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HNPEANCJ/IOBHUE

Mownorpadus I'.B.IllyBaeBa «IIporpamma nocrpoenusi «<Hoocde- pui» (gasiee — mporpamma)
SIBJISIETCS TUTAHOM TIO pa3pelleHrI0 CHCTEMHBIX TIaHETAPHO-TIO0AIBHBIX KPU3MCOB U YCTAHOBJICHUSI
OCHOBHBIX 9KOJIOTHUECKHIX MIPHOPUTETOB, OOECTIEUMB STUM CaMBbIM CO3/IaHHE HOBOT'O MUPOBOT'O TTOJIH-
THUYECKOTO nopsiika. OHA COAEPKUT BaXKHBIE CTPATETMUYECKUE U UJCOJOTMIYECKUE aCTIeKThl PA3BUTHUS
UYenoBevecTBa, B TOM UHCIIE: HAYKH, SHEPIETUKH, SKOHOMUKH, SKOJIOTUH, PEJUTUH, COIIUOTIOTHU U
MHUPOBO33PEHUS.

[Iporpamma COCTOMT W3 TATH YacTHBIX MpoekToB: «Hoocdepar», «JlazepHass sHepreTnkar,
«3emMHas penurus», «CtaicuMOMOHTH3M» U «MupoBo33penue» [1pu atom:

* [IpoekT «Hoocdepa» pemmaer 3agavy JIMKBAAAIMYA CUCTEM- HOTO IUBUIM3AIMOHHOTO KPH-
31ca C OMHOBPEMEHHBIM NIEPEX0OM OBITHSI IMBUIM3AIIUK HA MYTh YCTOWYMBOTO Pa3BUTHSI.

* IIpoekT «JIazepHasi SHePreTHKa» OTKPHIBACT HOBBIE MEPCIIEKTHUBBI SHEPreTUYeCcKon Oe3-
OINACHOCTH TIPH YCJIOBUM MACCOBOTO HC- TOJIb30BAHUS JIA3€PHBIX AIEKTPOreHEPaTOPOB, B PEaKTOpax
KOTOPBIX MPOMCXOAUT CTOMPOIIEHTHOE OCBOOOKICHUE SHEPTUH U3 TeJT HYKJIOHOB.

* [IpoekT «3emMHas peJurusi» 3aMUpsIeT PeJIMTMO3HbIE TPOTHU- BOPEeUHs U (pOPMUPYET Ipax-
nJaH Hysumizanyy v 3emiu.

* [IpoekT «CTancmMOMOHTH3M» HallelieH Ha (hopMupoBaHue YeoBeKa ¢ 3K0JIOr0-OprueHTH-
POBaHHBIM MHPOBO33PEHUEM U COKHUTENILCTBYIOIIUI ¢ OpraHu3MoM [1naHeTsl TOYHO TaK, KaK KUBYT
B €ro Tejie CKMOMOHTBI — OaKTepUu MUKPOQIIOPBI: B YACTHOCTH, B JKEITYI0YHO-KUIIIEYHOM TPAKTE U
B CJIM3UCTOM 000JI0UKE B 00JIACTH pTa.

* IIpoexT «MupoBo33peHue» cooOIaeT MOIOABIM TOKOJIEHU- SIM JIOJe HayYHOE MHpPO-
BO33pEHHE U OMpefessieT UX NCTUHHOE MONIoXKeHNe B MUponopsiike BeeneHHOI.

Ty nporpaMmy cieayeT pacCMaTprBaTh HE TOJIBKO KaK UAEH- HO-TIJIAHOBYIO TI0 BOTUIOIIEHUIO
B JKM3Hb WJIeW MATH YaCTHBIX MPOEKTOB, HO M Kak ydeOHoe mocodue B oOnactu «COBpEeMEHHOro
EcrecTBO3HaHUSI» Y TIPEACTaBIISIET OOJBIION MHTEpEC AJIsi 0OCYKICHUS MOAHSATHIX B HEM mpolieMm.
Pabota conepxuT OONBIION SHITUKIIONEANIECKUI MaTepra 1Mo oObeKTaM: IiaHeTa 3emJisl, 3BE3qHast
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SHEpreTKa, He(pTh — KPOBb TUIAHETHI, 3eMHAsl PEJIUrusl, KoJIoruueckas JokTpruHa «Hoochepa» u
T.J.

Konuenums sxkonornyeckorr JokTpuHel «Hoocdepa» u3noxkeHa B Tpygax «pyCCKMX KOCMH-
CTOB» M COBpeMeHHbIX Yu€HbIX, HO [.B.IllyBaeB maér cBOE HampaBlieHME B BHUIE «CTAIllCUMOMOH-
TU3Ma», KPUTHUKYET BCE PEJIMTUU U TMPEJIaraer CBOI — «3eMHYIO PEJIUTUIo», OTHAET YCTOWYM-
BOE€ 3BOJIIOIIMOHHOE Pa3BUTHE LIMBWIN3AIMU B pyku [IpaBsmieit DnuThl BILUIOTh JO BO3POKICHUS
peBomonMoHHBIM TIyTéM Monapxuu. [Ipo6nema «Jla3zepHOil SHEPreTHKW» NOKHA CTaTh «OMOPO
SKOINOJIMTUKU OOH» cuutaer I'.B.11lyBaeB u eciu Yenosek u ero Lluunmzarms npuoOpeTeér
«39KOJIOTO-OpPUEHTUPOBAHHOE MUPOBO33PEHHUE, TO ITO IBUHET YEJIOBEUYECTBO K HOBOMY TOPHU3OHTY».
CnepnoBatenbHO, pabOTa UIMEET MHOTO AMCKYCCHOHHBIX BOIIPOCOB M MOKET HAWTH CBOETO YUTATENS ,
a MOXeET ObITh, U CTOPOHHHUKA BbI- CKa3aHHBIX aBTOPOM HJICH.

Takum oOpazom, B MOHOrpauy IJIABHBIM CYOBEKTOM JTAaHHOTO MOOWTM3AIMOHHOTO TUIAHe-
TapHO-T7I00aIBHOTO TpoeKTa AoykeH cratb OOH, a B Poccmiickoit ®enepaiuu, KoTopasi €CTb CyBe-
pEeHHOe, TIOJIHOIIEHHOE rocyaapcTBo — [1pe3uieHt.

Typenko ®enop IlerpoBny, /[oKkTOp XUMHYECKHX HAYK,

Axanemuxk PAEH, npodeccop, 3aBeayrommuii kacgeapoin bAK L

DJIEeKTPOCTAJIbCKOr0 MOJHTeXHHYecKoro naeruryra pummana MUCuC (M).

«Mup de facto cman eOunbim yeavim... HO SMO PYHKUUOHANLHOE OUHCINBO He OONOAHSIEMC S
OP2AHUBAUUOHHBIMY.

Yavpux bex «Kocmonoaumuueckoe mupogossp erue», M. Ceo600nas mvicaw, 2008, c¢. XXXI.
BBEJIEHUE

[Tporpamma nocrpoenusi Hooceps! (aaniee — nmporpamMma) siBJisieTCsl TNIAHOM O Pa3pelieHuIo
CUCTEMHBIX HJIaHCTapHO-FHO6a)ILHI)IX KPHU3HCOB, BbI3BAHHLIX KWU3HCACATCIbHOCTBIO ILMUBUJIN3AllUH,
YCTaHOBJICHUSI OCHOBHBIX 9KOJIOTMYECKUX MPHOPUTETOB, 0OECIEYHB ITUM CO3JaHME HOBOT'O MHUPO-
BOTO TIOJIMTUYECKOTO mopsiika. OHa COAepXkUT UILI0, KOTopasi CIIOCOOHA CIUIOTUTh YeIOBEYECTBO U
COACPKUT BAXKXHBIC CTPATCTUIYCCKHUEC N NACOJIOTMYCCKHUC ACIICKThI Pa3BUTUA COO6HICCTBa HaHI/Iﬁ, B TOM
YHUCJIC: HAYKU, SHEPI€TUKH, SKOHOMUKH, IKOJIOIMU, PEJIMTUN, COOUOJIOTMU U MUPOBO33PCHUA.

[TporpaMma cocTOMT M3 MATU YacTHBIX MPOeKToB: «Hoocdepa», «JlazepHass sHepreTukar,
«3emMHas penurus», «CraicuMOMOHTH3M» U «MupoBo33penue» [1pu atom:

[Tpoext «Hoocdepa» perraer 3a1a4y JUKBUIAIMN CUCTEMHOTO HMBUIM3AIMOHHOTO KpU3UCa
C OJHOBPEMECHHLIM IIEPEXOAOM 6LITI/IH LMUBUJIN3AlUA Ha ITIYTh yCTOfI‘H/IBOFO pas3BUTHUA.

[MpoekT «JlazepHasi SHEpreTUKa» OTKPHIBAET HOBbIE MEPCIIEKTHBBI SHEPreTUIECKON Oe3ormac-
HOCTH IIPY YCJIIOBUM MAacCOBOTO HCIIOJIb30BAHMS JIA3EPHBIX IEKTPOreHEPATOPOB, B PEAKTOPAX KOTO-
PBIX ITPOMCXOAUT CTOMPOIIEHTHOE OCBOOOK/ICHUE SHEPTUH U3 TeJT HYKJIOHOB.

[Tpoekt «3emHas peaurusi» 3aMUpsieT PeIMIMO3HbIE TPOTUBOPEUMSI U BOCIIUTHIBAET I'PaxkIaH
HE TOJIbKO JAHHOT'O FOCYJapCcTBa M yesioBeyecTBa Haiei [1naHeTsl, Ho 1 onupaeTcst Ha KyJbT MOKJIO-
HeHus 3emie.

[Mpoekt «CrancuMOUOHTH3M» HallesieH Ha (popMupoBaHue YenoBeKa ¢ IKOIOro-OpueHTHPO-
BaHHBIM MUPOBO33PEHUEM, KOTOPBIN JOJIKEH FAPMOHUYHO COXKUTEIbCTBOBATh C opranusmom Ilia-
HETHhI TOYHO TaK, KaK )UBYT B €0 TeJie CAMOMOHTHI — OaKTepUH MUK PODIIOPHL: B YaCTHOCTH, B KEITy-
JOYHO-KUIIEYHOM TPAKTE U B CIIM3UCTON 0OOJIOUKE B MOJIOCTH PTa.

[Tpoekt «MupoBo33peHre» COOOIAET MOJIOIBIM ITOKOJICHHUSIM JTIOAEH HAy YHOE MUPOBO33PEHHUE
Y YCTaHABJIMBAeT UX UCTUHHOE MECTONONIOKEHUE B MUponopsiike BeeneHHo.

Takum 06pa3oM, OCO3HAHKE YTPO3bl HACTYIUIEHHS BO BTOpoii osioBuHe X X1 Beka Kosoruye-
CKOr0, 9KOHOMHUYECKOTO, SHEPIeTUYECKOT0 U IEMOT papruecKkoro KoJuIarcoB II00aIbHOTO MacITada
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I'. IllyBaeB. «I[IPOI'PAMMA IIOCTPOEHUA «<HOOC®DEPDBI»»

3aCTaBUT HAIly HI/IBI/UII/BaLII/IIO, KakK €JMHOE 1IEJIOC, JaTh OTBET HA Bu130BbEI 11 He TONMBKO. B cBS3M ¢
9THUM, HEOOXOIMMO TOMYJISIPU3UPOBaTh porpammy noctpoenus Hoocdepsl, 4to naeitHo Kynupyer
YKa3aHHBIE YI'PO3bl ¥ 3aCTABUT AaKTUBHO Y4aCTBOBATh B IIOCTPOECHUU €€ OCHOB.

Nneonorus [IporpamMMbl MOOMIN3YET BCe HAPOABI 3eMiId Ha co3uaanue ocHoB Hoocdepsl u
dopmupoBanme YesoBeka ¢ KOIOrOOPUEHTUPOBAHHBIM MHUPOBO33PEHUEM.

B mporpaMme r1aBHBIM CyOBEKTOM IO peaM3alliy JaHHOTO MOOWJIM3AIMOHHOTO IUIaHe-
TapHO-T7I00AIBHOTO T1aHa JoykeH crath OOH, a B Poccuiickoii ®eneparun, KOTopasi eCTb CyBepeH-
HOE U TOJTHOLIEHHOE rocyaapcTBo — [IpesuaeHt. ITorom BHINMONHEHMs POrpaMMbl CTAHET TOTHAS
3aMeHa reonoIMTUYECKON CUIIOBOM U 9KOJIOTUYECKOU CTPYKTYP Ha HOBYIO — HOOC(EPHYIO.
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LIYBAEB T'.B.

nnaHETA 3EMJIH

IIpoexm (aam. Projectus- Opowennvlii 6nepéo)- naam, 3amwlcen.

Crosape unocmparinvix cros. -M., I'ocuzoam un. u Hay. caoeapeii, 1955, c. 566.
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I'. IllyBaeB. «I[IPOI'PAMMA IIOCTPOEHUA «<HOOC®DEPDBI»»

I'/TABA 1. IPOEKT «<HOOC®EPA»
BBEJIEHUE

IMPOEKT «<HOOC®EPA» (nanee - [Tpoekr) siBnsiercs [Ipoextom Oymyiero Mupa Ha 3emiie.
Wpnen ITpoekTa choKycupOBaHbI HE TOJIBKO Ha BBIPAIIMBAHUE TyXOBHO U (PU3NYECKHU PA3BUTOTO YeJI0-
BeKa C 9KOJIOr0-OpUEeHTUPOBAHHBIM MU POBO33PEHUEM, HO M HA BCEMEPHOe YKpeIlleHne eJNHCTBA
rpaxkjaainckoro oomecrsa Bokpyr IlpaBsmeii DauThl 1 00peTeHHsI OCHOBHOMH TOYKH 3pe-
HHUS1 HA HOBBIIi, CJIeIyIOIIHIl TOPU30HT Pa3BUTHS, K KOTOPOMY cTaHeT ABUrarbcs Yesiope-
YecTBO.

Kakum o6pazom? Kak mmenHo? IlocpenctBom dvero? IloueMy OHH OTKPBIBAIOT COBeEp-
IIeHHO MHbIe NePCHeKTUBDI U MyTH PA3BUTHUSI 3€MHOI MBHIU3ANNU?

Bo-nepBbIx, TOTOMY, YTO pealn3yloT IEJIOCTHYIO Mporpammy 3ambicia [IpoekTa, comepxka-
IIyI0 HOBBIE UAEOJOTHUECKYIO, SHEPTETUIECKYIO, PEJTUTMO3HYI0 1 MUPOBO33PEHUECKYIO COCTABIISIIO-
mue;

Bo-BTOpBIX, TOTOMY, YTO OCYHIECTBIISIOTCS LIeJICHANPABICHHOHN JesITeIbHOCTHIO KaK OTAENb-
HBIX TOCYJApCTB, TaK M MEKIyHApOAHBIM coolriecTBoM B suiie OOH.

B-TpeThHX, MOTOMY YTO OCTAaHABJIMBAIOT CYIIECTBYIOIIME CEHYac HEraTMBHbIE TEHJCHIIUH
MHUPOBOTO Pa3BUTHUSI U TEMITbl PACXOJOBAHUS PECYpPCOB, POCTa SKOHOMUKHU U HACEIEHUS U TIPENOT-
BpAIIAIOT Yrpo3y JajbHEHIIeMy YCTOYMBOMY pa3BuUTHIO YenoBeuecTBa U HEYMOIMMO MPUOIHU-
XKAIOIIMXCS UACOTOTHUECKHX, SKOIOTMYECKUX, SKOHOMUYECKUX, SHEPreTUIeCKUX U JeMorpaduye-
CKUX KOJIAICOB.

[Ipeomonenne 3TUX KOJJIANCOB M CHCTEMbI Yrpo3 BO3MOXKHO TOJBKO PEBOMIOLMOHHBIM
Pa3BUTHEM U «KOCMETHYECKHE» Mepbl OOphObl C HA/BUTAIOIIEWCS KatacTpodod M3KUIM ceds,
HEYMECTHBI.

[Toatomy Hano AONOIHUTL DKoJ0ru4ecKyro JoKTpuny P® 2002 roaa, kpome nepednciieH-
HBIX Mep:

CoxpaHeHre TPUPOIHBIX CUCTEM;

[NonpepxaHure COOTBETCTBYIOIIETO KAUeCTBA OKPYKAIOIIEH CPeIbl;

ParonanpHOE MCTIONB30BaHUE IPUPOIHBIX PECYPCOB;

PentHyio ruiaty 3a nosib30BaHUe MPUPOAHBIME PECYPCAMM;

Ycunenue yrnpaBieHYECKHX, B TOM YHCIe, KOHTPOIbHBIX (DYHKIMI rocygapctBa B 00nacTH
MPUPOJOIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEe/Ibl;

CHIKeHMe 1011 TEHEBOM SKOHOMUKH B UCTIONB30BAHUM MTPU- POIHBIX PECYPCOB;

[NoBblIIeHNE TEXHOIOTMYECKOTO U OPraHU3allMOHHOTO YPOBHSI SKOHOMUKH;

[NoBblleHre ypoBHSI )KU3HHU HACEIEHHMSI, €70 KOJOTMYECKOr0 CO3HAHMS M KYJbTYPbl PEBOJTIO-
LIMOHHOM COCTaBJISIOIIEN:

COBepIIaTh KOPEHHbIE MTepeMEeHbI, KOTOPbIE IPEIONPEACISIIOT cTPaTernyecKue e, Harpas-
JIeHW s, 337294 ¥ TIPUHIIMIIBI TPOBEACHNS MeONMOJUTHKU B MUpE U, B TOM umcne, B P®, rocynap-
CTBEHHOW TIOJIMTUKU B OOJIACTH KOJIOTHH, HAYKH, TEXHOJIOTUI U 0Opa30BaHUS Ha JOJITOCPOYHbIN
NIepHo], YTO HE TOJBKO TMOCIYKUT OCHOBOW OOBeqMHEHUs HaponoB Pd BOKpyr cBoeil mpassimeii
3JUTHI, HO U HapoaoB 3emiu Bokpyr OOH.

3TO CyTh EPBOro 3T1ana. Bropoi crparernyeckuil 3tan CoAEpPKUT CIIELYIOIUE JIEMEHTHI:

PazpaboTath 1 pacripocTpaHUTh SKOIOTO-OPUEHTHPOBAHHYIO UIEOJIOTHIO;

Co3narb 1 pa3BuBaTh OCHOBHI JIazepHON YHEPreTHKH;

Boccranosuts 3emuyio penuruio u Kyabt 3emin;

BocnuthiBaTh yenoBeKka ¢ MaTepuaIMCTUIECKIM MUPOBO33PEHUEM;

ITomour OOH c¢ cozgannem Me:xayHapoHOro areHTcTBa o Hoocepe (naiee - MAH).

PeamzoBats [onoxenne 06 «Jkonornueckort nokrprne «Hoocdepar.
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[Tpoekr ompenensier crparernveckyio 1eib LluBummsanum — Boccozaanue YenoBeka-crail-
cruMOa (CTaIMOHAPHOTO CUMOMOHTA) C KOJIOTO-OPUEHTUPOBAHHBIM MUPOBO33PEHHEM B pamMKax [ J1o-
OaTbHOM TTPOrPaMMBI JISUCTBUM TIO 00pa3oBaHMIo s ycroiunBoro pasputus (OYP). Ho ms toro,
YTOOBI STOTO JIOCTHYb, HEOOXOAMMO OOECTICUNTh TIIOOATBLHYIO SKOJOTMUYECKYI0 Oe30MacHOCTh My TEM
OKOHYATEJIbHOTO pellieHrsI MPoTUBopedns mexay [Tnaneroit u YenoBeuecTBOM, a UMEHHO: Pe3yiib-
TATOM CTaIIIapHON (CTAIIMOHAPHBIM MAPA3UTH3MOM) €€ KU3HEIESTEILHOCTHIO B OHocdepe nepBoi 1
SBOJIOLIMOHHBIM ITyTEM 3TO MTPOTUBOCTOSIHAE HE YCTPAHUTD, 4 JIMIIIb PEBOMIOIMOHHBIN, PE3KUil, KpY-
TOU MOBOPOT K COCTOSIHUIO CTAlICMMOMOHTH3MA (CTAIIMOHAPHOTO CUMOMOHTU3MA) JAET MOJIOKUTEITh-
HBIl UTOT Pa3BUTHIO, TAK KaK OH Oy/IeT OMUpaThCsl He HA MaTepHrasbHbIe MHTEPECH], a HA TyXOBHBIE,
Ha TBOPUYECKHI MOTEHIIMAJ YeJIOBEKa.

A Tak Kak XapakTep KPU3HCHOHN KOJOTMYECKON O0OCTaHOBKM B OMocdepe 3eMiu CBsi3aH C
COCTOSTHMEM BOWHBI mofe ¢ [Ipuponon, To JOCTUREHUS HAyKU U TEXHUKO-TEXHOJIOTMYECKOTO Ipo-
rpecca Mo3BOJISIIOT MPEOIONETh ITO TKENOE MIEPEXOAHOE COCTOSIHUE Ha MYTH K CTALICUMOUOHTHU3MY,
410 U npeasiaraet [IpoeKT, pyKOBOACTBYSICh KOTOPHIM YeOBEK CMOXKET YCIIEITHO Pa3pelInTh JaHHYIO
npoGsemy. 1ot [IpoeKT KynupyeTr XapakTep 1 colepKaHhe SKOIOTMIECKUX, SJHEPreTUIeCKUX, KO-
HOMHYECKHX, TeMOrpapuIecKuX, PECYypCHbIX, PETMIMO3HBIX, MUPOBO33PEHUECKHUX U APYTUX YTPO3
U TIpeAJiaraeT HOBbIA TN (popMupoBaHuUsl B3auMooTHoIeHn Yenoeka ¢ 6uochepoit [TnaneTs u
MHYIO KOHIIETITYaJIbHYIO OCHOBY JJI51 TPOBEJEHUS COOTBETCTBYIOIIEH I€ONOIMTUKY B TPAKTUIECKOH 1
TEOPETUIECKON NesITeIbHOCTH Hallel L{nBuimn3anuy B yKa3aHHBIX 00J1acTsIX, YTOObI COXPAaHUTh BO3-
MOXXHOCTb YCTOMUMBOI'O Pa3BUTHS YEIOBEYECKOTO POJa.

OH citykUT OCHOBOH Uil pa3paboTku MexIyHapOIHOHM, perro- HAJBHBIX U HAI[MOHAIBHBIX
«IOPOXKHBIX KapT» [106anbHOI rporpammsl neiicteuil OYP 1o co3ganuio yenoBeka-craricumoa Ha
3emue.

Ocymectisist nonoxenus [poekra, YenoBek 0epEr Ha cedst BCIO OTBETCTBEHHOCTH 32 COCTOSI-
Hue Oonocgeps [TnaHeTsl, OH, yCTpaHsis LIEJIbIH CIEKTP YTPo3, BHIIOMHSET ITIABHOE YCJIOBUE — COXpa-
HUTh BO3MOKHOCTh JIQJTbHEHINErO Pa3BUTHS YEJIOBEUECKOrO pofa M rapaHTHPOBAHHO OOECHEeYUTh
uzneveHre YenoBevyecTsa oT 00JIe3HU CTANapH3Ma, YTO BO3BpATUT YenoBeKy 3/10pOBbE CTall-
cumba. B 3ToM cyTh mporpamm vactHbiX mpoektoB [IpoekTa: «JlasepHast sHepretuka», «3emMHas
pemurusi», «CTaucuMOUOHTU3M» U « MUPOBO33pEHUE».

[IpoekT onpenensier e, HarpaBJIeH!s, 331241 U IIPUHIHIIBI CYIIIECTBOBAHUS YeJIOBEUECKOM
UBWIM3ALIUMK HA TUIaHeTe 3eMJIsl, YTOObl OOBbEAMHUTH HAPOIB! M IIPOBOAUTH €AMHYI0 MEXIyHApO-
HYIO TIOJIUTUKY B 00JIaCTH SKOJIOTMYECKON NeSITEIbHOCTH.

[Tpoekt mpencrapinsier codoit cuctemy odpuransHo npuHsaToil B OOH B3MIsA10B U nomnoxe-
HUI, YCTAHABMBAIOIIMX UX HAIIPABJICHUS U TIOPSAJOK MaTepraIn3aliiii B BUJIE KOJIOTHIECKUX Mep,
COMIACHO KOHIETIIIUSIM U TIPOrpaMMaM YacTHBIX IPOEKTOB: «Jla3zepHast sHepreTuka», «3eMHas pesiv-
rus», «CTaicuMOMoHTH3M» U «MHpOBO33peHHe», OObEIUHEHHBIX B €JMHOE HEMPOTUBOPEUMBOEC
1iesioe oo1iei KoHuenuen ganHoro I[Ipoekra.

Itot [IpOeKT MCXOIUT U3 OCO3HAHUs (paKTa KOHEUHOCTH PECypcoB IMOTEHIMata Ouocdepsl
[TnaneTsl, KOTOPBIA YCKOPEHHBIMU TEMIIAMU YMEHBILIAETCS, U y4€Ta HeOOPATUMOCTHU MTPUOTKEHUS
BpEMEHM SKOHOMHUYECKOro U JeMorpaduyeckoro kosuiarnca Hamei [Husummzanum yxe B atom XXI
Beke. Te momymepsl, kotopbie npeanpuHuMaioT OOH u oTaesnbHble pa3BUThIE TOCYJapCTBa, B YacT-
Hoctu: PPI exeronHo BeiziessieT Oosee 2 MIIp/. eBpO Ha MOoAAepkKaHKe aTbTePHATUBHON SHEPIeTHKY;
KHP B cents6pe 2015 rona Ha 'A OOH, B miie cBoero jmzepa, moodeano BeIEIUTh B DKOIOTH-
yeckuit poug OOH 1 mutpa. nonmapos, a B saBape 2016 roga pemt TpaTuTh Ha 60ps0y CO CMOTOM
2,5 MJIpA. JOIApOB, SHEPrO-3KOJIOTMUECKUI KpU3UC He pemtatoT. [Ipu 3ToM, oTpaxeHneM cepbe3HO-
CTH YIPO3bl U TIEpeXoja Ha MHEPLIMOHHOE COCTOSTHUE SKOHOMMK, CTajla He TOJBKO TEHJICHITUS YacT-
HBIX OAHKOB (KPUMHUHAJBHBIX CTPYKTYp) BBOOUThH OTPUIIATEIbHbIE CTABKH TI0 JIETIO3UTaM, B YaCTHO-
cru, B lIBeinapuu (2015 ron), B Anonuu (B Havane 2016 roga) v B psjie Ipyrux pa3BUTHIX CTPaH,
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Ho U pemteHne Ponga PokdeniepoB BHIBECTH aKTUBBI U3 HEPTIHBIX U yronpHbIX komnanuil (PBK,
24.03.20161.).

[Mpoekr «Hoocdepa», sABIsAACH OOIIMM JIEJIOM BCEX TOCYIApCTB 3eMJIM U MX I'PaXAaHCKUX
OOIIECTB, OCYIIECTBIISETCS, B OCHOBHOM, B TAKOW TOCJIEI0BATEIbHOCTH.

Bo-nepBbIx, rocynapcTa u MxX rpakiaaHckoe o0mmecTBo co3naoT LieHTp (a BHyTpH, B peruo-
Hax - ¢uimaiel) 1o ocyuiecTsieHno MesxayHaponHoro npoekta «Hoocdepa» (nanee LlenTpsr) co
CJIEYIOLIUMU CTPYKTYpaMHu:

1.1.

VueOHbIl - Ha MOCTOSTHHOW OCHOBE OPraHU3yeT 2-X HeJleNIbHbIe KYPChI IO TIOATOTOBKE Mpodec-
CHOHAJIHHBIX TIOJIUTHYECKUX JIMJCPOB MapTUH «3eMJIsI» U CBAIIEHHUKOB 3eMHOW PeJTUTHH.

1.2.

DHEepreTUUecKuil - 3aHMMaeTCs BOIIPOCAMHU CO3/1aHUSI OCHOB U CTaHOBJIEHUs JlazepHou Hep-
TE€TUKHU.

1.3.

Penurnosusiii - conecTByeT BOCCTAHOBJICHUIO UI€0JIOTMH 3€MHOM

peJIMruu, HO Ha HAYYHOUN MaTepUaIMCTUYECKON MUPOBO33PEHUYECKON OCHOBE.

1.4.

DKOJIOTMYECKUH - OCYILIECTBIISIET MEPHI 10 MPEBPAILEHHIO YeI0BEKa U3 COCTOSIHUSAS cTaunapa
B COCTOSIHUE CTaICMMOa.

1.5.

Wneonornueckuii - BHEAPSIET BO BCe OOIIECTBEHHBIE Chephl 1eMEHThl HOOC(EPHOTO MUPOBU-
JEHUs.

Bo-BTOpHIX, uepe3 CMU co3naérest MOTUBALIMS Y PYKOBOAUTENEN TOCYIapCTB U UX I'PaXk/1aH-
CKUX OOIIECTB MOTPEOHOCTH B HEOOXOAMMOCTH B3AITHS Ha OasiaHC OIO/KeTa CTpaHbl BCE BUIBI COMIEP-
kanus LlenTpoB u ux ¢punmanos. [Ipu 3ToM ynop, B 4aCTHOCTH, IeIAeTCs Ha TO, YTO JIU/AePbl I10JIH-
THYeCKOH NapTuM «3eMilsi», CTaB BO IJIaBe CBOMX CTPaH, CTaHYT YacTb (PMHAHCOBBIX [TOTOKOB
Y MaTepUaIbHbIX CPEJCTB HAIIPABJISATh TEM, KTO IIOMOTI UM CTaTh EPBbIMU JIMLIAMHU.

B-Tperbux, opranmsyercs «J[lBukeHue 3a peanuzalmio MekIyHapogHOro IpoeKTa
«Hoocdepa».

B-ueTBEpTHIX, CO3/1AI0TCS MOJUTHYECKHE APTHH «3eMJIsI» 1 00LUHBI 3eMHOI1 peJin-
TUH, IIPYU HEMTOCPECTBEHHON nojiepxkke LIeHTpoB co31aHHbIX BO BCEX TOCYAAPCTBAX.

B-nAThIX, rocy1apcTBO PUHMUMAET yyacTHe B pellieHnu Boripoca o cozganuu B OOH cneuu-
aJIbHOH CTPYKTYpHI 10 Hoocpepe - MAH.

Nmenno MAH OyzeT BIUIOTHYIO 3aHUMAThCs OCYIIECTBIEHHEM YacTHHIX MPOeKToB IIpoekTta
«Hoocdepar», yem BormiotuT B ku3Hb CTpaTernyeckyio HoocgepHyo 00pa3oBaTeibHyI0 HHH-
IUATHBY M0 reHepanuu crancumMo00B B 0uote Hamei [lnaneTsl.

[Mostomy ITpoeKT, B yCIOBUSIX YCUIIEHHS TTI00aTbHON KOHKYPEHITUH 32 PECYPChI, HAPSIKEHHO-
CTH B Pa3JIMYHBIX OOJIACTAX MEKTOCYAaPCTBEHHOTO U MEKPETMOHAIBHOTO B3aMMOJIEHUCTBHS, COTep-
HUYECTBA LIEGHHOCTHBIX OPUEHTHPOB U MOJEJIEN Pa3BUTHUS, PaCIIMPEHUs 04aroB MeXHaIMOHAIbHOW
1 MEXKOH(PECCHOHAIbHOM HAIIPSIKEHHOCTH, 3aTOUYEH, B IEPBYIO OUEPE/Ib, HA YCTPAHEHUE CJIETYIOIIUX
9KOJIOTUYECKUX YIPO3:

HEeMeJJIEHHO OCTaHOBUTS Tpoliecc ode3HeTrBaHus opraHu3Ma I lnasersl,

obicTpo noBecTH cHukeHue 10 [11K sanekTpoMarHuTHbIE U3TyYeHUsT OT TEXHUYECKUX CPE/CTB,
B KOPOTKHME CPOKH JIMKBUIMPOBATD 3aachl OMOJIOTrO-TOKCUHHOTO OpPYKUS,

NPEKPATUTh SH/I0IKOJOIMUYECKOE OTpABJIEHUE MEXKKJIETOYHOW Cpelbl BBICIIMX OPraHu3MOB
TSDKENBIMU METAJUIaMU, PaJIMOHYKJIMAAMU U XUMUUYECKUMH TOKCUHAMU,

3alpeTUTh MACCOBYIO BaKLIMHALIMIO JIOZIel B pOpMe HAIIMOHAJIBHOTO KaJleHAapsi IPUBUBOK.

B cBs3u ¢ atum, [IpoekT MokeT ObITh BOILUIONMIEH B XW3Hb HA OCHOBe IMporpamm IIpoekra.
37aech, U3 IBYX BapUaHTOB NOsiBIEHUs Hoocgepsl Ha [1naHeTe: nepBblii - SBOMIOLIMOHHBIN, T. €. IIpe-
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BpaieHue «onocdepsl B Hoocepy» [1] — 9T0 «HEOTBpaTUMBIN reoIOrMUecKuil mporiece» [2], BTo-
PO¥ — PEBOJTIOLIMOHHBIN, YITPABJISIEMbII — KOT/Ia POKAeHHe HOOC(PEePbI «CTAHET IeJbI0 rocyaap-
CTBEHHO MOJUTHKW» [3], ¥ 3TOT, MOCTIeJHUN, IOJIKEH ObITh peain30BaH.

«Hoocdepa — 310 cnenyrommii mar i yejaoBedectBa» [4] Obuto 3asBiaeHo 26 utoHs 2009
roga B OOH. 1 nostomy rocynapcrsa, Bxoasiee B OOH, 10/IKHBI B3Th 32 OCHOBY BTOPOU BapUaHT
Bepnazackoro no nocrpoenuio Hoocepsl. Tak Kak OH SIBJISETCS MPAKTUYECKHU BHIOJIHUMBIM B BHIE
npenaraemoro IIpoekra.

B uneonorun Ipoekra unes cokycupoBaHa Ha 00beAMHEHUH YCUIIAI MTPOMBIIIUIEHHO Pa3BU-
THIX TOCYJApPCTB Ha peanu3ariuio 1ieiu [Ipoekta — BiBecTH Onocdepy 3emMin Ha Ce YO YPOBEHb
pa3BUTHS — HOOC(EPHBIIL.

[TpoekT pa3zpaboTaH AJIsl pacCCMOTPEHus, IPUHSATHSA U ocyiecTiaenus B pamkax OOH u Harie-
JIeH Ha Pa3Bsi3Ky OrPOMHOTIO y3/1a IPoOJieM, CBSI3aHHBIX C TJI0OATbHBIMK KPU3UCAMU: T€ONOTUTHYE-
CKMM, MHUPOBO33PEHUYECKUM, PEUTHO3HBIM, TYMAaHUTAPHBIM, SKOHOMUYECKUM, SHEPreTUYECKUM U
9KOJIOTMYECKHM, Y Ha CO3JJaHUEe CUCTEMBI KOJUIEKTMBHOM HOOC(hepHOU Oe30MacHOCTH.

1.
MEKAYHAPOJHOE ATEHTCTBO
1O HOOC®EPE

[TpoekT HOCHT rTOOANTBHBIN XapakTep. OH onrpaeTcs Ha OOIIEUeIOBEUECKYIO U0 O CO3JaHUM
BCEX YCJIOBUH, KOTOpbIe oOecrevar ycronunBoe pasButue Hamen LlypBummsaim. CornacHo 3ToMy
IIpoekT BomomaeTrcsi B >KU3Hb B IOJHOM 00bEéMe, po:K1as HOBbII Muponopsiiok. U roraa
YyeJIOBeK OyJeT BeUHO CJIY:KUTh uHTepecam coeil Ilnanersl, a Tak:ke cBoeil IlmBuianza-
1101118

[Mpoekr «Hoocdepa» BoiOMpaeT u3 AByX ¢opM pa3Butus YenoBeuecTBa U DHEPrETUKU: IBO-
JIOLMU U PEBOJIIOLIMM - BTOPYIO. Tak Kak nepsas, 3aHMMasi MHOT'O BPEMEHH, IIPUBUJIET K KOJUIAICY
[uBunm3anuu. BTopoii myTh HET - 3T0 CKauKOOOpa3HbIi, KauecTBEeHHBIH nepexo OO1ecTBa oT cTall-
napu3Ma B COCTOSIHUE CTAlICMMOU3Ma, a B DHEPreTHKe - OT TEXHOJIOTHIA TOOBIYM SHEPTUU MY TEM pa3-
PYILIEHUsI TeJI MOJIEKYJT ¥ aTOMOB K IporieccaM ocBoOokaeH s e€ B xoze nmoaHoro PA3BUTU A motu
aTOMOB U1 HYKJIOHOB B JIA3€PHBIX IEKTPOTreHEPATOPaX.

Ocymectenenue 1esneit [Ipoekra npeamnonaraer aktuBHoe yyactue PO B OOH B pamkax Dko-
JIoTMYecKoit ToKTpuHbl «Hoocdepa», KoTopasi mpeacTapiser coOoi MAESHHO-TTPAKTHUECKOE SIIpO
npoekta «Hoocdepa».

s peanusauuu [Ipoekra «Hoocdepa», cocrosiero u3 4-x yactHbix npoekros, OOH cBoum
pewenueM co3ga€r MAH u npuHrMaer cienyomuye JOKyMEHTHI:

Dkonoruueckas qokrpuHa «Hoocdepar:

VcraB «Hoocdepa manetst 3emiisi»;

[Tporpamma «IlocTpoenne Hoochepsi»;

Hexnaparus «Kynbt 3emm».

[Tonoxenue «O 3eMHON penurum»;

Craryc «Yenosexk Hoocdepbi»

[Nonoxenue o MesxaynaponHom uHctutyTe Kamactpa reorpadum OHonOrmyeckn akTUBHBIX
30H 3eMIN.

Pexomenpauus o 26-neruem (2024-2050 rr.) npoBeJeHUM MEPONPUATHI 10 DKOJOTUU B
OOH.

OOH o6s3piBaeT MAH crienanbHbBIM COTTIAIICHUEM €KEeTrOIHO TMpeacTaBisaTh [ eHepaibHOi
Accambiee OOH nokiag 0 cBOeH OeATENBHOCTH.

[Tporpamma nocrpoenust Hoocgepsl BKIII0YaeT B ceOsl MATh YaCTHBIX TPOEKTOB:

ITpoexT «Hoocdepa»;
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ITpoekr «JlazepHas sHEpreTuKa»;

[TpoekT «3eMHast peurus»;

IMpoekT «CTancuMOUOHTU3M;

[TpoekT «MupoBO33peHUE>.

K npeamery perymmpoBanusa MAH otHocaTes:

IIPaBOBOE MOJIOKEHUE;

IPUHLMITBI OpraHU3alluy;

LEJIN CO3/1aHUS U IeSATEJIbHOCTH;

HOPSIZIOK CO3JJaHUS U PEOpraHU3alH.

Henamu pesrensaoct MAH siBnsiioTcs:

NpOBeICHNE MEXTyHAPOIHOW MOJIUTUKH U OOeCTieueHre eJUHCTBA YIIPaBJIeHHs B X0/ Tepe-
Bona 6ruocepbl Ha HOOC(EepHBIN YPOBEHB;

COZIENICTBUE CO3JAHUIO, TPOU3BOJCTBY, IKCIUTyaTalluy U YTUIM3ALMK Ja3epHbIX IEKTPOreHe-
paropos;

MOHUTOPUHT 3allpeTa Ha CO3[JaHUE CTPATErMYECKOro JIa3epHOTO OPYXKHUS;

co3JlaHKe OAroNPHUATHBIX YCIIOBHM ISl CTAHOBJICHU I 36MHOU PEJITHUH;

COBEpLICHCTBOBAHME NEJarornyeckoil CUCTEMbl BOCITUTAHUSI HOOC(PEPHOIO YeIOBEeKa — CUM-
OHOHTa 3eMIIH;

pacrpocTpaHeHHe Hay4HOr0 MaTepUaIMCTUYECKOTO MUPOBO33PEHUSI.

Il noctukenus uenen, npegycMoTrperHsix [Iporpammoii, MAH, ot umenu OOH, HazensieTcs
MOJTHOMOUMSIMU IO OCYILECTBJIEHUIO MEKTOCYAAPCTBEHHOIO YIIPABJIEHUS MTPU:

MIOCTPOEHUM OCHOB Jla3epHOi HEpreTUKu;

CO3J/IaHUU YUPEKACHUN 3eMHOUN peIuruu;

OpraHM3allvy MeAarorukyu Hooc(hepHOro YesIoBeKa;

YTBEPXIEHUH MaTEpPUaIMCTUYECKOTO MUPOBO33PEHHS.

MAH coznaér crienuaibHbie pe3epBHble (DOH 1B 17151 (PMHAHCUPOBAHMS 3aTPaT, IpeIHa3HaAuYEH-
HBIX JUIs1 0OeCTieueHrs] yCKOPEHHOTO Pa3BUTHS YaCTHBIX IPOEKTOB B rocygapcTBax — wieHax MAH.

CriennaniuzupoBadHbIM coramenueM ¢ OOH ycranosnena komnetenius ['enepainbHoro Cek-
peraps OOH npuMeHMTENIPHO K MPOLEAYpe CO3/1aHUs M OCYIIECTBJIEHUS YCTABHOW AESTEIbHOCTU
MAH.

Opranamu ynpasienust MAH sBnstiotest:

Beicumii opran — I'enepanbhas Kondepenuus;

CoeT YnpapJsionux;

Cexkperapuart, Bo3riasiseMblil [ eHepasibHpIM aAupekTopom MAH.

MecronpeObBaHHE PYKOBOISIIMX OPraHoB: ITad-kBapTupa — I. bopoBck Kamysxkckoit o0
P®; pernonanshbix otnenenuil: r. byprac (Bonrapus), Xapoun (Kutait), Atnanta (CIIA), CanbBa-
nop (bpaswus), Ilepr (ABcTpanus).

I'enepasiphass KoHgepeH1sa eXeroqHo MpOBOAUT CECCHHM, B KOTOPBIX yYacTBYIOT IPEACTa-
BUTeM rocygapcts — wieHoB MAH. Ha I'enepaisroit KoHdepeHy n30uparoTcs ynpapisionye
mupekropa Cosera Ynpapisiomux U ['enepanbhbiii upektop Cekperapuara. OHa KOHTPOJIUPYET
padory Cekperapuara.

CoBeT YpapJsOMuX — KOJUIEKTUBHBIN UCTIOMHUTENBHBIN opraH MAH. OH cobupaercs 5 pa3
B rofl. Cocrout u3 50-Tu yrnpapJsioNux TUPEKTOPOB, MPABOMOYHBIX TPUHUMATh PelIeHus, 00si3a-
TeJIbHBIE [IJ151 BBITIOJIHEHUS] BCEMU CTpaHamu — ujieHamu MAH.

B ¢pynkimu Cosera YnpaBisionmx BXOIUT orpejeeHre nopectku aHs ['eHepaipHoil KoH-
(epenunm u apyrux opranoB MAH, Hasnauenue I'enepanbHoro aupekropa MAH (cekperapuara),
CO3J/1aHUE BCIIOMOTATEeIbHBIX OPraHOB, KOMUCCUI, KOOpIMHUPOBaHue aesteabHoctd MAH c gesitenb-
HOCTBIO JPYTMX MEXK1yHApPOIHbIX OpraHu3aluil U T. 1.
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I'enepanbhbiii qupekTop (cekperapuata) MAH sBisieTcsi eAMHOIMYHBIM UCTIOJHUTETbHBIM
OpraHoM YyIpaBJICHUS.

CekperapuaT UMeeT B CBOEM COCTABE OT/EJIbI:

HOOC(EepHI;

JIa3epHOM SHEPIUU;

3eMHOM PeJUruy;

CTalICUIMOMOHTH3MA;

MUPOBO33PEHUS;

KagacTpa reorpadur OMOIOrUIeCKU aKTUBHBIX 30H 3eMJIH;

HAy4YHBIX UCCJIEAOBAHUN;

COTpPY/IHUYECTBA;

a/IMUHUCTPaLIH.

MAH opranusyet pa3inyHble KOMUTETbI, KOMUCCUHU, PETMOHAJIbHbIE KOH(PEPEHMH U T. 11

OcHoBHbIMU HarpaBJieHUsIMU B JestenbHocTy MAH sBnsiores:

cofiericTBie rocygapctBam — wieHaMm MAH B moctpoeHur OCHOB HOOC(Ephl, B TOM 4YHCJIe
JIa3epHOM SHEPreTUKU U BOCCTAHOBJIEHUE UIEOJIOTMM 3EMHOU PEJIMTMU HAa HayYHbIX Havyasax;

pa3paboTKa KOHBEHIIMI U peKOMEH IaITHIA;

oOyueHre 1 TIPOCBEIIEHUE TT0 BOIIPOCaM, BXOJSIIMM B YCTABHOU KPYT A€SATEIbHOCTH;

OKa3aHUe TEeXHUYECKOU U TEXHOJIOIMUYECKOW MOMOIIM rocyaapcTsaM — ujienam MAH.

Konpeniun MAH craHoBsITCS 00s13aTeTIbBHBIMU TSI TOCYAApCTB - wieHoB MAH B ciydae ux
parucdukanuu. Patudummpys Konsenimio, rocynapctBo 6epéT Ha cebst 00s13aTeIbCTBO MPUHUMATD
HEoOXOoaUMbIe Mepbl /11 9(P(EKTUBHOTO MPUMEHEHHUS €€ TIOIOKEHUIA.

o xony peanu3auuu yactHeIX 1poekToB [Iporpammsl nocrpoenus «Hoocgepsr» MAH, kap-
JAMHAJIBHO pa3pelnasi poOieMbl, KOTOPbIE CBA3aHbI C ITO0AIBHBIMU KPU3UCAMU, HEYKJIOHHO BBIBOAUT
cocrostHue 6rocdepbl Ha HOOC(EpHBINA YPOBEHb Pa3BUTHSI.

OpnHaxo, Ha iepBoM 3tane peanuzauuu [Iporpammbl, OCHOBHas TSKECTb JiskeT Ha PP, kotopas
JnokHa co3aath MesxayHapoaubsiii UHCTUTYT «IIpoekT Hoocdepa» (manee MHCTUTYT) B OTHOM U3
CBOMX HAyKOrpaZoB. DTO MpeIoIpeeeHo (PyHJaMEHTAIbHOCTBIO M BBICOKUMU HAYKOEMKUMHM TeX-
HOJIOTUSIMU, 3ajiericTBOBaHHbIe B [Iporpamme.

WHctutyT paspadarhiBaeT COBOKYIHOCTh HOPM TpaBa B 00JaCTU UACOJIOTUH, PETUTHHU, KYJlb-
TYpbl, 00pa30BaHMsl, IKOJIOTHH, SKOHOMHKH 1 SHEPTeTHKH U MpeJiaraeT X K UCIIOTHEHHUIO Ha yPOBHE
rocynapcts, ux oobeauHenuit 1 OOH. OnHoBpeMeHHO MHCTUTYT aKTUBHO y4YacTBYET B YIIPaBJICHUM
MPOIIECCaMK YCTOMUMBOTO pa3BuTus B cucteme: «IIpupona — OdmmectBo — YenoBek», yaesnsis ocodoe
BHUMAaHUE Ka4eCTBY CO3MJaHUsI HOOC(EPOUl IMYHOCTU C IKOJIOT0-OpUEHTUPOBAHHBIM MUPOBO33pe-
HHUEM, TaK Ha3bIBAEMOTO, cTaricumba 3emJIn.

WHctutyT ydyacTByer B BhIpaOOTKE Mep MO FApMOHHM3AIMY B3aMMOJICHUCTBUI B TiepecTpanBae-
MO MOJIeNIY MOTPeOIeH s, KaK e€ MaTepUaIbHOUM COCTABJIAIONIeH, U3MePsAeMON MacCO U SHEPTUeH,
TaK W JJyXOBHOMU.

W ecnu i1 nepBoil ycTaHaBIMBAIOTCS MPEAEIbl, TO ISl BTOPOM MX HET. YenoBeK MOKET BCIO
KU3HB YITyONATh CBOM HAay4YHbIE 3HAHUS M IyXOBHO Pa3BHBAThCsI, COBEPIICHCTBOBATh COLMAIbHBIC
OTHOIIIEHU 1, BeCTU (pustocod-

CKHe W peJTUTHO3HbIe UCKaHMsI, CTPYKTYPUPOBATh HOOC(EepHOE OOIIECTBO.

BeinonHenue ycraBHbIX 33124 IHCTUTYT BO3/1araeT Ha CBOM NMPO(HIIbHbIE OPTaHbl:

Otnen Hoocepsr;

Otpnen 1a3epHOW SHEPreTUKU.

Otnen 3eMHON penuruu.

Otzen cranciMOMOHTH3MA.

Otnen MUpPOBO33pEHUS.

Ortaen Kamacrpa reorpaguu 6Monornyecky akTUBHBIX 30H 3eMJTH.
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Otaen MexXIyHapOAHOTO B3aMMOJEUCTBHS C HAILIMOHATIBHBIMUM LIEHTPAMU I10 OCYLIECTBIEHHIO
npoekra «Hooccepa» (nanee Llentpsr).

Haumonanbusie LleHTpbl B CBOIO CTPYKTYpPY, KpOME YKa3aHHBIX BBIILIE OTIEJOB, BKJIOYAIOT
«OTnen MOCTOSIHHBIX ABYXHEJEJbHBIX KYpPCOB IO IMOATOTOBKE JIMJEPOB IOJUTUYECKON MapTUU
«3eMyIsi» U CBANIEHHUKOB 3eMHOW penurun». IToT OTaen Oyaer co3gaBaTh U YHPaBJIATb
«IlocTtossHHbIME (haKyJbTATUBHBIMH 2-X HeJeJbHbIMH KypcaMH NOJATOTOBKH JHIEePOB
NOJUTHYECKON NapTuH «3eMJIsI» U CBAIeHHUKOB 3eMHOH PeJINIrnu» NP BCeX YHUBEPCH-
TeTax u akaaemusix B P® u B qpyrux rocygaperpax. Ero 3agaua Bectu otoop, yuéOy U IBUXe-
HUE 110 KapbepPHOI1 JIECTHULIE CITyIIATe e 1 MPernofaBaTesiel, a Takke MOJTUTHIECKOe, MaTepUaIbHOEe
1 (PUHAHCOBOE MX COMPOBOXK/IEHUE B OPraHU3ALMX MOJTUTHUECKON MapTuu «3eMJyIsi» U B OOIIMHAX
3eMHOW PEeJIUruH.

[TonnouenHoe pynkumonupoanue LlenTpos u HCTUTYTa U3MEHSIET TOJIMTUYECKUIA U SKOHO-
MUYEeCKHIA KJIUMAT, TOBOJUT CO3HAHKE TPaKAaHCKOTO OOIIEeCTBa 0 MBICTH 00 OCTPOH HEOOXOAUMO-
CTH HauyaTh CTPYKTYpHBIE HOOC(EpHbIE MTPe0Opa3oBaHus B CBOSH MOJIENU MOTPEOIeHHS U PA3BUTHS,
C TeM, YTOOBI IPEIOTBPATUTH MPUOTMKAIOIINICS SKOHOMUYECKUI U leMOrpapuyecKril KoJiarc Ha
[Tnanere.

B 310 Bpems MHctutyT Hemensia uHuuuupyet npouecc cosnanuss B OOH HOBOW CTpyKTYpbl
- MAH.

C nosienenuem MAH MHctutyT npekparur coto aesrenpbHocts. Ho noka MAHa ner, MHcTu-
TYT 1 LIeHTpbI 3a11ycKaloT 4aCTHbIE MPOEKTHI, UCIONb3Ysl BCE CBOM BO3MOKHOCTH.

Oco6oe Buumanue MHCTUTYT OyleT yiensaTh peain3aliyy NPoeKTa «3eMHast peJIMrusi». Ty
PEJIMTHIO HAJI0 BOCCTAHABJIMBATh, HO HA HAYYHON MaTepUaM4ecKOll MUPOBO33PEHUYECKOM OCHOBE.
J17151 3TOro HEOOXOIMMO YCKOPEHHBIMU TEMIIAMU FOTOBUTH Ka/ipbl CBAIIEHHUKOB 3eMHOM pesuruu.

[Tpodunbhbie cTpykTypbl MHCTUTYTA 1 LIEHTPOB JOMIKHBI OKa3bIBaTh MOMOILb IPUBEPKEHLIAM
3eMHOl penuruy B (GOPMUPOBAHUN UX PETMTMO3HBIX OOIIMH U MPEIOCTABJICHUN UM MaTepHabHOM
6a3bl ¥ (PMHAHCOBOW MOJJICPKKU, KOHEUHO, YUUTHIBASI HAIIMOHAJIBHBIE KYJIBTYpPHbIE IIEHHOCTH KaX-
J0ro HapoJa.

OHUM W3 OCHOBHBIX OOBEKTOB BHUMAaHHSI 3€MHOM PEJIUTUU CTaHEeT 3a00Ta 00 oxpaHe OWo-
cepsl, KOTopasi IOCTOSIHHO «TpedyeT COIMATBLHOM MPEIaHHOCTH, 1a)Ke KBa3UPEIUTHO3HOTO Xapak-
Tepa... MOCBALIEHUs] B 9TUKY MHpPa )KHUBOT0, KOTOPasi BBIXOAUT 32 pAMKU HAy4YHOTO 3HaHMS, XOTA U
COBMECTHMA C HUM, U BEJIOMO €ro OTKPBHITUSMU» [5].

WNucrutyt, a morom MAH, B TedyeHHe MHOTHMX JECATUICTUN OYIyT OCYIIECTBJATH MPOEKT
«CTalciMOMOHTH3M», U3MEHSISI BEKTOP Pa3BUTHsI COCTOSHUS YeIOBEKa — CTalapa B COCTOSTHUE
YenoBeka — crancumdba, B HOOC(EPHYIO JUYHOCTh C IKOJIOTO-OPUEHTUPOBAHHBIM MHPOBO33pe-
HHEM, oOecrieurBasi TeM CaMbIM CTaOWUJIbHOE YCTOMYMBOE pa3BUTHE YEIOBEYECKOTO poja B paMKax
HOOC(EPHO! AyXOBHO-IKOIOTMUECKOW MOJIEIH.

IIpoekT «CTancMMOMOHTH3M» CTAaBUT B 3aBUCHUMOCTh YCTOWYHMBOE Pa3BHUTHE UeJIOBEUe-
CKOTO POJa, ero cYacTbe U CBETJIOro OyayIero or:

Bo-nepBbIX, coxpaHeHHs ONTHMAaJIbHOIO paBHOBecUs] Mex1y [lepeBHell (TpaguLIMOHHBIM
oOmectBom) u ['oponomM (MHIYCTpHATBHBIM OOINIECTBOM), TaKk Kak B JlepeBHe *kKeHIMMHA MOXET
ponuth 22-25 nereid, 3anporpaMMUPOBaHHBIX €1 IPUPOIOK, U3 KOTOPBIX MEPBBIE U MOCIEJHUE OTHO-
CHUTEJIBHO JIyXOBHO-(pU3UUYECKH J1e(PEKTHHI (KaK B KOJIOCKE, IJI€ BEpXHUE U HIKHUE 3€pHA LIYIUIbl U
HETOJIHOLICHHBI), a B ['opofe, rae pe3ko najjaeT CMEPTHOCTb U POKAAEMOCTb, JKEHIUHA JAET KU3Hb,
Kak MpaBuJIo, IIEPBOMY U TIOCTIeAHEMY PEOEHKY, UTO BEJET HE MPOCTO K MTPOCTOMY 3aMEIEHHIO ITOKO-
JIeHU] Jofiel, a K Hen30e:KHOM Jierpaaiiiy, BEIPOXKICHUIO U K MICUe3HOBEHMIO YetoBeKka U3 OUOTHI
3eMJIM Kak BUJA.

Bo-BTOpBIX, HakalUIMBaHUSl HAYyYHBIX 3HAHUM, POCTa HPABCTBEHHBIX KAYE€CTB, MOPAJbHBIX
LIEHHOCTEH 00IIeCTBa M ero TeXHUYECKMX BO3ZMOKHOCTEH, a Takke MyapocTu YenoBeka—crarcumoa,
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KOTOpbII 00513aH HAWTU HaWJTydlllee IPUMEHEHHE BCEMY BBIIIENIEPEUNCICHHOMY, YTOOBI COXPAHUTh
XOJ] CBOETO YCTOMYMBOI'O pa3BUTHS.

Hayunoii napeonornyeckoit ocHoBou [TpoekTa siBisieTcs: YaCTHbIA MaTepUaTUCTUYECKUIT TTPO-
eKT «MupoBo33penue». VHctutyT u ero LleHTpbl, cBOMMU NPOUIBHBIMU OpPraHaMU B TECHOM
B3aMMOJICCTBUY C TOCYJAPCTBEHHBIMHM 0Opa30BaTEIbHBIMU U KYJITYPHBIMHU yUpeKACHUAMH, op-
MUPYIOT Y MOJIOAbIX MOKOJIEHUI MaTepUATUCTUUYECKUE MUPOBO33pEHUYECKHE HOOC(EPHBIE 3HAHUS,
LIEHHOCTHBIE YCTAHOBKH, SKOJIOTMYECKYIO KYJIbTYpY M OPUEHTUPBI NIEJArOrnyeCKUMH CPEACTBAMM.

ITpoekTr «MupOBO33peHUE» HALIEJIEH HAa «IKOJIOTU3alMI0» MUPO- BO33PEHUS YEJIOBEKA, CYTh
KOTOPOH COCTOUT B TOM, YTO HAJ0 COBEPUIMTh «3KOJOIMYECKYIO MEPEOPUEHTAIMI0 BCEX BUIOB
YeJIOBEUEeCKOU JeSITeIbHOCTH, BCETO OOIIECTBEHHOTO MPOU3BOACTBA, UCXO/sl HE U3 S9KOHOMUUYECKUX
NoOYXJEHUI 1 COOOpaXkeHUi, a M3 IEHHOCTHBIX MHPOBO33PEHUYECKUX YCTAaHOBOK KaXIOrO Yeso-
BeKa» [6].

Takum 06pazom, TpodIieMy YCTOMUMBOTo pa3BuTHs LIMBUIM3aluK B CUTYAIMY B3PHIBHOTO pa3-
BUTHS1 SKOHOMUKHU U B YCIIOBUSIX OIPAaHMUYEHHBIX MAaTepUAJIbHBIX PECYPCOB 3€MIJIM, PEIIAET PEBOIIO-
LIMOHHBIN yTh, KOTOPBII COBEPIIAET: MEPEXO]] OT IKCTEHCUBHOIN MOJIENIN Pa3BUTHSI K UHTEHCUBHOM.
PeBomonMOHHbIN TyTh YCTpaHsIET B 0ONACTH ku3HeoOecrieueHns: YenoBeka «CTOMKUIN JucOanaHe
ME:X/y YPOBHEM Pa3BUTHS U yPOBHEM JieMaTepUaIn3allii» B Kak 101 c(pepe SKOHOMUKH, YCKOpsis €€
TaK, 4TOOBI «OHA HarHaJIa TEMIIBI IPUPOCTA U TIOJIOKIIIA KOHeIl Oe3y/Iep)KHOMY MOBBIIIIEHHUIO TTIOTPeo-
HOCTHU TIPUPOJHBIX pecypcoB 3emum» [7]. OH cooburaer YenoBeKky rpaxIaHCTBEHHOCTb, OOIPOCTb,
’KU3HEPAZIOCTHOE MHUPOOIIIYIIEHNE, BEPY B YCIIEX, B IIPOrPecc 1 rapaHTUpYyeT CBeTIoe Oyaylee ero
BHYKOB U MX NokoJieHui. [1pu 3ToMm ceituac, cros Ha nepenyTbe cBoel cropuu, «Yenosex. .. 10KeH
B3SITh Ha ceOs1 OTBETCTBEHHOCTh 32 COXPAHEHUE PA3BUTHUS. . ., COITIACYSI CBOIO IPAKTUYECKYIO IEsITEIb-
HOCTh C 3aKOHaMU TTpUpoab» [8].

eonroyus (nam. Evolution — pazeépmuiéanue) — HenpepbléHoe, NOCMENEHHOe KOAUUECHIBEHHOE
U KauecmeeHHoe U3MeHeHUe.

Crosape unocmpanmwvix cnog. C.792, M. 'ocuzoam un. u Hay. croeapeii, 1955.

2.
3BOJIIOIIMOHHBIN ITYTh

[TpoekT paccMaTpuBaeT BOMIOLIMOHHBIN ITyTh Pa3BUTHUS KAK TYIHKOBBII.

13 mapra 1972 roaa B Bamnrrone B CmutconneBckoM uHcTuTyTe JloHeuia Menoys, JlenHuc
Meioys, Mopren Pannepc u Vunsam BepeHc npeacTaBiId KOIEKTUBHBIA Tpya: «IIpenensl pocta.
Hoxnan Pumckomy kimyOy». B Jlokiase OHM MoKa3aay pe3y/ibTaTbl HEKOTOPBIX KJTIOUEBBIX TEHAEH-
[IMA MUPOBOTO Pa3BUTHS C YUETOM B3aUMOJIEHCTBHUS SKOJIOTMUYECKOM, 1IeMOTrpahuyecKor, IKOHOMHU-
YeCKOM M pecypCHBIX cep, KOTOpble HEM30€KHO MPUBOJAT K KatacTpode, ¥ MPeIJIOKUIH, Kak peliie-
HUE MPOOJIEMbI, KOHIIETIIUIO «HYJIEBOT'O POCTa» SKOHOMUKHU U YMCIICHHOCTH HACeJIeHUs 3eMITH.

OnHu 00HAPOIOBATM UTOTH TIPOCUYETA AECATH CIIEHApUEB MUPOBOT'O Pa3BUTHs Ha repuo ¢ 1970
1o 2100 roxsl ¥ c/ieaau BhIBOJ, YTO CYILECTBYIOIIUE TEMIIbI PACXOI0BAHUS PECypCoOB, POCTa KO-
HOMUKHM M HacesleHHs K KoHIy XXI Beka BbI30BYT SKOHOMUUYECKUI U JeMOrpadpuuecKril KoJUiarc,
KOTOpBIN OyJIeT COMPOBOKIATHCS HAPYIIEHUEM CTAOMIBHOCTH OKPYXKAIOIIEH Cpe/ibl.

[TpaBsias smuta [InaHeTsl IpUHSIA K UCTIOJTHEHUIO KOHIETILHUIO «HYJIEBOTO pOCTa» KaK CUHO-
HUM «yCTOMUMBOMY Pa3BUTHUIO» U HEMeJIEHHO cTajia peasin3oBbiBaTh CulloKuYeP (cucrema nonas-
JIeHUs1 KU3HU YEJIOBEUYECKOro poJa - 3TO IMPOrpaMMa OCTaHOBKM pOCTa JAeMorpaduyeckux mpo-
1IECCOB), BKJIIOUaomend B cebs: mporpaMmbl mponsBojactBa MO mpomyKToB, pacnpoCTpaHeHUs
HAPKOTHKOB, aHTHKYJIbTYPHBIX HallpaBJIeHHIA, FeHEPUPOBAHUSI HOBBIX (DOPM HEM3JIEUMMBIX OOJIe3HEH
(CITN I, xoBua-19 u ap.), BOWH, rojoa U HUIIETHI.
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Astopsl [loknana yepes 30 et B 2004 roay uzpaior kaury «IIpenenst pocra. 30 et crycrsi».
OHH O1ATh KOHCTATUPYIOT, YTO CYHIECTBYET IPUHIIMIMATbHASI KOHEYHOCTh PECYPCHOTO MOTEHITNATIA
ouocdepbl ¥ BUAHA MIMPOKAs TAHOpaMa KPU3UCHBIX SIBJICHUI B COBPEMEHHOM MHUPE; UTO YeJIOBEK He
MPEANPUHUMAET BaKHEHIIMX Mep, YTOObI 00ECTIeUNTh CTAOMIIBHOCTh CBOETO PA3BUTHSI; UTO III00AIT-
HbIe XapaKTePUCTUKU TPUPOALI 3€MIIU MPOIOIIKAIOT YXYIIIATHCS M HAa TIOBECTKY JIHSI HE CTABUTCS
pedpoM BOIPOC O HEMEJIEHHOW CMeHe BeKTopa pa3BuTHsi LIMBUIM3aIMy; 4To MUpPOBast SJTUTa OOUTCS
TPYIHOCTEH, CBSI3aHHBIX C MEPECTPOMKON CO3HAHMUS LIEJIBIX HAPOJOB, U3MEHEHUSIMHU UX CHCTEM IIeH-
HOCTEH, JKU3HEHHBIX OPUEHTUPOB U CTUMYJIOB; UTO OBICTPO CYKAIOTCSI BOSMOKHOCTH TSI Tiepexofa K
YCTOMYMBOMY Pa3BUTHUIO; YTO HEOOXOAUMO CPOUYHO YMEHBIIIUTh SKOJIOTMUYECKYIO HArpy3Ky Ha OMOTY
[Lnaners!.

3akoHoMepeH Borpoc K aBtopam [oknaga: Yto u Kto npenstcrByeT AajbHEUIeH BOMIOINN
YeJIOBEYECKOTO PoJia U €ro YCTOMUMBOTO Pa3BUTHSA?

OTBer TakoB:

BO-NIEPBbIX, YTO — 3TO HBIHEIIHEE COCTOSIHUE YeJIOBeKa, HAXOIAIIErocs B (hase BOMOLUM
cramrapa (CTallMOHAPHOTO Mapa3uTa), KOTOPBIN «Oe3 3aAHeH MBICIN» YHUUTOXKAET YCKOPSIIOIIUMUCS
TEMITAMU O pPAaHUYEHHBIE MaTEpPUAIbHBIE PECYPChl 3eMIIH;

BO- BTOPBIX, KTO — 3TO NOMMTHYECKME 1 SKOHOMHUYECKHE ITUThI, KOTOPBIE HAXOISATCS Y BIACTH
BO BCEX rOCYAapCTBaX MUPA, JIIOOOH [IEHOW OTCTAaBAIOT CBOU KOPIOPATUBHBIE U Y3KOHAIIMOHAIBHBIE
MHTEPECHL.

Tak urto xe? be3nanéra? [louemy Hesb3s COBEPIIUTH PEBOJIOLHUIO?

Benp TobKO peBommonus CriocoOHa M3MEHUTh CUTYAIHIO!

Pesontouus (¢pp. Revolution) — kopertoe kauecmeenHoe usmeHerue, CKauKkooopasHblii nepexoo
OM 00HO20 KAYECMBEHHO20 COCMOAHUSL K OpY2oMY, 0N CIApo2o K HOBOMY.

Croeapo unocmpanmwvix cnoe, C. 592. M., I'ocuzoam unocmp. u Hay. caosapeii, 1955.
1.3. PEBOJIIOIIMOHHBIN IIYTh

IIpoekT paccMaTpuBaeT peBOJIONMOHHBIN MYTh Pa3BUTHA KaK e JUHCTBEHHBIH B X0/
BbDkMBaHUsA [{uBumsaium u coduganust HoocepHou 06omouku [liaHeTs.

HopoxHast kKapta Takoro mytu Haxogutcs B IIporpamme nocrpoenust Hoocdepsl, cocrosieit
13 NSATH YacTHLIX NPoekToB: «Hoocgepa», «J/lazepHasi sHepreTuka», «3eMHasi peJurusi»,
«CrancumonoHTU3M», «MupoBo33peHue». KomriekcHast MxX peayim3aiysi B TeUCHUE HECKOJb-
KHX JIECATUIIETUH MIEPEBOAUT OOJIBIIYIO IMHAMUYECKYI0 MUPOBYIO SKOJIOT0-9KOHOMUYECKYIO CUCTEMY
B PYCJIO YCTOMYMBOIO Pa3BUTHS.

OpHako CyIIECTBYIOT 9TOMY NPENATCTBUS, YKa3aHHbIe Bbille. [loaTomMy cHauana Hajo co3aarh
OnarornpusTHHIE YCJIOBHSI, & IMEHHO:

BO-IIEPBBIX, UMETb 3aUHTEPECOBAHHOCTb IJIUT OCYyILECTBUTH [Iporpammy mnocTpoeHus
Hooc(epHI;

BO-BTOPBIX, yepe3 OOH pykoBOIUTH yCHIMSMU FOCYAAPCTB MO peayln3allii YaCTHBIX ITPOEK-
TOB;

B-TPeTbHX, TaK Kak 1-il ¥ 2-1 MyHKTHI MOKa He IEUCTBYIOT, TO ClieyeT mpuBJieub K [Iporpamme
rpaskIaHCKOE OOIIEeCTBO, HEPABHOMYIIHBIX JIOJCH;

B-4eTBEPTHIX, ITO JICTUTHUMHBIHN, MEKIyHAPOIAHO-OOIECTBEHHbIH, OObEKTUBHBIN, €INHOIIe-
JIOCTHBIM, W MOCJEJOBATEIbHO JIOTUYECKM CBSI3aHHbIM KOHIIENIT YCTOWYMBOIO Pa3BUTHUS UYeslOBEYe-
CKOro pofia, CTaBsIIero 3aJady KaueCTBEHHOTO MpeoOpa30BaHUsl BCEX MAPAMETPOB €ro XKU3HU BO
Bcex e€ cpepax, KOTOPbI Ha/I0 HEMEJIEHHO MPUBECTU B IBUKEHHE;

B-NATHIX, 3T0 DKonoruveckas Jokrpuna [TnaneTsl, uaen KOTOPO HEOOXOAUMO CPOUYHO OCY-
IIECTBUTD.
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OnbIT MOKa3bIBaeT, YTO KanuTaauctuueckass CrucreMa caMOCTOSITENIbHO WJIM TOf JAaBJIEHUEM
MIPUPOIHBIX (PAKTOPOB CO3HATEIBHO HE MOXKET ceOsl OrpaHMUMBATH U OMEPATHBHO pearupoBaTh Ha
CHUTHAJIBI, COOOIIAIONIHE O TMPUOIMKEHUH K TIPeiesiaM, YTOObl YCIIeTh X BEPHYTh B 00JIACTh YCTOM-
YUBOCTH.

Hacrynun MmomenT, korna YesoBek JOMKeH MOKa3aTh CBOIO BJIACTh U

B3SITb B CBOM PYKM pblYarv yIpaBJeHHs MTPOLEeccaMM YCTOMUMBOIO pa3BuTHs. Takumu pbrua-
ramMH yIpaBJIeHHs TOJKHBI CTaTh MHCTUTYTBHI HOPM TIPaBa, Peryivpyolpe oOmecTBeHHbIe OTHOIIIE-
HUS B 00JIACTH 9KOJIOTO-9KOHOMUYECKOW CUCTeMBI. K 3TM MHCTUTYTaM OTHOCSTCS:

Me:xayHaponHoe areHTcTBO 1o Hoocepe mpu OOH.

Mexaynaponssiii UHCTUTYT «IIpoekT «Hoocdepar.

Harmonanensie Llentpsl o ocyimectsinenuio npoekta «Hoocdepar.

HanmonanbHble nomMruyeckue napTum «3emiis».

HanmoHasnbHble peuruo3Hble OOMIMHBI «3€MHOU PETUTUN».

HanmonanbHble rocygapcTBeHHble Kopriopanyu JIazepHoil SHEpreTUKH.

OcHoBHas TSKECTh Ha MEpBOM 3Tane peanusauuu [Ipoekrta jskeT Ha CTpyKTypbl MexiyHa-
ponHoro uHctutyTa «IIpoekt «Hoocdepa». B uactHocTH, Ha 3¢hPeKTHBHBIE PeBOJIIOIHOHHbIE
JIeHCTBHUSA JHIEPOB MOJUTHYECKON mapTuu «3emMJisi» He ToJbKo B P®, HO U B Apyrux pas-
BHTBIX CTPaHaX, a TAKKe NX COIO3HNKOB — CBAIeHHUKOB 3eMHOI peJIurum.

[Tpu sTOM, NONMUTHYECKKE MAPTUU «3eMJIs» BO BCEX CTpaHaX MUpPA CO3/1al0T PEBOJIOLMOHHbIE
CUTYalIM ¥ IEMOKPATUIECKUM ITyTEM OepyT BiacTh. I1ociie 3Toro oHM MpUCTYNaloT K PeBOJTIOIMOH-
HBIM [TPe00pa30BaHUsIM B SKOHOMHUKE, SHEPreTHKE, TEONOJIUTUKE, B PEIUTHH.

Takum oOpazom, mpooOJeMy yCTOHYMBOro pa3BuTHsi YenoBeka, ero poja B CUTYyalUd
B3PBIBHOIO Pa3BHUTHSI SKOHOMHKHM U B YCJIOBUSIX OTPAHUYEHHBIX MAaTepPHAJbHBIX PecypcoB
3emJin, pemiaeT peBOJIOIHOHHBIN Y Th, KOTOPbIM COBEPILIAET: IEPEXOJ] OT SKCTEHCUBHOUN MOJIENIN
pa3BUTHS K MHTEHCUBHOM. K 9TOMY BBIBO/ly IPUILLIA Y€pe3 NOJICTOJIETHS 1 CTOPOHHUKH BOJTIOLMOH-
Horo myTu. OHU NepecTaii UCKaTh CIIOCOOB «MUPHOTO U3MEHEHUS CTPYKTYPbI CUCTEMbD» [9] myTéM
«yMEHHUsI BUIETh, CO3aHMs TPYII AMHOMBIIUIEHHUKOB, MPABIMBOCTH, 00yueHus u JiooBu» [10],
BUJS «OTPULIAHUE OYEBUIHBIX (PaKTOB» [11] M HEBO3MOKHOCTh «CTPOHYTh C MECTa YCTOSIBLIYIOCS
cuctemy» [12], Tak Kak JiIsl 3TOro «Hy’kHa otBara» [13], kotopoii y Hux HeT. U ycriokauBaiot cebs
KOHCTaTallMel: «y Hac JOCTATOYHO YeJIOBEYECKUX KAuecTB, YTOOBI MPETBOPUTH B KU3Hb TUIAHOBOE
COKpalleHle Harpy3Kl Ha OKPYKaIoIIyIo Cpe/ly CO CTOPOHBI YeoBeKa, 4ToObl OCYITIECTBUTD MEPEXO/]
K YCTOHUMBOMY Pa3BUTHIO U MUPY, KOTOPBIH [Is1 OOJIBIIIMHCTBA JTIOAEH Oy/IeT JIydilie, YeM CerofHsIII-
HsIsl IeMCTBUTENBHOCTD» [14]. OHM He MOHSIIM MIAaBHOTO — y BOTIOLIMOHHOTO ITyTH HET BPEMEHHU €T0
npoiity. K koniy XXI Beka ux xa€tr HeObITHE.

PeBoJoOHHBII MYTH B pellleHNU NP00JieMbl YCTOIYHBOr0 Pa3BUTHS YeJ0BeYeCcTBa
npeanaraet Ilporpamma nocrpoenusi «Hoocdepoi». IIporpamma ycrpansier B o0JacTu
’)kn3HeoOecneueHusi YesioBeKka «CTOMKUI JucOAJaHC MeK/y YPOBHEM Pa3BUTHUSI U YPOB-
HeM JeMarepuaiu3anum» [15] B kaxkaoi cepe axoHomukn. OHa cooOmaer YenoBeky 601-
POCTB, )KU3HEPAJOCTHOE MUPOOIIYIIIEHHE, BEPY B YCIEX, B MPOrPECcC U rapaHTUPYeT CBETIoe Oydy-
1iee ero BHYKOB U UX MOKOJIEHUT.

W nepBwiii miar Ha 3TOM 1y TH jaenaioT MactutyT u ero Llentpsl. [Ipu aTom hyHIaMeHTaIbHOCTh
1 BBICOKasi HAYKOEMKOCTbD, a TaKKe BBICOKHME TEXHOJIOTHH, 3aJeicTBOBaHHbIe B [IpoekTe, nmpeamnona-
raloT HAJIMYKE YKe CYIIECTBYIOIIEN HayYHO-TEXHUYECKON OCHOBBL. DTOT pecypc ecTh B PO.

1.4. 9KOJIOTHYECKAA TOKTPUHA
«HOOCDPEPA»

Skonoruveckas gokTpuHa «Hoocdepa» (nanee - [Jokrpuna) siusercs [Ipoektom Oymyriero
Mupa Ha 3emie. Mneu JokTpuHbl c(hOKYCHPOBaHbI HE TOJIBKO Ha BBIPALIMBAHUE AYXOBHO U (PU3M-
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YEeCKU Pa3BUTOTO YEJIOBEKA C IKOJIOTO-OPUEHTUPOBAHHBIM MATEPUATMCTUYECKIM MUPOBO33PEHUEM,
HO ¥ Ha BCEMEPHOE YKPeTUIeHUe eJMHCTBA I'pakJaHCKOro odrecTBa BOKpyr [Ipassiieit dnuthl. OHa
WCXOJUT U3 TOTO, YTO:

1. U neoJjiorus — cucreMa eHHOCTEH.

B 0CHOBY 2KO0JIOr0-OprEHTHPOBAHHON MaTepUaucTHUecKoi uaeonoruu [Ipoekra Oymyriero
MUpa 3aJI0KeHa cTpaternueckas 1esp YenoBeuecTBa, a MUMEHHO: PACTUTh JyXOBHO M (PU3UYECKH 3710-
POBBIX JTIOJEH, KOTOpbIE OYIyT MMETh PUOPUTETOM: TPakJaHCTBEHHOCTh, JYXOBHbIC U JEMOKpATH-
YecKue [IEHHOCTH, JIMYHYI0 CBOOOMY, OTKPBITOCTh, YeCTHOCTb, COBECTIMBOCTh, MOOMJIBHOCTB, BBICIIIEE
oOpa3oBaHKe; XUTh B TUHAMUYHOM OOIIECTBE C MACCOBOW CTAIICUMOHOM (CTaIlMOHAPHO-CUMOUOH-
TUYECKOM) KYJIbTYPOW U C HAPOAHO-TOCYJAPCTBEHHOM PHIHOYHOI 9KOHOMMKOM U (PMHAHCAMMU.

Wpeonorus - 370 MOTHBAIMS JESTEILHOCTH U B JIOKTpHHE el OTBOIUTCS ocodast poib. [ToHs-
THE «UJICOJIOTHs» BKJIIOYAET HE TOJBKO CUCTEMY UJIEH, MPEICTABICHUM, MOHSATUH, B3IJISI0B, XapaK-
TEPU3YIOIYI0 KaKyI0-THOO COLMAIIBHYIO IPYIITY, KJIACC, TOJIUTUYECKYIO TAPTHIO, OOIIECTBO, U OTpa-
XKAIOIIYI0 UX OTHOIIEHHE K JIEHCTBUTEJBHOCTH, HO M CHUCTEMY LIEHHOCTEH, KOTOpPbIE OINpPEAessiioT
HarpaBJieHHe Pa3BUTHUsI IMYHOCTH, OOIIECTBa, TocynapcTsa 1 3eMHol LluBmmmzanyu.

2. Hedptb — kpoBb ILnaneTsl.

JlokTpuHa yTBEepKAaeT, uto ode3HedTrBaHue oprann3ma [aHeTsl — 310 raBHas Yrposa s
3emiu 1 Oyymiero Mupa 3eMIIsH.

3. Hoocdepa.

Lenb [JJOKTPUHBI - TUKBUIMPOBATH YKOJIOTMIECKUH KPU3UC U HATTPABUTH YesI0BeueCcTBO Ha Iy Th
YCTOMYMBOTO pa3yMHOTO Pa3BUTHS.

4. JIazepHas SHepreTuka.

B JlokTpuHe, Hapsiy ¢ WAEOTOTHMUYECKOW COCTABJISIONIEH, JJa3epHasi SHEpreTuKka sBisieTcs eé
OCHOBHBIM 3JIEMEHTOM U ompefenser B [Ipoekte cyTh HepreTmueckoil 6e30macHoCT OyayIero
MUpa.

5. 3emHas peJjurusi.

B xonnernmu JJokTprHbl 3eMHas peUTusi OnpeaesisieT AyXOBHYIO KU3Hb IPaskIaHCKOTO 0O11Ie-
crBa npu opmupoBanuu bymyiero mupa Ha [Tnanere. OHa, B oTJIM4Me OT «HEOECHBIX» PEJIUTHI,
HalleJICHHBIX Ha MopaloIlieHre YeI0BeKa, BHIpaIlBAEeT oA rpaXJjaHaMy CBOeW Haly U Mupa. B
pamMkax JIOKTpUHBI CTAHET CIIOCOOCTBOBATH HEMPEPHIBHOMY OCBOEHHIO TyXOBHO-HPABCTBEHHBIX I1€H-
HOCTEH 1 KyJIbTYPbl CBOETO Hapo/a, (POPMUPOBATH €T0 SIKOJIOTMUECKOE MBIIIICHUE Y Pa3BUBATH KYJIb-
TOBYIO MPAKTUKY MOKJIOHEHUS 3emIie.

6. MupoBo33peHnue.

B JIokTpuHe MaTepraIucTi4eckoe MUPOBO33pEHHE, KaK «cUcTeMa 0OOOIEHHBIX B3IIS/I0B HA
O0OBEKTUBHBIN MUP U MECTO YeJIOBEKa B HEM» [ 16] sBIIsI€TCSI OCHOBHBIM HJICOJIOTUIECKUM JIEMEHTOM
B TIOCTPOEHUH OCHOB OyryIiero YenoBevuecTsa M yCTAaHOBJICHUSI HOBOT'O MUPOIIOPSI/IKA.

7. MexayHapoHOe areHTCTBO o Hoocdepe.

OcymiectBieHre 3Tux nojoxeHuid JokTpuHsl npeanonaraer aktusHoe yyactue PO 8 OOH B
paMKkax dkonoruyeckoi NokTpuHbl «Hoocdepa», koTopast mpeCTaBiIseT cOOOM HACHHO-TIPaKTUYE-
CKOe s1/Ipo TporpaMMsl octpoenust «Hoochepbi».

Jl1st peanm3anuy mporpaMMel moctpoenust «Hoocdepbl», cocTosImero u3 5-x 4acTHBIX MPOEK-
ToB, OOH cBOMM perennem co3aaér MAH u npuHuMaer ciielyionme JOKyMEHTbI:

Dkonoruueckas qokrpuHa «Hoocdepar.

VcraB «Hoocdepa mianeTst 3emiisi»;

[Tporpamma «IlocTpoenne Hoochepsi»;

Hexnaparus «Kynbt 3emin»;

[Tonoxenue «O 3eMHON penurum»;

Craryc «Yenosexk Hoocdepsi»;
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[Nonoxenue o MesxayHnaponHom uHctutyTe Kamactpa reorpadum OHONMOrmyeckr akTUBHBIX
30H 3eMJIU.

Pexomenpanus o 26-netuem (2024-2050 rr.) npoBeaeHun Meponpustui no sxkonoruu OOH.

3AR/IIOYEHUE

Akoaornueckas Jlokrpuna Ilnanersl, kak IIpoekT Oyaymero mupa, opuIHaILHO
npunsitass OOH k ocymecTBieHn0, CTAHET HHCTPYMEHTOM 10 YCTPAHEHHIO SKOJOruYve-
CKHX yrpo3 Kak 3emuie, Tak 1 YeaoBeuecTBy. «Peanuzanus [Ipoekta nopogut Hoocdepy, Kak
«HOBYIO CTaJIUIO0 Pa3BUTUsI OMOCGeEphl, PU KOTOPOU pa3yMHasi JIeATeTbHOCTh CTAHOBUTCS OMpejie-
asomyM (hakTopoMm e€ aBomonun» [17], u mepeBeeT e€ Ha ouepeIHOM, Oojee BHICOKUI YPOBEHb.
[Tpu aTOoM Orocdepa, Kak «cpefa KU3HU OIHOU U3 3eMHBIX 000JI0UEK, COCTaB, CTPYKTypa U SHepre-
THUKA KOTOPOH OMpeesisieTCsi COBOKYITHOU JeSITETbHOCTBIO BCEX KUBBIX OPraHU3MOB, MX B3aUMOJICH-
CTBHEM CO CpeIoil OOUTaHUsI, OXBAThIBAET MPU3EMHYIO YacTh aTMocdepsl, ruipocdepy 1 BEPXHIO
4acTh JUTOCHEPBI, KOTOPbIE B3AUMOCBSI3aHbI CJI0KHBIMU MPOLIECCAMU MUTPAIIUM BEIIECTBA U SHEP-
run» [18]. Ona Gyner no nporpamme noctpoenusi «Hoocgepb» BoccTaHOBIEHA B TeX Mpenesax,
B KOTOPBIX ObLIA 10 BOBHUKHOBEHUS YeIOBEUECKON IMBUIM3ALMY (OT JIaT. Civilis — TpaskIaHCKUA,
OOIIECTBEHHBIH, TOCYJAPCTBEHHBIN).

U camoe riaBHOE NooKeHUE B DKOJOTMUECKON JOKTPUHE B TOM, UTO 10 cO3HaHMs YeoBeka
JOJKHA OUTH cyTh Toro, yto Ilnanera )KMBAS u Hed1h — €€ KpoOBb, a MarHUTHOE TOJIE 3eMJIU
MOCTOSITHHO B3aMMOJIEHCTBYET C MAarHUTHBIM nosieM Yesnoseka. MccsakHYT HE(PTh U MarHUTHOE TOJIE,
torga [Tnanera u Yenosek ympyT. BOT rjae ckpbita MCTMHHAs npuuuHa Kosutarica [luBunmszanumy,
HapsI1y ¢ SKOHOMUYECKUM U JIeMOorpapuyecKum.

Jluteparypa

Bepraockuii, B. U. «Pasmviunenuss hamypaaucma. Ku. 2. Hayunas meicav kak naanemuoe
senenue». M., «Hayka», 1944 a., c. 109.

Tam xce, c. 109.

Tam xce, c. 66.

Yenosex u oouecmeo. Hoocgheproe pazeumue. Mockea-benzopoo. bea. Oon. munozpaghusi.
2010., c. 459.

SHYUKAONEOUSE CUCIEM HCUBHeoOecneveHus. 3Hanus 00 ycmovimusom pazeumuu, m. 3, c. 537,
M. «Mazucmp-IIpecc», 2005 e.

Tam orce, m. 1. C. VI

Tawm orce, m. 1, c.X.

Bonvuaros b. E., u 0p., «Ycmoiiuusoe sKoHOMUMeCKoe pazeumue 8 Ycro8Uusix 2n00au3auuis u
sKoHomuku 3Hanutl. Konuyenmyanwtvle 0CHO8bl meopuu u npakmuky ynpaenenusi», M., «Jkonomura»,
2007 2., c. 17.

Jonenna Meooys, Hopeen Pandepc, Jennuc Medoys, «Ilpedeavt pocma. 30 aem cnycms», M.,
HKI] «Axkademxnuza», 2008 2., c. 292.

Tam xce, c. 292

Tam xce, c. 13.

Tam xce, c. 291.

Tam xce, c. 291.

Tam xce, c. 304.

SHUuKA0NEOUst cucmem dHcusHeobecneverus. 3Hanust 0o yemoituusom pazeumuu, m. 1, c. X, M.
«Mazucmp-Ilpecc», 2005 e.

Cosemckuii snyuxaoneduueckuii crosapo. M., «Cosemckas Suuuxaonedus», 1983 a., c. 809.

Hosetimuti snyux.aoneouueckuii crosapo, M.: ACT. Acmpenw. Tpanzumxnuea, 2004, c. 881.

24



I'. [ysaes. «[IPOI'PAMMA ITOCTPOEHUA «<HOOC®OEPDLI»»

Tam xce, c. 134.

LLIYBAEB I'.B.

TIPOEKT -
«ﬂK3EPHAﬂ

OHEPIETUKA»

R B

. P

Apocnaene, 2018

F




I'. IllyBaeB. «I[IPOI'PAMMA IIOCTPOEHUA «<HOOC®DEPDBI»»

«DHepeusi (zpeu. energeia — delicmeue, 0esiMENbHOCHb) 00UyAsl KOAUUECNBEHHASL MEPA PA3AUY-
HbIX (DOPM OBUINCEHUS MAMEPULL».

Cosemckuii suyuxaoneduueckuti crosapv, M., Cosemckas snyuxaoneous, 1985 a., c. 1545.
I'JTABA 2. IIPOEKT «JIABEPHAS SHEPI'ETUKA»
NNPEJIUCJ/IOBHUE

[Ipennaraemsiii I'. B. IllyBaeBbim «IIpoekt JlazepHas sHepretrka» (nanee - Ilpoekr) siBnsercs
3MO0XAJbHBIM COOBITHEM B Pa3BUTHM TeXHWYeCKOW nuBmim3anuu YenoseuectBa. 1ot [Ipoekr,
€CJIM ero BOIUIOTAT B KU3Hb, OCTABUT HABCEI/IA B MPOIILJIOM HBIHEIIHUI SHEPreTHUECKHIIA KOMIUIEKC.
CoBpeMeHHas1 SHEpreTUKa: YIJIeBOIOPOIHasl, BOAHAS, aTOMHAsI U aJIbTEPHATHBHAS 3aJaBJieHa KO-
HOMO-, TIOJIMTUKO- ¥ SKOJIOTUIECKUMHU TIpodsieMamu. Pa3BUThIE CTpaHbl MBITAIOTCS UX pa3peiuTsb. B
YaCTHOCTH, N30aBUTHCS OT yIIeBOA0poaoB. EC «aKTHMBHO MPOIBUraeT UIEOIOrUI0 SHEpromepexona —
OTKa3a OT YIJIEBOIOPOIOB U JIOCTUKEHUS «KJIMMATUIECKON HEUTPAIbHOCTH» K CEpeIHE CTOJIETHUS.
EBporieiiiipl XOTAT HaBsA3aTh HAIlIEH CTpaHe BBHITOTHOE [Is ceOsl pa3zeieHne Tpyaa: Mbl IPOU3BOIUM
Y TOCTaBJIsIeM HAa KOHTMHEHT yXKe He MPUPOIJHBIN ra3, a «KJIMMaTUYeCKU HEUTpasbHbI» BOJOPO,
ripu 31oM CO; MBI IOTKHBI YTAIM3UPOBATH CAMOCTOSITENILHO M CAMU K€ MOJIEPHU3UPOBATh C METaHa
Ha BOJOPO]], ra30TPAHCHIOPTHYIO MH(MPPACTPYKTYPY, a BOT 000pyIOBaHKE /7151 M3BJIEUEHUs BOIOPOA,
HaM, KOHEYHO, MOCTABSAT €BPOINENIIb». (K-11 «dkcnept», 18-24.01.2021 r. Ne 4 (1191), c. 11).

[Toatomy B 2019 rogy EC npuHsiia JokyMeHT «3eJIEHBIN KypC», TJ1e MOCTaBJIeHa 11eJb — I0CTH-
xenne kK 2050 rogy yrinepogHoi HEMTpaIbHOCTH, «OMUpasch Ha pasButre BUD u nekapboHu3mpo-
BaHHBIX ra30B, B epBYI0 ouepeab Ho».

@PI’, B pamkax «HalMOHAJIBHON BOJOpOIHOM cTpaterun» 2020 roaa, 1Jisi IpOJBUKEHUS UHTE-
PEcoB repMaHCcKoro OusHeca 3a pyoekoM, MPaBUTEIbCTBO BhiAeIseT 2 u3 9 muwumapnoB EBpo — nuis
COIEWCTBUSI CO3/IAHUIO KPYITHBIX TIPOU3BO/CTB, HAUMHAS C IEKTPOIM3EPOB I'MIaBaTTHOTO YPOBHS, Ha
OCHOBE TeXHOJIOrui 1 06opynoBanus «Caenano B ['epmanum». OpHako, AaibHblid TpaHcopT H ; unm
MeTaHO-BoJopoAHbIXx cMecell u3 PP B EC HenenecooOpa3eH U HeIOMYCTHM 110 XUMHUKO-(PU3UYECKIM
Y TEXHOJIOTMYEeCKUM npuunHaMm» («He3zaBucumas razera» 19 suBapst 2021 roga, Ne 8 (8059), c. 12).

Wrtak. OTKyna 1 U3-3a 4ero 3ToT chlp-0op 3aropesics? OTBET: BUHO- BaT MAPHUKOBBIN 3(PeKT,
B KOTOpBII BHIOPOCH! B aTMOC(epy YIJIEKUCIOro ra3a BKJIaAbIBAIOT OCHOBHYIO 100 — «OT 50 10 65
%, B TO BpeMs Kak MeTaH — 0KoJI0 20%, OKHMCIIbl a30Ta — NPUMEPHO 5%, 030H, (PPEOHBI U Apyrue
raszbl — 0koJ10 10-25%. Bcero mapHUKOBbIX Ta30B 0koJ10 30.

[TpOoMBIIITIEHHO pa3BUTHIE CTPAHBI JAIOT 2/3 BceX BHIOPOCOB MAapHU- KOBBIX KAPOOHU3MPOBAH-
HBIX Ta30B U ¥ OKKCIIOB cepbl v a30Ta. OHU OTBET-CTBEHHBI 32 BHIOpPOCH B atMocdepy 90% Belects,
pa3pyLIaIuX 030HO- Bbii ciioi» (BoponkoB H. A. «39konorus: O6imas, conuanbHas, IpuKIagHas»,
Mocksa: «Arap», 2000 1., c. 396).

TpaHcropT sIBsIETCS] BTOPHIM MO 3HAYMMOCTH AHTPOMOTEHHBIM MC- TOUHMKOM BBIOPOCOB B
arMocepy MapHUKOBHIX ra3oB. M Ha mepBoM Mecte — aBTOMOOWIbHBIA. «Tombko 8% xutenen
3emuu e374T Ha aBTOMOOUIsIX. OHM SIBJISIOTCS OCHOBHBIMU 3ar PSISHUTENISIMU TOPOJIOB C MHTEHCUBHO
Pa3BUTBHIM TPAHCHOPTOM, OCOOEHHO IO YrapHOMY rasy, YIJIEKHCIOMY, OKCHJIAaM a30Ta, JABYOKHCH
cepbl» (BoponkoB H. A. «9konorus: O0mmas, coryanbHas, Mpu-KiaaHas», Mocksa: «Arap», 2000
r., c. 397).

ITosromy HopBerusi u MHOrHe Jpyrue eBponeicKre CTpaHsbl IJIaHU- PYIOT OTKA3aThCsl OT aBTO-
MoOwmient uepe3 5-10 net u maaBHO mnepececTh Ha MekTpoMoOmin. Kurait or Hux He orcraér. Ho
NEKTPOMOOMIIM TAaKKe Bbl- OPachIBAIOT B aTMOC(epy YITIEKUCIbIA ra3 U3 CBOUX aKKyMYJISTOPOB.
Kax- gp1i1 akkymysatop ga€r Ha kB1/4 émkoctu 125 kr CO,. [lepexon Ha macco- Boe Ipou3BOICTBO
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NEKTPOMOOUJIEN MOBJIEYET 32 COOON MHOTME TPUUIMOHBI AOJUIAPOB HA CTPOUTEIBLCTBO OIPOMHOIO
KOJIMYECTBA FeHEPUPYIOIIUX CTaH- LUK, nojacTaniui, JISII, myHKTOB 3arnpaBKu.

TocynapctBa, 4T0OBI CHU3UTH OOBEMBI BHIOPOCOB B aTMOC(EPY Map- HUKOBBIX Ta30B, HE TOJIHKO
MOCTOSTHHO pa3padaThiBAIOT U BHEAPSIOT BCE HO-BbIE 9KOJIOTMYECKHE HOPMBI, KOTOPBIM JOJKHBI COOT-
BETCTBOBATH BBIITyCKae-Mble aBTOMOOUJIH, YTOOBI JIOCTUYb «HYJIEBBIX» BHIOPOCOB (B 9TOM ILIaHE

CIIA yxe HaBs3aJM BCEM CTpaHaM MpaBWIa COOJIONEHUS HOPM TOKCHYHOCTH OEH3MHOB,
ucnons3yembix B IIBC, B Buze crannaproB EBpo — 1,2,3,4,5), Ho u npuHsiiin AKT — «Kuotckuii npo-
TOKOJI» - TIEPBBII MEXK/1yHAPOJHbIA JOKYMEHT, UCTIOIb3YIOLINI PHIHOUYHBIA MEXaHU3M ISl PEIICHUS
«TMAPHUKOBOTO 3(ppeKTa», Kak r1I00aIbHOM IKOIOTMIEeCKOH MpobiemMbl» (Bombliast SHIMKIONeus B
62-x Tomax, T. 21, Mocksa:«Teppa», 2006, c. 389).

EC, B pamkax Knotckoro npoTokosa, Hadasl pa3padoTKy U aKTUBHOE IyOJIMYHOE 0OCYKICHHE
CHUCTEMbl BHYTPEHHEW TOProBJIM KBOTAMHU Ha BHI-OpOCH MapHUKOBBIX ra3oB ¢ 2000 romga. I'ocymap-
crBa EC nomkHbI o0ecnie-4nTh KECTKUE CAaHKIMU 110 BBHIMOJHEHHUIO K 00BEMY BHIOPOCOB. 3a HEBbI-
T0JI- HeHUe 00s13aTeNbCTB ycTaHaBMBatTes mTpadsl B pazmepe 40 Eppo 3aronny CO; B MUJIOTHBIN
nepuon 1 100 EBpo 3a TOHHY BO BpeMsl JEHCTBHUATIEPBOrO Meprofa 00s3aTenbCTB. Tak MOsBUIICS
HOBBII BUJ1 OM3HECA — TOP- TOBJIS SMUCCUOHHBIMU KBOTAMHU.

Ho 310 He perienre mpodneMsl mapHUKoBOro 3gpexra. HecMoTpsi Ha Bce MekayHapOaHbIE
ycrust, BBIOpocel B atMocdepy CO, HeykJIoHHO pactyT. Eciu B koHIe XX BeKa TeMIThl CKUTAHUS
yriepoaa 6bu1 6 MUJITMAPIOB TOHH B TOJI, a MpUpoa 3eMJIM MOXKET YCBaUBaTh TOJBKO 2 MUJUTHAPAA
TOHH, TO yke «B 2019 romy B 1uiaHeTapHOM MaciiTade BHIOPOCH COCTaBWIIM 54 MUUIMapaa TOHH

skBuBasieHTa CO,. Ecii MBI XOTUM OrpaHUYUTH TII00ATbHOE TIoTeruienue 1,5 0C, HaM HeOOXOIUMO
COKpaTuTh BHIOpOCH! 10 40 MusumapaoB ToHH K 2030 rogy. K 3ToMy MOMEHTY HYKHO MOJHOCTBIO
OCTaHOBHTH JJOOBIYY MCKOMAeMbIX BU/IOB TOIUTMBa» («He3zaBucumasi razera», 10 nekadpst 2020 r., Ne
245 (8009), c. 11).

Takum 0Opa3oM, TOCTUTHYTOE COBPEMEHHBIM UEJIOBEKOM OJIaroco- CTOSIHHE B rOpojax MoJi-
HOCTBIO 3aBUCHT OT 3nieKTposHeprun TIC, I'IC, ADC, xotopsle B Onmmkaiiiinee BpeMs NCUepPHaIoT
CBOM MPUPOJHBIE UCTOU- HUKU. [109TOMY cOBpeMeHHasi 9KOHOMUKA, CEIbCKOe XO35IICTBO, IKOIOTHS,
COLIMYM B YyIaJKe, a MOJIMTUYECKHe B3aMMOOTHOILIEHUS] MEX/ly TOCyJap- CTBAMU Ha 'PAaHU BOEHHBIX
KOH(MKTOB. Be€ nBrkeTcs K 1100abHOMY TU1a- HETAPHOMY KaTaKJIM3MY ¢ IepUIIUTOM KUCIOPO/a,
MUTHEBOU BOJIBI U TIEPe- XOIOM Ha HE3[JOPOBYIO TEXHOIOTMYECKYIO MHIILY.

B ciydae aToMHOI1 BOiHBI, KOHTUHEHTAJIbHBIX C/IBUTOB B 3¢MHOUM KOpE, BYJIKAHUYECKOU Jiesi-
TEJIbHOCTH, 3eMJIETPSICEHUH, IlyHaAMU — BCE JJOCTUTHYTOE OJIarOCOCTOSTHHE YeIOBEYECKON COBpEMEH-
HOM LIMBUJIN3ALIUY UCYE3HET.

Ot crpaxa rnepej; HeM3BECTHOCTBIO YEJIOBEK JIOJKEH FOTOBUTD ceOsl Celi- Yac K BBIKMBAHUIO B
9KCTPEMAJIbHBIX YCJIOBHSX MO TUIy «HOeBOoro koBuera», a BOT 3J€Ch U HYKHBI CIIACUTEJIbHBIE «JIa3ep-
Hble reHeparopbl» [. B. IllyBaeBa. IMeHHO OHH, aBTOHOMHBIE, MaJIOrabapUTHBIE CMOTYT 0O€CIIeYUTh
Y CIIACTH B JIIOOOM 3aMKHYTOM WJIM OTPAHUYEHHOM TIPOCTPAHCTBE cOOO0MIecTBO yoziel. Kak 1o yxe
orcano B buGmvu, korma Mowucei ciaca 40 JieT OT rojiofa CBOMX U3ParJIbTIH «MaHHOW HEOECHOM»,
KOTOPYIO MOJTy4asl B ATOMHOM PEaKTope.

BtopbiM 3moxajbHbIM coObITHEM sBisieTcss u3oOperenue I'. B. IllyBaeBbiM mporiecca,
KOTOPBI MPOTEKAET B JIa3epHBIX JIEKTPOreHepaTopax, KOTOPbIi, O CYTH, TPAKTUYECKU ECTh «IIPH-
POIHBIA SNEPHBIA CUHTE3»: (DOTOCHHTE3, XeMOCHUHTE3, OMOCHHTE3, KPUCTAUIOCUHTE3. DTO TPETHI
YPOBEHb Pa3BUTHSI COBPEMEHHOM XMMHH: JIEKTPOHHASI XUMHUsI, KOMITBIOTEpHAs XMMMS, sepHas
XMMUSI, KOrJja MPOTEKAIOIIHe MPOLIECChl B aTOME Mbl paCCMaTpUBAEM Ha YPOBHE HYKJIOHOB, IIO3UTPO-
HOB, T'PAaBUTOHOB.

Bce npupoaHbie mpoliecchl CaMONPOU3BOJIBHO MPOTEKAIOT HA YPOBHE MPOTOHOB, HEUTPOHOB,
M30TOIOB BOAOPO/IA M Te/ivs KakK Ha 3BE3/axX, TaK U Ha TUIaHEeTax.

K coxanenuio, TOT XOJIOAHBIN SASPHBIN CUHTE3 €I1IE He MPUHSAT COBPEMEHHOM aKaIeMUIeCKON
HAyKOM, UTO U C/IEP)KUBAET MPAKTHUYECKOE BHEIPEHNE MHOKECTBA OTKPBHITUI B 9TOM 00NacTu. B cBsi3m
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c atuM, [Ipoekr I'. B. IllyBaeBa «JlazepHas sHepretuka», 3asBaeHHbIH ele B 2006 rogy, Tak:xe mpe-
TEepIIeBaeT BCE CJIOKHOCTH B MTPOXOKACHUM 3THX 0apbhbepOB B HAYKeE.

TpeTbuM 3M0XaJbLHBIM COOBITHEM sBJIsAETCA TO, uTO ['. B. IllyBaeB u3o0pén crocod dpusu-
YECKOro pa3pylleHHUs TeJl aTOMOB U HYKJIOHOB C IO- MOIIBI0 C(DOKYCHUPOBAHHBIX JIA3EPHBIX JIyden

MMITYJIbCA JIA3epHOT0 U3yde- HUs B TOUKe (POKyca, MHTEHCUBHOCTBIO Oosiee 10°MB1/cM? u obOpa3zy-
IOLIU- €Csl, TIPK TOM, IEKTPOMArHUTHBIE MOJISI YTHJIU3UPYIOTCS B NEKTPUUYECKUN TOK B JIa3epPHOM
NIEKTPOreHepaTope, KOTOPhIA cpa3y ke MepeaaéTcsi BHEIll- HUIM M BHYTPEHHUM MOTPEeOUTENISIM.

YeTBEPTHIM MOXAJTBHBIM H COOBITHEM CTaHET TO, YTO IPOU3BOIACTBO U (hYHKITMOHUPOBA-
HUE COTeH MIWLTMAPAOB JIA3EPHBIX IEKTPOTreHEPATOPOB, Pa3HON MOIIIHOCTU U HA3HAYEHMUSI, TOKPOET
BCE TIOTPEOHOCTH B SHEepruu 3eM- JisiH. OHU CTaHYT UCTIOIb30BaThCS B KAYECTBE AaBTOHOMHBIX HCTOY-
HUKOB, KaK B TPAHCIIOPTHBIX CpelcTBax, 3aMeHuB [IBC, Tak U B OTAEIBbHBIX 00BEKTaX MPOMBIIIIICH-
"octy, JKKX 1 cennckoro xo3dicraa.

Bce TexHonoruu 111 37010 CyIIecTByIOT. TOJIBKO HAJIO UX COeIU- HUTh B OMHOM Mecte. M Torna
JIa3ePHBIN JIEKTPOTreHEPaTop 3aXKUBET COO-CTBEHHOM XM3HBI0. [[isi 3TOr0 He TpedyeTcsl HUKAKUX
(puHaHCOBBIX cpencTB. Bonpoc o BHeApeHNH OCTAETCS TONBKO 34 MOJIUTHUYECKON BOJeH BJIACTH U e
UMHCTUTYTa — MUH3HEpro.

IIATHIM 3MOXAJBLHBIM COOBITHEM Oy/ieT He «3eIEHBIN Nepexon» K KJIN-MaTUIeCKON He-
TpasibHOCTH 17151 EBponerickoro Coro3a 1 He MpeoTBapIle- HUE POCTa CPeTHEN MUPOBOM TeMIIepa-

TYpbl OOJIbIIIE YeM Ha 1,5°C, a BO3Bpa- IIeHUe cocTosiHuS atMocgepsl I1naHeTs K HOpMe Korja cTa-
HYT (PYHKIIMO- HUPOBaTh 0ObeKTHI JIa3epHO SHEPreTUKH.

Peanuzarms nanHoro [Ipoekta norpedyeT 0O beJMHEHNSI BCEX pa- 3yMHO MBICIISIIIMX CHJT, KOTO-
pble BO3bMYT Ha ceOst OTBETCTBEHHOCTS 3a Oy-ayInee YenoBeuecTBa, €ro IIMBUIN3AIMN U BBIKABAHUS
B 9TUX SKCTPEMaJlb- HbIX YCJIOBUSIX, KOTOPbIE CO3/I/IM Ha IJIaHeTe 3eMJIsl CaMU Ke JIIO[IH.

ITpoekr I'. B. IllyBaeBa sB1s€TCA aBTOPCKUM, HOBATOPCKUM IOBATOM B JOCTHKEHUU ITOCTaB-
JIEHHOM BBICOKOTYMAHHOM 1I€JIM U JIOJDKEH MOMYUYUTh MOJI0KUTEIbHBII OTKJIMK Y JTIOAEH pa3IMyuHbIX
npodpeccuii, KOTopble He PABHOMYIIIHBI K CBOEH COOCTBEHHOM CyabOe, K OyaylleMy CBOMX JeTel U
BHYKOB.

Typenko ®enop IlerpoBny, /[okTOp XUMHYECKHX HaYK,
Axkanemuxk PAEH, npodeccop, 3aBeayrommii kadpeapon bAK/1
DJIEeKTPOCTAJIbCKOr0 NOJHTeXHHYecKoro uaerutyra pummana MUCuC (M).

BBEJIEHUE

ITpoekt «JlazepHas snepretuka» (aanee Ilpoekt) momken crarb onopoit SKOITOJIMTUKA
OOH. D10 cBfA3aHO C TEM, YTO IKOMOJMTHKA — ITO HAYKA, HE TOJbKO H3y4alolasi B3auMO-
oTHomeHus1 YeJioBeuecTBa, rPakJaHCKOr0 0011eCTBA U rOCyapCcTBa ¢ OKpYyKamwIei cpe-
noii IlnaneTsl 1 ¢ MHOTO0Opa3HbIM Bo3/eiicTBHeM KocMoca Ha *KU3HB 3eMJISIH, KUBOTHBINA
Y PaCTUTEJIbHBIIA MUP, HO ¥ CPEJICTBO, OOECIeurBaloliee yCTOWIMBOE Pa3BUTHE YETIOBEYECKOTO Poa.
3T0 npenorpeaenseTr 3M000AHEBHOCTh U KPAHHIOW HEOOXOAMMOCTh BOIUIOIIEHUS B KM3Hb OCHOB
JIa3epHOM SHEPreTUKY, SABJISIONIMKCS OJIHUM U3 IJIaBHBIX HarpasieHuil Dxonomutuku OOH.

BnepBble uzest co3paHusi OCHOB JIa3epHOM SHEpreTHKH Obia ormyOIMKkoBaHa B razete «Heno-
3HaHHbIA MUp», Ne 1, 25 ntons 1993 rona B npoekTte «I paBUTOH». A K HaYaly MPaKTUYECKOTO CO3/a-

HUS U UCTIONB30BAHUSA — NIPEMJIOKEHA JeJieraty oT ropoga Bonrorpaga Ha 5-i KoH(pepeHIun CcaC!
B r. Huxxnem Hosropone JlaBpockomy Hukonaio MuxainnoBudy, IMpekTopy (PUpPMBI.

«K030H» 7 anpens 1994 roma. B ato Bpems, no ciosam H.M. JlaBpoBckoro, Ha ero ®upmy
paboTaIo NATh MOCKOBCKMX MHCTUTYTOB. Il HAy4yHOTO CONPOBOXIEHUS MPOEKTA s MPeJIOKNT
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CO37aTh DHEProsKoyiornyeckoe oommecTBo «['paBUTOH», a OH obeman (PUHAHCOBYIO TOIJEPXKKY
MIOCJIE/IHEMY.

OpHaxo, BHIIUIO NO-ApyroMy. TOTUOK MaTepuaiu3alvy UAeu MO CO3AAHUIO JIa3epHOIo JeK-
Tporereparopa aan CoboneB Banepran Mapkoud, nmpocdeccop Bonrorpajackoro MHCTUTYTa mare-
pUasIoBe/IeH!s], TeHepaJIbHbIA KOHCTPYKTOP CTapTOBBIX pakeTHbIX KoMiulekcoB CC-20 u «Tonosnp».
Boin o6pazoBan Poccuiicko-aMeprKaHCKUi HayYHO-TIPOU3BOACTBEHHbIN 1IeHTp «[PYC» co mirad-
KBapTupami B I. Bonrorpane, P® u r. Konmymoyc, CIIA.

C 1994 u o 1999 roas! ObLTM MPOBEJCHBI COTHU IKCIIEPUMEHTOB (PU3UUYECKOTO pa3pyIICHUS
SiO, (kBapleBOro mecka), ObUT OTKPHIT HOBBI UCTOYHUK SHEPTUH U MOMyYal HU3KOTEMIeparyp-
HYI0 TU1a3My [ 1], M3roToBMIM 3MEKTpOreHepaTopbl MOIIHOCTBIO 3, 5 1 10 kBT [2]. PaGoTsl Bemuch
B PO u B CIIIA. Tak, Hapsagy ¢ XMMUUYECKUMHU, NOSABUIICA (PU3UUYECKUI UCTOYHUK TOKA, & C HUM U
BO3MOKHOCTh HA CAMOM JIeJIe OKOHYATeJIbHO PEIIUTh 33a4y OOecIieueHu st OIHON SHePreTHIECKO
HE3aBUCUMOCTH KaKI10TO I0PUIMYECKOro U (PU3NYECKOTO JIMLA.

l's koHpepeHuusa CIC npoxoauina B r. Huxnem Hosropoge ¢ 5 o 7 anpensa 1994 ropa. A
paznaBajl SK3eMILISphI ra3eThl « HerosHaHHBIN MUP» ¢ TTPOeKTOM «I paBUTOH» Jesieraram KoH(epeH-
uuu, B ToM uncie, Jlappockomy Hukomnarw Muxaiiiopuuy, JUpeKkTopy pUpMbl «DKO30H».

«Komnanus «Ilnar maysp» (r. Jlama, mrar Helo-HMopk) Havasia uX MpOOHYI0 YCTaHOBKY IO
ueHe 4 teic. Joutapos. bonee cra kommanuii kKoMMyHaibHBIX youyr [erponta, Yukaro, Hamnaca,
JlsHBepa, a Takxke 6onee MenaKkux ropogo mratoB Prnopuaa, Helo-Ixepcu, Kanmudopaus n Aiigaxo
CTaJIA TOTOBUTBCA K MEPEKIIOUEHNIO HAa YCTAHOBKY M 9KCIUTyaTallMi0 KOMIIAKTHBIX JIEKTPOreHeparo-
POB, BU[ISI B 9TOM Oy/yIliee 1eKTPOIHEPreTukm» [3].

Ho Bapyr ycraHoBKy anekTporeHepatopos 3anperwid. [louemy? Ha MocKoBckoM mpecc-KoH-
depenimu B aBrycre 2001 r. CodoneB B.M. UCTUHHYIO TPUYMHY HE Ha3BaJl.

4l cunTaro, MpUYMHOM MOCITY KW JBa MOTUBA: IEPBBIN — JIa3€pHAsl SQHEPreTUKA CIEIAET HEHY K-
HBIM «COBPEMEHHBIN» SHEPreTUYECKUI KOMILIEKC, BTOPOU — YCTAHOBKH SIBJISUIMCHh NCTOYHUKOM MOLI-
HOTO HEMTPOHHOIO U3JIyY€HUs B MTHOBEHHUS pa3pylleHus atToMoB Si0».

Curyanysi KOpeHHBIM 00pa30oM M3MEHMJIACh TTO0CiIe M300peTeHNsI MHOM JIa3ePHOTO JIeKTpore-
Hepartopa.

Cy1ecTByomas HepreTuka KpaHe SKOJIOTMYECKU BpelHa U SKOHOMUYECKH HEd(D(PEKTUBHA,
HO OJJHaKO TOKa paccMaTpuBaeTCsl Kak OCHOBA SHEPreTUYecKoi 6e30MacHOCTH OyIyIero Mupa, Tak
KaK OHa «BO BCE OOJbIIEH CTENEeHW CTAaHOBUTCS OJHUM U3 KJIIOYEBBIX JIEMEHTOB I'€OINOIUTHKH,
oIpesieNsAs XapakTep U KOH(UTYpaLUI MeXAyHapoOHbIX oTHoweHui» [4]. Cenvyac Ha Ilnanere
TOIUIMBHO-9HEPTETUYECKUIA KOMILUIEKC UCTIONB3YET PA3JIMYHBIE BUIBI SHEPrOMCTOYHUKOB. [Ipenmy-
LIECTBEHHO YINIEBOAOPOAHbIE: HE(TH, Ia3, yroiab M ApoBa. Ero orxogsl B mporecce MpoU3BOICTBA
SHEPrUM HaHOCAT Onocepe 3eMITl HETOITPABUMBII SKOIOrn4ecKkuil yimepo. JlazepHast sHepreTuka
STUM TIOPOKOM He OOMajaeT W SIBJISETCS] SKOJOTMUECKH YUCTOM M €€ SHEPrOMCTOUYHMKOM CITyXaT
aTOMBI I HYKJIOHBI.

[Nono6Has curyanus yxe Oputa Ha Mapce. Torna MapcoHbl HeTSIHOW SHEPreTUKOU 3aryOrIu
[Tnanery. OHu, 006e3HedTUB e€ opraHu3m, yomsm Mapc. 1o 6suto H6omnee 8 Thicsd et Hazan. [lepe-
JMCIIOKAlMsl MapCOHOB HAa 3€MJII0 3aHsula MOYTH OfHY ThIcAYy JieT. CHavajga MapCOHBI, B LIEJIAX
aKKJIMMaru3anuu, ocenu Ha 3emsax Boie [lonapasix Kpyros (Cesepnoro u IOxHOro) m xunmm
TaM THICAYENIETHs. A 3aTeM IPUHSIMCh OCBAWBaTh TEPPUTOPUM OCTAJIbHBIX MaTepuKoB IlimaHeTsl.
Onu nprHECIM 3eMJIHaM CBOIO KYJIbTYPY, 3HaHH, TEXHOJIOTWH U ueosoruio crannapos. Ho ceon
CaMble COKPOBEHHbIE 3HAHUS COXPaHSUIA B YCTHOU (POPME B TEUEHHE THICSYENIETUN B HEU3MEHHOM
BUJIE, NlepefiaBas UX OT MOCBAIIEHHOIO K NOCBANIaeMOMYy. Jlenaay 3To Tak IMOTOMY, YTO HayKH, Kak
TAaKOBOM, BCE 3TO BpeMs He ObUIO, M 3T 3HAHHUS IS TPAKTUKU He TpedoBamch. [1pu atom, camo-
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yTBEPKAAsICh B OOIIECTBEHHOW HUIIE 3eMJISTH, MAPCOHBI MOC/IEIOBATEIbHO YHUITOXKAIU JUTY TIIe-
MEH M 3aHUMAJIN €€ MECTO.

U Bort, 3apokaaercs Hayka, kotopas 3a nociieanue 300 JieT cienana CTpeMUTETbHBINA PHIBOK B
cBoéM pazButiu. M k XXI BeKy 3T COKPOBEHHbIC, TailHble 3HAHUSI TOTPEOOBAIIHCH.

O TOM, YTO 3TO TaK, FOBOPAT (PAKTHI:

Anexcannp MakegoHckuid (352 — 323 1r. /10 H. 3.) BO3MYILEHHO NIUILET CBOEMY YUUTETO ApU-
croremo (384 — 322 rr. 110 H. 3.): «Thl MOCTYNH HEMTPAaBIIIBHO, OOHAPOIOBAN YUeHHUSI, TPeAHA3HA-
YeHHbIE TOJIBKO ISl YCTHOTO TpenonaBaHusi. Yem ke OyneM Mbl OTIUYAThCS OT OCTAJIBHBIX JIIOZIEH,
€CJIM Te CaMble YUeHHs, HA KOTOPBIX MBI ObLTM BOCIIMTAHBI, CIIEJIAI0TCS O0IIUM JocTosiHreM? §1 xoten
ObI MPEBOCXOANTH IPYTHX HE CTOIBKO MOTYIIIECTBOM, CKOJIBKO 3HAHUSIMU O BBICIIIMX TIpeAMeTax» [5].

Biagumup MBanosuu Bepnanckuii (12.3.1863 1. — 6.1.1945 r.), onupasich Ha «CKPBIThIE» 3HA-
Hus, ToBopuit B 1910 roxy, 4to «mepen HAaMU OTKPBIBAIOTCS B SIBJICHUSIX PAJAMOAKTHBHOCTH MCTOY-
HUKY aTOMHOU SHEPry, B MAJUIMOHBI pa3 MPEBBIIIAIONINE BCE Te MICTOUHUKH CUJI, KAKUE PUCOBAJIHCH
YeJIoBeYeCKOMY BOOOpakeHu 0» [6].

Supuko Pepmu (1901 — 1954 rr.) coodmmn Dasapay Temrepy (1908 — 2003 rr.) B Havase
1942 roma o Tom, 4TO «aTOMHast 60MOa MOKET OBITh HCIIOIb30BaHa B KAUECTBE 3araja B BOIOPOIHON
6omOe» [7]. DTO OH UCXOAMIT U3 CYTH YCTHHIX COKPOBEHHBIX 3HAHUI 00 SHEPruM, COIepKaIlencs B
HYKJIOHE.

I'ypren AmoroBuu Ackapss (1928 — 1997 rr.) 24.06.1969 r. nomyunin aursiom Ne67 3a OTKpbI-
THE «sIBJICHUSI CAaMO(POKYCHPOBKHU MOIIIHBIX J€KTPOMAarHUTHBIX U 3BYKOBBIX JIyuell B cpeax» [8];
YTO SIBJISIETCS OTHOW M3 MPUYMH CAaMOOPraHU3aIK BEIIECTBA B O-T CO 2-10 U 10 10-11, BKJIIOUUTEITHHO,
cryneHu-cnosi CITK. D10 OTKpbITHE PacKpbUIO CYTh MEXaHU3Ma SHEPreTUKU 3BE3/ U BOJOPOAHON
60MOBL. TO ecThb, CYIIHOCTh YCTHBIX COKPOBEHHBIX 3HAHUN MapCOHOB B 9TOW 00IaCTH HAYKH COCTO-
siJla B TOM, YTO B CBEPXMOIIIHBIX CBETOBBIX TIOJISIX 3BE3]] IPABUTOHBI JIyUeld, Momnajasi B Cpey aTOMOB,
caMO(pOKYCUPYIOTCS, pa3pyLlaloT UX TeJla Ha HYKJIOHBI, a TIOCJ/IeTHUE — Ha JIEKTPOHBI U IO3UTPOHHI,
YTO CO3/1AET YCIIOBUS JIJISI CAMOTIOICPKUBAIOIIETOCS «TOPEHHUs» aTOMOB M HYKJIOHOB. JTH COKPO-
BEHHBIE 3HAHUS M JAHHOE OTKPBITHE CHEJIAI BO3ZMOKXHBIM U300PECTH JIa3€PHBIH IEKTPOreHepaTop
(cM. c. 51-57). B ero kamepax BOCCO3[1AI0TCS 3BE3/IHBIE YCIOBUS «TOPEHUS» aTOMOB U HYKJIOHOB, HO
HE «CaMOTIOJIEPKUBAIOIIETOCS Pa3pylIeHHUs», a YIIPABJISEMOTrO 0 CIIEIUATBHON MporpamMmme.

[Tpu 1ieHo0Opa30BaHNM Ha JIa3epHBIN JIEKTPOreHepaTop, OyAeT UCIOIb30BaH MPUHIIHIT «CHSI-
THS CIMBOK». Tak Kak, 3TO MPUHIUITUAAIBLHO HOBBIH

TOBap U HE UMEET aHAJIOTOB, IPUYEM, CITPOC HE 3aBUCUT OT AMHAMMKU 1IEH, TO, YCTAHOBUB LICHBI
ot 100000 py6. 10 1,5 MIUUTMOHOB, BJIOKEHHBIE CpeCTBA OyAYT OKYIAThCs Kakble 3-5 qHEeH.

Co6cTBenno JlazepHasi HepreTuka — 3T0 NPOU3BOJACTBO M (hYHK- IMOHHPOBaHHE
COTeH MIWLITHAP/I0B Ja3ePHbIX djJeKTporeHeparopos (JIJI'), pa3Hoit MoIHOCTH 1 HA3HA-
yeHust. OHN MCNOJIB3YIOTCS, B Ka4eCTBe aBTOHOMHBIX SHEProMcTOYHHKOB, KaK B TPaHC-
NMOPTHBIX cpeJcTBaX (Ha3eMHBIX, BOJHBIX U BO3aylIHbIX), BMecTO /IBC u TypOuH, Tak u
B OTJeJbHBIX 00bekTax: npombinieHHocTd, 7ZKKX n ceabckoro xo3siicrea. Ona onupa-
€TCs1 Ha MPUPO/I0N0/100HbIe YHePreTHYeCKHe TEXHOJIOTHH J00bIYM SHEPruM el CTBYIOIHE
B JIa3ePHBIX JIEKTPOreHepaTopax.

Bce aneMeHTBl 3THX TEXHOJIOTUH CYIIECTBYIOT U He TpeOyIoT OONbIINX (PMHAHCOBBIX BIIOXKE-
Huit. HeoOxonuma moJuTndeckast BoJist, YT00bl UX OObEAUHUTD M HAJIETUTh MUHIHEPro BJIaCTHBIMU
MOJTHOMOUMSIMM JIJIEpa MTHHOBALIMOHHOTO Ipoliecca co3Janus JIa3epHomn SHepreTuki.

ITo ITpoexty JIABEPHASI SHEPI'ETUKA wncnons3yer HAHOTEXHOIOTHH, NIPUMEHSIEMbIE B
Ja3epHOM npousBoAcTBe. B pamkax [Ipoekrta ocyiiecTBisieTcs: KOHUENTYyalbHOE IPOEKTUPOBAHUE,
pa3paboTKa, MPOM3BOICTBO, PEATN3AIIMS, COMPOBOK/ICHUE: SKCIUTyaTAIlU1, TAPAHTUIHOTO U CEPBHUC-
HOT'0 00CITy’)KMBaHU I, MOJIEPHU3AIIMH, PEMOHTA M YTUJIN3AIMH JIA3€PHBIX AIEKTPOreHepaTOpOB, BHE -
PEHUSI: HOBBIX HAaHO-, IMKO- ¥ (peMTOTEXHOJIOTHIA M CHCTEM yIpaBJieHHs. B Koorepanuy yJacTByioT,
pas3IuyHbIe OTPACIU, HAYMHAS C XUMUUYECKON U METAJUTypruyeckoi 1, KOHYasl, Ja3epHOM.
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[TpoekT cBOMMM HAYKOEMKHUMH M BHICOKOTEXHOJIOTUYHBIMU JIA3EPHBIMUA TEXHOJIOTUSIMHU 00ec-
MIEYMBAET BbICOKMI ypoBeHb pa3BuThs lllectomy HaHo-TexHONOrMyeckomy ykiany (2010-2060 rr.)
Y TIPUHLUIHAAIBHO YAYYIIaeT CUCTEMY YIPaBJIEeHHs MHUPOBOW SKOHOMHKOM, OOIIECTBOM, MOIBE/s
SHEPreTHUYEeCKy0 OCHOBY MoJ] HoocepHble mpeoOpasoBanus. [IpoekT nmpegycMarprBaeT reHeparmio
B «1000 kBT anekTpruecTBa B roj] Ha uesioBeka» [9]. [Tpu atom ocymiectBiasaTh 3ToT [TpoeKT 10KHbI
cHauvasa, — MexayHapoanslii UactutyT «IIpoekt Hoocdepa» B oqHOM M3 Haykorpasos PO, a morowm,
B Macimtade [TnaHetsl — MexayHapogHoe areHTCcTBO 1o Hoocdepe, nautmupyss HUOKP mo co3na-
HUIO JIA3€PHBIX JIEKTPOreHePaTOpOB, pa3HOI MOIITHOCTH M Ha3HAUEHWsI, B HAIIMOHAIBHBIX LleHTpax u
B UX (puimanax, OyeT yCKopsATh Mporiecc nepeopMaTHpPOBAHUS SHEPIeTHUECKOTO KOMIUIEKCa 3eM-
nsH. B utore npon3oia€T miaBHblii nepexos k CeapbMoMy — JIa3epHOMY TEXHOJIOTMUECKOMY YKJIAy.

JlazepHas sHepreTvka onupaercs Ha pe3ybTaThl (PyHIaMEHTAIbHBIX OTKPBITUI B SIIEPHOU U
Ja3epHOM (PU3MKAX, KOTOPBIE COCTOSUTUCH BO BTOPOU MOJIOBHHE XX BeKa. DTU OTKPBITHS MMOKA3aJIH,
YTO TP Pa3pyIIEHUH TeJT aTOMOB M HYKJIOHOB, C(DOKYCHPOBAHHBIMH JIa3epHBIMU JTy4aMH, 0Opasy-
I0TCSI MOIIIHBIE JIEKTPUYECKME U MAarHUTHBIE TOJIs, THTEHCUBHOCTBIO OKOJIO 2 MUJUTMOHOB [aycc u
Harpsk€HHOCTHIO 0 100 MusutnoHOB Dpcren. Peub uuér o6 OTKpITUSIX:

B 1963 r. «OnTrueckoro mpodosi»;

B 1968 I. «CKPBITBIX» Macc BEIIECTBA B TeJlaX HYKJIOHOB;

B 1969 r. «sBneHus caMO(POKYCUPOBKH, MOLIHBIX JIEKTPOMArHUTHBIX U 3BYKOBBIX JIy4Yei, B
cpeax»;

B 1980-x rogax — BO3HMKHOBEHMSI CBEPXCHJIbHBIX MATHUTHBIX TIOJIEW TIPU pa3pylieHuu, cgo-
KyCHPOBAaHHBIMH JIa3€PHBIMH JIy4aMH, TeJI aTOMOB U HyKJIOHOB.

Takum obOpazom, JlazepHast SHEpreTvka, pa3opBaB CBsI3b HE(PTH C IHEPreTHUKOW, 3aKOHUYMT
Snoxy JAIBC — Dnoxy «Jlenyapa dtbenna (1822— 1900 rr.), n3o0peraTens MpakTUIECKH MPUTOTHOTO
JIBC B 1860 romy» [10]. OHa OKOHUYATELHO OCTAHOBUT TporiecC 00e3HePTHBAHMSI OpPraHU3Ma
[TnaneTsl 1 o0ecnieunT SHEpreTuUecKyio Oe3onacHocTh YenoBeueckoro pona. TpaHcropt — HazeM-
HBIIA, BOJHBIA M BO3IYIIHBII MEpeiIyT Ha eKTpoTAry. B yactHocTH, ceituac IlIBernus pa3padarsi-
BaeT Macca)kMpcKue caMosIEThI ¢ aneKTpoMoTopamu. CTaBs Ha OOpT YeThipe OaTapen JUTUI-MOHHBIX
aKKyMYJISITOpOB BecoM 3,5 T, obecrieunBas aaiabHocTh nonéra 400 km. Ecnu 3apabortaer Jlazephas
sHepretuka, To JIII', umes Bec mensitie 100 Kr, MO3BOJIUT, HATPUMEP, CAMOJIETaM B CBOM (DIO3EJISK
noMeInarh OoJbIle rpy3a U He ObITh OrPAHUMYEHHBIM B AAJIbHOCTH TOJIETA.

2.1. KOHIIEIIIUS JIABEPHOU SHEPTETUKH

Konuenuus nazepHoil SHEPreTMK OCHOBBIBAETCS Ha CJIEAYIOLIEN CUCTEME MTPUHLUIIOB, KOTO-
pble OIpeaesIoT Ledu (PyHKIMOHUPOBAHUSI, XapaKTep OTHOILIEHUIA MEKAY IPUINIECKUMU U (PU3H-
YECKUMH JIMLIAMU U B3aUMOCBS3€i MEX1y OTIEJIbHBIMU JIEMEHTAMU €€ CTPYKTYPHI:

SKOHOMMYHOCTH, BbicOKasi cTeNeHb KOTOPOM JIOCTUTAETCs 32 CUET He TOJIBKO TMOJHOTO
UCTIOB30BaHUSI KMHETUYECKON SHEPrUM HYKJIOHOB (JIEKTPOHOB M MO3UTPOHOB), OCBOOOKIAEMOI
npu «pasmopaxupanun» Ten nociaequux B LIMKIIOHWMYECKUX JIABEPHBIX SJIEKTPUYE-
CKUX CTAHLUAX «I'PABUTOH» (ILIJIDC «I'») (mpoekt «'PABUTOH» Ha c.c. 60-65), Ha aTOM-
HBIX (HYKJIOHHBIX) peakTopax, HO 1 MUHMMU3alK [OTEPh NPU €€ YTUIN3aL1H;

SKOJIOTMYHOCTU, uucToTa KOTOPOU MpeIonpeeieHa TeM, YTO HYKJIOHBI, SIBJISIONIMeCs
orxonamu LIJI9C «I'» Ha peakTopax aromoB, nogiexar 100-npouentHomy coopy, a IJIDC «I'» Ha
peakTopax HyKJIOHOB BOOOIIE OE30TXOMHBI U JAIOT Ha BBIXOJIE TOJNBKO JIEKTPUIECKUI TOK;

ABTOHOMHOCTM, koropas onpenmMeydeHa B aecsatkax MuLM- apaoB LIJI9C «I'» Ha peak-
TOpax HYKJIOHOB, BMOHTUPOBAHHBIX B KOPITyca OOBEKTOB TPAHCHOPTA, MPOMBIIIIIIEHHOCTH, SHEepre-
TUKH, )KUJIUIIHO-KOMMYHAJIBHOTO U CEJILCKOTO XO3SIMCTB M Pa3MEIIEHHBIX HA COTHE PErMOHAJIbHBIX
LJIDC «I'» Ha peakTOpax aTOMOB, KOTOPbIE PACIOJIOKEHBI BIAIN OT KPYITHBIX HACEJIEHHBIX ITyHKTOB
Y BOJIOPA3/EJIOB, YTO 00ECTIeUMBAET MAKCUMAJIBHYIO IELIEHTPATU3AINI0 SHEPrOMCTOYHUKOB;
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AJIMBEPCUPUKATHOCTMU, ucnonp3oBaHUe €IWHCTBEHHOTO BUAA SHEPrOMCTOYHUKOB —
SHEpPruu HyKJIOHOB.

CAHUTAPHOCTMU, craBiieii BO3MOXHOH Oiarogapsi Tomy, 4to Ha perdoHaibHbIX LIJIDC «I'»
Ha PeakTopax aTOMOB XMMHUKO-PaAUAIIMOHHBIE OTXO/bI B IIOJTHOM 00BEME MepepadaThiBAIOTCS B HYK-
nonHoe TormBo it LIJIDC «I'» Ha peakTopax HYKJIOHOB. B CBSI3U C 3TUM 0370paBJIMBAETCS BOIHO-
BO3/YIIIHO-TTOYBEHHBIN KJIMMAT COOTBETCTBYIOIIMX PErMOHOB U [li1aHeTs! B Lie1oM.

TEXHOJIOITMYHOCTMU, kotopasi OCHOBBIBAE€TCSI HA HAYKOEMKHUX M YUCTHIX TEXHOJIOTMSIX,
yro obecrieunBaeT YenoeuectBy Bbicokuil ypoBeHb [IHIECTOMY HaHO-TEXHOIOTMUYECKOMY YKJIAILy
(2010-2060 rr.) u nnaBHbIi nepexoa k CEIIbBMOMY - nazepHomy, KOTOpbIE onupaioTcs Ha (pyHaa-
MEHTaJIbHBIE OTKPBITHUS B SIEPHOM U JIa3epHOM (PU3UKAX.

BE30ITACHOCTHU, xotopasi CTaHEeT TapaHTOM SHEPreTUIecKOl Oe30MacHOCTH TOCYIapCTB,
YTO OKOHYATEJIbHO U3MEHHUT IreONoIMTUYECKUi packiaj cuil Ha [1nanere.

HOOC®OEPHOCTMU, kotopas fIBISETCS SHEPreTUUYECKOW OCHOBOM ISl Pa3BUTHUS IIPOLIECCOB
Hooc(eporeHesa B KOOpIMHATAX SHEPro-, IKOJIOrO- ¥ SKOHOMUYECKON CTAOMIM3ALIUK CUTYalliH B
ME:X/JyHAPOAHBIX OTHOLIEHUSX U MPEAOTBPAIEHN S HETATUBHBIX MTOCIIEACTBUI BIMSHUS SHEPIreTUKU
Ha OKPY:KaIOI1yIo Cpefy.

Takum 06pa3om, Ha OCHOBE UJIEHHOM Oa3bl KOHIETIMY JlazepHOi SHEPreTUKH KapAnHAIbHBIM
00pa3oM pelraeTcsl SHEPro’KOJIOruIecKas rnmpoojgema. B utore denoBedecTBo moiydaeT U300ume
AemEBor U 6e30MacHON SHEPruH, KOTOopasi, K TOMY ke, IMEEeT IMUPOKHIA CIEKTp IeleHTPaTr3allum
SHEProMCTOUYHHUKOB, PE3KO CHIKAET YPOBEHDb YTPO3bI MPOSIBIEHH S MAPHUKOBOTO 3¢dekTa (rimodaib-
HOTO TMOTETJIEHHS) ¥ YKPETUIsIeT MEKIyHapOAHYI0 Oe30MacHOCTh, TaK KaK MCTOYHUKY TOILUIMBA IS
LJIDC «I'» Ha peakTOopax aTOMOB OyAyT B KaXJIOM rOCydapCTBe.

«Cmpana, komopas auoupyem 8 3KOHOMUKe, OCHOBAHHOU HA YUCMOLL SHepzemuke, Oydem aude-
POM 80 6Cell MUPOBOLE IKOHOMUKE.

Bbapax Xyceiin Obama, Esxcezoonoe (2009 200) npezudenmckoe nocaanue x Konepeccy CIIIA
«O nonosceHuu cmparoly, sic. Ixo naarnemol. — 2011. Ne 23. c. 10.

2.2. TIABEPHAA SQHEPTETUKA 1 DKOHOMUKA

B rnaBe aHanu3Mpyl0TCS MPUYMHBI IOPOKOB M SKOHOMUYECKOW HEI(P(PEKTUBHOCTH COBPEMEH-
HOT'O SHEPrONPOMBIIUIEHHOTO KOMILIEKCa (TEMIOBOro, THAPABINYECKOTO, aTOMHOIO U aJIbTEPHATHB-
HOT'0), KOTOPBI COCTABIISAET (DYHIAMEHT SHEPIeTUKH, CITY’)KUT MOTOPOM KaIlTUTAIU3alMY U POCTa KO-
HOMUKH, U OJHOBPEMEHHO, Mpe/jIaraeTcsi pemeHne npoosieMbl — MOCTPOUTh, HA OCHOBE MPOEKTa
«JlazepHas HepreTHKa», HOBBI SHEPrOMPOMBIIIUIEHHBIH KOMILUIEKC, HO, 6€3 HEIOCTATKOB CTaporo.

OKkoHOMMKa (0T rpedyeckoro oikonomike — HCKYCCTBO BEIEHHMsI JOMAILHErO XO3SICTBA)
MoOOro rOCyAapcTBa SIBISETCSl €UHON CUCTEMOM, Y KOTOPOM OTAENbHbIE JIEMEHThl HAXOISATCS BO
B3aMMO3aBUCUMOCTH, OHA MOCTOSTHHO peliaeT MpoOieMbl TOCTHKEHHUS] SKOHOMUYECKOM, a B TIOCIIe -
Hue 100 jeT ¥ 9KOJIOrMYecKoi, 1 SKOHOMUUYECKOH 1 SHEPreTHueckor 3p(PeKTUBHOCTH CBOEW X0351i1-
CTBEHHOM JAeATeNbHOCTU. [I11 He€ Bcerja akTyaJbHbl: BBITOJHOE COOTHOLIEHUE MEXAY, MOMy4YeH-
HBIMH pe3yJIbTaTaMu [TPOM3BOJCTBA — MPOAYKTAMU U MaTepUaIbHbIMU YCIIyTaMM, C OTHOM CTOPOHBI,
Y, IPY MUHUMAJIbHO BO3MOXKHBIX 3aTpaTax PecypcoB U CPE/CTB MPOM3BOACTBA, C IPYroM, TO €CTb,
AOCTHKeHHe HanOoJbIel 3(pheKTHBHOCTH.

ITO HANPSIMYIO OTHOCUTCS K SHEPreTUKe, SBJISIOIIEHCS OTPacibio SKOHOMUKH. Tem Honee, 4To
SHEpreTvKa 3TO U KallUTaJlo- U PeCypCco€MKasi OTpaciib, HO, C MOBBIIIEHHBIM JIArOM, MEX/y Haya-
JIOM MHBECTHPOBAHMSI U TIOJyYeHHUEM KOHEUHOH MPOIYKLIMH, a C Hel, U mpuoObLId. M, Tak Kak sHep-
reTHKa cerlyac sIBJISIeTCsl BRXKHEHMILINM TI0Ka3aTeleM YPOBHS Pa3BUTHS SKOHOMUKHU KakIOW CTPaHbl,
TO YPE3BBIYAIHO BaXXHBIM SIBJISIETCS TPABMIILHBIN BHIOOP HarOoee 3(p(EeKTUBHOTO, ONTUMAJIBHOTO,
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OeCcrpONTPHIIITHOTO (C Min PUCKOM) ITyTH e€ pa3BUTHs Ha foroBpeMeHHyo 20-, 30-, 40-, 50 neTHIO©0
MIePCTIEKTHBY.

Ha sxoHoMuueckyo 3(p(peKTUBHOCTh SHEPTETUKHA 0COO0 BIUSIOT peliaeMble 3a1a4u 1o odec-
MEYCHUIO SHEPTETUIECKON OE30MacCHOCTH TOCYJapcTBa.

A 310 — ™MupoBas npodnema. Poct Hacenenus [TnaHeTsl yxke MpeBbICHI 8§ MWIIMAPIOB, a
3amachl SHEPrOMCTOYHUKOB, OPraHMUYECKOrO U SIIEPHOTO MPOUCXOXKACHHS, OrpaHUYEHbl U OBICTPO
HCTOLIAIOTCSI.

DkoHOMUKA 10 98% sHepruu nonydyaer B Buje ekrpudectsa. Jlumb 2%, notpednsemMoit
KOHEYHOU SHEPruM, MpeCcTaBisieT coOoi sHeprus, BeipadarsiBacmas [IBC aBromoburieii, qpurare-
Jiell caMOJIETOB 1 KOpaoJied, MyCKY/IbHasi SHeprusl yesioBeka 1 KuBOTHBIX [ 11]. Takum obpazom, 3Ko-
HOMHUKa exerofHo norpednsier 13 tepaBart anextposnepruu [12]. [Tpu atom, 80% morpedHOCTH B
SHEpruM yAOBJIETBOPSETCS 3a CUET CKUTAHUS TOPIOYMX UCKomaeMbix [13].

YcraHoBouHast MOITHOCTh Bcex anekTpocTanimid mupa B 2009 rony cocrasinsiia 4500 I'Br.
Onu B ron npousBoast rnoutu 20 Teic. TBart. 4 anekrpoaneprum [14].

DKOHOMUKA OMMPAETCS Ha CIIEAYIOINIYI0 CTPYKTYpY dHeprodananca: [TpomsinienHocTs u JKKX
— 4500 MJIH. TOHH HE(PTSIHOTO KBUBAJIEHTA (TH.3);

DnekTpruyecTBo U Terio — 3800 MIH. TH.3;

Tpancnopt — 1830 MJIH. TH.3, UCHIOJIB3YIOIIME SHEPTOUCTOUHUKU: YTOIb — 2400 MJIH. TH.3;

I'az — 2200 — muH. TH.9; Hedtb — 3700 miH. TH.9; Ypan (ADC) — 690 miH. TH.3;

BUD (BozoOHOBIsIeMble UCTOUHUKY SHeprin) — 300 MIIH. TH.3, IPU 3TOM, YCTAHOBJIEHHAS
MOIITHOCTb 3HeproyctaHoBok Ha BUD B 2009 r. nocrurna 1250 I'Bt, a cymmapHas anekTpuyeckas
motHoctb I'9C Beero mupa — 950 I'Br;

Buomacca — 1100 mutH. TH.3[15].

ITOT SHEeprodaIaHC MPeIOCTABISIET KK CEMbe U3 MSITH YEIOBEK €KEHEBHO «BBIMBAThH»
BeIpO He(PTH, TO eCTh, CTOJIHKO ke BOIbI, KOJIMIECTBO KOTOPOH il HeoOXomuMO ISl (pU3roIoruye-
CKUX HyX71 [16].

DKOHOMHKA, TOJIBKO YTOOBI YIOBJIETBOPSATh YKa3aHHbIE OOBEMBI SHEPTOHY K/, JOJKHA CTPOTO
BBIJIEPXKMBATH OIPE/ICNIEHHBIN TUaNa30H 1IeH Ha SHEPrOUCTOYHUKH. LIeHbI Ha SHEpropecypchl JOIKHBI
OBITh SKOHOMUYECKH MPUEMJIEMBIMU. A JIJI51 9TOTO, YK€, Ha CTaUU IPUHSATHS PEIICHHUsI O CTPOUTEITb-
CTBE MEKTPOCTAHIIUK, SKOHOMUCTHI OOsI3aHbl UCIIONB30BAaTh KPUTEPUI Min 3aTpar, OTPakarommux
M3IEPKKY MMPOM3BOJICTBA M KAITMTAIBHBIX BIOKEHUI M Max MPUObLIA. DKOHOMHUUYECKYIO 3(PheKTHB-
HOCTb, COBPEMEHHOIO SHEPrONPOMBIIIIEHHOIO KOMIUIEKCA, TOCTaTOYHO HamIsaHO orpaxaer KII
ero CTPyKTYpHBIX 3JieMeHTOB. Tak, Hanpumep:

Vroab. UtoroBslii nokazaresnb 3(p¢GeKTUBHOCTH Pa3padOTKU YTOJBHBIX MECTOPOXKICHUM, C
yU4ETOM BCEX HEMOCPENCTBEHHBIX 3aTpaT, cocTariisieT 00braHO 20-30% u, ipu 3ToM, 40% MupoBoi
NIEKTPOSHEPIUH TOMYYalOT, CKUTas yrodb;

I'a3. YpoBeHb sKOHOMHYECKOH 3(eKTUBHOCTH 100buM Taza gocturaetr — 70-80%, HO
[IOTOM, Ha €ro NepeKayvky, yxogur 25%;

Hedts. Heprsanbie komiuiekcsl, 10 3(p(heKTUBHOCTH, 3aHUMAIOT IPOMEKYTOYHOE MOJIOKEHHE.
[Tpumepno 50-60% [17], a em€ Ha nepe- Kauky-2%][18];

Vpan. Okono 1% [19], O6 skonomuueckon HeappektuBHOCTH ADC HUKE;

I'maposnepreTuka. B rugposHepreTuke «CyMMapHble MOTEPH MPUMEPHO COCTABIAIOT 2/3
BEJIMYMHBI TOTEHIIMATBHBIX. DTO — XOJIOCTBIE COPOCHI BOMBI, (PUIIbTpalvs Yepe3 TUIOTHHY, YTEUKH
yepe3 3atBopbl [ IC, moTepu B anieKTpoMexaHndeckoMm odopynoanum» [20]. To ecTh, HeT emeéBou
SHEPrHH, a eCTh HeyUTEHHbIE 3aTpathl. Tak, B cebectonmocTr sHeprun 'SC OTCyTCTBYIOT 3aTpaTh:

Ha (POPMHUPOBAHUE HOBOTO TEPPUTOpUaIbHO-TpoMbIiieHHoro komriekca (TIIK), Bo3Bogu-
MOro psiioM co crposieiics ['9C;

Ha coopyxeHre TIC, yToObl TaCUTh CE30HHBIE O0BEMBI BHIPAOOTKH eKTposHeprun Ha ['IC;
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Ha JuBepcu(UKalMio U pe3epBupoBaHue sHepreTmueckux MoiHocred TIIK (kak Ha camont
I'C, Tak u, Ha cnieranbHO coopyxkaeMmbix [ADC u TIC);

Ha MPUHYAUTESHHOE TIepeces/ieHre JIIoAel 13 3aTallIMBaeMBbIX TEPPUTOPUIL;

u3MeHeHue Kianmara B peruone ['9C;

CTOMMOCTb 3eMJIH Y TIPUPOJIHBIX PECYPCOB, HA 3aTAITMBAEMOI TEPPUTOPHH.

Tonbko, ripu crpoutenbete 200 I'IC, 6puT0 3aTorieHo 12 mutH. ra cenbxosdyroauit [21]. Bor
CBEXKUI MTPUMEpP: HAMEUYEHO CTPOUTENbCTBO DBeHkuiickoi ['IC, mortrHocThio 12 I'BT 11 cTouMocThio
14 MunTMapaoOB NOMIAPOB, XOTs, B paauyce 800 KM, HET KPYIHBIX TOTpeduTeseit; oopasyeTcst BOi-

HOE 3epKaJjio miomaasio 9400 KM2, a 3aToruieHo Oyaet 3emenb — 8680 KM? [22] nmm 868 ThIC. Ta.
DKOHOMUCTHI cunTaloT, yTo KII/I cCOBpeMEHHOI0 SHEProNnpPOMBIIIIJIEHHOIO KOMILIEKCA HE IIPEBBIILIAET
40%, HO 3TO HMXKE, YeM y KocTpa B remepe [23]. Pakruuecku, oH rae-to okono 1%. OcodbeHHo
SAPKO BHJHA ylepOHas, HaMHOro Huxe 1%, skoHomuueckas HeapgekTuBHocTh ADC. Hanpumep,
Kypckas ADC. 4 sueprotnoka PEMK-1000, momHocts 4 MiH. KBT.4. [24].

IT.J1. Kariuiia —«A3C — 310 aroMHasi 6omba, BpeMEHHO Jatoias aeKTpruuecTBo». [la, ADC
— 9TO 3BEHO B NPOM3BOACTBE S/IEPHOIO Opyxusl. Yepes Kak/ple TPH roja Kaxaas TOHHa, OTpado-
TaHHOTO siepHoro Torumea (OAT), BeiHyTas U3 aKTMBHOM 30HBI SHEProOyIoKa, copepkut 10 Kr opy-
’KEMHOT0 ITyTOHUSI.

A cama anekTprueckas sHeprus, 1apaemas ADC, aBisercs e€ noOOYHbIM MpogykToM. U, cro-
uMocTh, 1 KBT.4 310# 3Heprum, BoBce He 0,65-0,68 kon/kBt [25] v 1,71 neHra, a 6onee, yeM B
1000 pa3. [IpuHsATas MEeTOAMKA pacyéTa ceOeCTOMMOCTH JIEKTPOIHEPI Uy, oTiyckaeMoit ADC, nMeet
CJEIYIOILYIO CTPYKTYPY:

TOIUIMBHAS cocTaBiistomas — 37%;

CyMMapHbl€ KCIUTyaTallMOHHbIE 3aTpaThl — 20%);

KaluTaibHasl COCTaBIAKIIAsA (aMOPTU3ALMOHHbIE OTYnCIeHus) — 43%. [26] U Bce!?

Her, ne Bc€! OcHOBHBIE pacxozbl HE OTpaxeHbl. OHM OCTAINCh 32 NPEAEIaMyu KaJIbKYJIALAN
LIEHBI U, COCTABJISIOT, Oosee 99,99%. DTu pacxoibl MepeKIaabBalOTCS HAa TOTOMKOB, HA X 9KOHO-
MuKy. Peub naér o conepsxannu O T, kak Ha Teppuropunt ADC, Tak ¥ B IOCTPOEHHBIX MOIMJIbHUKAX.

B CHIA noncunrtanu, uro ajis 3axoponenus 96 T OAT, na rimy6une 500 M, B CKaJIbHBIX MTOPO-
Jax, He0OXOAUMO MOCTPOUTh MOTMIIBHUK CTOMMOCTBI0 Oosee 36 Mipa. nomiapos [27] (B uenax 1970-
X TOJIOB) U, TTOTOM, €KETOJHO, Ha €r0 MHKEHEpPHOe 00CITy)KUBAHUE, HA/IO TPATUTh 43 MJIH. JOJUIAPOB
(B nenax 1970-x rogos). U, Tak, MHOrue cotau jer [28].

Taxk BoT, B Kaxa0M 3Heproonoke Kypckoit ADC conepxutcst 192 1. ypaHa, B ToM umcie, 6,8
T OpyXerHOro ypasa-235 [29]. ImeHHO opy-kelHbIN ypaH-235, B X0A€ LIEHOM peakluy, NOLAep-
’KMBAEMOI Ha «€AMHMLIE», TAET IPOMBILUIEHHOE TeIl1o. YTOOBI He ObLIO «IIbIXa», TO €CTb, SAEPHOIO
B3pbIBA, SHEProOJIOK He OOENpHIIac, M, €CJIM JOCTUTAeTCs] 3aK PUTUIHOCTB, TO SIIEPHBII B3PHIB, B BUIE
«TIbIXa», pa3pyIuaeT 00pa3oBaBIIyIOCsl KPUTHUECKYIO Maccy ypaHa. Ero, MOIHOCTS («IIbIxa»), onpe-
JENSeTCs CTENEHbIO COMPOTHUBIIEHUS CTEH SHEProOI0Ka aKTUBHOM 30HbIL. DTOT «IIbIX» OblT HA YADC
26 arpenst 1986 roza, koraa 6onee 90% akTUBHOM 30HBI OBLIIO BHIOPOIIICHO 32 TIPe/esbl SHEProoIoKa
[30], Toxe camoe Obu10 1 B CIIIA Ha TMA-2 28 mapra 19791. B 6:18 «... oOHa)uBIIMecs 2/3...aKTUB-
HOI1 30HBL...pa30rpesuch 10 Temreparypsl cBbie 2200°C» [31], oOpa3oBanach KpuTHUYECKasi Macca
ypaHa ¥ TPOU3OIIEN sAePHBIN B3pbIB (T1bIX), 30% aKTUBHOW 30HBI OBUIO BRHIOPOIIEHO B PEAKTOPHOE
nomenenue [32]. Y, ytoOsl sinepHbIil B3pbIB HE pa3HEc 3Heprodnok Ha YADC, B HEM, B aKTUBHOM
30HE, J0JDKHO IIOCTOSTHHO HaXOAMUThCA 15 cTepikHel peakTUBHOCTH, Iocje B3pbeiBa — caenanu 30. B
MAT'AT3, B noknaze o B3pbiBe Ha YADC, mbl (CCCP) coolimanu, 4to B aKTUBHOHN 30HE OCTaJIOCh
6-8 cTepikHEN peakTUBHOCTH, a 3a IIPeJieJbl SHEProOIoKa, IKOObI, ObUTO BHIOPOILIEHO 3,5% aKTUBHOW
30HBI [33]. PakTHUECKHU 2 CTEPKHSA PEAKTUBHOCTU OCTAJIMCh HE BBIHYTHIMM.

Cpok ciyx6b1 ADC 30 ner [34], ceituac xotat noectu 10 60 net. 3a 30 neT Kaxkablid SHep-
roOJIOK MPOMYCTUT Yepe3 akTHBHYIO 30Hy 10 cmeH ypana (30:3=10) u Beigact 1920 T OAT, a Bcero
Kypckas ADC napa6otaer 7680 T OAT (1920x4 =7680 T). CnenoBarensro, ais Kypckoit ADC
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HeoOxonumo mocTpouth 80 MOrmIbHUKOB (7680:96=80), obOmeit croumocTsio, Oonee 2880 mupa.
nomnapoB. Eciu Kypckas ADC, 3a cpok cBoeld cimyxObl, mpousBeneér 2880 mupn. kBr.4, To cede-
CTOUMOCTh 1 KBT.4 3/1eKTpO3HEPrUM U TO, TIPH YCIOBUU YUYETA TOJIBKO 3aTPaT, HA CTPOUTENLCTBO 80
MOTWJIbHUKOB, COCTaBUT 1 poap.

A ecrtb, emg, 3aTpaThl Ha WHKEHEpHOE oOecredeHue (PyHKIIMOHMPOBAHHSI MOTUJIbHHUKOB,
cocTapiisiionux 43 MiH. fouiapoB X 80 = 3,44 muipa JOIapoB €XEeroJHo, B TeUeHHUe MHOTHUX COTEH
net. Ectb emg 3atparsl: Ha pyHKIMoHupoBanue TOC, obecneunBaiorneil pyHknmonuposane ADC,
Ha BCEX pekXMMaXx, a Takxke padoTy IEeKTPOIOMII, B CUCTeMax BofooxyaxaeHus B Emkoctsax OAT,
XpaHsamuxcs gecaruiaerusamu Ha repputopurt ADC (karactpoda Pykycuma- 1, B 4aCTHOCTH, CBSI3aHa
Y C STUMU EMKOCTSIMU ), KaK 1ipu feiictBur ADC, Tak v, IO OKOHYaHUU CPOKA €€ SKCIUTyaTalluu; sl
HyX) 1 ropoga — 3710 KKX, Tak kak ADC sBnseTcs rpagoodpasyiormm (hakTopoM; Co3/IaHue Mpy/aa-

oxJlaauTess (WIK rpagupHHu), 1o 15 KM ILIOIIA/H BOIHO- TO 3epKaJia Ha KaKJblii SHeProoJIoK, MOIII-
HocThio 1 MitH. KBT.4 [35]; comepxanue roposa ¢ HacesieHHeM 15 ThIC. YeloBeK M OIHOTo OaTajboHa
HarmonaneHou reapauun MBJL PO, a Takxke, CTpyKTyp, CBI3aHHBIX C IPUPOAOOXPAHHOM JIEATETBHO-
CTBIO, TOATOTOBKOW KaJpoB U, T.1. [36].

Kcrarn, nu CIIA, vu [IBenwms, HU Kakas-1MO0 Apyras cTpaHa, emge He MOCTPOMIA MOTHIIb-
HHKa, moffooHoro tumna. JJoporo!

W, ecim npopenate, NOoA00HYI0, MpoLeaypy ¢ oobekTamu 1pyrux suepretuk: TIC, '9C, CIC
W, TaK Jlajiee, TO U UX SKOHOMHUYecKass 3(pDEeKTUBHOCTh OyleT He HaMHOro Jyudiie, yem Ha ADC.
IToatomy, sta nemepHas snepreruka, ¢ KIIJ nepsoro mapoBoro nsuraresns, 3aKOHOMEPHO IOPOXK-
JaeT QUCTIPOTIOPLIMM B IIEHaX MPOAYKIMU B SKOHOMHKE, B CHITY STOM MPHUYMHBI, B CTPYKType cebe-
CTOMMOCTH, LIeHa SHEPruy UMeeT IpeodnaJalomyio J0JTo.

Uro penarb KOHOMHKE 3€MJISIH, YTOObl SHEPreTHKa CTaja KOHOMUYECKU 3((PEeKTUBHOMN?
OtBer: Ha/l0 onepeTbesl HA AocTukeHus: Hayku. bonee 60 set (¢ 1.11.1952 r.) usBecteH crocod
MIOJTyYEHUS SHEPTUM NPU Pa3pyLIEHUM TEJI aTOMOB M HYKJIOHOB (TEpMOSIPHBIN B3pbIB). ClenaHbl
YeThIpe OTKPHITH S, CBSI3AHHBIE C SIBJICHUSIMH, KOTOPBIE IIPOUCXOIAT BO BPeMsl pa3pyIIeHUsI TUX 00b-
ekToB. M300peTéH na3epHsbiil anekTporeHeparop (JISI) [37], koTopblid, BHIAEIAIOIIYIOCS SHEPIUIO,
IIPU pa3pyLIEHUH, TEJI aTOMOB M HyKJIOHOB, YTWJIM3UPYET B /IeKTpUUecKuil ToK. [logrorosieH npo-
eKkT «JlazepHas sHepreTuka» (JI19) [38].

U, HazpeBmmas HEOOXOAMMOCTh KOPEHHOTO TIEPECMOTPa UJICOJIOTHH TIJTAHETAPHOH SHEProTex-
HOJIOTMYECKON (PUIIOCO(PUH, HAKOHEL-TO, MOKET COBEPIIUTHCA U BOIUIOTUTBCA B JIDI™ JID. JID —
9TO 3BE3/IHAs SHEpreTHKa, B Tesax 3BE3] sHeprus 100bIBaeTCS HE «TEPMOSIEPHBIMU PEAKLIASMU,
a JIa3EPHBIM Pa3pyLIEHUEM TeJl aTOMOB U HYKJIOHOB. I103TOMY 3BE3/1BI, MMES HEMCUEPIIAEMBIN SHEP-
T'OUCTOYHUK, B BUJI€ aTOMOB, IOCTYNAIOLIMX U3 ra30IbUIEBbIX O0JIAKOB, MOTYT XUTbh MIJUIMAP/bI JIET.

Co06ctBeHHO JID — 310 nMpou3BOACTBO M (PyHKLIMOHMPOBaHUE coTeH Muutnapaos JISI', pas-
HOW MOULIHOCTM M HazHaueHus. JIDI' ncnonp3ylorcs, B Ka4ecTBE aBTOHOMHBIX YHEPIOACTOYHUKOB,
KaK B TPaHCHOPTHHIX cpeacTBax, BMecTo IBC, Tak U B OTHEIbHBIX OOBEKTaX: MPOMBIIIJIEHHOCTH,
KKX ¥ cenbcKoro Xo3smcTBa.

JIAI' pa6oraer: B Je;KypHOM ¥ HOMHHAJbHOM (padouem) pe:xxumax (puc. 1 u 2), 3a
CUY€T SHEPruH CBETOBBIX H JeKTPOMATHNTHBIX I0Jieil, BOSHUKAKIUX NPH pa3pylieHun
TeJ aTOMOB H HYKJOHOB, COOTBETCTBEHHO, B 00JIaCTAX 30H (POKYCOB JIMH3 JA3e€PHOro
U3JydyeHusi. DTH NOJS1 yTHIN3HPYIOTCS, TOKOCHhEMHBIM KOMILJIEKCOM 3JIEKTPOI0B ceT4a-
TOil KOHCTpPyKIuU, ¢ noutu 100% KII/I, n 3/IeKTPOHHBINH TOK, MOJYy4Y€HHbIH NPU ITOM,
HeMe/VIEHHO nepeaaéTcsi BHEIIHNM M BHYTPEHHHM NOTpeOuTeasim. Becemu neficTBusiMu
yIpasJisieT MHKPONIPOLIECCOP, COIIACOBBIBAsI padoTy Ja3epHbIX (hOKYCHPYIOIINX U MAHHU-
NYyJSITOPHBIX CHCTEM, BHEIIHIOI0 U BHYTPEHHIOK Harpy3Ky, TeMIlepaTypHbIil H CBeTOBOM
PeKNMBbI, CKOPOCTh H 04ePEHOCTDH Pa3pylIeHusA aTOMOB U HYKJIOHOB.

Amnasiora y JISI' mert. ITostomy nenst Ha JISI', kak NpUHIMIIAAIBHO HOBOTO SHEPTONIPOU3BOAM-
TeJ1s, OyLyT ONpPeNesAThCSA €ro UCKIJIIOYUTEIBHO MOTPEeOUTEIbCKUMU CBOMCTBaMU U cripocoM. B cuity
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3TOro 00CTOATENHCTBA MOKHO 1IeHbl Ha JIDIT ycTaHaBIMBaTh Ha ypOBHE 1IeH COOTBETCTBYIOIIECH MOIIT-
Hoctu [IBC. To, u B 3TOM Cily4ae, BIIOKeHHBIE Cpe/IcTBa B JID CTaHyT OKyNaTbecsl B Kaxkple 3-5 THEH.

JID ucmoJb3yeT Hay4yHbINl 3aJesJ — pe3yjabTaThl (PYHJAMEHTAJbHBbIX OTKPBITHI,
COBEepPIIEHHBIX B sIJIePHOIl U Jia3epHOoil (pu3HKax. ITH OTKPBITUS MOKA3aJH, YTO P pa3-
PYLIEHUH TeJl AaTOMOB M HYKJIOHOB, C(hOKYCHPOBAaHHBIMH JIa3ePHbIMU Jy4aMH, 00pa3yloTcsi
MOIIHbIE JJIEKTPUYeCKHe M MarHUTHbIE MO0JisI, HHTEHCUBHOCTHIO 0K0JI0 2 MJH. ['ayce u
Hanpsek€HHocThIo 10 100 MmuH. Jpceren [39]. K TakuM OTKPBLITHSAM OTHOCSITCS:

«Onruaeckoro mpodost» (1963 rom) [40];

«CKPBITBIX» Macc BEIIECTBA B TeJlax HyKJIOHOB (1968 rox) [41];

sIBJIEHHE CaMO(POKYCUPOBKH, MOLITHBIX JIEKTPOMATHUTHBIX U 3BYKOBBIX JIy4el, B cpefax (1969
ron) [42].

CBEPXCHJIbHBIX MAarHUTHBIX TIOJIeH, 0Opa3yloIIuXcs MpU pa3pylleHnd, c(pOKyCMPOBAHHBIMU
JIy4amH, TeJ1 aTOMOB U HYKJIOHOB (1980-e roawr) [43].

PeanbHOCTB co31aHMs OCHOB JID mpeornpenesnsieTcs v emié Tem, 4To Jodast HayYHO-TIPOU3BOJI-
CTBEHHAs1 OpPraHu3allvsl, IMEIOIasi, COOTBETCTBYIOIIMI HAYYHBIH OTEHIIMA JIA3ePHBIX TEXHOJIOTHUA,
JOCTaTOUHble (PDMHAHCOBBIE PECYPCHI, TOMUTUYECKYIO U TOCYAAPCTBEHHYIO MOAJEPKKY, CIIOCOOHA 32
1,5-2 rona mpousBectu onpenencéuubiii 00éM HUOKP u coznats sxcriepumenTanbHbiid JISI. [Totom,
Ha ero 0a3e, KOHCTPYMPOBATh €ro MOJENHU, Pa3HOW MOIIHOCTH U HasHaueHus. Hy, a 3atem, Havyath
MaccoBO€ ITPOU3BOACTBO.

SkoHoMuKa JID Oyner onuparbes Ha KOOTIEPAIMIO PEANPUATHI Pa3IMUHbIX OTpACIield, Hauu-
Hasl ¢ XUMHUYECKOW U METAJUTYPru4ecKoi v, KOHYasl, JIA3epHOM.

DKOHOMHUYECKHE BBITOAbI OT (DyHKIIMOHUPOBaHUSA JID 3akioyaloTcs, B YaCTHOCTH, B CIIEAYIO-
IeM:

HAKOHEII-TO, IOTPEeOUTEIIh SHEPTUH, CTAaHeT e€ MPOU3BOIUTEIEM (COOCTBEHHHKOM I'eHepallii),
TaK KaK MCYE3HET 3aBUCHMOCTb ITOTPEOUTEISI SHEPIUM OT IIEHTPATU30BAHHBIX €€ MOCTABOK U HEeTIpe/I-
CKa3yeMOCTH JIMHAMUKY MHUPOBBIX LIeH Ha TOIUIMBO, a TaKke, HEOOXOMMMOCTH IIJIaThl 3a MOAKIII0Ye-
HHE K CeTsIM;

rapaHTUPOBAHHO OOECTICUNBAETCS SHEPreTHUecKast 0e30MacHOCTb, KaK MOTPeOUTeNsl SHEPTUH,
TaK U TOCYJapCTBa;

MOSIBUTCSI HAJIEKHBINA U TIOCTOSTHHBIN MTPOU3BOIUTENb SHEPIHY, U BO BPEMEHU M B MTPOCTPaH-
CTBe, 00ECTICUNBAIOIIHI YCTONYMBOE Pa3BUTHE SKOHOMUKHU TOCYIapCTBA;

MOSIBUTCS peajibHasi IePCIeKTUBA OCBOOOKAEHH S 3HAYMTETbHBIX 3eMEJIbHBIX IJIOMIAIeH, HAXO0-
Asmuxcs ceituac B mosocax orsofa nox JISI, mon sHepro6aokamu, Mo MOACTAaHIMSMU | IO APY-
ruvu oObekTamu TIAC, ADC, I'IC, BIC, CIC, a takke, 3aTorieHHble BopoxpaHmwumamu [C
u I'ADC;

nocrie geMoHTaxka o0bekToB TIC, ADC, I'DC, TADC, BIC, CIC u, Tak nanee, yIydlIdTcs
9KOJIOrMUecKasi 0OCTAaHOBKA, TaK KaK MCUE3HET IIIYMOBOE, BUOPAIIMIOHHOE, XUMUUYECKOE, PAIMOAKTHB-
HOE U 3JIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpelibl;

MOBBICUTCS] KAUECTBO XKU3HU JIIOJIEH ¥ YPOBEHb 3aIUTHI OKPYXKAIOIIEH Cpe/ibl;

MPOU30MIET 3aMelieHre YIJIEBOJOPOOB U YpaHa, B TOTUIMBHOM OaJlaHCe TOCyJapCcTBa, OCTABHB
UM pOJIb IIEHHOTO XUMHUYECKOTO CBIPbSI M CTPATErMUECKOr0 KCIIOPTHOTO TOBAPA;

YPOBEHb TEXHOT€HHOM HArpy3KH Ha OKPYKAIOIIYI0 Cpely YHAAET, U Pe3KO CHU3SATCS BHIOPOCHI
MAPHUKOBBIX Ta30B, TAK KaK MPOMBIIIIJIEHHOCTh MIEPENIET HA, TAK Ha3bIBAEMbIE, «3AMKHYTHIE ITUKJIb»
Y Ha 3JIeKTPO3HEPruio, rpousBoaumyio JI3I';

9KoJornueckasi 6e30macHoCTb [ImaHeTsl yydImuTes: 3a CUET BOCCTAHOBJIEHHS €CTECTBEHHOTO
cocTostHus1 6uocepsl;

OCTAHOBSIT CTPOUTENLCTBO HOBBIX 00beKTOB TIC, ADC, '9C, TADC, BIC, C3C 1 um nouoo-
HBIX, & JIEKTPOCTAHIIH HBIHEIITHETO SHEPTrOMPOMBIIIJIEHHOTO KOMILJIEKCa, 0 Mepe UCTEUYEHHsI CPOKa
CITy’KOBI, OyIyT BHIBOIUTD M3 SKCIUTyaTallUH U IEMOHTHPOBATD;
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HU3KHE LIEHbl Ha sHepruio JIDI', 3HaunTesNIbHO yAeIeBIsAs IPOAYKIUIO, YKPENAT KOHKYPEHTHbIE
9KOHOMMYECKHE MO3ULIMHU TOCy1apcTBa HA MUPOBOM SHEPrOPbIHKE;

CIEeUAILHO clIpoeKTHpoBaHHble JIDI', HauHyT yTummsupoBats B 3Hepruio OAT u orxons! yrie-
BOJIOPO/IHO-YPaHOBOI'O YU XUMUYECKOTO SHEPTONPOMBIIIIJIEHHBIX KOMILJIEKCOB;

PE3KOE CHUKEHHE MaTepUaloEMKOCTH TexHosornu JI3, 1o cpaBHEHHUIO C CyIIECTBYIOIIMMHY,
OOJIErYUT JOCTHKEHHE HEOOXOAMMBIX TEMIIOB PA3BUTHSI HAYYHO-TIPOM3BOJCTBEHHON Oa3bl ISl Ipy-
I'UX OTpaciell 5KOHOMUKH, a cama JID npeBpaTtuTcs B BHICOKOHAYKOEMKYIO M BLICOKOTEXHOJIOTUYHYIO
OTpacib;

o0ecneynT pelieHre BaKHEHIINX HAIMOHAJIBHBIX 3a]a4, KaK B 9KOHOMHUYECKOU M SHEepreThye-
CKOH, TaK ¥ B OOOPOHHOM, COITUATBHON M SKOJIOTUIECKON 00JIacTsIX;

ucue3nyt JIIII, reorpaguuecku coeAUHSIONIME TIEHTPHI IPOU3BOACTBA M MOTPEOICHHS TeK-
TPUYECKOIN SHEPIUU.

OCHOBHOI UCTOYHMK (PMHAHCHPOBAHUS cOo37aHus JID — rocynapcTBo, ero OrmkeT. DKOHO-
MUYECKasl U SHEpreTUYecKasi COCTOATENIbHOCTD JID — rapaHTus JaibHENIIEMY pa3BUTHIO YeJIOBEYe-
CKOM LIMBUJIM3ALMY Ha I1aHeTe 3emuis. JID — ofHa U3 OCHOBHBIX OIOP HOOC(PEephl 3eMIISH.

Takum 06pa3om, SHEPreTuKa, sIBJsAsACh He TONBKO BaKHEHIIMM MOKa3aTesieM YPOBHS Pa3BUTHUS
SKOHOMUKY KaKI0U CTpaHbl, HO ¥ MIPEJICTABIIsIET COOON OCHOBY Y€JIOBEUECKON [IMBUIIM3AINHN, BIUSIET
Ha MYTH ¥ TEMITbl COIIMAIBHOTO U SKOHOMHUYECKOTO pa3BUTHsI, O€30MACHOCTD JIIOIEH U TOCYJapCTB, a
TaKke, Ha MEKIyHapOIHbIe OTHOIICHUS [44], HAXOOWT, B JIUIIE JIA3€PHON SHEPreTUKHU, AOCOMOTHYIO
OIOpY, OCHOBAHUE, 1J151 HOPMAJIbHOTO (PYHKIIMOHMPOBAHM S SKOHOMUK 3€MJISIH, Ha ITyTH K CTaHOBJIE-
HUI0 Hoocdepsl Ha Hatuei [1nanere.

2.3. IABEPHBIN JIEKTPOTEHEPATOP
IITYBAEBA I'.B.

[Monydenue sHeprum u e€ NCTOYHUKH Beeria ObLTH, €CTh, U Beera OymyT, 0ObeKToM Oe3orac-
HOCTH TOCYJApCTB U AEJIOM OOJIBIION MOJTUTUKH.

[ostomy, mosiBieHHe, HApsILy ¢ HEBO3OOHOBJISIEMBIMUA UCTOYHUKAMH TOTUITMBHOM SHEPTUM —
YIJIEBOIOPOIHON M YPAHOBO-TLTYTOHHEBOUM M BO30OHOBIsIeMOil — sHepruu CoJHIIa, BeTpa, IpoB U
BO/IbI, HOBOTO — JIA3€PHOT0, KOPEHHBIM 00pa30M IMEePeCTaBIseT aAKIEHT U U3MEHSIET MOJTMTUKY TOCY-
JapCTB B 00JIACTH CBOEH SHEPreTUUECKON OE30MacHOCTH.

UYro ciyuunnocs?

Jleno B ToM. 4to GoJlee copoKa JieT Ha3zaj, B sAepHON (pu3uKe ObLIM C/ETaHBl SMOXAIbHbIC
OTKPBITHS, @ IMEHHO: TPH pa3pylIeHNH TeJl aTOMOB U HYKJIOHOB, C(POKYCHPOBAaHHBIMH JIA3€PHBIMU
Jydamu, 00Opa3yloTcsi MOIIHbIE JIEKTPUYECKUE M MATHUTHBIE TOJIs], ”THTEHCUBHOCTBIO OKOJIO 2 MHUJI-
oHoB ["aycc u Hanpsixk€HHOCTBIO 10 100 MMJUTMOHOB DpCTes.

Kak 310 mpakTruecku ucrosnb30BaTh?

JI71s1 yTHIT3A1M Y JIA3€PHOTO MCTOYHMKA SHEPTHH ObUT N300PETEH JIa3EPHBIN IEKTPOreHepaTop
(JI3I). On u3rorosisgeTcs ¢ MOMOIIBI0 HaHOTeXHOIorui. JISI' mpeqHa3HaueH 11 pa3pylIeHus Tes
aTOMOB M HYKJIOHOB U TIOJTyYEHHSI EKTPUIECKON SHEPIUU BO BCEX OTPACISIX SKOHOMHKH U Ha BCEX
00beKTaX BOCHHOW TeXHUKH.

JIDI sBASIOTCS aBTOHOMHBIMU MICTOYHUKAMU JIEKTPOIHEPTUH B JIIOOBIX KIIMMATHUECKHX U T€0-
rpapuyecKux YCJIOBUSIX U CIIy)KaT OCHOBOH JIELIEHTPAIN30BaHHON SHEPreTUKU — JlazepHor. OHH, CO
BpeMeHeM, JOJDKHbBI 3aMeHuTh: [IBC B TPaHCIIOPTHBIX CPEACTBAX U APYTMe SHEPrOMCTOUHUKH B 00B-
eKTaX: POMBIIUIEHHOCTH, SHepreTuku, JKKX U cebckoro xo3siicTna.

JII' — 3T0 NpUHOMNUAJIBLHO HOBBIH, d((PeKTUBHBIN, Oe3omac- HbIH, NPOPHIB-
HOI1, BLICOKOTEXHOJOTHYHbIN, HAYKOEMKUI, HA/IEKHbIN, MOIIHbI, KOMIAKTHbIN, JOCTYII-
HbIii, cOeperapmuii opraHuveckKoe M siiepHoe TOIUIMBO, SKOHOMUYHBII H SKOJOrnYecKu
YHCTHI UCTOYHHMK dHEPruy, He BbIOpachiBawmMii B okpy:xawmyw cpeay Hu CO, wim
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OB, Hu TenJI0BbIE, 3BYKOBbI€, CBETOBbIE HJIM JEeKTPOMArHUTHhIE 3arpsi3Henns. OH pa6o-
TaeT 3a CYET SHEPTrUH CBETOBBIX 00JAKOB U JIEKTPOMATHUTHBIX MOJeil B aTOMHBIX H HYK-
JIOHHBIX KaMepax, 00pa3yloluxcs, IpH pa3pylieHu! TeJl aTOMOB H HYKJOHOB, COOTBET-
CTBEHHO, B 00.J1aCTsIX TOUeK (DOKYCOB JIMH3 JIA3€PHOI0 H3JIy4eHNsl, KOTopble (110Jis1), 3aTeM,
YTHIH3HPYIOTCA TOKOCHEMHBIM KOMILIEKCOM 3JIEKTPOA0B 30J10TOl (cepeOpsiHOIl, MeIHOM,
aJTIOMHHHEBOI WM HUKeJeBol) ceTyaroll KoHcTpyknuei, ¢ moutn 100% KII/I, n Hemen-
JIEHHO MepeaaéT 3JIeKTPUYeCKHil TOK BHEIIHUM 1 BHYTPeHHHM notpeoéutesasm (puc 1, 2),
a rPaBUTOHBI CBETOBBIX 00JIAKOB CJIY:KAT /1JIsl HAKAYKH JIa3epPoB.

2 I Kopnyc. . DNexTpoabi;

2. bnok ynpasneHns, . Bnuxpw anexTtpoHoB;

3. Nazep; . TlaccuBHan SNeKTpUYeckan Lernb;
4. Dokycnpyowues yCTponcTeo,; - Brewrnn sarpyska,

5. ManunynaropHas cucrema; 10. Bnexrpuueckuii ToK.

“CXEMA PABOTbI JIASEPHOTO 3J1IEKTPOTEHEPATOPA

Puc. 1. J/lazeprvtit snexmpozeHepamop. Hauano pazpyuenus o-m amoma
(HyKn0Ha)
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AndreyAMasfov@yandex ru

PIMIMTY NG NASEPHOMD M3 YEHHs

. Kopnyc; . DneKkrTpoak!;
. bnok ynpaeneHus; . Buxpun snekTpoHoOB;
. Nasep; . MaccuBHan snekTpyyeckas uenb;
. PokycupyioLlee yCTponcTeo; . BHewHans Harpyska;
. ManmnynartopHan cucrema; 10. DnexKTpn4YecKnin ToK.

CXEMA PAGOTbI JIASEPHOIO SNNEKTPOTEHEPATOPA

Puc. 2. JlasepHuiti anexmpoeeneparmop. Kotey, paspyuieHus o-m anmoma
(HyxnoHa)

MormHoctu JISI MoryT ObITh, Kak MeHbIne 3 KBT, Tak 1 6ombiie 1000 kBr. Pazmepst ux MmoryT
obiTh OoT 200 MM. B auamerpe u aauHHOM B 1000 MM, u Oonee. B 3aBUCHMMOCTH OT Ha3HAYECHUS U
MorttHocTH JISI OyayT U3roTOBIATH MOPTATUBHBIMU M CTAIIMOHAPHBIMU.

JIAI' cocrour:

U3 JBYX PEAKTOPOB: aTOMHOIO M HyKJIOHHOTO:

KOPITyCa, U3rOTOBJIEHHOTO U3 META/JIOKEPAMUKH Ha OCHOBE HAHOMATEepUAJIOB;

JBYX Kamep: O[lHa aTOMHasi, a BTOpasi — HyKJIOHHAs;

U3 JBYX JIA3E€PHBIN CUCTEM;

U3 JBYX JIa3€PHBIX (POKYCHUPYIOIIUX CUCTEM;

Y3 JIByX MaHUITYJISITOPHBIX CHCTEM;

U3 JIBYX TOKOCHEMHBIX KOMILUIEKCOB JIEKTPOAOB CETYATON KOHCTPYKLIUHU;

OJIHOTO MUKPOIIpOIIeccopa ¢ HAOOPOM pabOUNX Pa3IMIHBIX IPOrPAMM U KOPITYCa.

dynkimonnposanue JIAI mpoucxoqut ciiemyomum oopa3zoMm. [lepBas nasepHas cucrema, ¢
TIOMOIIIBI0 MEXaHI3Ma MAHUIY/IITOPHON CUCTEMBI U KOMaH]] OJIOKA YIpaBJIeHHUsI, TIONAET B aTOMHYIO
KaMepy MOLITYYHO,

PaBHOMEPHO ¥ OIHOBPEMEHHO, C UMITYJICOM JIA3€PHOTO M3JIyYeHUs], ”HTEHCUBHOCTBIO OoJiee

10° MB1/cM?, B 0G/1aCTH TOYEK (pOKYCOB JIMH3 JIa3€PHOTO M3JIyYeHHsI, Tejla aTOMOB JIIOOBIX XUMH-
YECKUX JIEMEHTOB U «Pa3MOPAKUBAET» IUIOTU MOCIEAHUX HA BUXPU HYKJIOHOB (POTOp), a TaK ke
COTHHU ILJIOTE O-T MarHUTPOHOB, BBIJIETAIOLIMX U3 MArHUTPOHHBIX CJI0EB O-T HYKJIOHOB.

Bropas nasepHas cucrema, nosyvasi HyKJIOHBl OT MEpPBOM, MOCPEICTBOM MAaHUIMYJISATOPHOM
CHCTEMBI M KOMaH]1 OJIOKa YIIpaBJIeHus1, ONAET B HyKJIOHHYIO KaMepy 9TH HYKJIOHBI ITOMITYYHO, PaB-

HOMEPHO ¥ OIHOBPEMEHHO, C UMITYJIbCAMH JIA3€PHOTO M3JTyYeHH s, THTEHCHBHOCTHIO Ooee 10° MB1/

2
CM,B 00J1aCTH TOYEK CI)OKYCB. JIMH3 JIA3€PHOI'0 M3JIYUYCHUA U «Pa3MOPaAKUBACT>», ITU IVIOTU HYKJIO-
HOB, Ha BUXPU IJICKTPOHOB U IMO3UTPOHOB (pOTOp), a TaK’)ke COTHHM IIJIOTER O-T MAardtuTpOHOB, BbUIC-
TalOMIX U3 MACHUTPOHHBIX CJIOECB O-T HYKJIOHOB.
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[Tpu 5TOM Kak/plil 1 Kr HyKJIOHOB OCBOOOKIAaeT Oolee 0,4x10° kB1/u JIEKTpO3HEPrun. Bos-
HHKAIOT IeKTPOHHBIE 1 MAarHUTPOHHBIE TOJISI U CBETOBbIE oOMaka. M ecim nepBblie ¥ BTOpble 00pa-
3yIOT BUXPEBBIE CTPYKTYPbI, SHEPTHIO KOTOPHIX OTOMPAIOT IEKTPOJIBI, TO TPETHU — 3TO (PU3NIECKHE
I'PaBUTALMOHHBIE CUCTEMBI, COCTOSILIME U3 O-T T'PABUTOHOB, KOTOPbIE OCBOOOAMIIUCH U3 PA3BUBILIUXCS
TUIOTEH O-T MarHUTPOHOB, C OECKOHEYHO OOJBINMM YHCIIOM CTENeHel CBOOO/IBI, UCTIONB3YIOTCS IS
HAKa4KH JIa3epHbIX CHCTEM.

ATOMHast M HYKJIOHHAas KaMepsl W3HYTPU OOJIMIIOBAHBI METANIOKEPAaMMKOM, coaepikalieil
aTOMbl XMMHYECKMX 3JIEMEHTOB CPEAHEH YacTH MEepUOAMYECKON CHCTEMBbl M MMEIOIIMX, Ha CBOEH
MOBEPXHOCTH, Bech Ha0Op ['C (rpaBUTOHHBIX CTBOJIOB): HyKJIOHHBIX, JIEKTPOHHBIX M| MATHUTPOHHBIX.
11 I'C okpy:xaloT 10Tk Kaxx40ro aromMa. Bo Bpems pa3pyiienus tei atroma uin HykjioHa I'C yvacr-
BYIOT HE TOJIBKO B CTPYKTYPHUPOBaHMH I'PAaBUTOHHOTO CBETOBOIO 00J1aKa, 00pa3yIolerocsi B MUI pas-
BUTHS IJIOTH MarHUTPOHA, HO M B KaHAIM3AIMKM TPAaBUTOHHO-CBETOBBIX JIyded B 00JIaCTh HaKauKu
nazepos (puc. 1 u 2).

DNeKTpoAbl CeTYaTol KOHCTPYKLMHM TOKOCBEMHOTO KOMILIEKCa (CTaTtop) pa3MelIeHbl, Kak
BOKPYT 00enx obnacteit Touek (poKyca JIMH3 JIa3epHOTO U3TyYeHHs] 0OOMX JIa3epHbIX CHCTEM, TaK U
B KOHCTPYKTHMBHBIX 3JIEMEHTaX KOpILyca; B MTHOBEHHUE MOSIBJICHUs] BUXPEW HYKJIOHOB M JIEKTPOHOB
¢ no3utpoHamu (potop), ¢ noutu 100% KII/I, cobuparor 3ti BUXpu, 00pa30BaBLIMXCs EKTPOMAr-
HUTHBIX MOJIEW, YTUIM3UPYIOT B SJEKTPUUYECKUN TOK U HEMEIEHHO IEPe/laloT JIEKTPOIHEPIUIO B
CETb, JJIs1 BHEIIIHMX M BHYTpPEeHHUX noTpeduTteneil. JIDI™ neiicTByeT: B JeKypHOM pekMMe BECh CPOK
CBOEH CITy’KObl — C MOMEHTA OKOHYaHMsI MOHTaKa Ha 3aBOJIE M3TOTOBUTEIIE; B IEPHO] SKCILTyaTalluH
— B HOMHMHAJILHOM (pa0o4yeM) pe:xume, B Te EPUOLIB,

B KOTOPBIE MOAKJIIOYAETCS BHELIHAA HAarpy3Ka; U BIIOTh JI0 UCTEUEHUS CPOKA CITyKOBbI B Kaye-
CTBE MCTOYHMKA IEKTPOIHEPIUH.

B skonoro-skoHoMHYecKUX 1e1saX padoyas Mporpamma MepBoil J1a3epHON CUCTEMBI, B OOJIb-
et yactu JISIT, MoxkeT ObITh HACTPOEHA Ha «pa3MOpPAKMBaHUE» TeJl AaTOMOB a30Ta aTMOC(HEPHOro
BO3/yXa.

HanotexHosnorus 1 HaHoMexaHuKa, KoTopble AeiicTByioT B JIDI™ obecnieunBaeT cucrema pado-
YHX MPOrpaMM, Pa3MeIIEHHBIX B OJIOKE YIpaBJIeHU s MAHUITYJIUPYs OObeKTaMu pazmepoM: 10 ’-101

(aTOMBI ¥ HYKJIOHBI), 1071 (971EKTPOHBI) U 107 em (rpaBUTOHBI JIa3epHBIX Jy4yen). [lon koHTposIem
pabourx nporpamm (pyHKLMOHUPYIOT: JIa3epHble U MaHUIYJIATOPHBIE CUCTEMBI, JIEKTPOIbl TOKO-
CBEMHOIO KOMILJIEKCA U KOpITyca JIEKTPOTeHEPATOPa, CaM NIEKTPOTreHEPATOpP, KaK UCTOUYHUK SHEP-
TUH, ¥ HArPY3KH MOTpeOuTes el (BHEITHUX 1 BHYTPEHHHUX ).

JlioGass Hay4HO-IPOM3BOACTBEHHAs] OpraHU3allvs, MMeoIas COOTBETCTBYIOLIMIA HAy4HBIN
MOTEHIIMAJl, HAHOTEXHOJIOTUYECKHIA YPOBEHb U JOCTATOUHbIE (PMHAHCOBBIE PECYPCHI, CIIOCOOHA: TIPO-
Bectu HUOKP, cozpare JIDI' 1 HauaTh ero MaccoBoe MpOU3BOACTBO.

[TpompbinuieHHbI 06pasert JIDI™ MoxeT ObITh M3TOTOBJIEH JOCTATOYHO ObICTpO — 3a 1,5-2 ropa.
JIJ1 3TOro MMEITCA BCE OCHOBHBIE JIEMEHTHI €10 KOHCTPYKLIMHU. A UMEHHO:

Jla3epHble CHCTEMBI, TApaMeTPbl KOTOPBIX MO3BOJISIIOT, B 0O/IACTSIX TOUEK (POKYCOB JIMH3 Jla3ep-
HOT'O U3JTyYeHHUs], «pa3MOpPaXUBaTh» KaK Tejla aTOMOB, TaK M TeJla HyKJIOHOB:

n300peTeHbl YCTPONCTBa 11 (POKYCMPOBKHM JIA3€pHOTO U3TyUEHUs], a TaKkKe YCTPOWCTBA BO3-
AeNCTBUS HAa OOBEKT C(POKYCUPOBAHHBIM JTy4OM (MAHHITYJISITOPBI);

ITPOU3BOJATCS IEKTPOIBI CETYATOM KOHCTPYKLINY;

CYILECTBYIOT pabo4yre MPOrpaMMsl yIpaBJieHUs, 3aJI0)KEHHbIE B MUK POIPOLIECCOPBI.

ITpeanonaraemas croumocts JISI' — ot 100 000 py6neit 1o 1.5 MUIUTMOHOB, a TEXHUKO-3KO-
HOMMYECKU 3(PeKT 1si 0OIIecTBa, P MACCOBOM ITPOM3BOACTBE — OKYIAET BJIOKEHHBIE Cpejl-
CTBa B HECKOJIBKO JHEN.

B RU BUIIM Nel3 ot 10.05.2006r. Ha crp. 708 onyoiaukoBaHa 3asBka PP Ha nzodperenue
«nekrporeHeparop IllyBaesa I".B.». [TonyueHo «Pemenue 06 oTkase B Bbljaue NaTeHTa Ha U300pe-
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tenue no 3asBke Ne2004135299/06(038404)» ot 28.06.2006 r., Ha OCHOBAaHUU TOTO, YTO, SIKOOBHI,
«B MaTepuaJie 3asBKH OTCYTCTBYIOT CPEJCTBA U METOJIbI, C TIOMOIIBIO KOTOPBIX BO3MOKHO OCYIIECTB-
JIeHUe 3asBJICHHOTO M300peTeHusI B TOM BHUJIE, KAaK OHO OXapaKTepU3UPOBaHO B (hopMyIie n3o0pere-
Hus». [Tonpodroctr 0 JISI, B IHTepHeTe B moncKoBow cucteMe AHekc Ha caiite «L{ukioHnueckas
Bcenennas» B pazaene «HykiioHHas DHepreTukar.

Takum oOpazom, co3janme U MaccoBoe mpou3BojacTBo JIAI' — 3T0 eguHCTBEH-
HbIl cnocod s Poccnu crath pecypcHo-3HepreTnyecku (HepTh, ra3 m ypaH mepecra-
HYT HCIO0JIL30BaTh B KaUeCTBE YHEProMCTOYHUKOB) HEHHTEPECHBIM CYOHEKTOM MHPOBOII
IHEePreTHYecKoi MOJUTHKHA H, YTBEPAUTHCSI BHOBb, B CTaTyce MPOMBIILJIEHHO Pa3BUTOM
cTpaHbl, 3kcnoprupywiei JIII [45].

2.4. BAABKU P® HA N3OBPETEHUA
«QJIEKTPOI'EHEPATOP IITYBAEBA I'.B.»

G09B-G09B 3asasku Ha u3oo6perenuss RU BUIIM Nel3 10.05.2006, ¢. 708 RU (21)
2004135299/06 (13) A (51)MIIK G21D 7/00(2006.01)

(22)02.12.2004 (72) IllyBaeB I'eopruit BacuabeBuu (RU)

(71) Illysaes I'eopruit Bacuasesuu (RU)

(54) Dnexrporeneparop Illysaesa I'.B.

(57) DnextporeHeparop, COAEpXkKaIIUl PEaKTOP Ha aTOMaxX U PEakTop Ha HYKJIOHAX, U3 KOTO-
PBIX MIEPBHII, MOCPECTBOM MEXaHU3Ma MAHUTTYJIATOPHOUN CHCTEMBI, MOAAET MOMITYYHO, PABHOMEPHO

U OJHOBPEMEHHO, C MH-TCHCUBHOCTBIO MMITYJILCOB JIA3€PHOI'0 U3JTYyUYCHUA oonee 105 MBT1/ CMZ, B
001aCcTh TOYEK (pOKyCEl JIMH3 JIAa3€pHOI'0 M3JIYYCHHA, TCJIa aTOMOB JIIOOBIX XMMHUYECKUX JIEMEH-
TOB, «Pa3MOPAKHUBACT>» TIJIOTHU IIOCJICAHNUX HAa BUXPHU HYKJIOHOB, a BTOpOfI, NoCcpeACTBOM MEXaHU3Ma
MaHHHYJIHTOPHOﬁ CUCTEMBI, MOJaeT MNOHITYYHO, pPABHOMEPHO N OJHOBPEMEHHO, ¢ UHTCHCUBHOCTBIO

MMITYJIbCOB JIA3EPHOTO M3TyuYeHus Oolee 10° MBr/cm?, B 06m1acth Touex (pokyca JMH3 Na3epHOTO
U3JTy4YeHHs], TeJla HyKJIOHOB, KOTOpbIE MOCTYMAIOT U3 PEaKTOpa Ha aTOMax, «pa3sMOpakUBaeT» IJIOTU
MOCJIEJHUX Ha BUXPU JIEKTPOHOB U TIO3UTPOHOB, U JIEKTPOTEHEPATOPa, C TOKOCHEMHBIMU JIEKTPO-
JaMU CEeTYaTOl KOHCTPYKIMH, KOTOPbIE Pa3MEIIeHbl, KaKk BOKPYT 00enx odnacTteil Touek (o- KycoB
JIMH3 JIA3epHOTO U3JTy4YeHHs B 000MX peakTopax — Ha aTOMax M Ha HyKJIOHAX, TaK U, B KOHCTPYKTHB-
HBIX JIEMEHTaX KOpITyca; OTOMpAaeT SHEPrui0 BUXPEl HyKJIOHOB, JIEKTPOHOB C MO3UTPOHAMM; ACH-
CTBYET: B [I’KYPHOM pe- KUMe, C MOMEHTa OKOHYaHHsI MOHTakKa Ha 3aBOJIe-M3rOTOBUTEIE; IEPEXOAUT
B HOMUHAJIbHBIN (pad0ounil) peXuMm, MPH MOAKIIOYSHUH BHEIITHEW Harpy3Ku; MPUYEM, B 9KOJIOTO-3KO-
HOMMYECKUX LIeJIsAX, TporpaMma padoThl peakTopa Ha aTOMax, HACTPOEHA Ha «pa3MOpaKUBaHUE» Tell
aTOMOB aTMOC(HEPHOT0 a30Ta; a TaK:ke, OJIOKA YIpaBJIeHUs1, KOTOPbI KOOPAUHHUPYET B3auMoeiicTBIe
nporpamm (pyHKIIMOHMPOBAHMSI PeakTopa Ha aTOMax M peakTopa Ha HYKJIOHAX, a TaK ke, IEeKTPo-
reHeparopa, Mexy coOoM, U ¢ MPOrpaMMON BHEIIHEW HArpy3KH, MPH MOAKIIOYEHUH MOTpeduTenei
SHEepruu usBHe [46].

2.5. BAABKU P® HA N3OBPETEHUA
«CIIOCOBb NTOJIYYEHU A DJIEKTPOIHEPTUHN
B 9JIEKTPOT'EHEPATOPE IIIYBAEBA I'.B.»

G09B-G09B 3asBku Ha uzodperenrss RU BUIIM Nel3 10.05.2006. c. 816
RU (21) 2004135299/06 (13) A (51)MIIK HO2N 6/00 (2006.01)
(22) 16.08.2004
[ysaes I'eopruii Bacunsesnu (RU)
(71) Oysaes I'eopruii Bacunsesnu (RU)
(54) Crioco6 nonmyveHus 1eKTposHeprun B snekrporeneparope Lllysaesa I'.B.
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(57) 1. Cioco6 nonmyudeHus IeKTposHeprur B nekrporeHeparope Illysaesa I'.B. cocrout B
TOM, YTO IMOJTyYEHHE JIEKTPOIHEPIMH OCYILECTBIISAETCS B PEAKTOpax Ha aToMax M Ha HYKJIOHaX B
XOJIe, KOHTPOJIUPYEMBbIX, (PUBUUYECKUX MPOLIECCOB «Pa3MOPAKUBAHUS» IMOTEHIIUAILHOW SHEPTUH, U3
TE€JI aTOMOB W HYKJIOHOB )IIO6BIX XUMHUYCCKUX IJIEMEHTOB B KUHCTUYCCKYIO, HyTéM nogayu, Mexa-
HU3MaMu ME].HI/IHYHHTOPHOﬁ CUCTEMBI, TCJI aTOMOB W HYKJIOHOB ITOIITYYHO, pPaBHOMEPHO U OOHOBPC-
MEHHO, C UMITYJIbCOM JIA3€PHOTO U3JIy4eHHs], B IBe 00JacTH ToYeK (POKYCOB JIMH3 JIA3EPHOTO U3ITy-
YEHUsI, COOTBETCTBEHHO, IJIe OHU «Pa3MOPaXKUBAIOTCS» HA BUXPH TeJ HYKJOHOB U SJIEKTPOHOB C
MO3UTPOHAMHU, COOTBETCTBEHHO, C HEME/JIEHHBIM ChEMOM, OCBOOOMBIIENCS SHEPIHH, TOCPEICTBOM
JIEKTPOJIOB CETYATON KOHCTPYKLIMH, KOTOPBIE Pa3MEIAloT Kak BOKPYT 00ernx odnacTeit Touek (hoKy-
COB JIMH3 JIA3EPHOTO M3JIyYEeHHs], TaK U B KOHCTPYKTUBHBIX JIEMEHTaX KOpIlyca 3JeKTporeHeparopa
[ysaesa I".B., yem obecrieunBaior 100% KIIJ] ot6opa, BeIpadaTHIBAEMO, SHEPTUH.

Croco0 1o 1.1, OTIMYAIOLIHUIACS TeM, YTO MOTy4YeHHe SHEPTUU HYKJIOHOB B PEaKTOPE aTOMOB,
Haxozswerocs B anekrporeHeparope Illysaesa I'.B., ocymecTBiIsOT, «pa3MOpakuBasi» Tejaa aTOMOB
arMocdepHoro azorta [47].

2.6. O ITPUHATAA ITIOJIUTUNYECKOI'O

PEHIEHUA O CO3/IAHUU JIABEPHbIX

QJIEKTPOI'EHEPATOPOB - OCHOBbI

JIABEPHOM YHEPTETUKH

¥ SHEPTETUYECKON BE3OIIACHOCTH P®

Ipezuoenmy Poccuiickoti @edepauuu Meoseoesy /]. A.
om zpaxcoarura P® Illysaesa I'eopeusi Bacuavesuua.

Oopaienue

3apaBCTBYTE, ITyOOKOYBakKaeMBbIT

Hmutpuii AHatonbeBuY!

WpneiiHoi 0CHOBOII 1a3€pPHBIX JIEKTPOr€HEPATOPOB CIIYKUT HaydHasl KapThuHa Mupa «Llukio-
HUvecKas BeeneHnas».

[TpuHIMN 1eCTBYS Ta3epHBIX MEKTPOreHepaTopoB MPOCT: C(POKYCHPOBAHHOE JIa3epHOE U3ITY-
YeHHUe paspyliaeT, B 001acTi ToYek (poKyca, Tejia aTOMOB M HYKJIOHOB JIIOOBIX XUMHYECKHX JIeMEH-
TOB, a2 OCBOOOJIMBINYIOCS SHEPIHIO, EKTPOHOB ¥ MO3UTPOHOB, 3a0MpPaeT MEKTPOAHAS CUCTEMA U
NEKTPUUECKUI TOK HATPABIISETCS IOTPEOUTETIO.

[TpoMmbIIIeHHBIE JIa3epHbIE MEKTporeHepaTopsl, (00pa3iibl OBITOBBIX YKE CO3[aHBI), MOTYT
OBITH MPOM3BENCHBI B KpaTyaiiiye cpoku. [Topykoit ToMy — Haiuvue, COOTBETCTBYIOIIUX, OTKPbI-
THIA B SIIEPHON U Jla3epHOM (pU3MKaX, a TaKKe, YCKOPEHHBIE TEMITbI, OBICTPO PA3BUBAIOIIUXCS, MTPO-
rpamMm oOecrieueHusl.

OpHaxko, He BCE Tak OHO3HAYHO B 3TOM oOnacTu. Tak, HecMOTps Ha TO, UTO 3a repuop ¢ 1994
u o 1999 roapt Poccuiicko-aMepuKaHCKUM HayYHO-TTPOU3BOACTBEHHBIM 1IeHTpoM «[ PYC» (1rad-
kBaptupsl B I. Komymoyc — CIIA u B 1. Bonrorpage — P®) Obuti co3aanbl OBITOBBIE 7IEKTpOre-
HepaTopbl MOITHOCTBIO 3, 5 1 10 KBT., pasmepoM co cTrpaibHyI0 MaIliHY, CIIOCOOHBIE 00eCIeYnTh
NIEKTPOIHEPrUei OCOOHSIK, 3arOPOAHBIN JI0M, HEOOJIBIIYI0 KOMITAHUIO WM Majloe MpEeArpusTre, a
kommanus «IInar ITAY3P» (r. Jlama, mtat Helo-Vopk) J0mKHA MX TIPOU3BOIUTE TIO TeHe 4-X ThiCSAY
JOJUIAPOB 32 IITYKY, €O JIOUUIO U 10 PEKJIAMHON KaMIIaHUH, OMTHOBPEMEHHO, TTPY STOM JIEKTpOre-
HEepaTopbl OBUTH «CaMbIM TIATEJIFHBIM 00pPa30M IMPOBEPEHBI B JIyUIIHMX JTabopatopusix mupa. [daxe
aMepUKaHCKHE YUEHbIE, KOTOPbIe U3BECTHBI CBOEH BHEUIMBOCTHIO M KECTKOCTHIO, IPU3HAIIH

PeabHOCTh HOBOTO CIIOCO0a M3BJICUSHUS] SHEPTUN». DHEPIUsl 100bIBAIACh MPH Pa3pyLICHUH
aTOMOB KBapIleBOTro recka. M BOT Toraa, Korga 371eKTpOreHepaTophbl JIOKHBI ObUTH, B MacCOBOM
MOPSITIKE, 3aHSATh YacTh HUII SHEPrOpbIHKA, TOTa UM OOBSBIIM 3arpeT. [IprunHa — SHEprophl-
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HOK JIaBHO TofiesiéH. M, Tem Gosee, YTO KOHKYpPEHT MpejjiaracT Takod MPOAYKT, KOTOPBIH JiesiaeT
HEHYKHBIMU U HU a3, HU He(Tb, HU YIojb, HU SIEPHYIO SHEPIeTUKY, HU TUAPOIHEPIeTUKY U HU
aJIbTEPHATUBHBIE SHEPIeTUKU. DTO UCKJIIOYUTENILHO TOJIE3HBII SHEPrOUCTOUYHUK. A, IOITOMY, TAaKOW
KOHKYPEHT, SIKOOBI, He Hy’KE€H M eMy HeT, SIKOOBbI, MeCTa Ha SHepropbelHKe. B MCTOpUYM 3HEpropbHKa
MOJIOOHBIE CUTYAIUU YKe ObLITH.

Tak, B Hayasle XX Beka Musumapaep MopraH npukasajl YHUUYTOKUTh UCTOUHUKU SHEPIUH,
coznannbie B CIIA rennansHeiM cepoom Hukomoii Teca, moTomMy, 4TO OHM cieiain Obl HEHYXK-
HBIMU TPAAULIMOHHYIO SHEPreTUKy U TpaHcopt. Ho, ¢ Tex nop, HUuero NpuHIMIMAILHO HE U3MEHU-
nochk (cratbst Muxamna [Imutpyka, «JlokazatenbcTBo KamanaOuca: kaHaJACKUiA MILTHAPACD 3ally-
II1aeT OTKPHITUS BOJTOTPAACKHUX YUEHBIX», K. «CBeT», Ne7, 2002 r., ctp. 12-13).

Yepes 100 ner cutyanusi nosropsietrcsi. B nayane XXI Beka HalLIMCh CHJIbI, KOTOpbIE HE
IIyCTUJIA Ha SHEPrOPHIHOK JIEKTpOoreHepaTtopbl Poccuilcko-aMepruKkaHCKOro Hay4HO-ITPOM3BOJCTBEH-
Horo 1ieHTpa «I'PYC» u3-3a T0oro, 4o OHM KOPEHHBIM 00pa30M MEHSIIOT MIEOJIOTHIO U TIeH3aX SHep-
rOKOMILIEKca 3eMJIsiH. UTo ke ie1aTh, B 9TOM, MOPOYHOM cutyaruu? I BUKy OMH BBIXOJ — BMellIa-
TEJILCTBO FOCYJapCTBA B PACHPEAEICHUE CHII HA SHEPTOPbIHKE.

TocynapcTBO, aKTUBHO YYacTBYsl Ha SHEPropbiHKE, MOXeT 3((PEeKTUBHO 0OecrneurnBaTh CBOU
MHTEpechl M 001IecTBa B cpepe IHEepreTHIecKor 6e30MacHOCTH.

PykoBonuTenu rocyaapcrsa JI0O/KHBI YUUTHIBATh, UTO JIA3€PHAsl SHEPreTHKa, OCHOBBIBAIOIIA-
sicsl Ha (DYHKUMOHUPOBAHUU AECATKOB U COTEH MWIJIMAPAOB JIa3€PHBIX 3JIEKTPOr€HepaTopoB, pa3HOW
MOIITHOCTY U Ha3HAUEHUsl, TAPAHTUPYET €ro SHEPreTUYECKYI0, SKOHOMUUYECKYIO, BOEHHYIO, IIOIUTH-
YECKYIO U SKOJIOTUIECKYI0 O€30MaCHOCTH.

Takum 00pa3oM, 1a3epHasi SHEPreTuKa JA0JKHA CTaTh BAKHBIM (PaKTOPOM BHYTPEHHEN U BHEIII-
Hel MOJIMTUKU FOCYJapCTBa, TAK KaK OHA 3aTParvBaeT MHTEPECHl BCEX U KaXJO0ro, B OTAEJIbHOCTH, a
TaKKe BCeX, 03 MCKIIIOUeHHs], CTPaH MHUPA.

leononutuyeckue natepecsl PO TpedyioT HeMeIIeHHOTO TIOJIOKUTENBHOTO PEllieHrsT JAHHOM
po0IeMbl — CO3JJaHUE OCHOB JIA3€PHON SHEPreTUKH, TeM OoJiee, YTO TeOrOTUTUIECKUI IPOTUBHUK
P® CIIIA, moxet, ucrosb3ys

HapaOoTKH Poccuiicko-aMepruKaHCKOro Hay YHO-ITPOU3BOICTBEHHOTO 1ieHTpa «[ PYC». a Takxke
MOM HJIeH, CoIiepXKalluecs B 3asBKax Ha U300peTeHue:

a) «Croco0 mosydeHus sHepruu B ekTporeHeparope LllyBaesa I'.B.», omyOnMKkoBaHHOH B
RU BUIIM, N*3, 27 .01.2006r., cTp.816;

06) <«Dnekrporenepatop IllyBaesa I'.B.», omyOmukoBanHoi B RU BUIIM. Nel3,
10.05.2006r,, ctp.708, co3aaTh CBOM JIa3epHBIE IEKTPOreHepaTOPhbl, MO KOHCTPYKIIMU, U TallHO
Pa3BEepHYTh UX MACCOBOE MPOU3BOACTBO, YTOOBI, B YAOOHBI MOMEHT, BHE3AITHO BHIOPOCHTH X Ha
MHPOBOU SHEPTOPHIHOK U, STHM, OKOHYATEJIbHO «OIMYCTUTh» IIEHBI Ha Ta3 U He(pTh, a ¢ HUMHU, U OJla-
rononyune P®.

Y P® emg ectb BO3MOKHOCTb BKJIIOUMTHCS] B TOHKY 32 00J1aJaHFEM MOHOIIOJIMY Ha Jla3epHBbIe
3JIeKTporeHeparTopsl. 11 3Toro noaXonsrT JBa BapuaHTa JeicTBUil: i «Poccuiickoil Koprnopaiyu
HAHOTEXHOJIOTMI» MOCTABUTH €IIE OAHY 3a/auy, IPUTOM [VIaBHYIO, & UMEHHO:

CO3[JaHKe, TPOM3BOACTBO U COBEPILIEHCTBOBAHME JIA3E€PHBIX 3JIEKTPOr€HEpaTopoB, pa3HON
MOIITHOCTY U Ha3HAUEHWSs, WM, YupexaeHue «PocCHICKOW KOpIopalyy JIa3epHOW SHEPreTHKU»,
CITOCOOHOW CaMOCTOATESILHO 00ECIIeYnBaTh pellieHue BceX MpooOsieM, Kacaloluxcsl CO3/IaHus, Mpo-
M3BOJICTBA, SKCIUTyaTalli U COBEPIIIEHCTBOBAHUSI TIPOMBIIIIJIEHHBIX W OBITOBBIX JIA3EPHBIX IEKTPO-
I€HEepaTopoB.

B uHTepecax nena xenaresbHO, €CIIM COCTOMTCS IMOJIOKUTEIbHOE PEIIEHUE IO MporpaMMe
CO3[JaHUsI OCHOB JIA3€PHOW SHEPreTUKM, HA3HAUUTh MEHS Ha JO0JKHOCTh: «HayuHblil pyKoBOOUTENb
nporpamMmsbl o peanmzauu HUOKP, npon3BoacTsa v cOBEpIIEHCTBOBAHNUS J1a3€PHBIX IEKTPOre-
HEpaTOpOB» U MOPYUYUTh HAYYHO-WHKEHEPHYIO IKCEepTU3y Y4EHbIM OTeseHns] KBAaHTOBOU paano-
dusuku Puznueckoro nacrutyta um. [1.H. Jlebenera PAH P® (119991, B-333. I'CI1-1. r. Mockga,
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JlennHrpaackuii mp.53) Ha MpeaIMeT MaTeHTOCIIOCOOHOCTH U HallMuKs, B Matepuaie 3asBku PO Ha
uzodpetenue «ekTporeHeparop Illyaesa I'.B.», cpeicTB 1 METOOB, C TIOMOIIBIO KOTOPHIX BO3-
MOXHO U3TOTOBJIEHHE JIA3ePHOT0 JIEKTPOreHepaTopa B TOM BUIE, KaK OHO OXapaKTEePU30BaHO B (hop-
Mysie moero MzoOpeTeHusl.

B cwity, yka3aHHBIX BbIIIE, TIPUYMH, Tpolry Bac, 0 MpUHATAN MOJIUTUYECKOTO PELICHHs O
CO3JIaHUH JIa3ePHBIX JIEKTPOTeHEPATOPOB, SIBJISIONIMXCS OCHOBOM JIa3epHOM SHEPreTUKU U SHepre-
Tdeckor Oe3omacHoctu PP [48].

Iysaes I'. B. 23 aBrycra 2008 r.
‘Tlobvie Hayurble udeu - 8cez0a ABASIIOMCsL BCEOOUUM OOCOSTHUEM.

Moucees H.H., “Cnoeo o nayuro-mexuuuecxoui pesonouyuu”, M., “Monodas 2eapousi», 1985 e.,
c. 43.

2.7. YHUKAJIBHOE COBBITHUE!

OnHOBpEMEHHO, HO HE B Pa3HBIX CTPaHaXx, a B 0iHOW cTpaHe — P, HO He B pa3HbIX KypHasax,
a B olHOM — xypHasie «/HxeHep», HO He B pa3HbIX ero HoMmepax, a B ogHoM — Ne 8, 2012 1,
JBa aBTOpa M300peTeHui 1Mo SHepreTudeckoil tematrike — Bunorpagos Opuii EBrenneBuy n
Ilysaes I'eopruit BacuibeBnd4, NpoXUBaOIIME B pa3HbIX MeCTax: — MepBblil B I. MockBe, —
BTOPOI B T. SIpociiaBie, He CroBapuBasich, M, COBCEM HE3HAKOMBIE PYT C IPYTrOM, IyOIUKYIOT CTaThbH
O pelIeHUY SHEPreTUIECKON MPOOIEMBI.

[NepBblit — paaMKaJbLHO, C IOMOIIBIO JEHCTBUS H30TepMUUYe- CKOro npeodpa3oBareJis
TeMJIOTHI OKPYXKawmiel cpefbl B MOCTOSIHHBIA JIEKTPHUYECKNH TOK (TeMmJI0BOI HACOC), a
BTOPOM — OKOHYATEJIbHO, ONUPAsCh HA HEOTPAHWYEHHBIE BO3MOKHOCTU JIA3EPHOIO JIEKTPOreHe-
paropa, 100bIBaTh SHEPTUIO U3 TeJI AaTOMOB M HYKJIOHOB, MPH pa3pylIeHUH UX c(POKYCUPOBAHHBIMU
JIa3epHBIMU JIyYaMU Ha BUXPU HYKJIOHOB U JIEKTPOHOB C IMO3UTPOHAMM, ITPU YCIOBUU (DYHKIIMOHU-
POBaHMS €ro, B MWUIMAPAHBIX KOJIMYECTBAX, B SKOHOMHUKAX BCEX CTPaH 3€MHOI'O 11apa.

[ToHsTHO, YTO 3TH U300PETEHUSI UMEIOT MPSAMOE OTHOIIIEHHE K 0~ Cy1apCTBEHHOI SHepre-
THYECKOI 0e30IaCHOCTH, ¥ PE3KO U3MEHSIOT reONOJUTHYEeCKU packiana Ha Hamed [Tnanere.

Opnnako, Bnactu P®, ucxons u3 CBOMX «OCOOBIX» MHTEPECOB, OTKA3BIBAIOTCS UMETh JEJIO C
aBTOPaMH M300pETEHUIN.

B cuity, ykazaHHbIX 00cTOSITENbCTB, VI300peTaTeny BbIHYKAEHBI HCKATh HOBBIE TyTH BHeIpe-
HUSI CBOMX SHepreTuyeckux reneparopon. Tak, Bunorpanos IO.E. Hageetcs Ha gyXoBeHCTBO (cTa-
Thsl «OOpalleHue K lyXoBeHCTBY» CTp. 34- 40), KOTOpOE IOTKHO 3aCTaBUTh [ OCBIIACTD 3aHATHCS €10
teruioBbIMU Hacocamu. A Illysaes I'.B. nymaer, uto Tonbko npuxoj K I'ocBjaacTi moauTu4ecKon
NaTPHOTHYECKOI APTHH, MOXKET OOECTIEUNTh YYaCTHE FrOCYAapCTBA B MATEPUATTU3AIINY JIA3EPHOTO
NIEKTPOreHepaTopa 1 CO3/IaHNH, Ha ero 0a3e, OCHOB JIa3epPHOM SHEPreTHKH (cTathst «OqHaKo, Ja3ep-
HOH HepreTuke ObiTh!» cTp. 31).

Benp umeHHO rocynapcTBo, B35IB MO/ 3aIUTY 3TH M300peTeHNsI U 3a00Ty O MX AaTbHEHIIei
cyapoe, criocoOHO oOecrieunTh cebe SHEPreTUIeCKyIo 0e30MacHOCTb.

Takum 00pa3zoM, ¢ ornpeneaeHHON TOYKU 3pEHHs CJIOKIIIACh UCKITIOUUTENIbHAS, 3HAMEHATE b-
Has U YHUKaJbHAsl CUTYyallusl B CyabOe ABYyX M300peTeHHid B 00JIACTH SHEPTETUKU, KOTOpAsk MOKET
M3MEHUTD HallpaBJIeHUE TeYEeHHU s ’KU3HU Halllero rocygapcrsa — P, a ckopee, 1 Bcero 4yeJioBeye-
cTBa [49].

(Omyomukosano: Illysaes I'.B., «I1yTtb k HOOCepe:...», Apocnasns, ABepc [Tmoc, 2013, 54).

2.8. TPUJIOKEHUA
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[Tpunoxenne 1

2.8.1. IPOEKT «I'PABUTOH»

Ienp mpoekrta <<FpaBI/ITOH>>2 — Ha OCHOBE MMPOBO33peHYecKoil Iiatgopmel Matepuaiu-
CTUYECKOW €CTeCTBEHHOHAYYHOM (pritocopckor KapThHbI Mupa ,,[lukinonnyeckas BeeneHnas» —
CO3JaTh HYKJIOHHYIO HEPreTHKy B BUJE JECATKOB MWUIMAPIOB LIMKJIOHUYECKUX SJIEKTPUUYECKUX
cranimii «I'paButon» (LIDC «I'») Ha peakTopax HyKJIOHOB U JiecsATKOB L[IC «I"™» Ha peakropax aro-
MOB M, TAKMM 00pa3oM, pa3 1 HaBCer/a pelmTh SHEPro-9KOIOrnuecKyio npoodiemy. Pacxonpl, koto-
pble CBSI3aHbI CO CTPOMUTENHCTBOM CTPYKTYPHOM 0a3bl HYKJIOHHOHW SHEPreTUKH, COCTABST €IMHOBpE-
MeHHble —80-100 MusMapaoB pyosielt; exeroassle, Ha e€ (PyHKIMOHUpoBaHue — 1-1,5 TpusuimoHa
pyoneii.

Hoxoawbl. Ot peanmmzanuu LIDC «I™» 1 0T 5KOHOMMY SHEPTHH, TPY- A0- U MaTEpPUAIOPECYPCOB,
HbIHE WAYLIMX Ha 3aTPaTHYIO YIJIEBOJOPOAHO-YPAHOBYIO SHEPIETUKY, €KErOIHO OyAeM UMETh IpH-
6bu1b B 500—800 TpriLIMOHOB pyOsei.

HayuyHo-TexHHYecKHe NPeANOChLIKA 1JIs1 HYKJIOHHON SHePreTHKH.

1. BoccraHoB/IeHa MaTepuaICTUYECKast €CTECTBEHHOHAy4Has (puiiocopckast KapTHa MUpa,
nonyyuBiuas HasBaHue «llukinonunveckas Bcenennas». Maen nocneaneit Ilpsmo ykasbBaloT Ha
HaJIMYMe HeMCUepraeMbIX 3a1acoB NOTEHIMAILHOW SHEPIUH U BEIIECTBA B TeJIaX HYKJIOHOB U aTOMOB.

2 Ony6nvkoBaHoO B rasete «HenosHaHHbIA Mup», Nel, 25 uionst 1993 r., c. 1-2

W nama 3agaya COCTOUT B TOM, YTOOBI HAUTH YCJIOBUS, TIPH KOTOPBIX BO3MOXEH KOHTPOJIHU-
pyeMBbI NepeBo]] MOTEHIMAIBHON SHEPTUU NOC/IEIHUX B KMHEeTHUYecKyl0. COBpeMeHHasl TEXHUKA U
HOBEHIIEe TEeXHOJIOTMH COOTBETCTBYIOT TPEOOBAHMSM HYKJIOHHOW SHEPTETUKH.

2. Cpenanbl /1Ba NPUHLUMIINAIBHBIX OTKPBITHSI, KOTOPbIE OTKPBUIM IMyThb 11 MaTepUaIn3alun
MIPOrPaMMHBIX LieJIell HyKJIOHHOW SHEPIreTUKU:

a) B 1968 rony B Ctan(popae (tutat Kanudopuus, CILIA) Ha yckopuTese 21eKTpOHOB Ua SHep-
ruio 21 ['3B — npu paspyieHun Tea HyKJIOHOB, OCBOOOXKAAJIach ,,CKPhITasl Macca» MaTepuu, KOTO-
pasi B HECKOJIBKO Pa3 MpeBbIIlIaa TPABUTALIMOHHBIN BEC HYKJIOHOB, TEX, YTO UCTOJIb30BAIUCH B IKC-
MIEpPUMEHTE;

6) yuénsiMu Uuctutyra obmeit ¢pusuku AH CCCP oOHapyxeHo, YTO TpH pasiyluBaHUM
JIa3epPHBIM JIYYOM TeJl HyKJIOHOB 00pa3yeTcsi MarHUTHOE T10JIe MHTEHCMBHOCTBIO OKOJIO IBYX MUJLTH-
oHoB ['aycc u Hanpsx€HHOCTBIO 10 100 MUILITMOHOB DpcTen.

TexHNKO-TeXHOJIOTHYeCKUEe 3a/Ja4uH.

1. YcraHOBUTD Npeesibl 3HAUEHUI 3JIEKTPOMarHUTHBIX MapaMeTpOB U pa3Mepbl TeMIIEpaTyp-
HBIX [IPOMEKYTKOB, B 3a30p€ KOTOPBIX BO3MOKHO KOHTPOJIMPYEMOE «pa3sMOpPaKUBaHUE» ITOTEHLU-
aJIbHOHM SHEPrUy aTOMOB U HYKJIOHOB B KUHETHUECKYIO.

2. N300pectu peakTopbl aTOMOB U HYKJIOHOB, Pa3JIMYHON MOIIHOCTH U HAa3HAYEHUs, C TEM,
YTOOBI MX UCIOJIB30BATh B KAUECTBE TEHEPATOPOB eKTpudeckoi sHeprur B LIDC «I'»

3. TloctpouTts U MepeoOOPyAOBATh YaCTh MOTOPHBIX 3aBOJOB MOJ MPOu3BoACTBO LIDC «I».

JKOHOMHYECKNE BONPOCHI.

Iennl. B 3aBucumocty ot MomHocT 1 HazHaueHus [[IC «» croumMocTh nocieqHux Oyaer
rakoa: 10%; 10%; 10%; 10" pyOueit.

KoamuectBo. 15-20 mipa. IIDC «I» HyXHBI TOJBKO JJIS1 TOTO, YTOOBI HACHITUTH TIEPBOHA-
YaJIbHbIE TOTPEOHOCTH SHEProphIHKA. A TIOTOM exeroaHsblii Beimyck 1 —1,5 mupa. LIDC «I'» Oyxaer
AOCTAaTOYEH 151 HOPMAJILHOTO (DYHKIIMOHMPOBAHUS HYKJIOHHOM SHEPreTHKH.
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IIpennaznavenne. [19C «I'» ma peakropax HYKJIOHOB SIBJISIIOTCS ABMKETEJIEM MHAUBUIY-
QJTBHBIX OOBEKTOB TPAHCIIOPTA, TIPOMBIIIJIEHHOCTH, SHEPIeTUKH, KHITUIITHO-KOMMYHAJIBHOTO M CeJlb-
ckoro xo3sicTB. LIDC «I'» Ha peakTopax aTOMOB C1ykaT He TOJIbKO caHUTapoM [ LiiaHeTsl, yHuuTOXKas
MoOOW XUMHUKO-PAIMALIMOHHBIA MYCOp, HO M TJIaBHBIM TMOCTABIIMKOM HYKJIOHHOTO TorumBa L[9C
«I"» Ha peakTopax HyKJIOHOB.

Oxkynaemoctb, a) [Ipu camMbIX 0JaronpusiTHbIX yCJIAOBHSAX, Kak (PMHAHCUPOBAHUS, TEX-
HUYECKOTO M TEXHOJIOTMUECKOTO, TaK M MHTEJUIEKTyaIbHOTO odecrieueHus raHoB [IpoekTa «I'paBu-
TOH», HEOOXOMIMO 3aTPATUTh BPEMS:

1-1,5 roga Ha OpraHu3alMOHHBIN ITaM:

1) cozmanvie MexIyHApOTHOTO AKIIMOHEPHOTO HAyYHO-TIPOM3BOACTBEHHOIO OOBEAMHEHUS
«I'paButon» (MAHIIO «I'»);

2) KOOpAMHALUS YCUIINI (PU3KKOB, KYPHAJIMCTOB, IPOMBILIUIEHHUKOB U MOJIUTUKOB IIPU Bejie-
HUM PEKJIAMHOW M Pa3bsCHUTEILHON KaMITAaHWI B Pa3IMUHBIX CJIOSX OOIIECTBa O MPEeUMYyIIecTBaxX
HYKJIOHHOW SHEPreTHMKU U O MaTepUaJIMCTUUECKON €CTECTBEHHOHAYYHOU (PUIOCO(CKON KapTHHBI
mupa «llyknonnyeckas BeeneHHas», KOTOpbIE CTyKaT IJIABHBIM YCJIIOBUEM J1J11 YCTOMUMBOIO Pa3BU-
TSI 3eMHOM [IUBUJIM3ALIMY U COXPAHEHUsI HOPMAJIbHOM KU3HeesaTenbHOCTU [1naneTsr;

3) yupexieHre HayqHO-ITpon3BoACTBeHHbIX cTpYKTyp MAHIIO «I'»: LlenTpa uccinenoBanuii
MaTepUH 1 OTBITHO-KOHCTPYKTOPCKHUX PA0OT HO SKOTOTUYecKU YrCThM TexHonmorusm (LM u OKP-
noYT), Ponpa konkypenuuu (PK) n KoopauHanmonHoro komureTa o Npou3BOACTBY U pean3a-
uuu nponykuuu u yeryr MAHIIO «I'» g makcumaiibHO 3(p(heKTUBHOTO UCIIOIb30BAaHM I HE TOJIBKO
MHTEJUIEKTYaJIbHO-TIPO(PeCCHOHANIBHOTO MOTEHIMANA OOIIECTBA, HO M BOBMOXXHOCTEH JIOCTUTHYTOTO
YPOBHSI TEXHUKO-TEXHOJIOTMUECKOT0 apceHasia MOC/IeJHETO:

4) npoBeJeHUE B Pa3BUTHIX CTPAaHAX MHUPA HALIMOHAJbHBIX KOHKYPCOB Ha MPEAMET OTKPBITHS
ONTUMAJIBHBIX (PU3UYECKUX YCIIOBHI, KOTOPBIE COMYTCTBYIOT KOHTPOJIMPYEMOMY BBICBOOOKICHUIO
BHYTPEHHEH SHEPrUU aTOMOB 1 HyKJIOHOB B MAJILIX 00BbEMAX PEaKTOPOB U 0TOOPA, Cper modeauTe-
Jiell KOHKYpCOB, KaHAUIATOB i JayibHew e, padotsl B [LIUM 1 OKPmodYT;

1—2 rona #Ha BeimonaeHre B IUMuOKPnoYT uccrnenoBanuii i paboT 1Mo JOBOIKE JIO MPO-
MBIIIIJIEHHBIX 00pa3iioB peakKTOPOB aTOMOB M HYKJIOHOB U MOCTAHOBKE TMOCJIEHUX B COOTBETCTBYIO-
e [DC «I'»;

0,5—1 ron Ha HayaJso BhIITyCKa MepBbIX MaccoBbIX cepuil LIDC «I™».

6) OxxugaeMblie 3aTpaThl COCTABST:

1) 15—20 mnpa. pyOsieit Ha co3qaHne KPUTUIECKOW MACChl MHTEIIEKTYaIbHO-MaTepUaIbHBIX
cpenctB B IMMuOKPnoYT. Hanpumep, kak Bapuant: 15—20 Opurag y4E€HbIX, UHKEHEPOB U
pabourx U3 pa3HbIX CTpaH; 15—20 KOMIUIEKTOB pa3HOIMHENHBIX U KOJIBIIEBBIX YCKOPUTEJIEH Ha SHEp-
THIo 37IeKTpoHOB 21 ['9B; KOMITIeKC 3/1aHViA, YHUKATBHBIX (DU3MUECKUX COOPYKEHUH 1 000pYyI0Ba-
Hus1. Be€ a1o Oyaer pemenuemM ogHo# U3 3aga4 nporpammsl [Ipoekta «I'paBuTon»;

2) 20 mipn. pyOneii Ha MpoBeieHNe HAIMOHAIBHBIX KOHKYPCOB. Llenb mocieqHux — cTumy-
JIMPOBAHUE B KaKJIOW HALIMM M CTPaHEe HAYyYHO-TIOMCKOBBIX PadOT MO CO3[aHUI0 PEaKTOPOB aTOMOB
1 HYKJIOHOB Jyis1 LIDC «I'»;

3) 0,5-1 munnmapn pyoneit B @K 1yist prHaHCOBOTO 0OecriedeHrsi COPEBHOBAHMS PA3TUIHBIX
(pU3MKO-TEXHUUECKUX IPOrpaMM PaCILEIUIEHUs] HYKJIOHOB U aTOMOB;

4) 0,5 mupa. py0. Ha HOBOE CTPOMTENILCTBO M Ha TIepeoOOpyJOBaHKE ISHCTBYIONIMX MOTOPHBIX
3aBof10B 1oj1 1pou3BoACTBO LIIC «I'»; B)

B) [Ipu6bLIN 0T (PYHKIIMOHUPOBAHUSI HYKJIOHHON SHEPreTHKH 32 KaXbIi roj1 OyIyT Ha
ypoBHe 500 — 800 TpuroHoB pyonen. [Jdaxe, k mpumepy, eciu Beimyck L[9C «I™» Ha peakropax
HYKJIOHOB €KErofiHo He OyJeT MpeBbIaTh OJHOTO MIJUTHAp/AA M IeHa 3a UJTyKy—1X105 pyouei,
wioc 10% nuBuzaeHaa, TO ¥ B 3TOM CIIy4ae YUCTBIN I0XO[] COCTaBUT 1x10"3 pyoueii. To ects, Karnu-
TaJIbHBIE Y TEKYIIME 3aTPAThl HA HYKJIOHHYIO SHEPIeTUKY OKYTIAIOTCS B KaXKIble HECKOJIBKO JHel. [1pu-
YEM, TIPSIMBIE BBHITO/IbI OT OBITHSI HYKJIOHHOW SHEPreTHKM HAMHOTO TIEPEK PHIBAIOTCS] KOCBEHHBIMH TEM,
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4yTO OYyAyT JMKBUIMPOBATHCS MOCIECTBHS OT BpenoaesteabHoctu o0bekToB ADC, BOC, TADC,
IC, IBC, I12C, C3C, TAC n XMMHUYECKUX aKKyMYJIITOPOB, KaK JOPOrOCTOSIIMX 3aTpaT Ha UX
cofepKaHue, Tak M OT MPEeKpallleHrst IPOU3BOJCTBA LIEJIBIX CEMEMCTB KaHIIEpPOTeHOB U 3arpsi3HUTE-
JIel MEeKTPOMArHUTHBIX, MBUIEBBIX U COJIEMUHEPAIBHBIX. [Ipr 5TOM XUMUYEcKasi IPOMBIIIIIIEHHOCTb
CTaHeT €AMHOJIMYHBIM TOJIb30BaTENIEM YIJIEBOIOPOTHO-YPAHOBOIO ChIphbsi. Maciitadbl moTpedaeHus
METAJIJIOB Pe3KO CHUBSITCS.

Oxkpyxaromas cpeaa.

B cBsi3M ¢ TeM, YTO KOHEUHBI BEIIECTBEHHbIA MPOMYKT HYKJIOHHON SHEPreTUKU SIBIISIETCS
OIHOPOIHBIM MaTepHaiOM — y PEaKTOPOB aTOMOB — HYKJIOHBI, 2 Y PEAKTOPOB HYKJIOHOB — 3JIeK-
TPOHBI, KOTOPHBIH y nepBbIX noieskuT 100% coopy, a y BTOPBIX — MOJHOH yTHIIN3AIMHU B K TPU-
YEeCKOM TOKE, TO HyKJIOHHAs SHEPreTHKa eCTh HanboJ1ee SKOJIOTMUECKH YMCTast U3 BCeX TeX, KOTOphIE
ce0e MOXET MO3BOJIUTh UMETh 3€MHAsI [TMBUTA3AIIHS.

Ho nist o6ecnieuenrsi 6€30MacHOCTH OKPYXKaIOIIEl Cpe/ibl PEaKTOPBl aTOMOB TPEOYIOT 0COOBIX
YCJIOBHI ISl CBOETO pa3MelleHHsl. DTO BI3BAHO TEM, UYTO B padOUeM pekruMe UX PeakTOPHOE Mpo-
CTPAHCTBO 3aIOJIHEHO aTOMaMH BCEH MEPUOTNIECKOM TaOIUIIbI XUMUYECKUX JIEMEHTOB U CITydaitHoe
paspylieHre KOPITyCOB MEPBhIX YPEeBaTO BEIOPOCOM B OKPYKAIOIIYIO Cpey BCErO CIIEKTpa paroak-
TUBHBIX N30TOMOB. [ToaToMy 1ieniecooOpaszno pasmernarh L[IC «I'» Ha peakTopax aTOMOB B paiiOHaX,
KOTOpBbIE y/IaJIeHbl HA 3HAYUTEIIbHBIE PACCTOSIHUS OT BOJOPA3/EIIOB M KPYITHBIX HACEIEHHBIX ITyHKTOB.

Coipbe 1 MaTepHaJbl.

Muummapaasie Tupaxu LIIC «I'» nmoTpedyloT COOTBETCTBYIONIUX OOBEMOB JOOBIYM CHIPbSI U
MIPOM3BOJICTBA MATEPHAJIOB. DTO OTHOCUTCS, B OCHOBHOM, K M3TOTOBJIEHUIO KOPITYCOB PEAKTOPOB aTo-
MOB ¥ HYKJIOHOB, BOIIJIOIIIEHHE KOTOPBIX MBICJIUTCS N3 KEPAMHUKO-METATMUECKUX KOMITO3UTOB. UTO
ke Kacaercst oCcTabHbIX KOMILIEKTYIOMMX [[IC «I»: OIOKOB yIrpaBiieHus, IEKTPOreHepaTOpoOB U
APYrod OCHACTKH, TO POCT JOOBIUM CHIPbsl U YBEJIMYEHHE MPOU3BOJCTBA MAaTEPUAJIOB ISl HUX HE
npeaBuanTcs. 0o yacTh Toro, 4to cevyac UAET Ha HYK/Abl TPAHCTIOPTA, SHEPTETUKHU, TIPOMBIIILICH-
HOCTH, KOMMYHQJIBHO-)KUJIAIITHOTO M CEJIbCKOTO XO3SIMCTB MOTEUET B HYKJIOHHYIO SHEpreTuky. [lpu
9TOM He OyjieT XJ10moT ¢ TorIMBoM jist LIDC «I'», Tak Kak roproYrM Jjisi peaKTOPOB aTOMOB SIBSITCSI
moOble, KpOMe OIHOHYKJIOHHOTO aTOMa BOZIOPOJIA, XUMHUYECKHE JIEMEHTHI, a IJ1s1 PEaKTOPOB HYKJIO-
HOB MCKJTIOUMTETbHO HYKJIOHBI, KOTOPBIE €CTh MOOOYHBII MPOLYKT KU3HEAEATETLHOCTHU MEPBBIX.

JIOKyMeHTbI, HOATBEP:K/IAI0IIHe NHTEJIEKTYaJIbHYI0 COOCTBEHHOCTD.

[ysaes I'. B. Matepuasiuctuueckasi ectecTBeHHOHayuHasi pu- jjocodckasi KapTuHa MUpa
«uknonnyeckas BcenenHas», k. «TexHuka- monoaéxm», Ne 2, 1990 . c. 15.

k. @punman, I'. Kenpamn u P. Teitnop, — otkpbiTre B 1968 rofy «CKpbITBIX Macc BELECTBA
B IUIOTSIX HYKJIOHOB, 32 4T0 MM B 1990 romy mpucymwim HoGeneBckyo npemuio no usuke: «3a
MCCIIeIOBaHMSI, KOTOPBIE MPUBENU K MPOPHIBY B TIOHUMAHUU CTPYKTYpBI MaTepun», k. «IIpupoma»,
Ne 1, 1991 1., c. 98.

KopoOkun B. B., CepoB P. B. u Ackapsin I'. A. — OTKpBITHE «CKPBITHIX SHEPrUil» B TeJax
aTOMOB U HYKJIOHOB, k. «TexHuka - mosnoaexu», Ne 12, 1991 r., cc. 6—7, cratbst A. MeJIbHUYEHKO
«JlazepHble MUKPO3BE3IBI 3AKUTAIOT> .

ABTOp 3cKku3a 6.02.93 r. [Ipoekra «I'paButon» lllyBaes I'eopruii Bacuibesuy.

[Tpunoxenue 2

2.8.2. HA IIOPOTIE 9PbI IIEPCOHAJIbHBIX...
AJEKTPOI'EHEPATOPOB

CIIIA crosT Ha OpoOre SHEPreTUYecKOl PeBOMIOINH, CBS3aHHON C HA4aJI0M MacCOBOIO IpH-
MEHEHH S IEPCOHAJIBHBIX IEKTPOr€HEPATOPOB.
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«Dpa TUraHTCKUX MEKTPOCTAaHIIMH, 0e3 COMHEHHMS, IPOXOAUT», - 3asIBIJI AUPEKTOP yIpaB-
JIEHUs! SHepreTuyeckor nomutuku MHcturyta snekTposHepruu daucona Yak Jlunaepman. Ilo ero
YTBEPXK/IEHUIO, HA CMEHY UM MyT KOMIIAKTHBIE YCTAHOBKH Pa3MEpPOM CO CTUPAJIbHYIO MaIIUHY, KOTO-
pble CIIOCOOHBI 0OECTIEUNTh EKTPOIHEPIUet OCOOHSK, 3arOPOJHBINA 10M, HEOOJIBIIYI0 KOMITAHUIO
WA MaJIoe MpepusTUe. DTU F'eHepaTopsl B BhICLIEN CTENeHU 3 (PEKTUBHDI, YPE3BbIUAITHO HAAEKHBI
Y 9KOJIOTUYECKU YUCTHL. VIX BHEpeHue B MOBCEAHEBHYIO KU3Hb, CUMTAIOT SKCIEPTHI, MOKHO CpaB-
HUTH TI0 BO3JEUCTBUIO HAa OOIIECTBO C HAYAJIOM KCIUTyaTalliy MEPCOHATBHBIX KOMITBIOTEPOB HJIH
COTOBBIX TeJIE(POHOB.

Mo cnoBam Y. Jluaagepmana, 6onee 100 kommaHuii KOMMYHaITBHBIX ycayr letpoiita, Yukaro,
Hannaca, [leHBepa, a Takxke Oosiee MelIKux roponos B mratax ®nopuna, Heio-Ixepcu, Kamudoprus
1 Ai11ax0 yKe TOTOBSITCS IEPEKJIIOUMTHCS HA YCTAHOBKY UM 9KCIUTyaTallMI0 KOMIIAKTHBIX JIEKTPOreHe-
paTopoB, BUAS B 3TOM Oyaylliee IeKTposHepreTHKU. Ha mcnonp30BaHe HOBBIX UCTOYHUKOB SHEp-
TUU TIEPEXOAST 3aKyCOUHbIe «MaKI0HAIBIC», OTIeNeHUsI OAHKOB, PON3BOACTBEHHbIE KOMITAHHH.

OpHaKo TOAJIMHHBIN MEPEBOPOT B EKTPOSHEPreTUKe oOemaeT MosBJIeHUe MepCOHAIBHBIX
3JIEKTPOTeHEPATOPOB B KUJIbIX AOMAaX. Yke B aBrycTe 3Toro rojga komnanus «Ilnar naysp» u3 ropoaa
Jlama (mtat Helo-Mopk) HaunHaeT uX MpoGHYI0 YCTAHOBKY. A B IIMPOKYIO POSHUUHYIO IPOIAKY, IO
pacyéram KOMIIaHUM, OHU MOCTYIIAAT yepe3 nosiropa roga. «Iliar naysp» riaHupyer, 4To Ipu LieHe B
4 TpIC. ONJIAPOB NEPBOHAYAJIBHBIN CITPOC MPEBBICUT 25 MJIH. TEHEPATOPOB.

I'azera «HmycTpus» («MHxeHepHas raseta») Helo-Mopk A. Bepeskkos Ne 19-20(1014-1015),
uionb 1999 rog

[Tpunoxenue 3

2.8.3. IABEPHBIN SJIEKTPOTEHEPATOP —
HOBOE CJIOBO B 9HEPTETHUKE

HHTepBHIO € H300peTaTeieM JJa3epHOro djekTpore- Hepatopa IlllyBaeBbim I'eopruem
BacuaneBnuem

I'eopruii BacunbeBuy, Bbl siBjisieTech MepBbIM, KTO TMPEIIOKUI UCMOIb30BaTh Ha MPAKTUKE
OTKPBITHE JIA3EPHOT0 JeKTporeHepartopa. Pacckaxure, moxainyiicra, Kakue mpoOaeMbl OH TOMOXET
PEIIUTh POCCUIICKOMY OOIIIECTBY.

JlaHHOE M300peTeHre MOMOXKET PEIIUTh SHEPreTUIecKue MpolieMbl 3eMIISIH KapAUHATIbHBIM
oOpa3zoM. Mbl MOXeM pa3pyIIUTh OO0 XMMUYECKUI JIEMEHT, C TOMOIIBIO JIa3epHBbIX Jy4eH, U
MIOJTyYHTh SHepruto. He Hy:kHO OyaeT nepeaaBarh JeKTPOIHEPTUIO Ha OOJIBIIE PACCTOSHUS, OTTAAET
MoTpeOHOCTh B TpaHChOpMaTopax (MOHMKAIIUX ¥ TMOBHIMIALIINAX HANIPSKEHUE), He HYKHBI Oy/IyT
JABUTATEIM BHYTPEHHETO cropanusi. Mbl yOequiInich, YTO MPU Pa3pyIIeHUH TeJl aTOMOB U HYKJIOHOB,
Cc(POKYCHPOBAHHBIMU JIA3EPHBIMU JIy4aMH, CO3/IaETCSI MOIIHOE MAarHUTHOE ToJjie, KOTOPOe CO3MaET
MOIIHYIO JIEKTPOABHIKYILYIO CHUITY B IPOBOJHUKAX, OKPY:KAIOIIMX UCTOYHUK. Hail ucTouHuK, KOTO-
PbIi CO30aET MOIIIHOE MarHUTHOE TOoNIe, He TpeOyeT YIeBOAOPOAHOTO WK SIIEPHOTO TOIUIMBA, MY
He HyxHa Heprusi ConHIa, BeTpa U BOAbL. DTOT UCTOYHUK MOXKET padoTarh B JOOBIX KJIMMAaTHUe-
CKMX YCJIOBUSIX, OH Oy/IeT M3rOTaBIMBATHCS B BUJIE ABTOHOMHOTO MPHOOPa OBITOBOTO UJIA TIPOMBIIII-
JIEHHOTO Ha3HAYEHU S

BpI 9KCnIeprMEHTaIbHO TOYYMIIA TO, YTO /IO CHX TOp HE YAaBaloCh ThICSYaM M300peTaTe-
neii. Ho, 3TOT HEBEpOSTHBIA ycrieX MOXeT co3JaTh Oonbliie mpobnembl. Hampumep, Kyaa Tenepb
AeBaTh TPAJUIIMOHHYIO SHepreTHKy? HacKombKo peasbHO BHITECHEHHE OOBIYHBIX UCTOYHMKOB SHEp-
MY BalllMMU «BEYHBIMU JIBUTATEIISIMU» ?

Bcnomuure: [Imutpuii MeHnzeneeB coBeToBajl IOTOMKAaM HE TOMWTD MeUb aCCUTHAIMSIMU, TO
€CTb, HE CKUraTh HE(PTh U ra3. Mbl XOTUM HE BBITECHUTb YITIEBOJOPOIHOE CHIPLE, @ 3AMECTUTD €T0, TO
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€CTh, COXPAHUTb [IIsI XMMUUECKOU MPOMBIIIIIEHHOCTH U pellieHus1, Oosiee BaKHbIX, 3a/1a4 B OyIyIeMm,
MIPEKPATUB BapBapCKOE 3arpsi3HEHUE OKPYKAIOILEH Cpempl.

KaxoB xe Mexanusm pabotsl Bariero nzooperenmsi?

JlazepHblii 31eKTpOreHepaTop — 3TO Ha/IEKHBINA, MOIIIHBIN, KOMITAKTHBIA, SKOHOMUYHBIN U KO-
JIOTMYECKH YHUCTBI UCTOYHUK FHepruu. OH padoTaeT 3a CYET SHEPrUr MEKTPOMATHUTHBIX TMOJEH,
00pa3yIOIIMXCS MPH pa3pyIIeHUH TeJl aTOMOB U HYKJIOHOB, B 00JIACTSAX TOYEK (POKYCOB JIMH3 Jlazep-
HOT'O M3JTy4eHHsI, KOTOpbIe (TI0J1s1), 3aTeM, TOKOChEMHBIM KOMILIEKCOM 3JIEKTPOIIOB 30JI0TOM (cepeo-
pSHOM, MEAHOM, AIOMUHMEBON WJIM HHUKEJeBOW) ceTyaTol KOHCTpykuuu, ¢ nmoutu 100% KII,
COOMpaeT U HeMEIUIEHHO MepeiaéT MEKTPUUECKUI TOK BHEITHUM M BHYTPEHHMM MOTPEOUTENISIM.
MOIIIHOCTH JIa3epHBIX IEKTPOreHEpPaTOPOB HUYEM HE OrpaHMYEHbl, U MOTYT ObITh, KaK MeHbIIe 3
kBT, Tak u 6ombme 1000 xBr.

JlazepHbIil 7eKTporeHepaTop AEHUCTBYET: B JEKYPHOM PEXMME BECh CPOK CBOEH CITyXOBI: C
MOMEHTA OKOHYaHW I MOHTaka Ha 3aBOJIE U3TOTOBUTEIE; B IEPUOJ IKCIUTyaTallu — B HOMUHAJIBHOM
(paboyeM) pexume, B Te MEPUOJBI, B KOTOPbIE MOJKIIOUAETCS BHEIIHSISI HArpys3ka; 4, BIUIOTh, 10
WCTEUYCHUsI CPOKa CITYKObl B KAUECTBE UCTOYHMKA IEKTPOIHEPTUM.

Hackomnbko Tpynmo€MKUM SIBJISIETCS IPOLIECC U3TOTOBJICHU ST TPOMBIIIIEHHOTO 00pasia?

[TpompbiieHHBIH 00pasel] JIa3epHOro JIEKTPOreHepaTopa MOXET ObIThb M3rOTOBJIEH JI0CTa-
TOYHO OBICTPO U TpeOyeT MUHUMYM 3aTpaT. Tak Kak, AJis STOr0 UMEIOTCSl BCE OCHOBHBIE IEMEHTHI
€ro KOHCTPYKUMHU. A UMEHHO:

JlazepHble cUCTEMBI, apaMeTPbl KOTOPBIX MO3BOJISIIOT, B 00JIACTSAX TOUEK (POKYCOB JIMH3 Jla3ep-
HOT'O M3JTyYeHHUs], «pa3MOPAKUBATh» KaK Tejla aTOMOB, TaK ¥ IUIOTH HYKJIOHOB.

N300peTens! ycTpocTBa Ajisl (POKYCHUPOBKH JIa3€PHOTO M3JTyde- HU, a TaK ke YCTPOUCTBA BO3-
AENCTBHS HA OOBEKT, C(hOKYCHPOBAHHBIM JIA3EPHBIM JTy4OM (MaHHITYJISITOPBI).

[TpouzBoasATCS 21€KTPOAB CETYATON KOHCTPYKIIMH.

CymiecTByIOT IpOrpaMMBbl YIIPaBJIEHHU I, 3AI0KEHHbIE B MUKPOIPOLIECCOPHI.

[MpenmonaraeMelii TEXHUKO-9KOHOMUYECKU 3(PeKT i 0OIIecTBa, P MacCOBOM IMPOU3-
BOJICTBE JIA3€PHBIX JIEKTPOr€HepaTopoB, OKYIAET BJIOKEHHBIE CPEACTBA B HECKOJIBKO 1HeH. Ceefe-
HUS1 O TOCYJApCTBEHHOM PErucTpalvy JIA3EPHOTO JIEKTPOreHepaTopa.

2.12.2004 r. mogaHa 3as1BKa Ha n3oopetenue B «PeepaibHblii MHCTUTYT MPOMBIIIIIIEHHOH cO0-
crBeHHOCTU» Ne2004135299/06(038404). Ceiiuac OHa MPOXOAUT IKCIEPTU3Y IO CYIIECTBY.

Kaxkoii acpdekT mi1s obrecTBa 0KumaeTCs, TPU MacCOBOM TIPOM3BOJICTBE JIA3EPHOTO IEKTPO-
reHeparopa?

Dpa TMraHTCKUX JEKTPOCTAHIIMK, 6e3 COMHEHH s, TpoxoauT. Ha cMeHy UM MIyT KOMITaKTHBIE
YCTAaHOBKH, pa3MepOM CO CTUPAJIbHYIO MAIlIMHY, KOTOPBIE CIIOCOOHBI 00ECTIEUNTh EKTPOIHEPrUeit
OCOOHSIK, 3arOPOJHBIN JIOM, HEOOJIBIIYI0 KOMITAHHUIO WA Majloe MpeNpusTie. DTU reHepaTophl B
BBICILIEH cTerneHu 3(P(EKTUBHBI, YPE3BbIYAHO HAAEKHBI U SKOJIOTMUECKU YMCTHI. VIX BHenpeHue, B
MOBCEJHEBHYIO KU3Hb, CYMTAIOT SKCIIEPTHI, MOKHO CPAaBHUTD, 1O BO3AEHCTBHIO Ha OOIIECTBO, C HAvYa-
JIOM SKCTITyaTalliy TIePCOHAIBHBIX KOMITBIOTEPOB MJIA COTOBBIX TeJIe(pOHOB.

(Omy6nmukoBaHo B xkypHasie «JlenoBbie Bectu fIpociasms», Ne6, 2006 r., c. 23).

[Tpunoxenue 4
«Besixuti Hayunolii hakm, écsikoe HayuHoe HaOAOOeHUe, 20e Obl U Kem Obl OHU HU OblaU cOe-
NaHbl, LOCMYNAIOM 8 eOUHbIL HAYUHbIL Annapam, 8 HéM KAAcCUBUUUPYIOMC U NPUBOOSIMCSL K €OUHOT

HOpMe, Cpasy CIMAaHOBMCcs OOUWUM OOCMOSHUEM 051 KPUMUKU, PASMBIUACHUI U HAYYHOU pabombl”.

Bepuaockuii B.U., “Pazmviunenus Hamypaaucma. Kuuea 2, “Hayunas moblcab Kak naanemuoe
senenue’, M., “Hayxa’, 1977 2., c. 62.
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2.8.4. HOBBIE TEXHOJIOTI'MH: JIABEPHBIN
AJIEKTPOI'EHEPATOP — HA3A/I K ITPOI'PECCY?

B psine pervioHanbHBIX M3IAHUH TOSIBIIMCH 3aMETKU 00 YHUKAIBHOM pa3paboTKe OTCTABHOTO
BOEHHOTO0, a HhIHE — IpernoaaBatesis S pociaaBcKoro xene3HonopoxHoro texuukyma I'eoprus Llysa-
eBa. OH co3[1aJ1 JIa3epHbIil IEKTPOreHepaTop, MPUMEHEHHUE KOTOPOro, Mo CJIOBaM CaMoro aBTopa,
CIIOCOOHO TIOJTHOCTBIO 3aMEHUTD YIJIEBOIOPOIHbIE UCTOYHUKU SHEPTUM — JBUTATENIM BHYTPEHHETO
CrOpaHHsi, a CO BpeMeHeM, BOZMOXHO, — U TPAJUIIMOHHbIE JIEKTPOCTAHIIHH.

OT anXuMUH — K PaliiOHAJIN3aTOPCTBY.

[MpuHIMN paboThl MEKTPOreHepaTopa — MCHOJIb30BaHNE SHEPIUU HYKJIOHOB, TOOBIBAEMOIA
MIpY TTOMOIITA BO3JEHUCTBUS HA 3TH YaCTUIIBI Jlazepa. « Tpuamarh, ¢ JIMIIHUM, JIET TOMYy Ha3ala», —
TOBOPUT M300peTaresib, — yuénsle (B 1963 r. amepukaniisl, a B 1980-x rogax — corpynHuku MHcTH-
tyTa oomiet ¢pusnku AH CCCP) ycTaHOBUIM, YTO MPH Pa3pylIeHUH MUKPOYACTHUI], C(OOKYCHPOBaH-
HBIMH JIA3ePHBIMU JIy4aMu, 00pa3yeTcss MAarHUTHOE TI0JIe ¢ MOIITHOW MHTEHCMBHOCTHIO U HATIPSIKEH-
HOCTBIO. DTO KaK/IbIi HYKJIOH Ja&T CTOJIBKO Hepruu. Eciii co3aath ycTpoicTBO, CHOCOOHOE N3BIMATh
€€, TO MOJIYYUTCS IKOJIOTUYECKU YMCTBIN UCTOUHUK SHEPTUM».

O BO3MOXHOCTH co3/1anust Takoro ycrpoiictsa ['. [llyBaeB 3asBui emi€ B 1994 rony (5 arnpers)
— Ha 3Hepro-3koyiornyeckor kongepeHu B Huxnem Hosropone. Yuénsle 10K1a0M 3auHTEpe-
COBAJINCh, HO COWIM MU aBTopa 3a (paHTaszuu. Ero myOiamMkaimm, mo ecTeCTBeHHOHAYYHON KapTUHe
mupa «Llukionnyeckas BeenenHas», 1 BOBCe BOCIPUHUMAJINCh, KaK TPAKTAT CPETHEBEKOBOTO aJIXH-
MUKA WM IpedecKkoro Hatypguiiocoda (0cOOEHHO, €ClM YUYecThb, UTO aBTOP 3aTParuBaeT TaM TaKue
«CKOJIb3KHE, JJIs1 HAyYHOTO MUPA, IOHATHSI, KaK «IyIa»). OHAKO, KaK aJIXUMUYECKHUE OIbITHI IIPH-
BEJIU K [IEJIOMY psily XUMUYECKUX OTKPBITHH, Tak U, KapTuHa Mupa LllyBaeBa, coznana npeamnochuiku
K CO3JaHUIO BIIOJIHE NIPAKTUYECKUX perieHuil. Ceiuac psij] ero MpoeKTOB pealn3yeTcs He TOJIbKO B
Poccuu, Ho 1 Ha 3anazne. Maen nzobperaresis, Mo CO3AaHMIO JIA3EPHOTO AEKTPOreHepaTopa, Hauasu
BoIuomars B Bonrorpane. 3a nsath jiet paOoThl B MHCTUTYTE, 3aHUMAIOIIEMCsI TpoOJieMaMK aTOMHOM
SHEPreTHKH, MOSBUIIMCH 00pasiibl Oyayliero arperara, MOmHocToio ot 3 1o 10 kBt. M3 marepuanos
POCCHIICKHX 5KypHAJIOB, O HOBOM I'eHepaTope, y3HaJIM aMEePUKAaHIIbl, 8 OMH KaHAJICKU MUJUTHAPAEP,
KaK yBepsIloT MH(OPMALIMOHHbIE NICTOYHUKH, BJIOKIJI B Pa3BUTHE STOTO HAYYHOTO HaripasieHusi 160
MUJUTMOHOB J0JLIapOB.

Ha cMeHy «<MOOHIbHUKAM».

Jl7st Toro, 9ToOBI TIpoIile OBLIO MOHATH MPUHIIUAI PA0OTHI JTa3epHOTO IeKTporeHeparopa, mpej-
JlaraeM O3HAaKOMUTBCSI C (pparMeHTaMU MHTEPBBIO, B3ATHIM, y CBOETO 3eMJISIKA, KOPPECTIOHIEHTOM
«JlenoBbIX BecTen SpocnaBisi».

— I'ne, Ha mpakTHKe, MOXKET OBITH MPUMEHEH JIa3ePHBIN IeKTporeHepaTop?

— MBobpeTtenue CriocOOHO PEIUTh SHEPreTHIeCKue MpooIeMbl KapAUMHAIBHBIM 00pa3oM. Mbl
MOXEM pa3pyLIUTh JIOOON XUMHUECKHUIA JIEMEHT C IOMOIIIBIO JIA3E€PHBIX JTyUel U MOTyYUTh SHEPIHIO.
He HyxHO OyzneT mepeiaBarh 71€KTPOIHEPIUI0 Ha OONBIINE PACCTOSHUS, OTHAAET MOTPEOHOCTH B
TpaHcdopMaTopax (MOHMKAIOIIKX Y TIOBBIIAIONIMX HATIPSDKEHNUE ), He HYKHBI OyIyT JBUTaTe A BHYT-
penHero cropanus. [Ipu paspyiieHnd TeJa aTOMOB U HYKJIOHOB, C()OKYCHPOBAHHBIMH JIa3€PHBIMU
Jy4aMH, CO3JaETCs1 MOLTHOE MarHUTHOE I0JIe, KOTOPOE CO3AAET MOIIHYIO IEKTPOABHKYIILYIO CHITY
B MIPOBOIHMKAX, OKPYXKAIOIMIMX MCTOYHMK. Harll MCTOYHMK, KOTOPBI CO3AET MOIIIHOE MarHUTHOE
1osie, He TpeOyeT yIiIeBOJOPOAHOTO UM SIEPHOTO TOILIMBA, eMy He HykHa sHeprusi ConHIa, BeTpa
¥ BOJIBI. DTOT UCTOYHUK OyeT padoTaTh B JIIOOBIX KIMMATHUECKHUX YCIOBUSIX, OH MOKET U3TOTaBIIH-
BaThCS B BUJIE aBTOHOMHOTO IIpruOopa OBITOBOTO WJIM MPOMBIIIUICHHOTO HA3HAYEHHMSI.

KakoB MexaHu3M pa6oTbl u3ooperenus?

JlazepHblii 31eKTpOreHepaTop — 3TO HA/IEKHBINA, MOIIHBIN, KOMITAKTHBIA, SKOHOMUYHBIN U KO-
JIOTMYECKH YHUCTHI MCTOYHUK FHepruu. OH padoTaeT 3a CYET SHEPrUr MEKTPOMATHUTHBIX TOJIEH,
00pa3yIOIIMXCS MPH pa3pyIIeHUH TeJl aTOMOB U HYKJIOHOB, B 00JIACTSAX TOYEK (POKYCOB JIMH3 Jlazep-
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HOT'O M3JTy4eHUs. DT MO, 3aTeM, YTUIN3UPYIOTCS] TOKOCHEMHBIM KOMILIEKCOM JIEKTPOJOB 30J10-
TOW (WK cepeOpsTHOM, MEHOU, AJTIOMUHUEBOM, HUKEJICBOM ) CeTYaTol KOHCTPYKIIUM ¢, ioutd, 100%
KII. DnekTpudeckuii TOK HeMe/IJIeHHO MepeaéTcs BHEIITHUM U BHYTPEHHUM ToTpedutesissm. Moril-
HOCTH JIa3epHBIX JIEKTPOreHEepaTOpOB HUYEM HE OrpaHUYEHbl M, MOTYT ObITh, KaKk MeHblIe 3 KBT,
tak u Oonbire 1000 kBr.

JlazepHblil aieKTporeHepaTop AEHCTBYET: B IE)KYPHOM PEKUME BECh CPOK CBOEH CITyKObI — C
MOMEHTa OKOHYaHUsI MOHTaka Ha 3aBOJIE-U3TOTOBUTEJIE; B IEPHOL] IKCILITyaTalliu, IPX HOMUHAIBHOM
(paboyeM) pexxume, B T IEPUOAbI, B KOTOPBIE TMTOAKIIOUAETCS] BHEIHSSL HArpy3Ka, — |, BIUIOTh, 10
MCTEUYCHHsI CPOKa CITYKObl B KAUECTBE UCTOYHMKA IEKTPOIHEPTUM.

Hackoabko Tpya0€éMoOK npoijecc H3roToBJeHNs NPOMBIILIEHHOT0 oOpa3na?

[TpompbiieHHBIH 00pasel] JIa3epHOro JIEKTPOreHepaTopa MOXET ObIThb W3rOTOBJIEH JI0CTa-
TOYHO OBICTPO U TpedyeT MUHUMYMa 3aTpaT. OCHOBHBIE JIEMEHTH KOHCTPYKLIMH CIIEIYIOIINE:

Jla3epHBIE CHCTEMBI, TTAPaMETPhbl KOTOPBIX MO3BOJISIIOT, B 00JIACTSIX TOUYEK (DOKYCOB JIMH3 Jla3ep-
HOTO M3JTyYeHHsI, «Pa3MOPaXKHUBaTh» KaK TeJla aTOMOB, TaK U TUIOTH HYKJIOHOB;

YCTPOWCTBA J1s1 (DOKYCUPOBKH JIa3€pHOTO M3Ty4YEHUSs, a TaKKe, YCTPOICTBA BO3JEUCTBUS HA
00BEKT, C(POKYCHPOBAHHBIM JIA3EPHBIM JIY4OM (MAHUITYJISTOPHI);

JIEKTPOJBI CETUYATON KOHCTPYKLMH;

CHCTEMBI IIPOrPAMMHOI'0O YIIPABJIEHUS, 3aJ10KEHHBIE B MUK POIPOLIECCOPHI.

[Tpu MaccoBOM MpPOU3BOACTBE JIA3EPHBIX JIEKTPOI€HEPATOPOB, BIOKEHHbBIE CPEJCTBA, OKYIIa-
I0TCSI 32 HECKOJIbKO Hel. Ha nzo0peTenre nonana 3asBka B PeepaabHblii MHCTUTYT MPOMBIIILICH-
HoW coOctBeHHOCTH. Celiyac OHA MPOXOIUT IKCIIEPTU3Y.

KakoB 0yaer s3xoHoMu4eckuii 3¢pdexr?

Dpa TMraHTCKUX JEKTPOCTAHLIMH, 6e3 COMHEHH s, TpoxoauT. Ha cMeHy UM MIyT KOMITaKTHBIE
YCTAaHOBKH, pa3MepOM CO CTUPAJIbHYIO MAIlIMHY, KOTOPBIE CIIOCOOHBI 00ECTIEUNTh EKTPOIHEPrUeit
OCOOHSIK, 3arOPOJHBIN JIOM, HEOOJIBIIYI0 KOMITAHHUIO WA Majloe MpenpusTie. DTU reHepaTophl B
BBICILIEH cTerneHU 3(P(EKTUBHBI, YPE3BbIYAHO HAJAEKHBI U SKOJIOTMUECKU YHUCTHI. VIX BHenpeHue, B
MOBCEJHEBHYIO ’KM3Hb, MOKHO CPABHUTB, 110 BO3JEHCTBUIO Ha OOIIECTBO, C HAYAJIOM KCIUTyaTalluu
MEPCOHAJILHBIX KOMITBIOTEPOB WJIM COTOBBIX TEJIE(OHOB.

Kak coo0patb 3Hepruo?

B coobmienusix, oTnpaBieHHbIX Ha apec MpaBuTenbcTBa PP u HaydHO-HMCCe OBaTeTbCKUX
MHCTUTYTOB, aBTOP OIUCHIBACT MPUHLIUI padOThl U300peTeHus TaK: «...[Jyis yTuim3anmu na3epHoro
WCTOYHHUKA SHEPTUM ObLIT

M300pETEH J1a3epHBbIi aMeKTporenepatop. OH U3rOTOBJISAETCS C MOMOIIBI0 HAHOTEXHOIOTHIA».
Pexomengyemasi 06acTh IpUMEHEHHsI JIA3EPHOTO IEKTPOreHepaTopa — BCE OTPACIN SKOHOMHKH
Y BOCHHOUN TEXHUKHU.

JlazepHblil aneKTporeHepaTop COCTOUT U3 ABYX Jla3epHbIX cucteM. [lepBasi, mocpecTBOM Mexa-
HU3Ma MaHUIYJISATOPHON CUCTEMBI, IOIUTYYHO, PABHOMEPHO U OJHOBPEMEHHO, C UMITYJILCOM Jla3ep-

HOTO M3Jy4Y€HHs, THTEHCUBHOCTBIO OoJiee 10° MB1/cM?, noaét B 00IacT Touek (pokycoB uH3
JIa3epHOT0 M3Jy4YeHHs, Tejla aTOMOB JIIOObIX XMMUYECKUX JIEMEHTOB U «pPa3MOpPAKUBAET», TUIOTH
MOCJIEJHUX, Ha BUXPU HYKJIOHOB.

Bropas, nonyyas HyKJIOHBI OT NIEPBOM, OCPEICTBOM MEXaHU3Ma MAaHUIYJIATOPHON CUCTEMBI
TMOIITYYHO, PABHOMEPHO Y OJHOBPEMEHHO, C UMITY/IbCAMHU JIA3EPHOTO U3Ty4YeHUs], UHTEHCUBHOCTBIO

6onee 10° MB1/cM?, momaér HYKJIOHBI B 00J1aCTH TOUEK (POKYCOB JIH3 JIA3EPHOTO U3JTyYEHHS U «pa3-
MOPaKMBAET», 3TU TUIOTH HYKJIOHOB, HA BUXPH JIEKTPOHOB M TIO3UTPOHOB.

B MraoBeHue NosiBieHHUs] BUXpel HYKJIOHOB M 3JIEKTPOHOB C MO3UTPOHAMHU, JIEKTPOIBI CET-
YaToOl KOHCTPYKIIMM TOKOCHEMHOTO KOMILIEKCA, KOTOpbIe pa3MelleHbl KaKk BOKPYT oOnacTell Touek
(hOKYCOB JIMH3 JIa3epHOTo M3y4YeHHUs1 0OOUX JIA3EPHBIX CHCTEM, TaK U B KOHCTPYKTUBHBIX SJIEMEH-
Tax Kopmyca, ¢ moutu 100% KII/I, codrpaior 00pa3oBaBIIMECs] BUXPH MEKTPOMATHUTHBIX TOJIEH U
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HEMe/IJIEHHO MePe/IaloT UX SHEPIUI0 — SHEPreTUUeCKU TOK — BHEITHUM U BHYTPEHHUM NOTpeOu-
TEJISIM.

B 3K0710r0-9KOHOMUYECKHUX TEJISX MPOorpaMma MepBoi J1a3epHON CHCTEMBI, y OOJIbINeH YacTH
JIa3epHBIX NEKTPOreHePaTOpPOB, MOKET ObITh HACTPOEHA HA «Pa3MOPAKUBAHUE» TEJT aTOMOB aTMO-
cepHoro azora.

HanorexHonornyeckne 1 HAHOTEXHUYECKHE MPOLIECCHl M JEVCTBUS, B J1a3€PHOM JIEKTPOreHe-
parope, odecrieunBaeT cucremMa paboumnx rnmporpamm B O1oke ynpasnenust. [lox e€ koHTponem (yHK-
LMOHUPYIOT: JIa3€pHbIE M MAHUITYJISITOPHBIE CUCTEMBI, IEKTPOJbl TOKOCKEMHOTO KOMIUIEKCA, caM
NIEKTPOTEHEPATOP U HArPy3KU MOTpeduTesel (BHyTPEHHUX U BHEIITHHX ).

Jliob6ast Hay4IHO-TIPOM3BOJCTBEHHAS] OpPraHM3allvsl, UMEIoIasi, COOTBETCTBYIONIVA, HAYYHBIN
MOTEHIMAJI, HAHOTEXHOJIOTUYECKUH YPOBEHb M JJOCTATOUHBIE (DUHAHCOBBIE PECYPCHI, CIIOCOOHA: MTPO-
Bectu HUOKP, co3nars 1a3epHbIil 37IEKTpOreHepaTop U HayaTh €ro MacCOBOE MPOU3BOJICTBO.

[TpompbiieHHBIH 00pasel] JIa3epHOro JIEKTPOreHepaTopa MOXET ObITh M3rOTOBJIEH JI0CTa-
TOYHO ObIcTpo — 3a 1,5 - 2 rona.

[Tpenmnonaraemasi CTOMMOCTD JIa3€pHBIX eKTporeHepatopoB — oT 100 Teicsu g0 1,5 muu-
OHa pyOJIei.

Hyxk/oHHas 3HepreTuka.

Jl1s pemieHus 3agad MaclTabHOrO OCBOECHUSI SHEPIUH, MOTYYaeMOU C TIOMOIIBIO JIa3ePHBIX
3JIeKTporeHeparopos, I'. IllyBaes npearaeT KOHUENIMIO CO3AaHUS «HYKJIOHHON SHEPreTUKI».

B ommume ot siepHON SHEPreTUKU, — 3asBIISIET aBTOP, — KOTOpasi IPEBPAILAET B IEKTPU-
YECKYIO, JIMIIb JOJIM MPOLIEHTa MEXaHNUECKOW SHEPTUM [IeJIEHUs s1Iep aTOMOB TPAHCYpPaHOBBIX 3JIe-
MEHTOB, HYKJIOHHA$1 9HEPreTUKa CMOKET YTUIM3UPOBATh, B AEKTpUUIeCKUid TOK, nmoutu 100% suep-
TUU aTOMOB JIIOOBIX XUMHYECKUX JIEMEHTOB HYKJIOHOB M JIEKTPOHOB C TIO3UTPOHAMHU. DTO CTAJIO
BO3MOKHBIM, 110CJIE OTKPBITUS 3 deKTa pa3pylIeHus AAep aTOMOB U HYKJIOHOB Ha UX COCTABJISIIO-
11e: HYKJIOHBI U JIEKTPOHBI C MO3UTPOHAMM.

Hocturime, 0co00i OCTPOTHI, SHEPTO- M IKOJIOTMUYECKUE KPU3UCHl BO MHOTHX CTpaHaxX MUpa,
— nuret I IlyBaeB, — a Takke, akTMBHOE BHEpEHHE TEXHOIOT U, HAPYIIAIOIIUX KOJOT MUECKHUit
6amanc 6rocdepsl 3emin, TpeOyIT OT HAC KOPEHHOUM CMEHBI UJICOJIOTUH U CTPATETUH B SHEPreTUKe,
MOMCKA BO3MOKHOCTEH: /1711 LIeJICHATPaBJICHHOTO IPeoOpa30BaHMsI SHEPreTUUECKOW CUCTEMBI, BHEI-
PEHUST HOBBIX NMPOMBIIUIEHHBIX 9KOJIOTMYECKH YMCTBIX TEXHOJIOTUH MO J0OBIYE ChHIPhsi M TIPOU3BO/-
CTBY TOTOBBIX M3z1enuil. [11010TBOpHOE pelienne, OHON U3 KITI0YEBBIX POOJIeM COBPEMEHHOTO MUPa
— HEPreTUYeCcKOor — TOBJIEUET 32 cOOOM OTHOBPEMEHHOE pa3pellleHre APYTUX: SKOJOTHYECKHX,
SKOHOMHYECKHX, COIMATbHBIX U, T. [I.

[Mporpamma peanm3anuu mpoekta «[paBUTOH» Kak pa3 W TMpecieayeT Lielb pauKaIbHOTO
peleHrs SHePreTHUECcKoi MpooieMbl. A, UMEHHO — CO3JJaHuUsI OCHOB IPUHIIMIIMATBHO HOBOM, HYK-
JIOHHOM, SHepreTuku. IIpoeKT OCHOBBIBaeTCSA: Ha UIESAX HAyYHOH KapTuHbI MUpa «lIuKioHnueckas
Bcenennasi», Ha MexaHM3Max YeThIPEX, U3BECTHBIX, CIIOCOOOB MOJIHOTO Pa3pyIleHHUs TeI siiep aTOMOB
Y HYKJIOHOB, Ha BO3MOXXHOCTH OTKPBITHSI TISITOTO (JIOKATBHOTO) METOIA «Pa3sMOPAKUBAHUS» «ILIO-
TEW» IMOCJIEIHUX.

OCHOBY HYKJIOHHO¥ SHEPreTHKH COCTaBST /IBa TUMA [IUKJIOHMYECKHUX EKTPHUUECKUX CTAHIIUH
«['paButon» (IIDC «I'», mpoiie — Ja3epHBIX IEKTPOreHepaToOpoB), padOTAIINX, OJVH THUI, Ha
peakTopax aTOMOB U JIpYToi THI — HYKJIOHOB, Pa3HOI MOIIIHOCTU U Ha3zHavyeHus. [Ipu satom, LIDC
«["™» Ha peakTopax HYKJIOHOB MOTYT ObITh pa3MeIlleHbl, B KAYeCTBE MHAWBU/IYAIbHBIX IBIKUTEIICH,
Ha 00BEKTaxX: TPAHCIIOPTA, TPOMBIIICHHOCTH, SHEPIeTHKH, KMITUIITHO-KOMMYHAJIBHOTO M CEJTbCKOTO
x03s1cTB, a [IDC «['™» Ha peakTopax aTOMOB MOTYT OBITh UCTIOJIL30BAHBIL: ISl CAHUTAPHOTO 0OCITY-
’KMBaHUS PETMOHOB, MTPOM3BOJICTBA MEKTPOIHEPIHU U HAPAOOTKHM HYKJIOHHOTO TorumBa it LIDC
«I'» Ha peakropax HykJIOHOB. LIDC «I"» Ha peakropax
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aTOMOB MOTYT ObITh YCTaHOBJIEHBI: Ha TeppuTopusix ADC U ypaHOBBIX PYJHUKOB, a, B OCHOB-
HOM, OYIyT UCIIOJIb30BaHBI, C STOU 1IeJIbI0, B OTHAJIEHHBIX, OT KPYITHBIX HACEJIEHHBIX MTYHKTOB U BOJIO-
paszienoB, MecTax.

«3aMoposKeHHbIe» BUXPH.

B cooTBeTcTBUM C HOBBIMU TPEACTABJICHUSIMU, O JIEHACTBUTEILHOM CTPYKTYpHOM caMoopra-
HU3AIMU MaTepuH, aBTOPOM pa3paboTaHa HaydHas KapTuHa mMupa «L[ukinonndeckas BceenenHas».
CormnacHo e€ uaesm, Teja siiep aTOMOB ¥ HyKJIOHOB MTPEICTABIISIOT COO0M «3aMOPOKEHHBIE» BUXPU
HYKJIOHOB U JIEKTPOHOB C NO3UTPOHAMHU.

3agaya yYEHBIX COCTOMT B TOM, YTOOBI HAWTH Te BEJIMYMHBI JIeK- TPOMArHUTHBIX U OapoTep-
MHUYECKUX MTapaMeTpOB, MPU KOTOPHIX BO3MOKEH, B JIOKATbHBIX 00BbEMax, KOHTPOIMPYEMBIA IPOIIEeCC
«pa3MOpaXKUBAHUS» TEJ SIAEP AaTOMOB U HYKJIOHOB, a TaKke, I03UPOBAaHHOE MTpeodpa3oBaHue MOTEH-
LMAJIbHOW SHEPTUM MOCIEAHNUX B KUHETUUECKYIO SHEPTHIO JIEKTPOTOKA B JIA3€PHBIX JIEKTPOreHepa-
TOpax.

VYenex nena NOOKPeIuIsiioT TPY OTKPBITHUS B sIIEPHOM (PUBMKE: JIA3EPHOTO U JIEKTPOHHOTO CIIO-
cOOOB TIOJTHOTO pa3pyIIeHHUsI Te S/Iep aTOMOB M HyKJIOHOB — W CBEPXMOIITHBIX MarHUTHBIX ITOJIEH,
BO3HUKAIOUIHUX IPH 3TOM.

CyTb 3TUX OTKPBITHI 3aKJII0YAETCS B CJIETYIOLLIEM.

B 1963 rony B deBpase mecsiie, B [Tapuxe, I1. Meiikep, P. Tepxyn u V.P. CaBumk, Ha Mex-
JOyHApOAHOW KOH(EPEHLIMH 10 KBAaHTOBOH JIEKTPOHUKE, BIEPBbIE 3asBUJIH, UTO, IPU UHTEHCUBHO-

2 " 2
CTH JIA3EPHOIO U3JIyYeHUs 10°> MBr/cm® 1 HAIPKEHHOCTU IEKTPUYECKOTO OIS 6x10° B/cm® B

BO3/IyXe, B 00sacTH (POKyca JMH3BI, POKAAETCS OKOJIO 103 MEKTPOHOB (ONTHYECKHIA TIPOOOH).

B xonne 1980 x rogo B.B. Kopookun, P.B. Cepo u I'.A. Ackapsin, B UHCcTHTYyTE 0OIIEi
¢pusuku AH CCCP, ycraHoBW/IM, 4TO, MpU (POKYCHPOBAHUH JIA3EPHBIX JIy4el U pa3pyLIeHUU UMU
TeJ sJep aTOMOB M HYKJIOHOB, KOTOpbIE MOMAJAl0T B (POKYC JIMH3BI, CO3JAETCS CBEPXMOIIIHOE Mar-
HUTHOE TI0JIe, UHTEHCUBHOCTBIO OKOJIO JIByX MIJLITMOHOB ["aycc u HanpsikEHHOCTHIO 10 100 Musuimo-
HOB DpcTel.

B 1968 roay B Crandopne (itat Kamgopnaus, CIIA), Ha ycko- puTesie JIeKTPOHOB Ha SHEP-
ruio 21 3B, IIx. ®puaman, I'. Kennamn u P. Teitnop, 3apeructpupoBaiiv (pakT paspylieHus Tel
HYKJIOHOB M OCBOOO’K/IEHUE «CKPBHITOI» MacChl MaTepuu, KOJIMYECTBO, KOTOPOM, B HECKOJIBKO pa3
MPEBBIIIAIO TPABUTAIIMIOHHBIN BEC HyKJIOHOB, UTO MCIHOJIb30BAJIUCh, B OMBITE, B KAUECTBE MUIIICHEN.

HemanoBaxHsIM (hakKTOpOM, [JIs1 YCKOPEHHOTO CTPOUTEIBLCTBA OCHOB HYKJIOHHOW SHEPreTHKH,
SIBJISIETCS] TAKKE, BBICBOOOKIEHHE OIPOMHOTO HayYHO-TEXHOJIOTMYECKOTO TIOTEHIIMAIIA, B PA3BUTHIX
CTpaHax MUpa, U3-3a MPEKPAILEHHS «XOJOIHOW» BOMHBI.

TexHoJorn4ecKue 3aJauu.

3ajaun HOBOM, HYKJIOHHOM, SHEPTeTUKU MOKHO OIPEIETUTh TaK. YCTaHOBHUTH, T€ TpeeIbl
(bu3MYEeCKUX 3HAUEHUH TEKTPOMArHUTHBIX U 0ApPOTEPMHUUYECKHUX MPOMEKYTKOB, B 3a30pe KOTOPBIX,
BO3MOKHBI, KOHTPOJIMPYEMBIE, [TPOLIECCHI «Pa3sMOPaKUBaHUI» TIOTEHLIMAIBHOM SHEPTUU U3 SIAEP aTo-
MOB ¥ HyKJIOHOB B KWHETHUECKYIO SHEPTHIO JIEKTPOHOB B JIEKTPUIECKOM TOKE.

N300pectu peakTopbl aTOMOB M HyKJIOHOB, Pa3IMYHON MOIIHOCTH U Ha3HAYEHWs, TIIe yKa3aH-
HBbIE TIPOLIECCHl OyAyT MPOTEeKaTh. 3aTeM, UCIOJIb30BaTh MX, B KAUECTBE FEHEPATOPOB NEKTPUIECKOM
sHepruu B LIDC «I'».

[Moctpouts (repeodopynoBaTh 4acTh MOTOPHBIX) 3aBOABI M HAJIAAUTh HA HUX MPOU3BOICTBO
L3C «I'» 000uX TUNIOB peaKTOPOB — JIa3ePHBIX IEKTPOreHEePaTOPOB.

JKOHOMHYECKHE BOMPOCHI.

PazymMHbIi1 BOITPOC — a OTKy/a B3ATh A€HBI'M? ABTOPOM KOHIIETI- LMK TIPEyCMOTPEHBI ClleTy-
IOII1e NCTOYHUKY (PMHAHCHPOBAHUSI Y SKOHOMUM CPEJICTB.

TocoromxeTst 33 crpaH, nMeromux saeprodnokn ADC. Tak Kak, 93TH SHeProdIoKN HapadaThl-
BaIOT MUJUTMOHBI TOHH 00 Ty4€HHOTO siepHoro Tormsa (OAT) — rpu 3ToM, 0TpaboTaHHOE TOTUIUBO
pasmermaoT Ha Tepputopusax ADC (4, TOIbKO B OyayIleM, IUIAHUPYIOT CTPOUTD TIOI3EMHbIE XpaHH-
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JMIIa), — TO CPE/ICTBA, UIYIIME Ha PAcXobl MO reojioruyeckomy 3axopoHenuto O T, moxkHo ucrpa-
TUTh Ha CO3[laHME HYKJIOHHOW HepreTuku. Kcratu, peus ua€T, 0 moucTuHe o0 aCTPOHOMHYECKUX
cymmax. Tak, Harpumep, IecsATh JieT Ha3aj, 1o JaHHeIM MATATS, B 33 crpaHax aeiictBoBajio 437
SIIEPHBIX SHEProOIoKoB (1 39 crpomsnock). MoMIHOCTH (37eKTprUecKast), padoTaIIUX SHEProodIo-
KOB, coctanisia 339,1 MBrT. Jlumb a1, padoTatoriue sHeproonokrn ADC, K MOMEHTY OKOHUAHHS UX
SKCIUTyaTamu (Cpoka ciyx0sl), gaoT 1,7 muwumona ToHH OST; Tak Kak, pu BEIPaOOTKE MIEKTPH-
YEeCKOW MOIITHOCTH B OIMH MUJUIMOH KIJIOBATT B TOJ SHEPrOOJIOKOM, OH 32 MPOEKTHBINA CPOK CITYKObI
pacxoayet okosio 5000 tonH ypana. [Ipu 3tom, B CIIIA nogcunTaHo, 9YTO CTOUMOCTb COOPYKEHUSI
noazeMHoro xpaHwiiia Ha 96 ToHH OAT 1 BBICOKOAKTUBHBIX OTXOAOB MPEBbIIIAET 36 MUUTUAP-
J0B J0JUIAPOB, & CyMMApHbIE TOJIOBbIE SKCIUTYATAIIMOHHBIE PACXO/bl TOA3EMHBIX MOTMIIBHUKOB — 43
MUWJLTHOHA A0JU1apoB. TakuM 06pa3om, 1o MoACUETaM aBTOPA, TOJIBKO Ha MOI3EMHOE CKJIQIMPOBAHUE
OAT cnenyet coopyautsb 17708 xpanwmuii. 1o OyaeT ctouth 637,488 TpuiioHa 10/1apoB!

E1mé onuH NCTOUHMK SKOHOMUM - 9Kosoruueckue 3arparsl. B yactHocty, B CIIA, Ha ouncTKy
3aBOJIOB TI0 TIPOU3BOJCTBY SIJIEPHOTO OpYkHsl, 3a Oyaymmue 50 JieT JOMKHO ObITh MOTPAYEHO CBBIIIE
300 mutpa. nom. Io apyrum jaHHBIM, aMepUKaHCKasi IporpaMma o KOHCEpPBALUU S1IEPHbIX U XUMU-
YECKUX OTXOJIOB M OUUCTKH Cpejibl, ToTpedyeT 75 netT u 230 MIIIHapaoB I0/UIapOB.

B Poccuu, Ha monepHuzanuio copetckux peakropoB PEMK u BBOP400, no ypoBHsi coBpe-
MEHHBIX TpeOoBaHUI Oe3oracHoCTH, Tuianupyercs 23 mipa. powt. CIHA; a 3a mepuon 50-60 niet, Ha
OYMCTKY SIIEpPHBIX KOMILJIEKCOB ¥ BOCCTAHOBJIEHHE OKpY Kalollel cperpbl, Poccrs DomKHA OTpaTuTh
230-270 mupa. Ao,

A CKOJIbKO, Ha 3TH LIeJIH, JIOJKHBI BbUIOKUTh AHrus, @panmms, Kuraid, Munus, [lakucran,
IOAP u npyrue crpansl, UMeOLIME aTOMHYI0 UHIYCTpUIO?!

Crabum3alMoHHbIe 3aTPaThl yPaHOBOT'O IIamMa Ha ypaHoBbix pyaHukax CIIIA, Kanampt, Poc-
CHUM U B JIPYT'HX JIepKaBax COCTABJISIIOT MHOTHE JIECSITKM MUJUTHAPAOB NoiapoB. K mpumepy, iurib
crabummsanust 6osee 150 MITH. TOHH ypaHOBOTO IIJIaMa, U el¢ OOJIBIIIero KOJTMUYECTBA 3apakKEHHBIX
BOJ TPEX YpaHOBBIX pyAHUKOB B Bucmyte B ®PI', nomkHbl 060iTiCh Kasue B 23 muipa. ot CHIA.

K rno6GanpHbIM, KOHOMUYECKUM TPEUMYIIECTBAM, ClelyeT OTHECTH MPO(HIaKTUIECKUE
3aTpatsbl, CBSI3aHHBIE C MEPOIIPUATHSAMHU TIO0 MPEAOTBPAIIEHHIO €KETOHBIX SKOJIOTMYECKUX yIIepOOB.
910 cymma nopsiaka 1,5-1,7 TpuimoHa J1071apoB.

Kpome Toro, TMKBUAMPYIOTCS KOHBEPCHOHHBIE 3aTPAThl - B YACTHOCTH, HA YHUUTOXKEHHUE TTPU-
MepHO 40 ThIC. TOHH OTpaBJISIOIIMX BellecTB B Poccuiickoit apmMunt — 4 Mupfl. JOJI. ¥ 35 ThIC. TOHH
xumuyeckoro opyxus B CIHA — 9 mipn. nosut. 3arparsl HA YHUUYTOXKEHUE OPYKEIMHOTO TUTyTOHUS,
IO MOZICYETaM aBTOPA, COCTaBAT 4 MJIPM. JOJLIL.

OCHOBHBIM K€ NICTOYHMKOM, TI0 MHEHHIO aBTOPa, MOKET CTaTh I1esieBoe (PUHAHCUPOBAHUE TOCY-
JAAapCTBEHHOT'O M YaCTHOTO KarluTasa.

[TaBen AHAPEEB: CnpaBka:

I'eopruii Bacunbesnu IllyBaeB pomuics 30 centsops 1938 roma B ropoae baky. B 1957 rony
OKOHYMJI JIUTENHOE oTaejieHre KupoBorpaackoro TeXHUKyMa CelbXO3MalIMHOCTpoeHus, B 1961
rony — BoenHo-¢uHaHcoBoe yunmiie B r. Apocnasine, B 1972 rony — BoeHHblil akynbTeT npu
MockoBckoMm ¢prHaHcoBoM MHcTUTYTE. B 1983 1. can kaHaunaTckuii MUHUMYM B SIpociaBcKoM
rOCy/IapCTBEHHOM YHUBEPCHUTETE.

C 1957 no 1987 ron mpoxomu ciyx0y B Boopyxkénubix cunax CCCP.

C 1952 rona 3aHumaercsi Bonpocamu ¢uiocopuu. ABTop: EcTrecTBEeHHOHAyYHOR KapTHUHBI
mupa «llukionnyeckas Bceenennasi», koHuenuuu «HyKIoHHas sHepreTka» v npoekrta «['paBu-
TOH».

Marepuaisl o «l{ukionndeckoit BeenenHoi» myonmukoBamck: ¢ 1990 rona B xypHaiie «Tex-
HUKa-MOJIOAEKM», TazeTax «HemosHanHbIi Mup» u «l'onoc mpodcowo3on». B 1995 romy 6bi1a nu3nana
ofHOMMEHHas1 OpoIopa, Ipu3BaHHast 00ocHoBaTh KoHuenuio pa3sutist HykJIOHHOW SHEPreTHKH.
B ocHoBe mocnenHel JeXUT Ja3epHBIN MEKTPOreHepaTop, UCTOYHUKOM SHEPIUU KOTOPOTO SIBJIS-
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I0TCsI JIEKTPOMATrHUTHBIE TI0JIsI, BO3HUKAIOIIKE TIPH pa3pylleHUuH, C(hOKYCHPOBAHHBIMU JIa3€PHBIMU
Jy4amH, TeJ aTOMOB M HYKJIOHOB. C HEJIbI0 MPaKTUYECKOro ocBoeHus1 HyKJIOHHOW SHEpreTHKH B
1994 rony 6bL10 cO37aHO DHEPro-3KoIornIeckoe ooimecTBo «I'paputon» (r. dpocnapin).

(Omy6:1MKOBaHO B MHTEPHET-Ta3eTe « DHepreTrKa U MpOMbIIUIeHHOCTh B Poccru», Ne 12 (76),
2006 T.).

[Tpunoxenue 5
2.8.5. «<B BUXPE TPABUTOHOB»

B ocHoBe m300perenus lllyBaeBa — peBOIIOIMOHHAS, HE MOOOIOCH TOTO CJIOBA, TEOPHUS
ycrporictBa Beenennoit. Eciu Teopust okaxkercst BepHoU, 3HauMT, arperar lllyBaeBa 3apadoraert, u
HAC C BaMH KJET MOJTHOE OJ1arofieHCTBHE.

It0 OnarofeHcTBHE OyAeT OCHOBBIBATHCS HA MCIIONB30BAHUM SHEPTUHM BUXpPEH T'PAaBUTOHOB,
«3aMOPOKEHHBIX>» B T€JIaX aTOMOB U HYKJIOHOB.

«Pa3mopaxuBanue» Ten siiep aTOMOB Ha BUXPU HYKJIOHOB ITPOMCXOJUT B PEAKTOPE, T/I€ IJIOTU
MIEPBBIX pa3pylIaloTCs, ¥ OCBOOOXKIEHHAS] KUHETUYECKasl SHEPTUsl BTOPBIX MpeoOpa3yercs B MeK-
TpUYecKyo. JINIIEHHBIE SHEPIUY TeJla HYKJIOHOB IOI1a/1a10T WM B HAKOIUTEIbHOE KOJIBLIO HYKJIOHOB,
WIX B BOJIOPOAHBIE XPaHUJIMILA, WU, HAIIPSMYIO, HAIIPABJISAIOTCS B pEaKTOp HYKJIOHOB. B peakTope
TeJla HyKJIOHOB «Pa3MOPaKMBAIOTCs» Ha IEKTPOHHO-TIO3UTPOHHBIE BUXPU, KWHETUYECKYIO SHEPTUIO
KOTOPBIX OTOMpAeT reHeparop. ABTOTpaHchOopMaTop rMpeodpasyeT SHEPruio U NepeaaéT e€ Ha IIMHBI,
OTKYJIa YacTh SHEPIUM UIET HA COOCTBEHHBIE HYX[IbI, & OCHOBHASI — MOTPEOUTENISIM.

Bonpeku Bcem nonatuaM TpaauuoHHon ¢pusuku lllyBaes cunra- €T, 4TO aTOMbI U HYKJIOHBI
COCTOSIT U3 TPABUTOHOB (HEKMX MEPBOTEN, KOTOPbIE HAXOATCS B MOCTOSIHHOM JBUKEHUM),  KPOME
M3BECTHBIX, aTOMHBIX JIEMEHTOB M3 TaOMuIbl MeHeneeBa, CyecTBYIOT HyKJIOHHbBIE M JIEKTPOH-
Hble 5eMenThl. Eine I'eopruil BacuibeBuu oTpUliaeT MOHSATHE 3apsiia YaCTHUIIBI (HarpuMep, JeK-
TPOH CUMTAETCS] OTPHULIATEIBHO 3aPsIKEHHBIM) U YTBEPXKJIAET, YTO [NIABHOE — BPALIEHUE YACTHIIbL.
[Tpuuém, ock 3TOro BpalieHus CyIIECTBYeT (PU3NYECKHU, TO ECTh, KakK/Abli ATOM, HAlIpUMEp, HAlIOMU-
HaeT OyCHHY C OTBepCTHEM rocepeuHe. Bc€ B Mupe IBHXeTCs yIOPsIJOUYEHHO 110 CITUPAJIU, OCH BCEX
YaCTHUII PACTIOIOKEHBI B OJJHOW TJIOCKOCTH, B OCHOBE BCETO JIEKUT BUXPb. A OPOYHOBCKOE JIBUKECHHUE
— 3T0 npodaHaIysl U TOJIHBIA OOMaH.

HayuHblii MUp Takyio TEOpPHIO, KOHEUHO ke, He ogo0OpsieT: — Kak ToNbKo [eno JOXOmuT /10
CYILIECTBOBAaHMS TPABUTOHA, YUEHBIE YTBEPKAAIOT, UTO TO HE MOATBEPKIEHO IKCIEPUMEHTANIBHO,
— ceryer ['eopruit BacunbeBnu. — OHu He XOTAT pa3BuBath uaeu JlomoHocoBa u MenneneeBa, a
MIBITAIOTCS TIPUILIECTH clofa «bora», BOT, B 3TOM-TO, Besl Oejia.

UroObl [oKazaTh CBOIO MpaBoTy, LllyBaeB He OCTAaHOBMIICS Ha TE€O- PHUH, a PEIII PUMEHUTD
e€ Ha pakTuke. Tak, poauiach uest HOBOro UICTOYHMKA SHEPIUMU — JIA3€PHOTO JIEKTPOreHepaTopa.

70T MpUOOP COCTOUT U3 ABYX Kamep. B mepBoii atom, ¢ IMOMOIIBIO JIa3epoB, pa3pyliaeTcs /10
HYKJIOHOB, BO BTOPOM1, pa3pyLIalOTCsl CAMU HYKJIOHBI, U MOSIBJISIETCS] MArHUTHOE T10JIE, KOTOPOE Ipe-
oOpasyeTcsi B aeKTpuieckuil Tok. [Ipobiema nepemelnieHrst aToOMOB, B (hOKYC Jlazepa U MPOLYKTOB
UX pacnaja, peraercsi oueHs eranTHo. COOCTBEHHO, MPOOIEMBI-TO HET: Bellb BCE B MUPE IBHIKETCS
o cnvpanu. CTpOMHBIMU PsIIaMU YaCTHULIbI CAMU JBHKYTCS 110 KaMEpaM.

PagunoakTiBHOE M3iTyyeHHEe, KOTOPOE BO3HUKHET IPU 3ToM, ['eop- rust BacunbeBuya BosiHyeT
MaJio: TpodseMa 6e30MacHOCTH — 3TO YKe TMOILIasi UHKeHepHasl 3aa4ya. 3aTo OH, aOCOMOTHO yBe-
PEH B TOM, UTO TEHEPATOP MOKXHO OyZIeT YCTAHOBUTh B KAXAYI0 KBAPTHPY, YTO OH 3alIMET MecTa He
Oobllle, YeM CTHpaJibHAasl MAIlIMHA, 4 SHEPrUM OyAeT aBaTh CTOJIBKO, CKOJIBKO HYXHO. Maso toro,
crcTeMa J1a3epoB Oy/IeT 3anrTaHa o 0OpaTHOM CBSI3U, YTOOBI PHOOP MOT KOPMUTH caM ceOsl 1 OTHa-
BaTh SHEPruIo,
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B kauecTBe «TOIUIMBa» TOAMUTCA BCE, UTO YIOIHO — XOTb a30T, XOTh TSKENbIE JIEMEHTHI. B
9TOM cBsi3Y, y lllyBaeBa, ecTh 3ameuarenbHas ujesi: YTo0bl n30aBUThCs OT 0TX0n0B ADC Becero mupa,
HYKHO ITPOCTO 3arpaBiIsATh UMH €ro uyno-arperarsl. [IpaBna, 11s pa30MBaHus pa3HbIX aTOMOB ITOHA-
NOOUTCSl HACTpaMBaTh JIa3ephl B Pa3HbIX PEKMMaX, MEHSTh YaCTOTY MUMITYJIbCA, JAJIMHY BOJHBI WJIH
MOIIHOCTS Jiyya. Ho, 3TOT Bonpoc, Toxke perar UHKEHEPSI.

Kazanock 0b1, BOT OHO — cuacTbe! HUKaKuX CUeTOB 3a MeKTPHUYECTBO, U CIUIONIHAS BBITO/IA!
Ocranock TOJIBKO MPOMBIIIJIEHHOE IIPOU3BOACTBO

Hasmaguth. Ho, He TyT-TO ObUT0. Ha myTH, y J1a3epHOro reneparopa, BCTaloT Bcemoryumi [as-
npoM, MuHatoma 1 ripoure OypXKyWHbI, YTO TIOMHUMAIOT IIeHbI Ha OeH3WH U cBeT. OHU-TO U JIaBST
n3o0peTeHre, He MycKasi, BceX Hac, B CBETJIOE HepreTndyeckoe Oyayliee.

— Jla, 4 mpITaloch IPOJABUraTh CBOM MCTOYHUK, — pacckasbiBaeT ['eopruii BacunbeBuu. —
[Mucan nmucbkMa B MPaBUTEIIBCTBO, MPEAJIaral reHepaTop B Ka4ecTBe 00ecrevyeH s SHePreTHIecKoi
6e3omacHocTH cTpansbl. [IpuxoauT OTBET: Korga y Bac OyAeT MaTeHT, TOorAa U MOroBOpUM. A TaTeHTa
HET, [IOTOMY, YTO TaKWe UJEeU Cpa3y AyLIAaTCs: HEBBITOAHO MPOTUBOIIOCTABIIATh MO UCTOYHUK TOMY,
YTO €CTh Ceiiyac aTOMHOM HEPreTUKe U yrieBogoponam. M, eciy KTo-1o BO3bMETCS 3a MPOU3BOACTBO
TaKMX TEHEPaTOPOB, Yy HETO JOJKHA ObITh MOIIHAS FOCYAapCTBEHHAs 3amuTa. VIHaye yHU4ITOXKAT U
MeHS, U MPEeJIPUsATHE 110 TPOU3BOJCTBY MOMX alaparos.

(Ony61uKoBaHO B *KypHaJie «JJHMTHBIA KBapTam», Ne 11, 2006 r. c. 38.).

[Tpunoxenue 6

2.8.6. KA’KJIO KBAPTUPE —
CBOH MCTOYHHUK SHEPTUA

K obmiecTBeHHbIM OpraHu3alusaM, padOTAIOIIMM B COIUAIBHON, KYJIbTYPHOH, TTOJTMTHYECKOM
cdepe Mbl, B 001IeM-TO, TPUBBIKIA. OHU 00BEAMHSIOTCS U pacnaaloTcsi, epernpouiInpyoTcs u
BO3BpAIAOTCs K UcToKam. Ho, ecTb coBepIIeHHO YHUKaJIbHBIE OOBETUHEHHMS, Yell POl IesITebHO-
CTH, BpsAJ JI1, KTO CyMeeT MOBTOpuTh. Hampumep, DHepro-skonorudeckoe oomecTBo «["paBUTOH,
npe3uaeHToM Kotoporo siiisiercs: ['eopruii Bacuisesuu IITY BAEB.

— Ilouemy «I'paBUTOH»? DTO NOHATHE — OCHOBA MOEW TEOPUU: I CUMTAIO, YTO aTOMBI U MOJIe-
KYJIbl COCTOSIT U3 HEKUX MEPBOTEN, KOTOPbIE HA3bIBAIOTCS T'PABUTOHAMU. DTH NIEPBOTEIA HAXOAATCS B
MIOCTOSIHHOM JIBUKEHUH, TO €CTh, 00J1a1al0T HeMcYeprnaeMbpIM 3aracoM nepBosHepruu. Kpome toro,
B COCTaBE aTOMOB €CTbh HYKJIOHBI U 3JIEKTPOHBI.

Ha ocHoBe 3TuX JaHHBIX s CO3[a1 MPUHIMITNATIBHO HOBBIM MPUOOP — 2JIEKTpOreHeparop, u
DHepro-3KoJIOrnyecKoe o0mecTBO «I paBUTOH» UMEET 1e/IbI0 HAWTH €AMHOMBIIUIEHHUKOB U TOMOIII-
HUKOB B ITPOJIBUKEHUU MOETO HOY-Xay, aJIbTEPHATUBHOIO MCTOYHMKA SHEPIUHU JIA3EPHOIO IEKTPO-
reHeparopa.

DyHKIIMOHMPOBAHUE JIA3EPHOIO IEKTPOreHepaTopa OCHOBBIBAETCS

Ha OTKPBITUSAX B siIEPHOM (pU3KKE. YCTaHOBJIEHO, YTO, IPH IOMaIaHUK aTOMOB WJIA HYKJIOHOB,
B (DOKYCHOE IATHO JIA3ePHOTO U3JTyUeHH s, IOCTEHUE Pa3pyIlaoTCsl M 00pa3yeTcss MarHUTHOE TIoJe,
MHTEHCUBHOCTBIO OKOJIO JIBYX MWLITHOHOB ["aycc u HanpsikeHreM 0 100 MUUIMOHOB DpcTes.

Hcnonk3oBanue 31oro npudopa rno3BoJMT UMETh, COOCTBEHHBIN aBTOHOMHBIN UCTOYHUK SHEP-
UM, IPSIMO B JIOME WJIM KBApTUPE.

Uro mpeacrapnser codou npudop? OH KOMITAKTHBINA (He OOJbIe CTUPATIBHOW MAIIMHBI) U
COCTOMT U3 IByX Kamep. B o1HOM aToMBbI pa3pyIialoTcs 40 HyKJIOHOB, B JPYrOil — HYKJIOHBI pacIlern-
JISIOTCS] HA COCTABJISIONINE: IEKTPOHbI M IO3UTPOHBI, U3-3a YETO MOSBIIAETCS] MarHUTHOE 1ojie. OHo-
TO ¥ IpeoOpasyeTcsi B AMEKTPHUUECKHIA TOK. VI, TOKa 3TOro, MOKET ObITh, CKOJIBKO YTO/IHO.

Ha, Most Teopus1 He PU3HAETCA O(pULIMATBbHON HayKol. Haim y4éHble roBopsT, UTO CyIIECTBO-
BaHUE I'PaBUTOHOB HE MOATBEPKICHO SKCIEPUMEHTAIIBHO, OJHAKO, 51 [yMalo, 4TO AEJI0 B IPYTOM.
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JlazepHblil aneKkTporeHepaTrop ciaejaeT HEeHYKHbIMU U TUAPOIEKTPOCTAHLIMY, U aTOMHBIE, U
ra30Bble UCTOYHMKHU Hepruu! [Ijisi HEKOTOpBIX CTPYKTYp, aJbTEPHATUBHBIE UCTOUHUKUA SHEPTHUH,
HEBBITO/IHBI, & IOTOMY M MOIO TEOPHUIO PyOsIT HA KOPHIO, CChLIAsICh HA OTCYTCTBHE MaTeHTa Ha MpUoOop...

UYro %k, ecu Teopusi ['eoprusi BacuibeBuya BepHa, 1 €Civ eMy yAACTCsl IOOMThCS MOy YeHHU ST
MaTeHTa Ha MPOU3BOJICTBO CBOETO MpHOOpa, HAC KIET cBeTIoe Oyayiee. Korma oHo HacTynuT? VBBHI,
OTBETa Ha 3TOT BOIIPOC HUKTO, TIOKA, 1aTh HE MOJKET.

A noka, n3 MuHHcTEepCcTBa IPOMBILLUIEHHOCTH U 3HepreTuku Poccuiickoil @eneparyu ['eopruio
Bacuibesnuy IllyBaeBy, Ha Bce ero npeajiokeHus, Ipruuien oTeer. Ero gan IupekTop aenapraMeHTa
TOIUIMBHO3HepreTuueckoro komiuiekca JI.b. AHoBckuii. Bot uro oH numer:

«K coxanenuio, momy4yeHHble MaTepuabl (3asBKa Ha N300peTeHNe, CTaTbi) HE COfIEpKaT CBe-
JEHWIA, JI0OCTaTOYHBIX JJIsl OLEHKH LIeJIeCOOOPa3HOCTH BHEIPEHHS MpearaeMoro J1eKTporeHepa-
Topa. Bam niesiecoob6pasHo mpogokuTh padoTy 1o opopMIIEHHIO MaTeHTa Ha N300peTeHune 1, Tocie
ero MoJy4eHusl, TOArOTOBUTh TEXHUKO-IKOHOMHUYECKOe 0OOCHOBAHME BHEAPEHUS JIA3EPHOTO JeK-
TpOreHepaTopa, BKJIIOUMB B HETO Pacu€Thl c€OECTOMMOCTY M3TOTOBJICHHUSI M SKOHOMHUECKOM 3ppek-
TUBHOCTU U3AETIHS».

Paktuyecku — oTKa3. YTO K, 1 YNHOBHUKOB MOXHO MOHATh. CTpallHO JaBaTh J€HBI'M Ha
HOBYIO Teopuio: BApYr nponaayt? TombKo He BBHIIUIO Obl Kak BCerjaa: M300pesiu Mbl, PYyCCKHUE, a,
JIaBPbl, TOXKUHAIOT Ha 3amnaje.

(Omy6mukoBaHo B razere «Mow fApociaBib» Ned (139) ot 22 mapra 2007 r., cc. 1-2).

[Tpunoxenue 7

2.8.7. MUXAIJI IMUTPYK. CEMb OTKPBITHUH,
KOTOPBIE IIOTPACYT MUP

O HeBepoOATHOW CEepuu U3 CEMHU HAy4UHBIX OTKPBITHII paccKa3asl HElaBHO B Ipecce pyKOBO-
OWTeNb TPYMIbl aBTOPOB akageMuk Poccuiickoil akaaemuu ectectBeHHbIX Hayk (PAEH), nmaypear
Jlenunckoit u ['ocynapcTBeHHOM peMuUil, JOKTOp TEXHUUECKUX HayK, ipodeccop Banepran COBO-
JIEB. 21U OTKpHITHS CIIOCOOHBI IPOU3BECTH PEBOJIOIHMIO B MTPOMBIIIUIEHHOCTH U SHEPreTUKE, 3aMe-
HUTH B OyIylieM TpaJUIMOHHBIE CIIOCOOBI TIOMyYEeHUsI SHEPIUH, CO3AaTh COBEPIIEHHO HOBBIE MaTe-
pUasIbl U TEXHOJIOTHH.

He xaxnapiil nenpb naypear Jlenunckoit u ['ocygapcTBeHHON npemuil 3as1BisieT 0 ceMu pyHAa-
MEHTAJIbHBIX OTKPBITUSX, KOTOPBIE TPOU3BELYT PEBOTIOLMIO B IPOMBILIUIEHHOCTH U SHEPreTHKE. JTO
BeJIMKOe cOOBITHE (110 KpaiiHel Mepe - B MHOPMAITMOHHOM 00JIaCTH) s IOMTPOCKJT IPOKOMMEHTHPO-
BaTbh PYKOBOIUTENEH HAyKU U MPOMBIIIIEHHOCTU. OHU HAJUKTOBAJIM MHE CBOM OTBETHI BO BTOPOW
nonosuHe noins 2001 ropa.

Bpems nokaxer, HACKOJIBbKO MX TOUKH 3PEHUsI COOTBETCTBYIOT JEMCTBUTEILHOCTH, a 51 eIl
cneauth 3a «peHomeHoM Baneprana CoGoseBa» M pacckasbiBaTh O HEM 4MTaressiM. Bot mepsble
BIICYATIICHUSI.

Anaroauit IOJII'OJIATEB, npe3uaent Coro3a pa3BuTHsi HQyKOrpa/ 0B, BUIle-NIpe3H-
JeHT Poccuiickoro coxo3a ToBaponpou3BoauTeiei:

Hackonbko peasbHbl OTKphiTUs Banepuana CoGoneBa? Ecim oTBeyaTh KparTko, TO «No
comment». Tyt Hafgo pa3ouparbcsl.

Ha moii B3ru1s1/1, Ha cCEroqHsANIHUN JEHb TPEIOCUIOK K CEpbE3HBIM OTKpbITUAM. HOBbIE cocTo-
SIHUSI BEIIeCTBA TUMA SAEPHOTO B3pbIBA ObUIM OTKPBITHI MHOTO JIET Ha3aJ, W TMOMYYUTh el€ YTO-TO
HOBOE €CTh KpaiiHe CJI0KHO, MOITOMY KaKBIH IIIar B 3TOW 00JIACTH JOJKEH TIIATEIbHO IIPOBEPSATHCS.

Ho Poccuiickas akaemusi eCTECTBEHHBIX HAYK KaK pa3 COOMpAeTCsi POBEPUTH OTKPBITHS CBO-
€ro AEMCTBUTEJIBHOIO YJjieHa?
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I'enpux HOBOZKHNJIOB, renepaJjibHbiii KOHCTPYKTOP OAQ «ABHAanMOHHBIN KOM-
miekc umenn C. B. Wnbrommna», npaxasl 'epoir Commanucruueckoro Tpyna», akageMuk
PAH:

Sl Hudero He 3Ha0 00 OTKpHITUsIX Banepuana CoboseBa. UTo KacaeTcs JieTaTeJIbHOTO armapara
THIIA TAPEJIKU, TO OH JIaBHO pa3padoran B Caparose (3HameHUTHIN «DKUII») 1 HUKOMY He HykKeH.

Hey:xenu Bbl BepuTe, UTO MOXKHO JIETaTh Ha TapeJike?

Yem 4€pT HE MIYTUT - BCE BOZMOKHO. TOJIbKO HY:KHO Jii? - BOT B 4éM Borpoc. EmeE crynenramu
MBI YBJIEKAJIUCh TaK Ha3bIBAEMbIM JIETAIOIIMM KPBUIOM, a npodeccopa roBopuin Ham: «Ha Bai Bek,
JOpOrue, XBaTUT U OOBIYHBIX cXeM». Tak OHO U BhIILIO. B 48-M rony s npumén Ha hupmy Wnbio-
IMHa, a B 70-m Bo3miaBm e€. Paboraro 31ech yxe 53 rofa, ¥ MHE 70 CHX TIOP XBaTaeT OOBIYHBIX CXEM.

Baaepuii IZKEPMAKAH, ucnoassonmii 00sa3asHocTa Jupekropa UacTutyTa npo-
MBIILIEHHOI coOcTBeHHOCTH PocnaTenTa P®:

[Tonumaere, yepe3 HaC MPOXOASAT JECATKH ThICSY PAa3HbIX MPEAJIOKEHUN - OLEHUTh Cpa3y Bce
U yIepKaTh B TOJIOBE MTPOCTO HEBO3MOXKHO. M3BuHUTE, HO 0 Banepuane CobosieBe TMYHO ST HUYETo
He 3Ha. Haso mpoBepuTh, ObUIN JIM Y HAC €r0 MaTepHuaibl M B Kakor (hopMe OHU TMPOXOAUIIH.

41 He Bepio B uyzieca. TexHuKa JOIKHA pa3BUBATLCS 110 3aKOHAM HAayKH, KOTOpasi [OKa HE JOKa-
3aJ1a BO3MOXHOCTh «0e3 OMOPHOro nepeMerneHus». Ho s He MCKJI0Yalo, 4To B OyayIeM MOsBSTCS
KOHKPETHBIE HAyYHbIe Pe3y/IbTaThl B IAHHOW 00JIacTy.

Oaer KY3HEIOB, npe3uaent Poccniickoil akajeMun ecTeCTBEHHbIX HayK, MpPeK-
Top I'ocynapcrBenHoro Hayunoro nenrpa P® «BHUU reocucrem»:

Cob6ones saBisercs wieHom PAEH. OH fgeficTBUTENIbHO JOKTOP TEXHUYECKHX HayK, mpodeccop,
naypeat Jlenunckoit u I'ocynapcrtBenHoi npemuidi. Ho ero oTKpbITHsI — 3TO BONPOC IMIETIETHIILHBIN.
Basiepman MapkoBUY MOKa JIMIIb BBICTYIWJI C WHAMBUIYaJIbHBIM cOOOIIeHHeM O HUX. Ero HoBbie
padoTsl eme He 00CYKIATUCh Ha ceKlMM (DU3KMKU Haied akagemuu. [loatomy ceifuac s He Mory
cKazaTh 0 HUX 4YTO-TMO0 mpodeccuoHaabHo. Ho ckopo Mbl OyaeM paccMaTpuBaTh Ha CEKIMU €ro
JOKJIaJl, U TOT/Aa s CMOT'Y JaTh BaM MCYEPIIBIBAIOLINI KOMMEHTAPHIA.

% sk ok

ITIpopsiB B Hayke coepuvin yueHole U3 Bomnrorpaiackoro Mucturyra MarepuasnoseneHus.
PAEH, KoTOpbIMU PYKOBOOUT I€HEPaJIbHbI KOHCTPYKTOP CTAPTOBBIX pakeTHbIX komiuiekcoB CC-20
u «Tomonb» Banepuan Co6oreB, moayuuBIvii 3a HUX JIGHMHCKYIO U [OCyIapCTBeHHYIO TIpEeMUH, a
TaKKe CTereHb JOKTOpa TEXHUUYECKUX HayK Oe3 3aIllUThl AUCCEPTALH.

Ho naxe yenoBeKky ¢ TAKMMH BBICOKMMU 3BaHUSIMU TPYJHO YOSIUTh CKENTUKOB B PEAILHOCTH
3asIBJICHHBIX M OTKPBITUI. DTO CTAJIO SICHO U3 MOUX Oecell C HEKOTOPHIMU PYKOBOAUTEISIMUA HAYKH
¥ TIPOMBIIIUIEHHOCTH BO BpeMsI MOATOTOBKH TepBoi myOnukarmu o Banepuane CoOoneBe: OHU ToJ10-
CJIOBHO OIPOBEPTraliv ero 3asBjieHue. YTo MokeT UM BO3pa3uTh YUEHBIN? OO0 3TOM 5 IONPOCUIT pac-
CKasarb camoro Banepuana Mapkosuya.

— Droit npodieMaTrke yxe JeT aecsaTb. Mbl paboTai HaJ| OMy4eHHeM HOBBIX MaTepUaJIOB.
[lepBblii 3Tan MpogosLKacs MATh JeT, padoThl Beauch B Poccun u otyactu B CoenunenHbix [lTatax
Awmepuki (ropog KomymOyc). Mbl OyqriIz 1 3aMaTeHTOBAIM CIIOCO0 CO3JaHus JOBOJIBHO OOJTBIION
IpyIIbl TAKUX MaTEPUAIOB.

Hammm amepukaHckue KoJjler HpoBesM AOCTaTOYHO CEPbE3HBId MApKETUHI U TMPHUIUIA K
BBIBOJLY, UTO 3TOT CHOCOO MOT OBbI 3aKPBITh OKOJIO 43 MPOLIEHTOB MUPOBOTO IPOU3BOJICTBA CTEKJIA.
[Tostomy Gom 3a MoMy4YeHHe eBPOIEUCKOro MaTeHTa, KOTOpble MPOAOIKAIOTCS 0 CUX TOpP, UMEIOT
CYILIECTBEHHYIO 9KOHOMMYECKYIO MOJIOTLIEKY,

[TapanienbHo MBI BeJIM MCCIIEJOBAHUS TIO TIporpaMmme «DHEproaB- TOHOMHBIN oM»: Mckanu
ABTOHOMHBIE MCTOYHUKH IEKTPUUYECKOU SHEPTUM, TO €CTh HE3ABUCUMBIE OT TPAJAULIMOHHBIX SHEP-
roHOcUTeNiel. B pe3ynbrare 3TON cepuu JOBOJBHO OOMBIINX pabOT — SKCIIEPUMEHTBI UCUUCIISIOTCS
COTHSIMU — YAAJIOCh CO3/IaTh MPUHIMITUAIBHO HOBBII cIOcOO (hpOpMUPOBAHUSI MAaTEPUAJIOB, OTIAYA-
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IOIIUIACS OT TOrO, KOTOPHIM MBI MOJTYYMIIM HA TIEPBOM 3Tarie. Mbl Ha3BaJIM 3TO «IIPOIIECCOM 0Oe/IHe-
HUSI»: €10 CYTh B TOM, YTO MOIIIHBIM 3JIEKTPOCTaTUUECKUM MoJieM 13 Ba3oBoro pacruiaBa BHIBOAATCS
CTeKJI000pa3ymoniie Metaiuibl. He packpeiBasi HOy-xay, MOKHO CKa3aTh KOPOTKO: 9TO HE JEKTpO-
JIU3, a JEKTPO-XUMHUKO-(PU3NIECKUI ITpoLiecc. Mbl OTKPBUIN €r0 SKCIEPUMEHTAIbHO, OH SIBJISIETCS
OCHOBHBIM, 32 KOTOPbIM IOCJIE/IOBAJIN BCE OCTAJIbHBIE OTKPBITHS.

MBI no/1y4nIv HOBbIE CTPYKTYPBI C COBEPIIEHHO HEOKUIAHHBIMU CBOMCTBAMM JIaXke JJIsl TeX,
KTO MPOEKTHPOBAI TMpoliecc odegHeHrs. Ero mpoayKTaMu cTaiym MeTauibl, © MOHOJMTHbIE MHOTO-
3JIEMEHTHbIE XMMUYECKHE COEAMHEHMS TUIA KBapLEeBOro crekya. I[Io coctaBy oHM COOTBETCTBYIOT
OKCH/IaM KPEMHHUS, JTIOMUHUS, TUTaHA U APYTUX TEXHUUECKUX METAJUIOB, HO IO CBOMCTBAM CHUJIBHO
OTJIMYAIOTCS OT HUX. Hanpumep, IMu MOXHO pe3aThb TO ke KBapLEBOE CTEKJIO.

OTKpBITBIA HAMM HOBBIH KJIACC MATepUAJIOB JAET BO3MOKHOCTb CO3[AaBaTh Majo3aTpaTHbIE
TEXHOJIOTHH, ITPU KOTOPBIX CBIPbEBBIE PECYPChl PACXOLYIOTCSI MUHMMAJIBHO, a TIOTyYEHHbIE U3eus
CITy’KaT HECOM3MEPUMO JIOJIbIlle OOBIYHBIX. DTH MaTepHasbl JIETKUE, CBEPXIIPOYHBIEC, YCTONUMBbHIC
K arpeccuBHBIM cpejiaM, BbliepkuBatoie Temreparypsl oT 1500 mo 3000 rpamycoB. McxonHbiM
CBIPBEM CITYXKHT, HAITPUMEP, OOBIYHBIN KBAPIIEBHIN TIECOK: €ro Ha 3emiie B M30BITKE U MOKXHO JOOBI-
BaThb, HE CO3/1aBasi SKOJIOTUIECKUX MPOOJIEM.

W3 HeCKOBKMX COTEH IPaMMOB HOBOTO MaTepHasia, oy YeHHOTO B Iporiecce 00eJHEH S, TPO-
CTOM TEXHOJIOTMEN MOKHO C/IENATh IJIEHKY TONIMHON HECKOJIBKO MUKPOH U TUIOLLIA/IbIO B COTHU KBaJI-
patHbIX MeTpoB. Takas TIEHKa criocoOHa MPOMycKaTh ra3 (BO3yX), HO He MTPOIyCKaeT BOIy U TBEp-
Jble YaCTULIbl, HATIpUMEP MbUIb. VI3 3TON IJIEHKM MOXKHO M3rOTaBJIMBaTh OYEHb MHOTME BEIIU - OT
BCEBO3MOKHOW Tapbl JO MOLIHBIX KOH/IEHCAaTOPOB.

Js1 cpaBHEHUS: TUIEHKU U3 NOJIMMEPOB CIIy:KaT OAMH CE30H (/711 MAPHUKOB) WJIM OIUH TOJ
(makeTs! AJ1s1 MPOAyKTOB). VX yTHiIM3aus conpsikeHa ¢ OOJbIIMME MaTepraibHBIMU 3aTpaTaMu U
3arpsI3HEHUEM OKpYXKaloliei cpebl. A HOBbIE CBEPXITPOUYHbIE MaTepHasIbl YeJIOBEKY MOXKHO MPUOO-
PECTH OIIUH pa3 Ha BCIO )KU3Hb, U YTUIM3ALUs UX OyIeT COCTOSATh B 0OBIYHON NeperiiaBke. [Ipu sTom
OHU CHOBA CTaHYT SKOJIOTMYECKHU YUCTBIM ChIPHEM.

[pencraBbre ceGe MeIIKH, SIIMKUA, KOHTEHHEPHI, KOTOpbIe HAl0 MPOM3BECTH OAMH pa3 B 50
JIET, 3aTPaTUB MMHUMYM CBIPbs U cpeAcTB. IIpeacTaBbTe JOPOKHBIE TOKPBITH S, KOTOPbIE MOKHO IIPO-
JIOKUTh OJVH pa3 B MOJIBEKA, CAEJIaB UX CaMOIOIOTPEBAEMbIMU B 3UMHEE BPEMS, HE MOK PbIBAIOLIH-
MHUCS JILAOM ¥ cHeroM. [IpeictaBbTe MOCTBI Ha/l BEIMKUMU PEKaMH, ONUpAIoIIMecs Ha Be Oepero-
BbIE OTIOPBI, BBIIEPKMBAIOIIUE IOTOKH OOJNBIIIETPY3HBIX aBTOMOOMIIEH. Be€ 310 MOkHO OyaeT cnenarhb
13 HOBBIX MaT€pPUAIOB yKe B OMMKAdIIINe TOMIbL.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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