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Ha prcyske 2 205t TPAGHKE BEMEEHOTO PATA SMAFAIH PATORA B CPABHEEIN! C AI0BEDI
1

npocTpacTBOM Te M- MArHFTYT, 7 — PACCTORHHE OT STHIIEHTPA EMTETPACEHI 10

TOTH HAGITOTERTS, KOTOpEIE Yike GATee HATTATHO BSITETTOT HATIFHHE MPEIBECTAKA B BTe Ba-
KeTa sMasamm patoea (oGowEatess mdpat 1,2, 3, 4,

[o)

"PrcyHOK 2 ~ BpeMesESIe PATS! IMAHAIVH PATIOHA, HIMEpERHHE 5y HEIBHCIMENH 8T0-
MATHAECKIDMS eTeKTOpAMH, B CPABHEEHI! ¢ Ja30BEIM IPOCTPAHCTBOM  (TpMSE THEHE)

Jlns yemnesme exTa ABTopst HACTOAMER PAGOTS! IDEIITATAIT YKAIEEYFO CTAIHOHAPEY
CTAHOBKY JCTAHOBHTS A MEPeCe<eHHII TTOGATSEEIX TEKTOREMECKITX PA¥IONOB C TeM, TTOGE C
OG0T A3DMYTA YCTAHOBKA MO YBEPEHHO PETHCTPHPOBATS IDETBECTEIKI. B ATMATHECKOM Pe-
"HOHe TAKIIX epECe e MOAEO OTMETHTS 12

2) Ea nepecesem 1 Tare 61 — Canmia: 6) MiKpopa

VCTaHOBKA J0TATA GHITh 3AryGTeRA B IOSEY HA TTYOHEY He Mesee | M H EATEAHO Jam-
eHA OT ATMOCHEPHEIX OCATKOB H TPYRTORSIX BOI. @ TAKA OT HECARKIFIOHHPOBAEEOTO 0CTYTI.
ABTOMATHICCHHE CHTHATS! MOTYT TOCTYTATS B HPEKTHBHGIC OpTAFhl H B CHEUHATHIHPOBAREYI0

‘naGopatopio KasHY mi. ams-$apabs 1% HayTHOrO JHATHIA  MOTTBEPATERHS OGEEKTHEROCTH
HACTIUTEEHE KpyTHOTO CeCMIIECKOTO COGBITIEE.

s padoma esmoriena s pavkay peanssayu zpaxma Ne0l1SPK00285 (T®-4) Hccre-
Oosarie padowORvil CHKOONACHOCIL HACEEHS TYMEM UINEPERALl SCPMIFATEHOR, 2OPUSONMIATe-
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HOMl U SpeueRHOll MONOTOZAN SMAHANI U 68 GRKYMYTUPOSTHIS & GUOTOCUHECKILX OBLEKIAXY b1~
nomsew020 & naGopamopi Moexy PO cenemuxu HHH «ITpotiem Guorozuu u GuomexHoio-
cuw» KasHY uv. ame-Papadi

Tareparypa
1. Okade S. Time variation of the atmospheric radon content near ground surface with rela-
tion to some geophysical phenomena, University of Kyoto // Memoir of College of Science. ~ 1056
~V.28 ~P 90-115
2. Outkin VI Yurkov AK., Kridasheev S.V. Dynamics of radon concentration in soil for
predicting earthqakes. Proc. Third Eurosymposium on Protection against radon. Liege. 10-11 May
2001.~P. 137-141
‘esoctusmzos B H. TIpodineua paomoGesomacsocrs 5 Kasaxcrase. — Amvarst - Kawro-
2004212

EXTENDED OBJECTS CREATED BY DARK ENERGY
V Dzhunushaliev, A Urazalina

IETP, Al-Farabi KazNU, Aimaty, 050040, Kazakistan
Dept Theor. and Nucl. Phys,, KazNU, Almaty, 050040, Kazakistan

In this work we investigate localized and extended objects for gravitating. self-interacting phantom
fields. This study covers phantom balls, traversable wormholes, phantom cosmic strings. and phan-
tom domain walls supported by phantom fields. These four systems are solved numerically and we
try to draw out general, interesting features in each case. In each of the four

of the parameters where there is 2 balancing between the tendency of gravity to collapse the system
and the tendency of the phantom fields to disperse the system.

‘The cument astronomical and cosmological observations indicate that the Universe is in an
epoch of accelerated expansion. The source of this acceleration, dubbed dark energy. is now under
active investigation. One of the distinctive properties of dark energy is ts large negative pressure.
‘which is comparable in magnitude with its energy density

We choose the Lagrangian for the two gravitating phantom scalar ields:

676
One can obtain the following complete system of the Einstein and scalar field equations for a

‘phantom traversable wormbole:
1A

&

=

Wucrpymenter | Moanucanve | Kommentapun
GRS Ocubr. 1314305 Kt iny
1 1
[F0u0040 + 30,00 ~Vo.0)]
4 ' ‘ » . ' a B ) ¢ s
: ‘ F “ ' . o © 2 & 14032017




image8.png
ook_abstract MAPFEE2016 (1).pdf
Pesacruposanne_MMpocworp_Okro_Crp:

be Reader

Viscrpymento | Mognncanve | Kommentapun

¢ s ofpysics and October. 12-14, 2015, Eszabstan 4imay

FIG. 6 Wormhole mass as a function of ¢(0) =0.7.08,09, 10, 11,12, 13,

This work was supported by Grant -0755 in fundamental research in natural sciences by the
MES of RK.

Reference
1.V. Dzhunushaliev, V. Folomeev, A Makhmudov.A- Urazalina, D. Singletonand J. Scott,
Rev. D 94024004 (2016)

SHEPTTA CBA3H IEPHBIX TbIP» B MHKPO-, MAKPO- H METAMHPE
B.B. Tesaxos, 0.A. 3apmmosa, AB. Fomkos,
HHHT® KasHY uenu ars-apacu, Anams, Kasaxeme

O (EPEBI TEPAY) HIBECTO TOCTOBEPEO TOTHKO T, IO OFIH HETEHCHEHO TOTONAIOT MATEPHEO,
Harero mpi 3Tou He mTyaax. TIOTOGHENE e CBOCTBAM EATETER MOTETS (TeDHOTO AIpd)
AxwesepaTIOMepAEYKa, C TR TOTEKO PASHHIER, STO MOTHOCTESO TOTTOMAR EATETROIHE TaCTH-
5L S1DO TIEPEXOHT B OTpETETeE 0 O30y ATERFOE KOTIEKTHEOE COCTORHHE. IT0 OJHATACT, 10
IAHAS MOTET JEPHOTO AP OGECTETHBAET EATHTHE B AIpe KOTIEKTHEEEI BO3GY KICEEEX CO-
CTOsEm — KoTeGaEH 1 BpAIeE. PACCMOTPIDS IDOGTEMY Ha SISIKe JHEprIt CRTSH COCTABHRIX
9aCTelt OMpe TeTeEHOR CHCTEMS! € CaMOf CHCTEMOR

B pacore [1] G5t omepsIT 3aK0 Jlsko8a-JOMKOEA, CETIEMBAIOML SHEPIIEO CHTIM MIKDO-
ACTHIT C X PazMepaMIE. 31eCh MEI PACIIHPAEM PACCMOTPERHE OT MEKPOMHDA K METaMEHY — 0T
TEPHEIX EPREIX MHKPOTID 10 TATAKTHTECKITK Mera JepHEIX T, COOTBETCTEYIomi rpad
HETpY/THO IOCTPOHTS (PHC 1), HCXOTX 3 GAKTa O IpeOGTATAOMEN TPABHTATHORHOM B3amMOTel-
e o Beermoii
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Iy ETHpESIe THEHH — TEOPETITTECKOE OITHCAFHE MHKPO H Mera MADOE; BEpTHKATHHAS TOTewag
THERS — OCh CHMMETPHI! TPABHTAITIOREHI H STEKTPOMATEHTHEIX CAT. CIUTONHAR THER — IPEATIO-
TaraeyEI DEET OCTa SHEPTHSE CBS3H B MIKPOMHDE HCXOA H3 CHMMETDHIE MHPOB.

PrcyHOK 1. 3ABHCIDMOCTS SHEPIHI CBE3H B CHCTEMAX MEKDO-~ MAKPO H MEFa MEDOS

I3 DHCYEKA BILTHA Y TMBHTE THHAR CHMMETPHA B3IMOTeHCTERR B STH, KA3T0CH G5l HECOBMECTE-
MoK Mpax.

JTaRHa% CEMMeTpIR SHEprH CBTIH MOIEOTAET IPOBECTH HEKOTOPYR0 AHATOTHIO MEKIY MIK-
PO B Mera SepEEDM THAMI. A TOCKOTEKY SKCHEDMEHTATEHO Mera SepEBIe TIPSI BCe eIIe He-
H0CTYERI, 70 HX CBOACTEA BO3MOXHO HEyHTS Ha CBOAICTEAX MHKDOMHDA — Ha CBORCTEQX ATOMEEIX
1ep. To, B TEPEYO OYepET5, EATHHE CATEOTO IOTIOMIERIEE. KOTOpOE BTEFeT 3a CO0O OG%3a-
TETEHOCTS HeyTDYTHX CBOFCTE Mera JepESIX TIp I COOTBETCTBOMHX KEARTOBAEERLK KX KOTTek-
THBHB CoCTORERE

TaKint 0GpaI0N, B TIEPEYIO OTEPeTs, HEODKOTIDMO PACCHOTPETS BATATETHESIE X KOTe0a-
‘Tesme CBORCTEA Mera JEPHBIX 7  KEQHTOBEIX TIEPEXOI0B MeATy Hnar TIpH epexozax ¢ o1-
HOTO YOBER TepEOF ZSIP (i3 BO30Y ATEHHOTO YOBELE) Ha IPYTOH 0GF3HO GEITS COOTBETCTEYIO-
mee 1Ty tesmne. Cey OGRapY XeEHOR HaM CIDMMETPHH MOKHO IDETTORITS HeKITH 0Ty M-
HIECIant PACIET THES! ROTHS! TaKOFO MRTYIERA H IOCTPORTS COOTBCTCTRYIOIHE NDHBOPS 211
ero yamBaEms. Tak. & MepBoM MPHOTIKEEIE, T0 Gy TeT THEA BOTE! HOETKA 107 oot

ViesTHMKAINTO KOTeOATE THERIX 1 BPAIATETREEIX Mera JEDESI I BOIMOAHO YCTaHO-
BHTS 110 BEKOBAD BOSMYIIIERTIAN TOMVTOTHS! 3831 B JAHEOR TATAKTHKe. ECTH 3B€3IS1 BOKDYT Mera
PO THIPSI HIMEESIOT CBOE HOTIOKEEHE 0 PATHYCY, JHATHT Mera JepHas MDA COepHTecKas i
HMeeT KOTeGTe SEEH CIEKTp BO3MYmeRHit. ECTH e TOTOERME 38€3] MIMEERETCE TI0 3Dy,
CTET0BATETSHO Mera Tepras T6pa TeDOPMHDORAHA B MMEST EPATATETSHE, YETEKAOMNE B0
BPAATE ThEOE JBMKERHe BCYO TATAKTEKY, CITEKTD BOSMyIEEIE

Tareparypa

1 JTsrxos BB., FOmmos A B. CHCTeMEO~CIpYKTyPEBE 3aK0H MHKpOMHDA
PK. cepis GImKO-MATEMATIIeCKA, ATMATSE, MapT-anpers 2013, 2(288), ¢. 13(
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CHCTEMATHKA VTIOBBIX PACTIPE TE-TEHHI CEMEHHH PACCEAHAA
ATh®A-UACTHII H JEATPOHOB HA MY.IbTHKIACTEPAX

10.A. 3apimosa
HHHT® KasHY uenu ars-apacu, Anams, Kasaxeme

PaspaGoTasas pasiee KHHCMATIFIECKAR METOTHEA OGHIPYACHILE H KOTHHECTBEHHOTO HSMEDERHT
KEQIPATOR IMIMDHE MyTSTHKTACTEPOB B A1pa-MATPHIAX [1] TpeyeT SHARIE YITIOBSIX pacHpereTe-
i TH}EPERIHATEREN Ce9eHNH PACCEAHHR He TOTHKO Ha AIPAX-MATPHIIAX. HO H HA CBOGOHEIX
TeNKIIX APAX, TETTOMHXCS B APAX-MATPHIAX TOTERIHATEEEDH My S TRKTAcTepavrr. [[eTeeo Ea-
CTOMmelt PAGOTSI TBTRETCA C5OP. OGOGMEEHE B CHCTEMATIAIY EMEOIICA B MEPOBO THTepa-
Type i G434X RTEPHSIX JQHERIX YTTOBIX pacTpeTeTerHii i bepeRIHATEHEX CeTerli YTIDYTOro
[PACCERHNR 0-9aCTHII 1 JeATPOHOB HA TerdafiIieX | TETKITX H3OTONAX, TOTEHIHATSHO MOTYIEX
VT THKTACTepayH B Gotee TAKETSIX AIPAX-MATPHIIAX.

Ha prcyee 1 748 IpIMEp TaK0f CHCTEMATIANTN B 3ABACIMOCTH OT JHEPTHH EATETAlOIITX
“acrim BRIHo, 70 TIpH YBeTTI€RTH JHEprH IPH ONpeTe RN IEATERNA IPOHCKOTHT CMeRa
MeXaHIMOB B3amVOTeHCTERE. OTIETIHED 3T0 MOARO YEMIETS Ha HCYEKe | IH B3amMoTeRcT-
B (-TACTHITEI € £IPOM A

" e

g " Ewd
Pacysox 1~ TIpinep CHCTeMATH3AIN MHDOBSIX JASHEE [2] 0 T epesmaTS 5 cesemant

B MyIHTHRIACTepaX

'BTOpED! STATOM PaGOTEI SBATIOCH TEOPETTECKOE OIHCAEHE CHCTEMATHIHPOBAFESIX JKCTle-
PHMERTATLESIN YTIOBSIX pACTIpe TETeEHE B PAMKAX SMATPHFEOTO MoTXoza T efisesoepra. B Kgas-
‘TOBOY MEXEIKe, B PAMKAX JAREOTO HIOTXOTA, CYIIIECTEY €T e FHCTBEEHOE CTPOrOE ESPAAEEHE OT-
HOCHTETSHO YIPYTOrO PACCERHA B BATe PAXIOKERIIE AMIUTTY/E! PACCERHNR 10 TaPIHATSEED
o

EXRECTeRHOR, He BiTexaomeft 3 MepBONHETITIOB, MpOGIeMOf FBTRETCH ATeKBATHOE -
IHpIIECKOE MPEICTABTERHE S-MATPHEELX VIEMETOB B JABHCIMOCTH 0T OPOHTATEHOTO YTI0B0r0
MoMesTa. TARH% TPOGTEMA PEMATACK HaMH B BT QepMH-CTYTIEHBKI 115 PEATHHO TaCTH S
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MTPHITE B B OpME KOTOKOTO06pasHO (Y HKINH (TOTTOMERHE TOBEPYHOCTED 4pa) T3 M-

Mol TacTi
TIOZTORI TeopHH K SKCHEPHMERTY 0CY HECTRTICS 1o Meromike [3]. Tlpimiep 3asicimio-
CTH OIITHMATSESIX 3paMETPOB S-MATPHIIEI OT 3HepIHI! HATETAIOIIFEX JACTHII 1K HA PHCYEKE 2.

Prcysox 2- T T0GATSESIe 3ABHCHMOCTH CBOGOTHAIK APAMETPOB TEOPHH

VI3 prCyEXA BHITHO, <TO TP SHepIHIN HATETASOIIEX TACTH Mersime 15 M5B mp croctose-
HI (-9ACTHITS! C SIPOM TETHR TIDOHCXOTAT TOTHKO YTIPYTHE MPOTIECCS!, KOTOPEIE OTHCHBAIOTCE C
TIOMOIE 0 3aKOHOMEPESIX TATKIEX byeKei. [Tpi JATEEeHIIeM YBeTHEHN SHEpIHH EATEAIT
TIDOHCXOTHTS HeympyTHe POIECCS!, 4 MMEREO BIAMMEOE IOTTOMERHe EYX 0-TACTHL, IO IPHEO-
T K CRaTy GyFKImm

3aKOEOMEpHSIE [TATKIE YHKIHH IOSBQATOT JOPMATIIORATS TAHHEIE SABHCAMOCTH B BHTE
T0GATSEEIX 3aBHCIMOCTER. TaKoe AHATHTIIECKOE MDETCTABTERTE J€T IPAKTITECKYHO BOMOK-
HOCTS BSFHCTATS ¢ GOTHION TOTHOCTESO YIIOBSle PACTDENETERIIR CeTeEi PACEAHIE B My~
‘THKTACTepaX MPH OGS SHEPIHAX H HA TIOGSIX ApaX. IDAKTHECKAT MPHMERIOCTS TTO0ATS-
HAIX 3ABHCIMOCTER MOXeT GEITs PACTIDOCTPAEEHA HA BSIHCTEATR PATHAITHOREOR IOBPEATACNO-
CTH, KK ANBOR MATeDHH, HADHMe, B 0GbeME KTETKI, TaK H HA HAWEOR, HAIDIME, [11% pacieTa
PATHAITHORHO TIOBPEKTAEMOCTH EPBO CTEHKI GTARKETa TEPMORIEPEOTO PEAKTOPA.

Tareparypa

1. 3aprmiosa O A HisnepesHe CTaTBecoB IIHpH KTACTEPHAIX KOHGHTYpammi B HOTEY o 507~
HOBYI0 §YESIIZ0 11pa // MeAIYHAPOTHA KOHQEPEHINER CTYIEHTOR H MOTOTBIN YieHRIs «PAPA-
U SJIEMD), 11-14 anpexs. 2016 T. — . 39

21

3. Jermos BB FOmxos AB., Caiary0a T'K. MeTox JHTHpOBAEIs CBOGOTHE mapaner-
OB IDH TeOPETHECKOM OTHCARH YITIOBSIX PACTPETETeRH [% PACTTOB TEPMOLIEPHBX Peak-
it /] BeCTEIK ATMATHECKOTO HECTITYTa SHEpreTHRH i Cexyi. — Amarst — Nel (4). — 2009 —c.
124120
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2 ReinH, Tamayo D. WHFAST: a fast and unbiased implementation of 2 symplectic Wis
dom-Holman integrator for long-tenm gravitational sinmilations. / Monthly Notices of the Royal
‘Astronomical Society. ~ 2015. — Volume 452, Issue 1.~ PP. 376-388.

imulated systems (data from our
(data from

Raghavan et al, 2010)

PATHAIHOHHOE IPEO/IO.IEHHE 3AKOHA XHPATbHOM YHCTOTBL
KAK CERPET 3APO/KTEHHS KH3HI

B.B. Tesaxos, 0.A. 3apmmosa, AB. Omko, A.
HHHT® KasHY unen ars-apatu, 2 Amvams, Kasaxcmar

CymecTeyer Hempeoomnoe MPEMATCTEHE [T% APOAIERIE ANBOR MATEPHI! H3 EEATEO B BHIE
SKOTOrIeckoro «3aK0HA XHpATsROR sCTorst Jlyw Tlactepa [1.2]. Vs crosasst, mpeoGpaso-
BaEHE MOTEKYT EEAWEOF MATEpHI! B HEYH0 HEBOIMOXHO H3-3 IT0T0 GYEIAMEHTATEEOTO JaKOHA
(CY'To 32K0RA COCTORT B ToM, <T0 WEOE BEMECTEO COCTOMT I3 XHPATEEO THCTHIX CTPYKTYP, TO €CTh
MOTEKYT, HECOBMECTIOMEIX C X 3¢DKATHEED OTPAXERHeM, THIIA IpaBofi  -TEBOR PYKH (Fpes.
«cheir (xupa)» - pyKa).

ek ATESIX CIPYKTYp TOCTDOSHE! HCKTIOTHTETSHO H3 (TEBIX) QMHEOKHCTOT, KOTOpEIE
TOTAPISYIOT CBeT BTeB0. A HEXAMESIE, HYKTERHOBEIE KHCTOTEL Ha0G0POT, TOCTDOSEE! 3 (TIDABELD)
Caxapos, KOTOpsIe MOTAPHYIOT cBeT Bnpago. TI03TOMy MPHEIHIHMATEHO He CYMECTEYeT HEKAKIX
MATEMATITAECKST CTPOTIEY TOTOTOTHYECKSX TPEOGPA30BAEITH, KOTOPEIE G5 IEPEBOILTH HEATESIE
MOTEKyTit B AuESte. JITX ITAHTS! 3eMTH BOIEHKHOBEEHe AJSEH — JAraIKA, 3TO HeKi YEHKATS-
ESti, KATACTDOQHIECKsti HEEATHYEMEIH, B PAMKAX HIBECTHEIX JETOBESECTEY QyHIAMERTATSERI
32K0R0B, mpontecc. B HeATBOR IPHPOTe BCETTA PeATIISyeTCs MepBITTEOE PASKOE COTEPAARHE Ipa-
BSIX H TeBEIX H3OMEDOB IMFHOKHCIOT H C2XapoB — 3dQeKT parevamm. Tasie panieMeieckte mo-
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HEyKTEOTIIEN He B COCTOREIH PeITHIMPOBATECA, TAK KAK IIX OCHOBAHIY HATPARTERS! B DA
CTOpORL Y HIX HeT CIMpATSHO TONOTOTHH H OFxt QIHoNeTO%esste. HaoGopor, Bee AHEE op-
OIS JBYXIIeTIOTe R, CAMOOPIAEIYIOIIHECS H ABTOMATHIECKI! MOTIEPANEAIOT CBOD X
PATHYIO THCTOTY.

Be XIDMITeCKate BEIIECTB HEGHOTERHOTO IPOHCKOAIERN PAIIEMIESL TO €CTS (IPABEIY) i
(EBED) MOTERY B HIE MopOBEY. Takat HPATSHAS CIDMETPIE BCe e J3€T HAIeALY Ha 00pai0-
Base AJBOTO 13 HEATEO MOTEKYTAPHOF CMECH COTTACHO HEKOEMY, HEMIBECTHOMY TIOKA, Mexa-
EasMy. ABTOPSI HACTORITEl PAGOTHI YBEDEKEL TTO TAKID MEXARIIMOM, eIl HFKEM He OTHCAEEOM
B MHPOBO THTEDATY e, FBTROTCH ATEPHELe PEAKIIH i ATEPERe pacrams! [3.4]

A1epHsIe PEAKI H ATEPHSIE PACTATSL O ONPETETERHT0, FBTHOTCA TAKIMH KATACTpOGirTe-
CKIDMH HpOTECCAS. KOTOpHIe CTIOCOGH! OZEY (IEYio» EEAWEYEO HIENOKY (OTOTKEYTE K ApY-
T f OBPA3ORATS TBYNIIETOGEEIRE NBSIE MoTekyT. Ha PHCYEKe 1 1A JKCIEpRMERTATHAT
IEC\ATIRD, B CPARHEFIN ¢ TEOPETITICCIIDI PICTCTM, T IDMIYTSCO, TOTyJeisi o7 20.1
M3B o-9acTim Ba 2apax B u !'B, B cpapermm ¢ peaximeit ‘He(c.0)'He. Brao, 710 sHeprim
A1ep OTIATH BIIOTHE 0CTATOTHO 713 HPEOTOTERT KYTOROBCKIX GAP5eDOB OT TOGEIX TOMOB i
OPTAEITECKIX MATSIX MOTEKY?L TerKOf (GRHBOR) MacChL

PrcyHOK 1 ~ YHIaMERTATS AR SHepreTHIECKAT OCHOBA 3APOAIERTLE GHOTOTHHECKO ATE 53
AIIEMITIECKIX HEOPTaEIeckuny Cueceit

'Ha pHcyEKe 1 /717 CPABHEEH TIOKA3AHA KHEMATHKA A1ep OTIATH TAKETONO JeMerTa '/ Au,
3 Sero BITHO, 0 3APOATeRHe GHOTOTHHECKO IIEIN He MOTTO IDOMORTH Ha OCHOBE TIRETEIX
HDTIeCKI eMerTOB. JlaRe (KpeMBHesat ATIE) H Gase °Si Mesee BEPORTEA, TeM (JTIEPOT-
HaX ATHE) HA OCHOBE H30TONA 1 °C.

‘T2 00pIOM, TOTEKO C OTKPBITHEM AICPHOA GOk PAIPENUTACE BEKOBIS METTd QK-
MHKOS — IpeBpAEEHe THOGEIX METATIOR B 3071070, TOTEKO ACPHSIE PEAKIIH CHOCOOHR! IpeBpa-
DTS O XITMEIECKHe STeMeRT! B IDYTHE H (IIEPECTABTATS TONOTOTHEO) MOTEKYL B canoM fe-
Te, eciTH B3I TpocTe I KO GET0K C €T TeB0H CIMMETPHe I, IePATHEYI0 €My, HEANEY
aMHHOKHCTOTY C MPaBOR CHMMETpHER 1 OOTYTHTS HEAWEYI0 AMIHOKHCIOTY AT6ha-SaCTHIAME.
BSIIHEAS STEPHSIE PEAKITH H TEPEITHO-CHEIERHEIE ATOMEL TO TOTEKO B STOM CTY € MOAEO 10~
YIS SepRATHAYI0 Motexy

Otlesa QNI KATACTPOHTIECKIT MEPECTIHOBOK B MATEIY MOTEKYIaX KONEGIercs & mpete-
7ax e Gatee 7-10. TIGTOAIM Ha KAKIYH0 HEDECTAOBKY (B IPHPOE 3To — CTOSACTAFIECKIH po-
Hecc) O MITTHOR et 3BoTOMEE. TIOCKOTEKY B JARFHOM SKCTEPHMERTe TAKEX [EDECTasOBOK.
CKAREM. CeMb, TO i3 IRPEIFEOTO (602 HEAMERI MOTEKY ) AUBOH GET0K IOTYTHTECE Tepes
CeMs MTTHORO Ter.
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1. Peiiepc H &, xanorme. ~ M., «Poccas Motonam, 1994, ~367 .

2 Tomxos AB., Jlswmos BB., 3apmmosa J0A. JIAHAMIK OGMECTBERHO SKOHOMIIECKITX
opmam. — TlawGepr. 2016 —c.

3 Omkos AB. OCHOBS [AEHPOBASNS HAVIEEIX HCTENoBAs — Amaamsr Kasax
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SKCIEPHMEHTATHHOE OFHAPY/KEHHE THCKPETHBIX
BHYTPHATEPHBIX AG@HHHBIX PHMAHOBBIX IPOCTPAHCTB

B.B. Tesaxos, 0.A. 3apmmosa, AB. Fomkos,
HHHT® KasHY uenu ars-apacu, Anams, Kasaxeme

KOCBERHEIM CEIIETETECTBOM (KPHBQTHEEAHOCTID) H 3aMKEYTOCTH AXEpHOR TEOENTecK ol ABT3-
€103 OTCYTCTEHE Ty eRi TpH (TEFCKEEHTD) EYKTOHOB 110 CBOMM 3aMKEYTEIM 0007T07KaM. Takoit
(RPHBOTHEHES- TR OTHE RS XApAKTEp LIEPHOR HAMEKE, A TAkKe SHEPTETHTCCKa
KEQHTOBAEROCTS AIEPHOTO MOTERITATA, HABOTAT EA MEICTS O TDOCTPAHCTEERHOM PAIETEHHE.
TIDOCTPAHCTBEEHOM 0GOCOGTERTH AIEPHALS 0GOTOTEK.

TleTso HACTOAMER PACOTS! FBTAETCR HCCTEIOBAEHE B KATECTBE JKCIEPHMETATSHOTO KpHTe-
PR IDOCTPAHCTBEEROR 0GOCOGTERHOCTH ATEPHELX 0GOTOTEK TAKOTO IEPHOTO MAPAMETPa, CB-
SAEHOTO C BEYTPHATEPEED (KPYTOBSDMD) TOKAMH, KAK MATEITHSIH MOMEET £1pa . TI0BOTOM 11
HAEEO THIOTEIS! SBIAETCK TOT QAKT, STO MATEWTHEIH MOMEET £1pa 06y CTOBTE CINEOBED JLi
OPGHTATEEEI, MOMEHTAMH COCTABTHIOIFEX £1p0 HYKTOHOB  HYKIORESLX aCCOMHAITE (KTaCTe-
OB). CIIEEHOBSIH MOMEET i, E43SIBAEMSE HOPMATSHED, PABEH J; = es/me, re s= 12 1% HyKio-
508, 2 OpOHTATERI Moz Juy = eL/2me, re L — m{rv]. TIoTHsIi Mar st MOMeRT EYKTORA U
[PABE X CYMME |1 = s + Ji. JKCIEPMERTATEEOE JHATEHHE MATHITEOTO MOMERT TIDOTOHA OTEO-
CHTETHO AIEPHOTO MATHETORA PAEH yip = 2,79, HEHTPORA i = - 1.91. TIOMHE MATHIITESIH Mo~
MEET 1A 3, TAKIM 0GPA30M, CKTATHIBACTCH I3 MATEHTESIX MOMERTOB HYKTOHOB i KTACTEPOB s

hp + ha + Tpe

‘OIHaKO B KOHIIETII MOCTPAHCTBEEHOO PasMeAERARIR RIEPELIX 0GOTOTEK H HOZ000TO-
K TAKAR CYMMAITHS 3TeMeRTAPESIX MATHHTEEIX MOMEHTOB MORET OCYIIECTBIIRTSC THI BEYTDH
KaK10 060707Kat. CKopee BCero, CYIIECTEYIOT KaKHe-TO IDOCTPAHCTBEREELE OCOBEHEOCTH 00070
€K, IPOCTEKAOMHe, HANPHMep, H3-32 TADHOTO, OGMEEHOTO 1 KODOTKOTACTEYHOIIET0 XapaKTepa
TEPHEIX CIET, KOTOpAIe MPOCTPAECTBEEHO 0GOCOOHBAIOT AEPHELE OGOTOTAT IPYT OT APYTa.

Tax. HATpHMep, BHITBTACTCA HCKOMAR 0G0COGTEREOCTS 1% 1A 'Snsp B pavTHEEX mpo-
CTpARCTEAX ~ B TIDOCTPAKCTBE OTHOMACTHTES AIEPHRIX 060T0%€K Loil BIOCTDAECTE KBAETO-
BAEEX ypOBHel BOSOYATEHNN JQHHOTO AIpd- E-IDOCTPRECTEO.M, BIEPEEle EARTCHHOE Ha-
M THCKDETHOCTS TIDOCTPARCTE ATEPHEIX MATHHTEEIX MOMEHTOX,-HX,—TIpOCTPaECTS, T1e X
TIDOCTPAHCTBO MATHHTESIX MOMETOB, GOPMpYeMoe IpOTOHAMS, X - IDOCTPAHCTEO MATEHTHRIX
MOMEETOB, dopMHpyenoe HeATpoEaML

‘Takie POCTPAHCTEA JEMOHCTPHPYOT OYEBHIHOE MPOCTPAECTBERFOE PACCIOHHE BEYTDH-
LEPHOTO H OKATOLTEPHOTO IPOCTPAECTE. ITOT GAKT, B TO e CAMOE BPEMS, CBHIETETECTEYET H O
PHMAEOBOM XAPAKTEpe BEYTDHATEDHOR THHAMIKE — HYKIOHS! H KTACTEPH! TBHAYTCH HCKTIOTH-
TETSHO B (CBOMX) MPOCTPASCTBERHS CKDETHL CTOR. B KOTOPHIX PIMAHOBA TEOTE3MIECKaR 1
TIDETRTCTEYeT KaKOMy~THGO Ty Testio. TOTZA. B OTHOM COOTBETCTEHH C KEQHTOBOR MEXAHFKOR.

=

Viscrpymento | Mognncanve | Kommentapun
B ) ¢ 1936
U=

f WAET R aVE




image15.png
o rernarional Confrence todern

5 and undamantal phy<ial educaions October. 12-14, 2015, Eszabstan 4imay

HATyTeEHe  MOTTOMEEHe SHEPITH, ECTECTBERHO, BO3HKAOT THITS TIDH TIEPEXOTAX MEAT 060~
TOTKaMH  MOTOGOTOTKAME. B CpETHEM POCTPAHCTEEESIE PHMAHOBS! 0GOCOBTERESIE 0GOTOTI
COCTaBTOT BerEE 0.4 — 0.6 ®M. B TAOTHIe | MPEXCTABTERS! JHATERTE KDHBISES! i PATAYCA
KPHBISES! JU% IPOTOROB B HeATPOHOB.

Tabmuya 1. Kpusuna x u pusaoss: paduycel Kpususwss p PaccioeHozo oKo1030epHoz0 npo-
cmpancmea

KORIeIIis PMAFOEA PACCTOSHHOTO MPOCTPAECTEA CYIIECTBERHO OMOTEAET KEAHTOEIO
MEXAHHKY, TIOCKOTERY CaMO BKTIOTACT B CeGf. KaK CTOHCTOCT IDOCTPAHCTEA, TaK H €10 JHCKDET-
HOCTS, 2 JAKOHE! TBITXeHHY BEYTDH KEAHTOBAEHEIX CTOB IDOCTPAECTBA OTIACTH BO3EPAIIAIOTCE K
HLOTOROBOH MapATHTME. B PHMAHOBOM MHDE HeT Y-BOTE, TAK KaK OTPAASEIE OT TPAEHII CIOEB
TPOCTPAHCTEA K CO3IACT RT3 BOTHOBORO ABiCKeRRA. HeT R TAOPAKIIN — eCTb STTHITTIRIE-
CKO€ MPOCTPAECTEO, CO3ARHOE HYKIORAMH H G-TACTHIAME, KOTOpoe GOPMEDYET B IEToM K 31-
mTEECKoe IpocTpasCTB K1pa. TIOSTOMy BOSHEKAROT XAPAKTEPHHIE 1% THpAKIIH MAKCHMYMEL
H MHHEDMY MBI IDH PACCEAEHT TACTH Ha IaX.

A1ePHa% CTEKTPOCKOMIR JHEPTETHIECKER YPOBHEH CPasy TOTHTECKH YKIATHEAETCH B TIapa-
MY B CT0H 3AMKSY TELX HUHIITHECKII MPOCTPAECTE.

TIOZXOX KPHBOTHEERAIX PACCTORHESIX AIEPHELX PHMAHOBSIX TDOCTPACTE MIPATIETSHO C
KEQTOBO MEXARFKOR TIO3BOTAET COBDEMERHOR ATepHOH (HINKe LTyGAe NPORKEYTS B CYII-
HOCTS AEPHELX CAT H MRAMIKY By TPIEIEPESIX TBMKEHIH. B pavKaX JUIIITHIECKOR InGao-

Bt MEXAEWKI BOSMOKEE TACTHTHELY BOIBPAT K (OPMY TaM HEOTOHOBSIX JAKOHOB TBICKERIE.
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MY.IbTHKTACTEPHBIE KHHEMATHYECKHE IET.TH KAK
JIOCTOBEPHBIH MPH3HAK HX SKCIIEPHMEHTA ThHOTO OFHAPY/AKEHHA

10.A. 3apumosa, B.B. Tosaxos, TK. Koaaeibacs, A B. Fomkon
HHHIT® KasHY uwesu ave-<bapadu, 2 Avuams, Kasaema

TIpTMEIX SKCTEPHMERTOR, HO/TBEPATAOMER EATHHE B 00BeMe K1pa POCTAECTBERHO 060C05-
TEHHBIX MyTBTHKTACTEDOR, B MPOROFi THTEpAType HeT. B pabote BrepEsie RafiTeH TAKOH MeToX
OGHApY KeFI BHYTPHATEPHSX MyTETHKTACTEDOB H2 OCHOE YRNKATSEEIX KHHEMATHYECKIT 00
GesHOCTelt YTIpYTOro PACCERFIIA TOXTECTBEHELIX JACTHIL, A Taloke TEKETO YCKOPERHOH JaCTHIB!
Ha Ter¥oM RIpe-MIIeEH. B HeM KHE€MATHKA PACCERHEOR TaCTHI B 1.CK. JIHPATCH B KDHTIIe-
it yTOT Boper: Sin6,,, =a/ A, papest 00° 1% TORTeCTBEHHEN TacTHm, & < 90° 218 a>A (pi-
cymok 1),

YIPYTOTO PACCEREIIR TERETON YCOPEREOf -
ACTHI Ha £ape-Mimess — Mg: a) peaxmna "H(o.0)'H. yrom 12° 6) yron 14°.

F1364 MeTORa COCTORT 3 T0M, 10, €CTH 439O e OT0poax 3D-CIPYKTYPa 2 HYKIONOB, 3 2
TIDOCTPAHCTBEEHO 0GOCOBTEHEEIX KTaCTepoB Tma d, f. “He, a, TOTIA B CHEKTpe PACCEARERI o~
ACTHI IOSEITOTCS! X T 10T >peKT GsUT BIepEsle HaMi KARICH B PACCOSHIIA O-TACTHLL,
Ec=29.0 M5B Ea Marpirson £1pe **Mg 1 8 paccessm nefiposos, Ec=18.0 MoB ga ‘Be ma ycxo-
prTene M. OKAIATOCH, 10 «TIeT:D) 214 'H(0.0)'H YIHPaeTea B Byper “He(o.a) He —
90", 2 *Mg(e.2)"*Mg — 70 yT1a 180", 370  ecTs IpAMOE ZOKANTETECTRO CYIHECTEOBIEN KIACTe-
OB, Tak Kak B SIPAX C OJHOPOHED! PACTIDEETEHHEN S1ePEOf MITEPHH FHEANIT (IeTel ORITE
He MoxeT

Ha prcysKe 2, 3 MDEICTARTERS! KpHBSIe KHEEMATHIII YIDYTOTO PACCEREIE EATETAROM 0
‘wacTHm ¢ 3Hepriei E; = 20.0 MB 52 Marpirision £pe Mg, ¢ B30 AZeEHeNM OCHOBHOTO H iep-
BOTO KOIIEKTHBHOTO YPOBHA 2°. DACCESHHH IeHTPOHOB Eq=18.0 MaB ma ‘Be m Ea aapax-
Knacrepax. BHIEO, 0 B SKCHEIMERTe NOTy<eHE! CBOEOGATME KTACTEDHSIE TPEKE, KOTOEE
M1 B JATsEEHIIeM GyAeM HIBIEATS (IATpexsD). JICHO, 10 HMEHEO KIATPEKH TRITOTCH TP
AOKAATETLCTBOM HATHFIRA B 7pe “Me, “Be BCex STHX KIaCTepos.
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— Tlpmioe o6HIpYeEHe By TPIATEPHED: KTACTEpOR TPH GoMGIpIpOBKe 11pa /Mg
ameha-TacTamaM ¢ smepraei 29.0 MsB npH moMomH KaTpexos: 1.2 — peakumi ~Mg(e.0) Mg
(yposess 0) i *Mg(c.0)*Mg (ypoeess 2); 3 - 'H(e.0)'H: 4 - D(e.0)D: 5 - *He(c.0)'He: 6 -
“He(c.0) He: 7~ £1pa oT1ai 3 peaxam 6.

"PrcyHOK 3 ~ OGEApy AeEHe BEY TPHATEDERIX KIACTEpOB TIDH GOMOAPIHPOBKE £1pa
“BeeitTpora ¢ smeprueii 18.0 MaB: 1.2 —"Be(d.d)’Be (0+) & *Be(d.d)*Be(2+): 3 - 'H(d.d)'H: 4 -
D(d.9)D; 5 - *He(d.d)’He: 6 - *He(d.d) He.

JToCTOBEPEOCTS OMCAEHOTO MeToRa AOTOTEITETSHO GHTa NOXTBEPATERa HyTeM CABHERTES
TahepERIMATEHEIX CeSIeHHit YIPYTO PACCESHERIX 0-9ACTHII C JHeprHed 29 MaB Ba “Mg. noty
EHEELX C IOMOIB BHIIEOMICARFOTO METOTA, C MEPOBSIMGE THTEPATy PERD TAEEEDM IDYTOrO
‘aCCesEINA Ha SIpe-MATPHIIE H Ha BCEX €0 KIACTEPHH TOXCTPYKTYPAX (HYKTORSL ACHTDORGL
TPHTORSL remHORN B o-macTis). JIONOTHTETGEEDL eme Goflee RATTUBEDL, JKCIEPMEATON
GH10 cpaBHesie TeopeTHICCKOH H JKCIEPIMCHTATSHOR KUHEMITHKIL, ESUICTCRHOR B Kamane
“He(a.a)°He ¢ MOMOIIEIO MTO/HKH COBNACHN (CTIPABA—CIIEBA), TO €CTh COBNATCHTH (DACCETH-
H2% TaCTHIIa — S0 OTIANED) € YKAQEEOH JHeprieil
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PHMAHOBA FLTEPHAT ®H3HKA
10.A. 3apimosa, B.B. Tosaxos, A.B. Fomkos,
HHHT® KasHY . ane-bapati, Avuams, Kasaemar

B HayKe 39%2CTYI0 IPORCKOIIT BO3BPAT K CTapADM MAPAFNMAM, IPABTA. BCETA A HEKOEM HOBOM
BHTKE BOTOUH STOM Haysi. OCHOBEHOM EA HOBEHITY JKCIEpIMCHTATSHEN ARG, Takast
Hayka, Kak SHepEAS GHINKA, KII0CK, Y€ IEBpATHTACh B KIACCHIECKYR0 KHIIY JHIfmli 0 MItk-
POMIpe B mapamme BoTHORO MexamL. OEAKD 0 BCeMy HepHMETDY TOPIOHTA HepeoBErS
el K€ B (GIACCHIECKINo) HAYKAX 39%CTYH0 OCTAIOTCS (Tpy THSIE) TPOGIRMEL

B Aasoit pA0OTe ACTACTCA TOTAITKA HYTOAHTS P HOBSLY SKCHCPIMERTATHERIS JaEHEX B
2y HOBOM A1ePEOH TAPATANMEL KOTopy¥o Mel Ea3BT «PHMAHOBOH S1epEofi ko, B pasy-
KaX H0B0 MAPAHTME! IOHCXOAT OTKAX OT TIORATH (BQTHORAS. GyHKINERD) i OTCYTCTEYeT TpeGo-
BAHIe pemesi YpABHCRNS JBHLARHLHA B Gopie ypassemis LpeErepa. To ecTs I0X AABTexeM
Bce HOBAIX SKCTIPHMHTATSHRN GAKTOB MIXOHTSC KOHCTATHPOBATS, <10 KA 0CHOBE TOTSKO Of-
HITX. KBIWTOBOMEAHITIECKITY. EOTPEEILT. HEBOTMMOAHO OIICATh M A1eP. 2. BODMOREO, TI0 B
Bech MikpoMsp. Taxofi BOIBPAT K ACTepHHHPOBIEHOf HHOTOROBOR Iapalire 1 FRMTHTORO-
BSIM YPABHEHA JBILKSSI CBSA C RAKOICHHE IPOTHEOPCTTMH KEJHTOBOMEXIHIIECKofi
HapaTME ¢ FKCHEPIMEHTATEHE /REHENA. B HaCToRmIel PaboTe HOCIEIOBITEISHO IpHEO-
JUITCS CHCTeMA AOKIATETECTS EeOGSOTMOCTH OGPATHTECA K HeeBKTIIOROH TeOMETPHH 415 10~
MOB, 1ep H JIEMERTApE “acTHl. BepEsle KOKTYPEL EOBOH PIMAHOBO SepHOH Gtk o~
Kext Eav  paorax 1. 2]

B invaEoBoN MPOCTpAECTEe [3] PAHYC KPHBIIER! ' II0CKOCTH JUTHITHHECKOO IpOCTPaE-
crea pasest k- ’:A e R - CpeHexBapaTiES S payC S1pa. PACCIToeHHe PIMIEORA IpOCTPIE-
B PACCMATPHBIETCS KK ATHTEPHATHE] KEAHTORIER SIEPHEIS 1 OKOTORIEPHSX OPOHT KIaCTe-
OB K HYKI0HOB, COOTBETCTBEEHO. Tako€ PACCITOHHE HOIROTAET PAyeTHTS PHMAHOEO POCTPAE-
CTBO Ha YeTHsIe H HESCTHAIe CePs! C COOTRETCTEY M PATHYCIMIL

T{efse0 PaGOTE! SETAETCS PACCMOTDERIEE TCOMETPHH AIPA B IPETIOTOLEEH ¢ HCKDHRTER-
HOCTH H PACCIOEHHOCTH B KISeCTBe ATTEPHATHES! KEQHTOBOR MeXa:r, Takoe PACCMOTpEEHE
MOEI0 G5 CHSTS SA TPOTHBOpEIi. EANpINe, OTCYTCTEHE HXTySekHii JIEKTPOHOE, KOTIA ORI
EBIAYTCS 10 32\KEYTEDM OGHTaM B ATOMe T BVICHTHI HYKIOHOB B SIpe. B PIMAH0B0M p0-
CTpAHCTRE TeOTeXTIECKo, TO eCTh PO, paspelziomei TaKoe ey SaTesoe BMACHTE.
KaK pa3 i SBTRETCA I, PACCTORHTIE ChepaL o KAIEMY MEEEITo, I0Z0GES! 06QTOAM i 10
3TOMY OGBACHSIOT KEQHTORSli XapaKTep ypoBsie step. TaKine 00PN, TACKDETHIH KEQHTORStH
'X3PAKTeD T1PHBL IZPIMETPOB MOKHO IOTyaTS, He BEINOZA 32 HPEACIS! KIACCHCCKof QL

TIpoGitenof, Ka3aTock Gsl. OCTAOTCA Ae-GpOILIERCKIE BQTHEL OTEAKO H T2 IpOIeMa ecTe-
CTBCHESDM 0GPa30M PemIaCTCS 32 CIET PHMAEOROR NPHDOTEL AZEPHOTO H OKOTOXIEPHOTO TPO-
CTpAHCTEA: HATETAOIHE MY¥KH YCKOpERHEI TaCTHI] HTH EeHTPOOR ACKPHEIOT CBOH TPASKTO-
P B KpHBOTHEeFHOM TPOCTPAHCTRE MOZOGHO KIACCITIECKID ONTHECKID THEIM C IOCTEAVO-
el i mETepepesneii. B Tak0f TPAKTOBKe OKIBIEISTCA HATHIGieH KOHIEIIES AYQTIAA BOTH
HTACTHI 2718 MHKpOMEPA.

PACCMOTPIDM. KAk BHICTPAMEATCS HOBAR SIEPEAT (PAIHKA C HOBSDME (CTapsDM) CHTIMH
HOBSDM HpOCTPAHCTEOM. CIeIaHIECkH BHICTPAMBIETCA H HOB2% KOKIICTIS OTHOCHTETSHO COCT
52 S1ep. HX CIDYKTYDI H ZGHQMMIKH BHYTPeRHeT0 JRiokers. TAKDM 000N, CORPEMEERIE JKC-
HepIDMEHTSI 0 PaYTIMEBIM COCTOSEIT ATepHOM MATEpHI! BHCBCHEIOT IpAKTITIECKH BCe. 0 Cilk
H0p. He PA3PEMCHESE KTHOSEHE NPOTHBOPETER B 3K0HIX, HpGeXTaX i SRICHILTX COPEMERROR
byRIaMeRTATEHOR A1epHOl QMG BIHO. TT0 3TH NPOTHBOPETHA MOPOTTH BHYTPEHHHE MPO-
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G161 QyRIAMCHTATSROR TIcPHOR QMU A COCTOMME ITHX HpOGIEM TAKORO, TIo, Mo-
BETDIONY, £ePRA QHIAKA IPHOTIILIACH K TPEACTY CROCFO BOTOIIORKO0 PIBHTIA. Kak o-
KA350 B AEHO PAGOTE, TIDOTHBOPETS PHBEITI K PESOITOIFIORIED IEPEMEHM SHAEI 0 AIPE 1
ATEPESIX PeAIIIAX, - K CRTKY JAAES. CaNo e QYHIDMERTATSHOE PATBHTHE AICPEOH QX
KA BN, OSBHIFO, TIATEKTHTECH GecTpereTsHo. HeoBSIESIE I MEXPOCKOIEECKH EE0GHC
HeEEBIE CBOTCTBA 1€p (EATITHE AIEPERIX OGOTOTEK, ZCKDETHOCTS YPOBEEH TGNy TEEE,
OTCyTCTBHE pacIaTa RERTPORA, HAXOIAIIEOC B OGBeMe A1) OCTABITOT OTKPAITED MEOTHE
DyHIAMEHTATEEEIC NPOGIEME! MIKPOMIPA. PAT A1EPHEIX CBOACTB NPHBOJAT K MBICTH O HEEBKIIH-
I0BOCTH BETPHAZEPEHOTO I OKOTIORIEPEOFO MPOCTPAECTS, /18 S€T0 0GHAPY ATBAIOTC HoBeHIHE
SKCTIPAMCRTATH Hbie TOKAITTSCTEA PHDIAROBA XAPAKTEPA AACPHOFO IpOCTPAECTEA.

KSaRTOBAEEHOCTS CBOACTB MEKDOMEPA XOPOTIO OIEICEIEACTCE BOTHOBOR MEXARIKOH, @ B0T-
HOBa GYHKINIR BHOCHT OIDETETERRYRO BEOTDEIETERHOCTS B JATEAIS PAIA LIEPERIS TAPANCT-
DOB. B OCOGERHOCTH 3T0 KACA€TCH TIPOCTPAECTBERESX IAPRMETPOB AP, TAKIZK KAK IEPERIE pa-
THYC, T070c PaIMBITOCTE Kpas S1pA, IAPAMETp AIEPEOH KBATPYTIOTSHOH feQopuarm. Tex se
e, S1pa AOCTATOTED CTPOTO TIOKATH30BAE! B IPOCTPAECTBE, PABEQ KAK i KX COCTABTA0NHE —
HYWIOHS, 0-KTACTCpEL MySTHKIACTEpSL. YA€ Ka3peBIc CORDMCHROR IpOBIeN0f A1CPHOR G-
SHH FBIRETCE SKCHEPHNERTATSEOE HOCTEIOBAEHE MHCKPETHOCTH T KHBOTHEEHEOCTH BEYTDE-
ZICPROTO B OKOTORIEPROTD TPOCTPARCTS. C:1eAYA NapAZAIae SHELITERRA O ToM, TTO NTEpHA ca-
M BOKPYT CeG# OPMEDYeT HpOCTPAECTEO I BPEM. EEMSOEXFHO OCBEKTHBISHDYETCA BHBOI O
IDCCTRORARIN PIMARORSE: AMKHYTE. CIOCTEX £3PHSIX H OKOIORICPHSIX IPOCTPAECTS, IDICK B
BHTY, B TACTHOCT, KOOCCATSAYH0 IFIOTHOCTS S1DEOH MATEpHH — K070 100 37 /et (8 Eophte
3700, 147 3r”). KoCBeRHAD CBRACTETBCTROM (SPHBOTARCROCTID) B MKRYTOCTH ZICPROF Feo-
HesIIecKof BHETCA OTCYTCTRHE WYy eEHi TPH JBEKERHE HYKIOHOB TIO CBOIM SAMKEYTED
OBonoas. Takol (PHEOTHRCHRSI-TpmioHRCARSIb) SApAKTp AICPHOH DIHRML, 2 TARKE
SHEPFETIICCKa KBATORAROCTS AACPHOFD NOTEHINIATA, KAEOTAT HA MBICT: © NPOCTPIECTRCHEON
"DAIETERH, IDOCTPAECTBERHOM 0GOCOGTEAHH AIEPESIX 0GOTOTEK

Tlo BIIIMOMY, MMECT CUBICT B PAMKAX PIMIHOOH TAPATANE! OTOKIECTBHTS AIEPEO-
CHEKTPOCKOMTECKHE YPOBES ¢ OKOTORIEPHEIMI TPOCTPAECTBEEHEIMH MK TSI (YUTHITIFe-
CKIMH) CIORME, <70 HO3BOTHT BAITHCTATS 5% KpHBHTAY TYTeM HOPMHDOBKE Ha IepBRIE CTOR, Ka-
caTeTsES  noBepEoCTH £7pa. IpoBOAR AHATOTO ¢ ODOIATCHILTE B SACPROH CICKTPOCKOI
HpOCTPARCTBERESIE CIOR TaKAE 00O KK s-, -, d-, T, 2, h-CI0R.

OBoT0%exa% CTPYKTYpa AIep XOPOMO MIBECTEA, HO TIDOCTPAECTBEEAS MTEPIPETAIY
0GOTOTESESIX 3GEKTOR HETOCTATOTEO mydesa. BOIpOC 0 IOKATHSAINH BOTEORSIX DYRKIFH B
MEKpOOGTACTEX, EApAIY C BHCOKOH EFHMIKOR BHYTPHATEPESI EYKIOROB M EYKIOREEIX 2CC0-
I (KTACTEpOS), CTABHT HEpa3pEMBIAYIo IPOGTENy B PAMKAX CYMECTEYOIEH KBAETOROf Me-
XAFEE, 0 3AKOHe [BIXCHE MEDOTACTHLI T 32MKEYTDM OPOHTAM, TO €T C YCKOPEREN, O,
7o mapazoRcaTso, 663 muTyserna. ek HACTORIICH PaOTS! ARTACTCA PACCHOTPERTIE OKOTO-
ATEPEOTO TIDOCTPAHCTSA KaK HeeBKTILIORA, KORKPETEO, KAK TTHIITIFIECKOTO PIMAHOSA TIDOCTPas:-
CT8a. Torza Boe HeCOOTBETCTBILE CHMAOTCH H APAIOKCE! PASPEIIA0TCA. Bels B TAKOM KDHBQI-
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H3MEPEHHE THHEAHBIX KO3®®HIHEHTOB [OTTONIEHHA TAMMA-
KBAHTOB HA IIVUKE YCKOPHTE.TA ELEKTA AXESSE

TM. Lrazxas, A H. Tna6", BB, Tosaxos, 4.7 Maupos, F0.A. Sapumosa,
AB.TomKos

HHHT® KasHY . ane-Papati, Avuams, Kasaxemars
*Kaperaii ywusepcumem, Kaup, Apaocxas Pecnyomua Ecunem

‘DOBEE PAIEHTI COBPEMEREOF GG TPeGYeT COIARIE Bce Goree COBEPIEHHELS MoTerel
BEYTHKTE OO0 B3AMMOTEHCTER AWEO MATEDHH — OPTAHEIT, as, anpa, JTHK & PHK
Tips pemestim e TpOGTest AepHO MeTMIFESL, B TACTHOCTE, TPOGTEN PATHATFORHOR TTOBDEK-
IQ€MOCTH KTETKH F. B OCOBEEEOCTH, KTETOTROrO 1A, COTPAAITET0 BeCh AMAPAT HACTE/CTBEH-
HOCTH, AKTyATHHO IPHETeTeETe OMPETETERHOr APCCRATA CPEICTS H METOI0B ATePHOH Gt B
9ACTHOCTH, HEOGXOTIMEL TOTHEIE JHITEHHE BETIFHE IPOGErOB AThba-SaCTHII K Ko3pmmerToR
THEERHOO MOTTOIIEHRA TaMMA-KBAHTOB, MPAKTEIECKE, [IT% BCEX JTEMEHTOB MEIETeeBCKOl Tab-
THITEL TH e CBe TeFA BARHEL H ZUTE 1Y THX IPHTIOKeEIEL

TleiTsto BACTORIEND HCCTETOBAENA GITO H3MepeRHe KodpQHIHENTOB TeRHOro Mormome-
HEA Ta)OMa-KBAHTOB B OGPASIIAX. COTEAAINI Teriie XIMFIECKHe JTeMEHTEL i IPHMECH CpeTEe-
TERETSIX  TEKETSIX STeMeRTOR. B JARHOM PaGoTe HCHOTSI0BAEME TaMMA-KBAHTOB C SEEprHeit
M5B HO3BOMETO HOTY TS MOTEIE KO3AHIHERTS! 0CTAGTERNS, 32 CIeT BKTATA JEYX OCHOBEEX
MexaEm0B: KOMITTOR S})eKTa i pOAIERNA JMEKTPOR-TOSHTPOREEIX 1ap.

‘OGpast Geur maroToRTes: B Kanpekon yrmmeperTere (Apabckas Pecrryomxa Ermmer). B
TaGTHIIe TpeICTABTER COCTAB HCCTEOBAREEEX O5PAsIIos. T eoMETpITeCkat OGpasIE! MPEICTABTEOT

TS ZaveTpoy 100 04 B BBICOTOR 10 20
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1pa «CysKap) (ATats). TeOMETPHR SKCHEpMERTA IDEICTABTeRa Ea prCyEKe 1 V
SEKTDOHS! TIOPOATATH TaMMa-KBAET! 110 3Heprit 6 M3B, KOTOpsle MOMATaT Ha 00pastst. Persr-
CTpHpOATACS 7032 TaMMA-HITYTeHTS, MPOMEMIERO CKBO35 TOMIHEY 0Gpasnos. Ha prcymke 2
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), Tae TomE
HIeRTaNS HOTTOmERTS 4
OcTabTeRHe YIKOTO My7Ka MOHOXPOMATHFIECKOTO TaM)a-HYTyeHiR IpH MPOXCAIEHI Te-
e3 CT0f CPeTs! TOTIIHEOR X H IVIOTROCTEHO 0, COTEpAIeli STeMeRT! C ATOMEEDMI EOMEpAMH Z1,
;. .. Z,, IDOHCOTHT 10 3KCHORERIHATSHOMY 3AKOR

A, ¢, ~ KOHIERTPAITA XIDFECKOTO 3~
MEHTa B CMECH C ATOMHEDY HOMepON Z: fi~4i(Zi. F;) — MACCOBSIT Ko3pQHIHERT OcTaG e 115
masEOr0 eeRTa.

Pacysox 1. TeoMeTpAS SKCHEDMERTa C KORBEpCHe STEKTPOROE B TaMa-KEAHTEL

B pesyerare mvepeR G5 HOTy TeHS! CYMMPHIE K0 QMITIEHTS! CTaGIERIEE 1% -
sk o6pasnos. Tax. 1718 oGpazma Nel 4=0,0585 o

"PrCyHOK 2. Pesy THTaTs! HaMepes THHEHESLX K03{pHIIHERTOR OTIOMERNA FaMMA-KEQHTOE.
A ATEPEO-MeTIHCKIIX GARTOMAX

Tasani oGpa3oM, HOTY¥emIE CYDMAPHHIE KOSGQHIHERTS! OCTAGTERIE OGASIIOB, COTepEa-
D Terkate XUIMITeCKHE STeMERTS! H IPIMECH CPeTHETERETEX H TIAE €MeHTOB, TO3EOTAT
TOTYIHTE Go7ce TOTHSIE JAHKHIE 703 1A PASPYIICHAR ORKOTOTIFIECH as0sasm moTe-
aTeHX MaHesTOR.
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TPABHTAIHOHHOE B3AMMOTEFCTBHE THTOC®EPHBIX
TOICTPYKTYP H 3EMIH C IVHOH KAK IIPETBECTHHKH
PA3PYIIHTE THHBIX 3EMIETPACEHHI

B.B. Tesaxos, 3M. Busmesa’, F0.A. 3apmmosa,

HHHT® KasHY uennt ars-apacu, Anams, Kasaxem
*Hay<Ho-uccred0sameTscxai wHchmanym npoGiem Guonoz u Guomexsorozu, Arams, PK

CB35 MEATy MMeHeRHe ATMOCHEPHOTO PATORA Y TOBEPXHOCTH 3eMTH B Tedee A H I0KATS-
HOf CeRCIFTROCTER, BITepBSIE GELTIO TeTKO IOKA3AHO B paGoTe [1], B KOTOpofi FOBOPHTCS 0 CyIme-
CTBOBAHH 3ABHCHMOCTH MEANY MAHAIHeH PATORA H 3eMTETPRCCEI KA Janate Somm. ¥
CTeoBaRHe CB CeACMOAKTHBHOCTH H BAPHAIDIT SMARATHH PATOHA GSLTH TIOKASQEA! BO MEOTIEX
MEHPOBEIX THTEpATYpEEIX HCTOTEHK [2, 3]. OTHAKO, [0 MHEEITO BTOPOB, B HACTOIIEE BDEMT
BOMPOC © HATEAHOM KPATKOCDOTHOM MPOTHOSHPOBAEEIE JEMTETPACEEIET BC €Il OCTAETCE TP
Tane. He BCETa y1a€TCR OGHAPY AJTS CYIIIECTEYOMHE BAPHAII SMAEAIH PATORA KAK IDEIBeC
HIKA JeMTETPACERT, TeM GTee TT0 HCKOMEIE MpeTBeCTEIKH IMAHAH HAKTATEAROTCA Ha
BECTENE MepHOTITIECKHE BADHAINH PATOHA (CYTOEEIe, CIORERE, TTOOATHEEE). B yoToBRTX
CefiCAOOMACHSIX 30K K. B TACTHOCTH, B TODHEIX pafioax Kasaxcrasa, Ipodiewa KpaTKOCPOTHOrO
TIDOTHOSHOBARIR JeMTETPACEET H HCCTETOBAMAR TEKTORIECKIDK TPOTIECCOR FBTIETCE BECKMA

(OMOITEZ0 ABTOMATITIPOBAETHOR YCTAHOBKH, PaGOTAIOIIEH B PEAIIME (HOE-CTOM) Ha 0C-
HOBe MpovBIITEREOrO MpHGopa PAMOH-ABT Eayi 00RApyAeHE HOBSle, HMIBECTENIE Pasee.
BAHAV aKTHEROCTH HOTBEEHOTO PATORA C IEPHOTOM OKQTO 4-X CYTOK JTH HePHOTS OTHO-
3EATHO COBMATH C MepROTaNE  Gazav:t JIyERI B TEOMETHE 7 102 B CHCTeMe «eMna-llyEa-
T, BSTIBAOMENH COOTBETCTEYOIHe MPATHEEKIE AETEHT, H, TM CAMED, YCIHBIIONHE
SMAHAIO MOmeRHOrO panosa. JIpyTint GAKTOpOM, CONPOBOAAOMIN HEMPEPHEREIE MMEPERNT
SMARAII PAIION, SBTAETCK OIHOIHATEAS KOPPETAITEA €€ C EMTETPSCEHIDL Ky THED XIDMH-
ECKIDH 1 AIEPRED BIPRERE [3], COIMAOM THTOCDEPHEIE. BCTPACKIE H PACTPECKHBAEN
TOTBERHEIY BOIIESIS 0P,

Tlemso BacToRmef PAGOTS! FBILTCR AHATHS MIOTIEEEHN BEMEEHEIX PRIOB HA BOIMOAHEE
Tpe TBeCTENKS KpyIESIX 3eMTeTpscesnit. Ha pHCYEKe 1 7ai PATMERT EPEMERESIX PAIOB, He-
[PEHEEIX HAMH. H IOKASSIBAIONIFEX TIDHSEAKIE HATIFIHA HCKOMSIX Ipe TBECTHFKOB.

il

Pacysox 1~ TIpinvep BPEMERHOTO PATA IMAHAIHH PATOHA B KOPDETAIIH C MATEHTY JaMs GH3K0
PACTIOTOXEHEEIX 3eMTeTpRCeRIt
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