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IHamsaTu J.11. Kpyrasikosa

OT1o mocnenHui OroiwieTeHp «B 3ammTy Haykm», KOTOPBIA BBIXOAWT IO/ pPEAAKIMel Tpejace-
natenst Komuccnn PAH mo 6ops0e ¢ mkeHaykoit n ¢anbcudukanyeii HayqyHbIX HCCIeI0BaHUN Dayapaa
[MaBnoBuua KpyrasxoBa. Onyapn [laBmoBuu ckonwancss 6 HOsSOps mocie Oonee 4YeM TOTUYHON
MY>KECTBEHHOH OOpBOBI C IMTOCIIEONEPAIIMOHHBIMI OCIOKHEHUSAMH OHKOJIOTHYECKOTO 3a0ojeBaHus. 3a
JIBE HeJlesI 10 KOHYMHBI OH 3BOHIJI WICHaM pelaKIUOHHOHN Kojuternu bromnerens, 100MBasCh SICHOCTH
MEPCHEKTHB BBIXOA 3TOr0 COOPHHUKA.

Ecmm B.JIL I'mu3Oypr O0b11 ocHOBateneMm u aymoit Komuccun, To Dnyapa [laBmosud, e€ mepBbrit
TpeJice1aTeNb, ObLII MOTOPOM KOMHUCCHH, €€ HEyTOMHUMBIM BOMHOM, €€ phIllapeM «0e3 cTpaxa u yrpékay,
a YK CKOJIbKO YIPEKOB Ha HETO CHIMAIOCh U YeM TOJIbKO ero He myranu! OH gan npuMep cBoel KoMaH/ie
CTOWKOCTH B OOphOE 3a YHCTOTY HayKH, KOTOpas HbIHYE CIWIACH ¢ OOpHOOW MPOTUB 3aXJIECTHYBIICH
Poccuro koppynuuei.

E.b. Anexcanapos,
akagemuk PAH

* x %

Ven u3 xxu3Hu akageMuk Oayapa Ilasnosuu Kpyrisikos. HenpocTo gaxke BCHOMHUHATD, CKOJIBKO
JIeT MBI OBUTH C HUM 3HaKOMBI M IPYKHBI — ¢ JieTa 1960-ro roma, koraa s Hauan paborats y Byakepa B
WuctutyTe simeproit puzuku CuOupckoro otaeneHusi AkaneMuu HayK. Toraa STOT MHCTUTYT TOJIBKO
(hopMupoBacs, U TOJOBHHA €r0 HAXOUIACh elle B MOCKBe, Ha TEppUTOpHH H3BeCTHOTO KypuaTHuKa.
B Tom ke rony mosBUIINCH MEpPBbIE CIYXHU O JIETAIOMIMX Tapenkax, U Mojonoi Dauk KpyriaskoB umu
OueHb 3aMHTepecoBaics. EMy moHamoOMIoch BecbMa KOPOTKOE BpeMs Uil TOrO, YTOOBI MpOaHaIH3M-
pOBaTh BCEe M3BECTHBIE (DAaKTHI M MPUATH K TBEPAOMY YOSKIIEHUIO — BCE ATH PAa3rOBOPHI MOJTHAS YeIryXa.
C Tex mop OH cTaj HENPUMUPUMBIM BParom JKEHAYKH, KAKMM U OCTaBaJICs 10 KOHIIA CBOUX JHEH.

B 1961 roxy mbl BMecTe nepeexayii B HoBocuOupcek, a moToM J10Jro, 00JIbIle JIECATH JIET, YacTo
BMECTE XOJIMJIA TIEIKOM Ha padOTy — M JIETOM, U B CHOMPCKYIO 3uMy. 3a 3Tu Toabl Dayapn [laBmoBud
MIPEeBpATHIICS B OJiecTAIIEero (GU3NKA-IKCIIEPUMEHTATOPa, OAHOTO M3 JYUIIUX CHEIHATUCTOB MO (PU3NKE
TUTa3MBbl, CTaJl 3aMECTUTEJIeM JWpeKTopa WHCTUTyTa. He 0e3 TopAocTH CKaxy, YTO HaM MPHILIOCH
paboTaTh Haj OJHOM MPOOJIEMON — JISHIMIOPOBCKOW TYpOYJIEHTHOCTBIO IuTa3Mbl. 1 paspabotan ee
TEOPUIO0, B KOTOPYIO HUKTO HE BEPUJI, a DAUK IMOBEPUI U OCYIECTBUI OUEHb OCTPOYMHOE SKCIIEPUMEH-
TaJbHOE MOATBEPIKIECHUE 3TOM TEOPHUH.

Ota paborta Dnyapaa [laBmoBuda, KOHEUHO, HE TJIABHASI CPEIU €TI0 HAyYHBIX JOCTIKEeHUNH. OaHIM
W3 TJIABHBIX SBISETCS pa3paboTaHHAs UM METOJUKA TOJYYSHHS BBICOKOTEMIIEpATYpHOW IUTa3Mbl B
OTKPBITBIX JIOBYIIKaX C TO(QPUPOBAHHBIM MATrHUTHBIM IIOJIEM, KOTOpas JIOJIroe BpeMs Obuia
«3Gomymkoi» B TpoOjeMe TEepMOSJIEPHOTO CHHTE3a, a CerogHs oOpeia HOBYIO JXM3Hb W HOBBIE
nepcnekTuBbl. OueHb BO3MOXHO, YTO YEIOBEUECTBO PEIIUT BAXHEUIIYIO JUIA ceOsl IHEPreTHUYECKYIO
npobjeMy HMEHHO Ha 3TOM Iy TH.

Komuccust o mxenayke npu PAH Obina co3mana mo waHunmatuBe B.JI. ['mH30ypra, KOTOpEIi
MPOCTO HE MOT CIIOKOWHO MEPEHOCUTh TOT IIKBaJl TCEBIOHAYYHON YelyXu, KOTOPBIH cTall 00pyIIu-
BaThCSl HA TOJIOBBI POCCUMCKUX OOBIBaTENEH Iociie CHATHS kecTkoi 1nensypel CMU. D.0I1. Kpyrnskos
cpasy xe ctan ee mpexacenateneMm. OH BkiagsiBan B paboty Komuccuu BCio CBOIO Aymly, HE jKajem
BPEMEHH Ha TIIATENbHBIN pa30op cambIX HEJENbIX MPeIIoKEeHHH, Ha COCTABIIEHHE MPOIYMAaHHBIX W
000CHOBaHHBIX OTBETOB. JTa paboTa TpeOoBana HEMaIoro rpaXXJaHCKOTO My>KecTBa. JloctaTouHOo YacTo
TNICEBIOM300peTaTeNIM M CO3AATENIM TEOPUH BCEro Ha CBETE€ 003aBOIMIIMCH BHICOKMMHU MOKPOBUTEISIMH,
KOTOpBIE OKa3bIBAIM Ha mpencenarens Komuccnn Hemalioe AaBiieHHE, KAIOBAIKNCh Ha HETO PYKOBOJ-
CTBY AKaJIeMHH, BCSIYECKH MPETSTCTBOBAIIN BBIXOJy B CBET OrOJuIeTeHEH «B 3aIuTy HayKu», B KOTOPBIX
oTpakanach JesATebHOCTh Komucenu.
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Oco0oro yrnmoMuHaHHs 3aCiIy’)KMBaeT HeJerkas O0oph0a ¢ M3BECTHBIM miapiaTaHoMm [leTpukowm,
MpoOJDKaBIIascs Oonee Tpex JeT. 37ech ObII0 BCE — Mpecc-KOHPEPEHINH € )KyPHAINUCTaMH, TyOInd-
HBIE TUCIYTHI TI0 TEJIEBUICHUIO, Cy/bl. [IeTprK 1 ero KIIeBpeTHl ITyOIMKOBAN B MPECCE M BHIBEITUBAIN
B lIHTEpHETE NECATKU CTaTeH, B KOTOPBIX BCSIUECKU KieMmin KoMHUCCHIO TIO JDKEHAYKE U TOBEpralid
ee WIeHOB, B repByto ouepens J.11. Kpyrmskosa, HempicauMbIM ockopOiernsM. Ha Hero ObUTH BBUTUTHI
yIIaThl KJIeBETHI. bblT MOMeHT, koria criukep {ymel ['peI3710B, a 32 HUM U €ro HOATOJIOCKH, B TOM YHCIIe
JlenyTaThl, TpeboBanu oT pykoBojactsa PAH 3akpeiTh Komuccuto.

Onyapa [laBnoBuu BcTpedan Bero auddaMaiiyio ¢ MOUCTUHE OJIMMITMHCKUAM CIOKoicTBHEeM. Bee
cynsl ¢ IleTpukoM OH BBIMTpAN W CTad, MO CYTH Jella, OYeHb M3BECTHOW B CTpaHE (PUTypOI, MOXKHO
CKa3arb, HallMOHAIBHOTO MacmTaba. K gectu pyxoBoactea PAH, mocne Hemonroro mepuoaa pactepsH-
HOCTH, OHO TBEPJIO BCTAJIO Ha MyTh 3amuThl KomMuccuu o 60ps0e co JbKeHAYKOH U ee TIpeICceIaTels.

OH yMep mocie TsHKeIoi, XOTsA U He OYeHb JONToi O0Jie3HH, pak JIerkoro cxer ero 3a roa. Co
cBonM HexyroMm Dnayapz [laBmoBuy Gopolicst ¢ peKuM MyKeCTBOM U XJagHokpoBueM. [locnennuii pa3
MbI pa3roBapuBAIU IO TeledoHy B ceHTsIOpe. Pa3roBop ObUI mONTHIA, HO O OOJIE3HU — MOYTH HUYETO,
KpaTKasi cyxas chpaBka ¢ Tojs OutBbl. OCTalbHOW pa3roBOp — O HACYIIHBIX nenax Komuccuu mo
JDKEHayKe.

MpI Bce riryO0oKO CKOpOHMM 0 MOBOAY MOTEPH JIPYTa, BHIAAIONMIETOCS YYEHOTO, SICHOTO, CMEJIOT0
OQHEPTUYHOT'O YCJIOBCKA, NOAJIMHHOTO phIlapsd HaCTOHHIGﬁ HayKH, TBEpAO BECPUBUICTO B CBOU IMPUHIHUIIBI
Y He IIa/IAIIETO CUJI Ha UX OTCTauBaHUeE.

B.E. 3axapos,

axkagemuk PAH

CBou 3aMe4aHus ¥ KOMMEHTapUu K 3TOMy TeKkcTy Bbel Moskete Bbicka3ats 3/IECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/nekrologi/2-1-0-3
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Ilymun B.B. BeicTyniieHue Ha
o o 1
Oo0mem coopanun Poccuiickoil akageMuu HayK

Braoumup Ilymun npunsin yuacmue 6 edxceco0nom obuem coopanuu Poccuiickoti akademuu Hayx,
HA KOMOpom noosedenvi umoau desmenvrocmu Axademuu ¢ 2011 200y. [nasa eocyoapcmea uznodicun
CBOE GUOEHUEe NepcneKmus pazeumus OMeYeCEeHHOU HAYKU ¢ YUEmoM 3a0ay, CMOAWUx nepeo
obwecmeom u eocyoapcmeom. IIpesudenm maxdice 3ampoHyN 60NPOCHL PUHAHCUPOBAHUA HAYUHOU
OesamenbHOCMU, YKpenjieHus MamepuaibHo-mexHuieckou 6asvl akaoemuu u COYuanrbHo20 NONONCEHUs
VUEHDIX.

* % %

B.ITYTHH: YBaxaewmsrii IOpuit Cepreesuu [OcunoB], yBakaeMmble KOJUIETH, IPY3bsi!

[Ipexxne Bcero crnacu60 OONBIIOE 3a MPUTIIANIICHHE, 32 BO3MOKHOCTh BBICTYNHUTH. S ObIBan y Bac
HEOJHOKPATHO, M BCEra 3T0 ObUIM OYEHb HHTEPECHBIE, coaepkareibnblie Oecenpl. C IOpuem Cepreesu-
YeM MbI BCTpeUaeMcs PeryJisipHO, COBCEM HEIaBHO BHUJCIHCH, OOCYXKIAIN MpoOJIeMbl AKaJeMHH,
JpyTUe BOMPOCHI, TOBOPHIIH MO TII00aIBHBIM MTPobIeMam.

MpI ¢ BaMH XOpOLIO 3HAEM, YTO MPEACTOSIINE AECATHICTHS OyayT BO MHOTOM PEINAIOIINMH H
JUTSL Hac, ¥ JUIsl O4€Hb MHOTHX CTpaH MHpa — U1 MUpPa, KOTOPBIN HE MPOCTO BXOJUT, a YXKE MPAaKTUIECKH
BOIIEI B IOCTATOYHO CIIOKHBIN MEpUO/ TI00anbHON TypOyaeHTHOCTH. DOpMHUPYIOTCS HOBBIE TEOIOIH-
TUYECKHUE LIEHTPBI, MEHSIOTCSI OOIIECTBEHHBIE, IeMOorpaguuecKie TeHACHIINN, TEXHOJIOTHUECKUH yKIa,
JKU3Hb MEHSIETCSI cepbE3HBIM 00pazoM. Bee 3t mpoueccsl TpeOyroT caMoro riryboKoro OCMBICTICHUS —
IUTSL TOTO, YTOOBI BEIpa00TaTh U IPUHSITH aIeKBATHBIEC [IATH U PEIICHHSL.

B oT0ii CBS3M BHOBH MOJUEPKHY: HAM HYXKHa cepbE3Hasi MHTEIICKTyallbHas paboTa Haja MpOeK-
TaMM Pa3BUTHS, Hax mpoekrtamu Oyaymero. Heobxoauma cructema IOIrOCPOYHOTO SKOHOMHYECKOTO,
HAy4YHOT'0, TEXHOJOTHYECKOro, OOOPOHHOTO IMPOTHO3WPOBAaHUA. MBI TaKkKe JOIKHBI YyBCTBOBAaTh U
aHATM3UPOBATH MPOOIJIEMBI COBPEMEHHOTO POCCUHCKOTO O0IIECTBA.

OueBuaHA KOJIOCCAIBbHAsI POJIb OTEUECTBEHHON HAyKH, NPEXAe BCEro caMoid AKaJeMuH HaykK.
Cunrtaro co3gaHue TPOYHOrO (yHJAMEHTAa U B €CTECTBEHHBIX, U B TYMaHUTAPHBIX JUCIHIUTHHAX
00s13aTeNTbHBIM, HENPENIOXKHBIM YCIOBHEM HAIIIEr0 MOJICPHU3AIMOHHOTO MPOPHIBA, 3aJI0TOM TJI00ajb-
Horo yuaepcTsa Poccun.

Ha, npo0ieM, KOHEUHO, 3/lech ellé JOCTaTOYHO, OHU ocTaroTcs. Ho, mymaro, MHOTMe B 3TOM 3aje
CO MHOW COTJIaCATCS, YTO TaK Ha3bIBA€MbIM MEPHOJ BBDKUBAHUS U OT€YECTBEHHOW HAYKH B LIEJIOM
3aepmiics. Cama cTpaHa CyIIECTBEHHBIM 00pa3oM M3MEHMIIACh, KPATHO BO3POCIH HAIllM pecypchl. U
CEeroJHs MBI JIOJDKHBI TOBOPHUTH HE MPOCTO O MOJAEPKKE HAYKH WM Jake O BO3BPAIICHUH JOJITOB, & O
MIPUOPUTETHOM TApTHEPCTBE TOCYIapCTBa M HAyKH, aKaJeMUH HayK, BCEro Hay4yHOro W oOpa3oBa-
TEJILHOTO COOOIECTBa B HMHTEpEcax OIEpPEKAIONIEro HAIMOHATBHOIO pPa3BHTUS. OTO OJWH U3
0e3yCIIOBHBIX HALLIMX IPHOPUTETOB.

«3amaya rocymapctBa M Poccuiickodl akageMun HayK — HAcTOWYMBO MCKaTh IPOPHIBHBIE
pa3paboTKH, CTUMYJIMPOBATH 3I0POBYIO KOHKYPEHIIMIO B cpepe HayUHBIX WCCIEIOBAHWN, B TOM UYHCIIE
3a CYET NMPUBJIEUEHUS HECTAHJAPTHBIX WJEH, KOTOPbIE €CTh B KOJUIEKTHBAX MOJIOJBIX 3HTY3HACTOB, B
JUHAMUYHO PAa3BUBAIOLIEMCS] CEKTOPE BHICOKOTEXHOJIIOTHYHOT'O, HHHOBAIIHOHHOTO OH3HECa.

Xouy HAmOMHHUTh, ¢ 4ero Mbl HauuHamu: B 2002 rogy pacxoabl (erepanbHOro OrOpKeTa Ha
TPaXAAHCKYIO HAayKy COCTaBIUIM Okoio 30 MuiummapnoB pyosneil. HamomHro, 9To B mpOIUIIOM ToOIy
¢unancupoBanue coctaBwio 323 mwumapaa pyonedt (B 10 pa3 OGonpme — paxe ¢ yu€Tom
WHQISIIHOHHBIX TPOIIECCOB), 3TO CYIECTBEHHBIN POCT.

Msr craBuM 3amady yxe Kk 2015 rogy noBecTH IUTaHKY pacxo/l0OB Ha HAyYHbIE MCCIEAOBAHUS U
pa3paboTKH, B TOM 4YHCIE 3a CUYET NPUBICYEHHBIX YaCTHBIX MHBECTHLMH, A0 ypoBHA mopsaka 1,8
npouenta BBIIL. Oto nmoka MeHblie, ueM B HEKOTOpbIX Bexyumux crpaHax (B CLIA, momyctum, 310 2,5
nporeHTa). Ho Mbl OynemM WATH K 3TOW TUIAHKE, K 9TOMY YPOBHIO, OyJieM HJTH HaCTOWYHBO, MOCTE-

122 mas 2012 r.; http://www.kremlin.ru/transcripts/15401.
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MICHHO, COM3MEpssl OTH IIaru C HAIIMMH BO3MOMKHOCTSIMH, HO 00S3aTE€NbHO OyZEeM JIBUTAThCS B 3TOM
HaIlpaBJICHUH.

Taxoke HaMepeHb! CaMbIM aKTUBHBIM 00pa30M MPUBJICKaTh HAy4YHbIE OPTaHU3aLlH, YHUBEPCUTETHI
K peaju3alii MporpaMM HHHOBAIIMOHHOTO Pa3BUTHA KOMIIAHHUN C TOCYJapCTBEHHBIM ydacTHEM (TaM
OTPOMHBIE PECYPChl COCPEAOTOYEHBI), IUIAHOB [0 MOAEPHU3ALUH OOOPOHHO-IIPOMBIIIJIEHHOTO
KOMILJIEKCA.

MHorue u3 NpPUCYTCTBYIOIIMX B 3TOM 3ajie 3HAIOT, KaK CKIAJbIBAJIUCh HEKOTOpBIE Hay4YHbBIE
HEHTPBl AKaJeMHU HayK: 3TO ObUI, [0 CYTH Jela, MpSMOH 3aka3 00OPOHHBIX OTpacieil. S He roBopio,
YTO HYXKHO 00sI3aTEIbHO K 3TOMY BEPHYTBCS, 1a 3TO U HEBO3MOXKHO, M HM K Y€MYy, HO HCIIOJIb30BaTh
BBIJICJIIEMbBIC PECYPChl HA pEIICHHE 3aJad IO MOBBILICHUIO 00OPOHOCIIOCOOHOCTH CTPaHBI, Pa3BHUBas
OJTHOBPEMEHHO HayKy, GOpPMYIHUPYS €if COOTBETCTBYIOLIHE 3aKa3bl, — KOHEYHO, MBI 3TO OyJeM JeTaThb.

Hamowmnro, aTo rocobopon3akas y Hac 1o 2020 roma — 20 TpuutnoHoB [py0Oreii| u Ha mepeobopy-
JIOBaHME, M0 CYTH, MPOMBINIIEHHONH 0a3pl — emé Tpu TpwuinoHa. [Ipsmoe duHaHCHpoBaHmWe camoit
AKazneMuu Hayk 3a MpOILIeAlee eCATUIETHE TaKkKe BO3POCIIO B IATh pa3, YTO MO3BOJMIO PACIIUPHUTh
MIpOrpaMMy HCCIIEJIOBAHUMN, MPUBIEYb MOJOJbIE KaAphl, MIPUCTYNUTh K PELUIEHUIO OCTPBHIX COLUAIBHBIX
mpooiem.

B 2002 rony nHa Axagemuio Hayk MblI Bbienwin 12,6 muwuimapna [pyoneii], a B 2012 romy
BhIZIEIsIeTCS Yoke 64 mumapaa. CpenHsisi 3apa0oTHas 1mjata B cucreMe AKaJeMHH HayK B MPOILUIOM
TOJly COCTaBMIIa OKOJIO 34 Thicsd pyOsel. DTo, KOHEYHO, MaJIO; KOHEYHO, ATO eIlé He OTBeYaeT KBaju-
¢duKanyy, OTBETCTBEHHOCTH U MPOQPECCHOHAIBHBIM TPEOOBAaHUSIM, KOTOPBIE CETOIHS MPEAbABISIOTCA K
CHENIMANNCTaM, 3aHATHIM B Hay4HOW cdepe, HO BCE-TaKM STO BBINIE, YeM CpeAHSAs [3apruiata] mo
KOHOMUKE.

A dro 6put0 pansiie? B 2002 romy y Hac cpemHss [3apmuiaTa] 1Mo 3KOHOMHKe ObLia Bcero 4,1
THICSIUM, a B AkajeMuu — 4,3 TBICSYM, BOT U BCsl 3apaboTHast tiata. K 2018 roay cpennss 3apaboTHas
TUIaTa Hay4yHbIX pabOTHUKOB JOJKHA HE MEHEE YeM B JIBa pa3a MPEBHIIATh CPEJHIOI0 10 3KOHOMHUKE
KOHKpPETHOTO peruoHa. Takast 3aaua nmocrasieHa 1, 0e3ycioBHO, OyeT pemarbesl.

Kpome Toro, Mbl IOKHBI CTPEMHUTBCS K TOMY, YTOOBI YPOBEHB JOXOJOB BEIyIIMX YUYEHBIX (HE
YpOBEHb 3apa0OTHOW IUIATBI, & YPOBEHb COBOKYIHBIX JOXOJOB), O€3YyCIIOBHO, OBIJI KOHKYpPEHTO-
CHOCOOHBIM Ha TIJI00ANBHOM YpPOBHE, ObUI CONOCTAaBUM C TEMH YCJIOBHSIMHU, KOTOpPBIE MPEIUIaratloTcsl B
JYYIINX YHUBEPCUTETAX U UCCIIEI0BATEIILCKUX EHTPAX MUpA.

OTIeNnbHO OCTAaHOBIIOCH HA pENICHUH JKWIMIIHOW TpoOJieMbl COTPYAHUKOB Poccuiickoit
aKkaJeMul HayK, NPEeXIe BCErOo MOJOABIX Y4€HBIX. Mory ckaszare, uTo Ha nepuog ao 2015 roma B
pamkax @enepanbHOM 1eneBOM mnporpammbl <«OKunuiie» Ha 53TH LEIM aKaJeMHd BBIAENIEHO 6
MUJUTHAP]IOB PYOIIeH.

Tonmpko 3THX pecypcoB HEIOCTaTOYHO, IOATOMY MBI HaMepeHBbl AaKTHBHO IOAJEPKUBATh
coBMmecTHBIN mpoekT PAH 1 @onna PXXC [Denepanpubiit GOHI COACHCTBUS PA3BUTHIO JKUIHITHOTO
CTPOUTEINILCTBA]| TI0 CTPOUTEIBCTBY KHJIbS JUISI COTPYAHUKOB AKaJeMHUU Ha y4acTKax, HaXOIIIUXcs B
(denepanabHO COOCTBEHHOCTH. YK€ OJHO STO IO3BOJUT CHHU3HTh CTOMMOCTH KBaJpaTHOTO MeETpa
npoueHToB Ha 20 xak MHUHUMYM. 3Hato, uto B Cubupckom otaenenun PAH yxe craproBana takas
NUII0THAs mporpamMma. B pesynbrate okoso 400 cemeil MONOABIX YUEHBIX MOIyYaT COOCTBEHHOE KUIIbE.

Kax Muanmym 10 2015 roga Mbel IpOoAIIMM IPOTpamMMy IO MPHUBJICYSHUIO JIYUIINX CIIEIHATHCTOB
B HAalli YHUBEPCUTETHl BHE 3aBUCHMOCTH OT WX TpaKIaHCTBA WJIM MecTa paboTel. bomee Ttoro,
pacrpocTpaHuM e€ Ha aKaJeMHUYECKUE HHCTUTYTHI, TOCYJapCTBEHHBIE HAYYHBIE [ICHTPHI.

Kpome Toro, OyneM mpoaBurate W0 KWIMIIHBIX KOOIEPATHBOB, B TOM YHWCIE JJISI MOJIOJBIX
Y4EHBIX, a TAK)KE CIIEMATBHBIX JIbIOTHBIX UIIOTEYHBIX MporpamMm. I KOHEYHO e, pETHOHBI 371eCh TaKkKe
JIOJIKHBI TIOJKITIOUUTHCS, HAITPUMEP, C TOMOILBIO ITPY BHECEHUH NTEPBOHAYAILHOTO B3HOCA.

B xone nameit HenaBHel BcTpeun ¢ FOpuem CepreeBuuem, 0 KOTOPOH s yK€ yIOMHHAJ, MBI
00CyXJ1any BOMPOCHl OOHOBJICHUSI MaTepUAILHO-TEXHHYECKOH 0a3bl AKajeMuH, CO3JaHHs LEHTPOB
KOJIJIGKTHBHOTO TIOJIb30BaHMsA. MBI 00 3TOM TOBOPHUM YK€ HE TIEPBBIN pa3: mpobiieMa KpailHe BakHas — U
C TOYKM 3PEHHUs HAYYHOTO pe3ysibTara, W AJsl MpOQEecCHOHAIBHOH, TBOPYECKOW CcaMopearu3aluu
CIENUAINCTOB, YYEHBIX UMEHHO y Hac, B Poccun. Mbl JOroBOopuiiMCch B OyimdKaiiliee BpeMsl BHOBb
BEPHYTHCS K OTON TeMe W MOCMOTPETh, KAKHE €CTh BO3MOXKHOCTH y OrOJKeTa JUIS JOTOIHUTEINHLHON
MOJIEPAKKHU 3THUX NPOrPaMM.

35ech B 1IETIOM XOTel OBl 3aTPOHYThH MPHUHITUIBI (PUHAHCHPOBAHUS UCCIICIOBAHUI M OpraHu3alluu
paboThl HayYHBIX KOJUIEKTHBOB. KOHEYHO, MBI JOJDKHBI UCIIONL30BaTh Nydine, Hanbonee dddexTus-
HBIE PAKTHKH, KOTOPBIE ce0s XOPOILIO 3aPEKOMEH IOBAIIH.
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Cuurato, 4TO He3aBUCHUMas OIIEHKA ACSITEIbHOCTH HAyYHBIX OpraHU3alU{ JTOJKHA CTaTh HOPMOU
B aKaJEMUYECKOW XM3HMA. OTH HOAXOIbl YK€ BHeApsoTCs B Akajgemuu. OJHAKO [0 HACTOSIIErO
BPEMEHH Yepe3 MEXaHW3M OIIEHKH IMPOIUTH Toibko 73 u3 Gomee wem 430 yupexnenwit Poccuiickoit
akageMun Hayk. KoHeYHO, HYHO YCKOpPHUTH 3Ty paboty. Hyscno yopams 6cé mo, umo ouckpeou-
mupyem HayuHnoe coobduiecmeo, cHudcaem e2o agmopumem. Tem bonee cnedyem ovimy Hemepnu-
MbIM K mem, Kmo napasumupyem na nayke. M 30eco xouy ommemumos RPUHUURUAILHYIO ROZUWUIO
unenoe Komuccuu PAH no Gopwoe ¢ nxcenaykoii u panscupukayueii nayunvix uccnedoganui.”

YKpemeHne CTaHAapTOB HaydHOW, NpOQecCHOHATBHON JTHUKH, IIMPOKOEe HH(POPMHUPOBAaHHUE
POCCHIICKOro 00IIecTBa O pPeasIbHBIX MPOOJIeMax U JOCTHKEHHUSAX OTEUECTBEHHOM HAayKW, OTCTaWBaHHE
€€ MeXIIyHapOAHOIr0 IPECTUKa, KOHEYHO, TOKE B UUCIIE IPHOPUTETHBIX 3a1ad PAH.

Br1 3HaeTe, uTo ceifuac UIET MOATOTOBKA €AMHON JOITOCPOYHOM MPOTrpaMMbl (pyHIaMEHTAIBHBIX
uccienoBaHuil. B e€ OCHOBY IOJDKHBI OBbITh IOJIOKEHBI YETKHE, NOHATHbIE KpuTepuu. OHa mpus3BaHa
MHTErpUPOBATh PaboTy, MPOBOJUMYIO B FOCYJAPCTBEHHBIX aKaJeMHAX HAayK, BBICIINX Y4E€OHBIX 3aBele-
HUSIX, TOCYapCTBEHHBIX HAy4YHBIX HEHTpax. M momkHa OBITH HalleJieHa Ha HMCCIEAOBAaHHS, KOTOpHIC
1o3BoJIAT Poccuu BEINTH Ha ypOBEHb CTPaH, CAMBIX MEPEJOBBIX B HAYYHOM U TEXHOJOTHYECKOM IIJIaHE.

OOpamato BHUMaHUE: Takasl IporpaMMa He MPOCTO JOJKHA ObITh PACCMOTPEHA M YTBEPXKACHA B
[IpaBuTENHCTBE — HY)KHO CO37]aTh MEXaHU3M €€ MyOIMYHOTO, OTKPHITOTO ayInuTa, TO €CTh UCTIONTHUTENN
MpPOrpaMMBbl JOJDKHBI PEryNIIpHO OTYUTHIBATHCS HE TOJIBKO IEepe]] YMHOBHMKAMM 3a IIOJIyYE€HHBIE
JCHbIH, a TIepell Hay4dHbIM COOOIIECTBOM, IEpE] POCCUMCKUMU TpaxkaaHamu. IIpu 3ToM K skcmepTuse
clenyeT, KOHEYHO, IPUBJIEKaTh H aBTOPUTETHBIX MEKIYHAPOIHBIX CIEIIMATNCTOB.

Enunast wHTErpHpoBaHHas mporpaMMa (QyHAaMEHTaIbHBIX HCCIECOBaHUN IO3BOJUT OoJjee
3¢ GEeKTUBHO HCIIOIB30BATh TOCYAAPCTBEHHBIC CPEICTBA, BBIACISIEMbIE HA UCCIEI0BAHUS U Pa3pabOTKH,
n30exaTh AyOJUpOBAaHUS TEMATUK, YCTPAHUTh BEAOMCTBEHHBIE Oapbepbl U Pa3IHMYHbIC HECTHIKOBKH. B
pe3ynbTaTe Mbl CMOXeM CPOPMUPOBATh HayYHbIE KOJUIGKTUBBI, COCTOSALINE U3 YIEHBIX, pa0OTAIOIINX B
Pa3NUYHBIX 00JacTAX HAyKH. A MBI 3Ha€M CETOJHS, YTO KaK pa3 Ha CTHIKE W MPOUCXOIAT Hambojee
UHTEPECHBIE OTKPBITHS.

Cumnrato, 4To 3aja4a rocyaapcTBa U Poccuiickoit akafieMiu HayK — HACTOMYHMBO MCKATh NMPOPHIB-
HBbIE pa3pa0OTKH, CTHMYJIHPOBATH 3I0POBYIO0 KOHKYPEHIHUIO B cepe HAyYHBIX HCCIICJOBAHH, B TOM
YHCIIe 3a CUET MPUBJICUYCHUS HECTAHAAPTHBIX HUIEH, KOTOPBIE €CTh B KOJJIEKTUBAX MOJIOABIX DHTY3Hac-
TOB, B IMHAMHUYHO Pa3BUBAIOILEMCS CEKTOPE BRICOKOTEXHOJIOIMYHOT0, MHHOBAIIMOHHOTO OM3HEca.

CeroiHst MBI TOJDKHBI TOBOPUTH O MPHOPUTETHOM MapTHEPCTBE TOCYAApCTBA U HAYKH, aKaJeMUi
HayK, BCEI0 HayYyHOTro U 00pa30BaTEIbHOIO COOOIIECTBA B MHTEPECAX ONEPEKAIOLIEr0 HAIMOHAIBHOTO
pa3BUTHA. DTO OAMH U3 0€3yCIOBHBIX HAIIMX IPUOPHUTETOB.

MHuorue u3BecTHbIe yu€Hble oOpamiaroTcs B Aamunuctpanuto [Ipesuaenra, B [IpaBuTeabcTBoO ¢
MIpeI0KEHNEM YCHIINTh KOHKYPCHOE Hayalo MpH paclpeieNIieHUN CPENICTB, BBHIACIAEMBIX Ha HAYIHYIO
JesITeIbHOCTD, O0JIee MHUPOKO HCIIOIb30BATh MEXAaHU3MbI COCTS3aTENbHOCTH, (PMHAHCHPOBATH HPEXIC
BCETO MEPCIEKTHBHbIE Hay4Hble KOJUIEKTUBBI M pa3paboTku. be3yciioBHO, s ¢ TakMM NOAXOI0M
cornaced. Konkypc — ato aeiictButensHO Hambolnee 3(h(eKTHBHBIN crocod pacrpenencHus QuHaH-
COBBIX CpelIcTB. B TO ke Bpems 31ech €CThb ONpEeAcHEHHBIE OrpaHMYEHUS: BIODKETHBIH KOHEKC,
pasIn4Hble 3aKOHOAATEJILHBIE AaKThl, PETJIAMEHTUPYIOIIME pAacXOJOBaHHE OIOMKETHBIX cpencTB.
npomry MuHoOpHayku (HOBoro MuHucTtpa), MuHQuH, Ipyrue 3aMHTEpecOBaHHBIE BEJOMCTBA
COBMECTHO C AkaJemuiell Hayk c(hOpMYIHpPOBaTh CBOW TPEAJIONKCHHUS, MPOBECTH HWHBEHTAPH3ALIUIO
3aKOHOJATENbCTBA U yOpaTh Oapbepbl Ui BHEAPEHHS COBPEMEHHBIX IMMOAXOAOB B cdepe (uHaHCH-
pOBaHMA HAYYHOH JleATeNbHOCTH. Hampumep, MBI BHINM, KaKk XOPOIIIO 3apeKOMEH/I0Basla ce0sl TpaHTo-
Basg Mozeib. [loaToMy HaMepeHbI CyIIECTBEHHO — X04y 3TO MOAYEPKHYTh, CYIIECTBEHHO — YBEJIINYUTH
pecypcHOe HaroJHEHUE TOCYIapCTBEHHBIX HAYYHBIX (POHIOB, KOTOPBIE MOLAECPIKUBAIOT MEPCIIEKTHBHbIE
HayuHble HccienoBanus. Tak, k 2018 romy mmaHupyeTcs BBIAENATH A0 25 MHJUIMAPAOB pyOnei
Poccuiickomy donny dyHmameHTanbHBIX HcCleNOBaHUN u PoccuiickoMy T'yMaHHTapHOMY HayYHOMY
¢onnay. Ilpuuém pasmepbl rpaHTOB OYOYT CONOCTaBHMBI C TEMH, KOTOPBIE HPEAOCTABISIIOT YUEHBIM
BeAyIME NHOCTPaHHbIE (POHIIBI U YHUBEPCUTETHI.

EctectBeHHO, 0TOOp MPOEKTOB ISl TPAHTOBOW MOIICPKKH TaKKe MOJDKEH MPOXOIAUTh MaKCH-
MaJbHO OTKpbITO. W mob6aBmio, 9To mo Oosiee KECTKMM TMpaBWIIaM C y9acTHEM, TaK K€ KaKk U B
MPEIBIIYIIEM Cllydae, BEAYIIMX YUYEHBIX M, KOHEUHO, BAIIUX MEXAYHapoAHbIX Koiuier. CpeicTsa,
MOJy4YeHHbIE OT (POHMIOB, JOJKHBI UATH Ha (PMHAHCUPOBAHUE HaUOOJIee 3HAYMMBIX HAYYHBIX HCCIEN0-
BaHUI, HAITPSIMYFO BIMSFOIIUX HA pa3BUTHE (PYyHIIAMEHTAILHON HAYKH.

2 (Kypeus Hat — Pedkonneaus).
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Takxe, kak MUHUMYM 10 2015 roma, MBI IpOATMM HpOrpamMMy MO HPHUBICUYEHHUIO JYYIINX
CIELMAIIMCTOB B HAIIM YHUBEPCUTETHI BHE 3aBUCHMOCTH OT UX IPaKIaHCTBA WK MecTa pabotel. bonee
TOTO, paclpoCTpaHUM e€ Ha aKaJeMHYECKHE WHCTUTYThI, TOCYIapCTBEHHbIE Hay4yHbIC LEHTPBI. JTO
MIO3BOJIUT UM YKPEIUTh CBOW KaJpOBbII MOTEHIMAN, 3aIlyCTUTh HOBBIE UCCIIEA0BATENIbCKHUE MTPOEKTHI IO
MIPUOPUTETHBIM HalPaBICHUSM.

Otmedy, 4to 3Ta TporpamMma yxke 3(pQexTuBHO padoraeT. I ObIBaml B HEKOTOPBIX M3 TaKHUX
nabopatopuii, cMOTpes, KaK TPYAATCS Ballld KOJUIErH. UTO CUMTar0 BayKHBIM MOAYEPKHYTH: OCHOBHBIC
MOJy4aTeNlid TpaHToB (3TO mpumepHO 70 TPOLEHTOB) — HMMEHHO HAIIM COOTEYECTBEHHUKH, JHOO
palotaromue 37ech, MO0 IepeexaBiliue Ha JPyroe Mecto paboThl B APYrHe CTpaHbl, HO BO3BpAaILalo-
muecs: 1 paboTarolMe y Hac HE MeHee TPEX—IIEeCTH MECSILEB B rofy. A MHOTHE CHUIAT 3leCh YXe
0e3BBUTA3HO, TEpefaloT CBOM 3HAHUS W CTYAGHTaM, M YyHUBepcuTeraM. U, 4YTO OYeHb BaKHO,
3aHMMAIOTCA BBIBEJCHHEM Ha PBIHOK PE3YIbTATOB CBOMX HCCIECIOBAHMM, MPUUYEM KaK HA HAIl PBIHOK,
TaKk ¥ Ha 3apyOexHsli. Ilo cyTu, Mbl He Ha cJ0OBax, a Ha zene, He B popMaTe NPOCTO MPU3BIBOB, KAKUX-
TO OTpaHHuYEHUi, 3alpeToB — MYyTEM, CKaXXEM TaK, 3KOHOMHUYECKOT0 CTUMYJIHPOBAHMS 3aHHTEPECO-
BAaHHOCTH COOHMpaeM Halll HallHOHAJbHBIN WHTEIEKTYaNbHBIA TOTCHIIHA.

MBI Takke paccuuTbiBaeM, 4to K 2020 roy He MeHee AT POCCUUCKUX YHUBEPCUTETOB JTOJKHBI
BOITH B MEpBYIO COTHIO BEAYLIMX MHUPOBBIX yHHBepcUTeTOB. IIpaBna, 31ech Toke Halo MOHAThH, YTO
Takoe BEIyINe YHUBEPCUTETHL. Bce 3TH pedTHHTH — 3TO Bellb B cebe, HaJo emé ¢ 3THM pa3odparhces,
HO JyMalo, YTO CHELHAINCTaM, KOTOphIe HAXOAATCS B 3TOM 3ajle, HETPyIHO OyIeT clienaTh BBIBOA O
TOM, Ha KaKOM YPOBHE HAXOJWTCS TOT WM WHOW yHHBepcuTeT Poccum. YOexn€H, pemreHue Takou
3aJa4d BO3MOXKHO JIMIIb NP CaMOM TECHOM B3aHUMOJICHCTBUM BBICIIEH IIKOJBI M aKaJAeMHYECKUX
HWHCTUTYTOB, Poccuiickoil akageMuu HayK.

Ham crmemyer B monHOW Mepe 3a/eHCTBOBATH MOIIHBIN 00pa3oBaTeNbHBIN, HACTABHHYECKUN
MOTEHIINAT POCCHUCKUX YUEHBIX, YBEIUUUTh KOJIMIECTBO 0a30BBIX Kadeap, pa3BUBATh CHCTEMY HayYHO-
00pa3oBaTeNbHBIX EHTPOB, pabOTAIOMIMX B MHCTUTYTaX AKajaeMuu HayK. M s oueHb mpoiry oOpaTHTh
BHUMAaHHE Ha 3TO HANpAaBICHHE, CUMTAIO0 €ro BaKHBIM. TeM Ooiee 4TO yXe €CTh YCHEIIHBIH OIIBIT
napTHEPCTBAa HAyKW M 00pa3oBaHus. B kauecTBe mpuMepoB mpuBeay MOCKOBCKHI TOCyIapCTBEHHBIN
YHHUBEpcUTeT, Akagemudeckuii yausepcuteT B Cankt-IletepOypre, MaTemMaTHueckuii HHCTHTYT HMEHH
CreknoBa. Kcratu roBops, cerofHs Ha HalleM MEpOIPHITHH MPHUCYTCTBYIOT WIEHBI KOMaHAbl CaHKT-
IleTepOyprckoro HalMOHAJIBHOT'O HCCIIENOBATENILCKOIO YHUBEPCUTETa HH)OPMALIMOHHBIX TEXHOJOTHM,
MEXaHUKH M ONTHKH, KOTOPbIE TIOOEIMITN Ha CTYJCHYECKOM YEeMITHOHATE MHpPA 10 MPOrPaMMHUPOBAHHIO.
Tak 4To MbI TOOEXKIaEM HE TOJIBKO B XOKKEE, HO M B TAKUX JUCHMIUIMHAX. 5 UX CepIAeuHO MO3/APaBIIsio
C 3TUM JOCTHKEHUEM.

bnecrsimuii ycriex Haiel cTy/ieHUECKOW KOMaHIIBI — 3TO SpKui mpumep 3¢ dexkTuBHOM nHTErpa-
IIUM HAyKH U 00pa30BaHUs, KAUeCTBEHHOW MOATOTOBKHA TBOPYECKOH, MBICISIICH MOJIOAEKU, KOTOpas
00s13aTeNbHO AOJDKHA OBITH BOCTpeOOBaHa BO Bcex cepax >KU3HM CTPaHbl U, KOHEUYHO, B POCCUHCKON
HayKe, B TOM 4ucIiie 1 QyHIaMEeHTaIbHOH.

YBaxaemble koimieru! B 3akmouenne xorten Obl emig pa3 MmoOnarofapuTh BECh KOJUICKTHB
AKazieMu¥ HayK 3a TOT OTPOMHBIIN BKJIaJ], KOTOPBIA BBl BHOCUTE B Pa3BUTHE CTPaHBI, 3a MPOJOJKEHHE
UCTOPUYECKHUX TPaJAMLUN HCKPEHHEro Ciy:kKeHHs OTedecTBY M CBOEMY Hapoay, O KOTOPBIX TOBOPHII
[Térp Benukuii, co3gaBas AkageMuto HayK.

Crnacr6o BaMm 0OoJibIIIOE 32 BHUMAaHHE.

CBou 3aMe4aHns 1 KOMMEHTapHH K 3TOMY TeKcTy Bel Mmoskete Boickazats 3/IECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/nauka_v_rossii/2-1-0-8
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3axapoeé B.E. UcnbiTanune [lerpukom

IIpuasito ToBOpUTH, uTO B Poccmm Bc€ miioxo, OJHAKO B HAIIeW CTpaHe HAYT W MO3UTHBHBIE
npoiiecchl. BoT oauH, 1 HeManoBakHbIN — Poccus ycnenHo Belaep kuBaeT ucnsitanue [erpuxom.

[NeTpuk npourpan yxe aBa cyaa B [lerepOypre u B MockBe, anemisinuy 1o 000MM OTKJIOHCHBI.
He Tax maBHO OoH mpowurpan u Tpetuil cya B Mockse, BO30YK/IEHHBIN pa3THEBAaHHBIMH MTOTPEOUTEISIMA
€ro CKBEPHBIX (MIBTPOB, KOTOpbIe B HOBropoie moCcTaBuIId B IETCKUX YUPESKICHHUIX B 00SI3aTCILHOM
MOPSIIKE — KaK MWIOTHBIN mpoekT naptuu Equnas Poccus. Ho 310 Tonmbko BHemHss cTopoHa Aena. He
MeHee BaXHO TO, 4TO K [leTpHKy COBEpIIEHHO W3MEHWJIOCh OTHOIIEHHE OOIecTBa, B TOM YHCIE U
MaccoBeix CMU, KOTOpBIE paHBIIE CUYATANH BIIOJHE BO3MOXXHBIM OTHOCHUTBHCS K HEMY CEpPBhE3HO.
[eTpuka mepecTanu mpuriianiath Ha TeiaeBuacHUe. He MoxkeT OBITh M peud O TOM, YTOOBI €r0 CHOBA
no3Banu Ha «9x0 MockBe». [laxke HOBOCTHOI pecypc «HbIOCTIHIT), KOTOPHIA CHCTEMATHYECKH Ty OIIH-
KyeT BIIOJIHE HeJleIbIe TEKCTHI, IIEPECTall BHIBEITUBATh y Ce0s €r0 HAIBIMICHHBIE, JOXKHO-TITyOOKOMEBIC-
JICHHBIE OITYCHI, ITOJIHBIC OECKOHEYHOI'0 CAaMOBOCXBaJICHUSI.

Koneuno, pematomas orMaiika Obljia JaHa cBepxy, korma 22 mas 2012 rona Ha o01ieM coOpaHuu
Poccwuiickoit akagemun Hayk npesuneHT B.B. [lytuH npusBan ObITh HETEPIUMBIM K MAPa3UTHPYIOIIIM
Ha HayKe U CICUUAIBHO OTMETWJI NPUHIUNHAIBHYI0 no3unmio wieHoB Komuccun PAH mno Goprbe ¢
mxeHaykoil. HecoMHEHHO, YTO BHHMMAaHHE IEPBOTO JIMIA TOCYJapCcTBa MPHUBIEKIO TaK Ha3bIBaeMOE
«zeno Ilerpukay.

Onoxa Ilerpuka mpouuia, MOHYMEHT ymaji ¢ neefecTtana. Bopouewm, IleTpuk BHeC HEKOTOPBIN
BKJIaJ] B POCCHICKYIO IIUBUJIM3AIIMIO, 000TaTUB PYCCKUM s3bIK. CIIOBO IIETPHUK» CTATI0 UMEHEM HapHIla-
TEJBHBIM, JIETKO YIOTPEOJISIONIMMCS BO MHOXKECTBCHHOM YHCIIe: «DTH IETPUKHU!»

A BeIb KakuxX BBICOT 4enoBek mocturai! Tpu roma Hazal OH Ka3alcsi HETIOOETUMBIM, APYKUI C
TPETHUM JIMIIOM B TOCYJIapPCTBE W HEJBYCMBICIICHHO HaMEKaJl Ha OJIarOCKJIOHHOCTh TIEpBOTO Jiniia. ['oTo-
BUJICS TOCTAaBUTh HAa KOJCHH AKaJeMHUI0O HAyK — Ha 3aCeHaHUM IOMEYUTEIHCKOTO COBETA BBICTABKH
«/lHHOBaIIMM W TEXHOJIOTUW» ToA mpenceaarensctBoM b.B. I'peinosa B ampene 2009 roma 6wuIo
MIPUHATO PEIIeHHe 00513aTh P aKaAeMHYECKUX HMHCTUTYTOB J0padaThIBaTh €ro TeHUAllbHBIE M300pe-
tenus. U rmaBHoOe — nmporpamma «Hucrast Bojay mpeoiaraia, 9To o BCe CTpaHe, BO BCEX YUPEKIe-
HUSX W KBapTHpaX, OyAyT IOCTaBIEHBI €r0 3aMedaTellbHble (GHIBTPHL. ECIN ONEHWTh WX YHCIO B
TPUALATh MUJUTMOHOB, a MPUOBUIb OT KaXI0ro (WIbTpa B TATh THICAY PyOINied, BOT BaM YXKe CTO
MATHACCAT MUJUTHAPJIOB. A Be/b MIOTOM KaXKIbIE TPU MecsIla Hajo OyJIeT MeHATh KapTpupku. [lompocTy
roBops, [leTpuk 1 ero KOMIaHUS XOTEJIU OOJIOKHUTh BCE HACEJICHUWE CTPAaHbl HOBBIM, BEChMa UyBCTBH-
TeIbHBIM HasoroM. K ToMmy xe 3TH (QUIBTpEl BOBCE HeOE30MacHBI IS 3I0POBBS, CTENEHb WX
3IIOBPETHOCTH CeHYac OIEHUBAIOT CIICIIHATICTHIL.

K cioBy cka3ath, 3TUM CHEIHMATUCTaM JaBHO SCHO, YTO MPOOJIeMy CHAOKEHUS HACCIICHHS YUCTON
BOJION Ha/O pemath He GuiabTpamu. TpyOOmpoBOIHBIE CETH B CTpaHe M3HOIICHBI Oojee, ueM Ha 90% —
WX COCTOSHHE KaTacTpo(UYecKH YXYAIIWIOCH 3a TOCIETHUE NBaIaTh JeT W3-3a 0e3rpaMOTHOCTH B
IKCIIyaTalli, KOTJa B IEISX SKOHOMHUU CPEJICTB OTKAa3aJMCh OT aHTUKOPPO3MHHON 00paboTKH
OUUIICHHOHN BOMbI. OTCYTCTBYIOT COOPYKECHHSI OYMCTKH CTOYHBIX BOJ, a T€, KOTOpEIE elle padoTaroT,
pabotaroT o TexHosoruu 1912 roga! CtodHbIe BOJBI HACTOIBKO 3arpsi3HWIM MMOBEPXHOCTHBIC MCTOY-
HUKH, 9TO MUMECIOIIMMCS B PACIIOPSDKCHUH YCTapEBITUM 000PYIOBAaHHEM CTal0 HEBO3MOXKHO OUYHIIATH
BOJY JJIsi MUThEBBIX miejei. Crenuanuctel JaBHO ObOT TpeBory! Ho mpu akTHBHOM j1000MpOBaHUU
BCEM HW3BECTHOTO ITOJIMTHKA OBUI YCIBIMIAH TOJBKO Tonoc npoxoaumna llerpuka. Beaymme crnerua-
JIUCTHI TI0 BOJIOOYHCTKE K 0OCYKIEHUIO TPOrpaMMbl «HucTas BoJa» JOMYIICHBI He ObLIH.

A xak mpum 3toM llerpuky kammnu! BmonHe yBakaemble JFOIM HA3BIBAIA €70 POCCHUCKUM
Jleonapno ma BuHum, roBOpHIIM, YTO OH 3aciyKuBaeT NByX HoOeneBckux mpemuii M eMy IpH KU3HU
HaJ0 MOCTaBUTH MaMsATHHUK. A cam [lerpuk, kak Tor TapakaHwuIle, MOTJaXUBast 30J0YEHHOE OpPIOXO U
MbDKACh OT TOPOCTH, JIOKa3bIBaJl, YTO OH M300pen u rpadeHsl (3a KOTOpble HexaBHO aanud HoOenes-
ckyto mpemuto ['eiimy u HoBocenoBy), u 0€30TKa3HOE CPEACTBO OT PaKa, U MOKET M3BIIEKATh DHEPTHUIO
U3 Terula OKpyKaromle cpensl (B Hapymenne Broporo Hawama tepmomunamuku!). la mMamo nm ere
kakue Henenoctu [lerpuk rosopun! OgHO BpeMs Ka3aloch, YTO IPUHIUI, HEKoraa cGopMyIHpOBaH-
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HBIE ABpaamMoM JIMHKOJIEHOM — «MOKHO JOJITO 0OOMaHBIBaTh HEMHOTHX, MOYKHO HEJOIro 0OMaHbBIBATH
MHOT'HX, HO HENb3s A0JIr0 0OMaHbIBaTh Bcex» — B Poccuu He pabotaer. Cnasa bory, 3To okazanoch He
TakK.

Bcé xe u3 kaszyca Ilerpuka cTrpaHa JOKHA W3BIEYb BAXKHBIM ypOK — IEpecTaTh BEPUTH B
JeIIeBbIE Yy/Aeca U JOBEPUMBO OTHOCUTCA K KpacHOOasiM, TeM 00Jiee C TEMHBIM YTOJOBHBIM MPOILIbIM!
HyHO BepHYTh yBakK€HHE K HayKe, U BOOOIIE yBaXeHHE K NpodeccHoHaJaM — y4YeHBIM, Bpadam,
WH)KeHepaM, KBanu(UIMPOBAHHBIM TEXHUKaM. 3a TOCIEAHUE [BAALATH JET 3TO YyBaKCHUE OBLIO
yTpaueHo, BOSHUKJIA JIETKOMBICJICHHAs BEpa B TO, YTO MPOPECCHOHATIOB MOTYT 3aMEHUTh HEKUE YMEIIbIe
MeHeDKephl. Mexay TeM, TpodeCCHOHAIOB HE MOXKET 3aMEHUTh HUKTO. Hacrosmuii mpodeccrnoHanmnm
JOCTUraeTcs HOJATUM KPOIOTIUBBIM TPYAOM B Kpyrax npo(heCCHOHaIbHBIX COOOIIECTB.

3nech HY>KHO CKa3aTh 0 JokeHayke. OHa ecTh 3BEUHas COLMalibHasl O0Ne3Hb OOIECTBA, CTOJb Ke
HEYCTpaHHMasl KaK IPECTYMHOCTb WINM KOoppynuus. Ee Henb3s MONMHOCTBIO YCTPaHUTh, TaK K€ Kak
HEeJIb34 3aIPETUTh JIIOIIM CXOAUTh ¢ yMa. C colManbHBIMU OOJIE3HSMU CIEAYET HEYCTaHHO OOpOThCS,
yIepKUBaTh Ha HEOMacHOM MAJsi oOliecTBa YpOBHE. BOJBIIMHCTBO JDKEYUYCHBIX — «(QPHUKHY», JIOIH,
UCKpPEHHE BEpsIINE B Ty YEMyXy, KOTOPYIO OHU YEJIOBEUECTBY INPEAJAraloT, HE CTOJIbKO MOIIEHHHKH,
CKOJIbKO HEBEXKECTBEHHBbIE Oe3yMmIpl. bema B TOM, 9TO OHHM dYacTo OONAAarOT OOMBIION CHIION
yOeIUTEILHOCTH.

[MpeacraBeTe cebe KPYHHBIH TOCYJapCTBEHHBIH KOCMHYECKHI LIEHTP, OJHOTO M3 COTPYTHHKOB
KOTOPOTO OCCHWJIAa MIes: €ciM N00aBUTh K ypaBHEHHIO HbIOTOHa HEKHH 4JIeH, MOYKHO MpPEOJOJIEeTh
3aKOH COXpPaHEHUs UMIIyJbca. Ypa, MOXKHO CO3/aTh I'PaBUTALMOHHBINA ABIKHUTENL! Ero pomManTHueckas
OpemoBas ujesl BOCIUIAMEHAET BAKHOTO KOCMHUYECKOTO T€HEepaia, U Pe3ysibTaT — Ha CITyTHUKE JIeTaeT
OeccMBbICIIEHHAs «TpaBHLAaNa». B KoHLE KOHIOB, «rpaBUIanay HeAoporo odouniack rocyaapcrsy. Ho
KOIZla y3Haellb, YTO 3TOT TEeHepall SBISIETCA 3aMeCTUTENeM naupekTopa Kocmuueckoro HaydHo-
MIPOM3BOACTBEHHOI0 LIEHTPa UMEHH XPYyHHUEBA, CTAHOBUTCS CTPALIHO. X04y HAIIOMHHUTbH, YTO UMEHHO
3TOT LIEHTP HECET OTBETCTBEHHOCTH 3a CEPHIO HEYJau B POCCUHCKOM paKeTHO-KOCMUYECKON OTpaciH, B
TOM YHCJIE 33 MPOBAIbHBIN 3aIlyCK ABYX CIIyTHHKOB CBSI3U 7 aBrycTa 3TOro rojga. Moxer ObITb, B 3TOM
LEHTpe CIMIIKOM MHOTO JDKEYUYEHBIX, «YyIy4IIAIoUMX» MeXaHMKy HbloToHa JOMOJHUTETbHBIMU
YJICHAMH, U MaJio IPpodecCHOHaTbHBIX HHKEHEPOB, OTBETCTBEHHBIX 3a Pa3rOHHBIC OJOKH pakeT?

«DpuKOB» KaK COIHUAIBHYIO OOJIE3Hb ClemyeT Aeparh moa koHTponeM. B Poccnn dyHKImro
CAEP)KMBaHMS JDKEYUCHBIX YCIIEUIHO BhIMoHsAeT koMuccuss PAH mo 6opsde ¢ mxenaykoit. Ho ckonbko
KJIEBETHI, CKOJIbKO OOBMHEHMH W OCKOPOJEHWH OBLIO BBUIUTO HA 3Ty KOMMCCHIO CTOPOHHUKAMHU
Ilerpuka, KaK MPOIUIAYEHHBIMH, TaK M JOOPOBOJIBHBIMHU. XOPOIIO, YTO y YWICHOB KOMHCCHUHU KPETIKHE
HEPBBI.

Ho Iletpuk oTHIOOL HE «pPUK», OH MOIICHHHK U IIapjaTtaH B yicToM Buje. OH HaTallui B CBOE
noMecthe BO BceBommkcke MacCcy HaydYHOW M Hay4YHO-ITPOM3BOJICTBEHHOM alaparypbl, CKYIUIEHHOW 3a
OecrieHOK B Havyasie 90-X ro0B Y Pa3opSAIOLINXCS OTPACIEBBIX M aKaJeMHUYECKHX HMHCTUTYTOB, M CO3all
nogobue Hay4yHo# nabopaTtopuu. M1 oH uenoBek MaclITaOHbIA, OH e31UT Ha «Maiibaxe» W MBICIUT
OOJNIBIIMMY CYMMaMH, YTO HEKOTOPBIM UMITOHHPYET. Kora oH nperbsiBUI HaM TSTEPBIM CYIeOHbIN HCK
10 OOBHMHEHHUIO B IOJPHIBE €r0 HAayYHOH pemyTalud, OH XOTEJ] MOJIYYUTh C KaXXAOro MO OJHOMY
MUJUTHApy HIECTHCOT MUJIMOHOB pyOIIeH.

Bnpouewm, mocratouno o Ilerpuxe, ¢ HuUM Bc€ yxe sicHo. B naHHOM ciydae oOIIecTBO pasym
coxpaHmio. Ho BaxxHo He TepaTs ero Bupenb. Enie OynyT u «Qpukm», U XJIaJHOKPOBHBIE MOIICHHUKH
OT HaYKH, MPE¥kIe BCEro, OT MEAUIMHBL. DTH 0COOEHHO ONacHbl, MO0 UX AESTENbHOCTh MPSIMO YIPOXKAeT
37I0pOBBIO JIIOJIEH.

W3 nena Ilerpuka MOKHO H3BJIEYH emie OAuH ypok. Y IleTprka moutu HET Hay4HBIX cTarei (K
JBYM—TpEeM NYyOJUKAIHMsAM OH, BCE e, MpuMasalicsl KaK COaBTOp), HO y HEr0 MHOXECTBO INATEHTOB,
KOTOPBIMH OH BE3/I¢ pa3MaxuBaeT. DTO MPOM3BOAMUT OOJBIIOE BIICYATICHHE HA JIIOJEH, M0 HE3HAHUIO
MOJIATalONINX, YTO MATEHTHBIE BEIOMCTBA MPOBEPSIOT JOCKOHAIBFHO OCMBICIEHHOCTHh BCEX IATEHTOB.
Ot0 He Tak. PocnaTeHT — yupexIeHre peraaMeHTHPOBAHHOE, IPU3BAHO PErMCTPUPOBATh MPHOPUTET HA
n300peTeHne, OTKphITHE U Tak nanee. Eciu uaest 31paBasi, TO MATEHT 3aIUTUT KOMMEPYECKHE HHTEPECHI
ero obnanarens. Ho mareHT BOBce He TapaHTHPYET, YTO 3asSBJICHHOE B HEM TEXHHYECKOE YCOBEPIICH-
CTBOBaHKE PabOTOCIOCOOHO, & OTKPHITHE HE HApYyIIaeT 3aKOHOB (DU3HKH.

Oco0eHHO BONMIOLIME MPOTHB pa3yMa W HAYKHU MATEHTHI BBIIAIOTCS HAa NMPUMEHEHHUE «HOBBIX
JIEKapCTB» HMJIM HOBBIX METOJIOB «IedeHus». [IpuBeny /st mpumepa oOpasiibl HEKOTOPHIX IAaTEHTOB,
BBIZIAaHHBIX PocmiaTeHTOM, WK Kak ero ceifyac Ha3pBatoT demepaibHON CITyKO0H 110 MHTEIUICKTYalTbHOM
cobcrBeHHOCTH (BeIAep kKU U3 ctatbu FO.H. Edpemosa u P.®. [Tonuuryka «I"ocypapcTBo u JoKeHayKay,
Bromnerens Nel, 2006 r., ctp. 105-109).
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IMarent 2083239 «CumnromMaTHyeckoe Je4eHHE 3a00JICBaHUI C MOMOIIBI0 OCHHOBOM IMAJIOYKH B
MOMEHT HOBOJIYHHSI TSI BOCCTAHOBJICHHS IIEJIOCTHOCTH SHEPTETHIECKOW 0OOJIOUKH OpPraHu3Ma YeIOBEKay.
(A mouemy HE OCHHOBOTO KOJ1a?)

IMatenr 2204424 «lapMoHM3aIMA W YIyYIIEHHE COCTOSIHHS OWOJIOTHYECKOTO OOBEKTa U
OKpYXKaIOIIEro  IPOCTpaHCTBa». [IpeanmaraeTcst HCMOJB30BAaHME  PYHHYECKMX  OyKB, KOTOPBIM
MPUMHUCHIBaeTCs MIcTHIecKoe 3HadeHne. ([loyemy pyHH4eckux, a He HeporimpoB Maisi?)

IMatent 2154984 «Cmnoco0 mombopa JEKapCTBEHHOTO IIpemapara W €ro Io3bD». VCmonp3yroTcs
NPaBOCJIABHBIE MKOHBI, HA KOTOpBIE HaKJIaJabIBalOTCs (oTorpagu 4YeloBeKa WM >KHBOTHOTO C
TPEXKpPaTHON MOJIUTBOM...

[arent 2179466 «CpencrBa rapMOHM3AIMN OpraHU3Ma 4YeloBeKay. Mcnonb3yroTes u300paxkeHue
Bynnsl ¢ pa3menieHneM Ha HeM MUHEPAJIOB B 00JIACTH Pa3IMYHBIX YaKp...

[Marent 2140796 «YcCTpoHCTBO Ui OSHEPreTHYECKUMX BO3ACHCTBUI C mOMOIIbI0 (GHUryp Ha
TUIOCKOCTH, TEHEPHPYIOIINX TOPCHOHHBIE T0JIsD). BOMCTHHY BeenpoHMKarolee H3aydeHue.

IMatenr 2139107 «IIpeoOpa3zoBaHre TEONMATOTEHHBIX 30H B OJAarompHATHBIE Ha OTPOMHBIX
TEPPUTOPHUSAX ITyTEM HCIONB30BAHNS MUHEPATIOB MOJIOXKHUTEILHOTO OIS,

IMatent 2117497 «3ammra OT >MEKTPOMATHUTHBIX HM3IYYCHHH TeHeparueld 3alUTHOTO MO C
MIOMOIIIBIO TIPEIMETA, Ha KOTOPBIH MEPEHOCAT OCIabICHHYIO XapaKTePUCTHKY U3ITydaTersD».

Takoro poga HaTeHTOB BbIAAHO OKono 4YeTblpexcoT! Kaxmomy, xenaromemy HCHOJB30BaTh
KaKoH-1100 MaTeHT, ceqyeT CaMOMY MPOBEPUTH €T0 aJCKBATHOCTh WIIU MOIYYUTh SKCIEPTHYIO OLECHKY
CHEINAITUCTOB!

OT0 0OCTOSTENBCTBO YPE3BBIYAMHO BAXKHO YSICHUTH I'OCYAAPCTBEHHBIM JIMIIAM, MPUHUMAIOLIIM
peUICHUA. YacrtHble JiMia ImyCcTb TPAaTAT CBOM JACHBI'M KaK XOTAT, HO KOraa p€dyb MACT O BBIACICHUH
OromKeTHBIX cpencTB Poccuiickoit Depepannil Ha Hay4YHbIE MPOEKTHI U UCCIENOBAHUS, HA BHEAPCHHE
n300peTeHn, COBEPIIEHHO HE0OXOAMMa CTporas HayyHas 3KCIIEPTH3a C MPUBJICYCHHUEM BEAYIIUX
POCCUMCKUX U HHOCTPAHHBIX YYEHBIX.

Henerkas 6Gopsba c Ilerpukom Obuta Hayata Kommuccueidl mo Oopsbe ¢ JDKeHayKoW IpH
Poccuiickoli akageMun HayK, HO JOJITOE BpeMs ee MUCXOJ ObLI OTHIONb He siceH. Hem3BecTHO, 4eM OBl
BCE KOHYMJIOCH, €ci Obl He akTHBHAs mopnepxka Kiyba HaydHBIX >KypHAJIMCTOB, CHELHUAINCTOB U
npodecCHOHANOB, MyOJMKOBABIIMX CTAaThU B KypHane «BomocHaOxeHHe W KaHANIM3alus», aBTOPOB
pasoOyaunTenbHBIX cTaTedl B MHTepHeTe M cpeiacTBax MaccoBoid MHQopmanuu, wieHoB OOmecTsa
3aluThl paB notpeduteneil. Hemamyio ponp ceirpana cneunanbHas komuceuss PAH mo nposenenuro
akcnepT3bl padot [lerpuka. CnenoBano Okl BBIpa3uTh NIyOOKYIO 01aroapHOCTh BCEM MMOMMEHHO, HO,
HOXalIyi, He CJIeAyeT CO3/1aBaTh «PACCTPEJIbHBIN CIHCOK» B CIydae KaKOro-HUOYIb HEOXKHIAHHOIO
3ursara Hameld poccuiickoil mcropuu. Korma BcmomuHaelib, CKOJIBKO BPEMEHH, CHJI U 3/10POBbs
MIPHIIUIOCH OTAATh BCEM «IOJICYIHBIM» B Jiene [leTprka, xouercs ObITh OCTOPOKHBIM.

© 2012 B.E. 3axapos (Tekcr)

CBou 3aMeyaHusi 1 KOMMEHTapHuu K 3ToMy TekcTy Bol moxete Bbickazars 3[JECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/petrik/2-1-0-33
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bozoanoea JI.H., I'epuumeiin C.C., Illonomapes JI. U.
B nouckax Be4HOro ABUIaTe s

Co BpeMeH NpUpyYEHHsI OTHS YENOBEK HAXOIUTCS B COCTOSHUHM HETPEPBHIBHOTO MOHMCKAa HOBBIX
WUCTOYHUKOB dHepruu. ExketHeBHO OH moTpediseT ¢ muiiel ~2500 Kuiokanopuii ~ 10’ Jx sHeprum, T.€.
CPEeIHsIsl MOIIHOCTh XHU3HEACATENIbHOCTH deoBeKka coctaBisieT ~120 Br. Ho sneprus norpebnsercs He
TOJIBKO C MHUIIEH, 1 Ha MPOTSDKEHUN THICSYEICTUH YeTOBEK MHOTOKPAaTHO YBEIHMUMII €€ IPOU3BOACTBO U
notpebyieHre: PHEPrusl JOMAIIHUX >KUBOTHBIX, pabOB, BeTpa, BOIBI, YIJs, HETH, raza IO3BOJIWIA
TIOBBICUTH CpelHee ee MmoTpebieHue no ~2 kBt/gen. Bo Bce BpeMeHa 3aTpaThl TpyAa Ha JOOBITY
3Hepruu coctaBsuim ~20% OT BceX 3HEPro3arpar 4YelIOBEKa, IO3TOMY IOMNBITKH CO3[aTh BEYHBIN
JBUTaTeNlb, KOTOPBIA OBl MPOW3BONWI SHEPTUI0 0Oe3 3aTpaT, HAYAIMCh C HE3amaMsTHBIX BPEMEH.
Kazamoce ObI, 3aKOH COXpaHEHHs IHEPTHH, KOTOPHIA OBLI yCTAaHOBIEH OKOHYaTenbHO B 1847 romy,
MOJIOKUJ KOHELl 3TUM IOIBITKaM, OJHAKO OHHU TNPOAOJDKAIOTCA U [0 CUX NOp, x0T PpaHiysckas
aKazeMusl HayK MpeKpaTHia pacCMOTPEHHUE 3asBOK Ha 3TH M300peTeHHs OoJiee IBYXCOT JIET Ha3all, ele
B 1775 r. —3a 70 et 10 yCTaHOBJIEHMS 3aKOHA COXPAaHEHUSI SHEPTHH.

OTKpBITHE SIACPHOI SHEPTUH 0>KUBHUIIO ATH MOMBITKA HAa HOBOM ocHOBe. B Hauane XX cronerus
TEOPETHUYECKU U 3KCIIEPUMEHTAIbHO OblIa J0Ka3aHa SKBUBAJIEHTHOCTh MacChl M SHEPTUU:

Eo = mCz,

rae Ey — sHeprus mokos Tesna ¢ Maccoi M, a ¢ — CKOPOCTh CBETA, T.€. 3aKOH COXPAHEHUS SHEPIUU ObLI
000011eH 10 3aKk0Ha coxpaHeHHsa MaTepuu. [loreHnmanbHas sHEprus £y Maccel M BellecTBa MaTepUH
OTPOMHA: OHa MPUMEPHO B 3 MWIUIMApAa pa3 MPEBHINACT XUMHUYCCKYIO DHEPTHIO CTOPAaHUSI TOH ke
Macchl M, T.€. MOTEHIMAIbHAS SHEPTHUs 1 T YIIIs S5KBUBAJCHTHA SHEPTHU TOPEHUS 3 ThIC. T TOTO XKE YIJIA.
Jlo cux mop M3BECTHO TOJIBKO /IBa CHOCO0A YAaCTMYHOTO OCBOOOXIEHHS 3TOW SHEPTUU: ACJICHUE siep
ypana (U) u Topusi (Th) (~0,1%) u cunTe3 siiep TSHKENBIX U30TOMOB Boopoia — aeitepus (d) u Tputust
(t) (~2%).

Ilpu cnusHuM ABYX snep Aewtepus oOpasyercs sSapo M30TOMNA refusl U HNPOTOH, JHOO0 Ke Sapo
TPUTHS ¥ HEUTPOH (TIPUMEPHO C PABHOM BEPOSITHOCTBIO), ¥ BBIIEISIETCSI OTPOMHAsI SHEPTHSL:

*He + n + 3,269 M>B
d+d—
t+p+4,033 MaB

Jlerko cocunTaTth, 4TO NPH TOTHOM CHHTe3e | T meiiTepust BbimenuTest sHeprust ~ 5-10° MaB =~ 8-10%
Ik, T.e. s obecniedenus momHocTH 120 BT B Teuenne cyTok mocrarouno ~ 0,1 mr nefitepust — macca
HUYTOXKHAS, W, JCHCTBUTEIHLHO, MOXET CIIOKHTHCA BICUATIICHHWE, YTO DJHEPTUs IOIYy4aeTcs «u3
HUYEr0», €CJIM He 3HaTh, KOHEUHO, (hopmyibl Eq = mc?.

CoBpeMeHHbIe U300peTaTeNld BeYHOro aBurareis o0 3toi popmyne 3HatoT. OHM 3HAOT TaKXKe,
YTO CIUSHUE SACP NEeUTEpHsl BO3IMOXKHO MPHU OYEHb BBICOKOM Temmeparype ~100 MiH. rpaaycoB U 4TO
apMusl YUeHBIX BOT yXe B TedeHHe 60 JIeT He MOXET OCYIIECTBUTH 3Ty peakyuio mepmosoepHoz2o
cunmesa. [103TOMy OHU ACHCTBYIOT 10 MIPUHITUILY «ECJIA HEIB3S, HO OYEHBb XOUYETCS, TO — MOKHOY.

23 mapra 1989 r. B anrmuiickoit razere Financial Times mosBuIOCh CEHCAIIMOHHOE COOOIICHUE O
npecc-koHdpepeniun I[lonca u @neiiimvana (M. Fleischmann, S. Pons) o nabnromenuu siiepHOro
CHHTE3a IPH KOMHATHOMW TeMIeparype [1]3. CyTh UX OTKPBITHS ObljIa IOHATHA KAXKJAOMY IIKOJIBHHUKY: B
cocya ¢ Tsokenoit Bogon (D,0) omyckanuch malniaiieBbie AJIEKTPOJbI, M0 HUM IPOIYCKAJNCS TOK, B
pe3ynbTaTe 4Yero BBIJAEISIACH SHEPrUsl HACTOJILKO OOJNBINAs, YTO OJMH W3 AJIEKTPOJIOB PACILIABUIICS.
VcTOYHMKOM TaKo# 3HEPTHH, IT0 MHEHUIO aBTOPOB, MOTJIa OBITH TOJBKO SAEPHAS PEAKITHS CIUSHUAS SICP

% C. Cookson, Scientists claim nuclear fusion produced in test tube, Financial Times, March 23, 1989; S.
Fleishman, S. Pons, Electrochemically induced nuclear fusion of deuterium, J. of Electroanalytical Chemistry, 261,
301, 1989; S.E. Jones, et al., Observation of cold nuclear fusion in condensed matter, Nature, 338, 737, 1989.
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nefiTepus, U 9To ABIEHME cpasy ke okpectwan kak «cold fusion»! a B pycckom mepesome — kax
«XOJIOAHBIM TepMOs» (CIOBEeCHas Hecypas3ulla BIOJHE aAeKkBaTHas camMol ceHcanuu). CeHcanus
B30yIOpaKWila IIUPOKYIO IyOJIIMKYy — LIyTKa JIM: SA€PHAs Peakuuss Ha KyXOHHOM CTOJje, AOCTYIHas
m000i1  OMOXO03sliKe, MpPUYEeM B YCTPOWCTBE NpOIIE XOJOAWIBHHKA HIM MHKCepa, a TeM OoJjee
MMKPOBOJIHOBOM MEUKH.

Uepes tpm Hemenm mocie mybmukanuu npodeccop 3ukmku (A. Zicicci) cobpam B CBOeM
u3BectHoM HayuHo-oOpaszoBarenbHoMm 1ieHTpe B Opude (Ettore Majorana Centre) wa Cunmnuu
MEXIYHapOJHOE COBEIIAaHKWE, HA KOTOPOM NPHUCYTCTBOBAJM aBTOP OTKphITHs Dneiimvan u eme ~50
TIPUTIIAMIEHHBIX YUIE€HBIX (M MPUMEPHO CTOIBKO JKe )KypHaIHCcTOB). [IBoe n3 aBTOpoB 310it 3ametku (C.I.
u JLIL) Taxke y4acTBOBaNIM B 3aCEAAHUHM U Y)K€ TOTAA YKa3bIBaJM HA HEPEATbHOCTh OOCYKAaeMOIo
SIBIICHHS: TIPU JEKIApUPyeMOil MOIHOCTH HCTOUHMKA ~4 BT B pesynsrare peakuun d + d — *He + n
JOJDKHO HU3JIy4aThCs ~3-10" HEHUTPOHOB B CEKyHAy ¢ 3Heprueil 2,45 M»>B, T.e. minoTHOCTH MOTOKa
HEHTPOHOB HA PACCTOSHUK | M OT HCTOYHHKA JOKHA ObITh paBHa ~2,3-10" n/cm?-c. C yueToM TOro, uto
eAMHUYHBINA MTOTOK HEUTPOHOB SKBUBAJIEHTEH OMOIIOTUYECKON /103€ 0OITyUeHMs ~5-10" 69p [2]°, obmast
1032 OT MCTOYHHMKA paBHa ~1,2 G3p/c, a B Teuenue uaca ~4,3-10° Gap — mo3a cmeprenbHas. U maxe
COTOH TOJIM ATOH 1036l (HAa PACCTOSHUU 1 M TeNeCHBIN YToJj, IMOJ KOTOPBIM SKCIEPUMEHTATOP «BUIUT
MCTOYHHK», paBeH ~1077) mocrarouno, urobbl mociae AHS paboOTHl ero He cTamo. 1103ToMy mydmrM
OKCIICPUMCHTAJIIBHBIM 10Ka3aTCJIbCTBOM OTCYTCTBUA S(b(bCKTa SABJIAJIOCH NPUCYTCTBHUE Ha COBCHIAHWN
JKHBOT'O aBTOpA.

OT0 OBIIO OJHO W3 COOOpPAXKEHHIA, 0 KOTOPOMY OOJBIas YacTh CEPhE3HBIX YUEHBIX C CAMOTO
Hayaua OTHECIAch K 3Toil ceHcamuu ckerrudecku [3]°, HO, Tem He MeHee, B psne naboparopuil Mupa
OBUTN BBIMOJHEHBI KOHTPOJILHBIE IKCTIEPUMEHTHI, B KOTOPBIX MPOAYKTHI SACPHON PEaKIUK — HEUTPOHEI,
S7Ipa TeNrs U TPUTHUS — He ObutH 0OHapyxkeHbl. Kazanock Obl, HA 5TOM HCTOpHS CEHCANUU JAOJDKHA Oblia
3aKOHYHTBCS, HO 3TOTO, OIHAKO, HE MPOU3OIILIO — OHA JUTHTCS BOT yiKe 6e3 MaIoro yeTsepTh Beka [4]'.

3a 310 Bpems BEIOIHEHO O0osiee 10 ThICSY MCCIIEOBaHUH, B 3Ty NEATEIHHOCTh OBLTH BOBIICYECHEI
naxe takue comunneie opranm3anun B CIIIA xak NASA, DOE, MIT, EPRI u 1.1., (cM., HartpuMep [5]8),
OpraHM30BaHbl HOBbIC MHCTHTYTHI M oOmiecTBa (Hanpumep, New Hydrogen Energy Laboratory u Cold
Fusion Society B monwmm, International Society for Condensed Matter Nuclear Science
(http://www.iscmns.org) u p.), OCHOBaHO HECKOIBKO KypHatoB® (a ¢ pacmpoctpanerreM UHTepHeTa —
CTIeNMANBHEIX CAiiTOB), H3IAHBI HECKOIBbKO KHHT — Pro [6, 7]*° u contra [8, 9]", exeroxno cobuparotcs
MEXIyHapoIHble KoH(epeHIuH (Toibko B Poccum mx mpomwto yxke 13), a apMmusi KypHAJIMCTOB
MOCTOSIHHO JIEPXKHUT B HANpsDKEHUM ITyOJIMKY ONMCAHMEM HOBBIX OTKPBITHH B OOJIACTH «XOJIOJHOTO
tepmosina». Ha Cold Fusion xoHdepeHiusx — BCE, «kaK y GONBIINX»: YHTAOTCS JOKIAbI, U3IAFOTCS
TE3UChl M TPYIbl, OJHAKO TPU OJIMKAWIIEeM 3HAKOMCTBE C COJICp)KaHHEM JIOKJIAJO0B BO3HUKAET
BIICUATJIEHHE, YTO OTH KOH(QEPEHIMH TMPEeBPaTWINCh B 3alOBEJAHUK MHOIOYHMCICHHBIX aJCNTOB

4 OTOT TEPMHUH HCHOJIB30BAJIM paHEC IPHU OIMMCAHUHN SBJICHUSA MIOOHHOTO KaTajan3a SACPHBIX peaxunﬁ.
OmHaKo ¢ HEJIETKOW PYKH OJHOTO M3 YYaCTHHKOB 3THX paboT (Steven Jones) ero crainm MCHONB30BaTh M B 3TOM
ciyyae (cm. «Cold fusiony, http://en.wikipedia.org/wiki/cold_fusion).

> H.I. I'yces, B.A. Kimumanos, B.IT. Mamikosuu, A.II. CyBopoB, 3awuma om uoHusupyiowux usinyyenul,
M. Dueproatomusnat, 1989; Hopmer paduayuonnou 6ezonachocmu HPH-99 u ocnoguvie canumaphvie npasuia
OCII-72/87, M. Dueproaromusaart, 1988.

¢ D.R.O. Morrison, Comments on claims of excess enthalpy by Fleishmann and Pons using cells made to
boil, Phys. Lett. A185, 498, 1994.

" Steven B. Krivit, Two decades of “Cold Fusion”, New Energy Times, No 35, July 30, 2010;
http://newenergytimes.com/v2/news/2010/sr35919 twodecades.shtml.

8 Melvin H. Miles, Benjamin F. Bush, Kendal B. Johnson, Anomalous Effects in Deuterated Systems, Final
Report, Naval Air Warfare Center Weapons Division, China Lake, USA, 1996; http://lenr-canr.org/acrobat/miles
Manomalowsea.

% «Journal of New Energy», «Infinite Energy», «New Energy Times», «Condensed Matter Nuclear
Sciencey, «Pure Energy Newsy, «Journal of Nuclear Physics», u T.1.

19°E. storms, Science of Low Energy Nuclear Reactions: A Comprehensive of Evidence and Explanation
about Cold Fusion, World Scientific, Singapore, 2007; E. Mallove, Fire from Ice: Searching for the Truth behind
the Cold Fusion Furor, London, Wiley, 1991; T. Muzino, Nuclear Transmutation: The Reality of Cold Fusion,
Infinite Energy Press, Concord, New Hampshire, 1998; S. Krivit, N., Winocur, Rebirth of Cold Fusion: Real
Science, Real Hope, Real Energy, Pacific Oaks Press, Los Angeles, California, 2004, http://LENR-CANR.org.

1 F. Close, To Hot to Handle: The Race for Cold Fusion (2™ ed.), London, Penguin, 1992; J.R. Huizenga,
Could Fusion: The Scientific Fiasco of the Century (2™ ed.), Oxford University Press, 1993.
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TaToI0rHuecKoil Hayku (1o onpeesneHuto Jisurmopa [10]'%). BoT HECKOIBKO IIPUMEPOB U3 IIPOrPAMMbI
6-if pOCCHIICKOI KOH(bEepEeHIHI ~;

«O1eHKa KOHCTaHThl CHMH-TOPCUOHHOTO B3aMMOIEHCTBUAY;
«Anb(ha-pagroaKTHBHOCTh CeMsH Tabaka, mpopocuux B BogHoM pactBope Bi(NO3)s;
«/luHaMuyeckas MOJeNIb CHHEPIreTUYEeCKON aKTUBALUH [ XOJIOJAHOTO AEPHOr0 CUHTE3a», U T.J.

B mocnenneit n3 HUX, MEXIY MPOYNM, IPEAINONIATACTCS, YTO KOJIMYECTBO CBOOOAHOM SHEpruwu,
«oOpasyrouencs» B CUCTEME, B IEHCTBUTEIFHOCTH AOJDKHO IIEPEHOCUTHCS U3 HEONPEAETICHHO yIalleH-
HOI'0 MCTOYHHMKA...». VM mpu uem TyT 3aKOH coxpaHeHus sHepruu? (B cBoe Bpems, Korzna mbITaIuCh
OOBSICHUTh UCTOUYHHUK SHEPTHH PAAMOAKTHBHOTO paclaja dHeprueit agupa, KOTOPyI aKKyMyJIUPYIOT U
Nepen3NIyyaroT sapa ypasa, [lyankape 3ameTn, 4To Tak MO>KHO OOBSCHUTD BCE, UTO YTOJHO).

B 9Ty aKkTUBHOCTH BOBJIEYEHBI M JOOPOCOBECTHBIC YYEHBIC, KOTOpPBIE 3a IPOIMIEALINE TOABI,
OJTHAKO, TaK M HE AOOWJIMCH TJIaBHOTO YCIOBHSI AOCTOBEpHOCTH oOHapyxenHoro sBieHuss — 100%
BOCIIPOM3BOJUMOCTH PE3yJIbTaTOB, — OHO J0 CHUX TOP 3aBUCHT OT MHOKECTBa (haKTOPOB, HE MMEIOIIUX
HUKaKOro OTHOIIEHHS K SACpHOM (¢u3uKe: crocoda IPUTOTOBIEHHS 3JEKTPOIOB, CTENEHH HX
HaCBILICHNS JAeUTEepHeM, YUCTOTHI TSHKETIOW BOJIBI, CHIIBI TOKA, JIUTENBHOCTH 3KCIO3ULUHU U T.J. U T.IL
Tem He MeHee, MHOTHE aBTOPHI Pa0OT HACTAWBAIOT, YTO OHU HAOJIOAANTH BBIACTICHUE JOMOTHUTEILHON
sHepruu Ha yposHe ~0,3 Br/em® mammamms (0,47-10% sizep), T.e. ~2-10" MbaB/c. UToOsI 0becrednTs
TaKoe SHEproBhcIeHHe, HeodxomuMo ~0,6-10" cuHTe30B B cekyHiy, T.e. BepostHOcTh dd-cmHTesa
aTOMOB JeifTepHsi, MOTIOMIEHHBIX B Mamiaguy (mpu Hackimennn D/Pd ~ 1) me npessimaer ~10 7,
OpHaKko TOMBITKH O0HAPYKUTh MPOJYKTHI sifepHOM peakuuu (N, t, SHe, 4He) JTa)ke Ha TaKOM HH3KOM
YPOBHE IPHUBEIH K OTPHLATEIHLHOMY PE3YNbTaTy, M 3TOT (AKT JI0 CHX TOpP BBI3BIBAET OKECTOUCHHBIC
CHOpBl JTAKE€ B Cpele INPHUBEPXKEHIEB «XOJOOHOTO cuHTe3a» (mpeamnpuHatro Oomnee 500 mOMBITOK
00HapykuTh HEUTPOHHI 1 6oJee 200 MONMBITOK 0O0OHAPYKUTH TPUTHH).

Ceroans npeobIaalouM CTajlo MHEHHE, YTO HCTOYHHUKOM JOTIOJIHUTEIBHON SHEPTHH SBIISETCS
sepHas peaKkuus

d+d— “He +y + 23,847 MaB.
XOopoIIo H3BECTHO, OHAKO, UTO MO cpaBHeHMo ¢ peakmmimu d + d — *He + nud +d — t + p ee
BEPOATHOCTh HHUTOXKHA (~10'), HO 3TOT APryMEHT, ITOXO0KE, MATO BONHYET aeNTOB «HOBOH (PH3UKI.
OHH YTBEPIKIAIOT, YT OOHAPYKEHA KOPPEIALIS MEX/Ty BbIICICHAEM SHEPIHH U BHIXOIOM sizep "He u
B JIOKA3aTeIbCTBO NPUBOAAT Tpaduk (cM. Hmke puc. u3 padotsl [11]'), noxasarensHocTs KoTOpOro,
IIPY TAaKOM YPOBHE OIIMOOK, OJJHAKO HEBEJIMKA.

Kpome Toro, ecii B Hero nmoBepUTh, TO HAJIO OOBSICHATH, IOYEMY J0 CHX TIOP KUBBI IKCIIEPHMEH-
TaTopbl, KOTOPHIE €r0 MOJyYUJIU: €IUHUYHBIA MOTOK Y-KBaHTOB C sHepruei 23,8 M»>B skBuBaneHTeH
n03e obaydenns ~5-10° 6op [2]. Ucrtounnk, renepupyromuii (cM. Puc.1) 100 x/x = 10° Ik ~ 0,6-10™°
M5B, T.e. ~3-10"° cunresos, Ha paccrosHnu 1 M obecreunt rurantckyio m03y ~10° 63p. Jlaxe ecnm
JHIIb MAUTHOHHAS JOJIS NPEATNOoIaraeMoro y-u3jIydeHust He TpacopMupoBaiach B TEIUIO, TO U 3TOTO
ObuT0 OBl caMImKOoM MHOTO. K cHacTpio JUIs SHTY3MACTOB, Y-KBAHTHI B MX JKCIIEPUMEHTAaX HE OBbUIH
oOHapyXeHbI (XOTs yxke B nepBoii padore [lonc u dneiiinmMan coobmanu 00 X HaOIIOACHUH), U TOT 1A
MOSIBUIIACH MJESI, YTO Y-KBaHTBI B ATOM peakLUud U HE IOJDKHBI BO3HHMKATH, a SJepHAasi SHEPIusl CUHTE3a
(23,8 MnB) «kak-To» TiepemaeTcsi HETNOCPENCTBEHHO aToMaM pemieTkd. HekoTtopele U3 3THX
YMO3PHTENILHO-BOJIEBBIX TEOPHH MNPOHUKIHM )K€ B pECIeKTa0eNbHBIE XYpPHalbl (CM., HampuMmep,
[12]).

Ecnu ocraBaThcs B paMKax «HOPMaJIbHOW HayKH», TO Majible ciaydaiiHble 3¢ ¢exTsl, Habmona-
€MbIe B HEKOTOPBIX IKCIIEPUMEHTAX, HaOOJIee €CTECTBEHHO OOBSICHSIIOTCS peaknueit dd-cuHresa mpu
SHEPTUH B HECKOJBKO K3B, KOTOPYIO sipa AedTepHus MOTYT MPHOOPECTH B JOKAIBHBIX IMOJISAX, BOSHHUKA-
IONIMX Ha TpaHMLAX JAWCIOKAUMH IMpH HACHIICHWH NaJIagusl AeWTepueM, T.€. MO CYIIECTBY 3TO
HOPMAJIBHBIN «TOPSIYMH CHHTE3», O0YCIOBICHHBIH MaJIONpPEACKa3yeMbIMH MPOLIECCaMU B KOHIIEHCHPO-
BaHHBIX cpefax. B mommep:kky 3TOil THIIOTE3Bl TOBOPST WM TUIOXas BOCHPOM3BOAWMOCTH SIBICHUSA, U

12|, Langmuir, Pathological Science, Physics Today, October, p.22, 1989.

13 Cwm. rakke A.B. Apxannkos, I'.S.Kesepausmmm, J.I1. Kpyrsikos, «O poccHiickux KOHPEPEHIUAX MO
XOJIONHOMY CHHTE3y U TpaHcMmyTaiuu sinepy», Y ®H, 169, Ne6, ¢.699—700, 1999.

1P L. Hagelstein, M.C.H. McKurbe, J. Nagel, T.A. Chubb, R.J. Hekman, New Physical Effects in Metal
Deuterides, in 11th International Conference on Cold Fusion, J-P. Biberian (ed.), Marseilles, France, 2004, pp. 23;
http://lenr-canr.org/acrobat/Hagelsteinnewphysica.pdf.

By, Hpiranos, Xonoowuwiii adepruiii cunmes, SInepHas pusuka, 75, B.2, ¢.174, 2012.
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CIy4aifHOCTh A((deKTa, U Majas ero MHTEHCUBHOCTh. KpoMe TOro, B HE3HAUYHMTENBHBIX KOJIHYECTBAX
relliii B MeTaJlaX BCEerJa MPUCYTCTBYET W3HAYAIBHO, IOCKOJIBKY OH 00pa3yeTcs NMpu paHOaKTHBHOM
pacnaje ypaHa, CTaHIapTHas MPHMECh KOTOPOro B MeTammax cocramser 10°-10°. B 1 r Pd
comepxutcst Na/106 ~ 6-10%" aromos, u, cnegosarensro, ~10Y sep ypana-238 u ~10" smep ypana-
235. Ortr sapa 3a reonormueckoe Bpems ~10° mer M3y YHIIN ~10" o-wacTHi, KOTOpBIC 3aCTPSUIH B
pemieTke MeTaia n oopasosamu Tam ~10™ aToMoB remus, T.e. MX KOHIEHTparws B Pd MOKeT JOCTHTATh
3HAYCHMI HECKOJBKHX PPM, Y4TO BIIOIHE COBMECTHMO C Pe3yIbTaTaMH SKCIIepHMEHTOB (cM. Puc.1)™.

150
0 Gradient = 1836« ]
R =099
o Differential ¥ = 1880
R =058
2190 Gradient Q = 31213 MeV/atom
,E — =~ Dilferential = 32213
T MV fatom e
& 50
0 £ }
[ i 2 3 4 s 3 7 5
Helium Incrase {ppm¥/¥) i

Puc. 1. 3aBHCHMOCTb BBIIEIHBIIEICS HEPTHH OT KOJTHYECTBA HabmoMaeMbIx ciaTe3os dd — ‘He

Ho u camble ropsiune 3HTY3MACTBl «XOJIOMHOTO CHHTE3a» MOHMMAIOT, YTO JUIS OCYIIECTBIICHUS
peakin dd-cuHTe3a Aa)xe ¢ TaKOW HUYTOXKHON BEPOSTHOCTHIO HAIO MPEOI0JIETh KYJIOHOBCKHIA Oapbep
OTTAJIKUBaHUsI MEXKILY SIIpaMu AeTepusi (MMEHHO 3TOTO HE MOXET JOOUTHCS TEPMOSIEPHOE COOOIIECT-
BO BOT yxke 60 ner). CTOPOHHHKH «XOJIOZHOTO CHHTE3a» OOXOIAT 3Ty TPYAHOCTb CCBUIKAMHM Ha
HEH3BECTHBI MEXaHH3M B3aMMOJCUCTBUS C KPUCTAIIMYECKON PEIIETKOW METaJUIOB, B KOTOPYIO BHE[-
PEHBI siapa JISHTepus: OHU CKIOHHBI BEPHUTh, YTO BMECTO TPy0Oil CHITBI CYIIECTBYET U Ooliee M3SIIHbIC
MEXaHH3MbI [PEOJIOJICHHs KyIOHOBCKOrO Gapbepa.’’ DTa TEHIEHIMA MONYUMIa MPOJOIIKEHHE, H CO
BPEMEHEM B HEJpax cOOOIIEeCTBa CTOPOHHHUKOB «XOJOJHOTO CHHTE3a» MOSBHIOCH HOBOE TEUYECHHE —
TPAHCMYTAlUs >JIEMEHTOB: €CJIM MOXHO IPEO0JIeTh Oapbep KYJIOHOBCKOTO OTTAIKMBAaHMSA S1ep, TO
OTKpbIBAaeTCs IIUPOKOE IOoJe A pa3sHOOOpas3HbIX (haHTa3mil («ecinu bora HET, TO Bce 03BOJICHON).
[osiBHIIHCH PaGoTHI, B KOTOPBIX COOOIIanock o Habrogennn peakimii > Na + *H—?*Mg, #®Na + °0 —
%K ¥ T.1., a HEKOTOpbIE GAKTEPHH, OKA3BIBACTCA, CIIOCOOHBI MPEBpAIaTh MapraHell B xene3o: Mn +
D — *"Fe [14]".

C 3TOro MOMEHTa COOOIIECTBO BEPYIOIINX B «XOJOAHBIN CHHTE3)» Pa3AeiIMIOCh Ha CEKThHL: OJHA
YacTh MO-TIPEKHEMY BEPHUT, YTO MCTOYHHKOM SHEPTUH CIYXKHUT peakius dd-cuHTe3a, a Japyras 4acTh
YTBEP)KAAET, YTO 3TO PE3YJIbTaT B3aMMOJEHCTBUS SACPHBIX CHJI U CHJI, OTBETCTBEHHBIX 3a (DHU3HKO-

16 Kak m3BectHo, resmii Ha 3emiie 0GHAPYKHMIM NPH NPOKATMBAHHA MUHEpanoB Topus. IIpu oTom u3 1 1
TOpHSt yaeTcst Bbaenuth ~10™ r remms.

" «...this situation being like difference between a rape and a seduction» (E. Storms, “Cold Fusion: an
objective assessment”, 2001, http://pwl.netcom.com/storms2/review8.html). B Poccun MHOroN€THHE MOMBITKH
«co0JIa3HUTH» KYJIOHOBCKUH Oaphep ¢ MOMOIIBIO AJIEKTPUUECKOro paspsaa mpeanpuHumaet JI. Ypymkoes [13:
JLU. Ypyuxoes, B.W. Jlukconos, B.I'. Ilunoes, Dxcnepumenmanvruoe obHapysiceHue «CMpaHHO20» USLYYEHUS U
mpanchopmayuu Xumuyeckux snemenmos, lpuknanaas ¢pusuka, Ne 4, c. 83-100, 2000].

8 v.1. Vysotskii, A.A. Kornilova, I.I. Samoilenko, Experimental discovery and investigation of the
phenomenon of nuclear of isotopes an growing biological cultures, Cold Fusion and New Energy Technology, v.2,
Nel0, 63-66, 1996.
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XUMUAYECKYI0 U KPUCTALTUUECKYIO CTPYKTYPY BeUIecTB. B COOTBETCTBUHU C STHM OHHU MPEANOYUTAIOT
HaseBaTh oTH seieHns kak LENR (Low Energy Nuclear Reactions, Lattice-Enabled Nuclear Reactions),
CANR (Chemically Assisted Nuclear Reactions) u T.1. Mexay 3TUMH ceKTaMu (KaK 3TO OOBIYHO H
ObIBaeT B JIIOOOH pEJNUTHH) UAYT OKECTOUYEHHBIE CIOPBI, OHH CONEPHUYAIOT 3a MPaBO COCTABIATH
MporpaMMbl  KOH(EpPEHIWA, KOHKYPHPYIOT TpH MOOBIBAHMM TPAHTOB M T... [4]". HosBumocs u
060CHOBaHME 3TOIl HOBOH WIEONOrHH, T.H. Teopus Bumoma—Jlapcena (Widom—Larsen theory [15]%):
OKa3bIBaeTCs, SAJepHasl peaklysi BO3HUKACT 32 CYeT KOMOWHAIIMU CHUJIBHBIX U CIa0BIX B3aWMOJCHCTBUI.
B 3T0i1 Teopun 31€KTPOH B MPUCYTCTBUH BHICOKOYACTOTHOTO 3JIEKTPOMArHUTHOTO TIONS MpeBpaIiaeTcs
(kaK?) B «TSDKEIBIN 3JIEKTPOH», 3aTEM OH 3aXBAThIBACTCS IIPOTOHOM U 00pa3yeT HEHTPOH (M HEHTPUHO),
KOTOPEHIH, B CBOIO OYepeb, IPOHUKAET B sA1po (Z, A) 1 mpeBpamiaeT ero B saapo (Z, A+1). Umenno npu
9TOM MpEBPAILEHIH U BBIACIACTCS AaepHas SHeprusl, HabmrogaeMas B BUAE M30BITOUHOTO TeIla.

IIpu Bcex 3THX pa3HOINIACHSIX CHOPSIINE COMUIAPHBI B TOM, YTO SIBJICHHE «XOJOAHOTO CHHTE3a»,
Jake OyIy4w JOKa3aHHBIM, HE MMEeT MPAKTUIECKOTO 3HAYEHHUS B TOM €TI0 BUE, KOTOPBIH BOCXOINUT K
pabote Ilonca u ®melimmMaHa, U HE TOJBKO MO NpuumHe ero HectabuipHOcTH (100% BOCTpOM3BO-
JUMOCTh TaK M HE JOCTUTHYTA), HO TJIABHOE — IO MaJIOCTH F€HEPUPYEMOH TOMOTHUTEIBHOW SHEPTUH.
HiMeHHO 3TO 00CTOSATENBCTBO CTANI0 MPUIHHON MPEKPAIICHUS TPOTrpaMM O(UITHATEHBIX UCCIICOBAHUN:
CBOM OTpULIaTEeThHBIM BepauKT BhIHEC JlemaptamenTt Atomuoi Oueprum (DOE) B CIIA [16]*, a
pykoBoautenb MccnemoBarensckoro IeHTpa BoeHHO-MOpckux cuil CIIIA pacnopsauicss HE TOJBKO
MPEKPaTUTh MCCIEIOBAHMS «XOJIOMIHOTO CHHTE3a», HO JaKe 3allpeTHJI IyOJIUKOBATh YTO-IHOO IT0 3TOH
TeMe oT umenu LleHTpa [17]%

B a10i1 00cTaHOBKe Kak HeJb3sl Oojiee KcTaT MosBUIICS UTanbsHel Poccu (A. Rossi), KoTopsrii
MPEIPUHSAT OYEPEeTHYI0 TOMBITKY «COOJNIa3HUTh KYJOHOBCKMH Oapbep» W 3amateHToBanl cBoii E-cat
(Energy catalyzer) reneparop, npousBozsimii B 10 u 6osice pa3 sHEpruu, 4eM motpedssiet [18]%, cm.
taioke [19,20]%. Tlo yTBep:KICHHIO aBTOPOB, TPH HACHICHHH HUKENS BOAOPOAOM B MPHCYTCTBHH
HEKOTO KaTaju3aTropa STOT T€HEpaTop MPOU3BOJUT DHEPTHIO 3a CUET SACPHOM peakluu CUHTe3a P
+Ni—Cu. [eraneit ycrpoiictBa 3toro H/Ni-reHepatopa HUKTO HE 3HAET (KOMMepdYeckas TaiiHa!), HO
OIICHUTH TOPSANOK BEIMYWHBI MPEIIoiaraéMoil TeHepallii JHEpTHH HE COCTAaBISET TpyAa. Maccel
HanboJiee PacIpOCTPaHEHHBIX M30TONOB HUKENs (BMECTE ¢ MX COACPKaHHEM B NMPHUPOTHOM HHKEJC)

PaBHBI COOTBETCTBEHHO M( gg Ni) = 57,935429 wm.a.e.(68%) u m(gg Ni) = 59,930786 m.a.e.(26%),
Macca MpoToHa m(% H)=1,007825 m.a.e., a Macchl H30TOIOB MEJIH, KOTOPBIE JIOJDKHBI 00Pa30BbIBATHCS

npu cuHrese p + Ni — Cu, COOTBETCTBEHHO paBHBI M( gg Cu) = 58,939480 m.a.e. u m( %Cu) =

60,933459 m.a.e. Jlepextsl Maccel AM = My + M, — Mg, 3TuUX peakuuil paBHbl 0,003774 m.a.e. u
0,005552, T.e. B moctynupyemoit peaxiun P +Ni — Cu momkHa BeIAensThes sHeprus 3,42 u 4,80
M>5B/sgpo. B kaxaom rpamme Hukenms comepxkutes ~(6,023-10%%/60) ~ 10% atomoB u, €TOOBI
obecreunTs SHeproBuleneHre MOmHOCTho 10 kBT = 0.6-10" MbsB/c 10CTaTOYHO, Y4TOOBI KaXKIyio
cexyny mpoucxommio ~1,5-10" sxepupix peaxumit npespamenus Ni B Cu, T.e. pearuposaio ~1,5-10°
r/c wimu ~50 r/rox sanep Ni. Hy, yem He BewHbIi 1BUTATENH?

OTH HOBOCTH BCKOJIBIXHYJIM HE TOJBKO COOOIIECTBO MOCJIEAOBATENEH «XOJIOAHOTO CHHTE3a», HO
YCUJIMSIMHU KYPHAJIHCTOB M Bc€ oOmiecTBO B menoM: kommnanus CBC He3aMemHMTENbHO BBIMTYCTHIIA B
adup mepemauay «Cold Fusion is Hot Againy, sTHMH HCCIIEOBAHUSAMH 3aHHTEPECOBAIOCH ATEHTCTBO
HarroHanbHOU Oe3onacHoctn CIHIA, Poccu ocHoBan B MHTepHeTe cBoii sxypHan «Journal of Nuclear

19 Steven B. Krivit, Two decades of “Cold Fusion, New Energy Times, No 35, July 30, 2010;
http://newenergytimes.com/v2/news/2010/sr35919 twodecades.shtml.

2 A. Widom, L.Larsen, Ultra low momentum neutron catalyzed nuclear reactions on metallic hydride
surfaces, Eur. Phys. J. C 46, 107-111, 2006.

21 DoE, Report of the Review of Low Energy Nuclear Reactions, Department of Energy, Office of Science:
Washington, DC; www.science.doc.gov/sub/Newsroom/News Releases/DOE-
SC/2004/low_energy/CF_Final 120104.pdf, retrieved 2008-07-09; DoE, Cold Fusion Review, Reviewer
Comments, 2004, DoE Washington, DC; http://lenr-canr.org/acrobat/doe us departme.pdf.

22 http://blog.newenergytimes.com/2012/03/01/navy-commander-halts-sparwar-lenr-research...

2% Andrea Rossi, Method and Apparatus for carrying out nickel and hydrogen exothermal reactions, Patent
application W02009125444; http://worldwide.espacenet.com/textdoc?DB=EPODOC&IDX=W0200912544.

'S, Focardi and A. Rossi, A new energy source from nuclear fusion, Journal of Nuclear Physics, 2010;
www.journal-of-nuclear-physics.com/focardi rossi. S. Focardi, R. Habel, F. Piantelli, Anomalous Heat Production
in Ni-H systems, Il Nuovo Cimento, 107, 163-167, 1994.
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Physics», y Hero mosBWINCH 4acTHble croHCOpbl, u 14 suBaps 2011 r. B BomoHse cocrosuiack
myOnmmaHas geMoHcTpanus E-cat rereparopa Poccu, KoTopsiii paboTaeT Ha CMECH HHUKEIS U BOJOPOa C
Jn00aBJIeHMEM TAaHHCTBEHHOI'O KaTajau3aTopa. ¥ CTPONCTBO MCIIPABHO MPEBPAILAJIO BOAY B I1ap B TCUCHHE
HECKOJBKMX YacOB, OJHAKO H300peTaTreilb TaK M HE CMOT OOBSCHHUTH, Kyla ICBAaIOTCSl Y-KBAHTHI,

. 1
conytcTBytomue Tpancmytanuu Ni—Cu. [leno B ToM, 4TO U30TONBI MEIU gg Cu u gg Cu, xoropsle

TIPH 3TOM SKOOBI 00pa3yroTCs, paAHOaKTUBHBI M PaclafaioTcs ¢ epuoaamMu nomypacnana Ty, =81 cu
3,3 4 coorBercTBeHHO MO cxeme Cu — Ni + € + v, a IO3MTPOHBI HEMEJIEHHO AHHUTMIMPYIOT C
3JIEKTPOHAMH, TIOPOKJAas Mapy Y-KBaHTOB ¢ osHeprueir ~0,5 MbdB kaxmeii: € + e'— 2y B
JMIeMOHCTpanmoHHOW Moaenu Poccn momHocThio 10 kBT pagmamus mpu 3TOM AODKHA BO3HHKATh
m3psgaas: ~3-10™ y/c. A mOCKOIBbKY eIMHUUHBI IOTOK Y-KBAHTOB ¢ 3Heprueii 0,5 MsB skBHBaTCHTEH
MOIIIHOCTH 10361 00myderus ~2,5-10 % Gap/c [2], TO MONHAS MOIIHOCTB 03Bl HOJDKHA OBITH paBHA ~60
09p/c — mpH TaKol pagualiy Ja’ke Ha PAcCTOSHUM | M OT MCTOYHHMKA YEJIOBEK yXKE uepe3 HECKOIBKO
MHUHYT MOJKET TOIPOLIAThCA C KHU3HBIO. HO HWKAaKOro W3IydeHHsS 3aperrucTpUpOBaHO He ObLIO, U
MO3TOMY OOBSICHHUTH, Kak paboTaet E-cat reHepaTop, onmpasch Ha N3BECTHBIE 3aKOHBI (PU3UKHU ¥ XUMHH,
HUKOMY TaK H HE yAanoch (cM. obcyxaenne [21]%°)%.

Camo 1o cebe 3To emie He Oea: B UICTOpUU (DU3MKH TaKoe yKe ObIBaJIO — JOCTATOYHO BCIIOMHUTh
SIBJICHHE CBEPXIPOBOJUMOCTH — €0 OOBSCHHIIM TOJIBKO Yepe3 TOJIBeKa MOciie OTKPBITHA (XOTS C €ro
BOCTIPOHM3BOJIMMOCTEIO TPOOJIEM HE OBUIO). A CTPYKTYpY IIapOBOW MOIHWUHU HE yIaeTCsl OOBSICHHUTH 0
cux nop. HoBoe coctout B ToM, uTo Poccu oTka3wpiBaeTcst OT Beex Mpeyioxkennid (B yacTHOCTH, NASA)
TIPOBECTH HE3aBHCHMYIO 9KCIIepTH3Y paboTs E-cat renepatopa [22]%'.

[IpennpurMYUBBIC ACIBIBI OCTABUIN 3a00THI MO BBISACHCHHIO (PU3HMUECKUX OCHOB paboThl H/Ni-
reHepaTopa JOCYKHM TEOpEeTHKaM, a CcaMW OBICTPO OpPraHM30BAM KOMIIAHHH IO TIPOHU3BOJICTBY
reHeparopoB Temwma ¢ k... 500% u Oonmee m maxe ycraHoBwiu neHy: 500-900 $ 3a ycTaHOBKY
MotHocTEI0 10 kBT, KOTOpast ciocobHa paboTaTh monroaa 6e3 mepe3apsike, a 3aTeM TpeOyeT TOIBKO
3aMEHBbI KapTpumka ctouMocthio ~10 $. A pasmepsl ycranoBku E-cat He NpeBBIIIAIOT pa3MEpOB
06bIaHOro Keiica [23]%. C Tex mop mpomuio yxe Ge3 Manoro [Ba roa, OJHAKO, MOKA YTO HU OIHOTO
reHepaTopa He IPOJIaHo.

Tak 4To k€ TO: SMOXaJBHOE OTKPHITHE HOBOTO B3aUMOACUCTBHSI B IPUPOJIE, OTIIMYHOTO OT BCEX
n3BecTHRIX? WM ommbOka (b0 u Toro Xyxke — OaHanbHAs, XOTS W IIUpoKomacmTabHas adepa)?
Kaxnpiii 1u1s cebst caM BIipaBe OTBETUTH Ha 3TOT BOIPOC, HO BEPOSTHOCTH BTOPOTO MCXO/a HECPaBHEH-
HO BbIIe. Bo BCAKOM ciydae, «MOMEHT HCTHHBI» YK€ OIIM30K, U OTBET HAa 3TOT NPUHIUIHAIHHBINA
BONpOC BCKope Oymer momydeH. MaptuH DreilmMaH yxe He y3HAeT Pa3BsI3Ky HMCTOPWH, HAYajo
KOTOpOM OH MOJIOKWI: OH ymep 3 aBrycra 2012 .

[TosiBneHne B mevaTH OMMOOYHBIX HAYYHBIX Pa0OT, aBTOPaMHU KOTOPBIX SIBISUTUCH JaXKe BBIIAIO-
HIMecsl ydeHble, — He HOBOCTh. JlocTaTouyHO BCIOMHHUTH cTatbu HoOeneBckoro mnaypeara Ywuibsima
Pamzas, xotoperii eme B 1907 1. cooOman o HaOmoOJeHUHM OJAarOPOAHBIX Ta30B IMPH OOIyYEHHH
HEKOTOPBIX BelecTB o-dacTuiamu. O HaONIONEHWU peaklud OOpa3oBaHUS TeNWs TPH HACBHICHUU
najuIaids BOJIOPOJIOM IIpH KOMHATHOHM Temmeparype B 1926 r. coobmanu Ilerepc u [laner (K. Peters u
F. Panet, xoropsiii BMecTe ¢ HoGeneBckum naypeatom JlpepiemM XeBeln pa3padoTal METOJl «MEYEHBIX
atomMoB»). A B 1932 r., cpa3y ke mocie OTKpHITUS AedTepusi, mBeackuil yuyeHoli Tanmbepr (J.
Tandberg) nocraBui 3KCIIEPUMEHTBI, aHAIOTHYHbIE ornbiTaM [loHca u ®nelinimana. Bee 3T cooOIeHus
ObUTH 3a0BITHI JOBOJILHO CKOPO — B COOTBETCTBUU C TICHXOJIOTHEH YeloBeka — 3a0bIBaTh BCE HEMPUST-
HoE.

Ho coob6menuto [Tonca u ®neiiiMana nprcym 0COOEHHOCTH, KOTOPBIE BBIACIISIOT €ro Ha QoHe
BCEX JPYTHX MON00HOTO THMA. B KaKOM-TO CMBICIIE OHM OTPaKAIOT HBIHEIIHEE COCTOSTHUE HAYKH U ee

2 http://cold-fusion.ru; http://www.center-rne.org/forums/archive/index/php/t-3382.html.

63
2 CyIIIeCTByIOT TOJIBKO JIBa HCPAJUOAKTHUBHBIX U30TOIIa MEAU (B cBoeM maTteHTe Poccu 310 yLICJ'I)Z 29 Cumu

65 C 6 62 Ni 64 Ni
29 U, KOTOPBIC NOJLKHBI OOPA30BBIBATHCS U3 28 Il u 28 | , COACPIKAHUC KOTOPBIX B IPUPOAHOM HUKEJIC BCCTO

3,63% u 0,43% cooTtBeTcTBeHHO. HO ne5o aake HE B 3TOM: MPEIIOIO0XKHUTh, YTO MPOHHUIIAEMOCTh KYJIOHOBCKOTO
6apbepa OTTAJIKUBAHUA Me>1<11y Hl]pOM HUKCIIA U HpOTOHOM TakK n3614paTem>Ho nu KpI/ITI/I‘IeCKI/I 3aBUCHUT OT MACCBhI
HM30TOIIa — 3TO YK CJIMIIKOM A€ IJIA AUJICTAHTA.

?T'S, Krivit, Rossi’s NASA Test Fails to Launch, New Energy Times, Feb.20, 2012;
http://newenergytimes.com/v2/news/2012/rep.

28 http://andrearossiecat.com/andrea-rossi-interview.
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B3aUMOOTHOIIEHHUS ¢ 00mecTBOM. [o cymiecTBy, peub HIET 3/1ech HE O HAYYHOM (pakTe, a 0 COIMAaNbHO-
001ecTBeHHOM (PeHOMEHE, XapaKTepHbIE YePThl KOTOPOI'0 OCOOCHHO SAPKO BBIPAYKEHBI B 3TOM CIIy4ae.

Bo-niepBbIX, 0 pe3ynbTaTax 3KCIIEPUMEHTA YYEHBIH MUP y3HAJ] HE U3 CTaThU B HAYYHOM JKypHaJIe,
a U3 ra3zeTHOW myOyiukanuu. Tem cambIM ObUT JIMKBHOMPOBAaH WMMYHHBIH Oapbep, KOTOPBIM HayKa Ha
MPOTSHKEHUH CTOJIETUH 3amuinaina ceds oT (ambcuuKaimii U He3penblX uael (HaydHble CEMHHApPHI,
KOH(EpeHLIn, pelEeH3UpOoBaHWEe CTaTedl mepen HX NyOnMKanued B HAaydHBIX >KypHajJax H T.I.).
[TocnencTBusi Takoil MoTepM MMMYHHUTETa MBI MOXKEM HAOJIOAATh CErofiHA Ha NpUMeEpE SHHIECMHU
COTKPBITUI» W «HM300peTeHui» ManooOpa30BaHHBIX aBTOPOB, KOTOpash HapsAy C acTpoJoTamH,
SKCTPACEHCAMH H SICHOBH/IAIIMMHE 3aXJICCTHYIIA TerneBuaeHne 1 Mureprer.”

Bo-BTOphIX, mopaxaer ycTOWYMBOCTh 3TOr0 ()EHOMEHA: OH >KHUBET yX€ YeTBepTh BEKa, a co00-
[IECTBO CTOPOHHUKOB «XOJOJHOTO TEPMOsa» MO HEKOTOPHIM OIIEHKaM CPaBHHMO ceiyac ¢ apMmuen
«rOpSIYETO TEPMOsIIa» (BO BCSIKOM Cllydae, 10 KOJIMYEeCTBY IMyOnuKamuii B npecce u ViHTEepHETE).

Tperpss ocobeHHOCTH 00OCykmaemMoro (peHoMeHa COCTOWT B TOM, YTO B €ro OOCYXISHUH U
nporaranje Telepb y4YacTBYIOT BIIOJHE peCleKTaOelbHbIC YYeHBbIe, YbM HaydHbIC JOCTHIKCHHUS
oOmienpu3HaHbl, a Mpenslaylias Hay4yHas pemyTtanusi OesympeuHa. [Ipesxkae Bcero, 3TO OTHOCHTCS K
npodeccopy DielmmMany, KOTOPbIH OJIB30BAJICS 3aCIIy>KEHHBIM YBaXCHUEM B CpeJe AIICKTPOXUMHUKOB
u OblT Jake coBeTHHKOM B Harwell’e — simeprom nentpe BennkoOpuranun. 31ech MOKHO YIIOMSHYTh
takke HoOenesckoro naypeara FOnuana [lIsunrepa, npodeccopor Crapamyiim, [Ipemapara, Kuma, a B
Poccun — Pyxanze, L{piranoBa u qp. OHu, 6€3 COMHEHHSI, 3HAKOMEI C aliapaToM COBpeMeHHOH (hH3HKH,
HO HCHONB3YIOT €ro C HapylleHHeM O0a30BbIX NPUHLUIIOB HAYYHOM METOAOJIOTHHU: HElpeMeHHas
BOCIIPOU3BOIUMOCTbD SKCIEPHUMEHTa W HEMPOTUBOPEYMBOCTH €r0 UHTEpIIpeTaluy. B aToM citydae HH TO,
HH Jpyroe 3a 4eTBEPTh BEKa TaK U HE JOCTUTHYTO, OJHAKO AICIThI «XOJIOJHOIO CHHTE3a» 3aIlUINAIOT
€ro ¢ MOMCTUHE PEIUTHO3HBIM PBEHHEM — BOIIPEKU JIOTUKE U OYEBUAHBIM (akTaM (Kak TO M mopodaer
Bepyrommm) >’

OCHOBHOH JIOTHYECKHI MTPOBaJ B MX OOBACHEHUSIX 3aKIIOYAETCsI B TOM, YTO, PU3HABAS SIIEPHOE
NPOUCXOXKICHUE SHEPTUU, OHU WTHOPUPYIOT TBEPIO YCTAHOBJICHHBIC 3aKOHBI SIIEPHOM (PU3MKHM H, B
YaCTHOCTH, OTCYTCTBHE MPOIYKTOB sijepHON peakuuu. OOpa3oBaHHAs YacTh BEPYIOLIMX STOT MPOBAI
OCO3HAET, U B MOCJIeTHEE BPEMsI MOSBUIIOCH HECKOIIBKO 00BSICHEHUH 3TOro npotuBopeyrs. CyTb 0JTHOTO
U3 HUX COCTOMUT B TOM, 4TO IIPU COMIKEHUHU ABYX sAep AedTepus (KaK 3TO OCYLIECTBUTH U IPU IOMOIIN
KakMX CHJI — BOIIPOC OCOOBIH, KOTOpBII/I Ha ypoBHe (opMya Toxke He obOcyxkmaercs) obOpasyercs
BO30YKIEHHOE COCTOSHNUE siapa “He', sHeprus Bo36yxaeHns kotoporo (~24 MaB) mepegaercs aToMam
KPUCTAIUIMYECKON PEIIeTKH Majagusl IMyTeM HEU3BECTHOI0 HAayKe MEXaHW3Ma M B Pe3yJibTare SApo
*He” nepexoaut B ocHoBHOE coctosiane “He, He 06pasys npoaykToB aexerus [11].

Oury3uactoB LENR He cmymiaer ToT (akt, 4yTo BepOSTHOCTh peakimu dd — "He + y 10
cpaBHennio ¢ kanamamu dd — *He + n u dd — t + p cocraBmser Bcero ~10~. Kpome Toro, oHu
YBEPEHBI, YTO CYIIECTBYET KaKOE-TO HEU3BECTHOE B3amMojekcTBue (¢ (hOHOHAMH pelIeTKu?), KOTOpoe
no3BosseT nepenatb 24 MsB sHeprum ee aToMaM W IPH 3TOM HE PaspyLIUTb €€, XOTs SHEPrHs CBSI3U
aToMOB B pemieTke (~6 3B) Hecom3mepuMma ¢ BBIIENAROIICHCS dHeprueil. Hukakux ocHoBaHUWE yis
TAKOTO TIPEJNOJI0KEHUS B PaMKax sACPHON (U3UKH ¥ (U3UKH TBEPAOTO Tela HET, CHCcTeMa BO30YXK-
JeHHBIX ypoBHeil sapa ‘He m3ydeHa JOCTATOYHO XOPOIIO, H OHA HE JOIMYCKAET TAKOTO M3OIIPEHHOIO
MeXaHH3Ma JIeBo30YxKeHns aapa "He', 0IHAKO 3TO He OCTAaHABIMBAET BepyOIMX .. KOHEUHO, Helb3s
WCKJTIOYUTh CYIIECTBOBAHHMS HEU3BECTHBIX JI0 CHX IOp HayKe MEXaHW3MOB JUCCUTAINU SICPHOU
SHEpPIUH, HO BMECTO TMOWCKA DTHX MEXaHU3MOB COOOIIECTBO COCPENOTOUMIIOCH Ha KOHCTPYHPOBAHHH
Pa3sHOOOpPa3HBIX YCTPOMCTB Uil MPOM3BOJACTBA SHEPrHMH Ha OCHOBE (DAaHATUYHOU BEPbI B «XOJOIHBIH
TEPMOSII.

OO0cyxnaeMblii ()€HOMEH HE CBOJUTCS K NPHUBBIYHOMY KOMIUIEKCY SIBIICHUH, M3BECTHOMY ITOJ
o0muM HMMeHeM <«DKeHayka». OH 3HAaYUTENbHO TIyO)Ke M CBS3aH C TEMH W3MEHEHUSIMH, KOTOpBIE
NPOM30LLIN B COLIMYyME 3a HocieAHue monBeka. Ilpexxae Bcero, B oOmiecTBE pe3ko ymajl aBTOPUTET
HAYKH{, U HAyYHbIC KPUTEPUU OIIEHKHU IPEJIaraéMbIX MPOCKTOB HE SIBISIFOTCS CETOJIHS €IMHCTBEHHBIMU
U OMPENENISIONIMMHU TIPY NIPUHATHN pemeHnid. Hapsyty ¢ 3TUM, TUKTAT JTEMOKPATUYEeCKUX TPHHIIUTIOB
TOJIEPAHTHOCTH W BOJILHO TPAKTyEeMOTO IUTIOpPAJM3Ma MHEHHHA NPHUBEIH K TOMY, YTO JUIS BIIACTHOM

1 He TONBKO B TOYHBIX HAYKAX — JOCTATOYHO BCIIOMHHTD KHCTOPHYECKUE» H3BICKAHHsS DOMEHKO.

% Korma oxus u3 aBTOPOB 3TOW 3aMETKHU CIIPOCHII Ipu BcTpeue y DueiiniMana, mpoBepsil I OH HAJIUYUE
HaOmomaemoro dddexra nmpu 3aMeHe TSHKEJIOW BOABI Ha OOBIYHYIO, OH OTBETHI: «A 3auem? TaMm Beap Takoro
a¢dexra 3aBe1IoMO HE MOKET OBITHY.

! Curyauus sta 10 6oim HanommHaeT GyM ¢ «radHHEBOI GOMGOI», KOTOPBIA MPOIIE] HECKOIBKO JIET
Hazan [24].



«B 3amuUTy HAYKI)) 19 Brosuierenn Ne 11

OropokpaTHH apryMeHThI poQaHOB U MPO(ECCHOHATIOB 3BYyYaT CETOMHS OJMHAKOBO yOemuTenbHO. B
HAlllel CTpaHe CUTyalus YCYryOlsieTcs emle W TeM, YTO M3 PYKOBOISIIUX CTPYKTYP MPaKTUYCCKU
UCcUe3M TNPOQPEeCcCHOHANBI B KOHKPETHBIX OTPACIAX 3HAHWM, a CHCTeMa JKCIEPTU3bl MPOEKTOB B
3HAYUTEIBHOW CTENEHU paspylicHa. MHOroJieTHee TOCYAAapPCTBEHHOEe TpeHeOpekeHHe HAYKoill B
HelaleKOM OyaylieM MpuBeleT K TOMY, YTO B CTpaHe B0OOOIe He OCTaHETCS JIKCIEPTOB-
npogeccHoHATIOB, CIOCOOHBIX OTJMYUTh HACTOSINIYK) HAYKy OT €€ MMHUTAIMM — Ja)Ke B TOM
cay4ae, KOr/ia B 3TOM BCe-TAKH BO3ZHHMKHET HY»KIAa. A dTO OTKPBIBAaCT IMUPOKHE BO3MOXKHOCTH JUIS
KOPBICTHOTO CTOBOpa «H300peTrarencity ¢ OropokpaTaMu, MPUHAMAIOIMINMH PEIICHHS O (UHAHCHPO-
BaHMHU UX «H300peTeHuiin 2. ITosBIeHne pa3HOOOpasHbIX IIeTPUKOB B TAKHX YCIOBHSAX 3aKOHOMEPHO U
HEn30eXHO.
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Ilpumeuanue npu Koppekmype

Korna sra cratesg Obula ciaHa B IieyaTh, Ha caiiTe CKOJIKOBO IIOSBHIIOCH OOBSBIEHHE O
I00MIIEHHOM CaMMUTE TIPU3ePOB IpeMun «l 1o0abHas SHEPTUS»:

«FHO63JH>H351 3HCpI‘I/I$1)) TOTOBUT Haquy}o peBOJIIOLII/IIOZ B IO OCCATUIICTHUS HpeMI/II/I BCILYHII/IC
yueHble MUpa 00CYAST B MOCKBE MEPCIEKTHBEI CO3/IaHMsI BEUHOTO JBUTATEISI»:

25 okta0ps B 12.15 B Mockse, B LIMT BHnepBrie B UCTOPUU Ha OJHOU IDIOMIATKE COOEpyTCs BCE
naypeatsl npemun «[mobGanpHas sHeprus». Vx cobeper BMmecte He Toiubko 10-1eTwe co AHS HEpBOTO
BpyueHus mpemun llpesunentom Poccun, HO 1 0/lHA U3 HAyYHBIX 3araJlok COBPEMEHHOCTH — BO3MOKHOCTb
CO3/IaHMsI BEYHOT'O IBUTATEIISA, YHUKAJIBbHOM HepreTruecko yctanoBku ¢ KIT/I 6onee 100 %.

VYueHble ¢ MUPOBBIM MMEHEM M3 9 CTpaH, Cpeiid KOTOPHIX JiBa HOOENEBCKUX Jiaypeara, 00CyIsT B
X0Jie MOJIEpUPYEeMOH TUCKYCCHUH peaJbHbIe MPOEKTHl M TEXHOJOTMH, CIIOCOOHBIE B30PBATh HAYUYHYIO
0O0IIIeCTBEHHOCTh IUTaHETHl. Bemymum TUCKYyCcCHUH BBICTYIHT OJUH U3 TOM-MEHEIKepoB VIHHOBaIIMOHHOTO
neHTpa CKOJIKOBO.

Global Energy Prize Summit, 3armanupoBaHHbiii B decTh 10-metust MexXIyHapOaHOW SHEpreTH-
yeckoi mpeMuu «[ mobanbHas SHEPTHsI», COCTOUTCS B MockBe 25—26 OKTIOps, K HEMY TaKXkKe IPUYPOUICHO
MpOBEEHUE TPAIUIIMOHHONH MEXTyHapOoIHON SHEPTeTHIECKOW HEeTIH.

CaMbIM SIPKMM, MOJeMHUYHbIM ¥ IPOBOKAIMOHHBLIM MeponpusiTueM CaMMHUTa cTaHeT JHepPro-
AUAJOr Ha TeMy «BedHblil JBMrate/b: OT HAy4YHOHl (GAHTACTMKM K MHHOBALMH BeKa», KOTOPbIH
NpoiiieT B YHUKAJIBbHOM 3anaiHoM ¢opMaTe MoAepupyeMoii AMcKyccuu. B posn Beaymero BLICTYIIMT
Jenuc KopajieBu4, pyKoOBOAUTEJIb A/1€PHOTO KjacTepa IHHOBanMOHHOr0 HeHTpa CKOJIKOBO.

B MepompusaTHM mpUMyT ydacTue JaypeaTel npemun «lJoGampHas sHeprus» 3a Bce roja —
BBIAIOIIMECS YUYCHbIC U3 9 CTpaH MHUpa, Cpeldu KOTOPhIX 1aBa HOOejeBckux Jyaypearta: JKopec Asdepos
(Poccus, maypeat Hobenesckoii mpemuu o pusuke 2000 roga) u Poaueii [xou Amtam (BenmukoOpurtanus,
naypear HoOeneBckoid npemuu mupa 3a 2007 rox B cocTaBe IpyIIibl dKCIIEPTOB BO IiiaBe AJbOepTOM
I'opom). He MeHbIIMM aBTOPUTETOM B HAyYHBIX Kpyrax IOJIB3YIOTCS M JpyTHe JlaypeaTbl npeMun: bpaiian
Croonmuar u Ixepdpu Xstoutt (BemmkxoOputanms), Kmement boyman (Kamama), Jleomapn /Ix. Kox
(CHIA), akamemuku PAH Esrenmii Bennxos, bopuc Karoprun, ®wmnm Pytbepr u MHOTHE ApyTHE.

Taxxe Ha CaMMUT IpUIIalieHsl MUHUCTP dHepretuku PO A. HoBak, NOMOLIHMK Hpe3uaeHTa O.
HaOuynnuna, a npencraBuTenn KpYMHEWIINX POCCHHCKUX W MHPOBBIX AHEPIeTHUECKHX KOMITaHHUH.
Osxuparotest nospasieHust B aapec «lobanbpHON 3HEpruM» OT npesuaeHTa Poccun, npembep-MUHHACTpa
Poccun, obenx manaT mapiamMenTa u Jp...

T1onHBIN TEKCT MOXXKHO HAWTHU Ha caiiTe:
http://community.sk.ru/press/b/weblog/archive/2012/10/19/globalnaya-energiya-gotovit-nauchnuyu-
revolyuciyu-v-god-desyatiletiya-premii-veduschie-uchenye-mira--obsudyat-v-moskve-perspektivy-
sozdaniya-vechnogo-dvigatelya.aspx

¥ Ha caiite
http://www.globalenergyprize.org/ru/menu/33/news/619 .

KommeHnTapreB Ha 3Ty TeMy OT OpraHM3aTOpPOB CAMMUTA IOJY4YUTh HE YAAJIOCh, 4 HAa BOIPOC:
«byner nu onyONMKOBaHO O(QHIMANIBHOE 3aKIIOYCHHE IO Pe3yJIbTaTaM OOCYXKICHHUS?» OTBET ObLI
OTpI/ILIaTeHLHBIﬁ.



http://lenr-canr.org/acrobat/doe%20us%20departme.pdf
http://blog.newenergytimes.com/2012/03/01/navy-commander-halts-sparwar-lenr-research
http://www.journal-of-nuclear-physics.com/focardi
http://www.center-rne.org/forums/archive/index/php/t-3382.html
http://newenergytimes.com/v2/news/2012/rep
http://andrearossiecat.com/andrea-rossi-interview
http://community.sk.ru/press/b/weblog/archive/2012/10/19/globalnaya-energiya-gotovit-nauchnuyu-revolyuciyu-v-god-desyatiletiya-premii-veduschie-uchenye-mira--obsudyat-v-moskve-perspektivy-sozdaniya-vechnogo-dvigatelya.aspx
http://community.sk.ru/press/b/weblog/archive/2012/10/19/globalnaya-energiya-gotovit-nauchnuyu-revolyuciyu-v-god-desyatiletiya-premii-veduschie-uchenye-mira--obsudyat-v-moskve-perspektivy-sozdaniya-vechnogo-dvigatelya.aspx
http://community.sk.ru/press/b/weblog/archive/2012/10/19/globalnaya-energiya-gotovit-nauchnuyu-revolyuciyu-v-god-desyatiletiya-premii-veduschie-uchenye-mira--obsudyat-v-moskve-perspektivy-sozdaniya-vechnogo-dvigatelya.aspx
http://www.globalenergyprize.org/ru/menu/33/news/619

«B 3amuUTy HAYKI)) 21 Brosuierenn Ne 11

K dectn y4€HBIX, y4acTBYIONIMX B «MOACPUPYEMON IMCKYCCHUW», OHH HE CTadl OOCYXKIaTh
«MHHOBAITMIO BEKa». 3aT0 B KyJyapax caMMHUTa OOMKO TOProBaJid KHUTAMH 00 YCTPOWCTBAax C K.ILJI.
6ompire 100%. ABtop omHoi U3 HEX (B. AmroxoBckuit «3dupoanHaMuyecKas KapTHHA MUPay», U3-BO
000 «Iletut», Tupax 300 3k3., nena 500 p.) O0XOTHO OOBSICHsUI, YTO BCsA BceneHHas mpoHM3aHa
3(UPHBIM BETPOM, KOTOPBIA HECET ¢ COOON HercUeprnaeMyro SHEPTHIO, U YXKE U3MEPCHA ero BSI3KOCTh U
CKOpOCTh: BONMM3M 3eMiId Ha BRICOTE 8 KM OHa paBHa 10 KM/C. A UCTOYHHK ATOTO BETpa HAXOIUTCS HA
3Be3ze C B co3e3anu Jpakona (Ha pacctossHuH 0K0JI0 300 CBETOBBIX JIET).

YnomsiayTast kHura HaunHaetcs ¢ Pesomrormm XII (1) cmmmosmyma «llepectpoiika ecrecTBo-
3Hanus B Il TeicsUeneTrn», B KOTOPOW YYaCTHUKU CHMIIO3UYMa CUMTAIOT, CPEIM MPOYero, HEoOXo-
JTIUMBIM:

«4. BBenenne B opunuanbHOW Hayke Oojiee AEMOKPAaTHYHBIX HOPM HAayYHOTO OOMEHa Ha HalHo-
HaJIbHOM M MEXYHapOIHOM YPOBHSX, OCTaBMB B IPOLLJIOM 3aMaJldMBaHUE U 3alpPEThl HA ITyOJIMKalNK, Ha
OTKPBITOE OOCYXIEHUE DKCIIEPUMEHTAIbHBIX W TEOPETUYECKHX paboT, COJCpKalUX pe3yJbTaTbl, He
coryacyroumecs ¢ opUIHaTLHBIMA HayYHBIMU TTapaurMaMH.

5. IlpuBneyeHne BHUMaHUsI HalMOHAJIBHBIX AKajgeMuil Hayk u [lapnaMeHTOB K mepecMOTpy ycTa-
PEBIIKUX IrOCYJapCTBCHHBIX 3aKOHOB Ha MOHOIIOJIM3AIUI0 HAYYHbIX UCTUH, THUIIA TeOpI/II/I OTHOCUTCJIIbHOCTH,
Ha 6HOKI/IpOBKy HOBBIX 3HaHPII7[, Ha JDKCHAY4YHOC ONPEACJICHUC HAYK U YUYCHBIX, HAXOAAIIUXCA Ha HCU3BC-
JaHHBIX W Hauboyee TPYIHBIX dTalmax MOo3HaHHA [IpHponbl, K JMKBHOALMH KOMHCCHH JFOOOTO YpOBHS,
NPHCBOMBIIMX Ce0¢ KOMIICTCHIMIO BBIHECCHHS BEPIAMKTOB O HAYYHOCTH W JDKCHAYYHOCTH IMOHCKOB U
UCCIICIOBAHMUIT B 00JIACTH €CTECTBO3HAHHS. »

Sic! KoMmMeHnTapnu, Kak TOBOPUTCS, U3JIHIITHU.

© 2012 JILH. bormanoga, C.C. ['epmreiin, JI.W. [lonHomapes (Tekct)

CBou 3aMeyaHusi 1 KOMMEHTapHUU K 3ToMy TeKCTy Bbl mosxkeTe BrickazaTh 3[JECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/chudo_tekhnika/2-1-0-30
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Peymoe FO.A. ]1aBaiiTe Bcé-Taku nmoaymaem!

Crpamno crano >xuth! Bximowaemrs ir000i TeleBU3MOHHBIA KaHAlI, a TaM TeOS yKe XKAyT
coobuienust 00 odepeqHON naTe KoHIA cBeTa. PUIBMBI THNA «ATMOKAIMIICHC» HAYT B KaTETOPHH
JOKYMEHTAJIbHBIX. B TmepBbile MHHYTHI TOTHMOHYT BOCEMBAECSAT MPOIEHTOB oOuTareieid 3emiy,
OCTaBIINECS B )KMUBbIX OyIyT 3aBUI0BATH MEPTBBIM.

Munytouky! A mouemy OynyT? OUIBM-TO AOKYMEHTAJbHBIM, a B JOKYMEHTAIbHOM (QUIbME
NPUHSTO MOKA3bIBaTh TO, YTO yxke mpouzonuto! Tak HaCTynui KOHeIl cBeTa, WiH elle npudimkaercsa? U
MoYeMy OH BOOOIIe TOHKEH HACTYIHUTH?

Hy, nmpuuuH-TO MHOTO. BO-TIepBEIX, Tak HamucaHo B Oubmuu! Kto He BepuT B OHOIMIO, MOIDKEH
MOBEPHUTh KaleHaapro Maiist! DTo ObulM, KOHEYHO, eme Te MyApenbl. Komeco W 3JIeKTpHUUEcTBO
n300pecTH HE YAOCYKUIHNCh, 3aTO COCTABIIIM OYEHb MOJIPOOHBIN KajeHaaps. IIpaBna, TONbKO 10 KOHIA
2012 ropa (mamplie KOHYWIOCH (PMHAHCHPOBaHKE). Pa3 KOHUMIICS KaleHAaph, 3HAYHT, JAbIIE KU3HU
He OyaeT. DTo ke 04eBUAHO!

Ho, st HacTymieHns KOHIIA CBETA YTO-TO JTOJDKHO MPOU3OUTH (MBI K€ BCE — MATEPUATUCTHI).
Tyt yx BeIOMpaiiTe caMu. XOTHTE, OCh BpalleHHs] 3eMIIM CMECTUTCS Ha JIEBSTHOCTO TpamycoB. «M tam,
rje momoc Gbul, Tam Tpommku, a rae Heio-HMopk — Haxuuesams!» He xorture? Torma c 3emueii
CTOJIKHETCSI OTPOMHBIN acTepou] Wiu 3noBemas mianera Hubupy. He xorture u storo? Ha 3emio
NPWIETUT BYJIKAHUYECKUH memen ¢ Mapca, 3aKpoeT COJHIE U HOryOuT BcE kuBoe. 110CKOIBKY MBI
JKUBEM B JEMOKpATHUECKOM OOIIEeCcTBE, IMOpa MPOBOIUTH pedepeHayM, YTOOb! BBIOPAaTh BapuaHT KOHIIA
CBETa, YCTpaMBaIOIIHiA OONBIIMHCTBO. BpeMenu ocTanocs HeMHOTO!

A MOxeT ObITh, BCE-TaKH, CTOUT IMOAYMaTh, BOCIIPUHUMATH JIM BCEPhe3 BCE 3TH MpecKa3zaHus!

['eonorn ycTaHOBMIIM HAIW4KE COJIMOHOIO CJIOS BYJKaHHYECKOIrO Merja Ha OOIIMPHOM y4YacTKe
tepputopun Cubupu. OOpa3oBaiics 3TOT CJIOH J1Ba MIJUIMOHA JIeT ToMy Hazaa. OTKyzna e OH B3suIcs?
BeposiTHO, MpoM30NIIIO CHIBHOE W3BEP)KEHHE OMHOTrO M3 ByiakaHoB Kamuarku? AH Her! B Takom
ciyuyae, KamyaTka 1 MecTO 3ajieranusi ciios Nermia COeUHSINCH Obl MeneIbHON M0JI0COi. A BOT OHa-TO,
Kak pa3 u orcyrctByer! Kak 310 00BsicHUTE? [la 04eHs npocto — nenen npuieten ¢ Mapca! Kak pa3 na
MUJUTHOHA JIeT Ha3ajx (3TO MbI 3HaeM TOYHO) TaM ObUIO CHJIbHENWIIee U3BEpKeHHe Byikana OuMIL.
Otryza nenen u npuneren! OTKyna eMy €Ie B3ITbes?

Ham 3ameuatenbublii catupuk Muxamn JXBanenkuil mpemiarai, B IIyTKY, 3alUBBIPHYTH Kyna-
HUOyAbp koMmapa. Jlanmeko-maneko. JI100oi 31paBOMBICISAIIMK YEOBEK 3HAET, YTO 3TO HEBO3MOKHO,
MOCKOJIBKY TIOBEPXHOCTH Tella KOMapa BeJlMKa B CPaBHEHHWH C €ro Maccod (Ha TaKMX pa3IudusX
MacmTaboB 0a3upyloTCsi, MOJHBIE celyac, HAHOTEXHOJIOTHM). Bysnkanudeckuii memen [axe B
pe3ysbTaTe caMOro IPaHIUO3HOTO M3BEPIKEHHUS HE CMOT Obl IOKMHYTH aTMochepy Mapca, a Tem GoJiee
JOJeTeTh 70 3eMiii. A caMoe TJaBHOE, eclii Obl YK OH JojieTed 10 3eMJIM, TO cropen Obl B ee
atMocdepe (Bcs KOCMHYECKas IbLIb TaK CropaeT), a ecid Obl BIPYr HE Cropei, TO HOKPBUI OBl
PaBHOMEPHO BCIO €€ ITOBEPXHOCTh, a HE OTAENbHBIN ee yuacToK. Becb Mapc moinkeH ObUT IPEeBPaTUTHCS
B TIeTIeN, 9TOOBI Ha 3eMyie 00pa3oBaCs 3aMETHBIA CIIOH.

Kak Buzmm, ymoBaHus mpeickasaTelield ¢ TeJEBUAEHHS Ha mpuieT ¢ Mapca BYJIKaHHYeCKOTO
Nemia v MpeKpalieHre TaKuM Coco0OM CTOJIb HAJ0EBIIEH HEKOTOPHIM KH3HH Ha 3eMIle HE HMEIOT 1101
€000l HUKaKUX OCHOBAHUH.

B nmaBame BpemeHa wmyzpensl mpusbBanu: «Ceiite pasymHoe, Ao00poe, BeuHoe!» Bpemena
W3MEHMJINCh, U Ceifuac HU O pa3yMHOM, HU O 100pOM pabOTHUKM TEIEBUCHUS HE TIOMBILIISIOT.

B nocnennee Bpemst MHOTO 3()MPHOTO BPEMEHHU OHU CTANIN YJEJATh BOIIPOCAM CMEPTH. YK OUEHb
X04YeTcs JI0Ka3arh, 4TO 3arpo0Hast )KU3Hb CYIIECTBYET. Beib 1epkoBh BCE akTHBHEE W OecliepeMOHHee
BTOPraeTcs B HALIY JKU3Hb. A 3HAYUT, BHITOJIHUTE €€ COLUATIBHBIN 3aKa3 BHITOJIHO KAaK C MOPAJIbHOM, TaK
U ¢ MaTepHajbHOM cTopoH. W BOT onuH 3a ApyruM, JrOAW, NEPEKUBIINE KIMHUYECKYIO CMEPTh (MM
BhIJIAlOIINE ceOsl 32 TAKOBBIX), PACCKa3bIBAIOT O MPOJBMKCHUH 1O TYHHEIIO U O CBETE B €ro KOHIIE.
ITomy4aeTcst, 4TO pa3 BCEe pacCKa3bIBAIOT OJHO U TO K€, TO TAK U €CTh Ha caMOM Jene. JIroaeil BepHyiu ¢
TOTO CBETa, HE JaB JIOCMOTPETh JOpOry Ao KoHma. Ho mopora 3Ta ecTh, M JOBOJBHO CTaHAApTHAs H
OraroycTpoeHHasl.
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JaBaiiTe, mpexae BCEro, 0TceeM TeX, KTO HUKAaKOH KIMHUYECKON CMEpPTH He MepekuBai 00beK-
TUBHO. BOT Hekas, po30BoIIeKasl 1 HE B MEpY yNUTaHHAs, >keHIIMHa u3 llpubantuku, pacckasbiBaeT,
KaK el Jeyany omeparuio Ha MocieqHeil craquu Tyoepkynesa. OHa, SKOOBI, CKBO3b HApKO3 CIIbIIIANA
cloBa xupypra: «Msl ee MOTepsIN», a 3aTeM OYHYJNach B MOpre 4epe3 Tpoe CyTOK NMpeObIBaHUS Tam,
TIeperryraB BeCh MepCOHal. A Tereph KUBET IPUTIEBAIOYH, 3a0BIB O CBOEM TyOEpKyIIe3e.

Ilo ponmy cBoeil paboOTHI, J€T COPOK TOMY Ha3al s HEOAHOKPATHO HMPUCYTCTBOBAJI HA XUPYpPru-
YeCKHUX Omepanusax (MOJOCTHBIE, Cepale, JEeTrKHe, MO3T) U MOTY MOAEIHUTHCS KOe-KakKuMHU HaOmrone-
HusMHU. He nymaro, 4To OHM ycTapenu K HacTOsIIIEMY BpEMEHH.

[lepen Haganom omnepanuy (3a UCKIOUYEHUEM ONEpaLUil Ha MO3Te) MAlMEHTa BBOAAT B COCTOSIHUE
o0111ero HapKo3a M MOJKIIOYAIOT K alnapary UCKYCCTBEHHOI'O AbIXaHMs. Bpau-aHecTe3nonor siBisercs
OJTHUM M3 Ba)XHEUIINX YYaCTHUKOB ONEPAIMH, X Ha HEro JOXKUTCS OONbLIas A0Js OTBETCTBEHHOCTH 32
JKU3Hb ManueHTa. Ecnam omepamusi mpolwia YCHENIHO, BCKPBITHIE ITOJIOCTH TIHIATENIBHO 3aIIHMBAOTCS
(4TOOBI MPABUIBHO U HAMOIIO CPOCINCH), @ 3aTEM aHECTE3HOJIOT CHUMAET HApPKO3 U IIyTEM CIIOXKHBIX U
OTBETCTBEHHBIX MAaHUMYJSIIUN MEPEBOTUT OOJBHOTO C MCKYCCTBEHHOTO IBIXaHUS HA €CTECTBEHHOE.
Orneparnus 3akaHYUBAETCSI.

Ecnu xe, maue yasiHusl, B X0Z€ ONEpaLuy HACTYIHIA CMEPTh HallUeHTa, TO, [TOCTe IPUHATHS BCEX
Mep M0 €ro O0XKMBJIEHHIO, 3Ta CMEPTh KOHCTAaTHPYETCS, U y4aCTHHUKAaM OIepaluy y>Ke€ HeT HUKaKOoro
CMBICIIA TOOPOTHO 3allIMBaTh BCKPBITHIE MOJIOCTH, 3aTPYAHSSA paOdOTy MaToJIOroaHaTOMa M PacXxoJ0BaTh
JOPOTOCTOSIIIME CTEPHIIbHBIE Marepuanbl. Temepp WX 3a00Ta — TLIATENBHO paccieloBaTh MPUYHHBI
HEeyZAa4yH, B TOM YHCJIe U BO N30eKaHWE OTBETCTBEHHOCTH 3a Hee. [locne Takux mpoueayp y mauueHTa
HeT HUKAKHMX LIAHCOB BEPHYTHCA C TOrO CBETa M paccKasblBaTh O CBOMX IMYTELIECTBHUAX IO €ro
OecKkpallHUM IPOCTOPaM JISTKOBEPHOM TyOJIHKe.

Hy, a Te, k10 Ha caMoM zene noObIBajil B COCTOSHUM KIMHUYECKONH CMEPTH U BEPHYJICS K JKU3HHU?
ITouemy cxou ux pacckasbl? Jla ouens mpocto! Hamr Mo3r B COCTOSTHUM CHa CTEPEOTUITHO FeHEPUPYET
3pUTENBHBIC U CIYXOBBbIE 00pa3bl B OTBET Ha M3MEHEHUS] CHA0KEHHS ero KUcIopoaoM. U B ToM, 4To mpu
YXYyIIIAOMIEMCs! KPOBOCHA0KEHHUH MO3ra HaM CHHUTCSA IOTPYXKEHHE BO BCE CTyLIAIOLIUICA MpakK H
TECHOTY, a 3aTeM, II0 Mepe BOCCTAHOBIIEHHUS NMPUTOKA KPOBU (B pe3yibTaTe YCHJIMH METUKOB), Iepesn
HAIlIUM MBICIICHHBIM B30pOM IPOHOCSTCS BcE OoJiee CBETIIbIC U ONTUMUCTUYHBIC KapTHUHBI, HET HUYETO
YAWBHUTENBHOTO WM Hecymero wuHpopManuio o 3arpoOoHom wmupe. Te, kTo mepebpaics Tyaa
OKOHYAaTeJIbHO, HUKOTJa 00 3TOM HE PacCKaxXyT.

Tenepsb naBaiiTe 0OpaTUMCS K COOOLICHUSIM O B3BEIIMBAHUU AYIIH. Y TBEPKIAETCS, YTO B MOMEHT
CMEpTH YEJIOBEK CTAHOBHTCS JIerde NMPUMEPHO Ha YEThIpE IpamMma, a 3HA4YHT, 3TO CBUIETEIBCTBYET O
CYLIECTBOBAaHUM OECCMEPTHOM IyIIH U MOKUAAHUH €10 TeJIa IPU CMEPTH.

IlepBslit (M0 HaWBHOCTH, a HE MO CYIIECTBY) BOMPOC: «A >KMBOTHBIE CTAHOBSTCS JIETde IMOCIe
cmeptu? Beap ayina ecTh TONBKO y yesnoBeka!»

Bropoii Bompoc (a 1o cyTH ri1aBHEIN): «KakoBa TOUHOCTH B3BEITUBAHUA?»

IIpeamnonoxxum, 4TO B MOMEHT cMepTu OosibHOW BecuT 40 KUJIOrpamM, 3TO JOBOJIBHO Mayo, HO
NPaBJONOJ00HO, TIOCKONBKY OOJIE3Hh MOIVIA €ro CHIBHO HCTOHIMTH. UTOOBI JOCTOBEPHO YJIOBHTH
MOTEPIO Beca B MOMEHT cMepTH B 4 rpammMa, To ectb 0,01 mporeHTa, Hao OCYLIECTBIIATh B3BEIINBAHHE
c eme OONbIIEH TOYHOCTBIO — B THICSIYHBIE JOJM NPOLEHTAa. BO3MOXHO JM Takoe B COBPEMEHHOM
u3MepuTenbHON TexHuke? Jla, BOSMOXXHO, HO TpPHU COOJIIOJICHUW HM3BECTHBIX, JOCTAaTOYHO IKECTKUX
npaBuwI. 37ech M OTCYTCTBHE, KaKMX OBl TO HHU OBLIO, BO3AYIIHBIX MOTOKOB (CKBO3HSIKOB), H
noJ/iep’)KaHue HEM3MEHHOW TeMIIepaTypbl, BJIQXHOCTH M aTMOC()EpPHOTO IaBIEHUS, W BBHIIOJIHEHHE
MPOIEAYPHI B3BEIIMBAHUS B T€UCHHE NOCTATOYHO JIMTEIHHOTO BpEeMEHH (110 KpaifHel mepe, AeCATKH
MuHyT). IIpeacraBere cebe, uTO BBl B3BemMBaeTe Mokpoe Oenbé. Kakas MoxkeT OBITh TOYHOCTB, €CIH
€ro Bec IOCTOSIHHO yObIBaeT!

A 4TO ke ¢ HallMM yMuparomuM 00ibHBIM? OH CyZOpPOKHO JBIIIUT, BBIOpAchIBas MPH KaxKI0M
BBIJIOXE, XOTS OBl JIUTP O4YEHb BIAXHOTO Bo3ayxa. CoBepiiaeT KOHBYJIbCHBHBIC, HOPBIBUCTHIC
IBWKEHUs. B MOMEHT cMepTH, BCIIeACTBUE pacciaaliieHus] BCEX MBIIIL, COBEPIIACT aKThl Ae(eKaluy 1
Mouenciyckanus. Hy)xHO He UMeTh HU MaJleiiero mpeAcTaBiIeHus O IpaBUIaX TOYHOTO B3BEIINBAHMS,
yTOOBI YTBEPXKIaTh O JOCTOBEPHOW TOTEpPE Beca B YETHIpE IpaMma B MOMEHT CMEPTH BCIIEICTBHE
MTOKUIAHUS TeNa TyIIoH (M 9TOOBI BEPUTH TOMY).

[oiinem nanpuie. [losiBnsiercst Bc€ 6oJplie COOOIIEHUN O JIOISX, KUBYIIUX MECALAMH U TOaMHU
0e3 ynotpebienust Bojabl M numy. OOBIMHO TakoW YenoBek xuBeT B VHnuu, Ha aepeBe, 1moJl HaOuoIe-
HUEM CYETSIINXCS BHU3Y PEMOPTEPOB.

He 3naro xak aj1st Apyrux, HO AJSL aBTOPA ATUX CTPOK MOJOOHBIE COOOIICHUS SBISIOTCS TITyMIle-
HUEM HaJ NaMATBIO COTEH THICSY MOTMOLIMX OT rojoAa B KOHIUIArepsiX M MECTax, HOCTPaJaBIIMX OT
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3acyxu u Heypoxas. I[lomydaercs, 4ro eciaum Obl He OBUTM OHM TakMUMH Iypakamu, TO 0e3 TpyaAa
MePESKIITN OBI BCE OTH OCITBI.

W3BecTHO, YTO MO3I YeNOBEKAa NMPH HOPMAJIBLHOM (YHKIHMOHHUPOBAHUU IOTPEOJISIET HECKOJIBKO
JECSATKOB BAaTT 3HEPrHUH. Mo3T Hora, B COCTOSHIM HUPBaHbI (COCTOSIHUE pacTEeHHs, KOT/Ia eMy He HYXKHO,
Jla 1 He X04eTcsl, 3a00TUThCSI HU O JIeTsIX, HU O OJM3KHUX, KOI'Zla HAIUIeBaTh HA BCEX U BCs), BCE paBHO
HYXJaeTcs B HEKOTOPOM MUHUMAJILHOM KOJMYECTBE SHEPIUH (Ha MBICIH O TOM, KAKOH e 51 MOJIOAEL).
[TpuBepKeHIIbl TAKOTO BHICOKOWHTEIUIEKTYANbHOTO 00pa3a KHU3HU yTBEPKAAIOT, YTO AJISl HETO BIIOJHE
JOCTaTOYHO DSHEPruM, NOTpeOsieMOoil W3 OKpyKatomiero Bo3ayxa. llo3Bomum cebe ¢ 3TUM He
COIJIACUTHCS.

ABTOp HACTOSILIMX CTPOK, MPEXKIE BCEro, TIIATEIbHO OOcienoBai Obl JepeBO, HA KOTOPOM TaK
YIOTHO YCTpOWJICS Hall MoAonedHbl. HeT nu B HEM 3aMacKMpOBaHHOIO AyIUIa C 3alacaMH BOJABI U
num? YTo CKphIBaeTCS B €ro TyCTBIX BETBSIX, BbIIE MecTa pa3merieHus: (oxycuHuka? Her nm
BO3MOXXKHOCTU JOCTaBJISTh €My IHUTHE M IHMILY C COCEIHHX AEPEBHEB I10]l IOKPOBOM TEMHOTHI HOXKHOM
Houu? He MOTYT 1 IUCTBs, BETKH, KOpa CTOJIb TOCTEPUUMHOTO JIEpPEBa, a TAKXKE MOJI3A0IIHUE 10 HEMY
U JIETAIOIIME TaM HACEKOMBIE M NTHUIBl TOJUTHCS B MULLY MU MPUHOCUTH €€ (K MpUMEpY, MOYTOBBIC
romy6u)? EBpomneernr MOXeT W HE TOJ03PEBaTh, CKOJIBKO BHICOKOKAIOPHIHON W BIOJHE yCBaWBaeMOit
MECTHBIM HaceJIeHUEM IHIIH HaXOIUTCA B MecTe 0OUTaHus (OKYCHHKA.

YesnoBek HE MOXET KHUTh 0€3 BOJABI, HO KTO MOXET MOPYYHUTHCS, YTO Ha JUCTBSX JIepeBa He
oTJaraeTcsi B BUJE Karelb POChl KOJMYECTBO BJIard, BIOJHE AOCTATOYHOE Ul 0€30€AHOro CyIiecTBO-
BaHMsI Halero nogoneyHoro? OTXOIb! €ro >KU3HEAESTEIbHOCTH, NMPH HAJMYUM HEKOTOPBIX HABBIKOB,
MOTYT OBITH pa3liesieHbl Ha Menkue (parMeHThl U He3aMETHO /sl HaOJMIoAaTeNeil OmyIIeHbl Ha MX JKe
JF0OOTIBITHBIE TOJIOBBI.

Ho 310 B Unauu. A yem Mmbl xyxe? Y Hac Ha Antae ecTh jJama MTUrenoB, CUASIIMNA B MO3€
JIOTOCA B IGPEBSIHHOM capkodare y)ke BOCEMbAECST JIET U COXpaHUBIIHUICS BrioyHe npreMieMo. Cen oH
Ha mocT B 1927 romy B Bo3pacTe CEMUAECSATH TISITU JIET U JIOJITHE TOABI HUKAaK ceOs He MPOSIBIISUL, HO B
2002 romy, mocie W3BIeYeHUsI capkodara Ha BO3AyX, Hadan 1moters. [Ipu Hanmuumu GoraToro BeIOOpa
COBPEMEHHBIX aHTUIIEPCIUPAHTOB 3TO He cTpainHo! Ceityac emy moutu 160 ner. CayXuTenu KyiabTa
MEPUOJMUECKH er0 0OMBIBAIOT | IepeoieBatoT (peapiyne 70 J1eT B 3TOM He ObUIO HEOOXOAMMOCTH),
HE yCTaBas MOPakaThCsl (PaHTACTUUECKOH JKU3HECTOMKOCTH. Y UeHBIE TEPSAIOTCS B JOragKax, He B CHJIaX
00bsicHuTh ero (eHomen. Cam ObBmmit mMunuctp MBJI Pammp Hypranues, roBopsrt, mnpuessxai
MMOCMOTPETH Ha 3TO UyA0!

VYK ecnM OH IpHe3kall, TO OYECHb Kajb, YTO HE NMPUMEHMJ 3a0bITble HABBIKHU CIEAOBATENS U
no3HaBatensi. KOHEYHO, pUCKOBaHHO [aBaTh COBETHI CTOJIb BBICOKOIIOCTABJICHHOMY YHWHOBHHUKY, HO,
HaBEpHOE, eMy He IOoMeIIajgo Obl TOMHTEPECOBATHCSA, a TOT JIM ITO YEIOBEK, KOTOPBIHA MPUHSI MO3Y
JoToca BoceMbaecAr Jet Hazan? He 3amenmnu mu ero ny6nepom B 2002 rogy? C yero 3To OH BAPYT, HE
[oTeJI, HE IOoTeN, a TyT BApYr Hauyas. He TpeOyercs 1M BBIMOMHUTH JAaKTHJIOCKOIMHYECKYIO H
TeHETHYECKYIO HKCIIEPTH3bI, YTOOBI yOAUTHCS, YTO HAC HE pasbirpbiBaioT? IloueMy yxe BoceMb JIeT Kak
¢dororpadupoBaTh €ro 3ampenieHo, XOTsS paHblIe HUKTO 3TOMY He mpemsTcTBoBas? Bot, cHauana
UACHTHPULIUPYHTE yBaKaeMOro JiaMy, a y’K MOTOM TPeOYHTE OT yUEHbIX OOBSICHATH €ro heHOMEH, WU
TO, UTO OT HETO OCTaHETCS.

Kcratn 06 yuensix! Tyt ogmH umcropuk mnoiyumn jgoctyn k apxuBam KI'B OwiBmero CCCP.
IloxomaBmICh B HUX HEMHOIO, OH CcJejajl oulesoMisiioniee OTKpbITHe: OKa3blBaeTcsi, HauMHas
npuMepHo ¢ 1948-ro u 3akaHumBas 1953-m romamu, Hamell ctpaHoil ynpasisin He M.B. Cranun, a ero
neoitauk! JlokasatensctBa? [lokamyiicta!l B mpoTokose mocMepTHOrO BCKPBITHS BOXKIS HET yIOMH-
HaHWUW O MPWKU3HEHHBIX TEIECHBIX JiedekTax ero JieBoi pyku 1 Horu. [la u Ha TpuOyHne Mag3onest oH
MOCIIEAHNE TO/IBI CTOSUI HE B IEPBOM DSy, a IPEANOYUTAI IEPKATHCS Ha BTOPOM IIJIaHE.

A otkyna stor aBoiHukK B3suics? a mpocto U.B. Cranun B 1948 romy ymep, a maprtuiiHoe
PYKOBOJICTBO, Omacasch HEaJeKBATHOW PEaKIMU COBETCKOTO Hapoja, CKPBUIO OT HEro J3TOT (aKT,
noJo0paio MoAXOAALIEero ABOMHUKA, M OH 10 MapTa 1953 rona MOTUXOHBKY PYKOBOAMI CTPAHOM.

3Has MOBaJKM M HPaBbl KaK JAaBHO IMOYMBIIMX, TAaK M HBIHEIIHUX, BEPIIUTETCH Hammx cyneod,
TPYZHO TIPEJICTaBUTh cebe 4uTo-HuOyap Ooinee abcypmHoe. Ocob0 HAMBHBIM MOXKEM COOOIIMTH, YTO
B3aMMOOTHOIIIEHUSI HA CaMOM BepXy (10 HAIIUM JOTaJKaM) MaJI0 OTJIMYAIOTCS OT APYXKOBI MayKOB B
CTEKJIIHHOHM OaHke. Jl0cTaTOYHO BCIIOMHHTH, KaK pa3BUBAIUCH COOBITHS MOCTIE TIOXOPOH «ABOHHHMKA» B
1953 rony. Heyxenu TormamiHue peanbHble MPETEHIEHTH Ha BBICIININ IOCT B TOCY/IapCTBE, TaKME Kak
JLIL. bepus, B.M. Monotos, .M. Manenkos, I'.K. XKykxos u H.C, XpymieB, yrmycTunu 061 01apeHHBIH
UM CyAbOOH IIAHC M MO3BOJMIIN OBl CTaTh Y BIACTH YENIOBEKY, €IMHCTBEHHBIM JIOCTOMHCTBOM KOTOPOTO
SIBJISIJIOCH BHEIIHEE CXOJICTBO C YCOMIINM BOXKIEM?
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TpyaHo mpenmoarath, 4YT0 yIMOMSHYTBIH HCTOPUK HACTOJBKO Ty, [IpocTo oH u30pan camblid
JIETKHUH crtocod 00pecTr CKaHAaIbHYI0 U3BECTHOCTD, pa3 YK HET IPYTHUX TaJaHTOB.

Ho »t0 mpencraBuTens ryMaHUTAapHBIX HayK. TaM MOXKHO OJHH COOBITHS 3aMONYaTh, IPYTHE
HENPONOPIMOHAIBEHO BBIMSATUTh U JOOUTHCS MPU3HAHMS KoJuier. [[pyroe eno ecTecTBEHHBIC HAYKH.
Tam-To Bcera MOKHO «TIOBEPHUTH anredpoit rapMormo». He TyT To 65110!

Ectp y Hac MOKTOp TeXHHMYECKHX HAyK, Mpodeccop, BOSHHBIH JETUYMK-HCIBITATETh MEPBOTO
kiacca Mapuna [Tonosud. Bcem u3BecTHO, 4TO OHAa GE30rOBOPOYHO BEPUT B JICTAIOIIUE TAPEIKH U AaXKe
Hamycajga 0 HUX KHUTY, 32 KOTOPYIO yaocTomnack nmpemMuud nMeHu M.B. Jlomonocosa. He 3Hato, kak oH
TaM, B TpoOy! YV Hac m He 3a Takoe NpeMUpyOT. BoT HemaBHO, Hampumep, MPUCYIMIN TPEMHUIO
MunucTepcTBa KyJIbTYPHl TAJaHTIMBBIM XYA0KHHKAM, HAPHUCOBABIIUM (PaJIOC HA Pa3BOTHOM MOCTY
Cankr-IletepOypra.

BepuTh B neraromnie Tapeiaky U MPEACTaBUTENEH «BBICIINX [TUBIIIM3AINNY, TPUCTAIIBHO HaOII0-
JTAIOMINX 33 HAMH, Ceifdac TakyKe MPECTIKHO U BBITOIHO KaK B 00Ta MIIM BCeX OOTOB, BMECTE B3SITHIX.

He tak nmaBHo, Hamie moOmmoe PEH TB mokasano Hekuit (puiabM, B KOTOPOM 0OCYKIAIHUCh
noJpoOHOCTH TIEPBOM BBICAIKH aMEpHUKaHCKHX acTpoHaBToB Ha JlyHy. Tam cooOmanoch, 4to uepes
HECKOJIbKO MHHYT TIOCJ€ Hadaja NpsSAMOM TeleTpaHCIsmuu TpeObiBaHusS ux Ha JlyHe mepemaua
npepBajach MOMEXaMH Ha JBe—TPW MHUHYTHI, 2 TOTOM BO30OHOBHIAch. Bpoje Obl HUYero HEeOOBIYHOTO B
TakoM HEMOJIAJKEe HET — MBI BUIAUM MHOXXECTBO 3EMHBIX IIEpelad C Pa3IuYHbIMA MTOMEXaMH U HE
CIIMIITKOM oOpariaeM Ha 3To BHUMaHHe. OHaKO, OKa3bIBaeTCs BCE HE TaK MPOCTO!

Kak coobmmarot Ham xyprHamuctel ¢ PEH TB, onna u3 yuactarkoB monera 3 a8uH OnapuH, depes3
TPUALATH JIET MOCTIE 3TOTO COOBITHS, COOOIIMI TIpecce O TOM, uTo mepeada ¢ JIyHbl Obuia crienuanbHO
MpepBaHa PyKOBOAUTEIAMU MOJIETa MO NPUYUHE MOSIBICHUS B MECTE MOCAJAKU OTPOMHBIX CBETSAILLUXCS
oIapoB € MpPU3HAKAMHU BBICOKOI'O HHTEJIEKTa. PyKOBOAWTENM IONETa, KOHEYHO K€, MIHOBEHHO
MEPEKPbUTH TPAHCISAIMIO [TOMEXaMH, YTOOBI HE BBI3BIBATh MAHUKU Yy MHUPOBOW OOIIECTBEHHOCTH. A
M0CJIe UCYE3HOBEHUS CTOJND SIPKOTO U MOTpsCAIONIero ¢eHoMeHa (depe3 IBe—TpH MUHYTHI) TPAHCIISILIUIO
BO300HOBWIIM M TAJTBIIIE YKe HE TPEPHIBAIIH.

CkragpiBaeTcs BrieuatiaeHue, uto cka3ouHuky ¢ PEH TB onieHuBaroT MHTEIUIEKT HATUX TEJE3pHU-
TeNeH ele HIKe CBOero (CyIeCTBYIOT K€ OTpHuIlaTeNbHble uucia). B camom nmene! Kak Bo Bpems
NPSIMOIl TPAHC/JASINUM MTHOBEHHO OLEHUThH Bpend Aji1 UenoBedecTBa CO3€pLUAHUSI UHTEIUICKTYalIbHBIX
1IapOB U BKIIIOUUTH FEHEPATOP MOMEX 0 TOIr0, KaK IMIOKUPYIOLIash KapTUHKA MOSIBUTCS Ha 3KpaHe? Jlaxe
MIPOCIIaBIEHHbIE COBETCKHE IIEH30pBI BPSI JU 00Jajaidl CTOJIb MOJIHUEHOCHOW peakuuei! A 4to
Janpiie? A ganplie, B TEYSHHE IBYX MHHYT PyKOBOJHUTENH MOJIETa TBEPAO YOSTUINCH B ICUE3HOBEHHUH
CBETSIINXCS IMIAPOB HABCETAa U COBEPIICHHO 0€33a00THO BO30OHOBWIIHA TPUYMQAIIEHYIO TPAHCIISIHUIO.

A repou KocMoca — y4acTHUKH Bbicajiku? [1oxoxe, 4TO OHM HE 3aMETHJIM HUKAKHUX OpaTheB IO
pasyMy H IUIaBHO TPOJOKAIM CBOW PEMOPTaXK, MPEpBaHHBIA HA JBE MUHYTHI, Ja)Ke€ HE W3MCHHUB
MEPBOHAYAJILHON MHTOHALMU. 31€Ch MBIl MOXKEM MPEKIOHATHCSA HE TOJIBKO MEPE] UX I'€POU3MOM, HO U
nepeq uX (haHTACTHYECKOW HEBO3MYTHMOCTHIO M YMEHHEM MTHOBEHHO COOOPa3HUTh, YTO TOBOPUTH O
HEOOBIYAHHBIX COOBITHAX JIBYXMHUHYTHOW NAaBHOCTH MOXHO OyJeT TOJBKO 4epe3 TPH/IATh JIET, a He
ceiyac, 1o ropsiuuM ciaeaam!

Ho Bepuemcs k Mapune JlaBpeHTheBHE. B 0JHOM U3 CBOMX MHOTOYMCIIEHHBIX HHTEPBbIO OHA Ha
TIOJTHOM cephe3e Tepeckas3blBaja H3BECTHYIO CKa3Ky O IUlaHeTe — ABoiHuke 3emun. Ilmanera arta
Bpainaetcs BOkpyr CoJIHIIA 10 3eMHOM OpOUTE, HO CO CABUTOM 10 (ha3e Ha 1moj00opoTa. Mexmy 3emieit
Y 9TOH 3arajouHoil raneTol Bcerga Haxonutces ColHIE, YTO HE JaeT HaM BO3MOKHOCTHU HE TOJIBKO €€
pasrisiieTb, HO W BOOOIIE Jorajathcst o0 ee cymiectBoBaHuM. Hy, He Bcem koHeuHo! Hapsinmy c
TBEPJOJOOBIMHA aKaJIeMUKaMH, LEIUISTIONIMMHUCS 32 YCTAapeBINUE JOTMBl ACTPOHOMHUU M HEOECHOM
MEXaHUKH, €CTh HACTOSIINE CIIELHUATUCTBI — aCTPOJIOTU U 330Tepuku. OHU-TO YK€ JABHO YCTaHOBUIIU
HaJIMYMe TaKoH IiaHeTsl u yoeamu B 3ToM MapuHy JlaBpeHThEBHY.

Ham u3BecTHO, 9TO 10 TOTO, Kak CTaTh MPO(eccopoM M JTOKTOPOM TEXHWYECKHX Hayk, MapuHa
ITonoBuy mpoxoauiia MOArOTOBKY B OTpsiie KOCMOHABTOB. BO3MOKHO, OHA MPOMyCTUIa YacTh 3aHSATUI
WM YeM-TO Ha HUX OTBIEKJIach. Tam el MOKHBI ObUTH OOBSICHUTH, YTO ISl OOHAPYKEHHS TUTAHETHI —
JIBOWHMKA HalIeH 3eMITM BOBCE HE 00SI3aTENBHO €€ BHJICTh. 3aKOHBI HEOECHON MEXaHUKHU CTOJb CTPOTH H
HEYMOJIMMBI, YTO HaJMYHE TaKOW HEBUIAMMON IUIAHETHI 00S3aTEIbHO MPOSBUIOCH OBl B OCOOCHHOCTSIX
JIBUKCHHS OCTAJIBHBIX ITUIAHET COJHEYHOW cucTeMbl. Benp eme B 1845 romy dpaHiry3ckuii acTpoHOM
JleBepre mpenckazan, a ToIOM IOIKE ero HEMEIKHUU Kojurera l'ayuie oOHapyKWJI CyIIeCTBOBaHHE 3a
opOWTOH TUIaHeTHl YpaH HEW3BECTHOU paHee IUTAHETHI, Ha3BaHHOU BrociencTsun Henmryrnom. Tak 49To
ouIMaTbHBIE aCTPOHOMBI JaBHO YXe OOHApY Wi Obl M NMPUAyMalld Ha3BaHUE JIBOMHHKY IUTAHETHI
3emJs, CyIIECTBYH OH Ha CaMOM JIeTI€.
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A Bot ectb emé¢ B HoBocubupcke mnpodeccop, HOKTOP Te0JOro-MUHEPAIOTHYECKUX HayK
JmutpueB Anekceit HukonmaeBnd. OueHb MHTEPECHBIN deoBeK. Emé xorma Hadagach B Hamiel cTpaHe
TepecTpoiika, OH MPUBJIEK K ceOe BHIMAaHWE OOIIEeCTBEHHOCTH, YTBepKaas, 9To TyHrycckuil (heHoMeH
NpEACTaBIsT U3 cedsl CryCTOK 030Ha, MmociaHHbli CojHIEM AJs JlaTaHWs O30HOBOW MBIPHI Ha
AmnTapkTamoi. OKaspIBaeTcs, Takas JpIpa 3apoJWiIach ellle B Hayalle ABaanaToro Beka, u ComHIe, B
cBoOei Oe3rpaHn4HOM 100poTe 1 3a00Te 0 Onare YenoBedecTBa, HAPABHUIIO K 3eMIIe H3PSAIHYIO MTOPIIUIO
o3oHa. [lo HemoHATHOW MoKa MpU4KMHE (BO3MOXKHO, M3-32 cOOsl KOMIIBIOTEPA), OHO MPOMAaxXHYJIOCh, U
3apsan yroaun B paiioH IlogkameHHoW TyHTycKM ¢ M3BECTHBIMU ToOcieACTBUAMHU. OuYeHb Xkajb, YTO
uccienoBareny TyHTyccKoro (¢eHOMEHa TPOWTHOPHPOBAM CTONh WHTEpecHyro rumoresy A.H.
Jmutpuena.

Ho on nponomxaer pagoBaTh Hac BCE HOBBIMU MHTEPECHBIMU uesiMu. Hampumep, He Tak JaBHO,
pacckasbiBasi 00 AKCHEAWIN TI0 HAONIONEHUIO COJHEYHOTO 3aTMEHHS, OH COOOIIWJI, YTO B MOMEHT
3arenenust Jlynoit ComHila Bce KOMaphl B OKpyTe MMOMAgald Ha 3eMIII0 HM3-32 PE3KOTO W3MEHEHUS
rpaBuTalMoHHOrO Nons. K coxarneHuo, yueHslid He COOOLIHII, He yIall JId M OH caM B 3TOT MOMEHT U He
yaapuics JiM TIPH 5TOM 4eM-HuOyab. Ham ke ocTaeTcs TONBKO pafioBaThCs, UTO B Pe3yJIbTaTe 3aTMEHUS
HE PYXHYJ HU OJIMH CaMOJIET U HU OJIMH IOE3] HE COLIEN C penbCcoB. [la U COYTHUKY YyAOM yAEpKAIUCh
Ha opOutax. Bumumo, Tam c rpasuranmeil Bc€ Obuio B mopsiake! HblHYE e HEYTOMUMBIN Y4eHBIN
pacckaspIBaeT HaM O CIIOCOOHOCTSIX JPEBHUX KYPraHOB «IPOBOJAMTH MATHUTHYIO SHEPTUIO BO BPEMEHI».

UT0-TO y HAC HENAJHO C MPUCYKACHUEM YUEHBIX CTCICHEN U 3panmiil®

© 2012 S1.}O.PeyToB (TekcT)

CBou 3aMe4aHus ¥ KOMMEHTapUu K 3TOMy TeKkcTy Bbel Moskete Bbicka3ats 3/IECh:
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BA OTKy/a >k OBITh JIATy B 3TOM JIeJie, €CJIM U TUCCEP U CTAThI0O MOYKHO KYMHUThH OJM3 METPO MO CXOJHOM
nerne? OOemamT He TOJILKO HalmKCaHWEe, HO U TMOMOIIb B 3alUTe — a pa3Be 3TO He yrosoBuuHa: «CTOMMOCTH
JOKTOPCKOH auccepranuud Ha 3aka3 (manucanue) — ot 350 000 py6ueii (ot 6 mecsimeB). CTouMoCTh
JOKTOPCKOH AMCCePTAllMU MO KJII0Y (IOKTOpPCKasi AuccepTanus ¢ noMomibi B 3ammure) — ot 500 000
pyoueii (ot 1 roma)». JIu6o BAK, nmubGo cooTBeTCTByIOIME YUEHBIE COBETHI — OCOOEHHO T€, B KOTOPBIX
OKa3bIBAIOT «ITOMOIIb B 3alIUTE!» — HAJIO CPOYHO PACITYCTHUTH, a GUTYPAaHTOB — pa3kKajJoBaTh HaBcerna... Cm. caiit
http://www.acniupanTypa.pd/dissertacii (Ilpum. pedxonnecuu).
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Cokonoe JI.JI. u Kymeega I'. A.
O BO3MOKHBIX COYAaApPEeHHUSIX aCTEPOHIA0B ¢ 3emuei

BBeaenne

Ceromusi oOmIeTIpr3HaHa aKTyallbHOCTH IPOOJIEMBI aCTEPOMIHO-KOMETHONW OmMacHOCTH (WIH
6esonacHoctn). OOcy)aeHHE ee BeAeTcs He TOJBKO B HAYyYHBIX TPyAaX, HO U B IMPaBHTENbCTBAX
Beaymux ctpad, OOH, a Taxke B cpecTBax MaccOBOM MHPOPMAITUH.

W3BectHbl «TyHrycckuii mereoput» ynai B 1908 rogy, K c4acTblo, B TIIyXyl0 Talry, IUionaab
MOpaKeHUsI 2 THIC KB. KM. MeTeopuThl Takux pa3mepoB (60 METpOB B muaMeTpe) CTAIKHUBAIOTCS C
3emiell B cpeJHEM pa3 B HECKOJIBKO cOT JieT. KuioMmeTpoBbie acTepoujbl, MpeAcTaBisionne Ooiee
CEePBhE3HYIO OMACHOCTb, CTATKUBAIOTCS C 3eMJIel NPUMEPHO Pa3 B MUJUIMOH JIET, JECATUKUIOMETPOBBIE —
pa3 B cro MWLUIHMOHOB JieT. [lociemnee Bemer, BooOIIe roBops, K TIOO0ANBHOM KaTacTpode, MOIHOM
nepectpoiike 6uocheps 3emin. [Icuxonornyeckn HeMerko aJeKBaTHO OILIGHUTH CTETIEHb YTPO3bl KpaitHe
MaJIOBEPOSTHOTO COOBITHSI C TAaKUMH COKPYIIMTEIBHBIMH TOCIEICTBUSIMU. JTO 0€3 NpeyBeIHyYeHUs
KOHEILl CBETa, U y HAac €CTb BO3MOKHOCTb €0 IPeJOTBPaTHTh. MOXKHO 7 CKa3aTh, 4TO (PMHAHCOBAsS
I[eHa BOIpPOCa HEaJeKBAaTHO BBICOKA, 1 SKOHOMUTH Ha 3ToM AeHbru? K ToMy ke, HCTOpHS MpOIIeaIIero
BEKa CBUJETEIBCTBYET, YTO TOCYJapCTBa HE KaJIeIH CPEeICTB Ha OPYyAHsS MAacCOBOTO YHHYTOKEHUS, HO
Hay4HbIE UCCJICIOBAHMSA, IPOBOJUMBIEC Ha 3TH CPEICTBA, IPUBOIMIN K IPOrPECCy YEIOBEYECTBa, a HE K
€ro YHHUYTOXXEHHUIO.

AKTyaabHOCTh TIPOOJIEMbI aCTEPOUAHO-KOMETHON 0E30MacHOCTH B HACTOSIIEE BPEMS CBs3aHa, C
OJTHOH CTOPOHBI, C OCO3HAHMEM M JIyUYIIMM MOHUMAaHUEM NPOOJIEMBI, Y€MY CIHOCOOCTBOBAJIO pa3BUTHE
TEXHUKH ACTPOHOMUYECKUX HAOJIIOJCHUH, C APYrod — C MOSABJSIOIIMMUCS BO3MOKHOCTSIMHU NPOTHBO-
JEHCTBUS yTPO3€, CBA3aHHBIMH C IPOTPECCOM KOCMUYECKONW TEXHUKU.

[Ipobnema acTepoMIHO-KOMETHONW O€30MMaCHOCTH KOMIUIEKCHAs, MeXaucuuiuinHapHas. OnHa
BKIIIOYAaeT B ce0sl, B YaCTHOCTH, CJICAYIOIIHME ACTPOHOMHUYECKHE COCTAaBJISIOLIME: OTKPBITHE HOBBIX
MOTEHIMANBEHO OINMACHBIX acTepPOWIOB U HAOIIOACHUS MOTEHIMAIBHO OMACHBIX ACTEPOWJIOB, OIpese-
JIeHWe W YTOYHEHHE WX OpOUT MO HAONIOJCHUSAM, NPOTHO3UPOBAHHE TPAECKTOPHMA, BBIIEICHUE
TPAaeKTOPUH BO3MOXKHBIX COYIApEeHHMH M HCCIeNOBaHHE HUX XapakTepucThk. Hmxke Mbl 00cynum
nogpoOHee MOCIEIHION 3a4a4y, OTHOCSIIYIOCS K HeOECHOM MeXaHHKe.

OO0 0030p NMPOOIEMBI ACTEPOUIHO-KOMETHON 0O€30MIaCHOCTH M €€ COBPEMEHHOTO COCTOSHHS
comepKuTes, Hanpumep, B MoHorpadpuu [3]*'. Heo6X0auMBI, B 4aCTHOCTH, JaNbHEHIINE HCCIIeTOBAHMS
BO3MOXKHBIX ITOCJIEACTBHI COyIapeHHii; pa3paboTka KOCMHYECKUX CPEACTB MPEJOTBPALICHUS coyAape-
HUM ¥ COOTBETCTBYIOIIMX NPOEKTOB. s acteponsioB pasmepoMm ¢ TyHIYCCKHIA METEOPUT U MEHEE,
BUJIMMO, JTOCTATOYHO Meporpuatuii no juHnn MYC (9Bakyanusi HaceleHWs M T.IL.), TUIAHBI TaKUX
MEPONPHUATUI TOIDKHBI OBITH pa3paboTaHbI.

UccnenoBanus no mpobieMe acTepouaHO-KOMETHOW 0€30MacHOCTH BEXyTCS YUYEHBIMH BO BCEM
MHUpEe, OJHAKO Juaepamu ceidac spistorcsa uccnenosarenn CHIA, rae »tm paboThl Jydmie BCEro
(UHAHCHPYIOTCS — HA TOCYAapCTBEHHOM ypoBHE. OCHOBHBIE paboThl mpoBosTcs noj srunoii HACA
no nopyuenuto Konrpecca CIIA.

C yueToM KatacTpopHUECKHX IOCIEICTBHIA COYJapeHU ¢ MAacCHBHBIMU acTEpOHMJAMHU 3ajauy
MOWCKA BO3MOXKHBIX COYJapeHHH HY)KHO pellaTh B MOJHOM oObeMe M 3a01aroBpeMeHHO, JUIS TOTO,
4yTOOBl B Ciydae HEOOXOOMMOCTH MOXKHO OBIJIO CBOEBPEMEHHO NPHHATH MEPhl HPOTUBOJCHCTBUSL.
Od4eBHIHO, YTO BBIIETICHUE OMACHBIX TPAEKTOPHUN — MIEPBbI HEOOXOTUMBIN (M CPAaBHUTEIHHO JICIIEBHI)
aTan paboT 1Mo MPeAOTBPAILIEHHIO TOCIEACTBIA CTOIKHOBEHUI aCTEPOHIOB C 3eMIIei.

OpOHTHI ONACHBIX aCTEPOMIOB, MOIyYaeMble 110 pe3ybTaTaM HaOIOACHUH, a TAKKE XapaKTepuc-
TUKY BO3MOXHBIX COYAapeHui ¢ 3emiieil IpuBesleHbl, B YACTHOCTH, Ha PETYJSIPHO OOHOBIIIEMOM CaiTe
http://neo.jpl.nasa.gov/risk/ (amxe — caiit HACA). DTOT caiiT peryssipHO TMOMOIHIETCS BHOBb OTKPbI-

3 ycToB b.M., PrixnoBa JI.B. Acmepoudnasn onacnocmu: 6uepa, cecoons, sasmpa. M.: ®uzmatiurt, 2010.
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TBIMH OIACHBIMH OOBEKTaMH, UX OPOUTHl YTOUHSIFOTCS MO MEpE MOCTYIUICHHUS HOBBIX HAONIOICHUM.
Onnako Ha caiite HACA npuBe/ieHbl He BCE BO3MOXHBIE COYIAPEHUs, & TOJIBKO HEKOTOPhIC W3 YHCIIA
HanOoJIee OIMACHBIX.

Boinesnenue TpaeKTOpHii BO3MOKHBIX COyAapeHU

[TporHo3upoBaHue NBMKEHHSI HEOECHBIX TeJl C U3BECTHHIMH HAYaIbHBIMU JAHHBIMH (MU 3J1eMEH-
TaMH OpOMTHI), BKJIIOUas BBIJCICHUE COyIapeHUI — CTaHIapTHas 3aJada HeOecHOM MexaHuKu. CeroqHs
OHa OOBIYHO YCIEUIHO PELIAeTCs] Pa3IUYHBIMH METOAAMH YHMCJIEHHOI'O WHTETPUPOBAHMS YpaBHEHMI
JIBUKCHHS.

OpnHako B HEOECHOW MEXaHUKE M B KJIaCCHYECKOH 3amade N Tesl BCTpEUYaroTCs CIOXHBIE CIIydaw,
KOTJa MPOTHO3MPOBaHHUE TAKOTO PO 3aTPYAHEHO WM BOOOIIE HEBO3MOXHO, MPAKTHUECKH OTCYTCT-
ByeT NETEPMUHHU3M, 4 HMEET MECTO «IETEPMHUHHMPOBAHHBIN Xaoc». BoIbIION BKIax B HCCIENOBaHME
CJIO’KHBIX JBIKECHUU KIIACCUYECKOM 3amaun N Ten BHeC B cepeuHe XX BeKa MOCKOBCKUN MaTEMaTUK
Bnagumup Muxaiinosuu AnekceeB. MM Obuia pazpaboTaHa KOHLIENIHS «KBa3UCITyYalHBIX ABHKCHHUI.

AHanoru4Hasi TPyIHOCTb NPHHIUNHMAIBHOTO XapakTepa BCTPEYacTCs MpH MNPOrHO3HPOBAHHU
JIBIDKEGHHUSI OINAacHbIX acTepounoB. OHa cBs3aHa ¢ IOTEped TOYHOCTH MNPH TECHBIX COMMKECHUAX
acTepouIoB ¢ 3emiieil. JTa moTepsi MOXKET COCTAaBIATh 2—4 3Havalmux HUQPBI 32 0HO cOmmKeHne. B
pesynbTaTe MOCie ABYX COJIMKEHHM NBHKEHHE CTAHOBUTCS NPAKTHYECKH HEAECTEPMUHHPOBAHHBIM.
TeopeTnueckn TpaeKTOpuu — pemeHus Au(depeHIHaIbHbIX YPaBHEHUH — IOJIHOCTBIO NETEPMHHU-
pOBaHBI, OFHAKO MpeanojaracTcsi aOCOJIIOTHO TOYHOE 3HAHWE HAaYallbHBIX YciIoBUil. PeambHO ke
W3BECTHA TPYOKa BO3MOXKHBIX TPaeKTOPHH, MOCIe CONMKEHHUS MPOMCXOAMUT paccesHue 3THUX TPaeKTo-
puii, pacuupenue TpyOKH BO3SMOKHBIX TPACKTOPHIA.

Jiist mo60ro BO3MOXKHOTO COyJapeHHst acTeporia ¢ 3eMIIei, KaK MpaBUiIo, BO3MOXKHBI TaKKe HX
TECHbIE COMIKEHHS, B TOM YHUCIE C MEePEX0J0M Ha pPE30HAHCHBIE OPOUTHI MOJI NEHCTBUEM MPUTSKEHUS
3eMJIH, C OCIEAYIOMUMH COMKEHUAMH (UM PE30HAHCHBIMU BO3BpaTaMu) U coyaapeHusMu. [Ipuunna
B TOM, YTO TpyOKa BO3MOXKHBIX TPACKTOPUI CYIIECTBEHHO IIMpE, Ye€M pa3Mepbl 3emiu (MHade O
coynapeHuu ObUIO OBl JOCTOBEPHO M3BECTHO, IPOU3OMIET JIM OHO). B pe3ynbpraTte MHOXKECTBO HHTEPECY-
IOLIMX HAac BO3MOXKHBIX TPAaeKTOPHUH HENETEPMHHUPOBAHO, OHO MOXET OBITh OmMcaHO rpadoM THUIMA
JIepeBa, a s MHOXXECTBA BO3MOXKHBIX COYIAPEHHH BO3HHMKAET CTPYKTypa (paKTaibHOrO THIIA.
Ilocnexyromyie BO3MOMKHBIE COYJAPEHHS HWMEIOT CYIIECTBEHHO MEHBIIYI0 BEpPOSTHOCTh, YeM
npensiayne. VcuepnpIBaomuii CIUCOK WX HAa HE MajloOM HHTEepBaje BPEMEHHM MOJyYUTh OYEHb
CJIOXHO.

Mosxet OBbITh MOJIe3Ha ANTNPOKCUMAIIHS TPACKTOPHUI CONMKEHHUS METOJIOM TOYEYHBIX IPAaBUTAIIU-
onnbix cdep (TI'C), kak s momydeHus: 0003pUMON KapTUHBI B IIEJIOM, TaK M B KaUuecTBe HaYaJlbHOTO
npubmwkenust. [Ipubmmxenne TI'C cocTouT B TOM, YTO B3aMMOJEHCTBHE acTepouja C IUIAHETOH
CBOJIUTCS K MTHOBEHHOMY IIOBOPOTY BEKTOpa IUIAHETOLEHTPUYECKONH CKOPOCTH «B MOMEHT cOyJape-
HUS» Ha HEKOTOPBIA Yroi, MOAYJb IUIAHETOLICHTPUYECKOH CKOPOCTH coXxpaHsercs. Tem cambIM
CIIOKHAs 3ajjauya TpPeX Tell CBOAMTCS K KOMOWHAIMU TPOCTHIX 3aja4 ABYX Tel, MoApoOHee CM.,
nanpumep, [11%°.

Meton TI'C mo3BosiseT HPOCTO MOMYYUTh MHOMXECTBO PE3OHAHCHBIX BO3BPAaTOB B IIEPBOM
npubmkeHud. s Toro, 4ToObl BRISICHUTH, Ha KaKOE PACCTOSHHE MPOU30WJIET HOBOE CONMKEHHE U
BO3MOYKHO JIH COYyJapeHHe, HYXKHO pellaTh HEYNpPOIIEHHYIO 3a7ady, YWUCIEHHO HWHTETPHpPOBATH
ypaBHEHUs ABWKEHUA. 711 3TOro MBI UCHOJb3YyeM MHTErpaTop OBepxapTra, CTaHIAPTHYI0 MOJENb
nerxerns mianeT DE405 (a Taxke qpyrre aHaIOTHYHbIE MOJEIH [Tl CPABHEHHUS).

[louck Tpaekropuii coyaapeHusi (HakTHUECKH CBOAMTCS K BapbUPOBAaHHMIO HAYAIBbHBIX JaHHBIX B
JoIycTUMOI 06nacTu. BaykHBIM 00CTOATENECTBOM, YIPOILIAIOIIUM ITOHUCK, SBISETCS TO, YTO JOCTATOYHO
BapbUpOBaTh Ha |-MepHOM, a He Ha 6-MEepHOM MHOT000pa3uH (Cpe/Hee NBMKEHUE, OONbIIas MOyoCch U
T.II.), TI0O KpaliHel Mepe ISl pacCMaTpHBAcMBIX HaMH acTepOHIOB. MOXHO paccMaTpuBaTh 3TO
YTBEPXKACHUE KaK Pe3yIbTaT YHCICHHBIX SKCIIEPUMEHTOB.

Hns Toro, 4ToOGBl MPEOJONETh TPYAHOCTH, CBSI3AHHYIO C MOTEpPEH TOYHOCTH, MBI HCIIOIB3YEM
MepeHoc 00J1aCTH HAYabHBIX JaHHBIX BIIEpPEa BAOJH TpackTopuid (3a 2029 rox mst actepounna Amnoduc).
ITonpoOHee MeTonMKa TTOMCKA COyAapeHuii onrcana B [1].

Kaxnoe HaliieHHOE CEMEHCTBO TPAECKTOPHH COYJApeHHUs XapaKTepU3yeTcs CBOMMH pacIojo-
KEHHEM M pa3Mepamu. Pacronoxenne coyaapeHus 3a/1aeTcsl CABUTOM OONBIION MOTyOCH OT 3HAYSHHUS,

% Coxomos JLJI, Bamaxos A.A., [utees H.II. Ocobennocmu Oosuncenus acmepouda 99942 Apophis.
ActpoH. BectH. 2008. T. 42. Ne 1. C. 20-29.
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BEJYIIETO K «OCHOBHOMY» COYAAapEHHUIO, B OKPECTHOCTH KOTOPOTO MPOUCXOIUT PACCETHUE TPACKTOPUIA
(mms Anodrca 5T0, Kak mpaBmIiio, coyaapenue B 2036 roxy). Pazmeps! cemelicTBa (TpyOKH) TpaeKTopuid
MOJKHO 3a/1aTh JWANa30HOM HAaYaIbHBIX (UM MPOMEXYTOUYHBIX) OONBIIMX IMOIyoced B TpyOke, JMOO
JIMania30HOM MUHHMAJIbHBIX PACCTOSHUHN B TPYOKE IPU «OCHOBHOMY cOykeHnn. O0a criocoba 3aaaHus
pasMepoB Jal0T COrJIaCOBAHHBIC PE3YNbTAThI, YTO KOCBEHHO CBHJIIETEIBCTBYET 00 UX MPABHIBHOCTH.

Coynapenus actepouaoB Anoguc, 2007 VK184, 2011 AG5

Armoduc, X0Th U HEe CaMblil OTTACHBIM HAa CETOMHS, HO O4eHb WHTepecHbIl AC3, n3-3a ycTaHOB-
neHHoro commkenus B 2029 r. ¥ mOCIEAYIOMIETO pacCcesHUsI BO3MOXHBIX TPACKTOPHIA CO MHOKECTBOM
OTACHBIX aJIbTEPHATUB.

Actepoun Anoduc 661 oTkpeIT JeToM 2004 roma B obcepBaropuu Kurr IMuk (CHIA). Cpasy
oOpartmna Ha ce0s BHMMaHHE BO3MOXHOCTH coyaaperust ¢ 3emued 13 ampens 2029 roma. Ilo mepe
YTOUHEHHSI OPOUTHI BEPOATHOCTH 3TOTO COyJapeHHs BHaYalle BO3pacTaa, a 3aTeM cTaja pe3Ko yObIBaTh,
KaK 9TO OOBIYHO OBIBaET Y BHOBb OTKPBITHIX 00BEKTOB. MakcHManbHas BEpoSTHOCTH B KoHIe 2004 roxa
COCTaBJIsUIa MIPUMEPHO TPU IPOLIEHTA, YTO SIBISETCA CBOEOOpa3HBIM pekoproM. Ciexyer ydecTb, YTO
TOTJa IUaMETp ero orneHuBalcs yrciaoM okono 400 metpos (ceitac — 270 merpoB). [locie mposeneHus
panapHsix Habmoaenuit B Hadane 2005 roxa ctano scHo, uro 13 ampenst 2029 roga O6yneT ©METh MECTO
HE coyJaapeHue, a cOmmkeHue Ha pacctosHre 36—39 Teicsy kmmomeTpoB. OIHAKO 3TO CONMKEHHE
BBI3BIBACT PACCESIHUE BO3MOXKHBIX TPACKTOPHUH (paclIMpeHue TPYOKH TPACKTOPHH, MOTEPI0 TOYHOCTU
MIPOrHO3HMPOBaHUs). B yacTHOCTH, B pe3yibTaTe «rpaBUTALMOHHOTO MaHeBpa» B 2029 roay Bo3MOXKeH
nepexo] Ha pasziuyHble PEe30HAHCHBIE OpPOUTHI C TOCIEAYIOUIMMH TECHBIMH CONIKCHUSMH WIN
coyaapeHusMH ¢ 3eMIell (pe30HaHCHBIMH Bo3BpaTamu). [1o Mepe yTouHeHus: OpOUTHI NCXOAHAS TPyOKa
TPAaEKTOPHU Cy’KaeTcsi U IOBOJIBHO OBICTPO CaMBIM OTIACHBIM CTaJI0 BO3MOXKHOE coynapeHue Amnoduca c
3emuieii 13 ampens 2036 roga. Eciau B 2036 rogy OyneT MMeTh MECTO HE COYAapeHHe, a CONMKEHHE,
1I0CJIe OJHOTO U3 PE30HAHCHBIX BO3BPATOB BO3MOXHBI JPyrUe COMMKEHHUS WK Aaxe coynapeHus [1].

Heobxonumo mom4yepkHyTh, YTO TPYAHOCTh NPOTHO3MPOBAaHUS ABIKEHHMA Armnoduca cBsizaHa
TaKXe C HEBO3MOXKHOCTBIO HAOIIIOJAaTh €ro C MOBEPXHOCTH 3eMIIM B HACTOAIIEEC BPEMs W YTOUYHSTH
opbuty. OmHaKO OYEeHb CKOPO, BHIUMO, yX€ B 3TOM TOHdy, HaOMIOACHUS MO3BOJIAT MPAKTUYECKU
MOJTHOCTBIO UCKIIIOYUTH BO3MOXKHOCTh MHOKECTBA M3 00CYKAaEMBIX HAMH COYIapEHHH.

B pa6ote [2]*° nmpuBoasTCS XapaKTepHCTHKH TPAeKTOPHil 67 BOIMOXKHBIX COyIApeHHil ¢ 3eMieil
acteponyia AoUC B TEKYIIEM CTOJICTHH, CBA3aHHBIX C «PaBUTAIIMOHHBIM MaHeBpoM» B 2036 ropy:
MHUHHMMAJIBHOE€ T'EOLEHTPHUYECKOE PACCTOSHUE INPH COYIApEeHHH, MHUHUMAaJbHOE TI€OLEHTPUYECKOE
paccrostaue B 2036 romy, MOJOKEHUE IS OTHOCUTENRHO «menn» 2036 roma (CIBUT HaYaIbHOM
MOJIyOCH).

BOnm3u HoMuHanBHOHN TpaekTopun Amnoduca cymecTByeT TecHoe cOmmkenue ¢ 3emield B 2051
roJly BMECTE€ C MHOXKECTBOM PE30HAHCHBIX BO3BPATOB IIOCIE 3TOTO CONMKEHMS, BKIIIOYAsl COyIapeHHs
nocite 2051 roza [4]%. Ham n3BecTHO ceromus 24 TAaKMX COyIAapeHHs B TEKYIIEM CTOJNCTHH BMECTE C X
XapakTepucTHKaMH. Bcero ux, KOHEYHO, ropaszio OoJjbllle, Kak BOJM3M HOMHHAIBHOW OpPOHTHI
(paccesnue BO3MOXHBIX Tpaektopuil B 2051 roay), Tak u nocne paccesHust B 2036 roay. CormnacHo
npeJBapUTEIbHEIM pe3ybTaTaM, IOMYyYeHHBIM B JabopaTopuu HeOECHOM MEXaHWKH W 3Be3IHOU
nuaamuku CII6I'Y, ux 3HAaUUTEIHHO OOJNBIIE COTHH.

B paborax mpencrasureneit HACA [4], [5]% Mpe/ICTaBIeHa HEOOJbIIas YacTh BO3MOMKHBIX
COoyZapeHHi, BKIOYas camble omacHble. Tak, «BOMM3M HOMHHama» mocie cOmmkenus B 2051 romy
ykazaHo 4 coynapenws [4], a mocne commwkennus B 2036 rony — 12 coymapenwmii [S]. MaTEepecHO, 4TO
BeposATHOCTU coynapenus B 2036 roxy u B 2068 romy mocne conmxenust B 2051 rogy ogHOro mopsjaka
10°. B mepBoM cilyuae — IIMPOKAsS «ILE/IbY» BIATH OT HOMHHAILHON OPOMTHI, BO BTOPOM, HA0GOPOT,
y3Kas «IIeNb) BOJTU3W HOMUHAIBHON OpOUTHI.

YKaxkeM ele Ha OTPOMHOE YHCIIO TECHBIX CONIKEHUH, CBSI3aHHBIX C PE30HAHCHBIMU BO3BpaTaMH,
oTMeuyaemoe Kak B pabotax xoiuier 3 HACA, Tak u B [1], [2]. COmmkeHnI B HECKOJIBKO pa3 OobIIle,
YeM COyIapeHUM.

% Cokonos JLJI., bamakoB A.A., bopucosa T.I1., [Terpos H.A., [TuteeB H.II., [latigynun B.IL. Tpaexmo-
puu coyoaperust acmepouda Anoguc ¢ 3emneii ¢ XXI sexe. Actpon. BectH. 2012. T. 46. Ne 4. C. 311-320.

%7 Chesley Steven R. Asteroid Impact Hazard Assessment With Yarkovsky Effect. IAA Planetary Defense
Conference, 9-12 May 2011, Bucharest, Romania.

% Yeomans D.K. et al. Deflecting a Hazardous Near-Earth Object 1 IAA Planetary Defense Conference:
Protecting Earth from Asteroids, 27-30 April 2009, Granada, Spain.
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TpaekTopun co cONMKEHUSIMH OYe€Hb HEYCTOMUUBHI; TaK, U3MEHEHHE MHHUMAJIBHOTO T€OLCHTPH-
yeckoro pacctosHus Anocdwuca B 2029 roxy Ha 1 KM BegeT K U3MEHEHHIO MHHUMAJIBHOTO TE€OICHTPH-
yeckoro pacctosHuss Amoduca B 2036 tomy Ha 30 ThIcAY KM. BoO3HWKaeT mo3TOMy BOMpOC O
Ha/IeKHOCTH XapaKTEePUCTHUK HAWICHHBIX TPACKTOPHUI COyapeHuil.

B 3TOM CcMBIC/IE MCKIIOYHUTENBHO Ba)KHO COBHAJCHHME XapaKTEPUCTHK COYNApEHHUH, HalJAEHHBIX
HAMH W TPUBEICHHBIX B IMTHPOBAaHHBIX Bhime pabortax komner m3 HACA. Coymapenwms m ux
XapaKTepUCTUKN TOJIY4YEeHBl HE3aBUCHMO, C HCIOJb30BAaHMEM pPAa3lWYHbIX MOJeNeil IBHUKEHUS,
MHTETPaTOPOB U MPOTPAMM.

Kpome TOro, OBUIO IIpOBENEHO HCCIENOBAHME 3aBUCHUMOCTH XapaKTEPUCTHK HaWICHHBIX
coylapeHuil (MHHHMaJIbHOE TEOLEHTPUYECKOE PACCTOSHUE NP COYIJApEHHH, OTHOCHTEJIBHOE
MOJIOKEHUE M pa3Mep «IIeJ») OT MCIOoJIb3yeMol Moaenu ABmwxkeHus [2]. Okazanoch, 4YTO yKa3aHHBbIE
XapaKTePUCTUKU COYNAPEHUH MPAKTUYECKH YCTONUUBBI. JTO MO3BOJSIET HAM OTHOCUTHCA C JOBEPHEM K
AHAJIOTUYHBIM pe3yJIbTaTaM, IOIy4aeMbIM Ul APYTHX OIACHBIX aCTEPOUIOB.

Ha cerogns no ¢opmanbHbIM HokaszaTensM (o mkajie [lamepMo) caMbIMU ONACHBIMHU SIBIISTEOTCSI
actepouabl 2007 VK184 u 2011 AGS. Ux pa3mepsl npuMepHO BIBOE MEHbIIE, 4eM Anoduca, 0JHAKO
BEPOSITHOCTh COYIJApeHUs MIPUMEPHO Ha JBA AECATUYHBIX Nopsaka Beiue — B 2048 rogy u B 2040 rony
cootBeTcTBeHHO. Ha caiite HACA yka3aHb! elie 1o Tpu BO3MOKHBIX COYAapeHUs JUIs 3TUX acTepPOUIOB
nociie paccesHust B 2048 u 2040 romax, HamOoyiee BeposTHble. Ha camoMm jerne, kKak M B CiIydae
Armnoduca, BO3MOXKHBIX cOyJIapeHuit ropa3ao Oomipire. Mbl oka uccienoBanu 9 coynmapennit s 2007
VK184 u 11 coynapenwuii s 2011 AGS.

3akiIo4yeHne

Kaxxnoe TecHoe cOnmKkeHHe acTepouaa ¢ IUIAHETOW MOPOXKIAeT BTOPUYHBIE CONMKEHUS
(pe3oHaHCHBIE BO3BpaThl), BKIOYas coyaapeHus. llomydaeTcs MHOXECTBO C OYEHb CIIOXKHOM
CTPYKTYpOii (hpaKTalbHOTO THTIA, OHO 3aCTyXKHBAaeT 0ojee MOAPOOHOTO UCCIIEAOBaHUSI.

Bo3MmoHBIE COynapeHHs COXPAHSIOTCA NP «MalbIX MIEBEICHUSIX» TUHAMHUYECKOM CHUCTEMBI
(MaJIbIX U3MEHEHHMSIX JICHCTBYIOIIUX CHJI, UCIIOJIb30BAaHUU APYTUX UHTETPATOPOB U T.I1.).

AKTyasnpHa 3a/1a4a UCCIICOBaHUs PE30HAHCHBIX BO3BPATOB I ApYyrux onacHeix AC3.

IIpu pa3zpaboTke METONOB TPEAOTBPALICHHS COYIAPEHUH acTepouIoB C 3emiieil ciemyer
YUMTBIBATh CJIOKHYIO CTPYKTYPY MHOXKECTBA BO3MOXKHBIX COYJAPEHUM, CBA3aHHYIO C PE30HAHCHBIMHU
BO3BpaTaMmu. MHave, M3MEHsSSI TPAGKTOPHUIO acTepouia W H30eras OJHOTO COYIapeHUsi, Mbl MOXKEM
MIOIIACTh Ha APYroe CoyaapeHue, O4eHb OIM3KO0 PACIIONI0KEHHOE.

OueHb CKOPO HAYHYTCSI ACTPOHOMUYECKHE HAOII0eHUs acTepora Anoduc, KOTOpbIe MO3BOJIAT
YTOYHHUTh €r0 OpOWTY M, CKOpEe BCETO, 3aKPBHITh BOIPOC O PEAIbHOM BO3MOYKHOCTH COYNApEHHS C
3emielr B 0003pumoii nepcrnekruBe. OqHAKO Te, KTO peryysipHo 3axonuT Ha caiit HACA, Bugsar, yro
PEryJsIpHO MPOMCXOOUT OTKPBITHE HOBBIX IMOTEHIMANBHO OMACHBIX AacTEepOHIOB pa3MepoM Ooiee
HOJIYKUIOMETPa, U1 KOTOPhIX BO3MOXKHO CTOJIKHOBEHUE C 3eMilell, MOCIEICTBHUsSI KOTOPOro TPYyIHO
cebe mpexacraButh. OIHAKO JOBOJIBHO OBICTPO YTOYHEHHE OPOMUTHI MO HAOIIOACHUSM TO3BOJISET
NPAaKTUYECKU HCKIIIOUYNTH BO3MOKHOCTb CTOJIKHOBEHHS, — B OUEPEIHON pa3 acTepPOUI IPOJIETUT MUMO, K
CYaCTbIO JUIsl Hac.
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/Kykoe b.b. Anomasnbhbie siBiieHuss B HUU nopmasnbHoit
¢pusunosoruu PAMH

Bo BpemeHna Moeii cTyieHUYECKOW MOJOAOCTH y Hac Ha (aKyIbTeTe XOoAmia Oaifka mpo OJXHOTO
OUYCHb 3aCIYKCHHOI'O TI'€HETHKa. byaTro Obl €My IOJOXWIM, YTO B TEIUIMIAX BO3[VIABISIEMOTO WM
MHCTUTYTa BBIPOC COJIEHBIH orypel. M oH, He TJSHYB Ha YHUKAJIBHOE pAacTeHHE, TYT K& Habpocai
TE3UCHl CTaTb 00 OTKPBITUM TI'eHa cojJeHOocTH. Ho, Jeckarh, WiIeHBl PEOKOJUIETMH JKypHala, KyZa
JOBEPUUBBIA KOpU(EH Mocian 3Ty CTaTbo, HOMIAJWIN €0 CEAHWHBI: CTAThI0 THXO BEPHYJIH aBTOPY,
HAIIOMHMB €MY 320JHO O CYILIECTBOBAaHHU TaKOTO (peHOMEeHa, Kak epBOAPEIbCKUE PO3BITPHILIH.

MBI HCKpEHHE CMESUIMCh HAX 3TOM UCTOPHUEH: MOJ, KOHEYHO, BBIAYMKA, HO 37as U METKas —
MTOYTEHHBIN aKaJeMUK C TOJAaMHU U MpaBAa CTaJ CKIOHEH K IMOCHEMIHOMY M JOBOJIBHO COMHHUTEIBHOMY
TEOpEeTU3NpoBaHuio. I HUKOMy W3 Hac B TOJIOBY HE IPHUXOIMWIO, YTO HE 3a TOpaMH BpeMs, KOraa
OTEYECTBCHHbIC HAYYHBIC )KYpHAJIBI OYAyT Ie4aTaTh Pe3ysbTaThl, 0 CPAaBHEHHIO C KOTOPBIMHU OTYypell,
COJICHBIN OT POKACHUS, — IPOCTO MPUMEP OECKPBLIOTO SMIIMPHU3MA BKYIIE€ C MEIKOTEMbEM.

CerozHs Mbl yXe MOBHIAIN BCSKOE. M TOP)KECTBEHHYIO YCTaHOBKY Ha OOpPTy POCCHHCKOTO
CIIyTHMKA YCTPOMCTBA, NPUHLMUI JCHCTBUS KOTOPOrO MPSMO INPOTHBOPEYUT OJHOMY M3 OCHOBHBIX
3aKOHOB MEXaHUKHU. M NpUHYyIUTENbHbIE IPOBEPKU CTYACHTOB BEAYILIErO0 TEXHHUUYECKOIO By3a CTPaHBI
npubOpoM, YIaBIMBAIOIIUM «3HEPronH(GOPMALMOHHBIE CIIEIbl» BO3ACHCTBHS HApPKOTHKOB B KOHLCH-
Tpaluuu 10%° " YWICH-KOPPECIOHAEHTa POCCUIICKON aKkaJeMUu HayK, Ha IOJHOM CEPbE3€ BBIYMCIISIO-
1ero, B KaKOoi Mepe TOT WM MHOM BUJ pacTeHHH y4yacTBOBAJ B IpexomnajeHnd Ajama u EBbI u motomy
MOJUISKUT JIM OH oxpane. Kazanoce Obl, yxe Bce 3amachl yauBiIeHHA (Kak M CTbIA 332 OTEUYECTBEHHYIO
HAyKy) HCUEPITaHBbI.

Ho He ckyneeT TananTaMu poaHas 3eMIIsl.

«Kppic-camiioB Buctap o0yuanu HaXOIUTh CKPBITYIO MMOJ BO/IOH MIathopMy B BOJHOM JIAOUPUHTE
Moppwca, Ioclie Yero X YMEPIIBISIM, B TO BPeMsl KaK B TOM K€ MOMEIICHUH MPOUCXO/IIIIO ClIApUBAHUE
MHTaKTHBIX JXMBOTHBIX. [IOTOMCTBO JKMBOTHBIX, CHAPUBABIINXCS BO BPEMs YMEPIIBICHHS OOYYEHHBIX U
HEOOYUYCHHBIX CaMIIOB, OLCHUBAIM 10 CIIOCOOHOCTH K OOydeHHI0 B sabupuHtre Moppuca. Pesynbrars
CBHJICTEILCTBYIOT O TOM, YTO CAMKHU KPBIC, 3a4aThle B MOMEHT CMEPTH OOYYEHHBIX CaMIIOB, JIOCTOBEPHO
OBICTpee ITOCTUTa M MOABOAHON maardopmel. IIpudeM yckopeHue B 00ydeHHH HAOJIIOAAIOCH HE cpasy, a
MocJie ONpeNeNIeHHOT0 HAalOMUHAHUA — Ha 3-¢ U 4-¢ cyTKu oOyueHus. Y caMIlOB KapThHa Oblna Oolee
CcMasaHa 1 JIUIIb Yy B3POCJIBIX )KUBOTHBIX, 3a4aTblIX B MOMCHT CMEPTHU O6y‘leHHI)IX KpPbIC, K KOHITY O6y‘IeHI/I${
Ha0JII0aI0Cch ero yckopeHue. B ocTajpHOe BpeMs HaOJroJallach CTOWKAsi TEHIACHUMS K YXY/IIIEHUIO WX
CIOCOOHOCTH K 00y4YeHHI0. Pe3ynbTaThl MCCIIEA0BaHUS CBUIETENBCTBYIOT O BO3MOXKHOCTH OECKOHTAKTHOM
nepenayd UHGOPMALIUK O MPEALIECTBYIOIIEM O0Y4YE€HHN OT YMHPAIOLIEro OpraHu3Ma K 3apOoiKIaroleMycs,
HE UMEIOIIEMY B 3TO BpeMsI HUKAKUX OPTaHOB BOCIIPHUSATHS U3BECTHBIX TUIIOB HH(MOPMAIHI.

D10 — abcTpakT (WM, IMO-CTapOMy TOBOpS, PE3IOME) CTaTh C HMHTPHUTYIOIIUM Ha3BaHUEM
«beckonTakTHas mepenada NMpHOOpeTeHHON HHGOPMALMM OT YMHPAIOWIEro CyObeKTa K 3apoia-
foleMycs. OKCIepUMEHTAIbHOE HccleoBaHMe Ha Kpbicax». CTaTbd HameyaTaHa B JKypHaie
«bromrereHp FKCriepuMeHTaANBHON Ononoruu u MeauuHbeD (2012, T.153, Ne 6, ¢.788—790), nznaBaemom
Poccuiickoii akageMueld MeIMIMHCKUX HayK U BxojsmeMm B cnucok BAK. Asropel — C.K. Cynakos,
I'.A. Hazapoga, E.B. AnekceeBa. Pabdora Beimonnena 8 HUW nopmanbhoit dusnonornn PAMH nmenn
ILLK. AnoxuHa. J[MpEeKTOPOM KOTOPOTrO SIBISIETCSI MEPBBIM U3 aBTOPOB CTaThbU — UJICH-KOPPECHOHIECHT
PAMH, noktop MeauumHckux Hayk, npodeccop Cepreit Koncrantunosuy Cyaakos.

[lepBoit MBICBIO OBLIO, YTO YBa)XKaeMOI'O JUPEKTOpa MPOCTO PA3bITPalik, KaKUM-TO 00pa3oMm
c00JIa3HUB €ro IMOANKCATh 3aBEJIOMYI0 aXMHEI — HY KaK B TOW HUCTOPHHM C MAaCTUTBIM I'€HETHKOM MU
coneHbiM oryprioM. Ho Her: e-meitn npodeccopa CynakoBa yka3aH B CTaThe B KayecTBE ajpeca s
KOPPECHOHICHIIMY — TO €CTh KMEHHO OH OepeT Ha ce0s1 OTBETCTBEHHOCTh 3a JIaHHYI0 paboTy. A Cys 1o
CCBhIJIKAM B CaMOW CTaThe, TeMa Iepeaadyd MH(MOPMAIMU MEXIy JKUBBIMH OpraHu3MaMu 0e3 MOMOIIU
MaTepUaTbHBIX HOCUTEIEH YCIIENIHO pa3padaThIBaeTCsl B HHCTUTYTE yKe Ooliee yeTBepTH Beka. [Ipocto
JI0 CHX TOp HUKTO KaK-TO He o0paiall BHUMaHUs Ha CEHCAI[MOHHBIE OTKPBITHS POCCHHCKHX YYEHBIX.
PaBHO KaK M HE BIyMBIBAJICS B UCTUHHBINA CMBICI U3BECTHOI JIATHHCKO#H Makcumbl Memento mori! mim
pycckoro ¢ppazeosioru3mMa «yCBOUTh HAMEPTBOY.
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Mexay Tem oOHapyKeHHBIH 3QQeKT TpeOyeT AalbHEHIIMX HccueAoBaHWW. Tak, Hampumep,
COTJIACHO TEKCTY CTaThH, CHHXPOHH3AIIMS MOMEHTA 3a4aThs MOIydaTeNs epeaaBaeMoil MHPopMaIlmu ¢
MOMEHTOM TIPEKPAIeHHS KUIHEACATETPHOCTH €€ OTHPaBUTENS OblIa BeChMa MPUOIU3UTENBHOM: 3a 15
MUHYT JI0 JeKalluTalud 00y4eHHON KPBICHI B KJIETKY HaJ HEll moMenIaid caMKy B COCTOSIHUH 3CTpyca U
camIia, TOTOBOTO VAOBJIETBOPHUTH €€ jkemaHus. OmHAKO Jake MPU STOM TPYIHO TOYHO YCTAaHOBHTH
MOMEHT, KOTJIa MMEHHO CIIEPMATO30HI NPOHHWKAET B SHIEKIeTKy. Komb ckopo a¢deKkT Bce-Taku
HaOroancs — He cieqyeT JI U3 9TOro, YTO AyIIa... TO €CTh, BAHOBAT, MHPOPMAIHI B TEUCHUE KAaKOTO-
TO BpPEMEHHM BUTAaeT HajJ OOE3IVIABICHHBIM KPBICMHBIM TENbLEM U MOXKET OBITh YIIOBIEHA OIJIOAO-
TBOpPEHHOM siTekeTkoN? KakoBo HampaBiieHHE ee TojieTa — 00sM3aTeIbHO JIM OHA PACIPOCTPaHSIETCS
WMEHHO BBEpX M HYXIAETCS JH B OTBEPCTHSIX MEXKIY KJIETKaMH, O KOTOPBIX HE 3a0BLIH YIOMSHYTH
skcnepuMmenTatopsl? Kakos panuyc neiictBus a¢pdekra? Ilepecensercst 11 BEICBOOOIUBILANCS Ty... TO
ecTh mHpOpMaNKs CTPOTO B OJHO HOBOE TEJO WIIM K€ OHAa MOXET OBITh THpaxkupoBaHa? W ecim
MoCIieIHee TPEATOI0KEeHHEe BEPHO, TO HEJB3S JIM — IyCThb HE celdyac, HO XOTsA OBl B 0003pUMOM
OyaymeM — MPUMEHUTHb OTKPHITHIA 3QdekT Ha mpakTuke? Ckaxem, BMECTO AONroro u mamnodddek-
TUBHOTO OOYYEHHUsS JeTeil B MIKOJaxX MPOCTO yCTpauBaThb MAacCOBBIC... TM, Kak OBl 3TO Ha3BaTbh?...
TIOTIBITKH OTUIOJIOTBOPEHUS HAJ ITOMEIIEHUEM, TIe B 3TO BpeMs OyAyT 00e3riaBiInBaTh KaKoro-HHUOyIb
BbIJatoIerocst yuenoro? Hy, Hanpumep... BpoueM, He OyZeM NepexoIuTh Ha THYHOCTH.

Ho s yxe cibliy BO3MYIIIEHHBIE TOJIOCA: KAKOE MPaBO BbI MIMEETE U3/IeBaThCS HaJl YBa)KaeMBIMH
WCCIIEIOBATEISIME, Y€ MPO(EeCCHOHANM3M TOATBEPKICH W YYCHBIMH CTCTIEHSAMH W 3BaHUSIMH, U
3aHMMAaeMbIMH JIOJDKHOCTSIMH, W, HaKOHeIl, TeM, YTO WX pabdoTa HareYaTaHa B COJUIHOM HaydYHOM
xypaaie?! Bel uTo — moiiManu ux 3a pyKy Ha Qanbcupukanusix? Nim moBTOPUIIN UX SKCIIEPUMEHTHI U
MONYYWIIA PAIUKAIBHO IpyTHe pe3ynbTaThl? MM mpocTo OTKpHITEIE UMH HOBBIE (DAKTHl HE COOTBET-
CTBYIOT BalllIM 3aMIIIEIBIM TEOPHsIM?

[MpusHatoch 4YecTHO: He OyAydd KpBICOH, 3a4aTOd B MOMEHT IPOBEACHUS JKCIICPUMEHTOB
npogeccopa Cynakosa, s He 3HaI0, KaKue UMEHHO (DaKTOpPbl 00SCIICUMIIM UX CCHCAIIMOHHBIN Pe3ysIbTar.
W, oTKpoBEHHO TOBOpPS, CHIIBHO COMHEBAIOCh, YTO KTO-TO (KpoMme, KoHeuHo, camoro CynakoBa W €ro
COTPYAHUKOB) OYyZeT MOBTOPSTH 3TH dKCIEpUMEHTh. OIHAKO JJaKe MPOCTO YTEHUE CTAThH JaeT HeMajlo
ocHOBaHWH 17151 comHeHuil. Kak cnemyer u3 ee Tekcra, Bcs SKCIIEpUMEHTaNIbHASI TPYIIIa KpbIC (T.€. Ta, y
KOTOPO MOT MPOSBUTHCS UCKOMBIN 3(h(hekT) cocTosna Beero u3 18 ocobeit — 9 camrioB u 9 camok. [lpu
5ToM d3(QQeKT I KUBOTHBIX PA3HOTO II0JIa TOJMYYHJICS Pa3HOHAMPABICHHBIH: <«IOCTOBEPHOE)
yCKOpeHHue 00y4YeHHs 3a(pUKCUPOBAHO TOJBKO JUIS caMOK. M He B 1eJIoM 3a BeCh Iepuoj 00ydeHHs, a
TOJIbKO Ha 3-U U 4-i1 qau. [Ipryuem aBTOpHI TaXke HE MBITAIOTCS 00CYXKIaTh, MOYEMy HEKpOTeernaTemMa
OT OOYYEeHHBIX KpbIC HauyMHAalla JEWCTBOBATh C TAKUM 3ala3/IblIBAHUEM M I0YEeMy Ha CaMIIOB OHA
OKa3bIBaia 00paTHOE JICHCTBHE, YXYALIas WX OKa3aTelu.

Bc€ »TO ynOpHO HABOJAUT Ha MBICIb, YTO IOJYYEHHBIE NEPBUYHBIE PE3YJIbTAThl KPYTHUIM TaK U
3TaK, TPYNIHPOBAIM TO OJHWUM, TO IPYTMM O0pa3oM — IOKa B KAaKOM-TO pacKlIaie y uacmu
SKCIIEPUMEHTAIILHOU TPYIIIEI B Yacmiu TECTOB HE BbUIE3JIA 3aBETHAS «CTATUCTHUYECKAsI JIOCTOBEPHOCTHY
(Tmopor KOTOpOH, KCTaTH, HE YKa3aH, TaK YTO PE30HHO MPEANoJararh, 4T0 pedb UAET 0 MUHUMAIHLHOM
nopore — p < 0,05). Ilocie yero, He MPOBOMAS HOBBIX CEpUi IKCHEPUMEHTOB (WM UX MPOBEIH, HO MX
pe3ynbTaThl HU MPH KaKoW «00paboTKe» He JKeJalld MOATBePkKAaTh HYKHYIO THIIOTe3y?), HEMEIJIEHHO
KHMHYJIMCh IMUCATb CTAaTbIO. Ouennr xo4eTcs BEPUTH, YTO XOTHA Obl 3HAYEHUS KpUTEpHUA CTLIO)Z[eHTa
IMOCYHUTAJIN MTPABUJIIBHO.

B oOmem, kakme y»X TaM «4pe3BBIYaliHBIE JOKa3aTeIbCTBa» (KOTOPBIX, IO CIIPABEIINBOMY
3amevanuto Kapma Carana, TpeOyrOT upe3Bbluaiinble yrBepkacHus)! TyT He maxHeT Jake OOBIYHOM
JIOOPOCOBECTHOCTBIO JKCIIEpUMEHTaTOpa. B xoporieM By3e KypcoBasi ¢ TakoW 3KCIIEPHMEHTAIBHOM
YacThIO BBIIIE TPOWKM HE MOJYYUT, & €€ aBTOp Ha 3ammre OyJeT CMYIIEHHO JIeleTaTbh, YTO K TOMY
MOMEHTY, KaK OH OCBOMJI METOJMKY, Y HETO YK€ OCTaBaJIOCh BPEeMS JIUILb Ha OJJHY CEPHIO OIIBITOB...

U mnocnemHee — a Kyjga ke CMOTpeNa pelakius XypHana, TJie ObUTH perieH3eHTh? Brpouewm,
JKellaHWe 3aJaBaTh TaKUe BOIIPOCHI Cpa3y K€ MPOMaaaeT, €CIM BCIIOMHUTD, YTO COBCEM HEJABHO TOT K€
«bromnerens sKcrepUMEHTANBHOW OWMOJIOTMM W MEIWIHHBY onyOnukoBan odepenHoir Tpyn ILIL
T"apsieBa ¢ coaBTOpaMu IO «BOJTHOBOMY reHOMY». [lociie 3Toro, KOHEUYHO, 0TKa3 JKypHAJla IyOJIMKOBATh
Mo00# JIpyroil TEKCT — OyAb ATO XOTh HAANMKUCh Ha 3abope — Oy[eT BOMHUIONIMM IPOHM3BOJIOM H
JUCKpPUMHHALMEH.

XKyxor Bopuc Boprucosnu, HayuHblii )xypHamucT, ZhukovBB02@yandex.ru

© 2012 b.b. XKykoB (TekcT)

CBou 3aMedaHns 1 KOMMEHTapHH K 3ToMy TekcTy Bel moxkere Boicka3aTh 3/JECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/biologija/2-1-0-26
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Kumaee H.H., Kumaesa B.H. Cyne0Has1 3kcniepTu3a npmu
U300 1MYeHUH MOIIIEHHUKOB — «3KCTpaceHCOB»39

N3BecTHO, YTO TAra K MHUCTHKE, CKIOHHOCTb K INPEAPACCYAKAM CBOWCTBEHHBI YEJIOBEUECKOMU
ncuxuke.”’ D10 ocobenHo mpossunock B Poccun nocne pacrmaga CCCP, korma s MHOTHX IpakiaH
HACTYNWJIO CYypOBOE BpeMsl HEYBEpPEHHOCTH B 3aBTpamHeM aHe. Axanemuk O.I1. Kpyrisikos, Bo3rias-
nsrommii B PAH Komuccuio mo 6ope0e ¢ mxenaykoil u (anbcudpukanyeil Hay4HbIX HCCIICIOBaHUM,
OTMEYacT:

«C mepBbIX IHEHN cymiecTBOoBaHUs HOBOro Poccuiickoro rocynapcrsa B CMU Bo BceBO3pacTaromux
MacmTabaXx MpPOIBETACT AHTHHAYYHAs MpPOTAraHga BCSYECKOTO MIAPJIATAHCTBA: aCTPOJIOTHH, Oelod u
YEpPHOM Maruu, OKKYJbTHU3Ma, Hpodyed MuUCTUKU. ['onoca ydyeHbix B CMI HEM3MEHHO OKa3bIBarOTCS

4
cinabee» .

Ansokat A. KynpusHOB YTBEpXIaeT, 4TO MPaBOOXPAaHUTEIbHBIC OpraHbl (PaKTHYECKH JaBHO
MIPU3HAIOT CYLIECTBOBAHUE CBEPXBECTECTBEHHBIX CHUIL:

«[IpakTHueckd BCe PEKJIAMHBIC M3IaHHs MEYaTalOT OOBSABICHHS MAaroB, KOJJAYHOB... Bce ycmyru
wiaTHele. Ecny 3TO Cruioms OOMaHIIMKY, TO MIJIMIHS JOJDKHA €KEIHEBHO BO30YKAATh ACCATKH JET O
MOIlIEHHHUYeCcTBe. B MMPOTUBHOM CJIy4da€ MPU3HACTCA, YTO JaHHASA KaTCropus ((HpeﬂHpHHHMaTeHeﬁ)) JCHbI'
nonyyaer He 3psa. [lomyuaer 3a «paGoTy».. Muwimuus M IPOKypaTypa OKa3alhCh OECCHIIbHBI IEpen
pasrysom OecoBuiuHbl B Poccui...»

Ha camom nene takoe Geccuime 00yCIIOBICHO OpJMHAPHBIM HEYMEHHUEM U HEXKETaHUEeM pacclie-
JIOBaTh YroOJIOBHBIE Je€jia IO JaHHOMY BHIYy MOIICHHHYECTBa. B ciydae, korga AEHCTBHUS «KOJIyHa»
npruoOPETAIOT LIMPOKUK OOILECTBEHHBIH PE30HAHC HETaTUBHOIO XapaKTepa, CIIEJACTBEHHbBIC OpPIraHbI
CIIOCOOHBI BIIOJIHE YCIIEUTHO JI0Ka3aTh BUHY MOIICHHHKA, MMEHYIOIIIETO ce0sl «Marom», a CyJl — BEIHECTH
000CHOBaHHBIN OOBUHUTEIBHBIN IPUTOBOP.

B kauectBe mpuMepa MOXHO IPUBECTH YIOJIOBHOE AEJT0 «KOJIYHbH BalleHTHHBI», SBISBILEHCS
Bragenunein OO0 «Mapuwn» u «Anuctep CaHTepacy, B KOTOPBIX (YHKIIMOHUPOBAIM «CAJIOHBI Maruuy.
Banenrtuna JlykbsiHOBa, mo3iHee cMeHUBINAs (amiiio Ha KamaiabInHOBY (101l KOTOPO ee OCyIuin),
C TOMOIIBIO CPEACTB MAacCOBOM MH(OPMALIMK CO3JaJIa U PACIIPOCTPAHMIIA 3aBEIOMO JIOKHYIO PEKIaMy
Ha CBOM «YCIYT'H» OKKYJIBTHOTO xapakTepa. OHa o0bsBUIa ceOsi «SICHOBUIAIICH» U Opanach YCHEUTHO
pa3bICKUBATh HMCYC3HYBIIUX JIIOJEH, YKpaJeHHbIE aBTOMOOWIIM, COJCHCTBOBAaTH BO3BpATy JOJTOB,
«CHUMATh NOPYY», AMarHOCTUPOBATh U JICUUTH paszHble Oosie3Hu. [locne Bo30yKeHNs YTOIOBHOTO /iea
no cr. 159 YK P®, o6Bunsemyto JlykbsHoBy-KamanbauHoBy oOcienoBana KOMHCCHSI SKCIIEPTOB-
MICUXUATPOB, IPH3HAB €€ BMEHIEMOM.

Ilpn sTOM mOAdKCIEpTHAas LUHWYHO IIPU3HABANACh IICUXHATpaM B OOMaHE <«IOXOB», T.C.
JnoBepuuBbIX Joged. [logoOHbIe mcuxuaTpuuecKue SKCIEpTU3bl HA3HAYAINCH JIMLAM, OOBSBISABIINM
celst «rpopokamiy, eme B XIX B.* Oxnaxo mo gemy Gblna Ha3HAYCHA eIe KOMILICKCHAs SKCIIEPTH3a,
MOpYYeHHasi KOMHCCUHM Hay4HO-TIpakTuieckoro LleHTpa TpajWiMOHHONH MEIWUIMHBI W TOMEOIATHH

» Marepuansl MexayHapoaHoi HaydHo-npakTHieckoi koH(pepenuun «CYIAEBHAS DKCIIEPTU3A:
POCCHUMCKUI Y MEXIYHAPO/IHbIN OIIbITy», Bonrorpas, Bosrorpajackas Axkagemust MBJI Poccuu, 2012,
— 516 c. ISBN 978-5-7899-0799-3.

0 YOmun B.B. Bepa 6 kondoscmeo — npossienue 06b10eniozo coznanus monodedxcu // COmonornaeckue
uccaenaoanus. 2007. Ne 10. C. 121-126, c. 121.

* Kpyrmsixos D.I1. Cospemennasn nocenayka — noposcoenue negesxcecmaa u koppynyuu // B 3aimury Hayku.
M., 2009. Bsm. 5. C. 37-45, c. 38,39.

*2 KynpusiroB A. «Temuvle cunsiy kak cybvekm npecmynnenus // Poc. roctumms. 2001. Ne 8. C. 74-76, c.
74.

3 ApXMB TICHUXWATpHH, HeWpoloruu u cyaeOHoi mncuxomatonoruu / mox pen. I1.U. Kosanesckoro.
XapbkoB, 1888. T. XI. Ne 3, ¢.76-77.
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MunucrepcTBa 3apaBooxpaneHust PO. DkcnepTsl JOMKHBI OB MO 33JaHUI0 CIEI0BATENS ONIPEACITUTD:
umeetcst a1 y JlykesHoBo#-KamansamHoBO#M «nap scHoBuaeHus»? TakoBoro He OOHApPYKWIOCH, U 9
utons 2001 1. 3emeHorpaackuii OKpY>KHOM cyl MOCKOBCKOM 00JIaCTH NMPU3HAN «KOJIAYHBI0 BaneHTrHy»
BUHOBHOW B MOILIEHHHYECTBE U 3aBEJOMO JIOKHOH peKiIaMe, OCYIUB €€ K 6 To1aM JIUILIECHUS CBOOOIBI.

B manHOM cmydae, Ha Halll B3TUISA, TOJOOHOW SKCIIEPTU3EI HE TPEeOOBAIOCH. JKCTPACEHCOPHBIM
(cBepX4yBCTBEHHBIM) BOCIIPUATHEM CTOPOHHHUKHM MAapalCUXOJIOIMU HAa3bIBAIOT SIBJICHUS TENENaTHH U
scHoBueHus. CrienuaniucT MEpoBOro kiacca npod. Y. XaH3en MpuBOANT TaKue ONpeaeIeHus:

1. TenemaTust — BOCHPHATHE OJHWUM JIMIIOM MBICIEH JApyroro juna 0Oe3 Kakou-I1nbo
nepeaayy ux Mo CEHCOPHBIM KaHasaM.

2. SlcHOBHAEHHWE — CBeNEHUS O KAKOM-THOO OOBeKTe WM COOBITHH, TOJdydaemble Oe3
y4aCTHs OPraHoB uyBCcTB. "

OH CKeNTHYECKH 0TMeYa:

«XoTs 3aTpavy€HO MHOTO BPEMEHU, CHUJI U AE€HET, 10 CUX IIOPp HE MOJYYEHO HU OJHOTO IPUEMIIEMOTO
J0Ka3aTeJIbCTBA PCAJIbHOI'O CyIICCTBOBAHUA DKCTPACCHCOPHOT'O BOCHpI/IHTI/Iﬂ»AS.

AHanornuHbIi BbIBOA CJICAYCT M3 aHajlM3a TPYAOB HBIHCIIHUX IIAPAINICHXOJIOIOB pPa3IMYHBIX
CTpaH.46 B CIHA cymectByer «Ob0pa3oBarensubiii @onunm [Ixetimca PaHmm», KOTOphIA OOBIBHI O
BBHIIJIATE IPHU3a B OJMH MIJUIMOH JOJJIApOB «IIOOOMY YENOBEKY WJIM TpYyHIE JIIoAeH, KTo Oyner B
COCTOSIHUM TIPOJIEMOHCTPHPOBAThH 000 YMEHHE KCTPACEHCOPHOIO, MapaHOPMAaJIbHOTO WM CBEPXb-
€CTECTBEHHOTO KayecTBa B YCJIOBHSIX JIAOOPaTOPHOTO KOHTPOIS» . 3a MHOTO JIeT CYIIECTBOBaHHS
(oHIIa HA OJTHOTO «IKCTpaceHca» 0OHAPYKEHO He OBLIO — yCIOBHE JTA00PATOPHOTO KOHTPOIIS OTITYTH-
BajJ0 MOIIICHHUKOB, MPUBBIKIIAX TI0J BHJIOM «SICHOBHJLIEB» OOMPAaTh JIOBEPUMBBIX Jrozeh. [Toaromy
COBCPHICHHO HCHAYYHBIM, 663FpaMOTHLIM ObUIO ITOCTAHOBJIEHHUE CJICAOBATC/IIsI O BBIABICHUU
AKCIIEPTHBIM IyTEM «Japa sSiCHOBHAECHUD Y JIykbsiHOBO-KamMaibAMHOBOM.

ITo yromosuomy nmemy I'.Il. I'paGoBoro, ooBunHsIemMoro no 4. 4 cr. 159 YK PO, 6va npoBeneHa
KOMIUICKCHAsI COIMAJIbHO-TICUXO0JIOTHYECKast SKcrepTr3a. JJaHHbI 00BUHSAEMBIH, OOBIBUB CE0S «SICHO-
BUJISAILINMY, «IIPOPOKOM», «HCHEIUTeIeM», OOelal 3a JIeHbId BOCKPECHTHh yMmepmux. Ero momieH-
HUYECKHE JEeUCTBUS ObLTH MyONMYHO pa3BeHYaHBl akagemMukoM O.IL. prFHHKOBBIM,48 HO ToTpebo-
BAJINCH TOABI, 4TOObI ['pabOBOTO TPUBIEKIN K YrOJOBHOW OTBETCTBEHHOCTH: MOIIEHHHK TOOOEIIal
BOCKpECHTH JeTel, yOuThX Teppopuctamu B becnane, moTpeboBaB 3a KaKIOTO «BOCKPEIICHHOTO» TI0
39 100 py6. Taranckuii paiionssrii cyn Mockeel 7 utons 2008 r. mpurosopun I'. I'paboBoro 3a
MOIIIEHHUYECKue NecTBus K 11 ronam numeHus cBOOOAbI.

[Ipu obocHOBaHMM BUHBI [pabGoBOro CyA MIMPOKO LUTHPOBaJl B MPUTOBOPE 3aKIIOYECHUE
KOMITJIEKCHOH COLMaJIbHO-TICHXOJIOTHYECKOH CyZeOHON SKCIIEPTU3BL:

«Yuenne ['puropus ['pabGoBoro mpencrtaBisieT co0OW KOMIUIEKC CIICIIHANBHBIX METOAHWK BO3ICH-
CTBUSI Ha NICUXUKY U TOBEJECHUE YEJOBEKA W OPUEHTHUPOBAHO HA TPYMIY HACEIEHUS, HCHBITHIBAIOILYIO
OCTpoe TMCHXHYECKOe HeOJIaromoiaydne B CBSI3M CO CMEPThIO ONM3KUX JFOAEH OOJBHBIX TKEIBIMU
3a00JIeBaHUSAMH, U JIWII, HAXOJSIINXCS B COCTOSIHUU CTPECCa WM MOBBIIIEHHON MCUXOJIOTHUECKON YySI3BU-
MOCTH B CBSI3M C TSKEJIOW KM3HEHHOM cuTyauuei... B uncio MeTonoB, COCTaBISAOMIMNX JaHHYIO CUCTEMY
BO3JICHCTBUS, BXOJAT: MPSAMOE M KOCBEHHOE BHYIIEHHE; KOHBEpPCUs (METOJAMYHOE IEICHAIIPABICHHOE
WCKa)KEHNE) HOPMATUBHBIX S3BIKOBBIX MOHATUN; METOIbI, HCIIOJIB3YIONINE U TIOJACPKUBAIOIINE COCTOSTHUE
MICUXUYECKON TpaBMbl, BBI3BIBAIOLINE HCKAXEHHE B IMPOLIECCaX MBILUICHHS, BOCIPUSATUS U HOHUMAHUS;
METOABl HECAHKIMOHHPOBAHHOTO KOHTPOJS CO3HAHUS — BO3ACUCTBUA Ha BONEBYIO cdepy, coepy
LeJIeTIOIAraHus i MOTHBALIMHA JHIHOCTH. .. » .

WHpIMu crioBaMu, BIUSTHHE «9KCTpaceHcay ['paboBoro Ha moTeprneBLINX, MIATUBIIAX MY, HMEIO
BIIOJIHE MATCPUAIBHBIC TICUXOJOTHUYCCKHUE O6’b$[CHeHI/ISI, 663 BCJAKHX 3araJO4HbIX, HEOOBICHUMBIX
(baxTopoB.

4 Xomzen U. Ilapancuxonoeusn. M., 1970, c. 6.

* Tam xKe, ¢. 295.

*® JleontseB J.A. Camasn obviknosennas napancuxonoeusn // Tlcuxomorndeckuii xypHan. 1995. Ne 1. C.
170-172.

*" B sammry Haykn. M., 2009. Bei. 5, c. 18.

*® Kpyrmsxos D.11. ITouemy onacua axcenayka // Hayka u xnsub. 2002. Ne 3. C. 3-8, c.4.

49 DKcHepTHOE 3aKIIOYEHUE CONEPKUTCS B ToMe Ne 3 HAcTOSIIIEro YroJIOBHOTO Jena Ha jucrax 210-275.
(Ilpum. aem.).
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BrlmensnosxeHHOE MO3BOJISIET IPUITH K CIEIYIOIIUM BIBOAAM:

IlocTanoBka Bompoca: oOJagacT U MaHHOE JIMIO 3KCTPACEHCOPHBIMH CIIOCOOHOCTSIMH? —
SBIISIETCS. HEKOPPEKTHOW, W YCTaHOBIEHHE IAaHHOTO OOCTOATENhCTBA HE MOXKET OBITh MIPEAMETOM
cyneOHol skcnepTu3bl. OCHOBaHHEM JUIsl IPOM3BOACTBA CyNEOHOM IKCTIEPTU3BI SBJISIETCS IOTPEOHOCTh
B CIICIMANBHBIX 3HAHMAX B HayKe, TEXHHUKE, HCKyccTBe miH pemeciie (cT. 9 @3 «O rocynapcTBeHHON
CyleOHO-IKCTIepTHON JesitensHocTH B Poccmiickoit ®emeparmm» ot 31 mas 2001 1. Ne73-D3).
H3yyeHnem 5KCTPaceHCOPHBIX CIOCOOHOCTEH (TenemaTus, SICHOBHACHHE) HE 3aHMMAeTCs HHM OJHA U3
Ha3BaHHBIX OTpaciell 3HaHus B PO.

CrnemxyeT peKOMEHIOBAaTh Ha3HAYaTh CYAEOHO-TICUXHATPUUIECKYI0, CYJeOHO-TICHXOIOTHYECKYIO
WK CyAeOHYyI0 TICUXOJIOTO-TICHXHUATPHIECKYIO SKCIIEPTHU3HI B TIPOIIECCE PACCIIEOBAHMUS YTOIOBHBIX JIEl
0 MOUICHHUKaX-«IKCTpaceHCcax». 3aKIoueHHE CyAeOHO-TICUXUATPHUYECKONH SKCIEPTH3Bl IO3BOJIUT
PEINTH BOIPOC O BO3MOXKHOCTH MPHUBIICYSHHS JINIA K yTOIOBHOW OTBETCTBEHHOCTH 110 cT. 159 YK PO.
3axmroueHue CyAeOHO-TICHXOIOTHYECKOW WM CYyA€OHOW TCHXOJIOTO-TICHXHATPHYECKON JKCIEePTH3HI
MOMOKET JJOKa3aTh HAIM4YKE MPU3HAKOB CyObEKTUBHON CTOPOHBI MPECTYIUICHHS, TIPEAYCMOTPEHHOTO CT.
159 YK PO.

© 2012 H.H. Kuraes, B.H. Kuraera (Tekcr)

CBou 3aMe4aHus 1 KOMMEHTapHU K 3ToMy TekcTy Bel moxkere Bbicka3aTh 3/JECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/kriminalistika/2-1-0-1
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Kouapoeckuit Ba.B.
Haykoo0Opa3Hble MeIUIMHCKNE CKA3KH MPUHOCIT J0XO0/]

Cka3ku, oboramieHHble Hay9HBIMU HOHSATHAMU U (haKTaMH, MOJIB3YIOTCSI 0000 MOMyJISIPHOCTHIO
B cpene Jhkeyu€Hbix. He Te noOposkenaTenbHble U MO3HABATENbHBIE CKA3KH, KOTOPBIE XOTS M HCKaXaroT
Hay4yHbIC INIPENCTABICHHUA O MHPE M YEIOBEKE, HO NPHU3BAaHBI IIOMOYb JIETSM M B3POCIBIM OBIAACThH
3TUMHU TpeacTaBaeHUsIMU. Peus AET 0 cka3kaxX, KOTOPBIMU CKAa3UTEIH CO3HATENBHO BBOJAST UYUTATENS B
3a0ITy’KIeHUE, PACCUMTHIBAs HA €ro cllabble Hay4YHbIe IO3HAHUSA U MPeCTIeysl CBOU KOPBHICTHBIE LEIH.

Kak cpeactBo Oe3HaKa3aHHON peksiaMbl >KaHp CKa3oK B Poccun momyums ocoboe pacmpoctpa-
HEHHE B OOJIACTH MEAMLMHCKHUX TOBapoB WU yciyr. Ilog HaTHCKOM NCEeBIOHAYYHBIX YTBEPXKACHUM U
00€30pyKHUBAIOLINX CCHUIOK HA AaBTOPUTETHBIX YUYEHBIX, OJypPMaHCHHBIE 3aBECOH JIETKOBECHBIX
NaTeHTOB M HHMKEM HE IOATBEPKIEHHBIX HCCIICAOBAHUHN, OIyONMKOBAaHHBIX BO BTOPOCTEIIECHHBIX
JKypHasax, JIOOU JAOBEPSIOTCS MOAOOHOM peKiIaMe W TOPOILITCS NPUOOPECTH T€ WIM MHBIE TOBAaphl U
YCIIyTH C HaJexkI0i Ha CKopoe u30aBieHne OT CBOUX HexyroB. K coxkarnenuro, 3a4acTyro oKas3bIBaeTcs,
YTO B Ka4yecTBE JIEYEOHOr0 yCTpOMcTBa HMpHOOpEeTeHa HOBOMOJHAS UIPYIIKa WJIM MHOTroo0OeIaromme
MEIUIUHCKNE YCIYyTU NPEACTAaBISIOT cO00i Oecrone3Hble MpoLueaypsl — U 3TO B JIydIIEM Cilydyae, a B
XyJALIeM CITydae B pe3ysibTaTe HeJOOPOCOBECTHOW «ITOMOIIM» y YeJOBEKa MOSBISIOTCS HOBBIC HEAYTU
WIN ycyryOnstoTcsi cTapble. bomblyto 4acTh OM3HECMEHOB OT MEIUIMHBI MOJOOHBIA pe3ynbTaT He
BOJIHYeT. MIM BayKHBI IPUOBUIb U YBEPEHHOCTH B TOM, YTO 3a CKa3KH O TOBapax M YCIyrax MX HUKTO HE
NpUBIEYET K CyneOHOM OTBETCTBEHHOCTH: BCE H3ICPKKH CAaMOJIEUEHHS JIeKAT Ha IIOKYIaTelsX,
KOTOpBIE JOOPOBOJIBHO MOBEPIIIN B CKA3KH U PACCTAIUCH CO CBOMMH JCHbraMHU.

[Ipumep Takoro poma Oe3zacteHunBOi peknambl HaéT OAO «Pemokc», BBITYCTHBIIEE CKa3Ky
nokropa REDOX «DjieKTpudeckre BUTAMMHBD (IOCTYIIHAa B MHTEpHETE Ha caiite WWW.redox.ru). B
HEl Ha «IETCKOM» YPOBHE, C IIPUBJIEKATEIbHON UPOHUEN U CTUIM3ALUEH 110]] CTApUHY PAaCCKA3bIBACTCS
0 SIBJICHUU (OKMBOTHOTO JJIEKTPUYECTBA» H O CBSI3AHHBIX C HUM, IMOJE3HBIX AN 3J0POBbs IPUBBIYKAX.
Hx B TOH WJIM MHOM Mepe MOKHO Pealn30BaTh MOCPEACTBOM NMPOAYKLUMH JAHHOH (UPMBI — aKyNyHK-
TYPHBIX WIJI, MACCAXKHBIX M JAPYTHX MPHCIOCOOICHUH, BHIPa0ATHIBAIOIINX TaK HA3bIBAEMBIE DIIEKTPHU-
YecKre BUTaMHUHBI. BOT Kak MOACHSET MOCIIEAHNI TepMHUH TJaBHbIA repoil ckaszku «pusuk» Pemu (ctp.
16):

«51 oOHApyXWJI B JUTEPATypE SIBICHHE TEHEPAI[MH YETOBEKOM DIICKTPUUYECKON SHEPIUU BO BpPEMsI
X0Ab0bI OOCHKOM Mo TpaBe. [lo CyTH, 3TO M €CTh TO caMoOe JKMBOTHOE JJIEKTPHYECTBO, CBOETO poja
ANIEKTPUYECKHE BUTaMHUHBI. EcinM BMECTO TpaBbl HCIOJIB30BAaTh Oosiee KOMOYMKA M OoJiee 3JIeKTPOIpo-
BOJHBIA Marepual, TO ... TOku OynyT Oombmie. Ceromus, nocie 200 JeT 3HAKOMCTBA C AJIEKTPUUECKUM
TOKOM, MOHSITHO, YTO UCTOYHUKOM ITOM SHEPTUH SIBISIETCS] MEMOPaHHBII MOTEHIIMAII, PACCYMTHIBAEMBIIA 1O
ypaBueHnuto Heprera.»

JanpHeiiiee U3J105keHHE COMPOBOXKIACTCS CHMBOJIUYECKUMH (POPMYIIaMH, CXeMaMH U HILTIOCTpa-
USMH, a TaK)K€ W3PEUYECHUSIMH HM3BECTHBIX YYEHBIX MPOIUIOTr0, MPU3BAHHBIMU 3aCTaBUTh UYWTATEIs
3alIOMHUTH ITYCTh CMYTHYIO, HO «ITOJIE3HYIO» HJEI0 00 3IEKTPUYECKHX BUTAMHHAX, a MPHU CiIydae — U
MOMBITAThCA PEATTU30BATh €€ IS YIy4IIEHHS 310pOBbs IOCPEACTBOM MPOAYKINH «Pemokcy.

Hayku 31ech HeT HUKakoi (eciu He TOBOPHUTH 00 3JIeMEeHTaX MCUXOJOTHH BHYLICHUS), a peKiiama
OKa3bIBaeTca OECHpOUTPHIIIHON, TeM Oojee YTO KpoMe HHTepHeTa OHa Oa3upyeTcsi Ha IeYaTHBIX
U3JaHUAX, TeNeBUAeHNH, paauo U Apyrux CMMU. Ilpuseném ommcaHne OAHOTO M3 3alaTEHTOBAHHBIX
pE3yJIBTATOB C TOTO )K€ caiTa:

«B HayuHol maboparopuu Penokc obHapykeH IPUPOIHBIH MEXaHU3M IPOTUBOCTOSHUS HBIOTOHY 1,
KaK CIJICJICTBUE, M300PETEH CrOCco0 3aluThl MMO3BOHOYHUKA OT OCTEOXOHIIPO3a...: YeM OOJIbIIEe UYeIOBEK
BBIpa6aTBIBaeT 9T TOKH, HAa3bIBACMBIC y‘{éHBIMI/I ((3HeKTpI/I‘-IeCKI/IMI/I BUTAMHUHAMHW», TCEM Yallc OH
MOTATHBACTCS, BBITATHUBAS IMO3BOHOYHHK, 3allMINAas €r0 M BeCh OpraHm3M oT crapeHus. CaMm crmocob
HEBEPOSITHO MPOCTOM — 3TO MPHUBBIYKA YUCTHTH 3yOBI, CTOSI Ha KOJroUeM Jiexkake JJokTopa Pemokc (mareHT
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P® na uzobpererne Ne 2146122). Konrouue 35eKTpoabl Jiexkaka, MOCPEICTBOM MEMOPAHHOTO MOTCHIIUAIA,
npeoOpa3yroT CHIY TSDKECTH B DJICKTPUYCCKHE BUTAMUHBL. )

AHaJIOTHYHBIE JEKTPUUCCKHE BUTAMUHBI NIPEUIAratoTCsl OT MOPILUH, OT 0OJIM, BMECTO CHUraperT,
BMECTO IIMPOXKKA U T.A., IPUIEM HCIOIb30BAHHE OKOJIOHAYYHOM TEPMUHOJIOTMU OTBJIEKAET OKyHaTes
OT BBISICHEHHS PEATIbHBIX CBOMCTB MPEAOCTABIAEMOr0 TOBapa.

B pexname, nepenasasuielicsa paauokananoMm «Espoma Ilmoc Hwxuuit Hosropoay, yrsepxaa-
JIOCh AaXe, YTO 3JICKTPUYECKHE BUTAMHUHBI ObUIM OZOOpEHbI aKaJeMHKOM, HOOEIEBCKUM JaypeaToMm
Buranmuem ['mH30yprom, a ykasanHas ckaszka n1okTopa Redox ynoctoena ero mpemun. B HapymeHun 1.
3 cr. 5 @epepanbHOro 3aK0HA «O pexname», TOAOOHOE YTBEPKICHHE Jealoch 0e3 BCIKMX OCHOBaHHN
u 0e3 pazpemenns npaBoobnagarens — H.U. ['mazOypr, snossr B.JI. I'ma30ypra. CormacHo cOOOIMIEHNTO
E.A. AnnpromnHa, npencenatens mpasieHus ¢oHa «Ycmexw (Qusnkm», ocHoBanHOro B.JI. ['mH3-
oyprom B 2004 romy, stum ¢ongom B 2006 rogy B paMKax MpOBeAEHHOIO KOHKYpCa HAy4YHO-IIOITY-
JSPHBIX MyOnuKanuii OblTa OTMEYeHa HaydHO-TiomyssgpHas crates byrpoBa C.JI. «Cka3zka QU3UKOBY» 0O
rajJpbBaHUYECKHUX SIBJICHUSAX B )KMBOM opraHusMe. IIpu 3ToM He ObIJIO HUKAKOW pedr O MEAUIMHCKHX
METOJUKAX TUIA «3JIEKTPUUECKUX BUTAMUHOBY», MMOCKOJBKY CaM 3TOT XYJ0’KECTBEHHO-MapKETHUHT OBBIN
TEPMUH HE UMEET HUKAKOTO OTHOUICHUS K (PU3MYECKOM, OMOIIOTHUECKON MITH MEMIIMHCKON HayKe.

Pexnamupyemble coTpyaHuKaMu «PenoKc» METOOUKH «3JIEKTPUUYECKUX BUTAMHUHOB)» HE 0OOCHO-
BaHbl HaJUIEKAIUMHU KIMHUYECKUMH HCCIIEIOBAaHUSIMUA B COOTBETCTBUH C MEXIyHAPOIHBIM CTaHAAPTOM
«Good Clinical Practice», pe3ynbTaThl KOTOPBIX ObLUTH ObI OMYOJMKOBAHbBI B PEIICH3UPYEMbIX HAYYHBIX
MEIMIMHCKMX JKypHanax. Ha caiite WWW.redox.ru coob6umaercs nuib 0 pedepare BBITYCKHHIbI
rumHazu Ne 1 Byrposoit E.C. «OnexTpuueckue BUTAaMUHBI», 3aHABIIEM l-eé MeCTO B KOHKypce
pedeparor r. Hmwknero Hosropona. YkaszanHas paOoTa ObLia BBINOJIHEHA B 3araJlouHON «HAyYHOM
OpraHU3alMy yJaluxcsh MOoJ PYKOBOICTBOM yuuTens ouonoruu, k.0.H. JlemOouk JK.JI., reHepansHOTrO
mupektopa «Pemnoke» byrposa C.JI. m 3aB. xadenpoit ¢uzmonormn HI'MA, n.m.H. Myxunoii U.B.
OOcykaeHne DSJICKTPUUECKHX BUTAMHUHOB B CBSI3U C SIBICHHEM >KHBOTHOTO OBIIEKTPUYECTBa OBIIO
MHULIMUPOBAHO COTpynHHKamMu «Pemokc» M Ha ypokax (H3MKM B HEKOTOPBHIX MIKojiax I. Hmxuero
Hogropoga, Harmpumep, B mkose Ne 40 (8 2011-2012 yae6HOM Toy). OmHAKO BCE ATO AETMaeTCs CKOpee
B PEKJIAMHBIX, Y€M B HaAy4YHO-00pa30BaTENbHBIX 1IETISX, a IIKOJIBHBIN pedepar, Aaxe BBHIIOITHEHHBIH MO
PYKOBOJCTBOM OCTENCHEHHBIX JIMI, HE MOXET CIYXXUTh Hay4dyHOH TrapaHTHEd MpeliaraeMbIX
MEIUIUHCKUX METOMK.

K cuacTtblo, Mone3HOCTh MPOCTHIX MAacCaXKHBIX YCTPOMCTB B Hallle BpeMs O4YeBHIHA 0e3 HayYHBIX
JIOKA3aTeJIbCTB, IOJOOHBIC TOBAaphl 0O€30MACHBI, W MHOTHE JIIOJU, HE OCOOEHHO 3a0oTAIIMecs O
COOTHOIIICHHE II€Ha/KadecTBO, BIIOJIHE [OBOJBHHBI MOKymnkamu c »MmbOinemorr REDOX. Bnagenbirst
«Penokc» paccuMTHIBAIOT MMEHHO Ha TAKUX IOKYyNaTesed M BBOAAT MX B 3a0yXICHHE, NPUIHCHIBAS
TOBapaM KayecTBa, KOTOPHIMH T€ HE OO0NaNaloT, WM XapaKTepHu3ys TOBaphl MalOCOAEPKATEIbHBIMU
¢dpazaMu, CO3JAIOIMMH WUTIO3MIO HAYYHOCTH M IOJIE3HOCTH. Kak MOXKHO OTKa3aThCsl, CKaKeM, OT
MacCaXHOTO KOJIbLIA Ha Tajiell, ecy B KapMaHEe eCTh JIMIIHHE ACHBIY, a B TOJIOBE BAPYT BO3HUKIIO
«CKa304HOE» YyOEeKJeHHe B TOM, UYTO «pa3MHHKa mNaiblieB OuorpeHaxkepom IJIEKTPUUYECKUE
BUTAMUHBI ynyumaer kpoBooOparienue u asisercs npusatHoil rumaactukoit TOKAMU PEJIOKC,
KOTOpbIe 00pa3yroTcs 3a CYET MbE303JIEKTPUUECKUX CBOMCTB KOKM M KaTaJIUTUYECKOM aKTHBHOCTU
Marepuaia OnoTpeHaxepa». OJHAKO UMes B BUAY M APYTHX POCCHUCKHX MOKYIATENeH, XOTeJI0Ch OBbl,
YTOOBI BMECTO COMHUTEJBHBIX CKAa30K OMHUCAHUE TOBAPOB COMPOBOXKAAIOCH YKa3aHWEM WX PEabHBIX
(U3NKO-XUMHUYECKUX CBOICTB M ampoOMpPOBaHHBIX IyTE€H BO3JACUCTBUS Ha pa3iIU4YHbIE CHUCTEMBI
YEJIOBEYECKOI'O OPraHn3Ma.

Takoe noxxenanue B cBoel crathe «bonbiioi oOMaH 3a Balm JeHbI'M» B Tazere « Hmkeropoackuii
pabounit» or 7 ¢espans 2012 ronma Beickazana xypHamucT WMpuna Cnasuna (MypaxtaeBa), HauaB
OKCIEPTH3Y CKa30K 00 «3JEKTPUUECKUX BUTAMUHAX» M OOBEKTUBHO OOPHCOBaB YyHOICHCTBEHHBIC
pekiaMy u ToBapsl Kommnanuu «Pegokc». B oTBeT mocnenHas npeabsBuiia JKypHAIUCTY CyIeOHbIN HCK
Ha J[Ba MIJUTHOHA pyOsei. B Hauane uronnst Huwkeropoackuit palflOHHBINA Cy YAOBIETBOPIII X01aTaHCTBO
«Penokc» O JMHIBUCTHYECKON OKCIIEPTH3€ YKa3aHHOW Ta3eTHOM CTaTbH, HAa3HA4YMB OYEPEIHOE
3aceaHne Ha CEHTSIOph, a MOTOM OTJIOKHB HAa HEOMPENCIEHHBIM CPOK. XOUETCS HAACATHCSA, UYTO CYI
OTKJIOHUT TIPETeH3UH K KYPHAJIUCTY, YECTHO BBIMTOJHUBIIEMY CBOM JIOJT MO JOBEACHHUIO XKU3HEHHO
BaXHOM wuH(popMauuu g0 HaceneHus. (OTKpbiToe nucbMO B mnoafepxky Hpuabsl CraBuHOM,
nognucanHoe Oosnee 40 y4EHBIMU M HayYHBIMH KYpPHaJIHCTaMH, CM. B «TPOMIIKOM BapHaHTE» OHJIalH
http://trv-science.ru/2012/05/17/otkrytoe-pismo-3/.)
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B paccmoTpeHHOM mpuMepe Hay4HblEe W3bICKaHUS (DAaKTHUECKH OTCYTCTBYIOT, CHUTyalusl B
OTHOLIEHHUH JDKEHAYKH BIIOJHE OYEBHIHA, a B MOIIEP)KKE OOIIECTBEHHOCTBIO NESTEIBHOCTU >KypHa-
JMCcTa HE MNPHUXOAUTCA COMHeBaThCsl. OOHAKO MEIUIMHBI HAayKOOOpPAa3HBIX CKa30K, IO3BOJIIIOIICH
HaKUTHCA Ha HE3AOPOBBE JIIOACH MM HAXOAUThCA B TUICHY MPaBEAHBIX 3a0MyXKACHHUH, HE Uy>KIal0TCS B
Poccuun u MHOrHe Hay4Hble paOOTHUKH, UMEIOIIKE YYEHbIE CTEIICHH, JJabopaTopuu, (PMHAHCUPOBAHUE U
MyONMUKaIyK, TMOX0XHEe Ha HaydHbIe. JTO SIBIIEHHE OOYCIIOBIEHO, B YaCTHOCTH, KaTacTPO(UIECKHM
NajiecHueM YPOBHS HAayYHO-TEXHUYECKOH OSKCIEPTH3bl, IIMPOKHM pPACHpPOCTPaHEHWEM aHTHHAYYHON
uHpopmarmt B CMU u  QaxkTudeckoil 0e3aeATeNbHOCTBIO TOCYAapcTBa B 00JacTH HAyYHOTO
IPOCBETUTENLCTBA M OOpa3oBaHus HaceneHus Poccuu. [lanHas mnpobiema sBISeTCS HPEAMETOM
OTIENbHON CTaThU, a aHAJIU3 COOTBETCTBYIOIIMX HAYYHO-MEAUIIMHCKUX HCCIEIOBAHUI HENb3sl OrpaHu-
YMBaTh YKa3aHHEM Ha OYECBHIHBIC «CBEPXHAYUHBIE» MEPErrObl, TOTHUECKUE U3bSIHBI WM SKCIIEPUMEH-
TaJIbHBIE HENOUYETHI, TOCKOIBKY YaCTh IPOBEAEHHBIX MCCIECIOBAHUI MOXKET OKa3aThCs COAEPKATEIbHOM
Y BOXXHOW JJ1 MPAKTUYECKONH METUIIHBI.

© 2012 Bn.B. KouyapoBckwuii (TEKCT)

CBou 3aMeyaHusi 1 KOMMEHTapHuu K 3ToMy TekcTy Bl moxkete Bbickazars 3[{ECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/medicina/2-1-0-23
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Yepmok b.E.| «I1oJjieTr Ha Mapc BO3MOKEH, HO HE HYKEH)

99-nemnuuii cnoodsuscnux Cepees Koponesa,
Kkaaccuk kocmonasmuxu bopuc Yepmox pacckaszan
«l'azseme.Ruy o 12 anpens 1961 200a, 06 oceoenuu
Mapca, o cmpoumenvcmee 6azvl Ha Jlyne u 0 mom,
umo uysicHo Poccuu, umobut yoepocamvcs 6 namep-
Ke 8e0yuux KOCMU4eCKux Cmpa.

— Kak ans Bac nmpomen aedb 12 anpess
1961 rona?

— Bceenaponnoe nukoBanue 12 ampens 1961
rojia CpaBHUBAIOT MO MACIITAOHOCTH MPOUCXOIUB-
mero ¢ Juem IloGempr 9 mas 1945 roma. Takoe
CpaBHEHHE TPU BHEIIHEM CXOJICTBE MHE TIpeJ-
craBmsgercs HempaBoMmepHbIM. JleHb [loGempr ObLn

HEU30C)KHBIM, JIOJITOXKIAAHHBIM, 3alpPOTPAMMHPO- Bopiic EBcéeBny UepTok

BaHHBIM CaMOW UCTOpPHUEH MPA3IHUKOM «CO ClIe3aMHU (1 mapra 1912, JTon3s, Poccuiickas Mmnepus —
Ha r71a3ax» 1 Beero Hapoga. Oduimansaoe 00psas- 14 Aekabps 2011, Mocksa, Poceniickas ®enepanus)
JIeHHe 00 OKOHYATEeIbHOHN mobene — O MOAIMUCAHUU — BBIAAIOIMHCS COBETCKMH M POCCHHCKUN y1CHbBIN-

KOHCTPYKTOD, OJIMH U3 OJMKAHIINX COPATHUKOB
C.I1. Koponéra, akanemux PAH (2000),
I'epoit Connanuctuueckoro Tpyna (1961).

akta o 0e30roBOpoYHON Kanutynsiuu ['epmanuu —
MOCITY)KHJIO CHUTHAJIOM JUISI OTKPBITOTO BBIPAKEHUS
BOCTOPTOB M TOpsA. MaccoBoe TOpPXKECTBO OBLIO
HCTOPUYECKH 3aKOHOMEPHBIM.

IToaroToBka moNeTa YellOBeKa B KOCMOC OblIa 3aceKpedueHa, KaK M BCE HaIlld KOCMHYECKHE
nporpammbl. CooOIIeHrE O ToJIeTe B KOCMOC HUKOMY HE M3BECTHOTO Maiopa l'arapwHa s sxutenen
3emi OBIJIO TOJNHOM HEOXHUJAAHHOCTHIO M BBI3BAJIO JMKOBaHHME BO BCeM MHpe. MOCKBHYM BBIILUIM Ha
VIUIIBL, 3aoHIIH KpacHyro miiomaip, yasi0aiick, HECIM caMo/JIelIbHBIE TakaThl: «Bce B kocMoc!»

TopxkectBoBasia Bcst ctpaHa! Ilomer mepBoro uenoBeka B KOCMOC, yCIIEX COBETCKON HAyKH H
TEXHUKH SIBHJIUCH CTUMYJIOM MOPAJILHOTO OOBEAMHEHHS BCEX CJIOEB olmiecTBa. «XpyIleBcKas OTTe-
ek yXKe MUla Ha yObLIb, AaBaio ce0s YyBCTBOBATh MJCOJOTHYECKOE NAaBIICHHE «XOJOJHOW BOWHBI».
ITomer T'arapmra cHOBa BcenmMJI HAJEXKIbl Ha CBeTNoe Oyaymiee. Emie TpymHO OBLIO OCO3HATH, UYTO
KOHKPETHO JaeT IOJIET YelloBeKa B KocMOC OTEUecTBY W UENOBEYECTBY, HO KAXKIBIA Tpa)KTaHUH
Cogerckoro Coro3a MouyBCTBOBaJN ce0sl IMYHO MPUYACTHBIM K BEIMKOMY CBEPIICHUIO: HE aMEpUKaHell
WIH €BPOIIeEl], a Halll, CMOJICHCKUH, TPy/JaMHd HAllUX YYEHBIX W YCHWJIMSAMH BCETO HapoJa COBEPIIHUII
STOT TOBHT.

S He 6b11 B MockBe HE 9 Mast 1945 rona, Hu B 1HU TpruyMdanbHO# BcTpeuu ['arapuHa. B ampene
1961 roma mocne 3amycka ['arapunra C.I1. KoponeB MeHS m CBOEro MepBOro 3aMectutTens MurimHa
OCTaBHMJI Ha IUIOMIAJKE U TOATOTOBKHM OYepeHOH HOBOW OoeBoi pakeThl P9. «XomomHas BOHHa»
Habupana obopotsl. [TogpoOHOCTH O AeMoHCTpanusx B MockBe, npueMe B Kpemiie 1 BOCTOpKEHHBIX
OTKJIMKaxX MUpa Mbl Y3HaBaJIM U3 penopraxei JIeBurana.

— Kakumu Buaenuch AajbHeilllne MEPCIEKTHBHI 0CBOeHHs Kocmoca B 60-70-e roawi?
Hacko/1bKk0 coBpeMeHHoOe cOCTOsIHME OTJIMYAeTCs OT MPOrHO30B TOr0 BpeMeHu?

— Ilpexnckazath pa3BUTHE HAyKH W TEXHUKH C OOJBINOW JOCTOBEPHOCTHIO MOXKHO JIMINIb Ha
ommwkatiimme 10-15 ner. Jlroboe mpenckazaHue JO W3BECTHOW CTENICHHW NPEAB3SITO M HEOOBEKTHBHO.
MHorue n3BecTHbIE YUeHbIE JOMYCKaIN OIIMOKU B MPOTHO3aX OyAylIero HayKu U TeXxHukd. Hampumep,
mopn KensBuu 3a 15 met mo monerta OpaTheB PalT 3asBWII, 9TO «CO3MaHHE JETATCIBHBIX aIlapaToB
TsDKeJiee BO3JlyXa HEBO3MOXKHO», W TPEIIOJIOKHI, YTO CKOPO «OYyJeT JOKa3aHO, YTO PEHTTCHOBCKHE
nyun — ¢uknus». IpHecT Pesepdopn, nmepBblil yueHblH, KOTOPHIA pacilenui aTOMHOE sIpo, 3a 15 ner

% http://www.gazeta.ru/science/2011/04/12 a 3581957.shtml.
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JI0 B3pbIBa NIEPBOI aTOMHOW OOMOBI cKa3all: « JHEPrusi, KOTOpas MOJNydaeTcsl B PE3ysIbTaTe SICPHOTO
pacmana, HaCTOJIFKO HE3HAYUTENbHA, 94TO JI00O0H, KTO pacCUMTHIBAECT HA TOJIYYCHHE JOMOIHUTEIHHOTO
WCTOYHHMKA DHEPTHH OT SIEPHON peaknuy, NpefaeTcs IMycThIM medTam». lIpakTmuecku Takyro ke
MO3HLIMIO 3aHUMAIT ¥ BeJMKHI AbOepT DHHIITEHH.

B 1965 romy, mocne tpuymdansHbx monetoB «BoctokoB» m «Bocxomos», Cepreit IlaBmosud
KoponeB ocTtaBasncsi BeMMKAM TPE3BOMBICIISIIIMM TIaBHBIM KOHCTPYKTOpoM. Ho 1 ero 70 KoHIIa XH3HH
HE MOKUJAIN YyBCTBA POMAHTHYECKON YBICUCHHOCTH.

He B myTky, a BCcepbe3 OH TOBOPHJI, YTO JIET Yepe3 AEeCATb—ABaALATh 33 BBLAAIOLIUECS 3aCIyTH
TpyZsmuecs OyayT JeTaTh B KOCMOC IO MPO(COIO3HBIM ITyTEBKaM.

B Tom xe 1965 roxy Bemaromuiicss KOHCTPYKTOp pakeT BepHep ¢oH bpayH B HHTEpBBIO 3asBUIL,
4TO B HelanekoM Oymymiem OuineT ajist mytemectsuil Ha JIyny Oyner crouts 5000 mommapos. Hukro u3
YYEHBIX HE CIOPWI C MNPOrHO30M LIMOJKOBCKOro, KOTOpBIM OH cenan B Hadajge XX BEKa, 4TO
YeJI0BEUECTBO HE OCTAHETCS BEUHO B CBOCH KOJbIOenw, Ha 3emile, a paccenutcs mo Bced CoTHeUHOM
cucteme. CylecTByeT MHOTO HHTEPECHEHIIMX MPOTHO30B U TPEATIOKEHHUH, He MOTEPSABILIMX CBOEH
aKTyaJIbHOCTHU U ceidac, HO MTOKa OYEeHb JaJIEKUX OT OCYLIECTBICHUS.

[Tpu pazpaboTke cuctembl «Crieiic-maTT y9eHbIe M IKOHOMHUCTBI CYUTAIH, YTO HCIIOJIb30BaHUE
OTBITa aBUAIMU IMO3BOJHT PEIIUTh MPOOJIEMYy MHOTOPAa30BOCTH KOCMHUYECKHX ANMapaToB M YACIICBHUT
MoJIEThI B KOcMoc. OTMETHM, YTO BO BPEMEHA Pa3pyLIUTEIbHBIX U KPUMUHAIBHBIX pedopM 90-X TO10B
HAIlI POCCUHCKHE TOCYJapCTBEHHBIE MY>KH HE JKaJIelld ACHET Ha OIIaTy KOHCYIBTAIUN «BCEMOTYIIINX)
1 «BCETIOHMMAFOIINX» aMEPUKAHCKIX SKOHOMHUCTOB, a B JIEHCTBUTEIHLHOCTH MalIOTPaMOTHBIX Xamyr. Ho
B MockBe Obula BenuKas pblHOYHas diipopus. Tak BOT, 3TH «MHOTOONBITHBIE» aMEPUKAHCKHE
SKOHOMHCTHI, TIOJTYYHMB 33/JlaHHE€ J0Ka3aTh IMPEHMYIIeCTBA MHOTOPa30BOCTH KOCMHYECKHUX CHCTEM,
MOJICYMTANH, YTO BBIBOA B KOocMoc | Kr moje3Horo rpys3a Ha «Cmeiic-mmartie» Oyaer oOXOOuThcs B
nepBoe Bpems B 5000 mommapos, 3ateM B 1000 mosnapor u mpu Oosee 100 moneroB B rox — 100
JojutapoB. B JefcTBUTENBHOCTH aMepUKaHIBl B 3TOM TOJY MPEKpPaTHIN 3KCIUTyaTallWio [IATTIIOB.
Peanbnas croumocts cocTaBisieT oT 15 1o 20 Teicsid 1o/1apoB 3a 1 KT NO0JIe3HOro rpy3a, 10CTaBIsIeEMOro
martiamu Ha MKC. buner ais nosieta He Ha JIyHy, a Ha MEXIYHApOAHYIO OpOMTAIBHYIO CTaHIIMIO C
MOMOIIIBIO POCCUKCKOTO TPaHCIIOPTHOTO Kopabis «Coro3» crout He 5000 moyuiapo, oOeniaHHbIe GOH
Bpaynowm, a 30 MUJIIMOHOB 10JIIAPOB.

Hdns xocmoHaBTHMKM Hawdama XXI Beka CTOMMOCTh BBIBOJA 1 Kr TONe3HOro rpy3a (1o
OecIWIOTHBIM TIporpamMMam) cocTapisier 20—25 TeicsSd JIOJUIApOB, Ha TEOCTAIMOHAPHYIO OpOUTY
cootBeTcTBeHHO 30—50 THICSY MoiutapoB. Sl HE MOTy NMPOTHO3MPOBATH CYIIECTBEHHOE YJCIIEBICHUE
BBIBOJIa B KOCMOC TIOJIE3HBIX TPY30B B Onmmkaiimue 50 net. To, 4TO MbI Ha3bIBAEM «3JIPABBIM CMBICIIOMY,
TO3BOJISIET YTBEPKIaTh, YTO Mpenoaaraemoe L{HoakoBckuM paccenenne yenoBedecTsa no ConHeyHOH
cucteme B X XI Beke MMOJIydUT HAYaJIO TOJIBKO B BUJIC JTYHHOU 0a3bl.

— A KaKMMH TeMIIaMH J0JLKHO U OyAeT pa3BUBaThCsl 0cBoeHue JIyHbI yesioBeyecTBOM?

— [Ipu3bIB k co3manuto JTyHHOM 0a3bl Obu1 mpoaekiapuposan CIIIA eme B 1986 roxy. C Tex nop
MPOIILIO MOYTH 25 JIeT, a CTPOUTENLCTBO JIYHHOH 0a3bl elle He HaunHauock. OOBSBICHO, YTO KOopadiu
Jutst 6a3el OymyT co3aansl 10 2020 rona. [To Mmoum mmuHbIM onieHkaMm, eciii CLLIA OyayT ctpouTts 6a3bl B
OIMHOYKY, & OHHM Ha 3TO CIIOCOOHBI, TO peallbHO Hadano Bo3MoxxkHO B 2015 romy. Ha co3manue
MOCTOSTHHO JICHCTBYIOIICH JIyHHO# 0a3bl co mraTtoM B 8—12 yenmoBek morpedyercs 8—10 ser. B myuriem
ciyuae Takas 0a3za HagHeT JeHcTBoBaTh B 2025 romy.

Poccust mpoekTupoBana B TMPONUIOM BEKE CTPOUTENBECTBO 0a3bl. Takoe CTPOWTENHCTBO HE
MoTpeOyeT KaKuX-JIN00 HOBBIX HAYYHBIX OTKPBITUN: COBPEMEHHOM TEXHUKE KOJIOHM3AIHsI JIyHBI BITOTHE
no cuiaM. Ho ecth mpoOiembl COIUANBHO-TIONIMTHYECKHE, YKOHOMHUYECKHE W MEXIyHApOJHbIC, C
KOTOPBIMH CTOJIKHETCS JII000€ TOCYIapcTBO, JKejatollee HMeTh cBoto 0a3y Ha JlyHe.

B cBsi3u ¢ 3TUM MOXHO HPOTHO3UPOBaTh, 4TO Poccusi camocrostensHO B Omkaiiimme 20 et He
croco0OHa co31aTh CBOO 0azy.

CTpouTeNnbCcTBO JIYHHOUW 0a3bl BOZMOXKHO, €CJIA 3TO HAIMOHATbHAS MHOTOJISTHSS MPOTpaMMa, 1o
MaciiTadaM MpeBOCXosIas npespamieHne paiioHa Coun B 6a3y 3uMHHX OIUMIHIACKUX UTP U KypOPT
He xyxe JlazypHoro bepera. BepostHo, Kutaii cozmact cBoro 0a3y jier Ha TSaTh paHbiie Poccwm.
YerBepTeiM KoJoHM3aTOpoM JlyHer Oyaer Wunnsa. Bo3moxHO (HO MajoBepoATHO) OOBEIWHEHHE
TEXHUYECKUX U IKOHOMUYECKHUX cpeAcTB Poccuu ¢ yuactuem EBpombl 17l CTpOUTENbCTBA MEXKAYyHA-
pojHoii yHHO# 0a3bl. [IpuMepom Takoro oOwemunenus ceriyac sieisercs MKC. Ho nyHHbie 0a3bl, B
otnuare o MKC, MoryT mMeTh TpolHOE Ha3zHA4YEHHWE: HAyYHOE, MPOMBIILICHHO-TEXHOJIOTHYECKOE H
BOGHHO-cTparerndeckoe. Co3mare enuHyro 11 3eMiM JyHHYI0 0a3y MOKHO, TOJIBKO IIPEOJO0JIEB
pazneneHue MUpa Ha BOCHHO-TIOJUTUYECKUE TPYIITUPOBKHU.
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— Jas o0bIBaTelseil mpouecc OCBOGHHS KOCMOCA B INEPBYIO O4Yepelb CBSI3aH € IMOJIETOM
yesioBeka Ha Mape. Kak Bbl cunTaere, ecTb JIM CMBICT B NMOATOTOBKE JKCIEAHMLIMH JIOAeH Ha
Mapc?

— Moe TtBepmoe ybOexaeHue — muiIoTHpyemble monieTbl Ha Mapc B XXI Beke TexHHUYECKH
BO3MOXXHBI, HO HE HYXXHbl. AMOWIIMO3HAs LIE€Nb HE ONpaBAACT OTPOMHBIE 3aTPaThl M PHUCK. 3adeM
BbIKIanpBaTh He MeHee 300-500 MmmmapaoB OOJUTapOB, OIUIAYMBAs TPYA COTEH THICAY pabodnx,
WH)KEHEPOB, YUEHBIX, €CIH Ha BCE MHTEPECYIOLINE 3eMJISTH BOTIPOCH CIIOCOOHBI OTBETUTh MapCHAHCKHE
po0OTHI, ympaBisieMble y4eHbIMH ¢ 3emnu? Mapcoxonpl yOeOUTENbHO [OKa3aliH, YTO J>KU3HH Ha
moBepxHocTH Mapca Het. [{o xonma XXI Beka Ha Mapce BeicamsTcs eme 8—10 mapcoxonoB. OHE He
CIIeIlIa UCCIIEAYIOT aTMOC(epy, IMHAMUKY KIMMAaTa ¥ IPYHT IJIaHETHI.

BrmpoueM, ecth (haHTacTHUECKHE MPOEKTHI, TOKa3bIBAIOIIME, YTO B KCIEAMLIUN Ha Mapc Hamo
OTIIPABIATH JIOACH, IpudeM He 6—12 4enoBek, a THICSYM MYXYMH M KCHIMH. Tak, BIIOJHE KOMIIe-
TEHTHBIE KUTANHCKHE YUEHBIC MPEIaraoT ClIacTU KUTAHCKYI0 LHUBIIIN3ALMIO (2 MUBUIM3ALMU Ha 3eMile
Hen30eXHO WK OBICTPO AETPaAUPYET WM BOOOIIE MOrHOHET, KaK ANHO3aBPHI, B pe3yJIbTaTe N3MEHEHHUS
KJIMMaTa, BOWHBI WM yAapa Mereoputa). Jlo Bo3MokHOW rubenu Bcero yenoBedectBa Kurail ycmeer
co3math Ha Mapce mocenenus dnciaeHHOCThI0 He MeHee 1000 dwenoBek. OHHM TpuBE3yT ¢ cOOOH
TEXHOJIOTHIO M CpeJCcTBa, HeOOXOAMMBIC B OyaylueM jjsl Bo3BpauleHus Ha 3emuto. [lnanera Mapc e
NPUTO/HA JUIS JIUTEIBHON KM3HU Moael. Ho Huuero Gosnee moaxopsmero B npeaenax CoNMHEYHOM
cucreMbl HeT. Hano mepexxnare Ha Mapce. Ilocne BoccTaHOBIEHHSI HA 3eMjle NMPUEMIIEMBIX YCIOBHIA
Ul JKW3HU «MapCHAaHCKHE KUTaWLbD» HAyHYT BO3BpallaThCs Ha 3eMiro. YeloBeyecTBO HauyHET
Pa3sMHOXKaThCS, HO BCSI HOBasI TIaHETA M HOBasl IIMBIIIM3ALUS OyIyT KUTAaHCKUMH.

AMEpUKaHCKHE, POCCUHCKHE M BCAKHUE MPOYME MPOEKTHl MAPCHAHCKUX IKCIEAULUI IO CpaBHe-
HUIO C 3TUM KUTaHCKUM IIPOEKTOM MPEACTABISIFOTCS METIKUMHU JTIOOUTEIHCKUMHU COTPSICEHUSIMH BO3AYXA.

Bot TonbKO 3aceneHue KUTalucKou pe3epBalluu Ha Mapce HadHeTcs, AyMaro, HE paHblIe KOHUA
XXV Bexa.

— Kak Oyner pasBuBaTbCcsi KOCMHMYeECKasi IPorpaMMa B OTHeJbHbIX cTpaHax? Kak noJro
CHLIA 6yayT auaepaMu «KocMH4YecKo roHkW»? Boliiger num Kutail Ha aquaupyomme no3unun?
KakoBbl nepcnektuBbl Poccnu B 0ocBoeHNH KocMoca B OmzKaiimme roapi?

— CIIIA, mpu Bcex cBOMX BHYTpeHHHX Hpobnemax, 10 30-x romoB XXI Beka OymyT ocTaBaTtbes
caMOi MOUIHOHM JAep)kaBod MHpa B BOCHHOM OTHOIIEHMHM M CaMOM NepeJoBOM B 00JacTH HAyKu U
texHonoruii. HATO sBnsercs HanexXHbIM HHCTpyMeHTOM, mo3BoisionuM CHIA ucnons3oBaTh He
TOJBKO CBOM, HO M EBPOINEUCKUI Hay4dHO-TeXHHYeCKM noreHuuan. KocMmuueckod crpateruel Ha
omwxkaiimme 20-30 ner OyxyT HPUOPHUTETHl MO NpOrpaMMaM CaMmoro IIMPOKOIO CIEKTpa. 3a cyer
TpaHCHOPTHBIX cucteM Poccum u EBporsl Oyzaer noanepxkuBathest pabora MKC. Cama no cebe MKC
st CLIA yxxe ocoboro unrepeca He npezacrapisieT. Uepes 10—15 net, modbus pekopx craniuu «Mupy,
MKC oOyner 3artorena. Poccusi, EBpoma u fAnonus 6e3 momnmepkku CIIIA moka He CHOCOOHBI
obecneunBats padoty MKC.

Hns Poccum Oynymime mporpaMMbl HOBBIX TEXHOJIOTHH PakeTHO-KOCMHYECKOW OTpaciu —
npo0JIeMbl HE TOJIBKO HAay4YHbIE M SKOHOMHUYECKHE.

B pesynbrate snmbOepanbHBIX PBIHOYHBIX pedopM poccuiickasi OOOpOHHasi MPOMBIIUIEHHOCTb
JUIIUIACH MHOTHX THICSY KBATM(UIIMPOBAHHBIX pabOounX M MHKEHEPHBIX KaJpoB. 3aTO MBI 000TaTHIIH
npodeccuonansHbiMU Kagpamu CLIA u EBpomny. Pexxum «aukratyps» nponietapuara B Poccuu 6osee
HE BO3MOJKEH: 3Ty AMKTATYpy MPOCTO HEKOMY OCYILECTBISATH. «30JO0ThIE PYKH» BBICOKOKBAIH(UIIM-
POBaHHBIX PabOYUX M CBETIBIE MO3TH MH)KEHEPOB-3HTY3MACTOB OyAyT aist Poccum mpobiemoit, KoTopoit
uet B CIIIA.

BMmecTo 3HamMeHHMTOro OpOUTAJIBHOTO Teneckona «Xab0m», KOTOpblili 0e3 NpoduIakTHKH C
MOMOIIBIO «IIATTIIOB» MPOCYLIECTBYET €Ile JIET MATh, Ha OpOUTY OyIeT BbIBeIeHa HOBasi 00cepBaTOpHs,
«Ixetimc Y200». HoBble aBTOMaTHUYecKHe ammapaTbl MPOJIOJDKAT WCCIENOBaHUS U 00OraTaT HayKy
IIMPOKUM CIIEKTPOM HOBBIX OTKPBITHI Ha TUIaHETaX COJTHEUYHOW CUCTEMBI U MPEKIE BCETO HA CITyTHUKAaX
Omutepa u Catypna. MowmHeii Hay4yHbli anmapat NASA paszpaOaTbiBacT HE TOJIBKO TEXHHKY, HO U
CTpaTeruio OyayIero KOCMOHAaBTHUKHU. YBbI, B Poccuu Ha rocyjapcTBEHHOM YPOBHE HET aHAJIOTHYHOTO
10 MHTEJUICKTYaJIbHOMY TIOTEHIMANY armnapara. AMeprukaHckoe areHTCTBO NASA 00s1eueHo OOJIbIITMMHU
noJHoMOuMsAMHU. Bce ¢enepanbHble pacxolpl Ha KOCMOHABTHKY, 33 HCKJIIOUYEHHEM YHCTO BOCHHBIX,
peanu3yroTcst depe3 wim moa koHTtpoiem NASA. I'omosoit 6romker NASA B 2009 romy mpeBbiman
Kocmudecknii Oropker Poccuu noutn B 10 pa3. [Ipu Takux HayabHBIX YCIOBHUSX HET COMHEHUH, YTO B
omwxkaiimme 10—15 ner B CILIA OyayT co3naHbl HOBBIH CBEPXTSIKENBIN U MUJIOTUPYEMBIN KOPaOIH, XOTS
npe3ugeHT O6ama U CBEpHYJ IyHHYIO IPOTpaMMy.
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Yro kacaetca Kwuras, To sTa crpana B Omwkaiimume 20-25 met OyneT BKIaAbIBaTh OTPOMHBIE
CpeAcTBa IOJ JIO3YHIOM <JIOTHaTh W IeperHatb Amepuky U Poccuio B 00acTM KOCMOHABTUKI.
Kommyructudecknit Kutail CTpOMT COIMATHUCTHYECKOE OOIIECTBO C «KHUTAMCKOW CHEIH(HKOW».
KuralickuM KOMMYHHCTaM yJanoch B KOPOTKHH CpPOK MpPEBPATUTh OTCTAIYIO0 arpapHylO0 CTpaHy C
TOJIOIAIOIINM, MOIYTPAaMOTHBIM, MIOYTH MOIYTOPaMIIIINAPAHBIM HACEJIEHUEM B TOCYJapCTBO, OBIIACB-
1Iee BCEMU BHJAMH COBPEMEHHON TEXHOJIOTMM M MAacCOBBIM IPOM3BOACTBOM KOHKYPEHTOCIIOCOOHBIX
TOBapoOB — OT KPOCCOBOK JI0 CaMbIX COBPEMEHHBIX KOMIBIOTEpPOB. I'JaBHasl cTpaTernyeckas 3anada
KuTast — co3math 0011ecTBO Ha 0a3e «IKOHOMHUKH 3HAHUI». DKOHOMUYECKHE U TEXHOIOTHYECKUE 3a1a41
B niocsieanue 15 ner pemanucy Kuraem B macmtabax u B CpoKH, HEAOCTYIIHBIE JPYTUM FOCYJapCTBaM, —
Kurait Oyner BTOpoii AepKaBoi, CITOCOOHOH OCYIIECTBUTH PEalbHOE «TOCIOICTBO B KocMoce». OaHIM
U3 petaonux (akTopoB, TApaHTUPYIOIINX PeHOMEHAIbHBIE Yeriexu Kuras, aBiseTcs: HIeoIornieckoe,
MOJINTUYECKOE €AWHCTBO M HE PUTOPHYECKUM, a IMOMIMHHBIA JHTY3Ma3M B OBJIAJCHUM 3HAHUAMHU U
BBICOKMMH TEXHOJIOTUSIMHU.

3aligure B 11000M POCCHHCKWIN CallOH-MarasiH COBPEMEHHOW 3neKkTpoHukH. Llupouaiimmii
ACCOPTUMEHT Ha JII000# BKyc U Ha 11000t kapmaH. Ho HM ofHOTO, Aa)e MpoCTeHIero, 3JeKTPOHHOTO
npudopa «Cremano B Poccum» He Haiinete: 90 mporeHTOB «caemnano B Kurae». Kuralickas ctparerus
Co3aaHusd NEpPCaOBBIX TEXHOJOTHUH SIBISIETCS HAaACKHBIM ILTaJapMOM Jid pain3allii B 6YILYH1€M
NPUHIMIIA «TOCMOJACTBa B KOocMocey». Poccusi moka HE MMEET CTpaTerud pa3BUTHS, OOBEIHHSIOUICH
00111€eCcTBO.

3a 15 ner KpUMHHAIBHBIX peOpM IO JO3YHTOM BCECHIIMS CBOOOIHOTO phIHKA B Poccuu Obina
paspylieHa 000poHHAs MPOMBIIUICHHOCTh, MAIIMHOCTPOCHHUE, CEIbCKOE XO3SHCTBO, JAE€30praHU30BaHa
apmusi. Bc€ ocHOBHOe jkM3HEoOecTieueHue OCHOBAHO Ha MPOJaXKe MPUPOAHBIX OOTATCTB, MPEKAE BCETO
HedTH, rasa, jgeca. Ha chIpbeBBIX CBEPXIOXOAaX BO3HMKIA HOBAsl «3JIMTa» — KJacc cBepxOoraueidl u
MaxpoBBId KOPPYMIIMPOBAHHBII YHHOBHUYMH ammapat. 3a4eM 3TOH 3IUTe 3a00ThI O Pa3BUTUH OTEUECT-
BEHHOUW KOCMOHABTUKH?

st Toro uTo0B! poccuiickasi KOCMOHABTHKA BOILIA B OyAYyILEM B MEPBYIO ISTEPKY, HEOOXOIMMBI
JKECTKHE COLMATBHO-TIOUTHIECKUE peopMbl. 1 He TONBKO paii KOCMOHABTHKH.

beceoosan Huxonail Ilooopsantok

CBou 3aMeyaHusi 1 KOMMEHTapuu K 3ToMy TekcTy Bl moxkete Bbickazars 3[JECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/kosmonavtika/2-1-0-36
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Cmusen Baiinbepz’'. Enunas dpusnka k 2050 roxy?

OpHa U3 IIaBHBIX 33734 (PU3MKM — IOCTUIaTh 3aMedyaTelbHOEe pa3HoOoOpa3ue MPUpPOAbl €IUHBIM
crnocoboM. Cample Oouspliie Hay4yHbIE JOCTIDKEHHMS NPOLUIOr0 OBUIM IaraMu K 3TOH Lenu:
o0benuHEeHue 3eMHON U HebecHoW Mexanuku Mcaakom HeioToHOM B 17 CTOJNETHH; ONTHUKU C TeopHen
JNMeKTpUUecTBa W MarHetusma JIkeiimcom Kiepkom MakcBemmtom B 19 cToimeTwuu; TeoMeTpHH
MPOCTPAHCTBA-BPEMEHH U IpaBUTaIK AnpoepToM DiiHITerrHOM ¢ 1905 o 1916 rox; a Takke XUMHH U
aTOMHOH (PM3HMKH B KBAHTOBOM MeXaHUKe B 20-bIX TOAax.

OlHIITeH nocBaTHa nocineanue 30 jer cBoei
KU3HU HEYJauHOMY IIOMCKY «EAMHOW TEOpPHH OIS,
KoTOpasi 00beAMHMIA OBl OOILIYI0 TCOPHIO OTHOCHTEIb-
HOCTH (€ro COOCTBEHHYIO TEOPHIO IIPOCTPAaHCTBA-BpeMe-
HU W TPaBUTAIIAN) C TEOpHeH dIeKTpoMarHeTn3smMa Makc-
Bemma. [lpoaBmwkeHne K OOBETUHEHUIO OBUIO CHEIAHO
no3Xe, HO B JPyroMm HampaBieHuu. Hama Teneperisss
TEOpHsI JIEMEHTapHBIX YaCTHILl M CHJI, W3BECTHAas Kak
CrangaptHas Mojennb (QHU3MKU 3JIEMEHTapHBIX YaCTHII,
JOCTHUIIIa 00bETUHEHUS STIEKTPOMAarHeTi3Ma co ciadbIMu
B3aUMOJCHCTBUSIMY, CHJI, YNPABIAIOIIMX B3auMOIpe-
BpAlLICHHEM HEHTPOHOB M NPOTOHOB B PaJNOAKTHUBHBIX
mpoleccax U B Heapax 3Be3n. CrangaptHas Mojenb naet
OTJIeIbHOEe, HO TIOXOXKee OINUCAaHUE CHJIBHOTO B3aMMO-
JIEeHCTBUS, YACPKUBAIOIETO KBApKU BHYTPHU MPOTOHOB U
HEHUTPOHOB, a TPOTOHBI U HEUTPOHBI BMECTE BHYTPHU
ATOMHBIX Si7IEp.

VY Hac ecTb MIEH OTHOCHUTENIFHO TOTO, KaK Teopus
CHJIBHBIX B3aUMOJEHCTBUA MOXET OBITh OOBEAWHEHA C .
TEOpHEi CIA0BIX M SJEKTPOMATHUTHBIX B3AUMOACHCTBHHA  pyc, 1. B 0ObeauHEHHOMN TeOpHH npnxo;mca
(Takoe 0ObenMHEHME 4YaCTO HA3bIBAECTCA BENMKUM  yvers neno ¢ xéammoswsiv xapaxmepom mpo-
OObenrHeHnEM, HO OHH MOTYT CpadoTaTh TOJBKO €CIM  CTpaHCTBA U BPeMEHH. B 061acTH cBepXMalbix
MOJKIIIOYUTh TPABUTALIMIO, YTO CaMO IO ceOe SBISAETCS  PAcCTOSHHIA, IPOCTPAHCTBO MOMKET OBITH Ipel-
TsDKeJIeHIe 3anayeii. Mbl I0JJ03DEBAEM, UTO OUEBHIHBIE ~ CTABICHO HENPEPHIBHON CTPYKTYPOH COCIMHS-
Pa3ITHYNs STHX CHII 00YCIOBICHBI HEKHMH COOBITHAMM Ha ~ FOUMXCS MEXTy Co00# CTpYH 1 MeMOpaH, win
camoil pamHeil cragmu Bonbmoro BspbiBa, a ucciego- — 1EMHMOO JIYriM, 70 Cero BpeMeHM ee
BaHHME JETAJICH CTOJIb PAHHEM KOCMMUYECKOH HCTOpUH, HEH3BECTHEIM.

BO3MOXXHO, MOTpeOyeT Oonee MOAXOASLIEH TeOpUM IpaBUTaUMU U APYruxX cuil. CyIIecTByeT IIaHC
3aBeplIuTh padory Haj Benukum OO0benunenueM k 2050, HO MBI Bpsil 1M MOKEM TOBOPUTH 00 3TOM
YBEPEHHO.

KBaHnToBBIE IO

CramnmaptHass Mojenb ecTh KBaHTOBO-TOJieBast Teopus. OCHOBHBIE OOBEKTHI TAKOW TEOPHH —
TOJIs, BKITFOUAs AJIEKTPUYECKHE M MAarHUTHBIE TMOJIS dJeKTpoanHaMuku 19-ro Beka. Komebanust Takux
MOJIEH MEPEHOCT PHEPTUIO0 U UMIIYJIBC C OJHOrO0 MECTa IMIPOCTPAHCTBA B IPYroe, a KBAHTOBAs MEXaHUKA
YTBEP)KAAET, YTO O3TH BOJHBI COOMPAIOTCS B MAKEThl, WM KBaHTHI, KOTOpPbIC HAOIIONAIOTCA B
J1a00PaTOPUHU KaK 3JIEMEHTApHBIC YaCTHUIbl. B 4acTHOCTH, KBAHT 3JEKTPOMArHUTHOIO IOJIs — YacTHIIa,
u3BecTHas kak ¢otoH. CtannapTHas Mojenb BKIIOYAeT B ce0s MO ISl KKJIOTO THITA 3JIEeMEHTaPHBIX
YyacTHIl, HaOJIOJaeMbIX B Jla0oparopusx (PHU3UKH BBICOKUX dHepruil. VIMErTCsS JIeNTOHHBIC OIS,
KBaHTBI KOTOPBIX MIPEICTABIIAIOT CO0O0M 3HAKOMBIE HaM AJIEKTPOHBI, COCTABIISIONINE BHEIITHUE 000JIOUKH
OOBIYHBIX aTOMOB, 0OJ€e TSHKENbIe YaCTHUIlbl, M3BECTHHIE KaK MIO-ME30HBI U Tay-ME30HBI, a TaKXke

5! Hanucano B 1999 r.; http://sceptic-ratio.narod.ru/po/kn5.htm#kn5a.
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COOTBETCTBYIOLIME MM 3JIEKTPUYECKH HEHTpaNbHblE YacTHLbI, M3BECTHBIE Kak HEWTpuHO. MMerorcs
TaKKe TOJs U1l KBAPKOB PA3IMYHBIX THIIOB, HEKOTOPBIE U3 KOTOPBIX CBA3aHBI BMECTE BHYTPH IIPOTOHOB
U HEWTPOHOB, COCTABJIOLINX siApa OOBIYHBIX aTOMOB. CHIIBI MEXAY 3TUMH YacTULAMU OOYCIIOBJICHBI
nporeccamMu obMeHa potonamu u yactunamu W', W u 7°, MepeaoNUX CIa0ble B3aUMOJICHUCTBUS, a
TaK)K€ BOCEMBIO TUIIAMH TIIIOOHOB, OTBETCTBEHHBIX 34 CHIIBHOE B3aUMOJICICTBHE.

OTH 4acTULBl JEMOHCTPUPYIOT HaM IIHPOKOE pasHooOpasue Macc, B KOTOPOM CKphITa €Iie He
MO3HaHHasg HaMM 3aKOHOMEPHOCTBh, Tae 3ekTpoH 350 000 pa3 yerue, 4yem camblil TSKENbIM KBapk, a
HEUTpUHO ele Jierde, 4eMm 3ieKkTpoH. CraHgapTHas Mojenb He MpenocTaBiIseT HaM MEXaHU3Ma,
MO3BOJISAIOLIETO PAacCYMTaTh JIIOOYI0 W3 3THX MacC, IIOKa Mbl HE BBEIEM B HEE JOIOJHHUTEJIbHBIC
ckansgpHble noms. CIIOBO «CKaJsip» O3HA4aeT, 4TO 3TH IOJSl HE YyBCTBHUTENIbHBI K HANpPaBJICHHIO B
MIPOCTPAHCTBE, B OTINYHE OT AJIEKTPUUECKUX, MATHUTHBIX U Apyrux noneid CrangaptHoil Moaenu. 3to
OTKPBIBAaET BO3MOXHOCTb TaKHM IIOJISIM 3aIONHATH BCE IPOCTPAHCTBO, HE NMPOTHUBOpPEYA OJHOMY W3
HauOoJee NOKa3aHHbIX MPUHIUIOB (PU3UKHU, COIVIACHO KOTOPOMY BCE IIPOCTPAHCTBEHHbIE HANIPABICHUS
onuHakoBo xopomd. (Hanpotus, eciau Obl, HallpuMep, UMETIOCh HEHYJIEBOE MarHUTHOE TOJIEe BCIOAY B
MPOCTPAHCTBE, TO MBI MOTJHM HACHTH()UIMPOBATH MPUBUICTHPOBAHHOE HANpaBlICHHE, WCHOIb3Ys
o0ObruHBI KoMmMac.) B3ammopeiictBue npyrux mosnerr CranmapTHOi Monmenu cO BCENPOHHKAIOIIMMHU
CKaJISIPHBIMH IOJIIMH, KaK TMOJararoT, 1aeT Macchl yactuiiam CtanaapTHoit Moaenu.

Oo0beauHenne

Tadanuna 1. OObenuHEHHE pPa3HOPOJHBIX SIBICHUH B OIHOW TEOPUHM YK€ JAOJTOE BpEMs SIBISETCS
HeHTpabHOM TeMol ¢usuku. CranmaptHas Mojenb (M3MKHM YacTHIl YCIEIIHO ONHMCHIBACT TpU (JIEKTpoMmar-
HETHU3M, cJladble ¥ CHIIbHbIC B3aUMO/ICICTBY) M3 YEThIPEX U3BECTHBIX HAYKE CHJI, HO BIIEPE/IH €llle OKOHYATEIILHOE
o0bearHEeHne ¢ O0IIel Teoprel OTHOCHTENILHOCTH, KOTOpasi OIMCHIBACT TPABUTAIMIO U PUPOAY IPOCTPAHCTBA U
BPEMECHH.

3IEKTPUIECTBO
MarHeTH3M 3JIEKTPOMAarHeTU3M
aneKTpociadboe
CBET I
B3aUMOJEHCTBHIE
Oeta pacma ciaboe
— N CrangaptHas Monens
HETPHHO B3aUMOJIEHCTBHUE
MIPOTOHBI )
HEUTPOHBI CUJIBHOE B3aUMO/IeIicTBHE )
MTHOHBI
3€MHOE
HPUTKCHHUC YHUBEpCAJIbHAS TPaBUTALIUSA O6as Teopus
HeOecHas MeXaHuKa OTHOCUTENIBHOCTH

TCOMCETpU NPOCTPAHCTBA-BPEMCHU

3a BepmnHOi

YroOpr 3aBepmuTh CraHmapTHy:0O Mognenbs Mbl JOJDKHBI MOATBEPAUTH CYIIECTBOBAHHE 3THUX
CKaJSIPHBIX TOJIEH M BBICHSATH, CKOJIBKO CYNIECTBYET WX THIOB. DTO — NpobiieMa 00HApyKEHHsT HOBBIX
9JIEMEHTAPHBIX YaCTHII, YaCTO Ha3bIBaeMbIX dactuiiamu Xwurrca (Higgs particles), koropbie MOTyT ObITh
3aperuCTPUPOBaHbl KaK KBAaHTBI 3TUX IMoJied. MBI MMeeM OCTaTOYHO OCHOBAaHMH 0XHMIAaTh, YTO 3Ta
3amada Oyner BeimonHeHa K 2020 roy, MOCKOJIBKY YCKOPHTENb, Ha3biBaeMblii BosbuM AJpOHHBIM
Komnaiimepom (Large Hadron Collider) Espomeiickoii mabopatopun (GU3HKH 3IEMEHTAPHBIX YaCTHII
613 Kenessl (CERN) 6yzet paboTath 1yist 5T0ro Golee JecaTH Jet.

52 OnHa U3 9THX YACTHIl — 6030H XHrTca — Gblla HAKOHEL] oOHapyxeHa B 2012 r. CM. 00 3TOM cratbio B.A.
Py6akoBa B aToM HOMepe Bromnerens (npum. Peoxonnezuu).
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Puc. 2. Crangapraas Mojens QU3HKH 3JIEMEHTapHBIX YaCTHUI] ONMCHIBAaET Kax-
IyI0 9acTHIly MaTepUH M KKAYIO CHITy KaK KBAaHTOBBIC IOJS. DJIEMEHTAPHEIC
YaCTUIBl MaTepUN — TPH MOKoJeHUs (epMuoHoB (a). Kaxkmoe mokoneHne 3THX
YacTUI] UMEET CXOJHYIO CTPYKTYpy CBOHCTB. DyHIaMeHTalbHBIE B3aWMOJCH-
CTBHsI TepeHocsaTess 0o3oHamMu (b), KOTOpbIC OPraHU30BaHBI COTJIACHO TPEM
OJIM3KO POJICTBCHHBIM CUMMETpHsIM. Kpome Toro, ojiHa Witk 0OJIbIliee KOJTHYSCTBO
YaCTHUII WK Nosield Xurrca (¢) MOpOoKIAI0T MacChl IPYTUX MOJIEH.

I'naBHbIE 1OCTHKEHUS
Tadauuna 2. [aBHbIE TOCTIDKEHUS QYHIAMEHTAIBHON (DM3UKH COIMKAIOTCS, KOT/1a IPHUHLUITEL Pa3TUYHbIX
TEOpUIl IPUBOJASTCS B COOTBETCTBUE B PAMKaxX HOBOM €IMHOM CTpYKTyphl. HaM moka emnie He U3BECTEH NIPUHLNIL,
JexalMi B OCHOBE 00bEMHEHMsI KBAaHTOBOM Teopuu mois (B ¢popme CranmaptHoit Monenu) ¢ oOeit Teopueit
OTHOCHTEIIFHOCTH.

KBanToBas Mexanuka:
KOPITYCKYJISPHOBOJIHOBO! JAyallu3M,
CYTIEPTIO3HIINS, BEPOSTHOCTh

KsanToBas Teopus [lomns:
BHPTYyaJIbHBIE YaCTHUIIHI,

MEePEHOPMHUPOBKA
Cuenmanbnas Teopust

OTHOCUTEIIFHOCTH: reoMeTpusa f)

MIPOCTPAaHCTBA-BpEMEHH, O6mas Teopus '
OTHOCHUTEIFHOCTD JIBIKEHUS OTHOCHTETHHOCTH: MIPHHIHIT
HerotonoBckas MexaHuka: SKBHUBAJICHTHOCTH, JMHAMUKA
YHUBEpCabHas IPaBUTALIUS, CHJIa U [ [IPOCTPAHCTBA-BPEMEHH

YCKOpEHUE

[To menbiel Mepe, AOKHA OBITH OOHApPYKEHA CIUHCTBEHHAs JJIEKTPUYECKH HEHTpaibHast
ckansipHas gactuna. byger katactpodoit, eciu Bc€, uto oOHapyxkutcs k 2020 roay, TeM HE MEHee, TaK
Y OCTAaBHUT Hac 0e3 KJI04a K PEeIIeHHI0 OTPOMHOM 3araJIkiu XapakTepHBIX SHEPTHid, ¢ KOTOPIMHU CTaJKH-
BaroTcA B (pM3KKe (M3BECTHOM KaK MpoOiieMa Hepapxum).

Camas Tspkenas w3 u3BecTHbIX wyacTul CtaHaapTHOH Monenu — BepxHuid kBapk (top quark), c
MaccoBbIM 3kBHBaJieHTOM B 175 I'3B. (Ogun 3B — HeMHoro Oosibliie 4eM 3HEprus, colepxaiiascs B
MpOTOHHOW Macce). Eme He oOHapy)XKeHHBIE YaCTHIIBI Xurrca,”® Kak OXKHIACTCH, OyIyT WMETh
nogo6ueie Maccel, oT 100 mo Heckonbkux coteH I'3B. Ho mmeercss ocHOBaHHME cUMTaTh, YTO IIKaIa
Macc, KOTopble OyIyT MOSBIATHCS B YPaBHEHUSX elle He CHOPMYIMPOBAHHOW OOBEIUHEHHON TEOPHH,
Oyner HamHoro Oojbieii. B CranmaptHoit Mojenu B3auMOACHCTBUS TOJIeH TII00HOB, W-0030HOB, Z-
0030HOB M (POTOHOB C APYTUMH TOISIMH 3TOW MOETH MMEIOT Pa3IMYHyI0 MHTEHCHBHOCTH; UMEHHO
MO3TOMY CHJIBI, IPOU3BEACHHBIE 0OMEHOM TItooOHaMH — MpuOim3nuTensHo 100 pa3 Gonblie, yem apyrue
npy OOBIYHBIX yciaoBusX. ['paBuTaius — 3HaUnTeNBEHO OoJiee ciaboe B3auMOACHCTBHE: BETMUMHA CHIIBI
TATOTEHHS MEX/Ty SIEKTPOHOM U IIPOTOHOM B aTOME BOOPOA — COCTABIsAET mpuOmsuTensao 10 ot
BEJIMYUHBI AIEKTPUUECKON CHIIBI.

% Cm. IIPUM. pEA.
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Inektpalnaban CunemodnextpoCnaban  MnaHEoBCKAR
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IHeprua (rag)
Puc. 3. [IpoGnema mepapxuu — Mepa HaIllero He3HaHUs. B skcriepuMeHTax (JKenTas 30Ha), UMEIOIINX JeII0
¢ sHeprusamMu npudausuressHo 10 200 9B peructpupyercs 1enblii aCCOPTUMEHT Macc YacTUIbI (KpacHbIe
TOYKM) M IIKaJ SHEPIUU B3aMMOJEHUCTBHS (3€JEHBIC IIOJIOCHI), KOTOpPBIE BEChMa XOPOILIO OIMCAHBI
CrangaptHOi Mogenblo. 3araakoil Ui Hac SIBISETCS OOIIMPHBIA MMPOMEXYTOK MEXIy ABYMs JajbHeii-
MM JHEPreTHYCCKHM IIKANAMH, 4 HMEHHO CHIIbHO-3IIEKTpociaboro obwsemumenus (10° IsB) u
IUTaHKOBCKOM INIKAaJIbl, XapaKTEePHOM 11 KBaHTOBOI rpaBUTAllUU (1018 IB).

Ho Bce 3Tu cnibl B3auMozeiCcTBUS 3aBUCAT OT 3HEPIHHU, IPH KOTOPOHl OHM U3MEPEHBI [CM. WILIL.
«Cunst Csizuy, puc. 5]. IlopasutenbHo, 4To, Korjaa B3auMoaecTBus mosied CtanmapTHoW Momenu
SKCTPANOIUPYIOTCS B OOJNACTh BBICOKMX DHEPTUil, OHM BCE CTAHOBSTCS PAaBHBIMH IPYr JAPYTY IpH
SHEPTHsIX HEMHOTO OOIbIle, YeM 10 I'B, u cuma CPaBUTALMU UMEET Ty XK€ CAMYK0 BEIUYUHY IPU
SHEPruAX HE HAMHOIO BBIIIE, YEM 10" I'sB. (IlpemyioskeHHBIE YTOYHEHHS B TEOPUHU TPaBUTAIUH
IMOKAa3bIBAIOT, YTO BCIIMYMHA CUJIbI I'paBUTAIIUN MOXCET CPABHATHCA C APYTUMHU CUJIAMU YIKE IIPU 1016
I'3B.) MBI NpUBBIKIHN K AOBOJIBHO OOJIBIIMM MAacCOBBIM OTHOLLICHHSM B (PU3MKE 31€MEHTAPHBIX YaCTHIL,
npumepHo oT 1 7o 350 000 pa3 B OTHOLIEHUU MAcCChl BBICHIEIO KBapKa K 3JEKTPOHHOM Macce, HO 3TO
HUYTO TIO CPaBHEHHIO C OTPOMHBIM OTHOIIEHHWEM (yHJaMEHTANbHON IIKaIbl SHepruu Bemukoro
O6bemunenns 10" B (1 Bosmoxkuo 10 I3B) K sHepreTHueckoii mKane npubtusuteasHo 100 B,
tunuaHoi s CranpmaptHoit Monemn. OcHOBHas 3amavya TpoOJIeMbl HepapXuu — OOBSICHHUTH 3TO
OTPOMHOE COOTHOLIEHHE, 3TOT I'MI'AaHTCKUI CKauOK OT OJHOIO YPOBHS IO CIEAYIOIIErO B IOCIENO-
BAaTCJIbHOCTH SHCPICTUUCCKUX IIKaJ, MPUYCM 3TO OTHOLMICHUEC JOJIKHO OBITH HE PEIYJILTATOM MMOATOHKHU
KOHCTAHT B HAllIMX YPaBHEHMSX, & €CTECTBEHHBIM CJIEACTBHEM (PyHIaMEHTAIBHBIX IPUHLHIIOB.

a b [

2 , —~ ) _
T ’f"z’? - A=ma 4 i
> . S e - "'_'/."_;‘_)5"\{—\

: ¢

‘ﬂ*‘-—-_‘ ¥, e j Ry
Puc. 4. meeTcs HeckolbKO IyTeld OOBEOUHEHWS (U3MKH, Haxoxsmieiics BHe CranmaptHod Mopemu. Momemu
TEXHUKOJIOpa (a) TPEACTABISTIOT HOBBIC B3aMMOJNCHCTBHS, AHAJOTHYHBIC «IIBETHOI» CHIIE, KOTOpas CBS3BIBAcCT
kBapku. Kak ciencTBue 3TOro — MOSBICHUE HOBBIX IMOKOJEHHUH YacTHUL, OTJIMYAIOIIMUXCS OT TPEX H3BECTHBIX.
Cynepcummetpus (b), cBs3piBaromas GepMHOHBI ¢ 0030HAMH, JO0ABIAET K Ka)XIOW M3BECTHOH YACTHIIE CYIEPCUM-
METPUYHOTO MapTHepa. M-Teopus U Teopus CTPYH (C) BUIOU3IMEHSIOT MMOTHYIO MOJETh B TS PMUHAX HOBBIX OOBEKTOB
THIIA KPOIIIEYHBIX CTPYH, METEIh U MEMOpPaH, KOTOPbIE BEAYT ceOs MOJ00HO YacTUIAM TPU HUZKHUX IHEPTHSIX .

TeopeTnku MPeUTOKUIN HECKOJIFKO MHTEPECHBIX HACH TSI €CTECTBEHHOTO PEIICHHSI MPOOIEeMbI
WepapXuH, BKIIOYas HOBBIM NMPUHIUI CUMMETPHH, U3BECTHBIM KaK CylepCUMMETPHs (KOTOPBIN TaKkxke
YJIy4IIaeT TOYHOCTh, C KOTOPON CHJIBI B3aWMOJCWCTBHU CONMKAIOTCA TPU 10" IB), mmu HOBOE
CHUITbHOE B3aUMOJIEHCTBHE, M3BECTHOE Kak TexHukomop (technicolor). Bce st Teopuu comepikar
JIOTIOJTHUTENBHBIE CHITBI, KOTOPbIEe 00BhEIUMHEHBI C CHIILHBIMH, CITA0BIMH ¥ 3JIEKTPOMArHUTHBIMU CHJIAMH
TIPH HEPTUSAX MPHOIUZUTEITHHO 10* I'sB. HoBble B3auMOAEHCTBHS CTAHOBATCS peo0IIaaroIIUMU TIPU
SHEPTHSIX HAMHOTO HIDKE 10 I'3B, HO MBI HE MOXXEM HaOIIOAATh MX HETIOCPEACTBEHHO, TaK KaK OHU HE
JIEWCTBYIOT Ha M3BECTHBIC dacTuilkl CTaHgapTHOi Momenu. BMecTo 3TOro OHM JEHCTBYIOT Ha JAPYTHE
YaCTHIIBI, KOTOPBIC SIBIISIOTCS CIUIIIKOM MAaCCHUBHBIMH, YTOOBI OHU MOTIIM OBITh TOJYYEHBI B HAIUX
nabopaTopusx. DTH «OUEHB TSHKEIIbIC) YaCTUIBI — TEM HE MEHEe, HAMHOTO JIerde, 4eM 10*° B, OTOMY
YTO OHHU MPHOOPETAIOT CBOIO MACCy M3 DHEPTHUH HOBOTO B3aMMOJICHCTBHUS, KOTOPOE SIBISICTCS] CHITBHBIM
TOJILKO JIAJIEKO HIDKE 10* IB. B sroit KapThHe u3BeCcTHble yacTulbl CranpapTHod Mopenu
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B3aMMO/ICHCTBOBAIM OBl C CAMBIMH TSDKEJIBIMU YACTHIIAMH, M MX MacChl BOSHHKHYT KaK BTOPHYHBIN
3¢ ¢deKT 3TOro OTHOCHUTENHHO CIIa00TO B3aMMOACHUCTBHSA. OJTOT MEXaHHM3M pemwit Obl mpoliemy
Wepapxuu, AeJias W3BECTHBIE YACTHUIIHI JIETUE, YeM CaMmble TSHKENbIe YacTHIbl, KOTOPhIE CaMU HaMHOTO
JIeTye, 4eM 10" I'sB.
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OHeprua s3aumogenctaeus (MB)
Puc. 5. KoHCTaHTHI CBA3M B3aMMOJAEHCTBUN HE OCTAIOTCS MMOCTOSHHBIMHM, @ MEJUIEHHO H3MEHSIOTCS B 3aBUCUMOCTHU
OT PHEPTUH; 3TOT MPOLECC TOYHO OMHKCAH KBAaHTOBOM TeopHel MO U MPOBEPEH 3KCIEPUMEHTOM BIUIOTH A0 200
I'>B. Teoperuueckast 3KCTpamosIus MOKa3bIBAaeT, YTO TpU B3auMmojeiicTBus CranmapTHOM Monenu (cuiabHOE U
o0BeIMHEHHBIE cl1ab0e M AJIEKTPOMAarHUTHOE) HMMEIOT NPHOIM3UTENBHO PAaBHYI0 HWHTEHCHUBHOCTh IIPHU OYEHB
BBICOKHX JHeprusx (a), a mpu ydere cymnepcuMmerpuu (b) 3TO paBEeHCTBO CTAaHOBHTCS elle 0ojiee TOYHBIM.
TonmmHa KpUBOH yKa3bIBaeT MPUOIM3UTENHHYIO HEONIPEICIICHHOCTh B KOHCTAHTaX CBA3H.

Bce 3t naen nMeroT oOLIyI0 YepTy: OHU TPeOYIOT CYILIECTBOBAHHMS 300IapKa HOBBIX YaCTHII C
Maccamu He HaMHoro oomsine uem 1000 I'3B. Eciau B 3THX Maesx €CTh IO UCTHHEI, TO 3TH YaCTHI[EI
JOJDKHBL ObITH 00HapysxeHbl K 2020 B bonmsmiom Anponnom Kosnaiinepe, a HEKOTOpbIe M3 HUX MOXKHO
oOHapyxuTh naxe pasbiie B Fermilab wim CERN, X0TS ¥ HE HMCKIIOYEHO, YTO AJSL ATOTO MOXKET
MOHAI00UThCS OONBIIE YeM JECATHIIETHE W HOBBIE YCKOPUTENH, YTOOBI MCCIENOBAaTh MX CBOMCTBA
nonHocthio. Korza 3ti yactuipl OyayT oOHapy:KeHBbl M UX CBOWCTBAa U3MEPEHBI, MbI Oy/IeM CIIOCOOHBI
y3HaTh, NEPEXMWIA JH Kakas-mu0O W3 HUX paHHHUE MOMEHTHl bombmioro B3pwiBa, uToOBI TEmEph CTaTh
«TeMHOI Marepueit» (dark matter) B MeXranakTH4eCKOM MPOCTPAHCTBE, KOTOpas, KaK CUUTACTCS,
COCTaBJISIET OCHOBHYIO YacTh CYIIECTBYIOLIEH Macchl BCeJIeHHOW. Bo BCIKOM cityuae, KakeTcsl BeposIT-
HBIM, 4TO K 2050 MBI nIOiiMeM, B YeM NPUYKHA TAKOTO OTPOMHOI'O OTHOILIEHHUS 3HEPIreTHYECKUX HIKAaJl.

ITopaBieHHDBIE B3AaUMOAEHCTBHSA

Yro xe Oyner manbme? He mmeercs: ¢akTHUECKH HUKAKOTrO IIAHCA, YTO MBI OyJeM CIIOCOOHBI
CTABHTh JKCIIEPUMEHTHI, B KOTOPBIX HM3ydYalHCh OB MPOLECCH mpH sHeprusx wactui 10'° IsB. B
CYIIECTBYIONIMX TEXHOJOTUAX JIUAMETP YCKOPHUTEINS MPOMOPIIMOHATICH YHEPTUH, COOOIEHHON YCKOpPEeH-
HbIM yactuiaM. [[1s pa3roHa 4yacTuilbl 10 SHEPTUU 10" I'>B moTpe0OoBajcs ObI YCKOPUTENNHh AHAMETPOM
B HECKOJIKO CBETOBBIX JIeT. Jlaxke eclii KTO-HUOYyIb M Hallell Jpyroi crocod KOHLUEHTPUPOBATh TAaKOE
00JBpIIIOE KOTMYECTBO SHEPTHUH HA OTAEIBHON YacTuile, TO OyIeT O4YeHb TPYJHO W3BIEYh IOJIE3HYIO
UHQOpMAIUIO M3 HAOJNIOJEHNsT HAJl MIPOIlecCaMy MIPH TaKuX dHeprusix. Ho Jmaxxe mpu TOM, 94TO MBI HE
MOXEM H3y4aTh IIPOLIECCH NpH SHeprusx mopsika 10'° 5B HemocpeaCTBEHHO, MMEETCs OueHb
XOPOIIUH IIAaHC, YTO 3TU MPOIECCH MPOU3BOAIT 3()(EKTHI U IPU JOCTYIHBIX SHEPTHUAX, KOTOPHIE MOTYT
ObITh 3a(D)MKCHPOBAHBI SKCIEPUMEHTAILHO, IMOTOMY YTO OHW HE BBIXOJST 33 PaMKH JIO3BOJEHHOIO
CrangaptHoit Mojenslo.

CranpnaptHass Mojenb — KBaHTOBasl TEOPHs MOJS CICLHATBHOIO BUIA, & MUMEHHO «IIEPEHOpP-
MUpyeMas» TeopHs. JTOT TEPMUH OTChUIAeT Hac Hazax K 40-bIM rojam, Korja QU3WKH YYHUIHCh, KaK
WCIIOJIb30BaTh MEPBBIE KBAHTOBO-IIOJIEBBIE TEOPUH IS BBIUYMCICHHS TOHKOH CTPYKTYphl aTOMHBIX



«B 3amuUTy HAYKI)) 48 Brosuierenn Ne 11

ypoBHei. OHU HaILIN, YTO BBIYHCICHUS, NCTIONB3YIOIINE KBAHTOBYIO TEOPHUIO TOJIA, Aal0T OECKOHEUHBIE
BEJIMYMHBL; TaKasi CUTyalusi OOBIYHO O3HAYaeT, YTO Teopus JUOO0 y>KacHO MCHOpYeHa, TM00 HaXOOUTCs
BHE IPEAEIOB CBOEH MpuUMeHUMOCTH. Ho OHM BOBpeMs HaluIM croco0 oOpaiieHus: ¢ 6eCKOHEUHBIMU
BEJIMYMHAMH, BKJIIOYAsl UX IPH MOMOIIHU TIEPEOTpeIeIeHHs WK «IIepeHOpMUpoBKm» (renormalization) B
HEKOTOpble (DM3MYECKHE IIOCTOSIHHBIE THUIA 3apsiia M Macchl 37eKTpoHa. (MuHuManbHas Bepcus
CrarnmapTHOii Mojaenu ¢ OqHOW CKaJIIpHOHM dacTuilelt umeeT 18 Takux KOHCTaHT). Teopuu, B KOTOPHIX
9Ta mpoleaypa padoTana, Ha3bIBAIKUCH MEPEHOPMHUPYEMBIMU U UMEIH OOJiee TIPOCTYIO CTPYKTYPY, YeM
HETIEPECHOPMUPYEMBIC TEOPHUH.

NmenHo ata mpocTas mepeHopMupyemas crpykrypa CrammaptHoil Momenn TO3BOJSET HaM
NOJIy4aTh TOYHBIC KOJIMYECTBCHHBIE IPEACKA3aHUsI IKCIEPHUMEHTAIBHBIX PE3yJIbTaTOB, MPEICKA3aHUs,
Yyell ycrex MOATBEPIUII 3aKOHHOCTh TEOpUH. B 4acTHOCTH MPUHLIMI NEPEHOPMUPYEMOCTH COBMECTHO C
pasIn4YHBIMU IpUHOUNAMH cuMMeTpud CranzapTHo Mozenu 3amperiaer HeHabIroAaeMble POLECCH
THUIIA pacnazia U30JIMPOBAHHBIX IPOTOHOB M 3alpeIlaeT HeHTPHUHO UMETh Maccy. OU3NKH 0OBIYHO UMETH
OOBIKHOBEHHUE TOJIaraTh, YTO KBAHTOBAsl TEOPHUS MOJISl, UMEIOLAsi OTHOLICHHUE K PEalbHOCTH, JOJKHA
OBITH MepeHOpMUpyeMa. ODTOT MPHHUMI ObUT TOCHOJACTBYIOIIMM B (opmynupoBkax CraHmapTHOU
Mopemu. I Tor dakt, 4ro mo (yHIaMEHTATFHBIM MPUYMHAM HEBO3MOXKHO OBLIO CPOpPMYIHpPOBATH
NEPEHOPMUPYEMYIO KBAHTOBYIO TEOPHUIO TPABUTAIINH, BCEJISIT B TEOPETUKOB OOJIBIIYIO TPEBOTY.

CeroaHs ke TOJOKEHHUE /el M3MEHWIOCh. Pa3Hble Teopuu B (DU3HKE SIEMEHTAPHBIX YaCTHIL
pasIn4aoTCcs B 3aBUCUMOCTH OT SHEPIUU paccMaTpUBAEMBIX MIPOLIECCOB U peakuuil. Bzanmoneiicteue,
00ycIoBIIeHHOE OOMEHOM OYeHh MACCHUBHOW YaCTHUIIBI, OyNeT 4Ype3BBIYAHO CIaOBIM TMPH SHEPrHIX
HU3KUX 10 CpaBHEHHIO ¢ TOW Maccoil. U mpyrue 3ddexTs Takke MOTyT OBITH TOAABICHBI MOJT00HBIM
o0Opa3om, — Takast 00JIacTh HU3KUX DHEPTUil paccMaTpruBaeTcs B 3(h(GeKTHBHON TEOpHH MO, B KOTOPOH
9TH B3aWMOJCHCTBHUS SIBJIAIOTCS HUUYTOXHBIMHU. TE€OpEeTHKH MOHSUIH, 4yTO Jro0as (yHIaMeHTaIbHas
KBaHTOBasi TEOPHUsS, COBMECTHUMAs CO CIICIMAIbHON TEOpHEH OTHOCUTEIBHOCTH, MPEBpAIlAeTCs MpU
HU3KUX DHEPTHSIX B MEpeHOpMUpYyeMyto Teoprio. Ho xoTs OeckoHedHOCTH BCE elle He JOMYCKaroTCs B
TEOpHI0, 3TH 3G (EKTUBHBIE TEOPUH HE MMEIOT MPOCTON CTPYKTYPHI KIACCHUECKON NMEPEHOPMUPYEMOM
TeopuH. BmMecTo TOro 4yToObI MOTHOCTBIO UCKIIIOYATh JIOTOJIHUTEIbHBIEC CIIOKHBIC B3aUMOJICHCTBUS, UX
JIENA0T CUIIBHO TIOJJaBICHHBIMU B 00JIACTH HMKE HEKOTOPOT'O XapaKTEPHOTO IHEPreTHYECKOTO MOpora.

A TpaBHTalMs W €CThb MMEHHO TaKO€ IIOABICHHOE HENEPEHOPMHUPYEMOE B3aMMOJECIHCTBHUE.
HmMeHHO OT ero cuibl (WIM NpaBWIbHEE C1a0OCTH) HNPH HU3KHUX SHEPIHAX MbI JeaeM BBIBOA, YTO €ro
(yHIaMeHTambHas SHepreTHUecKas mkama — npumepro 10 B, J[pyroe MmomaBleHHOE HEIEPEHOP-
MHUpPYEMO€ B3aHMMOJICHCTBHE esano Obl MPOTOH HECTAOMIIBHBIM C IIEPHOAOM HOJIypacnajga B JUara3oHe
ot 10* 10 10* ner, koTopblit BO3MOXHO He ymacTcs 3adukcnpoBath naxe u kK 2050. JIpyroe e
MOJ]ABJIEHHOE HETIEPEHOPMUPYEMOE B3aUMOJCHCTBHE COOOUIMIO Obl HEHTPHHO KpOIIEYHBIE MAcCHl,
npu6mmsurensro 10! T9B. Vike ceifuac MMEIOTCS HEKOTOPHIE JOKA3aTENbCTBA, YTO MACCHI HEHTPHHO
MMEIOT UMEHHO TaKoH MOPSAA0K; OKOHYATEIILHO K€ 3TOT BONpoc OyzaeT ynaxeH 3axouro 1o 2050.

Taxue HaOmroneHus OyAyT BechbMa MOJIE3HbI U1 00bEAMHEHHON TEOPHH BCEX CHII, HO IOCTPOCHHE
9TON TEOPHH, BEPOSITHO, HE OyZeT BOZMOXKHO 0€3 TOSIBICHUS PaJUKaIbHO HOBBIX ujael. Hexoropeie u3
HHUX YK€ BBUIBUHYTHI U 00cCyxkaatoTcsi. IMeIoTCsl IsITh pa3iIM4HbIX TEOPHH KPOLIEYHBIX OJHOMEPHBIX
00BEKTOB, U3BECTHBIX KAaK CTPYHBI, pa3IMYHbIE MOJBI KOJIEOAHUI KOTOPBIX MPOSIBIAIOTCS NPU HU3KOU
SHEPIUM KakK pa3iW4Hble BHUJBl YaCTHII MU OYEBUIHO TPEJICTABISAIOT COOO COOTBETCTBUSI KOHEUHBIM
TEOpUSAM TPaBUTALMU U ApYyTrux cuil B 10-MepHOM mpocTpaHcTBe-BpeMeHu. Koneuno, Mbl He xuBeM B 10
U3MEPEHHSIX, HO BEPOSITHO, YTO LIECTh M3 3THUX M3MEPEHUH MOTYT OBITh CBEPHYTHI HACTOJBKO CHIIBHO,
9TO OHM He HAONIOAIOTCA B MIporeccax npH sHeprusix ke 10'° T5B, NpUXOAsmEXCs HA OXHY
yacTully. SICHOCTh BO BCEM 3TOM IOSIBUJIACH JIUIIL B TIOCJIEIHHE HECKOIBKO JIET, KOTJa 0Ka3aJoCh, YTO
9TH TSITh CTPYHHBIX TEOPUH (@ TakKe KBaHTOBas Teopus moiyisi B 11 u3MepeHusx) — ecTb HE UTO MHOE,
KaK TMpHOJIMKEHHBIE BEPCHM E€AMHCTBEHHOW (yHAaMEHTaJbHON Teopuu (MHOrAa HaszpiBaeMond M-
Teopun). Ho moka ele HUKTO He 3HAeT, KaK 3alicaTh YPaBHEHHS 3TOW TEOPHHU.

BHe nmpocTpancTBa M BpeMeHH

JIBa OONMBIIMX MPEMSATCTBUS CTOST HA MYTH K PEHIeHHIo 3ToH 3ana4yn. OIHO — 3TO TO, YTO MBI HE
3HaeM, Kakue (U3MUECKHe NPUHIMIIBI YIPABISIIOT Takod (yHAaMeHTalIbHOU Teopueil. B paspabotke
oOmiell TeOpHUH OTHOCHTENBHOCTH DWHINTEHH PYKOBOJCTBOBAJICS NMPHHLMUIIOM, KOTOPHIH OH BBHIBEN U3
M3BECTHBIX CBOWCTB T'PAaBHUTAIlUHM, — MPHHIIAIIOM SKBHBAJCHTHOCTH CHJI TSATOTEHUS M WHEPIHUOHHBIX
s dexToB THNa UEHTpoOekHOW cuibl. PazButne CranpapTHod Monenu HMCXOAWIO W3 IMPHHIUNA
KaJMOPOBOYHOM CHMMETPUH, KOTOPBIN fABJsieTCs 00O0OLIEHHEM HM3BECTHOTO CBOMCTBA BJIEKTPUYECTBA,
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3aKJTFOYAIOIIETOCS. B TOM, YTO (PU3NYECKHIA CMBICT UMEET TOJBKO Pa3HOCTh MOTCHIMAIOB, HO HE CaM
MOTEHITAT HEMOCPEICTBEHHO.

Ho moka eme He oOHapykeH KakoH-THOO (hyHIaMEHTANbHBIA MPUHINIL, UCXOAS U3 KOTOPOTO
MOXHO OBUIO OBbI TIOCTPOUTH M-Teopuio. Pa3nuyHbple anmpoKCUMAIMM K STOW TEOPUU HAITOMHHAIOT
CTPYHHBIE WM TIOJIEBbIE TEOPUHU B MPOCTPAHCTBE-BPEMEHH PA3NUIHON Pa3sMEPHOCTH, HO BOZMOKHO, 9TO
HOBasi (pyHmaMeHTabHAs TeopHus BOOOIE He JOKHA (OPMYIHPOBATHCS B TEPMHUHAX IPOCTPAHCTBA-
BpeMeHH. KBaHTOBas Teopus MOJIS JOBOJBHO CHIIEHO OrpaHWUYCHA NMPUHITUIIAMH, JISKAIIUMUA B OCHOBE
MPUPOABl YETHIPEXMEPHOTO MPOCTPAHCTBA-BPEMEHHU, KOTOPHIC BKIIOYCHBI B CICHUATBHYIO TEOPHUIO
OTHOCHUTENHHOCTH. Hen3BecTHO, KaKMM 00pa3oM MBI MOXKEM MONYYHUTh UAECH, HEOOXOAUMBIE TSI BEPHOU
(hopMyTUPOBKH HOBOW (DyHIaMEHTAIbHOW TEOPWH, €CIIH 3Ta TEOPHS JOJDKHA OMUCHIBaTh 00JacThb, TIe
BCC MHTYUTHBHBIC MPEJICTABICHUS, TPUOOPETCHHBIC HAMU U3 XXU3HU B MPOCTPAHCTBE-BPEMEHHU, CTaHYT
HEMMOAXOIAIIINMU?

Jpyroe mpensTCTBHE COCTOUT B TOM, UTO, IaXKE€ €CITU MBI ObUTH OBI M CTTIOCOOHBI c(pOPMyIHPOBATH
(yHIAMEHTATLHYI0 TCOPHIO, MBI HE MOTJIM ObI 3HATh, KaK €€ MCIIOJb30BaTh, YTOOBI JICNIATh MPE/ICKa-
3aHMSI, TOJTBEPXKIAIOIINE €€ HCTUHHOCTh. DBONBIIMHCTBO YCHEMIHBIX Mpeackazanuit CraHaapTHOM
Mopenu ObIT OCHOBaHBI HA METOJE BHIYMCIICHHUS, M3BECTHOM KaK TEOPHs BO3MYIICHHH. B KBaHTOBOI
MEXaHUKE BEPOSATHOCTU (U3NYCCKUX MPOIECCOB BBIUUCIISIOTCS CYMMHUPOBAHUEM 10 BCEM BO3MOXHBIM
MOCJICTOBATEIPHOCTSAM IPOMEKYTOUHBIX IIIarOB, Yepe3 KOTOPhIE MOXKET IPOUCXOIUTH IMPOIIECC.
Hcnonp3yst Teopuro BO3MYIIEHHIA, BHaYalle PACCMAaTPHUBAIOT TOJIBKO CAMBIE IMPOCTHIE IMMPOMEKYTOUHBIC
Iard, MoToM OoJiee CIOXKHBIE, U TakK jJajiee. ITOT crocod paboTaeT TOIBKO B TOM CiIydae, eciid BcE
Oosee u OoJiee CIOXKHBIC MPOMEKYTOUYHBIC IIarH JA0T YMEHBINAIONIUECS BKJIAJbl B BEPOSTHOCTh; 3TO
00BIYHO UMEET MECTO B TOM CIIy4ae, eCli KOHCTaHTa CBS3M JOCTAaTOYHO Maja. MIHOTa Teopus ¢ O4eHb
CHJIBHBIM B3aWMOJICHCTBHEM SKBHBAJIEHTHA JIPYTOH TEOPHH C OYEHb CiIa0bIM B3aMMOJEHCTBHEM, B
KOTOPOM MPHUMEHHUMBI METObI TEOPUU BO3MYILIEHUH. Takoe OTHOIIEHHE HKBUBAJICHTHOCTH JECHCTBYET
JUISL HEKOTOPBIX Map U3 ISTH CTPYHHBIX Teopuil B 10 m3MepeHusx u Teopuu nois B 11 uaMepeHusx,
yHOMSIHYTBIX paHee. K cokameHuto, B3auMoaeicTBus (yHIAMEHTAIFHOW TEOPHUH, OYEBHIIHO, HE
SIBJIIIOTCS. HU OYCHb CHIBHBIMU, HHU OYCHBb CJIAOBIMM, UCKIIOYas TEM CaMbIM JII000€ HCIOJIb30BaHUE
TEOpPUHU BO3MYIICHUH.

ITonck oTrBeTa

MpbI He MOXKeM celdac ckas3aTh, Kora OyIyT petieHsl 3T Ipo0ieMbl. MOXKET OKa3aThCs, YTO OHH
MOTYT OBITh PEICHbI B TPENPHHTE, HAMKMCAHHBIM 3aBTpa KAKMUM-HHOYIb MOJOJBIM TEOPETUKOM. A
MOJKET 0Ka3aThCsl, YTO OHHU He OyayT periensl U B 2050, win naxe B 2150 roxy. Ho naxe xorna onu u
Oy/ILyT PElICHBI, IOKA MBI HE CMOXEM CTABHTb JKCIEpPHMEHTHI mpu dHeprusix 10'° IsB wmn u3yuats
Oosiee BBHICOKME M3MEpPEHUsI, Hac He OyJeT OeCHOKOWThH MpoOiieMa MPOBEPKH UCTUHHOCTH (QyHAaMeH-
TaNbHOW O0BEJINHEHHOW TeopuH. [IoMHUMO MPOBEPKH, MPABUIIBHO JIM TEOPHs OOBSICHSIET U3MEPEHHBIC
3HaveHUs pu3nyeckux moctossHHbIX CranaapTHOW Moaenu, Oyayiue SKCIepUMEHTHI JIOJKHBI BBISIBUTh
HOBbIE 3¢ eKThI, He penycMoTpeHHble B CtannapTHOH Monenu.

Bo3MoHO, 4T0, KOrja Mbl HAKOHEI] IIOMMEM, KaK YacTUILbl U CHJIBI BEOyT ceOs IpH SHEPIusix 110
10" I'sB, MBI TOJNBKO CTOJKHEMCS C HOBBIMH TaifHAMHM, a JI0 3aKIIOUMTEIHHOTO O0BbEIMHEHHs OyjeT
ropaszuo jganblie, yeMm Korzpa-nudo mo storo. Ho s comHeBatoch oTHocuTenbHO 3Toro. Iloka emie Her
HMKAKMX HAMEKOB HA TO, YTO (DyHIaMEHTAlbHAs JHepreTHuecKas INKama mpoctupaercs aambme 10%°
I»B, a Teopus CTpyH Haxe Hpearojaraer, 4To Oojiee BBICOKHE SHEPrHMHM HE HUMEIOT (U3NUECKOrO
CMBICTIA.

OTKpbITHE OOBEIMHEHHOH TEOpUH, OMHCHIBAIOUICH MPUPOAY B YCIOBUSX JIOOBIX DHEPruid,
MO3BOJIUT HAM OTBETHTH Ha Camble TITyOOKHE BOITPOCH KOCMOJIOTHH: MIMEET JIM PACIIMPSIIOIIEecs: 00IaKo
TaJlakKTHK, KOTOpOe MBI Ha3biBaeM bombmmM Bi3pwiBom, Hawanmo Bo BpemeHu? SBnsiercst nu bonbmoit
B3pbiB TOJBKO OJHHMM 3IMHU30JI0M HCTOPHH BCEICHHOW, B KOTOPOU OOJBIIME W MalleHbKHE B3PBIBBI
NPOUCXOAT BedHO? M3MeHstoTes mu pu3ndeckne KOHCTAHThI MM JIaKe 3aKOHBI MPHUPOJBI OT OJTHOTO
B3pBIBA K IpyroMy?

Oto He OyneT KOHIOM (HU3MKH. JTO, BEPOITHO, JaKe HE TIOMOXKET HAM B PEIICHHH HEKOTOPBIX
elle He PELICHHBIX MpoOJeM CerogHsIHed GU3UKH, THIA TTOHUMaHUs TypOyJIE€HTHOCTH U BBICOKOTEM-
nepaTypHoi cBepxmnpoBoauMocTiH. Ho 310 Oyzer koHen (U3MKU ONpPEAETCHHOIO THUMA, a NMEHHO
NOMCKa 00bEAMHEHHON TEOpUH, KOTOPask BICUET 3a cO00i Bce apyrue HakTsl GPU3NUECKON HAYKH.

[epeBon ¢ anrnuiickoro Andpes Kpawenuyuwl
© 1999 Crusen Baitnbepr (Tekcr)
CBou 3aMe4aHns 1 KOMMEHTapHH K 3TOMY TeKcTy Bbl MmoskeTe Boickaszats 3/IECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/ustrojstvo_vselennoj/2-1-0-15
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Pybaxoe B.A.
K oTKkpbITHIO HOBOM (PyHIAMEHTAJIBLHON YaCTUIILI — 0030HA
Xurrca — Ha boJabIoM agpoOHHOM KoJLIalaepe

Hucmumym s0epHuix ucciedosanuii PAH

1. Beeoenue

4 wrons 2012 roma cocTostoch COOBITHE, UMEIOIIEE BBIJAIOIIEECS 3HAUYCHUE TSI COBPEMEHHOMN
¢usuku: B LIEPHe ObuT10 00BSBICHO 00 OTKPHITHH HOBOM 4aCTHUIIBI, CBOMCTBA KOTOPOH, KaK OCTOPOIKHO
3a4BIISIIOT aBTOPBI OTKPBITHS, COOTBETCTBYIOT 0’KMJAEMBIM CBOICTBAM TEOPETUYECKH MpPECKa3aHHOIO
aneMeHTapHOro 6030Ha CTaHmapTHON Monenn QU3UKK dacTull (0 TOM, 4TO Takoe 0030H M YTO TaKoe
CranpaptHas MOZEJb, MbI TOroBopuM Huxe). Criemysi pacipoCTpaHEHHOW TEPMHUHOJOTHH, 3TOT 0030H
YacTO HA3bIBAIOT 0030HOM XWITCa, XOTS 3TO Ha3BaHUE HE BIIOJHE aJIEKBATHO (MBI 00 3TOM €Ille CKaKeM
HECKOJIbKO cJI0B B pasfaene 3.3). Kak Obl TO HU OBLTO, peYb UAET 00 OTKPBHITUN OJTHOTO M3 IIEHTPAITBHBIX
00BEKTOB (pyHIAMEHTAIBHONH (HU3MKHM, HE HMEIOLIEr0 aHaJOroB CPeId H3BECTHBIX 3JIE€MEHTapHBIX
YaCTHII U 3aHUMAIOIIET0 YHUKaIbHOE MECTO B (PU3NYECKOI KapTHHE MUPA.

OO0OBsBIICHUE O CEMHHApPE, KOTOPBIN coctosuics 4 utoiis B LIEPHe, ObL10 cienaHo B KOHIIC HIOHS, U
Cpa3y CTajlo SICHO, YTO 3TOT CEMHUHap OyAeT HEeOpAMHApHBIM. J[eno B TOM, YTO MEpBBIC yKa3aHHs Ha
CylIecTBOBaHUE HOBOTO 6030Ha ObLIH MoNTy4eHs! emie B aekadpe 2011 roaa B sxciepumentax ATLAS u
CMS, BemonnsieMbix Ha bombeimom amponnoM kojutaiinepe B LIEPHe. Kpome Toro, mesamonro mo
CeMHMHapa MOSBWJIOCH COOOIIEHHE O TOM, YTO JaHHBIE, IOJyYEHHbIE HA MPOTOH-AHTUIPOTOHHOM
kosunaiiiepe Tevatron (Fermilab, CIIIA), Takxke yka3bIBalOT Ha CYIIECTBOBaHHE HOBOro 0030Ha. Bcero
9TOro OBLIO HEJOCTATOYHO JISi TOTO, YTOOBI MOXKHO OBLIO TOBOPUTH OO0 OTKPBITHH, HO C JeKaOps
KOJINYECTBO JaHHBIX, HAOpaHHBIX Ha BosbIoM agpoHHOM KOJUTaliiepe, yABOWIOCH U, KPOME TOTO, ObLIH
YCOBEPLICHCTBOBAHBl METOABI MX 00pa0oTku. PesynmpTar oOKazancs BIEYATISIOUIMM: B KaXKIOM H3
skciepuMeHTOB ATLAS 1 CMS 10 OTAENBHOCTH CTaTUCTUYECKAasl JOCTOBEPHOCTh CHUTHAJNA JTOCTHUTIIA
YPOBHSI, KOTOpPBI B (PM3WKE DIIEMEHTAPHBIX YACTHUI] CUYUTAETCS YPOBHEM OTKPBITHS (5 CTaHAAPTHBIX
OTKJIOHCHHH).

CemuHap npoien B npa3gHUIHoM atMocdepe. Ero yuacTHukaMu, HOMUMO YUYEHBIX, pa0OTarOIINX
B IIEPHe, u cryaenros, 3anumatonuxcs B IIEPHe mo JjietHUM mnporpammam, CTaJIM Y4aCTHHKH
KpynHeWerd KoHpepeHInu mo (U3MKe BBICOKMX JHEPTHUH, KOTOpas Kak pa3 OTKpbulach 4 HIONs B
Mensbypue. Cemunap TpaHciaupoBaics 1no MHTepHeTy B HayuyHble LEHTPHl M YHHUBEPCUTETHI BCETO
MHpa, BKJIIOYas, KOHe4HO, Poccuro. Tlocie BHeyaTisOMIMX BBICTYIUICHHI pyKoBoauTenen (Spokes-
persons) koyutadbopanuii CMS ko Nukanaena u ATLAS ®abuossl [)xaHOTTH T'e€HEPaNIbHBIN TUPEKTOP
LIEPHa Posnbd Xoitep 3axmounit: «I think we have it!», «/lymaro, oH y Hac B pykax!»

Tax 4To e «y Hac B pyKax», U 3a4eM €ro MPHIyMallid TEOPETUKN?

2. Umo npeocmasnsaem co6oul HOBAA Yacmuua

IIpexxne Bcero, ckakeM, 4TO MHUHUMAalIbHAs BEpPCUS TEOPUH MHUKPOMHpA HOCHT HEYKITIOXKEe
Ha3BaHnue CTaHOapTHON Monenu. DTa TEOpusl ONHMCHIBAET BCE M3BECTHBIE 3JEMEHTAPHbBIE YaCTUIBI (MBI
MX IEPeUMCIHM HHKE) M BCE M3BECTHBIE B3amMojeicTBus Mexay Humu.> Bo3on Xurrca 6buI
€MHCTBEHHBIM HE OTKPBITHIM 0 TIOCIETHETO BpeMEHH 371eMeHTOM CTaHIapTHOW MOJIEIH.

Msr HazBanu CTaHIApTHYIO MOJETh MUHUMAIEHOW MMEHHO TTOTOMY, YTO JPYTHX 3JIEMEHTaPHBIX
yacTull B HeW HeT. B wacTHOCTH, B HEHl MMEETCsl OAMH U TOJBKO OJUH 0030H XWITCA, U OH SIBISIETCS
JJIEMEHTapHOM, a He COCTaBHOW yacTHel (MBI IMOTOBOPMM O JAPYTHX BO3MOXKHOCTSAX B pazzaere 4).
BonpmmHCTBO acmektoB CTaHAApTHOW MOAENH — 32 MCKIIOYEHHEM HOBOTO CEKTOpa, K KOTOPOMY

54 .,
I'paBuTaninoHHOE B3aUMOJICHCTBUE CTOMT OCOOHSKOM: HE3aBUCUMO OT TOTO, KaKue OBIBAIOT DIICMEHTAp-
HBIC YACTHIIBI, OHO OIHCBIBACTCS OOIICH TeOpHel OTHOCUTEILHOCTH DUHINTEIHA.
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NpUHAIEKUT 0030H XHUITCa — MPOBEPEHBl B MHOTOYMCIICHHBIX SKCIEPUMEHTaX, W TJIaBHas 3ajaada
bonpiioro agpoHHOro Kojutaiiiepa — BBIICHUTH, NEHCTBUTEIBHO JU B MPHUPOJE peau3yeTcs
MHMHHAMAJIBHBIH BapHaHT TEOPHH H HACKOJIBKO TOIHO 9Ta TEOPHS ONMHCHIBaeT MUKpoMHp.” (O TOM, uTO
TaKoe KOJUTalAep U Kakue KoJlaiaepsl ObUTH MOCTPOEHBI, cM. B [Ipunoxenun).

BnonHe ecTecTBEeHHO, 9TO MporpaMMa MOMCKa 0030Ha XHWITca ObljIa ¢ CaMOro Hadvaja OJHOH u3
TJIaBHBIX, €CIM HE caMOW IJlaBHOM, Ha boiblioM aJpoHHOM KoJjulaiiaepe. B xoJlie BBINMOMHEHUS 3TOU
IporpaMMbl U OblIa OTKpbITa HOBasg yactuia. OHa JOBOJBHO TSDKENAs MO MepKaM (U3UKH MUKPOMHPA.
B 3Toii 061aCTH HAyKH Maccy M3MEpSIOT B CIMHHIAX SHEPrHH, MMes B BUAY CBs3b E = mc® Mexmy
Macco U dHepruei mokos. B kadecTBe e IMHUIIBI SHEPTHH NCTIOIB3YIOT 3JIEKTPOHBOJIBT (3B) — sHepruro,
KOTOPYI0 TpHOOpeTaeT 3JIeKTPOH, MPOXOas pa3HOCTh HoTeHIwanoB 1 Bombt, n nmponssogasie — MsB
(Mumtron snextponBoist, 10° 5B), B (Mummmapn snextporBonst, 10° 3B), THB (Tpummmon
snexTporBoisT, 10 3B). Macca ai1eKTpoHa B 9THX expHuuax pasaa 0,5 MaB, mpotoHa — npuMepHo 1
I'»B, Macca camMol TsDKEIOH M3BECTHOM DIIEMEHTapHOUW YacThIlbl, t-kBapka — 173 B.% Tak BOT, Macca
HOBOW yYacTHUbl cocTaBisier 125-126 I»B (HeompeneneHHOCTh CBsi3aHa C TMOTPEUIHOCTHIO
MU3MEpPEHUH).

OTa HOBas 4acTHIlA, Ha30BeM ee [, He IMeeT dNeKTprdecKoro 3apsaaa. OHa HecTaOMIIbHA U MOXKET
pacnaaarbces no-paznoMy. Ha Bosnbiiom anponnoMm kosnaiaepe B LIEPHe ee oTkpbuin, nzyvas pacrnajbl
B 7182 GoTOHA, H — )y, U B JIBE Maphl EKTPOH—TIO3UTPOH H/HIIM MIOOH—aHTHMIOOH" H — e'e e'e , H
—e'euu,H— u*u u u . Bropoii Tun npoueccos 3anuckiBaioT kak H — 4, rae | o6o3navaer oxny
U3 yacTull €', e, 4° uiM u  (MX KOIUIEKTUBHO Ha3bIBalOT JenTtoHamu). O6e kommadoparuu CMS u
ATLAS coo0marT TakKe 0 HEKOTOPOM H30BITKE COOBITHIA, KOTOPBI MOXHO OOBSICHUTH pacnagamu H
— 212V, Tine V — HeUTpUHO (e1Ie OAWH THIl SJEMEHTaAPHBIX YacTHUIl). DTOT H30BITOK, BIPOUYEM, ITOKA HE
HUMEET BBICOKON CTATUCTHYECKOM TOCTOBEPHOCTH.

HaHOMHI/IM, YTO 3JIEMCHTAPHBIC YaCTUIIBI MOT'YT O6HaZIaTI> CIIMHOM — BHYTPCHHHM YIJIOBBIM
MoMeHTOM. CIMH 4YacTHUIBI MOXET ObITh LENbIM (BKJIIOYas HyJb) MM TOJYHEIBIM €IUHHLAX
noctosHHON Ilnanka /. YacTHubl ¢ HeJbIM M MOJYUeJbIM CIMHOM Ha3bIBalTCsi 0030HaMH M
(epmuonamMm, cooTBeTCTBEHHO. Bce M3BecTHbIE MO MOCIEAHETO0 BPEMEHM AJIEMEHTApHBIE HaCTHUIIBI
MUMCIOT HEHYJIEBOW CIIMH; TakK, CITUH AJIEKTPOHA paBeH 1/2 B equHMuax 7, a cnuH goTtoHa paBeHn 1. U3
CYLIECTBOBaHUS 00CYXIABIINXCS PAclajoB CIEeIyeT, YTO CIIMH HOBOM YaCTHUIIBI LENBIA — OHA SIBJIAETCS
6030oH0M.”® Kpome TOro, ee CIHH He MOXKET ObITh PaBHBIM CIMHHMIE (YaCTHIA CIHHA | He MOXer
pacmazatecst Ha jBa (potomna). Octaercst crm 0, 2 win Bbime.” XoTs IPIMOro SKCIEPHMEHTATHHOTO
M3MEpPEHHsI CIIMHAa HOBOW YacCTHILBI NIOKA HET, KpaifHe MaJlOBEPOSATHO, YTO MBI HMEEM JEJI0 C YacTULEH
cnuHa 2 nim 6onbuie. [lourn HaBepHsika ciud H paBeH Hymo. Kak Mbl yBUINM, HMEHHO TaKUM J0JDKEH
ObITH 0030H XHUrTCa.

BooOmie Bc€, uTo ceiiuac M3BECTHO O HOBOW YACTHIIE, COTJIACYETCS C €€ MHTepIpeTanueil Kak
0030Ha Xurrca, NpeaCcKa3aHHOTO MPOCTEHIIeH Bepcuel TEOPUU IEMEHTAPHBIX YacTHll — CTaHAapTHON
Mogenslo. B pamkax CraHmapTHOH MOAEIM MOXHO BBIYMCIMTH KaK BEPOSTHOCTb POXIACHHS 0030HA
Xwurrca B IMPOTOH-TIPOTOHHBIX CTOJIKHOBCHHAX Ha Bonbmom aIpOHHOM Konnai/'l,uepe, TaK U BEPOATHOCTU
ero pacmagoB H — yy u H — 4l, u TeM cambIM mOpeacKa3aTh YHUCIO OXHAAEMBIX COOBITHI. DTH
NpeACKa3aHusi M TOATBEPXKAAIOTCS JKCIIEPUMEHTOM, KOHEYHO, B IpelesiaX 3SKCHePUMEHTAIbHBIX
HOFpeHIHOCTeﬁ. D1H IMOrp€uIHOCTU ITOKa BEJIMKHW, JJa U U3MEPCHHBLIX BCJIMYUH, KaK Mbl BUIUM, IIOKa

% CrangapTHass MOJIENb Ha CaMOM JieJie 3aBEJIOMO HEIOJHAa, HO 3TO TPEAMET OTAEIHLHOTO PasroBopa.
OTMETHM TOJIBKO, YTO O €€ HEMOJIHOTE CBUAETEILCTBYIOT JaHHbIE KOCMOJIOTUU — Hayku o Beenennoii. [IposBurcs
1 HenonHoTa CTaHAApTHOW MOJENH MPHU PHEPIUAX BOJBLIOro aJpOHHOrO KoJUIaiepa — OTKPBITHIA U UHTPUTY-
IOLIUH BOTIPOC.

6 KBapku — oIWH W3 THUIOB 3JIEMEHTApHBIX YacTUIL. B CBOOOTHOM COCTOSHHM OHH B TPHPOJEC HE
HAOJFOTAIOTCS, a BCETJa CBSA3BIBAIOTCA JPYr C IPYrOM M 0Opa3yOT COCTaBHBIC YACTHIIBI — aipoHBI (t-KBapk —
UCKJIFOUCHHE, OH PaclagacTcs A0 TOTr0, KaKk OOBEAMHUTCS C IPYTUMH KBapKaMU WM aHTHKBapKaMu B anpoH). K
aZpoHaM OTHOCATCS IPOTOH, HEUTPOH, 7-Me30HbI, K-ME30HHI U Ip.

> MIOOH — TSKEITBIH, HeCTAOMITBHBII aHATIOT HEKTPOHA C MACCOM m, = 106 M>B. Bpems 13HA MIOOHA T,
=210 ° ngocratouHo BemnKo I TOTr0, 4YTOOBI OH MPOJICTAI YePe3 BeCh ICTEKTOP, HE PACIaNasch.

*® S0 clieAlyeT, HalpuMep, U3 COXpPaHEHHUs YIJIOBOrO MOMEHTa B pacnajae H — yy: COMH KaXIoro u3
(hOTOHOB TIENBIH, IIEJIBIMU BCET/IA SIBISIETCS M OPOUTANBHBIN YIJIIOBOM MOMEHT, B JAHHOM CiIydae mapbl ()OTOHOB.
TlosToMy MOJHBIN YIIIOBOM MOMEHT KOHEYHOTO, @ 3HAYUT U HAYAJIbHOT'O COCTOSIHUS TOXKE 11eJIbIH.

¥ Cnun — 310 BEKTOP, BEKTOpHAsi CyMMa CIIMHOB JBYX (DOTOHOB MOXXET OBITh paBHa HYIIO; C JAPYrou
CTOPOHBI, OpPOUTANBHBIA YIIIOBOH MOMEHT JIBYX (DOTOHOB MOXET NMPUHHUMATH JIF00O0E IIeNI0e 3HAYCHHE, ITOITOMY
3aKOH COXPaHEHHUs YTJIOBOIO MOMEHTA HE 3alPeLaeT BHICOKOTO 3HAUEeHUs ClIMHa H-4acTHUlIbL.
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coBceM HeMHoro. Tem He MeHee, TPYJIHO COMHEBAThCS B TOM, YTO OTKPHIT MMEHHO 0030H XWITCa WIH
YTO-TO OYEHb OXOXKEE HA HEr0, 0COOCHHO €CITU YUeCTh, uTo pacmuaabl H — yy u H — 4] 1omKHbI ObITh
oueHb pefKMMU: Ha aBa (GoToHa pacmagaercs 2 u3 1000 6030HOB Xurrca, a Ha ABe e'e W/WIM 4 i
napsl — 1 u3 10000.

Bonee 4yem B mosioBHHE ciydacB 0030H XWITCa JNOIDKCH pacmaiaathCss Ha mapy b-kBapk—b-
anTnkBapk™: H — bb. Poxuenne mapsl bb~ B IPOTOH-IPOTOHHBIX (M IPOTOH-aHTHIIPOTOHHEIX)
CTOJIKHOBCHHSIX — SIBJICHHE OYCHb YacToe U 0e3 BCAKOro 0030Ha XHUITCa, ¥ BBIJCIUTH CUTHAI OT 0030HA
Xwurrca w3 3TOro «myma» ((U3MKH TOBOPAT «(pOHA») B IKCICPUMEHTAaX Ha bBOJbIIOM aapOHHOM
KoJUTaiiiepe TIoKa HE yAaloch. DTO OTYACTH MOJIYYHIIOCH B IKCHEpUMEHTax Ha Koymaiimepe Tevatron,
XOTS CTAaTUCTHYECKas IOCTOBEPHOCTh TaMm 3aMeTHO Hmke, dyemM B LIEPHe. DTm manHBIE Taroke
CorJacyroTcs ¢ mpenackasannsamMu CTaHIapTHON MOZCITH.

3akaHUMBas OMMCAaHWE W3BECTHBIX CBOWCTB HOBOW YACTHIIBI, CKaXEM, YTO JKHBET OHA JOBOJIHHO
JIONITO TI0O MepKaM (PU3NKKN MUKpoMupa. Ha ocHOBe MMeromuxcsl SKCIIEPUMEHTABHBIX JaHHBIX MOYHO
TMOTY4YNTh OLEHKY CHH3y Ha ee BpeMs KH3HH 7y > 1072 ¢, 4T0 He MPOTHBOPEUYHT MPEACKA3AHHMIO
CrangaprHoii monenu 74 = 1,6 - 10%¢. Jlnst cpaBHEHUs, BpeMs KHU3HH {-KBapka COCTaBIsCT 7 = 3 * 10%
c. OrMernM, 49TO TIpsIMOE W3MEpPEHHE BpPEMEHH JKM3HM HOBOM dYacTHIBI Ha boJbimom ampoHHOM
KOJUTaiiepe BpsizL JIU BO3MOKHO.

3. 3auem HysHceH HOBBLIL 0030H?

B xBaHTOBOI (u3uKe KakAas dIEMEHTapHAs 4acTUIla SIBJISIETCS KBAHTOM HEKOTOPOTO OIS, M
Hao00pOT, KaKIOMY IIOJIO COOTBETCTBYET CBOsI 4acTHIA-KBAaHT, HauOojiee W3BECTHBIM HpuUMeEp —
3JIEKTPOMAarHUTHOE MoJie M ero KBaHT, (oTtoH. I[losToMy BOIpOC, MOCTAaBICHHBIA B 3arjaBU{ 3TOTO
paszena, MOKHO MepeOpMyIMpoOBaTh TaK:

3adeM HYKHO HOBOe€ IOJIe M KAKOBbI €r0 0KuaeMble CBOiicTBa?

Kpatkuii OTBET COCTOUT B TOM, YTO CUMMETPHUHM TEOpUHM MHKpoMupa — Oyap To CranmapTHas
MOJIENb WM Kakas-To OoJiee CIIOYKHAsi TEOPHS — 3alpelaloT JIEMEHTapHBIM YacTHIIaM UMETh MacChl, a
HOBOE TI0JIe HapyIlaeT 3TH CUMMETPUHU U o0ecrieurBaeT CyliecTBoBaHue Mace yactull. B CranmapTHo#i
MOJIEJIH — TPOCTEHIIIeM BapUaHTe TEOPHH (HO TOJBKO B Hel!) — Bce CBOHCTBA HOBOTO OIS M, COOTBET-
CTBEHHO, HOBOT0 0030HA, 32 MCKJIIOUYEHHEM €ro Macchl, OMHO3HAUYHO MPEICKA3bIBAIOTCS OMATH-TAKU Ha
OCHOBE COO6pa)KeHPH>i CUMMCTpPHUH. Kak M5l TOBOPUWJIM, HMCIOINHECA ISKCICPUMCHTAIIBHBIC AOaHHBIC
COIJIACYIOTCSI IMEHHO C IPOCTEHIINM BapHaHTOM TEOPHH, OJHAKO 3TU JAHHBIC MTOKA TOBOJIBHO CKYIHBI,
U MPEICTOMUT JUIMTENIbHAsE paboTa MO BBIICHEHHIO TOTO, KaK MMEHHO YCTPOEH HOBBIH CEKTOp (pH3MKH
OJICMCHTAPHBIX YaCTHUII.

Pacmmdporka 3T0oro xoporkoro agsaia TpeOyeT, KOHEYHO, PACCMOTPEHHUS, XOTS Obl B OOIIMX
YyepTax, PO CUMMETPUH B (PU3UKE MUKPOMHPA.

3.1. CumMeTpHH, 32aKOHBI COXPAHEHUS U 3aANPEThI

OOuM CBOWCTBOM (PU3MUECKHX TEOPHil, Oy/Ib TO HBIOTOHOBA MEXAHUKA, MEXaHHUKA CIICLHAIbHOI
TEOPUU OTHOCHUTENBHOCTH, KBAaHTOBAsI MEXaHHMKAa WM TEOPUS MHUKPOMHUPA, SBISAETCA TO, YTO KaXKJIOU
CUMMETPHUHU COOTBETCTBYET CBOM 3aKOH cOoXpaHeHus. Hanmpumep, CHMMETPUH OTHOCHUTENBHO CIABUTOB BO
BpEeMEHH (T.. TOMy OOCTOSITENILCTBY, YTO 3aKOHBI (PM3MKH OJUHAKOBBI B Ka)KABI MOMEHT BPEMEHH)
COOTBETCTBYET 3aKOH COXPAaHEHHUS JHEPIruH, CUMMETPUH OTHOCHUTENIbHO CIBUTOB B INPOCTPAHCTBE —
3aKOH COXpPAHEHHs] UMITYJIbCa, & CAMMETPHH OTHOCHTEIHHO IMOBOPOTOB B MPOCTPAHCTBE (BCE HAmpas-
JIeHHS1 B TMPOCTPAHCTBE PABHOMNPABHBI) — 3aKOH COXPAHEHMS YIJIIOBOTO MOMEHTA. 3aKOHBI COXPaHEHUs
MOYKHO HWHTEpPIPETUPOBATh M KAaK 3alpeThl: IEPEYMCIECHHBIE CHMMETPUHU 3alpelialoT H3MEHEHHE
SHEPTUH, UMITYJICa U YTIIOBOTO MOMEHTA 3aMKHYTOW CHCTEMBI IIPH €€ IBOJIIOIUH.

Hao0opoT, kaxJ0oMy 3aKOHY COXpaHEHHsI COOTBETCTBYET CBOSI CHMMETPHS; 3TO yTBEPXKICHHUE
SBJIIETCSI TOYHBIM B KBaHTOBOW Teopuu. CrpaluBaeTcs, Kakas )K€ CHMMETpPHUs COOTBETCTBYET 3aKOHY
COXpaHEHUs dJIEKTPUIECKOro 3apana? SIcHO, 9TO CHMMETPHH MPOCTPAHCTBA M BPEMEHHU, O KOTOPBIX MBI
TOJIBKO YTO YIOMSIHYJIH, 37IeCh HH IIpH 4yeM. TeM He MeHee, Takasi chMMeTpust nMeeTcs. [leno B Tom, 9To
MOMMMO OYEBHMJHBIX, MPOCTPAHCTBEHHO-BPEMEHHBIX CHMMETPHUH CYIIECTBYIOT HEOUYEBUJHBIE,
«BHYTpeHHHe» cuMMeTpun. OJiHa U3 HUX U IPUBOANT K COXPAHEHUIO IEKTPUIECKOTro 3apsaa. s Hac
Ba)XXHO, YTO 3Ta K€ BHYTPEHHSISI CUMMETPHS (TOJIBKO MOHUMAaeMasi B PaCIIUPEHHOM CMBbICIe — (PH3HKH

60 o
b-KBapK — OAMH U3 HICCTU TUIIOB KBAPKOB, BTOPOU 11O MAaCCEe 1OCJIC t'KBapKa.
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YHOTPEOISIFOT TSPMHUH «KAJIMOPOBOYHAS MHBAPHUAHTHOCTHY») OOBSACHSET U TOT (PaKT, YTO Y CBETA MOTYT
OBITH TOJBKO JBA THIIA TIOJSPU3ALINHN — JIEBAsI U TIPaBasl.

UTo0Bl TOKa3aTh, HACKOJNBKO HETpPHWBHAJEH (PAaKT HAIHYUS TOJNBKO ABYX THIIOB MOJISIPH3AINH
CBETa, OTBJEYEMCS Ha BpEMsl OT pa3roBOpa O CUMMETPHSIX M CHOBa HAIlOMHHM, YTO JJIEMEHTapHBIC
YaCTHIIBI XapPaKTePU3YIOTCS CHUHOM, KOTOPBHIA MOXKET OBITh MONYHENbIM WM IeNbIM B EAMHHIAX
noctosiHHOH [nanka /. DnemenTapHbie PepMHUOHBI (YACTHIIHI MTOTYIIETIOT0 CIIUHA) UMEIOT criH 1/2. 310
3NEKTPOH €, ANIEKTPOHHOE HEHTPHHO Ve , TSHKEJbIE aHAIOTH JIEKTPOHA — MIOOH 4 WM Tay-JIENTOH 7, UX
HEHTPUHO Vv, U V,, KBapKu mecTu Tumos U, d, C, S, t, b ¥ cooTBeTcTBYIOIINE BCEM MM AHTUYACTHULIBI
(mo3utpoH €, aHTUHEHTPUHO Ve, aHTHKBapK U u T.1.). KBapku U u d — Jerkue, U U3 HUX COCTOMT
poToH (KBapKoBbIii coctas UUd) u medrpon (Udd). OcramsHble KBapKK — 60JIee TSKENBIE; OHU BXOISAT B
COCTaB KOPOTKOXHBYIIUX YaCTHII, HaIpuMep, K-Me30HOB.

YacTuIrel 11€70T0 CIMHA Ha3bIBalOT O0o030HaMHu. K HUM OTHOCHTCS (POTOH, OH MMEeT CIHUH 1.
EnuangepiM cnmHOM 007121al0T W TIIFOOHBI — OTHAJeHHBIE aHalord ()OTOHA, OTBEYAMOIIHE 3a
B3aMMOJICHCTBUS MEXKIy KBapKaMH M CBS3bIBAIOIIUE WX B IMPOTOH, HEHTPOH W JApPyrue COCTaBHBIC
gactuiel. KpoMe TOro, ecTh eIie TPW 4YacTUIBl CIMHA | — YK€ YIMOMHHABIIHECS AJICKTPUYCCKH
sapsxennsle W'-, W -6030HbI U HeifTpanbHblii Z-6030H. O HUX emmne moiiner peusr Brmepemu. Hy, a
yacTula XUITca JOJKHA UMETh HYJIEBOI crmn. %

3aMCTI/IM, KCTaTH, YTO MbI TOJIBKO YTO MNEPCUUCINIIN BCE€ 3JICMCHTAPHBIC YaCTUIIbI, UMCIOIIHUECA B
CrangapTHOU MoJienH, cM. puc. 1.

el u {TY
NENTOHBI P oy

KBapKK (ED (Z) (;)

e' : nosuTpoH, ...
+ AHTUHACTUUBL v, : aHTUHEATPMHO, . . .
# :aHTUKBapKW, ...

+ YACTWUULI, OTBETCTEEHHBIE 33 B3AaMMOOENCTENA: (DOTOH, MMKOHEI,
W, Z, rpaenToH + Bo30oH Xurrca

Puc.1. Bce wactunpsl CtanaaptHoit Moaenu

Bepuemcs k cBoiicTBaM yacTHIl O CIMHOM. MaccHBHAs 4acTHIla CIMHA S (B €IMHUIAX /i) UMeeT
(2s + 1) cocrosiHMil ¢ pa3HBIMU MPOCKIHSAMH CIIMHA HA 3aJIaHHYIO OCb (CITHH — BHYTPEHHHUIl yriIOBOH
MOMEHT — 3TO BEKTOp, TaK YTO MOHSTHE O €r0 MPOCKIWU Ha 3aJaHHYI0 OCh MMEET OOBIYHBIA CMBICH).
Hampumep, crint snektpona (S = 1/2) B ero cucteMe MOKOsSi MOXKET ObITh HANpaBiieH BBepX (Sz = +1/2)
e BHU3 (Sz = —1/2). bo3oH Z obnamaeT HEHyNeBOH MacCOW M CIIMHOM S = 1 , MO3TOMY COCTOSIHHH C
pa3sHBIMH MPOEKIHMSIMH cliiHA y Hero Tpu: Sy = +1 , 0 mimm — 1. CoBepiieHHO WHa4Ye O0OCTOMUT JIEJO C
6e3MaccoBbIMU YacTUIaMU. [I0CKOIIBKY OHH JIETAIOT CO CKOPOCTBIO CBETA, IIEPEHTH B CHCTEMY OTCUETa,

S1 OrMernM, 9TO BCE EPEUNCIICHHBIE YACTHIIB, KPOME MPOTOHA, SMEKTPOHA, HEHTPHHO H HX aHTHUYACTHIL,
HecTaOMIIBHBI: OHM paclaJaroTcsl Ha Jpyrue 4acThIbl. BripodeM, 1Ba THIA HEUTPUHO N3 TPEX TOXKE AOJIKHBI OBITH
HecTaOMIIBHBIMM, HO UX BPEMsl JKM3HH 4pe3BbIYAiHO Benunko. B ¢usnke Mukpomupa nelictByer npuHiui: «Bcg,
YTO MOXKET MPOUCXOANTH, NEHCTBUTEIHLHO NPOUCXOAUTY». [103TOMY CTAaOMIIBHOCTD YacTHIBI CBS3aHAa C KAKUM-TO
3aKOHOM COXpaHEHMs. DJIEKTPOHY M MO3UTPOHY 3alpeliaeT pactaJaTbesl 3aKOH COXpaHEHUs 3apsija (3JIEKTPOH U
MO3UTPOH — Jerdaiimme 4acTuisl ¢ 3apsgoM —l1 u +1 coorBercTBeHHO). Jlerwaiimee HeWTpuHO (J1erdaiimas
yacTUIa CMHA 1/2) He MOXKET paclafaThCs M3-3a COXPAHEHHS YIIIOBOTO MOMeHTa. Pacman mpoToHa 3ampenieH
3aKOHOM COXPAHEHHS eIlle OJHOTO «3apsla», KOTOPBI HAa3bIBAIOT OApHMOHHBIM 4YHCIOM (OapHOHHOE YHCIIO
MIPOTOHA TIO OTIPEJENICHUIO PaBHO 1, a y OoJiee JIerKuX 9acTHIl OHO PaBHO Hyi0). Kctatn, ¢ 6apHOHHBIM 9HCIOM
CBsI3aHA €Ille OJIHA BHYTPEHHSS CHMMETPHsI, 00IIee MPaBuiio JeHCTByeT. SIBISETCS M 5Ta CHMMETPHS TOYHON WIIH
NpUOIMKEHHOH, B TOYHOCTH JIM CTAa0MJIEH NPOTOH WIIM OH MMEET KOHEYHOE, XOTS U OYEHb OOJIBIIOE BPEMS )KU3HH
— IpeAMET OTAENBHOrO pa3sroBopa.
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I7Ie TaKasi 4aCTUIA IIOKOUTCS, HeNb3sl. TeM He MeHee, MO>KHO TOBOPUTH O €€ CIIUPaJIbHOCTH — MPOSKIIUH
CIIMHA Ha HampaBJIeHHe ABIKEHUs. Tak BOT, HECMOTPS Ha TO, YTO CIIUH ()OTOHA PABEH €IWHUIIE, TAKIX
MPOEKINH MOXKET OBITHh BCETO JIBE — BJOJIb M NPOTHB HANPABJICHUS IBIKEHHS. DTO M €CTh IpaBas U
neBas noJsipuzanyu (Gotona (ceera). TpeTbe COCTOSHIE ¢ HYJIEBOM MPOEKIHUEH CMHa, KOTOpoe 00s13aH0
OpI0 OBI CymiecTBOBaTh, OyAb y (poTOHA Macca, 3ampellleHO TITyOOKOW BHYTpEHHEH CHMMeTpHen
3JIEKTPOJUHAMUKH, TOW CaMOM CHMMETpHEH, YTO MPUBOAMUT K COXPAHEHHUIO DJIEKTPUUECKOTO 3apsia.
Takum 00pa3om, ITa BHyTPeHHsIsI CHMMeETPHsI 3alipeliaeT U CyliecTBOBaHNe Macchbl y (poTona!l

3.2. Yto-10 He TaK!

KiroueBbIMM I HAc SBNSIOTCA, oAHako, He (oToHbl, a W™ u Z-6030HbL. DTH YaCTHUIIbL,
OTKpHITEIE B 1983 Toay Ha MpOTOH-aHTUIPOTOHHOM Koiutaiaepe Spp S B LIEPHe u 3amonro mo storo
Tpe/cKa3aHHble TEOPETUKAMM, 00J1aal0T CIMHOM 1 1 0BOJILHO 60JIbINON Maccoii: W-6030HbI HMEIOT
maccy 80 I'sB (To ectb onu npuMepHo B 80 pas TsKenee IpoToHa), a Z-6030H — 91 I'3B. Caoiictea W
n Z-0030HOB ceidac XOpOIIO W3BECTHHI, Ojarogaps B OCHOBHOM J3KCIEPHMEHTaM Ha JIICKTPOH-
no3uTpoHHbIX Kommaiinepax LEP (IIEPH) u SLC (SLAC, CIIA)* u mpoTOH-aHTHIPOTOHHOM
komaiinepe Tevatron (Fermilab, CIIIA): TouHOCTh M3MEpPEHUI LIEIOTO PsAJia BEIUYMH, OTHOCAIIMXCS K
W* u Z-6o3omam, nyume 0,1%. DT CBOWCTBAa, Kak M CBOMCTBA JPYrMX 4YacTHI, IPEKPACHO
onuckiaioTcs CranaapTHOil Moenso. Ilocienee 3aMmedanne OTHOCHTCS U K B3aumozeiicteuam W u
Z-0030HOB C BIIEKTPOHOM, HEUTPUHO, KBAPKAMH M JAPYTMMH YaCTHUIAMHU. JTH B3aUMOACUCTBHS, KCTATH,
Ha3bIBAKOT CJI36I>IMI/I. Ounun HU3YUYCHLI BO BCEX JACTAIAX; OAWMH M3 OaBHO H3BECTHLBIX IPUMEPOB HX
MIPOSIBIICHHS — ff-pacmaibl MIOOHA, HEUTPOHA U SAep, CM. pucC. 2.

™ e

~ . ik
e e

(a) (6) (8)

Puc. 2: DnekTpoOMarHUTHBIE B3aMMOJCHCTBHS BO3HHUKAIOT OJiarojaps M3JIYYCHHIO W TOTJIOIIEHUIO
(otoHOB (a). CraOble B3aUMOJICHCTBUSA UMEIOT TIOX0XKYIO MPUPOLY: OHU OOYCIIOBIEHB! U3ITydeHHUEM
1 norJomeHueM (uim pacnaaom) Z-6030H0B (0) u W-6030H0B (B). B mocnegnem ciydae MeHsieTcs u
i pepmuona. Ha puc. (B) mokasaH mporece, NPUBOAIIIMIA K S-pactiany MiooHa: u — €V, .. Ou
MPOMCXOINT IyTeM POXAeHUS U pacnana W-0030Ha. AHAIOTHYHBIN MPOIECC MPUBOINT K [-pacramy
HEUTPOHA U HEKOTOPBIX aTOMHBIX SIIED.

Kak MBI yke TOBOPWIH, Kaxablii u3 W'~ u Z-6030HOB MOKET HAaXOAUThCS B TPEX CIHHUHOBBIX
COCTOSIHUSIX, @ HE B ABYX, Kak (oToH. TeM He MeHee, MX B3aUMOACHCTBUA C (pepMHUOHAMHU (HEHTPHUHO,
KBapKaMH, BJIEKTPOHOM M T.JA.) YCTPOGHbl B MpPHHOMIE TaK >K€, KaK B3aHUMOJACHCTBHE (OTOHA.
Hampumep, ¢oToH B3auMOIEHCTBYET C DIEKTPHUECKUAM 3apsIOM IIEKTPOHA U AIIEKTPUIECKUM TOKOM,
KOTOPBIM CO3/aeT IBMKYLIUHCS 3JIeKTpoH. To4HO Tak e, Z-0030H B3aMMOJCHCTBYET C HEKOTOPBHIM
3apsOM 3JIEKTPOHA M TOKOM, BO3HMKAIOUIUM IpU JBM)KEHHHU 3JIEKTPOHA, TOJIBKO 3TH 3apsii U TOK HE
COBNAAAIOT C 3JeKTpUuecKUMUA. C TOYHOCTBIO JI0 BAXKHOW OCOOEHHOCTH, O KOTOPOH IMOWIET BCKOpE
peub, aHanorus OyJIeT NOJHOM, eCIH TIOMUMO BJIEKTPUYIECKOTO 3apsijia AJIEKTPOHY MPUIHCATh elie u Z-
3apsia. CBoumu Z-3apsgamMu o0J1afialoT U KBapKH, 1 HEUTPUHO.

AHAIOTHUS C 3JEKTPOJAMHAMHUKON TPOCTHpAETCs ele aajbiie. Tak ke, Kak U Teopusi (OTOHa,
teopus W*- u Z-6030H0B 061a/1aeT IITy6OKOI BHYTpEHHEH CUMMETpHeii, GM3KOM K TOH, 4TO TIPUBOIUT

2 .

%2 MbI 3716Ch HECKOBKO YIPOIIAEM CHTYAIHMIO, HE Ipella, BIpOUeM, IPOTHB CyIIeCTBa aeia. B meiicTsu-
TenbHOCTH (oToHB, W+- 1 Z-06030HBI BMECTE OIMCHIBAIOTCS E€JUHOW TeopHeil ¢ oOuiel, AOBOJBHO HIMPOKOH
BHYTPEHHEH CUMMETpHEH.



«B 3amuUTy HAYKI)) 55 Brosuierenn Ne 11

K 3aKOHY COXpAaHEHHs dJIeKTpHueckoro 3apsama.” B momHo#l aHamormu ¢ GOTOHOM, 5Ta BHYTPCHHSS
cummeTpus 3anpemaer W 1 Z-6030HaM HMeTh TPETHIO TONSAPH3AIHMIO, A CTANO OBITh U Maccy. BoT TyT
U TONTy4aeTcsl HECTHIKOBKA: CHUMMETPUIHBIA 3ampeT Ha Maccy 4YacTUIlbl ChUHA | JeHCTBUTENHHO
paGotaer B ciydae GoToHa, a B crydae W~ u Z-6030HOB OH He padoTaer!

Janmpmre — Oompmre. CnaOble B3aMMOIEHCTBUS — B3aWMOACHCTBHS DJIEKTPOHOB, HEHTPHHO,
KBapKOB U APYrux yactuil ¢ W'- 1 Z-6030HaMH — yCTPOEHBI TaK, KaK €CJIH ObI 3TH (PePMUOHBI HE HMETH
HUKakod Maccel! [leno 3/ech He B YMCie NMOJSpHU3alui: U Y MAaCCUBHBIX, U Y 0€3MacCOBBIX (hepPMHUOHOB
noJisipu3anuii (HanmpaBJICHWH CIIMHA) MOXET OBITh POBHO JBE. Jlemo B TOM, Kak MMEHHO B3aUMO-
neiicTByI0T pepMuoHsl ¢ W*- u Z-6030HaMu.

Uro0bl MOSICHUTH CYTh MPOOJIEMBI, BBIKIIOYAM CHa4alla MacCy 3JEeKTpoHa (B TEOPHH TaKoe
MO3BOJICHO) U PACCMOTPHUM BOOOpakaeMbIi MUpP, B KOTOPOM Macca 3JICKTPOHA paBHA HYJ0. B TakoMm
MUpPE AJIEKTPOH JIeTall Obl CO CKOPOCTBIO CBETAa U MOT UMETh CITUH, HANIPABJICHHBIN BJIOJb HAIIPABICHUS
JIBIDKCHUSI MITM TPOTUB Hero. Tak ke Kak W s (OTOHA, B MEPBOM CIIydac Mbl TOBOPWIH OBl 00
JJIEKTPOHE C MPaBOW TMOJSIpU3allMedl WM, KOpodYe, O IPaBOM 3JICKTPOHE, BO BTOPOM — O JICBOM

OJICKTPOHC.

%2

-

Puc. 3: IIpu n3myuernu ¢poToHa OBICTPO ABMKYIIUMCS JIEKTPOHOM IPOEKIHS CIIMHA
Ha €ro HalpaBJIeHUE ABWKEHUS HE MEHIETCs. DTO e CIPaBeIUBO U JUIS UCITyCKAHUS
Z-0030Ha. BHyTpeHHee BpallleHHe 3JIEKTPOHA YCIOBHO MOKa3aHO KPYTJION CTPENKOI.

[TockosibKy MBI XOPOIIIO 3HAE€M, KaK YCTPOCHBI AIEKTPOMAarHUTHBIE U ClIa0ble B3aUMOACHUCTBUS (a
TOJILKO B HUX 3JIEKTPOH M YYacTBYET), MBI BIIOJHE CITOCOOHBI OMHCATh CBOWMCTBA 3JCKTPOHA B HAIleM
BOOOpakaeMOM MHUpe. A OHU TakoBbl. BO-IIepBBIX, B 3TOM MHUpE IPAaBbIi U JIEBBIH 3IEKTPOHBI — JBE
COBEPILEHHO pa3Hble YAaCTHLBI: MPaBbIi 3JEKTPOH HHUKOTJAa HE IIPEBpallaeTcsl B JIEBBIH, 1 HA0OOPOT.
JeiicTBUTENBHO, TIPEBpAlIEHIE TPABOTO JIEKTPOHA B JIEBBII HA JIETY 3alpelieH0 3aKOHOM COXPaHEeHHS
YIJIOBOTO MOMEHTA (B JaHHOM CJIy4ae CIIMHA), a B3aUMOACHCTBUSA 3JIEKTPOHA ¢ (OTOHOM U Z-0030HOM
HE MEHSIOT €ro MoJspu3anuio, puc. 3. Bo-BToprix, B3auMoaencTBue 3nekTpoHa ¢ W-0030HOM UCTIBITHI-
BaeT TOJIBKO JICBBIN 3JICKTPOH, a MPaBblii B HEM BOOOIIE HE y4acTByeT. TpeThell BaXKHONH 0COOCHHOCTHIO,
0 KOTOpOW MbI OOMOJIBHIIUCH BBIIIE, SIBJSIETCS B OTOH KapTUHE TO, YTO Z-3apsijbl JIEBOr0 M NMPaBoOro
3J1eKTPOHA Pa3JIMYHbI, JIEBBIH 3JEKTPOH B3aMMOJEHCTBYeT ¢ Z-0030HOM CHIIbHEE, YeM IIpaBblil.
AHaIOTHYHBIE CBOMCTBA UIMEIOTCS M Y MIOOHA, U Y Tay-JIeNITOHA, U Y KBapKOB.

[MoguepkHeM, 4TO B BOOOpakaeMoM MHUpe ¢ 0€3MaccOBbIMH (PepMUOHAMH HET HUKAKUX MPOOIIeM
C TeM, YTO JIEBble M TIpaBble AJIEKTPOHbI B3auMoaeHcTBylOT ¢ W- u Z-0030HamMM MO-pa3HOMY, B
YaCTHOCTH, YTO JIEBBIA» U «IPaBbIi» Z-3apaasl pa3auyHbl. B 5TOM Mupe JeBble U paBble 3JEKTPOHBI —
9TO pa3Hble YacTHIBl, U JIEJI0 C KOHIIOM: HAac € He YJUBISLET, YTO pPa3HbIe YacCTUIIBI, HAIpUMep,
3JIEKTPOH U HEUTPUHO, UMEIOT Pa3HbIE AIIEKTPUUECKUE 3apsiabl (B 1aHHOM ciydae — 1 u 0).

[lonpoOyem Temneps BKIIOUUTH MAacCy JIEKTPOHA — M HEMEAJICHHO NPHIEM K IPOTUBOPEUUIO.
BeIcTpOo JBHXKYIIMHCS 3JEKTPOH, CKOPOCTh KOTOPOro ONM3Ka K CKOPOCTH CBETa, a CIUH HaIpaBJeH
NPOTHB HANpPABJICHUS JBIDKEHHS, BBITJSIUT TIOYTH TaK K€, KaK JIEBBIH DJIEKTPOH W3 HAIIEro
BOOGpakaeMoro Mupa. M B3auMozieiicTBOBaTh OH JOIDKEH MOuTH Tak ske.”' Eciu 3To B3amMmoeiicTBue

63 OFOBOpKI/I 31€Ch U HHKE CBA3AaHbI C TCM, YTO JOBOJBHO ITOXOXKHUC MCXAaHNU3MBbI 6])U'II/I MU3BECTHHI 10 3TOIO B
(bu3uKe KOHACHCHPOBAHHBIX cpejl Omarogaps paboram Jlonnona, I'mazOypra—Jlangay, boromo6oBa, bapanna—
Kynepa—-Illpuddepa, AunepcoHa u Ipyrux.

* B peabHOM MHpE JUlsi OPPAHHYEHHOTO (HO TOJNBKO OIPaHHYEHHOro!) Kpyra IpOLECCOB TAK OHO M OKa-
3pIBaeTcs. Hampumep, B3amMoAeHCTBHE OBICTPOTO MACCHBHOTO 3JICKTPOHA, CIIMH KOTOPOTO HAaIpaBlieH IPOTUB
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CBSI3aHO ¢ Z-3aps70M, TO 3TOT OBICTPBINA BIIEKTPOH IOJDKEH MMETh <«JIeBOE» 3HAaUeHUe Z-3apsijia Takoe
JKe, Kak Z-3apsz JIEBOTO JJICKTPOHA B HaIleM BooOpakaeMoM mupe. OmHAaKO CKOPOCTh MAacCHBHOTO
JJIEKTPOHA BCE-TAKM MEHBIIE CKOPOCTH CBETA, M BCErJa MOXHO IIE€pPEHTH B CHCTEMY OTCUETa,
JIBIKYINYIOCs emle ObicTpee. B HOBOHM cucTeMe HampaBieHUE IBIKEHHS DJIEKTPOHA HM3MEHUTCS Ha
IPOTHBOIIOJIOKHOE, a HalpaBlieHHE CIIMHA OCTAHETCA NPEeKHUM. [Ipoekuus cnvHa Ha HampasiCHHE
JOBIDKEHHUs OyZIeT Temeph IMOJIOKUTEIbHON, M TakoM 3JeKTpOH OydeT BBIVIAETh Kak IpaBbli, a HeE
nesbrit.”

COOTBETCTBEHHO, W Z-3apsA] AOJDKCH OBITh TaKUM >K€, KaK y MPaBOrO AJIEKTPOHA M3 HALIETO
BOOOpaskaeMoro Mupa. Takoro He MOXeET ObITh: 3HAUCHHE 3apsAAa HE IOJDKHO 3aBHCETh OT CHCTEMBI
orcuera. [IporuBopeune Hanmuuo. [loguepkHem, 4To MBI NPULUIM K HEMy, Npenanosiaras, uyTto Z-3apsn
COXpaHSCTCS: €CNU 3apsi He COXpaHseTcs, TO O €ro 3Ha4eHUM AJIsl JaHHOW YacTHIBI M TOBOPHUTH HE
IPUXOANUTCSL.

OT0 mpoTHBOpeuYne MOKa3bIBaeT, yTo cuMMmeTpun CTaHmapTHOM Monenu (A ONpeneeHHOCTH
OyzeM TOBOPHUTH O HEH, XOTS BCE CKa3aHHOE OTHOCUTCS K JI000MY APYroMy BapuaHTy TEOPHH) AOJKHBI
ObLIM OBl 3ampenarh CyIecTBOBaHHE Mace He Tobko y W- 1 Z-6030H0B, HO U 'y (pepMuoHoB. [Tpruem
TyT cummeTpun? [Ipurom, 4T0 OHM MOIHKHEI ObLTH OBl IPUBOANUTE K COXpaHeHuto Z-3apsiaa. smepus Z-
3apsill DIIEKTPOHA, MBI CMOTJIHM OBl OJHO3HAYHO CKa3aTh, JIEBBI 3TOT 3JCKTPOH MU TpaBBId. A 3TO
BO3MOYXHO TOJIBKO TOT/Ia, KOTJ]a Macca 3JIEKTPOHA paBHA HYJIIO.

Takum obpasoMm, B Mupe, rae Bce cummerpun CTaHIapTHOH MOJENH Pean30BBIBAIUCH OBl TaK
e, KaK B 3JICKTPOJUHAMUKE, BCE JJIEMEHTAPHBIEC YaCTUIIbI TOJDKHBI OblIM OBl HMETh HyJIEBBIE Macchl. B
pcaJlbHOM MHUPE 3TH MACCbl €CTb, 3HAYUT, C CHUMMCTPHUAMU CTaHI[apTHOﬁ MOJCIN YTO-TO HOJIKHO
MPOUCXOANTE.

3.3. Hapyumienue cuMMeTpun

I'oBOps O CBSI3U CUMMETPUM C 3aKOHAMU COXPAHEHUS U
3amperaMH, Mbl YIOYCTHJIH W3 BUAY OAHO OOCTOATENBCTBO.
OHO 3akimioyaeTcss B TOM, 4YTO 3aKOHBl COXPaHEHUS W
CUMMETPHUIHBIE 3aIPETHI BBITOIHAIOTCS TOJIBKO TOTa, KOTraa
CUMMETpHUS MPUCYTCTBYET ABHO. OIHAKO CHMMETPHH MOTYT
ObITh M HapylIeHHbIMH. Hanpumep, B omqHOpOAHOM 00pasiie
JKene3a TIpUM KOMHATHOM TemIepaType Bcerja HMeeTcs
MarHMTHOE TI0J€, HaIpPaBIE€HHOE B KakKyl-TO CTOPOHY;
oOpaser| mpexacrtaBiser coOoi MarHuT. Eciu Obl cyriect-
BOBAIM MHUKPOCKOIIMYECKHE CYIIECTBA, >KUBYIINE BHYTPH
3TOr0 MarHuTa, TO OHM Obl OOHApyXWJIM, YTO HE BCE
HaIpaBJeHUs MPOCTPAHCTBA BOKPYI HUX DPABHONPABHBI: Ha
3JIEKTPOH, JIETALIUI IONEPEK MATHUTHOTO IIOJISA, NEHCTBYET
cuja co CTOPOHBI MarHMTHOIO 1oJisl — cuia JlopeHna, a Ha
UIEKTPOH, JETSAIUN BAOIb IMONA, CHJIA HE [EHCTBYET;
JBIKEHHE 3JIEKTPOHA BJIOJIb MAarHUTHOTO TIOJSI IPOUCXOAMT
MO TPSIMOM, MOMepeK Mo — MO OKPY)KHOCTH, a B 00IIeM
ciy4ae — 1o cnupaiu, puc. 4. Ctano ObITh, MATHUTHOE TIOJ€  Puc. 4: B OJHOPOXHOM MArHHTHOM IIOJIE
BHYTpH oOpa3la HapymlaeT CHMMETPHIO OTHOCHTENIBHO  (II0Ka3aHO CTPEJIKAMHU) 3JIEKTPOH JIBHIKET-
BpalIEHUIl B IPOCTPAHCTBE. B CBSI3M € 3TUM BHYTPHU MarHuta  Cs IO CIUPAJIH.
HE BBINOJHAETCS M 3aKOH COXPAHEHMs YIVIOBOTO MOMEHTA!
MpU ABM)KEHUHU D3JIEKTPOHA MO CHHUPAIM MPOEKLHUSA YIJIOBOIO MOMEHTa Ha OCh, NEPHEHIUKYISPHYIO
MarHATHOMY TIOJIIO, MEHSIETCS] CO BPEMEHEM.
3mech MBI MIMEEM JIeJI0 CO CHOHTAHHBIM HapyIICHWEM CHMMETpPHH. B OTCyTCTBHE BHENIHHMX
BO3/ICHCTBUI (HAampUMep, MarHUTHOTO Toyisg 3eMJM) B pasHBIX o0pas3max jkesie3a MarHUTHOE MOJje
MOXeT OBITh HAINPaBICHO B pa3Hble CTOPOHBI, M HU OJHO M3 O3TUX HaNpaBleHWH He Oyzer
MpeInoYTUTENbHee Ipyroro. MicxoaHas ciMMeTpHs OTHOCUTENHHO BpalleHU Mo-PeKHEMY UMEeTCs, U

HaIpaBJICHUS IBIDKEHUS, C TOKOSIIEHCA WJIM MEUIEHHO JABMXKYIIEHCS MHIICHBIO (CKa)KeM, aTOMHBIM SIPOM)
MPaKTUYECKU HE OTIMYAETCS OT B3aMMOJICHCTBHSA JIEBOrO 0€3MacCOBOTO ANIEKTPOHA.

% TIpotuBopeuns: ¢ yTBepI/ICHIEM, CACTAHHBIM B IPEIBIIYIICH CHOCKE, 31eCh HET: B HOBOH CHCTEME MH-
IIeHb IBWXKETCS ObICTpee 3JIEKTPOHA, W B PEAIbHOM MHpPE B3aMMOJICHCTBHE 3JIEKTPOHA C HEW CYIIECTBEHHO
OTIMYAETCS OT B3aUMOJEHCTBUS C MOKOSIIENHCS] MUIIEHBIO.
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MPOSIBISETCS OHA B TOM, YTO MArHUTHOE IT0JIE B 00pa3iie MOKeT ObITh HalpaBJiIeHO Kyna yrogHo. Ho pa3
y>K MarHUTHOE TI0JI€ BO3HUKIIO, TTOSIBIIIOCH ¥ BBIZIEIEHHOE HANPaBIIeHNE, 1 CHMMETPHS BHYTPH MarHUTa
oKazajach HapymieHHOW. Ha Oomee ¢dopMaipbHOM ypoBHE, YpaBHEHHs, YIPABIISAIONINE B3aMMOIEH-
CTBUEM aTOMOB XeJie3a MEXK]Ty COO0H M ¢ MAarHUTHBIM T0JIEM, CHMMETPHYHBI OTHOCHTEIHHO BPALICHUHA
B IIPOCTPAHCTBE, HO COCTOSIHME CHCTEMBI 3THX aTOMOB — 00pa3iia kelie3a — HeCUHMMeTPUYHO. B 3ToM 1
COCTOWT SIBJIICHWE CIIOHTAHHOTO HapyIIeHwus cuMMeTpur. OTMETHM, 9TO MBI 3/IeCh TOBOPHM O Hambosee
BBITOJTHOM COCTOSTHUHM, MMEIOIIEM HAMMEHBIIYIO SHEPTUI0; TaKOE€ COCTOSIHHE HAa3bIBAIOT OCHOBHBIM.
HmenHO B HEM OKaxeTcs B KOHIIC KOHIIOB 0Opasell jkeme3a, Jake eCIM W3HAYaJIbHO OH ObLII HeHamar-
HUYCHHBIM, PHC. 5.

bl 7 -

R
Lyt

(a) (6)

Puc. 5: Henmamarmmdyennoe (a) m HamarHmdeHHoe (0) cocrostHHE aTOMOB jkeine3a. CTpenkamu
MOKAa3aHbl HAMPABJICHHS MArHUTHBIX MOMEHTOB aTOMOB. HeHaMarHWYeHHOTO HAYALHOT'O COCTOSIHHUS
MOJKHO B TIPHUHIIMIIE HOOUTHCS, pa3orpeB o0Opasell A0 BBICOKOW TEMIIEPATyphl, a MOTOM MTHOBEHHO
octymuB. M3 Takoro coctosHHs oOpaser] BCE paBHO TMEpeHIeT B HAMArHMYCHHOC: MAarHUTHBIM
MOMEHTAM aTOMOB JHEPIeTHYCCKH BBITOJHO BBICTPOUTHCS. BBICTPOCHHBIE MArHUTHBIC MOMEHTBI
co3JanyT B 00pasie MarHUTHOE T0JIe, HalPaBJICHHOE TaK e, KaK MarHUTHbIE MOMEHTHI.

NN
NN
NAA
NAN

WTak, CHOHTaHHOE HapyLIEHWE HEKOTOPOH CHMMETPHUH MMEET MECTO TOr[a, KOrJa YpaBHEHHS
TEOPUH CHUMMETPHYHBI, & OCHOBHOE COCTOsSIHUE — HeT. CJOBO «CHOHTaHHOE» YMOTPEOJSIOT B 3TOM
ClIydae B CBSI3H C TE€M, UTO CHCTeMa cama, 0e3 Halllero Y4acTHsl, BHIOMpaeT HECHMMETPUIHOE COCTOSIHUE,
MIOCKOJIBKY UMEHHO OHO SIBJISIETCSl SHEPreTU4ecKH Hambosiee BHITOAHBIM. V3 mpuBEnEeHHOro mpumMepa
SICHO, YTO €CJIH CUMMETpHUS CIIOHTAaHHO HapylleHa, TO BBITEKAIOIINE M3 Hee 3aKOHBI COXpPAaHEHHS U
3anpeTsl HE paboTaroT, B HAIIEM NpUMepe 3TO OTHOCUTCS K COXpPaHEHHUIO YIIIOBOIO MOMEHTA.
[ToguepkHeM, YTO IOJIHASI CUMMETPHS TEOPUH MOKET OBbITh HapylleHa JIMLIb YaCTUYHO: B HAIIeM
npruMepe W3 MOJHOH CUMMETPHUH OTHOCHTENBHO BCEX BpAIICHHH B MPOCTPAHCTBE OCTAETCSl SBHOM,
HEHapYyIIEHHOW CUMMETPHS OTHOCUTENIHHO BpAIlI€HNI BOKPYT HalpaBiIeHHUS MarHUTHOTO MOJIS.

MuKpOoCKONMYecKHe CyIEeCcTBa, KUBYIIME BHYTPH MarHUTa, MOrjiu Obl 3a1ath cebe Bompoc: «B
HallleM MHUpE He BCE HAIIPaBJICHUS PABHOINPABHBI, YIJIOBOM MOMEHT HE COXPaHSETCs, HO SBJISIETCS JIU
NPOCTPAHCTBO (DYHJAMEHTAbHO HECHUMMETPUYHBIM OTHOCHTENBHO BpaleHui?» V3yuuB aBmkeHne
9JIEKTPOHOB M TIOCTPOMB COOTBETCTBYIOLIYIO TEOPHUIO (B JAHHOM Cliy4yae 3JIEKTPOJUHAMUKY), OHU OBl
MOHSUIM, YTO OTBET Ha 3TOT BONPOC OTPULATEIEH: YpaBHEHHUS 3TOH TEOPUM CHMMETPUYHBI, HO 3Ta
CUMMETpUS CIIOHTaHHO HapyllIeHa 3a CYET «Pa3IUTOr0» BOKPYr HUX MarHUTHOTro mois. PasBuBas 3Ty
TEOPHIO Jalibllie, OHU OBl MpeICKa3ali, YTo MoJie, OTBEYAIOIIee 3a CIOHTAHHOE HapyIIEHHEe CUMMETPHH,
JOJDKHO HMMETh CBOM KBaHTHI, (OTOHBL. VY MOCTPOMB BHYTpM MarHuTa MajJe€HbKUH YCKOPUTENb, C
panocTeio yoeauauch Obl, YTO 3TH KBAHTHI AEHCTBUTEIFHO CYILECTBYIOT — OHU POXKIAIOTCS B CTOJKHO-
BEHHSIX DJICKTPOHOB!

B o0mux ueprax cutyanms B GU3UKE IIEMEHTAPHBIX YaCTHIL IIOXO0Ka Ha TY, YTO MBI TOJIHKO YTO
onucanu. Ho ectb u BaxkHble oTinuusa. Bo-mepBbIX, HU O KakoW cpele HaroJo0He KpUCTaNTUUeCKOn
pelIeTKH aTOMOB JKeje3a TOBOPUTH yxe He mpuxomurcs. CocTOSHHEM ¢ HawHHU3IIeH JHeprueil B
MpHUpoJie SBIAETCS BakyyM (M0 ompezeneHuro!). OTO He O3HA4aeT, YTO B BaKyyM€ — OCHOBHOM
COCTOSIHUM IIPUPOABI — HE MOXKET OBITh OJTHOPOAHO «PA3JIMTHIX) IOJIEH, 10J00HBIX MAaTHUTHOMY TIOJIIO B
HameM npumepe. Hao6opoT, HECTBIKOBKH, 0 KOTOPBIX MBI TOBOPMIIM B paznelne 3.2, CBUAETENBCTBYIOT O
ToM, uYTto cuMmMmerpun CTaHmapTHOM Mozenu (TOYHee, WX 4YacTh) JOJDKHBI OBITh CIIOHTAHHO
HapyLIeHHBIMHU, & 3TO IPEAINOoJaraeT, YTo B BaKyyMe MMEETCsl Kakoe-TO MoJjie, o0ecreunBaromee 3To
HapyueHrue. Bo-BTOpbIX, peub WAET HE O MPOCTPaHCTBEHHO-BPEMEHHBIX, KaK B HallleM IpUMEpE, a O
BHYTPEHHHX CHMMeTpusax. IIpocTpaHCTBEHHO-BpeMEHHBIE CHMMETPHUH, HAao0OpOT, HE JIOJDKHBI
HapyIIaThCs HM3-3a MPHUCYTCTBHS MOy B Bakyyme. OTCiofa cienyeT BaKHBIH BBIBOJ O TOM, YTO B
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OTJIMYHE OT MAarHUTHOTO, 3TO IIOJIE HE JOJDKHO BBIICNIATH HUKAKOTO HAIpaBIEHHWS B NPOCTPAHCTBE
(TouHee, B IPOCTPAHCTBE-BPEMEHH, IIOCKOJIBKY MBI HUMEEM JAEJI0 C pesIsiTUBHCTCKON ¢u3ukoi). Ioms ¢
TaKUM CBOICTBOM Ha3bIBAIOT CKAJSIPHBIMHU; UM COOTBETCTBYIOT YacTulbl ciuHa 0. Crano ObITh, moe,
«pa3nuToe» B BaKyyMe U NPUBOJSIIEE K HAPYIICHHUIO CUMMETPHH, TOJDKHO OBITH HOBBIM. JleWcTBH-
TEJIBHO, U3BECTHBIM II0JISIM, O KOTOPBIX MBI SIBHO WJIM HESIBHO YIIOMUHAJIH BBILIE — 3JIEKTPOMAarHUTHOMY
nomo, nonsm W~ u Z-6030HOB, ITFOOHOB — COOTBETCTBYIOT YAaCTHIIbI CIMHA |, TaKUe TIONs BBILAEISIOT
HampaBJIEeHUs] B MPOCTPAHCTBE-BPEMEHU W Ha3bIBAIOTCS BEKTOPHBIMH, a HaM TpeOyeTcs CKalspHOE.
[Monst, cooTBercTBYIomMe hepmuonam (cruH 1/2), Toxxe He rousTcs.. B-TpeTbux, HOBOE TOJE JOKHO
Hapymatbe cummerpun CTaHIApTHOH MOJENH HE IOJHOCTBbIO, BHYTPEHHSSI CHUMMETPHUS 3JICKTPOIU-
HaMMKHM JIOJDKHA OCTaBaThesl HeHapylieHHoH. Hakonen, n 310 camoe riiaBHOe, B3aUMOAEHCTBHE HOBOT'O
TOJIsl, «PA3IMTOro» B Bakyyme, ¢ W'~ 1 Z-6030HaMH, 3J1eKTPOHAMM U APYTHMH ()ePMHOHAMHM JOJKHO
NPUBOIUTH K MOSBICHUIO MACC Y 3TUX YACTHII.

MexaHu3M TeHepaIruyi Macc YacTHIl co cnuHOM 1 — B mpupome 310 W'~ 1 Z-6030HEI — 3a cueT
CIIOHTAHHOTO HAPYIICHHS CUMMETPHH ObLT IPEITIOKEH B KOHTEKCTE (DH3MKH 3IEMEHTAPHBIX YACTHI
TeopeTukamu u3 bproccens ®@pancya Durnepom u Pobeptom Bpaytom m uyTh moke — QU3MKOM H3
Onuubypra [Iurepom Xurrcom.”’ IIpouszouwno 3to B 1964 rony. OHu onupanuch Ha NPEACTABICHUE O
CIIOHTAHHOM HapyIICHUH CUMMETPHUH (HO B TEOpUsX 0€3 BEKTOPHBIX MOJICH, T.¢., 0e3 YacTHIl criuHa 1),
KOTOpOE€ OBbLIO BBEACHO B (PU3UKY 3JIeMEHTAapHBIX dacTull B 1960—61 romax B paborax M. HamOy, U.
Hamby u Jix. Moma-Jlasunno, B.T. Bakca u AWM. Jlapkuna, Jix. Tomacroyna® (Monumpo HamGy
noy4gmn 3a 3t0 HobeneBckyto mpemuto B 2008 romy). B oTnmdme oT mpeaplAymux aBTOPOB, DHIIIED,
Bpaytr u Xwurrc paccmorpenu Teopuro (B TO BpeMs yMO3PHUTEIbHYIO), B KOTOPOH MPUCYTCTBYET Kak
ckamsipaoe (crimH (), Tak 1 BekTopHOE mose (cruH 1). B 3T0i Teopun nMeeTcss BHYTPEHHSS CUMMETPHA,
BIIOJIHE aHAJIOTMYHAs TOW CUMMETPHH DJIEKTPOAMHAMUKHU, KOTOPas MPUBOIUT K COXPAHEHUIO 3JIEKTPH-
YeCKOro 3apsia U 3ampeTy Macchl pOToHa, HO B OTIIMYHUE OT JIEKTPOJMHAMHUKY BHYTPEHHSSI CHMMETPHS
CIIOHTAHHO HapyIlIeHa OJHOPOJHBIM CKAaJIAPHBIM MOJEM, MMEIOIIUMCS B BakyyMe. 3aMedaTelbHbIM
pesynbpTaToM OHriepa, bpayra m Xwurrca crama AEMOHCTpanust TOro ¢axra, 4TO 3TO HapyIIEHHUE
CUMMETPUU aBTOMATHUYECKH BJEUYET 3a COOOH MOSIBICHHE MAacChl Y YacTHIBl CMHA | — KBaHTa
BEKTOPHOTO 10!

JoBonpHO mpsiMonmHEHOe 0000meHne MexaHu3Ma OHriepa—bpayra—Xwurrca, cBs3aHHOE ¢
BKJIIOYEHHEM B TEOPHIO (PEPMHMOHOB U HX B3aUMOACUCTBHS C HAPYIIAIOUIMM CUMMETPHIO CKaJISIPHBIM
MoJIeM, TIPUBOJUT K TOMY, YTO MAacCHI MOSBIISIOTCS Uy (hepMHUOHOB. Bc€ HaunHaeT cTaHOBUTHCS HA CBOH
mecta! CraHzapTHas MOZAEIb Telepb MOJIydaeTcs B pPe3ysibTare JaybHeiiero oOOOLIEHMS IyTeM
BKJIIOYEHHS HE OJIHOTO, & HECKOJIBKMX BEKTOPHBIX mojel — portona, W~ u Z-6030HOB (IJIFOOHBI — 3TO
OTJIeNbHAsg UCTOPHS, OHU K MeXaHu3My OHriepa—bpayra—Xurrca oTHOLIEHHS HE UMEIOT) — M Pa3HbIX
TUTIOB (pepMUOHOB. [lociieHni mar Ha caMoM Jiesie BecbMa HEeTpHBUANICH; 32 (POPMYIHPOBKY MOJHON
TeopHH cialObIX W AJIEKTPOMAarHUTHBIX B3aumozeiictsuil Ctusen BaiinOepr, Lengon 'mmoy n A6xyc
Camam® nonyuniu B 1979 rony HobeneBckyto npemuto.

Bepuemcs B 1964 ron. Jlnsa nccnegoBaHus CBOMCTB CBOEH Teopuu DHTIIEP U bpayT ncmoias30Bamu
JOBOJIFHO BBIYYPHBIA IO CETOAHSIIHUM MepKaM moaxoa. HaBepHoe mo3TOMYy OHHM HE 3aMETHJIM, YTO
HapsAy C MAacCHUBHOM dacTHLEH chuHa 1 3Ta Teopusl NpeAcKas3bIBacT CYLIECTBOBAHUE CIE OAHOU
yactullpl — 6030Ha co cuHoM (. A BOT XWITC 3aMeTWII, M cefdac 3Ty HOBYIO OECCIIMHOBYIO YaCTHUILY
4acTo Ha3bIBalOT 0030HOM Xwurrca. Kak s oTMeTnn B Havasie cTaTbd, TaKas TEPMHUHOJIOTHS TPE/ICTaB-
JsieTCsl HEe BIIOJHE KOPPEKTHOH: KII0UEBOE MPEUIOKEHHE MCIIOIb30BaTh CKAIAPHOE IOJe Ul
CIIOHTAHHOTO HAapyIIEHUS CUMMETPHUH M TeHepallil Macc YacTHIl CIIHA | BIEpBBIE CHenaan BcE ke
Ournep u bpayt. He BmaBasice 0oibIlie B TEPMHUHOJIOTHIO, MTOAUYEPKHEM, YTO HOBBIM 0030H C HYJIEBHIM
CIIMHOM SIBJISIETCA KBAaHTOM TOT'O CaMOro CKAJIIPHOTO IOJIsI, KOTOPOE HapymaeT cumMmeTpuio. M B aTom
€ro YHUKaJIbHOCTb.

35ech HYXKHO clieNaTh yTouHeHue. [IoBTopruM, 9To eciin Obl CIIOHTAaHHOTO HAPYIIEHUS] CHMMETPHH
He 06110, To W'~ 1 Z-6030HBI ObUTH ObI 0€3MaccOBBIMH. KaxIblif U3 HUX MMeN OBl JBE MOJIIPU3ALIH,
kak (otoH. Utoro, cunTast 4acTUIBl ¢ Pa3HBIMH MOJSIPU3ALMUIMHU Pa3HBIMHU, MBI Obl uMenu 2 X 3 =6
turoB W*, Z-6030H0B. B CranmapTHOW MOJIETH W*- 1 Z-6030HBI MacCHUBHBIE, KaX/bIii U3 HUX UMEET
TPH CHMHOBBIX COCTOSHUS, TO €CTh TPH MOJSAPHU3AINU, UTOTO 3 X 3 = 9 TUMOB YacTHUI] — KBAHTOB MOJIEH

% KBapkoBblii coctaB 7' -, 7 - 1 7°-Me30HO0B — 970 Ud™ dU~ 1 KoMOHHamwMs 13 UU_ 1 dd, COOTBETCTBEHHO.

" Ha ecaxuii cyuaii: Francois Englert, Robert Brout, Peter W. Higgs.

8 Ha ecaxuii cayuaii: Yoichiro Nambu, Giovanni Jona-Lasinio, Bazenmun I pucopvesuu Bake, Anamonuii
Heanosuy Jlaprun, Jeffrey Gldstone.

% Ha ecaxuii cyuaii: Steven Weinberg, Sheldon Lee Glashow, Abdus Salam.
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W, Z. CipaniupaeTcs, OTKy/a B3sSUIUCh TPU «IMIIHUX» TUIIA KBAaHTOB? JIe0 3aK/II04aeTcs B TOM, UTO B
CrangapTHOW MOJAENN HEOoOXOAMMO BBECTH HE OJHO, a YETHIPE CKAIAPHBIX MoJs JHriiepa—bpayra—
Xwurrca. KBadt omHoro n3 HUX — 3T0 0030H XWrrca, HoBas dacTuia, oTkpbiTas B IIEPHe. A kBaHTEHI
TpeX APYruX B pe3yjibTaTe CIIOHTAHHOTO HAPYIIEHUS CUMMETPUM KaK pa3 U MPEBpaIlaloTCs B TPHU
«IMIIHUX» KBAHTA, UMEIOMUXCs Y MaccuBHBIX W'-, Z-6030H0B. MckaTh uX 6€Coe3H0, OHH YKe JaBHO
HalIeHbI, KOJIb CKOPO M3BECTHO, uTo W'~ 1 Z-0030HBI HIMEIOT Maccy.

Orta apudMeTHKa, KCTaTH, COracyeTcsl ¢ TeM, YTO BCE YeThIpe mouiss DHriepa—bpayra—Xwurrca —
CKaJIspHble, MX KBAHTHl UMEIOT HyseBoil crnuH. besmaccoBsie W'- u Z-6030HBI MMeNU ObI IIPOEKIUN
CIIMHA HA HAIIpaBIICHHE ABIKEHNMS, paBHbIe —1 1 +1 . JInsa maccuBHBIX W'- i1 Z-6030HOB 3TH MPOEKIIHH
npuHAMAIOT 3HaueHus —1 , 0 u +1 , TO ecTh «IHITHIE» KBAaHTHl UMEIOT HYJIEBYIO MpoeKnuo. Tpu momns
Ournepa—bpayra—Xurrca, U3 KOTOPBIX 3TH «JIUIIHKUE» KBAaHTHI MOJYYalOTCS, TOKE HUMEIOT HYJIEBYIO
MIPOEKIIMIO CIIMHA Ha HAIPaBIIeHUE JBIDKEHUS, IPOCTO MOTOMY, YTO UX BEKTOp CIIMHA paBeH HYJr0. Bcé
CXOJUTCSL.

Hrak, 6030H Xurrca — 3TO KBAaHT OJHOI'O U3 YETHIPEX CKAIAPHBIX Ioyied ODHriepa—bpayra—
Xurrca, cymecTsyromux B CTanaapTHoii Moaenu. Tpu aApyrux mnoenarorcs (Hayusslii Tepmun!) W- u
Z-6030HaMH, TIPEBPAIIASACh B MX TPETHH, HEJOCTAIOIINE CITHHOBEIE COCTOSHUSI.

4. A oeiicmeumenvHo au HyHceH HOBbLIL H030H?

CamMoe yIMBHUTENHHOE B 3TOW MCTOPHH 3aKIFOYACTCS B TOM, YTO CETOMHS MBI ITOHMMAaeM: Me-
XaHu3M OHriepa—bpayra—Xurrca — OTHIOJb HE €IWHCTBCHHBI BO3MOXKHBIH MEXaHM3M HapYIICHH
CUMMETpHUH B (hM3HKE MUKPOMEpA U TEHEPAINN MacC 3JIeMEHTAPHBIX YacTHIl, a 6030H Xurrca Mor Obl U
HE CYIIECTBOBaTh. JDTOMY HAC YYHT, B YaCTHOCTH, (M3MKa KOHACHCHPOBAHHBIX cpell (KUAKOCTEH,
TBEpAbIX Ten). B Hell umeercds MHOXKECTBO NPUMEPOB CIIOHTAHHOTO HapyIIEHUS CHMMETpUU H
pasHooOpa3ne MeXaHU3MOB 3TOr0 HapylleHHs. [ B OONBIIMHCTBE Cy4yaeB HAYETO TOXOKEro Ha 0030H
Xwrrca B 3TUX NIPUMepax HeT.

brnwxalmM TBepAOTENbHBIM aHAJOTOM CIIOHTAaHHOTO HapylleHus cummerpuil CraHmapTHOH
MOJIEJIM B BaKyyMe SIBJIS€TCS CIOHTAHHOE HapyllIeHHE BHYTPEHHEH CHMMETPHH 3JIEKTPOAMHAMUKU B
TOJIIEe CBEPXIPOBOAHUKA. OHO MPUBOAUT K TOMY, YTO B CBEPXIIPOBOAHHKE (DOTOH B OMpPEIEICHHOM
cMbice o6aagaer Maccoii (kak W- u Z-6030Hb1 B Bakyyme). IIpossisercs 1o B a3 dexre Meliccnepa —
BBITAJIKUBAHWM MarHUTHOTO IOJI U3 CBEPXNpPOoBOAHNKA. DOTOH HE XOUET IPOHUKATh BHYTPh CBEPXIIPO-
BOJIHWKA, TJI€ OH CTAHOBHUTCS MAaCCHBHBIM: €My TaM «TSKEIO», €My DHEPreTUYeCKH HEBBITOJHO TaM
HAXOAUThCA (BeroMHuHTe E = mc”). MarHuTHOE 110J1e, KOTOPOE MOMKHO HECKOJIBKO YCIOBHO BOCIPHUHH-
MaTh Kak Ha0op (OTOHOB, 00JIaJIACT TEM e CBOMCTBOM: OHO B CBEPXIPOBOJHHK HE MPOHUKAET. DTO U
ecthb 3 dexT MeticcHepa.

OddexTuBHas Teopus CBEpXNpoBOogUMOCTH — Teopus [wmH3Oypra—Jlanmay — upe3BBIYAitHO
MOX0%Ka Ha Teopuro DHriepa—bpayra—Xurrca (Tounee Hao00poT: Teopust [ uH30ypra—Jlannay Ha 14 et
crapuie). B reopun ['mu30ypra—Jlangay Toxxe eCTh CKIAPHOE I10JIe, KOTOPOE OJJHOPOTHO «Pa3IUTO» MO
CBEPXITPOBOIHUKY W MPUBOIUT K CIIOHTAHHOMY HapylIleHuI0 cumMmetrpun. OnHako teoputo [ mH30ypra—
Jlannay HemapoMm Ha3bBarOT 3¢ (EKTHBHOW: OHA yXBaThIBae€T, 0OpPa3HO TOBOPS, BHEIIHIOI CTOPOHY
SBJICHUSI, HO COBEPIIEHHO HeaJeKBaTHA Ui MOHWMaHHA (yHIAMEHTAILHBIX, MHUKPOCKOIUYECKUX
MIPUYUH BO3HWKHOBEHHS CBEPXIIPOBOAMMOCTH. HHKaKoro CKajuspHOTO IOJII B CBEPXIPOBOJHHUKE Ha
caMOM Jielle HeT, B HEM €CTh OJJEKTPOHBI M KPUCTAIUIMYECKas pEIIeTKa, a CBEPXIPOBOJUMOCTH
o0ycioBieHa 0COOBIMH CBOWMCTBAMH OCHOBHOTO COCTOSIHHSI CHUCTEMBI JJIEKTPOHOB, BO3HHMKAIOIIMMHU
Oyrarofaps B3aMMOICHCTBUIO MEXIY HUMH.

He moser nu nogoOHas kKapThHa UMETh MECTO M B MuKpomupe? He MoxeT nu OBITh Tak, 4To
HUKaKoro (yHIaMEHTAJbHOTO CKaJSIPHOIO TOJs, «Pa3jMTOro» B BaKyyMe, HET, a CIIOHTaHHOE
HapylIeHWe CHUMMETPHI BBI3BAHO COBEPIIEHHO WHBIMH npuunHamu? Ecmm paccyxmaTe YHCTO
TEOPETUYECKH M HE 00pallaTh BHUMAHHUS Ha 3KCIIEPUMEHTANbHBIE (aKThl, TO OTBET Ha 3TOT BOIPOC —
YTBEpAUTENbHBIN. [IpUMEpOM MOXKET CIyKHUTh TaK Ha3bIBaeMasi «MOJENIb TEXHUIBETA», MPEIOKEHHAS
B 1979 rony yxe ynomuHaBmumcs: CtuBeHoM BaiiHOeprom u He3aBucHMO JleoHapmom CacckuHmoM .
B Heit HeT HUKakUX QyHIAMEHTAIBHBIX CKAIIPHBIX Mo, HeT u 6030Ha Xwurrca. Bmecto 3toro ecth
MHOTO HOBBIX JJIEMEHTAPHBIX YACTHUI, IO CBOMM CBOWCTBaM HAllOMMHAIOUINX W3BECTHHIE KBAapKH.
B3aumopeiictBue MeXay 3THMH HOBBIMH YacTUIAMH M TNPHUBOAUT K CHOHTAaHHOMY HapyIIEHHIO

0 | eonard Susskind.
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cummeTpuil M reHepanuu Macc W- u Z-6030H0B. C MaccaMu HM3BECTHBIX ()EPMHUOHOB, HAIPUMEP
3JIEKTPOHA, J1€JI0 0OCTOUT XYK€, HO U 3Ty IIPOOIEeMY MOXKHO PELINTH 3a CUET YCIOKHEHHS TEOPUH.

BauMarenpHBIN YHTaTENh MOXKET 3aJaTh BOMPOC: «A Kak e C apryMeHTamu paszzmena 3.3,
TOBOPSILMMH, YTO HapyllaTb CUMMETPHUIO JAOJDKHO MMEHHO CKajsipHoe moje?» Jlaselika 37ech B TOM,
YTO 3TO CKIAPHOE II0JIE MOXET OBITh COCTABHBIM, B TOM CMBICIE, YTO COOTBETCTBYIOLIME EMY
YaCTUILIBI-KBAHTHI HE JJIEMEHTAPHBI, HO COCTOST U3 APYTUX, HJIEMEHTapHBIX YaCTHII.

[laBaiiTe BCIOMHUM B 3TOH CBSI3U KBAaHTOBOMEXaHMYECKOE COOTHOILIEHHE HEOIpPEJeNIeHHOCTEN
Taitzenbepra Ax - Ap > 7, tne Ax 1 AP — HeOpeAEIEHHOCTH KOOPIUHATHI ¥ HUMITYJICa, COOTBETCTBEHHO.
OmHO W3 ero MpOsBICHUI COCTOMT B TOM, YTO CTPYKTypa COCTaBHBIX OOBEKTOB C XapaKTEPHBIM
BHYTPEHHHM pa3MepoM Ax HpOsBISETCS JHUILb B IPOLECCaX, INI€ yYaCTBYIOT YaCTHIbI C JOCTATOYHO
BBICOKMMM MMIIYJIbCaMHU p > /i/Ax, a 3HA4WT, C OCTATOYHO BBICOKHMH 3HEPIHsIMU. 31€Chb YMECTHO
HarmoMHUTE O Pesepdopae, koTopelit 6oMOapAupoBaT aTOMBI AIEKTPOHAMHU BBICOKMX 110 TEM BpEeMEHaM
SHEPIrui ¥ TAKUM 00Pa30M BBISICHHI, YTO aTOMBI COCTOSIT U3 SIIEP U AJIEKTPOHOB. Pas3risiipiBas aTOMBI B
MHUKPOCKOI JTa)K€ C CaMOW COBEpIICHHOW ONTHKON (TO €CTh HCHOJB3yS CBET — (POTOHBI HH3KHX
SHEprui), oOHApY>KUTh, YTO aTOMBl — COCTaBHBIC, a HE DJIEMEHTapHBbIC, TOUCUYHBIE YACTUIIBI, HEBO3-
MOJKHO: HE XBaTaeT pa3pelieHusl.

Wtak, mpu HU3KUX SHEPIUsAX COCTABHAs 4YacTHLA BBIMIAOUT Kak »ieMeHTapHas. s ao-
(EeKTHUBHOTO ONMUCAHMS TAKUX YACTHUL] IPH HU3KUX IHEPTUSX BIOIHE MOXKHO CUMTATh, YTO OHU SIBJISFOTCS
KBaHTaMH HEKOTOPOTO IMojs. Eciy CHoMH COCTaBHOW 4YacTHIBI PaBeH HYJIO, TO 3TO Moje Oyaer
CKaJISIPHBIM.

ITomobnas cutyarusi peanusyercs, HalpuMep, B (U3uKe 7-Me30HOB, yacTul co crmHoM 0. Jlo
cepenHbI 60-X TOI0B He ObLIO H3BECTHO, YTO 7-ME30HbI COCTOAT H3 KBAPKOB M aHTHKBAapKoB. = Toria 7-
MEC30HbI OIMUCBIBAIUCH JJICMCHTAPHBIMU CKaﬂﬂpHLIMI/I72 IIOJISIMU. Tenepl) MbI 3HA€M, 4YTO 7T-MC30HBI —
COCTaBHbIE YACTHILIbl, HO «CTapash I0JIeBasi TCOPUS T-ME30HOB OCTAETCSI B CHIIE IIOCTOJIBKY, TIOCKOJIBKY
paccMaTpUBaIOTCA MPOLIECCHl MPHU HU3KUX 3HEPrusix, puc. 6. Jlump npu sHeprusx nopsiaka 1 I'3B u
BBIIIIE HAYMHAET TPOSBIIATHCS KBAapKOBas CTPYKTypa 7-ME30HOB, M 3Ta TEOpHUs IepecTacT paboTaTh.
Oneprerudecknii Macmtad 1 DB 37mech mosBWiICS HE CIIy4ailHO: 3TO MAacmITad CHIIBHBIX B3aWMO-
JEHCTBUIL, CBS3BIBAIOIINX KBAapKH B M-ME30HBI, IPOTOH, HEUTPOH H T.X., 3TO MaclITad Macc CHIbHO-
B3aUMOJICHCTBYIONINX YaCTUI], HApUMep, MPoToHa. OTMETUM, YTO CaMH 7Z-ME30HBI CTOST OCOOHSIKOM:
M0 TPUYHHE, 0 KOTOPO MBI He OyZeM 37ieCh TOBOPHUTh, OHH UMEIOT TOPa3J0 MEHBIINE MacChl: M , . =
140 MaB, m .o =135 M>»B.

i

T

Puc. 6: ®otoH OONBIION MIMHBI BOJIHBL, a 3HAUYWT HM3KOH HHEPTUH, HE CHOCOOEH pa3peuInTh KBapK-
AQHTHKBAPKOBYIO CTPYKTYPY 7-ME30Ha.

Wrak, ckanspHble MOJS, OTBETCTBEHHBIC 3a CIIOHTAHHOE HApYIICHHE CUMMETpPUH, MOTYT B
MPUHIUIE OBITH COCTaBHBIMH. MIMEHHO Takas CUTyaIus IMpeJroiaraeTcs B MOJAeNu TexHuisera. llpu
3TOM TpH OECCITMHOBBIX KBAaHTA, KOTOphle moemarorcs W'- u Z-6030HAMM M CTaHOBSTCS MX HEJOCTa-
FOIMME CIIMHOBBIMH COCTOSIHISIMH, MMEIOT OJH3KYH) aHAIOTHIO C 7T -, T - U 7 -Me30oHaMi. TOJIBKO
COOTBETCTBYIOIUI 3Hepreruueckuii macmrTab — He 1 [9B, a Heckombko T3B. B Takoit kapTtune
0’KHMJIa€TCs CYIECTBOBAHWE MHOKECTBA HOBBIX COCTaBHBIX YACTHIl — QHAJIOI'OB MPOTOHA, HEUTPOHA U
T.J. — C MaccaMu B 00JacTH HeckoJbkux T3B. CpaBHUTENBHO JIETKHi 0030H XHrTrca B Hel, HA000POT,
oTcyTcTByeT. Elle ojHa 0COOEHHOCTH MOZIENU B ToM, 4To W'~ i Z-6030HbI ABIAIOTCA B Heil oT4acTu

n KsapkoBrlii cocTaB 7, - u 1°-me30n0B — 510 Ud~ dU~ M KOMOMHAIMS U3 UU~ 1 dd , coorBeTCTBEHHO.
2 TouHee, MceBIOCKATSIPHBIMU, HO 3Ta TOHKOCTb JIJIsl HAC HECYILIECTBEHHA.
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COCTaBHBIMH YaCTHIIAMH, ITOCKOJIBKY, KaK MBI CKa3aJd, HEKOTOPHIE MX KOMIIOHCHTHI aHAJIOTUYHEI 7T-
Me30HaM. " DTO JOIKHO OBUIO GBI POSIBISTECS BO B3aUMOICHCTBISIX W'~ 1 Z-GO30HOB.

NMenHo mocnemHee OOCTOSTENHCTBO MPHUBENO K TOMY, YTO MOJENb TEXHHIBETa (M0 KpaiHen
Mepe B e¢ U3HavaIbHOU (hOPMYITHUPOBKE) ObLIa OTBEPTHYTA 33]0JIT0 JI0 HEJJABHETO 3KCIIEPUMEHTAIILHOTO
0OHApYKEeHHs HOBOTO 0030HA: TOUHBIE M3MepeHHs cBoiictB W'~ u Z-6o3oHoB Ha LEP u SLC me
COTJIACYIOTCSl C TpeICKazaHUsSIMHU Mojaenu. OTKPBITHE XK€ HOBOTO 0030HAa OKOHYATENBHO ITOCTABHIIO
KpECT Ha MoJieNii TexHuiBeTa. Kpacupasi Teopus Oblia pa3rpoMiicHa YIPSIMBIMU SKCIIEPUMCHTATbHBIMH
¢dakramu! Tem He MeHee MHE, KaK U Py IPYTHX TCOPETHKOB, HJIES O COCTABHBIX CKAIAPHBIX MOJSIX
TIpe/ICTaBiIsieTcs: Ooee MpHBIEKATENbHON 10 CpaBHEHHIO C Teopued OHriepa—bpayra—Xwurrca,
WCTIONB3YIONIEH dIIeMeHTapHble cKaysipable most. Konewno, mocne otkpeiTis B LIEPHe HOBOTO 6030HA
uzes O COCTAaBJICHHOCTH OKa3ajach B OoJiee TPYAHOM IIOJIOKEHHH, Ye€M paHbIE: €CIH 3Ta YacTHLa
COCTaBHas, OHA JIOJDKHA JOCTATOYHO YCIIENTHO MUMHKPUPOBATH MO dJIeMEHTapHbIH 0030H Xwurrca. 1
BCE )K€ TMOKWBEM — YBHJIUM, YTO CKaXYT IO ATOMY IMOBOJY AKCIEPUMEHTHI Ha bomibimom ampoHHOM
KoJUIalifiepe, B IEPBYIO o4yepenb 0oliee TOUHbIE H3MEPEHUs CBOMCTB HOBOTO 0030HA.

5. Omkpovimue coenano. Ymo oanvute?

BepHemcsi, B kadecTBe pabodeil TMIIOTE3bI, K MUHUMAJIbHON Bepcum Teopuu — CTaHAapTHOU
MOJIENI C OJHUM 3JIEMEHTapHBIM 0030HOM Xwurrca. [IockobKy B 3TOH TeOpHH MMEHHO moje (TodHee,
nonist) DHriepa—bpayra—Xurrca maeT Macchl BceM 3JIeMEHTapPHBIM YacTUIaM, B3aUMOACHCTBHE KaXKION
U3 3TUX 4YacTHIl ¢ 6030HOM XHITca *KecTKOo GukcupoBaHo. Yem OoJbllle Macca 4acTHIbI, TEM CHIIbHEE
B3aMMO/ICHCTBHE; YeM CHJIIbHEE B3aHUMOJCHCTBHUE, TeM Ooliee BEpOATEH pacman 6030Ha Xurrca Ha mapy
4acTHI[ JaHHOTO copTa. Pacnansl 6030Ha Xurrca Ha naphl peanbHbIX yacTul ## ZZ u W'W 3anpereHs
3aKOHOM COXpaHEHHUSl DHEPTHH, KOTOpBIH TpeOyeT, 4ToOBl CyMMa Macc MPOAYKTOB paclaaa OblLia
MEHBIIIC MACChl PacIIaJaroIIelicsl YaCTUIIbI (OISITh BCIIOMUHAEM F = mcz), a y Hac, HalmoMHUM, My ~ 125
B, m¢= 173 T'3B, m; =91 I'sB u my, = 80 I'3B. Ciexyromum mo Macce cTout b-kBapk ¢ m, =4 3B, u
UMEHHO IM0ATOMY, KaK MbI TOBOPHIHM, 0030H XWITCa OXOTHEe BCEro pacmamaercss Ha mapy bb.
Unrepecen u pacnaj 6030Ha XUrrca Ha napy JOBOJIBHO TSXKeNBIX 7-1enToHoB H — 7' 7 (M, = 1,8 ['3B);
OH JIOJDKEH MPOUCXOIUTH C BEPOSITHOCTBIO 6 % (3TO O3HAYaeT, YTO TaK pacrnagarorcs 6 6030HOB Xurrca
u3 100). Pacman H — p'u~ (M, = 106 MaB) N0IKeH MPOUCXOIUTH C €lle MEHBIIEH, HO BCE elle
Hencyesaromieil BeposTHocThio 0,02 %. [Tomumo obcyxmaBimmxcs Boie pacnagoB H — yy, H — 4lu H
— 2/ 2v, otmeTuM ewe pacnag H — Zy, BEpOsSTHOCTb KOTOPOro aojbkHa coctasisatek 0,15 %. Bee atn
BEPOSITHOCTU MOKHO OyZeT M3MepuTh Ha boJblIoM agpoHHOM Koiaiaepe, W Ji000€ OTKIOHEHHE OT
ITHX TpeJIcKa3aHuil OyZeT 03HavaTh, YTO Hamla paboyas rumnore3a — CtaHmaapTHas Mo/elb — HeBepHa. 1
Hao00pOT, coryiacue ¢ npeackasanusMu CTaHIapTHON Moneau OyaeT BcE Ooibiie u Oosblie yOKIaTh
HAac B €€ CIPaBEAIHNBOCTH.

To e MOXXHO cKa3aTh U O POXKJACHUU 0030HA XUITCA B CTOJKHOBCHMSX IMPOTOHOB Ha BoJjibiiom
aJlpoHHOM Koutaiinepe. bo3on Xurrca MoXeT poKJaTbCsi B OJAUMHOUYKY, WM BMECTE C MapoOil JIETKUX
KBapKOB BBICOKMX 3HEPruii, miu BmMecte ¢ oqHuM W- nim Z-0030HOM, HITH, HAKOHEIl, BMecTe C napoii tt.
YacTuupl, poxaromuecs BMecTe ¢ 0030HOM XwWITCa, MOKHO IETEKTHPOBATH M OTOXIECTBISTH,
MOATOMY pa3Hble MEXaHU3MBl POXKICHUS MOXXKHO H3y4yaTh Ha BoJbIIOM aJpoHHOM KoJjaijiepe 1o
oTzenbHOCTH. TeM camMbIM MOKHO M3BIEKaTh MHPOPMAIMIO O B3auMojiedcTBHHM 6030Ha Xurrca ¢ W,
Z-6030HaMH U t-KBapKOM.

Hakonern, Ba)XHBIM CBOHCTBOM 0030Ha XHITCA SBISETCS €r0 B3aMMOJCHCTBHE C CaMHUM COOOM.
OHO IODKHO TIPOSBIATHECA B mporiecce H* — HH, tne H* — BupTyanbHas T—IaCTI/IHa.74 B Crannaptroit
MOJENIM CBOWCTBAa 3TOr0 B3aUMOACUCTBHA TOXKE OAHO3HAYHO NpeAcKa3biBaloTca. Brpouewm, ero
U3y4YeHHE — JIEJIO0 OTAAIEHHOro Oy Iymiero.

73 Takast BOSMOKHOCTB COTTIACYeTcs ¢ TeM, 9To W-- 1 Z-GO30HbI HMEIOT MACCHI, Mallble 110 CPABHEHHIO C
HOBBIM JHEPIreTHYECKHM MAacIITaboM MopsaKa HECKONbKHMX T3B: Kak MBI OTMEdYanH, 7-ME30HBI TOXE HMEIOT
MaJIble Macchl 110 CPABHEHUIO C apOHHBIM MacmTaboMm | [3B.

" BupTyanpHas 4aCTHI[ OTIMYACTCS OT PEaTbHOM TeM, UTO T PEaTbHON YaCTHII BBITIONHAETCS OOBITHOR
PEIATHBUCTCKOE COOTHOIICHHE MEXIy JHepruei u mmmyascoMm E2 = p’c® + m’c* a ans BupryamsHO#i — He
BBITIOJIHsAETCS. Takoe BO3MOXHO Oi1arosiapsi KBAHTOBOMEXaHHYECKOMY COOTHOIEeHUI0 AE - At = /i mexny Heompe-
JIeNeHHOCThI0 dHepruu AE m anurensHOCTBIO Tpomecca At. IlosToMmy BHpTyaidbHast 9acTHIA HOYTH MTHOBEHHO
pacnasiaeTcst Wi aHHUTHIIMPYET ¢ Opyroi (ee BpeMs ku3HU At oueHb Maio), a peasibHasl )KHUBET 3aMETHO J0JIbIIE
HJIA BOOOIIIE cTa0uIbHA.
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Urak, Ha bonbimoM aapoHHOM KoJulaiiiepe UMeeTcsi oOUIMpHas MporpaMMa HCCIEIOBAHUS
B3aMMOJICHCTBUH HOBOro 0030HAa. B pe3ynmpTaTe ee BBIMONHEHWS CTaHET Oojee WMIM MEHee SICHO,
omuchIBaeTcs mu npupona CTaHIAPTHOM MOAENBI0 WIIM MBI MIMEEM JIENI0 C KaKOH-To Ipyroi, Oonee
CloXHOW (a MoXeT ObITh W Ooyiee TPOCTOi) Teopueit. JlanmpHeiiee NPOABUKCHHUE CBSA3aHO C
CYIIIECTBEHHBIM ITOBBIIICHHEM TOYHOCTH W3MEPEHHIA; OHO MOTPeOyeT CTPOUTEIHCTBA HOBOT'O YCKOPH-
Tens — €'e -KoJulaiiiepa ¢ PEKOPIHOM IS STOro THIA MALIMH SHepruei. OueHb MOKET ObITh, YTO Ha
3TOM IIyTH HaC MOJKUAAECT Macca CIOPIPU30B.

6. Bmecmo 3axkniouenus: 6 noOucCKax «Ho6ou dm3ul<u»

C «rexHuueckoi» Toukd 3peHust CTaHaapTHas MOJENb BHYTPEHHE HENPOTUBOpPEUMBA. IJTO
03HAYaET, 9TO B €€ PaMKaX MOKHO — XOTs ObI B IPUHIIUIIE, a KaK MPABWJIO U HAa TMPAKTUKE — BEIYHACIHUTH
mo0yt0 (QHU3MYECKyI0 BeIHYUHY (pa3syMeeTcsl, OTHOCAIIYIOCS K TeM SIBICHUSM, KOTOpHIE IpH3BaHa
onuckiBaTh CTaHIapTHAas MOJENb) , M pe3yiabTaT He OyIeT coaepikaTh HeompeneleHHocTed. Tem He
MeHee, MHOTHE, XOTs ¥ He BCe, TEOPETHKH CUUTAIOT MOJIOKeHre Aenl B CTaHJapTHOW MOJIEH HE BIIOJIHE
YIOBJIETBOPHUTEIBHBIM, MATKO TOBOpsS. M CBsI3aHO 3TO B MEPBYIO OUYEpelnb C €€ JHEePreTUYeCKUM
MacITaboM.

Kak sicHo u3 mpenplayuiero, sHepreTudeckuii Macmrad CTraHZapTHOH MOJEIH MMEET MOPSIO0K
Mgy = 100 I'>B (MBI 31€Ch HE TOBOPHM O CHIBHBIX B3amMOAEHCTBHUAX ¢ MacmTabom 1 [mB, ¢ stum
macmTabom Bcé mpomre). ITo — macmrab mMacc W'- 1 Z-6030H0B U 6030Ha Xurrca. MHOTo 3T0 WM
Mano? C 3KCepuMEHTAIBHON TOUKH 3pPEHUSI — HEMAJIO, & BOT C TEOPETUUECKOM. ..

B ¢wusuke mmeercs eme oaumH macmTab sHepruil. OH CBsi3aH C TpaBHTAIME M PaBeH Macce
ITnauka Mp = 10" I'3B. [Ipy HUBKUX 3HEPrUsAxX rpaBUTALUOHHBIC B3aUMOJEHUCTBUSA MEXIY YacTULIAMHU
npeHeOpeKUMO CJIadbl, HO OHM YCWJIMBAIOTCSI C POCTOM DJHEPIHM, W TMpPU SHEPrusx mopsiaka Mp
rpaBUTAIUs] CTAHOBHUTCS cUIIbHOW. O0nacTs sHepruit Boiie Mp; — 3TO 0067acTh KBAHTOBOM T'paBUTAIUH,
yTOo OBl OHa W3 cebs He mpexacraBisia. s Hac BaKHO, YTO TpaBUTAIMS — caMmoe, MOy,
¢byHaaMeHTaIbHOE B3aMMOJICHCTBUE, W TPaBUTAIMOHHBIM MacmiTad Mp — camblii QpyHIaMeHTaIBLHBINH
Maciitad 3Hepruii. [louemy ke Torma macimrad CranmaptHoit Mogenu Mgy = 100 I'3B tak nanek ot Mp
= 10" I'sB?

Y 0603HaueHHO# MPOOIEeMBI ecTh emle OAuH, Oojee TOHKUN acnekT. OH CBs3aH CO CBOMCTBaMH
¢u3nyueckoro BakyymMa. B KBaHTOBOW TEOpHHM BaKyyM — OCHOBHOE COCTOSIHUE MPUPOABI — YCTPOEH
COBCEM HETPHUBHAILHO. B HEM Bcé BpeMs pOXKIIAIOTCS M YHUUTOXKAFOTCS BUPTYaIbHBIE YaCTHIIBI, MHBIMU
CJIOBaMH, 00pa3yroTCs W ucde3aroT (iyKkTyanuu moyeld. HemocpencTBeHHO HAOMIOATh 3TH MPOIECCHI
MBI HE MOKEM, HO OHH OKa3bIBAalOT BIMSHUE HA HAOJIIOaeMble CBOHCTBA DIIEMEHTAPHBIX YaCTHII, aTOMOB
u T.a. Hanpumep, B3auMojeiicTBUE DIIEKTPOHA B aTOME C BHPTYaJIbHBIMH DJIEKTPOHaMHU W (poTOHAMU
MPUBOINT K HAOIIOJAEMOMY B aTOMHBIX CHEKTpax SBJICHUIO — IIMOOBCKOMY CABHTY. [[pyroit mpumep —
MOIpaBKa K MarHUTHOMY MOMEHTY 3JIEKTPOHA WJIM MIOOHA (aHOMAaJIbHBI MAarHUTHBIH MOMEHT), TOXE
00yCIIOBJICHHAs] B3aUMOJICHCTBHEM C BUPTYAJIbHBIMHM YacTHUI[AMH. JTH M NOJ00HBIC 3(P(EKTH BHIYKC-
JIEHBI U U3MEPEHHI (B YKa3aHHBIX CIIydasx ¢ (PaHTACTHYECKOW TOYHOCTHIO!), TaK YTO MBI MOXEM OBITh
YBEPEHBI, YTO IMEEM MPABUIBHYIO KAPTHHY (PU3NIECKOTO BaKyyMa.

B aT0i1 KapTHHE Bce TIapaMeTphl, U3HAYAIBLHO 3aKJIabIBAEMbIE B TEOPHIO, TTONYUYAIOT MTOMPABKH,
CBS3aHHBIE C B3aWMOJICWCTBUEM C BHUPTYAIBHBIMH YacTUIaMH. VX Ha3pIBaIOT paJHalliOHHBIMH
norpaBkaMy. B KBaHTOBOH AJIEKTPOIMHAMUKE STH TOMIPABKU Malbl, a BOT B CeKTope DHriepa—bpayra—
Xurrca oHU OrpoMHBI. TakoBa OCOOEHHOCTH AJIEMEHTAPHBIX CKAISAPHBIX MOJIEH, COCTABISIONIAX ITOT
CEKTOp; y IpPYTHUX IOJIEH 3TOro CBOWCTBA HeET. [maBHBI 3(deKT 31ech COCTOUT B TOM, YTO
panualnroHHbIe TONMPAaBKU CTPEMSITCS «IOATSHYTb» dHepreTndyeckuid macmrad CTaHIapTHOH MOAETH
Msy K rpaButanmonHomy macmtady Mp. Eciam ocrtaBatbesi B pamkax CTaHZapTHOM MOJENH, TO
€IMHCTBEHHBIH BBIXOJl — NOJAO0paTh W3HAYANBHBIE MapaMeTpbhl TEOPHHM TakK, YTOOBI BMecTe C
panuanMoOHHBIMU MIONIPaBKaMU OHU IPUBOJMIIN K MpaBUIbHOMY 3HaueHHI0 Mgy. Ilpu aTom BeIsIcHSETCH,
YTO TOYHOCTH IMOJATOHKH JIOJDKHA COCTaBIISITh BEIUYMHY, OJH3KYIO K Mst/Mzm = 1031 B stom u
COCTOUT BTOPOM acIieKT MpoOIIeMbl dHEepreTHIeckoro Maciradba CTaHIapTHON MOJIENN: TIPECTABISETCS
HETPaBI0NOA00HBIM, YTO TaKas OJrOHKa UMEET MECTO B IIPUPOJIC.

™ CramjapTHas MOJeb Ha CAMOM JeJie 3aBEIOMO HEIOJIHA, HO 1TO MPEAMET OTAEIbHOIO PasroBOpa.
OTMETHM TOJIBKO, 9TO O €€ HEMOJIHOTE CBHIETEIBECTBYIOT JaHHBIE KOCMOJIOTHN — HayKHu 0 Beenennoii. [lposBurcs
1 HenonHoTa CTaHAapTHOM MOJENU MPHU SHEPruax bonbioro agpoHHOro koinaiaepa — OTKPBHITBIA U UHTPUTY-
IOLIUH BOTIPOC.
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MHorue (XOTs, MOBTOPUM, HE BCE) TEOPETHKH CUYHUTAIOT, 4TO 3Ta mnpobieMa OJHO3HAYHO
CBUJIETETECTBYET O HEOOXOAWMOCTH BbIXona 3a pamku CTaHHapTHOW Mojend. JeHCTBUTENbHO, ecin
CrangapTHas MoOJeNb MepecTaeT padoTaTh WM CYIIECTBEHHO pPACIIUPSIETCS Ha DHEPreTHIeCKOM
MmacmTade Myp, TO apryMeHT O paJuallMOHHBIX NOMpaBKax Moaupuuupyercs. Tpebyemas TOYHOCTD
MOTOHKH ITapaMeTPOB B 3TOM CIIydae COCTaBIISIET, TPy0O roBOpH, MZSM/ MZNP, a Ha caMOM JieJIe Ha mapy
MOpSIIKOB cirabee. Eci cuuTaTh, 9TO TOHKOM IMOACTPOHMKH MapaMeTPOB B MPHUPOAE HET, TO OTCIOAA
CIeZyeT, YTO MaciuTad «HOBOM (DM3MKW» NOJDKEH Jexarbh B obmactu 1-2 TsB, To ecTh kak pa3 B
o0acTH, JOCTYIHOM AJ1s uccneaoBanus Ha bonbiom angporHoM kotaiaepe!

Kaxoit mormia 651 ObITh «HOBasA (hn3uka»? EMUHCTBA y TEOPETHKOB IO 3TOMY 1moBoay HeT. OnuH
BapHMaHT — COCTaBHAas NPHUPOJA CKAJSPHBIX IOJNEH, OOeCIeYnBAIOIINX CIOHTAaHHOE HapyIIeHHe
cummeTtpud. O HeM MBI TOBOpHIH B pasnene 4. [pyras, Toxe nomynspHas (mMoka?) BO3MOXKHOCTh —
cynepcuMMeTpus. Ha Hell MBI OCTaHAaBIMBAaTHCS HE OyAEeM; CKaXXeM TONBKO, YTO CYINEpCHMMETPHS
MpeICKa3bIBaeT MEIBI 300IMapK HOBBIX YAaCcTHI] C MaccaMd B obiacTu coteH 1BB — Heckompkux TaB.
OO0cy>KaarTcs U BeChbMa 3K30TUUECKUE BaAPHAHTBHI BPOJE JOMOJHUTENBHBIX H3MEPEHUH MPOCTPAHCTBA.

HecmoTpst Ha Bce ycumusi, 10 CHX MOpP HUKAKUX JKCIIEPUMEHTANBHBIX yKa3aHWH Ha «HOBYIO
¢u3MKy» MorydeHo He ObuTo. DTO, BOOOIE-TO, YK€ HAUMHAST BHYIIATH TPEBOTY: a MPABWIBHO JTH MBI
Bc€ moHMMaeM? BroysHe BO3MOXKHO, BIOPOYEM, YTO MBI elle He A00paiuch 0 «HOBOH (QH3MKH» IO
OHEPTUU M 110 KOJHNYECCTBY Ha6paHHI)IX JaHHbIX, U YTO HMCHHO C HeH 6y,ﬂ}/T CBsI3aHbI HOBBIC,
PEBONOLMOHABIE OTKPBITHS. OCHOBHBIE HAAEKABI 3[E€Ch BO3NAralOTCs OMATH-TaKM Ha boibimoit
aJpOHHBIN KOJUTaliep, KOTOPHIH Yepe3 MoiTopa roja HagHeT paboTarh Ha moiHyto sHepruio 13—14 T>B
1 OBICTPO HaOUpaTh naHHble. ClieqUTE 32 HOBOCTSAMMU!

7. Ilpunosicenue. Konnaiioepwl vicokux snepzuil.

Konnaiinep — yckopuTenb co BCTPEYHBIMU ITyYKAMH YaCTHL], B KOTOPOM YaCTULBI CTATKUBAOTCS
«106 B 1106». B 3J1eKTPOH-NO3UTPOHHBIX KOJUIaiiepax (Ipyroe Ha3BaHHE — €'€ -KOIUIaimephl)
CTAJIKMBAIOTCS DJICKTPOHBI U IMO3UTPOHBI. Jl0 HacTosIiero BpeMeHH ObLIM CO3JaHBI TaKKe MPOTOH-
AHTUIPOTOHHBIE, MMPOTOH-TIPOTOHHBIE, AIEKTPOH-TIPOTOHHBIE U SAPO-SAEpHBbIC (WIH TKEIOWOHHEIE)
Komnaiinepel. OcTajbHble BO3MOKHOCTH, HaIpUMep, i u -KOJUlaiifiep, MOKa TOJBKO O0OCYkKIAIOTCA.
Cpenu BceX THIIOB KOJIIAMIEPOB OCHOBHBIMM JiJIsi (DU3MKH DJIEMEHTAPHBIX YAaCTHUI[ SBJSIOTCS MPOTOH-
AHTUIIPOTOHHBIEC, MPOTOH-IPOTOHHBIE U 3JEKTPOH-MO3UTPOHHbIE. HEKOTOphlE M3 HHUX MEPEUUCIIECHBI
Huke. O paznnuusax MexAy NPOTOH-aHTUIPOTOHHBIMU U MIPOTOH-MPOTOHHBIMU KOJUIaiepamMu, ¢ OJTHOM
CTOPOHBI, U AJIEKTPOH-TIO3UTPOHHBIME KOJUIaIepaMu C IPYTroil CM. B KOHIIE STOTO HMPUIIOKCHUS.

Bonpuioi agpoHHBIN KOJIaiAep — IPOTOH-IIPOTOHHBIN, OH YCKOpSIET JBa ITydKa IPOTOHOB JAPYr
HaBCTpEUy /:[pyry.76 [IpoexTHast 3HEprusi MPOTOHOB B KaXKIOM M3 MYy4YKOB coctasisier 7 TaB, Tak uro
MOJTHAST TIPOEKTHAs dHeprus croinkHoBeHus — 14 ThB. B 2011 roxy Bomwimoii agpoHHBIN KoJutaimep
paboTall Ha MOJIOBUHE 3TOH SHEPrUH, T.€. MOJHAsl SHEPrUs CTOJKHOBEHUsI coctasisuia 7 TaB, a B 2012
roxy — Ha monHON sSHeprum 8§ THB. Bonbmioil aapoHHBI Koymaiinep MpencTaBiseT cOOOH KOIBIO
JIUTMHOU 27 KM, B KOTOPOM HPOTOHBI YCKOPAIOTCS U YIASPKUBAIOTCS MAHUTHBIM IIOJIEM, CO3/1aBA€MbIM
CBEpXMIPOBOAAIMME MarHuTamMu. CTOJIKHOBEHHS IPOTOHOB MPOMCXOMAT B UYETHIPEX MecTaX, TJe
PaCIIOJIOKEHBI AETEKTOPBL, PETUCTPUPYIONINE YACTULBI, POKIAAIOIIUECS B STUX CTOJKHOBEHUsX. J[Ba U3
stux neTekTopoB — ATLAS u CMS — npenHazHayeHbl 1S UCCIIEOBAHUNA B 00JIACTH (PH3UKHU dJIEMEH-
TapHBIX YaCTHI] IIPU BBICOKMX 3Heprusx, a asa apyrux — LHCb u ALICE — mis uccienoBanuii yacTuil,
B COCTaBe KOTOPBIX MMEIOTCS D-KBapku, W Ui MCCICIOBAHWN ropsdell W IUIOTHOW KBapK-TIIFOOHHOMN
MaTepuH, COOTBETCTBEHHO.

[Ipenpiaymue xKoaiepbl HanboJee BRICOKUX SHEPTUH:

Spp’S — mporoH-anTUNpoToHHBIH Koywaiinep B L[EPHe. [{nuna komibma — 6,9 kM, mak-
cuMalibHas 3Heprus ctoiakHoBeHus — 630 ['3B. Pabotan ¢ 1981 mo 1990 rog.

LEP — xonbLEBOH AIIEKTPOH-TIO3UTPOHHBIA KOJUIAep C MaKCHMAaJIbHOW SHepruei
croskHoBeHUS 209 3B, pacmonokeHHBIA B TOM € TyHHeEINe, YTO W bobmioi axpoHHBIA KoJutaimep.
Pat6otai ¢ 1989 mo 2000 rox.

SLC — nuHeWHBIH S3JEKTPOH-TIO3UTPOHHBIN kKojuaiinep B SLAC, CHIA. Oueprus
cronkHoBeHUS — 91 9B (Macca Z-6030Ha). Padotan ¢ 1989 mo 1998 rox.

76 o
Hpe,HYCMOTpeHa Hu €ro pa60Ta KaK TAKCJIOMOHHOI'O0 KOJUIauJepa, HO 3TO K TEMC CTATbU OTHOIICHUS HC
HMCECT.
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Tevatron — KoJnbIEBOH MPOTOH-aHTUNPOTOHHBIH Kojutaiaep B Fermilab, CILA. [Inuna
KOJIbITa 6 KM, MaKCUMaJIbHas SHEPTHs CTOIKHOBeHUS — 2 ToB. Paboran ¢ 1987 mo 2011 rog.

CpaBHHBasi NPOTOH-IPOTOHHBIE M INPOTOH-AaHTHIIPOTOHHBIE KOJUIAMAEPHI C  3JIEKTPOH-
MO3UTPOHHBIMHU, HY>KHO UMEThH B BUJY, YTO MMPOTOH — COCTABHAS YACTHILIA, OH COJCPKUT B ce0e KBapKH U
t00HbI. Kak bl 13 3THX KBapKOB U IVIFOOHOB HECET JIMIIb YacTh 3HEPIruu nportoHa. [lostomy B ciydae
Bosnpiioro aapoHHOro Kojlaiinepa, HanpuMep, SHEPTUs JIEMEHTAPHOTO CTOJIKHOBCHMS (MEXIY ABYMS
KBapKaMH, MEXIy IBYMs TJIIOOHAMH WM KBapKa C TJIIOOHOM) 3aMETHO HIDKE CYMMapHOH JHEpruu
cTankuBaromuxcsi npotoHoB (14 T>B mpu mpoekTHbIX mapamerpax). M3-3a 3Toro obiacTe 3HEPrHid,
JMOCTYIHBIX I W3ydeHus Ha bonpmioMm anpoHHOM Koimainmepe, mocturaer «scero» 2—4 TsB, B
3aBUCHUMOCTH OT M3Yy4aeMoro mporecca. Takoil 0COOEHHOCTH Y 3JIEKTPOH-IIO3UTPOHHBIX KOJUIalIepoB
HET: DJIEKTPOH — JIIEMEHTapHAs YacTUIIA.

[Inroc IPOTOH-IPOTOHHBIX (M MPOTOH-AaHTUIIPOTOHHBIX) KOJJIAHIEPOB B TOM, YTO AaX€E C yIETOM
3TOIl 0COOEHHOCTH JOCTHYL BBICOKMX JHEPIMH CTOJIKHOBEHMH Ha HUX TEXHHYECKU IIPOIIE, YeM Ha
3NEKTPOH-MO3UTPOHHBIX. EcTh 11 MuHYC. M3-3a COCTaBHOH CTPYKTYpbI MPOTOHA, a TAKXKE U3-3a TOTO, YTO
KBapKH U TIIOOHBI B3aUMOJICHCTBYIOT MEXIY COOOW ropas3io CHiIbHEE, YeM JICKTPOHBI C IIO3UTPOHAMH,
B CTOJIKHOBEHMSAX MPOTOHOB NPOUCXOJUT ropas3io OoJblle COOBITHH, HE MMEIOLINX HHTEpeca C TOUKU
3peHusl Mmorcka 0030Ha XUTITca WM JPYTHMX HOBBIX YacTHIl M SIBICHHWHA. VHTepecHble ke COOBITHS
BBITJIAAT B IPOTOHHBIX CTOJIKHOBCHUAX 6OJ'ICC «CPA3HBIMU», B HUX POKAACTCA MHOTO «KIIOCTOPOHHUX),
HEMHTEPECHBIX YaCTHIL (CTOJIKHUTE KUPIHY C KUPIIUYOM U NONPOOyHTEe y3HATH, HET JIU CPEOH OCKOJIKOB
4eT0-HUOYIb MHTEpPEecHOT0). Bec€ 310 co3nmaer «rym» (¢oH), BBIIEIUTh U3 KOTOPOTO CHTHAN B CIIydae
IIPOTOH-TIPOTOHHBIX KOHHaﬁI{epOB CJIOKHEEC, UCM B ClIy4dac SJICKTPOH-IIO3UTPOHHBIX. COOTBCTCTBCHHO,
HIDKE W TOYHOCTh H3MepeHud. M3-3a 3TUX IJIIOCOB—MMHYCOB HPOTOH-IPOTOHHBIE (WM IPOTOH-
AQHTUIIPOTOHHBIE) KOJUIAMIEphl HA3bIBAIOT MAIIMHAMHU OTKPBITHH, a 3JEKTPOH-TIO3UTPOHHBIE —
MalllMHaMU TOYHBIX H3MepeHHI7L

© 2012 B.A. PyGakos (Tekcr)

CBou 3aMeyaHusi 1 KOMMEHTapuu K 3ToMy TekcTy Bol moxete Bbickazars 3[JECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/ustrojstvo _vselennoj/2-1-0-15
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Cepreii IlerpoBuu Kanuna
1928 - 2012

W3BecTHBI ydeHBIH-QU3UK W nponaranaucT HayuHbeix 3HaHud Cepreit IlerpoBnu Kanmma
ponuncst 14 ¢espans 1928 roga B KemOpumke (BemuxoOputanus). B 1935 rogy cembst Kammirsr
BosBpamaercss B CCCP, u ¢ srtoro Bpemenu Kammma >xuBET B MockBe. B 1949 1. oH okoHumI
MOCKOBCKHI aBHALlMOHHBIA WHCTUTYT, U TOT/IA K€ Hayal Hay4HYIO AEATeNIbHOCThb. Paboram B Takux
obOmacTsix (U3MKM, KaK CBEPX3BYKOBas  aj’pOJMHAMHUKA, 3€MHOM MAarHeTH3M, NpUKIagHas
JJNIEKTPOANHAMUKA, (Pu3rka 3neMeHTapHbiX yactuil. C 1956 roma npenojgaBai B MOCKOBCKOM (PU3UKO-
TEXHUYECKOM HMHCTHTyTe, B 1965 romy mnomyumn 3BaHue mnpodeccopa. Bbul I7IaBHBIM Hay4HBIM
corpyaaukoMm MucTutyTa prsnueckux npodiem um. [1JI. Kanuipsr (ero oTma).

B 1973 rtony C.II. Kammma omy6nukoBanm KHUTY <«OKu3HBR HayKm», KOTOpas TOCTY>KHJIa
MPEINOCHUIKON K TOSBICHUIO HM3BECTHOW Tenenepenadn «O4eBHIHOE — HEBEPOSITHOE», KOTOPYIO
Cepreii llerpoBuu Benm (¢ mepepbiBoM 10 BuHEe TB) 10 mocnemHux mHed »xu3HU. Paspaboran
MaTeMaTHYEeCKyI0 MOJIEIh THIEPOOIMYECKOr0 POCTa YHCIEHHOCTH HACelIeHHA 3eMIIH. XapaKTepHOH
YEpTON €ro Hay4HOTO M TeJaroruuyeckoro TBOPYECTBA OBLIIO HE MONydeHHE KOHKPETHBIX HAyYHBIX
pE3yabTaTOB, a CTPEMJIEHHE CO3/1aTh M JOHECTH 10 CIyIIaTelel, 3puTerel W uuTaTenceil LeI0CTHYIO
Hay4YHYIO0 KapTuHy Mupa. s Hamel MoioAéxu OoH Jenai Ty ke OJaropoanyro padoty, uto u JKromb
BepH, n Kamunn ®@ixammaproH B ¢BO€ BpeMs AOCTYIMHBIMU Toraa criocobamu. Cepreit [letpoBud ObLt
yieHoM Komuccun PAH mo Gopnbe ¢ mxenaykodl n danbcuduranueil HaydHbIX HCCICAOBAaHUN H
wIeHOM peakosuieruu bromerens «B 3amuty Hayku». YMep B Mockse 14 aBrycra 2012 roza.

* % %
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Honuwyx P.®. Illamsatu Cepres Ilerposuua Kanuusl

Meicnutens u npocsetutens Cepreii [letpoBuu Kammia ckoruancs B Mockse 14 aprycra 2012
rojila B BO3pacTe BOCBMUJIECATH YETHIPEX C MOJOBUHOM neT. Poccuiickasd u MupoBasi HayKa MoTepsijia B
€ro JMIe cBoero MourHoro 3amuTtHuka. Kak yuénsiii u unen Komuccnuu Poccuiickoilt akaieMun Hayk Mo
O0oprbe ¢ mkeHaykoi W (pambcUdUKAel HAYyYHBIX HCCIEJOBAHWN OH TSDKENO TEpPEeKHBal YIMAIOK
npecTuka Hayku B cBOEM OtedecTBe. DTOT yNMaJoK CBs3aH, KaK OH TOBOPWJI, C YACTHUYHBIM PaclajioM
OOIIECTBEHHOTO CO3HAHMWS, YTO B CBOIO OYEpPEAb CBA3aHO CO CMEHOH MHUPOBO33PEHUYECKON yCTaHOBKU
poccuiickoro Hapona. OTcroza, Kak OH CKasal, pACMEPAHHOCMb 6 YMAX 8 Hauile NepexoOHOe BPEeMS.
[lpuBons mpuMep ynajaka Hayku B 'epmaHuu mocjie MpUXola U MOCIEIYIOLIET0 YXO0Aa IepPMaHCKOTrO
¢ammzma, Cepreii [leTpoBHY KOHCTATUPOBAI, YTO AJISI BO3POKACHUS HAYKU B CTpaHe motpedyeTcs 50—
100 ner. Korma ero oguH Hall MUHUCTEPCKUN YMHOBHHK CIIpAIMBANl, CKOJBKO K€ HY)XHO IJIATUTh
y4€HBIM 33 UX HayuyHyro AestenbHocTh, Cepreil IlerpoBuu oTBeTmin: Cmoabko dice, CKOMbKO ceuuac,
monvko He 6 pybnax, a 6 odoanapax. VI 3T0 — He HIyTOYHOE IpeyBeJNYEHHE: MMEHHO HACTOJIBKO
pasziryaeTcs, HapuMmep, CTUIIEHAM aclIMpaHToB B Poccuu 1 B pa3BUTHIX CTpaHax, I/ie MOHUMAIOT, YTO
yIOp Ha HayKy — HEoO0XoauMoe (XOTb M He €AMHCTBEHHOE) YCIOBHE JOCTOWHOIO Pa3BUTHS TOCTOMHOM
YBa)KEHHUS CTPaHBI.

Onnaxnsl B 6ecene co mHo# C.I1. roBopwii, 4TO Kak B MPECTYMHOM MHUpPE MEJKHE NPECTYMHHUKH
BHauaje KOHKYPHUPYIOT IPYr C OPYTOM M TE€M JAPYT Apyra HECKOJBKO HEHTPaIu3yIOT, a IIOTOM MEJKas
NPECTYIHOCTh BBIPACTaeT B OOJBINYIO OPraHM30BAHHYIO HMPECTYHNHOCTb, TaK U JDKEyYEHbIE BHavase
HECKOJIbKO HEHTPaIU3yIoT JpYT APYyra UX HECOBMECTHUMBIMHU MCEBAOHAYYHBIMU KOHIENIUIMH, a TIOTOM
pa3po3HeHHas JDKeHayKa BhIpAacTaeT B OPraHU30BaHHYIO CUCTEMY JDKEHAYKH, YTPOXKAIOIYI0 HHTEIIEKTY
CBOET0 HapozAa 1 0€30MaCHOCTH CBOETO rOCyJapCTBa.

Cepreii IleTpoBud B 0THOM MHTEPBbIO yTBEpKIATL: Topmodcenus noka ne euono. C mex nop, kax
A cman 3aHUMamvCs  NONyNApu3ayuen Hayku, npobdiema cmana ewé ocmpee. JlesmenvHocmy
BCEBO3MOIICHLIX ACMPOI0208 U WAPIAMAH08 cmana 0Oonee WUpoKon. Dmo CywecmeenHblll ONpoc.
O6vémbl cpedcme, Komopuvle 00pawalomes: 8 dmou cgepe, cCpasHuMbL ¢ PUHAHCUPOBAHUEM HAYKU 8
yerom. OmuowieHue K Hayke @ 2ocyoapcmee HANOMUHAem MHe aHeKOOm Hnpo 1ouladb U ybl2aHd,
KOMOpYblll 6 Yelsax dKOHOMUU Cmal 0agamv el 8080e MeHvule o6ca — u Huuezo, xooum. Toz0a oH
COKpamusl naéx ewé 0goe — onamy dcusa. Llviean cnoea ypeszan xonuuecmeo ogca. Haxoney nowaos
cooxna. Tax u nayka. Henv3s oice mak 0onzo ucnvimwieams eé Ha evidcusaemocms! Jlo06aBUM: poxiiast
JomaaAb — THUPLIECTBO ISl TPYMHBIX YepBeW, W JAerpajalys HayKd U KyJIbTyphl — MpPa3IHUK JUIS
TPYITHBIX YepBed KylbTypbl. B 0€30TBETCTBEHHBIX BBICKa3bIBaHUAX B mHTepHeTe Kommccuio PAH mo
0opp0e ¢ JDKEHAayKOW HEKOTOpBIE HEBEXKIbI IBITAIOTCS IMPHPABHATH K HOBOW WHKBU3WIMH, XOTS
Komuccust Gopercsi ¢ JbkeHaykoi, a He ¢ e€ HOcHUTeNsIMH (TYT B Cilydae KPUMHHAJIBHBIX CTBIUEK
BMEILNBAIOTCS CY/bl), U ONHMPAETCsl HaAyKa HE Ha aBTOPHUTETHI, HO UCKIIOYUTEIBHO Ha cuiy ¢akToB. K
npuMepy, s HEOTHOKpaTHO M Oe3ycnemHo npeanaran Anany Uymaky HOPUHECTH €ro <«3apsDKECHHYIO»
Boay kK HaMm B ®UAH, 4T0061 camu prOOPHI T0KA3aIl HAIMYHE WIIM OTCYTCTBHE KaKUX-THOO 3aps/I0B,
AKOOBI IepeAaBaeMbIX BOJE IMaccaMu yepe3 TeneBH3op. Hayka IIeHONM BENMKUX HHTEIJIEKTYaJbHBIX
ycuiauid 1o0bUIa TBEPIO YCTAHOBICHHBIE (aKThl MHPOYCTPOMCTBAa (THIIa HEBO3MOXXHOCTH BEYHOTO
JIBUTATENsl, OTCYTCTBHA TOHKOW MAaTepuul SHEPronH(OPMAIMOHHBIX TOJEH — MPH ECTECTBEHHOM
MpU3HAHUN (PU3HUECKUX TONIeH OMOJOTHYECKUX OOBEKTOB, U TaK AaJiee), HO JIFOIU IOHOTO TI03HAaBATENb-
HOT'O BO3pacTa TSAHYT OOBIBATENS B INIyOOKHE THUIBI HAYKH.

Cepreii IletpoBuu poamicsa B KemOpumke (Anrnust) 14 despanst 1928 roga. Becem u3zBecTHo nMs
ero Benukoro orna Ilerpa Jleonnmosuya Kamuier 1 Benwkoro nena mo matepu Asekces Hukonaesnda
Kpriiosa. Kpéctaeim otiiom Cepres [lerpoBuya cran Benukuid ¢pusnonor Uean Ilerposuy [1aBios. [Ipu
stoMm npo cebs Cepreii IlerpoBuu roBopui: s — npagocragnvii pycckuti ameucm. VI B 3ToM — Bes
[IPOTa HATYPHI 3TOTO YeNIOBEKa KakK MPOCBEHIEHHOTO aTencTa W MbicauTeds. OH MOHMMAI, YTO MHpP
WCTHHBI, B KOTOPOM JKMBET HayKa, IIUPEe MHUpPa MHEHHH, B KOTOPOM J>KMBYT PEJIUTHH, MOJIUTHKA H
oOBIIeHHOE CcO3HaHHe. HamoMHUM, 4TO B 3MOXY BO3HHUKHOBEHHS MHUPOBBIX PEIMTHH YEJIOBEYECTBO
MIEPEKMIO HOBYIO MHPOBO33PEHUECKYIO PAa3BWIIKY: OJIHHU JIFOAW TMEPEHECITH aKIEeHT Ha OKEaHH4YEeCKOoe
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YYBCTBO €IWHEHHS BCETO CO BCEM W Ha JIOKHOCTh WICHCHHS PEaTbHOCTH Ha CYOBEKT M OOBEKT, Ha
TBOpIIa U TBOpeHHE (OyIaAn3M), IPyTHE e MEPEHECIH aKIIeHT Ha TBOPYECTBO KaK XapaKTePUCTUIECKOE
CBOICTBO YeNOBEKa Pa3yMHOTO W aOCONIOTH3MPOBAIN TBOPYECKYIO CIIOCOOHOCTH HYelIOBeKa B oOpase
TBOpIA BCETO CyHIero (Teu3Mm). XOTsd Y KaKIOro BEpPYIOIIEro ecTh Kakas-TO CBOS IIPaBaa, yHUBEpCAIlb-
Hasl TPOIIECCHBHAS WCTHHA I BCEX OJHA, W YYEHOMY IIydllle HE BHIOMPATh MEXIY Pa3IHIHBIMA
BEpPOBAaHUSMH, HO HATH Jallbllle W paccCMaTpuWBaTh B 0ojee MIMPOKOM KYIBTypHOM KOHTEKCTE BCIO
JOYXOBHYIO HCTOPHIO YEJIOBEYECTBA KaK EOUHBIM BETBSIIUICA NPOTHBOPEUMBLHIA mporecc. [etn
MPOXOJAT Yepe3 Bepy B BOJIICOHBIE CKAa3KH, y B3POCIBIX JIIOAEH — CBOM B3pOCIBIE CKa3KH, HO MOTOM
JIOJDKHO TIPUXOAWTH TOHWMAaHHUE, YTO CKA3KA — JIOXCb, 04 6 Hell HAMEK, 000pbiM MON0OYAM YPOK.
Hayunas xapTriHa Mypa, COeTUHSIONIAS OTACIhHBIE I[BETA PAAYTH OTACIHHBIX 3HAHUN U TIPECTaBICHUI
0 MHUpe B €AMHBIN CIEKTpP, HHTEepecHee M00o0i ckasku. Cepreit [leTpoBuy yiI0BUII Benn4re yHUBEPCAIb-
HOT'O Hay4HOI'0 MOJIX0Ja K NOHUMAaHUI0 EUCTBUTEILHOCTH. KOHEUHO, HE €qMHON HAYKOM KB YEJIOBEK
— BHaYaJe OH POCTO KHMB U BHaYalle O-I€TCKH Hykaaercs B uynecax. Ho ams Cepres Kamuirer, kak oH
TOBOPHII, 21A6HOe 4y00 — Mo, ymo Mul dcueém. Cama Hawia JHCusHb — 3mo, KOHeuHo, 0oavuioe 4yoo.
Pooicoenue pebénra u mo, ymo npoucxooum ¢ HUM HA HAWUX 21A34X, KO20d OH 3d NOIMOPA—08d 2004
docmuzaem mMaxko2o KOJIOCCANbHO20 NpO2peccd, — 5MO MOXHCe COBEPUICHHO HeB8epOsSmMHO, XOms
ouesuoHo!

Oten Ceprest [letpoBuua mpuexan B Anrimmio B 1921 rogy Bmecte ¢ KpeuioBeiM, Uodde u
JIpYrUMHU YYEHBIMH B paMKaxX MPOrpaMMbl BOCCTAHOBJICHUSI HAYUYHBIX CBSI3€H C €BPONECHCKON HAayKOH.
OTo OBITM ecTecTBeHHBIE, a He (MIoco(pcKue HAyKH: M3BECTHBIN «(PrtocoCckuil mapoxom» BEIBE3
poccuiickux ¢unocodoB Ha 3anaa rojJoM MOo3Ke CoBceM ¢ MHbIMU Iiensamu. [1érp Jleonnmopuu Kanwia
¢ ceMbéil BepHyncss B CCCP B 1935 romy. B 1949 rogy Cepreii Kanuna oxoHumsn MOCKOBCKHiA
ABUAIMOHHBIA WHCTHUTYT, B 33 TOAa CTal JOKTOPOM (PH3MKO-MaTeMaTHYeCKHUX Hayk, pabortarm B LIAT'U
(oTkyna ObLT yBOJIEH M3-3a omaiibl cBoero orua), Macrutyre ¢usuku 3emnu, MHCTUTYTE (PU3MUECKUX
npobsieM, ¢ 1965 roga 35 ner 3aBemoBan kadeapoir (Guzukd MOCKOBCKOrO (DHM3MKO-TEXHHYECKOTO
uHCTHTYTa. OH 3aHUMAIICA 33/la4aMy MPHUKIATHON AIIEKTPOJUHAMHKH, CBEPX3BYKOBOM a’3pOIUHAMHUKH,
3eMHOT0 MarHeTu3Ma. Ero cepbE3HbIM Hay4HBIM JOCTHIKEHUEM SIBISICTCSl Y4acTHE B OTKPBITHH 3aKOHA
TUIEPOOIMYECKOT0 POCTa 36MHOTO HACETICHHS. ' ITepexxuBaemas ceromns Poccueil npama e€ ucropuu
€CTh OJINH W3 TMPEIBECTHUKOB TIIO0ATBHOTO COIHMANBHOTO (a3oBOro mepexojaa denoBedecta. M memo
3/1eCh Kak B MPHONIMKEHUH Tpejiena KOJIMYECTBEHHOTO POCTa YeIOBEYECTBA, TaK W B MPHOIIKEHUH,
Jno0aBuM (9TO, B YaCTHOCTH, TOYKa 3peHus AHaronmus Baccepmana), KpUTHUECKOTO Mpenesia pocTa
KOJIMYECTBA TIPOU3BOIUMBIX UM Pa3IMYHBIX TOBAPOB: ATOT POCT yKE Uepe3 HEOOXOIMMOCTh HX yU&Ta U
TUTAHUPOBAHUS TPOIUKTYET HEOOXOJMMOCTh IEpeXo/la MUPOBOH 3KOHOMHKE K TUIAHOBOW CHCTEME —
WU3MEHHTCSl aTTPaKTOp SBOJIOIUM YeJIOBEYECTBA KaK COIMAIBHOW JUHAMHUYECKOW cHucTeMbl. Mcropus
BBIHAIIMBAET TNyOOKHE W3MEHEHHs, W Jaxe camu HbiHemHue cyeBepust Cepreit [letpoBuu cumran
CHMIITOMOM PacCTPOUCTBA OOIIECTBA M €CTECTBEHHOMN M3IEPIKKOM ero MPOTHBOPEYHBOTO PA3BUTHSL.

Cpenu nyonukamuid Cepresi Kanuibl OTMETHM €ro BENHMKOJENHYIO KHHUTY <«JKH3Hb HayKm».
[MepBoe wm3nmanme 1973 roma OBLIO JIOTIOTHEHO €ro BTOPBIM, MepepabOTaHHBIM | JIOTIOJHEHHBIM
W3JIaHUeM, BBHIMYIIEHHBIM u3natenbckuM gomMom TOHUY B 2008 romy (592 crpanunsi, Tupax 1000
sk3eMruisipoB). Cepreir [leTpoBud o0TOOpanm BCTymHTENbHBIE CTAThH OKOJO COTHH KJIACCHKOB
ecrectBo3Hanus (oT KomepHuka no JlaHmay) K MX OCHOBOIIOJIATAMOIIMM TpyJaM ¢ J100aBjICHHEM
MarepuajoB 1o Ouorpadun yu€Hsix. [IpenucnoBus moromy npusiekian BHuManue C.I1., 4To mMeHHO
TaM KJIACCUKW HAayKW OOpalainch K MUPOKOMY KPYTy YHTaTeNnei ¢ OOBsICHEHHEM IeH, 3HAYeHUS U
Metoqa ux pabor. Kak ropoput C.II., umenno smom mexcm, Hanucanuvili OOHUM O8UICEHUEM Oy,
MOYHO U HENOCPeOCMBEHHO Nepedaém MbiCIU U YY8CMBA A8Mopa 8 MOMEHM HAUBLICULE20 MBOPYECKO20
noovéma. Ecnu npodeccnoHanbHble HAy4YHbIE TPAKTaThl HAITMCAHBI, KaK MIPAaBUIIO, Kak TOBOpui [ epiieH,
NIMUYLUM A3bIKOM, HEBEIOMBIM HEMIPO(ECCHOHANAM S3bIKOM MaTeMaTH4eCKuX (pOpMys U TEPMHUHOB, TO
BCTYIUICHHSI HAITUCAHBI SI3IKOM OOBIYHBIM. 1 OHU mepenaroT caM BeJIMKHH JyX HayKH W Hay4yHOTO
TBOpuecTBa. He ciryuaitHo ouapoBanue nyxom Hayku npuseno Cepres Kanuily K KenaHHIO TOIEIUTHCS
CBOMM BOCTOPIOM C JPYTUMH JIIOJIbMH Ha ITyTH HAYYHOT'O IPOCBEIICHUS.

CuMBOJIOM HAy4YHOTO TIPOCBETUTEIILCTBA W CaMOM pPOCCHMCKOM HAyKH CTajia aBTOpPCKast
TeNeBU3NOHHAA Tiepenada «O4eBuaHOEC — HeBeposTHOE», koTopyto Cepreit Ilerporud Bén ¢ 1973 rona.
B 1991 rony ¢ pacnagom CCCP npepBanack Ha BpeMsl U 3Ta Nepenada: HaCTYIII KPU3UC POCCUICKON

77 . . . .

Tounee, B ammpokCUManuy HaOMIOJaeMOIl yCpeAHEHHONH KPHBOM pPOCTa HAceNleHHsS THIepOOIHIecKon
¢ynkiueil. B kakoil Mepe 3Ta annpokcuManus BepHa JUIs OOJIBIINX HHTEPBAJIOB BPEMEHH, — HEU3BECTHO, B 00IIEM
cllydae A7 TAKAX KPUBBIX XapaKTepHbI KonebaTenbHble UUKIbI (npum. Pedxomnecuu).
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HAyKH ¥ CO3HAHUA 4acTH POCCUICKOr0 HApOJa, OMyCTUBLIETOCS Ha JOKOMMYHUCTHUYECKUI U JOXPUCTH-
aHCKHH ypoBeHb. B cpencTBa MaccoBoi nH(OpManMu BOPBAJIMCh KOJAYHBI, Mard U mpoyasi 6e31yxoB-
Has mucthKa (BcmomMHMM Kammuposckoro, Uymaka u uM momoOHbBIX). BosHuKIa HEOOXOAWMOCTH
CIUTAYMBATBCS JTOCTOMHBIM JIIOASAM pPa3iIMYHBIX MHPOBO33PEHYECKUX YCTAaHOBOK pagy JyXOBHOIO
BO3pOXKaeHus Poccun.

HoctounctBo u wuHTemureHTHocts Cepres Kamumpbl myOnuyHO BbIpaXanu Hu yu€Hble (B
yacTHOCTH, AupekTop WHcTtuTyTa Qusmueckux npobmem umenu I1.JI. Kamunsr Anexkcanap AHapeeB
rosopui o nepegade Ceprero Kamnuie reHeTH4eCKOro KoAa MHTEUIMTEHTHOCTH OT €0 OTLa, XOTs Jelo,
KOHEYHO, HE B OMOJIOTMYECKOM, HO B COLIMOKYJIBTYPHOM HACJIEICTBEHHOM KOJI€, TO €CTh B BOCIIUTAHUH),
U geqTeny uckycctsa (qupekrop [lymkuackoro myses MpuHa AHTOHOBA, OanepuHa Maiisa [Inncenkas n
MHOTHE JpYyrue), CBAMICHHOCHYKuTenu. S momHio, xkak WuTemmurent c Oonbmoit Oykeel Cepreit
[leTpoBUY OTMETHJI MHTEIUIMTEHTHOCTh 3HAMEHUTOro Jérunka Ajsekcanapa BacmibeBuua bensikosa
(1897-1982) Ha ero momuHKax (cam s MO3HaKOMMICSA y cBoero asau A.B. ¢ ero rocrem C.II. B 1957
roqy), oTMeuyass B HEM COYETAaHHE KAdecTB YEJIOBEKAa OJAHOBPEMEHHO WHTEJUIMIEHTHOTO U BOEHHOIO
(A.B. Ob1n renepan-neiiTeHanToM aBuanuu). Ho Tyt BHyk CranuHa EBrenuii AxosneBuu [xyramsunm
BO3pa3mi: Mul, oenHvle, 6am bensixoea nHe omoadum, a 0nsi 8oeHHO20 2naeHoe — youeams! B aroit
«TIpaBJie» HET TJIIaBHOW MpaB/Ibl: HAIIM 3alIMTHUKH IIUTA BOCBAThH C yOUIIIaMu U ObIIIM TOTOBBI OTJaBaTh
Y OTJaBaJld caMy CBOIO JKHU3Hb PaJyl CBOETr0 poja U HapoJa.

Ha manuxugne Cepres IlerpoBuua 17 aBrycta B MOCKOBCKOM YHUBEPCUTETE M Ha TeJenepenaye
«[Ipsmoii adup» (c yuacTrem apTUCTKU DNuHBI beicTpunkoii, TeneBenymei AHHB [llaTunoBoii, Buie-
npesunenta PAH T'ennanus Mecsna, ofHOTO CBSIEHHOCTYXUTEIA-BhITyckHUKa MPTU u npyrux),
MYLIEHHOU B 3(hUp B TOT )K€ BEUEp B UECTh €r0 MaMATH, CBSIILICHHOCIYXHUTEIN YBAKUTEIBHO TOBOPHIIN O
HéM. CumBommyHo, yto Cepreit IlerpoBnu Kamuia kak mpocBEemEHHBINH aTEHCT CyMell OOBEIMHHUTH
CTOJIb pa3HbIX Jrofei. IIpu Bcell CBOEH HMHTEIUIEKTYalbHOM YECTHOCTH, IPU BCEM OTKPOBEHHOM U
4éTKOM 0003HAYEHWW CBOEH COOCTBEHHOW MHMPOBO33PEHYECKOW MO3HMIUHM OH MOHUMAJ, 4TO JIOAen
CErOHs CIEAYET NEIUTh NMPEKIE BCETO HE MO Bepe, a MO0 HPABCTBEHHOCTH M JOCTOMHCTBY — paad
BO3POKICHUS Hamero Benukoro OtedectBa. Benp Mup ecThb HE OTCYTCTBHE BOWHBI, HO JOOpPOJETENb,
nopoxAEHHAST AyIIeBHON Mombio. W 3meck mbicauTens u npocBetutens Cepreit Ilerpouu Kammia
CITy’KMT HaM BEITMKHM IIPHAMEPOM.

© 2012 P.®. [Nomumyk (TekcT)

CBou 3aMe4aHns 1 KOMMEHTapHUU K 3TOMY TeKcTy Bbl Mmokete Boickas3ats 3/IECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/nekrologi/2-1-0-3
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78
IHocnennee unrepBblo Cepres IlerpoBnya Kanunbi

«Hawa HAyKad O4€Hb HEPABHOMEPHQ))

JaBaiiTe HAa4YHeM C CaMOI0 OYeBHMIHOI0 BONpoca. Bbl HaYa/ U 3aHMMATBHCSL HAYKOM ele npu
CrajuHe W npoaosxaeTe padoTaTh y:Ke Npu TperbeM cpoke IlyTmna. Bel 3HaKOMBI ¢ ThICAYaMHU
YYEHBIX, JecATKAMH HoOeJeBCKUX JiaypeaToB. Kak Obl BbI 0XapaKTepH30BAJIH CeroJHsIIHee
COCTOsIHME POcCHIiCKoIl HAyKu?

OHa B IJIOXOM COCTOSTHUH — €ANHCTBEHHOE, YTO MOXKHO CKa3aTh.

Hy a ecaiu moapoOHee...

Hama Hayka HaxomuTcs B HOpPOLECCE pPEOpraHu3aluu, nepectpoiiku. UM eme: oHa oOYeHb
HEpaBHOMEPHA.

Y10 3HAYNT «HepaBHOMepHa»?

VY Hac ecTh YacTd, KOTOpbIE Ooyiee-MeHee OJIaromoNydHbl, a €CTh YacTH, KOTOPhIE HAXOISATCS
B OYEHb II€YAIbHOM COCTOSIHHU.

N 4o ke y Hac 0aaronoay4Ho?

Bort, nampumep, paboTsl, KoTopbie BeayT ¢puznku B HoBocubupcke. OHU COTPYIHUYAIOT C 3TUM
yckoputeneM, kotopelii noctpounu B LIEPHe, u cymecTBeHHBIN BKiIag B HEro BHECHH. MaTteMaTuka y
Hac B XOPOLIEM COCTOSHHH, 110 KpaiiHel Mepe Tak caMi MaTeMaTUKU ToBopsT. Pusnka TBEpAOro teia u
npuKIagHas U3NKa B CpEeAHEM COCTOsHUM. buonorus ceiiyac o4eHb CTPEMHTEIFHO Pa3BUBAETCS, HO
MBI 32 HEH HE MTOCTIEBAEM.

A 4YTO B Ne4YaJIbHOM COCTOSHUM?

Bocnpoussonctso kaapoB Hayku. Celyac mpepBajlach HENMPEPHIBHOCTH 00Pa30BaTEIHHOTO
nporiecca. Y Hac I1eyoe MoKOoJICHUE MOKHHYJIO CTPaHy M3-3a TIOJIHOW OeCITOMOIITHOCTH.

ITO eMHCTBEHHAs podaema?

Her, xoneuno! Tak u He cQOpMyTUpOBaHbI LENU MU 3aJa4d OTEYECTBEHHOM HAYKH.
Wx HeT, uX HUKTO He BbIcKa3an. lloHuMmaeTe, cOCTOAHHWE HAayKH €CTh pPE3yJlbTaT Pa3BUTHS CaMOro
oOrecTBa.

A 4TO0 TOrAa, Ha Ball B3IJISI, IPOMCXOIUT B 001IecTBE?

YV Hac pa3gpaid, Mbl HE 3HaeM, KyJla UAEM, Mbl MEHSEM BCE BPEMSI OPUEHTHUPBI.

«Y nac nukozoa ne ovino opzauu;*oeauuoﬁ onno3uyuun)

JaBaiiTe Torna 06 oomecrse. [1o MoOBOAY NPOTECTOB ONMO3UIIUM BLICKA3AJINCH yiKe BCe, KTO
Mmor. ToJIbKo Ballle MHEHHE MHE HUI/Ie He MONAiaJ10Ch. Bbl roTOBBI 00 3TOM roBOpUTH?

Jronu BBIXONWIM HA YJIHIBI HE OT XOPOIIEH >KU3HU. Y HAC HET HOPMAJIbHBIX MHCTPYMEHTOB
MOJIMTUYECKOTO AUCKypca. MBI e BeIb 0 CHUX IOp, TaK CKa3aTh, B PEKUME IUKTATYPHI >KUBEM.
Ilapckoe mpaBUTENLCTBO Tak paboTano, coBeTckoe Toxe. Celyac MBI OTXOAUM OT 3TOW MOJENH
OJIHOMAPTUITHOMN, HO MpoILiecC 3TOT A0Jarui. To, UTO OH UAET, — BAXKHBIN LIAT BIEpe].

VY Hac HHMKOra He OBbUIO OIIO3UIMK, OHA TOJILKO Celvac HayuHAeT KakK-TO (OPMHPOBATHCS.
[TormmaeTe, HOpMaIbHAS MAPTHIHAS CUCTEMa MOIPa3yMEBAET, YTO MEKIY COOOM COPEBHYIOTCS MTPaBbIc
U JIeBblE, CUHUE U KpacHble. U moasM, KOTOpbIE TOJOCYIOT 3a Ty WIM HHYIO MapTHIO, MPUXOIAUTCS
(akTHYeCKH OTBEYaTh HAa MHOTHE BOMpOChl. Hampumep, 4To BakHEe: BOOPY)KEHHE WM 0Opa3oBaHHE,
3IPaBOOXPAHECHIE W MTPOMBIIIIEHHOCTH?

B agpec Tex, KTO BBIXOAWJI HA YJIMIbI, YACTO 3BYYAT 00BHMHEHHSI: BbI PACKAYUBAETE JIOAKY,
Bbl YBOJUTE CTPAHY OT CTA0MJIBHOCTH. ..

8 Bomnpocst 3anasan I'puropuii TapaceBnd. BocnpousBoantces B cokparueHuu. [lonnast Bepcus omy0i1mko-
BaHa B XypHase «Pycckuii penoptép» 23 aBrycra 2012 1., Ne 33 (262).
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Hy, 370 HEeM30€KHBIi IIIyM BOKPYT TaKUX MporieccoB. OHU CUUTAIOT, YTO JIOJKA PaCKauYNBACTCS,
JIpyTHEe — YTO YCIIOKAWBAETCs, TPETbU — UTO 3Ta JIOAKA IUIBIBET HE TyAa W HYXHO MEHSTHh KypC.
Hcropudeckuii mportecc — OH OCIIOKHSIETCS co BpemeHeM. Korma ObUT mMaph WM OXHOIIAPTHIHAS
CUCTEeMa, TO OblIa SCHOCTh B paMKax 3TOH cucTeMbl yrpabieHus. Ceiidac Mbl OTKa3bIBA€MCSl OT 3TOMU
CHCTEMBI, M TPOUCXOUT 3TO MEIEHHO, OOJIE3HEHHO.

Korma mromy BBIXOAST HA YIHIy, OHM TIPOCTO HA4YMHAIOT TOBOpWUTh. Hajo ckazaTe, 9TO
MOJIMTUYECKUN KOHTCHT, KOTOPBIH MBI CIIBIIINM Ha IUIOMIAIAX, — OH HE HeceT B ceOe nHpopMaIui. ITo
B OCHOBHOM, TaK CKa3aTh, «IIYMUM, OpaTIIbl, IIyMUM» — IOMHUTE? MBI XOTUM BCE U cpazy. Ho cMeHuTh
OHy CHCTEMY Ha JAPYTryld OYeHb CJOXHO, 3TO 3aHMUMAeT JOJTHWE TOABl M CBSI3aHO C OOJBIINM
PEBOIIOIIMOHHBIM N3MEHEHUEM.

« uzoezaro 3a2panuvdnslx Cjio6»

JlaBajiiTe MOroBOpPMM 0 COBCeM APYIrOM IpeaMeTe — 0 pycckoM si3bike. IIpocTo BbI ceiivac
NPOM3HECJH [Ba CJI0BAa, KOTOPble XapaKTepPHbI CKopee A MOIHON MOJIOLEKHOH ayIMTOPUM:
CKOHTEHT» U «IUCKYPCH...

He Bmwxy TyT HuKakoil mpoOiembl. MOXHO OBLIO CKa3aTh «COJIEPXKAHUE» BMECTO «KOHTCHTa»
U «00CYXJICHHE» BMECTO «IUCKYpCa». ITO MPAKTUIECKH HUYETO HE MEHSIET.

CeroHsi MHOTHE CETYIOT, YTO, MOJI, PYCCKHUIi SI3bIK JAerpajupyeT, OlHH HHOCTPAHHbIE CJI0BA
U COAbIIMIIb. 51 HeJABHO B COUMHEHUM OHOI aOMTYpPHEeHTKH NPOYUTAT: «3anaj pa3pyliaeT HALLy
KYJBbTYPY ¢ IOMOIIbIO HEOJOrH3MOB». Bac 310 Oecnokont?

He Bmxy Huvero B sToM ctpamrHoro. OOuine HEONOTU3MOB — KpUTEpUH OBICTPOH SBOIIOIHA
S3bIKA. DTO W3MIEPKKH HCTOPUYECKOTO Tporecca. Pycckuil s3pIk — OH O4eHb OoraTelii. To, 4TO OH
3aUMCTBYET, — 3TO, MOXHO CKa3aTh, €I0 IPEUMYIIECTBO.

BooOmie Mbl O4YeHb MJIOXO MOHMMaeM, Kak GopMupyercs si3blK. [louemy MuaneHel B ABa—TpH
roja yxe roBOpUT Tak, KaK BaM U He CHWIOCh? HHKTO ke He 3HaeT A0 CHX MOp, KaKuM 00pazoMm
3HAKOMBIA 3TOMY MaJI€HbKOMY YEJIOBEUKY MUP IIPEBPAIIACTCS B SI3bIKOBYIO KApTUHY.

HNHTepecHo, a kK MaTy Bbl KaK OTHOCHTECH? JTO TOKe AJIsl MHOTHX MpeAMeT Nnepe:KuBaHui.

Bcé 3aBucut ot ymectHocTH ymnotpebnenus. [louuTaiite, HampumMep, epenucky Bszemckoro u
[lymkuHa — TaM OHU HCIOJB30BANM OYEHb LIMPOKYIO HATUTPY SI3BIKOBBIX cpeacTB. M mpu 3tom o0a
IIPEKPAcHO BJIAJIETIM PYCCKUM s3blkoM. Bech Bompoc B mecre. HaBepHoe, HenpaBuilbHO, KOTJa Mar
IPEBpALIAeTCs BO BCEIOBJICIONIYIO CHITY: MOJ, 51 Ha3JI0 MUHUCTPY KYJBTYPbI TaK CKa)Ky WM HAIUILY. ..

S kak-To caplUad IIYTKY, YTO NPH TOTATbHOM HE3HAHMHM JIATHIHU MAT CTaHOBHUTCH
HHCTPYMEHTOM MEKIMCIUIITUHAPHOTO 00IIeHUs].

Mmue KaXeETCA, 4YTO COBpeMeHHBIP'I SA3BIK HAYKW CHPaBJIACTCA OOBIYHBIMHA cpeacrsamMm, BaM
HE HY>KHO PacIIUpPATH €ro 32 CUET HEHOPMATHBHOM JIEKCHUKH.

Bb1 o0maerecs ¢ aynuropueii 0osablne moayBeka. Bam mpuxoaniaoch MeHSITh CBO# fA3BIK,
YTOOBI OBITH JIyUllle MOHATHIM?

OT0 3aBUCEIO0 OT MOMX MEAATOTMYECKUX CIOCOOHOCTEH, yMEHHsI KOHTAaKTHPOBATh C ayIUTOpPHUEH,
BBIOMPATH S3bIK U MpoOJieMaTuKy. Bl MokeTe cka3aTh MPOCTHIM S3BIKOM, & MOXKETE CKa3aTh Ha TaKOM
TICEBJOHAYYHOM, 3aTPaHUYHOM, KaK sl TOBOPIO, A3BIKE.

«Kaxk na sazvixke Kopana oo6vsacnums, umo maxkoe amomunasn oomoa?!»

Bb1 sBAsieTech oqHMM M3 pykoBoauTeseil Ilaryomickoro komMurera, KOTOpbIii cO BpeMeH
AabOepra JitHmTeiiHa U beprpana Paccena BbIcTynan NPOTHB PAaCHpPOCTPaHEHUs! SIAEPHOIO
opyxusi. Eme B 80-e rogpl mnpouuwioro Beka YuyeHble ObLIM Hau0ojee PaIUuKAJIBLHBIMHA
CTOPOHHMKAMU COKpallleHus A/1epHbIX apceHanoB. Kyaa ceiiuac gesics 3TOT HayYHbId nanupuzm?

[lonnmaere, mosBIEHUE AOEPHOTO OPYXKHS — 3TO ObUI mIOK. st TOro 4roObl 3TO OCO3HATH,
TpeOyeTcs ANUTENbHAs MbICIUTENbHAs pabota. Henb3s mpocTo ckaszaTh, YTO BBl «3a» WU IIPOTHB»
sanepHoit 0oMOb1. Hao oco3Hath, 4T0O 3TO KaUECTBEHHO APYTO€ BOOPYKEHHE.

Ho sinepHoe opyskue cymecTByeT yxae 00JIbIIe MOJYBeKa.

Hy, aTo manslii cpok. Bel xotute, uToObl Be€ ObUTO OBICTpO. IlOTOMY 4TO Camblii 3HAMEHUTHIH
YYEHBIN, caM DUWHINTEHH, CKa3ajl, 9TO 3TO HEXOPOIIO, ITOATOMY BCE TOJDKHO M3MEHHUTHCS. Beé, KoHeTHO,
MEHSETCSI, HO OYeHb MEJIJICHHO ¥ MOAYUHSIETCS KaKUM-TO CBOUM 3aKOHOMEPHOCTSIM, KOTOPBIE MBI OY€Hb
IJI0XO TIOHUMAEM.

Kyna ke neqmnch aHTHSIePHbIe HACTPOEHHUS CPeIN YUEHBIX, 1a U B 001eCTBe B LIeJIOM?
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B kakoi-TO CTenmeHW OHU OCTANUCh, TOJMBKO HM3MEHWIU cBoM anpecar. Celyac peyb HIET,
HaIpuMep, 0 TOM, 9TO Oy/eT, eciu aToMHas 6omOa okaxetcs y Mpana. Kak onu ero pacniopsimarcs?

Bbl xoTHTE cKa3aTh, YTO Hallle MbIILIEHHE BCe-TAKH MPUMHUPHIOCH C CYIIECTBOBAHUEM -
OpPY:KHSl MAaCCOBOI'0 NMOpaxeHus?

Hy, ono ne mpummpmnocs. Cxopee, HIOET IMPOLECC OBIAIEHUS 3TUM TMOHATHEM. MBI ceifuac
ropasfo JIydlle MpeCcTaBisieM ce0e MOCIeACTBHS SASPHONH BOWHBL. MOXKET, IIOATOMY M BOCTIPpHHUMAeM
3Ty Mpo0JIeMy MEHEe SMOILMOHAIILHO, a HE ITPOCTO KaK TPeX, BO3BEIACHHBIN B OSCKOHEUHYIO cTeneHb. He
UIIMTE MPOCTHIX pelieHuid. MBI MOTPATWIIN LIEI0E MOKOJICHUE HA TO, YTOOBI TIOHSATh, YTO TAKOE SICPHAS
BoifHa. W OBITM JTIOM, KOTOpHIE TOBOPWIIM, YTO Ja, 3TO KOHEI[ BCEM BOWHAM M Tak maiee. brpima
u ¢popmyna KiayseBuria: BoifHa — 3TO €CTh MPOJODKEHUE MMONUTHKA MHBIMU cpencTBamu. ['ogures ata
dopmyna ceitdac ninu He rogutcs? Mmu apyras npobiieMa: Kak IPUMUPHTh UCOIOTHIO XPUCTHAHCKYIO,
MaroMeTaHCKYI0, JII0OOYI0 IPYTYIO C pealrsiMe siAepHOro Beka? Be€ 3To oueHb CloKHO.

Cxkaxute, a IMYHO Y Bac yrpo3a silepHoii BOiiHbI BbI3bIBaeT 0eCnoKoiicTBO?

Hy, oHa BbI3bIBajia U BHI3BIBACT HEKOE OECITOKOMCTBO. Sl BCe-Taku AyMmaro Haj 3TUMHU BOIPOCAMH,
Y4acTBYIO B IUCKYCCHSIX. ..

«Omx00 om cnpaseodiueocmu HuU1Ue20 Xopouiezo 8 cebe He Hecem)

ITopo3peBaro, 4TO Bce-TaKHW siiepHasi yrpo3a ceiiyac Bac BOJHYET He B IEPBYIO O4epelb.
A 4To BbI3bIBaeT OecnokoiictBo? 51 umMer0 B BUAY I7100a1bHO — HA YPOBHEe CTPaHbI, HA YPOBHE
TJIaHeThI?

B nepByro odepens — HEpaBHOMEPHOCTb Pa3BUTHSL.

OnaTs HepaBHOMEPHOCTH! BbI UMeeTe B BUIY 00raThIX U OeTHBIX?

Ha. Borateie m Oemnble. BHyTpH cTpaHel MBI BHAWM HampspkeHHe. B KakoMm-TO cMbIcie
coIManu3M ObUT abCOIIOTHO pa3syMHOW Haeeil INIaHOMEPHOTo paclpeleleHusl pecypcoB. A ceifuac,
BUANTE, BOT JOKATHIUCH 10 PyOneBku. ..

Hy, Py6sieBka coBceM psiiom ¢ Bamleii 1aveid, rae Mol ceifuac 0ecegyem.

Bot numenno, cuns Ha Py0ieBke, s1 MOTY paccyXIaTh Ha 3TH TeMbl. [IpaBaa, 3To yxe CHOOU3M, He
¢dunocoduss. MoKHO cKas3aTh, YTO 5 )KMBY B IPUBHJIETMPOBAHHOM Cpe3€ Hallero odmecTsa. DTO 4acTh
TOM KyJIbTYpBI, B KOTOPOH 5 BBIPOC, ¥ BBl HE MOKETE MEHSI OTIEIUTD OT 3TON KYJIbTYPBHI.

Ho Beab BBI KMBeTe JOBOJbHO CKPOMHO. A Ha ToH ke Py0jeBke CTOAT OCOOHSAKH
0JINTapPX0B M BBICHINX YHHOBHHUKOB. Kak BbI OTHOCHTECH K JIIOISIM, KOTOPbIe HA MHOT'O NOPSAIKOB
Ooraye Bac?

Hy, s nmabmiogaio mopoil u 3a HUMH. YacTo BHXKY, YTO OHM HE 3HAIOT, YTO JIeNaTh CO CBOUM
OoratcTBoM. Pa3syMHBIN KanmuTanuCT JODKEH BKJIAIbIBaTh B HOBOE MPOU3BOACTBO. DTOTO HE MPOUCXO-
IuT. YenoBek 3BOJIIOLMOHHO BBIpAaOaThIBAET MOHATHE LEHHOCTH. HO cMeHa 3THX LEeHHOCTEeH HMpOoHCcXo-
JUT OYCHb MCIJICHHO. A Y HaC NOJYy4YacTCsd pa3pbiB MEXKAY HAIIMMU BO3MOXHOCTAMHA U CO3HAHUEM.

JIn4Ho /Il Bac HACKOJIBKO 3HAYNMO OLLyIleHHE CIIPABEVINBOCTH?

Ono 3HaunMo. IloToMy 9TO MHE Ka)KeTCs, 4TO OTXOZ OT CHPAaBEIIMBOCTH HUYErO XOPOILIETro
B ce0e He HeceT. DTO €CTh CUMIITOM HEOJIaromnoryyHoro COCTOSIHUS OOIEeCTBa.

BnionHe 10rH4YHO MOC/IE BOIPOCA O CNPABEIJIUBOCTH 3a1aTh BOIIPOC 0 PABEHCTEE. ..

Msme cpa3y BcnoMuHaetcs Jxxopax Opyamt ¢ ero «PepMoil )KMBOTHBIX»: BCE )KHBOTHBIE PaBHBI,
HO HEKOTOpbIe 00Jiee PaBHBI, UeM Apyrue. ITO caTupa, KOHEUHO.

Koneuno. Tem 6omee uro cam Opy3/u1 B MOI0A0CTH ObLI TPOLKHCTOM H OTCTAHBAJ HJEI0
TOTAJIBHOTO PAaBEHCTBA.

BoT neBbIil yKIIOH y Hero ObLI, MOTOM IpaBblid. KTo-TO ToBOpHII, YTO, €CIIH YETOBEK B MOJIOJOCTH
He OB HACATHCTOM, OH HE ITO3HAJ BCEH IMOJIHOLIEHHOCTH YEJIOBEUECKOTrO OBITHSI.

Ay Bac Takas 3BOJIIOIUS Obl1a?

He 3naro. lymato, 4ro Oblia, MOTOMY YTO 51 KAK-TO yJEJsI 3TUM BOIIPOCaM M3BECTHOE BHUMAaHUE
U AyMall HajJl HUMH. YacTo Ha IUCKYCCHSIX IO 3TOMY MOBOJY 5 BUAEN, UTO MIPOCTHIX OTBETOB HET.

EcTh Bce-Taku fIBJeHUSI B 3TOM MHpe, KOTOpble BBI3BIBAIOT Y Bac CHJIbHbIE IMOLUUM —
NMOJIOKUTeJbHbIE WM OTpHIaTeabHbIe?

Her, 5 Haxoxych B CUAaCTIMBOM COCTOSIHWU, TIOTOMY 4YTO Y MEHS €CTh JIeJI0, €CTb MHTEPECHI,
KOTOpbIE 3TOMY Jelly oTBedaroT. M 3Tu MHTepech! elie OTBEeYaroT KaKoii-To MoTpeOHOCTH 00lecTBa —
BOT 3TO BaXHO.

ITouemy BbI TAK MHOTO TrOBOpHTEe 00 00IIECTBE, 0 MMBHJIM3AIUH H TAK PelKo 0 cede, 0 CBOMX
4yBCTBaX?
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Ecnu s mHTEpecyiocs 00IIecTBOM, TO 51 OyAy rOBOPUTh MMEHHO B TakuX, 0OJ€e OTBICYEHHBIX
TepMHUHAX. DTO €CTECTBEHHBINA MPOIIECC — OTICIATE ce0sT OT OOBEKTA. ..

IMocaennuii Bompoc. Ilogo3peBaro, 4To BaM ero 3agaBajii MHOI0 pa3, XOTA OH O4YeHb
Ju4uHbIi. CKaxkuTe, KAKOBO MecTO 0ora B Balleil kKapTune Mmupa?

Mory OTBETUTh KJIacCHUECKOM wMTaTON: <« He Hykpatock B 3ToH rumote3e». Korma mens
CIIPAIINBAlOT 00 3TOM, TOBOPIO, YTO S PYCCKWH NpaBOCIaBHBIM areucT. [loHmmaere, OGor wurpan
M3BECTHYIO POJIb Ha 0oJiee MPUMHUTHUBHBIX YPOBHSX co3HaHUs. CoBpeMeHHasl HayKa 00XOoAuTcs 0e3 Hero.

CBou 3aMeuaHus 1 KOMMEHTapUH K 3TOMY TeKcTy Brl MoxkeTe BbickazaTh 3/IECh:
http://moi-vzn.narod.ru/publ/gruppa_publikacij/Izhenauka_v_obshhem/2-1-0-6



http://moi-vzn.narod.ru/publ/gruppa_publikacij/lzhenauka_v_obshhem/2-1-0-6

«B 3amuUTy HAYKI)) 73 Brosuierenn Ne 11

ABTOpBI cTaTeil OroJeTenss Ne 11

borganosa JI.H. — n.¢o-m.1H., UTDOD.

Baiinoepr C. — amepukanckuii pusuk-teopetnk, uwieH HAH CLLA, padortan B Maccauy3eTckom
TEXHOJIOTMYECKOM HHCTHTYTE€ M ['apBapJICKOM yHMBEpPCUTETE, OAMH M3 co3Jareieil eauHoil Monenu
€J1a00r0 M AIEKTPOMAarHUTHOTO B3aUMOJICHCTBUS U TEOPUH TIIIOOHOB.

I'epurreiin C.C. — akanemux PAH, UOBD.

KyxkoB b.b. — Hay4HbI KYpHAITHUCT.

3axapoB Baagumup EBrenneBnmu — akanemuk PAH, 3aBcekTopoM MaTeMaTHUeCKOW (BU3HKH
Ousnueckoro nacTHTyTa PAH, mpodeccop Apuzonckoro yausepcutera (CILIA).

Kuraes H.H. — kanaunar ropua. Hayk, JOIeHT (akynbrera mpasa, coruonoruu u CMU
HpKyTCKOro rocy1apcTBEHHOTO TEXHUYECKOIO YHUBEPCUTETA.

KuraeBa B.H. — xangunat mopua. Hayk, Kadeapa YroJoBHOTO HpoIlecca M KPUMHHATHCTHKH
BaiikanbCKkoro rocy1apcTBEHHOTO YHUBEPCHUTETa SKOHOMUKH U TIpaBa.

Kouaposckuii Ba.B. — 3aB otnenom MucTuTyTa ipukitagHon ¢usuku PAH, wn.-xopp. PAH, H.-
Hogropoz.

KyrteeBa N'asimna AnaronbeBHa — K.¢.-M.H., nouent CIIoOI'Y.

PeyTtoB FO.S1. — nokTop TexHUYeCKNX HayK, MHCTHTYT (pU3HKU METaioB Y pallbCKOTO OTACIIEHUS
PAH, ExatepunOypr.

PybaxoB B.A. — akanemuk PA, MHcTuTyT simepubix uccnenoBanuit PAH, Mockaa.

CoxouioB Jleonnn Jleonugoud — 1.¢.-m.H, npodeccop CIIOI'Y.

Ilonomapes Jleonun UBanoBu4 — wieH-KoppecnonaeHT PAH. Poccuiickuil HaydHbIA LIEHTP
«KypuyaTOBCKUI UHCTUTYT.

Hoaumyk P.®. — noxtop ¢pus.-mar. Hayk, AKL] DUAH, Mockaa.

(1 mapra 1912, Jlom3p — 14 nexadbps 2011, MockBa) — BBLIAIOIIMIACS COBETCKHUIA
Y4EHBIM-KOHCTPYKTOP, 0AKH U3 Ommkaimmx copataukoB C.I1. Koponéga.

Hayuno-nomynsipHoe u3nanue
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Bbronnerens Ne 11
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Coopmuposana 19 Hos6ps 2012 rona (pexa. 2013-08-05)
Ymeepoicoeno k nybauxayuu ¢ Mumepneme Komuccueii no 6opvbe ¢ aicenaykoi u gparvcugurxayueri
Hayuuslx ucciedosanuti Poccutickou akademuu Hayx

[MpeanoxxeHus 1 NOXKETaHHs MOXKHO HAIPaBIIATh 1O aapecy: efremov@sai.msu.ru.
CraTh¥ NPOTUB JDKEHAYKN CUCTEMAaTUYECKH ITyOIMKYIOTCS TaKKe B )KypHaJe
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