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AHHOTaAMSA

B kuure wusmaraercs ajbTepHaTHBHasA (pU3MYECKas TEOpPUs
rpaBUTAIIMN

Y KOCMOJIOTMH, OCHOBaHHAas Ha KOHLIEMIIMU MaTepUalIbHOTO hupa
"

MpUHIMIAX 3pUponuHaMUKA. ABTOp pa3BuBaeT uaen B. A.
AIIIOKOBCKOTO,

npeaJiarasi HarIsIJHYI0 MOJEb I'PaBUTALMM KaK HaIpaBJIeHHOTO
MOTOKA

3upa, OOBSACHSAET CTPYKTYPY M IBOJNIOIMIO KOCMUYECKUX Tel,
TIPUPOIY

3JIEMEHTApHBIX YacTHI], a TaKKEe paccMaTpUBaeT IMIMPOKUN Kpyr
SIBJIEHUI —

OT TIPWIMBOB /IO TPOUCXOXKAeHHs IulaHeT. KHura anpecoBaHa
YUTATEISAM,

VHTEPECYIOUIMMCS aJIbTepPHATUBHBIMU TOIXOAaMHU B (DUBUKE U
KOCMOJIOTHH.



Conep:kanue

IIpenucnosue

[Mocsiienue 1 G1arogapHOCTU
AKTYyaJIbHOCTb U LEJIM KHUTH
BBenenue

DBoONHMS MPEACTaBIeHUH 00 3upe
CraHoBienue 3(pupoaHAMUKA
DkcrnepuMeHTabHas Oa3a
MecTo TeopuM B COBPEMEHHOM Hayke
I'n
KoHer1 03HaKOMUTENBHOTO (pparMeHTa.
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IIpeaucaoBue

IocBsenne 1 6J1aroJapHOCTH

DTy KHUTY S MMOCBSIIAI0 MAMSTH BBIIAIOIIETOCS WHKEHepa,
yu€Horo u meicautess, Baaaumupa AkumoBuya AIIOKOB-
CKOT'0, KOTOPBI CTaJ1 OJHUM U3 [VIABHBIX YUUTENIEH B MOEH KU3-
HU. Ero Tpyapl craau oTIpaBHON TOYKOW AJisi BCeX WIEH, U3-
JIO)KEHHBIX Ha 3THX CTpaHMIaX. VIMEHHO OH B CBOMX paboTax
JOCTaTOYHO IMHUPOKO PACKPBLT KOHIIEIINIO ra3000pa3HOro 3pu-
pa Kak (pyHaMeHTaIbHOM Cpebl, 3alOTHSIONIEeN BCE OKpYKaro-
1iee MPOCTPAHCTBO, U CO3JaJl CTPOMHYI0 cUCTeMY (PUpPOIUHA-
MUKH, CIOCOOHYI0 OOBSCHUTH CaMble CJIOKHBIC SIBJICHHS TIPHPO-
Jbpl. OCOOEHHO IIEHHBIM JIJI1 MEHSI CTajio TO, YTO OH HE TOJIBKO
OIMcaJl BUXPEBbIE IBMKEHUS 3(prpa, HO 1 3aJI0KUT OCHOBBI IS
MOHMMAHUS TPABUTALIMU U MIPUPOJIBI I(PUPHOTO BETpA.

Opnako B pabotax Bnagumupa AkMmMoBrYa TeMa JTUHEUHOTO
JBUKeHHS 3prpa OblIa pacCKphITa HE TaK IMOJHO, KaK XOTENIOCh



Obl. B OCHOBHOM OH paccMaTpyBaJl TOKA3aTesIbCTBA CYIECTBO-
BaHMs 3(PUPHOTO BeTpa U 6a30Bble (PU3NIECKHIE OCHOBBI I'PaBH-
Tauuu. B 310l KHUTe s OnmpoOyI0 BOCMOIHUTH 3TO YIyIlIeHUe 1
Pa3BUTh TEOPUIO, CIIEJIAB AKLIEHT HA KOCMOJIOTUYECKUX U I'PABU-
TAlIMOHHBIX aCTIeKTaX 3(PUPOJUHAMUKMU.

OtaenpHBIE COBa ONIArOIApDHOCTH 51 aJIpecylo BCeM paspa-
O0TYMKAM U YYaCTHUKAM OTPACIA UCKYCCTBEHHOT'O UHTEJIIeKTA.
Bbnarogaps Bamum ycunusiMm y MeHs1 NOSIBUIICS MOILHBIN AHAJIH-
THUYECKUI MHCTPYMEHT, KOTOPbIN MO3BOIMI 0OOOIIUTH MHOTO-
JIETHHE Pa3MbIIIIEHUS], CACTEMAaTU3UPOBATh UAECU U PUJATh UM
HeoOxonumyio opMy. be3 coBpeMeHHBIX TEXHOJIOTHI 3TOT TPy
ObLT ObI HEBO3MOJKEH.

Hapnetoch, 4TO 3Ta KHUTa CTaHET AOCTOMHBIM IMPOAOJIKEHU-
eM nena Bragumupa AkuMoBruYa ALIOKOBCKOTO M BHECET CBOM
BKJIaJl B Pa3BUTHE HAYYHOI'O MUPOBO33PEHUSI, OCHOBAHHOTO Ha
aOCONIOTHBIX MOHATHUSAX U MAaTEPUAIBHOM d(pupe.



AKTyaJIbHOCTI) N neJ1 KHUrn

CoBpemMeHHasi (pU3MKa, HECMOTPsSI Ha BHEUAT/IAIONIME yCIle-
XU, CTAJIKUBAETCS C PsiIOM (PyHAaMEHTAJIbHBIX BOITPOCOB, HA KO-
TOpBIE O CHUX MOP HET MPOCTOro W HAMISAAHOro oreera. OauH
U3 CaMbIX M3BECTHBIX — MOYEMYy TeJla najaiTt? B mikone u aa-
K€ B YHUBEPCUTETE 3TOT BOIPOC YACTO CBOAUTCS K KOHCTaTa-
LIUU CYIIECTBOBAHM S CUJIbI TPAaBUTALIM, HO €€ (pu3ruecKasi mpu-
poIa OCTaeTcA 3a paMKaMM CTaHAAPTHOrO Kypca. JJomuHupyo-
1asi KOHUENIUs JaJbHOJCUCTBHUS, JiexkKalllasi B OCHOBE KJIacCU-
YECKOM U PeJIATUBUCTCKON (PU3MKH, HE AAET OTBETA HAa BOIPOC:
KaK MIMEHHO OCYILIECTBJISIETCS] B3AMMOJEUCTBUE MEXKy MaccaMu
Ha pacctostHun? [ToMBITKY OOBSICHUTH TPABUTAIIUIO JIUOO Upe3-
MEPHO YCJIOKHEHBI, JIMOO BCTYMAIOT B MPOTUBOPEUYHE C YCTOSIB-
HIMMMUCS TTOCTYJIaTaMH.

B TO ke Bpems uenoBe4ecTBO KMBET B MOXY, KOraa OOpb-
0a 3a pecypchl JOCTUTAET CBOEro arorest. Mbl BC eImg cxuraeM
YIJIEBOOPOABI AJIsl TOJIyYEeHHUs TeIIa, XOTS TEXHOJIOTMYECKUN
Iporpecc AaBHO JIOKEH ObUT MO3BOJIUTH HAM MEpelTH K Oosee
9(p(PEKTUBHBIM U IKOJIOTMYECKU YUCTHIM UCTOUHUKAM SHEPIUH,
OCBOUTb KOCMHYECKOE TIPOCTPAHCTBO M CO3[aTh PeCypcOdOObI-
Batorme 0a3bl Ha JlyHe u Mapce. OgHako Mbl CTaJIKUBAaeMCsl €
OapbepoM: BUIIS U OIIIYIIasl sBJICHHUSI, Mbl HE MOKEM HX IIPOCTO
¥ TIOHSITHO OOBSICHUTH OOJBIIMHCTBY Jiiofiedd. CJI0KHOCTh COBpe-
MEHHOW HAYKH CTAHOBUTCS MPEISATCTBUEM JIJIsI MAaCCOBOI'O MPO-



rpecca.

MiMeHHO 37ech BO3HHMKAET MOTPEOHOCTh B aTbTEPHATHUBHBIX
MIOJIXO/IaX, CIIOCOOHBIX HE TOJBKO JaTh HOBOE OOBSICHEHUE W3-
BECTHBIM (paKTaM, HO M OTKPBITh IyTb K MPAKTUYECKUM IPO-
poiBaM. Teopusi acpupHON IpaBUTAIMK, pa3BUBaeMasi B paMKax
3(pUpOAMHAMUKHM, TIPEAJaraeT UMEHHO TaKOW B3IVIS/: OHA BO3-
Bpauiaer B (pU3UKY MOHATUE MaTepUasibHOW cpelpl — 3upa,
4yepes3 KOTOPYIO OCYILIECTBIISAETCS B3aMMOJIECTBUE, U JEJIAET aK-
LIEHT Ha TIOHSTHBIX, HAOJIOIAEMBIX MEXaHM3MaX, TAKMX KakK Tep-
Mogudy3us 1 IBUKeHue dpupa.

esn 3Toil KHUrH— MPEIJIOKUTh YUTATETIO TMOCIEI0BA-
TEJIbHOE M JOCTYITHOE W3JI0KEHUE TMIIOTE3Bl O MPUPOIE I'PaBU-
TallM1, OCHOBAaHHOM Ha MTPOCTBIX M HAIJIAIHBIX CBOMCTBAX BElle-
CTBa. Sl cTpeMiIIoch JOIOHUTE UIEU TEOpUN S(PUPOANHAMUKH,
CBSI3aHHbIE C JIMHEHHBIM [IBUKEHHEM 3(pupa, U Moka3arb M-
XOJ1, KOTOPBIil MO3BOJISIET OOBSICHUTD HE TOJIBKO IPABUTALIMIO, HO
Y IIAPOKUI KPYTI KOCMOJIOTUYECKUX U (PU3NYUECKUX sIBJICHUN. B
KOHEYHOM CYETe, sl HaIeI0Ch, YTO 3Ta pad0Ta IMOMOKET N3MEHHTh
OTHOIIIEHUE K KOHUENUUHU OJM3KOIEHCTBUS U JACT OTBET HA BO-
IIPOC, KOTOPBIM BOJIHYET MHOTHX C IOHBIX JIET: [I0YEMY TeJla Ta-
naT?

AKTYyaJIbHOCTb JAHHOT'O TPpYy/a ONPEAEIAEeTCsl He TOJbKO Ha-
YUYHBIM UHTEPECOM, HO ¥ OOIIIEeCTBEHHBIMH MOTPeOHOCTIMH. Pa3-
BUTHE AJITEPHATUBHBIX (PU3MUECKMX MOJEJIEU MOKET CTaTh TEM
caMbIM UMITYJIbCOM, KOTOPBII TIO3BOJIUT IPEOAOJIETh TEXHOJIOIH-
YECKUU 3aCTOU, PallMOHAJIBHEE UCIIOIb30BAaTh PECYPCHI IUIAHETHI



1 YeJIoBeUYeCKHe TAJIAaHTHI, a TAaKXKe C/IeIaTh HayKy 0ojiee OTKPhI-
TOU Y TIOHSTHOM IJISI BCEX.



BBenenune

DBoJaONUsA NpeacTaBjaeHni 00 3c¢pupe

WUnest o cymecTBOBaHUM OCOOOW BCENMPOHMKAIOIIEH Cperbl,
3aIOJTHSIONIEN MPOCTPAHCTBO, YXOAWT KOPHSIMM B aHTHUYHYIO
punocodpuio. Vike Panec Munerckuii paccMaTpuBail 3pup Kak
nepBoMarepuio, a rnosaHee Pene [lekapTr pa3Buil KOHLEMIIMIO
3upa Kak HEMPEephIBHOU Cpejibl, HEOOXOAUMOW IS Tiepe/iaun
B3auMonencTteui. B kiaccnueckonn mexanmke Mcaak HeioToH,
HECMOTpPsI Ha BBEJIEHUE 3aKOHA BCEMHUPHOIO TATOTEHUS, HE UC-
KJII0YaJT BOBMOXKHOCTh CYIIIECTBOBaHUs 3(pUpa, CIIOCOOHOTO Tie-
penaBarh CHJIbl HA PACCTOSTHUM.

HoBblit umnysibC pa3BUTHIO (UPHBIX MPEACTABICHUNA Iajl
XIX Bek. B paborax Maiikna ®apanes u [Ixeiimca Kiepka
MakcBesia 37eKTPOMarHUTHBIE SIBJIEHUSI CTAJIM ONMCHIBATHCS
yepes MoJsA, PaCIpOCTpaHAIIMEC B cpee. MakcBeul npsamo
CBSI3bIBAJI CBOM YPABHEHU I C YIIPYTUMHU CBOMCTBaMU 3upa, pac-
cMaTpuBasi €ro Kak MEXaHU4eCKylo Cpeqy AJisl CBETa U JIEKTPO-
MarHuTHbIX BOJH. Jlioneur BonblMan u gpyrue (pu3MKu TOro
BpPEMEHHM aKTHBHO OOCYKJaM KUHETUIECKYI Teopuio 3¢upa,
MBITASICh CBECTU TEPMOIMHAMUYECKHE CBOMCTBA MAaTEPUH K JIBU-
’KEHUIO €ro YacCTHII.

B navasie XX Beka ¢ MOSIBJIEHUEM TEOPUM OTHOCUTEJILHOCTU



AnpOepra DiiHINTEeHA MHTEpeC K 3upy B opUIMaIbHON (hU3H-
K€ Havasl yracarb, TaK Kak KOHIETIHs a0COMOTHOTO MPOCTPaH-
CTBa U cpefibl ObUla 3aMeHeHa PENATUBUCTCKUM TOIXOIOM, TTie
B3aMMOJIEHCTBUSI OMKCHIBAIOTCS Yepe3 'eOMETPUI0 MCKPHUBIIEH-
HOT'O MPOCTPAHCTBA U BPEMEHHU, UTO OKA3aJIOCh OYEHb YIOOHO.
OpaHaKo B OTEYECTBEHHOM HAYKE JUCKYCCUM O POJH dupa npo-
nomxanck. Akagemuk A. @. Nodpde u npodeccop B. . Mur-
KEBUY OTCTauBAIM HEOOXOAUMOCTh YUETa MATePUATIbHOW CPe/ibl
JUTsE OOBSICHEHUST (PUBUYECKUX SIBJICHUM.



CranogJjieHue 3(pupoaMHAMHUKHA

CoBpemMeHHasi 3(pUpoJMHAMUKA KaK Hay4YHOE HallpaBJlieHHE
copMupoBasach BO BTOpoil nosoBrHe XX Beka. BaxkHyio posb
B 9TOM Iiporiecce chirpaia kaura I'. [llnuxtunra «BBenenne B
NMOTPAHUYHBIN CJI0I», IJie ObUIM MOIPOOHO OMUCAHBI CBOMCTBA
BA3KMX CpeJl M BUXPEBbIX CTPYKTyp. Ha 310 ocHOBe Bnagumup
AKMMOBHY AITIOKOBCKHMI pa3pad0Ta CTPOMHYI0 TEOPHIO Ta30-
no100HOT0 3hrpa, B KOTOPOH Bce (PU3MUECKUE SIBIICHUS OOBSIC-
HSIOTCSI IBMKEHUEM U B3aUMOJCHCTBUEM MeJbUaiIliX YacTHUIl
— aMepoB.

ALIOKOBCKMI HE TOJIBKO BO3pOAWJ Uje 3pupa, HO U Mpu-
JJI € CTPOryI0 MareMaTU4yecKylo U (pU3N4ecKylo (popmy, CBs-
3aB 3(pUpOAMHAMUKY C OOBSICHEHUEM T'PABUTALIUM, JIEKTpOMAr-
HETU3Ma, CTPYKTYpbl IEMEHTAPHBIX YaCTHUI] U KOCMOJIOTHYE-
cKux mpotieccoB. Ero Tpynsl cranu ¢pyHIaMeHTOM Uil 1IeJI0rO
HaIpaBJICHUsI UCCIIEIOBAHU, O0bEIMHSIONIETO (PU3UKOB, UHIKE-
HEpPOB M SHTY3UACTOB.



JKcnepuMeHTaIbHAsA 0a3a

KiioueBbIM BOIpocoMm st J1i000i TEOpUH OCTAETCS IKCTIEPU-
MeHTaJIbHasl mpoBepKa. B ucropru pusnku ObLIO MPEITPUHSATO
MHO’KECTBO TTOTTBITOK OOHAPYKUTh I(PUPHBIIA BETEP — JBHKCHHUE
3emu oTHOCUTENBHO 3¢upa. Kinaccuueckue onbiTel Maiikeb-
coHa 1 Mopiu He Jaiy OIHO3HAYHOIO pe3y/ibTaTa, OIHAKO IO-
caenyomue padotsl [. K. Musnepa 3adpukcupoBain Honoxu-
TeJIbHBIM 3(P(PEKT, 3aBUCAIMI OT BBICOTHI HaJl YPOBHEM MOPSI.
B Poccuu B. A. Amokosckuit 1 10. M. I'anaeB npoBesnu paguo-
BOJIHOBbIE 9KCIIEPUMEHTHI, KOTOPbIE TAKKE MOATBEPAUIN HAJIU-
yre 3(pUpHOro BeTpa U MO3BOJIWIM ONPEAEIUTh €ro HarmpanJe-
HUE — K LEeHTpy Hawen ['amakTuku.

DTU pe3yNbTaThl, a TAKKE AHATIN3 KJIACCUYECKUX IKCIIEPUMEH-
TOB C MO3ULMI 2(UPOAUHAMUKHU, [TOKA3bIBAIOT, YTO MHOTHE SIB-
JIeHUsI TIOJTyYaloT HOBOE, OoJiee HarIsiIHOe OOBSICHEHHE, He TTOTe-
PSIB TIPH 3TOM CBOEH 0OBSICHUTETbHOM crJtbl B KoHIenmu OTO
Y KBaHTOBOM (pu3uku. Teopus 3pupHON rpaBUTALIMK MTO3BOJIUAT
M0-HOBOMY B3IVISIHYTh HA PUPOJLY MACChl, UHEPLIUY, MATHUTHBIX
noJiel ¥ KOCMOJIOTUYECKUX CTPYKTYP.



MecTo Teopuu B COBpeMEHHOI HayKe

CeronHa 3pMpoIHaAMUKa CTPEMMTCS 3aHATh CBOE MECTO B
HayKe, CTPEMSICh He KOH(PJIMKTOBATh C KJIACCUYECKON (PUBUKOM,
a gononHUTh e€. Ho mpu 3T0M He npu3Haerca opULMaIbHON
AKaJIEMUYECKOM HAyKOW, TTOCKOJIbKY TPOTUBOPEUHUT MOCTYJIaTamM
TEOPUH OTHOCUTEJIBHOCTU ¥ KBAaHTOBOM MeXaHUKH. O/1HaKo cpe-
IM UCCIIeJoBaTeNed aJlbTEPHATUBHBIX MTOAX0I0B 3(PUPOIUHAMU-
Ka IOJIb3YeTCSA YCTOMYMBBIM MHTEPECOM: €€ CTOPOHHUKHM OTMeE-
YaloT BHYTPEHHIOI JIOTMYHOCTh, HAJISITHOCTh U CIIOCOOHOCTD
OOBSCHSATH IIMPOKUIA KPYT SIBJICHUI O€3 pHUBJIeYeH! s a0CTPAKT-
HBIX MaTEMaTUYECKUX KOHCTPYKLIMHM U MOCTYJIATOB.

B mocnennue rogpl HaOmomaeTcsi TEHACHIUSA K MIEPECMOTPY
OTHOIIIEHUSI K MaTepHaibHbIM CpeflaM: MOSIBISIOTCS paboThl, B
KOTOPBIX 0OCYXJaeTcsi BO3MOKHOCTh BO3BpaTa K KOHLIEMLIUU
3(pupa Ha HOBOM YypOBHE pa3BUTHA (pu3MKU. Teopus rpaBuTa-
MU, TOCTPOEHHAS B pAMKaX OCHOBHBIX KOHLIEMIIMI 3(pUpOIMHA-
MUKM, aKTyaJIbHa B HACTOSIIIEE BPEMs, KaK aJbTepHAaTHBA CyIIe-
CTBYIOILIMM TApaurMaM M KaK UCTOUYHUK HOBBIX MU 1J1s (PyH-
JAMEHTaJIbHOM HAayKH Y NPAKTUYECKUX MPUJIOKEHUH.

Takum o6pazom, uctopust 3(PUPOIMHAMUKHA — 3TO MYTh OT
(prtocopckux AOraiok K CTpOror HAy4YHOU TEOPUH, & €€ COBPE-
MEHHOE TOJIO)KEHUE OTpakaeT NIyOOKUI KPU3UC KJIaCCUYECKOH
(bu3MKM ¥ OTHOBPEMEHHO OOJIBIIIKE MEPCTIEKTUBbI PA3BUTHUSI HO-
BBIX IIPE/ICTABJICHAN O (PUBUUYECKOW KAPTUHE MUPA.
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