3HBIX OpraHM3Max, — Hampumep, (HOTOCHHTE3a BCEX IUIAHKTOHHBIX BOJOPOCICH B
IIPYAY WU BCEX PACTECHUM B JI€Cy — CYMMHUPOBATh PE3YJIbTAThl UX AKTUBHOCTHU IO KOJIMYECTBY
o0pa3ylomerocss NpUd 3TOM OPraHMYECKOrO BELIECTBA M BBIIEIAIOMIETOCS KUCIOPOJa.
[NosiBuach BO3MOKHOCTH HE TOJBKO KOJIMYECTBEHHO OIIEHUBATH OMOJIOTHYECKYIO TIPOIYKIIHIO
JECHOM WJIM BOAHOM »HKOCHCTEM, HO M pa3paldaTbiBaTh HX MaTeMaTHYECKHUE MOJEIH,
OCHOBAHHBIEC Ha YHEPTETUIECKOM TTOAXO/IE.

Tpu roma cmycts aHajoruyHble u3MepeHus ObutH ocymectBieHsl u B CHIA mopg
pykoBoactBoM Jlxopmka XatunacoHa (1903—1991), 3HaMeHUTOTO HE TOJIHLKO COOCTBEHHBIMHU
uccienoBanusimMu — ero «Kypc numuonorun» (1957) u ceroius npeacTaBisieT caMylo MOJIHYIO
B MHUpPE CBOJIKY KH3HH 03EpP, — HO M aKTUBHOMN MOAJEPKKON TAJAHTIUBBIX MOJIOJBIX YUEHBIX.
Cpenn ero y4eHUKOB CIIEyeT B TIEpBYIO OdYepeab Ha3BaTh OUYEHb PaHO, K COXKAJICHHUIO,
ymepmiero Paiimonnma Jluagemana (1915-1942), ups HeOGompmmas mo o0BEMY paboTa
«Tpoduuecko-TMHAMUYECKHE AaCIEKThl JSKOJIOTUW», oOImyOiaukoBaHHas B 1942 romy, 6e3
IIpeyBeINYEHus, clieNaja 310Xy B 3kojoruu. Ha He€ u ceroiHs cchbuIaloTCsl 3KOJOTH BO BCEX
yronkax 3emiu. JInHaeman pa3padoral o0IIyro cxemMy TpaHC(QOPMALIUU SHEPTUH B SKOCHCTEME
U M3JI0KWJI OCHOBHBIE METOJbl pacuéra e€ sHepreTuuyeckoro OamaHca. OH, B YaCTHOCTH,
TEOPETUYECKH TOKa3all, YTO TPH MEPexoJe C OJHOr0 TPO(UYIECKOrO YpPOBHS Ha IPYroi
KOJIMYECTBO PHEPIUU YMEHBINAETCS TaK, YTO OPraHM3MaM Ka)I0ro MOCJIEAYIOIIEr0o YpOBHS
OKa3bIBa€TCs JOCTYITHA TOJILKO HeOoubias, He 6osee 10%, yacTh OT TOM 3HEPrUu, 4yTo ObLIA B
pacnops>KeHUH OPraHU3MOB MPEbIIYIIETO YPOBHS.

C 5TOro MOMEHTa PKOCHCTEMHBIE HCCIICIOBAaHHS CTAHOBSTCS OJHHUM W3 MarduCTPalbHBIX
HampaBJIeHUN B SKOJIOTHH.

«IlepeorkpbiTHE» OHOchepnl H runoTe3a «l'es»

[Iar 3a marom, yCUJIMsIMU COTEH YYEHBIX BO3BOJMIIA DKOJIOTHUS HENOCTAIOIINE KOHCTPYKLIUN
1 OocBaMBaJla HEOOKUTOE MPOCTPAHCTBO TOTO 3/IaHUS, CBOJBI U KOHTYPBI KOTOPOTO OYEPTUII B
cBoUX Tpyaax Bepnaackuif. OnHako 10 MOHMMaHUs OMOC(Ephl Kak II100aabHON 3KOCUCTEMBI
IOKa el€ He MoJHUManiack U oHa. Mneu BepHaackoro, ymepiiero B roa okoH4anus Bropoii
MHPOBOM BOMHBI, OCTAJINCh BO MHOI'OM HEJOOLIEHEHBI COBPEMEHHUKAMMU, U JJa)KE€ €r0 UTOTOBBIN
TPYA — CBOEro poja HaydyHOe 3aBellaHne — «XUMHYecKoe cTpoeHue ouocdepsl 3emiu u eé
OKpY>KeHHs» ObLIT OMyOJIMKOBaH JUIIb 15 et cycts nocne ero cmeptu. IlotpedoBasnock emié
HE OJTHO JIECATUJIETHE, MPEXKIIE YeM B3I Ha Ouocdepy Kak Ha eUHYIO, IETIOCTHYIO CUCTEMY
CTaJl yTBEPKIaThCs B IPEJICTABICHUIX U YMaX YUEHBIX.

K TakoBbIM B mepByI0 ouyepe/lb HAAJICKUT OTHECTHU 3aMEUaTelIbHOTO pPOCCHIICKOro Guosora
H. B. Tumogeena-Pecosckoro (1900-1981). B npeaBoeHHoe necsATHICTHE, B IEPUOJ KU3HU U
paboTel B ['epmManuu, OH MpociaBUiICs UCCIETOBAaHUAMU B 00JIaCTU paiMalliOHHON T€HETUKH U
BBIMIOJIHEHHONH COBMECTHO CO CBOMM acCHUPAHTOM, OyIyIIMM HOOEJIEBCKUM JIaypeaToM
M. JlensOprokoM paboOTOH 1O OMNpeAeeHUI0 pa3MepoB TeHa. B mocimemHue CBOW TOJBI
TumodeeB-PecoBckuii cocpeoTOUMIICS Ha BOMpOcax INIOOATBHOM 3KOJIOTUM M BO MHOTOM
MPEIBOCXUTUI TOHUMAHUE 1IEJIOTO PsiJia TONBKO eI BHIPHCOBBIBABIINXCS TOTAa MPoOIeM.

Tak, BeicTynass B 1968 rony c¢ noxmamom «buochepa W yenoBedecTBO» Ha 3aceNaHUU
otnenenus ['eorpadpuueckoro obmectsa r. OOHMHCKA, € OH MOCETUIICA MTOC]Ie OCBOOOKACHHS
n3 I'VJIAT'a (B Ty mopy CTOJWYHBIE M OOJIACTHBIE TOpoja OBUIM IS HEro 3aKpBITHI), OH
cpaBHUJ OMocdepy C TUTAHTCKOM XKMBOM (haOpHUKOH, MpeoOpa3yoIIei SHEPTHI0 U BEIIECCTBA Ha
MOBEPXHOCTHU Hallel maHeTsl. buochepa «hopmMupyer 1 paBHOBECHBII cocTaB aTMOC(Ephl, U
COCTaB PacTBOPOB B MPUPOIHBIX BOJAAX, a Uepe3 aTtMocdepy — IHEPreTHKy Hallei IIaHeThI.
OHa ke BIHSIET Ha KJIUMaT) .

Jokian 3TOT B BUAE CTaTbU HamedaTaH B COOpHHMKE Hay4dHBIX TpyAoB OOHHHCKOTO
otaeneHus [eorpaduueckoro oOmecTBa, HO B CHIIy CIEHU(PHUKH 3TOr0 repudepuitHoro
W3JIaHusl TPOYMTaH ObUI JIMIIF HEMHOTHMH, a MO-HACTOSAILIEMY OILICHUTh HOBAaTOPCKHUE HIEH
y4€HOTO CMOTJH, OBITh MOXXET, €AMHUIBL. M, Kak 3T0 Hepeako OBIBaJO C POCCUHCKUMHU
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NIEpPBONPOXOALIAMH, JOKJIAJ M CTaThsl MPOLUIM TNOYTH He3aMedeHHbIMH. Kak, BIpouewm,
HE XOTeJla 3aMeuaTh B Te ToAbl onanbHoro yuénoro u Akanemus Hayk CCCP. A Benp, 1o cyTH,
TumodeeB-PecoBckuii, pa3BuBas ujaeud BepHaacKkoro, OJHUM W3 MEPBBIX BBICKA3al BAXKHYIO
MBICJIb O TOM, 4TO YIpaBJiIeHHE OHOCPepOoil OCYILIECTBIIACTCS CaMOM KU3HBIO.

K coxanenuto, npeObIBaHHE MO Ty CTOPOHY <OKEJIE3HOTO 3aHABECA» 3a4acTyl0 CTaBHIIO
pOCCHIMCKMX Y4Y€HBIX B BECbMa HEBBITOJHOE TIOJIOKEHUE, M BbICKa3aHHblE TUMO(deeBbIM-
PecoBckuM uaen (akTHUECKH OCTAIMCh BHE TOJS 3pEHUS MUPOBOW HAayYHOM MBICIH. 3aTO
HeoObIYalHbIM MHTEpeC B IIMPOKUX HAYUYHBIX Kpyrax BbI3Bajia BbIABUHYTasg B 1970-x romax
anrnuiickuM yuéueiM [xeitmcom JlaBinokowm (p. 1919) 6uochepnas konnenmus ['est (mo numeHu
AJUTMHCKOM OOTHMHU 3eMIIN ).

Wmnxenep mo oOpaszoBanuio, JlaBnok pabotan B HACA, rae 3aHumancs pa3pabOTKOM
IpUOOPOB M0 OOHAPYKEHUIO KU3HHU HA APYTUX IJIaHeTaX (B CBA3M C NPEACTOSIINMU MOIETaMU
aBTOMAaTUYECKUX CTaHIMM K Mapcy u Benepe). A emé panbllie, B CTyA€HUECKHUE TOJbI, OH
CO3/1aJ1 YHUKAJIbHBIN ra3oBbli CIIEKTPO(YOTOMETP A U3MEPEHHsI CBEPXMAJIbIX KOHLIEHTPALU
ra3oB B aTMocdepe. BrociaecTBUM MIMEHHO € MMOMOIIBIO 3TOT0 MPUOOpa yIaioch 0OHAPYKUTh
HaKOIUIEHHE XJOP(TOPYIJIEPOAOB, pa3pylIaAlOIIMX O30HOBBIM cioi 3emmu. BoT 2ta
npodeccruoHaNbHast eSITeTLHOCTh U HaBella aBTOpa Ha MBICITb, YTO HAJMYUE KU3HU HA TUIaHETE
MO’KHO B MPUHLIKIIE OOHAPYKUTH 10 cOcTaBy €€ aTMoc(epbl, Kak HanOoJiee UyBCTBUTEIBHON K
TF00BIM OMOTEOXMMHYECKHM M3MEHEHUsIM cpeabl. [Ipuuém atMocdepa «OKMBBIX» IUIAHET, KaK
Ipeanoynokuia JIaBaok, AOMKHA OTIMYATbCS TEPMOAUMHAMMYECKONM HEPAaBHOBECHOCTHIO,
MOJJIEP’)KUBaeMOl Oylarojjapss aKTUBHOCTH JKUM3HHU. B TO BpeMs Kak y «HEXHBBIX)» IIJIAHET
cocTaB aTMOC(epbl HAXOIUTCS B PABHOBECUU C UX CPETHUM XUMHUECKUM COCTABOM.

O6pa3 I'en, mo JlaBmoky, BO3HMKaeT MPH MBICICHHOM B3IJISIZIC HAa HaIly IUIAHETY U3
KOCMOCa, KOTOpas TMPEACTaBIsETCS KaKk MHOTOYpOBHEBas JKMBas OpraHu3alus, Kak
«CyTepOpraHu3M», 00JIa1al0NIHi CAMOPETYIIATOPHBIMU «Te0()U3HOIOTUIECKIMI» CBOWCTBAMH
U MOAJCPKUBAIOIIUI apaMeTphl IUIAHETHOW cpebl Ha OJIaroNmpUATHOM JUISl )KU3HU YPOBHE.
[Ipu 3TOM 3BOIOIMS 36MHOM OMOTHI HACTOJBKO TECHO CBSA3aHa C 3BOJIOLUEN €€ PU3NUEeCKOro
OKpY)KEHHsI, YTO BMECTE€ OHHM O0pa3yloT €JUHYI0 CaMOpPa3BHBAIOILYIOCS CHCTEMY, OTYACTH
HAIlIOMHMHAIOIIYIO TI0 CBOMM CBOMCTBaM (PM3HMOJIOTHIO )KHBOT'O OpraHU3Ma.

Ocoboe BHMMaHuE B CBOMX MOCTpoeHMsX JlaBiok yxmenser GakTepHaaIbHOMY COOOIIECTBY
3emnu. bakrepun Ha NPOTSHKEHWHM NPUMEPHO JABYX MUJUIMAPAOB JIET OBLIM €IWHCTBEHHOU
¢dopMoit xKHU3HM HA 3emile U, KaK KaTaau3aTopbl OMOT€OXMMHUYECKHX IUKIOB, COPMHUPOBAIH
oumochepy. OHUM W CEromHsS OCTAIOTCSI OCHOBOM OMOT€OXMMHYECKON MAaIMHBI TUTAHETHI.
Ho ecnu napusiiee koraa-To ApeBHee OaKkTepHalbHOE COOOIIECTBO MPOKAPHOT, MOKPHIBABIINX
MOBEPXHOCTh 3€MJIM B BHUIE TOHKOW IUIEHKH, OBUIO B HEKOTOPOM POJE MOHOIOJIBHOMN
o6uoreocepHoil CHIIONW, TO B JaJbHEHIIEM, B XOJ€ 3BOJIOIHMH, €r0 aBTOKATATUTHUYECKHUE
€MHHUIIBI «TIEPEKOYEBAIN» B COCTAB 00Jiee CIOKHBIX opraHu3MoB. OHU 00pa30BaIu B SEPHBIX
KJIETKax CHELHMAIU3UPOBAHHBIE OPraHEUIbl — MMTOXOHAPUU U XJIOPOIUIACTBIL. YTIPABIEHUE
«(pusnonornyeckumu» mnpoueccamu I'en (mporeccamMu BOCCTAHOBJIEHHS U OKHUCIICHHSA,
COEJIMHEHUS KUCIIOpOJa C YIJIEPOAOM U T. J.) OCYHIECTBIIIETCS KaK MPSIMBbIMU HACJEIHUKaAMU
0e3bsICpHBIX OJHOKJIETOYHBIX, HampuMep OakTepUsMHM IMOYBbI, TaK U HUX NOTOMKaMHU B
SJIEPHBIX KJIETKaX — MUTOXOHAPUSAMH (OKHCIUTEIN) U XJIOPOIUIaCTaMH (BOCCTAHOBUTEIH).
N 5TOT KaTadTUTUYECKUW TUMEPIUKI, IO TEPMHHOJOTUM HOOEJIEBCKOro Jyiaypeara Mandpena
DlireHa, Kak Obl CBS3bIBACT MEJIbYAMIINE KUBbIE OPraHU3MBbI C TUNIAHETAPHONH MaKpOCUCTEMOH B
IUTaHEe MOAIEPKaHUsl KIMMAaTUYECKUX U OMOr€0XUMUYECKUX N1apaMeTPOB €€ Cpebl.

HetpynHo 3aMeTUTh 4epThl IBHOTO CXO/CTBa I'en ¢ cCOBpeMeHHON TPaKTOBKOM Ouocdepsl B
pyciie uneir Bepnanckoro, o paborax koroporo JlaBimok y3Han Toiabko B 1980-x romax (u3-3a
OTCYTCTBHSI TOJHOIICHHBIX NEepeBoioB «buocdepb» Ha aHIMIUHACKUN S3bIK, a TAKXKE, IO €ro
COOCTBEHHOMY IIPU3HAHUIO, B CHIIy «IJIyXOCTH» QHIJIOA3BIYHBIX aBTOPOB K IPYTHM SI3bIKaM).
Opnnako ecth u omnuusd. Bo-mepBbix, ['es, BooOie roBops, He Ouocdepa, a 3emis B IIETOM.
JlaBnok mpuberaer k 0Opa3sHOMY CpaBHEHMIO I'en ¢ MonepeyHbIM CPe30M CTaporo Aepena, Iae
kKuBas 4acTh (Omocepa) — NUIIb TOHKWH CIION KaMOus TOJ KOpOH, a OCHOBHAsl MO Macce
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HEeXUBasi APEBECHHA — IPOJYKT MHOTOJIETHEN AESITEIBHOCTH 3TOro ciosi. Bropoe sxe — 310
HexapakTepHoe i BepHanckoro CKenTuyeckoe OTHOIIEHHE K BO3MOXKHOCTH TMOKOPEHMS
YeJIOBEKOM IPUPO/bl U NOJYMHEHUS €€ CBOMM MHTEPECAM.

Ho MoxHO 1M BOOOIIE cUMTaTh KOHIENIMIO I'en, KOTOpyro cam JIaBliOK IpeamoyuTacT
Ha3bIBaTh T'MIIOTE30HM, B IIOJJIMHHOM CMBbICIE cioBa Hay4yHoH? W ecTb 1M B HEW NOMHUMO
TPaHAMO3HBIX TIO CMEJOCTH uaed W (Qurocopckor TONKIAAKU Oojiee cTporas HaydHas
cocraBisomas? Hekotopsie u3 «reou3nonoruueckux» rumnores JIapmoka moxyduiIn Hay4dHO-
IKCIEpUMEHTAIbHOE ToATBEepkaeHHe. Tak, B 1981 romy oH BbICKa3all MpenIoioXKEeHHUE, YTO
r100aIbHbI KIMMAT CTAaOMIM3UpPYeTCs MyTEM CaMOPETyJSIMM LUKJIa JBYOKHCH Yriepoja
yepe3 OHOreHHOE YCWJIEHHE TIpoliecca BBIBETPUBAHUS TOPHBIX MOpPOA. Pe3ynbpTatsl
uccinenoBanuit /I, llIBapumana u T. @onbka, onmyOimkoBaHHble B 1989 romy B ikypHaie
«Naturey, moaTBepAUIIN, YTO MUKPOOPTaHU3MbI BMECTE ¢ I'pUOaMH M pacTEeHUAMH, onaaas Ha
BBIBETPHBAEMYIO TIOPOY, CIOCOOHBI B JIECATKU M COTHHU pa3 YCKOPATH MPOLIECC XUMHUECKOTO
BbIBETpHBaHUsA. PacTBOpEHHAs B TOKAEBBIX U I'PYHTOBBIX BOJAX JBYOKHCH yriepoja B ¢popme
OMKapOOHATHBIX HOHOB BBIHOCHTCA C pEYHBIM CTOKOM B MmwupoBoii okean. Tam
HEOPTraHWYeCKUH YriIepos MCIOJb3yeTCsl 300- U (UTOIUIAHKTOHOM JIJIsl TIOCTPOEHUS CKEJIETOB
9THUX OPraHu3MOB, a IOCJI€ HUX OTMHMpAHUS BBIBOAUTCA M3 000pOTa M HAKAIIUBAETCS B
OCAJIOYHBIX MEJOBBIX OTJIOKEHHAX. CBOM BKJIAaX B 3TOT IMPOLECC BHOCAT U OKCAHUYECKHE
BOJIOPOCIIH, CBSI3BIBAIONINE B X0J1¢ OTOCHHTE3a aTMOC(EPHYIO TBYOKUCH YTIIEPO/Ia.

MOXHO NPHUBECTH M APYTHE NPUMEPHI JOKA3aHHBIX HA CETONHAIIHUN ACHb LUKIMYECKH
3aMKHYTBIX TPUYMHHBIX LENOYEK, SABISIOLINXCS XapaKTePHOH yepToi Teopu3nonoruu. Xyxe,
0JTHaKO, OOCTOUT JeJI0 ¢ LIEHTpalbHbIM MocTynaToM JlaBnoka, ¢ ero uaeeit I'en kak rio0GanbHO
CKOPEJUIMPOBAHHOI'O CYIIEPOpPTraHu3Ma, KOTopasi IOoJBEpriach B CBOE BpPEeMsl KECTKOW KPUTHKE
CO CTOPOHBI MHOTHMX H3BECTHBIX IBOJIIOLMOHHUCTOB. J[e10 B TOM, UTO 3BOJIOLUSA OHOChEpH] B
pamKax KoHuenuuu I'en mHTEpHpeTupyeTcs Kak €€ MHAMBUIYaJbHOE pa3BUTHE (3MUrEHE3) U
COBEPLICHCTBOBAHNUE CAMOPETYJIATOPHBIX CBOMCTB. OJHAKO € TOYKHM 3pEHUS TPaJAMLMOHHOU
HayKH TakHue XECTKO CKOPPEIMPOBAHHBIE CHUCTEMBbI BbICOYAMILEH CIIOKHOCTH CO BPEMEHEM
HEeM30€KHO AETpagupyroT U pacnajnarorcs. JKuBble OpraHu3Mbl TaKKe OTIMYAET BblcOYaiimas
CIIOHOCTh Opranumzauuu. Ho ansg monnepkaHusi 3TOM CIOXKHOCTU M YIOPSIIOYEHHOCTH B
IPUPOAE HCIOJIB3YETCS MEXaHM3M KOHKYPEHTHOIO B3aMMOJACWUCTBUS 0OcOoOed, B pe3yibTare
KOTOPOTrO B TIOTOMCTBE BOCHPOHM3BOASTCS TOJBKO T€ M3 HHUX, KOTOPbIE COXpaHWIH 3Ty
BHYTPEHHIOIO YIIOPSA0YEHHOCTD.

Opnaxo I'est cymecTByeT B € AMHCTBEHHOM YHCIIE U, CIEI0BATENIBHO, BOCIIPOU3BOIUTHCS OHA
HE MOXKET, KaK HEBO3MOXKEH, I10 3aMeYaHui0 OpHuTaHCKoro »skosiora Puuappa JlokuH3a,
€CTECTBEHHbI OTOOp HamOoJiee MPUCIIOCOOICHHON U3 IJIaHEeT. A cle0BaTelbHO, HE MOXKET
UATH PEeYd U O CKOJbKO-HHOYIb JUIMTENILHOM COXpaHeHUWH crnocobHoct [enm K
CaMOPETYJIMPOBAHUIO, €CIIA TOJIBKO HE MBICIIMTh 33 HEW ynopsaoduBaromen Boau Teopua. Mnn
ke (10 HMPOHMYECKOMY 3aMedaHuio KaHajackoro ydyéHoro ®oppa [lynurina) — komuTera
OMOJIOrMYECKUX BHJIOB, €XKETOJHO COOMPAIOLIErocs C IENbI0 JIOIOBOPUTHCA O KIMMAaTe U
XMMHUYECKOM COCTaBe IUIAHEThl Ha cienyroumii rox. IlporuBomocTaBUTh 4TO-1HOO 3TON
Kputuke JlaBlIoK He cymen, 4YTO B UTOre CHOCOOCTBOBANO JAMCKPEOUTALUU — UICH
(dopmMupoBaHUs OJIATONPUATHOMN JUISl )KU3HH CPEJIbI CPEIACTBAMU CAMOM KU3HHU.

Buocdepa kak «pbIHOK» OMOTEXHOJIOTH I

Nnen JlaBioka oka3aiu, 6€CCIIOPHO, PEBOIOIIMOHU3UPYIOIIEE BIUSHAE HA YMBI, XOTSI caMa
€ro KOHIIeNIHs Oblila BCTpEeYeHa aKaIeMUYeCKOM HayKoi BeCbMa CKETITUYECKHU.

JanpHeiimee pa3BuTre mpodiemMa MOoAepKaHUd YCTOHYUBOCTH JKU3HU Ha 3eMJie TIOJTyduIia
B TpyAax MPEeACTaBUTENS POCCUMCKON SKOJIOTMYECKOM MIKOJBI, merepOyprckoro 6modusuka
B. T'. T'opmikoBa. Ero Teopusi, okoHuarenpHo oopmuBascs k cepeaune 1990-x romos, Obuia
Ha3BaHa TeOpHell OMOTHYECKON Peryssuu oKpyKatomieil cpeabl. [Ipuuém npeaiokeHHbI uM
Hay4HbIM [TOAXO0J B KOPHE OTJIIMYAJICA OT noaxoaa Jlasioka.

[Ipexxne Bcero, uccienys MexaHU3Mbl OMOT€OXMMHUYECKOT0 KpyroobopoTa, ['opmikoB kak
Obl MOMEHSJ MEeCTaMU INPUYMUHBI U CIEACTBHS, OTBEAS LEHTPAIbHOE MECTO KpPYyroBOPOTY
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BEIIECTBA M DSHEPTUHU HA YPOBHE OTIEIBHO B3ATHIX OMOTHUYECKHX COOOIIECTB, U B TMEPBYIO
odepesb — OMOTreoIeHO30B, ITUX, MO BhIpaKeHHIO TumodeeBa-PecoBckoro, «3IeMeHTapHBIX
eANHHUID OuoCheEpEhI.

Kak u3BecTHO, Kax/10€ TaKoe COOOIECTBO OCHOBAHO HA TECHOM B3aHUMOJICHCTBUM M TOHKOMN
COTJIACOBAaHHOCTH BCEX BXOJSIIMX B HETO BHJIOB — PACTEHHI, TPUOOB, MHUKPOOPTaHU3MOB,
MEJIKHX OeCIO3BOHOYHBIX, — BCTPOCHHBIX B CJIOXKHBIE TPODUUYECKHE IETIOYKH, IO KOTOPHIM
HUPKYTUPYIOT SHEPTUS U HEOOXOIUMBIEC NIl UX JKU3HENEATEIHbHOCTH XUMUYECKUE BEIIECTBA.
NmenHo sTa *ECTKasi CKOPPEIUPOBAHHOCTh BUIOB BHYTPH COOOIIECTBA — TMPU OTCYTCTBUH
MEXBHUJIOBOM KOHKYPEHIIMM U TIOYTHM TIOJIHOM 3aMKHYTOCTH KpPYroBOpPOTa BEIIECTB —
MO3BOJISIET €My HOJJEPKUBATh MAPUTET CUHTE3a U PA3JI0KEHHSI OPraHUYECKOT0 BEIeCTBa, U
KOTOPOM MPAKTUYECKH HE BOSHUKAET OTXOJOB. A B Cilydya€ TOTO WJIM HWHOTO BO3MYILEHHS
OKpY)XKarollel cpelapl —  TeMIepaTypHO-KIUMATHUECKUX  IepenajioB, BYJIKAaHUYECKUX
BBEIOPOCOB, M3MEHEHUSI KOHIICHTPAIIUN OMOTEHHBIX BEIIECTB U T. JI. — COOOIIECTBO pearupyet
TaKOW TEePEeCTPOUKON MPOTEKAMIMX B HEM OOMEHHBIX TIPOIECCOB, KOTOpAasl IO3BOJIIET
KOMITEHCUPOBATh HEOJIArONPUATHBIE (DU3UKO-XUMHYECKHE M3MEHEHUS CPEIbl H CIIOCOOCTBYET
e€ BO3BpAILEHUIO B HEBO3MYLIEHHOE COCTOSHME (AHAJOTHMYHO JeHCcTBUIO mpuHuuna Jle
[Tarenbe 11st TEPMOAMHAMUYECKH YCTOUUMBBIX HE)KUBBIX CUCTEM).

Xpynkoe pasnosecue ouocghepoi

[lonsiTue morojpl yXe JaBHO CTaJl0 B HAlleM CO3HAHUHM HapHUIATEIbHBIM, KaK CHHOHHUM
Yero-To HEHaAEKHOIro, HEYCTONYMBOrO, 3bIOKOr0. YBBI, TO )K€ CaMO€ MOXKHO, B IPUHIIMIIE,
OTHECTM U K 3€MHOMY KJIMMaTy, XOTS JIIOJU TOJbKO HEAaBHO HayalM 3TO OCO3HABaThb U
3alyMbIBaThCA HAJ TEM, 4YTO Ke BCE-TaKM OOECMEeYMBACT KIMMATy OTHOCHTEIHHYIO
CTaOMJIBHOCTh U TPUTOAHOCTH A pa3HooOpasHbIXx (opM Ku3HU. B camom gene, kak
MOKa3bIBAIOT PAJAMOU30TONHBIE HCCICAOBAHUS OCAJOYHBIX OTJIOKEHUHM M TOPHBIX MOPOJ,
CpenHss MpU3EMHAs TeMIepaTypa Haled IJIaHEeThl Ha MPOTSHKEeHUH nociaeauux 600 muH jet
Kosebasach B uHTepBasie npuMepHo 20°C, omyckasich B JIEIHUKOBBIE mepuoasl 10 +5°C u
MOJHUMAsICh BO BpeMs MaKCUMaJIbHbIX moterieHud g0 +25°C. A coBpeMeHHas
cpenHernobanbHas Temreparypa +15°C coxpaHsercss y)ke MHOTO CTOJETHH ¢ KOJeOaHUsIMU,
HE NPEBbIIIAIOIIMMU  JIeCAThIX Jojdedl rpagyca. WM oato, wMexay mnpouumM, Haubosee
OnarompusiTHasi TeMIepaTypa Ui MOJABJISIONIET0 OONBIIMHCTBA HA3€MHBIX OHMOIOTHYECKUX
BU/JIOB.

Ho uro e cmocoOCTBYeT NOJAEp)KaHUIO TaKOHl OJIarOmpUsTHON JUIs BCEro >KUBOTO
TeMOeparypbl Ha (oHEe BceX TeX KaTaKIM3MOB — aCTEpPOMAHBIX AaTaK, TpPaHIUO3HBIX
OJIEZICHEHU, BCIUIECKOB BYJIKAHMYECKOM aKTUBHOCTH, IMOJBHKEK U PA3JIOMOB 3€MHON KOPBI U
Mp., — 4YTO MEpEHEecsa 32 CBOI JOJryl0 uUcTopuio 3emia? WM 4ro memaeT Hamied IUIaHeTe
OXJIAJIUTBCS O MUHYCOBBIX TEMIIEpaTyp, KaK y OMmKaiIero coceia rmo COJIHEYHOH cucteme
Mapca ¢ ero oneaeHeBUIeH U CMEP3MIEHCS MMOBEPXHOCThIO, WIIM PA30rPEThCs MO AECHCTBUEM
napHaukoBoro 3¢dexra 10 +400°C, kak y BeHepbl ¢ e€ MOTHOCTHIO MCHAPUBIIEHCS BIIArow.
Benp ¢ TOUkM 3peHHMS CYIIECTBYIOIIMX 3aKOHOB IPUPOABI TOJIBKO JBa 3THUX COCTOSHUS M
MOXHO TMpHU3HATh I[O-HACTOSIIEMY YCTOWYMBBIMH, WJIH, KaK TOBOPAT, (PUINIECKU
BbIJICJICHHBIMH.

HekoTtopple u3 mnpuuMH J€kaT, TaKk CKa3aTb, HA MIOBEPXHOCTH M XOPOIIO H3BECTHBI
COBPEMEHHOM Hayke. OTo, Mpexae BCero, CTaOMIBHOCTh COJIHEYHOTO W3IIyYeHUs U
MMOCTOSIHCTBO JIOCTUTAOIIEH 3eMiId ero CBEeTOBOW sHepruu — mopsiaka 1360 Jx/M. Oto
MOIIIHAasl OKEaHWYeCKas W BO3JYyLIHAs IPOCIOMKa, CiIyXallas aKKyMyJISITOpOM TeIja Ha
IUTaHeTe. DTO MEepeMelIMBaHUe BO3IYIIHBIX MAacC B HIDKHUX CJOSAX atMoc(epsl U MOUIHBIC
OKCaHMYeCKHe TEYeHHs — OT OHKBaTopa K TOJNOcaM U 00paTHO, CrIIaKHUBAIOIINe
TEMIIepaTypHbIe SKCTPEMYMBbI Ha Pa3HbIX 3€MHBIX IIUPOTAX, U T. 1. M BCE ke At oObsicCHeHUs
OTMEUEHHOW BBIIIE TEMIEPATYPHO-KIUMATHUYECKOH YCTOWYMBOCTH ITHX YHCTO (PUINYECKUX
(akTOpOB, MO-BUAUMOMY, HEAOCTaTO4YHO. U1 yu€Hbie BCE OObIIe CKIOHSIOTCS K MBICIH, YTO
BaXHEHIIIMM TapaHTOM >KU3HU Ha 3eMIie SBISETCS caMa )KHU3Hb, TO €CTh Hacemstomas e€ OuoTa.
N yto wumeHHO >kuBas OuWOTa TMPENSATCTBYET JErpajallid OKpYXKalolmed Cpenbl [0

159



HEIPUTOJHOTO JJIsl )KU3HU COCTOSIHUSA, YTO B IIOJIHOM MEpE OTHOCHUTCS U K €€ KIIMMaTU4eCKOU
COCTAaBIIAIONICH.

B HayyHO-IOIJSIDHOM JUTEPATYype HEYCTOMYUBOCTb TEMIIEPATYPHO-KIMMAaTUYECKOTO
OanaHca 3eMJIM HEPEIKO CPABHUBAIOT C IMIAPHKOM, HAXOAALIMMCS Ha BEPIIMHE OCTPOKOHEYHOM
MUPaMUIbl, CUMBOJU3UPYIOIIEH ONaronpusiTHbIC IJIs JKU3HU KIMMAaTHYECKUE MapamMeTphl.
Kaxoe-To Bpemsi mIapuk MOXKET yIEp>KUBATbCA B 3TOM LIATKOM IOJIOKEHHUH, HO JIOCTATOYHO
Jake HE3HAYUTEJIBHOIO BHELIHErO0 BO3ACHCTBUSA, YTOOBI IIApUK, IMOTEPSB pPaBHOBECHUE,
CKaTWJICSI K OCHOBaHMIO MUPAaMHJIbl. BOT 3TO mojiokeHue 1iapuka y OCHOBaHUS MUPAMUIbI U
SBJISICTCS ISl HErO MO-HACTOSIIEMY YCTOHYMBBIM, TO €CTh (PM3UYECKU BBIICICHHBIM. A €Cln
BbIp€3aTh Ha BEPILIMHE MUPaMUIbI AMKY 110 (opme mapuka? Torna Mbl co3gaanM ajast HEro emeé
0JTHO (PM3UYECKH BBIICTICHHOE MOJIOKEHHE, B KOTOPOM OH CMOXET HaXOJUTHCS HEOMPEAEIEHHO
nonroe Bpems. Heuro mogo06HOe MMeeT MECTO M B Cllydae ¢ 3€MHbBIM KJIMMaToM. TosbKO 3Ty
«IMKY YCTOHYHMBOCTH» Ha BEpPIUIMHE KPUBOM cO37a€T AJIsl HEro cama O6uoTa, obecrednBaronias
eMy Yyke He QU3MYeCKH, a OMOTHYeCKH BbIIeNeHHYI0 cTtabunbHOoCTh. ([lo Marepuamam
caifta buotnueckas peryisims)

Tax, npu u30bITKE B aTMOC(HEPHOM BO3yX€E YIVIEKUCIOIO raza yCUIMBAETCs OpPraHUUYECKUil
CHHTE3 U MaJIOAKTHBHBIE (DOPMBI OPTraHMYECKOTO YIiIepoJa «KOHCEPBUPYIOTCS» B TIOYBEHHOM
rymyce u Top¢psHukax. HeqoctaTok yriaekuciioro rasa BOCIHOJHSETCS 3a CUET Pa3JIOKEHHs
paHee cO3JaHHBIX 3amacoB OpraHukd. COOCTBEHHO, B 3TOM — B M3MEHEHUM COOTHOILICHUS
MEXJy CHHTE30M OPIraHHYECKOro BEIIeCTBA M €ro JECTPYKLUHUEH — M COCTOUT OCHOBHOM
MHCTPYMEHT BO3JEWUCTBHSA OHOTHI Ha OKPYXAlOUIYI0 Cpely Ha YPOBHE KaK OTIENbHBIX
9KOCHUCTEM, TaK U Ouochepsl B LIEIOM.

Opnnako BCE€ cKa3aHHOE CIPABEMJIMBO JIMIIb B OTHOIIEHWU IOJHOLEHHBIX, HEHAPYIIEHHBIX
IPUPOJHBIX cooOlIecTB. B MCKycCTBEHHO c(OpMUPOBaHHBIX COOOIIECTBAX, HamnpUMep
arpoleHo3ax, IJe pPa3oOMKHYTOCTb KPYroBOpPOTa BEIIECTB JIOCTHIaeT IECSITKOB IPOLEHTOB,
pacTeHUs: HE MOTYT HOPMallbHO pa3BUBaTbcs 0O€3 BHECEHHs B IIOYBY OPraHMYECKHX U
MUHEpAIBHBIX yJOOpEeHUi. A Tak Ha3bIBaeMble CHHAHTPOIHBIE BHIBI — BOPOOBH, JOMOBBIC
MBILIM U JAp., TPUCIOCOOUBIINECS K CYIIECTBOBAHUIO 3a CUET YeNOBEKa, YK€ HECIIOCOOHBI
BEPHYTbCA K CBOEMY €CTECTBEHHOMY COCTOSIHUIO B CHUJIY HW3MEHEHHOM T€HETHYEeCKOU
IIPOrpamMMmBl.

[IpuponHble BHIBI TakK)Xe IMOJBEPKEHbl HACIEACTBEHHBIM MyTanmusM. A 3To ¢
HEN30EKHOCThIO CKa3bIBA€TCS HA CIIOCOOHOCTH BKJIIOYAIOIEIO HMX COOOLIECTBa K
MOJJIEP’KaHUIO0 3aMKHYTOTO KpyroBopoTa BemiecTB. Ho Takue MyTaHTHbBIE COOOIIECTBA B CHILY
UX OKOJOTMYECKOW HECOCTOSITEIbBHOCTH IIOCTENIEHHO BBITECHSAIOTCA U3 JKOCUCTEMBI,
0CcBOOOKIasi MECTO CBOMM Oosiee ycremHbM coceasiM. M xotst 6uocdepa u 31ech MbICIUTCA
KaK eIMHOEe LieJIoe, OTHaJaeT HaJoOHOCTh B HJAEE CYNEepOpraHu3Ma, a 3ajJoroM COXpaHEHHMs
CTaOMJIBHOCTH OKpY’KAaIOLIEH Cpenbl BBICTYNAET €CTECTBEHHBIH OTOOp, 3aKperuisiomuil B
MOTOMCTBE BUJOBOM M '€HETHYECKUH COCTaB HauOoJiee aJeKBAaTHBIX B SKOJIOTMYECKOM ILIaHE
COO0011IECTB.

To ectb mnpupona, mno I[OpIIKOBY, «HAaBOAWUT TOPSIOK», paboTas C¢ OECKOHEYHBIM
MHO>KECTBOM HE3aBUCHMBIX OMNEPALMOHHBIX €IWHUL, MUHUMH3UPYS TEM CaMbIM CllydailiHble
(GIIyKTyanuu, yrpoxaromue CyIieCTBOBAHHIO JIFOOOW CII0)KHO OpPraHU30BAHHOW cucTeMbl. U B
3TOM CMbIciIe Ouocepy MOXKHO CpaBHUTH CO CBOOOJHBIM PBIHKOM, TJI€ B3aMEH TOBapOB M
MPOMBIIIICHHBIX TEXHOJIOTUH KOHKYPHPYIOT OnoTexHonoruu. Tak 4ro, BUIUMO, HECIy4aiHO
4eJ0OBEYECTBO B CBOEM pPAa3BUTHM MPUILIO K TOMY JK€ YHHBEPCAIBHOMY HPUHIMILY
ONITUMM3AIIMU CBEPXCIIOKHBIX CUCTEM, YTO Ha MPOTSHKEHUH MUJUIMOHOB JIET ObLT anpoOUpOBaH
caMoi MpHUPOIOH.

Koneuno, orpomHnasi poib OHOTHI B (OPMHPOBAHMU U 00ECHEUYEHUH CTAOMIBHOCTH
OKPY’KaIOIIeH cpejibl, OCOOCHHO Ha JIOKAJIbHOM YpPOBHE, B 00IeM, Obula M3BECTHA U 0
I'opuikoBa. Ho oH, B pamkax cBoeil Teopuu, I7100ANM3UPOBAN 3Ty pOJb, MPUAAT €l HOBBIH
CTaTyc, IOMECTHB IMPHUPOJHBIE 3KOCHUCTEMbI B LEHTP BCEH H3KOJIOTMYECKON MNpoOIeMaTHKU.
N Tomy ecTb HEMAJIO OCHOBAHUIA.
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Bce Hacapllanel 0 CrHopax, 4To BEAyTCS celdyac BOKPYr MpOoOJIeMBbl KIMMaTH4YECKOTO
MOTETJIEHUS U BKJIaJa B 3TOT Mpoliecc anTponoreHHoro COj, BBIIEISIONIETOCs MIPU COKUTaHUU
HCKOMAeMOro opraHudeckoro TtoruuBa. Kazamoch Obl, OwoTa, pearupys Ha T0g00HOE
BO3MYIIIEHHUE OKpYKaromiel cpeanl B coorBeTcTBUM ¢ mipuiuiioMm Jle Illatenbe, nomkna Obuta
Obl morjomarek M30BITOYHYIO JBYOKUCH yriepona B atmocdepe. Ho storo, yBbl,
He npoucxoauT. UM, kak mokaspiBaeT Ii100aNbHBIA aHAINU3 3€MIIETIONB30BAHMSI, HA OCBOEHHBIX
YEJIOBEKOM TEPPUTOPHUAX KOJUYECTBO OPraHMUYECKOIO YIJIEpoJia B HAPYLUIEHHBIX 3KOCHCTEMAax
HE TOJIBKO HE pacTET, HO, HAIPOTHUB, YMEHBIIAETCS, YTO MPUBOJIUT K €T0 MACCUBHOMY BBIOpOCY
B atmocdepy. [Ipuyém CKOpPOCTb 3TOH IMHCCHUU COINOCTaBHMMAa CO CKOPOCTBIO BHIOPOCOB
HCKOIMAaeMoOro yriepojaa B pe3yibTaTe CXKUTMAaHWS HCKONAeMOro TOIUIMBA. A HCCIeI0BaHUE
My3BIPbKOB BO3/yXa B JICASHBIX KEPHAX AHTAPKTUABI MOKA3bIBAET, YTO POCT KOHIIEHTPALUU
atMocdepHoro CO, Havajcs 3a0JIro J0 MMPOKOMACIITAOHOTO TMPUMEHEHUs yris, HepTH u
rasa v cosnaji ¢ npomMbinuieHHOM peBomouneil koHua XVIII cronerus. To ecth onsTh-Taku
MIPUYMHON 371€Ch MOCITYKUJIa YMUCCHUS YIIepoa, BbI3BaHHAs HHTEHCUBHBIM OCBOCHHEM HOBBIX
3eMellb U JaJbHEHIINM HACTYIJICHUEM YeJIOBEKA Ha JAEBCTBEHHYIO Npupoay. C 3Toro MOMeHTa
n no koHna XIX Beka coxpaHeHHWE YCTOMYMBOCTH Onochephl 00eCreurnBaioCh TJIABHBIM
o0pa3oM sKocrcTeMaMu MHPOBOTO OKeaHa, KOMIEHCATOPHBINA MOTEHIMAT KOTOPBIX JOCTHT
KpUTHYECKOW OTMETKH K KoHIy XIX Beka, Mociieé 4Yero Hayajics MpoIecc I00aTbHOTOo
HM3MEHEHUs OKPYIKAIOIIEH CpeJIbl.

Ha ceronusuinmii 1eHb, Kak MOKa3bIBAlOT pacyEThl, IPUMEPHO MOJIOBUHA HEOPTaHUYECKOTO
yriepoja, o0pa3yromerocs npu CKUTaHUM MCKOIAeMOTO TOTUTHBA, aOCOpPOUPYeTCsl OKEaHOM B
pesynbrate (PU3MKO-XMMHUYECKHX IMPOLEeccoB W emé okojo 1/5 mornomaercs OKeaHCKOMH
OMOTON M COXpPAHHMBIIUMHECS DKOCHCTEMAMHU CYIIIH; OCTAJIbHOE HaKarIMuBaeTcs B arMocdepe.
Opnaxko e 0oyiee MOUTHBIM UCTOYHHUKOM SMUCCUU YTIEPOa CIYKUT OCBOEHHAs! YeJIOBEKOM
yacTh cymnd. CuuTaeTcst, 4To BCs 3Ta IMUCCHSI TOJTHOCTHIO MOTJIOUIAETCS HEHAPYILIEHHBIMH WIIN
c1ab0BO3MYIIEHHBIMU  3KOCHCTEMaMu CcymHu ©W  MupoBoro okeana. Takum oOpazom,
MOCTyIUICHHE B OWocdepy yriepona BCIEJACTBHE CHKHIAaHHS HCKOIIAEMOTO  TOILIMBA
HaKJIaJblBa€TC HA OTOT MCTOYHUK, KOTOPBIM COXpaHUTCS JOaxke Ha (OHE TOIHOTO
MPEKpAIICHUs] HCIONB30BaHUS YIisi M HepTH. A B CiIydae €clid 4YeJIOBEUYeCTBOM OyayT
MOJIHOCThIO OCBOCHBI MPUPOAHBIE SKOCUCTEMBI CYIIIU U OKEaHa, MOTOK yriepojaa B atMochepy
BO3pAcTET MOYTH Ha MOPSIOK, TaK YTO JaXKe OTKA3 OT MCIIOJIb30BaHMSI OPraHUYECKUX BUJOB
TOILTMBA HE MEePEIOMUT KaTaCTPOPUIECKON CUTYaIUH.

C apyroil cTopoHbl, KaKk BUAHO M3 TOM K€ AMArpaMMbl, ISl TOTO YTOOBI MPHOCTAHOBUTH
HakorieHne armoceproro CO; npu HBIHEIIHUX 00BEMAX CHKUraHMS MCKOIAEMOro TOIUIMBA,
TO €CTb 3aKOHCEPBUPOBAaTh HAa KakKoe-TO BpeMsl HBIHEIIHEE COCTOsiHHE Ouocdepsl,
YeJI0BEYECTBY MOHA100UI0CH ObI OCBOOOIUTH MO/ €CTECTBEHHBIE HKOCUCTEMBI MPUMEPHO 7%
OCBOEHHBIX UM Tepputopuil. IIpakTHdyecku 53T0 OBUIO OBl PaBHOCHIBHO OTKa3zy OT
skcrutyataiu 40% BOBIEUEHHBIX B XO3SMCTBEHHYIO JESATENBHOCTh JiecoB. TakoBa, IMo-
BUJIUMOMY, LI€HA TOI'0 «TaliM-ayTa», KOTOPbIH 4Y€JI0BEYECTBO MOTJIO Obl B3ATh y MPHUPOJBI B
oOMeH Ha BpeMmsi, HEOOXOAMMOE JJIsl pPelIeHUs AeMOorpapruecKoi, SHEpreTHIecKol U Ipyrux
9KOJIOTMUYECKH 3HAYUMBIX MPOOIIeM.

Teopus OHMOTHYECKON pETYISIMUA HE TOJBKO TPEACTaBIAET aKaJeMHYECKHH HHTEepec,
HO UMEET HENOCPEICTBEHHOE OTHOIICHHE K BBIOOPY CTpaTeruu YCTOWYHMBOrO pa3ButTus. U,
MIPEeX/e BCEro, OHa MEHSET NMPHOPUTETHl. ECaM 10 cUX mop B LEHTpE BHUMAHHUS MUPOBOM
0OIIIeCTBEHHOCTH HaxoJujaach OoprOa ¢ 3arpsS3HEHUSMHU OKpPYXKAlOIeH Cpenbl, TO Terepb
najbMa MEepPBEHCTBA J0KHA OBITh OTAAaHA MPOOJIEME COXPAaHEHHS M BO3POXKACHUS MTPUPOTHBIX
9KOCUCTEM, pa3pyUICHHbIX YEJOBEKOM. OTO JAMUKTYETCSl HE TOJbKO €ro COOCTBEHHBIMU
WHTEepecaMM, HO U 3a00TOH O BBDKMBAHMHM OIPOMHOTO OOJBIIMHCTBA OOMTAIONIMX Ha 3emiie
BU/IOB.

Korma B xonme 1920-x romoB Bepnaackuii mpumén x wuaee Ouochepsl Kak eIWHOTO,
L[EJI0CTHOrO 00pa3oBaHus, POPMHUPYIOIIETr0 OOIMK Halllel IMJIaHeThl, a BCKOpe 3a TeM TaHcau
BBEN KIIOYEBOE JUISI HKOJIOTMM TOHATHUE SKOCHCTEMBI, MUP MPEICTABISIICA OOJBIIMHCTBY
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JrO/Ie OTKPBITHIM M MOYTH O€3rpaHUYHBIM, B KOTOPOM YEJIOBEK MOXKET JEHCTBOBATh KaK eMy
3a0naropaccyauTcsi, MmpucrocabiuBas M TepeKkpauBasi €ro IojJ CBOU HYXIbl. A TO, 4eM
3aHUMAJIUCh YYEHBIE-IKOJIOTH 32 CTEHAaMH JIabopaTopuii, Ka3alioch O0ECKOHEYHO AANEKUM OT
MIOBCEJHEBHBIX JIIOACKHX 3a00T M aen. M moHapoOWics modTu BeK, 4TOOBI 3Ta CBSA3b CTasa
OYEBHJIHOM, a TEPMHHBI «Onochepa» 1 «IKOCUCTEMa» BOILIM B HAlll 0OMX0]] HApaBHE C TAKUMHU
MOHATUSIMH, KakK, Hampumep, cyocuaus wiu npuBaTuzauus. U Bc€ ke MyTh 10 KOHIA eulé
He npoiineH. IlotoMy 4TO MeX1y OCO3HAaHMEM 3aBUCHMOCTU 4YEJIOBEKA OT COBPEMEHHOH €My
OKpYy)Karolled cpeAbl U MOHUMAHUEM BCel OMacHOCTH e€ JAerpajaluu B TEpCHeKTHUBE Ha
Oynyiee (0 4éM Ipeaynpex1atoT IKOJIOTH) «IUCTAHLIUS OTPOMHOTO pa3Mmepa». Ho mpoiitu ero
HEO0O0XO0UMO — YTOOBI ATO OyayIee BOOOIIE COCTOSIIOCH.

YYJIHAS HAYKA

bamwok /1.

«Ymo nosoeo 6 nayke u mexnuxey Nell, 2005

Bpemena «0omnbIioi» coBeTCKO Hayku mpouuid. Poccuiickas akajaemusi HayK, COXpaHUB
MOYTH BCE TMPHU3HAKUA «OOJIBIION» COBETCKOM aKaaeMHUH, — HE E€IWHCTBCHHBIH >KHBOU
MaMSATHUK YIISANIEH 3MOXU B MOCTCOBETCKOM Tei3axe, HO OT €€ ObLIOr0 MOTYIIECTBa Malo
YTO OCTaNn0Ch. M Ha MO3HAaHKWE HEBEIOMOTO KPOME HEe Tereph MPETEHIYET BEITMKOE MHOKECTBO
HOBBIX aKaJIeMHH, HEPEKO C UyJAHHIMU HA3BAHHUIMH, U TaM W30UPAIOT B aKaJlEMUKU UYIaKOB.
A OT «anpTEepHATUBHON HAyKW», KOTOPYIO TaM CTPOST, aKaJIeMHUKH «OOJBIION» aKaaeMUu
MPUXOJAT B yXKac.

S.0.S.

Becnoit 1999 rona Poccuiickas akagemuss Hayk oOpaTuiach C BECbMa JIpaMaTHUYECKUM
MOCIIaHWeM K «Hay4dyHbIM paboTHukam Poccuu, mpodeccopam u mpenogaBaTeNsiM BY30B,
YUUTENSIM IIKOJ U TEXHUKYMOB, BCEM WJIEHAM POCCUHCKOTO MHTEJUIEKTYaIbHOI'O COOOIIECTBAY.
TaM, B 4acCTHOCTH, TOBOPWIOCH: «B OTE€UECTBEHHBIX rOCYJapCTBEHHBIX U YacTHBIX CMU He
MpeKpalaeTcs madall KoJaayHOB, Maros, mpopuuaresneil 1 npopokos. [IceBrnoHayka cTpeMUTCA
MIPOHUKHYTh BO BCE CJIOM OOIIECTBA, BCE €r0 MHCTUTYTHI, BKiIIoUas Poccuiickyro akaaemmuro
HayK. OTH UppalMOHAJIbHBIE M B OCHOBE CBOCH aMoOpalbHbIE TEHACHIUH, OECCIOpHO,
MIPEICTABISIOT CO0O0M Cephe3HyI0 YTpo3y JJIsl HOPMAIBHOTO TyXOBHOTO Pa3BUTHUS HAILTUN.

3a mpouleAlMe ¢ TOrO BPEMEHH TOJbl OCTPOTa CHOPOB, KaxkeTcs, cmana. C 3KpaHOB
TEJIEBU30POB MCUE3N Hanbojee OAMO3HbIE JTUYHOCTH, K ACTPOJOTMUECKUM MPOTHO3aM JIOAU
CTaJId OTHOCUTHCS 00JIe€ UPOHUYHO, JICUUTHCS] HAJIO)KEHUEM PYK TOXKE PUCKYIOT BCE MEHbILIE U
MeHblle Jrogeil. 1 Tem He MeHee mpoOiema ocTaeTcs. 3aKioyaeTcs OHa B TOM, YTO 3a
pa3BuUTHE HayKu B3suMCh Hempodeccronansl. OHM, HE 00Jagas HA JOJDKHBIM 00pa3oBaHHUEM,
HU Pa3BUTON KyIbTYypOHl MBIIUICHHUS, OEpyTCs Mpenjaratb CKOPOIMAIUTENbHBIE OTBETHI Ha
CJIO’)KHEHIIME BOMPOCHI — O CTPOEHUHU MATEPHH, SBOJIONMU BceleHHo#, Mpupoae CO3HaHMUS,
npejornpeneneHuu cyas0bl. X nputs3anus Ha pelieHue 3aj1a4, HaJl KOTOPhIMU JI0JITO€ BpeMsl
OWJIMCH JIy4IIME YMbl YEJIOBEUECTBA, JOJIKHBI ObUIH ObI BBI3BIBATH TOJIBKO CMEX U YJBIOKY, HO
3TOrO HE MPOUCXOIUT — K HUM YaCTO MPUCTYIIMBAIOTCS CO BHUMAHHEM, a MIUPOKas MyOJInKa
MIPUHUMAET IJI0JIbI MX AEATEIbHOCTH 3a HAyYHBIE IOCTUKECHUS.

Bot oaun u3 HepaBHuX npumepoB. OMCKUil KOHCTpYKTOp Asekcanap MinbuH k0Ol Halesn
KOMITAKTHOE JIOKa3aTeJIbCTBO BEJMKOW Teopembl depma, 0 KOTOPO, MO €ro COOCTBEHHOMY
MIPU3HAHUIO, Y3HAJ CIIy4alHO, «IIPOJIUCTHIBAs SHIUKIIONECAMIO HAa MalCKue Npa3aHuku». Ha
JI0KAa3aTeJIbCTBO 3TOM TEOPEMbI UEJIOBEUECTBY IMOHA100MIOCH MOYTH YEThIPECTa JIET, MPUIILIOCH
CO3/aTh HOBBIN pa3/esl TEOPUU YHCET, U BCE PABHO OHO B CAMOM C)KaTOM M3JI0KEHUM 3aHUMAET
okoyio TpexcoT crpanull. Ho Anekcanap WnbuH, oOmymbiBas 3amady BO BpeMsl yTpeHHEH
YHCTKU 3yOOB MJIM PUTOTOBJICHHUS IIANUIBIKA HA Jade, OBICTPO HAIIeNd J0Ka3aTeIbCTBO JUTHHOM
BCEr0 B TPU CTPaHUIBL. J{axke TO KpaTKoe U3JI0KEHUE ero J10Ka3aTelbCTBa, YTO OMyOIMKoBaa
«HoBas razera», COIEPXKUT O4YeBHIHbIE MHOTHM OImMOKU. Ho xomnern Wnbuna mo AkaneMuun
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BO3/IYXOIJIABaHUSI M KOCMOHABTUKM COWIM, YTO JIOKa3aTeIbCTBO BEPHO, U C IUIOXO
CKPBIBAEMbIM HEJOBEPUEM MPEJJIOKIINA MIPOBEPUTH €r0 MaTeMaTHKaM, YXKe 3apaHee rOTOBbIE
OOBHHUTh WX — B CJIy4ae HEH30EKHO OTPUIATEIBHOTO pE3yibTaTa JKCIEPTU3Bl — B
MIPEAB3SITOM OTHOIIEHHUH, BBI3BAHHOM 3aBHUCTBIO.

CoOpbITHil TIOIOOHOTO poOJa MHOXKECTBO, M KaXJIO€ M3 HUX TaWT B cebe MHOXKECTBO
omacHoctei. [Ipexae Bcero, 0HO OCKOpOJIIET BKYC — B TOM K€ MEpPE, B KAaKOH €ro 0CKopoJIsieT
Bc€ OeszmapHoe. Kpome Toro, oHO poxaaeT B IMyOJHMKE JIOKHOE MPEICTaBICHHE O TOM, YeM
3aHMMAIOTCS y4YeHble, KTO OHM Takue M JJi1 4Yero BooOIlle HayKka HY)XHa COBPEMEHHOMY
oOmiecTBy (M HyXHa Ju BooOImie). TakuM 00pa3oMm, OCHOBaHMU JJisi TPEBOTH Y aKaJIEMHUKOB
n3 PAH 0Ooinee yem 10cTaTouHO.

Oo0pa3 Bpara

Hano npusHath, 4TO 4yAaku Monajgainch U CPeIn BIIOJIHE YBa)Ka€MbIX B HAIIM IHU YYEHBIX.

Tak, mua K. D. [lnoakoBckoro oOIIeHHE ¢ aHrellaMH ObUIO CaMbIM OOBIYHBIM JCJIOM; OH
TPYAWICS HAJ HJieeld KOCMUYECKOro IMOJIeTa B YACTHOCTHU JIJISl TOTO, YTOOBI PACCEIUTh AHTEJIOB
10 KocMocCy. B 4eMm 1 umen MHOKECTBO €IMHOMBILIUIEHHUKOB U TIOCJIE0BaTENEH.

MHe Kak pelakTopy akaJeMHYECKOro KypHaja PeryiasipHO HPHUXOAUTCS HUMETh JENo C
pPa3IMYHBIMU YyJaKaMH, TBITAIONIUMUCS TaK WM HWHAYE Y3aKOHUTh POJ JCSITEIBHOCTH, K
KOTOPOMY OHH MUTAIOT mpucTtpacTre. CoOBceM HENAaBHO S MOTYYHII MUCHMO OT OBIBIIMX HAIUX
COOTEYECTBEHHUKOB, [IEPECENUBIINXCS HA HEMELKYIO ITOUBY B ropoJi Ayrcoypr. OHU nucaim o
cBoeil 6opnOe 3a mpusHaHue «3akoHa Hukomnas Ky3aHCKOTO», OTKPBITOTO UMH B COUYMHEHUSX
3TOr0 HEMELIKOT0 KapJuHalla, KOTOpbIEe MEPEBOAMINCH HA PYCCKUH SA3bIK U W3/1aBAJIUCh B KOHIIE
80-x rogoB. K mmcemy mpuiaranach Mepernucka aBTOPOB € TepPMaHCKMMH (U3UKAMH U
pykoBoactBoM O6mectBa Hukonas Kysanckoro. IlepBble oTpunanu cymiecTBOBaHUE
00HapyXKEHHOTO MMM 3aKOHA, a BTOPHIE HE HAXOJWJIHM €r0 B PYKOMHCIX KapauHaia. ABTOPBI
HAJesUIUCh, YTO LIMPOKasi Hay4Has OOIIECTBEHHOCTh HA POJMHE MOMOXKET UM HAWTH IpaBHy.
3aKOH, OTKPBITHIM UM, ObUT OuYeHb MpocT: «Hem ObIcTpee MBHMIKETCS dJIEMEHTapHas 4acTHIIa,
TEM MEHEe UCKPUBJIEHA €€ TPACKTOPUSI».

HeomnpsATHO OAETHIX MOXHUIBIX JIOACH C TOPANIMMH Tla3aMd WIH, HA000pOT, MOHYPO
IIISIAIMX B TOJI, S HAYYWJICSl PAcIO3HABATh €I JIO TOro, KAk OHM OTKPBIBAIOT POT: JOJTHE
roJibl HEeMpHU3HAHUSA JHOO 3aKaIAIOT M300peTaTesiss BEYHOTO JBHTraTeNs, JUOO MOBEpraioT B
yubiHUe. Ho cTpacTh moBenatb MHpPYy O CBOEM TBOPEHHHM BCE K€ CHIJIbHEE HEXKEeITaHMs
OKPYKAIOIIUX UX CIYIIATh U BCEOOIEro pa3o4apoBaHUs B BEUHBIX JBUTATEINSAX JTFOOOTO poja.
Nx Oe3HazexHOE Yy[dauecTBO Ja)Ke BBI3BIBAECT OIpe/AeleHHOe codyBcTBUE. M s He Mmory
yIepKaTbCs OT KPaMOJIBHOM MBICJIM: @ UTO €CJIM Hare4yaTaTb OAHY KOPOTKYIO 3aMETKY O HOBOM
MOJIENTd BEYHOTO JBHUTATeNsl, JaB IIOTOM, MOXET OBITh JaXXe B CIEAYIOIEM HOMeEpe,
ONPOBEPKEHUE OCHOBHOM €€ UJIeH U 3aMETUB, YTO BEUHbIE JBUTATEIM, KAK U IIPEJIIOIAraaoch,
HEBO3MOXXHBI? BOT Korna 3aBupasnbHble HAEH MPHOOPETAIOT HIMPOKYIO ayAUTOPUIO, HA CMEHY
YyJaueCTBY MPUXOIUT JDKEHAYKA.

JI’keHayKka U BJIaCTh

Camoe HenpusATHOE MPOMCXOJIUT, KOrJa ayAUTOpHUs, OTKpbITas 3aBUPAIbHBIM UAESM,
pacmupsiercst Onaromapss Biaactu. Eciu Jleonun Wnbuy BpexHeB noBepsil cBoe 310pOBbE
tonbko YazoBy u JxyHe [laButamBuim, To nipu bopuce HukomaeBuue Enpumne Kpemub
HABO/IHWJIY IIeJIbIe TIOTYHUIIA IeTUTENeH, YePHBIX MaroB u actposioroB. B MUC ObutH B3STHI Ha
paboTy HECKOJIBKO JECSATKOB IKCTPACEHCOB, KOTOPHIM HAJJIEKaJl0 pa3bICKUBATh MPOMABIINE B
Talire BEpTOJIETHI, IPEACKA3BIBATh 3€MJICTPSICEHUSI U TEPaKThl. I MHE TPYAHO yAEpKaThbCsl OT
MbICIH, 4TO U3 Kpemid mocrymanu cpeicTBa Ha NOAJNEPIkKAHUS PaA3IMYHBIX COMHUTEIBHBIX
Tejenepenay u NePUOIUYECKUX U3TaHUM.

B coBeTrckue roapl MOMCKaMU Jy4eid CMEPTH, UCCIEAOBAHUEM JIIOAEH C apaHOPMaJIbHbIMU
cnocoOHocTsIMH, cnexenneM 3a HJIO u  «paboroil» ¢ «KOHTaKTepamMHu», YMEBLIMMHU
«OTKpBIBaTh KaHald OOILIEHUS» C BHE3EMHBIM pPAa3yMOM 3aHMMAJUCh BO MHOTHX
HCCIIE0BATEIbCKUX OPraHU3AlMIX, BXOJIIIMX B Pa3IUYHbIe CHIJIOBbIE BEIOMCTBA. AKaJIEMUK
AnexkcannpoB, pemuBmuics B 1991 rogy 3aroBoputh mNyoJuyHO O paboTax, KOTOpHIE
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BBINOJIHSAIOTCS TI0 3aKPBITON TeMaTUKe, TOKa3ajl MyOJIMKe TOJIbKO BepXYIIKY aiicOepra. B Gomnee
MO3JJHME BpeMEHa, KOrJa Ha HayKy OIO/DKETHBIX JEHEr TPaTWIOCh MEHbBIIE, MEHbIE HX
TPaTWIOCh M Ha JDKEHayKy. 3aTo OoJblllé MX TMOTEKJIO M3 HEKUX «BHEOIOIKETHBIX
UCTOYHUKOB». I BCE-TakM HE COBCEM SCHO, KTO (PMHAHCHpOBAJI IIPUKA3 3aMECTUTEN
reHepanbHoro aupekropa PKK «Oneprus» kuminorpaMMaMy JAOCTaBJISATh Ha KOCMUYECKYIO
craHunoo «Mup» KaMmHM, 3apsDKEHHBIE B IPECIOBYTHIX NUpamuaax l'omopa, W 3akamnbBaTh
TaKue >K€ KaMHHU M0 INepUMeTpy MOCKBBI, 4TOOBI 3allUTUTH TOPOA OT HAJABHTAIOIICHCS
SMUEMHHU IpUIINa (MHTEPECHO, HE B MAPHH JIM 3TO NMPUAYMAIH?)

BepositHo, mpesunuym PAH moctymun Obl OTHYHO, e€ciu Obl OOBMHMIJI B TOTBOPCTBE
IIPOHUKHOBEHUIO TICEBJOHAYKH BO BCE CIIOU OOIIECTBA CYHIECTBYIOILYIO CUCTEMY BJIACTH WIIH,
10 KpailHel mepe, ompezeneHHble ee cTpykTypbl. Ho PAH HacTtonbko BImcaHa B cUCTEMY
BJIACTU U HACTOJIBKO 3aBUCUT OT Hee (pMHAHCOBO, YTO HE CMOIJIAa aJpecoBaTh €l OOBUHEHHE,
TaK U IIOBHUCIIEE B BO3AYXE.

AKajieMHH IPOTHBOECTECTBEHHBIX HAYK

[Tapamokc mOCTCOBETCKON POCCUIUCKON HAYKH 3aKJIKOYAJICA B TOM, YTO U OT HOBOW HAay4YHOM
MOJINTUKU TOCYAApCTBA, M OT CKJIAJBIBAIOLIETOCS B OOIECTBE OTHOIICHHUS K HayKe BOOOIIE
Oonbiie Bcero crtpagana uMmeHHo PAH. Ho ona mo npuuymHe cBoeil mnpsaMoi OT HHX
3aBHCHMOCTH HE MOTJIa PEIINThCS Ha OTKPBITYIO KPUTHKY. B TO ke BpeMs cTaiu B OOIBIIMX
KOJIMYECTBAaX TMOSBJIATHCS pa3IMYHbe OOIIECTBEHHbIE aKaJeMUHU, OIOJKEThl KOTOPBIX
MIOTIOJIHSUTMCh U3 HErOCYIapCTBEHHBIX cpecTB. OHM Moru ¢ Oouibliel cB00010i KPUTUKOBATh
rOCYAapCTBEHHYIO IMOJUTHKY, HO HE JeJaJd W HE JENarT 3TOro MpOCTO MOTOMY, YTO 3Ta
MOJIUTUKA UM BO OJ1aro.

Kpowme yxe ynnoMmsiHyToi B ¢Bsi3U ¢ Anekcanapom MinbuHbIM AKaJieMuu BO3AyXOIUIaBaAHUS U
KOCMOHAaBTHKH JDKEHayka Hanuia cebe mpucranuiie B Poccuiickoil akajieMuu eCTeCTBEHHBIX
HayK, MexnyHapoaHoH akajgeMuu uHpopMaTh3auuy, MEeXIyHapOIHON HHKEHEPHOI
akazgeMuu, MeXIyHapOJHOM aKaJeMHM HayK BBICHICH IIKOJIbl, POCCHUHCKON WHKEHEPHOU
akanemMuy, AxkageMuH  TexHoiormdecknx  Hayk PO, MexayHapogHoil — akagemMuu
9HEproMHPOPMALMOHHBIX HayK. CIIUCOK MOXKHO MPoaoJkHUTh. O00 BCeX ITHX aKaJIeMHUIX U HX
poiM B PacHpOCTPAHEHUM JDKCHAYYHBIX YYEHUM MHOrO TOBOpHUTCS Ha 3acenanusx PAH, B
ocobenHoctu wiaeHamMu Komuccnu o 6opboe ¢ jwkeHaykoid. Ho ecim UM BepHTh, TO U B caMoi
PAH mxenayka Hanuia ce0e npuctanuine. XoTs Obl B Jinlie akageMuka GOMEHKO, Harpumep.

HUcropus y4ur...

HepnaBHsis uctopus yduT TOMY, 4TO AJIA POKIACHHS JDKEHAYKH HYXHO COEAMHEHHME JBYX
00CTOSITENIbCTB: HEBEXKECTBA U CIJIENON Bepbl. B 3TOoM cMmpbicie, ka3anoch Obl, TPYJHO HAWTH
6onee spkuil npumep Jokeydenoro, yeM Koncrantun L{unonkoBckuil. Kak B cuiy cTecHEHHBIX
MaTepHaJIbHBIX 00CTOSATENBCTB (MepBble ToAbl B MockBe L{nonkoBckuii »xui Ha 3 Koneilku B
JIeHb), TaK M 1O TPUYMHE I[UIOXOTO 3J0pOBbS (OH C JETCTBAa CTpajal TIIyXOTOM)
CHUCTEMAaTHYECKOE €CTECTBEHHOHAy4HOE O0O0pa3oBaHHE OKa3ajoCh Uil HETr0 HEIOCTYIMHBIM.
[{10IKOBCKHIT MHOTO BpEMEHH MPOBOAMI B OMOIMOTEKaX U 3HAYUTEIBHYIO YaCTh MOTydaeMbIX
VM JICHET TPaTWJI Ha KHUTH, KOTOPbIE BHUMATEJIBHO IPOUYUTHIBANL. TeM He MEHee JOLIeIue 10
HAc ero BBICKA3bIBaHMS, HANIpUMEpP O TEOPUU OTHOCUTEIILHOCTH, JIEMOHCTPUPYIOT TIyOOKOE
HETIOHUMaHWEe WM CaMHUX OCHOB COBpeMeHHOH emy ¢u3uku. C apyrol CTOPOHBI, HUKAKUX
palMoHaNbHBIX OCHOBAaHMU JJIsl TaKkOW TIyOOKOM Bepbl B BO3MOXHOCTH BOCKpELICHHUS
YMEPIIUX, UX ITOCMEPTHOrO NPEBPALICHHUS B AHIEJIOB M IOCIEAYIOIIEr0 PACCEJICHUS II0
KOCMOCY IpH TOMOIIM «pPaKETHBIX MOE3/0B» y HEro He Obuto. DTOo Obula Bepa IIIyOOKO
PEIUTHO3HOrO YEJIOBEKA.

Unens! MIMniepatopckoil akagemMun Hayk, npeoOpasosanHoi B 1918 rony B Poccwuiickyto, a
eme uepes yethipe roga u B AH CCCP, croponunuch [{noiaKOBCKOT0O M OTHOCUIIUCH K HEMY 11O
MEHBIICH Mepe WpOoHWYeCKH. HenaBHHME WHCCIEOBaHUS aMEPUKAHCKOTO HCTopHKa Aszeda
Cunnuky TOKa3bIBalOT, 4TO mocie wu30panust IluonkoBckoro B 1918 romy BO BHOBB
oprann3oBaHHyl0 COLMATMCTUYECKYIO aKaJEeMHUI0 OOIIECTBEHHBIX HAYK €ro WICHCTBO TaM
IUTHJIOCh COBCEM HeAoaro — B urone 1919 roma oH ObUT BBIBEIEH M3 COCTaBa aKajgeMUH, a B
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HOsIOpe apecTOoBaH U MPUTOBOPEH K TOJIy MCIPABUTENBHBIX pabOT Kak Oemnblii mmuoH. ToNbKo
CIIy4altHOCTB CTIacjia €ro OT jlarepsi, ¥ OH, €7[Ba He yMHpas OT Tojo/1a, BepHyics B Kamyry.

Bonpias yacTe ero eqUHOMBIIIICHHUKOB, Aa M BOOOIIE JIFOJICH, MPOSBISBIINX UHTEPEC K
€ro ujesM, Takke He MMEIM Kakoro Obl TO HM ObUIO CHCTeMaTH4YecKoro oOpasoBaHus. Mx
yBIIeKalla UAes KOCMHYECKON JKM3HM cama 1o cebe, BOBCE HE IMOTOMY YTO OHa KaK-TO
MOATBEPXKIAIach pa3BUTHEM Haykd. Cpend HHX OKa3bIBAJIUCh W JIIOJW JOCTAaTOYHO
COCTOATENbHbIC, YTOObI (pMHAHCHpPOBaTh M3aHue KHUT Llmonkosckoro: mocie 1917 roga nHa
CpelcTBa CIIOHCOPOB OH U37ajl OKOJIO COpOKa MOHOrpadwii W TONBKO TpU — Ha
FOCYJIapCTBEHHBIE JIEHBIM B IIOCJIEIHHE JBa TOJa CBOEH XU3HU. B BbICIIEH CTeneHU
HaCTOPOXKEHHOE OTHOIIIEHUE K HEeMY CO CTOpPOHBI mpodeccuoHanbHbix yueHbix 1 AH CCCP
COXPAHSJIOCh — M, 3aMETUM, BIIOJTHE 00OCHOBAHHO — €IIIE JIOJITO MOCIIE €T0 CMEPTH.

3TO OTHIOJbL HE 03HAYAET, YTO BKJIAJ [I[MOTKOBCKOTrO B MCTOPHIO HAYKH OTpULIATEIbHBIN WIIN
HysneBoi. Jlo camMoro mociegHero BPEMEHH KOCMHUUYECKHE TMOJIEThl OCYIIECTBISLINCH 3THUMH
CaMBIMU «PAaKETHBIMHU TOE€3/1aMH», TO €CTh MHOTOCTYIEHYAThIMU PAaKeTaMU-HOCUTEISIMU. A O
TOM, JIJIs YETO OHU MPUTYMBIBAIIUCH, JOJITOE€ BPEMS IPEANOYUTAIA HE BCTIOMUHATbD.

KopoJuab anxumukos

B nauane XVII Beka cToymiia HEOOBIYHOTO TOCYIApCTBEHHOTO OOpa30BaHMsI, U3BECTHOTO
kak CpsuieHHass PuMmckas ummnepusi repMaHCKOW HAallMM U CYIECTBOBABILETO HA TEPPUTOPUU
EBponbl  Heckonmpko BekoB, pacnonaranace B IIpare. Wmmepatop Pymonsd I (mmo
COBMECTHUTEIILCTBY Kopolib Benrpuum u boremun), mo cioBaM 3aexaBiiero kak-to B llpary
BeHenmaHa KoHTapuHU, «Tak Hacla)xaayics JIOOBIMH Pa3roBOpaMH O TallHaX Kak MPHUPO/IBI,
TaK U UCKYCCTBA, YTO JHO0O0IA, TOTOBBIA TOBOPUTH O HUX, MOT PACCYUTHIBATH HA BHUMAHUE C €T0
cTopoHbl». [Ipsdace oT rpy0dOro mMarepuasbHOTO MHUpPa, OH XOTeNl BCE 3HATh 00 OKKYIBTHBIX
cuiax, KOTOpble MPUBOJIUIN TOT MUp B ABMxkeHUe. B 1600 rony ero npuaBopHbIA acTposior
Tuxo bpare mpurmacun cebe B moMmoniHukn MaremaTtuka u3 ['pama Moranna Kerutepa, yxe
MPOCIIAaBUBIIETOCS CBOMMHU yJAYHBIMHM TPEJCKA3aHUSMH, CHCIAHHBIMA HA OCHOBAaHHUU
COCTaBJICHHBIX UM TOPOCKOTIOB.

B He menbmieli crenenn Kemnep mpocnaBuiics u kauroi «KocMmorpaduyeckas TaiftHa», B
KOTOPOW OOBSCHST JIBIKEHUS IJIAHET OCOOBIM YCTPOHMCTBOM BCETO KOCMOCA. JTO, MO €ro
MPE/ICTABICHUsIM, TUTAHTCKU KyOOK, B 1ieHTpe KoToporo ConHIle, a BOKPYI HEro
KOHIICHTPUYECKHE IIaphl, IUIOTHO YJIOXXCHHBIE B  OKPYXAIOIIME€ WX MPaBWIbHbBIE
MHOTOTpaHHUKHU. [I0CKOMBKY TaKUX MHOTOTPAHHUKOB BCETO MSTh, CTOJILKO K€ JOJKHO OBITh U
cdep, a cienoBaTeNbHO, U MOABMXKHBIX cBeTWI. Kak HM NpUYyASuBBI ObUIM 3TH B3TJISBI
Kemnepa, OT HUX OH €CTECTBEHHO MPUIIIET K MBICITH 00 AIITUITHYHOCTH OPOUT BPAMIAIOIIUXCS
BOKpyr CoJIHIIa TUTAHET, a 3aT€M M K JIPYTMM CBOMM 3aKOHAM, U3BECTHBIM CETOAHS KAKIOMY
(IpuIeXHOMY) IIKOJIBHUKY.

[[IxonpHuk, 3Hatommii o Kemepe mno ero 3akoHaM, HE 3aayMbIBaeTcsi O TeX
MHOT'OUYUCJIEHHBIX Topockomnax, koTopeie Kermep coctaBui. Emie MeHblllie OH AyMaeT O TOM
CTpaHHOHM aTMmocdepe, UTO Iapuia BO JBOplLie MOHapxa, KoTopoMmy Keruep ciyxuia, u B
KOTOPOW pOKAaiach COBPEMEHHasi aCTpOPHU3UKA.

AKaJeMuu NPOTUB YHHBEPCUTETOB

51 BBIHYXKIE€H OTMECTH W3BECTHBIM ApryMEHT, HEPEIKO IPUBOAMMBIA B HAIIM JHU, 4TO
torna, B Hauane XVII Beka, Marus, acTpoorus ¥ anxuMusi ObUIH €Ille HAyKOW, a JKeHAYKOM
OHM CTJIM IIOCJIE€ TOr0, KaK BBIACHWJIACH JIOKHOCTh UX OCHOBaHMU. VIX OCHOBaHMS yxKe TOrna
CUMTaIN JIOKHBIMH B JII0OOM yHHUBepcuTeTe. VIMEHHO B yHHBEpCHTETaxX IMpOIIBETAIA
cpenHeBekoBas Hayka 10 X VI Beka, BpeMeHaMH TiepekuBasi OypHBIC MOJABbEMbI, BpEMEHAMH
BMajasi B KpuU3UC. Maruio TaM CUMTaIU MEPEKUTKOM T'HOCTUYECKUX BEPOBAHUN PpPAHHETO
XPUCTHAHCTBA, 3aMMCTBOBAHHBIX Y SI3BIYHMKOB M UKHUTHIX emie B Il Beke. Camu mo cebe
Marusi ¥ acTpoJIOTHsl €lie He OBbLIM epechlo, HO TPAHWYWIM C HEeH W HE pa3 OCYKIAIHNCh B
nanckux O0ymnax. Keratu, JJxopaano bpyHo counu epeTukoM BOBce HE MOTOMY, YTO OH BEPHII
B reauoneHTpusmM KomnepHuka, a moromy, 4To OH BEPHUII B Maru4yeckuii 1ap Xpucra, oTpunas
ero 00’KeCTBEHHYIO CYIIHOCTb (Kak, MEXIy mpouuM, 1 [{nonkoBCckHii yeTbIpecTa JIeT CIyCTs).
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A Kemep Tak mnpAMO M OMcal OJHOMY M3 CBOMX KOPPECHOHJEHTOB: «MHblI,
MpUEpPKUBAIOIINECS KONEPHUKAHCKOW epecd, MOJDKHBI BCSUECKM MOJJEPKUBATh JPYT
apyra...»

Cucrema yHHBEPCUTETCKOTO 0OOpa30BaHUSl HaxoJWiIach TOT/a MOJ CTPOrMM KOHTPOJIEM
MOHAIIECKHX OpPJEHOB — TIJaBHbIM 0Opa3oM OppeHa NpPONOBEIHUKOB (JOMHUHHMKAHLIEB) WU
O6mectBa Hucyca (mesyutoB). IlepBrie akagemun BO3HUKIM B Mramum kak ydeOHBIS
cooOmiecTBa, BecbMa BOJIBHBIM 0Opa3oM COCIMHSBIIME IpenojaBaTeieid M CiymaTenei,
albTepHATUBHbIE YHUBEPCUTETCKOMY MCTEOIUIIMEHTY. B muKy napuBiieMy B yHHUBEpCHUTETaX
Apucroremo B Axagemuun Ilnatonuka Bo @nopeHumn XV Beka H3ydaldd COYMHEHMS
IInatona — a ckopo monocmnena Moja u Ha ['epmeca Tpucmerucra. Axkaaemus neu JlnHuew,
CTaBIlIas 3HAMEHHUTOW Mociie Toro, kak B 1611 rogy B Hee Obu1 u30Opan [amuneo [anmuned,
co3gaBajiack B Pume ans He3aMeTHOro IIOHayaly, a ToToM Bc€ Oojee U Oosee
MOTYIIECTBEHHOT'O TPOTHUBOCTOSIHUS OJHOMY U3 TJIAaBHBIX Y4YeOHBIX 3aBEJCHHHA TOTO
BpeMeHU — PUMCKOM KOJIJIETUU UE€3YHUTOB.

B Poccun B MOMEHT cO37aHMs aKaJeMHU MPOTHUBOCTOATH OBUIO HEKOMY, J1a M HE3aueM —
OHa YK€ W3HAYaJlbHO OblIa YacThI0 POCCHUHCKOro ucTeOnmmmMeHnta. Ho ObLT B ee WCTopuu
NEpPUOJ], XOTS U HEJIOJITHi, KOIr/la OHa oKa3ajgach 04aroM BOJIBHOAYMCTBA — B IMEPUOJ MEXIY
BOMHAMM B HEW BJAPYT MBIIIHO 3alBeNl «PU3NYECKUIl Haeasn3M», MaTEeMaTHKU OOHAPYKUIU
CKJIOHHOCTb K PEaKIIMOHHOMY PEJIMTHO3HOMY MUCTHIIM3MY, @ OMOJIOTH HayaIu BIaJIaTh B €Pech
BelicMaHu3Ma-MopranusmMa. Co cMyThsiHAaMH CyMeNH pa3o0paThCsi JOBOJNBHO ObicTpo. Ho
WHTEPECHO, YTO B TOT HEIONTHH NEpUOJl aKaJeMusi CHOBAa OKa3ajJach B KOH(QPOHTALUHU C
YHHMBEPCUTETaMH, B OUepPEAHON pa3 TOKa3bIBask MPaBO HAYKH MPOTUBOPEUUTH cede.

IMomeunHa xopomemMy BKyCY

Xopouo TMOHATHO HEroJ0BaHUE aKaJeMHUKOB, KOTJa OHU CTAJKHBAIOTCA C abcypaom
Yya4eCKOr0 TEOPETU3UPOBAHUS. 3JOYIMOTPEOIEHHEe CIIOBaMH, OYEBHIHBIE TPOOENbl B
00pa30BaHUM, Harjas 3aHOCYMBOCTh, HECIIOCOOHOCTh BOCIPUHUMATh KPUTHUKY, COMKEHHUE T10
MaHepaM U MHUPOOUIYIIEHUIO C PEIMTHO3HON CEKTOW — BCE OTH KayecTBa, MPUCYIIHE aIeTTaM
MHOTHX COBPEMEHHBIX TEUCHUN «@IbTEPHATUBHON HAyKW», HE MOT'YT HE pa3pakaTh YeIOBEKa,
BOCIIUTAaHHOTO B akKaJeMudeckod Tpaauuuu. M Bcé-Taku, TOBOps 00 akageMHYECKOW
KOMHCCHH, Yb€ BHUMaHHUE oOparaeTcs Ha (pakT CyniecTBOBaHMS JDKEHAYKH, sl ObI IO TyMall, 4To
ee 3a/a4eil JOJDKHO CTaTh HE BBISBICHHE W pa3o0iiadeHne oOMaHa, He IeH3ypa YYeOHUKOB H
9KCHEpPTHAsl OLIEHKA MpeJUlaraéMbIX JJIsi TOCYAAPCTBEHHOrO (MHAHCHUPOBAHHS MPOEKTOB, a
MIPEK/IE BCErO U3yYEHHUE 3TOTO COLUATBHOIO SBICHHUS.

Takoil aHanu3 HaBepHsAKa Obl IOKa3aj, 4YTO IPOCBEIIEHYECKUI MCTOPUYECKUH ILIHKII,
OpUEHTHPOBAaHHBIK Ha HJ€aj SICHOTO palMOHAlIW3Ma, BCETJa CMEHSETCS POMaHTHUECKHM,
KOTJIa IPOMCXOUT MOTPYKEHUE B 3araJJOYHbIN U MPUTATATEIbHBIH MUP MHTYHUTUBHBIX UICH U
CMYTHBIX 00pa30B. [lo Gosbiiel YacTH JDKEHAYKH OOHAPYKHBAIOT OMPEICICHHOE BHYTPEHHEE
€IMHCTBO: MynjameB aneumpyeT K TOPCHOHHBIM —MOJSIM, «TOPCHOHIIHMKH» — K
MapaHOPMAaJIbHBIM CIIOCOOHOCTSIM CO3HAaHUSA, OMOPHEPreTHKH — U K TOMY, U K JIPyromy,
CTOPOHHHMKH TEOpUH Hdupa OOpIOTCA 3a COLHUAIBHYIO CIPaBEUIMBOCTb U C 3aCHIIBEM
CHOHUCTOB B (u3mke, a (POMEHKOBIBI OCMAPHUBAIOT E€BPEHCKYI0 HAIMOHATBHOCTH 3€MHOTO
BOIUIOUICHUSI XPUCTHAHCKOro Oora. Jlms Bcex UIsi HHUX XapaKTepHO TO OTHOUICHHE K
JENUCTBUTENLHOCTH, KOTOPOE 51 OBl CBA3AJ CO CTUXUHHBIM IJIATOHU3MOM MU(aropeickoro Tumna
W 3aman Obl B CBSI3M C 3TUM BOINPOC: a MOYEMY, COOCTBEHHO, LIMPOKas HEHay4yHas
OOLIECTBEHHOCTh TaK paayeTcs HaapyrateabCTBY HaJ 31apaBbiM cMbiciiomM? Iloyemy, Bcé
OoJblIe TEpsst MHTEPEC K Pa3BUTHIO HOPMAIBHOW HayKH, OHA C JIOOOIBITCTBOM M CUMIIATUEH
MMOBOPAYMBAETCS K COMHUTENIbHBIM TEOpUSAM M yueHusiM? He MoxkeT 1 oHa mpeauyBCTBOBAThH
HEYTO, KaXYIIeecs COBEPIICHHO HEBO3MOXHBIM TE€M, KTO MPHBBIK K CTPOTOi paboTe MbICIn?
Wnu nybnuke mnpeTutr crporas paboTa MBICIM W XO0YeTcs MNpocThix permeHuid? Camoe
HUHTEPECHOE €l1Ie BIIEPEIN.
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I'noccapmii

[To mHenuto wieHa-koppecnonaeHnta PAH, 3aBenytomiero sabopatopueilt HEUPOTEHETUKH H
reHeTuku pa3Butusi MHctutyra Ouonmoruum reHa PAH wu maGopatopueil MoOIEKYISpHOWMA
ouonornn Mucturyra Omonorum paszputus PAH Jleonnmma KopouknHa, kKpome JDKEHAayKH
CYLIECTBYET TaKXKe aHTHHAYyKa, ICEB/IOHAyKa U NapaHayka. BoT yem oHM paznuyaroTcs:

AHTHHAYKa — 3TO OTKPBITOE€ OTPUI[AHHE HAyKU BOOOIE, OTBEP)KEHUE TOUYHBIX HAayUHBIX
JAHHBIX U MOCTPOCHHE KOHLEMIINM, TPOTUBOPEUAIUX PEATbHOCTH, U3BPAILIAOIINX €€, KaK B
KpUBOM 3epkane. THUNHUHBIA MpUMep — accouuanus BEpSIIUX B TO, YTO 3eMJiisl IUIOCKas,
MHOT'OUYHMCJICHHBIE OTEUECTBEHHBbIC M 3apyOe)KHBbIC KOJAYHBI U «HapOACH», «3apsHKAIOIIUE)
CBOMM B3IJIS/IOM BOJY, Ta3€Thl MJIM PA3rOHSAIONIME 00IaKa (MOCIeJHIe, KCTaTH, HAXOAUIU OJTHO
BpeMs MOJJIEPKKY B pykoBojcTBe Akamemun Hayk ObiBiiero CCCP). K Toii ke kareropun
MpUHAJIE)KaT W TaK Ha3plBaeMble XWUJEpbl —  (QUIMINHHCKHE «XHPYpPru», a B
JEWCTBUTEIILHOCTHU JKYJIMKH, YTBEp KIarolue, OyATO OHM CIIOCOOHBI MPOBOJUTH OECKPOBHBIC
orepanuu 0e3 BCIKUX XUPYPTrUYECKHMX MHCTPYMEHTOB, IPOHUKAS PYKOW B JIOOBIC YacTH Tena
00JbHOr0, HUYEro HE pa3pes3as, HE 3allMBas U HE OCTaBJIsAs IOCJICONEPALMOHHBIX CIIEIOB.
OauH w3 BBIJAIOIIUXCS aMepUKaHCKuUX (OKycHUKOB AuHAp> Konb, mnpussBarommii k
COTPYHUYECTBY XPUCTHAHCKOW PEJIUTHH U HaYKH B 00pbh0O€ C aHTHHAYYHBIMU M3BPAICHUSIMH,
BBITYCTHJI B CBET BUaeokaccery Miracles or Deception? ¢ BoctipousBeieHHEM (QHUIMITITHHCKUAX
(hOKYCOB ¥ COOTBETCTBYIOIIMMHU PA3bICHCHHSIMU M TPEJOCTEPEIKECHUSIMH JICTKOBEPHBIM.
OpHako MOBEpPUYMBOCTH 4YeNOBedecKas OeclpeaenbHa, a JKypHaJUCTaM TaK XO4yeTcs BCeX
YJIUBUTB!

Jl:xxenayka npesncraBieHa «TEOPUSIMU», MOPOKICHHBIMHU HEKOMIIETEHTHOCTHIO,
JTUJICTAaHTU3MOM WJIM OTKPOBEHHOM IpEeMydeil HerpaMOTHOCTHIO aBTOpoB. OHa OueHb OJIM3Ka
AHTUHAYKE U OTJIMYAETCS Pa3Be UTO TEM, UTO Ha CJIOBAaX HAyKy MPU3HAET, HO HA JIEJI€ CTPOUTCS
Ha pe3yJabTarax TPsA3HO TMIOCTaBICHHBIX, HEBOCIPOU3BOJMMBIX OSKCIEPUMEHTOB, YacCTO
COTMPOBOXKAAETCS OTKPOBEHHBIM JKYJIBHUYECTBOM M MOATACOBKOH (akToB. TUMHYHBIE TPUMEPHI
JHDKEHAyKH — XOpOIIIO BCEM W3BECTHBIC JIBICEHKOBIIMHA W JICTICIIMHIIMHA B COBETCKOM
Ouwosnoruu. B mocneaHue roabl MIMPOKOE PACIPOCTPAHEHHE TMOMYYHIA MPEACTABICHUS O
CYIIIECTBOBAHUM HEKHX CHENU(DPHUIECKUX OMOJIOTHUECKUX «Imojei» W m3mydeHui. [Ipu stom
aBTOpaMH, «CO3JAIOIIMMMI» TaK HAa3bIBAEMYI0 KBAaHTOBYIO T€HETHKY, OTBEpraercs
XPOMOCOMHAasI TEOpHsI HACJICICTBEHHOCTH W yYTBEP)KIAETCS, YTO HOCUTEISIMU HACJICICTBEHHOMN
nH(MOpMAILIUY SIBISIIOTCS. HEKHE «IIOJISH», C TMOMOIIBI0 KOTOPHIX HACJIEICTBEHHOCTh MOXHO
repeaBaTh Ha PacCTOSTHUE.

B ¢usuke mpumepoM IDKEHAYKH SIBISIFOTCS TOMBITKH H300pPETCHHs] BEYHOTO JABHTATEIS,
TaKkKe MPOUCTEKAIOIINE U3 O€3rpaMOTHOCTH U300peTaTesei.

IlceBIOHAYKa — 5TO COYETAHHE HAYYHBIX JaHHBIX C BBIMBICIIOM, C OECIOYBEHHBIMH
(aHTa3usAIMH, KOMOWHAIIMS HAyKd M HaBSA3BIBAEMOW €W JIO)KHOW (YacTO aHTUHAYIHOM)
WHTEPIPETAIIMOHHON CXEMBI.

TunuuHelii npuMep TCEBAOHAYKH — acTPOJIOTHS, TJI€ HCIONb3YyIoTCa (akThl U3 00JacTu
ACTPOHOMHUHU, KOTOpBIE, OJHAKO, HCKYCCTBEHHO COBMELIAIOTCS C BBIMBICIIOM O BIUSHHUU
TMIOJIOXKEHUS 3BE3]] U IJIaHEeT Ha HeOe Ha CyJp0y ueIoBeKa.

HecocTosiTenbHOCTh TOJOOHBIX CHEKYISAUE Oblla TMOKazaHa eme ortuamu Llepksu.
brnaxennsrit ABryctun B «I'pane boxkuem» naim uM OCTPOYMHYIO KPUTHKY, 3aMETUB, YTO JIE€TH
paboB W TOCMOA, XOTSI M POXKICHHBIC B OJMH U TOT XK€ JCHb M 4Yac, OYAyT UMETh pa3HYIO
Cynp0y, HE3aBUCHUMO OT TOTO, KaKoe MOJI0KEHUE 3aHUMAIOT HeOeCHbIe CBETHIIA.

K nceBnonayke, moskanyi, clieyeT OTHECTH U TIOMBITKH MAaTEPUATTHCTUICCKOTO OObSICHEHUS
Pa3IUYHBIX HEMO3HAHHBIX, KaK OOBIYHO TOBOPST, TAaWHCTBEHHBIX SIBICHUN YelOBEUEeCKOU
MICUXUKH, HAmpUMep Tepefaud MbIicael Ha paccrosHue (Tenenaruu). Hekoropsie
MaTepHATUCTBl MPEANoaraloT, 4To CyIIECTBYeT 3(HpHas cpelaa, TOHKash Marepus 0coOoro
MopsAJIKa, KOTopas JaeT o cebe 3HaTh B MapancUXOJIOTMUECKUX SBIECHUAX. MoszroBas
NEeSATENbHOCT, OynTo OBl crmocoOHa BBI3BIBATH KOJIEOAHUS 3TOM Cpenbl, BOJIHOOOpa3HO
nepeaBaeMbple  4epe3 MPOCTPAHCTBO M TMPU OMPEACIICHHBIX YCJIOBHUSX BOCHPUHHMAEMbIC
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opraHamMu 0co0oi YyBCTBUTEIbHOCTH. CaMa MBICIb, TaKUM OOpa3oM, CTAaHOBUTCS 0CO0Oi
¢bopmoil MaTepuu, Kak M Yy I[€YaJlbHO M3BECTHBIX TaK Ha3bIBa€MbIX BYJIbrapHbIX
MartepuanuctoB — broxnepa, @orra 1 Monemorra. CripaBeUIMBOCTH Pagyu CIEIyeT CKa3aTb,
YTO MOAOOHBIE BYJIBIAPHO-MATEPUATUCTUUECKHE OOBSCHEHHUS BBITISIAT OO0 KPaHOCTH
NPUMUTUBHBIMU. bBoOJbIlIe YacThl0O OHM CTPOSITCS HA HEONPABIAHHOW AaHAJIOTHUU MEXIY
JeSTENbHOCTHIO MO3Ta U paboToi paanoanmnapatypsl. OgHAKO HAJIEKHBIX SKCIEPUMEHTATbHbBIX
CBUJICTEIbCTB B TOJB3y MOAOOHOH TOYKM 3pEHUs] HET: HHUKAKUX OHOJIOTHYECKUX
«paiMoOU3IyYeHUi» Mo3ra, TeMm Oojiee CHOCOOHBIX pAcCIpOCTPaHAThCS HA 3HAYUTEIIbHBIC
paccTosiHMA, 3apETUCTPUPOBATh HE yalock. bojiee Toro, pusnonoru oTBepraroT BO3MOKHOCTh
«QIIEKTPUYECKON Mepeaadum» MbICIE Ha paCCTOSTHUE.

n, HaKOHEIl, OKOJIOHAyKa (mapaHayka) — 3TO HayKOOOpa3HbIe KOHLEMIHH,
WCTIONB3YIONME OOMUPHBIA HaOOp (akTOB, OJHAKO HEBOCIHPOU3BOJAMMBIX M  YacTO
HKCIEPUMEHTAIIBHO HETPOBEPSAEMBbIX. ABTOPHI TaKMX KOHILEIIUHI Al0T HETIOMEPHO OOJIBIIYIO
BOJIIO BOOOpaXEHMIO U JAalOT HaJAyMaHHYI0 HHTEpIpeTannio (HaKkToB, OTpaKaroulyko
0Cc00EHHOCTH WX MHPOBO33peHUs. [loaToMy mapanayka mpuoOpeTaeT erie 1 UIe0JIOTHIECKYIO,
a TO U MOJMUTUYECKYIO0 OKpacKy. B kadecTBe mpumMepa MOXKHO MPUBECTH «ToJOrpaduiyecKuey
TUTIOTE3bl MHANBUIYAJTBHOTO PA3BUTHUS U MHOTHE THUIOTE3bl O MPOUCXOXKACHUS KU3HU HA
3emuie.

Kak »To HM medanpHO, MCEBJOHAayYHbIE TEOPUHM HMMEIOT JOCTATOYHO IIMPOKOE XOXKICHHE
Cpely MHTEJUITMIEHIIMN, OCOOCHHO B Halei cTpaHe. [lo mpomiecTBuu ABYX ThICAY JIET TPU3BIB
anoctoyia [laBna 3Byunt He MeHee akryanbHO: «bpartusi! He OyapTe netu ymom: Ha 3i0€
OyIbpTe MIAJCHIIbI, a 10 YMY OyJIbTE COBEPIICHHOJIETHUEY.
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