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TRADITIONAL FACTORS AND IMPROVISATION METHODS IN THE PERFORMING
HERITAGE OF PURLI SARYEV
Gurbanova J.,
Ph.D., Conservatory, Turkmenistan
Gujimov O.

Honored Art Worker of Turkmenistan

TPAAUIIMOHHBIE YCTOU U METO/JbI UMITPOBU3AIIMHU B HCTTIOJIHUTEJIBCKOM
HACJIEJUU ITYPJIU CAPBIEBA

Abstract

Kyp6anosa /1.

KaHOUOAm UCKYCCme06e0eHusl,
Koncepsamopus, Typxmenucman
T'ym:kumos O.

3acnyscennvlil desmens

uckyccme Typkmenucmana
https://doi.org/10.5281/zen0d0.8246053

The article is devoted to the study of the creative activity of the outstanding Turkmen dutarist Purli Sariyev.

High professionalism, impeccable mastery of the traditional form and technique of creating dutar works, impro-
visational gift and innovative approach used by the Turkmen dutarist in line with traditional dutar performance
contributed to the creation of an individual stylistic direction in the Turkmen dutar art, called the school of Purli
Sariyev. The analytical studies carried out in the article, aimed at characterizing the performing style of P. Sariyev,
make it possible to identify the features that characterize the traditional methods of succession of the dutar per-
formance of the Akhal region.

Annomayusn

Cmamobs nocesiujena UCCne008aHUI0 MBOpUBCKOﬁ oesamebHOCmuU 6blaal0u4€20C}l MYyPKMEHCKO20 ()ymapucma
Ilypru Capwiesa. Bvicokuii npogheccuonanuzm, be3ykopusHenHHoe e1aderue mpaouyuoHHOU hopmMot u MmexHuKou
C030aHUs OYMAPHLIX NPOU3BEOCHUL, UMAPOBU3AMOPCKULL 0ap U HO8AMOPCKULL HOOX00, NPUMeHseMble MYPKMeH-
CKUM OYymMapucmom 8 pycie mpaouyioOHH020 OYMAPHO20 UCHOTHUMENbCHIBA CROCOOCME08ANIU CO30AHUI) UHOUBU-
0yanbHO20 CMUNE8020 HANPABIEHUS 8 MYPKMEHCKOM OYmapHom uckyccmee, umenyemom wikonou Iypau Capoiesa.
HpOBO()MMble 8 cmambve adHdaumuyecKkue uCCJle()OGGHuﬂ, Hanpaejiennsvle Ha Xapakmepucmuky UCHOJHUMENbCKO20
cmuns I1. Capbzeea, no360JI510N1 8blAABUMb oco6eHHocmu, xapakmepusyrwue mpaduuuom—tble Memoobl npeem-

CmeeHHocmu Oymapyoeo ucnoanumenbemea Axancxkozo pecuona.

Keywords: folk music, Turkmen dutar, mukams genre, professional oral performance.
Knroueswvte cnosa: HapoOHasi My3vika, MypKMEHCKUI OYmap, HCamp MyKamos, YCmHO-npopeccuoHaibHoe uc-

noOJIHUmMe1bCmeo.

BBenenne. Haponnas My3bika sIBISIETCSI BOILIO-
LIEHUEM TICUXOJIOTUU HapoAa, €ro MyIAPOCTH U BEJIU-
yus ayxa. «B HapoaHON My3blKe TYpKMEH Mbl BHUIUM
OTpaXXEHHE CTEIHBIX MPOCTOPOB U MIUPEH, OTPAKEHUE
HacTpOEHUI JoMallHero ovara. Yto ke kacaercs My-
3BIKM JIJISL yTapa, TO OHa OTIMYaeTcs 0Cco00H, CKOH-
LIEHTPUPOBAHHON MHTUMHOCTBIO CBOMX HACTPOCHHH,
TapMOHHUPYIOIIUX C pa3MepaMu >KHIHIIA TypKMEeHa —
BOMJIOYHON KHOWTKH, CITy)Kallel eMy W ero cembe
HaJEKHBIM KPOBOM JIJISI 3aIIUTHI OT Hemoroas» [12, c.
69].

Co3pareisiMu U XpaHHUTEISAMU OOrareiiero My-
3BIKAIGHOTO HACIEIUs TYPKMEH BBICTYIMAIOT OaxIimm —
HapoJHble TEBIbl W HHCTpYMEHTanIucThl. Kaxxnas
9I10Xa CJIABUTCS CBOMMHM BBIAAIOIIMMUCS UCIOJHUTE-
JIIMU HapOAHOM MY3BIKH, TBOPYECTBO KOTOPBIX OKa-
3aJ10 BIUSHUE Ha PACLBET HAI[MOHAJIBHOW KYJIbTYpHI.

Uctopus coxpanmna nums bapbaga Mepsesn — Hempe-
B30MICHHOTO MY3bIKaHTa PAHHETO CPETHEBEKOBbS,
CHHCKaBILETO cllaBy Ha BceM Bocroke. bapban pyxo-
BOJIWJI MYy3bIKAHTAMH IIpU JIBOpHE MIaxa XocpoBa
ITepresu (590—628), 1 mposBuI ce0sl KaK TATAHTINBBIN
KOMIIO3UTOP, aBTOP pPsAa BHUPTYO3HBIX COUYMHEHHH
HWHCTPYMEHTAJBHBIX IUKJIOB. «bapban Obu1 pomom u3
Mepga (toro-Boctok Typkmenncrtana). IMeHHO emy
JIETeHJIa TIPUITUCHIBAET ,,M300pEeTeHHE CEMH OCHOB-
HBIX JIaZI0B (MOZIYCOB) My3bIKaNbHOW cucteMsl. Ecte-
CTBEHHO MPEAIOI0XUTh, 4To bapban, koTopsli mo-
siBUJICS Ipu 1Bope Xocposa Il BnonHe crnosxuBmMMcs
My3BIKAHTOM, BHUPTYO030M-IIIOTHHCTOM, IIPUHEC C CO-
0011 HE TOJILKO CBOW HHCTPYMEHT, HO M ILIKOJTY UI'PBI HA
HeM, pa3pabOTaHHYIO Ha pojuHe (TJe JIOTHS Obuia B
ocobom mouete)» [12, c. 68].
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JlrotHs bap6ana siBUIach MPOTOTUIIOM TYPKMEH-
CKOTO IyTapa — ABYXCTPYHHOT'O IIMIIKOBOTO HHCTPY-
MEHTa, HEU3MEHHOTO CIIyTHHKa HapOJHBIX MY3bIKaH-
ToB. Hexneinuii kaMmepHbIli TeMOp ayTapa, U3roTas-
JMBaEMOTO0 M3 TYTOBHMKAa W a0pHKOca, CIocobeH
OTpPa3UTh CaMble TOHKHE YyBCTBA JIYIIN YEJIOBEUECKOM.
SBnssick npeeMHuKaMu bap6ana, TypKMeHbI U3 Beka B
BEK COBEPILEHCTBOBAJIM CBOE HCIOJHHUTEIBCKOE Ma-
ctepcTBO. OpraHNYHO CBSA3aHHAS C MICTOPUEH U OBITOM
HapoZa, TYpKMEHCKas IyTapHas My3bIKa ITOKOpPSET
rTyOWHON M OOTaTCTBOM COJEPKAHUSA, XYI0KECTBEH-
HBIMH 00pa3aMd W CHJIOW 3MOIIMOHAJIHHOTO BO3/CH-
CTBHS.

JlaHHasi cTaThsl MOCBSIIEHA HCCIIEIOBAHUIO TBOP-
yeckol nesirensHocTh [lypnm CapbieBa — BbIgaromie-
rocsi TYPKMEHCKOTO JTyTapucTa, BBICOKUI npodeccno-
HaJli3M, Oe3yKOpH3HEHHas! TEXHUKa U UMIIPOBU3aTOP-
CKH Jlap KOTOpPOIO CHOCOOCTBOBAJIM CO3IaHUIO
WHJMBHYaJIbHOTO CTHJIEBOTO HAIIPaBJICHHUS B TYypK-
MEHCKOM JyTapHOM HCIIOJHHUTEIBCTBE, MMEHYEMOM
wxonaou Ilypau Capuviesa. IIpoBoiuMBbIE B CTaThe aHa-
JUTHYECKHE HCCIEIOBaHMS MO3BOJSIOT, Ha NpHUMeEpe
HCTIOJTHUTENILCKOTO CTHJISI MacTepa, BBIIBUTH OCOOCH-
HOCTH, XapakTEepPH3YIOIIUE TpPAAUIMOHHBIE METOIbI
MPEEMCTBEHHOCTH IyTapHOTO HCIOIHUTEIbCTBA B
Axanckoi mkoe.

/KanpoBo-cTuieBble 0COOCHHOCTH MCHOJIHM-
Tesibckoro penepryapa Ilypan CapbleBa. Axanckas

IIKOJIa, PACTIONIOKEHHAs! B IIEHTpalibHOM yacTu Typk-
MEHHMCTaHa, CYMTA€TCs TJIaBHBIM OYaroM, LEHTPOM
TYPKMEHCKOTO AyTapHOI'O MCHOIHUTENbCTBA. biucra-
TEJIBHBIMU JAyTapUCTaMHU JaHHON MCIOJHUTEIbCKON
Tpamuiuu B XX Beke OblIM AMaHrenbabl ['oHyOeKoB,
Kenp 6axmu, Taumamen CyxaHrynsleB, Mbuuisl Tau-
MbIpanoB, Yaps! TaumaMenoB U Jpyrue My3bIKaHTHL.

Ilypau Capures (1900-1971) — sipuaiimmii npen-
CTaBHUTENb AXAJICKOH HIKOJBI, KOTOPHI CBOMM He3a-
YPAIHBIM HCHOIHHUTENBCKMM MAaCTEPCTBOM M UMIIPO-
BH3aTOPCKUM TaJIAHTOM BBIBENI HCKYCCTBO AYTapHOIO
HCIIONTHHUTENBCTBA HA HEOCATAEMYIO BBICOTY.

Coma 3HaMenuToro neena Caper 6axwu, Ilypim
CapsleB poauncs B cene baMbl, 1 BMecTe cO CBOUMHU
opatbesimu — Opa3oMm 1 Hypsl — osry4us rmoj pykoBosi-
CTBOM OTIIa XOpOULIYIO IPO(ECCHOHANBHYIO IIOAro-
TOBKY ¥ KaK JyTapHCT (MCHIOJIHUTENb Ha IyTape), 1 KaK
THJDKAKUU (MCTIOJIHUTENIb Ha TPEXCTPYHHOM CMBIYKO-
BOM HMHCTpyMeHTe). M3BecTeH Haka3, koTopslii Capbl
GaxiIm gaBaj CBOMM CHIHOBBSIM: «HapomHas Mmy3bika —
9T0 OYpHBIH TOTOK, U YTOOBI MOJTYYUTH U3 HErO XOTS
OBl TTIOTOK, HY)KHO YCWICHHO TpyauThcs» [1, c. 5].
brnaronaps MyApoCTH, TEPIIEHUIO U HAITYTCTBHSM OTLA,
ChIHOBBSI Capbl OaxIM CTaly BBILIAIOIIAMHUCS MY3bI-
ka"TaMu. Camblil crapumii u3 Hux — [lypau CapeieB —
CO3J1a]l CBOE€ HEMOBTOPUMOE HalpaBlieHHE B TyTapHOM
ucnonautTeNbeTBe. B 1934 romy, B mamsaTh 00 OTIE
ITypnu CapsleB COYMHNI CBOH MEPBBIN TyTapHBIN ca3

v(r[becy) «barbmutansap» («[loceamenue»).
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Ilypau Capwies (cnpasa) akkomnanupyem Ha 2udoicare ceoeﬁy omz}y Capbz oaxuu.

Brictynast Ha mpasaHukax u mosix (cBaabOax),
Capsbl Oaxinu HepeaKo 3adupai ¢ co00W ChIHOBEH, KO-
TOpBIE aKKOMIIAHUPOBAIM €My Ha Trujkake. Ha Takux
BBICTYIUICHUSIX FOHBIE MY3BIKAHTBI TIOCTUTAJIN a3bl pe-
Mecia, 3HAKOMHJINCh ¢ APYTMMH W3BECTHBIMH HCIIOJI-
Hutensmu. Ha ognom u3 npasanukos [lypau Capeie
BCTPETWJI 3HAMEHHUTOTO AyTapucTa Keas 6axuiu, KOTO-
PBIif BIOCJICACTBUM CTAJl €TO0 OCHOBHBIM HACTaBHUKOM.
Kenp Gaxmmu mepenan I0HOMY JapOBAaHHIO BECh CBOM
peneptyap u MactepctBo. Jlo konma xu3Hu [lypau Ca-
pbieB C JIOOOBBIO M YBOXEHHEM OT3BIBAJICS O CBOEM
HACTaBHUKE U IepeaBajl ero 3aBeThl y)Ke CBOUM y4e-
HHKaM, B YHCJIe KOTOPBIX TAKHE AYTApUCTHI, Kak Yapul
Taumameoos, Tyeyp Bepowinuszos, Lllamvipam [yp-
banuenecos, HAeovt Mamemaues, Hemvip Hypeenvovies
U IpyTHeE.

Axayckasi IIKOJIa JyTapHOTO HCIIOJHHUTEIHCTBA
HPE/ICTaBISIET COOOH YHUKAIIBHOE SIBIICHHE B Ty TapHOMH
My3bIKe. TypKMEHCKHE JyTapuCThl JAaHHOTO MCIIOIHH-

TENBCKOTO HAaIpaBJIeHUs 00J1a1al0T CIIOCOOHOCTHIO CO-
37aBaTh cllOXkHeHune. BrICOKOXy10KECTBEHHbIE MPO-
W3BEJICHUS, KOTOPBIC, B TO XK€ BPeMsl, HATIOHEHBI YIH-
BHUTEJILHBIM H3SIIECTBOM U «TpereTom». Pactpenenss
JUHAMUKY Pa3BUTHA MO Bcel opme myrapHOTO casa,
OHH JTOBOJAT e¢ JI0 OONBINNX KyJTbMHHAIUI B KPYITHBIX
MIPOU3BEACHUAX M HEOONBIINX MY3BIKaJIbHBIX (hopMax
— BCE 3TO TpeOyeT OOJBIIOr0 MaCcTEPCTBA M OTTAYHBA-
erca Tpaguinmed. I'maBHBIM TpeboBaHneMm aus Oymy-
[IMX Ca3aH/a ObLJIO HEYKOCHHUTEIBHOE CIICOBAHUE HC-
TIOJHUTENBCKON TPaJAUIMU U TBOPUYECKOMY KpPEIO CBO-
ero HACTaBHHKA, BBICOKOTIPO(EeCCHOHATBHOE
HCIIOJTHEHUE BHUPTYO3HBIX JYTapHBIX MYKaMOB H
HAPOJHBIX Ca30B C LEJBI0 JTOHECESHHsSI 3TOTO BHICOKOTO
HCKYCCTBA MOCIEYIONINM ITOKOJCHHUsAM. biaromaps
CTPOTHUM TpeOOBaHHSM IICHHEHINEe 00pa3lbl AyTap-
HOW MY3BIKH JIONIUIA IO HAC B CBOEM IIEPBO3JAHHOM
BHJIC.

CyImecTByeT MHOXKECTBO ONPEACICHUN TpPajIu-
LMK, B KOTOPBIX XapaKTEPHU3YIOTCS Pa3HbIC CTOPOHBI
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KU3HU M ACATEIBHOCTH JIOJCH, WX ONBIT M YyBCTBA
(coBO «Tpaguuus» O3HAYaeT «mepenada»). «MoxKHO
0003HAUUTB J1Ba ACHEKTA, C TO3ULIUH KOTOPBIX Xy10XKe-
CTBEHHAs TPaJULHs MOXKET OBITh OIpe/ieeHa KaK 0Co-
Ob1if peHoMeH KyabTypbl. OMH U3 HUX — NOHUMaHHE
TPaJULMU KaK CTUXUHHO BO3HHKAIOIUE YEPThl MBIII-
JICHHS HapoJa, ero 3CTeTUYECKUX MPUOPUTETOB, KOTO-
pble 00peTaroT yCTOHYMBOCTE B MHOTOBEKOBOI Ipak-
THKE, CHMBOIIU3UPYS cO00H HAMOHANBLHBIA TCHOTHII.
Jpyras Todka 3peHUs — B3IV HA TPaJULUIO KaK Ha
OCMBICJICHAE ¥ CHCTEMATH3aIMI0 CIOKUBIIUXCS YEPT
HAIIMOHAJIFHOTO CO3HAHMS KaK Ha OCOOBIN (heHOMEH,
o0anaronuii COOCTBEHHBIM MEXaHU3MOM KYIIBTYPHOI
MPEeEeMCTBEHHOCTH. B HCKyccTBe 3TOT MeXaHU3M pea-
JIM3YETCs Yepe3 KaTeropuio NpoQeccHoHanu3ma, pox-
nenue npodeccnoHanbHbIX GopMm TBopuecTBa» [11, c.
49].

OxBaTbiBasi BEChb CIEKTP XYJOXECTBEHHOI'O
OIBbITa, TPaJULHUSI CTAHOBHUTCS OCHOBOW mpodeccHo-
HaJIbHOM IIKOJBI, Oy/b TO YCTHAs Iepeaada Wi KOM-
MO3UTOPCKOE TBOPYECTBO. B HapomHOW My3bIKE MOT
TEPMHHOM TPAIMIHS IIPUHATO MOHUMATh HCTOPUIECKH
YCTOWYMBYIO TEpeaady W3 ITOKOJCHHUS B IOKOJICHHE
HaKOIUICHHBIX KYJIbTYPHBIX IIeHHOCTEH. [Ipu 3TOM Bep-
HOCTb TPAJININN HE O3HAYAET €€ O3 yMHOTO KOIHPO-
BaHMA. TpagulMu KU3HECTOMKM JIMIIb BKYIE C HUX
OrpaHHYeHHBIM OOHOBJIEHHEM. B 3TOM 0/Ha M3 OCHOB
uckyccrBa. O6 0co60M OTHOLICHUH TYPKMEHCKUX MY-
3BIKAHTOB K TPAJUIMU INEepefaydl UCIOIHUTENbCKOIO
MacTepcTBa, MHUCal OJUH U3 NEPBBIX HUCCIIEAOBATENCH
TypkMeHCcKoH My3blku B. A. Ycnenckuit: «Ha npots-
JKCHUH TIOYTH IMOJIYTOpa BEKOB TYpPKMEHCKas MY3bIKa
MOYTH HUYETO HE N3MEHMIA B cBOeH cymrHocTH. [TosB-
JSUTHCh HOBBIC MY3BIKaHTBI, COYMHSAJIACH HOBas My-
3bIKa, HO 9TH MY3BIKAHTHI COUMHSIIM TOJBKO B Ipejie-
Jax TPaJUIIMOHHBIX KOMIIO3UIIMOHHBIX HOPM, HE BHOCS
B HUX HUYETO CYIIECTBEHHO HOBOTO» [12, c. 66].

Kaxnaprii gyTapucT, 3aBOEBaBIIMM NpPU3HAHHE
myOJIMKH, KaK MPaBHUII0, 001a1aeT CBOMM COOCTBEHHBIM
UCIOJNHUTENbCKUM cTwieM. Haponuelid aprtuct Typk-
menuctana Enaman HypwiMoB B cBoeit ctathe «K Bo-
MPOCY CPaBHUTENBFHOTO aHAJINM3a HCHOJIHHUTEIBCKOTO
ctuisg Mbuuiel Taumypaznosa u Ilypnu CapeieBay, nu-
mret: «O6a my3pikanTa (Mpuntsl Taumypaznos u [Typiu
CapbIeB) MOy TPEKPACHYIO MIKOJTY Y JIyUIITUX MYy-
3bIKAHTOB CBOETO BpeMeHH. VX HCIOIHUTEIbCKUI
CTHJIb CKOHIIEHTPHPOBAJI B ce0e JTyUIINe JTOCTHKECHUS
TYPKMEHCKOW TyTapHOU Tpaguuuu» [7, c. 71].

TypkmeHckas nyTapHas My3blka BOCIPHHHMA-
€TCsI MHOTUMH HCCIEJIOBAaTeNIIMH KaK KaHOHHYECKOE
HCKYCCTBO, BOIUIOIIEHHOE B TPeX(a3HOCTH TeMaTH4e-
CKOTO paszfelna, KyJIbMUHALMU U 3aBepiueHus. [Ipoiins
JUTMTENIFHBIN YT 3BOJIOIHMH, HHCTPYMEHTANbHAS My-
3bIKa TYpKMEH JIOIIUIA 10 HAIIKUX JHEH, BOIUIOTUBIINCH
B pa3BEpHYyTble KOMIIO3UIIMOHHBIE CTPYKTyphl. Kax-
JbI IyTapHBIH ca3 TpeacTaBisieT coOol YeTKyro
CTPYKTYPY, B KOTOPYIO MOT'YT BIIJIETAThCSI HOBBIE TEMBI
Y MMIPOBH3AI[IOHHBIE BCTABKH, 0OOTaleHHbIE HHTO-
HAallUOHHO-MENOANYECKH U MeTpo-purmuuecku. U
XOTS TPEXITAITHOCTh OCTAETCS HEM3MEHHOM, KOMITO3H-
IIUOHHAS CTPYKTYpa JTyTapHBIX ITbEC B PAa3HBIX MPOU3-
BEJICHUAX HUCIIOIB3YyeTCS MO-Pa3sHOMY.

B My3blke yCTHOHM TpagulMu «OTXOJ OT KaHOHA
HEPEIKO BOCTIPHHUMAIICS KaK HapyIICHHE HOPM XyI0-
KECTBEHHOH ATUKU. 1 TeM He MeHee Ipon3BeIeHH Ka-
HOHHMYECKOTO MCKYCCTBa 00JIalaliv TI0JIHOH MepoH ac-
TETUYECKOTr0 BO3AEHCTBUS. MexaHn3M ero tem Oosee
HHTEPECEH, YTO CBEXKUE XYHO0XKECTBEHHbIE BII€UaTiIEe-
HUSI KaXJIBIH pa3 BBI3BIBAIOTCS CHCTEMOW M COIIPSIKE-
HUEM DJIEMEHTOB, JAaBHO CJIYIIATENII0 W3BECTHBIX,
YCTOWYMBBIX B CBOEH CEMAHTUKE U IOTOMY MPEACKa3y-
embIx. llupoTa quana3oHna BO3AE€HCTBUS TAKOTO UCKYC-
CTBa BO MHOTOM 3aBHCAT OT TaJaHTA HCIIOJHHUTEIS-
TBOpLay, mumieT uccuenosarens H. [llaxnazaposa [11,
c. 58].

Hcnonnurensckuit penepryap Ilypmu CypseleBa
BKJIIOUAeT B ce0sl CBBIIIE COTHU JyTapHBIX MPOHU3BEE-
nuid. K »xaHpy MHHHATIOp, B KOTOPBIX Tpex(a3HOCTh
paBHMBAETCsl €AMHOXIIBI, OTHOCSATCS TaKUE AyTapHBIE
nbeckhl, kKak «Mapai renau» («Mapan npumiay), «Cain-
naHa» («Konpiymascs noxonka), «Kapapsim» («Pe-
mieHne»), «Xapanm goHam» («OOpén ycrokoeHme),
«Hsurep ropysan» («OTKpOIOTCS IPOCTOPHI»), «ATIBIK
orman» («BmroOnenHsiity) u apyrue. Ilo cremeHn
YCIIO)KHEHHS B KOMITO3UIIMOHHOM W TEXHHYECKOM OT-
HOIIEHNH MOXKHO Ha3BaTh MbeChl «CEHEM Tenmm»
(«Cenem mpumnay), «AitHay (UMs neBymiKH), «JoH,
roBayM» («JlymeBHast ycnamay), «OBajgaH TeIMH»
(«KpacaBuiia HeBecTKa»), «Hox nepae TOsSH SIPBIM»
(«IToxuHy THOOOBBY).

OOunre  3BYKOM300pa3sUTEIbHBIX  IPUCMOB
HabJI01aeTCs B AYTapHBIX ITbeCax, CBA3aHHBIX C TEMOH
TIPUPOJIBI, ITHUI] U KUBOTHBIX, B MX dncie «Kennmepu
(«Comy0by», «'p13puT WHXUK» («DmamuHTO»), «Ille-
nemn gypHa» («TMHHOKPBUIBIH XypaBiby»), «la-
riapa 6ap» («Mnu x ropam»), «On garmapsra» («B Tex
ropax»), «/larapmany («opa MeuTanmii»), «bue!3
nare» («3Be3nHast ropa»), «Kopme ry3e» («rue-
HOK»), «AT vaman» («Bcamuuk»), «'€poribHBIH aT
oMHaABIIBD («I'€POTIIBI, TapIYIOMNKA HAa KOHEY), «AT
yanapy («Hae3nuuk»), «'bipat» (uMs KoHA ['€porisl),
«beneB» («Cxauxm»), «bara rupenm» («Brliinem B
cany»), «bara ceiine» («I[Iporynka B camy»).

C ocoOrM BooxymesneHueM [lypiau Capeie uc-
TIOJTHSI MacITaOHbIE TyTapHbIE KOMITO3UIMH, B YHCIIE
KOTOPBIX «ANpaJbIK MyKambD («MyKaMm pasilyKn»),
«Xecepmm» («CouyBCTBYIOIIHNY), «XaHT HWBIKaH»
(«[IpobuBmmii cTeHy»), «3p10arozem» («KpacaBuma
3uba»), «JHe» (UM NeBYIIKH), «XaTbDKay (UM Je-
ByLIKK), «ByanBuiMeny», «YdpaiapiM» («YIycTHI),
«bepkenu vokait mykame» («Mykam bepkemny), «Sp
rapa ro3iau» («YepHookas BO3mOOJIEHHAsN»), «My-
kamyap 6amsny («OCHOBHOM Mykam»), «blOpaiipm mra-
IV MyKaMbD», «Kepern keiOmam» u «OKepeHnm»
(«Ixetipan») u apyrue. 3aMBIKAIOT JyTapHBIA pernep-
Tyap TYPKMEHCKOTO MY3bIKaHTa BEpIUIHUHBI TYpKMEH-
CKOT'O JTyTapHOTO MCIIOJHHUTENBCTBA: ca3bl «HO0cyn-OB-
ram» u «lupun-lllekep», NCIOIHEHNE KOTOPBIX IO]
CHJIy JaJeKO HE KaXJOMy WHCTPYMEHTAINCTY. 3ame-
THM, YTO B OTHOLIEHUH (OPMBI KpyIMHOMacHITaOHbIE
JyTapHBIE MbEChI IPEJICTABIAIOT COO0I KOMIIO3UIINH, B
KOTOPBIX YIOMSHYyTasi KAaHOHHUYECKasi TpHaia pa3Bopa-
YHBAETCS B HECKOJIBKO JTAIIOB.

OtnenpHBIM XaHpOM B peniepryape [lypmm Capsbi-
€Ba TPEACTaBIEHBI TyTapHBIE HUKIBI «Mykamiapy,
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«[sipxmmap» u «CanTeIKIapy, KaXIbli U3 KOTOPHIX Xa-
paKTepu3yeTCs ONpeIeIeHHIMH HHTOHAIIMOHHO-JIA 10~
BBIMH JIM0O CTPYKTYPHBIMH OCOOCHHOCTSIMU.

Hukn «'sIpkiap» BKIOYACT B ceOs ceMb IyTap-
HBIX Tbec: «I appsl TeIpk» («CTapblif THIPKY), «SIHABIM
TBIPK», «JloBneTsp ThIpk» (Myxkckoe ums), «Cendu-
HUS3 THIPK» (UMA JeBYyIIKH), «Junum reipk», «Ket-
Yyenu ThIpK» («YTpsMbIA TBIpK») U «MeHAAr ThIPK».
OO0BeANHAIONINM IPUHIUIIOM B JAHHOM ITHKJIE BBICTY-
MaeT TPATUIMOHHEINA J1ax «['BIpK», B OCHOBE KOTOPOTO
HCIIONB3YeTCS XapakTepHas Uil TYPKMEHCKOW Hapo.I-
HOW MY3BIKH HHTOHAIHS C BOCXOSIIIUM WM HUCXOIS-
MM XOJIOM Ha YBEJIHMYCHHYIO CEKYHAY. DTOT MEJIOIU-
4eCcKUil 000pOT BCTpedaeTcss BO BCEX CEMH Ibecax
LUKJIA.

Hytapubiit mukn «CaiTeIKiaapy», COrjacHO €Bpo-
MEWCKON TEpMHUHOJIOTHUH, JAHHBIN IIUKI MOXXHO OIIpe-
JISIUTH KaK «BapUaliy Ha 3aJlaHHYI0 TeMy». B ocHoBe
BCEX MbeC LUKJA JIEXKHUT HapogHas menonus «Iappsl
cantrlk» («Ctapsiit CanThIk»), HA OCHOBE KOTOPOH KO-
puden IyTapHOTO HCHOJHHUTENBCTBA CO3MATH  CIIe
mrecTh mbec. ViMeHa cosareneii mpec 0003HaUYCHBI B HX
Ha3BaHMIX: «IIBIXpl OarmbeIHEH CanThITEY («CanThik
[erxpr Oaxmmy), «ynrennn ca3aHTaHBIH CaITHITBD»
(«Cantpik ['ynrempapl myTapucTa), «Xempa IIBIXBIH
canteirbl» («Canteik Xempa Illuxay), «AMaHrennu
I'ony6erun cantbirel» («Cantbik AMaHrensas!l ['oHy-
Oekay), «['ynmak OarmblHBIH CaNTHITBD) («CanThik
lynnak Oaxmm»), «Mammesn OariibIHBIH CaNTBITBI»
(«Cantbik Mamena 6axmmy).

Kak BuanM, Bce mbechl IyTapHBIX IMUKIIOB «I BIPK-
map» U «CanTeIkiaap» OOBEIMHEHBI B OJHOM CIydae
€MHOM JIaZl0BOM, B APYrOM — UHTOHAILIMOHHOW CHUCTe-
Moii. 11X KOMITO3UIIMOHHOE CTPOSHIE OCHOBAHO Ha 00-
mmx (opMOOOPa3yIOMKUX TPUHIHIIAX TyTapHOH MYy-
3bIKH [4, ¢. 136]. Oco0oi TEXHUIECKOW CII0KHOCTBIO,
U Jla)kKe BUPTYO3HOCTBIO, OTIMYAIOTCS IMBECHl IHKJIA
«Canteikiapy. Kaxxaoe nmponsBeieHue B UKIJIAX MPe-
CTaBIIsET COOOH KOMIO3UIIMOHHO 3aKOHUYEHHYIO, CaMO-
CTOSATENBHYIO CTPYKTYPY, X COBPEMEHHBIEC TyTapuCTHI,
KaK MIPaBUJI0, HCHIOJHSIOT ATH MBECHI T0-OTAEIBHOCTH.
ITypnu CapbleB HCHOTHAN BCE MBECHI TyTapHBIX ITHK-
JIOB, UTO B OYEPEIHOM pa3 JEMOHCTPUPYET YPOBEHB €ro
MacTepcTBa U MpoeCCHOHATI3MA.

Eme omHMM BaXXHBIM JKaHPOM B HCIIOTHHUTEIb-
ckoM perepryape Ilypmu CaprieBa SBISIOTCS AyTap-
HBIEe MyKaMmbl. VCKyccTBO MakamaTa, Kak H3BECTHO,
HUMeeT IHUPOKOE PACIPOCTPAHEHNE Y MHOTHUX BOCTOY-
HBIX HapooB. TepMUH MyKam apabCKOro IPOUCXOXK-
JICHHA ¥ UCTIONIB3YeTCs B Y3KOM 3HAYCHUH, ITOpazyMe-
Bas jaj (nepoe), ¥ B MIMPOKOM — O3HAYasi KPYITHOE,
MHOT'0YaCTHOE MPOM3BEICHHUE TSI pA3IMIHOTO COCTaBa
MY3BIKaHTOB. BOCTOUHBIE MyraMHBIE IIUKIBI 00BEI-
HSIOT B ce0e MHCTPYMEHTAIIbHbIE, IECEHHBIE M TaHIIe-
BaJIbHbIE pa3ziesbl. J{BOPLIOBBII MY3bIKAHT U MBICIUTH-
exib XVII Bexa u3 Masepannaxpa Jepsuw Anu Yaneu
B cBoeM «Tpaktare O My3BIKE» OXapaKTepU30Bal
Illawimakom — Kak CI0XKHOE MO CTPYKType, MHOTOYa-
CTHOE BOKAaJIbHO-UHCTPYMEHTAIbHOE IPOU3BEJCHNUE,
MMOBCEMECTHO OBITYIOIIEE Y Y30€KOB 1 TaKUKOB. «Ma-
KOM — 3TO ITMKJI MHOTOYaCTHBIX BOKaJIbHO-HHCTPYMEH-
TaNbHBIX CIOWT, MPEJICTABIAIONIMX CcO000il Kiaccude-

CKOe Hacjeane y30eKCKOH HapoIHO-TIpodeccHoHATb-
HOM My3blku. byxapckuit Illammakom, Kk KoTOpomy
Hanbosee OJIM3KO CTOSAT XOPE3MCKHE MAaKOMBI, Mpej-
CTaBJIsgeT HanboJjee JPEeBHUH, CTPOIHBIA M 3aKOHYEH-
HBIA 0Opa3en MOJOOHBIX NPOM3BENCHUHA. TeKCThI
[[TamMakoma BIiepBbIE YIOMUHAIOTCA B TPyJI€ 03Ta U
My3bikaHTa Hamxmennuna KaBkabu, uyTo cBUIETENDb-
cTByeT 0 ToM, uTo B XV| Beke LUK 3THX Ipou3Besie-
HUI oKOHYaTeIpHO chopmupoarcs. lllecTs MakoMOB,
COCTaBIIAIOMHNX OCHOBY «lllarmMakomMay, HOCAT cieny-
forue Ha3BaHWs: by3pyk, Pacm, Haso, /[yeox, Cecox u
HUpax» [9, c. 62].

IIpu Takoil XapakTepUCTUKE >KaHPOB BOCTOYHOMU
MY3bIKH BBISBIISICTCS CIELU(PUYHOCTD TYPKMEHCKHX
JyTapHBIX MykaMoB. OTCyTCTBUE B HHUX IIECEHHBIX U
TaHIIEBAJbHBIX PA3/eNIOB, a TaKXKe IMPUHIINIA JIaJ0BO-
HMHTOHAIIMOHHOTO BBICTPAWBaHUs MY3bIKaJIbHOTO MaTe-
puana CBUAETENbCTBYET O TOM, YTO TYPKMEHCKHE MY-
KaMbl K UCKYCCTBY MaKaMaTa OTHOIIEHUS HE MMEIOT.
CaM IpHHIMIT KOMITO3UIMOHHOTO Pa3BEePThIBAHUA Iy-
TapHBIX MYKaMOB B KOpPHE OTJIHMYAETCSI OT HMCKYCCTBa
paru 1 Makamarta [6, c. 53]. OHu pencTaBISIOT co0oi
YUCTO WHCTPYMEHTAIBHBINA KaHP, XapaKTEpHBIN s
HCKYCCTBA KOYEBHHUKOB.

Tak Ha3pIBaEMBIH IUKJ TyTapHBIX MYKaMoOB, IIO
CBEICHUSIM HACTaBHUKOB-TYTapUCTOB, BKIIIOYAET B
ce0s1 ceMb Tibec: «[ oHypOal MykambD» (Ha3BaHUE pac-
TeHus), «loxmene MykambD» («Mykam ['€xnene»),
«Afipanslk MyKambDy («MykaMm pasnykmn»), «bepkenu
4okait mykambl» («Mykam Bepkenny), «blopaiibiM mia-
OUIUTH MYKaMbDy, «DPKEKINK MyKambDy («MyKCKoi
Mykam») u «bam mykamel» (gpyroe HazBaHume «Ca-
priD» — «OCHOBHOH MyKam»).

ITonsiTne yuxn B My3bIKe, KaK W3BECTHO, IPEIIO-
JlaraeT HaJM4he CaMOCTOSTENIBHBIX B KOMITO3HMIIMOH-
HOM IUIaHEe, HO CBSI3aHHBIX MO 3aMblcity 4acteil. Ho
eclii 00paTUTHCS K JIETEH/1aM, TIOBECTBYIOIINM O TPO-
UCXOKACHUH MYKaMOB, TO PAaCKpHIBAETCsA, YTO BCE 3TH
IBECHI CO3/IaBAINCH B Pa3HOE BPeMs U pa3HBIMHU UCTIOJI-
HUTeIsIMA. HanpumMep, ofHa U3 JIereH ] MOBECTBYET O
JqyTapucTe (B pa3HBIX BapHaHTaxX pa3HbIe MMEHa), KO-
TOPBIN, HAOMIOAs 32 KOJIBIXaHHEM Ha BETPY TPaBHI T0-
Hyp6am, co3nan «["orypbam Mmykamsl». [Iporcxoxmae-
HHe JIpyroro ca3a — «[ €kJierie MyKaMbD» — CBSI3BIBAETCS
¢ umMeHeM Amanzenvouvt I onybexa, OCHOBOIIOIOXHUKA
JYTapHOTO UCTIOJHHUTEIILCKOTO HCKYCCTBA, IIOTHOIIEro
BO BpeMs [ €kennHCcKoi OUTBEL, BIOXHOBIISASA yYaCTHH-
KOB Cpake€HUs cBoell My3bikoil. Mykam «bepkenu yo-
Kai» Ha3BaH B UECTh €0 CO3/ATeNsl — CallOKHHUKA T10
npodeccuu, HO cKycHoro nyrapucra bepkenu. Coun-
HEHHasg MM Tbeca HE TONyYmiIa Ha3BaHWA, W IIOCIE
yXoJla MacTepa MOKJIOHHHUKH B YECTh aBTOpa Ha3BaId
ee «bepkenu dokait» («Camoxauk bepkemn»), mobda-
BUB JJISl 3HAUUMOCTH CIOBO «MyKaM».

IMaTpuoTuueckuii MOTUB 3all0K€H B JIETE€HAE
«Mapgmmm mykamel» (wn «blOpaiipiM  magmm),
CO3JJaHUE KOTOPOTO MPUIHCHIBAIOT L IyKypy 6axwu. I1o
JIETeH/ie, TYPKMEHCKUI JyTapuUCT BBIMIPal COCTSI3aHHE
C UPAHCKUM JBOPLIOBBIM MY3BIKAHTOM U BBI3BOJIMII W3
IUIEHA CBOETO OpaTa, TEM CaMBIM CIiacasi HapoJ OT Kpo-
BorponuTusi. Ha ocHoBe atoro cioxera B 1963 rony
KuHOpexxuccep bynar MaHcypoB co3pnan NOJHOMET-
paxueiii kuHOUIBEM «CocTsa3anue» (TypKMEHCKOE
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HaszBanue grbMa «lIlykyp 6aximm»), My3bIKy K KOTO-
pomy Hammcan Hypsl XanmamenoB, B TO BpeMms CTy-
JIeHT MOCKOBCKOM KOHCepBaTOpUU. My3blKka B 3HaYH-
TEJbHOM CTENEeHM ONpeAesiia ycrneX KHHOKApTHHBL,
kotopast B 1964 rony Oblia y10cTOSHA IIEPBO IPEMUU
Ha kuHo(ectuBane pecnyoiuk Cpenneir Azuu u Ka-
3axctaHa. OuenuBast «CocTs3aHue», NpenceaarTenb
JKIOpY KUHO(opyMa, nucarenb YnHruz ANTMaToB mu-
can: «PuIbM HE MOTy4MIIcs OBl TAKUM, €I OBl HE My-
3bIKa KoMIto3uTopa Hyper XanmamenoBa. Jta «HETpH-
JyMaHHas» My3bIKa JIETAeT CIaBy MY3bIKaIbHON KyJIb-
Type TypKMEHCKoro Hapona» [4, c. 113].

HexoTopsle nccienoBaTeny CKIOHHB HAOMIOOATh
B 3aBepIIAIOIIEM pa3jeie MyKaMOB HEOOJbIIOE KOM-
MO3UIIMOHHOE ITOCTPOEHNEe, 0003HaYEHHOE UMY TEPMH-
HOM Mykamaama. OIHAKO, TOJOOHBIN 3MOIMOHAIBHO
HACBILIEHHBIH pa3ien UMeeT MeCTO B OOJIBIIMHCTBE JTy-
TapHBIX MbEC, MOITOMY HE SIBJISETCS NMPHU3HAKOM, 00b-
€AMHAIOIINM UMEHHO 3TH CeMb MyKaMoB. Bce atu pu-
MEpHI, a TaKKe KOMITJIEKCHBII aHaJIN3 CEMH IIPOM3BE-
JCHUH IUKJIa, [OKAa3blBAIOT, YTO TYPKMEHCKHE
JTyTapHbIE MyKaMbl MEXly cOOOH He CBSI3aHBI HH TeMa-
THYECKH, HY JaJJOBO-UHTOHAIIMOHHO, HU B TUIAaHE KOM-
TO3UIIMOHHON CTPYKTYpHI. [l03TOMYy OOBEAMHATE MYy-
KaMbl B OJMH WK1 HeBepHo. Kpome Toro, B pemep-
Tyape TYpPKMEHCKHX IyTapHCTOB MOXXHO HAaCUHTaTh
OKOJIO yX JIECSATKOB bEC, B HA3BaHUHM KOTOPBIX (UTY-
pupyer cioBo «Mykam». Kak jxe BO3HHK IUKI «My-
Kammapy («Mykambl»), W T04eMy B HEro BOIILIH
HUMEHHO 3TH CeMb Ibec?

ITo Bceit BepOSTHOCTH, B CO3AaHIH TYPKMEHCKHX
MYKaMOB BaXXHYIO POJIb ChITPAJIM HEKOT/1a TECHBIC KOH-
TaKTbl C COCEIIMHM — a3epOalIKaHCKUMH U Y30eK-
CKUMH HCTIOTHUTEIIIMH. A3epOaiikaH TypKMEHCKIMHU
MY3bIKAaHTaMH BCET/la BOCIPHUHUMAJICA KaK KYJbTYp-
HBII LEHTpP, KOHIEHTPHPYIOMHMI B cebe BBICOKOIPO-
(hecCHOHATBPHYIO HApPOJHYI0 My3bIKy. HacwlmeHHas
My3bIKalbHas )KM3Hb, KOHKYPCHI HAPOJHBIX NEBIOB U
WHCTPYMEHTAJIHCTOB, IOJIydeHHE OJarocioBEeHHs OT
HACTaBHUKOB — BCE 3TO MPUTATHBAJIO TYPKMEHCKHUX HC-
MOJIHUTENIeH. YTOMUHAHUSA a3epOalKaHCKUX TOpo-
JIOB MOXHO BCTPETHThH B CIOKE€TaX HAIMOHAIBHBIX Jie-
CTaHOB, B 0COOEHHOCTH B SITM30/aX, HOBECTBYIOIINX O
MOXOXKAECHUSIX Oaxmy. B myTapHOM HCIIOIHHUTEIHCTBE
TYPKMEHCKHE MY3bIKaHTBl TaKXKe CTPEMHINChH HOApa-
JKaTh CBOMM KyMHpaM. DTHM MOXXHO OOBSCHHTH, K
npuMepy, 0003HaueHNE KyIbMHHAIIMOHHOH 30HBI B BO-
KaJIbHO-MHCTPYMEHTAIIbHBIX IIbecax 0axIIi TEPMHHOM
Hlupsan (pernoH B A3sepOaiimkane). BricTymieHue
TYPKMEHCKHUX MY3BIKaHTOB 4acTO 3aBEpIIaeTCs SIPKOH,
JMMHAMUYHON Menoauen «A3zepbaimkany, d3QpeKTHoe
HCIIOJIHEHUE KOTOPOH 3HaMEHYET HaUBBICIIUN YPOBEHb
MacTepCcTBa HAPOTHOTO MCTIOJTHUTETIS.

TypkMeHcKHe MY3BIKaHTBI 3aMMCTBOBAJIM CIIOBO
«MyKam» ISl TOTO, YTOOBI IMOTYEPKHYTh 3HAYUMOCTh
JyTapHBIX NPOU3BeJeHUN. B TypKkMEHCKON KyJbType
TEPMHH MYKaM HECeT B ceOe MOHATHE JKaHpa, XapaKTe-
PHCTHKaMH KOTOPBIX SIBISIOTCS NPO(ECCHOHATIN3M,
3peNocTh U MacTepcTBO. B nanmpHelimem MHOrue npo-
W3BEICHUS TOJYYMIIH «CTaTyc» MYKaMOB, HO TOJIBKO
cemMb u3 HUX (ucxons u3 mukiIoB «bipkiaap» u «Cain-
TBIKJIAP», KQKIBIH IO CEMb Ca30B) HAPOIHBIEC UCIIOTHH-

TeJn 00BEIMHUIN MyKaMbl B OTAETbHBIN UK. «C Te-
YEeHHEM BpEMEHH LIUKI «MyKamiapy 3aHsul IPOYHOe
MECTO B pemnepryape TYPKMEHCKHX HCIOJHUTENEH
AXanckod IIKONBI, a CIOBO MyKaM B TypKMEHCKOH
KyJlbType CTaJl0 HUCIOJIb30BaThCA AJIS OMNpEAeTCHUs
BBICIIICH CTENEeHU HICHHOIr0 M UCIONHUTEIBCKOTO CO-
BEpIICHCTBay [2, c. 223].

[Typnu CapbieB ObIT HECPAaBHEHHBIM HCIHOJHHUTE-
JeM OyTapHbIX MykamoB. Kpome Toro, B pemepryape
HAaCTaBHHKA €CTh PAJ IIbEC, KOTOPBIE COIEpKaT B ceOe
OCOOCHHOCTH MHOTOYaCTHOTO IIMKIA. OTO IIBECHI
«Xamxuromak» («be3pykuit Xamxm»), «bypHamax»
(«Oneuanenssritn) n «Jdagem» («Croparoy»). Kaxmoe
13 9TUX BUPTYO3HBIX NPOU3BEACHUII IPEICTABIAET CO-
00l MHOro4acTHyro Kommo3unuio. OJHMH TOJNBKO
«XaKurosak» o0beuHIET B ce0e COYMHEHUS YEThI-
pex aBTOPOB, BCE YAaCTU CAMOCTOSITEIbHBI B KOMIIO3H-
LIUOHHOM U paMaTypruueckoM OTHOIICHUH.

Baxnoti 3aciyroii [Typnu Capeiesa siBisieTcst 000-
ranieHue MCIOJHUTENBCKOTO pernepTyapa APYTHX JIo-
KaJbHBIX IIKOJ. B35B 32 OCHOBY My3bIKaJIbHBIE TEMBI,
xapakTepHble Mapsl (FOr0-BOCTOYHBIA peruoH Typk-
MeHHcTaHa), bankan (3amamseni) u Jamorys (ceep
rocynapctBa), [lypnn CapsleB co3faBan BEIHKOJETI-
HBIE 00pa3Ibl AYTAPHOTO WCIIOJHHUTEIHCTBA B TPAAH-
LM ¥ HCTIOJIHUTENbCKOM MaHepe AXalICKOW IIKOJIBI.
Cpenu Takux MpOU3BEICHUI B pemepTyape MacTepa
MOkHO Ha3BaTh «Kapap ongym», «Kuunmy», «TyHuzne-
phs» (Ha3BaHME pekn), «Smputbann (Ha3BaHUE pacTe-
Hust), «Barteiapipy» («Bpems npunuioy), «bubu» (nms
JEBYIIKH), «Xom ran uaam» («OcraBaics») U ApyTHe.

MeToas! uMnposu3anuu. Kaxmnoe u3 ncronsse-
MbIX npousBeneHuidl Ilypiun CapbleB «HachILam»
CBOMM «aBTOPCKHM Kpemo». To ecTh, B CIOXHYIO H
MHOTOCTPYKTYPHYIO KOMIIO3UIIMIO TyTapHBIX MHEC Ma-
CTep MUKAHTHO JJ00aBIIsAI HEOObIINE CBI3KH U KaJICH-
I[UH, BCTYIHUTEIbHbIE WM 3aBEPINAIOIINE TIOCTPOCHUS,
OTZENbHBIE 000POTHI U CEKBEHIINH, KOTOPbIE, HE BIIUSIS
Ha OOIIYI0 KOMIIO3MIIMIO JyTapHBIX IbEC, IPHIABAIIH
UM CTPYKTYpHO-)XaHpoBoe oOHoBjeHHe. Kak muimer
E. bobpoBckuii, «mpou3BeieHNe, XpaHUMOE B MaMSTH
UCIIOJHUTENS, 3a()UKCUPOBAHO B BHJE CEPUH MBICIIHU-
TEeNBHBIX porpaMM. Ho BOT HcrosHeHne 3aBepIuaeTcst
— MPOM3BEICHUE «IEPEXONT)» B CO3HAHHE CITYILIATEINs,
ocraercs B ero mamsatu. OH «YHOCHT €ro B CBOEM
CepALe», IPOJ0INKAET «CO3EPIATh» €ro, BpeMst OT Bpe-
MEHHU BO3Bpallaercs K Hemy» [3, c. 25].

[ToMUMO IIPUHIMIIOB JpaMaTypruH, 3a0KEHHBIX
B K&XIOM KOHKPETHOM MY3BIKaJFHOM IIPOU3BEICHUM,
CaMo BBICTYIUICHHE TYPKMEHCKHUX MY3BIKaHTOB CTpO-
WTCSI IO IPUHINITY TUHAMH3AIINH, TO €CTh TOBBIIICHHUS
CTENEHH SMOIMOHAIBHOrO Bo3JelcTBUsA. TypkMmeH-
CKHE IyTapHBIE NMPOU3BEICHUS HACTOJBKO CIIOXKHBI B
TE€XHUYECKOM OTHOILIEHUH, YTO JaXKe CaMbIil UCKYCHBIN
BUPTYO3 32 OJJHO BBICTYIIJICHHE CMOJKET ChIrpaTh He 00-
nee 10-12 cazoB. U nanHas «HOpMma» TpeOyeT BBICO-
KOTO InpodeccrHoHann3Ma 1 BblIepKKH. [Ibecsl B Mo-
MEHT UCTIOJIHEHUSI PAcIIONaTratoTCs 10 CTENEHU YCIIOXK-
HEHUs  UX  KOMIO3UIMOHHOM  CTPYKTYypel U
HCTIOTHUTENIECKOW TEXHHUKH. 3aBepIIaeT BRICTYIIIICHHUE
QyTapucCT, KaK MPaBHJIO, MCIIOMHEHWEM Ibechl «bai-
casat» («MemoBas Cast»), mociae KOTOPOTO My3bIKa
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yxe He 3ByduT. B pemepryape Ilypim CapwieBa nme-
€TCs1 HECKOJIbKO BapUAaHTOB JIAHHOTO Ipou3BecHUs. B
OJTHOM M3 HuX — «YpreHwin bancast» — urypupyer
HalMEHOBAHUE MECTHOCTH Ypeeny. CTuUeBast HaIpaB-
JICHHOCTb JaHHOMH IIIKOJBI, pacIONI0XKEHHO! Ha ceBepe
TypkMeHHCTaHa, TECHO CBA3aHAa C JMUYECKOW Tpaau-
nue. Bo3MoXkHO, MeIOAMKO-pUTMHUYECKHE HHTOHA-
MM, OTJIMYAIOIIUE HCIOJHHUTEIbCTBO Oaxuiu-Oe-
cmanyu (SMAYECKAX CKa3WTeNeH) MaHHOTO pETHOHA
BroxaoBw [Typmu CaprieBa Ha co3aHNe OOHOBIICH-
HOr0, MCKPOMETHOI'O BapHaHTa 3aKJIIOYUTEIBHON
MIbECHI, NOMYUYUBILIEH Ha3BaHUE «Yprenunu bancasry.

HMMeHHO MMIIPOBU3ATOPCKUM Hap, B COUETAaHUU C
Onectsmeit TexHukod, Beigenser Ilypmau CapsleBa
Cpeay IPYrux TYPKMEHCKUX AyTapucToB. «TypxkMmeH-
CKHE OaxmM SIBISIOTCS NPEACTABUTEISIMU XyJOXKe-
CTBEHHOI1 My3bIKH U CBSITO UTYT €€ 3aBEThI, Oaronaps
4eMy TypKMEHCKas My3blKa U ABISE€TCS, C OAHOM cTo-
POHBI, CTOJIb CBOEOOpa3HOW, a, C APYroi CTOPOHHBI,
CMOTJIa COXPaHUTh Ha NPOTSHKEHUU BEKOB CBOU JPEB-
Hue Tpaguuuuy. B To ke Bpems, nuiier B. Ycnenckuid,
«OaxIIy TTONaTaroT 3a/1auei CBOeH KU3HU U Ipoeccuu
nepenady My3bIKM CBOMX OTIIOB B TOM BHJIE, B KAKOM
OHHM €€ OT HUX MOJYYHJIU, U COBEPILIEHHO CO3HATEILHO
MPOTUBOIIOCTABIISIOT CBOE UCKYCCTBO UMIIPOBU3ALINH,
CTOJIb CBOWCTBEHHOH MHOTMM BOCTOYHBIM Hapolam,
HanpuMep, KUpruzaM, KaJIMbelkaM M Apyrum» [12, c.
75].

MMIpoBU3allMOHHOE HA4yaja0 B TPaaULAOHHOU
HapOJIHOH Mpe/onaraeT pa3IndyHble CI0COObI BOCIIPO-
W3BENICHUS MEJIOINH, IPU KOTOPOI KaHOHU3UPOBAaHHAS
KOMIIO3WIIMOHHAsT OCHOBa IyTapHOTO casa (TemMa —
KYJIbMUHALIUS — U 3aBEPILCHIE) OCTaeTCs HEN3MEHHOM.
Yamie Bcero [1. CaprieB mpuberan K 0OHOBJICHHIO He-
TeMatuueckoro marepuana. OgHUM U3 METOJOB HM-
MPOBU3ALIMOHHOTO MOJAX0Ja SIBJISIETCS BUAOU3MEHEH-
HOE MOBTOpPEHHE pa3zesia TyTapHOIl mbeckl, MO0 He-
6onpmioro mocrpoeHus. «B My3bIke, Kak BPEMEHHOM
HCKYCCTBE, TOBTOPHI HEOOXOAMMBI [T 3aKPEIUICHHS B
MaMsTH TIaBHOTO, OCHOBHOTOY [5, c. 15]. Bpemennas
NpUpOJIa My3bIKH MPEISITCTBYET (HUKCAMH BHUMAHUS
Ha JII00OM MOMeEHTE B OECTIPEPBIBHO IPOTEKAIOIIEM MO~
Toke 3BydaHuil. [loaTomMy mosHOTAa W TiIyOWHA BCEX
KOMIIOHEHTOB B HX B3aUMOCBS3SIX MPEICTABISIOT
ONpeJeNIEHHbIE TPYJHOCTH IIPU OAHOKPATHOM IIPOCITY-
IMBaHUM (TeM OOJBINE, YeM CIIOKHEE MYy3bIKalbHas
TKaHB). BBIXOJJOM MOXXET OBITh TOJBKO IOBTOPCHHE
JAHHOTO (pparMeHTa MY3BIKH.

Ucnonuutensckas mnpaktuka I[lypnmu CapsleBa
YYUTBIBAJA 3TH CIyIIaTeNlbCcKue TpeboBanus. B mpous-
BEJCHUAX yTapHCTa TOBTOPHOCTH CIYXKHUT Kak OBl
MOJATBEPIKICHHEM H30pPaHHOTO MY3BIKAHTOM XYyIOKe-
CTBEHHOTO paKypca HCIIOJHEHUS, YCHINBAs KaKue-To
SJEMEHTHl U MOJYEPKHUBasl UX 3HAYMMOCTb. «Ciymias
MEJIOJIMIO, MBI OOJBbIIEH YacCThIO MOXKEM Pa3IMUHTh,
y3HaTh B HEH 00OPOTHI, KOTOPBIE HAM Y)K€ M3BECTHBI
WK CXOJHBI C U3BECTHBIMH, BCTPEYABIINMHUCS HAM pPa-
HEe ¥ OCBOCHHBIMU HaluM cityxoM. ITpu noBTopenun
MBICJIH JIeT4e BOCIIPHHUMAETCS €€ CTPOEHUE, dKCIIpec-
CHsl, SICHEEe OIICHHWBAIOTCS XyJIOXKECTBEHHBIE [ETalIH.
JKuBO#l MCHOJHUTENh, BHOCUT B IOBTOPEHHE HOBYIO
HIOAHCHPOBKY, KOTOPYIO HET OCHOBAaHHII WTHOPUPO-
BaTh KaK MOMEHT pa3BUTHs. VIMEHHO 3TH JBa SIBICHUS

— yriryOneHue BOCTIPUSATHS K OOHOBIIEHHE HHTEPIIPETA-
LUK — SIBIISTIOTCS 3JIEMEHTaMU Pa3BUTHS, HE PUKCUpye-
mble B HOTax» [10, c. 61]. [loMuMo Ha3BaHHBIX MpHE-
MOB, B. YcmeHckuii TOBOPUT «0O BBIpaOOTaHHBIX B
TYPKMEHCKOH MY3BbIKE IpHEMax «U30eraHus TOHUKI»
JI0 TIOCJIEIHETO KaJaHca TEMBI U O IpHEeMax pacIiupe-
HUSI TEMBI, YHACJIO KOTOPBIX ObIBAET 3HAYUTEILHO» [12,
c. 383].

BaXHBIM 311€MEHTOM B AYTapHBIX IIbECAX SBIIS-
IOTCSI CEKBEHIIMH — €I€ OJMH THI MOBTOpHOCTH. Kax
ormeuaer wucciepoBatens E.IL. OcumoBa, «mpomecc
Pa3BUTHUS MEJIOJMYECKOTO MaTEpHaia CBA3aH C €ro Ba-
PpHAHTHBIM H3MEHEHHEM, a B 00pa3iax 0oee mo3aHero
BpEMEHHU — BBEJICHHEM CEKBEHLIMOHHOCTH» [§, c. 7].
BricoTHOE epeBIKEHNE NCXOJHOTO MOTHBA, (passl,
noctpoeHuss — (axT oOHOBIICHHUS, dPPEKT Pa3BUTHS.
VIHTOHAIIMOHHBIE OTTEHKH 3BYKOB U HHTEPBAJIOB CO00-
LIAI0T CEKBEHIMU AOMOJIHUTENIBHYI0O HMHTEHCUBHOCTH
pasButus. Hesb3st 3a0bIBaTh, YTO BOCXOASINAS CEKBEH-
ST, KaK MPaBWIO, €CTh IPEABAPUTEIHHOE ICHCTBHE
niepernt 6osee 3HAUNTEIBHBIM 3TAIIOM ITporecca popmo-
00pa3oBaHMs, MPOTEKAIOIMEM HEPEOKO HA BBICOKOM
3BYKOMHTOHAIIHOHHOM YPOBHE — IT€pe KyIbMUHAIMEH
(IlImpBaHOM). AHAIM3 BOCXOJSIINX U HUCXOASIINX Ce-
KBEHLMM B Ipou3BeIeHUsX, ucnonnsaeMbix [lypnu Ca-
PBIEBBIM, TOKa3aJ, YTO HAPOAHBIH MY3BIKAaHT BOCIIPH-
HUMaeT CEKBEHIIMU KaK Ba)KHEHIIH GakTop pa3BuTHS,
MO3BOJIIIOIINN  YCUIIMBATh XYI0’KECTBEHHO-3MOLIHO-
HaJIBHYIO BBIPa3UTEIBHOCTh AyTapHBIX Ibec. MIHTOHA-
LIMOHHOM MAaHEPOH AYTapUCT BBIABISIET XapakTep U
HalpaBJICHHE 3BEHBEB CEKBEHIMH. B cmiry ocoboit
PO HAarHETAHWs] JTUHAMHKH DPA3BUTHS, BOCXOAAIINE
CEKBEHIIMM PACIIOJIaraloTcs OOBIYHO B HaYase MOCTPO-
CHHS, a HHUCXOJSIINE — B KOHIE MOCTPOCHHMS, JIMOO
OIIKe K HEMY.

«  YCTOHUMBOCTE M 0053aTE€IBHOCTh THIOBBIX
KOMITO3UIIMOHHBIX MY3BIKJIBHBIX CTPYKTYp HE HAaJo
abcomoTH3NpoBarh, — cunraer A. Coxop, — OHH OT-
HIOZb HE BEYHBI M HE YHHBEPCAJIbHBI, TaK Kak 0000-
MIAIOT ONPEAETICHHYI0 TBOPUYECKYIO IPAKTHUKY, HCTOPH-
4YecKd U 00liecTBeHHO oOycioBieHHyl0. Ho B To ke
BpeMs UX paclpOCTPaHEHHOCTh U CPaBHUTENIFHOE 0TI~
roJIeTHe HECOMHEHHBI. [IpudnHa MX >KM3HECTIOCOOHO-
CTH SICHA: KOJIb CKOPO B MY3BIKE KaK BBIPa3HTEILHOM
BHJI€ UCKYCCTBa BOCIIPHATHE JIMIIb B MaJIOH CTEIEHU
MOJKET UCXOANTH M3 JIOTHKH CBS3€H M MOCIEAOBaHUS
HarJIIHBIX 00pa30B M MOHSTHH, OHO JOJDKHO MMETh
OIIOPY B MHOTOKPATHO MCIIOJIb30BAHHBIX U TIOTOMY XO-
POIIO 3HAKOMBIX CIYIIATENI0 KOMITO3UIIMOHHBIX CXe-
Max, 0000IEHHO OTpaXKaloIIMX THIHYHbBIE, Hanboee
pacnpocTpaHeHHbIE (OPMBI IBHKEHUS W MBIIIICHUS
(conmocraBneHne, HW3MEHEHHE, DPAa3BUTHE, BBIBOJ H
T. 1.)» [10, c. 157].

B tBOpuectse [Typnu CapsleBa HOBaTOPCKUil OA-
X0/, MPOSBISIOIIUICS B UCIOIB30BaHUM HMIIPOBU3A-
LIMOHHBIX BCTAaBOK, HanOOJIee HAIJIAJHO PACKPBIBAETCS
B 3aKJIIOUYMTENIBHBIX pa3fenax AyTapHbIX mbec «Kerm-
nepu» u «Xatbikay, «EB 6axmmy, «Hsnep ropynam» u
«CeHeM rengu.

B mpece «Cartamasim» («IToBcTpeyan») uMmpo-
Bm3aoHHbI moaxon Ilypmm CapeieBa mpocTymaer
eme 6omee BRITYyKI0. Ha mpoTspkeHnu Bcero mpounsse-
JCHHS TyTapuCT BUIOM3MEHSAET HE TOJIBKO OTICIbHBIE
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SIIEMEHTHI HAPOIHOM MENIOANH, HO ¥ BBOJUT Pa3BEPHY-
TYIO KaJIEHIIMIO B CEPEIVHE Pa3BUTHS.

OOoramienue MeNOJMYECKOH JIMHUK JyTapHBIX
MPOU3BEICHUI ITyTeM OpHaMEHTUKU BCTpedaeTcs Io-
YTH BO BCEX UCIOJHSIEMBIX HACTAaBHUKOM IpOU3BeEje-
HusX. OfHUM U3 caMBIX SIPKUX IPUMEPOB SIBIISETCS
«upun-Ulekepy («M3ymurensuas Illupun»), rae
ITypnu CapeleB mpUMEHSIET 3JIEMEHThI UMIIPOBU3ALIUH,
HNPUCYIIHIE TOJIBKO EMY OJTHOMY.

3akiaouenue. Takum o6pa3oM, KaHPOBO-CTHIIE-
Bas XapaKTEPHUCTHKA HCIIOJHUTEIBCKOTO HACIequs
[Typau CapbleBa MO3BOJISET 03apaKTEPU30BATH HCIION-
HUTEJIBCKYIO TPaAULMI0 AXaJICKOH HIKOJIBI — 3TOrO
LEHTpa IYTapHOTO HMCIOJHHUTENbCTBA, ¢ OOraTeiIimm
pernepTyapoM U 0coOBIM NMPOpeCcCHOHATBHBIM MOAXO0-
JIOM K UCIIOJHAEMOH Mys3bike. JKaHpoBoe pa3Ho0Opa-
3ue ucnonaHseMbix Ilypmu CapbleBbIM NpOU3BEICHUN
XapaKTepU3yeT BeCh CHEKTP UCIIOTHUTENILCKOTO Hacle-
qust Axanckod mikonbsl. JlyTapHble ca3bl JTaHHOTO
HaIpaBJIeHUs IPEACTABISIIOT co00i BhICOKONpodeccH-
OHAJIbHBIE JKaHPBI YCTHOM TpaIuLMH — SBICHUE CIIOXK-
HOE, MPOIIEAIIEe MHOTOBEKOBYIO 3BOJIIOLUIO, KIACCHU-
YECKMM 3aBEPIICHUEM KOTOPOH SBIAETCS AyTapHOE
Hacnenue I[lypnu CaprieBa.

TypKkMEHCKHI AyTapUCT MOBCIOLY, HO OYEHb Je-
JIMKaTHO HCIIOJIb30Ball MMIIPOBHU3AIMOHHBIE METOJHI,
KOTOpBIE TPOSBUINCH B Pa3HOOOPa3UU MCIIOIHUTEINb-
CKHUX IIPUEMOB, OCOOCHHOCTSAX MEJIOANYECKOTO U JIaJ0-
BOTO Pa3BUTHs JyTapHBIX IbEC, B CIEHUPUUECKOM
OCBOCHMH 3BYKOBBICOTHOTO IpocTpaHcTBa. Kak oTme-
gaer npodeccop E. Hypeivos, s ITypnu CaprieBa
«XapakTepHbl U3yMHTENIbHAs ManbleBas TEXHHKA U
YAUBUTENILHOE YyBCTBO MHCTPYMEHTA. B cTporyro ka-
HOHHMYECKYIO (hOpMY TyTapHBIX IPOU3BEICHUI OH BCe-
rfa CTPEMMIICS BBECTH JJIEMEHT MMIIPOBHU3AaLMOHHO-
cti. MeI He ommbemces, ecii HazoBeM [Typmu CaprieBa
MY3BIKaHTOM-HMIIPOBH3AaTOPOM, MY3BIKAHTOM-BHPTY-
o3zom» [7, c. 74].

CoOBpeMEHHUKH U TOCTIEIOBATENH UCIOTHUTENb-
ckoif Tpaguuuu Ilypau CapeieBa CpaBHUBAIOT MacTep-
CTBO CBOETO HACTaBHHKA C «OCTPHEM JIE3BHY,
HACTOJIBKO OHO OTTOYEHO M Oe3ykopu3HeHHO. Ilypiu
CapbleB € JETKOCTBIO HCIIONB3YET CIOXKHEUIINE HC-
MOJHUTENNBCKAE MPUEMBI, HACBIIAs MX MHOXKECTBOM
(UIUrpaHHBIX OPHAMEHTOB M MEIM3MAaTHIECKUX YKpa-
LIEHUH, CBOMCTBEHHBIX TYPKMEHCKOH IyTapHOH MYy-
3pike. OmmMpasich Ha 3al0XKE€HHbIE Tpaauiuend Axan-
CKOM IIKOJIBI KOMIO3WIMOHHONW OCHOBBI JYTapHBIX
nbec, [Typan CapbleB «0XHMBUID» UX cBOel (aHTazneit
U UMIIPOBH3ATOPCKHUM JTApPOM, BBIBOJS KAXKIAOE MPOU3-
BEJICHWE HA YPOBEHb HHCTPYMEHTAIBHOTO IIIEEBpa.
Ob6nanas yIuBUTEIBHOM KU3HECTIOCOOHOCTRIO, TPaIH-
IIUH TYPKMEHCKOTO AYTapHOTO HCIIONHHUTEIHCTBA C
JMr000BBIO TIEPEAlOTCsl U3 MOKOJICHUS! B TTOKOJIEHHE U
OCBAMBAIOTCSl COBPEMEHHBIMH MacT€paMU HAapOJHOIO
TBOpPYECTBA.
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Abstract

The Physical Model (FM) of the genome cognitive abilities and of the special memory (SM) cognitive abilities
is created on the experimental data. From the FM follows: every living object and genome have SM; SM remotely
perceives the meanings of texts, the mental influences and the information coming from the environment; senses
govern somatic processes up to changes in genome state; this generates rapid evolution in addition to Darwin’s
evolution;, SM does not manifest in the object’s material signs; SM is nonmaterial; SM is, according to prominent
biologist Layll Watson, the desired complement to the somatic system and is its organizer. This is consistent with
physical and biological experiments and observations.

Annomayusn

Ha ocnose sxcnepumenmanvhvix 0annvlx cmpoumcs Qusuieckas mooeiv (OM) KoeHumueHvix cnocooHo-
cmeti eenoma u ocobou namsmu (OI1). Uz @M credyem.: ecsikuil scusoul 06vekm u eenom oonadarom OII; OIT
()ucmaHquHHo socCnpuHumaent CmuvlCibl mMeKcmos, MblCI1EeHHbLX 6o30eticmeuil u qubopmauuu, ucxodﬂwezl us
OprofcaiomeL? cpedbz; CMbLCIbL YNpaesisaiom CoMamudeCKumu npoyeccamu 6njionto 00 UBMEHEHUU COCMOSHUS 2e-
HOMa, 5mo nopo:)fcdaem 5bzcmpy;o 260J1I0UUIO 6 oonoJnenue K 2601I0UUU ﬂapeuﬂa; OIl nukax ne nposeisiemcs 6
mMamepuaibHblX NPpUIHAKAX 06bel<ma, Aensaemcs HeMamepuaﬂbHOﬁ, Aensaemcs, no caioeam 8uono020 buonoza J-
eana YO}’}'ICOHG, UCKOMbBIM OONOJIHEHUEM K COMAMUYECKOl cucmeme u seiaemcs eé Op2aHu3amopom. Omo coena-

cyemces ¢ usuyeckumu 1 OUOIOSUYECKUMU ONBIMAMU U HAOTIOOEHUAMU.

Keywords: cognitive abilities, genome, special memory, rapid evolution, meanings and their actions, process

control, somatic system and its organizer

Knwuesble cnoea: xocnumusHwle CI’IOCO6HOCWZM, CEHOM, ocobas namsame, 6blcmpa}z I60J1I0Y U, CMbBLCIIbL U UX
6‘03061201’)’16“}2, ynpasjieHue npoyeccamu, comamudeckas cucmema u eé opeanuzamop

BBEJEHMUME. Jlannas ctaThs NpeJICTaBIAET CO-
60if M30KeHNe OKJIa/la aBTOpa Ha CTPUM CEMHUHApe
«PU3UKA U BUOJIOI'UA» 24.06.2023. 3mecn, Ha
OCHOBE OKCIIEPUMEHTAIBHBIX JaHHBIX, OCYIIECTBIIS-
eTcsl TOMCK KOTHHTHBHBIX CIIOCOOHOCTEH TeHOMa M
0co00lf MaMsATH MaTepHaIbHBIX OOBEKTOB, CTPOHMTCS
COOTBETCTBYIOIIAs (hpr3MUEcKast MOAENb, U N3y4YaroTCs
eé clIeICTBHS.

OCHOBHOWM PA3JIEJI. B ombitax Mapussl
AnppusmeBoi [1] mox akBapumyM C MKpUHKaMH (Ha
PBI03aBO/IE) TOAKIIAABIBAJICS TEKCT C TIOKETAHNEM yBe-
JIMYEHHS KOJTMYECTBA POXKIAIOIINXCS MaJIbKoB. Uncio
MaJIbKOB YBEJMYNBAIOCH 3HAUNTENFHO. KOrHUTHBHBIE
CIIOCOOHOCTH — 3TO CIIOCOOHOCTH BOCIPUHHMATh HH-
dhopmarmro u oOpabateiBaTh e€. Bynem pa3BuBaTh Ko-
THATHBHYIO MOZIeb. B TeKcTe 3amMCKu HET HHUYEro,
KpoMme MH(popMalMK. 3HAYUT HHPOpMANHs BIHIET Ha
pa3BUTHE MKPHHOK. MBI HE BIPHICKMBaeM HH(pOpMa-
IO BHYTPh KaXIOW MKPUHKHU. 3HAYUT MH(OpMALUS
cama JIOCTUTJIa MKPHHOK, CaMa CTajla B3anMOAEHCTBO-
BaTh ¢ MKpuHKaMH. [lox Bo3nelicTBreM uHpOpMaIUH

MKPUHKH Pa3BHUBAIOTCS HE KaK IOMAaio, a B COOTBET-
CTBUU CO CMBICIIOM MH(pOpMAaIMK. 3HAYUT, HHPOPMa-
LIUsI YyIpaBIsieT IPOLeCCaMM Pa3BUTHS CUTYallUH B CO-
OTBETCTBHHM CO cMbIciioM HH(popmanun. Ho TexHnye-
CKHM YIPABIISET Pa3BUTHEM HKPUHOK I'€HOM. 3HAUUT
paboTa reHoMa H3MEHsIeTCs 0] BO3AeHCTBHEM HH(OP-
Manuu. 3HaYUT TEHOM BOCIPHMHS WH(pOpManuio u
Hadan pabotark mo-apyromy. OmHako WHGOpMALHS
pu € mpuéme JOIDKHA TIe-TO pa3MemaThes B 00beKTe
npuéma. 3HaUNT, JOJDKHA OBITH TIE-TO B TEHOME OIIe-
paTHBHAs MaMATh, I'7ie HHOOPMAIIHS OTIEPATUBHO Pa3-
MeIIaeTcs. JTO TOpPAa3UTEeNbHO: HO HH(POpPMALUA
OCMBICJICHHO YIIPaBIISIET HAIpaBICHHUEM IpoIiecca pas-
BUTHS, @ HECMBIIIJIEHBIE UKPUHKHM O0JIAIal0T KOTHH-
THUBHBIMHU CIIOCOOHOCTSIMH OTIEPAaTHBHO BOCIIPHHUMATH
nH(OopManunIo 1 BEIABIATE €€ cMBICIBI. Takas Monenb
SKCHEPUMEHTANBHO IOATBEPKAAETCS CMBICIOBBIMU
MBICJICHHBIMU BO3JEHCTBHUSAMH Ha F€HETHYECKUE IPH-
3HaKu pacteHnid. CooTBeTcTBYyIONME (PyHIaAMEHTAb-
HBIE 3KCIIEPUMEHTHI TpoBeaeHsl Maciobpoaom C. H. ¢
COTpYAHHUKaMHU B I/IHCTI/ITyTe T'CHCTHKH, q)I/IBI/IOJ'IOFI/II/I n
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3aIUTHI pacTeHU AkanemMuu Hayk Momngasuu [2, 3].
He ucxioyeHo Bo3iefiCTBHAE TEKCTA U HA BOJY B aKBa-
pHryMe Tak, 4ToObI BOJa co3aBajia Oojee OJIaronpusT-
HBIE YCJIOBUS Ul POXKACHUH ManbkoB. Eciu 31O Tak,
TO, COITIACHO TOH XK€ JIOIMKE, IPUMEHEHHON K UKPHH-
KaM, U BOJla B aKBapuUyMe IpPOSBISIEeT KOTHUTHBHBIE
criocoOoHocTH. HO 3TO HEe mpoBepsIOCh AKCIEPUMEH-
TaJbHO.

MoO>XHO TOKa3aTh, YTO 3allyTaHHBIC, WM, YTO TO
K€, CICIUICHHBIE COCTOSHHS BO3HHKAIOT MEXKAY HH-
(opManMOHHEIMH ONTU3HEIaMH 3a CYET WX OYCHb
ocTporo HHGOPMAIMOHHOTO pe3oHaHca [2, 4]. Her 6o-
Jee CXOIHBIX OJIM3HEOB M0 MaTepHAIbHBIM IPU3HA-
KaM, 4eM TOK/IECTBEHHbIE CTa0HUIIbHBIC dJIEMEHTapHbIE
gactubl. Ho UX 3amyTaHHOCTH CaMOIIPOU3BOJIBHO HE
MPOUCXOUT. 3HAYUT OHU HE TOK/IECTBEHHbIE B UH(OP-
MalMOHHOM cMbIciie. B uém MoxeT ObITh HHpOpMAaNH-
OHHAas pa3HuIa? - B UICTOPUU BO3HUKHOBEHUS U CyIIe-
CTBOBaHUS TOXAECTBEHHBIX yacTull. OMTh MoyyaeM
BBIBOJl — Y HUX €CTb IIaMsITh, TJI¢ XPaHUTCS HH(POpMa-
Vs, TI0 KpaifHel Mepe, 00 UCTOPHY BOSHUKHOBCHHUS U
CYIIIECTBOBAHUS TOXKAECTBEHHBIX YacTHI. JTO 00s3a-
TENIFHO HeMaTepuaibHas MaMATh, TOCKOIBKY, €CITH OBl
3T0 ObUTa MaTepuaIbHAs IAMATh, TO YACTHIIBI OBUIH OBI
MaTepuagbHO HE TOXKJIECTBCHHBI, YTO NPOTHBOPEUUT
HCXOJITHOMY TOJIOKeHHUI0. To ecTh 3TO Takas MaMsATh,
KOTOpas HUKaK He MPOSIBIIAETCS B MaTepHATIBHBIX MIPU-
3HAaKaxX YacTUIl. OTO MHOATBEP)KIaeTcs IKCIEPUMEH-
TaJbHO U B MUKPO-, U B Makpo-Mupax. Tak, mapy ciry-
TaHHBIX (POTOHOB IMOJYYAIOT METOJIOM JIEJICHHUS MO0~
JaM  HCXOZHOTO (OTOHA, TO €CTh, IOJYYalOT
3aIryTaHHbIE (POTOHBI CIOCOOOM, B KOTOPOM YIIOMSIHY-
Tast HICTOPHS OJMHAKOBA I 00oux (hoToHOB. Makpo-
CKOITMYECKHE TeJla COCTOAT B KOHEYHOM CUETE M3 3JIe-
MEHTapHbIX YacTHll. [ToToMy HMeroT HeMaTepHaIbHYIO
namsTh OM. B akcriepuMenTax ¢ 3aryTaHHOCTBIO MakK-
POCKOIMYECKHX OOBEKTOB TAK)Ke MOJMEUCHO MIPABUIIO
o01eit UICTOpUH CYIIECTBOBAHUSI 3aITyTAHHBIX OOBEK-
TOB [2, 5, 6]. Taum o6pa3om, sJIeMEeHTapHBIE YACTHIIHI
00J1aJaf0T MaMATBIO, B KOTOPOU COAEpKUTCS HHGOP-
MaIys, YIpasJsiomas ClloCOOHOCTSIMH 3JIEMEHTapHBIX
YacTHUI[ BCTYNAaTh B 3allyTaHHbIE COCTOSHHA. HBIMU
CJIOBaMH, 3JIEMEHTapHbIE YacTUIIBI 00JIalat0T TPU3HA-
KaMH ITOXO0XHMH Ha KOTHUTHBHBIE criocoOHOCcTH. Pac-
CMOTPHM TIOCIIE/ICTBHS BCETO BBIIIE CKa3aHHOTO.

1. I'oe naxooumcsa namams? COTIACHO BBHIIIC
W3JI0’)KEHHOMY, HeMaTepHaibHasi mamste oM, B KoTo-
po¥ XxpaHnTCS HHGOPMALHSL, TIPHCYIIA KQKIOMY MaTe-
puanbHOMy 00bekTy. MHbBIMU cioBamu, namsms oM
PAcCnpoCcmpanena NnoecemecmHio 6 Mupe Mamepuaib-
HbIX 00bekmos. I10ToOMy TOBCEMECTHO IIeTIeCO00pa3HO
00paTuTh BHUMaHNE Ha €€ IPUCYTCTBHE M HEOOXOIH-
MOCTb €€ UCCIIEJOBAHMUSL.

Hanpumep, nouck MecTONONOKEHHs NaMsITH Ye-
JIOBEKa B €ro MaTepUaJIbHBIX IPH3HAKAX Oe3ycIenHO
npoaoikaercss npuMepHo 100 ner. 3aragku CBONCTB
MaMsTH U MHOTHE SKCIIEPUMEHTaNIbHbIE (DaKThl YKa3bl-
BAaIOT Ha TO, YTO NaMSTh HE HAXOAUTCS B MaTepHaabHOI
cymHocTH Mo3ra [7]. B pe3yibTare, 10KTOp OMOJIOTHH,
Pynepr Hlenapelik BBIABUHYJ HICI0 O HAXOXACHUH
MaMsTH B HEKOEM ITPOCTPAHCTBEHHOM H3MEPEHUH, He-
JOCTYITHOM JUTsl Hanrero Habmroaenus [7]. He crour mu

MIONCKATh MaMsATh YEJIOBEKa B €ro 0co0oW HeMaTepH-
anpHOU maMaTu oM W uccienoBath 3Ty namaTh? Cka-
3aHHOE KacaeTcsl U IPYTUX >KUBBIX OOBEKTOB.

2. I'enom. Ipu nepeceneHU HACEKOMBIX, )KUBOT-
HBIX U NIPECMBIKAIOIIUXCSA U3 OJHOTO MecTa B APYyroe
MECTO C APYroll OKpacKoWl OKpyXarolled NpUpPOJIbI,
OBICTPO M3MEHSETCS MX 3alllUTHAS OKpacKa MO HOBYIO
OKpacKy OKpY)Kalollei cpeapl. JTa OBICTPOTa 3HAYHM-
TEJILHO OIEPEeXXaeT CKOPOCTh €CTECTBEHHOIO 0TOOpa
JlapBuHa P 0’KUIAHHUAX €CTECTBEHHBIX MYyTaIlMH Te-
HOoMa. CriefoBaTenIbHO, KpOMe MesIeHHOH JlapBHHOB-
CKOM ABOJIOIHH, TI0 (aKTy, CYIIECTBYET OBICTpast Olie-
paTuBHAs 3BOJIONMS MPHUCHIOCOOICHUS K N3MEHEHHAM
BHEITHUX YCJIOBHH CYILECTBOBAaHHSA. DTO MOXHO 00b-
SICHUTB CIICAYIOLIIMM 00pa3oM, UCXOAS M3 BBIIIE H3JI0-
KEHHOTO.

I'eHBI MOTYT HaXOIUTHCS B COCTOSIHUSIX «aKTH-
BEH» WM «HE aKTHBeH». Ecnu npoucxomur nepexio-
YEeHUsI TeHa MEXAY 3TUMH COCTOSHHSMH, TO U3MEHS-
IOTCSI CHHTAKCHC, CMBICI M TCHETHIECKHUE TIPU3HAKH T'e-
HOMa. ['eHOM, Kak BCSKHH MaTepHalbHBIH OOBEKT,
nMeeT HeMaTepualnbHyto naMaTs oM. Eciu maTepuans-
Hasl TEHETHYECKasl MaMsTh TeHOMa JIOBOJIBHO JKECTKO
3aKpeIuieHa B MaTepHAJIbHOW CTPYKType T'€HOMa, TO
ocobast ero HemarepuajgbHas NaMATh NEPEMECHYNBA,
OHa MOCTOSIHHO ONEPAaTHBHO OOHOBJIAETCS MO MEpe U3-
MEHEHHs YCJIOBHH CYIIECTBOBaHHS >KUBOI'O OOBEKTA.
AHAJOTUYHO CiIydYaro ¢ MKpHHKaMH, MHpopMaius o0
U3MEHEHHSIX YCJIOBHU CYLIECTBOBAHHMS JKHUBOTO 00B-
eKTa caMa OMNEepaTHBHO JOCTHUraeT HeMaTepHaIbHYIO
MIaMATh TEHOMA, PACHoIaraeTcs TaM M HadMHAET OIle-
PaTUBHO OCMBICICHHO yIIPABIATH U3MEHCHUEM TCHETH-
YECKUX INPU3HAKOB JKMBOTO OOBEKTa B HANpPaBICHUHU
€ro TPHUCIOCOOICHUSI K M3MEHSIOIMMCS BHEUIHUM
YCIIOBUSIM CYIIECTBOBAHHUS IIYyTEM OCMBICICHHOTO IIe-
PEKIIIOUYEHHS] TEHOB MEKAY COCTOSIHUSIMU «AKTHBEH —
HE aKTUBCH», 0e3 M3MeHeHHsl MaTepHaJILHOIO CO-
cTaBa M MaTepHaJbLHOIl CTPYKTYphI reHoma. Jlpy-
TUMHU CJIOBaMU, KaK U B OIIMCAHHOM BBIIIC CJTy4ac HUK-
PUHOK, T€HOM 005afgaeT KOTHUTHBHBIMH CIOCOOHO-
cTsiMu. Ha 3TOT cimydaii B TeHOME ecTh OOJIBIION 3amac
TeHOB — HalpHUMep, y 4YesIoBeKa AJIS 3TOro ectb 98,5
MIPOLIEHTOB JIBYX MWJUIMOHHOTO Habopa TeHOB Yelo-
BEKa, KOTOPbIE BCE HAXOATCS B COCTOSTHUN «HE aKTH-
BeH». B atux 98,5 mpomeHTax, (hopMUpOBaBIIUXCS
MWJUIMOHBI JIET TPM MHOTOKPAaTHBIX H3MEHEHHSAX
BHEITHUX YCJIOBHSX, IOJDKHBI HaXOJUTHCS TEHBI, MO/~
XO/sIINe ISl pa3HOOOpa3HbIX BHEIIHUX YCJIOBHH.

Takoii myTh pa3BUTHS COOBITHI MOATBEPIKIACTCA
nanHbIMH Onodusuku. [Ipouutupyro padory [7]:

«JIr06as >xuBasi KIeTKa JOIDKHA OCTOSIHHO pearu-
pOBaTh HAa MEHSIOIIMECS YCIOBHUS BOKPYT ceds U B ca-
MoOif cebe. A 3TO 3HAYUT, YTO € HyKHO ITOCTOSTHHO TO
BKJIIOYaTh OJHM TE€HBI, TO BBIKIIOYATH JPYTHE, TO
CJIeTKa TIOHU3UTh aKTUBHOCTH y TPEThUX U T. 1. C 1py-
roil CTOPOHBI, B TE€JI€ OTAEIBHO B3STOr0 YENOBEKa Cy-
IIECTBYET BEJIMKOE MHOXKECTBO CAMBIX Pa3HBIX KIIETOK
— MBILIEYHBIX, HEPBHBIX U IIP. — Y KOTOPBIX OJIUH U TOT
e HaOop TeHOB: BeIb NPHHAAJIE)KAaT OHH OJHOMY U
TOMY k€ HHANBHAYyMY. COBEPIIEHHO MOHATHO, YTO Y
Pa3HbIX KIIETOK IIPpU 3TOM pa60TaIOT Pa3HbIC TCHBI,
l'lpI/I‘-IéM OJHH! ITOYTH BCIO )XU3Hb MOJIYaT, a IPYrue mo-
YTH BCIO )XU3Hb pa60Ta}0T. NapiMu CJIOBaAMH, y )KUBBIX
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OpraHU3MOB JOJKHBI OBITH 04eHb d((DEKTHUBHBIE U pa3-
HOOOpa3HbIE WHCTPYMEHTHI IJIsI yNpPaBICHUsSI CBOEH
JHK.» - koHe1] uuTaThI.

Jpyrumu clioBamu, 10 MHEHUIO OMO(U3HKOB, B
OpraHu3Me JKHBOTO OOBEKTa YK€ CYIIECTBYET MeXa-
HHM3M HEPEKIIOUYEHHs] TeHOB, OCTaéTCsl UM BOCIIOJB30-
BaTbesl. Ecnm ske 6€3 m3MeHeHNst MATePHAJILHOTO €O-
CTaBa M MaTepHAIBHOI CTPYKTYPbI FeHOMAa HEBO3-
MOXHO HPHUCTIOCOOUTHCS] K U3MEHUBIIUMCS YCIOBHAM
CYIIECTBOBAHUS, TO NPUAETCA KAATh MEAJICHHON 3BO-
mronnu JlapBuHa ¢ M3MeHeHHeM MaTepHaJbHOIO CO-
CTaBa U MaTepPHAJILHOH CTPYKTYpbl TeHOMa B pe-
3yJbTaTe ecCTeCTBEHHOI MyTalMM reHoMa U IocJie-
AYIOLIEro ecTecTBEHHOro oroopa. Jlymato, 06e3
OINEpaTHBHON D3BOJIIOIMU JKUBBIE OPraHWU3Mbl BBIMH-
paiu ObI 3HAUNTEJBHO Yallle.

3. Bo3zoeiicmeus mercau. Eciiu MpIcIsIiee cyrie-
CTBO MMEET HaMEpPEHUE BCTYNHUTh B MH(OpMaMOHHOE
B3aUMO/ICHCTBUE C HEKHM JKHBBIM WIIM HEXKHUBBIM 00b-
€KTOM, TO €My JOCTaTOYHO BCTYIHTh B «IIOYTH TOY-
HbIiT» HH)OPMAILMOHHBIN pe30HAHC ¢ 00BeKTOM [2, 4].
J11s1 3TOTO MBICIIAIIEE CYNIECTBO TO/DKHO, €CJIM OHO Ha
3TO CIOCOOHO, BOCTIPHHSATH «IIOYTH TOYHO» HH(OpMa-
U0 00 00BEKTe («ITOYTH TOYHOY» BOCIIPHHATH 00pa3
00BEKTa) W HAYaTh «HU3IYyYaTh» 3Ty HH(POpMAIHIO,
UMHTHPYsl co00i MH(POPMAIOHHOTO OJM3Hela 00b-
exta. [ToaToMy ycrenHocTh co3aanus Takoro nHdop-
MalMOHHOTO B3aUMOJICHCTBUS 3aBUCHT OT CTEIEHU
CIIOCOOHOCTH MBICIISIIIETO CYLIECTBA UMHTHPOBATH CO-
60i1 nHGOpPMALIMOHHOTO OJHM3HEId YHOMSIHYTOrO 00b-
€KTa, TO €CTh, OT €T0 CIIOCOOHOCTEH «IOYTH TOYHO»
BOCIPUHUMATh HH(GOPMAIIHIO O KUBOM HIIM HEKHBOM
o0BekTe (BocIpHHUMATE 00pa3 OOBEKTa) W «IIOYTH
TOYHO» «M3ITydaTh» 3Ty uH(popmammo. [Totomy pa-
3YMHO TIPETOJIOKHUTh, YTO UMEHHO 3TO IPOHCXOINIIO
B skcnepuMmenTax [3] Macnobpona C. H., xorma on
MBICJIEHHO COCpeJloTauuBajcs Ha o0pasze pacTeHus M
YIPABJUT IPU 3TOM KaK €ro AJIEKTPOXUMHUUYECKHM I10-
BEJICHHEM, TaK U W3MEHEHHEM €ro pa3BUTHUS BIUIOTh,
YTO KaKETCS HEBEPOSTHBIM, /IO M3MEHEHUS T'eHeTHYe-
CKUX NPU3HAKOB pacTeHus. [lo ToMy >xe NpHHIMITY
BO3HHKaeT HH()OPMALMOHHOE B3aUMOJICHCTBHE MEXLY
MHO>KECTBOM MBICIISIIINX OOBEKTOB, €CIM OHH COCpe-
JOTaYMBAIOTCS HAa OJHOW M TOHM e TeMe W HauMHAIOT
BOJIbHO MJIM HEBOJIFHO H3JIyYaTh COOTBETCTBYIOIIYIO
JIOCTAaTOYHO CXOAHy0 wHMopManmioo (3dext Tommbr
wn ctan) [2, 4]. A, ecau MBICTsIIEe CyIIeCTBO BOC-
NpUMET W HAuyHET M3Iy4aTh MH(OpPMAILUIO, HCXOMs-
1Iyro ot Gororpadui HEKOETro KUBOT'O WIIA HEKHUBOI'O
00beKTa, TO OHO, TaK e, Kak U (hororpadus, BCTYyIUT
B 3aIlyTAHHOE COCTOSIHUE C 3TUM OOBEKTOM U B HH(DOP-
MaI[MOHHOE B3aWMOJENCTBUE C HUM. ITO OOBSICHS]ET,
Ka3aJIoch ObI, 9yJ0 - WHQOPMAIIMOHHOE B3aWMOJIEH-
CTBHE IKCTPACEHCOB C JIIOJBMHU C MOMOIIBIO UX (OTO-
rpaduii [2, 4]. Ho, nmpu 3TOM, 3KCTpaceHc J0JIKEH BOC-
NPUHATh ¥ HM3Iy4aThb MH(GOPMAIMIO IIOYTH TOYHON,
YTO CIy4aeTcsi, BUJUMO, JOBOJBHO penKo. B pesysb-
TaTe BO3HUKAET Qu3uyeckds MOJENb MBICIEHHbBIX BO3-
JeWcTBHH, 3 deKTa TOIIBI WIN CTau 1 HHPOPMAIMOH-
HOW CBs3M ¢ moMmomisio ¢ororpaduii [2, 4]. [Tpuuém,
MOYTH TOYHBIA WH(POPMALMOHHBIA PE30HAHC HIPaeT
3/1eCh KJIIOYEBYIO POJib [2, 4]. BO3MOXHO, ¥ B THITHO3¢
MH()OPMALIMOHHBIH PE30HAHC UTPAET TY K€ POJIb.

4. Owmuoka Pomeo. VI3BecTHBIN Guodor Jlaitemr
Yorcon, B cBOel 3ameuaTenbHon Kaure «Ommbka Po-
Meo» [8], Ha OCHOBe HaHHBIX OHOJOTUH MPUXOJHUT K
TIOHUMaHHIO TOTO, YTO JKUBOM OMONOTHUECKHH OOBEKT
COCTOMT M3 COMaTHYECKOro 00bekTa (MarepuaabHOTO
00bEKTa) U M3 HECOMATHYECKOro €ro OpraHu3aropa
(memarepuanbHoro oo0nekra). Jlvienn YorcoH orme-
yaet: «/Ipeonocwiika 0o emopoii (HE COMAaTHYCCKOU -
B.C.A.) cucmeme, mecno cesazannou ¢ obvbiuHbIM me-
JIOM, OelicmeumenbHO 0aem HAM Omeemsvl Ha 8ce 80-
npocwl, noka He umerowue peurenus. Opeanuzamop,
Hanpaeaowull HCUsHs U CMEPMb ..., O0IHCEH 20e-mo
Haxooumvcs. Hugopmayus, npuobpemaemasn usuie-
CKUM MeNoM UIU COMAMUYECKOU CUCMEMOU, MOodicem
XPAHUMbCA KAK COCMABHAS YACMb Op2anu3amopa, co-
CMaenAs OCHOBY NAMAMU U ee Ucnonv3osanus. Ecnu
MAaKou NOnymuux OeticmeumenbHo Cywecmeyem, mo
HEoOX00UMO, 51 0yMar, NPURUCAMb eMy DUIUYECKVIO
PeanvHOCmy U KaKkoe-mo Mecmo 8 npocmpancmee, om-
auuaruee e2o0 om KOCMUYECKUX Xumep. Mui
meepoo YCMAHOBUNU ... Cledyioujee. eCmb NOJIHOe OC-
HOB8aHUe NPeononazamy, Ymo albmepHamuea Uiy 0o-
NOJHeHUe K Hauiell COMAmUu4ecKol cucmeme Moicem
uMems  3BOMOYUOHHYIO UYEHHOCMb, OUOI0SUYeCKAs.
HAyKa He pacnonazaem OAHHBIMU, ONPOBeParoujUMU
6803MOJCHOCHb CYUIECMBOBAHUS BIMOPOU CUCHEMDbIY.
BriBoas! Jvitenna YOTCOHA MEPEKIUKAIOTCS C CONEp-
JKaHUEeM JaHHOW craThu. Ha poisib HemaTepuanbHOIO
OpraHu3aTOpa U NOIMyTYMKA MaTepUaIbHONW cOMaTHye-
CKOM CHUCTEMBI IOJIXOIUT HeMaTepHaibHas amMath oM
COMAaTHYECKOW CHCTEMBI M COIepIKamascs B HeW HWH-
(dbopmarnus, yIpaBISIONIe, KaKk MBI BUJCITH, MaTepH-
AIBHOW cOMAaTH4ecKo# cucteMoil. B cmy crocoGHO-
CTH YIPaBJIATH COMATHYCCKOW CHCTEMOW, HeMaTepH-
ATBHBIN OpraHu3aTop, BHVIMO, moyry4yaeT
BO3MOKHOCTh KaK IOPOXKIATh, TAK U JICYUTh COMATH-
Yyeckue 3a00JIeBaHus, KaK YKOPAuuBaTh, TaK U MPOJIjie-
BaTh XXM3Hb (HAaIpUMep, BO3ICHCTBYsS Ha MaTepualib-
HYI0 4acThb I'€HOMa, KaK ONHCAaHO BHILIE) U MHOTHE
WHBIE, HE M3BECTHBIE HaM II0Ka BO3MOXHOCTH. [lo-
STOMY HCCJIEZIOBAHMS Ha 06a3e MOJAEIH C HeMaTepHallb-
HOH MaMsIThIO, OTKPHIBAIOT YHUKAJIbHBIE TIEPCIIEKTHBBI
HAyYHO-000CHOBaHHOH (cephE3HOM, Oe3 mepenéprupa-
HUS KapT) U €CTECTBEHHON CTHIKOBKH MaTCpHAIUCTH-
YECKOM M Teosoruueckoi Hayk. [la ¥ mpocTo Jist 310-
POBBsI UENOBEKa TAaKWE HayJHBIC H3BICKAHWUS MOTYT
MMETh HEOLICHIMOE 3HAYCHUE.

3AKIIOYUTEJBHBIE 3AMEYAHUS. Ilo
MHEHHIO O/THOTO U3 KITIOYEBBIX COBPEMEHHBIX HCCIIE0-
BaTeleil kBaHTOBOH ¢u3uku, Brnanko Benpama [9], B
OCHOBE MHPO3JaHUs JISKUT HE MATEPHsl UJIH SHEPTHs,
a nHpopManus, ¥ IMEHHO 00paboTka nHopmanmu Jie-
JKUT B OCHOBE BCeX (DM3MUECKHX, OMOTIOTHIECKUX, IKO-
HOMHYECKHX M COLMAIILHBIX SIBIEHHUH, 4TO COTJIACYETCs
¢ Haryp¢unocodueii pador [2, 10, 11], B KOTOpHIX HH-
(opMaIoHHbIE TONST U BO3JEHCTBHSI €CTh YacTHBIN
ciydail Oe3dHEepPreTHYECKUX MOJed W BO3JCHCTBHUIL.
[Toromy, mymaro, MOXXKHO YTOYHHMTH BBIBOJ Biaako
Benpana: B ocHOBe MUPO3IaHUs JIexkKaT WHPOpMAIH,
TOYHEE CMBICIIBL, M JApyrue pusudeckne 6e33HepreTH-
YecKre HemarepHaibHble 00beKThl. Ilo cyTH, 31O CO-
riacyercst ¢ uaesmu BepHanackoro o Hoocdepe u ¢
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onsiTamu [1lkaroBa B. T. 1o perucrpaiiuu cCMbICIOBBIX
OTBETOB (pru3uueckuM mpudopom [12].
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THE INFLUENCE OF PLANETS AND STARS ON THE EARTH ACCORDING TO THE DATA
OF MODERN PHYSICAL EXPERIMENTS AND LONG-TERM PHYSICAL OBSERVATIONS

Vasilief S.
VNIIGeofizika (retired), Moscow

BJIMAHUSAE IJIAHET, 3BE3/1 HA 3EMJIE 1O JIAHHBIM COBPEMEHHBIX ®U3UYECKHUX
3KCIEPUMEHTOB U MHOT'OJIETHUX ®U3NYECKNX HABJIIOJAEHUAN

Bacuabes C.A.
BHUUT eogpusuka (retired), Mocksa
https://doi.org/10.5281/zen0d0.8246350

Abstract

Astrophysics has firmly and reliably proved: "planets, stars cannot influence the Earth through their energy
fields." However, according to physical experiments, such influences exist, but they are carried out by the energy-
free fields F of planets and stars. Fields F, unlike energy fields, are all-penetrating, have an unusually long range,
can exceed the speed of light without violating the theory of relativity. the article gives: the updated description of
this; for the first time, in one place, the system of the fields F bursts is described; the physical foundations of
astrology inevitably arise.

Annomauusn

Acmpoghuzuxa meépoo u Ha0EHCHO O0KA3ANA: «NAAHEMbL, 36E30bl He MO2YM GNIUAMb HA 3eMI0 ROCPeOCmEoM
CBOUX DHepeemu4ecKux nozneuy. O()HLZKO, CO2NIACHO (1)1/[31/!1{601(’1/{]!4 JKCnepumenmam maxKoesvle 6IAUsAHUA Cyuje-
Cmeyrom, HO OCYWeCcmeasaromcs 663’3H€p2€mu’~t€CKMMM noasamu F njiaxnem, 36€30. Ilons F, 6 omJjudue om dHepee-
muuecKkux noet, A6IAIOMCI 6CENPOHUKATOWUMU, 001A0aAI0M HEO0OBbIKHOBEHHO DOIbULOL 0ATbHOCIbIO Oeliceusl,
Mo2ym npesovlitanb CKoOpocnib ceema be3 Hapymenml meopuu OmHocumelbHocmu. B cmamwve: dano obnosnénnoe
onucadue amoeco, enepevie, 6 0O0HOM Mecme ONUCHIBAECMCsl CUCTEMA 6CIIECKO8 NoJell F,' Heu30edHCHO BOZHUKAIOM

quBM‘lECKU@ OCHO6Bbl Acmpoocuu.

Keywords: influences of planets and stars, energy-free nonmaterial fields, properties of fields, physical
model, physical foundations, details of influences, connection with astrology

Knroueevie cnosa: soszoeticmeus nianem u 38é30, 6633Hep2emultea<ue HemamepudajilbHble NoJiA, ceolicmea
nonet, gusuueckas Mooeis, uzuuecKue 0OCHO8bl Oemanu 8030elicmeull, C843b ¢ ACMPOLO2Uel

PA3EJI 1. BBenenue. [lanHasi cTaThs Mpen-
CTaBJIsIET CO0OM M3JI0XKEHHE JOKIIaaa aBTopa Ha 0OJTb-
110 KOH(PEPEHIIUU U CIIeAyeT uaeooruu ob3opa [1].
Ou3nuecKue IKCIEPUMEHTH U GHu3nUecKre Haloe-
HUSL O0HapyXMBalOT Hekue mond F ruraHer u 3BE3N.
ITons F sBHO He’NEKTPOMAarHUTHBIE W HE I'PaBUTALIU-
OHHBIC, HO OKAa3BIBAaIOT BO3JCHCTBHA Ha IIPOIECCHI,
MPOUCXOJAIINE Ha TulaHeTe 3eMis. B mokmame omuce-
BaeTCs KOHIETIHS (PU3NISCKUX OCHOB TOHUMAaHHS T10-
neit F u HavanpHas Qusmueckas monaens (OM) noneit
F. ®M sBisieTcs IHIIs HAYaIBHOH TOTOMY, YTO CYIIIe-
CTBCHHO HE XBaTaeT (GU3NICCKUX IKCIICPHUMEHTOB JIJIs
0oTBeTa Ha MHorue Bonpocsl. ®M cTtpourcs:

1. B paMKax CIIpaBeUIMBOCTH 3aKOHA COXPAaHEHUS
SHEPTUH;

2. B paMKax CIIPaBeJINBOCTHU NPEICTABICHIH HH-
3U4ECKON TEOPHUU 10JIS O TOM, YTO BCSIKOE BO3ACHCTBHE
MNEPEHOCUTCS Ha PACCTOSHUE B HAlleM TPEXMEPHOM
MPOCTPAHCTBE HEKMM (U3MUYECKUM IIOJIEM, pacIpo-
CTPAHSIOIUMCS B TOM € IPOCTPAHCTBE;

B myHKTE 2 HE TO 4TOOBI OTBEPIatOTCs HEJIOKAJb-
HbIE€ B3aUMOJIEMCTBUS, HO pacCMaTPUBAETCS, YTO MOTY-
qacTcCd, Korjaa B3aI/IMOJleI\/'ICTBI/I5[ JIOKAJIbHBIC.

Hcroprdecku nepBoHavaabHbIE CBEIEHUS O BO3-
NEUCTBUSAX NANEKUX IUIaHET, 3BE31 Ha 3emiie conep-

Karcsi B HAOJIIOJICHUSIX acTPOJIOTOB, HAYMHASL C JPEB-
HUX BpemEH. OjHako, B JalbHEHIIeM acTpodu3mKa
HaIEKHO J0Ka3ana

Te3uc: «uaHeTsl, a TeM Oosiee 3BE3/bI, HE MOTYT
BJIMSITH Ha 3€MII0, MTOCPEICTBOM CBOHMX JHEpreThye-
CKHX ToJiel (MHBIe 1OoJIsi OQHIIMaIbHAs HAyKa He pac-
cMmatpuBaet)». [10sCHIO 3TO Ha IIPOCTEHIIeM IpuMepe.

[pumep. [InareTs B MacmTabe COTHEYHOH CH-
CTEMBEI, a 3BE3/IBI B MacIITa0e MEK3BE3MTHBIX PACCTOS-
HUH, SBIAIOTCA (PU3MYSCKUMH TIOYTH ToukaMu. [lycTs
OT TOYCYHOTO UCTOYHHKA pacIpoCTpaHseTcs cepuue-
CKH CHMMETPUYHOE TIOJIe (U38eCmHOe unu ewé He u3s-
8ecmHOe HamM ce200Hs), a JHEepPTeTUIecKasi MOITHOCTh
UCTOYHHKA MOCTOSTHHA BO BpeMeHu. [loctpouM chepy
Srpanuyca r ¢ ueHTpoM B uctouHuke. [Lomans chepor
Sr paBHa 4xt?. TIpu 3TOM, MMEHHO B CHIy 3aKOHA CO-
Xpanenusi sHepeun, CyMMapHBId IOTOK SHEPruu mos P
yepes M0y cepy Sy pu mobdoM e pamuyce I' 10I-
*eH ObITh oimHakoBBIM. Ho Tora, ¢ Hapactanuem pa-
adyca I, OJMH M TOT K€ CyMMAapHbIil IIOTOK 3HEPTUHU
mmoJisi P pa3Ma3bIBaeTCst IO BCE OOJIBIICH TLIOMIa T 47r?
cdepsl Sy, a INIOTHOCTH ITOTOKA YHEPTHH p, paBHAS p =
P/ 4xr?, yopiBaet. B utore, MioTHOCTh MOTOKA SHEPTUH
9TOTO MOJISI BMECTE C UHTEHCUBHOCTBIO OIS, JI0JKHBI,
6 CUTTY 3aKOHA COXpaHeHus dHepauul, YobiBaTh Kak 1/r?
0 Mepe yTaJIeHUsI OT UCTOYHHKA (M OBICTpee, ecii
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€CTh TOTJIONIEHUE TIOJISI CPEIoii) He3aBHCUMO OT (hu-
3U4ecKOl mpupoabl 3Toro nojsa. [Ipuuém, paccros-
HUS OT 3E€MITH JI0 IJIAHET, 3BE3]1 M TAJIAKTUK (BEITHYMHEI
) CTONb BENWKH, YTO MHTEHCHUBHOCTh HUX MOJIEH Ha
3emiie yObIBaeT 10 npeHeOpexxumoro yposHs. Coort-
BETCTBYIOIIME YHUCIIEHHBIC OIICHKH YMOMSHYTOM HH-
TEHCHBHOCTHU C Y4&TOM peallbHOCTEH acTpodu3uku (B
OIICHKaX MCIIOJb3yeTCsl HEe TOJNBKO dopmyna p = P/
471%) IPUBOAAT HAYKY K BBIBOAY: HEPreTHYECKHe
NMoJisl MJIaHeT, 3BE31 U TaJaKTHK He MOrYT BJIHMATH
Ha mpolecchl, mpoucxoasuue Ha 3emJe.

PA3JIEJI 2. ®u3uyeckue IKCIEPUMEHThI U UX
cJIeICTBHA.

OnHako, coBpeMEHHble (U3UUECKHE JKCIIEpH-
MEHTHI TOBOPAT 0 ApyroM. HecmoTps Ha cepbésHyro
Hay4HYI0 00OCHOBaHHOCTb OITMCaHHOTO Te3uca, OH He
COOTBETCTBYET COBPEMEHHBIM (DM3MYECKUM IKCIIEPH-
MeHTaM. Bo MHOecTBe (PU3NUECKHX IKCHEPHMEHTOB
y’Ke 3apeTUCTPUPOBaHA Macca pa3HOOOpa3HBIX BO3IEH-
CTBHH IUTAHET U AaXe 3BE3/ Ha MPOLIECCHI, TPOMCXOMS-
mme Ha 3emie. Tem cambiM, [Ipupona coobmaer Hawm,
YTO HeOECHBIE TeJa BIHAIOT Ha MPOLECCHI, IIPOUCXOAS-
mue Ha 3emIe, OCPEACTBOM HEKHX CBOMX moneil F u
UX BO3ICHCTBHH, NpUUEM, Ha MEXIUIAHCTHBIX U JaXKe
Ha MEX3BE3MHBIX paccTosHUAX. COOTBETCTBYOIIUE
OKCTIEPUMEHTAJIbHBIE Pe3yibTaThl (GU3UKOB U (pusxu-
MHKOB aBTOp COOHMpall MO KPYIHLAM M OIKCHIBAJ BO
MHOT'HX CTaThsX [2, 3 — 17] u 1ay1 KOMIIAaKTHOE, B CXKa-
ToW (hopme, UX ONUCAHHE C MHOMXECTBOM CCBHLJIOK Ha
muTeparypy B pabotax [5, 7, 8, 22]. Croga oTHOCATCS
BO3/ICHCTBHSI HEOECHBIX TEJ HA 36MHBIC MEXaHHIECKNE
U 3JIEKTPOMEXAHHUECKHE MPOLECCHl, Ha 3JIEKTpHYe-
CKHE PE3UCTOPHI, Ha BOAY, PACTBOPBI, KHIKHE U TBEP-
Jible OOBEKTHI, HA )KMBBIC U HEXKHUBbIE CUCTEMBbI, HA MHH-
IMAPOBAHNE CHIIBHBIX 3eMJICTPSCEHUH, Ha PU3NKO-XH-
MHYECKHE IapaMeTpbl 3eMHBIX 00bekToB. Takum
00pa3oM, IoAuepKHY, HoJisl F niiaHeT, 3B€31 aKTUBHO

07:40 07:45 07:50
+—+—t t

B3aHMO/IeliCTBYIOT € BelleCTBOM. YKaXKy 3[1€Ch HEKO-
TOpBIC TIPUMEPHI U3 OTHCAHHOTO B yNOMSHYTBIX CTa-
ThSX.

Tak, Banepuii Hukonmaesmu CmupHOB, Oe3Bpe-
MEHHO YHIEAIINN OT Hac, 3aperucTpUpoBall CyIle-
CTBEHHBIE U3MEHEHHsI CKOPOCTH BPALICHUS CIICIHAIIb-
HOT0 BOJUKa eTekTopa CMUPHOBA IPU BEPXHUX KYyJIb-
MUHaIMAX MiaHeT (puc. 1). 3amMeTHOe BIUSHUE 3BE3N
Ha 3E€MHBIE MPOLECCHI MOXKET ITOKAa3aThCsI COBCEM YK
HeBepoATHEIM. TeM He meHee, B 2009 roxy B. H. Cmup-
HOB 3apETUCTPUPOBAJI CYIIECTBCHHBIE H3MEHEHUSI CKO-
POCTH BpalICHHUS CHEIUATBHOTO BOIYKA IPH BEPXHUX
KyJIbMUHANMAX OrpKaimmx 3BE3n, Hanmpumep, Cupu-
yca (puc. 2), 38e3xsl & Eri (HP 15197) u 3Be3nb1 o For
(HP 14679A), a Taxke NpH BEepXHUX KyJIbMUHALUAX
Janékux rajakTHK, Hampumep, ragaktuku NGC 1344
(puc. 3). IIpuuém, Bo3AeHCTBUA 3BE3A U rajJakTHK Ha
Bos4oK CMHpHOBA He OBLIIM HUYTOXXHBIMH. OHH OBbUTH
BIIOJIHE COTIOCTABUMBI C BO3AEHCTBUAMH IIaHeT. [laxe
0e3 BCIAKHUX pacuéToB, Majlo KOMY NPHUAET B TOJIOBY MO-
Jlarath, 9TO CKOPOCTh BpAICHUS BOTYKA M3MEHHIIACH
3a CuéT HHEPTHHM MOJIS, JOXOAAIIETO IO HAaC OT 3BE3/BI,
Hanpumep, ot Cupuyca. Cmupnos B. H. 3apeructpu-
POBaJI MHOTOKPAaTHO BO3ICHCTBHS IUIAHET Ha HX BOCXO-
Jlax — 3aKaTax M KyJIbMUHAIIX. Hanpumep, nmpu Boc-
xozxax IOmuTepa, ero rpaBUTaIiMOHHOE BO3/IEHCTBHE Ha
JerexTop CMUpPHOBA B MOJITOpPa MIIIIHApA pa3 cnadee
IPaBUTALIMOHHOTO BO3JCHCTBUSA IKCIEPHUMEHTATOPA,
NepeMelaroIerocss BOKpyr npubopa ([uisi mpaBuIlb-
HOro pacuéra rpaBuTanioHHOro mona lOmutepa Ha
3emie TpeOyeTcss y4YHTHIBaTH CBOOOJHOE TMaJICHHE
3eMii BO BHEIIHEM TPAaBUTAIIOHHOM Toje, cM. [4]).
OnHaxo mpubop pearupyer Ha IUIAHETY, a HE Ha DKCIIe-
pumenTaTopa. Ha pucynkax 1, 2, 3 oToOpakatorcs rpa-
(KM N3MEHEHHs HE YIIIOBOM CKOPOCTH BpAIIEHUS, a
BEJIMYMHBI, 0OpaTHOW YIJIOBOM CKOPOCTH BpalIeHUS
BOJIYKA, a UMEHHO — nepuoga I ero BpauieHus. Pu-
cyHkH 1, 2, 3 xonupyroTcs 311ech U3 0630pa [18] pabot
B. H. CmupHoBa, r11e Taxke HoApoOHO OMHCHIBAETCS
€ro KCIIepUMEHTaIbHAs yCTAaHOBKA.
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Puc. 1. Cmupnos B. H., Mocksa, 23.03.2008. Bepxussn xynomunayus IOnumepa 6 7:56. Paccmosnue 00
FOnumepa 809 munauonog km.
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Puc. 2. Cuuprnos B. H., Mocksa, 09.04.2009. Bepxuss kyromunayus 36e30ut Cupuyc. Paccmosinue do Cu-
puyca 8,6 cgemoswvix nem.
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Puc. 3. Cmupnos B. H., Mockea, 09.04.2009. Bepxuss kynomunayus 36¢30 { Eri (HIP 15197) u a For (HIP
146794) (0sa nepsvix nuxa, navunas cieea) u carakmuku NGC 1344 (mpemuii nux) Paccmosnue do ¢ Eri — 60-
Jniee comuu cgemoguix aem. Paccmosnue oo canakmuxku NGC 1344 cocmasnaem 60,7 MuniuoHo8 c6emoguix aem.

Takum 00pa3oM, COBpeMEHHBIC (PH3HUYECKUE IKC-
nepuMmenTbl CMupHoBa B. H. moarBep:knaroT MHOro-
JeTHHE (QU3MYECKUE HAOIMIOIACHUS BEIUKHAX acTpPOIIO-
roB-HccienoBarenell Jajaékoro Mpouuioro 0 TOM, 4YTo
Ha BOCXO0JIaX — 3aKaTaxX M B KyJIbMUHAIUAX TIAHET (TO
€cTh, B acTpojiornueckux toukax ASC, DSC, MC, IC)
BO3HHKAIOT BCIUIECKU BO3JIEHCTBHII IIaHET Ha 3eMIIE.

AmnanorudHo, rpynmna Bukropa AHatosibeBHYa
3y060Ba, ¢ MOMOIIBIO CIICIIHATIBHOMN CIIEKTPOCKOTIHH, 3a-
peruCTpUpoBalia  M3MEHEHHsI  HaJMOJIEKYJSPHBIX
CTPYKTYD (KJTacTepoB) BOIBI U IPYTHUX KUAKOCTEH TOJ
BO3ACUCTBUSMH HE TOJBKO IUTAHET, HO M 3BE3I, ICHTPA
Hamrel ["amakTuky, 3B€3aH0r0 cKoruieHus M34, ranak-
tukn VIRGOHI2 1 (tutroc k mocneHeMy u U3MEHEHUS
BSI3KOCTH BOJIbI) BO BPeMs UX BEPXHUX KYJIbMHHAIIUH.
HWccnenoBanme CTaTUCTUKH 3eMIIeTpsiceHHH [8] u act-
poceiicMonorus A. . Jle3nuHbIa yka3plBalOT Ha BITH-
ssare TutaneT, ConHia u JIyHBI Ha CEHCMHUYECKYIO aK-
THBHOCTH Ha 3emiie, MpuuéM, Kak HEOXKUIAHHO OKa3a-
Joch, Mapc BIWsIeT Ha 3eMJICTPSCEHUS CHIIbHEE
Connna. B. A. 3y00B ¢ coTpyIHHKaMH TpeJIIOKUIN
(hU3UKO-XUMHYECKYI0 MOJIENIb KOHBEPTALUU (PH3HKO-

1 Y106e1 moHATE 310 B pabortax B. A. 3y6oBa, Hy)KHO CHayasa
pa3zobpathcsi B TOM, YTO IOMaJaHHe B BEPXHIOK KyJIbMHHA-
o B. A. 3y06oB Ha3bIBaeT momnafaHueM B INIOCKOCTh IPaBHU-
TAlHIOHHOTO pe30HaHca. ABTOPY TPYIHO COTJIAIIATBCS CO

XMMHUUYECKUX W3MEHEHHH B ouyare 3eMJIETPSICEHUs 110
BIMSHUSAMHU HEOCCHBIX TeJI B MHUIIMUPOBAHHUE 3€MIe-
TpsiceHui. B. A. 3y00B IpUCTYIII K MPOIIYIBIBAHIIO
CTPYKTYpPBI THPOTSXKEHHBIX (IO YIJIOBBIM pa3Mepam)
HEOECHBIX O00BEKTOB, HAllpUMEp, TalaKTHK U LIEHTpa
HalleH rajJakTHKH, MOJIb3ysICh TEM, UTO Pa3IMYHbIE Ya-
CTH NPOTSHKEHHOT'0 0OBEKTa MPOXOIAT BEPXHIOIO KYyJIb-
MHUHAIMIO B pazHoe Bpems’. JIaHHbIN crioco6 nosesen
JUIS aCTPO(HU3UKH U ITOJIPOOHO OMKCAH B CTaThe aBTOPa
[14] nprMeHUTENBHO U K IJIAHETHBIM CHCTEMaM 3BE3.
[MoguepkHy cHOBa: 31€eCh MBI BHAUM aKTHBHOE B3aH-
MojeiicTBHe NOJIeil IUIaHeT, 3B€31 ¢ pusxumueii Be-
1ecTBAa.

Heckonbko ocoOHsiKOM croaT paborel CrMoHa
Onwesnda [uoms. C. 3. IIHONb BCKPBUT U UCCIIEA0BAT
BIIMSTHASL HEOSCHBIX TN HE Ha CAaMH 3€MHBIE TIPOIIECCHI,
a Ha CIIeIaJIbHBIE THCTOTPaMMBI CKOPOCTH MPOTEKa-
HUS 3TUX nponeccoB. OH 00HAPyXUII CHHXPOHHOCTD 1
YHUBEPCAJIBHOCTh (IO CyTH, HOYTH OJIMHAKOBOCTH)
BO3JIEHCTBUI HEOECHOTO Tella Ha 3TH THCTOTPaMMBI Ca-
MBIX Pa3HBIX MPOLECCOB - OT LIYMOB B IPaBUTALIUOH-
HBIX AHTEHHAaX M XUMUYECKUX PEAaKIMH J0 SIEPHBIX

MHOI'MMH TCOPETHUYCCKHUMMU 3asABJICHUAMU pa60T Ir'pynIbl B.
A. 3y6013a, HO UX 3KCIIEPUMEHTAJIbHAsL 4aCTb HECOMHEHHO 3a-
CIIy’)KHUBAa€T Cepbé?)HOFO BHHUMAaHHA.
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pacmanoB, TIe YPOBEHb JHEPrOHACBHIIICHHOCTH TPO-
IIECCOB OTIMYAETCS Ha ACCATKHU MOPAAKOB. Mcxoms u3
TakOW HE3aBUCUMOCTU PpE3yJIbTaTOB BO3ACUCTBUIA
HEOECHOT0 Tella Ha THCTOTPaMMBI OT YHEPTUH TIPOIIEC-
cos, C. O. IlIHonb caenan BBIBOA O 0e39HEPreTHYHO-
CTH BO3JICHCTBUI HEOSCHBIX TEJI HA THUCTOTPAMMBI, a B
KauecTBE MHCTPYMEHTA BO3JICHCTBUS HA TUCTOTPAMMBI
OH BBIJIBUHYJI MPEIIOI0KHUTEIBHO (DIFOKTYAIIUH MPO-
CTpaHCTBa-BPEMEHH IO/ BO3ICHCTBUSAMH HEOECHBIX
TeJI, MOCKOJIBKY, TI0 €r0 MHEHHIO, IPOCTPAHCTBO-BPEMS
— 3TO eAWHCTBEHHOE 00IIIee Uil CTOIh Pa3HOPOIHBIX
mporieccoB. B MHOTrONeTHHX HAOMIOACHUSAX TPYIIIIHI
xonst BeisiBIIeHa «CHHXPOHHOCTH BO3ICHCTBHH IO
MECTHOMY BpeMeHN». DTy CHHXpOHHOCTH ITHoub C. D.
CBSI3BIBACT C MOBTOPCHUSMH KapTUHBI 3BE3THOTO Heba
HaJl BPALIAIOIICCS BOKPYT OCH 3eMITH TOYKOI HAOITIO-
JieHus (BO3JICHCTBHUE HEKOETO IOCTOSHHOTO II00Ab-
HOTO TOJII B OKPECTHOCTU COJIHEYHOU cucTeMbl [3]).
AHanu3 JaHHON CHHXPOHHOCTH TOKa3zan Takxke [3],
YTO BpalmieHne 3eMII mopoxaaeT moie F1 3emin, xo-
Topoe He Bpamaercs. Ho oHO m3MeHseTcsl BIONb HE
BpallaoIUXCcsl napajeneid 3eMiu. AHaIu3 dKCIepU-
MeHTOB Tpymmsl [IHONSA ¢ KouMMaTOpaMu IMOKa3bI-
BaeT [3], 9To BpalieHHe NOPOXKIACT TaK )Ke HEKOe MoJIe
F2 oce cuMMeTpUYHOE OTHOCHUTEIFHO OCH BPAICHHSA,
BO3JICHCTBHE KOTOPOTO 3aBUCHUT OT yIjIa MEXIY JIy4OM
MoJis U TMapaMeTpaMu JABWKEHUS OOBbEeKTa BO3JEH-
CTBUS. DTU CJEACTBUS aHAN3a COBIAJAIOT B IJIABHOM
CO CIIEJCTBUSMHU M3 (PU3MUYCCKUX HAOIIOJCHUN acTpo-
JIOTOB-HCCTIeI0BaTENEH (CM. HUXKE).

Bripatommiicss  actpodusuk-HoBatop Hwukomaii
Anexcarnposmd Ko3sIpeB 3aperucTpupoBai CBepXcBe-
TOBBIE TIOJA F TmaHeT, 3BE3/1 ¥ TATaKTHK, KOTOPBIE TI03-
BOJLUIH OTIPENENATh WX WCTHHHBIC IOJIOKeHHA. Pe-
3yneTathl H. A. Ko3sipeBa ObUIH IOATBEPIKICHEI HE3a-
BUCUMBIMH HCCIICIOBATEISIMH, HAIPUMeEp, TPYIIIOH
JlaBpenTheBa — EranoBoii.

Pa3 3Heprernueckue moJisi He MOryT odecrme-
YHUTh BO3/eiiCTBUS IJIaHeT, 3B€31 Ha 3emJie, a ITH
BO3/elCTBUA CYIIECTBYIOT, 3HAYUT 3ITH Bo3Jeii-
CTBHSI OCYIIECTBJIAIOTCH 0e3dHepreTH4YecKMMHU MO-
asamu F nianer, 3B€3.

JlaHHBIH BBIBO MOXKHO OOOCHOBATH M HECKOJIBKO
no-npyromy. CornacHo (HU3UYECKUM OKCIIEPUMEH-
TaJIbHBIM ¥ Ha0JI01aTeIbHBIM JTaHHBIM nots F mnaner,
3BE37] 00JIAAIOT TpeMsi OCHOBHBIMH HEOOBIYHBIMHU
CBOMCTBaMHU:

1. Tlons F mutaner, 3BE€31 0071a1ar0T HEOOBIKHO-
BEHHO OOJIBIIION JaIbHOCTBIO IEHCTBUS B CPAaBHEHHH C
MOJSIMH  dHepreTudecKuMHA. COOTBETCTBEHHO, OHH
yOBIBaIOT C PACCTOSHUEM 3HAYMTEIHHO MEUICHHEE,
uem 1/r2,

2. B oTnnumM oT SHepreTH4eckux nosiei, mous F
TUIaHeT, 3BE3] 00JIafal0T HEOOBIKHOBEHHO BBICOKOM
MPOHUKaoIEeH crnocoOHOCTEI0. OHM CBOOOJTHO ITPOHH-
KalOT 4epe3 METAJUIMUECKHH KOPITyC aBTOMOOMIISL, KO-
pabuisi, 4epe3 cTeHbl 1abopaTopyH, Tesla SKCIEPUMEH-
TaTOPOB, Yepe3 CIJIOU MOpoA 3eMIIH U Jlake ¢ 00paTHOM
cTopoHs! 3emun. Hanmpumep, HEHTpHHO TOXe 3alIpOCTO
MPOXOIUT yepe3 Bcio manery 3emis. Ho 3To mpowmc-
XOJIUT y HEUTPUHO 3a CUYET IIOYTHU OTCYTCTBUS €0 B3a-

HUMOJICUCTBHS C BelecTBOM 3emun. Y moneit F, Hampo-
THB, TAKOC MPOHCXOOUT NPH AKTHBHOM B3aWMOICH-
CTBHUHU C BEIIECTBAMU.

3. B oTiuuuu OT PHEpPreTHYeCKUX moiei, moys F
IUTAHET, 3BE3]1 MOT'YT MPEBHIIIATH CKOPOCTH CBETA.

[MpuHnMnuansHast HEOOBIYHOCTH CBOWCTB 1 - 3 mo-
nei F nomkHa mopoxaarscst HEOOBIYHOCTBIO (hHU3HYe-
cKkoii mpupos! moneit F. Kakoit xe momxnaa OBITH (Hu-
3u4ecKast mpupoja mosneit F, 9To0s1 O THOBpEMEHHO TT0-
pokmanmch cBoiictBa 1 — 3 0e3 HapymieHWil 3aKoHa
COXPaHEHMSI SHEPTUH, YHOMSIHYTHIX BBIIIE IPEICTaB-
JIEHUI TEOpUH MOJSA U CHELUUAIBbHON TEOPUM OTHOCH-
TenbHOCTU? Yike U3 GopMyaupoBKHu cBoiicTB 1 — 3
cjenyeT, 4To moJjsi F He MOTyT GBITH MOIAMU IHEP-
reruyeckuMu. PaccMoTpum nospoOHee 3TH CBOMCTBA.

W3 IIpumepa 1 HETpYAHO YBUIETH, YTO YIHEPrETHU-
YeCKHUEe MOJIsl He MOTYT YOBIBaTh C pacCTOSTHHEM Me-
nennee, 4eM 1/r2. A nons F yObIBaIOT ¢ paccTosHHEM
3HAUMTENBHO MeJIeHHee, ueM 1/r? (cBoiicTso 1). Cre-
JOBaTeNbHO, TONs F He 3Heprermyeckne, WHa4Ye Tro-
BOpS, be3dnepeemuyeckue. ITO HE THIIOTE3a, & CIEA-
cTBHE (M3MYECKUX IKCIEPUMEHTOB W HaONIONCHUI B
paMKax yCJIOBHH CIIPaBEATMBOCTH 3aKOHA COXPAaHEHUS
SHEPTUM W IIPEACTAaBICHUN TEOPUH, 0OO3HAUYCHHBIX B
Paznene 2. [1o oTHOLIEHUIO K O€39HEPTeTUUECKUM M0~
JISIM, 3aKOH COXPaHEHUs] SHEPTUH HE «IIPEIbSBIICT
HUKaKUX TpeOOBaHUI M OrpaHWYEHHUH, TaKk KaK 3aKOH
COXpAHEHHs SHEpruM aBTOMATHYECKH BCETAa BBIIOJ-
HSETCS. Ha MHOXECTBE OE€3dHEPreTHUECKHX MOJeH -
HOJIb BCET/Ia paBeH Hymo. [loToMy, 3aKOH cOXpaHEeHUS
SHEPrHUH HE MOJKET 3alpemiaTbh Oe33HEPreTHIECKOMY
oJTI0 yOBIBATh MEIJICHHEE, YeM 1/r2, wnu BooOLIe HE
yOBIBaTh, HIIM Jja’kKe BO3PACTaTh MO MEpe yOaleHUs OT
nctoyHnka mmois (moacrasete P = 0 B [Ipumep 1, u Tpe-
OoBaHue yObIBaTh Kak 1/r? ucuesHer).

CBepxBbICOKas MPOHUKAIOMIASI CIIOCOOHOCTh MPHU
AKTUBHOM B3aMMOJICHCTBUH C BEIIECTBOM (C M3MEHe-
HHUSIMU CTPYKTYPBbI, CBOWCTB, SHEPT€THYECKOTO COCTOSI-
HUSl 00BEKTa BO3ACUCTBUA), KAK TO OMUCAHO B CBOW-
CTBE 2, €CTh CJIEACTBHE UMEHHO 0e3IHepreTH4HOCTH
paccMaTpHUBaeMBbIX MOJIEH, TOCKOIBKY SHEPreTHIeCKHe
Mol TPH AKTHMBHOM SHEPreTHYECKOM B3aMMOJEH-
CTBUM C BEIIECTBOM AaKTHBHO pPacTPauyMBaiOT CBOIO
SHEPTHIO, 3aTyXaloT M MOTJIOMAIOTCS BEUIECTBOM (3a
UCKJIIOYEHHEM PEIKUX CIICIHAIBHO II0JCTPOCHHBIX
Clly4aeB, KOTJa BEIIECTBO OTHAET CBOIO HHEPTHIO
TI0JTI0, HAIIPHMED, CITy4yaeB Jla3epHbIX cucteM). Takum
00pa3oM, 3aKOH COXpPaHEHMs SHEPIHU KIaaéT mpenen
MPOHUKAIONIEH CTIIOCOOHOCTH YHEPreTHUECKUX TOJEH,
AaKTUBHO B3aWMOJCHCTBYIOIIMX C BEIIECTBOM. be3s-
HEPreTUYHOCTh AKTUBHBIX B3aUMOJCHCTBUH C Bellle-
CTBOM aBTOMAaTHYECKH CHIMAET YHEPTreTHYECKUH Tpe-
Je7l TIpoHMKaroleil cnocobnoctu. CrenoBaTesbHO,
CBEpX BbICOKas MPOHMKAIOIIAs! CHOCOOHOCTD TOJISl, IPH
€ro aKTUBHOM B3aMMOJICHCTBHH C BEIIECTBOM, B €CTe-
CTBEHHBIX YCJIOBHSX, SIBIISIETCS] XapaKTePHBIM IIPU3HA-
KOM 0e39HepreTndeckoro noJs. [1o Tem ke mpuinHam,
B OTJIMYME OT CTaH/AAPTHBIX MPEJCTaBICHUH, ompaoice-
Hue 6e32Hepeemuiecko20 Noas HeKUM 3epKailoM He
o3Hauaem agmomamuyecku ociabienue nos, npo-
weouie2o ck8o3b 3epkano (OTpakKeHUE ITO OJUH U3 Ba-
PHAHTOB aKTHBHOTO B3aMMOJIEHCTBHS C BEUIECTBOM),
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HO 03HAYaeT HEKHE €0 U3MEHEHHUS IIPH MPOXO0KICHUN
BEILIECTBA 3EepKaa.

[peBbiieHre ckopocTH cBeta moisiMu F (cBoii-
CTBO 3) He HapyllaeT CHEeIHaJIbHYI TEOPUI0 OTHOCHU-
TEIbHOCTU. JICHCTBUTENBHO, CACIAUTE B yPaBHEHUSAX
nuHamukd CTO mnpenenbHbI mepexo] K HYyJIEBOM
SHEpPIuH, U ypaBHEHUs MpeBpaTATca B ToxkAecTBa 0 =
0, a TpebOBaHKE HE MPEBBIIATH CKOPOCTh CBETA HCUE3-
Het. UnTepecHo, uto ypaBHeHHs CTO maroT mpaBMite-
HBI MpeAesbHbIN Nepexo], HECMOTpPsl Ha TO, YTO, Ha
camoM neite, CTO He mMeeT HUKAKOTO OTHOILIECHHUS K
0e33HepreTHYecKiM OO0BEKTaM, B IMIOTOMY HHYEro UM
He orpaHmunBaeT, mockoimsky Teopussi CTO pasBura
TOJIBKO JJISI DHEPTeTHUECKUX OOBEKTOB U CIEAyeT U3
MIOCTOSIHCTBA CKOPOCTH JHEPreTUYECKOro OOBEKTa -
cBerta. B o0miem, ceiiyac MbI He BUIMM 3aIlpeTa co CTO-
poHbl CTO 6e33HepreTH4ecKuM MOJISIM CKOJIb YTOJTHO
MpPEBBIIATh CKOPOCTh CBETAa WM MOYTH MIHOBEHHO
MPEO0JI0JIeBaTh MEXKIUIAHETHBIE M MEK3BE3IHBIC pac-
crostHns. CyIIECTBYIOT albTepHATHBHBIE OOBSICHEHUS
IpeBBIIEHNsT CKOpocTH cBeTa. OHM CIpaBEINBBI KH-
HEMaTHIECKH, HO HE IPHEMIIEMBl TUHAMHYECKH, CM.
Pazmen 11 o630pa [1]. (CBepXCBETOBBIE MapamOKCHI
nprarHHOCTH, Bo3HUKatomme B CTO, oOcyxmaroTcs
JI0 CUX IIOp BO MHOKeCTBE JucKyccuil. Ilo MHeHuIO aB-
TOpa, IUId Jorudecku Oesymnpeunoro mocrpoerus CTO
MPUMEHUTENBHO K peaJbHOMY MUPY (pH3NYECKHUX sBJIe-
HHI, HEOOXOAUMO HCIIOJIb30BaTh MOCTOSIHCTBO CKOPO-
CTH CBETa B COUETAHUU C YCIOBUEM BBIIIOJTHEHHUS IIPUH-
[IMI1a TPUYUHHOCTH B PEaIbHBIX (PH3MYECKUX MPOIIec-
cax (c  y4€ToM  «cTpembl  BpPEMEHH»),  4YTO
ABTOMATHUYECKH YCTPAHUT MOSBICHUE IPHYMHHBIX T1a-
panoxcoB CTO. [la u nro0bie pru3ndecKie 3aKOHOMEp-
HOCTH, IPUBOAAIINE B HEKOH 00JIaCTH SIBIICHNH K HApy-
IICHUIO IPUHIIUITA TPHYUHHOCTH, J{yMato, TOJDKHBI 3a-
MEHSTHCS Ha WHBIE 3aKOHOMEPHOCTH B 3TOH 00JacTH.
Toraa npuHIMI IPUYUHHOCTH OyIeT OYepuUBaTh rpa-
HUIIBI TPIMEHUMOCTH (YPU3UIECKOI TeOpuH.)

CrnenoBarenbHO, 0€39HEPreTHYHOCTh  (U3UUe-
CKHX I10JIel 0/IHOBPEMEHHO MOPOKAaeT cBoiicTBa 1 — 3
6e3 HapyIIeHUH 3aKOHA COXPAaHEHHS dHEPTHH, YIOMS-
HYTBIX BBIIIE MPEICTaBICHUH TEOPUH IOJS M CIHENH-
JIBHOI TEOPHUH OTHOCHTEIBHOCTH.

Takum o6pa3om, coBpeMeHHast (HU3HKa CTOJIKHY-
Jach C BO3JICHCTBHUAMU O€33HEpreTHYECKNH ToIei mia-
HET, 3BE3/I.

PA3JIEJI 3. Yto Takoe Oe3dHepreTuyeckKue
00beKTHI?

C ToukH 3peHust GU3UKH, MaTePUAIbHBIMHU SIBIISI-
I0TCS.  DHEpPreTHYecKne OOBEKThI, KOTOPHIE HMEIOT
aHepru0 E M criocoOGHBI OCYIIECTBIATh SHEPreTHIe-
CKHUE BO3JEHCTBHSA (TEXHUYECKHE MTPEIMEThI, TUIAHETHI,
3BE37IbI, OMOJIOTMYECKNE TKAHH U KIIETKH, JIEKTpUye-
CKHe, MarHUTHBIC, siAEPHBIE MO W Tak janee). [lo-
3TOMY, C TOUKH 3peHNs HPU3NKH, HAOOp 0OBEKTOB, UME-
fomux sHepruto E, ects MarepuansHbiit Mup Wy, To-
r7ia, 1Mo OIpEeNeICHNI0, Ha0Op OOBEKTOB, BBIXOISIINX
3a mpenensl mupa Wy ecThb MUp HeMaTepHalbHBIN
WNM. CaenoBatenbHo, ¢ TOYKH 3peHus Gpu3MKH,
HeMaTepHaIbHbIii MUpP Wnm ecTh MUD Ge33HepreTu-
YyecKMX 00beKTOB. bessHeprerwueckue MOJs SBIIS-

IOTCSI YaCTHBIM CIIydaeM Takux o0bekToB. Cienosa-
TeJbHO, COBpPeMeHHasd (H3UKAa CTOJKHYJACh C
Ha0JII0JeHHeM Bo3JelicTBHII Ha 3eMuie HemaTepH-
aJbHBIX noJjeil F naaner, 38é31. Mx He paccmarpu-
BaeT ouIMaIbHas GU3HKa, TOTOMY U I10JTy4aeT BHIBO
O HEBO3MOKHOCTU BO3JCHCTBUU IIIaHET, 3BE3] Ha
3emiie. YTBEepKICHUE O HEMO3HABAEMOCTH HEMAaTepH-
JIBHOTO MHpa B IIEJIOM HEBEPHOE U HE COOTBETCTBYET
Hay4qHOH ¢unocopuu (cm. Paznmen 3 u [punoxenne 1
o030pa [1]). S BBOXKY HoHATHE (HUINIECKOTO HEMaTe-
puansHoro Mupa Wnmph, KaK Ty 9acTb HEMaTepHaib-
HOTO MHpa, KOTOpast ITo3HaBaeMa (pU3NIECKIMHU METO-
mamu. Ho 6e3sHepreTndeckne HeMaTepHaibHBIE 00b-
eKTBl HE MOIYT OCYIIECTBIATh HHEPreTHUECKUe
Bo3zelcTBuUs. Kak e oHM BO3AEHCTBYIOT?

PA3JIEJI 4. OcHoBHOe ¢u3uvecKoe CBOCTBO
(pusnyeckoro HeMaTrepuajJbLHOI0 MHPAa — CIOCO0-
HOCTh YNPABJATH MPOLECCAMH MHPAa MaTepHaJib-
HOTO.

OO0BeKTH (PU3UIECKOTO HEMAaTepUAIEHOTO MHUpPA
Onmph HE MOTYT TIEpeaTh YHEPTHIO 00BEKTAaM MaTepH-
AIBHOTO MUPA, WA 3aUMCTBOBATh YHEPTUIO OT MaTePH-
ATBHBIX 00BEKTOB, OCKOIBKY OOBEKTH (PU3UIECKOTO
HematepuaabHOTO Mupa Onmph, TIO OTIpEAeTICHAIO, 0e3-
SHEPreTUYHBI, OHU He 00JajaroT sHeprueil. Bmecre ¢
TeM, B CTaThsX [5, 7, 8] Joruuecku JoKa3zaHo, 4TO 00b-
ekmbl pusuueckozo Hemamepuanvhozo mupa Onmph,
6 MoM uucie HemamepuanpHsle Ge3rInepzemuyecKue
nonsa, mozym 6e3dIHepzemuyiecKu, HeCUnI06blM CROCO-
00M, yRpasname 3aumooeiicmauem MamepuaibHoix
06vekmoe (cM. mpakTHdeckuil mpumep B Pazgene 11
o03opa [1]), anepzemuueckum danancom smux é3au-
MoOeiicmeuil, NepeKauKoll IHePu mexncoy mamepu-
AIbHBIMU 0ObeKmamu u npeoopazoeanuem IHepzuu
u3 00H020 eé euoa ¢ Opyzoi. J1oka3zaTeibCTBO OCHO-
BaHO Ha SKCIEPUMEHTAJIBHBIX JaHHBIX 00 N3MEHEHUAX
COCTOSTHUI MaTepHaJIbHbIX 00BEKTOB MOJ] BO3ICUCTBU-
sMH Oe33HepreTuyeckux nojeid. Takum obpazom, oc-
HOBHOE CBOWCTBO (PM3MYECKOT0 HEeMaTepualibHOTO
MHpa COCTOUT B YIPABICHUH IPOLIECCAMH MaTepHalIb-
Horo wmwupa. [lpuuém, HemarepualbHbIE OOBEKTHI
VIPaBISIOT MaTePUAIBHBIMU IPOIECCAMU KaKHM-TO
ITOKa HETTOHATHBIM U1 HaC HECWJIOBBIM, O€33HEPTeTH-
gecknM crrocobom. Takoe Bo3aeiicTBHe-ynpaBJieHHe
MbI Ha0JII01aeM KaxIbli leHb BOKPYI Hac, HO He
oTaaém cede B 3ToM oTuéTa [1, 2, 5]. JleiicTBUTEIBHO,
Bce (PM3MUECKUE ECTECTBEHHBIE NMPOIECCHI, MPOMCXO-
JSIIMe BOKPYT HAC, yIpaBIsAoTCs 3akoHaMu [Ipupossl.
Oto ympasineHue He TpeOyeT 3arpar 3Hepruu. OHO
MIPOUCXOTUT KAKMM-TO CTPAHHBIM ISl HAC HECHIIOBBIM
u 6e33HepreTudeckuM ciocodom. Iloamomy, noxoorce,
UCMOKU (puzuyecKux 3aKoH08, ynpasiarouux gusu-
YeCKUMU RPOUEccamu 6 MamepuaibHOM Mupe, co-
6EPUIEHHO Heu36ecmHble U HeNOHANHbIE HAM Ce20-
OHA, Nedcam 6 mupe 0e3Inepzemuieckux 00veKmos,
mo ecmv, 6 HemamepuaibHom mupe. IlepBble pocTkU
TIOJITBEPIKICHHS ITOTO YKe TOSBHIIMCH B (PU3UKaX He-
MaTepHalIbHOTO 3(hupa, B KOTOPHIX YpaBHEHUS (QHU3H-
YEeCKHX 3aKOHOB MaTepHALHOTO MHpPA BBIBOIATCS H3
CBOICTB HEMaTepHaIbHOTO d(upa.
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PA3JIEJI 5. Konkperu3aiusi cBoiicTB 6e3dHep-
reTHYecKUX MoJieil — HaYaJbHasA ¢u3nyeckass Mo-
aeiab (PM) 6e3dHepreTU4ecKux moJiei.

ABTOpY yJalI0Ch YIIIyOUTHCS B UCCIICIOBAHUE OC-
HOB aCTPOJIOTHH HACTOJIBKO, YTOOBI, HAKOHEII, OOHAPY-
JKUTh, YTO BEJIHMKHE aCTPOJIOTHU-UCCICIOBATEIHN Hamé-
KOTO TPOIIUIOT0, HA MPOTSHKCHUH THICSYCICTHH, HE
TOJILKO Pa3BHUBAJIH CIIOCOOBI CBOETO MPOTHO3UPOBAHHS,
HO ¥ CyMEJIH TOJMETUTH B CBOMX TIIATEIEHBIX HAOIIO-
JICHUAX TPYAHO YJIOBUMEIC, HEOOBIYHBIE (PHU3NIECKHE
CBOMCTBA BJIMAHWN IUTaHET U 3BE31 Ha 3emute. U3 sTux
(hm3nIecKUX HAOIIOICHIH aBTOP BBIYWICHWII JIUIIH Ma-
JYI0 TOJNUKY U 0(OPMILI eif B BU/IC IBYX (PH3MUECKUX
ITocrynatos.

MHNOCTYVYJIAT 1. B Te MOMEHTHI BpeMeHH, KOTa
YIoJl 0. MEXKJY HANpPAaBICHUSAMHU Ha JIBE IUIAHETHI U3
3eMHOU TOYKH HaOMOJcHUS M yIOBIECTBOPSET YCIIO-
BUIO

| a-an < Eny (1)
rIe

en<<I180°, (2)
n=1,2,3, ..., N (yron an Bo3pacraer mo mepe yBe-

JMYeHHsT MHACKCa N), HaOIomaeTCsl BCIUIECK BO3ICH-
CTBHSI 9THX [IBYX IUIAHET HA 3¢MHBIC OOBEKTHI, HAXOIsI-
muecs B Touke M. B muckperHbiii Habop yriioB {on}
BXOJISIT, TI0 KpaitHe mepe, yrisl 0° 30° 60°, 90°, 120°,
150°,180°, npuuém, ecnu B HA0OP {an} BXOAUT yrOJ O,
TO B 3TOT HabOp BXOIUT U yroa /80°% an. Ilpu nmomnana-
HUH IJIAHETHI B TOUKY €€ BOCXO/Ia U B TOUKY €€ BEpXHEM
KyJIbBMUHALIMU IPOUCXOIUT BCIUIECK BO3/IEHCTBUSA IUIa-
HETHI, OYCHb KPATKUH 110 CPABHEHUIO C 3EMHBIMH CYT-
KaMH. XapakTep BO3ACHCTBUS IUIAHET B TOUKe M cylie-
CTBCHHO M3MEHSETCS B IPOLIECCE CYTOYHOTO LUK UX
IBIDKEHUS 110 MECTHOMY HeOOCBOLY (TIpH ITOYTH HEU3-
MEHHOM 3a CYTKH TIOJIOKCHUH IIAHET Ha YKIHIITHKE).

HOCTVYJIAT 2. CyulectByeT Takoe BO3AEH-
CTBHE IUIaHET, OOpalIaronUXcs B IUIOCKOCTH AKIIHUII-
THUKH, KOTOPOE 3aBHUCHUT TOJBKO OT WX MOJOXKEHHS B
3Hakax 3o7uaka. Korna ninanera nepemeniaercs o 30-
nuaky (Tpu B3TJIsIIe Ha TUTAHETY ¢ 3eMJIH), XapakTep eé
BO3ACUCTBUS H3MEHSETCA CpPAaBHHUTEIBHO IIIABHO
BHYTPH 3HAKOB U CPAaBHUTEIHHO PE3KO HA UX IPAHUIIAX.
CyliecTByeT HEKOTOPOe KOHEYHOE YHCIIO imMax 3HAKOB.
Co3maércs BIIEYATICHHWE, YTO MECTHBIE BOCTOYHAS
TOYKa TIEPECEUCHHS YKITUIITHKN C MECTHOM JIMHUEH TO-
PHU30HTA M BEPXHSS TOYKA MEPECEUCHUS SKIUNTUKA C
MECTHBIM HEOCCHBIM MEpPHINAHOM BO3JCHCTBYIOT B
JTAHHOM MECTE TIOBEPXHOCTH 3eMITH B 3aBUCHMOCTH OT
MX TOJOXEHHUS B 3HaKax 30[MaKa Tak, Kak OyaTo 3TO
HE MaTeMaTH4eCKHE TOUKH, a MIAHETHI.

[lepByto ¢usngeckyto monens (PM) Gessnepre-
TUYECKUX II0JIell aBTOp IOCTPOMJI KaK JIOTMYecKoe
cnencreue nanHblx [Toctynaros. Ilepsas @M Bekpbuia
KOHKPETHBIE MPOCTPAHCTBEHHBIE CTPYKTYPHI O€33Hep-
TEeTUYECKUX TMOJIeH, UX HEJIMHEWHBIX B3aUMOAECUCTBUN
U KOHKPETHBIE YCJIOBHSI UX BO3HUKHOBEHHA. CTaso mno-
HSTHO, Kakue (pu3nveckue SKCIIepUMEHTHI CIIEAYET HC-
KaTh JuId IpoBepku Teopun nepsoit ®M. Taxue sxcrne-
PUMEHTHI, K CYACThIO, HALLIMCh U MHOTOKPATHO IMOJ-
TBEPKAAIH TEOPHIO.

Ilo mMepe HakOIUICHHS AKCIEPHUMEHTOB YIallOCh
MOCTPOUTH BTOPYIO PUINIECKYIO MOJICIH O€3DHEPTeTH-
YECKHX I0JIeH Ha OCHOBE TOJIBKO 3KCIEPUMEHTATBHBIX

MaHHBIX [3, 11], coBepmeHHO HE ONMMpasch Ha HAOJIO-
JIeHusl acTpojoros. Bropas Mozxenb nana HEKOTOPbIE
JIOTIOJTHUTENBHBIE CBEJICHUS O CKOPOCTH paclpocTpa-
HeHus1 Oe3’HepreTHYeCKHX Mojed W 00 WX BO3JeH-
CTBHM Ha CPEIHIOI0 CKOPOCTh SICPHBIX pachanoB. B
OCTaJIbHOM 00€ MOJIETIH COBIAJIM C TOYHOCTHIO JI0 ClIe-
JYIOILEro: MepBasi MOJENb COJAEPKUT B cebe ropasno
Oospiie MHPOpMAIMU O OE3dHEPreTHYECKUX MOJISX.
[NocnenHee BIOJHE €CTECTBEHHO B CHITY OONBINCH HH-
(dopMaTHBHOCTH O (PU3UIECKUX CBOMCTBAX MHOTOJIET-
HUX, THICSIYEIICTHIX HAOIIOICHHH.

Crnenyer MOmYepKHYTH, aBTOp HHUTNE B JAaHHOU
CTaTbe HE 3aHMMAETCS KOHKPETHOW acTPOJOrMYECKON
HHTepIpeTanyeil aCTpOHOMHUECKUX SBIEHUI. ABTOp
HE SIBJISICTCS CIIEIIMAIMCTOM B 00JIaCTH ATUX MHTEPIIpe-
Tali ¥ MaJIO YTO B HUX MOHUMAET. ABTOpP HCCIETyeT
B JIaHHOM CTaThe (hPM3MYECKUE OCHOBBI BIMSTHUN acTpo-
HOMMYECKHX SIBICHUII Ha MpPOIECCHI, MPOUCXOAAIINE
Ha I1aHeTe 3eMiIsl, YTO MPHUBOJUT, B YACTHOCTH, K (H-
3MYECKMM OCHOBaM IPOCTPAHCTBEHHO BPEMEHHOMU
CTPYKTYpbl 3TUX BiIusHUN. OIHAKO, 3TO MPOJUBAET
CBET Ha (PM3MUCCKUE TPUINHBI BIUSTHUNA aCTPOHOMMIYE-
CKHUX SIBJICHHI Ha MPOLIECCHI, pacCMAaTpUBAaEMBbIE B acT-
POJIOTHH, TO €CTh, NAET PU3MIECKUEC OCHOBEI aCTPOJIO-
rud. Takke 3TO HEeM30EKHO Ma€T MPOCTPAHCTBEHHO
BPEMEHHYIO CTPYKTYpPY BIMSHUNA acCTPOHOMHUYECKUX
SIBICHUH B aCTPOJIOTHH (aCTPOJIOTHYECKHE JIOMa U 30-
nmuaku, cMm. [IPMJIOXXEHUE).

IlonHoe onucanue ceropssiiHed urorosoi GM
(BKIMIOUas 3KCIEpPUMEHTANIbHOE MOJTBEP)KICHHUE Iep-
Boit ®M) MO’KHO HAWTH B COBOKYITHOCTH paboT aBTOpa
[2-8,10 - 13,19 - 21], e€ ckaToe U3TOKEHHE COCP-
JKUTCA B cTaThsX [7, 8, 22]. OTo nuimb HavYallbHas, Aa-
JIEKO He TOJHas (U3n4ecKas MOJeNb Oe33HepreTHde-
CKMUX TIOJNEH, TOCKOJIBKY MHOXECTBO (HHU3UICCKUX
CBOICTB, MOAMEUEHHBIX aCTPOJIOraMH, HE BKIIOUYEHO
II0Ka B HOCTyHaTLI, a OKCTICPUMCHTAJIbHBIC TaHHBIC CE-
TOAHA JAJICKO HE JOCTATOYHBI AJI ITIOCTPOCHUA MOJTHOM
OM.

Hrorosass ®M Ha ceroAHsINIHMH J1eHb BbITJIS-
JIUT clieylonum odpa3om. Bee MmatepuanbsHble Gpusu-
YecKhe TeJda M YacTHIBl UMEIOT Oe33HepreTudecKue
T10JIs1, YTO OTKPBIBAET NEPCIEKTUBY U3YUEHUS UX B3aU-
MOJICHCTBHI ¢ HEMaTepHUATbHBIMA 00BEKTaMH ITOCPEI-
CTBOM HX HEMaTepHAIbHBIX, OC33HEPreTHYECKUX II0-
sned. CrenoBaTenbHO, KaXKIAO€ MaTepuanbHOE TeJo
BHOCHUT CBOI BKJIaJ B HEMaT€pHUaJbHbIH MUpP CBOUMU
HeMaTepHadbHBIMHU TOJsIMHA. CTano OBITh, HE TOJNBKO
HEMaTepUasbHbI MUP BHOCUT CBOM BKJIAJ B MaTepu-
albHBI MUD CBOMM YIPaBICHUEM MaTepUaJIbHBIMU
mporieccaMy, HO, ¥ HAo0OpOT, MaTepHaIbHBIA MHpP
BHOCHUT CBOM BKJIa/I B MUpP HEMaTepuaJbHbII, 4YTO, HA
OCHOBe (pM3MYEeCKHX IKCIEePUMEHTOB U MHOIO0JIeT-
HUX Ha0awaeHMil, 1aéT KOHKpeTHOe (u3Myeckoe
JA0Ka3aTeJbCTBO CIPABeJJMBOCTH YyTBep:KICHUS
MOHHCTHYeCKOH d¢uiocopun o exmHOM MaTepu-
aIbHO-HeMaTepuaIbHOM MHpe. be3sHeprernueckoe
MI0JIE 3aBUCHUT OT BHEIIHUX U BHYTPEHHUX JIBUXKEHUI
€ro UCTOYHUKA, OT €r0 CTPYKTYPBHI, BEILIECTBEHHOT'O CO-
CTaBa U BHYTPEHHUX MPOLIECCOB, MPOTEKAIOIINX B HEM.
[Toromy Ge33HepreTnyeckue Mojasi MHGOPMATHBHBI
B leJAX perucTpanuu H3MeHEeHMil BHYTPEHHUX
NMPOLECCOB, CTPYKTYPHI HeGeCHBIX TeJ U 3eMJiH, 1a
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U JI00bIX (U3HYECKUX Tejl, BKJIWYasE 4YEpHbIE
AbIpbl. CyIIecTBYeT HECKOJILKO Pa3HBIX THIOB 0e33-
HEepreTUYeKHX MoJiei miaHeT u 3B€37 (MoJiel Bpamaio-
nmxcst mapukoB). [Iea u3 Hux F1, F2 Bceraa Bo3HUKAIOT
BMECTE OJJTHOBPEMEHHO. B citydyae sHepreTuuecKkux mo-
JICH, CHJia B3aUMHOM WHAYKIIUH OTPAHUYHBACTCS 3aK0-
HOM COXPaHCHHS JHEPTMU — SHEPTHsS UHAYIIMPOBAH-
HOTO TOJIST HE MOXET OBITh OOJIBIIE SHEPTHH MOJIS UH-
nynupytomero. Bo3MokHas B3auMHasi MHIYKIHS
noJieii F MoxkeT oka3arbcsi HEOOBLIKHOBEHHO CHJIb-
HOM, ITOCKOJIEKY OHAa HE JMMHTHPYETCS 3aKOHOM CO-
XpaHeHHsI HHEPTHH, YTO KOCBEHHO MOATBEP)KOACTCS
HAOMIONEHNSIMH 3a BO3IEUCTBUSIMHM HEOECHBIX TEII.
Bparinenus mapoo0Opa3HbIx HeOECHBIX Tl BOKPYT CO0-
CTBCHHOW OCH M IO OPOUTaM MOPOKAAIOT MaphI MOJICH
F1, F2, xOTOpBIE, €CTECTBCHHO, 3aBUCAT HE TOJNBKO OT
BpalllcHHUs, HO M OT TOrO, YTO MMEHHO BpamlacTcs.
CKOJIBKO BpallleHUH, CTOJIEKO BO3HUKACT Map moeit F1,
F». Tlone Fi cekTopHOE, OCH CEKTOPOB O HarpaBJie-
HUIO COBIIAJACT C OCBIO BpaieHwus. [Ipinaém, HeOecHbIe
TeJa BPAIAIOTCs, a CEKTOPa He BPAIIAKTCA U 00pa-
3YIOT HEBUIUMBIH penep HHEPUHAJIHLHOCTH Bpalia-
OIIAXCS CHCTEM KOOPAMHAT: €CJIA CHCTEMa KOOPAH-
HAT BpallaeTcs OTHOCHUTEIFHO STOrO perepa, OHa He-
WHEpIMalibHA, €CITH He BPallacTCs, OHA WHEepIUalbHa
(TIpu HHEPIHUATLHOCTH CHCTEMBI KOOPAWHAT B OTHOIIIC-
HUH TIOCTYIATEIBHOTO ABKCHNMS). B oTHOIIEHUM Ge3-
JHEpPreTUYECKUX MNoJieil, Hamie (Qu3nYecKoe MPo-
CTPAHCTBO NPOSIBJISAET CBOI0 AHU30TPONHOCTS. [leii-
CTBUTENILHO, €CTTU ObI MPOCTPAHCTBO OBLIO MOJTHOCTHIO
W30TPOITHBIM, TO TIPHU BPAIICHUH IIapa BOSHUKAJO ObI
0CeCHMETPHYHOE, a He ceKTopHOoe ToJe F1. CexTopHOE
mone Fi Bo3meiicTByeT BHE 3aBHCHMOCTH OT yTIia
MEXIy JIydOM IIOJIA M TapaMeTpaMH IBWKCHUS 00b-
ekta BozzaeiictBus. [lome F2 HA0OOPOT, CTPYKTYpHO
O0CECHMETPHYHOE M BO3ICHUCTBYET B 3aBHCHMOCTH OT
ynomMsiHyToro yria. [Tose TpeThero tumna F3 Bo3HHKaeT
W OpU OTCYTCTBHU BHEIIHETO BPAIICHUS U JIFOOBIX
BHEITHUX JBMXKeHUN HebecHoro Tema. OHO CTpyK-
TypHO cdepudeckn cummerpuuHoe. J[Ba mons Fs ot
pa3HbIX MCTOYHUKOB MPH JTHUCKPETHOM HabOpe YIriioB
{an} (cm. IocTynar 1) Mexay HaNpaBICHUAME UX JIy-
Yyell HeJIMHEITHO B3aUMOJIEHCTBYIOT U CO3/1al0T PE3KUHA,
OTHOCHTEITLHO KPATKUH BCILIECK «CHIIBI» CYyMMAapHOTO
BO3ACUCTBH STUX TOJEH C pe3KHM U3MEHEHHEM Kaue-
cTBa BO3neiicTBUAsS. TakuM K€ CBOMCTBOM 00IagaroT
monst Fo. HekoTopoe xapakTepHOe HarpaBiieHHE MO
F3 3emim B KaXmoil TOUKe €€ MOBEPXHOCTH YHAIOCh
onpeaenuts. OHO COBIAJIAET ¢ MECTHON BEPTUKAJbBIO,
TO €CTh, CTPYKTYPHO CPEPUUCCKH CUMMETPHYHO OTHO-
CUTEJIbHO TIeHTpa 3eMiid. AHAJOTHYHOE XapaKTepHOe
HampaByieHue nodisi Fz 3emin B Kak0i Touke e€ mo-
BEPXHOCTH COBIIJIA€T C MECTHBIM HANpaBJICHHEM BO-
CTOK-3aMaJi, TO €CTh, 0CECUMMETPUIHO OTHOCHTEIIEHO
ocu Bpamienus 3emnu. [loatomy, ecnu yroa ff MexIy
Jy4OM OT HEOECHOTO TeJIa U MECTHOHM BEPTHKAIIBIO, WITH
YTOII Y MEXKY STHM JYYOM M MECTHBIM HAIlPAaBICHHEM
BOCTOK-3aI1a]], COBIIAJIaeT ¢ KaKHUM-JIUOO W3 YIIIOB W3
JIICKPETHOTO Habopa {an}, BOSHUKAET PE3KHUI BCIUIECK
BO3ACUCTBHI CyMMapHOTo MoJjisi 3eMiH | 1moJisi Hebec-
Horo tena Fzumu Fy, coorBeTcTBeHHO. OTCIO/, B YacT-
HOCTH, CJEIyeT, YTO BO3HUKAIOT BCIUIECKH BO3ICH-

CTBUH HEOSCHBIX TEJ Ha MX BOCXOAax-3aKarax (yrmoMms-
HYTBIH YTOJ £ ¢ MECTHOH BepTHKaIbIO paBeH 90 rpamy-
caM) U B UX KyJIbMHHAIMSIX (YHOMSHYTBIH yroi y c
MECTHBIM HallpaBJIeHHEM BOCTOK-3amaj paseH 90 rpa-
naycam). OTcrojia CTaHOBUTCSI IOHSITHBIM, TTOYEMY 3KC-
MEePUMEHTATOPBl MPOBOJWIN MHOTHE CBOM OIIBITHI
MMEHHO B MOMEHTHI KyJIBMUHAIIMH U BOCXOJOB-3aKa-
TOB HeOeCcHbIX Tell. PaccMoTpuM B Touke M 3eMHOMH Mo-
BEPXHOCTH MaTeMaTH4eckne Touku 4 u B HebecHOU
coeprl. Touka 4 ecTh BOCTOYHAS TOYKA IIEPECCUCHUS
SKJIMIITHKA C MECTHOH JTMHHEH TOpu30HTa (3TO TOYKA
ASC B actponorun). Touka B ecTh BepXHsIsI TOUKa TIe-
pecedeHHs SKIUNTHKH ¢ MECTHBIM HEOECHBIM MEPHIH-
aHoM (910 Touka MC B actponorun). MurepecHo, uto
MUCTHYECKUH HEBEPOSTHBIM paccka3d acTpPONOTUU O
TOM, YTO IyCTble TOUKHU MpPOCTpaHcTBa A U B Bo3aei-
CTBYIOT B TOUKe M TaK ke, Kak BO3/IeHICTBYIOT IUIaHETHI
(cM. ITloctynaT 2), okasancs MOYTH NPaBJOH B TOM
CMBICIIE, YTO OIHCHIBAEMbIE BO3ACUCTBHS ACHCTBU-
TENBHO CYHIECTBYIOT, HO HCXOJIST OHHU HE U3 TOUeK A U
B, a u3 nnaners! 3emuid. Yanock Mokasarb, YTO 3TO
BO3ICHCTBUS NIBYX CEKTOpHBIX moneit Fi 3emum, mo-
POXIIaeMBIX €€ BPAIlCHUAMH BOKPYT COOCTBEHHOH OcH
u o opb6bure. Touka M, Bpamasich BMecTe ¢ 3eMiéi
MIPOXOJMT Yepe3 He BPAIlAIOIIHecs CEKTopa 3THX MO-
neit F1. Kak ynanoch BBISICHUTb, IBHYKEHUE TOUKU M
yepe3 CEeKTopa MOYTH TOYHO CHUHXPOHHU3UPOBAHO IO
BpEMEHHU C JIBIKEHUEM ToueK A u B 1o 3Hakam 30/1-
aka, B 4éM M COCTOMT MPHUYMHA KaXyIIerocs Bo3jeH-
CTBHSI ITyCTBIX TOUYEK A U B B 3aBUCUMOCTH OT UX MOJIO-
JKeHW B 3Hakax 3oauaka (CM. JeTaid B
MNPUJIIOXKEHWUN). Crour NpEKIOHUTHCS —TIepen
HaOTI0ATENIFHOCTBIO BEIUKHX aCTPOJIOTOB-HUCCIIEN0-
BaTesel JanéKoro NpouuIoro. 3HaHue IPOCTPAaHCTBEH-
HOH CTPYKTYpHI ABJICHUH, ciienyomux u3 [locrynaros
1 1 2, BayxHa U1 NPABUIILHON MOCTAHOBKH MpaKTHYe-
CKUX HAOIIOJACHUM BO3AEHCTBUI IUIAHET, 3BE3J]. OTa
CTPYKTypa moApoOHO OIUCHIBAETCS B
IMPUIJIOXKEHUU. Be33nepreruyeckoe moJie, Nopo:x-
JaeMoe ABHKeHHeM MaTepuaJbHOI TOYKH, He 3aBH-
CHUT OT €€ CKOPOCTH, cYe3aeT MPU NOCTOSTHHOM CKO-
POCTH, HO 3aBHCHT OT H3MEHEHHI BeKTOpPa CKOpPO-
CTH, WIH, YTO TOXKe, YKA3aHHOe MoJie BO3HHKAET
MPH NMPOSIBJEHUSIX HHEPTHOCTH MaTepuH. B pe3yib-
Tare, OOHapy>XHMBaeTCs MOKA HETIOHATHAS, HO PUHIIN-
MHAJIbHO BA)KHAsl CBSI3b MEXy O€3’HEepreTHUeCKHMH
MOJSIMA M CBOMCTBOM MaTepuH 00JIalaTh WHEPTHO-
cTh10. Bpamaromuiics mapuk cOCTOUT U3 yacTuil. Bek-
TOp CKOPOCTH KaXKIOI YaCTHUIIBI BPAIAroIIErocs Ima-
pHKa ITOCTOSTHHO U3MEHSETCSI BO BPEMEHH, UYTO MOPOXK-
JaeT IOCTOSTHHO Oe33HepreTndeckoe Ioie KaKmaoi
YacTHUIlBl, @ B CyMMe — Oe33HepreTHdeckoe IoJie mra-
puKa B iesioM. J[pyruMu ciioBaMH, B OCHOBe 0e33Hep-
FeTHYeCKOro MoJjs, MOPOKAAeMOro NABHKCHHSIMH
IUIAHET, 3BE¢3/1 U APYruX (pU3M4ecKux Tell, JeKUT He
BpallleHHe, a M3MEHEeHHe BeKTOpPa CKOpPOCTH 4a-
crun. B wacTHOCTH, 3TO O3HauaeT, 4To NnpH ynape ¢o-
TOHOB (MJIM MHBIX YacTHUI) O MPEISTCTBHE PE3KO IreHe-
pHUpyloTCs Oe33HepreTHdeckue moiisi (pe3Ko HU3MeHs-
eTcsa BEKTOp cKopocTH). Bbe33sHeprermyeckue moJs
HebecHBIX TeJl, kak yka3zaHo B PA3JIEJIE 2, o6aa-
JaI0T HeOOLIKHOBEHHO BBICOKOI MpOHUKaIoLIeH
CMOCOOHOCTHI0O B COBOKYIMHOCTH € HX AKTHBHBIM
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B3aHMMO/IelicTBHeM ¢ BellecTBOM, OHH IIPOHUKAIOT
naxe ¢ oopatHo#t cTopoHbl 3emuu. CorjlacHO TaHHBIM
(u3MYECKUX  DKCIIEPUMEHTOB, OE39HEpreTHYecKue
TOJIS MOT'YT IPEBBILIATH CKOPOCTh CBETA, 8 TEOPHS OT-
HOCHTEJIbHOCTH He 3arpeniaeT 0e33HepreTHYeCKUM Mo~
JSIM PacIpOCTPaHATHCS CKOJIb YTOHO ObICTpee CKOpO-
CTH CBETa M NPEOJ0JIeBaTh MEXKIUIAHETHBIE U MEX-
3BE3]IHBIC PACCTOSIHUS TPAKTUYECKH MIHOBEHHO. U,
HakoHel, 0e3dHepreTuyecKue Mo 00JaAaT
CBEPXIATbHOCTHIO JefCTBUSA, TO €CTh, JaXKE HA MEXK-
3BE3MHBIX U MEKTAJAKTHYECKIX PACCTOSHUSIX BO3ICH-
CTBHSI OE3’HEPTreTHYSCKUX TOJeH 3BE3N M TaJaKTHK
OCTAIOTCSI 3aMETHBIMH Ha 3eMure.

PA3JIEJI 6. ®u3nKka U HATAJILHAS ACTPOJIOT M.

CorylacHO HaTaJbHOM acTPOJOTHUH, B MOMEHT
POXKAEHUS BO3AEUCTBHS IIAHET, 3BE3]1 UMEET pelllaro-
11ee 3HaYeHHs A1l QUKCHUPOBAaHUS TEHETUUECKHX MTPHU-
3HAKOB HOBOPOXJICHHOTO. MOXeET JIM TaKoe HEBEPOsIT-
HOE yTBEpKJCHUE UMETh HayyHO NpuemieMoe o0bsic-
Herne? Oxa3pIBaeTCs, MOXeET. Bepcus aBTopa TakoBa.

Bot uto mumryt 6nodusuku [23]: «/Iobas scusas
KAemKa OO0IHCHA NOCMOSHHO peazuposamys Ha MeHs0-
wuecs yciosus oKpye cebsi u 6 camoti cebe. A 3mo 3na-
YUm, YUMo ell HYHCHO NOCMOSHHO MO BKIIOYAMb 0OHU
2eHbl, MO GLIKIIOUAMb Opy2ue, Mo cie2ka NOHU3UMb
axmugnocmsv y mpemvux u m. 0. C opy2oui cmopoHul, 6
meje OMOenbHO 834M020 Uel08eKd Cyujecmayem geu-
KOe MHOXHCECB0 CAMBIX PAHbIX KIIEMOK — MbIUUEYHBIX,
HEPEHLIX U Np. — Y KOMOPbIX 00UH U Mom dice Habop
2eH08: 8e0b NPUHAONEICAM OHU OOHOMY U TMOMY dice
unousuoyymy. CogepuieHHO NOHAMHO, YMO ) PA3HbIX
KAEMOK npu 5mom pabomarom pasHvie 2eHbvl, NPU4Em
OOHU NOYMU BCIO JHCU3Hb MOIYAM, A Opy2ue NOYMuU 6CHO
JrcusHb pabomarom. Hueimu crosamu, y scugvix opea-
HU3MO8 OOJIJICHbI OblMb OYeHb P hexmusHbvle U pasHo-
obpasHvle UHCMPYMeHmbl ONsl  YNpAasieHus Cceoell
JIHK.» - xoHen nutaThl. Takum 00pa3oM, B 5KMBOM Op-
TaHHU3Me JOJDKEH CYIIECTBOBAaTh MEXaHM3M IEPEKITIo-
YEHHSI FCHOB MEX/Iy COCTOSIHUSMH «aKTHBEH» HJIH «He-
akTuBeH» reH. Hayka pacmmdpoBania reHoM 4yenoBeka
u ycranoBmia, uro 98 mponenro JHK (a, 3nauut, u
XpOMOCOM) T€HOMa YeJIOBeKa SABJSIOTCS MYCOPHBIMU
JHK, KoTOpbIe HE CUYNTHIBAIOTCS, HE KOJUPYIOT OEJIOK,
TO €CTh, COJiepkKaT B ceOe HE CUMTHIBAEMBIE T€HEI, KO-
TOpBIC HAXOJSATCS B COCTOSIHHU «HEAKTHBEH» B OTHO-
IICHUU KonupoBaHus Oenmka. Hayka moTpsiceHa 3ThM,
HO TIOKa HE YCTaHOBMJIA, 3a4eM HY)KHBI 3TH 98 TpoIIeH-
ToB. OnHako Bpsy u [Ipupoaa Brimoyaet 3t 98 mnpo-
LeHTOB Boyctyio. [Ipupona, kak mpaBuio, HUYETO He
nenaet 3ps. [lomo3peato, 4TO BO MHOXKECTBE T€HOB CO-
JiepIKaTCsi KOMOMHAILIMK T€HOB BCEX MPEIIIECCTBYIOIMX
MTOKOJIEHUH TaHHOTO YeJIoBeKa OT poauTesei 10 6ady-
ImIeK-IeayIeK, mpadadymiek-npaaeaoB U Tak Janiee,
TaK KakK pa3BUTHE 3apOAbllIa 4YeJOBeKa HAYWHACTCS C
COCTOSIHMSI PBIOKHM. MMEHHO akTHBHM3anust TOM WU
WHOM KOMOMWHAIIMM T€HOB OIpejesseT W3Ha4YajbHO
CBOMCTBA IICHXHMKH, COMAaTH4eCKHE OCOOEHHOCTH,
CKJIOHHOCTH K TEM WJIM HHBIM 3a00JI€BaHHSAM H T.II. HO-
BOpOXEHHOTO0. [ToTOMY /17151 ©3MEHEHUsI HAacJIeICTBEH-
HOTO ammapaTa 4YeJoBeKa, HeoOs3aTeIhHO HapyIlaTh
TeHbI, HO JIOCTATOYHO aKTUBHPOBATh WM J€3aKTHUBH-
pOBaTh T€ WM WHBIC COYETAHMUS [CHOB.

Kak m3BecTHO, CBA3b MEKAY 3aIlyTaHHBIMH 00B-
€KTaMH, B OTIMYHE OT JHEPIETHYECKUX B3aMMOICH-
CTBHH, 00/1a1aeT HEOOLIKHOBEHHO OOJBIION JaabHO-
CTBIO JICHICTBUS, MPEBBIIIAET CKOPOCTh CBETA KaK MU-
HUMYM B CTO ThICSY pa3 U sSIBJISETCSA BCENPOHUKAIOIIEH.
CormnacHo 3THUM CBOMCTBaM, IOJS OCYIIECTBIISIOLIUE
9Ty CBsI3b, SABISIIOTCS O€39HEpPreTHdecKuMu (CM.
PA3JIEJI 2). Kax ycTaHOB/IE€HO HE1aBHO, UMEET MECTO
s ekt Macnobpona [24]: xorma UMEIOTCS ABE 3aITy-
TaHHBIE MEXIY c000#l TPYIIBI pacTeHUH, U B OIHOU
TpyIIE 3KCIEPUMEHTATOP U3MEHSIET TEHOM, TO TE€HOM
TaK)K€ U3MEHSAETCS U BO BTOpo# rpymnme. Ho BiusHue
MEXKITy 3aIlyTAaHHBIMH 00BEKTaMH Miepenaércs 6e33Hep-
reTU4eCKUMU MOJIIMU. 3HAUUT, COIJIACHO SKCIIEPUMEH-
TaM, BO3/ACHCTBUS 0€39HEPreTHYECKUX IOJed MOryT
HU3MEHSTh TCHOM.

[Ipu sTOM, BiMsiHMS O€33HEPreTHYECKHX MOJIEH
HEOECHBIX TeJl COCTOST, BEPOSITHO, HE B U3MEHEHHUH CO-
CTaBa U CTPYKTYPHI T€HOMA, a B MEPEKIIOYCHUAX TeX
WJIN MHBIX TPYII TEHOB MEXAY COCTOSIHUSIMU aKTHBEH
— HeakTuBeH. [lociieqnee 1aéT HAYyYHO IpUEeMJIeMbIil
MEXaHH3M BO3JeHCTBHI He0ECHBIX TEJI HA YeJI0BEeKa
yepe3 BJIUSIHUS 0e3dHepreTH4ecKux moJjeid Hedec-
HBIX TeJ Ha TeHeTHYeCKHU I Ko/1 YeJI0BeKa, YTO Nnpe/-
cTaBJjisieT c000il BepOSATHBIH y3J10BOi MOMEHT CBSA3H
HAYKM M HATAJbLHOI acTPOJIOrMM B OTHOUICHUH BIIH-
SIHUI HEOECHBIX TEJl Ha CBOMCTBA YeJIOBeKa.

HyxHO NOHATH em€, mouyeMy IaHHOE BIIUSHUE
HEOECHBIX Tei MPpOUCXOOUT KaK BCIIbIIIKAa MMCHHO B
MOMEHT pPOXKJIeHHs dyenoBeka. HaydHo mpuemsiemas
uzesi aBTopa TakoBa. B mporecce pa3BUTHA IUIOAA B
yTpoO€e MaTepH, TeHbl aKTHBUPYIOTCSI U JI€3aKTUBUPY-
I0TCS TaK, YTOOBI TUIOJ] MOT HOPMaJIBHO PAa3BUBATHCS B
YCIIOBUSIX yTPOOBI MaT€pH U HE OTTOPTaThCsl OPTaHM3-
MOM MarepH, Kak HHOpoJHoe oOpa3zoBaHue. B MomeHT
BBIXO/Ia M3 YTPOObI MaTepu, TO €CTh, B MOMEHT POXKJIe-
HUA, HOBOpO)I(I[EHHLIf/'I nomnagacT B COBEPUICHHO UHBIC
YCIIOBUS CYILLIECTBOBaHUs BHEIIHEN cpenbl. [loaTomy B
MOMCHT POXICHHUA T'CHbI JOJI>KHBI 6I)ICTp0 AKTUBUPO-
BaTbCA U IC3AKTUBHUPOBATHCA TAK, YTOOBI HOBOPOXICH-
HBIH OBIJ IPUCIIOCOOJIEH K BHE3AITHO BO3HHUKIINM HO-
BbIM YCJIOBUAM CYHICCTBOBAHUS. Crano 6I)ITI), B MO-
MEHT POXICHUS, B TEUCHHH KOPOTKOTO BPEMEHH, B
OpTaHM3Me POXKIAIOIEroCst JOIKHBI CO3/[aBaThCs 0CO-
Oble ycIIoBHs, OJaroNpHUsTHBIE IS BO3MOXKHOCTH aK-
THUBH3AINH 1 JIE3aKTUBU3ALUH TOW NIIN MHOM KOMOMHA-
LMK TeHOB. B mporecce nanpHeimero pa3BuTHs HOBO-
POXIICHHOTO, YTOOBI OH HE IOTEPSa yCTOHYMBOCTb,
JOJIDKHa 6BITI) CHOBA IMOBBIIIEHA COTPOTUBJIAEMOCTD I'€-
HOMAa U3MCHCHUAM €TI0 COCTOSAHUS.

HexoTtopsie nccnegoBaTeny moyiaraoT, 9TO OIpe-
JENSIONIMM TSI CBOWCTB HOBOPOJXKACHHOTO SIBIISETCS
HE MOMEHT €T0 POXKJICHHUs, a MOMEHT ero 3a4atus ((op-
MHPOBaHHE T€HOMa) M HOCIIeTYIOIIee ero pa3BUTHE B
yTpobe Marepu. A MOCKOJIbKY OepeMEHHOCTh IPOJI0I-
JKaeTcsl, Kak MPaBUJIO, B TEUCHUM NOBOJBHO OIpese-
JIEHHOTO BPEMEHH — OKOJIO JIEBSITH MECSILIEB, TO MOMEHT
POKAEHUS TOBOJIbHO OJJHO3HAYHO CBSI3aH C MOMEHTOM
3a4aTHsi, U IOTOMY OIOCPEJOBAaHHO ONMCHIBAET B acT-
POJIOTHH BIMSTHAE MOMEHTA 3a4aThsl U IOCIIEAYIOIIEro
pa3BuTH 1043, JTO TOTH4HO. OHAKO, COOCTBEHHBIE
HAOJIOICHUS aBTOpA 3a HEJOHOIICHHBIMH JAE€THMH I'O-
BOPAT O APYroM. Y HEJOHOIICHHBIX AeTeH M OIU3KO
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HET ONpEeNesIEHHON CBSI3U MEXIYy AHEM POXKICHUS U
nHéM 3adaThs. CpOK HENOHONIEHHOCTH 3aBUCHT OT
Macchl NPUBXOSIIINX (PaKTOPOB M KoJyieOaeTcs B IIn-
pokux mpezenax. Tem He MeHee, CYIIECTBEHHOH s
XapaKTepUCTUK HOBOPOXKIEHHOTO OKa3bIBaeTcsd jarta
poxnaeHus. Bunumo, mepeknroueHusl onpeAenéHHbIX
HabOPOB I'€HOB B MOMEHT POXKJICHUS MEXKAY COCTOSHH-
SIMU aKTHBEH — HEAKTHBEH OMNpPEJCAIOT B 3HAUUTENb-
HOM CTENEHM 3TH XapakTepucTHkU. Ho u BnusiHME Te-
HOMa 0CTa&Tcs, MOCKOIbKY HE N3MCHSAETCA MaTepHalb-
HBIIl COCTaB r€HOMa IPH YKa3aHHBIX MEPEKIIOUECHHAX
reHoB. Takum 00pa3oM, BIMAET M MOMEHT 3adaThs
(popmupoBaHHE TeHOMA), 1 MOMEHT POXKIEHUS (TIepe-
KJIFOUEHUS TPYII F€HOB MEXKAY COCTOSHUSIMU aKTUBCH
— HEaKTUBEH). MOMEHT 3a4arusi, TO €CTb, MOMEHT (op-
MUPOBaHUS F'€HOMa — 3TO MOMEHT KOHCEpBAIlUM BCe-
BO3MOYKHBIX HACJI€JICTBEHHBIX IIPU3HAKOB OT MPEBIY-
IIUX MPEIKOB, a MOMEHT POXKJICHHUS — 3TO MOMEHT, B
KOTOPBII aKTUBUPYIOTCS T€ HaOOPHI T€HOB HOBOPOX-
JICHHOTO, KOTOpPBIE ONPEACNSAIOT €r0 HACIEACTBCHHBIC
MPU3HAKH, B3SITHIC JIUIIb OT HEKOTOPBIX, yXKE KOHKPET-
HBIX €TO0 MPEIKOB, BUIUMO, OIIDKAHIINX.

PA3JIEJI 7. ®u3uka u npodaema 6;1M3HeLOB B
acrpoJsoruu [25].

[TycTh OMU3HEIBI POAUIKNCH B OJTHOM M TOM JKE Me-
CTE, B OJIHO U TO K€ BPEMs C TOUYHOCTBHIO 0 MHHYTEHI,
ot oxHoi Marepu. [lo dakry ynomsuymere 6G1u3HEIBI
OKa3bIBAIOTCS  CYIIECTBCHHO PAa3HBIMH, HEPEIKO
BIUIOTH JI0 MOYTH TMOJIHOTO OTCYTCTBHS HMX CXOJCTBA.
Jlaxxe OTHOSHIIOBEIC OIU3HENBI CYIIECTBCHHO Pa3HBIC
0 TICHXOJIOTHYECKOMY THUITY JINYHOCTH TP UX YAUBHU-
TEEHOM BHEITHEM CXOJICTBE. DTO YCTaHOBHIJIA HAYKa,
npocnenuB 2000 takmx Onm3HenoB. HykHOo coruna-
CUTBCS C 3THM (PaKTOM U BBECTH B aCTPOJIOTHIO Mpa-
810 3anpema O OIU3HEYO8 8 MOMEHM POHCOCHUS —
POACOEHHBI OIU3HEY He MOIJICem 3aHUMAMb COCOS-
HUs, yoice 3aHamuvle OIU3HeYamu, pOOUSUUMUCS paHee
He2o (8UOUMO, 8 CMBICTIe COCIOSAHUSL 2eHOMO08). DTO He-
KUl KJJacCMYEeCKUM aHayior mpuHuMna 3amnpeta [laynu
JUI (pepMHOHOB B KBAHTOBOW TEOPHH. ITO MOXKHO 00B-
SICHUTh HEOJMHAKOBOCTBIO Y YNOMSHYMbIX OIIN3HEIOB
MIEPEKITIOYCHUS TEHOB MEXK]Ty COCTOSTHHSIMU aKTHBCH —
HEaKTHBEH 0e3 M3MEHEHHH cocTaBa M CTPYKTYPHI Te-
HOMa B MOMEHT POXJCHUs. B oTHOIEHWU ynomswy-
mbix OJM3HEIOB, B paMKaX BEpCHUH aBTOpPa, TpeOyeTcs
pa3BUTHE OCOOBIX aCTPOJOTHYECKUX aJTOPUTMOB 00-
HOGIEHHOU UHMEPNPemayuu, y4umsléaouux npa-
euno 3anpema. COOTBETCTBYIOIIEe Pa3BUTHE ACHI-
POJI0ZUYeCKOl UHMepnpemayuy yCTPAHUT OTMeYeH-
HOe TMPOTHBOpPEYHE MEKAY AaCTPoJIorueii mu
dakramu. B pesynabrare, Mom0o3peBar0, HBIHCIIHSS
ACTPOJIOTMYECKAst HHTEPIPETAINS OCTAHETCS MPESIKHEH
JUISL ONTM3HETa, POJUBIIETOCS IEPBBIM. A IpYTroi 0Jin3-
HEIl, POJUBIIHIACS BTOPBIM, HE CMOXET OBITh B COCTOSI-
HUH YKE 3aHITOM IIEPBEIM OJIM3HEIIOM, HO OH OyreT (B
pe3ynbTaTe MepEeKIIOUCHIUS TEHOB MEKIY MOJIOKCHH-
sIMM aKTUBEH — HEAKTUBEH ) TTOXO0XKHM Ha TOTO OJvKaii-

[IeTOo MpeIKa, aJrOPUTM ONPEAEICHUS KOTOPOTO Cie-
IyeT YCTaHOBHTH HAa OCHOBE M3Y4CHHS (PAKTHIECKHUX
JAHHBIX 00 ynomsaHymeix 0msHenax. (Hanpumep, mo-
KET 0Ka3aThCs TaK, YTO €CJIM NEepBbIi OJM3HEI acTpo-
JIOTHYECKHU eCTb, CKaxkeM, JIeB 1o nare pokIeHUs, TO
OCHOBHOH acTpOJIOTHYECKHUH THII BTOPOTO OiHM3HELa
OIIpeAeNAeTCS HE 10 JaTe POXKACHHMS, a IO Yacy ero
POXIIEHHUS, TPUIEM, aCTPOJIOTUIECKH OH MOXKET OBITh,
cKkakeM, PpIO0i M OBITH IOXO0XKMM Ha TOI'O Oaudicali-
we2o TpeaKa, KOTOPBIH acTPOJIOTHUECKH ObLT Pr10oit
0 J1aTe €ro POXKACHUsS (ACTPOJIOTH JIETKO MOWMYT, O
4éM TrOBOPIO).

B 9ém coctont pasHHIa MEXKIY POKICHHEM YIIO-
MSIHYTBIX OJIN3HELIOB M OJJHOBPEMEHHBIM POXKJICHUEM B
OJTHOM U TOM K€ MeCTe MJIAJICHIIEB OT Pa3HBbIX Mare-
peit? CoracHo OMoU3MYECKUM 3KCIIepUMEHTaM [24,
26], opraHu3Msl, 3apoXKIaroIluecs: B OMHOM U TOH ke
yTpoOe, HaXoIsATCsS B 3allyTaHHBIX (CLEIUICHHBIX CO-
crostHusX). [loToMy cocTosHUS ynomanymoblx OIU3HE-
OB B MOMEHT MX POXKACHHUS OKA3bIBAIOTCS B3aMMO3a-
BHCUMBIMH. BeposTHO, B 3TOM COCTOMT MpPHUYHHA HX
B3aMMO3aBHCHMOCTH B CMBICIIC YIIOMSHYTOTO TpaBmiia
3ampera.

NPUJIOKEHHUE. [leranu: cucrema BCIJiec-
KOB HECEKTOPHBIX M0JIeil, cHcTeMa CeKTOPHBIX I10-
Jeii, Bo3nelcTBHA NoJeli F Ha Apyrux nmianerax.

31ech BIEPBBIC JAaHO B OJHOM MECTE ONHCaHHE
CHCTEMBl MHOXECTBA BCIUIECKOB HECEKTOPHBIX IOJIEH
F na 3emiie. Bemecku moposkaaroTcsi B3auMOIeHCTBU-
ssmu mioneid MHOTuX HT ¢ momssmu F mmaseTs 3emits.
IIpu monuTOpuHre nonel nenesoro HT, atu Beriecku
WTPAIOT POJIb CUTHAJOB-IoMeX. Ho mX MOKHO 3apaHee
paccuuTaTh Mo X ONHCAaHUI0, IPUBOIUMOMY 31€Ch, U
YYUTHIBATh WX ITPH MOHUTOPHHTE.

Onemenmor modenru @M. BCIOMHUM JTUCKpET-
HBIN HAOOP YTJIOB

{an} = (0°, 30°, 60°, 90°, 120°, 150°,180°), (1A)

rae n = 1,23, ...7 (yron an Bo3pacTaer mo mMepe
yBeJIMYEHUs] MHIeKca N). YrnpocTuM (HOpMYyITHPOBKY
IMocrynara 1 B dpopme [IpaBuna 1.

IIpaBuaol. Korga yrona o MeXIay HamnpaBlieHH-
SIMH U3 3¢MHOH TOYKHU HaOIromeHus M Ha JBa pa3HBIX
HeOeCHBIX Tena (TO eCTh, YroJd MEXIy JIydaMHu IBYX
pa3HBIX UCTOYHUKOB ToJel F) coBmamaer ¢ xakuwm-
00 yriioM an u3 Habopa {an}

o = an, (2A)

Toraa mois F 3Tux HeGecHBIX Tel (3TUX UCTOYHH-
KOB) HEJIMHEHHO B3aMMOJIEHCTBYIOT MEXIy co00W B
TOuKe M U CO3JaI0T PE3KUM, OTHOCUTEIIBHO KpaTKU
BCIUIECK «CHJIBD» CYMMAapHOTO BO3JEHCTBHS 3THX IO-
JeH ¢ pe3KUM W3MEHEHHEM KadecTBa BO3JEHCTBHS.
HawnGonee cuibHbIE BCIUIECKH BO3HUKAIOT TIPH o = 0°
1 an = 180°.

Kak BBITIISLIAT 3TH BCIUIECKH, MOXKHO BHIETh Ha
rpadukax pucyHKOB 4, 5, 6, T1ie TpecTaBlIeHbI pe3yJlb-
TaThl (PU3NUECKOTO dKCrepuMenTa ¢ npubopom Illka-
toBa B. T..
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Puc. 4. lllxamos B. I1., Tomck, 18.01.2013, yugposas 3anuce cuenanos. I pagux 3asucumocmu amnaumyosl
cosmecmno2o 6o30eticmsust nonei F Mapca u Jlynvl om epemenu 6 okpecmuocmu MomMeHma epemenu ts =
09:27:05, npu komopom yenosoe paccmosnue Mapc — Jlyna pagro 60°, mo ecms, o = 60°. Bcnaeck 6o30eticmsus
Hauunaemcest npumepio 3a 36 murnym 0o momenma 09:27:05, a saxanuusaemcs wepes 4 vaca 12 munym nocne
He2o, 8 Y2losbix eOUHUYAX 8Cnleck Havunaemces npu a. = 60°- 0°17' 30" (Jlyna npubnusxcaemces k Mapcy na
sxaunmuke), a 3akanyueaemcsi npu o. = 60°+ 2°01' 48" (Jlyna yoarsemcs om Mapca).

azg |
68 1

58 1

a8 1

38 1

F

BPEMA TOMCKOE

Puc. 5. lllkamos B. I1., Tomck, 17.01.2013, yugposas 3anuce cuenanos 6viia npuocmano8ieHa u HOmMomy
06pUCOBANA MOTLKO NPUMEPHO NOTOBUHY UMNYIbLCA, NOTHOCHIbIO CUSHAT NPEOCMABLeH HUJICE 8 AHANI02080U
sanucu, puc. 6. I paghux 3asucumocmu amniumyobl coemecmuozo 6o3oeiicmeus noaei F Ypana u Jiynor om
spemenu 6 okpecmuocmu momenma epemenu ts = 08:38:24, npu komopom yznosoe paccmosanue Ypan — Jlyna
pasro 0°, mo ecmv, a = 0°, mo ecms, coedunerue JIynvl ¢ Ypanom. Benneck 6osoeticmeus nauunaemes npu o =
0°17" 15" (JIyna npubauscaemces k Ypany na skiunmuxe), a 3akanuusaemcs npu o. = 0°+ 2°08' 26" (Jlyna
yoansemcs om Ypaua).
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Puc. 6. To sce, umo u na puc. 5 6 ananozosoil 3anucu. 30ecb no ocu abCyUcc OMKIAOLIBAIOMCS HOMEPA
0mCcuémoe epemeHil.

Kak Bunnm, HecMoTps Ha HeoObraHOCTH [IpaBmiia
1 nmst usmky, pe3ynbTaThl MHOTOJIETHHX (PU3HUCCKUX
HaOJIOZCHUH acTpOJIOrOB-HUCCIeI0BaTeNeH JanéKoro
MPOILIJIOTO CHOBA ITOATBEPXKIAIOTCSI COBPEMEHHBIMHU
(hU3MUECKUME HKCTIEPUMEHTAMH.

B omeitax ¢ mpubopom IllkaTtoBa ymOMSHYTBIHA
BCIUIECK HAYMHACTCS IPUMEPHO MIPU & = ain U 3aKaHUH-
BaeTcs MPUMEPHO IIPU a = o + 2°.

PaccmoTrpum Touky HaOmoaeHuss M 1 HeOecHYyIo
cdepy B TOPU3OHTAJIBHOM aCTPOHOMHYECKOW CHUCTEME
koopauHat (I'ACK), puc.7. Ilycts Le ecTs HeusBect-
HBII JTyd cobctBeHHOTO mons Fe mmanHeTsr 3emus B
To4Ke M, KOTOPBIi TpebyeTcs onpenenuTs, a Lyr ects
JTyd, HaIpaBJICHHBIA U3 TOYKH M Ha HEKOTOpoe Hebec-
Hoe Teno (HT). Yron mexnay stumu sydamu Le u Lur
0003HAaYNM KaK G HT.

Korma B mpouecce Bpamenns B ACK HebecHoOM
cdepbl yroy ogut OKa3bIBA€TCS PaBHBIM HEKOTOPOMY
KOHKPETHOMY YTIIY 0On,

OEHT = On, (3A)
TO B cooTBeTcTBUU C [IpaBmmom 1 m popmynoit
(2A) momxeH BO3HHKATh MMITYJIECHBIH BCILIECK COB-
MECTHOTO BO3JeHCTBHA B Touke M moxns Fe 3emmn u
monst Fur HeGecHoro Tena. [Tockoneky B TACK HT ne-
JIaeT MONHBIA 000poT Ha 360° 3a 24 3BE3MHBIX Yaca, a
JUTUTETILHOCTh UMITYJILCOB, BBIPAXKEHHAS B YIJjaxX ¢, B
9KCIIEPUMEHTaX, OTOOpaXEHHBIX Ha pUCYHKax 4, 5, 6,
COCTaBJIsJIa PUMEPHO JIBa Tpajyca, MOXKHO rpy0o orie-
HUTB, YTO JJIUTEIBHOCTh UMITYJIBCHBIX BCIUIECKOB MPHU
BBINOJIHEHNH paBeHcTBa (3A) A0JkHA OBITH MOpPSAIKA
MuHYT. CoriacHO (HU3IUYECKAM SKCIIEPUMEHTaM U
MHOTOJICTHUM HaOIIOJCHUSAM, KaK pa3 TakKue HM-
ITyJIECHI BCETIa BO3HUKAIOT B BEPXHUX M HIDKHHUX KYJIb-
vuHanmsax HT (cm., Hampumep, puc. 1, 2, 3). Kak us-
BECTHO M3 aCTPOHOMHUH,

[TonspHas 3Be37a

77

L

Puc. 7. l'opuzonmanvnas acmponomuueckas cucmema koopounam (I'ACK). M — mouxa nabnooenus na
nosepxrnocmu 3emnu, N, S, W, E — mouxu cesepa, 1ea, 3anada u éocmoxa, coomsemcmeenro, H — eexmop
mecmuou eepmuxanu, WE — gexkmop mecmrnozo nanpaenenus zanao-eocmox, Z — senum, Z” - naoup, NZSZ" -
2N1aBHbIll HebeCHblll Mepuouan (2nasuvitl eepmuxain), Q — mouxa nonosicenus nebecnoeo mena (HT), 7 —
3enumHoe yenogoe paccmosinue mouku Q om 3enuma, e — 6ocmounoe y2nogoe paccmosnue mouxu Q om mouxu
eocmoxka E. Hebecnas cghepa 6 TACK spawaemces emecme ¢ nianemamu, 36€30amu 6OKpye 0CU, HAnpasieHHoU
u3 mouxu Habaooenus M npumeprno na Ilonaprnyio 36e30y, 00un noausiti o6opom na 360° npoucxooum 3a 24
38E30HbIX YaACA, KYIbMUHAYUY HeOECHBIX meJl 8ce20d NPOUCX00SM HA 2IA6HOM 8epMuUKaie, 80CX00bl-3aKAMbl
NPOUCXO0AM HA TUHUU 20PUSOHMA.
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MoMeHTHI KynsMuHanuu HT Bcerna mpoucxonsT B
TOYKaX TJAaBHOTO BepTHKana (cM. puc. 7). Touku BO3-
MOXHBIX KYJIbMUHALIMH 3aITOJHSAIOT IJIaBHBIA BEPTHKAI
HENPephIBHO. 3HAYMT, NPU CKOJBKEHUH TOYKH BO3-
MOXHBIX KYJIBMHHAIlM{ BIOJb TJABHOTO BEpTHKaJa
HETIPEPHIBHO BBITIOJIHAETCS] paBeHCTBO (3A) npu Heus-
BECTHOM 0K, HO KAKOM-TO KOHKPETHOM YTJIE On. 3a-
METUM, Bce Jy4u Lyr, HampaBieHHbIE U3 TOYKH M B
TOYKH BO3MOXHBIX KyJIbMHUHANNH, JIEKAT B BEPTHKAIb-
HOM IIJIOCKOCTH TJIaBHOTO BepTHKaa, a Bektop WE me-
JKUT B TOPH30HTAIBHOHN IIIOCKOCTH W TEPIEHIUKYIIA-
PEH IJIOCKOCTH TJIaBHOTO BepTukana. [loToMy BekTop
WE cocraBmisier ognHakoBbIi yron 90° co BceMu ymo-
MSHYTBIMU Jydamu Lyr. Herpynno yOeanthes, 4to
BekTop WE ecTh enmMHCTBEHHBIH B TO4YKe M BEKTOD,
KOTOPBII COCTaBIISIET OZMHAKOBBIE YTIIbI CO BCEMH YIIO-
MSHYTBIMU Jydamu Lyr. CrnemoBarensHo, tyd Le co6-
CTBEHHOTO TOJIs 3eMJH, OHO 0003HaueHo B ®M kak
none F, B Touke M HanpaBlieH 1O JIMHH 3a11a]-BOCTOK
WE Bnoms Bektopa WE, a yron ae ur BO BpeMs KyJib-
MHUHALUHU paBeH Yriry o4 = 90°, 9T0 U TpeOOoBaIOCh MO-
Ka3aTb.

BBeném BakHBIC AT HAIIMX LENICH MOHATHS BO-
CTOYHOTO M 3€HUTHOTO PACCTOSHHN TOUEK HEOECHOM
cpeper B ACK: BocTOWHOE paccTosHHE e TOYKH
HeOecHOU cepbl ecTh e YIJIOBOE pPACCTOSHHE Ha
HeOecHoW cdepe OT TOuKM BoCcTOKa E, 3eHHTHOE pac-
CTOSIHUE Z TOYKU HeOecHOH cdepsl ecTh e€ yriioBoe
paccTosiHne Ha HeOecHO# cdepe OT TOUKM 3eHUTa Z

(puc. 7).

TJIaBHBIA
BEPTHKAJI

CornacHo 3meMeHTapHBIM (opmynam chepude-
CKOH TPUTOHOMETPHH, JUIsI TOUeK HeOecHOU cdephl ¢
KOOpAMHATaMU Z U 4 UMeeM

e = arccos(- sin z sin A), (4A)

rae A — a3uMyT TouKH HeOecHOM chepsl, Z — eé 3e-
HUTHOE pacCTOsTHHE, NpuuéM, Z u € uamensiercs ot 0°
10 180°, a3uMyT A OTCUUTBIBAETCS OT TOYKH FOra B CTO-
POHY TOUKH 3arajia 1 u3MeHseTcs B mpeaenax ot 0° 1o
360°.

Ho ans monst F2, yron ae ut €CTh yrox MeXay BeK-
topom WE wu nygom Lyr, HanpasinenasiM Ha HT. On
paBeH YTJIOBOMY pACCTOSHHIO Ha HeOEecHOH cdepe
Mexay Toukoi Boctoka £ u HT, To ecTh, paBeH Bo-
CTOYHOMY PACCTOSHUIO eyt HeOecHOro Tena (puc. 7).
[Toromy u B cuiy (4A), nist nons Fo umeem

oguT = ent = arccos(- sin zyr sin Aur), (5A)

r1ie At ¥ Zyt €CTh a3UMYT M 36HUTHOE PACCTOSIHUE
HebecHoro rena, coorsercteeHHo. B I'TACK m3onunun

e = const = an (6A)

MPEICTaBIIIOT cO00# OKPYXHOCTH HebecHOU
cdepsl, JekKalue B BEPTUKATBHBIX TIOCKOCTSX, Mep-
MIeHAUKYISIpHBIX Hanpaieanto WE, To ectp, nexat B
IUTOCKOCTSIX, TTApaJUICTBHBIX TUIOCKOCTH TJIABHOTO BEp-
TUKaJa. [ JTaBHBIA BEpPTHKAN caM SIBISETCS OJHOW W3
HU30JMHUA BOCTOYHOTO PACCTOSHUS TIPU

e = const = as= 90°. (7A)

LleHTpbl 3TUX OKpPYKHOCTEH nexart Ha tuauu WE

(puc. 8).

N30TIMHUHN

BOCTOUHOI'O
yria

Puc. 8. Uzonunuu 6ocmounozo paccmosinus (6ocmounoeo yena) na nebecrou cpepe ¢ TACK. Yenvi na cghepe
omcyumuiearomes om mouxu eocmoxa E nebecnoii cpepul.

AHaNOTMYHO, W3 BO3ZHUKHOBEHUS KpPAaTKHX HM-
nyinscoB Ha Bocxonax HT u u3 Ilpasuna 1, cnenyer
[10], uro 3emus B Touke M UMeeT emmé 0HO 1oJIe, OHO
Ha3BaHO B @M kak mone F3, 1yd KOTOpOro HampasiieH
B TO4Ke M Brombs MecTHO# BepTukanu H (puc. 7). Ilpu
3TOM, OYEBHJHO, YTOJI MEXAy BekTopoM H u mydom
Lut, HanipaBineHHsM Ha HT, paBeH yriioBoMy pacctos-
HUIO Ha HeOecHOH cdepe MexIy TOYKOH 3eHUTa Z U
HT, o ecTh, paBeH 3eHUTHOMY PacCTOSHHIO Zyt Hebec-
Horo Tena (puc. 7). [Toromy mist nosns Fs umeem

O HT = ZHT, (8A)

N30JIMHUH

Z = const = an (9A)

MIPECTABILIIOT COO0H TOPH30HTABHBIE OKPY)KHO-
ctu HeOecHOW cdepsl, Jiexamue B TOPU30HTATBHBIX
TUTOCKOCTSIX, IEPICHAUKYISIPHBIX BeKTOpYy H, a muHus

TOPHU30HTA SIBISCTCSA OJHON W3 W30JIMHUN 3eHUTHOTO
PaCCTOSHUS IpH
z = const = as= 90°. (10)

IleHTpb!l nOCIEAHUX OKPYXKHOCTEH JIeKaT Ha BEP-
TUKaJIbHOH TuHuu Z'Z (puc. 8).

Kpowme toro, cornmacao @M, opOuTanbHOE Bpare-
aue 3emnn BOKpyr CoiHIA TOXe MOPOXKIaeT cod-
CTBEHHOE 11oJie 3eMiu Tumna noist F2, Ha30BEM ero mo-
nem FPRB | koTopoe HeceKTOpHOE M 0CECMMMETPHYHOE
(KMHEMATHYECKH ) OTHOCUTEIBHO OCH, IIPOXOISIICH e-
pe3 LHEeHTp mIapooOpa3HOro HeOECHOTo TeJla M COBIIaja-
IOIIEH 10 HAIPaBJICHUIO C OCbIO OPOUTAIEHOTO Bpallie-
uus 3emmn. Jpyrumu croBamu, och nons FPRE nep-
MEHAUKYJISIPHA  IUTOCKOCTH  JKJIHINTHKH, a  OCh
COOCTBEHHOTO BpallleHHs 3eMJId — och ot F»> 3emuu
— OTKJIIAHACTCA OT MCPHECHAUKYJIApAa K JSKIUIITUKE Ha
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yron &, paBHbIH npumepHo 23,7°. M3-3a maHHOTO OT-
knonenust, Bekrop WECRE jyua nons FRE B touke M
HAIIPaBIICH HE HA TOYKY BOCTOKA, & HA APYTYIO TOUKY
EOR8 nunuu ropusonta, oTcTosIyo oT Touke E Ha He-
KOTOPBIiA yro de. MOXHO MOKa3aTh, BO-IEPBbIX, YTO
de = arccos(cos t., * sin &) - 90°. (11A)
Ecmu de > 0, 3nauut Bekrop WECRB o1BEpHYT OT
BekTopa WE Ha yron de k ceBepy, a eciu de < 0, To
nao6opot, sexkrop WECRE otépHyT 0T BekTopa WE Ha
yron de K 10Ty. 371ech t,; - MECTHOE 3BE3JHOE BpEMS B
Touke M, IepecuuTanHoe B YroJl II0BOPOTa 3eMIIH BO-
KpYT cBOeil OCH 3a BpeMsl t,,. 3a 3BE3HBIE CYTKH Be-
JTMYUHA de M3MEHsAeTCs B mpefnenax oT — & go + &. Bo-
BTOPBIX, MOXXHO II0Ka3aTh, 4TO YIJIOBOE PACCTOSHHUE
¢ORB 111060it Toukn HEGECHOH cephl (C KOOpAUHATAMU
z, A) ot Touku E°RB paBHo
eORB=arccos(- sin(z) *sin(A +
+arccos(Cos . *sin £)-90°). (12A)
B mo60if pUKCHPOBAHHEIH MOMEHT BPEMEHH t,;,
H30JIMHAN
eORB = const = ap (13A)
OPEICTAaBISIIOT COOOM Takue K€ BepTHKAJIbHbIC
OKpYXHOCTH, Kak U B (¢opmyiie (6A), HO OCh HX IICH-
TpOB OTBEPHYTA Ha yroi de ot nuHun WE, Ha koTopoi
JIeKaT LIEHTPHI OKpYyKHOCTEH (6A).

TEANRTHES

==

e TLEANETA

B I'ACK xkaxmgoe HT BoCXOoOuT rie-To B BOCTOY-
HOW 4aCTH JINHUYM TOPU30HTA, ITOJHUMAETCS HaJ| TIOC-
KOCTBIO TOPU30HTA 10 KyJIBMUHALIMU Ha TTIABHOM Bep-
TUKaJIe U 3aTeM 3aXOAUT B 3alaJHOM YacTU JTUHUU TO-
PpU30HTA, IPOAOIIKAsL Jlajee CBOU IyTh MO KPYTy yKe
Huxe ropusoHTa. IIpu takom neuxenun, HT execyro-
YHO MEpeceKaeT MHOXECTBO W3oiuHUH (6A), (9A),
(13A). Ilpu kaxI0M TaKOM NEpeceueHut, Kak Mbl BU-
JIeNn, B TOYKe HAOMOAeHNsS M BOSHHUKAET Pe3KUil Kpat-
KHH BCIUIECK CYMMAapHOTO BO3JIEHCTBHS O€33HEpreTH-
geckoro nongs HT m Ge3sHepreTHdeckoro mois Iuia-
HeThl 3emia. DT1o Mermaer HabOmoxenuro noins HT B
YUCTOM BHJIE. B acTponoruueckoil TepMUHOIOTUH JIH-
nuu (6A), (9A), (13A) sBustoTcst Kycnunamu (rpaHu-
L[aM{) acTPOJIOTMYECKUX JIOMOB. AJITOPUTM pacuéra
acTPOJIOTMYECKHX JOMOB ¢ Kycnuaamu (6A), (9A) pac-
mucaH B paborax [30, 31]. JlaHHbII alroput™ peann3o-
BaH B 3aMeuaTenbHol nporpamme 3aiinesa ZET 9. Tam
B Tabuuie «ACTPOHOMHUYECKHE NaHHBIC) YKa3aHbl BO-
CTOYHBIE PACCTOSIHUSA €, MECTHOE 3BE3IHOE BPEMSI U BbI-
COTHI HaJ TOPU30HTOM HEOECHBIX Tell. 3€HHTHOE pac-
cTosiHue paBHO 90 rpagycoB MHUHYC BBICOTA HaJ TOpU-
30HTOM.

CexkmopHnbie nona u 300uaxKu niaHem.

Puc. 8. Ilonooicenue nexoeil nianemul 6 NIOCKOCMU IKIURMUKY 6 I0001, HO (DPUKCUPOBAHHBIL MOMEHM 6PEMEHU
To u eé npoexyuu Ha IKIUNMUKY npu 632140e ¢ Jemau, koeoa 3emas naxooumces 8 momenm To 8 HUdICHel Yacmu
pucynka (nudice naianemst) 8 mouxax 1, unu 2, unu 3, unu 4, unu 8 cexmopax mexncoy dImumu mouKamu.

PaccMoTpuM moJio’)keHUE HEKOeW IUIaHEeThI, Bpa-
IAOIIEHCS IO OPOUTE B TNIOCKOCTH SKIUITHKH, B IO~
6011, HO (MKCHPOBaHHBIH MOMEHT BpeMeHH To M €&
MPOEKLUMH Ha SKJIUITUKY MPH B3rJsiAe ¢ 3eMIId, KOraa
3emiisl HaXOJIUTCS B MOMEHT 7o B HWD)KHEW 4acTH pHU-
CyHKa (HIDKE TUIAHEThl) B TOYKAX 1, wim 2, win 3, win
4, UM MexAy 3TUMHU TOYKaMH B cekropax 1-2, unm 2-
3, wmu 3-4 (Puc. 8). Korga 3emmns B MmomenT Tp Haxo-
JUTCS B cekTopax 1-2, miu 2-3, unu 3-4, utaneTa npo-
eIUpPYETCs Ha DKIUNTHKY TPU B3TIsAAE Ha TUIAHETY C
3eMiH B BEpXHEH 4acTH pUCYHKa (BBIIIE TUTAHETHI), HA
OTpe3ku SKIUNTUKU 1-2, 2-3, 3-4, COOTBETCTBEHHO.
ITycTh 5TH OTpE3KH €CTh 3HAKH SKIUTITHIECKOTO 301~
aka. CormacHo (pU3HYECKHM HaONIOJCHUSIM acTPOJIO-
roB (Ilocrynar 2), BOusiHAE TUIAHETHI CPABHUTEIHHO
IUIABHO M3MEHSIETCS BHYTPHU 3HAKOB, U CPABHUTEIBHO

PEe3KO0 M3MEHSETCS TPU Tepexo/ie MIAHEThl U3 OJHOTO
3HaKa B JIpyroil. DT0 O3HaYaeT, 4To IIaHETa I0-pa3-
HOMY BO3J€HCTByeT Ha 3eMJio, Koraa 3emis Haxo-
JUTCSI B Pa3HbIX CEKTOpax HUKHEHW yacTH pucyHka 8.
CnenoBareibHO, OT IUIAHETHI MCXOJUT CEKTOPHOE
1oJie, pa3Hoe B Pa3HBIX CEKTOPax HIXKHEW 4acTH pH-
cyHka. Ho cekTopHOe moJie IuIaHeThl pacipoCTpaHs-
€TCSl BO BCE CTOPOHBI, M TMOTOMY CYIIECTBYET U BHE
IUIOCKOCTH OSKJIUNTHKH, 3arOoiHAS BCIO HEOECHYIO
ctepy. Och CEKTOPOB, TO €CTh 001IIee peOpPO CEKTOPOB,
MIPOXOAUT Yepe3 IUIAHETy M COBIAJaeT 110 HampaBie-
HUIO C OChI0 OPOUTATBHOTO BpaIIeHHSI TUNIAHETHI BOKPYT
ConHila 1, 3HAYHT, NEPICHAUKYISPHO TIIOCKOCTH K-
muntuk [21]. Tak npoucxoauT NOTOMY, YTO 3TO CEK-
TOPHOE TIOJIE MOPOKAAETCS OPOUTAIHFHBIM BPALICHUEM
miaHetsl Bokpyr Comnua [21]. JlaHHOe ceKTOpHOE
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none 0603naueno B ®M kak FPRE . TIpuuéwm, pas 3naku
HE BPAIAIOTCS Ha SKJINITUKE, TO CEKTOPA CEKTOPHOTO
TMOJIS TOXKE HE BPAIIAIOTCS, XOTSI OHHU MOPOXKICHBI Bpa-
meHneM. OCbh CEKTOPOB «IPOTBHIKAET» HEOECHYIO
cdepy B ABYX TOYKax, KOTOpbHIE Ha3bIBAIO MOJOCAMH
cekTopHOro moJjst. CexTopa rnepecekarorcst ¢ HeOecHoi
cdepoil, «Hape3as» €€ OT MoJIroca JI0 T0JII0ca Ha JIBY-
MepHbIe 3HaKH, Kak apOy3 Hape3aroT Ha 10JbkH. [lomy-
yaeTcs HaOOp IBYMEPHBIX 3HAKOB — JBYMEPHBIH 30-
JIMaK TUTAaHETHI, 3aHIMAIOIINHA BCIO HeOeCHYIO cdepy ¢
9KBaTOPOM, COBNAJAIONINM C SKIUNTHKOH U C OCBIO,
COBITAJIAFOIIEH C OCBIO OPOUTAIILHOTO IBIDKCHUS ILIA-
HeThl. Takol ABYXMEPHBIN 30UaK C OChbIO NEPIEHIN-
KyJSIPHOH 3KIINNTHKE, HA30BEM 08YXMEPHbIM IKAUNMU-
yecKkuM 30IMaKOM. Eciii MIockocTh OpOUTHI MIaHETHI
HE COBMAJAET C INIOCKOCTHIO SKIIMITHKHU, TO OCh CEKTO-
pos nonst FPRE ne coBnanaet ¢ meprneniuKynspoM K K-
munTuke. Toraa AByXMepHbIE 3HAKH, TBYXMEPHBIH 30-
JIMaK IJIaHETHI, 3KBATOp ABYXMEPHOTO 30MaKa MOJy-
YalTCAd M3 JIByXMEPHOI'O JKJIMNTHYECKOTO 30/MaKa
MyTEM MOBOPOTA MOCIEIHETO TaK, YTO €T0 OCh COBME-
IIaeTcsi ¢ OChI0 OPOMTANBHOTO BpALICHUS IUIAHETHI.
Bo3saeiicTBre KOHKPETHOM IJIAHETHI Ha 3€MJIIO OTIpeie-
JSIETCSI TEM, B KAKO€ MECTO MPOELUpyeTCs 3Ta IUIaHETa
NP B3TIIIE ¢ 3eMIM B 30/IMAKE 27Ot Jice TUIAHETHI,
TaK KaK BO3JCHCTBHE IIAHETHI OIPEACIACTCS TeM, B
kakoit cexrop mons FPRBamoii oice mmamets momana
3emis. Kozoa naanema, npu 83enade ¢ 3emau, npoxo-
Oum epanuyy 3HaKo8 cobCcmeeHHo2o 300uaxa, 3emis 6
peanvrocmu npoxodum 2panuyy cekmopos nons FPRE
omotul naanemsl. CoriacHo (HPU3MYECKUM HKCIIEPHMEH-
TaM, €ClIi COeIMHEHHE JIByX IUIaHET IPOUCXOAUT Ha
rpaHMIIe 3HAKOB (B peaIbHOCTH 3eMJIs IPOXOIUT OTHO-
BPEMEHHO T'PaHUILy CEKTOPOB I10JIs IIEPBOI IIAHETHI U
TaKylo K€ TPaHUILy CEKTOPOB TI0JISI BTOPOH IIAHETHI),
MOXET IPOHCXOANTHh PE3KHH BCIUIECK CyMMapHOTO
BO3JICHCTBUS CEKTOPHBIX Mosiel aByx mianet [17]. B
OTHOM M TOM € 3HaKe pasHble IUIAHETHl BO3ZICH-
CTBYIOT II0-Pa3HOMY MOTOMY, YTO B PEAJbHOCTH CEK-
toproe none FPRE 3apucut He TONBKO OT BpalleHus,
HO ¥ OT TOTO, YTO UMEHHO BPAIaeTCs.

ITockocTe OpOMTHI 3eMIM TOYHO COBMAIAET C
IUTOCKOCTBIO SKIMITHKH. I103TOMY OCh CEKTOPOB COO-
CTBEHHOT'O CEKTOPHOTO OpOWTANBHOTO MO 3eMIu
F2RB  nepnenaukynspHa TIOCKOCTH SKIMITHKH (M
MPOXOANT Yepe3 HEeHTp 3eMJlM), a 3KBATOPOM coO-
CTBEHHOTO 301Maka 3eMJIM SBISETCS OKINITHKA.
Hanomunaro, cexropa nosis F,ng HEe BpamarTcs. A
HaOoAaTeNb, CUASIIMNA B TOYKe M Ha NMOBEPXHOCTH
3emun (cM. pHC. 7), Bpamiaercss BMeCTe ¢ 3eMIIE€i BO-
KPYT OCH BpaIleHUs! 3eMIIN ¥ TIOTOMY €KeCyTOYHO Tie-
pecekaeT pasHble cexTopa nons FYRP. D10 ABHsKeHHE
Ha0/01aTeNs1 Yepe3 YNMOMSIHYThIe CeKTOpPa MOJIsI
F2%XP  oro0pakaercst emxecyTOYHBIM JABHKEHHEM
Touku ASC 4yepe3 3HAKH IKJIUNTHYECKOTO 30UAKA
[21]. Koraa Touka ASC npoxoauT rpaHuily 3HAKOB,
Ha0J110aTe1b MPOXOAUT I'PAHULY CEKTOPOB MOJA
F2%B,

Ho mmanera — 310 ¢u3nyeckas MOYTH TOYKA B
macmrabax CosHeuHO# cucTeMsl. JpyruMu cioBamu,
opOuTanbpHOE BpamieHHe (PU3NYECKON TOYKM HOPOXK-
JTaeT JIByXMEpHBIH 30AMaK C OCBIO, COBIAJAIOMIEH C

OCBIO OpOWTAJIHLHOTO BpalieHus (PU3NIECKONW TOUYKH.
3eMiIst COCTOUT M3 PU3NIECKUX TodeK. Bee ot husn-
YeCKUe TOYKU BPALIAIOTCS BMECTE 3eMJIEH MO CBOMM
opOuTaM BOKPYT OZHOH M TOMH K€ OCH - OCH BpaICHUS
3emun. CneioBaTeiabHO, BCe 3TH (DU3UYCCKHE TOYKU
MOPOXKIal0T Ha HeGecHOW cdepe OIUHAKOBBIC JBYX-
MEpHbIE 30/IMaKH C OCBIO, COBIAIAIONIeH C OChIO Bpa-
LIeHHsI 3eMJIM BOKPYT COOCTBEHHOI OCH. DTH IByXMep-
HBIC 30IMaKH CIIMBAIOTCS Ha HEOSCHOI cepe B eTnHBIN
30IMaK, IMOPOXKTAaeMBI BpameHHeM 3eMJIH BOKPYT
coOcTBeHHON ocu. B acTpoHOMHUHM cdYuTaeTcs, UYTO
HebOecHas cepa BMecTe ¢ 30JuakaMH yAaJeHbI Ha Oec-
KOHEYHOCTh. DTO 03HAYAET, YTO B PEATbHOCTH HAOIIO-
JareNib JOCTaTOYHO YAAlIEHHBIA oT 3emum (Korna
3emirst KaxeTcst eMy (pU3M4ecKOl MOYTH TOUKO) OyeT
«BUZETH» CeKTOpHOE Tonte Fi i N 3eMil, KOTOpoe Mo-
pokmaeTcsi BpamieHHeM 3eMJIM BOKPYT COOCTBEHHOU
OCH, W KOTOpOE Ha30BEM CIMHOBBIM CEKTOPHBIM IIO-
JIeM, a TTOPOXKAAEMBIH UM 30/THaK Ha30BEM CITHHOBHIM
AByXMepHbIM 30auakoM. Cexropa mons Fgp' " He Bpa-
marorcd. A HaOmogaTe b, CUASIIUN B Touke M Ha 1o-
BEPXHOCTH 3emiid (CM. puC. 7), BpalaeTcss BMECTe C
3emiéll BOKpYT OCH BpallleHHs1 3eMJIU U TIOTOMY eXKe-
CYTOYHO TMEpeceKaeT YCIOBHO 12 CEKTOpPOB MO

F3¥'™ . Dro nBukenne HaGIIOAATENS Yepe3 yOMSHY-

TBIE CEKTOpPa MO Féf”" C TOYHOCTEIO JI0 ABYX T'paay-
COB OTOOpaXkaeTcsi €KECYTOYHBIM IBIDKCHHEM TOUKH
MC gepes 3naku skTUnTHYECKOro 30auaka [21]. Korna
touka MC IpoXoauT rpaHMIly 3HaKOB, HAOJIIOATENb,
HaxoJsIMiica B TOUke M Ha MOBEPXHOCTH 3eMJIH, C
TOYHOCTBHIO [TO0 ABYX I'PaJyCOB MPOXOTUT TPAHUILY CEK-
Topos noust Fg ™ [21]. D10 ABMIKEHE TOUHO OMpe/ie-
JIsieTCsl MEeCTHBIM 3BE3THBIM BpeMeHeM: KaKAblil
3HaK To4ka M NpoXoAMT 3a ABa 3BE3IHBIX 4aca,
HAYMHAsA C MOMEHTAa, KOrJa MecTHoe 3BE3aHOe
BpeMsl PaBHO HYJIIO0.

CymectBoBanue noist F2 aBTop BeIsSIBMI cHavana
Ha ocHoBe [IpaBuiia 1. B nanpHeiieM, ero cyuiecTBo-
BaHWE OBUIO BEIABJICHO KaK CIEICTBHE U3yUCHHS pe-
3yNnbTaToOB Pr3mueckux dkcrepuMeHToB C. 3. oM
[5]. IIpuuém, ObLIO BHISBIEHO, YTO, COTIIACHO JAHHOMY
W3yYeHUI0, BO3leiicTBue mons F, 3aBHCHT OT yria
MEXITy JIY9OM I0JIsl F2 ¥ IPOM3BOTHEIMHU BEKTOpa CKO-
pocTu 00beKTa BO3CHCTBUS.

B [3] ObulO BBISBIEHO TaKKe CYIIECTBOBAHHUE
noyst F1 B BUJIe He Bparmarorerocs noiis (xots noine Fi
MOPOXKIAETCA BPAIIEHUEM ), H3MEHSIOLIETOCs BAOMIb HE
Bpamaromuxcs napamieneit 3emin. CyniecTBoBaHUE
noist F3 He n3yuanocs o mMetoxy IIHOMSA, TOCKOIBKY
noka meroj 11HoiIst He MPHUCTIOCOONEH Al N3yYEeHUs
cepuveckd CHMMETPUIHBIX nojeid. B @M, ock oce-
Boit cummerpuu nonst FYRE pasmemena ne B uentpe
OpOUTHI, a B IIEHTPE BpAIAIOIIErocsi 3eMHOIo Iapa.
Tak cnenano B ®M , BO-NEPBBIX, IOTOMY, UTO IOJIE
3emmu FPRE nomkHO MCXOMUTH He U3 IIEHTpa OpOUTHI,
a n3 3emHoro mapa. Bo-BTopbIx, notomy, 4to odriee
pebpo cexTopoB opbuTansHOro mons 3emuu FORE - ock
cextopos nosist FYRE— npoxoaut uepes nentp mapoob-
pasHoro HeOECHOTO Tela M M0 HAIpPaBJICHHIO COBIA-
JaeT C OChI0 OpOHMTANBLHOTO BPALICHHS, YTO OJHO-
3HAYHO CJIEyeT U3 MHOTOJETHUX (PU3NIECKUX HAOIIO-

nenwit. Tonsa FPRE u FIRE nopoxmaroTcs oHAM U TeM
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K€ OpOUTATLHBIM BpalieHueM 3eMJTH U BCET/1a BO3HH-
KalOT OJHOBPEMEHHO BMECTE C BOSHUKHOBCHUEM Bpa-
menusd. Mzommnun (6A), (9A), (13A) HeoOxoaumo
orpo0oBaTh B (GU3MYECKUX HKCIIEPUMEHTAX HE JJISI OT-
JICNIBHBIX, a JUIS BCEX On.

Kak paccuuThIBaTh MoJIOKEHHE 3eMIIM B 3HAKax
omucaHo B pabdorax [21, 27].

Bo3uukaT JiM KpaTkuHe BCIUIECKH BO3/eii-
CTBHUH CeKTOPHBIX moJjeil F1 B Kakue-TO MOMEHTBbI
BpeMeHH? ABTOp MOAPOOHO paccMaTpUBAll STOT BO-
npoc B pabote [17]. Ecnu ouenp kpatko, TO paccMar-
PHUBAINCH BIMAHUS CEKTOPHBIX MOJEH Ha (PH3UKO-XH-
MHYECKHE NTapaMEeTPhI SAEPHBIX pacnanoB 1 Boabl. Co-
TJIaCHO MEpPBBIM 3KCIEPUMEHTaM IO HCCIEJOBAHUIO
CEKTOPOB CEKTOPHBIX I0JIEH, IPAaHUIIBI CEKTOPOB 00pa-
3YIOT Beep U3 24 rpaHuI] (TO ecTh, 3HaKOB He 12, a 24),
UCXOASIIMN U3 0011ero pedpa CEKTOPOB — U3 OCH CEK-
TOpPOB. YTIIIOBOM pa3Mep KaxKJ0Tr0 CEKTOpa Beepa Mpu-
MepHO paBeH 15°. I'paHULBI CEKTOPOB BBIAEISAIOTCS
TEM, 4TO Ha MEPECEUCHUSX TPAHUI] OT PA3HBIX CEKTOP-
HBIX I10JICH TIPOUCXOJUT YCHIICHHUE (BCIUIECK) BO3JCH-
CTBHH CEKTOPHBIX noseil. Ha mepecedeHnsx rpaHuiibl
CEKTOPOB OpOHUTAIBLHOTO, WIIM CIIMHOBOTO TIOJIST 3€MITH
C TPaHUIIEH CEKTOPOB HEOECHBIX TEJl, IPOUCXOJHUT YCH-
JICHUE BO3JCHUCTBUN CEKTOPHBIX IIOJEH JJIUTEIbHO-
CThIO B MMHYTHL. Ha mepecedeHUsx IpaHUI] CEKTOPOB
moJiel pa3HbIX HEOECHBIX OOBEKTOB, UIUTEIHHOCTH
ycuiieHus (BCIIECKOB) BO3JICHCTBUI OMpeesieTcs yrI-
JIOBBIM JIONTYCKOM OTKJIOHEHHS HEOECHBIX TeJ OT Ipa-
Hull 3HakoB. [lo mepBbIM OlLleHKaM, yIJIOBOM JOIYCK
paBeH IPUMEPHO OTHOMY I'PaayCy, YTO HIPUBEIIO K YCH-
JIEHUIO BO3JEHCTBUSL CeKTOpHbIX mnoiedl ConHua u
Mepkypust B TEUEHUH MOITYCYTOK. [l MabHUX IIa-
HET JUINTEIBHOCTH TAKOTO YCHJICHNUS BO3/ICHCTBUIH CEK-
TOPHBIX TOJIEH HAa IIEPEeCeUCHMSIX MX I'PaHMI], MOXKET
JIOCTUraThb HECKOJIBKUX MecsleB. Bceruiecku Bo3neil-
CTBUH Ha (PM3MKO-XMMHYECKHE MapamMeTpbl MPOUCXO-
JIT Ha TIEPECEUCHUAX HE JIFOOBIX TPAHUI] CEKTOPOB CEK-
TOPHBIX IOJIEH, @ IIPU KAKUX-TO ONPEACIEHHBIX UX CO-
geTaHIsIX. [Ipy KaKuX MIMEHHO COYETaHUAX, IPEICTOUT
uccnenoBats. K coxkanenuro, aBTop He Hamen pusuye-
CKHE HaOJIOJCHNS acTPOJIOTOB, IIOJAECPKUBAIOIINE
JIaHHBIC BBIBOZBI. 13-3a 3TOr0 M M3-3a CKYJHOCTH 3KC-
MEepUMEHTAIEHOTO MaTepHala, JaHHbIE BBIBOJIBI OCTa-
I0TCS JIMIIb TIpenosioXuTenbHeiMu. [IpuBeny 3mech
pUMep IKCTIIePHUMEeHTa U3 paboTs [17].

ABTOpOM OBIT TIOAOOpaH MOMEHT BpeMeHu 05:45
15.05.2009 mo mectHOMY bepiauHCKOMY BpeMeHH, KO-
raa OepivHCKas J1labopaTopHsl MPOXOJUT OTHOBpE-
MEHHO TpaHHIy CEKTOPOB CEKTOPHOro 1o JIyHsI
(JIyna mpoxoauT rpanuity 3aakoB Kosepor — Bogomneid,
SKIUNTHYECKAS TONT0Ta JaHHOU rpanuiel 300°) u rpa-
HHUIy CEKTOPOB CEKTOPHOTO CIHHOBOIO IIOJISA Féf IN
3emumn (3emi1st HaxoquTCs B ono3uiyy K JlyHe Ha rpa-
HUIe 3HaKoB Pak — JIeB B COOCTBEHHOM CITHHOBOM 30-
muake 3emnn). ABtop mpocwt B.A. 3yboBa ¢ xoite-
ravu (I'epMaHust, HAyYHBIH MPOEKT) MPOCIEANTH, HE
W3MEHSIOTCS JIM CBOWCTBA BOABI B YKa3aHHBIII MOMEHT.
g sxcniepuMenTa Obla BEIOpaHa BOAA, MTOCKOJBKY,
KaK M3BECTHO, BOJIa YyTKO pearupyeT Ha pazHoobpas-
Hble BO3ZIEHCTBHUS, U Tak Kak paHee B.A. 3y0oB ¢ koi-
JeraMyu OOHapy XXMM W3MEHEHHs CBOMCTB BOJBI O]

BrusiHUsAMU 1iaHeT, Conana, JIynsr [28]. Touka ¢ 9k-
sunrryeckoi nonrortoit 300° Toxxe BeIOpaHa HE CIy-
yaifHo. IMeHHO mpu HaxoxaeHun CONHIA 0KOJIO TOH
ToukH, ColHIIe ¥ 3eMJIsi COBMECTHO BBI3BIBAIOT 3(h(heKT
KpEIEHCKONW BOJBI, KOTOPBI MOBTOpSETCS KayKIbIi
rox 19-ro ssHBapst 32 HEKOTOPBIMHU UCKJIIOYEHHSIMH (CM.
[17]).

15.05. 2009 B.A. 3y0oB ¢ KkoiuieraMy IpOBEIN
HAOIIOICHNST U3MEHEHUH CBOWUCTB AUCTIUIMPOBAHHON
BOJIBI, pa3MEIIEHHOH B TIOBAJIE, B METAIITHIECKOM, 3a-
3eMJIEHHOM SKpaHUpYIOIIEeM OOKCe Ha MOJICTaBKe, Ta-
CSAIIEN BO3MOXKHBEIE KOJIEOAHUS, M €CTECTBEHHON ITOI-
3eMHOM BOJBI, pacIIOIOKEHHOHN Ha TIyOnHe 3 MeTpa B
kosoaue [28]. Jlist oTcnexuBaHus neTaneii, ObUT pe3ko
yBEJIMYEH 00BEM NoTydaeMoi HHGOpMAaLK — TaHHBIE
CHMMAJMCh Yepe3 Kaxayro cekyHay. Kak u oxxunanocs,
B COOTBETCTBUH C ITPEATIOIOKHUTEILHBIMU BBIBOJIAMH, B
OKPECTHOCTH pa3MepoM B MUHYTHl MOMEHTa BPEMEHH
05:45 15.05.2009 mpow30mUTH 3aMETHBIE H3MCHEHHS
JUCTHUTMPOBAHHOW BOXBI: B HHTEPBaJie BPEMEHHU
05:43 — 05:48 o IUIOTHBIX KJIACTEPOB BO3POCIIA MIPH-
MepHO oT 10% 1o 70%; B untepBane Bpemenn 05:43 —
05:51 mabnromancs ray0OKUil MPOBAN SHEPTHH U3ITy4e-
HUA BoAbl; B uHTepBajue BpeMenu 05:46 — 05:54 npo-
M30IIJIO CHAaYaJla CHWXXCHHE YHCNa PAa3IUYHBIX BHIOB
KJactepoB ¢ 52 10 49, a 3aTeMm pe3koe Bo3pacTaHue J0
60. EcrecTBeHHas MoA3eMHAas BO/Ia IPOSIBIIIA CXOIHYIO
peaxIuio, HO, YTO HHTEPECHO U BaXKHO OTMETUTH, C 3a-
JepKKOH Mo BpeMeHHW NpuMmepHO Ha 20 MuHYT. 3a-
JiepKKa JOCTOBEPHO ONpeNIeNseTcs 0 KOPPesIUU ce-
pUH IHKOB Ha TpaduKax MOBEICHHUS €CTECTBEHHOU U
TUCTHUTUPOBAaHHOW BOZABI. [IpWumHBI 3amepxu He
siceel. E€ mpencront ycranaBnuBaTh. B octansHOM, pe-
aKIUsl €CTECTBCHHOM MOI3EeMHOM BOJIBI OTIIMYaeTcs 00-
Jiee PpPe3KWM, TOYTH CTYNEHYAaThHIM H3MEHCHHEM
CBOWCTB IPH CTIIAKEHHOCTH ITHKOB BHE cTymneHek. Co-
OTBETCTBYIOIIME TpaUKHd MOXKHO BHIETh B paboTe
[28]. ITpu Habmromenusx yepe3 =4 yvaca, korna Jlyna
CIBHHYJIACh MPUMEPHO Ha +2°, omucaHHbIe 3PPEKTHI
UCUe3aIH.

O 3anmaaHoii U BoCTOYHO# acTpoJsorusix. Ilep-
BbIM ciyyall. B BOCTOUHON acTposiorny 3HaKH HEMo-
nBrxkHBL. Tornma Bo3geiicTBue Ha 3eMIII0 CEKTOPHOTO
nonst ConmHua Fis JOJKHO MOBTOPSITECS C TEPHOJIOM,
paBHBIM cuaepudeckoMy roay Ts. Bropoit cioywaii. B
3aMaJHOM acTPOJOTMH 3HAKM MOIBIDKHBI, TaK Kak
TOYKA BECCHHETO PAaBHOACHCTBUS Y UyTh-4yTh CMEIIa-
€TCsl KaXIBIM TOJl Ha SKIUNTHKE (M3-3a HEOOJBIIOTO
W3MEHEHHUS HaKJIOHA OCH 3eMJIH 3a IO, TOYKa ) COBEP-
IIaeT MOJIHBINA KPYT MO AKIUNTHKE MpUMepHO 3a 26000
net). Torma Bo3aelicTBHE HA 3eMITI0 CEKTOPHOTO TTOJIS
Conana Fis JOMKHO MOBTOPSATHCS C MEPHOIOM, paB-
HBIM TPOTMYECKOMY romy Tt. A 9To Ha camoMm nene?
CoryracHO (pM3UYECKUM MHOTOJIETHUM 9KCIIEPUMEHTaM
uons C. D. HaONrOAAIOTCSA MEPUOAMYCCKIE BO3ACH-
crBust ConHIla Ha 3eMITIO | C IIEPUOJIOM Ts, U C TIepro-
oM Tt [29]. Ho Bo3zeiicTBue ¢ mepro oM Ts MOMKET
OBITh BBI3BAHO TAKXKE III00aNBHEIM mosieM Fog, mocTo-
SHHBIM B TpeJeNax COJHeYHOU cucTeMbl [3], mo-
CKOJIBKY YTOJI MEXIY JIy9OM 3TOTO IOJIS ¥ BEKTOPOM
JBIDKEHUST 3eMIIM TIOBTOPSIETCS 4epe3 CHIACPHUUECKUI
roji. A BO3IEHCTBHE C MIEPHOAOM |1 MOXKET OBITH BBI-
3BaHO TaKXX€ 3aBUCHUMOCTHIO BO3ZEUCTBHUS mois Fos
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CoJHIIa OT yTIiIa MEXIY OChI0 3eMITH | JTydoM ToJist Fos,
KOTOpBIA M3MEHseTcs ¢ mepuonoM 11. [lotomy, mis
OTIpEIeIICHUS TOIBMYKHBI MITH HET 3HAKH, HYKHBI J1aJTh-
Helmme Gu3ndeckne U3bICKaHus.

YeMm oTIHYAOTCH Bo3deiicTBUA moJeid F Ha
JAPYTHX IJIAHETAX, HanpuMep, Ha Mapce?

Kak MbI BuIenu, KutTeNnb 3eMid B TOYKe M MHO-
TOKPATHO B TCUCHHH CYTOK HCIBITHIBACT BO3JCHCTBHC
3emiH, e€ CeKTOPHBIX MoJel F,ng u Fg’fm , IOpOoKaa-
eMBIX OpOHUTANBEHBIM M CITHHOBBIM BPAIICHUAMH 3EMITH
(310 BO3aeicTBHe B 3Hakax Touek ASC u MC |, Touka
ASC — smo mouka nepeceyenus IKIUNMUKU C 60CMOY-
HOU Yacmvio TUHUU MecmHo20 2opu3onma, moyka MC
— 2O 8epXHAA MOYKA NepeceueHuUs IKTUNMUKU C 21a8-
HblM gepmukaniom, cM. puc 7.) Xurenp Mapca Oynet
MHOT'OKPATHO B TCYCHUU MAPCUAHCKHUX CYTOK UCIIBITHI-
BaTh TaKWe ¢ BO3JEHCTBUA, HO He 3emuu, a Mapca,
€ro CeKTOpHbIX moneil Fy3® u Fiq", MOPOKIAEMBIX
OpOHTANLHBIM U CITUHOBBIM BPAIICHUSIMH HE 3eMITH, a
Mapca. Ha npyroii muiaHere apyrue opOUTanbHbIE U
CIIUHOBBIE MOJIA, KaK PE3yJIbTaT 3aBUCUMOCTH TMOJICH OT
TOTO, YTO UMEHHO Bpamaetcs. [loTomy 3eMIISSHUH Ha
Mapce OyneT HUCHBITHIBATH MHOTOKPAaTHO B TEUCHUHU
MapCHAaHCKHUX CYTOK, APYrye M0 CPaBHEHHIO ¢ 3eMIIEH,
BO3ACUCTBH OpOUTATHHBIX M CITUHOBBIX MOJIei Mapca,
HO T10 MapCHAHCKOMY BPEMEHH CYTOK 3TH BO3ICHCTBUS
OyayT pacmpeneleHbI TakKe, Kak Ha 3eMiie pacrpene-
JIEHBl BO3JIEHCTBUSL COOTBETCTBYIOIIMX MOJIEH 3emMin
o 3eMHOMY BpeMeHH CyTok (Ha Mapce OyayT cBou
toukn ASC n MC, onpenensemsle mmo puc. 7). AHamo-
THYHO, IOMa CTPOSITCS Ha Mapce Takke, Kak Ha 3emiie,
o TeM ke (opMmyiam, HO BO3JIEHCTBHA OyayT ApY-
TMMH, TaK KaK BO3JCHCTBUS MapCHAHCKUX TOMOB BO3-
HHUKAIOT 3a C4€T cymecTBoBaHus noneit F» u F3 Mapca
B pe3ysibTaTe MX B3aUMOJICUCTBHUS C MOJIAMH IPYTHX
TUTaHeT.

YesioBeuecknii pox B TeYeHUM JIMTEJIbHOIO
BpPeMEHH CBOEro CylieCTBOBAHHUSA aJaNTHPOBAJICS K
ONMUCAHHBIM MHOTOKPATHBIM €:KeCyTOYHBIM BO03-
aeiicrBusimM moJieii F1, F2, F3 3emuau u He 3ameuaer
HX B NOBCeAHEBHOM ku3HM. CMoOKeT U OBICTPO
aJanTHPOBATHLCS YeJIOBEK M0 MPUObITHH HAa Mapc k
Bo3jaeiicrBusaM noJaeii Fi1, F2, Fs Mapca? 9to Bonpoc
1J1s1 KOCMOHABTUKU. 1o HaOIK01eHUAM aCTPOJIOrOB,
Bo3aeiicTBusa 3emau u Mapca Ha Guonpouecchl ye-
JIOBEKa CyIeCTBEHHO pa3HbIe.

Bo Bpemst JIMTENBHOTO MYyTENIECTBUS B KOCMOCE
B JIaJieKe OT IUIAHET OCTAIOTCS BO3JCHCTBHS IUIAHET U
3eMian B KOCMOTpaMMe, 0Oe3 YyJ9acTHs BO3ICHCTBHUI
3eMIH, OIMMCAHHBIX B MPEIBIIyIIeM ad3are.

PA3JIEJI 8. OcHOBHBIE pe3ybTaThI.

Taxum 06pa3om, HECMOTpSI Ha crpaBeUIUBbIH Te-
3UC IUIAHETHI, a TeM OoJiee 3BE3/bI, HE MOTYT BIIUATH
Ha 3eMITI0, TOCPEACTBOM CBOMX JSHEPreTUYECKUX TIO-
JIei», COTJIACHO COBPEMEHHBIM (PH3WIECKUM 3KCIIepH-
MEHTaM, TJIaHETHI, 3BE3/IbI BIHUSAIOT Ha MPOIIECCHI, TIPO-
ucxondmue Ha IoraHete 3emid. [lotomy, criemyer
CKOPPEKTHPOBaTh HAYYHYH) KPHUTHKY aCTPOJIOTHH.
Heb6ecnsie Tena (HT) Bo3melicTBYIOT Ha 3eMiie mocpe-
CTBOM CBOHMX OE€39HEPreTHYCCKHX HEMAaTepUaTbHBIX
nonei F. B otiamume oT SHEpreTUYecKux moeH, Mot
F oGmamaror HEOOBIKHOBEHHO OOJBLION NAIBHOCTHIO
JICHCTBUS, SIBJISTFOTCS BCCIIPOHUKAIOIIMMY U CIIOCOOHBI

MPEBHIATh CKOPOCTh CBeTa 0e3 HapyImIeHHH TEOpUH
OTHOCHTEIFHOCTH. TeopHsi OTHOCHTENBHOCTH HE 3a-
mpenfaer O0e3dHEPreTHYSCKUM TOJSIM — PacIpoCcTpa-
HATHCS CKOJIb YTOJHO OBICTPEe CKOPOCTH CBETA U Ipe-
0J10JIEBaTh MEXIUTAHETHBIE M MEX3BE3IHBIE PACCTOSI-
HUS IPAKTUUECKH MTHOBEHHO.

Bbessnepreruyeckoe mose, mopoxaaeMoe JABHKE-
HUEM MaTepUaNbHON TOYKH, HE 3aBHCHUT OT €€ CKOPO-
CTH, UCUE3aeT IPH NOCTOSHHONW CKOPOCTH, HO 3aBUCUT
OT U3MEHEHHUI BEeKTOpa CKOPOCTH, HITH, YTO TOXKE, yKa-
3aHHOE I10JIC BO3HHUKAET ITPH MPOSBICHUAX HHEPTHOCTH
Marepud. Bpamaromuiics mapuk cOCTOUT U3 YacTHUILI.
BekTop ckopocTH KakIOol 4acTHLBI BpaIlArOIIErocs
apyKa MOCTOSSHHO M3MEHSETCS BO BPEMEHH, YTO TO-
POKIAET MOCTOSIHHO OE33HEPTETHYCCKOE MOJIE KaXK 01
YacTHUIIBI, @ B CyMMe — O€39HEepreTHYeCcKoe IMoJIe Iia-
puka B nenom. J[pyrumu cioBamu, B NEPBOOCHOBE
0e3IHepreTUYeCcKoro moJjs, NOPo:KIaeMoro Bpaiie-
HUSIMH IIaHeT, 3BE30 M APYruX QU3HYECKHX TeJ,
JIeKMT He BpalleHue, a H3MeHeHHe BEeKTopa CKOpo-
cTH 4acTtul Teja. O0HapykeHsl nons F Heckompkux
Pa3HBIX THIIOB, B TOM YHCIIE CEKTOPHBIC H HECEKTOP-
HBle o F Bpamarommxcs nrapos. CoritacHO 3KcIie-
puMeHTaM, OOBEKTHI (PH3MUECKOT0 HEMaTepHAILHOTO
MHpa, B TOM 4HCIe, O F, BO3meHCTBYIOT mocpen-
CTBOM 0E33HEPreTHYCCKOr0 YIPABJICHUS MPOIECCaMU
MaTepHaIbHOTO MHpA.

CyliecTByeT Hay4YHO NpUEMIIEMOE OOBSICHEHHE
BJIMSIHUY TUTAaHET U 3BE3J, B MOMEHT POXKACHUS Yello-
BEKa, HA €ro TeHEeTUYECKHe MPU3HAKU. BCKPBITHI TipH-
YHHBI PAa3UTEIHHOTO MPOTUBOPEYUNS HEIHEIITHEH acTpo-
JoTHH (PaKTaM POXKICHIS OTM3HEIIOB, POTUBIIUXCS O~
HOBPEMEHHO B OJTHOM U TOM € MeCTe, OT OTHOU U TOH
ke Matepu. [IpoTuBOpedne yCTpaHHMO HaAYYIHBIM CIO-
coboM. bazoBeie (u3mueckie HAONIOICHHUS BEIUKHAX
aCTpOJIOTOB-HCCIeoBaTeeld  MAIEKOTO  MPOILIOTO
NPOBEPEHBI U MOATBEPKICHBI (PU3MICCKUMHU SKCIICPH-
MEHTaMH.

B ITPMJIOKEHIMU BriepBBIe JaHO B OTHOM MECTE
OTIMCaHNE CUCTEMBI MHOXKECTBA BCIUIECKOB HECEKTOP-
HBIX TIoJiel F Ha 3emie. Beruiecku mopoxaaroTcest B3a-
umozaercTeuamu noneir muornx HT ¢ momssmu F mma-
HeTsl 3emis. [Ipu MonuTopunre nonei nenesoro HT,
STH BCIUIECKH UTPAIOT POJIb CUTHAIOB-TIoMeX. Ho ux
MOJKHO 3apaHee pacCYUTaTh 10 YIOMSHYTOMY OIIHCa-
HUIO ¥ YYUTHIBATh NIPU MOHUTOpHHTE. Bemmecku cek-
TOPHBIX NoJel F Ha 3eMIie CymecTBYIOT, HO B (hu3nie-
CKMX HKCIEpUMEHTaX IIOYTH HE WcclenoBaHbl. [lo
npock0e M BBIYUCINUTEIHHONW HABOJKE aBTOpa, rpymma
3yboBa B. A. (®PI') 3apeructpupoBana CyliecTBEH-
HbIe BCIUIECKOOOpa3Hbie M3MEHEHUs] HaJAMOJICKYJISIp-
HOHM CTPYKTYpPHI BOZBI, KOT/Ia JTA00paTOPHs MPOXOIUIIA
TPaHUILy CEKTOPOB CEKTOpHOTO mouist F JIyHbI U 0fTHO-
BPEMECHHO TPaHUIy CEKTOPOB CeKTopHoro moist F
3emuu, JlyHa Haxoaunach 0Koji0 Touku B 300° sxnur-
tuueckoit gonrotel. Korga ComnHIile MpOXOIUT Ty Ke
TOYKY, BO3HUKaeT 3(dekr kpemeHCKoW Boxabl. B
MMPUJIOXKEHHNU o0bsicHeHO Takke, 4TO NP HPHUOBI-
THUU KOCMOHABTA Ha JPYTYIO TUIAHETY, OH OyJIET UCIIBI-
THIBaTh CYIIECTBEHHO MHBIE Bo3zaekcTBus moneir F HT
1 TwtaHeTsl HpuOBITHS. CyMeeT M €ro OpraHu3M
OBICTPO aIaTUPOBATHCS K HOBBIM BO3JEHCTBHAM? DTO
BOIIPOC JJIs1 KOCMOHABTUKH
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