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bodommzgmmb dggbogMmgdoms g m3zb3ma d3909d0d
JoGmymo gbgoimmigoonl 0. 300d0dob babgemmdab dmogzamo badgybogdm Ggoadpns

30bdmmmaond

30bdmmmans (096db. Kdouog - badgahm, 16gog - dmdmahgds, sbbn), dgboghgdal okgon
badgoabrml, MmagmbE ghmosbo ®mdngdhol dgbobgd. 0go 903dbgds sbhG™b. 3306390900
™m3hodn® o gmgdhmdogh. godmbboggool  bbzd  L3gdhbnem  ©N3Sdmbgddn  (nb.
bhMmbmadny), bgoh®obyemo  JSbHG™b. dowbgzgdb, 2015-00006 30 - 3M30hOENYMO
hogmgdalb  Mgaabh®ognnm  dowmgdne  dggagobog  mobodgrdmgg  s3306390900bm30b
dobobgomd Logbigdo (9. 6. obdHGOmb. Lsdgsbmdn). 3. 0yggbgol gmbdmbyéo bboggdool
dgbbogmom dogmgonem 0bgymMmdognsl, 83Mgm3g 99Mbmod madmb. gdbdghndgbigonm
000039b0em 160396ML. 0308. 306mbgdlb o dgab. dgdgebgdol 360bEndgdl (ob. obmG®R08039),
-00 00bdbdogo dbhHEmb. bodgdatrmdn dozzemgnemo 0696900b 306mMbgon dotrmgdyemns bodgabrmb
296 300093 d99LBogmgemo bdBogmgdabm3znbog. JmLdmmmanyto dmogmo, G-o3 SLHGO™D.
bodgobmb  dgbbogemal  boogyd3zgBy YowndEgds o dobmgdymoe doohbggs  dmgmmo
badygabrmbmzal, b EOLEHYOEIdMEIL 3306039090000 O 0dwgmogl ob. dmzemgbgdal
B0bobbocdghy3zgemgdol bodyogmgdob.

dotzgmo d93b. dgbgynmmgdgdn bLodgoabmb dgbobgd godmmd3gl dbd). ogagmb. L3mengdal
Boedmaoagbmgdds (@gdmz®opg, 3gbagwopg dmbhmgmo o bbg.). d3. 6. IV b-do

dG0bpmdgemgd Hodmagogmnds badgabmb dobhnzn ggmEgbhtnmo dmgmo s oM33gnemo
0003909000 boogydzgmby oobodyme dobo dobmgdyEmds. ddobmobogg obd. bobodog
todgbodg dgbogba ddob Lobhgdob dgemomEgbhmye dmEgmlb 900 gdES; 30003MMY
(d3.6. 580- 500) 306070000, M©md godnbs o6 agm yde@azn Lbgymoa, dMobiabdgl (ds.b.
580- 500) doohbgs, ©md ©gadnbs ma30b0 mghdal gotdgdm 06bs3s. SbhGMMbmAds g.
9300d93 30dm033w00, ©MmA ,,3903bobhHgombebdn” Sbhemb. dobssébol dgdi3zgemo Lhtmazgdo
306 dm3mgbgddg 0330037000 dg9and O Mmd dmmd MYLbmazgmma 3geomEgbh e
dmgmb 9¢mnahgds. dob dnohbs, hmd demabghgdo ddal gatadgdm d6nbaggb. b. 3m3gMbagzal
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dgmomEgbhdymmo  Lobhgdob  (XVI L.)  Jdmdwztgonm,  ©onbygm  Mg3mMEYENY
dbmayemdbgzgemmasle o d3bgdnbdghyzgmgosdn. dodnb3zg ao3gmEs dotzgemn  30gMmU.
003300 LBATYdOML YLOLEYEMONLY S ghMdbmonl dgbobgd (2. d6Pbm, XVI L. bbby,
0hog0d).  XVI-XVIIL  bb.  dpoobgod 3dmzs 0. boyhmbol  dbmoygmom  doboyemmdol
1603960LomM3d 3obmbds, Moy bodbogh, Mmd bLodgsbm bs gabobogmgdmogl bbgnmmes
dbygmoe bobhgdoe, ®-bog Loghomm 3obmbgdo dobmozgl. ™mobodgtdmsg 3. 9394oMgds o.
006dHonbol g3oMMmonmmdnl dmae mgmbdasl (1915), goMgasmadhodyto sbhtmbmdoal
dmbogdgdlb (ob. aMoznhopnd) o, dbY3g, domomm gbghangddy dodwnbotg dmzemgbgdal
300mbdmdnghgogol, G-gd0i o©anbos dozbhmbodgotmb dgbbogmal dGmzgbdo.

00bdhonbal gobhmegogonm Lddysbrmlb dombghal dotzgmn dgpgemmos (1917) 9390360l
300 o. 50bdhonbl o, 0b939, 3. 9 Lohghlb (1872-1934, bogthmobwgon). dmdmhbos,
md LOdgSOML 9 MR33MM300 O NdMAHOMIYem dmgemdn LHdENMbIGYEMOnL dobogmbgzo
93306m909em0d 3abhmemgdgddo odo¢gonmoa, gobbogal dgbadadobo bg3éal dgdmiabs (9. b.
L-69360). 1922-24 . 53tncodobds (bbM3) o 1927 3. emgdgh®do (09emand) dh3gbgl, mad od
Bgzbol gotgdy 9bhmazebmzobn o 0dmpbmadnmo Lodgobm s&ObhHIBoMbIGMNY, bmemm
dobo 93mey300l bEgbdko odm3naonmns LobYol d0bm0og0dy. 1929 4. 3do0eds (0dd)
0033063909000 ©333LHYM, ™3 Mobodghmgg bodgotm admm3awgds. 1947 3. gddm3zab
(1904-68, LLbM3, 0dd) 303mmgdal Mmobobdo, PusbGYmmE oo agm badgsbmb Lbabyobo
093390303, M-03 3ondbmmgonl dthmigbdo 03emgdl (9. b. gbgwmoa Loadysbmb dmgma).
gbgemo  Lbadygobmb  dmegmol Mgommod  odEsbdMs  g.  @odmzgolb  dogh 1948
6360bsLboGTghy3gemgdo M gm o J h Y M 0 (3 ™ by M 0) doghmbhommmybo godmbboggdal
0mdmhgbod (1965, o. 396008L0, 6. Joembmbo, 5dd).

1981-82 hodmyomods sMgyemo Badgabmmb 9. 6. 0 b Y3 Mo 3 0y M 0 oRdhonmgdal
dmgmo (o. gymo, 8dd; o. by, LLGZ, 8dd; o. LEHIGOMINbL3N, LLMZ Myb. s bbg.), M-353
dgbodemgogemo gobos oo 8x39mdgonl HeMomogonmo mgmbool dmanghomo Lobomymal
mobodndg3zhyemo bbby, XX L. 0memdpg doshbpom, Mmd Ladgsbmb  babogmgdal
16m0960md000300 39009300 3dRVOMMgdd 3bo bgmmgdmeal, dogthed 1998 dmbgym
B90bogm 3061330039009 0033063909000 dmdmshabgl (5. €Mobo, 0dd o Lb3.), G™3 o
dobd@odgodo LOAYIMML FdIMMMYdd L YRbm hdotMgds. od dmzmgbal dboblbbgmmo
d9dmmgdnmnd  dodmmgds bodygsbmdn 9. 6. 0 bgwmo gbgdgoolb oMbygomonl
dgbobgd, -0 06393L o0 dobdogmgdnm admMgdyem domagdhngoms adbdnwgol. dobo 0300.
096900 ybmdns. dbg39 N3bmdod 9. 6. 3 b gmo d o 9GO ool og0d. Oybgds, M-ab
00 GHIMEIbmdnm dMOLIOMOd (boemyma  doggbool boghomm dobobg 5-6-296  dghn)
bodygaGmdn 3em0bgdd bognyem Mmdngdhgddg - omadhn3gods, omadhnidams 3thmggddg - dobo
3Mo30hoE0yemo 69dmddggdol dggasm. 0bgemo gbghanobo o dbgmo dodgtool 930d.
01b900b 30633930 Mbodgbmzg 3-0b gbhm-gbmo ydbodzbgemmzabgbn sdmiobos.



bodJomggmmado omobodgobmgg 3-0b  gobgomobgonl  sbgyem  9¢ho3ddy
dbndgbgmm3zabo dggagon doogmal d. dn®nobodznends, 3. Jot0od, ©. 39GHEMIcmIndgd o bb3.
30magdhn3gonbs o domn emobhghgdolb ©obodngolb ootmonmmdnl Bmgasn mgmoal
hoGhmgddo 03393000 em. botdgnd (080bmydbnl obdGMma08035600 MAbggzod™mG0s); 3.
dohodgemn, o. OHM™MEas3s, 3. memdghodg (oemool bobgemdbooym 3bogzghbodgho, 939bal 1b-
ho, 09e0300), 3. Hogawodzagmo, 2. 293ge3e o bBb3. 03319330 306L33wIzMIMENLO (o
30magdhngomdmmoabo  gotgdmb  (demoddnlb) m30L9090L, Mgmabozabindo  SbhmMo3nd.
®0099Hg00L (0b. 300mEMAbogmol bobgmgnymn) 0bddoldl, dMgyem Lodgotmdo dndwnbatg
dm3mgbgdl; . 3obboodznmmn mobooghmEgdmod ghmo 033936 dMgyem Lboadysbmdo
3Mbgdyman dgdmbzgznmn 3Gdghma39060h™m3690900 dGol ©nbddngsol o 3mbAmemanyM
390093900, 03 d993900L dgbbogemal 396L3gdhn390L mobodgbmzg o ddgbgdotg 0300.
©oboaoMgdnm, d. 4. 3Mozohoponmo  GHommgdab Mgaabhtognol godmygbgoom. 3-ab
LO3NmMbg0dg Logotms. o LABM3IGRIMgMOL Lb3oobbgs bodgsb. E9bHGdn  dgdHoyMo
ddomogb 8. 096370860, 3. 3000wddy, 3. 3Mmadghadznmon (mby), 8. 30, 3. mg3dadg (mby,
J9mo0bob Loghmad. yb-ho), 3. mozhgmadzoemn, 3. dodnsdzngmo (0gmodl bob. Lobgemdb. nb-
00), 2. hdobgnmo o bb3. Jobmz. i3ndnimbgdo dmbsbogmgmdgh gdbdhegdogmyto bod3iztnzabo
o (h9dd-mol dobmogodo bogmnghgdobs o LBozmEg-EOML m30b3d0m0 33¢™9390d0 O
39Mmbym JmmonEghdg [o. dgbhzond3zogmo (8dd), 0. dobsdzngmo, 0. 2830 o Lb3.].
30bdmmmanyho 9b9630g00l ddmbg bgopGbmgdolb 33emgzado (bLogbhmaed. g9bdgcndgbhnema
obaggotn ICECUBE, sbhoddhngs) dmbobogmgmdgh 6. dobodg, 8. 200306M0dg oo Lbg.

@od.:300d030dg 0,b03m00dg g, mbodgohdmzgg 5308030 yzgmabomgol, md.,
1999; m 93080dyg ga. MYbmoggmal jmbdmemmagns, md., 2014; T pu b6 A A,
OCHOBHbIe MpeacTaB/ieHNUa coBpeMeHHon KocMonorum, M., 2008; 3 e nb g 0B U N
A b, Hosewnkos W O, CrtpoeHne wn 3Bonwouma BceneHHon, M., 1975;
Weinberg S, Gravitation and Cosmology, N.-Y., 2016.
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