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B kHHre pedsr UIET HE MPOCTO 00 IKCIEPUMEHTAILHOM HOATBEPKIACHUN
BIUSHUSI TPAaBUCIUHOBEIX (MHAYe: 3(QUPOTOPCHOHHBIX, COJMTOHHBIX, HE
3NIEKTPOMArHUTHBIX | JIp.) TOJield Ha denoBeka. Ho m 0 MeTonax auarHo-
CTHKH CIIOCOOHOCTEH 3TH TOJIs, 3QUpHBIC BUXPH YYBCTBOBAThH, BOCIIPHHU-
Martb.

JlaHHBIE MCCIIEIOBaHUS HAYaTHI O] BIUSHUECM KapKUX AUCKYCCUH (hu3u-
KOB 00 a¢upe u ero ¢pyHIaMEHTAILHOM BIMSHUM Ha >KH3Hb Ha 3eMIIe.
Kocmuueckre BUXpeBble IOTOKH 3(Upa MPEAONpEAeISIFOT Hallle HCTOpUYe-
CKO€, COLIMAbHOE, JYXOBHOE pa3puThe. Ha M3MeHEeHNe WX TUIOTHOCTH, UH-
TEHCUBHOCTH (YTO MPOMCXOUT B HACTOSAIIEE KOCMUIESCKOE BPEMsl) UeIIOBe-
4ecTBO pearupyeT (pyHmameHTanpHO. Y Hac MeHsercs DI (3IeKTpodH-
nedanorpamma), MCUXUYECKasi aKTUBHOCTh, THUI WHTEIUICKTA, THI JIMYHO-
cti 1 ap. Oka3pIBaeTCs JUYHOCTh YEJIOBEKA — WMCKIIOYHUTEIHHO UyBCTBH-
TEJNIbHBIA JaTYMK 3(PHUPHBIX BUXPEBBIX IMOTOKOB, & OPraHW3M HACTPOCH Ha
nmoTpebieHue sHeprur u3 ddupa. CTpaHbl, KOTOPHIE 3TO PAHBIIE MMOUMYT U
HAYHYT WCIIOJIb30BAaTh IIOJIYYCHHBIC HAYYHBIC JIaHHBbIC, pa3pabOTaHHBIC
METOJUKMA B M3MCHCHHH COIMAJILHOW OpraHW3aIluu o0IecTBa, B 0TOOpE
PYKOBOJMTENEH | JIp. TIONydYaT CTpATErHuecKHe MPeHMYIecTBa B Pa3BH-
THU.
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BBenenue

du3uKaMu 3KCIEPUMEHTAIFHO, SMIUPUUECKH OOHApYKEHbI HE JIEK-
TPOMAarHUTHBIE M3ITYYCHUSI HOBOTO TUMNa. HeKoTopble Ha3pIBaIOT UX TOPCH-
OHHBIMH TOJISIMH, HEKOTOPBIE CIIMHOBBIMHU, HEKOTOPBIE COJTUTOHAMH, HEKO-
TOpBIE BaKyyMHBIMH JOMEHaMH, dPHUPHBIMH BUXpsAMH U T.4. Ho Bce omm-
CBIBAIOT OJTHO M TO )K€ SIBJICHUE C Pa3HBIX CTOPOH M TOYEK 3PEHUs, C TIO3H-
Ui pa3HBIX HAYYHBIX IIKOJN. Bce MpU3HAIOT WK XOTs OBl HE OTPHIAIOT,
YTO 3TO BUXPEBbIE 00pa30BaHMS U CBA3aHBI C BUXPEBBIMU ITOTOKaMH d(upa.
PacTter xonm4yecTBO Ha3BaHUI 3TUX MOJIEH, BAPbUPYIOT U OLEHKH UX POJIU
B MHUPO3/IaHHUU — OT HOBOTO, MATOTO THIA (TOCIe CUIIBHOTO, c1adoro, rpa-
BUTALIMOHHOT'O, MarHUTHOTO, AJIEKTPUYECKOT0) B3aUMOACUCTBHSA, A0 IPO-
CTO Pa3HOBUIHOCTH TPABUTALIMOHHOIO MOJsL. XOTs BCE €r0 OTKPBIBATEIH
NPU3HAIOT TPSMO MM KOCBEHHO, YTO OHO CBSI3aHO C 3(QHUPHBIMH TOTOKAMH
pa3HOH TUIOTHOCTH U MHTEHCHBHOCTH. Bce cXoIsTcs B TOM, YTO OHO BBICO-
KO 3HEPTE€TUYHO.

ITocne uccmenoBanmii H.A. Ko3wipeBa, OyKBaahbHO «B30PBABIIHX)
HayKYy, MPHILIA OYepeb CHCTEMHOTO, CKDOMHOTO M3YyYEHHUS TAaHHBIX SBJIe-
Huil. I[lpoBeneHsl cuctemaTnyeckue 3amepsl Takoro m3nydenus (I.A. Hu-
konsckuif, A.®. Ilyraau wu fap.) crmenuaabHO CO3JAHHBIMH TMPHOOPAMHU.
BpeMmst u xapaKkTepHCTUKHA TAaKOTO M3Ty4YeHHs ObLTH COIOCTABIIEHBI C pac-
MOJIOKEHUEM HEOECHBIX TEJ COJIHEUHON chcTeMbl. M B KaxkaoM ciydae Obl-
na KoH(purypamus, O1u3Kas K JTMHEHHOH, U3 TpeX Tel, OMHUM M3 KOTOPBIX
ObL1a 3emus.

[IpoBepka mpeArnonoKeHus, 9TO 3TO U3ITyUYEeHHE CBSI3aHO C aKTUBHO-
CTBIO JII0/IeH OBIJIO TIPOBEJCHO HECKONBKUMU ITYTSMHU.

Bpems mpoxoxaeHusS 3THX Tojield Ha 3emiie OBLIO COBMEIICHO C
BaXHEHITUMHU COOBITHSAMHU. OHO COBNAJIO C BBIIAIONIMMHUCSA CIIOPTUBHBIMU
pexopaamu. Ho oqHOBpeMEHHO 3TO COBHANO C TMHEHHBIM PACTIONOKEHHEM
HEKOTOPBIX HEOECHBIX Tell.

Torma ObUTH B3ATHI KpyHHEHIIe coObiTus B uctopun Poccrm (1917,
1991 roxpl) U MPOCMOTPEHO PACIONOKEHHE HEOECHBIX TEJ B 3TU MEPUOBI.
OHO OBLIO aHAJIOTUYHBIM.



BreIxoauT, 4TO 3TH MOJNS, 3TH H3IYyYEHUs, CBI3aHHBIE C PACIIONIOXKE-
HHUEM IUIaHET, CYIIECTBEHHO BIMSIOT HA aKTUBHOCTH JIIOJICH, Ha Hally HC-
TOPHIO, Ha HaIly XH3Hb. M 3TO HEUTO MHOE, YeM DJIEKTPOMAarHUTHOE H3ITy-
yenne Conana. OHA HOCST HE 3JIeKTPOMArHUTHBIN XapakTep.

Ecnu 510 Tak, TO OHM JOIHKHBI OTPaXKaThCSl HA aKTUBHOCTH HAIIIETO
TOJIOBHOT'O MO3ra Hapsgy C SJIEKTPOMAarHUTHBIM u3nydeHneM CoiHIa.
JlaHHbIEe SIEKTpOsHIEATOrpadUUECKUX, TECTOBBIX, 3KCIIEPUMEHTAIBHBIX
METOIUK TPH HM3YyYEHHH JIMYHOCTH OBUIM COBMEIIEHBI C ITOJOKEHHUEM
HeOeCHBIX TeJ, C PacloJIOKEHHEM 3eMJIH Ha opouTe. OKazanoch, 4TO KOC-
MHUYECKHE TeJla Yepe3 nepenaBacMble dIQHUpHbIE BUXPH CYILECTBEHHO BIIUS-
ror Ha OOl mroped, Ha aKTUBHOCTH Hamrero OeccosHaTenpHOro. Ilopoit
YCUJIMBAsl €€ MHOTOKPATHO. Y Pa3HbIX THIIOB JIOJIEH — MO-Pa3HOMY.

W rmaBHOE — 5TH BIMSAHUS JIOAW MOTYT YyBCTBOBAaTh WHTYHTHBHO.
OTa crocoOHOCTH y JTI0/IeH pa3BUTa HEOAMHAKOBO, HO KTO YyBCTBYET BIIHS-
HUE ITHX ToJIel — 00J1a1aeT OTHOBPEMEHHO CIIOCOOHOCTHIO M UyBCTBOBATH
9HEPTeTHUKY, IEPESKUBAHUS IPYTUX JTIOICH.

OTcroa BO3HHKalla CHCTEMa OLECHKH JIOJACH M0 MX CIOCOOHOCTH
YyBCTBOBaTh 3TH U3iNydeHHs. OHa ObUIa COMOCTaBlieHa C pe3yJbTaTaMu
OLICHKH JIIOACH TECTOBBIMH METOJHMKAMH, C OLIEHKOW JIIOJeH 110 pe-
3yJbTaTaM HMX NPaKTHYECKOH IEesTENbHOCTH HA MPOTSHKEHHMH HECKOIBKHX
net. llosBunace cucremMa ONEHKH JTUYHOCTH Yepe3 aHAIN3 CMEIIEHHUS aK-
THBHOCTH TOJIOBHOTO MO3Tra IO TPEM OCHOBHBIM OCsiM. OT0 1) dacrtorta
30T, 2) aKTUBHOCTh MPABOT0O U JIEBOT'O MOIyIIAapus U 3) aKTHBHOCTb 3aThI-
JIOYHBIX W JOOHBIX YacTell TOJIOBHOTO Mo3ra. To ecTh Mo TeM mapaMmeTpam,
KOTOpbIE CYIIECTBEHHO M3MEHsoTCS B DOI mpu M3MEeHEHHH KOH(pUTYpa-
UM TeJl COTHEYHOU CHCTEMBI.

Takast OLlEHKU JIIOJCH OKa3ajach BBHICOKO MPOAYKTHBHOW AJISI MPO-
THO3WPOBAHMS MX CIIOCOOHOCTH paboTraTh ¢ oapbmu. OKa3zajoch, 9TO TE
JIIOAM, KOTOPBIE YyBCTBYIOT HOBBIM THII moJiel (00pa3HO OHM YYBCTBYIOT
He60), obnagaror xavyecTBaMu JTMYHOCTH TUIMHYHBIMH IS TICUXOTHIIA Pe-
30HaTOpOB. VIMEHHO 3TH JIIOAM, KOT/Ia HAXOAWJIKCh Y BIACTH M 0OeCTeyn-
BaJI PBHIBOK B Pa3BUTHH T'OCYJapCTBa, MMIIEPHH, HAPOJOB B TIEPHOJT BHICO-
KUX IUIOTHOCTEH 3¢upa. O6 3TOM CBUIETEIbCTBYET HCTOPHSL.

NMenHo mocie HamucaHus KHUTH «JlpIXaHWe HCTOpUW», TAE pac-
CMaTpPUBAETCS 3Ta 3aBUCHUMOCTh, W BO3HHKHOBEHHS IMOHUMAaHHUSA Ha HMCTO-



pUYECKOM MaTepuaje, 9TO Takhe KOCMUYECKHE TOJIS CYIIECTBYIOT, HA4aTO
OBLIO M3ydYeHHE TPYAOB MAIOU3BECTHBIX (Pu3UKOB. OKa3bIBaCTCS (PUIUKU
YK€ JTaBHO ATH IOJISI OTKPBUIH, BHICKA3aJM HEMAJIO TEOPETUYCCKUX KOH-
LTI, TPOBEJIM MOPOH 3a CBOM cUeT Maccy 3kcrepuMeHToB. Ho ennHCcTBa
U corjacus Mexnay ¢usnkamu Het. CrenaHHoe UMH B 3TOH 00JIacTH Olle-
HUBAIOTCS B JIMAIIa30HE OT «DKEHAYKa JI0 OTKPBITUS «HOBOTO IIATOTO THIIA
B3aMMO/ICHCTBUA», BOSHHKHOBEHHUS «HOBOM (m3mka» W Ap. DTH OLEHKH
HAIIOMUHAIOT CTIOpP JETEH, KOTOPhIe OJAHO M TO YK€ OIEHHBAIOT II0-CBOEMY,
UCTIONBb3Ysl €CTECTBEHHBIA peIIeKC «UTO 3TO», pedeKc MOWCcKa MCTUHBI
JUTSL CBOETO CaMOYTBep kK IeHus. 11 HaunHAIOT TOBOPUTH 00 OJTHOM H TOM K€
SBIIEHUH Pa3HBIMH CIIOBAaMH HE JKeJas IMOpOi MOHATH APYT K Apyra | Ie-
peWTH Ha OJIMH HAyuyHbIN sA3bIK. HeT um JOmKHON cucTemMaTH3aluy MOJy-
YeHHBIX 3HaHWA. [103TOMy OpWTHHANBHBIE BHICKA3bIBAHHS, KOHICTIIIHH
KaKIOW M3 IIKOJbI, KAKIOT0 OPUTHHAIBHOTO YYEHOTO MPHUIIIOCh COOpaTh
BMecTe. OOHIHO, YTO BBIXOJ HA ATH KOHIEIIUHN TMPON3OIIEN MPH TIepeBOIe
WHOCTPAHHBIX UCTOYHUKOB. 3a pyOe:koM Ha Hammx KynnOWHBIX CCBLIAIOT-
Csl, Ha OCHOBE UX OTKPBITHI, n300peTeHuid (3TH 3 (HEeKTHl yKe MaTeHTYIOT)
CTPOSIT HAydHBIE TEOPHH, KOHICMINH, (DUKCHPYIOT TOSABIECHHE HOBOU
HAYYHOU MMapaJiuTMbl, a Mbl )KUBEM C HUMH PSIIOM U MIPOCTO HE MPHU3HACM,
HE YNTacM, HE MHTEPEeCyeMCcsS UMHU. XOTsI B CBOEM a0COIIOTHOM OOJIBIITHH-
CTBE ATO JIOKTOpa HayK, mpodeccopa, MpeICTABUTENN aKaJIeMAYECKUX HH-
CTUTYTOB, YMEIOIIKE JeNIaTh OJIECTIINEe HAy4YHBIE MCCIIEOBAHUSA, HO HE
YMEIOIIUE 3TU WCCICIOBAHUS MPOOUBATH OPraHHU3AMOHHO, WH(pOpPMAIIH-
orHO. [loaToMy M TOTPEe6OBaIOCH MCHUXOJIOTY TMPUBECTH TOYKH 3PEHHS U
(hU3HKOB, KOTOPBIE OOOCHOBBIBAIOT OTKPBITHIE IICUXOJIOTHYECKUE (peHome-
HBI, 3aBUCUMOCTh Halllel TICUXUYECKON aKTHBHOCTH OT KOCMUYECKHX TIPO-
neccos. Mnen B.M. Bepnaackoro, A.JI. Ymxkesckoro, JI.LH. I'ymuneBa BbI-
CTYTIAJIA METOI0JIOTHIECKOW OCHOBOM TaKMX 000OIICHUT.

Korma-to ¢u3uku ¢ BBICOKAa OTHOCWJIMCH K TIPEJCTABUTEISM COIH-
anbHBIX Hayk. Ho 3akOH o0paTHOTO JNBWKEHUS YHUBepcasieH. JleTckue ur-
pBI GU3UKOB OCIAOIISIOT ITO3UITMN dTOH OJecTsImed HayKu. Y MBI pajsl, 9TO
HEKOTOPBIMH TIpeACTaBUTEAMUA AKajemMun Hayk HaKOHEI-TO 3TH HcCie-
JIOBaHWS HAYalld OI[CHUBATHCS HA YPOBHE HAYYHOTO MPOpPHIBA, HA YPOBHE
BO3HUKHOBEHHS HOBOW Hay4yHOW KoHIeniuu. HazoBeM 3THX MEpBOOTKPHI-
Barencii. AkumoB A.E., AmokoBckmii B. A., JIvmurpuer A.H., JlatmoB



B.JI., Kaznauees B.II., Ko3sipeB H.A., KpsutoB C.M., Hukonsckuii A.l'.,
[Tyrau A.®., Co6oner I'.A., A.C. Xonmanckuii, [lTumos I".1. u np.

Kaxnprii u3 HUX BHEC CBOH BKJIaJ B BO3HUKHOBECHUU HOBOM Hayd-
HoOW KoHIenuuy. Crnacubo U TeM MpenCTaBUTENSIM aKaJIeMUIecKOd HayKH,
KTO Havaj MONAEePKUBATh 3TUX DHTY3UACTOB. M HE TOIBKO BBICKA3BIBATHCS
3a MpHU3HAHWE Hanuuus 3(upa, HO ¥ MPHUBOJUTH CUCTEMHBIC JTOKa3aTCib-
CTBa STOTrO HE 0O0SICH «ITOJCTABUTH» CBOE UMS U UM CBOEH MacTHTOH CBO-
el opraHu3aiuu.

Crenath TUYHOCTHO 3TO HE MPOoCTO. Beaph Takoe mpuU3HAHUE MOTpe-
OyeT 1 yBenuueHue (DMHAHCUPOBAHUS ATHM pa3jiesiaM HayKH, Tiepepacipe-
JleTieHusl cpeicTB BHyTpU Akagemun Hayk.

HoBas HayyHasi KOHIICIIUS BKIIIOYACT W MOHMMAHUE TOTO, YTO U3
moJ 3eMJIM Ha TOBEPXHOCTh IO/ BIIMSHUEM YIUIOTHSIONIUXCS TOTOKOB
a¢upa mocTymaer Bojopon. Bomopox moctymaer B atmMocdepy. B cumy
3TOT0 pa3pylIaeTcs O30HOBBIA cioil. J[aHHast KOHIENIMS BKJIIOYAET B Ce-
0s ¥ MOHMMaHUE TOTO, YTO MPOBAIMBAHUE IIEIBIX YIACTKOB 3€MJIH, ITyCTOT,
3aMOJIHEHHBIX Ta30M, CBS3aHO C JICHCTBHEM DTHX BUXPEBBIX JHEPIHHA U3
noj; 3emiu. Bo3HUKIIAs TeOpus 9TO M IOHUMaHUue (QHU3MYECKON CYTH Jie-
TaIOIUX TapeIoK, KPYroB Ha MOJSAX, KPYTOBEIX 3aBajiOB Jieca, 3aKOHOMEP-
HOCTEH BO3HHMKHOBEHUS TOPHAN0. JTO BO3MOXKHOCTh 0oOJiee MPaBHILHO
MPOCYHTATH TETUTOBON OaslaHC 3eMIIH, MMOHITH MPUYUHBI U3MEHEHHUS TEMIIe-
paTypel W HarpeBaHHs OKEaHWYECKHX TeueHud u ap. Ho 3Tto m HOBoe
HaNpaBJICHUE TIOTYYCHUS SHEPTUU Ha 3emiie. MBI CTOMM Ha TPaHUIIE UHTE-
pecHeHmMX n3MeHeHni. PacTeT mmoTHOCTE Adupa, KOTOPHIH IMOCTYIIaeT Ha
3emmio m3 Kocmoca. Oxumaercss  MPOMOJDKEHHUE POCTa WHTEHCHBHOCTH
3THX MOTOKOB. CiemoBaTenbHO, T¢ 3(PQPEKTh, KOTOPhIE HAOIIOMATUCh Ha
3emiie paHee B OCIIA0JIEHHOM BHJIE BO3PACTYT U CTaHYT 00JIEE 3aMETHBIMH,
JydIe perucTpupyeMbiMu mpubopamu. Te 3¢ dhekTs, KOTOphle paHbIIe
OBLIM TONBKO MPU OMPENCICHHOM COYSTAHUH KOCMUYECKHX TEJI CTAaHYT I0-
BCCTHCBHBIMU.

U BimsiHME 3QHUPHBIX TOTOKOB, BUXPEH d(upa Ha ICUXUICCKYIO aK-
TUBHOCTb JIFOIEH BO3PACTET TaK XKe.

DTO CBS3aHO KaK C PHIBKAMH B Pa3BUTHU, TaK U C PEBOIOIMSIMH,
MPOTECTaMM, BOCCTAaHUAMH, BoMHamu. Kaxnpiii pa3 mo-cBoemy. M korna
YTO CIIEAYeT MPHU MOBBIIICHUH TIOTHOCTH 3(Hpa, KOTOPHIM MOCTYIAeT U3
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Kocmoca BaxxHO noHuMaTh. M3yueHne NCUXUUECKUX PEAKIIUi Ha TJIOTHBIE
3(MpHBIE TOTOKH B MPOILIOM — KJIF0OY K TIOHUMaHUIO TOTO, YTO HAJIO JIeNaTh

B Oyaymiem.

I'maBa 1 BuxpeBble (TOPCHOHHBIE) KOCMHYECKHE MOJSA M UX BJIH-
sIHHe HA NICUXUKY JIIoJeli:  CIABUI HAYYHOI NapagurMsl

1.1 Ilpeomeua cosuea HayyHou napaouzmol

Hayunble n3MeHeHUs B HaIll BeK CTPEMHUTENbHBI. (DU3UKH COBCEM
HEJaBHO OTKPBUIM HOBBIE KOCMHYECKHE TIOJS, W3IYYCHUS (TOPCUOHHBIC,
CIIUPAJIbHO-BUXPEBBIC), & YXKE HAKOIUICH HAY4YHBIH Oarax, IMO3BOJISIOIINN
MOCTAaBUTH BOTIPOC 00 OTKPHITHH HOBOTO THIIA YHEPTHH, KOTOPHIM MTUTAETCS
BCE KHBOE, B TOM YHUCIIC U TICUXUYECKass aKTHBHOCTH JtoJiel. He nckimoye-
HO, YTO MBI IPOCTO YEpriaeM 3Ty SHEPTHUI0 U3 OKPYKAKOIIEro MpOCTpaH-
CTBa, MMOPOH MPOCTO He moransiBasck 00 3toM. H.A. Ko3sipes, B.I1. Kazna-
yeeB OBLIM YOSKIICH B TOM M paHEe.

Axanemuk KaznaueeB B.I1. nmucan: «KneTrka He sBiIsSeTCS UCTOYHH-
KOM ,,XOJIOTHOTO OHOTepMOsIa‘ — 3TO JIUIIH CUMBOJI, KJIETKa €CTh 00pa3o-
BaHHWE B KOCMHYECKOM IIPOCTPAaHCTBE OOJee BBICOKOE, TJe HJET HE Ipe-
BpallleHUE aTOMHBIX CHJIBHBIX CBSI3¢H B (DM3MUYECKOM MHpE, KaK 3TO TPOUC-
XOJIUT B YCKOPUTEIISIX, BOJOPOIHBIX, IUTYTOHUEBBIX M IPYTHX peakTopax, a
npespaujerue IQUPHLIX HEPAGHOMEPHBIX NOMOKO8 8 MAMEPUATUZOBAHHBIE
KOHCMpYKyuy TeX WU WHBIX (PU3UYECKUX KOMIIOHEHT, U3BECTHBIX U H3ME-
PSAEMBIX, KOTOPHIE CO3JIAI0T PealbHOCTh SHEPTUH, PEATBHOCTh MaKPOCTPYK-
TYp, MAKPOCTPYKTYD, )KHBOTO MaKpO-MaKpOKOCMOCa B HAIIUX KJIETOYHBIX,
MHOTOKJIETOUHBIX opranm3max» (Cwm.: B. Twuxommaros, T.TuxormmaBosa
Conneunslii Betep. — M.: c¢. ). http://profilib.com/chtenie/56037/vitaliy-
tikhoplav-solnechnyy-veter-24.php
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OO0pa3Ho roBopsi, B KJIeTKaxX 3(HUPHBIN MOTOK, MOTOK 3(PHUPHBIX BHX-
peil, JoMeHOB, TpeBpainaeTcsi B OEIKOBOE BEIIECTBO, B JKU3HB, KOTOPYIO
MBI 3HaeM. DTH MPOLECCH] 3aTPAruBaIOT U HAlly IICUXUKY, TOTAJIbHO.

B macTosmee Bpemst ydeHBbIe-(QU3UKH [ETAIOT OTKPBITHA Pa3HBIX
(hopM BHXpPEBBIX TPOSBICHUH 3upa, TpeaararoT HAyYHO EMKHE CUCTEM-
HBIe 000011IeHMs TOPOil He3aBUCUMO ApyT oT apyra. Ogau otkpeuin CBU —
CIIMpaIbHO-BUXPEBOEC M3MydeHue, koTopoe uneT ot Comana (A.I". Hukoms-
CKkui ® Ap.). Jpyrue oTKpeUTH MONOOHOE W3ITy4YeHHE, KOTOPOe HAET OT
riaHet, JIyHsl mpu BBICTpaMBaHUM MX B oAHY JuHHIO (A.D. Ilyrau, A.T.
Hukonbckuit). UHbIe ydeHBIe M300penu mpuOOpPHI, KOTOPbIE (DUKCHPYIOT
ot HednekrTpoMmarauTHeie m3mydeHus (FO.I1. Kpapuenko, A.®. Ilyrau u
Ip.) u T.A. Ha 3aceganum yudensix mon mpencenatensctBoM C. ['maspeBa
(okTs0ps 2015 Toma) ObTa AMCKYCCHsl IO Pe3ysibTaraM KOTOPOH BBICKa3a-
HO MHEHHE 0 (OPMUPOBAHUU HOBOI HAYYHOW MapaJurMbl B CBS3U C TUIIO-
te3oit Jlapuna B.H. (Cwm.: Hama 3emisa. — M.:, 2005). OH (puKCUpPYET BbI-
X0l U3 3eMJIM BOAOPOAA, BKIIOYEHUH €TO B PEaKLUU ¢ METAJUIAMH, C 030-
HOM M 00pa30oBaHMU MO 3TOH MPUYUHE O30HOBBIX IbIp. Bomopon m3 Hemp
TUTAHETHI BCTYMAET B PEAKINIO U C KUCIOPOIOM, 00pazyeTcs TOTOTHATEIb-
HBIH MCTOYHMK NOSABIEHMS BOABI. MIeT pa3orpeB BoA OKEaHOB U MO 3TOH
npu4rHe. JTO HEBOJIBLHO TpeOyeT MepecMOoTpa paHee CYyIIECTBOBABILETO
MIPEJICTABIEHUSI O CTPYKTYpe 3eMITu.

3ainmoBsie BEIOPOCH BOJOPO/Ia CBA3AHBI 10 MHEHHIO CIIEIIHAIFCTOB
B 3TOH obOnactu ¢ ¢dazamu JIyHBI U APYrUMU, ¢ TIOKA HE MOHATHBIMU HAMU
npuuuHamu. Ho sHeprus, xoTopast uaer ot JIyHBI B MepHoj JIYHHOTO 3a-
TMEHHUS, yKe 3a)UKCUPOBaHa U U3MepeHa IPyruMH yueHbIMUA. OHa BeTUKa
U B MOJIHOJYHHE, U B HOBonyHue. CBU (cnimpaibHO-BUXpEBBIE U3TYUYCHUS,
BaKyyMHbIE IOMEHBI U JPyTrue Ha3BaHUS) CYILIECTBEHHO 3aBHCAT OT (hazbl
Jlynsl. U 3meck BBIBOMBI, SKCIIEPUMEHTABHBIE TaHHBIE OJHUX YYEHBIX Kak
OBI CXOATCS C BBIBOJIAMH, SKCIICPUMEHTAIBHBIME JaHHBIX ApyruX. U oHn
«IIPOXOAATY Yepe3 MPU3HaHUE BaKHOCTH BUXPEBBIX MIOTOKOB A(Hpa.

DTO ® HOBOE NMOHMMAaHWE MPUYHH U3MEHEHHUS TEIJIOBOTO OallaHca
Ha 3emyie. EcTh rpynma y4eHbIX, KOTOpas CYMTAET TAaKME MOTOKH YHEPTHU
OCHOBOIIOJAraloMMH P BO3HUKHOBEHUHU BceneHHOM U CBA3BIBAIOT HX C
aupom (B. A. Amroxosckwuii, M. Tupeii u ap.).
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Bo3HHKaOT TUNOTE3bI, TEOPUH, KOTOPHIE PaIUKaIbHO MEHSIOT Halle
npeicTaBiIeHUue 0 Mupe, 00 OKpykaromield Hac sHeprud. [lpuyem naHHEBIE
Hay4yHbIE€ M3BICKM MPUHAAJIEKAT MACTUTHIM ydeHbIM. OHM U3 aKajeMude-
CKHX MHCTHUTYTOB, 3TO YYEHBIE-IPaKTHKH. OCOOEHHO MHOTO MX M3 KOT/Aa-
TO JIMJUPYIOIIETO B MUPE COBETCKOTO CAMOJIETOCTPOEHUS, U3 HAIIEero HO-
BOCHOHMPCKOT0 akagemMropoza, u3 Cudupu.

HukTo 13 HUX HEe OTpHIAeT caMOro (akTa HAIMYHS CIIUPATLHBIX 110-
JIEBBIX CTPYKTYp, KOTOphle HcxoaaT oT ConHIa, OT IUIaHeT, U3 Mof 3eM-
... Ho 3TH moseBble CTPYKTYpBl BO MHOTOM OOBSICHAIOT — pa3iUYHBIC
aKcTpaceHcopHble 3ddexTrr. [log nx BIMAHUEM MEHSETCS ICHUXHKA JTIOACH.
Bosniee Toro, ectb MHEHHSI, YTO AKCTPACEHCOPHOE B3aMMOJCHCTBUE JIOJIEH
KaK pa3 M CBA3aHO C TAKMMHM IOJEBBIMU CTPYKTypamu. [loHMMaHHME KOH-
KpPETHBIX TCHXOJOTMYECKHX MEXaHW3MOB BIUSHHS BUXPEBBIX INOJIEH Ha
TICUXUKY JIOACH — BaXHOE HAIpaBlIEHHE HAIIETO CAMOIMO3HAHHUA W TIOA-
TBEPXKICHUSA MX 0COOO0M PO B HAIIIEH KU3HU.

ITo maennto C.M. KpbutioBa BuxpeBasi SHEPTHs UTAET HAIl MHUpP OT
aTOMOB M €T0 YacTHUII JI0 MPOLecCOB 00pa30BaHus rajakTHk. M He ciaydaid-
HO TaJaKTHKa B CBOEM DPa3BUTHU MPOXOIUT JTall, KOTJla OHA HAIIOMHHAET
3aKkpy4yeHHbIi BUxpb (Cm.: M. Tupeii u ap.).

Ilo muenuro I''A. HUKOIBCKOTO OTKPBHIT MATHIM THUIT B3aUMOZEH-
cTBus. IMEHHO OTCYTCTBHE 3HAaHWI B MOHMMAaHWU JTAHHOTO THITA B3aUMO-
JIEHCTBUSL CTABHT B TYNHK YYEHBIX, KOTJa OHO AeOpMHUPYET MPUBBIYHOE
JUTs HAc TpoTekaHue gpusndeckux npoueccoB. Hayke u3BecTHO rpaBUTAIH-
OHHOE, 3JIEKTPOMAarHMWTHOE, CHJIbHOE W ciaboe B3amMmozeicteusa. Ilycts
naxe oTKpeIThie CBU, TOpCHOHHBIE IO HE €CTh IIATOC B3aUMOICHCTBHE,
a ecTh Pa3HOBHIHOCTb I'PAaBUTALMOHHOTO, HO B CBOCOOpa3HOW BUXPEBOI
¢opme. Ho u B aTOM cityyae peds uaeT o GpyHAaMEHTaIbHOM OTKPBITHH, O
CABHUTe HAyYHOH mapagurMbl. 1 0HO MOXET CyIIIeCTBEHHO W3MEHUTH Hallle
MOHMMaHUE MCUXHYECKOT0 B3aUMOAENCTBHA JTIOAEH APYT C IPYTOM.

[Ipu 5TOM NCHUXONOTHS, COLMATIBHBIE HAYKH YXKE CO3pENH s TOTO,
YTOOBI BKJIIIOYHTH B CUCTEMY COIMATIBHBIX, TICHXOJOTHYECKUX HAYK 3HAHUSA
0 BIMSHWU TIOJIEBBIX CTPYKTYp Ha Haiie moBefeHue. Bo BcskoMm ciydae
BJIMSIHUE COJIHEYHOTO 3JICKTPOMArHUTHOTO M3yYCHNUs, MarHUTHBIX Oypb Ha
TICUXWYECKYI0 aKTUBHOCTH JIIO/IEH HUKTO He oTpHumaeT. OHO MHTEHCHUBHO
uccnenyerca. Ho ecnu ectp ere oJuH TUIT MOJIEH, B3aUMOICHCTBUM B MPHU-
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pofie, TO 3HAYMT HAMO, MO KpaiHeH Mepe, MCCIeI0BaTh BIHSHUE €ro Ha
TICUXUYECKOE.

Jlnst M3MeHeHus mapajiurM B TICUXOJIOTUH B 3TOM HAIPABIICHUH YKE
CO3pEeNH MPEANOChUIKA. TO TOSBISIOTCS JaHHBIE O TOM, YTO IEPEXBATHI
PanBbe aHanOrMYHBl WHAYKIWOHHBIM KaTyIIKaM W B3aWMOJIEHCTBYIOT C
BUXPEBBIMH dHepreTuueckuMu noTokamMu (cM. A.C. Xonmanckwuii). To
OMOJIOTH BAPYT HAYMHAIOT MUCATh O CBEPXBUTKAX B T'€HAX, KOTOPHIE CO-
3Mal0T B HUX TOPCHOHHOE HampspKeHne . M HampshKeHHs Takoro YPOBHS
JI0OCTaTOYHO A Bo3aencTBus Ha cTpykTypy AHK! U 3T0 Toxke conumubie
yueHble, ¢ MUPOBBIM ypoBHeM (cMm.: b. Jlptomn. M.: 2012, I'ensl. c.673).
Jlyumme poccuiickue ydeHble-TeHEeTHKH BCE Yallle W 4alle HauyMHAIOT IIH-
cath, uto pasBurue JIHK cBsizaHO ¢ ee cBolicTBamu moanaBaThCs (TpaBo-
BUHTOBBIM U JICBOBUHTOBBIM) TOPCHOHHBIM (CIIMHOBBIM, BUXPEBBIM, CITH-
panpHBIM) HanpspkeHwsiM. M B 3aBucuMocTH ot coctostaus JJHK ona moxer
TaKUM HaIPsDKEHUSM MOAaBaThCA, 2 MOXKET U He mojaaBarbes (cm.: ['pys-
neB A.Jl. OV — u rerepoxpomatun paznuuatorcsa tononorueit JJHK). Bbuo-
JIOTUYECKHE OTJINYMS BCETO KMBOI'O BO MHOTOM OIPENEISAIOTCS MOAAAI0TCA
mu JIHK TopcuoHHOMY HamnpspKEHUIO WM HET, HaKalUIMBalOT OHU  JIEBO-
BUHTOBOE TOPCHOHHOE HaNpsKEHWE WIH IIPAaBOBUHTOBOE, U KOTJ1a.

http://www.bionet.nsc.ru/ICIG/session/1999/rus/partl/1_2.pdf

U B ncuxonoruu, u B QHU3KMKe, U B T€HETHUKE, M B JIPYTUX HAyKax
HaOIMI0OaeTCa CUTyalus-IipeaTeda OTKPHITUH, CBA3aHHBIX C JCWCTBHEM B
HaIlleM MUpPE BUXPEBOM DHEPrUHU, TOPCHUOHHBIX mojeil. M1 He BaxkHO, 4TO
MTUOHEPHI ATON WU HE OBUIM B CBOE BpeMs BOCIIPHHATHI aKaJeMHUYECKON
HayKOW cepbe3Ho. A Kakoe (hyHIaMEHTAJbHOE HAYyYHOE OTKPBITHE Cpasy
MPUHAMAJIOCh «HA Yypa» OQUIMAILHOW HAyKOW, MAaCTUTBIMU YYCHBIMH?
BaxHo, 4TO ceifuac 1 MaCTUTBIE YUEHBIE BCE Yallle U Yallle MPHU3HAIOT 3TO.

Ho nanexo He Bce 31€ch SICHO M MOHATHO. M CKeNCUC OJHUX CIIy-
JKUT 3aCTaBJsieT OoJjiee BCECTOPOHHE OOOCHOBBIBATh CBOM KOHIIETILUH APY-
rux. Tak pa3BuBaeTcsa Hayka Bcerja. Ho MCUXONOTH JOMKHBI ONUPATHCS
TOJIBKO Ha JKCIIEPHMEHTANIbHbIEC, IPOBEPEHHBIE aHHBIE. BOT ecTh Tako
(heHOMEH. .. a BOT KaK OH MPOSBIISIETCS B IICHXUIECKON aKTUBHOCTH JIFOJICH.
A TeopHH B 3TOM 00JIACTH MyCTh CTPOST PU3UKH. XOTS MHEHHE (PU3UKOB
uaTepecHo. OHO 0OBsICHSICT MHOTHE (DaKThl, MX TEOPHH, €CIIM OHH TIpa-
BUJIbHBIE, IOMOTAIOT IMMOHTH ICHXHYECKOE.
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1. 2 Qusuueckue 0cHOBbI GAUAHUA HA NCUXUKY MOPCUOHHBIX NOJeEl,
CBHU (cnupanbho-6uxpesvix uziyueHull): auzyaiusayus npooiemol

Topcuonnsie nomnsi, CBU — 370 KOHKpETHBIE Pa3HOBUAHOCTHU JABHXKE-
HUSI, CYIIECTBOBAHHUS Ia30BbIX, KUJAKUX cped. TakuMu CBONMCTBaMH, CBOM-
CTBaMHM Ta3a, 10 MHCHHIO AIFOKOBCKOTO B.A. W Ipyrux mcclemoBaTeNeH,
oOmagaet u >3¢up.

Ho 3¢up mb1 He BumuM. XOTS €ro NpOSBICHUS MOKHO BH3YyalH3H-
poBaTh (KpPOILIKA MeTajla CTPYKTYPHUPYIOTCS TOJ BIMSHHEM MarHUTHBIX
nuHui u ap.). [losToMy A1 MOHUMAHUS 3aKOHOMEPHOCTEH BOSHUKHOBEHUS
CBMU, TOpcHOHHBIX MOJIEH, TO €CTh 3aKPYyYEHHBIX ¢ OOJBIION CKOPOCTHIO
3(UPHBIX MOTOKOB (WJIM MHBIX YaCTHII), M WX BIMSHHSI Ha YeJIOBEKa BOC-
MOJIb3yeMCsl UMEroIIUMICS (oTorpadusiMu 3THX MPOIIECCOB B Ta30BOW U
BoJHOU cpene. Bot omHa u3 dororpaduii Ha 3TOT cyer.

DTO BUXpEBas JOPOXKKA BO3AyXa.

OHa J0CTaTOYHO YaCcTO MPOSBIISICTCS B aTMOChepe.
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Janee npuBojurcss GoTtorpadus co CIyTHHKA TaKOH JTIOPOIKKH, BO3-
Hukield Han Tuxum oxeanoM. JTo ropaszno Oonpmmii MacmTab. Ha mytn
BETpa, HA MyTH ABIXKYLIEWCS aTMoc(depbl oKa3ancs OCTpOB. 3a HUM Haua-
JIMCh BUXPH, KOTOPHIE PACTSHYJIMCh B OJIHY JMHUIO HA MHOTUE COTHM KH-
JIOMETPOB.

https://upload.wikimedia.org/wikipedia/commons/2/2c/Vorte
x-street-1.jpg

[IpaBblil CHUMOK CO CIyTHHUKA BUXPEBOM TOPOXKKHU, KOTOPasi BO3HUK-
7a mpu 00TeKaHUH BO3ayXxoM octpoBa Podunzon Kpysa.
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Takue sIBICHUS 4acTO HA3BIBAIOT BUXpeBOW mopoxkod Kapmana. B
yecTh ux uccienoparens Teomopa Kapmana. Buxpesas nopoxka Kapmana
Ha0aIonaeTcsl Ipy 00TEKaHUM JKUIKOCTHIO WIIA Ta30M MPOTHKEHHBIX ITH-
JTUHJPUIECKUX Tell (WK IPYTruX JIMHEWHO BBITSHYTHIX TUIOXO 00TEKaeMBbIX
npouiIeit) ¢ nPOOOILHOU 0CbIO, NEPNEHOUKVAAPHOU HANPABLEHUIO O8UICE-
HUsL CNAOWHOU CPeOdbl.

[Ipoucxomut 3dexT oTpriBa BUXpel. [loouepedno: negosunmosvie
CMEeHAIOMCs NPasosuHmosvimu. Pa3Mepbl caMuX BUXpEH 3aBUCAT OT pas-
Mepa oOTekaeMoro tena. [Ipu 3TOM CyIIecTByeT JIMHEHHas 3aBHCUMOCTh
MEXTy IIUPUHON JOPOKKH M PACCTOSHUEM MEXKAY COCETHUMU BUXPSMHU.

OTH SBICHUS OTHCAHBI JAXKE MaTeMaTHUYeCKU. BakHeHmmM srieMeH-
TOM TaKOTO MaTeMaTHYECKOTO OIMCaHMsI SBIISETCS Yuciio PeiHonbca.

Yucno PeitHosbca ecTh Mepa OTHOIIEHUSI CUJI MUHEPLHH, JEHCTBYIO-
IIUX B TIOTOKE, K CHJIaM BA3KOCTH.

Taxoke uncno PeifHONBICA MOXKHO paccMaTpUBaTh KaK OTHOIICHHE KU-
HETHYECKOHN PHEPIHU JKUIKOCTH, Ta3a K MOTEPSIM SHEPTUU Ha XapaKTePHOH
JUTHHE (BBUAY BHYTPEHHETO TPCHUS).

Ecnu y moroka uncno PefiHomnbaca 1ocTaTouHO OOIBINOE (BBIIIE KPH-
TUYECKOW BEIMYUHBI), TO JKUIKOCTh MOKHO PAacCCMAaTpPHBATh KaK WJICailb-
Hy10. B Takom cirydae BSI3KOCTHIO MOXKHO TIpeHeOpeyb.

Yacrtuiel 3¢upa — uacanbHbiid ra3. M B 0€3BO3IyHIHOM IPOCTPAHCTBE
OH B COOTBETCTBUH C dTHUMH 3aKOHaMHU OYJIET PaCIPOCTPAHSATHCS JIMHEHHO
M cama JOpOXKKa OyJeT HACTOJIBKO OECKOHEYHOW — HACKOJIbKO Ha IyTH €e
OTCYTCTBYIOT HWHBIC YACTHIIBI, 00JIaIaolIHe BA3KOCThI0. ATMOcdepa 1uia-
HETBI — 3TO COBOKYIHOCTh TaKHX YaCTHUIl. B HUX BUXpPH JOJDKHBI BSI3HYTH,
MOCTENEHHO CXOAWTh Ha HeT. Ho B ciyuae, eciam MX pa3Mep COOTHOCHM C
pasmepom dactuil. Ho Bems BUXpU MOTYT OBITH HAMHOTO, HA HECKOJBKO
TIOPSJIKOB MEHBIIIE YaCcTHUI[ ra3a aTMOC(ephl WIHM JaKe aTOMOB BEIIEeCTBa
camoii muanetel. OTCIOa TIyOMHA MPOHUKHOBEHUS 3THUX BUXPEH B KOC-
MHYECKOE TEJIO B 3aBUCUMOCTH OT HX pa3Mepa, SHEPTHH OyAeT pa3IHdHOMN.
EcTp mannsle, 9TO Takue BUXpPHU 00pa3yroTCs U Ha YpOBHE MHKpomupa. Ha
ATOW TUNOTE3€ MOCTPOCHBI KOHIICIIIIUH, TCOPUN TAKUX MCCIeI0BaTENeH KaK
B.A. AmrokoBckuii, M. Tupeit u ap. OHH CUHTAIOT, YTO BCE HAIH MEITb-
yaiflie 4acTUIBl, aTOMBI €CTh HE UYTO WHOE KaK TOPOMAANbHBIE BUXPU U3
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gacTull d¢upa. M dem manpine pa3BUBAIOTCS METOAMYCCKHUE, DKCIICPUMCH-
TaJbHBIC OCHOBBI HAYKH, TEM 4Yallle BCTPEUYAFOTCS JTaHHBIC, TIOJITBEPIKIA0-
M€ TH MIPEITOJIOKEHUS.

Y4eHBIM YK€ YIAIOCh YBUIETh MOA00HBIE BUXpEeBbIe (P GhEKTHI, sBIC-
HUSI B MUKPOMUPE.

®usukam u3 YHUBepcuTeTra YHkaro yaaioch BU3yalIM3WpOBaTh B Jia-
Oopatopun "TPEXJICTIECTKOBRINA" y3el U3 BUXPS BOJLI U HAOIIOJATh 3a €ro
sBoNoned M pacnamoMm. PaGora omyOnukoBana B kypHaie Nature
Physics. Ee pesymbrarsl npuBomsarcs B ScienceNow um NatureNews. 910
MeNpuUalliie 4YacTUIlbl BOABL. D(Hp Tak ke COCTOMT U3 YaCTHUI], XOTS
HAMHOTO MeHbIle. Ho 3aKOHBI ABIDKEHUS Ta3a, MHUIKOCTH B OOJNBIINX U
MaJbIX CpelaX aHAIOTUIHEI.

[MosTOMy paccMoTpeHHe B 3PHUPOJUHAMUKE aTOMOB, aTOMapHbBIX Ya-
CTHII KaK TOPOUIATIbHBIX BUXPEH 3(hupa BIOTHE 3aKOHOMEPHO, XOTS CaMHX
STHX YaCTHUI[ MBI HE BHIUM.

WNHuorna nomo6HpIe 00pa30BaHus B BOJC MPHUMKCHIBAIOT BIUSHAIO BHO-
parmm.

Bor cHumok Takux BUOpanmii B KoJulougHOU Boje. llomyTHO 3ame-
THM, YTO CJIOBA TaK K€ CO3IAr0T BHOpaIuio B Bo3ayxe. 1 oHa MoxeT mepe-
XOJTUTh B BUOPAIIHIO BOJIBI
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Cm.: [laBug Yuiskok. Hayka EnuHcTBa.
http://www.redov.ru/istorija/nauka edinstva/index.php

To ecTb paccMmaTpuBaeMble CTPYKTYPBI MOTYT CO3J1aBaThCsl HE TOJb-
KO BUXPEBBIM IBI)KEHHEM, HO M KojeOaTelbHBIM, BHOparoHHeIM. Ho B
OOJBIIMHCTBE CITyYaeB BCE 3TO B3aMMOCBSI3aHO.

BuxpeBoe nBmkeHHe HE OTPHLACT, a MPEATNONaracT BUOPAIIHOHHOE.
Boponku 3a 60pToM Kopabis OT BpaiieHHs BHHTOB COYETAIOTCS C KOJe-
OanmeM, pssObI0 BOJBI Ha OOJIBIIMX BOJIHAX M HA BOIOBOPOTaxX OT Bparle-
HUSL.

Wmenno tak AmroxoBckuii B.A. paccmarpuBaeT mporecc o0pa3oBa-
HUS aTOMOB, MaTepHaIbHBIX dacTuil u3 d¢upa. [lorokn sdupa B hopme
TOPOUAATBHBIX BUXPEH MOJOOHBIM 00pa3oM KPYTATCS B d3UpPE C MEHBIIICH
IUIOTHOCTHIO. Kak Ha mpeacTaBlIeHHOM PUCYHKE TUIOTHOCTH BUXPEH BOJBI
BBIIIIE, Y€M TUIOTHOCTH OKPYIKAIOIIEeH BOJIBI.

Uem Mernpue YacTHUIIBI, TEM BBIIIE MOXXHO CO3[aTh CKOPOCTh WX
JIBIDKEHHSI B Cpejie ¢ JaHHOW IUIOTHOCTBIO U TEM BBIIIE BEPOSTHOCTD MOITY-
YEHMsI YCTOWYMBBIX BUXPEBBIX OOpa3oBaHmil. Ho WeM MeHBIE YacCTHIIHI,
TEM CIIO)KHEe 3aMeTHUTh 3T BuxpH. [lemo B Tom, uto mopoxkka Kapmana
BO3HMKAET NPU ONPEAEICHHOM COOTHOIICHUN MPETSITCTBHS, KOTOPOE CTOUT
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Ha MyTH OBICTPO ABMKYIIMXCS YaCTHUIl, © CKOPOCTH ATHUX YacTUIl. BaxkHa u
(hopma TaHHOTO NPENSTCTBUSL.

U 310 uncTO MexaHWYEeCKOE SBJICHHE.

VMeHHO 3THM B 3HAYMTENHHOMN CTENEHU OOBICHSETCS TO, YTO JJTHU-
TEIbHOE BPEeMs B HayKe HE MOTIIM OOHAPY)XKUTh 3aKpydeHHBIE TOTOKHU d(PH-
pa BU3yalbHO, C MOMOIIBIO TPUOOPOB. bonbinas yacTs mpuOOpoB HacTpoe-
Ha Ha JJICKTPOMAarHUTHBIC, I'paBUTALIMOHHBIC 3PPEKTE. A TYT 3PPEeKThI
KpydeHus. Mx Hayunnmch HaOmonaTh W (QUKCHPOBATH OTHOCHTEIHHO
HelaBHO. [ Ha3bIBAIOT MO-Pa3sHOMY: TOPCHOHHBIE TOJISl, TPaBUTALIIOHHEIE
noisi, CBU (cniupanbHO-BUXpEBBIE U3TY4YeHUs ), 3pHUpHbIE TOTOKH Pa3iny-
HOTO BH/Ia, CIIMHOBBIE TIOJIS U AP.

OTH TOJS HEAOCTYNHBI HAM M B CHJIy YpE3MEPHO Majioro pasMepa
yactul 3gupa. Ilo pacueram ArroxoBckoro B.A. amamerp amepa (die-
MeHTa 3¢upa) cocraBiaseT MeHee 4,6 Ha 10 B MuHyC 45 cTemeHn MeTpa.
Temmepatypa a¢upa mo ero pacaeram Menee 10 B munyc 44 o KensBuny.
(cm.: AmroxoBckuit B.A. O6mas a¢upoaunamuka. — M.: 2003, c. 115). To
€CThb 3TO XOJOA, cTpamHeimuii. Takyio TemmnepaTypy CIOXHO MpeicTa-
BUTh. Ho 3T0 MHOTOE 00BsAcHSeT. B yacTHOCTH TOT (DakT, 4TO MOBEPXHOCTH
Connna, obayBaemast 3QUPHBIM BETPOM BCETO-TO 6 ThIC rpagycoB. OHa
oxJakaeTcs 3Qupom.

B mocnegnee Bpems K pacderam mapamMeTpoB d(dupa MpUCOeACHUIICH
comutHble opranm3anuu PAH. Ilo mamapiM OOBEAWHEHHOTO HHCTHTYTA
¢uzuku 3emin umenn O.1O. HImuara myimHa Menpuaiimeit yactuisl d¢upa
HUYTOXKHO MaJjia TaK Xe.

£ i = 1,6160505. 107
m — nnuHa Ilnanka. Cum.: A.B. Poi-

kxoB OcHOBBI Teopun ddupa. http://scorcher.ru/art/theory/rykov/rykov.htm

Ha 10 nopsaxoB Oomnbie, yem o AmokoBckomy B.A., HO Toxe 3T0
0ECKOHEYHO Majas BEIMYHMHA 10 CPaBHEHHIO C HallUM MHpOM. JlaHHas
BEJIMYMHA Ha MHOTO MOPSIKOB MEHBIIE, YeM MBI BOCHPHHUMAEM OKpY’Ka-
IOLIUK MUp, YeM T€ BEIUYMHBI, C KOTOPBIMU UMEIOT Ae10 (QU3UKH, 3aHHMa-
sicb MUKpoyacTuliaMu. OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHHS MHUPO3JaHHUS
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«3apBITE Ha dTOMY poBHE. «Kitaccmdeckuii pamgnyc» SJICKTPOHA COCTaB-
nsiet Beero! 2,8 Ha 10 B munyc 15 crenenu. D10 Ha 20 mopsiakos! Ooublie,
4YeM amep, JacTuia 3pupa. A Mbl TOJBKO MBITAEMCS Pa3TisAcTh MaTEPUIO
Ha ypOBHE MOJICKYJI, aTOMOB. [Iprn3HaBas Takue mudpel, MBI TIPU3HAEM, 9TO
OoJTpIast YacTh OKPYKAIOIIET0 HAC MUpPa MPOCTO HE BHUIHA. U 94TO TaM TBO-
PHUTCS — MOXEM TOJIBKO JIOTa IbIBATHCS WA PACCUUTHIBATD.

Yamre >¢up, ero BUXpHU NPOSBISIOTCS Yepe3 HabOIogaemMbie Gusnde-
CKHE SBJICHHS, Yepe3 MHKPOYACTHIIBI HAMHOTO OOJBIITHE, YeM HCXOIHBIC
yactuibl 3¢upa. U 3To Bee ke BUXpH dhupa, a HE €ro OTACIbHBIC YaCTH-
el Kak U3 MOJIeKys BOABI MOMYyYaIOTCSl BUXPU B CTaKaHE 4Yas, TaK U3 ITHX
K€ JacTHI] 00pa3yroTCsl THICSIESKIIIOMETPOBEIC BUXPH BOABI B OKeaHe. He-
KOTOpBIC 3(DUPHBIE BUXPH JIOCTATOYHO BEIMKH W OEpyT B CBOW BOJOBOPOT
OTPOMHBIC MacChI BeliecTBa. [103TOMy MX MOTOKM JTHATHOCTHUPYIOTCS Ja-
Ke depe3 TpaaullnoHHBIe (HU3MIecKue MPUOOPHI TaM, TJI€ Ha IyTH TaKUX
BHUXPEH, TaKMX YIUIOTHCHWH YacTHIl Ta3a, BOABI, d(prpa, OKa3pIBacTCS MHOE
KpYTANIeeCs] WM MOTCHIMAIEHO CIIOCOOHOE BOWTH B COCTOSHUE KPYYCHUS
Teno. CTPYKTYPHO 3TH TPOIECCHI B CeOs BKIIOYAIOT 1) HCTOYHUK BUXPEH,
KpyTsmeecs Teo, 2) ABIKEeHHE d(Hpa WIN HHBIX YaCTHUI] B CTPYKTYPHUPO-
BaHHOW TIOJ] €r0 BIUSHUEM KHIIKON WM Ta30BOM Cpelbl, 3) Tela, KOTOphIS
MIOMAAI0T TIOJ] MX BIUSHHUE W B3aUMOJCUCTBYIOT Uepe3 BUXPEBBIC MTOTOKU
aupa MexIy COOM.

Bcernma ecth MCTOYHHK TakuxX BHUXped. ITo Tenmo (MHOE IMoJe, YeM B
TOM, B KaKOM BO3HHKAeT BUXPh) KpyTsmeecs. MHorma npuYnHON BUXPS
OyzeT He KPYTAIIeecs TENO, a BUXPh HHOTO TOJIS, €M KUIKOCTh, Ta3, MoJIe,
B KOTOPOM OH 3apOKIaeTCs 110 ATON IIPHYINHE.

Hanmpumep BUXph B BOJEC BO3HHMKACT MpPH MPUMEHECHWH MAarHUTHBIX
BUXpeEWU.
A Temeph CpaBHHM 3TOT BUXPh C BUXpEM B aTMochepe Hameld 3eMIIu.
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3710 HOTO BOJISHOTO BUXPS, CO3JAHHOTO MarHUT- A 310 armocdepHsIit BUXph. limonmalina.com
Ho#t Memainkoil. ®oto (Creative Commons
license): docphoto4

ECTL JAOCTAaTOYHO O6OCHOBaHHO€ MHCHHEC, 4YTO BI/IXpI/I B aTMOC(I)CpC
3areBatoT d¢upHbIe BUXpH. OHU HAOIIOMAIOTCS CUCTEMATHUYECKH HE TOIBKO
Ha 3emuie, HO ¥ Ha JPYTUX IUTaHEeTaX. JDTO PaclpOCTPaHEHHOE SIBICHUE B
HalllEM MUpE.

Ha BI/IXpI/I II0X0Xa " paCTI/ITeJ'II)HOCTI), MHOTHUEC MAJIFOCKH. OTFOJ’IOCKI/I
BUXpeil Ha cebe HOCUT U YellOBEK, U MUKPOOBI, U YIIUTKH, H...
http://www.castaneda-ru.com/forum/threads/zhiznennaja-

ehnergija-ehto-seksualnaja-ehnergija.790/
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EcTh BU3yanbHBIC CBHICTEIHCTBA TOTO, YTO BUXPH MPOHU3BIBAIOT Ue-
noBeka. Bomockl noxkarcs y Hac Ha TonoBe B popme Buxps. [la v mambIsl
Bce B BUXpsAX. C TOJOBBI 10 PYK U HOT MBI B BUJUMBIX CBUACTEIbCTBAX
MMOABEP’KEHHOCTH HAC BUXPEBBIM BO3ACHCTBHSAM B IPOIIECCE HAIIETO pas-
BHUTHS.

A caMo0 BUXPEBOE SIBJICHHC UMEJIO TIYOOKHI CMBICT Yy HAIIMX APEB-
HUX TIPEIKOB.

BomoBopoT, BUXOpb, KOJIOBOPOT, KPYTrOBEPTH, KOJIOBpAIIEHUE, KPYyTO-
BOPOT. 3a 3THMH CJIOBaMHU CTOST IJIOOATbHBIC SBJICHUS MHPOIIOHUMAHHUS,
KOTOPBIC OCMBICTUBAJIHU IPEBHUE CIIaBsHE.

JKvuBoif Mup MpOHHM3aH BHUAMNMBIMH CBUICTEIBCTBAMH «IPYKOBD) C
BUXPSIMU.

U sto He coyuaiino. Bee xuBoe pa3BuBaeTcs B BOJHOU U Ta30BOM cpe-
Jle. A OHM HaIOJHEHBI BUXPSIMHU. Bce BHIBI IBIKEHUN MOTYT HEPEXOIUThH
B BuxpeBoe. 11 Hao6oporT.

Bonnb! kak OBl caM0-c000H IEPEXOAAIT B BUXPU Y OCPETOB.
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http://www kartinkijane.ru/d
ownload/4202/1920x1200/

®oto:Jlekc AyryCTeﬁH/pravda.cém.ua
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[IpsiMonuHelHOE OBMKEHUE IIyJU, CHApsla Tak jK€ POXKAaeT BUXPH,
Y TIOpOH HE TOJIBKO 3a MyJeil, CHapAI0M, HO U B IUIOCKOCTH, NEPIEHIUKY-
JISIPHOM eH.

B razosoi, J)KUKOCTHOM cpeie NpsIMOJMHEHHOE JBUKEHUE
IIEPEeXOAUT B BUXPEBOE, HO BpAIlEHHE BUXPEH IPU ITOM IPOUCXOAUT B
IJIOCKOCTH, KOTOpas MEPHNEHAMKYISpHA TMOCTYNATEIBHOMY JBUKEHHIO.
Uem OblcTpee MOCTYNATENIbHOE, JTUHEHHOE IBIKEHHE, TEM HHTEHCUBHEE
BUXPH, NEpIEHIUKYISIpHbIEe eMy. Ho eciii Mbl nMeeM BpallaTesibHOE JIBU-
JKEHHE, TO OHO POXKJAET ABMKEHHUE ra3a, BOJABI MEPINEHANKYISIPHO Bpalia-
TeJIbHOMY JABWXeHuUI0. [Ipumep ToMy — IBHKEHHE BOIBI 38 KOPMOI KOpab-
TS,

W 3a BUHTOBBIM M 3a pEaKTUBHBIM CaMOJIETOM OCTAlOTCSl BUXPH, 3a-
Kpy4Y€HHBIE B IPOTHUBONOJNOXKHYIO cTopoHy. Kak B mopoxke Kapmana.
[IpssMoNMHEHHO ABUTAIONIMIACA MPEAMET B KUAKOW WIIH Ta3000pa3HON cpe-
i€ BBI3BIBAET B ITOH cpelie BUXPH.

webdiscover.ru http://smotret-mir.ru/prirodnye-
yavleniya/gubitelnye-vixri.html

CuMBOJIBI KM3HU JPEBHHUE CBA3bIBAIM C BUXpsAMU. COBMECTHM, YTO
BUAMM Ha (QoTorpadusix BBIIIE C 3TUMH CUMBOJAMHU. 3a CaMOJIETaMHU BO3-
HUKaeT MPaBOBUHTOBOE U JIEBOBUHTOBOE JIBHXKEHME Bo3ayxa. IIpaBo u je-
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BOBHHTOBOE IBIDKCHHE 3(pupa (KUAKOCTH, raza) — 3TO CHMBOJI KHU3HH.
Dopmy, OIU3KYIO K BUXPIO HMEET U 3aPOJIBIII MICKOMHUTAIOIINX.

HcTamanos A0 AxMenoBuu
OMOpHOH pBIOBI TYNIH MOJ MHUKpPO-
CKOIIOM

http://2013.artsciencefest.ru/catalog.aspx?Catalogld=240&d_no=1237
7&r no=10684&year=2014

Buxpu — TUnMUYHOE SBJIEHWE W TIPH cepiedHOod naestenbHOCTH. OH
HaOJIOaeTCs B JICBOM JKENYJOYKE BO BpEMs CEpICYHOW pelakcaiuu
(zmactonel). DTO BBIABIEHO B pe3yibTaTe IBETOYHOTO JOMIIIEPOBCKOTO
kaptupoBanust (Y3U) n marautHo-pe3oHaHcHOH Tomorpaduu (Bellhouse
B.J., 1972).

CoBpeMEHHBIC HCCIICAOBAHUS TOJITBEPKIIAIOT HAJMYHE BHXPEBOTO
Komblla B cepaeuHoi nestenbHocTd. (Kheradvar A., Munan, M., Tapu0,
M., 2007). Y AuBHUTEIHHO TO, YTO paHbIIIE HAYYIHBIX HCCIEIOBAHUN JaHHAS
ujies U 1axke o0pa3 TOPOUIAIBLHOTO BUXPS MOSBUIACH B TIPAKTHKE BOCTOY-
HBIX HOT.
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CM.: XusHb B Cepaue ( ApyHBano Menbxuceaek)
http://www.master-of-happy.org/forum/110-896-1

W nHa ronmoBe yenmoBeka, U Ha KOHYHMKAX MaJbIEB M B CaMOM CepIle
MPHUCYTCTBYIOT MPHU3HAKKA MOIIHBIX BHXPEBBIX MPOIECCOB. ITO MPOUCXO-
JIUT U B HallleH rosioBe. Besne B mpocTpaHCTBE.

BuxpeBoe aBmxeHue — TUNHMYHOE cocTosHUE 3dupa. OHO-TO U 3a-
CTaBIISET T'a3, KUAKOCTh IPUHUMATDH (hOPMY BHXPEH.

OTcrona mpu OMHAKOBOM TUIOTHOCTH 3(Hpa BUXPEBOE BPAICHUE €ro
OyJeT BBIIIE B MEpHO HAOOJBIICH CKOPOCTH 3eMIIM OTHOCUTEIHHO €ro.
3ro yamie ObIBaCT 3UMOH.

KnaccuueckuM, 3aBepliiieHHON (HOpMOI BUXpsl SIBJISIETCSA TOpP HIIH,
cnoBamMu [Imutpuena A.H., - BakyymHbIN nomMeH. CKOPOCTh Ha BHYTPEH-
HEM KOJIBIIE TAKOTO BUXps (TOpa, IOMEHA) OTIMYAeTCS OT CKOPOCTH Ha
BHEIIHEM KOJbIle. DTO MPUBOAUT K BO3HHKHOBEHHUIO CTPYXaJIEBCKUX dYa-
CTOT — KOJIeOATEIILHOTO U3MEHEHHUSI CKOPOCTH W JIaBIICHUS BHYTPU MOTOKA
rasa, KUAKOCTH.

TopounanbHble BUXpU B MUKPOMHpPE BO3ZHUKAIOT 3HAYUTEIHHO YaIlle,
YeM MBI 00 3TOM TPEACTaBISUIN paHee. bykBalbHO B MOCTIEIHUE TOMBI T10-
SIBUJIMCH TOATBEPKIAIONINE Hay4YHbIE JaHHBIE 00 3ToM. Tak mpu paBHO-
MEpPHOM HarpeBe TOHKOTO CJIOS CHJIMKOHOBOTO Macia, MEPEeMENIaHHOTO C
ATFOMHUHHUEBBIMH XJIOTIBSIMHA U PA3TIUTOTO MO TIOBEPXHOCTH, TOPHI CTAHOBSIT-
Cs BCCOOIIMMH M TIPUHUMAIOT BHJI, ONM3KUI K MIECTUTPAHHUKY. DTO TaK
Ha3bIBaeMble sueliku benapa. Takue BUXpU BO3HUKAIOT O MPUYHHE TETLIO-
BO#1 KOHBeHIIMU. BoT ux ¢ororpadusi.
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http://www.vokrugsveta.ru/news/1
142/

Psnom dororpadust BUXpeid B )KUIKOM TEITHU.

Crnemmanuctel Brown University mox pykoBojcTBoM — mpodeccopa
Xombppu Mapuca (Humphrey Maris) o ganaeiM Science Daily BriepBbie
3a()MKCHPOBAJIM BUXPH B CBEpXTeKyueM reiaun. CHUMOK u3 xKypHaia «Du-
3uka HU3KuX Temmepatyp» (Journal of Low Temperature Physics).

OTkpbITHE (PU3UKU COBEPIIMIM CIIy4aiiHO, CHUMas Ha Kamepy IOKY-
MEHTAJIBHBIA (DUIIBM O JABW)KEHHU OTACIBHOTO 1eKTpoHa. CTaThs ¢ omuca-
HUEM M CHHMKAaMH TPEKOB, KOTOPBIX ITOMOTIIH 3apeTUCTPUPOBATH BUXPH,
ory0OHKOBaHbI B )kypHaie «Du3nka HU3KuX Temnepatyp» (Journal of Low
Temperature Physics). Ilpodeccop Mapuc u ero crynent Boii ['o (Wei
Guo) HUCTONB30BAIM 3BYKOBBIC BOJHBI, YTOOBI YBEIUYUTH ITy3bIPHKH MO
XOJIy JABHXKEHHS CBOOOJTHBIX AIEKTPoHOB. OCHOBHAsI Macca 00pa3oBaBIINX-
Csl My3BIPHKOB HAXOJHWJIACh HA TPSAMOM - JIMHUM JIBH)KCHHS DJICKTPOHA.
Ot10 anamor aopoxku Kapmana Mexay IuiaHetamu. Mexay TeMm, KO-
IJIa TPEK OT CBOOOJIHBIX JIEKTPOHOB IMPOXOHI PSJIOM C OCBIO BHXPS, pac-
TYIIWE My3bIPhKH, YBIEKAEMbIC KUKOCTBIO, JBHTATUCH K IIEHTPY BUXPS U
3aKkpyuuBaiuch B HeM. Crnens 3a IMy3bIpbKaMU, HCCIICIOBATEI U CMOTJIH
BIIEPBbIC C/IENATh BUJIMMBIMU 3TH 3aBUXPEHHS, HX ocH. He momyuaercst mu
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TaK, 4To 3up oT Kopoxek Kapmana 3akpyunBaercst 3emiel U MpUTATHBa-
eTc ero K cede?

Ho To, 94TO MBI BUAMM IIPH MOJETE CAaMOJIETOB, YN U MOCIEICTBUSL
JBIDKEHHSI JICKTPOHA — OJHOTHIIHOE BHXPEBOE SIBJICHHE. 3a BCEM 3TUM
CTOSIT BUXPEBBIC CBOHCTBA, COCTOSIHUS (Hpa.

MHorue yueHble 0TCTauBalOT TOUKY 3pPEHHS], YTO BUXPH CIIOCOOCTBY-
IOT POCTY pacTeHHi. MeXaHn3M 3TOTO OTYasHHO IpocT. B Buxpsx (TopHa-
0 U 7Ap.), KOTOpble U3y4deHbl Ha 3eMie, HU3KOE AABICHUE HAXOIUTCS B
neHtpe. M B 1HeHTpe BHUXpS MOTOKH BO3AyXa (OH YBJIEKAeTCsl MOTOKaMHU
a¢upa) OBUTAIOTCS BHU3. A BOT IO OOKaM MPHUCYTCTBYET IBM)KEHUE BBEPX.
A xax pactyT nepeBbs? OHH MpHOaBIAIOT CBOHM T'0Ja, CBOU KOJBIIA MO 00-
KaMm, TJe ecTh JBHKeHHe Ha BepX. OHO M NMOMOraeT Hy)KHBIM BELIECTBAM
no0paThes 10 CaMOM MaKyIIKH JepeBa. M kak MoXoxu AepeBbs Ha caMu
BUXPH... PazHble BUXpU, pa3HbIE J€PEBbS. . .

trasyy.livejournal.com hg-oboi.ru
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www.grc-eka.ru www.liveinternet.ru

PasHbie BUXpH, pazHble TPUOEL. ..

bk —

www.smerchweb.com see2me.ru
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nashaplaneta.su

prived.net530 x 428
Ot1o doTo OypaHa Ha
3emiie U3 KocMoca

OT0 BUXPH Ha TOJIOCE
Benepsl
http://starmission.ru/ve
nus/232.html

DTO TPy31b...
gribnickspb.ucoz.ru

JlepeBbs pacTyT MEIUIEHHO. A BOT rpuOBI pacTyT OBICTPO, Aa TaK, YTO
HH y K@)XJJOT0 BH/1a TpUOOB 3aMOTHACTCS BCS HOXKKA.

Tunbl BUXpEH U TUTIBI )KUBOTO, PACTUTEIBHOTO pazHoo0pasHo. S6110ko
o0ajgaer cakpajabHBIM CMBICIOM. M OHO MPOCTO MAeaJbHO BIUCHIBACTCS B
HJIeaJbHBIA BUXPh — TOP.
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A Kakas CX0XeCTb CO CTPOEHUEM 3EeMIIH.
U 310 He ciydaiiHo. MarHuTHbBIE MOJS Kak-TO caMo-co0O0i opraHH-
3YIOTCSl B BUXPEBBIE CTPYKTYPBHI.

TS TR E e
T

}:f‘ = DR RN 7 ——
T N [,f‘ ”_.
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N B Kocmoce mra3zma kak Obl cama co0oil coOupaeTcss B aHAIOTHY-
HYIO BUXPEBYIO CTPYKTYpY. DTO MOKHO TOCMOTPETh B JAOKYMEHTAJIbHOM
(¢unbpMe, CHATOM HAallMMHU KOCMOHAaBTaMH Ha MEXIyHApOJHOH KOCMHUYe-
ckoil craniuu. [lmasma cTpeMuTCs MPEBPATUTHCS B BHXPb. 3HAYUT ITO
MIPOUCXOANT IO ACWCTBHEM KAaKUX-TO TOCTOSHHO ACHCTBYIOIIMX CHJI B
Kocmoce. 310 MOKHO MOCMOTpeTh B IWHAMHUKE. MHaue Kak CKIOHHOCTh
KpHCTaUIOB (a pacIuiaBieHHAs TurazMa 00J1aaeT CBOHCTBAMH KPHUCTAJLIOB)
K 00pa30BaHUIO BHXPEBBIX CTPYKTYpP 3TO OOBSICHHUTH CIOXKHO. B XuBOM
OpraHu3Me BUXPH TaK k€ 00pa3yIoTcsl ¢ TOMOLIbIO KPHCTAILIOB (CM. TIL. 6,
7).http://krasview.ru/video/575592-Strukturno-
vihrevaya_priroda_mikromira %?28vakuuma%:29

Ectb oueBuaHoe, ectb 3apaBblii cMbica. Mcxons u3 HEUX scHa ¢(pak-
TanbHOCTh Hameill Bcenmennoil. Y He cmywaiitHOCTs 3TOro. Buxpu TBOpAT
Mup. W Hamm mpenku 5TO 3HAHWE CYUTATN cakpaidbHbIM. COBEpIICHHBIN
BUXpPb — TOP /IaBHO CTaJl CHMBOJIOM TJTyOOKOTO 3HAHWS, BAXKHEHIIETO st
YeNoBeYECTBA.

Panbie Ha cTeHax XpaMoB OOBEMHBIC SIBICHHUS PHCOBAIU Ha ILIOC-
koctd. ITo MHeHHIO co3maTenell TOKyMeHTaiabHOro (uisma «IIporBeTa-
HHUE» 3HAHWE O BaKHOCTH BHUXPEBOW JHEPrHH I YEIOBEUECTBA HAILIU
OpPEAKd OCO3HAIM JAaBHO. OTH 3HAHUS BEAYT K MOJYYCHHIO SHEPTUU U3
3¢vpa ¥ OHHU OTPAKEHBI B THICAUYEIIETHEH KYJIbTYpEe YEITOBEUECTRA.

DTO pHUCYHOK Ha CTEHE OJHOW M3 cTeHax xpama Ocwupuca B Erumre.
OTO OAHO M3 JPEBHEUIINX COOpPYKEHUH Ha 3emie. PUCYHKOB, Haanucell B
HEM IIOYTH HET. A 5Ta cllellaHa BBICOKOTEXHOJIOTHYHO. XOTS U Ha TUIOCKO-
CTH.
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ITogoOHBIE CHMBOIMBI €CTh U B APYTUX KynbTypax. EcTe u B 00BeM-
HOM M300paXeHUH.

OTO CKyNbNTypa W3 KHTAHCKOTO CBATHIHIIA, IOCTPOCHHOTO yXKE B
1420 roay. Te xe 64 Touku sHepruu. OHU TONYUYAIOTCS yTeM 00beHHe-
HUS TOPOB (BaKyyMHBIX JIOMEHOB) 64 mupamui, KOTOpBIE CO3Aal0T Ooiee
o0muit Top.
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®dororpadust yactu JTHK
®oTO cAenano B YHUBEPCH-
tete ['eHyn

Takoe oObenuHEHHWE NUpPaMM] 3TO CHUMBOJI IIPEBPAILEHHS 3HEPrUU
KpHUCTAJJIOB, TOT'O, YTO UMEET I'PaHH, INIOCKOCTU B COBEpPLICHHEHIITYIO reo-
METPUYECKYIO (PUTYpY HAILlero MUpa — B Iap.

A Benp Kaxayro u3 64 mupaMul oOKpyxaet moie. Y oepeM nupaMuibl v
noxydaeM Top. TOT Top, KOTOpBIii 0OHapyXeH npHu paboTte cepiua, KOTo-
PBII COCTaBJISIET CYIHOCTh MarHUTHOI'O 1oJisi 3eMiid U T.1. B Hem rpanu
nupamMuz o0pasyrot 12 mydeid sHeprum, Kak 12 crui Koseca.

B xwuraiickom cBatuinine oOpa3 cobaku-cpuHKCA, KOTOpas Jianon
HaKpbUIa JaHHBIN I1ap, CUMBOJIM3UPYET BaXXHOCTb OXPaHBI 3TOTO COKPO-
BEHHOTO 3HAHUS YEJIOBEYECTBA.

VYdenne kabaquCTOB TaK ke OMHUPAeTCs Ha MOJOOHOE 3HaHUE. JTO aK-
TyaJIbHO W JJISl COBPEMEHHBIX HCCIIENOBaHUN. Benb MBI 3HaeM, 4TO IBOM-
Has crpyktypa AHK coctout u3 64 cron-komoHoB. Yucno 64 ocobo 3Ha-
YUMO B KUTalckod KynbType. Cm.: satnos B.JL

JlanHoe uncio u Gopma BUXpsI CBSI3aHbI Mex Iy coboit. Kak ¢ ¢popmoit
BUXpA cBA3aHO U yucio PabuHaun. DTO MPOMLTIOCTPHPOBAHO HAa OLICHKE
BHXpS Ha TOJIOBE YeJIOBEKa.

Hekoropele uccienoBaTend CUYMTAIOT, YTO COBEpIIEHHAs cHCTEMa
BUXpEH — 3TO 3JeMeHTapHasl KjeTKa co3HaHusA. OIMH U3 HUX IIOCTPOMJI Ha
9TOM MHTEpeCcHYI0 KoHuenuuio (cM.: Kupnuunukos I".A.).
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B HacTosmee Bpemsi 00HapYKEHO W 3aJOKYMEHTHPOBAHO 5 THICSY He-
0OBIYHBIX KpYroB Ha moysx B 30 ctpanax. HeT ocHOBaHMIA COMHEBAThCS B
TOM, YTO 3TO HE €CTh UCKYCCTBCHHO CO3[aHHBIC JIOJAbMU 00pa3bl. Tak BOT
CpeIu HUX TPHUCYTCTBYIOT BUXpEBbIe 00pa3pl. MHOTHE M3 HUX MOKa3bIBa-
I0T KaK{e THUIBI BUXPEH MOTI'YT OBITh. DTO CBOCOOpa3Has KiaccupuKaius
Buxpeil. Cu. caiit thrivemovement.com

Camplif COBEpIIEHHBIA U3 HUX — 3TO0 Top. OOpaTuM BHUMAaHWE, YTO B
UCTOPUYECKU JIOUISAIIUX JI0 HAC (OPM BUXPEBHIX 00pa30BAHUN BHEIITHSIS
cepa KaKIoro U3 Topa MPOXOIUT IO MEHTPY Apyroro topa. U Takux To-
poB B 3TO# cucteMe 64. He ecTh 1 3TO JOCTATOYHO YCTOWYMBOE O0BEIH-
HEHHE He 3JIeKTPOMArHUTHBIX TOPOB (a 3Ty (YHKIIHIO XOPOIIO BBIMOIHSAET
3¢up) NOAACPKUBAIOIINX APYT Ipyra?

JKuBoe cBs3aHO ¢ TOPOWAANBHOW 3HEPrUeH, ¢ IPUPHBIMU BUXPSIMH.
O1n BUXpU (OPMHUPYIOTCS Ha MUKPOYPOBHE IO/ BIUSHHEM KpPHCTAIIJIOB.
Kpucramns! pasapie. I MBI TOTBKO HaYaldW WX OTKPHIBATh M OTHCHIBATH.
MBI TOnbKO Havamu (PUKCHPOBATh HEIICKTPOMArHUTHOE W3IYYCHHC Ha
3emiie, kotopoe npuxoaut u3 Kocmoca. U emie He ckopo HauyHeM (PUKCH-
pOBaTh MeNbUaiIie BUXPH B KJIETKAaX, KOTOPhIE HAMMUTHIBAIOT UX YHEPTH-
eil.

[ToaToMy MmOKa 0 KOCMHUYECKHX BHUXPSAX, O BUXPSX, KOTOPHIC MOJJIa-
I0TCSI U3yUEHUIO.

Hepenko Ha myTu ABMKEHUS MOTOKOB 3Hpa, Ta3a, BOABI Ha 3eMIe
BcTaeT 00bekT. Ecim OH KpyTHTCS, TO TMOJydaeTcs BeChMa HMHTEpECHas
KapTHHA BUXPEBBIX ymioTHeHUH. [IpuMep sToMy — BO3MyIIHBIE BUXpH 32
OCTPOBOM, KOTOPBIM OKa3aJicsd Ha MyTH BO3IYIIHOTO MOToKa. Mexay Bpa-
IIAFOIIUMUCS O0BEKTaAMH BO3HUKAIOT B3aMMOJACUCTBUSA. DTO  crenudude-
CKHE B3aHMO/ICHCTBUSI.

Takx CamoxBanoBeiM A.H. 1 Ip. 9KCTIEpUMEHTAIBHO YCTaHOBIIEHO, YTO
TIPH BPAIICHUU JTUCKOB B 6aKyyMe TIPOUCXOIUT UX B3aMMOJCUCTBUE B (Pop-
Me BUOpaIUy U JJake BO30YXICHUS BPAILCHUS OJJHUM TMCKOM npyroro. Ho
3TO MPOUCXOIUT MOJLKO 8 8aKyyMe U TIPY HATMIHH HEKOTOPOTO «OUEHUS»
JIUCKA, TO €CTh HEKOTOPOT'0 «XOXKJIEHUS» OCH BpaileHus. B mioTHoii cpexae
MOTOKU 3(Upa MOTIIOMIAIOTCS YaCTUI[AMH BEIECTBA, XOTS €r0 MPOHUKAFO-
masi CrrocCoOOHOCTh OTPOMHA. 3aMETHM, 4TO y OonbimuHCTBA Ted CoaHed-
HOW CHCTEMBI OCH «XOIST» K INIOCKOCTH UX BpameHus: BOKpyr ConHIa.
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CamoxBanoBeiM A.H. skcrepuMeHTanbHO ycTaHOBIeHO: «VHTeHCHB-
HOCTh BUOPAIIMU 3aBUCUT OT YKECTKOCTH JVCKOB M YaCTOTHI UX BPAICHHUS.
CunoBoe B3aMMOJICHCTBHE M B3aWMHOE TOPMOXCHHE JIHUCKOB TPH OJIHO-
BPEMEHHOM JJIUTETFHOM OECKOHTAaKTHOM BpAIllEHHUH B BaKyyMe IPHUBOIUT
K ux 3HauuTenpbHOMY (Ha 50 -70 C) HarpeBy. B cimydae BpareHus TOIBKO
OJIHOTO JTUCKA €ro HarpeB He HaOmomancs».  Cm.: Marepuaibsl MeXITy-
HapoAHOH HayuyHOU KoH(pepeHumu. Xocta, Coun, 25-29 asrycra 2009 r.-
430 c.

To ecTb BpamieHue Tl B 3QUPHBIX IMOTOKAX MOPOXKAAET OMpPEICIICH-
HBIC PHEPreTUYCCKUE MpoLiecchl. Uepes BUXpHU UIET Niepeaada SHSPTuu.

CamMu BUXpHU BHYTPH ce0sl UIMEIOT TeMIIEpaTypy HIDKE OKpY’KaIomIei
cpensl. [1o Mepe ux 3aTyxaHusl OHU 3Ty CPEAY OXJIAXKIAIOT.

O¢dup Geckoneuno man. Ho mpu cromkHOBeHUHM ¢ atMochepoid, ¢
BEIIECTBOM BUXPH €r0 OIPENEICeHHOT0 THIA MPOCTO OTHAIOT CBOIO DHEP-
THIO OKpY»Karolieh cpeme. Yaie B popMme BpalieHHs. A 3TO BUXPH C HH3-
KOH TeMIiepaTtypoil B cBoeM IeHTpe. [103ToMy Mpu BBICOKOW WHTEHCHUBHO-
ctu CBU temmneparypa atMoc(epbl MOKET MOHMKATHLCS, YTO HEOJHOKPAT-
HO HalOmoxanock ucciemoBaremsiMu (Hukombekuit I'. A. nmp.). A BOT B 6e3-
BO3/YIITHOM IMPOCTPAHCTBE ATH JAOPOKKHU d(HUpa MOTYT MPOJBUTATHCS JI0-
CTaTOYHO JAJIEKO U CYIIECTBOBATh A0JT0. HO moka ecTh HCTOYHUK BO3HUK-
HOBEHHS TaKUX JOPOXKEK, CUCTeMa Buxpeil. HexkoTopele pa3HOBHAHOCTH
CBU nponuseBatoT 3emiato, CoHIIE Ha JOCTATOYHYIO TITyOMHY. A HEKO-
TOPBIC MTPOJIETAIOT ITH KOCMHUYCCKHE Tella HACKBO3b.

O¢dupHBIE TOTOKU UAYT KaK Yepe3 COTHEUHYIO CHCTEMY, U3 AATbHETO
Kocmoca (3 HampasieHus co3esaus JIpBa), Tak u oT ConHIA B Jaxe u3
3emutu. CTeneHb UX 3aBUXPEHUS, UX CTPYKTYpa — pa3Hasl.

Bnpouem, camu ydeHbIe MOPOH JOCTATOYHO 3aIyTaHHO OOBSCHSIOT
cBou teopud. [Ipomie u MOHATHEH ATO JeNarloT MPAaKTHKH, 3aHATHIE pere-
HUEM KOHKPETHBIX 3a]1ad, B JAHHOM CJIy4ae MOMCKOM allbTePHATUBHBIX HC-
TOYHUKOB HEPTHUU.

EcTtp opurnHanbHbie 00BSCHEHHS 3TOTO MPOIECCa OJHUM H3 TaKHUX
MPAaKTHKOB.

Cm.: http://alternativenergy.ru/forum/showtopic/32 1-teoriya-efira-
dinamicheskogo
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Ects muennsa. He OyneM moka MxX HU KPUTUKOBATh, HA MIPUCOEANHATH-
csa k HUM. OHM TOKa3aTeNbHBI B TOM, YTO MPU3HAHUE Hamwuus 3¢dupa —
PE3KO MEHSIET BCIO HAIlly KApPTUHY O MHUPOYCTPOICTBE, O CTPOCHUH 3eMIIH,
BceenenHol, o 3akoHax WX cyliecTBoBaHuA. IlyCTh CHOpAT W LIYTAT MO
MOBOJY (PU3NIECKUX SIBICHUH (pr3uKu. MBI K€M WX KOHCOJIHINPOBAHHOE
MHEHHE Ha 3TOT cueT. OHH B NpeNIBEpPUUA CMEHBI HAYYHOH MapajWrMBL.
[ToHsTHO, YTO BCE HAYYHBIE HHCTUTYTHI, BCE HAYYHBIE CTPYKTYPbI, KOTOpPBIE
BO3HUKIIM B COOTBETCTBUU C HBbIHE CYIIIECTBYIOLIEH HAYYHON KapTUHOW MU-
pa 3aMHTEpEeCcOBaHBI B COXpaHEHUM CBOero cratyca. OHU OECCO3HATEIBHO
OyJyT KpUTHUKOBATh WIH YMAITYUBATh HOBYIO Hay4HYIO mapaaurmy. Ho He-
KOTOpBIE Y)K€ TIOHSUIM TEePCHEeKTUBHOCTh JTAHHOW HJee U ceidac BO3IIIaB-
NS0T ObICTpOE YIIyOJieHWEe B MPOOJieMy W aKTHBHOE y4dacTHE B CMEHE
HAYYHOU TapajiurMbl.

BaxxHO TO, 4TO yX€ MPaKTHYECKH HET MPOTUBHUKOB NMOHWMAaHUS
toro, yro ConHeuHasi cucrema JBmxerca B a¢upe. Ho ecnm 310 Tak, TO
HAIlla ICUXHKA HE MOXET OBITh YCTpOCHA 0e3 B3aUMOJIEHCTBUS ¢ 3UPOM.

CaMy BHXpH pa3HOKAYeCTBEHHBIC, PA3HBIC IO KPYTSIUMCS MOMEH-
Tam, MO CBOEH BEIMYMHE, [0 CBOEMY COCTaBy. JITO M YacTHUIBI ddupa
(MHOTOITOPSIKOBO MEHBIIE aTOMHBIX CTPYKTYP) M 3BE3IIHBIC CKOILUICHHS,
KOTOPBIC 3aKPyYUBAIOTCS B OPME BUXPSL.

BricTpanBaHue Tpex TIaHeT (KPYTAIIUXCS OOBEKTOR) B OJHY JTUHUIO
naroT ceoeoOpasubie a¢dektrl. Tpex! He MeHblIie.

1.3 Jlsa nuxka — 0OuH u3 NPU3HAKO8 BUXPEBbIX NOMOKO8 NPU UX U3-
Mepenuu

BuxpeBbie 108, U3IydeHNs, BO3HUKAIONINE MTPH BHICTPAUBAHHU TPEX
KPYTALIUXCS TE B OJJHY JUHUIO JOOPOTHO UCCIIEAOBAaHbI SKCIICPUMEHTAb-
HO. VX Hanmuuue W Jake HEKOTOPhIE 3aKOHOMEPHOCTH UMelom 00OpOMHbIX
HayuHolll pynoamenm. HeoOHOKpamuo 3KCnepumeHmanibHo 3mo Ucciedo-
eano Ha npumepe mpauzuma Benepoi mesicoy Coanyem u 3emneti u Ha npu-
Mepe JIYHHBIX 3aMMEeHUI.

Cwm.: Huxombckmii I.A., [lyrad A.@. DKCKIIO3UBHBIC COTHEYHBIC HC-
TOYHHKH CHIIOBOT'O—TIPOHHUKAIOIIETO H3ITyUeHUs ¥ TpaH3uT BeHepsl. Tpyabt
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BOCBMOH MEXIyHapOIHOHM KOH(pepeHIMKr EcTecTBeHHbIC M aHTPOIIOT€HHBIC
asposzomu 2012, CIIOI'Y, 1-5 oxrsa6ps 2012 r. — CII6.: M3n-80 BBM. —
2013. — 194-214; 130041 B pabore http://vd2-
777 .narod.ru/article12/reason.htm

Comnre, Benepa, 3emis BCTalOT Ha HEKOTOPOE BpeMs Ha OAHY JIH-
HUI0. 3a 3T0 Bpems MeHsu1ack MoltHocTh CBU. BoT 31U nanHbIE.

epBbIil KOHTaKTBeRephI
JieKoM: B 22u09Mm-UT
05.06.12., mociaeuuii f-
06.06.120 B 04u49m
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OOpatuM BHHMaHUE Ha TO, YTO HaBEepXy JTOro rpaduka JBa 3youa.
OTO BeCKH MPU3HAK TOTO, YTO MBI UMEEM JIENI0 C JIEHCTBHEM BUXPEBBIX
siBiieHUH. B nieHTpe mo0oro BUXps HAOIIOAAETCS Craj| NaBICHHS, TUIOTHO-
cTH 3(upa. ITO U OTPAXKAIOT JAHHKIC 3YOIIbI.
Bor pucyHok w3 KHHATH AITIOKOBCKOTO B.A., KOTOpBIH TOKa3bIBaeT
HAJIMYUE TAKUX 3yOIIOB B BHXPSX, B YACTHOCTU B Ta30BBIX. AHAJOTHYHBIC
SIBJICHUS HAOJTIOMAF0TCS U B BUXPSX A(UPHBIX TTOTOKOB.
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Puc. LnnuHapuyeckuii ra3oBblil BUXpPh: IONEPEYHOE CEUEHUE BUXPS (2); pacrpesiesieHue IIOTHOCTH
rasa (0); sImopa KacaTeJIbHBIX CKOPOCTEH (B); 3aBUCHMOCTb YIJIOBOH CKOPOCTHU BpAILCHHS ra3a B BUXPE
oT pagumyca ().

Hanmuume nByx 3yOIIOB 3TO BEeCKHH MPHU3HAK: YTO MBI HIMEEM JENO C
BUXPEBBIMH SIBIEHUSIMH. KcTaTH, 1OCTaTOYHO YacTo 3TH [Ba MMUKa HAOIIO-
JAI0TCA U MPH JBIKEHUH (DOHIOBBIX PHIHKOB. B 9THX cityuasix, Kak mpaBu-
JI0, €CTh BCE MPU3HAKH KOPPEKIMH Ha CAMHUX PBIHKAaX B CHITy 3aBUCHMOCTH
Halleil MBICIUTENLHOM, ICHXUYEeCKO aKTHBHOCTH OT IJIOTHOCTH d(UPHBIX
MOTOKOB, OT ompeneneHHoro tuna CBU (cnmpaibHO-BUXPEBBIX H3ITyue-
Huil). OHAKO 3TOTO MOKET W HE MPOM30NTH, €CIIM 32 MOBBIIICHHEM TUIOT-
HocTH 3¢upa, CBU Ha BTOpOM MHKe WAET HE MajieHne TUIOTHOCTH 3dupa, a
€ro pocT. OTO MPOUCXOAUT B CHIY SK30TeHHBIX (pakTopoB. K HUM OTHO-
CATCS Nake MBIDKEHUE d(PUPHOTO BeTpa BO BeeaeHHOM.

CBH, m1oTHOCTH 3(PUPHBIX TOTOKOB MEHSETCS MOCTOSHHO. ECTh m3-
MEHEHHS B MacIITabax ThICAYETICTHH, BEKOB, JIeT (cM. JpIxaHue UCTOpUH. —
M.: 2015), a ecTp U3MEHEHUS TIOTHOCTH 3(PUPHBIX MOTOKOB B MaciTabe
MUHYT, 4aCOB. JTa JMHAMHUKA YK€ U3MEPSACTCSI.
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Hepuod
oxata 7 MUK

ORI 2 Hac

Puc. Bapuanuu 3¢hupHOro Betpa, 00HapyKEHHBIE TIPH M3MEPEHHUSX Ha JIa3epHOil ycTaHoBKe. Puc u3
kHUTH: ArokoBekuid B.A. O6mas apupoaunamuka. - 2003, ¢ . 533.

JlaHHbBIE BAMSIHUA U3MEPSIOTCS U C MTOMOIIBIO IPUOOPOB TOpcH (CM.
[Tyrau A.®. Topcuna — npudop HoBoi (usuku, Y.1. Onrcanue KOHCTPYK-
muu 1 ocodenHoctei mpudopa., JKOHH, Bemmyck XX, Tom 3, 2014), UT'A-
1 (KpaBuenxo FO.I1. u 1p.), ¢ momompio J1azepa (ArrokoBckuid B.A. u ap.).

M3obpeTatenu 3TUX MPUOOPOB KAKIBIA ITO-CBOEMY IEPEHAIOT TOT
(hakT, 4TO MHOT/AA 3TU MPUOOPHI PEarupyroT JaKe Ha BXOJAIINX JIFOICH, HO
HE Ha Bcex, a Ha HeKoTophixX (IIyrau A. @.). Teoperndecku moao0HbIE (-
(exThI, CIOCOOHOCTH YeIOBEKa pearupoBaTh Ha JIOATOMHBIE TTOJIsI, 00pa3o-
BaHMsI MO3ra 4enoBeka npeackaszan A.C. XonMaHCKuil.

1.4 Knaccugpuxayus 3¢pupnvix suxpeil Kaxk HeobXooumblil 9man ux cu-
CMeMHO20 NO3HAHUS

Kiraccudukarys mo0bIX SBICHUN — BOXHBIA JIEMEHT CHCTEMBI 3Ha-
HUIT 0 HUX. B pa3HbIX paboTax mpeacTaBieHbl 3HAHMS 00 YQHUPHBIX BUXPSIX.
DTO0 MO3BOJISIET MPEUIOKUTE TAKYHO KIIACCUPHUKAIIHIO.
Ilo kpumepuro macwimabrHocmu 3T0:
- DdupHbIe BUXpU Ha YPOBHE MUKPOMHUPA
- Ha ocszaemMom uernoBeKoM ypoBHE
- Ha kocMmuueckoM ypoBHe.
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Ilo cmenenu 63aumoces3u ¢ MamMepUAIbHbIMU YACMUYAMU.
- B j1aHHBI MOMEHT BPEMEHU HE CBSI3aHHBIE C HUMH.
- B To¥ wim uHO# creneHn o0nagarole CBOHCTBAMH MaTe-
puanbHbBIX Yactull. Hampumep, criupoH.
- OOnamaroT CBOWCTBAMH MaTepHUANbHBIX YACTHII, JIBUTAIO-
e UX
Ilo kpumepuio coomnowenus 3pupa u Opyeux cmpyKmyp OKpy-
acaroueco mupa
- DOdupHble BUXpH, KOTOPHIC MPOHU3BIBAIOT HACKBO3b TBEP-
JIIC TIPEMETHI, 3eMITI0, KOCMUYECKHE O0BEKTHI M OCTAIOTCS HEBH-
JTUMBIMU JIJTST HAIlIMX OPTaHOB YyBCTB.
- DdwupHBIe BUXpPHU, KOTOPHIE YBJICKAIOT 32 COOOM BO3yII-
HBIC, BOJITHBIC MAacChl U JIa)xe TBEpIble Mmopojbsl. Buxpu s¢upa B
TOM WJIM MHOHM CTEIeHH, o0Jjiajarolire CBOMCTBaMM dacTull. Kak

CIIUPOHBI.

«...Bc reocepa yXe MHUIMAPABI JIET HAXOIUTCS B CXKOBBIX PYKAaBHIAX 3TOTO XHUPAIbHOTO
cnmpansHO Buxpeoro monst (CBII), xoropoe B HEHCTBUTENBHOCTH SIBISICTCS CUJIOBBIM areHTOM
COJIHEYHO#H aTMoc(epbl CO BCEMHU OCIIOXKHEHUSIMH B CBSA3H C MPOSIBICHUAMHU COTHEYHOH aKTUBHOCTH.
CKOpOCTb pacrpocTpaHeHus crupaibHo BUxpeBoro noss (CBII) 3aBUCHT OT IUIOTHOCTH, CTPYKTYPBI U
TPEOJONICHHONW MacChl BEUIeCTBa (OT 310%cm - ¢! B anpe Connma no (2 +10)-107 cm-c! B 3eMHBIX
ycnosusix). B armocdepe Comnnua ckopocts CBIT < 6000 xm/c. “Hukomnbckuit I'.A.

- DdwupHBIe BHXPH, KOTOPBIC YBJICKAIOT 3a COOOH T100aib-
HbIe 00BEKTHI BCeeHHOH (TaTaKTHKH, TPYIIBI TATAKTHK U JP.)
Tlo kpumepuro Hanpasnenus 3aKPYMKU BUXPSL
- DdupHBIC BUXPH C JCBOU 3aKPyTKOM
- Dd¢upHbIe BUXPU C IPABOH 3aKPYTKOH
Ilo kpumepuio sHepzemuyecKkoli akmugHoCmu
- DdwupHBle BUXpH, KOTOpBHIC IIEPEAAIOT CBOIO DJHEPTHIO

oxpy;xanmeﬁ CpeAc U NMOCTCIICHHO pacriagaroTCA.

«[locne pacxoma BCero 3amaca DJHEPrUM MMIYIbCa M MOMEHTa HMIIYJIbCca CIUPOHBI
BHOIPEOOpa3yloTcs B HEPBUYHBIC DJIEMEHTH TEMHOH MaTepHu, 3alolHsiomeill Bcio Bcenenmyro.
Taxum 06pa3oM, XOIOIHbBIE CIHPOHBI OKA3bIBAIOTCS YK€ B 00IACTH YHCTO TPABUTAIOHHBIX IIPOIIECCOB
U cpasy BKIIOHYAlOTCS B OOpa3OBaHHUE BUXPEBBIX CTPYKTYp pas3HbIX MacmrtaOoB. CleoBaTenbHO,
CIIUPOHEI SBJIAIOTCA “pabodNM TeloM” H 00eCIIeUHBaOT KPYTooOOpOT BelecTBa Bo BeenenHnoit 3a cuer
pacxoza MacChl BEIIECTBA B SAEPHBIX peakTopax 3Be31” Hukomsckuii I A.

- Dd¢wupHble BUXpH, KOTOpBIE MPeoOpa3yloT 3HEPTHIo. JTO

XapaKTepHO A 3(PUPHBIX TOMEHOB.
«Hanboyee aKTUBHOE BBaHMOHCﬁCTBHe CBMU ¢ snemeHTaMu BCIIECTBA HAYMHACTCA C DJIEKTPOHOB U
MOJIEKYJ BOJBI. HOZ[ HETIPEPBIBHBIM BOSHeﬁCTBHeM CBU ux OHEPreTUICCKNUE YPOBHU OKa3bIBAKOTCS
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MOJHATHIMUA B pasbl (IEKTPOHBI) M Ha HOpsAAkH (y BceX MoneKyn Boxasl Ha 3emie!). B cBssu ¢
BE3JECYIIHOCTLIO BOJABI M €€ OTPOMHBIMH 3aracaMd Ha mnosepxHoct 3emmn (~1,43-10° km®), B
nutochepe (~0,8:10° k), u B atMocdepe (~1,4-10* km*), Bosa ¢ ee Bricokum morsomenueM CBU u
DJIMH, BBICOKOH TEIIOEMKOCTBIO M €€ MPEAPACIONOKEHHOCTBIO K  MHKPO(DH3MYECKUM
npeoOpa3oBaHUsAM, SBIACTCA IVIOOANBHBIM CPEJOTOYEHHEM TEIUIOBOW SHEPIUHM, M  OIPOMHBIM
pe3epByapoM, COXPAHSIOMIUM SHEPreTUYECKHil OaaHc 3eMIIM B €e TECHOM KOHTaKTe C KOCMOCOM™.
Hukonsckuii I'.A.

- DOdupHble BUXpHU, KOTOPHIE MOCTOSHHO MPHUCYTCTBYIOT B
KOCMHYECKOM ITPOCTPAHCTBE (THIIOTE3a)
Io ucmounuxy npoucxosicoenus
- TICPBHYHBIA UCTOYHUK MPOUCXOKICHUS
- BTOPUYHBIN UCTOYHUK TIPOUCXOXKICHHMS.
[To orHomeHnro k cmupoHam Hwukonsckuii I A. 3TO BBIpa3Wi Tak:

«IlepBuunbiv ucrounnkoM CCBU, kak MblI yxe yHOMHHAIH, SBISIOTCS IPOLECCH SMHCCHH JKECTKHX
MAacCOBBIX KBAaHTOB (CIIMPOHOB) IPHU TalllCHUHM BO30YXICHHBIX Ha MeB-Hble ypOBHH siiep H30TOIOB
yIiieposia u kenesa B saepHoM peaktope Comnna (10%c™). dKecTkue BUXpeBbIe KBAHTBI IPOXOMIAT YEPE3
TONIIy CONHEYHOTO BEIIECTBA BO MHOXECTBO pPa3 MeJICHHEC HEUTPHHO U C CYIIECTBEHHBIMH
9HEPronoTepsiMu (MCXOAHOE 3HAYCHHE yMEeHbInaercs B ~ 3670 pa3), HO HECPaBHUMO OBICTpee ramMma
KBaHTOB, TPAaTSAIMX Ha IyTh U3 sSApa MWDIMOH JeT. Yro kacaercs dKoc(epbl, TO BTOPHUYHBIM,
OTHOCHUTEIBHO OoJjiee MOIIHBIM HCTOYHHKOM CBU 1O CpaBHEHHIO C NEPBHYHBIM, SIBIISIOTCS 3EMHBIC
Hezipa, MOCKOJIBKY, HampuMmep, Ouocdepa pacronokeHa HEMOCPEACTBEHHO Haj 3TUM HCTOYHHKOM.
Temmepatypa B 3eMHOM sIpe HEAOCTATOYHO BICOKA (~ 6140K) mis reHepanuy nepBHYHBIX BUXPEBBIX
KBaHTOB (CIIMPOHOB), OJIHAKO HA 3€MIIO, MOCTOAHHO 0Oiydaemyro motokamu CCBU (10%pr-em>c?),
HETIPEPHIBHO MOCTYMAeT MOTOK COJHEYHOW BuxpeBoll sHepruu (~ 1,3-10"°Br). Habmonenus
CBHJETENBCTBYIOT, 4To reous sBisiercs it CCBU pe3oHaTopoM ¢ HEBBICOKOU JOOPOTHOCTBIO, B HEM
3aICPIKUBACTCS ~ 0,3-10"° Br”

Ilo Kpumepuio UCNONb308AHUS 2pasUmMayuoOHHoOU oHepauu
- DQupHBIE BUXpHU OTHOCHUTENHHO HE3aBHCHMBIE OT T'PaBHTAIIMOHHBIX
CHIL.
-- D¢upHbIe BUXpH, peoOpa3yIoure TPaBUCIIMHOBYIO SHEPTUIO B 3JICK-
TpoMarHuTHyto. 1 Hao00poT.
- DdupHBIE BUXpU-IOMEHBI, KOTOPBIE KadaloT SHEPTHI0 U3 TpaBUTa-
UOHHBIX BOJIH
Lo ruanuro na gusuonocuyeckue npoyeccol
- Ontummsupyromue GU3N0IOTHIECKUE MPOLECCHI
- HeiirpanbHble K PU3HOIOTHUESCKUM IIPOIIECCaM
- Barpyassromue GU3NOIOTHYECKHIE TPOLIECCHI

Ilo Kpumepuio 6JluAHUA HA 4el106€Ka 68 YEIIOM
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- DdupHble BUXpH, KOTOPBIE MPUAAIOT MCUXO(PHU3HOIOTHYE-
CKHE CHJIBI JIFOJSIM.

- DdupHble BUXpH, HEUTpAIbHBIE K ICUXO(U3NOIOTHYECKOI
AKTUBHOCTH YEJIOBEKA.

- Dd¢upHble BHXpHU, CHIKAIOMIKE MCUXOPHU3HOIOTHIECKYIO
aKTUBHOCTH JitoZiel. Takum mosieM MoxeT ObITh U (POHOBOE BUXpE-

BOC IIOJIC. «3BammTel OT Bo3AeiicTBHS (DOHOBOTO BHXPEBOTO IO, KPOME TOJII]
KPUCTAJUTMYECKUX TOPOJ, Mo-BuanMomy, Her” A.I'. Hukomnbckuit

1lo 8pemennomy Kpumepuro
- BeicTpo nmpotekatoniue 3pUpHBIC BUXPH.
- JlnurensHO cymecTByIomHMe 3QUPHBIE BUXPH
Ilo cmenenu nocmosincmea u yCmoudu8oCmy NPUCYmCmeus.

«B IIEPBYIO OYCPEAB)... «boHOBOE MOIE, KOTOPOE OAHOPOJHO 110 IIPOCTPAHCTBY, C
BOJHOBBIMM ~ XapaKTEPUCTUKaMM THUINA KBAa3MCTALMOHAPHOIO IyMa CO CIy4allHbIM
HAJIOKCHUEM CHHYCOMJAIBHBIX KoneOaHuil pasnuuHbix vactor (0,1-20 I'm), ammiutyx u
npopokutensHocty”. Hukonbckuid LA, CKpbITasi CONHEYHas YMHUCCHS U PaJAWallMiOHHBINA
6ananc 3emin.

MPUCYTCTBYIOIINE B 3aBUCMOCTH OT KOCMHYECKHX U MHBIX (hak-
TOPOB, PACTAHYTHIX BO BpEMECHU
Ilo popme

- DdupHble BUXpU B (HOpME OAHOTUIIHOTO, OJHOIIIOCKOCT-
HOTO 3aBUXPEHHS

- DdupHble BUXpH B QopMe Topa (3aBUXpPEHHE B OJHOMN
TUIOCKOCTH MIEPECEeKaeTCsl ¢ 3aBUXPEHUEM B APYTOH MIOCKOCTH)

- DdwupHble BUXpHU B (popMe BaKyyMHOTO IOMEHA

Ilo cmenenu nromnocmu

- OTHOCHUTEIBHO OJJHOPOIHBIC

- C pykaBamu 3pupa pa3InIHON IIIOTHOCTH
ITo crenenu nposiBiIeHUs

- HM3MEpEHHBIC U JOKYMEHTAJILHO 3aCBUIETEILCTBOBAHHBIC

- KOCBEHHO M3MEpPEHHBIC

- mpenrnojaraeMble, TUIIOTHYECKUE
Ilo npoucxooicoenuio

- W3 paclIelyICHHBIX, PACTIABIINXCS YACTHIL

- 13 00BEKTOB, YHEPTHH MPSIMOINHEWHOTO ABMKEHHS, U3 Ya-
CTHII, MaTepUATIBHBIX 00BEKTOB, UMEBIIHNX MPSIMOE JBHKCHHUE
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- U3 BOJHOBOH SHEPTUU
Ilo ucmounuxy auepeuu

- W3 3NEKTPOMAarHUTHOH YHEPTUH

- U3 IPaBUCIMHOBOU 3HEPTrUn

- ImynscHpymolee (M3 TPaBUCHUIIMHOBOM B 3IEKTPOMArHUT-
HYIO, 1 HA000POT)
1o xocmuueckomy npouUcxoicoenuro

- DdupHble BUXpHU, HAYIINE U3 IO 3eMIIN

- Ddwupnsle BUxpH, uaymue u3 CoaHia

- Ddwupnsle Buxpu, uaymue u3 Kocmoca

Ucxons U3 mocneaHero AeneHus: 3QUPHBIX BUXPEH Ha pa3HbIC THIIbI
Y HaYHEM Halll aHaJIH3.

1.5 Hzmepennvie rocmuueckue d¢hupHvie uUXpU - CNAUKY U UX GIUS-
HUe Ha NCUXUKY Tr00ell

Uzyuenne apdextoB CBU ot ConHiua, OT miIaHeT IpH BBIXOAE TpeX U
OoJee M3 HUX HA OJHY JMHUIO CIOCOOCTBOBANIO M300pEeTeHHE MPHOOPOB,
KOTOpBIE pEerucTpupyroT uxX. OHM Havyanu peructpuposats Hannuue CBU,
JUTATENBHBIX (MHOTOYACOBBIX BCIUIECKOB HEM3BECTHOW SHEPTHH).

OpnuH u3 Takux npuOoOpoB HaszBaH TopcuHAoM. UM mpexacrasiseTr
co0OH TUCK, KOTOPBIH B K0JIOE ¢ MUHMMAJIbHBIM JaBJICHUEM BO3/yXa IOJI-
BEIIEH Ha HUTH. DTa HUTh NIEPECTPAUBAET CBOIO CTPYKTYpY NMPH BPALICHUH.
B cuy aToro He Bo3BpamaeTcsi Hasaj, He HaKalIMBaeT U30BITOYHOE TOP-
CHOHHOE HaIIPsDKEHHE KaK BEPEBKU B KaTallyJbTe, KOI/1a OHU HAKOIUIMBAIOT
B ce0Oe BpalaTeabHbIil MOMEHT.

Cmaiik (ot anrn. SPIKE — Bcemieck, BBIOPOC) — 3TO MOIIHBIH
HMIIYJbC KaKOH-TO HEU3BECTHOM MOJIEBOM  JHEPruu, HECYIIHU
BpalllalOLINii MOMEHT. OTH BpallaTelbHBIE MOJS W 3aCTaBISUIM JHUCK
TOPCHHIA AaKTUBHO BpamlaTthCs. Takue sIBICHHUS OBUIM  OTKPBITHI
Huxonbckum, TeopeTrnaeckn nHTEpIpeTHpoBansl KpsutoBeiM C.M. 1 nip.

W oTHOIIEHHE CaMUX YYCHBIX-(DU3HKOB K HUM OT OCTOPOXKHOTO (Kak
y Ilyraua A.®., Ilangemtoru B.A.) 10 BOCTOP:KEHHOTO, CUUTAIOILIETO, YTO
OTKPBIT HOBBIH BHJ 3HEPIUH, KOTOpas JacT XU3Hb BCEMY XMBOMY M HE
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)kuBoMy Ha 3emie. Oto MHeHme KpwsuioBa C.M. OH cuuTaer, d9TO
BUXPEBBIC IMOJIS1 IEPEAaloT CBOH YIJIIOBOH MOMEHT, CBOE KOJHYECTBO
IOBIDKEHUs BewlecTBY. M mo Mepe yMeHBIIEHHS pa3Mepa BUXpPSI pacTeT
3¢ (eKTUBHOCTh Tepemaynl d3TOM DHEPruU  BEIIECTBY, BIOTH 1O
KOMIIOHEHETOB s7ep aTOMOB. 10O €CTh MOMyCKaeTcsl B3aUMOJEHCTBHE ITHX
nojei ¢ 1oaToMHBIMU cTpykTypamu. (cMm.: KpsiioB C.M., Cobones I'.A.
(1994). O cBepXHU3KOYACTOTHOM BHXPEBOM TPABHUTAIIMOHHOM IIOJIC Ha
3eMHON moBepxHocTH. // Jloknamel Akagemun Hayk, I'eodusuka, T.339,
Ne3, ¢.396-400.

KpeutoB C.M. (2003). O HekoTOphix HEOOBIYHBIX 3]dekrax B
€CTeCTBEHHBIX TNOJSIX 3€MJIM, PETUCTPUPYEMBIX METOJaMHU HMX TOYHOTO
npuemMa u aHanusa. // MopenupoBanue reodusnueckux npoueccos, ISBN
5-201-14924-3, Ne3, c.124-129.) T'.A. Huxonabckuil cyMTaeT, 4TO pedb
UIET O HOBOM (opMe MaTepuu, 00 0COOOM BH/IC SHEPIHH, O IATOM BHJIC
B3aMMOJICUCTBHSI, KOTOpOE CyIecTByeT Bo Bceemenoit. (cm.: Hukombckmit
T'.A. O naToM B3aMOJCHCTBHUH.
http://vd2-777 narod.ru/article10/5th_interaction.htm).

He Oynem BMemmBaThCs B CIop (M3UKOB MO JAHHOY BOMPOCY — UM
BuaHee. bynem ncxonuth u3 ¢axTa, 9TO BUXPEBbIE B3aUMOACUCTBHSI, BUX-
PEBYIO DHEPTUI0 HUKTO HE OTpulaeT. EcTh Bce OCHOBaHUS Moyarath, 4yTo
NpUBOJIUMBIE HIDKE (oTorpaduu OTpaKaroT TaK Ke BIUSHHE BHXPEBBIX
CTPYKTyp Ha Hamry miaHetry. OHO pPe3KO yCHIIMIIOCHh B TIOCTEIHUE JIECSTH-
nerusi. [losTomy u mosiBUIUCH poTOrpaduu Takux SBICHUH.
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Photo ITAR-TASS/ Press service of the governor of Yamal-
Nenets Autonomous....

A 4To paHblue Takux sBieHUH He Obio? beumn. Ho B MeHee Bbipa-
JKEHHOU CTereHu. DPUp, KOTOPHIM U CO3/1aeT TaKKE BUXPU KaK 1Mo 3eMIicH,
Tak W Haj 3emiiel, craia 0ojie miaoTHeIM. Mbl Hauyanu (emie B 80-¢ rojsl
MPOIIJIOrO BeKa) MpoJieTaTh OANWH W3 PyKaBOB Hamel ['anakTuku, rae Bbl-
e TIOTHOCTh BellecTBa U d¢upa. Y paHblle BIUSHUAE STUX CHI OBLIO Be-
JIMYECTBEHHO MOIIHBIM. OHO NPOSABISIETCSA U B CTPOEHUH [ aakTHK (OHM Ha
OIIPEAETIEHHOM JTale NMPHHUMAIOT BUXPEBYIO ()OPMY) U B CTPOCHHH PAKY-
€K, HEKOTOpbIe U3 KOTOPBIX TaK K€ MPUHSUIM BUXpEOOpa3HBId BUI, U B
ctpoerrnu JIHK. D10 BceoOwemmomas cuna. Ilpocto sta cumia crama eme
6onee morymectBeHHOU B ComHEUHO cucTeM, Ha 3eMIle.

[posiBrstoTCS cCephe3Hble U HEOOBIUHBIE CHIIBI TPUPOBL. W KO oHM
€CTh, TO BO3HHMKAET BONPOC — KaK OHU BIUIOT Ha Jrojei? DTo HeoOXoau-
MO HCCJIE/IOBATb.

Boulo mpeAnmpuHATO HEMal0 TOMBITOK HCCIEAOBaTh BXPEBYIO,
TOPCHOHHYIO SHEPTHIO.

Mpuukus H.IL.  uccienoBa BUXPEBBIE U3IYYEHUS C IOMOILBIO
co3manHoro nerekropa CBUC: cmiogsHONW AMCK Ha CHUCTEME H3 JBYX
KOKOHHBIX HUTEH.
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KoseipeB H.A. wuccnemoBamn maHHble (PEHOMEHBI C ITOMOIIBIO
CO3JIaHHBIX UM HECHMMETPHYHBIX KPYTHIbHBIX BecoB. OH yCTaHOBWII, YTO
HOBBIH THIT SHEPTHH TPOSABIISCTCS, KOTJa Mpoueccs Bo BeeneHHON UMEIOT
HEOOpaTUMBI XapakTep.

IIyraa A.®. co3man TOPCHH] — AIFOMUHUEBBIN JUCK BecoM 90 Mr Ha
MOHOHUTH (20 MKM) M3 KOKOHA TYTOBOTO IIeNKomnpsiza). C IOMOIIBI0 ero
OH CHCTEMAaTHYEeCKH HCCIEN0BAJl YHEPTETUYECKHE BCIUIECKH JSHEPETHH Ha
3emiie ¢ KPyTSAIUMCS MOMEHTOM.

W ecnu sHeprusi ¢ KpyTAIIMMCS MOMEHTOM BIMSIET Ha pacnaj
aTOMOB PaJMOAKTHBHBIX BJIEMEHTOB, €CIIU HCTIpaMMa pacraja siaep dTHX
3JeMeHTOB mMeeT crporuid romuuaeiid nuka ([aoms C.3.), TO 3TO SBHO
KOCMHUYECKOE SIBJIICHUE.

Ho ecnu 370 cTONIE MOIIHOE KOCMUYECKOE SIBJICHHE BIMSET Jake Ha
pacman siiep, To, HaBepHsAKa, OHO JOJDKHO BJIHSTH W Ha Hally Ncuxuky. U
Kak?

s 3TOTO HaZIO TOYHO 3HATH, KOTJA TAKWUE U3ITYUYEHUS MIPOSBISIOTCS.

Peakumro Topcunga A.®. Ilyraua MoryT BBI3BIBATh TAaKHE NPUPOIHBIE
SBIICHUS, KaK:

* Bocxo[ u 3axox ConHIIa, CyTOUHBIE BapHAally;

* COJIHEYHBIC 3aTMCHUS;

* JyHHBIE 3aTMEHUS;

* HEKOTOpBIE TUTaHETHBIE KOH(pUTypaIiy;

* BCIUIECKH HEYCTaHOBJICHHOH MPHUPOJbI, T.H. CIIAWKH .

OTH sIBICHHS 3aTParvBalOT U TPaBHTAIMOHHBIC 3P dekThl. UTo He
€CTh YTO-TO YPE3BbIYafHOE U HOBOE B HAYKE.

Eme B 1954 rony ¢panmysckuii yuensiii Mopuc Anne oOHapyKui
HEO)XKMJAHHOE M3MEHEHHE IUIOCKOCTH KayaHWs MasTHUKAa BO BpeMs
moJtHOTO comHeuHOTo 3atMenus 30.06.1954. Tak 4To peysb UAET O SBICHUH,
KOTOpOe OBUIO OTKPBITO aBHO. A BOT CO3JaHHE METOJOB, CIIOCOOOB €ro
nu3MepeHust, (OopMbI MPOSBICHHUS, €0 HaydHas MHTepIpeTanusi — 3aciyra
COBPEMEHHBIX YYEHBIX.

HO3TOMy, OorupasiCb Ha BO3BMOKHOCTH 3TUX MCETOAOB, HA CCrOJAHSAII-

HEe BpeMsI €CTh HECKOJBKO IyTEH IMMOCTIYKCHIS UCTHHBI, UCCIIEI0BATh BIIH-
STHUE JaHHBIX SIBJIEHUN HA TICUXUKY JIIOJIEH.
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1. Otobparh pe3ynabTaThl NMCHUXOJIOTHICCKUX, TICHXO(MU3HOIOTHICCKUX
oOciemoBaHuid B IEpHO, KOT1a MOIITHO niposiBisitoTest CBU, crabikw.
U cpaBHUTH UX ¢ pe3ylbTaTaMH 00CIEAOBaHUS aHAIIOTUYHBIX JIUI] B
OOBIYHBIX YCIOBHUSX.

2. CpaBHUTH pPe3yJbTATHl IICUXOJOTMYECKHX U WHBIX HCCIIEIOBaHHUN
JIOJICH B TIOJTHOJIYHUE, HOBOJIYHHE M B IPOMEKYTOK MEXy HUMU. B
9TH MOMEHTHI OBITH 3a(uKCupoBaHbl MomtHbie CBU.

2. Ilpoanamm3upoBath moBeneHUE 00cmeayeMbIx npu mossiaeHnun CBU,
crnaiikoB. B 3To camoe BpeMms, 0 HETO U MOCTIE HETO.

3. OO6caenoBaTh NIOJCH B MOMEHT mosiBIeHHs crnaiikoB, CBU u mocne
WX NCYE3HOBEHUSI.

4. CoBMECTUTH TOSIBICHHE CIAWKOB C MOBEACHUEM JIIOJCH HA PBIHKAX
(ecTh MaHHBIC TI0O U3MECHEHUIO (POHJOBBIX M WHBIX PHIHKOB C TOYHO-
CTBIO JI0 MUHYTHI), C IPYTUMH COLMATBHO-3KOHOMUYECKUMH SIBJICHH-
SIMU B PA3JINYHBIX MacIITadax.

Ecth u apyrue myTH moWcKa WUCTHHBI B STOM HampaBieHuu. Ho MBI
CKOHIICHTPUPYEMCS Ha MEPEUNCIICHHBIX. Tak Kak 10 3THM HaNpaBJICHUSM
€CTh COOTBETCTBYIOIIME IPEIMNOCHUIKH I JOCTIKEHUS IOCTaBIEHHON
LEeTH.

Haunem c aHanmu3a moBefeHUS JOJCH, TICUXUYCCKUX, TICHXO(U3UOI0-
THYECKUX PEeAKIIUA B MOMEHT CITaiiKOB.

Ilepronpl U CHITYy X TPOSIBIICHUS BO3bMeM U3 cTathl A.@. [Iyraua. B
HEll €CTh COOTBETCTBYIOIIAs TaOiuia. B Hee J00aBIE€H TOJNBKO OIWH
cTonben -«mojokeHue IaHeT».OKa3pIBaeTcsl, YTO BO BCEX CIydYasx BO
BpeMs (puKcaluy CIIaikoB Ha 3emiie, B KocMoce ObUTO TMHEHHOE IMOCTpoe-
Hue Tpex HeOecHbIX Ten (tuaneT, ConHia, JIyHBI) olHA W3 KOTOPHIX ObLIa
3emus.
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IlaTI:I, AMINTATYAbI U IPOAOJKUTEIIbHOCTH CIIaliKOB B

niepBoM nonyroauu 2012 rona.

Jata

UT (h) AMmmutyza ( <)

Hauano Koner + -

Hauano
UT (h)

Jlata

Koneny
UT (h)

Awmmuryna (N
IpajycoB MOBOPOTA
JIICKA)

TlonoxeHue miaHeT

IpomomKUTENHHO
CTh (4acoB)

IIpaBoe JleBoe
BpallleHHEe | BpallleH
+ ue -

06,73

13,25

1260

Onurep — Jlyna —
Semist

6,52

12,60

15,56

6850

1.3emms — JIyna —
Catypu

2.3emis — ConHue —
Onurep

2,96

" 15,67

19,85

7560

1.3emns — Conniie —
Onutep

2.3emns — Conuie —
Mapc

3.Mepkypuii —
Comune — JIyna
4.3emisa-Mepkypuit —
kopoHa CoJHIa

4,18

23.01 07,73

10,62

2121

3emimst — Jlyna —
Connue

26.01 10,48

19,00

1840

3emns — Jlyna —
Benepa

27.01 06,86

22,35

1440

Jlyna — 3emist — Mapce
(BXOJ1 Ha JTIMHUIO)

28.01 01,59

14,97

4090

Jlyna — 3ems — Mapc
(BBIXOJ C OIHOM
JIMHUH)

30.01 08,24

10,05

2565

1.3emns — Conniie —
Mepkypuii u
OJHOBPEMEHHO MEXIY
2.}0nurepom u
CatypHOM, ero
KOJIBLIAMH.

2.02 08,11

11,65

1080

3emist — ComnHie —
Mepkypuit

3.02 16,70

17,90

1490

3emist — Connie —
Mepkypuit

4.02 00,77

09,02

7420

1.3emust — Conaie —
Mepkypuii 1
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OJTHOBPEMEHHO MEXIY
2.10nurepom u
konbuamu CatypHa

5.02

06,64

23,21

1386

3emist — Conniie —
Mepkypuit

16,57

6.02

08,76

11,43

1637

1.JIyna — 3emist —
Connue

2.3emst — Conuie —
Mepxkypuii (BBEIXOT €
JIMHUH)

2,67

11,60

23,99

4260

1.JIyna — 3emmst —
ConHue

2.3emis — ConHue —
Mepxkypuii (BEIXOT €
JIMHUH)

12,39

7.02

07,38

10,87

6780

1.JIyna — 3emns —
Comnnrie

2.3emis — ConHue —
Mepkypuii (yxox ¢
OJTHO¥ JINHUHN)

3,49

9.02

07,66

12,49

2715

17Mapc — 3emsa —
Jlyna

2Jlyna — 3emms —
Connue JlynHoe
3aTMEHHE.

4,83

15.02

14,77

22,13

6140

Mapc — 3emis —
Benepa

3ems — kpait ConHua
— Hentyn

16.02

04,96

10,18

1970

Mapc — 3emis —
Benepa

17.02

07,25

11,18

3580

Mapc — 3emis —
Benepa

19.02

15,53

20,71

4100

1.Benepa — 3emist —
Mapc

2.3emis — ConHue —
Hentyn

20.02

02,52

07,07

1640

1.Mapc — 3emist —
Benepa 2.3emmst —
Jlyna — Conune
3.3emis — Connue -
Hentyn

4,55

21.02

07,14

11,28

3580

1.3emmst — Jlyna -
Counnue

2.3emis — Commile —
Hentyn

4,14

22.02

13,29

17,36

1450

1.3emust — Jlyna —

4,07
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Comnniie
2.3emis — ConHue —
Henryn

29.02

06,31

11,29

1493

Onutep — 3emimst —
CatypH

4,98

8.03

06,55

09,77

1400

Comnnire — 3emust —
Jlyna — Mapc

3,22

13.03

09,49

12,94

1975

1.Mapc — 3emist —
Comnue
2.Catyps- JlyHa-
3emus — FOnuTep

3,45

22.03

14,22

20,09

2740

Mapc — 3emis — JIyna
— Connie

5,87

23.03

07,25

10,70

2010

Comune — Jlyna —
3emist — Mapc

3,45

24.03

04,24

11,00

1990

1.Mapc — 3emist —
Jlyna — Mepxypuii —
Comnne

2.Jlyna — 3emis —
Coyrauk CarypHa -
CatypH

6,76

11,20

20,95

1450

Mapc — 3emis — Jlyna
— Mepxypuii - Connie

9,75

30.03

10,30

11,98

1423

CartypH (konb1a) —
3emusa — Mepkypuid —
Comnue

1,68

4.04

08,80

14,44

2940

CatypH — 3emis —
Mepkypuii - Connie

5,64

14,44

22,07

2850

CatypH — 3emis —
Mepkypuii - Connie

7,63

03,56

13,96

3435

1CatypH — 3emimst —
Mepxkypuii — Connie
2Mapc —Jlyna - 3emist

10,37

13,96

19,17

1100

1CatypH — 3emimst —
Mepkypuii — ConHue
2Mapc —Jlyna - 3emis

5,21

7.04

11,87

14,94

1100

CatypH — 3emis —
Jlyna — ConHue

3,07

10.04

00,00

11,03

2130

Catypn — Jlyna —
3emist — Connie

11,03

11.04

08,71

13,55

2720

CatypH — JIyna —
3emist — Connie

4,84

13,55

17,87

1570

CatypH — Jlyna —
Semist — ConHile

4,38

08,37

11,36

1110

CatypH — 3emis —
ConHue

2,99

11,36

15,41

1100

Catypn — 3emis —

4,05
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Conniie

13.04 08,38 11,56 834 CatypH — 3emis — 3,18
Mepxypuii — kpait
Connia

" 11,56 13,49 740 CatypH — 3emis — 1,93
Mepxypuii — kpait
Comnia

14.04 06,52 14,41 2320 CatypH — 3emis — 7,89
Mepxypuii — kpait
ConHna

17.04 | 05,21 15,28 1390 1Mapc — 3emis — 10,07
Jlyna

23emi1a — MepKypuii —
kpaii ConHua - Ypan

264,58 yacoB

Bcero m3 107 gmeit mmm 2568 4acoB UIMTENHHOCTH CITAWKOBOTO
BpeMeHH cocTaBuia 264,58 gaca. Wnn 10,3% Bcero BpeMeHwu.

BosemeMm 13 3T0# 6a3b1 TaHHBIX NEPBBINA ciTydail — cnaiik oT 1 sHBaps
2012 roxa. Bpems Hauana ¢ukcanuu craiika u3BectHo 6.23. O0Oparnaemcs
K H3BECTHOM monmenmu CosHewHOW cuctembl (cM.:  http://v-
kosmose.com/interaktivnaya-2d-i-3d-model-solnechnoy-sistemyi/)

BoT kax BeITIIs11€7T packiaj IiIaHeT Ha TO BPEeMsL.

A BOT 4acTh 3TOI MOJeNH — paciiokeHne Ha onHou nunuu KOmmuTepa,
Jlynsl, 3emimn, Mapca. Uro JlyHa TuH3UpyeT TOPCHOHHBIE TIoJisa oT KOmmTe-
pa Ha 3emto? DOddekT mmurcs npumepHo 6 dacos. Touno, ¢ 6,73 1o
13,25. A uro ctano B 13,25 no I'punBuuy?

A dro nmpouszonuio yepe3 6 yacos? JIyHa Hanmpous yIia ¢ JMHHU 3eM-
11 — FOmmrep u crama mexay 3emteid u ComHIleM, MEPIIEHIUKYISIPHO TI0-
noxkeHuro Ha 6,73 no ['punBuuy.

Ho mouemy 3akpyTka ObuIa TOJMBKO MpaBoi? A gaBaiiTe BCIIOMHHM
obpa3 mopoxxkku Kapmana. Buxps 1Mo cBoeii BeIMYHWHE COOTHOCHTCS B Be-
JMYUHOM Tema, KOTOPOe T'a3, XKHUJIKOCTh 00TeKaeT. 3akpyTKa BHXpEH MeHs-
ercs moouepeaHo. M 3emist mpocTo He ycmena 3a 3TO BpeMsl BBIUTH Ha
BUXPb C MPOTUBOIIOJIOKHON 3aKPyTKOH.
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Torma Hamo 0OXUAATH, YTO €CIM KOCMHYECKOE TEINO, TUIaHET OyAeT
MEHbIIE 3eMJIH, TO BEPOSITHOCTh MOSBICHUS, (PUKCAIMU POTUBOMOIOKHOM
3aKyTKH OyzneT Oombiie? B mpuBeneHHOH TaOIHIIE OTMEYCHO HECKOJIBKO
JTHEW, KOTJa MposBIIach MOOYEPEIHO 3aKpyTKa B 00€ CTOPOHBI, MOCIEN0-
BaTENbHO, MOOYEPETHO.

W o6wraHO B 0n1HY THHMIO ¢ 3eMJiei BeicTpamBaics Mepkypuid. U Bce-
rAa TpH JIeBOW 3aKpyTKe HAa OJHOW JHMHWUU OBUIO B JaHHBIX IpPHMeEpax
Comnnne nnu CatypH.

Tak sTo 6puTO 16 stHBaps, 6 deBpans, 23 Mapta, 4 anpens, 5 anpens,
11 ampesst, 12 ampens, 13 anpens.

WnTepecHo, uro ¢ 11 mo 13 anpena 3emis MOYTH HENPEPHIBHO HaXo-
Jwiach Ha oAHOM MMHUM ¢ CaTypHOM M Kakoi-To MHOU miaHetoil CosHed-
HO# cucteMbl. Ay CarypHa ecTh Koyiblia. Jlmamerp 3To# KpyTsIiewcs
cucTeMbl orpoMeH. U3 «reHm» ee U He BbIxoamna foaro 3emist. U uro xe?
Ha, To 4Tro mpaBas 3aKpyTKa U JieBa 3aKpyTKa MEPUOJUYECKH MEHSUIUCH
Mectamu. To mpaBast, To neBas. CO0eB HET.
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12 anpens cioydail peakuid. 3a OAWH JACHb Pa30M IOMEHSIIOCH HaIlpaB-
JICHHE 3aKPYTKU. M KOTUYeCTBO 3TUX 3aKPYTOK HIeHTHYHOE. B ogHOM City-
yae 1110 (mpaBOBHHTOBOE) IPagyCcoOB 3aKpyTKH, a B Apyrom — 1100 rpamxy-
coB (JIeBOBHHTOBOE). XOTs KPYTHJINCh OHU Pa3HOE BpeMs: TPHUMEPHO 3
(mpaBoBMHTOBOE) | 4 (JIEBOBUHTOBOE) Haca.

Ho u 4 anpens, xoraa Ha ogHoit nmuanM Obn CatypH, 3emisi, Mepky-
puii, CoyHIle B IEpBOM CiTydae KpydeHue cocraBmio 2940 rpamgycos (ire-
BOBHHTOBOE) , a BO BTopoM 2850 TpamycoB (mpaBoBHHTOBOE). M cMeHa
HaTPaBJICHYsI KPYYEHUs TIPOM30IILIA TaK ke, 0€3 KaKoro-Inbo nepephiBa.

[Tpu 5TOM TE€BOBUHTOBASI 3aKPYTKa TMPOJOIKACTCS OOBIYHO JIOJBIIIE.

Ho Benp 3emiis BOKpYT CBOEH OCH TaK e BpaIaeTcsl IPOTHB YacOBOM
CTpenKku (ecii CTOATh Ha ee ceBepHOM mnonymapun). [lo unee >¢dup Bo-
KpyT TiaHeT, BOKpyr CoJHIAa JOKEH BPAaThCsl IPOTUB YaCOBOW CTpEI-
KH, TO €CTh HIMETh JIEBOBUHTOBYIO 3aKPYTKYy. 3HAYHT 10 BPEMEHH U IO KO-
JUYECTBY 3aKpYTOK B Tpagycax AOKHBI JUAWPOBATH CIydad JI€BOBHHTO-
BOM 3aKpyTKn?

W3 ananm3a 31O TaOMUIBI MOKHO CIIENaTh BBIBOJ, YTO BCE 3a(UK-
CHUPOBaHHBIE CIy4aW CHaikoB Ha 3emiie OBLIM CBS3aHBI C OMpEIeICHHBIM
pa3MelieHreM TUTaHeT Ha opowuTe.

W kazanock ObI BpeMsl JODKHO MO YacaM COOTBETCTBOBAThH MOMCH-
TaM BXOJa — BBIX0/Ja 3eMJIH C JIMHUU JIPYTHX JABYX KOCMUYecKuX Tell. M ato
BpeMsl JOJDKHO COBMAAATh NPU NMPUMEHEHHWH pPa3MuYHbIX Hpudopos. Ilo
ujee JOJDKHO ObITh Tak. Ho mcciieoBarenyu HacTauBalOT HA CBOEM — YTO
BHJIST TIO0 TIPHOOpaM.

Ilyragu A.®d. onmchIBacT MOBEAEHNE TOPCHHIA B MEPUO JTyHHOTO
3armenus 09.02.2009 roga. Ero peakuus Oviia 4 waca 15 munyTt. 31O CO-
WU3MEPHMO C CAaMHM JIYHHBIM 3aTMeHHeM. Ho Hadamach OHa 110 €ro JaHHBIM
3a 4,6 Jaca 710 Havaa 3aTMEHUS M 3aKOHYIIIACh 3a 4,6 Jaca 70 3aBEPIICHUS
3TOr0 KOCMHYECKOTO COOBITHSA. MBI IOCMOTpENH 10 MOJIEIH COJTHEUHOM
CHUCTeMBI JaHHOE 3aTMeHHe http://space.utema.ru/sss/. 160 3Tu maHHBIC
npoTtuBopedatr u HabmoaeHusM ['.A. HUKoJIpCKOTO 32 JTyHHBIMH 3aTMEHH-
SIMU.

[Mpuniocs BHUMATEIBHO BOCCO37aTh C MOMOIIBIO MOJETH COJI-
HEYHOM CUCTeMBbl, pa3MellleHHOH B MHTepHeTe. BpeMs jqyHHOro 3aTMEHUS
9 despaist 2009 romga. OHO TIPOUCKOTUIIO OOHOBPEMEHHO C BBIXOIOM 3eMITH
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Ha oxHy JimHUIO ¢ Berepoit u CarypHoMm. U ckopee Bcero, 3To OblIa peak-
st mpubopa Ha BbIXOA 3emiu Ha oaHy nuHHIO ¢ CatypHOM U Benepoid.
Kpowme Toro, Ha ogHy auHMIO BeIxoqwn 3emis — kpaid Connaua u Onwurep.
IToBopoT TopcuHaa cocraBun 50 rpamgycoB. B To BpeMs kak B OOBIYHBIC
JHU B 3TO BpeMsl OH COBeplIaj MOBOPOT Tojibko Ha 10 rpaxycos. Iliaru-
KpaTHas pa3HuIla. MakcuMyM JyHHOTO 3aTMeHHus HacTynwi B 14:38 MCK
2 despans 2009 roxa.

A 3a 4 gaca go sroro, To ectb B 10.30 UTC oOcraHnoBka Ha HebO-
CKJIOHE ObLJIa aHAJIOTHYHON B MOMEHTHI KPYITHBIX COLUAIBHBIX MOTPSICEHUI
Y BBIIAIOUIMXCSI MUPOBBIX PEKOPJOB B criopTe. Bot oHa:

n B 3T0 Bpemsi Ha OAHY JIUHUIO
(1) Bemm Jlyna — 3emist — kpait
Connua — FOnurep. He 3abynem
BBICKAa3aHHYIO MBICIIb O TOM, YTO
Comare Hanboyiee aKTHBHO «TPET-
csi» 00 3dup cBoeil koponoil. Ho
OJHOBPEMEHHO 3TO Hayajo Qop-
MHUPOBAHUS BTOPOH JIMHUU TOPOXK-
ku Kpamapa: (2) 3emnsa — Jlyna —
CatypH (TOYHEE ero KojbLa).

A BOT Kak IO MOJEIH
http://space.utema.ru/sss/ pu yBe-
JUYEHUH BBITJSIIUT — «pacKiam
wiaHeT. Hapsiny ¢ nyHHBIM 3aTMe-
HHE, TO €CTh Hapsaay ¢ (hopMHpPO-
BaHHEM JHMHUHU HeOecHBIX Ten Jly-
Ha — 3emuts — CouHile, 370 Obuta u uaus Jlyna — 3emus — Conaie — FOmnm-
TEP.
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U 3akoHumics craifik B
MOMEHT BbIxona JIyHBl C
nrany 3emuts — FOmmrep.
JInaus Jlyma — 3emnsa —
Comarie — OnmTep
pacnanace 10 3aBEpLICHUs
Beixofga JlyHBI ¢ JUHHH
Counnue — 3emns — Jlyna.

Jt10 MpeKpacHoe
MOATBEP)KIAEHUE TOTrO, YTO
JaHHBIE CIAalKW 3TO pe3yJbTaT BO3JACHCTBUS Ha (popMupoBaHue BHXpeit
3¢upa npexae BCero KOJUUecTBa MOMEHTA BpaIaTelbHOrO ABIKeHUs. 1
3nech KOnuTep sIBHBIM IMEp 10 CBOEMY BIUSHUIO.

ConHeyHast cucTeMa B3JparMBacT HACTOJBKO, YTO Jake Ha 3emile
HAUMHAIOT BEPTETHCSA MTUCKH MOJBEIIAHHbIE Ha HHUTh B OE3BO3AYIIHOM
MPOCTpPAHCTBE. OTa CIIMHOBAsI, TOPCHOHHAs »dHeprus IOmwmrepa
“npobuBaer” gaxke Connne! OHa cuiibHEe TOpCHOHHOTO BiusHUA CoJHIA.
[loHATHO MOYEeMy — MOMEHT KOJIWYeCTBa IBW)KEHUs, BpameHus y ConHia
HaMHOTro MeHble, yeM y FOnurepa.

Topcuonnsle 3((GeKThl BbIIIE OT TeX IUIAHET, KOTOPhIE HMEIOT
Oosblee KOTUIECTBO ABKEHUS B cebe. [IpuBeneM qaHHBIE HA 3TOT CUET B
¢dopme Tabmunpl. M oOpatnM BHHMaHHE HA TO, YTO JAJEKO PACIIONOXKEH-
Hble 0T CoJHIA [JIaHeThl UMEIOT 0OJIbIION MOMEHT KOJIMUYECTBA ABUKECHU.

58



KoanuyecTBeHHbIE XapaKTEPUCTUKHU CIIMHOBBIX
(TOpPCHOHHBIX) MOJIed MJIaHeT

[Inanera MoweHnTt konuye- | CKOpOCTb Bpariie- MoHOCTb ABUKEHUS
CTBa BPALICHUSA HUS B 3€MHBIX CyT- no Jarnosy B.JI.
Kax
W, Bt

Mepkypuii 0,02 58 3.03-108
Benepa 0,07 243 5.08 - 10°
3emist 1,0 1,0 2.08 - 10°
Mapc 0,13 24 gaca 37 MUHYT 4.57 -10°
Omnurep 722 9 4acoB 55 MHHYT 2.90 - 10!
CarypH 293 10 gacoB 40 MuHyT 2.32-10°
Vpan 64 17 yacos 14 muryr | 3.22 - 10°
Henryn 94 16 wacos 03 muny- | 7.52-10°

THI
IInyTon 1,2 6,38 cyTok 28.7
Wrtoro 1175,42
Jlyna 6.54 - 104

MowmeHT konmudecTBa JABWKEHUs (BpaieHusi) CollHIIAa paBeH TOJIBKO
20. MoOMEHT KOJIM4eCTBa ABMXKCHUS IJIAHET COCTABISAET OKOJIO 98 mpolieH-
TOB OT BCEro Koju4ecTBa ABMKEHUS B CoONHEYHOH cucTeme. A BOT IO
Macce Bce Hao0OopoT.

UYeM BBIIIE CKOPOCTH BPAIICHUS M IUIOTHOCTD IUIAHETHI, TEM UHTCH-
CHBHEE OHA BIHIET Ha MOTOKU 3(pHpa B IUNIOCKOCTH PACTIOTIOKEHHS TIaHET
COJIHEYHOU CHCTEMBI.

Uem ObIcTpee BEpTUTCS ILIAaHETa, KOCMHUYECKOE TENO, TEM BBHIIIIC
SHEprus ero TOpcuoHHbIX nosie. Y B.JI. [IdarnoBa cBo# moaxoa K moHUMa-
HUIO TPABUCIIMHOBBIX BOJH. [0 ero MHEHHIO Ba)KHEUIITMMH XapaKTePUCTH-
KaMH{ TUIAHET B ATOM OTHOIICHUU SIBJISCTCS MOIIHOCTH WX JBIKeHUs. Ero
OIICHKH MPHUBEICHBI TaK XKeE.

[loaToMy He cay4aiiHO npu nonagaHuy CoJiHIA HA OZHY JIMHHUIO C
Onutepom n CaTypHOM Ha HEM NPOUCXOAAT MOIIHBIE Mpouecchl. OHU
onvcaHbl (cM. JkoHOMHUYecKUM Kpusuc: Kocmoc u sroau). Tpsicet
3emutro, “TpsiceT” JI0/ieH, ppIHKH, BCe MPUHHUMaeMble pelnieHud. /la Tak,
YTO B 3THU MOMEHTBI TNPOUCXOAAT CYLIeCTBEHHBIE COLUMAJILHBIE,
3KOHOMHUYecKUe, UHAHCOBble U3MeHeHHUs. U He ciiyyallHO KPU3UCHI
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1929, 2009 romoB ObLIM CBSI3aHBI C MOJAOOHBIM PACIOJIOXKEHHEM
miaHeT. H0nuTtep u CaTypH [JalOT 3HEPTreTUYECKUN HUMIYJabC 3eMJie
60JIbIINH, YeM JIyHHbIe 3aTMeHUsA. HaMHoro 6osbmuii. Y oH BIMSET HE
TOJIBKO Ha GU3UYECKHE TPOIeCChl, OH MPOXOAUT 110 HAIIMM I'0JI0OBaM.

OfHaKko Mbl YCTPOEHBI TaK, YTO yKe C TPYyAOM BepPHUM CJI0BaM.
Jlaxke MBICJIM AeCATKOB cliendaJucToB B o6sactu JJHK o ToM, 4To oHa
He MOIJIa BO3HUKHYThb CJy4allHO, - He BOCIpHHMMaeM 6Jsiu3ko. He
BEpPUM U BCe.

Hy>kHa 06pa3HOCTB, 60Jiee CUCTEMHAs I0Ka3aTeJbHOCTD.

3ToMy NMOCBsIIEHbI C/IeAYIOIIME TJIaBbI.
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I'naBa 2 MeTono/10rusi 1 METOAMKA UCCIeJOBAHUS

Ilon meTomonoruel TpaJMIMOHHO TIOHUMAaHKUE UCIIOIb30BAaHUE NIPHH-
LIUIIOB, 32aKOHOMEPHOCTEN HayK ¢ OoJiee OOLIMM MPEeIMETOM HCCICI0BaHUS
JUIS pellieHHs] KOHKPETHBIX HAyYHO-NPAKTUYECKUX MpolieM. DTo omopa
YaCTHBIX HAayK Ha JIOCTMKEHHs Oojiee oOLIero, yalie MUPOBO33PEHUECKOrO,
¢unocodpckoro ypoBHs. DTO TpaIULMOHHBIA aCTIEKT METOAOJIOTUN aHAIIU-
3a. Ho ecTp eme u MoOHATHE HEMOCPEACTBEHHOW METONOJIOTUH. DTO Te
Hay4Hble JOCTHXXECHUS U3 KOTOPBIX BBITEKACT JIOI'MKA JaHHOI'O MCCIENOoBa-
HUA. U 31ech ecTh He00OXOIMMOCTh OIEPETHCS Ha TO, YTO yXKe CAETaHO (H-
3UKaMH U UCTOpHKamH. M3 3TOro BBITEKAET JIOTMKA JAHHOTO HCCIEN0Ba-
HHsI, €€ METOAMKA.

2.1 Memooonozuueckas ponv 3(PUpoOUHAMUKYU, KOHYENYUU BaAKYYM-
HbIX 0OMEHO8

OuU3NKU HE TOJBKO COOpaT SMITUPUICCKUH, DKCIIEPIUMEHTATbHBIN
MaTepHal O BIFSHUN KOCMHUYECKHUX craiikoB, CBU, TOpCHOHHBIX TOJIeH Ha
3eMHBIC TMPOLECCHl, HO W TOCTPOWIA MOJIENH, KOTOPhIe OOBSACHIIOT 3TO
BIHsiHKE. B mepByro odepens 3TO MOJENb BaKyyMHBIX TOMEHOB (J{MuTpres
A.H. n np.). Monens nosBIIIach Ha OCHOBAaHWUW H3YyUEHUS BCEX BUXPEBBIX
SIBJICHUH, KOTOPBIE JOCTYIHBI HaM Ui u3ydeHus Ha 3emie. [losBuiach
00o001maronas Moieb.

Hmutpues A.H., Hdsatnos B.JI., Kupmmmunankos [.A. chopmynupoBanu
OCHOBHBIC (DM3MUYECKUE CBOWCTBA BaKyyMHBIX JTOMEHOB. B Tepmuuax B.A.
AITFOKOBCKOT'0 3TO MPOCTO COBEpIIcHHAs: (popMa 3(hUPHOTO BUXPS - TOPOH-
JanbHbIN BUXph. OH BOBIIEKAET B BUXPEBOE JIBUKEHHUE W YaCTHUIIHI Belle-
cTBa (BOJBI, TIOYBHI U 1p.). B 3TOM BUXpe HOCTATOYHO CUCTEMHO IPOSBIIS-
IOTCSI CBOMCTBA U IPYTHX (POPM BUXPEBOTO JABIIKCHUS.
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DTO METOJOJIOTHYECKH BaXKHO. ECIM WX yTBEpXKAECHHS BEPHBI, TO
3TH CBOWCTBA JIOJDKHEI TIPOSIBIIATHECS HA BCEX YPOBHAX Hamiel BceneHHol B
cuty ee ¢pakranbHOCTH. OTCIO/Ia B3SIB HEKOTOPHIC HAOJI01aeMbIe TTPH3HA-
KH TaM, TJle HEBO3MOXXHO M3MEPEHHE JIPYTHX, M0 aHAIOTHHA MOXKHO TIpe-
CKa3bIBaTh KaKue ellle MPU3HAKW MOTYT U OJDKHBI BCTpeTHThcA. Ho kop-
PEKTHOCTH aBTOPOB 3aKJIFOUAETCS B TOM, YTO HE BCE CBOWCTBA BaKyyMHBIX
JIOMEHOB OHH PaCTIPOCTPAHAIOT HAa BCE HEN3BECTHBIC, HEOOBIYHBIE SBICHUSA
nmaHHoro THIa. OHH MPeaIoKIIIN TaKyI0 TaOIUIYy CBOMCTB.

W npu ananuze BO3MOXXHOCTH HaTW4YWs BaKyyMHBIX JOMCHOB Ha
YpOBHE HEPBHBIX KIETOK TaKOW MOJXOJ MPOAYKTUBEH. BOT ecTh rumoTesa.
AKTHBHOCTb JItOJIeH 3aBUCHMa OT d(DUPHBIX BUXPel. 3HAUUT d(QUPHBIC BUX-
PY JOMDKHBI KaK-TO MMPOHUKATh B MO3T YeI0BEKa (3TO MPOCTO — OHU MIPOHU-
KaloT W 4Yepe3 3eMI0, Yepe3 COJHEYHBIE H3IIyYeHHs, U3 KOCMUYECKOro
mpocTpancTBa). Ho Beas MoimkeH OBITH KOHKPETHBIA MCUXO(DU3NO0IIOTHYIe-
CKUH MEXaHHU3M HCIOJb30BaHUSA 3TON SHEPTUM OPraHU3MOM, MCUXuKon. U
€CJIM MBI HaIllIM, YTO BUXPU OOCCIICUUBAIOT MTOTOK KPOBH II0 COCYAAM, UTO
OHHM TIPOSIBIISIIOTCS B pa00OTE KaJIMEeBO-HATPHEBOT'O HACOCA HEPBHBIX KJle-
TOK, — TO 3TO Ba)XXHOE TOATBEPXACHWE CAETaHHOMY BBIBOAY. JlormuHO
MIPEINONI0KUTh HATUYHE U APYTUX CBOHCTB BAKYYMHBIX JOMEHOB, KOTOPBIC
MOTEHI[UAIIEHO MOTYT OBITh Y uenoBeka. [1o3ToMy MBI Opanu IpocTo MpH-
3HAKM BaKyyMHBIX JTOMEHOB H C TIOMOIIBIO TTOMCKOBHKOB «ITyTEIIECTBOBA-
JU» B MOpE HAyYHBIX KHHT, CTaTeH, T/ie MOTJH Obl HAlTH MOJATBEPKICHHE
CBOMM Jorajikam, runote3am. U Haxomwnmu. MHadye Hy:KHO 00JamaTh mpo-
CTO SHIUKJIONEANYCCKUMH 3HAHUSAMH, 9TOOBI BOCKIUKHYTH : OBpuKa! 3a-
KOHOMEPHOCTH (DYHKIIMOHUPOBAHHS, CHIIBI, KOTOPbIE BO3HUKAIOT B BAaKy-
YMHBIX JOMEHAX HaXOJATCS U Ha KIICTOYHOM YPOBHE Y UEJIOBEKA.

Tak 9TO MepeUrCICHHBIC MPU3HAKA BaKyYyMHBIX JOMEHOB — METOJIO-
norudeckas Haxoxaka. [IpuBenem ux.
[To muenuto sarnosa B.JI. u Kupnnunukosa I'.A. 31o:
1. TlpoxoxpaeHue CKBO3b BEUIECTBO, HaXOsIIeecs B TI0OOM arperart-
HOM COCTOSTHUH (TIJIa3Ma, ra3, KHUIKOCTh HIU TBEPIOE TEJIO):
2. dopMa caMOCBETSIIUXCS TEN B BUAE IIapa, dIUTUIICOMAA, IMIINH-
Ipa, KoHyca. Bmecre ¢ Tem, BcTpedaroTcst 1 0oJiee CI0KHBIE 00pa 30BaHu,
B TOM 4Hciie 6ecopMeHHBIE 110 THITY 00JIaKOB;
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3. Hanmnuwme 31eKTpOMAarHUTHOTO M3MYYEHUS FUTH TTOTJIONMICHUS B IIH-
POKOM CIIEKTpPE YacToT;

4. Bo3mylieHue 3JEKTPUYECKOTO W MAarHUTHOTO TIOJeH BHYTPU H
BOJIM3M TaKUX 00Opa30BaHUU:

5. JlokanpHOE AMIIOIBHOE MCKAXEHHE TPAaBUTAIIMOHUOTO TOJS 3eMIIn
B MECTE HaXOXJCHUS aHOMAJIBHOTO 00pa30BaHUs, MPUBOAAIICE KaK K 3¢-
(hekTy yMeHbIIeHHs (JIEBUTALMS), TaK M YBEIHYCHHUIO (YTSDKEICHHE) Beca
MIPEMETOB B 00JIACTH BO3JICHCTBUS IMTPUPOTHOTO 0OPa30BAHNS;

6. Hannuue MHTEHCHBHOTO BpAIllCHHUS ra3a BHYTPU U BOKPYT TAKOTO
o0pa3oBaHus;

7. Pa3HooOpa3HbBIE B3pBIBBI, MTPOUCXOMAIINAE MOIYAC C COXPAHCHHEM
MIEPBOHAYAIILHON ()OPMBI TIPUPOTHOTO 00PA30BAHUS;

CMm.: Harnos B.JI., Kupnnuyaukos I'.A. IlpunoxeHune nonsipu3anmon-
HOM MOZENN
HEOJHOPOTHOTO (GHU3MIECKOTO BaKyyMa K Omosorun. IHTEpHET.

EcTh MONBITKM B OTEYECTBEHHOW HAyKe MAaTEMATHYECKU OITUCATh
9T aoMeHHl ( cM: MepkymnoB B.W. DnekTporpaBugnHaMudeckas MOJCThb
HJIO, TOPHAJI0 ¥ TPOIIHYECKOTO yparaHa.

WuctutyT Teopetnueckoit n npuknanaHoit mexanuku CO PAH, Hoso-
CHOHUPCK)

3apyOe)xHbIe MCCleI0BaTeNd, TIOHUMAs, 9yBCTBYSl ATH METOOJIOTH-
yeckue (QYHKIUHM, CHOPMYIHPOBAIN (PH3UUECKHE CBOHCTBA BaKyyMHBIX
JIOMEHOB OoJiee MIMPOKO, Ha OCHOBE aHalln3a BCETo TBopuecTBa [Imutpue-
Ba A.H. u npyrux wuccnenoparenei 3Tux (HeHOMEHOB. BOT Kak 3TO MMOHU-
MaroT 3a pyOexKoMm.

Buxpu 005agafoT MHOTMMHU CBOHCTBAMH, KOTOPBIC MPOSIBISIOTCS
MIpH TIepejayi UMHU CBOEU sHepruu. BakHEHITUMU U3 HUX SIBISIOTCS

- Nmeet cepuueckyro hopmy.

- lenTpanpHas o0macTh crierieuaHa, HAIIOMUHAET JBIMOXO/T.

- DHeprus B 3TOM JABIMOXO/IE IMEET U CIIMPATIEBUAHYIO CYIITHOCTb.

- B aroit obmact HaONIOMAIOTCS aHOMAIBHBIC DJIEKTPOMAarHUTHBIC
3¢ GeKTHI.

- U3mensercss rpaBuTanus.
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- Jannas cdepa, Buxpsr oOmamaet YETKO pasTrpaHUICHHBIMU
MarHUTHBIMU TIOJIOCAMHU.

- Lentp cdepbl HaxonUTCA B 3eMiie.

- Ectb coobmmaeTcst 00 m3MEHEHUH pa3MepOB OOHEKTOB.

- BenuuumHa wu3MEHEHMM B IEHTPE [AHOTO BHUXPS HE MOXET
U3MEPATHCSI HHCTPYMEHTaMH, KOO OHU TOXKE MEHSIOT CBOU Pa3MEpBhl.

- BHyTpu BUXps Ha YeTBEPTh CEKYHJIbI MEHIETCA TEUCHNUE BPEMEHH.

- B menTpe BHXpS HMMeeTCs KOpPOHA, pasMEpOM B OIHY MIECTYIO
pasMepa BHXpSL.

- YcKkopeHHe CKOpPOCTH TpaBuTaluu MeHsercs ¢ 32 ¢yToB Ha
cekyHny2 1o 29,86 ¢hbyToB B CEKyHIY.

- B BUXpe MOXHO BUJICTh YEIIOBEUECKYIO aypy.

- Buxpb MOkeT oKa3bIBaTh HENUTENBCKUE d(D(DEKTHIL.

Cwm.: [IpBun Ymnkok. Hayka EqunacTa.

Co CcTOpOHBI BBIBUHYTHIC HJEH O (PU3UUECKUX CBOHCTBAX BaKyyM-
HBIX JIOMEHOB BBITJISIAT TIOTHEE.

JlobaBuM ellie 0JHO CBOICTBO.

- B ompeneneHHBIX Caydasix 5TO CBSI3aHO C MOSBIEHHEM Ooyiee WH-
TEHCUBHBIX TTOTOKOB HEHTPUHO WJIM APYTUX YACTHI[ U3 «PEAKTOPa» BaKy-
YMHOTO JIOMEHA, TO €CTh U3 €Tr0 LEHTPA, I/Ie MPOUCXOIUT IIpeoOpa3oBaHme
OIHOTO THIA HEPTUU B IPYrod (AIEKTPOMAarHUTHOM B T'PaBUTAI[MOHHO-
CITMHOBYIO M HA000pOT). Tak mpH B3pBIBE «CBEPXHOBEIX» 00Pa3yIOTCS WH-
TEHCUBHBIC MTOTOKUA HEUTpUHO. [Ipy mpoxokIeHun 3eMiu BMECTE C COJ-
HEYHOM CHCTEMOM uepe3 0oJjiee TUIOTHRIE CIION dhupa — U3 3eMITH YCUITUBA-
eTcs moTok HedTpuHo. Ilpu odnydyennu JJHK cBetom ona motpebiset ¢o-
TOHBI, a 3aTEM MOXET UX HCITyCKaTh U JP.

Cpa3sy ke JUIst 4ero Hy>KHbI Takue yTouHeHus. [Ipu obmyueHun nase-
pom JIHK (cm.: T'apsies I1.) u3 mee mersat ¢oronsl. Ho IHK u mormomaer
tdotonsl. U xyna oHM mpomanaroT? A He MPEeBPAIIalOTCs JIM OHH B BHXDH.
OT0 oauH W3 CHoco00B KOHCEPBUPOBATH AIICKTPOMATHUTHYIO 3HEPTHUIO,
KOTZ1a OHa B M30BITKE. A BUXPh HA OJHOM MECTE MOXKET COXPaHIThCS JOJ-
ro. ITocie rubenu JIHK Ha ee mecte octaeTcs gaTom, CKOpee BCETO ATO U
ecthb BuxpH, comyrctByromue JJHK. U ectb Bce ocHOBaHMS moJjiaraTh, 4TO
JKUBBIE OPTraHM3MBI Kak pa3 ¥ 00JamaloT Ha ypOBHE KJIETOK, HA YPOBHE
JHK, PHK mexanu3maMu, CXOKMMH C BaKyyMHbIMU JomMeHamu. Eciu 310
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TaK, TO SBJICHUS JICBUTAIMH, XOXKICHUS OOCHKIMH HOTaMH I10 YTJISIM U JIPY-
rue eHOMEHBI, paHee HEe OOBSACHSACMBIC KIacCHYeCKOW (DM3HMKOH, CTaHO-
BATCS BIIOJIHE OOBSICHUMBI M HayKOH, HOBOW (pu3ukoii. Benb BHyTpH nome-
Ha TeMIepaTypa MagacT, U3MEHSIETCS CHIa IPUTSDKCHHUS U Ap. MeEHsIs 1mo-
TOKH 3(hHrpa BHYTPH TOMEHA, MOXXHO MEHSTh U YMCHBIIATH (YBEIIMUUBATS)
cBOM Bec U T.A. U 3TO MOXeET KacaThCsl BCEX NMEPEUUCICHHBIX CBOUCTB Ba-
KYyMHBIX JJOMCHOB. DTH CBOMCTBA MOTYT MCHATHCSI B CaMOM JoMeHe. Eciu
YEeJIOBEK TaKOBBIM SIBJISICTCS, FUIM HEKOTOPBIE JIFOAM MOTYT SIBIIATHCS TaKO-
BEIMH, WM JaKe MPHOOPECTH Ha BPEeMs CIIOCOOHOCTh MEHSTH CBOWCTBA
CBOEH JTUYHOCTU U OJTHOBPEMEHHO — BAKYYMHOT'O JOMEHA, TO MBI MOJIYYUM
(heHOMEHBI B MEPEUYUCIICHHOM JHMAara30He CBONCTR.

®pakTanbHOCTh yCTpoiicTBa BeeneHHOM FOBOPUT O TOM, YTO TaKoe
CTpOCHME, Takas CTpyKTypa (1o oOpasily 3(QUPHBIX BUXPEBHIX TOTOKOB,
BaKyyMHBIX JOMECHOB) MOXXET OBITh XapaKTEepHBIM Kak i BcermeHHO# B
I1EJIOM, TaK ! JUISI MUKPOMHPA, JIJI1 MUKPOYACTHIL.

Jlaxke 4enoBeK B TAKOM PaKypce MOXKET pacCMaTpUBATHCA KaK HOCH-
TEIb CBOMCTB BaKyyMHBIX AOMEHOB. Tonbko ecnu ConHue, 3eMis MOrio-
maroT 3(pup Yepe3 CBOM CEBEPHBIM M IOXKHBIM IOJIIOCA, a BBUIETACT OH W3
HUX MO 5KBatopy. To y yenoBeka OH BXOJUT Yepe3 TOJIOBY, Uyepe3 Tems, a
BBIXOJIUT Yepe3 padoTy cepira, yepe3 KOHEYHOCTH.

Mogenbs BaKyyMHOTO JIOMEHA ITO3BOJISET JaKe MPEATIOIOXKHUTE, UTO
JJIEKTPUIECKasi aKTUBHOCTD cepAIa Kak pa3 M CBsA3aHA ¢ MpeoOpa3oBaHUEM
rPaBUTAIMOHHO-CIIMHOBBIX TOJIEH B AJeKTpoMarHuTHoe. Jlaxke Takoi
(dakt, 4TO B cTpecce MO HEKOTOpbIM mgaHHBIM (Imurpue A.H. m mp.)
cepJre HaunHaeT pacIoaratbes 0ojiee He TOPU30HTAIBHO, a BEPTHKAIBHO,
MO3BOJISIET MPEANONIOKUTb, YTO B CTPECCE YCKOPSIIOTCS BpallaTelbHOE
JIBUKCHHE d(Upa BHYTPU YEIIOBEKa W CEPJIIC MIIET CaMblii WHTCHCHUBHBIM
YY9acTOK B 3TOM IOTOKE. A TOT (hakT, 4TO CepjIle HAXOAUTCS HE B IICHTPE
HAIIIETO TeJIa, a Kak Obl COOKY, IMMO3BOJISIECT NPE/IIoIaraTh, YTO OHO MOIy4aeT
SHEPTUIo 3pUpa OT BOCXOAIINX TOTOKOB. Benb B BAKyyMHOM JIOMEHE, KaK
1 B I0OOOM JOCTaTOYHO COBEPIIEHHOM BUXPE, TOPHAIO, B IICHTPE IMOTOKHU
YacTHI[ TIEPEMENIAl0TCs B HU3, B TI0 OOKaM — Ha BEpX. XOTS IPH OIpeae-
JICHHBIX YCIIOBHUIX BCE MOXKET OBITH M HA00OPOT.

Tak BOT, Takue BHXPH, 10 MHOTHM CBOWCTBAaM HAIIOMHUHAIOIINM Ba-
KyyMHBIC JJOMEHBI, €CTh W BHYTPH HEPBHBIX KJIETOK. ECTh OCHOBaHMS CUH-
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TaTh, 4TO OHU XapakTepHbl u s JJHK. DtuMu (akramu mectpuT coBpe-
MeHHas OMOJOTHs. XOTS OLICHKH ATHUX SIBIICHUH MMOKa 0oJiee YeM MPOTUBO-
peuuBkIe.

A BOT B KOCMOJIOTUM TaKO€ TMOHHMAaHHE CTPOCHHS KOCMHYECKHX
00BEKTOB CTAHOBHUTCS MTPU3HAHHBIM.

Nznarates Teopuro ArokoBckoro B.A. cioxkHo. Jlydine mpoynTaTs ero
kaury. [IpuBeneM npocTo OJHO U3 pacCyKICHUN aBTOpa, U3 KOTOPOTO BbI-
TEKAEeT, YTO Peub UAET O MOHUMaHuU U 3eMian, 1 ColHIla KaK Pa3HOBUIHO-
CTH BaKyyMHOTO TOMEHa. XOTd MOXXHO CKa3aTh M MHa4ye: BAKYyMHBIH 0-
MeH ImutpueBa A.H. ecTh pa3HOBHAHOCTH TOPOUAAIBHOIO BHUXPsS AIlIO-
KOBCKOro B.A.

Bort paccyxnenus AmrokoBckoro B.A. «CouHile, Bpamasch, SIBISETCS
OTHOCHUTEIIFHO MacC OKPYXAromero ero 3¢gupa meHTPOOEKHBIM HACOCOM,
KOTOPBIU TI0 SKBATOPY BBIOPACKIBACT A(UP BO BHEITHEE MPOCTPAHCTBO, a IO
CBOHM TIOJIOCaM BTSTHBAET €0 BHYTPh. B pe3ynbTare B 001aCTH MONIOCOB
UMeeTCs CTOK 3(Hpa, a Mo BCeMy IKBAaTOPYy — HCTOK. B pe3yipTrare BOKpyT
ConHila 00pa3yroTcs JIBa TOPOUJABHBIX TIOTOKA: OJWH B CEBEPHOM, IPY-
roii B rookHOM dactu ComHna. B mtockoctr skBaTopa mpu 3ToM o0pasyercs
TUTOCKAW TPAJIMEHTHBIN IOTOK, B KOTOPOM MaKCHMallbHasi CKOPOCThb H CO-
OTBETCTBEHHO MaKCHUMAJIbHBIA T'PaJUCHT CKOPOCTU OYZET JIe)KaTh B TUIOC-
KOCTH dKBaTopa. IMeHHO 3/1ech Oy/IeT MUHUMYM JaBieHHs 3Qupa, 4To 3a-
CTaBUT IUTAHETHI CTAOMIM3HPOBATHCI WMMEHHO BOKPYT TuIOocKocTh. [lamee
MOTOKU OYAYT pacXOAMTHCS M HAIIPABIATHCSA K otocam. K mepBoi
nape TOPOUIAIbHBIX TOTOKOB MMPUCOEIUHUTCSA BTOpasi mapa, K Hel TPEeThs U
T.J. CO BCE YBEITMYMBAIOIIUMIUCS pa3Mepamu... [lomokenune mianer cradbu-
Tu3upyeTcst Oxaromapst oToKaMm d(Upa, BHITAIKHBAIOIINX €€ B MPOCTPaH-
CTBO MEXKIY BUXPIMU.

Cwm.: AmrokoBckuit B.A. O6mas >¢poannamuka. MonenupoBanue
CTPYKTYpHI BEIIECTBA U TOJIEH Ha OCHOBE NPEACTABICHHONW O ra3omomo0-
HOM 3¢upe. M.: 2003, c.523.

B patorax Mon Tupes 3TH 3aBUCUMOCTH OOOCHOBAHBI Ha TIPUMEPE
ycTpoiicTBa Bceil Beemennoit. Hamma Beenennas He 94To MHOE Kak 10J100-
HBIH TOp. Hama 3emiis — mogoOHBIH TOp.
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Takoe npwkeHue 3¢gupa GUKCHPOBAI B cBoUX ombiTax B CaMoxBa-
noB M.K. TIlpu BpameHun kpyra 3up ABHKETCS B LIEHTPE 3TOrO Bpalle-
HUSI BHU3, a COOKY, Ha TpaHuIle 3TOro kpyra — BBepx. COOKy B 0JHO¥ miioc-
KOCTH C KPYTOM TaK K€ HadMHAeT BpPaIIaThCi KPYT, MMOJBENICHHBIN HA HH-
TH.

HOmutpues A.H. u Jatnos B.JI. (MuctutyT reonorun OUI'TuM, HUu-
ctutyT Marematnku CO PAH) ommmcanu Gojiee mpuCTaIbHO, C MAaTeMaTHYIC-
CKMMH{ BBIKJIaIKAMH, TPHUPOIHBIC SBICHUS, KOTOPbIE HMEIOT IMOAO0HYIO
¢opmy. TopHano — TUIHYHOE MOAOOHOE siBIeHHE. M mpuIuM K BRIBOAY,
YTO 4acTh TOPHAAO HEPEIKO HaXOOUTCS TOA 3eMIICH, & €ro «Tajush» Mpo-
CTO OTENAeT BUXpH 3(upa, KPYTAMIMECS B OJHY CTOPOHY TMOJI 3€MJIEH, OT
BUXpeil aupa, KOTOphIe KPYTSITCS B 0OPaTHYIO CTOPOHY yXKe HaJ 3eMIICH.

YHHBEpCaNbHOCTD 3TOW CTPYKTYpPHI 3aBOpakHBaeT. Tak, Majaromiue
MpeIMETH Ha 3eMITI0 B CEBEPHOM TONYIIApUH 3aKPyYHUBAIOTCSA B OJHY CTO-
pPOHY, a B I0)KHOM — B MPOTHBOIIOJNIOXHYIO. B TOpHamoO B IEHTpEe MOTOKH
BO3/IyXa YCTPEMJISIOTCA B HH3, B Ha IepU(epuH Ha BepX. DTHU K€ 3aBHCHU-
MOCTH HaOJIOAAIOTCs MpHU 00pa30BaHUU BUXpEH B Boze... B3phIBBI cBepX-
HOBBIX 3BE3]] TaK XK€ BBHI3BIBAIOT BUXPEBBIC ABIKEHUS 110 TaHHOW MOJIEIH.

Ho camoe BakHOE 3aKiio4aeTcsi B TOM, YTO BHYTPU AaHHOU CTPYK-
TYPBI MEHSIETCS CHJIa IPUTSHKECHUS, IPOUCXOINT YAUBUTEILHBIE TIPEBpalle-
HUS DJIEKTPO-MAarHUTHON DHEPTHUH B TPABUTAIIMOHHO-CIIMHOBYI0. I HAa000-
poT.

BuxpeBsie moToKH nepeOpachBalOT THICAYM TOHH TPYHTa, BOABI H
T.4. IX 3HEeprus uCKIIOUNTENbHO MOIHA. MM mox cuity o0ecrnednBaTh U
SHEPTeTHYECKUE IMPOIECCHl B OPTaHMW3ME JKHUBBIX CYIIECTB, HAIle MO3To-
BOW aKTUBHOCTH. {11 JOKa3aTeNbCTBA YEro M HYKHBI CBOMCTBA BAKYYMHBIX
JIOMEHOB COBMEUIATH C OTKPBITUH B KJIETKAX SIBICHUSIMH, POLIECCAMH, BbI-
SIBTICHHBIMU (DaKTaMH YYECHBIMU B JJAHHOW OOJIACTH 3HAHHH.

Hexortoprie ncciienoBaten NMpOYHO CBS3BIBAIOT CBOMCTBA BAaKyyM-
HBIX JIOMEHOB C cOo3HaHHeM. M cuuTaloT 4eroBeka KOHKPETHBIM IpOsBIIC-
HUEM TaKOTO JOMEHa.

Kuprmmaankos I'.A., omupasce Ha uccnenoBanus B.I1. Ka3znaueena,
MOJIb30BAJI  TEOPHUIO, MOJIENb BakyymMHoro nomeHa A.H. /Imutpuesa, B.JL
JsatnoBa mis 000CHOBaHMS HOBOM Mojenu Mupa. Ee oH mpeacTaBmi B 10-
Kiane «JHepronH(OpMaIFiOHHAs CTPYKTypa MHpa M €ro cBs3m» Ha VII
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MexayHapoIHOM HaydyHOM KoHrpecce «HekommproTepHble HHGOpPMAIIH-
oHHble TexHojiorun» «BOUT-2004» . A B manbHEHIIEM OIMCAl B CBOHX
kaurax. (Cm.: Kupnuanukos [ A. ®usuka aHOMaJIBHOTO MHpa W YEIIOBE-
ka. T.1-3uap.)

Takum oOpazom, UMEIOITHECS MOAETH (DU3UIECKUX TIPOIECCOB, CBS-
3aHHBIX C BHUXPEBBIMU IMMOTOKaMH 3(HUpa, MOJIE3HO HCIIONIB30BaTh U IMPH
M3YYCHUM YeJIOBeKa. ODTH 3HAHUSA 00JIalal0oT METOMOJIOTHYCCKOW CHITOMN
MpeICKa3aHuUs.

2.2 Memoodonozuueckas poib ucmopuu

Ucropust — oTKpbITash KHUTA CYIIHOCTHBIX CUI 4enoBeka. U ecnu ka-
KHe-TO MCTOPUYECKHE 3Tallbl CBSA3aHbl C yCHICHHEM/ ociabieHueM 3dup-
HBIX MMOTOKOB Ha 3eMiie, TO JIOTUYHO MPEANONIOKUTh, YTO ATO MPOU3OILIO B
CHJIy TOTO, YTO JIaHHBIC IMOTOKH 3(upa u3MeHunu mozei. 1 3aeck ecth 3a-
BHCHMOCTH Ba)KHBIE JIJIsS HAIIET0 UCCIIEIOBaHHUS.

MeTtonuka uccineqoBaHus Mpenoaraia aHaliu3 U UEHHOCTEeH, MOo-
THBOB IIOBCACHHMS JIIOJCH B 3aBHCUMOCTH OT TOH WM MHOM KOCMHYCCKOI
cuTyanuu. Pe3ynbTaTsl MEpPBOro dTana OKA3aluCh BICUATIISIOUIUMU TEM,
YTO IBIKCHWE TUTAHET W WX BIUSHUC HA TICUXUKY JIIOACH OBUIO B BBICIICH
CTEMEHU ONTUMAJIBHBIM U JJaXe MOKAa3aJUCh HE JUIICHHBIMU Pa3yMHOCTH.
Benp nnaHeTsl CBOMMH TOPCHOHHBIMHU TOJSIMA TO aKTUBU3HPYIOT OJIHU
YY9aCTKH TOJIOBHOTO MO3Ta, TO Jpyrue. M 3To cuctemMHo, mukimdHo. J[aH-
HBIC ITUKITBI CBSA3aHBI KAK C Pa3BUTHEM CITOCOOHOCTH YEJIOBEKA OIMUPATHCS
Ha KyMYJSTHBHBIE NMPUYUHBL, MATKY0 cuiny Kocmoca (BbICOkas dacTtora
D3I, 6onee akTUBHO TIPABOE MOITYIIAPHE U 3aTBIIOYHBIC OTACIBI TOJIOBHO-
ro Mo3ra), TaK U Ha CBOHW CHJIBI, HA CBOIO CIIOCOOHOCTH aHAIM3UPOBATH
(hakTOpHEIC MPUUYUHBI (00JIee aKTUBHO JICBOE TOJYIIapue, JOOHBIEC OTACIBI
TOJIOBHOTO MO3Ta, HO MJET HEKOTOpoe CHMkeHue yactotel DJOI). B mep-
BOM CJIy4ac y 4eJIOBEeKa Pa3BUBACTCS WHTYHIHS, OH JIYUIe YyBCTBYET H3-
meneHust B Kocmoce, B pyrux mozasx. Bo BTopoM citydae pacteT crmocoo-
HOCTh aHAIM3WPOBAaTh  (DAKTOPHBIC MPUYMHBI, pacTteT 1Q, aKTUBHOCTH
JIFOJIEH MO BIUMSHHEM COOCTBEHHBIX MOTHUBOB JI€ITSILHOCTH.

IIpu sTom KocMoc TyTeM aKTHBH3AIIMU TEX WIIM MHBIX yIaCTKOB T'O-
JIOBHOTO MO3ra MHTCHCUBHO pPa3BHBACT HAC. DTO CaMblii OBICTPHIN MyTh
pasBUTHS JIIOCH — depe3 KoeOaTeIpbHyI0 CMEHY HaIllMX ICHXOTHITOB. B
MICUX03KOHOMHKE Ha OCHOBE JaHHBIX MCTOPHYCCKOTO aHajau3a CHOpMyIH-
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POBaH 3aKOH ICHUXOTUIIONIOTHYECKOT0 Pa3BUTHSI Jroseil. ITo copmymmpo-
BaHO HAMHOTO DPaHbIe, YeM IMOSBWINCH JaHHBIE O B3auMocBsa3n DO ¢
JIBUKCHHEM KOCMHYECKUX TEIL.

Haubonee BpICOKHE TEMITBI Pa3BUTHSI OBUTH B TEX CTpaHaX, B T€ UCTO-
pHUUYECKHE TIEPUOJIBI, KOT/Ia KoJeOaTeThbHO MEHSUIUCH TICUXOTHITBI y DJIUTHI,
Yy SKOHOMHYECKH aKTUBHOTO HAaCEJIeHHS. JTO OMHCaHO B KHHTe [[pixaHme
UCTOpPUH.

B Kutae “MEHHO Takoe pa3BUTHE OBLIO BBIpaXKEHO Haubosee penbed-
HO W TIOCIIEJOBaTEIbHO HAa TMPOTSKCHHH ThICAYeaeTuil. 3BeCTHO M Kak
CMCHSIOTCSL TICUXOTHITBI B CTpaHax C 00Jee WHTCHCUBHBIM COIMAIHLHO-
OKOHOMHYECKHM pa3BUTHEM: OT IICUXOTUIIA PE30HATOpPA K MCHXOTHUITY
noctnocTpe3onaropa. [lcuxorumn pe3onaropa aktuBeH U dhdekruBeH. OH
Jy4Ille YyBCTBYET KOCMHUECKHUE TOJIS U JJake pe3oHuapyer ¢ Humu. OT Ta-
KHAX PE30HAHCOB YEPIIAeTCs CHJIA JUIS Pa3BUTHS. A BOT MOCTHOCTPE30HATO-
PHI YKe TaKyro CliocoOHOCTh TepstoT. CocTaBiIeHa qake TaOIuIa ¢ KaKUMHU
TICUXOJIOTHYECKUMH TICUXOTUIIAMHU U KaK CBS3aH TUIl PE30HATOpPA W TOCT-
noctpe3onaropa. Bor ata tabnuia.

OcCHOBHBIE YepThI JHYHOCTHBIC Pe30HATOPOB
U OCTIIOCTPE30HATOPOB

Pe3onartop

ITocTOCTpe30HATOP

MasITHHKOBO-
KUHECTETHYCCKHN MHTCIICKT

AynuanbHBIA THIT HHTEIUIEKTa

Bricokwii [Q

Bricokuii EQ

Kunecretuku

AyIHaaucThl

[IpeameTHHKH

OOIIEeCTBEHHUKH

BO3paCTaHI/Ie POJIN JIOTUKH

BO3paCTaHHe POJIM MY3BIK&JILHOT'O

Mertanporpamma Oyayuiee

MertanporpaMmMa HacTosiIee

ParronanbpHbIe HOTPeOHOCTH

HppaunonanpHble TOTPeOHOCTH

CTpeMHUTCst K CHIKEHHIO H3-
JIePIKEK

CTpeMI/ITCSI K MaKCUMH3alluKu HpI/I6bIJ'II/I

BuyTpennsist pedepenmus

Buentnsist pedpepentus

I'my6oko Bepyrone

Bepytomue (He Bepyronye) Ha myOIuKy

Mertanporpamma "KAK"

Mertanporpamma "4YTO"

MeranporpamMMa 10CTHKEHUS

HeobocHoBanHast pe3Kas CMEHa METaIlpo-
I'paMM Ha IIPOTHBOIOJIOKHBIC

MeranporpamMma «o0iee»

MeTanporpaMma «pasanyuue
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B

ITapaHOHsIIBHOCTD IIPU HAJIH-
YUY KOMICHCUPYIOLIHX YepT

HcreponaHocTs Ipyu OTCYTCTBUU KOMITEHCH-
pyomux 4ept

Benymas uepra nuuHocTH —
«HAJ0»

Benymas uepTa THYHOCTH — «XOUY»

MaHunakaibHOCTB, €CIIH ATO HE
npodeccust, cBI3aHHAs C
PHCKOM

MaHnakaJIbHOCTb, KOT[a Ipodeccus, CUTya-
s TpeOyeT MPOTUBOIOJIOKHBIX YePT JIHI-
HOCTH

CrnocoOHOCTh OLICHKH Ha OC-
HOBE CHCTEMHBIX JAHHBIX

CKJIOHHOCTBD K OLICHKE Ha OCHOBE OTAEJIbHBIX
(axToB

I'maBHOE - McTHHA, IpaBaa

I'maBHOE - ABWIKEHHE

Bpra)KeHHbIe JAYXOBHBIC LICH-
HOCTHU

Bpra)KeHHbIe MaT€pUuaJIbHbIC ICHHOCTH

MuHHMHI3a1US 3aIUTHBIX
peakuuit

AKTHBHOCTB 3aIUTHBIX PEAKLUI

Bosbie otaaér, uem Geper

Bosbuie Oepér, uem oTnaér

Tsra k TOYHBIM HayKaMm, 3Ha-
HUAM

Tsra x AppanMOHAITEHBIM HAyYHBIM KOH-
CTPYKIHSM

Xopouuii CeMbsIHUH

YMeHbllIeHHEe BIUSHUS CEMbU U TATH K CBO-
el ceMbe

MuHHMaIbHBIE ICHXUYECKHE
oTkioHeHus. Ho ecTb akieH-
Tyaluu.

PocT neuxuyeckux OTKIOHEHUH € BO3pacToM

Tsira K yKpeIIeHuIo rocyaap-
cTBa. MOXKET COIPOBOXKIATHCS
ero kputukoil. Kpuruka pe-
TPOrpPafioB Paau yCHICHUS
POTrPECCHBHOTO.

Tsra x paspylIeHUIo rocy1apcTsa Ha Jeie,
XOTS Ha CJIOBaX MOXKET OBITh 3a €T0 YKpell-
JIEHHE, HO Yepe3 COXPaHEHNE OT)KUBIIHX,
PETPOrpajsHbIX 3IEMEHTOB.

EcrecTtBeHHO MOTUUHSIOTCS
«IIyXOBHOﬁ OJIATE»

EcrecTBeHHO MOTUUHSIOTCS «TEIIECHOMN
OJIATE»

Boprba ¢ acormanbHEIME 610~
JIOTHYECKMMH MHCTHHKTaMH

JKH3Hb B COOTBETCTBHHU C OMOJIOTHYECKUMU
HWHCTUHKTAaMH, YTO TIIATEJIbHO MACKUPYETCA

JUi1st H3MEeHEHHUsI INIHOCTH B
MepBYyIO ouepeb He0OXO0MMO
W3MCHUTh BHYTPEHHHE LICHHO-
CTHU U CMBICIIBI )KU3HEICSATCIIb-
HOCTH

Jl71s1 u3MeHeHus e B IEPBYIO OUYEpENb
HEOOXOIMMO U3MEHUTH BHELIHIOO CPey

CrpemieHne «ObITb»

CTpeMiieHHEe «Ka3aThCs»

npoIlecce MCTOPUYECKOTO Pa3BUTHsI, B Tporiecce (GopMupoBaHus

KOHKPETHOM JMYHOCTH TPOUCXOTUT KOJIeOaTeNbHOE YCHICHHE TO YepT
PE30HATOPOB, TO YEPT MOCTIOCTPE30HATOPOB. Tak BOT, pPE3yJbTAThI
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TICUXOJIOTHYECKOTO  TECTUPOBAaHUS TIOKa3alH, YTO TaK ONTHMAaJIbHO
U3MCHSIOTCS TICUXOTHUIIBI O] BIMSIHUEM TOPCHUOHHBIX KOCMUYECKUX TOJEH
IIaHeT. A KOCMHYECKHE LHMKJIBl — 93TO IUKIbI TAKUX ONTHUMAaJbHBIX
WU3MCHECHUM.

Takoe wu3MeHEHHE JITOIECH MPOMCXOAUT KoieOaTeaIpbHO M B MaciiTade
JKU3HU OJIHOTO 4YeJIOBEKa, M B MaciuTabe TpeX MOKOJEHWH, U B MaciuTabe
CYIIIECTBOBAaHUSI TOCYHApCTB, UMIEpUHA, M B MacmTade CyIIeCTBOBAaHHUS
OUHACTHH, W B Macmrabe CyIIecCTBOBaHMS 3THOCOB, W B MacmTabe
CYIIIECTBOBAHUS KYNbTYyp, NuBHWIM3amuii. Korma oyt Takue koneOaHus -
COIIMAIBHO-DKOHOMHUYECKOE Pa3BUTHE onTUMH3UpyeTcs. M 310 xapakTepHO
JUIST BCeX CTpaH W HApOJOB. OTO HCTOPUYECKas 3aKOHOMEPHOCTh
MICUXOTHITOJIOTHYECKOTO Pa3BUTHS JTIOZCH, OOIIECTB.

A naHHas TabIMIa HY»KHA HaM JIJISL TOTO, 9YTOOBI OCO3HAHHO OICHUBATH
pe3yapTaThl  TICMXOJOTHYECKOTO TECTUPOBAaHUS IOJ  YIJIOM  TaKOro
K0JIe0aTeIbHOTO W3MEHEHUs JIIOJeH W TpWU M3MEHEHHWH CTETIEHW BIIHSHUS
Pa3IUYHBIX IUIAHET, X KoH(purypamwu. [LmaHeThl B paccMaTpuBaeMOM
HaMHU acCleKTe MX BIUSHUA Ha TMCHUXUKY YCHIMBAIOT TO OOHU YEPTHl B
JUYHOCTH, TO napyrue. M mkanel metoauku MMPI kak pa3 U oTpaxkaror
pasIUYHBIC Pa3HOBHIHOCTH, TMOATUIBI obOciemyembix. (Oka3bIBaeTCs
BBHICOKME W HHU3KHE 3HAYCHHUS IIKaJd 5JTOM METOAUKU B pPa3IUYHbIC
KOCMHYECKHE  TEepHUOIbl  AIKCHEPUMEHTAIFHO  JOKa3bIBAlOT  TaKoe
Kosie0aTeNlbHOE Pa3BUTHE JIOACH B T€ WU HHBIE KOCMUYECKHE [IUKJIBI.

YKv3HbB, UCTOPHUS TOKA3bIBACT, YTO PA3THUYHBIC IICUXOTHUIIBI KaK OBl J10-
MOJHSIOT APYT Apyra. B omHuX cutyanusx 3pQeKTUBEH OJMH IICUXOTHII, B
JIpyrux — apyroi. B mpoBeneHun celbCKOX03IHCTBEHHBIX PaboT 3pdeKTH-
BEeH OIpPEACIICHHBIN MOATUIl UHTPOBEPTA, a NMPU BEACHUU BOCHHBIX JICH-
cTBUil Oonee APPEKTUBHBI IKCTPABEPTHI MIPH IPOYUX PABHBIX YCIOBUAX. B
TICUXOTHIIE Y€JI0BEKa OTPAKAIOTCS KaK THI MBIIIJICHNS, HHTEIJIEKTA, TaK U
THUI XapakTepa, CMBICI KU3HU. J[711 HHTPOBEpTOB OoJiee, YeM IS UHTPO-
BEpPTOB, BAXKHBI CMBICJIBI, KOTOPHIMU OHU XUBYT. Ho mcuxotum yenoBeka,
TPYHIIBI JIUI] HE MOXKET MEHAThcA ObICTpo. bompmas gacTs moaeit coxpa-
HSIET CBOM IICHXOTHII Ha NPOTSLDKEHUM CBOEH >KM3HU. W nuilb HE MHOrue
MOTYT MEHSTH €r0 B 3pEJbl€ TOAbl. DTO CBOMCTBO — YMETh MEHSATH CBOM
TICUXOTHUI B HOBBIX YCIOBHSIX — BEIHKOE KauecTBO 3()(HEKTUBHON SIIUTHI.
[ToaTomMy meproaBl COOTBETCTBHS IMICUXOTHUIIA AITUTHI, HAPOJA-IUEPa YCIIO-
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BHUSIM JKH3HEACATEIIBHOCTH B MCTOPHHM MEHSUICS TIEpHOJaMHU YaCTHIHOTO
WM TIOJTHOTO HECOOTBETCTBHS.

[Ipu sTOM, MHTEPECHO, YTO BECHOM, KOIJa HAAO CaauTh U PACTUTH,
YCUJIMBACTCS CaMOCTOSTEIILHOCTE JItone, pacteT ux IQ, oHM mMmomydaroT
OOJBIITYI0 HE3aBUCUMOCTh OT KOCMHYECKHMX BIMSHHHA. A BOT C HACTyILIe-
HUEM TIIYyOOKON oceHM W 3uMbl [QQ HauMHAET CHUXKATHCSA, YEIIOBEK IO
CTPYKTYpE CBOCH TICHUXHWKH HadyWHAeT 0ojice TOHKO YJIABJIMBATH KOCMHYC-
ckue Brusaug, CBU. Jlaxke B rOAMYHOM IHKJIC MPOUCXOJHUT JOCTATOTHO
onTUMAaNbHOE, KOJIeOaTeIbHOe M3MEHEeHHe TUIOB Jironel. Ho 310 xapak-
TEPHO U JUIsl OOJBIINX IUKIIOB - FOIIUTEPUAHCKUX U IPYTHX.

A Takas cMeHa, KOppeKIHsl NMCHUXOTHIIOB CBSI3aHA C YCKOpPeHHEeM
Pa3BUTHUSI JUYHOCTH, I'PYNIbI JIUI 4Yepe3 MAasSTHUKOBOE [0CTHKEHHE
IICUXOTHIIOJOTMYECKOr0 COOTBETCTBHS YKOHOMHYECKHM, COIMAIbHBIM
YCJIOBHSIM Pa3BUTHS.

BBIBafOT TPM OCHOBHBIX COCTOSIHUSI COIMAJIBHOW CHCTEMbBI C TOYKH
3pEHUS JAaHHOT'O 3aKOHA:

— TICUXOTHIIOJIOTHYECKOE COOTBETCTBHE;

— TICUXOTHIIOJIOTHYECKOE HECOOTBETCTBHE;

— MPOTHUBOPEUYHUBOE COOTBETCTBHUE.

Uem Oommpllie aMITIUTYA dTOTO «MAsSTHHUKA», TEM BBIIIEC PUCK TICHUXH-
YECKUX OTKJIOHEHMHM Yy OTAENBHBIX JIOJIEH, TaK KaK ajanTaius K HOBBIM
YCIIOBHUSIM JKH3HEJIEATEIILHOCTH TPeOYeT Ka) bl pa3 HEMMOBEPHOW CHIIBI,
KOTOpPOH y HEKOTOPBIX MOpoH mpocto HeT. OTcroma peBOIIIOIMH, MPOTe-
cThl, BoccTannsg. OHM Yallle BO3HHKAIOT B COCTOSHHH IICHXOTHIIOJIOTHYE-
CKOrO  HECOOTBETCTBHUSI  DJIUTHI, HApoJa CO3JAaHHOW  COIMAIBHO-
JKOHOMMYECKOH CHUCTEMBI. ITO HECOOTBETCTBHE MOXKET OBITH BBHI3BAHO KaK
JICUCTBUAMM JIIOEH, TaK U BO3JIEUCTBUEM KOCMUYECKHUX IMPOIIECCOB HAa aK-
THUBHOCTD JIIOJIEH.

Ho, B TO e Bpems, 4eM OONbIIIe aMIUIUTYIa MasTHHKOBOTO M3MEHE-
HUS JTIOJICH, TEM BBIIIC BEPOSTHOCTh OBICTPOTO PAa3BUTHSA JTUIHOCTH, JaH-
HOH COLMaIbHOM I'PYIIBI B U3MEHSIIOUIUXCS YCIOBUSIX, TEM BBIIIC BEPOSAT-
HOCTb CTPEMUTEJILHOTO Pa3BUTHS MHTEIJICKTA U XapaKTepa JUI, BOBICUCH-
HBIX B OTOT TPOIECC, TEM OJArONMpPHATHEE YCIOBHUS IS MOSBICHUS CHITh-
HBIX TUIHOCTEH. K TakoMy MasTHUKOBOMY Pa3BUTHIO CIIOCOOHBI HE BCE. ..
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JlaHHBIN 3aKOH MPOSABIIAETCA IOMUMO BOJIM, CO3HaHUs Jtofeil. Kto nep-
BBIIl HAUHET OCO3HABAThH ATY CIOXKHEHUIIYIO MCUXOCOLUANBHYIO 3aKOHOMEp-
HOCTh M CMOXKET 00eCneuuTh (OpPMUPOBaHHE OOIIECTBEHHOTO CO3HAHUS,
pa3BUTHE JUYHOCTEW B COOTBETCTBHHU C JAHHBIMU 3aKOHOMEPHOCTSIMH — IIO-
JIYYWT SIBHBIE SKOHOMHYECKHE TMPEUMYIIECTBA B Pa3BUTHH. DTO KacaeTcs Kak
OTJIENBbHBIX MPEANPUATUI, CUCTEM MOATOTOBKU KaApOB, TAK U TOCYIapCTB B
TEJTOM.

Haubonee 6vicmpoe pazsumue obuecmaa, CoyuanibHoU pynnsi npouc-
Xooum npu ONMUMAILHOM MASIMHUKOBOM NCUXOMUNONIOSULECKOM UMEHe-
HUU SIUMbL, COYUATILHBIX SPYNN, 8 NEPEYIo ouepedsb ONpeoensiouux pasgu-
mue obuecmea [ Cwm.: Ilcmxoskornomuka, M.: 2012, c. 61-68].

Tak Bor, KocMoc mnpuHyXJaeT HAcC K TakOMy LHKJIHYECKOMY
pa3Butuio. W goka3aTeiabCTBO 3TOTO €CTh HE UTO MHOE KaK MOHMMAaHHE,
YTO KOCMHUYECKHE IUKIIBI 9yTh JIM HE aBTOMATHYECKH POXKAAIOT pa3IMdHbIC
TICUXOTHITBI TIPH COXPAHEHHWHU 32 YEJIOBEKOM IIOJHOM cBOOOMBI BhIOOpa. A
3HAQUUT TMpPHU AAPOBAHUU HAM BO3MOXKHOCTH pPa3BUBATh CBOM HHTEIIEKT,
CBOE MUPOIIOHUMAHUE, CBOU CMBICIIBI )KU3HEACITEIILHOCTH.

[locme  mony4eHHBIX  pe3yJAbTAaTOB  HAYAJOCh  CKJIAIbIBATHCA
BIICYATIICHHUE, YTO BCE ITH MPOIIECCHI 3aJI0KEHBI pa3yMoOM 0oJiee BHICOKOTO
YpOBHS, uYeM pa3syM demoBeka. Kak-Oyaro kro-To Hac (opMupyer,
pa3BuBas Hamly NMcuxuky. Hamname ¢pakToB ¥ HAYYHBIX JAHHBIX O TOM, YTO
paboTa HamIeTo TOJOBHOIO MO3ra, AaKTHBHOCTH IiepexBaToB  PaHBbe
CBSI3aHA C BHUXPEBBIMH SIBJICHUSMH, TO3BOJIMJIA BBICKA3aTh TUIIOTE3Y, O
riepeave CMBICIOB OT YeJIOBEeKa K YeJIOBEKY dYepe3 BUXpeBble 00pa30BaHUSI.
D10 mOTpebOoBamO  «CBS3aTh» MONy4YeHHBIE 3HAHUS, JaHHBIE CO
CMBICTIOO0pa30BaHUEM JIIOZICH. 3BYYUT KaK HEUTO (PaHTACTUYECKOE ISt
yaeHoro. He Oyaem HacTamBaTh Ha TakuX yMo3akirueHHsX. Ho mocie
MPU3HAHUA HOBOM Hay4YHOM TMapajJurMbl, CBSI3aHHOM C T[OHHMAaHUEM
JIehcTBUsl 3upa, €ro IUKIMYSCKOTO YIUIOTHCHHS JBHKCHHEM ILIaHET
ConHe4yHOM CHCTEMBl MPU BBICTPAMBAHMM UX B OJHY JUHUIO, HEBOJILHO
Ha4yHEeT (QOpPMHUpOBAThCA TapajWrMa, CBsA3aHHas C [PHU3HAHHEM
ONTHMATBHOCTH W JaK€ PasyMHOCTH TaKWX TPOLECCOB JUISI Pa3BUTHUS
4YEeJI0BEUECTBRA, HAIIETO pa3yMa.

Bxutag mcuxosoroB B HOBYIO HAYYHYIO TapairMy MOXKET COCTOSTH B
TOM, YTO HOBBIN THI TOJIEH, BO BCAKOM CIydae HEKOTOPHIX M3 HUX, MOXKET
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COCTOSITH B CIIOCOOHOCTH ()OPMHUPOBATH CMBICIIBI Y JIFOJICH, TEPEHOCUTD DTH
CMBICTIBI OT OJIHOTO YEJIOBEKAa, OT OJHOW TPYIIIBI JIOACH K JPYTUM. DTO
KaueCTBCHHO WHOE TIOHUMaHHWE CYTH BCElIeHHOW U CyTH JIOJCH,
MeXaHW3Ma B3aWMOJEUCTBHUS MeXAy HaMu. UTO Hexomopbie BUXPEBBIC
MOJIS €CTh HE YTO MHOE KaK CMBICHBI, WJEH, MBICIe00pa3bl, KOTOPHIMU
HarnoyniHeHa Beenennas?

Ecnmu 310 Tak, TO METOAWKH, KOTOPHIE AWArHOCTHPYIO T€ WJIM HHEIC
IIEHHOCTH, CMBICIIBI y JIHOAeH (B TEpBYIO OdYepenph OOIICUEIIOBEUECKHE)
JIOJKHBI  KOJIeOATeNbHO JaBaTh pa3iMuYHBIC pPE3YJbTAaThl B Pa3IUYHBIX
KOCMHUYECKHX YCIOBHSAX, PU (HOPMHUPOBAHWUU PA3IUYHBIX TICUXOTHUIIOB Y
JIOJIEH.

Oto0 mo3BoisieT GUKCUpOBaThH MeToauKa “kHomka CmupnoBa”. To
€CTh METOAMKA WCCICAOBAHUS KOPPEKTUPOBAIACH B 3aBUCHMOCTH OT
MOJTy4aeMBIX IPOMEXYTOUYHBIX PE3yIbTAaTOB.

Ucropus npoxoxaenns 3emun, COTHEUHOW CUCTEMBI Yepe3 pyKaBa
Hamiel ["anmakTuky, pasHbIE MO TUIOTHOCTH METhYAWIINX YacTHIl, B TOM
yuciie U 3Qupa, U3MECHEHHUE TUIOTHOCTH 3(Upa, B KOTOPBIX JICTUT 3eMIIs
oTpakaercsi Ha Hamed ncropuu. COBMENIEHHE STHX MAHHBIX MOMOTaeT
000CHOBaHHO OTHOCHUTCS K JJaHHBIM 00 M3MECHEHUW WHTCHCUBHOCTH TICHUXH-
YECKOU JIeATEIILHOCTH JIO/ICH, 0COOCHHOCTEH pabOThl MO3Ta MO BIUSHHEM
atoro (hakropa. CoBMENIEHHE 3TUX JAHHBIX C PE3YIbTATaMHU IKCIIEPUMEH-
TaJbHBIX HCCIEJOBAHUN MOBBIIIAET HANEKHOCTh TONTYYaeMbIX BBIBOJOB.
[Ipu TakoMm COBNAJCHUW AHHBIX PACTET HANCHKHOCTh KaK UCTOPUUYECKUX
3aKITIOUEHUH, 0000IEHUH, TaK 1 COOCTBEHHO IMTCUXO(PU3NOIOTHICCKUX.

2.3 O memoouxe ucciedo8aHus

Meroauka uccnenoBanus BiausHus CBU Ha NCHXWYECKYHO0 aKTHB-
HOCTB JIFOJICH BO MHOTOM 3aBHCHUT OT kakux CBU wumet peub, B paMKax Ka-
KHX BPEMEHHBIX MaciiTadax Mbl OyeM 3TO M3y4arh. Tak B paMmKax CyIe-
CTBOBAHHUS YEJIOBEYECTBA €CTh BO3MOXHOCTH CPABHUTH MEPHOILI HAXOXK-
JIeHHsT 3eMITH B MOIIHBIX BUXPEBBIX MOTOKaX 3(huUpa ¢ pe3yabTaTaMH HCTO-
PUYECKOTO pa3BUTHSA. DTO MacmTad TBICSY JIET, MAcIITad eCATHUICTHIM.
Janneiéi myth peanm3oBaH (cMm.: [lpixanme uctopum). OH MOKasan, 4YTO
HAaIlla UCTOPHSI CYIIECTBEHHO 3aBUCHUT OT IJIOTHOCTH I(HUPHBIX TOTOKOB, B
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KOTOPBIX ABIKeTCs 3emisl. Ho Takme moToku, Takume BHXpeBble 00pa3oBa-
HUSI JEMCTBYIOT M Yachl, U MUHYTHI. A KaK OBITb TYT?

B sTom cayuae Oepem mepuoabl, korna CBU, sdupHble BUXpeBbIe
MOTOKH JTaHHOTO THIAa MAKCHUMaJbHBl I MUHUMAIbHBI, U CPaBHUBAEM pe-
aKIyH, IOBEACHHUE YeloBeKa, ero JJI, pe3ynbTaThl TECTOBBIX UCTIBITAHUN
B OTH NEpUOAbl. DTH CPaBHEHHUS BO3MOXKHBI M JTOCTOBEPHBI TOJBKO MpHU
Oonpmx MaccuBax oOciemyeMbiX. Tak Kak peakiud J0JeH WHANBHIY-
AJTBHBI ¥ TIOPOH MTPOTHUBOIIOIOKHEI.

Covem OOI Baxken. Ecnu CBU — noneBas cTpykTypa, TO Jydllie BCe-
rO0 peakIMio Ha IOJIEBOE SBJICHHE H3y4aTh 4epe3 IOJIEBOE IpPOSBIECHHE
MICUXUKHU YelloBeKa. A 3TO TpexkJe BCero aiekTposHinedanorpamma. [lo-
3TOMY O0JIee TOAPOOHO OIHUILEM MOKA3aTeNH, Ha KOTOPbIE HCIOIb30BaHbI B
JAaHHOM HCCJIEIOBaHUM TPU MPOBEACHUU dIEKTpodHenedanorpaduu U B
KaKMX TOYKaX, Kak CHUMAJIMCh 3TH NOKa3aTelu.

Jlanee cxeMa Hano)XeHUs AJIEKTPOJOB Ha roOJOBY uenoBeka. M3 Bcex
HaMH AJIs1 pacyeToB ObLIM BEIOpaHbI 8 TOYEK Ha rOJIOBE.

F — mo6usre (ppoHTATHHBIC)
ToUkH chema DI

C — neHTpagbHBIE TOYKH CheMa
20r

P — HapzaTeI10UHBIE
(mapueranpHble) TOUKH chema DI

O — 3aThLIOYHbIE
(OKITUTIUTATBHBIC) TOYKH CheMa
20T

OCHOBHEBIC BBIBOZBI JCNAINCH 10 BOCBMU TOYKaM OTBOJA 4acToT: Fs,
F4 Cs, C4, P3, P4, Oy, O,. DTO CBA3aHO C TEM, YTO HAILE CO3HAHUE C TPYAOM
aHaau3upyeT OoJiee NMeBATH (PAKTOPOB OMHOBPEMEHHO. A BBIOpaHHBIC &
TOYEK JOCTATOYHO MPOTHOCTUYHEI IS TOJTYYCHHUS HAJAEKHOU IIEITOCTHOM
UHPOPMALUH.

B pesynbrate nccnenoBanus (cM.: MHTEIIEKT PYKOBOJMTEINS: TpaK-
THUKaM U MCCIEJI0BATENSIM) YCTAHOBIICHO, YTO B 3aBUCUMOCTH OT TOJIOXKE-
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Husa 3emun Ha opoute D3I Mensercs Ha 20-30 TPOIEHTOB, CHILHO OHA
pearupyet u Ha CBU. A c u3sMeHeHHeM MojoXeHus: 3eMiId Ha opouTe me-
HSETCS MOMEHT KOJIMYECTBA JBUKEHUS, BpAILLCHUS 3EMJIH, YTO CBSI3aHO C
ee TOPCHOHHBIMU MoNsiMA. [IpruBesieM HEeKOTOpBIe BBIBOABI U3 3TOI pabOTHI.

Beuny cunpHOM 3aBucumMocTH D3I 00CiIemIyeMBIX OT KOCMHYECKOMH
CUTyallUl TPU CO3JaHUU SKCHEPTHBIX CHUCTEM, HCIOIB3YIOUIUX JTaHHBIC
O0l'-uccnenoBaHmil, ¥ COCTABIEHUH NMPOTHO30B CIIEAYET OMUPATHCSA HE Ha
abCOIOTHBIE, @ OTHOCHUTENFHBIE BETMYMHBL. JTO CIPABEJIMBO U IJS WH-
TEJUICKTYalbHOTO U JUYHOCTHOTO TECTUPOBAHMUS, JaHHBIE KOTOPBIX TaK Ke
IUISIIYT» TI0 MECSIaM, 3aBUCAT OT KOCMHUYECKON 00CTaHOBKH.

B cuny 3TOr0 OCHOBHOE BHMMaHWE BaKHO OOpaIaTh Ha OTHOCHUTEIb-
HbIe 3aBUCUMOCTU. [lepBoe — HACKOIBKO yacToTa U aMruiuTyaa 31" y KoH-
KpPETHOTO YeJIOBEKa WJIM FPYIIIBI JIUL OTIIMYAETCS OT CpeHEH, TOTyYeHHON
B JIaHHBI MOMEHT BPEMEHH 10 BCEl 10 BEIOOpKe. B Hamem ucciemoBanuu
BaXHO Kak OOl (mo BceM ee ToKasaressM) JIMIl, OOCJEHOBAHHBIX IPH
mouabix CBU otnmmyarorest ot D3I y 0o0ciieoBaHHBIX NPH OTCYTCTBUH
CBU, kocMHYECKUI CHAWKOB MIIM UX MHHUMAJIbHOM MHTCHCUBHOCTH. JTH
OTIIMYHS BBIPAXKAIOTCS Yepe3 OnpeAeTeHHbIe HHAECKCH. DTH HHIEKCHI ObLTH
YTOYHEHEI, BUIAON3MEHEHBI, TPAaHC(OPMHUPOBAHBI B 3aBHCUMOCTH OT TOTO,
KaKhe M3 HUX OKa3aJMCh HamOoJiee MPOTHOCTUYHBIMH, TO €CTh Pa3HHIA
MeXIy KOTOPBIMHU OblJIa MAaKCHMAIBHOM MPH KOHTPACTHBIX 3HAYHHX Tpa-
BUTAINH, CHANKOB, COTHEYHOTO W3ITy4YEHHS B JJIEKTPOMAarHUTHOM uara-
30Ha u Ap. U Bce 3TO 4yepe3 OTHOCUTENbHBIC MOKA3aTeNU - OTKJIOHCHHUS.
J71st 3TOTO MPUTOTHBI  COOTBETCTBYIONINE HHIEKCHI.

If = f~fep u Ipp = App—Appcp’
fep ApPDcp
rae: If — HHACKC 110 YacTote, %o,
F —ygacrorta 921" ucneiryemoro, [,
e — cpennsist yactota D3I BEIOOPKH, 11,
Ipp — MHJIEKC MTUK-TIMK aMILTUTYAbL, %o,
App  — NUK-TIUK aMILTUTYJa HUCITLITYeMOro, MKB,

Appep — cpenHsA MUK-TIMK aMIUTUTY/Aa BEIOOPKH, MKB.
[Ipumeuanue. [Iuk-muK aMIUIATyda — pa3HUIA MEXAY MAKCUMAIbHBIM U
MUHUMAJIBHBIM 3HAYCHUEM U3MEPSIEMOTO CUTHAJa, MEXAY TUKOM BBEpX U
MIUKOM BHHU3.
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OTH WHAEKCHI YK€ B MEHBIIIEH CTETIEHN 3aBHUCST OT BHEIIHUX BO3/EH-
CTBUH, TaK KaK CPEIHSS YaCTOTa U CPEIHSS aMIUIUTY/ A «IIJIaBalOT» BMECTE
C pe3yabTaTaMy U3MEPEHHN MO KaXKIIOW TpyIme OOCIeAyEeMBbIX U Jaxe IO
KaKIOMY KOHKPETHOMY ueJoBeKy. I[lo cyTH, 3TO IeHTpuUpOBaHHBIE CITy-
yaifHple BEIMYUHBI, C KOTOPBIMH paboTaeT Teopusi BeposTHocTeil. Onmpa-
SICh Ha TaKUE OTHOCHTENBHBIC TOKA3aTed MOYXHO IMPOU3BOJUTH COBMECT-
HBbI} aHalu3 pe3yJbTaTOB MCCIIEI0BAaHUMN, MPOBEAEHHBIX B pa3HOE BpeMs U
HAKaIlUTMBATh CTATUCTHUKY.

Kpome 3T0r0 Takoi moaxoa MO3BOISET CPaBHUBATH U PE3YJILTATHI HC-
CJICTOBaHMA, TIPOBOJUMBIX B Pa3lIUYHbIC KOCMUYCCKHE TEPUOJIbI, B pa3-
JUYHBIX BUAAX NEATENbHOCTEH (XOTA 3TO HAMHOTO CJIOXKHEE), IJISl JIUI] C
Pa3TUYHBIMH JTUYHOCTHBIMU XapaKTEPUCTUKAMU.

Baxnyro st ananm3a nHOOPMAITUIO COJEpkKAT U PA3INYHBIC IMOKa3a-
TeMW aKTUBHOCTH TOJOBHOTO MO3ra B Pa3HBIX TOYKaX ChEMA, YTO TaKKe
MO3BOJISIET HAaWTH CpelHee, OTHOCHUTEIHHO KOTOPOTO aHaJH3UpOBaTh OT-
KIIOHeHUs. TO €CTh MOXHO HaXOJUTh CPEAHEE MO KaxJIOMy OTICIEHOMY
YeJI0BeKy Mo yacTtore D3I U aHamu3UpOBaTh OTIMYME ITOM YaCTOTHL B
JOOHBIX M 3aTBUIOYHBIX OTAENaX TOJOBHOTO MO3ra. 3/1€Ch TaK K€ MCTIONb-
30BaHbI Pa3INYHbIC WHICKCHI.

Pasnvie yuacmku mosza  y pasHvix ncuxomunos, munog aooei no-
PA3HOMY peazupyrom HA OOHOMUNHble KocMuuyeckue uzmeneHus. Ecmm
B3STh YCHEIIHBIX PYKOBOJAWTENEW W BOOOINE CIIOCOOHBIX JUYHOCTEH, U
CpPaBHHMBATh MX C MEHEE YCIICITHBIMU U MEHEE CIIOCOOHBIMH, TO OTIHYHUS
HaOII0JAI0TCS 110 IIEJI0N TPYTIIe apaMeTpoB:

- gactora D0I,

- COOTHOIIICHHE aKTUBHOCTH TIPABOT'O U JICBOTO MOYIIAPUS TOJOBHOTO
MO3ra,

- cooTHoIIeHHEe YacToT DOI" B JIOOHBIX M 3aTBIJIOYHBIX TOYKAX ChEMa,

- COOTHOIIIEHUE YaCTOT M aMIUTUTY]T B pa3HBIX ydacTkax chema D0I,

- COOTHOIICHHWE YacTOT, aMIUIMTYJ W HAKJIOHA aMIUTUTY] (3aTyxaro-
mas D01 wim HeT) B pa3HBIX TOUKax chema D31 u mp.

OTu mapameTpsl ¥ OBUIH UCTIONH30BAHBI IIPH CPAaBHEHUH PE3yIbTaTOB
B Pa3IMYHbIE KOCMHYECKUE TEPHO/IBI.

B nmenp mposenenus OOI° (MHOTAA B WMHOHM NIeHb, HO AaTa ObLIa W3-
BeCTHa) 00CJIeAyeMbIe 3allOJIHSAIM M TECTOBBIE METOIUKH. IT0 Onorpadu-
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yeckui Tect bamkoH, Tect MMPI, uHTennekTyanbHble TECTHI, HA CIEAYIO-
mwii IeHp TecT Amrxayspa. Kpome Toro, oOciemyemble TECTUPOBAIHUCH
METOJIUKON «kKHOMKa CMUPHOBA», KOTOPAsi TUArHOCTUPYET PEAKITUIO YeIIO-
BeKa (ABUTaTeNbHYI0, MOTOPHYIO) Ha HEOCO3HABAEMBIE MMITYJIbCHI.

B pykax aui, KOoTOpble IPOBOIMIM JaHHOE 0OCieNoBaHue, ObUIN BCE
Ba)KHEHININE JIMYHOCTHBIC, MPO(ECCUOHANBHBIC M WHBIC XapaKTECPUCTUKU
TeX, KTO Ha MPOTHKEHUH BCEX JIET NPOIIEN JaHHBIE Tiporiexypbl. OHK ObUTH
OTBETCTBEHHBIMHU I KaKIAOW JTHIHOCTH. M ObUIM TpHBSI3aHBI C UX IpHE-
MOM Ha BBICOKOOIUIAYMBACMYIO PabOTy WJIM OYEPEIHBIM 3TAIlOM HUX Kaph-
€PHOTO POCTa.

Bcero 98I mponuio okoso 1400 genoBek. B pacderax HCIONh30BaHBI
nmauHble Ha 1002 yenoseka. 100 oOcueT pe3ynbraToB, X 00paboTKa Mpo-
CTO KaTOP>KHBIN TPYHA, KOTOPHIH OBLI 3aBEPIICH NPU MOTYYCHUN CTATUCTH-
YECKH HAaJIS)KHBIX PE3YyIbTaTOB. A BOT MEpPENpPOBEpPKa HAJIEKHOCTH IMOITY-
YEHHBIX PE3YyJIbTATOB, BAJHIHOCTh METOJAMKHI WHOT/IA JIeTaJlach U Ha OCHO-
BE TEX JIMII, KOTOPHIC HE BOIIUTH B OCHOBHYIO 0a3y JaHHBIX.

Ho xonuuecTtBo null, KoTOpsle mpouud U I3, U UHTEIEKTYaIbHOE,
JTUIHOCTHOE TeCTUpOoBaHMEe ObUT0 659 yemosek. Korma-to Hamomeon mpo-
W3HEC MBICIb, YTO HACTYIUICHHWE HUKOT/Ia HE HAYMHACTCS B MOMCHT, KOTIa
TIOJIIINTA TIOCIIEAHSISI IYTOBUIIA y MOCHIeHero coimara. Korma-to Hamo Obi-
JI0 OT HaKOIUICHHS MH(OpMAIMU MepexoJUTh K €e WHTEpIIpeTalii, K ee
aHanmnzy. OHAKO MapajulebHO IUI0 W HakorwieHwe. HaxommeHHOW WH-
(dhopmanuu okazanoch Oonble, yem oOpadboTanHoH. [losToMy Mo Helt mpu
HEOOXOIMMOCTH TIEPETIPOBEPSIIUCH MOTyYEHHBIE PE3YIIbTATHI.

KonmuecTBeHHBIX MMOKa3aTeneil mpu 0O0CIIeJOBaHWU OBLIO CIUIIKOM
MHOT0, YTOOBI PACCUHUTHIBATH HA TOOPOTHYIO UX HAYYHYIO WHTECPIIPETAIIUIO
0e3 uckaxxkeHus cytu. [lpu ycramoctu mpolOiieMa OOBIYHO YIpOIIAaeTCs U
HEBOJIBHO UCKakaeTcs. [1odTomMy 4TOOBI JaHHAs WHPOPMAIUS yIepKUBa-
Jach B TOJIOBE, OHA BU3yallU3WpoBaiachk. BOT mpumep BH3yanu3anuu JgaH-
HBIX 110 OJTHOMY OOCIIEAyEMOMY.
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: CpeaHee 3sHauYeHHe

[Mosicaum 3TOT Tpaduk. 30eCh CTOAT MPOLEHTHL. Bce neno B ToM, 4To
CpeIHss BEIMYMHA WHACKCA aCUMMETPHUU 3aTBUIOK/JI00 OKa3alach IS Thi-
csum obcneayeMbix okoio 1,1. CpeaHsist BeIMYMHA HHIEKCA MPaBOE/JICBOE
moJTymapre okazanach papaorr 0,992. MuamBuayanbHBIC TIOKa3aTETH «Oe-
TaJiny», IPBITAIN BOKPYT 3THX CpPEeIHUX NaHHBIX. Ho yaepxkarh B rojgose
Mepy 3TOr0 OTKJIOHEHHA CJI0KHO. OHa CyOBEKTHBHO YMEHBIIAETCS WU
YBEJIMYMBACTCA B 3aBHUCHUMOCTH OT KOHKDETHOW YCTaHOBKH W YCTaJOCTH
uccienoparens. [loaTtoMy Bce mokazaTen mpeoOpa3oBEIBANIKCH B MPOIICHT
OT HMCXOMHBIX. EciM WHAEKC acMMMETpPHH 3aTbUIOK/I00 ObuT paBeH 1,2
(ato Ha 9,1% OompIle cpenHE BETWYHHBI), TO 3TO U OyZET Ha 3TOM rpa-
(uke paBHO 1O OCH 3aTBHIIOK — 100 9,1.

Wunexc accuMeTpur TpaBOe/JIEBOE TMONYIIAPHE HAXOAWICS, €CTe-
CTBEHHO, MPH CPABHEHWH IOJIyYEHHOTO0 MHAWBHIYaJbHOTO MHIEKCA C Be-
mannoii 0,992

JT0 Aenano WHAWBUIYaTbHBIE U HEKOTOPHIC TPYIIOBBIC ITOKA3aTENH
OoJee HarMSAAHBIMU M OHATHRIMA. Ha mpuBeneHHOM Tpaduke BUAHO, YTO
Y B HOBOJIYHHE, U B TOJIHOJIYHHE U AK€ B TMPOMEKYTOK MEXKIY dTUMH Ha-
tamu OOI" manHOTO 00CHEMyeMOro OBLTO 00JIEe UHTCHCUBHBIM B 3aThUIOY-
HBIX OTJEJIaX TOJIOBHOTO MO3Ta M B €ro MpaBoii (4eTHOM) aone. Y ApYyrux
9TH TOKa3aTelN M3MEHINCh B MHBIX Auana3oHa. Ho ocHOBHOe BHUMaHME
YAETSIIOCh TOMY, KaK OHU MEHSUIUCH Y BCEX, Y PA3IMYHBIX TPYIII 00CIey-
EMBIX.

79



Koneuno, 310 moTpeboOBajo co3laHHE CBOETO AlIrOpUTMa M CBOEH
porpaMmsl aHaimza 991

Tak ObLTH TOTYYCHBI PE3YNIBTATHI HE TOJIBKO MO TPYIIaM JIUI, HO U 0
KOHKPETHBIM JTIOJIM B 3aBHCHMOCTH OT HAJMYUS KOCMHYECKHUX CIIalKOB
(CTYCTKOB JHEpPrUHM BHUXPEBOTO THIA), DPACIIONOKEHHUS TEX WM WHBIX
TUTAHEeT W WHBIX (pakTopoB. CTaTHCTUKA TOATBEPXKAAIach pe3yabTaTaMu
WHINBHTyaJIbHBIX 00CIIE0BAaHMI.

MeToauKa WCCIENOBAHMSA HWCXOWIA W3 HATWYHAA Pa3HOOOpPa3HBIX
3(MpHBIX BUXpEU U pa3HOOOPA3HOTO BIUSHUS UX HA JIIOJICH.

Takum 00pa3oM, METOIMKA JAHHOTO UCCIEAOBAHUS BKIIFOYAET COB-
MEIIeHHEe JaHHBIX TICHXOJIOTUYECKUX, MCUXO(QUXHOIOTHUECKUX 3aMEPOB C
pe3yJibTaTaMy MPaKTUYECKON NEATEIBHOCTH JIOACH U C pe3yJIbTaTaMH HC-
TopUYecKkoro ananusa. Eciy B HCTOpUU MPU M3MEHEHUH TUIOTHOCTH AUp-
HBIX [TOTOKOB MPOUCXOIMIIN U3MEHEHUS, KOTOPBIE aHAIOTHYHBI, (ppaKTaib-
HBl W3MEHEHWSM IICUXHKH YeJIOBeKa IO/ BIUSHUEM YIIIOTHSIOUINXCS
3(MPHBIX MMOTOKOB, TIOJ[ BIMSHAEM CHAHKOB, TO BEPOSTHOCThH C/ICIAHHBIX
BEIBO/JIOB, MTPEIITOJIOKEHUH PE3KO BO3pACTACT.

A cam 3aMpIceNl MICCTIEIOBaHMs HAIPABISIICS TEOPETHYECKUMHU KOH-
CTPYKTaMH OJUCTATEIBHBIMHU TPEACTABUTEISIME HOBOW (pu3uku. [loBTo-
pUMCsl — Bce OHU JIOKTOPa HAayK, CKPOMHEWIITUE U TaNaHTIMBEUIITNE UCCIIe-
JIOBaTEIN, HO JaJieKue OT paclpeliesieHus] QUHAHCOBBIX TIOTOKOB B HAYKE U
OT pyKoBOAAIHX MOCTOB. B TO ke Bpems TOII-MeHemKephl B HAyKe MOpOit
JOCTaTOYHO JAJIeKu OT camoil Hayku. 100 coBMelaTs »HEPruio, crocoo-
HOCTH K YTIPABJICHUIO U K HAYYHBIM HCCIIEOBAHUSAM TIOYTH HEBO3MOXKHO. A
0OIIIeCTBEHHUKH, T€ KTO JIy4iie U dp(HEeKTUBHEE 00IIaeTCs C HAYaIbCTBOM,
MPOCTO OTTECHSIOT OT XJICOHOT'O CTOJIAa TeX, KO TAKMMH CIIOCOOHOCTSIMH K
0OIIeHHIO HE 00J1a/aeT.
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