Hoxnan. (konpuaennuanbuo).10 urouas 2003 r. BoccranoBien co crenorpammbl B 2007 1.
-pacuupenHblii yuenblii coer HUU ¢usnueckux npodiem PAH, npucyrcTBoBamm:
-3kcnepTHbiid coBeTr HUN «llentp nm.Kenapimay,

-3KCIEPTHBIN cOBeT areHTcTBa «PockocMocy
BOCCTaHOBJIEHO CO CTEHOTPaMMBI.
Joxinaxunk bepexnoit Anexkcannap bopucoBud K.T.H. pyKoBoauTeNb Jaboparopunn MAI'®
(HAOKP).
Conoxnagquuk HMruaroB bopuc HukonaeBuu Bemymuii KOHCTpYKTOp Jabopatopun MAIT'D
(HUP).
«MAT'®-ACIL.BUr

«MAT ®» a66peBuatypa npoekTa, 1abopaTopHasi yCTaHOBKA

«KOPT2K» KOpOTKO3aMKHYTHIH TOPOUAATbHBIN JIEKTPOHHBIHN KI'YT (BUXPB).

«ACII»-nuHamuyeckast CBEpXIpPOBOIUMOCTb.

Ha ocHoBe ckianpiBaronieiics teopun Beuiectsa (npukinaanoi) «II-C-T» map-
CIIUPalb-TOP, NOATBEPKACHHOM MEXAHO-MATEMATUYECKOM MOJEIBI0 Ha IPUMEPE
«EIIT» (ectecTtBeHHbIX NpUpoAHBIX Ted) OTKPHIT 3hdext KOPTIXK wmm JACII, npu
HOPMAJIBHBIX YCIIOBUSX, Harouui Bo3MokHOCTh monyudeHus CCMII (cBepxcuiibHOE
MarHUTHOE MOJ€), KaK JUIsl CTallMOHAPHOTO, TaK W JUIsi MOOMJIBHOTO HCIOJIb30BaHUS.
DKcnepuMeHThl Ha JabopaTopHoil ycraHoBke «MAT'®» moaTBEepKAat0T MPOTHO3UPYE-
MBbIE€ OCHOBHBIE U ITPUKJIAJIHBIE CBOMCTBA MTPOEKTA.

18 utons 2003 rona, Ha maboparopHoit 6aze mpoekta «MAI'®y», B TekyIieM OIbI-
Te Nel7, NOJHOCThIO MOJATBEPIUIICA PaHEE CIPOTHO3HPOBAHHBIN, C TOMOIIBI TEOPUH
«III-C-T» u ee 3eKTPOHHO-BU3yAIM30BaHHON MEXaHO-MaTeMaTU4YeCKOM MOJEINbI0, -
dbext JACII nnn npumenenssiii enie B 1973 rony B.I'un30yprom tepmun «KCII xapo-

IMpOo4YHasa CBCPXIIPOBOAUMOCTD).

be3 noxHoM CKPOMHOCTH 3TOT ICHb MOJXHO CPAaBHHUTBH C 3aIIYCKOM IICPBOI'O HC-

KYCCTBEHHOTI'O CITyTHUKA 3eMiik B 1957 rony.

Cetiuac s TonmpoOyI0 BCe OOBSICHUTH IO TOPSIKY.



Oxkomno 100 ner nazaa noxa pykoBojctBoM X. Jlopenna, Ctioapt-Tonmen mocra-
BUJIU, C€HYAC YK€ CUMTAIOIIUNICS TPUBHAIBHBIM OMBIT, C OBICTPOBpAIIAIONIEHCS KaTYIII-
KOW M ONPENEIINIIA MHEPLHUIO U MAacCy dJIEKTPOHA, YTO W MOCIYKHWIIO I BBIYUCIICHUS,
TaK Ha3bIBa€MOW, cuiibl JIopeHma. BOT TONbKO B3BECUTH KaTyIIKYy JO PACKPYTKH U BO
BpEMSI TOPMOKEHHUSI IOYEMY-TO HE 3aX0Tesd. 3aT0 Hamu cooreuecTBeHHUKU B CCCP B
AH benopyccun Beithuk u JIoOpOMBICIOB, NMPU MOBTOPEHUU ITOTO OIBITA, BCE-TAKU
B3BEIIMBAIM KaTylKy. [lomydnnu v moATBEpAUIN BCe, HO 00Jiee TOYHO, a TJIABHOE CO-
ObITHE UX OMBITOB ObUIO OOHAPYKEHHE, TaK HA3bIBAEMOT'0, BEKTOPA «3JIEKTPOIMHAMUYE-
CKOU TATW», 110 YaCOBOM CTPEJIKE BPALIECHUs KATYLIKU OH IOJIOKHUTEJEH, 4 IPOTUB-OT-
punareneH. i1 MHXKEHEpa a’poAMHAMUKA BEKTOP TAI'M 3TO IOJBEMHAS CHJIA KpbLla
camosieTa Wi poropa Beprosieta. Ho kak 0ObIYHO 3TO OBIBAET, UTO HAyYHBIE JAHHBIE MO
BBISIBJICHUIO «CBEXHX» MPUPOAHBIX 3((HEKTOB, JOCTATOYHO CHIIBHO pa3JIeIeHbl, IUPO-
KO U ri1yOOKOM MPOMAacThio, OT HHXXEHEPOB «CUIOBUKOB».M BOT mouemy. OnbiThl Beii-
HUKa U J[o0OpOMBICIOBA, XOTh OCYILECTBISUINCh Ha CEPbE3HOM akaJeMUUYeCKoM «0azey,
HO BEKTOD TATH MOSIBISUICS B J1a0OpPaTOPHOM YCTaHOBKE TOJIBKO B BaKyyMe, IO 3Haue-
HUIO ObLT He Oosiee 250 Mr, MOATOMY U HE ObLT XOPOLIO OCBEUIEH B HaAYyYHO-TIPAKTHYE-
CKOH JIMTEpaType U KaK MOKa3bIBAET ONBIT, HAIIPACHO.

HaydHo-Teoperndeckas monnep:xkka obocHoBanus mpoekta MAI'®, ommpaercs
Ha Ternepb, CYUTAIOUIUMUCS IEMEHTAPHBIMU 3HAHUS TEOPETHUECKOU (DU3UKH. DTO Pl
OTKPBITUI 3aKOHOB U 3aMe4aTeNbHbIX 3(P(PEKTOB, BO MHOTHUX CIIy4asX J0 CETOAHSIIHEr0
JTHSI TIOYEMY-TO HE UCTIOb3yeMbIX. UToObI nocTpouth MoAeinb EINIT (ectecTBeHHOE TpH-
POJIHOE TEJI0) U MEPEUTH Ha MOHATUE «HOBOTO pabOoYyero Tenay, Kak BoAa, BO3AyX U yr-
JIEBOIOPOJIHOE TOTUIMBO, HEOOXOUMO U JJOCTATOYHO, MPABUIILHO KUCIIOIb30BATh 3HAHUS
NpUOOPETEHHBIE YEJIOBEYECTBOM C MOMOIIBIO BEJIMKUX MOJABMKHUKOB (PU3HUKHU, HE OJIU-
ke 80 u He mamee 150 mer. C Bamero mo3BOJICHHS TIEPEUYHCIIIO BECh arOPUTM, HE0O0-
XOJAUMOI'0 IIOHUMAaHUS IIPOLECCOB, MPOUCXOIAIINX B MEXaHO-MAaTEMAaTUUYECKOW MOJIEIIN
EIIT: HproTOH 3-H BCEMUPHOIO TATOTEHHUS, OH K€ B3aUMOJICHCTBUE MEXAY 3apsiaMu,
Kynon, ®apaneii-MaxkcBest 0 CylecTBOBAaHUM MarHUTHBIX CHJIOBBIX TPyOOK M BUXpe-

BOM BSaHMOHeﬁCTBHH MCXKOY HUMU, FCHBMFOHBH 0 HEN30EKHOCTH BpallaTCJIbHbIX ABH-



KEHUM (BUXpel) B JErKOMOABUKHBIX cpenax, JKyKoBCKHil-BuxpeBas Teopus razos, Jla-
Byasbe, Knaysuyc u KnaitnepoHn kopmyckyJisipHas TE€OpHsl BEIIECTBA MOHATHE «DPUp»
uJeanbHas KUIAKOCTh U UAeanbHbId ra3, Jik. k. TOMIICOH OTKpBITHE KaTOAHBIX JIy4en
U Jpeiid 3MeKTpPOHOB B BaKyyMe-IIepBOE MPEANOI0KEHNE O BOZMOKHOM TOAYNHEHUHU
CBOOOJIHBIX 271eKTpoHOB HbroToHOBCKO# MexaHuke. (Teopuss BTP B.Putna). Jlopenn
uHepus: AeKTpoHoB, CtioapT ¥ ToJMEH MNOHATHE IBHXKYyLIas Cujia 3JIEKTPOHOB.
Maiikenbcon npousBoaHasi oT 3¢upa—spupHbiii Betep, CaHbsK MPOJAOTHKEHUE OMBITOB
MaiikenbcoHa M UX TMOJHOE NMOATBEpkaAeHUEe u HakoHel, B 1970 rony npu AH CCCP
PTU oxna u3 naGopaTopuid MOTHOCTHIO MOATBEPANIIA HAIMYKE dY(PUPHOTO BETpA, CIIE.,
u...BepHanckuii 1 BaBuioB MOJIHOE €IMHOAYIINUE TP BBEACHUM ITOHATHUS €CTECTBEH-
Hoe npupoaHoe teno (EIIT) u anekTpoHHbIi ra3  (e-ra3) Wid, €CiIu XOTUTE HOBOE «pa-
O6ouee Teno», Tecna HakomuTeNM e-Ta3a, reHeparop Ban-I'pada, HO 6onee rhdexTus-
HbI€, THEBMOPE30HAHC U PE30HAHC B 3JIEKTPOJAMHAMUKE, T€HEPATOPBI BUXPS, THUIIOTE3a O
BUXPEBOM JIBIJKEHHH BEILECTBAa Ha JItOOOM YpPOBHE Mpolecca r'uapo-,a’3po-, TEPMO- U
AIIEKTPOJUHAMUKA TI0 (JOpME U MO Ka4eCTBY C M3MEHEHUEM JIMIIb IO MIOTHOCTH. Ka-
MepauHr-OHec siBIeHHue cBepxnpoBoaumocTH. Hemenkas akagemus Hayk ¢ 1936 mo
1943 11, Anekc ¢on lllyma u B.1llaybeprep moarBep:kaeHne BUXPEBOTO JBUKECHUS Be-

niecTBa u padoThl 1o coznanuto reneparopa CCMII Ha ocHoBe pabdot Tecna
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OueHb 3HAMEHATEJIbHO, YTO HAIIM COOTEYECTBEHHUKH coTpyaHuku [[AI'U,
C.K.berseB u A.M.T"alipynun, MaTeMaTUYECKH OMUCANIM, HA OCHOBE ypaBHeHU HaBbe-
Crokca cTallMOHApHBIA COUpPalbHBIM BUXPb, BCIEACTBHME 3TOr0 HAalla OTEYECTBEHHAs
HayKa UMEET COBPEMEHHOE MaTeMaTHUeCKOe MpeICTaBlIeHnEe 00 IBOIIOIUU CIIUPATbHO-
ro BUXps B uacanbHoM Ta3e (Marepuainbl LIAI'M-2001 r.). YBepeHHOCTh B BEIOpAaHHOM
HarpasieHun ocHOB «ILI-C-T», pemenns npo6nem JICII, monyyenne CCM mosnis u BO3-
MO>XHOCTh UM YIpaBisATh, noakpemsaer [larent Ha uzoOperenue Ne 2127434 non Ha-
3BaHueM «Crocob orpenaeneHust abCONIOTHOTO ABMXKEHUS T, IBUKYILIUXCS PaBHOMEP-
HO ¥ mnpsmoiuHeitHo B (Bakyyme)». «POCITATEHT» 10.03.99 r. C.M. TumMmoHuHY.

[TonTBepxnenue teopun bTP B.Putna.
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Bce nepeuncieHHOe paHee W MOCITYX U0 OTIPABHOM TOYKOM JJIsi MOHUMAHUSA U
OTMCAHMS «HAYyaia» CKIIAJbIBAIONIEHCS TEOPUM BEIIEeCTBA (CKaKeM MpuKIIagHoi); «II-

C-T» map-cnupanb-top. LLIAP-3Hepronosa, cramoHapHoe CTaHAAPTHO-MOJOOHOE CO-



crosiaue, CITMPAJIb-pa3BuBaromuiicss WM 3aTyXaroIIUi MPOIECC pa3aadn Wik cOopa
9HEPruu OT dHeprojo3el, TOP-guHaMuveckn cOaJaHCUPOBAHHBIA DKCTPEMYM MEXKIY
Pa3BUTUEM pa3Jayd, SHEPTUU IHEProA03bl, U MPOTUBOAABICHUEM OKP. CPEAbI-KIIEPBas
BOJIHA», OYJIET ¥ BTOpasi, €CJIM PHEPro03a CaMoI0CTaTOYHa, B IPOTUBHOM ClIy4ae Mpo-
1I€CC 3aTyXalOUIUi, TPUBOISIINN K CKATUIO SHEPTrOA03bl, 10 Pa3MEPOB MEHBIIIE MIEPBO-
Ha4YaJIbHBIX.

Ha ocHOBaHMM BbIIIE CKa3aHHOTO MBI YBUJIEIW IyTh, KOTOPBII MO3BOJSAET MO-
CPEACTBOM MPOCTOTO TEXHUYECKOTO YCTPOMCTBA PEAIM30BATh MPOLIECC HEMOCPEICTBEH-
HOTO TIpeoO0pa3oBaHUs SHEPTHH OKPYXKAIOMEH Cpeibl, B HalleM ciaydae, dHepruto E-
rasa, B 2JICKTPUUYECKYIO, WIH B DJEKTPOJAMHAMUYECKUN BEKTOp (TaAru). TexHuueckoe
YCTPOMCTBO-3TO CIMOCO0, WM TMOMBITKA MOJICTUPOBAHUS MPOIECCOB MPOUCXOISIINX B
«rene» ectectBeHHoro npupoanoro tena (EINT), ckaxkeM 3Be3/bl Uil aTOMa BOJIOPO/IA,
C MCTOJIb30BAaHUEM HEPTUU HOBOTO «pabOYero Tenay.

OueHb TSKENIO MNPOJIOJKATH 3Ty TEMY B PYyCJ€ BCEro BBIIIE CKA3aHHOTO, IO
HECKOJIbKUM MpUYMHaM. Bo-IepBbIX, B OKOJIOHAYUYHBIX KPYrax pa3BejIoCh OYEHb MHOIO
«IIIaMAHOB» OT HAyKH, KOTOphle 3a nociieanue 30 JeT HanpuayMmbIBalld, U3BUHUTE, U
TOPCUOHHBIE MOJISA, U T.H. XPOHOHBI (YACTUI[BI BPEMEHHU) U TPABUTOHBI U AHTUTPABUTOHBI
U T.J., 4 T.1. [locie HUX 04YeHb CIOXKHO A0Ka3bIBaTh, YTOo DTO He mpoOIecKu «hKeHay-
Ku». BoO-BTOpBIX, HA CaMOM J€JIe BCE€ HE TAK yX M CJIO0XHO. [ JTaBHOE HYXHO
pa300paThcs Kak MEPEeUTH Ha MOHSATHE «HOBOE pabouee Teno» E-ra3 (351eKTpoHHBIHN ra3
Basunos u BepHazickuit), Kak ero HakariuBaTh U UCIOJIb30BaTh, KaK IPeoOpa30BbIBaTh
B IIOCTOSIHHO HAaKaIlJIMBa€Mbli CTATUYECKUN 3apsil, OCPOMHBIX NopsakoB (10! BoawT), B
TOK Ooybmux BeauduH (10% A/M), TOMBKO MpH TaKOM aJrOpUTME MBI MOYKEM BBIWTH Ha
caMoOg€ TIJ1aBHOE, CBepXCHiIbHOE MarHuTHOE 1oje CCMII, T.e., Ha co3JaHNEe MarHUTHOMN
aHOMAJINM Ha TeoMarHuTHOM (poHe 3emiu. Kak mM3BecTHO mpUpoja HE TEPIUT aHOMA-
JIMM, ¥ MBI TOXKE Ha 3TO Hajaesauch. Hageemcs Ha «BbIJIaBJIMBaHUE) aHOMAJIMU-CO3/1ai0-
IIyI0 TEXHOJOTMYECKYI) YCTAaHOBKY, B Hamem ciyyae «MAI'®», u3 reoMarHuTHOTO
dona nHamei 3emnu. [loMmHUTE 3aKOH ApXHMMena, TOJIBKO B HAIllEM CIIy4ae KUIKOCTh

ujeanbHas Wi uaeanbHblid Ta3 (E-ra3), monpaBku WM KpUTEPUU MOA0OMS, KOHEUHO



cBou. W Hu kakol panTacTuku. Hanesmuch, Kak MOKa3pIBaeT OIBIT, HE HAIPACHO.

Bo3HuKaeT 3aKOHHBII BOIIPOC: a IPUYEM TYT IMHAMUYECKAs, Ja €Ie U CBEPXIPO-
BOJIMMOCTb, J1a OY€Hb MpocTo, F3hdexkt MelicHepa, oTKpbIThIN eme B 1933 roay, riacur,
MAarHUTHOE I0JI€ HE MOXET MPOHUKHYTh B TEJIO CBEPXHPOBOJIHUKA. [10-Apyromy kak Obl
BBITAJIKUBAET €TO0.

JlnHaMu4yecKasi-3HAUUT TOCTOSHHO TOANUTHIBAEMAs CTATHYECKUM  3apsijioM
OTPOMHOM HAINPSYKEHHOCTH, OBICTPOBpAIIAIONIEECsS KOJbLO C BO3HHUKAIOIIUM, TOKOM
OOJIBIIINX BEJIMYMH U €CTh MOA00UE CBEPXITPOBOAHUKA, TOJIBKO 0€3 OXJIaXKJAeHUs 10 a0-
cotoTHOTO HYyJIs1. KOHEUHO, OB U TEXHOJIOTHYECKHE TPYAHOCTH, HETIPEOA0IUMbIC Ha
nepBeiil B3, Hanpumep, reneparop Ban I'paada, emuHCTBEHHBIN U «HEMOBTOPU-
MBII» CIOCOO HAKOIJIEHUS CTATUYECKOTO 3apsija IJisg MOCTOSHHOM MOIMUTKH Mpeoo-
pasoBarelis, 31eCb HE TOAUTCS, PUIILIOCH AeNaTh CBOM U T.A.

Cepus sxcniepumenToB Nel7 mokasana: MOKHO NOJIy4uTh 25-30 KT TSTH, B HOP-
MaJIbHBIX YCIIOBUSIX, U 9TO HE MPEesi, YCTaHOBKA Ja0opaTopHasi.

«JICII» Hay4yHO-TeopeTH4YecKasi,

«KOPTI7K)» nHKeHepHO-TeXHUYeCKasi a00peBuarypa.

[Ipoext «kMAT'®» 10 cO3/1aHHI0 KAYECTBEHHO HOBOI'O THUIIA BBICOKOIHEPreTHYE-
CKOM W CBEpXYIEJbHO JIETKOM YCTaHOBKHM MO ucnonb3oBanuio 3¢dekra JICII B HOp-
ManbHbIX ycnoBusx (18 C u 760 Mm.pT.cT.).

YcraHoBKa UMEET JBE OCHOBHBIC ()-IMU COOCTBEHHO-TEHEPATOP C TMOJTYyYCHHEM
DHEPIUil BBHICOKOTO TOPSAKA U JIBHKUTEIh CBEPXHU3KOIO YJEIBHOIO COOCTBEHHOIO
Beca (0e3 MCIoIb30BaHUsl SHEPTUM B3pbiBa 0€3 pa3pylIeHUs] BELIECTBA HA MOJIEKYJISAp-
HOM, aTOMHOM , U SIZIGPHOM YPOBHE). ITH BO3MOXKHOCTH HE 3aBUCAT OT IUIOTHOCTHU Cpe-
JIbl U BaKyyMa.

JleraTrenpHble anmapaThl ¢ npuMmeHeHueM reHepatopa «KOPTIX» umeror yHH-
KaJIbHbIE IPEUMYIIIECTBA HAJl BCEM PAaHEE CO3JaHHBIM: TPAHCIIOPTHBIE CPEACTBA HEOTpa-
HUYECHHOM TPY30MOABEMHOCTH CKOPOCTH U JAJTBbHOCTH, HE 3aBUCSIIUE OT CPEIbL.

['enepatop CCMII-KOPT2XK naetr, BO3MOXKHOCTh MOJYUYEHHS «ILJIA3MEHHOIO)

IIOTOKA C 3aJlaHHBIMU ITapaMETpaMu TCMIICPATYPEIL, 00BbeMa U INIOTHOCTH.



['maBHast HEOOXOIMMOCTh OCYIIECTBICHUS MTPOEKTA, IO MHEHHUIO aBTOPOB, 3aIllUTa
IMBWIN3ALMU HE TOJBKO OT YCUJIMBAIOUIUXCS TEHJACHLUMN MEXIYHAPOJHOTO TEPPOPHU3-
Ma, HO U OT 00Jiee MOTEHIIMATbHOMN, UCXOASIIEH U3 KOCMOCa, BOZMOXKHO TpsiyIIeil reo-
karactpode. [Ipoucxomsmee ¢ oobpekTamu tuna «2002-LM60» B mosice Koiinepa, okpa-
nHa Conneunoit cuctemsl (ILtyton).* (I[IpunoxkeHue, «Te3uchbi-0030p»).

[IpoekT mpoiies MepBUUHYIO SKCIEPTHYIO OLEHKY B CJICIYIOIMIMX OpPTraHU3alUsIX:
BBUA um.H.E. XKyxosckoro, HAY benapyce u PO, 'KHL HUMKC um. M.B. XpyHu-
yeBa U Ap. Haxoautcs Ha peueHzupoBanud B [IOTU um. Modpde A.®. PAH PO y Ho-
oeneBckoro naypeata Andepona XK.U. [lonana 3asBka Ha OTKpBITHE-TIpoILIa (GOpMAITH-
30BaHHY10, UACT dKcrepTusa «1o cymectBy» OUIIC.(...cnocob mogyueHns CBEpXCHUIlb-
HOro crarndeckoro marauTHoro nojst CCMII na ocHoBe otkpsitus 3¢ dexra JICIL...),
3asiBka Ne2001119318 ot 13.07.2001 r.

Te3ucob1-0030p. (oTBeThHl HA BONPOCHI U MOUCK npororunos no HTO nu HU-
OKP).

O COCTOAHMMU PABOT IO ITPOEKTY «MAI' ®»

Tema «O pykorBopHbIX HJIO», K KOTOPBIM MBI HE UMEEM HUKAKOT'O0 OTHOIICHHUS,
MHOTOKPATHO 00CY’KJanach Ha «3UreleBCKUX UTeHUsx» U Ha ceMuHapax «MexmayHa-
poaHoit Axaaemum OHepretuueckux Mupepcuit» umenu I1LK. OmenkoBa. Hamm ke
JOKJIaabl, MOCBAIMEHHbIE peanu3zauuu npoekta «MAI'® — JCII», ObuiM 4acTUYHO
omyOnrKkoBaHbl B cOopHuKe «/[yxoBHas Poccust u maTepHeT» B 2002 roay; B KypHasie
«Anpokocmudeckuit kKypbep» Ne6(30) — 2003 roay u B « Tpynax «MOCKOBCKOTO HHCTHU-
TyTa TernoTexHuknw», B 2004 romay, Tom 7, yacts 1. [lapannensHO aBTOPHI BEIU JKCIIE-
pUMEHTaJIbHBIE UCCIIEIOBAHUS B YACTH OTPAOOTKH HEKOTOPHIX IJIEMEHTOB KOHCTPYKIIUU
MHoro1eneBoit sueprerudeckoit ycraHoBku (QY) «KOPTEX - JICIT». Ceituac paGoThl
M3-32 OTCYTCTBHUSI CPEJACTB, MPHUOCTAHOBIICHBI IO HE3aBUCALIMM OT HAC MPUYUHAM.
Jleno B TOM, YTO Ha HEKOTOPHIX YPOBHSAX BIACTH, CIIOCOOHBIX XOTh KAaK-TO OPTaHH-
30BaTh (PUHAHCUPOBAHUE MPOEKTA «TYJISAET) aHOHUMHAS «PELECH3US» TUCKPEIUTHPYIO-
mas Hail TpoekT. YToObl He OBITh TOJOCIOBHBIMU MBI MPOIUTHPYEM KBUHTICCEHITHIO

KOIIMH 3TOr0 AJOKYMCHTA. HpOGKT - «MAJIOCBS3aHHBIM «IOTOK cO3HaHus»... Cama nacs



OCHOBAaHA HA MU3BECTHOM OIIBITE, KOTOPBI aBTOPbl MHTEPIPETUPYIOT ¢ TOYHOCTBIO «JI0
HaoOopoT». Bkpariie, Ha camom nene, K nepudepuu BpallarolIerocsi MaXxOBUKa OTO-
XKMYTCSI HE DJIEKTPOHBI (MIOHATHE «3JEKTPOHHBIN Ia3)» BEChbMa YCJIOBHO), a siipa aTOMOB
B y3JaX KPUCTAJUIMYECKOW PEIIETKH (OHU ropasfo TsKelee), HO, KOHEYHO HE HAMHOT'O
(peméTka ux BcE-Taku yAepkuT). M Bcero Toro, 4to o0€mIalOT «OTKPHIBATEIN IUHAMU-
YECKOI CBEPXIIPOBOJMMOCTHU» MpocTo He Oyner. Cyas 1Mo cioBaM TeX, Y KOro XBaTHIIO
CHWJI BBICTYIIIATh UX BBICTYIIEHHWE HE UTEHHUAX, 3TO TOKE ObLT IIOTOK CO3HAHUS, BBIJIE-
JIUTh U3 KOTOPOTO XOTh YTO-TO BPa3yMUTEIbHOE HE YJANOCh... BbIBOI: MO0 OHU TaK U
HE CKa3aJu HU CJI0Ba MO JENY, OTKPBIB YTO-TO, YETO CAMHU HE MOTYT JIaX€ BHATHO OIMHU-
caTh (MU XOTsI OBI MMOHATH), TUOO — YTO, K COXKAJICHHIO, 00JIee BEPOSITHO — UM M OITHCHI-
BaTb-TO HEYETO...»

JlanpHelne KOMMEHTapuu, KaKk TOBOPUTCS, - M3JIWIIHU. MBI OT BCEH AyIIH
OJlaroJlapuM aBTOpa TOM aHOHMMKH 3a OECIUIATHYIO pekiamy, MO0 OKPY’KaloIIHe €ro
«HE cJladble M HE CTAaHJAPTHO MBICISIINEY, «IIPOJBUHYTHIE» U «IIPOCBETIEHHBIE) (PU-
3UKHA-KOHCYJIBTAHTBI, KaK U OH, CaM, YACTOCEPJECYHO MPU3HAIUCh B TOM, YTO MO YIIH
NOTPSI3IIN B IOTMAX «IOJUTUYECKON» (PU3UKU MOCTPOECHHOM HAa MPUHLIUITUAIILHO HEMPO-
BEPSAEMBIX, MBICIICHHBIX 3KCIIEPUMEHTAX, KOTOPBIE MO3BOJISIIOT OYEHb JIETKO BBIIABATH
KeyaeMmoe 3a JerctBurenbHoe. Ha 3ToM MOkHO ObLTO ObI U 3aBepIIUTh Jokiaa. OqHaKo
ecnn y Bac, kak ¥ B MpONUIbIA pa3, XBaTUT TEPHEHUS, TO Mbl IOBTOPUM «IIOTOK CO3HA-
HUS», HO TeNeph yKe B Oosiee ToCTymHON GopMe, KaKk HaM KaKeTcs, JJi1 MHOTOYHCIICH-
HBIX TAMHBIX U ABHBIX OMIOHEHTOB npoekTa «MAT'® — JICII».

KoHuenrtyanbHbIM OTIMYMEM HALIErO MPOEKTa, OT BCEX CYUIECTBYIOUIMX B JIaH-
HOM 00J1aCTH HAayKH M TEXHHUKH, SBJISIETCS TO, YTO Hallla MHorouenesas BOY npeacras-
JsieT co00M MHXKEHEPHO-(PU3HUECKYI0 MOJEIb ecTecTBEHHOro npupoaHoro tena (EIIT).
OKcrnepuMeHTAIbHAsE MOJIedb DY COCTOUT M3 ABYX COOCHBIX JUCKOB KayKIbl THaMET-
pom okono 1,0 merpa. Jucku-naliHepbl paCKpy4YMBaIOTCS OT CHEUUAIBHOTO MPHUBOJAA B
MPOTHUBOIIOJNIOKHBIX HANpPABJICHUSIX O HEKOTOPOH KPUTHYECKOW YacTOThl BpalICHUS.
[Tpu HOpMAaNTBHBIX aTMOC(EPHBIX YCIOBUAX, IIPH YaCTOTE BPAIEHUS TUCKOB HUKE KpPH-

TUYECKON ObLTa 3aperucTpupoBaHa Bapuanusi Beca Bced ycraHoBkH (okosno 3000 H)



paBHas «woc» - «muayc» 300 H (30 kr.). JlanHbIN pe3yabTaT 0ObSICHSIETCS TEM, UYTO B
0001€ OBICTPO BpalIaONIErocs JMCKa MHEPIIMOHHBINA TOK MPOBOJUMOCTH Kauy€CTBEHHO
«MEHSIETCS» HAa KOHBEKIIMOHHBIN TOK. [103TOMY, reHeprpyemMoe B COOTBETCTBHE C 3a-
koHoM buo — CaBapa — Jlannaca MarHuTHOE 10JI€ BO3PAcTaeT B MUJUIMOHBI pa3, BbI3bI-
Bas YKA3aHHYIO BapUAIIMIO BECA BCEU SKCIIEPUMEHTAIbHON YCTAHOBKH.

[ToHsiITUE €CTECTBEHHOTO MPUPOAHOTO TENA, KOTOPOE Mbl MOJAEIUPYEM, B HAYKY
BBEN akageMuk B.M. Bepnanckuii. Onupasch Ha €ro Hay4YHYIO KOHUEIILHIO, CKaXKeM,
yto EIIT, xak u npocroe ¢uzndeckoe Teio (To eCTh COBOKYMHOCTh MaTE€PUATbHBIX TO-
YeK WM JII000e TEXHUUECKOe YCTPONCTBO), UMEET YETKME TpaHullbl U Maccy. OaHaKko
ot npoctoro (usuyeckoro tena EIIT ornuyaercs TeM, 4TO OHO MOTYUHSIETCS TOJIBKO
CBOHM 3aKOHAM Pa3BUTHS, CYIIECTBYET TOJIBKO B CBOEU OKPYKAIOUIEH CPElIe U, KaK Ipa-
BHWJIO, 3a CYET ITOM CPeAbl, HEPA3PBIBHO C HUM CBSI3aHHOM, U COXPAHSETCA 3a CUET JIH-
HAMHUYECKOTO PAaBHOBECHS KaK BHYTPEHHUX, TaK U BHEIIHUX MPOIECCOB, SABJISAACH JIOTH-
YECKU 3aMKHYTOM cuctemoi. [lon morndeckoil 3aMKHYTOCTbIO CHUCTEMBI TOHUMAETCS
HE PU3NYECKH 3aMKHYTAasl CUCTEMa, KOTOPBIX, KAK W3BECTHO, B YUCTOM BHJIE, B IPUPO-
JIe HET, & BO3MOXKHOCTh OJIHO3HAYHOI'0, YyBCTBEHHOr0 Bocupusitus rpanul] EIIT, cka-
K€M Kak SIBJICHUS NPUPOJbl. B MTOBCETHEBHOM XKU3HU, KAK U B HAYYHBIX 3KCIIEPUMEH-
Tax, 3TO BOCIIPUHUMAETCS KaK HAIMYUE YETKUX TPAHUI] U3y4aeMOro oObeKTa WU SIBJIC-
HUSI IpUpobl. IMEHHO YETKOCTh MOCIEAHUX SBISETCS HEMPEMEHHBIM YCIOBHUEM BOC-
MIPOU3BOJICTBA OMBITOB TPH JMATHOCTHUKE M UACHTU(DUKAIIMN U3Yy4aeMbIX O0BEKTOB. TO
€CTh 0€3 MOBTOPSIEMOCTH OIBITOB JIOTUYECKAash 3aMKHYTOCTh CHUCTEMbl TEPSET BCAKUU
cMmbici. K EIIT OTHOCAT: ramakTuku, 3BE€3/1bl, INIAHETHI U UX CITyTHUKH, KOMETHI, I1apO-
BbI€, JINHEIHBIE W YETOYHBIE MOJIHMM, MOJIEKYJIbl PA3JINYHBIX BEIIECTB, aTOMbI BCEU Ta-
omuipl nementoB .M. MeHneneeBa, HyKJIOHBI, 3JIGKTPOHBI U (DOTOHBI, a TaKkKe BCE

MHOT000pa3ue pacTeHUM 1 )KUBOTHBIX, B TOM YHCJIC M YETIOBEK.

N3 ompenenenus, B CWIy JOTMYECKOM 3aMKHYTOCTH cienyeT, 4yro Bce EIIT
MOTI00HBI, HO, €CTECTBEHHO, C YUYETOM UX TOJOKEeHHs B uepapxuu Bcenennoit [1]. 13-

BecTHO, uTOo 1 Beex EIIT cnpaBennuBa teopema Bupuana (TB), ycraHoBneHHas B
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1870 romy P. Knaysmycom ms 3BE€37 [2]. B coBpemMeHHOW HMHTEpIpETalid OHA, C
yuétoM (pyHIameHTanbHbIX paboT akagemuka B.J1. [lladpanona [3], B oOmiem Buae Mo-
*eT ObITh 3amucaHa B BUae anreOpamyeckoil cyMMmbl W I — rpaBUTallMOHHOMN, MOTEH-
nuansHoi 3Heprum EIIT, (kotopas ompenensieTcsi, Kak dHEPrus B3aUMHOIO TATOTEHUS
Bcex yacTull cucteMmsbl To ecTh EIIT, Hanmpumep, 3Be31bl; OHA K€ SBISAECTCS DHEPrUEH
CBsI3M cucTeMbl WK cocTaBHbIX 37eMeHTOB EIIT — W C); W B — BHyTpeHHel 3Hepruu
EIIT; W O — snepruu snextpudeckoro moist EIIT u W M — sHeprun MarHuTHOTO HOJis
EIIT. Ilpu stoM, sHeprus snaekTpoMarHutHoro uznyudenus (OMU) — W OMU EIIT,
paBHAsi CyMMe€ DHEPTUH €r0 MIEKTPUYECKOTO U MATHUTHOTO TOJIEW, U KOTOPYIO JJIsI CBO-
€ro yCTOMYHMBOI'O CYIIECTBOBAHUS OHO JOJKHO ITOCTOSIHHO M3JIy4aTh B TEUEHHUE CBOEU
(GKU3HI», B OKPYKAIOILYIO0 €r0 CPeNy M3JIy4aeTCs BO BCEM M3BECTHOM CIIEKTPE YacTOT
ANIEKTPOMArHUTHBIX ~ KoJiebaHuii, To ecTh B auanazone or “0” I'm mo 10% T'm B
TJIAHKOBCKOW CUCTEME M3MepeHusi (PM3MYECKUX BEJIMYUH HE CBSI3aHHON HM C KaKUMHU
MCKYCCTBEHHBIMU dTajJOHaMH [4].

B o6miem Bune TB onumceiBaet enunoe husnveckoe mose, KOTOpoe CyIIeCTBYET B
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Ha nam B3risig, mo mpeaBapUTENbHBIM OLIEHKAaM, YHUBEPCAJIbHBIM HOCUTEIEM
€IMHOTO (PU3MYECKOro moJis, (Kak cieayer u3 GopMyJsbl, ONpPENesomell NoIbEMHYIO
CUJLy BUTKA C 3JIEKTPUYECKUM TOKOM, WJIA PEaJTU3alMI0 €ro JIEBUTALMU Y NOBEPXHOCTH
3eMin) JOIHKEH CIIY>)KUThb (POTOH, TO €CTh HHIOTOHOBCKAsl «KOPIYCKYyJia CBETa», UMEIO-
asi Maccy, Ha MOPSIOK BEJIMUUHBI paBHY10 oT 1036 1o 1040 kr. DTa BenM4rHA MaCChI
XOpOILIO COBNAJAET C MAaCCOM MPECIOBYTOI0, HEYJIOBUMOI'O HEUTPUHO,— YHUBEPCAIBHOU
«3aruIaTkoi» Bcel (PU3UMKHU BBICOKMX YHEPruil. ITO0 MOXHO OOOCHOBAThH TEM, YTO CBO-
O0o1HbIN uaeanbHbId (GoToHHBINA Ta3 (CUDIY) — 310 npecnoByThId BCE MPOHUKAOLIUN
a¢up, TO ecTh UjealbHOE “‘pabouee Teo” BceeneHHOM, HOCsIIee Ha3BaHUE — «PEIIMKTO-
BOE M3iIyueHue». U emeé notomy, 4To Ha MOPSIAOK BETMYMHBI TPAaBUTALIMOHHAS TTOCTOSH-
Hasl ¥ TPaJUEHT MHAYKIUU MArHUTHOTO IOJs, CKaXEM, Y MOBEPXHOCTU 3€MIIH, COBIIA-
naioT u oneHuBaroTcs BenmunHou 10!, Kpome atoro, ¢dopma 3ammucu TB xoperHBIM
00pa3oM OTIMYaeTCs] OT TEPMOJUHAMUYECKOIO 3aKOHA COXPAHEHUs SHEPruu [S], KOTO-
PBIM OIIPEAEIISIET TONBKO BENUUUHY BHyTpeHHeW sHepruM EIIT kak ogHO M3 cnaraempix
BEJIMYMH B HeW. Bropeim pocronHctBomM TB siBiisieTcss TO, YTO OHA B HE SIBHOM BHJIE
YUHUTBIBAET MPAKTUYECKHU BCE BUABI (DyHIaMEHTAIbHBIX B3aUMOJIEUCTBUI B MpUpPOJIE, K
KOTOPBIM OTHOCSATCSI TPAaBUTALIMOHHOE U 3JIEKTPOMArHuTHOE B3ammopeicteus [6]. O
CJ1a0bIX M CUJIbHBIX B3aUMOJEHCTBUAX, Kak 1 0 KII/] pasnuunbix DY, pazroBop mouaer
YyTb-4yTh HMKE. A IIOKa ClIeIyeT OTMETHUTh, uTo onupasick Ha TB u momstue EIIT
ObLIa BCKPBITA CYNTHOCTH SIBJICHUN MPHUPOABL: mapoBoir MoiaHuH [6], TyHrycckoro de-
HOMEHa [7], CBepXMpPOBOJMMOCTH, a TaKXe ObUT M300PETEH YHUBEPCAIBHBIN CIIOCO0 3a-
LIUTHI JIFOOBIX OOBEKTOB OT MOPAXKEHUH JIMHEWHBIMHU, YETOUHBIMU M LIAPOBBIMU MOJI-

HUSIMU JTa)K€ TIPU OJJHOBPEMEHHOM MX yape[8,9].

11



[——
i
-

4 R LU

A Ll
B

NabopatopHas

B3Y-«KOPTIK» o) i

- »
yCTAHOBKA [eH.CCMIN OTXOJ0B JTA-«KOPTIX

Tenepp, kpatko, paccmorpum Bonpoc o KIIJ paznuuneix OV, B TOM yucie u
npeanaraemoi Hamu MHororeneBoit JY. HUrak, KIIJ[ m060ro TeXHHYECKOTO YCTPOM-
CTBA, JAXE€ IIKOJbHUKH, OMPEAEISOT Mo (Gopmyiie [2], Kak OTHOLIEHHWE TIOJIE3HO HC-
M0JIb30BAaHHOM 3HEPIUHU KaKOr0-TM00 YCTPOMCTBA UM MOJIE3HOW SHEPIHH, KOTOPYIO MO-
Jy4yaroT OT Kakou-mnbo DY K cyMMapHOMY KOJMYECTBY DHEPIMM, TMOJABEACHHOMY K
YCTPOMCTBY WJIM 3aTpayeHHOMY B DY Uil OJy4YEeHHs MOJIE3HO UCIIOJIb30BAaHHOM 3HEp-
ruu. Takum oOpazom, no onpenenenuto [2] KIIJ[ m000ro TeXHUYECKOro YyCTpoOHCTBa
(npotesza B mpupoae) uinu DY, u naxe EIIT, 6onpme 1,0 Hukak He MokKeT ObITh. M3 10-
BCE/JIHCBHOM MPAaKTUKH W3BeCTHO, uTo HauOonbmuMm KIIJ[ cpenu Bcex «mpoTe30B» B
npuposie 001analT TOJBKO PETpPaHCIATOphl dHepruu. Hampumep, y 3IeKTpUUECKHUX
TpaHchHOPMATOPOB OH MOXKET ocTUTaTh 98%, a y cBepxmnpoBoauukoB, kak y EIIT, on
Ha MOPAJIOK BEJIMYUHBI TOJKEH ObITh paBeH 99, (9)%, TO ecTb aCUMOTOTUYECKH CTpE-
mutcs K 1,0. Keraru, KITJ[ mapoBo3a OpatheB UepenaHoBbIX Ha Tpu MopsiaKa (TO €CTh B
1000 pa3) 6onpuie yem oxumaembid KIIJ[ oT mpoexkTupyemoro mo MexayHapOIHON
IpOrpaMMe pPEeaKTopa YMNPaBIIEMOrO0 TEPMOSIEPHOIO CUHTE3a, OMNBITHBIA 3K3EMILIAP
KOTOPOr0 MEUTAIOT BBECTH B AKCIEPUMEHTAIBbHYIO 3KcIuTtyaTanuto k 2060 rony. B Ha-
mem cinydae ctpemsiende KIIJ[ x enuHuiie onpenensieT KOHKPETHO BPEMS «KU3HM

EIIT, nanpumep, MpOTOHA WM 3JIEKTPOHA, KOTOPBIE SIBISIOTCS BEYHBIMU JIBUTATEIISIMU
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OOHBIN MaeaNbHBIN (POTOHHBIN Ta3, KOTOPHIKA B OTiaM4Ke OT (hoTOHHOTO ra3za bose, 00-
Janaer maccoit). KpoMe 3toro, 4ucio AeBATOK ONPENENIeTCs JOMUHUPYIOLUIUM KaHa-
JOM TpeoOpa3oBaHus PHEPrUU WM (PU3MYECKHUMHU BO3JCUCTBUSMU Ha pabodee Teno
1100011 DY, a UMEHHO: TEIUIOBBIM, MArHUTHBIM I10JIEM, 3JIEKTPUYECKUM IOJIEM WJIU I'pa-
BUTALIMOHHBIM. {11 peaiin3anuu MOCIEIHEro B JIAOOPATOPHBIX YCIOBUSAX HEOOXOIUMO
OCYUIECTBUTh TPABUTALIMOHHBIN KOJIJIANC KAaKOW-HUOYIb AJIEMEHTapHOM 4YaCTULbI, TO
€CTh MOJYYUTh YEPHYIO IBIPY B MUKPOMUPE, YTO SKBUBAJICHTHO MOJYYEHUIO PYKOTBOP-
HOM mapoBoi MonHuu. He mpaBpa yim, acumnrorundeckoe crpemsienue KIIJ x 1,0 Bo
BCEX BO3MOXKHBIX IIEPEYUCIICHHBIX BAPUAHTAX OYEHb HAIIOMUHAET TPETUM 3aKOH TEPMO-
JUHAMHUKU — IPUHLIUI HEAOCTHKMMOCTH aOCOIIOTHOTO HYJISI TEMIIEpaTypbl HUKAaKUMU
croco0amMu U TEXHUYECKUMHU YCTPOUCTBaMU JUisl ux peanusauuu [2]. Jlaxke y Be4HOro
JBUrartens, ckaxeM, y Beenennoil win y aroma Bojgopona KIIJ pasen 99,(9)%. Otum
ckazaHo Bc€. Hy a to, uto y HekoTopsix uzooperareneit KIIJI npessimaer 100%, moc-
turas 420 wiau 1081% [10], yka3siBaeT Ha TO, YTO aBTOPHI JIMOO HE UMEIOT HUKAKOTO
MPEACTaBICHUS O (PU3NYECKUX TMPOIIECcCcaX, MPOTEKAIOIIUX B UX «BOJIIEOHBIX)», IKCIIE-
PUMEHTAJILHBIX YCTAaHOBKAX, JIMOO MpeIHAMEPEHHO BBOST HAYUHYIO OOIIECTBEHHOCTD
B 3a0myxaeHue. To ecTh MPOCTO U OTKPOBEHHO CIEKYJIUPYIOT Ha «OKEaHE JapMOBOIi
HHEPrUH, KOTOPYIO OHU OOELIAIOT 4YeprnaTh «HEMEPEHO» U3 (PU3UUYECKOrO BaKyyMay.
OpnHako, 4yTO Takoe (PU3NYECKUN BaKyyM HHKTO M3 HUX HE UMEET HU MaJICUILIEro Impes-
craBieHus [10,11] u Bce apy)HO 3a0BIBAIOT, YTO «OECIJIATHBIN CHIP OBIBACT TOJHKO B
MblenoBke». K coxanenuto, GyHAaMEHT 3TUX CIEKYJAIMH OCHOBAaH Ha TOM, YTO Be-
mukuid  yuéHelii Bonbsgranr Ilaynu, KOTOpbI TOJBKO BO HMsI CHACEHUS Tep-
MOJMHAMHYECKOTO 3aKOHA COXPAHEHUS SHEPrUU MPUAyMal C MOMOIIBI CBOUX KOJUIET
yactuily — HeUTpuHoO [12]. C tex mop Bcs (huU3MKa BHICOKMX SHEPrUil BCTalla ¢ HOT' Ha
rOJIOBY M CTOUT Ha HEW J0 CHUX IOp, U Ojarofapsi 3ToOMy y4€HbIE BO BCEX OTPACAX 3HA-
HUI CTanM yepnaTb CBOM IIOCTYJIaThl U AKCHOMBI Y 3KCTPACEHCOB — «0CO00 HEPBHBIX
J0JIEN», TO €CTh BCTAJIU HA YMCTO METa(hU3NUYECKUN ITyTh MMO3HAHUS OKpYKaroUlell npH-
poJbl, Kak s3pIYHUKH. OIHAKO JaHHas mpobiema pemaercs npocto. [IpocunTas G6ananc

SHEPIuM Mpu OeTa-pacnaje no TeopemMe BUpHuajaa, Mbl  yOeXKaaeMcsa B TOM, UTO B MpPHU-
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poJbl, Kak s3bIYHUKH. OIHAaKO JaHHas mpobiema pemaercs npocto. [IpocunTas Gananc
SHEPruu Npu OeTa-pacraje 1mo TeopeMe Bupraia, Mbl  yOeKaaeMcsi B TOM, UYTO B MPH-
poJie He ObLIO, HET, U HE MOXKET ObITh HUKaKUX HEUTpuHO. 10O HEUTPUHO — 3TO BCETO
Ha BCEr0 BBICOKOXHEPIeTUYECKUN HMMITYJIbC (BBIOPOC, CIYCTOK, WJIM €CIIM XOTHUTE HE
YCTOMYMBBIN BOJTHOBOM MAKET) 3JIEKTpOMarHuTHOro usnydenus (OMUN) pacnagatroiiero-
csl ipa, KOTOPBIA, BEPOSATHO, MOKHO 3apEruCTpUpPOBATh APYTrUMH, 00jee MPOCThIMU
crioco0amu, HEXeNM XUTPOYMHBIMH JIETEKTOpaMU «HEUTPUHHBIX MMOTOKOBY». U BCE. Ho
pa3 3TO Tak, TO B MPUPOJIE HE ObLIO, HET U HE MOXET ObITh, HU CHJIbHBIX, HU CJIA0bIX
B3aMMOJICUCTBUII — 3TO BCE Wrpa BOOOpPaXEHHUS IO TMpaBWIAM «IOJUTUYECKON
buzuku» [13]. 3akaHuuBas JOKJIa] HAM XOYETCS OTMETHUTh, UTO B camMoM Havaie XXI
Beka HeMmenkue yuéHsle: Credanns Komocca n Moxan I'peiinep chaenann Bennuaiinree
OTKpPBITHE, TOATBEPAUB IKCIEPUMEHTAIbHBIM IYyTEM, CYILIECTBOBAHHUE UYEPHBIX JbIP B
Kocmoce [14], uro anpuopu MOATBEPKAAECT MPABUILHOCTh KOHIIEMINHU 3aJ10KEHHOW B
ocHOBY MpoekTa «MAI'® — JICID» nim « KOPTIX».

Ilonck NPOTOTHIIOB ¥ AHAJIOTOB, OTBETHI HA BONPOCHI.

3a 800 ner o poxzaecTBa XpUCTOBAa NPH MpaBiieHUH Haps Mapayka yxe ObLIo
obosxecTBieHHOe noHsTHE «YepHoro ComHIay, HEBUIUMOTO JIJIsl YEJIOBEUECKOTro IJ1asa,
HO BJIMSIIOIIETO HAa pa3BUTHE CyAbOBI YEJIOBEUECTBA HA TUIAHETE, J1a U CAMOW COJTHEYHOU
CHUCTEMBI.

«Peitx»-00xecTBeHHAs MeUTa KyJbTUBHpYyeMas KperamMmu npu Mapyke, cTpaHa,
KoTopas OyaeT moctpoeHa OenbiMu TuTaHaMu U OyAyUIUX >KUTh BHE MPOTUBOPEUHS C
IPUPOIO, a BO B3aUMOJICHCTBUHU C HEIO, U TOT/Ia y HUX He OyAeT mpoOjeM HU IHepre-
TUYECKUX HU KaKUX JIPYTUX JUIsl TIO3HAHUA ceOsl U €e CaMOM..., TaK IJacuT JereHjaa o
«Penx-Maney.

N3otepuka 3-ro Peilixa Bcs mpoHu3aHa BepoBaHusiMU B «Peiix-Many», U3 Hee
B3siTa U Bcs cuMBoJmka A.l'mtiepa-3Hak “SS”, cBacTuka u MHOTOE Jipyroe. TaitHoe 00-
HIECTBO «AHaHep03» MPOIMOBEIOBAJIO MOHATHS CIUSHUA C IPUPOJON U B3aUMOJECICTBUE
C HEW, YTO U MOCIYXHUJIO JJI OpraHu3aluy, TaK Ha3bIBAEMOTO0 «MHCTPYMEHTAJIbHOI0)

obmecta Tyne wnu “SSi-4”, B KOTOpOe BXOJAWIIA CaMbI€ BbIJIAlOIIMECs YueHble [ epma-
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reiimep-aTomMHbIN KoTen, MoKTop A.don Illyma npe3uaeHT HEMEIKON akageMun HayK, B
ero rpynne 6sutu X.Komnep, 1. Xa6epmons, P.Mutt), [.benymio u B.lllay6eprep, ko-
TOpBIC B KOHIIE BOMHBI y4acTBOBAJIM B 3ambiciie [ utiepa “Vernaton verwafen”-opyxue
BO3ME3US.

Tak BOT 3TO U €CTh T€ CaMbl€ TPU TPYIIIIbI WU «TPU KUTA», HA KOTOPHIX OCHOBBI-
Bajicsl 3ambicen I'mrnepa. J[Ba «kuta» Ham Ooyiee WM MEHEE HM3BECTHBI, paKeTHas U
aTOMHasi TPOrPaMMBI, a BOT TPETHUIA..., 0 HEM JI0 CHX MOpP XOJAT, Oymopaxkaiiue mnpeccy,
JIET€HJIbI O «CBEPXOPYKUK» (HAIITUCTOB.

Ha camoMm nene mepBbie J1Ba «KHUTa», JUIIh MPUKPBIBAIA CAMOTO OOJIBIIOTO H
[EHHOTO TPETHETO «KUTa»-MPSIMOE MOPOKICHUE OKKYJIBTHOTO 00IIecTBa «AHaHEPOI,
Y BOT ITIOYEMY: OKa3bIBaeTcs eme B 1938

roxy I'.I'epuHry B 3aKpbITOM JTAOOpATOPUH IEMOHCTPUPOBATIHN JICKTPOIUHAMUYE-
CKUW JABMXUTENDb A0KTOpa A.(on Illyma, KOTOpbIIl MOT I€BUTUPOBATH B IPOCTPAHCTBE,
1ocJie 3Toro ObljIa OpraHU30BaHa CBEpPXCEeKpeTHas JlabopaTtopus “SSi-4”.

C 1939 rosa nosiHBIM X0JIOM 101 MaTpoHaxeM ['.I'epuHra, uaeT oCBOEHHUE 10KHO-
ro nojroca 1iaHersl, npoekT «Hosas [lIBadbusi»-100 moa/m010Kk Tak U HEOBLTU OOHAPY-
*eHbl corosHnkamu (1944 r.). B tom ke 1939 rony A.don llyma, B coctaBe oOrmiecTBa
Tyne, paznenun CBOK TpyIy HA ABA MOJPA3JICICHUS «adPOJIUHAMUYECKOE» MU «IJIEK-
TpoauHaMmuueckoe». B «aspo» Bxogmmu: @.bpayn, Il.Xab6epmons, P.Mutts u /l.be-
aymnno U yxe B utonie 1941 roga 6p110 10510KEHO O TPoekTe «OMHUOY»-TEXHHUECKOE
o0o3Hauenue “FeU-7". K 1942 rogy crnoxunach «3ieKTpo-rpymnmna» B Heill Obuin B.111a-
yoeprep u X.Komnep-nmpoekt «OMHHOY-4» TexHuueckoe o0o3HaueHue «Bpuib-2,
«Bpunb-9» u «Angpomen-1». OueHb UHTEPECHO, YTO KE MPUKPHIBAIA BCE 3TH YUEHBIE,
a umenHo: rpynny B.IllayGeprepa..., a BOT 4TO: MBI BCerja MHTEpPECyeMcsl Cyap0amu
yIAWINBBIX JIIOJIEH, a TeM Oojee Bblaarolmmxcs yaawinBbix yueHbix-®d. bpayna u O.
Omnmnenreitmepa 310 Teneps yxke B CIIA «ux» pakeTsl U «ux» aromHas 6omb6a. Ho
cynab0a B.lllayGeprepa moxeTr ObITh OoJiee 3Haunmasi Oblia Toraa ais «3-ro Peiixay,
9YeM BCE OCTAJIbHBIE, MOXKET OBITh €T0 Cy/Ib0a U €r0 Hay4YHbIC U TEXHUYECKUE TTPOCKTHI U

ceiiyac Oosee yeM AKTyaJIbHBI, 1 BOT KaK A I1oJiararo mo4cMmy... .
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4eM BCE OCTAJIbHBIE, MOXKET OBITh €T0 Cy/Ib0a U €ro Hay4YHbIC U TEXHUYECKUE TIPOSKTHI U
ceiiuac 0oJsiee yeM aKTyalbHBbI, M BOT KaK s MOJIArai0 oYeMy... .

Buktop IllayOeprep Obul sippIM mpUBEpKEHLEM oOmIecTBa «AHaHEPO3», y HEro
nake ObUTH pabOTHI IO ACTPOHOMHUH, & UMEHHO IO MAaTEMaTHYECKOMY 0OOCHOBAHHIO CY-
IIECTBOBaHUSI HEBUJIMMOTO MTpoTUBOBeca HameMy CoiHIYy (OH BCe-TaKy Hallel ero, T.H.
nosic Koiinepa) 3To ceifuac mpo HEro Koe 4To MU3BECTHO..., Hy Torjaa lllayOeprep Obu1
noutu (panatukom «Peiix-MaHb» U PUBEPKEHIIEM BCEX €€ UCH, U II1aBHO ee 3aroBe-
JI1 O HEBPEIOHOCHOM B3aWMOJICHCTBUU C MPUPOJON U CBATO BEPHII, YTO TOT/a OTKPO-
I0TCS BCE €€ BO3MOXKHOCTHU. [TocTynaT ero Hay4HOH A€SITENIbHOCTU-«...MbI TIEPEIBUTaEM-
Csl HE MPaBUIIbHO, HEOOXOIMMO COOJIIOIATh MOA00KE CIUPae0Opa3HBIX MPOIECCOB...»,
«QHEPrus B3pbIBAa CATAHUHCKUI CIIOCO0 MOTYy4YeHUSI SHEPTUU» U T.J. T. II.

Tak BoOT, Tak Ha3bIBaeMmasi dieKkTpoauHamudeckas rpymma B.IllayGeprepa mpe-
MOJIHECIIAa HALIUCTaM YK€ B TO BpeMs B mpoekTe «OMHHOY» crioco0 CO3aHusl aHOMAJIb-
HOTO MAarHUTHOTO IMOJISI WJIM CHOCOO MOJIyYEHHS] CBEPXCHIIBHONO MAarHUTHOIO TOJIs
(CCMII).

Texuuueckue npoekTbl «Bpuib-2» u «Bpunb-9», Obuin (3aMeThTE) 3aKOHYEHBI
JI0 CTaJIUM IETaJTUPOBKM OCHOBHBIX Y3JIOB U arperaTroB, a HE OOIIUX TEOPETUICCKUX TH-
note3. «Bpwib-2» OblT amnmapaToMm ucnoisb3ytonmm reaeparop CCMII npu Bece Ha
coopounom ueptexe 10 30 TonH, «Bpuib-9» 1o 50 ToHH, a «AHIpoMeaa» Kak 0a30BbIN
kopabib cBeite 1000 ToHH, B IpoekTe « OTHEHHBIN 11apy YIIOMUHAJICS ClIoco0 (hOKyCH-
poBku CCMII (ananor amepukanckoro «XAPII»-npocTsie coBnaaeHus), Win JIy4-aH-
TUpaJap W Jyd JJis mepefadyu dHEpPruu B3pbiBa. Tak BOT «Bpuib-9» UCHBITHIBAICS HE
MOJi CBOMM 0003HauYeHHEM (OMATh MPUKPHITHE), a oA 0o0o3HaueHueM “V1-E’-3To Tema
®.bpayna. 17 anpenst 1944 ron 1. Xa6epmoinb noxnaapiBasl ['UTiaepy o nmpoBeIeHHBIX
ucneITaHusaX «cynepseproneray 24000 M. BbicoThl, 120 M/CeK.-CKOPONIOABLEMHOCTD, HO
NoTeps amnmnapara Ipu CHUKEHUHU K 3eMiie, U Tak 7 pa3 MoApsJ, Ka3ajioch Obl MOJTHas
HeyJaya, BOT TYT TO €lle KaK MOCMOTPETh. DieKTpoauHamudeckuil JIA (JieratenbHblit
ammapar) 1moj; 0003HauYe€HUEM PAKETHOW TEMBI U JOKJIAIbIBAET PYKOBOIUTEIH adPOIUHA-

MUYECKOH Tpynibl Xa0epMoJib...(10KYMEHTaNbHbIN NOII0T-« /123 A»).

16



Eme 06 omnom mpoekte «AHaHepOd?», Tak Ha3biBaeMOM «XyanaOy»-(IIeHTp B
paiioHe MoJroca Moep>KUBAIOIINIl HeOeca) B KOTOPOM, SIKOOBbI YIIOMHUHAJIOCh O CO3/1a-
HUU JIOJITOBPEMEHHOM 0a3bl Ha MOJIFOCE MPH J0OOM UcXoe BoMHBI. [louemy To amepu-
KaHLbl B 1947 rony Tyna pBaHysiH, HO O€3yCHEIIHO (BCEMY MUPY IOTOM MpPENoaBaiy,
YTO HE OYEHb TO U XOTesH). 1948 roa onarh SKCHEeIUIUS U 00CTPEST MAJIBIMU SI€PHBIMU
3apsiiaMu, Kakoro To Mecta Ha kapte «Hosoi [11Babuny», HO onsiTh O€3yCHENIHO U HU C
4yeM, TOJIbKO 030HOBAsH JbIpa 00pa3oBasiach U MOHSATHO, TOYEMY U TIOUYEMY HE 3aTATHBA-
eTcsl, (€CIM MOCMOTPETh HA CXEMY MAarHUTHBIX CUJIOBBIX JIMHHUM HAIlIETo 3€MHOTO 1Iapa).
N.B.Cranun nogymain, 4To UAET CTpalllHasi BEPOJIOMHAsI MOJTOTOBKA K SIIEPHOU BOWMHE
¥ caM HauaJj CyJ0pOKHO ToToBUThCA K Held, a CIIIA Toro u Hy>kHO, 4TO Obl HE OOHApY -
KWIM 32 4eM COOCTBEHHO OHM OXOTSTCS Ha FOKHOM IIOJIFOCE, CBEPXCEKPETHAS «UTPA»
CTOMJIa TOTO , BElb OHM Yy>Ke 3Hanu, uyTo B.Illaybeprep co3man, To 4TO MBI ceifuac Ha3bl-
BaeM HJIO unu HJIO-nono06ubli neTatenbHbli anmnapat (JIA) ga u npsitanu ero paboTbl
HEMIbI ¢ JOCTOMHBIM ynopctBoM. Buktop [laybeprep ObL1 yKpaJaeH U3 OKYNIIHMPOBAH-
HOM, COBETCKMMH BOMCKaMU, 30HbI, KOHEUHO K€ TEeMH K€ aMepUKaHIaMu U Tpopado-
Taja B MOYTOBOM ciryx0e «NASA» 10 cTapocTH, TaK U HE NMOCBATUB UX B TallHy CO3/1a-
HUsl cepun «Bpuiby.

FO>xHbI# TTONTIOC B HaIlle BpEeMsI OIISITh OKUBHIICA, Pa3HbIE COOOIIEHUsI 00 0OHapy-
YKEHUU HEMOHSATHO OTKYJa B3SBLUIMXCS AbIP, IKOOBI, BIIIyOb 3€MIIM, SKCHEAULIMH KOTO-
pble 3aHUMAIOTCsl cBepXOypeHrneM, 0OHAPYKUBAIOT KaKHE-TO MOJIOCTU Ha 3-X KHJIOMET-
pPOBOI TJIyOMHE U T.A. U T.I. AMEpUKAHIbl YBJIEKAIOT HAC 33 KOMEHKHU IMporpaMmamu
«Creric-matm» 1 MKC n B TO)Ke BpeMs BBIBO3AT BCE MAaJO-MaJbCKH pPAaHEE 3aHHU-
MAaBIIIMECS, MAarHUTO-IUHAMHUKON, MO3TM U BOOPYXKAKOTCA, Kak W mpexnae. [Ipoekt
«XAPII», nosropenue uaeit H. Tecna, B. [llaybeprepa u A. ABpamMeHKO, OH YK€ JJis
HAC JOCTAaTOYHO OIIyTUM BBHJIE FeOKaTacTpo( Ha HaIIEH TePPUTOPHUH 3a mocieanue 15
JIET.

Ho koBOoiickuii HeoroOaau3M U HEOHAIM3M HE TaK CTpalleH, KaK BCE TOT K€
nosic Koiirepa, 0 KOTOpoM s pacckasbiBaj BbIlie U KOTOphIid u3ydan B.I1laybeprep, Tak

BOT ¢ 1982 roga u oH 0KMBMIICS Ja €11I€ KaK, €r0, HAKOHEL, ONPEAEIUIN TOYHO M0 Mac-
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nosic Koiinepa, 0 KOTOpoM s pacckasbiBaj BbIlie U KOTophiid u3ydan B.11laybeprep, Tak
BOT ¢ 1982 roga u oH OKMBUWJICS Jia €I1I€ KaK, €r0, HAKOHEIl, ONPEAEIUIN TOYHO 0 Mac-
CE, PACCTOSIHUIO U MECTOHAXO0XAEHHUIO, Aa U IO CKOPOCTHU MPOLECCOB MPOUCXOIAIINX C
HUM.

OH Takoi e, KaK MosiCc aCTEPOUI0B TOJILKO Ooibiie, nmopsaka 10 macc Comnia,
Haxoautes 3a [IyTOHOM Ha pacCTOSIHMM HEIOCTAIOLIEH MacChl «IIpoTuBOBEca» B Co-
HeyHoii cucteme (YepHas 3Be3na u3 «Peiix-MaHb» UK €€ OCTaHKHU). Tak BOT OT HEro
HAYMHAIOT OTJAEIATHCS OTPOMHBIE TT0 Macce oOpa3zoBanus 10 1300 kM B mornepeyHuKe,
BEPOSTHOCTDH MPSAMOTO IOINAJaHUs B 3€MJII0 Majd, HO BO3MYLIEHHUS, IPOUCXOISIME B
ConHeyHOl cuCTEME YK€ OILIYLIAIOTCS U COBIAJNAIOT C MPEICKA3aHUSIMH YUYEHBIX H
ACTPOHOMOB O MTOBOPOTE MAarHUTHBIX MOJIKOCOB U T.JI, 1a 3TOTO YK€ JOCTATOYHO IS Ka-
TacTPO(bl, ITH «KYCKI» TOJBKO MOAXOMIT K rpaHuiiam opouts! [lnyrona, a yto Oyner

Janbliie, JUisl IporHo3a 06osoro ymMma He Hajo. (OOHapykeHHble 00beKThI ThIa «2002-

LM60» B 1982, 1987, 1993, 1997 u 2002 ronax).
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