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Pusndeckoro hakynsT

HPOBOJUT BTOPON HAOOP CTYJIEHTOB 3-1'0 Kypca
U IPUTJIANIAET CTYACHTOB 2-I'0 KypCa BLIOJIHATEH KYyPCOBbIE padOThI

oporue apy3bsi!

Warepecyer s Bac ycrpoiicTso Harreit Beemennoit? A MOXKeT, BBl MeUTaeTe TPUIYMATh HOBYIO TEOPUIO IJIEMEH-
TapHLIX YacTuil! B obueM, Bac nnrepecyior 3aragku dpyamaMenTaabHoi ¢dpusuku? Torga Mol xkaeMm Bac!

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern  Dark Ages Development of
400,000 yrs. 7 Galaxies, Planets, etc.

Inflation
e

WMAP

Quantul
Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years

Hayunas nesrenbnoctb Kadeapol duzuxku gactull u kocmojorun @uzndeckoro daxysnprera MIY ceszana c
3aJadaMi Ha CTBHIKE TEOPETUYEeCKON (PU3WKH IJIEMEHTAPHBIX YACTHUIl, ACTPOMPUINKN U KOCMOJIOTHH. B cocTas Ka-
desipbl BOWIYT yUeHbIe-TEOPETUKN MUPOBOro ypoBHs. Obyuenue cryneHToB Ha Kadegape OyleT opueHTUpOBAHO
Ha HAY4IHYIO PAbOTy B COTPYIHMYECTBE CO CIIEMUAJUCTAME U3 PABJTUIHBIX WHCTUTYTOB - , ,

) . Kadeapa mopjiep:xuBaer ycTofiduBbIe HAYYHO-TEXHUUECKUE CBA3U C 3apyOeKHBIMU MHCTHUTYTAMHU,
TAKUMHI KaK ; (Iseituapust), (Besbrusi), (SAuonus), (CIIIA).

Bazosoim mHCTHTYTOM Kadeaps! apagerca Uncrutyt aaepubix uccaemosanmnit PAH.

KonTakTHag I/IH(I)OpMa]_[I/IﬂZ
o Pacmnogoxenne: ®usndaeckuit paxynbrer, komuaTta [166.
e Wurepmer-nmopran: http://ppc.inr.ac.ru
e JJjleKTpOHHAd moura: ppclms2.inr.ac.ru
e KonrakTubrii Tenedon: +7(499) 7839291

e Ilomomauk 3asenytomero kadenpoit Casuna Mata [lasaosna: komHaTa 2-22a, ten. +7(495)939-1207



Kadegpa dpusmkn vactuy n kocmonorum

KocmMmoJiiorng

Kocwmostorust — nayka o Beesennoit. B arom ee otyindne oT acTpodusnku, KOTOpast UMEET JeJ10 C OTAeTbHBIME
obbeKTaMu, HATTPUMED, 3BE3JaMU, TAJIaKTHKAMU, YepHbIMU abipaMu. CoBpeMeHHass KOCMOJIOTHS — KOAUYECTNGEH-
HOA HAYKA, OHA ONIMPAETCH Ha MHOTOYHUC/IEHHBIE HAOI0IaTe/IbHbIE IAHHBIE, YaCTh U3 KOTOPBIX OTIMYAETC BECHMa
BBICOKOM TOYHOCTHIO, CM. puc. 1.

Ceroamsi

27K 14 mupa. ser

[mySoxne 0030PEI TAIaKTHR, “CTAHTAPTHEIE CBEMH

[epexox, miasma — ras }
380 weic. Jier
PeIII/IK‘IOB()e H3TYHeHHE

Hyxeocunres
yrec 1100 ¢

PEHEI)aLLL/I}I ACHMMEeTPHHA
MEeK Y MaTepHeﬁ
1 ELHTI’[MaTep[’Ieﬂ

Wudanma (77)

1010 —10% K

IIprsecu gerkux siep

leneparius
TEMHON MATEPUU

Puc. 1: Draner ssomtonun BeelenHoit u JaHHBIE O HEX.

Beesiennas pacIIupseTcsi: TPeXMepPHOe MTPOCTPAHCTRO PACTATHBACTCS, TAJIAKTHKE YIAISIOTCA JIPYT OT Apyral.
DTO 03HAYAET, YTO BEMIECTBO KOIIA-TO OBLIO ropas3ao 6ojee IUIOTHBIM, 9eM cefidac. DTO BelmecTBO OBLIO OYEHD
POPSYUM: MBI TOYHO 3HAEM, 9TO B BOJIONME BCejieHHON OBLI 9TAll, KOT/a TeMieparypa JOCTHTasa
Cxkopee Bcero, Ha emre bojiee paAHHEX CTAAUSX JOCTUTAIACH TEMIEPATYyPhl Ha MHOIO TOPAIKOB BhIIe 9Toi. Kakme
MPOTIECCHI TPOUCXOIUIN TOTa BO Beenennoit? Kakue cienbl 9THX MPOIECCOB MOYXKHO 00HAPYKUTH CErOIHS! DTO
— OJWH KPyT BOIPOCOB, Ha KOTOpLIe OTBedYaeT KocMosiorusi. CBasb ¢ (pUBMKON dacThil 37eCh OYEBHAHA: IIPU
TeMIeparypax, 0 KOTOPBIX UIET PeUb, KOCMUUIECKAs CPeJa COCTOSIA U3 DJIEMEHTAPHBIX YaCTHIl, 9TU YACTHUIBI BCE
BpeMsI CTaJKHABAJINCEH IPYT C APYIOM, & SHEPTHUsl CTOJKHOBEHNH OblIa CpaBHUMA C S9HEprueil Bobimoro aapoHHoro
KoOJUTaifjiepa 1, BIOJIHE BO3MOXKHO, HA TOPSIIKU TPEBBIIIAIA €€e.

MpbI Takzke 3HaeM, UTO Ha KAKOM-TO ITAlle PA3BUTHsI BCeleHHol mpOon30Iia TeHepanusd memMHot Mamepu,
KOTOPAag, O-BUINMOMY, COCTOUT I3 MACCUBHBIX, CTAOMILHBIX, /TEKTPUIECKH HEHTPATLHBIX YaCTHIL. JTU YACTUIIHI
NPUCYTCTBYIOT CefYac B raJakKTHKaX U CKOTIEHUSIX TaJaKTUK (CM. puC. 2 1 puc. 3); MJIOTHOCTH NX MACChl B CPEJI-
HeM 10 BeestenHol TprMepHO B 5 pa3 MPEBBINIAET IIOTHOCTh MACCHI OOBIYHOTO BEMIECTBA. UTO 9TO 33 YaCTHUIILI?]
Kakosbl ux cpoiicrsa? Kak onu nogsuincsk Bo Beenennoit? Kak nx mckarh B 3xciepuMenTax Ha 3emie! Takwue
BOIIPOCHI OCOBEHHO COJIUKAIOT KOCMOJIOTHIO U (PUBUKY YACTHIL. DTO K€ OTHOCUTCS K MPOOJIEME GCUMMEMPUL

1STO He OTHOCHUTCA K raJJaKTHUKaM, HAXOOAINTUMCA B I'DABUTAIMOHHO CBA3AHHBIX CUCTE€MaX, HAIIpUMEP, B CKOIIJICHUAX.



Puc. 2: I'paButannonHoe JTMH3NPOBAHNE CKOTLJIEHWEM TaJIAKTHK, BBI3BAHHOE MCKPHUBJIEHUEM JIydeil cBeTa
IPABUTAIMOHHBIM TIOJIEM CKOILTeHud. Ha mpaBoM pHCYHKe KeJITHIM MOKa3aHbl TAJTaKTHKH, BXOJAIINE B
CKOILTeHHE, ToyOble MpoIo/IroBarbie 00beKTh — H300paKeHus OJHOW U TOH Ke TaJJaKTHUKHU, PacIoJo-
JKeHHOM 3a cKolieHueM. MHOXKecTBeHHOCTh n300pazkeHuil cBsi3aHa ¢ HEU 1eaJIbHOCTHIO JIMH3bI. /lanHbie
10 JIMH3UPOBAHWIO TTO3BOJILAIOT ONPEJICJUTHh IPABUTAIMOHHBIA TOTEHIUAT Ha Pa3HBIX PACCTOSHUAX OT
IIEHTPa CKOIJIEHHUS, W, CJAEI0BATEIBHO, pPacIpegeeHne MOIHON MIOTHOCTH MAaCChl. DTO paclpeaeaeHne
IIOKA3aHO Ha JIEBOM PUCYHKE: YeM CBeTJiee 00JIacTh, TeM O0JIbIe IJIOTHOCTH Macchl. BUIHO, UTO pacipe-
JIeJIEHHE MACChl He COOTBETCTBYET paciIpeeseHuIo cBeTdInerocd Bemectsa. OCHOBHYIO MACCy CKOILJICHHST
COCTABISIET TeMHas MaTepusd.
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Puc. 3: /IBa ckomjieHus raJakTHK MOCTe CTOJKHOBeHHS. KOHTYPBI MOKA3bIBAIOT SKBUIIOTEHITHAIbHbBIE T10-
BEPXHOCTH T'PABUTAIMOHHOTO MOTEHITHAIA, W3MEPEHHBIE C TMOMOIIBIO TPABUTAIMOHHOTO JTUH3UPOBAHUS.
OcHoBHast Macca COCPEIOTOUEHA BHYTPH HEOOIbIINX 06/1acTeil, riae KOHTYPhI crymaioTced. OObraHas Ma-
Tepud — 3TO B OCHOBHOM FOpH‘II/IIU/I ra3, ero paclipeieJicHue n3MepeHo pPEeHTIeHOBCKUM TeEJIeCKOIIOM U
MMOKA3aHO I[BETOM Ha MPAaBOM PHUCYHKe. ['a30Bble obOJ1aKa W3-3a TPEHUS OTCTAJN OT OCHOBHOI Macchl. DTy
MaccCy COCTaBJIseT TeMHasd MaTepHs, He UCIBIThIBAIONIAS TPEHUS.

medcoy mamepueti u armumamepueli: BEIEeCTBO BO BCeseHHON eCcTh, 4 aHTUBENEeCTBA HeT (MM OHO CIIPSATAHO
B OYEHb KOMITAKTHBIX OOBEKTaX THUIa aHTHHEHTPOHHBIX 3Be31). Kakum obpasoM Takas acuMMeTpust o6pa3oBa-
Jach B nporecce spoJonun Beenennoii? Bompoc ocobenno HeTpuBraieH BCBA3K C TeM, 4To B panHeil Beenrennoit
AKTHBHO POXKIAICH M YHUUTOKAJIUCH [Maphl «IaCTHIA-AHTHIACTUIIAY, TAK YTO BEIIeCTBa U aHTHBEIIECTBA OLLIO
nouru (HO He coBceM!) MOPOBHY.
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Puc. 4: ®orocunmox Bceesiernnoit B Bozpacre 380 ThIC. JjieT: 3aBUCHMOCTH TeMIEPATYPhl PETUKTOBOIO
U3JIydeHud OT HalpaB/jenud Ha HebecHoi chepe. Peauxmosoe usiyuerue — 3T0 (POTOHBI, KOTOPBIE POZK-
JAJHCH, TOTJIONIAINCH, PACCEUBATUCH B KOCMUYECKOl cpejie, ToKa Ta cpelia Oblaa miasMoil (T.e. 1ek-
TPOHBI HE GBLIN CBSI3aHBI ¢ MPOTOHAMHE), U TEPECTANN B3aUMOJEHCTBOBATE CO CPEJIO TOCTe TOrO, Kak
Beestennasi ocThlIa, H 9JEKTPOHbBI ¢ IPOTOHAME OOLEJMHUINCH B HEATPAIBHBIH BOIOPO/ (MMEHHO TOT/A
Bo3pacT Beenennoii cocrapisit 380 Thic. ger). CoBpeMeHHAs] TeMIepaTypa PeJTnKTOBbIX (DOTOHOB PABHA
2.725 K, ona Berarena Ha pucynke. QuyKTyanun TeMiepaTypbl Haxoasarcs Ha yposHe 01 ~ 100 uK, t.e,
6T /T ~ 107 — 107°. OayKTyaluu TemnepaTypbl 06g3aHbl HEOJHOPOIHOCTAM BO BeesenHoii, 1o3ToMy
9TOT (POTOCHUMOK HECeT MHOTO HHMOPMAIIUU KaK O MEPBUYHBIX HEOIHOPOIHOCTSIX, TaK H PACIIPOCTPAHEe-
nuu HoroHos 110 BeejienHoil.

Hauanacs nu Bostorius Beesienno#t cpa3y ¢ ropsiueii crajiuu, Wiu mepej 3Toit craaueil Oblia Kakag-To JIpy-
rast snoxa? Ceituac MOXKHO C ONPEJIETEHHON YBEPEHHOCTBIO CKAa3aTh, 9TO KaKas-TO Jpyras smoxa Obuia. Kakas
nmenno? Hanbosee momyagpHblil oTBeT — 3m0xa un@aayuy, 66ICTPOro (SKCIOHEHINATBLHOT0) pacimpenns Bee-
JieHHO#. B To BpeMs CKOJBKO-HUOYIBL OOBITHOTO BEIecTBa BO BceneHHON He ObLIO, a AMHAMUKON PACITHPEHUS
yIpasJiaiao HoBoe mojie — undaaron. Umenno undsaiun wama Beenernnasa od0s3aHa TeM, 9TO OHA Takad 00Ib-
Irast ¥ 970 TPEXMEPHOE MPOCTPAHCTBO B Hell MOYTH HE MCKPUBJIEHO (CyMMa yTJIOB TPEYyTOJBHUKA CO CTOPOHAMH B
decamru muaruapdos ceemosoir aem pasaa 180 rpamycos — sxrcnepumenTanbabiil dakt). Bo Bpems nrdaanun
Bo Bcenennoit 06pa3oBaiiuch nepsuytbie HEOOHOPOIHOCU, N3 KOTOPBIX MOTOM COPMUPOBAIUCEH MEPBBIE 3BE3-
Ibl, TAJAKTUKH, CKOILJIEHUS TAJTAKTUK, CM. puc. 4. Mexanu3Mbl TeHepann MePBUIHBIX HEOIHOPOIHOCTEH, KaK U
[pPEJICKA3aHNUsi OTHOCUTEIFHO UX CBOMCTB HECKOJIBKO PA3JIUYAIOTCH B KOHKPETHBIX MH(MJISIIMOHHBIX MOJESX, HO
OOITUM JIJTsT HUX SIBJISIETCS TO, 9TO MEPBOUCTOYHUKOM 3TUX HEOIHOPOIHOCTEN CIIYKAT 8AKYYMHBIE GAYKMYAUUL
K6aAHMOGHIL nosed.

Muorue Mojiein nHGAAIRT COTJIACYIOTCS CO BCEMU UMEROIMUMUCS HADIIOAATE/IbHBIME JAHHBIMU. DTO, OJHAKO,
HE 03HAYAET, YTO I'UIoTe3y 00 MHMJIAIUN MOXKHO CUYMTATH JOKA3aHHOW. Y 3TOil IMIOTE3bl MMEITCH KOHKYPEH-
ThI, KOTOpbIE TIOKA TOXKE He MpOTUBOpedar HabroaeHusM. PazpuTne pasHbIX BApUAHTOB Teopun UHMAAINA U
KOHKYPHUPYIOIIAX TEOPUii, Oy denre Hab/Ii0aeMbIX CIeJCTBUH — e111e 0/Ha 33498 TeOPETUIECKON KOCMOJIOTHN.
BamMeuareapHo, 9TO CPABHEHUE TEOPUHU € KOCMOJIOTHIECKUME HAOIIOIECHUSIMIA TTO3BOJTUT BBISICHUTE (IIPUYEM, CKO-
pee Bcero, B 0603puMoM Oysrytnem), Kakosa OblLta BeeseHHast B IepBbIe 10T CEKYHIBI CBOEH 9BOJIOIWHN, €I 10
ropdyeit craauu.

[Mpunnmasa runorely nuIAINYT B KadecTBe pabodeil, HeoOX0IMMO OTBETUTH HA BOMIPOC O TOM, KAKUM 00Pa3oM
nHISTMOHHAA CT/INA 3aKOHIIIACh U KaK BO BeesleHHOI 1T0siBUIOCH TOpstaee BeliecTBO. [IpoekT oTBeTa nmeercs:



nocjie nHQIAINN HACTYITIIA IN0LAE Pa302PEe6a, CBA3aHHAT C OCOOEHHOCTIMY NIMHAMUKN HHDIATOHHOTO IO/ U €0
B3aUMOJIEHCTBUEM C JIPYTUMU TTOJIsAMU. MOXKHO M 9TO-TO y3HATH U3 HAO/I0AEHMI 00 3110Xe TOCTHHMIISITMOHHOTO
pasorpesa? Kakue uMeHHO cJiesibl 3TOM 910XU HY>KHO UCKaTh! OJIHO3HAYHOIO OTBETA HA 9T BOIIPOCHI TIOKA HET.

JloBoIbHO HEOXKUTAHHBIM OTKPBITHEM pydeka XX — X XTI BekoB cTa 0o obHapyKEHUE YCKOPEHH020 PACUUPEHUS
Beeaennoti. Coppemennast BeesieHHast pacmupsieTcs MOYTH B TOM Ke PeXKUMe, ITO NPU HHMJISIIUU, TOJBKO TEeMTI
pacCIIUpennst Ha, MHOTO TTIOPSIIKOB HIKE. B paMKax mMeroIeiicss TeOprn TPaBUTAITNNA — ODIIIEl TeOPUH OTHOCUTE -
HOCTH — TaKOe MOBEJIEHNE MOYKHO 00bICHUTD, TOJIBKO JOMYCTUB Haauune Bo BeesienHoit HeKoTOpOil cybcTannm ¢
HEOOBIIHBIMU CBORCTBAMHU, KOTOPYIO HAZBLIBAIOT MeMHol anepauel. Pob TeMHON sHEprun MOYXKET UTPATh JTubO Ba-
KyyM, Jiub0 HEKOTOPOe HOBOE T10Jie (aHaI0r HHMIATOHA). ATBTepHATHBHOE 00bSICHEHIE YCKOPEHHOTO PACIINPEHUS
Bceenmennoit MmoxkeT coCcTOSTH B TOM, 9TO 00IAasd TEOPHUA OTHOCUTEIHLHOCTH IepecTaeT PaboTaTh HA CBEPXDOJIBITNX
paccrogausx. Teopernueckuili aHain3 9TUX BO3MOXKHOCTEN, UX COIOCTaB/eHNE ¢ HABJIFOIATETbHBIMUA JAHHBIMU,
HOJIy49eHUe NPeJCKA3aHul O NPOABIICHUAX TEeMHON SHEPIUHU WM HOBOI IpaBUTAIINN — OJHA U3 «TOPAYUX TOUCK»
TeopeTuyeckoil Kocmosioruu. OCHOBHON MHCTPYMEHT 3/1€Ch — METOJIbl KJIACCUIECKON 1 KBAHTOBOI TEOpUU MOJIH,
3aUMCTBOBaHHBIC N3 TCOPUU IJICMCHTAPHBIX YaCTHUIL.

B Gersiom ob630pe 000 Bcelt KOCMOJIOTHH HE PACCKAKeIlb. BOT eIe mpuMephl BOMPOCOB, HA KOTOPHIE OHA,
JTOJIPKHA JIABATH OTBET (B GOJIBINIUHCTBE CJIyYAeB 3TOT OTBET, CKOPEE BCET0, TIOJIOKUTEEH ): BayXKHbI JIn ¢ KOCMOJIO-
PUYIECCKOM TOUKU 3PEHUsT MACChl HEHTPUHO, MOYKHO JIM 0 HUX YTO-TO CKa3aTh Ha OCHOBe HabsoaeHuit? MoryT jn
BOo Bceenennoil cyiecTBoBaTh HOBbIE YACTHUIIBI C SK30THIECKUME CBOMCTBAMU, MOYKHO JIU UX «3aMeTuTh» ! JoK-
HBI JIX CYyHIECTBOBATH DEJINKTOBBIE TDABUTAITUOHHBIC BOJIHDBI, O6pa30BaBH_II/IeCH B TIEPBbLI€ MTHOBEHUA 3IBOJIIOIUN
Bcestennoit, MmoryT st o 6bITh 06HApPYKeHbI! [lepedeHb BOIPOCOB MOXKHO MPOIOJIKATh. ..

KOCMO.HOI‘I/IH cerognd HaXOOUTCd B (1)&3@ 6}'pHOI‘O pPa3BuUTUA. BOJIBLL[I/IHCTBO KOJIMYECTBEHHBIX DEIYJIbTATOB B
Heit Hb110 oy YeHo 3a mocsieguue 10 — 15 j1eT, u MHOTHE U3 3TUX PEe3yJIbTATOB CTaj u ciopirpu3amu. U Bce xe moka
MBI 3HaeM o Harmeil Becenennoit cpaBHUTENBEHO HEMHOTO. BBICTPBIN TIpOrpece Teopnu, HAOIIOTEHHI, SKCIEPUTMEHTA,
HaBEPHSAKA MPUBEJET K HOBBIM OTKDBITUSM B HETAJEKOM OYIYIIEM.



NHcTuTyT aaepHbix uccnegosaHuii PAH

Nucruryr saaepHbix ucciaenosaunii PAH (MU PAH) - xpynubiii HAy9HbIH NEHTD, B KOTOPOM BEIyT-
CsI MCCJIEJIOBAHUST MUPOBOTO Kjacca B 00acTu (pU3MKU d7IeMEHTAPHBIX YACTUIl, aTOMHOTO s/ipa, (DU3UKU KOC-
MUYECKUX Jiyueli u HelTpurHHON actpodusuku. Bo rmase MHcTHTyTa cromT akajgeMuk-cekperapb OTaesenus
dusnueckux Hayk PAH Buxrop Anaronvesia Marsees. B cocraBe uHcTHTYTa paboTaloT BCEMUPHO H3BECTHBIE
9KCIIEPUMEHTAJbHBIe yCeTaHoBKM MoCKoBCKag mMe3oHHAdA (habpuka, dKCrepuMeHT «1pouik-uo-mMacey, bakcan-
cKasi HelTpuHHAasi obcepBaTopus, IyOOKOBOJIHBIN HEHTPUHHBIN Tejieckol Ha o3epe Baiikasa. Cpenu coTpyHUKOB
AN - mare akageMukoB u derhbipe wieHa—koppectongenTa PAH. Hayuaro-o6pasosarenbusiii eatp UAN PAH
BKJIFOYAET OYHYIO aCIUpaHTYDy, Kadeapy dyHIaMeHTaIbHBIX B3auMmo/eitctuit u kocmosioruu MOTHU u HoByIO
kadeapy busmKy 4acTull u KocMo 0ruu pusndeckoro dpakysabrera MIY.

. . T

Ocnosaresm Ornena teoperuueckoii dmsnku (OT®) NAN PAH npunaiekaT K HAyIHBIM TIKOJIAM aKaIe-
vukoB H.H. Borosobosa, M.A. Mapkosa u A.H. Tapxenujze. 3a BpeMst CyIIeCTBOBAHUS 0TI B HEM ChOpME-
pOBaJIaCh COOCTBEHHAST YHUKAJBHAS TIIKOJIA, CBI3aHHAs ¢ UMEHaMHU akaaeMukoB B.A. Marseesa, B.A. Pybaxo-
Ba, wieHo-koppecrnougerTos PAH B.A. Kyspuuna, .M. Tkauesa. OTmes TpoBOAUT UCCASAOBAHUS B 0bIacTh
GU3HKY BBICOKUX SHEPIHil, TEOPUN BO3SMYIIEHUH B KBAHTOBOW TEOPUH IMOJIsI, OCHOBHOTO COCTOSHUS (BaKyyMa) B
KaJIMOPOBOYHBIX TEOPUSX. 3/1eCh PA3PAbATHIBAIOT METOABI HCCASTOBAHUS TUHAMUKY B3AUMOEMCTBUN JaCTHI] BHE
PaMOK TeOpHUM BO3MYIIEHUI, NCCASTYIOT IPOIECCHI, BBIXOJdINE 3a paMK CTaHIapTHON MOJIEIH 3/IEMEHTAPHBIX
9aCTHIL, CTPOSIT TEOPETUIECKOE ONMUCAHNe paHHed BcelenHoi, n3yvamT B3auMOCBA3Y (PU3UKK YACTHUIL, aCTPodu-
3UKU U KocMmoJiorun. B oTesie ycTaHOBJIEHBI MHOTOJIETHHE HAYUYHBIE CBS3W ¢ MUPOBBIMHU HMCCJIEI0BATETHCKUMU
nernrpamu B Esporte, CIITA u dAnoruu. [Ipumepro nosoBuaa paboTAIINX B OTIEIE YIEHBIX MOJIOXKE COPOKA JIET.
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Kadegpa dpusmkn vactuy n kocmonorum

Hayuynaga pesarejabHOCTD

Hayunas mesaresbHOCTL Kadeaphl IPOUCXOAAT Ha CTHLIKE TEOPHl 3JIEMEHTAPHBIX JACTHI[, KOCMOJIOTHH 1 aCT-
podusnKm.

Cpenn , TOJTY9€HHBIX COTPYIHUKAMU KadeaPhbl, MOXKHO BBIIEJNTH HECKOJIbKO, CHITPABIITHAX OTTPe-
JEJISIONIYI0 POJIb B PA3BUTUU (PUNKH M aCTPOMUIUKN SIEMEHTAPHBIX YACTUIL U KOCMOJIOTHUH.

e Breneno HOBOE KBAHTOBOE YHMC/IO - IBET - Urparoriee (hpyHJIaMEHTATLHYI0 DO B TEOPUM CUJIBHBIX B3AUMO-
neiicreuii. (H. Boromo6os, b. Crpymuncknii, A. TaBxenunze, 1965 r.)

e OTKpPBITH HOBBIE 3aKOHOMEPHOCTH YIIPYTOr0 PACCEIHI aIPOHOB Ha GOJIBIINE YIUIbI IIPU BLICOKUX SHEPIHSX.
(B.A. Margees, P.M. Mypanaau, A.H. Tapxenunze, 1973 r.)

o HOKaBaHO, Y9TO TPUCYTCTBUEC MATHUTHBIX MOHOIIOJIEN OpuUBOANT K MWHTEHCUBHOMY HECOXPAHCHUIO 6apI/IOH—
HOTO 9ucaa (MOHOIOIBHBIN KaTaan3 paciaaa nporona). (B.A. Py6axos, 1982 r.)

e IIpenoxkeHa BOSMOKHOCTD CYIIECTBOBAHMS HEKOMITAKTHBIX JIOTIOJHATEIbHBIX n3Mepernii. (B.A. Py6akos,
M.E. [MTanomankos, 1983 r.)

e IIposeMoHCTpUpOBaHA BO3MOXKHOCTbL OObLSICHEHHS HabJi0aeMoii baproHHONH acuMmMerpun Bcesennoi 3a
cuet dazosoro mepexoga I poma. (B.A. Kyssmun, B.A. Py6akos, M.E. ITanomuukos, 1985 1.)

e BbuiBuhyTa runoresa 0 TOM, YTO MCTOYHMKAMU KOCMHYECKHX JIy4ell CBEPXBBICOKUX IHEPIUil siBJISIFOTCS
obbexTol Tuna BL fmepuner (mamepruaer). (111 Tunaxos, U.J. Tkaues, 2001 r.)x

BKJIFOY9aI0T:

e KBaHTOBasi TEOpUs 110JIs: COBPEMEHHbIE METOJIBI, UCCIEI0BAHIE MOJeieli, MouUKAIUs TPABUTAINH.

o Moenn (busnKy seMeHTAPHBIX YaCTHUIl: KBAHTOBAas XPOMOJNHAMUKA, paciupenus CTaHIapTHON MOJIeNn,
CYIIepCUMMETPHS, AOMOJTHUTETbHBIE TTPOCTPAHCTBEHHBIE U3MEPEHN.

e CospemenHble TTPOOIEMBI KOCMOJIOTHI: TeMHas MATepus, TeMHAs HEPTHst W npobieMa KOCMOJOTHIeCKOH
OOCTOSHHOMU, Hapuorenesuc, nHGIIANNA U aJbTePHATUBHBIE TEOPUH.

e Acrpodusrka saeMEeHTAPHLIX TACTULL: U3yUYeHHe YACTHUI] MeTOJAME acTPOMU3UKH, MOUCK HOBLIX YaCTUIl U
B3aMMOIENCTBUMN, n3yUueHrne acTPOPu3nIecKux 00HLEKTOB METOMAMY (DUBUKW TACTHUII.

COTPYIHUKOB Kademaph:

e JI.C. Topbyros, B.A. Pybakos «Bsegenue B Teoputo panneit Beenennoit, tr. 1-2.», YPCC, Mocksa, 2008,
2010.

e B.A. Pybakor «Kaccuueckue kamubposouansie moJjist, TT. 1-3», YPCC, Mockga, 2005.

o HO.II. Cososber, B.A. Canopruunii, E.T. [lasrynunze, B.B. Bejokypos «daaunrtudeckne KpuBbie U CO-
BpeMEHHBIE aJIrOpUTMbI Teopun unceny, YPCC, Mocksa, 2003.
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Crenkypchbl

ITporpammbl cnenkypcoB cM. Ha moprajse http://ppc.inr.ac.ru

e 6 cemecTp

1. Ksanrosbie moas a.1 (M. B, Jlubanos, B.B. Benokypos)
2. Beegenue B reoputo panueit Beenennoit u.l (B.A. PyOaxos)

3. Kuaccnueckue kanubpopounsie moss a.1 (C.B. Tpourknii)
e 7 ceMmecTp

1. Ksanrosbie noag 4.2 (M.B. Jlubanos, B.B. Benokypos)

2. Bgejsenue B Teopuio panueii Beenennoit u.2 (1111, Traues)
3. Kmaccuaeckne kamubposownsie mosist 9.2 (C.B. Tponrxinii)
4

. Meroapr Teopun rpymmn u Tonogoruu (B.A. Pybaros)
e 8 cemecTp

. MeTroapr KBaHTOBOI TEOPWH OIS
. Teopust dynmamenraapubix B3anMoseiicTeuit 4.1 (ComectHo ¢ kadenpoit Teopernaeckoil pusnkm)

1
2
3. Obrrast Teoprsi OTHOCUTENBHOCTH
4. Acrpodusuka gacrur 4.1

5

. UncoeHHBIE METOBI
e 9 cemecTp
1. MeTO,H KOHTHUHYAJIbHOT'O UHTEI'DaJId U €10 IIPUJIO2KCHUA K TeOPpUun KaJ'[I/I6pOBOLIHbIX 11oJ1eit (COBMGCTHO
¢ Kadeapoii TeopeTHIecKoit (HU3nKN)
2. Teopust byHmaMeHTANIBHBIX B3anMmozeiicTsuit 9.2 (CoBMecTHO ¢ Kadeapoit Teopernvaeckoii hbusnkn)
3. CynepcummeTpust

4. Acrpodwusura vactui] 4.2
e 10 cemecTp

1. Teopwun ¢ cuIBHOM CBA3BIO

2. MeHOMEHOJIOTH CYIePCUMMETPUIHBIX TEOPUil
3. ,HOHO.HHI/ITG.HBHBIQ TJIaBbl KOCMOJIOTHH
4

. ®usuka ma xomtaiinepax (CoBmectHO ¢ Kadenpoil QUMK ATOMHOrO 47pa U KBAHTOBOI TeOpHH
CTOJIKHOBEHUIH)
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KypcoBbie paboThl 41 CTyJeHTOB 2 Kypca

Annomayuu pabom cm. na catime http://ppc.inr.ac.ru uiu y
Madiu Iasrosnu Casunot, komn. 2-22a, men. +7(495)939-1207.

e B.A. Py6akos, O6mue ycaoBus peagu3aiiuu 37eKTpocaaboro ¢azosoro mepexoaa 1-ro poja.
Tem:+7(499)135-2259, E-mail: rubakovOms?2.inr.ac.ru.

e I1.1. Tkaues, Temnas marepust B l'anaktuke. Temx: +7(499)783-9291, E—mail: tkachevOms2.inr.ac.ru.
e B.B. Benokypos, Merogbl dyukimonansaoro uarerpuposanus. Ten: +7(495)939-4106, +7(499)932-8075.
e JI.C. Topbynon, Kamuromka na pesunouke. Ten: +7(499)783-9291, E-mail: gorby@ms2.inr. ac.ru.

e JI.C. l'opbynos, Onucanue panueit Beengennoit B bopmammame [amaruau. Tem: +7(499)783-9291, E—mail:
gorby@ms2.inr.ac.ru.

e JI.C. TopbynoB, «3ana3abiBaromeey CBeYeHUe W HOBbIE YacTuIbl. Tem: +7(499)783-9291,
E-mail: gorby0ms2.inr.ac.ru.

e JI.C. Topbynos, C.B. Tpounkwuii, Yckopurenn Bo Bceenennoii. Tem: +7(499)135-2169, +7(499)783-9291,
E-mail: gorby@ms2.inr.ac.ru, st@ms2.inr.ac.ru.

e C.B. Jemmuaos, 3axBar wacrur] TeMHO#l Mmarepuu HebecHbiMu Temamu. Tem: +7(499)783-9291, E—mail:
demidov@ms2.inr.ac.ru.

e JI.T. Jleskos, Mugynuposannsiii 3apsa B mope dupaka. Temr: +7(499)783-9291,
E-mail: levkov@ms2.inr.ac.ru.

o JI.T. Jleskor, A.I. Tlamwmn, Wccnemosanne TYHHEJIUPOBAHUS C MOMOIIBIO KJIACCHYECKUX permennii. Tem:
+7(499)783-9291, E-mail: panin@ms2.inr.ac.ru, levkovOms2.inr.ac.ru.

e M.B. JIubanos, l'ammibronoBa MexaHuka cucreMm co cassvu. Ter: +7(499)135-2169,
E-mail: m10ms2. inr.ac.ru.

o D.¢. Hyraes, M3yueHune MaIbIX KOCMOJTOTHYECKHAX BO3MYITIEHUH B pAMKaxX 00TI1el TeOPUH OTHOCUTETEHOCTH.
Tem: +7(499)783-9291, E-mail: eminOms2.inr.ac.ru.

e I'U. Py6mos, IIpoBepka JIOpEHI-MHBAPUAHTHOCTH MPU BBICOKUX Heprusix. Tem: +7(499)783-9291, E—mail:
grisha@ms2.inr.ac.ru.

e I'I. PyGios, Perucrpanust mmpokux arMocdepHbIX JIUBHEIl, BBI3BAHHBIX KOCMHYECKUMU JIydaMU CBEPX-
Boicokux snepruii. Tea: +7(499)783-9291, E-mail: grisha®uns2.inr.ac.ru.

e ['U. Pybmos, C.B. Tpounxwuii, [lepemenrocts u busndeckue CBONCTBA aCTPOMUIMIECKUX HUCTOTHUKOB
raMma-u3JydeHns o gaHabM coyTHrka FERMIL Ten: +7(499)783-9291, +7(499)135-2169, E-mail: grishalms?2.in
st@ms2.inr.ac.ru.

e C.M. Cubupsikon, «Hepensrusncrckasy noBas ¢husuka u HelTpuaAbIE ocruLaanun. Tem: +7(499)783-9291,
E-mail: ¢ibir@ms2. inr.ac.ru.



e C.B. Tpounxuii, ['pasuranuonnas pagyra. Tem: +7(499)135-2169, E-mail:

e C.B. Tpounkwuit, V3nydenne peaTuBUCTCKOM 3apsi2KeHHON 9acTuibl 1 KeTs! 6a3apos. Tem: +7(499)135-
2169, E—mail:

e C.B. Tpounxuii, Copemennas muarpamma Xab6./1a n yckopennoe pacimpenne Beenennoii. Tem: +7(499)135-
2169, E—mail:



RAGA

Pusndeckoro hakynbl

A.H. TaBxemuaze (1930-2010)

TlepBoiMm 3aBemytomum xadeapbr HU3UKKM TaCTHTL
n koemosiornn 6611 Aavbepm Huxugoposuy Tas-
reaudse - BBIJAMANCT (DUBNK-TEOPETUK, 3a-
HUMaBIuiics mpobaemMaMu (HU3UKU  DJIEeMEHTAP-
HBIX 9acTull. HemocpeacTBeHHbI yYeHUK U CO-
asrop H.H.Borosobosa, oH BceMUpHO H3BeCTEH
CBOMMM paboTaMn 1O KBAHTOBON TEOpUHW TO-
Js1 w (husuKe BHICOKUX 3Hepruii. COBMECTHO ¢
H.H.Borostwb6oebim u B.B.CtpymMunckumM uM 65110
BBEJIEHO HOBOE KBAHTOBOE UHCIO — «I[BET» KBap-
KOB, C TIOMOIIBI0 KOTOPOTO OBLIH PEIIeHbl TPYI-
HOCTH KBapKOBOI Mojenn aapoHoB. CBs3aHHAS C
9TUM 9HCIOM KaaunbpoBodHast cummerpust SU(3)
JIEXKAT B OCHOBE KBAHTOBOU XPOMOJAWHAMUKUA —
TEOPHUH CUIBHBIX B3aUMOIEHCTBUH 3/IeMEHTAPHBIX
gqacrun. Cosmectrno ¢ B.A. Marseesniv uw P.M.
Mypagarnom uM ObLIa OTKPBITA 06TIAsT 3aKOHOMED-
HOCTb IIOBEJIEHUS] CEUEHUN YIPYroro paccesHus ¢
y9IacTheM ajpOHOB TpU OOJBINMHUX Mepegadax M-

BEWECTBO arom INEKTPOH NpPoOToOH
~ ~

AApo HEHTPOH

nysibca. B mocenee BpeMst MHTEpeC K 3TOMY pPe3ysIbTaTy BHOBb BO3poc B cBsasu ¢ AdS/CFT coomeemcmeuem.

A.H.TaBxenuaze — 0CHOBATENb W MEPBBIH AUPEKTOP rcTiryra sijieprbix nccaegosanmii PAH.

O npyrux HayIHBIX pelyabrarax akagemruka A H. Tapxemumze cMm. http://www.inr.ru/tavkhelidze/index . html.
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CoTpyaHuKn

Basniepuii AnarosibeBuu PybakoB, akajleMuk — OJMH U3 BEYIIMX MUPOBBIX CIIE€IIUAAJIH-
CTOB B O6.HaCTI/I KBAaHTOBOI Teopumn 11014, (bl/ISI/IKI/I QJIEMEHTAPHBIX YaCTUll 1 KOCMOJIOTI'UHU.
Ero paboTsbl BHeCI OCHOBOTIOIATAIONINI BKIAT B PA3IMIHbIE Pa3Ieasl Teopun pamHeir Bee-
JIEHHOI (TMponCXokKIeHne 6apuoHHo#t acmmMerpun Bceenmennoil, nHdsams u ee anbrepHa-
TUBBI), HEMEPTYPOATUBHON KBAHTOBOH TeOpMu NOss (KBA3WKIACCUYECKHE METOJbI TEOPUH
[0JIs1, MHCTAHTOHHBIE BKJIAJbI B BEPOSITHOCTH DPOYKIEHWST YACTHUI] IPU BBICOKUX SHEPTHUSAX),
dusukn 3a npegesamu CraHZapTHONH MOJEIM 37IEMEHTAPHBIX YaCTHUIl (00HEJINHEHHbIE Te-
OpHH B3aMMOJEHCTBUI, MOJEIN C JIOMOTHUTETbHBIMA TTPOCTPAHCTBEHHBIMU U3MEPEHUIMHN).
E—mail: rubakovOms2.inr.ac.ru. Boavwe o B.A. Pybakxose mo2CHO Y3Hambv HG NOPMALE
http://www.inr.ru/rubakov/index.html.

Baagumup BukropoBud Besokypos — jgokTop dhus.-mar. HaykK, mpodeccop, IPOPEKTOP
MI'Y. Ero naydmHble HHTEPECHI CBA3AHBI C MATEMAaTUYECKUMU IPOOIeMaMyu KBAHTOBO Teo-
pun 110Ji¢1, KBAHTOBBIMU BbIYUCJICHUAMU U KBAHTOBBIMU KOMMYHUKAIIUAMMU. I/IM pa3pa60TaHbI
[PUHIIATIAAIBEHO HOBBIE ITOX0/IbI K TEOPUU BO3MYIIEHUI B KBAHTOBOI TEOPUH 110JIsi U TEOPUU
CYTepCTPYH; /I 33729 KBAHTOBOU MEXaHWKHW, KBAHTOBON TEOPUU TOJIST M CTATUCTUIECKON
dbusukm, pazpaborana HOBasg TEOPHUsl BOZMYIIEHUI CO CXOAANMMUCT PAJAMU (B OTJIUYUE OT
TPAJMITUOHHOMN, OTIEPUPYIOIIEl PACXOMSIIUMUACT ACUMITOTHICCKUME DA3JIOKEHUSIMU), Pas-
BUT HOBBII TOX0/] K 0O0CHOBAHWIO JIOKAJBHOW KBAHTOBOI TEOPUHU IMOJIsT KAK PEesIa Heso-
kKayibHOU. E—mail: belokur@rector.msu.ru. Boavwe o B.B. Beaokypose mooucno y3nams Ha
nopmaase http://www.msu.ru/info/struct/belokurov.html.

Nrops NBanoBuu Tkaues, unen-koppecrnongent PAH, zannmaercs kocmosorueii, (u-
3uKo# gactuil u acrTpodusukoit. Im 6pLIO MOKA3AHO, YTO MPOIECCH PACIaIa BaKyyMHOTO
COCTOsIHUS pasyBaloleiicsa BeemeHHoit 1 eé pazorpeBa JOMIYCKAIOT KJIACCHIECKOE OMUCAHUE,
9TO IMO3BOJINJIO PEHIUTD 3a/a9y MHTCHCUBHOI'O PO2KICHUA 11oJiei MaTepun B KOHIIE CTaun UH-
dagnum, ycTaHOBJIEHNS PABHOBECH U repexosa BeeienHoli B ropsdee cocrosinue. Beegennbie
UM $BJIEHUS] MEJIKOMACIITAOHOW K/IaCTEPU3anUu U MOTOKOB B (Da30BOM IIPOCTPAHCTBE, BbI-
3BAaHHBIX a.KerHPIefI TEMHOT'O BeIIeCTBa B T'aJjIio FaﬂaKTI/IKI/I, BaKHBI TIPU IKCIIEPUMEHTAJIBHOM
MMOWCKE U OTOXKJIECTBJIEHUU TMPUPOBI TEéMHOI MaTepuu. OH SBJISIETCS aBTOPOM MHOHEPCKUX
paboT 1Mo aCTPOHOMUM KOCMUYIECKUX JIydeil CBEPXBBICOKUX Hepruii. E—mail: tkachevOms2. inr. ac.ru.

HAmurpuit Cepreesud I'opObyHoB — KauugaT Gpus.-MaT. HAYK, CIEIUATUCT B 00JACTH Te-
OpUHU JIEMEHTAPHBIX YACTUI], KOCMOJIOTUN W aCTPOMPU3NKHU TaCTUI], CBEPXBBICOKUX IHEPTHIA.
Cpenu ero nHTEPECOB — MOUCK OTKJIOHEeHM 0T CTaHIapTHOM Moe n (DUBUKHU TaCTHUII, CyTIep-
CUMMETPUSI, HECTAHJAPTHBIE [TOAXO0IbI K KOCMOJIOTHHU. VIM 10Ty 9eH psij] N3BECTHBIX PE3y/IbTa-
TOB, OTHOCSIITUXCS K «PEIKUM MPOIECCAM» B CyHEPCUMMETPUYHBIX MOJIE/ISIX, HH(JIATTNOHHON
Teopun, pU3NKe KOCMUIECKUX JIyueil cBepxBbicOKux dHepruii. CoBmectro ¢ B.A. PybakoBbim
OH {BJISIETCA aBTOPOM ABYyXTOMHOro yuebnuka «Bemenuwe B Teopuio panneit BceneHHOI».
E-mail: gorby0ms2.inr.ac.ru.




Cepreii Banagumuposuy JlemumgoB — xaujujgar ¢us.-mar. Hayk. OH 3aHUMAETCS U3Y-
YEeHUEM CYIEPCUMMETPUIHBIX 00006menuit CTaH apTHONW MOJIEIN 3JIEMEHTAPHBIX YACTHIL; 110-
CTPOEHUEM MOJIEJIeN, JA0MnX 00bICHEHNE 3ara/JKaM SKCIEPUMEHTATbHON DU3NKKN YACTHUL U
Ha0JII0JaTeThHOM KOCMOJIOTHH, a TakyKe (hOPMYJIUPOBKOI PEIENTOR MPOBEPKU 3TUX MOJIeJIeil
B Oyaymux sxcrmepumentax. Cosmectno ¢ .C. T'opbyHOBBIM, UM OBLIO TTOCTPOEHO W BCE-
CTOPOHHE UCCAeL0BAHO 0O00IIEHEe MOJIETN «CYTIEPCUMMETPUH C PACIIEIIEHIEM >, Pelaolnee
psa npobJieM (GUNKKA TACTHUI] U OJTHOBPEMEHHO OObLSICHSIONIEE TPOUCXOXKIEHNE OAPUOHHOMN
acummerpun Beenennoit. E-mail: demidov@ms2.inr.ac.ru.

Amutpnit lennaaneBuy JIeBKoB — kauugar pus.-MaT. HAYK, Pa3padaTHIBAIONINI U TPH-
MEHSIOIN! KBA3WKIACCUIECKNEe MEeTO/IbI ONTUCAHNS TYHHEILHBIX MPOIECCOB B MOJEIIX KBAH-
TOBOI MeXaHWKW W KBaHTOBOI Teopuu 1mojist. Cpean TOJyIeHHBIX UM PE3YIBTATOR - KOJIUIe-
CTBEHHOE OMMCAHUE TYHHEJbHBIX MEPEXOJIOB C HAPYIIEHHEM ODAPUOHHOIO YUC/IA B JIEKTPOC-
J1abolt TeopuH, POXKICHUE YACTUIL 3a CIeT TYHHEIUPOBAHUS B KBAHTOBON KOCMOJIOTUHU, pa3pa-
060TKa METO/IOB KBa3WKJ/IACCHIECKOTO OMMCAHUS MPOIECCOB TYHHEJIUPOBAHUS B HEJTUHEHHBIX
CHCTEMAaX C HECKOJBKUMU CTemeHsiMu ¢BoOoabl. E—mail: levkov@ms2. inr.ac.ru.

Maxkcum BasmentTurnoBud JIm6aHoB — 10KTOp (pu3.-MaT. HAYK, B HACTOSIIEE BPEMsI 3aHU-
MAIOIIHUHCs PEleHueM Pa3InIHbIX TPOobieM PU3NKU 3JIeMEHTAPHBIX YACTHUI] U KOCMOJIOTAN B
MOJIEISAX C JIONOJTHATETbHBIMU NTPOCTPAHCTBEHHBIME N3MEPEHUSAME (« MHOIOMEDHBIE MUDPBI» ).
Cuenmasuct B 006/1aCTU KBAHTOBOW TEOPUH IMOJig U (DUBUKHU YACTHUI], OH fABJISIETCH aBTOPOM
W3BECTHBIX PE3YJIBTATOB, CBA3AHHBIX C IIPOBEPKOI YHUTAPHOCTH KBAHTOBOH TeOpHWW MOJIS,
po0,J1eMOil KOCMOJIOTMYECKO# TOCTOSAHHON, MOJEIAMHU C MOJAUMDUITNPOBAHHON IpaBUTAIIAEH,
TeopusaMu C O60IbIMMU U OECKOHEYHBIMU JIONOJIHATEIbHBIMU TPOCTPAHCTBEHHBIMU U3Mepe-
auavu. E—mail: m10ms2. inr.ac.ru.

Ovuu Arkapouu Hyraes — xamanmar ¢us.-MaT. HAyK, HHTEpeCyomuica Gpu3nuKoii da-
crui, 3a npegenavu Crappapraoi mogesan. Cosmecrno ¢ M.B. JIubanosbim, C.B. Tpounkum
u J.-M. Frere, um paspaborana MOIEIb «MHOTOMEPHOIO MHPa», DJIETAHTHO O0bLACHAIOIIA
MPOUCXOXK JEHIE TPeX TOKOJEeHNN KBAPKOB U JIEMITOHOB, HEPAPXUI0 UX MAaCC W CMENTUBAHUN.
Ero mpinemnne waTEpech JjiekaT B cdepe acTpodusmdecKux mpoBEPOK MOjes el HOBoit (u-
suku. E-mail: emin@ms2.inr.ac.ru.

Anekcanap I'puropneBuyu llanuu — kangugar ¢us.-Mar. HAYK, 3aHUMAIOIIAICT U3y de-
HUEM CJIOZKHBIX TYHHEJIbHBIX IIPOIECCOB B HEJIMHENHBIX CUCTEMAX C HECKOJbKUMU CTENEHAMN
cB060ibl. VM 6L TTOAPOOHO MCCJIEI0BAH HOBBIM MEXaHU3M TYyHHEJTUPOBAHUS, BO3HUKAIONINN
B MHOI'OMEPHBIX KBAaHTOBOMEXaHUYCCKUX CHCTEMaX, a TAKzKe IIPEeIAJIOZKEH DA IKCIICPpUMEH-
TaJbHO MIPOBEPAEMbBIX CJIEICTBUI TOr0 Mexanu3Ma. K-mail: panin®ms2.inr.ac.ru.



I'puropuii UropeBuu Pyo6mos — kamgugar ¢dus.-mar. Hayk. Ero marepechl CBsA3aHbI C
GU3UKOI KOCMUYECKUX YACTUIl CBEPXBBICOKUX YHEPTUil, B YaCTHOCTH, C OMKUCAHUEM B3au-
MOJIEHICTBUS TAKUX FaCTHIL C aTMOChEPoit 3eMiin, KOTOPOe MPEJACTABIISIET YHUKAJIbHBIE BO3-
MOXKHOCTH TECTHUPOBAHNs Mojesieil GU3NKKM 9aCTUIL TP IHEPTUSAX, Ha HECKOJBKO TTOPSIIKOB
MPEBBITIAIONINX JOCTUXKUMbBIEe Ha yckopuTeasax. OH Takxke spisercs, coBMmectro ¢ [.C. Top-
oyuosbiM u C.JI. IyboBCKUM, aBTOPOM BCEMUPHO W3BECTHBIX ONPAHWYEHUI HA MapaMeTphI
TUTIOTETUIECKUX YACTHIL C JPOOHBIM SJIEKTPUIECKUM 3aPSATOM U3 aHAIN3A KOCMOJTOTUIECKIX
gasEbIX. E-mail: grishaOms2.inr.ac.ru.

Maiia ITaBsioBaa CaBuHa — MOMOIITHUK 3aBeAYIONEro Kadeapoil, komHaTa 2-22a.
E—mail: msavina@inbox.ru.

Cepreii Bagumosuu Tpounkuii — g0kTop dus.-MaT. HAyK, CIENUATUCT B objacTu (u-
BUKHU ¥ aCTPOPUINKY JIEMEHTAPHBIX YACTUIL BBICOKUX W CBEPXBBICOKUX 3Hepruii. Cpean ero
HAyYIHBIX HHTEpecoB: pu3nKa JacTull 3a npejesamu CTaHIapTHON MOIEN, B TOM YUCIE MO-
JeJIV ¢ JOIOJHUTEIbHBIMU IPOCTPAHCTBEHHBIMY U3MEPEHUAMU, C «3€PKaJIbHONY MaTepueil u
C HOBBIMU CBEDPXJIEIKUMHU YaCTUIAMU; 00bICHEHUE nepapxuu (DEPMUOHHBIX MAacC; U3y4deHue
KOCMHMYECKUX YaCTHUI] C SJHEPIUsAMHU BBIIIIE 10" 5B u monck ux acTpopU3NIECKUX UCTOIHUKOB;
[IOWCK MPOSABJIEHII HOBOH (PUBUKHU YACTHUI] B KOCMUYIECKUX JIY4aX U B raMMa-acTpoHoMun. Vm
OBLJI TIOJIy9€H Psi/l UBBECTHBIX PE3YJIBTATOB, OTHOCSIIIUXCS K MCCAEIOBAHUIO MOEIell Teopun
[0Jig B HeIepTypOATUBHOM peKuMe, CYyIepCUMMeTPUYHbIM paciiupenusaM CTangiapTHOi MO-
JIeSid ¢ KATUOPOBOUHBIM MEXAHU3MOM MEpeIadn HAPYIIeHUs CyIepCuMMeTpUn, acTpodu3nke

sJIeMEeHTapHBIX vacTril. E—mail: st@ms2.inr.ac.ru.



