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«Hayunas npasoa odepoicusaem nobeody ne nomomy,
umo, yoexcods c0Ux NPOMUBHUKOS, OMKPbIEAem UM
cgem, a cKkopee NOMOMY, 4MO e€ NPOMUBHUKU, 6
KOHEUHOM cuéme, BbLMUPAIOM, U HOB0€ NOKO.eHUe
sbipacmaem, yce 3HaAKOMOoe ¢ MO NPAGOOU. »

Maxc IInank, — OCHOBOIIOJIO)KHHK KBaHTOBOM
TEOpHUH.

Ecnu mpoananu3upoBaTh COBOKYNHOCTb MpoOieM, cTosmmx mepex YeraoBedecKoit
HOMYJISIUEH, HacesAIoled IUlaHeTy 3eMJlsl, pacloJIOKEHHYI0 Ha 3a/JBOpPKax TraJaKTUKU
MrneuHblif yTh W JOCTUTIIEH YWCIEHHOCTH B 8 MIIIMAPIOB OCOOEH, TO OKAXKETCS, YTO
HaurnaBHenmen [Ipobnemoit sisnsercs [IPOBJIEMA DHEPI'ETUYECKAS. Ha nanHom stamne
npoGieMa cBoautcst k BompocaMm remeparmu DJIEKTPUUECKOM DHEPIUU, xkotopast
MOBCEMECTHO HCIOJIBL3YETCsl B Halllel KU3HU U 0e3 KOTOpPOil y’Ke€ HEMBICIUMO CYLIECTBOBAHUE
Halllel TeXHOKPAaTUYECKOW HMBHIM3ALUUA. DTOT TE3UC U OOBSACHATH HE HAJO, MOCKOIBKY BCE
MPUCYTCTBYIOIIME Ha A’TOM BeOuHape cTaakuBamuch ¢ MpobdieMaMu, KOTOPhIe BO3HUKAIOT JaXKe
IpU JIOKAJBHOM OTKJIIOYEHMH DJJIEKTPOSHEPIMHM B KBapTHpPE HAa HECKOJIbKO 4acoB. Ilpu
pernoHaabHOM OTKII0UeHUH CrcteM DeKTpocHabXeHus, a ¢ 3TUM 1 B Poccuu u B psafe Ipyrux
CTpaH TaK)Xe CTAJIKMBAJIUCh, ITOCJIEICTBUS IPUOOPETAIOT KaTacTpO(PUUECKUI XapaKTep, LIEHOH B
MUJIMAPIbl U MUJUIHAPAbI pyOseil, 1o1apoB, eBpo, (PyHTOB.

st Toro, 4ToObI 00eCneunTh HOPMaIbHOE, BO MHOI'OM TMPUBBIYHOE, CYIIECTBOBAaHHE 8 MIIPA
YeNoBeK, HeoOxoaumo reHepupoBath 15 + 16 Teppasarr (TBT) snekrpuueckoit sHeprum. A
YCTaHOBJICHHBIE MOIIHOCTH, T€HEPUPYIOLIHNE IEKTPOIHEPTHIO, TO3BOJISIOT CTEHEPUPOBATh 2 + 3
TBT. U 5T MOIIHOCTH BKJIIOYAIOT aTOMHBIE, TEIUIOBBIE, THAPO U MPOYHUE IEKTPOCTAHLINH.

JIMKBUAMPOBATh CYHIECTBYIOIIMH 6 + 7 KpaTHBIA NOeUIUT B paMKaX OCBOCHHBIX H
BOCIPOM3BOANMBIX YelI0BEUECTBOM TEXHOJOTMH HE Mojyyaercss Mbo B ciiydae Oe3TyMHOIO
PacIIMPEHHOr0 BOCIIPOU3BECHHS TEIUIOBBIX TEXHOJIOTUH MBI MONPOCTY MeperpeeM armochepy
W BBIMJIEM 3a caMbli )KECTKUN M3 CYIIECTBYIOIIMX OTPAaHUYHMTENBHBIX MmapaMeTpoB ['eocdepsl, B
BUJIC TeMIlepaTypsl cpeisl ooutanus. Ha sty Temy Benércst 0oiblIoi Xailll ¢ HpUBJICYCHHEM
TaKUX COBEPLICHHO HEOJHO3HAYHBIX JIMAEPOB, Kak IpeciaoByTas mainoierka I'pera TynOepr,
KOTOPOI U3 KaKMX-TO BHYTPEHHUX, HEACHBIX COOOpaXeHUI TpeaoCcTaBuiIN Jaxe Tpuoyny OOH.

CymecTByeT W BTOpOM BapuaHT pa3BUTUS cOObITUH. OH CBOIUTCS K HJEE DPE3KOro
COKpAILlEHUs] TNONyJSIUMM  JIrojed, Hacemsomux 3emmo.  CueHapuil  BapBapcKui U
AQHTUTYMaHHBIN, IIOCKOJIBKY IIOApa3yMeBaeT yTUIM3alUuio0 ( TEpMUH-TO KakoB, a ?!?)


mailto:czl4otk9omsk@gmail.com

«HM30BITOYHBIX» 5 + 6 MIPJ «JTUIIHUX JIIOJIEH», YTO MO3BOJIUT XKUTh U PA3BUBATHCS OCTaBIIEMYCS
«305I0TOMY MIJUTHAPIY. ...

B niemom, BOIIpOCH! CBSI3U T€HEpaIliy YHEPTUH B TIPOMBIIIUICHHBIX MaciiTabax u (GU3UKH, KaK
JIOCTAaTOYHO CICIMATM3UPOBAHHON HAYKH, M3Yy4Yarolled BOIMPOCH MPeoOpa3oBaHUN HMEHHO
SHEpruu, OblIN npeacTaBieHsl B Aoknaae [letpa Jleonnnouya Kamuupsr « Queprus u dusnkay,
npouynTaHHoM Ha robuneitnoi ceccun AH CCCP, nocesiménnoit 250 - neturo Akagemun Hayx
ax B 1975 rony (1) [1].

B noxnage I1JI. ucxomuT w3 mo3unuii 3aKOHAa COXpaHEHHs HHEPIUU U IMOKA3bIBAeT, 4YTO B
BOIpoOcax TpaHc(hopMay U COXpaHEHUS! SHEPTUHU KIFOUEBBIM (PaKTOPOM BBICTYMAET INIOTHOCTh
DHEPrUM U IUIOTHOCTh IMOTOKAa 3HEpruM. OLEHKH IJIOTHOCTH 3HEPIMM 4Yepe3 BEKTOp YMOBa-
[loiiHTHHra TSI MAarHUTHBIX M 3JIEKTPUYECKHUX TOJIEH B OOBIYHBIX YCIOBHUSAX CpeIbl OOUTaHHS
MOKa3bIBAIOT, 4YTO BEJIMYMHA MAarHUTHOTIO IIOJII OrPAaHUYMBAETCS BEIWYMHOW MAarHUTHOIO
HaCBILIEHUST HcIosib3yeMoro marepuasna (OOBIUHO »Keje3a W €ro CIUIaBoB, JJIsi KOTOPOTO
H~2-10* Dpcren), a aus >IeKTPUYECKOTO MOJA — BEIMYMHOM 3JIEKTPUYECKON IPOYHOCTH

cpensl (Jns atmocdepHoro Bozmyxa E~3 - 104£~100 en. CI'CE). Otcroma sicHO, 4YTO

YCTaHOBKa, IMpeoOpa3yiolias SHEPruio, 3arnacéHHYI0 B AJIEKTPUYECKOM II0JIE U YCTaHOBKa,
npeoOpasyrolas SHepruio, 3arnacéHHyI0 B MarHUTHOM IOJi€ TIPU HOPMAJIbHBIX aTMOC(EpHBIX

YCIOBHSX OyyT FeOMETPUUECKU Pa3IHyaThCs B (H / E)Z ~ 4 -10* pas. U3 5Toii OLIEHKU BUHBI 1

IIYTH BbIXOAA M3 ITOJIOKCHUS,- JJIS1 MArHUTHOI'O IIOJIS HYKHO YXOJAUTH B MaTCpuajibl, UMCIHOIINUC
OONBIINE BEIUYMHBI MArHUTHOI'O HaCBIIIICHUA (HaanMep, MAaroviTbl Ha PEAKO3CMCIIbHBIX
MCTaHHaX), a UL SJICKTPUYCCKHUX HOHCﬁ,' YXOOUTh B MAaTepualibl, UMCIOIIHUEC SJICKTPUUCCKHUC
IMPOYHOCTH, GéHBLHHe, 4YCM BO3OYyX. OTO MEI U HaGJIIO,Z[aeM B PAKTUKC U3TOTOBJICHUSA MOIIHBIX
KOMITaKTHBIX BHCKTpO,Z[BI/IFaTeHGﬁ " CYIICPKOHACHCATOPOB.

CoBepIIEHHO HEYTEIIUTENbHBIMU C O3TUX MO3ULUN BBINISAAT IOMNBITKA HCIOJIb30BaTh
BO300HOBJIsIEeMble MCTOYHUKU SHEPrMM TUNa coiHeyHoi sHepruu (B cpemnem ~100 Br/m? ),
SHEPrUM BETPa, SHEPTUU TOILJIMBHBIX 3JIEMEHTOB, I'/l€ OTOK YHEPTHUHM OIPAaHUYMBAETCS MabIMU
ckopocTsaMu U (GYy3HOHHBIX MPOIECCOB H, B CHITy TOr0, He mpeBbimaeT ~200 Br/m? miomanu
aneKkTpo1oB. Ilpunuunel 006CTOAT nena ¢ TUAPOIHEPTETUKON U XMMHUUECKONH IHEPreTHUKOM, YTO
CBSI3aHO C JIOCTATOYHO OOJIBIION TIJIOTHOCTHIO BOJBI M OOJBIIMMH CKOPOCTAMH AU y3uH,
HaIpuUMep, KUCI0opoaa, Kak okuciutens. Ho 3To HanpaBieHue NMpakTUYECKH UCYEPIIaHO B CHITY
Pa3IMYHBIX, XOPOIIO U3BECTHBIX TPUYHUH.

Hcxons n3 3TUX OIEHOK, COBEPIICHHO OE3rpaMOTHOW M HEBEPHOW BBHITTIAIUT mo3uius A.b.
Yyoaiica, kotopsiii 19.10.2019 rona c¢ Beicokoit TpuOynst MBTY um. baymana nonoxwui, 4to
Bo3ruaBnsieMblii uM Hayunbrii knactep «CKOIKOBO» BJIOXHWJI OTPOMHBIE CHIIBI U CPEACTBAa B
TYNHKOBOE HANpaBIIEHUE, PA3BHUBAIOIIECE HCIIOJIB30BAHHWE COJHEYHON DSHEPTUU TMOCPEACTBOM
npeoOpa3oBaHusl SHEPTHUH CBETa HA IMOJyIPOBOAHUKOBBIX MAHENSAX B JJIEKTPHUUECKUN TOK U B
BeTpo3HEpreTuky. To ecTb B 00JaCTM ¢ MUHUMAJIbHBIMHU IUIOTHOCTSIMHU TIOTOKAa SHEPTHH U C
MUHHMaJIbHBIME KO3 dunmenramu mpeodpazosanus. Camoe yxacHoe B Tom, uto HUKTO nHe
OCTaHOBWJI JIOKJIaJYMKa M HE CKaszaj, YTO OH BEJIET 3HEPreTUYECKOE COOOINECTBO B TYIHK.
[TomoGHO TOMY, Kak 3TOT e JHaep, MpeObiBasi B KOMIaHUU ceOe MOJOOHBIX, B CBOE BpeMs
BOpocust Poccuto u crpansi-carerumuthl, opopmienuasie B CCCP, B qukuii KanmuTaan3M, BMECTO



TOr0, 4TOOBI pa3BUBAaTh M coBepuIeHCTBOBAaThH Commanuctuueckyto Cuctemy, CO3JaHHYIO B
CCCP, 1eHOI OTpOMHBIX JKEPTB M 3aTpaT, B TOM YHCIIE, U YEIIOBEUYECKOTO MaTepHaia.

Jis  monyyeHUss DSHEprud B IMPOMBIIUIEHHBIX MaciTabax, B 00bEMax, CIHOCOOHBIX
YAOBJIETBOPUTh SHEPreTUUECKHE HYKIbl MWLIHAPIOB MOTpeduTened, HeoOXOIuMO HCKaTh
CTPYKTYPbI, B KOTOPBIX MJIOTHOCTH SHEPTUU CYIIECTBEHHO MPEBBIIIANN Obl O3HAUYECHHBIE. SICHO,
YTO 3TO sifiepHble U CyOBsaepHble O0O0BEKTH. Hampumep, mpocrteiimias oleHKa Ui —aToMa
BOJIOPOJIa JAET IUIOTHOCTh 3HEPruM BHYTpH 3TOM CHCTEMBI B ~102°9pr/CM3 , U1 TTPOTOHA
uMeeM ~1O473pr/CM3 , UTO U BJOXHOBJISIET M IOKAa3bIBa€T HAIIPABICHUE PA3BUTHs U IIOUCKA.
Pa3BuTuio 3TUX HampaBlIeHUWH NpakTHUYeCKU W TOCBAIMEH nokiman [LJI., xkoTopslii B CBOEM
BBICTYIUICHUH 1975 roja roBOpUT O MEPCHEKTUBAX PA3BUTHUS TEPMOSICPHON SHEPTETUKHU.

OcTaHOBUMCS, OJJHAKO, HAa OCBOCHHOW W IIMPOKO HCHOJb3yEeMOM SAECPHON DSHEPreTHKE,
IIOCPEJICTBOM KOTOPOM, K IpuMepy, B0 PpaHIuN MOKPBIBAIOT MOTPEOHOCTh B JIEKTPOIHEPTUU
Ha 60%. [IpuMepHO 3TH e mokasaTenau XapakTepHbl 11 Boctounoro moGepexss CILIA. He
CMOTpSL Ha TO, YTO HCXOJAHbIE IUIOTHOCTH 3HEPIUU 3/A€Ch BIOJHE JOCTATOYHBI, KOHEYHas
AJIEKTpUYECKasi SHEPIHsl MOJIy4YaeTcsl IMyTEM HarpeBaHus BOABI, IiepeBoa €€ B map, KOTOPBIN U
BpallaeT 3JEKTPOMArHUTHBIE T€HEPATOPBl MOCPEIACTBOM IMAPOBBIX TYpOWH, YTO HAKJIA/IbIBAeT
orpannueHust Ha koHeuHsld KI1J] mpeoGpa3oBanmii, kotopslii cocrauser 20 + 35% , u, kpome
TOT0, TOPOK/IAET TEINIOBOE 3arpsI3HEHUE OKPY KAIOILIEH CPEIbl.

Bonee HempusATHBI CBOICTBA BBICOKOPATUOAKTHBHBIX SIICPHBIX OTXOJOB, KOTOPHIE TPEOYIOT
OONpIIMX BpPeMEH IS JIC3aKTUBAIlMH, OTPOMHBIX 3aTpaT Ha CO3JaHHC JIe3aKTHBAI[MOHHBIX
XPaHWJIHII, MOIIHOCTEH MO TepepaboTKe SIEPHBIX OTXOJIOB, JE3aKTUBAIIMA W 3aXOPOHCHHUIO.
CuipHO Hamyrajld CTOPOHHHKOB SIGPHOM DHEPreTUKM W KaTtacTpodbl, CBS3aHHBIE C
MacImTaOHBIMHM aBapUsIMH Ha aTOMHBIX AiekTpocTaHiusx B YepHoosuie (CCCP) u B dykycume
(SImonwust). Ho He 3TO riaBHOE.

bonee cymiectTBeHHO TO, YTO YyXe ceildac CchHOpPMHUPOBAH OCTpEeHIIUNA  ACHHUIIUAT
paCHICTIISIONIMXCS MaTepuajoB, KOTOpbIE HCIOJB3YIOTCS B siiepHOW »Hepretuxke. WHbIMU
cloBaMH, MMeeM ocTpeiimmii nepuuur ypana U 2*° M HCKyCCTBEHHO HapaGaTHIBAGMOro
mwryTormst Pu 2 | U3 siaep KOTOPBIX MBI yMeeM U3BIEKATh SHEPTHIO, KAk «MArkum» (AIC), Tak u
B3pBIBHBIM (siiepHbIe O0MOBI) crocobamu. bopbba 3a 3T MeTaubl UAET € HapacTarouen
aKTUBHOCTHIO M HE MEHee JpaMaTHYHa W OXKEeCTOYEHHa, yeM Oopbla 3a YIIIeBOJOPOIHBIC
UCTOYHUKH. EcTh BroJTHE 000CHOBaHHOE MHEHHME, uTO Kak DyKycuMmckas, Tak u YepHOObUIbCKast
aBapuy BIIOJHE HMCKYCCTBEHHO — 3JIOHAMEPEHHOTO TPOUCXOXKICHHS, MMEIOIINE OTIATIEHHON
[ENbI0 TepepactlpesieluTh IMOTOKK pacmeruisitonmxcss MatepuanoB (Cm. U-met: Jlekuun
OctpenoBa Uropst Hukonaesuua).

B IMPUHOHUIIC, BBIXOA U3 3TOTO [[e(l)I/IIII/ITa BO3MOXCH U CYHICCTBYIOT TCXHOJIOTYMH BOBJICUCHUS B

SHEPro06OPOT MOTEHIMATIBHO IPUroHbIX K Tomy Topust (Th 22 b 207

9TOM HaIPaBJIEHUU CYILIECTBYET CIEIYIOIIAsl CIOKHOCTD:

) u naxe Csunna (P ), HO B

Jns TpaHchopMmanmii 3TUX METAUIOB B HeoOxomumble W aeduuuTHbie YpaH u [lmyToHMIt
Tpebyercss 00dy4aTh MCXOAHBIM MaTepHand BbICOKOIHIPIeTHUYECKHMMH IPOTOHAMH, KOTOpBIE
BO3MOXKHO Pa3rOHATH 10 HEOOXOOUMBIX SHEPrHil Ha yCKOpuTensx (Kosainepax) boromosnosa
[2],- koMmakTHBIX (pa3Mep — ¢ MEKIYTOPOIHUI aBTOOYC) U AemEBBIX ycTpoicTBaX. C HOMOIIBIO
9TH YCKOpHUTENEH TaKkKe BO3MOXKHO HIACHTU(HUIMPOBATH MEPEMELICHUE B 3aKpbimblx 00bEMax



HEXEJNATeNbHBIX  PaCHISIUIAIONUXCS ~ MaTepuaynoB.  [IpeaBapuTenbHbIe  AKCIIEPUMEHTHI
MIPOBEICHBI, OHU MON0XKUTENBHBI HO:

VYckopurtens boromonoBa umeer u 3-uii pexkuM padboThl, KoTopbiid HexxenareareH HUKAKHUM
Bnacte mnpumgepxamuyM CTpPyKTypam, IIOCKOJIbKY 3a BpeMsi Menblne, yem 0.01 cexyHpl,
yckopuTeab boroMonoBa Ha OONBLIIOM pPACCTOSHUU OT OOBEKTa BO3JEHCTBUS, CIIOCOOEH
NepeBecTy JII000i padoTalouuil SAePHbI PeakTop B CBEPXKPUTHYECKHI pe:kuM padoThl.
WupiMu cnoBaMu, mpeBpaTUTh 0€300UHYIO0 SHEPreTHYECKYI0 YCTAaHOBKY B IPSA3HYIO SICPHYIO
6oMOy ¢ mocnenctBusiMu 1o Turmy YepHoObuis u Pykycumbl. Kak Bbl monumaete, 310
HarpaBJICHUE Pa3BUTH AEPHOM (PU3UKU OCTAHOBJICHO M 3aMOPOKEHO.

KoHe4HO ke, B ’TOM HanpaBlI€HUU €CTh U MO3UTHBHBIE 3JIEMEHTHI, IOCKOJIbKY, UCIIOJIb3YS
yckoputenb boromosnosa, Bo3MoxkHO co3znatk [1O/lkputnueckuil SAEpHBIM peakTop, KOTOPBIN
HHUKOIAa He B3opBéTcs. Ho 370 yxe npyras ucropus.

Haubosiee mepcrneKTHBHBIM HAIpaBICHUEM B HACTOSIIEE BPEMsI CUMTAETCS TEPMOsiIepHas
DHEPreTHKa, - HAIpPAaBJIECHUE, KOTOPOE IO3BOJUT OBJIAAETh SHEPrUsMH, BO3ZHUKAIOLIMMU IpU
CIMSIHUM JBYX TIIPOTOHOB (siA€p BOJOpOJA) WM MPOTOHAa W JEWTOHa (siapa JeuTepus,
COCTOSIIIETO U3 MPOTOHA U HEUTpoHA) U Tak Aanee. [lockonbKy BCe MOTEHIMAIbHO MPUTOJHBIE
JUISL TAKUX IPOLECCOB YaCTHUIBI HECYT MOJIOKUTEIBHBINA 3apsi U, CICIOBATEIbHO, dJICKTPHYECKU
pacCTaJIKMBAIOTCS, UX HYKHO Pa30rHAaTh IO OYEHb BBICOKUX CKOPOCTEH WJIM, HHBIMHU CIOBAMH,
pa3orpeTb OO YpE3BBIYAHHO BBICOKMX TEMIIEpaTyp B COTHH MWIIMOHOB rpaxycos. [Ipouecc
CJIMSIHUS TIPOTOHOB , JIETKO U OBICTPO PEATM30BAHHBINA B TEPMOsIEpHOI 6oMOe, B yrpaBiisieMble
paMKH BCTpauBaThbCs HUKaK He kenaeT. B cBoém noxnane I1.JI.Kamuna HameuaeT HEKOTOpBIE
IyTH IPEOAOJIEHMs KpU3Hca, HO U ciycTs npakrtudecku 46 net (Hoknag B 1975 r. 1), Bo3 Bcé
Ha TOM ke MecTe. MexyHapoaublil mpoekt UTOP — goporyiiee MUKIOMHYECKOe COOPYKEHUE C
XapakTEepHBIM pa3MepoM peakiuoHHou 30HBI 1000 M, KPUOT€HHBIMU CBEPXIPOBOIAIINMU
MarHuTaMu, oOKJIaJKaMu U3 ypaHa U MPOYUMU HaBOPOTaMH, JIEIAI0IIUMHU YCTPOMCTBO JOBOIBHO
OMACHBIM M MAaJIOHaAEKHBIM, HE TapaHTUPOBAHHO DPEINAET IOCTaBICHHYIO 3aJady BBIXOJA Ha
IUIOTHOCTHU YHEPTUH, CYHIECTBYIOIINE BHYTPH aTOMHBIX CTPYKTYp. IIprunna Heynau BcE Ta ke —
HU3KHE IUIOTHOCTH IIOTOKA DJHEPrMM OT JJIEKTPOHOB, KOTOpPBIE MBI IOCPEACTBOM
JJIEKTPOMArHUTHBIX TOJEH, ymMeeM OBICTpPO M XOpOILIO PAa3rOHATh O MPAKTHUECKU JHOOBIX
SHEPTui, K MPOTOHaM, KOoTopble B ycTpoiicTBax THnma TOKAMAKA, Heo0X0auMo0 pa3orHath 10
CKOpOCTEH, Ha KOTOPBIX OHM (MIPOTOHBI) CMOTJM OBl MPEOJOJETh MOTCHIMAIBHBIN Oapbep
AJIEKTPOCTATUYECKOTO OTTAJIKUBAHUS U CIIUTHCS C TOCIEAYIOUINM BbIIEICHUEM YHEPTHH 32 CUET
neopManuu Macc IpoAyKToB ciusaus. Onenka KodpOUIMEHTOB nepeaadn dHeprun e~ = pt
nposeneHa Jlanaay JI.JI. B 1936 rony. OHu oka3anuch 4pe3BbIUAHHO MaJIbIMU.

Jns HarnsigHOCTH, TPUBEAEM HEKOTOphIE KAPTHUHKH, XapaKTepusyromme MexayHapoaHblil
ITpoext UTIP (International Thermonuclear Energetically Reactor ) rienoii 8 ~ 50 mipa. Espo :

OBIIME XAPAKTEPUCTUKU PEAKTOPA UTOP



rabapuTHble pa‘sepm peaktopa - 40 x 40 meTpoB



ITanopama crpourensctBa UTOP Ha FOre @panunn. Ynpasnenue us Anonun.

Ho IIpoGnemy pemiath HE0OX0AUMO, MTOCKOIBKY, KaK ObUIO CK3aHO, BMECTO MOTpeOHBIX 14 +
16 TeppaBarr »snexkTpuueckoil SHEpPruM, Ha CYLIECTBYIOIIUX, OCBOEHHBIX TEXHOJIOTHSIX
UenoeuecTBO MOXKeT BbIpabaTeiBaTh 2 TBT ¢ HEOONBIIMM, YTO CIYKUT MEPBOOCHOBOMA
MHOKECTBAa MEKIYHApPOJIHBIX MPOTUBOpeunid u KoH(mukToB. Kwurtaeum, k mpumepy, B Troj
NOTPEOIIAIOT SHEPTHUIO, TIOTYYCHHYO CKHUTaHUEM 2 TOHH yriisl, a AMepukaner] — 20+ ToHH !

[ockonbky MBI anesuapyeM k goknaay I1JI. Kanumsr Ha robuneitnoit ceccun AH CCCP, To
HE0O0XOIMMO OTMETHUTbh, YTO JOKJIa] Oa3upyercs Ha mocTynaTe B Buae 3akoHa CoxpaHEeHHs
Ouepruu (3C3), xota 3CDO, HauMHAsI C OTKPBITUS PATUOAKTUBHOCTH, IOCTOSIHHO MOJIBEPIaeTcs
UCTIBITaHUsAIM. bonee TOro, CymecTByeT emE OJHO CTpPaHHOE, JaBHO H3BECTHOE SIBIICHHE,
KOTOpOE, 10 O0JIbIIOMY CYETY, B 3aKOH coxpaHeHus 3Heprun HE BrnuceiBaeTcs. DT0 MarHeTusm.
[lo xkakuMM-TO MpPUYMHAM, MAarHUTHl COXPAHSIOT CBOK HAMAarHUYEHHOCTb IPAKTUYECKH
OeckoHeuHOe BpeMmsi, 0e3 M3MEHEHHUIl, XOTs, 10 OBITOBOW JIOTMKE, JOJKHBI COPOCUTH CBOIO
HaMarHMYeHHOCTb /10 BEJIMYMH €CTECTBEHHOI0 OKpYyXaromero nois 3emnu. Ho atoro no kakoii-
to npuunHe HE mpoucxomutr. Cnacator 3akoH CoxpaHeHus DHEPruM TpaIuIMOHHBIMHU,
0TpabOTaHHBIMU CIIOCOOAMH.

1. BBOmAT HOBBIE YaCTHULBI, KOTOPBIE «YHOCAT» HE JOCTAIOLIYK 3HEpPruro. THUNNYHBIM
IPUMEPOM SIBJISIIOTCS HEUTPHHO, KOTOPBIX ceidac Mpu3HaHo 3 Buaa (DJIEKTPOHHBIC, MIOOHHBIE U
Tay — HelTpuHO), BBeAEHHbIe B 1904 rony Hukomnoit Tecna u 1930 rony Bonsdranrom [aynu;

2. PaCI_HI/IpHIOT MacIITaobI paCCManHBaCMOﬁ CUCTCMBbI, YKa3bIBass Ha HAJIWYUC HCKHUX
«OTKPBITBIX» qaCTeﬁ;

3. 3ameras «mojJ KoOBEP» JAOCTaTouyHO BonMmomme (akrel Tuna: a) CamoyckopeHue
(HeorpaHnuyeHHoe !) 3apsia, MPOIIEIIIEro >JeKTpuueckoe mone [3, c. 265]; 6) Hemssku c



n3nydenrem Comnana (Eciou 6s1 Tam pabotan tepmosiaepubiii mukin bére, ConHile mporopesno Ob
3a JIECATOK MMJUIMOHOB JIET, @ OHO CBETHT MoOojiee 5-TW MUJUIMAPAOB JIeT W TacHyTb He
cobupaercs); B) CyllecTBEHHOE MPEBBIIICHHE HSHEPrUM MArHUTHBIX Oypb Ha 3emie, HaJ
sHepruelt, noctaBigemoit Comnuem [4, c. 302]; r) PacxogumocTs cymMMmapHOW 3Hepruu
KBaHTOBBIX OCIIMJUIATOPOB [5] U Tak jianee.

C npyroit CTOpOHBI, CYIIECTBYET TMI'aHTCKasi SKCIIEpUMEHTaIbHast 06a3a, KOTopas TOBOPHUT O
TOM, YTO BO3MOXKHO Noay4aTh 3Hepruto ucnonbdys [IPUHIUIIMAJIBHO APYI'UE nytu.

B coBpeMEeHHOM €CTECTBO3HAHHUU JOCTATOYHO OOJBIIOE KOJIUYECTBO SIBHBIX SIIEPHBIX
TpaHncopmarii MarepuarioB (B OCHOBHOM, METAJIOB), COBEPIIAEMBIX B YCIOBHSIX
ANEKTPOpPa3psAa, HIHEPreTHKY KOTOPHIX HEBO3MOXKHO CBECTH K MOJEISIM, NPUHSATHIM B
KJIACCUYECKOW M KBAHTOBOW Teopusix [6,7,8,9,10,12]. Caumkom Maibl S3HEPTUU UCIOIb3YEMBbIX
JNEKTPUYECKUX W MATHUTHBIX IIOJICH B CpPaBHEHWU C DHEPTHUSAMH, HEOOXOTUMBIMH IS
MIPEOIOJICHUS MMOTEHITNATILHOTO KYJIOHOBCKOTO Oaprepa MEXITY MIPOTOHAMH.
OcHOBOMONIOKHUKOM Hampasienus spisiercs CiayruaoB Hukomait Iletposuu (1854 — 1897),
npodeccop pusuku Kazanckoro MmmepaTropckoro YHuUBEpcUTETa, KOTOPBIN, COTJIACHO CIIOBAPIO
bpoxray3a u 3¢dpona, moayyana u30bITOYHOE YHEPTOBBIACICHUE B MPOIECCE THAPOIU3a BOTHBIX
pactBopoB, HaumHass ¢ 1891 roma ! HakoHewn, CyIIeCTBYIOT BECOMBIE JOKa3aTelbCTBA
TpaHCMyTalMil XMMHUUYECKUX 3JIEMEHTOB B *uBbIX cucremax [11,14,13,]. B [13] mocToBepHO
MOKa3aHa JXKU3Hb U PA3MHOKECHHE B OUTUCTHILIATE JTIOOMMOTrO OOBEKTa OHOJIOTOB, TJIABHOTO
cuMOHOHTA YeI0BeKa,- KHIeuHoi namouku Escherichia coli.

BepunHoii 3THX, 110 CYIIECTBY IKCHEPUMEHMAbHBIX PAOOT, ABIIAI0TCS Tpyasl A.B. Bauaepa
u H.W. NBanoBa, (hopMyiry KOTOPBIX MOKHO CBECTH B OJJHY CTPOKY:

1m3H,0 — 214 kr Fe + 20 kr Mn + ---+ 3.2 MBT — 4ac.3/1. 3Hepruu .

Ecnu oneHuTs 3HEpPreTHKy Imporecca ¢ yu€ToM TOro, 4TO B METaTOHHOH sijepHoi OomOe B

sHepruto TpaHchopmupyercss npumepHo | k[T Macchl, COTJIacCHO KiIacCH4ecKoil ¢opmyie

E=m- CZ, TO TpaHC(l)OpMaI_II/II/I BOJbI BOO6H.[C HU B KAaKHE BOpPOTa HC BIIMCBIBACTCA. Ho »st1o0

SKCIEPUMEHTAIBHBIN (pakT ! A KaK BBITJISIIUT YCTaHOBKA ?




. 3aciry>KeHHBIN JeATeNNb HayKN U TEXHUKU PO,
Jlaboparopust B koTOopoii paboTan Bauaes

A.B.

JOKTOp TeXHUYECKHX Hayk, mpodeccop MI'TY
HBanos H.N.

Bumsy peansasiii PABOUNU peakrop. Cpasaure ¢ UTOPom !!!

CxeMa ycTaHOBKH «DHEPTOHHMBa» COOCTBEHHOPYYHO npecTaBieHHas MiBanossiM H.U. B sHBape
2007r.
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R1-nepemenHslil pe3ucrop, o0ecneunBaroInii IpoTeKaHue Toka cuiaoi B 15-20 A B kaTy1ke.
R2-pe3ucrop nenu TpyOUaTHIX 3JIEKTPOIOB, 00ECIICUNBAIOIINI MPOTEKaHUE TOKa CUIION B 5-7 A.
CBII-cuMucTOpHBIN 010K MEPEKITIOUEHNS SHEPTUH.

R3-BHemHss Harpy3Ka 0TBO/IA AIIEKTPUYECKON YHEPTUH.

MII-MarHuTHBIE Ty CKATENH.

C-emkocTts. barapes konaencaropos-380V,min 2400MkD.

OKCINEPUMEHThl MO 3TOM CXeMe IMPOBOJUIUCH Ha BOJONPOBOJHON BOJAE, a TaKXkKe Ha
anekTponutre NaOH (pa3nuyHoi KOHIICHTpAIMH), U Ha Pa3HBIX CKOPOCTSAX IBUKEHHS BOIHOU
Cpellbl U Pa3HOTO cocTaBa. PeakTop u3 OpreTexiia ¢ BHEUTHUM TuaMeTpoM-60MM U BHYTPEHHHUM -
10mM. TonmuHa CTEHKH MEIHBIX TPYyOUYaThIX 3MEKTPo0B-1MM. PaccTosHue Mexay HuMu 15MmM.
Karymka - MeIHas IIMHA 4x1,5mM, 40 BUTKOB.

[TyckoBble MemHBIE ANEKTpOAbl — nuameTp 4mMM. HauanpHoe paccTosiHME MeXAy HUMHU
~1,5mm. batapes konaeHcaTopos - 3400Mk®D, 400V.

HpI/IHHI/IHI/IaHBHaH CXEMa OCHOBHOI'O 3JICMCHTA YCTAHOBKH — pCaKTOpPa

VHHHHHHHHHHHHHVHVHVH

S\




Cxema peakropa: 1 — o0nacTb paspsiga; 2 — BepXHHM TpyOdaThlil 37eKTpoJ; 3 — HIKHUN
TpyOuaThlil snmekTpon; 4 — Kopmyc peakropa; 5 — KaTywmka (MHAYKTOp); 6 — HMILYJIbCHBIE
(TlyCKOBBI€) IEKTPO/IBI.

CTpaHHOCTh COCTOHUT B TOM, YTO YCTaHOBKa BauaeBa — MBaHoBa Moria (pyHKIIMOHUPOBATH B
HENIPEPBIBHOM DPEXUME B TEUEHUE HECKOJIBKHMX CYTOK B LIOKOJBHOM 3Taxe MarnuToropckoiu
l'opuo — Meramnypruueckoii AkaeMuu, B KOMHAT€, CHUMOK KOTOpPOM MpPEICTaBIIEH BHIIIE.
OnHako, IpH MOMNBITKE CO3JaHUsl YCTAHOBKM Ha HOBOM Mecte,- npouecc HE BocnipousBoamics.
He ypaBanock mepeBecTd IIa3MOUJ B HEMPEPHIBHBIA PEXUM (YHKIIMOHUPOBAHHUS, KOT/Ia OH
TOPUT YCTOMUYMBO, MPAKTUYECKU OECIIyMHO, C MUHUMAJIBHBIM BBIXOJIOM JIYYHCTON M TETIOBOU
SHEPIuH, T€HEPHUPYS MOTOK CYNEPYCTONYMBBIX M30TONOB METAJJIOB B BUAE MEJIKOIUCIEPCHOM
B3BECHU B BOJIE U JJIEKTPUUECKYIO SHEPTUI0, MOAYJIMPOBaHHY0 50 repuamMu 4acToThl!

CHHUMOK JOJTOXKUBYIIETO TIa3MOUIa B YCTAHOBKE « JHEPTOHUBAY !

Ecnu ObITh COBCEM TOYHBIM, TO TPOIIECC OBUT OAHOPA30BO BOCIPOU3BEAEH ouephio Bauaena,
- T'anunoii AHnatosbeBHOM [laBioBOI, B mpolecce 3alUThl KAHAWAATCKOW HCCEPTAlMU B
WNuctutyre Metamnyprun YpO PAH. 3amyck Obul mpousBeaéH myOJIMYHO, B NPUCYTCTBUU
nucceptaimonHon komuccun BAKa. 3Banme kangmpata Hayk Obuto mpucBoeHo. HauGosee
MOJIBUHYJIaCh B BOCIIpOU3BeACHUHU Nporiecca Bauaesa - lBanosa rpynmna Ceprest ['oguna (Caiit
LENR.SU).

EcTb-m1 mooOHbIe MpoLecchl B IPYTHX arperaTHbIX cOCTOsHUAX BemectBa? [la, mmerorcs. B
[15] ommcan mporecc NOTy4YeHUsT H30BITOYHOM HHEPIUU B PEAKTOpe C paciUlaBOM U3
CTEeKJI000pa3HbIX cwiukatoB. Ha Beixozme,- cBepxumcteie Li, Na, K, Ca, Mg, crekno c
YHHUKaQJIbHBIMH MEXaHUYECKMMM U KOHCTPYKIIMOHHBIMH CBOMCTBaMHU M 3Heprus. B Hacrosiiee
BpeMs aBTOpbl pabortatoT B ['epmanuu, mockonbky Ha PoaumHe oOKa3aluch COBEPIIEHHO HE
HyXHbI. [Tocnennee BpeMs, K COKaJICHUIO, IIEpeCcTald OTBEYaTh Ha MHUChMa.

MeToapl ¥ TEXHOJIOTHH, ONUCAaHHBIE B [15], yX0oasaT KOpHSIMHU B pa3padoTku, TutoBa Hukomnas
®énoposnua u CoboneBa Banepmana MapkoBuua. [lompiTka TpeaCcTaBUTh TEXHOJIOTHH U
anmapatypy oomectBeHHocTH Poccum B 2000 — 2002 romy, HATOJIKHyJach Ha pPE3KOe
npotuBojielicTBre U Hempusithe co crtopoHbl Kammmpl Cepresi Ilerpouua (Cosmarens TB
nporpammbl «OueBuaHoe — HeBepostHoe», chiH mutupoBanHoro Kamuier I1.J1.) n mxkeydénoi



xomuccun PAH. [locne aToro Tak 3aKkoAupoBaIuCh U 3aMacKUPOBAIIUCH, YTO BBINTH Ha KOHTaKT
He yJnaércsi, He cMoTpsi Ha To, uto CoOoneB B.M. sBnsercs naypeatoMm JIeHMHCKOW IpeMuH,
BoszriaBnsil  HUM, koropblii  3aHuMMazncst  3akpeITbIMM  pa3paboTkamMu B oOnactu
MaTEPUATIOBEICHUS.

Teopust TexHOIOTHH, Ha3bIBaeMOU «IIpoyecc — obozaweHuey» COBEPIICHHO MyTHAs. XOPOIIO
MIPOCMATPUBAETCA CTPEMJICHHE aBTOPOB 3aMAacCKUPOBaTh CBOU YHUKAJIbHBIE JOCTUKEHHS,
CHpsATaTh UX OT Jokeyu€Hoi komuccun PAH, coxpanuts ¢unancupoBanue. Kazamgoce Obl,- BOT
TE camble HAmpaBJCHHs, KyJa HEOOXOIMMO CpEICTBa BKAUMBAaTh W CHIBLI OpocaTth. OmHaKoO,
peaiuy MPOTUBOIONOXKHBL. JItoau 00sSTCS, Ha KOHTAKT UIAYT ¢ TpyAoM. CBSA3aHO 3TO C TEM, YTO
TEOPETHYECKOro OO0OCHOBaHHWS HE 3HAKOT, 3amyraHbl JoKeydéHoW komuccuer PAH, eé
caHKuusMU. BmecTe ¢ TeM, Bce TeopeTHueckre 0OOCHOBaHUS pa3paboTaHbl M UMEIOTCS M BCE
BIIOJIHE OOBSICHUMO.

TEOPETMYECKHE OCHOBbI

B Hoxnamax Axamemmn Hayk CCCP B 1981 1. m B nampHeWIeM OITyOJIMKOBaHbI
ocHoBononararomme Tpyasl bayposa FO.H., babaesa FO.A., A6nekosa [16, 17, 18, 19, 20],
KOTOpbIe 0003HAYWIN JABUXKEHHE B CTOPOHY MPHUHIUIHAIHLHO HOBOTO IMOAXO0Ja B MOCTPOCHUU
¢usuueckoii kaptunsl Mccnemyemoro Mupa. M3HayaneHO, TpU JONMYIIEHUH JIOKAJIHHOTO
HApYIICHUST  KJIACCHYECKUX CHMMETpU B  BUAE KaTUOPOBOYHOW  MHBAPHUAHTHOCTH,
PENATUBUCTCKON MHBAPUAHTHOCTH, MIPOCTPAHCTBEHHO-BPEMEHHBIX TPAHCIISIIIUHI, TIPU HAJIOKECHUU
psila OTpaHHYCHHH HA CTPYKTYpy MpOCTpaHcTBa Ha Macmrabe mémbmem 10 7 cm, ymamocs
chopMUpOBaTh MPOLEAYpPhl W  TOJYYUTh KBAHTOBBIE XAapAaKTEPUCTUKH  YCTOMYMBBIX
3JIEMEHTApHBIX YacCTHUI] B BUAE MAacChl, 3JEKTPUUECKOTo 3apsijaa, OapuOHHOIrO 3apsia | 1Ip.,
KOTOpBbIE OKa3aJIUCh HEJIMHEMHO 3aBHUCHUMBIMH OT TIJI00QJbHOTO (haKTOpa, HMEIOIIEro
xapakrepuctuku BekrtopHoro Ilotenunana MaruutHoro u Onexrpudeckoro Iloms (BIT MOII),
BBenéHHoro emé /[x.K. MakcBemiomM u OTCUMTHIBAEMOTO OT BEpXHero mpezena Ag v 1.95-10%
I'c - cm, xoropsiii, B Teopun broona (7Th), B CBOIO ouepenib, OLICHUBAICS W MEPBOHAYAIBHO
CBSI3BIBAJICS C AKCIEPUMEHTAJIBHO BBIBEPEHHOM BeMWUYMHOW mocTosiHHOW [lnanka. BII B Th
BBICTYIIA€T CUCTEMOOOPA3yIOIIUM HavyalloM, MPOHU3bIBaeT BeeneHHyro oT riry6oko cy0aToMHOTO
ypOBHs 10 MeTaranakTH4ecKoro U UMeeT HampasiieHue Bo Beenennoii: [Ipsmoe BocxoxieHue a
= 293°+10° u cxinonenne & = 36°+10° Bo BTOpPOIl YKBATOPHANBHON CHCTEME KOOPAMHAT, UTO
OTpe/iesicHO HabJAaTelbHO-3KcnepuMeHTaIbHbIM (1) nyrém. C mo3unmii  KBaHTOBOW
MexaHuku padotel FO.A. baypoBa SIBISIOTCS pa3BUTHEM KJIACCHUECKON TEOPUU KBAHTOBAHHBIX
noneit [21], oGoOmmiaromieid B3aMMOJEHCTBUE SJIEKTPOMArHUTHOTO, O030HHOTO W CIIHHOPHOTO
IIOJIEH.

OToT noaxoa o6o3HavyaeT (PyHAaMEHT NPUHLIUITHAIBHO HOBOTO IMOCTPOCHUS (hU3NIECKOM
Teopun Habmrogaemoro Mmupa, kinanér Hadano HoBoid I[lapagurmer EctecTBO3HaHMS, KOraa
BMECTO CUMMETPUYHOTO H30TPOMHOrO IMPOCTPAHCTBA, HANEIEHHOTO 3aKOHAMU COXpaHEHUS B
BUJIC JUPEKTUBHBIX OTPAHWYCHUN BO3MOXKHBIX CHMMETPHH, TMpeAJiaraeTcsi CTPOUTH
HaOmogaeMbelii Mup B TPENNONIOKEHUH HAIWYWS MOIIMHOW aHW30TPOIUH, MPEACTaBISIOMEH
caMO CyIIECTBO TaK Ha3blBAaEMOIro «BakyyMa». IIpu TakoM DOCTpoeHMM BaKyyM
CTPYKTYpHUpYETCs, HaJAeNsIeTcsl OJHOMEpPHBIMU KBazuuacTuuamu, Hocurteasmu BII MOII,
owoonamu (byuons), W3 KOTOpBIX  KoHcmpyupyemcs HaOmogaeMbiii 3-Xx MepHbli  Rj3



busndeckuit  Mup. Ilpm d>ToM penepHbIMH TOYKAMH KOHCTPYHPOBAHHS  BBICTYMAIOT
9KCHEPUMEHTAIbHO BBIBEPEHHBIE (DyHIAMEHTalbHbIE (PU3MUECKUE BEIMYMHBI M NPUHLIMIBL 1.
[punrun CoxpaneHns DHEPrUHM, BIHECEHHBIH BO BHYTpPh IlmaHkoBckoro ooséma ~10733 cM,
KBAaHTOBO CBA3aHHOTO C 00BEMOM Habmomaemoii Bcenmemnoit ~1028 cM ; 2. Tlpunnun
Heonpenenénnoctu [I'eiizenOepra; 3. [lpunnun Munammyma nevictBusi; 4.  [lpuHiun
HNEPUOUYHOCTU U TaK Jlajee, YTO MO3BOJSAET MOIYYUTh OOLIETIPUHSTHIE TEOPETUUECKUE MOJIEIN
IpU HETMHEHHOM YCTPEMJIEHUU K KPUTHUECKUM 3HaueHHUsIM BBOAUMBIX B Th KOHCTaHT. BaxHo
OTMETHUTBH, YTO COTVIACHO KJIACCUYECKHUM IpEACTaBIEHUAM, Bapuaunuu (u3mMenenus) BII MOII no

— — >
[MpoctpancTBy matot MmarautHoe none (H = [VXA]), a Bapuanuu 1o Bpemenu, - anmekTpuyeckoe
= 104
(E=—-—).
c dt

B pamkax noBoi Ilapamurmber 0oOBSICHSETCS (BO3MOXKHO BHYTPEHHE HENPOTHBOPEUYHBO
cKoncmpyupoeams) W Ha0monaeMas Turantckas anuzoTponus [IpocTtpanHcTBa u Hamm4due
TEMHOM PHEPruM U TEMHOM Marepud. CTaHOBUTCS NOHATHBIM OTKYJa YEpPHAECTCs COBEPLICHHO
LUKJIONIMYECKAss DJHEPIHs, KOTopas MpOsBISIETCS, B NPUBEIEHHOM IpuMmepe Peakropa
«OHepronuBa» BauaeBa-lIBanoBa. OuEHKH »3HEPruu, KOTOPYIO COAEPKUT 4-X MEpHOE
[IpoctpancTBo-Bpems, koTopoe Mbl B OOBIACHHOM H3HU BOCIHPHUHHMMAEM KaK BaKyyM, JIaioT

HaJIMYUC OSHCPruv 3SKBUBAJICHTHOC 54- 10_5F MaCCbl B KaXJOM KBAaHTC HpOCTpaHCTBa,

orpanuyeHHOM IInmaHkoBCckoOM 1uHOM Xpi = 1/ GA/cy = 1.6 - 10 cm [22].

B pamkax paccmarpuBaeMoro mojxojaa BbIPHCOBBIBAETCSl HalpaBJIE€HUE, KOTOPOE S HA3bIBAIO
«TIPOTOHHOW XuUMHEU». [leno B TOM. 4TO TPOTOH CHOPMUPOBAHHBIM U3 UETBEPOK OIOOHOB,
Hecymux BII, kortopeie HazwBatorcs B Th 46 oObekramu (3 OGrooHa Ha (GOpMHpPOBaHUE
[IpocTpaHCcTBa, 3aHUMAaEMOro 0OBEKTOM B BHJE NPoToHa Pt m omun GrooH Ha GopMupoBaHUE
KOOpAMHATHI, KOTOPYI0 MBI BOCIIPUHMMAaeM Kak Bpems), nMeeT BOJHOBYIO HEONpPEAEIEHHOCTh
no koopauHare paBHyto ~ | merp (!). Jns cnpaBku, coorBercTByromas BosiHa Jle bpoiins
~10"13metpa. IIpu 5TOM «cocTaBHBIE YacTuy» poToHa (OOBEKTHI 46) UMEIOT HEOMPEAETEHHOCTD
M0 KOOpJAMHATE, COM3MEPHMYIO C pasMepaMu Habmomaemoil BcenmenHoit, pasnoit 1028cM u
JBIKYTCS 10 OJHOCTOPOHHHUM HEOPUEHTHPYEMBIM IOBEPXHOCTAM 4-X MEpPHBIX OYTBUIOK
Kneiina, norpyxénnsiM B 4-x mepHoe IIpoctpancTtBo-Bpemsi. Mimest TexHndyeckoe ycTponCTBO,
no3BoJistromee GpopmupoBats none BIl HykHOH KoH(HUTrypanmuu B HY)XKHOM MECTE, aBTOPOM
KOTOpOTO sABIsieTcsl Bain mokopHslid cityra [23], MOSABISETCS BO3MOXKHOCTh PEAIM30BATh TE3HC
FO.A. BaypoBa: «Taxum o00pazom, OCHOSHLIMU «KpAHAMUY», OQrOWUMU 3SHepaulo 0yoyujezo,

ABIAIOMCS dNIeMEHMApPHble YACmUuysl, a YNPAGIsiowel «PyuKou» K SMum KpaHam Ae1semcs
d0Ay

Hosas cuna F~AAsy - 20e Ay - cymmapnviil BII 6 30ne popmuposanus cunvl...» . 3aMETUM,

yro ¢akt Hanuuus B [lpuponme HOBOM, 5-0if cuibl, mpuHAT MexnyHapoaHsiM HaydHbiM
Coo6mectBoMm Ha koH(pepenmn SUNEC 2013 — Sun New Energy Conference, nmeBieii Mmecto
B Uramuu (Santa Flavia (PA), September 8-11th, B 2013 romy (http://www.solar-
conference.eu/news/sunec_2013_report.htm).

B mpomecce peanmzammu 3TOTO TE3Mca BO BpeMs pabOThl KOHKPETHOTO HHXKEHEPHOTO
YCTpOWCTBa,- TOTO ke peakTopa BauaeBa — MBaHOBa,- HEOOXOAMMO TOOUTHCS BBITOJIHEHUS
MHTETPaJIbHOTO COOTHOILIEHUS Ha MPUCYTCTBYIOIINE B YCTPOMCTBE 3JEKTPUUECKUE U MarHUTHBIE

TOJISI: (ﬁ —E ) (ﬁ +E ) > 0. Ho 310 yXe 001acTh UHKEHEPHBIX PEIICHUM, OTPOMHOE TOJIE ISt


http://www.solar-conference.eu/news/sunec_2013_report.htm
http://www.solar-conference.eu/news/sunec_2013_report.htm

noucka, M300peTaTeIbHOCTH U MHBIX PA3HOCTOPOHHUX MPOSBICHUN HAYyYHOM M MH)KEHEPHOU
MBICITH ¥ TajaHTa. [10ApOOHOCTH, U3JI0KEHHBIC HAYYHBIM SI3IKOM, MOXKHO HaWTH B [22].

B MarmuTHOM mosie 3emMiM B CHIIy NPHPOITHBIX YCIIOBHi, Takke CHOPMHUPOBAHBI YCIOBHUS
HapaOOTKH TPOTOHOB, KOTOPBIC JOTOJHSIOT OTPOMHBIE 3amachl MOJEKYJSPHOTO BOAOPOAA,
3armac€HHOTO TUIaHeTOo| B Mpoliecce (OPMUPOBAHUS HA PAHHHUX CTAAUAX POKIEHUS 3eMITH, Kak
OTIENLHOTO TUTaHeTapHOro o0bekTa. JuddyHmaupys w3 TiayOMH K TMOBEPXHOCTH, MPOTOHBI
MOPOKIAIOT U BYJIKAHUUYECKYIO ACSITENLHOCTD U HAPaOOTKY KOHKPEIU B YEPHBIX KyPHUIIbIIHKAX,
Ha OKCAaHMUYECKUX TIIyOMHAX B HECKOJIBKO KHIIOMETPOB IO MEXaHHM3My peakTopa BawaeBa -
WBanoBa [22, 24]. Taxxe HapaOatbhiBatoTcsi ra3, HedTh U yrosnb. K mpumepy, I'posnepckue
He()TH JOOBIBAIOTCS TIO TPEThEMY KpPYTy, IIOCIE BOCCTAHOBJICHHS B pPaMKaX MPHPOIHBIX
MPOIECCOB, KOTOPBIC BIIOJIHE BO3MOXKHO BOCIPOM3BECTH B pPaMKaxX MPHPOIOTOT00HBIX
TEXHOJIOTHH, 0a30i KOTOPBIX MOTYT BBICTYIHTH 3HEPro U METAJUIO TCHEPHPYIOIIUE MPOIECCHI
tuna Peaktopa BauaeBa - lBaHoBa.

Kenaro Yenexoe! CIHHACHBO!
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