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OnucarenbHOE HAYaJIO0 MPUCYTCTBUS HEPA3PEIIMMBIX MaTEMaTUUECKHUX 3aa4 TEKyILel coBpe-
MEHHOCTH Hay4HOU 3emMiid (KOPOTKOE MPEIUCIIOBUE).

3amaun ThicAYeJIeTHS .

3agaun ThiCSTYEJeTHS — CEMb OTKPBITHIX MAaTEMAaTUYECKUX MpooseM, onpeaeaeHHbx Mare-
MaTrudeckuM UHCTUTyTOoM Kitast B 2000 rony, Kak «8agicHble Kaaccuueckue 3a0au, peueHue Komopoblx
He HALIOeHO 80M Yice 8 meueHue MHOUX Nent», 3a PellieHne KaXA0i U3 KOTOPHIX, 00elaHO BO3Ha-
rpaxjenue B 1 mutH nowtapoB CIIA. CyiectByet uctoprueckasi napasuiesib MexAy 3a1a4aMu ThICS-
yeseTus U cnuckoM npodiem ['minpdepra 1900 ropa, oka3aBIIMM CyIIECTBEHHOE BIMSHUAE HA pa3BU-
THe MaTeMaTUKK B XX Beke; u3 23 npobieM [ mibdepra OONBIIMHCTBO yKe PelleHbl, U TOJIbKO OfIHA —
runoTe3a Prumana — BOIILIa B CITUCOK 3a/1a4 THICSYEIETHS.

ITo cocrosinuio Ha 2019 roa, TOABKO OIHA U3 ceMU 3ajad Thicsiuesnerus (runore3a [lyaHkape)
pelieHa.

MATEMATHYECKOE OBECIHIHEYEHUE HOBEMIIIETO
TEXHOJIOT'HYECKOI'O PA3BUTUA 3EMJIN

Beenenue.
IlonTBepxaeHueE.
[IpenucnoBue — Oco3HaHue.
3aKJIIoYeHune.

BBEJ/IEHUE

IIpumenenue cmanoapmos MvlUAEHUS YCMOABULE20CS OCOZHAHUSL HACMOSULE20 BPEMEHU, CINA-
HOBUMCSL KpaliHe MpPegodtCHOU meHOeHuuell ons obulezo mexronozuueckozo paseumus eceii Oouje-
cmeenHol 3emau. Heymenue cmompemuv 6 0yoyusee c60é pazeumue, OCHOBAHHO20 HA KPUMEPUSX
COBPEMEHHO20 PA3BUMUS MAMEMAMUYECK020 U (PUBUUECKO20 annapama Hay4Ho20 000CHOBAHUSL, NPU-
eooum K 3acmoio 6 uyeaom eceli Eounoii Hayku 3emau. Ilpu smom ynop Oenaemcsi Ha co30aHue
8Cé Oonee u 6onee COBEPUIEHHBIX YepO3 0Nl BCell MACCHbl CMEUAHHO20 HACENEHUS, C Ueabl0 MACCO-
6020 YyHUuModceHus oeticmsyroujezo O6veouneHno2o0 Muicaumenvrozo [lomenyuana OouecmeeHHol
3emau, omuocauezocs k Hausvicuteli yennocmu Eounozo Hacaeous Humennexmyanvrozo Pazeumus,
NO3MOMY CAMO pa3gumue npocmo 0053aHO Ha4amsb pazeueamscs no opyeomy. O6 sMom u HeKkomo-
Pblx Opyaux acnekmax Hosewiuiezo ooulezo pa3eumus 3emau, 20860pUNCcst 8 OAHHOL KHUze.

HNcropuueckue JHYHOCTH, YIOMHHAEMbIE
B JAHHOI KHHUTe

! Marepuan u3 Bukunenuu — cBOOOIHON SHIMKJIIONEANH.
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Jlo6auesckuii H. (1792—1856)

Bernhard Riemann (1826—1866)

Ricci Curbastro (1853—1925)
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Henri Poincare (1854—1912)

William Hodge (1903—1975)

Stephen Arthur Coc
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Jeff Cheeger with Blaine Lawson

Richard Streit Hamilton

I'pomoB Muxaun JleoHuaosuu
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Bcesonon Meiiepxonb (1874—1940)
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Albert Speer (1905—1981)
HO/ITBEP;K/IEHUE

Co3paHue 1aHHOW KHUTH, SIBUWIOCh B CBOEM POZE PE3YJIbTATOM CBOJHBIX YCHJIMIA, KAK CaMOro
aBTOpA U pelaKTOpa JaHHOM KHUTH, TaK U KOJIJIEKTHBA POCCUICKOTO M3arenbcra Ridero.ru, cymes-
IIIEr0 TOHSATH 3aMbICENl aBTOPA B XYAOKECTBEHHOM O(OPMIIEHUMM KHUTU B MPSIMOM COOTBETCTBUH
C IpWIaraeMeIMM 3J1eMeHTaMU (hOTONPOLYKLMU. ABTOpP BBIpakaeT CBOE INIyOOKOE YIOBJIETBOpE-
HMe U OJIarOJapHOCTh KQUECTBOM M3/IaHHOM KHUTH, TEM CaMbIM MOATBEP:XAasi MPOpecCHOHAIBHOE
MacTepcTBO PaAOOTHUKOB U3/JaTe/IbCTBA, UMEBLINX MOJHOE IPUYACTHE K IPOLIECCY XyHA0KECTBEHHOTO
oopMJIeHHS 1 JOTIEYaTHOW TIOATOTOBKH, U CJISAYIOIIEeH eYaTHOW padOThl IPUHTMACTEPOB.

IIpaBoBas oroBopka

Bce npaBa 3ammmiensl. Hukakasi yacTb, 31eKTPOHHON BEpPCHU IAHHON KHUTH, HE MOXET ObITh
BOCIIPOM3BE/IEHA, B KAKOW Obl TO HU ObLIO (hopMe, U KaKUMH Obl TO HU OBUIO CPE/ICTBAaMM, BKJIIOYAS]
pasmerntieHre B cetr VIHTEpHET U B KOPIOPATUBHBIX CETSAX, IJIs1 YACTHOTO U MyOJIMYHOTO TOJTb30Ba-
HUsI, 03 MUCBMEHHOTO pa3pelleHus BiaJiesblia aBTOPCKUX NpaB. © DneKkTpoHHast BepCHsl KHUTU
MOJIrOTOBJIEHA M3/1aTenbeTBOM Ridero.ru.

B xynoxecTBeHHOM O(OPMJIEHUH AAHHOW KHUI'M NPUMEHEHa WJUIIOCTpalysl, UCIIONb3yeMast
0e3 JIMLEeH3MH, ¢ YKa3aHUEM aKTMBHOW CCBUIKM Ha UCTOYHUK MHTEpHET-pecypca www.look.com.ua.,
temaTrka KocMoc — kaptrHkH, Ne16843. B opopmiieHrN BHYTPEHHUX WILTIOCTPALIAN UCTIONB30BAHBI
oromumocTpary 6e3 JMIEH3UH ¢ MHTEepHET-pecypcoB www.look.com.ua., Temaruka Kocmoc —
kaptuHKY, Ne30818, www.kartinkijane.ru., temaruka Kocmoc — kaptunku, Ne43741 u Nel5216,
www.wallpaperscraft.ru., Tematuka KocMoc — KapTUHKHM (TU1aHeTa, KOJbLO, aCTEPOMIbl), (POTOMII-
JIOCTpALMs MO JMUEH3UH (PoTOCTOKOBOM KommnaHuu Depositphotos.com, a Takxke «3emis B KOC-
Moce», aBTop @ Antartis, uHTepHeT-pecypc https://wiki2.org, u ¢porommmocrpauus «['ocynapcTBen-
Hbli (prar Poccuiickoit @enepanumy», UCMIONb3yEMBIM C YKa3aHHEM aKTUBHOW CCHUJIKA HA UCTOUHUK
MHTEpHET-pecypca www.boombob.ru, Copyright © 2014—2016.

dopmupoBanue Bcell MH(OPMALMOHHOM 0a3bl AAHHOTO HMHTEPBBIO-NIPOAOJIKEHUS, SBIS-
€TCs1 MOJTHOCTBIO TOXJECTBEHHBIM JEHCTBUEM, CO3BYYHBIM BCEH MMIEPATUBHON MH(MOPMALMOHHON
COCTaBJISIIONIEN, UCXOASIIEN U3 OpuruHaia Hacrosmero «Alien Interview (MHTepBbIO ¢ MHOCTpaH-
uem)», nomydeHHoro Matilda ODonnel Macelroy (Matunsgon Ollonnen Makenpoit), Xyooxe-
CTBEHHO NepepadOTaHHOTrO, U aBTOPCKU OhOPMIIEHHOT'O OCHOBHOTO TEKCTa, pegakropoM Lawrence
R. Spencer (JIoypercom Puuapnom Criercepom), usparenscrso Lulu.com, CILHA, 2008 r., 6e3ycnos-
HBIE aBTOPCKHUE ITPaBa KOTOPOTI'0, 3aIlMIIEHBI, KaK BHYTPEHHUM 3akoHonaresibcteom CIIA Ha nHTeN-
JIEKTYaJIbHYI0 COOCTBEHHOCTbD, TaK M €IMHOW CUCTEMOM 3aIllTHl MEK/IyHAPOJHOTO MPaBa.

Bcesikas nHast cBA3b C yKa3aHHBIM IPOU3BE/ICHUEM, SIBJISETCS PE3y/IbTaTOM CJIOXKHOW M JOJI-
rOBpeMeHHOI paboThl 1o nonydeHuto nHgopmanuu Muoro Pona, coobmaemoit B Tenenarnyeckom
pexknMe MH(POPMALIMOHHON MeuTalu. B ¢BsA3M ¢ TeM, 4To JaHHast MH(OpMAaLIMOHHAsI COCTABIISIIO-
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11asi UMeeT OYeHb CJIOKHBIN Habop Enunoro MudopmarnmonHoro I[Mo3Hanus1, HEOOXOAUMO AOTIOTHU-
TEJIbHO YKa3aTh Ha (paKT TOTO, YTO BCS MpeJocTaBieHHass WH(pOpMaIus, He SBIeTCs, aOCOMIOTHO
BBIMBIIIUIEHHOM, U HE Mpenonaraer K (popMe MOMEHTAJIbHOIO OTBEp:KeHUs1. Bce ykazaHHbIe MaTepu-
aJibl SABJISIIOTCS PE3YJIbTATOM OCMBICIIEHHOTO JeiicTBUs nogaun Equnoro MHgpopmanmonHoro bioka,
MIPEJOCTABISIEMOrO Ha YCJIOBUSIX, TaK, KaK €CTh, M 1O IJIABHOW CYTH CBOEH, OTHOCATCS K PEXUMY
CO3JaHMs1 UH(POPMALIMOHHOTO KaHajla Macc — MeIMAHOIN HalpaBJI€HHOCTH CTOPOHHETO HAJIMYKS.

ABTOp JaHHON KHUTH He 00JaJaeT MpaBOM aBTOPCKOM BOJM K M3MEHEHMIO TeX WJIM WHBIX
TMOJIOXKEHUI MH(POPMAITMOHHOH MOAA4X BCEro 00bEMa OCHOBHOTO TEKCTa HACTOSIIETO MHTEPBBIO-TTPO-
nomkeHusi. Bes ucxonsmiasi nHOpMaIMOHHAsi HAMPaBJIeHHOCTh MMEET MECTO ObITh B KauyecTBe
NepBUYHBIX 37eMeHToB [lo3HaHus, npennonarawoiiero, MMeHHo kak Kocmuueckoe duinocodcekoe
[Mocnanue moasm 3emiu. Besikast unas cBsa3b ¢ umeomumucs B Equnom Mudopmanmonnom Ione
3eMJIM, HAaKOIJIEHHBIMH 3HAHUSIMU 3€MHOT'O YEJIOBEUECTBA, SIBJISIETCS UCKJIIOUUTEIBHO CPABHUTEb-
HOMU, 1 He sIBJIsieTcs (PAKTOpOM onpoBep:keHus. Besikas nHast CBSI3b CO BCEMU UMEIOLMMUCS paKTaMu
HETIOCPEICTBEHHOTO HAJIMYMSI MHOKECTBEHHBIX M PETUCTPUPYEMBIX CITy4aeB OOHAPYKEHUsI U TOsIBIIE-
nust HJ1O, siBsieTcs neiom 1okaszaTeabHbIM, HO TPeOYIOIIM HaJTMUus BBICOKOKYJIBTYPHOTO, HE Orpa-
HUYEHHOTO HU3KOMPOOHBIMU (DAaHTA3MSIMU, YEITOBEYECKOTO CO3HAHU S, IMEIOIIEro JOCTYI K Bricim
3HaHUsM.

ABTOp JAaHHOW KHUTY HE HECET HUKAKOW MOPAJIbHOW M I0pPUINYECKOI OTBETCTBEHHOCTH 3a BCE
dakter Unpopmarmonroro [Nocnanusi, npeaocrapisieMble UM CaMOM IIMPOKON OOIIECTBEHHOCTH
3emuu, 100 OH SIBJISIETCS UCKITIOUMTENTBHO TOJIBKO METMYMOM-TIOCPEAHUKOM Mesk 1y Beiciimiv Co3Ha-
HueM Bcenennoi u equnoi uHgpacrpykrypoir apopmarmonsoro Onosemienuss 3emiu. Beskas
MHas poJib aBTOPA CTPOrO OrpaHMUYEHA €ro KOHKPETHBIMU CHIOCOOHOCTMU K Boctpusitio VHpop-
MarMoHHbIX [I0TOKOB MHOTO HarpaBJieHUS.

Cucrema nopaun Mugopmanmonnsix Ilocnanuii uMeeT oueHb CJI0XKHBIE 151 OJHOMOMEHTHOTO
[To3Hanus MH(POPMALIMOHHBIE COCTAaBIISIOIIME, HE MPEAINOJaramie HUKakux (opM yIpoLIeHus,
CBOMCTBEHHBIX IPaMMaTHKe PYCCKOTO s13bIKa. Tem Ooee uTo BCSIKOE M3JIOKEeHUe B (popMare MakCH-
MaJIbHOM KPAaTKOCTU HE HECET CBOEro HACTOSIIEro MH(OPMAIIMOHHOTO TIOChLIA, U UMEET CBOWCTBO
u3bsicHeHUs1 Bricielr MpIcii B MaKCUMaJTbHO OOBEMHOM M BBIICPKAaHHOU hopme.

Bcskas unas cBsa3b ¢ Beiciimm Co3HaHMEM MMEET CBOMCTBO IOCTOSIHHOTO CBOETO ITPUCYTCTBUS
B Enunom Mupopmanmonnom Ilone 3emin. Besikas vHas cBs3b B BUJIE JAJIBHEWIIETO MPOAOJIKE-
HUS e€, uMeeT CBOUCTBO K co3aanuio Eaunoro Mudgopmarmonnoro Kanana Ilonaun, B Hanpasie-
HUM UCKJIIOUMTENIBHO TOJIBKO B CTOPOHY 3eMHOM Poccuiickoii rocygapcTBeHHOCTU. Bee mpoune nnble,
HE UMEIOT HUKAKUX TOJTHBIX MPaB Ha CO3/IaHKe MOJ0OHBIX KaHAJIOB, UCKIIOUUATEIBHO TOJIBKO JIUIIH
C TOYKM 3pEHUs pPa3pellaloniero MmpeleleHTa HelmocpeICTBeHHO Poccuiicko rocyapcTBEHHOCTH.
Cama Poccuiickast rocynapcTBEHHOCTb 001aJaeT MPaBOM IKCKJIO3UBHOTO Ha TO, OECKOHEYHOTO Ipe-
neneHTa norpebnenus moodoro HoBoro [To3HaHMsI B OCHOBE CBOETO CTPATErMUECKOro HAIpaBJICHHUS,
OTHOCSIIETOCs MCKITIOUUTENBHO K (pakTopy « Edunozo Hayuonaavnozo Ipoekma Poccuu».

Co3znaHue 1aHHOM KHUIM-MHTEPBbBIO, COIPOBOXJAIOCh HEKOTOPHIM KOJMYECTBOM IPUBOIM-
MBIX TEPMHHOB, HEOOXOAMMBIX /151 0003HAUEHHSI MHOKECTBEHHBIX OIPE/IeNICHUH WITH ISCTBUM, HITH
BOOOIIIE MPOIIECCOB MHOTO pojia TIOHMMaHUsA, TeM Oonee uto cama crermduka Muoro Io3nanus,
€CTh MPOLIECC MPUBJICUYSHNS 3MHOTO CO3HAHMSI K TIOHUMAHUI0 OCOOEHHOCTEH CYIIECTBOBAHUS U Pa3-
BuTHs MHOTO Pazyma, oO1ieHne ¢ KOTOpbIM MPEeICTaBIISIET OONbIINE CIOKHOCTH, TIOCKOJIbKY OTepH-
POBaHNE MHOXECTBEHHBIMU CUMBOJIAMHU M COKPALIEHHBIMU ITOHATUAMM, CBOVCTBEHHBIMU Bbriciiemy
O6pa3zy MplnuieHns, HEBO3MOKHO, K MOHMMAHMIO ONepaTopoOM HAy4HOW JIMHTBUCTHKH. Bce ome-
paluy repeBojia TEXHUYECKUX TEPMUHOB, OOIIECTBEHHBIX M JPYTMX TMOHSTHHA, CBEIEHBI K ollepa-
UM 110100pa MOIOOHBIX MOHSATHIA U U3JI0KEHUH, B BUJE CHOCOK, IPEJICTABICHHBIX B KOHIIE JaAHHOM
KHUTHU. Bee oneparmu JOCIOBHBIX COMMAKEHUI TEPMUHOB M 0003HAYEHHA, IIPOU3BOAMIIHCH TIO TTIOUC-
KOBBIM CHUCTEMaM OIEPaTUBHOIO IOUCKA 3€MHBIX AHAJIOTOB JIEKTPOHHBIX MH(POPMALIMOHHBIX MOPTa-
JIOB: www.google.com, www.yandex.ru, www.mail.ru, ru.wikipedia.org.
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Pa3zeumue nayku, kaxk makoeoi, éceueno 3a8UcCUm OmM HANPABACHUS.
pazeumust Eounozo Ooéwecmeennozo Co3HaHUSI, 80CHPUHUMANOULE20 C8OH)
YNpasaAsiowyro poav, 8 Kauecmee 2apaHma COXPAHEeHUs, COOCMEEHHOTL
uoenmuunocmu Mvicasweii Mamepuu.

IIPE/TUCJIOBHE - OCO3HAHMUE:

«Pa3eumue Hay4HOIl KOMNEMEHUUU 8 Kauecmae OUAN02a MEHCOY MHOHCECNEEHHbLVMIL NPO-
A6aeHUAMU Pu3uuecKoll aKmueHOCMU UeN08eUecK020 MbIULACHUS, U COOMEEeMCmEYyouuUMU
nposigaeHusmMu Pu3uueckoll AaKMuUeHOCMU MAMepPUl OKPYICArouLe20 Mupa, 001X4CHO NPU3HA-
8AMbCSL INEMEHMOM HEO00X00UMO20 PA3YMEHUS, KOMOPLIM U 00ANHCHO PYKOBOOCHBEO8AMbC
uenogeueckoe co3Hanue. Bes pazauunocms eocnpusmusi umeroujuxcs Gusuueckux 3aK0HO8
HACMOAUWLE20 8peMeHU pa3eumusl, He NOAAzAem K MOMY, WMoObl cama pa3AuvHOCHb 3aK0-
HO08 u 3axonomeprocmeil Qouwiezo Pazeumus Mamepuaawvhoii Bceaennoil, noaazanaacey Ha y2ooy
0MOeAbHO20 CO3ZHAHUSL MbICASULE20 UeN08EKA, HECNOCOOH020 8 0OUHOUKY CO8epulamv Kakue-
AuGo 3HaAUUMble OMKPbIMUS, MAK KakK 0yoyuiee camoil HAYKU UCKAHOUUMENbHO 34 8Ce00-
wett gpopmoil Koanrexkmusnozo meopuecmaa. Cozoanue Eounoii Hayxku 6 ueaom, ¢ coemeuién-
HbolMU PYHKUUIMU HUIUKO-MAmMeMamUuuecKo20 annapama, ecmov eOUHCMEEeHHAST ANbePHa-
musa scemy Oowemy Iloznanuro Eounoii Kyavmyper Pusuueckozo Mupo3zoanus Bcenennoil.
OobocHosanue eOUHCMBA 8 CO30AHUU eOUHBIX Ue1e8blX HANPABAeHUIL 00uez0 pa3sumus HayKu,
3UdcOemcss HA NOHSIMUSX UCKAIOUUMENAbHOU N0SAbHOCIU COOCMEEHHOU mamepuu pu3udve-
ckoii npupoowt k Iloznanuto Buympenneit Cmpykmypor Mamepuanvhoii Bceaennoil. Ymenue
oowenus ¢ 3axonamu Edunoodpazus Puzuueckoii Mamepuu, nanpamyro ceészano ¢ Mame-
pueii Ymcmeennozo Ilpeodonenuss Heznanus, umerouiezo eOUHCMEEeHHOCMb C80€20 0CYHCOCHUSL
8 uacmu OMmHOCUMENbHOU HeOOCMYNHOCMU K C80eMYy RONPABAEHUI) MeMU Cpeocmeamu Hayy-
H020 Mvuuunenus, 2ocnoocmeyrouiezo Hvine. PopmanrvrHocmo npeodonenust epanuy, Heznanus
HAX00UMCS 8 HANPABACHUU NPEOOONECHUSL CAMBIX MUHUMANbHBIX 2DAHUY, CONPOMUBNAEHUS NPOY-
HbIX cmandoapmos ymeepycoenus: He boowcecmeennocmu Ilo3nanus, a camocmosimenvHocmu
umerouwuxcs pakmos camono3HanHus NPUPoObl CPeOCmMeamu MamepuaIbHO20 MUPOOUYULEHU S,
MHOIHCECMBEHHO 00MAHBIBAIOWUX COOCBEEHHbIE UYE8CMEa NPUPOOHOTL Mamepuu ooduieuenoseue-
cKo020 co3nanusi. Heodxooumocmu nepeyoedicoeHusi cmaikusaemcst ¢ 320UCmuUecKum ymeep-
JHcOeHueM Yoice umerouye2ocsi HaKkonaennoz2o Ilosnanus, 6 Kopne omauuarouiezocst om oelicmeu-
MeAbHO20, HO 0MEeP2aemMo20 HACMOSIWUM, UOO He MOodcem Oblmb YUCMOI HAYKU MOALKO paou
HAYKU, U UCRONb308AHUE €€ MOAbKO MAK, Hecém & cede HeOpedxcHocmb 8 omuoutenuu K Ilo3na-
Huto sooouwe. Camocmosmenvnocmo Ecmecmeennozo Iloznanus Ocnos Mamepuanwvnoii Ilpu-
poovl Bewjecmea ucxooum u3 Iloznanus Beauuus Eounozo 3axona Camocoxpanenus Eounoii
Anepeuu Ipocmpancmea u Bpemenu, HacmosimeavbHo OUKMYKOWUX COOCMBEEHHBLIL KOMNPOMAm
HA OMOeAbHble I1eMEHMbL NONBLIMOK NPOHUKHOBEHUS 8 MAIIHY NPUPOoObl AMOMA Geu,ecmad
mamepuu puzuueckozo npossaenus. Heooxooumocms cozoanusi Eounozo Hncmumyma Pusu-
ueckoii Mamepuu Bewecmaa, Ha3pena KpailHe 0a8HO, HO 0C.1eNA€eHUe HAYKU 8 UACMU CO30aHUs
OPYIHCUSL MACCOB020 YHUUNMOINCEHUSL 8blEeN0 €€ NO0 COOCMBEEHHbIE 2PAHUUBL CAMO0ZPAHUYUECHUS]
COOCMEEHH020 pa3sumusi, Kaparouye20 HayKy HeooyMeHUeM COOCHBEEHHO20 NOPAMICEHUS. 8 UACU
0maepIiceHUs1 OCHOBHbBIX 2nasHeliuux 3akono8 Ecmecmeennozo Mupo3oanus. Bvisepmul cosepe-
MEHHOIl HaYKU He UMem eO0UH020 U Uen020 000CHO8AHUS C80€il HAYUHOIU 0esimeabHOCmU
8 CaMblX NPOCMEUUUX INEMEHMAX MAMEeMAMUUECK020 MO0eAUPOSAHUSL CIPYKMYPbL Geule-
cmea, u 8 ueaom npeodaadaem 4ucmo nompeouUmenbcKuil n00X00 K HU308blM 38eHbAM eOu-
Hotl npoonemvl Tloznanus Eounoii Taiinbt Mupo3oanus, mozoa Kak, oHa umeem npuopumem
K pazeumuro He o0Uie20 MEXHON02UUECK020 NAAHA N0 CO30AHUI0 8PEMEHHBIX NPUOPUMEMO8
npesocxo0cmaea, HO UCKAIOUUMENbHO NPesaupyem 6 CmopoHy cO30aHUsl e0UH020 NPOOYKma
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b. A. AnemkoB. «[locimanme ot TeX, KTO COBCEM pAOOM. .. MaremaTtndeckoe odecrieueHre HOBEHMIIEro TEXHOIOIMUECKOTO
pa3sBUTHA 3emam»

Oowecmeennozo Mvlunenus, cozoarouiezo npeyedeHmsl pazsumusi Hayku noo g.razom Eounozo
Oowecmeennozo Ilompeodnenus baaza Oowecmeennozo Pazsumus, edunoii hopmol 00e0uHéH-
H020 cocmosiHusi Hapo0oe 3emau. Toavko edunblil npeyedenm nozaouieHust, 3nanuii Hemunnoii
IIpupoovr Oowecmaennozo Mupo3zoanus, umeen cmovlca K CO30aHUI0 HAYKU 3A8MPAuIHe20 OHs,
koz20a éce Eounvie Oouwecmeennvie Ycuaus Eounozo Hapooa 3emau, nanpasienvt 8 cmopony
cozoanus Eounoit Koncmumyuyuonanvhoii @opmut Eounozo Oowecmsennozo Pazsumus, nanps-
myro dhopmyaupyrougezo 3ad0auu Eounozo Hayunozo Mulunenus, 8 CmopoHy co30anus Hogell-
wezo noaoxcenus: Eounozo Hucmumyma Kocmuueckozo Pazeumusi».

— BBICIHIHHI KOCMUYECKHH PA3ZYM —

Heooxooumocmov eviycusanus a8ceil umerouwieiica maccol Mvicasuiezo
Hacaeous 3emau, umeem noo co00ll OCHOBAHUS K CO30AHUIO HOBOI
cucmemamuxu GuzuKo-mamemamuueckozo 00ecneueHusl.

I'enepan-kanuman JxkcneouyuoHHo20
Kopnyca Oboracmu,

Clsak

03.05.2019

OnwucarebHOE HAYaJI0 MPUCYTCTBUS HEPA3PEIIMMBIX MAaTEMATUUECKUX 3a1a4 TEKYIEN coBpe-
MEHHOCTH Hay4YHOU 3emMiid (KOPOTKOE MPEIUCIIOBHE).

3AJIAYM THICAYEJIETU A2
PEINIEHHBIE 3AJJAYN

I'umore3a Ilyankape

Ocnoenas cmamous: I'unoresa Ilyankape.

Cuwnraercs HauboJee U3BECTHOU podaeMoii Tononoruu. HedopmanbHo roBopsi, OHA yTBep-
KIAET, YTO BCAKUU TPEXMEPHBI «OOBEKT», OONMAJA0IIUi HEKOTOPBIMU CBONCTBAMH TPEXMep-
HOM cpepsl (HanmpuMep, Kaxaasi eT/1sl BHYTPH HEro J0JKHA ObITh CTSATMBaeMa), 00s13aH ObITh chepoit
C TOUYHOCTBIO 70 AehopMaluu.

[Tpemus 3a gokazarenbcTBo runotessl [lyankape npucyxaena B 2010 rogy poccuiickomy mare-
matuky ['puropuio [lepensmany [1], onyomukoBasiiemy B 2002 rogy cepuio padoT, U3 KOTOPBIX Clie-
AyeT CHpaBeJIMBOCTb TMIIOTE3bl, HO YUEHBIM OTKA3aJICs 3Ty MPEMUIO MPUHSATH, KaK PaHbIIEe OTKa-
3aj1cst OT PUIIACOBCKOM NPEMMUHU.

HEPEIIEHHBIE 3AJAUU

PaBencrBo ki1accos P u NP

Ocnosnas cmamvs: PaBeHcTBO KiaccoB P u NP.

Eciu nmonoxuTenbHeIl OTBET HAa KAKOM-TO BONPOC MOXHO Obicmpo (3a TNOJMHOMHUAIIb-
HOE BpeMs) IPOBEPUTH (KCMOJB3Ysl HEKOTOPYIO BCIIOMOTATeNIbHYI0 MH(OpPMALMIO, Ha3bIBAEMYIO
cepTU(UKATOM), TO BEPHO JIM, YTO M CaM OTBET (BMeCTe C CepTU(MUKATOM) Ha 3TOT BOIPOC
MOHO Obicmpo HauTH? 3aauu BTOPOro TUIA OTHOCATCA K Kiiaccy P, nepBoro — k kiaccy NP. Ipo-
O1ema paBeHCTBA STUX KJIACCOB SIBJISIETCS] OQHOM M3 BaXKHEUIIMX MPoOJIeM TEOPUH aJITOPUTMOB.

2 Marepuan u3 Bukuneann — cBOOOAHOM SHIMKIIONEANN. 3a1aUK THICSYENETHs] — CEMb OTKPBITHIX MaTeMaTHYEeCKHX Npobnem,
onpeaenéHHblx Maremarrueckum uHetuTyToM Kimas B 2000 rogy, Kak «BaskHble KIACCHUYECKHUE 3aJa4H, PellieHHe KOTOPBIX He HailiIeHO
BOT YK€ B TeUEHHE MHOTHX JIET», 32 PellieHHe Kak 0ol U3 KOTOpbIX, oOelaHo Bo3Harpaxaenue B 1 mutH noyutapos CIHA. CymectByer
HCTOpUYECKas MapajuieNb MekIy 3aJadyaMM ThICSYeneTHs U crrckoM npodiem ['miabGepra 1900 rozma, okasaBIIMM CYIIECTBEHHOE
BJIMSIHUE Ha pa3BuUTHE MateMaTuku B XX Beke; u3 23 npobnem ['mibbepra GONBIIMHCTBO yXe PEIIeHb], U TOJIBKO OfIHA — THIIOTe3a
Pumana — Bonuia B criucok 3aaad teicstuenietus. I1o cocrosauio Ha 2019 ron, TOJIBKO OfHA U3 CEMU 3ajay ThICAUYENeTHs (TUIoTe3a
I[Tyankape) perneHa.
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b. A. AnemkoB. «[locimanme ot TeX, KTO COBCEM pAOOM. .. MaremaTtndeckoe odecrieueHre HOBEHMIIEro TEXHOIOIMUECKOTO
pa3sBUTHA 3emam»

I'mmoTe3a Xomxka

Ocnosnas cmamus: I'unore3a Xomxa.

Baxnas mpoOnema ayireOpanueckoi reomeTpud. ['MmoTe3a ONMUCHIBaeT KJIACCHI KOTOMOJIO-
I'Mii Ha KOMILUIEKCHBIX TTPOSKTHBHBIX MHOTOOOpPAa3UsiX, peain3yeMble aireOpandecKuMu MOIMHOTO-
o0pazusMu

I'mnore3a Pumana

Ocnosnas cmamws: I'nnore3a Pumana.

l'mnote3a r1acuT, YTO BCe HETPUBUAIBHBIE (TO €CTh MMEIOIIE HEHYIEBYI0 MHUMYIO YacTh)
Hy/u A3eta-QyHKIMYM PrMaHa umMeloT JelcTBUTENbHYIO YacThb 1/2.

E€ nokasatenbCTBO WM OMpoBepXkeHue, OyJeT UMEeTh JajleKo MIYIIUe OCIeACTBUS Il TeO-
pum umrces, 0cOOEHHO B 00JIaCTH pacripeesieHusi MpocThiX yncen. ['unoreza Pumana 6bl1a BOChbMOi
B criicke npooiem ['mnpOepra. B ciydae myOnukanuy KOHTpripuMepa K rurnorte3e Prumana, ydeéHblit
coBeT MHCTUTYTa Kiasi BpaBe pemmmTh, MOKHO JIM CYMTATh JaHHBIA KOHTPIPUMEP OKOHYATEIbHbIM
pelieHreM poOIeMBbl, WITH ke TipodieMa MOXeT ObITh TiepedopMyarpoBaHa B Oosee y3Kou dopme
Y OCTaBJIeHa OTKPBITOH (B IMOCJIEHEM CITydae aBTOPY KOHTPIPUMEPA MOKET OBbITh BhIILIaueH HeOOIIb-
IIOM TIpU3).

Teopus fAnra — Muaica

Ocnoenasi cmamoes: KBantoBas Teopus Axra — Musuica.

3anava u3 obnactu pU3MKM MeMeHTapHbIX yacThll. TpedyeTcs 1oKa3aTh, 4To 1151 000 Mpo-
CTOM KOMMaKTHOM KanmOpoBouyno rpymmsl {\displaystyle G} kBaHToBasi Teopusi fIura — Musuica
i npocrpanceTBa {\displaystyle \mathbb {R} * {4}} (4eTpIp€éxmMepHOro npocTpaHCTBa-BPEMEHH)
CYILECTBYET U UMEET HEHYJIEBYIO CIIEKTPAJIbHYIO IIE/Ib. DTO YTBEPKIEHUE COOTBETCTBYET IKCIIEPU-
MEHTAJIbHBIM JAHHBIM U YMCIIEHHOMY MOJIEJIMPOBAHMUIO, OTHAKO JOKA3aTh €ro JI0 CUX MOP HE YAAJIOCh.

CymecTrBoBaHue H INIaKOCTh pelIeHnin

ypaBHenuii HaBbe — CTokca

OcHoenas cmamus: CyliecTBOBaHUE U INIAJIKOCTh pelieHui ypaBHeHuil HaBbe — CTokca

Vpasuenust HaBbe — CTOKCa OMUCHIBAIOT IBUKEHHUE BSI3KON KUAKOCTU. OiHA U3 BaXKHEUIIIUX
3aJa4 ruIpOAHAMUKH.

I'mnore3a bépua — CBunnepToH — [laiiepa

Ocnosnas cmamwsi: 'unore3a bépua — CeunneptoH — [laitepa.

l'unoresa cBsi3aHa ¢ ypaBHEHUAMM JUIMITUYECKUX KPUBbIX Y MHOKECTBOM MX pallMOHAIbHBIX
pellIeHuN.

OnucaHHble BbIlIE MaTeMaTM4ecKUe 3a7ayd, U3 TaK Ha3bIBAEMOIO CIHMCKA Hepa3pelIMMBbIX
3aJa4 OINpeaessieMOro TEKYILEro CTOJIETHs, UMEIOT (DAKTUYECKOE CBOE IpeHAa3HAYEHNE B KauecTBe
OTHeNbHBIX eMeHTOB Equnoit CTpykTypbl MupoBo33penueckoro Barisia o0imero pa3Butus mare-
MaTUYECKOTO MBIIIJICHH I, CBOUCTBEHHOTO CAMOU HAYaIbHOM (pa3e mpeoioieHust pyoexei ecTecTBO-
3HaHUSI, TPUCYIIMX CAMOM COBPEMEHHOCTH MaTtemaTtuyeckor 3emin. Ha camom ke jiene, Bce yKasbl-
BaeMbl€ BHILIE 3a/la4uM Hepa3pelmuMoro auanasoHa EnuHoro Maremarnyeckoro MepliiuieHus: 3emiu,
COBEPIIEHHO HE YYMUTHIBAIOT CAMOTO TJIABHOTO, UCTEKAIOIIETO U3 COOCTBEHHBIX PEIICHUM, TAaHHBIX
3aga4. Bc€ gesno B TOM, YTO TOJNBKO TPY U3 HUX MO HacToseMy npuHaaiexar Equnoit Teopuu Ipo-
CTpaHCTBa M BpeMeHu, BXOASIIMX Ha IpaBax OTAEIbHBIX apTYMEHTOB HACTOSAIIEr0 MaTeMaTu4ecKoro
00OCHOBaHMS UX TOXJECTBEHHOM MPUHAUIEKHOCTH K HECKOJIBKMM I'PYIIaM BHYTPEHHHUX TOJIOXe-
Huil camoil Enqunoit Teopuu [IpoctpanctBa u Bpemenu. CrenaeM NonbITKy KiaccuUKalyuy eAUHON
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b. A. AnemkoB. «[locimanme ot TeX, KTO COBCEM pAOOM. .. MaremaTtndeckoe odecrieueHre HOBEHMIIEro TEXHOIOIMUECKOTO
pa3sBUTHA 3emam»

MIPUHA/IJIEKHOCTU BCEX TPEX JOKA3ATEIbCTB, K KOTOPBHIM ITPUHAAJIEKAT CIEAYIOIIME MaTeMaTuYeCK1e
000CHOBaHMS, ITO:

* MaTtemMaTuueckas teopus SHra-Muiuica;

* MaTeMaTH4YecKasl TeOpUsl IMIIOTE3bl XOIKa;

» matematrueckast teopust CyliecTBoBaHUs U IagKocTu ypaBHeHuil HaBbe-Crokca.

Hauném c nocnenHeid, U3 BbllIE YKa3aHHbIX, TO €CTh C CyLLECTBOBaHUs ypaBHeHHs Habbe-
Crokca, MIMEIoIIero caMoe Majioe CBOE (pakTHUeCKoe 3HaueHHe B OOINEd TEOprH TUIIEPITPOCTPaH-
CTBA, M IMEET CBOE HACTOsIIee 3HAYEHNE B KAUeCTBE PEIeHUsI CaMOi OTAEIbHOM MpoOaeMbl riepe-
XO[a KauecTBa WCKAXEHWUU OT/ENbHBIX JIMHUI TUIEPHIPOCTPAHCTBEHHBIX MCKAKEHUH, BO3HUKAIO-
IMX B Ipolecce Mepexona OT CKOPOCTEW OINpelesIEHHOro AMana3oHa HapallMBaHWs KOHCTaHTHI
HEU3MEHHOCTH HApYILIeHHUsI TUTIEPIPOCTPAHCTBEHHBIX JIMHUM, BIMSIONIMX Ha 00Iee KauecTBO Iepe-
X0[a, OT OTHEJIbHOW TOINOHMMHUKM MPOCTPAHCTBA, K MPOCTPAHCTBY, HAXOASAIIEMYCSl Ha PaccTos-
HUSIX KPaTHBIX MOMEHTOB IEPEXOIOB OT COCTOSIHMSI BO30YkKIEHHOCTUM CAMOW MaTephH MPOCTPaH-
CTBA, 10 MOMEHTOB CO3/aHHS €AWHOMN, OOBEMHOIM MACChl TUTIEPITPOCTPAHCTBEHHOTO MIepexoa, 3TO
TaK Ha3bIBAa€MOE TPAHCTPAHUYHOE NIOJIOKEHUE CMEUIAIOILENCsl MaTepUy TPAHCTPAaHUYHOIO NEpexoa,
Mex Iy craaueit popmupoBanus Equnoii KynonbsHoit Dueprun MexkontaktHoro [lepexona u Mex ity
coznanuem Enunoi [poctpancreennoit Cuitel [epexona.

Tenepb B OTHOLIEHUM MaTeMaTuyeckoil Teopuu SIHra-Muinica, KOTOpoe IO CyLIECTBY IpH-
HAJIISKUT CaMOU OTAEIbHON (PYHKITUM TIO CO3/IaHUI0 KPAaeBBIX MCKAXAIOIIMX MOMEHTOB OOHApYKe-
HUS1 BO3MOKHOCTH BKJIIOUEHHU I, TOM WJIA MHOM TOUYKH ITPOCTPAHCTBA, B SHEPIETUUECKOE COTIPSIKEHHE
C €AMHOW CHCTEMOW NPUJIOKEHUsI KPAaeBbIX UCKAKEHUI MMPOCTPAHCTBA, B KAYECTBE €UHBIX JIMHUI
COIPOTUBJICHHU ST K 00Pa30BaHUI0 BOZMOKHOCTH TMITEPITPOCTPAHCTBEHHOTO Tiepexoaa. Oonamaer gax-
TUYeCKor nHTepnperanuei coznanus Oomeit Teopuu [NorpemHocteit Tpancrpannynbix [lepexonos,
yepe3 Enunyto Matepuio [IpoctpanctBa u Bpemenu, u oTHOCHTCS K LIeJIEBOM TpyIIe MaTeMaTuye-
CKOr0 arnraparta, oqHoi u3 kpaitHocrteil, Enunoro Pexumva Conporusnenus Marepuu IIpoctpaHcrtsa.

Crnenyromas MareMaTuyeckasi TeOpus, B KauecTBE IMIIOTe3bl XOIKa, UMEET CBOE HACTOsIIEe
IIPUMEHEHHUE B KAUECTBE HAIOJIHEHHU I OTHOM U3 Y3KUX TEOPUI OTIEIBHOTO IPOCTPAHCTBA BHEBPEMEH-
HOT'O KOHTHHYYMa, ITPA KOTOPOM CO3/1aETCs CUJIa MPEOI0IEHU I BHEIPOCTPAHCTBEHHbBIX UCKAKEHUI,
CJAEIYIOIIUX CO CTOPOHBI B3AaMMOAEHCTBYIOIIMX CHJT SHEPIeTUYECKUX CTPYHHBIX MCKakeHui OO0mein
Suepruu [IpocTpaHcTBa, MMEIOLLEH pa3IMyUHbIE CUCTEMBI CBOUX MEPEXOIOB IO CTENEHSAM CBOJAHOTO
yIpaBJIeHUs] BHYTPEHHEN reoMeTpHrel NCKakaeMoro MpOCTPaHCTBA.

Bce Tpu, BbllLIeONMCaHHbIE, MAaTEMaTUYECKHUE 3aJaud SIBHOM MaJIOM CJIOKHOCTH CBOETO TEO-
peTUYecKoro 0OOCHOBAHMSI, IMEIOT MPAKTUUYECKoe TpuMeHeHue B co3nanuu Equnoit Teopuu ITpo-
cTpaHCTBa M BpemeHu, XOTs camu 10 ceOe He OTHOCATCS] K KPaeyrojbHbIM OOOCHOBAHHSIM JIaHHOW
TEOpHUH, JaXe B CaMOI MaJjloil CBOer 4acTHOCTH. OCHOBaHUEM 3TOMY MOXKET CIIyKUTh OITUCATEIbHOE
000CHOBaHMe, HaXOJsIIeecs] B KOHIIE JaHHON KHUTH, B KOTOPOU CaMbIM KpaTKuM oOpa3zoM ¢hopMy-
JMpyeTcst 0OO0CHOBAHUE CO3/IaHU Sl TMIIEPIPOCTPAHCTBEHHOTO NIepexoa MeX Ay OTACTbHBIMU TOUKAMU
MIPOCTPAHCTBA, C LIEJIBI0 CO3JaHuUsI OOIIEN MPAKTUKHU TUIIEPIPOCTPAHCTBEHHBIX MepexoioB. JaHHast
YacTb ONMMCAHMs OTHOCUTCS K OMHOM M3 IIaB KHUTH, IO Ha3BaHWeM: «I[enesas npaxmuka 2unep-
RPOCMPAHCMEEHHBIX nepex00oes 6 oouei mamepuu Ilpocmpancmea Beeaennoit» . I1pu Bcex cBOMX
Ka4yecTBaxX KPaTKOCTH W3JIOKEHHMsI, OOIlee MOHSATHE O TEXHUKE MEXKIPOCTPAHCTBEHHBIX MEPEXO0I0B
JOBOJIUTCS B CaMOW OOBSICHUIMOM Ha TO, TOUKE 3pEHHS, HEe CIJMIIKOM ITyrasi YuTaTessl Ype3MepHOit
CJIO)KHOCTBIO BbIpaskeHHiH. OO0CHOBaHHME OOIIIEro KpUTepusi MEPEeXo0B U3 POCTPAHCTBA B IPOCTPaH-
CTBO, OOBSICHSIETCS CIIOCOOAMU CO3/IaHMSI, TaK HAa3bIBAEMbIX SHEPIreTHUECKHUX MPOKOJIOB MPOCTPaH-
CTBA, CO3/IaBAEMBIX OCOOBIMHU YPOBHSIMHU MPUMEHEHHS TEXHOIOTMYECKUX YCIOBHIA.

Ternepp, UTO KacaeTcst OCTABIIMXCS YETHIPEX MaTeMaTHYECKMX 0OOOCHOBAHUI Pa3IMYHON CTe-
TMIeHU BEPCHU yOeJUTENTbHOTO I0Ka3aTesIbCTBa. Tpr U3 HUX, 32 MCKITI0YeHHeM runotessl bépua-CBuH-
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. ALAS oB. «Ilocimanue oT Tex, KTO COBC ... Maremarnyeck OecIieyeHre HOBEMIIIErO TEXHOIOIMYECKOTO
b. A. AnemxkoB. «Ilocianue OT TeX, KTO COBCEM psiioM. .. MaremaTiudeckoe ot
pa3BUTHS 3eMIIn»

HepToHa-laiiepa, paccMaTpuBalOTCs B OOIIEH KOHLIETIMM U3JIOKEHUs B CaMOW KpaTkou ¢opme
IIOXOIYUBOrO OOBICHEHNA HECKOJIBKO HUXKE TEKCTOM.

Teopust TpEX Tel, WM YTO Takoe OUMOJsipHasi (hYyHKIIUS KakKAOro U3 Tel
B COOTHOILICHUW BO3CHCTBHS KakXJIOTO M3 HUX HA OTIEJBHYI0 MaTepHabHYIO
YaCTHUILY

[TpocrpaHcTBa 1 Bpemenu

(Orbital chaos, the three-body problem)

BosHukHOBeHHE Teopur TPEX Tel, MMEIOIUX OOIIy0 TPaBUTAMOHHYIO
COCTaBJISIIOLILY 0

U3 HECKOJIKMX I'PAaBUTAIIIOHHBIX OOBEKTOB

pa3HON 3HAYMMOCTH MACC U SHEPruil.

IloHumaHue ponu ecTeCTBEHHOU
I'PaBUIOJISIPHOM COCTABIISIOLLEN
Enunon Konerpykuuu
HeGecHoit MexaHuku.

2019
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pa3sBUTHA 3emam»

I'nasa 1
Ilonumanue posu HeodecHoiit MexaHuku
JIBILKYIIMXCA CaM000bEKTOB
Enunoro IIpocrpancrea u Bpemenn,
WJIH YTO TaKoe
NPUHIMI He0ECHOr0 ABHKEHHU BOOOIIIe

HpI/IHI/IMaﬂ BO BHUMaHUE CYHICCTBYIOIIYIO ACIIEKTHOCTb, TdK HA3bIBAEMOI'O (baKTOpa HE3aBU-
CUMOI'0 BO3Bpara, BCel MO3NIMHU HAYYHOI'O MHUPOBO33PCHUSA 3CMJ'II/I, K MHOXCECTBECHHBIM IIOJIOXKE-
HUAM YCTpOfICTBa HeOEeCHOro ITPOTUBOCTOSAHU A OECUNCIIEHHBIX MHOKECTB KOCMHUYECKUX 06T>CKTOB,
HCO6XO,HI/IMO MOHUMaTh CJICAYyIoUIee. Bea I/IH(ppaCTp}IKTypHaH COCTaBJIAIOIasA BCEH CHUCTEMBI 3eM-
Horo Ilo3nanms o MMpUHOUIIAX B3aPIMO,HeI>JICTBPIH CUCTEMbI CaMOJABUKYIINXCSH 00BEKTOB HEOECHOM
C(pepbl, MMpEXKAC BCETO, OTHOCATCA K TOYKE 3pCHUA CaMOABUXKYILIETOCHA 00BEKTA TAKOU MarepuaJjib-
HOU TOYKH, KOTOpOfI MMpEACTABIACTCA CaMa IJIaHETa 3emis. HBI/I)KCHI/IC e€ 1o TPAaCKTOpHUU Bpalie-
HHUA OTHOCUTEJIBHO I.[CHTpEUIbHOfI TOYKH HEOECHOM C(pepbl MECTHOI'O MaCH_ITa6a, ABJIACT CO60ﬁ, TakKk
Ha3bIBAEMYIO TPAHCITIO3UILIMOHHYIO CUCTEMY COBpAIIAIOINXCA 00BEKTOB HEOECHOM C(I)CPLI HUCKJIIOYN-
TEJILHO MECTHOTO MacIITada. HpI/ILIéM, BCAKOC MHOE€ COOTHOIIEHUE PEAJIbHOCTH B3aI/IMO,I[CI>JICTBYIOH_IHX
TEJI, UMECT, TdK HA3bIBAEMYIO CUCTEMY TpaHCl'IO?)I/II_IHﬁ COBMCCTHBIX CUCTEM I'PABUTALIMOHHBIX TIE€pE-
CEKAIoMMXCA, UMCIOIIUX COOTHOIICHUE CBOMUX COBMECCTHBIX COCTABJIAIOIIMX, MMCHHO, KaK (pOprI
coBpalarmnuxcd CUCTEM COBMECTHOI'O TPAHCIIO3WPOBAHUSA, 3daBUCAIICTO HUCKIIOYUTCIIBHO TOJIBKO
COBMECTHBIMU CUJIAMU I'PABUTATMOHHBIX HOJ'ICfI, KOTOPBIC CaMU I10 ceOe UMEIOT CTPYKTYPY OTHCJIbHbIX
pa3ﬂ0)KeHPII>i Ha TpU OTHCJIbHbIC COCTABJIAIONINE, UMCIOIIUE YEThIPEC (baKTopa paBHOfI CpaBHUMOCTH.

dakTop, nepsblit:

BO3,HCfICTBHC KaXX10ro rpaBUTAlMOHHOIO II0JIA, UMECT, TaK Ha3bIBAEMBbIN 3(1)(1)CKT COITPUKOC-
HOBEHHS BCel CYMMBI I'DaBUTALIMOHHBIX BO3My1.I.[CHPIﬁ, COBMECTHOI'O XapaKTepa BO3HCﬁCTBHH, HUMEIO-
X COBEPIICHHO, HOpOfI, Ppa3/INIHbIC XapAKTECPUCTUKU CUNCJICHH. HpI/I‘IéM, CaMbIM ABHBIM U3 HUX,
ABJIACTCA CUCTEMA BHYTPECHHETO PACIIOJIOKEHUA FpaBHTaI_II/IOHHOfl COCT&BJ’IHIOLHCfl, PIMCIOIJ.[CIZ COOT-
HOIICHUE BHYTPEHHUX CUJI COBMECTHOI'O ITIO3ULTUOHUPOBAHUA TEM 60J'IBIJ_ICC, yeM OoJIbllle cama KOH-
CTpYKIHA HeOECHOro TeJId, UMCIOIICTO KUHEMATUKY COOCTBEHHOIO BO3MYIIAIOMIETO I'paBUTALIMOH-
HOI0O KOMIIOHCHTA B HAIIpABJICHUHW MHOXCECTB NPYI'HX, HAXOOAIUNXCA HAa COBEPIICHHO PA3JIMYHBIX
JIMHEHHBIX PpacCTOAHUAX. HO, CcaMa CyMMa JINHEHHBIX paCCTOﬂHI/Iﬁ He SIBJISIETCS 0 CAMOM CyTn CcBOEN
CBO,[[HOfI C,HI/IHI/ILICfI COBMCCTHBIX I'PABUMETPUYCCKUX HOCTpOCHHfI, 160 Kaxjgad 1o cebde IrpaBUMET-
pyu4deCKas BEIN4YrHaA, €CTb, HE oonee 4yEeM, YJICH MECTHOM CHUCTEMBI ypaBHCHI/Iﬁ YCJIOBHOI'O IOpAOKa
MaTeMaTU4eCKOro CUucjieHus. Takum o6pa30M, (paKTOp HOMEP OAVH UMECT OTHOLICHUC NCKIIIOYN-
TEJIbHO K MECTHBIM CUCTEMaM TI'PABUMETPUYCCKUX HOCTpOCHI/Iﬁ OTACJIbHOT'O IOpAAKa, OTHOCALIC-
rocda 1o CBOMM BO3MOKHBIM BSaHMOHCﬁCTBHHM, HUCKJIIOYUTEIBHO, KaK, HpOCTCﬁI.H&H, QJIEMEHTapHadA
cocCTraBJyiAdmomasd, ot O6H_ICFO I'paBUMETPUYICCKOIO IMOCTPOCHUA O6LLICf/JI COOCHOCTHU O6H_II/IX B3aPIMOIleﬁ—
CTBHHMH.

dakrop, BTOPOI:

Enunas KOHCTPYKIUA I'PaBUMETPUYICCKOIO IMOCTPOCHUA HE UMECT CHI/IHOﬁ KOHL[CHTya)IbHOfI
MOJCJIA CTPOr0 YCTAHOBJICHHOI'O MOPAAKA I'PaBUMETPHUYECCKOTO BSaHMO,HCfICTBHH. B kaxaom otaenb-
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HOM CJIy4Jae MOCTPOEHHE I'PaBUMETPUUYECKON COCTABIISIONIEH N-TO KOJTMYECTBA OOBEKTOB HEOECHOTO
MeXaHHU3Ma YPEe3BbIYaliHO Pa3HUTCS, B CHIIy HEYUTEHHOCTH MHOKECTBEHHBIX KOMIIOHEHTOB I'DaBH-
METPUYECKUX NOCTpoeHui, B ToM uucie u Eaunoin Cucremsl I'paBumerpuueckoro Iloctpoenus,
MMEIOIIETO MPUPOAY U KYIbTYPY COBMECTHBIX CaMOOOECTIEYeHU TPABUMETPUIECKUX PEAKIIUI COB-
MECTHBIX B3aMMOJIEHCTBUM, YTO MPUBOJUT K CO3JAHUI0 MHOKECTBEHHBIX MOJENEH I'paBUMETpHYe-
CKMX moctpoenuil. Ho, Mexy TeMm, Kaxaas, COBEPIIEHHO OTAENbHas rpaBUMETPHYECKasi COCTaB-
JSI0IIAs UMEET, TaK Ha3blBaeMble KOMITOHEHTHI OT/ENIbHBIX B3aUMOJEWCTBUI I'DaBUMETPUUYECKUX
BO3MYIIAOIIXX UMITYJIbCHBIX TOTOKOB, UCXOSIIMX PABHOMEPHO OT BCEH CyMMbI BOSHUKAIOIIUX I'pa-
BUMETPUYECKUX UMIYJIBCHBIX MOCTpoeHni. Takum oOpa3om, (hakTop BTOPOM, ecTh, He Oojee yeM
BOCCO3/IAI0IIAs CUCTEMa PABHOBECHBIX HEOECHBIX MOCTPOCHUI, UMEIOITUX KauyeCTBa COBMECTHBIX B3a-
MMOJICUCTBUI TeM JIydIlFie, YeM MEHbBIINEe PACCTOSIHUSI MEXy HUMH CYIIECTBYIOT, U TEM XY/IIIIHUE,
10 Mepe COBMECTHBIX yIaJIeHUI OT COOCTBEHHBIX KOOPIMHAT COBMECTHBIX B3aUMOJICHUCTBUI.

Pakrop, TpeTHii:

CooTHollIeHEe KayecTBa U KOJIMYECTBA, COBMECTHO B3aMMOJIEHCTBYIOIINX I'PaBUMETPUUYECKUX
MOCTPOCHUI KaXJIOW OTHETHHOW KOHCTPYKIIMM HeOSCHOro MeXaHW3Ma B3aUMOJIEHCTBYIOIUX O0b-
eKTOB, SIBJISIETCSI B KQXKIOM OTAEIBHOM Cllyyae OyKBaJIbHOW KOHCTPYKIIMEH MCKIIIOYMTENHHO YacT-
Horo mexanusma ot Egunoit Kaprunel O6mero KoncrpykrusHoro Mcnonnenus. To, 4to MoxkeT
CUUTATbCS OTIEJIBHON YACTHOCTBIO, HE SIBJISIETCS OCHOBOOIIPEIEIISIOIIUM J1J1s1 BCEe €IUMHON KOHCTPYK-
u Oo6mero EcrectBenHoro Muposaanusi, Ho cama oourHocts Equnoro [Moctpoenns Muposnanus
Ha caMOM JieJie sIBJIsIeTCsl BCE TOH JKe YaCTHOCTBIO OT BeJMKOW cucteMbl EnnHooOpasus ['maBHOTO
I'paBunioctpoenusi Enqunoro Mupoznanus. Takum oOpa3oM, (hakTop TPETHIl OTHOCUTCS K OHOMY
u3 oOs3aTenbHbIX KomrnoHeHToB ExunHoit Kaprunel EcrectBeHHOro Mupo3naHus, UMEIOIIero BCio
CYMMY CBOMX OyKBAJIbHBIX BO3JIEHCTBUI Ha BCIO OYKBAJIbHYIO ccTeMy MuUpo3aaHusl.

PakTop, 4eTBEPTHIIL:

[IpumeHeHue B KauecTBE OCHOBBI I'PaBUMETPUYECKUX TIOCTPOEHUI, TaK Ha3bIBAEMOIO, CyIep-
BO3JICICTBUSI €UHON CUCTEMbl T'DAaBUMETPUUYECKUX BO3JECHCTBUIN, OCHOBAHHOIO Ha €CTECTBEH-
HOM TIOHSITUH, TaK Ha3bIBAEMOTO CJIosi «N», IMEIOIIero mprpoay Oosbiieit riryouHsl EcrectBeHHOTO
[No3HaHus O KyJIbType BHYTPHSAEPHBIX CHJI COBMECTHBIX B3aMMOJICHCTBHI, HAXOISAIIMXCS HA TTyOu-
Hax OKBApKOBOW CHCTeMbl OOIero OajaHca BHYTPUSICPHBIX CHJI COBMECTHOTO B3aMMOJIEHCTBUS,
MIPeICTaBIIsIET COOOM CaMyI0 MOIIIHYIO CHUTY BCeld CyryOoi CyMMBbI BHYTPUSIIEPHBIX B3aUMOJICHCTBHIA.
Takum obpa3om, BozzaencTBre dakTopa «N» SBISAETCS OTHOW M3 CAMbIX MPUOPUTETHBIX MO3UIIAIA
BCEH KyJIbTYypbhl MUPOBO33PEHUECKOTO armapara MaTeMaTH4ecKoro 00OCHOBaHUs1, OOIIel rpaBUMeT-
puueckon nocrosiHHo Exnuoit Kaptunsl EctectBenHOro Mupo3snanus, HaXoasIerocsi B paMmKax
Enunonn Kynbtypel I'paBumerpuueckoro PaBHoBecusi Bcenl [Ipupoapl beckoneunoi BceneHHOIA.
Hano Tosbko 100aBUTh OTHOCHTENIBHO TOTO, YTO BCE MPOYME IEMEHTHI TPABUMETPUIECKUX TTOCTPO-
€HUI MaJIO TOTO, YTO MMEIOT BeChbMa KapMHAJIbHBIE Pa3nyus, B CIOCO0aX 000CHOBAHUS METOAMU
MaTeMaTUYeCKMX U3bICKAHUI BECbMa HU3KOM KYJIbTYpPbl MECTHOM MPUPO/IBI MATEMATUUECKOTO arla-
para, B TOXe BpeMs UMEIOT IIPOOJIeMBI C Pa3IMIMsIMA MECTHBIX MATEMATUUYECKUX IIKOJI, He UMEIOIIHX
eIUHBIX [EHTPAIM30BAHHBIX HAYaJl, YTO MPUBOAUT B OOIIEH YacTH CBOEH, HE K €AMHOMN KYJbType
YeJIOBEYECKOTO MUPOBO33PEHU s, Ha €IMHbII MaccuB ectecTBeHHOro [lo3nanus o passurum Beenen-
HOM, a K OT/I€JIbHOMY MO3TAITHOMY HAKOIUIEHHIO KPOIIEYHBIX TOYEK MATEMAaTUUECKON ONOPbI, UMEI0-
X MHOKECTBEHHBIE Ae(PEKThI MEPCOHATIBHBIX OMMMOOK. TakiuM 00pa3oM, pe3ioMHpYsI BIILIECKA3aH-
HOE, MOKHO ITPUCTYITUTh K 0OOCHOBAHUIO PEIISHUS 384K He POCTO OHOTO0, IBYX, U TeM OoJiee TPEX
Pa3oM TeJsl aCTPOHOMHUYECKOUN CBOOOIB OPOUTATIBHBIX BPAILIEHU!, BOKPYT HEKOEH eIMHIYHON TOUKH
CaMOCTOSITEJIbHBIX BPAILCHUI, HO M JIOCTUYb TIOHMMAaHUsl OCHOB TOTO, YTO Ha3bIBAETCsS CBOOOION
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NnepeMECHUA OTHOCUTEIbHBIX €IUHUL] aCTPOHOMUYCCKUX HOCTpOCHHfI, KaK B Ka)KIIOfI OTI[e)IbHOfI
Cyryo0 MECTHOM CUCTEMHOM 00JIACTH COBMECTHBIX B3aMMOJIEHCTBUI, TaK 1 B O0Jiee YaCTHOM CUCTEMe
NPUMEPHOTO COOTBETCTBUS, TOPa30 OONBIIMX aCTPOHOMUYECKUX €IMHHUI] BO3MOKHOTO CPAaBHEHUSI.

IIpuodiau:kenue, nepsoe:

VYuuTteiBasi BO3MOXKHOCTH TOTO, UYTO JTI00asi CUCTEMA I'PaBUMETPHUECKUX TIOCTPOSHUN SIBJISIET
co0oii BecbMa 0OBEMHYIO KAaPTUHY COBMECTHBIX NEWCTBUI CEPKEK M MPOTUBOBECOB, HAIIPABIICH-
HBIX K CAMOCTOSITEJIbHOMY TIPOSIBJICHUIO €IMHOM KYJIbTYPBl TPABUMETPUYECKUX PABHOBECUM, TPeOy-
eTcsl CO3/IaHKe eJMHOrO MaTeMaTHUYeCcKOro arrapara, OoJjiee BBICIIEH CTENeH! MPOrPECCHPYIOIIEro
Pa3BUTHS, CXOIICTBEHHOTO C pa3BuTHEM Hayku o [To3Hanuu BeeneHHo#, Tem Oonee uTo cama crieu-
(uka rccreqoBaHMi OKOJIO3eMHOTO KOCMUYECKOTO IPOCTPAHCTBA B YACTHOCTH, U BCErO MPUHIIUTIH-
aspHOrO 00bEMa beckoneuHolt BeenenHoi, oOmagaeT npakTnyeckumu no3Hanusamu ExauHoit Kynb-
Typsl Mupono3HaHus.

Hcxons U3 3TOro OCHOBATEIbHOTO YTBEPXKICHUSI, HEOOXOAUMO COOOIIUTD TOMOIHUTENBHO CJie-
aytoree. Micxonst n3 HEM3MEHHOCTH OCHOBHBIX MOJIOXKEHHIA OOIIEH MaTeMaTUIeCKOU IIKOJIbI 3eMJTH,
MIPUXOUTCS BBECTH JOMOJHUTEIBHO HECKOJIBKO 3HAUEHUH MaTeMaTHMYeCKUX BEJIMYMH, UMEIOIINX
co00ii TOCTAaTOUHO OCHOBATEJIbHBIE (PU3UYECKUE ETUHUIIBI €IUMHON CYOKYIbTYPbl MaTEMaTHUECKOTO
BO33peHus1. IX HeMHOT0, BCEro OKOJIO IeCATKA, HO OHU MMEIOT HECOMHEHHYIO KYJIbTYpPY CBOETO MOIII-
HOT'O OCBEKAIOIIEro BO3ICHUCTBHUS Ha BCIO MAaTEMATHYECKYIO IIIKOTY 3eMJIH.

WTtak, B KauecTBe caMoro mepBoro M Hauoosee BaKHOTO OOOCHOBAHMS BBOAWTCS BEIMYMHA
(pusrueckoro M3MepeHust eIMHOM CUCTEMbI I'PaBUMETPUUYECKUX YJIOXKEHUH, C TOMOIIbI0 KOTOPOW
MIPUBOAIMTCS YIIPaBJIsIolIee BO3JEHCTBIE Ha BCIO KTy MaTeMaTnYecKuX leHHocTel. Ha3panue nan-
HOU BEJIMYMHBI UCXOAUT U3 (paKTa €€ MOCTOSHHOTO HaXOKJIeHUs BOOOIIEe, BO BCEH KyJIbType Mate-
MaTUYECKUX MOCTPOCHUI IPAaBUMETPUUYECKOTO KOMILIEKCA M3MEPEHHI, M HE MOXKET CIIYKUTb OTBIIE-
YEHHOH (PM3MUECKOM €TUHUIICH CTOPOHHETO, JIMOO HE YUYMTHIBAEMOTO 3HAYEHMSI.

1. BenmurHa COOTHOIIEHUS] KOPITYCKY/ISIPHOM SHEPTUU €MHUIIBI TPAaBUMETPHUECKOrO COOT-
HOIIIEHUSI MACChl aCTPOHOMHYECKOTO 0OBEKTa, K PACCTOSIHUIO MEKIY YITIOBHIMUA TOUKAMH OT/AEIb-
HBIX TMO3UIIMOHHBIX BO3JEHCTBHI I'PaBUMETPHUUECKOTO XapaKkTepa, NMeeT OJHY M Ty K€ MOCTOSH-
HYIO COCTaBJISIONLYI0, UMEHYEMYIO 8€AUUUHOI NOCMOSAHH020 KO3 Puryuenma mexcauHeinulx cun
2pasumempuuecKkozo 8030eiicmeusi. JlanHas BeJMYMHA UMEET Ha3BaHUE MPOCKYAAPHASL eOUHUUA
MEAHCACIMPOHOMUUECKO20 MOUEHUHO20 83AUMO0CICMEUs, COKPALIEHHO «NPOCKyaapa». 3HaueHue
€€ MMeeT OTHOLIEHUE UMEHHO K CO3/IaHUIO €MHOW KapTHHBI B3aMMOJEHUCTBYIOIIMX TPpaBUMETprYe-
CKHMX MOCTPOEHUM, HE TOJBbKO B CAMBIX YACTHBIX CIyYasiX IPaBUMETPUUYECKUX PABHOBECHBIX COCTO-
SIHUH, HO M B CJIy4asix, Topas/io, MHOTO OOJIBIIMX OOBEMHBIX pa3MepPOB I'PAaBUMETPUUYECKUX PABHO-
Becuid. He 0003Hayasi TaHHYI0 €IMHMILy YKMCIIOBBIM 3HAYEHHEM, OMpeleSuM e€ B KauecTBEe OTHOM
u3 Hambojee BAKHBIX COCTABJISIONIMX BCEro MOCIEYIOIIEro CJIOBECHOIO OOOCHOBAHUS pEIeHUS
3a7a4u TpEX U Oosiee Tel aCTPOHOMUYECKUX U3YUEHHIA;

2. Cnenylomasi BeJIMUMHA UMeeT Ha3BaHUe ¢daxmopuan oduiell cdhepvl HedDecHO20 npomu-
8o0eiicmaus, 0O0CHOBAaHHOTO TeM, UTO COBEPIIIEHHO JII00ask aCTPOHOMUYECKAs eIMHUIIA B COCTOSI-
HUHM CO3/1aBaTh, TAK HA3bIBAEMBIII MOMEHT UMITYJIbCHOTO IIPOTUBOCTOSIHUSI BCEI MacChl CBOETO TOYeU-
HOTO MPOTHBOJEWCTBUS, BCEM OCTAJbHBIM CHJIAM COBMECTHBIX BO3/ICHCTBHI, UMEIOIIUX KYJBTYpPY
MHOKECTBEHHBIX CUCTEMHBIX B3aMMOTIOIIIOMIAIONIMX Bo3AeHcTBIA. Takum oOpa3oM, BBeIeHHE B 000-
POT AaHHOM CHCTEMHOW eMHUIIbI, TIO3BOJISIET IIPUBOIUTH BCE MACCOBBIE CUCTEMHBIE B3aUMOU3Mepe-
HUS1 COBMECTHBIX B3aMMOOTHOIIICHUI T'PABUMETPUIECKUX IMOCTPOEHHIA, K, COCTOSIHHIO KOHTPOJIBHOTO
TMIONPaBJICHHU s, HeN30€KHO BOBHUKAIOIIMX MPEIeCCUil, MHOXKECTBEHHBIX, OIIIMOOYHBIX MHBAPUAHTHBIX
Pa3BUTHIA OOIIEH MEXaHUKU HEOECHOTO MOCTPOCHHS;

3. HaszBanue crnenyiomeil BeIMUMHBI UCXOOUT, B TIEPBYIO OYepelb, OT caMoro (hakTa MOAKOH-
TPOJILHOTO BJIMSTHUSI HA HE€, TaK HA3bIBAEMOT'O CYIEPKOHTPOJIBHOIO MOMEHTA B3aUMOJCHCTBYIONINX
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pEaKLuil SHEPreTHYecKoro oOMeHa MeXIy BCEMHU PEeakLUsMU TOW WM MHOW (pa3bl rpaBUMETpPH-
YEeCKUX CMEIeHU!, OTHOCUTEJIbHO, TaK Ha3bIBaeMOW OJYKHAIONIEH TOYKM COOCHBIX CMEIIAIONINX
MOMEHTOB aCTPOHOMHYECKMX elMHMIl HaOmoneHus. Ha3BaHue eil MCXOOUT M3 IpeuecKkoro CioBa
«ackenoep», 0O3HAYAIOIIETO TIOJIOKEeHUE, TOW I UHOW UMITYJILCHOW SHEPTUU COBMECTHBIX B3aMMO-
IENCTBHIA, aCTPOHOMUYECKUX PACCTOSIHUI OOBEKTOB U3yueHus1. FimeeT cBOE HermocpeaCTBEeHHOE BITU-
SIHME B KayeCTBE CTPOro MpeIONpeesieMOro MOMEHTa pacy€ToB B MOCTPOEHUH MEKKOH(pECCHO-
HAJIbHBIX OPOUT MHOXECTBEHHBIX OOBEKTHBIX MOCTPOEHUM, B TOM YHMCJIE U Ha YPOBHSX, OJIU3KUX
K KPUTUYECKUM Yy3J1aM 3aKPyUUBAOIMX MOMeHTOB. O003HaUaeTCs JaHHAsI BEIMYMHA 3HAKOM «fi» —
«mu»;

4. TlpoucxoxaeHue Kakaou MPOMEXKXYTOYHOU BETMYMHBI MEXKIPOCTPAHCTBEHHOTO IOJIOKE-
HUS B TOW WJIM MHOH CUCTEME COBMECTHBIX KOOPIMHAT I'PaBUMETPUYECKUX B3aUMOJIEICTBUI, UMEET
B CBOEM JICHCTBUTEJIBHOM OOO3HAUEHWH CMBICT (DAaKTHUECKOTO CO3[aHUsI OJHOTO U3 3JIEMEHTOB
COBMECTHOT'O IPOTrpaMMHUPYIOILETo armnapara MareMaTu4eckoro MexaHu3ma, B OCHOBE CBOEH M03-
BOJISIIOILIETO Pa3BOAMTH €IUHYI0 KOMIUIEKCHYIO COCTaBJISIIOILYI0 Ha HECKOJIBKO OTAEJIbHBIX B3aUMO-
MIPOHUKAIOIIMX MOMEHTHBIX YCHJIMI. DTO MO3BOJISIET C MAaTEMATUYECKOW TOUKU 3pEHUs OLIEHUBATh
KaX/1yl0 U3 MaTeMaTUYECKUX €IUHUIL IPaBUMETPUUYECKUX MTOCTPOEHUM, KaK OTIEJIbHYI0 (PparMeHT-
HYIO COCTABJIAIOLIYIO, IPUBOAS TEM CaMbIM K CO3/IaHUIO0 COBMECTHBIX pEaKkI1il B3aMMOAEHCTBYIOIINX
CHJT pABHOBECHOTO COCTOSTHHSI aCTPOHOMHMUECKHX 00BEKTOB MaTeMaTndeckoro HaOmonenus. Haspa-
HHUE €€ UCXOAUT M3 OOIIer KyJbTYpbl MATEMAaTUUYECKUX MOCTPOCHUM, MPUMEHSIEMbIX TIPU pacuéTax
COBMECTHBIX OCEBBIX MOMEHTOB B [TPAKTHUKE MAaTEMAaTUUECKUX U3MEPEHUI KPYTSALIUX MOMEHTOB, UTO
camo 1o cebe M co3Ja€T e€ Ha3BaHUE — «0Cceeoll mMomenm». TakuM oOpa3oM, JaHHAs BETMYMHA
OTBEYaeT 3a MOTOPHYIO PEaKIHI0 BCEX OCTAJIbHBIX MOMEHTOB 3aKpYUYMBAHUM, POUCXOASIIUX MPU
HAJIMYHBIX PEAKLIMSAX B3aMMOAEUCTBYIOIIMX MOMEHTOB IPaBUMETPUUECKUX PEaK1il COMPOTUBIICHUS
OCEeBbIM KpyuyeHHusiM. Yem OoJibliie yCIOBHAS BEJMUMHA KPYTSIEro MOMEHTa, TeM OOJbIliee BO3MY-
HIAIOLLEE BJIMSHUE OKA3bIBAETCS HA BCIO IMHAMUKY I'PABUMETPUYECKUX PEaKlUil COBMECTHO BO3HU-
KAIOIMX PEeaKlMi MPOTUBOMECTHBIX 3aKPYy4MBAIOLIMX MOMEHTOB;

5. JlaHHas ¢usnyeckas BeIMYMHA, UCTIONb3yeMas B (PAKTOpe MHOKECTBEHHOM pEaKIMM COB-
MECTHOTO KPyUYeHHsI B3aUMOJICHCTBYIOIIUX OPOUT Pa3IMUHBIX MHOKECTBEHHOCTEH Tell, TAK Ha3bIBae-
MOTO «0pOUmMAaAbHO20 XA0CA», OTHOCUTCS K PE3YJIbTUPYIOLIEN UX COBMECTHBIX PEAKIIMIA OTTOPKEHUS
B3aMMOJICUCTBUS APYT JIPYTY, MO3BOJISISA TEM CaMbIM, Jake CaMOM MaJlol BEeJIMYMHE U3 BCed MHO-
’KECTBEHHOCTH COBMECTHBIX B3aMMOJEVCTBUM, JOCTUTaTh, TAK HA3bIBAEMBIX MO3UIMIA POMEKYTOU-
HOH YCTOMYMBOCTH K MPOTUBOAEUCTBUAM ropas3zio OOJIBIIMX MACCUBHBIX TOUEK OTMOPHBIX PEaKIIHi,
BCETO JIBMKYILETOCsl MeXaHU3Ma HeOeCHOM MEXaHUKH Tell, Pa3IMYHBIX PEaKIMid UMITY/TbCHBIX TIOBE-
JEHWI, KaK Ha 3aKPBITHIX OPOUTAX OTHOCHTEIIBHOTO YCTIOKOEGHUSI, TAK M Ha COBEPIIEHHO OTKPBITHIX
opOMTax B3aMMHOTO BO3/eicTBUs. Bc€ neno B ToM, 4TO Takasi KOH(HUryparysi COBMECTHBIX OIpe-
AENSIOIMX MOMEHTOB, UMeeT HauOoJIblliee paclpoCTpaHeHUe B OOIIel TeMaTUKe COBMECTHO OIpe-
JEJSAIOIMXCS peakMil B3aMMHOTO HAJIO)KEHHUS] OCEBbIX MOMEHTOB BpAlLEHWH, BCEX MPaKTHUUECKUX
3JIEMEHTOB POEBBIX KOHCTPYKIIMIA, COBMECTHO OOPAIIAIONIMXCS IPYr OKOJIO JIpyra pa3ivyHbIX Jie-
MEHTOB COBMECTHBIX po€B. Takum 00pa3oM, JaHHasI BEJIMUMHA UMEET CBOE MPOUCXOXKCHHUE OT CIIOBA
POii, TO3TOMY HarOOoJIbITIee CBOE 3HAUCHNE HA3BAHUS UCXOIUT B TIOHATUH «3.1eMeHm post» . Vicxons
13 3TOr0, YCJIOBHO HA30BEM JAHHYIO BEJIMUUHY «MOMEHMOM POsi», CIIE0BATEIIbHO, OHA UMEET 3Ha-
YEeHUE B KaUeCTBE MPEIONPEIeIISIONEro MOMEHTa, €JMHON KOHCTPYKIIMUA POEBOM PEAKLIMU COBMECT-
HBIX B3aWMOJIEUCTBUH;

6. [TonoxeHne Kax 101 €JUHUALBI COBMECTHBIX PEAKLIMI POEBBIX CKOIIEHUI ACTPOHOMUYECKHUX
0OBEKTOB, UMEET CBOE, CTPOTO OMNpeIeIEHHOE IPAaHUYHOE TIOJIOXKEHUE, 3HAUSHHE KOTOPOTO He SIBJIS-
eTCsl CTPOr0 HEM3MEHHBIM 10 OTHOLICHHUIO K €/IMHUIIE BPEMEHU COBMECTHBIX PEaKLIMi B3aMMOJIEH-
CTBUSI, HO BMECTE C TEM IO3BOJISIET OTCIIEKUBATh KAXK/IbIH OTAEIbHBII JIEMEHT POEBOW CUCTEMBI COB-
MECTHOT'O B3aUMOJIEVICTBHSI POBHO HACTOJILKO, HACKOJIBKO 3TO IO3BOJISIET TPOM3BOAUTH PETUCTPALIUIO
OOIIMX peaKIMii COBMECTHBIX B3AMMOACHCTBHIA B Ty WM UHYIO CUCTEMY OTCYETa COBMECTHBIX peak-
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[Ii1 MAaHEBPUPOBAHUSI, B OJIHOW M TOM e YCIIOBHOW CHCTEME COBMECTHBIX KOOPIMHAT OOIIUX B3au-
MOJEWCTBUI cUcTeMBl. Takas crucTteMa MeXKOPITYCKYJISIPHOTO MOJIOKEHUS OTAEIbHBIX YacTHILl B3au-
MOJEUCTBYIOIIMX TOYEK KOPIYCKY/ISIPHbIX MOMEHTOB, KaK BpallEeHUsl, U, CI€A0BATEIbHO, NIepeiaun
OTIEJIbHBIX UMITYJILCOB SHEPIuil, Kak JpYr Ha Jpyra, Tak ¥ Ha OOIIHMe CUCTEMHbIE OOBEMBI COBMECT-
HBIX pEeaKIMid B3aMMOJEWCTBUS, MPUBOAUT K MOSBJIECHHUIO, TAK HA3bIBAEMOW CUCTEMHO — YCJIOBHOW
eIMHUIBI COBMECTHOTO BJIMSIHUS, KaK B OOIIEW CeMbe OTAENBHOTO POs, TaK U B Pa3eiIEHHOU €ro
yactu. Takum 06pa3om, BBOOUTCS CIIEAYIONIas CUCTEMHAs eIUHUIA (PU3HMUECKOTO AMana3oHa orpe-
JeJIUMOCTH, Ha3bIBaeMasi YCJIOBHO, KaK «M@MOUHbLIL poll», 00Iasi HOBU3HA KOTOPOTO, OJHOCTBIO
WCXOIUT U3 MEXaHU3Ma ONpEAEICHUSI MaTOYHbIX POEB OTAEIbHO OIpPENE/IseMbIX KOHCTPYKTUBHBIX
3JIEMEHTOB Pa3HOOOPA3HBIX KOH(MUTYpaIIil OCTATOUHBIX JIEMEHTOB KOCMUYECKOTO Mycopa, HaXosi-
IIErocsi HA MHOTOYHMCIIEHHBIX U Pa3HOOOpa3HbIX OPOMTAX COBMECTHOTO BpAIlIEHHs B OKOJIO3EMHOM
KOCMHUYECKOM MPOCTpaHcTBe 3eMJii. BO3HUKHOBEHME TEOPUM MAaTOYHBIX POEB B CTOJIb XK€ XapaKTep-
HOH CTETIeH! CBOMCTBEHHO M POEBBIM KOHCTPYKLIMSIM OTAEJBHBIX MOMEHTOB 00Jiee KPYIHBIX acTpo-
HOMHYECKHMX B3aMMOIEHCTBHIA, TeM 00JIee UTO B OCHOBE B3aMMOJEHCTBH S JISKUT OMH M TOT JKe MeXa-
HU3M B3aMMOJEVCTBHS OCEBBIX BPAIAIOIIMX MOMEHTOB OTHOCUTEIBHO €JUHOU TOUKU MPUIIOKEHUS
OCEBOT0 MOMEHTa, YTO MIPUBOJAUT K MPOSIBICHUIO, TAaK HA3bIBAEMbIX PEaKIMi OPOUTAIBHOTO Xa0Ca;

7. Ilpy HanMuUMU B YCJIOBHOI CEMbE MATOYHBIX POEB, KAK MaJIbIX KOHCTPYKLMI OTIEJIbHbBIX
KOMITOHEHTOB OpPOMTAJIbHBIX JIEMEHTOB Xaoca, TaK M JIOOBIX JAPYTHX, BIUIOTH 10 OE3MEpPHO KpyI-
HBIX OpOUTAJIBHBIX JIEMEHTOB Xaoca, HAOMI0IAaeTCsl OHA M Ta ke cXonHasi KaptuHa. Ecimu, Kk npu-
Mepy, B cIydae 6e3MepHO MaJioil KOHCTPYKIIMU COBMECTHOTO OpPOUTAIIBHOTO Xa0ca, IIPOUCXOANT, TaK
Has3bIBaeMasi KOHCTPYKIIMSI TIOCTOSIHHOM TepeHaaJKi OTIENbHBIX 3JIEMEHTOB OPOMTAIIBHOTO Xaoca
Ha OT/IeJIbHbIE HE3aBUCUMbIE KOMIIOHEHTH! OCHOBHOM PO€BOM MATOYHOM KOHCTPYKIIMHU, TO TaKas repe-
HajlagKa B 6oJiee KpyIHbIX, U TeM Oosee B 6e3MepHO KPYIHBIX, IPUBOAUT K TOSIBJICHUIO, TaK Ha3bl-
BaeMOI0 SIBJICHUS COBPAILIEHUS OTAEIbHBIX KOMIIOHEHTOB MAaTOUYHOI'O POsl OT KaXA0M OTIEJIbHON €€
CTPYyH, K COBpAIIIEHHIO O0JIee OpraHU30BaHHBIX Macc 00IIel 6e3MEPHOCTH, BBI3BIBAS TEM CAMBIM, TaK
Ha3bIBaeMbIil aghghexm coenacoeannozo nepenaraxcusanusi oOIEH KOHCTPYKIIMM MaTOYHOTO POsI
B TOJIO’KEHHE OOIIEH JeHaTypaliiyi OCEBOr0 BPAINAIOIIEro MOMEHTa, TIPUBO/ISI TEM CaMbIM K COIJIa-
COBAHHBIM JICHCTBUSIM OTHOM OOBEMHOM MAacCChl IPAaBUMETPHUUECKUX TIOCTPOSHUH B MOJb3Y JIPYTOM,
umeroiien 6oee CKOOPIMHUPOBAHHBIE 3arachl UMITYJIbCHOW SHEPIrMU COBMECTHOTO BparlieHus. Tem
CaMBbIM, CO3JAETCA, TaK HA3bIBAEMBIN «3./1€MEHN 0CE8020 NO2NOULCHUSL MeNHCHPOCHMPAHCINEGEHHBIX
603MyuieHuil», TIPUBOAS TEM CaMbIM K CO3/IaHUI0 KPaTKOBPEMEHHBIX PEAKIMIA YHOPsI0YEHHOTO
JBWKEHUSI KaXI0W €JUHULIBI YCJIOBHO MPUHATOIO MAaTOYHOIO pOsi, OTHOCUTEJILHO OJHOM U TOH ke
CHUCTEMBbI OOIIMX KOOPAMWHAT, COBMECTHOTO MTPUJIOKEHH S IMITYJILCHBIX TOTOKOB SHEPI'UH BPAIAIOIINX
MoMeHTOB. Ha3piBaeTcst JaHHas BeIMUMHA — «3.1eMEHM 0ecXaocCHocmu»

8. Tpakranus MONOKEHUNA EIUHOW CHCTEMBbI POEBOW MATOYHOW KOHCTPYKIIMU OOIIMX OpPOHT
COBMECTHOTO BpAIlleHUs] BOKPYT OJIHOM, YCJIIOBHO MPHUHSITOW TOYKH OOINEH COOCHOCTH, TPUBOIWT
e€ K TMOSIBJICHHUIO CJIE/IyIONIEero 3JIeMeHTa B MOCTOSHHO CYIIECTBYIOIIEH CUCTEMe OpOUTAIBHBIX Xao-
CHBIX COCTOSIHMI, TEM HE MEHee, IM03BOJIsAsl ONEpUpPOBaTh TAKUM MOHATHEM, KaK OTAE/IbHAS «8eau-
YUHA XA0CHO20 CKOOPOUHUPOBAHHO20 03MYWAIOULE20 MOMEHMA», TIPUBOASIIETO K ONeprupoBa-
HUI0 MATOYHOW KOHCTPYKIIMEN OCHOBHBIX TIOTOKOB POEB, B O0JIee MPOrpecCUpyIONIe CHMITTOMATHKE
MOBBIIIEHHOTO IPOrHO3HOTO MOBBIIIEHUsI KAayeCTBa HCIIOMHSAEMbBIX MAaTEeMaTHMUECKUX OIEpPaH[IOB,
COBEpPLIAEMOTr0 B KaXIyI0 UCCIEAYEMYIO €JUHHUILy KOHTPOJIBHOTO BPEMEHHM OINEpUPOBAHMUS BEJU-
YMHAMU, CBOASIIMMUCSH B €IMHYIO CUCTEMY MEKXIIPOTPaMMHOIO KOJa €AVHOW IMO3UIMU MEKIIPO-
IPAaMMHOIO JECTPYKLIMOHHOIO peKUMa IMOCTOSIHHOM PEaKlMM COBMECTHOIO B3aMMOJEICTBUS BCEX
MHOXECTBEHHBIX JIEMEHTOB MEXKITPOCTpaHCTBEHHOTo post. Ha3zBaHue eii — «onepano kauecmaa coe-
MECMHBIX PeaKyuil» , IPON3BOANMOTrO BHIUKMCICHUSIMU, TAaK HA3BIBAEMON OUCKPEmHOIL 102UKU No8e-
OeHUSL MEIUCTPOCPAHCINEEHHBIX 006€KMO08 , HAXOAIINXCS B PEKUME OCTOSTHHOTO KOHTPOJISI COB-
MECTHOT'O MPOXOKAEHUS PekMMa NOCTOSTHHON TpaHcOopMaliy POeBOro MOTOKa;
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9. Hanmnuue B KaXA0M OTIETHHOM Cllydyae Xaoca OpOMTAIbHBIX CMEIICHUH, TaK Ha3bIBAEMBbIX
21€MEHMO8 NPOMENHCYMOUHOIU (Pa3bl OMKAOHEHUSI 00HO20 YCMOUUUB020 COCOSIHUSL NPOZPAMM-
H020 Koda Ha Opyeoil, NMEOUI Oosiee paBHBIE TIO3UIMK MaTeMaTHYECKOro ONeprpOBaHMUSI, TIPH-
BOJIMT K TOSIBJICHHIO €11 OJIHOTO 3HAKOBOTO JIEMEHTa MPOMEKYTOUYHOTO UCUUCIICHHSI, IPUMEHEHHUE
KOTOPOTO TIO3BOJISIET ONIEPHPOBATh, YK€ HE OTAEIbHBIM ONEPAaHIOM KauyecTBa COBMECTHBIX PEaKIIHii,
HO OTIEPaH/IOM Ka4eCTBa MPOrHO3HBIX peakiuil. Tem caMbiM MO3BOJIsIsi BOBJIEKATh B €MHYIO MaTeMa-
THUYECKYIO MaIlIMHY pacyéra JIeMEeHThI OTIEeNIbHBIX Xa0CHOCTEW OPOUTAIBHBIX BpAIIEHUH, UMEIOIINX
MOPSIIKY KOHTPOJIBHBIX PACUETOB MHOKECTBEHHEE U YBEpEHHEe, OTHOCHTENIbHO HEKOTOPOH, YCIIOBHO
OIpeieNisieMOy, XaOTUIHON MHOKECTBEHHOCTH. HasbiBaeTcs TaHHasl BEJIMUMHA — «ONEepaHiom npo-
MENCYMOUHOU MHONCECHIBEHHOCIU» , YbY TIPOTHO3HBIE TIOKA3aTeNIM Hanoosee YBEPEHHO YKJIa bl
BalOTCs B OOLIYI0 KapTUHY XaOCHOW YCTOMUMBOCTH, TeM OoJiee YTO cama KOHCTPYKIIUSI MaTeMaTu-
YEeCKOro anmapara, OCHOBAaHHOTO Ha MPUOIMKEHUM MAacCOBOM MHOXECTBEHHOCTH BO3MYIIAIOIIMX
KOJIeOaHMIA, UMEET CBOMCTBO CBE/ICHMSI €T0 K amMapary CBOAHOTO peKMMa KOHTPOJIbHBIX TOUEK, HAXO0-
ASIUXCS B OOIIEH CTPYKTYpe OCTOSTHHO BO3MYILIAEMOT'O IIPOCTPAHCTBEHHOT'O MOJIOKEHU S, HO UMEIO-
IMX HAJI0JIOKOBYIO KOHCTPYKIIMIO BHEBPEMEHHOT'O MATPYJIMPOBAHUS Ha/l OO MacCOi BO3MYIIIEH-
HOW CpeJibl;

10. TpubmkeHne pexuma paspelieHus 000U CTeleHr BO3MYIIAIONIUNX BO3ICHCTBUH, CTOJh
XapaKTepHBIX /IS OO0 CUCTEMHOM OpraHM3aliiyd OpOUTAJIBHOTO Xaoca, TeM He MeHee, NPHUBO-
IWT K ONpeeEHHBIM TOYKaM COBMECTHBIX B3aMMOJIEHCTBYIOIIMX MOMEHTOB COIJIACOBAHHBIX OOMe-
HOB KOPITCKYJISIDHBIMHM TOTOKAaMH CBOTHOM SHEPruy 3a/IeCTBOBAHHOTO peXkuMa OOIIero xaoca,
1 0OMEeHa MU MEX1y BCEMH YYaCTHUKAMU JIIOOOM, IUIMTEILHO OCYHIECTBIISIEMON OTHOMOMEHTHO-
CTH OpOUTATILHOTO Xaoca. Tem Oonee 3HAUMMOM, CTAHOBUTCS BEJTMUMHA YUETa COBMECTHBIX PEaKIi
SHEPreTHYeCcKOro 0OMeHa, MPOUCXOISAIIETO MEK/IY BCEMH MPAKTUIECKUMH YIaCTHUKAMU OPOUTAITb-
HOW XaO0CHOW KOHCTPYKIIMU COBMECTHOTO 9HeprooOMeHa. 3HaueHue JaHHOW BEIMYMHBI, KaK HEKOe
KOMITOHEHTHI SHEPTreTHUECKOTrO PAaBHOBECHSI ME3K/ly BCEMU YYaCTHUKAMU POEBOTO COYJAPEHUsT MHO-
JKECTBEHHBIX IEMEHTOB OOILEN U eMHON XaOCHOCTH, UMEET CMBICII, UMEHHO, KaK CUCMEMHAS eOu-
HUUa oowe20 NPOCMPAHCIBGEHHO20 803 MYUAIOULE20 NOCMOSIHHO20 MOMeRma dedhekma maccwl,
MIPOMCXOMISIIETO U3 — 32 BIUSIONIET0 BO3MYIIIEHHS] €IMHON MacChl TPABUMETPUIECKON COCTABIISIONIEH
beckoneunoctu Beenennoil. [lanHasi BeJlMuMHa UMEET CTPOTo YIOPsIOUEHHOE SHEPreTUIecKoe 3Ha-
YeHHue, BeJIMUYMHA KOTOPOTrO B Pa3IMYHBIX MPOCTPAHCTBEHHBIX MOJOKEHUSAX KakIoi MecTHoW Bcee-
JIEHHOM, UMeET NOMpaBJIAoLe K03 PUIUEHTH IPOMEKYTOUHON TouHOCTU. Ha3BaHue el — «geau-
uuHa Ko3gPuyuenmuoll coeprcusaemocmu» , i BBeJCHUE KOTOPOW B MaTeMaTWYECKHA ammapar
0OpaTHOM CKISPHOCTH BEJIMUUH, CO3AET MPUMEPHYIO0 KapTUHY OOIIel YyCTOWYMBOCTH MEXKILTaHe-
TApHBIX €IMHUI] CPABHUTENILHOTO aHau3a. [IpryéMm, cam armapar MaTeMaTHiecKoro aHaIn3a UCIoJb-
3yeT UCKJIOUUTENIbHBIE (DOPMBI MEKBPEMEHHBIX CUCTEM I'PABUIIOCTPOEHHS OOIIEeN IpaBUMETPUYHO-
CTH, KaK OTAEIBHOr0 00bhEéMa CTaTUIHO TposiBisiemMort Oorerr BeeneHHOM, Tak 1 MHOXECTBEHHO
npesbimanmmx 0oséMoB O0men beckoneunoctu BeenenHoi.

dopmupyromye creneHHble (haKTOphl JOKA3bIBAEMOM 33/1a4 TPEX U Oosiee Tesl, caMu 1o cede,
SIBJISTIOTCS He OoJiee YeM, Kak CTeTIeHHBIMU (DAKTOpaMHU BBICIIIETO TUTIA TPAaBUMETPUUYECKOrO MOCTPO-
€HMSs1, TeX WIM UHBIX MOJEJIeN COBPAIAIONIMXCS KOHIPYSHTHOCTEW €IMHOTO TOCTPOEHUsI, TON WU
VMHOM MOJIEJIA COBPAILAIOIIMXCS KOMILIEMEHTAPHBIX MHOKECTB €IMHOM CETU OT/IEIbHOCTEN COMOMEH-
TOB MMITYJIbCHBIX 3HAYEHHI, TOTO WM WHOTO THUIA M3y4aeMOr0 XaOCHOTO IMOCTPOSHHS OpOUTAITb-
HBIX CMelleHni. Tem He MeHee, caMa KOMIUIEMEHTAIHsI CBA3YIOIUX OPOUT COBMECTHBIX BpAIlICHUI
HE MMEET CaMoro IJIABHOTO, 3HAYEHUE KOTOPOTrO 3aKJI0YaeTcs B TOM, YTO CaMa KOHIPYIHTHOCTb
MOCTPOCHUS TOW WJIM WHOM, CCTEMHOW MOJIEM MCTUHHON XAOCHOCTH OPOUTATIBHBIX TPYITHPO-
BOK TeJ, OTBEYAIOIIMX 332 €CTECTBEHHOE pa3BUTHE COOBITHH, MUCXOOUT W3 (hpaKkTa HETOHMMAHUS
TAKOTO KJIACCUYECKOrO0 MOMEHTa OOIel MEXaHWKHW MPOCTPAHCTBEHHBIX MOCTPOSHHM, KaK HaXOX-
JeHUe UCTUHHOTO (haKTOpa CAaMOBO3ACUCTBUS, T€X WJIM MHBIX COBPAIIAIOIIMXCS MOMEHTOB MHOKE-
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CTBEHHBIX TeJI CAMOPA3BUTH S €CTECTBEHHON MOJIEJIN, He IMPOCTO COTUIAaHETAPHBIX MACIITAO0B, HO Mac-
MTab0B COCHUCTEMHBIX M COTAJIAKTHUYECKUX. Besb, B TIOOOM MHOM cllydyae, He CYIIECTBYET TaKOro
3HAYMMOIO KOMITOHEHTA €CTECTBEHHOU 3alllUThl, KaK 00ujell 00EMHOCMU NOCMPOEHUsT 00uLe20
xaoca opoumaNbHuIX 2PYRNUPOSOK, BCE OHU, TaK WJTM MHAYE, HO TIPUBS3AHBI K OOIIECH U eCTeCTBEH-
HOW COOCHOUM KOOPIWHAIIMK OOIIerajakThieckoro macirada. iIMeHHO OH, Tak Ha3biBaeMbIll ¢hak-
mop ooweii cmpamezuu 00ULe2aNAKMUUECKOI XA0CHOCMU MHOXMCECMBEHHOT CYnepzpYnnuposKu
MOUEUHBIX NPUNONCEHUT OMOEAbHBIX 006eKNO08 eOUHOTl cUCmeMbl NPUBSI3KU 8ceodulezo opou-
MAaAbHO20 XA0Ca, Vi CIY’)XUT UCXOIHOW MOJIENbIO TAKMX YaCTHOCTE OpOUTAIIBHOTO Xaoca, Kak BHYT-
PHICUCTEMHBIE, a YK TeM Oojiee U BHyTpUIUIaHeTapHble. TakiuM 00pa3oM, BBIXO[s, Ha TIO3UITUY TTPH-
OKEeHUsT BTOPOTO, MOXHO BBICKA3aTh CIIE/AYIOIIee.

IIpuodiaun:kenue, BTopoe:

Bcs obmiast koopauHaTHasI CeTKa €IMHOTO KOMIUIEKCa OOIIeralakTHUeCKOro MOCTPOSHUS e/u-
HOTO Xaoca OpOUTAbHBIX TPYNIHPOBOK COBPAIIAIOIIMXCS Tel, UMEeT, M0 KpailHel Mmepe, YETKue
Y HEeJIBYCMBICJICHHbIE TIOTEPU BHYTPUKOOPIMHATHBIX UMITYJILCHBIX TIOTOKOB Ha co3/1aHue 3(PHeKTHB-
HBIX KOOPIMHATHBIX MOCTPOSHHUI TeX WM MHBIX MOJENel eIMHON KOOPAMHALIMY BHYTPUTATaKTHUe-
CKOHM YCTOMUYMBOCTH, YTO IPUBOAUT K TOMY, UTO BCSIKask MOJE/ b OOIIe KOOPIMHAIIMK COBMECTHBIX
MMITYJIbCHBIX CAaMOBO3/IEHCTBUI OPOUTAIBHBIX TPYIIIIMPOBOK, IMeeT (PaKTUUECKHU, OHY U TY XKe IPH-
POy CaMOCOXPaHEHHUs], «00ue20 e0UHO20 UMNYALCA CAMOBLLICUBAHUS» . ECTECTBEHHO, UTO TaKas
dbopma npubmkeHus K HakTy euHON YCTOWIMBOCTH JIIOOOW CUCTEMHOU I'PYIITUPOBKUA KOCMUYe-
CKHX TeJI, IMEeT OHY U TY e IMPUPOTHYI0 CUCTEMHYIO 3alIUTy OOIIEKOCMIUYECKHX MacITadoB. Tem
Oonee, TOBOPSl M O TaK Ha3bIBAEMBIX I'PYNIUPOBKAX CAMOW MaJlOil OT/AENbHOW YaCTHOCTH, KaK BCE
Ta ’Ke TPYNIMPOBKA TPEX TeJl, WX NHAUYE Ha3bIBAEMasl MACULMAOHOIL YACMHOCIMbI0 MUHUMAAbHO20
npedeaa.

Wcxons u3 Bcero BHIIECKA3aHHOIO, MOKHO CMEJIO MOJOMTU K TPAKTOBKE OCHOBOOIIpEIEIsi-
IOLIMX XapaKTEPUCTUK MUHUMAJIbHON MOJENM 33/a4d TPEX Tell, Ha CaMOM Jiesie sIBJISIOIeNics BCE
TOH ke aOCOMIOTHON MOIENBI0 HEKOEH MHOKECTBEHHOCTH TeJI, TaK Kak JII00as CUCTEMHAsI MaJIOCTb,
€CTbh, KaK 9TO HU CTPAHHO 3BYYMT, €CTECTBEHHAsI COCTABJISIONIAS MAKCUMAILHOW Mojieiu OECKOHEY-
HOTO MHOKeCTBa MHBIX Tell. [loBTOpeHue 000l Majloll YaCTHOCTH pelleHus TpoOieMbl TPEX Ted,
BBIXOZIUT ITyOOKO 32 paMKH, KaK CUCTEMHBIX, TaK M FAJIAKTUYECKUX CIIOCOOOB, MIOCTPOSHUS MOIEIIH
eIMHOrO I'PaBUMETPHUECKOTO YCIIOKOEHHUsI BCeoOIero opoutaisHoro xaoca. Ho mobast cucremnas
Pa3HUIIA TPABUIIOCTPOEHHIA, ECTh B CBOIO OUepellb, a0COMIOTHO UAEHTUYHASI MOJIENb I'PaBUTIOCTPOE-
HUs o0mIel cuctemMHocTu beckoHeuHoro Muposnanus. Y ectecTBeHHO, UTO JI00ast MOAEb JIIOO
YACTHOW CHUCTEMHOH €IMHMIIBI I'PAaBUIIOCTPOEHMSI, OTHOCUTCS POBHO B TOM € CTENIeHH, YTO U CTe-
nierb O6meit ['paBumerpuueckoit Cucrtemuoit Ycroitunoctu EnquHon Beckoneunoct Muposnanus.
[Nonumas mogoOHYI0 KOHCTATaIHI0, OECKOHEYHOTO YTBepKaeHUs beckoneuHou YcrounBoctr Enu-
Ho#t ['paBumerpum [IpoctpancTBa u Bpemenu, npumeM cieyiolee CUCTEMHOE MPUOTKEHHUE.

IIpuodjan:kenue, TpeThe:

Oo6mas u Equnas Camonopnepxuaromiasicss ['pynmupoBka Epunoii beckoneunoctu Ipo-
CTpaHCTBa ¥ BpeMeHu, cama 1o cebe, siBJisleT BCI0 OECKOHEUHOCTh CaMOTIOIICPKUBAIOIIUXCS TPYII-
MMUPOBOK JTIOOBIX YaCTHOCTEH, B KaKUX Obl MHOXKECTBEHHO Pa3IMUHBIX COUETAHUSIX OHU HE HaXo-
JIWIUCH OBbI, NOO 3TO ecTh NMpecioByThil «3akon Eounoit Iuepeuu Ipocmpancmea u Bpemenu»,
[JIaCAIIMIA O TOM, YTO HUKaKas 9acTh OT OoJibIlel yactu EctecTBeHHOM DHepruu He sBiisieTcs abco-
JIIOTHO TOMUHHUPYIOILIEH, U MOIJIEKUT PACCMOTPEHUIO, UCKTIOYUTEIBHO, B BUJIE CAMOW MaJlol CBOE
MHOXECTBEHHOCTH, TO €CTh aOCOIOTHO MaJIOl YaCTHOCTH. ECTECTBEHHO CKa3aTh, UTO COBEPIIIEHHO
moOasi cucTeMa MaJlbIX YacTHOCTeH, Haxoasmuxcs B Equnoit Cucteme DHeprooOMeHa, JIake camMbiX
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MaJIbIX ¥ WCKJIIOUMTENIBLHBIX TI0 CBOEW MAJOCTH HAOMIOAeHUs, SBISIOT coooil « Eounyro Cucmemy
IAuepzocoxpanenus Ooweit beckoneunocmu Ilpocmpancmea u Bpemenu» . llpunumasi BO BHUMa-
HUE TOT (paKT, YTO camMa MaTeMaTHuecKas MOJIe/Ib eCTeCTBEHHOW MAaHWUTYJISIIUN JTaHHBIMU, TTPUHS-
THIMHU Ha 3eMJie, SBJISIOTCS UCKJIIOUUTETBHO MaJIbIMM YaCTHOCTSIMU OT MaTeMaTHUYECKOro arrapara
cOOCTBEHHOT0 MUpO3/1aH¥ s, TPUXOJUTCS KOHCTATUPOBATh HEBO3MOKHOCTh CO3IaHU I TIOJTHOM MaTe-
MaTUYECKON MOZIEJTH Pa3pellieHrs 3a/1a9i MPUHIATTHATBHBIMU MTOJIOKEHUSIMHU 36MHOTO MaTeMaTuye-
CKOrO armapara.

CrnenoBartesbHO, BCsl JaJibHEHINAss OOCTPYKTHUBHASI KpUTHKA OyJeT 3aMeHeHa UCKJTIOUUTETbHON
MOIIBIO JIOTMYECKOTO OOBSCHEHUsI CIIOBECHOTO pofa, TeM Oojiee UTO caMU OT/EIbHbIE TIOJOKEHUS
YaCTHOCTEN MaTeMaTHYECKOr0 armapaTa 3¢eMHOTO IIPOUCXOKICHN ST, UMEIOT TIOTEHITUATbHbIE BO3ZMOXK-
HOCTH K CBOEMY JIOTHUECKOMY MaTeMaTU4IeCKOMYy OOOCHOBAHUIO.

BospeiicTBue 1e10i raMMbl BHOBb BBEIEHHBIX HATYpPAJbHBIX BEJIMUUH JIOTIOJTHUTETLHOTO
KaHpa MaTeMaTHYECKOro 0OOCHOBAHUs, MMEET CBOW MCTHHHBIA CMBICIT MPEIYIPEkIAI0IIEro MOsIB-
JieHust aOCOTIOTHO HOBOT'O TMOKOJIEHUST MATEMAaTUIeCKUX OOCTPYKIIMIA HOBOTO THIA KOHITYUIAJTBHOTO
BUICHUS, YTO CaMo IO ce0e OKaXeT CUJIbHEHIIee Mapaau3yloliee COCTOsTHIUE 3eMHOTO MaTeMaTuye-
CKOTO armaparta, ¢ TeM, YTOObl TIOBTOPHO BO3POIUTHCS, Ha OoJiee BBICIICH CTYIIEHH CaMOeCTeCTBEeH-
HOTO Pa3BUTHSI.

BosHukarorast TeHIeHIMs OObsICHEHU sI MHOTMIX HOBEHIIINX TPAKTATOB, MATEMAaTHUECKUX HEJI0-
OCMBICJICHUI 36MHOTO MaTeMaTHUECKOr'0 arrapara, u3jiaraeMbIX B HEKOTOPBIX (popmMax MaTemaruyde-
CKUX 3arafiok, MPUBOAUT K TOMY, UTO Ype3MEpHOE MX 3aTSATMBaHUE B KauecTBE BO3MOXKHO MAaKCH-
MaJIbHO JIOKa3yeMbIX COCTOSIHUM, CO3JaET MIMEHHO TaKylo CUCTEMY MaTeMaTU4ecKOro HeJJOPa3BUTHS,
B YCJIOBUSIX KOTOPOTO BCe MHOKECTBEHHBIE CTOPOHBI €IMHOM TMPEJTIoINK MaTeMaTu3Ma, Kak HayKH,
CTAQHOBSATCS MPUTUYEH BO S3bILIEX, HE TO3BOJISAsI CBOEBPEMEHHO C(hOPMUPOBATHCS UCTUHHOM TTPUPOJIS
MaremaruaHoctTy Matepuu, 4To caMo 1o cede BIeUET K MPOCTpaliy Bcero reHohoHIa MaTeMaTH-
Yyeckol Hayku. Takum oOpa3oM, 0O03HAUUB CaMble Majible ¥ COBEPIIIEHHO He JIOSTIbHBIE MaTeMaTH-
YecKHe TOPHU3OHTHI OOITIEro MaTeMaTuyecKoro TOCTOSTHUS 3eMITH, TIepeiIEM K IJTABHOMY: YTBEPXKIe-
HUIO0 OCHOB TIOJIMTAMUYHOCTH MaTeMaTHUYECKOTO BO33PEHHS B BOIIPOCE PEIICHHS 3a/1a9U TPEX TeJl.

Cospmanue pelieHus JaHHOU 3aJauu, TPUIEM CIIOCOOAMU BBICIIIEH JIOTUCTUKU (PUITOCO(CKON
JIOTUKH, UMEET O] COOOH TIeJIbIi P TI0[33/]a4, KX BCETO TPH, HO 0OO3HAUMB UX, MOKHO OO03HAYUTD
Y caMy BBICIITYIO JIOTHCTUKY OCHOBHOTO JIOKa3aTeJIbCTBA 3a/1a4M O TPEX Tesax.

OCHOBHBIE KOHIEIITYAJIBHBIE JIOTUKN B 3AHNIUTY
PEIIEHUA 3ATAYHA O TPEX TEJIAX

Jloruka, nepBas:

Hcrunnas npupona odoro akta sHeprooOMeHa Mesk/1y TeJlaMy — €CTh (DAKTOp HelpepbIB-
HOT'O UMITYJIbCHOTO SHEprooOMeHa Me:Xay HUMM, B CaMOW IMOJHOM 3aBUCMMOCTH UX HE OT paccTo-
SIHUP MEeXAy HUMU B (DAaKTHUECKMX CHCTEMax MEeX3BE3JHbIX KOOPAMHAT, & OT TOYEK IPUJIOKEHUS
UX MMITYJIbCHOM COCTaBJISIOIIE B OECKOHEYHOCTH TOYKHM CaMOro Teja, SIBJISIOIErocss OecKoHeu-
HOH LIEHTPaJIbl0 COOCTBEHHOI'O CaMOPA3BUTHUS, TO €CTh BCAKAsl UMEIOIIASCS ONOpHAs TOYKA COOC-
HOCTU BpallleHHs, NPeJCTaBiseT cOOOM MCTUHHYI0 TOUYKY OECKOHEYHOW CHCTEMbl KOOPAMHAT, YTO
camo 1o cede npeBpalaeT JoO0i COBEPIIEHHO OObEKT aCTPOHOMUYECKOW MPHUBSI3KU B, COOCTBEHHO
rOBOPs1, CyOBEKT HATypPaJbHOIO SHEProOOMeHa. DTO BIEUET 32 cOOOM BOBHUKHOBEHUE MOHATUSA CyO-
MPOEKIIMOHHOTO BOCIIPUATHSA JTI0OOr0 MHOTO TeJia 0O1ei KOHCTpYKUMK Mupo3iaHus, B Bujie adco-
JIOTHOM TOYKH, NpUIoKeHHOH yacti Enunoit Dueprun beckoneunoctu Ipoctpancrsa u Bpemenu.
[IpumeHeHre NaHHOM JIOTUKK O4YeHb Xopoulo yBsi3biBaercsi ¢ Equnoit Crpaterueid JJoMuHaHTHOTO
SHepromnepeHoca, To €CTh TaKOro, KOrja O{Ha U3 CUCTEMHBIX TOYEK, HAXOIAIIMXCSA B €AMHON CUCTEME
SHEprooOpa3oBaHMsl OOIIEN CUCTEMHOCTH TPEX TeJl, CBA3BIBAET ce0sl C OAHOBPEMEHHBIMU MPOEKLIH-
SIMUA CBOEH SHEProHACHIIIEHHOCTH Ha OCTaJIbHblE ABa. Bo3HMKaloass mpu 3TOM, Kaxyluascs Hejo-
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TMYHOCTD TOBEJECHUS OJHOW TOUYKHM OTHOCHTENBHO JIBYX PYIHX, MMEeT IMoj co0oy (pyHIaMeHTaIb-
Hble OCHOBAaHHUSI K TOMY, YTO OCTaJbHBIE JBE TOYKH, TOUHO TAaKUM k€ OOpa3oM IOITydyaloT CBOM
JOJM SHEPreTHUECKUX KOMITEHCAIIUH, TPUBOAS TEM CaMBIM BCIO KaXYIIyIOCsl HEJIOTUYHOCTh TIOBe-
JEHUST SHEProNpPUIIOKEHHBIX TOUEK K (PAKTUYECKOHN JeTepMHUHALIMM CBOMX MCTMHHBIX TOYEK CaMo-
pazButHsi. Bo3HMKalOIME PY TOM peaklvy JeTepPMUHALIMH, CBOAHBIX TMOJIOKEHUIN €IMHOTO MEKO-
CEBOI'0 JIETEPMMHI3Ma MEKOCEBBIX BPAILEHUI CaMbIX OTAEIBHBIX TOYEK, CO3JAET MHOXKECTBEHHYIO
KapTUHY OECKOHEYHOW CaMOBOCITPOM3BOIMMOCTH OECKOHEUHBIX COYETAHUI OOIIeNOIepKUBAIOIIIe-
rocsi coctostHus. COCTOSIHME eJMHOTO KOMILUIEKCHOTO CaMOMOJIepKaHUsI BCEX OECKOHEUHO MaJIbIX
TOYEK eIUHONU KOHCTPYKIIMU CaMOMOJIepKaH!sI yCTOMYMBOTO YCTPOSHHUS, BHEIITHE KaKyIIMXCsl Oec-
KOHEYHO XaOCHBIX OpOMTAJIbHBIX CAMOIIOAICPKUBAHMIA, 9TO, HE OoJsiee YeM, ICTUHHASI KapTHHA MaTe-
pHAJIbHOTO PaBHOBECH S BCEW UCKJIIOUMTEIbHON MaTepUalIbHOM KapTUHBI MUpo31aHusl.

Jloruka, BTOpas:

Bcesikas kaptvHa ectectBeHHOro MuposnaHusi, ecth, He Oojee ueM, KapThHAa eCTeCTBEH-
Horo noanepxanusi Eounoil I pasumempuueckoii Yemottuusocmu beckoneunozo Ipocmpancmea
u Bpemenu, a ecnu 310 Tak, a OHO OOCTOUT MMEHHO TaK, M HUKAK MHAauye, TO BIOPY TOBOPHUThH
O TOM, 4TO JTI00asi KOHCTPYKIMs MUpO3JaHus B caMbIX Majibix (hOpMax eCTeCTBEHHOrO SHeprocoe-
pekeHusl, IBJIseTCs cama 1o ceOe, He MPOCTO SHEPromno/IePKUBAIOIIEH eTUHUIICH TPEXCUCTEMHOTO
Xa0ca OpOUTATBHBIX TOJIOKEHHIA, HO U HETTOCPECTBEHHOM YUACTHUIIEH BbIXOJA HA MHOXECTBEHHbIC
PEKUMBI €CTECTBEHHOTO CaMOIIOIEPKaHKsI CBOETO UCTUHHOIO U HACTOSIILEr0 pekuMa, HacTOSLIEH
Y €CTECTBEHHOUN SHEProyCTOMYMBOCTH MMEHHO jJaHHOW Touyku IIpoctpancTtBa u Bpemenu, onpene-
JIsis TEM CaMbIM CaMBbIX ceOsl Ha OECKOHEUYHOEe MaHEeBPUPOBAaHUE, KAK MacCaMH CBOMX MCTUHHBIX TeJ,
TaK ¥ KOJIMYECTBAMU DHEPrud, PUXOIANIMMUCS HA KaXJ0€ U3 HUX, U B OOIIEeH YaCTHOCTU Ha BCIO
CUCTEMHYIO TPYIITMPOBKY OOIIEH XaOCHOCTH MEK3BE3IHOTO TOJIOKEHUsT UICTUHHOM TalaKTHYECKOU
TOIMOHUMMYECKOU MTPUBSIZKHU.

Jloruka, TpeTbs:

CamopasBuTye JII0OO0W CHCTeMbl SHEProMH(GOPMAIIMOHHBIX OOMEHOB MEk1y JTIOOBIMU KOJTHYe-
CTBAMH HEProcOOOIIAIONIMXCS TeJl, €CTh, He Oosiee YeM, Kak equHas MHPOpMalMOHHAas KapTHHKA
Cyryoo 4YacTHOTO XapakTepa €CTEeCTBEHHOTO CaMOpa3BHTHS, TOTAAa KaK caMa TOYKA MPHJIOKEHUS
BCE TOW K€ CHUCTEMHOCTH OOIIEro xaoca, sIBJIsieTcsl aOCOMIOTHON TOYKOW COOCTBEHHOW JeTepMHU-
Hall B CUCTEMAX BBICIIICIO THUIIA MC)K3Bé3IIH])IX KOMHHHHHHﬁ, CBOOA TEM CaMbIM, BCAKYIO POJIb
OTOCJIBHO B3ATBIX YaCTHOCTEN OHEPIreTUYCCKUX TOYCK ITPUTIOKECHUSA OT CUCTEMHBIX Op6I/ITaHLHbIX Xao-
COB, K CUCTEMHBIM Xa0CaM MEXTaJakKTHYeCKNX MaciitadoB. Takum o6paszom, odasi cTerneHb mpu-
OMMKEeHUsT BCAKOUM OTIETBHOM YaCTHOCTU SHEPreTUIECKOro OpOUTAILHOTO Xa0ca, CBOIUTCS, Ha HET,
CTCIICHAMU Me)KOp6I/ITaHI)HbIX Xa0COB, KaK BHYTPECHHUX CUCTEMHLIX T'aJIAKTUYCCKHUX, TaK U BHYT-
PEHHHX CHCTEMHBIX MeKrajakThueckux. OfHUM CIIOBOM, BCSIKOE MOJ0OME, Majloro B OECKOHEYHO
OOJbIIIEM, €CTh €CTECTBEHHAs] KapTHHA BCEOOIIEro Xaoca, MMEIOIIEro yrnopsiioYeHHOCTh BBICIIETO
THIA MEXXA0CHOTO TaJJAKTUYECKOTO COCTOSIHUSA, U TeM Oosiee B Macitabax MupoB u BceneHHBIX.
Takoe 3akm0ueHue eqUHON JIOTUKU JHepeocoxpanenus Oouwezo baaanca camoit Majioil YaCTHOCTH
sHeprocOepeskeHus yepe3 OECKOHEUHOCTh UX CIIMSTHUI U CaMOTIOAAePKaH!iA, UCXoOuT u3 beckoneu-
Hotl Jlozuku caMonoIepXKUBAIOIIETOCcsl MeXaHn3Ma OECKOHEYHO Pa3BUBAIOIIETOCS BOMIOIIMOHHOTO
pasButHs camori Marepru BceneHHOH, UMeloIei yrpasisieMoe cocTosinie uepe3 beckoneunyro
Jlozuxy Hausvicuezo Pazeumus Mvicasuwieil Becenaennoil.

Oo1as Joruka
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Bcsikas camoroiepkuBaroIiasicsi CHCTEMHast OpraHu3aliysi OOIIEro XaoCHOTo Mpeipa3BUTHS,
BCSIKOTO MAaJIOTO CUCTEMHOT'0 00pa30BaHusl, Yepe3 MHOKECTBEHHbIE OO0 X B CBOJHON KapTHUHE
OECKOHEYHOr0 MHOKECTBa 0OpPa30BaHUM, CBOAMMBIX B TOUSUHbIE CCTEMHbIE TTPUIIOKEHUsST JHepze-
muueckux Touek, ecTh TEM CaMbIM CaMOOpPraHU3aIMs CUCTeMHOTro xaoca Edunoti Mamepuu Ipo-
cmpancmea u Bpemenu. D10 OcHOBoMoOMaraomas cucreMHast enuauia EctectBeHHOro 3HaHMS
00 o01mel KyapType camopa3ButTus MatepuanbHoi BeenenHoi. Micxoast u3 3T0ro, MOKHO TOBOPHUTH
O TOM, YTO BCSIKasl KaXyIIasicss MHOKECTBEHHOCTh KaKIOTO OTAEJBHOIO Xaoca, ecTh, He Oosiee uem,
Kak Oecnpedeavnas manocmv Eounoii Kapmunwvi, Iuepzemuueckozo Pasnosecust, iMeioniero
B CBOIO 0UYepe/Ib CTOJIb ke MaJible TIO3UIMY CBOETO SIBHOTO COBEpIIEHCTBA B beckoneunocmu Iuep-
2emuueckozo Edunozo Xaoca Mamepuaavrozo Co3udanus.

MHo:kecTBeHHAsl CHCTeMa ONMOPHBIX peakmuil caMoJABHKYyIIelicsi KApDTUHKH Opou-
TAJbHOr0 Xa0ca 0T KOMOMHUPOBAHHOI'0 BO3/€HCTBUS N-I0 KOJHMYECTBA TeJ, NPeBbIIIal0-
I[UX YMCJIeHHOE MPEBOCX0/ICTBO (oJiee ABYX U 0 Heolpe/ eI éHHOil 6eCKOHEeYHOCTH MaTe-
PHAJBHOIO PABHOBECHS .

Pa3BuTHe HaykH, Kak TAKOBOH, HEBO3MOKHO U3MEHUTb OJJHUM Pa30M, KaK 110 MaHOBEHHUIO BOJI-
IeOHOM TAJIOUKH, a TIOTOMY BCSIKasl CTENeHb BO3MOXKHOW OpPraHM3alliy BBICHIETO THMA Y4eOHOro
npoliecca cCaMoi MaTeMaTUYeCKON HayKd HEBO3MOKHO B CBOIO ouepellb 0e3 co3JaHusl 0COOBIX Mpe-
LIEJICHTOB, TO €CTh, IMEHHO TaKMX JEUCTBUI, KOTOPbIE BBI3BIBAIOT Y CAMOI HAYKH, MHOTOUYHCIICHHBIE
TOTYKOBBIE (h(PEKTHI BHICIIIEH CTENEHN CaMOOpraHU3aIiy, CIIOCOOHbBIe TIPUBOANTEL €€ K HACTOJIBKO
Pa3yMHBIM JEHCTBUSM BBICILIETO OCO3HAHHS CBOEH MCTUHHOW 3HAYMMOCTH B TEXHUYECKOM Pa3BUTUH
3emMii, 4TO CTAHOBSITCSl 3HAKOBBIMU JIEMEHTAMU HOBEHINeH SMOXM HOBOTO TEXHUYECKOTO pa3BH-
tsi. Co3nanue Ha 6aze Bwicutezo Mamemamuueckozo Ilo3nanus, Tak Ha3bIBAEMOTO MPOPHIBHOTO
KOJIEKCa OMepekaloIero MaTeMaTHuecKoro pa3BUTHSI, MO3BOJISIET MPSIMO YTBEPKAaTh, UTO BCE COBpe-
MeHHOe HacTosiiiee nosnoxkeHre OOImecTBeHHON 3eMJIM HaXOAWTCS Ha TMEPBUYHOM CTapTe CBOMX
YCIOXHSIIONIMXCS 3a1a4. Bee 3Th 3aa4un SBJISIOTCS MPOLIECCOM HEMPEPHIBHOTO, COBEPIIIEHCTBYIOIIIE-
rocst Habopa 3nanuii HoBoit ®opmaru MeiuieHusi. [1oatomy npumMeHeHre HOBEHIINX CrIOcOOO0B
yTBEPkK/ICHUSI MAaTEMaTHYECKOTO MPEBOCXOCTBA, Hajl Oe3HANEKHO, yCTapeBIlel, (popMoit oTcTalo-
1mero 3eMHOro MelIIeHus1, MPOCTO 00SI3aHO YTBEPAUTH HOBbIE CTAaHAAPTHl MAaTEMAaTHUECKOTO MBbIIII-
JIeHUsI B CTereHu, Oosiee KPaTHOM BCeMy CYIIECTBYIONEMY MojiokeHuto Berieid. Co3nanue Ha 6ase
HOBEHINMX TMOCTYJIaTOB MaTeMaTHYeCKUX KaHOHOB pa3BHUTHsI, OoJee BBHICIIETO, U Oojiee COBEpIIIEH-
HOTO, €CTh TOT CaMblii MyTh, COIJIACHO KOTOPOMY M JOJDKHA pa3BUBAThCsl HOBewIast (popMarus
Oomectennoro Paspurus 3emnn. Hukakas unast (popma Hosoro ITo3HaHusi HEBO3MOXHA K CBO-
eMy HacCTOSIIIIeMY YTBEPXKJICHUIO, KpOME TOM, KOTOpasi HEMOCPeICTBEHHO Mpron3miach kK Hayunomy
Mpinuienuio 3emu.

[pencraBiisiemMblil HUKe TEKCT HAyYHOTO JJOKA3aTeILCTBA OTHOM M3 CAMBIX HEMHOTOUMCIIEHHBIX
MaTeMaTUIeCKHX 3arajiok, pejICTaByIseT coOO0M, o KpaiHel Mepe, BOZMOXHOCTh XOTSI Obl 0003Ha-
YHTh, HA KAKOM YPOBHE CYyIIECTBYET HACTOSIIIAs MaTeMaTHKa 3eMJIM, U TOT BO3MOXKHBIA YPOBEHb,
KOTOPBI MOC/IETyeT BCIIE/ 32 OYEBUIHOM MOIBITKOM JI0Ka3aTh HE MPOCTO CYIIECTBYIOIINE MaTeMaTH-
YeCKHe 3araJki HaMMEHBIIIETrO KOJTMYEeCTBa MOCTABIEHHBIX 3a/a4, HO ¥ TOpa3ao OOJBIINUX UX KOJH-
YeCTB.

[MpuHIMNMaTbHAs cUcTeMa OOIIero OpOMTAIBHOTO Xa0ca, MMEIOIIasi CBOM MOMBITKY OoJiee WK
MeHee YCIIEITHOTO pa3pelieHus], TPaKTHUeCKH BCEra He HaXOOWia CBOEro KOHEYHOrO paspelle-
Hus. [IpyyrHOM 3TOMY CITy’KHMJIO BEChbMa M BECbMa OTPAaHMYEHHOE YUCIIO UCXOMHBIX JaHHBIX, CIO-
COOHBIX K MOCTAaHOBKE 3a/Ia4M CBOETO YCIEIIHOTro pasperieHus. Tem Oonee, nMeromas CBOM, A0CTa-
TOYHO HETPAJUIMOHHbBIC UCXOAAIINE UCTOPUIECKIE KOPHU, U3 KOTOPBIX B TOW WJIM MHOW CTETICHH,
HO, BCE — TaKH, pa3BUBaeTcs 00IIast KOpHeBas oOie3emMHas crpareruss Mamemamuueckozo Ilo3na-
Hus. CyliecTBeHHBIM HEJJOCTATKOM TEOPHH, WJIH TIO IPYTOMY, 3a/aull TPEX Tell, sBjsieTcs e€ HecOa-
JTAHCUPOBAHHOCTH IO CUCTEME MPHBSI3KU K TOW CUCTEMe KOOPIMHAT, B KOTOPOH OHA JOJIKHA OBbITh
pelieHa, 1o MpuYMHe TOro, YTO cama CyTh KOOPAWHAIIMH COBEPILEHHO HE BhIIEPXKUBAET CBOEH MPUH-
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[UIMUATBHON KPpUTHKH. [TOBOIOM K 9TOMY MOXKET CITYKUTb XOTsI ObI TO, YTO MU3HAYAIBHO 33aBaeMast
KOOPAMHAIMS IBMKEHUSI TPEX Tesl HE MMEET CaMOro IJIaBHOTO CBOETO OMpeJesisIioNnero 3HaueHus,
MCXOJSIIIEro B CBOEM TMOCHUIE OT TOrO 3HaYEHHs, IIPH KOTOPOM BCE — TaKM, BOBMOXHO JOCTHKCHHUE
e€ JeficTBeHHOro perieHus. Peub UIET 0 CHHXPOHHOCTU Tiepefauu MeKAy TelaMu caMmOyIlpaBiisie-
MBIX PEKMMOB OOMEHHBIX ITPOIIECCOB UMITYJIbC — CUTHAJIOB SHEPTeTUIECKON YCTOMUYMBOCTH, IOSTOMY
JaHHasi TPAKTOBKA pEIeHUs 3aJaudl TPEX Tesl He MOXKET ObITh pa3pellieHa B MOJHOW Ha TO Mepe
BBIJIEPXKAHHOTO JOCTOMHCTBA. HeoOXommmo BBeCcTH B 0OOPOT CHUCTEMY TPaHCIIEHICHTAJIBHON SHEp-
TOCBSI3M JIIOOBIX KPYIHBIX ACTPOHOMUYECKUX OOBEKTOB, MMEIOIINX W3HAYAJIbHBIE MAcChl OoJiee yeM
Ha 12 B 15 cTeneHM TPUJUIMOHOB TOHH, TOJBKO B TAKOM CJIydae W BO3MOXKHO, OoJjiee WM MeHee
yBEpPEeHHOE OIEepUpPOBaHKE CTETIEHSIMA BO3MOKHOTO MPHOVKEHHS] YBEPEHHOTO peIIeHHs Monoo-
HOH 33/1a4¥ COOTBETCTBUSI CBOMX OPOMTAJIBHBIX BOBMOXHOCTEH, K MOCTPOEHHIO €JMHOTO CYMMHUPY-
fomero adekra odimelt opouTaIbHON CBA3YIOIIEH XaocHOCTU. TeM OoJiee UTo cHUcTeMa IMoCTpoe-
HUS1 3HAKOKOOPIMHAT, HUKOTJAa He ObUIa pellleHa OTHOCUTEIBHO TOJBKO M3 MPEIesiOB BHYTPEHHEH
CHUCTEMbI KOOPIMHAT, U OOBIYHO MICXO/IMJIA, U3 TaK HA3bIBAEMOT'O CUCTEMHOTO KpH3KCa BHYTPEHHUX
OTOPHBIX TOYEK, COIJIACHO KOTOPBIX M MPEANPUHUMAIACh BOOOIIE TMOIBITKA pa3pelieHus JaHHOU
3agaun. Mmest npeaBaputesbHble 0OYCIOBJICHHbBIE MPEATIONOKEHHS ONpeNeEHHOro pojia MproIu-
JKEHUSI SHEPTeTUIECKOro 0OOCHOBAHMSI, MOJKHO TIOMBITATHCS PEIIUTh JAHHYIO 33724y UMEHHO TEMU
croco0aMu, Ha KOTOpbIe OHa MPUHIMITMAIBHO 3aTOYeHa. DTO CO3/IaHMe LIeJION CUCTEMBI Tpe/roa-
raloyx YCIOBUN K BOSHUKHOBEHHIO MHOKECTBEHHBIX TUTIOTETUYECKUX CUTYAIUN KBaJPaTHO-ITUK-
JIMYECKOTO UCTIONHEHHU I MaTEeMaTHUECKUX YPABHEHUH BBICIIIETO MOPsiIKa TPaHC(OKAIBHBIX HABOIOK,
UCTIONB3YS MTPY STOM HEIOCTaTOUHO MEPCIIEKTUBHYIO MOJEIb PACYETOB KOHKPETHBIX MACC — HECYIIIHUX
00BbeKTOB pacuéroB. Mi00, HEBO3MOKHO, pacrosarasi UCKJIIOYUTEbHBIMU JOTAIKAMH COCYIIECTBYIO-
IIMX CBSI3EH Macc — BO3AEHCTBYIOIIMX UMITYJIbCOB SHEPIeTUYECKUX OOMEHOB, PEIIUTh 33a7a4y COBO-
KYITHOTO COJNIMXEHUSI MacC — SHEPreTHUECKUX XapaKTePUCTUK B CTOPOHY HAJIEKHOTO MPOrHO3UPOBa-
HUSI UICKOMBIX pe3ysibTaToB. [IppuMeHeHrne HOBOTO THIA SHEPTeTUYECKUX PACYETOB MACC — HECYIIHX
OOBEKTOB MCCIIEJOBAHMUS X XaOTHUECKOTO CONMKEHUSI WM YIAJIeHUsI, BO3MOKHO TOJIBKO M UCKJTIO-
YHUTEJIBHO TOJIBKO, €CJIU CO3JaTh HOBYIO KOHIIETIIIMIO MaTEMaTHIeCKON 00yCIOBJIEHHOCTH, TIPUMEHSie-
MOW UCKJTIOYUTEIIEHO Ha OOBEKTaX CUCTEM OPOUTAIIBHON XaOCHOCTH, ¥ UMEIOIIMX TIPU STOM Pa3HOCTH
CBOMX MACC — YHEPreTUYeCKMX XapaKTEPUCTHUK, JOCTATOYHBIX K TOMY, YTOOBI BCSKOE UCKIIIOUYEHHE
Hen30eKHOM MOrPelTHOCTH CYIIECTBYIOIINX MaTeMAaTUYeCKMX KAHOHOB HE CKa3bIBAJIOCh, HE TIPOCTO
Ha UCKJTIOYUTETbHON TOUHOCTH MTPOTHO3UPYEMbIX MCUMCIICHUH, HO U Ha pe3y/IbTaTax UX MMIIOTeTHYe-
CKOTO CUMCIIeHus1 B (hopMaTe COBEPILIEHHOIN OIMHAPHOCTHU MPETOIaraeMoro BapuaHTa NCUUCIISIeMON
MHOXECTBEHHOCTH OpOUTAJIBHOM MOrpeIrHOCTH. TakuM 0Opa3oM, ornepupysi CBOAHBIM KOJINYECTBOM
0OBEKTOB CBOIHOTO SHEPTETUIECKOr0 OPOMTAIBHOTO Xa0ca, HEOOXOIMMO UCXOAUTH U3 MpeArioarae-
MO¥ HEM30€KHOCTU TOBBIIIEHUSI CBOJHON YHUCIICHHOCTH 00CTYKUBAEMbIX MATEMaTHYECKUX CYOBEK-
TOB «JHep2emuuecKoll cmau UMnYabC — 0OMEHHBIX NPOUecco8» POBHO IO TAKOW CTENEHH, Korjaa
MCUHCIIEHUE JII0OO0H MHOKECTBEHHOCTH OOBEKTOB €AMHOTO OPOUTATIBHOTO Xaoca HEeM30eKHO MPEeBbI-
CUT BCE BO3MOXKHbIE MHOKECTBEHHbIE TIOKA3aTeIM MHOKECTBEHHOCTH OCHOBHOM 3aJaudl TPEX TeJl.
OnepupoBaHre CBOJHOM CUCTEMOM MacC — SHEPreTUIYECKUX XapaKTEePUCTHUK COBpAIAeMbIX OOBEKTOB
MoOOW MHOXECTBEHHOCTH, OT N +1, 10 n +X, B CTEMEHAX KBaAPaTUYHBIX (DYHKIIMI Cyreporiepanaa
OECKOHEYHOTO MPHUONIMKEHUS] OECKOHEYHOCTH, MMeeT IIaHChl Ha BBIXOJ OOIIEH 3a7auul TIOCTPOSHUS
CIIEKTPAJIbHBIX MACC — U30TOIHBIX XapaKTEPUCTUK UCCIIETyeMbIX OOBEKTOB K BHIBEACHHIO HX B ITOJISIP-
HBIE CUCTEMBl KOOPAMHAT €MHOTO SHEPreTHUECKOro COMMKEeHUsI, IPEXKIe BCEro 1Mo BOZMOKHOCTSIM
CO3J]aHUSI COBMECTHBIX TPAEKTOPHUI 0OCITY)KMBAEMOTO Ka1acTpa HAOJIOIEHUI YCTOMUMBOIO peXuMa
ukcanum. 151 3T0r0 HEOOXOAMMO MPUMEHHUTH CUCHIEMY OA0UHBIX YPASHeHUTl cpeOHeK8aopamu-
UeCcK020 YCUNeHUsT MOUHOCIU IHEPZeMUUEeCKUX UMNYALCO8 COBMECHIHO20 00MEHA 006eKMOo8
eépawenus. Ho cama IMKJIMyecKkasi CHMIITOMATHKA SHEPTETUYECKOTO CKOJIbKEHH I CBOIHBIX PEKUMOB
SHEPreTHUYEeCcKOro pearnpoBaHusi n+1 0OBEKTOB B €IMHON CTae SHEPreTHUeCcKOro oOMeHa, oYty Bee-
IJ]a 3aBUCUT OT BHEIIIHEN SHEPreTUUeCKON XapaKTePUCTUKU MEK3BE3/IHOTO MPOCTPAHCTBA, TTOITOMY
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BCSIKOE MOI00ME SHEPreTUIECKMX 0OOMEHOB MacC — UMITYJIbCAMH UMEET XapaKTePUCTUKU BHEITHETO
JaBJICHU s, CKOJIb Obl, YIAJIEHHBIMU, OHU He Ka3aJuCh. Belb UMEHHO B CUJTY CYIIIECTBYIOIICH KOHBEP-
reHIMU OECKOHEYHOTO SHEprooOMeHa CIEeKTPAIbHBIX XapaKTEPUCTUK TOW MM MHOW OOJNIACTH MEX-
3BE3[JHOTO MPOCTPAHCTBA, MPOMCXOIUT HensOexkHoe Bo3aeicTeue « Edunoti Cucmemvr Inepeemu-
ueckoit Yemoutuugocmu Eounoit Bcenaennoii»
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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