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BTOPAS YINPEXIAIOIIASA CTPATEI'USA —

OTKA3 OT AHIJIO-AMEPUKAHO-EBPOIIEMCKUX TEXHOJIOT U
PAZPYIIAIOHNIEI'O XAPAKTEPA, HBIHE NCTOIHAIOLHINUX HE
BO3OBHOBJIAEMBIE PECYPCBI ITPUPO/HOI'O ECTECTBA N
BEAYIUE K JIMKBUJALINUA ’KU3HU HA IIJIAHETE.

(ITo matepuanam Yactu 6 OPY «Kak npugats Poccuu 0014k 0yaymero B
HOBOM MHUpPOBOM MOPSAKE)

Yenoek ectb nuts npupoasl! Kak 1yXOBHO BO3BBIIIEHHO U KPACUBO YacTO
MOBTOPSJIOCH 3TO BBIPAKEHWE BO MHOTHE BEKa B Ipoliecce ObITHS JII0AEH, OEpexkHO
XpaHs ¥ IepeaBast 3TO MPEJAHNE SIKO OBEPUE OT HAIIMX JAJEKUX MPEIKOB Yepe3
BCE BO3MOKHbIE HTH(OPMALIMOHHBIE HOCUTEIH JIETOMUCHOTO, JIMTEPATYPHOTO,
Hay4YHOTO, PEJINTHO3HOTO U UHOTO Xapakrepa Hacneausa. OTHaKo, OCO3HaH JIM €T0
[IIyOMHHBIN CMBICI OOJBIIMHCTBOM HbIHE )KUBYIIHMX, OOPETEHA JIU UCTUHA O
npeaHa3zHaueHuu YenoBeka Ha 3eMJie, MOHATHA JIU BaXKHOCTh €0 CYIIECTBOBAHMS
¥ HEMPEMEHHOCTh €T0 AKTUBHOTO COYYACTHOTO OYIyIIero ObITHS B OOLIUX
IMBWIN3ALHMOHHBIX TAPMOHUYHBIX XPOHOIIPOLIECCAX IBOJIOLIUOHHOIO PA3BUTHS
camoi 3emmu?

B cBoux cyxnenusx panee (Hactu 1-5 ODY) Mbl HEOJTHOKPATHO KACATUCh 3TUX
BOIIPOCOB C ONPEICIEHHON CTENEHbIO BHUMAaHUs K HUM. K BelTMKOMy Hamemy
COKAJICHUIO, HO Pe3yJIbTATAMM HCCJIE0BAHUSA MBI I0KA3aJ14 BeCbMa
HeJIUIeNPUSITHBIE BLIBOAbI U NPUYNHHbIE 000CHOBAHUS 10 CYTH YKA3aHHBIX
BONPOCOB. /[a, uctTuHHO YenoBeK ecTh TUTS MPUPOJIbL, HO K COKAJIEHUIO, ObITHE
J0JI€ MHOTHUX TPOLIEANINX JETOMUCHBIX THICSYEIETUI MTPOUCTEKANIO B YCIOBUIX
MX BEIIHOTO MPUMEHEHUS, a UX UMBWIM3ALHMOHHOE PAa3BUTHE BOILIOIIATIOCH HE IO
MX BOJIE U BHE PAMOK CAMOCTOSITEIBHO OCO3HAHHOM LIENEBOM OPUEHTALIUHA CBOETO
COBEPUIEHCTBOBAHUS, U JAXE HE B YCIOBUSAX UCTUHHO MPUPOJHOTO ECTECTBA BCEU
OKpY’Karouen 1elCTBUTEILHOCTH CaMOM 3€MJIM B TOM CTETIEHU COBEPIIIEHCTBA
MIPOTPAMMHOTO YJIOKEHUS €€ KOMIUIEKCHOTO OBITHS, KaK 3TO ObUIO M3HAYAIBLHO
o0yctpoeHo npu e€ coznanuu. He Tonpko Ha ypoBHe Co3Hanus u Pazyma, HO U
caMoi CyThbI0O KOHCTPYKTHBHO-0OIIIECTBEHHOIO 00YCTPOICTBA CBOETO MO3TAITHO
U3MEHSIOIIEr0Cs HUBUIN3AMOHHOTO 00pa3a KU3HU U 0OPETEHHBIMU
pe3ysbTaTaMu B CBOEM Pa3BUTHH, JTFOAM ObUTH U30JIMPOBAHBI OT CBOETO UCTHHHOTO
NpeIHa3HAYeHUs, KaK 0OpsIIMBIIEECs CBEPIIEHHON PEaIbHOCTHIO TOXKE CBOETO
poaa «IUTs», YBbI, HO B CPEE HE «TOM MPUPOJB», 1a U CAMH YK€ AJIEKO HE TOU



«MOpOABDY, IO KPaHENW MEpE MO YPOBHIO OKTaBbl Mo3ra u MCKa)XEHHON UCTHHBI B
KOHCTpyKIMU Pazyma.

OnHako, 3aKOHYMJIACH MTApa3UTUPYIONIAsl CYTh MHTEPBEHTCKOTO BMEIIATENIbCTBA U
BIIMSIHUS U3BHE, TUKBUIMPOBAHO MPOIIJIOE MOIHEBOJIBHOE YIIPABICHHUE Pa3BUTHEM
«IuBUIM3aMK HACUIIUS» CO CTOPOHBI D0poBckoi Cuctembl YiipaBiueHus! A
Janee, BCE N3BHE HACAXAEHHOE U OKJIOHHO BOIUIOIIEHHOE BHE OCO3HAHUS
UCTUHBI 000 BCEM pealibHO MPOUCXOISAIIEM B MPOILJIOM KO «IIMBUIIA3AIIMIOHHO
pPa3BUTOM 00pase JKU3HW», TOJKHBI aBTOMATHYECKH PACcCOCAThCS M 00Pa3yMUThCS
camo co00 B CTOPOHY YMHPOTBOPEHHS H OIIATH JKE CaMO CO00M 00pecTH «aapom
JIapOBAHHYI0» FAPMOHUIO, KaK Ha OYyIIeM KUTEHCKOM YPOBHE, TaK U C
OKpY’KarolIel HaC U3MEHSIIOIIEUCS 1eCTBUTEIbHOCThIO?

OTBeT 04eBHAEH, — KOHEYHO K€, HET, HE caMo co0oil. [laxe eciii 1 IPUHSATH BO
BHUMaHHE HACWJILHO BMEHEHHBIE YCIOBHUS OBIBILIETO BEITHOTO MIPUMEHEHUS JTIOIeH
Y TIOPOYHBIE PE3YJIBTATHI TBOPUMOI'O HE I10 UX BOJIE BOIUIOLIEHUS CBOETO
YKUTEUCKOTO OBITHS, TO OT HBIHE OHU CaMH BCEH CBOCH BHOBb OOPETEHHOM
PYKOIIPUIIOKEHHOM CIIOCOOHOCTHIO M OCO3HAHHOW MCTHHHOW (DYHKIIMOHAIBHOM
MPUTOJHOCTHIO B paMKax OyAyIero rapMOHHYHOTO KUTHS Ha 3eMiie, HE TOJIbKO
JIOJKHBI, 2 00513aHbI AKTHBHO YYACTBOBATH B JINKBHIAIUN BCEro, YTO He
MO:KeT ObITh IPUBHECEHO B MPOECCHl HOBOI0 (MCTUHHOIO)
LHuBUIM3aIMOHHOTO0 PA3BUTHS U, TEM O0Jiee, He MOKET ObITh J0IYCTUMO
MOBTOPEHHUeE JII00r0 NAPa3suTHU3MA U HACWJINS, OCOOECHHO K Cpejie OKpY Karolen
MX JEUCTBUTENBHOCTU. bosiee TOTo, U 3TO B IEPBYIO OYEPEb, JHOJIH HE TOJIBKO
MOTYT, a 00513aHBI HCKJIKYHUTH BCAKOE pa3pylleHne rapMoOHUH

OKpYXKAaKIIeld NMPUPOABI 32 CHET oOpeTeHNsI U 0e3yCJI0BHOI0 MPUMEHEHUS
COBEPLICHHBIX CO3UIAKNIIUX TEXHOJIOTUH Oyayuiero!

DTO NpeaynpexIeHUE U YCIOBHE 0CO00 OUYEBUIHO OTHOCUTEIBHO PETHOHOB
HOBOTO (hyHKIIMOHATBHO-TEPPUTOPHAIBHOTO HAJIEJICHUS, T.€. TAK Ha3bIBAEMOTO
bopMHpPYIOLIErocss HOBOTO KU3HEHHOTO MPOCTpaHcTBa. IMEHHO B HUX HBIHE
IIPOSIBJISICTCS] ONACHBIA MAKCUMYM BCET'O ITPOLLIOT0 TEXHOJIOTMYECKOTO HETaTuBa,
HapyLIAKUIEr0 TAPMOHUIO YIIPABIIEMON OKPYKAKOLIEH Cpeabl, PUBOIAILETO K
HEOOpPaTUMBIM PETHOHAIBHBIM YKOJOTHYECKUM KaTacTpodaM U u3-3a 3TOTO
HEen30eKHOM JIMKBUAIIMU CaMUX JIFOJICH U BCEH 30HAIbHON OMOJIOTUYECKON
cdepsnt! 3emutst, kak Knacrepnas Monens ynpaBlieHUs U COTPOBOXKACHUS JKU3HHU,
He 00s513aHa HaM HbIHE KUBYIIUM, a JTI00€3HO U 3a00TJIMBO MPEI0CTABIISET
BO3MOKHOCTh JOCTATOYHO MJIACTUYHOTO MEPEX0a Ha MHOM MyTh HAIIIETO
UBUJIM3AMOHHOTO pa3BuTusl PazymenHon opueHTanum, kak YenoBeuecTBy, eciu
MBI €CTh TaKOBbIE. B MpOTHUBHOM ciydae 11e1eco00pa3HOCTh MPOUCXOASIINX Ha
3emMJie U3MEHEHHI B UHTEPECAX CBOCBPEMEHHOIO BOCCO3AaHUSI MICTUHHBIX
COCTOSIHUM OBITHS DHEPTUM 3eMJIM U COOIIOJICHUE COOTBETCTBYIOIIETO TaKTa
COOBITUMHOTO BpeMEHH BoruioniaeMoro Bekropa Llenu sBiaeHuii, neicTBuii u
COOBITHI, MOKET MPOJAMKTOBATH HHOE K HAM OTHOIIIEHHeE.

N3 dero e UCXOIUT TaKOBas YBEpEHHAs! OUeBUIHOCTh? SIBIEHHAsI TPUYUHHAS
WCTHHA JAHHOTO BOMPOCA HOCUT CYIIECTBEHHO Oosibiiie CUCTEMHBIN, a TAKXKE B
MEHbIIIEH cTeneHu PyKonpuioKeHHbIN clieICTBEHHBIN XapakTep. COOTBETCTBEHHO
ATOMY COOTHOIICHHIO B JATHHEHIIIEM U MPETYCMOTPEHO 00YCTPOMCTBO TAKOTO



CHeU(PUIHOTO COOBITUIHO-BEKTOPHOTO ApXHUTa paccMaTpuBaemMoit Bropoii
Yopexpaaromieit Ctpareruu.

1. Oco0eHHOCTH SIBJIEHHOI CHUCTEMHO 04eBHIHOCTH 110 0€3yCJIOBHOMY O0TKAa3y
OT AHIJVI0-AMEPHUKAHO-eBPONEHCKUX TEXHOJIOIUH Pa3pylIA0IIero XxapaKrepa.
B pamkax paccmMaTtpuBaemMoil TEMAaTUKU IIPEACTABICHHBIX CYKICHHUI MbI HE
3a1a€MCs LENbI0 IPOBECTHU AETATbHBIN aHaIU3 Bcero crnekrpa CucTeMHon
OUYEBHJIHOCTH 10 BCeM cepam >KU3HEHHOTO OBITHS JIIOACH, MOCKOIbKY 3TO BOIIPOC
SBIISICTCS Y3KOCTIELIMATN3UPOBAHHBIM U UCXOJSIINM CBOEIO HHpOpMaIuei u3
ypoBHsi Hagcucremuoro xapakrepa (HaJl CyThi0 OBITHUS SHEPTUI U OBITHS JIOEH),
(dbopMuUpYIOIIEr0 HEKOTOPbIE OCOOCHHOCTH IO YIPABICHHUIO MPOIECCAMH BCETO
ObITHs SHepruil ianeTsl [lepexoaHoro nepruoaa u B 3To cBsA3u nuHpopmaius 0o
3TOM OTPaHUYEHHO MyOJIMYHA, T.€. KBaTU(UIIMPOBaHA, KaK « Y IpaBIsIoNas
uHpOpMaIUs KOHIIENTYaILHOTO YPOBHS.

Ho xoTs 6b1 MOBEPXHOCTHO €€ MPUAETCS KOCHYTHCS B UHTEPECaX OCO3HAHMS
VCTUHHBIX PUYUH MO0 O0€3yCIIOBHOMY OTKa3y OT HbIHE BMEHEHHBIX pa3pyILaoInX
TEXHOJIOTUH, KaK UCXOAAIIETO MOCIEACTBHS U3 NPOLUION TPAKTUKH
dbopmupoBanus «[{uBunuzanuu HacWIIUA U Napa3utu3mMay. B kauecTBe nmpumepa
HEKOTOpbIe HanpasieHUs: CHCTEMHOIO XapaKTepa Mbl PACCMOTPUM TOJIBKO JIUIIIb
JUISL TOTO, YTOOBI ITOKA3aTh, KAKUM K€ 00pa30M IO ObLTM HACUIIBHO «BTSHYTHD)
B IIPOLIECCHI Pa3pYLIAKOLIEr0 YHUUTOXKEHUS DHEPIeTUYECKOU LIEIIOCTHOCTH U
MOJENBHON TAPMOHHH TUIAHETHI 3€MJIS YEPE3 BMEHEHHBIM UM YPOBEHb U
HANpPaBJICHHOCTH MTO3HAHUS C COOTBETCTBYIOIIEN HABA3aHHON UM K€
TEXHOJIOTUYECKOW OPUEHTALMEN, KOTOPHIE TPAHCIUPOBAIUCH ISl HUX CO CTOPOHBI
MHTEPBEHTCKOW CHUCTEMBI YTIPABJIEHHUS, HO HE B MOJIb3y HUBUIN3ALHOHHOTO
Pa3BUTHS CAMUX JIIOJIEH, a JJIs1 pEIIEHUS] BPEMEHHBIX JTOKAJIBHBIX LIEJEH CaMoil
MHTEPBEHTCKOW CUCTEMBI Y IIpaBIICHHUS.

[Tpu sTOM cienyeT 0co00 MOAYEPKHYTh, YTO MHULIMUPYIOIIAsi aKTUBHOCTH 110
HaBs3bIBAHUIO TEXHOJIOTUH pa3pyLIAOIIETO XapaKkTepa CO CTOPOHBI aHIJIO-
aMepUKaHO-eBPOINEHCKOT0 [IMBIIIN3ALIMOHHOTO 00pa3a KU3HU HbIHE MOKA ellé
aBTOMOTOPHO CYLIECTBYET XOTh U C yracarolleld CTENEHBIO CBOETO BIIHSIOLIETO
napasutusma u Hacuius. BenenctBue aToro, Jroau Kak Obl e1é MLTI030pHO
IPOAOJKAIOT OBITh B KAKOM-TO OCTATOYHOMN CTENIEHU YBEPEHBI B CBOEM
«CTPEMUTEIHFHOM LIMBUIN3aLMOHHOM PAa3BUTHI», OOPETEHNH HEKOETO YCIOBHOTO
COBEPIIICHCTBA B «3aBO€BAHUU MPUPOJIBI», XOTh U CO CHUXKAIOMIUM 3 PexkToM
BJIUSIHUA Ha (DOPMUPOBAHKME CBOETO MUPOIIOHUMAHUS, HO MO-TIPEKHEMY
YAEPKUBAsE COMHUTEIBHBIE JIEMEHTBI CO3HAHUSA O CBOMX MOPOYHBIX CO-JIETHUSAX.
[IpaBna, peako OHU 3alyMBIBAJIUCH O TOM, @ YTO K€ Jlajiee, T.€. MOCIIE 3aBEPLICHNUS
TaKOBOI'0 (PMHAIBHOTO «3aBOECBAHUS» U JTUKBUAALIMHU BCETO MPUPOAHOTO €CTECTBA,
r7ie U B Kako# cpene xkuth 0yayt? Kto xe Bcé 3To octaHOBUT? Byner nu Hekoe
IIONIEYUTEIBCKOE BIMSIOLIEE CONPOBOXKACHUE U1l KOPPEKLIMH CO3HAHUS U
COOTBETCTBYIOIIMX JIEUCTBUI JIIOJIEN CO CTOPOHBI Bocco3aatouieiica Cucremsl
YIpaBieHus UM 3TO TOJKHBI UCTIOJHUATH CAMU JIFOJU CAMOCTOATENIBHO, HA NHOM
YPOBHE KOT'ZJa-TO OCO3HAB BECh TPAru3M CBOEro LIMBMIN3allMOHHOIO pa3sBUTHS B
npouuiomM?



Omeemoe na smu 6oNPOCHL y HHIHEUIHE2O YRPABIAIOULE20 COCI08UA U UX
coomeemcmaeyouiell HAyKu He Cyuiecmaeyent, Kak 1 CaMrux BOIIPOCOB, OCKOJIbKY
Yy HUX UMEETCS LIEJIEBOE TJIABEHCTBO BCECTOPOHHE Pa3pyIIAtOLIEro
NOTPEOUTENHCTBA, 3aJI05)KEHHOE aHTJI0-aMEPUKAaHO-EBPOIIEHCKUM
MBUJIM3AIIMOHHBIM 00pa30M KU3HU U Yepe3 HEero ke BMEHEHHOE HE UICTUHHOE
oO1iee MupornoHuManre. bazucHoil 0CHOBOI BceMy 3TOMY SIBJISIETCS 00peTEHHOE
MMH COCTOSIHME HacUIbHO-NIapazutrupyromero Co3HaHusa. A BOIUIOIIEHUE BCETO
YKa3aHHOT'O OCYIIECTBIIETCS YEPE3 UMM K€ CO3AaHHyI0 KOHCTpyKIMIo
00yCTpoOIiCTBA U YIIpaBJICHUS BO BceX chepax OpraHM30BaHHOTO OBITHS BCETO
MUPOBOTO coobiecTBa. Ho 3T0 TOIBKO MOKa U, KaK AEMOHCTPUPYIOT
MPOUCXOAIINE HBIHENTHHUE MPOLIECCH U3MEHEHUS BO BCEU OKPYKAIOUIEN CPEJIE U
00IIIecTBE, BCErO ATOI0 UM OCTaJIOCh HEHA/IONTO, T.€. HU B KOEM cllyyae He
HaBcerga! B 3ToMm uM Jiy4ie Jazke M He NbITATHCSI COMHEBAThCS1, XOTS Obl
PaJu CBOEro Ke eCTECTBEHHOI'0, 2 He YCKOPEHHOI0 0MO0JI0rH4eCKOro
HOKUBaHNA!

Pa3pymaroiue TeXHOIOTMU BKPAIWIUCh B CaMyI0 ITyOUHY KU3HH, T.€. HACUJIBHO
HaBs3aHbI BO Bce c(hepbl OPraHU30BAHHOTO )KUTEUCKOTO OBITUSI MUPOBOTO
COOOIIECTBA U MOKa €IIE CBOCIO CUIIOI0 YIEP)KUBAIOT MAPA3UTUPYIOLIEE COCTOSIHUE
HECYLIECTBEHHOI'0 MEHBIIMHCTBA HaJ| Mpeo0IaiatouM O0IbIIMHCTBOM, I71€-TO B
OJIMHAKOBOM CTENEHH, a IJIe-TO U C Mpeo0iIaiaolei CTETEHbIO BO3IEHCTBUS,
YacTO COPEBHYSICH C BIACTHO-IIPABOBOM COCTABIIAIOIICH yIIpaBiIeHUs] OOIIECTBOM B
oOmeit KoHCTpyKIIMM OpraHiu30BaHHOTO OBITHS JIOJEH, MILTI030PHO UMUTHPYS
HEKYI0 PEAIbHO HE CYIIECTBYIOLIYIO «AEMOKPATHIOY.

VYuuThIBas paMKH HallleTO UCCIIEOBAaHUs, HET HEOOXOJUMOCTH B IPOBEJICHUN
CUTYalMOHHOTO aHAJIN3a N0 BIUSHUIO PA3PYyIIAIONIUX TEXHOJIOTUHN B KaXKI0U
OTIIEIBHOU cepe ObITHS OOLIECTBA, a BIIOJHE JOCTATOYHO PACCMOTPETh HanboJiee
KU3HEHHO BA)KHBIE BIUSIOLINE CPephl, @ UMEHHO: JHePreTuKa, MeJulHAa,
HH(pOpMAaNKs U yIIPaBJIeHHE, IKOJIOTHS MPOAYKTOB IUTAHUS M KIJIbE. DTOro
BIIOJTHE JIOCTATOYHO J1Jisi 000CHOBaHUs 0a3MCHON OCHOBBI U (HOPMHUPOBAHUS
COOBITHITHO-BEKTOPHOTO ApPXHTa paccCMaTprUBaeMOl BTOpOH YTIpekaaromien
Crparerumn, HECOMHEHHO, YUUTBIBas U Apyrue chepbl NpUMEHEHHUs ObIBIINX
TEXHOJIOTUH Pa3pyLLICHUS.

1.1 Ocob6ennocTu siBJieHHOI CHCTEeMHON 04eBHIHOCTH 0€3yCJI0BHOI0 0TKA3a
OT pa3pylIalIIMX TeXHOJIOTHil B chepe IHEPreTUKH.

Paccyxnast B pamMkax BbILIEYKAa3aHHOTO, B IEPBYIO 0Yepelb HEOOXOAUMO 00paTUTh
BHUMAaHHE Ha HbIHE CYIIECTBYIOIYIO c(hepy SHEPreTUKH, OTYUYHUBIIYIO CBOE
pa3BUTHE MYTEM BOILIOIICHHUS JIFOJIbMU MPEAOCTABICHHBIX UM paHee OT CTapo
Cucrembl YpaBieHHs] HAYYHBIX MO3HAHUNA U COOTBETCTBYIOIIUX PA3HOOOPA3HBIX
TEXHOJIOI'UH I10 IPOU3BOJACTBY JIEKTPOIHEPTUHA U KOMIUIEKCHOMY KUTEUCKOMY €€
IPUIIOKEHUIO B ObITHE JIt0/IeH. MBI Orpa)kaeM CBOU CYXKIACHHSI OT BCIKUX
TPaJUIIMOHHBIX «IIEPEKUBAHUID O BAXKHOCTH 3TOU c(hephl U €€ BIUSIHUN Ha TEMIIbI
Y HaNpaBJICHHOCTh IIUBIIIM3ALIMOHHOTO pa3BuTusi. HecomHenHo, 6e3
3JIEKTPOIHEPTUH JIOASIM MOIEP)KUBATh CBOE ObITHE XOTs OBl HA MPEKHEM YPOBHE
pa3BUTHS YK€ HE BO3MOXKHO. BHeIIHe, T.€. Ipy MOBEPXHOCTHOM MOJIXOJIE B
PaccMOTPEHUHU ATOrO MPOOJIEMHOTO U KU3HEHHO BaKHOTO BOIIPOCA, — 3Ta



3aBHCHMOCTh OYEBHIHA U HUKTO HE COMHEBAETCS B 3HAUMMOCTH BCel chepbl
HHEPreTUKH U 3aBUCUMOTIO BIIMSHUS YPOBHS €€ pa3BUTHUS HA BCE MPOLIECCHI U
TEMITbI [IUBUIN3AIMOHHOTO PA3BUTHS HBIHEIITHETO MUPOBOI'O COOOIIECTBA.
OpHako, 3TO JIMIb BHEIIHSSI TYMaHHAsI Byallb «II0JIE3HOCTHU U yCIIeXay, KOTopas
HaJEKHO MIPUKPBIBAET CIIOKUBIIUECS PEAIMK CBOEH MILTI0O30pPHOM 3aBecoi
«HECOMHEHHOT0 KOM(OpTay 1Mo COMPOBOKIACHUIO Pa3BUBAIOIIETOCS OBITUS JII0IeH
OT UCTUHBI PEATTLHOTO BIUSHUS BCEX Pa3pylIaloNuX MOCIEACTBUN HE TOJIBKO Ha
COXpaHEHHUE YCJIOBUM CYIIECTBOBAHMS CAMOW KU3HH Ha 3eMJie BOOOIIE, a Ha pOCT
rapaHTuu e€ He COXpaHEHHUs B OyIylIeM, KaK CIe/ICTBUE OT MPUMEHSIEMbIX
HBIHEUTHUX TEXHOJIOTH B 3TOM chepe. Hamu paccMmarpuBaeTcs TobKko 6a3zoBast
4acTh U3 BCEH 00IIIeH coCTaBstomen chephl SHEPTETHKH, T.€. THAPOIHEPTETHKA,
aTOMHAs HEPreTUKa U TEIUIOIHEPTEeTUKA, a TAK)KE HEKOTOPBIE HHbIE €€
o0ecrneunBaroIIye HalpaBICHUsI.

I'mapo3nepreruka.

OHeprus BOJHOTO MOTOKA «IIO3HAHA» U YCIICITHO IPUMEHSIETCS JI0AbMHU C
Pa3IMYHBIMU «TTOJIE3HBIMID JUTISI HUX KUTCHCKUMHU LIETSIMUA KaK Obl y>K€ HECKOJIBKO
TBICSY JIET. SIBIIASICh OCHOBHBIM MOTEHIIMAJIHBIM UCTOUYHUKOM BBIPAOOTKHU
AIIEKTPOIHEPTUHU ISl MHOTUX CTPAH MUpPa, OHA CTajia MPUBBIYHON KU3HEHHOU
OOBIJIEHHOCTBIO U HEOTHEMJIEMOCTBIO OBITHS JIIO/IEN, BOCIIPUHUMAS U COOTHOCS €€
K pa3psny sikoObl BO30OHOBIIIEMOTO IPUPOIHOTO HCTOUHUKA. Kakol ke
pa3pyLIUTETBbHOCTHIO 00JIaaI0T TEXHOJIOTUH, TPUMEHIEMbIE

B THIPORHEPTETUKE BCEX €€ BOBMOKHBIX HAIIPABJIEHUH, UTO K€ B HUX TAKOT'O
HEOOBIYHOT0, YTO MOXET MPHOOIIUTH UX K Py TakoBo CucCTeMHON
OYEBHJIHOCTH, KOTOpasi HEOOPATUMO CTaBUT BOMPOC IO 00A3aTEIbHON UX
JUKBUIALMH, KaK pa3pyLIuTeNsi IPUPOJIHOTO ecTecTBa?

B cepenune 1770-b1x To10B (hpaniry3ckuii uvxxenep bepuap @opect ne benuaop
ormyomkoBan cBoit Tpyn «Architecture Hydrauliquey, rioe onucan
TUIPABINYECKHUE MAITUHBI C BEPTUKAIBHBIMU U TOPU3OHTATBHBIMH OCSIMU. A
korya B koHile 1800-b1X ObLT CKOHCTPYHUPOBAH TMEPBBINA JIEKTPOreHepaTop, TO
CTaJIO BO3MOXHBIM COCIMHUTH €T0 C TUIPABIUKON. Tak Kak B TO Bpems
MIPOMBITIIUICHHOCTh Pa3BUBAIACh BEChbMa OBICTPO, TO Yxke B 1878 romy BrepBbie

B CTOPUH THUAPOITEKTPHUUECTBOM ObLIT 00€CTI€UeH YacCTHBIN JJOM B rpad)cTBe
Hoprambepnenn (Aurnust). B 1881 rogy B CIIA okono Huarapckux BogomnaaoB
Hayaja IPOU3BOJUTH AJIEKTPOIHEPIHIO IepBas ruaposnekrpoctanums. K 1886
rony B CIIIA u Kanazne Obuto yxe okono 45 I'DC, a k 1889 roxy — 200 B oiHuX
tonbko CIHIA. Ha npotsxkenun asaganaroro Bexka '29C cTaHOBWINCH BCe 0OJIBIIE U
MOIIIHEE. A T.K. OHM CTaJIM OTPULIATEILHO BIMSTH HA OKPY>KAIOIIYIO CPEY, TO
NOoTpeOOBaNIOCh PErYIMPOBATH UX MOCTPOIKY Ha 3aKOHOAATEIIbHOM YPOBHE, YTOOBI
n30eXKaTh HEXENATeNbHbBIX MOCIEICTBUI B BUJE 3aCYXH OTACIIbHBIX PETMOHOB,
BBIOPOCOB B aTMOC(epy MeTaHa, He TOBOPS Y’KE O BO3MOXKHBIX MPOpbIBax jgamb. B
1936 romy camoit 00JIBIIION THAPOIIEKTPOCTAHITHEH B Mupe ctana «llinotuna
['yBepa», kotopas obnamana MomHOCThIO 1345 MBT. B 1942 e€ pexopn

nobuna ['DC «I'pana-Kymm» co ceoumu 6809 MBT. [1oznuee, B 1984 rony,
Opasmibcko-maparsaiickas « raitmy» yxe Obuta momHocThio 14000 MBT. U



HakoHetl, B 2008 roay Obl1a mocTpoeHa camasi O0JIbIIast Ha CETOTHSIITHAMN

nenb ['DC «Tpu ymenss» B Kutae, obanaromnias MmontHocTso 22500 MBT.

Jlaxxe Ha MPUBBIYHOM YPOBHE MOBEPXHOCTHBIX paccyxaeHuil, [ 9C Hukoraa He
OBIBAIOT COBEPIIEHHO OE3BPEIHbI JJIs IPUPO/IbI PETMOHA, B KOTOPOM OHU
CTpOSTCS. B 3TOM Npu3HaIOTCS U caMu TUAPOIHEPreTUKU. [noTnHsl 1
BOJOXPAHWINILA BBIBOAST U3 XO35MCTBEHHOTO 000pOTa OOJIBIITUE TUIOMIAAN 3EMITH.
M3MeHeHne THIPOIOrHYECKOT0 PEeKUMa B 30HE BOJIOXPAHWIHUIL IPUBOJUT K
MOATOIUICHUIO, 3aCOJICHHIO, 3a001aUMBaHUIO TTIOYB, PA3MbIBY pyClia PEKU HUXKE T10
TEUEHUIO, HAPYILICHUIO KUCIOPOAHOr0 OanaHca B BOJI€ HUXKE IJIOTUHBI,
HEOJIaronmpUsITHBIM CABUTAM TPHUPOJTHOTO paBHOBecHs B Onocuctemax. Ho 3to He
T€ TIPOOIEMBbI HAHOCUMOTO Bpeaa OT MPUMEHEHHOW TEXHOJIOTHH THAPOIHEPTECTUKH,
M3-3a KOTOPBIX CIEAYET U NPUAETCA C HEH PacIpoIaTbCcsa. TakoBOU YPOBEHb
OTPAaHUYEHHOTO CYXKJICHUSI CBA3aH TOJIBKO € OTCYTCTBHEM MCTUHHOTO MO3HAHUSA
00 3HeprouHGOPMANNOHHONH U KOHCTPYKTUBHOM CYTH IPHUPOAHBIX TANHCTB
BO/Ibl, HE3HAHUU BCEX €€ CBOMCTB, KaK TJIaBHOTO YHEPTrOMH(OPMAIIMIOHHOTO
HaKOMUTENSA Ha 3EMJIE, COMPOBOKIAIOIIETO B YCTOMYMBOM COCTOSIHUU COXPAHEHUE
yCJIOBUM OOMTaHUS U YCIOBUH KU3HU U TIpOYEE.

B nepByto ouepensb, HE CieIyeT CUUTATh U COOTHOCUTB TUAPOIHEPTETUKY K
pa3psiry BO30OHOBJISIEMBIX HCTOYHUKOB TOYUYECHUSI DJIEKTPUUECKON IHEPTUu, NOO
ATO MTyOouaiiee Tparnyeckoe BMEHEHHOE JIIOISIM 3201y KICHUE, BEAyIIEE B
KOHEUYHOM UTOTE€ K rapaHTUPOBAHHOW JTMKBUIALIUM KU3HU HA 3eMJIe TI0 1IEJIOMY
pAly IPUYHH, CBA3aHHBIX KaK C pa3pylIeHUEM SHEPTrOUH(POPMAIMOHHOMN
CTPYKTYPHI BOJIbI, TAK U C BOZHUKILICH aKTUBHU3AILMEH Mpoliecca Mo €€ JIMKBUIAINT
Ha 3eMJie BOOOIIIe B pe3yJibTaTe BMEHEHHON TEXHOJIOTHU THAPOIHEPTE€TUKH.
JInmHUX U cy4yaiiHO 00pa30BaHHBIX PEK, TPUPOAHBIX BOAOEMOB MIPECHOM BOJIBI U
JIaK€ Py4YbEeB HE CylIeCTBYET. boyiee TOro, Kax bl U3 HUX HECET HAMU HE
BUJIUMYIO TIPUPOJION TapOBaHHYIO QYHKIIUIO U SIBJISIETCS BIIOJIHE OTPEACIEHHBIM
AJIIEMEHTOM YKU3HECOIIPOBOXK/ICHUS B CBOEH reorpapuieckoil 30He Ha OJHOM M3
YpOBHEH yIpaBeHHsS BCEM KOMIUIEKCHBIM ObITHEM B OMOJIOTHUECKOM chepe u
cthepe duopsr. CaM mporiecc MPUPOTHOTO BOAOCOOPa HITH UCTCUCHHUS PEK HE
SIBJISIETCSI IPOIIECCOM CITyYalHOTO XapaKTepa, a SABJISIET COOOI0 MOTHOCTHIO
YIPABJISIEMBIN CIIOKHBIN TIPOIIecc 001ero KOMILIEKca SHEPronH()OPMaIMOHHOTO
YKU3HECOIIPOBOKIEHUs Ononiornueckoit ceprl u Quiopsl. JIykasoe muenue o
60300H0611E€MOUL 2UOPOIHEPZEMUKE 3UHCOCMCA 6CE20 IUULL HA «KYXOHHO
ObIMOBOM) YPOBHE JIOHCHBIX YOEHCOCHUIL 0 «KPY2080POHLE 800bl 8 NPUPOOE).

D¢ dexT TakoBOM YOS TUTEIbHOCTH MPUBSI3BIBAIOT €IIE U € JIAPOBAHHOI
«npupoaHoii dHeprueii CostHIa», TKOOBI YCKOPSIOIIEH UCTIAPEHUE BOJIBI C
MOBEPXHOCTH BOJAOEMOB JJIsI OCJIETIYIOIIETO PaJIOCTHOTO BBIMAJACHUS BCETO
BO3HECHIErocst Ha Hebeca B popMe 0ca kOB K HaM 00paTHO Ha IPelIHyo!
HecocTosiTenbHOCTh TaKOBOM TIIYMIOCTH MHOTOKPATHO B J1a00PaTOPHO-TOMAITHUX
YCJIOBUSIX MPOBEPSIN MUJUTMOHBI U MUJUIMOHBI pa3 HE TOJIBKO C TTIOMOIIBIO
KACTPIOJIM WM YCTAHOBOK 3aMKHYTOTO IMKJA. Ho rie ’ke 3TOT rapaHTHpOBAHHBIMI
OaslaHC KpyroBOpPOTa TAKOBOTO YAHUBUTEIHHOTO IIPUPOTHOTO SBJICHUS» U 00JIee
TOTO0, BO/1a, cOpackiBaemMas ¢ Hebec B pa3Hoii popMe 0CaAKOB, MOYEMY-TO YK
OYeHb JajieKa OT AUCTH/LIMPOBAHHOTO €€ cocTosiHusl. [Touemy????



HeTt xakoro-nmm6o cMbiciia HU3BEpPraTh BCIO yMOIIOMPAYEHHYIO HECOCTOSATEIHHOCTh
COMHUTEJIbHBIX YKOPEHUBILINXCS YTBEPKIACHUN MPONLIOTO O IJIYIOCTAX
«KPYTrOBOPOTA BO/JbI B IPUPO/Ie», A CIETYET KATETOPUUYECKH 3aIBUTH O TOM,

YTO TUIPOIHEPTETUKA HE SBIISIETCS MOMOJIHIEMBIM HCTOYHUKOM 3JIEKTPOIHEPIUH,
OHAa €CThb YCKOPSIOLIUHN JIMKBUJIATOP OTPOMHBIX 00bEMOB MPECHOM BOJIBI, T.€.
BIIOJTHE OIPEACIEHHON YacTH YCIOBHM KpaiiHe HE0OX0IUMOTO U 0€3yCIIOBHOTO
YKU3HECOIIPOBOXKIECHUS JUIsl BCEX HAC U, TEM OoJiee, 171l MOKOJIeHU Oy my1iero!
Becb KOMIUIEKC THAPOTEXHUYECKUX COOPYKEHUH, 00eCTIeYNBAOLITIX
(dbopMHpOBaHNE UCKYCCTBEHHBIX BOJOHAKOMUTENEH 111 00ecredeHUs
NEATEIBHOCTH CYLIECTBYIOIIEN THAPOIHEPTETUKH TOJIBKO OJHOTO Boikckoro
OacceitHa, crmocoOCTBYET JIMKBHIAINN B cpeHeM 3a Tof 1,5-2 kM3 BobI (3a CUéT
CYILLECTBEHHOI'O YBEJIUYECHHUS IUIOMIAIe HENPUPOIHOM BOIHOM akBaTopun). s
cpaBHEHUs, — 00BeM BOJIbI B 03epe baiikan coctapnser 23 km3. He crnuiikom jiu
JOpOroi 1eHo 11t 3eMiu (OTHOCUTENBHO LIEHHOCTH KU3HU Ha IJIaHETe)
00X0auUTCs MpoU3BeAEHHAS AIEKTPOIHEprust aToro kackaga ['0C, cymmapHoit
MOIIHOCTBIO Beero jmib B 10 I'BT (T.€. 0,00000001 IIBT). DTO BCETro JIUIIB TOJIBKO
Bomxckuit kackazn! B kauecTBe JOMOTHUTENBHON HHDOPMAIUH: HA IJIAHeTe ellé
HMKOMY He YAAJI0Ch CO31aTh X0TH Obl KAIlJII0 HACTOSIIIEr0 BOJIIIEOHOTO
«IHEeProuH(pOPMALNMOHHOTO0 Yy/1a MPUPOABLD?, T.€. «KMBOI» BOABI IIYTEM
coe/lMHeHUsI HOHOB BOJI0PO/Ia 1 Kuca0poaa. Beskue MmanydaktypHo-
NICEBJIOHAYYHBIE MOTYTH OTHOCUTEIBHO UMEIOIIUXCS TEXHOJIOTUI O
(OpMHPOBAaHUIO BOJIbI, — BCE BMECTE 3TO YMOIIOMPAUY€HHUE, OCHOBAHHOE Ha MOJIHON
WJTIO3WHU B MIO3HAHUM UCTHHBI O BoJie! BuauMo Mbl Bce BMecTe 06€3 10CTOMHOro
BHUMAaHUS Y OCO3HAHUS HAJIBUTAIOLIEHCS 1711 3eMJTU KU3HEHHOM KaTacTpodbl
paccMaTpuBaEeM HbIHE COCTOSIHUE COCETHUX O€3KM3HEHHBIX MJIAaHET, HA KOTOPBIX
BOAMYKH y>Ke HeT! 3emis oy4yaeT Boy TOJbKO U3 kocMmoca (YactsS, Tpurnii) u,
KOHEYHO K€, HE JUUIsl MOAENIbHUKOB U3 c(hepbl THIPOIHEPTETUKH U, TEM OoJiee, He
U1 remedTMaxepoB U3 Cpeibl, TOPTYIOUIUX BOAOH.

Hauunas ¢ 2008 rona (nmocine 3aBepiienus crpoutenberBa ['9C «Tpu yienss» B
Kurae) cymiecTtBeHHbIM 00pa30M BO MHOTMX PETMOHAX IUIAHEThI TOUYEMY-TO
YYaCTHIIUCh CITy4an KOMIIEHCAIIMOHHOTO «CHAaCUTEIBHOTO cOpPOCa» CYIIECTBEHHO
YBEJIMYECHHBIX 00BEMOB TIPECHON BOIbI BHEIIIHETO (KOCMUYECKOTO)
BOJI000pa30BaHus U, OJHOBPEMEHHO, OAbEMA TIIYOMHHBIX BOJ U3 HEP,
BBI3BIBAIOIINX HEKOTOPHIE HENPUITHOCTU B (popMeE HEOOBICHUMBIX

napoaHenuii. Ho mocJe 2020-2022 rogoB 00bEMbI BHEIIHETO BOJI00OPa30BaHUS
HAYHYT CYIIECTBEHHBIM 00pa30M COKpAIATLCA U , O0see Toro, 4acTb 00BEMOB
IIPECHOM BOJBI OyAeT YOUPAThCH HA IJIyOMHY B KauecTBe pe3epBa s 3eMJIH,
T.€. HEKOTOPbIE MPUPOJIHBIE U UCKYCCTBEHHBIE BOJIOHAKOMUTEIN MPOCTO OOMEIEIOT
WJIM UCUE3HYT BOOOIIE. DTO BBI30BET CYIIECTBEHHbBIE 3aTPYIHEHUS BOJIOCOOpa B
UCKyCCTBeHHBIX HakonuTessix ['9C, He uckioyas 1 00pa3oBaHrEe aBapUMHBIX
MUHUMAaJbHBIX YpOoBHEH BoJbl. U K 3TOMY Ha/10 OBITh TOTOBBIMU! YK€ ceiiuac
NepUOANYECKU HAOII0IaeTCs 3HAUUTEIbHOE CHUKEHNE 00bEMOB BOJIBI B
YaCTHOCTH B MPUTOKax Boirm u MHOTHUX APYTHUX PEK, Aa U HE TOJIBKO B Poccuu, HO
3TO MOKA TOJIBKO €IIE MEPBbI 3BOHOK, a 3TOT NPOLECC KACAETCS HE TOIBKO 3TOr0
0JIHOTO BOJHOTO Oacceiina! CriaceHueM BOJIbl HAUMHAET 3aHUMAThCS cama IJIaHeTa



3emJist, Ipy ’TOM MHEHHE aIMUHUCTPATUBHBIX YIPABJISIOUINX CTPYKTYp U
T'UJIPOIHEPTETUKOB B YACTHOCTU MMPUHUMATHLCSA BO BHUMaHKe He Oyner. Cam 1o
cebe TakoBOM (PaKT CTAaBUT MO/ COMHEHUE TApaHTUPOBAHHOCTD B JIESITEIIBHOCTH
TUIPOIHEPTEeTUKU OOJIBIIMHCTBA MPEANOaraeMbIX paiiloHOB (BHE IIPEIeIOB
HOBOT'0 KU3HEHHOTO0 NpocTpaHcTBa). CioKHO cebe NpeaCTaBUTh, YTO
CHEIUATUCTBI THIPOIHEPTETUKN HA TAKOBYIO HH(POPMAIIMIO KAKUM-TO 00pa3oM ¢
100poM OyayT pearupoBaTh, KOHEYHO e, HeT. Ho 3T0 He 03Hauaer, 4To
MMEHHO JIJI1 HUX UCKIIOYEHO MPEJOCTABICHUE YMO3PUTEIBHBIX
peaynpeaNTEeNbHO-TIOHYKAOMNX 2P PEKTOB BO3ACUCTBUS CO CTOPOHBI UCTUHHON
Cucremsbl Yopasnenus! bmkaiiiee Bpemst mokakeT U GakT U 3P ekt
BO3JICUCTBUS.

He MeHee BakHast 0NaCHOCTh OT IPUMEHEHUS THIPOIHEPTETUKN CBSI3aHA C
IPUPOAHON OIrPaHUYEHHON BO3MOXKHOCTBIO 110 BOCCTAHOBJICHUIO WM HE
BOCCTAHOBJICHHIO KOMIJIEKCHOTO SHEPTOMH(OPMALIMOHHOTO COCTOSTHUS BOJIBI,
Pa3pyLICHHOIO B pe3yJbTaTe €€ MPOXO0KIACHUS Yepe3 KacKal BCeX KOHCTPYKIUMI
['3C. 210 0cOOEHHO OIMAaCcHO AJIs MTPECHOM BOJIbI, MOCKOJIbKY UMEHHO OHA UTPAET
NEPBOCTENEHHOE 3HAYCHUE 6 ONPEOeéHHOIN YACMU 6Ce20 KOMNIEeKCa
IHEP2OUHPOPMAYUOHHO20 CORPOBOHCOCHUA NO HCUZHEOEAMEeIbHOCIU K1eMmKU,
KaK ¢ o0uonozuueckou cghepe, max u 0a kniemok ¢aoput! Pedab uaet o
COCTOSIHUAX Y KOHCTPYKIMAX SHEPreTHUECKUX PEIETOK XpaHALIEncs
HEPromH(pOpMaIIH [ UHEPLIMOHHBIX COCTOSTHUM YHEPTUM (MaTepruagbHbIX €€
COCTOSIHUAX, OKTaBax)! CoBpeMeHHas HayKa ceiluac MbITaeTCsl BECbMa
MOBEPXHOCTHO «IOJAOUPATHCS» K MO3HAHUIO EPBUYHBIX TAMHCTB O UCTUHHOMN
CYTH BOJIbI, HO K COXKaJICHHUIO ITOKA TOJIBKO Ha MaTepUamucTuyeckom oasuce. Jlo
cell mopbl HAyKOW He 00BICHEHA UCTUHHAS CYTh IPOUCTEUEHUS (PU3UUECKOTO
poliecca, CBSI3aHHOTO C U3MEHEHHEM COCTOSIHUI BOJIBI IIPH PA3IUYHBIX BHEITHUX
BO3/ICHCTBUAX MH(OPMALIMOHHOTO XapaKkTepa, 0COOCHHOCTEH BIUSAHUS MOJIS U
MHOTHX JAPYTMX U3BECTHBIX U HE U3BECTHBIX BO3ACHCTBUI PA3IMYHOIO HHOTO
IPUYUHHOIO XapaKTepa, MOCIEACTBUEM OT KOTOPBIX SBJISETCS U3MEHEHUE
KOHCTPYKTUBHBIX ()OpM €€ SHEPreTUYECKUX PEIIETOK, FHEPTOMH(POPMAILTMOHHBIX
COCTOSIHUW ¥ MHOTO€ APYroe, KOTOpO€e NMOKa HE HAYYUJIUCh HE TOJIBKO
pErucTpUpoOBaTh, HO U HE IPUCIIOCOOMINCH TOHUMATD U U3MEPSITh. ECTh
OTJEJIbHBIE CTAPTOBbIE MOMBITKHU BHIPA3UTh U 3apETrUCTPUPOBATH Tosiorpaduyeckue
MOJIeJIA SHEPTOMH(OPMAIIMOHHBIX COCTOSTHUM BOJBI U PSIJI APYTUX €€ paHee He
M3BECTHBIX COCTOSIHUM, HO 3TO TMOKa MEPBbIE Iard CBOEOOPAa3HOTO MPOPHIBA B 3TON
00JIaCTH UCCIIEIOBAaHUS, CACIAHHbIE HAIIUMHU OT€YECTBEHHBIMU YUEHBIMU U3
HoBocubupcka. BecbMa ropectHo 3a To, 4TO BCE 3TO TBOPEHO MOKa Ojaroaaps
TOJIbKO MHUIIMATUBE, MPEJaHHOCTH OTEYECTBY U JINYHOMY OCO3HAHUIO BaXKHOCTHU
ATOTO ISl OYIYIIETO.

OpHako, BoJ1a ITOKa HE TPYCTUT U HE3aBUCHMO OT TAKOBOI'O HAY4YHO-
TEXHOJIOTHYECKOr0 HECOBEPUIEHCTBA, OHA OYEMY-TO U CAMOCTOSITENIBHO, U MO
pa3IMYHBIM BHEIIHUM BO3/EUCTBUEM MPOSBISET Pa3HYIO CTENEHb CIIOCOOHOCTH IO
npuéMy U yAepKaHHUIO B CTAOMIBHOM COCTOSTHUM MPUPOAHO-00PETEHHOMN HITN
HaBeAEHHON 3HEPronH(GOpMaLIUU J1JIsl HCTIOTHEHUS UK pa3pylieHus (QyHKIUN
YKU3HECOTPOBOKICHHUSI )KUBBIX KJIETOK, CIIOCOOCTBYSI MJIU HE CIIOCOOCTBYSI TEM



cambIM IIPOLECCY MO 0OPETEHUIO TAPMOHUU UX KU3HU (U3 Orocepsl) ¢
OKpPYXaIOIMM ObITHEM 3HEpruil mianetsl. Boga Takxke 10MOJIHUTEIBHO
oOecIeunBaeT cJI0KHelIue npouecchbl CHHTe3a KJIeTOK (hJ1opbl, OTPUIATEIHBHO
WJIU TIOJIOKUTEIIBHO BIIUSET HA )KU3HEICSITENBHOCTD TEX U IPYTUX KIETOK CBOUM
MH(OPMAIMOHHO-IKOJIOTHYECKUM UITH Pa3pyIICHHBIM «IEIPECCUBHBIM
COCTOSIHUEM, & UHOTJIa U OTCYTCTBUEM B ce0e KaKol-IMOO0 Moiae3Hon
HE00X0AMMON HH(OPMAITUU JJI )KU3HECOIIPOBOKIECHUS BOOOIIIE U MHOTOE
IpYroe.

TauHCTB y BOJIbI 00OJIBIIOE KOJIUYECTBO U 3TO OYEHBb BAXKHOE OTAEIBHOE
HaIlpaBJIEHUE MCCIIEJOBAHUS, BEIXOIAIIECE 38 PAMKH HAIUX TEKYIIUX CYXIACHUM.
OpxHako, B KaYECTBE HECYIIECTBEHHOTO MPUMEPA MOKHO OTMETHUTD CIIEYIOIIEE.
Boaa, npenocrasisieMasi o cucTeMe BOAONPOBOIOB B sKUJIOM 10M,
60ccmanasnueaem 4acmo ceoux (NpupoOHvIX) 0CHOBHBIX
IHEP2OUHPOPMAYUOHHBIX COCMOAHUIL 00 YPOBHA XOMA Obl XOMb KAKOU-MO
nepeUYHOIl NPU2OOHOCIU eé K NpUMEHEeHUI0 (KaK numbesas 0e3
OMPUUAMENbHBIX ROCe0CH UL HA HCUBYI0 KiemKy) 6 meuenue 12-40 uacoe ¢
3A8UCUMOCIU OM YPOBHA 00peménnoll «Oenpeccuuy. J{eao B TOM, 4TO Ha ITyTH
TaKOBOM «TPaHCHOPTUPOBKU» OHA MOJIBEPracTCsl HETATUBHOMY BO3JECHCTBHIO Ha €€
KOMIUIEKCHOE IPUPOIHOE UH(DOPMALIMOHHOE COCTOSTHUE OT OFPOMHOTO
KOJIMYECTBA COMPOBOXKIAIOIINX PA3IMYHBIX BO3ECUCTBYIOIIUX HA HEE ITYMOB:
HACOCOB MEPEKauKH, MPOX0Ja Yepe3 pa3IMuHble KOHCTPYKIUHU 3alIOPHOM
apMaTypbl BOJONPOBOJAHON CUCTEMBI, BCETO KOMILJIEKCHOIO Ha0Opa «rOpPOJCKHX
IIyMOB» U npouee. [ npecHOM BOJIbI 3TO AEUCTBYET BECbMa pa3pylIAONIE U
BBIBOAUT €€ U3 COCTOSHUSA UH(POPMALMOHHON 3KOJIOTMYECKON YUCTOThI. TakoBoe
BHEILIHEE BO3/IEHCTBHE MPUBOJUT BOIY K COCTOSIHUIO MOJIHOM HEMPUTOJAHOCTH IO
MOKa3aTelsIM TaK Ha3bIBAEMOM «MH(POPMALMOHHOMN 3KOJIOTUM» (AJ11 BOJBI HAMH
BBEJICHA TaKOBas KBAM(UKAIMS CTETIEHN TPUTOJHOCTH, KaK Obl K 9TOMY HU
OTHOCHJIaCh OpTOJ0KCcabHas (usmka). [loaToMy Boje TpedyeTcss HeKOTopoe
BpeMs JIsl BOCCTAHOBJICHUSI OCHOBHOM YacTH YHEPTrOMH(POPMAIIMOHHBIX
MPUPOJIHBIX COCTOSIHUM MO/ BOCCTAHABIIMBAIOIINM BO3/IEHCTBUEM SHEPTETUUECKUX
pemetok ATMochepsbl, HO HE TIOTHOCTBIO, TOCKOJIBKY MOJIHOE BOCCTAHOBJICHHE
BOJIbI BO3MOKHO TOJIBKO JIMILB B JIOHO MPEXHETO MeCTa €€ MPUPOIHOTO
Bo0cOOpa. BO3aMOXKHO 3TO cenaTh U TEXHOJIOTHUYECKUM IyTEM, HO UCCIIEOBAHUS
OTHOCHUTEJILHO TaKOW PoOJIeMbl TOJILKO Ha HayaiabHOU cTtanuu. Cyuiecmeennasn
yacmo 3a00.71€6aHUIL, XAPAKMEPHBIX NPU NPOICUCAHUN 6 20POOCKOIL cpelde,
dopmupyemca c akmugHvim yuacmuem 600bl, HAXOOAWLECUCA 6 COCIOAHUU
«UHGOpMauUOHHOI denpeccuu).

Ho 3T0 oTHOCHTENBHO pentaemast Tpareus Mo CpaBHEHUIO ¢ OOPETEHHBIM
KOMIUIEKCHBIM pa3pylieHueM HH(OPMAIIMOHHBIX COCTOSIHUIN BOJIbI, MPOIIESAIICH
yepe3 BeCh KOMIUIEKC KOHCTPYKIHA ['DC 1 3TOMy HMEIOTCSI HEOIPOBEPKUMBIE
noka3zatenbcTBa! Kakum 06pazom copMupoBaHO NPUPOIHOE BOCCO3/IaHUE
COCTOSIHU BOJIBI TIPH €€ IUPKYJIAINH OT UCTOKOB JI0 YCThsl 1 OOpPaTHO, B OOIIINX
yeprax npenoctasieHo B Yactu 5 ODY ([Ipunoxenune «Tputuit»). B nannbiit
TEKYIIUA MOMEHT COOBITHIHOTO XpOHOIpOIecca MPUPOAHAst BO3MOXHOCTD IO
peaHuMAaIi KOMITJIEKCHBIX COCTOSTHUN 00BEMOB BOIBI, TIOBPEKIEHHOM» OT



MIPUMEHEHHON TEXHOJIOTHU TUAPOIHEPTETUKH, HAXOAUTCS B TAKOM TOJIOKEHNH,
IIPU KOTOPOM MPOIIECC «HE BOCCTAHOBJIEHHOTO 00BbEMA BO/Ib» HAUUHAET
ornepexaTth 00bEMBI, poxosiue yepe3 ['DC. BecbMa 61130k TOT HEOOpATUMBIT
MOMEHT Ha 3eMJIe, IIPU KOTOPOM H3-3a IPUMEHSAEMBIX TEXHOJIOTUI
TUIPOIHEPTETUKA OCHOBHAS YaCTh MPECHOM BO/BI 0OPETET HEBOCCTAaHABIMBAEMOE
«JICTIPECCUOHHOE» IHEPTrOMH(POPMAIIMOHHOE COCTOSHUE U TI0]1 BOITPOCOM
OCTAHETCS COXPAHEHUE KU3HM JIFOJEH B 3TUX PETHOHAX U Ha 3eMJie B esioM. Bcee
PEeKH J0JIZKHBI K OyIyT 0CBOOOKAECHBI OT TAKOBbIX THJAPOTEXHUYECKHUX

COOPY KeHUIi, eCITi HE Yepe3 0CO3HAHNE TaKOBOW O€3yCIIOBHON HEOOXOAMMOCTH
BOCCO3/IaHHS IIPOTPAMMHOI0 UCTEUYEHUS BOBI MO YCIOBUSM MPUPOIHOTO
€CTECTBA, TO UHBIM «HE MIPUPOJHBIM ITYTEM», HE UCKITIOYAS U SJIEMEHTHI TParu3ma.
3eMJIsl yHUKaJIbHAS TJIaHETa, MOJIy4YaK0Inasi BOAY U3 KOCMOca IJiA odecrneveHnst
YACTHU YCJIOBHUIH KU3HECONPOBOKIEHU, DTOT MPOIECC yIpasisieM 0€3 ydyacTus u
MHEHUS JIF0JIeH, OH OTPaHUYEH MO 00bEMY CBOMMHU (PU3NYECKUMHU BO3MOKHOCTSIMU
U eciu 0ajaHc 3TOro mpoiiecca OyeT pa3pylileH, To )KU3Hb Ha Hel OyieT
JUKBUAMPOBaHA. IMEHHO 3TO SBISETCA IJIaBHOW MPUYUHON TaAKOBOTO
KaTErOpu4eCKOro Moaxoaa K OTPULIAHUIO THAPOIHEPTETUKH ITOJTHOCTHIO, KaK
0€3yCIIOBHOE UCIIOJIHEHHE OJTHOTO U3 BAXKHEHUIIINX JIIEMEHTOB 0€30TX0/THOTO
CYILLIECTBOBAaHMS JIIOJIEN Ha HallleH Iu1aHeTe. Henb3s cTaBUTh B paBHOBeECHE
BbIOOPA IBa HECPABHUMBIX (PAKTOPA: YI00CTBO U KOTHOCUTEIILHO Majas
(ciopHBIH BOMPOC) CEOECTOMMOCTD BHIPAOOTKH AJEKTPOIHEPTHUH, C OJTHON
CTOPOHBI U ’KM3Hb HA MJIaHeTe BO0OIIe, C Ipyroi cTopoHsl! 10 OoJiee cepbE3HO,
YeM NPEACTABIISIETCS HA MTEPBBIN B3I, UCXOMSIIUNA CBOUMH KOPHSAMU U3-3a
OTCYTCTBHUSI IO3HAHUS UCTUHBI O CYyTH U TAMHCTBAaX MPECHOM BOJibl. IMEHHO 1O
YKa3aHHBIM MPUYMHAM 3aIATA BObI, OTKA3 OT HBIHEIIHUX TE€XHOJIOTUI
TUJPOIHEPTETUKHU, BOCCTAHOBJICHUE MPUPOJOOXPAHHBIX 30H €CTECTBEHHOTO cOOpa
BO/JIbl, BMEHEHUE COBPEMEHHBIX TEXHOJIOTUH BOJOOUYNUCTKH YK€ 3arpsA3HEHHOM,
MH(OPMAITMOHHOTO BOCCTAHOBJICHUSI U MHOTOE JIPYTO€, CBA3aHHOE C COXpaHEHUEM
YKU3HEHHO HEOOXOMMOM BOJIbI, MPUBEIIO K O€3yCIOBHOCTH PEIIEHUS TAKOBBIX
npo0seM B paMKax M B paHTre paccMarpuBaeMoin Ympexaaroniei Ctpareruu.
Cyx/ieHre Ha TaHHYI0 TEMY XOTEJIOCh Obl 3aBEPIIUTH CIEAYIOIINM
noBecTBOBaHMEM. Boa — 310 camblii éMkuii Ha 3eMile XpaHUTEIb
JHepProuHGopManu U3 BCero acneKkra JapoBaHHoi nHGopManuu BooodIie,
CBSI3AHHOM C YIIpaBJICHHEM U BCEM KM3HECONPOBOXKACHMEM HA HALIel
IiaHeTre. XpaHUTh €é — 3HAYNTh XPAHUTD KU3Hb! Mwyume ocnosnou necamus
Gdopmuposarnus 6onesnelti 6 cebe, m.e. 8 ceoém Co3Hanuu u, 0COO6eHHO, npu
nposeneHul c6oe2o omHouleHus K 6ooe. [103HaKOMbTECH JI Hayana XoTs ObI C
Co06oit uepe3 Boay Coro! IIposiBiisisi arpeCCUBHOCTh B OTHOIICHHUH K «bOJbIIon
BHEIIIHEH BOE», TNO0 B (hOpMeE AIIEMEHTOB CBOETO HEPA3YMEHHOTO TTOBEICHUS
WJIM HETaTUBHBIX ()PArMEHTOB U3 COCTOSTHUM cBOEro e COo3HaHUS OTHOCUTEIIBHO
CBOETO OTHOUIEHHMS K BOAE, Bbl aBTOMAaTHYECKHU U HE 3aBUCUMO OT Baiei Boiu
noJiy4aeTe MHPOPMaIMOHHBIN TOCTOWHBIN 0OpaTHBINA yaap 1mo cBoei «Maroit
BHYTPEHHEH BOJIe» M 3TO 3aciy’kKeHHas kapa! DTo He anodaTUIHOE 3ayTrUBaHNE,
—3T0 100pas BeCThb, IKO PEKOMEHAALMS JJIsl pa3yMeHMs.

ATOMHAasI JHEpPreTuKA.



Crnenyroleil He MEHee pa3pyLIMTeJIbHON TeXHOJIOTHel /IS )KU3HU Ha 3eMiie
ABJISIETCA ATOMHAasA JHepreTuka. OHa SBISETCS OTHOCUTEIBHO MOJIOAOM 1O
BPEMEHU OCBOECHHMSI, HO MAacIITaObl U TEMIIbI €€ HaBA3aHHOTO Pa3BUTHS IOCTUTAIOT
HBIHE CYILIECTBEHHOT'O 3HaU€HUs B OanaHce 00IKX 00bEMOB IPOU3BOIUMON
AIIEKTPOIHEPTHH, & B HEKOTOPBIX CTPAHAX OHA YK€ YBEPEHHO 3aHUMAET
JUAMPYIOLLYIO TO3ULHUIO. BOJIBIIOE KOJIMYECTBO YK€ CBEPLIMBLINXCS WIIN
«TOJUTMBYJCKHMI» CLIEHAPUCTAMH OOCIIaHHBIX MACIUTAOHBIX Tpareaui
OJvKaiero Oyymero, BCEM yKacoM CBOMX MPOSIBICHHBIX HIIA COKPBITBIX
pa3pyLIMTENbHBIX U YHHUTOXKAIOIIMX IMOCIEACTBAN YKE€ ITPOJAEMOHCTPUPOBAIH
BCEMY MUPY 00 OITACHOCTH MPUMEHEHHS TEXHOJIOTMI aTOMHOM YHEPTreTUKH.
Buaumo nocnenctust Tpareauit Tpumaiin-Ainenn, YepHoosuiss u @oKyCUMBI
noka emé He TOCTaTOUYHO yOeauau o01ecTBo B 3ToM. Ham ke B UX TpaauIIHOHHOM
KJTII0YE 1 Ha 6a3uce 3aKOCTEHEBILIECH MaTepUATHUCTUYECKON METOI0OIOTHH K 3TOMY
y’Kacy 100aBUTh U3 MOAOOHBIX YMO3pUTEIbHBIX 3P pexToB Heuero! Ho umeercs
BO3MOXKHOCTb PaCCMOTPETH MPOOJIEMY TaKOBOM COKPYLIUTENBbHON OaCHOCTH
YKa3aHHOU TEXHOJIOTUH COBEPIIECHHO C MHBIX MO3ULIUN, KaK C YPOBHS HHOTO
NO3HaHMs, TaK U ¢ 0a3Krca HHOM METO/I0JI0rMH MUPOIIOHUMAaHHUS, T.€. C MO3ULIUI
MaTEepUAIIMCTUYECKOTr0 HIeaanu3Ma. B ueM CyTh 3TOro MHOTO B3risaa’?

Bcé€ neno B ToM, 4TO B JIO)KHO BOCIIPUHUMAEMOU JIFOJIbMA OPUEHTAIIAM TTyTEW KaK
OBl MX UBUJIM3AIIMOHHOTO Pa3BUTHs, BMEHEHHBIX B UX CO3HaHUE (Uepes
IPEIOCTABIIIEMOE TTIO3HAHUE U3 MIPOIIJIOT0) CO CTOPOHBI CTAPO MHTEPBEHTCKOM
Cucrembl YpaBieHHsl, a TAK)KE OPraHU30BaHHOM TaKUM ke 00pa3om
YMOIIOMPA4€HHON TOHKH 110 YBEITMYEHHUIO TEMIIOB B «3aBOCBAHUH MPUPOIBD, B
TOM YHUCJIE U B TaK HA3bIBAEMOM OCBOEHUH «MHUPHOI'O aTOMa», OHU HE

3aMETHJIN, KaK IEPECTYNUIN HE3PUMBIM ONacHbII Oapbep.

«'MMHOTH3MPYIONMI CHEHAPHI», IKO TYMAHHOW ByaJIl OPraHU30BaHHOM IS
JroAeH Jku, ObLIT BeChbMa MPUBJIEKATENEH: pajid Kak Obl BBIHYKJIECHHOTO
HapaluBaHus 00BEMOB 110 MPOU3BOICTBY «JICHIEBON» 3JEKTPOIHEPTUH (TaK
TpeOOBaJIM KEM-TO YIpaBIIsieMbIe TEMITBI Pa3BUTHS Toi camoi [{uBunuzammu
HACWINA U Napa3uTHU3Ma), a TAKKEe B MHTEPECax «COKpAIEeHUsI ce0eCTOUMOCTH
IPOU3BOAUMON MPOAYKIIMM» U COBEPIICHCTBOBAHUS )KU3HEHHO-OBITOBBIX
YCJIOBUH, IOYEMY-TO U KTO-TO IIPUHYKIAJI IOCTOSIHHO YBEJINYUBATH IIPU 3TOM H
NOTPEOUTEIBCKYIO CTOUMOCTh CaMOM «IEMIEBOI AIIEKTPOIHEPTUU U BCETO TOTO,
4yTO Npou3BeneHO ¢ e€ yuactueM! Ilonnas Hecypa3Hocts! Ho neno He Tonpko B
TOM YMONIOMPAaY€HHOM COCTOSIHUU aTYHO BPAXXAYIOLIUX TremedTMaxeposB.
TakoBble (heHOMEHaJIbHBIE UHTPUTH B 0053aTEIbBHOCTU Pa3pyLIEHUs BCETO
OKPYXAIOILIEro 10 Cei Mopbl 00111ECTBOBE bl O0BSICHUTH HE MOTYT, OHU YBEPEHBI B
«TPUPOJTHON MPUUYMHHOCTH ¥ HEM3OEKHOWU UCTOPUUECKON 3aKOHOMEPHOCTH
MOSIBJICHUS YIUBUTENIbHBIX OOIIECTBEHHBIX TAMHCTB (Tapa3uTUPYIOIIETO
XapakTepa) B 00peTeHUH pa3BUBAIOIIETOCS KUTEHCKOro koMmpopTa u
BCECTOPOHHEW «HapacTaroIleH JeIIeBU3HbI» BO BCEM, 3a UYTO ObI OHU HU B3SJIUChH
«pa3pyuiaroiie COBEpIICHCTBOBAThHY BCe XKU3HEHHBIE cepbl. CTpaHHOE
OTHOCHUTEIIFHOE «YJCIIEBICHUE) C HEM30EKHBIM KaTaCTPOPHUUIECKHM POCTOM
oTpeOuTeNbCKOU 1eHbI! «PBIHOK» ogHaKo! Ho s Hac 3TOT nepeneIbHbIHN
ArOU3M BTOPUYEH.



Bcé€ ke mroau (He 1Mo BOJIE CBOEH) B «CBOEMY PA3BUTHH MEPEILIN TaKOH Oaphep
HE3pHMMOM OIMACHOCTH, 32 KOTOPHIM OKa3aJlaCh HEOOpaTUMa He TOJIBKO JIMKBUAALIUS
YKW3HU U YCIOBUI €€ BO3MOKHOTO BTOPHUYHOTO MPOSBJICHUS HA HAILIEH IUIAHETE,
HO U 9TUM CBEPUIEHHBIM ()aKTOM OHH MO Pe3yJibTaTaM CBOETO ObITHS JOCTATOYHO
OJIM3KO MOJKPAIUCH K CO3JJaHUIO MEPBUYHBIX MPEANOCHUIOK M0 YCI0KHEHHUIO
peabHBIX BOBMOKHOCTEW U YCIOBUW B BOCCO3/JAHUH TOJHBIX YITPABIIIOIINX
bynkuuii 115 uicTuHHOM CucTeMbl YTipaBiieHUus ObITHEM dHEPrUil 3eMiu U, Kak
CJeICTBUE, — pe3ysibTaTaMu U ypoBHeM [{uBunuzarmonusix O0paso XKXuzHu
VHHUIMHAPOBAIN HEBUAMMBIA UMU MPOLIECC PA3pyLICHHUS TAPMOHUH
HHEPreTHYECKOTo OamaHca MIaHETHI B I[EJIOM.

[Tpu 4ém ke B JaHHOM CJIydae aTOMHasl SHEPT€TUKA U SHEPreTHUYECKUI OalaHe
IJIAHETBI, BCE KE XOPOILIO U «TAPMOHUYHOY» YJIO0KHIIOCH JJI )KU3HU 0011ecTBa (110
KpaiiHe Mepe I €€ OTIEIbHOM YacTh): BIaAEIIbLIbl TAKOBBIX «COBPEMEHHBIX)
ATOMHBIX PHEPTETUUYECKUX COOPYKEHUI caMu T00BIBAIOT U CaMU YK€ BBITOJIHO
(OTHOCHUTENBHO ce0s1) MPOAAIOT, pa3Be KU3Hb HE yaanachk? OJIHAKO
NOTpeOUTENbCKAs ATYHOCTh K HAKUBE U MAPASUTUPYIOUTUN «(PUHAHCOBBIM
OJIHOCTOPOHHUI KOM(POPT», — 3TO OJTHO, a MOJACIIbHBIN OallaHC IPUPOTHOTO
HHEPreTUYECKOr0 €CTECTBA U €r0 MOAJEPKAHUE B UHTEPECAX COXPAHEHHUS YCIOBUM
YKU3HU Ha 3eMJIe, COBEPIIICHCTBOBAHUE TAPMOHUU OBITHS SHEPTUM TIJIAHETHI, ITO
y’K€ COBEpUIEHHO Jpyroe!

Crnenyer 0co00 NOTYEPKHYTh, YTO OTCYTCTBUE COBEPILICHCTBA B TAPMOHUM OBITHS
SHEPruii IJIAHETHI, Pa3pyLIEHUE YHEPTETUYECKOT0 DaaHca U arpeCCUBHOE
ITOCATATEIBCTBO HA MPOLECCHI, CBA3aHHBIE C BOCCO3JaHUEM NMPOTO COCTOSTHUI
ucTuHHOM CrcteMbl YTpaBieHHs ObITUEM SHEPTUH (UTO U CTPEMUIIACH PA3PYLIUTh
uHTepBeHTCcKass Cuctema YmpaBiieHus ), — BCE BMecTe B OJvKaiiieM Oyayiiem
MO>KET MPEBPATUTH 3EMITIO B O€3KU3HEHHYIO IIJIAHETY, MOAJICKALTYIO
BBIHY>KJICHHOMW YTUITU3AIMH BCIIEICTBUE €€ (DYHKIIMOHATLHON HEMPUTOHOCTH
(uepes «UepHbI€ OBIPHI», KAK YyTUINW3aTOPBI)! DTO B BHICIICH CTEIIEHU MPOSIBICHHE
OCTAaTOYHBIX TOCIEACTBUM OT Mapa3uTU3Ma CO CTOPOHBI OBIBIIIEH MHTEPBEHTCKOMN
Cucrembl YTpaBieHusl, MOCKOJIbLKY UMEHHO €1 Hallla TIaHeTa 3eMJisi Hy)KHa Obliia
BPEMEHHO U TOJBKO JJI PEHICHUS CBOMX MOTPEOUTETHCKUX JTOKAIBHBIX IIEJIEH.
Tak 4TO OCTATOYHBIM ITOCIIEIOBATENSAM OT MPOLIJIOTO «IMBUIA3ALHMOHHOTO
Pa3BUTH CTOMIJIO OBl 3aIyMaThCs: HYKHBI JIM CAaMU OHHM HBIHE HAIlIeH TUIaHeTe,
KaK Spbl€ TPUBEPHKEHLBI MPOLLIOTO «TEXHOJIOTHYECKOTO Pa3pyILAOIIETO»
aTaBM3Ma NpoTuB He€ ke Camon?

Kaxnapiii cam cebe BeeBbIIHMIA CY/IbsI, HO JI€JIO HE B TAKOBBIX OCTATOYHBIX
«TEXHOJIOTHYECKUX» 0e3yMIlax, CyIIECTBYIOMIMX PaJn TEKYIIEro KpaTKOCPOUHOTO
YAOBJIETBOPEHUS UX ATYHBIX YCTPEMIIEHUH, @ COBEPILIEHHO B MHOM: IOCJIE HAC
rapMOHUYHOE €CTECTBO JOJIKHO OBITH COXPAaHEHO BCEM HAIIUM IMOTOMKaM U BO
Beku BekoB Ha Bce 3tanbl [{uBuin3zanroHHOro pa3BuTus Hamel 3emau. IMeHHO
MO3TOMY HAC MHTEPECYET COKPHITAsl paHee MOoJHAs UCTUHHAS (pU3ndecKas CyTh U
CYIIHOCTb IPOUCTEKAIOIIETO Pa3pyLIUTEIBLHOTO MIPOLECCA U UCKYCCTBEHHOE
dbopMHpoOBaHUE YCIOBUM 110 JIMKBUJIAIIMN KU3HHA HA 3eMJIe IPY TPUMEHEHU U
BMEHEHHOM paHEe UHTEPBEHTCKON «COBPEMEHHOM aTOMHOM SHEPIETUKID.



BUHHTBE TEXHOIOTOB 3TOTO «IPECTYIMHOTO PA3PYLIUTEILHOIO YBICYEHHS» TPYIHO
3a TO, YTO OHU IO KAKOW-TO BHYTPEHHEN OrpaHUYEHHOU MPUUUHE 3a0bLIU UM
npedoCmasienHblli U3 NPOUIO20 3aKOH Puiocopuu o nepexode KoIuiecmaa 8
Kauecmeo. PaccesB yKOPEHUBIINKCS CTOJICTUSIMU TyMaH O TPAHUTHOU
HE3bI0JIEMOCTH paHee CYIIECTBOBABILIUX OMPEACICHUN U JOTM OTHOCUTENBLHO
CKOPOCTH JABUXEHUS (DOTOHA, CIIEA0BAIIO ObI TPENETHO NMPUCIYIIATHCH K
HbIHEIIIHEMY Pa3yMeHHI0 PyCCKOI0 Y4€HOro, pusuka A.A.

JlyunHa: BaXHO CKOHIICHTPUPOBATH BHUMAHKE HA (DAKT MPOSBIICHUS YKa3aHHOTO
3aKOHA B CIIEYIOIIEM, @ UMEHHO — )0TOH, uMeromuii ckopoctb 300 000 km/c
BOCIIPMHUMAETCH CBOUM (PU3UYECKHM IPOLECCOM KaK CBeT, KOrJAa ero
CKOPOCTb YMEHBILACTCSH, OH yIHce RPoAsaAem cedsa KaKk menjoeoe usiyuenue, a
eciiu €20 CKOpOCMmb euyé yMEeHbUIUNb, MmO IMO Yice paouo u3jiyyenue, y
KOmMOpo20 CKOpOCHIb CYULeCmEEHHO HUMCE CKOPOCHU «CEEM ).

A Kak xe nposiBisieT ce0st GOoToH mpu ckopocTtu ABuxkeHus Boiiie 300 000 km/c,
KaKOBBI IIOCJIEACTBUS TAKOTO «IIPUPOJOM» JOMYCTUMOIO PEKUMA €TI0 IBUKECHUS U
BO3MOYKHO JIM OHO BOOOIIIE, UTO TaKoe o, B U Y-u3ayueHus (M30JIUpysi CBOU
CYXKJIEHUS OT 3201y KICHUM 13 BOJIHOBBIX M UHBIX TE€OPHUI U JIOTM B MPOIILIBIX
COCTOSIHUSIX PENIATUBUCTCKOM KJacCU4ecKoil ¢pu3uku) u npoyee? BoT B aTOM
YAaCTUYHO U KPOETCSI MHOT'O TalHBIX Pa3PYLIUTENIbHBIX IOCIEACTBUM, KOTOPBIE
OBLIIM COKPBITHI OT JIFOJIEH CO CTOPOHBI MHTEPBEHTCKOU CHCTEMBI Y TIpaBiIeHUs
CBOMM HMCKYCCTBEHHO HaBA3aHHBIM CTOJIETUSIMU YTBEPKJICHUEM B cepe
KJIACCHYEeCKON PU3MKHU 0 «HEACJTUMOCTH 3JIEKTPOHA» U YBOJAEC OT UCTUHBI
no3HaHus, 4to ectb McTunHas Mupooopasyomasn I[leppomarepus!
CoBpeMeHHbIE TEXHOJOTUYECKUE «BEPUTH» COMHUTEILHOTO OJlara OT «JIeIIEBOI
aTOMHOM PHEPTETUKHU JI0 CEil TOphI HECET BCE OOIIECTBO JIIO/ICH, KaK TAKETbIC
I[ETH CBOETO MPOIILIOTO BEIIHOTO U TEMHOTO MPUMEHEHUS, MO-TIPEKHEMY Oy Tydr
3arHaHHBIMU B TYIIMK MEJIEHHOW JINKBUAALUN YCIIOBUM JJIs1 CBOEH K€ KU3HU
BCJIEJICTBHE CBOETO OISITh K€ HE3HAHMS, COXPAHSSI «KMHTEPBEHTCKOE)
(oTHOCHUTENBHO 3eMITH ) TOKJIOHHOE KUTEHCKOE CMUPEHUE TIPE]T YKa3aHHOU
TEXHOJIOTUEH, SIKO «IKOHOMUYECKOM MTaHaleen» I BCEr0 U OT BCETO B MPOLECCAX
CBOETO HEOMPEIEIEHHOTO «IIMBUIIN3AIIMIOHHOTOY» PA3BUTHS B HUKY/Ia, T.€. B O€31HY
emi€ OOJIbIIIEH THMBI.

Bech TeopeTyeCKui U MPAKTUYECKUN YPOBEHD «CTAPAHUID) 110 BOIUIOLICHUIO
YKa3aHHOW pa3pyLIMTEIbHON TEXHOJIOTUU HE YCIIOKHSII )KU3Hb €€ «aBTOPOB»
CBOMM BHUMAaHHEM OTHOCHUTEIBHO ITyOUHBI MO3HAHUS UCTUHBI, @ aTYHOCTh UX
MOTPEOUTENHCKOTO0 HHTEPECA HE TTO3BOJINIIA UM «HUKE» TOHUMAHUS
MOJIEKYJISIPHOTO YCTPOCHUS «MaTepuaibHoro» mupa. Ho maxe u Ha 3TOM ypoBHE,
CKOJIBKO COKPBITBIX XJIOTIOT ¥ BUJUMBIX OMACHBIX MPEOCTEPEKEHUN HECET B ceOe
TakoBas TexHoJorus! bosiee Toro, 3To emg He Ta pa3pymmuTeIbHas ONaCHOCTh, O
KOTOPO¥ CJIeI0BAIO OBl MyOJIMYHO U TPOMKO TOBOPUTH!

Bech yxac e€ pa3pyImmiTenbHbIX MOCIEACTBUN 3aTanjcs Ha 6ojee rTyOnHHOM
YPOBHE, T.€. Ha YPOBHE 3JIEKTPOHA M BBISIBJICHHOM (JJOKa3aHHOM) (haKTe O €To
JIEJIMMOCTH, Y BCETO JIUIIb ABYX MaTepHil, T.€. MATEPUU MATHUTHOM U MaTEPUU
IEKTPUUECKOM dHEepruH (MoKa 6e3 BMeIIaTeahCTBA MOHATHI O MaTepUH TIOJIA),
KaK IepBOOCHOBHI Bcero «CoTBOpéHHOTO Mupay, 0COOCHHOCTEN X HE



CIIy4ailHOTO, a yNPaBIseMOro ObITHS MEPBUYHBIX MUPOOOPA3YIOIINX

sHeprui. [Ipupoaa ype3BbIYaHO CJI05KHA CBOEH MPOCTOTOM, HO TAKOBAs
MPOCTOTA HE TOJBKO JOJKHA ObITh YBUICHA U MO3HAHA, OHA OMACHA U BOCCO3/IAET
HbIHE CBOE yMeHue Pa3yMHO 3amumaThees, eciau OyaemM npoaoiikaTh GopMUpPOBAThH
BCE CBOE XKUTEIHCKOE OBITHE TOJBKO HAa arpeCCUBHOCTH U pa3pyIlIeHUU B €€ aJpec.
HNMeHHO Yepe3 npu3My TaKOBOW TIyOMHBI TO3HAHMS, 00Jiee MPUOIMKEHHOMN K
HCTUHE U CJIeJTyeT 0CO3HABATh OMACHEUIITYIO HEIEIecO00pa3HOCTh paHee
BMEHEHHOM aTOMHOM HEPTeTUKH, OBITH B JOOPOM pa3yMEHUU OTHOCUTEIEHO
T0OPOBOJIBHOTO M CKOPEMIIIEro 0TKa3a OT He€, Mepexo/1a Ha NPUHIUITHAIBHO HHOU
0a3uc oOpeTeHus U MPUMEHEHHsSI SHEPTUi, HE pa3pylas TapMOHUHU
HHEPreTHYECKOro OamaHca BCEro He HaMU CO3/IaHHOTO €CTECTBA IJIAHETHI, a ObITH B
HEM CaMOM M B YIIPABIISIEMOM €r0 CPe/ie BCEM CBOMM 0€30TXOHBIM
cymectBoBanreM! Ho HEMHOXKKO O TEKYIIEM YXKAaCHOM, T.€. O pa3pylIAroIIeH
aTOMHOM DHEPIETHKE.

MBI HCKITFOYaeM PEBU3MOHUCTCKUM TTOAX0/1 K HBIHEIIIHUM TEOPETUUECKUM
OCHOBaM 1 YPOBHIO ITO3HAHUS B PEIIITHBHUCTCKOMN KJIACCUUECKOU siACpHON (PU3HKeE,
a KOCHEMCS JIMILIb HEKOTOPOU ITyOMHHOM JleTanu3aliu B ONpeeIEHHOMN e€
HENO3HAHHOM 4aCTH, KOTOpast U HECET B ce0€ COKPBITYIO OT JIHOAEH ONacHOCTb.
CMBICJ TAKOBOT'O KaCaHUs 3aKI0YAETCS B CIEAYIOLIEM.

B nepBy1o ouepeab, 5T0 B OCHOBHOM KacaeTcsi MUKPOYACTHIl U HA TOM YPOBHE
BHUMAaHUs K HUM, KOTOPBIM YUUTHIBAET OTKa3 OT MHOTOBEKOBOU IIAHETAPHOU
MOJIEJIA MTOCTPOEHUS aTOMa (CTPOCHHE SIKO KOHCTPYKTHBHOE IMOA00ME IIJIaHET Ha
Hebecax 10 MHEHUIO OPTOJOKCATbHON (PU3KUKHU MPOIIOTO), NOATBEPKAEHHBIM
(aKT 1EIMMOCTH 3JIEKTPOHA, CIIOKHOTO JBUKEHUS MUKPOYACTHI] B IPOCTPAHCTBE
(OUIONSIPHBIX MATHUTHBIX YACTHUI, KaK MAaTEPUH MAarHUTHON 3HEPruu; (POTOHOB,
KAaK 4YaCTU MATEPUH DJIEKTPUUECKON DYHEPTUH; TPOTOHOB, KAK HEKOM BPEMEHHOU
KOHCTPYKTHUBHOM COOOpHOM (hOPMBI U3 TOM K€ MAaTEPUU MarHUTHOM SHEPTUH U
mpouee), UX €CTECTBEHHON CIIOCOOHOCTH COBEPIIAThH ONMPEEIEHHYIO0 «paboTy»
(U3MEHEeHHEe TeMIEPATYPhl U IMIIOTHOCTH TEJI, COBEPLICHUE Pa3IMUHOM
«XUMHUYECKON peakium», GoOpMUPOBaHNE HHULIMUPOBAHHOTO COCTOSTHUS
«paZiMOCUTHAJIA WU TUPOAKyCTHUECKOTO CUTHaNa», (POPMUPOBAHUE B3PHIBOB,
U3MEHEHHUE KOHCTPYKLIUA AaTOMAPHBIX SHEPTE€TUYECKUX PELIETOK ITPU U3MEHEHUU
IUIOTHOCTHU ¥ YPOBHSI OKTaBbI 3apsJI0B U T.1.), KOPPEKLUU B ONPENEICHUH, YTO
€CTh DHEPI'Usl, MaTepUsi © MHOTOE JPYTOE.

[lepBbIe Iaru B 3TOM HAIIPABIICHUH YK€ CBEPILECHBI PYCCKUMH YUYEHBIMU A.
Xartb100BbIM, A. JIlyunnbiM, H. JleBameBbIM, aBTOPOM cero Tpyaa u psaoM
JIpYyTUX YYEHBIX, YbH UMEHA JOJIKHBI CKOPO 3a3By4YaTh. TakOBON HOBBIM YPOBEHb
BHUMAaHUs K MUKPOYACTHLIAM HE OTBEPTaeT MATEPUATUCTUYECKHUE TO3ULIUH
(bU3UKY peNITUBU3MA, 3 HAOOOPOT KOHCTPYKTUBHO M apXUTEKTYPHO oboraiaer eé
Ha 0oJiee BHICOKOM YPOBHE MUPOTIOHMMAHUS, BHOCUT OUYHUIIAIOIINE KOPPEKIIUU B
BEKOBBIX JJOTMaTHUYECKHUX 3a0Iy>KJIEHUSAX OT MPOIJIOro MO3HAHUS U Ha HOBOM
JTane MaTEPUATMCTUYECKOTO UACAIN3Ma NPUOIMKAET K MCTHHE O
«CorBopénHoM Mupe». Ho 110 «CI0XXUBIIIENCS KEM-TO MPUHSATON TPAIULTUN,
BCSIKOE HOBOE BCTPEUAETCS C «TPEXJIMHENKOM U IIThIKAaMH Ha TiepeBecy 0e3
COOJIIOICHUS 3JIEMEHTAPHON «BOCITUTAHHON JTF0OE3HOCTHY, TOCKOJIbKY 3TO HOBOE



pa3pyuiaeT ycTosBIIUNACS KOMPOPT B YIOBOJIBCTBUSIX paHee OOPEeTEHHOTO OBITHSA B
Cpelle MEHBIIIMHCTBA, aIMUHUCTPATUBHO O0ECIICYUBIIETO ceOe MoKa emé
napa3uTUpoBaHUE HaJ OOJIBIIMHCTBOM YEPE3 UMU K€ CO3/IaHHYIO UIUTIO3UIO O
COBEPUIEHCTBE MO3HAHUS U BEPXOBEHCTBE HAJl OKPY>KAIOIIEH IEUCTBUTEIBbHOCTHIO.
OpnHako, HbIHEUIHSIS JEHCTBUTEILHOCTh BOIUIOIICHHS] COOBITHIMHOTO
XpoHoMpoIecca 6€3 BCAKOro X MPOIIOro BIUSHUS CYIIECTBEHHBIM 00pa3oM
MOABEPHKEHA KOPPEKIIMHU BCETO U BO BCEM M MEHSETCS B TAKTE MHOTO MOIIAroBOrO
CBEpIICHUS B BEICOKUX HapacCTaIOIINX TeMIax B MHTepecax Oyayiero!

Kak HpiHemHre GU3NKU-aTOMIIMKN Ha CBOEM JIOTMaTUYECKOM YPOBHE
MUPOMOHUMAHHUS MTPOJOIKAIOT MO3UIIMOHUPOBATE CYTh (PU3MUYECKOTO MpoIiecca,
HEKOTOPBIE €r0 ONACHOCTU U HE pa3pelIaeMble BOIPOCH B aTOMHOW YHEPIETHKE,
0COOEHHO C pEIICHHEM HAaKOMHUBIIMXCS MPOOIIEM C OTPabOTaBIINM SACPHBIM
TOILJIMBOM U OTXOJIaMU?

OTpaboraBiiee si1epHOE TOILIMBO — ypaH, MOpa00TABIINN B SIIIEPHOM PEAKTOpE U
CoZIep Kallliid paJuOaKTUBHBIE TPOAYKTHI JejeHus. [[03ToMy ero Ha3pIBatOT TaKkKe
00YUEHHBIM UNU 8bI2OPEBUIUM A0EPHBIM MONIAUEOM. B OOILIETIPUHIATOM CMBICTIE
TOILIMBO — 3TO TO, YTO T'OPUT, TO €CTh JIPOBA, Yrojib, HEPTh, ra3z. CoBceM Mo-
JIPYroMYy «TOPUT» SEPHOE TOIUIMBO. Y PaH BBIIEISAET TEIUIO B pe3yJabTarTe He
XHUMHYECKOH, a GU3NIECKON peaKkuu — AeJJeHUs, 1S IPOTEKaHUsI KOTOPOH He
TpeOyeTcs HU KUCTIOPOJI, HU UHOM okuciauTenb. [Ipy kakaoM akre AeneHus
TSKEIIOTO s/1pa ypaHa-235, THUIUUPYEMOM IOIJIOIEHUEM MEVIEHHOTO HEUTPOHA,
oOpa3zytorcd 2, a uHorAa 3 0oJjee JErKuX Aapa U HECKOJIBKO ObICTPBIX HEUTPOHOB.
Byayuu nosioxuTeNnbHO 3apsyKEHHBIMU, 3TH ]Ipa C OTPOMHBIMU CKOPOCTAMHU
Pa3JIETAIOTCA B PAa3HbIE CTOPOHBI U, CTAIKUBASICh C OKPYKAIOIUMH aTOMaMHU,
MEPENAIOT UM CBOIO KHHETHUYECKYIO SHEPTHUIO, TO ECTh HATPEBAIOT BEILIECTBO.
CymectByert Ba Thna orpadoraniiero siaepHoro toruusa (OAT). IlepBbiii —
IPUPOJIHASE CMECh U30TOIOB ypaHa, KOTOpast JUIUTEIbHO 00Jyyanach B
ITPOMBILIJIEHHOM PEAKTOPE C LEIBI0 HAKOIUIEHUS OPYKEUHOTO ITyTOHUs. BTOpon
— TETUTOBBIJCIISIIONTNE COOPKU SHEPTETUUYECKUX PEAKTOPOB, conepxkainue TBIJI
(TEMIOBBLACIAIONINE 3JIEMEHTHI) U3 000TaLIEHHOTO ypaHa, BBITOpaHUE KOTOPOTo
JOCTHUIJIO TEXHOJIOTMYECKOTO MPEENa U3-3a HAKOIIJIEHUS ITPOYKTOB JCJICHHUS.
OJIT Bceraa conepKUT TPU KOMIIOHEHTA: HEBBITOPEBIINH ypaH; NPOTYKThI
JIEJICHUS YpaHa; TPAHCYPaHOBBIE AJIEMEHTHI.

OtpaboTaBiee AepHOE TOIUIMBO COAEPKUT pa3HOOOpa3HbIe MPOAYKTHI JEICHMUS,
a TAaK)K€ 3HAYUTEIBbHOE KOJIMYECTBO HEBBITOPEBLIETO ypaHa. OHa U3 OCHOBHBIX
npo6iem B oOpamierHuu ¢ OSAT cocToUT B TOM, YTO OHO MPEACTABISAET COOOH
CMECH Pa3IMYHBIX BEIIECTB, YACTh U3 KOTOPBIX €1IE€ MOKET MPUHECTH MOJIb3Y, a
4acTh y>K€ HE IPUTOJIHA JIJIS1 UCTIOJIb30BaHusA. «CBEXKUM» HA3bIBAIOT SIIEPHOE
TOIUIMBO JI0 3aTPY3KH €r0 B PEaKTOp, OTPaOOTABIINM — TO K€ TOIUIMBO, HO TIOCTIE
ob0nyuenus. ['maBaoe otimune OST oT «cBEXEro» TOTUIMBA — OTPOMHAs
PaMOaKTUBHOCTH, 00YCIOBICHHAS HAKOTIJICHHBIMU MPOAYKTaMHU JeieHus. Jliis
«CBEMKET0» SJIEPHOTO TOIJIMBA XapaKTepHAa OYEHb MaJlasi paIMOAKTUBHOCTb.
OTnunii y «CBEKET0» U OTPabOTABIIETO SACPHOTO TOTUIMBA HeMasio. Ho rimaBHBIM
IpeJCTaBiIsIeTCs TO, YTO TOIIMBO, HE TTOOBIBABILIEE B PEAKTOPE, KOHEYHO, 001a1aeT
PaIO0aKTUBHOCTBIO, HO €€ YPOBEHb OTHOCUTEIBLHO HU30K. ET0 onmacHoOCTh s



OKPY’KAIOLIEN CPEAbl U 3J0POBbs YEJIOBEKA HECOIIOCTABUMO Majla 110 CPABHEHHUIO C
0TpabOTaBIIMM AJIEPHBIM TOIUIMBOM, PAJUOAKTUBHOCTh KOTOPOTO OIPOMHA U
MO’KET HAaHECTU YPEe3BbIYAHO CEpbE3HBIN yIIEpO NIPUPOJIE, a TAKIKE IPEACTABIISIET
IPSMYIO YTPO3Y 30POBBIO U KU3HMU JIFOJICH.

EcTb 0a1H BecbMa HEOKUJAaHHBIN acleKT, Ha KOTOPBI Majo 00palaroT
BHHUMAaHNE. IMo noA61eHUe HOBIX U30MONO0E, KOMOPHIX 6000uie Hem 6
npupooe. «CBexuil» ypaH, He MOOBIBABLINI B pEAKTOPE, COAEPKUTCS B 3EMHOM
kope. Peakuus 6unocdepsl Ha yBenTnUeHHE WM YMEHBIICHHUE €r0 KOJINYECTBA B
1enoM u3ydyeHa. Ho Beib BO Bpems IIEpPHOTO CHHTE3a, IPOUCXOSAILIETO B
peakTope, BO3HUKAIOT TPAHCYPAHOBBIE JIEMEHTHI M UICKYCCTBEHHBIE H30TOIIbI
OOBIYHBIX BEIIECTB — 3TO OJHA U3 CAMBIX OOJBIINX MPOOIIEM SACPHON SHEPTEeTHKH,
Jla ¥ HE TOJBKO ee. [lepen COBpeMEHHBIM YEI0BEYECTBOM B MOJIHBIMA POCT BCTAET
BOMPOC O 3arps3HeHUH OMoc(eprl TEMU dJIEMEHTAMH U XUMHUECKUMU
COEMHEHHSIMH, KOTOPBIX B HEMl HUKOr/Aa He Obu10. COBCEM MHOE JIETI0, KOTa
HAaYMHAIOT HAKAIUIMBATHCS COBEPIIEHHO HOBBIE XMMUYECKUE IIEMEHTHI U
BEILECTBA, KOTOPHIE BCTPEYAIOTCS B IPUPOAE B MPEIEIBHO MAJIBIX KOJIUYECTBAX.
UYro B 3TOM citydae OyJeT NPOUCXOIUTh, HUKTO IPOCTO HE 3HAET, [IOTOMY UTO Y
HAac elll€ HeT COOTBETCTBYIOIIETO onbITa. [Ipencrasmnsercs, 4To npobdiema HOBBIX
U30TOIOB U XUMUYECKUX COEIMHEHUI, BO3MOXHO, 1a)ke Oosiee cepbE3Has, ueM
npobiieMa paluoaKTUBHOTO 3arpsi3HeHus1, 0ojiee TOro, 3HaYUTeNIbHAsl YacTh BHOBb
NOSIBJISIFOIIMXCSL COEIMHEHUI BOOOIIIE HUKAaK HE OLIEHEHA C 3KOJOTUYECKON TOUKH
3pEHUS.

OAT, kak cuuTarOT HBIHEIIHUE (PU3UKU — 3TO UEHHBIN MPOAYKT, COACPKAIIHI 1B
MOJIE3HBIX KOMIIOHEHTA: HEBBITOPEBUINI YpaH U TPAHCYPAHOBBIE AJIEMEHTBHI.
Kpome Toro, cpeny mpoayKTOB JAEJIEHUS COAEPKATCS PaTUOHYKIIN Bl
(paamoakTUBHBIE U30TOIBI), KOTOPHIE MOYKHO C YCIIEXOM IMPUMEHSATH B
IIPOMBIIUIEHHOCTH, MEAUIIVHE, & TAK K€, B HAy4YHbIX UccienoBaHusax. [locie Toro
kak u3 OAT, kotopoe npeAcTaBiIsieT co00¥ Hepa3AeNEHHYIO CMECh MOJIE3HbIX U
HEHYKHBIX MPOAYKTOB, BBIJIEISAIOT KAK MUHUMYM JIBa MOJIE3HBIX KOMIIOHEHTA,
HEBBITOPEBIIMI YpaH U TPAHCYPAHOBBIE AJIEMEHTHI, BKJIFOYAsl INTyTOHUMA, OCTATOK
IpeBpaliaeTcs B 0CO0YI0 pa3HOBUIHOCTh PaAMOAKTHUBHBIX 0TX0A0B (PAO) —
OTXO/bl BBICOKOM YJI€JIbHOW aKTUBHOCTH.

[TonsiTue «oTpaboTaBILee SAEPHOE TOIUIMBOY AJIEPIIMKU MTPEIaraloT He
CMEIINBATh C OHITHEM «PAJUOAKTUBHBIE OTXO/Ib». B nmpuHILIMIIE OCHOBaHUS IS
Takoro pazueneHus ectb — OAT conepKuT pa3auyHble JIEMEHTBL, KOTOPBIE
MOYHO MCIIOJIb30BAaTh MIOBTOPHO, B TOM YHUCJE U JJIsI IPOU3BOACTBA SHEPTUH.
OTXO0JBI K€ — 3TO TO, YEMY HEJb3s HAUTH puMeHeHue. U Bce e HY>KHO CKa3aTh,
YTO MEXIY STUMU MOHSATUSIMU CYILIECTBYET BeCbMa TOHKas TpaHb. ECTh Takoe
BBIPKEHHE, YTO OTXOJbI — ITO TE K€ MPUPOJHBIE PECYPCHI, TOJIBKO HE B TOM
MECTe, HE B TO BpEMs U HE B TOM KosinuecTBe. Camo MOHSATHE «OTXO0IbD» — BECbMa
OTHOCHUTENIFHO U 3aBHCHUT OT MHOXKECTBA yCJIOBUH. Tak, CKOIbKO OBl MOJIE3HBIX
KOMITOHEHTOB OTXOJIbl HU COAEPKAJIU, €CJIA 3aTPAThl HA UX U3BJICYECHHUE CIUIIKOM
BEJIMKH, TO OTXOJIbI TAK U OCTAHYTCSl OTXOJAMH.

Kpome Toro, Hy>kHO CKa3aTb, YTO HEKOTOPbIE PEAKTOPHI, 110 CYTH, pabOTaIOT Ha
IIPOU3BOJICTBO OTXOJI0B, HAIIPUMED, CO3/1aBasi OPYKEUHBIN INTyTOHUM. B Takux



peakTopax 00pa3yrTCs T€ U30TOMbI, KOTOPHIE ITOTOM MOKHO MCIOJIb30BaTh B
SJIEPHOM OPY>KUH, U B JAHHOM CITy4ae MPOU3BOACTBO SHEPTHH — 3TO MOOOUHBIN
poliecc, a OCHOBHOM — MPOU3BOJICTBO OTXOJI0B (€CIIH BBIITYCK SJIEPHOTO OPY>KHUS
npekpainiéH). Eciu sxe mpou3BOACTBO SIEPHOTO OPYKUS MPOAOTHKUTCS W
IUTyTOHHM CTaHYT UCIOJIB30BATh KaK TOIUIUBO 111 ADC, TO MPOAYKIUS TAKUX
PEaKTOPOB aBTOMATHUYECKH MEPECTaHET OBITh OTXOJaMHU.

Kak yrunusupoBath paiMoaKTUBHBIE OTXO/IbI, YTO JIEaTh C OTPaOOTaBIIUM
AJIEPHBIM TOIUIMBOM, MOYHO JIA IEMOHTHPOBATh YCTAPEBIIUE aTOMHBIE CTAaHLIWU,
KaK 3aMKHYTb SJICPHBIN TOIUTMBHBINA ITUKI? Bee 3T «Hey100HbIe» BOIPOCH
IPEANOYUTAIN HE 3aMEeYaTh, a UX PELIEHUE OTKJIAIbIBaTh HAa MOTOM. [IpoOnema
obpamenust ¢ OAT HbIHE Tak OCTpa BO MHOTOM UMEHHO MTOTOMY, YTO
AKKyMYJIMPOBAJIACH AeCATUIETHAMU. M Mo O0JbIIOMY CUETY, TpaAULIHS
IIPUHUMATB PELUICHUS, HE AyMas O 3aBTPAILHEM JIHE, COXPAHUJIACh U I10 CEH JCHb.
[lepcnextussl nepepadoTku OAT 3aBUCAT OT OTBETa HA HECKOJIBKO OY€Hb BAXKHBIX
BOIPOCcoB. OJUH U3 TJIABHBIX — HACKOJILKO SKOHOMUYECKU A (PEKTHBHA KaK caMa
nepepaboTKa, Tak U siiepHast oTpacisb B esaoMm. [Ipoiie roBopsi, CKOJIBKO CTOUT
BECh LIUKJI MPOU3BOJICTBA, HAUMHAS OT Pa3pabOTKU MECTOPOKIEHHUS U KOHYas
nepepaboTKOMN U 3aXOpOHEHUEM paJiM0aKTUBHBIX MaTepuanos? K coxaienuto,
TaKUX JJOCTOBEPHBIX JaHHBIX HET. Bee mudpel, KOTOpble MBI IMEEM Ha
CErOJHSIIHUMN JE€Hb, BECbMa HEMOJIHbBL, 3 B HEKOTOPBIX CIIydasx
dbanbcudunupoBansl. Eciau mocunTaTh COOCTBEHHO CTOMMOCTh paboThl ADC, TO
MOJIy4aeTCsl, YTO BO MHOTHX CITy4dasix 3TO peHTabelbHOe IpOon3BOACTBO. bena B
TOM, YTO MOJHOCTBIO SJICPHBIN TOTUIMBHBIN UK HE MPOCYUTAH. A UMEIOLIHECS
PacyEThI MOKA3BIBAOT, YTO NPAKTUYECKHU BCE BUBI IPOU3BOICTBA IIEKTPOIHEPTUHU
TpeOyIOT MPUMEPHO OAMHAKOBBIX 3aTpat. B mocnennee BpeMst yaanoch
CYILLECTBEHHO MPUOJIU3UTH K PEHTA0ETbHOCTH J1a5K€ BETPOBBIE U COJTHEUHBIE
ycTaHoBKU. U TyT BO3HUKaET MpoOseMa OIIEHKH PUCKA JATIbHEHUIIIETO Pa3BUTHS
aTOMHOW 3HEPTETUKU. ECIIM MBI TOTOBBI K TOMY, UTO IPUMEPHO Pa3 B CTOJIETHUE HA
ATOMHBIX CTAHIUSIX BO3MOKHA CEpbE3HAs aBapusi, 3HAUUT, Mbl CO3HATEIBHO
IPUHUMAEM TaKOM PUCK.

Takum oOpa3om, aTOMHast SHEPreTHKa MO01Ia el K OJHOMY IIePBOCTEICHHOMY
BOIPOCY — 6e30MmacHOCTH (YHKIIMOHUPOBAHUS OTpaciu B 1esioM. Kakum Obl
criocobom Hu niepepadarpiBanock OAT, Bce paBHO Mpu ATOM 00pazyeTcs
ONPENEIIEHHOE KOJIMYECTBO BEUIECTB, KOTOPBIE B CUITY YPE3BBIYANHO BBICOKOM MX
PaJAMOAKTUBHOCTH, OHU JAOJKHBI OBITh OYEHBb HAAEKHO cripsTaHbl. [lorToMy,
MPEXJIe BCETO HYHO MOHATh, €CTh JIM Y aTOMIIMKOB cTparerus nepepadotku OAT
Y 3aXOpOHEHUs 0TX0A0B. [IoKka Takoi YETKOM, IPEAEIIbHO SICHOM CTPATETUH HE
BUJIHO. Bo BCcsikoM ciyyae, Te crnocoObl 3aXOpOHEHHU s, KOTOPBIMU MOJIb3YIOTCS
CErOJIHsI, I0BOJILHO OMacHbI. M y»e HECKOIBKO JECATUIICTUN 3aKJIaIbIBACTCS
O0oMba 3amMeIJICHHOTO ASHCTBHS €cliu He [Tt ce0sl, TO AJIsl HAllluX IIOTOMKOB.
CrnenoBatenbHO, iepcnekTuBbI epepadotku OAT 3aBuCAT OT SKOHOMUYECKOH

3¢ (HEKTUBHOCTH SACPHON YHEPTETUKH, TPABUIILHOM OIEHKH JIOMyCTUMOM CTETICHU
pHUCKa, KOTOPYIO HECET B ce0e ATa OTpaciib, U BO3MOKHOCTH 0€301TacHOTO
3aXOpPOHEHUS PAJUOAKTUBHBIX OTXOJ0B. YUTs BCE 3TO, HY)KHO IIPUHATH PELICHUE O
IPUOPUTETHOM crioco0e 100b1YM 3Hepruu. CTaHeT U TAKUM MPUOPUTETOM



sJIepHas SHEPTeTHKA — O0JBIION Bompoc. Eciy roBOpUTh 0 UMCTO TEXHUUECKOMH
CTOPOHE BOIIPOCA, TO MPUXOAUTCSA KOHCTATUPOBATh, YTO HA CETOHSAIIHUMI 1EHb
KaKUX-TO MIPUHIIMIHAIBHO HOBBIX OTPA0OTAHHBIX TEXHOJIOTUH B 00JaCTH
nepepadoTku OST Het. B psize cTpaH TOJNBKO HAUMHAET pa3pabaThIBATHCS
abCOJIIOTHO HOBasi TPAHCMYTAllMOHHAS! TEXHOJIOT S, TO3BOJISIONIAS MO/
BO3JICMICTBUEM U3ITy4YECHUS MTPEBPALLIATH JOJITOKUBYIIUE PAAUOHYKIUIBI B
KOPOTKOKUBYIIUE, KOTOPhIE MOXHO CUMTaTh OoJiee 6e3onacHbiMU. Hanbosee
MPUBJIEKATETLHBIM BBITIISIAUT aKTUBHO 00CYKJa€MOE B MOCIIEHEE BpeMs
CO3/IaHHE 3aMKHYTOTO 1IMKJIa, KOTJja OTpadOTaBIlee TOIJIMBO UCIIOJIb3YETCs
MOBTOPHO KaK 3HEproHocuTeNb. OnpeleéHHBIX YCIEX0B JOCTUIIN B 3TOM IIJIaHE
yuénbie Cankr-IlerepOypra, 10OMBIIKNCH TPUMEHEHHUS YaCTH OTPAOOTAaHHOTO
AJIEPHOrO TOIJIMBA B MOBTOPHBIX IMKJIAX MPUMEHEHUS, HO 3TO IMOKA BPEMEHHOE
IIPOMEKYTOYHOE PEIIEHUE YACTHOTO IKCIIEPUMEHTAIIBHOIO Xapakrepa. Tem He
MEHEE, IOJIHOCTBIO 3aAMKHYTh SACPHBIN TOIUIMBHBIN LIUKII HEIb35, HO
MUHHAMH3UPOBATh KOJIMYECTBO OTXOJI0B MOXHO, U ATO NEpBENIIas 3a/1aya.

B upe3BbiuaiiHbIX cityyasix Mbl IO3BOJIIEM CE0€ MOJIb30BATHCS YbUM-JINO0
aBTOPCTBOM W3 MPOLLIOTO, HO, TEM HE MEHEE, 3TO UMEHHO TOT CIIy4al, KOT/la CyTh
UX B3IJIsa 10JKHA ObITh MPOJIEMOHCTPUPOBaHa. Jlaxe Ha TaKOM «aTOMapHO-
MOMYJUCTCKOM» MaTEPUAIMCTUYECKOM YPOBHE B CpEZI€ BEAYLIUX CIIELMAINCTOB
(U3UKOB-aTOMILIMKOB 0COOOT0 SHTY3Ha3Ma B UX CYKICHHUIX 0 0€30IaCHOCTH U
IIEPCIIEKTUBHOCTH OTPACIN aTOMHOM YHEPIETUKU HE NMpocMarpuBaeTcs. Eé
HKOHOMHUYECKAsl HELEIECO00PA3HOCTh, T.€. KPUKIIMBASI © HU HUYEM HE
000CHOBaHHAas «JICIIEBU3HAY» C YYETOM COKPBITHIX OOJBIINX HEOOXOIUMBIX 3aTpaT
YTUIN3ALUOHHOTO XapaKTepa, K KOTOPBIM B CEPhE3 O CEM MOPHI TaK U HE
MPUCTYIAIU, BOOOIIE CTABUT MOl COMHEHHE BCAKYIO MEPCIEKTUBHOCTD €€
Pa3BUTHS U HE TOJIBKO MO CTOMMOCTH KBT/4ac 3JIEKTPUUECKOW SHEPTUHU, HO U 110
MHOTUM MHBIM [TapaMeTpam HeMyOJINYHOTO XapakTepa.

Ho cyTb nena njaxe He B 3TOM, @ B COKPBITOM OT HBIHEIIHETO YPOBHS [TO3HAHHUS
OTHOCHUTEJIBHO ONMIACHOCTH CaMOM TEXHOJIOTMU aTOMHOM sHepreTuku. Kak
BOCIPUHUMAETCS ¥ MIOHUMAETCs HbIHEIIHUMU (U3NKAMH YKa3aHHAs TEXHOJIOTHs?
DT0 ecTh COCO0 U3BICYEHUS OTPOMHOI (C MX TOYKHU 3PEHUS) IHEPTUU MyTEM
pa3pyILIEeHHs BIIOJHE KOHKPETHON MOJIEIbHOM KOHCTPYKIIMH BEIIECTBA HA €€
aTOMapHOM ypOBHE (OTHOCUTEJIBHO YPOBHSI KOHCTPYKIIMH ), IPU KOTOPOM TSKENbIE
anpa ypaHa (235) nmoa nepBUYHBIM BHEITHUM PAa3rOHHBIM BO3JEHCTBUEM CO
CTOPOHBI MEJIJIEHHBIX HEUTPOHOB, MOATAITHO PACMaal0TCs Ha 0oJiee JIErKue
AJIIEMEHTHI, CO3aBasi ’TUM BTOPUUYHBIM 3JIEMEHTaM 00YCJIOBJICHHYIO CIIOCOOHOCTD
obsanath 0oJbIIoi SHepruei. [I[puMUTHBHAS MOCTEayIOMIAs 3a ITUM
«MmapoTypOOreHepalus», Kak 3J1eMeHT 00IIel TEXHOIOTMYECKOU 1IeTH, JOBOIUT
JAHHBIN MPOIECC 10 3aBEPIIAIOIIETO (PparMeHTa 0 UTOrOBOMY MOJYYEHHIO
AIEKTPUUYECKON (TOUHEE ANEKTPOMEXAHUYECKOW ) SHepruu. Tak 4To, aTOMHOTO B
3TOM CiIy4ae, Kak Obl TOJIBKO YacTh U3 BCETO pealbHO MPUMEHEHHOTO B UTOTE (C
Y4ETOM 3asIBJIEHHOTO CMbICIA CUHEPTETUKH B HA3BAaHUH YKa3aHHOUM TEXHOJIOTHH)!
KomnuiekcHslit poriecc obecrneueHus: 6€30MacHOCTU «OPraHu30BbIBACTCS (OMAThH
K€ C HaBA3aHHOW MMM YBEPEHHOM TOUYKHU 3pEHHU) HA BCEX TEXHOIOTUYECKHUX
sTamax OT Kapbepa ¢ ypaHoBou pyoit 10 ADC 1 XUMHUUYECKOT0 00BEKTA TI0



nepepaboTKe U XpaHEHHUIO OTPAOOTAHHOTO TOIUIMBA UITU OTXOOB,
MpeayCMaTPUBAIOIININA B MEPBYIO OUEPE/b 3aIUTY OT HOHU3UPYIOIIMX U3TyYeHHH.
O06 3TOM UMeeTcsl JOCTaTOYHO MHOTO JOCTYITHOM MyOIMKaluy, HO 3Ta
uHdopmalus He TiIy0ke, YeM 3aCTONHBINA MO3HAHHBINA YPOBEHb MOHUMAHUS
HBbIHEIIHEeW (PU3UKON CyTH 0 MUKPOYACTHIIAX U UX MOCIEAYIONIEM [TOBEICHUH,
OCYUIECTBIISIEMOM 32 Mpe/ieslaMU KaKuX-JIMO0O MOIBITOK BMELIATEIbCTBA B
«ympaBJieHUe UX JanbHEHIMM ObITHeM». EcTecTBEeHHO peub UIIET O TajibHEHIIeM
MOBEJICHUY MUKPOYACTHII ITOCJE Pa3IMYHBIX BO3JACHCTBUM, CBA3aHHBIX C
pa3pylIeHUEM LEJIOCTHOCTA MOJIETLHOM KOHCTPYKIIMU ypaHa (235, B 4aCTHOCTH).
A B 3TOU CBSI3M, BMEHEHHAs! aTOMHAsl SHEPTeTHUKA U €€ IPUBEPIKEHIIBI HE CUUTAIOT
HY>XHBIM, ¥ 00Jiee TOTO, Ha Cel IEHb BO3MOXKHBIM U JJaxe 00s13aTeIbHbIM
00paTuTh CBOE BHUMAHKE HA TAaKOW MPOOIEMHBIN (PakT, — Kakoro «JuHa»
(MaTepuu PHEPIUil) OHU BCEMU CBOMMMU JACSHUSAMU BBITYCTUIN B Hail Mup, aa enié
U TIPY YCJIOBUM 00peTeHus UM («[>KMHOM») HEYIIPaBIsieMbIX COCTOSTHUMN, KAKOBbI
VCTUHHBIE BIMSIONINE MOCIEICTBUS OKa3bIBAIOTCS 3TUM HEYIPaBIsIEMbIM
MPOIIECCOM HA U3MEHEHHE KOMIUIEKCHOTO YHEPreTUYECKOTo OallaHca MiIaHeThl?
be3 ocoboro sHTYy31Ma3Ma MPeACTaABUTENN KIACCUUECKON (PU3UKHU BOCTIPUHSIITU
pe3ynbTaThl uccaeaoBanus ¢pusnka A. JlyduHa o MUKpOYacTHIIAX U IEPBUYHOM
MaTepHUH PHEPTUil, U B 3TOM UX HaydHO-CTpaTernueckas ommuoka! 13
MOHU3UPYIOMINX U3IIy4eHuit (o, B+/-,Y), KaKk HbIHE JI0 KOHIA HE UCCIIEIOBAHHOM
CJIEJICTBHH Pa3pyILICHHS TSHKENBIX A11ep, HaC OO0JIbIle BCEro (B paMKax CYKICHHIA
00 aTOMHOW SHEPreTUKE) UHTEPECYET Y-U3TyUeHUE U B-u3aydeHue (T.e.
MarHUTHbBIC U3TYUEHUSI, peali3yeMble IBUKEHUEM MarHUTHBIX YACTHUIl C Pa3HBIMU
CKOPOCTSAMH U YaCTh OUYEHb HE MIPOCTOT0O ANEKTPUUECKOTO U3ITYyUEHUsI MaTEpUU
AIEKTPUUECKOU SHEPTUH). Y BEPEHHO (B JE€HCTBUTEIbHOCTH MPUHLIUITAAIBHO
OLIMOOYHO, T.€. HE JOOPABIIKCH /10 TITyOUHBI TPOUCTEUEHUS HUICTUHHOTO IIpoLiecca
CBOMM WJIJTIO30PHBIM OCO3HAHUEM O COJICSTHHOM) IOJIarasiCh Ha pa3pylieHue sJep,
yKa3aHHasi TEXHOJIOTHUS KaK Obl U3BJICKAET HE TOJBKO «aTOMapHYIO YHEPTUIOY, a B
JNEWCTBUTEIBLHOCTU Pa3pylIaeT CTPYKTYpPy CaMOro BEUIECTBA (B YACTHOCTH ypaHa
235) 0o ypOBHS €ro NEPBUYHBIX 3JIEMEHTAPHBIX IPUPOIHBIX COCTABIISIONINX, —
MAarHUTHBIX YacTHUI (MAT€pUU MAarHUTHOW SHEPTUHN) U YaCTHUIl ANEKTPUUECKOU
MaTepuu (pa3iIuyHbIX (POTOHOB). ITO O0JIEe HEOOBATHAS CBOUM KOJUYECTBOM U
IpO3Hasi, 4eM UMH KaK Obl YACTMYHO OCBOCHHAS «aTOMapHash» sHeprust (00 3ToM, K
COXKQJICHUIO, HE JIOT/IbIBAIOTCS, HE MPOCTUIIN OBl ce0e, CTOIBKO JIeHeT!),
oOnafaronias 4yOBUIIHBIM TPOHHUKAIOIIMM CBOMCTBOM MHUPOOOPA3YIOIIETO
MIPUPOIHOTO ecTecTBa!

OT ux (MUKpPOYACTHIL) CTIOCOOHOCTH «IIEPEMEIIATHCS» TI0 Pa3HBIM
WHUIIMUPOBAHHBIM U3BHE WJIU IPUPOIHBIM €CTECTBEHHBIM NMPUUYHMHAM, KaK
Mupoo0bpasyrorias 6a3ucHas OCHOBA, T.€. TOKHMHYB KaKyl0-TO KOHCTPYKTHUBHYIO
dbopmy cBOEro OBITHSI, — HE CYIIECTBYET UCKYCCTBEHHO OPTraHN30BaHHBIX
3AIIMIIAIOIIUX YKPBITH (110 KpailHEN Mepe, Ha HBIHEITHEM 3Tarie OCBOCHHUS
aTOMHOM YHEPTEeTHKH ), TAK KAK OHU, SIKO BEUHbIN IEPBUYHBINA CTPYKTYPHBIHA
MaTtepuan BceneHHol, He T0MyCcKaloT K ce0e TaKoro HETMO3HAHHOTO «HEBHUMAaHUS
Y HEYBAKCHUS».



A «yTHIH3UPOBATHY UX, YCIOBHO BOCIIPUHUMAEMBIX OPTOI0KCATBHON (DPU3UKOM,
KaK HEKHE Kak Obl AJIEpHbIE OTXO/bI, HE Y1aCTCS, MOCKOIBKY UX MOXHO TOJIBKO
MO0 «HEKHO YTOBOPUTHY (HAYUYMBIIKMCH YIIPABISATH TAKOBBIM JESTHUEM), COXPAHSIS
IIPU 3TOM UX MUPOOOpa3yIolue CBONCTBA, COOpaTh B KAKON-TO HOBBIM
KOHCTPYKTUBHBIN hopMat (C UCIOJIb30BaHUEM UX IJIABHOTO MPUPOIHOTO CBOMCTBA
— IPUTSDKEHHUE U OTTAIKMBAHUE) U IPUMEHUTH C CO3UAAIONICH MOCIeayIomen
M0JIb30M, B TOM YHCIIE U JJIS PA3IMYHBIX HEOOXOIUMBIX BTOPUYHO HABEIEHHBIX
KOHCTPYKTUBHBIX 00pa30BaHU SHEPTUH, €CITU YXKE Pa3pyLIWIN UX C TAKUM
aTYHBIM yMOIIOMpadeHueM. bonee nérkuii myTh — «yopaTh» 00paTHO B TO MECTO,
/1€ «B3SUIM», BOCCO3AaTh XOTS Obl OTHOCUTEIBHOE MOJ00HE 110 BO3MOKHOCTH
MpEeKHEN TpUpoAHOMN n3ossiui. Ho BEpOATHOCTh TAKOBBIX TAPAHTUN 3aIUATHI
HAYTOKHA.

BoT B uéM UCTHHA U CMBICT O0pAIIEHUS C SHEPTUSMHU MAJbIX YaCTHUII, @ 3TO MOKa
HE TOJIbKO TEXHOJIOTUYECKU HEAOCIATAEMO, HO U HE OCO3HABAEMO 110 TAKOBOU
0€e3yCI0BHOM TITyOMHBI MO3HAHUS HBIHEIIHUMHU (PU3UKAMU-SACpIIMKAaMU. A TOKa,
Onu (1epBUYHBIE MATEPUH MATHUTHOM U 3JIEKTPUUECKOH 3HEprun) OyayT
IPOAOKATh BEUHO U3MEHATh Mup, FapMOHUIO M ObITHE €r0 SHEPTHid B Pa3IMUHbIX
UX COCTOSIHUSX, T.€. UHEPIIMOHHOM (MaTEpUaJIbHOM) U HEUHEPLIUOHHOM
(HemarepualibHOM). Bce MOMBITKY CO3/1aHus PA3IUYHBIX «YPOBHEH 3aIUTHD) 110
(OopMHUPOBAHNIO HEKOH «0€30I1aCHOCTH B aTOMHOM dHEPreTUKE», — 3TO
CaMOYCITIOKauBaIOLIasi ¥ caMOOOMaHHas WUTIO3Us, TIOCTPOEHHAs Ha OTPaHUYEHHBIX
BO3MOYKHOCTSIX HbIHE IPUMEHSIEMBIX U3MEPUTEILHBIX CPEACTB U HE OoJiee.

Bormpoc oTHOCUTENBHO 6€3011aCHOCTH BMEHEHHOM B MUP aHIJIO-aMEPUKAHO-
€BPONEHUCKON TEXHOJIOTHH aTOMHOW SHEPTETUKH CIEAYET PACCMATPUBATD yKE
COBEPLIEHHO B MHOM pakypce: He00X0AuMO0 HeMelJIeHHO BceM Mupom
(popMupoBaTH 3aIIUTY OT PA3BUTHS CAMOM aTOMHOM JHEPreTUKHU, KaK
TAKOBOM, ITOCKOJIbKY HEYEMHOM U YPE3BbIYAHO OMACHON MHUIMATUBBI CO
CTOPOHBI €€ CTOPOHHHKOB CTAHOBUTCS BCE OOJIbIIe U OOJIbIIe. Y aTdHO
HETEePIIMMBIX B CYTH )XKM3HU CBOEW OrpaHMUYEHUI B 0€3yMCTBE U MPEACIbHOM
ATOM3MeE I'paHul] ObITh HE MOKET. IMEHHO OHH, SIKO CaMO3BaHIIbl Y3KOTO Kpyra
JIMLL U3 Cpelbl Napa3suTUPYIOLIETO YIPABISAIOIIETO COCIOBUS, ONIPEACIINIIA CAMHU
U1 ce0s eIMHOJINYHOE IPAaBO MPUHKUMATh PEILEHUE 3a BCEX JII0/IeH MIaHEThI U
JMIIATh UX BCAKOM BO3MOXKHOCTH IO COXPAHEHMIO YCIOBUM KU3HU Ha 3EMIIE B
OyayleM paau KpaTKOCPOYHBIX HBIHEIIHUX MHTEPECOB UX JINYHOCTHOTO
xapakTtepa, 6e3MepHON allYHOCTH U HaXkuBbl. Co3/1aBasi UMU pa3bIrpaHHbIN
CLIEHapH SIKOObI HEKOET0 TEXHUYECKOTO COBEPILIEHCTBA B 00YCTPOICTBE U
HAaBSI3aHHOM MU COMPOBOXKJIEHUU 00 SHEPreTUUEeCKOM U300UITUU IS
«COBPEMEHHOT'0 KUTEUCKOTo KoM(pOpTa» B OOJBIIUHCTBE C(hEep HBIHEUTHETO ObITHS
(OmATH K€ OMUPAIOIIMICS TOIBKO HA 0a3UC Pa3pyLIUTEIbHBIX TEXHOJIOTUN BO BCEM
U HapacTarouii 00beM He nepepadaThiBa€MbIX OTXO/I0B arpECCUBHOTO XapaKTepa
B OTHOIICHUU IPUPOJIHOTO €CTECTBA), UMU O0YCTpOEHA MPUYUHHAS
HEOOXOJMMOCTb U 0€3YCIIOBHOCTh HCKYCCTBEHHO HaBSI3bIBATh (HO JIaJI€KO HE
palroHaIbHO COMPOBOXK/IATH) HAPACTAIOIINI 00beM NOTPEOICHUS IEKTPUUECKON
SHEPrUH U 3TUM (POPMHUPOBATH BCE OPTaHU3YIOLIEe HAYaI0 B HEOOXOAUMOCTH
MOCTOSTHHOTO YBEJIMYEHUSI 00BEMOB €€ IPOU3BOCTBA. Y IepKUBas



aIMUHUCTPATHUBHOE YIIPABJISIOUIEE BIUSHUAE HA TO U APYTO€ Yepes
roCyJapCTBEHHOE M KOPIOPATUBHO-MOHOIIOJIBHOE HACUIIUE CO CTOPOHBI
YIPABJISIIOIIETO MEHBIITUHCTBA, a TaK)Ke MPUMEHsIs HEOOOCHOBAaHHYIO MU K€
HaBS3aHHYIO «METOA0IOTHI0 KaKOK-TO HEONIPEAEIIEHHON LIECHHOCTU, 1aJIEKO
OTOUIEIIYIO OT peajJbHbIX UCTUH, B TOM YUCJIE U ce0ECTOMMOCTH NMPOU3BO/ICTBA
4yero-1m0o0 BooOIIe, UMH HE TOJIBKO MOJHOCTHIO U3BpaIlleHAa UCTUHHAS IEHHOCTh
Hamre miraneTsl 3emitd, - JHEPI'US, Ho 1 BomoleHa o/1Ha U3 OCHOB
MapasuTUPYIOIIETO MPOHUKAIOIIETO HACUIIHS BO BCE JKUTEHUCKUE CHEephl HMU
OpPraHM30BaHHOTO Y UMHU K€ TOKa eIl¢ aBTOMOTOPHO YIIPaBJISEMOTO OBITHS JTIOCH
TJIAHETHI !

Ho 310 BCE, Kak 0AHO U3 YNPABIAIOMIMX HAYAJ OCYIIECTBISIEMBIX
WCITOJTHUTEIIbCKUX JEHCTBUN, OBIJIO BMEHEHO JIJISl HUX YK€ CO CTOPOHBI
MHTEepBEHTCKOU CucteMbl YTpaBlieHHs, BKIIIOYAsl U TaKyI0 JA€Tajlb, Kak ypOBEHb
«aTOMapHOTro MO3HaHUS (HU3UKHU MPOILIECCOB» U COOTBETCTBYIOIIEH ATOMY YPOBHIO
TEXHOJIOTMH, KaK HEKYI0 WJUTIO3UI0 HIMBUWIN3ALIMOHHOIO COBEPIICHCTBOBAHUS
oO1mrecTBa B 11e710M. [IoMHUMO «yCrexoB B pa3BUTHHU JEHIEBON aTOMHOMN
HHEPTEeTUKN», & BCAKUE COMHEHHUS B €€ «JICIIEBU3HE» PACCESHBI M3-32 HEN30EKHOM
(moka e1i€ B OCHOBHOM COKPBITOM OT JIFOZICH ) TpaThl Ha «IIepepadoTKy U
YTHJIU3AIMIO» OTXO/0B, UMU JOTIOJHUTEIHHO 00peTeHa BOZMOXXHOCTh CO3/IaHMSI
AIEPHOTO OPYKUS, AE€TAIBHBIE CYKIAEHUSI O KOTOPOM B paMKaxX HaMU
paccMaTpuBaeMOM TEMATHKU HE 11eJieco00pa3Hbl. BrojiHe 10CTaTOYHO BBIPA3UTh
€ro Beayuliee NpeIHa3HauYeHne, KaK HaJlM4ne CYIIECTBEHHO BIIHSIONIIETO
MHCTPYMEHTA MO COMPOBOXKICHUIO HAPACTAIOIIETO HacWIus. Bkyre coBepIIeHHO
MOHSATHBI 00OBEKTUBHBIC 1IEJIEBbIE KOHTYPBI CTOJIb AKTUBHOT'O PBEHUS B Pa3BUTUU
«aTOMHOM SHEPTETUKNY .

Hamu noka 6b11a paccMOTpeHa TOIBKO Kak Obl )KUTEHCKasi CTOpOHA MPOOJIEM C
aTOMHOMW SHEPTeTUKON. A 4eM ke Obllia TaKk 3aMHTEPECOBaHA caMa UHTEPBEHTCKAs
Cucrema YrpaBiieHus], CBA3bIBas UCIIOJHUTEIbCKUE JEUCTBUS OTACIbHBIX FPYIII
JIFOJIEH 110 BOIUIOLICHUIO YKA3aHHOW pa3pyILIMTEIIbHON TEXHOIOTUH, B YEM JKE
COKpBITa UCTUHA €10 BIOKEHHBIX CUCTEMHBIX €N HA ATOT 10CTATOYHO
KOPOTKHI BPEMEHHOM Tepro1 U3 00IIero COOBITUIMHOTO XpOHOIIPOoIIecca, 1a eiié u
C TaKUM CJIO)KHBIM M OIIACHBIM TEXHOJIOTUYECKUM PELIEHUEM, SIBHO YIPABIIIEMbIM
W3BHE U OTKPBITO Pa3pylIAIOIINM YCIOBUS KU3HU Ha T1aHeTe?

Cpa3y orpannyuM BCAKHE BO3MOKHO BO3ZHUKAIOIIME B CO3HAHUU JIFOJIEH UHTPUTH
OTHOCHUTEIBHO 3TOTO M COOOIINM, YTO UHTEPBEHTCKOW CHucTemMe ObLT BaXKEH HE
pe3yJbTaT U PHIHOYHBIM YPOBEHb JTOCTHUKEHUSI «OOPETEHHOTO CUACThSI»
ASHEPreTUKAMU-ATOMILIIMKAMU U KaKUe-TO JaTbHEUIINE «IUBUIN3ALOHHbBIC
COBEPIIECHCTBA» B (JOpME CO3JaHUs CyIep-TIOpakarolero BOOPYKEHHUs, a
HEO0OXOIMMOCTh B HapallMBaHUU 00BEMOB BEICBOOOKIAOIITUXCS TIEPBUUHBIX
MUPOOOPA3YIONINX MaTePUil PHEPTUN OT MPAKTUUECKON pean3aIiui TaKOBOU
BMEHEHHOM Yepe3 JIFJACH aTOMHOM TEXHOJIOTUH, CBSI3aHHOM C Pa3pyLICHUEM
aTOMapHBIX CTPYKTYP, MOCKOJIBKY CO3UIaTh HHTEPBEHTCKass Cucrema
CTparerndecku Obuia He opueHTupoBana BoooO1ie! Tonbko pa3pymaroie
NnapasuTHPOBaTh U He 0oJiee!



[Ipexne yem nepelT K CyKIECHUSIM OTHOCUTEIBHO UCTUHHBIX CHCTEMHBIX
MPUYMH HapaluBaHusi 00bEMOB BICBOOOIMBIIEHCS MEPBUYHON MaTEPUU
MarHUTHOM U 3IEKTPUUECKOUN SHEPTHil, HeOOXOAUMO 0OpaTUTh BHUMAaHHUE HA
CJIeIyIOUIUE BaKHbIE OCOOCHHOCTH B COCTOSIHUM M OBITHE HEPrHUil BOOOIIE BCei
OKpYyXarolen JeHCTBUTEILHOCTH IUIAHETHI B COOBITHIHBINA MEPUO]T TOCIETHUX
ThICSTYENIETUNA, OCOOEHHO MOCIIEAHETO CTOJICTHSI.

Bo-nepsbIx, ¢ 0 rosia H.3. CO CTOPOHBI UHTEPBEHTCKOM CUCTEMBI Y IpaBiIeHUs
OBLT BKJIIOUEH CIOXKHEHIITNN KOMIUIEKCHBIN MTPOTPAMMHBIN MPOIecC, KaCatoIIUiics
IIEJIEBOTO HapaIluBaHUs «(PU3NIECKON» MacChl TUTaHETHI B LIESIX Ooee
YCTOWYMBOIO YAEPKAHUS MPOCTPAHCTBEHHOIO MOJIOKEHUS 3EMIIM Ha €€
MCKYCCTBEHHO HaBEJIEHHOM ITyTH JIBHKEHHSI CTPOTO B CTOPOHY Y€TBEPTOM
3Be3ab1 boabmoit MeaBeauubl (3T0 HE HCTUHHOE HAIIPABJICHUE JIBHXKCHUS
3emiu). CoryiacHO BMEHEHHOM UHTEPBEHTCKOM MOJIENIH, KOMIUIEKCHOE JIBHXKCHUE
JOJKHO OCYIIECTBIATHCS MO cnupaiu (bouka /luoreHa), mocTynareabHO
OTHOCHUTEJIBHO JIMHEHHO-CIIMPAIIBHOTO NlepemelieHns camoro CoJlHIa B CTOPOHY
Bonbuoit Menseauipl. OCHOBHBIE TapaMEeTPbl HEOOXOIMMOT0 BPEMEHHOTO TaKTa
(B ycnoBusix BMEHEHHOM Mozienu TakTa 60x60x24) oOpalieHus IIaHEeT BOKPYT
ConHLa ¥ IMHEHHOTO NOCTYIATEIbHOTO NEPEMEILIECHNS 3EMIIU JT0JKHBI IO CBOUM
OTHOCHUTEJIBHBIM BEJIMYMHAM 00OpPECTH TApMOHUIO C MapaMeTpamMu JIBHKCHUS
ConHIla NpUMEPHO 3a TAKTOBBIM BPEMEHHOW MTEPUOJT ITPOIOJIKUTEIBHOCTBIO B
2100-2150 ner. OnHUM U3 BIUSATENBHBIX PETYIUPYIONUX (PAKTOPOB yIpaBICHUS
3TUM CJIOKHBIM MPOLECCOM JIBHKEHHUS SIBISIETCS JO3UPOBAHHOE «HAPALIUBAHUE)
(bu3nYecKoil Macchl TUTAHETHI 3eMJISI U OOPETEHUSI €10 KOHKPETHOM HEOOXOUMO
(dbopMbl (B HAIIEM CIIy4ae — U3MEHSIOLIErocs reon1a rapMOHUYHO U3MEHEHHUSIM B
napameTpax ABMKEHHS). ITOT (PAKT, B TOM YUCIE KaK Obl MOCIOMHOTO
HapalluBaHUs «TBEPJIN», IOCTOSTHHO OOHAPYKUBAIOT B CBOEH MCCIIEIOBATENBCKOMN
JESATETLHOCTH CIICIIMAIIMCTHI apXEOJIOTUM Y MHOTHE JIPYTUE HAyYHbIE
HaIpaBJIeHUs, HO JI0 CUX TOp 0e3 KaKoro-1100 MPUIYNHHOTO 00BICHEHMSI, Ha3bIBas
ATOT JAJIEKO HE OJHOPOJHBIN MPOIIECC HAPAIIIMBAHUS «KYJIBTYPHBIX)
(ucTopuueckux) cioéB u npoyee. Kak ObI 3TO HU Ha3BIBAJIOCh, HO caM (aKT
YBEJIMYCHHS] HHTCHCUBHOCTH HAPAIUBAHUA OT CJIOS K CJIOIO HE TOJIBKO CKPBITh, HO
1 OOBSICHUTH UM HE yJ1aJIOCh.

Cam 1o cebe BeCh ynpaBiisieMblii MHOTOATAITHBIN MPOIIECC HAPAITUBAHUS
(bu3nYecKoil Macchl IUIAHEThl HAYMHAETCS M 3aBEPLIAETCS C TOMOUIBIO U
HEMPEMEHHBIM YYaCTHEM «MHPOOOPA3YIOIIUX MEPBOKUPIIMUYUKOBY, — T.€.
MaTepUsIMU MarHUTHOM U 3JIEKTPUYECKOM dHEPTHii (B 11000M BapuaHTE UX
3aBepiaroliel GopmMbl U MOAEIBHON KOHCTPYKIIUU U3 MEHIO Ta0auIibI
MenpeneeBa, Kak B MHEpLUIMOHHOM, TaK 1 HEMHEPLIUOHHOM COCTOSTHUU YHEPTUH, TI0
«3aka3y»)! B naHHbI MOMEHT HAIIMX CY>KJIEHU Mbl OTpaHUYHUM ce0s OT
paccMOTpeHHUs JeTallel BCEro CekTpa (U3nuecKux MpoIeccoB, CBA3aHHBIX C
oOpazoBanueM Bcex (hopm pasHooOpaszus Jlutocdepsl, T.e. BHENTHEH HAPYKHOM
TBEpA0H 000J104KH 3eMIId, TOCKOJIBKY 3TO €CTh BeChbMa 3HaunMasi 1 00bEMHas
TeMa OTAEJIbHOTO Oyayiero cyxaeHus. Ho rae xe ux (MaTepuio MarHuTHOU U
AIEKTPUYECKOM SHEPrrii) B TAKOM HEOOXOIUMOM KOJIMUECTBE, /1a €IIE U B
«CBOOOJHOM TIOJIETE» HAOPATh, YTOOBI TAK MHOTO HApaIUBATH?



OTBeT Tak e NpocT, KaK NpocTa NPUPOIA BCEM CBOMM €CTECTBOM, — U3
«ectecTBeHHOro» (HaunHas e 10 0 roja H.3.), a B MOCIEACTBUE U
MHULMKUpOBaHHOTO (1ocie 0 roja H.3.) yBEJIMYUBAIOIIETrocs o 00bEMY pacmaja
BEILIECTB HA aTOMapHOM ypoBHeE. [10 cBO€il ”THTEHCHUBHOCTH UCTEYEHUS 3TOT
mpoliecc HUKoraa He ObUT OAMHAKOBBIM. B ocHOBHOM 10 () roa H.3. IPOUCXOAMII
HEPABHOMEPHBIN MMPOLECC HAPACTAIOLIETO HAKOIIJIEHUS TAKOBBIX BEIIECTB,
KOTOpbIE 00J1a1a51i Obl CBOMCTBOM «ECTECTBEHHOTO» pacraja, pOpMUPOBAIHCH
TaK Ha3bIBAEMbIE X «IIPUPOJIHBIE MECTOPOXKICHHUS», B TOM YHCJIE U YPAaHOBBIE,
001a/1at011e OTHOCUTEIBHO YCTONYUBOM OIATH KE «IIPUPOIHOM 3aIIUTOI»,
bubTpyIOIEen U peryaupyronie MOTOKH HOHU3UPYIOIIUX U3TyUYeHUH B
HEOOXOJMMOM MOTPEOHOM KOJIMYECTBE, B TOM YHUCIIE U JUIS 00513aTEIBHOTO
MCKYCCTBEHHO HaBSI3aHHOTO CONMPOBOK/ICHHSI YCIOBUI OOMTaHUs U yIIPABIAEMON
OKpyxaromieii cpeapl. Kak MbI paHee 0OTMe4anr, OCHOBHOW 00BhEM CIIOKHEHIIIETO
nporecca no GoOpMUPOBAHNIO XUMUUECKHUX 3JIEMEHTOB HA HOHHOM YPOBHE
OCYILIECTBIISIETCS B 3HEpreTnyeckux pemeérkax cinost Atmochepst Nel. TakoBast
BEJIMYMHA IIOTOKA ObUIA YIPaBIAEMON MMyTEM U3MEHEHHSI BEJIMYUHBI TUIOTHOCTH
NOTEHLUAJIOB 3apAJ0B (JIEKTPUUECKOTO U «TPABUTALIIOHHOTOY, T.€. MATHUTHOTO)
B CO3IaHHBIX PaJIMallMOHHBIX SHEPreTHuecKux pemeérkax Atmochepsl. B
HAaBS3aHHOU WJIM €CTECTBEHHOM IIPUPOJE HE CYIIECTBYET HE TOJIBKO
HEONPEIEIEHHBIX CIIy4ailHOCTEH, HO U HE YIPABIISIEMBIX COCTOSHHM, IPUBOISIINX
K HapyIIEHUIO TapMOHUH TOXE, B ITOM U €CTh TAUMHCTBA YIPABIIIEMOTO
KOMILIEKCHOTO ObITHs SHepruit 3emmu! [IpaBna, mis aToro Tpedyrorcs Mosr
(Cucrema Ympasnenus). 3a0erasi HOMHOTO BIIEpEN, CIEIyeT U3BECTUTHh O BAKHOM
NPEAYNPEXICHUN: 3Ty TAPMOHMIO YIIPABJIEHUS] M COCTOSTHMI OBITHA JHEPTrUid
HAPYLIATH HeJb351, THUIMHUPYIOLee UM cIydaiiHoe BMelaTe1bCTBO BCeraa
OyaeT JUKBUIUPOBAHO CO CTOPOHBI Ynpasistoniet CucTemMbl, KAKOBO ObI OHO IO
MaciiTabamM HH ObLIO, @ Ha HBIHEIIIHEM 3Tare U3MEHEHUN 3TO IPOUCXOAUT
JIOCTAaTOYHO MACIITA0HO C HapallMBaeMOl HHTEHCUBHOCTHIO. Kak Obl He ObLIO
OeJbl, Kak 17151 caMoro (pU3MUeCcKOro mpolecca B aTOMHON SHEPreTHKE, TaK U
BMECTE C MHULIMATOPaMU U UX pe3yIbTaTaMU TBOPUYECKUX OM3HEC-BOIUIOMICHUH.
310 0c000 cen0BaIo Obl 0CO3HATH AKTUBHBIM MOCIIEI0BATEINSAM TEXHOJIOT U
aTOMHOM YHEPTEeTUKU !

MOHO J1ake BBIPa3UTh HEKUM «MCTOPUYECKUNA MOMEHT)» OKOHYATEIBHOIO
«CO3pEBaHMs U TOTOBHOCTU MECTOPOKACHUI ypaHay Il MX MOCJIEIYIOLEro
BCKPBITHS JIFOJbMH U3-TI0J «IIPUPOJAHON 3aIUTHD). DTOT MOMEHT TaKOBOU
TOTOBHOCTH ObLT BBIPAXKEH JCUCTBUSIMU UHOTO pOJa: MPOSBICHUEM MTEPBUYHOM
ujieu YHU(PUIIMPOBATH UCYUCIICHUE BPEMEHH, KOTOpasi MPUHAJICKUT KakK Obl
nokTopy Ywibsamy Xanny Bomnactony (1766 — 1828 r.r., uepes HETo SBJICHO) U
MOCJIEYIONIEMY YCTaHOBJICHUIO Takoro nucuncienus no ['punsuuy (Greenwich
Mean Time, GMT). K s3ToMmy MOMeHTy ObLIIO 3aBEPILIEHO YCTAHOBJICHUE COCTOSHUS
TrapMOHHMH €CTECTBEHHO (DOPMHUPYIOIIETOcs MOTOKA MaTePUU MarHUTHON SHEPTUU
(M3 MECT IPUPOAHOrO KOHLIEHTPUPOBAHUS BELIECTB €CTECTBEHHOIO pacnaja) u
00BEMOB ero nmpuMeHeHus B CUCTEMHBIX LENsIX, C OAHOM cTOpoHbl. C pyroi
CTOPOHBI, OKOHYATEIBHO 00pEesl YCTOMUMBOE COCTOSIHUE TaKT KOJIeOaHUs 3apsiioB B
sHepreTudeckoi pemérke Llesmii-135 (co3gannoro crapoit Cucremoit



VYnpasieHus), OTHOCUTEIBHO KOTOPOTO U Ha 0a3uce COCTOSHUN KOTOPOTO
YCTAaHOBJIEH HHTEPBEHTCKOM CHUCTEMOM 3TAJIOH TaKTa BPEMEHHU 110 MOJEIU
60x60x24 (Yrpasnsromuii Komrieke Ctoynxenk, Stonehenge B

rpadcrBe Yuuriup, AHraus, riayouna 3aneranust 6onee 4000 MeTpoB).

Opnako, B IpeJIBEpUe CYIIECTBEHHBIX M3MEHEHUN OyIyIIero HHTEPBEHTCKOTO
Bexropa Llenu u3 o01iero coObITUHHOTO XpPOHOTIPOIECCa B paMKax ObITHS
AHEPrui u ObITHA 001IeCcTBa Jt0JIeH (KaK UCTIONHUTENEeH YacTh CTapbiX
[Iporpamm), B Tak Ha3biBaeMoM X XI Beke, ¢ yIpekI€HUEM BO BpEMEHHU (B
MpEANIECTBYIONMEM 3TOMY XX BEKE) JIHAAM ObLIM BMEHEHbI IepBUYHbIE
MO3HAHUSA CYTH (PM3MYECKOI0 NPoLecca paclieNIeHUs TAKEIBIX sgaAep
BeleCTB, YaCTH €r0 COMPOBOXKAAIOIMNX (PUINIECKUX MPOIIECCOB U
COOTBETCTBYIOIIMX IEPBUYHBIX TEXHOJIOTUH 10 HHULUALIMN TAKOBBIX PEAKIIUM C
CuHcTeMHOM 1ENbI0 CYIIECTBEHHOTO HapallMBaHMs BBICBOOOAMBIIMXCS TEPBUYHBIX
MaTepuil SHEPTUH, OCOOEHHO MarHUTHOM. DTO «1103BOJIUIIO» (B 1EHCTBUTEIBHOCTH
3aCTaBWIIO) C cepeauubl XX BeKa MPUCTYNHUTH K peai3aliii mIporpaMm
BOILJIOIICHUS aTOMHOM YHEPIE€TUKH, COOTBETCTBEHHO U IIPOU3BOJCTBA SACPHOTO
opy>usi. BaxHo ObLJIO BOIUIOIIEHHE ABYX OCHOBHBIX UCIIOJIHUTEIBCKUX JIEHCTBUH,
HEOCO3HAHHO CBEPIIAEMBIX CO CTOPOHBI JIIO/IEH: BCKPBITHE HEOOXOIUMBIX
c(OpMUPOBABILIUXCS paHEE YPAHOBBIX MECTOPOKACHUN U3-TI0J IPUPOJTHOMN
3aIllUTHI, TepepadboTKa YPaHOBBIX Py U MPUMEHEHHUE «SJEPHOTO TOIUIMBAY B
TEXHOJIOTUSIX aTOMHOM SHEPTETUKH, POU3BOJICTBA ITyTOHUS (AJI A1IE€PHOTO
OpY>KHsl) U HaKOIUIEHUE He NIepepadaThIBAEMbIX OTXOJ0B U OTPaOOTaHHOTO
«TOIUIMBa» B COCTOSIHUM CBOOOJIHOTO HEYNPABIIIEMOIO IBUKEHHUS MEPBUYHBIX
MaTepyuii MArHUTHOM U 3JIEKTPUYECKON SHEPIUM.

Bcé BMecTe 3TO MO3BOJIMIIO PE3KO YBEJIIMUUTH HA MHOTHE TIOPSIIKU 00BEMBI
MOTOKOB BBICBOOOK/IAIOIIEHCSl MEPBUYHON MAaTEPUU SHEPTUil, 0COOCHHO MaTepUu
MarHuTHOM SHEPIrUH, KaK HeKoero 0a3uca s JadbHEeHIIeH MaHUITYIISIIUA UMH B
MHTEpecax BOIUIOMEHNs cBOUX CHCTEMHBIX POTPAMMHBIX ITPOLECCOB. DTUM
UCHOJTHUTENbCKUM MPOTrpaMMHBIM CHCTEMHBIM IIPOLECCOM «J100POCOBECTHO U C
0e3yMHBIM PBEHUEM» U 3aHSUIUCH (PU3UKU-aTOMIIUKU U UX TIOJEIHbHUKA. Takum
o0pa3oM, MPUMEPHO ¢ HAYaJI0M 50-X roj10B NPOLLJIOr0 CTOJIETHSI, KaK
pe3yJIbTaT MPAKTUYECKUX YITPABIISIEMbIX UCIIOJHUTEIIbCKUX JEUCTBUM JIFOJIEH,
XJIBIHYJI B MAP OKPY’KAIOIIEW AEMCTBUTEIbHOCTH HAPACTAIOINI TOTOK
MUPOOOPA3YIOIINX MEPBUYHBIX MaTepuil s3Hepruii. C MOMOILBIO TAKOTO
HABEJIEHHOTO U OTYACTHU KaK Obl «IPUPOJITHOTO» SIBJIEHUSI HHTEpBEeHTCKass CucreMa
VYrpaiieHus: IpUCTyNUjIa K aKTUBHOU (paze BOIUIOIIEHUS 11€JIOTO psijia
KOHCTPYKTUBHBIX M YIIPABJICHUYECKUX U3MEHEHU HE MU CO3JIaHHOTO MPOTO-
Mupa, B TOM 4yHCIi€ U TOATOTOBKON K M3MEHEHUSIM yCIIOBUI OOMTAHUS Ha MJIaHETe
1 JMKBU/JIAIIUA OCHOBHOM 4acTH J1ojael, He nMeromux 4XX reHoTun Mo3ra.
Nmenno takoBas O6bu1a ncTuHHAS CrucTeMHas 1eNb Yepe3 BMEHEHHBIE JIIOSIM
MO3HAHM U pa3pylIaroliie TEXHOJIOTMH aTOMHOM 3HepreTuku! O6 3TOM BHOJIHE
JIOCTATOYHO TaK OBEPXHOCTHO U KOPOTKO, YUUTHIBAS PAMKH PACCMATPUBAEMOTO
BOIIpOCa.

Bo-BTOpPBIX, HapacTaroass MYHTEHCUBHOCTh €CTECTBEHHOTO U NCKYCCTBEHHO
MHUIIMUPOBAHHOTO paciajia BEIIeCTB Ha aTOMapHOM ypOBHE TpeboBajach JIs



Hesnei 6ojee BICOKOTO MOPsIIKa, CBA3aHHBIX, B TOM YHUCIIE, U C «IOCTPOHKOI»
psana uareppeHTckuX komiiekcoB YK Ceruyans 1+3 (Kurait), mosranHoro
nepeBoaa YK Kanudopuus 2+6 B akTUBHOE YIPABJISIIOIIEE COCTOSTHUE (KOTOPBIE
JOJKHBI ObUTH OBl B 1ajbHEHIIIEM BMEHUTD OT/ICNIbHBIM TPYIIIaM JII0ei TeHOTHII
Mo3ra 462+466) 1 BOILIOIICHUS MHOTUX JAPYTUX (GyHAaMEHTAIBHBIX POrpaMM
craporo CucteMHoro YmpaniieHus. ITO BcE€ TpeOOBAJIO CYIIECTBEHHBIX 3aTparT Mo
o0béMaM MUPOOOPaA3YIOIIUX MEPBUYHBIX MaTepuil 3Hepruid. bosee Toro, co
CTOpPOHBI CTapOi HHTEPBEHTCKOM CUCTEMBI YTIpaBIEHUS ¢ HapacTaroulel
WHTEHCUBHOCTBIO MTPOUCXOIMIN (PU3HUECKUE TTPOILECCHl COOCTBEHHOTO
COBEPILIECHCTBOBAHUSI HABS3AHHOIO 3€MJIE YIIPABJIEHUS BCEM HACUIIbHO
BMEHEHHBIM OBITUEM SHEPIHil, HOMBITKOMN TAIbHEHIIIEr0 KOHCTPYKTUBHOTO
MHTEPBEHTCKOT0 NepeycTpoiictBa Mosra ATMocgepsl U e€ SHEPreTHIeCKIX
pPEmETOK (MMH K€ OJIUH Pa3 HaCUJIbHO MEPEYyCTPOEHHOT0) MYyTEM MPOBEACHUS
anpoOalyy JIEMEHTOB YIIPABJICHUS B OKTaBax BbIlIe 128 (HO TONBKO B
KoHCTpyKuuu K-cTpykTyp) 1 MHOTO€E ipyroe. O ¢akre kpaiiHe OTpULIATEIBHOIO
BJIMSIHUS Ha (PU3HUECKOE )KU3HEHHOE COCTOSIHUE JIFOJIEH OT BCETro MPOUCXOIALIETO,
CBSI3aHHOT'O C HapallliBaHUEM 00BEMOB MOTOKA EPBUYHON MAaTEpPUU SHEPTHA,
uHTepBeHTCKOM Cucreme YnpanieHus Obl1o 0€3pazIndHo, OCKOJIBKY MPOLEcC
COXpPAHEHMs KOJIMYECTBA JIIOJIEH Yepe3 UX Pa3MHOKEHUE, — ITO YIIPABIIAEMbIN €10
IIPOLIECC, KAK B )KUBOTHOBOJCTBE. bosiee TOro, s CynHOCTEN, 3aBE3EHHBIX paHee
Y BMEHEHHBIX B MX aJallTHPOBAHHOM K YCJIOBHUSM Hallell MJIaHEThI (hopMe,
OCYIIECTBJIEHHBIX HUHTEPBEHTCKON CrcTeMOoi, 0oJiee MOBBINICHHAS TIJIOTHOCTh
MAaTE€pUH MATHUTHOM U 3JIEKTPUYECKON SHEPTUM OTPULIATEIBHOTO BIUSHUS HA
IIPOUCTEYEHUE U CONTPOBOXKICHUE X JKM3HEHHBIX IIPOLIECCOB, HE OKA3bIBAJIA.
HMIMeHHO ¢ 3TOro MOMEHTa OOJILIIMHCTBO HAMPABICHU CTPATErMueCKOn
CHCTEMHON MHTEPBEHTCKOM nporpaMmmbl «Pa3Butus 3Heprodouorenesuca
KJIETOK INIOTH» JJI OCHOBHOM MacCChl HaceJIeHHs JII0Aed HavaJl
CBOPAYMBATHCH, KaK 110 KOJIMYECTBEHHOMY BOBJICUCHMIO JIIOJIEH B TAKOBBIE
«AKCIIEpUMEHTAIbHBIC» HAMPABJICHUS, TAK U B IJIaHE JTUKBUAAIMA MHOTUX
HaIpaBJIEHUI BOOOIE BMECTE C «IKCIEPUMEHTAIbHBIM MaTepUAIOM, a JIFOJIU MO
TaKo€ MPOIIJIOE KUZHECOPOBOKACHUE YK€ KaK Obl aJalTUPOBAIUC, T.€. IJI1 HUX
TaKOBbI€ HOBbIE N3MEHEHHUS OBbLIIM MPAKTUYECKU YHUUTOKHUTEIbHBI.
YMo3pUTEnbHOE MPOSBIECHUE 3TOTO (pakTa ObUIO MPOSIBICHO Yepe3 aKTUBHBIIH
CKayeK B MOSBJICHUH OOJIBILIOTO KOJIMYECTBA HE U3JIEUMBAEMBIX 3a00JIEBAHMIA, a B
nanbHeieM B Tom unciie pak, BUUY u npoyee. 310 B 001MX yepTax u 6e3
JeTaqu3aluy CyTH BOITpOcCa.

B Tperbux, npumepHo Ha pyoexe 30-40-X roioB npousioro cToJeTus Hayaics
HEOOBSICHEHHBIM HAYKOM MpOolIecC HapacTaroIe HHTEHCUBHOCTH MTOTOKOB
«COJIHEYHOT'O U3TYyYEHHUS, IOABICHUS PA3JINYHBIX «AaHOMAJIBHBIX COCTOSIHUN U
peakiuii» B kopoHe CoJiHIIa © MHOTO€E Apyroe. B AeiCTBUTENBHOCTH BCE 3TU U 110
HBbIHE Ha0Jt0/1JaeMble aHOMAJIMU B cOCTOSIHUIX COJHIIa OBLIIM MHULIMUPOBAHBI CO
CTOPOHBI UHTEPBEHTCKOM CucteMbl YTpaBiieHus, T.€. ¢ 3emiu. [Ipexae uem
M3BeCTUTh 0 CUCTEMHOM 11€JIM TAKOBOM MHULIMALIMU CO CTOPOHBI HHTEPBEHTCKOI
Cucrembl, HEOOXOAMMO CAENIaTh HEKOTOPbIE OSICHEHUS, O KOTOPBIX Mbl YACTUYHO
ynomuHanu panee (Hactu 1-4 ODY).



To, 9TO M3My4aeT (IOHOCUT JI0 HaIIEeH TUTAHETHI) HAOJII01aeMbIi JTFOABMU
COJIHEUHBIN MpOTyOepaHel] Ha 3eMJI0, TOHUMAETCS U GPUKCUPYETCS MU KaK
«MarHuTHas Oyps», KOTopas JeHCTBUTEIHHO BBI3BIBAETCSI TOTOKOM BBIOPOIIIEHHBIX
Y 4aCTH JIOMIEIINX 10 3eMJu (U3HUYECKUX 3JIEMEHTOB — MaTepuu sHepruid. Ho
KaKuX (B KOHCTPYKTUBHOM CMBICJI€ TIOHUMAaHHUS ), ¢ KAKUMHU (QYHKIMSIMU U KAKUMH
MOCJIEICTBUSIMU JIJ1s1 3€MJIM, YEM 3TO HHUIIMHUPOBAHO (ITPOrpaMMHBIM
BMEIIIATEILCTBOM U3BHE WM MOTPEOHOCTHIO 3EMIIH ), CaM IIPOLIECC SBIIAETCS
CTUXUNHBIM WJIU YIPABISIEMbIM, BE/Ib B IPUPOJI€ HUUETO CIIYYaHOTO HE
CYILLECTBYET, 0OCOOEHHO C OBITHEM SHEPIHii? ITO HE €AUHCTBEHHBIE BOIPOCHI,
KOTOPBIMH CJIEI0BAJIO OBl 337aBaThCS HBIHE, IOCKOJBKY IPOLIECC TAKUX
«BBIOPOCOBY CTAaHOBHUTCS BCE OoJiee M 00JIee HHTCHCUBHBIM, a TOCIECICTBHS OT UX
HapacTaroUIEro NPOSBICHUS HE TOIBKO OLYTHMBI JIOJbMHU, HO U pa3pylIatoNIe
BO3J/ICMCTBYET HA MHOTHE C(Pepbl KUZHECOMPOBOKICHUS HA 3eMIIE.

B noruke Hammx CyXA€HUN BECbMa YMECTHO YKJIAJIbIBAE€TCSI MHEHHUE HALLIET 0
poccuiickoro pusuka A. Jlyunna: «... CTpyKkTypa atoma ONpeaensieT CTPYKTypy
yacTHOro Mupa. [1og 4acTHBIM MHUPOM TOHUMAIOT HEKUI KyCOYEK OECKOHEUHOM
BceneHHol, KOTOPBI B CBOEM pa3BUTUH, 000COOUBIIIKCH, CO3/1aJI CBOM MHUP TEJI,
BEI[ECTB, CyOCTaHIINA, OTIMYAIOIIUXCS OT IPYTUX YaCTHBIX MUPOB Beenennoit. U
€ro CTPYKTYpPY OIpeesisieT O/IHA U3 HauyalbHbIX (PyHIaMEHTaIbHBIX CTPYKTYP —
310 aToM. [loaToMy, Kak 4Yes10Be4eCcTBO MONMET CTPYKTYPY aTOMA, TAKOE OHO H
BBICTPOMT JJIsl ce0s1 HAa 3TOM (pyHIaMeHTe COOpPYKeHue, U HACKOJIbKO 3Ta
CTPYKTYypa OJM3Ka K peaibHOM, HACTOJIBKO XOPOIIIO OHAa OY/JIeT BIUCHIBATHCS B
apXUTEKTYpy MOHATOrOo Mupa. .... ».

[Tockomnbky 3emiis siBasieT co0oro KimactepHyto cucteMy OTKpPBITOTO THUIIA 110
YIPaBJIECHUIO BCEMU CJIOKHEUIIUMU aclieKTaMu OBITHS SHEPTUM, 3HAYUT,
COBOKYITHOCTb OIpPEACIEHHBIX BHYTPEHHUX U BHEUTHUX YIPABISIOMINX U
oOecrieuynBaIMX (HaKTOPOB BIIOJIHE TaPAHTHPOBAHHO JODKHA 00ECIIEYHBATh
rapMOHUIO OBITHS BCETO HEOOXOAMMOTO CIIEKTpa SHEPTHUl I JAHHOTO dTara
COOBITHITHOTO XpOHOIIpoIiecca €€ UBIIIM3AIMOHHOTO pa3BuTHs. boiee Toro, cama
3emutst BceM CBOMM I1esieBbIM «COTBOPEHUEMY CO3/IaHa C TAKUM «HA0OpOM» U
YPOBHEM KOMIUIEKCHOM camMo10cTaTOuHOCTH (3armacoM KOHCTPYKTUBHBIX,
(bU3MYEeCKUX BO3MOKHOCTEH U aBTOHOMHBIX T€HEPUPYIOIIHUX CITIOCOOHOCTEH) 10
(bopMHUPOBaHUIO COOCTBEHHBIX MOMYIIEHHBIX € pa3HOOOPa3HBIX MOTPEOHBIX
KOHCTPYKIIMH SHEPTHUM B UX UHEPIIMOHHOM U HEMHEPIIUOHHOM COCTOSIHUSIX Ha BCE
ATarbl cBoero [{MBUIN3aIIMOHHOTO pa3BUTHS (BOCEMb ITAIOB), IPU KOTOPOM Kak
OBl MPAKTUYECKU HE TPEOYETCs BHEITHUX MPUTOKOB «UYXKOM» MEPBUYHOMN
MupooOpasyroieit Matepuu dHepruii! Ha nepBbiii SMOIIMOHATIBHBIN B3IJISI
BBIXOJIMT TaK, 4YTO 3eMJIs JOJDKHA KaK Obl 3allMIIATBCS OT U3BHE, U30JIUPYS ceOst
OT TAKOBOT'O BHEITHEr0 MPOHUKHOBEHUS «UYKHX» MEPBUUYHBIX MaTEPU SHEPTHUH,
HO OHa ke ecTh KilacTepHasi cucteMa OTKpPBITOTO THIIA U, 110 CYTH, HE AOJIKHA
MOJTHOCTBIO MPEMSITCTBOBATH 3TOMY, COOTBETCTBYSI CHCTEMHOM JIOTUKE YJIOKEHUS
MPOIIECCOB yrpaBiieHus rapmMoHueii? Kak ke ObITh ¢ JJOTUKOW TaKOU
1esecoodpa3HoCcTu?

Kakasi-To mosiHas pa3peryiupoBaHHas HECTHIKOBKA MPOTUBOPEUMBHIX (PaKTOPOB,
HO BE/Ib TaK K€ B MPUPOTHOM €CTECTBE HE JOIKHO ObITh. MOXKET «(HyHIaMEHT



HAIlIEr0 COOPYKEHUS» YPOBHEM MUPOIIOHUMAHUS HE TaK OJIM30K K pEaIbHOCTH,
Kak TpeOoBajIoCh Obl €My BIIUCATHCS B ApXUTEKTYPY OCO3HAHHON UCTHHBI O
«CotBOpéHHOM Mupe»?

Ho, He Tak y» BCE€ TparuyHoO C COCTOSIHUEM HAIlIEr0 MUPOIIOHUMAaHUs, MOCKOJIbKY
Ha cell ICHb MCTHHA MO3HAHMS Y Ke BbIILIA 32 HEKOTOPbIE NMpeAe/ibl ObIBIIUX
3aKOCTEHEeBIIMX JOTM PEJATHBUCTCKOM (PM3UKH «HbIHENIHEr0 MPOULIOro», a
HOBBIM KOHCTPYKTHBHBIN apXHUT MOJIEJIBHOTO MPEICTABICHUS aTOMAPHBIX
CTPYKTYp OoJjiee HE ONUpPaeTCs Ha MPOLUIYIO «IJIAHETAPHYIO» KOHCTPYKIIHIO, a
TAKXKE€ Ha «HEAEITUMOCTb JJIEKTPOHA». bosiee TOro, HOBBIM HBIHEIIHUM JTall
MaTEePUATUCTUYECKOTO HJIeaIn3Ma MO3BOJSET 0CO3HABATH (PU3NUYECKUE TPOIIECCHI
OBITHSI PHEPTUN HE TOJBKO, KaK HEKOE CIy4aiiHOe 0e3 Kakoro-iaubo mporecca
YIPABJICHUS «HEOAYIIEBIEHHOE COCTOSTHUE IUBUIIM3ALIMOHHOTO Pa3BUTHSI
KaKoro-jan0o BeIIecTBa, CyOCTaHIIMNA U BCETO MPOYETro, U MPUUYEM TOIBKO HaAMU KaK
ObI ocsi3aeMoro (mo-JIeHnHCKH — MaTepun), a JaJIeKo HA00OPOT, UCKITIOYAs KaKKe-
160 1eOpr 3aKOCTEHEIBIX PEIUTUO3HBIX JIOTM, OKKYJIbTHO-MarnuecKux,
JIEMOHUYECKUX, 00pa3HO-230TEPUUECKUX U PABHO UM IIPEKHUX HAYUHBIX
0a3UCHBIX MPEACTABICHUN O MUPE B OTJEIBHBIX JIEMEHTaX MUPOTIOHUMAHUS.
OnsaTh MBI Kak Obl KOCHYJIUCh MHOTOBEKOBBIX CIIOPOB U COCTSI3aTEIHHOTO
OapbepHOT0 MPOTUBOPEUHUSI CYIIEH 3HAYMMOCTH MEXy «Penurueit u 3nanuem»?
OxkcTuck, coBepuieHHO He Tak! CyTh HEKOTOPOM YaCTH TAKOBOM TOHKOCTH UCTUHBI
B CIICYIOILEM.

Ha Connue u Ha 3emiie CyIIeCTBYIOT ONIPEACIEHHBIE PA3INUNs, KaK 10
KOHCTPYKTUBHOMY, TaK U MO (PyHKIIMOHATEHOMY (hOPMUPOBAHUIO SHEPT U
0a30BbIX OKTaB B UX UHEPIIMOHHOM M HEMHEPIIMOHHOM COCTOSIHUSIX, & ATO
Ype3BbIUAHO BaXXKHO. DYHKITMOHATBHBIE PAa3IUYUsl B KOMIUJIEKCHOM OBITHE
dbopmupyronmxcs 6a30BbIX SHEPTUI BeChbMa CYIIECTBEHHBI, OT HUX 3aBUCHUT BCS
MoCJIeyoIIas 1esieBasi CyTb OPMUPOBAHUS TSI KAKOTO-TO KOHKPETHOTO
MPOrpPaMMHOTO OBITHSI SHEPTUI BOOOIIE HA KaXKIOW MJIAHETE OTIEIBHHO.
DyHKIIMOHAIbHBIE 0COOEHHOCTH 0a30BbIX YHEPTUil HOPMUPYIOTCS YEPE3
KOHCTPYKTUBHOE 0COOEHHOE 00YCTPOICTBO SHEPreTUUECKUX PELIETOK (pa3IuyHbIe
¢dopmbl, Ha ogo6ue [1IaTOHOBBIX TeJI M M3 HUX CJIOKHbIE COOOPHBIE MO/IeJIH),
a 9TO B CBOIO OYepe/lb MPUHITUITHATBHO BIUSAET HA BECh KOMILIEKC ObITHSI SHEPTHUH,
WX BapUaHTHI U LEJU BCEX MOCIEAYIONIUX KAKUX-TO BaXKHBIX JJIS TIJIAHETHI
PUMEHEHUH U PeoOpa3oBaHul, KOTOPhIE COOOPHO MO3BOJIAIOT 0OPa30BbIBAThH
(MOCTPOUTH) U CaMU Pa3IMYHbIE IIJIAHETHI, B TOM uncie 3eminto 1 CosHIy U3
Ka3aJ10Ch Obl, BCE TEX )K€ YHUBEPCAIbHBIX NMEePBOMATEPUIl MATHUTHON U
3JIeKTpuYecKoil sHepruii. Bce pyHKInnu 0a30BbIX YaCTOT KaXKIOM TIJIAHETHI
bopMHpYIOTCA HE CITy4YalHO, a MPOTPAMMHO 3aKJIaJIbIBAIOTCS NMPU (HOPMHUPOBAHUU
IJIaHETHI U COOOPHO MPEACTABISIIOT cO00M Hekyto Cuctemy YmnpaieHus ObITHEM
BCEX COCTOSIHUM YHEPIUM 3TOM IUIAHETHI, Kak MO3r, €CiM XOTUTE, Kak HEKui Jlyx
u ipoyee. CaMo ObITHE IHEPTUH BOTUIOIIACTCS C KAKHMH-TO BIIO)KCHHBIMU
HEISIMU, UCXOASIIMME U3 (DYHKIIMOHATHLHOTO TIPETHAa3HAYCHUS CAMOU TIJIAaHETHI,
oOpeTeHus €10 3aIaHHOTO YPOBHSI COBEPIIICHCTBA M TAPMOHUU B TIPOIIECCE OBITUS
DHEPIUid, OCYLIECTBISEMOT0 Yepe3 IMBUIN3ALMOHHOE pa3BuTHeE U T.1. Ho 310
MOKA CJIUIIKOM HOBEPXHOCTHO, HO BIIOJIHE JOCTATOYHO ISl TEKYIIUX



TEMaTUYECKUX PAMOK HCClleIoBaHusA. HeKOoTopble aHHOTALIMOHHBIE MTOSICHEHUS K
ATOMY.

CoriacHO paMOK paccMaTpUBaeMbIX MPOOJIEM OTHOCUTENLHO pa3pyliaroniei
OMAaCHOCTH OT BMEHEHHOM TEXHOJIOTUH ATOMHOW HEPTETUKH, Mbl OTPAaHUYUMCS
CYKJICHUSIMUA TOJIBKO OTHOCUTEIBHO NIEPBUYHBIX MUKPOYACTULl MATEPUH SHEPTUIN
U PA3IMYAIONIUXCS M0 CYTH MOCIEIYIONINX (OPMUPOBAHUHN U3 HUX YaCTU
busnueckux koHcTpykui (Ha ConHile 1 Ha 3emiie), a8 UMEHHO HOHU3UPYIOIIUX
U3ITydeHuit o, B+/- u y. Bech ocTanbHOM (OCHOBHOI) aCTIEKT UCCIIEIOBAHUS
3aTPOHYTHIX BOIIPOCOB, CBSI3aHHBIX C OBITHEM MUPOOOPA3YIOIIUX MUKPOYACTHIL U
dbopMupOBaHUS MOCIEAYIONIUX MaTEPHil SHEPTUil TpeOyeT OTAEIbHOTO
(byHIaMEHTaIbHOTO PaCCMOTPEHUS B paMKax 00Jiee HIMPOKOTO U TITyOMHHOTO
Macmtadba — Urto ecth cyTh «CoTBOpeHue Mupay.

[Tocne cBepieHUsT HHTEPBEHTCKOTO BTOPXKEHUS HA 3€MJTIO, KaK CIIeHU(UIHYIO
Mopnenps «CotBopéHHOr0 Mupa» npu Bcex E€ cOCTOSHUAX U poneccax Toro
JTaBHETO MCIOJIHEHUS BIIOJIHE KOHKPETHBIX €i HaJeNnE€HHbIX (QyHKIUH, DOpoBCKas
Cucrema NpuCTyNWIa U 32 HECKOJIBKO ThICSYEJIETUI NIEPEYCTPONIIA UCTUHHBIE
«YcnoBus O6utanus» U «Y CIOBUS OKpYXKaIOLIEH yIpaBiisieMoil cpeib» Ha UHbIE,
HO TOJIBKO TI0JT YCJIOBHSL CBOETO LIEJIEBOTO CYIIECTBOBAHUS, IOJHOCTHIO
«aHEeCTe3Upys» BCE MpEeAbIAYyLINe (MCTUHHBIE) COCTOSIHUSI MAaTEPUH SHEPTUi
MOBEPXHOCTHBIX CJIOEB (HBIHE 3TO MPUMEPHO MaKCUMyM 10 riryounsl 6000
METpPOB), PyHKIMH cIIOEB ATMOC(hEpHI, aTanTUpys BCE yKa3aHHOE M0]] CBOU
OCOOCHHOCTH YIIPABIICHHS U IIpouee. DTO ObUIO CBEPILIEHO B OCHOBHOM CBOECH
YacTU MyTEM BMEHEHHS CBOMX 0A30BBIX YaCTOT SHEPIruil (OKTaB) U TaKkKe
WU3MEHECHHS 9aCTH KOHCTPYKITUHM SHEPTETHICCKUX PEeIIETOK (101eKadApaibHO-
HUKOCAYIPATBHYI0 IOMEHSJIM Ha KyOMYeCKYI0), UTO B KOPHE U3MEHUJIO BECh
npoliecc ObITHS SHEPTUl U UX (YHKIIMOHAIBHBIE COCTOSIHUS. DTO B OCHOBHOM U
WU3MEHWIO MHOTHE KOHCTPYKTUBHBIE COCTOSIHAS UCTUHHO «COTBOpEHHOrO Mupay
3eMIIH.

B urore nomyuunics Hekuil cMMOMO3, B CYyTH KOTOPOT'O 32 OCHOBY Oblila B3sITa
JENCTBUTENbHAS «MaTepHUalIbHasi KOMIUIEKCHAS TUIOTh» 3eMJn (HO TOJIBKO
IPUIIOBEPXHOCTHOI'O KacaHus, IOCKOJIbKY OCHOBHAs YacTh €€ Oblia 3allluileHa He
IIPOHUIIAEMBIM CJIOEM, & UCTUHHBIE Y IPaBIIsAromKe KoMIUIEKChI 3alUIEHbI OT
WHTEPBEHTCKOTO BO3JICUCTBUS), B TOM YHCIIEC U CO BCEH O0YCTpOEHHOM 6a30ii
MUHEPAJIbHBIX TBOPEHUH (BEILIECTB, CYOCTAHIIUHN U TIpoUee) paHee
c(OpMHPOBAHHOTO MTPUPOJHOTO ECTECTBA, COMTPOBOKIABIINX paHee HEOOXOAUMbIE
KU3HEHHbIE yciioBusa. Ho Bc€, 4To Ob110 CBsI3aHO ¢ (POPMUPOBAHUEM BMEHEHHBIX
WHTEPBEHTCKUX YCIOBUMI XU3HU U YIIPABJICHHUE €10 BO BCEM pazHOOOpa3uu eé
HOBBIX cep ObITHA. BbII0 BCE MepeycTpoeHo moj| CBOM MPOrpaMMHBIE
NOTPEOHOCTH ¥ COOCTBEHHOE OPUEHTUPOBAHKE 11€JIel TaK Ha3bIBAEMOTO
«UMBWIM3ALMOHHOTO Pa3BUTUS», ITHOPHUPYS paHee MPOrpaMMOM BIOKEHHOE
uctuHHoe PasMeHHoe e€ HampaBieHue. ITo BCE BMEHEHHOE, KaK ObI HOBOE
COCTOSIHME YIPaBJICHUS, U3MEHEHBI TI0]1 Ce0sl YCIIOBUS KU3HU BHOBb
c(hOpPMHPOBABIIIUXCS AIEMEHTOB Onocdepsl U mpouee, MoTpedoBaIn
IPUHLUIINATBHO HHOTO COCTOSIHUSL PHEPTeTUYECKOTO U HH(DOPMALIMOHHOTO
COTIPOBOXK/ICHHS OBITHS, KOTOpHIE Ha 3eMJjIe B TAKOBOM HEOOXO MO



KOHCTPYKTHUBHOU (hopme oTCyTcTBOBaM! BOT MMEHHO 1O 3TO¥ BaXKHOU MTPUYHHE
uHTEepBeHTCKass CucTemMa U MPUMEHMIIA CBOU «IIPUBE3EHHBIE» OIPAHUYCHHBIC
BO3MOKHOCTH, UMeBIIHNECH Ha ocTaBuieiicsi oqHoi JIyne, CosiHue u ¢
NPUBJICYECHHEM IIPUBE3EHHBIX K€ €10 CIIyTHUKOBY IJIAHET, UCTIOJIb3YSl JJIS
ATOTO T'€HEPUPYIOIIKE U MTPeoOpa3yIolue UX BO3MOKHOCTH TOCTPOSHUS
KOHCTPYKIIUU 3HEpruil B Takoi hopme, koTopasi TpedoBaiach s 00ecreueHus
MMM BMEHEHHBIX YCIIOBUH KU3HH U UX yIIpaBiisieMoro conpoBoxaeHus! Ho onu He
o0aiany TaKMMH 3aracaMy SYHEPTHH, TOUHEE TAKUM KOJIMYECTBOM MEPBUYHOMN
MUPOOOpa3yrolel MaTepun, Kak HOCUTEIIA SHEPTUH MarHUTHOU U SJIEKTPUUECKOM
10 HEOOXOTUMBIM JJISl STUX COCTOSIHUMN 06a30BbIM OkTaBaM. [loaToMy oHU
HACUJIBCTBEHHO 3aMMCTBOBAJIA y 3€MJIM YacTh 3HEPIHH 0a30BbIX OKTaB, OPraHU3ys
MCKYCCTBEHHO HaBSI3aHHBIN Mpoliecc nepeOpocku 3Hepruii ¢ 3emiu B 49 u 53
OKTaBax I TOTO, YTOOBI U3 HU3 KOHCTPYKTUBHO «IIE€peJieaB MO CBOU yCIOBHS»,
00paTHO YacTh NepedpPOCUTH Ha 3EMITIO JUIS LIeJIel CBOEr0 HMHTEPBEHTCKOIO OBITHS.
Uro naér u nenaet CosHIlE B CTPYKTypax UHTEPBEHTCKOM CHcTeMbl YIpaBiIeHUs?
Ecnu oueHb KOpOTKO, TO O7iHA U3 OCHOBHBIX (pyHKIMH COHIIA 3aKII0YaeTCs B
(GbopMHPOBAaHUN MarHUTHBIX UMITYJIBCOB 110 KoMaH/ e [ maBHoM CrucTtembl
VYrpasnenus: (MHTEPBEHTCKOM, pa3MelIEHHON Ha 3emie) Uit 00eCTIeUeHH S
3aIlyCKa pa3JINYHbIX IPOrpaMM UHTEPBEHTCKON CHUCTEMBI, KaKk B €€ HOBOM
IPEIOCTaBIEHHOM (popMarte, IPUHLIUIINATIBHO U3MEHSIOINM CYTh
«UMBWJIN3AUMOHHOTO PA3BUTHUD), TAK U MOCIE KaXKI0W KOPPEKIIMU B HHTEPECAX
onpenenéHHbIx n3MeHeHnii Bexropa Llenu siBnenuid, 1eiCTBUI U COOBITHI Ha
Pa3JIMYHBIX dTanax ero BOIUIOmEHUs. COHIE MMOTHOCTBIO «KHUBETY, T.€.
obOecrnieunBaeT CBOM (PYHKIIMOHAIIBHBIC MPOIECCHI «3a CUET 3eMIIn», T.€. 3a CUET
YacTH 3Hepruil Hauen muaHeTsl. Cam npouecc (GOpMUPOBAHUS MATHUTHBIX
uMIysbcoB Ha Kommiiekcax u O0bekTax nHTEpBEHTCKONM CHCTEMBbI
OCYILECTBIISIETCSA ITOCPEACTBOM BO3AEHCTBUS MUKPOUYACTHL] MATEPUU DHEPTHH,
npuxosmux ¢ CoJHIa.

TpancasionHas nepegaya (10CTaBKa) TAKOBBIX OTIMYAIOIIUXCSA OT 3eMIIU
nepeieIaHHbIX COOOPHBIX KOHCTPYKUMN U3 MUKPOUYACTHI], KaK U3 MaTepuun
MAarHUTHOU U 3JIEKTPUYECKOU YHEPTUHU, & TAKXKE IIPOU3BOJHBIX KOHCTPYKTHUBHBIX
dbopm U3 HUX B HEOOXOUMBIX TIpe/iesiaXx OKTaB, Obljla OpraHu30BaHa MyTeM
dbopmupoBanus «[ paBUTAIIMOHHBIX TPYOOK CBSI3W» (KOHCTPYKTUBHO
O0OYCTPOEHHBIX OMSTh K€ C MOMOIIbIO CIIEHU(PUUHBIX OKTaB SHEPreTHUYECKUX
pPEMETOK), HO MPHU YIPABJICHUH 3TUM CIOKHBIM MPOLECCOM CO CTOPOHBI
MHTEpPBEHTCKOU CucTeMsbl yke ¢ 3emiid. Eciii 04eHb MOBEPXHOCTHO, TO 3TO BCE
BBITJISIZIENIO KIMEHHO TaK. B yCIOBUAX TaKOro CIOKHEUIIETO CIOKUBIIETOCS
CUMOMO03a COCTOSIHUN U (YHKLIMIA MHOXECTBA PA3IMYHbBIX 0a30BbIX U
ITPOU3BO/IHBIX YHEPTUM HA 3eMIIe, [1a €IIE U UX PA3TUYEHHOTO KOHCTPYKTUBHOTO
00yCTpoMCTBa, — BCE BMECTE UCKIIIOYAIIO TpadapeTHbIN eIUHbIN TOIX0/T B
BOMPOCax U MPOIECcCax, CBI3aHHBIX C POPMUPOBAHUEM MOHUZHPYIOIIUX
u3nyyeHuit a, B+/- u vy, ucxoasumux ¢ Connua u JIyHbl, 1 COOCTBEHHO
dbopmupytronmxcs «poaHbx» Ha 3emiie! BoT Ta uztomuHka riry0odaiiieid TaiHbl
HE UCTUHHOW, a BMEHEHHOW MTPUPOIbI (MCKYCCTBEHHOTO «ECTECTBAY), KOTOpast
COKPBITO, HO JAOMOJIHUTEJIBHO U BEChbMa CYILIECTBEHHO YCHIINBAET O€3yCIOBHYIO



OMMACHOCTh BMEHEHHBIX TEXHOJIOIMI aTOMHOM YHEPreTUKH, KaK OCIECTBUE OT
IPOLIIOTO BMEIIATEIbCTBA B TAPMOHUIO OBITUS YHEPT U !

Crnenyet 0co00 OTMETHUTb, YTO BaXKHEUILIUM YCIOBHEM CYILIECTBOBAHUS TAKOTO
UCKYCCTBEHHO BMEHEHHOTO CJIO)KHOTO CUMOM03a U3 S3HEPTU U MUPOOOpa3yroIINUX
MUKPOYaCTHIL] Pa3HOIO0 KOHCTPYKTUBHOI'O YCTPOEHUS, — SIBISICTCS yIepKaHUE
cTporo OajaHca B HAIMYUU TeX U Apyrux(nmpuxoadmux ¢ ConHua u
(dopMupyeMbIX Ha 3eMJI€), KaK BbIHYKJIEHHOE UCKYCCTBEHHO OPraHU30BaHHOE
cocTosiHue ObITHA SHEpruil. bonee Toro, yaepxanue ykasaHHOTO OalaHCca MEXKIY
HUMU BO3MOKHO TOJIBKO IIPU HAIMYUU CTPOTroi 0OpaTHOM CBS3H, PErYIUPYIOLIEH
J03UPOBaHUE B 00BEMAX U KOJIMYECTBEHHOM COCTaBE TeX U IPYTHUX, T.C.
00pa3yIoNUics HeJOCTATOK OJHOM YaCTH JOJIKEH KOMIICHCUPOBATHCS
MOMOJIHEHUEM €€ UITM YMEHBIIIEHUEM BTOPOU YacTH U HA00OPOT. ITO OUEHD
BAJKHBIM MOMEHT, KOTOPBI aBTOMOTOPHO U MPUBOJUT K COCTOSTHUSAM CKPBITOM
OIIACHOCTY IIPUMEHEHUS Pa3pYLIUTEIBHON TEXHOJIIOTHI aTOMHOM 3HEPIETUKH,
HBIHE AKTUBHO Pa3pyLIAIOLIMI TAKOBOM paHEE YIIOKUBIIUICS yIPABISIEMBINA
OanaHC (MHTEPBEHTCKHE KOMILJIEKCHI HbIHE HE (DYHKLIMOHUPYIOT, a 3HAYUT,
HUKaKH€ UMITYJIbChl SHEPTUN UMH HE MOTPEOIIAIOTCS, CO3aeTCs HAKOIUIICHHUE
W3JIMIICK).

Ho npruém xe B JaHHOM citydae JBHKeHue MuKkpodacTull ¢ CoJHIA ¥ OITACHOCTh
IIOCJIEICTBUA aTOMHOM 3HEPIE€TUKHU, KaK BO3MOXKHO COBMECTUTD «HE
COBMENIAEMOE», HE UICKYCCTBEHHOE JIW MPUTATHUBAHUE YKA3aHHOTO JPYT K APYTY,
KaK IIPOLIECCOB COBEPILICHHO Pa3HbIX chep PU3NIEeCKOro NpoucTeYeHusl, He
SBJISIETCA JIX 3TO HEKOM anodatrudHon gadpukanueil paay nomyiam3mMa Ha 3ToM?
OTHI0/1b, HE TIOIMYJIU3M U HE UCKYCCTBEHHOE IPUTSITUBaHUE!

Kak Obl «BOJIbHO» HU JIETAIM MUKPOUYACTULBI (POTOHBI, KAK HOCUTENIN MaTEPUU
AIEKTPUYECKON SHEPTUH; MATHUTHBIE YaCTULIBI OTJEIBHO UM COOpaHHBIE B
IPOTOH; AJpa aTOMOB, COOpaHHbIE U3 MArHUTHBIX YaCTHUIl), OHU Ha CBOEM IYTH
OyAyT CTaJIKUBAaThCsI B IPOCTPAHCTBE C KAKUMH-TO JABIKYIIUMHUCS [TOT0OHBIMU
YacTULIAMH, B pe3yJIbTaTe Yero OyayT BOZHUKATh MPOLIECCHI C ONPECIEHHBIMU
HaBeAEHHBIMU MOCIEICTBUAMHU (BTOPUYHBIE (PU3NYECKUE MPOLIECCHI). A TAKOBBIX
BapUAHTOB NOCJIEACTBUI HE TaK y>K U MHOI'O:

-cO00Op MarHUTHBIX YACTHI] B KAKYIO-TO KOHCTPYKITUIO (SIpO aToMa, MPOTOH);
-co00p MaTepuy MarHUTHBIX YaCTHI] U MAaTEPUU AIEKTPUUECKUX YACTUIL B EAUHYIO
KOHCTPYKIUIO — 3JIEKTPOH;

-[PUTATMBAHUE MATHUTHBIX YaCTHUI K (DOTOHAM WJIM TPOTOHAM, GOPMUPYS KaKoe-
TO HOBOE 00pa3oBaHe (PU3NUYECKOIrO TeNa.

Ho moryT nu 6bI1Th 00pa30BaHus B KAKOW-TO CIIy4ailHOM MHOW MPOU3BOJILHOM
dbopme kpoMe yKa3aHHBIX BapuaHTOB? Eciu Obl TakoBO€ OBLIIO BO3MOKHO, TO
Tabnuia MeneneeBa Obl1a Obl HE YMECTHA 110 CaMOU €€ OPraHU30BaHHOM
TaOJIMYHON CYTH, KaK HEeKasl BIIOJIHE onpesesi€éHHas cuctema. B atom-To u
NPOSIBJIAETCH BCSA HEUMOBEPHAasI CJI0KHOCTH NPUPOAHOIO eCTeCTBA Yepe3
cBo10 npocToTy! YTo XK€ 3acTaBiIsieT MUKPOYACTUIBI 00Pa30BbIBATh IPU CBOEM
JBUKEHUH HE CIIy4allHOCTH (DOpM, a BIIOJIHE peabHble KOHCTPYKTUBHBIC
KOHKPETHOCTH, T.€. XHMHUYECKHUE IJIEMEHTBHI, IPEICTABICHHbIE KOHKPETHOM
KoHcTpykuuei — ero BenmuecTtBoM ATOMOM?



Orta TaliHa CBA3aHa C YCTAHOBJIEHUEM YHEPreTUUECKUX PEIIETOK U HE
MPOU3BOJIBHOM, a BIIOJIHE KOHKPETHOU (POPMBL. DTH pEIIETKU, KaK HEKUE
NEPBUYHBIC IPOCTPAHCTBEHHBIE TEOMETPUUECKUE (PUTYPBI, KOTOPBIE BHIPAXKAIOT
HEKYIO MEPBUYHYIO OCHOBY, C TIOMOIIBIO KOTOPBIX MOTYT 00pa30BBIBaTLCS OoJiee
CJIOXHOUM OopMbI KOHCTpYKIIMH. U Bce MeXITaHETHBIE MPOCTPAHCTBA HE
ABJISIIOTCSI HHKAKUM KOCMHUYECKUM OJHOPOIHBIM BAKYYMOM, 3TO CYILasl YyIllb, HE
UMeroIast Huuero oouero ¢ uctuHoi «CorBopEHHOrO Mupay, OHO TakkKe
00yCTPOCHO KOHCTPYKITUSIMH U3 SHEPTETUUECKUX PEIIETOK PA3TNYHBIX OKTAB
SHEPTrHil U ABISAET COOOI0 HEKYIO (PYHKIIMIO peryIupoBaHus (yIpaBIIEHuUs) 1O
«cB00OAE» ABMKEHUSI MUPOOOpa3yronieil MaTepun dHepruii! MexniaHeTHoe
IIPOCTPAHCTBE BO BCEM CBOEM MACIITA0HOM BETMYHH HE OJTHOPOJIHO, a 00Ja1aeT
CBOMMH KOHCTPYKTHBHBIMH OCOOCHHOCTSIMHA M COOTBETCTBYIOIIIMMH HAJCIEHHBIMU
UM JIOKQTBHBIMU (DYHKITUSIMU B KKIOHM TajJakTUKE. becropsika y mpupo st
Bcenennou HeT, €CTh CTPOroe KOHCTPYKTUBHOE YIIOPSIIOYEHHUE U YIIPABIIAEMOE
(GyHKIMOHUPOBAHUE HA MUKPO U MaKpOYpPOBHE CBOETO YCTPOEHUs!

OTH CII0KHBIE WIH NPOCThIE KOHCTPYKIIMU YHEPTETUUECKUX PEIIETOK U
COCPEZIOTOYIIIN B ce0€ XpaHEHHUE B YCTOMUYUBOM COCTOSIHUM BaXKHEHIIIEH
CHOCOOHOCTH MAaTE€pPUH — UCTIOIHATH paboTy, T.€. 00Ja1aTh SHEPTUeH,
o0ecrnieunBaroIIel BO3MOKHOCTBIO COBEPIIATh KAKOE-THU00 IBHKEHHUE B CEil
MOMEHT WJIH B KAKOH-TO UHONH MOMEHT B Oy/yIlleM U3MEHEHHOM COCTOSTHUU
(u3nUecKoro tena, Ho 00J1aJaTh TAKOBOM BO3ZMOXHOCTBIO JOJIKHBI U 00S13aTE€IILHO
00J1a1a10T.

B 3TOM U 3ak/104aercsi CyTh TApMOHMHU ObITHSI SJHEPIrUil BO BCeM IMANAa30He
(ua 3emure ot 8-12 10 512 okTaB) OT MUKPOYACTHI], KAK IEPBUYHON MaTepun
MAarHATHOW U DJIEKTPUYECKON IJHEPTUH, 10 CJIOKHBIX KOHCTPYKUUH UMH
MOCTPOCHHBIX, VISl BOILIOLIEHHUS B TEKYLEM TAKTe COOBITUHHOIO BpEeMEHHU
WIK OyaylieM KaKUX-TO UM Ha/IeJIEHHbIX QYHKIMH B KOMILIEKCe ObITHA BCeX
3Heprui. M 3ra rapMOoHUs MUPONIOCTPOECHUS MOJIHOCTBIO YIIPABJIsiEMa, HO B
OTIpeICIEHHON CTENEeHU U «0e33aluTHAY) OT BO3JEHCTBUS UyKEPOTHBIX
MEPBUYHBIX MATEPUN SHEPIUH, €CIIU YIIPABISIEMOCTh TAKOBBIMU ITPOIIECCAM
KaKUM-TO 00pa3oM HapyIIaeTcs.

[TocTosSIHHO HapacTarIINi NOTOK KOJTUYECTBEHHOTO YBEIUUYCHUS
BBICBOOOKIAIOIIEHCS HEYTPABIISIEMON U YK€ MOYTH HE MPUMEHIEMON MaTepuu
MarHUTHOM 3HEpTrHH (y-U3JIydeHHe), 00pa3yromuiics OT BMEHEHHON TEXHOJIOTUN
ATOMHOM DHEPTETUKU U COOTBETCTBYIOIIMX HEOCO3HAHHBIX AaBTOPAMU IOCIIEACTBHM
OT €€ NMIPUMEHEHHUS, IPUBOJIUT K CYILIECTBEHHOMY U KpailHEe HEOMYCTUMOMY
HapYILIEHUIO paHee YCTAHOBIEHHOTO BPEMEHHOTO OallaHCca MEXKIY Y-U3JIyYeHUEM
3eMHOro nu CoJTHEYHOT0 MPOUCXOKIACHUA. ITO, B CBOIO OUEPE/Ib, BICUYET K
BBIHYKJIECHHON TPUOCTAaHOBKE (CO CTOPOHBI BOCCO3AaIOMIEHCsI ICTUHHONW CUCTEMBI
VYrpasnenus) mporiecca orpaHUYCHHS 110 MPOHUKHOBEHUIO MUPOOOPa3YIOIINX
MUKpoUacTull y-u3nydenus ¢ ConaHla, MPakKTUYECKU IMOYTH yKE Majlo
ucTpeOoBaHHBIX HBhIHE Ha 3emiie ObBIIMME Komruiekcamu 1 OObeKTaMu MPOIILIION
MHTEPBEHTCKOU CUCTEMBI.

Takoi "HUITMUPOBAHHBIN MPOIIECC HAPANTUBAHUS 00BEMOB MATEPUN MAarHUTHOMN
SHEPIruM U3-3a NIPUMEHEHHOW TEXHOJIOTHH ATOMHOM 3HEPTETUKU CYIIIECTBEHHBIM



00pa30oM YCIIOXKHSIET MTPOUCXOSIINE MPOLIECCHl N3MEHEHU TT0 BOCCO3AaHUIO
VMCTUHHBIX YCIIOBUH KU3HU Ha 3eMIIE, a TAKKE KpalHe pa3pylIarolle IEUCTBYET Ha
BOCCO3/JaHUE UCTUHHOM cepbl YTIpaBisieMoil OKpYKaroIIei Cpe/ibl U TEM CaMbIM
OTpaHUYMBAET BO3MOXKHOCTHU TJIACTUYHOTO Mepexo/ia ObITUSI SHEPTUN B UX
BOCCO3/1aBAEMOE UCTUHHOE COCTOSIHUE. IMO CYUieCmEEeHHbIM U NPAMBIM 00pPA30M
CKAa3bl6aemcs C60uUMU HeOOPAmMuUMbIMU NOCIE0CHEUAMU HA 603MONCHOCIU
UHmMezpauuu HolHeWHuUX aiooeil 8 Oyoyutee! I10 yxe HE MyKeCTBeHHas: 00prOa
10 HCKYCCTBEHHOMY «CO3JaHUI0 OOJIE3HEI» U TepondecKoil 00pb0e 1Mo ux
JICYEHHIO, HO 32 OYEHb OOJIBIINE IEHBIM, IOCKOJIBKY 3TO YK€ JJIaHb U3
Pa3pyLIMTEILHOTO MPOILIOTO, U YTO 0000 BaKHO, 00J1ee TOHKO CIIPSATAHHOM
KAaTeropuu ONnacHoCTH!

B 4yerBepTbIX. MUKpPOYACTHUIIBI MATEPUU MATHUTHOW DHEPIUH, UCITOIb3YSl CBOU
MPUPOTHBIC CBOMCTBAKIIPUTATHBATE U ATHM MPEOOPa30BBIBATH MUPY, HE TOIBKO
CHOCOOCTBYIOT M COITPOBOXKIAIOT (POPMHUPOBAHHE KAKUX-TMOO HEM3BECTHBIX U
HE)KEJIaTEeJIbHBIX BELIECTB JIJIs1 3€MJIM, HO U CIIOCOOCTBYET OOPSHKEHHUIO HEKOU
COBEPILIEHHO HEM3BECTHOU «OJIArONPHUATHONY Cpejbl B 00pa30BaHUU PA3TMUHBIX
«UYKJIBIX)» HaIleH MIaHeTe MUKPOOPTaHU3MOB, arPECCUBHO MPOSIBISIOMIUX CEOs B
HOBOM AJ11 HUX Ouonoruueckoi cpene. [lociaennee BeaéT, B KOHEYHOM UTOTE, K
(bOpMHUPOBAHUIO PA3IUYHBIX «HOBBIX)» MUKPOOHOOPTaHU3MOB, MTPEACTABIISIIOITIX
peanbHyI0 YIrpo3y XKU3HU Ha 3eMJI€ IO IPUYMHE OTCYTCTBUS UMMYHHOM
3aIUIIEHHOCTH OT TAKOBOTO (POPMUPOBAHUS B CYIIECTBYIOIICH Onochepe.
Kaxxas atoMHast 3JIeKTpOCTaHIUS — 3TO 0a3UCHO TAPAaHTUPOBAHHBINA TEPBUYHBIN
HHEPreTUYECKUil POopMUpPOBATENIb BHOBb O0OPa3yIOLIUXCS Uy KEPOIHBIX U OYyILIUX
MHUKpPOOPraHU3MOB-KHIUIEPOB, CIIOCOOHBIX YOUTh HE3AIUIIEHHBIE KUBbIE
OpraHu3Mbl Hallel miaHeTsl. M B 3TOM CylliecTBEHHbIM 00pa30M BUHOBHA
HBIHEIIIHSIS] aTOMHAsI SHEPIeTHKA, OTMEKEBABIIIASICS OT BCEX Y)KACHBIX
IIOCJIEICTBAN CBOETO BIIMSIOIIETO Pa3pyLIEHUs], HOCSILETO COKPBITBIN
HEeU3BeJaHHBIN Xapakrep. [la KoHeuHO, 3TO He KacaeTcsi 0OpeTeHHs BBICOKOTO
ypOBHS IpohecCHOHAIN3Ma N0 PHIHKY MPOAAXK MPOU3BEIEHHON FIEKTPUUECKOM
DHEPIUH, HO BCE K€ JOJDKHO B KAKOW-TO CTEIIEHH 3aCTaBUTh TBOPLIOB AaTOMHOM
AHEPIreTUKH 110 NHOMY B3TJIIHYTh Ha «CBOE UM BMEHEHHOE Aetuiie»! Ham
AHHOTALMOHHBIN IOBEPXHOCTHBIN B3IJISA]I 10 Pa3PYLIAKOIIEMY BO3JICHCTBUIO
aTOMHOM SHEpreTUKy Ha OMOCpey B LI€JIOM BIIOJIHE YMECTEH B paMKax
paccMaTpuBaeMoi IpoOJIeMbl, U HAa TAKOM YPOBHE pACCMOTPEHUS OH HE
OTPOBEPKUM CBOEH yOCAUTENHHOCTHIO, a 00Jiee TIIyOMHHAs JIeTau3alus He
MO>KET OBbITh MyOJIMYHA [0 MPUYKMHE BO3MOXXHOTO UCIIOJIb30BaHUS TAKOBOM
uH(OpMAaIMU B arpECCUBHBIX U HE PA3YMEHHBIX LIEISAX, 0COOEHHO CO CTOPOHBI
MPUBEP>KEHIIEB TAKOBON TEXHOJIOTHH.

B nsaTeix. [lomrmo Bcero Belllie yKa3aHHOTO, aTOMHAsl SHEPTETUKA, SIBIISSACH
TEHEPHUPYIONTUM UCTOYHUKOM BBICBOOOKIAIOIIIUXCS aHTU-TAPMOHUYHBIX
(QHEPTeTHUYECKUX M3JIUIIECTBY» U3 HEYIPABISIEMBIX «BOJIBHO OJTYKTAFOIIIHX)
MEPBUYHBIX MaTepUil (MArHUTHOM U 3JEKTPUUECKON ) HCKYCCTBEHHO HaBA3aHHOIO
U3BHE HE3EMHOT'0 IPOUCXOXKIEHUS, GOPMUPYET MEPBUYHYIO COKPBITYIO ONTACHOCTb
JIPYroro pojaa, CylecTBeHHbIM 00pa30M CHUKAKILYI0 «IPUPOAOI
JAPOBAHHYI0» CIIOCOOHOCTH M03ra B cOBepuieHCTBOBaHUM Co3HAHMS U



Pa3zyma mmoneii. He cienyet 3a0b1BaTh O TOM, YTO 3TO KakK pa3 BaXKHEUIINH
HEOTBHEMJIEMBIN JIEMEHT HUBUIN3ALMOHHOTO Pa3BUTHUSl Pa3yMeHHONW OpUEHTALNN
IIPU HBIHENTHUX BOCCO3IAIOIINXCS COCTOSIHUSX YIPABJIEHUS CO CTOPOHBI ICTUHHOM
(poanoii) Cuctemsl YnpasieHus 3emin! ITo CylIeCTBEHHBIM 00pa3oM OoJiee
ornacHee, 4YeM JErpaJupyrolias CyTh B CyIIECTBOBAHHUH JIFOAEH IO NPUYUHAM
HaBSI3aHHOTO UM paHee MOPOYHOro o0pa3a KU3HHU Ha 0a3uce mapasuTuMa u
Hacuius. TakoBasi COKpbITas ONACHOCTh BEAET K IIMBUIU3AIIMOHHOM KaTtacTpode
BBICIIIETO MOPSJIKA, @ UMEHHO — OOPETEHUs HENEJIEeCOO0Pa3HOCTH B
CYILLECTBOBAHMH HBIHEUTHUX JIFOJIEH BOOOIIE MO MPUYMHE JETPAIUPYIOLIUX
¢dbyukiuit ux Mo3sra, T.e. MaclITaOHOM HEMPUTOIHOCTHU JIJIsi UHTETPAIlUU B
OyZayllee U UCKIIIOUEHHUS LIeIecO00Pa3HOCTH B IOBBIILIEHUN YPOBHS OKTABBI UX
Mo3ra no npu4rHe HEBO3MOKHOI'O BOCCO3/IaHUS YACTH €ro (QyHKIMHA 15
Pa3ymennoli opuentaunu s popmupoBanus Co3Hanus u Pazyma.

Kaxum xe oopazom? Tonsko 3emutst ceepinnia cmeHy CuctemHuoit Binactu
(2011.04.24), nukBUaUpPOBAJIa UHTEPBEHTCKOE COCTOSIHUE BEIIIHOT'O MTPUMEHEHUS
aroAen, npu koropom LluBunnzanuu 6ojee BBICOKOTO MOpsiika caM (pakT
IIPEKHETO [IUBUIN3ALMOHHOTO PAa3BUTHUS JIIOJEH HE IPU3HABAIN KaK TAKOBOE
BOOOIIIE, KaK BAPYT «BHE3AITHOY MPOSIBUIACH COKPBITAsi BHYTPEHHSISI OTIACHOCTD
CJIEJICTBUI Oo0Jiee MITyOMHHOTO XapaKTepa OT MPEeAbIIyIIero HACHIbHO
COMPOBOXKIEHHOTO 00pa3a cymiecTBoBaHusA? [I[puMepoB cyMaciiiecTByIOIIEro
ymonomMpadeHust u 6e3rpannyHoro Oynra Co3Hanus (y JIFOAEH «IIpOILIOT0»)
MPEIOCTATOYHO IO MHOTHM «OOIIIECTBEHHO-TOPAYMUM TOUYKAM Teorpagum»,
OCOOEHHO € HAYAN0M 8ONIOUICHUS NPOUECCA TUKEUOAUUU «YX00AULEI)
Koucmpykuuu opzanu3zosannozo ovimus jiroodeii Ha dazuce napazumusma u
Hacunua. J15s yoenuTeaIbHOCTH BIOJIHE AOCTATOUYEH MPUMEP UCIOJIHUTEIBCKUX
JeNCcTBUM 1o pa3pylieHnto KoHCTpyKuu paHee OpraHnu3oBaHHOro ObITUS Ha Oa3e
napa3uTyu3Ma U HACWJIUS — CTOJKHOBEHHE aHTATOHUCTUYECKUX HHTEPECOB BCEX
Tpéx HuBmnmmzanumonusix O6pazoB Kuznu. [Iporecc HCTIOTHUTENBCKUX TEHCTBUM,
KaK UCIOJIHEHUE «aJIbOOMHBIX MTPOTPAaMMHBIX 3anuceiy, BKadeHn 2013.12.22 co
croponbl YK Aunraii 2, TeppuTOpHS UCIIOJHEHUS — YKPanHa.

Jlnis Havana 1esnecoo0pa3Ho oOpaTUTh BHUMAHKUE HA HEKOTOPHIE YTOUHEHUS
OTHOCHUTEJIFHO ONpe/eseHus 9To ecTh « HpopmMarus» BoobIie, Kak 0HOTO U3
BaXXHBIX BIMAIOIINX U 00s13aTEJIbHBIX AJIEMEHTOB YIIPABJISIOIIETO OPUEHTUPOBAHUS
B OBITHE U IMBWJIM3ALMIOHHOM Pa3BUTHH SHEPTHid, KaK TaKOBbIX. Bc€ ObITHE
Ononornyeckom cdepsl, Kak 3TO MOAUYEPKUBAIOCH HEOAHOKPATHO, — 3TO BCETO
JIMIIb COMPOBOXKIEHHBIN 1 00ECIEUeHHBIA TPOTPAMMHBIN 3JIEMEHT U3 BCETO
o011ero mporiecca ObITHS SHEPTUH B 1IEJIOM (11 TUTaHET, 00JIaJAI0IINX YCIOBUSIMHU
YKU3HHM ), IKO UIIOCTACh OOLIETro MPOUCTEUEHUS KU3HH BCell mi1aneTsl Booouie. Kak
MbI HEOJJHOKPATHO OTOBAPUBAJIN PAHEE, SHEPTUH CYTHIO CBOETO MPUPOTHOTO
ectecTBa Bcero «CorBOpEHHOro Mupay, Kak MocjaeAcTBUE OT HECTy4allHON
KOHCTPYKTHUBHOUM paOOThI (TPUTITUBATH M OTTAJIKUBATH) MEPBUYHBIX
MHUPOOOPA3YIONINX SHEPTHUM (MATHUTHOM U AJIEKTPUUECKOM ), CYIIECTBYIOT BOOOIIIE
TOJIBKO TIOCPEICTBOM CBOETO yIpaBiisieMoro ObiTusi. BoabHoe
«OPOISHKHUYECBTBO», — 3TO MOCIIEACTBHS KaKUX-TO pa3pylIeHui!



Ho Bomutomnenue ObITHS HEBO3MOKHO 0€3 yIpaBIeHHUS, T.€. OHO TUOO eCTh
(6pITHE), IKO CYTh (POPMHUPOBAHUS BTOPUUHBIX KOHCTPYKITUN SHEPIUI U3
NEPBUYHBIX MUPOOOPA3YIOIINX, HO B YIIPABISIEMOM IIEJIEBOM COCTOSTHUU B
npeenax Ha3HaYeHHBIX (11e1ec000pa3HbIX) pAMOK KOHKPETHOTO
(GYHKIHMOHATIBHOTO TOCIEAYIOMIETO HaleIeHUs (HUYEro JIMIIHETO U He
GbyHKIHOHAIBHOTO B 11es1eco00pa3Ho CoTBOpEHHOM Mupe HeT U Cily4ailHO He
co3nmaéres), MO0 ero He CYIIECTBYET, MPO0Kask ICPBUYHBIMU

MaTEpUSIMHU BOJBHO «IIPOJIETATh» KyAa-HUOY/b CO BCEH CBOEH MOTEHIIUATBLHON
BO3MOYKHOCTBIO (CBEpIIATh padOTy) B MOMCKAX aKTUBHOTI'O IIpoliecca
MupocoTBopeHus 1o yIpaBiIseMoil MporpaMMHON BOJIe U3BHE, HE 0OpaIas
BHUMAaHUS Ha OTPAHUYEHHYIO «TPEXMEPHOCThH» MUPOTIOHUMAHHUSI BCETO
MIPOUCXOJISIIETO HBIHENTHUM cocTosiHneM Co3HaHus Jroel Ha O0asuce
HaBSI3aHHBIX YIPOILEHUI B YPOBHE UX TTO3HAHMSL.

Hab6mrogaembie COCTOSIHUSI MUKPO UM MAaKpO CPeJibl, BOCIPUHUMAEMbIe HAMHU KaK
HEKHUH «Xa0C», —3TO BCETO JUIIb KPAaTKOCPOUYHBIE IEPEXOTHBIE HEOTHEMIIEMBIE U
HEYCTONYMBBIE COCTOSIHMS B MacIITabdax OrpaHUYeHHOT0 TEKYIEro COOBITUHHOTO
oTpe3Ka (3MM30/1a, 3Tana) BpeMEHHU B ObITHE SHEPT Ui, HO BCE PaBHO
MPOUCXOIAIINE C KAKUMHU-TO LEISIMU U KAKUM-TO MOCIEAYIOIUM WA TEKYIINM
BIIMSIHUEM Ha OKPYKAIOIIYIO CPENly, UCKIIFOUAIOIINUM CIIy4allHbII XapakTep 1
HOCSIIMM BEJIMKOE onpeaeienue, siko [usunuzanmonnsiii [Ipouecc Pa3Butus B
OBITHE SHEPTUH.

Ho uro xe Takoe «H(popmaiusa», Kak HaydHOE NOHATHE B YCIOBUAX OCTATOYHBIX
aBTOMOTOPHBIX cocTOsiHUN Co3HaHMs JIoJieH Ha 0a3uce MaTepUaTUCTUYECKOM
MeTo05I0ruu? MOXKHO J ObUIO paHee JaTh OJHO3HAYHBIA OTBET HA JIAHHBIN
Bonpoc? B Hacrosiee BpeMsi Hayka HECKOJIBKO 3aTPYIHIETCS B 3TOM U He 0e3
ocHoBaHus. OnpeneneHre TepMuHa «uHbopManusy 00s3aTeIbHO MTPUBA3BIBATIOCH
K KAKOMY-TO OIpeAeIEHHOMY KOHTEKCTY, B KOTOPOM OHO YIOTPEOIISIIOCH.

Korzaa noHsATHIO HEBO3MOXKHO JaTh OJTHO3HAYHOE OIPEAEIICHUE, TO OHO BAPYT
CTAaHOBWJIOCH Ha YPOBEHb (PHIIOCOPCKUX CTEHAHUH C DJIEMEHTaMU HE3bIOJIEMOM
ano(paTUYHOCTH WM HETIOKOJICOMMOM TIOTMBI, M KaX bl aBTOP MOT MPETEHI0BAThH
Ha COOCTBEHHOE OMPE/ICTICHUE B PAMKAX KaKHX-TO CYXKICHUHN, HE YTPYXKAas U He
KOpsI ce0s1 CTETIEHbIO OTAANIEHHOCTU OT UCTHHBI.

@axKT JUIIb €CTh TO, YTO HH(POPMAIUA — ITO J0JIZKHO ObITh QyHIAMEHTAJIbHOE
HAY4YHOe MOHATHE, B CTCTICHU MTPUOIMKEHUS! K UICTUHE BBICOKOW 1 PABHOM, KO B
MOHATUHHOM PAJlY U YPOBHE OINPEACICHUI O MAaTEPHUH, SHEPTUH U €€ ObITHE,
Cosnanuu, Pazyme u mpouee.

[To cytu cBoel, HHGOPMALIMS — 9110 0OHO U3 BANHCHEUUIUX CEOUCING NEPEULHBIX
mameputi dHepauii (MAarHUTHOM U JIEKTPUYECKOI), mepeaarmmnx (HECynX B
cebe) mMupoobpasyrowue yeau KOHCMpPYKMUEHO20 YCMPOEHUs. GIMOPUYHBIM
CONCHBIM Yeneco0Opa3HbIM KOHCMPYKYUAM dHep2Uti OJisl UX KAK020-mo
VCMAHOBIEHH020 NOCAE0YIOWe20 2apMOHUYHO20 PYHKYUOHATbHO20 OblmUs,
OTpakasi yHUBEpCaJIbHOE Pa3HOOOpasne B CYLIECTBYIOIIEM IUBUIN3AIMOHHO
pasBuBaroieMcss Mupe 3HEpruil MakKpoO U MUKPOKOCMOCA.

Koneuno, Benpb eciu 66110 ObI BCE OIMHAKOBO B OKPY’KaIOIIEH 1eHCTBUTEILHOCTH
Jar060ro Macirada, To 3T0, 10 CYTH, Oblila OBl «ITyCTOTa» C MOJHBIM OTCYTCTBUEM



uHbOpMaInK, a 3HAYUT U OTCYTCTBUEM ObITH 3Hepruid. CienoBano Obl
3aJlyMaThCsl O HbIHELTHEH BO3ZMOXHOCTH NMPUOIMKEHUS K UICTUHE U IPUYUHE
OTCYTCTBHUS «BaKyyMay, Kak TaKOBOTO, TeM 00Jiee B MAKPOKOCMOCE, a TaKkKeE U B
NPUYMHAX U BEJIMYMHAX MEpHOCTH camoi BeeneHnHoit BooOIe, HO He yroBasi Ha
npuuuTanue yaimie, yeM «Otue Hamy, B yTBepkKAeHHSIX 00 YBEpEHHOM
«BBIYUCIECHUNY IKOOBI (hOpMBI U pazMepoB BceneHHol HEKOTOpbhIMU
«aBaHTIOPUCTAMU OT HAYKW», IKOOBI UMEIOIIMMH «KOHTAKT» C BHEIIHUMU
HuunuzanusimMu. ['0/1I0BKa HCIAPUTCH OT TAKOBBIX KOHTAKTOB € TEKY LM
YPOBHeM oKTaBbl Mo3ra, mo3ToMy /Jid Hadajia 0eperure ero, KOCTIHas Kacka
MOZKET M He CIIACTH 0T ero UCYe3HOBEHUS 32 TAKOBYIO 1eP30CTh!

Ho, Tem He MeHee, NCKITIoYast MAJIEHIITYI0 CKIIOHHOCTb MPOSIBJIEHUS! PEBU3HOHU3MA,
CUMTAEM HEOOXOIUMBIM MPUBECTH B KAYECTBE TIPUMEPA P CYKICHUN 13
MPOIIIIOTO0 OTHOCUTENIEHO HEKUX OBIBIIUX OMPEICICHHM, YTO €CTh «MH(OPMAITHI,
KOTOpasi 0TBeYaja JOCTATOUYHOCTHIO JJIsl TOTO YPOBHSI O3HAHUS:

........ OOBEKTHI MATEPUATILHOTO MUPA HAXOIATCSI B COCTOSIHUN HEIIPEPHIBHOTO
U3MEHEHHUS, KOTOPOE XapaKTEepPU3yeTcs OOMEHOM SHEPTUU 00BEKTA C
OKpyXxaroie cpenoi. MizmMeHeHne cocTosiHusl 0THOr0 00bEKTa BCEria MPUBOIUT K
U3MEHEHHUIO COCTOSHUSL HEKOTOPOI'O APYTroro o0beKTa OKpysKarolel cpeapl. ITo
SABJICHUE BHE 3aBUCUMOCTH OT TOT'0, KaK, KAKUE UMEHHO COCTOSTHUS U KaKUX
UMEHHO O0BEKTOB M3MEHWIHNCH, MOXKET paccMaTpUBAaThCs Kak mepeaaya

CUTHAJIa OT OJHOT0 00BbeKTa Apyromy. Mzmenenune cocrosinust 00beKTa npu
repeiaye €My CUTHAJIA Ha3bIBAETCS perucTpanneil curaaina. CurHain uin
MOCJIEA0BATEILHOCTh CUTHATIOB 00Pa3yIOT COOOIICHUE, KOTOPOE MOXKET ObITh
BOCIIPUHSITO MOJy4YaTesieM B TOM UM MHOM BHUJIE, & TAKXKE B TOM WJIM HHOM
o0béme. Mndopmanus B GpU3uKe €CTh TEPMUH, KAUECTBEHHO 0000IIA0IINMA
MOHSTHUS «CUTHAI» U «coo01IeHne». Eciu curnasisl 1 cOOOIIEHUS! MOKHO
UCYHCIISITh KOJIMYECTBEHHO, TO MOYKHO CKa3aTh, UYTO CUTHAJIBI M COOOIIIEHUS
SBJISIOTCS €MHUIIAMU U3MEpeHus 00bEMa MH(POPMAIIUU.

........ TpanuunoHann3M cyObeKTUBHOTO TOCTOSIHHO JOMUHHUPOBAT B

panHuX GuIocoCKUX onmpeneneHusx nHOpMaIiK, Kak KaTerOPHH, MTOHSATHSA,
CBOMCTBA MaTepruaibHOTO Mupa. MH(popmaums cymecrsyer He3aBUCUMO OT
HAIIIEr0 CO3HAHMSA, U MOKET UMETh OTPAa’KeHHe B HAIIEM BOCHPUSITHU TOJIbKO
KAaK pe3yJbTaT B3aMMO/IeiiCTBUA: OTPAXKEHHUSI, YTCHHUS, IOJIYUEHUS B BUIE
curHania, crumyna. Undopmanus HematepuaibHa, Kak U BCE CBOMCTBA MaTEPUH.
Nndopmanusi cTouT B PANY: Mamepus, NpOCMPAHCME0, 8PeMs, CUCTEMHOCTb,
¢yHKyus, 1 Op. 9TO €CTh OCHOBOIIOJIAralore MOHATUS (hOPMaTU30BaHHOTO
OTpaKeHUSI 0ObEKTUBHOM PEaIbHOCTH B €€ paclpOCTPAHCHUHN U U3MEHYMBOCTH,
pazHoo0pa3uu u nposiBaeHHOCTH. UH(popManus — cBOiCTBO MaTepUU U
oTpakaeTr eé cBOMCTBA (COCTOSHUE WM CIIOCOOHOCTh B3aUMOJICHCTBUS) U
KOJIM4eCTBO (Mepa) myTéM B3aumoaeicTBusi. C MaTepraabHONM TOUKHU 3pCHUS
uHdOpMaIUs — ITO MOPSAOK CIIeJOBAaHUS 00bEKTOB MaTepUaILHOTO MUPA.
Hampumep, nopsaok cienoBanust OyKB Ha JIMCTE OyMaru 1o onpeaeaéHHbIM
mpaBuiIaM SBJSIETCS MMCbMEeHHOU nHpopmarueit. [lopsamok cienoBanus
Pa3HOIIBETHBIX TOYEK HA JIUCTE OyMaru 1o omnpeaeaéHHbIM MpaBUiiaM

aBisgeTcs rpaduyeckoi nabopmarmeit. [lopsaok cienoBanrs My3bIKaIbHBIX HOT



ABIISIETCS My3bIKalIbHOM nH(popmarueit. [Topsnok cnegosanus revos B JIHK
SBJISIETCS HacliecTBeHHOM nHpopmanueit. [lopsinok cinenoBanust 6utoB B 9BM
SBJIIETCS] KOMIIBIOTEPHON MHpOpMaLMel U T. 1. U T. I. s ocymiecTBieHus
nH(OPMAIMOHHOTO 0OMeHa TpeOyeTcsl HaInurue He0OOXOAUMBIX U IOCTATOYHBIX
YCIIOBUH.

Hawm 3xe nmomycTuiio BeIpa3uTh CIEIYIONIEE ONPENEIEHUE, YTO

ecTh «MHpopManusy, TpUOIMKEHHOE K UICTHHE ObITUS SDHEprUuit 1 Mupa U3 Hux:
Nudpopmanust — 370 KOHCTPYKTHBHO 00yCJI0BJICHHOE COBEPILICHCTBO 110
YJI0KE€HHI0 IePBUYHBIX MaTepHil JHePrui (3JEKTPUUECKON U MAarHUTHOK) 8
yemouyugoe u pyHKyuonaivHoe (ynpasisemoe) cocmosauue ux 63aumMHoll
2apMOHUYU C NOMEHYUATLHOU B0ZMONCHOCIBIO UCNOTHAMb PAOOMY, 6lUsIOWEe 8
OKpYHCarOUiemM ux npocmpancmee Obimusi U 08UNCEHUsl, Ha MeHee YCMOou4Usble
KOHCMPYKYUU dHepaUull, 00ecneuusas uiu Hapyuas mekyuyro 2apMOoHUIO ux
UHEPYUOHHO20 WU HEUHEPYUOHHO20 COCMOSHUL (MAMeEPUAIbHO20 U
HeMamepuaibHo20 N0 CMAPOMY OCMbICIIEHUIO) 8 PAMKAX MaKma
npoucmeKaruie2o cOObIMUUHO20 8peMetU, KaK d1eMeHma npocpammHo20o
yusUIU3AYUOHHO usmersoujecocs « Comgeopénnozco Mupay.

YuuTtbiBas 0cCOOEHHOCTH MEpPEX0a Ha ATAIl MO3HAHUS «MAaTEPUATTUCTUUECKOTO
uJieannu3May, YKa3aHHOE OIpEeeICHUE IT03BOJIAET COBEPILIEHHO [10-UHOMY, T.€. Ha
0oJsiee COBEPILIEHHOM YPOBHE MOJOUTH WM IPOJABUHYTHCS B COBEPILLIECHCTBE
Co3HaHMs HBIHELIHUX JIFOJIEH, JaKe Ha TAKOM paHee anopaTUuIHOM

YPOBHE OCMBICIIEHHSI HCTHHBI, KaK «4TO €CcTh TBOpely, kak nHpopmanus Beiciiero
VYnpasnstoniero CoctostHus 1 YpoBHS (17151 BceX Hac, kak BceBbliiHee
YIPABJICHHE U3BHE), HE TOJIBKO (POPMHUPYIOLIAs, HO U YIPABJISIIONIAs BCEM MaKpo U
MUKpO «CotBopEHHBIM Mupom». M kak Buaum: [loprpetHoe u CxynpnrypHoe
npezacTtasieHue o Hém yxe He TpeOyeTcsi! DTo upe3BblUaiiHO BaXKHO, HO K
COXKQJICHUIO, HE B PAMKaX HAIlIMX HbIHEIIIHUX TEMAaTUYECKUX CYXKICHUM. A B
JTAHHBIF MOMEHT MBI XOTEJIH Obl MPUKOCHYTHCS TOJIBKO JIMIITH K BOMPOCY BIUSHUS
o0pa3yronuxcst N30BITKOB KaK Uy>KePOIHBIX, TAK U 36MHBIX KOHCTPYKIIUN
MEPBUYHON MAaTEPUU IHEPTUN HA TAPMOHUIO COCTOSTHUM U (PyHKIMH Mo3ra moiei,
COCTOSIHUM U ypoBHS pa3zBuTus Pazyma u Co3Hanusl.

Co3Hanue moiell Ha ypoBHe (PyHKIIMOHUPOBAHMS MPOTOHHOIO COCTOSTHUA
yactu Mo3ra B BeCbMa aHHOTAILMOHHOM IUIAHE MTOAX0/1a B CYXKICHHUSX, €CTh
npoiiecc nmpuéma, paciud@poBku, GUILTPYIONIEH UICHTU(DUKAIITMOHHON aJanTaluu
(momayio uMeHHO B Baiil MO3T wiv HeT), GOpMUPOBAHUSI TTPOILIECCOB APECHOTO
pacnpenenieHus 1Mo GyHKIUAM, TOCIEIYIOLIEro BIUSHUAS Ha U3MEHEHUE
KoHcTpykiuii ynoskeHusi IEpBUYHBIX MaTepUid (B TOM YHCIIE U CIIOKHBIX
COCTOSIHUM KJIETOK OpraHu3Ma npu 00ecrneuyeHrnd nx OUOXUMUYECKUM
«(MHUTAHUEM», YIIPABIIIEMbIM pPa3MHOXEHUEM) U MHOTO€e ipyroe. Keraru,
00JILIIMHCTBO ONACHBIX BUPYCOB /LIS *KU3HHM OpPraHu3Ma Jirojei,
(opMupyoTCcs B caMOM OPraHusMe, U Kak HU CTPAHHO, U3 TEX K€ )KUBBIX (B
IPOLLIOM) KIIeTOK. He nojwcenaem iu HoiHeWHAA MEOUWUHA OMEEM UMb HA
60NPOC, — KAK PeanbHO 3auiumumas Jr00ei 6 0yoyuiem om maxjceavlxX 6UpPyCHbIX
3a00neeanuii 0e3 HbIHE CYyuieCmayIouell 1CUGOI RPAKMUKU Xumuomepanuu?
TO BCEro JMIb MOMYTHBIN BONPOC.



AHOMaIBHO (POPMUPYFOMIASCS TIIOTHOCTh UICKYCCTBEHHO 00Pa3yIONTUXCs
YyKEPOJHBIX COCTABIISIIOLINX U3 MEPBUYHBIX MATEPUI SHEPTUN CYLIECTBEHHO U HE
B MOJIOKUTEIBHYIO CTOPOHY BIUSIET HA pa3pylIeHUE TapMOHUU UH(OPMAITMOHHOTO
oOMeHa Moasra Jrofieit co BceMU BIUSIONIMMHI COCTOSTHUSIMUA U BHEIITHUM
00s13aTEIbHO HEOOXOAMMBIM KOMITJIEKCOM UH(POPMALIMOHHOTO YIPABIISIONIETO
YKU3HECOIPOBOXKIEHUS (CO CTOPOHBI BOCCO3AatoNIeiicss UCTUHHON CUCTEMBI
VYrpasnenust). Hapsity ¢ MHOKeCTBOM MCKYCCTBEHHO HaBEJAEHHBIX pa3pyIIarONInX
MOCIICICTBUN [IJISl KMBOM KJIETKHU, 3TO 03HAYAET, YTO MPOLECCHI
coBepuieHcTBOBaHUs1 Co3HaHus U Paszyma cyiiecTBeHHO 3aTpyaHsitoTcs. Jloau
MHTEHCUBHO «TYIICIOT», HE 3aMeyasi 3Toro akta Ha MPOTSHKEHUU MOCIEIHUX IBYX
JIECSITKOB JIET, IIOCKOJIbKY 3TO MPOUCXOIUT, KaK MaCCOBBIN MOHO Tpoliecc U, bonee
TOTO, Y HUX CYIIECTBEHHO CHMKACTCSl YPOBEHB U CIIOCOOHOCTh «HH(DOPMAITMOHHON
camMO3aluThD», GOPMUPYIOIIEH MX KOMIUICKCHBIA 3aIIUTHBI UMMYHHUTET, B TOM
qucie U MHOOPMAIMOHHOTO XapakTepa. TO BeChbMa MOBEPXHOCTHO U KOPOTKO,
IIOCKOJIBKY 3TH PE3YJIbTaThl CYXKJICHUM MIPEIOCTABISIOTCS OCO3HAHHO
OTPaHUYECHHO U TOJBKO Ha MyOJUYHBIA YPOBEHb MOBEPXHOCTHOI'O 03HAKOMIICHUS,
KaK HEKO€ HOBOE HaIpaBJiEHUE CaMOil MPOoOJIEeMAaTUKU MHOTUX HOBBIX HAyUHBIX
HCCIIeIOBaHUM OJbKanIero Oy IyImero.

Yka3zaHHble NSITh 0COOEHHOCTEH OTKJIOHEHHUSI COCTOSIHUI TrapMOHMHU B OBITHE
DHEPryui HalIEH IUIAHETHI HE SIBJISIOTCSA €IMHCTBEHHBIMU, HO B PaMKax
paccMaTpuBaeMOM HaMH MPOOJIEMATUKHU UX BIIOJIHE JOCTATOYHO JJIsl IPU3HAHUS
BMEHEHHOM TEXHOJIOTUM ATOMHOM YHEPTETUKH, KaK arpeCCUBHO pa3pyLIAOIEN U
YpE3BBIYAMHO OMACHOM ISl COXPAaHEHHUS HBIHEIIHUX U BOCCO3aHNsI ICTUHHBIX
YCJIOBUM KU3HU HA TUIAHETE 3E€MJIS.

Temnodnepreruxa.

Ecnu paccmarpuBaTh NaryOHOCTH BJIMSIHUS HBIHEIIHUX TEXHOJIOTUI
TEIJIOPHEPTETUKY € TIO3UIUH TIPOIIUIOr0 aTOMAapHOTO YPOBHS MO3HAHUS 00 UCTHUHE
«CotBopéHHOTO MUpay, To OHa KaK Obl HECKOJIBKO MEHEE pa3pyIIUTeIbHA
MaciTabamMu MoCHaeACTBUM e€ BIUSHUS Ha HApPaCTAIONIYIO IUCTAPMOHHUIO TI0
GYHKIHSM SHEPreTHUeCcKoro 0ajaHca IIAaHEeThl B CPABHEHUU C MPEIBITYIITIMU
PacCMOTPEHHBIMU TEXHOJIOTUSIMU.

Tako#t monxoa caM 1o cede yKe eCTh «HEJOO0IEHKay € MaryOHOCTH Ha COCTOSTHUE
OKpYyXarolei aeiicTBuTenbHoCcTH. B mobom citydae ciienyer 3aMeTUTh, 4T
(hakTOM CBOEr0 COXpaHEHHOI0 HAIMYUS B C(hepe HBIHEIIHEW SHEPTeTUKHU BOOOIIIE,
OHa B MIEPCIEKTUBE €€ MPUMEHEHHUS UCKITIOUAET KaKyIo JIMOO BO3MOXKHOCTh
YCTpOEHUs 0€30TXOIHOTO CYIIECTBOBAHMS MO0 00YCTPOUCTBY MKU3HU JIIOJIEH B
OyyIieM, 4TO aBTOMaTHYECKH CTaBUT €€ B pa3psig HEAOMYCTUMBIX K PUMEHEHUIO
TEXHOJIOTUN SHEPreTUYECKOU cephl JJIsi TOTO CaMoro OyayIiero.

Jlaxxe 1 mepeBo] €€ Ha MPUMEHEHUE ra3000pa3HbIX YIIIEBOJOPOIOB, KaK SKOObI
HEKHI IIar B pa3pemieHuy YaCTHBIX IKOJIOTHYECKUX MPOOIJIeM, — 3TO WILTIO3US O €€
YCJIOBHOM 3KOJOTUYHOCTH, OIMPAIOIIASACS HA TOT K€ CaMbli OIPAHUYCHHBIN
aTOMApHBIM YPOBEHb MUPONOHUMAHUA. [la TEeMCTBUTENBHO, 30JIbHBIX HE
nepepadaThIBAEMbIX OTXOJIOB HET, HO JIEJIO COBEPIIEHHO B IpyroM. Jletamu3arus
bu3nYecKoro mporecca TOpeHusi Ha BHE aTOMapHOM YPOBHE TOJIBKO OyIeT
U3JTUIITHE TIEPETPYIKAET CYyTh HAIIMX CYXKJEHUH, TOCKOJIbKY BCETO MyOIMYHO



paccMaTpuBaeMoro B UH(GpOPMAILIMOHHOM I10JI€ BIIOJIHE JOCTATOYHO AJIs
OTpEIEICHUI U BBIBOJOB O ABJIEHHON CHCTEeMHON OUYEBUIHOCTH 110 O€3yCIIOBHOMY
OTKa3y OT aHIJI0-aMEPUKAHO-EBPONEUCKUX TEXHOJIOTHI pa3pyIIatoiero
XapakTepa B HbIHENTHEHN cdepe TeII0IHEPTreTHKU.

Ho, Bcé e xo04eTcsi 0TMETHTD, YTO TEIUIOIHEPreTUKA KPaiiHe BpeHa 10 JBYM
BUJIMMBIM OCHOBHBIM HaIIPaBJICHUSM pa3pylIeHUs OKPYKAIOIIET0 MPUPOJTHOTO
€CTEeCTBa: OOJILIIUM KOJIMYECTBOM TOKCHUUYHBIX HE MepepadaThIBaeMbIX OTXO/I0B,
0COOEHHO MPHU MPUMEHEHUH TBEP/IBIX BUOB TOIUIMBA, C OJJHOW CTOPOHBHI H, C
JIPYroil CTOPOHBI, BBIOPOCOM B OKPY’KAIOIIYIO CPENY BPEIHBIX XUMUYECKUX
aneMeHTOB (okcu0B CO2 n SO2), cylmecTBEHHO pa3pyLIAr0IINX
KU3HECOMPOBOXKACHHE Beel Orosornueckoi cdepsl 1 Guiopbl. CaMu CTOPOHHUKU
TEIUIOAPHEPTETUKHU HE CKPBIBAIOT €€ HE EPCIIEKTUBHOCTH U MBITAIOTCS MPOITIUTH €€
PUMEHEHNE, KaK BEIHYKJACHHYIO BpEMEHHYIO MEpY, HO BCEMY €CTh Mpe/ed.
VYka3aHHbI€ BEIOPOLIEHHBIE B OKPY>KAIOILYIO CPELy OKCUJIbI, OCOOEHHO BCIIE/ICTBUE
IPUMEHEHUS KUJIKUX U YaCTUYHO T'a3000pa3HbIX yIiIeBOJOPOI0OB, B paBHOM
CTEIIEHU HE TOJIbKO TOKCUYHBI HA ATOMApHOM U 0oJiee TITyOMHHOM YpOBHE, a
KpaiiHe onacHbl U HE COBMECTUMBI C )KU3HEIEATEIbHOCTBIO KIIETKH BOOOIIE U 3TUM
3aKJIaJIbIBalOT 0A230BYI0 OCHOBY HEOOpATUMOIO pa3pylIeHUs BCE OMOJ0rn4ecKon
cdepsl, Guiopsl u cradbunbHoCcTH «Knnmatnueckoit Moaenu mianeTs». Bee
IPOrPECCUBHBIE OOPIIBI 32 SIKOJIOTHIO HE OJHO JIECATUIIETHE OBIOT TPEBOTY,
npeaynpexaas o maryOHOM 04eBHIHOCTH HAHOCUMOTO Bpe/ia TETIOOHEPT€TUKOH,
MPOSIBIICHUEM SIBHO BBIPAKEHHOTO «IIAPHUKOBOTO» 3((eKTa, SBUBIIETOCS OTHOM
U3 MIPUYMH U3MEHEHUS KIMMaTHYeCcKuX ycinoBuid. Ho »To nuis oHa cTopoHa
BUJMMOM U YK€ BCEMHU HAOII0AaeMON OUYEBUIHOCTH B TAaryOHOCTH COXpaHEHUS
HBIHEUTHUX Pa3pyIIUTEIbHBIX TEXHOJIOTUH TETIIOIHEPTeTUKH.

Xouercs emi€ pa3 NOJIEPKHYTh, YTO ITO OECTIOKOHCTBO CIEIUAINCTOB YKOJIOTUU
OTCTPOEHO TOJIBKO JIMILb Yepe3 MUPOIIOHUMAHUE HA aTOMapHOM
MaTepUaITUCTUYECKOM YPOBHE MTO3HAHUS. A €CTh JIU KaKhe JIUOO COKPBIThIE
pazpyuiatonme GakTopbl, 0CO3HAHUE O HATMYMH KOTOPBIX 3WXKAETCS Ha OoJjee
ri1yOOKOM YpPOBHE MTO3HAHUS MaTepuanuctTuieckoro naeannsma? Koneuso xe,
€CTh U KOPOTKO O HUX MOXKHO CKa3aTh CJIEYIOIIIEE.

Bo-nepBbIX, Ha NPOTSHKEHUU HECKOJIBKUX MOCIEAHUX AECATUICTUN JIHOIU
CBBIKJIUCH C TIPEIOCTABICHHOW UM CO CTOPOHBI HAYKU T'MIIOTE30i OTHOCUTEIBHO
«HCTOPUU TIPOUCXOXKICHUS HEPTH U ra3zay. JTa Mo3HABATEIbHAS IPUBBIUKA,
OTMpAIOIIAsiCsl HA MAaTEePUATUCTUUECKUN YPOBEHB MPEACTABICHUH uepe3
aTOMapHYI0 MOJIeNTb MUPOYCTPOCHHS, HE BHI3BIBACT Y HUX HEOOXOIUMOCTH
COMHEBATHCS B OJTHO3HAYHOCTH CYTH M3 TPEOCTABICHHON THIIOTE3hl. A TaK Jin
310 BoucTHHY? [lompoOyeM BMecTe yCOMHUTBCS B 3TOM, HO ONUPAsICh YKE Ha
WHYIO METOI0JIOTHIO TIO3HAHUS, —IUaJICKTUKY Pa3BUTHSI SHEPTOMH(POPMAITIH B
nporeccax (GOpMUPOBAHUS CIOKHBIX XUMUYECKUX COSAMHEHUN U3 IEPBUYHBIX
MHUPOOOPA3YIOIINX MaTePUi IHEPTHUH.

B o6miem ciydae MHEHHE COBPEMEHHOM HAyKH O CyTH HehTeoOpa3oBaHUs
BBITJIAIUT ciienytonuM obpazoM: Hed s npencrasisier coOo KUAKYIO (B CBOCH
ocHOBe) TuApohoOHYI0 a3y MPOAYKTOB (GOCCHIN3AINH (3aXOPOHECHMUS)
OpPraHUYECKOTO BEIIECTBA (KEPOreHa) B BOJAHO-0CATOYHBIX OTIOKEHHSIX.



CunTaercs, 4T0 OCHOBHBIM UCXOHBIM BEIIECTBOM HE(PTH OOBIYHO

SBJISIETCSI 300ILJIAHKTOH U BOJOPOCIIHM, 00ECIIEYMBAIOIINE HauOOJIbIITYIO
OHOIPOAYKIIMIO B BOAOEMAX U HAKOIUJICHUE B 0CAJIKaX OPraHUuYeCKOro

BEILIECTBA CAIIPONEIEBOTO TUIA, XaPAKTEPU3YIOLIETOCS BBICOKHM COJIEPKaHHEM
BoI0po/ia (6s1aroapsi HAJIMYUIO B KeporeHe anupaTuyecKux U alluIUKINYEeCKUX
MOJIEKYJIIPHBIX CTPYKTYp). Y OequTenbHbIe JOKA3aTeIbCTBA OMOTE€HHON TPUPOIbI
He(Te-MaTepUHCKOTO BEIeCTBA ObLIN MOJIYYCHBI B PE3yJIbTaTe JI€TaTbHOTO
U3YYEHUS IBOJIFOIIUU MOJIEKYJISIPHOTO COCTaBa YTIE€BOAOPOAOB U UX
OMOXUMHUYECKUX NPEIIIECTBEHHUKOB (IIPOT€HUTOPOB) B UCXOIHBIX OPTaHU3Max, B
OpPraHUYECKOM BEILIECTBE OCAIKOB U TIOPOJ M B PA3TUYHBIX HE(DTAX U3 3aJIECKEH.
BaxxupiM BHIIOCH OOHApY’KEHUE B cCOCTaBe HEPTH XeMO(POCCUIIHIT - BeCbMa
CBOEOOpa3HbIX, YACTO CI0KHO NOCTPOEHHBIX MOJIEKYJISIPHBIX CTPYKTYP SIBHO
OMOreHHOM MPUPOJIbI, TO ECTh YHACIEAOBAHHBIX (LIEJIMKOM HJIA B BUJIE
(parMeHTOB) OT OpraHNMYECKOro BemiecTa. Mzyuenue

pacnpenescHus cTabmibHbIX u3oTonoB yriepoaa (12C, 13C) B edTw,
OpraHU4eCKOM BELIECTBE NOPOJ U B OPTaHU3Max TAKXKE MOATBEPANIO
HENPaBOMOYHOCTh HeopraHuueckux runote3. Hegreobpasopanue BecbMa
JUIMTEIJIBHBIN TIPOLIECC, 3aHABIINMM 110 PA3JIMYHBIM OLICHKaM y4€HBIX OT S0 10

350 MJIH. JeT.

B ocanouHoit 000710UKe 36MHOM KOPBI COCPEOTOUEHBI OIPOMHBIE 3aJI€KU
npupoAHoro raza. CorinacHO T€OpUH OMOT€HHOTO (OpraHUuYEeCKOro)
MPOUCXO0XKJIEHU HE(PTH, OHU 00Pa3yIOTCA B pE3yJIbTaTe Pa3I0KEHUS OCTAHKOB
YKUBBIX OpraHu3MoB. CUUTAETCS, UTO IPUPOJHBIN Ta3 00pa3yeTcs B 0CaJ0YHOM
000J109Ke MpH OONBIIUX TEMIIEpPATypax U JaBiIeHUsIX, 4eM HedTb. C aTuM
corjacyercs TOT (akT, YTO MECTOPOKACHUS T'a3a 4acTO PACIOI0KEHbI TITy0xKe,
YeM MECTOPOXKACHUS HEPTH.

MeTaH 1 HEKOTOpBIE IPYTUE YIIeBOAOPOIbI IIUPOKO PaACIPOCTPAHEHBI

B KOCMOCe. MeTaH — TpeTuil 1o paciipoOCTPaHEHHOCTH ra3 Bo BeceneHHnou, nocie
BOJIOpOJIa U renvsl. B Buie METAaHOBOIO JIbJ]a OH YyY4acTBYET B CTPOCHUHM MHOTHX
YIAIEHHBIX OT COJIHLA IUIAHET U ACTEPOUJIOB, OJTHAKO TAKUE CKOIUICHMS, KaK
IIPaBUJIO, HE OTHOCSAT K 3aJI€’KaM IIPUPOJHOTO Ta3a, U OHU J0 CUX MOp HE HAILIU
IIPaKTUYECKOIO MPUMEHEHUS. 3HAUUTEIBHOE KOJIMYECTBO YIIIEBOJLOPOIOB
IPUCYTCTBYET B MAHTUH 3EMJIM, OJHAKO OHH TOKE HE MPEACTABIISAIOT HHTEpECa
(remedT™maxepam!).

Kak ke yropas3aiuiao npupoJHOE €CTECTBO HEKUM «CITydailHbIM 00pa3oM», Kak Ha
ATO YaCTO OMHUPAIOTCS MHOTHE MATEPUATIUCThI, OTIPABIIATH B HEOOBATHYIO
BceneHHyo orpoMHOE KOJIMYECTBO OCTAHKOB OTMEPIIMX KUBBIX OPraHU3MOB JIJIsi
dbopmupoBaHUs B HEW MeTaHa C HEOOBIYaltHON TOYHOCTBIO IOCTABKU B YCIIOBUSX
MHOTOMEPHOTr0 MPOCTPAHCTBA, J1a lE TaK APYKHO CO BCEX IUIaHET, 00JadaronuX
YCIOBUSIMU KM3HH U, YTO HE MEHEE BaKHO U HUKAaK HEOOBICHUMO, C TOMOIIbIO
KAaKUX TPAHCIIOPTUPOBOYHBIX cpeACTB? HBIHEIIHSS pEeNsSITUBUCTCKAs HAayKa
T0OpPOCOBECTHO CKPBIBAET ATY TailHy, MpaB/ia €CTh COMHEHHS B TOM, UTO OHA
00J1agaeT dTaKkou TalHOM!

Jlaxxe eciii He MPUHUMATh BO BHUMaHUEe MaciTabbl Beenennoit u yHbL10
OIYCTUTBCS Ha Hally IPELIHYI0, TO U3JI0KEHHBIN BBIIE HAYYHBII B3I 10 CBOEH



CYTH HE B COCTOSIHUU OOBSCHUTH B HAILIUX «MECTHBIX MacITabax» (B
IJIAaHETAPHOM POJTHOM CMBICIIE), KAKUM K€ 00pa30M MEePEHOCITCS OCTAHKU
OTMEPUIUX >KUBBIX OPIraHU3MOB TaK ITyOOKO B MaHTHIO 3eMIIH (JJaxKe eclid OHU U
HE MPEeJICTaBIIAIOT UHTEepeca Juisl remeTMaxepoB B o0nactu Hedre- u
razo00614n)?

['panuTHAs TBEpb HHIHEIIHETO HAYYHOTO YTBEPKACHHUS B BOIIPOCAX, CBSI3AHHBIX C
dbuznyecKkuMu TmporeccaMu GopMupoBaHus HePTH (IPUPOTHOTO raza), B 00IeM
cllydae ¢ YBEpEHHOCTHIO OMTUPAETCS HA HATMYKE CISIYIOMINX 00s3aTeIbHBIX
yCIIOBUIA U (POpMUPYIOMHX (HU3UIECKUX OOCTOSITEIBCTB, Ha WX B3TJISIT KAK-ObI
HAYYHO OOBACHSIONIMX UX B3I HA MPUPOY MPOUCXOKACHUS, UMEHHO:

- He()Th ATO MPOAYKT 3aXOPOHEHHsI OpraHu4ecKoro BemiectBa. Ho mpu aToM HeT
KaKoro-an0o yoeauTeabHOro 0ObsICHEHUS CaMOM CYTH 3arJIaBHON MPOOJIEMBI CO
CTOPOHBI HAYYHBIX CIEIUAINCTOB, CBSI3aHHOW C YIIPaBICHUEM TaKUM CIIOKHBIM
IPOLIECCOM, KaK: cOOp B KOHKPETHOE MECTO TAKOTO OIPOMHOI0 KOJIMYECTBA
OMOJIOrMYECKOT0 MaTepuaa, HOCKOJIbKY HEPTSIHUKAM MOHSATHO, YTO JOOPOBOJIBHO
3TOT «MaTepHa B JII000H ero popme npeabLAYyLIEro NPOSIBICHUS» COOMPAThCs
II0CJIE€ CBOETO «OTMHUPAHUSD) HE MOOEKHUT, OCKOJIBKY OH YK€ MOTEPSIT COCTOSTHUE
(GKU3HUY, T.€. CBOETO KaK ObI MPEKHEr0 CAaMOCTOSITEILHOTO JIBXKEHUSI Ky 1a-TH00
y HETO YK€ ObITh HE MOXKET, €I OBl €ro JJaXe ¥ YTOBOPUIJIM Ha 3T0. boisee Toro,
Ha NPOTSHKEHUU KO Obl «HECKOJIBKUX JECSITKOB MUJIIMOHOB JIET» caM 10 ce0e TOT
e COOpaHHBIN «OroMarepuan» (XoMo(poccuiinii) He MOKET OOpsIKATHCS caM 110
cebe B CIIOKHENIINI OMOXUMHUYECKUI «OyJIbOH» IPHU HEOOXOAUMO
00ecIeyeHHO 1711 Hero TeMiiepaTtype (B AajIbHEHIIEM Ha3bIBa€Mblid HE(PTHIO,
ra3om), J1a eui€ 1 B pa3HbIX reorpaguueckux paioHax Mo TAHBIM «pelenTam» u
TaK e TallHO JIPYT OT JApyra HE MOXKET cly4ailHIM 00pa3oM (pOpMHUPOBATHCS B
CTPOTO OJJMHAKOBBIC TUIHI HETH ¥ MHOTOE Ipyroe. COBEpIIEHHO OYEBUIHO, YTO
TaKOW CJIOKHBIN (u3nueckuil mporecc HeTeoOpa3oBaHus U YIIPaBIEHUE UM HE
MO’KET HOCUTb CIIy4aillHOTO XapakTepa, KO IPUPOJHOE arnopaTHUuHOE TAUHCTBO.
On (mporecc HedTeHOpMUPOBaHHS) CTPOTO BHIBEPEH paMKaMH KECTKOTO
LIEJIEBOTO YIPABJICHUS, PE3yJIbTaTOM KOTOPOTO B KOHEUHOM UTOT€ B CTPYKTYPY
«CoTtBopéHHOTO Mupay siBeHa ClIoXKHeHas Mo1eJb ONOXUMUYECKOTO
coeuHEeHUsI (MOJIHYI0 (OpMYJITy CTIELUAIUCTHI 10 CeH MOPbI TAK U HE YJIOKUIIH B
IIPOLIECCE CBOETO UCCIIEIOBAHMsI, XOTs Obl HA aTOMapHOM YPOBHE), OTpaHUYHUBIIIAS
CBOCH CII0KHOCTHIO YKOPEHUBIITYIOCS AMEPUKAHCKYIO TEXHOJIOTHIO TIepepabOTKU
He(TH Ha YpPOBHE HE CIIOKHEE, UeM MOITAITHOTO «CaMOTOHOBAapEHUS» U HE OOJIee;
- 00s13aTEIbHOE HATMYHE BOJBI B MECTE 3aXOPOHEHHSI, IKO OCHOBOTIOJIATAIOIIEe
yCIIOBUE 00pa30BaHUS BOJHO-0CAIOUYHBIX OTIIOKEHUH (HET BOJBI, — HET U
OTJIOXKEHUM, He yOuBaemMasi Hay4Has JIOTHUKa), ABJISIET c00010 0a30ByI0 miiatgopmy
BCEX TPAJAUIIMOHHO YJIOKUBIIUXCS OOIIEPUHSATHIX HAYUYHBIX CYXICHHUMN, JICKAITIX
B OCHOBE OOBSICHEHUSI CYTH B mpoiieccax HereoOpa3oBanus. COriacHO HbIHE
CYIIIECTBYIOIEH HAYYHOU JIeTeH 1e 0 HeTeoOpa3oBaHUU BOOOIIIE, caM (aKT
HAJIMYUs BOJIbI (CYIIECTBOBABLICH KOIAa-TM00 WM HBIHE CYIIECTBYIOIIEH) B
paiioHax He(pTAHBIX (Ta30BbIX) MECTOPOXKIACHHUIM UCXOUT U3 3asBICHHOTO
HAYYHOTO MPEATNOI0KEHHS O TOM, YTO OCHOBY OMOT€HHOU IPpUPOIbl HedTe-
MaTEPUHCKOT0 BEUIECTBA COCTABIISIIOT 300IUIAHKTOH U Bojopociu. Ho,



COTJIACUTECH, 3TO BCETO JIUIIbL TOJBKO OJIHO U3 MHOXKECTBA BO3MOKHBIX BapHaHTOB
CAEJaHHOTO HAyKOW YIPOIIEHHOTO MPEAOJIONKEHNS], 4 HIMEHHO: €CJIU BOAA —
3HAYUT TOJIBKO IJIAHKTOH/BOJOPOCIH U 00JIbIIIE HUKAKUX BapraHTOB? BoT 310
JNEeUCTBUTEILHO KECTKUM napTuitHbii noaxoxa! He abcypa nmu 3to! Ho kak MoxkHO
ObLJIO Oe3aneISUOHHO BOCIIPUSTH ATy CAMOYBEPEHHYIO €IMHCTBEHHOCTD
MPEANOJIOAKEHUS IPU HATMYUA MHOTHX JPYTUX OCHOBOMOJIATAIOIINX U BIMSFOIINX
(bakTopoB, laXxe AO0IMyCKas «aBTOPUTETHYIO» OMOPY HAa TPAHUTHYIO TBEP/Ib
Cy)KIeHui Ha 6a3uce MaTePHATUCTUYECKON TIaT(OPMBI TIPOILIOTO
MUPOIIOHUMAHHUS?

A ecliy PeINoI0KUTh COBEPIIICHHO UHOM, Oosiee MpUOJIMKEHHBIN K UCTUHE
BapHAaHT CYKJEHUI, 0COOEHHO OTHOCUTENILHO 0053aTEIbHOCTH Hau4us (pakTopa
«BOJIBI» B CIIOKHBIX (PU3MUECKHX Tpolieccax HedTeoOpa3oBaHus, HE MOJarasch Ha
€MHCTBEHHOCTh U HEMTOBTOPUMOCTD UJIeU He(PTe-MaTePUHCKOTO Havaa,
UCXOJIAIIEH U3 «co00pa U OTIIOKEHUS» MaTepUaTbHBIX OCTAHKOB 300TUIAHKTOHA U
BOJIOpOCIIEH, a siBlieHHOM B «CoTBOpeHHbIN Mup» u3 6osiee 00beKTUBHOTO Habopa
HMCTUHHOTO TauHCTBA 00 SHEProMH(OPMAITMOHHBIX CBOMCTBAX U BO3MOKHOCTSIX
BOJIbI, KAK CAaMOT0 EMKOT'O HAaKOIUTENSI 0COOEHHOH roiorpauieckoit
KOHCTPYKLIUH KM3HECONPOBOKAAIOIIECH HHPOPMALMHU U YAEPKAHUA €€ B
CTA0MJIBHOM COCTOSIHMY M He TOJIbKO HA HALlIeH IJIaHeTe, 2 HA BCeX UHBIX,
00/12/12101MX YCJIOBUSAMM KU3HHU B pe3yJibTaTe €€ HaJan4uns? 3HauuT (UCXOIs1
13 UHOTO TIPEAMOJIONKEHHUS ) MPOIILIasi MaTepUATUCTAUECKas TTO3UIIUS HA YPOBHE
aTOMapHOTO MUPONIOHUMAHUSI, YBSI3aBIIasl U IJIAHKTOH, U BOJOPOCIH B
NEPBUYHYIO OCHOBY (PM3HUECKOro npouecca He)TeoOpa3oBaHus U MPUIABIIAS UM
€UHCTBEHHYIO TJIABHYIO POJIb, SIBJISIETCS OIIMOOYHOM, HECMOTPS Ha
oOHapyXeHHbIE B HEPTU XeMO(OCCUITNHU, KaK CII0KHO MOCTPOEHHBIE
MOJIEKYJISIPHBIE CTPYKTYpPbl OMOT€HHOM MPUPO/IBI, KaK Obl YHACJIEIOBaHHBIC
(menukoM Uik B BUJie (hparMeHTOB) OT oprannydeckux emects! Ho Tosnbko mu u3
YKa3aHHOTO OTPaHMYEHHOTO Habopa OpPraHuYECKUX BEIIECTB?

Hcxoas u3 3T0ro MHOTO NPeAnooKeHUs, OCTaETCsl YTOUHUTh BEChbMa Ba)KHbBIE
(dbparMeHThl U3 BCEro HCTUHHOTO COOOPHOTO (PU3HUECKOTO MpoIecca
He(dTeoOpa3oBaHUs, BEIXOIS HAJIEKO 32 PAaMKH TPAJUITMOHHBIX OTPAHUYCHUN
aTOMapHOTO YPOBHS MUPONOHUMAHHUS U TIOCIIEICTBUI PENSITUBUCTKOMN

busuku: xeMopocwvu B HEPTH €CTh pe3yIbTaT co00pa U OTIIOKEHUS U3
OCTaHKOB Y€ «TOTOBBIX» MOJIEKYJIIPHBIX CTPYKTYp OTMepIIei OMOTeHHOM
NPUPOJIbI (XMMUYECKHUX PJIEMEHTOB M3 OCTAHKOB ITUIAHKTOHA U BOJIOPOCIICH) WU
e Hao0OpOT, 3TO COBEPILIEHHO MHOE HOBOE (hOpMHUPOBaHUE XEMO(DOCHINH,

KaKk co0opa HEKOW HOBOM KOHCTPYKIIMHM SHEProMHPOPMaLIUU U3 OTPAOOTaHHBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB MPOIILIOHN, T.€. OTpabOTaBIIeH CBOIO TPOTrpaMMy
«QHEPIUH KU3HECOMPOBOXKICHUS U3 MHOTOUUCIIEHHOTO Habopa oTMepIIei
OMOTEeHHOW MPUPOJIBI U TOCIIEAYIONIEE HACKIIICHHE 3TOM HOBOWM KOHCTPYKITUU
AJIEMEHTAMH NIEPBUYHBIX MAaTEPU MATHUTHOU U JJIEKTPUUECKOU SHEPTHM,
M3BIMAaEMbIX U3 TIOTUOIINX KJIETOK KUBBIX OPTAaHU3MOB (B CBETCKOW JTMHTBUCTHKE
TaK Ha3bIBAEMOUN «CMEPTYIIKN»). BOT C 4YeM B UCTUHHBIX AETASAX JOKHA
pa300paThCsi HBIHEITHSS HAyKa, TIEPEXO/IsIasi HA MaTepUATMCTHUYECCKUIN HIealIi3M,
Kak 0oJiee COBEpIIEHHBIN Tall MO3HAHUS UCTUHBI!



C mo3umuii TaKOBOW TITyOMHBI IO3HAHUSI, HECCOMHEHHO, IPUIET OCO3HAHUE
WCTUHHOTO TOHUMAaHUsI, 4TO €CTh HEe(PTh (Ta3), Kak coOO0p ITOM camoit
«CMEPTYIIKU» U, KaK CJIEeICTBHUE, I03BOJIUTENIBHO JIH €€, IIyOOKO YIPsITaHHYIO B
HeJpa, U3BJICKATh HaM KUBYIIIMM Ha 3TOM IUIAHETE U, TEM OO0Jiee, MPUMEHSTh Yepe3
MPOILIECCHI €€ TOPEHMS, a TAKKE BO3MOXKHO JIM COOPAHHYIO U YIPSATAHHYIO
€AMHOXKIbI SHEPTOMH(OPMAIUIO OTPAOOTAaHHOTO, T.€. OBIBILIETO
(GKA3HECOMPOBOXKICHUSD KUBOU KIETKUA OCTABIISITH BHE KOHTPOJIS, T.€. OTIYCKaTh
B CBOOOJTHOE M HEYIIPABIISIEMOE «IUIABAHKE), YHHUTOKAIOIIE BO3JCHCTBOBATH Ha
AJIEMEHTHI HIHE HCTEKAIOIIETO KU3HECOMIPOBOKICHUS U Pa3pyIIAOIIe BIUATH HA
TeKyIee ObITHE KUBBIX KIETOK.

Boznaukaer cienyromuii He MeHee BaKHBIN Bompoc. C KaKo e IEIbI0 U ¢ KaKoTo
MOMEHTA «HABSI3aHHOT'O YBOJIOIMOHHOTOY» PA3BUTHS HAIIICH IJIAHETHI (C yIETOM
BMEIIIATEILCTBA CO CTOPOHBI MHTEPBEHTCKON CHCTeMBbl YTIPaBJICHHS ) BOSHUKIIA
HE0OXOMMOCTh BMEHUTh TaKOM YIIpaBisieMblil (PU3MUECKUI MPOIECC, KOTOPHIA
CBsI3aH C COOOPOM OTJIETBHBIX AJIEMEHTOB (HE BCEX, @ UMEHHO OTJCIbHBIX U
KaKuX?) U3 OCTAHKOB OMOXMUMHUYECKUX MPEIIIECTBEHHUKOB (ITPOT€HUTOPOB) OT
BCEX UCXOJHBIX YMEPIIUX KUBBIX OPraHU3MOB U JaIbHEHIIEe «IBOIIOIMOHHOE) (B
CMBICII€ CTPYKTYPHOTO YCJIOKHEHHUSI) TepehOpMUPOBAHUE MOJICKYIIPHOTO
COCTaBa UIMEHHO YTJIEBOJOPOIOB U3 BCEro OTOOPAHHOTO U COOPaHHOTO?

N camoe rinaBHoe — noyemMy ynpaBisieMoe MPUPOTHOE €CTECTBO BAPYT U3 BCETO
XUMHUYECKOTO IIEMEHTHOTO Ha0Opa OCTAaHKOB OBIBIIHX KUBBIX OPTaHU3MOB TaK
«BHUMATEIHHO U OEPEKHO» 3aNHTEPECOBAIOCH UMEHHO YTIJIEPOJIOM, BOJAOPOIOM U
Cepoii, a MOXKET OBITh BOBCE M HE aTOMapHON MOJICITEHON KOMIUIEKTHOCTBIO ATHX
XUMHYECKHUX IJIEMEHTOB, 0 MOOEIbIO UX IHEPSeMUUECKOU PeULEMKU CO 8Cell UX
0CObOEHHOU IHEP2OUHPDOPMAYUOHHOU HAYUHKOLL, KOMOPYIO He0OX0OUMO NO KAKUM-
MO NPUYUHAM YAPAMAMb U U0IUPOBAMb OM C80O00HO20 OOCMYNA UNU BOJILHO20
UX KaK 0bl cCamocmosimenbHo20 Wil CIYYAUH020 PACNPOCMPAHEHUs 8
okpyoicarowyio cpedy? VI pu BCEM MPHU ATOM MO KaKUM-TO IPUIHHAM (HE M3-3a
HAJIMYHsI BOJIOPOCIIEH, KOHEUHO Ke€) 00s13aTeIbHO JI0JKHA MIPUCYTCTBOBATh BOJIA,
KaK HEeKoe MPUEMHO-CBSI3YIOIIee Hauallo co0opa U JabHEHIIero npeodpa3oBaHus
BCEr0 COOPAHHOTO0, HO YK€ Ha MOJICKYJISIPHOM YPOBHE U MPHU 00s13aTEIHHOM
COMPOBOXKICHUH HEKOTOPBIX OMPEAEIEHHBIX JTOMOJHUTEIBHBIX (PU3NUECKUX
yCJIOBUM, (DOPMUPYEMBIX JIOKATHLHOM OKpYsKaroliei cpenoit! Ykazannoe
HEBO3MOKHO COOTHECTH K CITy4aifHOMY TTPUPOTHOMY SIBJICHHIO, 3TO
JelicTBUTE/IbLHOE TBOPEeHHe, TIPA TOM YIIpaBIseMOe Ha YPOBHE BBIIIIC, YEM paHEe
MIPUHATOM U BOCIIPUHUMAEMOM JIFOJIbMU, KAK HEKOE YITPOILIEHHOE CIIYYalHOE
MaTepualibHOE, Jia enié u Mydaroliee ce0s kak Obl 00Jiee MIJIJTMOHA JIET.

B Takoii moctaHOBKE BOIIpOCa paKypc MO3HABATEILHOTO BEKTOPa O (PU3UICCKOM
npoiiecce HeTeoOpa3oBaHus ONpeeseT HaM COBEPIICHHO UHOW YPOBEHB U
HaIpaBJIeHUE YTOYHCHHS PUUNHHO-CIICICTBEHHBIX OCOOCHHOCTEH, HE
OTPaHUYMBAIONITUX HAIW CYXKJICHUS PaMKaMH YPOBHS MOJICKYJISIPHOTO
MaTEepPUATMCTUYECKOTO MMO3HAHKS OTHOCUTEIBHO CaMOM CyTH (PU3UIECKOTO
mpoiiecca, a TpedyeT 6osee riay00KOoro Mmo3HaBaTeIbHOTO YIIOKEHUS U OCO3HAHUS
OTJZIEJILHOTO 3JIeMEHTa UCTUHBI 0 «COTBOPEHHOM Mupey, OmuparoIierocs

Ha JUAIICKTUKY pPa3BUTHUS SHEPTOMH(GOPMAITIH B TIPOIIECCax



(bopMHUPOBaHUS CIIOKHBIX XUMUUECKUX COSTMHCHHUN U3 TIEPBUYHBIX
MHUPOOOPA3YIONINX MaTepUi SHEPTUN C KAKUMU-TO KOHKPETHBIMU MOCJIEIYIOUUMU
LEJISIMHA, TADMOHUYHO YKJIaJbIBAIOIIUMUCS B 0011eil MOJAEJIbHOM
JHepreTndeckoid KoHcTpykumnu Beel miiaHeTsbl.

Hanuure Boibl B palioHaX HEPTSHBIX MECTOPOKIACHHM, KaK CAaMOTO EMKOTO
HAKOIUTENS SHEProuHGOPMAILIMK U yAECpKaHUS €€ B CTAOMIBHOM COCTOSIHUM,
XapaKkTepu3yeT €€ TOJIbKO C OHOU CTOPOHBI 0053aTEILHOCTH B paMKax
HEOOXOMMBIX YCIOBUM I MMPOUCTEUCHUS (PU3MUECKOT0 Impolecca
HedTeoOpazoBanus. Jlpyras cTopoHa TaKOBOM 0053aTEIHHOCTH CBSI3aHA C TEM,
YTO BOJA IOMHUMO BBIIIEYKAa3aHHBIX CBOMCTB, 3TO €€ U €AMHCTBEHHOE
XPpaHWJIHILE TPUTHUS IS yep:KaHUs €ro B CTAOMILHOM COCTOSTHUU HA HaIleH
IIaHeTe. A Kakoro TpUTHS?

He Oynem 3a0b1BaTh O TOM, YTO HBIHEITHHI (OTHOCUTENIHFHO TEKYIIETO dTana
[MBUJIM3AIIMOHHOTO Pa3BUTHSI 3€MJTN) CTPYKTYPHBIN TpUTHIA Ha 3emIie He
bopmupyeTCs, OH «3aBO3UTCS» U3BHE (TIOCIIE CBEPIICHUS HHTEPBEHTCKOTO
3axBarTa yIpaBjieHHEM ObITHSI YHEPTU Ha 3emiie) U 00 ’TOM Mbl MHOTOKpPATHO
YIOMHHAJIU B peapiaymux cyxaenusx (Hactu 1-5 ODPY), vactuuHo 3aTparubas
BOIIPOCHI O HAIIPABJICHUSAX €r0 MPUMEHEHUS U (PYHKIIMOHAIBHOM IMpeAHa3HAYCHUH,
KaK HEKOETo «IHEPreTUYEeCKOT0 TOITUBa» I MHTEPBEHTCKUX OOBEKTOB U
KomriiekcoB, a Takke B KauecTBe 0053aTeNIbHON YHEPTUU COTPOBOXKICHUS TTPU
aKTUBHM3aLMU YaCTH BMEHEHHBIX PyHKIIMI Mo3ra, ocodenHo nis 4XX
resorunos Moasra.

Jlo cBepieHrs MTHTEPBEHIIUHU 3€MJIM, OHA CBOMMU I'€HEPUPYIOIUMU
BO3MOYHOCTSIMHU (hOpMHPOBajia HEOOXOIMMBIN €l HCTUHHO CTPYKTYPHBIN TPUTHUH,
Y TOJIbKO IMEHHO TOT Ha0Op M3 BCEr0 BO3ZMOXHOT'O CHEKTPa €ro BO3MOKHBIX
M30TOMOB, KOTOPBIA B KOMILIEKCE 00eCrIeYrBall SHEPreTHUYECKUE NOTPEOHOCTH
COMPOBOXKJICHUSI YCIIOBUM OOUTaHUS KUBBIX OPraHU3MOB 00JI€€ BBICOKOTO
MOPSIJIKa B OTIUYHE OT HBIHEIIHET0, B TOM YHCIIe U 00JIee BHICOKOTO YPOBHS
okTaBbl Mo3ra YenoBeka, KOTOpbIN ObLT UCTPEOOBAH MPOIIECCAMU
[{BHIN3aLIMOHHOTO PAa3BUTU U UMEHHO Pa3ymMeHHON OpreHTalNH.

OnHako HbIHE, ITO HE €IMHCTBEHHOE (QYHKIIMOHAIBHOE MPpEeAHA3HAYCHUE
«3aBE3EHHOT0» TPUTHS U O€3yCIOBHBIE «IIOCTPOUTETHHBIE» BO3MOXKHOCTH, & €T0
pUMEHEHUEe HOCHUT OoJiee oOmuMpHBIN xapakTep. OTHO U3 TAKOBBIX MPUMEHEHHM
HEKOTOPBIX OTAEIBHBIX H30TONOB TPUTHS 3aKII0YAETCS B CIEAYIOLIEM.

- 00513aTeNbHOE HAIMYUE CPEIbl C BBICOKOKOHLIEHTPUPOBAHHBIM COAEPKaHUEM
BOJIOpO/Ia JUTsl IPOUCTEUEeHUS TIpoiiecca HedTeoOpa3oBaHus (110 HAYYHOM JIETEH e
— U3 HAKOIUICHUH OPraHM4YeCcKOro BeuecTsa conpomnenaesoro tuna!). Hamuuue
BOJIOpOJIa 00s13aTeNIbHOE YCI0BUE PopMUpOBaHUS HEPTH, U 3TO YTBEPKIACHUE
HECOMHEHHO, MOCKOJIbKY HEPTh €CTh CI0KHAs MOJEKYJISIpHAs KOHCTPYKIHUSA C
YTIEBOJOPOTHON 0a30BOM CTEPIKHEBOM OCHOBOM, KaK UTOT €€ KaK Obl
MHOTOJIETHETO (hHU3UUeCKOoro mpoiecca GopMUpOBaHUs (HO HE MHOTOMIJIMOHHBIX
nera). Ho kakoro u3orora BOJOpPOAa U BCSIKOTO JIM €r0 CIIy4ailHO
MOJIBEPHYBIIET0CS HHPOPMAIIMOHHO YJIOKUBIIETOCS KOHCTPYKTUBHOTO YCTPOCHUS
(OTHOCHUTENBHO ero (PyHKIMOHATEHON HHPOPMAIIMOHHON HAYMHKH) U3
OKpY’Karolen cpeasl?



Bormpoc BechbMa HEOKUIAHHBIN Ta)Ke CIIEITUATNCTaM U3 00JIaCTH XUMHUH U (PU3UKH.
BbIHYX/I€HHO OrpaHUYEeHHBIA MaTepUATHUCTHUECKUI 0a3UC MPOILIOTO
MUPOIIOHUMAHHUSI, TECATUIIECTUSAMHU YOEKJal BCEX HAC MUP MO3HAIOLIUX O
TpadapeTHO BMEHEHHOM OCO3HAHUU OKPY’KAIOIIET0 HAC «MAaTEPUATBHOTO MUPA»
Ha YpOBHE aTOMAapHOT0 WJIM MOJIEKYJISIPHOTO €ro BocnpusTus. Panee TakoBou
0a3uc oOecrieunBall MpeICTaBICHHE B HALLIEM CO3HAHUU caM «Mupy, sIKO
BOCIIPUSTUE OTPAHUYEHHOT'O Ha00Opa XMMUYECKUX DJIEMEHTOB TaOJIUIIbI
MeHieneeBa ¥ pa3IMYHBIMU CIIYYalHBIMU UM UCKYCCTBEHHO OPTaHU30BAHHBIMU
KOMOUWHAITUSIMH U3 HUX.

A Tak 1 orpaHUYeHHO TpadapeTHhI CBOUM KOHCTPYKTUBHBIM 00YCTPOHWCTBOM U
GyHKIIMOHATBHBIM HAJICJICHUEM CaMU yKa3aHHbBIC B TOH ke Tabnuie XuMudecKue
AJIEMEHTHI B paMKaX OKPYXaIOIIETr0 HAC U «IOHSATOr0» HaMU MUPOIIOCTPOEHUSA?
Borpoc He TOJIPKO HHTEPECEH ¢ TIO3UITNI HAIIPaBJICHUS UCCIIEIOBaHNN Oy TyIIIero,
MOCKOJIbKY TOKa YPOBEHb NTO3HAHUSI XUMUKOB U (DU3UKOB HE MTO3BOJIST UM
OCO3HATh U MPEICTaBUTh: KAKOBO CTPOTO BBIPAKEHHOE KOHCTPYKTHUBHOE
00yCTpOMCTBO BCEX Y3JIOBBIX MHPOPMAIIMOHHBIX CBSI3€H B SHEPTETUUYECKHUX
pemETKax KaXa0ro XMMUYECKOro dJIEMEHTa, a 3HAUMT U Kakas popma
KOHCTPYKIIMU SHEPTETUYECKON PEMIETKH XapaKTeEpHa I KaXI0r0 JJIEMEHTA;
BO3MOXKHBI JIU KaKue-IM00 TPaHCISAIUU (HOPM Kax0ro U3 3JIEMEHTOB 0e3
U3MEHEHHS] KOHCTPYKIIMHU U UX (PU3UUYECKOTO COCTOSIHUS Ha aTOMapHOM U OoJiee
rTyOMHHOM KOHCTPYKTMBHOM YPOBHE; BO3MOYKHA JIU KOHCTPYKTHUBHAS
HEU3MEHHOCTh Ha aTOMapHOM YPOBHE KaKJI0TO U3 YKa3aHHBIX JJIEMEHTOB, C
MOJTHBIM WJIM YaCTUYHBIM U3MEHEHUEM BHYTpPEHHEU 3HEpronH(OpMaliOHHON
«HAYMHKW», B KOPHE U3MEHSIONIEH (PYHKIIMOHAIBHYIO 3HAUUMOCTh 3TOTO KE
sieMeHTa B 00Jiee MacIITaOHBIX M CJIOKHBIX MOJIEIISIX TOCTPOCHUST OKPYKAIOIIEH
JNEeUCTBUTEIBLHOCTH; U HakoHell, «KTo niau UTo» 3a71aeT TaKOBYI0 MUHU
MPOTrPaAMMHYIO YSHEPTrOMH(GOPMAIIMOHHYIO BHYTPEHHIOI (PYHKITMOHAIBHYIO
HAYMHKY BCEMY 3TOMY pa3HOOOPa31I0 XUMUYECKHUX DJIEMEHTOB, KaK
MUHHKIIACTEPHBIX CAMOCTOSITEIbHBIX CUCTEM YIPABJICHUSI OTKPHITOTO WU
3aKPBITOTO THUIIA CAMHUM TIPOIieccaM OBITHSI SHEPTHUH BHYTPEHHETO MPOTPAMMHOTO
COJIEpKaHMsI JIIEMEHTOB, ONPEACIISIOUIYI0 CTPOTYIO MACHOPTU3ALUIO JAIbHEHIIErO
1[EJIEBOTO OBITUSI JAHHOTO 3JIEMEHTA B OOIIMX MaKpPO MACIITaA0OHBIX MOJEIIAX OBITHS
SHEpruil 6ojiee BHICOKOTO YPOBHS, T.€. Bcero «CorBopéHHOro Mupa»? Cambix
CaMOYBEPEHHBIX Cpa3y ke mpeaynpexaaeM, 4to Hu HavuanbHuk Batiei aro00i
nabopatopuu, HU HauaneHuk kakoro-nmu6o MuctutyTa u naxe pykosojactso PAH
P®, na u kT0-1M00 B Cpesie BCEro coo0IIecTBa U3 JIIOACH, TAKOBBIX MPOTPAMMHBIX
YKa3aHUM COCTOSIHUSIM yIIpaBJieHUsl ObITHS SHEPTUI, TeM 0oJjiee OTpabOTaHHBIX
SHEPIuil OBIBIIETO KU3HECOMPOBOXKICHHUSI, 1aBaTh HE MOXKET. BOoT kakoBo
OPUEHTUPOBAHUE 11€JIEBOM YCTAHOBKHU U TPEOOBAHUM K MpolieccaM U yPOBHIO
HBIHEUTHEr0 COCTOSIHUS MTO3HAHMS, TOCKOJIBKY OHU PEAIbHO CTAHOBATCS BEJIECHUEM
HOBOTO BPEMEHU M COOTBETCTBYIOT OTKOPPEKTUPOBAHHOMY TAKTy COOBITHUIHOTO
BPEMEHH B pPaMKax ITPOUCXOIAIINX CYIIECTBEHHbIX M3MeHEeHU BekTopa Llenu
OyAymux sIBICHUM, NeicTBUIM 1 coObITHIi Ha 3emie!

Ho BepHEMCH K HallleMy BOIPOCY O BOJIOPOi€ (KaK OJHOM U3 U30TOMOB TPUTHS),
3aJIeiCTBOBAaHHOM B He(pTeoOpa3zoBaHuu (Tase), Kak CIOKHEUIIIEM yIPaBIIEMOM



nporecce codopa 0TpabOTaHHBIX SHEPTUI PA3TUYHOTO YPOBHS
’KU3HECOMPOBOXKIEHUSI OTMEPIIUX JKUBBIX KIJIETOK (BKJIOYAst U OT MOYUBIIUX CBOIO
OMOJIOTUYECKYIO KU3Hb MIIOTH JIFO/ICH ), €CIIH TaKUM 00pa3oM €ro MOKHO
YOPOUIEHHO OMpeaeuTh. To ecTb BOJOPOA BOJIbI, KAaK €TUHCTBEHHBIN U3
MHOKECTBA U30TOIOB TPUTHS, SIBJISIETCS MMEHHO TOU HE CITy4alHO
chOpMHPOBAHHOM COMPOBOXKIAIOIIECH Cpeoif, KOTOpast 00J1a/1aeT BO3MOKHOCTBIO
co0opa U yaepKaHus 4acTu oTpadoranHol [IporpaMmHoOii sHEprUK U3 MHOKECTBA
YIPABISIIOUIUX 3JIEMEHTOB )KM3HECONPOBOXKACHHS OBIBIINX JKUBBIX KJIETOK B
MHTEpecax U30JSUUN TAKOBOM SHEPTUU OT BO3MOKHOCTH CBOOOJHOTO €€
JaNbHENIIETo MepeMelleHns Kyaa-1uo0 B okpyxarolieii cpene. OTpaboTaHHbIC
AJIEMEHTBI SHEPTUHM YIIPABJICHUS )KU3HECONPOBOKICHUEM HEO0X0IMMO
HelpeMeHHO U30JIUPOBAaTh, IOCKOJIBKY OHH HOCST B ce0e mocie cBoei
OTpa0OTKH HEKUH «arpecCMBHBIM Pa3pylIAKIIMI XapaKTep» B OTHOIICHUH
COINPOBOKIAEMOM Cpebl TEKYIero ObITHSI APYTOH KUBOI KJIETKH U KJIETKH
(10pbI1, 1 OyyT BBI3BIBATH KaKHE-TO HEBOOOPA3UMBIE MTPOLIECCHI OTKIOHEHUS OT
VHIUBUYAIBHO 3aJI0)KEHHOIO HOBOM IPOIPaMMON CHHTE3a B HBIHE KUBYIIMX
KJIETKaX Ha JJI0OOM ypOBHE, IPUBOIALINX KaK CIEACTBHE K MyTallUl UX COCTOSIHUN
WM pa3pyIlIeHUH TapMOHUH UX Pa3BUTH. A 3TO M €CTh HAYAJIO MPOTrPAMMHBIX
OTKJIOHEHHUH, T.€. 3200/1eBAHUH KJIETOK.

B npupo/ie Hu4Yero JMIIHEro HeT, BCE SHEPTUU PAaHHETO MPUMEHEHUS
UCITIOJIB3YIOTCS JJI1 KAKUX-TO CO3MJIaTEIbHBIX ITpoLeccoB B Oynymem. Ho ecmb
HeKoe mady Ha 00A3aMenbHYI0 UZ0TIAUUIO ONPEOETEHHBIX OMPADOMAHHBIX
UHDOPMAUUOHHBIX IHEP2UIL YRPABTCHUA U IO 00IHCHO OblMb CIPO20
co01100eno! IMeHHO TakoBOE Taly CTaJI0 HEMPEMEHHON HE0OXOUMOCTBIO TIOCIIE
MHTEPBEHTCKOI'O BTOPXKEHUSI Ha HAIlly TUIAHETY CO CTOPOHBI DOpOBCKOil CHucTEMBI,
MOCKOJIbKY 3T0M CHcTeMe Ha BCe MOCEACTBUS ObITHS COCTOSIHUI SHEPTHI U TEM
0osee Ha coOMI0IEHNE TAPMOHHMHU OBITHSI SHEPTHUl ObLIIO HAIJIEBATh 110
OINPENENICHUIO CYTH UX Napa3suTUPYIOLIEr0 HACUIIUS BO BCEM, YTO CBSI3aHO C UX
BPEMEHHBIM ObITHEM Tie-Tn00 Boobmie! HedTh, kak o/iMH U3 pe3yIbTaToB
MOCJIEACTBUIM MU OPTaHU30BAHHOTO MAapa3UTUPYIOLIETrO ObITUS, B TOM YUCIE U
OBITHS BCETO JKUBOTO, SIBISIETCS TOMY IPUMEPOM. YK CIUIIKOM MHOTO HEHY KHbIX
Y arpeccUBHBIX (B OTHOIIEHUU K OKPYXKalollei NeHCTBUTEIIbHOCTH) OTXO/I0B OT
BCEr0, YTO UMH OBLJIO OPraHM30BaHO, BMEHEHO MJIM U3MEHEHO BO BCEM ObITHE
AHEPruii u ObITHE OMOJIOTUYECKOU chepbl B TOM Yucie. /[0 MHTepBEHIINU KUIKUX
Y Ta3000pa3HbIX YIJIEBOAOPOAOB B TaKOM (hopmaTe codopa U U30JIAIHH (KaK
O0TpabOTaHHON POrPAMMHON 3HEProMH(pOpPMAIUN YIPABICHUS
’KU3HECOMPOBOXKIECHUEM KIIETKH), Ha TUIaHEeTe 3eMJIsl HE CYLIECTBOBAJIO!

- o0s13arenbHOe HaMuue ctadbmibHbIX U30TOMO0B (12C u 13C) B HedTH (Taze), a
TaK)Xe B OMOJIOTMYECKUX OpTaHu3Max (YMEPIIUX U )KUBBIX) U B OPraHUYECKOM
BELIECTBE MOPObI B paiioHAX MECTOPOKIACHUS HEPTH.

Crnenyer 3aMETUTh OJJHY BaXXHYIO JI€Tajlb, 3aKJIFOYAOLIYIOCS B TOM, YTO U3 BCEX HA
3emie cymiecTByromux n3oromnos yriepoaa (ot 8C mo 22C), Tonpko 12C u 13C
SIBJISFOTCSI CTAOMIJIBHBIMU, ¥ TIOUEMY-TO UMEHHO TOJIKO 3TH JBA CTAOMIIbHBIX
M30TOTa UMEIOT 00s13aTENhCTBA (TIPE/T MATYIIKOW MPUPOJIOI0) OBITH B CTPYKTYpE
MOJIEKYJIIPHOM KOHCTpyKIMH HedTH (raza), Ho nmoyemy? Kazamoch Obl, Takue xe



CTaOMIIbHBIE U30TOIIBI YTIEPOIa UMEIOTCS B CTPYKTYPE aIMa30B U MHOTHX JPYTHX
JParoleHHBIX U MOJyAPArolleHHbIX MPUPOJIHBIX KPUCTAIIJIOB, U BOOOIIIE BO
MHOTHUX JPYTUX MOJIEKYJISIPHBIX COCIMHEHUSAX, HO OYEMY-TO U3 HUX HUKaK HE
MoxeT cpopmupoBaThesi HeTh. bosee Toro, HedTereonorus 3ameTusia TaKyro
TOHKOCTb, — TaM, I'/ie OSIBJISIIOTCS AParoueHHble KAMHH, TAM HeT CMbICJIa
3aHUMATBhCS ouckamMu HedTH (HO ra3 Bo3moxkeH). Cam mo cebe
HaIpalIMBaETCs OJTHO3HAYHBIN BBIBOJI: KOHCTPYKTUBHOE BHEIIHEE 101001
ctabmbHbIX W30TOMOB12C 1 13C He MO3BOJISAET MOJIaraTh UX €IMHCTBEHHOCTD U
HEMOBTOPUMOCTb BO BCEM MPUPOJHOM ecTecTBe. OHU, MPU CBOEM BHEIIIHEM
KOHCTPYKTUBHOM IOJ00MH, CYIIIECTBEHHO OTJIMYAIOTCSA CBOCH BHYTpEHHEH
sHeprouHpopmanoHHon HaunHKOU. [Toaromy crabunbsubie nzotomnsl 12C u 13C,
BCTPEYAIONTUECS B TJIOTH KJIETOK KUBBIX OPTaHU3MOB, KJIETKaX (JIOPHI U
COOTBETCTBEHHO B He(PTH (rase), CyIEeCTBEHHO OTIMYAIOTCS OT BHEITHE TIOTOOHBIX
M30TOIOB BO BCEX JIPYTHUX CI0KHBIX MOJIEKYJISIPHBIX COETMHEHUSX. FIMEHHO
YTAEPOJT KUBOM JIETKH U KJIETKU (JIOPHI SIBISIETCS TEM OCHOBHBIM XPaHUJIUIIIEM
Bceit [IporpamMmMHuoit nHGoOpMaIu, KoTopasi B 00IIEM BUJIE TTO3BOJISIET UM
OCYIIECTBJISAThH OOJIBIIOE KOJTUYECTBO (PU3NYECKUX TPOIIECCOB CUHTE3a U KaKUX-
100 MPOTrPaMMHO YIIOKEHHBIX OOMEHHBIX MTPOIIECCOB PA3IUYHOTO YPOBHS,
HEOOXOUMBIX JIJIs1 BOIUIOMIEHUS Pa3HO(YHKIIMOHATILHOTO OBITUS KAXKI0M KIETKE
OTAENbHO. JHeProuH(GPOPMANMOHHAS HAYNHKA U SIBJISIETCH CYylIeCTBEHHOM
YaCThI0 CBOCOOPA3ZHOM «QHEPIMH KUZHI» KAKA0H KJIeTKH! C 3T0ro MoMeHTa
MeIUIIHe UMeeT CMbICJI 32 lyMaThCs 0 TOM, B KAKOl MOMEHT U 00s13aTeJIbHO
JIM 00pa3yroiascs CTBOJIOBAas KJIeTKa 00peTaeT «ejb CB0ero JajJbHeiiero
ObITHS»? DTO Kak ObI 1O X0y CYXKJIEHHUSI, HO HE 110 CYyTH pacCMaTpUBaeMoOil
pOOJIEMBI.

Opnako, nocsue oTpaOOTKH WM BBIHYKJIEHHOTO 0 KaKOW-TO HaBeAEHHON TPUYMHE
npeKpanieHus GyHKIIMOHUPOBAHKS TAKOBOUM MPOTPaMMBbI, OCTaTOYHAs YacTh (He
O0TpabOTaHHAsI) B CTPYKTYpE TAKOTO YIiIepoJia JOJKHa ObITh U30JIMPOBAaHA OT
CBOOOTHOTO TIEPEMEILICHUS B OKpY Karoliel cpene. EAuHoX) sl 00peTs nmapameTpsbl
BPEMEHU U IPOCTPAHCTBA, KaK 2JIEMEHTA KOHCTPYKIIUU YHEPTOMH(GOPMAITIH TPU
dbopmupoBaHuU (POKIACHUM) )KUBOU KIICTKH WIIA KJIETKH (JIOPHI, CTAOMIbHBIC
uzoronsl 12C u 13C Takke eIUHOXKIBI U TIOTEPSIOT UX T0CIe OTPAOOTKH TaKTa
CBOETO COOBITUITHOTO BPEMEHH (TaKTa CBOEH >KU3HM), CTAB BIOCIEACTBUU ITUM
CaMbIM pa3pymiatoimumM GakTOpOM KU3HU WU TOMEHSB QYHKIIUIO «IHEPTUU
YKUBBD) HA SHEPIHUI0 «cMepTyIKuy». [Ipu HeHenHeM ypoBHe [{uBUIM3aIIMOHHOTO
Pa3BUTHUSI M1 COOTBETCTBYIOIIETO YIPABJICHUS TAKOBBIM ITPOIIECCOM (YUUTHIBASI
HE3aBEPIIEHHOCTD MPOIECCOB BOCCO3aHUsI UCTUHHBIX COCTOSIHUM YIIPABJICHUS U
OBITHSI DHEPTUM MOCIIE MHTEPBEHIMHN ) TTIOKAa OPTaHU3M KUB, Kak KiactepHast
ynpasisiemass CucteMa OTKPBITOTO THIIA, yKa3aHHbIEe CTa0uIbHbIe N30TOIbI (12C
u 13C) yacTUYHO BBIBOJSTCS U3 HETO B OOIIEM ITMKJIE BBIBOIa 0OPA3YIOMIUXCS B
OpraHu3Me TOKCUHOB TOCJIE MOJTHOU 0TpadoTku [Iporpamm
HHEPronH(GOPMAIIMOHHOTO YIPABJISIFOIIETO COMPOBOXKICHHUS, 3AJI0KEHHOTO UM
panee nipu popmupoBanuu (poxxaennn) kietku. He cymniecTByer mojiHoro
OKMBJIEHUS MJIOTH Yy:Ke eJMHOMKIbI yMepIleil KJIeTKU U €€ 00pa3oBaHmiA
(rutoth), kak KiacrepHoit Cuctemsl yrpaBieHHs] OTKPBITOTO THIA, KaK ObI 00 3TOM



HE YTBEPKJ1aJ0Ch B JIETEH/IAX, CKa3KaX U MeUTaxX Hay4YHBIX remedTMaxepoB U
aBaHTIOPUCTOB C JIYKaBBIMH LIEJISIMH, TIOCKOJIBKY IIPU OMOJIOTMYECKON cMepTr
KJIETKU TIOBTOPHO SHEPIUsl )KU3HU Yepe3 yKa3aHHbBIE U30TOIBI yIiiepoaa ei
IPUJIaBaThCS y’KE HE MOXKET!

A cama nporpamma «ObITh HEQTBIO» (paHee 0TpaboTaHHask IpOrpaMMa KU3HU
YKUBBIX KJIETOK U 4aCTH KJIETOK ()JIOpPBI, @ TOUHEE BMEHEHHAs YbUM-TO M0o3roM
WIM KaKUM-TO YIIPABISIIOIIMM CEPBEPOM UyrKasl IPOrpaMMa CUHTE3a, HO HE HOBBIX
KJIETOK IUJIOTH, KaK BayKHasl COCTABJISIIOLIAS U3 BCErO KOJIMYECTBA TPOrpaMMm
YKU3HECOIPOBOKIEHUS) YACTUYHO IIPOJOJIKAET COXPAHATHCSA Y MOMABIIKX B IJIOTh
U30TOIOB yriiepojia. Kak TONbKO «BBIPBABIINECS HA CBOOOIY» OCTaTOYHO
IPOrpaMMHO HACBIIEHHBIE U30TONBI yTiepoia (IpOUUION TPOrpaMMBbl YYKI0TO
YKU3HECOIIPOBOKIEHHUS) OOPETYT CBOE HOBOE MECTO B HOBOM OpraHU3Me (4epes
ropeHre HeTenpoayKTOB, Yepe3 T€ ke MPOAYKTHI MMTAHUS U HHBIM ITyTEM), TO
3TO B KOHEYHOM UTOI€ CBOCOOpa3HOE UYKEPOAHOE BTOPKEHHE (CBOEH sHEpruei
CMEPTYILKH) U TIPU 3TOM, HECOMHEHHO, OYIET pa3pyliaTh JIOObIE IPOrpaMMHBIE
«POJIHBIE» MPOLECCHI JKU3HECOIIPOBOXKICHHSI )KUBOW KJIIETKH WJIA CUHTE3a KIETKU
¢nopsl. Takum 00pa3oM, NPOSABISAETCS OAHO U3 MPUUMHHBIX Haual pa3IndHbIX
IPOLIECCOB OTKJIOHEHUSI CUHTE3a, T.€. MyTallisl, HapyLIeHHE IPOTrPAMMHBIX
IIPOLIECCOB YIPABIEHUS Pa3BUTHEM U ITpoyee. Tak YyTo 3TO TaKOe, — YIIIepo OT
cropanus He(Tu U €€ npoaykToB? Heghmv smo codpannan u uzonupoeannasn om
Ouonocuueckoil cghepul u eé Hcusnu c60eodpa3nans KOHCMPYKUYUA «IHEP2o-
Ouonozuveckasn cmepmsp) B €€ OMaTEPUAIM30BAHHON (DOPME OTXOI0B, 6HOBD
8bINYUIEHHAA HA C60000Y 3a CUEM NPUMEHEHUA €€ 6 Kauecmee Monaiuea 6
menjioInepzemuKe u mpancnopme. I1a KAHPOPMALIMOHHAS CMEPTH»
00yCJIaBJIMBAET MOCJAEAYIOIYI0 OHOJOTHYECKYI0 CMEPTh, T.e. 00JIe3HH,
MyTanuio, GopMupoBaHue 6J1aronNpUATHON cpeAbl HOBBIM BHPYyCaM, HE
XapaKTEepHBIM I Hallel MIaHeThl U Impoyee.

Uto ke HbIHE OTPAaHUYMBAET TaK HA3bIBAEMYIO «yTUIIN3ALIMI0» OTPaOOTaHHbBIX
CTPYKTYp 3HEpromH(popmMalnu, Kak HEKOH MporpaMmbl OBIBILIETO COITPOBOXKICHUS
HHEProOMOreHe3nca, 3aJ10KEeHHON B )KUBYIO KJIETKY U KJIETKY (JIOpbI, U HE TOJIBKO
Ha 3emuie? [loyemy 10 HHTEPBEHTCKOTO BMENIATENHCTBA HA 3eMJie HE ObLIO
KUJKUX U Ta3000pa3HbIX YIIEBOIOPOAOB, KaK HEKOETO BBIHYXJAEHHOIO cobopa U
U30JISIIMU OTPaOOTaHHOM SHEProMH(pOpPMAaLMK OT MPOILIOr0 BOIUIOMIEHHUS
HEproororeHe3nca KIeTku ubeit-mnoo muotu? Kak u nouemy B Kocmoce
(bopMHPYIOTCA CKOIUIEHUSI METAaHOBOTO JIb/Ia B CTPOEHUU MHOTHUX TUIAHET U
aCTEpOUIOB, HE SIBJISIETCS JIU 3TO 3JIEMEHTOM cO00pa U yTUIIM3ALMOHHOTO
Ipoliecca SHEPTUd yIIPaBIeHUYECKOT0 XapakTepa, 0Tpad0TaBIIMX MPOrpaMMBbl
COMPOBOXKJICHUS SHEPTOOMOreHe3 ca JKUBBIX KJIETOK Ha KaKUX-TO manerax? Tak
BO3HMKAET HE ONpPeAeIEHHOE KOJIMYECTBO BOIIPOCOB IS OJIMKANIINX Oy TyIIHX
UCCJIEIOBaHM, OTBET HAa KOTOPbIE, HECCOMHEHHO BaXKE€H, MOCKOJIbKY Oyayliee
UYennoBeuecTBO Ha MOCAEAYIOMIMX ATanax CBOEro pa3BUTHS UMEET IIPABO HA CBOE
CYLIECTBOBAHME TOJIbKO MPU YCIOBUHM OPraHU3alMU CBOETO OBITHS Ha
0€30TX0JTHOM MPHUHIIMIIE BO BCEX KUTEHCKHUX cepax, B TOM YHUCIIE U MOCIIEe
3aBepUICHHs] OMOJIOTUYECKOTO CYIIECTBOBAHUS TUIOTH.



Bcé€ neno B ToM, 4TO paHee, T.€. 10 MHTEPBEHTCKOI'O BMEIIATEIbCTBA HA 3EMIIIO,
Mpoliecc yIpaBiIeHHs] BCEM ObITUEM SHEPTU B mpeaesiax ot 8 10 512 okraBbl
(KaK MmepBbId ATaN MUBUIM3ALMOHHOTO Pa3BUTHUS) ObLIT 00YCTPOEH TaKUM
JUCKPETHO Pa3BUBAIOIIMMCS MPOrPaMMHBIM 00pa3oM, IMPU KOTOPOM Hallla TiaHeTa
oOJajaia aBBTOHOMHOM FeHEPUPYIOLIEH U YTUIIN3AIIMOHHON CIIOCOOHOCTHIO
o0ecreynBaTh COBEPIICHCTBOBAHUE TAPMOHUU OBITUSI SHEPTUNA, 3aUMCTBYS
(moJty4ast) u3BHE TOJIBKO AJIEMEHTHI HEPTUM YIIPaBIISIONIET0 (00yUYaroIIero)
xapakrtepa oT rpynibl [{usmnuzanuit OproH (Bbiiie ypoBHS 512 OKTaBhI),
OPUEHTHUPYACH HA MIEPEXO]T OO HONEUUMENbCKOE CONPOBOICOEHUE ZPYNNbl
Hueunuzayuii Cupuyc.

[Tpu Takoit Cucreme YnpaBiaeHUs! CBOAWINCH JO MUHUMYMa 3JIEMEHTHI
dbopMUpOBaHUA KAKUX-THOO0 KOHCTPYKIIMM SHEPTeTHUYECKUX PEIIETOK U3 SHEPTUI B
UX HEMHEPLIMOHHOM U MHEPLIMOHHOM (MaTepHUabHOM) COCTOSIHUSAX, KOTOPBIE
MOTJIH Obl 00peTaTh B MPOIIECCE CBOETO OBITHS KAKOE-TO arpeCCUBHOE MOJI0KEHUE
B OTHOLLIEHNUHU MHBIX OKPY’KAIOIIMX COCTOSIHUM 3Hepruil. IIpodsem ¢
yTuau3anuei oTpaboTaHHBIX YHEPrOMHGOPMAIIMOHHBIX YIOXKEHUN MOCIIe
OTpabOTKHU MX MPOTPaMMBbI COITPOBOK/ICHUS IHEPTroOHOTeHe3Mca JKUBOH KIeTKH
He 0BL10, TOCKOJIBKY BCS X KOHCTPYKIIMS M CaM MPOLECC YIPABISAIOIIETO
COTMPOBOXKJICHUSI OCYIIIECTBIISIICA HAa ypOBHE He HUM:Ke 84-86 okTaBbI d3HEpruii (1
Jlake CYILIECTBEHHO BBIIIE JUIsl OTAEIBHBIX IPYI UHAUBUIOB). ClleyeT TaKkxKe
HAIIOMHUTB O TOM, UTO YPOBEHb OKTaBbI Mo3ra YenoBeka 10 HHTEPBEHTCKOIO
BMeEIIaTeIbCTBA ObUT B IIpejenax oT 98 1o 224 (B eAMHUYHBIX KoJInuecTBax u 512)
okTaBbl. TakuM 00pazom, Mo3r UenoBeka ynpaiisiyi BIOJHE CAaMOCTOSITEILHO
BCEM IPOLIECCOM TaK Ha3bIBAEMOUN «yTHIIM3ALUN», IPUMEHSSI COCTOSHUS
0TpabOTaHHOMU SHEProMHGOpMaIK B NOCAEAYIOINX OOMEHHBIX Mpoueccax Oosee
HU3KOTO YPOBHS, T.€. B PA3JIMYHBIX HEOOXOAUMBIX OMOXMMHUYECKUX MPOLECccax
cBoeil oTu. Ilosmomy, makoz2o Habopa u KoaUvecmsa 0coo0 «NoJIe3HbIX»
baxkmeputl u Napazumos HYympu KUleyHuKa He mpeooseaiocs, B OTINIUE OT
BBIHY/ICHHO BMEHEHHBIX YCJIOBUN HBIHEUIHETO UX 00513aTEIbHOrO MPUCYTCTBUS
(MOCKONBbKY KpoMe NMpUHIMNIA napazutuzma D0posckas Cuctema Mup
IPEJCTaBISTh HE MOTJIa), 1a U OOMEHHBIE MTPOLIECCHI KJIETOK B UX O0IIEM
YIJIOXKEHUU ObLITN O60JIee TapMOHUYHBI.

CrnenyeTt Takke 3aMETUTh U TaKyl0 HE MEHEE BaXKHYI0 OCOOCHHOCTh: YUUTHIBAS
0o0Jiee BBICOKHI YPOBEHb OKTaB AHEPrOMH(OPMAIIMIOHHOTO TPOTPAMMHOTO
COMPOBOXKJICHHUS JIJIS1 BCEX MPOLECCOB )KMU3HECOMPOBOKACHUS KIETKHU, UX
«MPOTPaMMHOE YJI0KEHHE» (DOPMUPOBATIOCH HE C IOMOIIBIO U30TOMOB

yriepoaa 12C u 13C, a coBepiieHHO B MTHOM KOHCTPYKTUBHOM SHEPreTUYECKOM
YIIOKEHUH, HE OTPAHUYMBasl ce0sl YKa3aHHBIM Jy3JIbHBIM M30TOMHBIM HA0OPOM.
DTO npelonpeiesnsio U UHOH, T.e. 60Jiee BRICOKOTO YPOBHS MOJICIIbHBIN YKIIa]l
JHK (c OTKpBITBIM IPUMEHEHUEM YETBEPTOW IPYIIIbI KOJIOHOB), U
COOTBETCTBYIOIIEE O0JIee MPOJOIKHUTEIEHOE OMOJIOTHYECKOE CYIIECTBOBAHUE
w10ty YenoBeka, U MHOTHE IPYTrye MPOLECCH TApMOHUU SHEPTUI B UX
WHEPLIMOHHOM U HEMHEPLIMOHHOM COCTOSIHUSIX, KOTOPBIE B CBOEM E€IMHCTBE U
IIPEICTABIIIIN IJIOTh U CyTh UenoBeka, a TAKkKe U BCE €ro NpeIMETHOE U



HenpeaMeTHoe (YHKIIMOHATBFHO HaJENEHHOE CYIIeCTBOBaHKE Ha 3emie. TakoBOro
CY>KJE€HUS MOKa JOCTAaTOYHO IO CYTH paccMaTpUBAEMOM MpoOIEeMBbI.

YT0 Kacajaoch )KUBBIX KJIETOK BCEH OCTAJbHON YaCTH MPOTO-0MOJIOTHYeCKOM
cepol (kpome Yenoseka), To 0TpaboTaHHAs SHEPrOMH(OPMAITHUS TTOCIIC
OMOJIOTUYECKOT0 3aBEPILICHUS KU3HHU UX KIETOK MPUMEHSIIACh 11 chepbl Giiopsl
C CO3UJIaTeIIbHBIMU COMTPOBOKAAIOIUMH (PYHKIHMAMU (TOXKe 82-84 OKTaBbI
HHEPruit), MHOTA T0BOS MPOIECC YTUIIN3AIUU YHEPTUH YIIpaBIEHUS 0 YPOBHS,
OJIN3KOTO K YPOBHIO MUHEPAIIOO0PA3YIOIIUX MAaTEPHl HE arpeCCUBHOIO XapakTepa
K OKPYXXaIoIlIeH cpee.

Takum 00pazom, 10 MUHMMYMa ObLIa CBEIEHA BCS MPOLEAYpa YTUIIU3AU Ha
BBICOKOM YPOBHE OKTaB YHEPTHUM (HEMHEPIIMOHHOM COCTOSIHUH ), HUYETO JIUIITHETO
Y HUYETrO arpeCCUBHOTO B KAYECTBE O0TX0/10B. ECTEeCTBEHHO Ha MepBOM 3Tare
CBOET0 UMBUJIM3ALMOHHOIO Pa3BUTHs 3€MJIsl M HE MOrJja 001a1aTh YpOBHEM CBEPX
COBEPILIEHCTBA OBITHS SHEPTHIL, 3TO €Il MPEJICTOUT Ha MOCIETYIONTUX dTarax
pa3Butusi. OHa, Kak U JpYrUe TUIAHEThl 00JIaJat0NIe YCIOBUSIMU KU3HH,
OCTaBJIslJIa 32 COOOM HEKUH Clie]l ONpeIeIEHHOTO «IHEPTOMH(POPMAITMOHHOTO
YaCTHUYHO HE MepepadOTaHHOTO MyCOpay, MPUBO/IS BCE Belie]] cOpackiBaeMoe B
TaKO€ COCTOSIHME, KOTOpoe He ocTaércst 6e3 BHUMaHus B Kocmoce u cobopHO
KOHIIEHTPUPYETCS U U30JIUPYETCS HA OTNIEIBHBIX €ro 00beKTaxX s
MOCJIETYIOIIETO KaKOT0-TO MMPUMEHEHUs1, cOO0pa WM yTUIIN3AIUH C MTOCTIeAYIOMeH
MOJIB30M CO3UIATEIIBHOTO IPUMEHEHUS. « DHEPTeTHYECKUM Mycopom» B Kocmoce
HE pa30pachIBalOTCs, TeM 00Jiee B SHEPTOMH(POPMAIMOHHOM KOHCTPYKIUU
SHEPIUii, HE MPUBE/IS €r0 B COCTOSIHUSA, KOTOPBhIE MOTYT OBITh B JaJIbHEHIIIEM Kak-
TO IPUMEHEHBI JJIs1 TOCJIEAYIOIINX CO3UAaHUM.

[locne cBepuieHNsI HHTEPBEHIMH Ha 3€MIIIO M KOHCTPYKTHUBHOTO MIEPEYCTPOMCTBA
MPOIIECCOB OBITHUS IHEPTUM, TAKOHN IJIEMEHT, KaK yTHIN3aLM
HHEPronH(GOPMAIIMOHHBIX OCTATKOB OTPAOOTAaHHBIX TPOTPAMMHBIX JIEMEHTOB
SHEPIUil )KU3HECOMPOBOKIECHUS, PETEPIIEIT CYIIIECTBEHHbIE KOHCTPYKTUBHbIE
yrpouieHusi. MHOrue 3J1eMEHTHI IIEpeyCTPOUCTBA, BEPIIMMbIE HHTEPBEHTCKOM
CucrtemMoil YpaBiieHuUsl, Mbl HEOJJHOKPATHO MPEACTABIISUIA B CBOMX MPEIBIAYIINX
cyxaeHusx. Hoine ynpasiaenue Mo3rom Jiojieid conpoBo:xaaercsi Ha 64
OKTaBe JHEPTIHii, a yrpaBJIeHUE BCEMH MTPOIIECCAMH YHEPrOOHMOTreHe3nca KIETOK
TI0TH (BCcel OMOJIOTUYECKON Cpeibl) HA YPOBHE 52 OKTaBbI JHEPIHid,
ylnpaBJieHHE MPOLecCaMU CHHTe3a KJIeTOK (uiopbl Ha 48-52 oKTaBe IHEPruii.
[Ipouiecc yTunu3annm BCEro KOMIUIEKCa OTPa0OTAHHON MTPOrpaMMHOM
sHEpPronHpOpMaIU KU3HECOTTPOBOXKICHUS KIETOK MPAKTUYECKH CBEJIEH J10
npeaeIbHOTO0 MUHUMYMa (OTPaHUYEHHO B MEPUO] OMOJIOTMYECKON KU3HHU KIIETOK
m10TH). BMecto aToro nutepBeHTckor CucteMor YmpapiieHus: Obljla BMEHEHA
[Iporpamma coOopa u U30JSALUH, T.€. HEPTh U «ITPUPOTHBII Ta3.

OT0 IUITHUHN pa3 TOATBEPKIAAET HEOOXOUMOCTh 33 TyMaThCsl HA/l TEM, YTO MOTJIA
JIM XOTS1 OBI JIFOJIM CAaMOCTOATEILHO TOJBKO 3a CU€T cBOero Mo3sra ynpasisiTh
CJIOKHEUIIIMMU MTPOLIECCAMU KU3HECOMPOBOXKICHUSI CBOMX KUBBIX KIIETOK, UX
CJIOHEUTITMMU TIPOTpaMMaMH COTIPOBOK/ICHUS SHEPTOOMOTeHEe3rca BCEil CBOCH
IJI0TH, TT03a00TUTHCS O TIPOIIECCaX YTUITU3AIMH OTPAOOTAaHHBIX TPOTPAMM
AHEPronH(GOpMAaIHU B MX HEUHEPIIMOHHOM COCTOSTHUU YHEPTUN U MHOTOE JIPYTOE.



Koneuno xe, Tpedyercs Hannuue Cuctemsl Y IpaBieHus 1, 0ojee Toro,
00s13aTeNIbHO JTOJDKEH CyliecTBOBaTh M HancuctemMubiii YpoBeHb YIipaBiieHUs.
YacTp TakoBbIX PyHKIIMK Mo3ry nelcTBUTEILHO HajieaeHo, Ho Homo sapiens
JNEUCTBUTENBHO JIN «Pa3yMHBII», €CIIM OH «CO3/1al» U BHEJIPUI TEXHOJIOTHUHU CBOEH
nukBuaunn? Bornpoc Ha caMoCTOAATe IbHBbIE CYKICHHS.

Mecta o cOopy TakoBO# «0TpabOTaHHOM SHEProOUHPOPMALIAL
YKU3HECOIIPOBOXK/IECHUS KIIETOK, COJIepKallIeics B TAaKOM CelU(pUIHO
HACBILLIEHHOM YTJIepoae, POPMUPYIOTCS TOJBKO B TAKUX 30HAX, /1€ BO3MOKEH
MOJIHBIM KOHTPOJIb U YIIPABJIEHUE IPOLECCOM cO00pa U YAEPKaHUS C TIOMOILBIO
MMEIOLIMXCS B TAKOM PAMOHE YIIPABIISIIOIINX YCIOBUM: CEPBEPOB, JOCTATOUYHBIX
YpOBHEH MepeTOKa SJHEPTUl 1o ceTkam XapTtMaHa u Kropu (pa3MeniéHHbIX B CIOSIX
Atmocdepnt Nel u Ne2) 1, He0OX0IUMOTO JIJIs1 3TOTO MpoIlecca KOIHMIECTBa
BO/I0COOpa ¢ JOCTaTOYHBIM HACHIIIEHUEM TPUTHS B Bojie. Tak uto popmupoBaHue
MECTOPOXKACHUS HETH WIH rasza, — 3TO JAJIEKO HE MPOCTasl MITyKa, KaK 3TO
YIPOILIEHHO PacCMaTPUBAETCS HBIHEIIHUMU CIIEHHAIUCTAMM.

Hed1b «0Opazyercs» TOIbKO TaM, T1ie: chopMupoBaHa HEUTpaIbHas 30HA
HHEProvH(OPMALIMOHHON TPAHCISALUY, B c(pepe KOTOPOi HEBO3MOKHA
paspylmiaronias KOppeKIus MpoXoIsuX CUTHAJIOB (TIOTOKOB) HHGOpMAIIUH
YIPaBIAIOLIETO XapakTepa JUisl IIPOLIECCOB TEKYIIEro JKU3HECOIIPOBOKICHUS; BOJIE
npuaana rojorpaduueckas yrnpasisioiias HHQopMalnoHHas KOHCTPYKITHS,
OpUEHTUPOBaHHAas HAa cOOp OTpabOTAaHHON YHEPrOUH(POPMAIIUN OBIBIIETO
YKA3HECONPOBOXKICHUS, OCTATOYHO cojeprKamascs B n3oromnax 12C

u 13C; Hanuuue ynpapisioIMX CEPBEPOB, UMEIOIMINUX HHPOPMAITMOHHYIO
npuBs3Ky k rpynme YK, ynpasmsromux [Iporpammoit «pa3suture
HPHEProOHOreHe3nca KIETOK MIIOTH» BCeld Onocgepsl.

[1o mepe Boccosznanus CTUHHOW CucTeMbl Y IIPaBICHHS 3€MIIU, BOCCTAHOBJIEHUS
BCEX MPEKHUX YCIOBUN OOUTAHMUS, YIIPABIISIEMOUN OKpPY>KAIOIIEH Cpebl,
MOBBIIIEHUS YPOBHS OKTaB YIPABJICHUS U MPOYEE, B ONPEICIEHHBIA TAKT
COOBITHITHOTO BpeMEHH OYAET U BOCCO3/IaH MPOIIeCC YTHIM3AIUU OTPaOOTaHHOM
sHeprouHdopmaIlim, a 3Ha4uT U cooop e€ OyneT TUKBUAUPOBAH, T.€.
«HedTeoOpazoBaHue» camo 1o cede OyAeT He TOIBKO OCTAHOBJIEHO, HO M cama
He(Th OyZeT «oIIacToBaHay (IIpUBEIECHA B TBEPIOE arperaTHoe cocTosiHue). B
KauecTBE MPOMEXYTOUYHBIX 3P(HEKTOB TAKOBOTO MPOIEcca B CTPYKType HEPTH
OyJeT MpOUCXOIUTh MPOLIECC COKPALIEHUS YTIepoa, a 3HAUUT U MIPHU nepepadoTke
TaKoW He(PTH OKTAHOBBIN YPOBEHb TOIUIMBA OyAET MOCTENEHHO CHIXKATHCS U
WHOTO J0CTUYb OYJeT HEBO3MOKHO. TakoBas sicHasi IepCIeKTUBA MO MPUMEHEHHIO
YTJIEBOJIOPOJOB U €CTh OTBET 3EMJIM O JINKBUIALMHU IIPEKHUX TEXHOJIOTHIMA
pa3pyLIMTENBHOTO XapakTepa!

Hamu paccMoTpeHa cyTh GU3HUECKUX MPOLIECCOB OTHOCUTEIHHO BMEHEHHBIX B
HBIHEUTHIOK KHU3Hb JIIOJEH pa3pyIIUTEIbHBIX TEXHOJIOTUI HECKOIBKHUX
HaIpaBJICHUI YHEPTETUIECKOMN Cephl, OCHOBHBIE TAaryOHBIE TIOCTEACTBUS UX
MPUMEHEHUS, UCKITIOYAIOIIE TAPMOHUIO HAIIIETO OBITHSI C OKPYIKAIOIIICH
JEHCTBUTENLHOCTBIO U MHTEHCUBHO pa3pyllaroline SHepPreTHUeCKuid Oaianc
Halel miaHeTsl. BbIBo He MOKeT ObITh MHBIM, — NOJIHAS JUKBUAALUS



TAKOBBIX Pa3pylIAIOIIMX T€XHOJIOTHII MPOU3BOACTBA IEKTPHUECKOI IJHEPrUuM
U Tiepexo/l Ha NHbIe TEXHOJIOTHH MO0 €€ 00peTeHnIo.

Heo0xoaumMo HeMeJIEHHO BEPIIUTh TEXHOJIOTHYECKH CKauek B 0OpeTEeHUH
SHEpPruu 0€3 CHIPHEBOTO YUaCTHsI B 3TOM IpoIiecce, IPUMEHEHUS
TEXHOJIOTHUECKHUX PEUICHUH MPSMOTO OCTYIA K TIOJIb30BAHUIO PHEPT U 3eMITH,
UCKJTIOYasi MX pa3pyIIeHHE U CIIOCOOCTBYSI BO3SMOYKHOMY OTPaHHYEHHOMY MX
BO300HOBJISIONIEMY CO3UIaHNI0. TOIBKO TAKUM ITyTEM BO3MOYKHA O€30TXOTHOCTh
B OpraHM3aIH )KU3HEHHOTO OBITHS JI0Jeil Pa3MeHHOro, paunTenbHOTO U
MOTIEYUTENILCKOTO OPUEHTHUPOBAHUSI OTHOCUTEIILHO OKPYKAIOIIEeH HAC MPUPOIbI B
HAIlIeM [[MBUJIM3AIMOHHOM Pa3BUTHH.

(mpoxoskenue ciaenyer ...)



