TEMHASA MATEPUA

Cyxapes I.T.
Cyxapes Unvs 'eopeuesuu / Sukharev llya— kanouoam mexnuueckux nayx.

AHHOmMauun: 6 cmamve NOKA3AHO, YMO NPUBTEYeHHOE NOHAMUE
MamepuantbHol MeMHOU Mamepuu KaxK HetimpaibHOU cpeobl pACnpOCMPAHEeHUs]
INEKMPOMASHUMHBIX 80JIH U CPeObl, nepedaroueli 0asieHue 1eKmpoMacHUMHbIX
B0JIH HENOCPEOCMBEHHO HA HYKIIOHbL 10ep amomMo8, 0aem NO3UMUBHbII Pe3yIbimam
npuU aHanIu3e MHONCECMBA 2pasUMAayUOHHbIX A6NeHull. B uacmnocmu, nonyueno
noOmeepIHcOeHUe HAIUYUsL 0a6eHUs 2pasumayuoHHo20 cephunea,
obecneuusaroujezo dgudxcenue 3emau no opoume. Paccmompena
MHOIHCECMBEHHOCb NPOAGIEHUL 2PABUMAYUOHHO20 0ABIeHUsl KaK
GyHOamenmanvbHo20 A6IeHUSA, YAPAGIAIOWE20 POPMUPOBAHUEM, IBOTIOYUE U

O8udICeHueM HebDeCHbIX meil.

Kniowueevie  cnoea:  memnas — mamepus, — epasumayus, — mdacca,
unmepgepenyuonuHvle QOKYCUPOBKY, OpOUMANbHbIE KAHANLI, 2PASUMAYUOHHbBIE
80/IHbl, OaGlleHUue 9INeKMPOMACHUMHbLIX — BOJIH,  2PABUMAYUOHHbIL  ceppune,

2pasumayuoHHoe oasieHue, pomayuoHHoe 0asieHue, opeugd mamepuxos.

BBenenue. ['unoressl U NpencTaBIeHUs O «TEMHOW MATEPUMN», «CKPBITOM
Maccey», «HEBUIMMOM BELIECTBE» JAaBHO 3aHSIM CBOIO HUIIY B HAYYHOM JUCKYpPCE
KaK HEUTO HaxXoJIleecs B HEMOCPEICTBEHHOM OJIM30CTH OT I'PaHULbl TO3HAHHOTO
Mupa. B HEKOTOphIX 00JacTsAX HAYYHOIrO 3HAHUSA TEMHAsi MaTepus yKe cTajla He
TOJILKO HEIOCTAIOIIMM, HO Y>K€ HEOThEMJIEMbIM 3JIEMEHTOM B OOBSICHEHHSX
SBJICHUM, BBINAJAOIMINX W3 YCTOABIIMXCS OMNMCAaHWWA. TakoBO, Hampumep,
00BsICHEHHE Ha0NI0AaeMOl aHOMAJIbHOM CKOpPOCTH MepudepuiiHbIX OOBEKTOB
TaJIaKTUK, BBEIEHHOE B 000pOT mIBeHUapckuM actpoHomMoMm Dpunem LBukku
(Fritz Zwicky) [1]. Hecmotrps Ha TO, 4TO TipobiieMy CKOpocTel mepudepritHbIX
oonekToB (galaxy rotation problem) ynamoce pemmuts 0e3 NpPHUBICYCHHS MacChl

TEMHOW Matepuu [2], 3TO He cTajo TMOBOAOM K OTPHIIAHHUIO €€ BO3MOYKHOTO



cymiectBoBaHusa. K cdacTeio, Moka TEMHYIO MaTepHUIO elle He MOCTUTIIA y4acTh
PUHYIUTEIHPHOTO UTHOPUPOBAHUSA, KaK 3TO CIYYHIOCH ¢ 3(pupoM, mpeanpuMemM
TIOTIBITKY Pa300paThCs B €€ CBOMCTBAX, UCXOS M3 MPEATION0XKEHUH, BEICKa3aHHBIX
B [3]. lukn crareii [2-8] mocesmieH GopmMyaupoBaHU0 U 00OCHOBAHHIO HOBOM
TEOpUH HEOECHOW MEXaHWKH, B OCHOBY KOTOPOH MOJIOKEH MPHUMAT TI00aTbHBIX
MHOTOBOJTHOBBIX AJIEKTPOMArHUTHBIX uHTEpPEPEHITH, YIPABJISTFOIITUX
dbopMupoBaHuEM, IBOJIOIMEH W JBIKEHHEM HeOecHbIX Ten. CorjacHO TEeopHH
NEPBUYHBIM SIBICHUEM, CO3/IAIOIIMM YCJIOBHS (POPMUPOBAHUS TIIOTHBIX HEOECHBIX
TN, SIBJISIOTCA MHTep(depeHUrnnu Oeryimux BOJIH, BOSHUKAIOIMIUX B Telle €IUHOTO
BOJTHOBOTO (poHTa (BceneHHOM). OCHOBHOW OCOOEHHOCTHIO C(HOPMUPOBAHHOU
TPEXMEPHON HMHTEPPEPEHIIMOHHON KapTHHBI SBIAETCS OOpa3oBaHHE aHCAMOIs
JIOKaJIbHBIX (POKYCHUPOBOK (JIOKAIui OyaylmuX IUIaHET), MEepeMENIaloluxcs B
MPOCTPAHCTBE BMECTE C IIEHTPaTbHON (POKYCUPOBKOU (COJHIIEM) MO CHUPATHLHBIM
TpaektopusiMm. B oOmactu (hOKyCHMpOBOK CO3[AIOTCS YCIOBHS JUisi Habopa u
yIepKaHUS MOJICKYJIIPHBIX MacC HEOECHBIX Tel, KOTOpbIe JBUXKYTCS B
IPOCTPAHCTBE COOOPA3HO C JBIKEHHWEM caMux (OKycupoBokK. OTHOBPEMEHHO B
obrmacth  (OKYCHPOBOK  CO3JAIOTCSA  TMOJS  TPAaBUTAIMOHHOTO  JIaBJICHUS,
00yCJIOBIIEHHBIE JlaBlieHnEeM (HOKYCHUPYIOIIMXCS BOJH. [[BrKeHHe HEOECHBIX Tell,
OKPYXEHHBIX TPEXMEPHBIM T'DABUTAIMOHHBIM JIABJICHHEM ITOJ00HO SBJICHHUIO
ceppuHra wnm Oojee TOYHO — MPUHYAUTEIBHOMY TIEPEMEIICHUI0 BHYTPHU
IpaBUTAIMOHHBIX M. [Ipu 3TOM, Kak moka3aHo B [3] Ha MHOXXeCTBE IPHUMEpPOB,
Macca HE SBISETCA WCTOYHHUKOM TPAaBHUTAIMHM, HO BBHINOIHSAECT (DYHKITUH
UHIUKAaTOpa ee¢ Hajauuusa. Takxke, B [3] OOOCHOBAaHO MPEANOIOKCHHE O
HEOOXOIUMOM CYIIIECTBOBAHUU CpEAbl PACIPOCTPAHEHUS DSIEKTPOMATHUTHBIX
BOJIH, COCTOSIIEN W3 MeIbYaWIIMX HEUTPaNbHBIX YacTUll (TEeMHOW MaTepuu),
CIIOCOOHBIX  OKa3blBaTh  JIABJICHWE HA  siApa  aTOMOB  BEIIECTBA U
TpaHCHOPMHUPYIONTUX TPABUTAIMOHHOE JaBJIEHUE B cuily TshkecT. s 3emuu
NepBOM BHEIIHEH Cpelnol, BOCHPUHUMAIONIEH T'paBUTAIMOHHOE JIaBJICHUE,
sBIsAeTCA atMocdepa, OHA K€ SIBIAETCS IEPBBIM IMPOMEXKYTOUHBIM 3BEHOM B

YaCTUYHOM Iepenavye dSTOro JaBJICHWs Ha HWKenexkamme ciou. B [3] Obuio



OTMEUEHO, YTO MHOTOBOJIHOBBIM XapakTep (HOKYCHUPYIOMIMXCS TPABUTALMOHHBIX
BOJIH (popMupyeT B 001aCTH POKYCUPOBKH KapTHUHY, TTOJOOHYIO CTOSTYUM BOJIHAM,
YTO OTpa)xaercss B POPMUPOBAHUM 7 YCTOMYMBBIX MIUPOTHBIX MOJOC YepEAOBaAHUS
30H BBICOKOTO M HM3KOTO JaBiieHUS. JTOT (PakT nan Hayano Oojee THIaTeIbHOMY
M3YUEHHUIO TPABUTALMOHHOIO JABJICHUS, TIPOSIBICHHOTO uepe3 aTMocdepy.
I'paButaumonnsiii cepunr. [Ipeacrapisis HeOeCHOE TENO, IBIKYIIEECS B
IOPOCTPAHCTBE MO YHPaBIECHUEM I'PABUTALMOHHOIO cep(UHra, MOKHO OXHJIATh,
YTO OHO OyJIeT WCHbITHIBATh JOMUHUPYIOIIEE JIaBJICHHE CO CTOPOHBI,
IPOTUBOMNOJIOKHOM  HAINpPaBIICHUIO CBOEr0  JBWKEHUSA. Tak, Hampumep,
paccmaTpuBasi 3€MJII0 B IUIOCKOCTH €€ OpOUTHI, MOXHO OXHAaTh, 4YTO
JOMUHHPYIOLIEE JIaBJIEHHE JOJDKHO OBITh CO  CTOPOHBI  cekTopa 4,
XapaKTepU3yIoIIerocs quana3oHoM MecTHoro BpemeHu ot 18-00 mo 00-00 yacos,

puc. 1.

00-00 @

HanpasneHue
BpalleHue

rpPaBUTaALLMOHHOTIO
3emnu

AaBneHus
06-00 14 18-00

Hanpas/ieHWe ABUXKEeHUA
3emnun Bokpyr ConHua

Puc.1 JIBmwxenue 3emMiid B TUIOCKOCTH €€ OpOUTHI.

Takoe oxumanue OOYCIOBIEHO TEM, 4YTO TIIOCTOSHHO JEWUCTBYIOIIEe
JaBJIeHUE cepPUHTA JODKHO OOecTeunBaTh JABMKEHUE KaK MO KacaTelIbHOW K
opbute 3emiid, Tak W O0ECHeYrBaTh ILEHTPOCTPEMHUTEIBHYIO COCTABJISIONIYIO,
dbopMupyromue B 1eJIOM KpyroBoe ABrMxeHne 3emin Bokpyr CosHIa.

K coxanenuto, mnpuOOpPOB MPSIMOr0 HHCTPYMEHTAIBHOIO HW3MEPEHUS

I'paBUTAOUOHHOI'O OABJICHUA B HACTOAIICC BPEMA HC CYHICCTBYET, HO MOXKHO



BOCIIOJIb30BAaThCSl JAaHHBIMM METCOHAOIOEHUH 10 aTMOC(HEPHOMY JaBJICHHMIO.
[Tpu »TOM HEOOXOIUMO KYMUPOBAThH Psi (PaKTOPOB, BIMUSIONIMX HAa aTMochepHoe
JaBJICHUE W3-3a HarpeBa W TMepeMenIeHUs BO3MYIIHBIX Macc. OObUHBIE U
yCTOSIBIIMECS] OOBSCHEHHMS] CYTOYHBIX KoJeOaHWil aTMOChEpHOro JaBJICHUS
BBITJISIST CIeyrommM oopasom [9]:

«Ammocghepnoe OasneHue 8 KaHCOOU MOUKe 3eMHOU NOBEPXHOCMU 6Ce
epemsi MeHsemcs, aubo pacmem, aub60 nadaem. IOmu udMeHeHUus O0AdGIeHUs 8
OCHOBHOM HOCAmM Henepuooudeckuii xapakmep. /laénenue 6 nyHKme Modicem 8
meueHue cymox meuamovcs Ha 20-30 mb. 3anuce na bapoepaghe modxcem umemo
8UO B0IHOOOPA3HOU HenpasunbHou Kpueou. Iloomomy usmenenus OagnieHus
Hazvieaiom ewje Koaebauusmu oOasnenus. CymouHnoe uU3MeHeHUue XOpouio
8bIPANCEHO 8 MPONUKAX U UMeem 0B0UHOU X00: 084 MAKCUMYMA (nepeo noaiyoHem
U nepeo NOAYHOUbLIO) U 084 MUHUMYMA (PAHO YMPOM u nocie noayous). Cymounas
amnaumyoa moxcem oocmueams 3-4 m6. Om mponuxos K noaocam amMniumyod
CymouHvlx Kolebanuii yowvieaem, K 60° moocem cocmasisims Oecsimvie 00U
munnuoapa. Ilpuuunamu cymouno2co xo0a 0aeieHus AGIAIOMCS: CYMOUHBIL X0O
memnepamypuvl  8030yXa, COOCMEeHHble ynpyaue Kolebanus ammocgepbi,
NPpUIUBHbLE BOJIHBL 8 ammocepe. »

Orcroa cneayer, YTO BBIWICHUTh T'PABUTAIIMOHHYIO COCTAaBIISIONIYIO, Kak
TIOCTOSIHHO JICHCTBYIOIIUN (haKTOP MOXKHO TYTEM YCPEIHCHHS MHOTOJICTHUX
PE3yNbTaTOB HAONIOACHUH 10 MHOXKECTBY METCOCTAHIIMM, PACTIOI0KEHHBIX OKOJIO
U 3a TOJSIPHBIM Kpyrom. Takoe HcCienoBaHWe OBLIO BBITIONHEHO 1is 42
METEOCTaHLIMM, PACIION0KEHHBIX ceBepHee 60° c.m. u rokHee 60° 1.1, ¢ marom
no npoirore He Oonee 15°. Jlamubie Obuium BbIOpanbl u3 [10] (atmocdepnoe
naBneHue Pp Ha ypoBHE pacmoNoOXeHUs CTAaHINM B MWUIMMETpPaXx PTYTHOTO
cTonba). YcpeaHeHue pe3yinbTaTOB MPOU3BOAWIOCH CHadayia MO €XKECYTOYHBIM
JTAHHBIM C 3-4aCOBBIM MHTEPBAJIOM MO KaXXIOW METEOCTAHIIMHU OTAEIHHO, 1Mo 3-4 —
JIETHUM HaOJIIOCHUSIM (Be3]le — IIUKJII MOJIHOTO T'0J1a), M 3aTe€M IMOJYYEH CpeIHUN

pe3yjibTaT 110 BCCM MCTCOCTAHIIUAM, pI/I02
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Puc.2. Ycpeanennast nuarpamma CyTOYHBIX U3MEHEHHM aTMochepHOro
JaBJICHUS.

Ha puc.2 cruiomHas KpacHas JUHUS — pe3yJbTaT PacyeToB, IMyHKTUPOM
0003HaYeHO cpenHee 3HayeHue. Puc.2 mokasbIBaeT pe3ysbTar, COBMANAIOIIMNA C
OKWJAHUSMH, BBICKA3aHHBIMU BBIIIE, & UMEHHO — JOMHWHHUPOBAHUE JIaBJICHUS B
cektope 4 (puc.l) B quanazone mectHoro BpeMenu ot 18-00 mo 00-00 gacoB. Ecnu
e paccMaTpUBaTh CyMMapHO cekTopa 3 1 4 npotuB 1 U 2, TO UX OTHOLIEHHUE JJaeT
6ananc +0.0283 npotus -0.0283 oTHOCUTENBHO CPETHETO YPOBHSI.

OTmeuas Ha JaHHOM 3Talle, YTO M3ydyaeMas TEOpHs BblIAEprKaja MPOBEPKY
(dakTHueCKMMH  HaOJIOJEHUSIMHA, MOMKHO  BBICKa3aTh  psii  COOOpaKeHHIt
OTHOCUTENBHO CBOWMCTB TeMHOW Matepuu (3¢dupa), BBINOIHSIOMIEH pOJb B
nepenayde AaBlieHUsT POKYCHUPYIOIIUXCS BOJIH HEMOCPEICTBEHHO HA HYKIIOHBI SIIEP
aTOMOB, COCTABJISIIOLIMX BEIIECTBO IUIaHEeThl. [lepBoe — naBieHHME HECOMHEHHO
CYLECTBYET, U OHO SBJIAETCS NPUYMHOM TOrO, YTO MbI HAOJIIOJAEM KakK CHIY
TSOKECTU M KaK NMPUYMHY JIBHXKEHUsI-cepuHra HeOecHbIX Tell. Bropoe — yacTuisl,
COCTAaBJIIOIIME TEMHYI0 MAaTE€pPHUIO0 OKA3bIBAIOT HA s/ipa aTOMOB yNPyroe, HO He
paspyuiaroniee ux BozJeHcTBUE. TpeTbe - 3HAUMUTENbHAsl YacTh YACTHUI] TEMHOM
MaTepUu CHOCOOHA NMPOHUKATh CKBO3b MOJIEKYJISIPHBIE CJIOM BEIIECTBA IJIAHETHI

MUHYSI B3aUMOJICUCTBUE C SApaMHd aTOMOB, a PE3yJbTHPYIOIIEe IaBJCHHUE Ha



BEIIECTBO IUIAHETHl CKIIAJBIBACTCA M3 Pa3HOHANPABICHHOT'O JEWCTBUS YACTHII.
BaxxHBIM TmMapaMeTpoM BBICTYNIA€T TPU OSTOM HE TMPOCTO PE3YIbTUPYIOIIEE
JaBJICHUE, HO ¥ TUIOTHOCTh YaCTHUI] TEMHON MaTEpPUH, OKPYKAIOIINX UCCICTYESMbIN
00bekT. B TakoM ciydae AOMYyCTHMMO TMPEANONIOXKEHHE, - YEIOBEUYECTBO U
6uocdepa 3emir B OCHOBHOM CBOEH Macce pearupyroT Ha YBEIMUEHUE JIABIICHUS U
IUIOTHOCTH YaCTHUI] TEMHON Matepuu B 4 cekTope mecTHoro Bpemenu (18-00 — 00-
00 gac. ¢ makcumymom B 21-00) 3amenyieHneM eCTECTBEHHBIX MPOIECCOB U
MOTPY>KEHUEM B COH.

Bpamenue 3emun. B [6] Obuto 0TMEUEHO, YTO KPYyroBOE JABMKCHUE TUIAHET
BHYTPU OpOUTAIBHBIX KAHAJIOB, COOCTBEHHOE BpallleHUE MIAHET, HAKJIOHEHHE OCH
BpAICHHSI, OPUEHTAITUS MAaTHUTHBIX ITOJTIOCOB 1 MHOTOUYHCIICHHBIC OPOUTAIILHBIC U
CIMH-OpOUTAIbHBIE PE30HAHCHI 3aJaloTcs (a30BBIMH COOTHOIICHUSIMH BOJIH,
YYaCTBYIOIIMX B COJHEYHOM MHTepPepeHIMOHHON KapTuHe. llombitaemcs
TIOJTONTHU K BOTIPOCY MPUYUHHOCTHU BpAIEHUSI 3EMJIU C TEX ke MO3UIINMA, YTO OBLITH
UCIIOJIb30BaHbl MPU aHAJIW3€ SBJICHUS TPABUTAIMOHHOTO cepdunra. s s3toro
PAacCCMOTPUM HBOJIIOIUIO MATTEPHOB aTMOC(EPHOTO JABJICHHS B 3aBUCHUMOCTU OT
reorpagudeckoi gonrotel. g aHanu3a ObLIM B3STHI JaHHBIE BHICOKOIIMPOTHBIX
METEOCTAHIINH, PACIONIOKEHHBIX TUAMETPAIbHO MPOTHUBOMOIOXKHO IPYT APYTY.
3aBHCHMOCTh JaBIIEHUS OT MECTHOIO BpPEMEHH YCpPEIHEHa II0 MacCUBY
HaOJIroIeHMI 3a 3-4 roja, a JUarpaMMbl pa3HbIX TOYEK HAOJIOICHUS TIPUBEICHBI K
obmemy cpeaHeMmy. Pe3ymbTaTel pacueToB Mg 5 Tap TOYEK HAOIIOEHUS
npenctaBiensl Ha puc.3. IlepBoe, uTO cleayeT OTMETUTh, - JUArpaMMbl
pacmpenesieHusl JaBJICHUS TOKA3bIBAIOT HAM, YTO IS KaXJAOW TMaphl TOYEK
MaKCHUMYMBI JICKAT Ha OJTHOW OCH M MPOTHUBOMOJIOXKHO APYyT Apyry. Bropoe, - ocu
PacmoI0XKEeHUs] MAKCUMYMOB BPAIAIOTCS CUHXPOHHO CO CMEIIEHUEM IO JOJITOTE.
OTO o03HayaeT, 4TO Ui KaXKIOM JIOJATOTHI MeECTa ONpeleNieHbl  JBE
IIPOTUBOIIOJIOKHBIE TOYKH MECTHOTO BPEMEHH, KOI/ia TPaBUTAIIMOHHOE JABJICHUE
JIOCTUTaeT MaKCHUMyMa. 3eMJisi OKa3bIBaeTcs 3akaTa MapaMHu JUaMeTPalibHO
IPOTUBOIOJIOKHBIX ~ TPaBUTAIMOHHBIX MAaKCUMYMOB, KOTOpBIE BpallaroTcs

CHUHXPOHHO € BpamieHueM caMoil 3emnn. Ocraercsi cienaTb HECIOKHBIM BBIBOJ O



IIpUYuHax MW CICACTBUAX. PaBYMCCTCSI, HC JCpCBbLiIA, Mallyoiue JHUCTbIMU,
SABJIAIOTCA HpH‘-IPIHOﬁ BC€Tpa, a BETCP KIIOHUT HMX K 3C€MJIC, TaK U B HAIICM CJIy4dac,
HUMCHHO 66Fy1]_[I/IC I'paBUTAOWUOHHBIC BOJIHBI 3aKPYYMBAIOT W CHHXPOHHU3UPYIOT

BpalCHHUC 3emMIu ¥ HUKaK WHa4e.

1
6 18 € 18
12 1
1 XonnekonteH 60° 52.236' c.w., 08° 31.05' B.A. 1 AHrucok 59° 59' c.w., 45° 12" 3.4,
2 Banbkapait  70°05' c.w., 170° 55' B.A. 2Tuken  71°41.85'c.w., 128°54.18'8.4.
3
12 12
1 Kapu 76° 38' c.w., 73° 00' 3.4. 1 XonmaH 70°45'c.w., 117°48'3.4.
2 Mbic Yentockun 77° 43' c.w., 104° 18' B.A. 2 Ocrpos Xeica 80° 37" c.w., 58° 03' 8.4,

5

1 Ambnep 67°6.396' c.wi., 157°51.4194' 3.4.
2 MypmaHck 68°57'c.w., 33°06' B.4.

Puc.3. Cyrounsie ycpelHEHHbIEC TUarpaMMBbl JaBICHUS HA METEOCTaHIIUSX,
JIAAMETPAJIBbHO PA3HECEHHBIX MO JOJITOTE.
HeobxonumMo OTMETHTH, YTO BBISBICHHBIE MPOIECCHI, - TPaBUTAIMOHHBIN
opOuTaNBbHBIA  cepUHT W TPABUTAIMOHHAS  pPOTAlUs  MPUCYTCTBYIOT

OIHOBPCMCHHO, a4 BBIYJICHUTHb HX PA3ACIIBHO ITO3BOJHII PA3JIMYHO HpI/IMCHeHHBIﬁ



METOJl yCpEIHEHUs! MOKa3aHWil JaBJCHUs, MPUBA3AHHBIX K MECTHOMY BPEMEHHU.
Cy1iecTBEHHO TaKk)Xe, YTO T'PAaBUTAIMOHHASI POTAlMsl HApaBHE C IPaBUTALMOHHBIM
cep@uHroM, TrpaBUTALUOHHBIMU  (POKYCHPOBKAMH W  T'PAaBUTALIMOHHBIMHU
OpOMTAIbHBIMH KaHAJIAMH €CTh €lI€ OJHO IPOSBIECHUE OJHOW W TOU XKe
(GyHIaMEeHTaNbHOM CUJIBI, - TPABUTALIHUH.

I'paBuTanus COJIHEYHOI' 0 OpOUTAIBHOTO KaHaJia. [Tomumo
PacCMOTPEHHBIX JAeucTByOmux cui (puc.l) Ha 3emito, paBHO Kak U Ha BCIO
COJTHEUYHYI0 CHUCTEMY, JEWCTBYET JaBJ€HME OpOUTaIbHOro cepduHra camoil
COJIHEYHOI CHCTEMBI, IepeMeIlalollell ee o rajakTuieckoil opoure. [ns 3emn
OHO NPOSBIIAECTCA KAaK IOCTOSHHO JIEHCTBYIOIEE AABICHUE CO CTOPOHBI FOKHOTO
nontoca. K coxkalieHuio, B JIaHHOM BapHaHTE€ HET Takoro 3(QeKTuBHOro
MEXaHM3Ma pErucTpalli JaBjeHUst uepe3 armocdepy, Kak B cllydae C
OpOMTAIBHBIM WJIM POTALMOHHBIM JaBJICHHEM. 3aTO €CTh APYrod He MeHee
CEpbE3HBIN PEruCTPUPYIOUINI (PakTOp, a UMEHHO, - pe3Kas IUCIPONOpIUsS B
pacupeneseHuy CyIIM U BOABI MEXAY FOKHBIM M CEBEPHBIM NOJyLIApUAMH B

HoJB3y ceBepHoro, Tadma.1 [11].

CeBepHoe OXxxHOe
3eMnsa B LesioM
rnosyLwapue rnonywapue
[MoBEpXHOCTb 3€MHOro B MJIH. KB. B MJIH. KB. B M/IH. KB. B
B % B % o
wapa KM KM KM /o
Cywa 100 39 49 19 149 29
Boaa 155 61 206 81 361 71
Bcero 255 100 255 100 510 100

Tabn.1 Pacnipenenenue cymm U BOABI MEXKIY FO’KHBIM U CEBEPHBIM MOTYIIAPHUSIMHU.

PaCCManI/IBa}I PacpCaACiICHUC CYIINW WU BOAbI HA ITOBCPXHOCTU 3CMHOI'O IIdapa KakK
pe3yiibTar HGﬁCTBHﬂ ACCUMCTPUYIHOI'O I'pPaBUTAIUOHHOTI'O JaBJICHUA
TaJIaKTHYCCKOI'O cep(bHHra, ciacaycer O6paTI/ITI> BHHUMAHHUC Ha PE3YyJIbTaT
CyYMMaApHOIo JICUCTBUS AaBJICHUA POTAIMOHHOI'O, JAaBJICHUA Op6I/ITaJ'IBHOFO
cep(bHHra u HIHpOTHOﬁ KapTHUHBI I'paBUTAOIMOHHBIX CTOAYUX BOJIH,

paccmorpenHbix B [3]. ChHauanma oOpaTMM BHMMaHHE Ha TO, YTO Ha 3emiie



UMEIOTCS CEKTOpa JOJTOThI, TJle MAaKCUMYMbl POTAallMOHHOTO jAaBieHus (puc.3,
auarpaMMa 2) COBHAJArOT MO MECTHOMY BpPEMEHM C MaKCUMYMOM JIaBJICHUS
opoutaneHOoro cepdunra (puc.2). TakuM XapakTEepHBIM CEKTOPOM B BOCTOYHOM

nonymapuu sisnsiercs 110° -140° B. 1., puc.4.

Kozent:Hblﬁ OCTpOE, FI’OCCHH Tukcu (asponopT), Poccua
76° 00" c.w., 137° 53' B.A. 71°41.85'c.w., 128° 54.18' B.4.

12 12
Yetb-OneHek, Poccun Anabap, Poccus
72°58'c.w., 119°42'8.4. 73°13' c.w., 113° 30" B.A8.

Puc.4. Cextop B.1., TJie HA0II0Jae€TCs COBMAICHUE MAKCUMYMOB POTAIMOHHOTO
JIABJICHUS W TaBJICHUS cep(uHTa.

CoBmMelas 3TOT CEKTOp ¢ CyOTpONMMUECKON MOI0CON BBHICOKOTO JaBJeHUS (OKOJIO
30° c.m.) [3], moayuaemM oOjacTh, rJe Ha HaIICH IUIaHETe HAOJIIOMAOTCS
OJTHOBPEMEHHO MaKCHUMAaJIbHbIE BBICOTHI M TTyOuHBI, puc.5 [12], puc.6 [13]

Eme pa3 yrounum:

1. Tlox neiicTBMEM rajakTUYECKOro TPAaBUTAIIMOHHOTO JlaBlieHUs-cepdunra
CO CTOPOHBI IOXHOTO TOJIF0ca HAOJI0JIaeM PE3yNbTaT B BUAE Jipeida OCHOBHOM
MaTEepPUKOBOM Macchl (a Macca €CTh UHJIUKATOP T'PAaBUTAIIMK) B CTOPOHY CEBEPHOTO
noyymapusi; 1peid B ceBEpHOM MONyLIApUU Ociadiisiercss u (WiKk) mpeKpaniaeTcs

B CHJIy DKPAaHHUPOBKH JABJIEHUS OCHOBHOW MACCOU 3€MIIH.



2. ITocTosIHHO AEHCTBYIOIIEE TPABUTAIIMIOHHOE IaBIICHUE, OCYIIECTBIISIONICE
opOUTanbHBIA CepPHUHT TUIAHETHI pacHpeAeNieHO B CHIIYy €€ OCEBOTO BpAICHHS
PaBHOMEPHO, HO B HEKOTOPHIX CEKTOpaX MPOUCXOMUT €ro CIOKEHUE C JaBJICHUEM
POTAIMOHHBIM, OTBECTBEHHBIM 3a BpallleHUE TUIAHETHI; HanOoJiee MPOTSIKCHHBIM
3 Hux sBusercs cekrtop 110° -140° B.4., puc.4; HanmpaBIE€HHOCTh POTALMOHHOIO
JIABJICHUSI COBIAJIa€T TPU ITOM C HAMPABICHHOCTBIO JABJICHHS OpOUTAIHLHOTO
cepduHra (c BOCTOKA Ha 3ara).

3. Hanoxenue mnepBoro u BTOporo (akTropa ¢ MIHUPOTHBIM MOSACOM
MOBBIIICHHOTO TPaBUTALIMOHHOrO JaBjicHus B oOiactu 30° c.a. [3] maer Ham

WTOTOBYIO KapTHHY, pHUC.5,6.
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Puc.5 O6nacte nepecevenusi rpaBUTALIMOHHBIX MAKCUMYMOB.



BbICOYAUNLLASA U NMYBOYAULLAA TOYKU HA SEMJIE

FOPA 3BEPECT (AKOMOJIYHI'MA)

CAMAS BLICOKAS NOPA B MUPE

PACTIONOXEHUE: XPEBET MAXANTAHIYP-XUMAJ,
FUMAJIAW, TEPPUTOPUSH KMTAH U HETTAJIA

8848 M

KM

10911 M
MAPMAHCKAS! BIAIMHA [
TIYEOHAMLLEE MECTO B MUPOBOM OKEAHE

PACTIOSIOXKEHME: SANALTHAS YACTL TUXOIO OKEAHA,
BOCTOYHEE MAPUAHCKUX OCTPOBOB

Puc.6. Mapuranckas BnaguHa u DBEpeECT.

B  KOHTEkcTe  CKa3aHHOIO  HWHTEPECHO  TaKXke  IMOCMOTPETh  HA
najgeorpauIecKyr0 PEKOHCTPYKIMIO ABMXKEHUS VHIUHWCKOW TIUTHI B CEBEPHOM
HanpasjacHuu, puc.7, [14]:

«l'umanau — smo He MOALKO CAMbIU BbICOKUU, HO U OOUH U3 CAMBIX MOJOObIX
20pHbIX Maccusos Ha 3emae. OHU 63MbLIU 88epX, Ko20a MHOutickas nauma 6 ceoem
osudicenuu yepes Mnoutickuti okear douina 00 A3uu u Hauana noone3ams noo Hee.
Bzenanume ewe paz na naneoceocpaguueckue pekoHCmMpyKyuu u oodpamume
BHUMAHUe, 20e HAXO00UNACb UHOULCKAs nauma ewe 65 MaH J1em HaA3ao0. 3a
npoweowiue OecimKy MUIIUOHO8 Jem OHA Npowla nyms OIUHOU 6 6 mbicAy
KUIOMempos, 08U2asch ¢ 0080JIbHO OONIbUWOL CKopocmblo — 15 canmumempos 8
200. Ecnu panvwe ee omoensn om Eepasutickoti niumuol opesnuil oxkear Temuc, mo
npumepno 40-50 man nem HA3a0 OH 3aKpuLICA — O08€ NAUMbL NPUULIU 8
CONPUKOCHOBEHUEe, CMUHASL OCMAMKU OKeaHUuyecKol Kopvl Ha ceoem nymu. To, umo
K020a-mo Obllo OKeanuueckum OHOM, 60pye GblNYYULIOCh BBepX 6 Mecme



NOONONI3AHUSL OOHOU NAUMbL NO0 OPYEYI0, U NPEBPAMUIOCHL 8 COPHBIUL MACCUE —
L umanau. »

EURASIANUPLATE

38 million
years ago

Y

55 million

o B0 2" INDIAN

i 5 OCEAN

N [ 4 1
A\ 7V million
o . ' yearsago

+~ "INDIA Ry

/ Land mass b S

- -
- PR -
’ A
-
A >
- e

~“2 SRI LANKA

i

Puc.7. [Taneorpadguueckas peKOHCTpYKIUS IBMKeHUsT NHANICKON MIUTHI B
CEBEPHOM HaIlpaBJICHUHU.

Puc.7 AacT HaM HC TOJBKO BECbMa OIIYTHUMBIC IMPCACTABICHUA O BO3MOKHOCTAX
TAIAKTHYCCKOI'O I'PaBUTAIMOHHOI'O OAaBJICHHA, HO W JACHO I'OBOPUT O TOM, 4YTO 71
MHJUJIMOH JICT Ha3aAd Ha 3emiie CIIy4YHJIOCb HEYTO, 4YTO PE3KO HU3MCHUIO
JUHAMHUYCCKHU PABHOBCCHOC COOTHOIICHNEC CHIJI.

B 3aBepiueHre MOXHO 3a(pUKCUPOBATH PsJl OCHOBHBIX PE3YyJIbTATOB.

1. Ilo pe3ynpraraM UCCIEIOBaHUS TMOJYYEHO MOATBEPKIACHUE HAIUYUA
TEOPETHUUECKH OXKUIAEMOIr0 JABJICHUS TPaBUTAIMOHHOTO cepduHTra TEeMHOU
MaTepuu, Kak IMpUYMHBI oOpOuTanbHOro ABwkeHusa 3emud. [loaTBepxknena
ONPABIAAHHOCTH IPUBJICUYCHHS] NOHATHS MaTEPUATBbHOM TEMHOW MAaTEpUH KaK
HEUTPAJIbHON Cpelbl PACHPOCTPAHEHMUS JJIEKTPOMAarHUTHBIX BOJH M CPEIBbI,
NepEeAAroIed TaBIEHUE YJIEKTPOMAarHUTHBIX BOJIH HEMOCPEICTBEHHO HA HYKJIOHBI
AJ1ep aTOMOB.

2. OGHapy»XeHO POTAIMOHHOE TPABUTAIMOHHOE IABJICHUE TEMHOW MaTepHH,
CUHXPOHM3UPOBAHHOE C Bpall€HUEM 3eMJIM BOKPYI CBOEW OCH; BBICKa3aHO



YTBEPXKJCHHUE YTO OHO SIBJISICTCS KaK NMPUYMHOW BPAIICHHS, TaK M (PAaKTOPOM €ro
CTAOWIIM3AlINH.

3. JlaBieHHe TrajlakTUYECKOro TI'PABUTALUOHHOIO OPOUTAIBHOIO CepUHTa,
NEPEMEIIAIOIIET0 COMHEYHYI0 CHUCTEMY, HAa3BaHO MPUYUMHOM JUCIIPOIIOPLIMHU
pacnpesiesIeHus] MacChl CylIU 3eMJIA MEXAY F0’KHBIM U CEBEPHBIM MONYIIAPUSIMHU.

4. Omnpeneneno, uro B cektope 110° -140° B.o. MNPOUCXOIUT YCUICHHUE
opOWTaTbHOTO JABJICHHWS 3a CYET OJHOHAMPABICHHOCTH C POTALHWOHHBIM
JaBIICHNEM W Ha MEPECEYCHUHU C IIUPOTHBIM IOSICOM BBICOKOTO naBieHus [3] B
obnactu 30° c.m. Habmomaercsa camas cuibHas Jedopmanusi 3€MHOM KOpBI,
HAYMHAIOMIAsCs Ha BOCTOKEe ¢ MapHaHCKOW BHAJAMHBI U MEpexXoisias B Tpsay
ropusix maccuBoB ['umanaes, Tubera u Kapakopyma Ha 3amaze.

o. I'paBuTanionHoe JaBJICHUE, dbopmupyemoe TJ100aTbHBIMU
UHTEPPEPEHIMSIMU DJIEKTPOMArHUTHBIX BOJIH, PAaCHpOCTPAHSIOUIUXCS B Cpele
TEMHON wMaTepuu, SBIseTcs (yHIAMEHTAIBHOW NPUYMHOW (HOPMHUPOBAHUS U
JBIDKCHHS HEOSCHBIX TeJl U MPOSBIIACT ceOsl CICAYIOMMM 00pa3oMm:

- B BHJE TpPEXMEPHbIX (OKYCHPOBOK, MOPOXKIAIOUINX CHIY TSKECTH M
OKpyKaromux 1iaHeTsl 1 ConHue;

- B BHUJC JaBJCHHS cepuHra, SBISIONIETOCS MPUYUHOW OpPOUTAILHOTO
JBUKEHUS;

- B BUJIE POTALIMOHHOIO JAaBJICHUS, SABJISAIOLIETOCS IPUYUHON BPALLCHUS [LIAHET;
- B BHJIE IIMPOTHBIX TUTAHETAPHBIX MTOSICOB BRICOKOTO M HU3KOTO AaBieHUs [3];

- B BHJIC KOHIICHTPHYECKUX OpPOMTAIBHBIX KaHaIoB [6], ymepkuBarommx B
CBOUX I'DaHMIAX MHOTOYUCIICHHBIE IPYIIIBI ACTEPOUIOB U MEJIKUX CIIyTHUKOB;

- B BHWJE JaBJICHUS TaJIAKTUYECKOTO CepPUHTA, SBISIIOMIETOCS TPUIUHON
JBVOKCHUS COTHEUHOW CHCTEMBI M 3eMJIM KaK YacTH CHCTEMBI IO TaTaKTHYECKON
opoure;

- B BUJE JaBJCHUS TaJIaKTUYECKOTro cepduHra, SBISIONIErocs OCHOBHOM
NPUYUHON Aperipa MaTepruKkoB B CTOPOHY CEBEPHOTO MOTYIIAPUSI.

- B BHJIE CYMMapHOI0 TaJaKTUYECKOro, OpPOUTAJIBLHOTO M POTAIMOHHOTO
JIABJICHUS, SIBJISIOIIETOCS MPUIUHON Jipeiia MaTePUKOB U TOPOOOpa3OBaHUSI.
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